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EXECUTIVE SUMMARY 

Introduction 

Abandoned uranium mines A&B No. 2 and A&B No. 3, Cameron Chapter, Navajo Nation, located in 

Coconino County, Arizona (Sites) are former surficial uranium mines located in variably mineralized 

geologic formations. Mining operations were conducted at the Sites from 1954 to 1956, a period of a little 

over two years. The abandoned uranium mine (AUM) boundaries and associated areas of mining-related 

disturbances are relatively small; the AUM boundary at A&B No. 2 is 31.5 acres (5 acres associated with 

mining-related disturbances) and the AUM boundary at  A&B No. 3 is 23.1 acres (8 acres associated with 

mining-related disturbances). Combined, the mines produced only 708 tons of uranium ore, which was 

only 0.0024 of the total ore mined in the Cameron Mining District (CMD) from 1954 through January 1963 

(Chenoweth 1993). Naturally occurring radioactive material (NORM) at the ground surface originally 

attracted the United States Atomic Energy Commission (AEC) and other prospectors to the region. In 

many cases, the mining operations removed the material with the highest radiological levels. Still, some 

undisturbed NORM remains at the surface at the mine sites, including A&B No. 2 and A&B No. 3.    

Reclamation activities conducted by Navajo Abandoned Mine Lands (NAML) covered exposed mining-

related features at A&B No. 2 and at a portion of A&B No. 3 with locally sourced soil such that surficial 

radiological activity after reclamation was less than 25 picocuries per gram. The lack of regional 

precipitation and associated erosion, in combination with little land development, has preserved many of 

the disturbance features related to exploration, production mining, and reclamation activities. The purpose 

of  this removal site evaluation (RSE) is to characterize the Sites by mapping (delineating) mining-related 

disturbances and assessing constituents of potential concern (COPCs) through walkover gamma 

scanning and soil sampling and analysis.  

Mining-Related Disturbance Mapping and Volume Estimates  

Arcadis U.S., Inc. (Arcadis) characterized the Sites on behalf of EnPro Holdings, Inc., (EnPro) as required 

by the Administrative Settlement Agreement and Order on Consent for Interim Removal Actions between 

EnPro and the United States Environmental Protection Agency (USEPA) dated November 6, 2017 (First 

Modification dated July 5, 2022). USEPA and the Navajo Nation Environmental Protection Agency 

(collectively, the Agencies), oversaw the work. Arcadis conducted the work  in accordance with 

appropriate regulatory guidance. The work completed thus far, which is presented in this Removal Site 

Evaluation Report (RSE Report), has enabled Arcadis to map the extent of mining-related disturbances at 

the Sites, and identify areas that were impacted by exploration, production mining, and/or reclamation 

activities,  that could be pathways for potential natural transport of materials from mining-related 

disturbances, and areas that are undisturbed (i.e., NORM). A multiple lines of evidence approach was 

taken to identify mining-related disturbances, including surface gamma scanning, field observations, 

historical document review, and soil analytical sampling. Total areas of mapped mining-related 

disturbances on and near the Sites were 5 acres for A&B No. 2 and 8 acres for A&B No. 3.  

Arcadis calculated conservative estimates of the volume of material in areas mapped as potentially 

disturbed by mining-related activities. These volume estimates were calculated using the best available 

estimates of the dimensions and physical properties of mining-related disturbances with a three-
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dimensional component. The total conservative estimate of volume of material associated with mining-

related disturbances is 11,080 cubic yards at A&B No. 2 and 10,280 cubic yards  at A&B No. 3. 

Undisturbed areas are classified by showing, through the use of multiple lines of evidence, the absence of 

any evidence of such areas being disturbed by mining-related activities. Disturbances were identified by 

physical/visual evidence in the field; modern aerial photos; historical reports, maps, and/or aerial photos, 

including NAML documents; relatively elevated radiological and/or chemical (various metals) data in 

areas not attributed to NORM; and personal communication with local residents and former NAML 

employees who were present during the reclamation process. Arcadis personnel worked closely with the 

Agencies and their contractors during the lateral delineation mapping, which documented the boundaries 

between mining-related disturbances and undisturbed areas. Field mapping events, investigations, and 

surveys have been numerous and extensive, with a high attention to detail and documentation of 

activities, and overseen in the field nearly 100 percent of the time by the Agencies or their contractors,  

each of whom concurred with the methods employed.  

Soil Characterization  

Mineralized deposits and mining-related disturbances at the Sites are irregular and extremely 

heterogenous. Because disturbances sometimes follow mineralization trends (e.g., a mine pit) and 

sometimes do not (e.g., exploration bulldozer cuts), and because there are undisturbed areas with NORM 

at the Sites, it was determined that the use of standard soil sampling patterns (e.g., grids)  would not yield 

useful data for delineation of disturbances. Additionally, it  was impractical to conduct soil sampling 

across the Sites at the small spacing that would be needed to fully define concentrations at the boundary 

of each of the disturbance features. In recognition of these factors, Arcadis conducted walkover gamma 

scanning across the Sites. The walkover gamma data can be converted to estimated radium-226 activity 

concentrations using a correlation based on the relationship between radium-226 activity concentrations 

analytically measured in soil and co-located uncollimated static gamma measurements. The walkover 

gamma method allowed for the rapid collection of robust datasets of tens of thousands of datapoints that  

were used to characterize  A&B No.2 and A&B No. 3, with the correlation allowing for interpretation of 

these results in the context of estimated radium-226 activity concentrations.  

Background Characterization 

Traditional ideas about the nature of mining targets suggest that mineral deposits, in general, will be 

highly localized in veins (e.g., gold veins) or disseminated over large areas (e.g., porphyry copper 

deposits). While uranium can be found in both forms, on the Colorado Plateau (and particularly in the 

CMD),it is often found in a third style of distribution consisting of somewhat localized pockets of 

mineralization associated with organic carbon (a reductant), such as wood in the Petrified Forest Member 

of the Chinle Formation. Reductants are capable of chemically reducing dissolved uranium and forming 

uranium minerals in the rock. The accretion of uranium in pockets through this mechanism has led to 

regional geologic units (layers) that contain highly heterogeneous uranium distribution. The heterogeneity 

in uranium deposit distribution and in geochemical characteristics in respective uranium deposits means 

that while ranges in radiological and geochemical characteristics may be established at the regional 

scale, the divergence of an individual site from such a regional scale and the variability between two 

individual sites may be great.  
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This disparity creates complexity, particularly regarding the selection of areas to appropriately 

characterize background. In the context of the Comprehensive Environmental Response, Compensation, 

and Liability Act (CERCLA) program, “background refers to constituents or locations that are not 

influenced by the releases from a site” (USEPA 2002). Generally, appropriate background sample 

locations are near, but uninfluenced by, the potentially impacted area and share key characteristics of 

that area. During the investigation, estimations of background were characterized at three types of 

locations: background study areas (BSAs), NORM assessment areas (NAAs), and local undisturbed 

areas. A comprehensive review of the background evaluation as it relates to each of these three areas is 

provided in Appendix C.   

BSAs are nonmineralized geologic analogues that serve as conservative estimates of background and for 

lateral delineation. Background concentrations in this RSE Report are evaluated by using the BSAs as a 

conservative screening tool. While representative of site geology, geochemical conditions at BSAs are not 

reflective of background conditions in mineralized areas at the Sites and are not suitable for developing 

cleanup levels for the Sites.   

NAAs are mineralized geological analogues that reflect NORM characteristics in the CMD, though not 

specifically at the Sites. These locations, which were specified in the RSE Work Plan (Arcadis 2019a), are 

reflective of NORM in mineralized rocks in the CMD and can be a useful point of comparison for site 

disturbance data. However, as a result of heterogeneity in the distribution and nature of mineralization, 

NAAs may not necessarily be reflective of site-specific mineralization patterns. Therefore, while NAAs are 

a useful point of comparison for site disturbance data, consistent with a highly conservative lateral 

delineation approach, NAA results are not used to evaluate data in this RSE Report.   

Given the difficulty in establishing representative background areas due to spatially variable deposit 

distribution and geochemical characteristics, a third method of assessing background was developed 

using local undisturbed areas. Local undisturbed areas were interpreted to be representative of site-

specific undisturbed background material using multiple lines of evidence including historical 

documentation, visual observations of mining-related disturbances, gamma scanning results, soil 

analytical sample results, topography, and potential mining-related material transport pathways (Appendix 

C). Local undisturbed areas are well-suited for identifying background conditions at disturbance areas 

given the regional heterogeneity in geological and geochemical characteristics related to nonuniform 

distribution of natural COPC-bearing deposits. As described above, results for the local undisturbed areas 

are not used to evaluate data in this RSE Report; however, the results and calculations associated with 

local undisturbed areas are included in Appendix C and will be considered further during the engineering 

evaluation/cost estimate (EE/CA).  

Additional review and evaluation of the other background data (i.e., NAAs and local undisturbed areas) 

will be considered during the EE/CA, which will be completed upon approval of this RSE Report. 

Conclusions 

This RSE Report presents the results of numerous RSE field investigations and analyses of the 

associated data that were conducted under the Administrative Settlement Agreement and Order on 

Consent for Interim Removal Actions (USEPA 2017) and per Multi-Agency Radiation Survey and Site 

Investigation Manual (USEPA 2000) guidance where applicable, as well as the CERCLA guidance 

(USEPA 2002). Based on the data presented in this RSE Report, soil is the affected media. Mining-
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related disturbances are fully delineated and the limited transport of disturbed material observed in 

nearby channels generally does not show increased levels of COPCs attributable to mining-related 

activities offsite. Based on the data and interpretation presented in this RSE Report, material exceeding 

background threshold values (BTVs) is present at the Sites.  
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1 INTRODUCTION 

On behalf of EnPro Holdings, Inc. (EnPro), Arcadis U.S., Inc. (Arcadis) prepared this Removal Site 

Evaluation Report (RSE Report) for abandoned uranium mines (AUMs) A&B No. 2 and A&B No. 3, 

Cameron Chapter, Navajo Nation, located in Coconino County, Arizona (Sites). This RSE Report 

summarizes available site information and data collected to date per the United States Environmental 

Protection Agency (USEPA) and Navajo Nation Environmental Project Agency (NNEPA), collectively the 

Agencies, approved field efforts (Arcadis 2017, 2018, 2019a) to meet the Phase 2 requirements 

presented in the Scope of Work for the Administrative Settlement Agreement and Order on Consent for 

Interim Removal Actions (AOC; USEPA 2017).  

Completed Phase 2 activities and evaluations identified in the AOC (USEPA 2017) include: 

 Initial site visit (March 2018) conducted to aid development of the Removal Site Evaluation Work Plan 

(RSE Work Plan; Arcadis 2019a). 

 Lateral characterization/mapping of features, including transect walkover gamma scanning of the 

Sites; delineation of exploration-, production- and reclamation-related disturbances (see Section 3); 

delineation of potential fluvial transport pathways of eroded materials from the Sites; and collection 

and laboratory analysis of soil and sediment samples. 

 Walkover gamma scanning and collection and laboratory analysis of soil and sediment samples in 

background study areas (BSAs), naturally occurring radioactive material assessment areas (NAAs), 

and correlation areas (CAs). 

 Walkover gamma scanning, soil and sediment sampling, and laboratory analysis near the Little 

Colorado River (LCR) and nearby tributaries at A&B No. 3. 

 Vertical characterization, including historical data review, delineation of production- and reclamation-

related subsurface features, and mining-related waste volume estimates. 

The activities described in this RSE Report were conducted in accordance with guidance presented in the 

Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM; USEPA 2000) where 

applicable, per the AOC (USEPA 2017).  

1.1 Summary of Investigations 

Since executing the AOC (USEPA 2017) in November 2017, EnPro has completed the following work and 

assessments:  

 Cultural resources survey (A&B No. 2 and A&B No. 3 completed April 2018; see Appendix A).  

 Biological assessment (A&B No. 2 and A&B No. 3 completed May 2018; see Appendix B). 

 Transect and perimeter gamma scanning surveys (A&B No. 2 and A&B No. 3 completed June 2018). 

 Lateral delineation of site features including disturbance mapping, geological/geomorphological 

features, and additional gamma scanning surveys (A&B No. 2 and A&B No. 3 completed June 2018).  
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 Assessment to identify BSAs and NAAs, plus gamma scanning surveys and soil and sediment 

sample collection (A&B No. 2 and A&B No. 3 with the exception of the LCR terrace deposits, 

completed November 2018; see Section 4 and discussion in Appendix C). 

 Vertical delineation and characterization (completed May 2019). 

 Collection of soil and sediment samples from LCR terrace deposits and from the base of washes from 

A&B No. 3 toward the LCR (completed November 2019). 

1.2 Terminology 

Common terms used throughout this RSE Report are defined below: 

 Agencies. USEPA and NNEPA (e.g., Agencies’ oversight). 

 Background. As defined in the Role of Background in the CERCLA Cleanup Program (CERCLA 

guidance; USEPA 2002):  

“Background refers to constituents or locations that are not influenced by the releases 

from a site, and is usually described as naturally occurring or anthropogenic (EPA, 1989; 

EPA, 1995a): 

1) Anthropogenic – natural and human-made substances present in the environment as 

a result of human activities (not specifically related to the CERCLA release in question); 

and, 

2) Naturally occurring – substances present in the environment in forms that have not 

been influenced by human activity.”1,2 

 Cover. Natural geologic material local to the Sites was used as cover material for mine pits and areas 

of elevated gamma measurements (greater than 25 picocuries per gram [pCi/g]; see Section 2.3). At 

A&B No. 2 and A&B No. 3, the Navajo Abandoned Mine Lands (NAML) applied cover to areas of 

elevated gamma measurements regardless of their distinction as a disturbance or naturally occurring 

radioactive material (NORM). At A&B No. 2, the borrow/cover material consisted of purple-gray 

bentonitic Chinle Formation Shinarump Member clayey material; locations of application are obvious 

in the field and on aerial photos as topographic highs that are darker in color than the surrounding 

geology. The local borrow area onsite is also identifiable by its dark color. At A&B No. 3, the 

borrow/cover material consisted of friable Shinarump Member sandstone that is visually indistinct 

 
1 CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act. 

2 The references cited by the USEPA (2002) are provided below: 

EPA. 1989. Risk Assessment Guidance for Superfund (RAGS): Volume I: Human Health Evaluation Manual (HHEM), 

(Part A), Interim Final, Office of Emergency and Remedial Response, Washington, DC. EPA/540/1-89/002, 

OSWER 9285.70-02B. 

EPA. 1995a. Engineering Forum Issue Paper. Determination of Background Concentrations of Inorganics in Soils and 

Sediments at Hazardous Waste Sites, R.P Breckenridge and A.B. Crockett, Office of Research and 

Development, Office of Solid Waste and Emergency Response, Washington, DC. EPA/540/S-96/500. 
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from the surrounding geology except for its tendency to be broken into small pieces in borrow and 

cover areas. Cover is also referred to as NAML reclamation cover. In some locations, the NAML 

reclamation cover material has eroded and been redeposited downslope of the cover area. This is 

referred to as NAML reclamation cover erosional deposition. 

 Disturbance or disturbed area. General term for areas physically disturbed by activities related to 

mining (e.g., exploration, production, and/or reclamation). Also referred to as a mining-related 

disturbance. Some mining-related disturbances at the Sites may be considered technologically 

enhanced NORM, which is defined by the USEPA as “naturally occurring radioactive materials that 

have been concentrated or exposed to the accessible environment as a result of human activities 

such as manufacturing, mineral extraction, or water processing” (USEPA 2006). 

 Downhole gamma measurement. A measurement collected in a boring for 60 seconds at a fixed 

depth using a 0.5- x 1-inch or a 1- x 1-inch thallium-doped sodium iodide (Nal[TI]) scintillator probe 

(Ludlum model 44-62) with a scaler/ratemeter (Ludlum model 2241) in scaler mode. Downhole 

gamma measurements are collected at drilling locations in 6-inch intervals, as described in Section 

5.3. 

 Bulldozer cut. A flat track formed by a bulldozer blade pushing material forward. Overflow from the 

blade typically creates windrows along the paths.  

 Exploration-related disturbance. A physical disturbance created during the exploration phase at the 

Sites. This disturbance class includes bulldozer cuts, overburden from bulldozer cuts, pick and shovel 

work, and exploratory boreholes.  

 Gamma scanning survey. Measurements collected every 1 second while walking and scanning the 

ground surface using a 2- x 2-inch Nal(TI) scintillator coupled with a scaler/ratemeter that converts 

gamma output to counts per minute (cpm) and with a global positioning system (GPS). 

 Gamma static measurement (also static gamma measurement). One measurement collected for 60 

seconds in a fixed position using a 2- x 2-inch Nal(TI) scintillator with a scaler/ratemeter in scaler 

mode. Gamma static measurements may be collimated or uncollimated, as described in Section 3.2 

and in greater detail in the RSE Work Plan (Arcadis 2019a). 

 Mineralization. In the context of geologic mapping, mineralization is considered rock that shows the 

characteristic orange-yellow color of the uranium-bearing mineral assemblages that were mined in 

the Cameron area. In a broader sense, mineralization is used as a general term where minerals were 

emplaced through precipitation from a fluid, denoting replacement of organic material with 

precipitated mineral material. At the Sites, uranium-bearing fluid came in contact with organic carbon-

rich rock (fossil plant detritus), resulting in precipitation of minerals and replacement of organic 

material through the process of mineralization. Naturally occurring radium-226 and/or metal 

constituents of potential concern (COPCs) are often elevated in mineralized areas at the Sites relative 

to nonmineralized areas.  

 Mining-related disturbance. A physical disturbance created during the exploration, production, or 

reclamation processes. 
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 Pick and shovel work. Shallow depressions that are small in extent (less than approximately 20 feet in 

diameter), otherwise known as potholes, formed using hand tools during exploration. Pick and shovel 

work is discernible as potholes located around the edges or ends of exploration bulldozer cuts. 

 Potential transport pathway. Potential pathway for natural movement of eroded materials, including 

eroded particles from local geologic units. This includes NAML reclamation cover erosional 

deposition, where reclamation cover material has eroded and moved downgradient by ephemeral 

surface water flow. This term does not refer to anthropogenic transport of mining or reclamation 

materials (e.g., on haul roads). 

 Production-related disturbance. A physical disturbance created during the production phase at the 

Sites. This disturbance class includes bulldozer cuts near uranium-mineralized materials, overburden 

from bulldozer cuts, mine pits, haul roads, stockpiles or stockpile areas, and visible remaining waste/ 

waste piles near other production disturbances. 

 Reclamation-related disturbance. A physical disturbance created during NAML reclamation activities. 

This disturbance class includes reclamation covers, cover material borrow areas, graded areas, and 

impediments to site usage such as rock barricades and scarified roads.  

 Site boundary. The summed area encompassed by the USEPA AUM boundary, the NAML boundary, 

and the Arcadis georectified NAML boundary. Three boundaries currently exist for the Sites because 

a different map projection was used for the NAML boundary and the USEPA AUM boundary. Arcadis 

corrected the map projection of the NAML boundary, thus creating the Arcadis georectified NAML 

boundary (georectified boundary). 
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2 SITE SETTING 

The Sites are located along U.S. Highway 89 near Cameron, Arizona in the western portion of the Navajo 

Nation on the Colorado Plateau (Figure 1). The area within the site boundary (as defined in Section 1.2) 

at A&B No. 2 is approximately 31.5 acres. The area within the site boundary at A&B No. 3 is 

approximately 23.1 acres. The Sites are in a rural area situated among 100 non-EnPro AUM polygons 

that have been identified in the area by the USEPA (TerraSpectra Geomatics 2007).  

The topography of the Sites ranges from generally flat to some very steep terrain in areas associated with 

canyons, cliffs, and hills. The Sites are located in sparsely vegetated desert, although heavily vegetated 

areas are present offsite near the LCR. The nearest structure to A&B No. 2 is approximately ¼ mile from 

the site boundary. Several structures are present within 200 feet of the A&B No. 3 site boundary. The 

nearest surface water body is the intermittently flowing LCR, which is located to the north approximately 3 

miles from the A&B No. 2 site boundary and less than ¼ mile from the A&B No. 3 site boundary (at the 

base of a several-hundred-foot cliff) at its closest proximity, as shown on Figure 1.  

2.1 Geologic Setting 

The regional bedrock geology in the Cameron Mining District (CMD) consists of sedimentary rocks of the 

early to middle Triassic Moenkopi Formation and middle to late Triassic Chinle Formation. These 

formations are, in some places, unconformably overlain by relatively thin layers (0 to 6 feet) of Quaternary 

terrace deposits of the paleo Colorado River system as well as modern alluvial fans, alluvium associated 

with the LCR, and eolian deposits. Quaternary basaltic lavas and cinder cones also cover some parts of 

the CMD (Billingsley, Priest, and Felger 2007). The Mesozoic stratigraphy of this region has previously 

been described by others (Bollin and Kerr 1958; Repenning, Cooley, and Akers 1969; Stewart, Poole, 

and Wilson 1972; Dubiel et al. 1991; Lucas 1997; Billingsley, Priest, and Felger 2007). When possible, 

this RSE Report adopts the stratigraphic terminology from Stewart, Poole, and Wilson (1972) and the 

most recent U.S. Geological Survey (USGS) geology mapping of the area (Billingsley, Priest, and Felger 

2007), except where a detailed subdivision of units is not valuable for mine site assessment. 

2.1.1 Regional Geology 

The general course of events that formed the Cameron uranium deposits are summarized below 

(Repenning, Cooley, and Akers 1969; Billingsley, Priest, and Felger 2007): 

1. Sedimentation in a shallow sea formed the Moenkopi Formation sandstones, siltstones, shales, and 

some limestones. 

2. The sea receded and the land became vegetated, hosting forests and rivers. 

3. Erosion of nearby mountains and fluvial deposition formed the Shinarump Member on top of the 

Moenkopi Formation. 

4. Ash deposits from nearby eruptions formed the top of the Shinarump Member and enveloped the 

forests in the overlying Chinle Formation Petrified Forest Member. 

5. A shallow sea once again inundated the region and limestone was deposited, burying the Petrified 

Forest Member and forming the Chinle Formation Owl Rock Member. 
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6. Through time, geochemical conditions conducive to uranium dissolution mobilized uranium from the 

layers of volcanic ash. The uranium migrated until geochemical conditions changed and the uranium 

re-precipitated in patchy pockets associated with organic carbon (e.g., wood) and clay minerals. Silica 

also precipitated, converting the buried forest to uranium-bearing petrified wood in the Petrified Forest 

Member. This uranium cycling may have continued during subsequent uplift. 

7. These units were uplifted and tilted in the Cordilleran Orogeny 6 to 20 million years ago. 

8. Significant regional erosion through geologic time created the mesas and washes that are seen today 

across the CMD, exposing discontinuous mineralized layers in some areas and completely removing 

mineralized material in other locations. It is this process, combined with the patchy nature of the initial 

uranium deposition, that led to heterogeneous distribution of uranium-bearing materials across the 

CMD. This condition still exists today. 

The Triassic sedimentary units present in the LCR valley near Cameron are summarized below based on 

Billingsley, Priest, and Felger (2007), in ascending stratigraphic order:  

 Moenkopi Formation (undivided). Marine to marginal marine sediment consisting of red sandstones, 

shales, silts, mudstones, and some limestones. The unit is fine-grained and is generally considered a 

confining layer (USGS 2016). Uranium mineralization is not found in this formation in the CMD. A 

marked unconformity occurs between the Moenkopi Formation and the overlying Shinarump Member. 

The Wupatki Member and the combined Holbrooke and Moqui Members (together, the Shnabkaib 

Member of northwest Arizona) are displayed as distinct units on Figure 2, but are considered together 

in this RSE Report for simplicity. 

 Chinle Formation: 

o Shinarump Member (undivided). Fluvial sediment deposited in paleochannels, frequently incised 

into the underlying Moenkopi Formation. Sediment occurs as lenticular beds that contain varying 

degrees of carbonaceous material (e.g., wood fragments). This unit contains uranium 

mineralization. The basal conglomerate is more erosion-resistant than the overlying Petrified 

Forest Member and is cemented primarily by calcite, with lesser quantities of silicious and 

ferruginous cement (Evensen 1958). The basal conglomerate found throughout the Colorado 

Plateau and the locally overlying Cameron Red or lower red bed units are considered together in 

this RSE Report for simplicity. A distinct purple- and yellow-mottled sandstone to mudstone is 

present near the top of the Shinarump Member. Perched Shinarump Member groundwater has 

been observed in boreholes and wells in the Cameron area; however, it is not expected to be a 

significant water-bearing unit (Longsworth 1994). 

o Petrified Forest Member. Multicolored, fluvial channel deposits, typically consisting of bentonitic 

claystone and siltstone, and light gray sandstone channel deposits. Volcanic ash and 

carbonaceous material are frequently present. Petrified wood from small-scale fragments to logs 

that are several feet in diameter may also be present. In some cases, uranium has precipitated in 

petrified logs. The Petrified Forest Member does not appear to be a significant water-bearing unit 

in the Cameron area (Longsworth 1994).  

o Owl Rock Member. Multicolored lacustrine limestone with interbedded siltstones. The Owl Rock 

Member crops out several miles east of A&B No. 2 and A&B No. 3. 
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The principal host rocks for the uranium deposits in the CMD are Triassic Chinle Formation fluvial 

sandstones in the basal Petrified Forest Member, at or immediately above the Petrified Forest/Shinarump 

Member contact. Uranium is often associated with mineralized petrified wood and clay-rich beds. Uranium 

deposits are also found within the underlying Shinarump Member, but only in limited areas in the CMD 

such as at A&B No. 2 and A&B No. 3. Uranium was deposited in these units through a process of 

dissolution from volcanic ash and possibly other sources, transport in oxic groundwater through relatively 

permeable pathways (e.g., paleochannels) within the host rock, and redeposition in geochemically 

reducing zones associated with carbonaceous material. This uranium mineralization process resulted in 

elongated, lenticular deposits associated with varying amounts of carbonaceous matter, including fossil 

logs.  

Approximately 6 to 20 million years ago, regional uplift associated with the Cordilleran Orogeny elevated 

the Colorado Plateau (including the CMD), triggering significant regional erosion that removed overlying 

Cenozoic and Mesozoic strata. In the CMD, the Triassic Chinle Formation is now exposed in a broad 

valley, approximately parallel to Moenkopi Wash, nearly 2 miles wide and 6 miles long, and dips slightly 

to the east or southeast (except where locally deformed by igneous intrusions), forming part of the 

western edge of the Black Mesa structural basin. This uplift and associated erosion have exposed 

laterally discontinuous deposits of uranium, often only found at the edges and tops of comparatively 

erosion-resistant mesas of variable size and distribution. Surficial and near-surficial expression of 

discontinuously uraniferous paleochannels are found throughout the CMD, with natural, localized 

radiological readings varying significantly at the current ground surface. 

2.1.2 Site-Specific Geology 

Site-specific geologic mapping for A&B No. 2 and A&B No. 3 is described in Sections 5.1.1 and 8.1.1, 

respectively. The detailed stratigraphic units in the CMD used for mapping in this RSE Report are listed 

below, in ascending stratigraphic order: 

 Triassic Moenkopi Formation. Near the Sites, the Moenkopi Formation presents as dominantly red 

sandstone ledge-formers and interbedded siltstone slope-formers, cropping out at the base of the 

cliffs forming the LCR and Tappan Canyons. Uranium mineralization is not found in this formation in 

the CMD. Fluvial and mass wasting transport pathways from A&B No. 3 cross the formation. The 

Moenkopi Formation sedimentary beds are typically lithologically distinct from overlying Chinle 

Formation sediment, even when formed by similar fluvial processes. However, field investigations 

near the Sites to date have found no appreciable radiological distinction between these Moenkopi 

Formation strata and nonmineralized Shinarump Member strata. 

 Triassic Chinle Formation, Shinarump Member. The Shinarump Member forms cliffs and mesas 

along the LCR, including its basal conglomerate that is frequently found in channels incised into the 

underlying Moenkopi Formation. The upper portions of the Shinarump Member that outcrop near the 

Sites include thick cross-bedded sandstones that contain minor interbedded mudstones and thin coal 

seams of the lower red beds or Cameron Red Submember. A small exposure of characteristic purple- 

and yellow-mottled sandstone and mudstone-siltstone (identified as a potential paleosol) is often 

found overlying the cross-bedded sandstone. The thin mineralized sandstone paleochannels found at 

the Sites occur immediately above this paleosol. The Shinarump Member is subdivided, as 

summarized below: 
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o Shinarump-outcrop. In-place, coherent bedrock. Outcrop is distinguished from subcrop because it 

is significantly less erodible and less easily transported by monsoon runoff. 

o Shinarump-subcrop. Thinly eroded regolith or colluvium derived from immediately adjacent or 

underlying Shinarump bedrock. 

 Quaternary alluvium (Qal). At the Sites, this unit includes Holocene and possibly Pleistocene alluvial 

units. Qal deposits in this area are typically thin (inches to 6 feet thick) and consist of unconsolidated 

medium- to coarse-grained clastic sediment. At the Sites, most Qal deposits represent current or 

recent Holocene channel deposits, consistent with the stream channel deposit designation discussed 

by Billingsley, Priest, and Felger (2007). However, some areas correspond to the young alluvial fan 

deposit or young mixed alluvium and eolian deposit designations described by Billingsley, Priest, and 

Felger (2007), notably including 1- to 5-foot-thick alluvial terraces on either side of the LCR channel 

and parts of the Tappan Wash (referred to as Tappan Canyon closer to A&B No. 3, where it becomes 

incised). Locations with Triassic unit subcrops (common at the Sites) are mapped as part of the same 

Triassic unit rather than as Qal, when only minor fluvial features from sheetflow or rill erosion are 

present; however, Qal is used throughout for sediment transported within or by a surface flow 

channel. When doing so provides clarity to understanding potential offsite transport, Qal is subdivided 

as follows: 

o Fluvial Quaternary alluvium (Qal-fluv). Alluvium within a currently active surface flow channel, 

including ephemeral channels.  

o Quaternary alluvium-riparian terrace. Alluvium not within an active channel. This includes 

remnants of former floodplains in the form of alluvial terraces adjacent to channels. 

2.2 Hydrologic Setting 

The CMD is present within the Painted Desert hydrogeologic subdivision of the Navajo Nation, which is 

part of the Black Mesa hydrologic basin (Cooley et al. 1969). The nearest surface water body is the LCR, 

which intermittently flows northwest (Figure 1) and joins the Colorado River in the Grand Canyon. The 

LCR channel is broad and shallow in the southeastern part of the CMD and forms a more narrow, steep 

canyon downstream, near Cameron. The Moenkopi Wash, located in the northern part of the CMD, is the 

largest tributary to the LCR within the CMD (Longsworth 1994), flowing into the LCR approximately 2 

miles northwest of Cameron. A&B No. 2 is located in a subwatershed that drains to Tappan Wash (USGS 

hydrologic unit code [HUC] 12-150200160709) and A&B No.3 is located in a subwatershed that drains to 

the LCR (USGS HUC 12-150200160807). Surface water runoff and potential material transport at the 

Sites are dictated by topography at a finer scale than the USGS subwatersheds; therefore, local 

watershed boundaries (topographic highs determining surface water flow direction) were mapped at the 

Sites and presented in this RSE Report (Sections 5.1.1 and 8.1.1).  

Land-surface elevations range from less than 4,100 feet at the LCR northwest of Cameron to 5,422 feet 

on Shadow Mountain north of Cameron. Rainfall is estimated to range from 6 to 9 inches per year, with 

higher rainfall amounts likely at higher elevations within the CMD. Precipitation rates are low, averaging 

5.6 inches per year in Cameron from 1971 through 2000 (Arizona Department of Water Resources 

[ADWR] 2009). For comparison, the average pan evaporation rate was 80.57 inches per year in Page, 

Arizona (located at a similar elevation, approximately 80 miles north of Cameron) between 1957 and 
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2002 (ADWR 2016). The CMD sees greater rates of evaporation than precipitation, indicating that 

recharge to groundwater is limited and likely prevented altogether (Cooley et al. 1969). The primary wet 

season is late summer, with the most common rain events occurring as localized thunderstorms of short 

duration (Hinckley 1957) that likely contribute little to groundwater recharge (Cooley et al. 1969). If limited 

recharge to groundwater does occur, it would recharge the geologic units directly underlying the Sites, 

including alluvium and the Shinarump Member of the Chinle Formation. The underlying Moenkopi 

Formation is generally considered a confining layer; therefore, significant infiltration into or beneath the 

Moenkopi Formation is not anticipated (USGS 2016).    

2.3 History of Uranium Mining in the Cameron Mining District 

Mining production in the CMD for the United States Atomic Energy Commission (AEC) began in August 

1951 from the Jurassic Kayenta Formation on the Hosteen Nez Property (Chenoweth 1993). Production 

from the CMD reached a peak in 1956 and gradually declined until the last shipment, recorded in January 

1963. During this period, approximately 289,247 tons of ore were produced from 100 separate properties. 

Averaging 0.21 percent triuranium octoxide, the ore contained 1,211,812 pounds of triuranium octoxide 

(Chenoweth 1993). Uranium concentrations ranged up to 1.6 percent triuranium octoxide (AEC 1970). 

The ore was generally mined from surface deposits or open pits. This ore was delivered solely to offsite 

AEC buying stations or uranium mills.  

Near the town of Cameron, the first discovery of uranium of commercial importance was made in June 

1952 in the Petrified Forest Member by Charles Huskon, an AEC prospector; the site later came to be 

known as Charles Huskon No. 1 (Chenoweth 1993). Ore bodies, defined as deposits with sufficient value 

to be mined at a profit, were primarily located in the lower parts of the Petrified Forest Member, but were 

also located in the upper parts of the Shinarump Member. 

In the CMD, exploration practices commissioned by the United States government included a 

combination of radiological scans (ground and aerial surveys), exploratory bulldozing, and exploratory 

drilling. The practice of exploratory drilling was confirmed at the Sites with six boreholes identified on or 

near A&B No. 3 and one borehole identified at A&B No. 2. The locations of these boreholes follow an 

approach designed either to delineate mineralized materials where exploration by bulldozer is not feasible 

(e.g., at depth) or to determine if deeper deposits existed in areas where bulldozer exploration has 

discovered surficial deposits. Exploration by bulldozing is effective in areas where the mineralization is 

essentially surficial and can be readily uncovered by pushing aside unconsolidated materials.  

Reclamation of the AUMs began in the early 1990s and was primarily completed by NAML contractors. 

During NAML reclamation activities in the 1990s and 2000s, local geological material containing 

comparatively low radium-226 activity concentrations was used as base and cover material to envelop 

mine waste and potentially other onsite materials with relatively high radium-226 activity concentrations. 

The NAML reclamation plan was to apply cover material at a minimum thickness of 18 inches such that 

the final surface radium-226 activity concentration was less than 25 pCi/g. 

2.4 A&B No. 2 History 

Exploration by bulldozing and drilling was conducted at A&B No. 2 as identified on historical aerial photos 

and through visible identification of a borehole in the field, but little evidence of exploration bulldozer cuts 



REMOVAL SITE EVALUATION REPORT 

arcadis.com 
2022-09-29_EnPro_RSE-Report_AB_2-3 10 

is visible today; one exploratory borehole is present onsite (Section 5.1.3.1). Production at A&B No. 2 

occurred in 1954 (Chenoweth 1993). Less than 122 tons of uranium ore were produced from A&B No. 2, 

only 0.04 percent of the approximately 289,247 tons of ore that were mined in the CMD (Chenoweth 

1993). Remnants of haul roads, limited bulldozer cuts, and small areas of remaining waste are 

observable today (Figure 3). A&B No. 2 was reclaimed with a radium-226 cleanup criterion of 25 pCi/g 

that was established under the NAML program in consultation with the USEPA. Appendix D contains 

pertinent NAML reclamation survey information for A&B No. 2.  

Arcadis identified that the USEPA AUM boundary that was originally supplied, which uses the NAML 

boundary as a starting point, had inaccuracies. Arcadis reprojected the NAML boundary (referred to as 

the georectified boundary) and this is shown on Figure 3 along with the original USEPA AUM and NAML 

boundaries. 

2.5 A&B No. 3 History 

Exploration and production at A&B No. 3 occurred in 1954 and 1955 (Chenoweth 1993). A total of 586 

tons of uranium ore were produced from A&B No. 3, representing only 0.2 percent of the approximately 

289,247 tons of ore that were mined in the CMD (Chenoweth 1993). Historical exploration and mining 

features are visible today, including bulldozer cuts, bulldozer overburden piles and windrows, potholes 

suggesting pick and shovel work, and former haul roads (Figure 4). Several haul roads are still visible in 

varying degrees of reclamation. NAML documentation of site conditions prior to reclamation activities 

reveals the presence of shallow mine pits that were covered by NAML during reclamation on the northern 

and central mesas (Appendix D). The southern mesa was not subjected to reclamation. As a result, data 

collected from features on the southern mesa appear to be distinct from those in the other areas of A&B 

No. 3.  

Arcadis identified that the USEPA AUM boundary that was originally supplied, which uses the NAML 

boundary as a starting point, had inaccuracies. Arcadis reprojected the NAML boundary (referred to as 

the georectified boundary) and this is shown on Figure 4 along with the original USEPA AUM and NAML 

boundaries.  
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3 REMOVAL SITE EVALUATION ACTIVITIES AND 

METHODS 

Activities, methods, and procedures implemented during the removal site evaluation (RSE) include: 

 Cultural resource survey of each site (see Appendix A). 

 Biological assessment of each site (see Appendix B). 

 Surface walkover gamma surveys. 

 Supplemental walkover gamma surveys conducted in the previously unscanned area in the 

georectified boundary of A&B No. 2. 

 Supplemental walkover gamma surveys conducted in select areas where there was a perceived 

potential for materials associated with mining-related disturbances to have been transported offsite.  

 Supplemental walkover gamma scanning near the LCR and tributaries near A&B No. 3. 

 Mapping of geologic, hydrologic, and geomorphologic features. 

 Surface and subsurface soil sampling within and near the site boundary (Figures 5a, 5b, 6a, and 6b). 

 Vertical investigation of the lithologic conditions and nature of materials within the potential waste 

repository pit at A&B No. 2 and the mine pit at A&B No. 3. 

 Characterization of debris and trash associated with the exploration or mining processes at or near 

the Sites. 

 Identification of surface water bodies within ¼ mile of the site boundary. 

Signage at A&B No. 2 was installed in March 2020 as described by Arcadis (2019b). A photograph log of 

representative tasks performed during the RSE is presented in Appendix E. Results of the RSE are 

discussed in the context of previous investigation findings for A&B No. 2 and A&B No. 3 in Sections 5 and 

8, respectively. 

3.1 Lateral Delineation 

The RSE Work Plan (Arcadis 2019a) was prepared and revised per the Agencies’ guidance and review in 

2018 and 2019. The USEPA approved the RSE Work Plan (Arcadis 2019a) in 2019. The RSE Work Plan 

(Arcadis 2019a) documents the investigatory methods that were employed to map mining-related 

disturbance features along geological, geomorphological, and hydrological features so that a 

comprehensive assessment and understanding of the Sites and mining-related effects could be achieved. 

During the field work, the Agencies or their contractors (Weston or TetraTech) were present onsite, 

providing oversight and consensus on methods, including site assessment surveys, walkover gamma 

scanning, soil sampling, static soil gamma measurement, subsurface investigations, field mapping, and 

lateral delineation.  

Mapping was conducted in the field after review of: 

 Geologic maps of the area (Billingsley, Priest, and Felger 2007; Billingsley, Stoffer, and Priest 2012) 
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 Surface water features (Billingsley, Priest, and Felger 2007; Billingsley, Stoffer, and Priest 2012) 

 Historical and modern aerial photos (sources cited on figures) 

 Aerial radioactivity survey results (U.S. Department of Energy 2001) 

 Historical mining documents and references (Scarborough 1981; Chenoweth 1993) 

 NAML reports and reclamation maps. 

Historical information was also provided by a person who is a former NAML employee, community liaison, 

and Cameron resident. Conservative mapping methods were used to minimize the possibility of 

overlooked features. Detailed descriptions of the methods used in the lateral delineation activities and the 

results of lateral delineation field mapping are summarized in Lateral Delineation Work Plans and the 

RSE Work Plan (Arcadis 2017, 2018, 2019a). 

Lateral characterization activities were also conducted at the proposed BSAs. During the evaluation, 

environmental, geological, and radiological subject matter experts carefully integrated available 

information, including the BSA characteristics, pre-field assessment results, and geological 

reconnaissance results. The BSA locations were evaluated in the field in spring 2018, with observation 

and input by the Agencies. Once identified, the boundaries of the BSAs were marked using a GPS and 

the area was photographed, scanned, and sampled as described in Section 4 of this RSE Report and in 

the RSE Work Plan (Arcadis 2019a). 

3.1.1 Identification of Features 

Features were classified into two major categories: physical disturbance features and potential transport 

pathways (e.g., erosion of material from the Sites in channels).  

Physical disturbance features were identified and mapped as described in Appendix F and are classified 

into three main types: 

 Historical exploration (e.g., bulldozer cuts, boreholes, pick and shovel work) 

 Production (e.g., bulldozer cuts, mine pits, haul roads, waste piles)  

 Reclamation activities (e.g., reclamation cover, water bars, cover material borrow areas, NAML 

access roads, scarified roads). 

In general, visible bulldozer cuts at the Sites are attributed to exploration due to the style of overburden 

removal, which consisted of shallow potholing and removal of surficial unmineralized material. Bulldozer 

cuts at the Sites are closely associated with existing exploration boreholes and are found in repeated 

patterns along the tops of the mesas at and above the mineralized geology. Boreholes were only used for 

exploration purposes and are identifiable as open holes at the ground surface. Pick and shovel work was 

conducted for smaller scale exploration and is identifiable in rock as potholes and down-cut areas where 

bulldozers could not access; individual pick marks are sometimes visible in these small depressions.  

Bulldozer work from production was localized to small areas and focused on areas with the greatest 

mineralization near former pits. Cuts from these bulldozers are visible in places, sometimes bordered by 

approximately 1-foot-high windrows, and are classified as mining disturbances. Other mining-related 
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disturbances include mine pits at A&B No. 3 (most of which were filled and covered by NAML), haul 

roads, and waste piles. 

Reclamation activities produced a variety of site features that are visible in the field and were generally 

documented on NAML reclamation maps. These features include NAML access roads, reclamation cover, 

borrow areas where the cover material was harvested, water bars to direct runoff and minimize erosion at 

A&B No. 3, and scarified roads to discourage travel on A&B No. 3. 

Potential fluvial and surface water transport pathways were mapped. Outside the large natural washes 

and canyons near the Sites, the majority of the erosional features at the Sites are associated with NAML 

cover and cover materials. Cover material is a contrasting color to the native soil and rock at A&B No. 2, 

and erosion of this material is visually identifiable. Erosion of cover material at A&B No. 3 is not as 

visually distinguishable because the cover material is similar to the underlying geologic materials. Since 

their emplacement, some areas of cover have eroded around their margins, yielding rills that sometimes 

expose the previously covered material underneath and, in some cases, yielding limited visible 

transported material downslope.  

3.1.2 Surface Walkover Scanning 

Surface walkover gamma scanning helps assess the potential distribution of radium-226 at the Sites. The 

methods used in surface walkover scanning are described in the RSE Work Plan (Arcadis 2019a).  

To assess the surface gamma radiation levels within and outside the site boundaries, a series of surface 

gamma scans were conducted during previous phases of investigation; these initial gamma scans were 

presented in the Lateral Delineation Work Plans (Arcadis 2017, 2018). To supplement the previous 

gamma scans, additional surface gamma surveys were conducted as part of the RSE field activities. The 

purpose of these additional gamma scans was to assess conditions in select areas where the potential for 

offsite transport of material influenced by mining-related disturbance was uncertain after the initial gamma 

scans (Arcadis 2017, 2018) or to collect data from within the georectified boundary outside the originally 

provided USEPA AUM boundary. The combined gamma scan datasets (initial and additional) are 

presented in Sections 5 and 8 for A&B No. 2 and A&B No. 3, respectively. 

Gamma measurements were collected during several field events using multiple Ludlum Model 2221 

ratemeters with Ludlum Model 44-10 thallium-doped sodium iodide 2- by 2-inch probes (2x2 systems) 

coupled with a GPS. While the detector response (in terms of cpm) is similar between detectors, there is 

a small degree of variability between detectors based on instrument-specific factors (e.g., instrument 

efficiency, operating voltage). Additionally, the response of each detector may change between field 

events due to adjustments during calibration and maturing of the instrument. Environmental factors may 

also influence measurements of the 2x2 systems; however, the combination of exposed terrain and 

prevailing winds on the Sites limit the amount of radon buildup that could introduce atmospheric or diurnal 

variations in detector response. The daily instrument quality control checks during investigation-related 

field events were performed at the same location at the Cameron Trading Post, which is located 

approximately 3 miles north of A&B No. 2 and 0.5 mile east of A&B No. 3. The proximity of the daily 

quality control check location to the Sites is sufficient to account for local daily variations in cosmic 

gamma ray flux during each field event. The data were normalized to the same reference detector for 

each field event, as described below. 



REMOVAL SITE EVALUATION REPORT 

arcadis.com 
2022-09-29_EnPro_RSE-Report_AB_2-3 14 

Daily operational checks were performed prior to and after collecting field measurements at the Sites, 

with and without a radiological source in a consistent configuration (i.e., source jig) to verify instrument 

operability and develop normalization factors. Daily Instrument and Calibration Check Logs are provided 

in Appendix G. The detectors were color-coded (e.g., white, red, green, yellow) for record keeping 

purposes. Normalization factors were developed for each detector during each field event, based on the 

daily operational response from the yellow detector (Ludlum 44-10/2221, probe serial number 63744 and 

meter serial number 313997). The yellow detector was selected because it was most commonly used for 

field events and exhibited consistent response between field events. To develop normalization factors for 

each field event: 

 Daily operational source checks for each instrument were averaged for each field event. 

 The average daily source check for the yellow detector was designated as the known value, making 

the normalization factor for the yellow detector 1. 

 Normalization factors for each detector were calculated by dividing the average daily source check for 

the yellow detector by that of the applicable detector. 

The normalization factors for each of the detectors for each field event are included in Appendix G.  

3.2 Soil Sampling 

Soil and sediment samples were collected for laboratory analysis of radium-226 and metals that are also 

considered COPCs as described in the AOC (USEPA 2017). Analytical radium-226 results were used 

with surface uncollimated static gamma measurements to develop a correlation relationship to predict 

radium-226 concentrations in areas where soil samples were not collected. Samples were collected in 

areas of mapped disturbances, undisturbed areas, and channels where potential transport of production- 

or reclamation-related materials could have occurred. The sample types and abbreviations used in 

sample names include: 

 Disturbed areas. MB (samples collected from borings in the former pit or waste repository areas), MC 

(NAML cover area), WC (NAML cover that was eroded and deposited nearby), MD (bulldozer cut or 

borrow area), MH (haul road), and MS (stockpile area). 

 Undisturbed areas. GS (general site). 

 Potential transport pathways. WA (channel) and WT (LCR terrace). 

The sample IDs consist of the site name, sample type, sample number, and a depth indicator where “-01” 

indicates a surficial sample and “-02” and higher numbers represent samples collected at depth (e.g., if 

two surficial samples were collected on a haul road at A&B No. 2, they would be labeled AB02-MH01-01 

and AB02-MH02-01). 

Soil/sediment samples were collected following the standard operating procedures (SOPs) provided in 

the RSE Work Plan (Arcadis 2019a). Soil/sediment samples consisted of unconsolidated materials (i.e., 

those that can be sampled using simple hand tools such as scoops or trowels) containing particles that 

were less than 2 inches in diameter. Due to the heterogeneous nature of the stratigraphic conditions at 

the Sites (variable bedrock outcrops and thin layers of soil), soil (unconsolidated materials) was not 

encountered at all predetermined surface (0 to 6 inches) and/or subsurface (greater than 6 inches) 
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sample locations. If limited soil (less than 2 inches) or no soil was encountered at a planned sample 

location, the sample was collected at an alternate location within 30 feet if sufficient soil was encountered. 

If the 30-foot surrounding area did not contain soil, no sample was collected and the deviation was 

documented. In certain cases, while collecting a sample from the NAML cover interface with underlying 

material, refusal was encountered at the interface. In these cases, the top ½ inch of the interface, 

immediately below the cover, was scraped and sampled at that interval. In rare cases, a soil sample was 

collected from a broader diameter area where the soil layer was greater than 2 inches thick and less than 

6 inches thick. Procedures are described in the RSE Work Plan (Arcadis 2019a).  

Prior to sample collection in the field, the field team conducted a walkover gamma scanning survey using 

a Ludlum 2221 ratemeter with a 2x2 system in the 6-foot-diameter area surrounding the sample point, 

took photos, and recorded geologic data to document compositional heterogeneity near the sample 

location. Collimation is the act of placing the detector in a 1.5-inch-thick lead column to block gamma rays 

from cosmic sources and sources lateral to the unit (lateral shine, such as nearby hills and canyon walls). 

Collimated measurements are further shielded by the 3-inch-long photomultiplier tube and aluminum 

shroud that comprise the construction of the upper part of the 2x2 system. Together, the lead column and 

upper components of the 2x2 system probes attenuate approximately 90 percent of the lateral and 

cosmic shine to permit measurements that are focused on the gamma rays emitted from below the 

detector. Uncollimated and collimated gamma static measurements were collected at each sample 

location. To perform the gamma static measurements, the surveyor positioned the probe approximately 

12 inches above the ground surface and recorded the number of counts measured in 1 minute by the 

detector. The gamma static measurements were documented using the same equipment and individual 

instruments used for gamma scanning surveys at a given location. A second collimated measurement 

was collected at the base of the sample hole after sampling was completed. When both a shallow sample 

(0 to 6 inches depth) and a deep sample (6 to 12 inches depth or more) were collected, the second 

collimated measurement was made after both samples were collected (i.e., at the deepest part of the 

sample hole). Together, the collimated and uncollimated measurements provide a metric for assessing 

the local radiological variability near the sample location, for use in development of the correlation 

relationship between radium-226 and surface gamma summarized in Section 4 and described in detail in 

Appendix C. Table 1 summarizes the samples collected for the RSE. Soil sample and boring locations are 

presented on Figures 5a and 5b for A&B No. 2 and Figures 6a and 6b for A&B No. 3. 

3.2.1 Sample Location Selection for Abandoned Uranium Mine Sites 

Soil sample locations were selected based on review of historical and recent reports and maps listed 

under the lateral delineation methods description in Section 3.1, results of the lateral delineation field 

work (Arcadis 2019a), and review and approval of the chosen sample locations by the Agencies. A 

randomized grid approach was not used to select the sample locations at the Sites due to the variable 

distribution of mining-related disturbances and the highly variable topographic and stratigraphic 

conditions. However, a randomized grid sampling approach was used to characterize BSA and NAA soil 

conditions as described in Section 3.2.2. At each site, a minimum of eight surface samples (0 to 6 inches 

depth) were collected from each of the following: disturbed areas, undisturbed areas, and potential 

erosional transport pathways (i.e., channels). Additionally, five samples were collected below A&B No. 3 

from the riparian terrace bounding the LCR. Subsurface samples were collected at select locations to 

assess constituent concentrations at the interface between the reclamation cover and underlying material, 
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and at depth in disturbances and channels. Five soil borings were collected at A&B No. 2 in the waste 

repository pit area to characterize constituent concentrations at depths up to 13 feet below ground 

surface (bgs).  

3.2.2 Sample Location Selection for Background Study Areas, Naturally 

Occurring Radioactive Material Assessment Areas, and Correlation 

Areas 

For each BSA and NAA, 15 sample locations were established on a triangular grid that was cast using a 

random origin per MARSSIM (USEPA 2000) guidance or placed along the channel thalweg, depending 

on the geomorphology. The size of the triangular grid was based on the size and shape of the study area, 

and the grid was sited such that 15 sample locations were within the study area. At each CA selected for 

the Method 2 correlation evaluation (Appendix C), nine CA samples were collected in a grid pattern in a 

10- by 10-meter area. These nine samples were combined, homogenized, and subsampled for laboratory 

analysis. The locations of the BSAs, NAAs, and CAs are shown on Figures 7 and 8. Additional sample 

details for BSAs, NAAs, and CAs are provided in Appendix C. 

3.2.3 Laboratory Analyses 

In accordance with the Quality Assurance Project Plan (QAPP) provided as Appendix D to the RSE Work 

Plan (Arcadis 2019a), soil and sediment samples were prepared for analysis following the applicable 

laboratory SOPs and sample analysis methods. Soil samples were submitted for analysis by modified 

USEPA Method 901.1 using gamma spectroscopy for radium-226 and by USEPA Method 6020B for 

uranium, arsenic, molybdenum, selenium, and vanadium. These results for A&B No. 2 are provided in 

Tables 2a, 2b, and 2c, and results of downhole gamma measurements are presented in Table 3. 

Analytical results for A&B No. 3 are presented in Tables 4a through 4d. Additional details on the 

preparation and analysis of soil and sediment samples are described in the RSE Work Plan (Arcadis 

2019a). 

Field duplicate samples were collected at a rate of 5 percent or greater (at least one in 20 sample 

locations) for each analysis. For metals analysis, a matrix spike and matrix spike duplicate were collected 

at a rate of 5 percent or greater (at least one in 20 sample locations). Samples were analyzed at Eurofins 

TestAmerica Laboratories, Inc., located in St. Louis, Missouri, per the measurement performance criteria 

specified in the QAPP (Arcadis 2019a). Data validation included a Tier IV validation on 10 percent of the 

laboratory deliverables and a Tier II validation on 90 percent of the laboratory deliverables. The data 

validation reports (also referred to as data review reports) are included in Appendix H. Each data 

validation report contains a summary of the data validation process, chain-of-custody forms, full 

laboratory reports, and excerpts of laboratory reports with markups of applied validation qualifiers (only 

pages where markups were required). Individual sample results are linked in Table H-1 of Appendix H, 

which contains sample identification information, data validation report numbers, and sample delivery 

group numbers. None of the data were rejected or deemed unacceptable for use. Laboratory analytical 

results are presented for A&B No. 2 and A&B No. 3 in Sections 5.2 and 8.2, respectively. 
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3.3 Deviations and Differences from the Removal Site Evaluation 

Work Plan 

Unless otherwise noted, investigation activities and analyses were completed in accordance with the RSE 

Work Plan (Arcadis 2019a). During the field work, the Agencies or their contractors (Weston or 

TetraTech) were present onsite, providing oversight and consensus on methods, including site 

assessment surveys, walkover gamma scanning, soil sampling, static soil gamma measurement, 

subsurface investigations, field mapping, and lateral delineation. However, some deviations from the RSE 

Work Plan (Arcadis 2019a) occurred, and in some cases the RSE Work Plan did not fully specify field or 

data evaluation methods. Deviations and differences from the RSE Work Plan (Arcadis 2019a) are 

summarized below; these deviations and differences did not interfere with meeting the objectives of the 

RSE:  

 Given the difficulty in establishing representative background areas due to spatially variable deposit 

distribution and geochemical characteristics, local undisturbed areas were used to assess 

background (Section 4). This method was included in the background assessment (Appendix C) in 

addition to the methods specified in the RSE Work Plan (Arcadis 2019a), which rely on data collected 

at BSAs and NAAs. As further described in Section 4, although results from local undisturbed areas 

are included in Appendix C, they are not used to evaluate and/or screen sample results in this RSE 

Report.  

 As described in Section 3.1.2, gamma readings were normalized to ensure measurements from 

different detectors were comparable. Gamma detector normalization was not discussed in the RSE 

Work Plan (Arcadis 2019a).   

 Samples were not able to be collected from the LCR channel because it remained inundated 

throughout the field seasons when this work was conducted. Specifically, samples and gamma 

readings were not collected from A&B No 3. BSA 1 or channel sample locations WA-18, WA-19, and 

WA-20. Upgradient gamma scanning, channel soil samples, and LCR terrace soil samples indicate 

that the LCR is not impacted by transport of mining-related material from A&B No. 3 (Section 9.6).  
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4 BACKGROUND ASSESSMENT 

This section summarizes the purpose, approach, methods, and results of the background assessment 

conducted for the Sites. Additional details are included in Appendix C. 

4.1 Purpose 

For the RSE, background concentrations are needed for two purposes at the Sites: 

1. Establishment of a radium-226 investigation level (IL) to be used as one of multiple lines of evidence 

for delineating mining-related disturbances. 

2. Establishment of concentrations of radium-226 and metal COPCs that are representative of 

uninfluenced background, for consideration during the EE/CA).  

In the context of the USEPA CERCLA program, “background refers to constituents or locations that are 

not influenced by the releases from a site” (USEPA 2002). In general, the CERCLA program does not 

clean up to concentrations below natural background levels (USEPA 2002). In accordance with CERCLA 

guidance (USEPA 2002), the contribution of background to site concentrations should be distinguished 

based on collection of an adequate number of samples at appropriate background locations near the Site 

and evaluation using appropriate statistical methods. 

Concentrations of radium-226 and metal COPCs are naturally occurring at the Sites and in surrounding 

areas. As described in Section 2.1, these elements are associated with the natural geological processes 

that formed the uranium ore that was mined at the Sites. Prior to mining activities, concentrations of 

radium-226 and metal COPCs were likely greater than they are today because the material that was most 

enriched in uranium (greatest mineralization) was removed from the Sites as the product of production. In 

addition, reclamation activities were conducted to mitigate concentrations of radium-226 at ground 

surface in many locations by covering both mining disturbances and NORM with low radium-226 material, 

leading to a further decrease in radium-226 at the surface today.  

Although naturally occurring concentrations of radium-226 and metal COPCs are present, some mining 

activities may have resulted in changes to the distribution and transport potential of these elements at the 

Sites. As such, a multiple lines of evidence approach was used to delineate the extent of mining-related 

disturbance, including disturbance associated with exploration, production, reclamation, and potential 

fluvial transport. This multiple lines of evidence approach and the resulting delineated mining disturbance 

areas and potential transport features at the Sites are described throughout this RSE Report. At the Sites, 

it is appropriate to evaluate the contribution of background concentrations of radium-226 and metal 

COPCs to concentrations observed within the mapped disturbance areas and potential transport features. 

This evaluation will inform the EE/CA. 

In general, appropriate background sample locations are near, but uninfluenced by, the potentially 

affected area and share key characteristics of that area. In accordance with MARSSIM (USEPA 2000), 

the guidance specified for consideration in the AOC (USEPA 2017), areas used to establish background 

must have similar physical, chemical, geological, radiological, and biological characteristics to the Sites. 

Multiple areas were considered in the evaluation conducted to establish background concentrations of 

radium-226 and metal COPCs at the Sites. The following subsections describe the different types of 

areas evaluated to assess background, metrics used to compare background concentrations with site 
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concentrations, application of a correlation between analytically measured radium-226 activity 

concentrations in soil and field-measured walkover gamma data to estimate radium-226 activity 

concentrations over large areas, and background assessment results. 

4.2 Background Characterization Approaches 

Background was characterized at three types of locations: BSAs, NAAs, and local undisturbed areas. 

This section describes each of these three categories. As requested by the Agencies in comments 

provided on May 19, 2022 (Tetra Tech 2022), background values calculated from NAAs and local 

undisturbed areas were not used for data screening or data evaluation in this RSE Report. Only results 

from the BSAs are used to evaluate data in this RSE Report.  Results and calculations related to NAAs 

and local undisturbed areas are included in Appendix C and will be considered further during the EE/CA, 

which will be completed following approval of this RSE Report. 

BSAs are nonmineralized geological analogues for the Sites that were identified in the RSE Work Plan 

(Arcadis 2019a). While representative of site geology, geochemical conditions at BSAs are not reflective 

of background conditions in mineralized areas at the Sites because they do not contain mineralized 

materials. BSA results were used in this RSE Report as a conservative screening tool for lateral 

delineation and soil results screening. 

NAAs are mineralized geological analogues that reflect NORM characteristics in the CMD, though not 

specifically at the Sites. These locations, which were specified in the RSE Work Plan (Arcadis 2019a), are 

reflective of NORM in mineralized rocks in the CMD and can be a useful point of comparison for site 

disturbance data. However, as a result of heterogeneity in the distribution and nature of mineralization, 

NAAs may not necessarily be reflective of site-specific mineralization patterns.  

Given the difficulty in establishing representative background areas due to spatially variable deposit 

distribution and geochemical characteristics, a third method of assessing background was developed 

using local undisturbed areas. Local undisturbed areas were interpreted to be representative of site-

specific undisturbed background material using multiple lines of evidence including historical 

documentation, visual observations of mining-related disturbances, gamma scanning results, soil 

analytical sample results, topography, and potential mining-related material transport pathways (Appendix 

C). Local undisturbed areas are well-suited for identifying background conditions at disturbance areas 

given the regional heterogeneity in geological and geochemical characteristics related to nonuniform 

distribution of natural COPC-bearing deposits.  

As previously stated, only results from the BSAs are used to evaluate data in this RSE Report.  Results 

and calculations related to NAAs and local undisturbed areas are included in Appendix C and will be 

considered further during the EE/CA, which will be completed following approval of this RSE Report. 

4.3 Background Study Areas 

As described above, BSAs are nonmineralized geological analogues for the Sites that were identified in 

RSE Work Plan (Arcadis 2019a). While representative of site geology, geochemical conditions at BSAs 

are not reflective of background conditions in mineralized areas at the Sites; therefore, they are not 

suitable for developing cleanup levels for the Sites. However, these areas provide a conservative 

screening tool for lateral delineation and background estimation. Specifically, BSAs were used to: 
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1. Establish a conservative IL for radium-226 to aid disturbance delineation. 

2. Establish concentrations of radium-226 and metal COPCs that are representative of uninfluenced 

background for comparison to site data.   

Six BSA locations were characterized as part of this RSE Report (Figure 2): 

 Tappan Wash (A&B No. 2 BSA 1) and Tappan Canyon (A&B No. 3 BSA 4) 

 Nonmineralized Shinarump Member channel alluvium (A&B No. 2 BSA 2) 

 LCR streambed alluvium (A&B No. 3 BSA 1) 

 LCR terrace alluvium (A&B No. 3 BSA 2) 

 Nonmineralized Shinarump Member (A&B No. 3 BSA 3) 

The nonmineralized Shinarump Member BSA (A&B No. 3 BSA 3) was used to establish an IL that was 

applied at the Sites as a line of evidence for delineation of mining-related disturbance and for calculating 

background threshold values (BTVs) for comparison to onsite soil sample results. A&B No. 3 BSA 3 was 

selected instead of the other BSAs because it is a geological analogue of disturbed portions of the Sites, 

which occur in the Shinarump Member. The Shinarump Member channel alluvium BSA (A&B No. 2 BSA 

2) was used to establish BTVs for radium-226 and metal COPCs for application in channels where NORM 

due to outcrops of mineralized rock is not present (Sections 5.2.2 and 8.2.2). The LCR terrace BSA (A&B 

No. 3 BSA 2) was used to establish BTVs on the LCR terrace in an area isolated from potential mining-

related disturbances for comparison with the LCR terrace area located to the north of A&B No. 3 (Section 

7.2.2).  

The Tappan Wash (A&B No. 2 BSA 1) and Tappan Canyon (A&B No. 3 BSA 4) BSAs were sampled to 

provide data to evaluate conditions in this wash located to the west of the Sites, though the geology in 

these areas is not applicable to the Sites and these BSAs were not compared to site data.  

The LCR channel BSA (A&B No. 3 BSA 1) proposed in the RSE Work Plan (Arcadis 2019a) was not 

sampled because it remained inundated throughout the field seasons when sampling was conducted. 

BSA application is presented in Table 4-1, below, and additional details on calculation of the radium-226 

IL and metal COPC BTVs from BSA results is included in Appendix C   

Table 4-1. Background Level Application 

Sample Area Point of Comparison for RSE Report 

Gamma and Radium-226 Upper Tolerance Limit Values Derived from Walkover Gamma Data 

Nonmineralized Shinarump Member  
(A&B No. 3 BSA 3) 

IL (conservative screening tool considered for lateral 
delineation) 

Nonmineralized Shinarump Member channel 
alluvium (A&B No. 2 BSA 2) 

BTV for channels at and near A&B No. 2 and A&B No. 3 
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Sample Area Point of Comparison for RSE Report 

Metal COPC Upper Tolerance Limit Values Derived from Soil Analytical Results 

Nonmineralized Shinarump Member  
(A&B No. 3 BSA 3) 

BTV for disturbed areas of the Sites 

LCR terrace (A&B No. 3 BSA 2) BTV for LCR terrace samples downstream of A&B No. 3 

Nonmineralized Shinarump Member channel 
alluvium (A&B No. 2 BSA 2) 

BTV for channels at and near A&B No. 2 and A&B No. 3 

LCR terrace (A&B No. 3 BSA 2) BTV for LCR terrace samples downstream of A&B No. 3 

4.4 Background Metrics 

Background metrics are the values that are used to quantify background concentrations. These metrics 

include sample summary statistics such as minimum, maximum, mean, and quantiles (including the 

median/50th percentile). Background metrics also include statistical estimates of the 95 percent upper 

confidence limit on the mean (95% UCL) and the upper tolerance limit with 95 percent coverage at 95 

percent confidence (UTL95-95). The UTL95-95 is calculated as the 95 percent upper confidence limit on 

the 95th percentile concentration of the population, based on a sample collected from that population. 

Only 5 percent of samples collected from a population are expected to show a greater concentration than 

the UTL95-95 value. Summary statistics are used to compare the structural characteristics of datasets 

representing different populations, 95% UCL values are used to compare estimated population means , 

and UTL95-95 values are used as a point of reference for maximum concentrations expected within a 

population. The IL and BTVs presented in this RSE Report are UTL95-95 values, and as such represent 

an upper limit on background concentrations. A summary of background metrics calculated for each 

dataset used in the background assessment is presented in Appendix C. 

Background metrics were calculated for each dataset used in the consideration of background conditions. 

Datasets from BSAs include analytical results (concentrations of radium-226 and metal COPCs measured 

in soil samples) and walkover and static gamma measurements.  

Gamma measurements (y) were converted to estimated radium-226 activity concentrations (x) based on 

the correlation equation (Equation 1, below) derived from the linear regression evaluation presented in 

Appendix C. This relationship is robust at concentrations less than approximately 8 pCi/g, because 

samples with concentrations up to 7.62 pCi/g were used to develop the relationship. For the purposes of 

this RSE Report, this relationship has also been applied to estimate radium-226 activity concentrations 

from gamma values that indicate concentrations greater than 8.0 pCi/g. These estimates provide a 

reasonable starting point for the RSE, but may require revision with larger datasets that may include data 

from other EnPro sites (e.g., Bodaway-Gap sites) or other sites where the same sample collection 

procedures were applied (e.g., El Paso Natural Gas priority sites [Arcadis 2020]). 

Equation 1:   ����� (���) = 2,372 ×  ��226 �
���

�
� + 15,959 
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This equation can be rearranged to derive an estimated radium-226 concentration from a measurement 

of cpm (Equation 2).  

Equation 2:  ��226 �
���

�
� =

����� (���)���,���

�,���
 

4.5 Background Assessment Results 

Results of the background assessment relevant to this RSE Report, including establishment or a radium-

226 IL and derivation of BTVs from BSA results, are summarized below. Detailed results of the 

background assessment are provided in Appendix C. 

4.5.1 Establishment of a Radium-226 Investigation Level 

The IL for radium-226 is intended to be one line of evidence in a multiple lines of evidence approach to 

delineate mining-related disturbances. This value provides a conservative screening tool for lateral 

delineation. An IL for application at the Sites was selected as the UTL95-95 value (21,376 cpm) from the 

walkover gamma survey at the nonmineralized Shinarump Member BSA (A&B No. 3 BSA 3). This gamma 

value was converted to an estimated radium-226 activity concentration (2.3 pCi/g) using Equation 1. The 

radium-226 UTL95-95 value for A&B No. 3 BSA 3 based on soil analytical results is 1.16 pCi/g. The value 

estimated from gamma walkover data was selected because it is based on a larger dataset (2,303 

gamma measurement compared to 15 soil samples), and larger datasets are more likely to sample the 

true range in concentrations for an accurate estimate of the UTL95-95 value. The BTV value of 2.3 pCi/g 

is not representative of background radium-226 activity concentrations in the mining-related disturbance 

areas because those areas are mineralized.  

4.5.2 Establishment of Background Threshold Values used in this RSE Report 

BTVs were calculated as the UTL95-95 for metal COPCs and estimated radium-226 activity 

concentrations (derived from walkover gamma correlation). Application of BTVs is summarized in Table 4-

1. Established BTVs for use in this RSE Report are presented in Table 4-2, below, and comparisons with 

soil analytical results are presented in Tables 2c, 4c, and 4d (discussed in Sections 5 and 8).  

Table 4-2. Background Threshold Value Summary 

Sample Area 

Background Threshold Values (UTL 95-95) 

Arsenic 
(mg/kg) 

Molybdenum 
(mg/kg) 

Selenium 
(mg/kg) 

Uranium 
(mg/kg) 

Vanadium 
(mg/kg) 

Radium-226 
(pCi/g) 

Nonmineralized 
Shinarump Member 

channel alluvium 
(A&B No. 2 BSA 2) 

5.2 
detection  

> 2.1 
11 2.1 52 4.2* 

LCR terrace (A&B 
No. 3 BSA 2) 

3.3 
detection  

> 0.43 
8.4 3.8 60 1.42 
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Sample Area 

Background Threshold Values (UTL 95-95) 

Arsenic 
(mg/kg) 

Molybdenum 
(mg/kg) 

Selenium 
(mg/kg) 

Uranium 
(mg/kg) 

Vanadium 
(mg/kg) 

Radium-226 
(pCi/g) 

Nonmineralized 
Shinarump Member  
(A&B No. 3 BSA 3) 

5 -- 4.5 1.1 74 2.3* 

Notes:  
1. As described in Section 4.3, BTVs are not presented for three of the six established BSAs: 
 The Tappan Wash (A&B No. 2 BSA 1) and Tappan Canyon (A&B No. 3 BSA 4) BSAs were sampled to 

provide data to evaluate conditions in this wash located to the west of the Sites, although the geology in 
these areas is not applicable to the Sites and these BSAs were not compared to site data. 

 The LCR channel BSA (A&B No. 3 BSA 1) proposed in the RSE Work Plan (Arcadis 2019a) was not 
sampled because it remained inundated throughout the field seasons when sampling was conducted. 

*Converted from normalized walkover gamma using Equation 1. 
-- = not calculated 
mg/kg = milligram per kilogram 
pCi/g = picocurie per gram 
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5 CURRENT SITE CONDITIONS AND REMOVAL SITE 

EVALUATION RESULTS FOR A&B NO. 2 

This section provides a comprehensive summary of lateral delineation activities, soil sampling results, and 

waste volume estimates for A&B No. 2. These results serve as the foundation for preliminary conceptual 

site model (CSM) discussed in Sections 6 and 7, respectively.  

5.1 Lateral Delineation Results 

Historical records indicate that NORM was discovered in the early 1950s at the ground surface around 

Cameron and uranium mining was conducted at A&B No. 2 in 1954 (Chenoweth 1993). Because the 

mined material was taken from surface exposures of mineralized Shinarump Member sandstone, 

exploration was minimal. NAML conducted reclamation activities, consisting of borrowing local geologic 

material from one part of A&B No. 2 and applying it to several other locations onsite. Evidence of 

exploration and mining activities is minimal at A&B No. 2. Reclamation features make up the majority of 

the disturbance features at A&B No. 2.  

In 2018 and 2019, field surveys at A&B No. 2 were conducted following the methods presented in the 

RSE Work Plan (Arcadis 2019a). The lateral delineation field activities included geological and 

topography (Figures 9 and 10), geomorphological, and vegetative surveys; gamma scanning surveys 

(Figure 11); and disturbance and potential transport pathway mapping (Figures 12 through 16). Questions 

and concerns were addressed in the field with USEPA personnel and contractor (Weston or TetraTech) 

oversight, and during site visits with the NNEPA. This section discusses the results of the 2018 and 2019 

surveys at A&B No. 2. 

5.1.1 Geological, Geomorphological, and Vegetative Surveys 

A&B No. 2 comprises simple topography for the CMD, with a relatively flat terrain of sandstone outcrops 

and overlying subcrop material (Figure 9). A&B No. 2 is drained by weakly incised channels running 

generally eastward down a dip-slope (Figures 10 and 12). Geological and geomorphological surveys 

were conducted to map geologic, hydrologic, and geomorphic features relevant for assessing mining-

related disturbance and the potential for transport by erosion of mining-related material. A limited 

stratigraphic sequence is exposed at and near A&B No. 2 (Figure 9), compared to most other CMD mine 

sites, consisting of various Shinarump Member lithologies. The dominant lithologies consist of one 

sandstone layer occurring in the uppermost portion of the Shinarump Member sequence and some 

purple-gray mudstone at lower topography that was used as reclamation cover material onsite. The 

sandstone occurs as mineralized outcrops, nonmineralized outcrops, and in some places as loose 

subcrop overlying coherent bedrock. A small exposure of the purple- and yellow-mottled mudstone-

siltstone characteristic of the Shinarump Member is present north of A&B No. 2, but it is not found onsite. 

Radiologic variability at A&B No. 2 is primarily due to heterogeneous uranium mineralization within the 

site sandstones and subcrop (see Figure 9 for site geology). 

Locations with NAML cover material were mapped as artificial fill and presumably represent areas with 

initial uranium mineralization (i.e., NORM) that may have been subsequently mined such that target 

uranium-bearing material was removed. Under the NAML program, cover locations included mined areas 
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and areas that were not mined but exceeded the surface gamma threshold of 25 pCi/g. NAML 

reclamation records are included in Appendix D. The cover material used at A&B No. 2 was derived 

onsite from a Shinarump Member subcrop at the southeast side of A&B No. 2. Cover erosion can be seen 

on A&B No. 2 in small rills or channels that originate in the cover area and extend downslope off the 

mesas. 

The channels and major watershed boundaries associated with A&B No. 2 were mapped, supported by a 

desktop review of aerial photographs (Figure 12). Mapping of watershed boundaries allowed for the 

determination of potential directional sediment transportation and deposition in sub-basins. The banks of 

the channels were mapped. If a channel started within the site boundary and continued offsite, then 

mapping extended outside the site boundary based on field observations until multiple lines of evidence 

indicated that potential mining-related disturbances ceased.  

In addition to watershed and channel mapping, a basic vegetation and soil stability survey was 

performed. The vegetation survey included identifying the presence or absence of vegetation in different 

areas of A&B No. 2, with a primary focus on soil stability of disturbed areas versus undisturbed areas. As 

A&B No. 2 was reclaimed in part with soil from an onsite source with different physical properties, the 

main reclamation areas are visually apparent. Limited to no vegetation is present on reclaimed areas; 

erosional features such as rills are present and active. The soil stability surveys also assessed changes in 

basic soil properties and gross changes in erosional features (e.g., areas of dominant sheet flow versus 

rills). Although channels and significant rills are apparent, no transport of visibly eroded material is 

present extending offsite.  

5.1.2 Surface Gamma Scanning Surveys 

To assess the gamma levels and distribution of radium-226 within and outside the site boundary, a series 

of perimeter gamma scanning surveys were conducted. Gamma count rate, time, and location were 

collected using a 2- x 2-inch Nal(TI) scintillator with a scaler/ratemeter and GPS, as described in the RSE 

Work Plan (Arcadis 2019a) for A&B No. 2. Additionally, three concentric perimeter gamma scanning 

surveys (step-outs) were completed. These step-outs were spaced approximately 50 feet apart, 

extending 150 feet beyond the originally provided USEPA AUM boundary. Finally, at the Agencies’ 

direction, additional gamma scanning surveys were completed on the surface flow channels and mining 

roads to ¼ mile from the site boundary. Gamma scanning transect surveys were completed through 

channels that were approximately 5 feet or greater in width. Narrower, shallow channels were scanned by 

walking the thalweg. 

Data derived from the lateral delineation field activities were used to provide a comprehensive picture of 

the normalized radiological measurements at A&B No. 2 (Figure 11). Figure 11 shows the gamma 

scanning survey overlaid with the observed mining-related features at A&B No. 2. Lateral delineation of 

the mapped mining-related disturbances and channels within and near the A&B No. 2 site boundary 

(Figure 11) was completed per USEPA guidance. One road leads to the power substation south of A&B 

No. 2. Based on a review of historical aerial imagery (Figure 3), this road did not exist at the time of 

mining and was not used for mining-related activities; therefore, this road was not scanned to ¼ mile past 

the site boundary. The site haul road was mapped as extending to the east of A&B No. 2 (Figure 3).    
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Elevated radiological levels, with gamma counts as high 100,000 to 500,000 cpm, are associated with 

some (but not all) mining-related features on A&B No. 2 (Exhibit 5-1a, below).3 Additionally, elevated 

radiological levels not associated with mining-related disturbances were observed in one area within the 

A&B No. 2 site boundary and within two channels extending north/northwest from A&B No. 2, as shown 

on Exhibit 5-1a, below. Multiple lines of evidence indicate that these elevated radiological levels are likely 

attributable to NORM.  

The NORM onsite (Exhibit 5-1a, below) is a mineralized Shinarump Member sandstone outcrop (shown 

on Figure 9). This area was not physically disturbed (field observations; Section 5.1.3), is not 

topographically downgradient of mining-related disturbances (Figure 10), and there is no historical 

documentation indicating mining-related disturbances in this area. The elevated radiological levels 

observed in the channels (Exhibits 5-1a and 5-1b, below) are located offsite in areas that are not 

physically disturbed based on field observations and historical documentation of mining-related 

disturbances (Section 5.1.3). While these channels are topographically downgradient of A&B No. 2 

(Figure 12), the elevated radiological levels were observed in areas of scoured bedrock (in-place 

mineralized rock) that are not depositional zones; the elevated gamma readings correspond with rocks 

from the channel banks or outside of the channel, not the alluvial material within the channel. Additionally, 

these areas are separated from A&B No. 2 disturbances by stetches of channel with relatively low 

radiological levels (Exhibit 5-1b, below). These observations suggest that the elevated radiological levels 

in these downgradient channels are not associated with transport from A&B No. 2. Taken together, these 

multiple lines of evidence suggest that the elevated radiological levels associated with the Shinarump 

Member outcrop onsite and in the downgradient channels (Exhibit 5-1b, below) are likely NORM.  

 

3 Unless otherwise noted, the term “elevated” is used throughout this RSE Report to indicate relative radioactivity 
levels to local surroundings; gamma readings were elevated when they were approximately two data bins (i.e., 
approximately 20,000 cpm) greater than the surrounding area. The description of an area as elevated does not imply 
information about BTVs or human health risk or ecological risk, and does not denote that the area is disturbed by 
mining-related activities. 
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Exhibit 5-1a. NORM Onsite and Offsite at A&B No. 2 
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Exhibit 5-1b. NORM in Channels North/Northwest of A&B No. 2 

In accordance with the multiple lines of evidence approach presented in the RSE Work Plan (Arcadis 

2019a), channels extending offsite were evaluated downgradient until radiological and visual/geomorphic 

evidence of disturbed material ceased. Teams followed channels through scoured areas to zones of 

sediment deposition, visually confirmed the halt of eroded reclamation cover materials within the AUM 

step-outs, scanned surrounding outcrop and subcrop (as described in Section 5.1.1 and below), and 

followed gamma radiation levels either to the end of an elevated signal or to ¼ mile distance, whichever 

was the greatest distance. No evidence was observed of offsite migration of radiologically elevated 

material from exploration-, production-, or reclamation-related disturbances. Figure 11 shows the 

walkover gamma scanned area, and Figure 12 shows mapped ephemeral fluvial channels and the local 

watershed. Soil sample data are discussed in Section 5.2. 

To further assess the potential transport pathways associated with channels extending beyond the site 

boundary, supplemental walkover gamma and surface geologic mapping surveys were completed. These 

gamma data allow for a comparison between radiological levels upgradient of the channels, within the 

channels, along the banks, and between channels, including the presence of outcrop and subcrop near 

the banks. Comparison of gamma data from these different deposits identifies which elevated radiological 

levels in the channel may be attributed to NORM, especially where in-situ mineralized outcrop was 

mapped.  
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Neither the largest channel extending southwest to northeast from the southeast side of the A&B No. 2 

site boundary (labelled as primary offsite channel in Exhibit 5-1a) nor other channels show elevated 

radiological level compared to the adjacent scanned areas beyond the channel banks. There is no visible 

evidence that mining-related material or eroded reclamation cover (purple bentonitic silty clay) is moving 

offsite. Wind ripples and sand sheets in the primary channel indicate that it is an eolian depositional zone 

(i.e., material is being deposited here, not removed).  

5.1.3 Mapping of Disturbances and Potential Transport Pathways 

The objective of the mining-related disturbance surveys was to identify the extent of disturbance related 

to historical exploration, production, or reclamation activities occurring at A&B No. 2. The surveys 

consisted of historical document research, soil stability field surveys and surface walkover gamma 

surveys (described above), mining-related disturbance surveys, and interviews with former NAML staff. 

Results of these surveys for the three phases of mining-related activities are shown separately on Figures 

13, 14, and 15, respectively; and collectively on Figure 16. The mining-related disturbance surveys and 

results are summarized in the following subsections. 

Prior to mining-related disturbance mapping, a site walk of A&B No. 2 was conducted to identify potential 

anthropogenic disturbance areas using knowledge of site history and extensive experience in the field 

identifying such features at other sites. After the initial site walk, detailed mapping and disturbance 

surveys were completed, guided by visible features such as roads, displaced overburden (i.e., material 

pushed a small distance out of its original location by a bulldozer), potholes (i.e., where localized pick and 

shovel work formed a depression), boreholes, reclamation cover, borrow areas, stockpile areas, and 

other indicators of anthropogenic activity from exploration, production, or reclamation activities. 

Disturbances were delineated by walking the GPS and gamma scanner around their perimeter, to the 

extent permitted by safe access. Currently, minimal evidence remains of exploration (Figure 13) or 

production (Figure 14) disturbance at A&B No. 2; most of the disturbance features currently observed 

relate to reclamation activities (Figure 15). Exploration, production, and reclamation features identified in 

the field are discussed below; in total, 5 acres of mining-related disturbances were mapped on and near 

A&B No. 2.    

5.1.3.1 Exploration-Related Disturbances 

Historical exploration-related (Figure 13) disturbances identified at A&B No. 2 include: 

 One bulldozer cut with associated windrows and terminal overburden pile 

 One drill borehole. 

The drill borehole was approximately 2 inches in diameter; the depth is not known. Additional historical 

exploration features may have been covered by reclamation cover material. 

5.1.3.2 Production-Related Disturbances 

Visual evidence of historical production-related (Figure 14) disturbances at A&B No. 2 includes: 

 One former haul road verified by a former NAML employee and historical aerial photographs 

 One small bulldozer cut 
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 Some visibly mineralized disturbed material remaining post-NAML reclamation activities.  

5.1.3.3 Reclamation-Related Disturbances 

Reclamation-related features/disturbances observed at A&B No. 2 include (Figure 15): 

 Reclamation cover material 

 A water bar (berm used to prevent erosion on slopes by diverting surface water) 

 Reclamation cover material migration due to sheet flow erosion (reclamation cover erosional 

deposition) 

 Reclamation cover material borrow area (area where materials were extracted and used for 

reclamation cover onsite) verified by a former NAML employee 

 NAML access roads 

 Waste repository pit with cover depicted by a mound with distinct boundaries and confirmed by a 

former NAML employee. 

5.1.3.4 Offsite Channels 

The extent of the mapped mining-related disturbances (Figure 16) fell within the 150-foot step-out 

boundaries defined in the Lateral Delineation Work Plan (Arcadis 2018) or within the georectified AUM 

boundary. Neither reclamation- nor production-related material was observed in channels extending 

offsite. The transition from emplaced reclamation cover to eroded and redeposited cover material was 

mapped to track the potential for cover material to be transported offsite. Field mapping indicates that the 

emplaced reclamation cover is thicker (many inches to feet) and overlies more radiologically elevated 

areas than the redeposited cover material (less than 2 inches thick). At the Agencies’ direction, additional 

walkover gamma scanning surveys were completed on the surface flow channels to ¼ mile from the 

originally provided USEPA AUM boundary; these surveys did not indicate that fluvial or eolian processes 

were transporting elevated gamma material offsite in these channels. 

5.1.3.5 Local Off-Roading Activity 

Multiple all-terrain vehicle (ATV) routes leading through A&B No. 2 and atop reclaimed and mineralized 

mesas were observed and mapped during the lateral delineation activities. The field team witnessed 

vehicles engaging in off-roading activities at A&B No. 2. Gamma radiation levels show the limited 

transport of elevated materials leading from the mineralized mesas and extending down these ATV routes 

(Exhibit 5-2, below), though not leaving the A&B No. 2 site boundary. Field observations and gamma 

scanning data indicate that visible tracks of elevated material likely represent transport of NORM away 

from mineralized areas due to anthropogenic disturbances that are not related to mining-related activities. 

Even so, this type of radiation level shows what transport of this material would look like if it was occurring 

elsewhere at A&B No. 2 (e.g., due to surface water runoff). This type of radiation level is not seen 

anywhere else at A&B No. 2, demonstrating that measurable transport of mining-related materials with 

elevated radiological levels is not occurring. 
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Exhibit 5-2. Walkover Gamma Radiation Levels along Alternate Use Routes Onsite at A&B No. 2 

5.2 Soil Sample Results 

Soil samples were collected in areas of mining-related disturbances, undisturbed areas, and channels 

where there is a perceived potential for fluvial transport of material associated with mining-related 

disturbances. Soil samples were collected and analyzed per the RSE Work Plan (Arcadis 2019a). 

Laboratory analytical results and data validation reports are presented in Appendix H. 

5.2.1 Comparison of Soil Analytical Results to Background for Samples 

Collected in Disturbed Areas 

The A&B No. 2 soil analytical results for undisturbed areas and areas associated with mining-related 

disturbances are presented in Tables 2a and 2b. Table 2b shows the data from disturbed areas, and in 

the case of samples 12 inches deep or less, the data are screened against BTVs derived from the 

nonmineralized Shinarump Member BSA (A&B No. 3 BSA 3), as described in Section 4. One exception is 

sample AB02-WA05, which is classified as both a channel sample and a disturbance sample and is 

screened against BTVs derived from the nonmineralized Shinarump Member channel alluvium BSA (A&B 

No. 2 BSA 2) in Table 2c. Radium-226, collimated, and uncollimated gamma results are shown on Figure 

17, and metals results are shown on Figures 18a and 18b.  
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An IL was developed for radium-226 with the intent to use exceedances of the IL to serve as a line of 

evidence for disturbance mapping. However, as discussed in Section 4.3, the IL is not representative of 

background mineralization at the Sites because it was developed from data collected in nonmineralized 

areas; therefore, the IL provides a conservative screening tool for lateral delineation. As shown on Figure 

19, gamma results (and estimated radium-226 activities) are generally elevated in areas where there are 

mapped mining-related disturbances (consistent with visual mapping techniques). However, gamma 

results (and estimated radium-226 activities) are greater than the IL across large areas that do not 

contain mining-related disturbances. Based on the lack of mining-related influences in these locations, the 

gamma radiation levels in these areas are interpreted to be attributable to NORM. This observation 

supports the interpretation that, as it was developed, the IL is not representative of background gamma 

levels (and radium-226 activities) at A&B No. 2. 

In general, radium-226 and metals constituents do not show consistent elemental associations, as can be 

seen when examining exceedances of the BTVs for individual constituents, with the exception of radium-

226 and uranium. Exceedances of the BTVs are discussed herein, although specific sample locations are 

only listed where their identification will aid interpretation. Samples that were collected at depths greater 

than 12 inches were not screened against the BTVs because the BTVs were calculated from surficial soil 

sample data (12 inches or shallower). The preliminary comparison of the RSE sample data to BTVs 

(determined by nonmineralized BSA values) is discussed here as a conservative screening tool and 

should not be interpreted to indicate that potential exposure risks are associated with constituents where 

BTVs are exceeded. . 

Each of the 24 samples collected from less than 12 inches in depth exceeded one or more RSE BTV and 

are summarized by COPC exceedances listed below: 

 Uranium only. AB02-MB02-01, AB02-MB02-02, AB02-MB03-01, AB02-MB03-02, AB02-MC04-01, 

AB02-MC04-02, AB02-WC01-01, and AB02-WC01-02. 

 Uranium and radium-226. AB02-MC09-01, AB02-MC10-01, AB02-MD01-01, AB02-MD02-01, and 

AB02-WC02-01. 

 Uranium and arsenic. AB02-MD03-01, AB02-MD03-02, AB02-MH02-01, and AB02-MH03-01. 

 Uranium, radium-226, and arsenic. AB02-MC03-01 and AB02-MC07-01.  

 Uranium, arsenic, and vanadium. AB02-MH01-01. 

 Uranium, radium-226, arsenic, and vanadium. AB02-MC02-01 and AB02-WA05-01. 

 Uranium, radium-226, arsenic, and selenium. AB02-MC05-01. 

 Uranium, radium-226, arsenic, selenium, and vanadium. AB02-MC06-01. 

In general, exceedances of BTVs were observed in soil samples were collected at the interface of cover 

material with either underlying disturbed material or NORM, such as AB02-MC06-01, which was collected 

from the interface between reclamation cover material and the underlying in-place, undisturbed paleosol 

material, the primary indicator of mineralization in the Shinarump Member; as would be expected, this 

sample exhibited exceedances of several COPCs and radium-226. 

Samples collected during the vertical delineation investigation in the waste repository pit are shown on 

Figure 18b and generally exhibit their greatest COPC and radium-226 concentrations in the waste 
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material itself, between 100 and 120 inches bgs. Low COPC and radium-226 concentrations occurred 

near the surface (cover material) and at the bottom of the borings, which penetrated the native 

nonmineralized Shinarump Member at the base of the pit. Boring logs for A&B No. 2 are presented in 

Appendix I. 

5.2.2 Comparison of Soil Analytical Results to Background for Samples 

Collected in Channels 

The channels onsite, and leading offsite, contain alluvial materials that are geologically distinct from but 

influenced by the local bedrock. For this reason, samples collected in the channels (WA samples) were 

compared to BTVs derived from walkover gamma data and soil samples collected from alluvial materials 

in a nonmineralized Shinarump Member bounded channel (A&B No. 2 BSA 2). As observed with the 

results of the undisturbed soil samples from A&B No. 2 discussed in Section 5.2.1, the data from the 

channels do not show consistent elemental associations.  

The data show that material from mining-related disturbances is not being transported offsite from A&B 

No. 2. To further evaluate the potential for transport of mining-related materials in the channels, results 

from sample locations along the two largest channels that leave A&B No. 2 are compiled below. The 

complete dataset from the channel samples at A&B No. 2 is presented in Table 2c and discussed in 

Sections 5.2.2.1 through 5.2.2.6. One of the two largest channels forms near the base of one of the 

mineralized mesas and continues offsite to the west. The other large channel forms on the south side of 

the southernmost mineralized mesa and continues offsite to the east and then northeast. Radium-226 

and the COPC results were examined in consecutive samples downgradient, along each of these 

channels. Sample locations associated with these channels are shown in Exhibits 5-3 and 5-4, below, 

and the data are shown in Tables 5-1a and 5-1b, below. While associations between radium-226 and the 

other metal COPCs are not apparent from sample to sample, sporadic exceedances of the applicable 

BTVs occurred in undisturbed areas. This is another example of how natural heterogeneity can lead to 

sporadic exceedances of BTVs. Exceedances of the BTVs are discussed below for radium-226 and then 

for the remaining COPCs in alphabetic order, for A&B No. 2 as a whole and with respect to other samples 

in their respective channels. The preliminary comparison of the RSE sample data discussed here to BTVs 

should not be interpreted to indicate that potential exposure risks are associated with constituents where 

BTVs are exceeded. These data will be further evaluated in the EE/CA evaluation. 
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Exhibit 5-3. A&B No. 2 Surface Flow Channel from AB02-WA05 to AB02-WA15 to the West 
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Table 5-1a. Surface Soil Sample Analytical Results in Channels with Distance from the Site to the West 

Compared to the BTV 

Sample 

Area 
Location 

Distance1 Ra-226 As Mo Se U V 

(feet) (pCi/g) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

A&B No. 

2 BSA 2 

Nonmineralized 

Shinarump 

Member channel 

alluvium 

NA BTV:  

4.2 

BTV: 

5.2 

BTV: 

Detect 

above 

2.1 

BTV:  

11 

BTV:  

2.1 

BTV: 

52 

Onsite 

channel 

AB02-WA05-01 0 5.16 7.7 <2.5 3.2 9.5 J 110 

Onsite 

channel 

AB02-WA06-01 101 2.06 4.9 <2.3 2.0 J 3.1 65 

Onsite 

channel 

AB02-WA07-01 251 1.77 7.9 <2.4 2.4 4.2 50 

Onsite 

channel 

AB02-WA08-01 378 1.62 8.3 <2.5 5.1 2.0 63 

Offsite 

channel 

AB02-WA09-01 541 1.66 4.5 J <2.3 4.2 2.3 68 

Offsite 

channel 

AB02-WA10-01 694 1.59 5.4 <2.5 3.5 2.2 90 

Offsite 

channel 

AB02-WA15-01 1540 1.48 5.6 <2.4 4.5 2.1 57 

Notes: 

1. Boldface italic values are greater than the A&B No. 2 BSA 2 BTV. 

¹ Approximate distance downgradient of point AB02-WA05. 

As = arsenic 

J = The result is an estimated quantity. The associated numerical value is the approximate concentration of the analyte in the 
sample. 
Mo = molybdenum  

NA = not applicable 
Ra-226 = radium 226 
Se = selenium 
U = uranium 
V = vanadium 
< = Constituent was not detected greater than the method detection limit (shown).  
mg/kg = milligram per kilogram 

pCi/g = picocurie per gram 
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Exhibit 5-4. A&B No. 2 Surface Flow Channel from AB02-WA01 to AB02-WA18 to the East 
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Table 5-1b. Surface Soil Sample Analytical Results in Channels with Distance from the Site to the East 

Compared to the BTV 

Sample 

Area 
Location 

Distance1 Ra-226 As Mo Se U V 

(feet) (pCi/g) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

A&B No. 

2 BSA 2 

Nonmineralized 

Shinarump Member 

channel alluvium 

NA BTV:  

4.2 

BTV: 

5.2 

BTV: 

Detect 

above 2.1 

BTV:  

11 

BTV:  

2.1 

BTV: 

52 

Onsite 

channel AB02-WA01-01 0 2.12 11 <2.4 4.9 2.2 J 44 

Onsite 

channel AB02-WA02-01 152 1.36 8.3 <2.3 5.0 2.4 J 47 

Offsite 

channel AB02-WA03-01 286 2.12 10 <2.6 3.6 1.9 J 57 

Offsite 

channel AB02-WA04-01 713 1.54 11 <2.2 3.5 1.6 J 52 

Offsite 

channel AB02-WA17-01 1289 4.48 11 <2.4 5.3 1.8 63 

Offsite 

channel AB02-WA18-01 2309 3.53 9.5 <2.2 3.6 3.3 51 

Notes: 

1. Boldface values are greater than the A&B No. 2 BSA 2 BTV. 

¹ Approximate distance downgradient of point AB02-WA01 

J = The result is an estimated quantity. The associated numerical value is the approximate concentration of the analyte in the 
sample.  

NA = not applicable 
< = Constituent was not detected greater than the method detection limit (shown). 

mg/kg = milligram per kilogram 

pCi/g = picocurie per gram 

5.2.2.1 Radium-226 

Of the 22 soil samples collected in the channels at A&B No. 2 (WA samples), 20 soil samples did not 

exceed the A&B No. 2 BSA 2 BTV for radium-226 (4.2 pCi/g). AB02-WA17-01 exceeded the BTV for 

radium-226 (4.48 pCi/g) and is located to the east of the USEPA AUM and georectified boundaries. 

AB02-WA17 is located slightly downslope from an area with elevated gamma measurements associated 

with NORM that was covered by NAML during reclamation of A&B No. 2. In the channel on the west side 

of A&B No. 2, radium-226 decreases to approximately 2 pCi/g within approximately 100 feet of the 

channel origin point and remains low in the downgradient channel samples (see Table 5-1a). In the 

channel on the east side of A&B No. 2, radium-226 exhibits variable activity concentrations with distance 

from A&B No. 2, with the maximum value (and only BTV exceedance) at AB02-WA17, as discussed 

above (see Table 5-1b). 
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5.2.2.2 Arsenic  

The BTV for arsenic calculated for the nonmineralized Shinarump Member channel alluvium (A&B No. 2 

BSA 2) is 5.2 mg/kg. At A&B No. 2, 15 of the 22 channel samples (WA samples) exceeded the A&B No. 2 

BSA 2 arsenic BTV. Seven samples including AB02-WA11-01 (0- to 6-inch depth) and AB02-WA11-02 

(6- to 12-inch depth) did not exceed the A&B No. 2 BSA 2 BTV for arsenic; these seven samples are 

distributed both far from and immediately bordering site disturbed areas (e.g., AB02-WA06, AB02-WA11), 

indicating that the A&B No. 2 BSA 2 BTV for arsenic is not a useful metric to identify mining-related 

effects. Arsenic concentrations with distance along the channels to the west and east do not exhibit 

discernible patterns (see Tables 5-1a and 5-1b, respectively). 

5.2.2.3 Molybdenum  

There were no detections of molybdenum in any channel samples from A&B No. 2 or A&B No. 2 BSA 2. 

5.2.2.4 Selenium  

Of the 22 soil samples collected in the channels at A&B No. 2 (WA samples), 21 samples did not exceed 

the A&B No. 2 BSA 2 BTV for selenium (11 mg/kg). One sample (AB02-WA13-01) exceeded the BTV 

with a concentration of 12 mg/kg selenium. AB02-WA13 is offsite, to the north of the site boundary, and is 

downgradient of AB02-WA11 and AB02-WA12, neither of which exceeded the BTV. There are no mining-

related disturbances or elevated walkover gamma radiation levels near AB02-WA13, indicating that this 

exceedance is likely attributable to natural geologic variability in selenium content. 

5.2.2.5 Uranium  

Of the 22 soil samples collected in the channels at A&B No. 2 (WA samples), eight samples did not 

exceed the A&B No. 2 BSA 2 BTV for uranium (2.1 mg/kg). These eight samples come from six locations, 

one to the west of A&B No. 2 (AB02-WA15-01), one inside the originally provided USEPA AUM boundary 

but to the west of the georectified boundary (AB02-WA08-01, AB02-WA08-02), and four locations 

distributed around the east and northeast sides of the georectified boundary (AB02-WA03-01/WA03-02, 

AB02-WA04-01, AB02-WA17-01, and AB02-WA19-01). Fourteen of the 22 samples exceeded the A&B 

No. 2 BSA 2 BTV for uranium.   

In general, uranium concentrations decrease with distance in samples collected in the channel on the 

west side of A&B No. 2 (Table 5-1a). In the samples collected from the channel on the east side of A&B 

No. 2, uranium concentrations generally decrease with distance, with the exception of a concentration of 

3.3 mg/kg measured at the furthest downstream sample location (AB02-WA18-01; Table 5-1b). The 

general decrease in concentrations with distance indicates that there is no transport of material from 

mining-related disturbances from A&B No. 2 down this channel. The uranium concentration at the farthest 

downgradient sample location in the eastern channel (AB02-WA18-01) exceeds the A&B No. 2 BSA 2 

BTV, but is considered within the natural range for alluvial materials in this region.   

5.2.2.6 Vanadium  

Of the 22 soil samples collected in the channels at A&B No. 2 (WA samples), seven samples did not 

exceed the A&B No. 2 BSA 2 BTV for vanadium (52 mg/kg). These samples are located onsite and 
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offsite, and do not show a discernible pattern of distribution. Fifteen of the 22 samples exceeded the A&B 

No. 2 BSA 2 BTV for vanadium. Vanadium concentrations in samples collected from the channel on the 

west side of A&B No. 2 initially decrease with distance, and then exhibit variable magnitudes offsite, 

reflecting regional heterogeneity (Table 5-1a). Vanadium concentrations in samples collected from the 

channel on the east side of A&B No. 2 are variable and do not show a discernible pattern with distance 

(Table 5-1b), indicating that vanadium concentrations in the channels are not due to transported mining-

related materials. 

5.3 Vertical Delineation Results 

In May 2019, five boreholes were advanced in a waste repository area (verified by a former NAML 

employee) at A&B No. 2 (MB locations; Figure 5b). Boreholes were advanced using a hollow-stem auger, 

material was recovered for analysis, and downhole gamma measurements were made. The downhole 

gamma measurements were made every 6 inches in depth using a 0.5- x 1-inch or a 1- x 1-inch Nal(TI) 

scintillator probe (Ludlum model 44-62) with a scaler/ratemeter (Ludlum model 2241) in scaler mode. For 

measurements, the probe was held for 60 seconds at a fixed depth. Analysis of boring cuttings included 

soil classification, soil sample collection for laboratory analysis, a gamma measurement of the cuttings, 

and identification of the three material types present (in descending order): cover, waste rock, and natural 

in-place materials below the repository, as summarized below:  

 The surface cover material atop the waste repository is mounded in the center and disperses radially, 

with thicknesses ranging from 1 to 5 feet.  

 Buried materials in the waste rock repository appeared to be a mixture of overburden from the sides 

of the mesa (former overburden) and waste rock beneath that. The thickness of former overburden 

and waste rock ranges from 1.5 to 5.5 feet.  

 Soil sampling and downhole gamma measurements showed slightly mineralized waste rock at depths 

between 4 and 9 feet (48 to 108 inches) bgs, with gamma radiation levels in the mineralized zones 

ranging from approximately 10,000 to 31,000 cpm at soil boring locations AB02-MB01, AB02-MB02, 

and AB02-MB04 (Table 3).  

 The interface between former overburden/waste rock and the underlying in-place formation occurs at 

depths between 3 and 11 feet (36 to 132 inches) bgs. 

A second area was sampled to vertically delineate subsurface features on the top of the southern mesa 

where most of the production took place at A&B No. 2, and which was covered by NAML in the 

reclamation process (MC locations; Figure 5a). Because there was no safe access route for a drilling rig 

to reach the mesa top, samples were collected via hand tools. NAML cover depth was variable, ranging 

from 0.5 foot to 1.5 feet. The NAML cover was thinner (0.5 foot) in areas where evidence of erosion was 

present and thicker both on slopes where material is being deposited and on flat areas on top of the mesa 

where erosional processes are negligible. The interface between cover material and native, in-place 

Shinarump Member sandstone was encountered less than 2 feet (between 5 and 18 inches) bgs and 

refusal was met at the base of the cover material/top of the mineralized rock contact. Mining would not 

have extended below the mineralized layer, which occurs at the surface and is approximately 5 feet thick 

in this area. No pit existed at A&B No. 2 based on multiple lines of evidence, including: the surficial nature 

of the mineralized deposit, the exposed sides of mesas that provide visual vertical delineation data, and 
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the fact that no pits are shown in historical NAML records. This southern mesa is an example of where 

NAML applied cover to undisturbed mineralized rock (NORM). 

Areas on the southern mesa and small eastern mesa show no visible or historical evidence of disturbance 

along the edges of the mineralized mesa top, indicating that the areas covered by NAML were NORM. 

5.4 Volume Estimates 

Conservative estimates of the volume of material in areas mapped as potentially disturbed by mining-

related activities were calculated. These areas are shown on Figures 13, 14, and 15. The types of mining-

related disturbances at A&B No. 2 that result in a volume of material related to mining-related 

disturbances are discussed below, including their mapped acreages, estimated average depths, and the 

assumptions that went into volume estimate calculations. The total conservative estimate of volume of 

material associated with mining-related disturbances at A&B No. 2 is approximately 11,080 cubic yards 

(cy). The volumes identified here have been rounded to the nearest 10 cy except in cases where the 

volume is less than 10 cy; any discrepancies between individual values and their summed totals are due 

to rounding. As needed, additional refinement of volume estimates will be completed in the EE/CA, which 

will be completed following approval of this RSE Report. 

5.4.1 Exploration-Related Features 

Two exploration-related features were identified that contribute to the volume of mining-related material: 

windrows from bulldozer cuts and overburden from bulldozer cuts. Combined, these features consist of 

an estimated 220 cy of material associated with exploration-related activities as summarized below: 

 Bulldozer cuts yield windrows along the long sides of their footprints. The average depth of the 

windrows at A&B No. 2 is 1 foot. Volume estimates were calculated assuming that the windrows are 

triangular in cross section and that the material has an angle of repose of 30 degrees. The area of 

this triangle was multiplied by the perimeter of the bulldozer cuts, which is an overestimation of the 

amount of material related to this feature because windrows only occur on two of the four sides of a 

bulldozer cut. This method of volume estimation indicated that a maximum of approximately 20 cy of 

material can be associated with exploratory bulldozer cuts.  

 The estimated volume of overburden from bulldozer cuts was calculated by multiplying the acreage of 

mapped overburden material associated with bulldozer cuts by an average field-estimated depth of 2 

feet. The estimated volume of overburden from exploratory bulldozer cuts at A&B No. 2 is 200 cy. 

5.4.2 Production-Related Features 

Two production-related features were identified that contribute to the volume of mining-related 

disturbance material: windrows associated with bulldozer cuts and visible remaining waste. Combined, 

these features consist of an estimated 15 cy of material associated with production-related activities, as 

summarized below: 

 The volume estimate for the windrows associated with the bulldozer cuts was calculated as described 

in Section 5.4.1 and resulted in an estimated volume of 10 cy of material. 
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 The estimated volume of the visible remaining waste was calculated by multiplying the mapped 

acreage by an average field-estimated depth of 0.25 foot, resulting in a volume estimate of 5 cy of 

material. 

Production-related material beneath the NAML cover was not included in this volume estimate. As 

discussed in Section 5.3, there is no evidence of a mine pit(s) on the A&B No. 2 mesa tops and the cover 

material is in direct contact with in-place rock and does not cover backfill or waste material.  

5.4.3 Reclamation-Related Features 

Three reclamation-related features were identified that contribute to the volume of mining-related 

material: NAML cover, eroded NAML cover material, and material interred beneath NAML cover in the 

waste repository pit. Combined, these features consist of an estimated 10,850 cy of material associated 

with reclamation-related activities, as summarized below: 

 The estimated volume of the NAML cover was calculated by multiplying the mapped acreage by an 

average depth of 18 inches. According to historical record and confirmation from a former NAML 

employee, 18 inches is the minimum thickness of cover material that NAML applied during 

reclamation. As seen in the field, the cover material is often thicker than 18 inches in the center of the 

covered area and thinner near the edges of the covered area where the cover material grades into 

the native geological material beneath. This estimate includes the cover material footprint that makes 

up the cover layer on the waste repository pit. Using this method of calculation, the volume of NAML 

cover is estimated to be 7,630 cy.  

 The estimated volume of the NAML cover that has eroded and been deposited proximal to its source 

was calculated by multiplying the mapped acreage by an average field-estimated depth of 3 inches. 

The majority of this material is less than 1 inch thick, so 3 inches is likely an overestimation. The 

estimated volume of eroded and subsequently deposited cover material is 370 cy. The estimated 

volume of the material interred beneath NAML cover in the waste repository pit was calculated by 

multiplying the mapped acreage of the waste repository pit by the average thickness of waste 

material (4 feet) encountered in the five characterization boreholes that were used for vertical 

delineation of the waste repository pit. The estimated volume of waste in the waste repository pit is 

2,840 cy.  
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6 PRELIMINARY CONCEPTUAL SITE MODEL FOR A&B 

NO. 2 

This section presents a preliminary CSM for A&B No. 2, summarizing information presented in previous 

sections of this RSE Report; this preliminary CSM may be updated or refined in the future as needed. 

Multiple lines of evidence are considered to identify areas that are affected by mining-related activities 

and evaluate whether offsite migration of mining-related material is occurring. These areas and volumes 

are a conservative starting point and will be further refined during the development of EE/CA. 

6.1 Site Conditions 

The preliminary CSM generalized geological cross-section for A&B No. 2 is shown on Figure 20. A more 

limited stratigraphic sequence is exposed at and near A&B No. 2 (Figures 9 and 20) compared to most 

other CMD mine sites. The exposed Shinarump Member at A&B No. 2 primarily consists of one 

sandstone layer occurring in the uppermost portion of the Shinarump Member sequence, which occurs as 

mineralized outcrops, nonmineralized outcrops, and in some places as loose subcrop overlying the 

coherent bedrock below. A small exposure of the characteristic purple- and yellow-mottled mudstone-

siltstone is present north of A&B No. 2, but is not found onsite. Radiologic variability at A&B No. 2 is 

primarily due to heterogeneous geochemical alteration and uranium mineralization (Figure 9) within the 

site sandstones and subcrop, where a portion of a mineralized paleochannel is present. There are 

multiple areas within and surrounding the A&B No. 2 site boundary where multiple lines of evidence 

indicate that undisturbed and minimally disturbed NORM is present, including the northwestern area 

offsite and western-central portion onsite (Figure 11; Exhibit 5-1a). Vegetation is sparse at A&B No. 2, 

and soil stability of native geologic materials and disturbed materials are related to the physical properties 

of the rock. 

In the Cameron region, rain events typically occur as localized thunderstorms of short duration. 

Evaporation rates in this area are far greater than precipitation rates. These characteristics of the arid 

environment at A&B No. 2 result in insignificant amounts of groundwater recharge. Some surface water 

transport of sediment occurs at A&B No. 2 during these rain events. However, as further discussed in the 

following sections, transport of elevated radiological materials from areas identified to be disturbed by 

mining-related activities is not apparent.  

6.2 Mining History 

Mining production began in 1954 at A&B No. 2, where less than 122 tons of ore were mined (Chenoweth 

1993). In the CMD, exploration practices commissioned by the United States government included a 

combination of radiological scans (ground and aerial surveys), exploratory bulldozing, and exploratory 

drilling. The practice of exploratory drilling was confirmed with a single borehole identified at A&B No. 2. 

Exploration by bulldozing is effective in areas where the mineralization is essentially surficial and can be 

readily uncovered by pushing aside unconsolidated materials. The exploration by bulldozing conducted at 

A&B No. 2 (further discussed in Section 5) indicates that the ore mined was at or near the surface and 

required the removal of little overburden.  
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Surface mining occurred in the large southern mesa, in a secondary excavation area on the northwestern 

mesa, and in another small area toward the east of the site boundary with ore-grade uranium 

mineralization at the surface. Disturbance features associated with these mining-related activities were 

mapped in detail and include exploratory bulldozer cuts and minor debris.  

Recent site surveys confirm that A&B No. 2 was explored by bulldozing. However, little evidence of these 

activities is visible today (Section 5). Reclamation of the AUMs began in the early 1990s in consultation 

with the USEPA and was primarily completed by NAML contractors. During NAML reclamation activities 

at A&B No. 2, onsite material containing comparatively low radium-226 concentrations was used as base 

and cover material to envelop mine waste and potentially other remaining onsite materials with relatively 

high radium-226 concentrations. The NAML reclamation plan involved application of cover material at a 

minimum thickness of 18 inches such that the final surface radium-226 activity concentration was less 

than 25 pCi/g. Appendix D contains pertinent NAML reclamation survey information for A&B No. 2.  

6.3 Gamma Scanning 

Data derived from the supplemental surface gamma survey conducted during the RSE were combined 

with previous surface gamma scanning data to provide a comprehensive picture of the surface 

radiological measurements at A&B No. 2. These data, interpreted within the context of detailed mapping 

of mining-related features and site geology/geomorphology, support a multiple lines of evidence 

assessment of the extent to which elevated levels of radioactivity are attributed to either NORM or 

disturbance features.  

As shown on Figure 11, the greatest gamma levels were observed along the mesa tops in undisturbed 

areas (onsite and offsite) and areas of exploration- and production-related disturbances. Exploration- and 

production-related disturbance areas were almost entirely covered during reclamation efforts, alongside 

undisturbed NORM. Because NAML applied the same reclamation strategy to areas with radium-226 

greater than 25 pCi/g regardless of whether the area was previously disturbed by exploration or 

production, radioactivity levels observed today are similar between covered disturbances, covered 

NORM, and maximum concentrations of exposed NORM. The relatively flat topography and limited 

stratigraphic section present at and near A&B No. 2 allows the variation in uranium mineralization 

surrounding the former ore body to be exposed naturally at the surface, regardless of mining activities.  

Figure 11 shows the gamma scan data and Figure 12 shows the mapped fluvial channels and local 

watershed. The largest channel extending offsite from the southeast and trending to the northeast of A&B 

No. 2 shows no elevated radiological level compared to the adjacent scanned areas beyond the channel 

banks. This channel was present in the early 1950s (before mining). This channel is a depositional zone 

for eolian sands, as depicted by surface ripples amongst the channel banks and further upland.  

The western side of the watershed boundary at A&B No. 2 contains multiple channels extending from the 

onsite mesas and coalescing into two channels that leave the site boundary on the north side, and 

combine into one larger channel continuing northwest and one channel continuing to the west that 

combines with several smaller channels from the southern part of A&B No. 2. The channels on the west 

side of A&B No. 2 drain the geochemically altered portions of the western divide of the watershed 

boundary. As described in Section 5.1.2, the channels contain areas of elevated gamma radiation levels 

that show no signs of disturbance and are therefore interpreted to be NORM. Intact petrified logs and 

associated mineralized fragments are present where the southern channels merge with the western 
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channel. These channels were present prior to mining-related activities, as indicated by historical aerial 

photographs (e.g., Figure 3), showing a surficial channel path through the basal sandstone and mudstone 

of the mesas to the pronounced channels with higher sandstone walls. The historical aerials and current 

geology indicate that these channels have been the primary pathway for the western drainage of A&B No. 

2 for a significant period of time, with little to no apparent change to the channel configuration since 

mining occurred at A&B No. 2. Both channels join the Tappan Wash, which subsequently joins the LCR 

approximately 3 miles downstream.  

6.4 Soil Sampling 

During the RSE, soil samples were collected within and outside of the site boundary to characterize 

concentrations of radium-226 and other metal COPCs. The maximum radium-226 concentrations were 

measured in samples collected in reclaimed areas (MC05 and MC06) where it is interpreted that no 

production occurred. These areas were covered by NAML to mitigate concentrations greater than 25 

pCi/g, regardless of previous mining-related activity. This area shows no indication of production 

disturbance. Lower concentrations were measured in samples collected in other areas with NAML cover, 

undisturbed areas, and channels extending offsite.  

6.5 Delineation of Mining-Related Disturbances 

Available lines of evidence indicate that lateral delineation of the mapped mining-related disturbances 

within and near the A&B No. 2 site boundary (including channels extending offsite) is complete. Based on 

multiple lines of evidence, areas outside of mapped mining-related disturbances with gamma levels 

greater than the IL (Figure 19) are interpreted to be NORM.  

6.5.1 Naturally Occurring Radioactive Material Subcrops and Outcrops 

As discussed in Section 5.1.2, three areas are present at or near A&B No. 2 where elevated radioactivity 

is measured, but where there is no evidence of mining-related disturbance (Figure 11; Exhibit 5-1a). The 

first area is in the central portion of A&B No. 2 surrounding sample location AB02-GS01. The other two 

locations are in offsite channels, northwest of A&B No. 2. None of these areas show visual evidence of 

offsite migration or that exploration or mining disturbance occurred (Section 5.1.2; Figure 11). Gamma 

levels within and adjacent to the site boundary may be greater than the IL without mining-related 

disturbance due to naturally occurring materials. 

6.5.2 Production-Related Disturbance and Reclamation Cover Areas 

Lateral delineation was completed across A&B No. 2, identifying formerly mined areas and areas where 

reclamation cover was applied. Areas with radiologically elevated material, as indicated by walkover 

gamma scan data, were investigated and are classified either as a mining-related disturbance or as 

NORM if no historical records or current observations suggest that mining-related activities occurred. The 

areas included in volume estimates of mining-related material are summarized on Figure 21. 
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6.5.3 Offsite Channels 

Although elevated gamma radiation levels (relative to surrounding channel banks and land surface 

outside of the channel) are present within the channels outside of the A&B No. 2 site boundary, the 

associated materials are interpreted to be NORM due to geology, noted mineralization, the lack of visible 

or historically documented disturbance, and soil sample results upstream and closer to A&B No. 2 (see 

Sections 5.1.2 and 7.6). Based on these lines of evidence, delineation of the offsite channels at A&B No. 

2 is considered complete. 

6.6 Offsite Migration  

At A&B No. 2, offsite migration of mining-related material could occur during infrequent high-intensity 

precipitation events via erosion, transport, and deposition along ephemeral channels originating onsite, 

downgradient of mining-related disturbances. Multiple lines of evidence were considered to evaluate 

whether offsite migration of mining-related material has occurred. Ultimately, based on visual 

observations of erosion and deposition within potential drainage channels, soil sampling within potential 

drainage channels, gamma scanning within and adjacent to potential drainage channels (to at least ¼ 

mile beyond site boundaries), and gamma scanning along the three 50-foot site boundary step-outs, 

offsite migration of mining-related material is not evident at A&B No. 2. Observations and conclusions 

related to offsite migration are summarized below: 

 Surface water channels originating onsite and extending offsite are shown on Figure 12. One main 

channel originates from the southern portion of A&B No. 2 and extends to the east/northeast. Several 

channels originate from the west and north sides of A&B No. 2 that combine into two main northwest-

trending channels. 

 Neither production nor reclamation-related material (purple bentonitic silty clay) was observed in 

channels extending offsite. While erosion and re-deposition of cover material was observed, these 

areas were mapped immediately adjacent to the covered areas and are well within the site boundary, 

as shown on Figure 15 (NAML reclamation cover erosional deposition layer). 

 The largest channel extending offsite from the southeast and trending to northeast of A&B No. 2 

shows no elevated radiological level compared to the adjacent scanned areas beyond the channel 

banks (Figure 11; Exhibit 5-1b). This indicates that there has not been detectable offsite transport of 

mining-related material with elevated radiological level in this channel.   

 The channels on the west side of A&B No. 2 drain the geochemically altered portions of the western 

divide of the watershed boundary. Gamma scanning of channels and adjacent areas generally show 

no elevated radiological levels compared to the adjacent scanned areas beyond the channel banks, 

indicating there has not been detectable offsite transport of mining-related material with elevated 

radiological level in these channels. While the channels contain isolated areas of elevated gamma 

radiation levels, they are not believed to be associated with mining-related disturbances or material 

transport. As discussed in Section 5.1.2, multiple lines of evidence indicate that these elevated 

radiological levels are likely attributable to NORM. While these channels are topographically 

downgradient of A&B No. 2 (Figure 12), the elevated radiological levels were observed in areas of 

scoured bedrock (in-place mineralized rock) that are not depositional zones; the elevated gamma 

readings correspond with rocks from the channel banks or outside of the channel, not the alluvial 
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material within the channel. Additionally, these areas are separated from A&B No. 2 disturbances by 

stetches of channel with relatively low radiological levels (Exhibit 5-1b). These observations suggest 

that the elevated radiological levels in these downgradient channels are not associated with transport 

from A&B No. 2.  
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7 CURRENT SITE CONDITIONS AND REMOVAL SITE 

EVALUATION RESULTS FOR A&B NO. 3 

This section provides a comprehensive summary of lateral delineation activities, soil sampling results, and 

waste volume estimates for A&B No. 3. These results serve as the foundation for the preliminary CSM 

discussed in Sections 9 and 10, respectively.  

7.1 Lateral Delineation Results 

In 2017, 2018, and 2019, lateral delineation activities at A&B No. 3 were conducted following the methods 

presented in the Lateral Delineation Work Plan (Arcadis 2017) for A&B No. 3. The lateral delineation field 

activities included a geological, geomorphological, and vegetative survey; gamma scanning surveys; and 

disturbance and potential transport pathway mapping. During field investigations, a georectified boundary 

was produced and is shown on all A&B No. 3 figures. At the direction of the Agencies, the lateral 

delineation work for A&B No. 3 also included the southern mesa, an area where historical exploration 

activities occurred, but which is outside of the georectified boundary and the NAML reclamation 

boundary. This section presents the results of the 2017, 2018, and 2019 surveys at A&B No. 3. 

7.1.1 Geological, Geomorphological, and Vegetative Surveys 

Geological and geomorphological surveys were conducted to map geologic, hydrologic, and geomorphic 

features relevant for assessing mining-related disturbances and the potential for offsite transport of 

disturbed material by erosional processes (e.g., in channels). The mapped surface stratigraphy and 

approximate uranium mineralization features are presented on Figure 22. 

Mineralization at A&B No. 3 is associated with Shinarump Member sandstones and is highly variable in 

magnitude and spatial occurrence (Figure 22). At A&B No. 3, the Shinarump Member is exposed as a 

poorly consolidated sandstone subcrop (Figure 22). Mineralized zones of the Shinarump Member include 

consolidated lenticular beds containing carbonaceous wood fragments and plant matter. Yellow and 

purple paleosols are exposed in small areas west of A&B No. 3. The edges of the southern mesa at A&B 

No. 3 are defined by the mineralized layer, because it is more resistant to erosion than nonmineralized 

strata. In the northern part of A&B No. 3, the mineralized layer becomes buried under a thicker layer of 

natural subcrop due in part to elevation increases and dip-slope angles to the north-northwest. A&B No. 3 

is bounded to the northeast by the LCR canyon, with steep to vertical cliffs falling away from A&B No. 3 

exposing outcrops of Shinarump Member and the underlying Moenkopi Formation (nonmineralized). The 

Moenkopi Formation consists of red shales, mudstone, siltstone, and sandstones with thin conglomerate 

lenses, ripple features, bioturbation, and tool markings. At the base of the canyon, the LCR riparian 

terrace deposits form a shallow ledge that has been down-cut several feet through time by the LCR 

during seasonal flow events.  

The channels and major watershed boundaries associated with A&B No. 3 were mapped in the field, 

supported by a desktop review of modern aerial photographs (Figure 23) using the same approach as 

used at A&B No. 2. 
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A basic vegetation and soil stability survey was performed within the A&B No. 3 site boundary, consisting 

of identification of the presence or absence of vegetation across the Site, with a primary focus on stability 

of soil in disturbed areas versus stability of undisturbed soil. Due to historical mining-related activities at 

A&B No. 3, some areas of the Shinarump Member are exposed that may not have been exposed 

originally. The soil stability surveys assessed changes in basic soil properties (e.g., composition, 

disturbed/undisturbed, compaction, cementation) and gross changes in erosional features (e.g., areas of 

dominant sheet flow versus rills, which may indicate disturbed material). Greater erosion rates are 

interpreted near some of the mining-related disturbances (e.g., rills and the beginning of channels, 

particularly near the NAML reclamation cover areas and leading from bulldozer cuts) compared to 

undisturbed soil onsite. 

7.1.2 Surface Gamma Scanning Surveys 

To assess the gamma levels within and outside of the site boundary, a series of perimeter, transect, and 

lateral delineation gamma scanning surveys were conducted at A&B No. 3 using the same approach 

described in Section 5.1.2 for A&B No. 2. Similarly, at the direction of the Agencies, additional gamma 

scanning surveys were completed on the surface flow channels and production-related roads to ¼ mile 

from the site boundary. Rates of erosion and transport of materials vary on a seasonal basis (consistent 

with precipitation rates) and from year to year, and it is likely that the potential for the transport of mining-

related material was greater during or immediately after mining (before reclamation) than currently. The 

purpose of the gamma scanning surveys in downgradient surface flow channels and production-related 

roads is to determine the extent of material transported offsite. Results of the surface gamma scanning 

surveys are shown on Figure 24. 

Elevated radiological levels, with gamma counts up to 500,000 cpm, are associated with some (but not 

all) mining-related disturbance features on A&B No. 3 (Exhibit 7-1a, below). Additionally, elevated 

radiological signatures unassociated with mining-related disturbances were observed in a channel 

northwest of the northern mesa (NAA 1), a channel east of the northern mesa, and in the Shinarump 

Member outcrops in the step-outs north of the northern mesa (Exhibit 7-1a, below). Multiple lines of 

evidence indicate that these elevated radiological levels are likely attributable to NORM. NAA 1 is not 

topographically downgradient of A&B No. 3 and it consists of in-place, undisturbed, mineralized material 

(i.e., NORM) that was exposed by natural drainage and erosional processes. Elevated gamma levels 

were not detected beyond the localized NORM outcrop, as reflected in data collected at NAA 2, indicating 

that erosion is not leading to the spread of measurably elevated gamma materials from this outcrop. The 

second area (the channel east of the northern mesa; Exhibit 7-1b, below) contains a lens of in-place, 

undisturbed bentonitic clay within the Shinarump Member with zoned coloration and elevated gamma 

material. While this channel is downgradient of A&B No. 3 mining-related disturbances, this portion of the 

channel is not a depositional zone and the elevated gamma was observed to be attributed to in-place, 

undisturbed bentonitic clay. The third area (in the step-outs north of A&B No. 3), contains intact 

mineralized Shinarump Member outcrops. At each of these areas, there was no visual evidence of 

mining-related disturbances and there is no available historical documentation indicating the occurrence 

of mining-related activities. Taken together, these multiple lines of evidence suggest that the elevated 

radiological levels associated with NAA 1, the channel east of the northern mesa (Exhibit 7-1b, below), 

and the outcrop north of the northern mesa (Exhibit 7-1a, below) are likely NORM.    
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Exhibit 7-1a. NORM near A&B No. 3 
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Exhibit 7-1b. NORM in Channel East of A&B No. 3 

To assess the gamma levels at the northeast site boundary (cliffs) and in channels leading to the LCR, 

the field team conducted gamma scanning surveys along the onsite cliffs, channel thalwegs and banks, 

riparian terrace on the southern bank of the LCR, and within the active LCR channel. The investigation 

focused on areas where seasonal erosion is evident and potential transport of mining-related materials 

could occur. The deeply incised channels coming off of A&B No. 3 become less distinguished and difficult 

to identify once they reach the lower face of the cliff slope. This may be due in part to different erosional 

properties of the Moenkopi Formation along with the talus and rubble features found on these lower 

slopes. To ensure the proper channels were being followed through this zone, GPS locations were taken 

as reference points where the channels could be easily identified and then matched to channel features 

down to the base of the slope where they intersect the riparian terrace. Gamma scanning was conducted 

along these channels when feasible and as access permitted along and below the cliffs, and was limited 

to nonvegetated areas.  

Figure 24 shows the gamma scanning survey for A&B No. 3 overlaid with the observed disturbance 

features at A&B No. 3. Figure 25 presents the mapped ephemeral fluvial channels and local watershed 

area at A&B No. 3. 
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Multiple channels originate from near the mineralized mesa tops where transport of materials with a 

radiologically elevated level is interpreted over a short distance (Exhibit 7-2, below). Locations where 

these channels originate are as follows: 

 The first location is between the northern and central mesas where gamma radiation levels are 

elevated in the channel bed below radiologically elevated material of both the northern and central 

mesas.  

 The second location is between the central and southern mesas where gamma radiation levels are 

elevated in the channel bed below radiologically elevated material of both the central and southern 

mesas.  

 The third location includes multiple channels on the eastern side of the southern mesa where 

elevated surface gamma radiation levels extend outward from overburden piles from bulldozer cuts.  

 The fourth location is on the western side of the southern mesa extending from the disturbance on the 

edge of the southern mesa to an undisturbed area to the west. In this area, two channels merge into 

a single channel that flows south. The elevated levels observed in the two individual channels 

diminish approximately 300 feet from the NORM and disturbed areas, before the channels merge.  

 The fifth location is a channel leading away from the stockpile area southwest of A&B No. 3. 

However, the watershed boundaries shown on Figure 25 indicate that material associated with the 

stockpile would not move in this direction and support the conclusion that the elevated gamma 

radiation level in the channel is NORM.  

Although walkover gamma scanning shows slightly elevated gamma radiation levels throughout the 

locations mentioned above, other lines of evidence (visual, geology, and soil sample results) suggest no 

transport of materials with elevated radiological levels (Tables 4a, 4b, 4c; Section 8.2) and instead 

suggest that the somewhat elevated gamma readings are related to gamma rays from sources lateral to 

the locations (lateral shine).  



REMOVAL SITE EVALUATION REPORT 

arcadis.com 
2022-09-29_EnPro_RSE-Report_AB_2-3 52 

 

Exhibit 7-2. Channels Originating in or near Mineralized Deposits at A&B No. 3 

7.1.3 Mapping of Disturbances and Potential Transport Pathways 

The objective of the mining-related disturbance surveys at A&B No. 3 was to assess the extent of 

disturbances related to historical exploration, production, and reclamation at A&B No. 3. This followed the 

same approach described in Section 5.1.3 for A&B No. 2. Although reclamation took place on A&B No. 3, 

mining and exploration disturbances are still observable onsite. Exploration, production, and reclamation 

features identified in the field are discussed below; in total, 8 acres of mining-related disturbances were 

mapped on and near A&B No. 3.    

7.1.3.1 Exploration-Related Disturbances 

Historical exploration-related (Figure 26) disturbances identified at A&B No. 3 include: 

 Bulldozer cuts  

 Overburden piles from bulldozer cuts 
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 Drill boreholes  

 Pick and shovel work shown by localized tool markings on the mineralized surface. 

As shown on Figure 26, exploration can be characterized by a series of bulldozer cuts (and associated 

displaced overburden) along and perpendicular to the upper section of the Shinarump Member. These 

cuts expose the mineralized and radiologically elevated section of the Shinarump Member. Drill boreholes 

and a small amount of pick and shovel work were performed in adjacent, smaller areas to aid in the 

delineation of the ore body. Drill boreholes were approximately 2 inches in diameter; their depth is not 

known. 

7.1.3.2 Production-Related Disturbances 

Visual evidence of historical production-related disturbances at A&B No. 3 is limited to sections of a 

former haul road, a stockpile area, visible remaining waste, and a waste pile (Figure 27). 

Surface gamma scanning surveys show no elevated material related to offsite haul roads. A former 

stockpile area offsite near a residence contains visible remaining stockpiled mineralized material. Some 

bulldozer cuts on the southern mesa do not show associated overburden piles and terminate in potholed 

areas, suggesting that there may have been minor collection of uranium-bearing material in these areas. 

However, given the lack of direct evidence for mining in this area, bulldozer cuts are classified as 

exploration-related disturbances (Figure 26). 

7.1.3.3 Reclamation-Related Disturbances 

Reclamation-related features/disturbances observed at A&B No. 3 (Figure 28) include: 

 Reclamation cover material (material applied by NAML during reclamation activities). Two types of 

cover were used: bentonitic purple-gray material and local broken Shinarump Member sandstone.  

 Cover material borrow areas (area where materials were extracted and used for reclamation covering 

onsite) identifiable by changes in slope topography, less elutriated and more jumbled soil mixture, 

and faint windrows. 

 One area of grading offsite resulting from cleanup of a residential dumping area. 

 Scarified haul road. 

 Rock barricade. 

 NAML access roads. 

The northern mesa was fully reclaimed by NAML with a cover over the mine pit, scarified roads leading to 

the pit, and a rock barricade. Borrow and cover features in this area are often indistinguishable from one 

another because both the borrow and cover material consist of friable, local Shinarump Member rock. 

The process of collecting borrow material crushes the top layer of the rock. As a result, the borrow 

material that was pushed tens of feet across the surface to cover a target area (such as the mine pit) 

looks much the same as the area from which the material was moved. These features were mapped 

conservatively to include the largest extent indicated by evidence in the field. In some cases, the mapped 

features overlap to show that the area could be either borrow or cover. On the central mesa, bulldozer cut 

disturbances were partially reclaimed by pushing the overburden back into the bulldozer cut “pits.” Unlike 
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other reclamation features onsite, the features on the central mesa received no additional cover. The 

southern mesa had no NAML reclamation, resulting in exposed bulldozer cuts and exploratory pick and 

shovel work. 

7.1.3.4 Offsite Channels 

With the exception of production-related offsite haul roads and a stockpile area, the extent of mapped 

mining-related disturbances (Figure 29; Sections 7.1.3.1, 7.1.3.2, and 7.1.3.3) typically fell within the 150-

foot step-out boundaries defined in the Lateral Delineation Work Plan (Arcadis 2017) for A&B No. 3. 

Channels leading offsite were mapped and scanned until the gamma results indicated that elevated 

gamma associated with disturbance-related material was no longer present and indications (e.g., color, 

clay/silt content) of cover material were no longer visible. At the direction of the Agencies, additional 

gamma scanning surveys were completed on the surface flow channels to ¼ mile from the site boundary.  

The LCR canyon was also evaluated for signs of material with elevated gamma radiation levels that may 

have migrated from A&B No. 3. The cliff-forming Moenkopi Formation is in direct contact with mineralized 

pockets of the overlying Shinarump Member and disturbed areas above it. The talus bench at the base of 

the cliff catches any appreciable eroded material from the overlying Shinarump Member mineralized 

outcrop and the A&B No. 3 waste pile. Neither the Moenkopi Formation nor the talus bench below the 

cliffs showed elevated gamma readings, as shown in Exhibit 7-3, below. As such, there is no evidence 

showing migration of material with an elevated gamma radiation level from A&B No. 3 to the LCR canyon, 

and erosion of NORM from the cliff is also negligible.  
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Exhibit 7-3. Walkover Gamma Measurements Show Low Gamma Readings on the Talus Bench and the LCR 

Riparian Terrace near A&B No. 3 

The LCR rarely flows through Cameron and water levels are estimated to have remained below the 

riparian terrace and floodplain for the past 40 to 50 years; therefore, the LCR is not considered a potential 

transport pathway for A&B No. 3-related materials offsite. No elevated gamma readings, visual indicators, 

or samples with elevated radium-226 have been recorded in or on the cliff talus or riparian terrace 

bounding the LCR. Soil sample data are discussed in Section 7.2. 

Some elevated walkover gamma readings have been noted in channels extending from the southern 

mesa of A&B No. 3. However, these data are comparable with the surrounding native, undisturbed soil.  

Multiple lines of evidence, visual confirmation, gamma scanning, and soil sampling show there is no 

offsite transportation of mining-related material into the LCR.  

7.2 Soil Sample Results 

Soil samples were collected in areas of mining-related disturbances, undisturbed areas, and channels 

where there is a perceived potential for fluvial transport of material associated with mining-related 
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disturbances. Soil samples were collected and analyzed per the RSE Work Plan (Arcadis 2019a). 

Laboratory analytical results and data validation reports are presented in Appendix H. 

7.2.1 Comparison of Soil Analytical Results to Background for Samples 

Collected in Disturbed Areas 

The A&B No. 3 soil analytical results are presented on Figures 30 and 31, and in Tables 4a, 4b, 4c, and 

4d. Table 4b shows the data from disturbed areas, and in the case of samples 12 inches deep or less, the 

data are screened against BTVs derived from the nonmineralized Shinarump Member BSA (A&B No. 3 

BSA 3), as described in Section 4. One exception is sample AB03-WA21-01, which is classified as both a 

channel sample and a disturbance sample and has been screened against BTVs derived from the 

nonmineralized Shinarump Member channel alluvium BSA (A&B No. 2 BSA 2) in Table 4c. Radium-226, 

collimated, and uncollimated gamma results are shown on Figure 30, and metals results are shown on 

Figure 31.  

An IL was developed for radium-226 with the intent to use exceedances of the IL to serve as a line of 

evidence for disturbance mapping. However, as discussed in Section 4.3, the IL is not representative of 

background mineralization at the Sites because it was developed from data collected in nonmineralized 

areas; therefore, the IL provides a conservative screening tool for lateral delineation. As shown on Figure 

32, gamma results (and estimated radium-226 activities) are generally elevated in areas with mapped 

mining-related disturbances (consistent with visual mapping techniques). However, gamma results (and 

estimated radium-226 activities) are greater than the IL across large areas that do not contain mining-

related disturbances. Based on the lack of mining-related influences, gamma radiation levels in these 

areas are interpreted to be attributable to NORM. This observation supports the interpretation that as it 

was developed, the IL is not representative of background gamma levels (and radium-226 activities) at 

A&B No. 3.   

In general, radium-226 and metals constituents do not show consistent elemental associations, as can be 

seen when examining exceedances of the BTVs for individual constituents. Samples that were collected 

at depths greater than 12 inches were not screened against the BTVs because the BTVs were calculated 

from surficial soil sample data (12 inches or shallower). Exceedances of the BTVs are discussed herein, 

although specific sample locations are only listed where their identification will aid interpretation. The 

preliminary comparison of the RSE sample data discussed here to BTVs (determined by nonmineralized 

BSA values) as a conservative screening tool should not be interpreted to indicate that potential exposure 

risks are associated with constituents where BTVs are exceeded. 

In general, three of the 22 soil samples up to a depth of 12 inches associated with disturbances showed 

no exceedances of the radium-226 or metal COPC BTVs, including samples in the reclamation cover pit 

area (AB03-MB05-01), and stockpile area (AB03-MS02-01 and AB03-MS02-02). Four samples were 

collected from depths of greater than 12 inches and therefore were not evaluated against the radium-226 

and metal COPCs BTVs. Seven samples showed exceedances only of uranium, including samples 

collected from the reclamation cover pit area (AB03-MB01-01, AB03-MB02-01, and AB03-MB05-02), 

offsite haul road (AB03-MH05-01 and AB03-MH06-01), stockpile area (AB03-MS01-01), and the borrow 

area (AB03-WA21-01). Only one sample exceeded the BTVs for arsenic, AB03-MH07-01, which is 

located along the offsite haul road. The remaining 10 samples exceed two or more BTVs, identified 

below: 
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 Uranium and radium-226. AB03-MS01-01.  

 Uranium, radium-226, and arsenic. AB03-MD03-01, AB03-MH01-01, AB03-MH03-01, AB03-MS03-

01, and AB03-MS03-02. 

 Uranium, radium-226, and selenium. AB03-MH04-01. 

 Uranium, radium-226, arsenic, and selenium. AB03-MD01-01, AB03-02-01, and AB03-MW-02-01. 

The exceedances associated with the MD samples likely correspond to exposed mineralized material 

located on the southern mesa at A&B No. 3 in or near bulldozer cuts and/or associated overburden piles. 

Unlike the northern and central mesas at A&B No. 3, the southern mesa was not reclaimed. As a result, 

much of the material on the southern mesa is exposed and mineralized. These samples (AB03-MD01-01, 

AB03-MD02-01, and AB03-MD03-01) generally exhibit greater metal COPC and radium-226 

concentrations, and different elemental associations than seen in samples from the other areas at A&B 

No. 3. 

7.2.2 Comparison of Soil Analytical Results to Background for Samples 

Collected in Channels 

The channels onsite and leading offsite contain alluvial materials that are geologically distinct from, but 

influenced by, the local bedrock. For this reason, samples collected in the channels (WA samples) were 

compared to BTVs derived from walkover gamma data and soil samples collected from alluvial materials 

in a nonmineralized Shinarump Member bounded channel (A&B No. 2 BSA 2, which is also applicable to 

A&B No. 3). An additional BSA was sampled to provide reference for LCR terrace samples collected from 

the alluvial materials at the base of the northern cliff at A&B No. 3. The LCR riparian terrace below A&B 

No. 3 was suggested to be the erosional receptor of materials that could be moving downslope from A&B 

No. 3, although the data do not support that this is occurring. The A&B No. 3 BSA 2 is located along the 

LCR, upgradient from where the LCR passes below A&B No. 3.  

To further evaluate the potential for transport of mining-related materials in the channels, results from 

sample locations along the two largest channels that leave A&B No. 3 are compiled below. The complete 

dataset from the channel samples at A&B No. 3 is presented in Table 4c and discussed in Sections 

8.2.2.1 to 8.2.2.6. As was conducted for A&B No. 2, at A&B No. 3 data collected along two channels were 

evaluated to assess the potential for transport of mining-related material from A&B No. 3. The first 

channel leads from the south side of the central part of A&B No. 3, through the divide between the central 

and southern mesas to the northeast before continuing over the cliff in the north. The second channel 

originates in the center of the northern mesa and loops east, then northeast before continuing over the 

cliff in the north. Radium-226 and the metal COPC results were examined in consecutive samples down 

these two channels. Sample locations associated with these channels are shown in Exhibits 7-4 and 7-5, 

below, and the data are shown in Tables 8-1a and 8-1b, below.  

As observed with the results of the undisturbed soil samples from A&B No. 3 discussed in Section 7.2.1, 

the data from the channels do not show consistent elemental associations. Exceedances of the BTVs are 

discussed below for radium-226 and the metal COPCs in alphabetic order, and their sporadic nature 

indicates that the exceedances are attributable to geologic heterogeneity. Data from the soil samples 

along the channels are discussed for A&B No. 3 as a whole and with respect to other samples in their 

respective channels. Preliminary comparison of the RSE sample data discussed here to either of these 



REMOVAL SITE EVALUATION REPORT 

arcadis.com 
2022-09-29_EnPro_RSE-Report_AB_2-3 58 

screening levels should not be interpreted to indicate that potential exposure risks are associated with 

constituents where screening levels are exceeded.  

 

Exhibit 7-4. A&B No. 3 Surface Flow Channel from AB03-WA01 to AB03-WT01 
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Table 7-1a. Surface Soil Analytical Results in Channels with Distance from the South Part of the Northern 

Mesa to the LCR Riparian Terrace Compared to the BTV 

Sample 

Area 
Location 

Distance1 Radium-226 As Mo Se U V 

(feet) (pCi/g) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

A&B No. 

2 BSA 2 

Nonmineralized 

Shinarump 

Member 

channel 

alluvium 

NA BTV:  

4.2 

BTV: 

5.2 

BTV: 

Detect 

above 

2.1 

BTV: 

11 

BTV:  

2.1 

BTV: 

52 

A&B No. 

3 BSA 2 

LCR terrace NA BTV: 

1.4 

BTV: 

3.3 

BTV: 

Detect 

above 

0.43 

BTV: 

1.8 

BTV: 

1.4 

BTV: 

18 

Offsite 

channel 

AB03-WA01-01 0 0.886 2.9 J <2.3 2.1 J 0.87 66 

Onsite 

channel 

AB03-WA02-01 276 1.07 3.0 J <2.3 2.3 0.82 47 

Onsite 

channel 

AB03-WA03-01 359 0.739 4.9 J <2.6 2.0 J 0.93 61 

Offsite 

channel 

AB03-WA04-01 855 1.08 3.6 J <2.5 2.3 J 1.0 57 

Offsite 

channel 

AB03-WA05-01 1038 1.53 4.1 J <2.5 3.4 1.5 67 

Offsite 

channel 

AB03-WA06-01 1358 1.39 5.2 <2.4 3.3 1.5 63 

LCR 

terrace 

AB03-WT01-01 1626 0.906 3.7 0.64 1.1 0.79 17 

Notes: 

1. Boldface values are greater than the A&B No. 2 BSA 2 BTV. 

2. Shaded values are greater than the A&B No. 3 BSA 2 BTV, which is only applicable to the LCR terrace. 

¹ Approximate distance downgradient of point AB03-WA01 
< = Constituent was not detected greater than the method detection limit (shown). 

J = The result is an estimated quantity. The associated numerical value is the approximate concentration of the analyte in the 
sample.  

NA = not applicable 

mg/kg = milligram per kilogram 

pCi/g = picocurie per gram 
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Exhibit 7-5. A&B No. 3 Surface Flow Channel from AB03-WA21 to AB03-WT02 
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Table 7-1b. Surface Soil Analytical Results in Channels with Distance from the Center of the Northern Mesa 

to the LCR Riparian Terrace Compared to the BTV 

Sample 

Area 
Location 

Distance1 Radium-226 As Mo Se U V 

(feet) (pCi/g) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

A&B No. 

2 BSA 2 

Nonmineralized 

Shinarump 

Member 

channel 

alluvium 

NA BTV: 

4.2 

BTV: 

5.2 

BTV: 

Detect 

above 

2.1 

BTV: 

11 

BTV: 

2.1 

BTV: 

52 

A&B 

No. 3 

BSA 2 

LCR terrace NA BTV: 

1.4 

BTV: 

3.3 

BTV: 

Detect 

above 

0.43 

BTV: 

1.8 

BTV: 

1.4 

BTV: 

18 

Onsite 

channel 

AB03-WA21-01 0 1.21 2.8 J <2.7 <2.7 2.4 48 

Onsite 

channel 

AB03-WA22-01 297 0.997 4.0 J <2.2 3.1 2.3 45 

Onsite 

channel 

AB03-WA23-01 579 1.59 14 1.0 J 2.6 4.6 47 

Offsite 

channel 

AB03-WA25-01 911 1.65 4.2 J <2.4 2.2 J 2.3 48 

LCR 

terrace 

AB03-WT02-01 1196 1.11 2.9 0.26 J 1.2 1.2 25 

Notes: 

1. Boldface values are greater than the A&B No. 2 BSA 2 BTV. 

2. Shaded values are greater than the A&B No. 3 BSA 2 BTV, which is only applicable to the LCR terrace. 

¹ Approximate distance downgradient of point AB03-WA21. 

< = Constituent was not detected greater than the method detection limit (shown). 

J = The result is an estimated quantity. The associated numerical value is the approximate concentration of the analyte in the 
sample.  

NA = not applicable 

mg/kg = milligram per kilogram 

pCi/g = picocurie per gram 
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7.2.2.1 Radium-226 

Of the 24 soil samples collected in the channels at A&B No. 3 (WA samples), there were no exceedances 

of the A&B No. 2 BSA 2 BTV for radium-226 (4.2 pCi/g). There were no exceedances of the A&B No. 3 

BSA 2 (LCR terrace) BTV of 1.4 pCi/g in any of the LCR terrace samples. Radium-226 does not appear 

to exhibit patterns with distance along the channels except that the maximum in both channels occurs as 

the channels pass through a similar stratigraphic level shared by AB03-WA05 and AB03-WA25 before 

descending to the LCR terrace below. No LCR terrace samples had a radium-226 activity concentration 

greater than 1.25 pCi/g, indicating that the surface soil on the LCR terrace does not harbor sediments 

with elevated gamma (such as material sourced from A&B No.3, on the cliff hundreds of feet above). 

7.2.2.2 Arsenic  

Of the 24 soil samples collected in the channels at A&B No. 3 (WA samples), 22 soil samples did not 

exceed the A&B No. 2 BSA 2 BTV for arsenic (5.2 mg/kg). At A&B No. 3, two of the 24 samples 

exceeded the A&B No. 2 BSA 2 arsenic BTV (AB03-WA16-01 and AB03-WA23-01). Sample AB03-

WA23-01, which exceeded the A&B No. 2 BSA 2 BTV with a concentration of 14 mg/kg, is located onsite 

in the northern mesa area near the eastern site boundary of A&B No. 3. It is located in a channel that is 

somewhat downslope from mining-related disturbances (overburden from bulldozer cuts), though it 

contains a low radium-226 activity concentration of 1.59 pCi/g and low molybdenum, selenium, and 

vanadium concentrations. As discussed in Section 7.2.2.5, this location exhibited results that exceeded 

the A&B No. 2 BSA 2 BTV for uranium. However, the low COPC concentrations and its location 

downgradient of AB03-WA22, which did not exhibit an exceedance in arsenic, indicate that the proximity 

to the disturbance is likely not the reason for the arsenic exceedance. Location AB03-WA16 is in an 

onsite channel at the base of the eastern side of the southern mesa, downslope of the mineralized lip of 

the mesa. This sample exhibited exceedances of the A&B No. 2 BSA 2 BTVs for arsenic, uranium, and 

vanadium, although the duplicate sample collected at this location exhibited lower COPC concentrations, 

demonstrating the geologic heterogeneity in the alluvial material even after homogenization. AB03-WA17, 

which is located downgradient of AB03-WA16, did not exceed the channel BTV for arsenic.  

Only one sample (AB03-WT01-01) from the LCR terrace exceeded the A&B No. 3 BSA 2 BTV for arsenic 

of 3.3 mg/kg, with a concentration of 3.7 mg/kg. 

7.2.2.3 Molybdenum  

Of the 24 soil samples collected in the channels at A&B No. 3 (WA samples), there were only two 

detections of molybdenum in soil samples from A&B No. 3 and none in A&B No. 2 BSA 2. There were no 

detections greater than 2.1 mg/kg, the minimum method detection limit for the A&B No. 2 BSA 2 samples. 

7.2.2.4 Selenium  

Of the 24 soil samples collected in the channels at A&B No. 3 (WA samples), there were no exceedances 

of the A&B No. 2 BSA 2 BTV for selenium (11 mg/kg). There were no exceedances of the A&B No. 3 BSA 

2 BTV for selenium of 1.8 mg/kg in the LCR terrace samples. 



REMOVAL SITE EVALUATION REPORT 

arcadis.com 
2022-09-29_EnPro_RSE-Report_AB_2-3 63 

7.2.2.5 Uranium  

Of the 24 soil samples collected in the channels at A&B No. 3 (WA samples), 16 soil samples did not 

exceed the A&B No. 2 BSA 2 BTV for uranium (2.1 mg/kg). Of the eight samples with BTV exceedances, 

three are located on the slopes of or downgradient from the southern mesa (AB03-WA07-01, AB03-

WA16-01, and AB03-WA17-01). AB03-WA07 (2.4 mg/kg) is onsite on the western side of and just below 

the mineralized lip of the southern mesa; it is not located below any mining-related disturbance. This 

sample did not exhibit exceedances for any other COPC. Given its location, the slightly elevated uranium 

here is likely sourced from natural erosion of the mineralized lip of the mesa. AB03-WA16 (onsite) and 

AB03-WA17 (offsite) are located on the eastern side of the southern mesa. AB03-WA16 is upgradient of 

AB03-WA17. AB03-WA16 exhibited exceedances of the A&B No. 2 BSA 2 BTV for uranium with a 

concentration of 13 mg/kg; however, its field duplicate sample exhibited a uranium concentration of 3.0 

mg/kg, reflecting significant geologic heterogeneity. As described previously, AB03-WA16 exhibited 

exceedances for arsenic and vanadium in addition to uranium. When multiple COPCs exceed BTVs in the 

same sample, it could indicate the presence of material that is associated with mining-related 

disturbances, though the variability in the field duplicate COPC concentrations make definitive 

conclusions difficult. The uranium concentration at downgradient sample location AB03-17 is substantially 

lower (3.2 mg/kg) and only exceeds the A&B No. 2 BSA 2 BTV. 

Five additional samples exceeded the A&B No. 2 BSA 2 BTV for uranium (onsite: AB03-WA21-01, AB03-

WA22-01, and AB03-WA23-01; offsite: AB03-WA24-01 and AB03-WA25-01). Each of these locations, 

except AB03-WA24, lie in one channel leading from the southern end of the interpreted mine pit on the 

northern mesa, wrapping around to the southeast before turning northward and running to the edge of the 

northern cliff. This channel runs through the mineralized area and multiple mining-related disturbances 

(e.g., southern tip of the interpreted mine pit, a haul road, overburden from bulldozer cuts); however, none 

of these five samples exhibited exceedances of any other COPCs except AB03-WA23-01 for arsenic (this 

sample is also the greatest uranium result along this channel). The elevated uranium at these locations 

relative to BTVs is attributed to natural uranium mineralization at the mine. Uranium concentrations 

decrease by half downgradient at AB03-WA25, which sits at the edge of the northern cliff. None of the 

LCR terrace samples showed an exceedance of the A&B No. 3 BSA 2 BTV for uranium of 1.4 mg/kg, 

indicating that material elevated in uranium is not being deposited from A&B No. 3, located hundreds of 

feet above the LCR terrace.    

7.2.2.6 Vanadium  

Of the 24 soil samples collected in the channels at A&B No. 3 (WA samples), 16 soil samples did not 

exceed the A&B No. 2 BSA 2 BTV for vanadium (52 mg/kg). Of the eight samples that did exceed the 

A&B No. 2 BSA 2 BTV, three are located near the southern mesa (AB03-WA08-01, AB03-WA16-01, and 

AB03-WA17-01). AB03-WA08 is located on the western site boundary around the southern mesa; this 

sample slightly exceeded the A&B No. 2 BSA 2 BTV with a concentration of 55 mg/kg and did not exhibit 

exceedances of any other COPC BTVs. Locations AB03-WA16 and AB03-WA17 are on the eastern side 

of the southern mesa as discussed previously and exhibited slight exceedances of the A&B No. 2 BSA 2 

BTV for vanadium at 56 and 55 mg/kg, respectively. Notably, the field duplicate for sample AB03-WA16-

01 did not exceed the A&B No. 2 BSA 2 BTV for vanadium. The remaining locations with vanadium BTV 

exceedances occur in one channel, leading from AB03-WA01-01 just outside of the site boundary to the 

south of the northern mesa, between the northern and southern mesas (AB03-WA03-01), and leading to 
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the edge of the northern cliff (AB03-WA04-01, AB03-WA05-01, and AB03-WA06-01). AB03-WA02, which 

lies between AB03-WA01 and AB03-WA03, did not exhibit an exceedance for vanadium of the A&B No. 2 

BSA 2 BTV. Once again, the exceedances of this COPC did not exhibit discernible patterns with 

exceedances of other COPCs, demonstrating the degree of heterogeneity represented at the Sites. 

Three of the seven LCR terrace samples exceeded the A&B No. 3 BSA 2 BTV for vanadium of 18 mg/kg. 

AB03-WT02-01, AB03-WT03-01, and AB03-WT05-01 exhibited concentrations of 25, 21, and 20 mg/kg 

vanadium. None of these samples exhibited exceedances of any other COPC. 

7.3 Vertical Delineation Results 

The mineralized layer is exposed on the side of the northern mesa, aiding in thickness estimations in 

areas where a mineralized area is not exposed. Vertical delineation of the mineralized layer was achieved 

based on observations of the geology and thickness of the mineralized layer (3 to 8 feet thick) on this 

mesa. In May 2019, subsurface sampling was conducted to delineate fill intervals in the mine pit area 

(verified by former NAML employee) in five locations at A&B No. 3 (Figure 6b). Borings were advanced 

using a hammer drill and hand digging with a pickaxe/shovel and soil was recovered for analysis. Due to 

inaccessibility, health and safety protocols determined that the use of a drill rig was not appropriate. 

Analysis of hammer drill cuttings included the identification of the interface between cover materials and 

waste rock from mining-related activities (if identifiable), interface of waste rock area and natural in-place 

materials below the mine pit (if identifiable), soil classification, and soil sample collection for analysis. As 

discussed in Section 7.1.3.3, the cover material used for reclamation of the mine pit was derived onsite 

from surrounding overburden. No significant interface between the cover, mining waste rock, and natural 

in-place material (bottom of pit) was identifiable and the mine pit could not be delineated using the only 

practicable subsurface sampling method for this area. In addition, the field sampling team met refusal 

during sampling between 1.5 and 2 feet bgs (top 24 inches). Materials observed within the top 24 inches 

were a mixture of overburden and cover material. 

Field efforts were also unable to confirm the depth of the overburden pile to the eastern side of the 

northern mesa (visible from the Cameron Trading Post) due to boulder-sized rocks and unstable slopes. 

Gamma radiation levels suggest that the materials of this slope are overburden and not mineralized 

waste rock. Similarly, field efforts were unable to delineate the overburden pile on the south end of the 

northern mesa due to boulder-sized rocks and unstable slopes. The total ore removed from A&B No. 3 

(586 tons; Chenoweth 1993) and communication with a former NAML employee suggest a shallow pit 

measuring 5 to 10 feet deep. As the pit tapers from the maximum depth of 10 feet in the center to the 

ground surface at the edges, 5 feet is representative of the average depth. Because total pit depths and 

volume estimates could not be field verified, historical NAML documents along with geological and 

topographical interpretations were used for volume estimates. The preliminary CSM and generalized 

geologic cross-section for A&B No. 3 is shown on Figure 33. 

7.4 Volume Estimates 

Conservative estimates of the volume of material in areas mapped as disturbed by mining-related 

activities were calculated. These areas are shown on Figures 26, 27, and 28 and estimated acreages of 

the disturbances are shown on Figure 34.  
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The types of mining-related disturbances at A&B No. 3 that result in a volume of material related to 

mining-related disturbances are discussed below, including their mapped acreages, estimated average 

depths, and assumptions that went into their volume estimate calculations. The total conservative 

estimate of volume of material associated with mining-related disturbances at A&B No. 3 is approximately 

10,280 cy. The volumes identified here are rounded to the nearest 10 cy; any discrepancies between 

individual values and their summed totals are due to rounding. Volume estimates will be refined in 

support of the EE/CA. 

7.4.1 Exploration-Related Features 

Two exploration-related features were identified that contribute to the volume of mining-related 

disturbance material: windrows from bulldozer cuts and overburden from bulldozer cuts. Combined, these 

features consist of an estimated 2,510 cy of material associated with exploration-related activities, as 

summarized below: 

 The volume estimate for the windrows from bulldozer cuts was calculated as described in Section 

5.4.1 and is approximately 290 cy of material. 

 The estimated volume of overburden from bulldozer cuts was calculated by multiplying the acreage of 

mapped overburden material associated with bulldozer cuts by an average field-estimated depth of 1 

foot. As discussed in Section 7.3, one part of an overburden pile at the south end of the northern 

mesa was inaccessible for mapping and is not included in this estimate. The estimated volume of 

overburden from exploratory bulldozer cuts at A&B No. 3 is 2,220 cy.  

7.4.2 Production-Related features 

Three production-related features were identified that contribute to the volume of mining-related 

disturbance material: a pit, stockpile remains, and a waste pile. Combined, these features consist of 

approximately 7,070 cy of material associated with production-related activities, as summarized below: 

 The estimated volume of the pit was calculated by multiplying the mapped acreage by the depth of 

the pit. The maximum depth was estimated to be 5 to 10 feet based on a conversation with a former 

NAML employee and on the elevation difference between the top of the interpreted pit area and the 

elevation of the primary mineralized stratum that would have been the target of the mining activity. To 

account for the decreased thickness toward the edges of the interpreted pit, an average value of 5 

feet was used to estimate the volume. The volume of material in the pit is approximately 3,950 cy. 

 The estimated volume of stockpile remains was calculated by multiplying the acreage of the mapped 

stockpile area by a depth of 1 inch. This is an overestimation of the volume because the material is 

visible as small, dispersed pebbles at the ground surface. Using these parameters, the estimated 

volume of the material at the stockpile area at A&B No. 3 is 10 cy. 

 The estimated volume of the waste pile was calculated by multiplying the acreage of the mapped 

waste pile by a conservative field-estimated average depth of 7 feet. Due to unstable ground, the field 

team was unable to map a portion of the waste pile. The volume of material in the mapped waste pile 

is estimated to be 3,110 cy.  
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7.4.3 Reclamation-Related Features 

Two reclamation-related features were identified that contribute to the volume of mining-related 

disturbance materials: NAML cover and a rock barricade. Combined, these features consist of an 

estimated 710 cy of material associated with reclamation-related activities, as summarized below: 

 The volume of the NAML cover was estimated using methods described in Section 5.4.3. The volume 

of NAML cover material is approximately 700 cy.  

 The rock barricade consists of an estimated 20 roughly 3-foot-diameter boulders. The estimated 

volume of material in the barricade is 10 cy. 
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8 PRELIMINARY CONCEPTUAL SITE MODEL FOR A&B 

NO. 3 

This section presents a preliminary CSM for A&B No. 3, summarizing information presented in previous 

sections of this RSE Report; this preliminary CSM may be updated or refined in the future as needed. 

Multiple lines of evidence are considered to identify areas that are affected by mining-related activities. 

These areas and volumes are a conservative starting point and will be further refined during the 

development of EE/CA. 

8.1 Site Conditions 

The preliminary CSM for A&B No. 3 is shown on Figure 33. A limited stratigraphic sequence is exposed at 

and near A&B No. 3 (Figures 22 and 33), compared to most other CMD mine sites. The exposed 

Shinarump Member at A&B No. 3 primarily consists of one sandstone layer occurring in the uppermost 

portion of the Shinarump Member sequence, which occurs as mineralized outcrops, nonmineralized 

outcrops, and in some places as loose subcrop overlying the coherent bedrock below. Radiologic 

variability at A&B No. 3 is primarily due to heterogeneous geochemical alteration and uranium 

mineralization (Figure 22) within the site sandstones and subcrop, where a portion of a mineralized 

paleochannel is present. Multiple areas exist within and surrounding the A&B No. 3 site boundary where 

undisturbed and minimally disturbed NORM is present (e.g., an outcrop within a channel outside the site 

boundary to the northwest, and in drainages east of the northern mesa within the site boundary [Figure 

24; Exhibit 7-1a]). A&B No. 3 is drained by weakly incised channels running generally eastward down a 

geomorphic dip-slope into the LCR (Figures 23 and 25). Vegetation is sparse at A&B No. 3, and the soil 

stability of native geologic materials and disturbed materials are related to the physical properties of the 

rock.  

In the CMD, rain events typically occur as localized thunderstorms of short duration. Evaporation rates in 

this area are far greater than precipitation rates. These characteristics of the arid environment at A&B No. 

3 result in insignificant amounts of groundwater recharge. Some surface water transport of sediment 

occurs at A&B No. 3 during these rain events. As discussed in the following sections, the potential for 

short-distance transport of elevated radiological materials from areas identified to be disturbed by mining-

related activities is apparent. However, walkover gamma scan results do not show elevated material on 

the slopes leading down from A&B No. 3 to the talus bench at the base of the cliff, the riparian terrace 

bounding the LCR, or the LCR channel.  

8.2 Mining History 

Production at A&B No. 3 began in 1954 and continued through 1955, producing 586 tons of ore 

(Chenoweth 1993). A variety of historical exploration (Figure 26) and production features (Figure 27) are 

visible today at A&B No. 3, including bulldozer cuts, overburden piles, potholes suggesting pick and 

shovel work, and former haul roads. Several haul roads are still visible in varying degrees of reclamation. 

NAML documentation of site conditions prior to reclamation activities reveals the presence of a shallow 

mine pit that was covered by the NAML during reclamation (Appendix D). 
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In the CMD, exploration practices commissioned by the United States government included a 

combination of radiological scans (ground and aerial surveys), exploratory bulldozing, and exploratory 

drilling. The practice of exploratory drilling was confirmed at A&B No. 3 via field investigations and 

identification of six boreholes. The locations of these boreholes follow an approach designed to delineate 

mineralized exposures where exploration by bulldozer is not feasible. Exploration by bulldozing is 

effective in areas where the mineralization is essentially surficial and can be readily uncovered by 

pushing aside unconsolidated materials, as seen on the central and southern mesas at A&B No. 3. The 

exploration by bulldozing conducted at A&B No. 3 (further discussed in Section 7) indicates that the ore 

that was mined was at or near the surface and required the removal of little overburden.  

Exploration occurred on the southern and central mesas, and production occurred in an area on the 

northern mesa. After production and NAML reclamation work, materials disturbed while performing 

mining-related activities may have become more readily erodible.  

Reclamation of the AUMs began in the early 1990s in consultation with the Agencies and was primarily 

completed by NAML contractors. The NAML reclamation plan involved application of cover material at a 

minimum thickness of 18 inches such that the final surface radium-226 activity concentration was less 

than 25 pCi/g. During NAML reclamation activities at A&B No. 3, onsite material containing comparatively 

low radium-226 concentrations was used as base and cover material to envelop mine waste and 

potentially other remaining onsite materials with relatively high radium-226 concentrations on the northern 

mesa and partially on the central mesa. Mine waste (materials exposed during removal of uranium ore) 

and potentially other remaining onsite materials with elevated gamma radiation levels were placed within 

the mine pit on the northern mesa. It is hypothesized that materials with elevated gamma radiation levels 

were placed in the bottom of the pit, topped with mine waste, then covered with a purple bentonitic 

mudstone and siltstone material. During the RSE, vertical delineation of the mine pit was attempted. The 

mine pit depth was not confirmed due to refusal at approximately 2 feet bgs at the five subsurface sample 

locations. No reclamation was documented, and no reclamation features have been observed on the 

southern mesa. Appendix D contains pertinent NAML reclamation survey information for A&B No. 3. 

8.3 Gamma Scanning 

Data derived from the supplemental surface gamma survey conducted during the RSE were combined 

with previous surface gamma scanning data to provide a comprehensive picture of the surface 

radiological measurements at A&B No. 3. These data, interpreted within the context of detailed mapping 

of mining-related features and site geology/geomorphology, support a multiple lines of evidence 

assessment of the extent to which elevated levels of radioactivity are attributed to either NORM or are 

associated with disturbed areas.  

As shown on Figure 24, the greatest gamma levels were observed in areas of both mining-related 

disturbance and undisturbed areas, onsite and offsite. Mining-related disturbances were almost entirely 

covered on the northern mesa and partially covered on the central mesa during reclamation efforts. 

However, the southern mesa lacks any reclamation, likely because no mining (ore production) was 

conducted there (Figure 27). Some areas display elevated radiological measurements comparable to 

mining-related disturbance areas where there were no mapped mining-related disturbances within the 

A&B No. 3 site boundary, northwest of the site boundary, and east of the site boundary in a channel due 

to the presence of naturally mineralized outcrops and subcrops. The stratigraphic sequence present at 

and near A&B No. 3 allows the full variation in uranium mineralization surrounding the former ore body to 
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be exposed naturally at or near the surface, regardless of mining activities. Elevated radioactivity in these 

offsite or undisturbed areas were interpreted to be distal mineralization (NORM).  

Figure 24 shows the gamma scan data, and Figure 25 shows the mapped fluvial channels and the local 

watershed. Gamma scanning results of channels leading from A&B No. 3 within ¼ mile of the site 

boundary show three notable undisturbed areas with elevated radiological levels: one northwest of A&B 

No. 3 (NAA 1), one in the channel east of the northern mesa (Exhibit 7-1a), and one in the Shinarump 

Member outcrops north of the northern mesa (Exhibit 7-1a). Multiple lines of evidence indicate that these 

elevated radiological levels are likely attributable to NORM. NAA 1 is not topographically downgradient of 

A&B No. 3 and it consists of in-place, undisturbed, mineralized material that was exposed by natural 

drainage and erosional processes. Elevated gamma levels were not detected beyond the localized 

NORM outcrop, as reflected in data collected at NAA 2, indicating that erosion is not leading to the spread 

of measurably elevated gamma materials from this outcrop. The second area (the channel east of the 

northern mesa) contains a lens of in-place, undisturbed bentonitic clay within the Shinarump Member, 

with zoned coloration and elevated gamma material. While this channel is downgradient of A&B No. 3 

mining-related disturbances, this portion of the channel is not a depositional zone and the elevated 

gamma was observed to be attributed to in-place undisturbed bentonitic clay. The third area (in the step-

outs north of A&B No. 3), contains intact mineralized Shinarump Member outcrops. At each of these 

areas, there was no visual evidence of mining-related disturbances and there is no available historical 

documentation indicating the occurrence of mining-related activities. Taken together, multiple lines of 

evidence suggest that the elevated radiological levels associated NAA 1, the channel east of the northern 

mesa, and the outcrop north of the northern mesa (Exhibit 7-1a) are likely NORM.    

Channels at and surrounding A&B No. 3 were present before mining-related activities began, as indicated 

by the surficial channel paths through sandstone and mudstone shown on historical aerial photographs 

(Figure 4), which drains most of the geochemically altered portions of A&B No. 3.  

To assess gamma levels at the cliffs of the northeast site boundary and in natural channels leading to the 

LCR, the field team conducted gamma scanning surveys along the onsite cliffs, channel thalwegs and 

banks, riparian terrace on the southern bank of the LCR, and the active LCR channel (Section 7.1.2).  

8.4 Soil Sampling 

During the RSE, soil samples were collected within and outside of the site boundary to characterize 

concentrations of radium-226 and metal COPCs. The maximum concentrations of radium-226 and metal 

COPCs were measured in samples collected in the exploration area on the southern mesa where 

reclamation was not conducted. Lower concentrations were measured in other mining-disturbed areas 

and in channels, and a comparison of onsite sample results with those from downgradient channel 

locations indicates little evidence for transport of material with elevated radium and COPC concentrations 

away from disturbance areas. These data, when interpreted within the context of detailed mapping of 

mining-related disturbance features and walkover gamma scan data, support a multiple lines of evidence 

assessment of the extent to which elevated levels of radioactivity are associated with either mining-

related disturbances or NORM. 
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8.5 Delineation of Mining-Related Disturbances 

Available lines of evidence indicate that lateral delineation of the mapped mining-related disturbances 

within and near the A&B No. 3 site boundary (including channels extending offsite) is complete. Based on 

multiple lines of evidence, areas outside of mapped mining-related disturbances with gamma levels 

greater than the IL are interpreted to be NORM (Figure 24).  

8.5.1 Naturally Occurring Radioactive Material Subcrops and Outcrops 

As discussed in Sections 8.1.2 and 10.3, three primary areas of NORM are present outside of the A&B 

No. 3 site boundary: one northwest of A&B No. 3 (NAA 1), one in the channel east of the northern mesa 

where elevated radioactivity is measured but where there is no evidence of mining-related disturbance 

(Figure 24; Exhibit 7-1a), and one in the Shinarump Member outcrops north of the northern mesa (Exhibit 

7-1a). Multiple lines of evidence detailed in Sections 8.1.2 and 10.3 indicate that the elevated radiological 

levels associated NAA 1, the channel east of the northern mesa, and the outcrop north of the northern 

mesa are likely NORM. Gamma levels within and adjacent to the site boundary may be greater than the 

IL without mining-related disturbance due to naturally occurring materials.     

8.5.2 Production-Related Disturbance and Reclamation Cover Areas 

Lateral delineation was completed on the areas where reclamation cover materials are currently present. 

The areas shown that contain radiologically elevated material as indicated by walkover gamma scan data 

were investigated and are classified as either a mining-related disturbance or as NORM if no historical 

records or current observations suggest that mining-related activities occurred at those locations. The 

northern mesa appears fully reclaimed, while the central mesa shows partial reclamation, and the 

southern mesa shows no reclamation. The presence or lack of mining-related materials within the 

channels (from bank and overbank materials) due to mining-related disturbance are discussed below.  

8.5.3 Offsite Channels  

The channels and major watershed boundaries associated with A&B No. 3 primarily lead to the LCR 

(Figure 25). Eroded reclamation cover material (sourced from A&B No. 3), originating in the cover area 

and extending east and northeast of the northern mesa from A&B No. 3, extends several feet down the 

sides of the mesa; however, it is not visible in the channels beyond the site boundary.  

Although elevated gamma radiation levels are present within the channels inside the A&B No. 3 site 

boundary, no transport of radiologically elevated materials is apparent in the channels downstream 

leading to the LCR (Exhibit 7-3). Furthermore, gamma levels at the cliffs of the northeast site boundary, 

channel thalwegs, banks, and riparian terrace on the southern bank of the LCR are consistent throughout. 

Gamma scanning was conducted as access permitted along and below the cliffs and was limited to 

nonvegetated areas. No visual indications or gamma radiation levels support the transport of 

radiologically elevated materials from these cliffs to the banks or thalwegs of the LCR. 

8.6 Offsite Migration   

At A&B No. 3, offsite migration of mining-related material could occur during infrequent high-intensity 

precipitation events via erosion, transport, and deposition along ephemeral channels originating onsite, 
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downgradient of mining-related disturbances. Multiple lines of evidence were considered to evaluate 

whether offsite migration of mining-related material has occurred. Ultimately, based on visual 

observations of erosion and deposition within potential drainage channels, soil sampling within potential 

drainage channels, gamma scanning within and adjacent to potential drainage channels (to at least ¼ 

mile beyond site boundaries), and gamma scanning along the three 50-foot site boundary step-outs, 

limited offsite migration may have occurred in channels east and south/southwest of A&B No. 3 within the 

150-foot step-outs. However, it is unclear whether elevated radiological material is mining related or 

NORM. Transport of material with elevated radiological levels onto the LCR terrace was not observed. 

Observations and conclusions related to offsite migration are summarized below: 

 Numerous surface water channels originate onsite, as shown on Figure 25. While eroded reclamation 

cover material (sourced from A&B No. 3) was observed several feet down the sides of the northern 

mesa, neither reclamation- nor production-related material was visible in the channels beyond the site 

boundary.   

 Section 7.1.2 describes five locations where elevated radiological levels are observed in channels 

downgradient of the A&B No. 3 disturbances and naturally mineralized areas. In most of these cases, 

elevated radiological levels are confined to the 150-foot step-outs (Exhibit 7-1a). Within or shortly 

beyond the step-outs, gamma readings return to ambient/background conditions. Given that these 

channels are downgradient of naturally mineralized areas or mining-related disturbances coinciding 

with naturally mineralized areas, it is not possible to distinguish migration of mining-related material 

and NORM material (the COPC source material is the same in each case).   

 To the northeast of A&B No. 3, neither the Moenkopi Formation nor the talus bench below the cliffs 

showed elevated gamma readings (Exhibit 7-3). As such, there is no indication that mining-related 

material with an elevated gamma radiation level has migrated from A&B No. 3 to the LCR canyon.  

 As presented in Section 7.2.2 (Tables 7-1a and 7-1b), soil analytical results from offsite channels 

generally did not show spatial trends indicative of offsite migration. Furthermore, samples collected 

from the LCR terrace (Table 4d) were generally less than the BTV derived for the LCR terrace (A&B 

No. 3 BSA 2). These results are consistent with minimal offsite transport of mining-related or naturally 

mineralized material within offsite channels and no evidence of offsite transport of mining-related 

material onto the LCR terrace.     
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9 SUMMARY AND CONCLUSIONS 

This RSE Report describes characterization activities conducted between November 2017 and November 

2019 in accordance with the RSE Work Plan (Arcadis 2019a). This RSE Report summarizes data and 

observations in the context of current site conditions, presents a preliminary CSM for the Sites, and 

discusses exceedances of BTVs and estimates of the volume of material subject to additional evaluation 

as a result of mining-related disturbance. This work was conducted to provide the information necessary 

to determine whether further actions should be considered at the Sites.  

Primary findings and conclusions of this RSE Report are summarized below: 

 A multiple lines of evidence approach was taken to identify mining-related disturbances, including 

physical disturbances associated with the exploration, production, and reclamation phases of mining. 

Based on surface gamma scanning, field observations, historical document review, and soil analytical 

sampling, mining-related disturbances were mapped on and near the Sites. Total areas of mapped 

mining-related disturbances on and near the Sites were 5 acres and 8 acres, for A&B No. 2 and A&B 

No. 3, respectively.  

 A background assessment was conducted to establish a radium-226 IL, used as one of multiple lines 

of evidence for delineating mining-related disturbance, and to establish concentrations of radium-226 

and metal COPCs that are representative of undisturbed background for consideration during the 

EE/CA. An IL of 21,376 cpm (equivalent to a radium activity of 2.3 pCi/g) was established from 

gamma walkover data at a nonmineralized BSA. Because the BSA was a nonmineralized area, it is 

not representative of background mineralization (i.e., radium-226 levels) at the Sites, which are 

situated in mineralized areas. Therefore, the IL provides only a conservative screening tool for lateral 

delineation and was not used as a primary line of evidence for delineating mining-related 

disturbances and impacts. 

 Material with elevated radiological levels and soil COPC concentrations exceeding BTVs were 

observed within and outside of observed physical mining-related disturbances. In some cases, where 

no mining-related disturbances were identified, elevated radiological levels and COPC concentrations 

were interpreted to be the result of NORM based on multiple lines of evidence. 

 Conservative estimates of the volume of material in areas mapped as potentially disturbed by mining-

related activities were calculated; volume estimates were calculated using best available estimates of 

the dimensions and physical properties of mining-related disturbances with a three-dimensional 

component. The total conservative estimate of volume of material associated with mining-related 

disturbances is 11,080 and 10,280 cy at A&B No. 2 and A&B No.3, respectively.  

 Field mapping and observations identified areas of erosion on mining-related features, indicating the 

potential for some offsite transport of mining-related material. Based on multiple lines of evidence, 

offsite migration of mining-related material with elevated gamma readings or COPC concentrations is:  

– Not evident at A&B No. 2.  

– At A&B No. 3, it is possible that some offsite migration of mining-related or naturally mineralized 

material has occurred in adjacent channels, generally within the 150-foot step-outs.  

– Not observed on the LCR terrace adjacent to A&B No. 3.    
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Based on the data and interpretation presented in this RSE Report, material exceeding the applicable 

BTVs is present at the Sites (related to mining disturbances and NORM). The local community will be 

consulted regarding current and reasonably anticipated future use of the land. 
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Table 1

Soil and Sediment Sample Inventory

Removal Site Evaluation Report

Abandoned Uranium Mines 

A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation

Coconino County, Arizona

Radium-226 

(USEPA 901.1)

Arsenic, 

Molybdenum, 

Selenium, Uranium, 

and Vanadium 

(SW 846-6020)

A&B No. 2 AB02-GS01-01 AB02-GS01-01 0 6 0-6 N/A N/A
Broken TRcs, angular, well cemented, poorly sorted, dry, 

grey-brown
X X 31607R 160-31847-2

A&B No. 2 AB02-GS01-02 AB02-GS01-02 6 12 6-12 N/A N/A
Broken TRcs, angular, well cemented, poorly sorted, dry, 

grey-brown
X X 31607R 160-31847-2

A&B No. 2 AB02-GS02-01 AB02-GS02-01 0 6 0-6 N/A N/A
Broken TRcs, angular, well cemented, poorly sorted, dry, 

grey-brown
X X 31607R 160-31847-2

A&B No. 2 AB02-GS02-02 AB02-GS02-02 6 12 6-12 N/A N/A
Sand, fine to medium, sub-rounded to rounded, well-sorted, dry, 

grey-brown
X X 31607R 160-31847-2

A&B No. 2 AB02-GS03-01 AB02-GS03-01 0 6 0-6 N/A N/A
Sand, fine to coarse, rounded to sub-rounded, well-sorted, dry, 

brown
X X 31607R 160-31847-2

A&B No. 2 AB02-GS04-01 AB02-GS04-01 0 3 0-3 N/A N/A
Sand, fine to medium, sub-rounded to rounded, well-sorted, dry, 

grey-brown
X X 31607R 160-31847-2

A&B No. 2 AB02-GS05-01 AB02-GS05-01 0 6 0-6 N/A N/A
Broken TRcs, sand to small pebbles size, angular, poorly sorted, 

dry, orange-brown
X X 31607R 160-31847-2

A&B No. 2 AB02-GS06-01 AB02-GS06-01 0 6 0-6 N/A N/A
Broken TRcs, sand to small to large pebbles size, sub-angular to 

sub-rounded, poorly sorted, dry, orange-brown
X X 31607R 160-31847-2

A&B No. 2 AB02-GS07-01 AB02-GS07-01 0 6 0-6 N/A N/A
Sand, fine to coarse, trace small pebbles, rounded to sub-

rounded, dry, brown 
X X 31607R 160-31847-2

A&B No. 2 AB02-GS08-01 AB02-GS08-01 0 6 0-6 DUP-03 MS/MSD 
Sand, fine to coarse and broken TRcs, well cemented, small 

pebbles, angular, poorly sorted, dry, brown 
X X 31607R 160-31847-2

A&B No. 2 AB02-GS09-01 AB02-GS09-01 0 6 0-6 N/A N/A
Broken TRcs, small pebbles size, well cemented, angular, poorly 

sorted, dry, grey-brown 
X X 31607R 160-31847-2

A&B No. 2 AB02-GS10-01 AB02-GS10-01 0 6 0-6 N/A N/A
Broken TRcs, medium sand to small pebble  size, angular, dry, 

purple-brown
X X 31607R 160-31847-2

A&B No. 2 AB02-GS11-01 AB02-GS11-01 0 6 0-6 N/A N/A
Sand, fine to coarse, trace small pebbles, rounded to sub-

rounded, poorly sorted, dry, brown 
X X 31607R 160-31847-2

A&B No. 2 AB02-MB01-03 AB02-MB01-03 (7.0-8.5) 84 102 84-102 N/A N/A
Broken TRcs, trace sand, angular, poorly sorted, purple and grey 

with green flecks
X X 33748R 160-34268-1

A&B No. 2 AB02-MB01-04 AB02-MB01-04 (2.0-4.0) 24 48 24-48 DUP-7 MS/MSD 
Reclamation cover, broken TRcs with trace sand, angular, poorly 

sorted, dry
X X 33748R 160-34268-1

A&B No. 2 AB02-MB01-05 AB02-MB01-05 (8.5-10.0) 102 120 102-120 N/A N/A
Broken TRcs, trace sand, angular, poorly sorted, purple and grey 

with green flecks
X X 33748R 160-34268-1

A&B No. 2 AB02-MB02-01 AB02-MB02-01 0 6 0-6 N/A N/A
Sand and broken TRcs, fine to coarse, some small pebbles, 

angular, poorly sorted, dry, purplish-grey and brown
X X 33748R 160-34268-1

A&B No. 2 AB02-MB02-02 AB02-MB02-02 6 12 6-12 N/A N/A
Sand and broken TRcs, fine to coarse, some small pebbles, 

angular, poorly sorted, dry, purplish-grey and brown
X X 33748R 160-34268-1

A&B No. 2 AB02-MB02-03 AB02-MB02-03 (5.5-7.0) 66 84 66-84 N/A N/A
Sand, fine to medium grained, little silt, little pebbles, angular, 

poorly sorted, damp, brown
X X 33748R 160-34268-1

A&B No. 2 AB02-MB02-04 AB02-MB02-04 (7.0-8.5) 84 102 84-102 N/A N/A Pebbles, small to medium, some sand, angular, damp, brown X X 33748R 160-34268-1

A&B No. 2 AB02-MB02-05 AB02-MB02-05 (8.5-10.0) 102 120 102-120 N/A N/A Pebbles, small to medium, some sand, angular, damp, brown X X 33748R 160-34268-1

A&B No. 2 AB02-MB02-07 AB02-MB02-07 (11.5-13.0) 138 156 138-156 N/A N/A TRcs, broken rock, in-place X X 33748R 160-34268-1

A&B No. 2 AB02-MB03-01 AB02-MB03-01 0 6 0-6 N/A N/A
Sand and broken TRcs, fine to coarse pebbles, angular, poorly 

sorted, dry, purplish-grey and brown
X X 33748R 160-34268-1

A&B No. 2 AB02-MB03-02 AB02-MB03-02 6 12 6-12 DUP-1 MS/MSD 
Reclamation cover, broken TRcs with trace sand, angular, poorly 

sorted, dry
X X 33748R 160-34268-1

A&B No. 2 AB02-MB03-03 AB02-MB03-03 (7.0-8.5) 84 102 84-102 N/A N/A TRcs, broken rock, in-place, rock-flour X X 33748R 160-34268-1

A&B No. 2 AB02-MB03-04 AB02-MB03-04 (2.5-4.0) 30 48 30-48 N/A N/A
Reclamation cover, broken TRcs with trace sand, angular, poorly 

sorted, dry
X X 33748R 160-34268-1

A&B No. 2 AB02-MB04-03 AB02-MB04-03 (5.5-7.0) 66 84 66-84 N/A N/A Broken rock, greenish-grey X X 33748R 160-34268-1

A&B No. 2 AB02-MB04-04 AB02-MB04-04 (7.0-8.5) 84 102 84-102 N/A N/A Broken rock, 1-inch, angular, dry, grey with green flecks X X 33748R 160-34268-1

A&B No. 2 AB02-MB04-05 AB02-MB04-05 (8.5-10.0) 102 120 102-120 N/A N/A Broken rock and sand, angular, poorly sorted, brown X X 33748R 160-34268-1

A&B No. 2 AB02-MB04-06 AB02-MB04-06 (10-11.5) 120 138 120-138 N/A N/A Broken TRcs, in-place rock X X 33748R 160-34268-1

A&B No. 2 AB02-MB05-03 AB02-MB05-03 (2.5-5.5) 30 66 30-66 N/A N/A
Reclamation cover, broken TRcs, platy, brittle, angular, poorly 

sorted, compact, moist to dry, 
X X 33748R 160-34268-1

A&B No. 2 AB02-MC01-01 AB02-MC01-01 12 18 12-18 DUP-2 MS/MSD 
Sand, fine to coarse, trace small pebbles, rounded to sub-

rounded, dry, brown 
X X 33765R 160-34280-1
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A&B No. 2 AB02-MC02-01 AB02-MC02-01 0 6 0-6 DUP-3 MS/MSD 
Sand, fine to small pebbles, angular, poorly sorted, dry, purple-

grey
X X 33765R 160-34280-1

A&B No. 2 AB02-MC03-01 AB02-MC03-01 5 5.5 0-5.5 N/A N/A
Sand, coarse to medium pebbles, angular, poorly sorted, dry, 

purple-grey
X X 33765R 160-34280-1

A&B No. 2 AB02-MC04-01 AB02-MC04-01 0 6 0-6 N/A N/A
Sand, coarse to medium pebbles, angular, poorly sorted, dry, 

purple-grey
X X 33765R 160-34280-1

A&B No. 2 AB02-MC04-02 AB02-MC04-02 6 12 6-12 N/A N/A
Sand, coarse to medium pebbles, some cobble size pieces of 

broken TRcs, angular, poorly sorted, dry, purple-grey
X X 33765R 160-34280-1

A&B No. 2 AB02-MC05-01 AB02-MC05-01 0 6 0-6 N/A N/A
Sand, fine to coarse, trace small pebbles, angular to sub-

angular, poorly sorted, dry, purple-grey
X X 33765R 160-34280-1

A&B No. 2 AB02-MC06-01 AB02-MC06-01 0 6 0-6 N/A N/A
Sand, fine to coarse, trace small pebbles, sub-angular to sub-

rounded, dry, brown-grey
X X 33765R 160-34280-1

A&B No. 2 AB02-MC07-01 AB02-MC07-01 6 12 6-12 N/A N/A
Sand, fine to coarse, trace small pebbles, sub-angular to 

angular, poorly sorted, dry, purple-grey
X X 33765R 160-34280-1

A&B No. 2 AB02-MC08-01 AB02-MC08-01 14.5 15 14.5-15 N/A N/A
Sand, fine to coarse, trace small pebbles, sub-angular to 

angular, poorly sorted, dry, purple-grey
X X 33765R 160-34280-1

A&B No. 2 AB02-MC09-01 AB02-MC09-01 0 6 0-6 N/A N/A
Sand, fine to coarse, trace small pebbles, sub-angular to sub-

rounded, poorly sorted, dry, brown-grey
X X 33765R 160-34280-1

A&B No. 2 AB02-MC10-01 AB02-MC10-01 0 6 0-6 DUP-4 MS/MSD 
Sand, fine to coarse, trace small pebbles, angular to sub-

angular, poorly sorted, dry, purple-grey
X X 33765R 160-34280-1

A&B No. 2 AB02-MD01-01 AB02-MD01-01 10.5 11 10.5-11 N/A N/A
Sand, fine to coarse, trace small pebbles, sub-angular rounded, 

poorly sorted, dry, brown, purplish-grey
X X 33765R 160-34280-1

A&B No. 2 AB02-MD02-01 AB02-MD02-01 0 4 0-4 N/A N/A
Sand, fine to coarse, trace small pebbles, sub-angular rounded, 

poorly sorted, dry, brown, purplish-grey
X X 33765R 160-34280-1

A&B No. 2 AB02-MD03-01 AB02-MD03-01 0 6 0-6 N/A N/A
Sand, fine to coarse, trace small pebbles, rounded to sub-

rounded, poorly sorted, dry, brown
X X 33765R 160-34280-1

A&B No. 2 AB02-MD03-02 AB02-MD03-02 6 12 6-12 N/A N/A
Sand, fine to coarse, trace small pebbles, sub-angular, poorly 

sorted, dry, brown
X X 33765R 160-34280-1

A&B No. 2 AB02-MH01-01 AB02-MH01-01 0 6 0-6 N/A N/A
Broken TRcs, well cemented, angular, poorly sorted, dry,  purple-

brown
X X 31607R 160-31847-1

A&B No. 2 AB02-MH02-01 AB02-MH02-01 0 6 0-6 N/A N/A
Sand, fine to coarse and broken TRcs, well cemented, small 

pebbles, angular, poorly sorted, dry, brown 
X X 31607R 160-31847-2

A&B No. 2 AB02-MH02-01 AB02-MH02-01 0 6 0-6 N/A N/A
Sand, fine to coarse and broken TRcs, well cemented, small 

pebbles, angular, poorly sorted, dry, brown 
X X 31607R 160-31847-2

A&B No. 2 AB02-MH03-01 AB02-MH03-01 0 6 0-6 N/A N/A
Broken TRcs, well cemented, angular, poorly sorted, dry,  purple-

brown
X X 31607R 160-31847-1

A&B No. 2 AB02-WA01-01 AB02-WA01-01 0 6 0-6 N/A N/A Sand, fine to coarse, rounded, well-sorted, dry to moist, brown X X 31607R 160-31847-1

A&B No. 2 AB02-WA02-01 AB02-WA02-01 0 6 0-6 N/A N/A
Sand, coarse to small pebbles, angular, poorly sorted, dry, purple-

brown
X X 31607R 160-31847-1

A&B No. 2 AB02-WA03-01 AB02-WA03-01 0 6 0-6 N/A N/A Sand, fine to coarse, sub-rounded, well-sorted, dry, brown X X 31607R 160-31847-1

A&B No. 2 AB02-WA03-02 AB02-WA03-02 6 9 6-9 N/A N/A Sand, fine to coarse, sub-rounded, well-sorted, dry, brown X X 31607R 160-31847-1

A&B No. 2 AB02-WA04-01 AB02-WA04-01 0 6 0-6 N/A N/A
Sand, fine to large, trace small pebbles, angular to sub-angular, 

poorly sorted, dry, orangish-red-brown
X X 31607R 160-31847-1

A&B No. 2 AB02-WA05-01 AB02-WA05-01 0 6 0-6 N/A N/A Sand, fine to coarse, sub-rounded, well-sorted, dry, brown X X 31607R 160-31847-1

A&B No. 2 AB02-WA06-01 AB02-WA06-01 0 6 0-6 N/A N/A Sand, fine to coarse, sub-rounded, well-sorted, dry, brown X X 31607R 160-31847-1

A&B No. 2 AB02-WA07-01 AB02-WA07-01 0 6 0-6 DUP-01 MS/MSD Broken TRcs, angular, poorly sorted, well cemented, brown X X 31607R 160-31847-1

A&B No. 2 AB02-WA08-01 AB02-WA08-01 0 6 0-6 N/A N/A Sand, fine to coarse, rounded, well-sorted, dry to moist, brown X X 31607R 160-31847-1

A&B No. 2 AB02-WA08-02 AB02-WA08-02 6 12 6-12 N/A N/A Sand, large, angular to sub-angular, poorly sorted, dry, brown X X 31607R 160-31847-1

A&B No. 2 AB02-WA09-01 AB02-WA09-01 0 6 0-6 N/A N/A
Sand, coarse to small pebbles, angular, poorly sorted, dry, purple-

brown
X X 31607R 160-31847-1

A&B No. 2 AB02-WA10-01 AB02-WA10-01 0 6 0-6 N/A N/A Sand, fine to coarse, sub-rounded, well-sorted, dry, brown X X 31607R 160-31847-1

A&B No. 2 AB02-WA11-01 AB02-WA11-01 0 6 0-6 N/A N/A Sand, large, angular to sub-angular, poorly sorted, dry, brown X X 31607R 160-31847-1

A&B No. 2 AB02-WA11-02 AB02-WA11-02 6 12 6-12 N/A N/A Sand, large, angular to sub-angular, poorly sorted, dry, brown X X 31607R 160-31847-1

A&B No. 2 AB02-WA12-01 AB02-WA12-01 0 6 0-6 N/A N/A
Sand, large and small pebbles, angular, poorly sorted, dry, 

purple-brown
X X 31607R 160-31847-1
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A&B No. 2 AB02-WA13-01 AB02-WA13-01 0 6 0-6 N/A N/A
Sand, medium to coarse, some small to medium pebbles, 

angular, poorly sorted, purple-brown
X X 31607R 160-31847-1

A&B No. 2 AB02-WA14-01 AB02-WA14-01 0 6 0-6 N/A N/A
Sand, coarse, some small pebbles, angular to sub-angular, well-

sorted, dry to moist, grey, purple-brown
X X 31607R 160-31847-1

A&B No. 2 AB02-WA15-01 AB02-WA15-01 0 6 0-6 DUP-02 MS/MSD 
Sand, fine to coarse, some small pebbles, sub-angular to 

angular, poorly sorted, dry, grey, purple-brown
X X 31607R 160-31847-1

A&B No. 2 AB02-WA16-01 AB02-WA16-01 0 6 0-6 N/A N/A
Sand, fine to coarse, some small pebbles, sub-angular to 

angular, poorly sorted, dry, grey, purple-brown
X X 31607R 160-31847-1

A&B No. 2 AB02-WA17-01 AB02-WA17-01 0 6 0-6 N/A N/A
Sand, fine to coarse, some small to large well cemented pieces, 

angular, poorly sorted, dry, grey-brown 
X X 31607R 160-31847-1

A&B No. 2 AB02-WA18-01 AB02-WA18-01 0 6 0-6 N/A N/A
Sand, fine to coarse, some small to large well cemented pieces, 

angular, poorly sorted, dry, grey-brown 
X X 31607R 160-31847-1

A&B No. 2 AB02-WA19-01 AB02-WA19-01 0 6 0-6 N/A N/A
Broken TRcs, sand to small pebbles size, angular, poorly sorted, 

dry, orange-brown
X X 31607R 160-31847-1

A&B No. 2 AB02-WC01-01 AB02-WC01-01 0 6 0-6 N/A N/A
Sand, fine to coarse, trace small pebbles, rounded to sub-

rounded, poorly sorted, dry, purplish-brown
X X 33765R 160-34280-1

A&B No. 2 AB02-WC01-02 AB02-WC01-02 6 12 6-12 N/A N/A
Sand, fine to coarse, trace small pebbles, sub-rounded to sub-

angular, poorly sorted, dry, purplish-brown
X X 33765R 160-34280-1

A&B No. 2 AB02-WC02-01 AB02-WC02-01 0 6 0-6 N/A N/A
Sand, fine to coarse, trace small pebbles, sub-angular to 

angular, poorly sorted, dry, purple-grey
X X 33765R 160-34280-1

A&B No. 3 AB03-GS01-01 AB03-GS01-01 0 6 0-6 N/A N/A
Broken TRcs, large sand to small pebbles size, angular, poorly 

sorted, dry, brown 
X X 31605R 160-31847-5

A&B No. 3 AB03-GS01-02 AB03-GS01-02 6 12 6-12 N/A N/A
Broken TRcs, large sand to small pebbles size, angular, poorly 

sorted, dry, brown 
X X 31605R 160-31847-5

A&B No. 3 AB03-GS02-01 AB03-GS02-01 0 6 0-6 N/A N/A
Broken TRcs, large sand to large pebble size, angular, poorly 

sorted, dry, brittle, brown
X X 31605R 160-31847-5

A&B No. 3 AB03-GS03-01 AB03-GS03-01 0 6 0-6 N/A N/A Sand, fine to coarse, rounded, well-sorted, moist, purplish-brown X X 31605R 160-31847-5

A&B No. 3 AB03-GS04-01 AB03-GS04-01 0 6 0-6 N/A N/A Sand, fine to medium, rounded, well-sorted, dry, orangish-brown X X 31605R 160-31847-5

A&B No. 3 AB03-GS05-01 AB03-GS05-01 0 6 0-6 N/A N/A
Broken TRcs, fine to coarse sand size,  well cemented, angular, 

poorly sorted, dry, brown 
X X 31682R 160-31847-6

A&B No. 3 AB03-GS06-01 AB03-GS06-01 0 6 0-6 N/A N/A
Sand, fine to coarse, little small well cemented pieces, sub-

angular to angular, poorly sorted, dry brown 
X X 31682R 160-31847-6

A&B No. 3 AB03-GS07-01 AB03-GS07-01 0 6 0-6 DUP-07 MS/MSD
Sand, medium to coarse and broken TRcs, small pebble size, 
well cemented, angular, poorly sorted, dry, grey-purple-brown 

X X 31682R 160-31847-6

A&B No. 3 AB03-GS08-01 AB03-GS08-01 0 6 0-6 N/A N/A Sand, fine to medium, rounded, well-sorted, dry, orangish-brown X X 31682R 160-31847-6

A&B No. 3 AB03-GS09-01 AB03-GS09-01 0 6 0-6 N/A N/A Sand, fine to medium, rounded, well-sorted, dry, orangish-brown X X 31682R 160-31847-6

A&B No. 3 AB03-GS10-01 AB03-GS10-01 0 6 0-6 N/A N/A
Broken TRcs, small pebble size pieces, weakly cemented, sub-

angular, poorly sorted, dry, purple-brown
X X 31682R 160-31847-6

A&B No. 3 AB03-GS11-01 AB03-GS11-01 0 6 0-6 N/A N/A
Broken TRcs, small pebble size pieces, weakly cemented, sub-

angular, poorly sorted, dry, purple-brown
X X 31682R 160-31847-6

A&B No. 3 AB03-MB01-01 AB03-MB01-01 0 6 0-6 N/A N/A
Sand and broken TRcs, fine to coarse, angular, poorly sorted, 

dry, purplish-grey and brown
X X 33766R 160-34284-1

A&B No. 3 AB03-MB02-01 AB03-MB02-01 0 6 0-6 N/A N/A
Sand and broken TRcs, fine to coarse, some small pebbles, 

angular, poorly sorted, dry, purplish-grey and brown
X X 33766R 160-34284-1

A&B No. 3 AB03-MB03-01 AB03-MB03-01 12 18 12-18 N/A N/A
Sand and broken TRcs, fine to large pebbles, angular, poorly 

sorted, dry, purplish-grey and brown
X X 33766R 160-34284-1

A&B No. 3 AB03-MB03-02 AB03-MB03-02 18 24 18-24 N/A N/A
Sand and broken TRcs, fine to large pebbles, angular, poorly 

sorted, dry, purplish-grey and brown
X X 33766R 160-34284-1

A&B No. 3 AB03-MB04-01 AB03-MB04-01 12 18 12-18 N/A N/A
Sand and broken TRcs, fine to large pebbles, angular, poorly 

sorted, dry, purplish-grey and brown
X X 33766R 160-34284-1

A&B No. 3 AB03-MB04-02 AB03-MB04-02 18 24 18-24 N/A N/A
Sand and broken TRcs, fine to large pebbles, angular, poorly 

sorted, dry, purplish-grey and brown
X X 33766R 160-34284-1

A&B No. 3 AB03-MB05-01 AB03-MB05-01 0 6 0-6 N/A N/A
Sand and broken TRcs, fine to coarse, some small pebbles, 

angular, poorly sorted, dry, brown
X X 33766R 160-34284-1
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A&B No. 3 AB03-MB05-02 AB03-MB05-02 6 12 6-12 N/A N/A
Sand and broken TRcs, fine to coarse, some small to medium 

pebbles, angular, poorly sorted, dry, brown
X X 33766R 160-34284-1

A&B No. 3 AB03-MD01-01 AB03-MD01-01 0 6 0-6 N/A N/A
Broken TRcs, sand, medium to coarse with small to medium 

pebbles, angular, dry, brown 
X X 31606R 160-31847-4

A&B No. 3 AB03-MD02-01 AB03-MD02-01 0 4 0-4 N/A N/A
Broken TRcs, sand, medium to coarse with small to medium 

pebbles, angular, dry, brown 
X X 31606R 160-31847-4

A&B No. 3 AB03-MD03-01 AB03-MD03-01 0 6 0-6 N/A N/A
Broken TRcs, sand to large well cemented pieces, angular, dry, 

grey-brown
X X 31606R 160-31847-4

A&B No. 3 AB03-MH01-01 AB03-MH01-01 0 6 0-6 N/A N/A
Broken TRcs, sand, medium to large pebble size, angular, poorly 

sorted, dry, purplish-brown 
X X 31606R 160-31847-4

A&B No. 3 AB03-MH02-01 AB03-MH02-01 0 6 0-6 N/A N/A
Broken TRcs, sand, medium to large pebble size, angular, poorly 

sorted, dry, purplish-brown 
X X 31606R 160-31847-4

A&B No. 3 AB03-MH03-01 AB03-MH03-01 0 6 0-6 N/A N/A
Broken TRcs, sand fine to coarse with trace small pebbles, sub-

rounded, well-sorted, dry to moist, purple-brown 
X X 31606R 160-31847-4

A&B No. 3 AB03-MH04-01 AB03-MH04-01 0 6 0-6 N/A N/A
Broken TRcs, sand, medium to coarse with small pebbles, 

angular to sub-rounded, well-sorted, dry to moist, purple-brown 
X X 31606R 160-31847-4

A&B No. 3 AB03-MH05-01 AB03-MH5-01 0 6 0-6 N/A N/A
Broken TRcs, small pebble size, well cemented, angular, poorly 

sorted, dry, brown
X X 31682R 160-31847-6

A&B No. 3 AB03-MH06-01 AB03-MH6-01 0 6 0-6 N/A N/A
Sand, fine to coarse, trace small pebbles, sub-angular to sub-

rounded, poorly sorted, dry, brown 
X X 31682R 160-31847-6

A&B No. 3 AB03-MH07-01 AB03-MH7-01 0 6 0-6 N/A N/A
Broken TRcs, small pebble size, well cemented, angular, poorly 

sorted, dry, brown
X X 31662R 160-31847-8

A&B No. 3 AB03-MS01-01 AB03-MS01-01 0 6 0-6 DUP-5 MS/MSD
Sand, fine to coarse, sub-angular to angular, poorly sorted, dry, 

brown and grey
X X 33766R 160-34284-1

A&B No. 3 AB03-MS01-02 AB03-MS01-02 6 12 6-12 N/A N/A
Sand, fine to coarse, trace small pebbles, angular, poorly sorted, 

dry, brown and grey
X X 33766R 160-34284-1

A&B No. 3 AB03-MS02-01 AB03-MS02-01 0 6 0-6 N/A N/A
Sand, fine to coarse, sub-rounded, poorly sorted, dry, brown and 

purplish-grey
X X 33766R 160-34284-1

A&B No. 3 AB03-MS02-02 AB03-MS02-02 6 12 6-12 DUP-6 MS/MSD
Sand, fine to coarse, sub-angular, poorly sorted, dry, brown and 

purplish-grey
X X 33766R 160-34284-1

A&B No. 3 AB03-MS03-01 AB03-MS03-01 0 6 0-6 N/A N/A
Sand, fine to coarse, sub-angular to angular, poorly sorted, dry, 

brown and purplish-grey
X X 33766R 160-34284-1

A&B No. 3 AB03-MS03-02 AB03-MS03-02 6 9 6-9 N/A N/A
Sand, fine to coarse, trace small pebbles, angular, poorly sorted, 

dry, brown and grey
X X 33766R 160-34284-1

A&B No. 3 AB03-WA01-01 AB03-WA01-01 0 6 0-6 N/A N/A
Sand, fine to coarse, trace small pebbles, angular to sub-

rounded, poorly sorted, moist, brown 
X X 31606R 160-31847-4

A&B No. 3 AB03-WA02-01 AB03-WA02-01 0 6 0-6 N/A N/A
Sand, fine to coarse, trace small pebbles, rounded to sub-

rounded, well-sorted, dry, orangish-brown 
X X 31606R 160-31847-4

A&B No. 3 AB03-WA03-01 AB03-WA03-01 0 6 0-6 N/A N/A
Sand, fine to coarse, trace small pebbles, rounded to sub-

rounded, well-sorted, dry, orangish-brown 
X X 31606R 160-31847-4

A&B No. 3 AB03-WA04-01 AB03-WA04-01 0 3 0-3 N/A N/A
Sand, fine to coarse, little small to medium pebbles, sub-rounded 

to angular, poorly sorted, dry, orangish-brown 
X X 31606R 160-31847-4

A&B No. 3 AB03-WA05-01 AB03-WA05-01 0 6 0-6 N/A N/A
Sand, fine to coarse, little small to medium pebbles, sub-rounded 

to angular, poorly sorted, dry, orangish-brown 
X X 31606R 160-31847-4

A&B No. 3 AB03-WA05-02 AB03-WA05-02 6 12 6-12 N/A N/A
Sand, course, trace small pebbles, angular, poorly sorted, dry to 

moist, brown 
X X 31606R 160-31847-4

A&B No. 3 AB03-WA06-01 AB03-WA06-01 0 4 0-4 N/A N/A
Sand, fine to coarse, little small to medium pebbles, sub-rounded 

to angular, poorly sorted, dry, brown 
X X 31606R 160-31847-4

A&B No. 3 AB03-WA07-01 AB03-WA07-01 0 6 0-6 N/A N/A
Broken TRcs, small pebble size, well cemented, angular, poorly 

sorted, dry, grey-brown
X X 31606R 160-31847-4

A&B No. 3 AB03-WA08-01 AB03-WA08-01 0 6 0-6 N/A N/A
Sand, medium to small pebbles size, sub-angular,  poorly sorted, 

dry, brown
X X 31606R 160-31847-4

A&B No. 3 AB03-WA09-01 AB03-WA09-01 0 6 0-6 N/A N/A
Broken TRcs, small pebbles size, weakly cemented, angular, 

poorly sorted, dry grey-purplish-brown
X X 31606R 160-31847-4

A&B No. 3 AB03-WA09-02 AB03-WA09-02 6 12 6-12 N/A N/A
Broken TRcs, large pebble size, well cemented, angular, poorly 

sorted, dry, purple-brown 
X X 31606R 160-31847-4

A&B No. 3 AB03-WA10-01 AB03-WA10-01 0 6 0-6 N/A N/A
Sand, medium to small pebbles size, sub-angular,  poorly sorted, 

dry, brown
X X 31606R 160-31847-4
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A&B No. 3 AB03-WA11-01 AB03-WA11-01 0 6 0-6 N/A N/A Sand, fine to coarse, rounded, well-sorted, dry to moist, brown X X 31606R 160-31847-4

A&B No. 3 AB03-WA12-01 AB03-WA12-01 0 6 0-6 N/A N/A
Sand, fine to coarse, some small size pebbles, sub-rounded, dry 

to moist, brown 
X X 31606R 160-31847-4

A&B No. 3 AB03-WA13-01 AB03-WA13-01 0 6 0-6 N/A N/A
Sand, fine to coarse, rounded, well-sorted, dry to moist, orangish-

brown 
X X 31606R 160-31847-4

A&B No. 3 AB03-WA14-01 AB03-WA14-01 0 6 0-6 N/A N/A
Broken TRcs, small pebbles size, well cemented, angular, poorly 

sorted, dry, orangish-brown 
X X 31605R 160-31847-5

A&B No. 3 AB03-WA15-01 AB03-WA15-01 0 6 0-6 N/A N/A
Sand, fine to coarse, trace small pebbles, sub-angular to sub-

rounded, poorly sorted, dry to moist brown 
X X 31605R 160-31847-5

A&B No. 3 AB03-WA16-01 AB03-WA16-01 0 6 0-6 DUP-06 MS/MSD Sand, fine to medium, rounded, well-sorted, dry, orangish-brown X X 31605R 160-31847-5

A&B No. 3 AB03-WA17-01 AB03-WA17-01 0 5 0-5 N/A N/A
Sand, medium to coarse and broken TRcs, large pebble size, 
weakly cemented, angular, poorly sorted, dry, purple-brown 

X X 31605R 160-31847-5

A&B No. 3 AB03-WA21-01 AB03-WA21-01 0 6 0-6 N/A N/A
Sand, fine to medium, sub-rounded to rounded, well-sorted, 

moist, purple-brown 
X X 31605R 160-31847-5

A&B No. 3 AB03-WA22-01 AB03-WA22-01 0 6 0-6 N/A N/A
Sand, fine to medium, rounded to sub-rounded, well-sorted, 

moist, grey and purple-brown
X X 31605R 160-31847-5

A&B No. 3 AB03-WA23-01 AB03-WA23-01 0 6 0-6 N/A N/A
Sand, fine to medium, sub-rounded to rounded, well-sorted, 

moist, purple-brown 
X X 31605R 160-31847-5

A&B No. 3 AB03-WA24-01 AB03-WA24-01 0 3 0-3 N/A N/A
Sand, fine to coarse, trace small pebbles, angular, poorly sorted, 

dry, grey
X X 31605R 160-31847-5

A&B No. 3 AB03-WA25-01 AB03-WA25-01 0 6 0-6 N/A N/A
Sand, medium to coarse, little small pebbles, angular to sub-

angular, poorly sorted, moist, purple-brown 
X X 31605R 160-31847-5

Riparian 
terrace

AB03-WT01-01 AB03-WT01-01 0 6 0-6 N/A N/A
Floodplain sands, fine to small pebbles, trace terrace cobbles, 

poorly sorted, sub-angular, dry, tan
X X 35446R 160-36453-1

Riparian 
terrace

AB03-WT01-02 AB03-WT01-02 6 12 6-12 N/A N/A
Floodplain sands, fine to small pebbles, some terrace cobbles, 

poorly sorted, sub-angular, dry, tan
X X 35446R 160-36453-1

Riparian 
terrace

AB03-WT02-01 AB03-WT02-01 0 6 0-6 N/A N/A
Floodplain sands, fine to small pebbles, trace terrace cobbles, 

poorly sorted, angular to sub-angular, dry, tan
X X 35446R 160-36453-1

Riparian 
terrace

AB03-WT03-01 AB03-WT03-01 0 6 0-6 N/A N/A
Floodplain sands, fine to small pebbles, trace terrace cobbles, 

poorly sorted, sub-angular, dry, tan
X X 35446R 160-36453-1

Riparian 
terrace

AB03-WT03-02 AB03-WT03-02 6 12 6-12 N/A N/A
Floodplain sands, fine to small pebbles, some terrace skree 

cobbles, poorly sorted, sub-angular, dry, tan
X X 35446R 160-36453-1

Riparian 
terrace

AB03-WT04-01 AB03-WT04-01 0 6 0-6 N/A N/A
Floodplain sands, fine to small pebbles, trace terrace cobbles, 

poorly sorted, sub-angular, dry, tan
X X 35446R 160-36453-1

Riparian 
terrace

AB03-WT05-01 AB03-WT05-01 0 6 0-6 N/A N/A
Floodplain sands, fine to small pebbles, trace terrace cobbles, 

poorly sorted, sub-angular, dry, tan
X X 35446R 160-36453-1

bgs = below ground surface

DUP = duplicate sample

GS = general site 

MB = mine boring

MC = mining cover

MD = mining disturbance

MH = mining haul road

MS = mining stockpile

MS/MSD = matrix spike/matrix spike duplicate

N/A = not applicable

SW = Test Methods For Evaluating Solid Waste, Physical/Chemical Methods, Third Edition, November 1986 and Its updates.

TRcs = Triassic Chinle Formation, Shinarump Member

USEPA = United States Environmental Protection Agency

WA = wash

WT = wash terrace

X = sample collected for laboratory analysis

Acronyms and Abbreviations:
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Table 2a

A&B No. 2 Soil Analytical Results and Static Gamma Measurement Results - Undisturbed Areas

Removal Site Evaluation Report

Abandoned Uranium Mines 

A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation

Coconino County, Arizona

Method SW6020B SW6020B SW6020B SW6020B SW6020B

Analyte Arsenic Molybdenum Selenium Uranium Vanadium

Units (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

-- -- -- -- --

Sample Name Sample Name
Sample 

Date

Start 

Depth 

(inches 

bgs)

End 

Depth 

(inches 

bgs)

 Uncollimated 

Surface 

Static 

(normalized)

(cpm)

 Collimated 

Surface 

Static 

(normalized)

(cpm)

 Collimated 

Static at 

Depth 

(normalized)

(cpm)

Result Result Result Result Result Concentration Uncertainty (2ơ) MDC

AB02-GS01-01 AB02-GS01-01 10/31/2018 0 6 57193 6585 -- 2.2 J <2.4 <2.4 6.1 69 3.40 0.468 0.150

AB02-GS01-02 AB02-GS01-02 10/31/2018 6 12 -- -- 5036 2.2 J <2.6 <2.6 8.1 78 2.72 0.389 0.166

AB02-GS02-01 AB02-GS02-01 11/2/2018 0 6 16328 2548 -- 1.9 J <2.4 2.7 1.6 46 1.12 0.229 0.150

AB02-GS02-02 AB02-GS02-02 11/2/2018 6 12 -- -- 2548 <4.9 <2.4 2.9 1.5 48 0.937 0.293 0.235

AB02-GS03-01 AB02-GS03-01 10/31/2018 0 6 16451 2683 3102 3.5 J <2.6 2.3 J 1.2 J 58 1.10 0.257 0.182

AB02-GS04-01 AB02-GS04-01 10/31/2018 0 3 17713 2990 2637 6.8 <2.6 4.2 2.9 J 82 1.36 0.314 0.257

AB02-GS05-01 AB02-GS05-01 10/31/2018 0 6 18658 3078 3283 9.7 <2.5 4.9 2.5 J 74 1.36 0.248 0.155

AB02-GS06-01 AB02-GS06-01 10/31/2018 0 6 27720 4284 4463 5.9 <2.4 2.7 4.0 J 80 4.94 0.647 0.242

AB02-GS07-01 AB02-GS07-01 11/2/2018 0 6 23712 3796 3983 4.4 J <2.5 2.5 7.1 J 85 3.51 0.482 0.216

AB02-GS08-01 AB02-GS08-01 11/2/2018 0 6 30366 4629 3837 5.7 <2.3 2.1 J 5.6 J 49 4.14 0.536 0.173

AB02-GS08-01 DUP-03 11/2/2018 0 6 -- -- -- 13 <2.6 3.7 4.7 79 3.98 0.561 0.249

AB02-GS09-01 AB02-GS09-01 11/2/2018 0 6 18720 2787 2850 8.2 <2.5 2.7 2.6 J 69 1.11 0.209 0.158

AB02-GS10-01 AB02-GS10-01 11/2/2018 0 6 20176 3255 3151 9.3 <2.5 <2.5 2.6 J 94 2.01 0.337 0.157

AB02-GS11-01 AB02-GS11-01 11/2/2018 0 6 18096 2933 3089 3.5 J <2.6 4.8 2.0 J 60 1.43 0.258 0.141

Notes:

1. Data validation and applied validation qualifiers are described in Appendix H.

Acronyms and Abbreviations:

2ơ = uncertainty estimation in plus or minus 2 standard deviations

-- = not measured/not analyzed

< = analyte was not detected at a concentration above the laboratory reporting limit

bgs = below ground surface

cpm = count per minute

DUP = duplicate sample

MDC = minimum detectable concentration (radiochemistry)

mg/kg = milligram per kilogram

pCi/g = picocurie per gram

Qualifier:

2. Underlined = Result is greater than the investigation level for radium-226. As described in Section 4.3.1, the investigation level is a conservative screening tool for lateral delineation; 

however, it is not representative of background mineralization at the site. The investigation level is not a cleanup level.

J = The analyte was positively identified; however, the associated numerical value is an estimated concentration only. “J” qualifiers are applied by the laboratory to denote concentrations 

that are less than the reporting limit but greater or equal to the method detection limit. “J” qualifiers are also applied during the data validation process, as described in Appendix H.

E901.1

pCi/g

Radium-226

Radium-226 Investigation Level 2.3
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Table 2b

A&B No. 2 Soil Analytical Results and Static Gamma Measurement Results - Disturbed Areas

Removal Site Evaluation Report

Abandoned Uranium Mines 

A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation

Coconino County, Arizona

5 -- 4.5 1.1 74

-- -- -- -- --

Location
Sample 

Date
Sample ID

Start 

Depth 

(inch 

bgs)

End 

Depth 

(inch 

bgs)

Uncollimated 

Surface Static

Collimated 

Surface 

Static

Collimated 

Static at 

Depth

Result Result Result Result Result Result
Uncertainty 

(2ơ)
MDC

AB02-MB01-01 5/16/2019 AB02-MB01-01 0 6 18444 3148 -- -- -- -- -- -- -- -- --

AB02-MB01-02 5/16/2019 AB02-MB01-02 6 12 -- -- 3360 -- -- -- -- -- -- -- --

AB02-MB01-03 5/16/2019 AB02-MB01-03 (7.0-8.5) 84 102 -- -- -- 4.7 0.41 J 1.4 J- 6.9 40 J- 5.12 0.721 0.286

AB02-MB01-04 5/16/2019 DUP-7 24 48 -- -- -- 4.5 0.53 1.9 J- 2.0 45 J- 1.48 0.297 0.172

AB02-MB01-04 5/16/2019 AB02-MB01-04 (2.0-4.0) 24 48 -- -- -- 3.7 0.28 J 2.4 J- 2.1 39 J- 1.57 0.285 0.137

AB02-MB01-05 5/16/2019 AB02-MB01-05 (8.5-10.0) 102 120 -- -- -- 12 1.3 2.7 J- 34 57 J- 14.7 1.68 0.371

AB02-MB02-01 5/16/2019 AB02-MB02-01 0 6 18550 3106 -- 2.8 0.26 J 2.0 J- 2.0 34 J- 1.63 0.304 0.183

AB02-MB02-02 5/16/2019 AB02-MB02-02 6 12 -- -- 3678 3.5 0.27 J 2.2 J- 2.0 38 J- 1.44 0.277 0.158

AB02-MB02-03 5/16/2019 AB02-MB02-03 (5.5-7.0) 66 84 -- -- -- 5.6 0.69 1.9 J- 10 42 J- 18.0 2.05 0.345

AB02-MB02-04 5/16/2019 AB02-MB02-04 (7.0-8.5) 84 102 -- -- -- 32 2.8 6.2 J- 190 86 J- 32.4 3.53 1.07

AB02-MB02-05 5/16/2019 AB02-MB02-05 (8.5-10.0) 102 120 -- -- -- 24 1.8 4.8 J- 82 49 J- 9.03 1.03 0.189

AB02-MB02-07 5/16/2019 AB02-MB02-07 (11.5-13.0) 138 156 -- -- -- 7.9 0.36 J 2.2 J- 3.5 40 J- 1.68 0.347 0.212

AB02-MB03-01 5/16/2019 AB02-MB03-01 0 6 18444 3042 -- 2.5 0.29 J 1.8 J- 2.1 36 J- 1.39 0.266 0.128

AB02-MB03-02 5/16/2019 DUP-1 6 12 -- -- -- 3.5 0.25 J 2.1 J- 2.0 34 J- 1.34 0.245 0.136

AB02-MB03-02 5/16/2019 AB02-MB03-02 6 12 -- -- 3169 2.1 0.22 J 1.6 J- 1.8 33 J- 1.76 0.348 0.202

AB02-MB03-03 5/16/2019 AB02-MB03-03 (7.0-8.5) 84 102 -- -- -- 6.8 0.26 J 2.2 J- 2.1 44 J- 1.48 0.246 0.122

AB02-MB03-04 5/16/2019 AB02-MB03-04 (2.5-4.0) 30 48 -- -- -- 1.5 < 0.45 1.2 J- 1.6 23 J- 1.61 0.284 0.171

AB02-MB04-01 5/16/2019 AB02-MB04-01 0 6 18868 3159 -- -- -- -- -- -- -- -- --

AB02-MB04-02 5/16/2019 AB02-MB04-02 6 12 -- -- 3901 -- -- -- -- -- -- -- --

AB02-MB04-03 5/16/2019 AB02-MB04-03 (5.5-7.0) 66 84 -- -- -- 11 3.2 3.0 J- 52 64 J- 23.9 2.57 0.403

AB02-MB04-04 5/16/2019 AB02-MB04-04 (7.0-8.5) 84 102 -- -- -- 21 2.7 3.6 J- 83 65 J- 32.2 3.50 0.401

AB02-MB04-05 5/16/2019 AB02-MB04-05 (8.5-10.0) 102 120 -- -- -- 24 3.7 4.3 J- 110 79 J- 38.9 4.10 0.440

AB02-MB04-06 5/16/2019 AB02-MB04-06 (10-11.5) 120 138 -- -- -- 12 1.8 2.6 J- 36 50 J- 13.9 1.58 0.332

AB02-MB05-01 5/16/2019 AB02-MB05-01 0 6 18868 3159 -- -- -- -- -- -- -- -- --

AB02-MB05-02 5/16/2019 AB02-MB05-02 6 12 -- -- 3604 -- -- -- -- -- -- -- --

AB02-MB05-03 5/16/2019 AB02-MB05-03 (2.5-5.5) 30 66 -- -- -- 3.3 0.31 J 2.1 J- 1.9 41 J- 1.60 0.331 0.216

AB02-MC01-01 5/17/2019 DUP-2 12 18 -- -- -- 14 1.4 2.8 J- 62 J- 110 J- 15.1 1.71 0.271

AB02-MC01-01 5/17/2019 AB02-MC01-01 12 18 41446 8257 7007 12 1.9 3.1 J- 46 J- 66 J- 19.2 2.13 0.417

AB02-MC02-01 5/17/2019 DUP-3 0 6 -- -- -- 13 0.86 2.1 J- 69 J- 86 J- 19.5 2.20 0.362

AB02-MC02-01 5/17/2019 AB02-MC02-01 0 6 26288 5841 18232 18 0.98 3.9 J- 20 J- 85 J- 13.8 1.54 0.261

AB02-MC03-01 5/17/2019 AB02-MC03-01 5 5.5 21200 3689 5533 13 0.86 2.9 J- 23 J- 48 J- 4.17 0.541 0.220

AB02-MC04-01 5/17/2019 AB02-MC04-01 0 6 18444 2459 -- 2.6 0.82 1.6 J- 1.6 J- 51 J- 1.46 0.278 0.139

AB02-MC04-02 5/17/2019 AB02-MC04-02 6 12 -- -- 3572 2.4 0.73 1.6 J- 1.9 J- 49 J- 1.36 0.284 0.193

AB02-MC05-01 5/17/2019 AB02-MC05-01 0 6 137800 36782 53954 37 7.8 6.9 J- 180 J- 40 J- 77.1 8.11 0.534

AB02-MC06-01 5/17/2019 AB02-MC06-01 0 6 37948 7325 47806 51 3.1 13 J- 280 J- 120 J- 58.8 6.21 0.477

AB02-MC07-01 5/17/2019 AB02-MC07-01 6 12 72186 17384 30422 18 5.4 3.8 J- 95 J- 74 J- 46.0 4.81 0.471

--

SW6020B

Uranium

mg/kg

SW6020B

Selenium

mg/kg

E901.1

Radium-226 Investigation Level

Method

Analyte

Units

Nonmineralized Shinarump Member (A&B No. 3 BSA 3) BTV

SW6020B

Arsenic Radium-226

pCi/gmg/kg

2.3

mg/kg

SW6020B

Vanadium

mg/kg

SW6020B

Molybdenum
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Table 2b

A&B No. 2 Soil Analytical Results and Static Gamma Measurement Results - Disturbed Areas

Removal Site Evaluation Report

Abandoned Uranium Mines 

A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation

Coconino County, Arizona

5 -- 4.5 1.1 74

-- -- -- -- --

Location
Sample 

Date
Sample ID

Start 

Depth 

(inch 

bgs)

End 

Depth 

(inch 

bgs)

Uncollimated 

Surface Static

Collimated 

Surface 

Static

Collimated 

Static at 

Depth

Result Result Result Result Result Result
Uncertainty 

(2ơ)
MDC

--

SW6020B

Uranium

mg/kg

SW6020B

Selenium

mg/kg

E901.1

Radium-226 Investigation Level

Method

Analyte

Units

Nonmineralized Shinarump Member (A&B No. 3 BSA 3) BTV

SW6020B

Arsenic Radium-226

pCi/gmg/kg

2.3

mg/kg

SW6020B

Vanadium

mg/kg

SW6020B

Molybdenum

AB02-MC08-01 5/17/2019 AB02-MC08-01 14 15 32542 5395 7674 12 0.52 2.6 J- 12 J- 44 J- 10.9 1.28 0.245

AB02-MC09-01 5/17/2019 AB02-MC09-01 0 6 24380 4113 5183 3.5 0.28 J 2.1 J- 5.9 J- 35 J- 5.40 0.699 0.219

AB02-MC10-01 5/16/2019 AB02-MC10-01 0 6 25440 4484 7855 4.7 0.43 J 2.1 J- 6.1 J- 44 J- 3.30 0.427 0.141

AB02-MC10-01 5/17/2019 DUP-4 0 6 -- -- -- 3.9 0.62 2.2 J- 6.0 J- 40 J- 3.68 0.530 0.205

AB02-MD01-01 5/17/2019 AB02-MD01-01 10 11 31588 5576 82468 4.0 0.86 2.0 J- 11 J- 49 J- 14.5 1.65 0.351

AB02-MD02-01 5/17/2019 AB02-MD02-01 0 4 33496 5968 5364 4.2 0.56 2.1 J- 5.9 J- 50 J- 6.02 0.767 0.211

AB02-MD03-01 5/17/2019 AB02-MD03-01 0 6 17914 2936 -- 45 < 0.50 2.6 J- 1.8 J- 40 J- 0.969 0.243 0.178

AB02-MD03-02 5/17/2019 AB02-MD03-02 6 12 -- -- 3222 30 0.22 J 1.9 J- 1.5 J- 45 J- 1.10 0.268 0.185

AB02-MH01-01 11/2/2018 AB02-MH01-01 0 6 24626 4671 3874 6.3 < 2.3 3.3 4.1 J- 85 1.85 0.345 0.226

AB02-MH02-01 11/2/2018 AB02-MH02-01 0 6 20713 3350 3188 15 < 2.4 2.9 2.4 J- 49 1.51 0.283 0.180

AB02-MH02-01 5/17/2019 AB02-MH02-01 0 6 18232 2979 2894 13 0.36 J 3.8 J- 2.4 J- 43 J- 1.67 0.289 0.141

AB02-MH03-01 11/2/2018 AB02-MH03-01 0 6 18899 3350 3152 5.3 < 2.1 4.1 0.80 J 35 1.22 0.268 0.196

AB02-WA05-01 10/31/2018 AB02-WA05-01 0 6 27636 4582 4206 7.7 < 2.5 3.2 9.5 J 110 5.16 0.652 0.197

AB02-WC01-01 5/17/2019 AB02-WC01-01 0 6 26288 4070 -- 3.8 0.39 J 1.7 J- 7.4 J- 46 J- 2.09 0.310 0.125

AB02-WC01-02 5/17/2019 AB02-WC01-02 6 12 -- -- 3816 1.8 0.30 J 1.0 J- 4.3 J- 35 J- 2.25 0.360 0.182

AB02-WC02-01 5/17/2019 AB02-WC02-01 0 6 31694 5353 5639 4.3 0.39 J 2.5 J- 7.0 J- 50 J- 7.62 0.918 0.250

Notes:

1. Data validation and applied validation qualifiers are described in Appendix H.

Acronyms and Abbreviations:

2ơ = uncertainty estimation in plus or minus 2 standard deviations
-- = not measured/not analyzed

< = analyte was not detected at a concentration above the laboratory reporting limit

bgs = below ground surface

BSA = background study area

BTV = background threshold value

DUP = duplicate sample

MDC = minimum detectable concentration (radiochemistry)

mg/kg = milligram per kilogram

pCi/g = picocurie per gram

Qualifiers:

J- = The analyte was positively identified; however, the associated numerical value is an estimated concentration only and the estimation may be low.

3. Underlined = Result is greater than the investigation level for radium-226. As described in Section 4.3.1, the investigation level is a conservative screening tool for lateral delineation; 

however, it is not representative of background mineralization at the site. The investigation level is not a cleanup level.

J = The analyte was positively identified; however, the associated numerical value is an estimated concentration only. “J” qualifiers are applied by the laboratory to denote concentrations that are less than the reporting limit 

but greater or equal to the method detection limit. “J” qualifiers are also applied during the data validation process, as described in Appendix H.

2. Shaded = Exceeds the undisturbed local background BTV. Applies to samples collected between 0 and 12 inches bgs.
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Table 2c

A&B No. 2 Soil Analytical Results and Static Gamma Measurement Results - Channels

Removal Site Evaluation Report

Abandoned Uranium Mines 

A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation

Coconino County, Arizona

SW6020B SW6020B SW6020B SW6020B SW6020B

Arsenic Molybdenum Selenium Uranium Vanadium

mg/kg mg/kg mg/kg mg/kg mg/kg

5.2 detection > 2.1 11 2.1 52

-- -- -- -- --

Location Sample Date Sample ID

Start 

Depth 

(inch 

bgs)

End 

Depth 

(inch 

bgs)

Uncollimated 

Surface Static

Collimated 

Surface 

Static

Collimated 

Static at 

Depth

Result Result Result Result Result Result
Uncertainty

(2ơ)
MDC

AB02-WA01-01 11/2/2018 AB02-WA01-01 0 6 21719 3745 3467 11 < 2.4 4.9 2.2 J 44 2.12 0.329 0.142

AB02-WA02-01 11/2/2018 AB02-WA02-01 0 6 20889 3163 3195 8.3 < 2.3 5.0 2.4 J 47 1.36 0.246 0.153

AB02-WA03-01 11/2/2018 AB02-WA03-01 0 6 20881 3318 -- 10 < 2.6 3.6 1.9 J 57 2.12 0.343 0.186

AB02-WA03-02 11/2/2018 AB02-WA03-02 6 9 -- -- 3575 12 < 2.5 3.1 1.7 J 49 1.23 0.243 0.147

AB02-WA04-01 11/8/2018 AB02-WA04-01 0 6 18571 3183 2489 11 < 2.2 3.5 1.6 J 52 1.54 0.271 0.158

AB02-WA06-01 10/31/2018 AB02-WA06-01 0 6 21568 3819 4143 4.9 < 2.3 2.0 J 3.1 65 2.06 0.404 0.267

AB02-WA07-01 10/31/2018 DUP-01 0 6 -- -- -- 8.8 < 2.4 2.3 J 3.1 70 1.79 0.297 0.138

AB02-WA07-01 10/31/2018 AB02-WA07-01 0 6 19527 3331 3651 7.9 < 2.4 2.4 4.2 50 1.77 0.354 0.218

AB02-WA08-01 10/31/2018 AB02-WA08-01 0 6 19261 3271 -- 8.3 < 2.5 5.1 2.0 63 1.62 0.322 0.199

AB02-WA08-02 10/31/2018 AB02-WA08-02 6 12 -- -- 3743 11 < 2.4 7.5 2.1 64 1.46 0.266 0.151

AB02-WA09-01 10/31/2018 AB02-WA09-01 0 6 18940 3371 3462 4.5 J < 2.3 4.2 2.3 68 1.66 0.311 0.169

AB02-WA10-01 10/31/2018 AB02-WA10-01 0 6 19368 3448 3416 5.4 < 2.5 3.5 2.2 90 1.59 0.274 0.154

AB02-WA11-01 10/31/2018 AB02-WA11-01 0 6 24045 3381 -- 4.5 J < 2.7 2.8 2.8 77 2.54 0.414 0.230

AB02-WA11-02 10/31/2018 AB02-WA11-02 6 12 -- -- 3602 4.2 J < 2.4 2.3 J 3.1 58 2.50 0.391 0.177

AB02-WA12-01 10/31/2018 AB02-WA12-01 0 6 20475 3329 3423 16 < 2.3 2.5 3.4 47 1.89 0.300 0.160

AB02-WA13-01 10/31/2018 AB02-WA13-01 0 6 22155 3980 4326 10 < 2.5 12 3.3 57 2.63 0.390 0.172

AB02-WA14-01 11/8/2018 AB02-WA14-01 0 6 19240 2943 2954 5.2 < 2.5 3.2 2.5 79 1.76 0.368 0.240

AB02-WA15-01 11/8/2018 AB02-WA15-01 0 6 17888 2891 3765 5.6 < 2.4 4.5 2.1 57 1.48 0.263 0.117

AB02-WA15-01 11/8/2018 DUP-02 0 6 -- -- -- 7.2 < 2.3 3.6 2.0 60 1.13 0.225 0.167

AB02-WA16-01 10/31/2018 AB02-WA16-01 0 6 21367 3791 3516 4.9 J < 2.6 3.1 4.7 72 3.24 0.428 0.190

AB02-WA17-01 11/8/2018 AB02-WA17-01 0 6 19810 4016 3423 11 < 2.4 5.3 1.8 63 4.48 0.563 0.204

AB02-WA18-01 11/8/2018 AB02-WA18-01 0 6 21008 3811 3616 9.5 < 2.2 3.6 3.3 51 3.53 0.486 0.204

AB02-WA19-01 11/2/2018 AB02-WA19-01 0 6 17784 2860 3234 3.8 J < 2.6 4.2 1.7 55 1.48 0.260 0.144

Method

Analyte

Units

Nonmineralized Shinarump Channel Alluvium BSA BTV

E901.1

Radium-226

pCi/g

4.2

Radium-226 Investigation Level 2.3
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Table 2c

A&B No. 2 Soil Analytical Results and Static Gamma Measurement Results - Channels

Removal Site Evaluation Report

Abandoned Uranium Mines 

A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation

Coconino County, Arizona

Notes:
1. Data validation and applied validation qualifiers are described in Appendix H.

Acronyms and Abbreviations:

2ơ = uncertainty estimation in plus or minus 2 standard deviations
-- = not measured/not analyzed
< = analyte was not detected at a concentration above the laboratory reporting limit
> = greater than
bgs = below ground surface
BSA = background study area
BTV = background threshold value
DUP = duplicate sample
MDC = minimum detectable concentration (radiochemistry)
mg/kg = milligram per kilogram
pCi/g = picocurie per gram

Qualifier:

J = The analyte was positively identified; however, the associated numerical value is an estimated concentration only. “J” qualifiers are applied by the laboratory to denote concentrations that are less than the reporting limit but greater or 

equal to the method detection limit. “J” qualifiers are also applied during the data validation process, as described in Appendix H.

2. Exceeds the nonmineralized Shinarump Member channel alluvium BSA BTV.

3. Underlined = Result is greater than the investigation level for radium-226. As described in Section 4.3.1, the investigation level is a conservative screening tool for lateral delineation; however, it is not representative of background 

mineralization at the site. The investigation level is not a cleanup level.
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Table 3

A&B No. 2 Downhole Gamma Readings

Removal Site Evaluation Report

Abandoned Uranium Mines 

A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation

Coconino County, Arizona

0-6 2301

6-12 2401

12-18 2620

18-24 2801

24-30 2833

30-36 2997

36-42 3012

42-48 3263

48-54 3634

54-60 4244

60-66 5916

66-72 12005

72-78 18725

78-84 19848

84-90 21278

90-96 23945

96-102 19014

102-108 10247

108-114 7269

114-120 5522

0-6 -- 2764

6-12 2991

12-18 2916

18-24 2929

24-30 3157

30-36 3256

36-42 3636

42-48 3864

48-54 4176

54-60 5400

60-66 8115

66-72 12390

72-78 16982

78-84 25842

84-90 28599

90-96 26680

96-102 23213

102-108 15218

108-114 8087

114-120 4497

120-126 4713

126-132 5555

132-138 5227

138-144 4904

144-150 4829

150-156 --

Site 

A&B No. 2

A&B No. 2

70

120

Boring 
Sample Depth

 (inches)

AB02-MB02

360

260

100

100

Gamma Downhole1, 2

(cpm)

Gamma on Soil 

Cuttings 

(cpm)

100

AB02-MB01

--

80

70

100

80

90

140

140

--

100

80

` 1/3



Table 3

A&B No. 2 Downhole Gamma Readings

Removal Site Evaluation Report

Abandoned Uranium Mines 

A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation

Coconino County, Arizona

Site Boring 
Sample Depth

 (inches)
Gamma Downhole1, 2

(cpm)

Gamma on Soil 

Cuttings 

(cpm)

0-6 1711

6-12 1855

12-18 1907

18-24 2043

24-30 2309

30-36 2970

36-42 3571

42-48 2853

48-54 2495

54-60 2582

60-66 2752

66-72 2803

72-78 2470

78-84 2532

84-90 2525

90-96 2523

96-102 2673

102-108 2733

108-114 2693

114-120 2948

120-126 3011

126-132 --

0-6 3703

6-12 4918

12-18 4992

18-24 6927

24-30 7163

30-36 7448

36-42 11736

42-48 19394

48-54 22717

54-60 25224

60-66 31156

66-72 30092

72-78 22923

78-84 18556

84-90 19650

90-96 18297

96-102 12299

102-108 7741

108-114 5094

114-120 4342

120-126 5288

126-132 4480

132-138 4727

138-144 --

144-150 --

150-156 --

A&B No. 2

A&B No. 2 AB02-MB04

--

100

80

120

130

170

310

220

290

300

100

160

140

AB02-MB03

--

80

80

80

70

100

80

100

100

100

80
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Table 3

A&B No. 2 Downhole Gamma Readings

Removal Site Evaluation Report

Abandoned Uranium Mines 

A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation

Coconino County, Arizona

Site Boring 
Sample Depth

 (inches)
Gamma Downhole1, 2

(cpm)

Gamma on Soil 

Cuttings 

(cpm)

0-6 578

6-12 2047

12-18 2394

18-24 2324

24-30 2337

30-36 2326

36-42 2310

42-48 2209

48-54 2420

54-60 2334

60-66 2371

66-72 2452

72-78 -- 2692

Notes:
1 
Gamma downhole measurements were collected for 60 seconds every 6 inches.

2 
Measurements were taken with a Ludlum model 44-62 probe and Ludlum model 2241 detector on 5/16/2019.

-- = not measured/analyzed

cpm = count per minute

100

AB02-MB05A&B No. 2

100

--

80

80

100

Acronyms and Abbreviations:
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Table 4a

A&B No. 3 Soil Analytical Results and Static Gamma Measurement Results - Undisturbed Areas

Removal Site Evaluation Report

Abandoned Uranium Mines 

A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation

Coconino County, Arizona

Method SW6020B SW6020B SW6020B SW6020B SW6020B

Analyte Arsenic Molybdenum Selenium Uranium Vanadium

Units (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

-- -- -- -- --

Sample Name Sample Name
Sample 

Date

Start 

Depth 

(inches 

bgs)

End 

Depth 

(inches 

bgs)

 Uncollimated 

Surface Static 

(normalized)

(cpm)

 Collimated 

Surface 

Static 

(normalized)

(cpm)

 Collimated 

Static at 

Depth 

(normalized)

(cpm)

Result Result Result Result Result Concentration
Uncertainty 

(2ơ)
MDC

AB03-GS02-01 AB03-GS02-01 10/30/2018 0 6 13936 2184 2153 <5.1 <2.5 2.8 1.5 28 0.573 0.183 0.169

AB03-GS03-01 AB03-GS03-01 10/30/2018 0 6 15392 2548 2746 3.1 J <2.5 3.1 0.95 67 0.834 0.205 0.159

AB03-GS04-01 AB03-GS04-01 11/2/2018 0 6 17357 2637 2821 2.7 J <2.4 3.1 1.0 55 0.799 0.186 0.134

AB03-GS05-01 AB03-GS05-01 11/2/2018 0 6 20619 3077 3200 4.8 J <2.6 2.6 3.0 62 1.71 0.323 0.208

AB03-GS06-01 AB03-GS06-01 11/6/2018 0 6 17269 2946 3034 6.7 <2.3 18 2.8 36 1.44 0.27 0.152

AB03-GS07-01 AB03-GS07-01 11/6/2018 0 6 21537 3625 2579 3.9 J <2.3 <2.3 2.7 59 2.56 0.446 0.228

AB03-GS07-01 DUP-07 11/6/2018 0 6 -- -- -- 4.1 J <2.6 2.0 J 2.2 53 2.47 0.415 0.22

AB03-GS08-01 AB03-GS08-01 11/2/2018 0 6 24128 3775 3442 4.0 J <2.6 2.2 J 3.1 48 3.49 0.488 0.151

AB03-GS09-01 AB03-GS09-01 11/2/2018 0 6 42567 6380 6556 11 <2.4 2.5 4.5 43 5.10 0.641 0.166

AB03-GS10-01 AB03-GS10-01 11/7/2018 0 6 18285 2987 3568 8.2 <2.3 2.7 1.1 59 0.869 0.251 0.262

AB03-GS11-01 AB03-GS11-01 11/7/2018 0 6 18346 3157 2917 4.4 J <2.4 4.9 0.75 42 0.928 0.233 0.171

1. Data validation and applied validation qualifiers are described in Appendix H.

2ơ = uncertainty estimation in plus or minus 2 standard deviations

-- = not measured/not analyzed

< = analyte was not detected at a concentration above the laboratory reporting limit

bgs = below ground surface

cpm = count per minute

DUP = duplicate sample

MDC = minimum detectable concentration (radiochemistry)

mg/kg = milligram per kilogram

pCi/g = picocurie per gram

Qualifier:

J = The analyte was positively identified; however, the associated numerical value is an estimated concentration only. “J” qualifiers are applied by the laboratory to denote concentrations that are less than the reporting limit but greater or 

equal to the method detection limit. “J” qualifiers are also applied during the data validation process, as described in Appendix H.

E901.1

Acronyms and Abbreviations:

Notes:

2. Underlined = Result is greater than the investigation level for radium-226. As described in Section 4.3.1, the investigation level is a conservative screening tool for lateral delineation; however, it is not representative of background 

mineralization at the site. The investigation level is not a cleanup level.

Radium-226

pCi/g

Radium-226 Investigation Level 2.3

1/1



Table 4b

A&B No. 3 Soil Analytical Results and Static Gamma Measurement Results - Disturbed Areas

Removal Site Evaluation Report

Abandoned Uranium Mines 

A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation

Coconino County, Arizona

SW6020B SW6020B SW6020B SW6020B SW6020B

Arsenic Molybdenum Selenium Uranium Vanadium

mg/kg mg/kg mg/kg mg/kg mg/kg

5.0 -- 4.5 1.1 74

-- -- -- -- --

Location
Sample 

Date
Sample ID

Start 

Depth 

(inch 

bgs)

End 

Depth 

(inch 

bgs)

Result Result Result Result Result Result
Uncertainty

(2ơ)
MDC

AB03-MB01-01 5/14/2019 AB03-MB01-01 0 6 2.0 0.35 J 2.6 4.0 34 1.67 0.300 0.171

AB03-MB02-01 5/14/2019 AB03-MB02-01 0 6 2.5 0.27 J 2.3 4.5 40 1.80 0.310 0.175

AB03-MB03-01 5/14/2019 AB03-MB03-01 12 18 1.9 0.28 J 2.1 6.3 38 1.11 0.221 0.140

AB03-MB03-02 5/14/2019 AB03-MB03-02 18 24 2.1 0.32 J 2.1 9.1 38 1.04 0.234 0.227

AB03-MB04-01 5/14/2019 AB03-MB04-01 12 18 1.2 0.50 2.0 42 33 4.96 0.678 0.240

AB03-MB04-02 5/14/2019 AB03-MB04-02 18 24 0.75 J 0.39 J 1.1 21 28 5.00 0.655 0.223

AB03-MB05-01 5/14/2019 AB03-MB05-01 0 6 2.1 0.19 J 2.6 0.78 39 0.714 0.207 0.165

AB03-MB05-02 5/14/2019 AB03-MB05-02 6 12 2.6 0.36 J 2.6 2.8 42 1.29 0.240 0.152

AB03-MD01-01 11/2/2018 AB03-MD01-01 0 6 35 24 4.7 110 48 60.0 6.33 0.428

AB03-MD02-01 11/2/2018 AB03-MD02-01 0 4 140 100 8.9 240 63 194 19.9 1.14

AB03-MD03-01 11/2/2018 AB03-MD03-01 0 6 22 3.0 3.7 29 41 40.4 4.32 0.514

AB03-MH01-01 10/30/2018 AB03-MH01-01 0 6 27 < 2.4 4.2 5.0 40 4.05 0.604 0.296

AB03-MH02-01 10/30/2018 AB03-MH02-01 0 6 9.5 < 2.4 4.8 8.1 55 3.68 0.524 0.205

AB03-MH03-01 10/30/2018 AB03-MH03-01 0 6 5.7 < 2.4 3.7 15 42 5.43 0.685 0.320

AB03-MH04-01 10/30/2018 AB03-MH04-01 0 6 4.6 J < 2.4 7.2 6.9 54 3.15 0.488 0.223

AB03-MH05-01 11/7/2018 AB03-MH5-01 0 6 4.0 J < 2.5 3.2 1.9 53 1.31 0.260 0.163

AB03-MH06-01 11/7/2018 AB03-MH6-01 0 6 3.3 J < 2.4 2.5 1.3 34 0.948 0.194 0.133

AB03-MH07-01 11/7/2018 AB03-MH7-01 0 6 7.6 < 2.5 3.2 0.90 58 1.06 0.248 0.181

AB03-MS01-01 5/14/2019 DUP-5 0 6 2.8 2.2 1.6 3.9 20 7.65 J 0.880 0.163

AB03-MS01-01 5/14/2019 AB03-MS01-01 0 6 3.4 2.1 2.1 3.4 24 50.9 J 5.42 0.486

AB03-MS01-02 5/14/2019 AB03-MS01-02 6 12 2.0 0.32 J 2.3 1.3 25 1.42 0.275 0.171

AB03-MS02-01 5/14/2019 AB03-MS02-01 0 6 3.0 0.37 J 2.2 0.86 56 0.920 0.220 0.161

AB03-MS02-02 5/14/2019 DUP-6 6 12 1.4 0.31 J 1.7 0.60 34 0.720 0.182 0.185

AB03-MS02-02 5/14/2019 AB03-MS02-02 6 12 2.0 0.61 1.6 0.69 47 0.547 0.187 0.224

AB03-MS03-01 5/14/2019 AB03-MS03-01 0 6 6.4 2.9 2.9 6.1 36 5.89 0.719 0.211

AB03-MS03-02 5/14/2019 AB03-MS03-02 6 9 5.3 1.8 2.1 7.4 40 4.23 0.557 0.190

AB03-WA21-01 10/30/2018 AB03-WA21-01 0 6 2.8 J < 2.7 < 2.7 2.4 48 1.21 0.247 0.163

Nonmineralized Shinarump Member (A&B No. 3 BSA 3) BTV

Radium-226 Investigation Level 2.3

Method

Analyte

Units

E901.1

Radium-226

pCi/g
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Table 4b

A&B No. 3 Soil Analytical Results and Static Gamma Measurement Results - Disturbed Areas

Removal Site Evaluation Report

Abandoned Uranium Mines 

A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation

Coconino County, Arizona

Notes:
1. Data validation and applied validation qualifiers are described in Appendix H.

2ơ = uncertainty estimation in plus or minus 2 standard deviations
-- = not measured/not analyzed
< = analyte was not detected at a concentration above the laboratory reporting limit
> = greater than
bgs = below ground surface
BSA = background study area
BTV = background threshold value
DUP = duplicate sample
MDC = minimum detectable concentration (radiochemistry)
mg/kg = milligram per kilogram
pCi/g = picocurie per gram

Qualifier:

J = The analyte was positively identified; however, the associated numerical value is an estimated concentration only. “J” qualifiers are applied by the laboratory to denote concentrations that are 

less than the reporting limit but greater or equal to the method detection limit. “J” qualifiers are also applied during the data validation process, as described in Appendix H.

Acronyms and Abbreviations:

2. Shaded = Exceeds the undisturbed local background BTV. Applies to samples collected between 0 and 12 inches bgs.

3. Underlined = Result is greater than the investigation level for radium-226. As described in Section 4.3.1, the investigation level is a conservative screening tool for lateral delineation; however, it is 

not representative of background mineralization at the site. The investigation level is not a cleanup level.

2/2



Table 4c

A&B No. 3 Soil Analytical Results and Static Gamma Measurement Results - Channels

Removal Site Evaluation Report

Abandoned Uranium Mines 

A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation

Coconino County, Arizona

-- -- -- -- --

Location
Sample 

Date
Sample ID

Start 

Depth

(inch 

bgs)

End 

Depth

(inch 

bgs)

Uncollimated 

Surface Static

Collimated 

Surface 

Static

Collimated 

Static at 

Depth

Result Result Result Result Result Result
Uncertainty 

(2ơ)
MDC

AB03-WA01-01 11/2/2018 AB03-WA01-01 0 6 16993 2822 2709 2.9 J < 2.3 2.1 J 0.87 66 0.886 0.216 0.195

AB03-WA02-01 11/13/2018 AB03-WA02-01 0 6 20853 3011 2697 3.0 J < 2.3 2.3 0.82 47 1.07 0.245 0.159

AB03-WA03-01 11/13/2018 AB03-WA03-01 0 6 22494 3628 3832 4.9 J < 2.6 2.0 J 0.93 61 0.739 0.184 0.188

AB03-WA04-01 11/13/2018 AB03-WA04-01 0 3 21196 3403 3099 3.6 J < 2.5 2.3 J 1.0 57 1.08 0.228 0.150

AB03-WA05-01 11/13/2018 AB03-WA05-01 0 6 22912 3573 -- 4.1 J < 2.5 3.4 1.5 67 1.53 0.264 0.154

AB03-WA05-02 11/13/2018 AB03-WA05-02 6 12 -- -- 3911 4.3 J < 2.5 2.0 J 1.6 51 1.54 0.286 0.176

AB03-WA06-01 11/13/2018 AB03-WA06-01 0 4 17094 2659 2126 5.2 < 2.4 3.3 1.5 63 1.39 0.264 0.144

AB03-WA07-01 11/2/2018 AB03-WA07-01 0 6 27456 3702 3567 < 5.1 < 2.5 1.8 J 2.4 37 2.64 0.391 0.166

AB03-WA08-01 11/2/2018 AB03-WA08-01 0 6 21736 3255 3786 3.0 J < 2.4 2.4 1.6 55 1.83 0.350 0.188

AB03-WA09-01 11/7/2018 AB03-WA09-01 0 6 19819 3482 -- 3.2 J < 2.2 2.5 0.90 40 1.46 0.254 0.107

AB03-WA09-02 11/7/2018 AB03-WA09-02 6 12 -- -- 3321 2.5 J < 2.2 7.3 0.71 20 1.09 0.269 0.198

AB03-WA10-01 11/7/2018 AB03-WA10-01 0 6 17860 2957 3252 4.0 J < 2.5 3.5 1.0 35 1.14 0.228 0.143

AB03-WA11-01 11/7/2018 AB03-WA11-01 0 6 17692 3112 3267 2.8 J < 2.3 2.4 0.82 27 1.05 0.216 0.127

AB03-WA12-01 11/7/2018 AB03-WA12-01 0 6 15233 2837 2906 3.6 J < 2.3 4.4 1.1 31 0.843 0.172 0.115

AB03-WA13-01 11/7/2018 AB03-WA13-01 0 6 14872 2319 2148 2.2 J < 2.2 1.9 J 0.60 21 0.915 0.202 0.147

AB03-WA14-01 11/7/2018 AB03-WA14-01 0 6 18096 2881 2912 2.8 J < 2.3 2.0 J 1.2 36 1.14 0.244 0.156

AB03-WA15-01 11/7/2018 AB03-WA15-01 0 6 14352 2382 2413 3.0 J < 2.4 4.5 1.2 23 0.992 0.230 0.163

AB03-WA16-01 11/2/2018 DUP-06 0 6 -- -- -- 5.7 < 2.4 2.5 3.0 J 51 2.97 0.434 0.280

AB03-WA16-01 11/2/2018 AB03-WA16-01 0 6 26728 4025 3744 7.7 1.5 J 2.9 13 J 56 3.26 0.522 0.252

AB03-WA17-01 11/6/2018 AB03-WA17-01 0 5 19228 3146 2872 3.3 J < 2.3 2.1 J 3.2 55 1.74 0.298 0.163

AB03-WA22-01 11/7/2018 AB03-WA22-01 0 6 25395 3743 3851 4.0 J < 2.2 3.1 2.3 45 0.997 0.252 0.205

AB03-WA23-01 11/7/2018 AB03-WA23-01 0 6 23067 3747 3277 14 1.0 J 2.6 4.6 47 1.59 0.324 0.202

AB03-WA24-01 11/7/2018 AB03-WA24-01 0 3 20895 3218 2427 2.6 J < 2.1 2.2 3.5 32 2.85 0.423 0.287

AB03-WA25-01 11/7/2018 AB03-WA25-01 0 6 20645 3337 2633 4.2 J < 2.4 2.2 J 2.3 48 1.65 0.285 0.148

Method

Analyte

Units

Non-Mineralized Shinarump Channel Alluvium BSA BTV

E901.1

Radium-226

pCi/g

4.2

SW6020B

Arsenic

mg/kg

5.2

SW6020B

Molybdenum

mg/kg

detect > 2.1

Radium-226 Investigation Level 2.3

SW6020B

Selenium

mg/kg

11

SW6020B

Uranium

mg/kg

2.1

SW6020B

Vanadium

mg/kg

52
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Table 4c

A&B No. 3 Soil Analytical Results and Static Gamma Measurement Results - Channels

Removal Site Evaluation Report

Abandoned Uranium Mines 

A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation

Coconino County, Arizona

Notes:

3. Data validation and applied validation qualifiers are described in Appendix H.

2ơ = uncertainty estimation in plus or minus 2 standard deviations
-- = not measured/not analyzed
< = analyte was not detected at a concentration above the laboratory reporting limit
> = greater than

bgs = below ground surface
BSA = background study area
BTV = background threshold value
DUP = duplicate sample
MDC = minimum detectable concentration (radiochemistry)
mg/kg = milligram per kilogram
pCi/g = picocurie per gram

Qualifier:

4. Underlined = Result is greater than the investigation level for radium-226. As described in Section 4.3.1, the investigation level is a conservative screening tool for lateral delineation, however it is not representative of 

background mineralization at the site. The investigation level is not a cleanup level.

J = The analyte was positively identified; however, the associated numerical value is an estimated concentration only. “J” qualifiers are applied by the laboratory to denote concentrations that are less than the reporting 

limit but greater or equal to the method detection limit. “J” qualifiers are also applied during the data validation process, as described in Appendix H.

Acronyms and Abbreviations:

1. Exceeds the nonmineralized Shinarump Member channel alluvium BSA BTV.
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Table 4d

A&B No. 3 Soil Analytical Results and Static Gamma Measurement Results – LCR Riparian Terrace

Removal Site Evaluation Report

Abandoned Uranium Mines 

A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation

Coconino County, Arizona

Location
Sample 

Date
Sample ID

Start 

Depth

End 

Depth

Uncollimated 

Surface Static

Collimated 

Surface 

Static

Collimated 

Static at 

Depth

Result Result Result Result Result Result
Uncertainty

(2ơ)
MDC

AB03-WT01-01 11/12/2019 AB03-WT01-01 0 6 13545 -- -- 3.7 0.64 1.1 0.79 17 0.906 0.212 0.143

AB03-WT01-02 11/12/2019 AB03-WT01-02 6 12 -- -- -- 3.1 0.35 J 1.1 0.58 14 0.841 0.201 0.151

AB03-WT02-01 11/12/2019 AB03-WT02-01 0 6 16485 -- -- 2.9 0.26 J 1.2 1.2 25 1.11 0.257 0.181

AB03-WT03-01 11/12/2019 AB03-WT03-01 0 6 15645 -- -- 3.2 0.33 J 1.2 1.1 21 1.13 0.243 0.169

AB03-WT03-02 11/12/2019 AB03-WT03-02 6 10 -- -- -- 2.2 0.19 J 1.2 1.1 16 1.08 0.284 0.226

AB03-WT04-01 11/12/2019 AB03-WT04-01 0 6 13335 -- -- 2.0 < 0.48 1.0 0.80 15 1.25 0.230 0.119

AB03-WT05-01 11/12/2019 AB03-WT05-01 0 6 15120 -- -- 2.4 0.22 J 1.1 0.97 20 0.777 0.152 0.0864

Notes:

2. Data validation and applied validation qualifiers are described in Appendix H.

2ơ = uncertainty estimation in plus or minus 2 standard deviations
-- = not measured/not analyzed
< = analyte was not detected at a concentration above the laboratory reporting limit
> = greater than
BSA = background study area
BTV = background threshold value
LCR = Little Colorado River
MDC = minimum detectable concentration (radiochemistry)
mg/kg = milligram per kilogram
pCi/g = picocurie per gram

Qualifier:

J = The analyte was positively identified; however, the associated numerical value is an estimated concentration only. “J” qualifiers are applied by the laboratory to denote concentrations that are less than the reporting limit 

but greater or equal to the method detection limit. “J” qualifiers are also applied during the data validation process, as described in Appendix H.

1. Exceeds the LCR riparian terrace BSA BTV.

Method

Analyte

Units

LCR Riparian Terrace BSA BTV

E901.1

Radium-226

pCi/g

1.43.3

SW6020B

Molybdenum

mg/kg

SW6020B

Vanadium

mg/kg

18

SW6020B

Selenium

mg/kg

1.8

SW6020B

Uranium

mg/kg

1.4

SW6020B

Arsenic

mg/kg

Acronyms and Abbreviations:

detect > 0.43

1/1
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Notes:
1. Black dot (   ) showing location was sampled
    at both 0-6 and 6-12 inch depths.
2. USEPA AUM: United States Environmental
    Protection Agency Abandoned Uranium Mine.
3. MD01 and MD02 sample locations were moved to avoid unsamplable intact sandstone; they consist of
    reclamation cover and/or cover interface material and are colored yellow like other MC samples.
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FIGURE

EnPro Holdings, Inc.
Abandoned Uranium Mines
A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation
Coconino County, Arizona

REMOVAL SITE EVALUATION REPORT

Notes:
1. Black dot (   ) showing location was sampled
    at both 0-6 and 6-12 inch depths.
2. USEPA AUM: United States Environmental
    Protection Agency Abandoned Uranium Mine.
3. MD01 and MD02 sample locations were moved to avoid unsamplable intact sandstone; they consist of
    reclamation cover and/or cover interface material and are colored yellow like other MC samples.

Ç

Soil Sampling Locations Gamma
(counts per minute)
! <20,000
! 20,000 - 30,000
! 30,000 - 40,000
! 40,000 - 50,000
! 50,000 - 60,000
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! 100,000 - 500,000
! >500,000
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Service Layer Credits: Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community

EnPro Holdings, Inc.
Abandoned Uranium Mines
A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation
Coconino County, Arizona

REMOVAL SITE EVALUATION REPORT

Notes:
1. USEPA AUM: United States Environmental Protection Agency
Abandoned Uranium Mine.
2. Local Watershed Boundaries were mapped in the field by
walking along the topographic high ground separating the 
mapped Surface Flow Channels.
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Lateral Delineation Step-Outs - 50 feet

, Surface Flow Channel 
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Surface Flow Direction 

Local Watershed Boundary
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FIGURE

EnPro Holdings, Inc.
Abandoned Uranium Mines
A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation
Coconino County, Arizona

REMOVAL SITE EVALUATION REPORT

Note:
USEPA AUM: United States Environmental Protection Agency
Abandoned Uranium Mine.
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FIGURE

EnPro Holdings, Inc.
Abandoned Uranium Mines
A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation
Coconino County, Arizona

REMOVAL SITE EVALUATION REPORT

Note:
USEPA AUM: United States Environmental Protection Agency
Abandoned Uranium Mine.
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FIGURE
Note:
USEPA AUM: United States Environmental Protection Agency
Abandoned Uranium Mine.

EnPro Holdings, Inc.
Abandoned Uranium Mines
A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation
Coconino County, Arizona

REMOVAL SITE EVALUATION REPORT
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Service Layer Credits:  Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

FIGURE

EnPro Holdings, Inc.
Abandoned Uranium Mines
A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation
Coconino County, Arizona

REMOVAL SITE EVALUATION REPORT

Notes:
1. Black dot (   ) showing location was sampled
    at both 0-6 and 6-12 inch depths.
2. USEPA AUM: United States Environmental Protection Agency Abandoned Uranium Mine.
3. MD01 and MD02 sample locations were moved to avoid unsamplable intact sandstone; they consist of
    reclamation cover and/or cover interface material and are colored yellow like other MC samples.

Ç

Soil Sampling Locations
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FIGURE

Legend
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Navajo Abandoned Mine Lands (NAML)
Reclamation Boundary

Arcadis Georectified NAML Boundary

Lateral Delineation Step-Outs - 50 feet

All Mapped Mining-Related Disturbances
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") MB: Characterization Boring

") MD: Mining Disturbance

") MH: Haul Road
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") WC: NAML Reclamation Cover Erosional Deposition
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RADIUM-226 ACTIVITY
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Service Layer Credits: Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Notes:
1. cpm: count per minute
2. pCi/g = picocurie per gram
3. Ra-226 = Radium-226
4. USEPA AUM: United States Environmental Protection Agency Abandoned Uranium Mine.
5. MD01 and MD02 sample locations were moved to avoid unsamplable intact sandstone; they consist of
    reclamation cover and/or cover interface material and are colored yellow like other MC samples.
6. Grey shading indicates Ra-226 is greater than the investigation level of 2.3 pCi/g. As described in Section 4.3.1, the investigation level is a conservative
    screening tool for lateral delineation, however it is not representative of background mineralization at the site. The investigation level is not a cleanup level.

EnPro Holdings, Inc.
Abandoned Uranium Mines
A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation
Coconino County, Arizona

REMOVAL SITE EVALUATION REPORT

AB02-GS02 Depth 11/02/2018

Ra-226 (pCi/g) 0 to 6 inches 1.12

Ra-226 (pCi/g) 6 to 12 inches 0.937

Collimated (cpm) 0 to 6 inches 2,548

Collimated (cpm) 6 to 12 inches 2,548

Uncollimated (cpm) 0 to 6 inches 16,328

AB02-GS03 Depth 10/31/2018

Ra-226 (pCi/g) 0 to 6 inches 1.1

Collimated (cpm) 0 to 6 inches 2,683

Uncollimated (cpm) 0 to 6 inches 16,451

AB02-GS04 Depth 10/31/2018

Ra-226 (pCi/g) 0 to 3 inches 1.36

Collimated (cpm) 0 to 3 inches 2,990

Uncollimated (cpm) 0 to 3 inches 17,713

AB02-GS05 Depth 10/31/2018

Ra-226 (pCi/g) 0 to 6 inches 1.36

Collimated (cpm) 0 to 6 inches 3,078

Uncollimated (cpm) 0 to 6 inches 18,658

AB02-GS09 Depth 11/02/2018

Ra-226 (pCi/g) 0 to 6 inches 1.11

Collimated (cpm) 0 to 6 inches 2,787

Uncollimated (cpm) 0 to 6 inches 18,720

AB02-GS10 Depth 11/02/2018

Ra-226 (pCi/g) 0 to 6 inches 2.01

Collimated (cpm) 0 to 6 inches 3,255

Uncollimated (cpm) 0 to 6 inches 20,176

AB02-GS11 Depth 11/02/2018

Ra-226 (pCi/g) 0 to 6 inches 1.43

Collimated (cpm) 0 to 6 inches 2,933

Uncollimated (cpm) 0 to 6 inches 18,096

AB02-MB05 Depth 05/16/2019

Ra-226 (pCi/g) 30 to 66 inches 1.6

Collimated (cpm) 0 to 6 inches 3,159

Collimated (cpm) 6 to 12 inches 3,604

Uncollimated (cpm) 0 to 6 inches 18,868

AB02-MC04 Depth 05/17/2019

Ra-226 (pCi/g) 0 to 6 inches 1.46

Ra-226 (pCi/g) 6 to 12 inches 1.36

Collimated (cpm) 0 to 6 inches 2,459

Collimated (cpm) 6 to 12 inches 3,572

Uncollimated (cpm) 0 to 6 inches 18,444

AB02-MD03 Depth 05/17/2019

Ra-226 (pCi/g) 0 to 6 inches 0.969

Ra-226 (pCi/g) 6 to 12 inches 1.1

Collimated (cpm) 0 to 6 inches 2,936

Collimated (cpm) 6 to 12 inches 3,222

Uncollimated (cpm) 0 to 6 inches 17,914

AB02-MH01 Depth 11/02/2018

Ra-226 (pCi/g) 0 to 6 inches 1.85

Collimated (cpm) 0 to 6 inches 4,671

Uncollimated (cpm) 0 to 6 inches 24,626

AB02-MH03 Depth 11/02/2018

Ra-226 (pCi/g) 0 to 6 inches 1.22

Collimated (cpm) 0 to 6 inches 3,350

Uncollimated (cpm) 0 to 6 inches 18,899
AB02-WA01 Depth 11/02/2018

Ra-226 (pCi/g) 0 to 6 inches 2.12

Collimated (cpm) 0 to 6 inches 3,745

Uncollimated (cpm) 0 to 6 inches 21,719

AB02-WA02 Depth 11/02/2018

Ra-226 (pCi/g) 0 to 6 inches 1.36

Collimated (cpm) 0 to 6 inches 3,163

Uncollimated (cpm) 0 to 6 inches 20,889

AB02-WA03 Depth 11/02/2018

Ra-226 (pCi/g) 0 to 6 inches 2.12

Ra-226 (pCi/g) 6 to 9 inches 1.23

Collimated (cpm) 0 to 6 inches 3,318

Collimated (cpm) 6 to 9 inches 3,575

Uncollimated (cpm) 0 to 6 inches 20,881

AB02-WA04 Depth 11/08/2018

Ra-226 (pCi/g) 0 to 6 inches 1.54

Collimated (cpm) 0 to 6 inches 3,183

Uncollimated (cpm) 0 to 6 inches 18,571

AB02-WA06 Depth 10/31/2018

Ra-226 (pCi/g) 0 to 6 inches 2.06

Collimated (cpm) 0 to 6 inches 3,819

Uncollimated (cpm) 0 to 6 inches 21,568

AB02-WA07 Depth 10/31/2018

Ra-226 (pCi/g) 0 to 6 inches 1.77

Collimated (cpm) 0 to 6 inches 3,331

Uncollimated (cpm) 0 to 6 inches 19,527

AB02-WA08 Depth 10/31/2018

Ra-226 (pCi/g) 0 to 6 inches 1.62

Ra-226 (pCi/g) 6 to 12 inches 1.46

Collimated (cpm) 6 to 12 inches 3,743

Collimated (cpm) 0 to 6 inches 3,271

Uncollimated (cpm) 0 to 6 inches 19,261

AB02-WA09 Depth 10/31/2018

Ra-226 (pCi/g) 0 to 6 inches 1.66

Collimated (cpm) 0 to 6 inches 3,371

Uncollimated (cpm) 0 to 6 inches 18,940

AB02-WA10 Depth 10/31/2018

Ra-226 (pCi/g) 0 to 6 inches 1.59

Collimated (cpm) 0 to 6 inches 3,448

Uncollimated (cpm) 0 to 6 inches 19,368

AB02-WA12 Depth 10/31/2018

Ra-226 (pCi/g) 0 to 6 inches 1.89

Collimated (cpm) 0 to 6 inches 3,329

Uncollimated (cpm) 0 to 6 inches 20,475

AB02-WA14 Depth 11/08/2018

Ra-226 (pCi/g) 0 to 6 inches 1.76

Collimated (cpm) 0 to 6 inches 2,943

Uncollimated (cpm) 0 to 6 inches 19,240

AB02-WA15 Depth 11/08/2018

Ra-226 (pCi/g) 0 to 6 inches 1.48

Collimated (cpm) 0 to 6 inches 2,891

Uncollimated (cpm) 0 to 6 inches 17,888

AB02-WA19 Depth 11/02/2018

Ra-226 (pCi/g) 0 to 6 inches 1.48

Collimated (cpm) 0 to 6 inches 2,860

Uncollimated (cpm) 0 to 6 inches 17,784

AB02-WC01 Depth 05/17/2019

Ra-226 (pCi/g) 0 to 6 inches 2.09

Ra-226 (pCi/g) 6 to 12 inches 2.25

Collimated (cpm) 0 to 6 inches 4,070

Collimated (cpm) 6 to 12 inches 3,816

Uncollimated (cpm) 0 to 6 inches 26,288

AB02-MH02 Depth 11/02/2018 05/17/2019

Ra-226 (pCi/g) 0 to 6 inches 1.51 1.67

Collimated (cpm) 0 to 6 inches 3,350 2,979

Uncollimated (cpm) 0 to 6 inches 20,713 18,232

AB02-MB03 Depth 05/16/2019

Ra-226 (pCi/g) 0 to 6 inches 1.39

Ra-226 (pCi/g) 6 to 12 inches 1.76

Ra-226 (pCi/g) 30 to 48 inches 1.61

Ra-226 (pCi/g) 84 to 102 inches 1.48

Collimated (cpm) 0 to 6 inches 3,042

Collimated (cpm) 6 to 12 inches 3,169

Uncollimated (cpm) 0 to 6 inches 18,444

Soil Sampling Locations

AB02-GS06 Depth 10/31/2018

Ra-226 (pCi/g) 0 to 6 inches 4.94

Collimated (cpm) 0 to 6 inches 4,284

Uncollimated (cpm) 0 to 6 inches 27,720

AB02-WA16 Depth 10/31/2018

Ra-226 (pCi/g) 0 to 6 inches 3.24

Collimated (cpm) 0 to 6 inches 3,791

Uncollimated (cpm) 0 to 6 inches 21,367

AB02-GS01 Depth 10/31/2018

Ra-226 (pCi/g) 0 to 6 inches 3.4

Ra-226 (pCi/g) 6 to 12 inches 2.72

Collimated (cpm) 0 to 6 inches 6,585

Collimated (cpm) 6 to 12 inches 5,036

Uncollimated (cpm) 0 to 6 inches 57,193

AB02-WA05 Depth 10/31/2018

Ra-226 (pCi/g) 0 to 6 inches 5.16

Collimated (cpm) 0 to 6 inches 4,582

Uncollimated (cpm) 0 to 6 inches 27,636

AB02-MC02 Depth 05/17/2019

Ra-226 (pCi/g) 0 to 6 inches 13.8

Collimated (cpm) 0 to 6 inches 5,841

Uncollimated (cpm) 0 to 6 inches 26,288

AB02-MC03 Depth 05/17/2019

Ra-226 (pCi/g) 5 to 5 inches 4.17

Collimated (cpm) 5 to 5 inches 3,689

Uncollimated (cpm) 5 to 5 inches 21,200

AB02-MC01 Depth 05/17/2019

Ra-226 (pCi/g) 12 to 18 inches 19.2

Collimated (cpm) 12 to 18 inches 7,007

AB02-MC07 Depth 05/17/2019

Ra-226 (pCi/g) 6 to 12 inches 46

Collimated (cpm) 6 to 12 inches 30,422

AB02-MC08 Depth 05/17/2019

Ra-226 (pCi/g) 14 to 15 inches 10.9

Collimated (cpm) 14 to 15 inches 7,674

AB02-GS08 Depth 11/02/2018

Ra-226 (pCi/g) 0 to 6 inches 4.14

Collimated (cpm) 0 to 6 inches 4,629

Uncollimated (cpm) 0 to 6 inches 30,366

AB02-WC02 Depth 05/17/2019

Ra-226 (pCi/g) 0 to 6 inches 7.62

Collimated (cpm) 0 to 6 inches 5,353

Uncollimated (cpm) 0 to 6 inches 31,694

AB02-GS07 Depth 11/02/2018

Ra-226 (pCi/g) 0 to 6 inches 3.51

Collimated (cpm) 0 to 6 inches 3,796

Uncollimated (cpm) 0 to 6 inches 23,712

AB02-WA13 Depth 10/31/2018

Ra-226 (pCi/g) 0 to 6 inches 2.63

Collimated (cpm) 0 to 6 inches 3,980

Uncollimated (cpm) 0 to 6 inches 22,155

AB02-MD02 Depth 05/17/2019

Ra-226 (pCi/g) 0 to 4 inches 6.02

Collimated (cpm) 0 to 4 inches 5,968

Uncollimated (cpm) 0 to 4 inches 33,496

AB02-MD01 Depth 05/17/2019

Ra-226 (pCi/g) 10 to 11 inches 14.5

Collimated (cpm) 10 to 11 inches 82,468

AB02-MC06 Depth 05/17/2019

Ra-226 (pCi/g) 0 to 6 inches 58.8

Collimated (cpm) 0 to 6 inches 7,325

Uncollimated (cpm) 0 to 6 inches 37,948

AB02-WA11 Depth 10/31/2018

Ra-226 (pCi/g) 0 to 6 inches 2.54

Ra-226 (pCi/g) 6 to 12 inches 2.5

Collimated (cpm) 0 to 6 inches 3,381

Collimated (cpm) 6 to 12 inches 3,602

Uncollimated (cpm) 0 to 6 inches 24,045

AB02-MC09 Depth 05/17/2019

Ra-226 (pCi/g) 0 to 6 inches 5.4

Collimated (cpm) 0 to 6 inches 4,113

Uncollimated (cpm) 0 to 6 inches 24,380

AB02-MB04 Depth 05/16/2019

Ra-226 (pCi/g) 66 to 84 inches 23.9

Ra-226 (pCi/g) 84 to 102 inches 32.2

Ra-226 (pCi/g) 102 to 120 inches 38.9

Ra-226 (pCi/g) 120 to 138 inches 13.9

Collimated (cpm) 0 to 6 inches 3,159

Collimated (cpm) 6 to 12 inches 3,901

Uncollimated (cpm) 0 to 6 inches 18,868

AB02-MB01 Depth 05/16/2019

Ra-226 (pCi/g) 24 to 48 inches 1.57

Ra-226 (pCi/g) 84 to 102 inches 5.12

Ra-226 (pCi/g) 102 to 120 inches 14.7

Collimated (cpm) 0 to 6 inches 3,148

Collimated (cpm) 6 to 12 inches 3,360

Uncollimated (cpm) 0 to 6 inches 18,444

AB02-MB02 Depth 05/16/2019

Ra-226 (pCi/g) 0 to 6 inches 1.63

Ra-226 (pCi/g) 6 to 12 inches 1.44

Ra-226 (pCi/g) 66 to 84 inches 18

Ra-226 (pCi/g) 84 to 102 inches 32.4

Ra-226 (pCi/g) 102 to 120 inches 9.03

Ra-226 (pCi/g) 138 to 156 inches 1.68

Collimated (cpm) 0 to 6 inches 3,106

Collimated (cpm) 6 to 12 inches 3,678

Uncollimated (cpm) 0 to 6 inches 18,550

AB02-WA18 Depth 11/08/2018

Ra-226 (pCi/g) 0 to 6 inches 3.53

Collimated (cpm) 0 to 6 inches 3,811

Uncollimated (cpm) 0 to 6 inches 21,008

AB02-MC10 Depth 05/16/2019

Ra-226 (pCi/g) 0 to 6 inches 3.3

Collimated (cpm) 0 to 6 inches 4,484

Uncollimated (cpm) 0 to 6 inches 25,440

AB02-WA17 Depth 11/08/2018

Ra-226 (pCi/g) 0 to 6 inches 4.48

Collimated (cpm) 0 to 6 inches 4,016

Uncollimated (cpm) 0 to 6 inches 19,810

AB02-MC05 Depth 05/17/2019

Ra-226 (pCi/g) 0 to 6 inches 77.1

Collimated (cpm) 0 to 6 inches 36,782

Uncollimated (cpm) 0 to 6 inches 137,800
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Service Layer Credits: Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community

Notes:
1. Results are reported in milligrams per kilogram (mg/kg).
2. J = The analyte was positively identified; however, the associated numerical value is an estimated concentration only.
   “J” qualifiers are applied by the lab to denote concentrations that are less than the reporting limit but greater or equal to the method detection limit.
   “J” qualifiers are also applied during the data validation process, as described in Appendix H. 
3. J- = The compound was positively identified; however, the associated numerical value is a low estimate.
4. U = The analyte was analyze for, but was not detected above the level of the reported sample quantification limit.
5. USEPA AUM: United States Environmental Protection Agency Abandoned Uranium Mine.
6. MD01 and MD02 sample locations were moved to avoid unsamplable intact sandstone; they consist of reclamation cover and/or cover interface material 
    and are colored yellow like other MC samples.
7. No systemic errors are suggested from the use of J and J- qualifiers and exceedances may be from sample matrix interferences or non-homogeneity.
8. Grey shading indicates metal constituents of potential concern are greater than the nonmineralized Shinarump Member channel alluvium Background 
    Study Area (BSA), as presented in Table 2c. As described in Section 4.5.2, the nonmineralized Shinarump Member channel alluvium BSA is a
    conservative screening tool for lateral delineation.  However, it is not representative of background mineralization at the site. 
    The reference BSA value is not a cleanup level.

EnPro Holdings, Inc.
Abandoned Uranium Mines
A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation
Coconino County, Arizona

REMOVAL SITE EVALUATION REPORT

Soil Sampling Locations

AB02-GS01 10/31/2018 10/31/2018

Depth 0 to 6 inches 6 to 12 inches

Arsenic 2.2 J 2.2 J

Molybdenum 2.4 U 2.6 U

Selenium 2.4 U 2.6 U

Uranium 6.1 8.1

Vanadium 69 78

AB02-GS02 11/02/2018 11/02/2018

Depth 0 to 6 inches 6 to 12 inches

Arsenic 1.9 J 4.9 U

Molybdenum 2.4 U 2.4 U

Selenium 2.7 2.9

Uranium 1.6 1.5

Vanadium 46 48

AB02-GS03 10/31/2018

Depth 0 to 6 inches

Arsenic 3.5 J

Molybdenum 2.6 U

Selenium 2.3 J

Uranium 1.2 J

Vanadium 58

AB02-GS04 10/31/2018

Depth 0 to 3 inches

Arsenic 6.8

Molybdenum 2.6 U

Selenium 4.2

Uranium 2.9 J

Vanadium 82

AB02-GS05 10/31/2018

Depth 0 to 6 inches

Arsenic 9.7

Molybdenum 2.5 U

Selenium 4.9

Uranium 2.5 J

Vanadium 74

AB02-GS06 10/31/2018

Depth 0 to 6 inches

Arsenic 5.9

Molybdenum 2.4 U

Selenium 2.7

Uranium 4.0 J

Vanadium 80

AB02-GS07 11/02/2018

Depth 0 to 6 inches

Arsenic 4.4 J

Molybdenum 2.5 U

Selenium 2.5

Uranium 7.1 J

Vanadium 85

AB02-GS08 11/02/2018

Depth 0 to 6 inches

Arsenic 5.7

Molybdenum 2.3 U

Selenium 2.1 J

Uranium 5.6 J

Vanadium 49

AB02-GS09 11/02/2018

Depth 0 to 6 inches

Arsenic 8.2

Molybdenum 2.5 U

Selenium 2.7

Uranium 2.6 J

Vanadium 69

AB02-GS10 11/02/2018

Depth 0 to 6 inches

Arsenic 9.3

Molybdenum 2.5 U

Selenium 2.5 U

Uranium 2.6 J

Vanadium 94

AB02-GS11 11/02/2018

Depth 0 to 6 inches

Arsenic 3.5 J

Molybdenum 2.6 U

Selenium 4.8

Uranium 2.0 J

Vanadium 60

AB02-MB01 05/16/2019 05/16/2019 05/16/2019

Depth 24 to 48 inches 84 to 102 inches 102 to 120 inches

Arsenic 3.7 4.7 12

Molybdenum 0.28 J 0.41 J 1.3

Selenium 2.4 J- 1.4 J- 2.7 J-

Uranium 2.1 6.9 34

Vanadium 39 J- 40 J- 57 J-

AB02-MB02 05/16/2019 05/16/2019 05/16/2019 05/16/2019 05/16/2019 05/16/2019

Depth 0 to 6 inches 6 to 12 inches 66 to 84 inches 84 to 102 inches 102 to 120 inches 138 to 156 inches

Arsenic 2.8 3.5 5.6 32 24 7.9

Molybdenum 0.26 J 0.27 J 0.69 2.8 1.8 0.36 J

Selenium 2.0 J- 2.2 J- 1.9 J- 6.2 J- 4.8 J- 2.2 J-

Uranium 2.0 2.0 10 190 82 3.5

Vanadium 34 J- 38 J- 42 J- 86 J- 49 J- 40 J-

AB02-MB03 05/16/2019 05/16/2019 05/16/2019 05/16/2019

Depth 0 to 6 inches 6 to 12 inches 84 to 102 inches 30 to 48 inches

Arsenic 2.5 2.1 6.8 1.5

Molybdenum 0.29 J 0.22 J 0.26 J 0.45 U

Selenium 1.8 J- 1.6 J- 2.2 J- 1.2 J-

Uranium 2.1 1.8 2.1 1.6

Vanadium 36 J- 33 J- 44 J- 23 J-

AB02-MB04 05/16/2019 05/16/2019 05/16/2019 05/16/2019

Depth 66 to 84 inches 84 to 102 inches 102 to 120 inches 120 to 138 inches

Arsenic 11 21 24 12

Molybdenum 3.2 2.7 3.7 1.8

Selenium 3.0 J- 3.6 J- 4.3 J- 2.6 J-

Uranium 52 83 110 36

Vanadium 64 J- 65 J- 79 J- 50 J-

AB02-MB05 05/16/2019

Depth 30 to 66 inches

Arsenic 3.3

Molybdenum 0.31 J

Selenium 2.1 J-

Uranium 1.9

Vanadium 41 J-

AB02-MC01 05/17/2019

Depth 12 to 18 inches

Arsenic 12

Molybdenum 1.9

Selenium 3.1 J-

Uranium 46 J-

Vanadium 66 J-

AB02-MC02 05/17/2019

Depth 0 to 6 inches

Arsenic 18

Molybdenum 0.98

Selenium 3.9 J-

Uranium 20 J-

Vanadium 85 J-

AB02-MC03 05/17/2019

Depth 5 to 5 inches

Arsenic 13

Molybdenum 0.86

Selenium 2.9 J-

Uranium 23 J-

Vanadium 48 J-

AB02-MC04 05/17/2019 05/17/2019

Depth 0 to 6 inches 6 to 12 inches

Arsenic 2.6 2.4

Molybdenum 0.82 0.73

Selenium 1.6 J- 1.6 J-

Uranium 1.6 J- 1.9 J-

Vanadium 51 J- 49 J-

AB02-MC05 05/17/2019

Depth 0 to 6 inches

Arsenic 37

Molybdenum 7.8

Selenium 6.9 J-

Uranium 180 J-

Vanadium 40 J-

AB02-MC06 05/17/2019

Depth 0 to 6 inches

Arsenic 51

Molybdenum 3.1

Selenium 13 J-

Uranium 280 J-

Vanadium 120 J-

AB02-MC07 05/17/2019

Depth 6 to 12 inches

Arsenic 18

Molybdenum 5.4

Selenium 3.8 J-

Uranium 95 J-

Vanadium 74 J-

AB02-MC08 05/17/2019

Depth 14 to 15 inches

Arsenic 12

Molybdenum 0.52

Selenium 2.6 J-

Uranium 12 J-

Vanadium 44 J-

AB02-MC09 05/17/2019

Depth 0 to 6 inches

Arsenic 3.5

Molybdenum 0.28 J

Selenium 2.1 J-

Uranium 5.9 J-

Vanadium 35 J-

AB02-MC10 05/16/2019

Depth 0 to 6 inches

Arsenic 4.7

Molybdenum 0.43 J

Selenium 2.1 J-

Uranium 6.1 J-

Vanadium 44 J-

AB02-MD01 05/17/2019

Depth 10 to 11 inches

Arsenic 4.0

Molybdenum 0.86

Selenium 2.0 J-

Uranium 11 J-

Vanadium 49 J-

AB02-MD02 05/17/2019

Depth 0 to 4 inches

Arsenic 4.2

Molybdenum 0.56

Selenium 2.1 J-

Uranium 5.9 J-

Vanadium 50 J-

AB02-MD03 05/17/2019 05/17/2019

Depth 0 to 6 inches 6 to 12 inches

Arsenic 45 30

Molybdenum 0.50 U 0.22 J

Selenium 2.6 J- 1.9 J-

Uranium 1.8 J- 1.5 J-

Vanadium 40 J- 45 J-

AB02-MH01 11/2/2018

Depth 0 to 6 inches

Arsenic 6.3

Molybdenum 2.3 U

Selenium 3.3

Uranium 4.1 J

Vanadium 85

AB02-MH02 11/2/2018 05/17/2019

Depth 0 to 6 inches 0 to 6 inches

Arsenic 15 13

Molybdenum 2.4 U 0.36 J

Selenium 2.9 3.8 J-

Uranium 2.4 J 2.4 J-

Vanadium 49 43 J-

AB02-MH03 11/2/2018

Depth 0 to 6 inches

Arsenic 5.3

Molybdenum 2.1 U

Selenium 4.1

Uranium 0.80 J

Vanadium 35

AB02-WA01 11/2/2018

Depth 0 to 6 inches

Arsenic 11

Molybdenum 2.4 U

Selenium 4.9

Uranium 2.2 J

Vanadium 44

AB02-WA02 11/2/2018

Depth 0 to 6 inches

Arsenic 8.3

Molybdenum 2.3 U

Selenium 5.0

Uranium 2.4 J

Vanadium 47

AB02-WA03 11/2/2018 11/2/2018

Depth 0 to 6 inches 6 to 9 inches

Arsenic 10 12

Molybdenum 2.6 U 2.5 U

Selenium 3.6 3.1

Uranium 1.9 J 1.7 J

Vanadium 57 49

AB02-WA04 11/8/2018

Depth 0 to 6 inches

Arsenic 11

Molybdenum 2.2 U

Selenium 3.5

Uranium 1.6 J

Vanadium 52

AB02-WA05 10/31/2018

Depth 0 to 6 inches

Arsenic 7.7

Molybdenum 2.5 U

Selenium 3.2

Uranium 9.5 J

Vanadium 110

AB02-WA06 10/31/2018

Depth 0 to 6 inches

Arsenic 4.9

Molybdenum 2.3 U

Selenium 2.0 J

Uranium 3.1

Vanadium 65
AB02-WA07 10/31/2018

Depth 0 to 6 inches

Arsenic 7.9

Molybdenum 2.4 U

Selenium 2.4

Uranium 4.2

Vanadium 50

AB02-WA08 10/31/2018 10/31/2018

Depth 0 to 6 inches 6 to 12 inches

Arsenic 8.3 11

Molybdenum 2.5 U 2.4 U

Selenium 5.1 7.5

Uranium 2.0 2.1

Vanadium 63 64

AB02-WA09 10/31/2018

Depth 0 to 6 inches

Arsenic 4.5 J

Molybdenum 2.3 U

Selenium 4.2

Uranium 2.3

Vanadium 68

AB02-WA10 10/31/2018

Depth 0 to 6 inches

Arsenic 5.4

Molybdenum 2.5 U

Selenium 3.5

Uranium 2.2

Vanadium 90

AB02-WA11 10/31/2018 10/31/2018

Depth 0 to 6 inches 6 to 12 inches

Arsenic 4.5 J 4.2 J

Molybdenum 2.7 U 2.4 U

Selenium 2.8 2.3 J

Uranium 2.8 3.1

Vanadium 77 58

AB02-WA12 10/31/2018

Depth 0 to 6 inches

Arsenic 16

Molybdenum 2.3 U

Selenium 2.5

Uranium 3.4

Vanadium 47

AB02-WA13 10/31/2018

Depth 0 to 6 inches

Arsenic 10

Molybdenum 2.5 U

Selenium 12

Uranium 3.3

Vanadium 57

AB02-WA15 11/8/2018

Depth 0 to 6 inches

Arsenic 5.6

Molybdenum 2.4 U

Selenium 4.5

Uranium 2.1

Vanadium 57

AB02-WA16 10/31/2018

Depth 0 to 6 inches

Arsenic 4.9 J

Molybdenum 2.6 U

Selenium 3.1

Uranium 4.7

Vanadium 72

AB02-WA17 11/8/2018

Depth 0 to 6 inches

Arsenic 11

Molybdenum 2.4 U

Selenium 5.3

Uranium 1.8

Vanadium 63

AB02-WA18 11/8/2018

Depth 0 to 6 inches

Arsenic 9.5

Molybdenum 2.2 U

Selenium 3.6

Uranium 3.3

Vanadium 51

AB02-WA19 11/2/2018

Depth 0 to 6 inches

Arsenic 3.8 J

Molybdenum 2.6 U

Selenium 4.2

Uranium 1.7

Vanadium 55

AB02-WC01 05/17/2019 05/17/2019

Depth 0 to 6 inches 6 to 12 inches

Arsenic 3.8 1.8

Molybdenum 0.39 J 0.30 J

Selenium 1.7 J- 1.0 J-

Uranium 7.4 J- 4.3 J-

Vanadium 46 J- 35 J-

AB02-WC02 05/17/2019

Depth 0 to 6 inches

Arsenic 4.3

Molybdenum 0.39 J

Selenium 2.5 J-

Uranium 7.0 J-

Vanadium 50 J-

AB02-WA14 11/8/2018

Depth 0 to 6 inches

Arsenic 5.2

Molybdenum 2.5 U

Selenium 3.2

Uranium 2.5

Vanadium 79

Constituent

Nonmineralized 
Shinarump Channel 

Alluvium BSA BTV (in 
mg/kg unless 

otherwise noted)

Arsenic 5.2

Molybdenum detection > 2.1

Selenium 11

Uranium 2.1

Vanadium 52

Radium-226 (pCi/g) 4.2
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Service Layer Credits: Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community

Notes:
1. Results are reported in milligrams per kilogram.
2. J = The analyte was positively identified; however, the associated numerical value is an estimated concentration only.
   “J” qualifiers are applied by the lab to denote concentrations that are less than the reporting limit but greater or equal to the
    method detection limit. “J” qualifiers are also applied during the data validation process, as described in Appendix H. 
3. J- = The compound was positively identified; however, the associated numerical value is a low estimate.
4. U = The analyte was analyze for, but was not detected above the level of the reported sample quantification limit.
5. USEPA AUM: United States Environmental Protection Agency Abandoned Uranium Mine.
6. MD01 and MD02 sample locations were moved to avoid unsamplable intact sandstone; they consist of
    reclamation cover and/or cover interface material and are colored yellow like other MC samples.
7. No systemic errors are suggested from the use of J and J- qualifiers and exceedances may be from sample matrix interferences
    or non-homogeneity.

EnPro Holdings, Inc.
Abandoned Uranium Mines
A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation
Coconino County, Arizona

REMOVAL SITE EVALUATION REPORT

Soil Sampling Locations

AB02-MB05 05/16/2019

Depth 30 to 66 inches

Arsenic 3.3

Molybdenum 0.31 J

Selenium 2.1 J-

Uranium 1.9

Vanadium 41 J-

AB02-MB02 05/16/2019 05/16/2019 05/16/2019 05/16/2019 05/16/2019 05/16/2019

Depth 0 to 6 inches 6 to 12 inches 66 to 84 inches 84 to 102 inches 102 to 120 inches 138 to 156 inches

Arsenic 2.8 3.5 5.6 32 24 7.9

Molybdenum 0.26 J 0.27 J 0.69 2.8 1.8 0.36 J

Selenium 2 J- 2.2 J- 1.9 J- 6.2 J- 4.8 J- 2.2 J-

Uranium 2 2 10 190 82 3.5

Vanadium 34 J- 38 J- 42 J- 86 J- 49 J- 40 J-

AB02-MB01 05/16/2019 05/16/2019 05/16/2019

Depth 24 to 48 inches 84 to 102 inches 102 to 120 inches

Arsenic 3.7 4.7 12

Molybdenum 0.28 J 0.41 J 1.3

Selenium 2.4 J- 1.4 J- 2.7 J-

Uranium 2.1 6.9 34

Vanadium 39 J- 40 J- 57 J-

AB02-MB03 05/16/2019 05/16/2019 05/16/2019 05/16/2019

Depth 0 to 6 inches 6 to 12 inches 30 to 48 inches 84 to 102 inches

Arsenic 2.5 2.1 1.5 6.8

Molybdenum 0.29 J 0.22 J 0.45 U 0.26 J

Selenium 1.8 J- 1.6 J- 1.2 J- 2.2 J-

Uranium 2.1 1.8 1.6 2.1

Vanadium 36 J- 33 J- 23 J- 44 J-

AB02-MB04 05/16/2019 05/16/2019 05/16/2019 05/16/2019

Depth 66 to 84 inches 84 to 102 inches 102 to 120 inches 120 to 138 inches

Arsenic 11 21 24 12

Molybdenum 3.2 2.7 3.7 1.8

Selenium 3 J- 3.6 J- 4.3 J- 2.6 J-

Uranium 52 83 110 36

Vanadium 64 J- 65 J- 79 J- 50 J-
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FIGURE

EnPro Holdings, Inc.
Abandoned Uranium Mines
A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation
Coconino County, Arizona

REMOVAL SITE EVALUATION REPORT

Notes:
1. USEPA AUM: United States Environmental Protection Agency Abandoned Uranium Mine.
2. cpm = count per minute.
3. pCi/g = picocurie per gram.
4. Investigation level (IL) was calculated as 21,376 cpm or 2.3 pCi/g estimated radium-226. As described in
    Section 4.3.1, the investigation level is a conservative screening tool for lateral delineation, however it is not
    representative of background mineralization at the site. The investigation level is not a cleanup level.

Legend
USEPA AUM Site Boundary

NAML Reclamation Boundary

Arcadis Georectified NAML Boundary

Lateral Delineation Step-Outs - 50 feet

All Mapped Mining-Related Disturbances

Walkover Gamma Result

> 5.0 x IL!

2.0 - 4.9 x IL!

1.5 - 1.9 x IL!

1.25 - 1.4 x IL!

1.0 - 1.24 x IL!

<IL!



FIGURE

APPROXIMATE 
GEORECTIFIED 

BOUNDARY

GENERALIZED GEOLOGICAL CROSS-
SECTION FOR A&B NO. 2

20

EnPro Holdings, Inc
Abandoned Uranium Mines

A&B No. 2 and A&B No. 3, Cameron Chapter, Navajo Nation. 
Coconino County, Arizona
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COVER MATERIAL 
DERIVED FROM ONSITE 

BORROW AREA DOZER CUT

POTENTIAL WASTE 
REPOSITORY PIT 

WITH COVER MATERIAL

NOT TO SCALE

NOTES

AUM = ABANDONED URANIUM MINE

NAML = NAVAJO ABANDONED MINE LANDS

USEPA = UNITED STATES ENVIRONMENTAL 
PROTECTION AGENCY

CROSS-SECTION TRACE IS DISPLAYED ON 
FIGURE 3 

THIS FIGURE IS SUBPARALLEL TO STRIKE. THE 
SECTION LINE WAS CHOSEN TO COVER THE 
MOST FEATURES ON THE SITE.

CERTAIN FEATURES SUCH AS THE NAML 
BORROW AREA ARE NOT SHOWN ON THIS 
FIGURE AS THEY ARE OUTSIDE OF THE 
CROSS SECTION TRACE OR TOO SMALL 
TO BE DISPLAYED.

LEGEND:

APPROXIMATE GEORECTIFIED AUM BOUNDARY

APPROXIMATE NAML BOUNDARY

APPROXIMATE USEPA AUM BOUNDARY

CONTACT (INFERRED)

ERODED COVER MATERIAL

Qal = COVER MATERIAL

Qal-fluv = QUATERNARY FLUVIAL DEPOSITS

TRcs = CHINLE FORMATION SHINARUMP MEMBER

TRcs-MINERALIZED = TRcs WITH URANIUM MINERALIZATION

TRm = MOENKOPI FORMATION

APPROXIMATE NAML 
AND USEPA AUM 

BOUNDARIES
APPROXIMATE 
GEORECTIFIED

NAML AND USEPA AUM 
BOUNDARIES



Combined Dozer Cuts (exploration): 0.07 acre, 278 perimeter (ft)

Overburden From Dozer Cuts (exploration): 0.06 acre

Visible remaining waste (mapped): 0.01 acre

Dozer Cuts (production): 0.03 acre, 153 perimeter (ft)

Combined NAML Reclamation Cover: 3.15 acre

Combined NAML Reclamation Cover
Erosional Deposition: 0.92 acre

Waste Repository Pit with NAML Reclamation Cover: 0.44 acre

0 200 400
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Legend

USEPA AUM Boundary

Navajo Abandoned Mine Lands (NAML)
Reclamation Boundary

Arcadis Georectified NAML Boundary

Lateral Delineation Step-Outs - 50 feet

Exploration

Dozer Cuts

Overburden From Dozer Cuts

Production

Visible Remaining Waste (mapped)

Dozer Cuts

Reclamation

NAML Reclamation Cover

NAML Reclamation Cover Erosional Deposition

Waste Repository Pit with NAML Reclamation Cover

A&B NO. 2 PRELIMINARY
MINING-RELATED DISTURBANCE

ACREAGE ESTIMATES

21

Service Layer Credits:  Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Notes:
1. USEPA AUM: United States Environmental Protection Agency Abandoned Uranium Mine.
2. Any apparent errors in summed values are due to rounding.
3. ft = feet

EnPro Holdings, Inc.
Abandoned Uranium Mines
A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation
Coconino County, Arizona

REMOVAL SITE EVALUATION REPORT

Disturbances That Contribute to Volume 

Estimates Acreage

Combined Exploration Disturbance 0.13

Combined Production Disturbance 0.05

Combined Reclamation Disturbance 4.52

All Mining‐Related Disturbance 4.69
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Legend
USEPA AUM Bound a ry
Nava jo Aba nd one d  Mine  La nd s  (NAML)
Recla m a tion Bound a ry
Arca d is  Geore ctifie d  NAML Bound a ry
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Cove r Mate ria l
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Ge ne ra l Q ua te rna ry Alluvium
Tria s s ic Chinle  Form a tion, Shina rum p
Me m be r (TRcs) - outcrop or ta lus
Tria s s ic Chinle  Form a tion, Shina rum p
Me m be r (TRcs) – subcrop
Tria s s ic Moe nkopi Form a tion – outcrop or ta lus

A&B NO. 3 STRATIGRAPHY

22
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EnPro Hold ing s , Inc.
Aba nd one d  Ura nium  Mine s
A&B No. 2 a nd  A&B No. 3

Ca m e ron Chapte r, Nava jo Nation
Coconino County, Arizona

REMOVAL SITE EVALUATION REPORT

Note:
USEPA AUM: Unite d  State s  Environm e nta l Protection Ag e ncy
Aba nd one d  Ura nium  Mine .
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FIGURE

EnPro Holdings, Inc.
Abandoned Uranium Mines
A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation
Coconino County, Arizona

REMOVAL SITE EVALUATION REPORT

Note:
USEPA AUM: United States Environmental Protection Agency
Abandoned Uranium Mine.

Legend
USEPA AUM Boundary 

Navajo Abandoned Mine Lands (NAML)
Reclamation Boundary 

Arcadis Georectified NAML Boundary

Lateral Delineation Step-Outs - 50 feet

Elevation Contour - 5 foot
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FIGURE

Legend
USEPA AUM Boundary 
Navajo Abandoned Mine Lands (NAML)
Reclamation Boundary 
Arcadis Georectified NAML Boundary
Lateral Delineation Step-Outs - 50 feet
Mapped Mining-Related Disturbances
Surface Flow Channel

") GS: Undisturbed
") MB: Characterization Boring
") MD: Mining Disturbance
") MH: Haul Road
") MS: Stockpile Area
") WA: Channel
") WT: LCR Terrace

A&B NO. 3 TOTAL EXTENT OF
MAPPED MINING-RELATED

DISTURBANCE AND GAMMA

24
Service Layer Credits:  Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

EnPro Holdings, Inc.
Abandoned Uranium Mines
A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation
Coconino County, Arizona

REMOVAL SITE EVALUATION REPORT

Notes:
1. Black dot (   ) showing location was sampled at both 0-6 and 6-12 inch depths.
2. USEPA AUM: United States Environmental Protection Agency Abandoned Uranium Mine.
3. LCR: Little Colorado River.

Ç

Soil Sampling Locations Gamma
(counts per minute)
! <20,000
! 20,000 - 30,000
! 30,000 - 40,000
! 40,000 - 50,000
! 50,000 - 60,000
! 60,000 - 100,000
! 100,000 - 500,000
! >500,000
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FIGURE

A&B NO. 3 MAPPED FLUVIAL 
CHANNELS AND LOCAL WATERSHED
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Service Layer Credits: Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community

EnPro Holdings, Inc.
Abandoned Uranium Mines
A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation
Coconino County, Arizona

REMOVAL SITE EVALUATION REPORT

Legend

USEPA AUM Boundary 

Navajo Abandoned Mine Lands (NAML)
Reclamation Boundary 

Arcadis Georectified NAML Boundary

Lateral Delineation Step-Outs - 50 feet

, Surface Flow Channel 

, Interpreted Surface Flow Channel 

Surface Flow Direction 

Local Watershed Boundary

Notes:
1. USEPA AUM: United States Environmental Protection Agency
Abandoned Uranium Mine.
2. Local Watershed Boundaries were mapped in the field by
walking along the topographic high ground separating the 
mapped Surface Flow Channels.
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Service Layer Credits: Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

EnPro Holdings, Inc.
Abandoned Uranium Mines
A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation
Coconino County, Arizona

REMOVAL SITE EVALUATION REPORT

Note:
USEPA AUM: United States Environmental Protection Agency Abandoned Uranium Mine
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Service Layer Credits:  Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

EnPro Holdings, Inc.
Abandoned Uranium Mines
A&B No. 2 and A&B No. 3
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REMOVAL SITE EVALUATION REPORT

Note:
USEPA AUM: United States Environmental Protection Agency Abandoned Uranium Mine
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USEPA AUM Boundary 
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Cover
Borrow Area
Grading Unrelated to Mining
Scarified Haul Road

Rock Barricade
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Service Layer Credits:  Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

EnPro Holdings, Inc.
Abandoned Uranium Mines
A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation
Coconino County, Arizona

REMOVAL SITE EVALUATION REPORT

Note:
USEPA AUM: United States Environmental Protection 
Agency Abandoned Uranium Mine
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FIGURE

Legend
USEPA AUM Boundary 
Navajo Abandoned Mine Lands (NAML)
Reclamation Boundary 
Arcadis Georectified NAML Boundary
Lateral Delineation Step-Outs - 50 feet
Mapped Mining-Related Disturbances
Surface Flow Channel 

") GS: Undisturbed
") MB: Characterization Boring
") MD: Mining Disturbance
") MH: Haul Road
") MS: Stockpile Area
") WA: Channel
") WT: LCR Terrace

A&B NO. 3 TOTAL EXTENT OF
MAPPED MINING-RELATED

DISTURBANCE 

29
Service Layer Credits:  Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

EnPro Holdings, Inc.
Abandoned Uranium Mines
A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation
Coconino County, Arizona

REMOVAL SITE EVALUATION REPORT

Notes:
1. Black dot (   ) showing location was sampled at both 0-6 and 6-12 inch depths.
2. USEPA AUM: United States Environmental Protection Agency Abandoned Uranium Mine.
3. LCR: Little Colorado River.

Ç

Soil Sampling Locations
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FIGURE

A&B NO. 3 STATIC MEASUREMENTS
AND LABORATORY-MEASURED

RADIUM-226 ACTIVITY
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Service Layer Credits: Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Notes:
1. cpm = count per minute.
2. J = The analyte was positively identified; however, the associated numerical value is an estimated concentration only.
   “J” qualifiers are applied by the lab to denote concentrations that are less than the reporting limit but greater or equal to the
    method detection limit. “J” qualifiers are also applied during the data validation process, as described in Appendix H. 
3. LCR: Little Colorado River
4. pCi/g = picocurie per gram
5. Ra-226 = Radium-226
6. USEPA AUM: United States Environmental Protection Agency Abandoned Uranium Mine.
7. Grey shading indicates Ra-226 is greater than the investigation level of 2.3 pCi/g. As described in Section 4.3.1, the investigation level is a
    conservative screening tool for lateral delineation, however it is not representative of background mineralization at the site. The investigation
    level is not a cleanup level.

EnPro Holdings, Inc.
Abandoned Uranium Mines
A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation
Coconino County, Arizona

REMOVAL SITE EVALUATION REPORT

AB03-GS02 Depth 10/30/2018

Ra-226 (pCi/g) 0 to 6 inches 0.573

Collimated (cpm) 0 to 6 inches 2,184

Uncollimated (cpm) 0 to 6 inches 13,936

AB03-GS03 Depth 10/30/2018

Ra-226 (pCi/g) 0 to 6 inches 0.834

Collimated (cpm) 0 to 6 inches 2,548

Uncollimated (cpm) 0 to 6 inches 15,392

AB03-GS04 Depth 11/02/2018

Ra-226 (pCi/g) 0 to 6 inches 0.799

Collimated (cpm) 0 to 6 inches 2,637

Uncollimated (cpm) 0 to 6 inches 17,357

AB03-GS05 Depth 11/02/2018

Ra-226 (pCi/g) 0 to 6 inches 1.71

Collimated (cpm) 0 to 6 inches 3,077

Uncollimated (cpm) 0 to 6 inches 20,619

AB03-GS06 Depth 11/06/2018

Ra-226 (pCi/g) 0 to 6 inches 1.44

Collimated (cpm) 0 to 6 inches 2,946

Uncollimated (cpm) 0 to 6 inches 17,269

AB03-GS10 Depth 11/07/2018

Ra-226 (pCi/g) 0 to 6 inches 0.869

Collimated (cpm) 0 to 6 inches 2,987

Uncollimated (cpm) 0 to 6 inches 18,285

AB03-GS11 Depth 11/07/2018

Ra-226 (pCi/g) 0 to 6 inches 0.928

Collimated (cpm) 0 to 6 inches 3,157

Uncollimated (cpm) 0 to 6 inches 18,346

AB03-MB01 Depth 05/14/2019

Ra-226 (pCi/g) 0 to 6 inches 1.67

Collimated (cpm) 0 to 6 inches 4,282

Uncollimated (cpm) 0 to 6 inches 22,790

AB03-MB02 Depth 05/14/2019

Ra-226 (pCi/g) 0 to 6 inches 1.8

Collimated (cpm) 0 to 6 inches 4,420

Uncollimated (cpm) 0 to 6 inches 22,896

AB03-MB03 Depth 05/14/2019

Ra-226 (pCi/g) 12 to 18 inches 1.11

Ra-226 (pCi/g) 18 to 24 inches 1.04

Collimated (cpm) 18 to 24 inches 3,191

AB03-MB05 Depth 05/14/2019

Ra-226 (pCi/g) 0 to 6 inches 0.714

Ra-226 (pCi/g) 6 to 12 inches 1.29

Collimated (cpm) 0 to 6 inches 2,904

Collimated (cpm) 6 to 12 inches 8,098

Uncollimated (cpm) 0 to 6 inches 17,702

AB03-MH05 Depth 11/07/2018

Ra-226 (pCi/g) 0 to 6 inches 1.31

Collimated (cpm) 0 to 6 inches 3,328

Uncollimated (cpm) 0 to 6 inches 21,112

AB03-MH06 Depth 11/07/2018

Ra-226 (pCi/g) 0 to 6 inches 0.948

Collimated (cpm) 0 to 6 inches 2,590

Uncollimated (cpm) 0 to 6 inches 16,744

AB03-MH07 Depth 11/07/2018

Ra-226 (pCi/g) 0 to 6 inches 1.06

Collimated (cpm) 0 to 6 inches 3,240

Uncollimated (cpm) 0 to 6 inches 17,547

AB03-MS02 Depth 05/14/2019

Ra-226 (pCi/g) 0 to 6 inches 0.92

Ra-226 (pCi/g) 6 to 12 inches 0.547

Collimated (cpm) 0 to 6 inches 2,826

Collimated (cpm) 6 to 12 inches 2,470

Uncollimated (cpm) 0 to 6 inches 18,020

AB03-WA01 Depth 11/02/2018

Ra-226 (pCi/g) 0 to 6 inches 0.886

Collimated (cpm) 0 to 6 inches 2,822

Uncollimated (cpm) 0 to 6 inches 16,993

AB03-WA02 Depth 11/13/2018

Ra-226 (pCi/g) 0 to 6 inches 1.07

Collimated (cpm) 0 to 6 inches 3,011

Uncollimated (cpm) 0 to 6 inches 20,853

AB03-WA03 Depth 11/13/2018

Ra-226 (pCi/g) 0 to 6 inches 0.739

Collimated (cpm) 0 to 6 inches 3,628

Uncollimated (cpm) 0 to 6 inches 22,494

AB03-WA04 Depth 11/13/2018

Ra-226 (pCi/g) 0 to 3 inches 1.08

Collimated (cpm) 0 to 3 inches 3,403

Uncollimated (cpm) 0 to 3 inches 21,196

AB03-WA05 Depth 11/13/2018

Ra-226 (pCi/g) 0 to 6 inches 1.53

Ra-226 (pCi/g) 6 to 12 inches 1.54

Collimated (cpm) 0 to 6 inches 3,573

Collimated (cpm) 6 to 12 inches 3,911

Uncollimated (cpm) 0 to 6 inches 22,912

AB03-WA06 Depth 11/13/2018

Ra-226 (pCi/g) 0 to 4 inches 1.39

Collimated (cpm) 0 to 4 inches 2,659

Uncollimated (cpm) 0 to 4 inches 17,094

AB03-WA08 Depth 11/02/2018

Ra-226 (pCi/g) 0 to 6 inches 1.83

Collimated (cpm) 0 to 6 inches 3,255

Uncollimated (cpm) 0 to 6 inches 21,736

AB03-WA09 Depth 11/07/2018

Ra-226 (pCi/g) 0 to 6 inches 1.46

Ra-226 (pCi/g) 6 to 12 inches 1.09

Collimated (cpm) 0 to 6 inches 3,482

Collimated (cpm) 6 to 12 inches 3,321

Uncollimated (cpm) 0 to 6 inches 19,819

AB03-WA10 Depth 11/07/2018

Ra-226 (pCi/g) 0 to 6 inches 1.14

Collimated (cpm) 0 to 6 inches 2,957

Uncollimated (cpm) 0 to 6 inches 17,860

AB03-WA11 Depth 11/07/2018

Ra-226 (pCi/g) 0 to 6 inches 1.05

Collimated (cpm) 0 to 6 inches 3,112

Uncollimated (cpm) 0 to 6 inches 17,692

AB03-WA12 Depth 11/07/2018

Ra-226 (pCi/g) 0 to 6 inches 0.843

Collimated (cpm) 0 to 6 inches 2,837

Uncollimated (cpm) 0 to 6 inches 15,233

AB03-WA13 Depth 11/07/2018

Ra-226 (pCi/g) 0 to 6 inches 0.915

Collimated (cpm) 0 to 6 inches 2,319

Uncollimated (cpm) 0 to 6 inches 14,872

AB03-WA14 Depth 11/07/2018

Ra-226 (pCi/g) 0 to 6 inches 1.14

Collimated (cpm) 0 to 6 inches 2,881

Uncollimated (cpm) 0 to 6 inches 18,096

AB03-WA15 Depth 11/07/2018

Ra-226 (pCi/g) 0 to 6 inches 0.992

Collimated (cpm) 0 to 6 inches 2,382

Uncollimated (cpm) 0 to 6 inches 14,352

AB03-WA17 Depth 11/06/2018

Ra-226 (pCi/g) 0 to 5 inches 1.74

Collimated (cpm) 0 to 5 inches 3,146

Uncollimated (cpm) 0 to 5 inches 19,228

AB03-WA21 Depth 10/30/2018

Ra-226 (pCi/g) 0 to 6 inches 1.21

Collimated (cpm) 0 to 6 inches 2,985

Uncollimated (cpm) 0 to 6 inches 18,512

AB03-WA22 Depth 11/07/2018

Ra-226 (pCi/g) 0 to 6 inches 0.997

Collimated (cpm) 0 to 6 inches 3,743

Uncollimated (cpm) 0 to 6 inches 25,395

AB03-WA23 Depth 11/07/2018

Ra-226 (pCi/g) 0 to 6 inches 1.59

Collimated (cpm) 0 to 6 inches 3,747

Uncollimated (cpm) 0 to 6 inches 23,067

AB03-WA25 Depth 11/07/2018

Ra-226 (pCi/g) 0 to 6 inches 1.65

Collimated (cpm) 0 to 6 inches 3,337

Uncollimated (cpm) 0 to 6 inches 20,645

AB03-WT01 Depth 11/12/2019

RA-226 (pCi/g) 0 to 6 inches 0.906

RA-226 (pCi/g) 6 to 12 inches 0.841

Uncollimated (cpm) 0 to 6 inches 13,545

AB03-WT02 Depth 11/12/2019

RA-226 (pCi/g) 0 to 6 inches 1.11

Uncollimated (cpm) 0 to 6 inches 16,485

AB03-WT03 Depth 11/12/2019

RA-226 (pCi/g) 0 to 6 inches 1.13

RA-226 (pCi/g) 6 to 10 inches 1.08

Uncollimated (cpm) 0 to 6 inches 15,645

AB03-WT04 Depth 11/12/2019

RA-226 (pCi/g) 0 to 6 inches 1.25

Uncollimated (cpm) 0 to 6 inches 13,335

AB03-WT05 Depth 11/12/2019

RA-226 (pCi/g) 0 to 6 inches 0.777

Uncollimated (cpm) 0 to 6 inches 15,120

Legend
USEPA AUM Boundary 

Navajo Abandoned Mine Lands (NAML)
Reclamation Boundary 

Arcadis Georectified NAML Boundary

Lateral Delineation Step-Outs - 50 feet

Mapped Mining-Related Disturbances

Surface Flow Channel

Soil Sampling Locations

") GS: Undisturbed

") MB: Characterization Boring

") MD: Mining Disturbance

") MH: Haul Road

") MS: Stockpile Area

") WA: Channel

") WT: LCR Terrace

AB03-GS01 Depth 10/30/2018

Ra-226 (pCi/g) 0 to 6 inches 1.96

Ra-226 (pCi/g) 6 to 12 inches 2.74

Collimated (cpm) 0 to 6 inches 4,098

Collimated (cpm) 6 to 12 inches 5,678

Uncollimated (cpm) 0 to 6 inches 27,768

AB03-MB04 Depth 05/14/2019

Ra-226 (pCi/g) 12 to 18 inches 4.96

Ra-226 (pCi/g) 18 to 24 inches 5

Collimated (cpm) 18 to 24 inches 6,180

AB03-MH04 Depth 10/30/2018

Ra-226 (pCi/g) 0 to 6 inches 3.15

Collimated (cpm) 0 to 6 inches 5,273

Uncollimated (cpm) 0 to 6 inches 33,904

AB03-MH01 Depth 10/30/2018

Ra-226 (pCi/g) 0 to 6 inches 4.05

Collimated (cpm) 0 to 6 inches 4,888

Uncollimated (cpm) 0 to 6 inches 34,216

AB03-MH03 Depth 10/30/2018

Ra-226 (pCi/g) 0 to 6 inches 5.43

Collimated (cpm) 0 to 6 inches 7,738

Uncollimated (cpm) 0 to 6 inches 61,048

AB03-MS01 Depth 05/14/2019

Ra-226 (pCi/g) 0 to 6 inches 50.9 J

Ra-226 (pCi/g) 6 to 12 inches 1.42

Collimated (cpm) 0 to 6 inches 4,176

Collimated (cpm) 6 to 12 inches 3,551

Uncollimated (cpm) 0 to 6 inches 29,574

AB03-MS03 Depth 05/14/2019

Ra-226 (pCi/g) 0 to 6 inches 5.89

Ra-226 (pCi/g) 6 to 9 inches 4.23

Collimated (cpm) 0 to 6 inches 4,834

Collimated (cpm) 6 to 9 inches 3,106

Uncollimated (cpm) 0 to 6 inches 28,302

AB03-MH02 Depth 10/30/2018

Ra-226 (pCi/g) 0 to 6 inches 3.68

Collimated (cpm) 0 to 6 inches 8,476

Uncollimated (cpm) 0 to 6 inches 59,280

AB03-WA24 Depth 11/07/2018

Ra-226 (pCi/g) 0 to 3 inches 2.85

Collimated (cpm) 0 to 3 inches 3,218

Uncollimated (cpm) 0 to 3 inches 20,895

AB03-GS09 Depth 11/02/2018

Ra-226 (pCi/g) 0 to 6 inches 5.1

Collimated (cpm) 0 to 6 inches 6,380

Uncollimated (cpm) 0 to 6 inches 42,567

AB03-WA16 Depth 11/02/2018

Ra-226 (pCi/g) 0 to 6 inches 3.26

Collimated (cpm) 0 to 6 inches 4,025

Uncollimated (cpm) 0 to 6 inches 26,728

AB03-MD03 Depth 11/02/2018

Ra-226 (pCi/g) 0 to 6 inches 40.4

Collimated (cpm) 0 to 6 inches 33,926

Uncollimated (cpm) 0 to 6 inches 141,633

AB03-MD02 Depth 11/02/2018

Ra-226 (pCi/g) 0 to 4 inches 194

Collimated (cpm) 0 to 4 inches 45,801

Uncollimated (cpm) 0 to 4 inches 271,202

AB03-MD01 Depth 11/02/2018

Ra-226 (pCi/g) 0 to 6 inches 60

Collimated (cpm) 0 to 6 inches 46,637

Uncollimated (cpm) 0 to 6 inches 247,999

AB03-WA07 Depth 11/02/2018

Ra-226 (pCi/g) 0 to 6 inches 2.64

Collimated (cpm) 0 to 6 inches 3,702

Uncollimated (cpm) 0 to 6 inches 27,456

AB03-GS07 Depth 11/06/2018

Ra-226 (pCi/g) 0 to 6 inches 2.56

Collimated (cpm) 0 to 6 inches 3,625

Uncollimated (cpm) 0 to 6 inches 21,537

AB03-GS08 Depth 11/02/2018

Ra-226 (pCi/g) 0 to 6 inches 3.49

Collimated (cpm) 0 to 6 inches 3,775

Uncollimated (cpm) 0 to 6 inches 24,128
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FIGURE

A&B NO. 3 SOIL ANALYTICAL
RESULTS FOR METAL CONSTITUENTS

OF POTENTIAL CONCERN
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Service Layer Credits: Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community

Notes:
1. Results are reported in milligrams per kilogram (mg/kg).
2. J = The analyte was positively identified; however, the associated numerical value is an 
   estimated concentration only.
   “J” qualifiers are applied by the lab to denote concentrations that are less than the reporting limit 
   but greater or equal to the method detection limit. “J” qualifiers are also applied during the data validation 
   process, as described in Appendix H. 
3. U = The analyte was analyze for, but was not detected above the level of the reported sample quantification limit.
4. USEPA AUM: United States Environmental Protection Agency Abandoned Uranium Mine.
5. LCR: Little Colorado River.

EnPro Holdings, Inc.
Abandoned Uranium Mines
A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation
Coconino County, Arizona

REMOVAL SITE EVALUATION REPORT

Soil Sampling Locations

Legend

USEPA AUM Boundary 

Navajo Abandoned Mine Lands (NAML)
Reclamation Boundary 

Arcadis Georectified NAML Boundary

Lateral Delineation Step-Outs - 50 feet

Mapped Mining-Related Disturbances

Surface Flow Channel

") GS: Undisturbed

") MB: Characterization Boring

") MD: Mining Disturbance

") MH: Haul Road

") MS: Stockpile Area

") WA: Channel

") WT: LCR Terrace

AB03-GS01 10/30/2018 10/30/2018

Depth 0 to 6 inches 6 to 12 inches

Arsenic 2.2 J 2.1 J

Molybdenum 2.5 U 2.4 U

Selenium 2.6 2.9

Uranium 2.1 3.1

Vanadium 33 35

AB03-GS02 10/30/2018

Depth 0 to 6 inches

Arsenic 5.1 U

Molybdenum 2.5 U

Selenium 2.8

Uranium 1.5

Vanadium 28

AB03-GS03 10/30/2018

Depth 0 to 6 inches

Arsenic 3.1 J

Molybdenum 2.5 U

Selenium 3.1

Uranium 0.95

Vanadium 67

AB03-GS04 11/02/2018

Depth 0 to 6 inches

Arsenic 2.7 J

Molybdenum 2.4 U

Selenium 3.1

Uranium 1.0

Vanadium 55

AB03-GS05 11/02/2018

Depth 0 to 6 inches

Arsenic 4.8 J

Molybdenum 2.6 U

Selenium 2.6

Uranium 3.0

Vanadium 62

AB03-GS06 11/06/2018

Depth 0 to 6 inches

Arsenic 6.7

Molybdenum 2.3 U

Selenium 18

Uranium 2.8

Vanadium 36

AB03-GS07 11/06/2018

Depth 0 to 6 inches

Arsenic 3.9 J

Molybdenum 2.3 U

Selenium 2.3 U

Uranium 2.7

Vanadium 59

AB03-GS08 11/02/2018

Depth 0 to 6 inches

Arsenic 4.0 J

Molybdenum 2.6 U

Selenium 2.2 J

Uranium 3.1

Vanadium 48

AB03-GS09 11/02/2018

Depth 0 to 6 inches

Arsenic 11

Molybdenum 2.4 U

Selenium 2.5

Uranium 4.5

Vanadium 43

AB03-GS10 11/07/2018

Depth 0 to 6 inches

Arsenic 8.2

Molybdenum 2.3 U

Selenium 2.7

Uranium 1.1

Vanadium 59

AB03-GS11 11/07/2018

Depth 0 to 6 inches

Arsenic 4.4 J

Molybdenum 2.4 U

Selenium 4.9

Uranium 0.75

Vanadium 42

AB03-MB01 05/14/2019

Depth 0 to 6 inches

Arsenic 2.0

Molybdenum 0.35 J

Selenium 2.6

Uranium 4.0

Vanadium 34

AB03-MB02 05/14/2019

Depth 0 to 6 inches

Arsenic 2.5

Molybdenum 0.27 J

Selenium 2.3

Uranium 4.5

Vanadium 40

AB03-MB03 05/14/2019 05/14/2019

Depth 12 to 18 inches 18 to 24 inches

Arsenic 1.9 2.1

Molybdenum 0.28 J 0.32 J

Selenium 2.1 2.1

Uranium 6.3 9.1

Vanadium 38 38

AB03-MB04 05/14/2019 05/14/2019

Depth 12 to 18 inches 18 to 24 inches

Arsenic 1.2 0.75 J

Molybdenum 0.50 0.39 J

Selenium 2.0 1.1

Uranium 42 21

Vanadium 33 28

AB03-MB05 05/14/2019 05/14/2019

Depth 0 to 6 inches 6 to 12 inches

Arsenic 2.1 2.6

Molybdenum 0.19 J 0.36 J

Selenium 2.6 2.6

Uranium 0.78 2.8

Vanadium 39 42

AB03-MD02 11/02/2018

Depth 0 to 4 inches

Arsenic 140

Molybdenum 100

Selenium 8.9

Uranium 240

Vanadium 63

AB03-MD03 11/02/2018

Depth 0 to 6 inches

Arsenic 22

Molybdenum 3.0

Selenium 3.7

Uranium 29

Vanadium 41

AB03-MH01 10/30/2018

Depth 0 to 6 inches

Arsenic 27

Molybdenum 2.4 U

Selenium 4.2

Uranium 5.0

Vanadium 40

AB03-MH02 10/30/2018

Depth 0 to 6 inches

Arsenic 9.5

Molybdenum 2.4 U

Selenium 4.8

Uranium 8.1

Vanadium 55

AB03-MH03 10/30/2018

Depth 0 to 6 inches

Arsenic 5.7

Molybdenum 2.4 U

Selenium 3.7

Uranium 15

Vanadium 42

AB03-MH04 10/30/2018

Depth 0 to 6 inches

Arsenic 4.6 J

Molybdenum 2.4 U

Selenium 7.2

Uranium 6.9

Vanadium 54

AB03-MH05 11/07/2018

Depth 0 to 6 inches

Arsenic 4.0 J

Molybdenum 2.5 U

Selenium 3.2

Uranium 1.9

Vanadium 53

AB03-MH06 11/07/2018

Depth 0 to 6 inches

Arsenic 3.3 J

Molybdenum 2.4 U

Selenium 2.5

Uranium 1.3

Vanadium 34

AB03-MH07 11/07/2018

Depth 0 to 6 inches

Arsenic 7.6

Molybdenum 2.5 U

Selenium 3.2

Uranium 0.90

Vanadium 58

AB03-MS01 05/14/2019 05/14/2019

Depth 0 to 6 inches 6 to 12 inches

Arsenic 3.4 2.0

Molybdenum 2.1 0.32 J

Selenium 2.1 2.3

Uranium 3.4 1.3

Vanadium 24 25

AB03-MS02 05/14/2019 05/14/2019

Depth 0 to 6 inches 6 to 12 inches

Arsenic 3.0 2.0

Molybdenum 0.37 J 0.61

Selenium 2.2 1.6

Uranium 0.86 0.69

Vanadium 56 47

AB03-MS03 05/14/2019 05/14/2019

Depth 0 to 6 inches 6 to 9 inches

Arsenic 6.4 5.3

Molybdenum 2.9 1.8

Selenium 2.9 2.1

Uranium 6.1 7.4

Vanadium 36 40

AB03-WA01 11/02/2018

Depth 0 to 6 inches

Arsenic 2.9 J

Molybdenum 2.3 U

Selenium 2.1 J

Uranium 0.87

Vanadium 66

AB03-WA02 11/13/2018

Depth 0 to 6 inches

Arsenic 3.0 J

Molybdenum 2.3 U

Selenium 2.3

Uranium 0.82

Vanadium 47

AB03-WA03 11/13/2018

Depth 0 to 6 inches

Arsenic 4.9 J

Molybdenum 2.6 U

Selenium 2.0 J

Uranium 0.93

Vanadium 61

AB03-WA04 11/13/2018

Depth 0 to 3 inches

Arsenic 3.6 J

Molybdenum 2.5 U

Selenium 2.3 J

Uranium 1.0

Vanadium 57

AB03-WA05 11/13/2018 11/13/2018

Depth 0 to 6 inches 6 to 12 inches

Arsenic 4.1 J 4.3 J

Molybdenum 2.5 U 2.5 U

Selenium 3.4 2.0 J

Uranium 1.5 1.6

Vanadium 67 51

AB03-WA06 11/13/2018

Depth 0 to 4 inches

Arsenic 5.2

Molybdenum 2.4 U

Selenium 3.3

Uranium 1.5

Vanadium 63

AB03-WA07 11/02/2018

Depth 0 to 6 inches

Arsenic 5.1 U

Molybdenum 2.5 U

Selenium 1.8 J

Uranium 2.4

Vanadium 37

AB03-WA08 11/02/2018

Depth 0 to 6 inches

Arsenic 3.0 J

Molybdenum 2.4 U

Selenium 2.4

Uranium 1.6

Vanadium 55

AB03-WA09 11/07/2018 11/07/2018

Depth 0 to 6 inches 6 to 12 inches

Arsenic 3.2 J 2.5 J

Molybdenum 2.2 U 2.2 U

Selenium 2.5 7.3

Uranium 0.90 0.71

Vanadium 40 20

AB03-WA10 11/07/2018

Depth 0 to 6 inches

Arsenic 4.0 J

Molybdenum 2.5 U

Selenium 3.5

Uranium 1.0

Vanadium 35

AB03-WA11 11/07/2018

Depth 0 to 6 inches

Arsenic 2.8 J

Molybdenum 2.3 U

Selenium 2.4

Uranium 0.82

Vanadium 27

AB03-WA12 11/07/2018

Depth 0 to 6 inches

Arsenic 3.6 J

Molybdenum 2.3 U

Selenium 4.4

Uranium 1.1

Vanadium 31

AB03-WA13 11/07/2018

Depth 0 to 6 inches

Arsenic 2.2 J

Molybdenum 2.2 U

Selenium 1.9 J

Uranium 0.60

Vanadium 21

AB03-WA14 11/07/2018

Depth 0 to 6 inches

Arsenic 2.8 J

Molybdenum 2.3 U

Selenium 2.0 J

Uranium 1.2

Vanadium 36

AB03-WA15 11/07/2018

Depth 0 to 6 inches

Arsenic 3.0 J

Molybdenum 2.4 U

Selenium 4.5

Uranium 1.2

Vanadium 23

AB03-WA16 11/02/2018

Depth 0 to 6 inches

Arsenic 7.7

Molybdenum 1.5 J

Selenium 2.9

Uranium 13 J

Vanadium 56

AB03-WA17 11/06/2018

Depth 0 to 5 inches

Arsenic 3.3 J

Molybdenum 2.3 U

Selenium 2.1 J

Uranium 3.2

Vanadium 55

AB03-WA21 10/30/2018

Depth 0 to 6 inches

Arsenic 2.8 J

Molybdenum 2.7 U

Selenium 2.7 U

Uranium 2.4

Vanadium 48

AB03-WA22 11/07/2018

Depth 0 to 6 inches

Arsenic 4.0 J

Molybdenum 2.2 U

Selenium 3.1

Uranium 2.3

Vanadium 45

AB03-WA23 11/07/2018

Depth 0 to 6 inches

Arsenic 14

Molybdenum 1.0 J

Selenium 2.6

Uranium 4.6

Vanadium 47

AB03-WA24 11/07/2018

Depth 0 to 3 inches

Arsenic 2.6 J

Molybdenum 2.1 U

Selenium 2.2

Uranium 3.5

Vanadium 32

AB03-WA25 11/07/2018

Depth 0 to 6 inches

Arsenic 4.2 J

Molybdenum 2.4 U

Selenium 2.2 J

Uranium 2.3

Vanadium 48

AB03-WT01 11/12/2019 11/12/2019

Depth 0 to 6 inches 6 to 12 inches

Arsenic 3.7 3.1

Molybdenum 0.64 0.35 J

Selenium 1.1 1.1

Uranium 0.79 0.58

Vanadium 17 14

AB03-WT02 11/12/2019

Depth 0 to 6 inches

Arsenic 2.9

Molybdenum 0.26 J

Selenium 1.2

Uranium 1.2

Vanadium 25

AB03-WT03 11/12/2019 11/12/2019

Depth 0 to 6 inches 6 to 10 inches

Arsenic 3.2 2.2

Molybdenum 0.33 J 0.19 J

Selenium 1.2 1.2

Uranium 1.1 1.1

Vanadium 21 16

AB03-WT04 11/12/2019

Depth 0 to 6 inches

Arsenic 2.0

Molybdenum 0.48 U

Selenium 1.0

Uranium 0.80

Vanadium 15

AB03-WT05 11/12/2019

Depth 0 to 6 inches

Arsenic 2.4

Molybdenum 0.22 J

Selenium 1.1

Uranium 0.97

Vanadium 20

AB03-MD01 11/02/2018

Depth 0 to 6 inches

Arsenic 35

Molybdenum 24

Selenium 4.7

Uranium 110

Vanadium 48

Constituent

Nonmineralized 
Shinarump Channel 

Alluvium BSA BTV (in 
mg/kg unless 

otherwise noted)

Arsenic 5.2

Molybdenum detection > 2.1

Selenium 11

Uranium 2.1

Vanadium 52

Radium-226 (pCi/g) 4.2
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Notes:
1. USEPA AUM: United States Environmental Protection Agency Abandoned Uranium Mine.
2. cpm = count per minute.
3. pCi/g = picocurie per gram.
4. Investigation level (IL) was calculated as 21,376 cpm or 2.3 pCi/g estimated radium-226. As described in
    Section 4.3.1, the investigation level is a conservative screening tool for lateral delineation, however it is not
    representative of background mineralization at the site. The investigation level is not a cleanup level.
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1. USEPA AUM: United States Environmental Protection Agency Abandoned Uranium Mine.
2. Any apparent errors in summed values are due to rounding.
3. ft = feet

Disturbances That Contribute to Volume 
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Combined Exploration Disturbance 2.24

Combined Production Disturbance 0.85

Combined Reclamation Disturbance 0.31

All Mining‐Related Disturbance 3.41
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ACRONYMS AND ABBREVIATIONS 
2x2 system Ludlum Model 44-10 thallium-doped sodium iodide 2- by 2-inch probe  

95% UCL 95 percent upper confidence limit on the mean 

<  less than 

Arcadis Arcadis U.S., Inc. 

AUM abandoned uranium mine 

Background Report Background and Correlation Studies Report 

BSA background study area 

BTV background threshold value 

CA correlation area 

COPC constituent of potential concern  

cpm count per minute 

CSM conceptual site model 

CV coefficient of variation 

DQO data quality objective 

EnPro EnPro Holdings, Inc. 

GPS global positioning system 

GS General Site (undisturbed soil sample location) 

ID identification 

IL investigation level 

LCR Little Colorado River 

n number of samples or measurements in a dataset  

NA not applicable because full walkover survey was not completed in this 
area 

NAA naturally occurring radioactive material assessment area 

NORM naturally occurring radioactive material 

pCi/g picocurie per gram 

ProUCL ProUCL Version 5.1 software 

p-value probability value 

Q-Q quantile-quantile 

QAPP Quality Assurance Project Plan 
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R correlation coefficient between variables 

R2 coefficient of determination 

RCRA Resource Conservation and Recovery Act 

RSE removal site evaluation 

RSE Report Removal Site Evaluation Report 

RSE Work Plan Removal Site Evaluation Work Plan 

SAAM stratigraphically at and above mineralization 

Sites abandoned uranium mines A&B No. 2 and A&B No. 3, Cameron 
Chapter, Navajo Nation, located in Coconino County, Arizona 

SOP standard operating procedure 

SUM stratigraphically underlying mineralization 

Unified Guidance Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities, 
Unified Guidance 

UNSCEAR United Nations Scientific Committee on the Effects of Atomic Radiation 

USEPA United States Environmental Protection Agency 

UTL95-95 95 percent upper tolerance limit with 95 percent coverage 

x independent variable 

y dependent variable 
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1 INTRODUCTION 
On behalf of EnPro Holdings, Inc. (EnPro), Arcadis U.S., Inc. (Arcadis) prepared this Background and 
Correlation Studies Report (Background Report) for abandoned uranium mines (AUMs) A&B No. 2 and 
A&B No. 3, Cameron Chapter, Navajo Nation, located in Coconino County, Arizona (Sites). This 
Background Report is intended to supplement the Removal Site Evaluation Report (RSE Report) with 
additional data and interpretations from nonmineralized and mineralized background areas. Although the 
RSE Report contains subsets of the information presented herein, this Background Report provides a 
more robust review of background characteristics at the Sites. The evaluation of multiple types of 
background areas, as presented in this Background Report, is necessary because of the unique natural 
and anthropogenic characteristics of surficial AUMs such as A&B No. 2 and A&B No. 3. As such, 
methods were employed to assess background at the Sites in a way that addresses natural spatial 
heterogeneity. This has been accomplished using a combination of three types of background areas: 
background study areas (BSAs), naturally occurring radioactive material assessment areas (NAAs), and 
local undisturbed areas. As a conservative approach, only the nonmineralized BSAs are presented in the 
RSE Report, as requested by Agency review. 

This Background Report is provided as Appendix C to the Removal Site Evaluation Report (RSE Report) 
and provides additional data, data analysis, and interpretations to the evaluation of background presented 
in the RSE Report to incorporate the heterogeneity of site materials. The objectives of this Background 
Report are to: 

• Present results of sampling and data analysis at locations potentially relevant to background 
characterization conducted in accordance with the Removal Site Evaluation Work Plan (RSE Work 
Plan; Arcadis 2019a).  

• Evaluate background conditions for comparison with site conditions in the RSE Report. 

Three types of data were collected and evaluated:  

• Walkover gamma data collected on the Sites, at features leading away from the Sites (channels and 
roads), and each background area.  

• Uncollimated (at the surface) and collimated (at the surface and at depth) static gamma 
measurements collected at each soil sample location.  

• Soil sample laboratory analytical results for radium-226 and other constituents of potential concern 
(COPCs).  

This Background Report presents: 

• An assessment of data collected at BSAs to characterize nonmineralized background conditions for 
geologic units at the Sites (i.e., units without uranium mineralization).  

• An assessment of data collected at NAAs to characterize naturally occurring radioactive material 
(NORM) in areas with natural mineralization, but not influenced by mining-related activities.  

• An assessment of local background conditions at the Sites based on data collected at undisturbed 
locations surrounding site mining-related disturbances.   
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• A correlation developed from field-measured uncollimated static gamma measurements and 
laboratory-measured radium-226 concentrations in soil. This correlation is used to estimate soil 
radium-226 concentrations using field-based gamma measurements, which can be efficiently 
collected, at a high frequency, over large areas. 

• Calculation of an investigation level (IL) that will be used as one line of evidence for lateral delineation 
of mining-related disturbances as part of a multiple lines of evidence assessment approach. 

• Calculation of background threshold values (BTVs) that are applied to evaluate the contribution of 
naturally occurring background concentrations of radium and metal COPCs at the Sites. 

• Comparisons of estimated radium-226 activity concentration profiles between site mining-related 
disturbance areas and background areas. 

Descriptions of the site geology, history, and current conditions; conceptual site models (CSMs); and an 
evaluation of the results presented in this Background Report are provided in the RSE Report.  
Supporting data analysis sheets are included as Attachment A to this Background Report. 



APPENDIX C - BACKGROUND AND CORRELATION STUDIES REPORT 

arcadis.com 
DRAFT-FINAL_EnPro_AppC_for_AB02_and_AB03_July2022 3 

2 STUDY AREA SELECTION 
This section describes the three types of background areas (BSAs, NAAs, and local background areas) 
selected for evaluation in comparison to site conditions. Each type is summarized below: 

• BSAs are nonmineralized geological analogues for the Sites that were identified in RSE Work Plan 
(Arcadis 2019a). While representative of site geology, geochemical conditions at BSAs are not 
reflective of background conditions in mineralized areas at the Sites because they do not contain 
mineralized materials. 

• NAAs are mineralized geological analogues that reflect NORM characteristics in the Cameron Mining 
District, though not specifically at the Sites. These locations, which were specified in the RSE Work 
Plan (Arcadis 2019a), are reflective of NORM in mineralized rocks in the CMD and can be a useful 
point of comparison for site disturbance data. However, as a result of heterogeneity in the distribution 
and nature of mineralization, NAAs may not necessarily be reflective of site-specific mineralization 
patterns. 

• Local undisturbed areas are well-suited for identifying background conditions at disturbance areas 
given the regional heterogeneity in geological and geochemical characteristics related to nonuniform 
distribution of natural COPC-bearing deposits. 

While background was characterized at three types of locations, as requested by the Agencies in 
comments provided on May 19, 2022 (Tetra Tech 2022), only results from the BSAs are used to evaluate 
data in this RSE Report. This Background Report serves as a supporting document and more 
comprehensive evaluation of background characteristics, including NAAs and local undisturbed areas, to 
support an engineering evaluation/cost estimate (EE/CA) upon approval of the RSE Report.  

For both BSAs and NAAs, areas were selected that are not culturally or ecologically significant and are 
not influenced by mining-related or other anthropogenic activities. BSA and NAA locations are shown on 
Figures 1 and 2. Although individual site names are referenced in BSA and NAA names, some BSAs and 
NAAs are points of comparison for both Sites, as discussed below.  

Local background areas, at and near the Sites, were also selected for characterization. These areas are 
included because they are well-suited to representative site-specific conditions, given the regional 
heterogeneity in geological and geochemical characteristics related to nonuniform distribution of natural 
COPC-bearing deposits. Note that “disturbed” and “undisturbed” are used throughout the RSE Report 
and this Background Report to denote whether areas were directly physically affected by mining-related 
activities. Local background areas/adjacent undisturbed areas were interpreted to be undisturbed and 
representative of site-specific background material. This determination was made using multiple lines of 
evidence including historical documentation, visual observations of mining-related disturbances, gamma 
scanning results, soil analytical sample results, topography, and potential mining-related material 
transport pathways. Local background areas are shown on Figures 3, 4a, and 4b. 

2.1 Background Study Areas  
Proposed areas for selection of BSAs were presented in the RSE Work Plan (Arcadis 2019a). Final BSA 
locations were identified in the field in spring 2018 by the EnPro team, with observation and input by the 
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United States Environmental Protection Agency (USEPA) team. Although the initial targeted area of BSAs 
was 0.5 acre, larger BSAs were ultimately selected to fully capture representative nonmineralized 
conditions. Although some BSAs are larger than 0.5 acre (Table 2-1, below), they meet the USEPA’s 
desired criteria for homogeneity in walkover gamma data (coefficient of variation [CV] values less than 0.3 
[preferred] to 0.5 [allowed]). 

Table 2-1. Size of BSAs 

BSA Description BSA ID Size (acres) CV 

Tappan Wash  A&B No. 2 BSA 1 0.78 0.12 

Nonmineralized Shinarump Member channel alluvium A&B No. 2 BSA 2 0.15 0.13 

Little Colorado River (LCR) streambed alluvium A&B No. 3 BSA 1 1.3 NA 

LCR terrace alluvium A&B No. 3 BSA 2 0.63 NA 

Nonmineralized Shinarump Member A&B No. 3 BSA 3 0.55 0.09 

Tappan Canyon  A&B No. 3 BSA 4 0.42 0.11 
Notes: 
ID = identification 
NA = not applicable because full walkover survey was not completed in this area 

The purpose of BSA characterization and sampling was to provide points of comparison for 
nonmineralized background conditions in relevant geologic units near the Sites. BSAs were selected to 
evaluate four types of nonmineralized areas: 

1. Nonmineralized Shinarump Member outcrop and subcrop (A&B No. 3 BSA 3). This BSA represents 
undisturbed Shinarump Member outcrop and subcrop that is topographically and hydrologically 
isolated from the Sites. This location is stratigraphically similar to the mineralized portion of the 
Shinarump Member at the Sites but is outside of the mineralized paleochannel in which NORM 
occurs.  

2. Nonmineralized Shinarump Member channel alluvium (A&B No. 2 BSA 2). This BSA includes 
depositional segments of a channel that are not hydrologically connected to the Sites. Alluvium in 
these channel segments is derived from upstream erosion of nonmineralized Shinarump Member 
outcrops. 

3. Nonmineralized material in the Tappan Wash and Tappan Canyon (A&B No. 2 BSA 1 and A&B No. 3 
BSA 4, respectively). These BSAs include portions of the Tappan Wash upstream of mining-related 
disturbances with little to no mineralized alluvium.  

4. Nonmineralized material on the LCR terrace (A&B No. 3 BSA 2) and in the LCR channel (A&B No. 3 
BSA 1). The LCR terrace BSA includes a terrace area on the LCR located upstream of A&B No. 3. 
This location is downslope from undisturbed, nonmineralized Shinarump Member outcrop, Moenkopi 
outcrop and subcrop, and debris flow deposits but is topographically isolated and above the active 
LCR channel. The LCR channel BSA was selected to represent conditions in the active channel 
upstream from the potential influence of A&B No. 3. Gamma scanning and soil sampling were not 
conducted at this location because it remained inundated throughout the field seasons when this work 
was conducted.  
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Conditions at BSAs are not reflective of background conditions in mineralized areas at the Sites because 
they do not contain mineralized materials. However, these areas may provide a conservative screening 
tool for lateral delineation of mining-related disturbances.  

2.2 Naturally Occurring Radioactive Material Assessment Areas 
Proposed areas for selection of NAAs were presented in the RSE Work Plan (Arcadis 2019a). Final NAA 
locations were identified in the field in spring 2018 by the EnPro team. NAAs were selected based on in-
field assessments by a team experienced with the local geology, uranium geochemistry, and mining 
history. The two NAAs are adjacent to one another. Table 2-2, below, presents the sizes of the NAAs. 

Table 2-2. Size of NAAs 

NAA Description NAA ID Size  
(acres) CV 

Mineralized Shinarump Member NAA 1 0.78 1.26 

Mineralized Shinarump Member channel alluvium NAA 2 0.15 0.10 
 

The purpose of NAA characterization and sampling was to provide points of comparison for mineralized 
background conditions that reflect NORM characteristics in the Cameron area, though not necessarily 
specifically at the Sites. NAAs were selected to evaluate two types of mineralized areas: 

1. Mineralized Shinarump Member sandstone outcrop and subcrop (NAA 1). This NAA represents 
variably mineralized Shinarump Member sandstone and closely associated subcrop. 

2. Mineralized Shinarump Member channel alluvium (NAA 2). This NAA represents alluvial material 
downslope from exposed, undisturbed mineralized Shinarump Member sandstone and related 
subcrop. 

The mineralized Shinarump Member outcrop and subcrop NAA was selected to be as representative as 
possible of NORM at or near surface at the Sites. Generally, conditions at this NAA are conservative 
compared to interpreted historical mineralized conditions at the Sites, which once had ore-grade or near-
ore-grade mineralization at the surface. Where these conditions existed in the Cameron area, exploration 
and mining were conducted. Thus, areas that are true analogs of pre-mining conditions at the Sites are 
disturbed, and therefore not available to be selected as NAAs. The channel NAA was selected to 
represent radium-226 in channels potentially influenced by upslope NORM, but unaffected by mining-
related activities.  

2.3 Local Background Areas 
The purpose of characterization of local background areas was to provide the nearest possible analog to 
site-specific conditions prior to mining-related activities. As a result of heterogeneity in the distribution and 
nature of mineralization, local background areas are more representative of site-specific conditions than 
areas at a greater distance away from the Sites. At each site, the area surrounding the delineated mining-
related disturbance is the best available reflection of local mineralization patterns that created the material 
that was explored, mined, and/or reclaimed. Local background conditions were evaluated at the Sites, in 
two areas: 
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1. An area of approximately the same size as the disturbance, immediately surrounding the disturbance 
(adjacent undisturbed area) used in assessment of walkover gamma data. 

2. Undisturbed soil sample locations, where General Site (GS) samples were collected. 

The adjacent undisturbed area and undisturbed soil sample locations at A&B No. 2 and A&B No. 3 are 
shown on Figures 3, 4a, and 4b, respectively. An examination of the walkover gamma data in the 
adjacent undisturbed area at A&B No. 3 revealed a difference in the underlying distributions of walkover 
gamma data in both site disturbance and background conditions between the interval stratigraphically at 
and above mineralization (SAAM) and the interval stratigraphically underlying mineralization (SUM). In 
general, the area SAAM at A&B No. 3 is on the mesa tops and the area beneath the mesa tops is SUM. 
The SAAM adjacent undisturbed area is shown on Figure 4a and the SUM adjacent undisturbed area is 
shown on Figure 4b. Undisturbed sample locations that are SAAM and SUM are indicated on each of 
these figures. Because the SAAM and SUM distinction was recognized after field work was conducted, 
the number of soil samples collected in each interval is insufficient for calculation of useful summary 
statistics. As such, the combined undisturbed soil sample location dataset (SAAM and SUM areas) was 
used to calculate summary statistics for COPCs. Table 2-3, below, presents sizes of adjacent undisturbed 
areas and the corresponding disturbance areas. 

Table 2-3. Size of Disturbance and Adjacent Undisturbed Areas 

Area Name Size  
(Acres) CV 

A&B No. 2 disturbance area 4.88 0.81 

A&B No. 2 adjacent undisturbed area 4.99 0.31 

A&B No. 3 SAAM disturbance area 2.46 1.37 

A&B No. 3 SAAM adjacent undisturbed area 2.55 1.19 

A&B No. 2 SUM disturbance area 2.01 0.77 

A&B No. 2 SUM adjacent undisturbed area 2.06 0.60 
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3 SAMPLE COLLECTION AND LABORATORY ANALYSIS 
This section describes walkover gamma scanning, static gamma measurements, soil sampling, and 
gamma data normalization procedures for BSAs and NAAs. Additional data from the removal site 
evaluation (RSE) sampling are used in the Method 1 correlation described in Section 4.1. Details of 
sampling at the RSE locations are comparable to BSAs and NAAs and are described in Section 3 of the 
RSE Report. 

3.1 Walkover Gamma Scanning 
Gamma scanning was conducted in accordance with the RSE Work Plan (Arcadis 2019a). Specifically, 
gamma scanning was performed within the final BSA and NAA boundaries using Ludlum Model 2221 
ratemeters with a Ludlum Model 44-10 thallium-doped sodium iodide 2- by 2-inch probe (2x2 system) 
coupled with a global positioning system (GPS) to allow for real-time data collection and mapping. Scan 
speed and spacing were confirmed during data reduction, following the procedures outlined in the Data 
Management Plan submitted as Appendix E of the RSE Work Plan (Arcadis 2019a). 

3.2 Static Gamma Measurements and Soil Sample Collection  
Locations for static gamma measurements and soil sampling at BSAs and NAAs were selected by either 
applying a triangular grid cast from a random origin, consistent with the Multi-Agency Radiation Survey 
and Site Investigation Manual (USEPA 2000) or placed along the channel thalweg, depending on the 
area geomorphology. The size of the triangular grid at each area was based on the size and shape of the 
study area, and the grid was sited such that 15 samples fell within the study area. As requested by the 
USEPA, correlation areas (CAs) were characterized by collecting nine soil samples in a grid pattern in a 
10- by 10-meter area These nine samples were combined, homogenized, and subsampled for laboratory 
analysis.  

Soil/sediment samples were collected following the standard operating procedures (SOPs) included as 
Appendix C to the RSE Work Plan (Arcadis 2019a). Soil sampling details (in addition to the procedures 
described in the SOPs [Arcadis 2019a]) are described below. Table 1 provides an inventory of samples 
collected within BSAs and NAAs and Method 2 CAs.  

3.2.1 Soil Sampling Procedures 
Prior to sample collection, static gamma measurements were made at each sample location, using a 2x2 
system. Two static measurements (collimated and uncollimated) were collected at each sample location. 
Collimating the probe using a 1.5-inch-thick lead column mitigates the effects of cosmic and adjacent 
gamma radiation-emitting materials (lateral shine). Collimated measurements are further shielded by the 
3-inch-long photomultiplier tube and aluminum shroud that comprise the construction of the upper part of 
the thallium-doped sodium iodide probes of the 2x2 system. Together, the lead column and upper 
components of the 2x2 system probes attenuate approximately 90 percent of the lateral and cosmic shine 
to permit measurements that are focused on the gamma rays emitted from below the detector. To perform 
the static measurements, the surveyor positioned the probe approximately 12 inches above the ground 
surface and performed a 1-minute count to obtain the counts per minute (cpm) observed by the detector. 
Additionally, a second collimated measurement was made at the base of each sample location after 
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sampling was completed. Each of the collimated and uncollimated static gamma measurements made at 
a given sample location were collected using the same 2x2 system, for consistency and for data 
normalization discussed in Section 3.4. If soil with elevated gamma activity is present below the surface 
soil, the surface static gamma measurement could be elevated. In this case, the surface soil may contain 
lower analytically measured radium-226 soil activity concentrations than would be expected solely from 
the static gamma measurement results. The field team also conducted a walkover gamma scan in a 6-
foot-diameter area surrounding the sample point with the same instrumentation, took photos, and 
recorded geologic data to document compositional heterogeneity near the sample location.  

Soil/sediment samples collected at each BSA and NAA sample location consisted of unconsolidated 
materials (i.e., those that can be sampled using simple hand tools such as scoops or trowels) containing 
particles that were less than 2 inches in diameter, from 0 to 6 inches below grade. Where refusal was 
encountered at greater than 2 inches, but less than 6 inches below grade, a sample was collected over 
the available depth interval. The interval sampled at each location is summarized in Table 1. If limited soil 
(less than 2 inches) or no soil was encountered at a planned sample location, the sample was collected at 
an alternate location within 30 feet if sufficient soil was encountered.  

3.2.2 Method 2 Grid Composite Sampling 
Grid composite sampling was conducted in 10- by 10-meter areas for CAs to fulfil USEPA-mandated 
requirements for sampling for the correlation study (Section 4). CA locations are shown on Figures 1 and 
2. These samples were used in the Method 2 correlation (Section 4.2). CA samples are summarized in 
Table 1 and results are detailed in Section 4.2 

A total of 15 CAs were selected based on the range of expected radium-226 activity at the Sites. CAs 
were selected such that:   

• The range of expected radium-226 in the 15-sample set encompassed the range of radium-226 
activity concentrations over which the correlation may be applied. 

• The CV in walkover gamma data was estimated to be less than 0.5.  

In accordance with the RSE Work Plan (Arcadis 2019a), at each of the 15 selected locations the 10- by 
10-meter CA selected based on the homogeneity analysis was delineated by the field team and the nine 
grid-node locations were demarcated. Then, at each of the nine grid node locations, two static gamma 
scan measurements were performed and recorded (one collimated and the other uncollimated), and an 
approximately 120-milliliter (approximately 225-gram) sample was collected. All collimated and 
uncollimated static gamma measurements made at a given sample location were collected using the 
same 2x2 system, for consistency. The nine grid node samples were combined and homogenized in one 
container to create one composite sample representative of the full grid area. This sample was submitted 
for laboratory analysis as described in the Quality Assurance Project Plan (QAPP), included as Appendix 
D to the RSE Work Plan (Arcadis 2019a).  

3.3 Soil Sample Analysis and Data Validation  
As presented in the QAPP (Arcadis 2019a), soil and sediment samples were prepared for analysis 
following the applicable laboratory SOPs and applicable sample analysis methods. Soil samples were 
analyzed for radium-226 by gamma spectroscopy using USEPA Method 901.1 (modified) and for arsenic, 
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molybdenum, selenium, uranium, and vanadium by inductively coupled plasma mass spectrometry using 
Method SW-846-6020. Laboratory and data validation reports are included in Appendix G of the RSE 
Report. None of the data were rejected or deemed unacceptable for use. 

3.4 Data Normalization 
Gamma measurements were collected using multiple Ludlum Model 2221 ratemeters with 2x2 systems 
coupled with a GPS, during several field events. The detector response in terms of cpm is specific to 
each detector based on instrument-specific factors (e.g., instrument efficiency, operating voltage). 
Additionally, the response of each detector may change between field events due to adjustments during 
calibration and maturing of the instrument. Both walkover and static gamma data were normalized to the 
same reference detector for each field event, described below. 

Daily operational checks were performed prior to and after collecting field measurements at the Sites, 
with and without a cesium-137 source in a consistent configuration (i.e., source jig) to verify instrument 
operability and to develop normalization factors. The detectors were color-coded (e.g., white, red, green, 
yellow) for record keeping purposes. Normalization factors were developed for each detector during each 
field event, based on the daily operational response from the yellow detector (Ludlum 44-10/2221, probe 
serial number 63744 and meter serial number 313997). The yellow detector was selected because it was 
used for each field event and exhibited consistent response between field events. To develop 
normalization factors for each field event: 

• Daily operational source checks were averaged for each field event. 

• The average daily source check for the yellow detector was designated as the known value. 
Therefore, the normalization factor for the yellow detector was always 1.0. 

• Normalization factors for each detector were calculated by dividing the average daily source check for 
the yellow detector by the applicable detector. 

The normalization factors for each of the detectors for each field event are included in Appendix G of the 
RSE Report.  
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4 CORRELATION 
The quantitative relationship between field-measured gamma counts and laboratory-analyzed radium-226 
activity concentrations in surface soil was evaluated to develop a predictive capacity to estimate soil 
radium-226 activity concentrations using field-based gamma measurements, which can be efficiently 
collected at a high frequency and over large areas. The relationship between field-measured gamma and 
laboratory-measured radium-226 was assessed using two methods:  

• Method 1. Correlation based on soil sample analytical data and uncollimated static gamma 
measurements at each individual sample point included for BSA, NAA, and site characterization as 
discussed in the RSE Report. 

• Method 2. Correlation based on grid composite sampling and 100 percent walkover gamma scan 
results in CAs.  

The regression analyses described in this section were conducted in accordance with the procedures 
presented in data quality objective (DQO) #5, provided in Appendix B of the RSE Work Plan (Arcadis 
2019a). As described in DQO #5, because radium-226 activity concentrations are fundamentally the 
independent variable (x) and field-measured gamma radiation values are fundamentally the dependent 
variable (y), developing regressions with this orientation of variables is critical for mathematical coherence 
in the correlation equation (i.e., x and y are not interchangeable and cannot be switched).  

The approach to conducting a linear regression analysis is not dependent on what variables are being 
considered (i.e., whether one is examining concentrations through time or the relationship between two 
other variables does not matter). The approach of running the regression, evaluating residuals for 
normality and outliers, and checking assumptions or approximate equal variance and absence of skew is 
generally applicable. The Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities, Unified 
Guidance (Unified Guidance; USEPA 2009) specifically states, “Linear regression is a standard technique 
in statistics textbooks and many data analysis software packages. It is more generally applicable to linear 
relationships between any pair of random variables and not simply to time trends.”1 Good references for 
performing linear regressions and for checking and verifying assumptions include Draper and Smith 
(1998) and Cook and Weisberg (1999).  

The effect of other gamma emitters on the correlation was considered and accounted for in the 
regressions (Section 4.4).  

4.1 Method 1 
Data used in the regression, regression analyses, and tests of regression assumptions are presented in 
Attachment B. For the Method 1 correlation approach, field-measured uncollimated static gamma 
measurements and laboratory-measured radium-226 activity concentrations for each sample collected at 
BSAs, NAAs, and the sample locations that are described in the RSE Report were initially included 
(Attachment B; Table B-1), and the full dataset was examined within the context of geological 
designations.  

 
1 RCRA = Resource Conservation and Recovery Act. 
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When plotted on an xy-scatter chart (Attachment B, Figures B-1a, B-1b), two characteristics of the 
relationship between field-measured static gamma and laboratory-measured radium-226 are apparent:  

1. The paucity of radium-226 results at concentrations greater than approximately 20 picocuries per 
gram (pCi/g) makes the true relationship over this interval difficult to discern (Attachment B, Figure B-
1a). 

2. Results from the Tappan Wash and the LCR terrace are distinct from results collected in other areas 
(Attachment B, Figure B-1b) and there is not a predictive relationship between static gamma 
measurements and radium-226 concentrations in the Tappan Wash or the LCR terrace datasets 
(Attachment B, Figure B-2).  

This examination of the relationship between field- and laboratory-measured results revealed that while 
there may be subtle differences between geologic units, outside of the Tappan Wash and LCR terrace the 
data compose a single population for purposes of establishing a correlation between field-measured 
uncollimated static gamma measurements and laboratory-measured radium-226 activity concentrations. 
Thus, a linear regression analysis was conducted that excluded the sample results from the Tappan 
Wash and LCR terrace (Regression 1A [n=155]; Attachment B).2   

In accordance with the procedures presented in DQO #5 in Appendix B of the RSE Work Plan (Arcadis 
2019a), the Unified Guidance (USEPA 2009), Draper and Smith (1998), and Cook and Weisberg (1999), 
the underlying assumptions of the linear regression analysis were examined. The underlying assumptions 
of linear regression analyses are: 

• The distribution of residual regression values is approximately normal and there are no outliers. 

• Regression residuals do not show skewness (skewness less than 1.0). 

• Regression residuals are homoscedastic (approximately equal variance based on graphical 
assessment [USEPA 2009]). 

• Regression residuals are statistically independent (i.e., duplicate results must be excluded). 

Regression analyses were conducted (in accordance with Section 17.3.1 of the Unified Guidance 
[USEPA 2009]) by running the regression, examining residuals for normality, testing for outliers, removing 
outliers, and repeating this process on the resulting dataset until residuals followed a normal distribution 
and no additional outliers were identified. Outliers were identified in regression residuals by the Rosner’s 
Outlier Test using ProUCL Version 5.1 software (ProUCL; USEPA 2015). Analysis sheets are presented 
in Attachments A and B. In these supporting data sheets, the sequence of regressions is indicated by 
letters and the difference between the regressions in the series is the removal of outliers. For example, 
Regression 1A was conducted using the full dataset defined above, five outliers were identified in the 
residuals from this regression (highlighted with orange text in the data analysis sheets), the data point 
corresponding with each residual outlier was identified, and these data points were excluded from the 
dataset for Regression 1B, the subsequent analysis. Table 4-1, below, summarizes the steps in 
development of Regression 1.  

 
2 n = number of samples or measurements in a dataset. 
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Table 4-1. Regression 1 Summary 

Regression 
Name 

Number 
of 

Samples 

Normal 
Residual 

Distribution?  

Number of 
Potential 
Outliers 

Pearson’s r 
(Multiple R) R2 Slope y-

intercept 

Regression 1A 155 No 5 0.828 0.686 1,435 20,787 

Regression 1B 150 No 5 0.928 0.862 1,344 20,227 

Regression 1C 145 No 5 0.971 0.942 1,337 18,935 

Regression 1D 140 No 4 0.984 0.969 1,306 18,268 

Regression 1E 136 No 1 0.989 0.979 1,308 17,889 

Regression 1F 135 Yes 0 0.990 0.981 1,308 17,808 
Notes: 
R = correlation coefficient between variables 
R2 = coefficient of determination 

Potential outliers identified in Regressions 1A through 1E were examined to determine if there is evidence 
that these data belong to a separate population from the best-fit regression for the majority of site data. 
Attachment B, Figure B-3 shows the results of Regression 1F and identified outliers. As shown, nine of 
the 20 potential outliers identified are samples associated with NAA 1, and these nine datapoints 
comprise the majority of the 15 NAA 1 sampling points. This result indicates that the relationship between 
radium-226 activity concentrations analytically measured in soil and uncollimated gamma measurements 
at the surface are different at NAA 1 relative to other areas, including the Sites. This observation provides 
a line of evidence in addition to Rosner’s statistical test that these values are true outliers because they 
belong to a separate population from the population of interest (i.e., the dataset that is broadly reflective 
of site conditions). 

Based on the results of Regression 1, a second regression analysis was conducted (Regression 2, 
n=134). For this analysis, samples associated with NAA 1 were excluded as well as samples with radium-
226 activity concentrations greater than 20 pCi/g. Radium-226 activity concentrations greater than 20 
pCi/g were excluded because it is clear from Regression 1 that the slope of the line is governed by one 
sample with an elevated concentration (Attachment B, Figure B-3). This overreliance on achieving a 
strong fit to one elevated value may result in a correlation relationship that is less applicable to the bulk of 
the measurements that represent lower concentrations. Although there are five additional samples with 
radium-226 activity concentrations greater than 20 pCi/g, they are scattered above and below the line of 
best fit (Attachment B, Figure B-3). Therefore, simply removing the maximum activity concentration value 
does not provide higher confidence in the slope of the regression. A more predictive relationship for the 
concentration range of interest is achieved by excluding all samples with activity concentrations greater 
than 20 pCi/g. Table 4-2, below, summarizes the steps in development of Regression 2.      
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Table 4-2. Regression 2 Summary 

Regression 
Name 

Number 
of 

Samples 

Normal 
Residual 

Distribution?  

Number of 
Potential 
Outliers 

Pearson’s r 
(Multiple R) R2 Slope Intercept 

Regression 2A 134 No 5 0.559 0.313 2,432 16,612 

Regression 2B 129 No 1 0.752 0.565 2,448 15,911 

Regression 2C 128 Yes 0 0.760 0.577 2,372 15,959 
 

As shown on the Regression 2C quantile-quantile (Q-Q) plot, regression residuals follow an 
approximately normal distribution and no potential outliers were identified in this dataset. Furthermore, 
although there is a substantially greater data density at radium-226 activity concentrations less than 2 
pCi/g than greater than 2 pCi/g, Regression 2C residuals do not show substantial skewness (0.7) and are 
generally homoscedastic (Attachment B). 

Potential outliers identified in Regressions 2A and 2B were examined to determine if there is evidence 
that these data belong to a separate population from the best-fit regression for the majority of site data. 
Attachment B, Figure B-4 shows the results of Regression 2C and identified outliers. One of the six 
outliers shows a radium-226 activity concentration greater than expected based on the uncollimated static 
gamma measurement, while each of the other five outliers show lower radium-226 activity concentrations 
than expected based on the uncollimated static gamma measurement. Outliers were evaluated based on 
consideration of the following, summarized in Table 2: 

• The relative standard deviation between the nearest walkover gamma measurement, the mean of the 
nearest five walkover gamma measurements, and the uncollimated static gamma measurement. 

• The percent difference between uncollimated and collimated static gamma measurements at the 
surface.  

• The percent difference between collimated static gamma measurements at the surface and at the 
base of the sample interval.  

These comparison values are presented for each of the samples in Attachment B, Table B-1 and are 
summarized for potential outliers in comparison to average values from other samples in Table 3. The 
following lines of evidence indicate that these potential outliers are appropriate to exclude from the final 
regression: 

• Static measurements at sample locations AB02-GS01-01, AB03-MH02-01, and AB03-MH03-01 
(57,193 to 61,048 cpm) are approximately twice what would be expected (in the range of 30,000 cpm; 
Figure B-4) based on measured radium-226 activity concentrations in soil samples collected at these 
locations (3.4 to 5.43 pCi/g). These measurements clearly do not follow the same linear trend as the 
bulk of the data and including these results in the regression would result in a poorer fit to the bulk of 
the data.  

o At location AB02-GS01-01, the relative standard deviation between gamma measurements 
(0.112 cpm) is greater than the average of samples not identified as potential outliers (0.081 cpm) 
and is greater than that calculated for 98 of the 134 sample locations. As presented in Table 3, 
the nearest walkover gamma measurements show even greater activity (69,896 cpm). As shown 
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on Figure 11 of the RSE Report, there is a small area of elevated gamma measurements 
surrounding this sample location. Based on these observations, the radium-226 activity 
concentration measured in the soil sample (3.4 pCi/g) may underestimate the activity 
concentration of the most elevated materials in this area. This sample was composed of broken 
pieces of rock (Table 1 of the RSE Report); therefore, a homogeneous aliquot may not have been 
practicable for laboratory analysis, resulting in a radium-226 activity concentration that is less 
than expected based on gamma measurements.  

o At location AB03-MH02-01, the relative standard deviation between gamma measurements, 
percent difference between uncollimated and collimated static gamma measurements, and 
percent difference between collimated static gamma measurements at the surface and at the 
base of the sample interval are all less than the averages for samples not identified as potential 
outliers (Table 3). Nonetheless, the measured gamma activity (59,280 cpm based on the static 
measurement and 67,508 cpm as the median of the five nearest walkover gamma 
measurements) is substantially elevated relative to the radium-226 activity concentration 
measured in soil (3.68 pCi/g). This soil sample measurement may underestimate the activity 
concentration of the most elevated materials in this area. This sample was composed of broken 
pieces of rock and poorly sorted materials, including sand to pebble-size grains (Table 1 of the 
RSE Report; therefore, a homogeneous aliquot may not have been practicable for laboratory 
analysis, resulting in a radium-226 activity concentration that is less than expected based on 
gamma measurements.  

o At location AB03-MH03-01, the relative standard deviation between gamma measurements 
(0.752 cpm) is the overall maximum calculated. The static gamma measurement at this location 
was 61,048 cpm while the nearest walkover measurement was 18,480 cpm. The percent 
difference between the collimated measurement at surface and at depth (29.6 percent) is also 
elevated relative to the average from samples not identified as potential outliers (9.7 percent). 
These differences indicate that the surface static measurements are reflective of a localized 
condition that is not reflected in soil sample results. This sample was composed of broken pieces 
of rock and well-sorted sand (Table 1 of the RSE Report); therefore, a homogeneous aliquot may 
not have been practicable for laboratory analysis, 

• The static measurement at sample location AB03-GS09-01 (42,567 cpm) is substantially elevated 
relative to measurements at other locations (approximately 27,000 cpm) with similar radium-226 
activity concentrations (4.94 to 5.16 pCi/g). The line of best fit goes directly through the lower gamma 
activities at a radium-226 activity concentration of 5 pCi/g, demonstrating that this sample is a true 
outlier (Attachment B, Figure B-4). Furthermore, this sample location displays the second highest 
relative standard deviation between gamma measurements with the nearest walkover data point 
(88,615 cpm) and median of the five nearest walkover gamma data points (50,579 cpm), both 
substantially greater than the uncollimated static measurement. This suggests that lateral shine may 
contribute to the gamma measurement at this location that is clearly higher than what would be 
expected to correspond with the measured radium-226 activity concentration.  

• The static gamma measurement at sample location AB02-MC02-01 is lower than would be expected 
at the measured radium-226 activity concentration (26,288 cpm). The static gamma measurement at 
this location is comparable to the nearest walkover gamma data point (25,898 cpm). However, the 
higher-than-average percent differences between surface collimated and uncollimated 
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measurements, and collimated measurements at surface and depth (Table 3) suggest materials with 
greater activity concentrations are present surrounding this location. This sample was collected in an 
area of mine cover. It is likely that the cover material resulted in a lower static gamma measurement 
at the surface and that soils with a greater radium-226 concentration were incorporated into the 
sample that was collected.   

An additional set of regression analyses was conducted using collimated static gamma measurements. 
Through three rounds of testing, conducted by the same procedure described for uncollimated static 
gamma results, the same potential outliers were identified (Regressions 2A_Collimated, 2B_Collimated, 
and 2C_Collimated; Attachment B).3 This evaluation provides an additional line of evidence that the 
outliers identified in Regressions 2A and 2B are true outliers and that the difference between these 
measurements and other measurements is associated with shine. Regression 2C was selected as the 
final Method 1 correlation equation. Key parameters of this regression are summarized in Table 4-3, 
below. 

4.2 Method 2 
Following CA sampling, actual sample coordinates defining the CA were used to retrieve 100 percent 
walkover gamma data in the area sampled. Mean, median, standard deviation, and CV values from each 
100 percent walkover dataset and laboratory-measured soil analytical parameters are summarized in 
Attachment C, Table C-1. Static measurement results at each of the nine sampling nodes are presented 
in Attachment C, Table C-2. As shown, at each CA the final CV of walkover gamma measurements was 
at or less than the CV homogeneity criteria of 0.5 established in DQO #5 (Arcadis 2019a) for Method 2 
analysis (CV values between 0.08 and 0.46).  

The relationship between the mean 100 percent walkover gamma value and the activity concentration of 
radium-226 measured in the grid composite soil sample collected at each CA is presented in the xy-
scatter chart included in Attachment C. A line of best fit was applied to the data and regression residuals 
examined as described for the Method 1 correlation. Method 2 regression residuals showed evidence of 
normality after the two potential outliers were removed from the dataset (Attachment C). A second 
regression was conducted using only data within the range of the final Method 1 regression (Attachment 
C), to provide a better comparison between results of these two methods (Figure 5). The best-fit line over 
this abbreviated dataset was selected as the Method 2 correlation equation, and key parameters of this 
regression are summarized in Table 4-3, below.  

4.3 Regression Selection and Supporting Evaluation 
Table 4-3, below, presents key parameters for Method 1 and Method 2 correlations; a visual comparison 
of these correlations is shown on Figure 5. The Method 1 correlation was selected as the more 
representative relationship because it is based on a greater number of datapoints and on the standard 
sampling methodology. Because Method 2 is based on a limited number of composite samples compared 
with walkover gamma data over a relatively large area, the resulting relationship is unlikely to have a 
strong predictive capacity for radium-226 activity concentrations in soil. The magnitude of the R2 value 
was not used as a primary criterion for acceptance of a correlation because R2 values are artificially 

 
3 One additional outlier was identified in the collimated regression analysis (Attachment B, Table B-1).  
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inflated when a small number of data points with a magnitude greater than the central tendency are 
included in analysis. As a result, including a few select data points may result in a correlation that meets 
the defined R2 criteria but is not the best fit to the bulk of the dataset. 

Table 4-3. Method 1 and Method 2 Correlation Comparison 

Parameter Method 1 
(Regression 2C) 

Method 2  
(Regression 3B <10 pCi/g) 

N 128 12 

R2 0.58 0.78 

p-value of correlation 2.6x10-25 1.5x10-4 

Y-intercept 15,959 cpm 16,010 cpm 

Slope 2,372 cpm/pCi/g 4,634 cpm/pCi/g 
Note: 
n = number of samples or measurements in a dataset 
p-value = probability value 
< = less than 

The Method 1 correlation equation is presented as Equation 1, below. 

Equation 1: 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 (𝑐𝑐𝑐𝑐𝐺𝐺) = 2,372 ×  𝑅𝑅𝐺𝐺226 �𝑝𝑝𝑝𝑝𝑝𝑝
𝑔𝑔
�+ 15,959 

This equation can be rearranged to derive an estimated radium-226 concentration from a measurement 
of cpm (Equation 2, below).  

Equation 2: 𝑅𝑅𝐺𝐺226 �𝑝𝑝𝑝𝑝𝑝𝑝
𝑔𝑔
� = 𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺 (𝑐𝑐𝑝𝑝𝐺𝐺)−15,959

2,372
 

Prediction and confidence intervals (both at 95 percent confidence) were constructed for the Method 1 
correlation (Attachment B). As shown on Figure 6, the lower and upper prediction levels generally capture 
the uncollimated static gamma measurements throughout the range of radium-226 activity concentrations 
used in the development of Method 1 Regression 2C.  

Analytical (radium-226) and instrument (field gamma) uncertainty estimates are presented in Attachment 
B, Table B-1. Uncertainty is expressed as plus and minus the standard deviation. The two sigma 
uncertainty estimates associated with the radium-226 activity concentrations were reported by the 
laboratory (Appendix H of the RSE Report). The two sigma uncertainty estimates for static gamma 
measurements were calculated using Equation 3, below (Multi-Agency Radiological Laboratory Analytical 
Protocols Manual, Chapter 19.5.2.2; USEPA 2004).  

Equation 3: 

𝑠𝑠𝑠𝑠(95% 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐) =  1.96 × �
𝑆𝑆𝐺𝐺𝐺𝐺𝑐𝑐𝑆𝑆𝑐𝑐 𝑟𝑟𝑐𝑐𝑠𝑠𝑟𝑟𝑆𝑆𝑟𝑟 (𝑐𝑐𝑐𝑐𝐺𝐺)

𝑆𝑆𝐺𝐺𝐺𝐺𝑐𝑐𝑆𝑆𝑐𝑐 𝐶𝐶𝑐𝑐𝑟𝑟𝑐𝑐𝑟𝑟 𝑇𝑇𝑐𝑐𝐺𝐺𝑐𝑐 (𝐺𝐺𝑐𝑐𝑐𝑐𝑟𝑟𝑟𝑟𝑐𝑐𝑠𝑠) + 
𝐵𝐵𝐺𝐺𝑐𝑐𝐵𝐵𝐵𝐵𝑟𝑟𝑐𝑐𝑟𝑟𝑐𝑐𝑐𝑐 (𝑐𝑐𝑐𝑐𝐺𝐺)

𝐵𝐵𝐺𝐺𝑐𝑐𝐵𝐵𝐵𝐵𝑟𝑟𝑐𝑐𝑟𝑟𝑐𝑐𝑐𝑐 𝐶𝐶𝑐𝑐𝑟𝑟𝑐𝑐𝑟𝑟 𝑇𝑇𝑐𝑐𝐺𝐺𝑐𝑐 (𝐺𝐺𝑐𝑐𝑐𝑐𝑟𝑟𝑟𝑟𝑐𝑐𝑠𝑠) 

Uncertainty associated with each measurement used in the development of the selected regression 
(Method 1 Regression 2C) is depicted with prediction and confidence intervals in Attachment B, Figure B-
5. As shown, the relative magnitude of laboratory analytical uncertainty in radium-226 activity 
concentrations is more substantial than uncertainty in static gamma counts.  



APPENDIX C - BACKGROUND AND CORRELATION STUDIES REPORT 

arcadis.com 
DRAFT-FINAL_EnPro_AppC_for_AB02_and_AB03_July2022 17 

The Method 1 Regression 2C is robust at concentrations less than approximately 8 pCi/g, because 
samples with measured radium-226 activity concentrations up to 7.62 pCi/g were used to develop the 
relationship. In Section 4 of the RSE Report and Section 5 of this Background Report, this relationship 
has also been applied to estimate radium-226 activity concentrations from gamma values that indicate 
greater concentrations. These estimates provide a reasonable starting point for the RSE, but may require 
revision with larger datasets that may include data from other EnPro sites (e.g., Bodaway-Gap sites) or 
other sites where the same sample collection procedures were applied (e.g., El Paso Natural Gas, LLC 
sites [Arcadis 2019b]).While the correlation is sufficient to estimate radium-226 activity concentrations to 
compare different datasets (Section 5), further refinement will improve the correlation’s capacity to predict 
radium-226 activity concentrations across the full relevant range. 

4.4 Consideration of Other Gamma Emitters  
Gamma emitters in addition to radium-226 were considered and accounted for in the correlations that 
were developed for gamma counts and radium-226 results. The correlations developed in Sections 4.1 
and 4.2 are in the form of a straight line: 

Equation 4: 

𝑌𝑌(𝑐𝑐𝑐𝑐𝐺𝐺) = 𝐺𝐺 ∗ 𝐶𝐶𝑅𝑅𝐺𝐺 + 𝑏𝑏 

Where:  

Y = gamma meter reading in cpm  

CRa = radium-226 activity in soil  

m = slope of the line 

b (the y-intercept) = the contribution of other gamma emitters and any other factors that are a 
consistent influence on the gamma count.  

In addition to radium-226, other isotopes that may contribute to the gamma counts include potassium-40, 
daughter products of thorium-232, and cosmic rays. Thorium-232 and potassium-40 are naturally 
occurring and ubiquitous in soil. The average background concentrations for thorium-232 and potassium-
40 in North American soil are 0.95 pCi/g (ranging from 0.1 to 3.5 pCi/g) and 10 pCi/g (ranging from 2.7 to 
19 pCi/g), respectively (United Nations Scientific Committee on the Effects of Atomic Radiation 
[UNSCEAR] 2000). In this context, the effect of cosmic rays is considered negligible.   

Soil radionuclide results are included in Attachment D, Table D-1. The average thorium-232 activity in soil 
samples at the Sites was 1.7 pCi/g (inferred from actinium-228 results assuming secular equilibrium), 
which is well within the expected background range (UNSCEAR 2000). Only three measurements were 
greater than the background range. One of these measurements (3.71 pCi/g) was associated with a 
sample (AB03-MS01-01) with a radium-226 concentration of 50 pCi/g that was not included in 
development of the selected regression because there is insufficient data to define the correlation 
relationship in this radium-226 concentration range. Notably, as shown on Figure B-3 in Attachment B, 
the normalized uncollimated static measurement at this location was actually lower than would be 
expected at the measured radium-226 concentration, and furthermore, the duplicate sample collected at 
this location is within the background range. The sample with the maximum actinium-228 activity (4.53 
pCi/g) has a radium-226 concentration of 1.85 pCi/g, was not identified as an outlier in the regression 
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analysis, and falls within the prediction limits of the regression (Attachment D, Figure D-1). Finally, an 
actinium-228 activity of 3.62 pCi/g was measured in sample AB02-MB02-04 (7.0-8.5), but samples 
collected at depth were not included in regression development, so there is no potential influence.  

Similarly, the average potassium-40 activity in soil samples at the Sites was 12.8 pCi/g, which is within 
the expected background range (UNSCEAR 2000). A total of 20 samples had potassium-40 activity 
measurements greater than background (19.1 to 25.2 pCi/g). Of these, 20 samples, eight were not used 
in the regression (and therefore have no influence) for one of the following reasons: 

• The radium-226 concentration was outside the range with appropriate data density to develop the 
correlation (AB03-MD02-01 with a radium-226 concentration of 194 pCi/g).  

• The samples were collected in an area that was eliminated from consideration in the regression: 

o Four samples in A&B No. 3 BSA 2 LCR terrace alluvium background  

o One LCR terrace sample (AB03-WT03-01) downstream of A&B No. 3  

o Two samples in NAA 1.  

The remaining 12 samples were examined (Attachment D, Figure D-1), and the slightly elevated 
potassium-40 activities do not seem to have an influence on the relationship between radium-226 and 
normalized uncollimated static gamma counts.  

Given the constant nature of the background gamma emissions associated with potassium-40 and 
thorium-232 daughter products, these contributions are sufficiently accounted for in the y-intercept (“b”) in 
regressions developed in Sections 4.1 and 4.2. 
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5 DATA EVALUATION  
Static gamma measurements and soil analytical results for BSA and NAA sample locations are presented 
in Table 3a, results for undisturbed samples at A&B No. 2 are presented in Table 3b, and results for 
undisturbed samples at A&B No. 3 are presented in Table 3c. Figures 7 through 27 present 100 percent 
walkover gamma, static gamma measurements and analytically measured radium-226 activity 
concentrations in soil, and concentrations of metals COPCs in soil. Site metals COPCs include arsenic, 
molybdenum, selenium, uranium, and vanadium.  

Summary statistics (number of measurements or samples, percent nondetect measurements, minimum, 
maximum, mean, median, standard deviation, and CV) were calculated and are presented in Table 4 (100 
percent walkover gamma, uncollimated and collimated static gamma, and analytically measured radium-
226 activity concentrations), Table 5 (COPC concentrations), and Table 6 (all data). Datasets used for 
statistical evaluation, an indication of samples identified as potential outliers, and graphics that support 
statistical data evaluations (histograms, box and whisker charts, and Q-Q charts) for each data type (i.e., 
walkover gamma, static gamma measurements, radium-226 activity concentrations, and COPC 
concentrations) and are presented in Attachment E (BSAs and NAAs) and Attachment F (site undisturbed 
areas). Although this Background Report provides additional detail on multiple types of background that 
may be evaluated and applied during the EE/CA, only a subset of these areas are applied in the RSE 
Report. The calculated gamma and radium-226, and metal COPC values discussed in this section that 
are applied in the RSE Report are presented in Tables 7 and 8, respectively, as a conservative estimation 
of site background for delineation purposes. 

For each dataset in each area, ProUCL (USEPA 2015) was used to conduct goodness-of-fit testing and 
to calculate the upper tolerance limit with 95 percent confidence and 95 percent coverage (UTL95-95), 
and the 95 percent upper confidence limit on the mean (95% UCL). These metrics are presented for each 
of the following parameters:  

• Normalized 100 percent walkover gamma (Table 4) 

• Normalized uncollimated static gamma measurements at the surface (Table 4)  

• Normalized collimated static gamma measurements at the surface (Table 4)  

• Normalized collimated static gamma measurements at depth (Table 4)  

• Radium-226 concentrations analytically measured in soil samples (Table 4) 

• COPC concentrations analytically measured in soil samples (Table 5).  

ProUCL (USEPA 2015) goodness-of-fit testing includes normal, gamma, and lognormal distributions. 
Where the data did not follow one of these distributions, a nonparametric approach was used to estimate 
UTL95-95 and 95% UCL values (as indicated in Tables 3 and 4). Outlier testing was conducted and 
results are included in Tables 3 and 4. Potential outliers were examined and in most cases, there is no 
evidence that potential outliers identified in these datasets are true outliers. Exceptions include one A&B 
No. 2 undisturbed sample (uncollimated static measurement) and one A&B No. 3 undisturbed sample 
(uncollimated static measurement and analytically measured radium-226). In both of these cases, the 
sample identified as an outlier in the undisturbed sample set was also identified as an outlier in regression 
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development. In general, UTL95-95 and 95% UCL values that include potential outliers in their calculation 
are interpreted as more reliable than values calculated with outliers excluded, except in the case where 
potential outliers are interpreted as true outliers. For each analysis, results with and without potential and 
true outliers are provided in Tables 3 and 4 for reference. ProUCL (USEPA 2015) output files are 
presented in Attachment G.  

5.1 Radium-226 and Gamma Data Evaluation 
Radium-226 is the primary COPC at the Sites. Although activities conducted within the areas of mining-
related disturbances may have influenced the distribution and transport potential of materials containing 
radium-226, this constituent is also present at meaningful background concentrations. As such, a robust 
method for evaluating the contribution of background radium-226 activity concentrations to those 
measured within mining-related disturbance boundaries is needed. Fortunately, field-measured gamma 
(walkover and static) provides a method for rapid characterization of estimated radium-226 
concentrations at a high resolution over large areas.  

An empirical equation describing the relationship between field-measured gamma and laboratory-
measured radium-226 activity concentrations is presented in Section 4. In the following subsections, 
where applicable, this relationship is used to compare walkover gamma, static gamma, and laboratory-
measured radium-226 activity concentrations at BSAs and NAAs. As discussed in Section 4.1, data from 
the Tappan Wash, LCR terrace, and NAA 1 did not show the same relationship between field-measured 
gamma and laboratory-measured radium-226 activity concentrations as the majority of site data. 
Therefore, the correlation relationship is not applied to compare results between data types in these 
areas. Results are shown on Figures 28 through 34. 

Local background conditions were characterized by two types of data, collected in two separate areas at 
each site: 

1. Walkover gamma data collected in an area of the same size as the disturbance, immediately 
surrounding the disturbance (adjacent undisturbed). 

2. Analytical results from soil samples collected in undisturbed areas (GS samples). 

Because soil samples were collected over a larger area at a greater distance from the Sites, laboratory-
measured radium-226 activity concentrations and static gamma measurements are not directly 
comparable to the walkover gamma data collected in the adjacent undisturbed area. The closest 
undisturbed area to the mining-related disturbance is interpreted to be the most accurate possible 
representation of pre-mining background conditions. As such, the adjacent undisturbed walkover gamma 
dataset was used as the point of comparison for radium-226 activity concentrations in the mining 
disturbance area. A comparison of disturbed and adjacent undisturbed radium-226 activity concentration 
profiles is presented in Section 5.1.3. 

Radium-226 activity concentrations that are applied to evaluate site conditions in the context of 
background are summarized in Table 7 
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5.1.1 Background Study Area Data Radium-226 and Gamma Evaluation  
This section presents data evaluation results for BSAs associated with A&B No. 2 and A&B No. 3. This 
includes an area-by-area assessment of walkover gamma, static gamma measurements, and analytically 
measured radium-226 concentrations in soil. 

5.1.1.1 A&B No. 2 Background Study Area 1 (Tappan Wash) 

Results for the Tappan Wash (A&B No. 2 BSA 1) are shown on Figures 7, 8, and 9, and include walkover 
gamma, static gamma measurements and analytically measured radium-226 activity concentrations in 
soil, and concentrations of COPCs in soil, respectively. Summary statistics are presented in Table 4 and 
on Figure 28. ProUCL (USEPA 2015) output files are presented in Attachment G. Statistical evaluation 
indicates the following: 

• Data distribution. Walkover gamma data do not appear to follow a normal, gamma, or lognormal 
distribution. However, both uncollimated static gamma measurements and analytically measured 
radium-226 activity concentrations appear to follow a normal distribution at a significance level of 5 
percent (95 percent confidence). 

• Outlier testing. No potential outliers were identified in uncollimated static gamma or analytically 
measured radium-226 datasets. 

• Homogeneity. CV values for 100 percent walkover gamma, uncollimated static gamma, and 
analytically measured radium-226 are between 0.06 and 0.15. 

• UTL95-95 estimates: 

o Walkover gamma data do not appear to follow any of the distribution options available in ProUCL 
(USEPA 2015). However, because the number of datapoints in this dataset is large (n = 3,568), a 
nonparametric estimate of the UTL95-95 achieves nearly 95 percent confidence (94.8 percent). 
The estimated nonparametric UTL94.8-95 is 12,780 cpm. 

o Uncollimated static measurements appear to follow a normal distribution with a UTL95-95 
estimated by ProUCL (USEPA 2015) of 11,009 cpm. 

o Analytically measured radium-226 activity concentrations appear to follow a normal distribution 
with a UTL95-95 estimated by ProUCL (USEPA 2015) of 0.84 pCi/g. 

• 95% UCL estimates: 

o The 100 percent walkover gamma data do not appear to follow any of the distribution options 
available in ProUCL (USEPA 2015). The ProUCL suggested Student’s-t 95% UCL was estimated 
to be 10,536 cpm. 

o Uncollimated static gamma measurements appear to follow a normal distribution with a ProUCL 
(USEPA 2015) suggested Student’s-t 95% UCL estimated at 9,754 cpm. 

o Analytically measured radium-226 activity concentrations appear to follow a normal distribution 
with a ProUCL (USEPA 2015) suggested Kaplan-Meier (t) 95% UCL estimated at 0.65 pCi/g. 
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5.1.1.2 A&B No. 2 Background Study Area 2 (Nonmineralized Shinarump Member 
Channel Alluvium) 

Results for the nonmineralized Shinarump Member channel alluvium (A&B No. 2 BSA 2) are shown on 
Figures 10, 11, and 12, and include walkover gamma, static gamma measurements and analytically 
measured radium-226 activity concentrations in soil, and concentrations of COPCs in soil, respectively. 
Summary statistics are presented in Table 4 and on Figure 29. ProUCL (USEPA 2015) output files are 
presented in Attachment G. Statistical evaluation indicates the following: 

• Data distribution. Walkover gamma do not appear to follow a normal, gamma, or lognormal 
distribution. However, both uncollimated static gamma measurements and analytically measured 
radium-226 appear to follow a normal distribution at a significance level of 5 percent (95 percent 
confidence). 

• Outlier testing. One potential outlier was identified in the uncollimated static gamma dataset (AB02-
BSA2-12 [20,280 cpm]). One potential outlier was identified at the 5 percent significance level in the 
analytically measured radium-226 dataset (AB02-BSA2-06 [1.82 pCi/g]). This concentration is equal 
to an estimated 20,276 cpm. Both values fall within the range of gamma activities measured by 100 
percent walkover gamma scan and as such, are not interpreted to represent true outliers. 

• Homogeneity. CV values for 100 percent walkover gamma, uncollimated static gamma, and 
analytically measured radium-226 are between 0.08 and 0.33. 

• UTL95-95 estimates: 

o The walkover gamma data do not appear to follow any of the distribution options available in 
ProUCL (USEPA 2015). However, because the number of datapoints in this dataset is large (n = 
2,159), a nonparametric estimate of the UTL95-95 achieves more than 95 percent confidence 
(95.1 percent). The estimated nonparametric UTL95.1-95 is 25,876 cpm. 

o Uncollimated static gamma measurements appear to follow a normal distribution with a UTL95-
95, estimated by ProUCL (USEPA 2015), of 20,060 cpm. 

o Analytically measured radium-226 activity concentrations appear to follow a normal distribution 
with a UTL95-95, estimated by ProUCL (USEPA 2015), of 1.78 pCi/g. 

• 95% UCL estimates: 

o The 100 percent walkover gamma measurements do not appear to follow any of the distribution 
options available in ProUCL (USEPA 2015). The ProUCL suggested a Student’s-t 95% UCL of 
20,782 cpm. 

o Uncollimated static gamma measurements appear to follow a normal distribution with a ProUCL 
(USEPA 2015) suggested Student’s-t 95% UCL estimated at 17,205 cpm. 

o Analytically measured radium-226 activity concentrations appear to follow a normal distribution 
with a ProUCL (USEPA 2015) suggested Student’s-t 95% UCL of 1.11 pCi/g. 
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5.1.1.3 A&B No. 3 Background Study Area 2 (Little Colorado River Terrace) 

Results for the LCR terrace (A&B No. 3 BSA 2) are presented on Figures 13, 14, and 15, showing 
walkover gamma, static gamma measurements and analytically measured radium-226 activity 
concentrations in soil, and concentrations of COPCs in soil, respectively. Summary statistics are 
presented in Table 4 and on Figure 30. ProUCL (USEPA 2015) output files are presented in Attachment 
G. Statistical evaluation indicates the following: 

• Data distribution. Walkover gamma coverage in this area is incomplete, due to accessibility issues. 
Available data are shown on Figure 13, but were not analyzed further. Both uncollimated static 
gamma measurements and analytically measured radium-226 appear to follow a normal distribution 
at a 5 percent significance level (95 percent confidence). 

• Outlier testing. No potential outliers were identified in the uncollimated static gamma or analytically 
measured radium-226 datasets. 

• Homogeneity. The CV value for the uncollimated static gamma and analytically measured radium-226 
datasets were 0.07 and 0.36, respectively. 

• UTL95-95 estimates: 

o Uncollimated static gamma measurements appear to follow a normal distribution with a ProUCL 
(USEPA 2015) estimated UTL95-95 of 20,021 cpm. 

o Analytically measured radium-226 activity concentrations appear to follow a normal distribution 
with a ProUCL (USEPA 2015) estimated UTL95-95 of 1.42 pCi/g. 

• 95% UCL estimates: 

o Uncollimated static gamma measurements appear to follow a normal distribution with a ProUCL 
(USEPA 2015) suggested Student’s-t 95% UCL of 17,549 cpm. 

o Analytically measured radium-226 activity concentrations appear to follow a normal distribution 
with a ProUCL (USEPA 2015) suggested Kaplan-Meier (t) 95% UCL of 0.871 pCi/g. 

5.1.1.4 A&B No. 3 Background Study Area 3 (Nonmineralized Shinarump Member) 

Results for the nonmineralized Shinarump Member (A&B No. 3 BSA 3) are shown on Figures 16, 17, and 
18, showing walkover gamma, static gamma measurements and analytically measured radium-226 
activity concentrations in soil, and concentrations of COPCs in soil, respectively. Summary statistics are 
presented in Table 4 and on Figure 31. ProUCL (USEPA 2015) output files are presented in Attachment 
G. Statistical evaluation indicates the following: 

• Data distribution. Walkover gamma data appear to follow a gamma distribution while both 
uncollimated static gamma measurements and analytically measured radium-226 activity 
concentrations appear to follow a normal distribution at a significance level of 5 percent (95 percent 
confidence). 

• Outlier testing. No potential outliers were identified in uncollimated static gamma or analytically 
measured radium-226 datasets. 
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• Homogeneity. CV values for 100 percent walkover gamma, uncollimated static gamma, and 
analytically measured radium-226 are between 0.03 and 0.19. 

• UTL95-95 estimates: 

o Walkover gamma data appear to follow a gamma distribution with a UTL95-95, estimated by 
ProUCL (USEPA 2015), of 21,376 cpm. 

o Uncollimated static gamma measurements appear to follow a normal distribution with a UTL95-
95, estimated by ProUCL (USEPA 2015), of 17,964 cpm. 

o Analytically measured radium-226 activity concentrations appear to follow a normal distribution 
with a UTL95-95, estimated by ProUCL (USEPA 2015), of 1.16 pCi/g. 

• 95% UCL estimates: 

o Walkover gamma appear to follow a gamma distribution with a ProUCL (USEPA 2015) suggested 
approximate gamma 95% UCL estimated at 18,571 cpm. 

o Uncollimated static gamma measurements appear to follow a normal distribution with a ProUCL 
(USEPA 2015) suggested Student’s-t 95% UCL estimated at 16,799 cpm. 

o Analytically measured radium-226 activity concentrations appear to follow a normal distribution 
with a ProUCL (USEPA 2015) suggested Student’s-t 95% UCL estimated at 0.851 pCi/g. 

5.1.1.5 A&B No. 3 Background Study Area 4 (Tappan Canyon) 

Results for the Tappan Canyon (A&B No. 3 BSA 4) are shown on Figures 19, 20, and 21, and include 
walkover gamma, static gamma measurements, and analytically measured radium-226 activity 
concentrations in soil, and concentrations of COPCs in soil, respectively. Summary statistics are 
presented in Table 4 and on Figure 32. ProUCL (USEPA 2015) output files are presented in Attachment 
G. Statistical evaluation indicates the following: 

• Data distribution. The 100 percent walkover gamma data do not appear to follow a normal, gamma, 
or lognormal distribution. However, both uncollimated static gamma measurements and analytically 
measured radium-226 activity concentrations appear to follow a normal distribution at a significance 
level of 5 percent (95 percent confidence). 

• Outlier testing. No potential outliers were identified in uncollimated static gamma or analytically 
measured radium-226 datasets. 

• Homogeneity. CV values for walkover gamma, uncollimated static gamma, and analytically measured 
radium-226 are between 0.03 and 0.13. 

• UTL95-95 estimates: 

o Walkover gamma do not appear to follow any of the distribution options available in ProUCL 
(USEPA 2015). However, because the number of datapoints in this dataset is large (n = 8,449), a 
nonparametric estimate of the UTL95-95 achieves more than 95 percent confidence (95.1 
percent). The estimated nonparametric UTL95.1-95 is 11,718 cpm. 
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o Uncollimated static gamma measurements appear to follow a normal distribution with a UTL95-
95, estimated by ProUCL (USEPA 2015), of 9,948 cpm. 

o Analytically measured radium-226 measurements appear to follow a normal distribution with a 
UTL95-95, estimated by ProUCL (USEPA 2015), of 0.778 pCi/g. 

• 95% UCL estimates: 

o The 100 percent walkover gamma do not appear to follow any of the distribution options available 
in ProUCL (USEPA 2015). The ProUCL suggested Student’s-t 95% UCL is estimated at 9,816 
cpm. 

o Uncollimated static gamma measurements appear to follow a normal distribution with a ProUCL 
(USEPA 2015) suggested Student’s-t 95% UCL of 9,364 cpm. 

o Analytically measured radium-226 activity concentrations appear to follow a normal distribution 
with a ProUCL (USEPA 2015) suggested Kaplan-Meier 95% UCL of 0.622 pCi/g. 

5.1.2 Naturally Occurring Radioactive Material Assessment Area Radium-226 
and Gamma Data Evaluation  

This section presents data evaluation results for NAAs associated with A&B No. 2 and A&B No. 3. This 
includes area-by-area assessment of walkover gamma, static gamma measurements, and analytically 
measured radium-226 activity concentrations in soil. 

5.1.2.1 Naturally Occurring Radioactive Material Assessment Area 1 (Variably 
Mineralized Shinarump Member) 

Results for the variably mineralized Shinarump Member (NAA 1) are shown on Figures 22, 23, and 24, 
and include walkover gamma data, static measurements and radium-226 activity concentrations in soil, 
and concentrations of COPCs in soil, respectively. Summary statistics, including UTL95-95 estimates, are 
presented in Table 4 and shown on Figure 33. ProUCL (USEPA 2015) output files are presented in 
Attachment G. Statistical evaluation results indicate the following: 

• Data distribution. Walkover gamma data do not follow normal, gamma, or lognormal distributions. 
However, uncollimated static gamma measurements appear to follow a gamma distribution at 95 
percent confidence, and analytically measured radium-226 activity concentrations appear to follow a 
lognormal distribution at a significance level of 5 percent (95 percent confidence).  

• Outlier testing. Two potential outliers were identified at the 5 percent significance level in the 
analytically measured radium-226 dataset (samples AB03-NAA1-06 [9.63 pCi/g] and AB03-NAA1-07 
[16.1 pCi/g]). There are no additional lines of evidence to suggest that these values are true outliers. 
No potential outliers were identified in the uncollimated static gamma dataset. 

• Homogeneity. CV values for 100 percent walkover gamma, uncollimated static gamma, and 
analytically measured radium-226 are between 0.55 and 1.5. 

• UTL95-95 estimates: 
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o The 100 percent walkover gamma data do not appear to follow any of the distribution options 
available in ProUCL (USEPA 2015). However, because the number of datapoints in this dataset 
is large (n = 2,261), a nonparametric estimate of the UTL95-95 achieves nearly 95 percent 
confidence (94.8 percent). The estimated nonparametric UTL94.8-95 is 283,374 cpm. 

o Uncollimated static gamma measurements appear to follow a gamma distribution with a UTL95-
95, estimated by ProUCL (USEPA 2015), of 88,231 cpm. 

o Analytically measured radium-226 activity concentrations appear to follow a lognormal distribution 
with a UTL95-95, estimated by ProUCL (USEPA 2015), of 18.1 pCi/g. 

• 95% UCL estimates: 

o The 100 percent walkover gamma data do not appear to follow any of the distribution options 
available in ProUCL (USEPA 2015). The ProUCL suggested Chebyshev 95% UCL is estimated 
at 74,550 cpm. 

o Uncollimated static gamma measurements appear to follow a gamma distribution with a ProUCL 
(USEPA 2015) suggested adjusted gamma 95% UCL estimated at 55,520 cpm. 

o Analytically measured radium-226 activity concentrations appear to follow a lognormal distribution 
with a ProUCL (USEPA 2015) suggested H-UCL estimated at 4.91 pCi/g.  

5.1.2.2 Naturally Occurring Radioactive Material Assessment Area 2 (Mineralized 
Shinarump Channel Alluvium) 

Results for the channel with upslope mineralized Shinarump Member (NAA 2) are shown on Figures 25, 
26, and 27, and include walkover gamma data, static gamma measurements and analytically measured 
radium-226 activity concentrations in soil, and concentrations of COPCs in soil, respectively. Summary 
statistics, including UTL95-95 estimates, are presented in Table 4 and shown on Figure 34. ProUCL 
(USEPA 2015) output files are presented in Attachment G. Statistical evaluation results indicate the 
following: 

• Data distribution. The 100 percent walkover gamma data do not follow normal, gamma, or lognormal 
distributions. However, uncollimated static gamma measurements and analytically measured radium-
226 concentrations both appear to follow a normal distribution at a significance level of 5 percent (95 
percent confidence).  

• Outlier testing. One potential outlier was identified at the 5 percent significance level in the analytically 
measured radium-226 dataset (AB03-NAA2-09 [2.10 pCi/g]). This activity concentration is equal to an 
estimated 20,940 cpm. This value falls within the range of gamma activities measured by both 100 
percent walkover gamma scan and uncollimated static measurements. As such, this potential outlier 
is not interpreted to represent a true outlier. No potential outliers were identified in the uncollimated 
static gamma dataset. 

• Homogeneity. CV values for 100 percent walkover gamma, uncollimated static gamma, and 
analytically measured radium-226 are between 0.07 and 0.28. 

• UTL95-95 estimates: 



APPENDIX C - BACKGROUND AND CORRELATION STUDIES REPORT 

arcadis.com 
DRAFT-FINAL_EnPro_AppC_for_AB02_and_AB03_July2022 27 

o The 100 percent walkover gamma data do not appear to follow any of the distribution options 
available in ProUCL (USEPA 2015). However, because the number of datapoints in this dataset 
is large (n = 1,563), a nonparametric estimate of the UTL95-95 achieves near 95 percent 
confidence (93.2 percent). The estimated nonparametric UTL93.2-95 is 26,160 cpm. 

o Uncollimated static gamma measurements appear to follow a normal distribution with a UTL95-
95, estimated by ProUCL (USEPA 2015), of 24,691 cpm. 

o Analytically measured radium-226 activity concentrations appear to follow a normal distribution 
with a UTL95-95, estimated by ProUCL (USEPA 2015), of 1.99 pCi/g. 

• 95% UCL estimates: 

o The 100 percent walkover gamma data do not appear to follow any of the distribution options 
available in ProUCL (USEPA 2015). The ProUCL suggested Student’s-t 95% UCL was estimated 
at 22,054 cpm. 

o Uncollimated static gamma measurements appear to follow a normal distribution with a ProUCL 
(USEPA 2015) suggested Student’s-t 95% UCL of 21,694 cpm. 

o Analytically measured radium-226 activity concentrations appear to follow a normal distribution 
with a ProUCL (USEPA 2015) suggested Student’s-t 95% UCL estimated at 1.31 pCi/g. 

5.1.3 Local Background Area Data Radium-226 and Gamma Evaluation  
This section presents data evaluation results for local background areas at A&B No. 2 and A&B No. 3. 
This includes assessment of:  

• Walkover gamma in the A&B No. 2 adjacent undisturbed area, the A&B No. 3 SAAM adjacent 
undisturbed area, and the A&B No. 3 SUM adjacent undisturbed area. 

• Analytically measured radium-226 activity concentrations in soil at undisturbed (GS) sample locations 
at A&B No. 2 and A&B No. 3. 

The adjacent undisturbed area and the undisturbed sample locations are shown on Figure 3 (A&B No. 2), 
Figure 4a (A&B No. 3 SAAM), and Figure 4b (A&B No. 3 SUM). Analytical results from GS samples 
collected at undisturbed sample locations are presented in Table 3b (A&B No. 2) and Table 3c (A&B No. 
3). Where soil samples were collected at multiple depths (up to 12 inches bgs), the greater analytically 
measured radium-226 concentration was used to calculate summary statistics.  

This section also compares estimated radium-226 activity concentration profiles from adjacent 
undisturbed and corresponding disturbed areas. Figures 35a and 35b present walkover gamma data in 
the A&B No. 2 mining-related disturbance area and the adjacent undisturbed area, respectively. Figures 
36a and 36b present walkover gamma data in the A&B No. 3 SAAM mining-related disturbance area and 
the adjacent undisturbed area, respectively. Figures 37a and 37b present walkover gamma data in the 
A&B No. 3 SUM mining-related disturbance area and the adjacent undisturbed area, respectively.  

Estimated radium-226 activity concentration profiles demonstrate the contribution of background to 
conditions in the areas of mining-related disturbance. Radium-226 activity concentration profiles were 
generated by calculating gamma values that correspond to radium-226 activity concentrations, at 1 pCi/g 
intervals, between 1 and 20 pCi/g. Normalized walkover gamma data were then compared to these 
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estimates to determine the percent of measurements in each 1 pCi/g concentration interval and in the 
greater than 20 pCi/g interval. This method of comparing the adjacent undisturbed and disturbed areas 
leverages the large walkover gamma datasets that provide a high-resolution understanding of highly 
heterogeneous radium-226 activity concentrations. This approach also leverages the correlation equation 
that was developed to compare gamma measurements and radium-226 activity concentrations in soil. 
Although this relationship is only able to estimate radium-226 activity concentrations, and it is being 
applied outside of the range of concentrations used in its development (less than 8 pCi/g), its application 
here is robust for two reasons: 

1. Rather than estimating the radium-226 activity concentration for each walkover gamma measurement 
(more than 1,000 measurements per dataset), 20 gamma cutoff values were estimated at 1 pCi/g 
increments. Then, each gamma measurement was sorted according to these cut-off values to 
determine the proportion of measurements in each range. 

2. Radium-226 activity concentration profiles are used to make direct comparisons between datasets; 
therefore, the evaluation is not sensitive to individual values that may be imprecise. The difference 
between site and background conditions is reflected in the difference in the percentage of walkover 
data that fall with each radium-226 increment.  

Because walkover data were collected at a specified rate and with uniform transect spacing, as discussed 
in the RSE Work Plan (Arcadis 2019a) across each area evaluated, the percent of walkover data in any 
given increment may be interpreted as an approximation of the percent area with that radium-226 activity 
concentration. For example, if 20 percent of walkover data reflect radium-226 concentrations between 2 
and 3 pCi/g, it can be approximated that 20 percent of the surveyed area has a radium-226 activity 
concentration in this range. 

5.1.3.1 A&B No. 2 Adjacent Undisturbed Walkover and Undisturbed Sample 
Locations 

Summary statistics for walkover gamma data in the adjacent undisturbed area and for static gamma and 
radium-226 activity concentrations in soil at undisturbed sample locations are presented in Table 4. 
ProUCL (USEPA 2015) output files are presented in Attachment G. Statistical evaluation results indicate 
the following: 

• Data distribution. Walkover gamma data and analytically measured radium-226 activity 
concentrations do not follow normal, gamma, or lognormal distributions. Uncollimated static gamma 
measurements appear to follow a lognormal distribution at a significance level of 5 percent (95 
percent confidence). However, as discussed below, this dataset includes a true outlier. When this 
outlier is excluded, uncollimated static gamma measurements appear to follow a gamma distribution. 

• Outlier testing. One potential outlier was identified at the 5 percent significance level in the 
uncollimated static dataset (AB02-GS01-01 [57,193 cpm]). This value corresponds to an estimated 
radium-226 activity concentration of approximately 17 pCi/g, which is substantially greater than the 
3.4 pCi/g measured in the soil sample collected at this location. This sample was also identified as an 
outlier during the development of Regression 2. Based on these two lines of evidence, this value is 
considered a true outlier. No potential outliers were identified in the analytically measured radium-226 
dataset. 
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• Homogeneity. CV values for 100 percent walkover gamma, uncollimated static gamma (with true 
outlier excluded), and analytically measured radium-226 are between 0.23 and 0.61. 

• UTL95-95 estimates: 

o Walkover gamma data do not appear to follow any of the distribution options available in ProUCL 
(USEPA 2015). However, because the number of datapoints in this dataset is large (n = 7,646), a 
nonparametric estimate of the UTL95-95 achieves near 95 percent confidence (94.8 percent). 
The estimated nonparametric UTL94.8-95 is 39,753 cpm. 

o With the true outlier excluded, uncollimated static gamma measurements appear to follow a 
gamma distribution with a ProUCL (USEPA 2015) estimated UTL95-95 of 30,606 cpm.  

o Analytically measured radium-226 concentrations do not appear to follow any of the distribution 
options available in ProUCL (USEPA 2015). Based on the sample size of n = 11, a nonparametric 
estimate of the UTL95-95 only achieves 43.1 percent confidence. The estimated nonparametric 
UTL43.1-95 is 4.94 pCi/g. 

• 95% UCL estimates: 

o Walkover gamma data do not appear to follow any of the distribution options available in ProUCL 
(USEPA 2015). The ProUCL suggested Student’s-t 95% UCL was estimated at 24,087 cpm. 

o With the true outlier excluded, uncollimated static gamma measurements appear to follow a 
gamma distribution with a ProUCL (USEPA 2015) suggested adjusted gamma 95% UCL of 
24,378 cpm. 

o Analytically measured radium-226 activity concentrations do not appear to follow any of the 
distribution options available in ProUCL (USEPA 2015). The ProUCL suggested Chebyshev 95% 
UCL is 4.17 pCi/g.  

A comparison of walkover gamma results in the adjacent undisturbed area with static gamma and 
analytically measured radium-226 activity concentrations at undisturbed sample locations (Figure 38) 
suggests that radium-226 activity concentrations decrease with distance from A&B No. 2. This makes 
sense in the context of the CSM; the strength of mineralization exists on a continuum and activity 
concentrations of radium-226 are expected to generally decrease with distance away from areas where 
maximum mineralization occurred. Areas of maximum mineralization were generally the areas that were 
mined. However, this observation is based on a limited number of datapoints (n=11) at sample locations 
that were not selected with the objective of achieving full characterization of the undisturbed area.  

The adjacent undisturbed walkover gamma dataset provides a robust understanding of background 
conditions at A&B No. 2 because this dataset provides detailed coverage and the area of coverage is 
approximately equal in size and directly adjacent to the mining-related disturbance area. This area is well-
suited to reflect site-specific background given the regional heterogeneity in geological and geochemical 
characteristics associated with mineralization.   

Figure 39 presents estimated radium-226 activity concentration profiles for the mining-related disturbance 
area at A&B No.2 and the adjacent undisturbed area. These data indicate: 

• At estimated activity concentrations less than or equal to 4 pCi/g, the percent of walkover data in the 
adjacent undisturbed area (75 percent) is greater than the percent walkover data in the disturbance 
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area (43 percent), as shown by the taller light blue bars relative to dark blue bars. This indicates lower 
activity concentrations over a larger part of the adjacent undisturbed area relative to the disturbance 
area.   

• At estimated activity concentrations greater than 4 pCi/g, the percent of walkover data in the 
disturbed area (57 percent) is greater than the percent walkover data in the adjacent undisturbed 
area (25 percent), as shown by taller dark blue bars than light blue bars. This reflects greater activity 
concentrations over a larger part of the disturbed area.  

• Across the range, radium-226 activity concentrations in the disturbance area are partially attributable 
to background, as reflected in the height of each light blue bar relative to the height of each dark blue 
bar.  

5.1.3.2 A&B No. 3 Adjacent Undisturbed Walkover and Undisturbed Sample 
Locations 

Summary statistics for walkover gamma data in the SAAM and SUM adjacent undisturbed areas, the 
combined SAAM and SUM undisturbed area, and static gamma and analytically measured radium-226 
activity concentrations in soil at undisturbed sample locations are presented in Table 4. ProUCL (USEPA 
2015) output files are presented in Attachment G. Statistical evaluation results indicate the following: 

• Data distribution. Walkover gamma data in the SAAM, SUM, and combined areas do not follow 
normal, gamma, or lognormal distributions. Uncollimated static gamma measurements and 
analytically measured radium-226 activity concentrations appear to follow a normal distribution at a 
significance level of 5 percent (95 percent confidence).  

• Outlier testing. One potential outlier was identified at the 5 percent significance level in the 
uncollimated static gamma and analytically measured radium-226 datasets (AB03-GS09-01 [42,567 
cpm, 5.1 pCi/g]). This gamma measurement corresponds with an estimated radium-226 activity 
concentration of approximately 11 pCi/g, indicating that the static gamma and analytically measured 
radium-226 concentrations do not appear to agree at this location. This sample was also identified as 
an outlier during the development of Regression 2. Based on identification in three separate datasets 
as a potential outlier, this value is considered a true outlier.  

• Homogeneity. CV values for walkover gamma, uncollimated static gamma (with true outlier excluded), 
and analytically measured radium-226 (with true outlier excluded) are between 0.21 and 1.19. 

• UTL95-95 estimates: 

o Walkover gamma data do not appear to follow any of the distribution options available in ProUCL 
(USEPA 2015). However, because the number of datapoints in these datasets are large (n = 
5,300 SAAM; 4,743 SUM; 10,043 combined), nonparametric estimates of the UTL95-95 achieve 
near or better than 95 percent confidence (94.8 to 95.2 percent). The estimated nonparametric 
UTLs are:  

− SAAM: UTL94.8-95 = 134,599 cpm 

− SUM: UTL95.2-95 = 65,534 cpm 

− Combined: UTL95-95 = 102,480 cpm. 
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o With the true outlier excluded, uncollimated static gamma measurements appear to follow a 
normal distribution with a ProUCL (USEPA 2015) estimated UTL95-95 of 31,559 cpm.  

o With the true outlier excluded, analytically measured radium-226 activity concentrations appear to 
follow a normal distribution with a ProUCL (USEPA 2015) estimated UTL95-95 of 4.52 pCi/g.  

• 95% UCL estimates: 

o Walkover gamma data do not appear to follow any of the distribution options available in ProUCL 
(USEPA 2015). The ProUCL suggested 95% UCLs are: 

− SAAM: 95% UCL = 46,894 cpm (Chebyshev) 

− SUM: 95% UCL = 34,867 cpm (Student’s-t) 

− Combined: 95% UCL = 41,104 cpm (Chebyshev). 

o With the true outlier excluded, uncollimated static gamma measurements appear to follow a 
normal distribution with a ProUCL (USEPA 2015) suggested Student’s-t 95% UCL of 21,872 cpm. 

o Analytically measured radium-226 activity concentrations with the true outlier excluded appear to 
follow a normal distribution. The ProUCL (USEPA 2015) suggested Student’s-t 95% UCL is 2.18 
pCi/g.  

A comparison of walkover gamma results in the SAAM, SUM, and combined adjacent undisturbed areas 
with static gamma and analytically measured radium-226 activity concentrations at undisturbed sample 
locations (Figure 40) suggests that radium-226 activity concentrations are greatest in the interval SAAM, 
decrease in the interval SUM, and decrease further with distance from A&B No. 3. This is analogous to 
the pattern observed at A&B No. 2 and makes sense in the context of the expected decrease in radium-
226 activity concentrations with distance away from maximum mineralization.  

Evaluating two separate SAAM and SUM datasets provides a robust understanding of background 
conditions at A&B No. 3 because these intervals are geologically distinct, each of these datasets provide 
detailed coverage, and the areas of coverage are approximately equal in size and directly adjacent to the 
SAAM and SUM mining-related disturbance areas. Consideration of these separate areas is well-suited to 
represent site-specific background given the regional and local heterogeneity in geological and 
geochemical characteristics associated with mineralization.   

Panel A of Figure 41 presents estimated radium-226 activity concentration profiles for the SAAM mining-
disturbance area at A&B No. 3 and the SAAM adjacent undisturbed area. These data indicate: 

• At both the disturbed area and the adjacent undisturbed area, the majority of walkover data reflect 
activity concentrations less than or equal to 2 pCi/g (28 and 46 percent, respectively) or greater than 
20 pCi/g (35 and 19 percent, respectively).  

• A greater percentage of the walkover data in the adjacent undisturbed area is reflective of radium-226 
activity concentrations less than or equal to 2 pCi/g than in the disturbed area, as shown by the taller 
yellow bars relative to the orange bars. 

• A substantial area of estimated radium-226 activity concentrations greater than 20 pCi/g is 
attributable to background conditions, as indicated by the height of the yellow bar relative to the 
orange bar.  
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• In the estimated radium-226 activity concentration range between 2 to 20 pCi/g, the percentages of 
walkover data in the disturbed and adjacent undisturbed areas are similar, indicating that across this 
range radium-226 activity concentrations measured in the disturbance area can largely be attributed 
to background.  

Panel B of Figure 41 presents estimated radium-226 activity concentration profiles for the SUM mining-
related disturbance area at A&B No. 3 and the SUM adjacent undisturbed area. These data indicate: 

• Relatively little walkover data collected in the disturbed (2 percent) and adjacent undisturbed (11 
percent) areas reflect radium-226 activity concentrations less than or equal to 3 pCi/g.  

• At estimated activity concentrations up to 7 pCi/g, the percent of walkover data in the adjacent 
undisturbed area (67 percent) is greater than the percent walkover data in the disturbance area (27 
percent), as shown by the taller light green bars relative to dark green bars. This reflects lower 
radium-226 activity concentrations over a larger part of the adjacent undisturbed area relative to the 
disturbance area.   

• At estimated radium-226 activity concentrations greater than 7 pCi/g, the percent of walkover data in 
the disturbed area (73 percent) is greater than the percent walkover data in the adjacent undisturbed 
area (33 percent), as shown by the taller dark green bars relative to light green bars. This reflects 
greater radium-226 activity concentrations over a larger part of the disturbed area.  

• Across the range, radium-226 activity concentrations measured in the disturbance area are partially 
attributable to background, as reflected in the height of the light green bar relative to the height of the 
dark green bar. 

5.2 Constituent of Potential Concern Data Evaluation 
Background concentrations of COPCs were evaluated at each BSA, NAA, and local background area (as 
defined by undisturbed [GS] sample locations). Summary statistics for each of these areas are presented 
in Table 5. As with the radium-226 activity concentration data, there is no direct point of comparison for 
COPC concentrations in the Tappan Wash BSAs (A&B No. 2 BSA 1 and A&B No. 3 BSA 4); therefore, 
summary statistics calculated from data collected in these areas are not discussed further. COPC BTVs 
(Table 8) were calculated as UTL95-95 values and applied to the RSE Report for three areas: 

1. The nonmineralized Shinarump Member (A&B No.3 BSA 3) was used to establish BTVs for screening 
of COPCs in the mining-related disturbance areas.  

2. The nonmineralized Shinarump Member channel alluvium BSA (A&B No. 2 BSA 2) was used to 
establish BTVs for screening of COPCs in channels that may serve as potential natural transport 
pathways.  

3. The LCR terrace BSA (A&B No. 3 BSA 2) was used to establish BTVs for screening of COPCs in the 
LCR terrace area below A&B No. 3. 

6 SUMMARY AND CONCLUSIONS 
This Background Report presents results of sampling and data analysis conducted in accordance with the 
RSE Work Plan (Arcadis 2019a). This Background Report includes:  
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• Development of a robust correlation between field-measured gamma and laboratory-measured soil 
radium-226 concentrations. 

• Data analysis for three types of background areas (BSAs, NAAs, and local background areas). 

• Application of the correlation developed to generate estimated radium-226 activity concentration 
profiles to facilitate a clear comparison of the contribution of background to radium-226 activity 
concentrations in the mining-related disturbance area at each site.  

• Calculation and selection of a radium-226 IL based on the UTL95-95 for the nonmineralized 
Shinarump Member BSA (A&B No. 3 BSA 3). 

• Calculation and selection of BTVs for radium-226 and other COPCs from local background areas for 
application as screening tools for soil sample results presented in the RSE Report. 

As described in this Background Report, Method 1 was selected as the appropriate sampling 
methodology for correlation development. During the regression development process, three datasets 
were identified that show a different relationship between analytically measured radium-226 activity 
concentrations and surface uncollimated gamma than the majority of site data. These datasets include 
Tappan Wash BSAs (A&B No. 2 BSA 1, A&B No. 3 BSA 4), the LCR terrace BSA (A&B No. 3 BSA 2), 
and the mineralized Shinarump Member NAA (NAA1). Additionally, because data in the range greater 
than 20 pCi/g are underrepresented and tend have an outsized effect on determining the slope of the 
best-fit line, the selected regression was established based on lower activity concentration data (less than 
20 pCi/g). These data best describe the relationship between radium-226 activity concentrations and 
surface gamma in the concentration range relevant for decision making at the Sites.  

Following testing for potential outliers, examination of outliers, and exclusion of true outliers, the 
maximum radium-226 activity concentration in the regression was 7.62 pCi/g. In Section 4 of the RSE 
Report and Section 5 of this Background Report, this relationship was applied to estimate radium-226 
activity concentrations from gamma values that indicate greater concentrations than the maximum value 
included in the correlation. These estimates provide a reasonable starting point for the RSE, but may 
require revision with larger datasets that may include data from other EnPro sites (e.g., Bodaway-Gap 
sites) or other sites where the same sample collection procedures were applied (e.g., El Paso Natural 
Gas, LLC priority sites [Arcadis 2019b]).While the correlation is sufficient to estimate radium-226 activity 
concentrations to compare different datasets, further refinement will improve the correlation’s capacity to 
predict radium-226 activity concentrations across the full relevant range. 

While background was characterized at three types of locations, including BSAs, NAAs, and local 
undisturbed areas, only data from the BSAs were used for data evaluation in the RSE Report, as 
requested by the Agencies in comments provided on May 19, 2022 (Tetra Tech 2022). A subset of three 
background areas evaluated were applied to the RSE Report, listed below: 

• Nonmineralized Shinarump (A&B No. 3 BSA 3) 

• Nonmineralized Shinarump channel alluvium (A&B No. 2 BSA 2) 

• LCR terrace (A&B No. 3 BSA 2). 

Given the difficulty in establishing representative background areas for disturbances due to spatially 
variable deposit distribution and geochemical characteristics, an additional method of assessing 
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background was developed using local undisturbed areas. Given the goal that representative background 
areas are unaffected by mining-related activities and representative of site characteristics, a suitable 
determination of background comes from data collected in the areas nearest but outside of disturbances 
that have been delineated to be undisturbed by mining-related activities.  

Two datasets were used to define background conditions at local undisturbed areas:  

1. Radium-226 BTVs were estimated based on application of the correlation equation to walkover 
gamma data collected in an area of the same size as the disturbance, immediately surrounding the 
disturbance (adjacent undisturbed).  

2. Remaining COPC BTVs were calculated based on analytical results from soil samples collected at 
the GS sample locations at the Sites (undisturbed sample locations).  

The background values presented in this Background Report will be taken into account during the EE/CA, 
including the risk evaluation.  
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Table 1
Sample Inventory
Appendix C – Background and Correlation Studies Report

Removal Site Evaluation Report
Abandoned Uranium Mines
A&B No. 2 and A&B No. 3
Cameron Chapter, Navajo Nation
Coconino County, Arizona

Start Depth End Depth

(inches bgs) (inches bgs)
Radium-226 

(USEPA 901.1)

Arsenic, Molybdenum, 

Selenium, Uranium, and 

Vanadium 

(SW 846-6020)
A&B No. 2 BSA 1 AB02-BSA1-01 AB02-BSA1-01 0 6 0-6 N/A N/A Sand, fine to coarse, some small to medium pebbles, poorly sorted,  angular, dry, brown X X

A&B No. 2 BSA 1 AB02-BSA1-02 AB02-BSA1-02 0 6 0-6 N/A N/A Sand, fine to coarse, trace small pebbles, sub-rounded, poorly sorted, dry, brown X X

A&B No. 2 BSA 1 AB02-BSA1-03 AB02-BSA1-03 0 6 0-6 N/A N/A Sand, fine to coarse, little small to large pebbles, sub-rounded, poorly sorted, dry to moist, brown X X

A&B No. 2 BSA 1 AB02-BSA1-04 AB02-BSA1-04 0 6 0-6 N/A N/A Sand, fine to coarse, rounded, well-sorted, dry, brown X X

A&B No. 2 BSA 1 AB02-BSA1-05 AB02-BSA1-05 0 6 0-6 N/A N/A Sand, medium to coarse, little small pebbles, sub-angular to sub-rounded, poorly sorted, dry, brown X X

A&B No. 2 BSA 1 AB02-BSA1-06 AB02-BSA1-06 0 6 0-6 N/A N/A Sand, fine to coarse, rounded, well-sorted, dry, brown X X

A&B No. 2 BSA 1 AB02-BSA1-07 AB02-BSA1-07 0 6 0-6 N/A N/A Sand, fine to coarse, rounded, well-sorted, dry, brown X X

A&B No. 2 BSA 1 AB02-BSA1-08 AB02-BSA1-08 0 6 0-6 DUP-04 MS/MSD Sand, fine to coarse, some small to medium pebbles, poorly sorted, angular, dry, brown X X

A&B No. 2 BSA 1 AB02-BSA1-09 AB02-BSA1-09 0 6 0-6 N/A N/A Sand, fine to coarse, rounded, well-sorted, dry, brown X X

A&B No. 2 BSA 1 AB02-BSA1-10 AB02-BSA1-10 0 6 0-6 N/A N/A Sand, fine to coarse, trace small pebbles, sub-angular, poorly sorted, dry, brown X X

A&B No. 2 BSA 1 AB02-BSA1-11 AB02-BSA1-11 0 6 0-6 N/A N/A Sand, fine to coarse, some small to medium pebbles, poorly sorted,  angular, dry, brown X X

A&B No. 2 BSA 1 AB02-BSA1-12 AB02-BSA1-12 0 6 0-6 N/A N/A Sand, fine to coarse, rounded, well-sorted, dry, brown X X

A&B No. 2 BSA 1 AB02-BSA1-13 AB02-BSA1-13 0 6 0-6 N/A N/A Sand, fine to coarse, some small to medium pebbles, poorly sorted, angular, dry, brown X X

A&B No. 2 BSA 1 AB02-BSA1-14 AB02-BSA1-14 0 6 0-6 N/A N/A Sand, fine to coarse, some small to medium pebbles, poorly sorted, angular, dry, brown X X

A&B No. 2 BSA 1 AB02-BSA1-15 AB02-BSA1-15 0 6 0-6 N/A N/A Sand, fine to coarse, trace small pebbles, sub-rounded, poorly sorted, dry, brown X X

A&B No. 2 BSA 2 AB02-BSA2-01 AB02-BSA2-01 0 2 0-2 N/A N/A Pebbles, small, some sand, sub-angular, poorly sorted, dry, brown X X

A&B No. 2 BSA 2 AB02-BSA2-02 AB02-BSA2-02 0 6 0-6 N/A N/A Sand and silt, fine to coarse, rounded, well-sorted, dry to moist, brown X X

A&B No. 2 BSA 2 AB02-BSA2-03 AB02-BSA2-03 0 3 0-3 N/A N/A Pebbles, small, some sand, sub-angular, poorly sorted, dry, brown X X

A&B No. 2 BSA 2 AB02-BSA2-04 AB02-BSA2-04 0 3 0-3 DUP-05 MS/MSD Sand, fine to medium, trace small pebbles, sub-angular, poorly sorted, dry, brown X X

A&B No. 2 BSA 2 AB02-BSA2-05 AB02-BSA2-05 0 5 0-5 N/A N/A Sand, fine to coarse, trace silt, rounded, poorly sorted, moist, brown X X

A&B No. 2 BSA 2 AB02-BSA2-06 AB02-BSA2-06 0 3 0-3 N/A N/A Pebbles, small, some sand, sub-angular, poorly sorted, dry, brown X X

A&B No. 2 BSA 2 AB02-BSA2-07 AB02-BSA2-07 0 6 0-6 N/A N/A Silt and sand, nonplastic, no dilatancy, moist, rounded, well-sorted, brown X X

A&B No. 2 BSA 2 AB02-BSA2-08 AB02-BSA2-08 0 6 0-6 N/A N/A Sand fine to coarse and small to large pebbles, angular, poorly sorted, moist, brown X X

A&B No. 2 BSA 2 AB02-BSA2-09 AB02-BSA2-09 0 6 0-6 N/A N/A Sand, fine to coarse, sub-rounded to rounded, well-sorted, dry, brown X X

A&B No. 2 BSA 2 AB02-BSA2-10 AB02-BSA2-10 0 6 0-6 N/A N/A Sand, fine to coarse, sub-rounded to rounded, well-sorted, dry, brown X X

A&B No. 2 BSA 2 AB02-BSA2-11 AB02-BSA2-11 0 6 0-6 N/A N/A Silt and sand, nonplastic, no dilatancy, moist, rounded, well-sorted, brown X X

A&B No. 2 BSA 2 AB02-BSA2-12 AB02-BSA2-12 0 6 0-6 N/A N/A Sand, fine to coarse and small pebbles, angular, poorly sorted, moist, brown X X

A&B No. 2 BSA 2 AB02-BSA2-13 AB02-BSA2-13 0 6 0-6 N/A N/A Sand, coarse, trace small pebbles, rounded, well-sorted, moist, brown X X

A&B No. 2 BSA 2 AB02-BSA2-14 AB02-BSA2-14 0 6 0-6 N/A N/A Sand, coarse, trace small pebbles, rounded, well-sorted, moist, brown X X

A&B No. 2 BSA 2 AB02-BSA2-15 AB02-BSA2-15 0 6 0-6 N/A N/A Sand, fine to coarse, trace small pebbles, angular, poorly sorted, dry, brown X X

A&B No. 3 BSA 2 AB03-BSA2-01 AB03-BSA2-01 0 6 0-6 N/A N/A Sand, fine to coarse, sub-rounded to rounded, well-sorted, dry, tan X X

A&B No. 3 BSA 2 AB03-BSA2-02 AB03-BSA2-02 0 6 0-6 N/A N/A Sand, fine to coarse, sub-rounded to rounded, well-sorted, dry, tan X X

A&B No. 3 BSA 2 AB03-BSA2-03 AB03-BSA2-03 0 6 0-6 N/A N/A Sand, fine to coarse, sub-rounded to rounded, well-sorted, dry, tan X X

A&B No. 3 BSA 2 AB03-BSA2-04 AB03-BSA2-04 0 6 0-6 N/A N/A Sand, fine to coarse, sub-rounded to rounded, well-sorted, dry, tan X X

A&B No. 3 BSA 2 AB03-BSA2-05 AB03-BSA2-05 0 6 0-6 N/A N/A Sand, fine to coarse, sub-rounded to rounded, well-sorted, dry, tan X X

A&B No. 3 BSA 2 AB03-BSA2-06 AB03-BSA2-06 0 6 0-6 N/A N/A Sand, fine to coarse, sub-rounded to rounded, well-sorted, dry, tan X X

A&B No. 3 BSA 2 AB03-BSA2-07 AB03-BSA2-07 0 6 0-6 N/A N/A Sand, fine to coarse, sub-rounded to rounded, well-sorted, dry, tan X X

A&B No. 3 BSA 2 AB03-BSA2-08 AB03-BSA2-08 0 6 0-6 N/A N/A Sand, fine to coarse, sub-rounded to rounded, well-sorted, dry, tan X X

A&B No. 3 BSA 2 AB03-BSA2-09 AB03-BSA2-09 0 6 0-6 DUP-2 MS/MSD Sand, fine to coarse, sub-rounded to rounded, well-sorted, dry, tan X X

A&B No. 3 BSA 2 AB03-BSA2-10 AB03-BSA2-10 0 6 0-6 N/A N/A Sand, fine to coarse, sub-rounded to rounded, well-sorted, dry, tan X X

A&B No. 3 BSA 2 AB03-BSA2-11 AB03-BSA2-11 0 6 0-6 N/A N/A Sand, fine to coarse, sub-rounded to rounded, well-sorted, dry, tan X X

A&B No. 3 BSA 2 AB03-BSA2-12 AB03-BSA2-12 0 6 0-6 N/A N/A Sand, fine to coarse, sub-rounded to rounded, well-sorted, dry, tan X X

A&B No. 3 BSA 2 AB03-BSA2-13 AB03-BSA2-13 0 6 0-6 N/A N/A Sand, fine to coarse, sub-rounded to rounded, well-sorted, dry, tan X X

A&B No. 3 BSA 2 AB03-BSA2-14 AB03-BSA2-14 0 6 0-6 N/A N/A Sand, fine to coarse, sub-rounded to rounded, well-sorted, dry, tan X X

A&B No. 3 BSA 2 AB03-BSA2-15 AB03-BSA2-15 0 6 0-6 N/A N/A Sand, fine to coarse, sub-rounded to rounded, well-sorted, dry, tan X X

A&B No. 3 BSA 3 AB03-BSA3-01 AB03-BSA3-01 0 6 0-6 N/A N/A Broken TRcs, small, well-cemented pieces, angular, poorly sorted, dry, purple-brown X X

A&B No. 3 BSA 3 AB03-BSA3-02 AB03-BSA3-02 0 6 0-6 N/A N/A Sand, fine to medium, trace small well-cemented pieces, small pebbles, angular to sub-angular, poorly sorted, dry, brown X X

A&B No. 3 BSA 3 AB03-BSA3-03 AB03-BSA3-03 0 6 0-6 N/A N/A Sand, fine to medium, little medium pebbles, sub-rounded, poorly sorted, dry, brown X X

A&B No. 3 BSA 3 AB03-BSA3-04 AB03-BSA3-04 0 6 0-6 N/A N/A Broken TRcs, small, well-cemented pieces, angular, poorly sorted, dry, purple-brown X X

A&B No. 3 BSA 3 AB03-BSA3-05 AB03-BSA3-05 0 6 0-6 N/A N/A Sand, fine to medium, trace small well-cemented pieces, small pebbles, angular to sub-angular, poorly sorted, dry, brown X X

A&B No. 3 BSA 3 AB03-BSA3-06 AB03-BSA3-06 0 6 0-6 N/A N/A Sand, fine to medium, trace small well-cemented pieces, small pebbles, angular to sub-angular, poorly sorted, dry, brown X X

Soil Description

Analyses

Site Sample Location Sample Name
Sample Interval 

(inches bgs)

Field 

Duplicate

Sample Name

MS/MSD

Analysis
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Table 1
Sample Inventory
Appendix C – Background and Correlation Studies Report

Removal Site Evaluation Report
Abandoned Uranium Mines
A&B No. 2 and A&B No. 3
Cameron Chapter, Navajo Nation
Coconino County, Arizona

Start Depth End Depth

(inches bgs) (inches bgs)
Radium-226 

(USEPA 901.1)

Arsenic, Molybdenum, 

Selenium, Uranium, and 

Vanadium 

(SW 846-6020)

Soil Description

Analyses

Site Sample Location Sample Name
Sample Interval 

(inches bgs)

Field 

Duplicate

Sample Name

MS/MSD

Analysis

A&B No. 3 BSA 3 AB03-BSA3-07 AB03-BSA3-07 0 6 0-6 N/A N/A Sand, fine to medium, little medium pebbles, sub-rounded, poorly sorted, dry, brown X X

A&B No. 3 BSA 3 AB03-BSA3-08 AB03-BSA3-08 0 6 0-6 N/A N/A Sand, fine to medium, little medium pebbles, sub-rounded, poorly sorted, dry, brown X X

A&B No. 3 BSA 3 AB03-BSA3-09 AB03-BSA3-09 0 6 0-6 N/A N/A Sand, fine to medium, trace small well-cemented pieces, small pebbles, angular to sub-angular, poorly sorted, dry, brown X X

A&B No. 3 BSA 3 AB03-BSA3-10 AB03-BSA3-10 0 6 0-6 N/A N/A Sand, fine to medium, trace small well-cemented pieces, small pebbles, angular to sub-angular, poorly sorted, dry, brown X X

A&B No. 3 BSA 3 AB03-BSA3-11 AB03-BSA3-11 0 6 0-6 DUP-10 MS/MSD Sand, fine to medium, sub-rounded to rounded, well-sorted, dry, brown X X

A&B No. 3 BSA 3 AB03-BSA3-12 AB03-BSA3-12 0 6 0-6 N/A N/A Broken TRcs, subcrop, small pebbles size, well-cemented, angular, poorly sorted, dry, brown X X

A&B No. 3 BSA 3 AB03-BSA3-13 AB03-BSA3-13 0 6 0-6 N/A N/A Broken TRcs, small, well-cemented pieces, angular, poorly sorted, dry, purple-brown X X

A&B No. 3 BSA 3 AB03-BSA3-14 AB03-BSA3-14 0 6 0-6 N/A N/A Sand, fine to medium, sub-rounded to rounded, well-sorted, dry, brown X X

A&B No. 3 BSA 3 AB03-BSA3-15 AB03-BSA3-15 0 6 0-6 N/A N/A Sand, fine to medium, trace small well-cemented pieces, small pebbles, angular to sub-angular, poorly sorted, dry, brown X X

A&B No. 3 BSA 4 AB03-BSA4-01 AB03-BSA4-01 0 6 0-6 DUP-08 MS/MSD Sand, fine to medium, rounded, well-sorted, moist to wet, orangish-brown X X

A&B No. 3 BSA 4 AB03-BSA4-02 AB03-BSA4-02 0 6 0-6 N/A N/A Sand, fine to medium, rounded, well-sorted, moist to wet, orangish-brown X X

A&B No. 3 BSA 4 AB03-BSA4-03 AB03-BSA4-03 0 6 0-6 N/A N/A Sand, fine to medium, rounded, well-sorted, moist to wet, orangish-brown X X

A&B No. 3 BSA 4 AB03-BSA4-04 AB03-BSA4-04 0 6 0-6 N/A N/A Sand, fine to medium, rounded, well-sorted, moist to wet, orangish-brown X X

A&B No. 3 BSA 4 AB03-BSA4-05 AB03-BSA4-05 0 6 0-6 N/A N/A Sand, fine to medium, rounded, well-sorted, moist to wet, orangish-brown X X

A&B No. 3 BSA 4 AB03-BSA4-06 AB03-BSA4-06 0 6 0-6 N/A N/A Sand, fine to medium, rounded, well-sorted, moist to wet, orangish-brown X X

A&B No. 3 BSA 4 AB03-BSA4-07 AB03-BSA4-07 0 6 0-6 N/A N/A Sand, fine to medium, rounded, well-sorted, moist to wet, orangish-brown X X

A&B No. 3 BSA 4 AB03-BSA4-08 AB03-BSA4-08 0 6 0-6 N/A N/A Sand, fine to medium, rounded, well-sorted, moist to wet, orangish-brown X X

A&B No. 3 BSA 4 AB03-BSA4-09 AB03-BSA4-09 0 6 0-6 N/A N/A Sand, fine to medium, rounded, well-sorted, moist to wet, orangish-brown X X

A&B No. 3 BSA 4 AB03-BSA4-10 AB03-BSA4-10 0 6 0-6 N/A N/A Sand, fine to medium, rounded, well-sorted, moist, orangish-brown X X

A&B No. 3 BSA 4 AB03-BSA4-11 AB03-BSA4-11 0 6 0-6 N/A N/A Sand, fine to medium, rounded, well-sorted, moist to wet, orangish-brown X X

A&B No. 3 BSA 4 AB03-BSA4-12 AB03-BSA4-12 0 6 0-6 N/A N/A Sand, fine to coarse, rounded, well-sorted, moist, black-brown X X

A&B No. 3 BSA 4 AB03-BSA4-13 AB03-BSA4-13 0 6 0-6 N/A N/A Sand, fine to medium, rounded, well-sorted, moist to wet, orangish-brown X X

A&B No. 3 BSA 4 AB03-BSA4-14 AB03-BSA4-14 0 6 0-6 N/A N/A Sand, fine to medium, rounded, well-sorted, moist to wet, orangish-brown X X

A&B No. 3 BSA 4 AB03-BSA4-15 AB03-BSA4-15 0 6 0-6 N/A N/A Sand, fine to medium, rounded, well-sorted, moist to wet, orangish-brown X X

A&B No. 3 NAA 1 AB03-NAA1-01 AB03-NAA1-01 0 2 0-2 N/A N/A Broken TRcs, small to large well-cemented pieces, angular, poorly sorted, dry, orange-brown X X

A&B No. 3 NAA 1 AB03-NAA1-02 AB03-NAA1-02 0 6 0-6 N/A N/A Sand, fine to medium, rounded, well-sorted, dry to moist, purplish-brown X X

A&B No. 3 NAA 1 AB03-NAA1-03 AB03-NAA1-03 0 6 0-6 N/A N/A Sand, fine to coarse, little small pebbles, angular to sub-angular, poorly sorted, dry, grey-brown X X

A&B No. 3 NAA 1 AB03-NAA1-04 AB03-NAA1-04 0 2 0-2 N/A N/A Broken TRcs, small to large pebble size, well-cemented, angular, poorly sorted, dry, grey-brown X X

A&B No. 3 NAA 1 AB03-NAA1-05 AB03-NAA1-05 0 4 0-4 DUP-11 MS/MSD Broken TRcs, small to large well-cemented pieces, angular, poorly sorted, dry, grey-brown X X

A&B No. 3 NAA 1 AB03-NAA1-06 AB03-NAA1-06 0 3 0-3 N/A N/A Broken TRcs, small to large well-cemented pieces, angular, poorly sorted, dry, grey-brown X X

A&B No. 3 NAA 1 AB03-NAA1-07 AB03-NAA1-07 0 6 0-6 N/A N/A Broken TRcs, small to large well-cemented pieces, angular, poorly sorted, dry, grey-brown X X

A&B No. 3 NAA 1 AB03-NAA1-08 AB03-NAA1-08 0 2 0-2 N/A N/A Broken TRcs, small to large well-cemented pieces, angular, poorly sorted, dry, grey-brown X X

A&B No. 3 NAA 1 AB03-NAA1-09 AB03-NAA1-09 0 3 0-3 N/A N/A Broken TRcs, small to large well-cemented pieces, angular, poorly sorted, dry, grey-brown X X

A&B No. 3 NAA 1 AB03-NAA1-10 AB03-NAA1-10 0 6 0-6 N/A N/A Sand, fine to coarse, little small pebbles, angular to sub-angular, poorly sorted, dry, grey-brown X X

A&B No. 3 NAA 1 AB03-NAA1-11 AB03-NAA1-11 0 6 0-6 N/A N/A Sand, fine to coarse, sub-rounded, well-sorted, moist, brown X X

A&B No. 3 NAA 1 AB03-NAA1-12 AB03-NAA1-12 0 6 0-6 N/A N/A Broken TRcs, small to large well-cemented pieces, angular, poorly sorted, dry, grey-brown X X

A&B No. 3 NAA 1 AB03-NAA1-13 AB03-NAA1-13 0 4 0-4 N/A N/A Sand, medium to coarse,  little small well-cemented pieces, angular, dry, brown X X

A&B No. 3 NAA 1 AB03-NAA1-14 AB03-NAA1-14 0 3 0-3 N/A N/A Broken TRcs, small to large well-cemented pieces, angular, poorly sorted, dry, grey-brown X X

A&B No. 3 NAA 1 AB03-NAA1-15 AB03-NAA1-15 0 3 0-3 N/A N/A Broken TRcs, small to large well-cemented pieces, angular, poorly sorted, dry, grey-brown X X

A&B No. 3 NAA 2 AB03-NAA2-01 AB03-NAA2-01 0 6 0-6 N/A N/A Sand, fine to course, little small pebbles, angular, poorly sorted, dry, purple-brown X X

A&B No. 3 NAA 2 AB03-NAA2-02 AB03-NAA2-02 0 6 0-6 N/A N/A Sand, fine, trace medium to course, rounded, well-sorted, dry, orangish-brown X X

A&B No. 3 NAA 2 AB03-NAA2-03 AB03-NAA2-03 0 6 0-6 N/A N/A Broken TRcs, small pebble size, well-cemented, angular, poorly sorted, dry, purple-brown X X

A&B No. 3 NAA 2 AB03-NAA2-04 AB03-NAA2-04 0 6 0-6 N/A N/A Sand, fine to medium, little small size pebbles, sub-angular, poorly sorted, dry, purple-brown X X

A&B No. 3 NAA 2 AB03-NAA2-05 AB03-NAA2-05 0 6 0-6 N/A N/A Broken TRcs, small pebble size, well-cemented, angular, poorly sorted, dry, purple-brown X X

A&B No. 3 NAA 2 AB03-NAA2-06 AB03-NAA2-06 0 6 0-6 N/A N/A Sand, fine to medium, little small size pebbles, sub-angular, poorly sorted, dry, purple-brown X X

A&B No. 3 NAA 2 AB03-NAA2-07 AB03-NAA2-07 0 6 0-6 N/A N/A Broken TRcs, small pebble size, well-cemented, angular, poorly sorted, dry, purple-brown X X

A&B No. 3 NAA 2 AB03-NAA2-08 AB03-NAA2-08 0 6 0-6 N/A N/A Sand, fine to medium, little small size pebbles, sub-angular, poorly sorted, dry, purple-brown X X

A&B No. 3 NAA 2 AB03-NAA2-09 AB03-NAA2-09 0 6 0-6 N/A N/A Sand, fine to course, little small pebbles, angular, poorly sorted, dry, purple-brown X X

A&B No. 3 NAA 2 AB03-NAA2-10 AB03-NAA2-10 0 6 0-6 DUP-12 MS/MSD Sand, fine to coarse, trace small pebbles, well-sorted, dry, purple-brown X X

A&B No. 3 NAA 2 AB03-NAA2-11 AB03-NAA2-11 0 6 0-6 N/A N/A Sand, fine to coarse, trace small pebbles, rounded, well-sorted, dry, purple-brown X X

A&B No. 3 NAA 2 AB03-NAA2-12 AB03-NAA2-12 0 6 0-6 N/A N/A Broken TRcs, small pebble size, weakly cemented, angular, poorly sorted, dry, purple-brown X X
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Table 1
Sample Inventory
Appendix C – Background and Correlation Studies Report

Removal Site Evaluation Report
Abandoned Uranium Mines
A&B No. 2 and A&B No. 3
Cameron Chapter, Navajo Nation
Coconino County, Arizona

Start Depth End Depth

(inches bgs) (inches bgs)
Radium-226 

(USEPA 901.1)

Arsenic, Molybdenum, 

Selenium, Uranium, and 

Vanadium 

(SW 846-6020)

Soil Description

Analyses

Site Sample Location Sample Name
Sample Interval 

(inches bgs)

Field 

Duplicate

Sample Name

MS/MSD

Analysis

A&B No. 3 NAA 2 AB03-NAA2-13 AB03-NAA2-13 0 6 0-6 N/A N/A Sand, fine to coarse, trace small pebbles, rounded, well-sorted, dry, purple-brown X X

A&B No. 3 NAA 2 AB03-NAA2-14 AB03-NAA2-14 0 6 0-6 N/A N/A Sand, fine to medium, rounded, well-sorted, dry, grey-brown X X

A&B No. 3 NAA 2 AB03-NAA2-15 AB03-NAA2-15 0 3 0-3 N/A N/A Broken TRcs, small pebble size, weakly cemented, angular, poorly sorted, dry, purple-brown X X

Correlation area 1 CA-01 CA-01 0 6 0-6 N/A N/A Broken TRcs, small pebble size and some fine to coarse sand sized, angular, poorly sorted, dry, purple-brown X --

Correlation area 2 CA-02 CA-02 0 6 0-6 N/A N/A Broken TRcs, small pebble size and some fine to coarse sand sized, angular, poorly sorted, dry, purple-brown X --

Correlation area 3 CA-03 CA-03 0 6 0-6 N/A N/A Sand, fine to coarse, well-cemented pieces, poorly sorted, dry, purple-brown X --

Correlation area 4 CA-04 CA-04 0 6 0-6 N/A N/A Sand, fine to coarse, little broken TRcs, angular, poorly sorted, dry, orangish-brown X --

Correlation area 5 CA-05 CA-05 0 6 0-6 N/A N/A Sand, fine to coarse, small pebble size, angular, poorly sorted, dry, purple-brown X --

Correlation area 6 CA-06 CA-06 0 6 0-6 N/A N/A Broken TRcs, sand, fine to small pebble size, sub-angular, poorly sorted, dry, grey-purple-brown X --

Correlation area 7 CA-07 CA-07 0 6 0-6 N/A N/A Sand, fine to coarse, some small to large pebbles, angular, poorly sorted, dry, purple-brown X --

Correlation area 8 CA-08 CA-08 0 6 0-6 N/A N/A Broken TRcs, small pebble size, weakly cemented, angular, poorly sorted, moist, orangish-brown X --

Correlation area 9 CA-09 CA-09 0 6 0-6 N/A N/A Broken TRcs, large sand to small pebble size, angular, poorly sorted, dry, orangish-brown X --

Correlation area 10 CA-10 CA-10 0 6 0-6 DUP-13 N/A Sand, fine to coarse, and small to medium broken TRcs, round to angular, poorly sorted, dry, grey-purple brown X --

Correlation area 11 CA-11 CA-11 0 6 0-6 N/A N/A Broken TRcs, small pebble size and small to medium sand sized, angular, poorly sorted, dry, purple-brown X --

Correlation area 12 CA-12 CA-12 0 6 0-6 N/A N/A Sand, medium to coarse, small to large sand/pebble size TRcs, angular to sub-angular, poorly sorted, dry, brown X --

Correlation area 13 CA-13 CA-13 0 6 0-6 N/A N/A Sand, fine to medium and broken TRcs, small poorly cemented pieces, angular to sub-angular, poorly sorted, dry, brown X --

Correlation area 14 CA-14 CA-14 0 6 0-6 N/A N/A Sand, medium to coarse, trace small pebbles, sub-angular, poorly sorted, dry, purple-brown X --

Correlation area 15 CA-15 CA-15 0 6 0-6 N/A N/A Sand, fine to coarse, trace small pebbles, sub-angular, poorly sorted, dry, purple-brown X --

Acronyms and Abbreviations:

AB02 = A&B No. 2

AB03 = A&B No. 3

bgs = below ground surface

BSA = background study area

CA = correlation area

DUP = duplicate sample

MS/MSD = matrix spike/matrix spike duplicate

N/A = not applicable

NAA = naturally occurring radioactive material assessment area

TRcs = Triassic Chinle Formation, Shinarump Member

USEPA = United States Environmental Protection Agency

X = analyzed
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Table 2

Method 1 Regression 2 Summary of Outliers

Appendix C – Background and Correlation Studies Report

Removal Site Evaluation Report

Abandoned Uranium Mines

A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation

Coconino County Arizona

Location ID Cover Type Radium-226

Normalized 

Collimated Surface 

Gamma

Normalized 

Collimated Gamma 

at Depth

Normalized 

Uncollimated 

Surface Gamma

Nearest Walkover 

Gamma

Median of 5 Nearest 

Walkover Gamma

Relative Standard 

Deviation Between 

Gamma Measurements

Surface Uncollimated - 

Collimated (difference)

Percent Difference 

Surface Uncollimated - 

Collimated

Collimated Surface - 

Collimated at Depth 

(difference)

Percent Difference 

Collimated Surface - 

Collimated at Depth

Rationale for Exclusion from Final Regression

pCi/g cpm cpm cpm cpm cpm cpm cpm % cpm %

0.081 NA 17.7 NA 9.7

AB03-MH04-01 TRcs-subcrop 3.15 5,273 4,534 33,904 34,057 38,360 0.071 28,631 16.9 739 15.1

Regression residual associated with this sample was identified as 

an outlier in both the static surface uncollimated and collimated 

gamma datasets.2 

AB02-GS01-01 TRcs-subcrop 3.4 6,585 1 57,193 69,896 69,896 0.112 50,608 12.2 1 1

Regression residual associated with this sample was identified as 

an outlier in both the static surface uncollimated and collimated 

gamma datasets.2 

AB03-MH02-01 TRcs-subcrop 3.68 8,476 8,965 59,280 66,733 67,508 0.070 50,804 15.4 -489 5.6

Regression residual associated with this sample was identified as 

an outlier in both the static surface uncollimated and collimated 

gamma datasets.2 

AB03-GS09-01 TRcs-subcrop 5.1 6,380 6,556 42,567 88,615 50,579 0.406 36,187 16.2 -176 2.7

Regression residual associated with this sample was identified as 

an outlier in both the static surface uncollimated and collimated 

gamma datasets.2 The relative standard deviation between gamma 

measurements is much greater than other sample locations.

AB03-MH03-01 TRcs-subcrop 5.43 7,738 5,741 61,048 18,480 18,480 0.752 53,310 13.5 1,997 29.6

Regression residual associated with this sample was identified as 

an outlier in both the static surface uncollimated and collimated 

gamma datasets.2 The relative standard deviation between gamma 

measurements is much greater than other sample locations.

AB02-MC02-01 TRcs-outcrop 13.8 5,841 18,232 26,288 25,898 25,898 0.009 20,447 25.0 -12,391 102.9

Regression residual associated with this sample was identified as 

an outlier in both the static surface uncollimated and collimated 

gamma datasets.2 The collimated gamma at depth is substantially 

greater than the surface static gamma.

Notes:
1 Collimated static gamma at depth (6 inches below ground surface) is not available at this sample location.
2 Regression residuals were tested for outliers using Rosner's Outlier Test in ProUCL Version 5.1 software (USEPA 2015).

1. Median of five nearest walkover gamma = median value of five walkover gamma data points within the closest proximity to the sample location.

2. Relative standard deviation between gamma measurements = the relative standard deviation of uncollimated surface static measurement, nearest walkover measurement, and median of five nearest walkover measurements.

3. Surface uncollimated - collimated (difference) = the difference between the normalized uncollimated surface gamma and the normalized collimated surface gamma measurements.

4. Percent difference surface uncollimated - collimated = the difference between the normalized uncollimated surface gamma and the normalized collimated surface gamma expressed as a percentage.

5. Collimated surface - collimated depth (difference) = the difference between the normalized collimated surface gamma and the normalized collimated gamma at depth measurements.

6. Percent difference collimated surface - collimated depth = the difference between the normalized collimated surface gamma and the normalized collimated gamma at depth measurements expressed as a percentage.

7. Bold indicates that the sample value is greater than the average value from samples not identified as outliers in Regression 2 residuals.

Acronyms and Abbreviations:

AB02 = A&B No. 2

AB03 = A&B No. 3

% = percent

cpm = counts per minute

NA = not applicable

pCi/g = picocurie per gram

TRcs = Triassic Chinle Formation, Shinarump Member

USEPA = United States Environmental Protection Agency

Reference:

USEPA. 2015. ProUCL Version 5.1.002 Technical Guide Statistical Software for Environmental Applications for Data Sets with and without Nondetect Observations. EPA/600/R-07/041. October.

Averages from samples not identified as statistical outliers in Regression 2 residuals:
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Table 3a

BSA and NAA Static Measurements and Soil Laboratory Analytical Results

Appendix C – Background and Correlation Studies Report

Removal Site Evaluation Report

Abandoned Uranium Mines

A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation

Coconino County, Arizona

Start Depth End Depth
Uncollimated 

Surface Static

Collimated 

Surface Static

Collimated 

Static at Depth
Arsenic Molybdenum Selenium Uranium Vanadium

(inches bgs) (inches bgs)
(normalized)

(cpm)

(normalized)

(cpm)

(normalized)

(cpm)
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Concentration

Uncertainty 

(2ơ)
MDC

AB02-BSA1-01 AB02-BSA1-01 11/3/2018 0 6 9,069 1,477 1,570 9.7 1.7 J 2.5 0.95 35 0.634 0.151 0.102

AB02-BSA1-02 AB02-BSA1-02 11/3/2018 0 6 8,965 1,570 1,633 4.3 <2.2 2.2 0.84 30 0.571 0.156 0.134

AB02-BSA1-03 AB02-BSA1-03 11/3/2018 0 6 8,736 1,373 1,570 3.8 J <2.3 1.8 J 0.66 26 0.575 0.14 0.107

AB02-BSA1-04 AB02-BSA1-04 11/3/2018 0 6 8,736 1,466 1,612 4.3 0.88 J 2.1 J 0.79 29 0.549 0.163 0.137

AB02-BSA1-05 AB02-BSA1-05 11/3/2018 0 6 8,934 1,518 1,664 8.5 1.7 J 2.0 J 0.83 31 0.669 0.162 0.112

AB02-BSA1-06 AB02-BSA1-06 11/3/2018 0 6 9,038 1,466 1,498 6.2 <2.4 <2.4 0.75 29 0.519 0.16 0.15

AB02-BSA1-07 AB02-BSA1-07 11/3/2018 0 6 8,892 1,508 1,529 3.7 J <2.5 1.9 J 0.89 28 0.534 0.138 0.0979

AB02-BSA1-08 AB02-BSA1-08 11/3/2018 0 6 10,246 2,023 1,788 3.6 J <2.4 2.4 0.94 23 <0.500 0.119 0.326

AB02-BSA1-08 DUP-04 11/3/2018 0 6 -- -- -- 5.8 1.0 J 2.0 J 0.70 27 0.566 0.158 0.128

AB02-BSA1-09 AB02-BSA1-09 11/3/2018 0 6 9,711 1,906 2,129 4.0 J <2.2 2.0 J 1.0 32 0.782 0.182 0.132

AB02-BSA1-10 AB02-BSA1-10 11/3/2018 0 6 9,702 1,761 1,893 4.3 J <2.2 2.1 J 0.85 34 0.566 0.158 0.122

AB02-BSA1-11 AB02-BSA1-11 11/3/2018 0 6 10,176 1,726 1,730 3.4 J <2.4 1.9 J 0.97 37 0.514 0.184 0.161

AB02-BSA1-12 AB02-BSA1-12 11/3/2018 0 6 9,988 1,794 1,755 6.1 2.8 1.6 J 0.91 32 0.549 0.146 0.115

AB02-BSA1-13 AB02-BSA1-13 11/3/2018 0 6 9,890 1,943 1,915 5.0 <2.4 2.0 J 1.2 27 0.789 0.208 0.156

AB02-BSA1-14 AB02-BSA1-14 11/3/2018 0 6 9,737 1,742 1,806 3.9 J <2.5 <2.5 0.58 22 0.704 0.156 0.0843

AB02-BSA1-15 AB02-BSA1-15 11/3/2018 0 6 10,430 1,664 1,884 3.4 J <2.3 2.2 J 0.90 27 0.653 0.176 0.147

AB02-BSA2-01 AB02-BSA2-01 11/3/2018 0 2 16,716 2,738 2,785 3.6 J <2.2 6.9 1.0 39 0.965 0.194 0.158

AB02-BSA2-02 AB02-BSA2-02 11/3/2018 0 6 15,422 2,772 2,666 3.7 J <2.5 7.3 2.1 40 0.967 0.208 0.128

AB02-BSA2-03 AB02-BSA2-03 11/3/2018 0 3 14,914 2,567 2,675 4.0 J <2.4 7.9 1.3 46 1.27 0.22 0.128

AB02-BSA2-04 AB02-BSA2-04 11/3/2018 0 3 14,924 2,646 2,540 3.6 J <2.4 5.8 1.2 30 1.09 0.264 0.203

AB02-BSA2-04 DUP-05 11/3/2018 0 3 -- -- -- 4.0 J <2.4 7.6 1.3 32 0.944 0.203 0.128

AB02-BSA2-05 AB02-BSA2-05 11/3/2018 0 5 16,069 2,770 2,976 4.9 J <2.5 9.5 1.4 32 1.34 0.26 0.167

AB02-BSA2-06 AB02-BSA2-06 11/3/2018 0 3 15,189 2,552 2,547 4.7 <2.1 9.1 1.6 44 1.82 0.313 0.172

AB02-BSA2-07 AB02-BSA2-07 11/3/2018 0 6 16,158 2,720 3,008 3.8 J <2.3 6.2 1.0 27 0.882 0.221 0.172

AB02-BSA2-08 AB02-BSA2-08 11/3/2018 0 6 16,423 2,632 2,635 3.3 J <2.5 6.9 1.0 29 0.974 0.214 0.159

AB02-BSA2-09 AB02-BSA2-09 11/3/2018 0 6 17,368 2,454 2,517 3.4 J <2.2 7.7 0.92 28 0.995 0.236 0.156

AB02-BSA2-10 AB02-BSA2-10 11/3/2018 0 6 17,264 2,434 2,361 3.3 J <2.5 7.7 1.2 24 0.654 0.177 0.139

AB02-BSA2-11 AB02-BSA2-11 11/3/2018 0 6 16,640 2,350 2,538 3.8 J <2.5 3.8 0.94 29 0.731 0.232 0.21

AB02-BSA2-12 AB02-BSA2-12 11/3/2018 0 6 20,280 2,798 2,652 3.0 J <2.6 7.0 0.76 23 0.741 0.196 0.159

AB02-BSA2-13 AB02-BSA2-13 11/3/2018 0 6 17,680 2,392 2,434 2.5 J <2.6 5.4 0.75 20 0.677 0.205 0.185

AB02-BSA2-14 AB02-BSA2-14 11/3/2018 0 6 17,160 2,402 2,517 <4.7 <2.4 3.9 0.66 16 0.752 0.167 0.052

AB02-BSA2-15 AB02-BSA2-15 11/3/2018 0 6 16,640 2,652 2,995 2.9 J <2.4 4.8 0.89 26 0.657 0.162 0.131

AB03-BSA2-01 AB03-BSA2-01 11/12/2019 0 6 16,854 2,025 1,887 1.3 <0.47 0.61 0.34 9.4 0.548 0.191 0.176

AB03-BSA2-02 AB03-BSA2-02 11/12/2019 0 6 16,218 1,961 1,781 1.3 <0.46 0.69 0.34 12 0.914 0.252 0.203

AB03-BSA2-03 AB03-BSA2-03 11/12/2019 0 6 18,126 2,279 2,258 1.9 <0.49 1.0 0.60 12 0.851 0.189 0.133

AB03-BSA2-04 AB03-BSA2-04 11/12/2019 0 6 18,232 2,237 2,300 2 <0.50 1.1 0.66 14 0.748 0.239 0.215

AB03-BSA2-05 AB03-BSA2-05 11/12/2019 0 6 17,808 2,025 1,993 1.3 <0.47 0.71 0.37 9.8 <0.500 0.141 0.403

AB03-BSA2-06 AB03-BSA2-06 11/12/2019 0 6 17,596 1,929 2,014 1.6 <0.49 0.85 0.39 12 0.495 0.139 0.114

AB03-BSA2-07 AB03-BSA2-07 11/12/2019 0 6 17,702 1,887 1,802 1.3 <0.46 0.70 0.34 11 0.502 0.197 0.195

AB03-BSA2-08 AB03-BSA2-08 11/12/2019 0 6 18,550 1,908 1,834 1.5 <0.44 0.80 0.48 15 0.425 0.117 0.11

AB03-BSA2-09 AB03-BSA2-09 11/12/2019 0 6 15,158 2,109 2,237 2.1 <0.50 1.1 J 0.81 J 13 J 0.622 0.189 0.208

AB03-BSA2-09 DUP-2 11/12/2019 0 6 -- -- -- <0.93 0.83 2.3 J 2.0 J 26 J 0.896 0.195 0.115

AB03-BSA2-10 AB03-BSA2-10 11/12/2019 0 6 15,900 2,184 2,290 2.7 <0.50 1.5 1.1 15 0.929 0.206 0.181

AB03-BSA2-11 AB03-BSA2-11 11/12/2019 0 6 15,794 2,237 2,247 2.5 <0.46 1.1 0.99 14 1.20 0.244 0.131

AB03-BSA2-12 AB03-BSA2-12 11/12/2019 0 6 16,112 2,237 2,332 2.6 <0.51 1.5 1.1 15 1.09 0.215 0.119

AB03-BSA2-13 AB03-BSA2-13 11/12/2019 0 6 16,430 2,364 2,332 2.7 <0.49 1.4 1.2 15 1.23 0.338 0.28

Radium-226 (pCi/g)

Sample Location Sample Name Sample Date
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Table 3a

BSA and NAA Static Measurements and Soil Laboratory Analytical Results

Appendix C – Background and Correlation Studies Report

Removal Site Evaluation Report

Abandoned Uranium Mines

A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation

Coconino County, Arizona

Start Depth End Depth
Uncollimated 

Surface Static

Collimated 

Surface Static

Collimated 

Static at Depth
Arsenic Molybdenum Selenium Uranium Vanadium

(inches bgs) (inches bgs)
(normalized)

(cpm)

(normalized)

(cpm)

(normalized)

(cpm)
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Concentration

Uncertainty 

(2ơ)
MDC

Radium-226 (pCi/g)

Sample Location Sample Name Sample Date

AB03-BSA2-14 AB03-BSA2-14 11/12/2019 0 6 18,868 2,067 1,897 1.6 <0.45 0.81 0.50 12 0.546 0.206 0.211

AB03-BSA2-15 AB03-BSA2-15 11/12/2019 0 6 15,900 1,781 1,760 1.3 <0.43 0.66 0.48 13 0.630 0.164 0.108

AB03-BSA3-01 AB03-BSA3-01 11/6/2018 0 6 16,848 2,870 3,141 <4.5 <2.2 2.8 0.84 57 0.941 0.254 0.209

AB03-BSA3-02 AB03-BSA3-02 11/6/2018 0 6 16,016 2,683 2,870 <4.8 <2.4 3.2 0.89 56 1.11 0.263 0.191

AB03-BSA3-03 AB03-BSA3-03 11/6/2018 0 6 16,328 2,766 2,694 2.9 J <2.5 3.5 0.93 53 0.725 0.166 0.119

AB03-BSA3-04 AB03-BSA3-04 11/6/2018 0 6 15,912 2,610 2,579 2.1 J <2.3 2.6 0.82 45 0.587 0.171 0.16

AB03-BSA3-05 AB03-BSA3-05 11/6/2018 0 6 16,640 2,704 2,922 3.3 J <2.5 2.7 0.81 59 0.741 0.194 0.155

AB03-BSA3-06 AB03-BSA3-06 11/6/2018 0 6 15,704 2,538 2,860 2.6 J <2.3 2.8 0.79 62 0.824 0.196 0.15

AB03-BSA3-07 AB03-BSA3-07 11/6/2018 0 6 16,568 2,646 2,842 2.8 J <2.6 2.7 0.91 53 0.797 0.184 0.14

AB03-BSA3-08 AB03-BSA3-08 11/6/2018 0 6 17,574 2,759 2,968 2.4 J <2.4 3.2 0.94 58 0.828 0.241 0.194

AB03-BSA3-09 AB03-BSA3-09 11/6/2018 0 6 16,536 2,787 2,808 2.3 J <2.3 1.6 J 0.75 54 0.539 0.167 0.15

AB03-BSA3-10 AB03-BSA3-10 11/6/2018 0 6 17,182 2,960 2,467 3.5 J <2.5 2.5 0.97 55 0.935 0.229 0.159

AB03-BSA3-11 AB03-BSA3-11 11/6/2018 0 6 16,598 3,075 3,168 <5.1 <2.6 2.1 J 0.56 39 0.770 0.244 0.224

AB03-BSA3-11 DUP-10 11/6/2018 0 6 -- -- -- <5.0 <2.5 2.7 0.61 39 0.634 0.158 0.163

AB03-BSA3-12 AB03-BSA3-12 11/6/2018 0 6 17,334 3,078 3,116 2.6 J <2.6 3.5 0.89 70 0.822 0.214 0.214

AB03-BSA3-13 AB03-BSA3-13 11/6/2018 0 6 15,755 2,757 2,462 2.0 J <2.2 2.3 1.0 43 0.665 0.176 0.139

AB03-BSA3-14 AB03-BSA3-14 11/6/2018 0 6 16,659 2,902 3,125 5.4 <2.3 4.2 0.73 45 0.848 0.238 0.203

AB03-BSA3-15 AB03-BSA3-15 11/6/2018 0 6 16,571 2,725 2,624 1.7 J <2.2 2.2 0.87 44 0.628 0.152 0.117

AB03-BSA4-01 AB03-BSA4-01 11/13/2018 0 6 9,214 1,539 1,602 4.1 J <2.7 2.5 J 0.89 25 0.644 0.212 0.188

AB03-BSA4-01 DUP-08 11/13/2018 0 6 -- -- -- 3.5 J <2.6 2.0 J 0.96 18 0.818 0.224 0.163

AB03-BSA4-02 AB03-BSA4-02 11/13/2018 0 6 8,871 1,498 1,487 5.0 J <2.6 2.1 J 1.0 25 0.490 0.138 0.108

AB03-BSA4-03 AB03-BSA4-03 11/13/2018 0 6 9,225 1,466 1,487 5.2 J <3.0 2.0 J 0.78 22 0.517 0.142 0.138

AB03-BSA4-04 AB03-BSA4-04 11/13/2018 0 6 8,746 1,383 1,321 3.8 J <2.6 2.5 J 0.83 27 <0.500 0.123 0.328

AB03-BSA4-05 AB03-BSA4-05 11/13/2018 0 6 9,183 1,539 1,539 3.6 J <2.5 2.5 0.69 29 0.637 0.174 0.127

AB03-BSA4-06 AB03-BSA4-06 11/13/2018 0 6 9,422 1,466 1,518 4.7 J <2.5 1.8 J 0.77 22 0.647 0.197 0.172

AB03-BSA4-07 AB03-BSA4-07 11/13/2018 0 6 9,339 1,414 1,654 5.1 <2.4 2.1 J 0.84 22 0.560 0.141 0.0967

AB03-BSA4-08 AB03-BSA4-08 11/13/2018 0 6 9,225 1,466 1,591 4.9 J <2.6 2.3 J 0.84 25 0.686 0.183 0.151

AB03-BSA4-09 AB03-BSA4-09 11/13/2018 0 6 9,318 1,477 1,435 5.9 <2.4 2.3 J 0.88 26 0.656 0.149 0.107

AB03-BSA4-10 AB03-BSA4-10 11/13/2018 0 6 9,110 1,570 1,373 4.9 <2.4 2.2 J 0.86 25 0.589 0.164 0.124

AB03-BSA4-11 AB03-BSA4-11 11/13/2018 0 6 9,194 1,487 1,518 4.5 J <2.5 2.8 1.0 31 0.512 0.162 0.144

AB03-BSA4-12 AB03-BSA4-12 11/13/2018 0 6 8,944 1,550 1,477 4.2 J <2.3 2.7 0.95 28 0.517 0.135 0.095

AB03-BSA4-13 AB03-BSA4-13 11/13/2018 0 6 9,266 1,477 1,591 4.6 <2.2 2.7 1.0 29 0.641 0.179 0.152

AB03-BSA4-14 AB03-BSA4-14 11/13/2018 0 6 9,755 1,581 1,602 3.7 J <2.4 2.1 J 0.77 23 0.711 0.208 0.177

AB03-BSA4-15 AB03-BSA4-15 11/13/2018 0 6 9,755 1,518 1,674 3.5 J <2.3 1.7 J 0.63 21 0.509 0.172 0.14

AB03-NAA1-01 AB03-NAA1-01 11/4/2018 0 2 40,590 4,395 3,614 5.5 <2.5 <2.5 5.8 37 1.07 0.242 0.151

AB03-NAA1-02 AB03-NAA1-02 11/4/2018 0 6 33,993 3,714 3,168 2.4 J <2.3 2.0 J 0.88 42 3.02 0.401 0.136

AB03-NAA1-03 AB03-NAA1-03 11/4/2018 0 6 40,621 4,206 4,112 <4.9 <2.4 2.2 J 1.5 51 1.08 0.24 0.173

AB03-NAA1-04 AB03-NAA1-04 11/4/2018 0 2 31,911 3,892 3,323 2.0 J <2.4 <2.4 0.83 40 0.825 0.218 0.167

AB03-NAA1-05 AB03-NAA1-05 11/4/2018 0 4 57,829 4,874 3,883 <4.9 <2.5 2.1 J 0.75 36 J 0.808 0.236 0.194

AB03-NAA1-05 DUP-11 11/4/2018 0 4 -- -- -- 2.8 J <2.4 3.1 1.2 64 J -- -- --

AB03-NAA1-06 AB03-NAA1-06 11/4/2018 0 3 96,488 17,836 29,070 5.8 1.8 J 2.0 J 27 46 9.63 1.16 0.274

AB03-NAA1-07 AB03-NAA1-07 11/4/2018 0 6 80,495 8,289 6,319 8.0 <2.3 2.3 19 40 16.1 1.79 0.367

AB03-NAA1-08 AB03-NAA1-08 11/4/2018 0 2 21,063 3,104 3,182 3.0 J <2.3 2.7 14 44 2.36 0.387 0.225

AB03-NAA1-09 AB03-NAA1-09 11/4/2018 0 3 35,204 4,494 4,085 2.8 J <2.4 3.1 36 44 1.50 0.273 0.16

AB03-NAA1-10 AB03-NAA1-10 11/4/2018 0 6 29,173 4,505 5,104 3.5 J 1.2 J 2.9 39 46 2.04 0.366 0.228

AB03-NAA1-11 AB03-NAA1-11 11/4/2018 0 6 69,597 5,543 4,208 3.0 J <2.2 3.8 0.98 58 0.795 0.2 0.191
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Table 3a

BSA and NAA Static Measurements and Soil Laboratory Analytical Results

Appendix C – Background and Correlation Studies Report

Removal Site Evaluation Report

Abandoned Uranium Mines

A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation

Coconino County, Arizona

Start Depth End Depth
Uncollimated 

Surface Static

Collimated 

Surface Static

Collimated 

Static at Depth
Arsenic Molybdenum Selenium Uranium Vanadium

(inches bgs) (inches bgs)
(normalized)

(cpm)

(normalized)

(cpm)

(normalized)

(cpm)
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Concentration

Uncertainty 

(2ơ)
MDC

Radium-226 (pCi/g)

Sample Location Sample Name Sample Date

AB03-NAA1-12 AB03-NAA1-12 11/4/2018 0 6 26,963 3,145 3,179 3.2 J <2.6 2.5 J 1.0 62 0.755 0.188 0.14

AB03-NAA1-13 AB03-NAA1-13 11/4/2018 0 4 26,671 3,217 3,031 <5.0 <2.5 2.9 0.83 45 0.809 0.208 0.169

AB03-NAA1-14 AB03-NAA1-14 11/4/2018 0 3 23,360 3,680 3,617 1.9 J 1.1 J 1.9 J 190 41 1.31 0.263 0.163

AB03-NAA1-15 AB03-NAA1-15 11/4/2018 0 3 20,260 3,326 3,211 2.0 J <2.5 2.8 16 40 0.79 0.19 0.15

AB03-NAA2-01 AB03-NAA2-01 11/4/2018 0 6 23,721 3,318 3,725 2.5 J <2.6 2.8 1.7 52 1.12 0.261 0.184

AB03-NAA2-02 AB03-NAA2-02 11/4/2018 0 6 20,625 2,985 3,343 2.8 J <2.4 2.2 J 2.3 37 1.45 0.273 0.149

AB03-NAA2-03 AB03-NAA2-03 11/4/2018 0 6 20,230 2,945 3,471 3.8 J <2.4 2.1 J 5.2 47 1.09 0.21 0.12

AB03-NAA2-04 AB03-NAA2-04 11/4/2018 0 6 19,516 3,049 3,072 3.0 J <2.2 2.3 1.8 41 0.777 0.189 0.146

AB03-NAA2-05 AB03-NAA2-05 11/4/2018 0 6 20,097 3,046 3,789 2.3 J <2.6 2.0 J 1.3 39 0.906 0.178 0.117

AB03-NAA2-06 AB03-NAA2-06 11/4/2018 0 6 19,731 3,101 3,366 2.7 J <2.2 2.6 1.2 44 0.916 0.206 0.154

AB03-NAA2-07 AB03-NAA2-07 11/4/2018 0 6 22,868 3,565 4,071 5.5 <2.6 3 1.4 49 1.14 0.213 0.115

AB03-NAA2-08 AB03-NAA2-08 11/4/2018 0 6 20,804 3,296 3,638 2.8 J <2.2 1.9 J 2.9 48 0.881 0.191 0.145

AB03-NAA2-09 AB03-NAA2-09 11/4/2018 0 6 22,229 3,471 3,880 14 <2.3 9.3 2.3 52 2.10 0.403 0.238

AB03-NAA2-10 AB03-NAA2-10 11/4/2018 0 6 19,811 3,247 3,919 3.0 J <2.4 2.5 2.2 41 0.942 0.216 0.185

AB03-NAA2-10 DUP-12 11/4/2018 0 6 -- -- -- 3.6 J <2.6 3.1 1.9 56 1.43 0.303 0.2

AB03-NAA2-11 AB03-NAA2-11 11/4/2018 0 6 19,978 3,125 3,449 4.1 J <2.5 4.2 1.1 33 0.968 0.234 0.169

AB03-NAA2-12 AB03-NAA2-12 11/4/2018 0 6 22,282 3,772 4,273 2.8 J <2.2 2.5 1.7 41 1.27 0.229 0.141

AB03-NAA2-13 AB03-NAA2-13 11/4/2018 0 6 21,238 3,515 3,794 11 <2.4 3.3 1.1 49 1.37 0.277 0.182

AB03-NAA2-14 AB03-NAA2-14 11/4/2018 0 6 19,553 2,985 3,195 4.9 J <2.6 2.8 1.6 31 1.26 0.257 0.158

AB03-NAA2-15 AB03-NAA2-15 11/4/2018 0 3 23,045 3,601 3,818 4.8 <2.3 4.8 1.3 34 1.19 0.245 0.165

Acronyms and Abbreviations:

AB02 = A&B No. 2

AB03 = A&B No. 3

2ơ = uncertainty estimation in plus or minus 2 standard deviations

-- = not measured/not analyzed

< = Analyte was not detected at a concentration above the laboratory reporting limit.

bgs = below ground surface

BSA = background study area

cpm = count per minute

DUP = duplicate sample

MDC = minimum detectable concentration (radiochemistry)

mg/kg = milligram per kilogram

NAA = naturally occurring radioactive material assessment area

pCi/g = picocurie per gram

Qualifier:

J = The analyte was positively identified; however, the associated numerical value is an estimated concentration only.
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Table 3b

A&B No. 2 Undisturbed Sample Location Static Measurements and Soil Laboratory Analytical Results

Appendix C – Background and Correlation Studies Report

Removal Site Evaluation Report

Abandoned Uranium Mines

A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation

Coconino County, Arizona

Start Depth End Depth
Uncollimated 

Surface Static

Collimated 

Surface Static

Collimated 

Static  at Depth
Arsenic Molybdenum Selenium Uranium Vanadium

(inches bgs) (inches bgs)
(normalized)

(cpm)

(normalized)

(cpm)

(normalized)

(cpm)
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Concentration

Uncertainty 

(2ơ)
MDC

AB02-GS01-01 AB02-GS01-01 10/31/2018 0 6 57193 6585 -- 2.2 J <2.4 <2.4 6.1 69 3.40 0.468 0.150

AB02-GS01-02 AB02-GS01-02 10/31/2018 6 12 -- -- 5036 2.2 J <2.6 <2.6 8.1 78 2.72 0.389 0.166

AB02-GS02-01 AB02-GS02-01 11/2/2018 0 6 16328 2548 -- 1.9 J <2.4 2.7 1.6 46 1.12 0.229 0.150

AB02-GS02-02 AB02-GS02-02 11/2/2018 6 12 -- -- 2548 <4.9 <2.4 2.9 1.5 48 0.937 0.293 0.235

AB02-GS03-01 AB02-GS03-01 10/31/2018 0 6 16451 2683 3102 3.5 J <2.6 2.3 J 1.2 J 58 1.10 0.257 0.182

AB02-GS04-01 AB02-GS04-01 10/31/2018 0 3 17713 2990 2637 6.8 <2.6 4.2 2.9 J 82 1.36 0.314 0.257

AB02-GS05-01 AB02-GS05-01 10/31/2018 0 6 18658 3078 3283 9.7 <2.5 4.9 2.5 J 74 1.36 0.248 0.155

AB02-GS06-01 AB02-GS06-01 10/31/2018 0 6 27720 4284 4463 5.9 <2.4 2.7 4.0 J 80 4.94 0.647 0.242

AB02-GS07-01 AB02-GS07-01 11/2/2018 0 6 23712 3796 3983 4.4 J <2.5 2.5 7.1 J 85 3.51 0.482 0.216

AB02-GS08-01 AB02-GS08-01 11/2/2018 0 6 30366 4629 3837 5.7 <2.3 2.1 J 5.6 J 49 4.14 0.536 0.173

AB02-GS08-01 DUP-03 11/2/2018 0 6 -- -- -- 13 <2.6 3.7 4.7 79 3.98 0.561 0.249

AB02-GS09-01 AB02-GS09-01 11/2/2018 0 6 18720 2787 2850 8.2 <2.5 2.7 2.6 J 69 1.11 0.209 0.158

AB02-GS10-01 AB02-GS10-01 11/2/2018 0 6 20176 3255 3151 9.3 <2.5 <2.5 2.6 J 94 2.01 0.337 0.157

AB02-GS11-01 AB02-GS11-01 11/2/2018 0 6 18096 2933 3089 3.5 J <2.6 4.8 2.0 J 60 1.43 0.258 0.141

Acronyms and Abbreviations:

AB02 = A&B No. 2

2ơ = uncertainty estimation in plus or minus 2 standard deviations

-- = not measured/not analyzed

< = Analyte was not detected at a concentration above the laboratory reporting limit.

bgs = below ground surface

cpm = count per minute

DUP = duplicate sample

MDC = minimum detectable concentration (radiochemistry)

mg/kg = milligram per kilogram

pCi/g = picocurie per gram

Qualifier:

J = The analyte was positively identified; however, the associated numerical value is an estimated concentration only.

Radium-226 (pCi/g)

Sample Location Sample Name Sample Date
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Table 3c

A&B No. 3 Undisturbed Sample Location Static Measurements and Soil Laboratory Analytical Results

Appendix C – Background and Correlation Studies Report

Removal Site Evaluation Report

Abandoned Uranium Mines

A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation

Coconino County, Arizona

Start Depth End Depth
Uncollimated 

Surface Static

Collimated 

Surface Static

Collimated 

Static  at Depth
Arsenic Molybdenum Selenium Uranium Vanadium

(inches bgs) (inches bgs)
(normalized)

(cpm)

(normalized)

(cpm)

(normalized)

(cpm)
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Concentration

Uncertainty 

(2ơ)
MDC

AB03-GS01-01 AB03-GS01-01 10/30/2018 0 6 27768 4098 -- 2.2 J <2.5 2.6 2.1 33 1.96 0.326 0.177

AB03-GS01-02 AB03-GS01-02 10/30/2018 6 12 -- -- 5678 2.1 J <2.4 2.9 3.1 35 2.74 0.403 0.159

AB03-GS02-01 AB03-GS02-01 10/30/2018 0 6 13936 2184 2153 <5.1 <2.5 2.8 1.5 28 0.573 0.183 0.169

AB03-GS03-01 AB03-GS03-01 10/30/2018 0 6 15392 2548 2746 3.1 J <2.5 3.1 0.95 67 0.834 0.205 0.159

AB03-GS04-01 AB03-GS04-01 11/2/2018 0 6 17357 2637 2821 2.7 J <2.4 3.1 1.0 55 0.799 0.186 0.134

AB03-GS05-01 AB03-GS05-01 11/2/2018 0 6 20619 3077 3200 4.8 J <2.6 2.6 3.0 62 1.71 0.323 0.208

AB03-GS06-01 AB03-GS06-01 11/6/2018 0 6 17269 2946 3034 6.7 <2.3 18 2.8 36 1.44 0.27 0.152

AB03-GS07-01 AB03-GS07-01 11/6/2018 0 6 21537 3625 2579 3.9 J <2.3 <2.3 2.7 59 2.56 0.446 0.228

AB03-GS07-01 DUP-07 11/6/2018 0 6 -- -- -- 4.1 J <2.6 2.0 J 2.2 53 2.47 0.415 0.22

AB03-GS08-01 AB03-GS08-01 11/2/2018 0 6 24128 3775 3442 4.0 J <2.6 2.2 J 3.1 48 3.49 0.488 0.151

AB03-GS09-01 AB03-GS09-01 11/2/2018 0 6 42567 6380 6556 11 <2.4 2.5 4.5 43 5.10 0.641 0.166

AB03-GS10-01 AB03-GS10-01 11/7/2018 0 6 18285 2987 3568 8.2 <2.3 2.7 1.1 59 0.869 0.251 0.262

AB03-GS11-01 AB03-GS11-01 11/7/2018 0 6 18346 3157 2917 4.4 J <2.4 4.9 0.75 42 0.928 0.233 0.171

Acronyms and Abbreviations:

AB03 = A&B No. 3

2ơ = uncertainty estimation in plus or minus 2 standard deviations

-- = not measured/not analyzed

< = Analyte was not detected at a concentration above the laboratory reporting limit.

bgs = below ground surface

cpm = count per minute

DUP = duplicate sample

MDC = minimum detectable concentration (radiochemistry)

mg/kg = milligram per kilogram

pCi/g = picocurie per gram

Qualifier:

J = The analyte was positively identified; however, the associated numerical value is an estimated concentration only.

Radium-226 (pCi/g)

Sample Location Sample Name Sample Date
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Table 4
Gamma and Radium-226 Summary Statistics
Appendix C – Background and Correlation Studies Report

Removal Site Evaluation Report
Abandoned Uranium Mines
A&B No. 2 and A&B No. 3
Cameron Chapter, Navajo Nation
Coconino County, Arizona

Tappan Wash Channel (A&B No. 2 BSA 1) 3568 -- 6950 15960 10502 10395 1253 0.12 9594 11340 -- --

Shinarump Member Channel Alluvium (A&B No. 2 BSA 2 - shared) 2159 -- 14820 30917 20685 20301 2736 0.13 18483 22640 -- --

LCR Terrace (A&B No. 3 BSA 2) -- -- -- -- -- -- -- -- -- -- -- --

Nonmineralized Shinarump Member (A&B No. 3 BSA 3 - shared) 2303 -- 13853 25508 18514 18448 1687 0.09 17340 19580 -- --

Tappan Canyon Channel (A&B No. 3 BSA 4) 8449 -- 1624 20552 9796 9734 1095 0.11 9072 10421 -- --

Variably Mineralized Shinarump Member (A&B No. 3 NAA 1) 2261 -- 16394 667121 66843 36036 84075 1.26 28260 62160 -- --

Channel with Upslope Mineralized Shinarump Member

(A&B No. 3 NAA 2)
1563 -- 16826 33420 21964 21780 2179 0.10 20438 23247 -- --

A&B No. 2 Adjacent Undisturbed 6876 -- 13547 103800 24883 22578 7853 0.32 20097 27180 -- --

A&B No. 3 Adjacent Undisturbed (SAAM) 5300 -- 12920 541620 43769 21694.8 52181 1.19 17998 51187 -- --

A&B No. 3 Adjacent Undisturbed (SUM) 4743 -- 15877 334860 34374 28785 20605 0.60 25573 36480 -- --

A&B No. 3 Adjacent Undisturbed (SAAM & SUM) 10043 -- 12920 541620 39332 27239 40734 1.04 20313 40980 -- --

Tappan Wash Channel (A&B No. 2 BSA 1) 15 -- 8736 10430 9483 9702 595 0.06 8950 9939 -- --

Shinarump Member Channel Alluvium (A&B No. 2 BSA 2 - shared) 15 -- 14914 20280 16590 16640 1352 0.08 15746 17212 1 AB02-BSA2-12

LCR Terrace (A&B No. 3 BSA 2) 15 -- 15158 18868 17017 16854 1171 0.07 16006 17967 -- --

Nonmineralized Shinarump Member (A&B No. 3 BSA 3 - shared) 15 -- 15704 17574 16548 16571 552 0.03 16172 16754 -- --

Tappan Canyon Channel (A&B No. 3 BSA 4) 15 -- 8746 9755 9238 9225 277 0.03 9147 9329 -- --

Variably Mineralized Shinarump Member (A&B No. 3 NAA 1) 15 -- 20260 96488 42281 33993 23241 0.55 26817 49225 -- --

Channel with Upslope Mineralized Shinarump Member 

(A&B No. 3 NAA 2)
15 -- 19516 23721 21049 20625 1419 0.07 19895 22256 -- --

A&B No. 2 Undisturbed (GS) Sample Locations 11 -- 16328 57193 24103 18720 11905 0.49 17905 25716 1 AB02-GS01-01

A&B No. 3 Undisturbed (GS) Sample Locations 11 -- 13936 42567 21564 18346 8004 0.37 17313 22833 1 AB03-GS09-01

Tappan Wash Channel (A&B No. 2 BSA 1) 15 -- 1373 2023 1662 1664 199 0.12 1493 1778 -- --

Shinarump Member Channel Alluvium (A&B No. 2 BSA 2 - shared) 15 -- 2350 2798 2592 2632 154 0.06 2444 2729 -- --

LCR Terrace (A&B No. 3 BSA 2) 15 -- 1781 2364 2082 2067 170 0.08 1945 2237 -- --

Nonmineralized Shinarump Member (A&B No. 3 BSA 3 - shared) 15 -- 2538 3078 2791 2759 159 0.06 2694 2886 -- --

Tappan Canyon Channel (A&B No. 3 BSA 4) 15 -- 1383 1581 1495 1487 55 0.04 1466 1539 1 AB03-BSA4-04

Variably Mineralized Shinarump Member (A&B No. 3 NAA 1) 15 -- 3104 17836 5215 4206 3726 0.71 3503 4690 2 AB03-NAA1-06, AB03-NAA1-07

Channel with Upslope Mineralized Shinarump Member 

(A&B No. 3 NAA 2)
15 -- 2945 3772 3268 3247 263 0.08 3048 3493 -- --

A&B No. 2 Undisturbed (GS) Sample Locations 11 -- 2548 6585 3597 3078 1196 0.33 2860 4040 1 AB02-GS01-01

A&B No. 3 Undisturbed (GS) Sample Locations 11 -- 2184 6380 3401 3077 1135 0.33 2792 3700 1 AB03-GS09-01

Tappan Wash Channel (A&B No. 2 BSA 1) 15 -- 1498 2129 1732 1730 175 0.10 1591 1845 -- --

Shinarump Member Channel Member Alluvium

 (A&B No. 2 BSA 2 - shared)
15 -- 2361 3008 2656 2635 202 0.08 2528 2730 -- --

LCR Terrace (A&B No. 3 BSA 2) 15 -- 1760 2332 2064 2014 226 0.11 1861 2274 -- --

Nonmineralized Shinarump Member (A&B No. 3 BSA 3 - shared) 15 -- 2462 3168 2843 2860 239 0.08 2659 3042 -- --

Tappan Canyon Channel (A&B No. 3 BSA 4) 15 -- 1321 1674 1525 1518 99 0.07 1482 1597 -- --

Variably Mineralized Shinarump Member (A&B No. 3 NAA 1) 15 -- 3031 29070 5540 3617 6568 1.19 3197 4160 3 AB03-NAA1-06, AB03-NAA1-07, AB03-NAA1-10

Channel with Upslope Mineralized Shinarump Member

 (A&B No. 3 NAA 2)
15 -- 3072 4273 3654 3725 333 0.09 3408 3849 -- --

A&B No. 2 Undisturbed (GS) Sample Locations 11 -- 2548 5036 3453 3151 786 0.23 2970 3910 -- --

A&B No. 3 Undisturbed (GS) Sample Locations 11 -- 2153 6556 3518 3034 1357 0.39 2784 3505 2 AB03-GS01-02, AB03-GS09-01

Tappan Wash Channel (A&B No. 2 BSA 1) 15 7 < 0.500 0.789 0.615 0.573 0.093 0.15 0.549 0.665 -- --

Shinarump Member Channel Alluvium (A&B No. 2 BSA 2 - shared) 15 0 0.654 1.82 0.968 0.965 0.318 0.33 0.736 1.04 1 AB02-BSA2-06

LCR Terrace (A&B No. 3 BSA 2) 15 7 0.425 1.23 0.766 0.689 0.272 0.36 0.547 0.925 -- --

Nonmineralized Shinarump Member (A&B No. 3 BSA 3 - shared) 15 0 0.539 1.11 0.784 0.797 0.148 0.19 0.695 0.838 -- --

Tappan Canyon Channel (A&B No. 3 BSA 4) 15 7 0.49 0.711 0.594 0.613 0.075 0.13 0.613 0.646 -- --

Variably Mineralized Shinarump Member (A&B No. 3 NAA 1) 15 0 0.755 16.1 2.859 1.08 4.30 1.50 0.809 2.2 2 AB03-NAA1-06, AB03-NAA1-07

Channel with Upslope Mineralized Shinarump Member 

(A&B No. 3 NAA 2)
15 0 0.777 2.1 1.159 1.12 0.325 0.28 0.929 1.27 1 AB03-NAA2-09

A&B No. 2 Undisturbed (GS) Sample Locations 11 0 1.1 4.94 2.316 1.43 1.41 0.61 1.24 3.46 -- --

A&B No. 3 Undisturbed (GS) Sample Locations 11 0 0.573 5.1 1.913 1.44 1.42 0.74 0.852 2.65 1 AB03-GS09-01

Parameter n % Nondetect Minimum MaximumArea Name
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Table 4
Gamma and Radium-226 Summary Statistics
Appendix C – Background and Correlation Studies Report

Removal Site Evaluation Report
Abandoned Uranium Mines
A&B No. 2 and A&B No. 3
Cameron Chapter, Navajo Nation
Coconino County, Arizona

Tappan Wash Channel (A&B No. 2 BSA 1)

Shinarump Member Channel Alluvium (A&B No. 2 BSA 2 - shared)

LCR Terrace (A&B No. 3 BSA 2)

Nonmineralized Shinarump Member (A&B No. 3 BSA 3 - shared)

Tappan Canyon Channel (A&B No. 3 BSA 4)

Variably Mineralized Shinarump Member (A&B No. 3 NAA 1)

Channel with Upslope Mineralized Shinarump Member

(A&B No. 3 NAA 2)

A&B No. 2 Adjacent Undisturbed

A&B No. 3 Adjacent Undisturbed (SAAM)

A&B No. 3 Adjacent Undisturbed (SUM)

A&B No. 3 Adjacent Undisturbed (SAAM & SUM)

Tappan Wash Channel (A&B No. 2 BSA 1)

Shinarump Member Channel Alluvium (A&B No. 2 BSA 2 - shared)

LCR Terrace (A&B No. 3 BSA 2)

Nonmineralized Shinarump Member (A&B No. 3 BSA 3 - shared)

Tappan Canyon Channel (A&B No. 3 BSA 4)

Variably Mineralized Shinarump Member (A&B No. 3 NAA 1)

Channel with Upslope Mineralized Shinarump Member 

(A&B No. 3 NAA 2)

A&B No. 2 Undisturbed (GS) Sample Locations

A&B No. 3 Undisturbed (GS) Sample Locations

Tappan Wash Channel (A&B No. 2 BSA 1)

Shinarump Member Channel Alluvium (A&B No. 2 BSA 2 - shared)

LCR Terrace (A&B No. 3 BSA 2)

Nonmineralized Shinarump Member (A&B No. 3 BSA 3 - shared)

Tappan Canyon Channel (A&B No. 3 BSA 4)

Variably Mineralized Shinarump Member (A&B No. 3 NAA 1)

Channel with Upslope Mineralized Shinarump Member 

(A&B No. 3 NAA 2)

A&B No. 2 Undisturbed (GS) Sample Locations

A&B No. 3 Undisturbed (GS) Sample Locations

Tappan Wash Channel (A&B No. 2 BSA 1)

Shinarump Member Channel Member Alluvium

 (A&B No. 2 BSA 2 - shared)

LCR Terrace (A&B No. 3 BSA 2)

Nonmineralized Shinarump Member (A&B No. 3 BSA 3 - shared)

Tappan Canyon Channel (A&B No. 3 BSA 4)

Variably Mineralized Shinarump Member (A&B No. 3 NAA 1)

Channel with Upslope Mineralized Shinarump Member

 (A&B No. 3 NAA 2)

A&B No. 2 Undisturbed (GS) Sample Locations

A&B No. 3 Undisturbed (GS) Sample Locations

Tappan Wash Channel (A&B No. 2 BSA 1)

Shinarump Member Channel Alluvium (A&B No. 2 BSA 2 - shared)

LCR Terrace (A&B No. 3 BSA 2)

Nonmineralized Shinarump Member (A&B No. 3 BSA 3 - shared)

Tappan Canyon Channel (A&B No. 3 BSA 4)

Variably Mineralized Shinarump Member (A&B No. 3 NAA 1)

Channel with Upslope Mineralized Shinarump Member 

(A&B No. 3 NAA 2)

A&B No. 2 Undisturbed (GS) Sample Locations

A&B No. 3 Undisturbed (GS) Sample Locations

Parameter Area Name
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12780 Nonparametric (94.8% confidence) -- -- 10536 Student's-t -- --

25876 Nonparametric (95.1% confidence) -- -- 20782 Student's-t -- --

-- -- -- -- -- -- -- --

21376 Gamma (Hawkins Wixley) -- -- 18571 Approximate Gamma -- --

11718 Nonparametric (95.1% confidence) -- -- 9816 Student's-t -- --

283374 Nonparametric (94.8% confidence) -- -- 74550 Chebyshev (Mean, Sd) -- --

26160 Nonparametric (93.2% confidence) -- -- 22054 Student's-t -- --

41149 Nonparametric (94.9% confidence) -- -- 25039 Student's-t -- --

134599 Nonparametric (94.8% confidence) -- -- 46894 Chebyshev (Mean, Sd)

65534 Nonparametric (95.2% confidence) -- -- 34867 Student's-t -- --

102480 Nonparametric (95% confidence) -- -- 41104 Chebyshev (Mean, Sd) -- --

11009 Normal -- -- 9754 Student's-t -- --

20060 Normal 18733 Normal 17205 Student's-t 16762 Student's-t

20021 Normal -- -- 17549 Student's-t -- --

17964 Normal -- -- 16799 Student's-t -- --

9948 Normal -- -- 9364 Student's-t -- --

88231 Gamma (Hawkins Wixley) -- -- 55520 Adjusted Gamma -- --

24691 Normal -- -- 21694 Student's-t -- --

63871 Lognormal 30606 Gamma (Hawkins Wixley) 30609 Student's-t 24378 Adjusted Gamma

44095 Normal 31559 Normal 25938 Student's-t 21872 Student's-t

2173 Normal -- -- 1753 Student's-t -- --

2988 Normal -- -- 2662 Student's-t -- --

2519 Normal -- -- 2159 Student's-t -- --

6962 Normal -- -- 2863 Student's-t -- --

3199 Normal 1627 Normal 1521 Student's-t 1526 Student's-t

1637 Normal 5994 Normal 6909 Student's-t 4375 Student's-t

17836 Nonparametric (53.7% confidence) -- -- 3388 Student's-t -- --

3943 Normal 5350 Normal 4250 Student's-t 3707 Student's-t

6597 Normal 4819 Normal 4022 Student's-t 3445 Student's-t

2180 Normal -- -- 1811 Student's-t -- --

3176 Normal -- -- 2748 Student's-t -- --

2332 Nonparametric (53.7% confidence) -- -- 2167 Student's-t -- --

3456 Normal -- -- 2952 Student's-t -- --

1779 Normal -- -- 1570 Student's-t -- --

29070 Nonparametric (53.7% confidence) 4720 Normal 12932 Chebyshev (Mean, Sd) 3773 Student's-t

4508 Normal -- -- 3805 Student's-t -- --

5665 Normal -- -- 3882 Student's-t -- --

8460 Lognormal 4263 Normal 4259 Student's-t 3211 Student's-t

0.84 Normal (Kaplan-Meier) -- -- 0.65 Kaplan-Meier (t) -- --

1.78 Normal 1.48 Normal 1.11 Student's-t 1.01 Student's-t

1.42 Normal (Kaplan-Meier) -- -- 0.871 Kaplan-Meier (t) -- --

1.16 Normal -- -- 0.851 Student's-t -- --

0.778 Normal (Kaplan-Meier) -- -- 0.622 Kaplan-Meier (t) -- --

18.1 Lognormal 3.02 Non-parametric (48.7% confidence) 4.91 H-UCL 1.68 Student's-t

1.99 Normal 1.62 Normal 1.31 Student's-t 1.19 Student's-t

4.94 Nonparametric (43.1% confidence) -- -- 4.17 Chebyshev (Mean, Sd) -- --

5.92 Normal 4.52 Normal 2.69 Student's-t 2.18 Student's-t

Type of UTL95-95 

(Potential Outlier Excluded)

95% UCL

(Potential Outlier Excluded)

Type of 95% UCL

(Potential Outlier 

Excluded)

UTL95-95 Type of UTL95-95 95% UCL Type of 95% UCL

UTL95-95 

(Potential Outlier 

Excluded)
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Table 4
Gamma and Radium-226 Summary Statistics
Appendix C – Background and Correlation Studies Report

Removal Site Evaluation Report
Abandoned Uranium Mines
A&B No. 2 and A&B No. 3
Cameron Chapter, Navajo Nation
Coconino County, Arizona

Note:

1. Summary statistics not calculated on datasets with greater than or equal to 80% nondetects. For other datasets, summary statistics (mean, median, standard deviation, and CV) calculated on detected values only.

Acronyms and Abbreviations:

95% UCL = 95 percent upper confidence limit on the mean

% = percent

-- = not measured or not applicable

BSA = background study area

cpm = counts per minute

CV = coefficient of variation

GS = general site

LCR = Little Colorado River

n = number of samples or measurements in a dataset

NAA = naturally occurring radioactive material assessment area

pCi/g = picocurie per gram

Sd = standard deviation

SAAM = stratigraphically at or above mineralization

SUM = stratigraphically underlying mineralization

UTL95-95 = 95 percent coverage at 95 percent confidence
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Table 5
Constituent of Potential Concern Summary Statistics
Appendix C – Background and Correlation Studies Report

Removal Site Evaluation Report
Abandoned Uranium Mines
A&B No. 2 and A&B No. 3
Cameron Chapter, Navajo Nation
Coconino County, Arizona

Parameter Sample Area n % Nondetect Minimum Maximum Mean Median
Standard 

Deviation
CV

25th 

Percentile
75th Percentile

Number of 

Potential 

Outlier(s)

Potential Outlier(s) Sample ID

A&B No. 2 BSA 1 15 0 0.58 1.2 0.87 0.89 0.15 0.17 0.81 0.95 1 AB02-BSA1-13

A&B No. 2 BSA 2 15 0 0.66 2.1 1.1 1.0 0.37 0.34 0.91 1.3 1 AB02-BSA2-02

A&B No. 2 Undisturbed 11 0 1.2 8.1 3.7 2.6 2.3 0.63 2.3 4.8 -- --

A&B No. 3 BSA 2 15 0 0.34 1.2 0.65 0.50 0.31 0.48 0.38 0.90 -- --

A&B No. 3 BSA 3 15 0 0.56 1.0 0.85 0.87 0.11 0.13 0.8 0.92 1 AB03-BSA3-11

A&B No. 3 BSA 4 15 0 0.63 1.0 0.85 0.84 0.11 0.13 0.78 0.92 -- --

A&B No. 3 NAA 1 15 0 0.75 190 24 5.8 48 2.03 0.93 23 1 AB03-NAA1-14

A&B No. 3 NAA 2 15 0 1.1 5.2 1.9 1.7 1.0 0.54 1.3 2.3 1 AB03-NAA2-03

A&B No. 3 Undisturbed 11 0 0.75 4.5 2.2 2.7 1.2 0.55 1.1 3.1 -- --

A&B No. 2 BSA 1 15 0 3.4 J 9.7 4.9 4.3 1.9 0.39 3.8 5.6 1 AB02-BSA1-01

A&B No. 2 BSA 2 15 6.7 2.5 J 4.9 J 3.6 3.6 0.65 0.18 3.2 3.9 -- --

A&B No. 2 Undisturbed 11 0 1.9 9.7 5.6 5.7 2.7 0.49 3.5 7.5 -- --

A&B No. 3 BSA 2 15 0 1.3 2.7 1.8 1.6 0.55 0.30 1.3 2.3 -- --

A&B No. 3 BSA 3 15 20 1.7 J 5.4 2.8 2.6 0.97 0.35 2.2 3.2 -- --

A&B No. 3 BSA 4 15 0 3.5 J 5.9 4.5 4.6 0.69 0.15 4 5 -- --

A&B No. 3 NAA 1 15 20 1.9 J 8 3.6 3 1.9 0.52 2.1 5.0 -- --

A&B No. 3 NAA 2 15 0 2.3 J 14 4.7 3 3.4 0.72 2.8 4.9 2 AB03-NAA2-09, AB03-NAA2-13

A&B No. 3 Undisturbed 11 9.1 2.2 11 5.1 4.2 2.8 0.54 3 7.1 1 AB03-GS09-01

A&B No. 2 BSA 1 15 73.3 0.88 J 2.8 1.8 1.7 J 0.48 0.27 -- -- 1 AB02-BSA1-04

A&B No. 2 BSA 2 15 100 < 2.1 < 2.6 -- -- -- -- -- -- -- --

A&B No. 2 Undisturbed 11 100 < 2.4 < 2.6 -- -- -- -- -- -- -- --

A&B No. 3 BSA 2 15 100 < 0.43 < 0.51 -- -- -- -- -- -- -- --

A&B No. 3 BSA 3 15 100 < 2.2 < 2.6 -- -- -- -- -- -- -- --

A&B No. 3 BSA 4 15 100 < 2.2 < 3.0 -- -- -- -- -- -- -- --

A&B No. 3 NAA 1 15 80 1.1 J < 2.6 -- -- -- -- -- -- -- --

A&B No. 3 NAA 2 15 100 < 2.2 < 2.6 -- -- -- -- -- -- -- --

A&B No. 3 Undisturbed 11 100 < 2.3 < 2.6 -- -- -- -- -- -- -- --

A&B No. 2 BSA 1 15 13.3 1.6 J 2.5 2.1 2 0.24 0.12 1.9 2.2 -- --

A&B No. 2 BSA 2 15 0 3.8 9.5 6.7 6.9 1.7 0.25 5.6 7.7 -- --

A&B No. 2 Undisturbed 11 18.2 2.1 J 4.9 3.2 2.7 1.1 0.34 2.4 4.5 -- --

A&B No. 3 BSA 2 15 0 0.61 1.5 0.97 0.85 0.31 0.32 0.71 1.1 -- --

A&B No. 3 BSA 3 15 0 1.6 J 4.2 2.8 2.7 0.65 0.23 2.4 3.2 -- --

A&B No. 3 BSA 4 15 0 1.7 J 2.8 2.3 2.3 0.33 0.14 2.1 2.5 -- --

A&B No. 3 NAA 1 15 13.3 1.9 J 3.8 2.6 2.5 0.55 0.21 2.1 2.9 1 AB03-NAA1-11

A&B No. 3 NAA 2 15 0 1.9 J 9.3 3.2 2.6 1.9 0.58 2.3 3.2 3 AB03-NAA2-09, AB03-NAA2-11 AB03-NAA2-15

A&B No. 3 Undisturbed 11 9.1 2.2 18 4.48 2.9 4.8 1.07 2.6 3.6 2 AB03-GS06-01, AB03-GS11-01

A&B No. 2 BSA 1 15 0 22 37 29 29 4.2 0.14 27 32 -- --

A&B No. 2 BSA 2 15 0 16 46 30 29 8.7 0.29 25 36 -- --

A&B No. 2 Undisturbed 11 0 48 94 71 74 15 0.21 59 81 -- --

A&B No. 3 BSA 2 15 0 9.4 15 13 13 1.9 0.15 12 15 -- --

A&B No. 3 BSA 3 15 0 39 70 53 54 8.3 0.16 45 58 -- --

A&B No. 3 BSA 4 15 0 21 31 25 25 3.0 0.12 23 28 -- --

A&B No. 3 NAA 1 15 0 36 J 62 45 44 7.3 0.16 40 46 2 AB03-NAA1-11, AB03-NAA1-12

A&B No. 3 NAA 2 15 0 31 52 43 41 6.9 0.16 38 49 -- --

A&B No. 3 Undisturbed 11 0 28 67 49 48 13 0.26 39 59 -- --
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Table 5
Constituent of Potential Concern Summary Statistics
Appendix C – Background and Correlation Studies Report

Removal Site Evaluation Report
Abandoned Uranium Mines
A&B No. 2 and A&B No. 3
Cameron Chapter, Navajo Nation
Coconino County, Arizona

Parameter Sample Area UTL95-95 Type of UTL95-95

UTL95-95 

(Potential Outlier 

Excluded)

Type of UTL95-95 

(Potential Outlier Excluded)
95% UCL Type of 95% UCL

95% UCL

(Potential Outlier 

Excluded)

Type of 95% UCL

(Potential Outlier 

Excluded)
A&B No. 2 BSA 1 1.2 Normal 1.2 Normal 0.94 Student's-t 0.90 Student's-t

A&B No. 2 BSA 2 2.1 Normal 1.7 Normal 1.3 Student's-t 1.2 Student's-t

A&B No. 2 Undisturbed 10 Normal -- -- 4.9 Student's-t -- --

A&B No. 3 BSA 2 1.4 Normal -- -- 0.79 Student's-t -- --

A&B No. 3 BSA 3 1.1 Normal 1.1 Normal 0.90 Student's-t 0.91 Student's-t

A&B No. 3 BSA 4 1.1 Normal -- -- 0.90 Student's-t -- --

A&B No. 3 NAA 1 190 Nonparametric (53.7 % confidence) 39 Nonparametric (51.2% confidence) 147 Chebyshev (Mean, Sd) 48 Chebyshev (Mean, Sd)

A&B No. 3 NAA 2 3.8 Approx. Gamma (Wilson Hilferty) 3.1 Normal 2.5 Adjusted Gamma 2.0 Student's-t

A&B No. 3 Undisturbed 5.7 Normal -- -- 2.9 Student's-t -- --

A&B No. 2 BSA 1 9.7 Nonparametric (53.7 % confidence) 8.5 Nonparametric (51.2% confidence) 5.8 Student's-t 5.3 Student's-t

A&B No. 2 BSA 2 5.2 Normal (Kaplan-Meier) -- -- 3.9 Kaplan-Meier (t) -- --

A&B No. 2 Undisturbed 13 Normal -- -- 7.0 Student's-t -- --

A&B No. 3 BSA 2 3.3 Normal -- -- 2.1 Student's-t -- --

A&B No. 3 BSA 3 5.0 Normal (Kaplan-Meier) -- -- 3.2 Kaplan-Meier (t) -- --

A&B No. 3 BSA 4 6.3 Normal -- -- 4.8 Student's-t -- --

A&B No. 3 NAA 1 8.6 Gamma (Hawkins Wixley) -- -- 4.5 Kaplan-Meier Adjusted Gamma -- --

A&B No. 3 NAA 2 14 Nonparametric (53.7 % confidence) 7.1 Lognormal 8.5 Chebyshev (Mean, Sd) 4.0 Student's-t

A&B No. 3 Undisturbed 12 Normal (Kaplan-Meier) 9.5 Normal (Kaplan-Meier) 6.4 Kaplan-Meier (t) 5.5 Kaplan-Meier (t)

A&B No. 2 BSA 1 2.8 Normal (Kaplan-Meier) -- -- 2.0 Kaplan-Meier (t) -- --

A&B No. 2 BSA 2 -- -- -- -- -- --

A&B No. 2 Undisturbed -- -- -- -- -- -- -- --

A&B No. 3 BSA 2 -- -- -- -- -- -- -- --

A&B No. 3 BSA 3 -- -- -- -- -- -- -- --

A&B No. 3 BSA 4 -- -- -- -- -- -- -- --

A&B No. 3 NAA 1 -- -- -- -- -- -- -- --

A&B No. 3 NAA 2 -- -- -- -- -- -- -- --

A&B No. 3 Undisturbed -- -- -- -- -- -- -- --

A&B No. 2 BSA 1 2.6 Normal (Kaplan-Meier) -- -- 2.2 Kaplan-Meier (t) -- --

A&B No. 2 BSA 2 11 Normal -- -- 7.4 Student's-t -- --

A&B No. 2 Undisturbed 5.9 Normal (Kaplan-Meier) -- -- 3.6 Kaplan-Meier (t) -- --

A&B No. 3 BSA 2 1.8 Normal -- -- 1.1 Student's-t -- --

A&B No. 3 BSA 3 4.5 Normal -- -- 3.1 Student's-t -- --

A&B No. 3 BSA 4 3.1 Normal -- -- 2.4 Student's-t -- --

A&B No. 3 NAA 1 3.8 Normal (Kaplan-Meier) 3.4 Normal (Kaplan-Meier) 2.7 Kaplan-Meier (t) 2.6 Kaplan-Meier (t)

A&B No. 3 NAA 2 8.4 Lognormal 3.7 Normal 4.1 Student's-t 2.7 Student's-t

A&B No. 3 Undisturbed 18 Nonparametric (43.1% confidence) 3.6 Normal (Kaplan-Meier) 10 KM (Chebyshev) 2.9 Kaplan-Meier (t)

A&B No. 2 BSA 1 40 Normal -- -- 31 Student's-t -- --

A&B No. 2 BSA 2 52 Normal -- -- 34 Student's-t -- --

A&B No. 2 Undisturbed 113 Normal -- -- 79 Student's-t -- --

A&B No. 3 BSA 2 18 Normal -- -- 14 Student's-t -- --

A&B No. 3 BSA 3 74 Normal -- -- 57 Student's-t -- --

A&B No. 3 BSA 4 33 Normal -- -- 27 Student's-t -- --

A&B No. 3 NAA 1 58 Gamma (Hawkins Wixley) 53 Normal 49 Adjusted Gamma 44 Student's-t

A&B No. 3 NAA 2 60 Normal -- -- 46 Student's-t -- --

A&B No. 3 Undisturbed 84 Normal -- -- 56 Student's-t -- --
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Table 5
Constituent of Potential Concern Summary Statistics
Appendix C – Background and Correlation Studies Report
Removal Site Evaluation Report
Abandoned Uranium Mines
A&B No. 2 and A&B No. 3
Cameron Chapter, Navajo Nation
Coconino County, Arizona

Note:

1. Summary statistics not calculated on datasets with greater than or equal to 80% nondetects. For other datasets, summary statistics (mean, median, standard deviation, and CV) calculated on detected values only.

Acronyms and Abbreviations:

95% UCL = 95 percent upper confidence limit

% = percent

-- = not measured or not applicable

< = less than

AB02 = A&B No. 2

AB03 = A&B No. 3

BSA = background study area

CV = coefficient of variation

mg/kg = milligram per kilogram

n = number of samples or measurements in a dataset

NAA = naturally occurring radioactive material assessment area

Sd = standard deviation

UTL95-95 = 95 percent coverage at 95 percent confidence

Qualifier:

J = The analyte was positively identified; however, the associated numerical value is an estimated concentration only.
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Table 6

Summary Statistics Sorted by Sample Area
Appendix C – Background and Correlation Studies Report

Removal Site Evaluation Report

Abandoned Uranium Mines

A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation

Coconino County, Arizona

Sample Area Parameter n % Nondetect Minimum Maximum Mean Median
Standard 

Deviation
CV UTL95-95 95% UCL

Normalized 100% Walkover Gamma (cpm) 3,568 -- 6,950 15,960 10,502 10,395 1,253 0.12 12,780 10,536

Normalized Uncollimated Gamma at Surface (cpm) 15 -- 8,736 10,430 9,483 9,702 595 0.06 11,009 9,754

Normalized Collimated Gamma at Surface (cpm) 15 -- 1,373 2,023 1,662 1,664 199 0.12 2,173 1,753

Normalized Collimated Gamma at Depth (cpm) 15 -- 1,498 2,129 1,732 1,730 175 0.10 2,180 1,811

Radium-226 (pCi/g) 15 7 < 0.500 0.789 0.615 0.573 0.093 0.15 0.84 0.65

Uranium (mg/kg) 15 0 0.58 1.2 0.87 0.89 0.15 0.17 1.2 (1.2) 0.94 (0.90)

Arsenic (mg/kg) 15 0 3.4 J 9.7 4.9 4.3 1.9 0.39 9.7 (8.5) 5.8 (5.3)

Molybdenum (mg/kg) 15 73 0.88 J 2.8 1.8 1.7 J 0.48 0.27 2.80 2.00

Selenium (mg/kg) 15 13 1.6 J 2.5 2.1 2 0.24 0.12 2.6 2.2

Vanadium (mg/kg) 15 0 22 37 29 29 4.2 0.14 40 31

Normalized 100% Walkover Gamma (cpm) 2,159 -- 14,820 30,917 20,685 20,301 2,736 0.13 25,876 20,782

Normalized 100% Walkover Gamma (as estimated Radium-226 [pCi/g]) 2,159 -- NA 6.3 2.0 1.8 -- -- 4.2 2.0

Normalized Uncollimated Gamma at Surface (cpm) 15 -- 14,914 20,280 16,590 16,640 1,352 0.08 20,060 17,205

Normalized Uncollimated Gamma at Surface (as estimated Radium-226 [pCi/g]) 15 -- NA 1.8 0.3 0.3 -- -- 1.7 0.5

Normalized Collimated Gamma at Surface (cpm) 15 -- 2,350 2,798 2,592 2,632 154 0.06 2,988 2,662

Normalized Collimated Gamma at Depth (cpm) 15 -- 2,361 3,008 2,656 2,635 202 0.08 3,176 2,748

Radium-226 (pCi/g) 15 0 0.654 1.82 0.968 0.965 0.318 0.33 1.8 1.1

Uranium (mg/kg) 15 0 0.66 2.1 1.1 1.0 0.37 0.34 2.1 (1.7) 1.3 (1.2)

Arsenic (mg/kg) 15 7 2.5 J 4.9 J 3.6 3.6 0.65 0.18 5.2 3.9

Molybdenum (mg/kg) 15 100 < 2.1 < 2.6 -- -- -- -- -- --

Selenium (mg/kg) 15 0 3.8 9.5 6.7 6.9 1.7 0.25 11 7.4

Vanadium (mg/kg) 15 0 16 46 30 29 8.7 0.29 52 34

Normalized 100% Walkover Gamma (cpm) 7,646 -- 13,547 103,800 23,948 21,780 7,398 0.31 39,753 24,087

Normalized 100% Walkover Gamma (as estimated Radium-226 [pCi/g]) 7,646 -- NA 37.0 3.4 2.5 -- -- 10.0 3.4

Normalized Uncollimated Gamma at Surface (cpm) 11 -- 16,328 57,193 24,103 18,720 11,905 0.49 63,871 (30,606) 30,609 (24,378)

Normalized Uncollimated Gamma at Surface (as estimated Radium-226 [pCi/g]) 11 -- 0.2 17.4 3.4 1.2 -- -- 6.2 3.5

Normalized Collimated Gamma at Surface (cpm) 11 -- 2,548 6,585 3,597 3,078 1,196 0.33 3,943 (5,350) 4,250 (3,707)

Normalized Collimated Gamma at Depth (cpm) 11 -- 2,548 5,036 3,453 3,151 786 0.23 5,665 3,882

Radium-226 (pCi/g) 11 0 1.1 4.94 2.316 1.43 1.41 0.61 4.9 4.2

Uranium (mg/kg) 11 0 1.2 8.1 3.7 2.6 2.3 0.63 10 4.9

Arsenic (mg/kg) 11 0 1.9 9.7 5.6 5.7 2.7 0.49 13 7.0

Molybdenum (mg/kg) 11 100 < 2.4 < 2.6 -- -- -- -- -- --

Selenium (mg/kg) 11 18.2 2.1 J 4.9 3.2 2.7 1.1 0.34 5.9 3.6

Vanadium (mg/kg) 11 0 48 94 71 74 15 0.21 113 79

Normalized 100% Walkover Gamma (cpm) -- -- -- -- -- -- -- -- -- --

Normalized Uncollimated Gamma at Surface (cpm) 15 -- 15,158 18,868 17,017 16,854 1,171 0.07 20,021 17,549

Normalized Collimated Gamma at Surface (cpm) 15 -- 1,781 2,364 2,082 2,067 170 0.08 2,519 2,159

Normalized Collimated Gamma at Depth (cpm) 15 -- 1,760 2,332 2,064 2,014 226 0.11 2,332 2,167

Radium-226 (pCi/g) 15 7 0.425 1.23 0.766 0.689 0.272 0.36 1.4 0.87

Uranium (mg/kg) 15 0 0.34 1.2 0.65 0.50 0.31 0.48 1.4 0.79

Arsenic (mg/kg) 15 0 1.3 2.7 1.8 1.6 0.55 0.30 3.3 2.1

Molybdenum (mg/kg) 15 100 < 0.43 < 0.51 -- -- -- -- -- --

Selenium (mg/kg) 15 0 0.61 1.5 0.97 0.85 0.31 0.32 1.8 1.1

Vanadium (mg/kg) 15 0 9.4 15 13 13 1.9 0.15 18 14

Normalized 100% Walkover Gamma (cpm) 2,303 -- 13,853 25,508 18,514 18,448 1,687 0.09 21,376 18,571

Normalized 100% Walkover Gamma (as estimated Radium-226 [pCi/g]) 2,303 -- NA 4.0 1.1 1.0 -- -- 2.3 1.1

Normalized Uncollimated Gamma at Surface (cpm) 15 -- 15,704 17,574 16,548 16,571 552 0.03 17,964 16,799

Normalized Uncollimated Gamma at Surface (as estimated Radium-226 [pCi/g]) 15 -- NA 0.7 0.2 0.3 -- -- 0.8 0.4

Normalized Collimated Gamma at Surface (cpm) 15 -- 2,538 3,078 2,791 2,759 159 0.06 6,962 2,863

Normalized Collimated Gamma at Depth (cpm) 15 -- 2,462 3,168 2,843 2,860 239 0.08 3,456 2,952

Radium-226 (pCi/g) 15 0 0.539 1.11 0.784 0.797 0.148 0.19 1.2 0.85

Uranium (mg/kg) 15 0 0.56 1.0 0.85 0.87 0.11 0.13 1.1 (1.1) 0.90 (0.91)

Arsenic (mg/kg) 15 20 1.7 J 5.4 2.8 2.6 0.97 0.35 5.0 3.2

Molybdenum (mg/kg) 15 100 < 2.2 < 2.6 -- -- -- -- -- --

Selenium (mg/kg) 15 0 1.6 J 4.2 2.8 2.7 0.65 0.23 4.5 3.1

Vanadium (mg/kg) 15 0 39 70 53 54 8.3 0.16 74 57

Nonmineralized Shinarump Member (A&B No. 3 

BSA 3 - shared)

Tappan Wash Channel (A&B No. 2 BSA 1)

Shinarump Member Channel Alluvium (A&B No. 

2 BSA 2 - shared)

A&B No. 2 Adjacent Undisturbed1

A&B No. 2 Undisturbed (GS) Sample Locations

LCR Terrace (A&B No. 3 BSA 2)
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Table 6

Summary Statistics Sorted by Sample Area
Appendix C – Background and Correlation Studies Report

Removal Site Evaluation Report

Abandoned Uranium Mines

A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation

Coconino County, Arizona

Sample Area Parameter n % Nondetect Minimum Maximum Mean Median
Standard 

Deviation
CV UTL95-95 95% UCL

Normalized 100% Walkover Gamma (cpm) 8,449 -- 1,624 20,552 9,796 9,734 1,095 0.11 11,718 9,816

Normalized Uncollimated Gamma at Surface (cpm) 15 -- 8,746 9,755 9,238 9,225 277 0.03 9,948 9,364

Normalized Collimated Gamma at Surface (cpm) 15 -- 1,383 1,581 1,495 1,487 55 0.04 1,627 (3,199) 1,521(1,526)

Normalized Collimated Gamma at Depth (cpm) 15 -- 1,321 1,674 1,525 1,518 99 0.07 1,779 1,570

Radium-226 (pCi/g) 15 7 0.49 0.711 0.594 0.613 0.075 0.13 0.78 0.62

Uranium (mg/kg) 15 0 0.63 1.0 0.85 0.84 0.11 0.13 1.1 0.90

Arsenic (mg/kg) 15 0 3.5 J 5.9 4.5 4.6 0.69 0.15 6.3 4.8

Molybdenum (mg/kg) 15 100 < 2.2 < 3.0 -- -- -- -- -- --

Selenium (mg/kg) 15 0 1.7 J 2.8 2.3 2.3 0.33 0.14 3.1 2.4

Vanadium (mg/kg) 15 0 21 31 25 25 3.0 0.12 33 27

Normalized 100% Walkover Gamma (cpm) 2,261 -- 16,394 667,121 66,843 36,036 84,075 1.26 283,374 74,550

Normalized Uncollimated Gamma at Surface (cpm) 15 -- 20,260 96,488 42,281 33,993 23,241 0.55 88,231 55,520

Normalized Collimated Gamma at Surface (cpm) 15 -- 3,104 17,836 5,215 4,206 3,726 0.71 1,637 (5,994) 6,909 (4,375)

Normalized Collimated Gamma at Depth (cpm) 15 -- 3,031 29,070 5,540 3,617 6,568 1.19 29,070 (4,720) 12,932 (3,773)

Radium-226 (pCi/g) 15 0 0.755 16.1 2.859 1.08 4.30 1.50 18 4.9

Uranium (mg/kg) 15 0 0.75 190 24 5.8 48 2.03 39 (190) 147 (48)

Arsenic (mg/kg) 15 20 1.9 J 8 3.6 3 1.9 0.52 8.6 4.5

Molybdenum (mg/kg) 15 80 1.1 J < 2.6 -- -- -- -- -- --

Selenium (mg/kg) 15 13 1.9 J 3.8 2.6 2.5 0.55 0.21 3.8 (3.4) 2.7 (2.6)

Vanadium (mg/kg) 15 0 36 J 62 45 44 7.3 0.16 58 (53) 49 (44)

Normalized 100% Walkover Gamma (cpm) 1,563 -- 16,826 33,420 21,964 21,780 2,179 0.10 26,160 22,054

Normalized 100% Walkover Gamma (Estimated pCi/g) 1,563 -- 0.4 7.4 2.5 2.5 -- -- 4.3 2.6

Normalized Uncollimated Gamma at Surface (cpm) 15 -- 19,516 23,721 21,049 20,625 1,419 0.07 24,691 21,694

Normalized Uncollimated Gamma at Surface (Estimated pCi/g) 15 -- 1.5 3.3 2.1 2.0 -- -- 3.7 2.4

Normalized Collimated Gamma at Surface (cpm) 15 -- 2,945 3,772 3,268 3,247 263 0.08 17,836 3,388

Normalized Collimated Gamma at Depth (cpm) 15 -- 3,072 4,273 3,654 3,725 333 0.09 4,508 3,805

Radium-226 (pCi/g) 15 0 0.777 2.1 1.159 1.12 0.325 0.28 2.0 1.3

Uranium (mg/kg) 15 0 1.1 5.2 1.9 1.7 1.0 0.54 3.8 (3.1) 2.5 (2.0)

Arsenic (mg/kg) 15 0 2.3 J 14 4.7 3 3.4 0.72 14 (7.1) 8.5 (4.0)

Molybdenum (mg/kg) 15 100 < 2.2 < 2.6 -- -- -- -- -- --

Selenium (mg/kg) 15 0 1.9 J 9.3 3.2 2.6 1.9 0.58 8.4 (3.7) 4.1 (2.7)

Vanadium (mg/kg) 15 0 31 52 43 41 6.9 0.16 60 46

Normalized 100% Walkover Gamma (cpm) 5,300 -- 12,920 541,620 43,769 21,695 52,181 1.19 134,599 46,894

Normalized 100% Walkover Gamma (Estimated pCi/g) 5,300 -- NA 221.6 11.7 2.4 -- -- 50.0 13.0

Normalized 100% Walkover Gamma (cpm) 4,743 -- 15,877 334,860 34,374 28,785 20,605 0.60 65,534 34,867

Normalized 100% Walkover Gamma (Estimated pCi/g) 4,743 -- 0.0 134.4 7.8 5.4 -- -- 20.9 8.0

Normalized 100% Walkover Gamma (cpm) 10,043 -- 12,920 541,620 39,332 27,239 40,734 1.04 102,480 41,104

Normalized 100% Walkover Gamma (Estimated pCi/g) 10,043 -- NA 221.6 9.9 4.8 -- -- 36.5 10.6

Normalized Uncollimated Gamma at Surface (cpm) 11 -- 13,936 42,567 21,564 18,346 8,004 0.37 44,095 (31,559) 25,938 (21,872)

Normalized Uncollimated Gamma at Surface (Estimated pCi/g) 11 -- NA 11.2 2.4 1.0 -- -- 6.6 2.5

Normalized Collimated Gamma at Surface (cpm) 11 -- 2,184 6,380 3,401 3,077 1,135 0.33 6,597 (4,819) 4,022 (3,445)

Normalized Collimated Gamma at Depth (cpm) 11 -- 2,153 6,556 3,518 3,034 1,357 0.39 8;460 (4,263) 4,259 (3,211)

Radium-226 (pCi/g) 11 0 0.573 5.1 1.913 1.44 1.42 0.74 5.92 (4.52) 2.69 (2.18)

Uranium (mg/kg) 11 0 0.75 4.5 2.2 2.7 1.2 0.55 5.7 2.9

Arsenic (mg/kg) 11 9 2.2 11 5.1 4.2 2.8 0.54 12 (9.5) 6.4 (5.5)

Molybdenum (mg/kg) 11 100 < 2.3 < 2.6 -- -- -- -- -- --

Selenium (mg/kg) 11 9 2.2 18 4.48 2.9 4.8 1.07 18 (3.6) 10 (2.9)

Vanadium (mg/kg) 11 0 28 67 49 48 13 0.26 84 56

A&B No. 3 Undisturbed (GS) Sample Locations

Tappan Canyon Channel (A&B No. 3 BSA 4)

Variably Mineralized Shinarump Member (A&B 

No. 3 NAA 1)

Channel With Upslope Mineralized Shinarump 

Member (A&B No. 3 NAA 2)

A&B No. 3 Adjacent Undisturbed (SAAM)

A&B No. 3 Adjacent Undisturbed (SUM)

A&B No. 3 Adjacent Undisturbed (SAAM & SUM)
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Table 6

Summary Statistics Sorted by Sample Area
Appendix C – Background and Correlation Studies Report

Removal Site Evaluation Report

Abandoned Uranium Mines

A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation

Coconino County, Arizona

Notes:

Acronyms and Abbreviations:

AB02 = A&B No. 2

AB03 = A&B No. 3

95% UCL = 95 percent upper confidence limit on the mean

(   ) = value with potential outlier(s) excluded

% = percent

-- = not applicable

BSA = background study area

cpm = count per minute

CV = coefficient of variation

GS = general site

LCR = Little Colorado River

mg/kg = milligram per kilogram

n = number of samples

NAA = naturally occurring radioactive material assessment area

pCi/g = picocurie per gram

SAAM = stratigraphically at and above mineralization

SUM = stratigraphically underlying mineralization

UTL95-95 = 95 percent upper tolerance limit with 95 percent coverage

Qualifier:

J = Indicates an estimated value.

1 Updated to reflect change in normalization factor for the black meter during November/December 2019 mobilization.

NA = Gamma measurement less than correlation equation lower bound.

1. Shaded = Potential outlier(s) were determined to be true outliers.
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Table 7
Gamma and Radium-226 Upper Tolerance Limit Values Selected for Application in RSE Report
Appendix C – Background and Correlation Studies Report
Removal Site Evaluation Report
Abandoned Uranium Mines
A&B No. 2 and A&B No. 3
Cameron Chapter, Navajo Nation
Coconino County, Arizona

Sample Area Point of Comparison for RSE Report Parameter UTL95-95 
(pCi/g)

UTL95-95 
(cpm)

Nonmineralized Shinarump 
(A&B No. 3 BSA 3) Investigation level Converted normalized walkover gamma1 2.3 21,376

Nonmineralized Shinarump channel alluvium 
(A&B No. 2 BSA 2) BTV for channels at and near A&B No. 2 and A&B No. 3 Converted normalized walkover gamma1 4.2 25,876

LCR terrace 
(A&B No. 3 BSA 2) BTV for LCR terrace samples downstream of A&B No. 3 Radium-2262 1.42 --

Notes:
1 Normalized walkover gamma converted to pCi/g using the Regression 2c correlation equation (y=2,372x+15,959).
2 Value not converted to cpm using correlation equation because relationship is not applicable in this area/lithology.

Acronyms and Abbreviations:
-- = not applicable
BSA = background study area
BTV = background threshold value
cpm = count per minute
LCR = Little Colorado River
NAA = naturally occurring radioactive material (NORM) assessment area
pCi/g = picocurie per gram
RSE Report = Removal Site Evaluation Report
UTL95-95 = 95 percent coverage at 95 percent confidence
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Table 8
Constituent of Potential Concern Upper Tolerance Limit Values Selected for Application in RSE Report
Appendix C – Background and Correlation Studies Report
Removal Site Evaluation Report
Abandoned Uranium Mines
A&B No. 2 and A&B No. 3
Cameron Chapter, Navajo Nation
Coconino County, Arizona

Arsenic Molybdenum Selenium Uranium Vanadium

Nonmineralized Shinarump 
(A&B No. 3 BSA 3) BTV for A&B No. 2 and A&B No.3 disturbance area samples 5 -- 4.5 1.1 74

Nonmineralized Shinarump Member channel alluvium 
(A&B No. 2 BSA 2) BTV for channels at and near A&B No. 2 and A&B No. 3 5.2 detection > 2.1 11 2.1 52

LCR terrace 
(A&B No. 3 BSA 2) BTV for LCR terrace samples downstream of A&B No. 3 3.3 detect  > 0.43 2 1.4 18

Acronyms and Abbreviations:
> = greater than

BSA = background study area

BTV = background threshold value

LCR = Little Colorado River

mg/kg = milligram per kilogram

NAA = naturally occurring radioactive material assessment area

RSE Report = Removal Site Evaluation Report

UTL95-95 = 95 percent coverage at 95 percent confidence

UTL95-95 (mg/kg)
Sample Area Point of Comparison for RSE Report
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FIGURE
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Service Layer Credits: Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Le g e nd
USEPA AUM Boundary

NAML Reclamation Boundary

Arcadis Georectified NAML Boundary

Mapped Mining-Related Disturbance SUM

Adjacent Undisturbed Area

Mapped Mineralization

Mapped Mining-Related Disturbance SAAM

Elevation Contour - 5 foot

") General Site Soil Sample Location

Notes:
1. NAML = Navajo Abandoned Mine Lands
2. USEPA AUM = United States Environmental Protection
    Agency Abandoned Uranium Mine
3. SAAM = Stratigraphically At or Above Mineralization
4. SUM = Stratigraphically Underlying Mineralization
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Le g e nd
USEPA AUM Boundary

NAML Reclamation Boundary

Arcadis Georectified NAML Boundary

Mapped Mining-Related Disturbance SAAM 

Adjacent Undisturbed Area

Mapped Mineralization

Mapped Mining-Related Disturbance SUM

Elevation Contour - 5 foot

") General Site Soil Sample Location

Notes:
1. NAML = Navajo Abandoned Mine Lands
2. USEPA AUM = United States Environmental Protection
    Agency Abandoned Uranium Mine
3. SAAM = Stratigraphically At or Above Mineralization
4. SUM = Stratigraphically Underlying Mineralization

EnPro Holdings, Inc. 
Abandoned Uranium Mines A&B No. 2 and A&B No. 3 

Coconino County, Arizona
REMOVAL S ITE EVALUATION REPORT

APPENDIX C –  BACKGROUND AND CORRELATION S TUDIES  REPORT



FIGURE

5

METHOD 1 AND METHOD 2 CORRELATION 
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Notes:
1. cpm = counts per minute

2. n = number of samples/measurements in a dataset

3. pCi/g = picocuries per gram

4. R2 = coefficient of determination

5. < = less than

n=128

n=12



FIGURE

6

METHOD 1 CORRELATION PREDICTION AND 
CONFIDENCE INTERVALS (95%)

Notes:
1. cpm = counts per minute

2. n = number of samples/measurements in a dataset

3. pCi/g = picocuries per gram

4. R2 = coefficient of determination

5. % = percent

n=128
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 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,
AeroGRID, IGN, and the GIS User Community
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FIGURE

A&B No. 2 BSA 1
WALKOVER GAMMA DATA

7

Gamma Data - Stand ard  Range (cpm)
! < 20,000
! 20,000 - 30,000
! 30,000 - 40,000
! 40,000 - 50,000
! 50,000 - 60,000
! 60,000 - 100,000
! 100,000 - 500,000
! > 500,000

Notes:
1. cpm = counts per minute
2. > = greater than
3. < = less than
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AB02-BSA1-03
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Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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8

Legend

!( BSA/NAA Sample Location

BSA/NAA Area A&B No. 2 BSA 1 STATIC MEASUREMENTS
AND LABORATORY-MEASURED

RADIUM-226 ACTIVITY

AB02-BSA1-01 Depth 11/03/2018

Uncollimated (cpm) 0 to 6 inches bgs 9,069

Collimated (cpm) 0 to 6 inches bgs 1,477

Radium-226  (pCi/g) 0 to 6 inches bgs 0.634

AB02-BSA1-02 Depth 11/03/2018

Uncollimated (cpm) 0 to 6 inches bgs 8,965

Collimated (cpm) 0 to 6 inches bgs 1,570

Radium-226  (pCi/g) 0 to 6 inches bgs 0.571

AB02-BSA1-03 Depth 11/03/2018

Uncollimated (cpm) 0 to 6 inches bgs 8,736

Collimated (cpm) 0 to 6 inches bgs 1,373

Radium-226  (pCi/g) 0 to 6 inches bgs 0.575

AB02-BSA1-04 Depth 11/03/2018

Uncollimated (cpm) 0 to 6 inches bgs 8,736

Collimated (cpm) 0 to 6 inches bgs 1,466

Radium-226  (pCi/g) 0 to 6 inches bgs 0.549

AB02-BSA1-05 Depth 11/03/2018

Uncollimated (cpm) 0 to 6 inches bgs 8,934

Collimated (cpm) 0 to 6 inches bgs 1,518

Radium-226  (pCi/g) 0 to 6 inches bgs 0.669

AB02-BSA1-06 Depth 11/03/2018

Uncollimated (cpm) 0 to 6 inches bgs 9,038

Collimated (cpm) 0 to 6 inches bgs 1,466

Radium-226  (pCi/g) 0 to 6 inches bgs 0.519

AB02-BSA1-07 Depth 11/03/2018

Uncollimated (cpm) 0 to 6 inches bgs 8,892

Collimated (cpm) 0 to 6 inches bgs 1,508

Radium-226  (pCi/g) 0 to 6 inches bgs 0.534

AB02-BSA1-08 Depth 11/03/2018

Uncollimated (cpm) 0 to 6 inches bgs 10,246

Collimated (cpm) 0 to 6 inches bgs 2,023

Radium-226  (pCi/g) 0 to 6 inches bgs 0.5 U

AB02-BSA1-09 Depth 11/03/2018

Uncollimated (cpm) 0 to 6 inches bgs 9,711

Collimated (cpm) 0 to 6 inches bgs 1,906

Radium-226  (pCi/g) 0 to 6 inches bgs 0.782

AB02-BSA1-10 Depth 11/03/2018

Uncollimated (cpm) 0 to 6 inches bgs 9,702

Collimated (cpm) 0 to 6 inches bgs 1,761

Radium-226  (pCi/g) 0 to 6 inches bgs 0.566

AB02-BSA1-11 Depth 11/03/2018

Uncollimated (cpm) 0 to 6 inches bgs 10,176

Collimated (cpm) 0 to 6 inches bgs 1,726

Radium-226  (pCi/g) 0 to 6 inches bgs 0.514

AB02-BSA1-12 Depth 11/03/2018

Uncollimated (cpm) 0 to 6 inches bgs 9,988

Collimated (cpm) 0 to 6 inches bgs 1,794

Radium-226  (pCi/g) 0 to 6 inches bgs 0.549

AB02-BSA1-13 Depth 11/03/2018

Uncollimated (cpm) 0 to 6 inches bgs 9,890

Collimated (cpm) 0 to 6 inches bgs 1,943

Radium-226  (pCi/g) 0 to 6 inches bgs 0.789

AB02-BSA1-14 Depth 11/03/2018

Uncollimated (cpm) 0 to 6 inches bgs 9,737

Collimated (cpm) 0 to 6 inches bgs 1,742

Radium-226  (pCi/g) 0 to 6 inches bgs 0.704

AB02-BSA1-15 Depth 11/03/2018

Uncollimated (cpm) 0 to 6 inches bgs 10,430

Collimated (cpm) 0 to 6 inches bgs 1,664

Radium-226  (pCi/g) 0 to 6 inches bgs 0.653

Notes:
1. bgs = below ground surface
2. BSA = background study area
3. cpm = count per minute
4. NAA = naturally occurring radioactive material assessment area
5. pCi/g = picocurie per gram
6. U = nondetect at the posted concentration
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Coconino County, Arizona
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AeroGRID, IGN, and the GIS User Community

I

C
IT

Y
:(

K
N

O
X

V
IL

L
E

) 
  

D
IV

/G
R

O
U

P
:(

E
N

V
/G

IS
) 

  
D

B
:  

M
A

I0
07

4
9

  
 L

D
: 

  P
IC

: 
  

P
M

: 
  

T
M

: 
  

  
P

R
O

JE
C

T
: 

A
A

0
0

0
0

00
.0

0
0

0
.0

00
0

0
  

F
IL

E
: 

Z
:\

G
IS

P
ro

je
ct

s\
_

E
N

V
\E

N
P

R
O

\G
IS

\A
rc

S
e

rv
er

\R
S

E
\B

G
C

\F
ig

9_
E

n
P

ro
 A

B
0

2
 B

S
A

1
 S

O
IL

 A
N

A
L

Y
T

IC
A

L 
R

E
S

U
L

T
S

.m
xd

 D
A

T
E

: 
3

/1
7

/2
0

2
0

 7
:2

7
:4

7
 A

M

0 50 100

Map Distance in Feet FIGURE

A&B No. 2 BSA 1 SOIL ANALYTICAL
RESULTS FOR CONSTITUENTS 

OF POTENTIAL CONCERN

Legend

!( BSA/NAA Sample Location

BSA/NAA Area

AB02-BSA1-01 11/03/2018
Depth 0 to 6 inches bgs

Arsenic 9.7
Molybdenum 1.7 J

Selenium 2.5
Uranium 0.95

Vanadium 35

AB02-BSA1-02 11/03/2018
Depth 0 to 6 inches bgs

Arsenic 4.3
Molybdenum 2.2 U

Selenium 2.2
Uranium 0.84

Vanadium 30

AB02-BSA1-03 11/03/2018
Depth 0 to 6 inches bgs

Arsenic 3.8 J
Molybdenum 2.3 U

Selenium 1.8 J
Uranium 0.66

Vanadium 26

AB02-BSA1-04 11/03/2018
Depth 0 to 6 inches bgs

Arsenic 4.3
Molybdenum 0.88 J

Selenium 2.1 J
Uranium 0.79

Vanadium 29

AB02-BSA1-05 11/03/2018
Depth 0 to 6 inches bgs

Arsenic 8.5
Molybdenum 1.7 J

Selenium 2 J
Uranium 0.83

Vanadium 31

AB02-BSA1-06 11/03/2018
Depth 0 to 6 inches bgs

Arsenic 6.2
Molybdenum 2.4 U

Selenium 2.4 U
Uranium 0.75

Vanadium 29

AB02-BSA1-07 11/03/2018
Depth 0 to 6 inches bgs

Arsenic 3.7 J
Molybdenum 2.5 U

Selenium 1.9 J
Uranium 0.89

Vanadium 28

AB02-BSA1-08 11/03/2018
Depth 0 to 6 inches bgs

Arsenic 3.6 J
Molybdenum 2.4 U

Selenium 2.4
Uranium 0.94

Vanadium 23

AB02-BSA1-09 11/03/2018
Depth 0 to 6 inches bgs

Arsenic 4 J
Molybdenum 2.2 U

Selenium 2 J
Uranium 1

Vanadium 32

AB02-BSA1-10 11/03/2018
Depth 0 to 6 inches bgs

Arsenic 4.3 J
Molybdenum 2.2 U

Selenium 2.1 J
Uranium 0.85

Vanadium 34

AB02-BSA1-11 11/03/2018
Depth 0 to 6 inches bgs

Arsenic 3.4 J
Molybdenum 2.4 U

Selenium 1.9 J
Uranium 0.97

Vanadium 37
AB02-BSA1-12 11/03/2018

Depth 0 to 6 inches bgs
Arsenic 6.1

Molybdenum 2.8
Selenium 1.6 J
Uranium 0.91

Vanadium 32

AB02-BSA1-13 11/03/2018
Depth 0 to 6 inches bgs

Arsenic 5
Molybdenum 2.4 U

Selenium 2 J
Uranium 1.2

Vanadium 27

AB02-BSA1-14 11/03/2018
Depth 0 to 6 inches bgs

Arsenic 3.9 J
Molybdenum 2.5 U

Selenium 2.5 U
Uranium 0.58

Vanadium 22

AB02-BSA1-15 11/03/2018
Depth 0 to 6 inches bgs

Arsenic 3.4 J
Molybdenum 2.3 U

Selenium 2.2 J
Uranium 0.9

Vanadium 27

9

Notes:
1. Results are reported in milligrams per kilogram.
2. bgs = below ground surface
3. BSA = background study area
4. J = The compound was positively identified; however,
    the associated numerical value is an estimated concentration only.
5. NAA = naturally occurring radioactive material assessment area

EnPro Holdings, Inc. 
Abandoned Uranium Mines A&B No. 2 and A&B No. 3 

Coconino County, Arizona
REMOVAL SITE EVALUATION REPORT

APPENDIX C – BACKGROUND AND CORRELATION STUDIES REPORT

6. U = The analyte was analyzed for but was not detected 
    above the level of the report sample quantification limit.
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 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,
AeroGRID, IGN, and the GIS User Community
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Gamma Data - Standard Range  (cpm)
! < 20,000
! 20,000 - 30,000
! 30,000 - 40,000
! 40,000 - 50,000
! 50,000 - 60,000
! 60,000 - 100,000
! 100,000 - 500,000
! > 500,000

Note s:
1. cpm = counts per minute
2. > = greater than
3. < = less than

A&B No. 2 BSA 2
WALKOVER GAMMA DATA

EnPro Holdings, Inc. 
Abandoned Uranium Mines A&B No. 2 and A&B No. 3 

Coconino County, Arizona
REMOVAL SITE EVALUATION REPORT

APPENDIX C – BACKGROUND AND CORRELATION STUDIES REPORT
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AB02-BSA2-15

AB02-BSA2-14

AB02-BSA2-13

AB02-BSA2-12

AB02-BSA2-11

AB02-BSA2-10

AB02-BSA2-09

AB02-BSA2-01

AB02-BSA2-02

AB02-BSA2-03

AB02-BSA2-04

AB02-BSA2-05

AB02-BSA2-06

AB02-BSA2-07

AB02-BSA2-08

Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend

!( BSA/NAA Sample Location

BSA/NAA Area

AB02-BSA2-01 Depth 11/03/2018

Uncollimated (cpm) 0 to 2 inches bgs 16,716

Collimated (cpm) 0 to 2 inches bgs 2,738

Radium-226  (pCi/g) 0 to 2 inches bgs 0.965

AB02-BSA2-02 Depth 11/03/2018

Uncollimated (cpm) 0 to 6 inches bgs 15,422

Collimated (cpm) 0 to 6 inches bgs 2,772

Radium-226  (pCi/g) 0 to 6 inches bgs 0.967

AB02-BSA2-03 Depth 11/03/2018

Uncollimated (cpm) 0 to 3 inches bgs 14,914

Collimated (cpm) 0 to 3 inches bgs 2,567

Radium-226  (pCi/g) 0 to 3 inches bgs 1.27

AB02-BSA2-04 Depth 11/03/2018

Uncollimated (cpm) 0 to 3 inches bgs 14,924

Collimated (cpm) 0 to 3 inches bgs 2,646

Radium-226  (pCi/g) 0 to 3 inches bgs 1.09

AB02-BSA2-05 Depth 11/03/2018

Uncollimated (cpm) 0 to 5 inches bgs 16,069

Collimated (cpm) 0 to 5 inches bgs 2,770

Radium-226  (pCi/g) 0 to 5 inches bgs 1.34

AB02-BSA2-06 Depth 11/03/2018

Uncollimated (cpm) 0 to 3 inches bgs 15,189

Collimated (cpm) 0 to 3 inches bgs 2,552

Radium-226  (pCi/g) 0 to 3 inches bgs 1.82

AB02-BSA2-07 Depth 11/03/2018

Uncollimated (cpm) 0 to 6 inches bgs 16,158

Collimated (cpm) 0 to 6 inches bgs 2,720

Radium-226  (pCi/g) 0 to 6 inches bgs 0.882

AB02-BSA2-08 Depth 11/03/2018

Uncollimated (cpm) 0 to 6 inches bgs 16,423

Collimated (cpm) 0 to 6 inches bgs 2,632

Radium-226  (pCi/g) 0 to 6 inches bgs 0.974

AB02-BSA2-09 Depth 11/03/2018

Uncollimated (cpm) 0 to 6 inches bgs 17,368

Collimated (cpm) 0 to 6 inches bgs 2,454

Radium-226  (pCi/g) 0 to 6 inches bgs 0.995

AB02-BSA2-10 Depth 11/03/2018

Uncollimated (cpm) 0 to 6 inches bgs 17,264

Collimated (cpm) 0 to 6 inches bgs 2,434

Radium-226  (pCi/g) 0 to 6 inches bgs 0.654

AB02-BSA2-11 Depth 11/03/2018

Uncollimated (cpm) 0 to 6 inches bgs 16,640

Collimated (cpm) 0 to 6 inches bgs 2,350

Radium-226  (pCi/g) 0 to 6 inches bgs 0.731

AB02-BSA2-12 Depth 11/03/2018

Uncollimated (cpm) 0 to 6 inches bgs 20,280

Collimated (cpm) 0 to 6 inches bgs 2,798

Radium-226  (pCi/g) 0 to 6 inches bgs 0.741

AB02-BSA2-13 Depth 11/03/2018

Uncollimated (cpm) 0 to 6 inches bgs 17,680

Collimated (cpm) 0 to 6 inches bgs 2,392

Radium-226  (pCi/g) 0 to 6 inches bgs 0.677

AB02-BSA2-14 Depth 11/03/2018

Uncollimated (cpm) 0 to 6 inches bgs 17,160

Collimated (cpm) 0 to 6 inches bgs 2,402

Radium-226  (pCi/g) 0 to 6 inches bgs 0.752

AB02-BSA2-15 Depth 11/03/2018

Uncollimated (cpm) 0 to 6 inches bgs 16,640

Collimated (cpm) 0 to 6 inches bgs 2,652

Radium-226  (pCi/g) 0 to 6 inches bgs 0.657

Notes:
1. bgs = below ground surface
2. BSA = background study area
3. NAA = naturally occurring radioactive material assessment area
4. cpm = count per minute
5. pCi/g = picocurie per gram

EnPro Holdings, Inc. 
Abandoned Uranium Mines A&B No. 2 and A&B No. 3 

Coconino County, Arizona
REMOVAL SITE EVALUATION REPORT

APPENDIX C – BACKGROUND AND CORRELATION STUDIES REPORT
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AB02-BSA2-15

AB02-BSA2-14

AB02-BSA2-13

AB02-BSA2-12

 

AB02-BSA2-10

AB02-BSA2-09

AB02-BSA2-01

AB02-BSA2-02

 

AB02-BSA2-04

AB02-BSA2-05

AB02-BSA2-06

AB02-BSA2-07

AB02-BSA2-08

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,
AeroGRID, IGN, and the GIS User Community
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RESULTS FOR CONSTITUENTS

OF POTENTIAL CONCERN

6. U = The analyte was analyzed for but was not detected 
    above the level of the report sample quantification limit. 

Legend

!( BSA/NAA Sample Location

BSA/NAA Area

AB02-BSA2-01 11/03/2018
Depth 0 to 2 inches bgs

Arsenic 3.6 J
Molybdenum 2.2 U

Selenium 6.9
Uranium 1

Vanadium 39

AB02-BSA2-02 11/03/2018
Depth 0 to 6 inches bgs

Arsenic 3.7 J
Molybdenum 2.5 U

Selenium 7.3
Uranium 2.1

Vanadium 40

AB02-BSA2-03 11/03/2018
Depth 0 to 3 inches bgs

Arsenic 4 J
Molybdenum 2.4 U

Selenium 7.9
Uranium 1.3

Vanadium 46

AB02-BSA2-04 11/03/2018
Depth 0 to 3 inches bgs

Arsenic 3.6 J
Molybdenum 2.4 U

Selenium 5.8
Uranium 1.2

Vanadium 30

AB02-BSA2-05 11/03/2018
Depth 0 to 5 inches bgs

Arsenic 4.9 J
Molybdenum 2.5 U

Selenium 9.5
Uranium 1.4

Vanadium 32

AB02-BSA2-06 11/03/2018
Depth 0 to 3 inches bgs

Arsenic 4.7
Molybdenum 2.1 U

Selenium 9.1
Uranium 1.6

Vanadium 44

AB02-BSA2-07 11/03/2018
Depth 0 to 6 inches bgs

Arsenic 3.8 J
Molybdenum 2.3 U

Selenium 6.2
Uranium 1

Vanadium 27

AB02-BSA2-08 11/03/2018
Depth 0 to 6 inches bgs

Arsenic 3.3 J
Molybdenum 2.5 U

Selenium 6.9
Uranium 1

Vanadium 29

AB02-BSA2-09 11/03/2018
Depth 0 to 6 inches bgs

Arsenic 3.4 J
Molybdenum 2.2 U

Selenium 7.7
Uranium 0.92

Vanadium 28

AB02-BSA2-10 11/03/2018
Depth 0 to 6 inches bgs

Arsenic 3.3 J
Molybdenum 2.5 U

Selenium 7.7
Uranium 1.2

Vanadium 24

AB02-BSA2-11 11/03/2018
Depth 0 to 6 inches bgs

Arsenic 3.8 J
Molybdenum 2.5 U

Selenium 3.8
Uranium 0.94

Vanadium 29

AB02-BSA2-12 11/03/2018
Depth 0 to 6 inches bgs

Arsenic 3 J
Molybdenum 2.6 U

Selenium 7
Uranium 0.76

Vanadium 23

AB02-BSA2-13 11/03/2018
Depth 0 to 6 inches bgs

Arsenic 2.5 J
Molybdenum 2.6 U

Selenium 5.4
Uranium 0.75

Vanadium 20

AB02-BSA2-14 11/03/2018
Depth 0 to 6 inches bgs

Arsenic 4.7 U
Molybdenum 2.4 U

Selenium 3.9
Uranium 0.66

Vanadium 16

AB02-BSA2-15 11/03/2018
Depth 0 to 6 inches bgs

Arsenic 2.9 J
Molybdenum 2.4 U

Selenium 4.8
Uranium 0.89

Vanadium 26

12

Notes:
1. Results are reported in milligrams per kilogram.
2. bgs = below ground surface
3. BSA = background study area
4. NAA = naturally occurring radioactive material assessment area
5. J = The compound was positively identified; however, 
    the associated numerical value is an estimated concentration only.

EnPro Holdings, Inc. 
Abandoned Uranium Mines A&B No. 2 and A&B No. 3 

Coconino County, Arizona
REMOVAL SITE EVALUATION REPORT

APPENDIX C – BACKGROUND AND CORRELATION STUDIES REPORT
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 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,
AeroGRID, IGN, and the GIS User Community

I
CI

TY
:(K

NO
XV

ILL
E)

   D
IV/

GR
OU

P:(
EN

V/G
IS)

   D
B: 

 M
AI0

07
49

   L
D:

   P
IC

:   
PM

:   
TM

:   
  P

RO
JE

CT
: A

A0
00

00
0.0

00
0.0

00
00

  
FIL

E: 
Z:\

GI
SP

roj
ec

ts\
_E

NV
\EN

PR
O\

GI
S\A

rcS
erv

er\
RS

E\B
GC

\Fi
g1

3_
En

Pr
o_

AB
03

 BS
A2

 W
alk

ov
erG

am
ma

.m
xd

 D
AT

E: 
3/1

7/2
02

0 7
:36

:48
 AM

0 40 80

Map Distance in Feet

Legend
AB03 BSA2

FIGURE

Notes:
1. cpm = counts per minute
2. 100% walkover gamma scan not
    complete due to accessibility issues.
3. > = greater than
4. < = less than 13

Gamma Data - Stand ard  Range (cpm)
! < 20,000
! 20,000 - 30,000
! 30,000 - 40,000
! 40,000 - 50,000
! 50,000 - 60,000
! 60,000 - 100,000
! 100,000 - 500,000
! > 500,000
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A&B No. 3 BSA 2
WALKOVER GAMMA DATA
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Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend

!( BSA/NAA Sample Location

BSA/NAA Area A&B No. 3 BSA 2 STATIC MEASUREMENTS
AND LABORATORY-MEASURED

RADIUM-226 ACTIVITY

14

AB03-BSA2-01 Depth 11/12/2019

Uncollimated (cpm) 0 to 6 inches bgs 16,854

Collimated (cpm) 0 to 6 inches bgs 2,025

Radium-226  (pCi/g) 0 to 6 inches bgs 0.548

AB03-BSA2-02 Depth 11/12/2019

Uncollimated (cpm) 0 to 6 inches bgs 16,218

Collimated (cpm) 0 to 6 inches bgs 1,961

Radium-226  (pCi/g) 0 to 6 inches bgs 0.914

AB03-BSA2-03 Depth 11/12/2019

Uncollimated (cpm) 0 to 6 inches bgs 18,126

Collimated (cpm) 0 to 6 inches bgs 2,279

Radium-226  (pCi/g) 0 to 6 inches bgs 0.851

AB03-BSA2-04 Depth 11/12/2019

Uncollimated (cpm) 0 to 6 inches bgs 18,232

Collimated (cpm) 0 to 6 inches bgs 2,237

Radium-226  (pCi/g) 0 to 6 inches bgs 0.748

AB03-BSA2-05 Depth 11/12/2019

Uncollimated (cpm) 0 to 6 inches bgs 17,808

Collimated (cpm) 0 to 6 inches bgs 2,025

Radium-226  (pCi/g) 0 to 6 inches bgs 0.5 U

AB03-BSA2-06 Depth 11/12/2019

Uncollimated (cpm) 0 to 6 inches bgs 17,596

Collimated (cpm) 0 to 6 inches bgs 1,929

Radium-226  (pCi/g) 0 to 6 inches bgs 0.495

AB03-BSA2-07 Depth 11/12/2019

Uncollimated (cpm) 0 to 6 inches bgs 17,702

Collimated (cpm) 0 to 6 inches bgs 1,887

Radium-226  (pCi/g) 0 to 6 inches bgs 0.502

AB03-BSA2-08 Depth 11/12/2019

Uncollimated (cpm) 0 to 6 inches bgs 18,550

Collimated (cpm) 0 to 6 inches bgs 1,908

Radium-226  (pCi/g) 0 to 6 inches bgs 0.425

AB03-BSA2-09 Depth 11/12/2019

Uncollimated (cpm) 0 to 6 inches bgs 15,158

Collimated (cpm) 0 to 6 inches bgs 2,109

Radium-226  (pCi/g) 0 to 6 inches bgs 0.622

AB03-BSA2-10 Depth 11/12/2019

Uncollimated (cpm) 0 to 6 inches bgs 15,900

Collimated (cpm) 0 to 6 inches bgs 2,184

Radium-226  (pCi/g) 0 to 6 inches bgs 0.929

AB03-BSA2-11 Depth 11/12/2019

Uncollimated (cpm) 0 to 6 inches bgs 15,794

Collimated (cpm) 0 to 6 inches bgs 2,237

Radium-226  (pCi/g) 0 to 6 inches bgs 1.2

AB03-BSA2-12 Depth 11/12/2019

Uncollimated (cpm) 0 to 6 inches bgs 16,112

Collimated (cpm) 0 to 6 inches bgs 2,237

Radium-226  (pCi/g) 0 to 6 inches bgs 1.09

AB03-BSA2-13 Depth 11/12/2019

Uncollimated (cpm) 0 to 6 inches bgs 16,430

Collimated (cpm) 0 to 6 inches bgs 2,364

Radium-226  (pCi/g) 0 to 6 inches bgs 1.23

AB03-BSA2-14 Depth 11/12/2019

Uncollimated (cpm) 0 to 6 inches bgs 18,868

Collimated (cpm) 0 to 6 inches bgs 2,067

Radium-226  (pCi/g) 0 to 6 inches bgs 0.546

AB03-BSA2-15 Depth 11/12/2019

Uncollimated (cpm) 0 to 6 inches bgs 15,900

Collimated (cpm) 0 to 6 inches bgs 1,781

Radium-226  (pCi/g) 0 to 6 inches bgs 0.63

Notes:
1. bgs = below ground surface
2. BSA = background study area
3. cpm = count per minute
4. NAA = naturally occurring radioactive material assessment area
5. pCi/g = picocurie per gram
6. U = nondetect at the posted concentration

EnPro Holdings, Inc. 
Abandoned Uranium Mines A&B No. 2 and A&B No. 3 

Coconino County, Arizona
REMOVAL SITE EVALUATION REPORT

APPENDIX C – BACKGROUND AND CORRELATION STUDIES REPORT
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 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,
AeroGRID, IGN, and the GIS User Community
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6. U = The analyte was analyzed for but was not detected 
    above the level of the report sample quantification limit.
7. U = nondetect at the posted concentration

Legend

!( BSA/NAA Sample Location

BSA/NAA Area A&B No. 3 BSA 2 SOIL ANALYTICAL
RESULTS FOR CONSTITUENTS

OF POTENTIAL CONCERN

AB03-BSA2-01 11/12/2019
Depth 0 to 6 inches bgs

Arsenic 1.3
Molybdenum 0.47 U

Selenium 0.61
Uranium 0.34

Vanadium 9.4

AB03-BSA2-02 11/12/2019
Depth 0 to 6 inches bgs

Arsenic 1.3
Molybdenum 0.46 U

Selenium 0.69
Uranium 0.34

Vanadium 12

AB03-BSA2-03 11/12/2019
Depth 0 to 6 inches bgs

Arsenic 1.9
Molybdenum 0.49 U

Selenium 1
Uranium 0.6

Vanadium 12

AB03-BSA2-05 11/12/2019
Depth 0 to 6 inches bgs

Arsenic 1.3
Molybdenum 0.47 U

Selenium 0.71
Uranium 0.37

Vanadium 9.8

AB03-BSA2-06 11/12/2019
Depth 0 to 6 inches bgs

Arsenic 1.6
Molybdenum 0.49 U

Selenium 0.85
Uranium 0.39

Vanadium 12

AB03-BSA2-07 11/12/2019
Depth 0 to 6 inches bgs

Arsenic 1.3
Molybdenum 0.46 U

Selenium 0.7
Uranium 0.34

Vanadium 11

AB03-BSA2-08 11/12/2019
Depth 0 to 6 inches bgs

Arsenic 1.5
Molybdenum 0.44 U

Selenium 0.8
Uranium 0.48

Vanadium 15

AB03-BSA2-09 11/12/2019
Depth 0 to 6 inches bgs

Arsenic 2.1
Molybdenum 0.5 U

Selenium 1.1 J
Uranium 0.81 J

Vanadium 13 J

AB03-BSA2-10 11/12/2019
Depth 0 to 6 inches bgs

Arsenic 2.7
Molybdenum 0.5 U

Selenium 1.5
Uranium 1.1

Vanadium 15

AB03-BSA2-11 11/12/2019
Depth 0 to 6 inches bgs

Arsenic 2.5
Molybdenum 0.46 U

Selenium 1.1
Uranium 0.99

Vanadium 14

AB03-BSA2-12 11/12/2019
Depth 0 to 6 inches bgs

Arsenic 2.6
Molybdenum 0.51 U

Selenium 1.5
Uranium 1.1

Vanadium 15

AB03-BSA2-13 11/12/2019
Depth 0 to 6 inches bgs

Arsenic 2.7
Molybdenum 0.49 U

Selenium 1.4
Uranium 1.2

Vanadium 15

AB03-BSA2-14 11/12/2019
Depth 0 to 6 inches bgs

Arsenic 1.6
Molybdenum 0.45 U

Selenium 0.81
Uranium 0.5

Vanadium 12

AB03-BSA2-15 11/12/2019
Depth 0 to 6 inches bgs

Arsenic 1.3
Molybdenum 0.43 U

Selenium 0.66
Uranium 0.48

Vanadium 13

15

AB03-BSA2-04 11/12/2019
Depth 0 to 6 inches bgs

Arsenic 2
Molybdenum 0.5 U

Selenium 1.1
Uranium 0.66

Vanadium 14

Notes:
1. Results are reported in milligrams per kilogram.
2. bgs = below ground surface
3. BSA = background study area 
4. J = The compound was positively identified; however,
    the associated numerical value is an estimated concentration only.
5. NAA = naturally occurring radioactive material assessment area

EnPro Holdings, Inc. 
Abandoned Uranium Mines A&B No. 2 and A&B No. 3 

Coconino County, Arizona
REMOVAL SITE EVALUATION REPORT

APPENDIX C – BACKGROUND AND CORRELATION STUDIES REPORT
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 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,
AeroGRID, IGN, and the GIS User Community
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Gamma Data - Standard Range  (cpm)
! < 20,000
! 20,000 - 30,000
! 30,000 - 40,000
! 40,000 - 50,000
! 50,000 - 60,000
! 60,000 - 100,000
! 100,000 - 500,000
! > 500,000

Note s:
1. cpm = counts per minute
2. > = greater than
3. < = less than

A&B No. 3 BSA 3
WALKOVER GAMMA DATA
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Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend

!( BSA/NAA Sample Location

BSA/NAA Area A&B No. 3 BSA 3 STATIC MEASUREMENTS
AND LABORATORY-MEASURED

RADIUM-226 ACTIVITY

17

AB03-BSA3-01 Depth 11/06/2018

Uncollimated (cpm) 0 to 6 inches bgs 16,848

Collimated (cpm) 0 to 6 inches bgs 2,870

Radium-226  (pCi/g) 0 to 6 inches bgs 0.941
AB03-BSA3-02 Depth 11/06/2018

Uncollimated (cpm) 0 to 6 inches bgs 16,016

Collimated (cpm) 0 to 6 inches bgs 2,683

Radium-226  (pCi/g) 0 to 6 inches bgs 1.11

AB03-BSA3-03 Depth 11/06/2018

Uncollimated (cpm) 0 to 6 inches bgs 16,328

Collimated (cpm) 0 to 6 inches bgs 2,766

Radium-226  (pCi/g) 0 to 6 inches bgs 0.725

AB03-BSA3-04 Depth 11/06/2018

Uncollimated (cpm) 0 to 6 inches bgs 15,912

Collimated (cpm) 0 to 6 inches bgs 2,610

Radium-226  (pCi/g) 0 to 6 inches bgs 0.587

AB03-BSA3-05 Depth 11/06/2018

Uncollimated (cpm) 0 to 6 inches bgs 16,640

Collimated (cpm) 0 to 6 inches bgs 2,704

Radium-226  (pCi/g) 0 to 6 inches bgs 0.741

AB03-BSA3-06 Depth 11/06/2018

Uncollimated (cpm) 0 to 6 inches bgs 15,704

Collimated (cpm) 0 to 6 inches bgs 2,538

Radium-226  (pCi/g) 0 to 6 inches bgs 0.824

AB03-BSA3-07 Depth 11/06/2018

Uncollimated (cpm) 0 to 6 inches bgs 16,568

Collimated (cpm) 0 to 6 inches bgs 2,646

Radium-226  (pCi/g) 0 to 6 inches bgs 0.797

AB03-BSA3-08 Depth 11/06/2018

Uncollimated (cpm) 0 to 6 inches bgs 17,574

Collimated (cpm) 0 to 6 inches bgs 2,759

Radium-226  (pCi/g) 0 to 6 inches bgs 0.828

AB03-BSA3-09 Depth 11/06/2018

Uncollimated (cpm) 0 to 6 inches bgs 16,536

Collimated (cpm) 0 to 6 inches bgs 2,787

Radium-226  (pCi/g) 0 to 6 inches bgs 0.539

AB03-BSA3-10 Depth 11/06/2018

Uncollimated (cpm) 0 to 6 inches bgs 17,182

Collimated (cpm) 0 to 6 inches bgs 2,960

Radium-226  (pCi/g) 0 to 6 inches bgs 0.935

AB03-BSA3-11 Depth 11/06/2018

Uncollimated (cpm) 0 to 6 inches bgs 16,598

Collimated (cpm) 0 to 6 inches bgs 3,075

Radium-226  (pCi/g) 0 to 6 inches bgs 0.77

AB03-BSA3-12 Depth 11/06/2018

Uncollimated (cpm) 0 to 6 inches bgs 17,334

Collimated (cpm) 0 to 6 inches bgs 3,078

Radium-226  (pCi/g) 0 to 6 inches bgs 0.822

AB03-BSA3-13 Depth 11/06/2018

Uncollimated (cpm) 0 to 6 inches bgs 15,755

Collimated (cpm) 0 to 6 inches bgs 2,757

Radium-226  (pCi/g) 0 to 6 inches bgs 0.665

AB03-BSA3-14 Depth 11/06/2018

Uncollimated (cpm) 0 to 6 inches bgs 16,659

Collimated (cpm) 0 to 6 inches bgs 2,902

Radium-226  (pCi/g) 0 to 6 inches bgs 0.848

AB03-BSA3-15 Depth 11/06/2018

Uncollimated (cpm) 0 to 6 inches bgs 16,571

Collimated (cpm) 0 to 6 inches bgs 2,725

Radium-226  (pCi/g) 0 to 6 inches bgs 0.628

Notes:
1. bgs = below ground surface
2. BSA = background study area
3. cpm = count per minute
4. NAA = naturally occurring radioactive material assessment area
5. pCi/g = picocurie per gram
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AB03-BSA3-13

AB03-BSA3-15

AB03-BSA3-14

AB03-BSA3-11

AB03-BSA3-08

AB03-BSA3-10

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,
AeroGRID, IGN, and the GIS User Community
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6. U = The analyte was analyzed for but was not detected 
    above the level of the report sample quantification limit.

Legend

!( BSA/NAA Sample Location

BSA/NAA Area

AB03-BSA3-01 11/06/2018
Depth 0 to 6 inches bgs

Arsenic 4.5 U
Molybdenum 2.2 U

Selenium 2.8
Uranium 0.84

Vanadium 57

AB03-BSA3-02 11/06/2018
Depth 0 to 6 inches bgs

Arsenic 4.8 U
Molybdenum 2.4 U

Selenium 3.2
Uranium 0.89

Vanadium 56

AB03-BSA3-03 11/06/2018
Depth 0 to 6 inches bgs

Arsenic 2.9 J
Molybdenum 2.5 U

Selenium 3.5
Uranium 0.93

Vanadium 53

AB03-BSA3-04 11/06/2018
Depth 0 to 6 inches bgs

Arsenic 2.1 J
Molybdenum 2.3 U

Selenium 2.6
Uranium 0.82

Vanadium 45

AB03-BSA3-05 11/06/2018
Depth 0 to 6 inches bgs

Arsenic 3.3 J
Molybdenum 2.5 U

Selenium 2.7
Uranium 0.81

Vanadium 59

AB03-BSA3-06 11/06/2018
Depth 0 to 6 inches bgs

Arsenic 2.6 J
Molybdenum 2.3 U

Selenium 2.8
Uranium 0.79

Vanadium 62

AB03-BSA3-07 11/06/2018
Depth 0 to 6 inches bgs

Arsenic 2.8 J
Molybdenum 2.6 U

Selenium 2.7
Uranium 0.91

Vanadium 53

AB03-BSA3-08 11/06/2018
Depth 0 to 6 inches bgs

Arsenic 2.4 J
Molybdenum 2.4 U

Selenium 3.2
Uranium 0.94

Vanadium 58

AB03-BSA3-09 11/06/2018
Depth 0 to 6 inches bgs

Arsenic 2.3 J
Molybdenum 2.3 U

Selenium 1.6 J
Uranium 0.75

Vanadium 54

AB03-BSA3-10 11/06/2018
Depth 0 to 6 inches bgs

Arsenic 3.5 J
Molybdenum 2.5 U

Selenium 2.5
Uranium 0.97

Vanadium 55

AB03-BSA3-11 11/06/2018
Depth 0 to 6 inches bgs

Arsenic 5.1 U
Molybdenum 2.6 U

Selenium 2.1 J
Uranium 0.56

Vanadium 39

AB03-BSA3-12 11/06/2018
Depth 0 to 6 inches bgs

Arsenic 2.6 J
Molybdenum 2.6 U

Selenium 3.5
Uranium 0.89

Vanadium 70

AB03-BSA3-13 11/06/2018
Depth 0 to 6 inches bgs

Arsenic 2 J
Molybdenum 2.2 U

Selenium 2.3
Uranium 1

Vanadium 43

AB03-BSA3-14 11/06/2018
Depth 0 to 6 inches bgs

Arsenic 5.4
Molybdenum 2.3 U

Selenium 4.2
Uranium 0.73

Vanadium 45

AB03-BSA3-15 11/06/2018
Depth 0 to 6 inches bgs

Arsenic 1.7 J
Molybdenum 2.2 U

Selenium 2.2
Uranium 0.87

Vanadium 44

18

Notes:
1. Results are reported in milligrams per kilogram.
2. bgs = below ground surface
3. BSA = background study area
4. J = The compound was positively identified; however, 
    the associated numerical value is an estimated concentration only.
5. NAA = naturally occurring radioactive material assessment area

EnPro Holdings, Inc. 
Abandoned Uranium Mines A&B No. 2 and A&B No. 3 

Coconino County, Arizona
REMOVAL SITE EVALUATION REPORT

APPENDIX C – BACKGROUND AND CORRELATION STUDIES REPORT
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 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,
AeroGRID, IGN, and the GIS User Community
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19

Gamma Data - Stand ard  Range (cpm)
! < 20,000
! 20,000 - 30,000
! 30,000 - 40,000
! 40,000 - 50,000
! 50,000 - 60,000
! 60,000 - 100,000
! 100,000 - 500,000
! > 500,000

Notes:
1. cpm = counts per minute
2. > = greater than
3. < = less than

EnPro Holdings, Inc. 
Abandoned Uranium Mines A&B No. 2 and A&B No. 3 

Coconino County, Arizona
REMOVAL SITE EVALUATION REPORT

APPENDIX C – BACKGROUND AND CORRELATION STUDIES REPORT

A&B No. 3 BSA 4
WALKOVER GAMMA DATA
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AB03-BSA4-01
AB03-BSA4-02

AB03-BSA4-03

AB03-BSA4-04

AB03-BSA4-05

AB03-BSA4-06

AB03-BSA4-07

AB03-BSA4-08

AB03-BSA4-09

AB03-BSA4-10

AB03-BSA4-11

AB03-BSA4-12

AB03-BSA4-13

AB03-BSA4-14

AB03-BSA4-15

Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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!( BSA/NAA Sample Location

BSA/NAA Area A&B N0. 3 BSA 4 STATIC MEASUREMENTS
AND LABORATORY-MEASURED

RADIUM-226 ACTIVITY

20

AB03-BSA4-01 Depth 11/13/2018

Uncollimated (cpm) 0 to 6 inches bgs 9,214

Collimated (cpm) 0 to 6 inches bgs 1,539

Radium-226  (pCi/g) 0 to 6 inches bgs 0.644

AB03-BSA4-02 Depth 11/13/2018

Uncollimated (cpm) 0 to 6 inches bgs 8,871

Collimated (cpm) 0 to 6 inches bgs 1,498

Radium-226  (pCi/g) 0 to 6 inches bgs 0.49

AB03-BSA4-03 Depth 11/13/2018

Uncollimated (cpm) 0 to 6 inches bgs 9,225

Collimated (cpm) 0 to 6 inches bgs 1,466

Radium-226  (pCi/g) 0 to 6 inches bgs 0.517

AB03-BSA4-04 Depth 11/13/2018

Uncollimated (cpm) 0 to 6 inches bgs 8,746

Collimated (cpm) 0 to 6 inches bgs 1,383

Radium-226  (pCi/g) 0 to 6 inches bgs 0.5 U

AB03-BSA4-05 Depth 11/13/2018

Uncollimated (cpm) 0 to 6 inches bgs 9,183

Collimated (cpm) 0 to 6 inches bgs 1,539

Radium-226  (pCi/g) 0 to 6 inches bgs 0.637

AB03-BSA4-06 Depth 11/13/2018

Uncollimated (cpm) 0 to 6 inches bgs 9,422

Collimated (cpm) 0 to 6 inches bgs 1,466

Radium-226  (pCi/g) 0 to 6 inches bgs 0.647

AB03-BSA4-07 Depth 11/13/2018

Uncollimated (cpm) 0 to 6 inches bgs 9,339

Collimated (cpm) 0 to 6 inches bgs 1,414

Radium-226  (pCi/g) 0 to 6 inches bgs 0.56

AB03-BSA4-08 Depth 11/13/2018

Uncollimated (cpm) 0 to 6 inches bgs 9,225

Collimated (cpm) 0 to 6 inches bgs 1,466

Radium-226  (pCi/g) 0 to 6 inches bgs 0.686

AB03-BSA4-09 Depth 11/13/2018

Uncollimated (cpm) 0 to 6 inches bgs 9,318

Collimated (cpm) 0 to 6 inches bgs 1,477

Radium-226  (pCi/g) 0 to 6 inches bgs 0.656

AB03-BSA4-10 Depth 11/13/2018

Uncollimated (cpm) 0 to 6 inches bgs 9,110

Collimated (cpm) 0 to 6 inches bgs 1,570

Radium-226  (pCi/g) 0 to 6 inches bgs 0.589

AB03-BSA4-11 Depth 11/13/2018

Uncollimated (cpm) 0 to 6 inches bgs 9,194

Collimated (cpm) 0 to 6 inches bgs 1,487

Radium-226  (pCi/g) 0 to 6 inches bgs 0.512

AB03-BSA4-12 Depth 11/13/2018

Uncollimated (cpm) 0 to 6 inches bgs 8,944

Collimated (cpm) 0 to 6 inches bgs 1,550

Radium-226  (pCi/g) 0 to 6 inches bgs 0.517

AB03-BSA4-13 Depth 11/13/2018

Uncollimated (cpm) 0 to 6 inches bgs 9,266

Collimated (cpm) 0 to 6 inches bgs 1,477

Radium-226  (pCi/g) 0 to 6 inches bgs 0.641

AB03-BSA4-14 Depth 11/13/2018

Uncollimated (cpm) 0 to 6 inches bgs 9,755

Collimated (cpm) 0 to 6 inches bgs 1,581

Radium-226  (pCi/g) 0 to 6 inches bgs 0.711

AB03-BSA4-15 Depth 11/13/2018

Uncollimated (cpm) 0 to 6 inches bgs 9,755

Collimated (cpm) 0 to 6 inches bgs 1,518

Radium-226  (pCi/g) 0 to 6 inches bgs 0.509

Notes:
1. bgs = below ground surface
2. cpm = count per minute
3. pCi/g = picocurie per gram
4. U = nondetect at the posted concentration

EnPro Holdings, Inc. 
Abandoned Uranium Mines A&B No. 2 and A&B No. 3 

Coconino County, Arizona
REMOVAL SITE EVALUATION REPORT

APPENDIX C – BACKGROUND AND CORRELATION STUDIES REPORT
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AB03-BSA4-01

AB03-BSA4-02
AB03-BSA4-03

AB03-BSA4-04

AB03-BSA4-05

AB03-BSA4-06

AB03-BSA4-07

AB03-BSA4-08

AB03-BSA4-09

AB03-BSA4-10

AB03-BSA4-11

AB03-BSA4-12

AB03-BSA4-13
AB03-BSA4-14

AB03-BSA4-15

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,
AeroGRID, IGN, and the GIS User Community
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6. U = The analyte was analyzed for but was not detected
    above the level of the report sample quantification limit.

Legend

!( BSA/NAA Sample Location

BSA/NAA Area

AB03-BSA4-01 11/13/2018
Depth 0 to 6 inches bgs

Arsenic 4.1 J
Molybdenum 2.7 U

Selenium 2.5 J
Uranium 0.89

Vanadium 25

AB03-BSA4-02 11/13/2018
Depth 0 to 6 inches bgs

Arsenic 5 J
Molybdenum 2.6 U

Selenium 2.1 J
Uranium 1

Vanadium 25

AB03-BSA4-03 11/13/2018
Depth 0 to 6 inches bgs

Arsenic 5.2 J
Molybdenum 3 U

Selenium 2 J
Uranium 0.78

Vanadium 22

AB03-BSA4-04 11/13/2018
Depth 0 to 6 inches bgs

Arsenic 3.8 J
Molybdenum 2.6 U

Selenium 2.5 J
Uranium 0.83

Vanadium 27

AB03-BSA4-05 11/13/2018
Depth 0 to 6 inches bgs

Arsenic 3.6 J
Molybdenum 2.5 U

Selenium 2.5
Uranium 0.69

Vanadium 29

AB03-BSA4-06 11/13/2018
Depth 0 to 6 inches bgs

Arsenic 4.7 J
Molybdenum 2.5 U

Selenium 1.8 J
Uranium 0.77

Vanadium 22

AB03-BSA4-07 11/13/2018
Depth 0 to 6 inches bgs

Arsenic 5.1
Molybdenum 2.4 U

Selenium 2.1 J
Uranium 0.84

Vanadium 22

AB03-BSA4-08 11/13/2018
Depth 0 to 6 inches bgs

Arsenic 4.9 J
Molybdenum 2.6 U

Selenium 2.3 J
Uranium 0.84

Vanadium 25

AB03-BSA4-09 11/13/2018
Depth 0 to 6 inches bgs

Arsenic 5.9
Molybdenum 2.4 U

Selenium 2.3 J
Uranium 0.88

Vanadium 26

AB03-BSA4-10 11/13/2018
Depth 0 to 6 inches bgs

Arsenic 4.9
Molybdenum 2.4 U

Selenium 2.2 J
Uranium 0.86

Vanadium 25

AB03-BSA4-11 11/13/2018
Depth 0 to 6 inches bgs

Arsenic 4.5 J
Molybdenum 2.5 U

Selenium 2.8
Uranium 1

Vanadium 31

AB03-BSA4-12 11/13/2018
Depth 0 to 6 inches bgs

Arsenic 4.2 J
Molybdenum 2.3 U

Selenium 2.7
Uranium 0.95

Vanadium 28

AB03-BSA4-13 11/13/2018
Depth 0 to 6 inches bgs

Arsenic 4.6
Molybdenum 2.2 U

Selenium 2.7
Uranium 1

Vanadium 29

AB03-BSA4-14 11/13/2018
Depth 0 to 6 inches bgs

Arsenic 3.7 J
Molybdenum 2.4 U

Selenium 2.1 J
Uranium 0.77

Vanadium 23

AB03-BSA4-15 11/13/2018
Depth 0 to 6 inches bgs

Arsenic 3.5 J
Molybdenum 2.3 U

Selenium 1.7 J
Uranium 0.63

Vanadium 21

21

Notes:
1. Results are reported in milligrams per kilogram. 
2. bgs = below ground surface
3. BSA = background study area
4. J = The compound was positively identified; however,
    the associated numerical value is an estimated concentration only.
5. NAA = naturally occurring radioactive material assessment area

EnPro Holdings, Inc. 
Abandoned Uranium Mines A&B No. 2 and A&B No. 3 

Coconino County, Arizona
REMOVAL SITE EVALUATION REPORT

APPENDIX C – BACKGROUND AND CORRELATION STUDIES REPORT



!!!!! !! !!!!! !! !! !! !! !! !! !!!! ! ! !!! !! !!!! ! !! !! !!! !!!!! !! ! !! !
! !
! !!!!!! !

!
!!

! !!!
!!!

! !!
!!!

!
! !! !! !!! !! !! ! !!!!! !!!!! ! !! !!! !!! ! ! !! ! !! ! ! !!!! !! ! !!!! ! !! !!! !!! !!! ! !!! !!!! !!!! !! !!! !!! !!!!!! !! !! !! !! ! !! !! !!! ! !! ! !! !!! !!!!!!!!! ! ! !!!! ! !! ! !! !! !! ! !!! ! !!! !! !! !!! !! !! ! ! ! !! !!! !! !!! !! !! !! !! !! !!! !! !! !! ! !! !!!! !! !!! ! !!! ! !! !!! ! !!! !!! !!! ! !! !!!! !!! !!! !!! ! !!! !!!! !! !! ! ! !! !!! !!! !!!! ! !! !! !! ! !! !! !!!! ! ! ! !! ! !! ! !! !! !! !!! !!!!!

!
! !! !! !!!! !! !!!! ! !!! ! !! !! ! ! !!! !! !!!!
!!!!!!!!!!!!!! ! !! !!! !!!! !!! !! !! !!! !!! !! !!!!

!!!!! !!! !!!!!!!! !!! !!! !!! !! !!! ! !!!! !!!
!!!!!!!!!!! !!!

! !!!! !! ! !!
! !! !! ! !!!!

!!!! !! !!!! !! !!! !! !! !!!!!! !!! !!

!! !! !!!

! !!!!
!!

!! !! !

!! !! ! !!! !!

!

! !!! !!! !!! !!! !! !!!!!!!!!!!! !!!! !! !! ! !! ! !! !! !!!! !! !! !!! ! !! ! !! !!! !!!!!! !! !!! ! !!!! ! !! !! !!!! !!! !!!!! !!! !! !! !! !! ! !!! !!!! !! !! !!!!!!!! !! !!!
!! ! !! ! !! !! !! !! !!!

!

!
!!!!!

! !!!!!!! ! !!!!
!!! !!! !!! ! !!! !!

!!!! !!! !!!! ! !! !! ! !! !! !!!!!! ! !!! !! !!!!!!!!!!
!!!
!!!!!
!!!!!!!!!
!!!!!!!!! !! !!! !!!!!! !!! !!! !!!!!

!
!! ! !! ! !
!!! !!! !!!!

!!!!! !!! !!!!!!! !!! ! !!! ! !!!!! !!!! !!! !!!!!! !!! !! !! !!!!!!!!! ! !!! !
!! !!! !!!!! !!!!!!!! !!!!!!!

!! !! !! !!!! !! !!!! !! !! !! ! !!! !

!!!!!! !! !!!!! !! ! !! !! !! ! !!! !! !!!! !! !!!! ! !! !! !!! !!! !!!!!!! !! !!!! !!! !!! !!!!
! ! !! !!!! !!! !! !! ! !!! !! !!! !!!!!!!! !! ! !! !

!
! !!!!! ! !! !!! !!!!! ! !!!!!

!!!!!!!!! !!!! !!!! !!!! !! !
! !!

!
!!!!! !!! !! !! !! !!! ! !!!! !! ! !! !!! !! !! ! ! !!! !!!! !! ! !!! ! !! !! !! ! !! !!! !!! ! !!
!! !! !! !!! !! !!!!! !! !!!! !!!! !! !!! !!!!!! !!! ! !! ! !! !! ! !!! !! !!! !! ! !! !! !!! ! !! !! !! !! !!! !! !!!!! !! !! ! !! !! !!! !!! !!! !! !! !! !!! !! !! ! !!!! !!!! ! !!! !! !!!!! !!!! !!! !!!

!!!!!!!!!!!!!!!!!! ! !! !!!! ! !!! !! !
!! !!

! !!! !

!

!

!!!!
!!!!! !!!!

!!!
!!!!

!!!
!
! !

!!!! !!! !!!!

!!!
!!! ! !! !! !!! ! ! !!

!! !!!!
! !!!! !! !! !

!!!!!!!!!! !! !! !! ! !! ! !! !!!! !!!!
!

! !! !! ! !! !! !!! !! !

!!!!!
!!!! !! !!!!

! !
!!!! !!! !!!!!! ! !!! !

! !! !! !!! !! !! !! !!! !!!! ! !! !! !!!! !! ! !! !! !! !!!! !! !! !!!!!!
!!!

!
!!

!!!

! !!!!!

!!! !! !!!! !

!! !!!!!!
!! !!!!!!!!!

! !! !!!!!!! !

! !! !!!!! !!
!!

!!
!! !!! !!! !!

!!!
! !!!!! !!! !! !!!

!!! !!!!!!!

!!! !!! !! !! !!! !!!
!!!! !

!!! ! !!! !! !!! !!! !!! !!!!!!

!!! !!!! ! !! !! !! ! !! !!
!!

!!!

!!!!!!!

!!
!!!!!
!!!!!!!!!!! !!!!!!!!!!!!

!! !!!!!!!!!!!!!!
!!!
!!!
!

!! !!!!!! ! !! !! !! !!

!!! !!!! !!! !! !!!!!
! !! !!!! !!!!!! !!!! ! !!!!! !!! !!!!!! !!! !!!

!!
! !!!!! !! !!! !!!! !!! !! !!! !!!! !! ! !!!!! !!!

! !! !!! !!!!!! !!!!! !! !!!!!! !!!!!!!!!!!!!!!!!!!!!!!!
! !! !

!! !!!
!! ! !

!! !! !!! !!!! ! !! !! !!!!!!!

!!! ! !!!!! !!! !!
!!!!
!!!!

!!! !! !!!!!! !!!!!

!!!!
!!!!!

!!
! !! !!!!!! !!! !!!!

!!!!!!!!
!! !! !!!! !! ! !!!! !! !!!!!! !! !!!!! !! !! !! !!!!!! !!!!!!!!! ! !!!! ! !! !!! !! !! !! !! ! !!!!!! ! !!! !!!!!!! !!! !!!! !! !!! !! !!! !! !!! !! !!! !!!!! !! !!! !!!!!! !! !! !! !!!! !!!!!!!!!! !!!! !!! ! !!!!!! !!! !! ! !!! !!!!!!! ! !!!!!! !!!!! !!!!!!!

!
!!! !!!! ! !!!!! !!! ! !! !!! !!!! !!!!!!!

!!!!!!! !!

!

!!!!

!
!!!

!!!
!!!! !!!!!!

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,
AeroGRID, IGN, and the GIS User Community
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FIGURE

NAA 1
WALKOVER GAMMA DATA

22

Gam m a Data - Standard Range (cpm )
! < 20,000
! 20,000 - 30,000
! 30,000 - 40,000
! 40,000 - 50,000
! 50,000 - 60,000
! 60,000 - 100,000
! 100,000 - 500,000
! > 500,000

Notes:
1. cpm = counts per minute
2. > = greater than
3. < = less than

EnPro Holdings, Inc. 
Abandoned Uranium Mines A&B No. 2 and A&B No. 3 

Coconino County, Arizona
REMOVAL SITE EVALUATION REPORT
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AB03-NAA1-13

AB03-NAA1-14

AB03-NAA1-12

AB03-NAA1-11

AB03-NAA1-04

AB03-NAA1-05

AB03-NAA1-15

AB03-NAA1-09

AB03-NAA1-10

AB03-NAA1-07AB03-NAA1-06

AB03-NAA1-08

AB03-NAA1-01

AB03-NAA1-02

AB03-NAA1-03

Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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Legend

!( BSA/NAA Sample Location

BSA/NAA Area NAA 1 STATIC MEASUREMENTS
AND LABORATORY-MEASURED

RADIUM-226 ACTIVITY

23

AB03-NAA1-01 Depth 11/04/2018

Uncollimated (cpm) 0 to 2 inches bgs 40,590

Collimated (cpm) 0 to 2 inches bgs 4,395

Radium-226  (pCi/g) 0 to 2 inches bgs 1.07

AB03-NAA1-02 Depth 11/04/2018

Uncollimated (cpm) 0 to 6 inches bgs 33,993

Collimated (cpm) 0 to 6 inches bgs 3,714

Radium-226  (pCi/g) 0 to 6 inches bgs 3.02

AB03-NAA1-03 Depth 11/04/2018

Uncollimated (cpm) 0 to 6 inches bgs 40,621

Collimated (cpm) 0 to 6 inches bgs 4,206

Radium-226  (pCi/g) 0 to 6 inches bgs 1.08

AB03-NAA1-04 Depth 11/04/2018

Uncollimated (cpm) 0 to 2 inches bgs 31,911

Collimated (cpm) 0 to 2 inches bgs 3,892

Radium-226  (pCi/g) 0 to 2 inches bgs 0.825

AB03-NAA1-05 Depth 11/04/2018

Uncollimated (cpm) 0 to 4 inches bgs 57,829

Collimated (cpm) 0 to 4 inches bgs 4,874

Radium-226  (pCi/g) 0 to 4 inches bgs 0.808

AB03-NAA1-06 Depth 11/04/2018

Uncollimated (cpm) 0 to 3 inches bgs 96,488

Collimated (cpm) 0 to 3 inches bgs 17,836

Radium-226  (pCi/g) 0 to 3 inches bgs 9.63

AB03-NAA1-07 Depth 11/04/2018

Uncollimated (cpm) 0 to 6 inches bgs 80,495

Collimated (cpm) 0 to 6 inches bgs 8,289

Radium-226  (pCi/g) 0 to 6 inches bgs 16.1

AB03-NAA1-08 Depth 11/04/2018

Uncollimated (cpm) 0 to 2 inches bgs 21,063

Collimated (cpm) 0 to 2 inches bgs 3,104

Radium-226  (pCi/g) 0 to 2 inches bgs 2.36

AB03-NAA1-09 Depth 11/04/2018

Uncollimated (cpm) 0 to 3 inches bgs 35,204

Collimated (cpm) 0 to 3 inches bgs 4,494

Radium-226  (pCi/g) 0 to 3 inches bgs 1.5

AB03-NAA1-10 Depth 11/04/2018

Uncollimated (cpm) 0 to 6 inches bgs 29,173

Collimated (cpm) 0 to 6 inches bgs 4,505

Radium-226  (pCi/g) 0 to 6 inches bgs 2.04

AB03-NAA1-11 Depth 11/04/2018

Uncollimated (cpm) 0 to 6 inches bgs 69,597

Collimated (cpm) 0 to 6 inches bgs 5,543

Radium-226  (pCi/g) 0 to 6 inches bgs 0.795

AB03-NAA1-12 Depth 11/04/2018

Uncollimated (cpm) 0 to 6 inches bgs 26,963

Collimated (cpm) 0 to 6 inches bgs 3,145

Radium-226  (pCi/g) 0 to 6 inches bgs 0.755

AB03-NAA1-13 Depth 11/04/2018

Uncollimated (cpm) 0 to 4 inches bgs 26,671

Collimated (cpm) 0 to 4 inches bgs 3,217

Radium-226  (pCi/g) 0 to 4 inches bgs 0.809

AB03-NAA1-14 Depth 11/04/2018

Uncollimated (cpm) 0 to 3 inches bgs 23,360

Collimated (cpm) 0 to 3 inches bgs 3,680

Radium-226  (pCi/g) 0 to 3 inches bgs 1.31

AB03-NAA1-15 Depth 11/02/2018

Uncollimated (cpm) 0 to 3 inches bgs 20,260

Collimated (cpm) 0 to 3 inches bgs 3,326

Radium-226  (pCi/g) 0 to 3 inches bgs 0.79

Notes:
1. bgs = below ground surface
2. BSA = background study area
3. cpm = count per minute
4. NAA = naturally occurring radioactive material assessment area
5. pCi/g = picocurie per gram
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Abandoned Uranium Mines A&B No. 2 and A&B No. 3 
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APPENDIX C – BACKGROUND AND CORRELATION STUDIES REPORT



!(
!(

!( !(

!( !(

!(

!(!(

!(!(
!(

!(!(!(

AB03-NAA1-13

AB03-NAA1-14

AB03-NAA1-12

AB03-NAA1-11

AB03-NAA1-04

AB03-NAA1-05

AB03-NAA1-15

AB03-NAA1-09

AB03-NAA1-10

AB03-NAA1-07

AB03-NAA1-06

AB03-NAA1-08

AB03-NAA1-01

AB03-NAA1-02

AB03-NAA1-03

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,
AeroGRID, IGN, and the GIS User Community
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6. U = The analyte was analyzed for but was not detected 
    above the level of the report sample quantification limit. 
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!( BSA/NAA Sample Location selection

BSA/NAA Area NAA 1 SOIL ANALYTICAL 
RESULTS FOR CONSTITUENTS

OF POTENTIAL CONCERN
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AB03-NAA1-01 11/04/2018
Depth 0 to 2 inches bgs

Arsenic 5.5
Molybdenum 2.5 U

Selenium 2.5 U
Uranium 5.8

Vanadium 37

AB03-NAA1-02 11/04/2018
Depth 0 to 6 inches bgs

Arsenic 2.4 J
Molybdenum 2.3 U

Selenium 2 J
Uranium 0.88

Vanadium 42

AB03-NAA1-03 11/04/2018
Depth 0 to 6 inches bgs

Arsenic 4.9 U
Molybdenum 2.4 U

Selenium 2.2 J
Uranium 1.5

Vanadium 51

AB03-NAA1-04 11/04/2018
Depth 0 to 2 inches bgs

Arsenic 2 J
Molybdenum 2.4 U

Selenium 2.4 U
Uranium 0.83

Vanadium 40

AB03-NAA1-05 11/04/2018
Depth 0 to 4 inches bgs

Arsenic 4.9 U
Molybdenum 2.5 U

Selenium 2.1 J
Uranium 0.75

Vanadium 36 J

AB03-NAA1-06 11/04/2018
Depth 0 to 3 inches bgs

Arsenic 5.8
Molybdenum 1.8 J

Selenium 2 J
Uranium 27

Vanadium 46

AB03-NAA1-07 11/04/2018
Depth 0 to 6 inches bgs

Arsenic 8
Molybdenum 2.3 U

Selenium 2.3
Uranium 19

Vanadium 40

AB03-NAA1-08 11/04/2018
Depth 0 to 2 inches bgs

Arsenic 3 J
Molybdenum 2.3 U

Selenium 2.7
Uranium 14

Vanadium 44

AB03-NAA1-09 11/04/2018
Depth 0 to 3 inches bgs

Arsenic 2.8 J
Molybdenum 2.4 U

Selenium 3.1
Uranium 36

Vanadium 44

AB03-NAA1-10 11/04/2018
Depth 0 to 6 inches bgs

Arsenic 3.5 J
Molybdenum 1.2 J

Selenium 2.9
Uranium 39

Vanadium 46

AB03-NAA1-11 11/04/2018
Depth 0 to 6 inches bgs

Arsenic 3 J
Molybdenum 2.2 U

Selenium 3.8
Uranium 0.98

Vanadium 58

AB03-NAA1-12 11/04/2018
Depth 0 to 6 inches bgs

Arsenic 3.2 J
Molybdenum 2.6 U

Selenium 2.5 J
Uranium 1

Vanadium 62

AB03-NAA1-13 11/04/2018
Depth 0 to 4 inches bgs

Arsenic 5 U
Molybdenum 2.5 U

Selenium 2.9
Uranium 0.83

Vanadium 45

AB03-NAA1-14 11/04/2018
Depth 0 to 3 inches bgs

Arsenic 1.9 J
Molybdenum 1.1 J

Selenium 1.9 J
Uranium 190

Vanadium 41

AB03-NAA1-15 11/04/2018
Depth 0 to 3 inches bgs

Arsenic 2 J
Molybdenum 2.5 U

Selenium 2.8
Uranium 16

Vanadium 40

Notes:
1. Results are reported in milligrams per kilogram.
2. bgs = below ground surface
3. BSA = background study area
4. J = The compound was positively identified; however,
    the associated numerical value is an estimated concentration only.
5. NAA = naturally occurring radioactive material assessment area
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!! !  Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,
AeroGRID, IGN, and the GIS User Community
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Gam m a Data - Standard Range (cpm )
! < 20,000
! 20,000 - 30,000
! 30,000 - 40,000
! 40,000 - 50,000
! 50,000 - 60,000
! 60,000 - 100,000
! 100,000 - 500,000
! > 500,000

Notes:
1. cpm = counts per minute
2. > = greater than
3. < = less than
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AB03-NAA2-07

AB03-NAA2-06
AB03-NAA2-09

AB03-NAA2-08

AB03-NAA2-11

AB03-NAA2-10

AB03-NAA2-12

AB03-NAA2-13

AB03-NAA2-15

AB03-NAA2-14

AB03-NAA2-03

AB03-NAA2-01

AB03-NAA2-02

AB03-NAA2-04

AB03-NAA2-05

Source: Esri, Maxar, Earthstar Geographics, and the GIS User Community
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!( BSA/NAA Sample Location

BSA/NAA Area NAA 2 STATIC MEASUREMENTS
AND LABORATORY-MEASURED

RADIUM-226 ACTIVITY

26

AB03-NAA2-01 Depth 11/04/2018

Uncollimated (cpm) 0 to 6 inches bgs 23,721

Collimated (cpm) 0 to 6 inches bgs 3,318

Radium-226  (pCi/g) 0 to 6 inches bgs 1.12

AB03-NAA2-02 Depth 11/04/2018

Uncollimated (cpm) 0 to 6 inches bgs 20,625

Collimated (cpm) 0 to 6 inches bgs 2,985

Radium-226  (pCi/g) 0 to 6 inches bgs 1.45

AB03-NAA2-03 Depth 11/04/2018

Uncollimated (cpm) 0 to 6 inches bgs 20,230

Collimated (cpm) 0 to 6 inches bgs 2,945

Radium-226  (pCi/g) 0 to 6 inches bgs 1.09

AB03-NAA2-04 Depth 11/04/2018

Uncollimated (cpm) 0 to 6 inches bgs 19,516

Collimated (cpm) 0 to 6 inches bgs 3,049

Radium-226  (pCi/g) 0 to 6 inches bgs 0.777

AB03-NAA2-05 Depth 11/04/2018

Uncollimated (cpm) 0 to 6 inches bgs 20,097

Collimated (cpm) 0 to 6 inches bgs 3,046

Radium-226  (pCi/g) 0 to 6 inches bgs 0.906

AB03-NAA2-06 Depth 11/04/2018

Uncollimated (cpm) 0 to 6 inches bgs 19,731

Collimated (cpm) 0 to 6 inches bgs 3,101

Radium-226  (pCi/g) 0 to 6 inches bgs 0.916

AB03-NAA2-07 Depth 11/04/2018

Uncollimated (cpm) 0 to 6 inches bgs 22,868

Collimated (cpm) 0 to 6 inches bgs 3,565

Radium-226  (pCi/g) 0 to 6 inches bgs 1.14

AB03-NAA2-08 Depth 11/04/2018

Uncollimated (cpm) 0 to 6 inches bgs 20,804

Collimated (cpm) 0 to 6 inches bgs 3,296

Radium-226  (pCi/g) 0 to 6 inches bgs 0.881

AB03-NAA2-09 Depth 11/04/2018

Uncollimated (cpm) 0 to 6 inches bgs 22,229

Collimated (cpm) 0 to 6 inches bgs 3,471

Radium-226  (pCi/g) 0 to 6 inches bgs 2.1

AB03-NAA2-10 Depth 11/04/2018

Uncollimated (cpm) 0 to 6 inches bgs 19,811

Collimated (cpm) 0 to 6 inches bgs 3,247

Radium-226  (pCi/g) 0 to 6 inches bgs 0.942

AB03-NAA2-11 Depth 11/04/2018

Uncollimated (cpm) 0 to 6 inches bgs 19,978

Collimated (cpm) 0 to 6 inches bgs 3,125

Radium-226  (pCi/g) 0 to 6 inches bgs 0.968

AB03-NAA2-12 Depth 11/04/2018

Uncollimated (cpm) 0 to 6 inches bgs 22,282

Collimated (cpm) 0 to 6 inches bgs 3,772

Radium-226  (pCi/g) 0 to 6 inches bgs 1.27

AB03-NAA2-13 Depth 11/04/2018

Uncollimated (cpm) 0 to 6 inches bgs 21,238

Collimated (cpm) 0 to 6 inches bgs 3,515

Radium-226  (pCi/g) 0 to 6 inches bgs 1.37

AB03-NAA2-14 Depth 11/04/2018

Uncollimated (cpm) 0 to 6 inches bgs 19,553

Collimated (cpm) 0 to 6 inches bgs 2,985

Radium-226  (pCi/g) 0 to 6 inches bgs 1.26

AB03-NAA2-15 Depth 11/04/2018

Uncollimated (cpm) 0 to 3 inches bgs 23,045

Collimated (cpm) 0 to 3 inches bgs 3,601

Radium-226  (pCi/g) 0 to 3 inches bgs 1.19

Notes:
1. bgs = below ground surface
2. BSA = background study area
3. cpm = count per minute
4. NAA = naturally occurring radioactive material assessment area
5. pCi/g = picocurie per gram

EnPro Holdings, Inc. 
Abandoned Uranium Mines A&B No. 2 and A&B No. 3 

Coconino County, Arizona
REMOVAL SITE EVALUATION REPORT

APPENDIX C – BACKGROUND AND CORRELATION STUDIES REPORT



!(
!(

!(!(

!(
!(

!(
!(

!(

!(

!(

!(
!(

!( !(

AB03-NAA2-07

AB03-NAA2-06 AB03-NAA2-09

AB03-NAA2-08

AB03-NAA2-11

AB03-NAA2-10

AB03-NAA2-12

AB03-NAA2-13

AB03-NAA2-15

AB03-NAA2-14

AB03-NAA2-03

AB03-NAA2-01

AB03-NAA2-02

AB03-NAA2-04

AB03-NAA2-05

 Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS,
AeroGRID, IGN, and the GIS User Community
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6. U = The analyte was analyzed for but was not detected 
    above the level of the report sample quantification limit.

Legend

!( BSA/NAA Sample Location selection

NAA1

NAA2
NAA 2 SOIL ANALYTICAL

RESULTS FOR CONSTITUENTS
OF POTENTIAL CONCERN
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AB03-NAA2-01 11/04/2018
Depth 0 to 6 inches bgs

Arsenic 2.5 J
Molybdenum 2.6 U

Selenium 2.8
Uranium 1.7

Vanadium 52

AB03-NAA2-02 11/04/2018
Depth 0 to 6 inches bgs

Arsenic 2.8 J
Molybdenum 2.4 U

Selenium 2.2 J
Uranium 2.3

Vanadium 37

AB03-NAA2-03 11/04/2018
Depth 0 to 6 inches bgs

Arsenic 3.8 J
Molybdenum 2.4 U

Selenium 2.1 J
Uranium 5.2

Vanadium 47
AB03-NAA2-04 11/04/2018

Depth 0 to 6 inches bgs
Arsenic 3 J

Molybdenum 2.2 U
Selenium 2.3
Uranium 1.8

Vanadium 41

AB03-NAA2-05 11/04/2018
Depth 0 to 6 inches bgs

Arsenic 2.3 J
Molybdenum 2.6 U

Selenium 2 J
Uranium 1.3

Vanadium 39

AB03-NAA2-06 11/04/2018
Depth 0 to 6 inches bgs

Arsenic 2.7 J
Molybdenum 2.2 U

Selenium 2.6
Uranium 1.2

Vanadium 44

AB03-NAA2-07 11/04/2018
Depth 0 to 6 inches bgs

Arsenic 5.5
Molybdenum 2.6 U

Selenium 3
Uranium 1.4

Vanadium 49

AB03-NAA2-08 11/04/2018
Depth 0 to 6 inches bgs

Arsenic 2.8 J
Molybdenum 2.2 U

Selenium 1.9 J
Uranium 2.9

Vanadium 48

AB03-NAA2-09 11/04/2018
Depth 0 to 6 inches bgs

Arsenic 14
Molybdenum 2.3 U

Selenium 9.3
Uranium 2.3

Vanadium 52

AB03-NAA2-10 11/04/2018
Depth 0 to 6 inches bgs

Arsenic 3 J
Molybdenum 2.4 U

Selenium 2.5
Uranium 2.2

Vanadium 41

AB03-NAA2-11 11/04/2018
Depth 0 to 6 inches bgs

Arsenic 4.1 J
Molybdenum 2.5 U

Selenium 4.2
Uranium 1.1

Vanadium 33

AB03-NAA2-12 11/04/2018
Depth 0 to 6 inches bgs

Arsenic 2.8 J
Molybdenum 2.2 U

Selenium 2.5
Uranium 1.7

Vanadium 41

AB03-NAA2-13 11/04/2018
Depth 0 to 6 inches bgs

Arsenic 11
Molybdenum 2.4 U

Selenium 3.3
Uranium 1.1

Vanadium 49

AB03-NAA2-14 11/04/2018
Depth 0 to 6 inches bgs

Arsenic 4.9 J
Molybdenum 2.6 U

Selenium 2.8
Uranium 1.6

Vanadium 31

AB03-NAA2-15 11/04/2018
Depth 0 to 3 inches bgs

Arsenic 4.8
Molybdenum 2.3 U

Selenium 4.8
Uranium 1.3

Vanadium 34

Notes:
1. Results are reported in milligrams per kilogram.
2. bgs = below ground surface
3. BSA = background study area
4. J = The compound was positively identified; however,
    the associated numerical value is an estimated concentration only.
5. NAA = naturally occurring radioactive material assessment area
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A&B No. 2 BSA1 GAMMA AND RADIUM-226 SUMMARY 
STATISTICS

Notes:
1. Correlation not applied to compare values because it is not 
representative at the Tappan Wash (see text for details)
2. 95% UCL = 95 percent upper confidence limit
3. BSA = background study area
4. cpm = counts per minute
5. CV = coefficient of variation
6. n = number of samples or measurements in a dataset
7. pCi/g = picocurie per gram
8. UTL95-95: 95 percent upper tolerance limit with 95 percent coverage

Walkover Gamma
n = 3,568
CV = 0.12

Uncollimated Static 
Gamma
n = 15

CV = 0.06

Radium-226
n = 15

CV = 0.15

12,780

11,009

0.84

Range

Mean

Median

UTL95-95 (cpm)

UTL95-95 (pCi/g)

95% UCL

EnPro Holdings, Inc.
Abandoned Uranium Mines A&B No. 2 and A&B No. 3
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A&B No. 2 BSA2 GAMMA AND RADIUM-226 SUMMARY 
STATISTICS

Notes:
1. 95% UCL = 95 percent upper confidence limit
2. BSA = background study area
3. cpm = count per minute
4. CV = coefficient of variation
5. n = number of samples or measurements in a dataset
6. pCi/g = picocurie per gram
7. UTL95-95 = 95 percent upper tolerance limit with 95 percent coverage
8. * = outlier removed

Walkover Gamma
n = 2,159
CV = 0.13

Uncollimated 
Static 

Gamma
n = 15

CV = 0.08

Radium-226
n = 15

CV = 0.33

Uncollimated 
Static 

Gamma*

n = 14
CV = 0.06

Radium-226*

n = 14
CV = 0.24

25,876

4.2

20,060

1.7

18,733

1.2

20,181

1.78

19,470

1.48

Range

Mean

Median

UTL95-95 (cpm)

UTL95-95 (pCi/g)

95% UCL
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A&B No. 3 BSA2 GAMMA AND RADIUM-226 SUMMARY 
STATISTICS

Notes:
1. Correlation not applied to compare values because it is not 
representative at the Little Colorado River terrace (see text for details).
2. 95% UCL = 95 percent upper confidence limit
3. BSA = background study area
4. cpm = count per minute
5. CV = coefficient of variation
6. n = number of samples or measurements in a dataset
7. pCi/g = picocurie per gram
8. UTL95-95 = 95 percent upper tolerance limit with 95 percent coverage.
9. 1 Full walkover gamma not available due to accessibility challenges

Walkover Gamma1 Uncollimated 
Static Gamma

n = 15
CV = 0.07

Radium-226
n = 15

CV = 0.36

20,021

1.42

Range

Mean

Median

UTL95-95 (cpm)

UTL95-95 (pCi/g)

95% UCL

EnPro Holdings, Inc.
Abandoned Uranium Mines A&B No. 2 and A&B No. 3
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A&B No. 3 BSA3 GAMMA AND RADIUM-226 SUMMARY 
STATISTICS

Notes:
1. 95% UCL = 95 percent upper confidence limit
2. BSA = background study area
3. cpm = count per minute
4. CV = coefficient of variation
5. n = number of samples or measurements in a dataset
6. pCi/g = picocurie per gram
7. UTL95-95 = 95 percent upper tolerance limit with 95 percent 
coverage

Walkover Gamma
n = 2,303
CV = 0.09

Uncollimated 
Static Gamma

n = 15
CV = 0.03

Radium-226
n = 15

CV = 0.19

21,376

2.3
17,964

0.85

18,711

1.16

Range

Mean

Median

UTL95-95 (cpm)

UTL95-95 (pCi/g)

95% UCL
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A&B No. 3 BSA4 GAMMA AND RADIUM-226 SUMMARY 
STATISTICS

Notes:
1, Correlation not applied to compare values because it is not 
representative at the Tappan Wash (see text for details).
2. 95% UCL = 95 percent upper confidence limit
3. BSA = background study area
4. cpm = count per minute
5. CV = coefficient of variation
6. n = number of samples or measurements in a dataset
7. pCi/g = picocuries per gram
8. UTL95-95 = 95 percent upper tolerance limit with 95 percent coverage

Walkover Gamma
n = 8,449
CV = 0.11

Uncollimated 
Static Gamma

n = 15
CV = 0.03

Radium-226
n = 15

CV = 0.13

11,718
9,948

0.778

Range

Mean

Median

UTL95-95 (cpm)

UTL95-95 (pCi/g)

95% UCL
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Cameron Chapter, Navajo Nation, Coconino County, Arizona
REMOVAL SITE EVALUATION REPORT

APPENDIX C – BACKGROUND AND CORRELATION STUDIES REPORT



FIGURE
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NAA1 GAMMA AND RADIUM-226 SUMMARY STATISTICS

Notes:
1, Correlation not applied to compare values because it is not 
representative at NAA 1 (see text for details).
2. 95% UCL = 95 percent upper confidence limit
3. cpm = count per minute
4. CV = coefficient of variation
5. n = number of samples or measurements in a dataset
6. NAA = naturally occurring radioactive material assessment area
7. pCi/g = picocurie per gram
8. UTL95-95 = 95 percent upper tolerance limit with 95 percent coverage
9. * = outlier removed

Walkover Gamma
n = 2,261
CV = 1.26

Uncollimated 
Static Gamma

n = 15
CV = 0.55

Radium-226
n = 15

CV = 1.50

Radium-226*

n = 13
CV = 0.55

283,374

88,231

18.1

3.02

Range

Mean

Median

UTL95-95 (cpm)

UTL95-95 (pCi/g)

95% UCL
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NAA2 GAMMA AND RADIUM-226 SUMMARY STATISTICS

Notes:
1. 95% UCL = 95 percent upper confidence limit
2. cpm = count per minute
3. CV = coefficient of variation
4. n = number of samples or measurements in a dataset
5. NAA = naturally occurring radioactive material assessment area
6. pCi/g = picocurie per gram
7. UTL95-95 = 95 percent upper tolerance limit with 95 percent 
coverage
8. * = outlier removed

Walkover Gamma
n = 1,563
CV = 0.10

Uncollimated 
Static Gamma

n = 15
CV = 0.07

Radium-226
n = 15

CV = 0.28

Radium-226*

n = 14
CV = 0.18

26,160

4.3

24,691

3.7

1.99

20,680 19,802

1.62

Range

Mean

Median

UTL95-95 (cpm)

UTL95-95 (pCi/g)

95% UCL
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Are a 4

GS10

GS05

GS11

GS06
GS02

GS07

GS09

GS08

GS04

GS01

GS03

0 300

Feet

I
DB: User Name: mnesta Date Saved: 7/27/2020 9:00:26 AM
Document Path: T:\NestaProcessing\EnPro\BGC\Fig35a_A&B No2 Disturb Walkover Gamma.mxd

A&B NO. 2
DIST URBANCE AREA WALKOVER 

GAMMA

35a
Service Layer Credits: Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

Gamma (cpm)
! <20,000

! 20,000 - 30,000

! 30,000 - 40,000

! 40,000 - 50,000

! 50,000 - 60,000

! 60,000 - 100,000

! 100,000 - 500,000

! >500,000

FIGURENotes:
1. NAML = Navajo Abandoned Mine Lands
2. USEPA AUM = United States Environmental Protection
    Agency Abandoned Uranium Mine
3. cpm = counts per minute
4. > = greater than
5. < = less than

Le g e nd
USEPA AUM Boundary

NAML Reclamation Boundary

Arcadis Georectified NAML Boundary

All Mapped Mining-Related Disturbances

Adjacent Undisturbed Area

") General Site Soil Sample Location

EnPro Holdings, Inc. 
Abandoned Uranium Mines A&B No. 2 and A&B No. 3 

Coconino County, Arizona
REMOVAL SIT E EVALUAT ION REPORT

APPENDIX C – BACKGROUND AND CORRELAT ION ST UDIES REPORT
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DB: User Name: mnesta Date Saved: 7/27/2020 9:09:50 AM
Document Path: T:\NestaProcessing\EnPro\BGC\Fig35b_A&B No2 AdjUndisturbed Gamma.mxd

A&B NO. 2 ADJACENT
UNDIS TURBED AREA WALKOVER 

GAMMA

35b
Service Layer Credits: Source: Esri, Maxar, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community

FIGURENo tes:
1. NAML = Navajo Abandoned Mine Lands
2. USEPA AUM = United States Environmental Protection
    Agency Abandoned Uranium Mine
3. cpm = counts per minute
4. > = greater than
5. < = less than

Legend
USEPA AUM Boundary

NAML Reclamation Boundary

Arcadis Georectified NAML Boundary

All Mapped Mining-Related Disturbances

Adjacent Undisturbed Area

") General Site Soil Sample Location

EnPro Holdings, Inc. 
Abandoned Uranium Mines A&B No. 2 and A&B No. 3 

Coconino County, Arizona
REMOVAL S ITE EVALUATION REPORT

APPENDIX C – BACKGROUND AND CORRELATION S TUDIES  REPORT

Gamma (cpm)

! 20,000 - 30,000

! 30,000 - 40,000

! 40,000 - 50,000

! 50,000 - 60,000

! 60,000 - 100,000

! 100,000 - 500,000

! > 500,000

! < 20,000
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Gamma (cpm)

! 20,000 - 30,000
! 30,000 - 40,000
! 40,000 - 50,000
! 50,000 - 60,000
! 60,000 - 100,000
! 100,000 - 500,000

! < 20,000

! > 500,000
Note s :
1. NAML = Navajo Abandoned Mine Lands2. USEPA AUM = United States Environmental Protection
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4. SUM = Stratigraphically Underlying
    Mineralization5. > = greater than
6. < = less than
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No tes:
1. NAML = Navajo Abandoned Mine Lands2. USEPA AUM = United States Environmental Protection
    Agency Abandoned Uranium Mine3. cpm = counts per minute

4. SUM = Stratigraphically Underlying
    Mineralization5. > = greater than
6. < = less than



FIGURE

38

A&B No. 2 LOCAL BACKGROUND GAMMA AND 
RADIUM-226 SUMMARY STATISTICS

Notes:
1. 95% UCL = 95 percent upper confidence limit
2. cpm = count per minute
3. CV = coefficient of variation
4. n = number of samples or measurements in a dataset
5. pCi/g = picocurie per gram
6. UTL95-95 = 95 percent upper tolerance limit with 95 percent coverage
7. * outlier removed

Walkover Gamma
n = 7,646
CV = 0.31

Uncollimated 
Static Gamma

n = 11
CV = 0.49

Radium-226
n = 11

CV = 0.61

39,753

10

63,871

20

6.2
30,606

27,677
4.94

Range

Mean

Median

UTL95-95 (cpm)

UTL95-95 (pCi/g)

95% UCL

Uncollimated 
Static Gamma*

n = 10
CV = 0.23

EnPro Holdings, Inc.
Abandoned Uranium Mines A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation, Coconino County, Arizona
REMOVAL SITE EVALUATION REPORT

APPENDIX C – BACKGROUND AND CORRELATION STUDIES REPORT
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A&B No. 2 ESTIMATED RADIUM-226 ACTIVITY 
CONCENTRATION PROFILES

Notes:
1. pCi/g = picocurie per gram
2. Ra-226 = radium-226

EnPro Holdings, Inc.
Abandoned Uranium Mines A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation, Coconino County, Arizona
REMOVAL SITE EVALUATION REPORT

APPENDIX C – BACKGROUND AND CORRELATION STUDIES REPORT
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A&B No. 3 LOCAL BACKGROUND GAMMA AND 
RADIUM-226 SUMMARY STATISTICS

Notes:
95% UCL = 95 percent upper confidence limit
cpm = count per minute
CV = coefficient of variation
n = number of samples or measurements in a dataset
pCi/g = picocurie per gram
SAAM = Stratigraphically At or Above Mineralization
SUM = Stratigraphically Underlying Mineralization
UTL95-95 = 95 percent upper tolerance limit with 95 percent coverage
* outlier removed

Walkover Gamma Uncollimated 
Static Gamma

n = 11
CV = 0.37

Radium-226
n = 11

CV = 0.74

134,599

50

44,095

12

6.6

31,559 30,000

5.92

Range

Mean

Median

UTL95-95 (cpm)

UTL95-95 (pCi/g)

95% UCL

Uncollimated 
Static Gamma*

n = 10
CV = 0.21

SAAM
n =5,300 
CV =1.2

SUM
n = 4,743 
CV =0.60

Radium-226*
n = 11

CV = 0.63

21

65,534

26,680

4.52

36

102,480

Combined
n = 10,043
CV =1.04

EnPro Holdings, Inc.
Abandoned Uranium Mines A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation, Coconino County, Arizona
REMOVAL SITE EVALUATION REPORT

APPENDIX C – BACKGROUND AND CORRELATION STUDIES REPORT
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A&B No. 3 ESTIMATED RADIUM-226 ACTIVITY 
CONCENTRATION PROFILES

Notes:
1. pCi/g = picocuries per gram
2. Ra-226 = radium-226
3. SAAM = stratigraphically at or above mineralization
4. SUM = stratigraphically underlying mineralization

A. B.

EnPro Holdings, Inc.
Abandoned Uranium Mines A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation, Coconino County, Arizona
REMOVAL SITE EVALUATION REPORT

APPENDIX C – BACKGROUND AND CORRELATION STUDIES REPORT



 
 
 
 
ATTACHMENT A 

 

Supporting Data Analysis Sheets (provided electronically) 
  



 

 

 

 

ATTACHMENT B 

 

Method 1 Correlation 

  



Table B-1

Method 1 Correlation Data

Removal Site Evaluation Report

Appendix C – Background and Correlation Studies Report, Attachment B

Abandoned Uranium Mines

A&B No. 2 and A&B No. 3

Coconino County, Arizona

Normalized Uncollimated Surface 

Gamma

Normalized Uncollimated Surface 

Gamma Uncertainity (2ơ±)4

Normalized Collimated Surface 

Gamma

Normalized Collimated Gamma at 

Depth

Depth bgs of 

measurement
Radium-226

Radium-226 

Uncertainty (2ơ±)

cpm cpm cpm cpm (inches) (pCi/g) (pCi/g)

AB03-BSA3-09 11/6/2018 Colluvium 16,536 306 2,787 2,808 6 0.539 0.167

AB03-GS02-01 10/30/2018 TRcs-subcrop 13,936 290 2,184 2,153 6 0.573 0.183

AB03-BSA3-04 11/6/2018 Colluvium 15,912 303 2,610 2,579 6 0.587 0.171

AB03-BSA3-15 11/6/2018 Colluvium 16,571 318 2,725 2,624 6 0.628 0.152

AB02-BSA2-10 11/3/2018 Fluvial/Alluvial 17,264 310 2,434 2,361 6 0.654 0.177

AB02-BSA2-15 11/3/2018 Fluvial/Alluvial 16,640 306 2,652 2,995 6 0.657 0.162

AB03-BSA3-13 11/6/2018 Colluvium 15,755 313 2,757 2,462 6 0.665 0.176

AB02-BSA2-13 11/3/2018 Fluvial/Alluvial 17,680 313 2,392 2,434 6 0.677 0.205

AB03-MB05-01 5/14/2019 TRcs-subcrop 17,702 311 2,904 8,098 12 0.714 0.207

AB03-BSA3-03 11/6/2018 Colluvium 16,328 305 2,766 2,694 6 0.725 0.166

AB02-BSA2-11 11/3/2018 Fluvial/Alluvial 16,640 306 2,350 2,538 6 0.731 0.232

AB03-WA03-01 11/13/2018 Fluvial/Alluvial 22,494 353 3,628 3,832 6 0.739 0.184

AB03-BSA3-05 11/6/2018 Colluvium 16,640 307 2,704 2,922 6 0.741 0.194

AB02-BSA2-12 11/3/2018 Fluvial/Alluvial 20,280 328 2,798 2,652 6 0.741 0.196

AB02-BSA2-14 11/3/2018 Fluvial/Alluvial 17,160 310 2,402 2,517 6 0.752 0.167

AB03-BSA3-11 11/6/2018 Colluvium 16,598 318 3,075 3,168 6 0.77 0.244

AB03-NAA2-04 11/4/2018 Colluvium 19,516 335 3,049 3,072 6 0.777 0.189

AB03-BSA3-07 11/6/2018 Colluvium 16,568 318 2,646 2,842 6 0.797 0.184

AB03-GS04-01 11/2/2018 TRcs-subcrop 17,357 321 2,637 2,821 6 0.799 0.186

AB03-BSA3-12 11/6/2018 Colluvium 17,334 322 3,078 3,116 6 0.822 0.214

AB03-BSA3-06 11/6/2018 Colluvium 15,704 301 2,538 2,860 6 0.824 0.196

AB03-BSA3-08 11/6/2018 Colluvium 17,574 324 2,759 2,968 6 0.828 0.241

AB03-GS03-01 10/30/2018 TRcs-subcrop 15,392 299 2,548 2,746 6 0.834 0.205

AB03-WA12-01 11/7/2018 Fluvial/Alluvial 15,233 308 2,837 2,906 6 0.843 0.172

AB03-BSA3-14 11/6/2018 Colluvium 16,659 318 2,902 3,125 6 0.848 0.238

AB03-GS10-01 11/7/2018 Colluvium 18,285 327 2,987 3,568 6 0.869 0.251

AB03-NAA2-08 11/4/2018 Colluvium 20,804 342 3,296 3,638 6 0.881 0.191

AB02-BSA2-07 11/3/2018 Fluvial/Alluvial 16,158 315 2,720 3,008 6 0.882 0.221

AB03-WA01-01 11/2/2018 TRcs-subcrop 16,993 319 2,822 2,709 6 0.886 0.216

AB03-NAA2-05 11/4/2018 Colluvium 20,097 338 3,046 3,789 6 0.906 0.178

AB03-WA13-01 11/7/2018 Fluvial/Alluvial 14,872 296 2,319 2,148 6 0.915 0.202

AB03-NAA2-06 11/4/2018 Colluvium 19,731 336 3,101 3,366 6 0.916 0.206

AB03-MS02-01 5/14/2019 TRcs-subcrop 18,020 313 2,826 2,470 12 0.92 0.22

AB03-GS11-01 11/7/2018 TRcs-subcrop 18,346 327 3,157 2,917 6 0.928 0.233

AB03-BSA3-10 11/6/2018 Colluvium 17,182 321 2,960 2,467 6 0.935 0.229

AB03-BSA3-01 11/6/2018 Colluvium 16,848 308 2,870 3,141 6 0.941 0.254

AB03-NAA2-10 11/4/2018 Colluvium 19,811 337 3,247 3,919 6 0.942 0.216

AB03-MH06-01 11/7/2018 TRcs-subcrop 16,744 308 2,590 3,130 6 0.948 0.194

AB02-BSA2-01 11/3/2018 Fluvial/Alluvial 16,716 318 2,738 2,785 2 0.965 0.194

AB02-BSA2-02 11/3/2018 Fluvial/Alluvial 15,422 310 2,772 2,666 6 0.967 0.208

AB03-NAA2-11 11/4/2018 Colluvium 19,978 338 3,125 3,449 6 0.968 0.234

AB02-MD03-01 5/17/2019 TRcs-outcrop 17,914 312 2,936 3,222 12 0.969 0.243

AB02-BSA2-08 11/3/2018 Fluvial/Alluvial 16,423 316 2,632 2,635 6 0.974 0.214

AB03-WA15-01 11/7/2018 Fluvial/Alluvial 14,352 293 2,382 2,413 6 0.992 0.23

AB02-BSA2-09 11/3/2018 Fluvial/Alluvial 17,368 311 2,454 2,517 6 0.995 0.236

AB03-WA22-01 11/7/2018 Fluvial/Alluvial 25,395 367 3,743 3,851 6 0.997 0.252

AB03-WA11-01 11/7/2018 Fluvial/Alluvial 17,692 323 3,112 3,267 6 1.05 0.216

AB03-MH07-01 11/7/2018 Colluvium 17,547 323 3,240 3,366 6 1.06 0.248

AB03-WA02-01 11/13/2018 Fluvial/Alluvial 20,853 344 3,011 2,697 6 1.07 0.245

AB03-WA04-01 11/13/2018 Fluvial/Alluvial 21,196 346 3,403 3,099 3 1.08 0.228

AB02-BSA2-04 11/3/2018 Fluvial/Alluvial 14,924 307 2,646 2,540 3 1.09 0.264

AB03-NAA2-03 11/4/2018 Colluvium 20,230 339 2,945 3,471 6 1.09 0.21

AB02-GS03-01 10/31/2018 TRcs-subcrop 16,451 315 2,683 3,102 6 1.1 0.257

AB03-BSA3-02 11/6/2018 Colluvium 16,016 303 2,683 2,870 6 1.11 0.263

AB02-GS09-01 11/2/2018 TRcs-subcrop 18,720 321 2,787 2,850 6 1.11 0.209

AB02-GS02-01 11/2/2018 TRcs-subcrop 16,328 307 2,548 2,548 12 1.12 0.229

Location ID Sample Date Cover Type
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Table B-1

Method 1 Correlation Data

Removal Site Evaluation Report

Appendix C – Background and Correlation Studies Report, Attachment B

Abandoned Uranium Mines

A&B No. 2 and A&B No. 3

Coconino County, Arizona

AB03-BSA3-09 11/6/2018 Colluvium

AB03-GS02-01 10/30/2018 TRcs-subcrop

AB03-BSA3-04 11/6/2018 Colluvium

AB03-BSA3-15 11/6/2018 Colluvium

AB02-BSA2-10 11/3/2018 Fluvial/Alluvial

AB02-BSA2-15 11/3/2018 Fluvial/Alluvial

AB03-BSA3-13 11/6/2018 Colluvium

AB02-BSA2-13 11/3/2018 Fluvial/Alluvial

AB03-MB05-01 5/14/2019 TRcs-subcrop

AB03-BSA3-03 11/6/2018 Colluvium

AB02-BSA2-11 11/3/2018 Fluvial/Alluvial

AB03-WA03-01 11/13/2018 Fluvial/Alluvial

AB03-BSA3-05 11/6/2018 Colluvium

AB02-BSA2-12 11/3/2018 Fluvial/Alluvial

AB02-BSA2-14 11/3/2018 Fluvial/Alluvial

AB03-BSA3-11 11/6/2018 Colluvium

AB03-NAA2-04 11/4/2018 Colluvium

AB03-BSA3-07 11/6/2018 Colluvium

AB03-GS04-01 11/2/2018 TRcs-subcrop

AB03-BSA3-12 11/6/2018 Colluvium

AB03-BSA3-06 11/6/2018 Colluvium

AB03-BSA3-08 11/6/2018 Colluvium

AB03-GS03-01 10/30/2018 TRcs-subcrop

AB03-WA12-01 11/7/2018 Fluvial/Alluvial

AB03-BSA3-14 11/6/2018 Colluvium

AB03-GS10-01 11/7/2018 Colluvium

AB03-NAA2-08 11/4/2018 Colluvium

AB02-BSA2-07 11/3/2018 Fluvial/Alluvial

AB03-WA01-01 11/2/2018 TRcs-subcrop

AB03-NAA2-05 11/4/2018 Colluvium

AB03-WA13-01 11/7/2018 Fluvial/Alluvial

AB03-NAA2-06 11/4/2018 Colluvium

AB03-MS02-01 5/14/2019 TRcs-subcrop

AB03-GS11-01 11/7/2018 TRcs-subcrop

AB03-BSA3-10 11/6/2018 Colluvium

AB03-BSA3-01 11/6/2018 Colluvium

AB03-NAA2-10 11/4/2018 Colluvium

AB03-MH06-01 11/7/2018 TRcs-subcrop

AB02-BSA2-01 11/3/2018 Fluvial/Alluvial

AB02-BSA2-02 11/3/2018 Fluvial/Alluvial

AB03-NAA2-11 11/4/2018 Colluvium

AB02-MD03-01 5/17/2019 TRcs-outcrop

AB02-BSA2-08 11/3/2018 Fluvial/Alluvial

AB03-WA15-01 11/7/2018 Fluvial/Alluvial

AB02-BSA2-09 11/3/2018 Fluvial/Alluvial

AB03-WA22-01 11/7/2018 Fluvial/Alluvial

AB03-WA11-01 11/7/2018 Fluvial/Alluvial

AB03-MH07-01 11/7/2018 Colluvium

AB03-WA02-01 11/13/2018 Fluvial/Alluvial

AB03-WA04-01 11/13/2018 Fluvial/Alluvial

AB02-BSA2-04 11/3/2018 Fluvial/Alluvial

AB03-NAA2-03 11/4/2018 Colluvium

AB02-GS03-01 10/31/2018 TRcs-subcrop

AB03-BSA3-02 11/6/2018 Colluvium

AB02-GS09-01 11/2/2018 TRcs-subcrop

AB02-GS02-01 11/2/2018 TRcs-subcrop

Location ID Sample Date Cover Type
Nearest Walkover Gamma

Meidan of 5 Nearest Walkover 

Gamma

Relative Standard Deviation 

Between Gamma Measurements5

Surface Uncollimated - Collimated 

(diifference)

Percent Difference Surface 

Uncollimated - Collimated

Collimated Surface - Collimated 

Depth (difference)

Percent Difference Collimated 

Surface - Collimated Depth

cpm cpm cpm cpm (%) cpm (%)

20,543 18,968 0.108 13,749 83.1 -21 -0.8

14,186 15,185 0.046 11,752 84.3 31 1.4

18,248 17,050 0.068 13,302 83.6 31 1.2

16,020 16,980 0.029 13,846 83.6 101 3.7

19,680 22,093 0.123 14,830 85.9 73 3.0

21,840 20,460 0.137 13,988 84.1 -343 -12.9

18,960 18,120 0.094 12,998 82.5 295 10.7

23,580 22,500 0.148 15,288 86.5 -42 -1.8

21,452 21,452 0.107 14,798 83.6 -5,194 -178.9

20,665 18,059 0.119 13,562 83.1 72 2.6

23,119 23,051 0.178 14,290 85.9 -188 -8.0

25,755 26,603 0.087 18,866 83.9 -204 -5.6

21,112 20,113 0.122 13,936 83.8 -218 -8.1

24,008 24,008 0.095 17,482 86.2 146 5.2

22,914 22,777 0.157 14,758 86.0 -115 -4.8

18,362 18,362 0.057 13,523 81.5 -93 -3.0

23,040 22,800 0.090 16,467 84.4 -23 -0.8

16,800 16,080 0.022 13,922 84.0 -196 -7.4

21,245 21,245 0.113 14,720 84.8 -184 -7.0

20,180 18,914 0.076 14,256 82.2 -38 -1.2

19,877 19,877 0.130 13,166 83.8 -322 -12.7

21,392 21,392 0.110 14,815 84.3 -209 -7.6

17,100 18,420 0.089 12,844 83.4 -198 -7.8

13,260 13,500 0.077 12,396 81.4 -69 -2.4

17,940 18,480 0.053 13,757 82.6 -223 -7.7

28,260 27,420 0.224 15,298 83.7 -581 -19.5

23,499 21,800 0.062 17,508 84.2 -342 -10.4

20,930 20,483 0.137 13,438 83.2 -288 -10.6

17,262 16,506 0.023 14,171 83.4 113 4.0

18,598 19,336 0.039 17,051 84.8 -743 -24.4

16,200 15,900 0.044 12,553 84.4 171 7.4

20,400 22,080 0.058 16,630 84.3 -265 -8.5

20,520 19,500 0.065 15,194 84.3 356 12.6

19,320 19,620 0.035 15,189 82.8 240 7.6

17,635 18,241 0.030 14,222 82.8 493 16.7

17,340 19,020 0.064 13,978 83.0 -271 -9.4

20,160 20,727 0.023 16,564 83.6 -672 -20.7

20,580 21,250 0.125 14,154 84.5 -540 -20.8

20,100 19,756 0.099 13,978 83.6 -47 -1.7

18,120 18,120 0.090 12,650 82.0 106 3.8

23,880 23,160 0.093 16,853 84.4 -324 -10.4

17,460 19,740 0.066 14,978 83.6 -286 -9.7

20,930 19,015 0.120 13,791 84.0 -3 -0.1

14,911 14,911 0.022 11,970 83.4 -31 -1.3

21,888 21,683 0.126 14,914 85.9 -63 -2.6

24,179 24,179 0.029 21,652 85.3 -108 -2.9

17,700 17,940 0.008 14,580 82.4 -155 -5.0

19,140 19,380 0.053 14,307 81.5 -126 -3.9

26,967 27,331 0.145 17,842 85.6 314 10.4

20,664 20,475 0.018 17,793 83.9 304 8.9

17,374 17,442 0.087 12,278 82.3 106 4.0

21,357 21,105 0.028 17,285 85.4 -526 -17.9

15,646 16,218 0.026 13,768 83.7 -419 -15.6

19,089 17,516 0.088 13,333 83.2 -187 -7.0

23,086 21,190 0.104 15,933 85.1 -63 -2.3

19,080 19,080 0.087 13,780 84.4 0 0.0
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Table B-1

Method 1 Correlation Data

Removal Site Evaluation Report

Appendix C – Background and Correlation Studies Report, Attachment B

Abandoned Uranium Mines

A&B No. 2 and A&B No. 3

Coconino County, Arizona

Normalized Uncollimated Surface 

Gamma

Normalized Uncollimated Surface 

Gamma Uncertainity (2ơ±)4

Normalized Collimated Surface 

Gamma

Normalized Collimated Gamma at 

Depth

Depth bgs of 

measurement
Radium-226

Radium-226 

Uncertainty (2ơ±)

cpm cpm cpm cpm (inches) (pCi/g) (pCi/g)

Location ID Sample Date Cover Type

AB03-NAA2-01 11/4/2018 TRcs-subcrop 23,721 358 3,318 3,725 6 1.12 0.261

AB03-WA10-01 11/7/2018 Fluvial/Alluvial 17,860 324 2,957 3,252 6 1.14 0.228

AB03-WA14-01 11/7/2018 Fluvial/Alluvial 18,096 316 2,881 2,912 6 1.14 0.244

AB03-NAA2-07 11/4/2018 Colluvium 22,868 354 3,565 4,071 6 1.14 0.213

AB03-NAA2-15 11/4/2018 TRcs-subcrop 23,045 355 3,601 3,818 3 1.19 0.245

AB03-WA21-01 10/30/2018 Fluvial/Alluvial 18,512 318 2,985 3,713 6 1.21 0.247

AB02-MH03-01 11/2/2018 TRcs-subcrop 18,899 330 3,350 3,152 6 1.22 0.268

AB03-NAA2-14 11/4/2018 TRcs-subcrop 19,553 335 2,985 3,195 6 1.26 0.257

AB02-BSA2-03 11/3/2018 Fluvial/Alluvial 14,914 307 2,567 2,675 3 1.27 0.22

AB03-NAA2-12 11/4/2018 TRcs-subcrop 22,282 351 3,772 4,273 6 1.27 0.229

AB03-MH05-01 11/7/2018 TRcs-subcrop 21,112 333 3,328 3,370 6 1.31 0.26

AB02-BSA2-05 11/3/2018 Fluvial/Alluvial 16,069 314 2,770 2,976 5 1.34 0.26

AB02-GS04-01 10/31/2018 TRcs-subcrop 17,713 322 2,990 2,637 3 1.36 0.314

AB02-GS05-01 10/31/2018 TRcs-subcrop 18,658 328 3,078 3,283 6 1.36 0.248

AB02-WA02-01 11/2/2018 Fluvial/Alluvial 20,889 342 3,163 3,195 6 1.36 0.246

AB03-NAA2-13 11/4/2018 TRcs-subcrop 21,238 345 3,515 3,794 6 1.37 0.277

AB02-MB03-01 5/16/2019 TRcs-subcrop/outcrop 18,444 315 3,042 3,169 12 1.39 0.266

AB03-WA06-01 11/13/2018 Fluvial/Alluvial 17,094 322 2,659 2,126 4 1.39 0.264

AB02-GS11-01 11/2/2018 TRcs-subcrop 18,096 317 2,933 3,089 6 1.43 0.258

AB03-GS06-01 11/6/2018 TRcs-subcrop 17,269 322 2,946 3,034 6 1.44 0.27

AB03-NAA2-02 11/4/2018 Colluvium 20,625 341 2,985 3,343 6 1.45 0.273

AB03-WA09-01 11/7/2018 Fluvial/Alluvial 19,819 336 3,482 3,321 12 1.46 0.254

AB02-MC04-01 5/17/2019 TRcs-outcrop 18,444 315 2,459 3,572 12 1.46 0.278

AB02-WA15-01 11/8/2018 Fluvial/Alluvial 17,888 313 2,891 3,765 6 1.48 0.263

AB02-WA19-01 11/2/2018 TRcs-subcrop 17,784 316 2,860 3,234 6 1.48 0.26

AB02-MH02-01 11/2/2018 TRcs-subcrop 20,713 341 2,979 2,894 6 1.51 0.289

AB03-WA05-01 11/13/2018 Fluvial/Alluvial 22,912 355 3,573 3,911 12 1.53 0.264

AB02-WA04-01 11/8/2018 Fluvial/Alluvial 18,571 331 3,183 2,489 6 1.54 0.271

AB02-WA10-01 10/31/2018 Fluvial/Alluvial 19,368 332 3,448 3,416 6 1.59 0.274

AB03-WA23-01 11/7/2018 Fluvial/Alluvial 23,067 354 3,747 3,277 6 1.59 0.324

AB02-WA08-01 10/31/2018 Fluvial/Alluvial 19,261 332 3,271 3,743 12 1.62 0.322

AB02-MB02-01 5/16/2019 TRcs-subcrop/outcrop 18,550 316 3,106 3,678 12 1.63 0.304

AB03-WA25-01 11/7/2018 Fluvial/Alluvial 20,645 341 3,337 2,633 6 1.65 0.285

AB02-WA09-01 10/31/2018 Fluvial/Alluvial 18,940 330 3,371 3,462 6 1.66 0.311

AB03-MB01-01 5/14/2019 TRcs-subcrop 22,790 340 4,282 4,770 6 1.67 0.3

AB03-GS05-01 11/2/2018 TRcs-subcrop 20,619 340 3,077 3,200 6 1.71 0.323

AB03-WA17-01 11/6/2018 Fluvial/Alluvial 19,228 334 3,146 2,872 5 1.74 0.298

AB02-WA14-01 11/8/2018 Fluvial/Alluvial 19,240 321 2,943 2,954 6 1.76 0.368

AB02-WA07-01 10/31/2018 Fluvial/Alluvial 19,527 333 3,331 3,651 6 1.77 0.354

AB03-MB02-01 5/14/2019 TRcs-subcrop 22,896 340 4,420 2,661 6 1.8 0.31

AB02-BSA2-06 11/3/2018 Fluvial/Alluvial 15,189 309 2,552 2,547 3 1.82 0.313

AB03-WA08-01 11/2/2018 Fluvial/Alluvial 21,736 338 3,255 3,786 6 1.83 0.35

AB02-MH01-01 
3 11/2/2018 TRcs-subcrop 24,626 362 4,671 3,874 6 1.85 0.345

AB02-WA12-01 10/31/2018 Fluvial/Alluvial 20,475 327 3,329 3,423 6 1.89 0.3

AB03-GS01-01 10/30/2018 TRcs-subcrop 27,768 368 4,098 5,678 12 1.96 0.326

AB02-GS10-01 11/2/2018 TRcs-subcrop 20,176 329 3,255 3,151 6 2.01 0.337

AB02-WA06-01 10/31/2018 Fluvial/Alluvial 21,568 345 3,819 4,143 6 2.06 0.404

AB02-WC01-01 5/17/2019 TRcs-subcrop 26,288 357 4,070 3,816 12 2.09 0.31

AB03-NAA2-09 11/4/2018 Colluvium 22,229 350 3,471 3,880 6 2.1 0.403

AB02-WA01-01 11/2/2018 TRcs-subcrop 21,719 346 3,745 3,467 6 2.12 0.329

AB02-WA03-01 11/2/2018 Fluvial/Alluvial 20,881 342 3,318 3,575 9 2.12 0.343

AB02-WA11-01 10/31/2018 Fluvial/Alluvial 24,045 347 3,381 3,602 12 2.54 0.414

AB03-GS07-01 11/6/2018 TRcs-subcrop 21,537 347 3,625 2,579 6 2.56 0.446

AB02-WA13-01 10/31/2018 Fluvial/Alluvial 22,155 336 3,980 4,326 6 2.63 0.39
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Abandoned Uranium Mines

A&B No. 2 and A&B No. 3

Coconino County, Arizona

Location ID Sample Date Cover Type

AB03-NAA2-01 11/4/2018 TRcs-subcrop

AB03-WA10-01 11/7/2018 Fluvial/Alluvial

AB03-WA14-01 11/7/2018 Fluvial/Alluvial

AB03-NAA2-07 11/4/2018 Colluvium

AB03-NAA2-15 11/4/2018 TRcs-subcrop

AB03-WA21-01 10/30/2018 Fluvial/Alluvial

AB02-MH03-01 11/2/2018 TRcs-subcrop

AB03-NAA2-14 11/4/2018 TRcs-subcrop

AB02-BSA2-03 11/3/2018 Fluvial/Alluvial

AB03-NAA2-12 11/4/2018 TRcs-subcrop

AB03-MH05-01 11/7/2018 TRcs-subcrop

AB02-BSA2-05 11/3/2018 Fluvial/Alluvial

AB02-GS04-01 10/31/2018 TRcs-subcrop

AB02-GS05-01 10/31/2018 TRcs-subcrop

AB02-WA02-01 11/2/2018 Fluvial/Alluvial

AB03-NAA2-13 11/4/2018 TRcs-subcrop

AB02-MB03-01 5/16/2019 TRcs-subcrop/outcrop

AB03-WA06-01 11/13/2018 Fluvial/Alluvial

AB02-GS11-01 11/2/2018 TRcs-subcrop

AB03-GS06-01 11/6/2018 TRcs-subcrop

AB03-NAA2-02 11/4/2018 Colluvium

AB03-WA09-01 11/7/2018 Fluvial/Alluvial

AB02-MC04-01 5/17/2019 TRcs-outcrop

AB02-WA15-01 11/8/2018 Fluvial/Alluvial

AB02-WA19-01 11/2/2018 TRcs-subcrop

AB02-MH02-01 11/2/2018 TRcs-subcrop

AB03-WA05-01 11/13/2018 Fluvial/Alluvial

AB02-WA04-01 11/8/2018 Fluvial/Alluvial

AB02-WA10-01 10/31/2018 Fluvial/Alluvial

AB03-WA23-01 11/7/2018 Fluvial/Alluvial

AB02-WA08-01 10/31/2018 Fluvial/Alluvial

AB02-MB02-01 5/16/2019 TRcs-subcrop/outcrop

AB03-WA25-01 11/7/2018 Fluvial/Alluvial

AB02-WA09-01 10/31/2018 Fluvial/Alluvial

AB03-MB01-01 5/14/2019 TRcs-subcrop

AB03-GS05-01 11/2/2018 TRcs-subcrop

AB03-WA17-01 11/6/2018 Fluvial/Alluvial

AB02-WA14-01 11/8/2018 Fluvial/Alluvial

AB02-WA07-01 10/31/2018 Fluvial/Alluvial

AB03-MB02-01 5/14/2019 TRcs-subcrop

AB02-BSA2-06 11/3/2018 Fluvial/Alluvial

AB03-WA08-01 11/2/2018 Fluvial/Alluvial

AB02-MH01-01 
3 11/2/2018 TRcs-subcrop

AB02-WA12-01 10/31/2018 Fluvial/Alluvial

AB03-GS01-01 10/30/2018 TRcs-subcrop

AB02-GS10-01 11/2/2018 TRcs-subcrop

AB02-WA06-01 10/31/2018 Fluvial/Alluvial

AB02-WC01-01 5/17/2019 TRcs-subcrop

AB03-NAA2-09 11/4/2018 Colluvium

AB02-WA01-01 11/2/2018 TRcs-subcrop

AB02-WA03-01 11/2/2018 Fluvial/Alluvial

AB02-WA11-01 10/31/2018 Fluvial/Alluvial

AB03-GS07-01 11/6/2018 TRcs-subcrop

AB02-WA13-01 10/31/2018 Fluvial/Alluvial

Nearest Walkover Gamma
Meidan of 5 Nearest Walkover 

Gamma

Relative Standard Deviation 

Between Gamma Measurements5

Surface Uncollimated - Collimated 

(diifference)

Percent Difference Surface 

Uncollimated - Collimated

Collimated Surface - Collimated 

Depth (difference)

Percent Difference Collimated 

Surface - Collimated Depth

cpm cpm cpm cpm (%) cpm (%)

25,830 24,696 0.043 20,403 86.0 -407 -12.3

20,400 18,660 0.068 14,903 83.4 -295 -10.0

20,732 20,732 0.077 15,215 84.1 -31 -1.1

19,778 22,730 0.080 19,303 84.4 -506 -14.2

23,940 24,885 0.038 19,444 84.4 -217 -6.0

22,711 22,178 0.108 15,527 83.9 -728 -24.4

18,480 18,480 0.013 15,549 82.3 198 5.9

21,480 22,440 0.069 16,568 84.7 -210 -7.0

19,331 17,305 0.129 12,347 82.8 -108 -4.2

25,140 23,820 0.060 18,510 83.1 -501 -13.3

26,100 23,700 0.106 17,784 84.2 -42 -1.3

18,300 17,520 0.065 13,299 82.8 -206 -7.4

18,900 20,220 0.066 14,723 83.1 353 11.8

20,160 20,760 0.055 15,580 83.5 -205 -6.7

20,700 20,700 0.005 17,726 84.9 -32 -1.0

22,920 22,920 0.043 17,723 83.4 -279 -7.9

19,080 20,100 0.043 15,402 83.5 -127 -4.2

18,774 18,774 0.053 14,435 84.4 533 20.0

17,108 17,172 0.032 15,163 83.8 -156 -5.3

17,760 18,480 0.034 14,323 82.9 -88 -3.0

26,580 23,880 0.126 17,640 85.5 -358 -12.0

20,727 20,100 0.023 16,337 82.4 161 4.6

21,294 18,585 0.083 15,985 86.7 -1,113 -45.3

19,584 19,728 0.054 14,997 83.8 -874 -30.2

18,711 18,711 0.029 14,924 83.9 -374 -13.1

17,955 17,955 0.084 17,734 85.6 85 2.9

22,995 23,373 0.011 19,339 84.4 -338 -9.5

17,010 19,089 0.059 15,388 82.9 694 21.8

16,056 18,216 0.094 15,920 82.2 32 0.9

24,480 25,260 0.046 19,320 83.8 470 12.5

21,647 22,628 0.082 15,990 83.0 -472 -14.4

19,489 22,825 0.111 15,444 83.3 -572 -18.4

26,460 26,460 0.137 17,308 83.8 704 21.1

16,992 17,856 0.054 15,569 82.2 -91 -2.7

30,902 28,838 0.153 18,508 81.2 -488 -11.4

23,340 21,840 0.062 17,542 85.1 -123 -4.0

20,912 27,300 0.189 16,082 83.6 274 8.7

26,520 24,360 0.160 16,297 84.7 -11 -0.4

21,120 20,400 0.039 16,196 82.9 -320 -9.6

30,060 28,860 0.141 18,476 80.7 1,759 39.8

16,847 17,989 0.084 12,637 83.2 5 0.2

30,646 30,646 0.186 18,481 85.0 -531 -16.3

24,885 24,590 0.007 19,955 81.0 797 17.1

22,932 22,932 0.064 17,146 83.7 -94 -2.8

27,090 26,712 0.020 23,670 85.2 -1,580 -38.6

22,694 21,713 0.059 16,921 83.9 104 3.2

24,900 25,200 0.084 17,749 82.3 -324 -8.5

30,655 29,988 0.081 22,218 84.5 254 6.2

24,240 22,928 0.044 18,758 84.4 -409 -11.8

20,223 19,593 0.053 17,974 82.8 278 7.4

19,920 20,916 0.027 17,563 84.1 -257 -7.7

27,420 25,560 0.066 20,664 85.9 -221 -6.5

24,960 26,820 0.110 17,912 83.2 1,046 28.9

19,341 19,404 0.079 18,175 82.0 -346 -8.7
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Table B-1

Method 1 Correlation Data

Removal Site Evaluation Report

Appendix C – Background and Correlation Studies Report, Attachment B

Abandoned Uranium Mines

A&B No. 2 and A&B No. 3

Coconino County, Arizona

Normalized Uncollimated Surface 

Gamma

Normalized Uncollimated Surface 

Gamma Uncertainity (2ơ±)4

Normalized Collimated Surface 

Gamma

Normalized Collimated Gamma at 

Depth

Depth bgs of 

measurement
Radium-226

Radium-226 

Uncertainty (2ơ±)

cpm cpm cpm cpm (inches) (pCi/g) (pCi/g)

Location ID Sample Date Cover Type

AB03-WA07-01 11/2/2018 Fluvial/Alluvial 27,456 368 3,702 3,567 6 2.64 0.391

AB03-WA24-01 11/7/2018 Fluvial/Alluvial 20,895 342 3,218 2,427 3 2.85 0.423

AB03-MH04-01 2 10/30/2018 TRcs-subcrop 33,904 397 5,273 4,534 6 3.15 0.488

AB02-WA16-01 10/31/2018 Fluvial/Alluvial 21,367 344 3,791 3,516 6 3.24 0.428

AB03-WA16-01 11/2/2018 Fluvial/Alluvial 26,728 364 4,025 3,744 6 3.26 0.522

AB02-MC10-01 5/16/2019 TRcs-outcrop 25,440 353 4,484 7,855 6 3.3 0.427

AB02-GS01-01 2 10/31/2018 TRcs-subcrop 57,193 507 6,585 5,036 12 3.4 0.468

AB03-GS08-01 11/2/2018 TRcs-subcrop 24,128 351 3,775 3,442 6 3.49 0.488

AB02-GS07-01 11/2/2018 TRcs-subcrop 23,712 349 3,796 3,983 6 3.51 0.482

AB02-WA18-01 11/8/2018 TRcs-subcrop 21,008 345 3,811 3,616 6 3.53 0.486

AB03-MH02-01 
2 10/30/2018 TRcs-subcrop 59,280 502 8,476 8,965 6 3.68 0.524

AB03-MH01-01 10/30/2018 TRcs-subcrop 34,216 399 4,888 5,294 6 4.05 0.604

AB02-GS08-01 11/2/2018 TRcs-subcrop 30,366 392 4,629 3,837 6 4.14 0.536

AB02-MC03-01 5/17/2019 TRcs-outcrop 21,200 331 3,689 5,533 5 4.17 0.541

AB02-WA17-01 11/8/2018 Fluvial/Alluvial 19,810 338 4,016 3,423 6 4.48 0.563

AB02-GS06-01 10/31/2018 TRcs-subcrop 27,720 365 4,284 4,463 6 4.94 0.647

AB03-GS09-01 
2 11/2/2018 TRcs-subcrop 42,567 448 6,380 6,556 6 5.1 0.641

AB02-WA05-01 10/31/2018 Fluvial/Alluvial 27,636 377 4,582 4,206 6 5.16 0.652

AB02-MC09-01 5/17/2019 TRcs-outcrop 24,380 348 4,113 5,183 6 5.4 0.699

AB03-MH03-01 2 10/30/2018 TRcs-subcrop 61,048 508 7,738 5,741 6 5.43 0.685

AB03-MS03-01 5/14/2019 TRcs-subcrop 28,302 368 4,834 3,106 9 5.89 0.719

AB02-MD02-01 5/17/2019 TRcs-outcrop 33,496 392 5,968 5,364 4 6.02 0.767

AB02-WC02-01 5/17/2019 TRcs-subcrop 31,694 384 5,353 5,639 6 7.62 0.918

AB02-MC02-01 2 5/17/2019 TRcs-outcrop 26,288 309 5,841 18,232 6 13.8 1.54

AB03-MD03-01 
1 11/2/2018 TRcs-subcrop 141,633 765 33,926 48,865 6 40.4 4.32

AB03-MS01-01 
1 5/14/2019 TRcs-subcrop 29,574 374 4,176 3,551 12 50.9 J 5.42

AB02-MC06-01 
1 5/17/2019 TRcs-outcrop 37,948 412 7,325 47,806 6 58.8 6.21

AB03-MD01-01 1 11/2/2018 TRcs-subcrop 247,999 999 46,637 70,814 6 60 6.33

AB02-MC05-01 
1 5/17/2019 TRcs-outcrop 137,800 729 36,782 53,954 6 77.1 8.11

AB03-MD02-01 
1 11/2/2018 TRcs-subcrop 271,202 1,043 45,801 20,212 6 194 19.9

AB02-BSA1-01 
1 11/3/2018 Fluvial/Alluvial (Tappan) 9,069 257 1,477 1,570 6 0.634 0.151

AB02-BSA1-02 1 11/3/2018 Fluvial/Alluvial (Tappan) 8,965 256 1,570 1,633 6 0.571 0.156

AB02-BSA1-03 
1 11/3/2018 Fluvial/Alluvial (Tappan) 8,736 254 1,373 1,570 6 0.575 0.14

AB02-BSA1-04 
1 11/3/2018 Fluvial/Alluvial (Tappan) 8,736 254 1,466 1,612 6 0.549 0.163

AB02-BSA1-05 
1 11/3/2018 Fluvial/Alluvial (Tappan) 8,934 256 1,518 1,664 6 0.669 0.162

AB02-BSA1-06 
1 11/3/2018 Fluvial/Alluvial (Tappan) 9,038 257 1,466 1,498 6 0.519 0.16

AB02-BSA1-07 
1 11/3/2018 Fluvial/Alluvial (Tappan) 8,892 256 1,508 1,529 6 0.534 0.138

AB02-BSA1-08 
1 11/3/2018 Fluvial/Alluvial (Tappan) 10,246 276 2,023 1,788 6 < 0.500 0.119

AB02-BSA1-09 
1 11/3/2018 Fluvial/Alluvial (Tappan) 9,711 272 1,906 2,129 6 0.782 0.182

AB02-BSA1-10 
1 11/3/2018 Fluvial/Alluvial (Tappan) 9,702 272 1,761 1,893 6 0.566 0.158

AB02-BSA1-11 
1 11/3/2018 Fluvial/Alluvial (Tappan) 10,176 275 1,726 1,730 6 0.514 0.184

AB02-BSA1-12 
1 11/3/2018 Fluvial/Alluvial (Tappan) 9,988 274 1,794 1,755 6 0.549 0.146

AB02-BSA1-13 
1 11/3/2018 Fluvial/Alluvial (Tappan) 9,890 273 1,943 1,915 6 0.789 0.208

AB02-BSA1-14 
1 11/3/2018 Fluvial/Alluvial (Tappan) 9,737 272 1,742 1,806 6 0.704 0.156

AB02-BSA1-15 1 11/3/2018 Fluvial/Alluvial (Tappan) 10,430 277 1,664 1,884 6 0.653 0.176

AB03-BSA2-01 
1 11/12/2019 LCR Terrace 16,854 307 2,025 1,887 6 0.548 0.191

AB03-BSA2-02 
1 11/12/2019 LCR Terrace 16,218 304 1,961 1,781 6 0.914 0.252

AB03-BSA2-03 
1 11/12/2019 LCR Terrace 18,126 315 2,279 2,258 6 0.851 0.189

AB03-BSA2-04 1 11/12/2019 LCR Terrace 18,232 315 2,237 2,300 6 0.748 0.239

AB03-BSA2-05 
1 11/12/2019 LCR Terrace 17,808 313 2,025 1,993 6 < 0.500 0.141

AB03-BSA2-06 
1 11/12/2019 LCR Terrace 17,596 312 1,929 2,014 6 0.495 0.139

AB03-BSA2-07 
1 11/12/2019 LCR Terrace 17,702 312 1,887 1,802 6 0.502 0.197

AB03-BSA2-08 1 11/12/2019 LCR Terrace 18,550 317 1,908 1,834 6 0.425 0.117

AB03-BSA2-09 
1 11/12/2019 LCR Terrace 15,158 297 2,109 2,237 6 0.622 0.189

AB03-BSA2-10 
1 11/12/2019 LCR Terrace 15,900 302 2,184 2,290 6 0.929 0.206

AB03-BSA2-11 
1 11/12/2019 LCR Terrace 15,794 301 2,237 2,247 6 1.2 0.244
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Table B-1

Method 1 Correlation Data

Removal Site Evaluation Report

Appendix C – Background and Correlation Studies Report, Attachment B

Abandoned Uranium Mines

A&B No. 2 and A&B No. 3

Coconino County, Arizona

Location ID Sample Date Cover Type

AB03-WA07-01 11/2/2018 Fluvial/Alluvial

AB03-WA24-01 11/7/2018 Fluvial/Alluvial

AB03-MH04-01 2 10/30/2018 TRcs-subcrop

AB02-WA16-01 10/31/2018 Fluvial/Alluvial

AB03-WA16-01 11/2/2018 Fluvial/Alluvial

AB02-MC10-01 5/16/2019 TRcs-outcrop

AB02-GS01-01 2 10/31/2018 TRcs-subcrop

AB03-GS08-01 11/2/2018 TRcs-subcrop

AB02-GS07-01 11/2/2018 TRcs-subcrop

AB02-WA18-01 11/8/2018 TRcs-subcrop

AB03-MH02-01 
2 10/30/2018 TRcs-subcrop

AB03-MH01-01 10/30/2018 TRcs-subcrop

AB02-GS08-01 11/2/2018 TRcs-subcrop

AB02-MC03-01 5/17/2019 TRcs-outcrop

AB02-WA17-01 11/8/2018 Fluvial/Alluvial

AB02-GS06-01 10/31/2018 TRcs-subcrop

AB03-GS09-01 
2 11/2/2018 TRcs-subcrop

AB02-WA05-01 10/31/2018 Fluvial/Alluvial

AB02-MC09-01 5/17/2019 TRcs-outcrop

AB03-MH03-01 2 10/30/2018 TRcs-subcrop

AB03-MS03-01 5/14/2019 TRcs-subcrop

AB02-MD02-01 5/17/2019 TRcs-outcrop

AB02-WC02-01 5/17/2019 TRcs-subcrop

AB02-MC02-01 2 5/17/2019 TRcs-outcrop

AB03-MD03-01 
1 11/2/2018 TRcs-subcrop

AB03-MS01-01 
1 5/14/2019 TRcs-subcrop

AB02-MC06-01 
1 5/17/2019 TRcs-outcrop

AB03-MD01-01 1 11/2/2018 TRcs-subcrop

AB02-MC05-01 
1 5/17/2019 TRcs-outcrop

AB03-MD02-01 
1 11/2/2018 TRcs-subcrop

AB02-BSA1-01 
1 11/3/2018 Fluvial/Alluvial (Tappan)

AB02-BSA1-02 1 11/3/2018 Fluvial/Alluvial (Tappan)

AB02-BSA1-03 
1 11/3/2018 Fluvial/Alluvial (Tappan)

AB02-BSA1-04 
1 11/3/2018 Fluvial/Alluvial (Tappan)

AB02-BSA1-05 
1 11/3/2018 Fluvial/Alluvial (Tappan)

AB02-BSA1-06 
1 11/3/2018 Fluvial/Alluvial (Tappan)

AB02-BSA1-07 
1 11/3/2018 Fluvial/Alluvial (Tappan)

AB02-BSA1-08 
1 11/3/2018 Fluvial/Alluvial (Tappan)

AB02-BSA1-09 
1 11/3/2018 Fluvial/Alluvial (Tappan)

AB02-BSA1-10 
1 11/3/2018 Fluvial/Alluvial (Tappan)

AB02-BSA1-11 
1 11/3/2018 Fluvial/Alluvial (Tappan)

AB02-BSA1-12 
1 11/3/2018 Fluvial/Alluvial (Tappan)

AB02-BSA1-13 
1 11/3/2018 Fluvial/Alluvial (Tappan)

AB02-BSA1-14 
1 11/3/2018 Fluvial/Alluvial (Tappan)

AB02-BSA1-15 1 11/3/2018 Fluvial/Alluvial (Tappan)

AB03-BSA2-01 
1 11/12/2019 LCR Terrace

AB03-BSA2-02 
1 11/12/2019 LCR Terrace

AB03-BSA2-03 
1 11/12/2019 LCR Terrace

AB03-BSA2-04 1 11/12/2019 LCR Terrace

AB03-BSA2-05 
1 11/12/2019 LCR Terrace

AB03-BSA2-06 
1 11/12/2019 LCR Terrace

AB03-BSA2-07 
1 11/12/2019 LCR Terrace

AB03-BSA2-08 1 11/12/2019 LCR Terrace

AB03-BSA2-09 
1 11/12/2019 LCR Terrace

AB03-BSA2-10 
1 11/12/2019 LCR Terrace

AB03-BSA2-11 
1 11/12/2019 LCR Terrace

Nearest Walkover Gamma
Meidan of 5 Nearest Walkover 

Gamma

Relative Standard Deviation 

Between Gamma Measurements5

Surface Uncollimated - Collimated 

(diifference)

Percent Difference Surface 

Uncollimated - Collimated

Collimated Surface - Collimated 

Depth (difference)

Percent Difference Collimated 

Surface - Collimated Depth

cpm cpm cpm cpm (%) cpm (%)

48,360 36,960 0.278 23,754 86.5 135 3.6

28,438 29,437 0.178 17,677 84.6 791 24.6

34,057 38,360 0.071 28,631 84.4 739 14.0

26,760 24,240 0.112 17,576 82.3 275 7.3

34,500 34,500 0.141 22,703 84.9 281 7.0

27,027 29,673 0.078 20,956 82.4 -3,371 -75.2

69,896 69,896 0.112 50,608 88.5 1,549 23.5

34,140 33,780 0.185 20,353 84.4 333 8.8

27,141 27,141 0.076 19,916 84.0 -187 -4.9

23,814 21,294 0.070 17,197 81.9 195 5.1

66,733 67,508 0.070 50,804 85.7 -489 -5.8

32,966 35,693 0.040 29,328 85.7 -406 -8.3

25,620 25,740 0.099 25,737 84.8 792 17.1

22,069 20,034 0.048 17,511 82.6 -1,844 -50.0

21,582 20,286 0.045 15,794 79.7 593 14.8

33,812 33,812 0.111 23,436 84.5 -179 -4.2

88,615 50,579 0.406 36,187 85.0 -176 -2.8

23,214 23,214 0.103 23,054 83.4 376 8.2

27,300 26,940 0.061 20,267 83.1 -1,070 -26.0

18,480 18,480 0.752 53,310 87.3 1,997 25.8

33,943 23,740 0.178 23,468 82.9 1,728 35.7

35,091 35,091 0.027 27,528 82.2 604 10.1

31,980 30,420 0.026 26,341 83.1 -286 -5.3

25,898 25,898 0.009 20,447 77.8 -12,391 -212.1

167,737 176,144 0.111 107,707 76.0 -14,939 -44.0

19,467 21,168 0.231 25,398 85.9 625 15.0

27,060 30,000 0.178 30,623 80.7 -40,481 -552.6

268,440 268,440 0.045 201,362 81.2 -24,177 -51.8

85,669 85,669 0.292 101,018 73.3 -17,172 -46.7

295,320 300,420 0.054 225,401 83.1 25,589 55.9

-- -- -- 7,592 83.7 -93 -6.3

-- -- -- 7,395 82.5 -63 -4.0

-- -- -- 7,363 84.3 -197 -14.3

-- -- -- 7,270 83.2 -146 -10.0

-- -- -- 7,416 83.0 -146 -9.6

-- -- -- 7,572 83.8 -32 -2.2

-- -- -- 7,384 83.0 -21 -1.4

-- -- -- 8,223 80.3 235 11.6

-- -- -- 7,805 80.4 -223 -11.7

-- -- -- 7,941 81.8 -132 -7.5

-- -- -- 8,450 83.0 -4 -0.2

-- -- -- 8,194 82.0 39 2.2

-- -- -- 7,947 80.4 28 1.4

-- -- -- 7,995 82.1 -64 -3.7

-- -- -- 8,766 84.0 -220 -13.2

-- -- -- 14,829 88.0 138 6.8

-- -- -- 14,257 87.9 180 9.2

-- -- -- 15,847 87.4 21 0.9

-- -- -- 15,995 87.7 -63 -2.8

-- -- -- 15,783 88.6 32 1.6

-- -- -- 15,667 89.0 -85 -4.4

-- -- -- 15,815 89.3 85 4.5

-- -- -- 16,642 89.7 74 3.9

-- -- -- 13,049 86.1 -128 -6.1

-- -- -- 13,716 86.3 -106 -4.9

-- -- -- 13,557 85.8 -10 -0.4
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Method 1 Correlation Data
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Appendix C – Background and Correlation Studies Report, Attachment B

Abandoned Uranium Mines

A&B No. 2 and A&B No. 3

Coconino County, Arizona

Normalized Uncollimated Surface 

Gamma

Normalized Uncollimated Surface 

Gamma Uncertainity (2ơ±)4

Normalized Collimated Surface 

Gamma

Normalized Collimated Gamma at 

Depth

Depth bgs of 

measurement
Radium-226

Radium-226 

Uncertainty (2ơ±)

cpm cpm cpm cpm (inches) (pCi/g) (pCi/g)

Location ID Sample Date Cover Type

AB03-BSA2-12 
1 11/12/2019 LCR Terrace 16,112 303 2,237 2,332 6 1.09 0.215

AB03-BSA2-13 
1 11/12/2019 LCR Terrace 16,430 305 2,364 2,332 6 1.23 0.338

AB03-BSA2-14 1 11/12/2019 LCR Terrace 18,868 319 2,067 1,897 6 0.546 0.206

AB03-BSA2-15 
1 11/12/2019 LCR Terrace 15,900 302 1,781 1,760 6 0.63 0.164

AB03-BSA4-01 
1 11/13/2018 Fluvial/Alluvial (Tappan) 9,214 260 1,539 1,602 6 0.644 0.212

AB03-BSA4-02 
1 11/13/2018 Fluvial/Alluvial (Tappan) 8,871 258 1,498 1,487 6 0.49 0.138

AB03-BSA4-03 1 11/13/2018 Fluvial/Alluvial (Tappan) 9,225 260 1,466 1,487 6 0.517 0.142

AB03-BSA4-04 
1 11/13/2018 Fluvial/Alluvial (Tappan) 8,746 257 1,383 1,321 6 < 0.500 0.123

AB03-BSA4-05 
1 11/13/2018 Fluvial/Alluvial (Tappan) 9,183 260 1,539 1,539 6 0.637 0.174

AB03-BSA4-06 
1 11/13/2018 Fluvial/Alluvial (Tappan) 9,422 261 1,466 1,518 6 0.647 0.197

AB03-BSA4-07 
1 11/13/2018 Fluvial/Alluvial (Tappan) 9,339 261 1,414 1,654 6 0.56 0.141

AB03-BSA4-08 
1 11/13/2018 Fluvial/Alluvial (Tappan) 9,225 260 1,466 1,591 6 0.686 0.183

AB03-BSA4-09 
1 11/13/2018 Fluvial/Alluvial (Tappan) 9,318 261 1,477 1,435 6 0.656 0.149

AB03-BSA4-10 
1 11/13/2018 Fluvial/Alluvial (Tappan) 9,110 259 1,570 1,373 6 0.589 0.164

AB03-BSA4-11 
1 11/13/2018 Fluvial/Alluvial (Tappan) 9,194 260 1,487 1,518 6 0.512 0.162

AB03-BSA4-12 
1 11/13/2018 Fluvial/Alluvial (Tappan) 8,944 258 1,550 1,477 6 0.517 0.135

AB03-BSA4-13 
1 11/13/2018 Fluvial/Alluvial (Tappan) 9,266 260 1,477 1,591 6 0.641 0.179

AB03-BSA4-14 
1 11/13/2018 Fluvial/Alluvial (Tappan) 9,755 264 1,581 1,602 6 0.711 0.208

AB03-BSA4-15 
1 11/13/2018 Fluvial/Alluvial (Tappan) 9,755 264 1,518 1,674 6 0.509 0.172

AB03-NAA1-01 1 11/4/2018 TRcs-subcrop 40,590 440 4,395 3,614 2 1.07 0.242

AB03-NAA1-02 
1 11/4/2018 TRcs-subcrop 33,993 410 3,714 3,168 6 3.02 0.401

AB03-NAA1-03 
1 11/4/2018 TRcs-subcrop 40,621 440 4,206 4,112 6 1.08 0.24

AB03-NAA1-04 
1 11/4/2018 TRcs-subcrop 31,911 400 3,892 3,323 2 0.825 0.218

AB03-NAA1-05 1 11/4/2018 TRcs-subcrop 57,829 511 4,874 3,883 4 0.808 0.236

AB03-NAA1-06 
1 11/4/2018 TRcs-subcrop 96,488 641 17,836 29,070 3 9.63 1.16

AB03-NAA1-07 
1 11/4/2018 TRcs-subcrop 80,495 591 8,289 6,319 6 16.1 1.79

AB03-NAA1-08 
1 11/4/2018 TRcs-subcrop 21,063 344 3,104 3,182 2 2.36 0.387

AB03-NAA1-09 1 11/4/2018 TRcs-subcrop 35,204 416 4,494 4,085 2 1.5 0.273

AB03-NAA1-10 
1 11/4/2018 TRcs-subcrop 29,173 387 4,505 5,104 6 2.04 0.366

AB03-NAA1-11 
1 11/4/2018 TRcs-subcrop 69,597 554 5,543 4,208 6 0.795 0.2

AB03-NAA1-12 
1 11/4/2018 TRcs-subcrop 26,963 376 3,145 3,179 6 0.755 0.188

AB03-NAA1-13 1 11/4/2018 TRcs-subcrop 26,671 374 3,217 3,031 4 0.809 0.208

AB03-NAA1-14 
1 11/4/2018 TRcs-subcrop 23,360 356 3,680 3,617 3 1.31 0.263

AB03-NAA1-15 
1 11/4/2018 TRcs-subcrop 20,260 339 3,326 3,211 3 0.79 0.19

AB03-WT01-01 
1 11/12/2019 LCR Terrace 13,545 289 -- -- 6 0.906 0.212

AB03-WT02-01 
1 11/12/2019 LCR Terrace 16,485 307 -- -- 6 1.11 0.257

AB03-WT03-01 
1 11/12/2019 LCR Terrace 15,645 302 -- -- 6 1.13 0.243

AB03-WT04-01 
1 11/12/2019 LCR Terrace 13,335 287 -- -- 6 1.25 0.23

AB03-WT05-01 
1 11/12/2019 LCR Terrace 15,120 298 -- -- 6 0.777 0.152
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Table B-1

Method 1 Correlation Data

Removal Site Evaluation Report

Appendix C – Background and Correlation Studies Report, Attachment B

Abandoned Uranium Mines

A&B No. 2 and A&B No. 3

Coconino County, Arizona

Location ID Sample Date Cover Type

AB03-BSA2-12 
1 11/12/2019 LCR Terrace

AB03-BSA2-13 
1 11/12/2019 LCR Terrace

AB03-BSA2-14 1 11/12/2019 LCR Terrace

AB03-BSA2-15 
1 11/12/2019 LCR Terrace

AB03-BSA4-01 
1 11/13/2018 Fluvial/Alluvial (Tappan)

AB03-BSA4-02 
1 11/13/2018 Fluvial/Alluvial (Tappan)

AB03-BSA4-03 1 11/13/2018 Fluvial/Alluvial (Tappan)

AB03-BSA4-04 
1 11/13/2018 Fluvial/Alluvial (Tappan)

AB03-BSA4-05 
1 11/13/2018 Fluvial/Alluvial (Tappan)

AB03-BSA4-06 
1 11/13/2018 Fluvial/Alluvial (Tappan)

AB03-BSA4-07 
1 11/13/2018 Fluvial/Alluvial (Tappan)

AB03-BSA4-08 
1 11/13/2018 Fluvial/Alluvial (Tappan)

AB03-BSA4-09 
1 11/13/2018 Fluvial/Alluvial (Tappan)

AB03-BSA4-10 
1 11/13/2018 Fluvial/Alluvial (Tappan)

AB03-BSA4-11 
1 11/13/2018 Fluvial/Alluvial (Tappan)

AB03-BSA4-12 
1 11/13/2018 Fluvial/Alluvial (Tappan)

AB03-BSA4-13 
1 11/13/2018 Fluvial/Alluvial (Tappan)

AB03-BSA4-14 
1 11/13/2018 Fluvial/Alluvial (Tappan)

AB03-BSA4-15 
1 11/13/2018 Fluvial/Alluvial (Tappan)

AB03-NAA1-01 1 11/4/2018 TRcs-subcrop

AB03-NAA1-02 
1 11/4/2018 TRcs-subcrop

AB03-NAA1-03 
1 11/4/2018 TRcs-subcrop

AB03-NAA1-04 
1 11/4/2018 TRcs-subcrop

AB03-NAA1-05 1 11/4/2018 TRcs-subcrop

AB03-NAA1-06 
1 11/4/2018 TRcs-subcrop

AB03-NAA1-07 
1 11/4/2018 TRcs-subcrop

AB03-NAA1-08 
1 11/4/2018 TRcs-subcrop

AB03-NAA1-09 1 11/4/2018 TRcs-subcrop

AB03-NAA1-10 
1 11/4/2018 TRcs-subcrop

AB03-NAA1-11 
1 11/4/2018 TRcs-subcrop

AB03-NAA1-12 
1 11/4/2018 TRcs-subcrop

AB03-NAA1-13 1 11/4/2018 TRcs-subcrop

AB03-NAA1-14 
1 11/4/2018 TRcs-subcrop

AB03-NAA1-15 
1 11/4/2018 TRcs-subcrop

AB03-WT01-01 
1 11/12/2019 LCR Terrace

AB03-WT02-01 
1 11/12/2019 LCR Terrace

AB03-WT03-01 
1 11/12/2019 LCR Terrace

AB03-WT04-01 
1 11/12/2019 LCR Terrace

AB03-WT05-01 
1 11/12/2019 LCR Terrace

Nearest Walkover Gamma
Meidan of 5 Nearest Walkover 

Gamma

Relative Standard Deviation 

Between Gamma Measurements5

Surface Uncollimated - Collimated 

(diifference)

Percent Difference Surface 

Uncollimated - Collimated

Collimated Surface - Collimated 

Depth (difference)

Percent Difference Collimated 

Surface - Collimated Depth

cpm cpm cpm cpm (%) cpm (%)

-- -- -- 13,875 86.1 -95 -4.2

-- -- -- 14,066 85.6 32 1.4

-- -- -- 16,801 89.0 170 8.2

-- -- -- 14,119 88.8 21 1.2

-- -- -- 7,675 83.3 -63 -4.1

9,765 9,198 0.049 7,373 83.1 11 0.7

9,828 9,828 0.036 7,759 84.1 -21 -1.4

8,757 9,513 0.049 7,363 84.2 62 4.5

12,033 10,269 0.137 7,644 83.2 0 0.0

9,702 10,017 0.031 7,956 84.4 -52 -3.5

9,576 9,576 0.014 7,925 84.9 -240 -17.0

9,261 9,261 0.002 7,759 84.1 -125 -8.5

11,844 10,332 0.121 7,841 84.1 42 2.8

10,458 10,458 0.078 7,540 82.8 197 12.5

9,639 9,702 0.029 7,707 83.8 -31 -2.1

9,828 9,513 0.048 7,394 82.7 73 4.7

10,269 9,324 0.059 7,789 84.1 -114 -7.7

9,576 9,324 0.023 8,174 83.8 -21 -1.3

10,521 10,143 0.038 8,237 84.4 -156 -10.3

-- -- -- 36,195 89.2 781 17.8

-- -- -- 30,279 89.1 546 14.7

-- -- -- 36,415 89.6 94 2.2

-- -- -- 28,019 87.8 569 14.6

-- -- -- 52,955 91.6 991 20.3

-- -- -- 78,652 81.5 -11,234 -63.0

-- -- -- 72,206 89.7 1,970 23.8

-- -- -- 17,959 85.3 -78 -2.5

-- -- -- 30,710 87.2 409 9.1

-- -- -- 24,668 84.6 -599 -13.3

-- -- -- 64,054 92.0 1,335 24.1

-- -- -- 23,818 88.3 -34 -1.1

-- -- -- 23,454 87.9 186 5.8

-- -- -- 19,680 84.2 63 1.7

-- -- -- 16,934 83.6 115 3.5

-- -- -- -- -- -- --

-- -- -- -- -- -- --

-- -- -- -- -- -- --

-- -- -- -- -- -- --

-- -- -- -- -- -- --
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Table B-1

Method 1 Correlation Data

Removal Site Evaluation Report

Appendix C – Background and Correlation Studies Report, Attachment B

Abandoned Uranium Mines

A&B No. 2 and A&B No. 3

Coconino County, Arizona

Notes:
1
 Sample not used in regression development.

2
 Statistical outlier for uncollimated and collimated Regression 2.

3
 Statistical outlier for collimated Regression 2.

4 Uncollimated static uncertainty calculated as: 1.96*√(sample result [cpm]/sample measurement time [minutes])+(background result [cpm]/background. measurement time [minutes]).
5
 Relative standard deviation of uncollimated surface static measurement, nearest walkover measurement, and mean of five nearest walkover measurements.

2σ = two times the standard deviation

bgs = below ground surface

cpm = count per minute

LCR = Little Colorado River

pCi/g = picocurie per gram

TRcs = Triassic Chinle Formation, Shinarump Member

-- = not applicable

< = Less than. Result was not detected at a concentration above the laboratory reporting limit.

% = percent

Qualifier:

J = The result is an estimated quantity. The associated numerical value is the approximate concentration of the analyte in the sample.

Column Title Explanation:

Normalized Uncollimated Surface Gamma Uncertainty  (2ơ±) = calculated as: 1.96*√(sample result [cpm]/sample measurement time [minutes])+(background result [cpm]/background. measurement time [minutes]).

Radium-226 = laboratory measured radium-226 concentration.

Radium-226 Uncertainty (2ơ±) = uncertainty as reported by the laboratory.

Nearest Walkover Gamma = walkover gamma data point within the closest proximity to the sample location.

Median of 5 Nearest Walkover Gamma = median value of five walkover gamma data points within the closest proximity to the sample location.

Relative Standard Deviation Between Gamma Measurements = the relative standard deviation of uncollimated surface static measurement, nearest walkover measurement, and median of five nearest walkover measurements.

Surface Uncollimated - Collimated (difference) = the difference between the normalized uncollimated surface gamma and the normalized collimated surface gamma measurements.

Percent Difference Surface Uncollimated - Collimated = the difference between the normalized uncollimated surface gama and the normalized collimated surface gamma expressed as a percentage.

Collimated Surface - Collimated Depth (difference) = the difference between the normalized collimated surface gamma and the normalized collimated gamma at depth measurements.

Percent Difference Collimated Surface - Collimated Depth = the difference between the normalized collimated surface gamma and the normalized collimated gamma at depth measurements expressed as a percentage.

Normalized Uncollimated Surface Gamma = static uncollimated gamma reading collected prior to sampling. A Ludlum 2221 ratemeter with a 2x2 system was positioned approximately 12 inches above the ground surface for 1-minute. The static measurement was then normalized 

(according to meter color) against the yellow meter.

Normalized Collimated Surface Gamma = a static collimated gamma reading collected prior to sampling. Collimation is the act of placing the detector in a lead column to block gamma rays from lateral shine. A Ludlum 2221 ratemeter with a 2x2 system was positioned 

approximately 12 inches above the ground surface for 1-minute. The static measurement was then normalized (according to meter color) against the yellow meter.

Normalized Collimated Gamma at Depth = a static collimated measurement was collected at the base of the sample hole using a Ludlum 2221 ratemeter with a 2x2 system after soil sampling was complete. The meter was held in place for 1-minute and the static measurement was 

then normalized (according to meter color) against the yellow meter.

Depth bgs of Measurement = the inches bgs of measurement of the normalized collimated gamma at depth. Shallow samples were those collected from 0 - 6 inches bgs. Locations that were sampled at multiple depth intervals do not have a collimated gamma a depth 

measurement for the 0 - 6 inches bgs range.

Acronyms and Abbreviations:
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FIGURE

B-1

RELATIONSHIP BETWEEN RADIUM-226 IN SOIL AND 
UNCOLLIMATED STATIC GAMMA MEASUREMENTS

Notes:
1. cpm = count per minute
2. LCR = Little Colorado River
3. pCi/g = picocurie per gram
4. TRcs = Triassic Chinle Formation, Shinarump Member 

A. B.

EnPro Holdings, Inc.
Abandoned Uranium Mines A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation, Coconino County, Arizona
REMOVAL SITE EVALUATION REPORT

APPENDIX C – BACKGROUND REPORT, ATTACHMENT B



FIGURE

B-2

RADIUM-226 IN SOIL AND UNCOLLIMATED STATIC 
GAMMA MEASUREMENTS – TAPPAN WASH AND LITTLE 

COLORADO RIVER TERRACE

Notes:
1. cpm = count per minute
2. LCR = Little Colorado River
3. pCi/g = picocurie per gram
4. Open symbols indicate reporting limits for samples with non-detect radium-226 
concentrations in soil 

EnPro Holdings, Inc.
Abandoned Uranium Mines A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation, Coconino County, Arizona
REMOVAL SITE EVALUATION REPORT

APPENDIX C – BACKGROUND REPORT, ATTACHMENT B



Regression 1A

Observation Location ID Sample Date
Start Depth 
(inches bgs)

End Depth 
(inches bgs)

Normalized Uncollimated 
Surface Gamma (cpm)

Radium-226 
(pCi/g)

General Cover Type

SUMMARY OUTPUT

1 AB03-BSA3-09 11/6/2018 0 6 16536 0.539 Colluvium

2 AB03-GS02-01 10/30/2018 0 6 13936 0.573 TRCS-subcrop Regression Statistics

3 AB03-BSA3-04 11/6/2018 0 6 15912 0.587 Colluvium Multiple R 0.828

4 AB03-BSA3-15 11/6/2018 0 6 16571 0.628 Colluvium R Square 0.686

5 AB02-BSA2-10 11/3/2018 0 6 17264 0.654 Fluvial/Alluvial Adjusted R Square 0.684

6 AB02-BSA2-15 11/3/2018 0 6 16640 0.657 Fluvial/Alluvial Standard Error 17923

7 AB03-BSA3-13 11/6/2018 0 6 15755 0.665 Colluvium Observations 155

8 AB02-BSA2-13 11/3/2018 0 6 17680 0.677 Fluvial/Alluvial

9 AB03-MB05-01 5/14/2019 0 6 17702 0.714 TRCS-subcrop ANOVA

10 AB03-BSA3-03 11/6/2018 0 6 16328 0.725 Colluvium df SS MS F Significance F

11 AB02-BSA2-11 11/3/2018 0 6 16640 0.731 Fluvial/Alluvial Regression 1 1.08E+11 1.08E+11 335 2.33E-40

12 AB03-WA03-01 11/13/2018 0 6 22494 0.739 Fluvial/Alluvial Residual 153 4.91E+10 3.21E+08

13 AB03-BSA3-05 11/6/2018 0 6 16640 0.741 Colluvium Total 154 1.57E+11

14 AB02-BSA2-12 11/3/2018 0 6 20280 0.741 Fluvial/Alluvial

15 AB02-BSA2-14 11/3/2018 0 6 17160 0.752 Fluvial/Alluvial Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 90.0% Upper 90.0%

16 AB03-NAA1-12 11/4/2018 0 6 26963 0.755 TRCS-subcrop Intercept 20787 1492 13.9 5.11E-29 17840 23734 18319 23256

17 AB03-BSA3-11 11/6/2018 0 6 16598 0.77 Colluvium X Variable 1 1435 78.4 18.3 2.33E-40 1280 1590 1305 1565

18 AB03-NAA2-04 11/4/2018 0 6 19516 0.777 Colluvium

19 AB03-NAA1-15 11/4/2018 0 3 20260 0.79 TRCS-subcrop

20 AB03-NAA1-11 11/4/2018 0 6 69597 0.795 TRCS-subcrop

21 AB03-BSA3-07 11/6/2018 0 6 16568 0.797 Colluvium RESIDUAL OUTPUT Potential outlier at 5% significance

22 AB03-GS04-01 11/2/2018 0 6 17357 0.799 TRCS-subcrop

23 AB03-NAA1-05 11/4/2018 0 4 57829 0.808 TRCS-subcrop Observation Predicted Y Residuals

24 AB03-NAA1-13 11/4/2018 0 4 26671 0.809 TRCS-subcrop 1 21561 -5025

25 AB03-BSA3-12 11/6/2018 0 6 17334 0.822 Colluvium 2 21610 -7674

26 AB03-BSA3-06 11/6/2018 0 6 15704 0.824 Colluvium 3 21630 -5718

27 AB03-NAA1-04 11/4/2018 0 2 31911 0.825 TRCS-subcrop 4 21689 -5118

28 AB03-BSA3-08 11/6/2018 0 6 17574 0.828 Colluvium 5 21726 -4462

29 AB03-GS03-01 10/30/2018 0 6 15392 0.834 TRCS-subcrop 6 21730 -5090

30 AB03-WA12-01 11/7/2018 0 6 15233 0.843 Fluvial/Alluvial 7 21742 -5987

31 AB03-BSA3-14 11/6/2018 0 6 16659 0.848 Colluvium 8 21759 -4079

32 AB03-GS10-01 11/7/2018 0 6 18285 0.869 Colluvium 9 21812 -4110

33 AB03-NAA2-08 11/4/2018 0 6 20804 0.881 Colluvium 10 21828 -5500

34 AB02-BSA2-07 11/3/2018 0 6 16158 0.882 Fluvial/Alluvial 11 21836 -5196

35 AB03-WA01-01 11/2/2018 0 6 16993 0.886 TRCS-subcrop 12 21848 646

36 AB03-NAA2-05 11/4/2018 0 6 20097 0.906 Colluvium 13 21851 -5211

37 AB03-WA13-01 11/7/2018 0 6 14872 0.915 Fluvial/Alluvial 14 21851 -1571

38 AB03-NAA2-06 11/4/2018 0 6 19731 0.916 Colluvium 15 21867 -4707

39 AB03-MS02-01 5/14/2019 0 6 18020 0.92 TRCS-subcrop 16 21871 5092

40 AB03-GS11-01 11/7/2018 0 6 18346 0.928 TRCS-subcrop 17 21892 -5294

41 AB03-BSA3-10 11/6/2018 0 6 17182 0.935 Colluvium 18 21902 -2387

42 AB03-BSA3-01 11/6/2018 0 6 16848 0.941 Colluvium 19 21921 -1661

43 AB03-NAA2-10 11/4/2018 0 6 19811 0.942 Colluvium 20 21928 47669

44 AB03-MH06-01 11/7/2018 0 6 16744 0.948 TRCS-subcrop 21 21931 -5363

45 AB02-BSA2-01 11/3/2018 0 2 16716 0.965 Fluvial/Alluvial 22 21934 -4577

46 AB02-BSA2-02 11/3/2018 0 6 15422 0.967 Fluvial/Alluvial 23 21947 35882

47 AB03-NAA2-11 11/4/2018 0 6 19978 0.968 Colluvium 24 21948 4722

48 AB02-MD03-01 5/17/2019 0 6 17914 0.969 TRCS-outcrop 25 21967 -4633

49 AB02-BSA2-08 11/3/2018 0 6 16423 0.974 Fluvial/Alluvial 26 21970 -6266

50 AB03-WA15-01 11/7/2018 0 6 14352 0.992 Fluvial/Alluvial 27 21971 9939

51 AB02-BSA2-09 11/3/2018 0 6 17368 0.995 Fluvial/Alluvial 28 21976 -4401

52 AB03-WA22-01 11/7/2018 0 6 25395 0.997 Fluvial/Alluvial 29 21984 -6592

53 AB03-WA11-01 11/7/2018 0 6 17692 1.05 Fluvial/Alluvial 30 21997 -6764

54 AB03-MH07-01 11/7/2018 0 6 17547 1.06 Colluvium 31 22004 -5346

55 AB03-WA02-01 11/13/2018 0 6 20853 1.07 Fluvial/Alluvial 32 22034 -3749

56 AB03-NAA1-01 11/4/2018 0 2 40590 1.07 TRCS-subcrop 33 22052 -1248

57 AB03-WA04-01 11/13/2018 0 3 21196 1.08 Fluvial/Alluvial 34 22053 -5895

58 AB03-NAA1-03 11/4/2018 0 6 40621 1.08 TRCS-subcrop 35 22059 -5065

59 AB03-NAA2-03 11/4/2018 0 6 20230 1.09 Colluvium 36 22088 -1991

60 AB02-BSA2-04 11/3/2018 0 3 14924 1.09 Fluvial/Alluvial 37 22100 -7228

61 AB02-GS03-01 10/31/2018 0 6 16451 1.1 TRCS-subcrop 38 22102 -2371

62 AB03-BSA3-02 11/6/2018 0 6 16016 1.11 Colluvium 39 22108 -4088

63 AB02-GS09-01 11/2/2018 0 6 18720 1.11 TRCS-subcrop 40 22119 -3773

64 AB02-GS02-01 11/2/2018 0 6 16328 1.12 TRCS-subcrop 41 22129 -4947

65 AB03-NAA2-01 11/4/2018 0 6 23721 1.12 TRCS-subcrop 42 22138 -5290

66 AB03-NAA2-07 11/4/2018 0 6 22868 1.14 Colluvium 43 22139 -2328

67 AB03-WA10-01 11/7/2018 0 6 17860 1.14 Fluvial/Alluvial 44 22148 -5404

68 AB03-WA14-01 11/7/2018 0 6 18096 1.14 Fluvial/Alluvial 45 22172 -5456

69 AB03-NAA2-15 11/4/2018 0 3 23045 1.19 TRCS-subcrop 46 22175 -6753

70 AB03-WA21-01 10/30/2018 0 6 18512 1.21 Fluvial/Alluvial 47 22177 -2198

71 AB02-MH03-01 11/2/2018 0 6 18899 1.22 TRCS-subcrop 48 22178 -4264

72 AB03-NAA2-14 11/4/2018 0 6 19553 1.26 TRCS-subcrop 49 22185 -5762

73 AB02-BSA2-03 11/3/2018 0 3 14914 1.27 Fluvial/Alluvial 50 22211 -7859

74 AB03-NAA2-12 11/4/2018 0 6 22282 1.27 TRCS-subcrop 51 22215 -4847

75 AB03-MH05-01 11/7/2018 0 6 21112 1.31 TRCS-subcrop 52 22218 3177

76 AB03-NAA1-14 11/4/2018 0 3 23360 1.31 TRCS-subcrop 53 22294 -4602

77 AB02-BSA2-05 11/3/2018 0 5 16069 1.34 Fluvial/Alluvial 54 22309 -4762

78 AB02-WA02-01 11/2/2018 0 6 20889 1.36 Fluvial/Alluvial 55 22323 -1470

79 AB02-GS04-01 10/31/2018 0 3 17713 1.36 TRCS-subcrop 56 22323 18267

80 AB02-GS05-01 10/31/2018 0 6 18658 1.36 TRCS-subcrop 57 22337 -1141

81 AB03-NAA2-13 11/4/2018 0 6 21238 1.37 TRCS-subcrop 58 22337 18283

82 AB03-WA06-01 11/13/2018 0 4 17094 1.39 Fluvial/Alluvial 59 22352 -2122

83 AB02-MB03-01 5/16/2019 0 6 18444 1.39 TRCS-subcrop/outcrop 60 22352 -7427

84 AB02-GS11-01 11/2/2018 0 6 18096 1.43 TRCS-subcrop 61 22366 -5915

85 AB03-GS06-01 11/6/2018 0 6 17269 1.44 TRCS-subcrop 62 22380 -6364

86 AB03-NAA2-02 11/4/2018 0 6 20625 1.45 Colluvium 63 22380 -3660

87 AB03-WA09-01 11/7/2018 0 6 19819 1.46 Fluvial/Alluvial 64 22395 -6067

88 AB02-MC04-01 5/17/2019 0 6 18444 1.46 TRCS-outcrop 65 22395 1327

89 AB02-WA15-01 11/8/2018 0 6 17888 1.48 Fluvial/Alluvial 66 22423 445

90 AB02-WA19-01 11/2/2018 0 6 17784 1.48 TRCS-subcrop 67 22423 -4564

91 AB03-NAA1-09 11/4/2018 0 2 35204 1.5 TRCS-subcrop 68 22423 -4327

92 AB02-MH02-01 11/2/2018 0 6 20713 1.51 TRCS-subcrop 69 22495 550

93 AB03-WA05-01 11/13/2018 0 6 22912 1.53 Fluvial/Alluvial 70 22524 -4012

94 AB02-WA04-01 11/8/2018 0 6 18571 1.54 Fluvial/Alluvial 71 22538 -3639

95 AB02-WA10-01 10/31/2018 0 6 19368 1.59 Fluvial/Alluvial 72 22596 -3042

96 AB03-WA23-01 11/7/2018 0 6 23067 1.59 Fluvial/Alluvial 73 22610 -7696

97 AB02-WA08-01 10/31/2018 0 6 19261 1.62 Fluvial/Alluvial 74 22610 -328

98 AB02-MB02-01 5/16/2019 0 6 18550 1.63 TRCS-subcrop/outcrop 75 22667 -1555

99 AB03-WA25-01 11/7/2018 0 6 20645 1.65 Fluvial/Alluvial 76 22667 693

100 AB02-WA09-01 10/31/2018 0 6 18940 1.66 Fluvial/Alluvial 77 22710 -6642

101 AB03-MB01-01 5/14/2019 0 6 22790 1.67 TRCS-subcrop 78 22739 -1850

102 AB03-GS05-01 11/2/2018 0 6 20619 1.71 TRCS-subcrop 79 22739 -5026

103 AB03-WA17-01 11/6/2018 0 5 19228 1.74 Fluvial/Alluvial 80 22739 -4082

104 AB02-WA14-01 11/8/2018 0 6 19240 1.76 Fluvial/Alluvial 81 22753 -1515

105 AB02-WA07-01 10/31/2018 0 6 19527 1.77 Fluvial/Alluvial 82 22782 -5688

106 AB03-MB02-01 5/14/2019 0 6 22896 1.8 TRCS-subcrop 83 22782 -4338

107 AB02-BSA2-06 11/3/2018 0 3 15189 1.82 Fluvial/Alluvial 84 22839 -4743

108 AB03-WA08-01 11/2/2018 0 6 21736 1.83 Fluvial/Alluvial 85 22854 -5585

109 AB02-MH01-01 11/2/2018 0 6 24626 1.85 TRCS-subcrop 86 22868 -2244

110 AB02-WA12-01 10/31/2018 0 6 20475 1.89 Fluvial/Alluvial 87 22883 -3064

111 AB03-GS01-01 10/30/2018 0 6 27768 1.96 TRCS-subcrop 88 22883 -4439

112 AB02-GS10-01 11/2/2018 0 6 20176 2.01 TRCS-subcrop 89 22911 -5023

113 AB03-NAA1-10 11/4/2018 0 6 29173 2.04 TRCS-subcrop 90 22911 -5127

114 AB02-WA06-01 10/31/2018 0 6 21568 2.06 Fluvial/Alluvial 91 22940 12264

115 AB02-WC01-01 5/17/2019 0 6 26288 2.09 TRCS-subcrop 92 22954 -2242

116 AB03-NAA2-09 11/4/2018 0 6 22229 2.1 Colluvium 93 22983 -71

117 AB02-WA03-01 11/2/2018 0 6 20881 2.12 Fluvial/Alluvial 94 22997 -4426

118 AB02-WA01-01 11/2/2018 0 6 21719 2.12 TRCS-subcrop 95 23069 -3701

119 AB03-NAA1-08 11/4/2018 0 2 21063 2.36 TRCS-subcrop 96 23069 -2

120 AB02-WA11-01 10/31/2018 0 6 24045 2.54 Fluvial/Alluvial 97 23112 -3851

121 AB03-GS07-01 11/6/2018 0 6 21537 2.56 TRCS-subcrop 98 23126 -4576

122 AB02-WA13-01 10/31/2018 0 6 22155 2.63 Fluvial/Alluvial 99 23155 -2510

123 AB03-WA07-01 11/2/2018 0 6 27456 2.64 Fluvial/Alluvial 100 23170 -4230

124 AB03-WA24-01 11/7/2018 0 3 20895 2.85 Fluvial/Alluvial 101 23184 -394

125 AB03-NAA1-02 11/4/2018 0 6 33993 3.02 TRCS-subcrop 102 23241 -2623

126 AB03-MH04-01 10/30/2018 0 6 33904 3.15 TRCS-subcrop 103 23284 -4057

127 AB02-WA16-01 10/31/2018 0 6 21367 3.24 Fluvial/Alluvial 104 23313 -4073

128 AB03-WA16-01 11/2/2018 0 6 26728 3.26 Fluvial/Alluvial 105 23327 -3801

129 AB02-MC10-01 5/16/2019 0 6 25440 3.3 TRCS-outcrop 106 23370 -474

130 AB02-GS01-01 10/31/2018 0 6 57193 3.4 TRCS-subcrop 107 23399 -8211

131 AB03-GS08-01 11/2/2018 0 6 24128 3.49 TRCS-subcrop 108 23414 -1678

132 AB02-GS07-01 11/2/2018 0 6 23712 3.51 TRCS-subcrop 109 23442 1184

133 AB02-WA18-01 11/8/2018 0 6 21008 3.53 TRCS-subcrop 110 23500 -3025

134 AB03-MH02-01 10/30/2018 0 6 59280 3.68 TRCS-subcrop 111 23600 4168

135 AB03-MH01-01 10/30/2018 0 6 34216 4.05 TRCS-subcrop 112 23672 -3496

136 AB02-GS08-01 11/2/2018 0 6 30366 4.14 TRCS-subcrop 113 23715 5458

137 AB02-MC03-01 5/17/2019 5 5 21200 4.17 TRCS-outcrop 114 23744 -2175

138 AB02-WA17-01 11/8/2018 0 6 19810 4.48 Fluvial/Alluvial 115 23787 2501

139 AB02-GS06-01 10/31/2018 0 6 27720 4.94 TRCS-subcrop 116 23801 -1571

140 AB03-GS09-01 11/2/2018 0 6 42567 5.1 TRCS-subcrop 117 23830 -2949

141 AB02-WA05-01 10/31/2018 0 6 27636 5.16 Fluvial/Alluvial 118 23830 -2111

142 AB02-MC09-01 5/17/2019 0 6 24380 5.4 TRCS-outcrop 119 24174 -3111

143 AB03-MH03-01 10/30/2018 0 6 61048 5.43 TRCS-subcrop 120 24432 -387

144 AB03-MS03-01 5/14/2019 0 6 28302 5.89 TRCS-subcrop 121 24461 -2924

145 AB02-MD02-01 5/17/2019 0 4 33496 6.02 TRCS-outcrop 122 24562 -2407

146 AB02-WC02-01 5/17/2019 0 6 31694 7.62 TRCS-subcrop 123 24576 2880

147 AB03-NAA1-06 11/4/2018 0 3 96488 9.63 TRCS-subcrop 124 24877 -3982

148 AB02-MC02-01 5/17/2019 0 6 26288 13.8 TRCS-outcrop 125 25121 8871

149 AB03-NAA1-07 11/4/2018 0 6 80495 16.1 TRCS-subcrop 126 25308 8596

150 AB03-MD03-01 11/2/2018 0 6 141633 40.4 TRCS-subcrop 127 25437 -4070

151 AB03-MS01-01 5/14/2019 0 6 29574 50.9 TRCS-subcrop 128 25466 1262

152 AB02-MC06-01 5/17/2019 0 6 37948 58.8 TRCS-outcrop 129 25523 -83

153 AB03-MD01-01 11/2/2018 0 6 247999 60 TRCS-subcrop 130 25666 31527

154 AB02-MC05-01 5/17/2019 0 6 137800 77.1 TRCS-outcrop 131 25796 -1668

155 AB03-MD02-01 11/2/2018 0 6 271202 194 TRCS-subcrop 132 25824 -2112

133 25853 -4845

134 26068 33212

135 26599 7617

136 26728 3638

137 26771 -5571

138 27216 -7406

139 27876 -156

140 28106 14461

141 28192 -556

142 28537 -4157

143 28580 32468

144 29240 -938

145 29426 4070

146 31722 -28

147 34607 61882

148 40591 -14303

149 43891 36604

150 78762 62871

151 93830 -64256

152 105167 -67219

153 106889 141110

154 131428 6372

155 299182 -27980
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Notes:

% = percent
cpm = counts per minute
pCi/g = picocurie per gram 
Multiple R = correlation  coefficient
N = number of samples  or measurements  in dataset

P-value = probability-value

Ra-226 = Radium-226

R Square = coefficient  of determination
Sd = standard  deviation
t Stat = Student's t statistic
X = independent variable  (Radium-226)
Y = dependent  variable  (gamma)
J-flagged value

y = 1435x + 20787
R² = 0.6864
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Regression 1B

Observation Location ID Sample Date
Start Depth 
(inches bgs)

End Depth 
(inches bgs)

Normalized Uncollimated 
Surface Gamma (cpm)

Radium-226 
(pCi/g)

General Cover Type

SUMMARY OUTPUT

1 AB03-BSA3-09 11/6/2018 0 6 16536 0.539 Colluvium

2 AB03-GS02-01 10/30/2018 0 6 13936 0.573 TRCS-subcrop Regression Statistics

3 AB03-BSA3-04 11/6/2018 0 6 15912 0.587 Colluvium Multiple R 0.928

4 AB03-BSA3-15 11/6/2018 0 6 16571 0.628 Colluvium R Square 0.862

5 AB02-BSA2-10 11/3/2018 0 6 17264 0.654 Fluvial/Alluvial Adjusted R Square 0.861

6 AB02-BSA2-15 11/3/2018 0 6 16640 0.657 Fluvial/Alluvial Standard Error 9129

7 AB03-BSA3-13 11/6/2018 0 6 15755 0.665 Colluvium Observations 150

8 AB02-BSA2-13 11/3/2018 0 6 17680 0.677 Fluvial/Alluvial

9 AB03-MB05-01 5/14/2019 0 6 17702 0.714 TRCS-subcrop ANOVA

10 AB03-BSA3-03 11/6/2018 0 6 16328 0.725 Colluvium df SS MS F Significance F

11 AB02-BSA2-11 11/3/2018 0 6 16640 0.731 Fluvial/Alluvial Regression 1 7.71E+10 7.71E+10 925 1.54E-65

12 AB03-WA03-01 11/13/2018 0 6 22494 0.739 Fluvial/Alluvial Residual 148 1.23E+10 8.33E+07

13 AB03-BSA3-05 11/6/2018 0 6 16640 0.741 Colluvium Total 149 8.94E+10

14 AB02-BSA2-12 11/3/2018 0 6 20280 0.741 Fluvial/Alluvial

15 AB02-BSA2-14 11/3/2018 0 6 17160 0.752 Fluvial/Alluvial Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 90.0% Upper 90.0%

16 AB03-NAA1-12 11/4/2018 0 6 26963 0.755 TRCS-subcrop Intercept 20227 763 26.5 4.43E-58 18719 21735 18964 21490

17 AB03-BSA3-11 11/6/2018 0 6 16598 0.77 Colluvium X Variable 1 1344 44.2 30.4 1.54E-65 1257 1431 1271 1417

18 AB03-NAA2-04 11/4/2018 0 6 19516 0.777 Colluvium

19 AB03-NAA1-15 11/4/2018 0 3 20260 0.79 TRCS-subcrop

20 AB03-NAA1-11 11/4/2018 0 6 69597 0.795 TRCS-subcrop

21 AB03-BSA3-07 11/6/2018 0 6 16568 0.797 Colluvium RESIDUAL OUTPUT Potential outlier at 5% significance

22 AB03-GS04-01 11/2/2018 0 6 17357 0.799 TRCS-subcrop

23 AB03-NAA1-05 11/4/2018 0 4 57829 0.808 TRCS-subcrop Observation Predicted Y Residuals

24 AB03-NAA1-13 11/4/2018 0 4 26671 0.809 TRCS-subcrop 1 20951 -4415

25 AB03-BSA3-12 11/6/2018 0 6 17334 0.822 Colluvium 2 20997 -7061

26 AB03-BSA3-06 11/6/2018 0 6 15704 0.824 Colluvium 3 21016 -5104

27 AB03-NAA1-04 11/4/2018 0 2 31911 0.825 TRCS-subcrop 4 21071 -4500

28 AB03-BSA3-08 11/6/2018 0 6 17574 0.828 Colluvium 5 21106 -3842

29 AB03-GS03-01 10/30/2018 0 6 15392 0.834 TRCS-subcrop 6 21110 -4470

30 AB03-WA12-01 11/7/2018 0 6 15233 0.843 Fluvial/Alluvial 7 21121 -5366

31 AB03-BSA3-14 11/6/2018 0 6 16659 0.848 Colluvium 8 21137 -3457

32 AB03-GS10-01 11/7/2018 0 6 18285 0.869 Colluvium 9 21187 -3485

33 AB03-NAA2-08 11/4/2018 0 6 20804 0.881 Colluvium 10 21201 -4873

34 AB02-BSA2-07 11/3/2018 0 6 16158 0.882 Fluvial/Alluvial 11 21209 -4569

35 AB03-WA01-01 11/2/2018 0 6 16993 0.886 TRCS-subcrop 12 21220 1274

36 AB03-NAA2-05 11/4/2018 0 6 20097 0.906 Colluvium 13 21223 -4583

37 AB03-WA13-01 11/7/2018 0 6 14872 0.915 Fluvial/Alluvial 14 21223 -943

38 AB03-NAA2-06 11/4/2018 0 6 19731 0.916 Colluvium 15 21238 -4078

39 AB03-MS02-01 5/14/2019 0 6 18020 0.92 TRCS-subcrop 16 21242 5721

40 AB03-GS11-01 11/7/2018 0 6 18346 0.928 TRCS-subcrop 17 21262 -4664

41 AB03-BSA3-10 11/6/2018 0 6 17182 0.935 Colluvium 18 21271 -1755

42 AB03-BSA3-01 11/6/2018 0 6 16848 0.941 Colluvium 19 21289 -1028

43 AB03-NAA2-10 11/4/2018 0 6 19811 0.942 Colluvium 20 21295 48302

44 AB03-MH06-01 11/7/2018 0 6 16744 0.948 TRCS-subcrop 21 21298 -4731

45 AB02-BSA2-01 11/3/2018 0 2 16716 0.965 Fluvial/Alluvial 22 21301 -3944

46 AB02-BSA2-02 11/3/2018 0 6 15422 0.967 Fluvial/Alluvial 23 21313 36516

47 AB03-NAA2-11 11/4/2018 0 6 19978 0.968 Colluvium 24 21314 5356

48 AB02-MD03-01 5/17/2019 0 6 17914 0.969 TRCS-outcrop 25 21332 -3998

49 AB02-BSA2-08 11/3/2018 0 6 16423 0.974 Fluvial/Alluvial 26 21334 -5630

50 AB03-WA15-01 11/7/2018 0 6 14352 0.992 Fluvial/Alluvial 27 21336 10575

51 AB02-BSA2-09 11/3/2018 0 6 17368 0.995 Fluvial/Alluvial 28 21340 -3765

52 AB03-WA22-01 11/7/2018 0 6 25395 0.997 Fluvial/Alluvial 29 21348 -5956

53 AB03-WA11-01 11/7/2018 0 6 17692 1.05 Fluvial/Alluvial 30 21360 -6127

54 AB03-MH07-01 11/7/2018 0 6 17547 1.06 Colluvium 31 21367 -4708

55 AB03-WA02-01 11/13/2018 0 6 20853 1.07 Fluvial/Alluvial 32 21395 -3110

56 AB03-NAA1-01 11/4/2018 0 2 40590 1.07 TRCS-subcrop 33 21411 -607

57 AB03-WA04-01 11/13/2018 0 3 21196 1.08 Fluvial/Alluvial 34 21412 -5255

58 AB03-NAA1-03 11/4/2018 0 6 40621 1.08 TRCS-subcrop 35 21418 -4424

59 AB03-NAA2-03 11/4/2018 0 6 20230 1.09 Colluvium 36 21445 -1348

60 AB02-BSA2-04 11/3/2018 0 3 14924 1.09 Fluvial/Alluvial 37 21457 -6585

61 AB02-GS03-01 10/31/2018 0 6 16451 1.1 TRCS-subcrop 38 21458 -1727

62 AB03-BSA3-02 11/6/2018 0 6 16016 1.11 Colluvium 39 21463 -3443

63 AB02-GS09-01 11/2/2018 0 6 18720 1.11 TRCS-subcrop 40 21474 -3129

64 AB02-GS02-01 11/2/2018 0 6 16328 1.12 TRCS-subcrop 41 21484 -4301

65 AB03-NAA2-01 11/4/2018 0 6 23721 1.12 TRCS-subcrop 42 21492 -4644

66 AB03-NAA2-07 11/4/2018 0 6 22868 1.14 Colluvium 43 21493 -1682

67 AB03-WA10-01 11/7/2018 0 6 17860 1.14 Fluvial/Alluvial 44 21501 -4757

68 AB03-WA14-01 11/7/2018 0 6 18096 1.14 Fluvial/Alluvial 45 21524 -4808

69 AB03-NAA2-15 11/4/2018 0 3 23045 1.19 TRCS-subcrop 46 21527 -6104

70 AB03-WA21-01 10/30/2018 0 6 18512 1.21 Fluvial/Alluvial 47 21528 -1550

71 AB02-MH03-01 11/2/2018 0 6 18899 1.22 TRCS-subcrop 48 21529 -3615

72 AB03-NAA2-14 11/4/2018 0 6 19553 1.26 TRCS-subcrop 49 21536 -5113

73 AB02-BSA2-03 11/3/2018 0 3 14914 1.27 Fluvial/Alluvial 50 21560 -7208

74 AB03-NAA2-12 11/4/2018 0 6 22282 1.27 TRCS-subcrop 51 21564 -4196

75 AB03-MH05-01 11/7/2018 0 6 21112 1.31 TRCS-subcrop 52 21567 3829

76 AB03-NAA1-14 11/4/2018 0 3 23360 1.31 TRCS-subcrop 53 21638 -3946

77 AB02-BSA2-05 11/3/2018 0 5 16069 1.34 Fluvial/Alluvial 54 21652 -4105

78 AB02-WA02-01 11/2/2018 0 6 20889 1.36 Fluvial/Alluvial 55 21665 -812

79 AB02-GS04-01 10/31/2018 0 3 17713 1.36 TRCS-subcrop 56 21665 18925

80 AB02-GS05-01 10/31/2018 0 6 18658 1.36 TRCS-subcrop 57 21679 -483

81 AB03-NAA2-13 11/4/2018 0 6 21238 1.37 TRCS-subcrop 58 21679 18942

82 AB03-WA06-01 11/13/2018 0 4 17094 1.39 Fluvial/Alluvial 59 21692 -1462

83 AB02-MB03-01 5/16/2019 0 6 18444 1.39 TRCS-subcrop/outcrop 60 21692 -6768

84 AB02-GS11-01 11/2/2018 0 6 18096 1.43 TRCS-subcrop 61 21705 -5255

85 AB03-GS06-01 11/6/2018 0 6 17269 1.44 TRCS-subcrop 62 21719 -5703

86 AB03-NAA2-02 11/4/2018 0 6 20625 1.45 Colluvium 63 21719 -2999

87 AB03-WA09-01 11/7/2018 0 6 19819 1.46 Fluvial/Alluvial 64 21732 -5404

88 AB02-MC04-01 5/17/2019 0 6 18444 1.46 TRCS-outcrop 65 21732 1989

89 AB02-WA15-01 11/8/2018 0 6 17888 1.48 Fluvial/Alluvial 66 21759 1109

90 AB02-WA19-01 11/2/2018 0 6 17784 1.48 TRCS-subcrop 67 21759 -3900

91 AB03-NAA1-09 11/4/2018 0 2 35204 1.5 TRCS-subcrop 68 21759 -3663

92 AB02-MH02-01 11/2/2018 0 6 20713 1.51 TRCS-subcrop 69 21826 1219

93 AB03-WA05-01 11/13/2018 0 6 22912 1.53 Fluvial/Alluvial 70 21853 -3341

94 AB02-WA04-01 11/8/2018 0 6 18571 1.54 Fluvial/Alluvial 71 21867 -2968

95 AB02-WA10-01 10/31/2018 0 6 19368 1.59 Fluvial/Alluvial 72 21920 -2367

96 AB03-WA23-01 11/7/2018 0 6 23067 1.59 Fluvial/Alluvial 73 21934 -7020

97 AB02-WA08-01 10/31/2018 0 6 19261 1.62 Fluvial/Alluvial 74 21934 348

98 AB02-MB02-01 5/16/2019 0 6 18550 1.63 TRCS-subcrop/outcrop 75 21988 -876

99 AB03-WA25-01 11/7/2018 0 6 20645 1.65 Fluvial/Alluvial 76 21988 1372

100 AB02-WA09-01 10/31/2018 0 6 18940 1.66 Fluvial/Alluvial 77 22028 -5959

101 AB03-MB01-01 5/14/2019 0 6 22790 1.67 TRCS-subcrop 78 22055 -1166

102 AB03-GS05-01 11/2/2018 0 6 20619 1.71 TRCS-subcrop 79 22055 -4342

103 AB03-WA17-01 11/6/2018 0 5 19228 1.74 Fluvial/Alluvial 80 22055 -3397

104 AB02-WA14-01 11/8/2018 0 6 19240 1.76 Fluvial/Alluvial 81 22068 -830

105 AB02-WA07-01 10/31/2018 0 6 19527 1.77 Fluvial/Alluvial 82 22095 -5001

106 AB03-MB02-01 5/14/2019 0 6 22896 1.8 TRCS-subcrop 83 22095 -3651

107 AB02-BSA2-06 11/3/2018 0 3 15189 1.82 Fluvial/Alluvial 84 22149 -4053

108 AB03-WA08-01 11/2/2018 0 6 21736 1.83 Fluvial/Alluvial 85 22162 -4894

109 AB02-MH01-01 11/2/2018 0 6 24626 1.85 TRCS-subcrop 86 22176 -1551

110 AB02-WA12-01 10/31/2018 0 6 20475 1.89 Fluvial/Alluvial 87 22189 -2370

111 AB03-GS01-01 10/30/2018 0 6 27768 1.96 TRCS-subcrop 88 22189 -3745

112 AB02-GS10-01 11/2/2018 0 6 20176 2.01 TRCS-subcrop 89 22216 -4328

113 AB03-NAA1-10 11/4/2018 0 6 29173 2.04 TRCS-subcrop 90 22216 -4432

114 AB02-WA06-01 10/31/2018 0 6 21568 2.06 Fluvial/Alluvial 91 22243 12961

115 AB02-WC01-01 5/17/2019 0 6 26288 2.09 TRCS-subcrop 92 22256 -1544

116 AB03-NAA2-09 11/4/2018 0 6 22229 2.1 Colluvium 93 22283 628

117 AB02-WA03-01 11/2/2018 0 6 20881 2.12 Fluvial/Alluvial 94 22297 -3725

118 AB02-WA01-01 11/2/2018 0 6 21719 2.12 TRCS-subcrop 95 22364 -2996

119 AB03-NAA1-08 11/4/2018 0 2 21063 2.36 TRCS-subcrop 96 22364 703

120 AB02-WA11-01 10/31/2018 0 6 24045 2.54 Fluvial/Alluvial 97 22404 -3143

121 AB03-GS07-01 11/6/2018 0 6 21537 2.56 TRCS-subcrop 98 22418 -3868

122 AB02-WA13-01 10/31/2018 0 6 22155 2.63 Fluvial/Alluvial 99 22445 -1799

123 AB03-WA07-01 11/2/2018 0 6 27456 2.64 Fluvial/Alluvial 100 22458 -3518

124 AB03-WA24-01 11/7/2018 0 3 20895 2.85 Fluvial/Alluvial 101 22471 319

125 AB03-NAA1-02 11/4/2018 0 6 33993 3.02 TRCS-subcrop 102 22525 -1906

126 AB03-MH04-01 10/30/2018 0 6 33904 3.15 TRCS-subcrop 103 22566 -3338

127 AB02-WA16-01 10/31/2018 0 6 21367 3.24 Fluvial/Alluvial 104 22592 -3352

128 AB03-WA16-01 11/2/2018 0 6 26728 3.26 Fluvial/Alluvial 105 22606 -3079

129 AB02-MC10-01 5/16/2019 0 6 25440 3.3 TRCS-outcrop 106 22646 250

130 AB02-GS01-01 10/31/2018 0 6 57193 3.4 TRCS-subcrop 107 22673 -7484

131 AB03-GS08-01 11/2/2018 0 6 24128 3.49 TRCS-subcrop 108 22686 -950

132 AB02-GS07-01 11/2/2018 0 6 23712 3.51 TRCS-subcrop 109 22713 1913

133 AB02-WA18-01 11/8/2018 0 6 21008 3.53 TRCS-subcrop 110 22767 -2292

134 AB03-MH02-01 10/30/2018 0 6 59280 3.68 TRCS-subcrop 111 22861 4907

135 AB03-MH01-01 10/30/2018 0 6 34216 4.05 TRCS-subcrop 112 22928 -2752

136 AB02-GS08-01 11/2/2018 0 6 30366 4.14 TRCS-subcrop 113 22969 6205

137 AB02-MC03-01 5/17/2019 5 5 21200 4.17 TRCS-outcrop 114 22996 -1427

138 AB02-WA17-01 11/8/2018 0 6 19810 4.48 Fluvial/Alluvial 115 23036 3252

139 AB02-GS06-01 10/31/2018 0 6 27720 4.94 TRCS-subcrop 116 23049 -820

140 AB03-GS09-01 11/2/2018 0 6 42567 5.1 TRCS-subcrop 117 23076 -2195

141 AB02-WA05-01 10/31/2018 0 6 27636 5.16 Fluvial/Alluvial 118 23076 -1358

142 AB02-MC09-01 5/17/2019 0 6 24380 5.4 TRCS-outcrop 119 23399 -2336

143 AB03-MH03-01 10/30/2018 0 6 61048 5.43 TRCS-subcrop 120 23641 404

144 AB03-MS03-01 5/14/2019 0 6 28302 5.89 TRCS-subcrop 121 23668 -2130

145 AB02-MD02-01 5/17/2019 0 4 33496 6.02 TRCS-outcrop 122 23762 -1607

146 AB02-WC02-01 5/17/2019 0 6 31694 7.62 TRCS-subcrop 123 23775 3681

147 AB02-MC02-01 5/17/2019 0 6 26288 13.8 TRCS-outcrop 124 24057 -3162

148 AB03-NAA1-07 11/4/2018 0 6 80495 16.1 TRCS-subcrop 125 24286 9707

149 AB02-MC05-01 5/17/2019 0 6 137800 77.1 TRCS-outcrop 126 24461 9443

150 AB03-MD02-01 11/2/2018 0 6 271202 194 TRCS-subcrop 127 24582 -3214

128 24608 2120

129 24662 778

130 24797 32397

131 24918 -790

132 24944 -1232

133 24971 -3963

134 25173 34107

135 25670 8546

136 25791 4575

137 25831 -4631

138 26248 -6438

139 26866 854

140 27081 15486

141 27162 474

142 27485 -3105

143 27525 33523

144 28143 159

145 28318 5178

146 30468 1226

147 38774 -12486

148 41865 38630

149 123849 13951

150 280962 -9760
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Notes:

% = percent
cpm = counts per minute
pCi/g = picourie per gram
Multiple R = correlation  coefficient
N = number of samples  or measurements  in dataset
P-value = probability-value
Ra-226 = Radium-226

R Square = coefficient  of determination
Sd = standard  deviation
t Stat = Student's t statistic
X = independent variable  (Radium-226)
Y = dependent  variable  (gamma)

y = 1344x + 20227
R² = 0.8621
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Regression 1C

Observation Location ID Sample Date
Start Depth 
(inches bgs)

End Depth 
(inches bgs)

Normalized Uncollimated 
Surface Gamma (cpm)

Radium-226 
(pCi/g)

General Cover Type

SUMMARY OUTPUT

1 AB03-BSA3-09 11/6/2018 0 6 16536 0.539 Colluvium

2 AB03-GS02-01 10/30/2018 0 6 13936 0.573 TRCS-subcrop Regression Statistics

3 AB03-BSA3-04 11/6/2018 0 6 15912 0.587 Colluvium Multiple R 0.971

4 AB03-BSA3-15 11/6/2018 0 6 16571 0.628 Colluvium R Square 0.942

5 AB02-BSA2-10 11/3/2018 0 6 17264 0.654 Fluvial/Alluvial Adjusted R Square 0.942

6 AB02-BSA2-15 11/3/2018 0 6 16640 0.657 Fluvial/Alluvial Standard Error 5692

7 AB03-BSA3-13 11/6/2018 0 6 15755 0.665 Colluvium Observations 145

8 AB02-BSA2-13 11/3/2018 0 6 17680 0.677 Fluvial/Alluvial

9 AB03-MB05-01 5/14/2019 0 6 17702 0.714 TRCS-subcrop ANOVA

10 AB03-BSA3-03 11/6/2018 0 6 16328 0.725 Colluvium df SS MS F Significance F

11 AB02-BSA2-11 11/3/2018 0 6 16640 0.731 Fluvial/Alluvial Regression 1 7.59E+10 7.59E+10 2344 1.43E-90

12 AB03-WA03-01 11/13/2018 0 6 22494 0.739 Fluvial/Alluvial Residual 143 4.63E+09 3.24E+07

13 AB03-BSA3-05 11/6/2018 0 6 16640 0.741 Colluvium Total 144 8.06E+10

14 AB02-BSA2-12 11/3/2018 0 6 20280 0.741 Fluvial/Alluvial

15 AB02-BSA2-14 11/3/2018 0 6 17160 0.752 Fluvial/Alluvial Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 90.0% Upper 90.0%

16 AB03-NAA1-12 11/4/2018 0 6 26963 0.755 TRCS-subcrop Intercept 18935 483 39.2 2.33E-78 17980 19890 18135 19735

17 AB03-BSA3-11 11/6/2018 0 6 16598 0.77 Colluvium X Variable 1 1337 27.6 48.4 1.43E-90 1282 1391 1291 1383

18 AB03-NAA2-04 11/4/2018 0 6 19516 0.777 Colluvium

19 AB03-NAA1-15 11/4/2018 0 3 20260 0.79 TRCS-subcrop

20 AB03-BSA3-07 11/6/2018 0 6 16568 0.797 Colluvium

21 AB03-GS04-01 11/2/2018 0 6 17357 0.799 TRCS-subcrop RESIDUAL OUTPUT Potential outlier at 5% significance

22 AB03-NAA1-13 11/4/2018 0 4 26671 0.809 TRCS-subcrop

23 AB03-BSA3-12 11/6/2018 0 6 17334 0.822 Colluvium Observation Predicted Y Residuals

24 AB03-BSA3-06 11/6/2018 0 6 15704 0.824 Colluvium 1 19656 -3120

25 AB03-NAA1-04 11/4/2018 0 2 31911 0.825 TRCS-subcrop 2 19701 -5765

26 AB03-BSA3-08 11/6/2018 0 6 17574 0.828 Colluvium 3 19720 -3808

27 AB03-GS03-01 10/30/2018 0 6 15392 0.834 TRCS-subcrop 4 19775 -3204

28 AB03-WA12-01 11/7/2018 0 6 15233 0.843 Fluvial/Alluvial 5 19809 -2545

29 AB03-BSA3-14 11/6/2018 0 6 16659 0.848 Colluvium 6 19813 -3173

30 AB03-GS10-01 11/7/2018 0 6 18285 0.869 Colluvium 7 19824 -4069

31 AB03-NAA2-08 11/4/2018 0 6 20804 0.881 Colluvium 8 19840 -2160

32 AB02-BSA2-07 11/3/2018 0 6 16158 0.882 Fluvial/Alluvial 9 19890 -2188

33 AB03-WA01-01 11/2/2018 0 6 16993 0.886 TRCS-subcrop 10 19904 -3576

34 AB03-NAA2-05 11/4/2018 0 6 20097 0.906 Colluvium 11 19912 -3272

35 AB03-WA13-01 11/7/2018 0 6 14872 0.915 Fluvial/Alluvial 12 19923 2571

36 AB03-NAA2-06 11/4/2018 0 6 19731 0.916 Colluvium 13 19926 -3286

37 AB03-MS02-01 5/14/2019 0 6 18020 0.92 TRCS-subcrop 14 19926 354

38 AB03-GS11-01 11/7/2018 0 6 18346 0.928 TRCS-subcrop 15 19940 -2780

39 AB03-BSA3-10 11/6/2018 0 6 17182 0.935 Colluvium 16 19944 7018

40 AB03-BSA3-01 11/6/2018 0 6 16848 0.941 Colluvium 17 19965 -3366

41 AB03-NAA2-10 11/4/2018 0 6 19811 0.942 Colluvium 18 19974 -458

42 AB03-MH06-01 11/7/2018 0 6 16744 0.948 TRCS-subcrop 19 19991 269

43 AB02-BSA2-01 11/3/2018 0 2 16716 0.965 Fluvial/Alluvial 20 20001 -3433

44 AB02-BSA2-02 11/3/2018 0 6 15422 0.967 Fluvial/Alluvial 21 20003 -2647

45 AB03-NAA2-11 11/4/2018 0 6 19978 0.968 Colluvium 22 20017 6654

46 AB02-MD03-01 5/17/2019 0 6 17914 0.969 TRCS-outcrop 23 20034 -2700

47 AB02-BSA2-08 11/3/2018 0 6 16423 0.974 Fluvial/Alluvial 24 20037 -4333

48 AB03-WA15-01 11/7/2018 0 6 14352 0.992 Fluvial/Alluvial 25 20038 11873

49 AB02-BSA2-09 11/3/2018 0 6 17368 0.995 Fluvial/Alluvial 26 20042 -2468

50 AB03-WA22-01 11/7/2018 0 6 25395 0.997 Fluvial/Alluvial 27 20050 -4658

51 AB03-WA11-01 11/7/2018 0 6 17692 1.05 Fluvial/Alluvial 28 20062 -4829

52 AB03-MH07-01 11/7/2018 0 6 17547 1.06 Colluvium 29 20069 -3410

53 AB03-WA02-01 11/13/2018 0 6 20853 1.07 Fluvial/Alluvial 30 20097 -1812

54 AB03-NAA1-01 11/4/2018 0 2 40590 1.07 TRCS-subcrop 31 20113 691

55 AB03-WA04-01 11/13/2018 0 3 21196 1.08 Fluvial/Alluvial 32 20114 -3956

56 AB03-NAA1-03 11/4/2018 0 6 40621 1.08 TRCS-subcrop 33 20120 -3126

57 AB03-NAA2-03 11/4/2018 0 6 20230 1.09 Colluvium 34 20146 -49

58 AB02-BSA2-04 11/3/2018 0 3 14924 1.09 Fluvial/Alluvial 35 20158 -5286

59 AB02-GS03-01 10/31/2018 0 6 16451 1.1 TRCS-subcrop 36 20160 -429

60 AB03-BSA3-02 11/6/2018 0 6 16016 1.11 Colluvium 37 20165 -2145

61 AB02-GS09-01 11/2/2018 0 6 18720 1.11 TRCS-subcrop 38 20176 -1830

62 AB02-GS02-01 11/2/2018 0 6 16328 1.12 TRCS-subcrop 39 20185 -3003

63 AB03-NAA2-01 11/4/2018 0 6 23721 1.12 TRCS-subcrop 40 20193 -3345

64 AB03-NAA2-07 11/4/2018 0 6 22868 1.14 Colluvium 41 20194 -384

65 AB03-WA10-01 11/7/2018 0 6 17860 1.14 Fluvial/Alluvial 42 20203 -3459

66 AB03-WA14-01 11/7/2018 0 6 18096 1.14 Fluvial/Alluvial 43 20225 -3509

67 AB03-NAA2-15 11/4/2018 0 3 23045 1.19 TRCS-subcrop 44 20228 -4806

68 AB03-WA21-01 10/30/2018 0 6 18512 1.21 Fluvial/Alluvial 45 20229 -251

69 AB02-MH03-01 11/2/2018 0 6 18899 1.22 TRCS-subcrop 46 20231 -2317

70 AB03-NAA2-14 11/4/2018 0 6 19553 1.26 TRCS-subcrop 47 20237 -3814

71 AB02-BSA2-03 11/3/2018 0 3 14914 1.27 Fluvial/Alluvial 48 20261 -5909

72 AB03-NAA2-12 11/4/2018 0 6 22282 1.27 TRCS-subcrop 49 20265 -2897

73 AB03-MH05-01 11/7/2018 0 6 21112 1.31 TRCS-subcrop 50 20268 5127

74 AB03-NAA1-14 11/4/2018 0 3 23360 1.31 TRCS-subcrop 51 20339 -2647

75 AB02-BSA2-05 11/3/2018 0 5 16069 1.34 Fluvial/Alluvial 52 20352 -2805

76 AB02-WA02-01 11/2/2018 0 6 20889 1.36 Fluvial/Alluvial 53 20366 488

77 AB02-GS04-01 10/31/2018 0 3 17713 1.36 TRCS-subcrop 54 20366 20224

78 AB02-GS05-01 10/31/2018 0 6 18658 1.36 TRCS-subcrop 55 20379 817

79 AB03-NAA2-13 11/4/2018 0 6 21238 1.37 TRCS-subcrop 56 20379 20242

80 AB03-WA06-01 11/13/2018 0 4 17094 1.39 Fluvial/Alluvial 57 20392 -163

81 AB02-MB03-01 5/16/2019 0 6 18444 1.39 TRCS-subcrop/outcrop 58 20392 -5468

82 AB02-GS11-01 11/2/2018 0 6 18096 1.43 TRCS-subcrop 59 20406 -3955

83 AB03-GS06-01 11/6/2018 0 6 17269 1.44 TRCS-subcrop 60 20419 -4403

84 AB03-NAA2-02 11/4/2018 0 6 20625 1.45 Colluvium 61 20419 -1699

85 AB03-WA09-01 11/7/2018 0 6 19819 1.46 Fluvial/Alluvial 62 20432 -4104

86 AB02-MC04-01 5/17/2019 0 6 18444 1.46 TRCS-outcrop 63 20432 3289

87 AB02-WA15-01 11/8/2018 0 6 17888 1.48 Fluvial/Alluvial 64 20459 2409

88 AB02-WA19-01 11/2/2018 0 6 17784 1.48 TRCS-subcrop 65 20459 -2600

89 AB03-NAA1-09 11/4/2018 0 2 35204 1.5 TRCS-subcrop 66 20459 -2363

90 AB02-MH02-01 11/2/2018 0 6 20713 1.51 TRCS-subcrop 67 20526 2519

91 AB03-WA05-01 11/13/2018 0 6 22912 1.53 Fluvial/Alluvial 68 20553 -2041

92 AB02-WA04-01 11/8/2018 0 6 18571 1.54 Fluvial/Alluvial 69 20566 -1667

93 AB02-WA10-01 10/31/2018 0 6 19368 1.59 Fluvial/Alluvial 70 20620 -1066

94 AB03-WA23-01 11/7/2018 0 6 23067 1.59 Fluvial/Alluvial 71 20633 -5719

95 AB02-WA08-01 10/31/2018 0 6 19261 1.62 Fluvial/Alluvial 72 20633 1649

96 AB02-MB02-01 5/16/2019 0 6 18550 1.63 TRCS-subcrop/outcrop 73 20686 426

97 AB03-WA25-01 11/7/2018 0 6 20645 1.65 Fluvial/Alluvial 74 20686 2674

98 AB02-WA09-01 10/31/2018 0 6 18940 1.66 Fluvial/Alluvial 75 20727 -4658

99 AB03-MB01-01 5/14/2019 0 6 22790 1.67 TRCS-subcrop 76 20753 136

100 AB03-GS05-01 11/2/2018 0 6 20619 1.71 TRCS-subcrop 77 20753 -3040

101 AB03-WA17-01 11/6/2018 0 5 19228 1.74 Fluvial/Alluvial 78 20753 -2096

102 AB02-WA14-01 11/8/2018 0 6 19240 1.76 Fluvial/Alluvial 79 20767 472

103 AB02-WA07-01 10/31/2018 0 6 19527 1.77 Fluvial/Alluvial 80 20793 -3699

104 AB03-MB02-01 5/14/2019 0 6 22896 1.8 TRCS-subcrop 81 20793 -2349

105 AB02-BSA2-06 11/3/2018 0 3 15189 1.82 Fluvial/Alluvial 82 20847 -2751

106 AB03-WA08-01 11/2/2018 0 6 21736 1.83 Fluvial/Alluvial 83 20860 -3592

107 AB02-MH01-01 11/2/2018 0 6 24626 1.85 TRCS-subcrop 84 20874 -249

108 AB02-WA12-01 10/31/2018 0 6 20475 1.89 Fluvial/Alluvial 85 20887 -1068

109 AB03-GS01-01 10/30/2018 0 6 27768 1.96 TRCS-subcrop 86 20887 -2443

110 AB02-GS10-01 11/2/2018 0 6 20176 2.01 TRCS-subcrop 87 20914 -3026

111 AB03-NAA1-10 11/4/2018 0 6 29173 2.04 TRCS-subcrop 88 20914 -3130

112 AB02-WA06-01 10/31/2018 0 6 21568 2.06 Fluvial/Alluvial 89 20940 14264

113 AB02-WC01-01 5/17/2019 0 6 26288 2.09 TRCS-subcrop 90 20954 -241

114 AB03-NAA2-09 11/4/2018 0 6 22229 2.1 Colluvium 91 20981 1931

115 AB02-WA03-01 11/2/2018 0 6 20881 2.12 Fluvial/Alluvial 92 20994 -2423

116 AB02-WA01-01 11/2/2018 0 6 21719 2.12 TRCS-subcrop 93 21061 -1692

117 AB03-NAA1-08 11/4/2018 0 2 21063 2.36 TRCS-subcrop 94 21061 2006

118 AB02-WA11-01 10/31/2018 0 6 24045 2.54 Fluvial/Alluvial 95 21101 -1839

119 AB03-GS07-01 11/6/2018 0 6 21537 2.56 TRCS-subcrop 96 21114 -2564

120 AB02-WA13-01 10/31/2018 0 6 22155 2.63 Fluvial/Alluvial 97 21141 -496

121 AB03-WA07-01 11/2/2018 0 6 27456 2.64 Fluvial/Alluvial 98 21154 -2215

122 AB03-WA24-01 11/7/2018 0 3 20895 2.85 Fluvial/Alluvial 99 21168 1622

123 AB03-NAA1-02 11/4/2018 0 6 33993 3.02 TRCS-subcrop 100 21221 -602

124 AB03-MH04-01 10/30/2018 0 6 33904 3.15 TRCS-subcrop 101 21261 -2033

125 AB02-WA16-01 10/31/2018 0 6 21367 3.24 Fluvial/Alluvial 102 21288 -2048

126 AB03-WA16-01 11/2/2018 0 6 26728 3.26 Fluvial/Alluvial 103 21301 -1775

127 AB02-MC10-01 5/16/2019 0 6 25440 3.3 TRCS-outcrop 104 21341 1555

128 AB02-GS01-01 10/31/2018 0 6 57193 3.4 TRCS-subcrop 105 21368 -6180

129 AB03-GS08-01 11/2/2018 0 6 24128 3.49 TRCS-subcrop 106 21382 354

130 AB02-GS07-01 11/2/2018 0 6 23712 3.51 TRCS-subcrop 107 21408 3218

131 AB02-WA18-01 11/8/2018 0 6 21008 3.53 TRCS-subcrop 108 21462 -987

132 AB03-MH01-01 10/30/2018 0 6 34216 4.05 TRCS-subcrop 109 21555 6213

133 AB02-GS08-01 11/2/2018 0 6 30366 4.14 TRCS-subcrop 110 21622 -1446

134 AB02-MC03-01 5/17/2019 5 5 21200 4.17 TRCS-outcrop 111 21662 7511

135 AB02-WA17-01 11/8/2018 0 6 19810 4.48 Fluvial/Alluvial 112 21689 -121

136 AB02-GS06-01 10/31/2018 0 6 27720 4.94 TRCS-subcrop 113 21729 4559

137 AB03-GS09-01 11/2/2018 0 6 42567 5.1 TRCS-subcrop 114 21743 487

138 AB02-WA05-01 10/31/2018 0 6 27636 5.16 Fluvial/Alluvial 115 21769 -888

139 AB02-MC09-01 5/17/2019 0 6 24380 5.4 TRCS-outcrop 116 21769 -51

140 AB03-MS03-01 5/14/2019 0 6 28302 5.89 TRCS-subcrop 117 22090 -1027

141 AB02-MD02-01 5/17/2019 0 4 33496 6.02 TRCS-outcrop 118 22331 1714

142 AB02-WC02-01 5/17/2019 0 6 31694 7.62 TRCS-subcrop 119 22357 -820

143 AB02-MC02-01 5/17/2019 0 6 26288 13.8 TRCS-outcrop 120 22451 -296

144 AB02-MC05-01 5/17/2019 0 6 137800 77.1 TRCS-outcrop 121 22464 4992

145 AB03-MD02-01 11/2/2018 0 6 271202 194 TRCS-subcrop 122 22745 -1850

123 22972 11020

124 23146 10758

125 23267 -1899

126 23293 3435

127 23347 2093

128 23480 33713

129 23601 527

130 23627 85

131 23654 -2646

132 24349 9867

133 24470 5897

134 24510 -3310

135 24924 -5114

136 25539 2181

137 25753 16814

138 25833 1803

139 26154 -1774

140 26809 1493

141 26983 6513

142 29122 2572

143 37384 -11096

144 122005 15795

145 278281 -7080
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Regression 1D

Observation Location ID Sample Date
Start Depth (inches 

bgs)
End Depth 

(inches bgs)
Normalized Uncollimated 

Surface Gamma (cpm)
Radium-226 

(pCi/g)
General Cover Type

SUMMARY OUTPUT

1 AB03-BSA3-09 11/6/2018 0 6 16536 0.539 Colluvium

2 AB03-GS02-01 10/30/2018 0 6 13936 0.573 TRCS-subcrop Regression Statistics

3 AB03-BSA3-04 11/6/2018 0 6 15912 0.587 Colluvium Multiple R 0.984

4 AB03-BSA3-15 11/6/2018 0 6 16571 0.628 Colluvium R Square 0.969

5 AB02-BSA2-10 11/3/2018 0 6 17264 0.654 Fluvial/Alluvial Adjusted R Square 0.969

6 AB02-BSA2-15 11/3/2018 0 6 16640 0.657 Fluvial/Alluvial Standard Error 3836

7 AB03-BSA3-13 11/6/2018 0 6 15755 0.665 Colluvium Observations 140

8 AB02-BSA2-13 11/3/2018 0 6 17680 0.677 Fluvial/Alluvial

9 AB03-MB05-01 5/14/2019 0 6 17702 0.714 TRCS-subcrop ANOVA

10 AB03-BSA3-03 11/6/2018 0 6 16328 0.725 Colluvium df SS MS F Significance F

11 AB02-BSA2-11 11/3/2018 0 6 16640 0.731 Fluvial/Alluvial Regression 1 6.32E+10 6.32E+10 4297 7.09E-106

12 AB03-WA03-01 11/13/2018 0 6 22494 0.739 Fluvial/Alluvial Residual 138 2.03E+09 1.47E+07

13 AB03-BSA3-05 11/6/2018 0 6 16640 0.741 Colluvium Total 139 6.53E+10

14 AB02-BSA2-12 11/3/2018 0 6 20280 0.741 Fluvial/Alluvial

15 AB02-BSA2-14 11/3/2018 0 6 17160 0.752 Fluvial/Alluvial Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 90.0% Upper 90.0%

16 AB03-NAA1-12 11/4/2018 0 6 26963 0.755 TRCS-subcrop Intercept 18268 330 55.3 4.33E-96 17615 18920 17721 18814

17 AB03-BSA3-11 11/6/2018 0 6 16598 0.77 Colluvium X Variable 1 1306 19.9 65.6 7.09E-106 1267 1346 1273 1339

18 AB03-NAA2-04 11/4/2018 0 6 19516 0.777 Colluvium

19 AB03-NAA1-15 11/4/2018 0 3 20260 0.79 TRCS-subcrop

20 AB03-BSA3-07 11/6/2018 0 6 16568 0.797 Colluvium

21 AB03-GS04-01 11/2/2018 0 6 17357 0.799 TRCS-subcrop RESIDUAL OUTPUT Potential outlier at 5% significance

22 AB03-NAA1-13 11/4/2018 0 4 26671 0.809 TRCS-subcrop

23 AB03-BSA3-12 11/6/2018 0 6 17334 0.822 Colluvium Observation Predicted Y Residuals

24 AB03-BSA3-06 11/6/2018 0 6 15704 0.824 Colluvium 1 18972 -2436

25 AB03-NAA1-04 11/4/2018 0 2 31911 0.825 TRCS-subcrop 2 19016 -5080

26 AB03-BSA3-08 11/6/2018 0 6 17574 0.828 Colluvium 3 19035 -3123

27 AB03-GS03-01 10/30/2018 0 6 15392 0.834 TRCS-subcrop 4 19088 -2517

28 AB03-WA12-01 11/7/2018 0 6 15233 0.843 Fluvial/Alluvial 5 19122 -1858

29 AB03-BSA3-14 11/6/2018 0 6 16659 0.848 Colluvium 6 19126 -2486

30 AB03-GS10-01 11/7/2018 0 6 18285 0.869 Colluvium 7 19136 -3382

31 AB03-NAA2-08 11/4/2018 0 6 20804 0.881 Colluvium 8 19152 -1472

32 AB02-BSA2-07 11/3/2018 0 6 16158 0.882 Fluvial/Alluvial 9 19200 -1498

33 AB03-WA01-01 11/2/2018 0 6 16993 0.886 TRCS-subcrop 10 19215 -2887

34 AB03-NAA2-05 11/4/2018 0 6 20097 0.906 Colluvium 11 19223 -2583

35 AB03-WA13-01 11/7/2018 0 6 14872 0.915 Fluvial/Alluvial 12 19233 3261

36 AB03-NAA2-06 11/4/2018 0 6 19731 0.916 Colluvium 13 19236 -2596

37 AB03-MS02-01 5/14/2019 0 6 18020 0.92 TRCS-subcrop 14 19236 1044

38 AB03-GS11-01 11/7/2018 0 6 18346 0.928 TRCS-subcrop 15 19250 -2090

39 AB03-BSA3-10 11/6/2018 0 6 17182 0.935 Colluvium 16 19254 7709

40 AB03-BSA3-01 11/6/2018 0 6 16848 0.941 Colluvium 17 19274 -2675

41 AB03-NAA2-10 11/4/2018 0 6 19811 0.942 Colluvium 18 19283 233

42 AB03-MH06-01 11/7/2018 0 6 16744 0.948 TRCS-subcrop 19 19300 961

43 AB02-BSA2-01 11/3/2018 0 2 16716 0.965 Fluvial/Alluvial 20 19309 -2741

44 AB02-BSA2-02 11/3/2018 0 6 15422 0.967 Fluvial/Alluvial 21 19311 -1955

45 AB03-NAA2-11 11/4/2018 0 6 19978 0.968 Colluvium 22 19325 7346

46 AB02-MD03-01 5/17/2019 0 6 17914 0.969 TRCS-outcrop 23 19342 -2008

47 AB02-BSA2-08 11/3/2018 0 6 16423 0.974 Fluvial/Alluvial 24 19344 -3640

48 AB03-WA15-01 11/7/2018 0 6 14352 0.992 Fluvial/Alluvial 25 19345 12565

49 AB02-BSA2-09 11/3/2018 0 6 17368 0.995 Fluvial/Alluvial 26 19349 -1775

50 AB03-WA22-01 11/7/2018 0 6 25395 0.997 Fluvial/Alluvial 27 19357 -3965

51 AB03-WA11-01 11/7/2018 0 6 17692 1.05 Fluvial/Alluvial 28 19369 -4136

52 AB03-MH07-01 11/7/2018 0 6 17547 1.06 Colluvium 29 19376 -2717

53 AB03-WA02-01 11/13/2018 0 6 20853 1.07 Fluvial/Alluvial 30 19403 -1118

54 AB03-WA04-01 11/13/2018 0 3 21196 1.08 Fluvial/Alluvial 31 19419 1385

55 AB03-NAA2-03 11/4/2018 0 6 20230 1.09 Colluvium 32 19420 -3262

56 AB02-BSA2-04 11/3/2018 0 3 14924 1.09 Fluvial/Alluvial 33 19425 -2432

57 AB02-GS03-01 10/31/2018 0 6 16451 1.1 TRCS-subcrop 34 19451 646

58 AB03-BSA3-02 11/6/2018 0 6 16016 1.11 Colluvium 35 19463 -4591

59 AB02-GS09-01 11/2/2018 0 6 18720 1.11 TRCS-subcrop 36 19464 266

60 AB02-GS02-01 11/2/2018 0 6 16328 1.12 TRCS-subcrop 37 19470 -1450

61 AB03-NAA2-01 11/4/2018 0 6 23721 1.12 TRCS-subcrop 38 19480 -1134

62 AB03-NAA2-07 11/4/2018 0 6 22868 1.14 Colluvium 39 19489 -2307

63 AB03-WA10-01 11/7/2018 0 6 17860 1.14 Fluvial/Alluvial 40 19497 -2649

64 AB03-WA14-01 11/7/2018 0 6 18096 1.14 Fluvial/Alluvial 41 19498 313

65 AB03-NAA2-15 11/4/2018 0 3 23045 1.19 TRCS-subcrop 42 19506 -2762

66 AB03-WA21-01 10/30/2018 0 6 18512 1.21 Fluvial/Alluvial 43 19528 -2812

67 AB02-MH03-01 11/2/2018 0 6 18899 1.22 TRCS-subcrop 44 19531 -4109

68 AB03-NAA2-14 11/4/2018 0 6 19553 1.26 TRCS-subcrop 45 19532 446

69 AB02-BSA2-03 11/3/2018 0 3 14914 1.27 Fluvial/Alluvial 46 19534 -1620

70 AB03-NAA2-12 11/4/2018 0 6 22282 1.27 TRCS-subcrop 47 19540 -3117

71 AB03-MH05-01 11/7/2018 0 6 21112 1.31 TRCS-subcrop 48 19564 -5212

72 AB03-NAA1-14 11/4/2018 0 3 23360 1.31 TRCS-subcrop 49 19568 -2200

73 AB02-BSA2-05 11/3/2018 0 5 16069 1.34 Fluvial/Alluvial 50 19570 5825

74 AB02-WA02-01 11/2/2018 0 6 20889 1.36 Fluvial/Alluvial 51 19639 -1947

75 AB02-GS04-01 10/31/2018 0 3 17713 1.36 TRCS-subcrop 52 19652 -2106

76 AB02-GS05-01 10/31/2018 0 6 18658 1.36 TRCS-subcrop 53 19666 1188

77 AB03-NAA2-13 11/4/2018 0 6 21238 1.37 TRCS-subcrop 54 19679 1517

78 AB03-WA06-01 11/13/2018 0 4 17094 1.39 Fluvial/Alluvial 55 19692 538

79 AB02-MB03-01 5/16/2019 0 6 18444 1.39 TRCS-subcrop/outcrop 56 19692 -4767

80 AB02-GS11-01 11/2/2018 0 6 18096 1.43 TRCS-subcrop 57 19705 -3254

81 AB03-GS06-01 11/6/2018 0 6 17269 1.44 TRCS-subcrop 58 19718 -3702

82 AB03-NAA2-02 11/4/2018 0 6 20625 1.45 Colluvium 59 19718 -998

83 AB03-WA09-01 11/7/2018 0 6 19819 1.46 Fluvial/Alluvial 60 19731 -3403

84 AB02-MC04-01 5/17/2019 0 6 18444 1.46 TRCS-outcrop 61 19731 3991

85 AB02-WA15-01 11/8/2018 0 6 17888 1.48 Fluvial/Alluvial 62 19757 3111

86 AB02-WA19-01 11/2/2018 0 6 17784 1.48 TRCS-subcrop 63 19757 -1897

87 AB03-NAA1-09 11/4/2018 0 2 35204 1.5 TRCS-subcrop 64 19757 -1661

88 AB02-MH02-01 11/2/2018 0 6 20713 1.51 TRCS-subcrop 65 19822 3223

89 AB03-WA05-01 11/13/2018 0 6 22912 1.53 Fluvial/Alluvial 66 19848 -1336

90 AB02-WA04-01 11/8/2018 0 6 18571 1.54 Fluvial/Alluvial 67 19861 -962

91 AB02-WA10-01 10/31/2018 0 6 19368 1.59 Fluvial/Alluvial 68 19914 -360

92 AB03-WA23-01 11/7/2018 0 6 23067 1.59 Fluvial/Alluvial 69 19927 -5012

93 AB02-WA08-01 10/31/2018 0 6 19261 1.62 Fluvial/Alluvial 70 19927 2355

94 AB02-MB02-01 5/16/2019 0 6 18550 1.63 TRCS-subcrop/outcrop 71 19979 1133

95 AB03-WA25-01 11/7/2018 0 6 20645 1.65 Fluvial/Alluvial 72 19979 3381

96 AB02-WA09-01 10/31/2018 0 6 18940 1.66 Fluvial/Alluvial 73 20018 -3950

97 AB03-MB01-01 5/14/2019 0 6 22790 1.67 TRCS-subcrop 74 20044 845

98 AB03-GS05-01 11/2/2018 0 6 20619 1.71 TRCS-subcrop 75 20044 -2331

99 AB03-WA17-01 11/6/2018 0 5 19228 1.74 Fluvial/Alluvial 76 20044 -1387

100 AB02-WA14-01 11/8/2018 0 6 19240 1.76 Fluvial/Alluvial 77 20057 1181

101 AB02-WA07-01 10/31/2018 0 6 19527 1.77 Fluvial/Alluvial 78 20084 -2989

102 AB03-MB02-01 5/14/2019 0 6 22896 1.8 TRCS-subcrop 79 20084 -1640

103 AB02-BSA2-06 11/3/2018 0 3 15189 1.82 Fluvial/Alluvial 80 20136 -2040

104 AB03-WA08-01 11/2/2018 0 6 21736 1.83 Fluvial/Alluvial 81 20149 -2880

105 AB02-MH01-01 11/2/2018 0 6 24626 1.85 TRCS-subcrop 82 20162 463

106 AB02-WA12-01 10/31/2018 0 6 20475 1.89 Fluvial/Alluvial 83 20175 -356

107 AB03-GS01-01 10/30/2018 0 6 27768 1.96 TRCS-subcrop 84 20175 -1731

108 AB02-GS10-01 11/2/2018 0 6 20176 2.01 TRCS-subcrop 85 20201 -2313

109 AB03-NAA1-10 11/4/2018 0 6 29173 2.04 TRCS-subcrop 86 20201 -2417

110 AB02-WA06-01 10/31/2018 0 6 21568 2.06 Fluvial/Alluvial 87 20227 14977

111 AB02-WC01-01 5/17/2019 0 6 26288 2.09 TRCS-subcrop 88 20240 472

112 AB03-NAA2-09 11/4/2018 0 6 22229 2.1 Colluvium 89 20266 2645

113 AB02-WA03-01 11/2/2018 0 6 20881 2.12 Fluvial/Alluvial 90 20280 -1708

114 AB02-WA01-01 11/2/2018 0 6 21719 2.12 TRCS-subcrop 91 20345 -977

115 AB03-NAA1-08 11/4/2018 0 2 21063 2.36 TRCS-subcrop 92 20345 2722

116 AB02-WA11-01 10/31/2018 0 6 24045 2.54 Fluvial/Alluvial 93 20384 -1123

117 AB03-GS07-01 11/6/2018 0 6 21537 2.56 TRCS-subcrop 94 20397 -1847

118 AB02-WA13-01 10/31/2018 0 6 22155 2.63 Fluvial/Alluvial 95 20423 222

119 AB03-WA07-01 11/2/2018 0 6 27456 2.64 Fluvial/Alluvial 96 20436 -1497

120 AB03-WA24-01 11/7/2018 0 3 20895 2.85 Fluvial/Alluvial 97 20449 2341

121 AB03-NAA1-02 11/4/2018 0 6 33993 3.02 TRCS-subcrop 98 20502 117

122 AB03-MH04-01 10/30/2018 0 6 33904 3.15 TRCS-subcrop 99 20541 -1313

123 AB02-WA16-01 10/31/2018 0 6 21367 3.24 Fluvial/Alluvial 100 20567 -1327

124 AB03-WA16-01 11/2/2018 0 6 26728 3.26 Fluvial/Alluvial 101 20580 -1053

125 AB02-MC10-01 5/16/2019 0 6 25440 3.3 TRCS-outcrop 102 20619 2277

126 AB03-GS08-01 11/2/2018 0 6 24128 3.49 TRCS-subcrop 103 20645 -5457

127 AB02-GS07-01 11/2/2018 0 6 23712 3.51 TRCS-subcrop 104 20658 1078

128 AB02-WA18-01 11/8/2018 0 6 21008 3.53 TRCS-subcrop 105 20685 3942

129 AB03-MH01-01 10/30/2018 0 6 34216 4.05 TRCS-subcrop 106 20737 -262

130 AB02-GS08-01 11/2/2018 0 6 30366 4.14 TRCS-subcrop 107 20828 6940

131 AB02-MC03-01 5/17/2019 5 5 21200 4.17 TRCS-outcrop 108 20894 -718

132 AB02-WA17-01 11/8/2018 0 6 19810 4.48 Fluvial/Alluvial 109 20933 8241

133 AB02-GS06-01 10/31/2018 0 6 27720 4.94 TRCS-subcrop 110 20959 609

134 AB02-WA05-01 10/31/2018 0 6 27636 5.16 Fluvial/Alluvial 111 20998 5290

135 AB02-MC09-01 5/17/2019 0 6 24380 5.4 TRCS-outcrop 112 21011 1218

136 AB03-MS03-01 5/14/2019 0 6 28302 5.89 TRCS-subcrop 113 21037 -156

137 AB02-MD02-01 5/17/2019 0 4 33496 6.02 TRCS-outcrop 114 21037 681

138 AB02-WC02-01 5/17/2019 0 6 31694 7.62 TRCS-subcrop 115 21351 -288

139 AB02-MC02-01 5/17/2019 0 6 26288 13.8 TRCS-outcrop 116 21586 2459

140 AB03-MD02-01 11/2/2018 0 6 271202 194 TRCS-subcrop 117 21612 -75

118 21704 451

119 21717 5739

120 21991 -1096

121 22213 11780

122 22383 11521

123 22500 -1133

124 22527 4201

125 22579 2861

126 22827 1301

127 22853 859

128 22879 -1871

129 23559 10657

130 23676 6690

131 23715 -2515

132 24120 -4310

133 24721 2999

134 25009 2627

135 25322 -942

136 25962 2340

137 26132 7364

138 28222 3472

139 36296 -10008

140 271710 -509
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Notes: 
% = percent 
cpm = counts per minute 
pCi/g = picocurie per gram 
Multiple R = correlation  coefficient 
N = number of samples  or measurements  in dataset
P-value = probability-value 
Ra-226 = Radium-226 
R Square = coefficient  of determination 
Sd = standard  deviation 
t Stat = Student's t statistic 
X = independent variable  (Radium-226) 
Y = dependent  variable  (gamma) 

y = 1306.4x + 18268
R² = 0.9689
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Regression 1D Outliers



Regression 1E

Observation Location ID Sample Date
Start Depth 
(inches bgs)

End Depth 
(inches bgs)

Normalized Uncollimated 
Surface Gamma (cpm)

Radium-226 
(pCi/g)

General Cover Type

SUMMARY OUTPUT

1 AB03-BSA3-09 11/6/2018 0 6 16536 0.539 Colluvium

2 AB03-GS02-01 10/30/2018 0 6 13936 0.573 TRCS-subcrop Regression Statistics

3 AB03-BSA3-04 11/6/2018 0 6 15912 0.587 Colluvium Multiple R 0.989

4 AB03-BSA3-15 11/6/2018 0 6 16571 0.628 Colluvium R Square 0.979

5 AB02-BSA2-10 11/3/2018 0 6 17264 0.654 Fluvial/Alluvial Adjusted R Square 0.979

6 AB02-BSA2-15 11/3/2018 0 6 16640 0.657 Fluvial/Alluvial Standard Error 3183

7 AB03-BSA3-13 11/6/2018 0 6 15755 0.665 Colluvium Observations 136

8 AB02-BSA2-13 11/3/2018 0 6 17680 0.677 Fluvial/Alluvial

9 AB03-MB05-01 5/14/2019 0 6 17702 0.714 TRCS-subcrop ANOVA

10 AB03-BSA3-03 11/6/2018 0 6 16328 0.725 Colluvium df SS MS F Significance F

11 AB02-BSA2-11 11/3/2018 0 6 16640 0.731 Fluvial/Alluvial Regression 1 6.34E+10 6.34E+10 6254 2.50E-114

12 AB03-WA03-01 11/13/2018 0 6 22494 0.739 Fluvial/Alluvial Residual 134 1.36E+09 1.01E+07

13 AB03-BSA3-05 11/6/2018 0 6 16640 0.741 Colluvium Total 135 6.47E+10

14 AB02-BSA2-12 11/3/2018 0 6 20280 0.741 Fluvial/Alluvial

15 AB02-BSA2-14 11/3/2018 0 6 17160 0.752 Fluvial/Alluvial Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 90.0% Upper 90.0%

16 AB03-NAA1-12 11/4/2018 0 6 26963 0.755 TRCS-subcrop Intercept 17889 278 64.4 1.17E-102 17339 18439 17429 18349

17 AB03-BSA3-11 11/6/2018 0 6 16598 0.77 Colluvium X Variable 1 1308 16.5 79.1 2.50E-114 1275 1341 1281 1335

18 AB03-NAA2-04 11/4/2018 0 6 19516 0.777 Colluvium

19 AB03-NAA1-15 11/4/2018 0 3 20260 0.79 TRCS-subcrop

20 AB03-BSA3-07 11/6/2018 0 6 16568 0.797 Colluvium

21 AB03-GS04-01 11/2/2018 0 6 17357 0.799 TRCS-subcrop RESIDUAL OUTPUT Potential outlier at 5% significance

22 AB03-NAA1-13 11/4/2018 0 4 26671 0.809 TRCS-subcrop

23 AB03-BSA3-12 11/6/2018 0 6 17334 0.822 Colluvium Observation Predicted Y Residuals

24 AB03-BSA3-06 11/6/2018 0 6 15704 0.824 Colluvium 1 18594 -2058

25 AB03-BSA3-08 11/6/2018 0 6 17574 0.828 Colluvium 2 18638 -4702

26 AB03-GS03-01 10/30/2018 0 6 15392 0.834 TRCS-subcrop 3 18657 -2745

27 AB03-WA12-01 11/7/2018 0 6 15233 0.843 Fluvial/Alluvial 4 18710 -2140

28 AB03-BSA3-14 11/6/2018 0 6 16659 0.848 Colluvium 5 18744 -1480

29 AB03-GS10-01 11/7/2018 0 6 18285 0.869 Colluvium 6 18748 -2108

30 AB03-NAA2-08 11/4/2018 0 6 20804 0.881 Colluvium 7 18759 -3004

31 AB02-BSA2-07 11/3/2018 0 6 16158 0.882 Fluvial/Alluvial 8 18775 -1095

32 AB03-WA01-01 11/2/2018 0 6 16993 0.886 TRCS-subcrop 9 18823 -1121

33 AB03-NAA2-05 11/4/2018 0 6 20097 0.906 Colluvium 10 18837 -2509

34 AB03-WA13-01 11/7/2018 0 6 14872 0.915 Fluvial/Alluvial 11 18845 -2205

35 AB03-NAA2-06 11/4/2018 0 6 19731 0.916 Colluvium 12 18856 3638

36 AB03-MS02-01 5/14/2019 0 6 18020 0.92 TRCS-subcrop 13 18858 -2218

37 AB03-GS11-01 11/7/2018 0 6 18346 0.928 TRCS-subcrop 14 18858 1422

38 AB03-BSA3-10 11/6/2018 0 6 17182 0.935 Colluvium 15 18873 -1713

39 AB03-BSA3-01 11/6/2018 0 6 16848 0.941 Colluvium 16 18877 8086

40 AB03-NAA2-10 11/4/2018 0 6 19811 0.942 Colluvium 17 18896 -2298

41 AB03-MH06-01 11/7/2018 0 6 16744 0.948 TRCS-subcrop 18 18905 611

42 AB02-BSA2-01 11/3/2018 0 2 16716 0.965 Fluvial/Alluvial 19 18922 1338

43 AB02-BSA2-02 11/3/2018 0 6 15422 0.967 Fluvial/Alluvial 20 18931 -2364

44 AB03-NAA2-11 11/4/2018 0 6 19978 0.968 Colluvium 21 18934 -1577

45 AB02-MD03-01 5/17/2019 0 6 17914 0.969 TRCS-outcrop 22 18947 7723

46 AB02-BSA2-08 11/3/2018 0 6 16423 0.974 Fluvial/Alluvial 23 18964 -1630

47 AB03-WA15-01 11/7/2018 0 6 14352 0.992 Fluvial/Alluvial 24 18967 -3263

48 AB02-BSA2-09 11/3/2018 0 6 17368 0.995 Fluvial/Alluvial 25 18972 -1398

49 AB03-WA22-01 11/7/2018 0 6 25395 0.997 Fluvial/Alluvial 26 18980 -3588

50 AB03-WA11-01 11/7/2018 0 6 17692 1.05 Fluvial/Alluvial 27 18992 -3759

51 AB03-MH07-01 11/7/2018 0 6 17547 1.06 Colluvium 28 18998 -2339

52 AB03-WA02-01 11/13/2018 0 6 20853 1.07 Fluvial/Alluvial 29 19026 -740

53 AB03-WA04-01 11/13/2018 0 3 21196 1.08 Fluvial/Alluvial 30 19041 1763

54 AB03-NAA2-03 11/4/2018 0 6 20230 1.09 Colluvium 31 19043 -2885

55 AB02-BSA2-04 11/3/2018 0 3 14924 1.09 Fluvial/Alluvial 32 19048 -2055

56 AB02-GS03-01 10/31/2018 0 6 16451 1.1 TRCS-subcrop 33 19074 1023

57 AB03-BSA3-02 11/6/2018 0 6 16016 1.11 Colluvium 34 19086 -4214

58 AB02-GS09-01 11/2/2018 0 6 18720 1.11 TRCS-subcrop 35 19087 644

59 AB02-GS02-01 11/2/2018 0 6 16328 1.12 TRCS-subcrop 36 19092 -1072

60 AB03-NAA2-01 11/4/2018 0 6 23721 1.12 TRCS-subcrop 37 19103 -757

61 AB03-NAA2-07 11/4/2018 0 6 22868 1.14 Colluvium 38 19112 -1930

62 AB03-WA10-01 11/7/2018 0 6 17860 1.14 Fluvial/Alluvial 39 19120 -2272

63 AB03-WA14-01 11/7/2018 0 6 18096 1.14 Fluvial/Alluvial 40 19121 690

64 AB03-NAA2-15 11/4/2018 0 3 23045 1.19 TRCS-subcrop 41 19129 -2385

65 AB03-WA21-01 10/30/2018 0 6 18512 1.21 Fluvial/Alluvial 42 19151 -2435

66 AB02-MH03-01 11/2/2018 0 6 18899 1.22 TRCS-subcrop 43 19154 -3732

67 AB03-NAA2-14 11/4/2018 0 6 19553 1.26 TRCS-subcrop 44 19155 823

68 AB02-BSA2-03 11/3/2018 0 3 14914 1.27 Fluvial/Alluvial 45 19156 -1242

69 AB03-NAA2-12 11/4/2018 0 6 22282 1.27 TRCS-subcrop 46 19163 -2740

70 AB03-MH05-01 11/7/2018 0 6 21112 1.31 TRCS-subcrop 47 19187 -4835

71 AB03-NAA1-14 11/4/2018 0 3 23360 1.31 TRCS-subcrop 48 19190 -1822

72 AB02-BSA2-05 11/3/2018 0 5 16069 1.34 Fluvial/Alluvial 49 19193 6202

73 AB02-WA02-01 11/2/2018 0 6 20889 1.36 Fluvial/Alluvial 50 19262 -1570

74 AB02-GS04-01 10/31/2018 0 3 17713 1.36 TRCS-subcrop 51 19275 -1729

75 AB02-GS05-01 10/31/2018 0 6 18658 1.36 TRCS-subcrop 52 19289 1565

76 AB03-NAA2-13 11/4/2018 0 6 21238 1.37 TRCS-subcrop 53 19302 1894

77 AB03-WA06-01 11/13/2018 0 4 17094 1.39 Fluvial/Alluvial 54 19315 915

78 AB02-MB03-01 5/16/2019 0 6 18444 1.39 TRCS-subcrop/outcrop 55 19315 -4390

79 AB02-GS11-01 11/2/2018 0 6 18096 1.43 TRCS-subcrop 56 19328 -2877

80 AB03-GS06-01 11/6/2018 0 6 17269 1.44 TRCS-subcrop 57 19341 -3325

81 AB03-NAA2-02 11/4/2018 0 6 20625 1.45 Colluvium 58 19341 -621

82 AB03-WA09-01 11/7/2018 0 6 19819 1.46 Fluvial/Alluvial 59 19354 -3026

83 AB02-MC04-01 5/17/2019 0 6 18444 1.46 TRCS-outcrop 60 19354 4367

84 AB02-WA15-01 11/8/2018 0 6 17888 1.48 Fluvial/Alluvial 61 19380 3488

85 AB02-WA19-01 11/2/2018 0 6 17784 1.48 TRCS-subcrop 62 19380 -1520

86 AB02-MH02-01 11/2/2018 0 6 20713 1.51 TRCS-subcrop 63 19380 -1284

87 AB03-WA05-01 11/13/2018 0 6 22912 1.53 Fluvial/Alluvial 64 19445 3600

88 AB02-WA04-01 11/8/2018 0 6 18571 1.54 Fluvial/Alluvial 65 19472 -960

89 AB02-WA10-01 10/31/2018 0 6 19368 1.59 Fluvial/Alluvial 66 19485 -586

90 AB03-WA23-01 11/7/2018 0 6 23067 1.59 Fluvial/Alluvial 67 19537 16

91 AB02-WA08-01 10/31/2018 0 6 19261 1.62 Fluvial/Alluvial 68 19550 -4636

92 AB02-MB02-01 5/16/2019 0 6 18550 1.63 TRCS-subcrop/outcrop 69 19550 2732

93 AB03-WA25-01 11/7/2018 0 6 20645 1.65 Fluvial/Alluvial 70 19602 1510

94 AB02-WA09-01 10/31/2018 0 6 18940 1.66 Fluvial/Alluvial 71 19602 3758

95 AB03-MB01-01 5/14/2019 0 6 22790 1.67 TRCS-subcrop 72 19642 -3573

96 AB03-GS05-01 11/2/2018 0 6 20619 1.71 TRCS-subcrop 73 19668 1221

97 AB03-WA17-01 11/6/2018 0 5 19228 1.74 Fluvial/Alluvial 74 19668 -1955

98 AB02-WA14-01 11/8/2018 0 6 19240 1.76 Fluvial/Alluvial 75 19668 -1010

99 AB02-WA07-01 10/31/2018 0 6 19527 1.77 Fluvial/Alluvial 76 19681 1558

100 AB03-MB02-01 5/14/2019 0 6 22896 1.8 TRCS-subcrop 77 19707 -2613

101 AB02-BSA2-06 11/3/2018 0 3 15189 1.82 Fluvial/Alluvial 78 19707 -1263

102 AB03-WA08-01 11/2/2018 0 6 21736 1.83 Fluvial/Alluvial 79 19759 -1663

103 AB02-MH01-01 11/2/2018 0 6 24626 1.85 TRCS-subcrop 80 19772 -2504

104 AB02-WA12-01 10/31/2018 0 6 20475 1.89 Fluvial/Alluvial 81 19786 839

105 AB03-GS01-01 10/30/2018 0 6 27768 1.96 TRCS-subcrop 82 19799 20

106 AB02-GS10-01 11/2/2018 0 6 20176 2.01 TRCS-subcrop 83 19799 -1355

107 AB03-NAA1-10 11/4/2018 0 6 29173 2.04 TRCS-subcrop 84 19825 -1937

108 AB02-WA06-01 10/31/2018 0 6 21568 2.06 Fluvial/Alluvial 85 19825 -2041

109 AB02-WC01-01 5/17/2019 0 6 26288 2.09 TRCS-subcrop 86 19864 849

110 AB03-NAA2-09 11/4/2018 0 6 22229 2.1 Colluvium 87 19890 3021

111 AB02-WA03-01 11/2/2018 0 6 20881 2.12 Fluvial/Alluvial 88 19903 -1332

112 AB02-WA01-01 11/2/2018 0 6 21719 2.12 TRCS-subcrop 89 19969 -600

113 AB03-NAA1-08 11/4/2018 0 2 21063 2.36 TRCS-subcrop 90 19969 3098

114 AB02-WA11-01 10/31/2018 0 6 24045 2.54 Fluvial/Alluvial 91 20008 -746

115 AB03-GS07-01 11/6/2018 0 6 21537 2.56 TRCS-subcrop 92 20021 -1471

116 AB02-WA13-01 10/31/2018 0 6 22155 2.63 Fluvial/Alluvial 93 20047 598

117 AB03-WA07-01 11/2/2018 0 6 27456 2.64 Fluvial/Alluvial 94 20060 -1121

118 AB03-WA24-01 11/7/2018 0 3 20895 2.85 Fluvial/Alluvial 95 20073 2717

119 AB02-WA16-01 10/31/2018 0 6 21367 3.24 Fluvial/Alluvial 96 20126 493

120 AB03-WA16-01 11/2/2018 0 6 26728 3.26 Fluvial/Alluvial 97 20165 -937

121 AB02-MC10-01 5/16/2019 0 6 25440 3.3 TRCS-outcrop 98 20191 -951

122 AB03-GS08-01 11/2/2018 0 6 24128 3.49 TRCS-subcrop 99 20204 -677

123 AB02-GS07-01 11/2/2018 0 6 23712 3.51 TRCS-subcrop 100 20243 2653

124 AB02-WA18-01 11/8/2018 0 6 21008 3.53 TRCS-subcrop 101 20269 -5081

125 AB03-MH01-01 10/30/2018 0 6 34216 4.05 TRCS-subcrop 102 20283 1453

126 AB02-GS08-01 11/2/2018 0 6 30366 4.14 TRCS-subcrop 103 20309 4318

127 AB02-MC03-01 5/17/2019 5 5 21200 4.17 TRCS-outcrop 104 20361 114

128 AB02-WA17-01 11/8/2018 0 6 19810 4.48 Fluvial/Alluvial 105 20453 7315

129 AB02-GS06-01 10/31/2018 0 6 27720 4.94 TRCS-subcrop 106 20518 -342

130 AB02-WA05-01 10/31/2018 0 6 27636 5.16 Fluvial/Alluvial 107 20557 8616

131 AB02-MC09-01 5/17/2019 0 6 24380 5.4 TRCS-outcrop 108 20583 985

132 AB03-MS03-01 5/14/2019 0 6 28302 5.89 TRCS-subcrop 109 20623 5665

133 AB02-MD02-01 5/17/2019 0 4 33496 6.02 TRCS-outcrop 110 20636 1594

134 AB02-WC02-01 5/17/2019 0 6 31694 7.62 TRCS-subcrop 111 20662 219

135 AB02-MC02-01 5/17/2019 0 6 26288 13.8 TRCS-outcrop 112 20662 1057

136 AB03-MD02-01 11/2/2018 0 6 271202 194 TRCS-subcrop 113 20976 87

114 21211 2834

115 21237 300

116 21329 826

117 21342 6114

118 21617 -722

119 22127 -760

120 22153 4575

121 22205 3235

122 22454 1674

123 22480 1232

124 22506 -1498

125 23186 11030

126 23304 7062

127 23343 -2143

128 23749 -3939

129 24350 3370

130 24638 2998

131 24952 -572

132 25593 2709

133 25763 7733

134 27855 3839

135 35938 -9650

136 271625 -423
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Notes: 
% = percent 
cpm = counts per minute 
pCi/g = picocurie per gram 
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Regression 1F

Observation Location ID Sample Date
Start Depth 
(inches bgs)

End Depth (inches 
bgs)

Normalized Uncollimated 
Surface Gamma (cpm)

Radium-226 
(pCi/g)

General Cover Type

SUMMARY OUTPUT

1 AB03-BSA3-09 11/6/2018 0 6 16536 0.539 Colluvium

2 AB03-GS02-01 10/30/2018 0 6 13936 0.573 TRCS-subcrop Regression Statistics

3 AB03-BSA3-04 11/6/2018 0 6 15912 0.587 Colluvium Multiple R 0.990

4 AB03-BSA3-15 11/6/2018 0 6 16571 0.628 Colluvium R Square 0.981

5 AB02-BSA2-10 11/3/2018 0 6 17264 0.654 Fluvial/Alluvial Adjusted R Square 0.981

6 AB02-BSA2-15 11/3/2018 0 6 16640 0.657 Fluvial/Alluvial Standard Error 3047

7 AB03-BSA3-13 11/6/2018 0 6 15755 0.665 Colluvium Observations 135

8 AB02-BSA2-13 11/3/2018 0 6 17680 0.677 Fluvial/Alluvial

9 AB03-MB05-01 5/14/2019 0 6 17702 0.714 TRCS-subcrop ANOVA

10 AB03-BSA3-03 11/6/2018 0 6 16328 0.725 Colluvium df SS MS F Significance F

11 AB02-BSA2-11 11/3/2018 0 6 16640 0.731 Fluvial/Alluvial Regression 1 6.33E+10 6.33E+10 6820 3.74E-116

12 AB03-WA03-01 11/13/2018 0 6 22494 0.739 Fluvial/Alluvial Residual 133 1.23E+09 9.29E+06

13 AB03-BSA3-05 11/6/2018 0 6 16640 0.741 Colluvium Total 134 6.46E+10

14 AB02-BSA2-12 11/3/2018 0 6 20280 0.741 Fluvial/Alluvial

15 AB02-BSA2-14 11/3/2018 0 6 17160 0.752 Fluvial/Alluvial Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 90.0% Upper 90.0%

16 AB03-NAA1-12 11/4/2018 0 6 26963 0.755 TRCS-subcrop Intercept 17808 267 66.7 4.16E-104 17280 18336 17366 18250

17 AB03-BSA3-11 11/6/2018 0 6 16598 0.77 Colluvium X Variable 1 1308 15.8 82.6 3.74E-116 1276 1339 1281 1334

18 AB03-NAA2-04 11/4/2018 0 6 19516 0.777 Colluvium

19 AB03-NAA1-15 11/4/2018 0 3 20260 0.79 TRCS-subcrop

20 AB03-BSA3-07 11/6/2018 0 6 16568 0.797 Colluvium

21 AB03-GS04-01 11/2/2018 0 6 17357 0.799 TRCS-subcrop RESIDUAL OUTPUT No potential outliers at 5% significance

22 AB03-NAA1-13 11/4/2018 0 4 26671 0.809 TRCS-subcrop

23 AB03-BSA3-12 11/6/2018 0 6 17334 0.822 Colluvium Observation Predicted Y Residuals

24 AB03-BSA3-06 11/6/2018 0 6 15704 0.824 Colluvium 1 18513 -1977

25 AB03-BSA3-08 11/6/2018 0 6 17574 0.828 Colluvium 2 18557 -4621

26 AB03-GS03-01 10/30/2018 0 6 15392 0.834 TRCS-subcrop 3 18576 -2664

27 AB03-WA12-01 11/7/2018 0 6 15233 0.843 Fluvial/Alluvial 4 18629 -2059

28 AB03-BSA3-14 11/6/2018 0 6 16659 0.848 Colluvium 5 18663 -1399

29 AB03-GS10-01 11/7/2018 0 6 18285 0.869 Colluvium 6 18667 -2027

30 AB03-NAA2-08 11/4/2018 0 6 20804 0.881 Colluvium 7 18678 -2923

31 AB02-BSA2-07 11/3/2018 0 6 16158 0.882 Fluvial/Alluvial 8 18693 -1013

32 AB03-WA01-01 11/2/2018 0 6 16993 0.886 TRCS-subcrop 9 18742 -1040

33 AB03-NAA2-05 11/4/2018 0 6 20097 0.906 Colluvium 10 18756 -2428

34 AB03-WA13-01 11/7/2018 0 6 14872 0.915 Fluvial/Alluvial 11 18764 -2124

35 AB03-NAA2-06 11/4/2018 0 6 19731 0.916 Colluvium 12 18775 3719

36 AB03-MS02-01 5/14/2019 0 6 18020 0.92 TRCS-subcrop 13 18777 -2137

37 AB03-GS11-01 11/7/2018 0 6 18346 0.928 TRCS-subcrop 14 18777 1503

38 AB03-BSA3-10 11/6/2018 0 6 17182 0.935 Colluvium 15 18792 -1632

39 AB03-BSA3-01 11/6/2018 0 6 16848 0.941 Colluvium 16 18795 8167

40 AB03-NAA2-10 11/4/2018 0 6 19811 0.942 Colluvium 17 18815 -2217

41 AB03-MH06-01 11/7/2018 0 6 16744 0.948 TRCS-subcrop 18 18824 692

42 AB02-BSA2-01 11/3/2018 0 2 16716 0.965 Fluvial/Alluvial 19 18841 1419

43 AB02-BSA2-02 11/3/2018 0 6 15422 0.967 Fluvial/Alluvial 20 18850 -2283

44 AB03-NAA2-11 11/4/2018 0 6 19978 0.968 Colluvium 21 18853 -1496

45 AB02-MD03-01 5/17/2019 0 6 17914 0.969 TRCS-outcrop 22 18866 7805

46 AB02-BSA2-08 11/3/2018 0 6 16423 0.974 Fluvial/Alluvial 23 18883 -1549

47 AB03-WA15-01 11/7/2018 0 6 14352 0.992 Fluvial/Alluvial 24 18886 -3182

48 AB02-BSA2-09 11/3/2018 0 6 17368 0.995 Fluvial/Alluvial 25 18891 -1316

49 AB03-WA22-01 11/7/2018 0 6 25395 0.997 Fluvial/Alluvial 26 18899 -3507

50 AB03-WA11-01 11/7/2018 0 6 17692 1.05 Fluvial/Alluvial 27 18911 -3677

51 AB03-MH07-01 11/7/2018 0 6 17547 1.06 Colluvium 28 18917 -2258

52 AB03-WA02-01 11/13/2018 0 6 20853 1.07 Fluvial/Alluvial 29 18945 -659

53 AB03-WA04-01 11/13/2018 0 3 21196 1.08 Fluvial/Alluvial 30 18960 1844

54 AB03-NAA2-03 11/4/2018 0 6 20230 1.09 Colluvium 31 18962 -2804

55 AB02-BSA2-04 11/3/2018 0 3 14924 1.09 Fluvial/Alluvial 32 18967 -1973

56 AB02-GS03-01 10/31/2018 0 6 16451 1.1 TRCS-subcrop 33 18993 1104

57 AB03-BSA3-02 11/6/2018 0 6 16016 1.11 Colluvium 34 19005 -4133

58 AB02-GS09-01 11/2/2018 0 6 18720 1.11 TRCS-subcrop 35 19006 725

59 AB02-GS02-01 11/2/2018 0 6 16328 1.12 TRCS-subcrop 36 19011 -991

60 AB03-NAA2-01 11/4/2018 0 6 23721 1.12 TRCS-subcrop 37 19022 -676

61 AB03-NAA2-07 11/4/2018 0 6 22868 1.14 Colluvium 38 19031 -1848

62 AB03-WA10-01 11/7/2018 0 6 17860 1.14 Fluvial/Alluvial 39 19039 -2191

63 AB03-WA14-01 11/7/2018 0 6 18096 1.14 Fluvial/Alluvial 40 19040 771

64 AB03-NAA2-15 11/4/2018 0 3 23045 1.19 TRCS-subcrop 41 19048 -2304

65 AB03-WA21-01 10/30/2018 0 6 18512 1.21 Fluvial/Alluvial 42 19070 -2354

66 AB02-MH03-01 11/2/2018 0 6 18899 1.22 TRCS-subcrop 43 19073 -3650

67 AB03-NAA2-14 11/4/2018 0 6 19553 1.26 TRCS-subcrop 44 19074 904

68 AB02-BSA2-03 11/3/2018 0 3 14914 1.27 Fluvial/Alluvial 45 19075 -1161

69 AB03-NAA2-12 11/4/2018 0 6 22282 1.27 TRCS-subcrop 46 19082 -2659

70 AB03-MH05-01 11/7/2018 0 6 21112 1.31 TRCS-subcrop 47 19105 -4753

71 AB03-NAA1-14 11/4/2018 0 3 23360 1.31 TRCS-subcrop 48 19109 -1741

72 AB02-BSA2-05 11/3/2018 0 5 16069 1.34 Fluvial/Alluvial 49 19112 6284

73 AB02-WA02-01 11/2/2018 0 6 20889 1.36 Fluvial/Alluvial 50 19181 -1489

74 AB02-GS04-01 10/31/2018 0 3 17713 1.36 TRCS-subcrop 51 19194 -1648

75 AB02-GS05-01 10/31/2018 0 6 18658 1.36 TRCS-subcrop 52 19207 1646

76 AB03-NAA2-13 11/4/2018 0 6 21238 1.37 TRCS-subcrop 53 19220 1975

77 AB03-WA06-01 11/13/2018 0 4 17094 1.39 Fluvial/Alluvial 54 19234 996

78 AB02-MB03-01 5/16/2019 0 6 18444 1.39 TRCS-subcrop/outcrop 55 19234 -4309

79 AB02-GS11-01 11/2/2018 0 6 18096 1.43 TRCS-subcrop 56 19247 -2796

80 AB03-GS06-01 11/6/2018 0 6 17269 1.44 TRCS-subcrop 57 19260 -3244

81 AB03-NAA2-02 11/4/2018 0 6 20625 1.45 Colluvium 58 19260 -540

82 AB03-WA09-01 11/7/2018 0 6 19819 1.46 Fluvial/Alluvial 59 19273 -2945

83 AB02-MC04-01 5/17/2019 0 6 18444 1.46 TRCS-outcrop 60 19273 4449

84 AB02-WA15-01 11/8/2018 0 6 17888 1.48 Fluvial/Alluvial 61 19299 3569

85 AB02-WA19-01 11/2/2018 0 6 17784 1.48 TRCS-subcrop 62 19299 -1439

86 AB02-MH02-01 11/2/2018 0 6 20713 1.51 TRCS-subcrop 63 19299 -1203

87 AB03-WA05-01 11/13/2018 0 6 22912 1.53 Fluvial/Alluvial 64 19364 3681

88 AB02-WA04-01 11/8/2018 0 6 18571 1.54 Fluvial/Alluvial 65 19390 -878

89 AB02-WA10-01 10/31/2018 0 6 19368 1.59 Fluvial/Alluvial 66 19404 -504

90 AB03-WA23-01 11/7/2018 0 6 23067 1.59 Fluvial/Alluvial 67 19456 98

91 AB02-WA08-01 10/31/2018 0 6 19261 1.62 Fluvial/Alluvial 68 19469 -4555

92 AB02-MB02-01 5/16/2019 0 6 18550 1.63 TRCS-subcrop/outcrop 69 19469 2813

93 AB03-WA25-01 11/7/2018 0 6 20645 1.65 Fluvial/Alluvial 70 19521 1591

94 AB02-WA09-01 10/31/2018 0 6 18940 1.66 Fluvial/Alluvial 71 19521 3839

95 AB03-MB01-01 5/14/2019 0 6 22790 1.67 TRCS-subcrop 72 19560 -3492

96 AB03-GS05-01 11/2/2018 0 6 20619 1.71 TRCS-subcrop 73 19587 1302

97 AB03-WA17-01 11/6/2018 0 5 19228 1.74 Fluvial/Alluvial 74 19587 -1874

98 AB02-WA14-01 11/8/2018 0 6 19240 1.76 Fluvial/Alluvial 75 19587 -929

99 AB02-WA07-01 10/31/2018 0 6 19527 1.77 Fluvial/Alluvial 76 19600 1639

100 AB03-MB02-01 5/14/2019 0 6 22896 1.8 TRCS-subcrop 77 19626 -2532

101 AB02-BSA2-06 11/3/2018 0 3 15189 1.82 Fluvial/Alluvial 78 19626 -1182

102 AB03-WA08-01 11/2/2018 0 6 21736 1.83 Fluvial/Alluvial 79 19678 -1582

103 AB02-MH01-01 11/2/2018 0 6 24626 1.85 TRCS-subcrop 80 19691 -2423

104 AB02-WA12-01 10/31/2018 0 6 20475 1.89 Fluvial/Alluvial 81 19704 920

105 AB03-GS01-01 10/30/2018 0 6 27768 1.96 TRCS-subcrop 82 19717 101

106 AB02-GS10-01 11/2/2018 0 6 20176 2.01 TRCS-subcrop 83 19717 -1273

107 AB03-NAA1-10 11/4/2018 0 6 29173 2.04 TRCS-subcrop 84 19744 -1856

108 AB02-WA06-01 10/31/2018 0 6 21568 2.06 Fluvial/Alluvial 85 19744 -1960

109 AB02-WC01-01 5/17/2019 0 6 26288 2.09 TRCS-subcrop 86 19783 930

110 AB03-NAA2-09 11/4/2018 0 6 22229 2.1 Colluvium 87 19809 3103

111 AB02-WA03-01 11/2/2018 0 6 20881 2.12 Fluvial/Alluvial 88 19822 -1251

112 AB02-WA01-01 11/2/2018 0 6 21719 2.12 TRCS-subcrop 89 19887 -519

113 AB03-NAA1-08 11/4/2018 0 2 21063 2.36 TRCS-subcrop 90 19887 3180

114 AB02-WA11-01 10/31/2018 0 6 24045 2.54 Fluvial/Alluvial 91 19927 -665

115 AB03-GS07-01 11/6/2018 0 6 21537 2.56 TRCS-subcrop 92 19940 -1390

116 AB02-WA13-01 10/31/2018 0 6 22155 2.63 Fluvial/Alluvial 93 19966 680

117 AB03-WA07-01 11/2/2018 0 6 27456 2.64 Fluvial/Alluvial 94 19979 -1039

118 AB03-WA24-01 11/7/2018 0 3 20895 2.85 Fluvial/Alluvial 95 19992 2798

119 AB02-WA16-01 10/31/2018 0 6 21367 3.24 Fluvial/Alluvial 96 20044 574

120 AB03-WA16-01 11/2/2018 0 6 26728 3.26 Fluvial/Alluvial 97 20084 -856

121 AB02-MC10-01 5/16/2019 0 6 25440 3.3 TRCS-outcrop 98 20110 -870

122 AB03-GS08-01 11/2/2018 0 6 24128 3.49 TRCS-subcrop 99 20123 -596

123 AB02-GS07-01 11/2/2018 0 6 23712 3.51 TRCS-subcrop 100 20162 2734

124 AB02-WA18-01 11/8/2018 0 6 21008 3.53 TRCS-subcrop 101 20188 -5000

125 AB02-GS08-01 11/2/2018 0 6 30366 4.14 TRCS-subcrop 102 20201 1535

126 AB02-MC03-01 5/17/2019 5 5 21200 4.17 TRCS-outcrop 103 20227 4399

127 AB02-WA17-01 11/8/2018 0 6 19810 4.48 Fluvial/Alluvial 104 20280 195

128 AB02-GS06-01 10/31/2018 0 6 27720 4.94 TRCS-subcrop 105 20371 7397

129 AB02-WA05-01 10/31/2018 0 6 27636 5.16 Fluvial/Alluvial 106 20437 -261

130 AB02-MC09-01 5/17/2019 0 6 24380 5.4 TRCS-outcrop 107 20476 8698

131 AB03-MS03-01 5/14/2019 0 6 28302 5.89 TRCS-subcrop 108 20502 1066

132 AB02-MD02-01 5/17/2019 0 4 33496 6.02 TRCS-outcrop 109 20541 5747

133 AB02-WC02-01 5/17/2019 0 6 31694 7.62 TRCS-subcrop 110 20554 1675

134 AB02-MC02-01 5/17/2019 0 6 26288 13.8 TRCS-outcrop 111 20580 301

135 AB03-MD02-01 11/2/2018 0 6 271202 194 TRCS-subcrop 112 20580 1138

113 20894 169

114 21130 2915

115 21156 382

116 21247 908

117 21260 6196

118 21535 -640
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121 22123 3317

122 22372 1756

123 22398 1314

124 22424 -1416
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FIGURE

B-3

REGRESSION 1 OUTLIER EVALUATION

Notes:
1. cpm = count per minute
2. NAA = naturally occurring radioactive material assessment area
3. pCi/g = picocurie per gram
4. R2 = coefficient of determination 

EnPro Holdings, Inc.
Abandoned Uranium Mines A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation, Coconino County, Arizona
REMOVAL SITE EVALUATION REPORT

APPENDIX C – BACKGROUND REPORT, ATTACHMENT B



Regression 2A (Tappan Wash, LCR Terrace, and NAA1 Removed; limited to  <20 pCi/g)

Order Location ID Sample Date
Start Depth 
(inches bgs)

End Depth 
(inches bgs)

Normalized Uncollimated 
Surface Gamma (cpm)

Radium-226 
(pCi/g)

General Cover Type SUMMARY OUTPUT
1 AB03-BSA3-09 11/6/2018 0 6 16536 0.539 Colluvium

2 AB03-GS02-01 10/30/2018 0 6 13936 0.573 TRCS-subcrop Regression Statistics

3 AB03-BSA3-04 11/6/2018 0 6 15912 0.587 Colluvium Multiple R 0.559
4 AB03-BSA3-15 11/6/2018 0 6 16571 0.628 Colluvium R Square 0.313
5 AB02-BSA2-10 11/3/2018 0 6 17264 0.654 Fluvial/Alluvial Adjusted R Square 0.308
6 AB02-BSA2-15 11/3/2018 0 6 16640 0.657 Fluvial/Alluvial Standard Error 6091
7 AB03-BSA3-13 11/6/2018 0 6 15755 0.665 Colluvium Observations 134
8 AB02-BSA2-13 11/3/2018 0 6 17680 0.677 Fluvial/Alluvial

9 AB03-MB05-01 5/14/2019 0 6 17702 0.714 TRCS-subcrop ANOVA
10 AB03-BSA3-03 11/6/2018 0 6 16328 0.725 Colluvium df SS MS F Significance F

11 AB02-BSA2-11 11/3/2018 0 6 16640 0.731 Fluvial/Alluvial Regression 1 2.23E+09 2.23E+09 60.1 2.17E-12
12 AB03-WA03-01 11/13/2018 0 6 22494 0.739 Fluvial/Alluvial Residual 132 4.90E+09 3.71E+07
13 AB03-BSA3-05 11/6/2018 0 6 16640 0.741 Colluvium Total 133 7.13E+09
14 AB02-BSA2-12 11/3/2018 0 6 20280 0.741 Fluvial/Alluvial

15 AB02-BSA2-14 11/3/2018 0 6 17160 0.752 Fluvial/Alluvial Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 90.0% Upper 90.0%

16 AB03-BSA3-11 11/6/2018 0 6 16598 0.77 Colluvium Intercept 16612 785 21.2 2.81E-44 15060 18164 15313 17912
17 AB03-NAA2-04 11/4/2018 0 6 19516 0.777 Colluvium X Variable 1 2432 314 7.75 2.17E-12 1811 3053 1912 2952
18 AB03-BSA3-07 11/6/2018 0 6 16568 0.797 Colluvium

19 AB03-GS04-01 11/2/2018 0 6 17357 0.799 TRCS-subcrop

20 AB03-BSA3-12 11/6/2018 0 6 17334 0.822 Colluvium

21 AB03-BSA3-06 11/6/2018 0 6 15704 0.824 Colluvium RESIDUAL OUTPUT Potential outlier at 5% significance
22 AB03-BSA3-08 11/6/2018 0 6 17574 0.828 Colluvium

23 AB03-GS03-01 10/30/2018 0 6 15392 0.834 TRCS-subcrop Observation Predicted Y Residuals

24 AB03-WA12-01 11/7/2018 0 6 15233 0.843 Fluvial/Alluvial 1 17923 -1387
25 AB03-BSA3-14 11/6/2018 0 6 16659 0.848 Colluvium 2 18006 -4070
26 AB03-GS10-01 11/7/2018 0 6 18285 0.869 Colluvium 3 18040 -2128
27 AB03-NAA2-08 11/4/2018 0 6 20804 0.881 Colluvium 4 18140 -1569
28 AB02-BSA2-07 11/3/2018 0 6 16158 0.882 Fluvial/Alluvial 5 18203 -939
29 AB03-WA01-01 11/2/2018 0 6 16993 0.886 TRCS-subcrop 6 18210 -1570
30 AB03-NAA2-05 11/4/2018 0 6 20097 0.906 Colluvium 7 18230 -2475
31 AB03-WA13-01 11/7/2018 0 6 14872 0.915 Fluvial/Alluvial 8 18259 -579
32 AB03-NAA2-06 11/4/2018 0 6 19731 0.916 Colluvium 9 18349 -647
33 AB03-MS02-01 5/14/2019 0 6 18020 0.92 TRCS-subcrop 10 18375 -2047
34 AB03-GS11-01 11/7/2018 0 6 18346 0.928 TRCS-subcrop 11 18390 -1750
35 AB03-BSA3-10 11/6/2018 0 6 17182 0.935 Colluvium 12 18409 4084
36 AB03-BSA3-01 11/6/2018 0 6 16848 0.941 Colluvium 13 18414 -1774
37 AB03-NAA2-10 11/4/2018 0 6 19811 0.942 Colluvium 14 18414 1866
38 AB03-MH06-01 11/7/2018 0 6 16744 0.948 TRCS-subcrop 15 18441 -1281
39 AB02-BSA2-01 11/3/2018 0 2 16716 0.965 Fluvial/Alluvial 16 18485 -1887
40 AB02-BSA2-02 11/3/2018 0 6 15422 0.967 Fluvial/Alluvial 17 18502 1014
41 AB03-NAA2-11 11/4/2018 0 6 19978 0.968 Colluvium 18 18551 -1983
42 AB02-MD03-01 5/17/2019 0 6 17914 0.969 TRCS-outcrop 19 18555 -1199
43 AB02-BSA2-08 11/3/2018 0 6 16423 0.974 Fluvial/Alluvial 20 18611 -1277
44 AB03-WA15-01 11/7/2018 0 6 14352 0.992 Fluvial/Alluvial 21 18616 -2912
45 AB02-BSA2-09 11/3/2018 0 6 17368 0.995 Fluvial/Alluvial 22 18626 -1051
46 AB03-WA22-01 11/7/2018 0 6 25395 0.997 Fluvial/Alluvial 23 18641 -3249
47 AB03-WA11-01 11/7/2018 0 6 17692 1.05 Fluvial/Alluvial 24 18662 -3429
48 AB03-MH07-01 11/7/2018 0 6 17547 1.06 Colluvium 25 18675 -2016
49 AB03-WA02-01 11/13/2018 0 6 20853 1.07 Fluvial/Alluvial 26 18726 -440
50 AB03-WA04-01 11/13/2018 0 3 21196 1.08 Fluvial/Alluvial 27 18755 2049
51 AB03-NAA2-03 11/4/2018 0 6 20230 1.09 Colluvium 28 18757 -2599
52 AB02-BSA2-04 11/3/2018 0 3 14924 1.09 Fluvial/Alluvial 29 18767 -1774
53 AB02-GS03-01 10/31/2018 0 6 16451 1.1 TRCS-subcrop 30 18816 1281
54 AB03-BSA3-02 11/6/2018 0 6 16016 1.11 Colluvium 31 18838 -3966
55 AB02-GS09-01 11/2/2018 0 6 18720 1.11 TRCS-subcrop 32 18840 891
56 AB02-GS02-01 11/2/2018 0 6 16328 1.12 TRCS-subcrop 33 18850 -830
57 AB03-NAA2-01 11/4/2018 0 6 23721 1.12 TRCS-subcrop 34 18869 -523
58 AB03-NAA2-07 11/4/2018 0 6 22868 1.14 Colluvium 35 18886 -1704
59 AB03-WA10-01 11/7/2018 0 6 17860 1.14 Fluvial/Alluvial 36 18901 -2053
60 AB03-WA14-01 11/7/2018 0 6 18096 1.14 Fluvial/Alluvial 37 18903 908
61 AB03-NAA2-15 11/4/2018 0 3 23045 1.19 TRCS-subcrop 38 18918 -2174
62 AB03-WA21-01 10/30/2018 0 6 18512 1.21 Fluvial/Alluvial 39 18959 -2243
63 AB02-MH03-01 11/2/2018 0 6 18899 1.22 TRCS-subcrop 40 18964 -3542
64 AB03-NAA2-14 11/4/2018 0 6 19553 1.26 TRCS-subcrop 41 18966 1012
65 AB02-BSA2-03 11/3/2018 0 3 14914 1.27 Fluvial/Alluvial 42 18969 -1055
66 AB03-NAA2-12 11/4/2018 0 6 22282 1.27 TRCS-subcrop 43 18981 -2558
67 AB03-MH05-01 11/7/2018 0 6 21112 1.31 TRCS-subcrop 44 19025 -4673
68 AB02-BSA2-05 11/3/2018 0 5 16069 1.34 Fluvial/Alluvial 45 19032 -1664
69 AB02-WA02-01 11/2/2018 0 6 20889 1.36 Fluvial/Alluvial 46 19037 6359
70 AB02-GS04-01 10/31/2018 0 3 17713 1.36 TRCS-subcrop 47 19166 -1474
71 AB02-GS05-01 10/31/2018 0 6 18658 1.36 TRCS-subcrop 48 19190 -1643
72 AB03-NAA2-13 11/4/2018 0 6 21238 1.37 TRCS-subcrop 49 19214 1639
73 AB03-WA06-01 11/13/2018 0 4 17094 1.39 Fluvial/Alluvial 50 19239 1957
74 AB02-MB03-01 5/16/2019 0 6 18444 1.39 TRCS-subcrop/outcrop 51 19263 967
75 AB02-GS11-01 11/2/2018 0 6 18096 1.43 TRCS-subcrop 52 19263 -4339
76 AB03-GS06-01 11/6/2018 0 6 17269 1.44 TRCS-subcrop 53 19287 -2837
77 AB03-NAA2-02 11/4/2018 0 6 20625 1.45 Colluvium 54 19312 -3296
78 AB03-WA09-01 11/7/2018 0 6 19819 1.46 Fluvial/Alluvial 55 19312 -592
79 AB02-MC04-01 5/17/2019 0 6 18444 1.46 TRCS-outcrop 56 19336 -3008
80 AB02-WA15-01 11/8/2018 0 6 17888 1.48 Fluvial/Alluvial 57 19336 4385
81 AB02-WA19-01 11/2/2018 0 6 17784 1.48 TRCS-subcrop 58 19385 3483
82 AB02-MH02-01 11/2/2018 0 6 20713 1.51 TRCS-subcrop 59 19385 -1525
83 AB03-WA05-01 11/13/2018 0 6 22912 1.53 Fluvial/Alluvial 60 19385 -1289
84 AB02-WA04-01 11/8/2018 0 6 18571 1.54 Fluvial/Alluvial 61 19506 3539
85 AB02-WA10-01 10/31/2018 0 6 19368 1.59 Fluvial/Alluvial 62 19555 -1043
86 AB03-WA23-01 11/7/2018 0 6 23067 1.59 Fluvial/Alluvial 63 19579 -680
87 AB02-WA08-01 10/31/2018 0 6 19261 1.62 Fluvial/Alluvial 64 19677 -123
88 AB02-MB02-01 5/16/2019 0 6 18550 1.63 TRCS-subcrop/outcrop 65 19701 -4786
89 AB03-WA25-01 11/7/2018 0 6 20645 1.65 Fluvial/Alluvial 66 19701 2581
90 AB02-WA09-01 10/31/2018 0 6 18940 1.66 Fluvial/Alluvial 67 19798 1314
91 AB03-MB01-01 5/14/2019 0 6 22790 1.67 TRCS-subcrop 68 19871 -3802
92 AB03-GS05-01 11/2/2018 0 6 20619 1.71 TRCS-subcrop 69 19920 969
93 AB03-WA17-01 11/6/2018 0 5 19228 1.74 Fluvial/Alluvial 70 19920 -2207
94 AB02-WA14-01 11/8/2018 0 6 19240 1.76 Fluvial/Alluvial 71 19920 -1262
95 AB02-WA07-01 10/31/2018 0 6 19527 1.77 Fluvial/Alluvial 72 19944 1294
96 AB03-MB02-01 5/14/2019 0 6 22896 1.8 TRCS-subcrop 73 19993 -2898
97 AB02-BSA2-06 11/3/2018 0 3 15189 1.82 Fluvial/Alluvial 74 19993 -1549
98 AB03-WA08-01 11/2/2018 0 6 21736 1.83 Fluvial/Alluvial 75 20090 -1994
99 AB02-MH01-01 11/2/2018 0 6 24626 1.85 TRCS-subcrop 76 20114 -2846
100 AB02-WA12-01 10/31/2018 0 6 20475 1.89 Fluvial/Alluvial 77 20139 486
101 AB03-GS01-01 10/30/2018 0 6 27768 1.96 TRCS-subcrop 78 20163 -344
102 AB02-GS10-01 11/2/2018 0 6 20176 2.01 TRCS-subcrop 79 20163 -1719
103 AB02-WA06-01 10/31/2018 0 6 21568 2.06 Fluvial/Alluvial 80 20212 -2324
104 AB02-WC01-01 5/17/2019 0 6 26288 2.09 TRCS-subcrop 81 20212 -2428
105 AB03-NAA2-09 11/4/2018 0 6 22229 2.1 Colluvium 82 20285 428
106 AB02-WA03-01 11/2/2018 0 6 20881 2.12 Fluvial/Alluvial 83 20333 2578
107 AB02-WA01-01 11/2/2018 0 6 21719 2.12 TRCS-subcrop 84 20357 -1786
108 AB02-WA11-01 10/31/2018 0 6 24045 2.54 Fluvial/Alluvial 85 20479 -1111
109 AB03-GS07-01 11/6/2018 0 6 21537 2.56 TRCS-subcrop 86 20479 2588
110 AB02-WA13-01 10/31/2018 0 6 22155 2.63 Fluvial/Alluvial 87 20552 -1291
111 AB03-WA07-01 11/2/2018 0 6 27456 2.64 Fluvial/Alluvial 88 20576 -2026
112 AB03-WA24-01 11/7/2018 0 3 20895 2.85 Fluvial/Alluvial 89 20625 20
113 AB03-MH04-01 10/30/2018 0 6 33904 3.15 TRCS-subcrop 90 20649 -1710
114 AB02-WA16-01 10/31/2018 0 6 21367 3.24 Fluvial/Alluvial 91 20674 2116
115 AB03-WA16-01 11/2/2018 0 6 26728 3.26 Fluvial/Alluvial 92 20771 -152
116 AB02-MC10-01 5/16/2019 0 6 25440 3.3 TRCS-outcrop 93 20844 -1616
117 AB02-GS01-01 10/31/2018 0 6 57193 3.4 TRCS-subcrop 94 20892 -1652
118 AB03-GS08-01 11/2/2018 0 6 24128 3.49 TRCS-subcrop 95 20917 -1390
119 AB02-GS07-01 11/2/2018 0 6 23712 3.51 TRCS-subcrop 96 20990 1906
120 AB02-WA18-01 11/8/2018 0 6 21008 3.53 TRCS-subcrop 97 21038 -5850
121 AB03-MH02-01 10/30/2018 0 6 59280 3.68 TRCS-subcrop 98 21063 673
122 AB03-MH01-01 10/30/2018 0 6 34216 4.05 TRCS-subcrop 99 21111 3515
123 AB02-GS08-01 11/2/2018 0 6 30366 4.14 TRCS-subcrop 100 21209 -734
124 AB02-MC03-01 5/17/2019 5 5 21200 4.17 TRCS-outcrop 101 21379 6389
125 AB02-WA17-01 11/8/2018 0 6 19810 4.48 Fluvial/Alluvial 102 21500 -1324
126 AB02-GS06-01 10/31/2018 0 6 27720 4.94 TRCS-subcrop 103 21622 -54
127 AB03-GS09-01 11/2/2018 0 6 42567 5.1 TRCS-subcrop 104 21695 4593
128 AB02-WA05-01 10/31/2018 0 6 27636 5.16 Fluvial/Alluvial 105 21719 510
129 AB02-MC09-01 5/17/2019 0 6 24380 5.4 TRCS-outcrop 106 21768 -887
130 AB03-MH03-01 10/30/2018 0 6 61048 5.43 TRCS-subcrop 107 21768 -49
131 AB03-MS03-01 5/14/2019 0 6 28302 5.89 TRCS-subcrop 108 22789 1256
132 AB02-MD02-01 5/17/2019 0 4 33496 6.02 TRCS-outcrop 109 22838 -1301
133 AB02-WC02-01 5/17/2019 0 6 31694 7.62 TRCS-subcrop 110 23008 -853
134 AB02-MC02-01 5/17/2019 0 6 26288 13.8 TRCS-outcrop 111 23033 4423

112 23543 -2648
113 24273 9631
114 24492 -3125
115 24540 2188
116 24638 802
117 24881 32312
118 25100 -972
119 25148 -1436
120 25197 -4189
121 25562 33718
122 26462 7754
123 26680 3686
124 26753 -5553
125 27507 -7697
126 28626 -906
127 29015 13552
128 29161 -1525
129 29745 -5365
130 29818 31230
131 30936 -2634
132 31252 2244
133 35144 -3450
134 50173 -23885
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Regression 2A Outliers

Notes:

% = percent
cpm = counts per minute
pCi/g = picocurie per gram 
Multiple R = correlation coefficient

N = number of samples or measurements in dataset

P-value = probability-value

Ra-226 = Radium-226
R Square = coefficient of determination

Sd = standard deviation
t Stat = Student's t statistic

X = independent variable (Radium-226)
Y = dependent variable (gamma)



Regression 2B (Tappan Wash, LCR Terrace, and NAA1 Removed; limited to  <20 pCi/g)

Order Location ID Sample Date
Start Depth 
(inches bgs)

End Depth 
(inches bgs)

Normalized Uncollimated 
Surface Gamma (cpm)

Radium-226 
(pCi/g)

General Cover Type SUMMARY OUTPUT
1 AB03-BSA3-09 11/6/2018 0 6 16536 0.539 Colluvium

2 AB03-GS02-01 10/30/2018 0 6 13936 0.573 TRCS-subcrop Regression Statistics

3 AB03-BSA3-04 11/6/2018 0 6 15912 0.587 Colluvium Multiple R 0.752
4 AB03-BSA3-15 11/6/2018 0 6 16571 0.628 Colluvium R Square 0.565
5 AB02-BSA2-10 11/3/2018 0 6 17264 0.654 Fluvial/Alluvial Adjusted R Square 0.562
6 AB02-BSA2-15 11/3/2018 0 6 16640 0.657 Fluvial/Alluvial Standard Error 2704
7 AB03-BSA3-13 11/6/2018 0 6 15755 0.665 Colluvium Observations 129
8 AB02-BSA2-13 11/3/2018 0 6 17680 0.677 Fluvial/Alluvial

9 AB03-MB05-01 5/14/2019 0 6 17702 0.714 TRCS-subcrop ANOVA
10 AB03-BSA3-03 11/6/2018 0 6 16328 0.725 Colluvium df SS MS F

11 AB02-BSA2-11 11/3/2018 0 6 16640 0.731 Fluvial/Alluvial Regression 1 1.21E+09 1.21E+09
12 AB03-WA03-01 11/13/2018 0 6 22494 0.739 Fluvial/Alluvial Residual 127 9.28E+08 7.31E+06
13 AB03-BSA3-05 11/6/2018 0 6 16640 0.741 Colluvium Total 128 2.13E+09
14 AB02-BSA2-12 11/3/2018 0 6 20280 0.741 Fluvial/Alluvial

15 AB02-BSA2-14 11/3/2018 0 6 17160 0.752 Fluvial/Alluvial Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 90.0% Upper 90.0%

16 AB03-BSA3-11 11/6/2018 0 6 16598 0.77 Colluvium Intercept 15911 399 39.8 1.25E-73 15121 16702 15250 16573
17 AB03-NAA2-04 11/4/2018 0 6 19516 0.777 Colluvium X Variable 1 2448 191 12.8 1.02E-24 2071 2825 2132 2764
18 AB03-BSA3-07 11/6/2018 0 6 16568 0.797 Colluvium

19 AB03-GS04-01 11/2/2018 0 6 17357 0.799 TRCS-subcrop

20 AB03-BSA3-12 11/6/2018 0 6 17334 0.822 Colluvium

21 AB03-BSA3-06 11/6/2018 0 6 15704 0.824 Colluvium RESIDUAL OUTPUT Potential outlier at 5% significance
22 AB03-BSA3-08 11/6/2018 0 6 17574 0.828 Colluvium

23 AB03-GS03-01 10/30/2018 0 6 15392 0.834 TRCS-subcrop Observation Predicted Y Residuals

24 AB03-WA12-01 11/7/2018 0 6 15233 0.843 Fluvial/Alluvial 1 17231 -695
25 AB03-BSA3-14 11/6/2018 0 6 16659 0.848 Colluvium 2 17314 -3378
26 AB03-GS10-01 11/7/2018 0 6 18285 0.869 Colluvium 3 17348 -1436
27 AB03-NAA2-08 11/4/2018 0 6 20804 0.881 Colluvium 4 17449 -878
28 AB02-BSA2-07 11/3/2018 0 6 16158 0.882 Fluvial/Alluvial 5 17512 -248
29 AB03-WA01-01 11/2/2018 0 6 16993 0.886 TRCS-subcrop 6 17520 -880
30 AB03-NAA2-05 11/4/2018 0 6 20097 0.906 Colluvium 7 17539 -1784
31 AB03-WA13-01 11/7/2018 0 6 14872 0.915 Fluvial/Alluvial 8 17569 111
32 AB03-NAA2-06 11/4/2018 0 6 19731 0.916 Colluvium 9 17659 43
33 AB03-MS02-01 5/14/2019 0 6 18020 0.92 TRCS-subcrop 10 17686 -1358
34 AB03-GS11-01 11/7/2018 0 6 18346 0.928 TRCS-subcrop 11 17701 -1061
35 AB03-BSA3-10 11/6/2018 0 6 17182 0.935 Colluvium 12 17720 4773
36 AB03-BSA3-01 11/6/2018 0 6 16848 0.941 Colluvium 13 17725 -1085
37 AB03-NAA2-10 11/4/2018 0 6 19811 0.942 Colluvium 14 17725 2555
38 AB03-MH06-01 11/7/2018 0 6 16744 0.948 TRCS-subcrop 15 17752 -592
39 AB02-BSA2-01 11/3/2018 0 2 16716 0.965 Fluvial/Alluvial 16 17796 -1198
40 AB02-BSA2-02 11/3/2018 0 6 15422 0.967 Fluvial/Alluvial 17 17813 1702
41 AB03-NAA2-11 11/4/2018 0 6 19978 0.968 Colluvium 18 17862 -1295
42 AB02-MD03-01 5/17/2019 0 6 17914 0.969 TRCS-outcrop 19 17867 -511
43 AB02-BSA2-08 11/3/2018 0 6 16423 0.974 Fluvial/Alluvial 20 17924 -590
44 AB03-WA15-01 11/7/2018 0 6 14352 0.992 Fluvial/Alluvial 21 17928 -2224
45 AB02-BSA2-09 11/3/2018 0 6 17368 0.995 Fluvial/Alluvial 22 17938 -364
46 AB03-WA22-01 11/7/2018 0 6 25395 0.997 Fluvial/Alluvial 23 17953 -2561
47 AB03-WA11-01 11/7/2018 0 6 17692 1.05 Fluvial/Alluvial 24 17975 -2742
48 AB03-MH07-01 11/7/2018 0 6 17547 1.06 Colluvium 25 17987 -1329
49 AB03-WA02-01 11/13/2018 0 6 20853 1.07 Fluvial/Alluvial 26 18039 247
50 AB03-WA04-01 11/13/2018 0 3 21196 1.08 Fluvial/Alluvial 27 18068 2736
51 AB03-NAA2-03 11/4/2018 0 6 20230 1.09 Colluvium 28 18070 -1913
52 AB02-BSA2-04 11/3/2018 0 3 14924 1.09 Fluvial/Alluvial 29 18080 -1087
53 AB02-GS03-01 10/31/2018 0 6 16451 1.1 TRCS-subcrop 30 18129 1968
54 AB03-BSA3-02 11/6/2018 0 6 16016 1.11 Colluvium 31 18151 -3279
55 AB02-GS09-01 11/2/2018 0 6 18720 1.11 TRCS-subcrop 32 18154 1577
56 AB02-GS02-01 11/2/2018 0 6 16328 1.12 TRCS-subcrop 33 18164 -144
57 AB03-NAA2-01 11/4/2018 0 6 23721 1.12 TRCS-subcrop 34 18183 163
58 AB03-NAA2-07 11/4/2018 0 6 22868 1.14 Colluvium 35 18200 -1018
59 AB03-WA10-01 11/7/2018 0 6 17860 1.14 Fluvial/Alluvial 36 18215 -1367
60 AB03-WA14-01 11/7/2018 0 6 18096 1.14 Fluvial/Alluvial 37 18217 1594
61 AB03-NAA2-15 11/4/2018 0 3 23045 1.19 TRCS-subcrop 38 18232 -1488
62 AB03-WA21-01 10/30/2018 0 6 18512 1.21 Fluvial/Alluvial 39 18274 -1558
63 AB02-MH03-01 11/2/2018 0 6 18899 1.22 TRCS-subcrop 40 18279 -2856
64 AB03-NAA2-14 11/4/2018 0 6 19553 1.26 TRCS-subcrop 41 18281 1697
65 AB02-BSA2-03 11/3/2018 0 3 14914 1.27 Fluvial/Alluvial 42 18283 -369
66 AB03-NAA2-12 11/4/2018 0 6 22282 1.27 TRCS-subcrop 43 18296 -1873
67 AB03-MH05-01 11/7/2018 0 6 21112 1.31 TRCS-subcrop 44 18340 -3988
68 AB02-BSA2-05 11/3/2018 0 5 16069 1.34 Fluvial/Alluvial 45 18347 -979
69 AB02-WA02-01 11/2/2018 0 6 20889 1.36 Fluvial/Alluvial 46 18352 7043
70 AB02-GS04-01 10/31/2018 0 3 17713 1.36 TRCS-subcrop 47 18482 -789
71 AB02-GS05-01 10/31/2018 0 6 18658 1.36 TRCS-subcrop 48 18506 -959
72 AB03-NAA2-13 11/4/2018 0 6 21238 1.37 TRCS-subcrop 49 18531 2323
73 AB03-WA06-01 11/13/2018 0 4 17094 1.39 Fluvial/Alluvial 50 18555 2641
74 AB02-MB03-01 5/16/2019 0 6 18444 1.39 TRCS-subcrop/outcrop 51 18580 1650
75 AB02-GS11-01 11/2/2018 0 6 18096 1.43 TRCS-subcrop 52 18580 -3655
76 AB03-GS06-01 11/6/2018 0 6 17269 1.44 TRCS-subcrop 53 18604 -2153
77 AB03-NAA2-02 11/4/2018 0 6 20625 1.45 Colluvium 54 18629 -2613
78 AB03-WA09-01 11/7/2018 0 6 19819 1.46 Fluvial/Alluvial 55 18629 91
79 AB02-MC04-01 5/17/2019 0 6 18444 1.46 TRCS-outcrop 56 18653 -2325
80 AB02-WA15-01 11/8/2018 0 6 17888 1.48 Fluvial/Alluvial 57 18653 5068
81 AB02-WA19-01 11/2/2018 0 6 17784 1.48 TRCS-subcrop 58 18702 4166
82 AB02-MH02-01 11/2/2018 0 6 20713 1.51 TRCS-subcrop 59 18702 -842
83 AB03-WA05-01 11/13/2018 0 6 22912 1.53 Fluvial/Alluvial 60 18702 -606
84 AB02-WA04-01 11/8/2018 0 6 18571 1.54 Fluvial/Alluvial 61 18824 4221
85 AB02-WA10-01 10/31/2018 0 6 19368 1.59 Fluvial/Alluvial 62 18873 -361
86 AB03-WA23-01 11/7/2018 0 6 23067 1.59 Fluvial/Alluvial 63 18898 1
87 AB02-WA08-01 10/31/2018 0 6 19261 1.62 Fluvial/Alluvial 64 18996 558
88 AB02-MB02-01 5/16/2019 0 6 18550 1.63 TRCS-subcrop/outcrop 65 19020 -4106
89 AB03-WA25-01 11/7/2018 0 6 20645 1.65 Fluvial/Alluvial 66 19020 3262
90 AB02-WA09-01 10/31/2018 0 6 18940 1.66 Fluvial/Alluvial 67 19118 1994
91 AB03-MB01-01 5/14/2019 0 6 22790 1.67 TRCS-subcrop 68 19192 -3123
92 AB03-GS05-01 11/2/2018 0 6 20619 1.71 TRCS-subcrop 69 19241 1648
93 AB03-WA17-01 11/6/2018 0 5 19228 1.74 Fluvial/Alluvial 70 19241 -1528
94 AB02-WA14-01 11/8/2018 0 6 19240 1.76 Fluvial/Alluvial 71 19241 -583
95 AB02-WA07-01 10/31/2018 0 6 19527 1.77 Fluvial/Alluvial 72 19265 1973
96 AB03-MB02-01 5/14/2019 0 6 22896 1.8 TRCS-subcrop 73 19314 -2220
97 AB02-BSA2-06 11/3/2018 0 3 15189 1.82 Fluvial/Alluvial 74 19314 -870
98 AB03-WA08-01 11/2/2018 0 6 21736 1.83 Fluvial/Alluvial 75 19412 -1316
99 AB02-MH01-01 11/2/2018 0 6 24626 1.85 TRCS-subcrop 76 19436 -2168
100 AB02-WA12-01 10/31/2018 0 6 20475 1.89 Fluvial/Alluvial 77 19461 1164
101 AB03-GS01-01 10/30/2018 0 6 27768 1.96 TRCS-subcrop 78 19485 333
102 AB02-GS10-01 11/2/2018 0 6 20176 2.01 TRCS-subcrop 79 19485 -1041
103 AB02-WA06-01 10/31/2018 0 6 21568 2.06 Fluvial/Alluvial 80 19534 -1646
104 AB02-WC01-01 5/17/2019 0 6 26288 2.09 TRCS-subcrop 81 19534 -1750
105 AB03-NAA2-09 11/4/2018 0 6 22229 2.1 Colluvium 82 19608 1105
106 AB02-WA03-01 11/2/2018 0 6 20881 2.12 Fluvial/Alluvial 83 19657 3255
107 AB02-WA01-01 11/2/2018 0 6 21719 2.12 TRCS-subcrop 84 19681 -1110
108 AB02-WA11-01 10/31/2018 0 6 24045 2.54 Fluvial/Alluvial 85 19804 -435
109 AB03-GS07-01 11/6/2018 0 6 21537 2.56 TRCS-subcrop 86 19804 3263
110 AB02-WA13-01 10/31/2018 0 6 22155 2.63 Fluvial/Alluvial 87 19877 -616
111 AB03-WA07-01 11/2/2018 0 6 27456 2.64 Fluvial/Alluvial 88 19902 -1352
112 AB03-WA24-01 11/7/2018 0 3 20895 2.85 Fluvial/Alluvial 89 19951 695
113 AB03-MH04-01 10/30/2018 0 6 33904 3.15 TRCS-subcrop 90 19975 -1035
114 AB02-WA16-01 10/31/2018 0 6 21367 3.24 Fluvial/Alluvial 91 20000 2790
115 AB03-WA16-01 11/2/2018 0 6 26728 3.26 Fluvial/Alluvial 92 20097 521
116 AB02-MC10-01 5/16/2019 0 6 25440 3.3 TRCS-outcrop 93 20171 -943
117 AB03-GS08-01 11/2/2018 0 6 24128 3.49 TRCS-subcrop 94 20220 -980
118 AB02-GS07-01 11/2/2018 0 6 23712 3.51 TRCS-subcrop 95 20244 -718
119 AB02-WA18-01 11/8/2018 0 6 21008 3.53 TRCS-subcrop 96 20318 2578
120 AB03-MH01-01 10/30/2018 0 6 34216 4.05 TRCS-subcrop 97 20367 -5178
121 AB02-GS08-01 11/2/2018 0 6 30366 4.14 TRCS-subcrop 98 20391 1345
122 AB02-MC03-01 5/17/2019 5 5 21200 4.17 TRCS-outcrop 99 20440 4186
123 AB02-WA17-01 11/8/2018 0 6 19810 4.48 Fluvial/Alluvial 100 20538 -63
124 AB02-GS06-01 10/31/2018 0 6 27720 4.94 TRCS-subcrop 101 20709 7059
125 AB02-WA05-01 10/31/2018 0 6 27636 5.16 Fluvial/Alluvial 102 20832 -656
126 AB02-MC09-01 5/17/2019 0 6 24380 5.4 TRCS-outcrop 103 20954 614
127 AB03-MS03-01 5/14/2019 0 6 28302 5.89 TRCS-subcrop 104 21028 5260
128 AB02-MD02-01 5/17/2019 0 4 33496 6.02 TRCS-outcrop 105 21052 1177
129 AB02-WC02-01 5/17/2019 0 6 31694 7.62 TRCS-subcrop 106 21101 -220
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Regression 2B Outliers

Notes: 
% = percent 
cpm = counts per minute 
pCi/g = picocurie per gram 
Multiple R = correlation coefficient 
N = number of samples or measurements in dataset 
P-value = probability-value 
Ra-226 = Radium-226 
R Square = coefficient of determination 
Sd = standard deviation 

Significance F t Stat = Student's t statistic 

165 1.02365E-24 X = independent variable (Radium-226) 
Y = dependent variable (gamma) 



Regression 2C (Tappan Wash, LCR Terrace, and NAA1 Removed; limited to  <20 pCi/g)

Order Location ID Sample Date
Start Depth 
(inches bgs)

End Depth 
(inches bgs)

Normalized Uncollimated 
Surface Gamma (cpm)

Radium-226 
(pCi/g)

General Cover Type SUMMARY OUTPUT
1 AB03-BSA3-09 11/6/2018 0 6 16536 0.539 Colluvium

2 AB03-GS02-01 10/30/2018 0 6 13936 0.573 TRCS-subcrop Regression Statistics

3 AB03-BSA3-04 11/6/2018 0 6 15912 0.587 Colluvium Multiple R 0.760
4 AB03-BSA3-15 11/6/2018 0 6 16571 0.628 Colluvium R Square 0.577
5 AB02-BSA2-10 11/3/2018 0 6 17264 0.654 Fluvial/Alluvial Adjusted R Square 0.574
6 AB02-BSA2-15 11/3/2018 0 6 16640 0.657 Fluvial/Alluvial Standard Error 2552
7 AB03-BSA3-13 11/6/2018 0 6 15755 0.665 Colluvium Observations 128
8 AB02-BSA2-13 11/3/2018 0 6 17680 0.677 Fluvial/Alluvial

9 AB03-MB05-01 5/14/2019 0 6 17702 0.714 TRCS-subcrop ANOVA
10 AB03-BSA3-03 11/6/2018 0 6 16328 0.725 Colluvium df SS MS F Significance F

11 AB02-BSA2-11 11/3/2018 0 6 16640 0.731 Fluvial/Alluvial Regression 1 1.12E+09 1.12E+09 172 2.64E-25
12 AB03-WA03-01 11/13/2018 0 6 22494 0.739 Fluvial/Alluvial Residual 126 8.21E+08 6.51E+06
13 AB03-BSA3-05 11/6/2018 0 6 16640 0.741 Colluvium Total 127 1.94E+09
14 AB02-BSA2-12 11/3/2018 0 6 20280 0.741 Fluvial/Alluvial

15 AB02-BSA2-14 11/3/2018 0 6 17160 0.752 Fluvial/Alluvial Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 90.0% Upper 90.0%

16 AB03-BSA3-11 11/6/2018 0 6 16598 0.77 Colluvium Intercept 15959 377 42.3 2.49E-76 15212 16705 15334 16584
17 AB03-NAA2-04 11/4/2018 0 6 19516 0.777 Colluvium X Variable 1 2372 181 13.1 2.64E-25 2014 2730 2072 2671
18 AB03-BSA3-07 11/6/2018 0 6 16568 0.797 Colluvium

19 AB03-GS04-01 11/2/2018 0 6 17357 0.799 TRCS-subcrop

20 AB03-BSA3-12 11/6/2018 0 6 17334 0.822 Colluvium

21 AB03-BSA3-06 11/6/2018 0 6 15704 0.824 Colluvium RESIDUAL OUTPUT No potential outliers at 5% significance Skewness: 0.7
22 AB03-BSA3-08 11/6/2018 0 6 17574 0.828 Colluvium

23 AB03-GS03-01 10/30/2018 0 6 15392 0.834 TRCS-subcrop Observation Predicted Y Residuals

24 AB03-WA12-01 11/7/2018 0 6 15233 0.843 Fluvial/Alluvial 1 17237 -701
25 AB03-BSA3-14 11/6/2018 0 6 16659 0.848 Colluvium 2 17318 -3382
26 AB03-GS10-01 11/7/2018 0 6 18285 0.869 Colluvium 3 17351 -1439
27 AB03-NAA2-08 11/4/2018 0 6 20804 0.881 Colluvium 4 17448 -877
28 AB02-BSA2-07 11/3/2018 0 6 16158 0.882 Fluvial/Alluvial 5 17510 -246
29 AB03-WA01-01 11/2/2018 0 6 16993 0.886 TRCS-subcrop 6 17517 -877
30 AB03-NAA2-05 11/4/2018 0 6 20097 0.906 Colluvium 7 17536 -1781
31 AB03-WA13-01 11/7/2018 0 6 14872 0.915 Fluvial/Alluvial 8 17564 116
32 AB03-NAA2-06 11/4/2018 0 6 19731 0.916 Colluvium 9 17652 50
33 AB03-MS02-01 5/14/2019 0 6 18020 0.92 TRCS-subcrop 10 17678 -1350
34 AB03-GS11-01 11/7/2018 0 6 18346 0.928 TRCS-subcrop 11 17692 -1052
35 AB03-BSA3-10 11/6/2018 0 6 17182 0.935 Colluvium 12 17711 4783
36 AB03-BSA3-01 11/6/2018 0 6 16848 0.941 Colluvium 13 17716 -1076
37 AB03-NAA2-10 11/4/2018 0 6 19811 0.942 Colluvium 14 17716 2564
38 AB03-MH06-01 11/7/2018 0 6 16744 0.948 TRCS-subcrop 15 17742 -582
39 AB02-BSA2-01 11/3/2018 0 2 16716 0.965 Fluvial/Alluvial 16 17785 -1186
40 AB02-BSA2-02 11/3/2018 0 6 15422 0.967 Fluvial/Alluvial 17 17801 1714
41 AB03-NAA2-11 11/4/2018 0 6 19978 0.968 Colluvium 18 17849 -1281
42 AB02-MD03-01 5/17/2019 0 6 17914 0.969 TRCS-outcrop 19 17854 -497
43 AB02-BSA2-08 11/3/2018 0 6 16423 0.974 Fluvial/Alluvial 20 17908 -574
44 AB03-WA15-01 11/7/2018 0 6 14352 0.992 Fluvial/Alluvial 21 17913 -2209
45 AB02-BSA2-09 11/3/2018 0 6 17368 0.995 Fluvial/Alluvial 22 17922 -348
46 AB03-WA22-01 11/7/2018 0 6 25395 0.997 Fluvial/Alluvial 23 17937 -2545
47 AB03-WA11-01 11/7/2018 0 6 17692 1.05 Fluvial/Alluvial 24 17958 -2725
48 AB03-MH07-01 11/7/2018 0 6 17547 1.06 Colluvium 25 17970 -1311
49 AB03-WA02-01 11/13/2018 0 6 20853 1.07 Fluvial/Alluvial 26 18020 266
50 AB03-WA04-01 11/13/2018 0 3 21196 1.08 Fluvial/Alluvial 27 18048 2756
51 AB03-NAA2-03 11/4/2018 0 6 20230 1.09 Colluvium 28 18050 -1893
52 AB02-BSA2-04 11/3/2018 0 3 14924 1.09 Fluvial/Alluvial 29 18060 -1067
53 AB02-GS03-01 10/31/2018 0 6 16451 1.1 TRCS-subcrop 30 18107 1990
54 AB03-BSA3-02 11/6/2018 0 6 16016 1.11 Colluvium 31 18129 -3257
55 AB02-GS09-01 11/2/2018 0 6 18720 1.11 TRCS-subcrop 32 18131 1600
56 AB02-GS02-01 11/2/2018 0 6 16328 1.12 TRCS-subcrop 33 18141 -121
57 AB03-NAA2-01 11/4/2018 0 6 23721 1.12 TRCS-subcrop 34 18160 186
58 AB03-NAA2-07 11/4/2018 0 6 22868 1.14 Colluvium 35 18176 -994
59 AB03-WA10-01 11/7/2018 0 6 17860 1.14 Fluvial/Alluvial 36 18190 -1342
60 AB03-WA14-01 11/7/2018 0 6 18096 1.14 Fluvial/Alluvial 37 18193 1618
61 AB03-NAA2-15 11/4/2018 0 3 23045 1.19 TRCS-subcrop 38 18207 -1463
62 AB03-WA21-01 10/30/2018 0 6 18512 1.21 Fluvial/Alluvial 39 18247 -1531
63 AB02-MH03-01 11/2/2018 0 6 18899 1.22 TRCS-subcrop 40 18252 -2830
64 AB03-NAA2-14 11/4/2018 0 6 19553 1.26 TRCS-subcrop 41 18254 1724
65 AB02-BSA2-03 11/3/2018 0 3 14914 1.27 Fluvial/Alluvial 42 18257 -343
66 AB03-NAA2-12 11/4/2018 0 6 22282 1.27 TRCS-subcrop 43 18269 -1846
67 AB03-MH05-01 11/7/2018 0 6 21112 1.31 TRCS-subcrop 44 18311 -3959
68 AB02-BSA2-05 11/3/2018 0 5 16069 1.34 Fluvial/Alluvial 45 18318 -950
69 AB02-WA02-01 11/2/2018 0 6 20889 1.36 Fluvial/Alluvial 46 18323 7072
70 AB02-GS04-01 10/31/2018 0 3 17713 1.36 TRCS-subcrop 47 18449 -757
71 AB02-GS05-01 10/31/2018 0 6 18658 1.36 TRCS-subcrop 48 18473 -926
72 AB03-NAA2-13 11/4/2018 0 6 21238 1.37 TRCS-subcrop 49 18496 2357
73 AB03-WA06-01 11/13/2018 0 4 17094 1.39 Fluvial/Alluvial 50 18520 2676
74 AB02-MB03-01 5/16/2019 0 6 18444 1.39 TRCS-subcrop/outcrop 51 18544 1686
75 AB02-GS11-01 11/2/2018 0 6 18096 1.43 TRCS-subcrop 52 18544 -3619
76 AB03-GS06-01 11/6/2018 0 6 17269 1.44 TRCS-subcrop 53 18567 -2117
77 AB03-NAA2-02 11/4/2018 0 6 20625 1.45 Colluvium 54 18591 -2575
78 AB03-WA09-01 11/7/2018 0 6 19819 1.46 Fluvial/Alluvial 55 18591 129
79 AB02-MC04-01 5/17/2019 0 6 18444 1.46 TRCS-outcrop 56 18615 -2287
80 AB02-WA15-01 11/8/2018 0 6 17888 1.48 Fluvial/Alluvial 57 18615 5107
81 AB02-WA19-01 11/2/2018 0 6 17784 1.48 TRCS-subcrop 58 18662 4206
82 AB02-MH02-01 11/2/2018 0 6 20713 1.51 TRCS-subcrop 59 18662 -803
83 AB03-WA05-01 11/13/2018 0 6 22912 1.53 Fluvial/Alluvial 60 18662 -566
84 AB02-WA04-01 11/8/2018 0 6 18571 1.54 Fluvial/Alluvial 61 18781 4264
85 AB02-WA10-01 10/31/2018 0 6 19368 1.59 Fluvial/Alluvial 62 18828 -316
86 AB03-WA23-01 11/7/2018 0 6 23067 1.59 Fluvial/Alluvial 63 18852 47
87 AB02-WA08-01 10/31/2018 0 6 19261 1.62 Fluvial/Alluvial 64 18947 607
88 AB02-MB02-01 5/16/2019 0 6 18550 1.63 TRCS-subcrop/outcrop 65 18971 -4056
89 AB03-WA25-01 11/7/2018 0 6 20645 1.65 Fluvial/Alluvial 66 18971 3311
90 AB02-WA09-01 10/31/2018 0 6 18940 1.66 Fluvial/Alluvial 67 19066 2046
91 AB03-MB01-01 5/14/2019 0 6 22790 1.67 TRCS-subcrop 68 19137 -3068
92 AB03-GS05-01 11/2/2018 0 6 20619 1.71 TRCS-subcrop 69 19184 1705
93 AB03-WA17-01 11/6/2018 0 5 19228 1.74 Fluvial/Alluvial 70 19184 -1471
94 AB02-WA14-01 11/8/2018 0 6 19240 1.76 Fluvial/Alluvial 71 19184 -527
95 AB02-WA07-01 10/31/2018 0 6 19527 1.77 Fluvial/Alluvial 72 19208 2031
96 AB03-MB02-01 5/14/2019 0 6 22896 1.8 TRCS-subcrop 73 19255 -2161
97 AB02-BSA2-06 11/3/2018 0 3 15189 1.82 Fluvial/Alluvial 74 19255 -811
98 AB03-WA08-01 11/2/2018 0 6 21736 1.83 Fluvial/Alluvial 75 19350 -1254
99 AB02-MH01-01 11/2/2018 0 6 24626 1.85 TRCS-subcrop 76 19374 -2105
100 AB02-WA12-01 10/31/2018 0 6 20475 1.89 Fluvial/Alluvial 77 19398 1227
101 AB03-GS01-01 10/30/2018 0 6 27768 1.96 TRCS-subcrop 78 19421 398
102 AB02-GS10-01 11/2/2018 0 6 20176 2.01 TRCS-subcrop 79 19421 -977
103 AB02-WA06-01 10/31/2018 0 6 21568 2.06 Fluvial/Alluvial 80 19469 -1581
104 AB02-WC01-01 5/17/2019 0 6 26288 2.09 TRCS-subcrop 81 19469 -1685
105 AB03-NAA2-09 11/4/2018 0 6 22229 2.1 Colluvium 82 19540 1173
106 AB02-WA03-01 11/2/2018 0 6 20881 2.12 Fluvial/Alluvial 83 19587 3324
107 AB02-WA01-01 11/2/2018 0 6 21719 2.12 TRCS-subcrop 84 19611 -1040
108 AB02-WA11-01 10/31/2018 0 6 24045 2.54 Fluvial/Alluvial 85 19730 -361
109 AB03-GS07-01 11/6/2018 0 6 21537 2.56 TRCS-subcrop 86 19730 3337
110 AB02-WA13-01 10/31/2018 0 6 22155 2.63 Fluvial/Alluvial 87 19801 -539
111 AB03-WA07-01 11/2/2018 0 6 27456 2.64 Fluvial/Alluvial 88 19824 -1274
112 AB03-WA24-01 11/7/2018 0 3 20895 2.85 Fluvial/Alluvial 89 19872 774
113 AB02-WA16-01 10/31/2018 0 6 21367 3.24 Fluvial/Alluvial 90 19896 -956
114 AB03-WA16-01 11/2/2018 0 6 26728 3.26 Fluvial/Alluvial 91 19919 2871
115 AB02-MC10-01 5/16/2019 0 6 25440 3.3 TRCS-outcrop 92 20014 605
116 AB03-GS08-01 11/2/2018 0 6 24128 3.49 TRCS-subcrop 93 20085 -858
117 AB02-GS07-01 11/2/2018 0 6 23712 3.51 TRCS-subcrop 94 20133 -893
118 AB02-WA18-01 11/8/2018 0 6 21008 3.53 TRCS-subcrop 95 20156 -630
119 AB03-MH01-01 10/30/2018 0 6 34216 4.05 TRCS-subcrop 96 20228 2668
120 AB02-GS08-01 11/2/2018 0 6 30366 4.14 TRCS-subcrop 97 20275 -5086
121 AB02-MC03-01 5/17/2019 5 5 21200 4.17 TRCS-outcrop 98 20299 1437
122 AB02-WA17-01 11/8/2018 0 6 19810 4.48 Fluvial/Alluvial 99 20346 4280
123 AB02-GS06-01 10/31/2018 0 6 27720 4.94 TRCS-subcrop 100 20441 34
124 AB02-WA05-01 10/31/2018 0 6 27636 5.16 Fluvial/Alluvial 101 20607 7161
125 AB02-MC09-01 5/17/2019 0 6 24380 5.4 TRCS-outcrop 102 20726 -550
126 AB03-MS03-01 5/14/2019 0 6 28302 5.89 TRCS-subcrop 103 20844 724
127 AB02-MD02-01 5/17/2019 0 4 33496 6.02 TRCS-outcrop 104 20915 5373
128 AB02-WC02-01 5/17/2019 0 6 31694 7.62 TRCS-subcrop 105 20939 1290

106 20987 -106
107 20987 732
108 21983 2062
109 22030 -493
110 22196 -41
111 22220 5236
112 22718 -1823
113 23643 -2276
114 23690 3038
115 23785 1655
116 24236 -108
117 24283 -571
118 24331 -3323
119 25564 8652
120 25777 4589
121 25849 -4649
122 26584 -6774
123 27675 45
124 28197 -561
125 28766 -4386
126 29928 -1626
127 30236 3260
128 34031 -2337

-10,000

-8,000

-6,000

-4,000

-2,000

0

2,000

4,000

6,000

8,000

10,000

0 1 2 3 4 5 6 7 8 9

R
es

id
u

al
s 

(c
p

m
)

Radium-226 (pCi/g)

y = 2371.7x + 15959
R² = 0.5771

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

0 1 2 3 4 5 6 7 8 9
N

or
m

al
iz

ed
 U

nc
ol

lim
at

ed
 S

ur
fa

ce
 

S
ta

tic
 G

am
m

a 
(c

pm
)

Radium-226 (pCi/g)

Regression 2C (Tappan, LCR Terrace, and NAA1 Removed; <20 pCi/g)

Regression 2C

Notes: 
% = percent 
cpm = counts per minute 
pCi/g = picocurie per gram 
Multiple R = correlation coefficient 
N = number of samples or measurements in dataset

P-value = probability-value 
Ra-226 = Radium-226 
R Square = coefficient of determination 
Sd = standard deviation 
tX = independent Stat = Student's variable (Radiumt statistic  -226) 
Y = dependent variable (gamma) 



FIGURE

B-4

REGRESSION 2 OUTLIER EVALUATION

Notes:

1. cpm = count per minute
2. pCi/g = picocurie per gram
3. R2 = coefficient of determination
4. Greater than average relative standard deviation between walkover and static gamma
5. Greater than average percent difference between surface uncollimated and collimated
6. Greater than average percent difference between collimated surface and depth 

EnPro Holdings, Inc.
Abandoned Uranium Mines A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation, Coconino County, Arizona
REMOVAL SITE EVALUATION REPORT

APPENDIX C – BACKGROUND REPORT, ATTACHMENT B



Observation Location ID Ra-226 (pCi/g)
Ra-226 Uncertainity 

(2ơ ±, pCi/g) 

Uncollimated Static Gamma 
(cpm)

Uncollimated Static Gamma 
Uncertainity (cpm)

Uncollimated Static Gamma 
Uncertainity (2ơ ± , cpm)

Predicted 95%UCL 95%LCL 95%UPL 95%LPL

1 AB03-BSA3-09 0.539 0.167 16536 156 306 17237 17925 16549 22337 12137
2 AB03-GS02-01 0.573 0.183 13936 148 290 17318 17991 16644 22416 12219
3 AB03-BSA3-04 0.587 0.171 15912 154 303 17351 18018 16684 22448 12253
4 AB03-BSA3-15 0.628 0.152 16571 162 318 17448 18098 16798 22543 12353
5 AB02-BSA2-10 0.654 0.177 17264 158 310 17510 18148 16871 22604 12416
6 AB02-BSA2-15 0.657 0.162 16640 156 306 17517 18154 16879 22611 12423
7 AB03-BSA3-13 0.665 0.176 15755 160 313 17536 18170 16902 22629 12442
8 AB02-BSA2-13 0.677 0.205 17680 160 313 17564 18193 16935 22657 12472
9 AB03-MB05-01 0.714 0.207 17702 159 311 17652 18266 17038 22743 12561 Slope 2,372 15,959 intercept n 128
10 AB03-BSA3-03 0.725 0.166 16328 156 305 17678 18288 17068 22768 12588 SEslope 181 377 SEintercept xm 1.4
11 AB02-BSA2-11 0.731 0.232 16640 156 306 17692 18300 17085 22782 12602 RSQ 0.58 2,552 SEy SSxx 76
12 AB03-WA03-01 0.739 0.184 22494 180 353 17711 18316 17107 22801 12622 F 172 126 df t0.95 1.98
13 AB03-BSA3-05 0.741 0.194 16640 157 307 17716 18320 17112 22806 12626 SSregr 1,119,976,181 820,749,990 SSres SE 2,552
14 AB02-BSA2-12 0.741 0.196 20280 167 328 17716 18320 17112 22806 12626
15 AB02-BSA2-14 0.752 0.167 17160 158 310 17742 18342 17143 22831 12653
16 AB03-BSA3-11 0.77 0.244 16598 162 318 17785 18377 17192 22873 12697 Confidence Interval Prediction Interval
17 AB03-NAA2-04 0.777 0.189 19516 171 335 17801 18391 17212 22889 12713
18 AB03-BSA3-07 0.797 0.184 16568 162 318 17849 18431 17266 22936 12762
19 AB03-GS04-01 0.799 0.186 17357 164 321 17854 18435 17272 22941 12767
20 AB03-BSA3-12 0.822 0.214 17334 164 322 17908 18481 17335 22994 12822
21 AB03-BSA3-06 0.824 0.196 15704 154 301 17913 18485 17340 22999 12827
22 AB03-BSA3-08 0.828 0.241 17574 165 324 17922 18493 17351 23008 12837
23 AB03-GS03-01 0.834 0.205 15392 153 299 17937 18505 17368 23022 12851
24 AB03-WA12-01 0.843 0.172 15233 157 308 17958 18524 17392 23043 12873 df = degrees of freedom
25 AB03-BSA3-14 0.848 0.238 16659 162 318 17970 18534 17406 23055 12885 n = number of observations
26 AB03-GS10-01 0.869 0.251 18285 167 327 18020 18576 17463 23104 12935 SE = standard error
27 AB03-NAA2-08 0.881 0.191 20804 175 342 18048 18600 17496 23132 12964 SSres = unexplained variation
28 AB02-BSA2-07 0.882 0.221 16158 161 315 18050 18602 17498 23134 12967 SSregr = explained variation
29 AB03-WA01-01 0.886 0.216 16993 163 319 18060 18611 17509 23144 12976 SSxx = sum of squared deviation

cpm = counts per minute

pCi/g = picocurie per gram 
CL = upper confidence limit 
LCL = lower confidence limit 
UPL = upper prediction limit

LPL = lower prediction limit30 AB03-NAA2-05 0.906 0.178 20097 173 338 18107 18651 17563 23190 13024 tα = Student's t-value (95%)

31 AB03-WA13-01 0.915 0.202 14872 151 296 18129 18670 17588 23211 13046 X= Radium-226
32 AB03-NAA2-06 0.916 0.206 19731 171 336 18131 18672 17590 23214 13049 Xm = mean radium-226 
33 AB03-MS02-01 0.92 0.22 18020 160 313 18141 18680 17601 23223 13058 Y= Uncollimated Gamma
34 AB03-GS11-01 0.928 0.233 18346 167 327 18160 18696 17623 23242 13077
35 AB03-BSA3-10 0.935 0.229 17182 164 321 18176 18711 17642 23258 13094
36 AB03-BSA3-01 0.941 0.254 16848 157 308 18190 18723 17658 23272 13109
37 AB03-NAA2-10 0.942 0.216 19811 172 337 18193 18725 17660 23274 13111
38 AB03-MH06-01 0.948 0.194 16744 157 308 18207 18737 17677 23288 13126
39 AB02-BSA2-01 0.965 0.194 16716 162 318 18247 18772 17722 23328 13166
40 AB02-BSA2-02 0.967 0.208 15422 158 310 18252 18777 17727 23333 13171
41 AB03-NAA2-11 0.968 0.234 19978 172 338 18254 18779 17730 23335 13174
42 AB02-MD03-01 0.969 0.243 17914 159 312 18257 18781 17733 23338 13176
43 AB02-BSA2-08 0.974 0.214 16423 161 316 18269 18791 17746 23349 13188
44 AB03-WA15-01 0.992 0.23 14352 150 293 18311 18828 17794 23391 13231
45 AB02-BSA2-09 0.995 0.236 17368 159 311 18318 18835 17802 23398 13238
46 AB03-WA22-01 0.997 0.252 25395 187 367 18323 18839 17807 23403 13243
47 AB03-WA11-01 1.05 0.216 17692 165 323 18449 18950 17948 23527 13370
48 AB03-MH07-01 1.06 0.248 17547 165 323 18473 18971 17974 23551 13394
49 AB03-WA02-01 1.07 0.245 20853 175 344 18496 18992 18000 23574 13418
50 AB03-WA04-01 1.08 0.228 21196 176 346 18520 19013 18027 23598 13442
51 AB03-NAA2-03 1.09 0.21 20230 173 339 18544 19035 18053 23621 13466
52 AB02-BSA2-04 1.09 0.264 14924 157 307 18544 19035 18053 23621 13466
53 AB02-GS03-01 1.1 0.257 16451 161 315 18567 19056 18079 23645 13490
54 AB03-BSA3-02 1.11 0.263 16016 155 303 18591 19077 18105 23668 13514
55 AB02-GS09-01 1.11 0.209 18720 164 321 18591 19077 18105 23668 13514
56 AB02-GS02-01 1.12 0.229 16328 157 307 18615 19099 18131 23692 13538
57 AB03-NAA2-01 1.12 0.261 23721 183 358 18615 19099 18131 23692 13538
58 AB03-NAA2-07 1.14 0.213 22868 180 354 18662 19142 18183 23739 13586
59 AB03-WA10-01 1.14 0.228 17860 166 324 18662 19142 18183 23739 13586
60 AB03-WA14-01 1.14 0.244 18096 161 316 18662 19142 18183 23739 13586
61 AB03-NAA2-15 1.19 0.245 23045 181 355 18781 19251 18311 23856 13705
62 AB03-WA21-01 1.21 0.247 18512 162 318 18828 19295 18362 23903 13753
63 AB02-MH03-01 1.22 0.268 18899 168 330 18852 19317 18387 23927 13777
64 AB03-NAA2-14 1.26 0.257 19553 171 335 18947 19406 18488 24021 13872
65 AB02-BSA2-03 1.27 0.22 14914 157 307 18971 19428 18513 24045 13896
66 AB03-NAA2-12 1.27 0.229 22282 179 351 18971 19428 18513 24045 13896
67 AB03-MH05-01 1.31 0.26 21112 170 333 19066 19519 18612 24139 13992
68 AB02-BSA2-05 1.34 0.26 16069 160 314 19137 19587 18686 24210 14063
69 AB02-WA02-01 1.36 0.246 20889 174 342 19184 19633 18735 24258 14110
70 AB02-GS04-01 1.36 0.314 17713 164 322 19184 19633 18735 24258 14110
71 AB02-GS05-01 1.36 0.248 18658 167 328 19184 19633 18735 24258 14110
72 AB03-NAA2-13 1.37 0.277 21238 176 345 19208 19656 18759 24281 14134
73 AB03-WA06-01 1.39 0.264 17094 164 322 19255 19703 18808 24329 14182
74 AB02-MB03-01 1.39 0.266 18444 161 315 19255 19703 18808 24329 14182
75 AB02-GS11-01 1.43 0.258 18096 162 317 19350 19797 18903 24423 14277
76 AB03-GS06-01 1.44 0.27 17269 164 322 19374 19821 18927 24447 14300
77 AB03-NAA2-02 1.45 0.273 20625 174 341 19398 19844 18951 24471 14324
78 AB03-WA09-01 1.46 0.254 19819 171 336 19421 19868 18974 24495 14348
79 AB02-MC04-01 1.46 0.278 18444 161 315 19421 19868 18974 24495 14348
80 AB02-WA15-01 1.48 0.263 17888 160 313 19469 19916 19021 24542 14395
81 AB02-WA19-01 1.48 0.26 17784 161 316 19469 19916 19021 24542 14395
82 AB02-MH02-01 1.51 0.283 20713 174 341 19540 19988 19091 24613 14466
83 AB03-WA05-01 1.53 0.264 22912 181 355 19587 20037 19138 24661 14514
84 AB02-WA04-01 1.54 0.271 18571 169 331 19611 20061 19161 24685 14537
85 AB02-WA10-01 1.59 0.274 19368 169 332 19730 20185 19275 24804 14655
86 AB03-WA23-01 1.59 0.324 23067 181 354 19730 20185 19275 24804 14655
87 AB02-WA08-01 1.62 0.322 19261 169 332 19801 20259 19342 24875 14726
88 AB02-MB02-01 1.63 0.304 18550 161 316 19824 20284 19365 24899 14750
89 AB03-WA25-01 1.65 0.285 20645 174 341 19872 20335 19409 24947 14797
90 AB02-WA09-01 1.66 0.311 18940 168 330 19896 20360 19431 24971 14821
91 AB03-MB01-01 1.67 0.3 22790 173 340 19919 20385 19453 24994 14844
92 AB03-GS05-01 1.71 0.323 20619 174 340 20014 20487 19541 25090 14938
93 AB03-WA17-01 1.74 0.298 19228 170 334 20085 20564 19606 25162 15009
94 AB02-WA14-01 1.76 0.368 19240 164 321 20133 20616 19649 25210 15056
95 AB02-WA07-01 1.77 0.354 19527 170 333 20156 20642 19671 25233 15080
96 AB03-MB02-01 1.8 0.31 22896 174 340 20228 20720 19735 25305 15150
97 AB02-BSA2-06 1.82 0.313 15189 157 309 20275 20773 19777 25353 15197
98 AB03-WA08-01 1.83 0.35 21736 172 338 20299 20799 19799 25377 15220
99 AB02-MH01-01 1.85 0.345 24626 185 362 20346 20852 19841 25425 15267
100 AB02-WA12-01 1.89 0.3 20475 167 327 20441 20958 19924 25521 15361
101 AB03-GS01-01 1.96 0.326 27768 188 368 20607 21146 20069 25689 15525
102 AB02-GS10-01 2.01 0.337 20176 168 329 20726 21281 20171 25810 15642
103 AB02-WA06-01 2.06 0.404 21568 176 345 20844 21417 20271 25930 15758
104 AB02-WC01-01 2.09 0.31 26288 182 357 20915 21499 20332 26003 15828
105 AB03-NAA2-09 2.1 0.403 22229 179 350 20939 21527 20351 26027 15851
106 AB02-WA03-01 2.12 0.343 20881 174 342 20987 21582 20391 26075 15898
107 AB02-WA01-01 2.12 0.329 21719 177 346 20987 21582 20391 26075 15898
108 AB02-WA11-01 2.54 0.414 24045 177 347 21983 22761 21205 27096 16869
109 AB03-GS07-01 2.56 0.446 21537 177 347 22030 22818 21243 27145 16915
110 AB02-WA13-01 2.63 0.39 22155 172 336 22196 23017 21375 27316 17076
111 AB03-WA07-01 2.64 0.391 27456 188 368 22220 23046 21394 27341 17099
112 AB03-WA24-01 2.85 0.423 20895 175 342 22718 23649 21787 27857 17579
113 AB02-WA16-01 3.24 0.428 21367 175 344 23643 24777 22508 28822 18463
114 AB03-WA16-01 3.26 0.522 26728 186 364 23690 24835 22545 28872 18509
115 AB02-MC10-01 3.3 0.427 25440 180 353 23785 24952 22619 28972 18599
116 AB03-GS08-01 3.49 0.488 24128 179 351 24236 25505 22967 29446 19025
117 AB02-GS07-01 3.51 0.482 23712 178 349 24283 25563 23003 29496 19070
118 AB02-WA18-01 3.53 0.486 21008 176 345 24331 25621 23040 29547 19115
119 AB03-MH01-01 4.05 0.604 34216 204 399 25564 27141 23987 30858 20270
120 AB02-GS08-01 4.14 0.536 30366 200 392 25777 27405 24150 31087 20468
121 AB02-MC03-01 4.17 0.541 21200 169 331 25849 27492 24205 31163 20534
122 AB02-WA17-01 4.48 0.563 19810 173 338 26584 28401 24766 31954 21213
123 AB02-GS06-01 4.94 0.647 27720 186 365 27675 29752 25598 33139 22211
124 AB02-WA05-01 5.16 0.652 27636 193 377 28197 30398 25995 33709 22684
125 AB02-MC09-01 5.4 0.699 24380 177 348 28766 31104 26427 34334 23197
126 AB03-MS03-01 5.89 0.719 28302 188 368 29928 32546 27310 35619 24236
127 AB02-MD02-01 6.02 0.767 33496 200 392 30236 32928 27544 35962 24510
128 AB02-WC02-01 7.62 0.918 31694 196 384 34031 37641 30421 40242 27820
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FIGURE

B-5

UNCERTAINITY ESTIMATES FOR DATA USED TO 
DEVELOP METHOD 1 REGRESSION 2C

Notes:
1. Error bars depict 2σ uncertainty reported by the laboratory for 

radium-226 and calculated as described in the text for static 
gamma.

2. cpm = count per minute
3. pCi/g = picocurie per gram
4. R2 = coefficient of determination 

EnPro Holdings, Inc.
Abandoned Uranium Mines A&B No. 2 and A&B No. 3

Cameron Chapter, Navajo Nation, Coconino County, Arizona
REMOVAL SITE EVALUATION REPORT

APPENDIX C – BACKGROUND REPORT, ATTACHMENT B



Regression 2A_Collimated

Order Location ID Sample Date
Start Depth 
(inches bgs)

End Depth 
(inches bgs)

Normalized Collimated Surface Gamma 
(cpm)

Radium-226 
(pCi/g)

General Cover Type
SUMMARY OUTPUT

1 AB03-BSA3-09 11/6/2018 0 6 2787 0.539 Colluvium

2 AB03-GS02-01 10/30/2018 0 6 2184 0.573 TRCS-subcrop Regression Statistics
3 AB03-BSA3-04 11/6/2018 0 6 2610 0.587 Colluvium Multiple R 0.715
4 AB03-BSA3-15 11/6/2018 0 6 2725 0.628 Colluvium R Square 0.511
5 AB02-BSA2-10 11/3/2018 0 6 2434 0.654 Fluvial/Alluvial Adjusted R Square 0.508
6 AB02-BSA2-15 11/3/2018 0 6 2652 0.657 Fluvial/Alluvial Standard Error 696
7 AB03-BSA3-13 11/6/2018 0 6 2757 0.665 Colluvium Observations 134
8 AB02-BSA2-13 11/3/2018 0 6 2392 0.677 Fluvial/Alluvial
9 AB03-MB05-01 5/14/2019 0 6 2904 0.714 TRCS-subcrop ANOVA
10 AB03-BSA3-03 11/6/2018 0 6 2766 0.725 Colluvium df SS MS F Significance F
11 AB02-BSA2-11 11/3/2018 0 6 2350 0.731 Fluvial/Alluvial Regression 1 6.69E+07 6.69E+07 138 2.81E-22
12 AB03-WA03-01 11/13/2018 0 6 3628 0.739 Fluvial/Alluvial Residual 132 6.39E+07 4.84E+05
13 AB02-BSA2-12 11/3/2018 0 6 2798 0.741 Fluvial/Alluvial Total 133 1.31E+08
14 AB03-BSA3-05 11/6/2018 0 6 2704 0.741 Colluvium
15 AB02-BSA2-14 11/3/2018 0 6 2402 0.752 Fluvial/Alluvial Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 90.0% Upper 90.0%
16 AB03-BSA3-11 11/6/2018 0 6 3075 0.77 Colluvium Intercept 2607 89.6 29.1 2.90E-59 2430 2784 2459 2755
17 AB03-NAA2-04 11/4/2018 0 6 3049 0.777 Colluvium X Variable 1 421 35.8 11.8 2.81E-22 351 492 362 481
18 AB03-BSA3-07 11/6/2018 0 6 2646 0.797 Colluvium
19 AB03-GS04-01 11/2/2018 0 6 2637 0.799 TRCS-subcrop
20 AB03-BSA3-12 11/6/2018 0 6 3078 0.822 Colluvium
21 AB03-BSA3-06 11/6/2018 0 6 2538 0.824 Colluvium RESIDUAL OUTPUT Potential outlier at 5% significance
22 AB03-BSA3-08 11/6/2018 0 6 2759 0.828 Colluvium

23 AB03-GS03-01 10/30/2018 0 6 2548 0.834 TRCS-subcrop Observation Predicted Y Residuals
24 AB03-WA12-01 11/7/2018 0 6 2837 0.843 Fluvial/Alluvial 1 2834 -47
25 AB03-BSA3-14 11/6/2018 0 6 2902 0.848 Colluvium 2 2848 -664
26 AB03-GS10-01 11/7/2018 0 6 2987 0.869 Colluvium 3 2854 -244
27 AB03-NAA2-08 11/4/2018 0 6 3296 0.881 Colluvium 4 2872 -147
28 AB02-BSA2-07 11/3/2018 0 6 2720 0.882 Fluvial/Alluvial 5 2883 -449
29 AB03-WA01-01 11/2/2018 0 6 2822 0.886 TRCS-subcrop 6 2884 -232
30 AB03-NAA2-05 11/4/2018 0 6 3046 0.906 Colluvium 7 2887 -130
31 AB03-WA13-01 11/7/2018 0 6 2319 0.915 Fluvial/Alluvial 8 2892 -500
32 AB03-NAA2-06 11/4/2018 0 6 3101 0.916 Colluvium 9 2908 -4
33 AB03-MS02-01 5/14/2019 0 6 2826 0.92 TRCS-subcrop 10 2913 -147
34 AB03-GS11-01 11/7/2018 0 6 3157 0.928 TRCS-subcrop 11 2915 -565
35 AB03-BSA3-10 11/6/2018 0 6 2960 0.935 Colluvium 12 2918 710
36 AB03-BSA3-01 11/6/2018 0 6 2870 0.941 Colluvium 13 2919 -121
37 AB03-NAA2-10 11/4/2018 0 6 3247 0.942 Colluvium 14 2919 -215
38 AB03-MH06-01 11/7/2018 0 6 2590 0.948 TRCS-subcrop 15 2924 -522
39 AB02-BSA2-01 11/3/2018 0 2 2738 0.965 Fluvial/Alluvial 16 2932 143
40 AB02-BSA2-02 11/3/2018 0 6 2772 0.967 Fluvial/Alluvial 17 2934 115
41 AB03-NAA2-11 11/4/2018 0 6 3125 0.968 Colluvium 18 2943 -297
42 AB02-MD03-01 5/17/2019 0 6 2936 0.969 TRCS-outcrop 19 2944 -307
43 AB02-BSA2-08 11/3/2018 0 6 2632 0.974 Fluvial/Alluvial 20 2953 125
44 AB03-WA15-01 11/7/2018 0 6 2382 0.992 Fluvial/Alluvial 21 2954 -416
45 AB02-BSA2-09 11/3/2018 0 6 2454 0.995 Fluvial/Alluvial 22 2956 -197
46 AB03-WA22-01 11/7/2018 0 6 3743 0.997 Fluvial/Alluvial 23 2958 -410
47 AB03-WA11-01 11/7/2018 0 6 3112 1.05 Fluvial/Alluvial 24 2962 -125
48 AB03-MH07-01 11/7/2018 0 6 3240 1.06 Colluvium 25 2964 -62
49 AB03-WA02-01 11/13/2018 0 6 3011 1.07 Fluvial/Alluvial 26 2973 14
50 AB03-WA04-01 11/13/2018 0 3 3403 1.08 Fluvial/Alluvial 27 2978 318
51 AB02-BSA2-04 11/3/2018 0 3 2646 1.09 Fluvial/Alluvial 28 2979 -259
52 AB03-NAA2-03 11/4/2018 0 6 2945 1.09 Colluvium 29 2980 -158
53 AB02-GS03-01 10/31/2018 0 6 2683 1.1 TRCS-subcrop 30 2989 57
54 AB02-GS09-01 11/2/2018 0 6 2787 1.11 TRCS-subcrop 31 2993 -674
55 AB03-BSA3-02 11/6/2018 0 6 2683 1.11 Colluvium 32 2993 108
56 AB02-GS02-01 11/2/2018 0 6 2548 1.12 TRCS-subcrop 33 2995 -169
57 AB03-NAA2-01 11/4/2018 0 6 3318 1.12 TRCS-subcrop 34 2998 159
58 AB03-NAA2-07 11/4/2018 0 6 3565 1.14 Colluvium 35 3001 -41
59 AB03-WA10-01 11/7/2018 0 6 2957 1.14 Fluvial/Alluvial 36 3004 -134
60 AB03-WA14-01 11/7/2018 0 6 2881 1.14 Fluvial/Alluvial 37 3004 243
61 AB03-NAA2-15 11/4/2018 0 3 3601 1.19 TRCS-subcrop 38 3007 -417
62 AB03-WA21-01 10/30/2018 0 6 2985 1.21 Fluvial/Alluvial 39 3014 -276
63 AB02-MH03-01 11/2/2018 0 6 3350 1.22 TRCS-subcrop 40 3015 -243
64 AB03-NAA2-14 11/4/2018 0 6 2985 1.26 TRCS-subcrop 41 3015 110
65 AB02-BSA2-03 11/3/2018 0 3 2567 1.27 Fluvial/Alluvial 42 3015 -79
66 AB03-NAA2-12 11/4/2018 0 6 3772 1.27 TRCS-subcrop 43 3017 -385
67 AB03-MH05-01 11/7/2018 0 6 3328 1.31 TRCS-subcrop 44 3025 -643
68 AB02-BSA2-05 11/3/2018 0 5 2770 1.34 Fluvial/Alluvial 45 3026 -572
69 AB02-GS04-01 10/31/2018 0 3 2990 1.36 TRCS-subcrop 46 3027 716
70 AB02-GS05-01 10/31/2018 0 6 3078 1.36 TRCS-subcrop 47 3050 62
71 AB02-WA02-01 11/2/2018 0 6 3163 1.36 Fluvial/Alluvial 48 3054 186
72 AB03-NAA2-13 11/4/2018 0 6 3515 1.37 TRCS-subcrop 49 3058 -47
73 AB02-MB03-01 5/16/2019 0 6 3042 1.39 TRCS-subcrop/outcrop 50 3062 341
74 AB03-WA06-01 11/13/2018 0 4 2659 1.39 Fluvial/Alluvial 51 3066 -420
75 AB02-GS11-01 11/2/2018 0 6 2933 1.43 TRCS-subcrop 52 3066 -121
76 AB03-GS06-01 11/6/2018 0 6 2946 1.44 TRCS-subcrop 53 3071 -388
77 AB03-NAA2-02 11/4/2018 0 6 2985 1.45 Colluvium 54 3075 -288
78 AB02-MC04-01 5/17/2019 0 6 2459 1.46 TRCS-outcrop 55 3075 -392
79 AB03-WA09-01 11/7/2018 0 6 3482 1.46 Fluvial/Alluvial 56 3079 -531
80 AB02-WA15-01 11/8/2018 0 6 2891 1.48 Fluvial/Alluvial 57 3079 239
81 AB02-WA19-01 11/2/2018 0 6 2860 1.48 TRCS-subcrop 58 3087 478
82 AB02-MH02-01 11/2/2018 0 6 2979 1.51 TRCS-subcrop 59 3087 -130
83 AB03-WA05-01 11/13/2018 0 6 3573 1.53 Fluvial/Alluvial 60 3087 -206
84 AB02-WA04-01 11/8/2018 0 6 3183 1.54 Fluvial/Alluvial 61 3109 492
85 AB02-WA10-01 10/31/2018 0 6 3448 1.59 Fluvial/Alluvial 62 3117 -132
86 AB03-WA23-01 11/7/2018 0 6 3747 1.59 Fluvial/Alluvial 63 3121 229
87 AB02-WA08-01 10/31/2018 0 6 3271 1.62 Fluvial/Alluvial 64 3138 -153
88 AB02-MB02-01 5/16/2019 0 6 3106 1.63 TRCS-subcrop/outcrop 65 3142 -575
89 AB03-WA25-01 11/7/2018 0 6 3337 1.65 Fluvial/Alluvial 66 3142 630
90 AB02-WA09-01 10/31/2018 0 6 3371 1.66 Fluvial/Alluvial 67 3159 169
91 AB03-MB01-01 5/14/2019 0 6 4282 1.67 TRCS-subcrop 68 3172 -402
92 AB03-GS05-01 11/2/2018 0 6 3077 1.71 TRCS-subcrop 69 3180 -190
93 AB03-WA17-01 11/6/2018 0 5 3146 1.74 Fluvial/Alluvial 70 3180 -102
94 AB02-WA14-01 11/8/2018 0 6 2943 1.76 Fluvial/Alluvial 71 3180 -17
95 AB02-WA07-01 10/31/2018 0 6 3331 1.77 Fluvial/Alluvial 72 3184 331
96 AB03-MB02-01 5/14/2019 0 6 4420 1.8 TRCS-subcrop 73 3193 -151
97 AB02-BSA2-06 11/3/2018 0 3 2552 1.82 Fluvial/Alluvial 74 3193 -534
98 AB03-WA08-01 11/2/2018 0 6 3255 1.83 Fluvial/Alluvial 75 3210 -277
99 AB02-MH01-01 11/2/2018 0 6 4671 1.85 TRCS-subcrop 76 3214 -268

100 AB02-WA12-01 10/31/2018 0 6 3329 1.89 Fluvial/Alluvial 77 3218 -233
101 AB03-GS01-01 10/30/2018 0 6 4098 1.96 TRCS-subcrop 78 3222 -763
102 AB02-GS10-01 11/2/2018 0 6 3255 2.01 TRCS-subcrop 79 3222 260
103 AB02-WA06-01 10/31/2018 0 6 3819 2.06 Fluvial/Alluvial 80 3231 -340
104 AB02-WC01-01 5/17/2019 0 6 4070 2.09 TRCS-subcrop 81 3231 -371
105 AB03-NAA2-09 11/4/2018 0 6 3471 2.1 Colluvium 82 3243 -264
106 AB02-WA01-01 11/2/2018 0 6 3745 2.12 TRCS-subcrop 83 3252 321
107 AB02-WA03-01 11/2/2018 0 6 3318 2.12 Fluvial/Alluvial 84 3256 -73
108 AB02-WA11-01 10/31/2018 0 6 3381 2.54 Fluvial/Alluvial 85 3277 171
109 AB03-GS07-01 11/6/2018 0 6 3625 2.56 TRCS-subcrop 86 3277 470
110 AB02-WA13-01 10/31/2018 0 6 3980 2.63 Fluvial/Alluvial 87 3290 -19
111 AB03-WA07-01 11/2/2018 0 6 3702 2.64 Fluvial/Alluvial 88 3294 -188
112 AB03-WA24-01 11/7/2018 0 3 3218 2.85 Fluvial/Alluvial 89 3302 35
113 AB03-MH04-01 10/30/2018 0 6 5273 3.15 TRCS-subcrop 90 3307 64
114 AB02-WA16-01 10/31/2018 0 6 3791 3.24 Fluvial/Alluvial 91 3311 971
115 AB03-WA16-01 11/2/2018 0 6 4025 3.26 Fluvial/Alluvial 92 3328 -251
116 AB02-MC10-01 5/16/2019 0 6 4484 3.3 TRCS-outcrop 93 3340 -194
117 AB02-GS01-01 10/31/2018 0 6 6585 3.4 TRCS-subcrop 94 3349 -406
118 AB03-GS08-01 11/2/2018 0 6 3775 3.49 TRCS-subcrop 95 3353 -22
119 AB02-GS07-01 11/2/2018 0 6 3796 3.51 TRCS-subcrop 96 3366 1054
120 AB02-WA18-01 11/8/2018 0 6 3811 3.53 TRCS-subcrop 97 3374 -822
121 AB03-MH02-01 10/30/2018 0 6 8476 3.68 TRCS-subcrop 98 3378 -123
122 AB03-MH01-01 10/30/2018 0 6 4888 4.05 TRCS-subcrop 99 3387 1284
123 AB02-GS08-01 11/2/2018 0 6 4629 4.14 TRCS-subcrop 100 3404 -75
124 AB02-MC03-01 5/17/2019 5 5 3689 4.17 TRCS-outcrop 101 3433 665
125 AB02-WA17-01 11/8/2018 0 6 4016 4.48 Fluvial/Alluvial 102 3454 -199
126 AB02-GS06-01 10/31/2018 0 6 4284 4.94 TRCS-subcrop 103 3475 344
127 AB03-GS09-01 11/2/2018 0 6 6380 5.1 TRCS-subcrop 104 3488 582
128 AB02-WA05-01 10/31/2018 0 6 4582 5.16 Fluvial/Alluvial 105 3492 -21
129 AB02-MC09-01 5/17/2019 0 6 4113 5.4 TRCS-outcrop 106 3500 245
130 AB03-MH03-01 10/30/2018 0 6 7738 5.43 TRCS-subcrop 107 3500 -182
131 AB03-MS03-01 5/14/2019 0 6 4834 5.89 TRCS-subcrop 108 3677 -296
132 AB02-MD02-01 5/17/2019 0 4 5968 6.02 TRCS-outcrop 109 3686 -61
133 AB02-WC02-01 5/17/2019 0 6 5353 7.62 TRCS-subcrop 110 3715 265
134 AB02-MC02-01 5/17/2019 0 6 5841 13.8 TRCS-outcrop 111 3720 -18

112 3808 -590
113 3935 1338
114 3972 -181
115 3981 44
116 3998 486
117 4040 2545
118 4078 -303
119 4086 -290
120 4095 -284
121 4158 4318
122 4314 574
123 4352 277
124 4364 -675
125 4495 -479
126 4689 -405
127 4756 1624
128 4782 -200
129 4883 -770
130 4895 2843
131 5089 -255
132 5144 824
133 5818 -465
134 8423 -2582
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Regression 2B_Collimated

Order Location ID Sample Date
Start Depth 
(inches bgs)

End Depth 
(inches bgs)

Normalized Collimated Surface Gamma 
(cpm)

Radium-226 
(pCi/g)

General Cover Type
SUMMARY OUTPUT

1 AB03-BSA3-09 11/6/2018 0 6 2787 0.539 Colluvium

2 AB03-GS02-01 10/30/2018 0 6 2184 0.573 TRCS-subcrop Regression Statistics
3 AB03-BSA3-04 11/6/2018 0 6 2610 0.587 Colluvium Multiple R 0.802
4 AB03-BSA3-15 11/6/2018 0 6 2725 0.628 Colluvium R Square 0.643
5 AB02-BSA2-10 11/3/2018 0 6 2434 0.654 Fluvial/Alluvial Adjusted R Square 0.641
6 AB02-BSA2-15 11/3/2018 0 6 2652 0.657 Fluvial/Alluvial Standard Error 405
7 AB03-BSA3-13 11/6/2018 0 6 2757 0.665 Colluvium Observations 129
8 AB02-BSA2-13 11/3/2018 0 6 2392 0.677 Fluvial/Alluvial
9 AB03-MB05-01 5/14/2019 0 6 2904 0.714 TRCS-subcrop ANOVA
10 AB03-BSA3-03 11/6/2018 0 6 2766 0.725 Colluvium df SS MS F Significance F
11 AB02-BSA2-11 11/3/2018 0 6 2350 0.731 Fluvial/Alluvial Regression 1 3.75E+07 3.75E+07 229 3.18E-30
12 AB03-WA03-01 11/13/2018 0 6 3628 0.739 Fluvial/Alluvial Residual 127 2.08E+07 1.64E+05
13 AB02-BSA2-12 11/3/2018 0 6 2798 0.741 Fluvial/Alluvial Total 128 5.83E+07
14 AB03-BSA3-05 11/6/2018 0 6 2704 0.741 Colluvium
15 AB02-BSA2-14 11/3/2018 0 6 2402 0.752 Fluvial/Alluvial Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 90.0% Upper 90.0%
16 AB03-BSA3-11 11/6/2018 0 6 3075 0.77 Colluvium Intercept 2522 59.8 42.2 1.43E-76 2403 2640 2423 2621
17 AB03-NAA2-04 11/4/2018 0 6 3049 0.777 Colluvium X Variable 1 432 28.5 15.1 3.18E-30 375 488 385 479
18 AB03-BSA3-07 11/6/2018 0 6 2646 0.797 Colluvium
19 AB03-GS04-01 11/2/2018 0 6 2637 0.799 TRCS-subcrop
20 AB03-BSA3-12 11/6/2018 0 6 3078 0.822 Colluvium
21 AB03-BSA3-06 11/6/2018 0 6 2538 0.824 Colluvium RESIDUAL OUTPUT Potential outlier at 5% significance
22 AB03-BSA3-08 11/6/2018 0 6 2759 0.828 Colluvium

23 AB03-GS03-01 10/30/2018 0 6 2548 0.834 TRCS-subcrop Observation Predicted Y Residuals
24 AB03-WA12-01 11/7/2018 0 6 2837 0.843 Fluvial/Alluvial 1 2754 33
25 AB03-BSA3-14 11/6/2018 0 6 2902 0.848 Colluvium 2 2769 -585
26 AB03-GS10-01 11/7/2018 0 6 2987 0.869 Colluvium 3 2775 -165
27 AB03-NAA2-08 11/4/2018 0 6 3296 0.881 Colluvium 4 2793 -68
28 AB02-BSA2-07 11/3/2018 0 6 2720 0.882 Fluvial/Alluvial 5 2804 -370
29 AB03-WA01-01 11/2/2018 0 6 2822 0.886 TRCS-subcrop 6 2805 -153
30 AB03-NAA2-05 11/4/2018 0 6 3046 0.906 Colluvium 7 2809 -52
31 AB03-WA13-01 11/7/2018 0 6 2319 0.915 Fluvial/Alluvial 8 2814 -422
32 AB03-NAA2-06 11/4/2018 0 6 3101 0.916 Colluvium 9 2830 74
33 AB03-MS02-01 5/14/2019 0 6 2826 0.92 TRCS-subcrop 10 2835 -69
34 AB03-GS11-01 11/7/2018 0 6 3157 0.928 TRCS-subcrop 11 2837 -487
35 AB03-BSA3-10 11/6/2018 0 6 2960 0.935 Colluvium 12 2841 787
36 AB03-BSA3-01 11/6/2018 0 6 2870 0.941 Colluvium 13 2842 -44
37 AB03-NAA2-10 11/4/2018 0 6 3247 0.942 Colluvium 14 2842 -138
38 AB03-MH06-01 11/7/2018 0 6 2590 0.948 TRCS-subcrop 15 2846 -444
39 AB02-BSA2-01 11/3/2018 0 2 2738 0.965 Fluvial/Alluvial 16 2854 221
40 AB02-BSA2-02 11/3/2018 0 6 2772 0.967 Fluvial/Alluvial 17 2857 192
41 AB03-NAA2-11 11/4/2018 0 6 3125 0.968 Colluvium 18 2866 -220
42 AB02-MD03-01 5/17/2019 0 6 2936 0.969 TRCS-outcrop 19 2867 -230
43 AB02-BSA2-08 11/3/2018 0 6 2632 0.974 Fluvial/Alluvial 20 2877 201
44 AB03-WA15-01 11/7/2018 0 6 2382 0.992 Fluvial/Alluvial 21 2878 -340
45 AB02-BSA2-09 11/3/2018 0 6 2454 0.995 Fluvial/Alluvial 22 2879 -120
46 AB03-WA22-01 11/7/2018 0 6 3743 0.997 Fluvial/Alluvial 23 2882 -334
47 AB03-WA11-01 11/7/2018 0 6 3112 1.05 Fluvial/Alluvial 24 2886 -49
48 AB03-MH07-01 11/7/2018 0 6 3240 1.06 Colluvium 25 2888 14
49 AB03-WA02-01 11/13/2018 0 6 3011 1.07 Fluvial/Alluvial 26 2897 90
50 AB03-WA04-01 11/13/2018 0 3 3403 1.08 Fluvial/Alluvial 27 2902 394
51 AB02-BSA2-04 11/3/2018 0 3 2646 1.09 Fluvial/Alluvial 28 2903 -183
52 AB03-NAA2-03 11/4/2018 0 6 2945 1.09 Colluvium 29 2904 -82
53 AB02-GS03-01 10/31/2018 0 6 2683 1.1 TRCS-subcrop 30 2913 133
54 AB02-GS09-01 11/2/2018 0 6 2787 1.11 TRCS-subcrop 31 2917 -598
55 AB03-BSA3-02 11/6/2018 0 6 2683 1.11 Colluvium 32 2917 184
56 AB02-GS02-01 11/2/2018 0 6 2548 1.12 TRCS-subcrop 33 2919 -93
57 AB03-NAA2-01 11/4/2018 0 6 3318 1.12 TRCS-subcrop 34 2922 235
58 AB03-NAA2-07 11/4/2018 0 6 3565 1.14 Colluvium 35 2925 35
59 AB03-WA10-01 11/7/2018 0 6 2957 1.14 Fluvial/Alluvial 36 2928 -58
60 AB03-WA14-01 11/7/2018 0 6 2881 1.14 Fluvial/Alluvial 37 2929 318
61 AB03-NAA2-15 11/4/2018 0 3 3601 1.19 TRCS-subcrop 38 2931 -341
62 AB03-WA21-01 10/30/2018 0 6 2985 1.21 Fluvial/Alluvial 39 2938 -200
63 AB02-MH03-01 11/2/2018 0 6 3350 1.22 TRCS-subcrop 40 2939 -167
64 AB03-NAA2-14 11/4/2018 0 6 2985 1.26 TRCS-subcrop 41 2940 185
65 AB02-BSA2-03 11/3/2018 0 3 2567 1.27 Fluvial/Alluvial 42 2940 -4
66 AB03-NAA2-12 11/4/2018 0 6 3772 1.27 TRCS-subcrop 43 2942 -310
67 AB03-MH05-01 11/7/2018 0 6 3328 1.31 TRCS-subcrop 44 2950 -568
68 AB02-BSA2-05 11/3/2018 0 5 2770 1.34 Fluvial/Alluvial 45 2951 -497
69 AB02-GS04-01 10/31/2018 0 3 2990 1.36 TRCS-subcrop 46 2952 791
70 AB02-GS05-01 10/31/2018 0 6 3078 1.36 TRCS-subcrop 47 2975 137
71 AB02-WA02-01 11/2/2018 0 6 3163 1.36 Fluvial/Alluvial 48 2979 261
72 AB03-NAA2-13 11/4/2018 0 6 3515 1.37 TRCS-subcrop 49 2984 27
73 AB02-MB03-01 5/16/2019 0 6 3042 1.39 TRCS-subcrop/outcrop 50 2988 415
74 AB03-WA06-01 11/13/2018 0 4 2659 1.39 Fluvial/Alluvial 51 2992 -346
75 AB02-GS11-01 11/2/2018 0 6 2933 1.43 TRCS-subcrop 52 2992 -47
76 AB03-GS06-01 11/6/2018 0 6 2946 1.44 TRCS-subcrop 53 2997 -314
77 AB03-NAA2-02 11/4/2018 0 6 2985 1.45 Colluvium 54 3001 -214
78 AB02-MC04-01 5/17/2019 0 6 2459 1.46 TRCS-outcrop 55 3001 -318
79 AB03-WA09-01 11/7/2018 0 6 3482 1.46 Fluvial/Alluvial 56 3005 -457
80 AB02-WA15-01 11/8/2018 0 6 2891 1.48 Fluvial/Alluvial 57 3005 313
81 AB02-WA19-01 11/2/2018 0 6 2860 1.48 TRCS-subcrop 58 3014 551
82 AB02-MH02-01 11/2/2018 0 6 2979 1.51 TRCS-subcrop 59 3014 -57
83 AB03-WA05-01 11/13/2018 0 6 3573 1.53 Fluvial/Alluvial 60 3014 -133
84 AB02-WA04-01 11/8/2018 0 6 3183 1.54 Fluvial/Alluvial 61 3036 565
85 AB02-WA10-01 10/31/2018 0 6 3448 1.59 Fluvial/Alluvial 62 3044 -59
86 AB03-WA23-01 11/7/2018 0 6 3747 1.59 Fluvial/Alluvial 63 3049 301
87 AB02-WA08-01 10/31/2018 0 6 3271 1.62 Fluvial/Alluvial 64 3066 -81
88 AB02-MB02-01 5/16/2019 0 6 3106 1.63 TRCS-subcrop/outcrop 65 3070 -503
89 AB03-WA25-01 11/7/2018 0 6 3337 1.65 Fluvial/Alluvial 66 3070 702
90 AB02-WA09-01 10/31/2018 0 6 3371 1.66 Fluvial/Alluvial 67 3087 241
91 AB03-MB01-01 5/14/2019 0 6 4282 1.67 TRCS-subcrop 68 3100 -330
92 AB03-GS05-01 11/2/2018 0 6 3077 1.71 TRCS-subcrop 69 3109 -119
93 AB03-WA17-01 11/6/2018 0 5 3146 1.74 Fluvial/Alluvial 70 3109 -31
94 AB02-WA14-01 11/8/2018 0 6 2943 1.76 Fluvial/Alluvial 71 3109 54
95 AB02-WA07-01 10/31/2018 0 6 3331 1.77 Fluvial/Alluvial 72 3113 402
96 AB03-MB02-01 5/14/2019 0 6 4420 1.8 TRCS-subcrop 73 3122 -80
97 AB02-BSA2-06 11/3/2018 0 3 2552 1.82 Fluvial/Alluvial 74 3122 -463
98 AB03-WA08-01 11/2/2018 0 6 3255 1.83 Fluvial/Alluvial 75 3139 -206
99 AB02-MH01-01 11/2/2018 0 6 4671 1.85 TRCS-subcrop 76 3144 -198

100 AB02-WA12-01 10/31/2018 0 6 3329 1.89 Fluvial/Alluvial 77 3148 -163
101 AB03-GS01-01 10/30/2018 0 6 4098 1.96 TRCS-subcrop 78 3152 -693
102 AB02-GS10-01 11/2/2018 0 6 3255 2.01 TRCS-subcrop 79 3152 330
103 AB02-WA06-01 10/31/2018 0 6 3819 2.06 Fluvial/Alluvial 80 3161 -270
104 AB02-WC01-01 5/17/2019 0 6 4070 2.09 TRCS-subcrop 81 3161 -301
105 AB03-NAA2-09 11/4/2018 0 6 3471 2.1 Colluvium 82 3174 -195
106 AB02-WA01-01 11/2/2018 0 6 3745 2.12 TRCS-subcrop 83 3182 391
107 AB02-WA03-01 11/2/2018 0 6 3318 2.12 Fluvial/Alluvial 84 3187 -4
108 AB02-WA11-01 10/31/2018 0 6 3381 2.54 Fluvial/Alluvial 85 3208 240
109 AB03-GS07-01 11/6/2018 0 6 3625 2.56 TRCS-subcrop 86 3208 539
110 AB02-WA13-01 10/31/2018 0 6 3980 2.63 Fluvial/Alluvial 87 3221 50
111 AB03-WA07-01 11/2/2018 0 6 3702 2.64 Fluvial/Alluvial 88 3226 -120
112 AB03-WA24-01 11/7/2018 0 3 3218 2.85 Fluvial/Alluvial 89 3234 103
113 AB03-MH04-01 10/30/2018 0 6 5273 3.15 TRCS-subcrop 90 3239 132
114 AB02-WA16-01 10/31/2018 0 6 3791 3.24 Fluvial/Alluvial 91 3243 1039
115 AB03-WA16-01 11/2/2018 0 6 4025 3.26 Fluvial/Alluvial 92 3260 -183
116 AB02-MC10-01 5/16/2019 0 6 4484 3.3 TRCS-outcrop 93 3273 -127
117 AB03-GS08-01 11/2/2018 0 6 3775 3.49 TRCS-subcrop 94 3282 -339
118 AB02-GS07-01 11/2/2018 0 6 3796 3.51 TRCS-subcrop 95 3286 45
119 AB02-WA18-01 11/8/2018 0 6 3811 3.53 TRCS-subcrop 96 3299 1121
120 AB03-MH01-01 10/30/2018 0 6 4888 4.05 TRCS-subcrop 97 3308 -756
121 AB02-GS08-01 11/2/2018 0 6 4629 4.14 TRCS-subcrop 98 3312 -57
122 AB02-MC03-01 5/17/2019 5 5 3689 4.17 TRCS-outcrop 99 3321 1350
123 AB02-WA17-01 11/8/2018 0 6 4016 4.48 Fluvial/Alluvial 100 3338 -9
124 AB02-GS06-01 10/31/2018 0 6 4284 4.94 TRCS-subcrop 101 3368 730
125 AB02-WA05-01 10/31/2018 0 6 4582 5.16 Fluvial/Alluvial 102 3390 -135
126 AB02-MC09-01 5/17/2019 0 6 4113 5.4 TRCS-outcrop 103 3411 408
127 AB03-MS03-01 5/14/2019 0 6 4834 5.89 TRCS-subcrop 104 3424 646
128 AB02-MD02-01 5/17/2019 0 4 5968 6.02 TRCS-outcrop 105 3429 42
129 AB02-WC02-01 5/17/2019 0 6 5353 7.62 TRCS-subcrop 106 3437 308

107 3437 -119
108 3619 -238
109 3627 -2
110 3657 323
111 3662 40
112 3752 -534
113 3882 1391
114 3921 -130
115 3929 96
116 3947 537
117 4029 -254
118 4037 -241
119 4046 -235
120 4271 617
121 4309 320
122 4322 -633
123 4456 -440
124 4655 -371
125 4750 -168
126 4854 -741
127 5065 -231
128 5121 847
129 5812 -459

-1500

-1000

-500

0

500

1000

1500

2000

0 1 2 3 4 5 6 7 8 9

R
es

id
u

al
s 

(c
p

m
)

Radium-226 (pCi/g)

y = 431.82x + 2521.7
R² = 0.6435

0

1000

2000

3000

4000

5000

6000

7000

0 1 2 3 4 5 6 7 8 9

N
or

m
al

iz
ed

 C
ol

lim
at

ed
 S

ur
fa

ce
 S

ta
tic

 
G

am
m

a 
(c

pm
)

Radium-226 (pCi/g)
Regression 2B_Collimated Outliers



Regression 2C_Collimated Surface Gamma

Order Location ID Sample Date
Start Depth 
(inches bgs)

End Depth 
(inches bgs)

Normalized Collimated Surface Gamma 
(cpm)

Radium-226 
(pCi/g)

General Cover Type
SUMMARY OUTPUT

1 AB03-BSA3-09 11/6/2018 0 6 2787 0.539 Colluvium

2 AB03-GS02-01 10/30/2018 0 6 2184 0.573 TRCS-subcrop Regression Statistics
3 AB03-BSA3-04 11/6/2018 0 6 2610 0.587 Colluvium Multiple R 0.821
4 AB03-BSA3-15 11/6/2018 0 6 2725 0.628 Colluvium R Square 0.675
5 AB02-BSA2-10 11/3/2018 0 6 2434 0.654 Fluvial/Alluvial Adjusted R Square 0.672
6 AB02-BSA2-15 11/3/2018 0 6 2652 0.657 Fluvial/Alluvial Standard Error 368
7 AB03-BSA3-13 11/6/2018 0 6 2757 0.665 Colluvium Observations 127
8 AB02-BSA2-13 11/3/2018 0 6 2392 0.677 Fluvial/Alluvial
9 AB03-MB05-01 5/14/2019 0 6 2904 0.714 TRCS-subcrop ANOVA
10 AB03-BSA3-03 11/6/2018 0 6 2766 0.725 Colluvium df SS MS F Significance F
11 AB02-BSA2-11 11/3/2018 0 6 2350 0.731 Fluvial/Alluvial Regression 1 3.52E+07 3.52E+07 259 2.85E-32
12 AB03-WA03-01 11/13/2018 0 6 3628 0.739 Fluvial/Alluvial Residual 125 1.70E+07 1.36E+05
13 AB02-BSA2-12 11/3/2018 0 6 2798 0.741 Fluvial/Alluvial Total 126 5.21E+07
14 AB03-BSA3-05 11/6/2018 0 6 2704 0.741 Colluvium
15 AB02-BSA2-14 11/3/2018 0 6 2402 0.752 Fluvial/Alluvial Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 90.0% Upper 90.0%
16 AB03-BSA3-11 11/6/2018 0 6 3075 0.77 Colluvium Intercept 2519 54.5 46.3 1.74E-80 2412 2627 2429 2610
17 AB03-NAA2-04 11/4/2018 0 6 3049 0.777 Colluvium X Variable 1 420 26.1 16.1 2.85E-32 369 472 377 464
18 AB03-BSA3-07 11/6/2018 0 6 2646 0.797 Colluvium
19 AB03-GS04-01 11/2/2018 0 6 2637 0.799 TRCS-subcrop
20 AB03-BSA3-12 11/6/2018 0 6 3078 0.822 Colluvium
21 AB03-BSA3-06 11/6/2018 0 6 2538 0.824 Colluvium RESIDUAL OUTPUT No potential outliers at 5% significance
22 AB03-BSA3-08 11/6/2018 0 6 2759 0.828 Colluvium

23 AB03-GS03-01 10/30/2018 0 6 2548 0.834 TRCS-subcrop Observation Predicted Y Residuals
24 AB03-WA12-01 11/7/2018 0 6 2837 0.843 Fluvial/Alluvial 1 2746 41
25 AB03-BSA3-14 11/6/2018 0 6 2902 0.848 Colluvium 2 2760 -576
26 AB03-GS10-01 11/7/2018 0 6 2987 0.869 Colluvium 3 2766 -156
27 AB03-NAA2-08 11/4/2018 0 6 3296 0.881 Colluvium 4 2783 -58
28 AB02-BSA2-07 11/3/2018 0 6 2720 0.882 Fluvial/Alluvial 5 2794 -360
29 AB03-WA01-01 11/2/2018 0 6 2822 0.886 TRCS-subcrop 6 2796 -144
30 AB03-NAA2-05 11/4/2018 0 6 3046 0.906 Colluvium 7 2799 -42
31 AB03-WA13-01 11/7/2018 0 6 2319 0.915 Fluvial/Alluvial 8 2804 -412
32 AB03-NAA2-06 11/4/2018 0 6 3101 0.916 Colluvium 9 2820 84
33 AB03-MS02-01 5/14/2019 0 6 2826 0.92 TRCS-subcrop 10 2824 -58
34 AB03-GS11-01 11/7/2018 0 6 3157 0.928 TRCS-subcrop 11 2827 -477
35 AB03-BSA3-10 11/6/2018 0 6 2960 0.935 Colluvium 12 2830 798
36 AB03-BSA3-01 11/6/2018 0 6 2870 0.941 Colluvium 13 2831 -33
37 AB03-NAA2-10 11/4/2018 0 6 3247 0.942 Colluvium 14 2831 -127
38 AB03-MH06-01 11/7/2018 0 6 2590 0.948 TRCS-subcrop 15 2835 -433
39 AB02-BSA2-01 11/3/2018 0 2 2738 0.965 Fluvial/Alluvial 16 2843 232
40 AB02-BSA2-02 11/3/2018 0 6 2772 0.967 Fluvial/Alluvial 17 2846 203
41 AB03-NAA2-11 11/4/2018 0 6 3125 0.968 Colluvium 18 2854 -208
42 AB02-MD03-01 5/17/2019 0 6 2936 0.969 TRCS-outcrop 19 2855 -218
43 AB02-BSA2-08 11/3/2018 0 6 2632 0.974 Fluvial/Alluvial 20 2865 213
44 AB03-WA15-01 11/7/2018 0 6 2382 0.992 Fluvial/Alluvial 21 2866 -328
45 AB02-BSA2-09 11/3/2018 0 6 2454 0.995 Fluvial/Alluvial 22 2867 -108
46 AB03-WA22-01 11/7/2018 0 6 3743 0.997 Fluvial/Alluvial 23 2870 -322
47 AB03-WA11-01 11/7/2018 0 6 3112 1.05 Fluvial/Alluvial 24 2874 -37
48 AB03-MH07-01 11/7/2018 0 6 3240 1.06 Colluvium 25 2876 26
49 AB03-WA02-01 11/13/2018 0 6 3011 1.07 Fluvial/Alluvial 26 2885 102
50 AB03-WA04-01 11/13/2018 0 3 3403 1.08 Fluvial/Alluvial 27 2890 406
51 AB02-BSA2-04 11/3/2018 0 3 2646 1.09 Fluvial/Alluvial 28 2890 -170
52 AB03-NAA2-03 11/4/2018 0 6 2945 1.09 Colluvium 29 2892 -70
53 AB02-GS03-01 10/31/2018 0 6 2683 1.1 TRCS-subcrop 30 2900 146
54 AB02-GS09-01 11/2/2018 0 6 2787 1.11 TRCS-subcrop 31 2904 -585
55 AB03-BSA3-02 11/6/2018 0 6 2683 1.11 Colluvium 32 2904 197
56 AB02-GS02-01 11/2/2018 0 6 2548 1.12 TRCS-subcrop 33 2906 -80
57 AB03-NAA2-01 11/4/2018 0 6 3318 1.12 TRCS-subcrop 34 2909 248
58 AB03-NAA2-07 11/4/2018 0 6 3565 1.14 Colluvium 35 2912 48
59 AB03-WA10-01 11/7/2018 0 6 2957 1.14 Fluvial/Alluvial 36 2915 -45
60 AB03-WA14-01 11/7/2018 0 6 2881 1.14 Fluvial/Alluvial 37 2915 332
61 AB03-NAA2-15 11/4/2018 0 3 3601 1.19 TRCS-subcrop 38 2918 -328
62 AB03-WA21-01 10/30/2018 0 6 2985 1.21 Fluvial/Alluvial 39 2925 -187
63 AB02-MH03-01 11/2/2018 0 6 3350 1.22 TRCS-subcrop 40 2926 -154
64 AB03-NAA2-14 11/4/2018 0 6 2985 1.26 TRCS-subcrop 41 2926 199
65 AB02-BSA2-03 11/3/2018 0 3 2567 1.27 Fluvial/Alluvial 42 2927 9
66 AB03-NAA2-12 11/4/2018 0 6 3772 1.27 TRCS-subcrop 43 2929 -297
67 AB03-MH05-01 11/7/2018 0 6 3328 1.31 TRCS-subcrop 44 2936 -554
68 AB02-BSA2-05 11/3/2018 0 5 2770 1.34 Fluvial/Alluvial 45 2938 -484
69 AB02-GS04-01 10/31/2018 0 3 2990 1.36 TRCS-subcrop 46 2938 805
70 AB02-GS05-01 10/31/2018 0 6 3078 1.36 TRCS-subcrop 47 2961 151
71 AB02-WA02-01 11/2/2018 0 6 3163 1.36 Fluvial/Alluvial 48 2965 275
72 AB03-NAA2-13 11/4/2018 0 6 3515 1.37 TRCS-subcrop 49 2969 42
73 AB02-MB03-01 5/16/2019 0 6 3042 1.39 TRCS-subcrop/outcrop 50 2973 430
74 AB03-WA06-01 11/13/2018 0 4 2659 1.39 Fluvial/Alluvial 51 2978 -332
75 AB02-GS11-01 11/2/2018 0 6 2933 1.43 TRCS-subcrop 52 2978 -33
76 AB03-GS06-01 11/6/2018 0 6 2946 1.44 TRCS-subcrop 53 2982 -299
77 AB03-NAA2-02 11/4/2018 0 6 2985 1.45 Colluvium 54 2986 -199
78 AB02-MC04-01 5/17/2019 0 6 2459 1.46 TRCS-outcrop 55 2986 -303
79 AB03-WA09-01 11/7/2018 0 6 3482 1.46 Fluvial/Alluvial 56 2990 -442
80 AB02-WA15-01 11/8/2018 0 6 2891 1.48 Fluvial/Alluvial 57 2990 328
81 AB02-WA19-01 11/2/2018 0 6 2860 1.48 TRCS-subcrop 58 2999 566
82 AB02-MH02-01 11/2/2018 0 6 2979 1.51 TRCS-subcrop 59 2999 -42
83 AB03-WA05-01 11/13/2018 0 6 3573 1.53 Fluvial/Alluvial 60 2999 -118
84 AB02-WA04-01 11/8/2018 0 6 3183 1.54 Fluvial/Alluvial 61 3020 581
85 AB02-WA10-01 10/31/2018 0 6 3448 1.59 Fluvial/Alluvial 62 3028 -43
86 AB03-WA23-01 11/7/2018 0 6 3747 1.59 Fluvial/Alluvial 63 3032 318
87 AB02-WA08-01 10/31/2018 0 6 3271 1.62 Fluvial/Alluvial 64 3049 -64
88 AB02-MB02-01 5/16/2019 0 6 3106 1.63 TRCS-subcrop/outcrop 65 3053 -486
89 AB03-WA25-01 11/7/2018 0 6 3337 1.65 Fluvial/Alluvial 66 3053 719
90 AB02-WA09-01 10/31/2018 0 6 3371 1.66 Fluvial/Alluvial 67 3070 258
91 AB03-MB01-01 5/14/2019 0 6 4282 1.67 TRCS-subcrop 68 3083 -313
92 AB03-GS05-01 11/2/2018 0 6 3077 1.71 TRCS-subcrop 69 3091 -101
93 AB03-WA17-01 11/6/2018 0 5 3146 1.74 Fluvial/Alluvial 70 3091 -13
94 AB02-WA14-01 11/8/2018 0 6 2943 1.76 Fluvial/Alluvial 71 3091 72
95 AB02-WA07-01 10/31/2018 0 6 3331 1.77 Fluvial/Alluvial 72 3095 420
96 AB03-MB02-01 5/14/2019 0 6 4420 1.8 TRCS-subcrop 73 3104 -62
97 AB02-BSA2-06 11/3/2018 0 3 2552 1.82 Fluvial/Alluvial 74 3104 -445
98 AB03-WA08-01 11/2/2018 0 6 3255 1.83 Fluvial/Alluvial 75 3120 -187
99 AB02-WA12-01 10/31/2018 0 6 3329 1.89 Fluvial/Alluvial 76 3125 -179

100 AB03-GS01-01 10/30/2018 0 6 4098 1.96 TRCS-subcrop 77 3129 -144
101 AB02-GS10-01 11/2/2018 0 6 3255 2.01 TRCS-subcrop 78 3133 -674
102 AB02-WA06-01 10/31/2018 0 6 3819 2.06 Fluvial/Alluvial 79 3133 349
103 AB02-WC01-01 5/17/2019 0 6 4070 2.09 TRCS-subcrop 80 3141 -250
104 AB03-NAA2-09 11/4/2018 0 6 3471 2.1 Colluvium 81 3141 -281
105 AB02-WA01-01 11/2/2018 0 6 3745 2.12 TRCS-subcrop 82 3154 -175
106 AB02-WA03-01 11/2/2018 0 6 3318 2.12 Fluvial/Alluvial 83 3162 411
107 AB02-WA11-01 10/31/2018 0 6 3381 2.54 Fluvial/Alluvial 84 3167 16
108 AB03-GS07-01 11/6/2018 0 6 3625 2.56 TRCS-subcrop 85 3188 260
109 AB02-WA13-01 10/31/2018 0 6 3980 2.63 Fluvial/Alluvial 86 3188 559
110 AB03-WA07-01 11/2/2018 0 6 3702 2.64 Fluvial/Alluvial 87 3200 71
111 AB03-WA24-01 11/7/2018 0 3 3218 2.85 Fluvial/Alluvial 88 3204 -98
112 AB02-WA16-01 10/31/2018 0 6 3791 3.24 Fluvial/Alluvial 89 3213 124
113 AB03-WA16-01 11/2/2018 0 6 4025 3.26 Fluvial/Alluvial 90 3217 154
114 AB02-MC10-01 5/16/2019 0 6 4484 3.3 TRCS-outcrop 91 3221 1061
115 AB03-GS08-01 11/2/2018 0 6 3775 3.49 TRCS-subcrop 92 3238 -161
116 AB02-GS07-01 11/2/2018 0 6 3796 3.51 TRCS-subcrop 93 3251 -105
117 AB02-WA18-01 11/8/2018 0 6 3811 3.53 TRCS-subcrop 94 3259 -316
118 AB03-MH01-01 10/30/2018 0 6 4888 4.05 TRCS-subcrop 95 3263 68
119 AB02-GS08-01 11/2/2018 0 6 4629 4.14 TRCS-subcrop 96 3276 1144
120 AB02-MC03-01 5/17/2019 5 5 3689 4.17 TRCS-outcrop 97 3284 -732
121 AB02-WA17-01 11/8/2018 0 6 4016 4.48 Fluvial/Alluvial 98 3289 -34
122 AB02-GS06-01 10/31/2018 0 6 4284 4.94 TRCS-subcrop 99 3314 15
123 AB02-WA05-01 10/31/2018 0 6 4582 5.16 Fluvial/Alluvial 100 3343 755
124 AB02-MC09-01 5/17/2019 0 6 4113 5.4 TRCS-outcrop 101 3364 -109
125 AB03-MS03-01 5/14/2019 0 6 4834 5.89 TRCS-subcrop 102 3385 434
126 AB02-MD02-01 5/17/2019 0 4 5968 6.02 TRCS-outcrop 103 3398 672
127 AB02-WC02-01 5/17/2019 0 6 5353 7.62 TRCS-subcrop 104 3402 69

105 3410 335
106 3410 -92
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110 3629 73
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115 3986 -211
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117 4003 -192
118 4221 667
119 4259 370
120 4272 -583
121 4402 -386
122 4596 -312
123 4688 -106
124 4789 -676
125 4995 -161
126 5049 919
127 5722 -369
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Non-parametric GOF Test Results

Data do not follow a discernible distribution at (0.1) Level of Significance 

Lilliefors Test Statistic       0.298

Lilliefors Critical (0.1) Value      0.0655

Data not Normal at (0.1) Significance Level

Correlation Coefficient R       0.71

Approximate Shapiro Wilk Test Statistic       0.569

Approximate Shapiro Wilk P Value       0

Data contains values <= 0

Data not gamma or lognormal

Normal GOF Test Results

Maximum 141110

Mean of Raw Data -1.935E-4

Standard Deviation of Raw Data  17865

Number of Valid Observations    155

Number of Distinct Observations    155

Minimum   -67219

Regression 1A (Tappan Wash and LCR Terrace Removed) Residuals

Raw Statistics

From File   WorkSheet_a.xls

Full Precision   OFF

Confidence Coefficient   0.9

Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.12/10/2020 2:44:46 PM



141110, -67219, -64256, 62871, 61882

Potential outliers are: 

141110, -67219, -64256, 62871, 61882

For 1% Significance Level, there are 5 Potential Outliers

Potential outliers are: 

      5.928       3.519       3.889

For 5% significance level, there are 5 Potential Outliers

5     -480.2  10520  61882    147

      5.005       3.519       3.898

4     -63.39  11677  62871    150       5.39       3.519       3.889

3     -482.9  12743   -64256    151

      7.924       3.529       3.899

2     -916.3  13793   -67219    152       4.807       3.519       3.899

1 -1.935E-4  17807 141110    153

Critical

# Mean sd outlier Number value value (5%) value (1%)

Potential Obs. Test Critical

Standard Deviation  17865

Number of data   155

Number of suspected outliers   5

Rosner's Outlier Test for Regression 1A (Tappan Wash and LCR Terrace Removed) Residuals

Mean -1.935E-4

From File   WorkSheet_a.xls

Full Precision   OFF

Outlier Tests for Selected Uncensored Variables

User Selected Options

Date/Time of Computation   ProUCL 5.12/10/2020 2:46:06 PM



Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.12/10/2020 2:57:18 PM

From File   WorkSheet_a.xls

Full Precision   OFF

Confidence Coefficient   0.9

Regression 1B (Tappan Wash and LCR Terrace Removed) Residuals

Raw Statistics

Number of Valid Observations    150

Number of Distinct Observations    150

Minimum   -12486

Maximum  48302

Mean of Raw Data 8.0000E-4

Standard Deviation of Raw Data   9098

Data contains values <= 0

Data not gamma or lognormal

Normal GOF Test Results

Correlation Coefficient R       0.787

Approximate Shapiro Wilk Test Statistic       0.637

Approximate Shapiro Wilk P Value       0

Non-parametric GOF Test Results

Data do not follow a discernible distribution at (0.1) Level of Significance 

Lilliefors Test Statistic       0.26

Lilliefors Critical (0.1) Value      0.0666

Data not Normal at (0.1) Significance Level



48302, 38630, 36516, 34107, 33523

Potential outliers are: 

48302, 38630, 36516, 34107, 33523

For 1% Significance Level, there are 5 Potential Outliers

Potential outliers are: 

      5.452       3.51       3.88

For 5% significance level, there are 5 Potential Outliers

5    -1079   6347  33523    143

      4.892       3.51       3.89

4     -839.8   6959  34107    134       5.022       3.51       3.88

3     -587.4   7585  36516      23

      5.327       3.52       3.89

2     -324.2   8214  38630    148       4.743       3.51       3.89

1 8.0000E-4   9068  48302      20

Critical

# Mean sd outlier Number value value (5%) value (1%)

Potential Obs. Test Critical

Standard Deviation   9098

Number of data   150

Number of suspected outliers   5

Rosner's Outlier Test for Regression 1B (Tappan Wash and LCR Terrace Removed) Residuals

Mean 8.0000E-4

From File   WorkSheet_a.xls

Full Precision   OFF

Outlier Tests for Selected Uncensored Variables

User Selected Options

Date/Time of Computation   ProUCL 5.12/10/2020 2:58:24 PM



Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.12/10/2020 3:10:02 PM

From File   WorkSheet_a.xls

Full Precision   OFF

Confidence Coefficient   0.9

Regression 1C (Tappan Wash and LCR Terrace Removed) Residuals

Raw Statistics

Number of Valid Observations    145

Number of Distinct Observations    145

Minimum   -11096

Maximum  33713

Mean of Raw Data -3.448E-4

Standard Deviation of Raw Data   5673

Data contains values <= 0

Data not gamma or lognormal

Normal GOF Test Results

Correlation Coefficient R       0.864

Approximate Shapiro Wilk Test Statistic       0.776

Approximate Shapiro Wilk P Value       0

Non-parametric GOF Test Results

Data do not follow a discernible distribution at (0.1) Level of Significance 

Lilliefors Test Statistic       0.194

Lilliefors Critical (0.1) Value      0.0677

Data not Normal at (0.1) Significance Level



Outlier Tests for Selected Uncensored Variables

User Selected Options

Date/Time of Computation   ProUCL 5.12/10/2020 3:11:19 PM

From File   WorkSheet_a.xls

Full Precision   OFF

Rosner's Outlier Test for Regression 1C (Tappan Wash and LCR Terrace Removed) Residuals

Mean -3.448E-4

Standard Deviation   5673

Number of data   145

Number of suspected outliers   5

Potential Obs. Test Critical Critical

# Mean sd outlier Number value value (5%) value (1%)

      5.964       3.506       3.876

2     -234.1   4940  20242      56       4.145       3.497       3.876

1 -3.448E-4   5653  33713    128

      4.433       3.497       3.876

4     -522.4   4327  16814    137       4.007       3.496       3.866

3     -377.3   4647  20224      54

      4.024       3.496       3.866

For 5% significance level, there are 5 Potential Outliers

5     -645.3   4086  15795    144

33713, 20242, 20224, 16814, 15795

Potential outliers are: 

33713, 20242, 20224, 16814, 15795

For 1% Significance Level, there are 5 Potential Outliers

Potential outliers are: 



Non-parametric GOF Test Results

Data do not follow a discernible distribution at (0.1) Level of Significance 

Lilliefors Test Statistic       0.133

Lilliefors Critical (0.1) Value      0.0689

Data not Normal at (0.1) Significance Level

Correlation Coefficient R       0.943

Approximate Shapiro Wilk Test Statistic       0.9

Approximate Shapiro Wilk P Value 9.159E-14

Data contains values <= 0

Data not gamma or lognormal

Normal GOF Test Results

Maximum  14977

Mean of Raw Data 2.1429E-4

Standard Deviation of Raw Data   3822

Number of Valid Observations    140

Number of Distinct Observations    140

Minimum   -10008

Regression 1D (Tappan Wash and LCR Terrace Removed) Residuals

Raw Statistics

From File   WorkSheet_a.xls

Full Precision   OFF

Confidence Coefficient   0.9

Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.12/10/2020 3:21:07 PM



Outlier Tests for Selected Uncensored Variables

User Selected Options

Date/Time of Computation   ProUCL 5.12/10/2020 3:22:00 PM

From File   WorkSheet_a.xls

Full Precision   OFF

Rosner's Outlier Test for Regression 1D (Tappan Wash and LCR Terrace Removed) Residuals

Mean 2.1429E-4

Standard Deviation   3822

Number of data   140

Number of suspected outliers   5

Potential Obs. Test Critical Critical

# Mean sd outlier Number value value (5%) value (1%)

      3.933       3.492       3.862

2     -107.7   3616  12565      25       3.505       3.484       3.862

1 2.1429E-4   3808  14977      87

      3.46       3.484       3.862

4     -287   3319  11521    122       3.558       3.482       3.852

3     -199.6   3463  11780    121

      3.479       3.482       3.852

For 5% significance level, there are 4 Potential Outliers

5     -373.8   3171  10657    129

Potential outliers are: 

14977, 12565, 11780, 11521

For 1% Significance Level, there is 1 Potential Outlier

Potential outliers is: 14977



Non-parametric GOF Test Results

Data do not follow a discernible distribution at (0.1) Level of Significance 

Lilliefors Test Statistic       0.123

Lilliefors Critical (0.1) Value      0.0699

Data not Normal at (0.1) Significance Level

Correlation Coefficient R       0.97

Approximate Shapiro Wilk Test Statistic       0.95

Approximate Shapiro Wilk P Value 2.2348E-4

Data contains values <= 0

Data not gamma or lognormal

Normal GOF Test Results

Maximum  11030

Mean of Raw Data -2.206E-4

Standard Deviation of Raw Data   3171

Number of Valid Observations    136

Number of Distinct Observations    136

Minimum    -9650

Regression 1E (Tappan Wash and LCR Terrace Removed) Residuals

Raw Statistics

From File   WorkSheet_a.xls

Full Precision   OFF

Confidence Coefficient   0.9

Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.12/10/2020 3:31:07 PM



Outlier Tests for Selected Uncensored Variables

User Selected Options

Date/Time of Computation   ProUCL 5.12/10/2020 3:32:03 PM

From File   WorkSheet_a.xls

Full Precision   OFF

Rosner's Outlier Test for Regression 1E (Tappan Wash and LCR Terrace Removed) Residuals

Mean -2.206E-4

Standard Deviation   3171

Number of data   136

Number of suspected outliers   5

Potential Obs. Test Critical Critical

# Mean sd outlier Number value value (5%) value (1%)

      3.491       3.481       3.851

2     -81.7   3036    -9650    135       3.152       3.474       3.851

1 -2.206E-4   3159  11030    125

      2.943       3.474       3.851

4     -75.16   2844   8086      16       2.869       3.471       3.841

3     -10.3   2931   8616    107

Potential outliers is: 11030

For 1% Significance Level, there is no Potential Outlier 

      2.848       3.471       3.841

For 5% Significance Level, there is 1 Potential Outlier

5     -137   2764   7733    133



Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.12/10/2020 3:40:26 PM

From File   WorkSheet_a.xls

Full Precision   OFF

Confidence Coefficient   0.9

Regression 1F (Tappan Wash and LCR Terrace Removed) Residuals

Raw Statistics

Number of Valid Observations    135

Number of Distinct Observations    135

Minimum    -9566

Maximum   8698

Mean of Raw Data -5.926E-4

Standard Deviation of Raw Data   3036

Data contains values <= 0

Data not gamma or lognormal

Normal GOF Test Results

Correlation Coefficient R       0.975

Approximate Shapiro Wilk Test Statistic       0.953

Approximate Shapiro Wilk P Value 5.6363E-4

Non-parametric GOF Test Results

Data do not follow a discernible distribution at (0.1) Level of Significance 

Lilliefors Test Statistic       0.12

Lilliefors Critical (0.1) Value      0.0701

Data not Normal at (0.1) Significance Level



For 1% Significance Level, there is no Potential Outlier 

      2.948       3.468       3.838

For 5% Significance Level, there is no Potential Outlier 

5     -115.4   2687   7805      22

      2.869       3.471       3.848

4     -55.3   2764   7816    132       2.848       3.468       3.838

3       6.528   2844   8167      16

      3.163       3.478       3.848

2      71.39   2931   8698    107       2.943       3.471       3.848

1 -5.926E-4   3025    -9566    134

Critical

# Mean sd outlier Number value value (5%) value (1%)

Potential Obs. Test Critical

Standard Deviation   3036

Number of data   135

Number of suspected outliers   5

Rosner's Outlier Test for Regression 1F (Tappan Wash and LCR Terrace Removed) Residuals

Mean -5.926E-4

From File   WorkSheet_a.xls

Full Precision   OFF

Outlier Tests for Selected Uncensored Variables

User Selected Options

Date/Time of Computation   ProUCL 5.12/10/2020 3:41:27 PM



Regression 2A (Tappan Wash, LCR Terrace, NAA1 removed; <20 pCi/g) Residuals

Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.12/28/2020 8:23:19 AM

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   0.95

Raw Statistics

Number of Valid Observations    134

Number of Distinct Observations    134

Minimum   -23885

Maximum  33718

Mean of Raw Data -1.493E-4

Standard Deviation of Raw Data   6068

Data contains values <= 0

Data not gamma or lognormal

Normal GOF Test Results

Correlation Coefficient R       0.767

Approximate Shapiro Wilk Test Statistic       0.637

Approximate Shapiro Wilk P Value       0

Non-parametric GOF Test Results

Data do not follow a discernible distribution at (0.05) Level of Significance 

Lilliefors Test Statistic       0.215

Lilliefors Critical (0.05) Value      0.0769

Data not Normal at (0.05) Significance Level



Rosner's Outlier Test for Regression 2A (Tappan Wash, LCR Terrace, NAA1 removed; <20 pCi/g) Residuals

Outlier Tests for Selected Uncensored Variables

User Selected Options

Date/Time of Computation   ProUCL 5.12/21/2020 2:07:07 PM

From File   WorkSheet_a.xls

Full Precision   OFF

Mean -1.493E-4

Standard Deviation   6068

Number of data   134

Number of suspected outliers   5

Potential Obs. Test Critical Critical

# Mean sd outlier Number value value (5%) value (1%)

      5.577       3.475       3.845

2     -253.5   5332  32312    117       6.108       3.468       3.845

1 -1.493E-4   6046  33718    121

      7.011       3.468       3.845

4     -742.5   3583   -23885    134       6.459       3.465       3.835

3     -500.2   4526  31230    130

      4.771       3.465       3.835

For 5% significance level, there are 5 Potential Outliers

5     -564.4   2959  13552    127

33718, 32312, 31230, -23885, 13552

Potential outliers are: 

33718, 32312, 31230, -23885, 13552

For 1% Significance Level, there are 5 Potential Outliers

Potential outliers are: 



Regression 2B (Tappan Wash, LCR Terrace, NAA1 removed; <20 pCi/g) Residuals

Non-parametric GOF Test Results

Data do not follow a discernible distribution at (0.05) Level of Significance 

Lilliefors Test Statistic       0.127

Lilliefors Critical (0.05) Value      0.0784

Data not Normal at (0.05) Significance Level

Correlation Coefficient R       0.97

Approximate Shapiro Wilk Test Statistic       0.95

Approximate Shapiro Wilk P Value 3.4256E-4

Data contains values <= 0

Data not gamma or lognormal

Normal GOF Test Results

Maximum  10281

Mean of Raw Data -3.876E-4

Standard Deviation of Raw Data   2693

Number of Valid Observations    129

Number of Distinct Observations    129

Minimum    -7069

Raw Statistics

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   0.95

Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.12/28/2020 8:24:42 AM



Rosner's Outlier Test for Regression 2B (Tappan Wash, LCR Terrace, NAA1 removed; <20 pCi/g) Residuals

Potential outliers is: 10281

For 1% Significance Level, there is 1 Potential Outlier

Potential outliers is: 10281

      2.986       3.451       3.821

For 5% Significance Level, there is 1 Potential Outlier

5     -262.2   2279    -7069    123

      2.954       3.455       3.831

4     -204.2   2362   7043      46       3.069       3.451       3.821

3     -147   2439   7059    101

      3.832       3.461       3.831

2     -80.32   2544   8390    120       3.33       3.455       3.831

1 -3.876E-4   2683  10281    113

Critical

# Mean sd outlier Number value value (5%) value (1%)

Potential Obs. Test Critical

Standard Deviation   2693

Number of data   129

Number of suspected outliers   5

Mean -3.876E-4

From File   WorkSheet_a.xls

Full Precision   OFF

Outlier Tests for Selected Uncensored Variables

User Selected Options

Date/Time of Computation   ProUCL 5.12/21/2020 2:12:54 PM



Regression 2C (Tappan Wash, LCR Terrace, NAA1 removed; <20 pCi/g) Residuals

Data do not follow a discernible distribution at (0.05) Level of Significance 

Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.12/28/2020 8:25:48 AM

Raw Statistics

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   0.95

Number of Valid Observations    128

Number of Distinct Observations    128

Minimum    -6774

Maximum   8652

Mean of Raw Data 3.1250E-4

Standard Deviation of Raw Data   2542

Data contains values <= 0

Data not gamma or lognormal

Normal GOF Test Results

Correlation Coefficient R       0.978

Approximate Shapiro Wilk Test Statistic       0.96

Approximate Shapiro Wilk P Value     0.00785

Non-parametric GOF Test Results

Lilliefors Test Statistic       0.128

Lilliefors Critical (0.05) Value      0.0787

Data not Normal at (0.05) Significance Level



Rosner's Outlier Test for Regression 2C (Tappan Wash, LCR Terrace, NAA1 removed; <20 pCi/g) Residuals

Outlier Tests for Selected Uncensored Variables

User Selected Options

Date/Time of Computation   ProUCL 5.12/21/2020 2:18:29 PM

From File   WorkSheet_a.xls

Full Precision   OFF

Mean 3.1250E-4

Standard Deviation   2542

Number of data   128

Number of suspected outliers   5

Potential Obs. Test Critical Critical

# Mean sd outlier Number value value (5%) value (1%)

      3.417       3.458       3.828

2     -68.13   2432   7161    101       2.972       3.453       3.828

1 3.1250E-4   2532   8652    119

      3.058       3.453       3.828

4     -183.1   2273    -6774    122       2.9       3.448       3.818

3     -125.5   2354   7072      46

For 1% Significance Level, there is no Potential Outlier 

      2.498       3.448       3.818

For 5% Significance Level, there is no Potential Outlier 

5     -129.9   2202   5373    104
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Table C-1

Correlation Area Walkover Gamma and Radium-226 Soil Analytical Results

Removal Site Evaluation Report

Appendix C – Background and Correlation Studies Report, Attachment C

Abandoned Uranium Mines

A&B No. 2 and A&B No. 3

Coconino County, Arizona

Mean

(cpm)

Median

(cpm)

Standard 

Deviation (cpm)

Coefficient of 

Variation
Concentration

Uncertainty 

(2σ)
MDC

CA-01 11/8/2018 0 6 19,293 18,624 2,351 0.12 1.32 0.238 0.146

CA-02 11/8/2018 0 6 17,413 17,010 2,199 0.13 1.93 0.395 0.256

CA-03 11/9/2018 0 6 95,730 87,030 41,552 0.43 8.97 1.05 0.273

CA-04 11/9/2018 0 6 23,387 23,100 2,237 0.10 2.18 0.345 0.175

CA-05 11/9/2018 0 6 21,167 20,495 2,915 0.14 0.923 0.223 0.218

CA-06 11/9/2018 0 6 27,554 27,300 4,458 0.16 3.42 0.501 0.182

CA-07 11/8/2018 0 6 31,482 29,688 5,407 0.17 3.15 0.452 0.316

CA-08 11/7/2018 0 6 199,833 181,982 90,960 0.46 54.1 5.74 0.479

CA-09 11/6/2018 0 6 161,768 155,262 40,023 0.25 28.6 3.11 0.417

CA-10 11/6/2018 0 6 35,301 35,220 2,730 0.08 1.68 0.290 0.160

CA-11 11/6/2018 0 6 26,526 26,460 2,808 0.11 1.47 0.313 0.208

CA-12 11/6/2018 0 6 59,103 59,670 10,894 0.18 9.66 1.15 0.262

CA-13 11/6/2018 0 6 17,975 17,738 2,052 0.11 0.667 0.186 0.139

CA-14 11/3/2018 0 6 10,820 10,680 1,312 0.12 0.476 0.182 0.188

CA-15 11/4/2018 0 6 40,186 38,095 9,901 0.25 2.92 0.464 0.372

Acronyms and Abbreviations:

bgs = below ground surface

cpm = count per minute

MDC = Minimum detectable concentration 

pCi/g = picocurie per gram

2σ = two times the standard deviation

Radium-226 (pCi/g)

Sample 

Location

Sample 

Date

Start Depth

(inches bgs)

End Depth

(inches bgs)

100% Walkover Scan

Method 2 Correlation Page 1 of 1



Table C-2

Correlation Area Node Static Measurements

Removal Site Evaluation Report

Appendix C – Background and Correlation Studies Report, Attachment C

Abandoned Uranium Mines

A&B No. 2 and A&B No. 3

Coconino County, Arizona

CA01-A 11/8/2018 0 6 17,648 3,251 2,794

CA01-B 11/8/2018 0 2 16,335 2,736 2,634

CA01-C 11/8/2018 0 6 19,825 3,291 3,424

CA01-D 11/8/2018 0 6 17,735 3,193 3,257
CA01-E 11/8/2018 0 2 16,269 2,811 2,621

CA01-F 11/8/2018 0 6 18,108 3,079 3,114

CA01-G 11/8/2018 0 6 18,860 3,237 3,586

CA01-H 11/8/2018 0 6 17,716 2,851 3,423
CA01-I 11/8/2018 0 6 18,192 3,074 3,394
CA02-A 11/8/2018 0 6 25,286 3,224 3,002

CA02-B 11/8/2018 0 2 18,489 2,813 2,997

CA02-C 11/8/2018 0 3 17,467 2,992 2,435

CA02-D 11/8/2018 0 2 16,061 2,366 2,662
CA02-E 11/8/2018 0 2 17,372 2,819 3,126

CA02-F 11/8/2018 0 2 16,613 2,653 2,754

CA02-G 11/8/2018 0 3 17,706 2,937 3,025

CA02-H 11/8/2018 0 6 17,815 3,265 3,060
CA02-I 11/8/2018 0 6 18,445 3,065 3,276
CA03-A 11/9/2018 0 6 59,636 7,265 6,123

CA03-B 11/9/2018 0 4 47,506 5,874 5,209

CA03-C 11/9/2018 0 6 41,668 7,003 8,201

CA03-D 11/9/2018 0 6 207,028 22,847 22,825

CA03-E 11/9/2018 0 6 132,640 34,206 74,378

CA03-F 11/9/2018 0 6 61,395 8,898 9,025

CA03-G 11/9/2018 0 6 348,748 42,756 26,385

CA03-H 11/9/2018 0 2 74,620 12,718 14,475
CA03-I 11/9/2018 0 6 67,002 13,389 22,213
CA04-A 11/9/2018 0 6 20,800 3,245 3,557
CA04-B 11/9/2018 0 6 21,944 3,463 3,349
CA04-C 11/8/2018 0 6 23,712 3,640 3,744
CA04-D 11/9/2018 0 6 20,800 3,068 3,453
CA04-E 11/9/2018 0 6 21,736 3,422 3,359
CA04-F 11/9/2018 0 6 22,048 3,640 3,619
CA04-G 11/9/2018 0 6 20,384 3,162 3,453
CA04-H 11/9/2018 0 6 20,384 3,162 3,255
CA04-I 11/9/2018 0 6 20,384 3,130 3,224
CA05-A 11/9/2018 0 6 19,552 2,839 2,943
CA05-B 11/9/2018 0 6 20,384 2,974 3,838
CA05-C 11/9/2018 0 6 20,280 2,891 2,527
CA05-D 11/9/2018 0 6 18,928 2,621 2,746
CA05-E 11/9/2018 0 6 19,552 2,756 2,860
CA05-F 11/9/2018 0 6 19,032 2,766 3,141
CA05-G 11/9/2018 0 6 19,656 2,839 2,912
CA05-H 11/9/2018 0 6 20,384 2,912 3,078
CA05-I 11/9/2018 0 6 21,112 3,307 3,858

End Depth

(inches bgs)

Uncollimated 

Surface Static 

(normalized) (cpm)

Minimum = 16,269

Maximum = 19,825

Mean = 17,854

Median = 17,735

Standard Deviation = 1,116

CV = 0.06

Minimum = 16,061

Maximum = 25,286

Mean = 18,361

Median = 17,706

Standard Deviation = 2,712

CV = 0.15

Sample Node

CA-01

CA-02

Sample Date
Start Depth

(inches bgs)

Sample 

Location

CA-03

CA-04

CA-05

Minimum = 18,928

Maximum = 21,112

Mean = 19,876

Median = 19,656

Standard Deviation = 714

CV = 0.04

Minimum = 20,384

Maximum = 23,712

Mean = 21,355

Median = 20,800

Standard Deviation = 1,116

CV = 0.05

Minimum = 41,668

Maximum = 348,748

Mean = 115,583

Median = 67,002

Standard Deviation = 101,994

CV = 0.88

Collimated at Depth Static 

Summary Statistics

(cpm)

Collimated Surface Static 

Summary Statistics

(cpm)

Collimated 

Surface Static 

(normalized) (cpm)

Collimated 

Static at Depth 

(normalized) (cpm)

Uncollimated Surface Static 

Summary Statistics

(cpm)

Minimum = 2,621

Maximum = 3,586

Mean = 3,139

Median = 3,257

Standard Deviation = 368

CV = 0.12

Minimum = 2,621

Maximum = 3,307

Mean = 2,878

Median = 2,839

Standard Deviation = 191

CV = 0.07

Minimum = 3,068

Maximum = 3,640

Mean = 3,326

Median = 3,245

Standard Deviation = 221

CV = 0.07

Minimum = 5,874

Maximum = 42,756

Mean = 17,217

Median = 12,718

Standard Deviation = 13,270

CV = 0.77

Minimum = 2,366

Maximum = 3,265

Mean = 2,904

Median = 2,937

Standard Deviation = 282

CV = 0.10

Minimum = 2,736

Maximum = 3,291

Mean = 3,058

Median = 3,079

Standard Deviation = 209

CV = 0.07

Minimum = 2,527

Maximum = 3,858

Mean = 3,100

Median = 2,943

Standard Deviation = 460

CV = 0.15

Minimum = 3,224

Maximum = 3,744

Mean = 3,446

Median = 3,453

Standard Deviation = 171

CV = 0.05

Minimum = 5,209

Maximum = 74,378

Mean = 20,982

Median = 14,475

Standard Deviation = 21,516

CV = 1.03

Minimum = 2,435

Maximum = 3,276

Mean = 2,926

Median = 3,002

Standard Deviation = 260

CV = 0.09
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Table C-2

Correlation Area Node Static Measurements

Removal Site Evaluation Report

Appendix C – Background and Correlation Studies Report, Attachment C

Abandoned Uranium Mines

A&B No. 2 and A&B No. 3

Coconino County, Arizona

End Depth

(inches bgs)

Uncollimated 

Surface Static 

(normalized) (cpm)

Sample Node Sample Date
Start Depth

(inches bgs)

Sample 

Location

Collimated at Depth Static 

Summary Statistics

(cpm)

Collimated Surface Static 

Summary Statistics

(cpm)

Collimated 

Surface Static 

(normalized) (cpm)

Collimated 

Static at Depth 

(normalized) (cpm)

Uncollimated Surface Static 

Summary Statistics

(cpm)

CA06-A 11/9/2018 0 6 29,380 4,611 4,499
CA06-B 11/9/2018 0 2 25,740 4,154 3,430
CA06-C 11/9/2018 0 4 22,733 3,187 3,869
CA06-D 11/9/2018 0 4 36,331 6,624 8,622
CA06-E 11/9/2018 0 2 27,515 4,360 3,779
CA06-F 11/9/2018 0 3 22,512 3,376 2,748
CA06-G 11/9/2018 0 6 25,935 4,522 8,177
CA06-H 11/9/2018 0 4 30,992 3,905 5,306
CA06-I 11/9/2018 0 2 23,511 3,743 3,746
CA07-A 11/8/2018 0 6 28,704 4,430 4,181
CA07-B 11/8/2018 0 6 24,440 3,973 4,066
CA07-C 11/8/2018 0 6 25,168 4,233 4,961
CA07-D 11/8/2018 0 6 27,456 4,347 4,202
CA07-E 11/8/2018 0 6 27,560 4,618 4,649
CA07-F 11/8/2018 0 6 25,792 4,222 4,482
CA07-G 11/8/2018 0 6 27,560 4,056 3,422
CA07-H 11/8/2018 0 6 30,160 5,366 5,512
CA07-I 11/8/2018 0 6 28,496 4,888 4,971
CA08-A 11/7/2018 0 3 454,925 136,128 68,111
CA08-B 11/7/2018 0 2 315,164 49,397 46,684
CA08-C 11/7/2018 0 6 92,261 12,030 9,167
CA08-D 11/7/2018 0 6 141,565 22,908 27,651
CA08-E 11/7/2018 0 6 296,646 63,834 63,501
CA08-F 11/7/2018 0 6 142,990 21,788 13,738
CA08-G 11/7/2018 0 6 100,705 15,736 14,195
CA08-H 11/7/2018 0 6 152,766 26,758 26,058
CA08-I 11/7/2018 0 6 107,483 14,725 7,576
CA09-A 11/6/2018 0 6 136,240 23,608 19,760
CA09-B 11/6/2018 0 4 87,256 10,400 7,374
CA09-C 11/6/2018 0 6 115,440 19,656 15,704
CA09-D 11/6/2018 0 3 118,560 17,680 16,016
CA09-E 11/6/2018 0 6 140,400 20,696 13,728
CA09-F 11/6/2018 0 5 172,640 37,232 12,584
CA09-G 11/6/2018 0 6 154,960 29,848 25,896
CA09-H 11/6/2018 0 6 100,568 13,832 10,202
CA09-I 11/6/2018 0 6 138,320 25,896 37,336
CA10-A 11/6/2018 0 6 25,792 3,650 3,806
CA10-B 11/6/2018 0 6 24,648 3,078 2,902
CA10-C 11/6/2018 0 6 28,600 3,817 3,505
CA10-D 11/6/2018 0 6 24,232 3,505 4,056
CA10-E 11/6/2018 0 6 26,416 3,619 3,692
CA10-F 11/6/2018 0 6 30,056 4,056 3,817
CA10-G 11/6/2018 0 6 24,648 3,463 4,482
CA10-H 11/6/2018 0 6 24,648 3,255 3,474
CA10-I 11/6/2018 0 6 27,976 3,942 3,744

CA-06

CA-07

CA-08

CA-09

CA-10

Minimum = 24,232

Maximum = 30,056

Mean = 26,335

Median = 25,792

Standard Deviation = 2,090

CV = 0.08

Minimum = 87,256

Maximum = 172,640

Mean = 129,376

Median = 136,240

Standard Deviation = 26,670

CV = 0.21

Minimum = 92,261

Maximum = 454,925

Mean = 200,500

Median = 142,990

Standard Deviation = 125,753

CV = 0.63

Minimum = 24,440

Maximum = 30,160

Mean = 27,260

Median = 27,560

Standard Deviation = 1,828

CV = 0.07

Minimum = 22,512

Maximum = 36,331

Mean = 27,183

Median = 25,935

Standard Deviation = 4,498

CV = 0.17

Minimum = 3,078

Maximum = 4,056

Mean = 3,598

Median = 3,619

Standard Deviation = 315

CV = 0.09

Minimum = 10,400

Maximum = 37,232

Mean = 22,094

Median = 20,696

Standard Deviation = 8,204

CV = 0.37

Minimum = 12,030

Maximum = 136,128

Mean = 40,367

Median = 22,908

Standard Deviation = 39,851

CV = 0.99

Minimum = 3,973

Maximum = 5,366

Mean = 4,459

Median = 4,347

Standard Deviation = 440

CV = 0.10

Minimum = 3,187

Maximum = 6,624

Mean = 4,276

Median = 4,154 

Standard Deviation = 1,008

CV = 0.24

Minimum = 2,902

Maximum = 4,482

Mean = 3,720

Median = 3,744

Standard Deviation = 431

CV = 0.12

Minimum = 7,374

Maximum = 37,336

Mean = 17,622

Median = 15,704

Standard Deviation = 9,142

CV = 0.52

Minimum = 7,576

Maximum = 68,111

Mean = 30,742

Median = 26,058

Standard Deviation = 23,239

CV = 0.76

Minimum = 3,422

Maximum = 5,512

Mean = 4,494

Median = 4,482

Standard Deviation = 615

CV = 0.14

Minimum = 2,748

Maximum = 8,622

Mean = 4,909

Median = 3,869

Standard Deviation = 2,102

CV = 0.43
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Table C-2

Correlation Area Node Static Measurements

Removal Site Evaluation Report

Appendix C – Background and Correlation Studies Report, Attachment C

Abandoned Uranium Mines

A&B No. 2 and A&B No. 3

Coconino County, Arizona

End Depth

(inches bgs)

Uncollimated 

Surface Static 

(normalized) (cpm)

Sample Node Sample Date
Start Depth

(inches bgs)

Sample 

Location

Collimated at Depth Static 

Summary Statistics

(cpm)

Collimated Surface Static 

Summary Statistics

(cpm)

Collimated 

Surface Static 

(normalized) (cpm)

Collimated 

Static at Depth 

(normalized) (cpm)

Uncollimated Surface Static 

Summary Statistics

(cpm)

CA11-A 11/6/2018 0 6 20,909 3,314 3,865
CA11-B 11/6/2018 0 6 22,889 3,532 4,295
CA11-C 11/6/2018 0 6 21,786 3,356 3,638
CA11-D 11/6/2018 0 6 23,616 3,730 4,446
CA11-E 11/6/2018 0 6 21,211 3,379 3,579
CA11-F 11/6/2018 0 6 20,659 3,103 2,862
CA11-G 11/6/2018 0 6 20,931 3,522 3,407
CA11-H 11/6/2018 0 6 21,343 3,058 3,698
CA11-I 11/6/2018 0 6 21,098 3,320 3,300
CA12-A 11/2/2018 0 6 45,047 8,753 8,343
CA12-B 11/6/2018 0 6 48,577 7,576 7,034
CA12-C 11/6/2018 0 4 44,207 7,286 7,964
CA12-D 11/6/2018 0 6 41,702 6,658 5,952
CA12-E 11/6/2018 0 6 61,240 13,270 13,125
CA12-F 11/2/2018 0 6 34,898 4,808 3,718
CA12-G 11/6/2018 0 6 60,220 11,031 14,875
CA12-H 11/2/2018 0 6 57,937 11,518 13,184
CA12-I 11/6/2018 0 6 31,988 4,367 4,203
CA13-A 11/6/2018 0 6 15,600 2,933 2,974
CA13-B 11/6/2018 0 6 15,808 2,454 2,714
CA13-C 11/6/2018 0 6 15,496 2,454 2,725
CA13-D 11/6/2018 0 6 16,848 2,829 2,922
CA13-E 11/6/2018 0 6 16,432 2,756 2,839
CA13-F 11/6/2018 0 6 15,600 2,569 2,756
CA13-G 11/6/2018 0 6 15,496 2,517 2,683
CA13-H 11/6/2018 0 6 16,328 2,798 2,902
CA13-I 11/6/2018 0 6 16,536 2,642 2,902
CA14-A 11/3/2018 0 6 8,611 1,435 1,435
CA14-B 11/3/2018 0 6 8,850 1,414 1,581
CA14-C 11/3/2018 0 6 8,934 1,487 1,716
CA14-D 11/3/2018 0 6 8,653 1,518 1,706
CA14-E 11/3/2018 0 6 8,986 1,560 1,685
CA14-F 11/3/2018 0 6 8,798 1,404 1,560
CA14-G 11/3/2018 0 6 8,788 1,435 1,518
CA14-H 11/3/2018 0 6 8,830 1,477 1,560
CA14-I 11/3/2018 0 6 8,819 1,466 1,529
CA15-A 11/4/2018 0 6 26,981 2,783 2,913
CA15-B 11/4/2018 0 6 26,100 3,190 3,056
CA15-C 11/4/2018 0 4 25,961 3,221 3,559
CA15-D 11/4/2018 0 6 46,952 4,529 4,002
CA15-E 11/4/2018 0 6 33,155 3,910 3,392
CA15-F 11/4/2018 0 6 42,287 5,151 4,872
CA15-G 11/4/2018 0 6 44,252 53,272 4,294
CA15-H 11/4/2018 0 6 41,848 5,943 5,350
CA15-I 11/4/2018 0 6 68,377 7,870 4,697

bgs = below ground surface
cpm = count per minute
CV = coefficient of variation

Acronyms and Abbreviations:

CA-11

CA-12

Minimum = 4,367

Maximum = 13,270

Mean = 8,363

Median = 7,576

Standard Deviation = 3,053

CV = 0.37

Minimum = 25,961

Maximum = 68,377

Mean = 39,546

Median = 41,848

Standard Deviation = 13,625

CV = 0.34

Minimum = 8,611

Maximum = 8,986

Mean = 8,808

Median = 8,819

Standard Deviation = 119

CV = 0.01

Minimum = 31,988

Maximum = 61,240

Mean = 47,313

Median = 45,047

Standard Deviation = 10,667

CV = 0.23

Minimum = 20,659

Maximum = 23,616

Mean = 21,605

Median = 21,211

Standard Deviation = 1,033

CV = 0.05

Minimum = 3,058

Maximum = 3,730

Mean = 3,368

Median = 3,356

Standard Deviation = 210

CV = 0.06

CA-13

Minimum = 15,496

Maximum = 16,848

Mean = 16,016

Median = 15,808

Standard Deviation = 520

CV = 0.03

Minimum = 2,454

Maximum = 2,933

Mean = 2,661

Median = 2,642

Standard Deviation = 175

CV = 0.07

Minimum = 2,783

Maximum = 53,272

Mean = 9,985

Median = 4,529

Standard Deviation = 16,311

CV = 1.63

Minimum = 1,404

Maximum = 1,560

Mean = 1,466

Median = 1,466

Standard Deviation = 51

CV = 0.03

CA-14

CA-15

Minimum = 2,913

Maximum = 5,350

Mean = 4,015

Median = 4,002

Standard Deviation = 851

CV = 0.21

Minimum = 1,435

Maximum = 1,716

Mean = 1,588

Median = 1,560

Standard Deviation = 95

CV = 0.06

Minimum = 2,683

Maximum = 2,974

Mean = 2,824

Median = 2,839

Standard Deviation = 107

CV = 0.04

Minimum = 3,718

Maximum = 14,875

Mean = 8,711

Median = 7,964

Standard Deviation = 4,090

CV = 0.47

Minimum = 2,862

Maximum = 4,446

Mean = 3,677

Median = 3,638

Standard Deviation = 487

CV = 0.13
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Regression 3A

Sample ID Radium-226 SUMMARY OUTPUT Sample ID
pCi/g n Min Max Mean Median St. Dev CV n Min Max Mean Median St. Dev CV

CA-14 0.476 155 8253 14340 10820 10680 1312 0.12 9 8611 8986 8808 8819 119 0.01 Regression Statistics

CA-13 0.667 200 13560 24775 17975 17738 2052 0.11 9 15496 16848 16016 15808 520 0.03 Multiple R 0.955

CA-05 0.923 132 15960 29400 21167 20495 2915 0.14 9 18928 21112 19876 19656 714 0.04 R Square 0.913

CA-01 1.32 138 14112 26700 19293 18624 2351 0.12 9 16269 19825 17854 17735 1116 0.06 Adjusted R Square 0.906

CA-11 1.47 111 20940 32273 26526 26460 2808 0.11 9 20659 23616 21605 21211 1003 0.05 Standard Error 17366

CA-10 1.68 112 29154 41900 35301 35220 2730 0.08 9 24232 30056 26335 25792 2090 0.08 Observations 15

CA-02 1.93 117 13104 24540 17413 17010 2199 0.13 9 16061 25286 18361 17706 2712 0.15

CA-04 2.18 117 18762 31065 23387 23100 2237 0.10 9 20384 23712 21355 20800 1116 0.05 ANOVA

CA-15 2.92 377 24360 69480 40186 38095 9901 0.25 9 25961 68377 39546 41848 13625 0.34 df SS MS F Significance F

CA-07 3.15 110 22806 49320 31482 29688 5407 0.17 9 24440 30160 27260 27560 1828 0.07 Regression 1 4.1E+10 40916756533 136 3.0E-08

CA-06 3.42 105 19026 39360 27554 27300 4458 0.16 9 22512 36331 27183 25935 4498 0.17 Residual 13 3.9E+09 3.0E+08

CA-03 8.97 174 27475 313484 95730 87030 41552 0.43 9 41668 348748 115583 67002 101994 0.88 Total 14 4.5E+10

CA-12 9.66 278 30240 89820 59103 59670 10894 0.18 9 31988 61240 47313 45047 10667 0.23

CA-09 28.6 131 84042 264759 161768 155262 40023 0.25 9 87256 172640 129376 136240 26670 0.21 Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 80.0% Upper 80.0%

CA-08 54.1 129 70560 419880 199833 181982 90960 0.46 9 92261 454925 200500 142990 125753 0.63 Intercept 22506 5171 4.35 7.8E-04 11335 33677 15524 29487

X Variable 1 3704 318 11.6 3.0E-08 3017 4391 3275 4134

Data appear approximate normal at 5% significance

RESIDUAL OUTPUT Potential outlier at 1% significance

Observation Predicted Y Residuals

1 24269.0 -13449.0

2 24976.5 -7001.8

3 25924.8 -4758.2

4 27395.4 -8102.8

5 27951.1 -1425.4

6 28729.0 6572.5

7 29655.1 -12241.7

8 30581.2 -7194.2

9 33322.4 6864.0

10 34174.4 -2692.3

11 35174.5 -7620.8

12 55733.6 39996.0

13 58289.6 813.2

14 128449.6 33318.0

15 222910.1 -23077.5

100% Walkover (cpm) Uncollimated Static Gamma (cpm) Notes: 
% = percent 
cpm = counts per minute 
CV = coefficient of variation 
Min = minimum 
Max = maximum 
n = number of samples or measurements in a dataset 
pCi/g = picocurie per gram 
p-value = probability value 
R² = R Square = coefficient of determination 
St. Dev = standard deviation 
t Stat = Student's t statistic 
X = independent variable (Radium-226) 
Y = dependent variable (gamma) 
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Regression 3B

Sample IDRadium-226 SUMMARY OUTPUT Sample ID
pCi/g n Min Max Mean Median St. Dev CV n Min Max Mean Median St. Dev CV

CA-14 0.476 155 8253 14340 10820 10680 1312 0.12 9 8611 8986 8808 8819 119 0.01 Regression Statistics
CA-13 0.667 200 13560 24775 17975 17738 2052 0.11 9 15496 16848 16016 15808 520 0.03 Multiple R 0.974

CA-05 0.923 132 15960 29400 21167 20495 2915 0.14 9 18928 21112 19876 19656 714 0.04 R Square 0.948

CA-01 1.32 138 14112 26700 19293 18624 2351 0.12 9 16269 19825 17854 17735 1116 0.06 Adjusted R Square 0.944

CA-11 1.47 111 20940 32273 26526 26460 2808 0.11 9 20659 23616 21605 21211 1003 0.05 Standard Error 13559

CA-10 1.68 112 29154 41900 35301 35220 2730 0.08 9 24232 30056 26335 25792 2090 0.08 Observations 14

CA-02 1.93 117 13104 24540 17413 17010 2199 0.13 9 16061 25286 18361 17706 2712 0.15

CA-04 2.18 117 18762 31065 23387 23100 2237 0.10 9 20384 23712 21355 20800 1116 0.05 ANOVA

CA-15 2.92 377 24360 69480 40186 38095 9901 0.25 9 25961 68377 39546 41848 13625 0.34 df SS MS F Significance F
CA-07 3.15 110 22806 49320 31482 29688 5407 0.17 9 24440 30160 27260 27560 1828 0.07 Regression 1 4.1E+10 4.06E+10 221 4.3E-09

CA-06 3.42 105 19026 39360 27554 27300 4458 0.16 9 22512 36331 27183 25935 4498 0.17 Residual 12 2.2E+09 1.84E+08

CA-12 9.66 278 30240 89820 59103 59670 10894 0.18 9 31988 61240 47313 45047 10667 0.23 Total 13 4.3E+10

CA-09 28.6 131 84042 264759 161768 155262 40023 0.25 9 87256 172640 129376 136240 26670 0.21

CA-08 54.1 129 70560 419880 199833 181982 90960 0.46 9 92261 454925 200500 142990 125753 0.63 Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 80.0% Upper 80.0%

Intercept 19750 4137 4.77 4.5E-04 10736 28763 14139 25360

X Variable 1 3692 248 14.9 4.31E-09 3151 4233 3355 4029

Data appear approximate normal at 5% significance

RESIDUAL OUTPUT Potential outlier at 5% significance

Observation Predicted Y Residuals

1 21506.9 -10686.9

2 22212.1 -4237.3

3 23157.2 -1990.6

4 24622.8 -5330.1

5 25176.6 1349.2

6 25951.8 9349.6

7 26874.8 -9461.4

8 27797.7 -4410.8

9 30529.7 9656.7

10 31378.8 103.3

11 32375.6 -4821.8

12 55412.4 3690.4

13 125334.9 36432.7

14 219475.7 -19643.0

100% Walkover (cpm) Uncollimated Static Gamma (cpm)
Notes: 
% = percent 
cpm = counts per minute 
CV = coefficient of variation 
Min = minimum 
Max = maximum 
n = number of samples or measurements in a dataset 
pCi/g = picocurie per gram 
p-value = probability value 
R² = R Square = coefficient of determination 
St. Dev = standard deviation 
t Stat = Student's t statistic 
X = independent variable (Radium-226) 
Y = dependent variable (gamma) 

-40,000

-30,000

-20,000

-10,000

0

10,000

20,000

30,000

40,000

0 10 20 30 40 50 60R
es

id
u

a
ls

Radium-226 (pCi/g)

y = 3691.8x + 19750
R² = 0.9485

0

50,000

100,000

150,000

200,000

250,000

0 10 20 30 40 50 60M
e
a
n
 W

a
lk

o
ve

r 
G

a
m

m
a
 (

cp
m

)

Radium-226 (pCi/g)

Regression 3B Outlier



Regression 3C

Sample IDRadium-226 SUMMARY OUTPUT

pCi/g n Min Max Mean Median St. Dev CV n Min Max Mean Median St. Dev CV
CA-14 0.476 155 8253 14340 10820 10680 1312 0.12 9 8611 8986 8808 8819 119 0.01 Regression Statistics
CA-13 0.667 200 13560 24775 17975 17738 2052 0.11 9 15496 16848 16016 15808 520 0.03 Multiple R 0.991

CA-05 0.923 132 15960 29400 21167 20495 2915 0.14 9 18928 21112 19876 19656 714 0.04 R Square 0.982

CA-01 1.32 138 14112 26700 19293 18624 2351 0.12 9 16269 19825 17854 17735 1116 0.06 Adjusted R Square 0.981

CA-11 1.47 111 20940 32273 26526 26460 2808 0.11 9 20659 23616 21605 21211 1003 0.05 Standard Error 6868

CA-10 1.68 112 29154 41900 35301 35220 2730 0.08 9 24232 30056 26335 25792 2090 0.08 Observations 13

CA-02 1.93 117 13104 24540 17413 17010 2199 0.13 9 16061 25286 18361 17706 2712 0.15

CA-04 2.18 117 18762 31065 23387 23100 2237 0.10 9 20384 23712 21355 20800 1116 0.05 ANOVA

CA-15 2.92 377 24360 69480 40186 38095 9901 0.25 9 25961 68377 39546 41848 13625 0.34 df SS MS F Significance F
CA-07 3.15 110 22806 49320 31482 29688 5407 0.17 9 24440 30160 27260 27560 1828 0.07 Regression 1 2.9E+10 2.87E+10 609 5.6E-11

CA-06 3.42 105 19026 39360 27554 27300 4458 0.16 9 22512 36331 27183 25935 4498 0.17 Residual 11 5.2E+08 47168364

CA-12 9.66 278 30240 89820 59103 59670 10894 0.18 9 31988 61240 47313 45047 10667 0.23 Total 12 2.9E+10

CA-08 54.1 129 70560 419880 199833 181982 90960 0.46 9 92261 454925 200500 142990 125753 0.63

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 80.0% Upper 80.0%

Intercept 19009 2099 9.06 2.0E-06 14389 23629 16147 21871

X Variable 1 3372 137 24.7 5.6E-11 3072 3673 3186 3559

Data appear normal at 5% significance

RESIDUAL OUTPUT No potential outliers

Observation Predicted Y Residuals

1 20614.1 -9794.1

2 21258.2 -3283.4

3 22121.5 -954.9

4 23460.3 -4167.7

5 23966.2 2559.6

6 24674.3 10627.1

7 25517.4 -8104.0

8 26360.5 -2973.5

9 28856.0 11330.3

10 29631.7 1850.4

11 30542.2 -2988.5

12 51585.5 7517.3

13 201451.3 -1618.6

Uncollimated Static Gamma (cpm)100% Walkover (cpm)
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Regression 3A (<10 pCi/g)

Sample ID Radium-226 Sample ID

pCi/g n Min Max Mean Median St. Dev CV n Min Max Mean Median St. Dev CV SUMMARY OUTPUT

CA-14 0.476 155 8253 14340 10820 10680 1312 0.12 9 8611 8986 8808 8819 119 0.01

CA-13 0.667 200 13560 24775 17975 17738 2052 0.11 9 15496 16848 16016 15808 520 0.03 Regression Statistics
CA-05 0.923 132 15960 29400 21167 20495 2915 0.14 9 18928 21112 19876 19656 714 0.04 Multiple R 0.892

CA-01 1.32 138 14112 26700 19293 18624 2351 0.12 9 16269 19825 17854 17735 1116 0.06 R Square 0.795

CA-11 1.47 111 20940 32273 26526 26460 2808 0.11 9 20659 23616 21605 21211 1003 0.05 Adjusted R Square 0.776

CA-10 1.68 112 29154 41900 35301 35220 2730 0.08 9 24232 30056 26335 25792 2090 0.08 Standard Error 10691

CA-02 1.93 117 13104 24540 17413 17010 2199 0.13 9 16061 25286 18361 17706 2712 0.15 Observations 13

CA-04 2.18 117 18762 31065 23387 23100 2237 0.10 9 20384 23712 21355 20800 1116 0.05

CA-15 2.92 377 24360 69480 40186 38095 9901 0.25 9 25961 68377 39546 41848 13625 0.34 ANOVA

CA-07 3.15 110 22806 49320 31482 29688 5407 0.17 9 24440 30160 27260 27560 1828 0.07 df SS MS F Significance F
CA-06 3.42 105 19026 39360 27554 27300 4458 0.16 9 22512 36331 27183 25935 4498 0.17 Regression 1 4.9E+09 4.9E+09 42.6 4.26E-05

CA-03 8.97 174 27475 313484 95730 87030 41552 0.43 9 41668 348748 115583 67002 101994 0.88 Residual 11 1.3E+09 1.1E+08

CA-12 9.66 278 30240 89820 59103 59670 10894 0.18 9 31988 61240 47313 45047 10667 0.23 Total 12 6.1E+09

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 80.0% Upper 80.0%

Intercept 12460 4297 2.90 1.4E-02 3002 21918 6601 18319

X Variable 1 6809 1043 6.53 4.3E-05 4513 9105 5387 8231

Data appear normal at 5% significance

RESIDUAL OUTPUT Potential outlier at 10% significance

Observation Predicted Y Residuals

1 15701.1 -4881.1

2 17001.6 973.1

3 18744.7 2421.9

4 21447.9 -2155.2

5 22469.2 4056.5

6 23899.1 11402.4

7 25601.3 -8187.9

8 27303.5 -3916.6

9 32342.2 7844.2

10 33908.2 -2426.2

11 35746.6 -8192.9

12 73536.3 22193.4

13 78234.4 -19131.7

100% Walkover (cpm) Uncollimated Static Gamma (cpm)
Notes: 
% = percent 
cpm = counts per minute 
CV = coefficient of variation 
Min = minimum 
Max = maximum 
n = number of samples or measurements in a dataset 
pCi/g = picocurie per gram 
p-value = probability value 
R² = R Square = coefficient of determination 
St. Dev = standard deviation 
t Stat = Student's t statistic 
X = independent variable (Radium-226) 
Y = dependent variable (gamma) 
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Regression 3B (<10 pCi/g)

Sample IDRadium-226 

pCi/g n Min Max Mean Median St. Dev CV n Min Max Mean Median St. Dev CV SUMMARY OUTPUT

CA-14 0.476 155 8253 14340 10820 10680 1312 0.12 9 8611 8986 8808 8819 119 0.01

CA-13 0.667 200 13560 24775 17975 17738 2052 0.11 9 15496 16848 16016 15808 520 0.03 Regression Statistics
CA-05 0.923 132 15960 29400 21167 20495 2915 0.14 9 18928 21112 19876 19656 714 0.04 Multiple R 0.881

CA-01 1.32 138 14112 26700 19293 18624 2351 0.12 9 16269 19825 17854 17735 1116 0.06 R Square 0.776

CA-11 1.47 111 20940 32273 26526 26460 2808 0.11 9 20659 23616 21605 21211 1003 0.05 Adjusted R Square 0.754

CA-10 1.68 112 29154 41900 35301 35220 2730 0.08 9 24232 30056 26335 25792 2090 0.08 Standard Error 6408

CA-02 1.93 117 13104 24540 17413 17010 2199 0.13 9 16061 25286 18361 17706 2712 0.15 Observations 12

CA-04 2.18 117 18762 31065 23387 23100 2237 0.10 9 20384 23712 21355 20800 1116 0.05

CA-15 2.92 377 24360 69480 40186 38095 9901 0.25 9 25961 68377 39546 41848 13625 0.34 ANOVA

CA-07 3.15 110 22806 49320 31482 29688 5407 0.17 9 24440 30160 27260 27560 1828 0.07 df SS MS F Significance F
CA-06 3.42 105 19026 39360 27554 27300 4458 0.16 9 22512 36331 27183 25935 4498 0.17 Regression 1 1.4E+09 1.4E+09 34.6 1.5E-04

CA-12 9.66 278 30240 89820 59103 59670 10894 0.18 9 31988 61240 47313 45047 10667 0.23 Residual 10 4.1E+08 4.1E+07

Total 11 1.8E+09

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 80.0% Upper 80.0%

Intercept 16010 2692 5.95 1.4E-04 10013 22008 12317 19704

X Variable 1 4634 788 5.88 1.5E-04 2880 6389 3554 5715

Data appear normal at 5% significance

RESIDUAL OUTPUT No potential outliers

Observation Predicted Y Residuals

1 18216.1 -7396.1

2 19101.3 -1126.5

3 20287.7 878.9

4 22127.5 -2834.8

5 22822.6 3703.1

6 23795.8 11505.6

7 24954.4 -7541.0

8 26113.0 -2726.0

9 29542.4 10643.9

10 30608.3 873.8

11 31859.6 -4305.9

12 60777.7 -1674.9

100% Walkover (cpm) Uncollimated Static Gamma (cpm)
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Notes: 
% = percent 
cpm = counts per minute 
CV = coefficient of variation 
Min = minimum 
Max = maximum 
n = number of samples or measurements in a dataset
pCi/g = picocurie per gram 
p-value = probability value 
R² = R Square = coefficient of determination 
St. Dev = standard deviation 
t Stat = Student's t statistic 
X = independent variable (Radium-226) 
Y = dependent variable (gamma) 

y = 4634.3x + 16010
R² = 0.7759
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Table D-1

Soil Radionuclide Results

Removal Site Evaluation Report

Abandoned Uranium Mines

Cameron Chapter, Navajo Nation

Coconino County, Arizona

Location
Sample 

Date

Sample 

Type
Sample ID Start Depth End Depth Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC

AB02-BSA1-01 11/3/2018 N AB02-BSA1-01 0 6 0.48 0.134 -- 0.634 0.102 -- 0.432 0.0991 0.633 0.154 9.37 0.506

AB02-BSA1-02 11/3/2018 N AB02-BSA1-02 0 6 0.513 0.117 -- 0.571 0.134 -- 0.473 0.103 0.582 0.129 9.39 0.662

AB02-BSA1-03 11/3/2018 N AB02-BSA1-03 0 6 0.588 0.0841 -- 0.575 0.107 -- 0.447 0.0922 0.616 0.119 9.19 0.626

AB02-BSA1-04 11/3/2018 N AB02-BSA1-04 0 6 0.553 0.254 -- 0.549 0.137 -- 0.571 0.124 0.662 0.144 10.6 0.748

AB02-BSA1-05 11/3/2018 N AB02-BSA1-05 0 6 0.657 0.0981 -- 0.669 0.112 -- 0.429 0.0995 0.562 0.217 11.6 0.601

AB02-BSA1-06 11/3/2018 N AB02-BSA1-06 0 6 0.474 0.122 -- 0.519 0.15 -- 0.428 0.0937 0.633 0.163 9.19 0.674

AB02-BSA1-07 11/3/2018 N AB02-BSA1-07 0 6 0.662 0.0813 -- 0.534 0.0979 -- 0.366 0.092 0.61 0.0923 7.25 0.525

AB02-BSA1-08 11/3/2018 N AB02-BSA1-08 0 6 0.641 0.289 -- -- -- 0.52 0.089 0.6 0.121 9.95 0.583

AB02-BSA1-08 11/3/2018 FD DUP-04 0 6 -- 0.566 0.128 -- 0.515 0.131 0.731 0.142 10.4 0.712

AB02-BSA1-09 11/3/2018 N AB02-BSA1-09 0 6 0.619 0.24 1 0.432 0.782 0.132 -- 0.373 0.0977 0.638 0.141 9.99 0.661

AB02-BSA1-10 11/3/2018 N AB02-BSA1-10 0 6 0.482 0.146 -- 0.566 0.122 -- 0.411 0.108 0.667 0.136 9.62 0.561

AB02-BSA1-11 11/3/2018 N AB02-BSA1-11 0 6 0.464 0.221 -- 0.514 0.161 -- 0.536 0.118 0.547 0.142 9.13 0.678

AB02-BSA1-12 11/3/2018 N AB02-BSA1-12 0 6 -- 0.549 0.115 -- 0.461 0.0948 0.587 0.108 7.61 0.574

AB02-BSA1-13 11/3/2018 N AB02-BSA1-13 0 6 0.649 0.153 -- 0.789 0.156 -- 0.475 0.111 0.768 0.175 9.89 0.936

AB02-BSA1-14 11/3/2018 N AB02-BSA1-14 0 6 0.605 0.103 -- 0.704 0.0843 -- 0.426 0.106 0.826 0.128 9.22 0.629

AB02-BSA1-15 11/3/2018 N AB02-BSA1-15 0 6 0.704 0.189 -- 0.653 0.147 -- 0.515 0.0929 0.671 0.165 7.92 0.602

AB02-BSA2-01 11/3/2018 N AB02-BSA2-01 0 2 1.42 0.239 -- 0.965 0.158 -- 1.2 0.144 1.11 0.133 13.7 0.539

AB02-BSA2-02 11/3/2018 N AB02-BSA2-02 0 6 1.36 0.108 1.71 Q 0.531 0.967 0.128 -- 1.45 0.142 1.09 0.162 15.8 0.677

AB02-BSA2-03 11/3/2018 N AB02-BSA2-03 0 3 1.59 0.126 1.55 Q 0.734 1.27 0.128 -- 1.42 0.104 1.34 0.128 14.1 0.506

AB02-BSA2-04 11/3/2018 N AB02-BSA2-04 0 3 1.64 0.277 -- 1.09 0.203 -- 1.48 0.121 1.17 0.185 19.5 0.761

AB02-BSA2-04 11/3/2018 FD DUP-05 0 3 1.52 0.319 -- 0.944 0.128 -- 1.4 0.124 1 0.148 17 0.719

AB02-BSA2-05 11/3/2018 N AB02-BSA2-05 0 5 1.54 0.199 1.71 Q 0.815 1.34 0.167 -- 1.32 0.163 1.24 0.168 13.2 0.54

AB02-BSA2-06 11/3/2018 N AB02-BSA2-06 0 3 1.53 0.157 -- 1.82 0.172 -- 1.27 0.146 1.76 0.147 11.5 0.506

AB02-BSA2-07 11/3/2018 N AB02-BSA2-07 0 6 1.38 0.186 -- 0.882 0.172 -- 1.07 0.163 0.844 0.17 18.9 0.742

AB02-BSA2-08 11/3/2018 N AB02-BSA2-08 0 6 1.14 0.0824 1.12 Q 0.476 0.974 0.159 -- 1.21 0.117 0.96 0.161 14.9 0.613

AB02-BSA2-09 11/3/2018 N AB02-BSA2-09 0 6 1.71 0.202 -- 0.995 0.156 -- 1.21 0.159 0.954 0.21 16.7 0.801

AB02-BSA2-10 11/3/2018 N AB02-BSA2-10 0 6 1.24 0.176 -- 0.654 0.139 -- 1.13 0.123 0.824 0.123 15.2 0.664

AB02-BSA2-11 11/3/2018 N AB02-BSA2-11 0 6 1.52 0.145 -- 0.731 0.21 -- 1.48 0.144 0.837 0.16 21.5 0.802

AB02-BSA2-12 11/3/2018 N AB02-BSA2-12 0 6 1.34 0.112 -- 0.741 0.159 -- 1.14 0.106 0.87 0.161 16.8 0.689

AB02-BSA2-13 11/3/2018 N AB02-BSA2-13 0 6 1.21 0.0962 -- 0.677 0.185 -- 1.05 0.125 0.754 0.165 16.2 0.746

AB02-BSA2-14 11/3/2018 N AB02-BSA2-14 0 6 1.07 0.116 1.5 Q 0.526 0.752 0.052 -- 1.25 0.128 1.1 0.0707 15.7 0.763

AB02-BSA2-15 11/3/2018 N AB02-BSA2-15 0 6 1.43 0.0731 1.97 Q 0.712 0.657 0.131 -- 1.28 0.106 0.852 0.115 14.9 0.552

AB02-GS01-01 10/31/2018 N AB02-GS01-01 0 6 2.31 0.289 -- 3.4 0.15 -- 2.18 0.193 3.43 0.181 3.74 0.567

AB02-GS01-02 10/31/2018 N AB02-GS01-02 6 12 2.3 0.226 2.44 Q 0.997 2.72 0.166 -- 2.24 0.183 3.24 0.205 3.16 Q 0.898

AB02-GS02-01 11/2/2018 N AB02-GS02-01 0 6 1.32 0.186 -- 1.12 0.15 -- 1.36 0.131 0.979 0.154 16.6 0.708

AB02-GS02-02 11/2/2018 N AB02-GS02-02 6 12 1.28 Q 0.391 -- 0.937 0.235 -- 1.49 0.193 0.967 0.195 17.6 1.13

AB02-GS03-01 10/31/2018 N AB02-GS03-01 0 6 1.76 0.168 1.84 Q 0.766 1.1 0.182 -- 1.76 0.134 1.16 0.149 9.09 0.677

AB02-GS04-01 10/31/2018 N AB02-GS04-01 0 3 1.83 0.396 2.57 Q 0.659 1.36 0.257 -- 2.17 0.159 1.33 0.221 9.21 0.783

AB02-GS05-01 10/31/2018 N AB02-GS05-01 0 6 1.7 0.124 2.66 0.487 1.36 0.155 -- 1.65 0.127 1.68 0.158 12.2 0.544

AB02-GS06-01 10/31/2018 N AB02-GS06-01 0 6 2.37 0.291 2.3 Q 1.04 4.94 0.242 -- 1.9 0.196 4.69 0.255 9.09 1.01

AB02-GS07-01 11/2/2018 N AB02-GS07-01 0 6 2 0.261 2.28 Q 0.742 3.51 0.216 -- 1.92 0.169 3.89 0.206 6.89 0.578

AB02-GS08-01 11/2/2018 N AB02-GS08-01 0 6 2.07 0.234 -- 4.14 0.173 -- 1.7 0.174 4.14 0.219 11.4 0.638

AB02-GS08-01 11/2/2018 FD DUP-03 0 6 1.77 0.207 2.73 Q 0.942 3.98 0.249 -- 1.75 0.169 3.85 0.216 10.5 0.899

AB02-GS09-01 11/2/2018 N AB02-GS09-01 0 6 1.86 0.156 2.17 Q 0.618 1.11 0.158 -- 1.83 0.12 1.3 0.161 5.08 0.593

AB02-GS10-01 11/2/2018 N AB02-GS10-01 0 6 2.93 0.235 4.09 Q 1.02 2.01 0.157 -- 2.55 0.164 1.84 0.209 9.88 0.748

AB02-GS11-01 11/2/2018 N AB02-GS11-01 0 6 2.03 0.154 2.39 Q 0.748 1.43 0.141 -- 1.56 0.161 1.38 0.14 7.11 0.803

AB02-MB01-03 5/16/2019 N AB02-MB01-03 (7.0-8.5) 84 102 1.89 0.138 -- 5.12 0.286 -- 1.74 0.225 5.63 0.284 8.2 0.843

AB02-MB01-04 5/16/2019 N AB02-MB01-04 (2.0-4.0) 24 48 1.49 0.254 -- 1.57 0.137 -- 2.03 0.136 1.25 0.163 5.17 0.685

AB02-MB01-04 5/16/2019 FD DUP-7 24 48 2.33 0.136 -- 1.48 0.172 -- 2.25 0.148 1.72 0.193 5.43 0.834

AB02-MB01-05 5/16/2019 N AB02-MB01-05 (8.5-10.0) 102 120 2.23 0.562 4.01 Q 1.95 14.7 0.371 -- 1.97 0.282 15.5 0.335 9.08 1.54

AB02-MB02-01 5/16/2019 N AB02-MB02-01 0 6 2.07 0.375 3.37 Q 0.696 1.63 0.183 -- 2 0.144 1.67 0.153 6.11 0.354

AB02-MB02-02 5/16/2019 N AB02-MB02-02 6 12 2.15 0.25 3.2 Q 0.732 1.44 0.158 -- 2.2 0.13 1.37 0.156 --

AB02-MB02-03 5/16/2019 N AB02-MB02-03 (5.5-7.0) 66 84 2.17 0.576 -- 18 0.345 13.4 Q 5.21 1.8 0.314 18.6 0.402 9.88 1.63

AB02-MB02-04 5/16/2019 N AB02-MB02-04 (7.0-8.5) 84 102 3.62 Q 0.929 -- 32.4 1.07 29.8 8.75 1.96 0.43 37.7 0.635 17.3 2.47

AB02-MB02-05 5/16/2019 N AB02-MB02-05 (8.5-10.0) 102 120 2.15 0.309 3.4 Q 1.25 9.03 0.189 8.31 Q 3.51 1.85 0.202 9.13 0.238 9.22 1.01

AB02-MB02-07 5/16/2019 N AB02-MB02-07 (11.5-13.0) 138 156 1.99 0.146 -- 1.68 0.212 -- 2.5 0.194 1.71 0.18 9.82 0.905

AB02-MB03-01 5/16/2019 N AB02-MB03-01 0 6 1.75 0.215 2.65 Q 0.424 1.39 0.128 -- 2.13 0.155 1.68 0.175 6.13 0.818

AB02-MB03-02 5/16/2019 N AB02-MB03-02 6 12 2.33 0.186 -- 1.76 0.202 -- 2.02 0.152 1.63 0.192 7.1 0.677

E901.1
Lead-214

pci/g

E901.1
Potassium-40

pci/g

E901.1
Lead-210

pci/g

E901.1
Lead-212

pci/g

E901.1
Bismuth-212

pci/g

E901.1
Bismuth-214

pci/g

Method
Analyte

Units

E901.1
Actinium-228

pci/g
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Table D-1

Soil Radionuclide Results

Removal Site Evaluation Report

Abandoned Uranium Mines

Cameron Chapter, Navajo Nation

Coconino County, Arizona

Location
Sample 

Date

Sample 

Type
Sample ID Start Depth End Depth Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC

E901.1
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Lead-210
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pci/g

E901.1
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E901.1
Bismuth-214
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Method
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Units

E901.1
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AB02-MB03-02 5/16/2019 FD DUP-1 6 12 2 0.176 2.22 Q 0.92 1.34 0.136 -- 1.95 0.144 1.59 0.171 5.6 0.671

AB02-MB03-03 5/16/2019 N AB02-MB03-03 (7.0-8.5) 84 102 1.97 0.13 2.33 Q 0.843 1.48 0.122 -- 2.28 0.132 1.61 0.148 8.9 0.655

AB02-MB03-04 5/16/2019 N AB02-MB03-04 (2.5-4.0) 30 48 1.75 0.202 2.56 Q 0.636 1.61 0.171 -- 1.95 0.101 1.53 0.153 4.72 0.739

AB02-MB04-03 5/16/2019 N AB02-MB04-03 (5.5-7.0) 66 84 2.45 0.5 -- 23.9 0.403 19.5 6.29 1.53 0.35 25 0.453 14.6 1.52

AB02-MB04-04 5/16/2019 N AB02-MB04-04 (7.0-8.5) 84 102 2.58 Q 0.71 -- 32.2 0.401 27.3 7.91 1.62 0.433 34.3 0.565 15.9 1.81

AB02-MB04-05 5/16/2019 N AB02-MB04-05 (8.5-10.0) 102 120 2.5 Q 0.79 -- 38.9 0.44 27.2 7.39 1.83 0.437 39.5 0.566 13.8 1.83

AB02-MB04-06 5/16/2019 N AB02-MB04-06 (10-11.5) 120 138 2.06 0.53 -- 13.9 0.332 12.2 4.91 2.13 0.258 14.7 0.383 8.21 1.44

AB02-MB05-03 5/16/2019 N AB02-MB05-03 (2.5-5.5) 30 66 2.33 0.116 -- 1.6 0.216 -- 2.41 0.176 1.81 0.221 9.56 0.449

AB02-MC01-01 5/17/2019 N AB02-MC01-01 12 18 1.88 Q 0.774 -- 19.2 0.417 13.5 Q 6.52 1.76 0.307 21 0.459 10.2 1.84

AB02-MC01-01 5/17/2019 FD DUP-2 12 18 2.22 0.478 -- 15.1 0.271 13.4 Q 4.75 1.81 0.282 16.7 0.411 11 1.34

AB02-MC02-01 5/17/2019 N AB02-MC02-01 0 6 2.37 0.488 3.2 Q 0.98 13.8 0.261 10 Q 4.02 1.77 0.222 15.3 0.338 14.4 1.34

AB02-MC02-01 5/17/2019 FD DUP-3 0 6 2.27 0.607 -- 19.5 0.362 13.6 Q 5.43 1.83 0.301 19.6 0.446 15.9 1.35

AB02-MC03-01 5/17/2019 N AB02-MC03-01 5 5.5 2.04 0.193 2.4 Q 0.668 4.17 0.22 6.17 Q 3.08 1.82 0.168 4.29 0.249 13.1 0.359

AB02-MC04-01 5/17/2019 N AB02-MC04-01 0 6 2.1 0.125 3.23 Q 1.08 1.46 0.139 -- 2 0.141 1.39 0.146 7.09 0.774

AB02-MC04-02 5/17/2019 N AB02-MC04-02 6 12 1.97 0.274 2.61 Q 0.551 1.36 0.193 -- 1.91 0.129 1.49 0.16 6.6 0.389

AB02-MC05-01 5/17/2019 N AB02-MC05-01 0 6 2.03 Q 0.871 -- 77.1 0.534 44.3 8.18 1.63 0.501 83.5 0.746 9.35 Q 2.9

AB02-MC06-01 5/17/2019 N AB02-MC06-01 0 6 2.21 0.856 -- 58.8 0.477 33.4 7.16 2.06 0.454 63.1 0.606 12.8 2.52

AB02-MC07-01 5/17/2019 N AB02-MC07-01 6 12 2.74 0.942 -- 46 0.471 35.8 8.43 2.26 0.435 47 0.752 12.9 2

AB02-MC08-01 5/17/2019 N AB02-MC08-01 14.5 15 2.06 0.424 -- 10.9 0.245 -- 1.68 0.265 12.3 0.406 12.3 1.4

AB02-MC09-01 5/17/2019 N AB02-MC09-01 0 6 1.78 0.357 -- 5.4 0.219 -- 1.73 0.195 5.57 0.252 13.3 0.681

AB02-MC10-01 5/16/2019 N AB02-MC10-01 0 6 2.34 0.166 2.42 Q 0.814 3.3 0.141 -- 1.97 0.148 3.37 0.184 5.34 0.592

AB02-MC10-01 5/17/2019 FD DUP-4 0 6 2.42 0.243 3.12 Q 1.41 3.68 0.205 -- 2.18 0.173 3.91 0.272 3.79 Q 0.835

AB02-MD01-01 5/17/2019 N AB02-MD01-01 10.5 11 2.8 0.453 -- 14.5 0.351 -- 2.12 0.294 15 0.463 9.07 1.06

AB02-MD02-01 5/17/2019 N AB02-MD02-01 0 4 2 0.243 2.9 Q 1.29 6.02 0.211 -- 1.79 0.227 6.63 0.287 12.4 0.766

AB02-MD03-01 5/17/2019 N AB02-MD03-01 0 6 1.94 0.113 3.47 0.36 0.969 0.178 -- 2.09 0.155 1.23 0.151 13.3 0.702

AB02-MD03-02 5/17/2019 N AB02-MD03-02 6 12 2 0.132 2.89 Q 0.696 1.1 0.185 -- 1.93 0.149 1.11 0.205 11.7 0.809

AB02-MH01-01 11/2/2018 N AB02-MH01-01 0 6 4.53 0.288 4.13 1.09 1.85 0.226 -- 4.91 0.192 2.12 0.217 5.2 0.648

AB02-MH02-01 11/2/2018 N AB02-MH02-01 0 6 2.06 0.224 -- 1.51 0.18 -- 1.78 0.123 1.88 0.186 13.3 0.665

AB02-MH02-01 5/17/2019 N AB02-MH02-01 0 6 2.02 0.11 2.25 Q 1.07 1.67 0.141 -- 1.94 0.146 1.7 0.193 --

AB02-MH03-01 11/2/2018 N AB02-MH03-01 0 6 2.04 0.205 3.16 Q 0.994 1.22 0.196 -- 2.1 0.141 1.14 0.216 12.5 0.75

AB02-WA01-01 11/2/2018 N AB02-WA01-01 0 6 1.82 0.093 2.95 Q 0.639 2.12 0.142 -- 1.68 0.155 2.39 0.181 12.1 0.551

AB02-WA02-01 11/2/2018 N AB02-WA02-01 0 6 1.62 0.22 1.88 Q 0.639 1.36 0.153 -- 1.66 0.14 1.98 0.163 12.6 0.607

AB02-WA03-01 11/2/2018 N AB02-WA03-01 0 6 2.03 0.116 -- 2.12 0.186 -- 1.91 0.131 2.06 0.183 16.5 0.711

AB02-WA03-02 11/2/2018 N AB02-WA03-02 6 9 1.82 0.162 2.02 Q 0.809 1.23 0.147 -- 1.91 0.145 1.32 0.157 12.4 0.631

AB02-WA04-01 11/8/2018 N AB02-WA04-01 0 6 1.6 0.148 2.53 Q 0.835 1.54 0.158 -- 1.45 0.163 1.95 0.148 11.6 0.812

AB02-WA05-01 10/31/2018 N AB02-WA05-01 0 6 1.68 0.267 -- 5.16 0.197 -- 1.84 0.185 5.73 0.277 12.2 0.988

AB02-WA06-01 10/31/2018 N AB02-WA06-01 0 6 2.37 0.274 3.23 Q 0.914 2.06 0.267 -- 2.44 0.15 2.01 0.201 6.86 0.701

AB02-WA07-01 10/31/2018 N AB02-WA07-01 0 6 2.23 0.139 2.76 Q 0.952 1.77 0.218 -- 2.21 0.162 1.83 0.218 6.14 0.854

AB02-WA07-01 10/31/2018 FD DUP-01 0 6 2.01 0.185 3.12 Q 0.718 1.79 0.138 -- 2.02 0.147 1.6 0.199 6.61 0.741

AB02-WA08-01 10/31/2018 N AB02-WA08-01 0 6 1.83 0.135 2 Q 0.617 1.62 0.199 -- 2.03 0.154 1.35 0.247 8.33 1.17

AB02-WA08-02 10/31/2018 N AB02-WA08-02 6 12 1.88 0.161 -- 1.46 0.151 -- 1.53 0.165 1.63 0.186 15.1 0.556

AB02-WA09-01 10/31/2018 N AB02-WA09-01 0 6 1.88 0.347 2.41 Q 0.915 1.66 0.169 -- 2.09 0.127 1.46 0.165 12.7 0.7

AB02-WA10-01 10/31/2018 N AB02-WA10-01 0 6 2.23 0.157 2.43 0.434 1.59 0.154 -- 2.25 0.11 1.7 0.164 9.8 0.698

AB02-WA11-01 10/31/2018 N AB02-WA11-01 0 6 2.13 0.338 2.99 Q 1.05 2.54 0.23 -- 2.04 0.174 3.13 0.231 12.2 0.858

AB02-WA11-02 10/31/2018 N AB02-WA11-02 6 12 1.67 0.184 -- 2.5 0.177 -- 1.63 0.177 2.74 0.231 14.2 0.634

AB02-WA12-01 10/31/2018 N AB02-WA12-01 0 6 1.95 0.211 -- 1.89 0.16 -- 1.83 0.176 1.98 0.183 13 0.667

AB02-WA13-01 10/31/2018 N AB02-WA13-01 0 6 2.19 0.161 1.89 Q 0.769 2.63 0.172 -- 2.15 0.15 2.62 0.19 14.1 0.627

AB02-WA14-01 11/8/2018 N AB02-WA14-01 0 6 2.01 0.121 2.76 Q 0.612 1.76 0.24 -- 1.79 0.195 1.82 0.24 12 1.09

AB02-WA15-01 11/8/2018 N AB02-WA15-01 0 6 1.67 0.202 2.3 Q 0.595 1.48 0.117 -- 1.65 0.137 1.48 0.17 10.4 0.709

AB02-WA15-01 11/8/2018 FD DUP-02 0 6 1.35 0.171 2.48 Q 0.923 1.13 0.167 -- 1.48 0.143 1.32 0.152 12.3 0.605

AB02-WA16-01 10/31/2018 N AB02-WA16-01 0 6 1.79 0.17 1.93 Q 0.61 3.24 0.19 -- 1.84 0.151 3.31 0.184 8.54 0.59

AB02-WA17-01 11/8/2018 N AB02-WA17-01 0 6 2.41 0.294 3.58 Q 1.1 4.48 0.204 -- 2.27 0.185 4.76 0.23 10.3 0.846

AB02-WA18-01 11/8/2018 N AB02-WA18-01 0 6 2.03 0.224 2.31 Q 0.944 3.53 0.204 -- 1.97 0.176 3.74 0.218 9.71 0.579

AB02-WA19-01 11/2/2018 N AB02-WA19-01 0 6 2.58 0.0844 2.4 Q 0.973 1.48 0.144 -- 2.14 0.168 1.22 0.18 6.19 1.06

AB02-WC01-01 5/17/2019 N AB02-WC01-01 0 6 1.58 0.128 -- 2.09 0.125 -- 1.3 0.118 2.3 0.149 4.81 0.734

AB02-WC01-02 5/17/2019 N AB02-WC01-02 6 12 1.41 0.161 -- 2.25 0.182 -- 1.49 0.162 2.2 0.193 4.99 0.682

AB02-WC02-01 5/17/2019 N AB02-WC02-01 0 6 2.56 0.383 -- 7.62 0.25 -- 2.14 0.238 7.88 0.307 9.43 1.13

AB03-BSA2-01 11/12/2019 N AB03-BSA2-01 0 6 0.689 0.167 -- 0.548 0.176 -- 0.608 0.0764 0.613 0.127 16.5 0.397
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Table D-1

Soil Radionuclide Results

Removal Site Evaluation Report

Abandoned Uranium Mines

Cameron Chapter, Navajo Nation

Coconino County, Arizona

Location
Sample 

Date

Sample 

Type
Sample ID Start Depth End Depth Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC

E901.1
Lead-214

pci/g

E901.1
Potassium-40

pci/g

E901.1
Lead-210

pci/g

E901.1
Lead-212

pci/g

E901.1
Bismuth-212

pci/g

E901.1
Bismuth-214

pci/g

Method
Analyte

Units

E901.1
Actinium-228

pci/g

AB03-BSA2-02 11/12/2019 N AB03-BSA2-02 0 6 -- 0.914 0.203 -- 0.454 0.129 0.563 0.16 16.1 0.776

AB03-BSA2-03 11/12/2019 N AB03-BSA2-03 0 6 0.914 0.204 -- 0.851 0.133 -- 0.76 0.114 0.782 0.11 16.3 0.805

AB03-BSA2-04 11/12/2019 N AB03-BSA2-04 0 6 1.21 0.201 -- 0.748 0.215 -- 0.942 0.161 0.947 0.142 19.6 0.455

AB03-BSA2-05 11/12/2019 N AB03-BSA2-05 0 6 0.573 0.139 -- -- -- 0.59 0.0971 0.634 0.159 14.2 0.804

AB03-BSA2-06 11/12/2019 N AB03-BSA2-06 0 6 0.823 0.0925 -- 0.495 0.114 -- 0.627 0.0963 0.657 0.113 16 0.626

AB03-BSA2-07 11/12/2019 N AB03-BSA2-07 0 6 -- 0.502 0.195 -- 0.482 0.114 0.479 0.196 15.5 0.762

AB03-BSA2-08 11/12/2019 N AB03-BSA2-08 0 6 0.574 0.143 -- 0.425 0.11 -- 0.53 0.095 0.526 0.0921 14.4 0.594

AB03-BSA2-09 11/12/2019 N AB03-BSA2-09 0 6 1.11 0.116 -- 0.622 0.208 -- 0.821 0.122 0.863 0.115 18.5 0.449

AB03-BSA2-09 11/12/2019 FD DUP-2 0 6 0.507 Q 0.4 -- 0.896 0.115 -- 0.924 0.118 0.979 0.147 20 0.439

AB03-BSA2-10 11/12/2019 N AB03-BSA2-10 0 6 1.04 Q 0.27 2.71 Q 0.611 0.929 0.181 -- 1.04 0.137 0.977 0.121 17.5 0.862

AB03-BSA2-11 11/12/2019 N AB03-BSA2-11 0 6 -- 1.2 0.131 -- 0.952 0.15 1.12 0.157 19.4 0.502

AB03-BSA2-12 11/12/2019 N AB03-BSA2-12 0 6 1.16 0.12 -- 1.09 0.119 -- 0.992 0.121 0.96 0.123 18 0.809

AB03-BSA2-13 11/12/2019 N AB03-BSA2-13 0 6 1.45 Q 0.419 -- 1.23 0.28 -- 1.29 0.188 1.14 0.164 21 0.577

AB03-BSA2-14 11/12/2019 N AB03-BSA2-14 0 6 0.78 0.223 -- 0.546 0.211 -- 0.628 0.118 0.653 0.144 16.5 0.806

AB03-BSA2-15 11/12/2019 N AB03-BSA2-15 0 6 0.9 0.167 -- 0.63 0.108 -- 0.579 0.13 0.61 0.102 14.7 0.755

AB03-BSA3-01 11/6/2018 N AB03-BSA3-01 0 6 1.9 0.15 2.28 Q 0.717 0.941 0.209 -- 1.85 0.119 0.733 0.173 19 0.644

AB03-BSA3-02 11/6/2018 N AB03-BSA3-02 0 6 1.39 0.461 -- 1.11 0.191 -- 1.61 0.173 0.968 0.208 19.5 1.1

AB03-BSA3-03 11/6/2018 N AB03-BSA3-03 0 6 1.47 0.11 -- 0.725 0.119 -- 1.43 0.117 0.737 0.14 19.4 0.563

AB03-BSA3-04 11/6/2018 N AB03-BSA3-04 0 6 1.64 0.155 -- 0.587 0.16 -- 1.69 0.139 0.725 0.149 19.1 0.967

AB03-BSA3-05 11/6/2018 N AB03-BSA3-05 0 6 1.55 0.203 -- 0.741 0.155 -- 1.56 0.154 0.623 0.224 15.4 0.612

AB03-BSA3-06 11/6/2018 N AB03-BSA3-06 0 6 1.62 0.164 2.34 Q 0.73 0.824 0.15 -- 1.41 0.15 0.736 0.175 17.3 0.947

AB03-BSA3-07 11/6/2018 N AB03-BSA3-07 0 6 1.47 0.0891 1.98 Q 0.698 0.797 0.14 -- 1.18 0.137 0.942 0.136 15.9 0.663

AB03-BSA3-08 11/6/2018 N AB03-BSA3-08 0 6 1.85 0.188 -- 0.828 0.194 -- 1.51 0.159 1.07 0.167 19.5 1.04

AB03-BSA3-09 11/6/2018 N AB03-BSA3-09 0 6 1.59 0.192 2.24 Q 0.864 0.539 0.15 -- 1.97 0.116 0.86 0.18 18.2 0.7

AB03-BSA3-10 11/6/2018 N AB03-BSA3-10 0 6 1.09 Q 0.323 1.8 Q 0.854 0.935 0.159 -- 1.26 0.159 0.914 0.103 17.9 0.591

AB03-BSA3-11 11/6/2018 N AB03-BSA3-11 0 6 1.56 0.255 3.19 Q 0.738 0.77 0.224 -- 1.71 0.142 0.857 0.233 20.3 0.799

AB03-BSA3-11 11/6/2018 FD DUP-10 0 6 1.6 0.129 1.65 Q 0.674 0.634 0.163 -- 1.49 0.11 0.702 0.134 17.1 0.63

AB03-BSA3-12 11/6/2018 N AB03-BSA3-12 0 6 2.36 0.211 2.64 Q 1.01 0.822 0.214 -- 2.05 0.119 0.987 0.162 19.6 0.767

AB03-BSA3-13 11/6/2018 N AB03-BSA3-13 0 6 1.18 0.137 -- 0.665 0.139 -- 1.25 0.111 0.656 0.137 17.3 0.614

AB03-BSA3-14 11/6/2018 N AB03-BSA3-14 0 6 1.85 0.196 2.42 Q 0.559 0.848 0.203 -- 1.68 0.149 0.813 0.226 22.1 0.841

AB03-BSA3-15 11/6/2018 N AB03-BSA3-15 0 6 1.11 0.182 1.9 Q 0.55 0.628 0.117 -- 1.02 0.113 0.676 0.145 14.9 0.618

AB03-BSA4-01 11/13/2018 N AB03-BSA4-01 0 6 -- 0.644 0.188 -- 0.584 0.162 0.871 0.221 15.3 0.891

AB03-BSA4-01 11/13/2018 FD DUP-08 0 6 0.862 0.136 -- 0.818 0.163 -- 0.678 0.115 0.76 0.123 16.3 0.833

AB03-BSA4-02 11/13/2018 N AB03-BSA4-02 0 6 -- 1.65 Q 0.379 0.49 0.108 -- 0.643 0.0983 0.659 0.13 10.2 0.689

AB03-BSA4-03 11/13/2018 N AB03-BSA4-03 0 6 0.453 0.0936 -- 0.517 0.138 -- 0.564 0.104 0.635 0.124 13 0.604

AB03-BSA4-04 11/13/2018 N AB03-BSA4-04 0 6 -- -- -- 0.58 0.125 0.629 0.145 13.4 0.72

AB03-BSA4-05 11/13/2018 N AB03-BSA4-05 0 6 0.757 0.195 -- 0.637 0.127 -- 0.605 0.106 0.765 0.147 13.1 0.755

AB03-BSA4-06 11/13/2018 N AB03-BSA4-06 0 6 0.718 0.0963 -- 0.647 0.172 -- 0.529 0.108 0.584 0.132 10.4 0.746

AB03-BSA4-07 11/13/2018 N AB03-BSA4-07 0 6 0.546 0.101 -- 0.56 0.0967 -- 0.475 0.107 0.536 0.163 8.74 0.596

AB03-BSA4-08 11/13/2018 N AB03-BSA4-08 0 6 0.572 0.253 -- 0.686 0.151 -- 0.645 0.141 0.648 0.134 14.5 0.774

AB03-BSA4-09 11/13/2018 N AB03-BSA4-09 0 6 0.716 0.0796 -- 0.656 0.107 -- 0.432 0.108 0.639 0.149 9.93 0.593

AB03-BSA4-10 11/13/2018 N AB03-BSA4-10 0 6 -- 0.589 0.124 -- 0.512 0.159 0.71 0.133 13.4 0.837

AB03-BSA4-11 11/13/2018 N AB03-BSA4-11 0 6 0.835 0.108 -- 0.512 0.144 -- 0.526 0.109 0.691 0.126 14.9 0.672

AB03-BSA4-12 11/13/2018 N AB03-BSA4-12 0 6 0.643 0.081 0.849 Q 0.391 0.517 0.095 -- 0.498 0.103 0.64 0.0842 10 0.523

AB03-BSA4-13 11/13/2018 N AB03-BSA4-13 0 6 -- 0.641 0.152 -- 0.599 0.112 0.585 0.184 14.2 0.741

AB03-BSA4-14 11/13/2018 N AB03-BSA4-14 0 6 0.717 0.186 -- 0.711 0.177 -- 0.554 0.0977 0.688 0.129 14.5 0.761

AB03-BSA4-15 11/13/2018 N AB03-BSA4-15 0 6 0.629 0.072 -- 0.509 0.14 -- 0.482 0.0937 0.427 0.111 11.9 0.592

AB03-GS01-01 10/30/2018 N AB03-GS01-01 0 6 1.69 0.233 2.21 Q 0.881 1.96 0.177 -- 1.76 0.163 2.08 0.203 17.5 0.743

AB03-GS01-02 10/30/2018 N AB03-GS01-02 6 12 1.84 0.231 1.78 Q 0.884 2.74 0.159 -- 1.65 0.17 3.05 0.245 16.1 0.588

AB03-GS02-01 10/30/2018 N AB03-GS02-01 0 6 1.62 0.176 2.15 Q 0.813 0.573 0.169 -- 1.21 0.163 0.726 0.167 20.5 0.808

AB03-GS03-01 10/30/2018 N AB03-GS03-01 0 6 1.78 0.107 1.89 Q 0.776 0.834 0.159 -- 1.5 0.115 0.875 0.155 14.3 0.67

AB03-GS04-01 11/2/2018 N AB03-GS04-01 0 6 2.14 0.198 -- 0.799 0.134 -- 1.84 0.118 1.06 0.147 11.6 0.687

AB03-GS05-01 11/2/2018 N AB03-GS05-01 0 6 2.05 0.188 -- 1.71 0.208 -- 2.05 0.153 1.88 0.214 12.5 0.806

AB03-GS06-01 11/6/2018 N AB03-GS06-01 0 6 2 0.249 -- 1.44 0.152 -- 1.72 0.166 1.24 0.166 17.7 0.624

AB03-GS07-01 11/6/2018 N AB03-GS07-01 0 6 2.09 0.254 -- 2.56 0.228 -- 1.68 0.189 2.85 0.25 10.1 0.781

AB03-GS07-01 11/6/2018 FD DUP-07 0 6 1.88 0.234 -- 2.47 0.22 -- 1.52 0.166 2.6 0.208 11.1 0.724

AB03-GS08-01 11/2/2018 N AB03-GS08-01 0 6 1.65 0.334 2.25 Q 1.01 3.49 0.151 -- 1.54 0.178 3.29 0.228 11.6 0.674

AB03-GS09-01 11/2/2018 N AB03-GS09-01 0 6 2.11 0.159 2.43 Q 0.972 5.1 0.166 -- 1.35 0.196 5.3 0.244 12.8 1.23
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Actinium-228

pci/g

AB03-GS10-01 11/7/2018 N AB03-GS10-01 0 6 2.14 0.227 2.49 Q 0.427 0.869 0.262 -- 2.17 0.167 1.17 0.199 9.61 0.742

AB03-GS11-01 11/7/2018 N AB03-GS11-01 0 6 2.04 0.186 2.43 Q 0.783 0.928 0.171 -- 1.93 0.135 1.16 0.172 12.9 0.684

AB03-MB01-01 5/14/2019 N AB03-MB01-01 0 6 1.96 0.169 1.86 Q 0.889 1.67 0.171 -- 1.54 0.164 1.93 0.205 16 0.58

AB03-MB02-01 5/14/2019 N AB03-MB02-01 0 6 1.64 0.228 -- 1.8 0.175 -- 1.08 0.217 2.2 0.215 14.8 0.818

AB03-MB03-01 5/14/2019 N AB03-MB03-01 12 18 1.41 0.129 -- 1.11 0.14 -- 1.36 0.124 1.22 0.129 15.9 0.8

AB03-MB03-02 5/14/2019 N AB03-MB03-02 18 24 1.71 0.238 -- 1.04 0.227 -- 1.42 0.127 1.36 0.173 18.1 0.654

AB03-MB04-01 5/14/2019 N AB03-MB04-01 12 18 1.87 0.302 -- 4.96 0.24 -- 1.28 0.194 5.54 0.29 17.9 1.09

AB03-MB04-02 5/14/2019 N AB03-MB04-02 18 24 1.5 0.269 -- 5 0.223 -- 1.08 0.215 5.1 0.227 19 0.903

AB03-MB05-01 5/14/2019 N AB03-MB05-01 0 6 1.04 Q 0.32 -- 0.714 0.165 -- 1.64 0.137 0.963 0.17 17.6 0.726

AB03-MB05-02 5/14/2019 N AB03-MB05-02 6 12 1.38 0.141 -- 1.29 0.152 -- 1.44 0.114 1.61 0.162 15.5 0.62

AB03-MD01-01 11/2/2018 N AB03-MD01-01 0 6 2.03 Q 0.844 -- 60 0.428 -- 1.21 0.436 65.5 0.65 15.7 2.53

AB03-MD02-01 11/2/2018 N AB03-MD02-01 0 4 -- 194 1.14 -- 2.21 0.881 202 1.51 20.5 Q 5.69

AB03-MD03-01 11/2/2018 N AB03-MD03-01 0 6 1.55 Q 0.624 -- 40.4 0.514 28.5 7.13 1.56 0.396 41.9 0.71 16.8 1.71

AB03-MH01-01 10/30/2018 N AB03-MH01-01 0 6 2.41 0.439 2.7 Q 1.35 4.05 0.296 -- 2.16 0.221 4.98 0.278 15.3 1.09

AB03-MH02-01 10/30/2018 N AB03-MH02-01 0 6 2.69 0.294 2.79 Q 1.13 3.68 0.205 -- 2.29 0.187 3.77 0.245 9.68 0.652

AB03-MH03-01 10/30/2018 N AB03-MH03-01 0 6 2.41 0.361 2.12 Q 1.06 5.43 0.32 -- 1.81 0.22 6.89 0.256 11.9 0.582

AB03-MH04-01 10/30/2018 N AB03-MH04-01 0 6 2.34 0.323 -- 3.15 0.223 -- 2.21 0.2 3.66 0.197 13.5 0.706

AB03-MH05-01 11/7/2018 N AB03-MH5-01 0 6 1.8 0.225 2.81 Q 0.76 1.31 0.163 -- 1.83 0.145 1.41 0.139 13.3 0.608

AB03-MH06-01 11/7/2018 N AB03-MH6-01 0 6 1.1 0.127 1.86 Q 0.374 0.948 0.133 -- 1.14 0.113 1.13 0.131 11.3 0.558

AB03-MH07-01 11/7/2018 N AB03-MH7-01 0 6 2.35 0.182 2.63 Q 0.666 1.06 0.181 -- 2.23 0.16 0.876 0.206 10.8 0.993

AB03-MS01-01 5/14/2019 N AB03-MS01-01 0 6 3.7 0.831 -- 50.9 J 0.486 29 7.9 2.58 0.488 49.8 J 0.784 9.51 2.49

AB03-MS01-01 5/14/2019 FD DUP-5 0 6 2.9 0.37 3.22 Q 0.908 7.65 J 0.163 -- 2.88 0.196 8.39 J 0.253 9.17 0.738

AB03-MS01-02 5/14/2019 N AB03-MS01-02 6 12 2.63 0.276 3.15 Q 0.753 1.42 0.171 -- 1.96 0.273 1.39 0.22 7.96 0.905

AB03-MS02-01 5/14/2019 N AB03-MS02-01 0 6 2.38 0.211 -- 0.92 0.161 -- 2.42 0.152 0.852 0.19 7.52 0.688

AB03-MS02-02 5/14/2019 N AB03-MS02-02 6 12 1.81 0.214 2.83 Q 0.678 0.547 0.224 -- 2.19 0.13 0.939 0.163 7.94 0.754

AB03-MS02-02 5/14/2019 FD DUP-6 6 12 2.33 0.153 2.5 Q 0.637 0.72 0.185 -- 2.31 0.147 0.756 0.144 8.09 0.357

AB03-MS03-01 5/14/2019 N AB03-MS03-01 0 6 1.7 0.259 -- 5.89 0.211 -- 1.86 0.164 5.94 0.199 6.64 0.741

AB03-MS03-02 5/14/2019 N AB03-MS03-02 6 9 2.02 0.287 -- 4.23 0.19 -- 1.73 0.178 4.82 0.228 5.69 0.64

AB03-NAA1-01 11/4/2018 N AB03-NAA1-01 0 2 1.56 0.215 -- 1.07 0.151 -- 1.84 0.161 1.09 0.19 16.6 0.791

AB03-NAA1-02 11/4/2018 N AB03-NAA1-02 0 6 1.91 0.117 1.78 Q 0.743 3.02 0.136 -- 1.7 0.135 2.99 0.152 9.61 0.806

AB03-NAA1-03 11/4/2018 N AB03-NAA1-03 0 6 2.54 0.151 3.16 Q 0.654 1.08 0.173 -- 2.33 0.136 0.944 0.189 9.54 0.902

AB03-NAA1-04 11/4/2018 N AB03-NAA1-04 0 2 1.34 0.176 -- 0.825 0.167 -- 1.31 0.143 0.709 0.147 14.7 0.559

AB03-NAA1-05 11/4/2018 N AB03-NAA1-05 0 4 1.61 0.102 -- 0.808 0.194 -- 1.56 0.139 1.03 0.185 14.1 0.709

AB03-NAA1-05 11/4/2018 FD DUP-11 0 4 -- -- -- -- -- --

AB03-NAA1-06 11/4/2018 N AB03-NAA1-06 0 3 1.45 0.502 -- 9.63 0.274 8 Q 3.91 1.6 0.242 9.67 0.306 17.8 1.45

AB03-NAA1-07 11/4/2018 N AB03-NAA1-07 0 6 1.82 0.545 -- 16.1 0.367 -- 1.28 0.257 16.9 0.339 18 1.52

AB03-NAA1-08 11/4/2018 N AB03-NAA1-08 0 2 1.71 0.161 -- 2.36 0.225 -- 1.32 0.147 2.4 0.21 19.2 1.11

AB03-NAA1-09 11/4/2018 N AB03-NAA1-09 0 3 1.24 0.263 -- 1.5 0.16 -- 1.09 0.156 1.31 0.197 17.7 0.532

AB03-NAA1-10 11/4/2018 N AB03-NAA1-10 0 6 1.78 0.327 2.56 Q 0.993 2.04 0.228 11.1 Q 4.21 1.3 0.206 2.14 0.295 18.7 1.29

AB03-NAA1-11 11/4/2018 N AB03-NAA1-11 0 6 1.6 0.143 2.33 Q 0.583 0.795 0.191 -- 1.51 0.124 0.807 0.125 14.9 0.637

AB03-NAA1-12 11/4/2018 N AB03-NAA1-12 0 6 1.52 0.158 2.43 0.289 0.755 0.14 -- 1.33 0.143 0.944 0.136 14 0.595

AB03-NAA1-13 11/4/2018 N AB03-NAA1-13 0 4 1.33 0.267 -- 0.809 0.169 -- 1.51 0.121 0.702 0.192 14.9 0.671

AB03-NAA1-14 11/4/2018 N AB03-NAA1-14 0 3 1.38 0.233 -- 1.31 0.163 -- 1.38 0.151 1.21 0.19 19.4 0.679

AB03-NAA1-15 11/4/2018 N AB03-NAA1-15 0 3 1.61 0.133 1.41 Q 0.59 0.79 0.15 -- 1.42 0.119 0.872 0.157 17.6 0.833

AB03-NAA2-01 11/4/2018 N AB03-NAA2-01 0 6 1.87 0.249 -- 1.12 0.184 -- 1.62 0.112 1.23 0.165 17.2 0.656

AB03-NAA2-02 11/4/2018 N AB03-NAA2-02 0 6 1.57 0.131 -- 1.45 0.149 -- 1.36 0.131 1.57 0.2 11.4 0.724

AB03-NAA2-03 11/4/2018 N AB03-NAA2-03 0 6 1.48 0.186 2.3 Q 0.563 1.09 0.12 -- 1.53 0.16 1.17 0.129 7.19 0.53

AB03-NAA2-04 11/4/2018 N AB03-NAA2-04 0 6 1.48 0.229 -- 0.777 0.146 -- 1.65 0.123 0.863 0.157 13.2 0.632

AB03-NAA2-05 11/4/2018 N AB03-NAA2-05 0 6 2.08 0.0634 2.78 0.52 0.906 0.117 -- 2.23 0.114 0.884 0.138 10.1 0.637

AB03-NAA2-06 11/4/2018 N AB03-NAA2-06 0 6 1.53 0.152 -- 0.916 0.154 -- 1.44 0.144 1.01 0.186 15.6 0.701

AB03-NAA2-07 11/4/2018 N AB03-NAA2-07 0 6 2.04 0.165 2.13 Q 0.811 1.14 0.115 -- 1.71 0.153 1.17 0.152 14.7 0.537

AB03-NAA2-08 11/4/2018 N AB03-NAA2-08 0 6 1.34 0.171 -- 0.881 0.145 -- 1.35 0.117 1.02 0.15 14.6 0.602

AB03-NAA2-09 11/4/2018 N AB03-NAA2-09 0 6 2.31 0.365 3.01 Q 1 2.1 0.238 -- 2.06 0.175 2.05 0.229 15.1 0.774

AB03-NAA2-10 11/4/2018 N AB03-NAA2-10 0 6 1.76 0.119 -- 0.942 0.185 -- 1.72 0.131 1.43 0.145 16 0.73

AB03-NAA2-10 11/4/2018 FD DUP-12 0 6 1.57 0.163 -- 1.43 0.2 -- 1.52 0.13 1.02 0.162 14 0.97

AB03-NAA2-11 11/4/2018 N AB03-NAA2-11 0 6 1.51 0.114 -- 0.968 0.169 -- 1.73 0.125 1.2 0.177 13.3 0.711

AB03-NAA2-12 11/4/2018 N AB03-NAA2-12 0 6 1.62 0.178 2.29 Q 0.542 1.27 0.141 -- 1.72 0.109 1.4 0.136 15.7 0.553

AB03-NAA2-13 11/4/2018 N AB03-NAA2-13 0 6 1.83 0.353 -- 1.37 0.182 -- 2.06 0.154 1.24 0.215 25.2 0.775
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Table D-1

Soil Radionuclide Results

Removal Site Evaluation Report

Abandoned Uranium Mines

Cameron Chapter, Navajo Nation

Coconino County, Arizona

Location
Sample 

Date

Sample 

Type
Sample ID Start Depth End Depth Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC

E901.1
Lead-214

pci/g

E901.1
Potassium-40

pci/g

E901.1
Lead-210

pci/g

E901.1
Lead-212

pci/g

E901.1
Bismuth-212

pci/g

E901.1
Bismuth-214

pci/g

Method
Analyte

Units

E901.1
Actinium-228

pci/g

AB03-NAA2-14 11/4/2018 N AB03-NAA2-14 0 6 1.89 0.215 -- 1.26 0.158 -- 1.68 0.176 1.29 0.167 19.1 0.64

AB03-NAA2-15 11/4/2018 N AB03-NAA2-15 0 3 1.76 0.134 -- 1.19 0.165 -- 1.64 0.129 1.12 0.17 15.1 0.653

AB03-WA01-01 11/2/2018 N AB03-WA01-01 0 6 1.61 0.214 2.42 Q 1.22 0.886 0.195 -- 1.83 0.163 1.24 0.202 8.4 0.959

AB03-WA02-01 11/13/2018 N AB03-WA02-01 0 6 2.07 0.237 2.25 Q 1.02 1.07 0.159 -- 1.86 0.136 0.963 0.164 11.1 0.746

AB03-WA03-01 11/13/2018 N AB03-WA03-01 0 6 1.87 0.095 -- 0.739 0.188 -- 1.47 0.185 0.931 0.128 8.55 0.904

AB03-WA04-01 11/13/2018 N AB03-WA04-01 0 3 1.75 0.174 -- 1.08 0.15 -- 1.77 0.134 1.11 0.168 9.21 0.664

AB03-WA05-01 11/13/2018 N AB03-WA05-01 0 6 1.66 0.118 -- 1.53 0.154 -- 1.68 0.115 1.91 0.144 11.2 0.711

AB03-WA05-02 11/13/2018 N AB03-WA05-02 6 12 2.1 0.144 2.65 Q 0.827 1.54 0.176 -- 1.82 0.143 1.67 0.178 12.8 1.03

AB03-WA06-01 11/13/2018 N AB03-WA06-01 0 4 2.01 0.178 2.78 Q 0.871 1.39 0.144 -- 1.71 0.15 1.32 0.197 10.6 0.58

AB03-WA07-01 11/2/2018 N AB03-WA07-01 0 6 1.9 0.2 -- 2.64 0.166 -- 1.71 0.153 2.68 0.197 8.3 0.658

AB03-WA08-01 11/2/2018 N AB03-WA08-01 0 6 2.3 0.122 -- 1.83 0.188 -- 2 0.204 2.05 0.21 12 0.847

AB03-WA09-01 11/7/2018 N AB03-WA09-01 0 6 1.69 0.184 2.48 0.345 1.46 0.107 -- 1.71 0.12 1.4 0.16 11.5 0.667

AB03-WA09-02 11/7/2018 N AB03-WA09-02 6 12 1.74 0.263 3.51 0.38 1.09 0.198 -- 1.87 0.13 1.08 0.195 16 0.661

AB03-WA10-01 11/7/2018 N AB03-WA10-01 0 6 1.48 0.265 1.66 Q 0.771 1.14 0.143 -- 1.16 0.158 1.34 0.149 14.7 0.553

AB03-WA11-01 11/7/2018 N AB03-WA11-01 0 6 1.34 0.109 -- 1.05 0.127 -- 1.22 0.135 1.12 0.166 13 0.678

AB03-WA12-01 11/7/2018 N AB03-WA12-01 0 6 1.21 0.169 1.5 Q 0.569 0.843 0.115 -- 1.19 0.109 0.974 0.138 13.6 0.664

AB03-WA13-01 11/7/2018 N AB03-WA13-01 0 6 0.811 0.393 -- 0.915 0.147 -- 0.865 0.094 0.988 0.138 12.4 0.742

AB03-WA14-01 11/7/2018 N AB03-WA14-01 0 6 2.05 0.27 3.04 Q 0.679 1.14 0.156 -- 1.84 0.153 1.27 0.189 14.3 0.7

AB03-WA15-01 11/7/2018 N AB03-WA15-01 0 6 1.34 0.195 1.77 Q 0.693 0.992 0.163 -- 1.26 0.113 1.05 0.144 15.7 0.699

AB03-WA16-01 11/2/2018 N AB03-WA16-01 0 6 2 0.24 -- 3.26 0.252 -- 1.89 0.207 2.88 0.263 11 0.765

AB03-WA16-01 11/2/2018 FD DUP-06 0 6 1.4 0.221 -- 2.97 0.28 -- 1.35 0.21 4.31 0.21 12.1 0.61

AB03-WA17-01 11/6/2018 N AB03-WA17-01 0 5 1.87 0.0829 2.5 Q 0.906 1.74 0.163 -- 1.34 0.169 1.98 0.162 9.09 0.535

AB03-WA21-01 10/30/2018 N AB03-WA21-01 0 6 1.32 0.242 2.38 Q 0.689 1.21 0.163 -- 1.55 0.154 1.31 0.149 13.5 0.617

AB03-WA22-01 11/7/2018 N AB03-WA22-01 0 6 1.63 0.221 -- 0.997 0.205 -- 1.16 0.204 1.33 0.176 12.2 0.866

AB03-WA23-01 11/7/2018 N AB03-WA23-01 0 6 1.44 0.206 3.09 Q 0.952 1.59 0.202 -- 1.68 0.2 1.65 0.228 16.2 0.828

AB03-WA24-01 11/7/2018 N AB03-WA24-01 0 3 1.3 0.475 -- 2.85 0.287 -- 0.98 0.199 3.27 0.304 16.6 0.858

AB03-WA25-01 11/7/2018 N AB03-WA25-01 0 6 1.59 0.176 -- 1.65 0.148 -- 1.59 0.134 1.93 0.175 13.1 0.633

AB03-WT01-01 11/12/2019 N AB03-WT01-01 0 6 0.911 0.204 -- 0.906 0.143 -- 0.707 0.152 0.923 0.179 14.2 0.716

AB03-WT01-02 11/12/2019 N AB03-WT01-02 6 12 1.11 0.145 -- 0.841 0.151 -- 0.842 0.1 1.09 0.123 16.9 0.657

AB03-WT02-01 11/12/2019 N AB03-WT02-01 0 6 1.4 0.333 -- 1.11 0.181 -- 1.16 0.164 1.18 0.149 17.5 0.739

AB03-WT03-01 11/12/2019 N AB03-WT03-01 0 6 1.03 Q 0.36 -- 1.13 0.169 -- 1.2 0.133 1.18 0.166 24.9 0.691

AB03-WT03-02 11/12/2019 N AB03-WT03-02 6 12 0.958 Q 0.307 1.34 Q 0.607 1.08 0.226 -- 1.06 0.128 0.87 0.199 19 0.751

AB03-WT04-01 11/12/2019 N AB03-WT04-01 0 6 0.882 0.101 -- 1.25 0.119 -- 0.71 0.122 1.06 0.126 14.1 0.682

AB03-WT05-01 11/12/2019 N AB03-WT05-01 0 6 0.753 0.12 -- 0.777 0.0864 -- 0.868 0.0898 0.846 0.109 13 0.529

CA-01 11/8/2018 N CA-01 0 6 1.7 0.131 2.4 0.377 1.32 0.146 -- 1.64 0.135 1.31 0.118 4.98 0.598

CA-02 11/8/2018 N CA-02 0 6 2.08 0.254 1.97 Q 0.774 1.93 0.256 -- 1.96 0.16 1.81 0.233 12.8 0.831

CA-03 11/9/2018 N CA-03 0 6 2.1 0.352 -- 8.97 0.273 7.73 Q 3.74 1.52 0.238 9.29 0.362 11.5 0.581

CA-04 11/9/2018 N CA-04 0 6 1.97 0.161 -- 2.18 0.175 -- 1.67 0.15 2.19 0.221 8.52 0.646

CA-05 11/9/2018 N CA-05 0 6 2.25 0.185 -- 0.923 0.218 -- 2.28 0.132 1.22 0.188 9.5 0.714

CA-06 11/9/2018 N CA-06 0 6 1.9 0.219 -- 3.42 0.182 -- 1.61 0.154 3.18 0.259 12.3 0.697

CA-07 11/8/2018 N CA-07 0 6 1.64 0.239 -- 3.15 0.316 -- 1.45 0.187 3.45 0.27 7.75 0.547

CA-08 11/7/2018 N CA-08 0 6 2.11 Q 0.818 -- 54.1 0.479 40.7 9.42 1.76 0.485 56.3 0.564 12.9 2.95

CA-09 11/6/2018 N CA-09 0 6 1.5 Q 0.606 -- 28.6 0.417 21 5.63 1.36 0.326 28.3 0.581 15.3 1.95

CA-10 11/6/2018 N CA-10 0 6 2.03 0.13 2.33 Q 0.765 1.68 0.16 -- 1.76 0.175 1.71 0.203 5.05 0.815

CA-10 11/6/2018 FD DUP-13 0 6 1.57 0.212 -- 1.67 0.177 -- 1.78 0.168 1.9 0.178 6.58 0.521

CA-11 11/6/2018 N CA-11 0 6 2.26 0.115 3.5 0.622 1.47 0.208 -- 1.93 0.198 1.85 0.263 8.3 1.08

CA-12 11/6/2018 N CA-12 0 6 1.95 0.429 -- 9.66 0.262 12.3 Q 4.45 1.43 0.221 10.9 0.293 16.1 0.901

CA-13 11/6/2018 N CA-13 0 6 1.65 0.193 -- 0.667 0.139 -- 1.27 0.159 0.838 0.142 17.5 0.577

CA-14 11/3/2018 N CA-14 0 6 0.762 0.214 -- 0.476 0.188 -- 0.556 0.0948 0.657 0.141 8.99 0.654

CA-15 11/4/2018 N CA-15 0 6 2.03 0.247 -- 2.92 0.372 6.71 Q 3.25 1.67 0.152 3.42 0.226 12.6 0.706
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Table D-1

Soil Radionuclide Results

Removal Site Evaluation Report

Abandoned Uranium Mines

Cameron Chapter, Navajo Nation

Coconino County, Arizona

Location
Sample 

Date

Sample 

Type
Sample ID Start Depth End Depth

AB02-BSA1-01 11/3/2018 N AB02-BSA1-01 0 6

AB02-BSA1-02 11/3/2018 N AB02-BSA1-02 0 6

AB02-BSA1-03 11/3/2018 N AB02-BSA1-03 0 6

AB02-BSA1-04 11/3/2018 N AB02-BSA1-04 0 6

AB02-BSA1-05 11/3/2018 N AB02-BSA1-05 0 6

AB02-BSA1-06 11/3/2018 N AB02-BSA1-06 0 6

AB02-BSA1-07 11/3/2018 N AB02-BSA1-07 0 6

AB02-BSA1-08 11/3/2018 N AB02-BSA1-08 0 6

AB02-BSA1-08 11/3/2018 FD DUP-04 0 6

AB02-BSA1-09 11/3/2018 N AB02-BSA1-09 0 6

AB02-BSA1-10 11/3/2018 N AB02-BSA1-10 0 6

AB02-BSA1-11 11/3/2018 N AB02-BSA1-11 0 6

AB02-BSA1-12 11/3/2018 N AB02-BSA1-12 0 6

AB02-BSA1-13 11/3/2018 N AB02-BSA1-13 0 6

AB02-BSA1-14 11/3/2018 N AB02-BSA1-14 0 6

AB02-BSA1-15 11/3/2018 N AB02-BSA1-15 0 6

AB02-BSA2-01 11/3/2018 N AB02-BSA2-01 0 2

AB02-BSA2-02 11/3/2018 N AB02-BSA2-02 0 6

AB02-BSA2-03 11/3/2018 N AB02-BSA2-03 0 3

AB02-BSA2-04 11/3/2018 N AB02-BSA2-04 0 3

AB02-BSA2-04 11/3/2018 FD DUP-05 0 3

AB02-BSA2-05 11/3/2018 N AB02-BSA2-05 0 5

AB02-BSA2-06 11/3/2018 N AB02-BSA2-06 0 3

AB02-BSA2-07 11/3/2018 N AB02-BSA2-07 0 6

AB02-BSA2-08 11/3/2018 N AB02-BSA2-08 0 6

AB02-BSA2-09 11/3/2018 N AB02-BSA2-09 0 6

AB02-BSA2-10 11/3/2018 N AB02-BSA2-10 0 6

AB02-BSA2-11 11/3/2018 N AB02-BSA2-11 0 6

AB02-BSA2-12 11/3/2018 N AB02-BSA2-12 0 6

AB02-BSA2-13 11/3/2018 N AB02-BSA2-13 0 6

AB02-BSA2-14 11/3/2018 N AB02-BSA2-14 0 6

AB02-BSA2-15 11/3/2018 N AB02-BSA2-15 0 6

AB02-GS01-01 10/31/2018 N AB02-GS01-01 0 6

AB02-GS01-02 10/31/2018 N AB02-GS01-02 6 12

AB02-GS02-01 11/2/2018 N AB02-GS02-01 0 6

AB02-GS02-02 11/2/2018 N AB02-GS02-02 6 12

AB02-GS03-01 10/31/2018 N AB02-GS03-01 0 6

AB02-GS04-01 10/31/2018 N AB02-GS04-01 0 3

AB02-GS05-01 10/31/2018 N AB02-GS05-01 0 6

AB02-GS06-01 10/31/2018 N AB02-GS06-01 0 6

AB02-GS07-01 11/2/2018 N AB02-GS07-01 0 6

AB02-GS08-01 11/2/2018 N AB02-GS08-01 0 6

AB02-GS08-01 11/2/2018 FD DUP-03 0 6

AB02-GS09-01 11/2/2018 N AB02-GS09-01 0 6

AB02-GS10-01 11/2/2018 N AB02-GS10-01 0 6

AB02-GS11-01 11/2/2018 N AB02-GS11-01 0 6

AB02-MB01-03 5/16/2019 N AB02-MB01-03 (7.0-8.5) 84 102

AB02-MB01-04 5/16/2019 N AB02-MB01-04 (2.0-4.0) 24 48

AB02-MB01-04 5/16/2019 FD DUP-7 24 48

AB02-MB01-05 5/16/2019 N AB02-MB01-05 (8.5-10.0) 102 120

AB02-MB02-01 5/16/2019 N AB02-MB02-01 0 6

AB02-MB02-02 5/16/2019 N AB02-MB02-02 6 12

AB02-MB02-03 5/16/2019 N AB02-MB02-03 (5.5-7.0) 66 84

AB02-MB02-04 5/16/2019 N AB02-MB02-04 (7.0-8.5) 84 102

AB02-MB02-05 5/16/2019 N AB02-MB02-05 (8.5-10.0) 102 120

AB02-MB02-07 5/16/2019 N AB02-MB02-07 (11.5-13.0) 138 156

AB02-MB03-01 5/16/2019 N AB02-MB03-01 0 6

AB02-MB03-02 5/16/2019 N AB02-MB03-02 6 12

Method
Analyte

Units

Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC

0.634 0.102 -- 0.209 0.0531 -- < -0.458 U 1.56 -- --

0.571 0.134 -- 0.165 0.046 -- < -1.01 U 3.12 -- --

0.575 0.107 -- 0.199 0.0626 -- < 0.598 U 0.944 -- --

0.549 0.137 -- 0.148 0.074 -- < -0.0341 U 1.89 -- --

0.669 0.112 -- 0.188 0.0532 -- 0.867 Q 0.785 -- --

0.519 0.15 -- -- -- < -0.246 U 1.75 -- --

0.534 0.0979 -- 0.163 0.046 -- 0.689 Q 0.555 -- --

< 0.500 U 0.326 0.641 0.289 0.175 0.0413 -- 0.868 Q 0.812 -- --

0.566 0.128 -- 0.175 0.056 -- < 0.485 U 1.1 -- --

0.782 0.132 -- 0.199 0.0483 -- < 0.0814 U 1.07 -- --

0.566 0.122 -- 0.23 0.0466 -- < 0.548 U 0.772 -- --

0.514 0.161 -- 0.219 0.0474 -- < 0.505 U 0.861 -- --

0.549 0.115 -- 0.157 0.0584 -- < 0.572 U 0.851 -- --

0.789 0.156 -- 0.159 0.0636 -- < 0.778 U 1.09 -- --

0.704 0.0843 -- 0.196 0.0465 -- < 0.386 U 0.819 -- --

0.653 0.147 -- 0.188 0.046 0.515 0.0929 < 0.699 U 0.869 -- --

0.965 0.158 -- 0.411 0.0691 -- < 0.782 U 0.865 -- --

0.967 0.128 -- 0.469 0.0469 -- < 0.900 U 1.3 -- --

1.27 0.128 -- 0.473 0.0455 -- < 0.0177 U 2.47 -- --

1.09 0.203 -- 0.486 0.0844 -- < 0.871 U 1.37 -- --

0.944 0.128 -- 0.513 0.0696 -- < 0.963 U 1.4 -- --

1.34 0.167 -- 0.517 0.054 -- < 0.0891 U 2.16 -- --

1.82 0.172 -- 0.512 0.0723 -- < 1.03 U 1.08 -- --

0.882 0.172 -- 0.465 0.0741 -- < 0.890 U 1.21 -- --

0.974 0.159 -- 0.464 0.0593 -- < -1.02 U 2.39 -- --

0.995 0.156 -- 0.51 0.0946 -- < -1.17 U 3.81 -- --

0.654 0.139 -- 0.443 0.0665 -- < 0.774 U 1.1 -- --

0.731 0.21 -- 0.42 0.0687 -- < -0.942 U 2.63 -- --

0.741 0.159 -- 0.542 0.0644 -- < 0.104 U 1.17 -- --

0.677 0.185 -- 0.419 0.0557 -- < -0.718 U 2.3 -- --

0.752 0.052 -- 0.436 0.0734 -- < 1.03 U 1.34 -- --

0.657 0.131 -- 0.565 0.0489 -- < -0.00675 U 2.46 -- --

3.4 0.15 -- 0.755 0.104 -- 1.72 Q 1.37 -- --

2.72 0.166 -- 0.755 0.0988 -- 1.78 Q 1.53 -- --

1.12 0.15 -- 0.423 0.0691 -- < 1.14 U 1.16 -- --

0.937 0.235 -- 0.473 0.12 -- < 0.0923 U 3.47 -- --

1.1 0.182 -- 0.604 0.0533 -- < 0.728 U 1.42 -- --

1.36 0.257 -- 0.688 0.0897 -- < 1.38 U 1.43 -- --

1.36 0.155 -- 0.561 0.0735 -- 1.14 Q 1.07 -- --

4.94 0.242 -- 0.613 0.111 -- 1.84 Q 1.75 -- --

3.51 0.216 -- 0.618 0.0765 -- 1.32 Q 1.32 -- --

4.14 0.173 -- 0.684 0.0949 -- < -0.515 U 3.62 -- --

3.98 0.249 -- 0.687 0.0926 -- 3.3 1.34 -- 3.3 1.34

1.11 0.158 -- 0.623 0.0792 -- < 0.955 U 1.24 -- --

2.01 0.157 -- 0.794 0.1 -- < 0.508 U 1.51 -- --

1.43 0.141 -- 0.59 0.0787 -- < 0.638 U 1.99 -- --

5.12 0.286 -- 0.657 0.128 -- 3.69 Q 1.76 -- --

1.57 0.137 -- 0.66 0.083 -- < 0.896 U 1.5 -- --

1.48 0.172 -- 0.797 0.103 -- < 1.08 U 1.41 -- --

14.7 0.371 -- 0.667 0.168 -- 16.3 2.75 -- --

1.63 0.183 -- 0.756 0.0731 -- < 1.12 U 1.44 -- --

1.44 0.158 -- 0.776 0.0943 -- < 1.30 U 1.46 -- --

18 0.345 -- 0.567 0.191 -- 15.4 2.55 -- --

32.4 1.07 -- 0.61 0.233 -- 29.9 3.84 -- --

9.03 0.189 -- 0.7 0.119 -- 6.08 1.71 -- --

1.68 0.212 -- 0.774 0.09 -- 1.92 Q 1.91 -- --

1.39 0.128 -- 0.78 0.0853 -- 1.43 Q 1.38 -- --

1.76 0.202 -- 0.736 0.0808 -- < 1.09 U 1.4 -- --

E901.1
Uranium-238

pci/g

E901.1
Thorium-234

pci/g

E901.1
Uranium-235

pci/g

E901.1
Thallium-208

pci/g

E901.1
Thorium-228

pci/g

E901.1
Radium-226

pci/g

E901.1
Radium-228

pci/g
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Table D-1

Soil Radionuclide Results

Removal Site Evaluation Report

Abandoned Uranium Mines

Cameron Chapter, Navajo Nation

Coconino County, Arizona

Location
Sample 

Date

Sample 

Type
Sample ID Start Depth End Depth

Method
Analyte

Units

AB02-MB03-02 5/16/2019 FD DUP-1 6 12

AB02-MB03-03 5/16/2019 N AB02-MB03-03 (7.0-8.5) 84 102

AB02-MB03-04 5/16/2019 N AB02-MB03-04 (2.5-4.0) 30 48

AB02-MB04-03 5/16/2019 N AB02-MB04-03 (5.5-7.0) 66 84

AB02-MB04-04 5/16/2019 N AB02-MB04-04 (7.0-8.5) 84 102

AB02-MB04-05 5/16/2019 N AB02-MB04-05 (8.5-10.0) 102 120

AB02-MB04-06 5/16/2019 N AB02-MB04-06 (10-11.5) 120 138

AB02-MB05-03 5/16/2019 N AB02-MB05-03 (2.5-5.5) 30 66

AB02-MC01-01 5/17/2019 N AB02-MC01-01 12 18

AB02-MC01-01 5/17/2019 FD DUP-2 12 18

AB02-MC02-01 5/17/2019 N AB02-MC02-01 0 6

AB02-MC02-01 5/17/2019 FD DUP-3 0 6

AB02-MC03-01 5/17/2019 N AB02-MC03-01 5 5.5

AB02-MC04-01 5/17/2019 N AB02-MC04-01 0 6

AB02-MC04-02 5/17/2019 N AB02-MC04-02 6 12

AB02-MC05-01 5/17/2019 N AB02-MC05-01 0 6

AB02-MC06-01 5/17/2019 N AB02-MC06-01 0 6

AB02-MC07-01 5/17/2019 N AB02-MC07-01 6 12

AB02-MC08-01 5/17/2019 N AB02-MC08-01 14.5 15

AB02-MC09-01 5/17/2019 N AB02-MC09-01 0 6

AB02-MC10-01 5/16/2019 N AB02-MC10-01 0 6

AB02-MC10-01 5/17/2019 FD DUP-4 0 6

AB02-MD01-01 5/17/2019 N AB02-MD01-01 10.5 11

AB02-MD02-01 5/17/2019 N AB02-MD02-01 0 4

AB02-MD03-01 5/17/2019 N AB02-MD03-01 0 6

AB02-MD03-02 5/17/2019 N AB02-MD03-02 6 12

AB02-MH01-01 11/2/2018 N AB02-MH01-01 0 6

AB02-MH02-01 11/2/2018 N AB02-MH02-01 0 6

AB02-MH02-01 5/17/2019 N AB02-MH02-01 0 6

AB02-MH03-01 11/2/2018 N AB02-MH03-01 0 6

AB02-WA01-01 11/2/2018 N AB02-WA01-01 0 6

AB02-WA02-01 11/2/2018 N AB02-WA02-01 0 6

AB02-WA03-01 11/2/2018 N AB02-WA03-01 0 6

AB02-WA03-02 11/2/2018 N AB02-WA03-02 6 9

AB02-WA04-01 11/8/2018 N AB02-WA04-01 0 6

AB02-WA05-01 10/31/2018 N AB02-WA05-01 0 6

AB02-WA06-01 10/31/2018 N AB02-WA06-01 0 6

AB02-WA07-01 10/31/2018 N AB02-WA07-01 0 6

AB02-WA07-01 10/31/2018 FD DUP-01 0 6

AB02-WA08-01 10/31/2018 N AB02-WA08-01 0 6

AB02-WA08-02 10/31/2018 N AB02-WA08-02 6 12

AB02-WA09-01 10/31/2018 N AB02-WA09-01 0 6

AB02-WA10-01 10/31/2018 N AB02-WA10-01 0 6

AB02-WA11-01 10/31/2018 N AB02-WA11-01 0 6

AB02-WA11-02 10/31/2018 N AB02-WA11-02 6 12

AB02-WA12-01 10/31/2018 N AB02-WA12-01 0 6

AB02-WA13-01 10/31/2018 N AB02-WA13-01 0 6

AB02-WA14-01 11/8/2018 N AB02-WA14-01 0 6

AB02-WA15-01 11/8/2018 N AB02-WA15-01 0 6

AB02-WA15-01 11/8/2018 FD DUP-02 0 6

AB02-WA16-01 10/31/2018 N AB02-WA16-01 0 6

AB02-WA17-01 11/8/2018 N AB02-WA17-01 0 6

AB02-WA18-01 11/8/2018 N AB02-WA18-01 0 6

AB02-WA19-01 11/2/2018 N AB02-WA19-01 0 6

AB02-WC01-01 5/17/2019 N AB02-WC01-01 0 6

AB02-WC01-02 5/17/2019 N AB02-WC01-02 6 12

AB02-WC02-01 5/17/2019 N AB02-WC02-01 0 6

AB03-BSA2-01 11/12/2019 N AB03-BSA2-01 0 6

Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC

E901.1
Uranium-238

pci/g

E901.1
Thorium-234

pci/g

E901.1
Uranium-235

pci/g

E901.1
Thallium-208

pci/g

E901.1
Thorium-228

pci/g

E901.1
Radium-226

pci/g

E901.1
Radium-228

pci/g

1.34 0.136 -- 0.581 0.104 -- < 0.915 U 1.44 -- --

1.48 0.122 -- 0.683 0.0793 -- < 0.776 U 1.3 -- --

1.61 0.171 -- 0.599 0.0905 -- 1.12 Q 0.895 -- --

23.9 0.403 -- 0.605 0.202 -- 20.2 3.36 -- 20.2 3.36

32.2 0.401 -- 0.555 0.206 -- 28.2 3.67 -- --

38.9 0.44 -- 0.823 0.263 -- 24.4 3.9 -- --

13.9 0.332 -- 0.62 0.16 -- 8.45 2.22 -- --

1.6 0.216 -- 0.832 0.0965 -- < 0.816 U 1.74 -- --

19.2 0.417 -- 0.535 0.201 -- 8.66 2.57 -- --

15.1 0.271 -- 0.717 0.146 -- 11.1 2.5 -- --

13.8 0.261 -- 0.643 0.13 -- 7.78 1.9 -- --

19.5 0.362 -- 0.48 0.173 -- 6.42 2.41 -- --

4.17 0.22 -- 0.665 0.0953 -- 1.83 Q 1.74 -- --

1.46 0.139 -- 0.796 0.0655 -- < -1.21 U 3.69 -- --

1.36 0.193 -- 0.729 0.0817 -- < 0.678 U 1.62 -- --

77.1 0.534 -- 0.504 0.226 -- 35.7 3.85 -- --

58.8 0.477 -- -- -- 74.3 3.94 -- --

46 0.471 -- 0.913 0.23 -- 17.5 3.81 -- --

10.9 0.245 -- 0.579 0.132 -- 7.01 2.27 -- --

5.4 0.219 -- 0.574 0.105 -- 1.96 Q 1.61 -- --

3.3 0.141 -- 0.715 0.0684 -- 2.56 Q 1.15 -- --

3.68 0.205 -- 0.804 0.112 -- 2.32 Q 1.59 -- --

14.5 0.351 -- 0.903 0.18 -- 7.17 2.56 -- --

6.02 0.211 -- -- -- 3.46 Q 1.76 -- --

0.969 0.178 -- 0.691 0.0911 -- < 1.14 U 1.43 -- --

1.1 0.185 -- 0.772 0.0779 -- 1.29 Q 1.24 -- --

1.85 0.226 -- 1.56 0.105 -- 2.37 Q 1.92 -- --

1.51 0.18 -- 0.691 0.0653 -- < 1.10 U 1.35 -- --

1.67 0.141 -- 0.746 0.107 -- < 0.756 U 1.39 -- --

1.22 0.196 -- 0.765 0.0897 -- < -0.621 U 2.9 -- --

2.12 0.142 -- 0.652 0.0882 -- < 1.08 U 1.24 -- --

1.36 0.153 -- 0.55 0.0598 -- < 1.05 U 1.25 -- --

2.12 0.186 -- 0.676 0.0955 -- 1.62 Q 1.29 -- --

1.23 0.147 -- 0.671 0.0817 -- 1.33 Q 1.31 -- --

1.54 0.158 -- 0.609 0.0888 -- 1.26 Q 1.01 -- --

5.16 0.197 -- 0.615 0.112 -- 3.33 Q 1.76 -- --

2.06 0.267 -- 0.82 0.0803 -- 1.69 Q 1.53 -- --

1.77 0.218 -- 0.738 0.117 -- < 1.35 U 1.51 -- --

1.79 0.138 -- 0.66 0.0706 -- 1.69 Q 1.54 -- --

1.62 0.199 -- 0.815 0.0579 -- 1.95 Q 1.3 -- --

1.46 0.151 -- 0.651 0.0781 -- 1.11 Q 1.06 -- --

1.66 0.169 -- 0.786 0.0561 -- < 0.887 U 1.47 -- --

1.59 0.154 -- 0.72 0.0599 -- 1.24 Q 1.18 -- --

2.54 0.23 -- 0.772 0.111 -- 1.82 Q 1.69 -- --

2.5 0.177 -- 0.705 0.0703 -- 1.97 Q 1.33 -- --

1.89 0.16 -- 0.645 0.0981 -- < 0.426 U 1.4 -- --

2.63 0.172 -- 0.732 0.0931 -- 1.8 Q 1.5 -- --

1.76 0.24 -- 0.687 0.116 -- < 0.599 U 1.62 -- --

1.48 0.117 -- 0.569 0.0569 -- < 0.808 U 1.41 -- --

1.13 0.167 -- 0.61 0.0628 -- < 0.970 U 1.15 -- --

3.24 0.19 -- 0.692 0.074 -- 3.15 1.35 -- --

4.48 0.204 -- 0.796 0.0937 -- 1.89 Q 1.63 -- --

3.53 0.204 -- 0.678 0.0979 -- 2.07 Q 1.43 -- --

1.48 0.144 -- 0.702 0.0786 -- < 0.877 U 1.39 -- --

2.09 0.125 -- 0.497 0.0718 -- 2.34 Q 1.13 -- --

2.25 0.182 -- 0.583 0.0705 -- < 1.24 U 1.66 -- --

7.62 0.25 -- 0.749 0.129 -- 3.83 Q 1.86 -- --

0.548 0.176 -- 0.25 0.0401 -- < 1.23 U 1.23 -- --
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Table D-1

Soil Radionuclide Results

Removal Site Evaluation Report

Abandoned Uranium Mines

Cameron Chapter, Navajo Nation

Coconino County, Arizona

Location
Sample 

Date

Sample 

Type
Sample ID Start Depth End Depth

Method
Analyte

Units

AB03-BSA2-02 11/12/2019 N AB03-BSA2-02 0 6

AB03-BSA2-03 11/12/2019 N AB03-BSA2-03 0 6

AB03-BSA2-04 11/12/2019 N AB03-BSA2-04 0 6

AB03-BSA2-05 11/12/2019 N AB03-BSA2-05 0 6

AB03-BSA2-06 11/12/2019 N AB03-BSA2-06 0 6

AB03-BSA2-07 11/12/2019 N AB03-BSA2-07 0 6

AB03-BSA2-08 11/12/2019 N AB03-BSA2-08 0 6

AB03-BSA2-09 11/12/2019 N AB03-BSA2-09 0 6

AB03-BSA2-09 11/12/2019 FD DUP-2 0 6

AB03-BSA2-10 11/12/2019 N AB03-BSA2-10 0 6

AB03-BSA2-11 11/12/2019 N AB03-BSA2-11 0 6

AB03-BSA2-12 11/12/2019 N AB03-BSA2-12 0 6

AB03-BSA2-13 11/12/2019 N AB03-BSA2-13 0 6

AB03-BSA2-14 11/12/2019 N AB03-BSA2-14 0 6

AB03-BSA2-15 11/12/2019 N AB03-BSA2-15 0 6

AB03-BSA3-01 11/6/2018 N AB03-BSA3-01 0 6

AB03-BSA3-02 11/6/2018 N AB03-BSA3-02 0 6

AB03-BSA3-03 11/6/2018 N AB03-BSA3-03 0 6

AB03-BSA3-04 11/6/2018 N AB03-BSA3-04 0 6

AB03-BSA3-05 11/6/2018 N AB03-BSA3-05 0 6

AB03-BSA3-06 11/6/2018 N AB03-BSA3-06 0 6

AB03-BSA3-07 11/6/2018 N AB03-BSA3-07 0 6

AB03-BSA3-08 11/6/2018 N AB03-BSA3-08 0 6

AB03-BSA3-09 11/6/2018 N AB03-BSA3-09 0 6

AB03-BSA3-10 11/6/2018 N AB03-BSA3-10 0 6

AB03-BSA3-11 11/6/2018 N AB03-BSA3-11 0 6

AB03-BSA3-11 11/6/2018 FD DUP-10 0 6

AB03-BSA3-12 11/6/2018 N AB03-BSA3-12 0 6

AB03-BSA3-13 11/6/2018 N AB03-BSA3-13 0 6

AB03-BSA3-14 11/6/2018 N AB03-BSA3-14 0 6

AB03-BSA3-15 11/6/2018 N AB03-BSA3-15 0 6

AB03-BSA4-01 11/13/2018 N AB03-BSA4-01 0 6

AB03-BSA4-01 11/13/2018 FD DUP-08 0 6

AB03-BSA4-02 11/13/2018 N AB03-BSA4-02 0 6

AB03-BSA4-03 11/13/2018 N AB03-BSA4-03 0 6

AB03-BSA4-04 11/13/2018 N AB03-BSA4-04 0 6

AB03-BSA4-05 11/13/2018 N AB03-BSA4-05 0 6

AB03-BSA4-06 11/13/2018 N AB03-BSA4-06 0 6

AB03-BSA4-07 11/13/2018 N AB03-BSA4-07 0 6

AB03-BSA4-08 11/13/2018 N AB03-BSA4-08 0 6

AB03-BSA4-09 11/13/2018 N AB03-BSA4-09 0 6

AB03-BSA4-10 11/13/2018 N AB03-BSA4-10 0 6

AB03-BSA4-11 11/13/2018 N AB03-BSA4-11 0 6

AB03-BSA4-12 11/13/2018 N AB03-BSA4-12 0 6

AB03-BSA4-13 11/13/2018 N AB03-BSA4-13 0 6

AB03-BSA4-14 11/13/2018 N AB03-BSA4-14 0 6

AB03-BSA4-15 11/13/2018 N AB03-BSA4-15 0 6

AB03-GS01-01 10/30/2018 N AB03-GS01-01 0 6

AB03-GS01-02 10/30/2018 N AB03-GS01-02 6 12

AB03-GS02-01 10/30/2018 N AB03-GS02-01 0 6

AB03-GS03-01 10/30/2018 N AB03-GS03-01 0 6

AB03-GS04-01 11/2/2018 N AB03-GS04-01 0 6

AB03-GS05-01 11/2/2018 N AB03-GS05-01 0 6

AB03-GS06-01 11/6/2018 N AB03-GS06-01 0 6

AB03-GS07-01 11/6/2018 N AB03-GS07-01 0 6

AB03-GS07-01 11/6/2018 FD DUP-07 0 6

AB03-GS08-01 11/2/2018 N AB03-GS08-01 0 6

AB03-GS09-01 11/2/2018 N AB03-GS09-01 0 6

Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC

E901.1
Uranium-238

pci/g

E901.1
Thorium-234

pci/g

E901.1
Uranium-235

pci/g

E901.1
Thallium-208

pci/g

E901.1
Thorium-228

pci/g

E901.1
Radium-226

pci/g

E901.1
Radium-228

pci/g

0.914 0.203 -- 0.228 0.0317 -- < 1.86 U 1.86 -- --

0.851 0.133 -- 0.261 0.0557 -- < 0.857 U 0.857 -- --

0.748 0.215 -- 0.397 0.0784 -- < 1.38 U 1.38 -- --

< 0.500 U 0.403 -- 0.239 0.049 -- < 1.93 U 1.93 -- --

0.495 0.114 -- 0.198 0.0473 -- < 0.675 U 0.675 -- --

0.502 0.195 -- 0.253 0.0311 -- < 0.835 U 0.835 -- --

0.425 0.11 -- 0.191 0.0449 -- 0.59 Q 0.568 -- --

0.622 0.208 -- 0.384 0.0491 -- < 1.16 U 1.16 -- --

0.896 0.115 -- 0.298 0.0665 -- 1.48 Q 1.19 -- --

0.929 0.181 -- 0.344 0.0735 -- 1.3 Q 1.08 -- --

1.2 0.131 -- 0.313 0.0776 -- < 1.34 U 1.34 -- --

1.09 0.119 -- 0.311 0.0742 -- 1.06 Q 0.98 -- --

1.23 0.28 -- 0.446 0.0977 -- < 3.36 U 3.36 -- --

0.546 0.211 -- 0.281 0.0537 -- < 1.01 U 1.01 -- --

0.63 0.108 -- 0.17 0.0409 -- < 2.34 U 2.34 -- --

0.941 0.209 -- 0.53 0.0655 -- < 0.654 U 1.2 -- --

1.11 0.191 -- 0.571 0.0977 -- < 0.415 U 1.4 -- --

0.725 0.119 -- 0.5 0.0571 -- < 0.123 U 2.49 -- --

0.587 0.16 -- 0.523 0.0878 -- < 0.743 U 1.35 -- --

0.741 0.155 -- 0.585 0.062 -- < 0.724 U 1.17 -- --

0.824 0.15 -- 0.514 0.103 -- < 0.429 U 1.17 -- --

0.797 0.14 -- 0.397 0.0555 -- < 0.573 U 1.18 -- --

0.828 0.194 -- 0.614 0.083 -- < 0.296 U 1.46 -- --

0.539 0.15 -- 0.617 0.0627 -- < -0.860 U 3.21 -- --

0.935 0.159 -- 0.464 0.0879 -- < 0.134 U 1.85 -- --

0.77 0.224 -- 0.626 0.055 -- < 0.919 U 1.36 -- --

0.634 0.163 -- 0.539 0.0624 -- < 0.0348 U 2.78 -- --

0.822 0.214 -- 0.761 0.0771 -- < 1.32 U 1.4 -- --

0.665 0.139 -- 0.399 0.0561 -- < -0.463 U 2.27 -- --

0.848 0.203 -- 0.621 0.0967 -- < 0.158 U 1.54 -- --

0.628 0.117 -- 0.384 0.053 -- < 0.609 U 1.09 -- --

0.644 0.188 -- 0.29 0.0718 -- < -0.159 U 2.74 -- --

0.818 0.163 -- 0.293 0.0779 -- < 0.606 U 1.15 -- --

0.49 0.108 -- 0.189 0.0532 -- < 0.916 U 1.04 -- --

0.517 0.138 -- -- -- 0.755 Q 0.675 -- --

< 0.500 U 0.328 -- 0.223 0.0527 -- < 0.635 U 0.917 -- --

0.637 0.127 -- 0.244 0.0771 -- < 0.802 U 0.912 -- --

0.647 0.172 -- 0.168 0.0596 -- < 0.461 U 1.02 -- --

0.56 0.0967 -- 0.134 0.0475 -- < 0.502 U 0.839 -- --

0.686 0.151 -- 0.239 0.0626 -- < 0.534 U 0.891 -- --

0.656 0.107 -- 0.161 0.0624 -- < 0.665 U 0.88 -- --

0.589 0.124 -- -- -- < -0.710 U 2.28 -- --

0.512 0.144 -- 0.21 0.0487 -- < 0.611 U 0.999 -- --

0.517 0.095 -- 0.168 0.0397 -- < -0.416 U 0.948 -- --

0.641 0.152 -- 0.239 0.0844 -- 0.878 Q 0.866 -- --

0.711 0.177 -- 0.297 0.0615 -- < 0.756 U 0.99 -- --

0.509 0.14 -- 0.211 0.0176 -- < 0.436 U 0.585 -- --

1.96 0.177 -- 0.665 0.0827 -- 1.93 Q 1.49 -- --

2.74 0.159 -- 0.518 0.106 -- 2.09 Q 1.44 -- --

0.573 0.169 -- 0.564 0.0792 -- < 0.271 U 3.42 -- --

0.834 0.159 -- 0.583 0.0592 -- < 0.842 U 1.35 -- --

0.799 0.134 -- 0.553 0.0847 -- < 0.553 U 1.27 -- --

1.71 0.208 -- 0.733 0.0854 -- < 1.19 U 1.53 -- --

1.44 0.152 -- 0.702 0.0837 -- < 1.09 U 1.33 -- --

2.56 0.228 -- 0.58 0.106 -- 2.13 Q 1.67 -- --

2.47 0.22 -- 0.612 0.0769 -- 1.95 Q 1.44 -- --

3.49 0.151 -- 0.588 0.0947 -- 2.55 Q 1.61 -- --

5.1 0.166 -- 0.52 0.0858 -- 2.75 Q 1.33 -- --
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Table D-1

Soil Radionuclide Results

Removal Site Evaluation Report

Abandoned Uranium Mines

Cameron Chapter, Navajo Nation

Coconino County, Arizona

Location
Sample 

Date

Sample 

Type
Sample ID Start Depth End Depth

Method
Analyte

Units

AB03-GS10-01 11/7/2018 N AB03-GS10-01 0 6

AB03-GS11-01 11/7/2018 N AB03-GS11-01 0 6

AB03-MB01-01 5/14/2019 N AB03-MB01-01 0 6

AB03-MB02-01 5/14/2019 N AB03-MB02-01 0 6

AB03-MB03-01 5/14/2019 N AB03-MB03-01 12 18

AB03-MB03-02 5/14/2019 N AB03-MB03-02 18 24

AB03-MB04-01 5/14/2019 N AB03-MB04-01 12 18

AB03-MB04-02 5/14/2019 N AB03-MB04-02 18 24

AB03-MB05-01 5/14/2019 N AB03-MB05-01 0 6

AB03-MB05-02 5/14/2019 N AB03-MB05-02 6 12

AB03-MD01-01 11/2/2018 N AB03-MD01-01 0 6

AB03-MD02-01 11/2/2018 N AB03-MD02-01 0 4

AB03-MD03-01 11/2/2018 N AB03-MD03-01 0 6

AB03-MH01-01 10/30/2018 N AB03-MH01-01 0 6

AB03-MH02-01 10/30/2018 N AB03-MH02-01 0 6

AB03-MH03-01 10/30/2018 N AB03-MH03-01 0 6

AB03-MH04-01 10/30/2018 N AB03-MH04-01 0 6

AB03-MH05-01 11/7/2018 N AB03-MH5-01 0 6

AB03-MH06-01 11/7/2018 N AB03-MH6-01 0 6

AB03-MH07-01 11/7/2018 N AB03-MH7-01 0 6

AB03-MS01-01 5/14/2019 N AB03-MS01-01 0 6

AB03-MS01-01 5/14/2019 FD DUP-5 0 6

AB03-MS01-02 5/14/2019 N AB03-MS01-02 6 12

AB03-MS02-01 5/14/2019 N AB03-MS02-01 0 6

AB03-MS02-02 5/14/2019 N AB03-MS02-02 6 12

AB03-MS02-02 5/14/2019 FD DUP-6 6 12

AB03-MS03-01 5/14/2019 N AB03-MS03-01 0 6

AB03-MS03-02 5/14/2019 N AB03-MS03-02 6 9

AB03-NAA1-01 11/4/2018 N AB03-NAA1-01 0 2

AB03-NAA1-02 11/4/2018 N AB03-NAA1-02 0 6

AB03-NAA1-03 11/4/2018 N AB03-NAA1-03 0 6

AB03-NAA1-04 11/4/2018 N AB03-NAA1-04 0 2

AB03-NAA1-05 11/4/2018 N AB03-NAA1-05 0 4

AB03-NAA1-05 11/4/2018 FD DUP-11 0 4

AB03-NAA1-06 11/4/2018 N AB03-NAA1-06 0 3

AB03-NAA1-07 11/4/2018 N AB03-NAA1-07 0 6

AB03-NAA1-08 11/4/2018 N AB03-NAA1-08 0 2

AB03-NAA1-09 11/4/2018 N AB03-NAA1-09 0 3

AB03-NAA1-10 11/4/2018 N AB03-NAA1-10 0 6

AB03-NAA1-11 11/4/2018 N AB03-NAA1-11 0 6

AB03-NAA1-12 11/4/2018 N AB03-NAA1-12 0 6

AB03-NAA1-13 11/4/2018 N AB03-NAA1-13 0 4

AB03-NAA1-14 11/4/2018 N AB03-NAA1-14 0 3

AB03-NAA1-15 11/4/2018 N AB03-NAA1-15 0 3

AB03-NAA2-01 11/4/2018 N AB03-NAA2-01 0 6

AB03-NAA2-02 11/4/2018 N AB03-NAA2-02 0 6

AB03-NAA2-03 11/4/2018 N AB03-NAA2-03 0 6

AB03-NAA2-04 11/4/2018 N AB03-NAA2-04 0 6

AB03-NAA2-05 11/4/2018 N AB03-NAA2-05 0 6

AB03-NAA2-06 11/4/2018 N AB03-NAA2-06 0 6

AB03-NAA2-07 11/4/2018 N AB03-NAA2-07 0 6

AB03-NAA2-08 11/4/2018 N AB03-NAA2-08 0 6

AB03-NAA2-09 11/4/2018 N AB03-NAA2-09 0 6

AB03-NAA2-10 11/4/2018 N AB03-NAA2-10 0 6

AB03-NAA2-10 11/4/2018 FD DUP-12 0 6

AB03-NAA2-11 11/4/2018 N AB03-NAA2-11 0 6

AB03-NAA2-12 11/4/2018 N AB03-NAA2-12 0 6

AB03-NAA2-13 11/4/2018 N AB03-NAA2-13 0 6

Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC

E901.1
Uranium-238

pci/g

E901.1
Thorium-234

pci/g

E901.1
Uranium-235

pci/g

E901.1
Thallium-208

pci/g

E901.1
Thorium-228

pci/g

E901.1
Radium-226

pci/g

E901.1
Radium-228

pci/g

0.869 0.262 -- 0.801 0.0673 -- < 0.970 U 1.35 -- --

0.928 0.171 -- 0.699 0.0844 -- 1.3 Q 1.26 -- --

1.67 0.171 -- 0.478 0.1 -- 1.88 Q 1.35 -- --

1.8 0.175 -- 0.518 0.0769 -- < 0.983 U 2.77 -- --

1.11 0.14 -- 0.507 0.075 -- 2.28 1.08 -- --

1.04 0.227 -- 0.477 0.0584 -- 2.93 1.35 -- --

4.96 0.24 -- 0.439 0.124 -- 22.5 2.22 2.22 Q 0.863 --

5 0.223 -- 0.464 0.0986 -- 6.64 1.89 -- --

0.714 0.165 -- 0.566 0.0573 -- 1.32 Q 1.11 -- --

1.29 0.152 -- 0.49 0.0693 -- 1.67 Q 1.1 -- --

60 0.428 -- -- -- 46.7 3.52 -- --

194 1.14 -- -- -- 74.4 7.27 -- --

40.4 0.514 -- 0.467 0.191 -- 20.6 3.35 -- --

4.05 0.296 -- 0.843 0.12 -- < 1.75 U 1.89 -- --

3.68 0.205 -- 0.766 0.0876 -- 1.91 Q 1.67 -- --

5.43 0.32 -- 0.823 0.119 -- 4.51 1.64 -- 4.51 1.64

3.15 0.223 -- 0.826 0.0942 -- 1.99 Q 1.6 -- --

1.31 0.163 -- 0.672 0.0812 -- < 0.502 U 1.4 -- --

0.948 0.133 -- 0.44 0.0542 -- < -0.0446 U 2.12 -- --

1.06 0.181 -- 0.728 0.0939 -- < 0.946 U 1.58 -- --

50.9 J 0.486 -- 0.992 0.272 -- 5.29 Q 3.51 -- --

7.65 J 0.163 -- 0.87 0.12 -- 3.77 Q 1.83 -- --

1.42 0.171 -- 0.881 0.101 -- < -0.0205 U 2.67 -- --

0.92 0.161 -- 0.75 0.102 -- < -0.0102 U 2.53 -- --

0.547 0.224 -- 0.768 0.0823 -- < 0.654 U 1.25 -- --

0.72 0.185 -- 0.763 0.0757 -- < 0.787 U 1.46 -- --

5.89 0.211 -- 0.528 0.0849 -- 3.74 1.61 -- --

4.23 0.19 -- 0.567 0.089 -- 2.27 Q 1.57 -- --

1.07 0.151 -- 0.664 0.0917 -- < 0.998 U 1.33 -- --

3.02 0.136 -- 0.548 0.075 -- 1.83 Q 1.26 -- --

1.08 0.173 -- 0.787 0.0951 -- 1.75 Q 1.46 -- --

0.825 0.167 -- 0.421 0.0744 -- < 0.401 U 1.12 -- --

0.808 0.194 -- 0.606 0.0859 -- < -1.10 U 3.27 -- --

-- -- -- -- -- -- --

9.63 0.274 -- 0.541 0.132 -- 4.58 Q 2 -- --

16.1 0.367 -- 0.548 0.166 -- 8.51 2.36 -- --

2.36 0.225 -- 0.421 0.0687 -- 3.58 Q 1.72 -- --

1.5 0.16 -- 0.403 0.0957 -- 4.3 1.44 -- --

2.04 0.228 -- 0.632 0.115 -- 6.15 2.03 -- --

0.795 0.191 -- 0.609 0.0617 -- < 0.965 U 1.16 -- --

0.755 0.14 -- 0.565 0.0511 -- < 0.764 U 0.976 -- --

0.809 0.169 -- 0.6 0.0752 -- < 0.864 U 1.15 -- --

1.31 0.163 -- 0.479 0.0807 -- 23.1 1.81 -- --

0.79 0.15 -- 0.446 0.0639 -- 3.29 1.29 -- --

1.12 0.184 -- 0.599 0.0749 -- < 1.03 U 1.32 -- --

1.45 0.149 -- 0.528 0.0515 -- < -0.951 U 2.6 -- --

1.09 0.12 -- 0.641 0.0633 -- 1.09 Q 0.932 -- --

0.777 0.146 -- 0.652 0.0612 -- < 0.964 U 1.28 -- --

0.906 0.117 -- 0.754 0.0461 -- < 0.618 U 2.17 -- --

0.916 0.154 -- 0.445 0.0834 -- < -1.12 U 2.68 -- --

1.14 0.115 -- 0.621 0.0677 -- < 0.210 U 2.33 -- --

0.881 0.145 -- 0.508 0.0747 -- < 0.683 U 1.22 -- --

2.1 0.238 -- 0.724 0.107 -- < -1.26 U 4.31 -- --

0.942 0.185 -- 0.575 0.0847 -- < 1.13 U 1.2 -- --

1.43 0.2 -- 0.623 0.0667 -- < 0.746 U 1.38 -- --

0.968 0.169 -- 0.581 0.061 -- < 1.30 U 1.35 -- --

1.27 0.141 -- 0.597 0.0765 -- < 0.346 U 2.79 -- --

1.37 0.182 -- 0.826 0.0913 -- < -1.28 U 3.21 -- --
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Table D-1

Soil Radionuclide Results

Removal Site Evaluation Report

Abandoned Uranium Mines

Cameron Chapter, Navajo Nation

Coconino County, Arizona

Location
Sample 

Date

Sample 

Type
Sample ID Start Depth End Depth

Method
Analyte

Units

AB03-NAA2-14 11/4/2018 N AB03-NAA2-14 0 6

AB03-NAA2-15 11/4/2018 N AB03-NAA2-15 0 3

AB03-WA01-01 11/2/2018 N AB03-WA01-01 0 6

AB03-WA02-01 11/13/2018 N AB03-WA02-01 0 6

AB03-WA03-01 11/13/2018 N AB03-WA03-01 0 6

AB03-WA04-01 11/13/2018 N AB03-WA04-01 0 3

AB03-WA05-01 11/13/2018 N AB03-WA05-01 0 6

AB03-WA05-02 11/13/2018 N AB03-WA05-02 6 12

AB03-WA06-01 11/13/2018 N AB03-WA06-01 0 4

AB03-WA07-01 11/2/2018 N AB03-WA07-01 0 6

AB03-WA08-01 11/2/2018 N AB03-WA08-01 0 6

AB03-WA09-01 11/7/2018 N AB03-WA09-01 0 6

AB03-WA09-02 11/7/2018 N AB03-WA09-02 6 12

AB03-WA10-01 11/7/2018 N AB03-WA10-01 0 6

AB03-WA11-01 11/7/2018 N AB03-WA11-01 0 6

AB03-WA12-01 11/7/2018 N AB03-WA12-01 0 6

AB03-WA13-01 11/7/2018 N AB03-WA13-01 0 6

AB03-WA14-01 11/7/2018 N AB03-WA14-01 0 6

AB03-WA15-01 11/7/2018 N AB03-WA15-01 0 6

AB03-WA16-01 11/2/2018 N AB03-WA16-01 0 6

AB03-WA16-01 11/2/2018 FD DUP-06 0 6

AB03-WA17-01 11/6/2018 N AB03-WA17-01 0 5

AB03-WA21-01 10/30/2018 N AB03-WA21-01 0 6

AB03-WA22-01 11/7/2018 N AB03-WA22-01 0 6

AB03-WA23-01 11/7/2018 N AB03-WA23-01 0 6

AB03-WA24-01 11/7/2018 N AB03-WA24-01 0 3

AB03-WA25-01 11/7/2018 N AB03-WA25-01 0 6

AB03-WT01-01 11/12/2019 N AB03-WT01-01 0 6

AB03-WT01-02 11/12/2019 N AB03-WT01-02 6 12

AB03-WT02-01 11/12/2019 N AB03-WT02-01 0 6

AB03-WT03-01 11/12/2019 N AB03-WT03-01 0 6

AB03-WT03-02 11/12/2019 N AB03-WT03-02 6 12

AB03-WT04-01 11/12/2019 N AB03-WT04-01 0 6

AB03-WT05-01 11/12/2019 N AB03-WT05-01 0 6

CA-01 11/8/2018 N CA-01 0 6

CA-02 11/8/2018 N CA-02 0 6

CA-03 11/9/2018 N CA-03 0 6

CA-04 11/9/2018 N CA-04 0 6

CA-05 11/9/2018 N CA-05 0 6

CA-06 11/9/2018 N CA-06 0 6

CA-07 11/8/2018 N CA-07 0 6

CA-08 11/7/2018 N CA-08 0 6

CA-09 11/6/2018 N CA-09 0 6

CA-10 11/6/2018 N CA-10 0 6

CA-10 11/6/2018 FD DUP-13 0 6

CA-11 11/6/2018 N CA-11 0 6

CA-12 11/6/2018 N CA-12 0 6

CA-13 11/6/2018 N CA-13 0 6

CA-14 11/3/2018 N CA-14 0 6

CA-15 11/4/2018 N CA-15 0 6

Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC

E901.1
Uranium-238

pci/g

E901.1
Thorium-234

pci/g

E901.1
Uranium-235

pci/g

E901.1
Thallium-208

pci/g

E901.1
Thorium-228

pci/g

E901.1
Radium-226

pci/g

E901.1
Radium-228

pci/g

1.26 0.158 -- 0.588 0.0716 -- 1.72 Q 1.24 -- --

1.19 0.165 -- 0.647 0.0662 -- < 0.797 U 1.33 -- --

0.886 0.195 -- 0.665 0.107 -- < 0.845 U 1.38 -- --

1.07 0.159 -- 0.487 0.0865 -- < 0.725 U 1.27 -- --

0.739 0.188 -- 0.536 0.101 -- 1.31 Q 0.99 -- --

1.08 0.15 -- 0.665 0.0728 -- < 0.425 U 1.47 -- --

1.53 0.154 -- 0.66 0.0551 -- < 0.651 U 2.9 -- --

1.54 0.176 -- 0.598 0.0874 -- 1.55 Q 1.41 -- --

1.39 0.144 -- 0.571 0.0772 -- < 1.08 U 1.19 -- --

2.64 0.166 -- 0.603 0.0777 -- 1.48 Q 1.34 -- --

1.83 0.188 -- 0.659 0.109 -- < 1.13 U 1.69 -- --

1.46 0.107 -- 0.67 0.081 -- 1.31 Q 1.16 -- --

1.09 0.198 -- 0.625 0.0991 -- < 1.08 U 1.35 -- --

1.14 0.143 -- 0.501 0.0609 -- 1.2 Q 0.918 -- --

1.05 0.127 -- 0.43 0.0492 -- < 1.18 U 1.28 -- --

0.843 0.115 -- 0.404 0.0495 -- < 0.480 U 0.95 -- --

0.915 0.147 -- 0.263 0.073 -- < -0.586 U 2.27 -- --

1.14 0.156 -- 0.614 0.0837 -- < -0.529 U 3.51 -- --

0.992 0.163 -- 0.448 0.099 -- < 0.258 U 1.19 -- --

3.26 0.252 -- 0.578 0.1 -- 2.43 Q 1.62 -- --

2.97 0.28 -- 0.563 0.0782 -- 1.95 Q 1.2 -- --

1.74 0.163 -- 0.609 0.0575 -- 1.1 Q 1.1 -- --

1.21 0.163 -- 0.582 0.0609 -- 1.39 Q 1.17 -- --

0.997 0.205 -- 0.41 0.1 -- < 0.168 U 1.44 -- --

1.59 0.202 -- 0.672 0.091 -- < -0.461 U 3.93 -- --

2.85 0.287 -- 0.427 0.0828 -- 2.1 Q 1.36 -- --

1.65 0.148 -- 0.559 0.0845 -- 1.58 Q 1.35 -- --

0.906 0.143 -- 0.321 0.0689 -- < 1.20 U 1.2 -- --

0.841 0.151 -- 0.323 0.0513 -- 1.22 Q 0.868 -- --

1.11 0.181 -- 0.504 0.0712 -- < 2.92 U 2.92 -- --

1.13 0.169 -- 0.443 0.0597 -- 1.45 Q 1.15 -- --

1.08 0.226 -- 0.354 0.0588 -- < 1.04 U 1.04 -- --

1.25 0.119 -- 0.259 0.0581 -- < 0.846 U 0.846 -- --

0.777 0.0864 -- 0.309 0.0439 -- < 0.823 U 0.823 -- --

1.32 0.146 -- 0.611 0.0698 -- < 1.06 U 1.14 -- --

1.93 0.256 -- 0.6 0.0831 -- < 0.928 U 1.67 -- --

8.97 0.273 -- 0.585 0.135 -- 5.71 1.89 -- 5.71 1.89

2.18 0.175 -- 0.6 0.0806 -- < 1.11 U 1.43 -- --

0.923 0.218 -- 0.737 0.0917 -- < 0.893 U 1.38 -- --

3.42 0.182 -- 0.531 0.0987 -- 1.94 Q 1.41 -- --

3.15 0.316 -- 0.625 0.0922 -- 1.62 Q 1.22 -- --

54.1 0.479 -- -- -- 36.6 3.81 4.28 Q 1.82 36.6 3.81

28.6 0.417 -- 0.546 0.207 -- 12.5 2.5 -- 12.5 2.5

1.68 0.16 -- 0.66 0.0937 -- 1.34 Q 1.29 -- --

1.67 0.177 -- 0.722 0.0805 -- < -0.334 U 2.5 -- --

1.47 0.208 -- 0.776 0.124 -- < 1.27 U 1.76 -- --

9.66 0.262 -- 0.409 0.111 -- 5.91 2.1 -- 5.91 2.1

0.667 0.139 1.65 0.193 0.557 0.0746 1.27 0.159 < -0.127 U 1.85 -- --

0.476 0.188 -- 0.142 0.0435 -- < 0.625 U 0.799 -- --

2.92 0.372 -- 0.664 0.114 -- 1.99 Q 1.44 -- --
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Table D-1

Soil Radionuclide Results

Removal Site Evaluation Report

Abandoned Uranium Mines

Cameron Chapter, Navajo Nation

Coconino County, Arizona

Location
Sample 

Date

Sample 

Type
Sample ID Start Depth End Depth

AB02-BSA1-01 11/3/2018 N AB02-BSA1-01 0 6

AB02-BSA1-02 11/3/2018 N AB02-BSA1-02 0 6

AB02-BSA1-03 11/3/2018 N AB02-BSA1-03 0 6

AB02-BSA1-04 11/3/2018 N AB02-BSA1-04 0 6

AB02-BSA1-05 11/3/2018 N AB02-BSA1-05 0 6

AB02-BSA1-06 11/3/2018 N AB02-BSA1-06 0 6

AB02-BSA1-07 11/3/2018 N AB02-BSA1-07 0 6

AB02-BSA1-08 11/3/2018 N AB02-BSA1-08 0 6

AB02-BSA1-08 11/3/2018 FD DUP-04 0 6

AB02-BSA1-09 11/3/2018 N AB02-BSA1-09 0 6

AB02-BSA1-10 11/3/2018 N AB02-BSA1-10 0 6

AB02-BSA1-11 11/3/2018 N AB02-BSA1-11 0 6

AB02-BSA1-12 11/3/2018 N AB02-BSA1-12 0 6

AB02-BSA1-13 11/3/2018 N AB02-BSA1-13 0 6

AB02-BSA1-14 11/3/2018 N AB02-BSA1-14 0 6

AB02-BSA1-15 11/3/2018 N AB02-BSA1-15 0 6

AB02-BSA2-01 11/3/2018 N AB02-BSA2-01 0 2

AB02-BSA2-02 11/3/2018 N AB02-BSA2-02 0 6

AB02-BSA2-03 11/3/2018 N AB02-BSA2-03 0 3

AB02-BSA2-04 11/3/2018 N AB02-BSA2-04 0 3

AB02-BSA2-04 11/3/2018 FD DUP-05 0 3

AB02-BSA2-05 11/3/2018 N AB02-BSA2-05 0 5

AB02-BSA2-06 11/3/2018 N AB02-BSA2-06 0 3

AB02-BSA2-07 11/3/2018 N AB02-BSA2-07 0 6

AB02-BSA2-08 11/3/2018 N AB02-BSA2-08 0 6

AB02-BSA2-09 11/3/2018 N AB02-BSA2-09 0 6

AB02-BSA2-10 11/3/2018 N AB02-BSA2-10 0 6

AB02-BSA2-11 11/3/2018 N AB02-BSA2-11 0 6

AB02-BSA2-12 11/3/2018 N AB02-BSA2-12 0 6

AB02-BSA2-13 11/3/2018 N AB02-BSA2-13 0 6

AB02-BSA2-14 11/3/2018 N AB02-BSA2-14 0 6

AB02-BSA2-15 11/3/2018 N AB02-BSA2-15 0 6

AB02-GS01-01 10/31/2018 N AB02-GS01-01 0 6

AB02-GS01-02 10/31/2018 N AB02-GS01-02 6 12

AB02-GS02-01 11/2/2018 N AB02-GS02-01 0 6

AB02-GS02-02 11/2/2018 N AB02-GS02-02 6 12

AB02-GS03-01 10/31/2018 N AB02-GS03-01 0 6

AB02-GS04-01 10/31/2018 N AB02-GS04-01 0 3

AB02-GS05-01 10/31/2018 N AB02-GS05-01 0 6

AB02-GS06-01 10/31/2018 N AB02-GS06-01 0 6

AB02-GS07-01 11/2/2018 N AB02-GS07-01 0 6

AB02-GS08-01 11/2/2018 N AB02-GS08-01 0 6

AB02-GS08-01 11/2/2018 FD DUP-03 0 6

AB02-GS09-01 11/2/2018 N AB02-GS09-01 0 6

AB02-GS10-01 11/2/2018 N AB02-GS10-01 0 6

AB02-GS11-01 11/2/2018 N AB02-GS11-01 0 6

AB02-MB01-03 5/16/2019 N AB02-MB01-03 (7.0-8.5) 84 102

AB02-MB01-04 5/16/2019 N AB02-MB01-04 (2.0-4.0) 24 48

AB02-MB01-04 5/16/2019 FD DUP-7 24 48

AB02-MB01-05 5/16/2019 N AB02-MB01-05 (8.5-10.0) 102 120

AB02-MB02-01 5/16/2019 N AB02-MB02-01 0 6

AB02-MB02-02 5/16/2019 N AB02-MB02-02 6 12

AB02-MB02-03 5/16/2019 N AB02-MB02-03 (5.5-7.0) 66 84

AB02-MB02-04 5/16/2019 N AB02-MB02-04 (7.0-8.5) 84 102

AB02-MB02-05 5/16/2019 N AB02-MB02-05 (8.5-10.0) 102 120

AB02-MB02-07 5/16/2019 N AB02-MB02-07 (11.5-13.0) 138 156

AB02-MB03-01 5/16/2019 N AB02-MB03-01 0 6

AB02-MB03-02 5/16/2019 N AB02-MB03-02 6 12

Method
Analyte

Units

Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC

9.7 1.9 1.7 J 0.93 2.5 1.5 0.95 0.19 35 1.9

4.3 1.7 < 2.2 U 0.87 2.2 1.4 0.84 0.17 30 1.7

3.8 J 1.8 < 2.3 U 0.9 1.8 J 1.4 0.66 0.18 26 1.8

4.3 1.7 0.88 J 0.86 2.1 J 1.4 0.79 0.17 29 1.7

8.5 1.9 1.7 J 0.95 2 J 1.5 0.83 0.19 31 1.9

6.2 1.9 < 2.4 U 0.97 < 2.4 U 1.6 0.75 0.19 29 1.9

3.7 J 2 < 2.5 U 1 1.9 J 1.6 0.89 0.2 28 2

3.6 J 2 < 2.4 U 0.98 2.4 1.6 0.94 0.2 23 2

5.8 1.9 1 J 0.96 2 J 1.5 0.7 0.19 27 1.9

4 J 1.8 < 2.2 U 0.9 2 J 1.4 1 0.18 32 1.8

4.3 J 1.8 < 2.2 U 0.9 2.1 J 1.4 0.85 0.18 34 1.8

3.4 J 1.9 < 2.4 U 0.97 1.9 J 1.5 0.97 0.19 37 1.9

6.1 1.9 2.8 0.94 1.6 J 1.5 0.91 0.19 32 1.9

5 1.9 < 2.4 U 0.97 2 J 1.6 1.2 0.19 27 1.9

3.9 J 2 < 2.5 U 1 < 2.5 U 1.6 0.58 0.2 22 2

3.4 J 1.8 < 2.3 U 0.91 2.2 J 1.5 0.9 0.18 27 1.8

3.6 J 1.8 < 2.2 U 0.88 6.9 1.4 1 0.18 39 1.8

3.7 J 2 < 2.5 U 1 7.3 1.6 2.1 0.2 40 2

4 J 1.9 < 2.4 U 0.97 7.9 1.6 1.3 0.19 46 1.9

3.6 J 1.9 < 2.4 U 0.96 5.8 1.5 1.2 0.19 30 1.9

4 J 1.9 < 2.4 U 0.94 7.6 1.5 1.3 0.19 32 1.9

4.9 J 2 < 2.5 U 1 9.5 1.6 1.4 0.2 32 2

4.7 1.7 < 2.1 U 0.84 9.1 1.3 1.6 0.17 44 1.7

3.8 J 1.8 < 2.3 U 0.92 6.2 1.5 1 0.18 27 1.8

3.3 J 2 < 2.5 U 1 6.9 1.6 1 0.2 29 2

3.4 J 1.8 < 2.2 U 0.9 7.7 1.4 0.92 0.18 28 1.8

3.3 J 2 < 2.5 U 0.99 7.7 1.6 1.2 0.2 24 2

3.8 J 2 < 2.5 U 1 3.8 1.6 0.94 0.2 29 2

3 J 2.1 < 2.6 U 1 7 1.7 0.76 0.21 23 2.1

2.5 J 2.1 < 2.6 U 1 5.4 1.7 0.75 0.21 20 2.1

< 4.7 U 1.9 < 2.4 U 0.94 3.9 1.5 0.66 0.19 16 1.9

2.9 J 1.9 < 2.4 U 0.97 4.8 1.5 0.89 0.19 26 1.9

2.2 J 1.9 < 2.4 U 0.97 < 2.4 U 1.6 6.1 0.19 69 1.9

2.2 J 2.1 < 2.6 U 1 < 2.6 U 1.7 8.1 0.21 78 2.1

1.9 J 1.9 < 2.4 U 0.96 2.7 1.5 1.6 0.19 46 1.9

< 4.9 U 2 < 2.4 U 0.98 2.9 1.6 1.5 0.2 48 2

3.5 J 2.1 < 2.6 U 1 2.3 J 1.7 1.2 J 0.21 58 2.1

6.8 2.1 < 2.6 U 1 4.2 1.7 2.9 J 0.21 82 2.1

9.7 2 < 2.5 U 0.98 4.9 1.6 2.5 J 0.2 74 2

5.9 1.9 < 2.4 U 0.94 2.7 1.5 4 J 0.19 80 1.9

4.4 J 2 < 2.5 U 1 2.5 1.6 7.1 J 0.2 85 2

5.7 1.8 < 2.3 U 0.92 2.1 J 1.5 5.6 J 0.18 49 1.8

13 2.1 < 2.6 U 1 3.7 1.7 4.7 0.21 79 2.1

8.2 2 < 2.5 U 1 2.7 1.6 2.6 J 0.2 69 2

9.3 2 < 2.5 U 1 < 2.5 U 1.6 2.6 J 0.2 94 2

3.5 J 2 < 2.6 U 1 4.8 1.6 2 J 0.2 60 2

4.7 0.41 0.41 J 0.2 1.4 J- 0.32 6.9 0.041 40 J- 0.41

3.7 0.39 0.28 J 0.19 2.4 J- 0.31 2.1 0.039 39 J- 0.39

4.5 0.37 0.53 0.18 1.9 J- 0.29 2 0.037 45 J- 0.37

12 0.4 1.3 0.2 2.7 J- 0.32 34 0.04 57 J- 0.4

2.8 0.38 0.26 J 0.19 2 J- 0.31 2 0.038 34 J- 0.38

3.5 0.37 0.27 J 0.19 2.2 J- 0.3 2 0.037 38 J- 0.37

5.6 0.37 0.69 0.18 1.9 J- 0.29 10 0.037 42 J- 0.37

32 0.39 2.8 0.2 6.2 J- 0.31 190 0.039 86 J- 0.39

24 0.35 1.8 0.18 4.8 J- 0.28 82 0.035 49 J- 0.35

7.9 0.4 0.36 J 0.2 2.2 J- 0.32 3.5 0.04 40 J- 0.4

2.5 0.38 0.29 J 0.19 1.8 J- 0.3 2.1 0.038 36 J- 0.38

2.1 0.39 0.22 J 0.2 1.6 J- 0.31 1.8 0.039 33 J- 0.39

SW6020B
Uranium

mg/kg

SW6020B
Vanadium

mg/kg

SW6020B
Molybdenum

mg/kg

SW6020B
Selenium

mg/kg

SW6020B
Arsenic
mg/kg
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Table D-1

Soil Radionuclide Results

Removal Site Evaluation Report

Abandoned Uranium Mines

Cameron Chapter, Navajo Nation

Coconino County, Arizona

Location
Sample 

Date

Sample 

Type
Sample ID Start Depth End Depth

Method
Analyte

Units

AB02-MB03-02 5/16/2019 FD DUP-1 6 12

AB02-MB03-03 5/16/2019 N AB02-MB03-03 (7.0-8.5) 84 102

AB02-MB03-04 5/16/2019 N AB02-MB03-04 (2.5-4.0) 30 48

AB02-MB04-03 5/16/2019 N AB02-MB04-03 (5.5-7.0) 66 84

AB02-MB04-04 5/16/2019 N AB02-MB04-04 (7.0-8.5) 84 102

AB02-MB04-05 5/16/2019 N AB02-MB04-05 (8.5-10.0) 102 120

AB02-MB04-06 5/16/2019 N AB02-MB04-06 (10-11.5) 120 138

AB02-MB05-03 5/16/2019 N AB02-MB05-03 (2.5-5.5) 30 66

AB02-MC01-01 5/17/2019 N AB02-MC01-01 12 18

AB02-MC01-01 5/17/2019 FD DUP-2 12 18

AB02-MC02-01 5/17/2019 N AB02-MC02-01 0 6

AB02-MC02-01 5/17/2019 FD DUP-3 0 6

AB02-MC03-01 5/17/2019 N AB02-MC03-01 5 5.5

AB02-MC04-01 5/17/2019 N AB02-MC04-01 0 6

AB02-MC04-02 5/17/2019 N AB02-MC04-02 6 12

AB02-MC05-01 5/17/2019 N AB02-MC05-01 0 6

AB02-MC06-01 5/17/2019 N AB02-MC06-01 0 6

AB02-MC07-01 5/17/2019 N AB02-MC07-01 6 12

AB02-MC08-01 5/17/2019 N AB02-MC08-01 14.5 15

AB02-MC09-01 5/17/2019 N AB02-MC09-01 0 6

AB02-MC10-01 5/16/2019 N AB02-MC10-01 0 6

AB02-MC10-01 5/17/2019 FD DUP-4 0 6

AB02-MD01-01 5/17/2019 N AB02-MD01-01 10.5 11

AB02-MD02-01 5/17/2019 N AB02-MD02-01 0 4

AB02-MD03-01 5/17/2019 N AB02-MD03-01 0 6

AB02-MD03-02 5/17/2019 N AB02-MD03-02 6 12

AB02-MH01-01 11/2/2018 N AB02-MH01-01 0 6

AB02-MH02-01 11/2/2018 N AB02-MH02-01 0 6

AB02-MH02-01 5/17/2019 N AB02-MH02-01 0 6

AB02-MH03-01 11/2/2018 N AB02-MH03-01 0 6

AB02-WA01-01 11/2/2018 N AB02-WA01-01 0 6

AB02-WA02-01 11/2/2018 N AB02-WA02-01 0 6

AB02-WA03-01 11/2/2018 N AB02-WA03-01 0 6

AB02-WA03-02 11/2/2018 N AB02-WA03-02 6 9

AB02-WA04-01 11/8/2018 N AB02-WA04-01 0 6

AB02-WA05-01 10/31/2018 N AB02-WA05-01 0 6

AB02-WA06-01 10/31/2018 N AB02-WA06-01 0 6

AB02-WA07-01 10/31/2018 N AB02-WA07-01 0 6

AB02-WA07-01 10/31/2018 FD DUP-01 0 6

AB02-WA08-01 10/31/2018 N AB02-WA08-01 0 6

AB02-WA08-02 10/31/2018 N AB02-WA08-02 6 12

AB02-WA09-01 10/31/2018 N AB02-WA09-01 0 6

AB02-WA10-01 10/31/2018 N AB02-WA10-01 0 6

AB02-WA11-01 10/31/2018 N AB02-WA11-01 0 6

AB02-WA11-02 10/31/2018 N AB02-WA11-02 6 12

AB02-WA12-01 10/31/2018 N AB02-WA12-01 0 6

AB02-WA13-01 10/31/2018 N AB02-WA13-01 0 6

AB02-WA14-01 11/8/2018 N AB02-WA14-01 0 6

AB02-WA15-01 11/8/2018 N AB02-WA15-01 0 6

AB02-WA15-01 11/8/2018 FD DUP-02 0 6

AB02-WA16-01 10/31/2018 N AB02-WA16-01 0 6

AB02-WA17-01 11/8/2018 N AB02-WA17-01 0 6

AB02-WA18-01 11/8/2018 N AB02-WA18-01 0 6

AB02-WA19-01 11/2/2018 N AB02-WA19-01 0 6

AB02-WC01-01 5/17/2019 N AB02-WC01-01 0 6

AB02-WC01-02 5/17/2019 N AB02-WC01-02 6 12

AB02-WC02-01 5/17/2019 N AB02-WC02-01 0 6

AB03-BSA2-01 11/12/2019 N AB03-BSA2-01 0 6

Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC

SW6020B
Uranium

mg/kg

SW6020B
Vanadium

mg/kg

SW6020B
Molybdenum

mg/kg

SW6020B
Selenium

mg/kg

SW6020B
Arsenic
mg/kg

3.5 0.36 0.25 J 0.18 2.1 J- 0.29 2 0.036 34 J- 0.36

6.8 0.38 0.26 J 0.19 2.2 J- 0.3 2.1 0.038 44 J- 0.38

1.5 0.36 < 0.45 U 0.18 1.2 J- 0.29 1.6 0.036 23 J- 0.36

11 0.39 3.2 0.19 3 J- 0.31 52 0.039 64 J- 0.39

21 0.39 2.7 0.19 3.6 J- 0.31 83 0.039 65 J- 0.39

24 0.4 3.7 0.2 4.3 J- 0.32 110 0.04 79 J- 0.4

12 0.38 1.8 0.19 2.6 J- 0.31 36 0.038 50 J- 0.38

3.3 0.38 0.31 J 0.19 2.1 J- 0.31 1.9 0.038 41 J- 0.38

12 0.4 1.9 0.2 3.1 J- 0.32 46 J- 0.04 66 J- 0.4

14 0.36 1.4 0.18 2.8 J- 0.29 62 J- 0.036 110 J- 0.36

18 0.39 0.98 0.2 3.9 J- 0.31 20 J- 0.039 85 J- 0.39

13 0.38 0.86 0.19 2.1 J- 0.3 69 J- 0.038 86 J- 0.38

13 0.4 0.86 0.2 2.9 J- 0.32 23 J- 0.04 48 J- 0.4

2.6 0.39 0.82 0.19 1.6 J- 0.31 1.6 J- 0.039 51 J- 0.39

2.4 0.41 0.73 0.2 1.6 J- 0.33 1.9 J- 0.041 49 J- 0.41

37 0.39 7.8 0.19 6.9 J- 0.31 180 J- 0.039 40 J- 0.39

51 0.36 3.1 0.18 13 J- 0.29 280 J- 0.036 120 J- 0.36

18 0.37 5.4 0.19 3.8 J- 0.3 95 J- 0.037 74 J- 0.37

12 0.37 0.52 0.19 2.6 J- 0.3 12 J- 0.037 44 J- 0.37

3.5 0.37 0.28 J 0.19 2.1 J- 0.3 5.9 J- 0.037 35 J- 0.37

4.7 0.38 0.43 J 0.19 2.1 J- 0.31 6.1 J- 0.038 44 J- 0.38

3.9 0.36 0.62 0.18 2.2 J- 0.29 6 J- 0.036 40 J- 0.36

4 0.36 0.86 0.18 2 J- 0.29 11 J- 0.036 49 J- 0.36

4.2 0.4 0.56 0.2 2.1 J- 0.32 5.9 J- 0.04 50 J- 0.4

45 0.4 < 0.50 U 0.2 2.6 J- 0.32 1.8 J- 0.04 40 J- 0.4

30 0.4 0.22 J 0.2 1.9 J- 0.32 1.5 J- 0.04 45 J- 0.4

6.3 1.8 < 2.3 U 0.92 3.3 1.5 4.1 J 0.18 85 1.8

15 1.9 < 2.4 U 0.96 2.9 1.5 2.4 J 0.19 49 1.9

13 0.34 0.36 J 0.17 3.8 J- 0.27 2.4 J- 0.034 43 J- 0.34

5.3 1.7 < 2.1 U 0.86 4.1 1.4 0.8 J 0.17 35 1.7

11 2 < 2.4 U 0.98 4.9 1.6 2.2 J 0.2 44 2

8.3 1.9 < 2.3 U 0.94 5 1.5 2.4 J 0.19 47 1.9

10 2.1 < 2.6 U 1.1 3.6 1.7 1.9 J 0.21 57 2.1

12 2 < 2.5 U 0.99 3.1 1.6 1.7 J 0.2 49 2

11 1.8 < 2.2 U 0.89 3.5 1.4 1.6 J 0.18 52 1.8

7.7 2 < 2.5 U 1 3.2 1.6 9.5 J 0.2 110 2

4.9 1.8 < 2.3 U 0.92 2 J 1.5 3.1 0.18 65 1.8

7.9 1.9 < 2.4 U 0.97 2.4 1.6 4.2 0.19 50 1.9

8.8 1.9 < 2.4 U 0.97 2.3 J 1.6 3.1 0.19 70 1.9

8.3 2 < 2.5 U 0.99 5.1 1.6 2 0.2 63 2

11 1.9 < 2.4 U 0.96 7.5 1.5 2.1 0.19 64 1.9

4.5 J 1.8 < 2.3 U 0.91 4.2 1.5 2.3 0.18 68 1.8

5.4 2 < 2.5 U 1 3.5 1.6 2.2 0.2 90 2

4.5 J 2.1 < 2.7 U 1.1 2.8 1.7 2.8 0.21 77 2.1

4.2 J 1.9 < 2.4 U 0.97 2.3 J 1.6 3.1 0.19 58 1.9

16 1.9 < 2.3 U 0.93 2.5 1.5 3.4 0.19 47 1.9

10 2 < 2.5 U 1 12 1.6 3.3 0.2 57 2

5.2 2 < 2.5 U 1 3.2 1.6 2.5 0.2 79 2

5.6 1.9 < 2.4 U 0.97 4.5 1.5 2.1 0.19 57 1.9

7.2 1.8 < 2.3 U 0.9 3.6 1.4 2 0.18 60 1.8

4.9 J 2 < 2.6 U 1 3.1 1.6 4.7 0.2 72 2

11 1.9 < 2.4 U 0.97 5.3 1.6 1.8 0.19 63 1.9

9.5 1.8 < 2.2 U 0.9 3.6 1.4 3.3 0.18 51 1.8

3.8 J 2 < 2.6 U 1 4.2 1.6 1.7 0.2 55 2

3.8 0.39 0.39 J 0.2 1.7 J- 0.31 7.4 J- 0.039 46 J- 0.39

1.8 0.39 0.3 J 0.19 1 J- 0.31 4.3 J- 0.039 35 J- 0.39

4.3 0.37 0.39 J 0.18 2.5 J- 0.3 7 J- 0.037 50 J- 0.37

1.3 0.38 < 0.47 U 0.19 0.61 0.3 0.34 0.038 9.4 0.38
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Table D-1

Soil Radionuclide Results

Removal Site Evaluation Report

Abandoned Uranium Mines

Cameron Chapter, Navajo Nation

Coconino County, Arizona

Location
Sample 

Date

Sample 

Type
Sample ID Start Depth End Depth

Method
Analyte

Units

AB03-BSA2-02 11/12/2019 N AB03-BSA2-02 0 6

AB03-BSA2-03 11/12/2019 N AB03-BSA2-03 0 6

AB03-BSA2-04 11/12/2019 N AB03-BSA2-04 0 6

AB03-BSA2-05 11/12/2019 N AB03-BSA2-05 0 6

AB03-BSA2-06 11/12/2019 N AB03-BSA2-06 0 6

AB03-BSA2-07 11/12/2019 N AB03-BSA2-07 0 6

AB03-BSA2-08 11/12/2019 N AB03-BSA2-08 0 6

AB03-BSA2-09 11/12/2019 N AB03-BSA2-09 0 6

AB03-BSA2-09 11/12/2019 FD DUP-2 0 6

AB03-BSA2-10 11/12/2019 N AB03-BSA2-10 0 6

AB03-BSA2-11 11/12/2019 N AB03-BSA2-11 0 6

AB03-BSA2-12 11/12/2019 N AB03-BSA2-12 0 6

AB03-BSA2-13 11/12/2019 N AB03-BSA2-13 0 6

AB03-BSA2-14 11/12/2019 N AB03-BSA2-14 0 6

AB03-BSA2-15 11/12/2019 N AB03-BSA2-15 0 6

AB03-BSA3-01 11/6/2018 N AB03-BSA3-01 0 6

AB03-BSA3-02 11/6/2018 N AB03-BSA3-02 0 6

AB03-BSA3-03 11/6/2018 N AB03-BSA3-03 0 6

AB03-BSA3-04 11/6/2018 N AB03-BSA3-04 0 6

AB03-BSA3-05 11/6/2018 N AB03-BSA3-05 0 6

AB03-BSA3-06 11/6/2018 N AB03-BSA3-06 0 6

AB03-BSA3-07 11/6/2018 N AB03-BSA3-07 0 6

AB03-BSA3-08 11/6/2018 N AB03-BSA3-08 0 6

AB03-BSA3-09 11/6/2018 N AB03-BSA3-09 0 6

AB03-BSA3-10 11/6/2018 N AB03-BSA3-10 0 6

AB03-BSA3-11 11/6/2018 N AB03-BSA3-11 0 6

AB03-BSA3-11 11/6/2018 FD DUP-10 0 6

AB03-BSA3-12 11/6/2018 N AB03-BSA3-12 0 6

AB03-BSA3-13 11/6/2018 N AB03-BSA3-13 0 6

AB03-BSA3-14 11/6/2018 N AB03-BSA3-14 0 6

AB03-BSA3-15 11/6/2018 N AB03-BSA3-15 0 6

AB03-BSA4-01 11/13/2018 N AB03-BSA4-01 0 6

AB03-BSA4-01 11/13/2018 FD DUP-08 0 6

AB03-BSA4-02 11/13/2018 N AB03-BSA4-02 0 6

AB03-BSA4-03 11/13/2018 N AB03-BSA4-03 0 6

AB03-BSA4-04 11/13/2018 N AB03-BSA4-04 0 6

AB03-BSA4-05 11/13/2018 N AB03-BSA4-05 0 6

AB03-BSA4-06 11/13/2018 N AB03-BSA4-06 0 6

AB03-BSA4-07 11/13/2018 N AB03-BSA4-07 0 6

AB03-BSA4-08 11/13/2018 N AB03-BSA4-08 0 6

AB03-BSA4-09 11/13/2018 N AB03-BSA4-09 0 6

AB03-BSA4-10 11/13/2018 N AB03-BSA4-10 0 6

AB03-BSA4-11 11/13/2018 N AB03-BSA4-11 0 6

AB03-BSA4-12 11/13/2018 N AB03-BSA4-12 0 6

AB03-BSA4-13 11/13/2018 N AB03-BSA4-13 0 6

AB03-BSA4-14 11/13/2018 N AB03-BSA4-14 0 6

AB03-BSA4-15 11/13/2018 N AB03-BSA4-15 0 6

AB03-GS01-01 10/30/2018 N AB03-GS01-01 0 6

AB03-GS01-02 10/30/2018 N AB03-GS01-02 6 12

AB03-GS02-01 10/30/2018 N AB03-GS02-01 0 6

AB03-GS03-01 10/30/2018 N AB03-GS03-01 0 6

AB03-GS04-01 11/2/2018 N AB03-GS04-01 0 6

AB03-GS05-01 11/2/2018 N AB03-GS05-01 0 6

AB03-GS06-01 11/6/2018 N AB03-GS06-01 0 6

AB03-GS07-01 11/6/2018 N AB03-GS07-01 0 6

AB03-GS07-01 11/6/2018 FD DUP-07 0 6

AB03-GS08-01 11/2/2018 N AB03-GS08-01 0 6

AB03-GS09-01 11/2/2018 N AB03-GS09-01 0 6

Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC

SW6020B
Uranium

mg/kg

SW6020B
Vanadium

mg/kg

SW6020B
Molybdenum

mg/kg

SW6020B
Selenium

mg/kg

SW6020B
Arsenic
mg/kg

1.3 0.37 < 0.46 U 0.19 0.69 0.3 0.34 0.037 12 0.37

1.9 0.39 < 0.49 U 0.2 1 0.32 0.6 0.039 12 0.39

2 0.4 < 0.50 U 0.2 1.1 0.32 0.66 0.04 14 0.4

1.3 0.38 < 0.47 U 0.19 0.71 0.3 0.37 0.038 9.8 0.38

1.6 0.39 < 0.49 U 0.19 0.85 0.31 0.39 0.039 12 0.39

1.3 0.37 < 0.46 U 0.18 0.7 0.29 0.34 0.037 11 0.37

1.5 0.35 < 0.44 U 0.18 0.8 0.28 0.48 0.035 15 0.35

2.1 0.4 < 0.50 U 0.2 1.1 J 0.32 0.81 J 0.04 13 J 0.4

< 0.93 U 0.37 0.83 0.19 2.3 J 0.3 2 J 0.037 26 J 0.37

2.7 0.4 < 0.50 U 0.2 1.5 0.32 1.1 0.04 15 0.4

2.5 0.37 < 0.46 U 0.18 1.1 0.29 0.99 0.037 14 0.37

2.6 0.4 < 0.51 U 0.2 1.5 0.32 1.1 0.04 15 0.4

2.7 0.39 < 0.49 U 0.2 1.4 0.31 1.2 0.039 15 0.39

1.6 0.36 < 0.45 U 0.18 0.81 0.29 0.5 0.036 12 0.36

1.3 0.34 < 0.43 U 0.17 0.66 0.27 0.48 0.034 13 0.34

< 4.5 U 1.8 < 2.2 U 0.9 2.8 1.4 0.84 0.18 57 1.8

< 4.8 U 1.9 < 2.4 U 0.96 3.2 1.5 0.89 0.19 56 1.9

2.9 J 2 < 2.5 U 1 3.5 1.6 0.93 0.2 53 2

2.1 J 1.9 < 2.3 U 0.93 2.6 1.5 0.82 0.19 45 1.9

3.3 J 2 < 2.5 U 0.99 2.7 1.6 0.81 0.2 59 2

2.6 J 1.9 < 2.3 U 0.94 2.8 1.5 0.79 0.19 62 1.9

2.8 J 2.1 < 2.6 U 1 2.7 1.7 0.91 0.21 53 2.1

2.4 J 1.9 < 2.4 U 0.95 3.2 1.5 0.94 0.19 58 1.9

2.3 J 1.8 < 2.3 U 0.91 1.6 J 1.5 0.75 0.18 54 1.8

3.5 J 2 < 2.5 U 1 2.5 1.6 0.97 0.2 55 2

< 5.1 U 2.1 < 2.6 U 1 2.1 J 1.6 0.56 0.21 39 2.1

< 5.0 U 2 < 2.5 U 1 2.7 1.6 0.61 0.2 39 2

2.6 J 2.1 < 2.6 U 1 3.5 1.7 0.89 0.21 70 2.1

2 J 1.8 < 2.2 U 0.9 2.3 1.4 1 0.18 43 1.8

5.4 1.8 < 2.3 U 0.91 4.2 1.5 0.73 0.18 45 1.8

1.7 J 1.7 < 2.2 U 0.87 2.2 1.4 0.87 0.17 44 1.7

4.1 J 2.2 < 2.7 U 1.1 2.5 J 1.7 0.89 0.22 25 2.2

3.5 J 2.1 < 2.6 U 1.1 2 J 1.7 0.96 0.21 18 2.1

5 J 2.1 < 2.6 U 1.1 2.1 J 1.7 1 0.21 25 2.1

5.2 J 2.4 < 3.0 U 1.2 2 J 1.9 0.78 0.24 22 2.4

3.8 J 2.1 < 2.6 U 1 2.5 J 1.6 0.83 0.21 27 2.1

3.6 J 2 < 2.5 U 0.99 2.5 1.6 0.69 0.2 29 2

4.7 J 2 < 2.5 U 1 1.8 J 1.6 0.77 0.2 22 2

5.1 1.9 < 2.4 U 0.96 2.1 J 1.5 0.84 0.19 22 1.9

4.9 J 2.1 < 2.6 U 1.1 2.3 J 1.7 0.84 0.21 25 2.1

5.9 1.9 < 2.4 U 0.97 2.3 J 1.6 0.88 0.19 26 1.9

4.9 1.9 < 2.4 U 0.97 2.2 J 1.5 0.86 0.19 25 1.9

4.5 J 2 < 2.5 U 1 2.8 1.6 1 0.2 31 2

4.2 J 1.8 < 2.3 U 0.92 2.7 1.5 0.95 0.18 28 1.8

4.6 1.8 < 2.2 U 0.88 2.7 1.4 1 0.18 29 1.8

3.7 J 1.9 < 2.4 U 0.97 2.1 J 1.6 0.77 0.19 23 1.9

3.5 J 1.8 < 2.3 U 0.91 1.7 J 1.4 0.63 0.18 21 1.8

2.2 J 2 < 2.5 U 1 2.6 1.6 2.1 0.2 33 2

2.1 J 1.9 < 2.4 U 0.97 2.9 1.5 3.1 0.19 35 1.9

< 5.1 U 2 < 2.5 U 1 2.8 1.6 1.5 0.2 28 2

3.1 J 2 < 2.5 U 1 3.1 1.6 0.95 0.2 67 2

2.7 J 1.9 < 2.4 U 0.97 3.1 1.6 1 0.19 55 1.9

4.8 J 2.1 < 2.6 U 1 2.6 1.7 3 0.21 62 2.1

6.7 1.8 < 2.3 U 0.91 18 1.5 2.8 0.18 36 1.8

3.9 J 1.8 < 2.3 U 0.92 < 2.3 U 1.5 2.7 0.18 59 1.8

4.1 J 2 < 2.6 U 1 2 J 1.6 2.2 0.2 53 2

4 J 2.1 < 2.6 U 1 2.2 J 1.7 3.1 0.21 48 2.1

11 1.9 < 2.4 U 0.95 2.5 1.5 4.5 0.19 43 1.9
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Table D-1

Soil Radionuclide Results

Removal Site Evaluation Report

Abandoned Uranium Mines

Cameron Chapter, Navajo Nation

Coconino County, Arizona

Location
Sample 

Date

Sample 

Type
Sample ID Start Depth End Depth

Method
Analyte

Units

AB03-GS10-01 11/7/2018 N AB03-GS10-01 0 6

AB03-GS11-01 11/7/2018 N AB03-GS11-01 0 6

AB03-MB01-01 5/14/2019 N AB03-MB01-01 0 6

AB03-MB02-01 5/14/2019 N AB03-MB02-01 0 6

AB03-MB03-01 5/14/2019 N AB03-MB03-01 12 18

AB03-MB03-02 5/14/2019 N AB03-MB03-02 18 24

AB03-MB04-01 5/14/2019 N AB03-MB04-01 12 18

AB03-MB04-02 5/14/2019 N AB03-MB04-02 18 24

AB03-MB05-01 5/14/2019 N AB03-MB05-01 0 6

AB03-MB05-02 5/14/2019 N AB03-MB05-02 6 12

AB03-MD01-01 11/2/2018 N AB03-MD01-01 0 6

AB03-MD02-01 11/2/2018 N AB03-MD02-01 0 4

AB03-MD03-01 11/2/2018 N AB03-MD03-01 0 6

AB03-MH01-01 10/30/2018 N AB03-MH01-01 0 6

AB03-MH02-01 10/30/2018 N AB03-MH02-01 0 6

AB03-MH03-01 10/30/2018 N AB03-MH03-01 0 6

AB03-MH04-01 10/30/2018 N AB03-MH04-01 0 6

AB03-MH05-01 11/7/2018 N AB03-MH5-01 0 6

AB03-MH06-01 11/7/2018 N AB03-MH6-01 0 6

AB03-MH07-01 11/7/2018 N AB03-MH7-01 0 6

AB03-MS01-01 5/14/2019 N AB03-MS01-01 0 6

AB03-MS01-01 5/14/2019 FD DUP-5 0 6

AB03-MS01-02 5/14/2019 N AB03-MS01-02 6 12

AB03-MS02-01 5/14/2019 N AB03-MS02-01 0 6

AB03-MS02-02 5/14/2019 N AB03-MS02-02 6 12

AB03-MS02-02 5/14/2019 FD DUP-6 6 12

AB03-MS03-01 5/14/2019 N AB03-MS03-01 0 6

AB03-MS03-02 5/14/2019 N AB03-MS03-02 6 9

AB03-NAA1-01 11/4/2018 N AB03-NAA1-01 0 2

AB03-NAA1-02 11/4/2018 N AB03-NAA1-02 0 6

AB03-NAA1-03 11/4/2018 N AB03-NAA1-03 0 6

AB03-NAA1-04 11/4/2018 N AB03-NAA1-04 0 2

AB03-NAA1-05 11/4/2018 N AB03-NAA1-05 0 4

AB03-NAA1-05 11/4/2018 FD DUP-11 0 4

AB03-NAA1-06 11/4/2018 N AB03-NAA1-06 0 3

AB03-NAA1-07 11/4/2018 N AB03-NAA1-07 0 6

AB03-NAA1-08 11/4/2018 N AB03-NAA1-08 0 2

AB03-NAA1-09 11/4/2018 N AB03-NAA1-09 0 3

AB03-NAA1-10 11/4/2018 N AB03-NAA1-10 0 6

AB03-NAA1-11 11/4/2018 N AB03-NAA1-11 0 6

AB03-NAA1-12 11/4/2018 N AB03-NAA1-12 0 6

AB03-NAA1-13 11/4/2018 N AB03-NAA1-13 0 4

AB03-NAA1-14 11/4/2018 N AB03-NAA1-14 0 3

AB03-NAA1-15 11/4/2018 N AB03-NAA1-15 0 3

AB03-NAA2-01 11/4/2018 N AB03-NAA2-01 0 6

AB03-NAA2-02 11/4/2018 N AB03-NAA2-02 0 6

AB03-NAA2-03 11/4/2018 N AB03-NAA2-03 0 6

AB03-NAA2-04 11/4/2018 N AB03-NAA2-04 0 6

AB03-NAA2-05 11/4/2018 N AB03-NAA2-05 0 6

AB03-NAA2-06 11/4/2018 N AB03-NAA2-06 0 6

AB03-NAA2-07 11/4/2018 N AB03-NAA2-07 0 6

AB03-NAA2-08 11/4/2018 N AB03-NAA2-08 0 6

AB03-NAA2-09 11/4/2018 N AB03-NAA2-09 0 6

AB03-NAA2-10 11/4/2018 N AB03-NAA2-10 0 6

AB03-NAA2-10 11/4/2018 FD DUP-12 0 6

AB03-NAA2-11 11/4/2018 N AB03-NAA2-11 0 6

AB03-NAA2-12 11/4/2018 N AB03-NAA2-12 0 6

AB03-NAA2-13 11/4/2018 N AB03-NAA2-13 0 6

Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC

SW6020B
Uranium

mg/kg

SW6020B
Vanadium

mg/kg

SW6020B
Molybdenum

mg/kg

SW6020B
Selenium

mg/kg

SW6020B
Arsenic
mg/kg

8.2 1.8 < 2.3 U 0.91 2.7 1.5 1.1 0.18 59 1.8

4.4 J 1.9 < 2.4 U 0.94 4.9 1.5 0.75 0.19 42 1.9

2 0.38 0.35 J 0.19 2.6 0.3 4 0.038 34 0.38

2.5 0.4 0.27 J 0.2 2.3 0.32 4.5 0.04 40 0.4

1.9 0.4 0.28 J 0.2 2.1 0.32 6.3 0.04 38 0.4

2.1 0.4 0.32 J 0.2 2.1 0.32 9.1 0.04 38 0.4

1.2 0.37 0.5 0.19 2 0.3 42 0.037 33 0.37

0.75 J 0.39 0.39 J 0.19 1.1 0.31 21 0.039 28 0.39

2.1 0.39 0.19 J 0.19 2.6 0.31 0.78 0.039 39 0.39

2.6 0.41 0.36 J 0.2 2.6 0.32 2.8 0.041 42 0.41

35 2 24 1 4.7 1.6 110 0.2 48 2

140 2 100 0.98 8.9 1.6 240 0.2 63 2

22 2 3 0.98 3.7 1.6 29 0.2 41 2

27 1.9 < 2.4 U 0.97 4.2 1.6 5 0.19 40 1.9

9.5 2 < 2.4 U 0.98 4.8 1.6 8.1 0.2 55 2

5.7 1.9 < 2.4 U 0.95 3.7 1.5 15 0.19 42 1.9

4.6 J 1.9 < 2.4 U 0.97 7.2 1.5 6.9 0.19 54 1.9

4 J 2 < 2.5 U 1 3.2 1.6 1.9 0.2 53 2

3.3 J 1.9 < 2.4 U 0.96 2.5 1.5 1.3 0.19 34 1.9

7.6 2 < 2.5 U 0.98 3.2 1.6 0.9 0.2 58 2

3.4 0.4 2.1 0.2 2.1 0.32 3.4 0.04 24 0.4

2.8 0.37 2.2 0.19 1.6 0.3 3.9 0.037 20 0.37

2 0.4 0.32 J 0.2 2.3 0.32 1.3 0.04 25 0.4

3 0.35 0.37 J 0.18 2.2 0.28 0.86 0.035 56 0.35

2 0.41 0.61 0.21 1.6 0.33 0.69 0.041 47 0.41

1.4 0.35 0.31 J 0.18 1.7 0.28 0.6 0.035 34 0.35

6.4 0.38 2.9 0.19 2.9 0.3 6.1 0.038 36 0.38

5.3 0.4 1.8 0.2 2.1 0.32 7.4 0.04 40 0.4

5.5 2 < 2.5 U 1 < 2.5 U 1.6 5.8 0.2 37 2

2.4 J 1.8 < 2.3 U 0.91 2 J 1.5 0.88 0.18 42 1.8

< 4.9 U 2 < 2.4 U 0.98 2.2 J 1.6 1.5 0.2 51 2

2 J 1.9 < 2.4 U 0.97 < 2.4 U 1.5 0.83 0.19 40 1.9

< 4.9 U 2 < 2.5 U 0.99 2.1 J 1.6 0.75 0.2 36 J 2

2.8 J 1.9 < 2.4 U 0.97 3.1 1.5 1.2 0.19 64 J 1.9

5.8 2 1.8 J 0.98 2 J 1.6 27 0.2 46 2

8 1.8 < 2.3 U 0.91 2.3 1.5 19 0.18 40 1.8

3 J 1.8 < 2.3 U 0.91 2.7 1.5 14 0.18 44 1.8

2.8 J 1.9 < 2.4 U 0.97 3.1 1.6 36 0.19 44 1.9

3.5 J 1.9 1.2 J 0.96 2.9 1.5 39 0.19 46 1.9

3 J 1.8 < 2.2 U 0.88 3.8 1.4 0.98 0.18 58 1.8

3.2 J 2.1 < 2.6 U 1 2.5 J 1.7 1 0.21 62 2.1

< 5.0 U 2 < 2.5 U 1 2.9 1.6 0.83 0.2 45 2

1.9 J 1.7 1.1 J 0.86 1.9 J 1.4 190 0.17 41 1.7

2 J 2 < 2.5 U 0.99 2.8 1.6 16 0.2 40 2

2.5 J 2.1 < 2.6 U 1 2.8 1.7 1.7 0.21 52 2.1

2.8 J 1.9 < 2.4 U 0.96 2.2 J 1.5 2.3 0.19 37 1.9

3.8 J 1.9 < 2.4 U 0.96 2.1 J 1.5 5.2 0.19 47 1.9

3 J 1.8 < 2.2 U 0.9 2.3 1.4 1.8 0.18 41 1.8

2.3 J 2.1 < 2.6 U 1 2 J 1.6 1.3 0.21 39 2.1

2.7 J 1.8 < 2.2 U 0.88 2.6 1.4 1.2 0.18 44 1.8

5.5 2.1 < 2.6 U 1 3 1.6 1.4 0.21 49 2.1

2.8 J 1.8 < 2.2 U 0.89 1.9 J 1.4 2.9 0.18 48 1.8

14 1.8 < 2.3 U 0.9 9.3 1.4 2.3 0.18 52 1.8

3 J 1.9 < 2.4 U 0.96 2.5 1.5 2.2 0.19 41 1.9

3.6 J 2.1 < 2.6 U 1 3.1 1.7 1.9 0.21 56 2.1

4.1 J 2 < 2.5 U 1 4.2 1.6 1.1 0.2 33 2

2.8 J 1.8 < 2.2 U 0.89 2.5 1.4 1.7 0.18 41 1.8

11 1.9 < 2.4 U 0.95 3.3 1.5 1.1 0.19 49 1.9
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Table D-1

Soil Radionuclide Results

Removal Site Evaluation Report

Abandoned Uranium Mines

Cameron Chapter, Navajo Nation

Coconino County, Arizona

Location
Sample 

Date

Sample 

Type
Sample ID Start Depth End Depth

Method
Analyte

Units

AB03-NAA2-14 11/4/2018 N AB03-NAA2-14 0 6

AB03-NAA2-15 11/4/2018 N AB03-NAA2-15 0 3

AB03-WA01-01 11/2/2018 N AB03-WA01-01 0 6

AB03-WA02-01 11/13/2018 N AB03-WA02-01 0 6

AB03-WA03-01 11/13/2018 N AB03-WA03-01 0 6

AB03-WA04-01 11/13/2018 N AB03-WA04-01 0 3

AB03-WA05-01 11/13/2018 N AB03-WA05-01 0 6

AB03-WA05-02 11/13/2018 N AB03-WA05-02 6 12

AB03-WA06-01 11/13/2018 N AB03-WA06-01 0 4

AB03-WA07-01 11/2/2018 N AB03-WA07-01 0 6

AB03-WA08-01 11/2/2018 N AB03-WA08-01 0 6

AB03-WA09-01 11/7/2018 N AB03-WA09-01 0 6

AB03-WA09-02 11/7/2018 N AB03-WA09-02 6 12

AB03-WA10-01 11/7/2018 N AB03-WA10-01 0 6

AB03-WA11-01 11/7/2018 N AB03-WA11-01 0 6

AB03-WA12-01 11/7/2018 N AB03-WA12-01 0 6

AB03-WA13-01 11/7/2018 N AB03-WA13-01 0 6

AB03-WA14-01 11/7/2018 N AB03-WA14-01 0 6

AB03-WA15-01 11/7/2018 N AB03-WA15-01 0 6

AB03-WA16-01 11/2/2018 N AB03-WA16-01 0 6

AB03-WA16-01 11/2/2018 FD DUP-06 0 6

AB03-WA17-01 11/6/2018 N AB03-WA17-01 0 5

AB03-WA21-01 10/30/2018 N AB03-WA21-01 0 6

AB03-WA22-01 11/7/2018 N AB03-WA22-01 0 6

AB03-WA23-01 11/7/2018 N AB03-WA23-01 0 6

AB03-WA24-01 11/7/2018 N AB03-WA24-01 0 3

AB03-WA25-01 11/7/2018 N AB03-WA25-01 0 6

AB03-WT01-01 11/12/2019 N AB03-WT01-01 0 6

AB03-WT01-02 11/12/2019 N AB03-WT01-02 6 12

AB03-WT02-01 11/12/2019 N AB03-WT02-01 0 6

AB03-WT03-01 11/12/2019 N AB03-WT03-01 0 6

AB03-WT03-02 11/12/2019 N AB03-WT03-02 6 12

AB03-WT04-01 11/12/2019 N AB03-WT04-01 0 6

AB03-WT05-01 11/12/2019 N AB03-WT05-01 0 6

CA-01 11/8/2018 N CA-01 0 6

CA-02 11/8/2018 N CA-02 0 6

CA-03 11/9/2018 N CA-03 0 6

CA-04 11/9/2018 N CA-04 0 6

CA-05 11/9/2018 N CA-05 0 6

CA-06 11/9/2018 N CA-06 0 6

CA-07 11/8/2018 N CA-07 0 6

CA-08 11/7/2018 N CA-08 0 6

CA-09 11/6/2018 N CA-09 0 6

CA-10 11/6/2018 N CA-10 0 6

CA-10 11/6/2018 FD DUP-13 0 6

CA-11 11/6/2018 N CA-11 0 6

CA-12 11/6/2018 N CA-12 0 6

CA-13 11/6/2018 N CA-13 0 6

CA-14 11/3/2018 N CA-14 0 6

CA-15 11/4/2018 N CA-15 0 6

Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC Result Qualifier MDC

SW6020B
Uranium

mg/kg

SW6020B
Vanadium

mg/kg

SW6020B
Molybdenum

mg/kg

SW6020B
Selenium

mg/kg

SW6020B
Arsenic
mg/kg

4.9 J 2 < 2.6 U 1 2.8 1.6 1.6 0.2 31 2

4.8 1.9 < 2.3 U 0.94 4.8 1.5 1.3 0.19 34 1.9

2.9 J 1.9 < 2.3 U 0.93 2.1 J 1.5 0.87 0.19 66 1.9

3 J 1.9 < 2.3 U 0.93 2.3 1.5 0.82 0.19 47 1.9

4.9 J 2.1 < 2.6 U 1 2 J 1.7 0.93 0.21 61 2.1

3.6 J 2 < 2.5 U 1 2.3 J 1.6 1 0.2 57 2

4.1 J 2 < 2.5 U 1 3.4 1.6 1.5 0.2 67 2

4.3 J 2 < 2.5 U 1 2 J 1.6 1.6 0.2 51 2

5.2 1.9 < 2.4 U 0.97 3.3 1.6 1.5 0.19 63 1.9

< 5.1 U 2 < 2.5 U 1 1.8 J 1.6 2.4 0.2 37 2

3 J 1.9 < 2.4 U 0.96 2.4 1.5 1.6 0.19 55 1.9

3.2 J 1.8 < 2.2 U 0.9 2.5 1.4 0.9 0.18 40 1.8

2.5 J 1.8 < 2.2 U 0.9 7.3 1.4 0.71 0.18 20 1.8

4 J 2 < 2.5 U 1 3.5 1.6 1 0.2 35 2

2.8 J 1.8 < 2.3 U 0.92 2.4 1.5 0.82 0.18 27 1.8

3.6 J 1.9 < 2.3 U 0.93 4.4 1.5 1.1 0.19 31 1.9

2.2 J 1.8 < 2.2 U 0.89 1.9 J 1.4 0.6 0.18 21 1.8

2.8 J 1.9 < 2.3 U 0.94 2 J 1.5 1.2 0.19 36 1.9

3 J 1.9 < 2.4 U 0.97 4.5 1.6 1.2 0.19 23 1.9

7.7 1.9 1.5 J 0.94 2.9 1.5 13 J 0.19 56 1.9

5.7 1.9 < 2.4 U 0.96 2.5 1.5 3 J 0.19 51 1.9

3.3 J 1.9 < 2.3 U 0.93 2.1 J 1.5 3.2 0.19 55 1.9

2.8 J 2.2 < 2.7 U 1.1 < 2.7 U 1.7 2.4 0.22 48 2.2

4 J 1.8 < 2.2 U 0.9 3.1 1.4 2.3 0.18 45 1.8

14 2 1 J 0.98 2.6 1.6 4.6 0.2 47 2

2.6 J 1.7 < 2.1 U 0.85 2.2 1.4 3.5 0.17 32 1.7

4.2 J 2 < 2.4 U 0.98 2.2 J 1.6 2.3 0.2 48 2

3.7 0.37 0.64 0.18 1.1 0.3 0.79 0.037 17 0.37

3.1 0.38 0.35 J 0.19 1.1 0.31 0.58 0.038 14 0.38

2.9 0.37 0.26 J 0.18 1.2 0.3 1.2 0.037 25 0.37

3.2 0.35 0.33 J 0.17 1.2 0.28 1.1 0.035 21 0.35

2.2 0.38 0.19 J 0.19 1.2 0.31 1.1 0.038 16 0.38

2 0.38 < 0.48 U 0.19 1 0.31 0.8 0.038 15 0.38

2.4 0.36 0.22 J 0.18 1.1 0.29 0.97 0.036 20 0.36

-- -- -- -- --

-- -- -- -- --

-- -- -- -- --

-- -- -- -- --

-- -- -- -- --

-- -- -- -- --

-- -- -- -- --

-- -- -- -- --

-- -- -- -- --

-- -- -- -- --

-- -- -- -- --

-- -- -- -- --

-- -- -- -- --

-- -- -- -- --

-- -- -- -- --

-- -- -- -- --
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Table D-1

Soil Radionuclide Results

Removal Site Evaluation Report

Abandoned Uranium Mines

Cameron Chapter, Navajo Nation

Coconino County, Arizona

Acronyms and Abbreviations:

-- = not measured/not analyzed

< = analyte was not detected at a concentration above the laboratory reporting limit

bgs = below ground surface

FD = Field Duplicate

MDC = Minimum Detectable Concentration (radiochemistry)

mg/kg - milligram per killogram

pCi/g = picocurie per gram

Qualifiers:

U= The compound was analyzed for but not detected. The associated value is the compound quantitation limit.

Q = A reported combined standard uncertainty exceeds the required method uncertainty.

J-= The analyte was positively identified; however, the associated numerical value is an estimated concentration only and the estimation may be low.

J = the analyte was positively identified; however, the associated numerical value is an estimated concentration only. "J" qualifiers are applied by the laboratory to denote 

conentrations that are less than the reporting limit but greater or equal to the moth detection limit. "J" qualifiers are also applied during the data validation process, as 

described in Appendix H.
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FIGURE

D-1

Samples with Actinium-228 or Potassium-40 
Concentrations Greater than Background

Notes:
1. BG = background
2. cpm = count per minute
3. pCi/g = picocurie per gram
4. > = greater than 

EnPro Holdings, Inc.
Abandoned Uranium Mines A&B No. 2 and A&B No. 3

Coconino County, Arizona
REMOVAL SITE EVALUATION REPORT

APPENDIX C – BACKGROUND REPORT, ATTACHMENT D



 

 

 

 

 

 

ATTACHMENT E 
BSA and NAA Graphical Examination 

 



Start Depth End Depth
Uncollimated 

Surface 
Static

Collimated 
Surface 
Static

Collimated 
Static at 
Depth

Arsenic Molybdenum Selenium Uranium Vanadium

(inches bgs) (inches bgs)
(normalized)

(cpm)
(normalized)

(cpm)
(normalized)

(cpm)
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Concentration

Uncertainty 
(2ơ)

MDC

AB02-BSA1-01 11/3/2018 0 6 9,069 1,477 1,570 9.7 1.7 J 2.5 0.95 35 0.634 0.151 0.102

AB02-BSA1-02 11/3/2018 0 6 8,965 1,570 1,633 4.3 < 2.2 2.2 0.84 30 0.571 0.156 0.134

AB02-BSA1-03 11/3/2018 0 6 8,736 1,373 1,570 3.8 J < 2.3 1.8 J 0.66 26 0.575 0.14 0.107

AB02-BSA1-04 11/3/2018 0 6 8,736 1,466 1,612 4.3 0.88 J 2.1 J 0.79 29 0.549 0.163 0.137

AB02-BSA1-05 11/3/2018 0 6 8,934 1,518 1,664 8.5 1.7 J 2.0 J 0.83 31 0.669 0.162 0.112

AB02-BSA1-06 11/3/2018 0 6 9,038 1,466 1,498 6.2 < 2.4 < 2.4 0.75 29 0.519 0.160 0.150

AB02-BSA1-07 11/3/2018 0 6 8,892 1,508 1,529 3.7 J < 2.5 1.9 J 0.89 28 0.534 0.138 0.0979

AB02-BSA1-08 11/3/2018 0 6 10,246 2,023 1,788 3.6 J < 2.4 2.4 0.94 23 < 0.500 0.119 0.326

AB02-BSA1-09 11/3/2018 0 6 9,711 1,906 2,129 4.0 J < 2.2 2.0 J 1 32 0.782 0.182 0.132

AB02-BSA1-10 11/3/2018 0 6 9,702 1,761 1,893 4.3 J < 2.2 2.1 J 0.85 34 0.566 0.158 0.122

AB02-BSA1-11 11/3/2018 0 6 10,176 1,726 1,730 3.4 J < 2.4 1.9 J 0.97 37 0.514 0.184 0.161

AB02-BSA1-12 11/3/2018 0 6 9,988 1,794 1,755 6.1 2.8 1.6 J 0.91 32 0.549 0.146 0.115

AB02-BSA1-13 11/3/2018 0 6 9,890 1,943 1,915 5.0 < 2.4 2.0 J 1.2 27 0.789 0.208 0.156

AB02-BSA1-14 11/3/2018 0 6 9,737 1,742 1,806 3.9 J < 2.5 < 2.5 0.58 22 0.704 0.156 0.0843

AB02-BSA1-15 11/3/2018 0 6 10,430 1,664 1,884 3.4 J < 2.3 2.2 J 0.9 27 0.653 0.176 0.147

Notes:

Qualifier:

J = Estimated concentration.

Acronyms and Abbreviations: 
2ơ = uncertainty estimation in plus or minus 2 standard deviations 
bgs = below ground surface 
BSA = background study area 
cpm = count per minute 
mg/kg = milligram per kilogram 
MDC = minimum detectable concentration (radiochemistry) 
pCi/g = picocurie per gram 
% = percent 
< = less than 

Sample 
Location

Sample 
Date

Radium-226 (pCi/g)

Potential outlier at 10% significance

Potential outlier at 5% significance
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A&B No. 2 BSA1 - Normalized Uncollimated Surface Static Gamma



A&B No. 2 BSA1 - Normalized Collimated Surface Static Gamma



A&B No. 2 BSA1 - Radium-226
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A&B No. 2 BSA1 - Uranium
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A&B No. 2 BSA1 - Arsenic
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A&B No. 2 BSA1 - Molybdenum
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A&B No. 2 BSA1 - Selenium
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A&B No. 2 BSA1 - Vanadium
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Start Depth End Depth
Uncollimated 
Surface Static

Collimated 
Surface Static

Collimated 
Static  at 

Depth
Arsenic Molybdenum Selenium Uranium Vanadium

(inches 
bgs)

(inches 
bgs)

(normalized)
(cpm)

(normalized)
(cpm)

(normalized)
(cpm)

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Concentration
Uncertainty 

(2ơ)
MDC

AB02-BSA2-01 11/3/2018 0 2 16716 2738 2785 3.6 J < 2.2 6.9 1.0 39 0.965 0.194 0.158

AB02-BSA2-02 11/3/2018 0 6 15422 2772 2666 3.7 J < 2.5 7.3 2.1 40 0.967 0.208 0.128

AB02-BSA2-03 11/3/2018 0 3 14914 2567 2675 4.0 J < 2.4 7.9 1.3 46 1.27 0.220 0.128

AB02-BSA2-04 11/3/2018 0 3 14924 2646 2540 3.6 J < 2.4 5.8 1.2 30 1.09 0.264 0.203

AB02-BSA2-05 11/3/2018 0 5 16069 2770 2976 4.9 J < 2.5 9.5 1.4 32 1.34 0.260 0.167

AB02-BSA2-06 11/3/2018 0 3 15189 2552 2547 4.7 < 2.1 9.1 1.6 44 1.82 0.313 0.172

AB02-BSA2-07 11/3/2018 0 6 16158 2720 3008 3.8 J < 2.3 6.2 1.0 27 0.882 0.221 0.172

AB02-BSA2-08 11/3/2018 0 6 16423 2632 2635 3.3 J < 2.5 6.9 1.0 29 0.974 0.214 0.159

AB02-BSA2-09 11/3/2018 0 6 17368 2454 2517 3.4 J < 2.2 7.7 0.92 28 0.995 0.236 0.156

AB02-BSA2-10 11/3/2018 0 6 17264 2434 2361 3.3 J < 2.5 7.7 1.2 24 0.654 0.177 0.139

AB02-BSA2-11 11/3/2018 0 6 16640 2350 2538 3.8 J < 2.5 3.8 0.94 29 0.731 0.232 0.21

AB02-BSA2-12 11/3/2018 0 6 20280 2798 2652 3.0 J < 2.6 7 0.76 23 0.741 0.196 0.159

AB02-BSA2-13 11/3/2018 0 6 17680 2392 2434 2.5 J < 2.6 5.4 0.75 20 0.677 0.205 0.185

AB02-BSA2-14 11/3/2018 0 6 17160 2402 2517 < 4.7 < 2.4 3.9 0.66 16 0.752 0.167 0.052

AB02-BSA2-15 11/3/2018 0 6 16640 2652 2995 2.9 J < 2.4 4.8 0.89 26 0.657 0.162 0.131

Notes:

Qualifier:

J = Estimated concentration.

Acronyms and Abbreviations: 
2ơ = uncertainty estimation in plus or minus 2 standard deviations 
bgs = below ground surface 
BSA = background study area 
cpm = count per minute 
mg/kg = milligram per kilogram 
MDC = minimum detectable concentration (radiochemistry) 
pCi/g = picocurie per gram 
% = percent 
< = less than 

Sample 
Location

Sample 
Date

Radium-226 (pCi/g)

Potential outlier at 5% significance

Potential outlier at 10% significance



A&B No. 2 BSA2 - 100% Walkover Gamma
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A&B No. 2 BSA2 - Normalized Uncollimated Surface Static Gamma



A&B No. 2 BSA2 - Normalized Collimated Surface Static Gamma



A&B No. 2 BSA2 - Radium-226



A&B No. 2 BSA2 - Uranium
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A&B No. 2 BSA2 - Arsenic
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**Note: for datasets with a percent non-detect greater than 80 percent, a 
histogram, box-and-whisker plot, or Q-Q plot are not provided.

A&B No. 2 BSA2 - Molybdenum



A&B No. 2 BSA2 - Selenium

0

0.5

1

1.5

2

2.5

3

3.5

3.5 4.2 4.9 5.6 6.3 7 7.7 8.4 9.1 9.8

F
re

q
u

en
c

y

Selenium (mg/kg)



A&B No. 2 BSA2 - Vanadium
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Start 
Depth

End 
Depth

Uncollimated 
Surface Static

Collimated 
Surface Static

Collimated 
Static  at 

Depth
Arsenic Molybdenum Selenium Uranium Vanadium

(inches 
bgs)

(inches 
bgs)

(normalized)
(cpm)

(normalized)
(cpm)

(normalized)
(cpm)

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Concentration
Uncertainty 

(2ơ)
MDC

AB03-BSA2-01 11/12/2019 0 6 16854 2025 1887 1.3 < 0.47 0.61 0.34 9.4 0.548 0.191 0.176

AB03-BSA2-02 11/12/2019 0 6 16218 1961 1781 1.3 < 0.46 0.69 0.34 12 0.914 0.252 0.203

AB03-BSA2-03 11/12/2019 0 6 18126 2279 2258 1.9 < 0.49 1.0 0.6 12 0.851 0.189 0.133

AB03-BSA2-04 11/12/2019 0 6 18232 2237 2300 2 < 0.50 1.1 0.66 14 0.748 0.239 0.215

AB03-BSA2-05 11/12/2019 0 6 17808 2025 1993 1.3 < 0.47 0.71 0.37 9.8 < 0.500 0.141 0.403

AB03-BSA2-06 11/12/2019 0 6 17596 1929 2014 1.6 < 0.49 0.85 0.39 12 0.495 0.139 0.114

AB03-BSA2-07 11/12/2019 0 6 17702 1887 1802 1.3 < 0.46 0.7 0.34 11 0.502 0.197 0.195

AB03-BSA2-08 11/12/2019 0 6 18550 1908 1834 1.5 < 0.44 0.8 0.48 15 0.425 0.117 0.11

AB03-BSA2-09 11/12/2019 0 6 15158 2109 2237 2.1 < 0.50 1.1 J 0.81 J 13 J 0.622 0.189 0.208

AB03-BSA2-10 11/12/2019 0 6 15900 2184 2290 2.7 < 0.50 1.5 1.1 15 0.929 0.206 0.181

AB03-BSA2-11 11/12/2019 0 6 15794 2237 2247 2.5 < 0.46 1.1 0.99 14 1.20 0.244 0.131

AB03-BSA2-12 11/12/2019 0 6 16112 2237 2332 2.6 < 0.51 1.5 1.1 15 1.09 0.215 0.119

AB03-BSA2-13 11/12/2019 0 6 16430 2364 2332 2.7 < 0.49 1.4 1.2 15 1.23 0.338 0.28

AB03-BSA2-14 11/12/2019 0 6 18868 2067 1897 1.6 < 0.45 0.81 0.5 12 0.546 0.206 0.211

AB03-BSA2-15 11/12/2019 0 6 15900 1781 1760 1.3 < 0.43 0.66 0.48 13 0.630 0.164 0.108

Qualifier:

J = Estimated concentration.

Acronyms and Abbreviations: 
2ơ = uncertainty estimation in plus or minus 2 standard deviations 
bgs = below ground surface 
BSA = background study area 
cpm = count per minute 
mg/kg = milligram per kilogram 
MDC = minimum detectable concentration (radiochemistry) 
pCi/g = picocurie per gram 
% = percent 
< = less than 

Sample 
Location

Sample 
Date

Radium-226 (pCi/g)



*100% coverage not achieved at A&B No. 3 BSA 2 due to accessibility constraints.

A&B No. 3 BSA2 - 100% Walkover Gamma



A&B No. 3 BSA2 - Normalized Uncollimated Surface Static Gamma



A&B No. 3 BSA2 - Normalized Collimated Surface Static Gamma
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A&B No. 3 BSA2 - Radium-226
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A&B No. 3 BSA2 - Uranium
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A&B No. 3 BSA2 - Arsenic
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A&B No. 3 BSA2 - Molybdenum

**Note: for datasets with a percent non-detect greater than 80 percent, a 
histogram, box-and-whisker plot, or Q-Q plot are not provided.



A&B No. 3 BSA2 - Selenium
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A&B No. 3 BSA2 - Vanadium
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Start 
Depth

End 
Depth

Uncollimated 
Surface 
Static

Collimated 
Surface 
Static

Collimated 
Static  at 

Depth
Arsenic Molybdenum Selenium Uranium Vanadium

(inches 
bgs)

(inches 
bgs)

(normalized)
(cpm)

(normalized)
(cpm)

(normalized)
(cpm)

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Concentration
Uncertainty 

(2ơ)
MDC

AB03-BSA3-01 11/6/2018 0 6 16,848 2,870 3,141 < 4.5 < 2.2 2.8 0.84 57 0.941 0.254 0.209

AB03-BSA3-02 11/6/2018 0 6 16,016 2,683 2,870 < 4.8 < 2.4 3.2 0.89 56 1.11 0.263 0.191

AB03-BSA3-03 11/6/2018 0 6 16,328 2,766 2,694 2.9 J < 2.5 3.5 0.93 53 0.725 0.166 0.119

AB03-BSA3-04 11/6/2018 0 6 15,912 2,610 2,579 2.1 J < 2.3 2.6 0.82 45 0.587 0.171 0.16

AB03-BSA3-05 11/6/2018 0 6 16,640 2,704 2,922 3.3 J < 2.5 2.7 0.81 59 0.741 0.194 0.155

AB03-BSA3-06 11/6/2018 0 6 15,704 2,538 2,860 2.6 J < 2.3 2.8 0.79 62 0.824 0.196 0.15

AB03-BSA3-07 11/6/2018 0 6 16,568 2,646 2,842 2.8 J < 2.6 2.7 0.91 53 0.797 0.184 0.14

AB03-BSA3-08 11/6/2018 0 6 17,574 2,759 2,968 2.4 J < 2.4 3.2 0.94 58 0.828 0.241 0.194

AB03-BSA3-09 11/6/2018 0 6 16,536 2,787 2,808 2.3 J < 2.3 1.6 J 0.75 54 0.539 0.167 0.15

AB03-BSA3-10 11/6/2018 0 6 17,182 2,960 2,467 3.5 J < 2.5 2.5 0.97 55 0.935 0.229 0.159

AB03-BSA3-11 11/6/2018 0 6 16,598 3,075 3,168 < 5.1 < 2.6 2.1 J 0.56 39 0.770 0.244 0.224

AB03-BSA3-12 11/6/2018 0 6 17,334 3,078 3,116 2.6 J < 2.6 3.5 0.89 70 0.822 0.214 0.214

AB03-BSA3-13 11/6/2018 0 6 15,755 2,757 2,462 2.0 J < 2.2 2.3 1 43 0.665 0.176 0.139

AB03-BSA3-14 11/6/2018 0 6 16,659 2,902 3,125 5.4 < 2.3 4.2 0.73 45 0.848 0.238 0.203

AB03-BSA3-15 11/6/2018 0 6 16,571 2,725 2,624 1.7 J < 2.2 2.2 0.87 44 0.628 0.152 0.117

Note:

Qualifier:

J = Estimated concentration.

Acronyms and Abbreviations: 
2ơ = uncertainty estimation in plus or minus 2 standard deviations 
bgs = below ground surface 
BSA = background study area 
cpm = count per minute 
mg/kg = milligram per kilogram 
MDC = minimum detectable concentration (radiochemistry) 
pCi/g = picocuries per gram 
% = percent 
< = less than 

Sample 
Location

Sample 
Date

Radium-226 (pCi/g)

Potential outlier at 10% significance



A&B No. 3 BSA3 - 100% Walkover Gamma
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A&B No. 3 BSA3 - Normalized Uncollimated Surface Static Gamma
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A&B No. 3 BSA3 - Normalized Collimated Surface Static Gamma
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A&B No. 3 BSA3 - Radium-226
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A&B No. 3 BSA3 - Uranium
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A&B No. 3 BSA3 - Arsenic
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**Note: for datasets with a percent non-detect greater than 80 percent, a 
histogram, box-and-whisker plot, or Q-Q plot are not provided.

A&B No. 3 BSA3 - Molybdenum



A&B No. 3 BSA3 - Selenium
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A&B No. 3 BSA3 - Vanadium

0

1

2

3

4

5

35 40 45 50 55 60 65 70 75

F
re

q
u

en
c

y

Vanadium (mg/kg)



Start 
Depth

End 
Depth

Uncollimated 
Surface Static

Collimated 
Surface Static

Collimated 
Static  at 

Depth
Arsenic Molybdenum Selenium Uranium Vanadium

(inches 
bgs)

(inches 
bgs)

(normalized)
(cpm)

(normalized)
(cpm)

(normalized)
(cpm)

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Concentration
Uncertainty 

(2ơ)
MDC

AB03-BSA4-01 11/13/2018 0 6 9,214 1,539 1,602 4.1 J < 2.7 2.5 J 0.89 25 0.644 0.212 0.188

AB03-BSA4-02 11/13/2018 0 6 8,871 1,498 1,487 5.0 J < 2.6 2.1 J 1.0 25 0.490 0.138 0.108

AB03-BSA4-03 11/13/2018 0 6 9,225 1,466 1,487 5.2 J < 3.0 2.0 J 0.78 22 0.517 0.142 0.138

AB03-BSA4-04 11/13/2018 0 6 8,746 1,383 1,321 3.8 J < 2.6 2.5 J 0.83 27 < 0.500 0.123 0.328

AB03-BSA4-05 11/13/2018 0 6 9,183 1,539 1,539 3.6 J < 2.5 2.5 0.69 29 0.637 0.174 0.127

AB03-BSA4-06 11/13/2018 0 6 9,422 1,466 1,518 4.7 J < 2.5 1.8 J 0.77 22 0.647 0.197 0.172

AB03-BSA4-07 11/13/2018 0 6 9,339 1,414 1,654 5.1 < 2.4 2.1 J 0.84 22 0.560 0.141 0.0967

AB03-BSA4-08 11/13/2018 0 6 9,225 1,466 1,591 4.9 J < 2.6 2.3 J 0.84 25 0.686 0.183 0.151

AB03-BSA4-09 11/13/2018 0 6 9,318 1,477 1,435 5.9 < 2.4 2.3 J 0.88 26 0.656 0.149 0.107

AB03-BSA4-10 11/13/2018 0 6 9,110 1,570 1,373 4.9 < 2.4 2.2 J 0.86 25 0.589 0.164 0.124

AB03-BSA4-11 11/13/2018 0 6 9,194 1,487 1,518 4.5 J < 2.5 2.8 1.0 31 0.512 0.162 0.144

AB03-BSA4-12 11/13/2018 0 6 8,944 1,550 1,477 4.2 J < 2.3 2.7 0.95 28 0.517 0.135 0.095

AB03-BSA4-13 11/13/2018 0 6 9,266 1,477 1,591 4.6 < 2.2 2.7 1.0 29 0.641 0.179 0.152

AB03-BSA4-14 11/13/2018 0 6 9,755 1,581 1,602 3.7 J < 2.4 2.1 J 0.77 23 0.711 0.208 0.177

AB03-BSA4-15 11/13/2018 0 6 9,755 1,518 1,674 3.5 J < 2.3 1.7 J 0.63 21 0.509 0.172 0.14

Note:

Qualifier:

J = Estimated concentration.

Acronyms and Abbreviations: 
2ơ = uncertainty estimation in plus or minus 2 standard deviations 
bgs = below ground surface 
BSA = background study area 
cpm = count per minute 
mg/kg = milligram per kilogram 
MDC = minimum detectable concentration (radiochemistry) 
pCi/g = picocurie per gram 
% = percent 
< = less than 

Sample 
Location

Radium-226 (pCi/g)
Sample 

Date

Potential outlier at 10% significance



A&B No. 3 BSA4 - 100% Walkover Gamma

0

200

400

600

800

1000

1200

16
20

2
86

0
4

10
0

5
34

0
6

58
0

7
82

0
9

06
0

1
03

0
0

11
54

0
1

27
8

0
1

40
2

0
1

52
6

0
1

65
0

0
1

77
4

0
1

89
8

0
2

02
2

0
2

14
6

0
2

27
0

0
2

39
4

0
2

51
8

0
2

64
2

0
2

76
6

0
2

89
0

0
3

01
4

0
3

13
8

0

F
re

q
u

en
c

y

Gamma (cpm)



A&B No. 3 BSA4 - Normalized Uncollimated Surface Static Gamma
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A&B No. 3 BSA4 - Normalized Collimated Surface Static Gamma
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A&B No. 3 BSA4 - Radium-226
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A&B No. 3 BSA4 - Uranium
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A&B No. 3 BSA4 - Arsenic
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**Note: for datasets with a percent non-detect greater than 80 percent, a 
histogram, box-and-whisker plot, or Q-Q plot are not provided.

A&B No. 3 BSA4 - Molybdenum



A&B No. 3 BSA4 - Selenium
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A&B No. 3 BSA4 - Vanadium
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Start 
Depth

End 
Depth

Uncollimated 
Surface 
Static

Collimated 
Surface 
Static

Collimated 
Static  at 

Depth
Arsenic Molybdenum Selenium Uranium Vanadium

(inches 
bgs)

(inches 
bgs)

(normalized)
(cpm)

(normalized)
(cpm)

(normalized)
(cpm)

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Concentration
Uncertainty 

(2ơ)
MDC

AB03-NAA1-01 11/4/2018 0 2 40590 4395 3614 5.5 < 2.5 < 2.5 5.8 37 1.07 0.242 0.151

AB03-NAA1-02 11/4/2018 0 6 33993 3714 3168 2.4 J < 2.3 2.0 J 0.88 42 3.02 0.401 0.136

AB03-NAA1-03 11/4/2018 0 6 40621 4206 4112 < 4.9 < 2.4 2.2 J 1.5 51 1.08 0.240 0.173

AB03-NAA1-04 11/4/2018 0 2 31911 3892 3323 2.0 J < 2.4 < 2.4 0.83 40 0.825 0.218 0.167

AB03-NAA1-05 11/4/2018 0 4 57829 4874 3883 < 4.9 < 2.5 2.1 J 0.75 36 J 0.808 0.236 0.194

AB03-NAA1-06 11/4/2018 0 3 96488 17836 29070 5.8 1.8 J 2.0 J 27 46 9.63 1.16 0.274

AB03-NAA1-07 11/4/2018 0 6 80495 8289 6319 8  < 2.3 2.3 19 40 16.1 1.79 0.367

AB03-NAA1-08 11/4/2018 0 2 21063 3104 3182 3.0 J < 2.3 2.7 14 44 2.36 0.387 0.225

AB03-NAA1-09 11/4/2018 0 3 35204 4494 4085 2.8 J < 2.4 3.1 36 44 1.50 0.273 0.160

AB03-NAA1-10 11/4/2018 0 6 29173 4505 5104 3.5 J 1.2 J 2.9 39 46 2.04 0.366 0.228

AB03-NAA1-11 11/4/2018 0 6 69597 5543 4208 3.0 J  < 2.2 3.8 0.98 58 0.795 0.200 0.191

AB03-NAA1-12 11/4/2018 0 6 26963 3145 3179 3.2 J < 2.6 2.5 J 1.0 62 0.755 0.188 0.140

AB03-NAA1-13 11/4/2018 0 4 26671 3217 3031 < 5.0 < 2.5 2.9 0.83 45 0.809 0.208 0.169

AB03-NAA1-14 11/4/2018 0 3 23360 3680 3617 1.9 J 1.1 J 1.9 J 190 41 1.31 0.263 0.163

AB03-NAA1-15 11/4/2018 0 3 20260 3326 3211 2.0 J < 2.5 2.8 16 40 0.79 0.190 0.150

Notes:

Qualifier:

J = Estimated concentration

Acronyms and Abbreviations: 
2ơ = uncertainty estimation in plus or minus 2 standard deviations 
bgs = below ground surface 
BSA = background study area 
cpm = count per minute 
mg/kg = milligram per kilogram 
MDC = minimum detectable concentration (radiochemistry) 
pCi/g = picocurie per gram 
% = percent 
< = less than 

Sample 
Location

Sample 
Date

Radium-226 (pCi/g)

Potential outlier at 5% significance

Potential outlier at 10% significance



NAA1 - 100% Walkover Gamma
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NAA1 - Normalized Uncollimated Surface Static Gamma
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NAA1 - Normalized Collimated Surface Static Gamma
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NAA1 - Radium-226
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NAA1 - Uranium

0

1

2

3

4

5

6

7

8

0.7 5.2 9.7 14.2 18.7 23.2 27.7 32.2 36.7 41.2 45.7 50.2 More

F
re

q
u

en
c

y

Uranium (mg/kg)



NAA1 - Arsenic
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**Note: for datasets with a percent non-detect greater than 80 percent, a 
histogram, box-and-whisker plot, or Q-Q plot are not provided.

NAA1 - Molybdenum



NAA1 - Selenium
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NAA1 - Vanadium
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Start 
Depth

End 
Depth

Uncollimated 
Surface Static

Collimated 
Surface Static

Collimated 
Static at Depth

Arsenic Molybdenum Selenium Uranium Vanadium

(inches 
bgs)

(inches 
bgs)

(normalized)
(cpm)

(normalized)
(cpm)

(normalized)
(cpm)

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Concentration
Uncertainty 

(2ơ)
MDC

AB03-NAA2-01 11/4/2018 0 6 23721 3318 3725 2.5 J < 2.6 2.8 1.7 52 1.12 0.261 0.184

AB03-NAA2-02 11/4/2018 0 6 20625 2985 3343 2.8 J < 2.4 2.2 J 2.3 37 1.45 0.273 0.149

AB03-NAA2-03 11/4/2018 0 6 20230 2945 3471 3.8 J < 2.4 2.1 J 5.2 47 1.09 0.21 0.12

AB03-NAA2-04 11/4/2018 0 6 19516 3049 3072 3.0 J < 2.2 2.3 1.8 41 0.777 0.189 0.146

AB03-NAA2-05 11/4/2018 0 6 20097 3046 3789 2.3 J < 2.6 2.0 J 1.3 39 0.906 0.178 0.117

AB03-NAA2-06 11/4/2018 0 6 19731 3101 3366 2.7 J < 2.2 2.6 1.2 44 0.916 0.206 0.154

AB03-NAA2-07 11/4/2018 0 6 22868 3565 4071 5.5 < 2.6 3 1.4 49 1.14 0.213 0.115

AB03-NAA2-08 11/4/2018 0 6 20804 3296 3638 2.8 J < 2.2 1.9 J 2.9 48 0.881 0.191 0.145

AB03-NAA2-09 11/4/2018 0 6 22229 3471 3880 14 < 2.3 9.3 2.3 52 2.10 0.403 0.238

AB03-NAA2-10 11/4/2018 0 6 19811 3247 3919 3.0 J < 2.4 2.5 2.2 41 0.942 0.216 0.185

AB03-NAA2-11 11/4/2018 0 6 19978 3125 3449 4.1 J < 2.5 4.2 1.1 33 0.968 0.234 0.169

AB03-NAA2-12 11/4/2018 0 6 22282 3772 4273 2.8 J < 2.2 2.5 1.7 41 1.27 0.229 0.141

AB03-NAA2-13 11/4/2018 0 6 21238 3515 3794 11 < 2.4 3.3 1.1 49 1.37 0.277 0.182

AB03-NAA2-14 11/4/2018 0 6 19553 2985 3195 4.9 J < 2.6 2.8 1.6 31 1.26 0.257 0.158

AB03-NAA2-15 11/4/2018 0 3 23045 3601 3818 4.8 < 2.3 4.8 1.3 34 1.19 0.245 0.165

Note:

Qualifier:

J = Estimated concentration

Acronyms and Abbreviations: 
2ơ = uncertainty estimation in plus or minus 2 standard deviations 
bgs = below ground surface 
BSA = background study area 
cpm = count per minute 
mg/kg = milligram per kilogram 
MDC = minimum detectable concentration (radiochemistry) 
pCi/g = picocurie per gram 
% = percent 
< = less than 

Sample 
Location

Sample 
Date

Radium-226 (pCi/g)

Potential outlier at 5% significance



NAA2 - 100% Walkover Gamma
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NAA2 - Normalized Uncollimated Surface Static Gamma
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NAA2 - Normalized Collimated Surface Static Gamma
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NAA2 - Radium-226
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NAA2 - Uranium
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NAA2 - Arsenic
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**Note: for datasets with a percent non-detect greater than 80 percent, a 
histogram, box-and-whisker plot, or Q-Q plot are not provided.

NAA2 - Molybdenum



NAA2 - Selenium
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NAA2 - Vanadium
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ATTACHMENT F 
Local Background Graphical Examination 

 



Start 
Depth

End 
Depth

Uncollimated 
Surface Static

Collimated 
Surface Static

Collimated 
Static  at 

Depth
Arsenic Molybdenum Selenium Uranium Vanadium

(inches 
bgs)

(inches 
bgs)

(norm)
(cpm)

(norm)
(cpm)

(norm)
(cpm)

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Concentration
Uncertainty 

(2ơ)
MDC

AB02-GS01-01 10/31/2018 0 6 57193 6585 -- 2.2 J < 2.4 < 2.4 6.1 69 3.40 0.468 0.150

AB02-GS01-02 10/31/2018 6 12 -- -- 5036 2.2 J < 2.6 < 2.6 8.1 78 2.72 0.389 0.166

AB02-GS02-01 11/2/2018 0 6 16328 2548 -- 1.9 J < 2.4 2.7 1.6 46 1.12 0.229 0.150

AB02-GS02-02 11/2/2018 6 12 -- -- 2548 < 4.9 < 2.4 2.9 1.5 48 0.937 0.293 0.235

AB02-GS03-01 10/31/2018 0 6 16451 2683 3102 3.5 J < 2.6 2.3 J 1.2 J 58 1.1 0.257 0.182

AB02-GS04-01 10/31/2018 0 3 17713 2990 2637 6.8 < 2.6 4.2 2.9 J 82 1.36 0.314 0.257

AB02-GS05-01 10/31/2018 0 6 18658 3078 3283 9.7 < 2.5 4.9 2.5 J 74 1.36 0.248 0.155

AB02-GS06-01 10/31/2018 0 6 27720 4284 4463 5.9 < 2.4 2.7 4.0 J 80 4.94 0.647 0.242

AB02-GS07-01 11/2/2018 0 6 23712 3796 3983 4.4 J < 2.5 2.5 7.1 J 85 3.51 0.482 0.216

AB02-GS08-01 11/2/2018 0 6 30366 4629 3837 5.7 < 2.3 2.1 J 5.6 J 49 4.14 0.536 0.173

AB02-GS09-01 11/2/2018 0 6 18720 2787 2850 8.2 < 2.5 2.7 2.6 J 69 1.11 0.209 0.158

AB02-GS10-01 11/2/2018 0 6 20176 3255 3151 9.3 < 2.5 < 2.5 2.6 J 94 2.01 0.337 0.157

AB02-GS11-01 11/2/2018 0 6 18096 2933 3089 3.5 J < 2.6 4.8 2.0 J 60 1.43 0.258 0.141

Notes:

1. For locations with multiple sampling intervals available between 0 and 12 inches bgs, the maximum result was used (greyed out results were not used in calculating summary statistics or BTVs).

Qualifier:

J = Estimated concentration.

Acronyms and Abbreviations: 
2ơ = uncertainty estimation in plus or minus 2 standard deviations

bgs = below ground surface 
BSA = background study area 
BTV = background threshold value 
cpm = count per minute 
mg/kg = milligram per kilogram 
MDC = minimum detectable concentration (radiochemistry) 
pCi/g = picocurie per gram 
% = percent 
< = less than 
-- = not applicable 

Sample 
Location

Sample 
Date

Radium-226 (pCi/g)

Potential outlier at 10% significance



A&B No. 2 Adjacent Undisturbed - 100% Walkover Gamma
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A&B No. 2 Site Undisturbed - Normalized Uncollimated Surface Static Gamma
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A&B No. 2 Site Undisturbed - Normalized Collimated Surface Static Gamma
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A&B No. 2 Site Undisturbed - Radium-226
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A&B No. 2 Site Undisturbed - Uranium
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A&B No. 2 Site Undisturbed - Arsenic
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**Note: for datasets with a percent non-detect greater than 80 percent, a 
histogram, box-and-whisker plot, or Q-Q plot are not provided.

A&B No. 2 Site Undisturbed - Molybdenum



A&B No. 2 Site Undisturbed - Selenium
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A&B No. 2 Site Undisturbed - Vanadium
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Start 
Depth

End 
Depth

Uncollimated 
Surface Static

Collimated 
Surface Static

Collimated 
Static  at 

Depth
Arsenic Molybdenum Selenium Uranium Vanadium

(inches 
bgs)

(inches 
bgs)

(norm)
(cpm)

(norm)
(cpm)

(norm)
(cpm)

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Concentration
Uncertainty 

(2ơ)
MDC

AB03-GS01-01 10/30/2018 0 6 27768 4098 -- 2.2 J < 2.5 2.6 2.1 33 1.96 0.326 0.177

AB03-GS01-02 10/30/2018 6 12 -- -- 5678 2.1 J < 2.4 2.9 3.1 35 2.74 0.403 0.159

AB03-GS02-01 10/30/2018 0 6 13936 2184 2153 < 5.1 < 2.5 2.8 1.5 28 0.573 0.183 0.169

AB03-GS03-01 10/30/2018 0 6 15392 2548 2746 3.1 J < 2.5 3.1 0.95 67 0.834 0.205 0.159

AB03-GS04-01 11/2/2018 0 6 17357 2637 2821 2.7 J < 2.4 3.1 1 55 0.799 0.186 0.134

AB03-GS05-01 11/2/2018 0 6 20619 3077 3200 4.8 J < 2.6 2.6 3 62 1.71 0.323 0.208

AB03-GS06-01 11/6/2018 0 6 17269 2946 3034 6.7 < 2.3 18 2.8 36 1.44 0.27 0.152

AB03-GS07-01 11/6/2018 0 6 21537 3625 2579 3.9 J < 2.3 < 2.3 2.7 59 2.56 0.446 0.228

AB03-GS08-01 11/2/2018 0 6 24128 3775 3442 4.0 J < 2.6 2.2 J 3.1 48 3.49 0.488 0.151

AB03-GS09-01 11/2/2018 0 6 42567 6380 6556 11 < 2.4 2.5 4.5 43 5.1 0.641 0.166

AB03-GS10-01 11/7/2018 0 6 18285 2987 3568 8.2 < 2.3 2.7 1.1 59 0.869 0.251 0.262

AB03-GS11-01 11/7/2018 0 6 18346 3157 2917 4.4 J < 2.4 4.9 0.75 42 0.928 0.233 0.171

Notes:

1. For locations with multiple sampling intervals available between 0 and 12 inches bgs, the maximum result was used (greyed out results were not used in calculating summary statistics or BTVs).

Qualifier:

J = Estimated concentration.

Radium-226 (pCi/g)

Potential outlier at 5% significance

Acronyms and Abbreviations: 
2ơ = uncertainty estimation in plus or minus 2 standard deviations

bgs = below ground surface 
BSA = background study area 
BTV = background threshold value 
cpm = count per minute 
mg/kg = milligram per kilogram 
MDC = minimum detectable concentration (radiochemistry) 
pCi/g = picocurie per gram 
% = percent 
< = less than 
-- = not applicable 

Potential outlier at 10% significance

Sample 
Location

Sample 
Date



A&B No. 3 Adjacent Undisturbed (SAAM) - 100% Walkover Gamma
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A&B No. 3 Adjacent Undisturbed (SUM) - 100% Walkover Gamma
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A&B No. 3 Site Undisturbed - Normalized Uncollimated Surface Static Gamma
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A&B No. 3 Site Undisturbed - Normalized Collimated Surface Static Gamma
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A&B No. 3 Site Undisturbed - Radium-226
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A&B No. 3 Site Undisturbed - Uranium
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A&B No. 3 Site Undisturbed - Arsenic
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**Note: for datasets with a percent non-detect greater than 80 percent, a 
histogram, box-and-whisker plot, or Q-Q plot are not provided.

A&B No. 3 Site Undisturbed - Molybdenum



A&B No. 3 Site Undisturbed - Selenium
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A&B No. 3 Site Undisturbed - Vanadium
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ATTACHMENT G 
ProUCL Output Files 
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     0.015

      0.998
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      0.752
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      0.999

     0.0236

     0.015

Data do not follow a discernible distribution at (0.05) Level of Significance 

Correlation Coefficient R

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Lognormal at (0.05) Significance Level

Non-parametric GOF Test Results

K-S Test Statistic

K-S Critical(0.05)  Value

Data not Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

Normal GOF Test Results

Correlation Coefficient R

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Normal at (0.05) Significance Level

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

AB02 BSA1 Normalized 100% Walkover Gamma

Raw Statistics

Number of Valid Observations

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   0.95

Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.12/18/2020 9:56:47 AM



Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects
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Mean of Log Transformed Data
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Number of Distinct Observations
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Mean of Raw Data

Standard Deviation of Raw Data

Khat

AB02 BSA1 Uncollimated Surface Static Gamma

Raw Statistics

Number of Valid Observations

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   0.95

User Selected Options

Date/Time of Computation   ProUCL 5.11/30/2020 4:27:15 PM
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Data appear Approximate_Lognormal at (0.05) Significance Level
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Data appear Gamma Distributed at (0.05) Significance Level
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Data appear Normal at (0.05) Significance Level

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal GOF Test Results
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Standard Deviation of Raw Data
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Data appear Lognormal at (0.05) Significance Level
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Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

AB02 BSA1 Collimated Static Gamma at Depth

Raw Statistics

Number of Valid Observations



Dixon's Outlier Test for AB02 BSA1 Uncollimated Surface Static Gamma

1.  Observation Value 10430 is a Potential Outlier (Upper Tail)?

2. Observation Value 8736 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for AB02 BSA1 Collimated Surface Static Gamma

1.  Observation Value 2023 is a Potential Outlier (Upper Tail)?

2. Observation Value 1373 is a Potential Outlier (Lower Tail)?

For 5% significance level, 2023 is not an outlier.

For 1% significance level, 2023 is not an outlier.

Test Statistic: 0.210

For 10% significance level, 2023 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 8736 is not an outlier.

For 5% significance level, 8736 is not an outlier.

For 1% significance level, 8736 is not an outlier.

For 5% significance level, 10430 is not an outlier.

For 1% significance level, 10430 is not an outlier.

Test Statistic: 0.108

Test Statistic: 0.165

For 10% significance level, 10430 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616
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Dixon's Outlier Test for AB02 BSA1 Collimated Static Gamma at Depth

1.  Observation Value 2129 is a Potential Outlier (Upper Tail)?

2. Observation Value 1498 is a Potential Outlier (Lower Tail)?

For 10% significance level, 1498 is not an outlier.

For 5% significance level, 1498 is not an outlier.

For 1% significance level, 1498 is not an outlier.

For 5% significance level, 2129 is not an outlier.

For 1% significance level, 2129 is not an outlier.

Test Statistic: 0.182

Test Statistic: 0.422

For 10% significance level, 2129 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 1373 is not an outlier.

For 5% significance level, 1373 is not an outlier.

For 1% significance level, 1373 is not an outlier.

Test Statistic: 0.174



Num Obs Num Miss Num Valid Detects NDs % NDs

     15       0      15      14       1   6.67%

Number Minimum Maximum Mean Median SD

      1       0.5       0.5       0.5       0.5     N/A    

     14       0.514       0.789       0.615       0.573      0.0926

     15       0.5       0.789       0.607       0.571      0.094

     15       0.25       0.789       0.591       0.571       0.13

     15       0.393       0.789       0.6       0.571       0.106

     15       0.41       0.789       0.601       0.571       0.104

     15       0.429       0.789       0.602       0.571       0.101

K hat K Star Theta hat Log Mean Log Stdv Log CV

     50.32      39.58      0.0122     -0.496       0.145     -0.291

     47.52      38.06      0.0128     -0.509       0.148     -0.291

     17.44      14      0.0339     -0.556       0.269     -0.484

     36.2      29.01      0.0166     -0.523       0.173     -0.331

-- -- --     -0.52       0.166     -0.32

No NDs NDs = DL NDs = DL/2Normal ROS

      0.946       0.948       0.937       0.972

Test value Crit. (0.05)

      0.879       0.874

      0.885       0.881

      0.896       0.881

      0.947       0.881

      0.238       0.226

      0.234       0.22

      0.211       0.22

      0.193       0.22

No NDs NDs = DL NDs = DL/2Gamma ROS

      0.958       0.96       0.924       0.977

Gamma GOF Test Results

Correlation Coefficient R

Lilliefors (NDs = DL) Data Not Normal

Lilliefors (NDs = DL/2) Data Appear Normal

Lilliefors (Normal ROS Estimates) Data Appear Normal

Shapiro-Wilk (NDs = DL/2) Data Appear Normal

Shapiro-Wilk (Normal ROS Estimates) Data Appear Normal

Lilliefors (Detects Only) Data Not Normal

Conclusion with Alpha(0.05)

Shapiro-Wilk (Detects Only) Data Appear Normal

Shapiro-Wilk (NDs = DL) Data Appear Normal

Correlation Coefficient R

Statistics (NDs = DL) 

Statistics (NDs = DL/2) 

Statistics (Gamma ROS Estimates) 

Statistics (Lognormal ROS Estimates) 

Normal GOF Test Results

Statistics (Normal ROS Imputed Data)

Statistics (Gamma ROS Imputed Data)

Statistics (Lognormal ROS Imputed Data)

Statistics (Non-Detects Only)

Statistics (Non-Detects Only)

Statistics (Non-Detects Only)

Statistics (All: NDs treated as DL value)

Statistics (All: NDs treated as DL/2 value)

AB02 BSA1 Ra-226

Raw Statistics
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Test value Crit. (0.05)

      0.609       0.733

      0.235       0.228

      0.604       0.734

      0.227       0.221

      0.854       0.735

      0.247       0.221

      0.366       0.735

      0.183       0.221

No NDs NDs = DL NDs = DL/2 Log ROS

      0.958       0.961       0.866       0.978

Test value Crit. (0.05)

      0.9       0.874

      0.908       0.881

      0.776       0.881

      0.957       0.881

      0.225       0.226

      0.216       0.22

      0.275       0.22

      0.18       0.22

Note: Substitution methods such as DL or DL/2 are not recommended.

Lilliefors (NDs = DL) Data Appear Lognormal

Lilliefors (NDs = DL/2) Data Not Lognormal

Lilliefors (Lognormal ROS Estimates) Data Appear Lognormal

Shapiro-Wilk (NDs = DL/2) Data Not Lognormal

Shapiro-Wilk (Lognormal ROS Estimates) Data Appear Lognormal

Lilliefors (Detects Only) Data Appear Lognormal

Conclusion with Alpha(0.05)

Shapiro-Wilk (Detects Only) Data Appear Lognormal

Shapiro-Wilk (NDs = DL) Data Appear Lognormal

Lognormal GOF Test Results

Correlation Coefficient R

Kolmogorov-Smirnov (NDs = DL/2) Data Not Gamma Distributed

Anderson-Darling (Gamma ROS Estimates)

Kolmogorov-Smirnov (Gamma ROS Est.) Data Appear Gamma Distributed

Anderson-Darling (NDs = DL)

Kolmogorov-Smirnov (NDs = DL) Detected Data appear Approximate Gamma Distribution

Anderson-Darling (NDs = DL/2)

Conclusion with Alpha(0.05)

Anderson-Darling (Detects Only)

Kolmogorov-Smirnov (Detects Only) Detected Data appear Approximate Gamma Distribution



Dixon's Outlier Test for AB02 BSA1 Ra-226

1.  Observation Value 0.789 is a Potential Outlier (Upper Tail)?

2. Observation Value 0.5 is a Potential Outlier (Lower Tail)?

For 10% significance level, 0.5 is not an outlier.

For 5% significance level, 0.5 is not an outlier.

For 1% significance level, 0.5 is not an outlier.

For 5% significance level, 0.789 is not an outlier.

For 1% significance level, 0.789 is not an outlier.

Test Statistic: 0.093

Test Statistic: 0.315

For 10% significance level, 0.789 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616
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  3568    317

  6950   9594

 15840  10395

 15960  11340

 10502   1253

      0.119       0.453

      9.252       0.118

      1.688       4.184

     0.0455

     0.015

 12617  12108

 12564  12563

 15746  13418

      3.52

      0.752

     0.031

     0.0181

     71.48      71.42

   146.9    147

510085 509657

 10502   1243

 12626  12123

 12636  12626

 12685  13607

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB02 BSA1 Normalized 100% Walkover Gamma

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

New or Future K Observations   1

Number of Bootstrap Operations   2000
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 12696

 16538  16665

     0.0236

     0.015

 12730  12134

 12667  12666

 17098  13728

  3411  12780

      1.136       0.948

  3573

 12780  12720

 12660  12180

 14263  12660

 15966  13740

 15960

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

   95% USL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

Data do not follow a Discernible Distribution (0.05)

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% WH USL    95% HW USL

Lognormal GOF Test

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage



     15      14

  8736   8950

 10246   9702

 10430   9939

  9483    594.5

     0.0627       0.138

      9.155      0.0626

      2.566       2.409

      0.895

      0.881

      0.224

      0.22

 11009  10245

 10565  10461

 10916  10866

      0.725

      0.734

      0.229

      0.221

   273.4    218.8

     34.69      43.35

  8202   6563

  9483    641.2

 10592  10314

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB02 BSA1 Uncollimated Surface Static Gamma

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

New or Future K Observations   1

Number of Bootstrap Operations   2000
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 10596  10562

 11077  11038

 11086

 10974  10982

      0.894

      0.881

      0.22

      0.22

 11115  10257

 10607  10492

 11006  10950

     15  10430

      0.789       0.537

     59

 10430  10430

 10430  10218

 11325  10301

 12160  10404

 10430

     15      14

  1373   1493

  1943   1664

  2023   1778

  1662    198.9

      0.12       0.357

      7.409       0.119

      2.566       2.409

Normal GOF Test

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Maximum Third Quartile

Mean SD

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Second Largest Median

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB02 BSA1 Collimated Surface Static Gamma

General Statistics

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Approximate Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



      0.942

      0.881

      0.166

      0.22

  2173   1917

  2024   1990

  2142   2125

      0.389

      0.734

      0.171

      0.221

     75.94      60.8

     21.89      27.35

  2278   1824

  1662    213.2

  2040   1941

  2042   2028

  2214   2198

  2220

  2176   2181

      0.948

      0.881

      0.161

      0.22

  2239   1923

  2049   2007

  2198   2176

     15   2023

      0.789       0.537

     59

  2023   2023   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% WH USL    95% HW USL

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level



  2023   1928

  2279   1967

  2558   2012

  2023

     15      14

  1498   1591

  1915   1730

  2129   1845

  1732    174.5

      0.101       0.692

      7.452      0.0987

      2.566       2.409

      0.948

      0.881

      0.118

      0.22

  2180   1955

  2049   2019

  2152   2138

      0.257

      0.734

      0.117

      0.221

   108.7      87.01

     15.93      19.9

  3261   2610

  1732    185.6

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% USL 99% Percentile (z)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Second Largest Median

Maximum Third Quartile

Mean SD

General Statistics

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB02 BSA1 Collimated Static Gamma at Depth

95% Chebyshev UPL 99% Percentile

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile



  2058   1974

  2059   2048

  2205   2193

  2209

  2174   2177

      0.961

      0.881

      0.108

      0.22

  2221   1956

  2063   2028

  2186   2169

     15   2129

      0.789       0.537

     59

  2129   2129

  2129   1906

  2273   1979

  2518   2099

  2129

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

   95% USL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Lognormal GOF Test

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile



     15       0

     14

     14       1

     13       1

      0.514       0.5

      0.789       0.5

    0.00857       6.667%

      0.615      0.0926

    -0.496       0.145

      2.566       2.409

      0.879

      0.874

      0.238

      0.226

      0.607      0.0908

      0.84       0.772

      0.724       0.757

      0.818       0.826

      0.591       0.13

      0.923       0.827

      0.757       0.804

      0.892       0.903

      0.609

      0.733

      0.235

      0.228

Detected data follow Appr. Gamma Distribution at 5% Significance Level

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov GOF

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

99% Percentile (z) 95% USL

DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

Mean SD

95% UTL95% Coverage 95% UPL (t)

90% Percentile (z) 95% Percentile (z)

90% KM Percentile (z) 95% KM Percentile (z)

99% KM Percentile (z) 95% KM USL

DL/2 Substitution Background Statistics Assuming Normal Distribution

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan Meier (KM) Background Statistics Assuming Normal Distribution

KM Mean KM SD

95% UTL95% Coverage 95% KM UPL (t)

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Mean Detected SD Detected

Mean of Detected Logged Data SD of Detected Logged Data

Critical Values for Background Threshold Values (BTVs)

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detected Percent Non-Detects

Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

AB02 BSA1 Ra-226

General Statistics

Total Number of Observations Number of Missing Observations

Coverage   95%

Different or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/28/2020 3:18:42 PM



     50.32      39.58

     0.0122      0.0155

  1409   1108

      0.615

     0.0977    100.9

      0.41       0.601

      0.789       0.571

      0.104       0.173

     36.2      29.01

     0.0166      0.0207

  1086    870.2

      0.601       0.112

     76.8       0.748

      0.796       0.891

     WH     HW      WH     HW

      0.9       0.906       0.803       0.805

      0.879       0.884

      0.607      0.0908

    0.00825      0.0243

     44.69      35.8

  1341   1074

     0.0136      0.017

      0.691       0.74

      0.783       0.868

     WH     HW      WH     HW

      0.857       0.86       0.777       0.778

      0.759       0.759       0.84       0.842

      0.9

      0.874

      0.225

      0.226

Detected Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

95% KM Gamma Percentile 95% Gamma USL

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

The following statistics are computed using gamma distribution and KM estimates

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

95% Approx. Gamma UTL with 95% Coverage 95% Approx. Gamma UPL

theta hat (KM) theta star (KM)

80% gamma percentile (KM) 90% gamma percentile (KM)

95% gamma percentile (KM) 99% gamma percentile (KM)

Variance (KM) SE of Mean (KM)

k hat (KM) k star (KM)

nu hat (KM) nu star (KM)

95% Gamma USL

Estimates of Gamma Parameters using KM Estimates

Mean (KM) SD (KM)

The following statistics are computed using Gamma ROS Statistics on Imputed Data

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

95% Approx. Gamma UTL with 95% Coverage 95% Approx. Gamma UPL

MLE Mean (bias corrected) MLE Sd (bias corrected)

95% Percentile of Chisquare (2kstar) 90% Percentile

95% Percentile 99% Percentile 

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected)

MLE Sd (bias corrected) 95% Percentile of Chisquare (2kstar)

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)



      0.602     -0.52

      0.101       0.166

      0.911       0.789

      0.789       0.805

      0.736       0.782

      0.875       0.887

    -0.509       0.868

      0.143       0.78

      0.761       0.849

      0.591     -0.556

      0.13       0.269

      1.143       0.935

      0.81       0.893

      1.072       1.096

     15       0.789

      0.789       0.537

     59       0.789

      0.789       1.016

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC 95% UPL

95% USL 95% KM Chebyshev UPL

Nonparametric Distribution Free Background Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)

Order of Statistic, r 95% UTL with95% Coverage

90% Percentile (z) 95% Percentile (z)

99% Percentile (z) 95% USL

DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

95% UTL95% Coverage 95% UPL (t)

KM SD of Logged Data 95% KM UPL (Lognormal)

95% KM Percentile Lognormal (z) 95% KM USL (Lognormal)

Background DL/2 Statistics Assuming Lognormal Distribution

99% Percentile (z) 95% USL

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean of Logged Data 95% KM UTL (Lognormal)95% Coverage

95% UTL95% Coverage 95% BCA UTL95% Coverage

95% Bootstrap (%) UTL95% Coverage 95% UPL (t)

90% Percentile (z) 95% Percentile (z)

Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale



  3568    317

      0

  6950  10502

 15960  10395

  1253      20.98

      0.119       0.453

     0.0455

     0.015

 10536  10537

 10536

      3.52

      0.752

     0.031

     0.0181

     71.48      71.42

   146.9    147

510085 509657

 10502   1243

507997

     0.0499 507997

 10536  10536

     0.0236

     0.015

Lognormal GOF Test

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

Normal GOF Test

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB02 BSA1 Normalized 100% Walkover Gamma

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.12/18/2020 9:58:04 AM



      8.846       9.252

      9.678       0.118

    N/A     10564

 10592  10632

 10709

 10536  10536

 10536  10536

 10536  10536

 10535

 10565  10593

 10633  10711

 10536  10536

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL or 95% Modified-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data



     15      14

      0

  8736   9483

 10430   9702

   594.5    153.5

     0.0627       0.138

      0.895

      0.881

      0.224

      0.22

  9754   9742

  9755

      0.725

      0.734

      0.229

      0.221

   273.4    218.8

     34.69      43.35

  8202   6563

  9483    641.2

  6375

     0.0324   6353

  9762   9797

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB02 BSA1 Uncollimated Surface Static Gamma

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.11/30/2020 4:28:31 PM



      0.894

      0.881

      0.22

      0.22

      9.075       9.155

      9.252      0.0626

    N/A      9943

 10152  10441

 11009

  9736   9754

  9730   9752

  9730   9716

  9721

  9944  10152

 10442  11011

  9754

     15      14

      0

  1373   1662

  2023   1664

   198.9      51.36

      0.12       0.357

      0.942

      0.881

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

AB02 BSA1 Collimated Surface Static Gamma

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test

When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test



      0.166

      0.22

  1753   1752

  1754

      0.389

      0.734

      0.171

      0.221

     75.94      60.8

     21.89      27.35

  2278   1824

  1662    213.2

  1726

     0.0324   1714

  1757   1769

      0.948

      0.881

      0.161

      0.22

      7.225       7.409

      7.612       0.119

  1759   1815

  1885   1981

  2170

  1747   1753

  1745   1761

  1746   1744

  1748

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level



  1817   1886

  1983   2174

  1753

     15      14

      0

  1498   1732

  2129   1730

   174.5      45.07

      0.101       0.692

      0.948

      0.881

      0.118

      0.22

  1811   1814

  1812

      0.257

      0.734

      0.117

      0.221

   108.7      87.01

     15.93      19.9

  3261   2610

  1732    185.6

  2493

     0.0324   2479

  1814   1824   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Number of Missing Observations

Minimum Mean

Maximum Median

AB02 BSA1 Collimated Static Gamma at Depth

General Statistics

Total Number of Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL



      0.961

      0.881

      0.108

      0.22

      7.312       7.452

      7.663      0.0987

    N/A      1864

  1924   2008

  2171

  1806   1811

  1802   1821

  1823   1802

  1812

  1867   1928

  2013   2180

  1811

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test



     15      14

     14       1

     13       1

      0.514       0.5

      0.789       0.5

    0.00857       6.667%

      0.615      0.0926

      0.573       0.151

      0.86     -0.419

    -0.496       0.145

      0.879

      0.874

      0.238

      0.226

      0.607      0.0243

     0.0908       0.645

      0.65       0.647

      0.647       0.661

      0.68       0.713

      0.759       0.849

      0.609

      0.733

      0.235

      0.228

     50.32      39.58

     0.0122      0.0155

  1409   1108

      0.615

nu hat (MLE) nu star (bias corrected)

Mean (detects)

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean KM Standard Error of Mean

KM SD    95% KM (BCA) UCL

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Number of Bootstrap Operations   2000

AB02 BSA1 Ra-226

General Statistics

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/28/2020 3:19:49 PM



      0.41       0.601

      0.789       0.571

      0.104       0.173

     36.2      29.01

     0.0166      0.0207

  1086    870.2

     0.0324

   802.8    794.8

      0.652       0.658

      0.607      0.0908

    0.00825      0.0243

     44.69      35.8

  1341   1074

     0.0136      0.017

      0.691       0.74

      0.783       0.868

   998.8    989.9

      0.653       0.659

      0.9

      0.874

      0.225

      0.226

      0.602     -0.52

      0.101       0.166

      0.649       0.646

      0.647       0.655

      0.653

    -0.509       0.601

      0.143       1.773

     0.0384       0.65

      0.143       1.773

     0.0384

KM Standard Error of Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) KM Geo Mean

KM SD (logged)    95% Critical H Value (KM-Log)

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

95% gamma percentile (KM) 99% gamma percentile (KM)

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (N/A, α) Adjusted Chi Square Value (N/A, β)

nu hat (KM) nu star (KM)

theta hat (KM) theta star (KM)

80% gamma percentile (KM) 90% gamma percentile (KM)

Mean (KM) SD (KM)

Variance (KM) SE of Mean (KM)

k hat (KM) k star (KM)

Approximate Chi Square Value (870.24, α) Adjusted Chi Square Value (870.24, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Estimates of Gamma Parameters using KM Estimates

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

Adjusted Level of Significance (β)

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Gamma ROS Statistics using Imputed Non-Detects



      0.591     -0.556

      0.13       0.269

      0.65       0.68

      0.65

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test

When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale



  2159

   583

 14820

 30917

 20685

  2736

     58.68

   352.5

     58.6

   353

      9.929

      0.13

      0.987

     0.0703

     0.0193

      0.994

     10.04

      0.752

     0.0608

     0.0205

      0.994

     0.0555

     0.0193

Data do not follow a discernible distribution at (0.05) Level of Significance 

Correlation Coefficient R

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Lognormal at (0.05) Significance Level

Non-parametric GOF Test Results

K-S Test Statistic

K-S Critical(0.05)  Value

Data not Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

Normal GOF Test Results

Correlation Coefficient R

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Normal at (0.05) Significance Level

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

AB02 BSA2 Normalized 100% Walkover Gamma

Raw Statistics

Number of Valid Observations
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Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

     15

     14

 14914

 20280

 16590

  1352

   169.4

     97.9

   135.6

   122.3

      9.714

     0.0787

      0.936

      0.889

      0.881

     0.0556

      0.149

      0.22

      0.945

      0.424

      0.734

      0.132

      0.221

Data appear Gamma Distributed at (0.05) Significance Level

      0.951

      0.914

      0.881

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

AB02 BSA2 Uncollimated Surface Static Gamma

Raw Statistics

Number of Valid Observations
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      0.141

      0.134

      0.22

Data appear Lognormal at (0.05) Significance Level

     15

     15

  2350

  2798

  2592

   154.3

   299.5

      8.654

   239.6

     10.82

      7.858

     0.06

      0.97

      0.919

      0.881

      0.261

      0.148

      0.22

      0.965

      0.498

      0.734

      0.154

      0.221

Data appear Gamma Distributed at (0.05) Significance Level

      0.969

      0.917

      0.881

      0.24

      0.145

      0.22

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal GOF Test Results

Correlation Coefficient R

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Theta hat

Kstar

Theta star

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

AB02 BSA2 Collimated Surface Static Gamma



Data appear Lognormal at (0.05) Significance Level

     15

     14

  2361

  3008

  2656

   202.3

   189.6

     14.01

   151.7

     17.51

      7.882

     0.0747

      0.954

      0.899

      0.881

      0.109

      0.197

      0.22

      0.957

      0.628

      0.734

      0.185

      0.221

Data appear Gamma Distributed at (0.05) Significance Level

      0.961

      0.913

      0.881

      0.176

      0.182

      0.22

Data appear Lognormal at (0.05) Significance Level

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

AB02 BSA2 Collimated Static Gamma at Depth

Raw Statistics

Number of Valid Observations



Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

AB02 BSA2 Uncollimated Surface Static Gamma (outlier removed)

     14

     13

 14914

 17680

 16326

   920.6

   334.6

     48.79

   263

     62.08

      9.699

     0.0569

      0.976

      0.934

      0.874

      0.438

      0.133

      0.226

      0.972

      0.404

      0.733

      0.143

      0.228

Data appear Gamma Distributed at (0.05) Significance Level

      0.973

      0.928

      0.874

      0.373

      0.141

      0.226

Data appear Lognormal at (0.05) Significance Level

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Raw Statistics

Number of Valid Observations
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Dixon's Outlier Test for AB02 BSA2 Uncollimated Surface Static Gamma

1.  Observation Value 20280 is a Potential Outlier (Upper Tail)?

2. Observation Value 14914 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for AB02 BSA2 Collimated Surface Static Gamma

1.  Observation Value 2798 is a Potential Outlier (Upper Tail)?

2. Observation Value 2350 is a Potential Outlier (Lower Tail)?

For 5% significance level, 2798 is not an outlier.

For 1% significance level, 2798 is not an outlier.

Test Statistic: 0.071

For 10% significance level, 2798 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 14914 is not an outlier.

For 5% significance level, 14914 is not an outlier.

For 1% significance level, 14914 is not an outlier.

For 5% significance level, 20280 is an outlier.

For 1% significance level, 20280 is not an outlier.

Test Statistic: 0.112

Test Statistic: 0.572

For 10% significance level, 20280 is an outlier. 

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616
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Dixon's Outlier Test for AB02 BSA2 Collimated Static Gamma at Depth

1.  Observation Value 3008 is a Potential Outlier (Upper Tail)?

2. Observation Value 2361 is a Potential Outlier (Lower Tail)?

For 10% significance level, 2361 is not an outlier.

For 5% significance level, 2361 is not an outlier.

For 1% significance level, 2361 is not an outlier.

For 5% significance level, 3008 is not an outlier.

For 1% significance level, 3008 is not an outlier.

Test Statistic: 0.254

Test Statistic: 0.065

For 10% significance level, 3008 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 2350 is not an outlier.

For 5% significance level, 2350 is not an outlier.

For 1% significance level, 2350 is not an outlier.

Test Statistic: 0.124



Dixon's Outlier Test for AB02 BSA2 Uncollimated Surface Static Gamma (outlier removed)

1.  Observation Value 17680 is a Potential Outlier (Upper Tail)?

2. Observation Value 14914 is a Potential Outlier (Lower Tail)?

For 10% significance level, 14914 is not an outlier.

For 5% significance level, 14914 is not an outlier.

For 1% significance level, 14914 is not an outlier.

For 5% significance level, 17680 is not an outlier.

For 1% significance level, 17680 is not an outlier.

Test Statistic: 0.117

Test Statistic: 0.167

For 10% significance level, 17680 is not an outlier.

Number of Observations = 14

10% critical value: 0.492

5% critical value: 0.546

1% critical value: 0.641
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     15

     15

      0.654

      1.82

      0.968

      0.318

     11.71

     0.0826

      9.416

      0.103

   -0.0762

      0.295

      0.922

      0.855

      0.881

     0.0192

      0.199

      0.22

Data appear Approximate Normal at (0.05) Significance Level

      0.96

      0.49

      0.737

      0.167

      0.221

Data appear Gamma Distributed at (0.05) Significance Level

      0.964

      0.924

      0.881

      0.241

      0.16

      0.22

Data appear Lognormal at (0.05) Significance Level

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

AB02 BSA2 Ra-226

Raw Statistics

Number of Valid Observations
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Dixon's Outlier Test for AB02 BSA2 Ra-226

1.  Observation Value 1.82 is a Potential Outlier (Upper Tail)?

2. Observation Value 0.654 is a Potential Outlier (Lower Tail)?

For 10% significance level, 0.654 is not an outlier.

For 5% significance level, 0.654 is not an outlier.

For 1% significance level, 0.654 is not an outlier.

For 5% significance level, 1.82 is not an outlier.

For 1% significance level, 1.82 is not an outlier.

Test Statistic: 0.037

Test Statistic: 0.481

For 10% significance level, 1.82 is an outlier. 

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616
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Dixon's Outlier Test for AB02 BSA2 Ra-226 (outlier removed)

1.  Observation Value 1.34 is a Potential Outlier (Upper Tail)?

2. Observation Value 0.654 is a Potential Outlier (Lower Tail)?

For 10% significance level, 0.654 is not an outlier.

For 5% significance level, 0.654 is not an outlier.

For 1% significance level, 0.654 is not an outlier.

For 5% significance level, 1.34 is not an outlier.

For 1% significance level, 1.34 is not an outlier.

Test Statistic: 0.053

Test Statistic: 0.377

For 10% significance level, 1.34 is not an outlier.

Number of Observations = 14

10% critical value: 0.492

5% critical value: 0.546

1% critical value: 0.641
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  2159    583

 14820  18483

 30664  20301

 30917  22640

 20685   2736

      0.132       0.505

      9.929       0.13

      1.7       4.066

     0.0703

     0.0193

 25337  24192

 25189  25186

 31811  27051

     10.04

      0.752

     0.0608

     0.0205

     58.68      58.6

   352.5    353

253393 253042

 20685   2702

 25322  24215

 25343  25322

 25490  27485

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB02 BSA2 Normalized 100% Walkover Gamma

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

New or Future K Observations   1

Number of Bootstrap Operations   2000
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 25514

 33564  33847

     0.0555

     0.0193

 25590  24233

 25410  25406

 34819  27763

  2068  25876

      1.183       0.951

  2158

 25881  25876

 25680  24282

 28896  25680

 32614  27645

 30917

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

   95% USL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

Data do not follow a Discernible Distribution (0.05)

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% WH USL    95% HW USL

Lognormal GOF Test

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage



     15      14

 14914  15746

 17680  16640

 20280  17212

 16590   1352

     0.0815       1.287

      9.714      0.0787

      2.566       2.409

      0.889

      0.881

      0.149

      0.22

 20060  18323

 19050  18814

 19848  19736

      0.424

      0.734

      0.132

      0.221

   169.4    135.6

     97.9    122.3

  5083   4068

 16590   1425

 19071  18440

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB02 BSA2 Uncollimated Surface Static Gamma

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

New or Future K Observations   1

Number of Bootstrap Operations   2000
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 19074  19001

 20173  20083

 20189

 19938  19951

      0.914

      0.881

      0.134

      0.22

 20240  18295

 19085  18826

 19992  19862

     15  20280

      0.789       0.537

     59

 20280  20280

 20280  17555

 20780  18460

 22678  19916

 20280

     15      15

  2350   2444

  2772   2632

  2798   2729

  2592    154.3

     0.0595     -0.219

      7.858      0.06

      2.566       2.409

Normal GOF Test

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Maximum Third Quartile

Mean SD

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Second Largest Median

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB02 BSA2 Collimated Surface Static Gamma

General Statistics

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



      0.919

      0.881

      0.148

      0.22

  2988   2790

  2873   2846

  2964   2951

      0.498

      0.734

      0.154

      0.221

   299.5    239.6

      8.654      10.82

  8985   7189

  2592    167.4

  2881   2809

  2882   2873

  3007   2997

  3010

  2980   2983

      0.917

      0.881

      0.145

      0.22

  3018   2794

  2886   2856

  2990   2975

     15   2798

      0.789       0.537
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  2798   2798   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% WH USL    95% HW USL

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level



  2798   2771

  3070   2780

  3286   2794

  2798

     15      14

  2361   2528

  2995   2635

  3008   2730

  2656    202.3

     0.0762       0.7

      7.882      0.0747

      2.566       2.409

      0.899

      0.881

      0.197

      0.22

  3176   2916

  3024   2989

  3144   3127

      0.628

      0.734

      0.185

      0.221

   189.6    151.7

     14.01      17.51

  5688   4552

  2656    215.7

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% USL 99% Percentile (z)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Second Largest Median

Maximum Third Quartile

Mean SD

General Statistics

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB02 BSA2 Collimated Static Gamma at Depth

95% Chebyshev UPL 99% Percentile

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile



  3031   2936

  3032   3021

  3197   3184

  3200

  3162   3164

      0.913

      0.881

      0.182

      0.22

  3210   2916

  3035   2996

  3172   3153

     15   3008

      0.789       0.537
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  3008   3008

  3008   2987

  3283   2999

  3567   3006

  3008

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

   95% USL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Lognormal GOF Test

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile



     14      13

 14914  15584

 17368  16532

 17680  17049

 16326    920.6

     0.0564     -0.307

      9.699      0.0569

      2.614       2.372

      0.934

      0.874

      0.133

      0.226

 18733  17506

 18014  17840

 18509  18468

      0.404

      0.733

      0.143

      0.228

   334.6    263

     48.79      62.08

  9370   7364

 16326   1007

 18066  17629

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB02 BSA2 Uncollimated Surface Static Gamma (outlier removed)

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

New or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.11/30/2020 4:35:54 PM



 18073  18017

 18851  18759

 18867

 18605  18618

      0.928

      0.874

      0.141

      0.226

 18917  17536

 18095  17902

 18658  18610

     14  17680

      0.737       0.512
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 17680  17680

 17680  17337

 19185  17477

 20480  17639

 17680

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



     15      15

      0.654       0.736

      1.34       0.965

      1.82       1.043

      0.968       0.318

      0.328       1.489

   -0.0762       0.295

      2.566       2.409

      0.855

      0.881

      0.199

      0.22

      1.783       1.375

      1.546       1.49

      1.733       1.707

      0.49

      0.737

      0.167

      0.221

     11.71       9.416

     0.0826       0.103

   351.4    282.5

      0.968       0.315

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB02 BSA2 Ra-226

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

Different or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 9:28:00 AM



      1.564       1.387

      1.569       1.538

      1.885       1.848

      1.904

      1.814       1.83

      0.924

      0.881

      0.16

      0.22

      1.976       1.353

      1.585       1.506

      1.886       1.841

     15       1.82

      0.789       0.537

     59

      1.82       1.82

      1.82       1.312

      1.952       1.484

      2.398       1.753

      1.82

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Approximate Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



     14      14

      0.654       0.734

      1.27       0.924

      1.34       0.99

      0.907       0.221

      0.244       0.659

    -0.124       0.237

      2.614       2.372

      0.909

      0.874

      0.187

      0.226

      1.484       1.19

      1.312       1.27

      1.431       1.421

      0.45

      0.734

      0.191

      0.228

     19.02      14.99

     0.0477      0.0605

   532.5    419.8

      0.907       0.234

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB02 BSA2 Ra-226 (outlier removed)

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

Different or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet_a.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 12:37:26 PM



      1.342       1.217

      1.347       1.323

      1.573       1.538

      1.588

      1.499       1.51

      0.926

      0.874

      0.18

      0.226

      1.641       1.197

      1.364       1.304

      1.55       1.533

     14       1.34

      0.737       0.512

     59

      1.34       1.34

      1.34       1.216

      1.593       1.295

      1.904       1.331

      1.34

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



  2159    583

      0

 14820  20685

 30917  20301

  2736      58.88

      0.132       0.505

     0.0703

     0.0193

 20782  20783

 20782

     10.04

      0.752

     0.0608

     0.0205

     58.68      58.6

   352.5    353

253393 253042

 20685   2702

251873

     0.0499 251872

 20781  20782

     0.0555

     0.0193

Lognormal GOF Test

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

Normal GOF Test

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB02 BSA2 100% Walkover Gamma

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.12/24/2020 9:32:31 AM



      9.604       9.929

     10.34       0.13

    N/A     20858

 20937  21047

 21263

 20782  20782

 20781  20781

 20784  20782

 20778

 20862  20942

 21053  21271

 20782  20782

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL or 95% Modified-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data



     15      14

      0

 14914  16590

 20280  16640

  1352    349.2

     0.0815       1.287

      0.889

      0.881

      0.149

      0.22

 17205  17288

 17224

      0.424

      0.734

      0.132

      0.221

   169.4    135.6

     97.9    122.3

  5083   4068

 16590   1425

  3921

     0.0324   3903

 17213  17291

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB02 BSA2 Uncollimated Surface Static Gamma

From File   WorkSheet_a.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.11/30/2020 4:32:27 PM



      0.914

      0.881

      0.134

      0.22

      9.61       9.714

      9.917      0.0787

    N/A     17600

 18058  18694

 19944

 17164  17205

 17140  17345

 17730  17169

 17311

 17637  18112

 18771  20064

 17205

     15      15

      0

  2350   2592

  2798   2632

   154.3      39.83

     0.0595     -0.219

      0.919

      0.881

      0.148

      0.225% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Number of Missing Observations

Minimum Mean

Maximum Median

AB02 BSA2 Collimated Surface Static Gamma

General Statistics

Total Number of Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test



  2662   2655

  2662

      0.498

      0.734

      0.154

      0.221

   299.5    239.6

      8.654      10.82

  8985   7189

  2592    167.4

  6993

     0.0324   6970

  2665   2674

      0.917

      0.881

      0.145

      0.22

      7.762       7.858

      7.937      0.06

    N/A      2712

  2767   2843

  2992

  2657   2662

  2655   2655

  2650   2651

  2652

  2711   2766

  2841   2988

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)



  2662

     15      14

      0

  2361   2656

  3008   2635

   202.3      52.24

     0.0762       0.7

      0.899

      0.881

      0.197

      0.22

  2748   2752

  2750

      0.628

      0.734

      0.185

      0.221

   189.6    151.7

     14.01      17.51

  5688   4552

  2656    215.7

  4396

     0.0324   4377

  2751   2762   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Number of Missing Observations

Minimum Mean

Maximum Median

AB02 BSA2 Collimated Static Gamma at Depth

General Statistics

Total Number of Observations Number of Distinct Observations

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.



      0.913

      0.881

      0.182

      0.22

      7.767       7.882

      8.009      0.0747

    N/A      2810

  2880   2977

  3167

  2742   2748

  2738   2764

  2752   2742

  2749

  2813   2884

  2983   3176

  2748

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test



     14      13

      0

 14914  16326

 17680  16532

   920.6    246

     0.0564     -0.307

      0.934

      0.874

      0.133

      0.226

 16762  16709

 16759

      0.404

      0.733

      0.143

      0.228

   334.6    263

     48.79      62.08

  9370   7364

 16326   1007

  7165

     0.0312   7139

 16778  16840

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB02 BSA2 Uncollimated Surface Static Gamma (outlier removed)

From File   WorkSheet_a.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.11/30/2020 4:36:20 PM



      0.928

      0.874

      0.141

      0.226

      9.61       9.699

      9.78      0.0569

    N/A     17072

 17409  17878

 18799

 16731  16762

 16712  16755

 16696  16703

 16709

 17064  17399

 17863  18774

 16762

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test



     15      15

      0

      0.654       0.968

      1.82       0.965

      0.318      0.082

      0.328       1.489

      0.855

      0.881

      0.199

      0.22

      1.112       1.136

      1.117

      0.49

      0.737

      0.167

      0.221

     11.71       9.416

     0.0826       0.103

   351.4    282.5

      0.968       0.315

   244.6

     0.0324    240.2

      1.118       1.138

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 9:29:21 AM

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB02 BSA2 Ra-226

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)



      0.924

      0.881

      0.16

      0.22

    -0.425    -0.0762

      0.599       0.295

      1.122       1.188

      1.289       1.429

      1.705

      1.103       1.112

      1.102       1.176

      1.216       1.109

      1.138

      1.214       1.325

      1.48       1.784

      1.112

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Lognormal GOF Test

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test

When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.



     14      14

      0

      0.654       0.907

      1.34       0.924

      0.221      0.059

      0.244       0.659

      0.909

      0.874

      0.187

      0.226

      1.011       1.015

      1.013

      0.45

      0.734

      0.191

      0.228

     19.02      14.99

     0.0477      0.0605

   532.5    419.8

      0.907       0.234

   373.3

     0.0312    367.4

      1.02       1.036

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB02 BSA2 Ra-226 (outlier removed)

From File   WorkSheet_a.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 12:38:09 PM



      0.926

      0.874

      0.18

      0.226

    -0.425     -0.124

      0.293       0.237

      1.025       1.08

      1.158       1.267

      1.482

      1.004       1.011

      1.001       1.021

      1.021       0.998

      1.009

      1.084       1.164

      1.276       1.494

      1.011

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Lognormal GOF Test



Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

     15

     14

 15158

 18868

 17017

  1171

   226.5

     75.14

   181.2

     93.9

      9.74

     0.0688

      0.974

      0.933

      0.881

      0.379

      0.158

      0.22

Data appear Normal at (0.05) Significance Level

      0.972

      0.499

      0.734

      0.168

      0.221

Data appear Gamma Distributed at (0.05) Significance Level

      0.974

      0.934

      0.881

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

AB03 BSA2 Uncollimated Surface Static Gamma

Raw Statistics

Number of Valid Observations

From File   WorkSheet_b.xls

Full Precision   OFF

Confidence Coefficient   0.95

User Selected Options

Date/Time of Computation   ProUCL 5.11/30/2020 4:40:27 PM



      0.389

      0.165

      0.22

Data appear Lognormal at (0.05) Significance Level

     15

     12

  1781

  2364

  2082

   170.1

   159.2

     13.08

   127.4

     16.34

      7.638

     0.0823

      0.986

      0.963

      0.881

      0.788

      0.152

      0.22

Data appear Normal at (0.05) Significance Level

      0.983

      0.304

      0.734

      0.161

      0.221

Data appear Gamma Distributed at (0.05) Significance Level

      0.985

      0.962

      0.881

      0.771

      0.152

      0.22

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal GOF Test Results

Correlation Coefficient R

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Theta hat

Kstar

Theta star

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

AB03 BSA2 Collimated Surface Static Gamma



Data appear Lognormal at (0.05) Significance Level

     15

     14

  1760

  2332

  2064

   225.6

     88.83

     23.24

     71.11

     29.03

      7.627

      0.11

      0.937

      0.85

      0.881

     0.0262

      0.245

      0.22

      0.93

      0.961

      0.734

      0.256

      0.221

Data not Gamma Distributed at (0.05) Significance Level

      0.938

      0.852

      0.881

     0.028

      0.249

      0.22

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Lognormal at (0.05) Significance Level

Non-parametric GOF Test Results

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

AB03 BSA2 Collimated Static Gamma at Depth

Raw Statistics

Number of Valid Observations



Data do not follow a discernible distribution at (0.05) Level of Significance 



Dixon's Outlier Test for AB03 BSA2 Uncollimated Surface Static Gamma

1.  Observation Value 18868 is a Potential Outlier (Upper Tail)?

2. Observation Value 15158 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for AB03 BSA2 Collimated Surface Static Gamma

1.  Observation Value 2364 is a Potential Outlier (Upper Tail)?

2. Observation Value 1781 is a Potential Outlier (Lower Tail)?

For 5% significance level, 2364 is not an outlier.

For 1% significance level, 2364 is not an outlier.

Test Statistic: 0.279

For 10% significance level, 2364 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 15158 is not an outlier.

For 5% significance level, 15158 is not an outlier.

For 1% significance level, 15158 is not an outlier.

For 5% significance level, 18868 is not an outlier.

For 1% significance level, 18868 is not an outlier.

Test Statistic: 0.241

Test Statistic: 0.214

For 10% significance level, 18868 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616
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Dixon's Outlier Test for AB03 BSA2 Collimated Static Gamma at Depth

1.  Observation Value 2332 is a Potential Outlier (Upper Tail)?

2. Observation Value 1760 is a Potential Outlier (Lower Tail)?

For 10% significance level, 1760 is not an outlier.

For 5% significance level, 1760 is not an outlier.

For 1% significance level, 1760 is not an outlier.

For 5% significance level, 2332 is not an outlier.

For 1% significance level, 2332 is not an outlier.

Test Statistic: 0.078

Test Statistic: 0.060

For 10% significance level, 2332 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 1781 is not an outlier.

For 5% significance level, 1781 is not an outlier.

For 1% significance level, 1781 is not an outlier.

Test Statistic: 0.279



Num Obs Num Miss Num Valid Detects NDs % NDs

     15       0      15      14       1   6.67%

Number Minimum Maximum Mean Median SD

      1       0.5       0.5       0.5       0.5     N/A    

     14       0.425       1.23       0.766       0.689       0.272

     15       0.425       1.23       0.749       0.63       0.271

     15       0.25       1.23       0.732       0.63       0.294

     15       0.352       1.23       0.739       0.63       0.283

     15       0.382       1.23       0.741       0.63       0.28

     15       0.419       1.23       0.743       0.63       0.277

K hat K Star Theta hat Log Mean Log Stdv Log CV

      8.837       6.991      0.0867     -0.324       0.352     -1.087

      8.662       6.974      0.0864     -0.348       0.352     -1.011

      6.221       5.021       0.118     -0.395       0.436     -1.106

      7.717       6.218      0.096     -0.366       0.377     -1.029

-- -- --     -0.36       0.367     -1.02

No NDs NDs = DL NDs = DL/2Normal ROS

      0.964       0.954       0.98       0.971

Test value Crit. (0.05)

      0.912       0.874

      0.893       0.881

      0.95       0.881

      0.927       0.881

      0.192       0.226

      0.203       0.22

      0.169       0.22

      0.183       0.22

No NDs NDs = DL NDs = DL/2Gamma ROS

      0.975       0.971       0.979       0.978

Gamma GOF Test Results

Correlation Coefficient R

Lilliefors (NDs = DL) Data Appear Normal

Lilliefors (NDs = DL/2) Data Appear Normal

Lilliefors (Normal ROS Estimates) Data Appear Normal

Shapiro-Wilk (NDs = DL/2) Data Appear Normal

Shapiro-Wilk (Normal ROS Estimates) Data Appear Normal

Lilliefors (Detects Only) Data Appear Normal

Conclusion with Alpha(0.05)

Shapiro-Wilk (Detects Only) Data Appear Normal

Shapiro-Wilk (NDs = DL) Data Appear Normal

Correlation Coefficient R

Statistics (NDs = DL) 

Statistics (NDs = DL/2) 

Statistics (Gamma ROS Estimates) 

Statistics (Lognormal ROS Estimates) 

Normal GOF Test Results

Statistics (Normal ROS Imputed Data)

Statistics (Gamma ROS Imputed Data)

Statistics (Lognormal ROS Imputed Data)

Statistics (Non-Detects Only)

Statistics (Non-Detects Only)

Statistics (Non-Detects Only)

Statistics (All: NDs treated as DL value)

Statistics (All: NDs treated as DL/2 value)

AB03 BSA2 Ra-226

Raw Statistics

From File   WorkSheet_a.xls
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Test value Crit. (0.05)

      0.411       0.735

      0.174       0.229

      0.538       0.738

      0.181       0.222

      0.252       0.738

      0.124       0.222

      0.365       0.738

      0.157       0.222

No NDs NDs = DL NDs = DL/2 Log ROS

      0.978       0.971       0.976       0.977

Test value Crit. (0.05)

      0.938       0.874

      0.924       0.881

      0.952       0.881

      0.933       0.881

      0.153       0.226

      0.164       0.22

      0.106       0.22

      0.145       0.22

Note: Substitution methods such as DL or DL/2 are not recommended.

Lilliefors (NDs = DL) Data Appear Lognormal

Lilliefors (NDs = DL/2) Data Appear Lognormal

Lilliefors (Lognormal ROS Estimates) Data Appear Lognormal

Shapiro-Wilk (NDs = DL/2) Data Appear Lognormal

Shapiro-Wilk (Lognormal ROS Estimates) Data Appear Lognormal

Lilliefors (Detects Only) Data Appear Lognormal

Conclusion with Alpha(0.05)

Shapiro-Wilk (Detects Only) Data Appear Lognormal

Shapiro-Wilk (NDs = DL) Data Appear Lognormal

Lognormal GOF Test Results

Correlation Coefficient R

Kolmogorov-Smirnov (NDs = DL/2) Data Appear Gamma Distributed

Anderson-Darling (Gamma ROS Estimates)

Kolmogorov-Smirnov (Gamma ROS Est.) Data Appear Gamma Distributed

Anderson-Darling (NDs = DL)

Kolmogorov-Smirnov (NDs = DL) Data Appear Gamma Distributed

Anderson-Darling (NDs = DL/2)

Conclusion with Alpha(0.05)

Anderson-Darling (Detects Only)

Kolmogorov-Smirnov (Detects Only) Detected Data Appear Gamma Distributed



Dixon's Outlier Test for AB03 BSA2 Ra-226

1.  Observation Value 1.23 is a Potential Outlier (Upper Tail)?

2. Observation Value 0.425 is a Potential Outlier (Lower Tail)?

For 10% significance level, 0.425 is not an outlier.

For 5% significance level, 0.425 is not an outlier.

For 1% significance level, 0.425 is not an outlier.

For 5% significance level, 1.23 is not an outlier.

For 1% significance level, 1.23 is not an outlier.

Test Statistic: 0.113

Test Statistic: 0.192

For 10% significance level, 1.23 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616
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     15      14

 15158  16006

 18550  16854

 18868  17967

 17017   1171

     0.0688      0.0843

      9.74      0.0688

      2.566       2.409

      0.933

      0.881

      0.158

      0.22

 20021  18517

 19146  18942

 19837  19740

      0.499

      0.734

      0.168

      0.221

   226.5    181.2

     75.14      93.9

  6794   5437

 17017   1264

 19209  18655

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB03 BSA2 Uncollimated Surface Static Gamma

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

New or Future K Observations   1

Number of Bootstrap Operations   2000
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 19217  19148

 20172  20094

 20193

 19967  19985

      0.934

      0.881

      0.165

      0.22

 20258  18544

 19243  19014

 20041  19927

     15  18868

      0.789       0.537

     59

 18868  18868

 18868  18423

 20644  18645

 22287  18823

 18868

     15      12

  1781   1945

  2279   2067

  2364   2237

  2082    170.1

     0.0817    -0.0562

      7.638      0.0823

      2.566       2.409

Normal GOF Test

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Maximum Third Quartile

Mean SD

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Second Largest Median

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB03 BSA2 Collimated Surface Static Gamma

General Statistics

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



      0.963

      0.881

      0.152

      0.22

  2519   2300

  2391   2362

  2492   2478

      0.304

      0.734

      0.161

      0.221

   159.2    127.4

     13.08      16.34

  4777   3823

  2082    184.4

  2404   2322

  2405   2394

  2547   2535

  2551

  2516   2520

      0.962

      0.881

      0.152

      0.22

  2563   2306

  2411   2376

  2530   2513

     15   2364

      0.789       0.537

     59

  2364   2364   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% WH USL    95% HW USL

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level



  2364   2262

  2609   2305

  2848   2352

  2364

     15      14

  1760   1861

  2332   2014

  2332   2274

  2064    225.6

      0.109    -0.0745

      7.627       0.11

      2.566       2.409

      0.85

      0.881

      0.245

      0.22

  2643   2353

  2475   2435

  2608   2589

      0.961

      0.734

      0.256

      0.221

     88.83      71.11

     23.24      29.03

  2665   2133

  2064    244.8

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

   95% USL 99% Percentile (z)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data Not Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Second Largest Median

Maximum Third Quartile

Mean SD

General Statistics

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB03 BSA2 Collimated Static Gamma at Depth

95% Chebyshev UPL 99% Percentile

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile



  2496   2384

  2499   2483

  2693   2676

  2700

  2651   2657

      0.852

      0.881

      0.249

      0.22

  2724   2364

  2508   2461

  2677   2653

     15   2332

      0.789       0.537

     59

  2332   2332

  2332   2319

  2763   2332

  3080   2332

  2332

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

   95% USL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

Data do not follow a Discernible Distribution (0.05)

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Lognormal GOF Test

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile



     15       0

     15

     14       1

     14       1

      0.425       0.5

      1.23       0.5

     0.0738       6.667%

      0.766       0.272

    -0.324       0.352

      2.566       2.409

      0.912

      0.874

      0.192

      0.226

      0.746       0.264

      1.424       1.227

      1.085       1.181

      1.361       1.383

      0.732       0.294

      1.486       1.266

      1.108       1.215

      1.415       1.44

      0.411

      0.735

      0.174

      0.229

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

99% Percentile (z) 95% USL

DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

Mean SD

95% UTL95% Coverage 95% UPL (t)

90% Percentile (z) 95% Percentile (z)

90% KM Percentile (z) 95% KM Percentile (z)

99% KM Percentile (z) 95% KM USL

DL/2 Substitution Background Statistics Assuming Normal Distribution

Detected Data appear Normal at 5% Significance Level

Kaplan Meier (KM) Background Statistics Assuming Normal Distribution

KM Mean KM SD

95% UTL95% Coverage 95% KM UPL (t)

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Mean Detected SD Detected

Mean of Detected Logged Data SD of Detected Logged Data

Critical Values for Background Threshold Values (BTVs)

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detected Percent Non-Detects

Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

AB03 BSA2 Ra-226

General Statistics

Total Number of Observations Number of Missing Observations

Coverage   95%

Different or Future K Observations   1

Number of Bootstrap Operations   2000
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      8.837       6.991

     0.0867       0.11

   247.4    195.7

      0.766

      0.29      23.66

      0.382       0.741

      1.23       0.63

      0.28       0.378

      7.717       6.218

     0.096       0.119

   231.5    186.6

      0.741       0.297

     21.61       1.138

      1.287       1.6

     WH     HW      WH     HW

      1.645       1.681       1.318       1.33

      1.572       1.602

      0.746       0.264

     0.0699      0.0709

      7.965       6.416

   238.9    192.5

     0.0937       0.116

      0.976       1.139

      1.287       1.595

     WH     HW      WH     HW

      1.574       1.603       1.278       1.287

      1.214       1.221       1.509       1.532

      0.938

      0.874

      0.153

      0.226

Detected Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

95% KM Gamma Percentile 95% Gamma USL

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

The following statistics are computed using gamma distribution and KM estimates

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

95% Approx. Gamma UTL with 95% Coverage 95% Approx. Gamma UPL

theta hat (KM) theta star (KM)

80% gamma percentile (KM) 90% gamma percentile (KM)

95% gamma percentile (KM) 99% gamma percentile (KM)

Variance (KM) SE of Mean (KM)

k hat (KM) k star (KM)

nu hat (KM) nu star (KM)

95% Gamma USL

Estimates of Gamma Parameters using KM Estimates

Mean (KM) SD (KM)

The following statistics are computed using Gamma ROS Statistics on Imputed Data

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

95% Approx. Gamma UTL with 95% Coverage 95% Approx. Gamma UPL

MLE Mean (bias corrected) MLE Sd (bias corrected)

95% Percentile of Chisquare (2kstar) 90% Percentile

95% Percentile 99% Percentile 

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected)

MLE Sd (bias corrected) 95% Percentile of Chisquare (2kstar)

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)



      0.743     -0.36

      0.277       0.367

      1.79       1.23

      1.23       1.361

      1.117       1.276

      1.639       1.69

    -0.354       1.711

      0.347       1.32

      1.243       1.62

      0.732     -0.395

      0.294       0.436

      2.064       1.49

      1.179       1.381

      1.859       1.927

     15       1.23

      0.789       0.537

     59       1.23

      1.23       1.936

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC 95% UPL

95% USL 95% KM Chebyshev UPL

Nonparametric Distribution Free Background Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)

Order of Statistic, r 95% UTL with95% Coverage

90% Percentile (z) 95% Percentile (z)

99% Percentile (z) 95% USL

DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

95% UTL95% Coverage 95% UPL (t)

KM SD of Logged Data 95% KM UPL (Lognormal)

95% KM Percentile Lognormal (z) 95% KM USL (Lognormal)

Background DL/2 Statistics Assuming Lognormal Distribution

99% Percentile (z) 95% USL

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean of Logged Data 95% KM UTL (Lognormal)95% Coverage

95% UTL95% Coverage 95% BCA UTL95% Coverage

95% Bootstrap (%) UTL95% Coverage 95% UPL (t)

90% Percentile (z) 95% Percentile (z)

Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale



     15      14

      0

 15158  17017

 18868  16854

  1171    302.3

     0.0688      0.0843

      0.933

      0.881

      0.158

      0.22

 17549  17521

 17550

      0.499

      0.734

      0.168

      0.221

   226.5    181.2

     75.14      93.9

  6794   5437

 17017   1264

  5266

     0.0324   5246

 17567  17636

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB03 BSA2 Uncollimated Surface Static Gamma

From File   WorkSheet_b.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.11/30/2020 4:41:36 PM



      0.934

      0.881

      0.165

      0.22

      9.626       9.74

      9.845      0.0688

    N/A     17924

 18335  18906

 20027

 17514  17549

 17502  17564

 17489  17490

 17483

 17923  18334

 18904  20024

 17549

     15      12

      0

  1781   2082

  2364   2067

   170.1      43.93

     0.0817    -0.0562

      0.963

      0.881

      0.152

      0.225% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Number of Missing Observations

Minimum Mean

Maximum Median

AB03 BSA2 Collimated Surface Static Gamma

General Statistics

Total Number of Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test



  2159   2154

  2159

      0.304

      0.734

      0.161

      0.221

   159.2    127.4

     13.08      16.34

  4777   3823

  2082    184.4

  3680

     0.0324   3663

  2163   2173

      0.962

      0.881

      0.152

      0.22

      7.485       7.638

      7.768      0.0823

    N/A      2215

  2275   2358

  2522

  2154   2159

  2153   2161

  2153   2149

  2148

  2214   2273

  2356   2519

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)



  2159

     15      14

      0

  1760   2064

  2332   2014

   225.6      58.24

      0.109    -0.0745

      0.85

      0.881

      0.245

      0.22

  2167   2159

  2167

      0.961

      0.734

      0.256

      0.221

     88.83      71.11

     23.24      29.03

  2665   2133

  2064    244.8

  2027

     0.0324   2014

  2173   2186   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Number of Missing Observations

Minimum Mean

Maximum Median

AB03 BSA2 Collimated Static Gamma at Depth

General Statistics

Total Number of Observations Number of Distinct Observations

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.



      0.852

      0.881

      0.249

      0.22

      7.473       7.627

      7.754       0.11

  2175   2241

  2321   2432

  2650

  2160   2167

  2158   2164

  2150   2158

  2154

  2239   2318

  2428   2644

  2167   2167

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Suggested UCL to Use

95% Student's-t UCL or 95% Modified-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test



     15      15

     14       1

     14       1

      0.425       0.5

      1.23       0.5

     0.0738       6.667%

      0.766       0.272

      0.689       0.354

      0.529     -1.075

    -0.324       0.352

      0.912

      0.874

      0.192

      0.226

      0.746      0.0709

      0.264       0.864

      0.871       0.859

      0.863       0.888

      0.959       1.055

      1.189       1.451

      0.411

      0.735

      0.174

      0.229

      8.837       6.991

     0.0867       0.11

   247.4    195.7

      0.766

nu hat (MLE) nu star (bias corrected)

Mean (detects)

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean KM Standard Error of Mean

KM SD    95% KM (BCA) UCL

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Number of Bootstrap Operations   2000

AB03 BSA2 Ra-226

General Statistics

From File   WorkSheet_a.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 9:40:36 AM



      0.382       0.741

      1.23       0.63

      0.28       0.378

      7.717       6.218

     0.096       0.119

   231.5    186.6

     0.0324

   156    152.5

      0.886       0.906

      0.746       0.264

     0.0699      0.0709

      7.965       6.416

   238.9    192.5

     0.0937       0.116

      0.976       1.139

      1.287       1.595

   161.4    157.9

      0.89       0.909

      0.938

      0.874

      0.153

      0.226

      0.743     -0.36

      0.277       0.367

      0.869       0.866

      0.87       0.883

      0.903

    -0.354       0.702

      0.347       1.921

     0.0933       0.891

      0.347       1.921

     0.0933

KM Standard Error of Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) KM Geo Mean

KM SD (logged)    95% Critical H Value (KM-Log)

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

95% gamma percentile (KM) 99% gamma percentile (KM)

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (192.49, α) Adjusted Chi Square Value (192.49, β)

nu hat (KM) nu star (KM)

theta hat (KM) theta star (KM)

80% gamma percentile (KM) 90% gamma percentile (KM)

Mean (KM) SD (KM)

Variance (KM) SE of Mean (KM)

k hat (KM) k star (KM)

Approximate Chi Square Value (186.55, α) Adjusted Chi Square Value (186.55, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Estimates of Gamma Parameters using KM Estimates

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

Adjusted Level of Significance (β)

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Gamma ROS Statistics using Imputed Non-Detects



      0.732     -0.395

      0.294       0.436

      0.866       0.936

      0.871

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale



Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

AB03 BSA3 Normalized 100% Walkover Gamma

  2303

   379

 13853

 25508

 18514

  1687

   121.3

   152.6

   121.1

   152.8

      9.822

     0.0909

      0.997

     0.0283

     0.0186

      0.999

      0.38

      0.752

     0.0162

     0.0195

Data appear Gamma Distributed at (0.05) Significance Level

      1

     0.0156

     0.0186

Data appear Approximate_Lognormal at (0.05) Significance Level

Correlation Coefficient R

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

Normal GOF Test Results

Correlation Coefficient R

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Normal at (0.05) Significance Level

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Raw Statistics

Number of Valid Observations

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   0.95

User Selected Options

Date/Time of Computation   ProUCL 5.12/27/2020 12:06:21 PM



Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

     15

     15

 15704

 17574

 16548

   551.9

   965.4

     17.14

   772.3

     21.43

      9.714

     0.0333

      0.979

      0.951

      0.881

      0.569

      0.158

      0.22

      0.979

      0.367

      0.734

      0.161

      0.221

Data appear Gamma Distributed at (0.05) Significance Level

      0.979

      0.951

      0.881

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

AB03 BSA3 Uncollimated Surface Static Gamma

Raw Statistics

Number of Valid Observations
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      0.578

      0.164

      0.22

Data appear Lognormal at (0.05) Significance Level

     15

     15

  2538

  3078

  2791

   159.1

   334.5

      8.342

   267.7

     10.43

      7.933

     0.0564

      0.978

      0.948

      0.881

      0.527

      0.176

      0.22

      0.98

      0.323

      0.734

      0.169

      0.221

Data appear Gamma Distributed at (0.05) Significance Level

      0.982

      0.956

      0.881

      0.659

      0.165

      0.22

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal GOF Test Results

Correlation Coefficient R

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Theta hat

Kstar

Theta star

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

AB03 BSA3 Collimated Surface Static Gamma



Data appear Lognormal at (0.05) Significance Level

     15

     15

  2462

  3168

  2843

   238.9

   149.4

     19.03

   119.6

     23.77

      7.949

     0.0851

      0.976

      0.933

      0.881

      0.395

      0.14

      0.22

      0.971

      0.369

      0.734

      0.145

      0.221

Data appear Gamma Distributed at (0.05) Significance Level

      0.974

      0.929

      0.881

      0.349

      0.135

      0.22

Data appear Lognormal at (0.05) Significance Level

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

AB03 BSA3 Collimated Static Gamma at Depth

Raw Statistics

Number of Valid Observations



Dixon's Outlier Test for AB03 BSA3 Uncollimated Surface Static Gamma

1.  Observation Value 17574 is a Potential Outlier (Upper Tail)?

2. Observation Value 15704 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for AB03 BSA3 Collimated Surface Static Gamma

1.  Observation Value 3078 is a Potential Outlier (Upper Tail)?

2. Observation Value 2538 is a Potential Outlier (Lower Tail)?

For 5% significance level, 3078 is not an outlier.

For 1% significance level, 3078 is not an outlier.

Test Statistic: 0.273

For 10% significance level, 3078 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 15704 is not an outlier.

For 5% significance level, 15704 is not an outlier.

For 1% significance level, 15704 is not an outlier.

For 5% significance level, 17574 is not an outlier.

For 1% significance level, 17574 is not an outlier.

Test Statistic: 0.141

Test Statistic: 0.236

For 10% significance level, 17574 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616
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Dixon's Outlier Test for AB03 BSA3 Collimated Static Gamma at Depth

1.  Observation Value 3168 is a Potential Outlier (Upper Tail)?

2. Observation Value 2462 is a Potential Outlier (Lower Tail)?

For 10% significance level, 2462 is not an outlier.

For 5% significance level, 2462 is not an outlier.

For 1% significance level, 2462 is not an outlier.

For 5% significance level, 3168 is not an outlier.

For 1% significance level, 3168 is not an outlier.

Test Statistic: 0.176

Test Statistic: 0.073

For 10% significance level, 3168 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 2538 is not an outlier.

For 5% significance level, 2538 is not an outlier.

For 1% significance level, 2538 is not an outlier.

Test Statistic: 0.256



     15

     15

      0.539

      1.11

      0.784

      0.148

     30.14

     0.026

     24.15

     0.0325

    -0.26

      0.19

      0.984

      0.973

      0.881

      0.848

      0.133

      0.22

      0.988

      0.21

      0.735

      0.11

      0.221

Data appear Gamma Distributed at (0.05) Significance Level

      0.988

      0.979

      0.881

      0.926

      0.108

      0.22

Data appear Lognormal at (0.05) Significance Level

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

AB03 BSA3 Ra-226

Raw Statistics

Number of Valid Observations
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Dixon's Outlier Test for AB03 BSA3 Ra-226

1.  Observation Value 1.11 is a Potential Outlier (Upper Tail)?

2. Observation Value 0.539 is a Potential Outlier (Lower Tail)?

For 10% significance level, 0.539 is not an outlier.

For 5% significance level, 0.539 is not an outlier.

For 1% significance level, 0.539 is not an outlier.

For 5% significance level, 1.11 is not an outlier.

For 1% significance level, 1.11 is not an outlier.

Test Statistic: 0.225

Test Statistic: 0.363

For 10% significance level, 1.11 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616
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  2303    379

 13853  17340

 24775  18448

 25508  19580

 18514   1687

     0.0911       0.3

      9.822      0.0909

      1.698       4.082

     0.0283

     0.0186

 21379  20675

 21290  21288

 25399  22438

      0.38

      0.752

     0.0162

     0.0195

   121.3    121.1

   152.6    152.8

558722 557995

 18514   1682

 21365  20699

 21376  21364

 21462  22650

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB03 BSA3 Normalized 100% Walkover Gamma

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

New or Future K Observations   1

Number of Bootstrap Operations   2000
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 21474

 26194  26315

     0.0156

     0.0186

 21513  20714

 21411  21409

 26714  22776

  2205  21480

      1.172       0.947

  2309

 21507  21477

 21331  20665

 23576  21331

 25869  22910

 25508

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

   95% USL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

Data appear Gamma Distributed at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% WH USL    95% HW USL

Lognormal GOF Test

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage



     15      15

 15704  16172

 17334  16571

 17574  16754

 16548    551.9

     0.0333       0.16

      9.714      0.0333

      2.566       2.409

      0.951

      0.881

      0.158

      0.22

 17964  17256

 17552  17456

 17878  17832

      0.367

      0.734

      0.161

      0.221

   965.4    772.3

     17.14      21.43

 28961  23170

 16548    595.5

 17566  17316

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB03 BSA3 Uncollimated Surface Static Gamma

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

New or Future K Observations   1

Number of Bootstrap Operations   2000
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 17567  17540

 17998  17965

 18002

 17906  17910

      0.951

      0.881

      0.164

      0.22

 18015  17261

 17573  17471

 17921  17872

     15  17574

      0.789       0.537

     59

 17574  17574

 17574  17273

 18258  17406

 19033  17540

 17574

     15      15

  2538   2694

  3075   2759

  3078   2886

  2791    159.1

     0.057       0.535

      7.933      0.0564

      2.566       2.409

Normal GOF Test

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Maximum Third Quartile

Mean SD

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Second Largest Median

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB03 BSA3 Collimated Surface Static Gamma

General Statistics

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



      0.948

      0.881

      0.176

      0.22

  3199   2995

  3080   3052

  3174   3161

      0.323

      0.734

      0.169

      0.221

   334.5    267.7

      8.342      10.43

 10036   8030

  2791    170.6

  3085   3011

  3086   3077

  3213   3203

  3215

  3186   3187

      0.956

      0.881

      0.165

      0.22

  3221   2995

  3088   3057

  3192   3177

     15   3078

      0.789       0.537

     59

  3078   3078   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% WH USL    95% HW USL

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level



  3078   3029

  3284   3076

  3507   3078

  3078

     15      15

  2462   2659

  3141   2860

  3168   3042

  2843    238.9

     0.084     -0.211

      7.949      0.0851

      2.566       2.409

      0.933

      0.881

      0.14

      0.22

  3456   3149

  3278   3236

  3419   3399

      0.369

      0.734

      0.145

      0.221

   149.4    119.6

     19.03      23.77

  4483   3588

  2843    260

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% USL 99% Percentile (z)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Second Largest Median

Maximum Third Quartile

Mean SD

General Statistics

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB03 BSA3 Collimated Static Gamma at Depth

95% Chebyshev UPL 99% Percentile

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile



  3297   3181

  3300   3284

  3499   3483

  3506

  3456   3461

      0.929

      0.881

      0.135

      0.22

  3525   3160

  3308   3259

  3478   3454

     15   3168

      0.789       0.537

     59

  3168   3168

  3168   3135

  3583   3149

  3919   3164

  3168

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

   95% USL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Lognormal GOF Test

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile



     15      15

      0.539       0.695

      0.941       0.797

      1.11       0.838

      0.784       0.148

      0.189       0.365

    -0.26       0.19

      2.566       2.409

      0.973

      0.881

      0.133

      0.22

      1.163       0.973

      1.053       1.027

      1.14       1.128

      0.21

      0.735

      0.11

      0.221

     30.14      24.15

     0.026      0.0325

   904.1    724.6

      0.784       0.16

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB03 BSA3 Ra-226

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

Different or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet_b.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 9:48:48 AM



      1.074       0.994

      1.078       1.064

      1.216       1.202

      1.225

      1.185       1.193

      0.979

      0.881

      0.108

      0.22

      1.255       0.984

      1.089       1.054

      1.219       1.2

     15       1.11

      0.789       0.537

     59

      1.11       1.11

      1.11       0.939

      1.242       0.992

      1.449       1.086

      1.11

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



  2303    379

      0

 13853  18514

 25508  18448

  1687      35.15

     0.0911       0.3

     0.0283

     0.0186

 18571  18572

 18571

      0.38

      0.752

     0.0162

     0.0195

   121.3    121.1

   152.6    152.8

558722 557995

 18514   1682

556259

     0.0499 556258

 18571  18571

     0.0156

     0.0186

Lognormal GOF Test

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

Normal GOF Test

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB03 BSA3 Normalized 100% Walkover Gamma

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.12/27/2020 12:07:41 PM



      9.536       9.822

     10.15      0.0909

    N/A     18619

 18667  18733

 18863

 18571  18571

 18571  18570

 18574  18572

 18575

 18619  18667

 18733  18863

 18571

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Approximate Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data



     15      15

      0

 15704  16548

 17574  16571

   551.9    142.5

     0.0333       0.16

      0.951

      0.881

      0.158

      0.22

 16799  16789

 16800

      0.367

      0.734

      0.161

      0.221

   965.4    772.3

     17.14      21.43

 28961  23170

 16548    595.5

 22817

     0.0324  22774

 16804  16836

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB03 BSA3 Uncollimated Surface Static Gamma

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.11/31/2020 10:14:04 AM



      0.951

      0.881

      0.164

      0.22

      9.662       9.714

      9.774      0.0333

    N/A     16975

 17169  17437

 17964

 16783  16799

 16773  16813

 16803  16779

 16774

 16976  17169

 17438  17966

 16799

     15      15

      0

  2538   2791

  3078   2759

   159.1      41.08

     0.057       0.535

      0.948

      0.881

      0.176

      0.225% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Number of Missing Observations

Minimum Mean

Maximum Median

AB03 BSA3 Collimated Surface Static Gamma

General Statistics

Total Number of Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test



  2863   2864

  2864

      0.323

      0.734

      0.169

      0.221

   334.5    267.7

      8.342      10.43

 10036   8030

  2791    170.6

  7823

     0.0324   7798

  2865   2874

      0.956

      0.881

      0.165

      0.22

      7.839       7.933

      8.032      0.0564

    N/A      2913

  2968   3045

  3195

  2858   2863

  2857   2871

  2871   2858

  2861

  2914   2970

  3047   3199

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)



  2863

     15      15

      0

  2462   2843

  3168   2860

   238.9      61.68

     0.084     -0.211

      0.933

      0.881

      0.14

      0.22

  2952   2941

  2951

      0.369

      0.734

      0.145

      0.221

   149.4    119.6

     19.03      23.77

  4483   3588

  2843    260

  3449

     0.0324   3433

  2957   2971

      0.929

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Minimum Mean

Maximum Median

SD Std. Error of Mean

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

AB03 BSA3 Collimated Static Gamma at Depth

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.



      0.881

      0.135

      0.22

      7.809       7.949

      8.061      0.0851

    N/A      3031

  3116   3234

  3465

  2945   2952

  2939   2951

  2938   2940

  2938

  3028   3112

  3228   3457

  2952

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level



     15      15

      0

      0.539       0.784

      1.11       0.797

      0.148      0.0382

      0.189       0.365

      0.973

      0.881

      0.133

      0.22

      0.851       0.851

      0.852

      0.21

      0.735

      0.11

      0.221

     30.14      24.15

     0.026      0.0325

   904.1    724.6

      0.784       0.16

   663.2

     0.0324    655.9

      0.857       0.866

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB03 BSA3 Ra-226

From File   WorkSheet_b.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 9:49:51 AM



      0.979

      0.881

      0.108

      0.22

    -0.618     -0.26

      0.104       0.19

      0.86       0.9

      0.953       1.025

      1.169

      0.847       0.851

      0.846       0.86

      0.866       0.848

      0.844

      0.898       0.95

      1.022       1.164

      0.851

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Lognormal GOF Test



  8449

   481

  1624

 20552

  9796

  1095

     80.51

   121.7

     80.48

   121.7

      9.184

      0.112

      0.987

     0.038

    0.00974

      0.992

     10.59

      0.752

     0.0276

     0.0181

      0.983

     0.0251

    0.00974

Data do not follow a discernible distribution at (0.05) Level of Significance 

Correlation Coefficient R

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Lognormal at (0.05) Significance Level

Non-parametric GOF Test Results

K-S Test Statistic

K-S Critical(0.05)  Value

Data not Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

Normal GOF Test Results

Correlation Coefficient R

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Normal at (0.05) Significance Level

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

AB03 BSA4 Normalized 100% Walkover Gamma

Raw Statistics

Number of Valid Observations

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   0.95

Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.12/18/2020 12:44:04 PM



Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

     15

     13

  8746

  9755

  9238

   276.6

  1201

      7.693

   960.6

      9.616

      9.131

     0.0298

      0.964

      0.932

      0.881

      0.28

      0.157

      0.22

      0.966

      0.494

      0.734

      0.154

      0.221

Data appear Gamma Distributed at (0.05) Significance Level

      0.966

      0.936

      0.881

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

AB03 BSA4 Uncollimated Static Surface Gamma

Raw Statistics

Number of Valid Observations

From File   WorkSheet_a.xls
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      0.315

      0.16

      0.22

Data appear Lognormal at (0.05) Significance Level

     15

     11

  1383

  1581

  1495

     55.29

   777.3

      1.924

   621.9

      2.405

      7.31

     0.0372

      0.981

      0.959

      0.881

      0.675

      0.164

      0.22

      0.98

      0.309

      0.734

      0.161

      0.221

Data appear Gamma Distributed at (0.05) Significance Level

      0.979

      0.956

      0.881

      0.616

      0.169

      0.22

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal GOF Test Results

Correlation Coefficient R

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Theta hat

Kstar

Theta star

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

AB03 BSA4 Collimated Static Surface Gamma



Data appear Lognormal at (0.05) Significance Level

     15

     11

  1321

  1674

  1525

     99.18

   247.4

      6.162

   198

      7.7

      7.327

     0.0662

      0.983

      0.962

      0.881

      0.724

      0.148

      0.22

      0.979

      0.294

      0.734

      0.157

      0.221

Data appear Gamma Distributed at (0.05) Significance Level

      0.977

      0.953

      0.881

      0.573

      0.15

      0.22

Data appear Lognormal at (0.05) Significance Level

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

AB03 BSA4 Collimated Static Gamma at Depth

Raw Statistics

Number of Valid Observations



Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

AB03 BSA4 Collimated Static Surface Gamma (outlier removed)

     14

     10

  1414

  1581

  1503

     47.44

  1081

      1.39

   849.7

      1.769

      7.315

     0.0316

      0.978

      0.953

      0.874

      0.607

      0.144

      0.226

      0.977

      0.369

      0.733

      0.145

      0.228

Data appear Gamma Distributed at (0.05) Significance Level

      0.977

      0.953

      0.874

      0.605

      0.145

      0.226

Data appear Lognormal at (0.05) Significance Level

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Raw Statistics

Number of Valid Observations
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Dixon's Outlier Test for AB03 BSA4 Uncollimated Static Surface Gamma

1.  Observation Value 9755 is a Potential Outlier (Upper Tail)?

2. Observation Value 8746 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for AB03 BSA4 Collimated Static Surface Gamma

1.  Observation Value 1581 is a Potential Outlier (Upper Tail)?

2. Observation Value 1383 is a Potential Outlier (Lower Tail)?

For 5% significance level, 1581 is not an outlier.

For 1% significance level, 1581 is not an outlier.

Test Statistic: 0.270

For 10% significance level, 1581 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 8746 is not an outlier.

For 5% significance level, 8746 is not an outlier.

For 1% significance level, 8746 is not an outlier.

For 5% significance level, 9755 is not an outlier.

For 1% significance level, 9755 is not an outlier.

Test Statistic: 0.293

Test Statistic: 0.411

For 10% significance level, 9755 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616
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Dixon's Outlier Test for AB03 BSA4 Collimated Static Gamma at Depth

1.  Observation Value 1674 is a Potential Outlier (Upper Tail)?

2. Observation Value 1321 is a Potential Outlier (Lower Tail)?

For 10% significance level, 1321 is not an outlier.

For 5% significance level, 1321 is not an outlier.

For 1% significance level, 1321 is not an outlier.

For 5% significance level, 1674 is not an outlier.

For 1% significance level, 1674 is not an outlier.

Test Statistic: 0.406

Test Statistic: 0.301

For 10% significance level, 1674 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 1383 is an outlier. 

For 5% significance level, 1383 is not an outlier.

For 1% significance level, 1383 is not an outlier.

Test Statistic: 0.497



Dixon's Outlier Test for AB03 BSA4 Collimated Static Surface Gamma (outlier removed)

1.  Observation Value 1581 is a Potential Outlier (Upper Tail)?

2. Observation Value 1414 is a Potential Outlier (Lower Tail)?

For 10% significance level, 1414 is not an outlier.

For 5% significance level, 1414 is not an outlier.

For 1% significance level, 1414 is not an outlier.

For 5% significance level, 1581 is not an outlier.

For 1% significance level, 1581 is not an outlier.

Test Statistic: 0.382

Test Statistic: 0.270

For 10% significance level, 1581 is not an outlier.

Number of Observations = 14

10% critical value: 0.492

5% critical value: 0.546

1% critical value: 0.641
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Num Obs Num Miss Num Valid Detects NDs % NDs

     15       0      15      14       1   6.67%

Number Minimum Maximum Mean Median SD

      1       0.5       0.5       0.5       0.5     N/A    

     14       0.49       0.711       0.594       0.613      0.075

     15       0.49       0.711       0.588       0.589      0.0763

     15       0.25       0.711       0.571       0.589       0.115

     15       0.456       0.711       0.585       0.589      0.0805

     15       0.463       0.711       0.585       0.589      0.0799

     15       0.467       0.711       0.586       0.589      0.0794

K hat K Star Theta hat Log Mean Log Stdv Log CV

     66.75      52.5     0.0089     -0.528       0.128     -0.242

     63.56      50.89     0.00925     -0.539       0.13     -0.241

     19.9      15.97      0.0287     -0.586       0.253     -0.433

     56.87      45.54      0.0103     -0.545       0.138     -0.253

-- -- --     -0.544       0.137     -0.252

No NDs NDs = DL NDs = DL/2Normal ROS

      0.958       0.952       0.915       0.967

Test value Crit. (0.05)

      0.899       0.874

      0.887       0.881

      0.853       0.881

      0.922       0.881

      0.217       0.226

      0.223       0.22

      0.184       0.22

      0.208       0.22

No NDs NDs = DL NDs = DL/2Gamma ROS

      0.955       0.952       0.886       0.962

Gamma GOF Test Results

Correlation Coefficient R

Lilliefors (NDs = DL) Data Not Normal

Lilliefors (NDs = DL/2) Data Appear Normal

Lilliefors (Normal ROS Estimates) Data Appear Normal

Shapiro-Wilk (NDs = DL/2) Data Not Normal

Shapiro-Wilk (Normal ROS Estimates) Data Appear Normal

Lilliefors (Detects Only) Data Appear Normal

Conclusion with Alpha(0.05)

Shapiro-Wilk (Detects Only) Data Appear Normal

Shapiro-Wilk (NDs = DL) Data Appear Normal

Correlation Coefficient R

Statistics (NDs = DL) 

Statistics (NDs = DL/2) 

Statistics (Gamma ROS Estimates) 

Statistics (Lognormal ROS Estimates) 

Normal GOF Test Results

Statistics (Normal ROS Imputed Data)

Statistics (Gamma ROS Imputed Data)

Statistics (Lognormal ROS Imputed Data)

Statistics (Non-Detects Only)

Statistics (Non-Detects Only)

Statistics (Non-Detects Only)

Statistics (All: NDs treated as DL value)

Statistics (All: NDs treated as DL/2 value)

AB03 BSA4 Ra-226

Raw Statistics
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Test value Crit. (0.05)

      0.729       0.733

      0.232       0.228

      0.823       0.734

      0.231       0.221

      1.051       0.735

      0.211       0.221

      0.653       0.734

      0.222       0.221

No NDs NDs = DL NDs = DL/2 Log ROS

      0.955       0.951       0.841       0.963

Test value Crit. (0.05)

      0.893       0.874

      0.884       0.881

      0.732       0.881

      0.912       0.881

      0.228       0.226

      0.222       0.22

      0.24       0.22

      0.218       0.22

Note: Substitution methods such as DL or DL/2 are not recommended.

Lilliefors (NDs = DL) Data Not Lognormal

Lilliefors (NDs = DL/2) Data Not Lognormal

Lilliefors (Lognormal ROS Estimates) Data Appear Lognormal

Shapiro-Wilk (NDs = DL/2) Data Not Lognormal

Shapiro-Wilk (Lognormal ROS Estimates) Data Appear Lognormal

Lilliefors (Detects Only) Data Not Lognormal

Conclusion with Alpha(0.05)

Shapiro-Wilk (Detects Only) Data Appear Lognormal

Shapiro-Wilk (NDs = DL) Data Appear Lognormal

Lognormal GOF Test Results

Correlation Coefficient R

Kolmogorov-Smirnov (NDs = DL/2) Detected Data appear Approximate Gamma Distribution

Anderson-Darling (Gamma ROS Estimates)

Kolmogorov-Smirnov (Gamma ROS Est.) Detected Data appear Approximate Gamma Distribution

Anderson-Darling (NDs = DL)

Kolmogorov-Smirnov (NDs = DL) Data Not Gamma Distributed

Anderson-Darling (NDs = DL/2)

Conclusion with Alpha(0.05)

Anderson-Darling (Detects Only)

Kolmogorov-Smirnov (Detects Only) Detected Data appear Approximate Gamma Distribution



Dixon's Outlier Test for AB03 BSA4 Ra-226

1.  Observation Value 0.711 is a Potential Outlier (Upper Tail)?

2. Observation Value 0.49 is a Potential Outlier (Lower Tail)?

For 10% significance level, 0.49 is not an outlier.

For 5% significance level, 0.49 is not an outlier.

For 1% significance level, 0.49 is not an outlier.

For 5% significance level, 0.711 is not an outlier.

For 1% significance level, 0.711 is not an outlier.

Test Statistic: 0.114

Test Statistic: 0.272

For 10% significance level, 0.711 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616
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  8449    481

  1624   9072

 16394   9734

 20552  10421

  9796   1095

      0.112       0.591

      9.184       0.112

      1.673       4.378

     0.038

    0.00974

 11628  11200

 11598  11598

 14592  12344

     10.59

      0.752

     0.0276

     0.0181

     80.51      80.48

   121.7    121.7

1360462 1359980

  9796   1092

 11657  11219

 11668  11659

 11691  12514

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB03 BSA4 Normalized 100% Walkover Gamma

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

New or Future K Observations   1

Number of Bootstrap Operations   2000
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 11703

 15336  15463

     0.0251

    0.00974

 11747  11242

 11711  11710

 15917  12641

  8060  11718

      1.088       0.951

  8444

 11718  11718

 11660  11108

 13082  11660

 14571  12890

 20552

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

   95% USL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

Data do not follow a Discernible Distribution (0.05)

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% WH USL    95% HW USL

Lognormal GOF Test

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage



     15      13

  8746   9147

  9755   9225

  9755   9329

  9238    276.6

     0.0299       0.345

      9.131      0.0298

      2.566       2.409

      0.932

      0.881

      0.157

      0.22

  9948   9592

  9741   9693

  9904   9881

      0.494

      0.734

      0.154

      0.221

  1201    960.6

      7.693       9.616

 36022  28819

  9238    298.1

  9746   9622

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB03 BSA4 Uncollimated Static Surface Gamma

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

New or Future K Observations   1

Number of Bootstrap Operations   2000
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  9747   9733

  9961   9945

  9963

  9916   9917

      0.936

      0.881

      0.16

      0.22

  9969   9594

  9749   9699

  9922   9898

     15   9755

      0.789       0.537

     59

  9755   9755

  9755   9622

 10095   9755

 10483   9755

  9755

     15      11

  1383   1466

  1570   1487

  1581   1539

  1495      55.29

     0.037     -0.325

      7.31      0.0372

      2.566       2.409

Normal GOF Test

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Maximum Third Quartile

Mean SD

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Second Largest Median

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB03 BSA4 Collimated Static Surface Gamma

General Statistics

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



      0.959

      0.881

      0.164

      0.22

  1637   1566

  1596   1586

  1629   1624

      0.309

      0.734

      0.161

      0.221

   777.3    621.9

      1.924       2.405

 23320  18657

  1495      59.96

  1598   1573

  1598   1595

  1642   1638

  1642

  1632   1633

      0.956

      0.881

      0.169

      0.22

  1644   1567

  1599   1589

  1635   1630

     15   1581

      0.789       0.537

     59

  1581   1581   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% WH USL    95% HW USL

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level



  1581   1562

  1667   1573

  1744   1579

  1581

     15      11

  1321   1482

  1654   1518

  1674   1597

  1525      99.18

     0.0651     -0.493

      7.327      0.0662

      2.566       2.409

      0.962

      0.881

      0.148

      0.22

  1779   1652

  1705   1688

  1764   1755

      0.294

      0.734

      0.157

      0.221

   247.4    198

      6.162       7.7

  7423   5940

  1525    108.3

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% USL 99% Percentile (z)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Second Largest Median

Maximum Third Quartile

Mean SD

General Statistics

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB03 BSA4 Collimated Static Gamma at Depth

95% Chebyshev UPL 99% Percentile

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile



  1712   1665

  1713   1707

  1795   1788

  1797

  1777   1779

      0.953

      0.881

      0.15

      0.22

  1803   1656

  1716   1697

  1785   1775

     15   1674

      0.789       0.537

     59

  1674   1674

  1674   1633

  1832   1660

  1971   1671

  1674

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

   95% USL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Lognormal GOF Test

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile



     14      10

  1414   1469

  1570   1493

  1581   1539

  1503      47.44

     0.0316      0.0352

      7.315      0.0316

      2.614       2.372

      0.953

      0.874

      0.144

      0.226

  1627   1564

  1590   1581

  1616   1614

      0.369

      0.733

      0.145

      0.228

  1081    849.7

      1.39       1.769

 30277  23790

  1503      51.58

  1592   1570

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB03 BSA4 Collimated Static Surface Gamma (outlier removed)

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

New or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.11/31/2020 10:20:27 AM



  1592   1589

  1630   1626

  1631

  1618   1619

      0.953

      0.874

      0.145

      0.226

  1632   1565

  1592   1583

  1620   1617

     14   1581

      0.737       0.512

     59

  1581   1581

  1581   1564

  1651   1574

  1717   1580

  1581

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



     15       0

     14

     14       1

     13       1

      0.49       0.5

      0.711       0.5

    0.00563       6.667%

      0.594      0.075

    -0.528       0.128

      2.566       2.409

      0.899

      0.874

      0.217

      0.226

      0.587      0.0745

      0.778       0.723

      0.683       0.71

      0.76       0.767

      0.571       0.115

      0.865       0.779

      0.718       0.759

      0.837       0.847

      0.729

      0.733

      0.232

      0.228

Detected data follow Appr. Gamma Distribution at 5% Significance Level

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov GOF

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

99% Percentile (z) 95% USL

DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

Mean SD

95% UTL95% Coverage 95% UPL (t)

90% Percentile (z) 95% Percentile (z)

90% KM Percentile (z) 95% KM Percentile (z)

99% KM Percentile (z) 95% KM USL

DL/2 Substitution Background Statistics Assuming Normal Distribution

Detected Data appear Normal at 5% Significance Level

Kaplan Meier (KM) Background Statistics Assuming Normal Distribution

KM Mean KM SD

95% UTL95% Coverage 95% KM UPL (t)

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Mean Detected SD Detected

Mean of Detected Logged Data SD of Detected Logged Data

Critical Values for Background Threshold Values (BTVs)

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detected Percent Non-Detects

Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

AB03 BSA4 Ra-226

General Statistics

Total Number of Observations Number of Missing Observations

Coverage   95%

Different or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet_c.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 10:02:12 AM



     66.75      52.5

    0.0089      0.0113

  1869   1470

      0.594

     0.082    129.9

      0.463       0.585

      0.711       0.589

     0.0799       0.136

     56.87      45.54

     0.0103      0.0129

  1706   1366

      0.585      0.0867

   114.4       0.699

      0.735       0.806

     WH     HW      WH     HW

      0.812       0.816       0.74       0.741

      0.797       0.8

      0.587      0.0745

    0.00555      0.02

     62.09      49.72

  1863   1491

    0.00946      0.0118

      0.656       0.696

      0.73       0.798

     WH     HW      WH     HW

      0.796       0.799       0.73       0.731

      0.715       0.716       0.782       0.784

      0.893

      0.874

      0.228

      0.226

Detected Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

95% KM Gamma Percentile 95% Gamma USL

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

The following statistics are computed using gamma distribution and KM estimates

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

95% Approx. Gamma UTL with 95% Coverage 95% Approx. Gamma UPL

theta hat (KM) theta star (KM)

80% gamma percentile (KM) 90% gamma percentile (KM)

95% gamma percentile (KM) 99% gamma percentile (KM)

Variance (KM) SE of Mean (KM)

k hat (KM) k star (KM)

nu hat (KM) nu star (KM)

95% Gamma USL

Estimates of Gamma Parameters using KM Estimates

Mean (KM) SD (KM)

The following statistics are computed using Gamma ROS Statistics on Imputed Data

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

95% Approx. Gamma UTL with 95% Coverage 95% Approx. Gamma UPL

MLE Mean (bias corrected) MLE Sd (bias corrected)

95% Percentile of Chisquare (2kstar) 90% Percentile

95% Percentile 99% Percentile 

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected)

MLE Sd (bias corrected) 95% Percentile of Chisquare (2kstar)

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)



      0.586     -0.544

     0.0794       0.137

      0.825       0.711

      0.711       0.745

      0.692       0.727

      0.798       0.807

    -0.541       0.808

      0.127       0.734

      0.718       0.792

      0.571     -0.586

      0.115       0.253

      1.067       0.883

      0.77       0.845

      1.004       1.025

     15       0.711

      0.789       0.537

     59       0.711

      0.711       0.922

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC 95% UPL

95% USL 95% KM Chebyshev UPL

Nonparametric Distribution Free Background Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)

Order of Statistic, r 95% UTL with95% Coverage

90% Percentile (z) 95% Percentile (z)

99% Percentile (z) 95% USL

DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

95% UTL95% Coverage 95% UPL (t)

KM SD of Logged Data 95% KM UPL (Lognormal)

95% KM Percentile Lognormal (z) 95% KM USL (Lognormal)

Background DL/2 Statistics Assuming Lognormal Distribution

99% Percentile (z) 95% USL

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean of Logged Data 95% KM UTL (Lognormal)95% Coverage

95% UTL95% Coverage 95% BCA UTL95% Coverage

95% Bootstrap (%) UTL95% Coverage 95% UPL (t)

90% Percentile (z) 95% Percentile (z)

Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale



  8449    481

      0

  1624   9796

 20552   9734

  1095      11.92

      0.112       0.591

     0.038

    0.00974

  9816   9816

  9816

     10.59

      0.752

     0.0276

     0.0181

     80.51      80.48

   121.7    121.7

1360462 1359980

  9796   1092

1357268

     0.05 1357268

  9816   9816

     0.0251

    0.00974

Lognormal GOF Test

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

Normal GOF Test

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB03 BSA4 Normalized 100% Walkover Gamma

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.12/18/2020 12:46:07 PM



      7.392       9.184

      9.931       0.112

    N/A      9833

  9849   9872

  9916

  9816   9816

  9816   9817

  9815   9815

  9815

  9832   9848

  9870   9915

  9816   9816

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL or 95% Modified-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data



     15      13

      0

  8746   9238

  9755   9225

   276.6      71.42

     0.0299       0.345

      0.932

      0.881

      0.157

      0.22

  9364   9362

  9365

      0.494

      0.734

      0.154

      0.221

  1201    960.6

      7.693       9.616

 36022  28819

  9238    298.1

 28425

     0.0324  28377

  9366   9382

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB03 BSA4 Uncollimated Static Surface Gamma

From File   WorkSheet_a.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.11/31/2020 10:17:39 AM



      0.936

      0.881

      0.16

      0.22

      9.076       9.131

      9.186      0.0298

    N/A      9451

  9548   9682

  9946

  9355   9364

  9352   9376

  9392   9346

  9347

  9452   9549

  9684   9948

  9364

     15      11

      0

  1383   1495

  1581   1487

     55.29      14.28

     0.037     -0.325

      0.959

      0.881

      0.164

      0.225% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Number of Missing Observations

Minimum Mean

Maximum Median

AB03 BSA4 Collimated Static Surface Gamma

General Statistics

Total Number of Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test



  1521   1518

  1520

      0.309

      0.734

      0.161

      0.221

   777.3    621.9

      1.924       2.405

 23320  18657

  1495      59.96

 18341

     0.0324  18302

  1521   1524

      0.956

      0.881

      0.169

      0.22

      7.232       7.31

      7.366      0.0372

    N/A      1539

  1558   1585

  1638

  1519   1521

  1518   1520

  1518   1519

  1517

  1538   1558

  1585   1637

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)



  1521

     15      11

      0

  1321   1525

  1674   1518

     99.18      25.61

     0.0651     -0.493

      0.962

      0.881

      0.148

      0.22

  1570   1563

  1569

      0.294

      0.734

      0.157

      0.221

   247.4    198

      6.162       7.7

  7423   5940

  1525    108.3

  5762

     0.0324   5740

  1572   1578   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Number of Missing Observations

Minimum Mean

Maximum Median

AB03 BSA4 Collimated Static Gamma at Depth

General Statistics

Total Number of Observations Number of Distinct Observations

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.



      0.953

      0.881

      0.15

      0.22

      7.186       7.327

      7.423      0.0662

    N/A      1603

  1638   1688

  1784

  1567   1570

  1566   1566

  1564   1566

  1562

  1601   1636

  1685   1779

  1570

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test



     14      10

      0

  1414   1503

  1581   1493

     47.44      12.68

     0.0316      0.0352

      0.953

      0.874

      0.144

      0.226

  1526   1524

  1526

      0.369

      0.733

      0.145

      0.228

  1081    849.7

      1.39       1.769

 30277  23790

  1503      51.58

 23433

     0.0312  23386

  1526   1529

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB03 BSA4 Collimated Static Surface Gamma (outlier removed)

From File   WorkSheet_a.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.11/31/2020 10:20:58 AM



      0.953

      0.874

      0.145

      0.226

      7.254       7.315

      7.366      0.0316

    N/A      1541

  1559   1583

  1630

  1524   1526

  1523   1528

  1525   1524

  1524

  1541   1559

  1583   1630

  1526

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test



     15      14

     14       1

     13       1

      0.49       0.5

      0.711       0.5

    0.00563       6.667%

      0.594      0.075

      0.613       0.126

   -0.0355     -1.591

    -0.528       0.128

      0.899

      0.874

      0.217

      0.226

      0.587      0.02

     0.0745       0.618

      0.622       0.619

      0.62       0.623

      0.647       0.674

      0.712       0.786

      0.729

      0.733

      0.232

      0.228

     66.75      52.5

    0.0089      0.0113

  1869   1470

      0.594

nu hat (MLE) nu star (bias corrected)

Mean (detects)

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov GOF

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean KM Standard Error of Mean

KM SD    95% KM (BCA) UCL

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Number of Bootstrap Operations   2000

AB03 BSA4 Ra-226

General Statistics

From File   WorkSheet_c.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 10:03:23 AM



      0.463       0.585

      0.711       0.589

     0.0799       0.136

     56.87      45.54

     0.0103      0.0129

  1706   1366

     0.0324

  1281   1271

      0.624       0.629

      0.587      0.0745

    0.00555      0.02

     62.09      49.72

  1863   1491

    0.00946      0.0118

      0.656       0.696

      0.73       0.798

  1403   1392

      0.624       0.629

      0.893

      0.874

      0.228

      0.226

      0.586     -0.544

     0.0794       0.137

      0.622       0.619

      0.617       0.62

      0.625

    -0.541       0.582

      0.127       1.764

     0.0341       0.623

      0.127       1.764

     0.0341

KM Standard Error of Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) KM Geo Mean

KM SD (logged)    95% Critical H Value (KM-Log)

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

Detected Data appear Approximate Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

95% gamma percentile (KM) 99% gamma percentile (KM)

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (N/A, α) Adjusted Chi Square Value (N/A, β)

nu hat (KM) nu star (KM)

theta hat (KM) theta star (KM)

80% gamma percentile (KM) 90% gamma percentile (KM)

Mean (KM) SD (KM)

Variance (KM) SE of Mean (KM)

k hat (KM) k star (KM)

Approximate Chi Square Value (N/A, α) Adjusted Chi Square Value (N/A, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Estimates of Gamma Parameters using KM Estimates

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

Adjusted Level of Significance (β)

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Gamma ROS Statistics using Imputed Non-Detects



      0.571     -0.586

      0.115       0.253

      0.623       0.652

      0.622

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale



Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

  2261

  1553

 16394

667121

 66843

 84075

      1.507

 44355

      1.505

 44405

     10.74

      0.733

      0.734

      0.277

     0.0188

      0.911

   179.6

      0.772

      0.195

     0.0202

      0.93

      0.15

     0.0188

Data do not follow a discernible distribution at (0.05) Level of Significance 

Correlation Coefficient R

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Lognormal at (0.05) Significance Level

Non-parametric GOF Test Results

K-S Test Statistic

K-S Critical(0.05)  Value

Data not Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

Normal GOF Test Results

Correlation Coefficient R

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Normal at (0.05) Significance Level

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

NAA1 Normalized 100% Walkover Gamma

Raw Statistics

Number of Valid Observations

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   0.95

User Selected Options

Date/Time of Computation   ProUCL 5.12/18/2020 10:00:46 AM



Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

     15

     15

 20260

 96488

 42281

 23241

      4.348

  9725

      3.523

 12002

     10.53

      0.487

      0.914

      0.831

      0.881

    0.00969

      0.262

      0.22

      0.97

      0.641

      0.74

      0.202

      0.222

Data appear Gamma Distributed at (0.05) Significance Level

      0.968

      0.925

      0.881

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

AB03 NAA1 Uncollimated Surface Static Gamma

Raw Statistics

Number of Valid Observations

From File   WorkSheet_b.xls

Full Precision   OFF

Confidence Coefficient   0.95

User Selected Options

Date/Time of Computation   ProUCL 5.11/31/2020 10:24:46 AM



      0.277

      0.169

      0.22

Data appear Lognormal at (0.05) Significance Level

     15

     15

  3104

 17836

  5215

  3726

      4.041

  1290

      3.277

  1591

      8.43

      0.454

      0.725

      0.552

      0.881

2.5309E-6

      0.336

      0.22

      0.836

      1.714

      0.74

      0.287

      0.223

Data not Gamma Distributed at (0.05) Significance Level

      0.86

      0.756

      0.881

6.8450E-4

      0.249

      0.22

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Normal at (0.05) Significance Level

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal GOF Test Results

Correlation Coefficient R

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Theta hat

Kstar

Theta star

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

AB03 NAA1 Collimated Surface Static Gamma



Data do not follow a discernible distribution at (0.05) Level of Significance 

     15

     15

  3031

 29070

  5540

  6568

      2.174

  2548

      1.784

  3106

      8.373

      0.564

      0.598

      0.389

      0.881

6.1855E-8

      0.393

      0.22

      0.757

      2.97

      0.746

      0.362

      0.224

Data not Gamma Distributed at (0.05) Significance Level

      0.749

      0.588

      0.881

6.0647E-6

      0.32

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lognormal GOF Test Results

Data not Normal at (0.05) Significance Level

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal GOF Test Results

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Theta hat

Kstar

AB03 NAA1 Collimated Static Gamma at Depth

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Data not Lognormal at (0.05) Significance Level

Non-parametric GOF Test Results



      0.22

Data do not follow a discernible distribution at (0.05) Level of Significance 

Lilliefors Critical (0.05) Value

Data not Lognormal at (0.05) Significance Level

Non-parametric GOF Test Results



Dixon's Outlier Test for AB03 NAA1 Uncollimated Surface Static Gamma

1.  Observation Value 96488 is a Potential Outlier (Upper Tail)?

2. Observation Value 20260 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for AB03 NAA1 Collimated Surface Static Gamma

1.  Observation Value 17836 is a Potential Outlier (Upper Tail)?

2. Observation Value 3104 is a Potential Outlier (Lower Tail)?

For 5% significance level, 17836 is an outlier.

For 1% significance level, 17836 is an outlier.

Test Statistic: 0.841

For 10% significance level, 17836 is an outlier. 

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 20260 is not an outlier.

For 5% significance level, 20260 is not an outlier.

For 1% significance level, 20260 is not an outlier.

For 5% significance level, 96488 is not an outlier.

For 1% significance level, 96488 is not an outlier.

Test Statistic: 0.063

Test Statistic: 0.368

For 10% significance level, 96488 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

From File   WorkSheet_b.xls

Full Precision   OFF

Outlier Tests for Selected Uncensored Variables

User Selected Options

Date/Time of Computation   ProUCL 5.11/31/2020 10:26:15 AM



Dixon's Outlier Test for AB03 NAA1 Collimated Static Gamma at Depth

1.  Observation Value 29070 is a Potential Outlier (Upper Tail)?

2. Observation Value 3031 is a Potential Outlier (Lower Tail)?

For 10% significance level, 3031 is not an outlier.

For 5% significance level, 3031 is not an outlier.

For 1% significance level, 3031 is not an outlier.

For 5% significance level, 29070 is an outlier.

For 1% significance level, 29070 is an outlier.

Test Statistic: 0.071

Test Statistic: 0.926

For 10% significance level, 29070 is an outlier. 

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 3104 is not an outlier.

For 5% significance level, 3104 is not an outlier.

For 1% significance level, 3104 is not an outlier.

Test Statistic: 0.046



     15

     15

      0.755

     16.1

      2.859

      4.295

      1.008

      2.837

      0.851

      3.361

      0.478

      0.943

      0.728

      0.549

      0.881

2.5171E-6

      0.352

      0.22

      0.923

      1.882

      0.763

      0.26

      0.228

Data not Gamma Distributed at (0.05) Significance Level

      0.886

      0.784

      0.881

    0.00201

      0.21

      0.22

Data appear Approximate_Lognormal at (0.05) Significance Level

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

AB03 NAA1 Ra-226

Raw Statistics

Number of Valid Observations
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Dixon's Outlier Test for AB03 NAA1 Ra-226

1.  Observation Value 16.1 is a Potential Outlier (Upper Tail)?

2. Observation Value 0.755 is a Potential Outlier (Lower Tail)?

For 10% significance level, 0.755 is not an outlier.

For 5% significance level, 0.755 is not an outlier.

For 1% significance level, 0.755 is not an outlier.

For 5% significance level, 16.1 is an outlier.

For 1% significance level, 16.1 is an outlier.

Test Statistic: 0.018

Test Statistic: 0.855

For 10% significance level, 16.1 is an outlier. 

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616
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Dixon's Outlier Test for AB03 NAA1 Ra-226_outlier1removed

1.  Observation Value 9.63 is a Potential Outlier (Upper Tail)?

2. Observation Value 0.755 is a Potential Outlier (Lower Tail)?

For 10% significance level, 0.755 is not an outlier.

For 5% significance level, 0.755 is not an outlier.

For 1% significance level, 0.755 is not an outlier.

For 5% significance level, 9.63 is an outlier.

For 1% significance level, 9.63 is an outlier.

Test Statistic: 0.025

Test Statistic: 0.823

For 10% significance level, 9.63 is an outlier. 

Number of Observations = 14

10% critical value: 0.492

5% critical value: 0.546

1% critical value: 0.641
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Dixon's Outlier Test for NAA1 Radium-226 (outlier 2 removed)

1.  Observation Value 3.02 is a Potential Outlier (Upper Tail)?

2. Observation Value 0.755 is a Potential Outlier (Lower Tail)?

For 10% significance level, 0.755 is not an outlier.

For 5% significance level, 0.755 is not an outlier.

For 1% significance level, 0.755 is not an outlier.

For 5% significance level, 3.02 is not an outlier.

For 1% significance level, 3.02 is not an outlier.

Test Statistic: 0.025

Test Statistic: 0.439

For 10% significance level, 3.02 is not an outlier.

Number of Observations = 13

10% critical value: 0.467

5% critical value: 0.521

1% critical value: 0.615
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  2261   1553

 16394  28260

660706  36036

667121  62160

 66843  84075

      1.258       3.507

     10.74       0.733

      1.699       4.077

      0.277

     0.0188

209681 174590

205222 205134

409628 262431

   179.6

      0.772

      0.195

     0.0202

      1.507       1.505

 44355  44405

  6815   6807

 66843  54481

166222 139167

162713 173914

171495 252358

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

NAA1 Normalized 100% Walkover Gamma

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

New or Future K Observations   1

Number of Bootstrap Operations   2000
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168152

538489 587342

      0.15

     0.0188

160925 118499

154787 154669

920289 254927

  2165 283374

      1.175       0.948

  2266

283374 283374

244854 138080

319124 243180

433399 429036

667121

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

   95% USL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

Data do not follow a Discernible Distribution (0.05)

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% WH USL    95% HW USL

Lognormal GOF Test

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage



     15      15

 20260  26817

 80495  33993

 96488  49225

 42281  23241

      0.55       1.317

     10.53       0.487

      2.566       2.409

      0.831

      0.881

      0.262

      0.22

101917  72065

 84558  80509

 98269  96347

      0.641

      0.74

      0.202

      0.222

      4.348       3.523

  9725  12002

   130.4    105.7

 42281  22527

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB03 NAA1 Uncollimated Surface Static Gamma

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

New or Future K Observations   1

Number of Bootstrap Operations   2000
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 87538  72487

 88231  84817

115582 111320

118560

109254 111622

      0.925

      0.881

      0.169

      0.22

130982  70057

 91029  83621

121339 116548

     15  96488

      0.789       0.537
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 96488  96488

 96488  76136

114290  85293

146907  94249

 96488

     15      15

  3104   3503

  8289   4206

 17836   4690

  5215   3726

      0.714       3.179

      8.43       0.454

      2.566       2.409

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Maximum Third Quartile

Mean SD

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Second Largest Median

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB03 NAA1 Collimated Surface Static Gamma

General Statistics

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Gamma Distributed at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



      0.552

      0.881

      0.336

      0.22

 14775   9989

 11992  11343

 14190  13882

      1.714

      0.74

      0.287

      0.223

      4.041       3.277

  1290   1591

   121.2      98.32

  5215   2880

 10921   9077

 10801  10672

 14517  14114

 14533

 13704  13679

      0.756

      0.881

      0.249

      0.22

 14704   8205

 10474   9677

 13693  13188

     15  17836

      0.789       0.537

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

Data do not follow a Discernible Distribution (0.05)

Data Not Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

   95% WH USL    95% HW USL

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level
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 17836  17836

 17836   7191

 16759  11153

 21988  16499

 17836

     15      15

  3031   3197

  6319   3617

 29070   4160

  5540   6568

      1.185       3.759

      8.373       0.564

      2.566       2.409

      0.389

      0.881

      0.393

      0.22

 22394  13958

 17488  16344

 21363  20820

      2.97

      0.746

      0.362

      0.224

      2.174       1.784

  2548   3106

     65.23      53.51

  5540   4148

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

   95% USL 99% Percentile (z)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data Not Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Second Largest Median

Maximum Third Quartile

Mean SD

General Statistics

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB03 NAA1 Collimated Static Gamma at Depth

95% Chebyshev UPL 99% Percentile

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

Approximate Sample Size needed to achieve specified CC



 13822  11072

 13365  13632

 19749  19350

 19397

 18385  17987

      0.588

      0.881

      0.32

      0.22

 18397   8914

 12072  10942

 16838  16070

     15  29070

      0.789       0.537
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 29070  29070

 29070   5833

 25891  13144

 35108  25885

 29070

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

   95% USL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

Data do not follow a Discernible Distribution (0.05)

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Lognormal GOF Test

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

Background Statistics Assuming Gamma Distribution



     15      15

      0.755       0.809

      9.63       1.08

     16.1       2.2

      2.859       4.295

      1.502       2.664

      0.478       0.943

      2.566       2.409

      0.549

      0.881

      0.352

      0.22

     13.88       8.364

     10.67       9.924

     13.21      12.85

      1.882

      0.763

      0.26

      0.228

      1.008       0.851

      2.837       3.361

     30.24      25.52

      2.859       3.1

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB03 NAA1 Ra-226

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

Different or Future K Observations   1

Number of Bootstrap Operations   2000
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      9.346       6.85

      9.214       9.073

     14.95      14.3

     15.41

     13.63      13.91

      0.784

      0.881

      0.21

      0.22

     18.14       5.402

      8.968       7.61

     15.64      14.47

     15      16.1

      0.789       0.537
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     16.1      16.1

     16.1       6.986

     16.17      11.57

     22.19      15.19

     16.1

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Approximate Lognormal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



     13      13

      0.755       0.808

      2.36       1.07

      3.02       1.5

      1.32       0.724

      0.548       1.434

      0.164       0.473

      2.671       2.331

      0.786

      0.866

      0.245

      0.234

      3.253       2.248

      2.659       2.511

      3.007       3.004

      0.95

      0.737

      0.241

      0.238

      4.56       3.559

      0.29       0.371

   118.5      92.52

      1.32       0.7

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB03 NAA1 Radium-226 (outliers removed) 

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

New or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.12/17/2020 9:32:32 AM



      2.737       2.258

      2.755       2.641

      3.691       3.462

      3.783

      3.272       3.327

      0.848

      0.866

      0.236

      0.234

      4.163       2.159

      2.824       2.563

      3.544       3.537

     13       3.02

      0.684       0.487

     59

      3.02       3.02

      3.02       2.296

      3.574       2.624

      4.594       2.941

      3.02

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



  2261   1553

      0

 16394  66843

667121  36036

 84075   1768

      1.258       3.507

      0.277

     0.0188

 69753  69891

 69774

   179.6

      0.772

      0.195

     0.0202

      1.507       1.505

 44355  44405

  6815   6807

 66843  54481

  6616

     0.0499   6616

 68770  68772

      0.15

     0.0188

Lognormal GOF Test

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

Normal GOF Test

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

NAA1 Normalized 100% Walkover Gamma

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.12/18/2020 10:01:38 AM



      9.705      10.74

     13.41       0.733

    N/A     63731

 65160  67144

 71040

 69751  69753

 69739  69990

 69794  69858

 69875

 72147  74550

 77885  84436

 74550

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data



     15      15

      0

 20260  42281

 96488  33993

 23241   6001

      0.55       1.317

      0.831

      0.881

      0.262

      0.22

 52850  54331

 53190

      0.641

      0.74

      0.202

      0.222

      4.348       3.523

  9725  12002

   130.4    105.7

 42281  22527

     82.96

     0.0324      80.48

 53863  55520

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB03 NAA1 Uncollimated Surface Static Gamma

From File   WorkSheet_b.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.11/31/2020 10:25:41 AM



      0.925

      0.881

      0.169

      0.22

      9.916      10.53

     11.48       0.487

 55209  58144

 65509  75730

 95808

 52151  52850

 51695  57035

 53528  51801

 54525

 60283  68438

 79756 101988

 55520

     15      15

      0

  3104   5215

 17836   4206

  3726    962

      0.714       3.179

      0.552

      0.881

      0.336

      0.225% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Number of Missing Observations

Minimum Mean

Maximum Median

AB03 NAA1 Collimated Surface Static Gamma

General Statistics

Total Number of Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test



  6909   7641

  7041

      1.714

      0.74

      0.287

      0.223

      4.041       3.277

  1290   1591

   121.2      98.32

  5215   2880

     76.45

     0.0324      74.08

  6707   6922

      0.756

      0.881

      0.249

      0.22

      8.04       8.43

      9.789       0.454

  6495   6864

  7688   8832

 11079

  6797   6909

  6745  11503

 13743   6956

  8015

  8101   9408

 11222  14786

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)



  6909   7041

     15      15

      0

  3031   5540

 29070   3617

  6568   1696

      1.185       3.759

      0.389

      0.881

      0.393

      0.22

  8527  10088

  8802

      2.97

      0.746

      0.362

      0.224

      2.174       1.784

  2548   3106

     65.23      53.51

  5540   4148

     37.71

     0.0324      36.08

  7863   8218

      0.588

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Minimum Mean

Maximum Median

SD Std. Error of Mean

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

AB03 NAA1 Collimated Static Gamma at Depth

Suggested UCL to Use

95% Student's-t UCL or 95% Modified-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.



      0.881

      0.32

      0.22

      8.017       8.373

     10.28       0.564

  7003   7284

  8313   9741

 12546

  8330   8527

  8204  28638

 18941   8898

 10533

 10628  12932

 16131  22414

 12932

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level



     15      15

      0

      0.755       2.859

     16.1       1.08

      4.295       1.109

      1.502       2.664

      0.549

      0.881

      0.352

      0.22

      4.813       5.499

      4.94

      1.882

      0.763

      0.26

      0.228

      1.008       0.851

      2.837       3.361

     30.24      25.52

      2.859       3.1

     15.01

     0.0324      14.03

      4.861       5.203

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB03 NAA1 Ra-226

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 10:13:28 AM



      0.784

      0.881

      0.21

      0.22

    -0.281       0.478

      2.779       0.943

      4.913       4.336

      5.205       6.41

      8.778

      4.683       4.813

      4.587      12.96

     13.36       4.815

      5.739

      6.186       7.693

      9.785      13.89

      4.913

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% H-UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Lognormal GOF Test



     13      13

      0

      0.755       1.32

      3.02       1.07

      0.724       0.201

      0.548       1.434

      0.786

      0.866

      0.245

      0.234

      1.678       1.736

      1.691

      0.95

      0.737

      0.241

      0.238

      4.56       3.559

      0.29       0.371

   118.5      92.52

      1.32       0.7

     71.34

     0.0301      68.7

      1.712       1.778

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB03 NAA1 Radium-226 (outliers removed) 

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.12/17/2020 9:33:04 AM



      0.848

      0.866

      0.236

      0.234

    -0.281       0.164

      1.105       0.473

      1.75       1.831

      2.068       2.399

      3.047

      1.65       1.678

      1.641       1.887

      1.721       1.662

      1.692

      1.922       2.195

      2.574       3.318

      1.678       1.691

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL or 95% Modified-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Lognormal GOF Test



Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

  1563

   439

 16826

 33420

 21964

  2179

   104.3

   210.6

   104.1

   211

      9.992

     0.0976

      0.99

      0.973

      0

     0.0461

     0.0226

      0.995

      2.595

      0.752

     0.0328

     0.0247

      0.997

      0.985

     0.0396

     0.0261

     0.0226

Data do not follow a discernible distribution at (0.05) Level of Significance 

Lilliefors Critical (0.05) Value

Data not Lognormal at (0.05) Significance Level

Non-parametric GOF Test Results

Lognormal GOF Test Results

Correlation Coefficient R

Approximate Shapiro Wilk Test Statistic

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Data not Gamma Distributed at (0.05) Significance Level

Lilliefors Critical (0.05) Value

Data not Normal at (0.05) Significance Level

Gamma GOF Test Results

Correlation Coefficient R

Normal GOF Test Results

Correlation Coefficient R

Approximate Shapiro Wilk Test Statistic

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

NAA2 Normalized 100% Walkover Gamma

Raw Statistics

Number of Valid Observations
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Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

     15

     15

 19516

 23721

 21049

  1419

   241

     87.32

   192.9

   109.1

      9.953

     0.0663

      0.95

      0.885

      0.881

     0.0758

      0.185

      0.22

      0.954

      0.708

      0.734

      0.189

      0.221

      0.953

      0.891

      0.881

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Data appear Gamma Distributed at (0.05) Significance Level

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

AB03 NAA2 Uncollimated Surface Static Gamma

Raw Statistics

Number of Valid Observations
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     0.0929

      0.181

      0.22

     15

     14

  2945

  3772

  3268

   263.1

   168.3

     19.42

   134.7

     24.26

      8.089

     0.0795

      0.969

      0.923

      0.881

      0.272

      0.173

      0.22

      0.972

      0.47

      0.734

      0.176

      0.221

      0.971

      0.928

      0.881

      0.321

      0.167

      0.22

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Data appear Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal GOF Test Results

Correlation Coefficient R

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Theta hat

Kstar

Theta star

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Lognormal at (0.05) Significance Level

AB03 NAA2 Collimated Surface Static Gamma



     15

     15

  3072

  4273

  3654

   333.1

   127.8

     28.59

   102.3

     35.72

      8.2

     0.0919

      0.991

      0.979

      0.881

      0.959

      0.125

      0.22

      0.99

      0.226

      0.734

      0.138

      0.221

      0.99

      0.976

      0.881

      0.933

      0.136

      0.22

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Lognormal at (0.05) Significance Level

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Data appear Gamma Distributed at (0.05) Significance Level

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Data appear Lognormal at (0.05) Significance Level

AB03 NAA2 Collimated Static Gamma at Depth

Raw Statistics

Number of Valid Observations



Dixon's Outlier Test for AB03 NAA2 Uncollimated Surface Static Gamma

1.  Observation Value 23721 is a Potential Outlier (Upper Tail)?

2. Observation Value 19516 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for AB03 NAA2 Collimated Surface Static Gamma

1.  Observation Value 3772 is a Potential Outlier (Upper Tail)?

2. Observation Value 2945 is a Potential Outlier (Lower Tail)?

For 5% significance level, 3772 is not an outlier.

For 1% significance level, 3772 is not an outlier.

Test Statistic: 0.263

For 10% significance level, 3772 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 19516 is not an outlier.

For 5% significance level, 19516 is not an outlier.

For 1% significance level, 19516 is not an outlier.

For 5% significance level, 23721 is not an outlier.

For 1% significance level, 23721 is not an outlier.

Test Statistic: 0.064

Test Statistic: 0.214

For 10% significance level, 23721 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616
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Dixon's Outlier Test for AB03 NAA2 Collimated Static Gamma at Depth

1.  Observation Value 4273 is a Potential Outlier (Upper Tail)?

2. Observation Value 3072 is a Potential Outlier (Lower Tail)?

For 10% significance level, 3072 is not an outlier.

For 5% significance level, 3072 is not an outlier.

For 1% significance level, 3072 is not an outlier.

For 5% significance level, 4273 is not an outlier.

For 1% significance level, 4273 is not an outlier.

Test Statistic: 0.320

Test Statistic: 0.381

For 10% significance level, 4273 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 2945 is not an outlier.

For 5% significance level, 2945 is not an outlier.

For 1% significance level, 2945 is not an outlier.

Test Statistic: 0.065



     15

     15

      0.777

      2.1

      1.159

      0.325

     16.33

     0.0709

     13.11

     0.0884

      0.116

      0.249

      0.91

      0.845

      0.881

     0.0117

      0.166

      0.22

Data appear Approximate Normal at (0.05) Significance Level

      0.943

      0.419

      0.736

      0.133

      0.221

Data appear Gamma Distributed at (0.05) Significance Level

      0.963

      0.938

      0.881

      0.319

      0.125

      0.22

Data appear Lognormal at (0.05) Significance Level

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

AB03 NAA2 Ra-226

Raw Statistics

Number of Valid Observations
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Dixon's Outlier Test for AB03 NAA2 Ra-226

1.  Observation Value 2.1 is a Potential Outlier (Upper Tail)?

2. Observation Value 0.777 is a Potential Outlier (Lower Tail)?

For 10% significance level, 0.777 is not an outlier.

For 5% significance level, 0.777 is not an outlier.

For 1% significance level, 0.777 is not an outlier.

For 5% significance level, 2.1 is an outlier.

For 1% significance level, 2.1 is not an outlier.

Test Statistic: 0.218

Test Statistic: 0.611

For 10% significance level, 2.1 is an outlier. 

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616
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Dixon's Outlier Test for AB03 NAA2 Ra-226_outlier1removed

1.  Observation Value 1.45 is a Potential Outlier (Upper Tail)?

2. Observation Value 0.777 is a Potential Outlier (Lower Tail)?

For 10% significance level, 0.777 is not an outlier.

For 5% significance level, 0.777 is not an outlier.

For 1% significance level, 0.777 is not an outlier.

For 5% significance level, 1.45 is not an outlier.

For 1% significance level, 1.45 is not an outlier.

Test Statistic: 0.262

Test Statistic: 0.331

For 10% significance level, 1.45 is not an outlier.

Number of Observations = 14

10% critical value: 0.492

5% critical value: 0.546

1% critical value: 0.641
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  1563    439

 16826  20438

 31689  21780

 33420  23247

 21964   2179

     0.0992       0.605

      9.992      0.0976

      1.71       3.988

      0.973

      0

     0.0461

     0.0226

 25690  24756

 25551  25548

 30653  27033

      2.595

      0.752

     0.0328

     0.0247

   104.3    104.1

   210.6    211

326031 325407

 21964   2153

 25621  24764

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Normal GOF Test

5% Shapiro Wilk P Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

NAA2 Normalized 100% Walkover Gamma

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

New or Future K Observations   1

Number of Bootstrap Operations   2000
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 25632  25620

 25774  27280

 25786

 31619  31767

      0.985

     0.0396

     0.0261

     0.0226

 25828  24770

 25668  25664

 32256  27428

  1498  26160

      1.195       0.932

  1591

 26154  26100

 25980  24882

 28502  25974

 31464  27586

 33420

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value Data Not Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



     15      15

 19516  19895

 23045  20625

 23721  22256

 21049   1419

     0.0674       0.656

      9.953      0.0663

      2.566       2.409

      0.885

      0.881

      0.185

      0.22

 24691  22867

 23630  23383

 24468  24350

      0.708

      0.734

      0.189

      0.221

   241    192.9

     87.32    109.1

  7231   5786

 21049   1516

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB03 NAA2 Uncollimated Surface Static Gamma

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

New or Future K Observations   1

Number of Bootstrap Operations   2000
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 23674  23013

 23680  23602

 24826  24734

 24845

 24581  24596

      0.891

      0.881

      0.181

      0.22

 24902  22868

 23699  23426

 24644  24509

     15  23721

      0.789       0.537

     59

 23721  23721

 23721  22974

 25446  23248

 27438  23626

 23721

     15      14

  2945   3048

  3601   3247

  3772   3493

  3268    263.1

     0.0805       0.482

      8.089      0.0795

      2.566       2.409

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Maximum Third Quartile

Mean SD

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Second Largest Median

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB03 NAA2 Collimated Surface Static Gamma

General Statistics

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



      0.923

      0.881

      0.173

      0.22

  3943   3605

  3747   3701

  3902   3880

      0.47

      0.734

      0.176

      0.221

   168.3    134.7

     19.42      24.26

  5050   4041

  3268    281.6

  3759   3634

  3760   3745

  3976   3959

  3981

  3930   3934

      0.928

      0.881

      0.167

      0.22

  3996   3608

  3765   3713

  3946   3920

     15   3772

      0.789       0.537

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% WH USL    95% HW USL

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level



     59

  3772   3772

  3772   3587

  4083   3652

  4453   3748

  3772

     15      15

  3072   3408

  4071   3725

  4273   3849

  3654    333.1

     0.0912    -0.0236

      8.2      0.0919

      2.566       2.409

      0.979

      0.881

      0.125

      0.22

  4508   4080

  4259   4201

  4456   4428

      0.226

      0.734

      0.138

      0.221

   127.8    102.3

     28.59      35.72

  3834   3069

  3654    361.2

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% USL 99% Percentile (z)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Second Largest Median

Maximum Third Quartile

Mean SD

General Statistics

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB03 NAA2 Collimated Static Gamma at Depth

95% Chebyshev UPL 99% Percentile

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

Approximate Sample Size needed to achieve specified CC



  4286   4123

  4290   4267

  4570   4546

  4579

  4509   4517

      0.976

      0.881

      0.136

      0.22

  4607   4094

  4301   4233

  4541   4507

     15   4273

      0.789       0.537
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  4273   4273

  4273   4010

  4685   4132

  5153   4245

  4273

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

   95% USL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Lognormal GOF Test

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

Background Statistics Assuming Gamma Distribution



     15      15

      0.777       0.929

      1.45       1.12

      2.1       1.265

      1.159       0.325

      0.28       1.798

      0.116       0.249

      2.566       2.409

      0.845

      0.881

      0.166

      0.22

      1.991       1.575

      1.749       1.693

      1.941       1.914

      0.419

      0.736

      0.133

      0.221

     16.33      13.11

     0.0709      0.0884

   490    393.3

      1.159       0.32

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB03 NAA2 Ra-226

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

Different or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet_a.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 10:20:07 AM



      1.754       1.583

      1.756       1.73

      2.063       2.03

      2.076

      1.995       2.006

      0.938

      0.881

      0.125

      0.22

      2.126       1.545

      1.765       1.691

      2.044       2.003

     15       2.1

      0.789       0.537

     59

      2.1       2.1

      2.1       1.418

      2.164       1.645

      2.62       2.009

      2.1

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Approximate Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



     14      14

      0.777       0.923

      1.37       1.105

      1.45       1.243

      1.091       0.201

      0.184       0.242

     0.0717       0.185

      2.614       2.372

      0.963

      0.874

      0.159

      0.226

      1.617       1.349

      1.46       1.422

      1.568       1.559

      0.266

      0.734

      0.155

      0.228

     31.76      25

     0.0344      0.0437

   889.2    700

      1.091       0.218

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB03 NAA2 Ra-226 (outlier 1 removed)

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

Different or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet_d.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 1:01:44 PM



      1.489       1.379

      1.493       1.474

      1.69       1.662

      1.702

      1.626       1.635

      0.967

      0.874

      0.142

      0.226

      1.743       1.362

      1.508       1.457

      1.666       1.652

     14       1.45

      0.737       0.512

     59

      1.45       1.45

      1.45       1.34

      1.716       1.398

      1.998       1.44

      1.45

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



  1563    439

      0

 16826  21964

 33420  21780

  2179      55.11

     0.0992       0.605

      0.973

      0

     0.0461

     0.0226

 22054  22055

 22055

      2.595

      0.752

     0.0328

     0.0247

   104.3    104.1

   210.6    211

326031 325407

 21964   2153

324081

     0.0498 324080

 22054  22054

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk P Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

NAA2 Normalized 100% Walkover Gamma

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.12/18/2020 10:02:54 AM



      0.985

     0.0396

     0.0261

     0.0226

      9.731       9.992

     10.42      0.0976

    N/A     22126

 22200  22302

 22503

 22054  22054

 22055  22056

 22058  22051

 22052

 22129  22204

 22308  22512

 22054  22055

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL or 95% Modified-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk P Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test



     15      15

      0

 19516  21049

 23721  20625

  1419    366.5

     0.0674       0.656

      0.885

      0.881

      0.185

      0.22

 21694  21718

 21704

      0.708

      0.734

      0.189

      0.221

   241    192.9

     87.32    109.1

  7231   5786

 21049   1516

  5611

     0.0324   5589

 21708  21791

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB03 NAA2 Uncollimated Surface Static Gamma

From File   WorkSheet_c.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.11/31/2020 10:53:00 AM



      0.891

      0.881

      0.181

      0.22

      9.879       9.953

     10.07      0.0663

    N/A     22130

 22620  23300

 24637

 21651  21694

 21609  21806

 21610  21651

 21695

 22148  22646

 23337  24695

 21694

     15      14

      0

  2945   3268

  3772   3247

   263.1      67.93

     0.0805       0.482

      0.923

      0.881

      0.173

      0.225% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Number of Missing Observations

Minimum Mean

Maximum Median

AB03 NAA2 Collimated Surface Static Gamma

General Statistics

Total Number of Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Lognormal GOF Test



  3388   3389

  3389

      0.47

      0.734

      0.176

      0.221

   168.3    134.7

     19.42      24.26

  5050   4041

  3268    281.6

  3894

     0.0324   3877

  3391   3407

      0.928

      0.881

      0.167

      0.22

      7.988       8.089

      8.235      0.0795

    N/A      3469

  3561   3687

  3936

  3380   3388

  3374   3402

  3380   3380

  3384

  3472   3564

  3692   3944

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)



  3388

     15      15

      0

  3072   3654

  4273   3725

   333.1      85.99

     0.0912    -0.0236

      0.979

      0.881

      0.125

      0.22

  3805   3794

  3805

      0.226

      0.734

      0.138

      0.221

   127.8    102.3

     28.59      35.72

  3834   3069

  3654    361.2

  2941

     0.0324   2926

  3812   3832

Lognormal GOF Test

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Minimum Mean

Maximum Median

SD Std. Error of Mean

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

AB03 NAA2 Collimated Static Gamma at Depth

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.



      0.976

      0.881

      0.136

      0.22

      8.03       8.2

      8.36      0.0919

    N/A      3914

  4032   4196

  4517

  3795   3805

  3789   3804

  3804   3796

  3784

  3912   4028

  4191   4509

  3805

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level



     15      15

      0

      0.777       1.159

      2.1       1.12

      0.325      0.0838

      0.28       1.798

      0.845

      0.881

      0.166

      0.22

      1.306       1.338

      1.313

      0.419

      0.736

      0.133

      0.221

     16.33      13.11

     0.0709      0.0884

   490    393.3

      1.159       0.32

   348.4

     0.0324    343.2

      1.308       1.328

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB03 NAA2 Ra-226
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      0.938

      0.881

      0.125

      0.22

    -0.252       0.116

      0.742       0.249

      1.309       1.38

      1.482       1.623

      1.9

      1.297       1.306

      1.292       1.383

      1.928       1.3

      1.341

      1.41       1.524

      1.682       1.992

      1.306

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test

When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Lognormal GOF Test



     14      14

      0

      0.777       1.091

      1.45       1.105

      0.201      0.0537

      0.184       0.242

      0.963

      0.874

      0.159

      0.226

      1.187       1.184

      1.187

      0.266

      0.734

      0.155

      0.228

     31.76      25

     0.0344      0.0437

   889.2    700

      1.091       0.218

   639.6

     0.0312    632

      1.194       1.209

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB03 NAA2 Ra-226 (outlier removed)
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      0.967

      0.874

      0.142

      0.226

    -0.252      0.0717

      0.372       0.185

      1.199       1.254

      1.328       1.43

      1.631

      1.18       1.187

      1.177       1.193

      1.184       1.18

      1.183

      1.253       1.326

      1.427       1.626

      1.187

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Lognormal GOF Test



Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

AB02 Adjacent Undisturbed 100% Walkover Gamma

  7646

  1498

 13547

103800

 23948

  7398

     14.92

  1605

     14.91

  1606

     10.05

      0.243

      0.845

      0.186

     0.0102

      0.897

   343.8

      0.752

      0.152

     0.0182

Data not Gamma Distributed at (0.05) Significance Level

      0.937

      0.134

     0.0102

Data do not follow a discernible distribution at (0.05) Level of Significance 

Correlation Coefficient R

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Lognormal at (0.05) Significance Level

Non-parametric GOF Test Results

K-S Test Statistic

K-S Critical(0.05)  Value

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

Normal GOF Test Results

Correlation Coefficient R

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Normal at (0.05) Significance Level

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Raw Statistics

Number of Valid Observations
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Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

     11

     11

 16328

 57193

 24103

 11905

      6.756

  3568

      4.974

  4846

     10.01

      0.373

      0.801

      0.664

      0.85

2.0757E-4

      0.266

      0.251

      0.881

      1.071

      0.731

      0.261

      0.256

Data not Gamma Distributed at (0.05) Significance Level

      0.884

      0.793

      0.85

    0.00731

      0.244

      0.251

Data appear Approximate_Lognormal at (0.05) Significance Level

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

AB02 Undisturbed Uncollimated Surface Static Gamma

Raw Statistics

Number of Valid Observations

From File   WorkSheet_a.xls

Full Precision   OFF

Confidence Coefficient   0.95

User Selected Options

Date/Time of Computation   ProUCL 5.12/3/2020 2:23:37 PM



     11

     11

  2548

  6585

  3597

  1196

     12.32

   291.9

      9.021

   398.7

      8.147

      0.287

      0.89

      0.802

      0.85

    0.00952

      0.249

      0.251

Data appear Approximate Normal at (0.05) Significance Level

      0.937

      0.648

      0.729

      0.235

      0.255

Data appear Gamma Distributed at (0.05) Significance Level

      0.938

      0.882

      0.85

      0.105

      0.218

      0.251

Data appear Lognormal at (0.05) Significance Level

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal GOF Test Results

Correlation Coefficient R

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Theta hat

Kstar

Theta star

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum

AB02 Undisturbed Collimated Surface Static Gamma



     11

     11

  2548

  5036

  3453

   786

     22.83

   151.3

     16.66

   207.2

      8.125

      0.217

      0.958

      0.912

      0.85

      0.281

      0.222

      0.251

Data appear Normal at (0.05) Significance Level

      0.976

      0.367

      0.729

      0.203

      0.255

Data appear Gamma Distributed at (0.05) Significance Level

      0.976

      0.943

      0.85

      0.624

      0.188

      0.251

Data appear Lognormal at (0.05) Significance Level

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

AB02 Undisturbed Collimated Static Gamma at Depth

Raw Statistics

Number of Valid Observations



Dixon's Outlier Test for AB02 Undisturbed Uncollimated Surface Static Gamma

1.  Observation Value 57193 is a Potential Outlier (Upper Tail)?

2. Observation Value 16328 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for AB02 Undisturbed Collimated Surface Static Gamma

1.  Observation Value 6585 is a Potential Outlier (Upper Tail)?

For 5% significance level, 6585 is an outlier.

For 1% significance level, 6585 is not an outlier.

Test Statistic: 0.590

For 10% significance level, 6585 is an outlier. 

Number of Observations = 11

10% critical value: 0.517

5% critical value: 0.576

1% critical value: 0.679

For 10% significance level, 16328 is not an outlier.

For 5% significance level, 16328 is not an outlier.

For 1% significance level, 16328 is not an outlier.

For 5% significance level, 57193 is an outlier.

For 1% significance level, 57193 is an outlier.

Test Statistic: 0.099

Test Statistic: 0.723

For 10% significance level, 57193 is an outlier. 

Number of Observations = 11

10% critical value: 0.517

5% critical value: 0.576

1% critical value: 0.679

From File   WorkSheet_a.xls

Full Precision   OFF

Outlier Tests for Selected Uncensored Variables

User Selected Options

Date/Time of Computation   ProUCL 5.12/3/2020 2:25:13 PM



2. Observation Value 2548 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for AB02 Undisturbed Collimated Static Gamma at Depth

1.  Observation Value 5036 is a Potential Outlier (Upper Tail)?

2. Observation Value 2548 is a Potential Outlier (Lower Tail)?

For 10% significance level, 2548 is not an outlier.

For 5% significance level, 2548 is not an outlier.

For 1% significance level, 2548 is not an outlier.

For 5% significance level, 5036 is not an outlier.

For 1% significance level, 5036 is not an outlier.

Test Statistic: 0.158

Test Statistic: 0.439

For 10% significance level, 5036 is not an outlier.

Number of Observations = 11

10% critical value: 0.517

5% critical value: 0.576

1% critical value: 0.679

For 10% significance level, 2548 is not an outlier.

For 5% significance level, 2548 is not an outlier.

For 1% significance level, 2548 is not an outlier.

Test Statistic: 0.115



Dixon's Outlier Test for AB02 Undisturbed Collimated Surface Static Gamma (outlier removed)

1.  Observation Value 4629 is a Potential Outlier (Upper Tail)?

2. Observation Value 2548 is a Potential Outlier (Lower Tail)?

For 10% significance level, 2548 is not an outlier.

For 5% significance level, 2548 is not an outlier.

For 1% significance level, 2548 is not an outlier.

For 5% significance level, 4629 is not an outlier.

For 1% significance level, 4629 is not an outlier.

Test Statistic: 0.078

Test Statistic: 0.177

For 10% significance level, 4629 is not an outlier.

Number of Observations = 10

10% critical value: 0.409

5% critical value: 0.477

1% critical value: 0.597
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Dixon's Outlier Test for AB02 Undisturbed Uncollimated Surface Static Gamma (outlier removed)

1.  Observation Value 30366 is a Potential Outlier (Upper Tail)?

2. Observation Value 16328 is a Potential Outlier (Lower Tail)?

For 1% significance level, 16328 is not an outlier.

Test Statistic: 0.011

For 10% significance level, 16328 is not an outlier.

For 5% significance level, 16328 is not an outlier.

Test Statistic: 0.190

For 10% significance level, 30366 is not an outlier.

For 5% significance level, 30366 is not an outlier.

For 1% significance level, 30366 is not an outlier.

Number of Observations = 10

10% critical value: 0.409

5% critical value: 0.477

1% critical value: 0.597
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Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

AB02 Undisturbed Uncollimated Surface Static Gamma (outlier removed)

     10

     10

 16328

 30366

 20794

  4864

     22.73

   914.7

     15.98

  1301

      9.92

      0.216

      0.916

      0.832

      0.842

     0.0401

      0.265

      0.262

      0.943

      0.693

      0.725

      0.263

      0.266

Data appear Gamma Distributed at (0.05) Significance Level

      0.937

      0.867

      0.842

      0.111

      0.249

      0.262

Data appear Lognormal at (0.05) Significance Level

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Raw Statistics

Number of Valid Observations
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     10

      1.1

      4.94

      2.316

      1.41

      3.284

      0.705

      2.449

      0.946

      0.68

      0.583

      0.913

      0.818

      0.85

     0.0242

      0.281

      0.251

      0.957

      0.85

      0.733

      0.277

      0.257

Data not Gamma Distributed at (0.05) Significance Level

      0.933

      0.846

      0.85

     0.0625

      0.256

      0.251

Data do not follow a discernible distribution at (0.05) Level of Significance 

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Lognormal at (0.05) Significance Level

Non-parametric GOF Test Results

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

AB02 Undisturbed Ra-226

Raw Statistics

Number of Valid Observations
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Dixon's Outlier Test for AB02 Undisturbed Ra-226

1.  Observation Value 4.94 is a Potential Outlier (Upper Tail)?

2. Observation Value 1.1 is a Potential Outlier (Lower Tail)?

For 10% significance level, 1.1 is not an outlier.

For 5% significance level, 1.1 is not an outlier.

For 1% significance level, 1.1 is not an outlier.

For 5% significance level, 4.94 is not an outlier.

For 1% significance level, 4.94 is not an outlier.

Test Statistic: 0.007

Test Statistic: 0.373

For 10% significance level, 4.94 is not an outlier.

Number of Observations = 11

10% critical value: 0.517

5% critical value: 0.576

1% critical value: 0.679
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  7646   1498

 13547  19800

 98700  21780

103800  25387

 23948   7398

      0.309       3.225

     10.05       0.243

      1.674       4.356

      0.186

     0.0102

 36332  33429

 36118  36116

 56174  41158

   343.8

      0.752

      0.152

     0.0182

     14.92      14.91

  1605   1606

228116 228027

 23948   6202MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB02 Adjacent Undisturbed 100% Walkover Gamma

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

New or Future K Observations   1

Number of Bootstrap Operations   2000
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 34903  32160

 34793  34978

 35133  40682

 35026

 61199  62295

      0.134

     0.0102

 34760  31600

 34517  34515

 66668  40726

  7295  39753

      1.091       0.948

  7652

 39730  39632

 38898  31746

 46143  38871

 56196  52580

103800

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

   95% USL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

Data do not follow a Discernible Distribution (0.05)

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% WH USL    95% HW USL

Lognormal GOF Test

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile



     11      11

 16328  17905

 30366  18720

 57193  25716

 24103  11905

      0.494       2.517

     10.01       0.373

      2.815       2.234

      0.664

      0.85

      0.266

      0.251

 57617  39360

 46640  43686

 50698  51799

      1.071

      0.731

      0.261

      0.256

      6.756       4.974

  3568   4846

   148.6    109.4

 24103  10808

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB02 Undisturbed Uncollimated Surface Static Gamma

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

New or Future K Observations   1

Number of Bootstrap Operations   2000
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Background Statistics for Uncensored Full Data Sets
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 45564  38572

 45471  44183

 60660  56042

 61310

 50811  50917

      0.793

      0.85

      0.244

      0.251

 63871  36042

 45280  41275

 51421  53225

     11  57193

      0.579       0.431

     59

 57193  57193

 57193  30366

 61407  43780

 78305  54510

 57193

     11      11

  2548   2860

  4629   3078

  6585   4040

  3597   1196

      0.332       1.785

      8.147       0.287

      2.815       2.234

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Maximum Third Quartile

Mean SD

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Second Largest Median

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB02 Undisturbed Collimated Surface Static Gamma

General Statistics

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Approximate Lognormal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



      0.802

      0.85

      0.249

      0.251

  6962   5129

  5860   5564

  6268   6378

      0.648

      0.729

      0.235

      0.255

     12.32       9.021

   291.9    398.7

   271.1    198.5

  3597   1198

  5897   5192

  5907   5766

  7385   6951

  7462

  6421   6450

      0.882

      0.85

      0.218

      0.251

  7746   4987

  5944   5536

  6555   6732   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

Data appear Approximate Normal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% WH USL    95% HW USL

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level



     11   6585

      0.579       0.431

     59

  6585   6585

  6585   4629

  7343   5607

  9040   6389

  6585

     11      11

  2548   2970

  4463   3151

  5036   3910

  3453    786

      0.228       0.901

      8.125       0.217

      2.815       2.234

      0.912

      0.85

      0.222

      0.251

  5665   4460

  4941   4746

  5209   5281

      0.367

      0.729

      0.203

      0.255

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% USL 99% Percentile (z)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Second Largest Median

Maximum Third Quartile

Mean SD

General Statistics

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB02 Undisturbed Collimated Static Gamma at Depth

95% Chebyshev UPL 99% Percentile

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC



     22.83      16.66

   151.3    207.2

   502.2    366.5

  3453    845.9

  5030   4571

  5044   4951

  5983   5718

  6036

  5369   5396

      0.943

      0.85

      0.188

      0.251

  6222   4460

  5093   4826

  5484   5596

     11   5036

      0.579       0.431

     59

  5036   5036

  5036   4463

  5916   4750

  7031   4979

  5036

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

   95% USL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Lognormal GOF Test

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)



     10      10

  2548   2824

  4284   3034

  4629   3661

  3298    704.9

      0.214       1.015

      8.082       0.201

      2.911       2.176

      0.877

      0.842

      0.224

      0.262

  5350   4202

  4654   4458

  4832   4938

      0.504

      0.725

      0.213

      0.266

     26.49      18.61

   124.5    177.2

   529.9    372.2

  3298    764.5

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB02 Undisturbed Collimated Surface Static Gamma (outlier removed)

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

New or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.12/3/2020 2:28:56 PM



  4722   4308

  4732   4648

  5622   5332

  5666

  4942   4960

      0.91

      0.842

      0.198

      0.262

  5818   4190

  4767   4508

  5017   5171

     10   4629

      0.526       0.401

     59

  4629   4629

  4629   4319

  5516   4474

  6521   4598

  4629

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



     10      10

 16328  17809

 27720  18689

 30366  22828

 20794   4864

      0.234       1.201

      9.92       0.216

      2.911       2.176

      0.832

      0.842

      0.265

      0.262

 34953  27028

 30146  28795

 31379  32109

      0.693

      0.725

      0.263

      0.266

     22.73      15.98

   914.7   1301

   454.6    319.6

 20794   5202

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB02 Undisturbed Uncollimated Surface Static Gamma (outlier removed)

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

New or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.12/3/2020 2:28:26 PM



 30543  27677

 30606  30024

 36801  34766

 37105

 32074  32184

      0.867

      0.842

      0.249

      0.262

 38156  26829

 30817  29021

 32552  33627

     10  30366

      0.526       0.401

     59

 30366  30366

 30366  27985

 36098  29175

 43031  30128

 30366

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Gamma Distributed at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



     11      10

      1.1       1.24

      4.14       1.43

      4.94       3.455

      2.316       1.41

      0.609       0.844

      0.68       0.583

      2.815       2.234

      0.818

      0.85

      0.281

      0.251

      6.286       4.123

      4.986       4.636

      5.466       5.597

      0.85

      0.733

      0.277

      0.257

      3.284       2.449

      0.705       0.946

     72.26      53.89

      2.316       1.48

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB02 Undisturbed Ra-226

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

Different or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.12/3/2020 2:19:16 PM



      5.462       4.299

      5.56       5.16

      7.965       7.049

      8.361

      6.315       6.497

      0.846

      0.85

      0.256

      0.251

     10.17       4.165

      5.947       5.146

      7.253       7.654

     11       4.94

      0.579       0.431

     59

      4.94       4.94

      4.94       4.14

      6.735       4.54

      8.736       4.86

      4.94

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



  7646   1498

      0

 13547  23948

103800  21780

  7398      84.6

      0.309       3.225

      0.186

     0.0102

 24087  24091

 24088

   343.8

      0.752

      0.152

     0.0182

     14.92      14.91

  1605   1606

228116 228027

 23948   6202

226918

     0.05 226917

 24065  24065

      0.134

     0.0102

Data Not Lognormal at 5% Significance Level

Lognormal GOF Test

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

Normal GOF Test

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB02 Adjacent Undisturbed 100% Walkover Gamma

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.14/1/2020 9:55:37 AM



      9.514      10.05

     11.55       0.243

    N/A     24044

 24135  24262

 24511

 24087  24087

 24090  24088

 24088  24094

 24089

 24202  24317

 24477  24790

 24087  24088

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL or 95% Modified-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data



     11      11

      0

 16328  24103

 57193  18720

 11905   3590

      0.494       2.517

      0.664

      0.85

      0.266

      0.251

 30609  32918

 31063

      1.071

      0.731

      0.261

      0.256

      6.756       4.974

  3568   4846

   148.6    109.4

 24103  10808

     86.28

     0.0278      82.93

 30569  31802

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB02 Undisturbed Uncollimated Surface Static Gamma

From File   WorkSheet_a.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.12/3/2020 2:24:37 PM



      0.793

      0.85

      0.244

      0.251

      9.701      10.01

     10.95       0.373

 30416  31924

 35607  40718

 50758

 30007  30609

 29630  40035

 50566  30568

 33447

 34872  39750

 46520  59819

 30609  31063

 30416

     11      11

      0

  2548   3597

  6585   3078

  1196    360.5

      0.332       1.785

SD Std. Error of Mean

Coefficient of Variation Skewness

Number of Missing Observations

Minimum Mean

Maximum Median

AB02 Undisturbed Collimated Surface Static Gamma

General Statistics

Total Number of Observations Number of Distinct Observations

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

or 95% H-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL or 95% Modified-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Lognormal GOF Test



      0.802

      0.85

      0.249

      0.251

  4250   4397

  4283

      0.648

      0.729

      0.235

      0.255

     12.32       9.021

   291.9    398.7

   271.1    198.5

  3597   1198

   166.9

     0.0278    162.2

  4278   4403

      0.882

      0.85

      0.218

      0.251

      7.843       8.147

      8.793       0.287

  4289   4521

  4946   5535

  6693   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Normal GOF Test



  4190   4250

  4162   4739

  4807   4158

  4342

  4678   5168

  5848   7184

  4250

     11      11

      0

  2548   3453

  5036   3151

   786    237

      0.228       0.901

      0.912

      0.85

      0.222

      0.251

  3882   3911

  3893

      0.367

      0.729

      0.203

      0.2555% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Number of Missing Observations

Minimum Mean

Maximum Median

AB02 Undisturbed Collimated Static Gamma at Depth

General Statistics

Total Number of Observations Number of Distinct Observations

When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL



     22.83      16.66

   151.3    207.2

   502.2    366.5

  3453    845.9

   323.2

     0.0278    316.5

  3916   3998

      0.943

      0.85

      0.188

      0.251

      7.843       8.125

      8.524       0.217

  3932   4131

  4439   4866

  5707

  3842   3882

  3830   4030

  4006   3846

  3872

  4164   4486

  4933   5811

  3882

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)



     10      10

      0

  2548   3298

  4629   3034

   704.9    222.9

      0.214       1.015

      0.877

      0.842

      0.224

      0.262

  3707   3741

  3719

      0.504

      0.725

      0.213

      0.266

     26.49      18.61

   124.5    177.2

   529.9    372.2

  3298    764.5

   328.5

     0.0267    321.4

  3737   3820

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB02 Undisturbed Collimated Surface Static Gamma (outlier removed)

From File   WorkSheet_a.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.12/3/2020 2:30:00 PM



      0.91

      0.842

      0.198

      0.262

      7.843       8.082

      8.44       0.201

  3748   3928

  4214   4612

  5392

  3665   3707

  3650   3898

  3781   3651

  3742

  3967   4270

  4690   5516

  3707

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Lognormal GOF Test



     10      10

      0

 16328  20794

 30366  18689

  4864   1538

      0.234       1.201

      0.832

      0.842

      0.265

      0.262

 23614  23948

 23711

      0.693

      0.725

      0.263

      0.266

     22.73      15.98

   914.7   1301

   454.6    319.6

 20794   5202

   279.2

     0.0267    272.6

 23805  24378

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB02 Undisturbed Uncollimated Surface Static Gamma (outlier removed)

From File   WorkSheet_a.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.12/3/2020 2:29:26 PM



      0.867

      0.842

      0.249

      0.262

      9.701       9.92

     10.32       0.216

 23865  25044

 26980  29668

 34947

 23324  23614

 23147  25853

 24458  23262

 23754

 25408  27499

 30400  36098

 24378

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Adjusted Gamma UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Lognormal GOF Test



     11      10

      0

      1.1       2.316

      4.94       1.43

      1.41       0.425

      0.609       0.844

      0.818

      0.85

      0.281

      0.251

      3.087       3.131

      3.105

      0.85

      0.733

      0.277

      0.257

      3.284       2.449

      0.705       0.946

     72.26      53.89

      2.316       1.48

     38.02

     0.0278      35.86

      3.283       3.481

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB02 Undisturbed Ra-226
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      0.846

      0.85

      0.256

      0.251

     0.0953       0.68

      1.597       0.583

      3.566       3.543

      4.107       4.889

      6.426

      3.016       3.087

      2.985       3.261

      2.911       3.036

      3.074

      3.592       4.17

      4.971       6.547

      4.17

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Lognormal GOF Test



Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

  5300

  2247

 12920

541620

 43769

 52181

      1.617

 27073

      1.616

 27086

     10.35

      0.725

      0.739

      0.282

     0.0123

      0.912

   395.7

      0.771

      0.222

     0.0185

      0.92

      0.201

     0.0123

Data do not follow a discernible distribution at (0.05) Level of Significance 

Correlation Coefficient R

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Lognormal at (0.05) Significance Level

Non-parametric GOF Test Results

K-S Test Statistic

K-S Critical(0.05)  Value

Data not Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

Normal GOF Test Results

Correlation Coefficient R

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Normal at (0.05) Significance Level

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

AB03 SAAM Adjacent Undisturbed 100% Walkover Gamma

Raw Statistics

Number of Valid Observations
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Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

AB03 SUM Adjacent Undisturbed 100% Walkover Gamma

  4743

  1618

 15877

334860

 34374

 20605

      6.162

  5579

      6.158

  5582

     10.36

      0.356

      0.711

      0.215

     0.013

      0.804

2.108E+27

      0.756

      0.169

     0.0182

      0.923

      0.143

     0.013

Data do not follow a discernible distribution at (0.05) Level of Significance 

Correlation Coefficient R

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Lognormal at (0.05) Significance Level

Non-parametric GOF Test Results

K-S Test Statistic

K-S Critical(0.05)  Value

Data not Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

Normal GOF Test Results

Correlation Coefficient R

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Normal at (0.05) Significance Level

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Raw Statistics

Number of Valid Observations
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Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

AB03 Adjacent Undisturbed Walkover Gamma (combined)

 10043

  3036

 12920

541620

 39332

 40734

      2.365

 16630

      2.364

 16635

     10.35

      0.581

      0.711

      0.267

    0.00893

      0.86

   560.4

      0.764

      0.173

     0.0184

      0.944

      0.128

    0.00893

Data do not follow a discernible distribution at (0.05) Level of Significance 

Correlation Coefficient R

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Lognormal at (0.05) Significance Level

Non-parametric GOF Test Results

K-S Test Statistic

K-S Critical(0.05)  Value

Data not Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

Normal GOF Test Results

Correlation Coefficient R

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Normal at (0.05) Significance Level

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Raw Statistics

Number of Valid Observations
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Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

AB03 Undisturbed Uncollimated Surface Static Gamma

     11

     11

 13936

 42567

 21564

  8004

     10.34

  2085

      7.584

  2843

      9.93

      0.311

      0.876

      0.787

      0.85

    0.00526

      0.229

      0.251

Data appear Approximate Normal at (0.05) Significance Level

      0.928

      0.583

      0.729

      0.201

      0.255

Data appear Gamma Distributed at (0.05) Significance Level

      0.944

      0.904

      0.85

      0.162

      0.187

      0.251

Data appear Lognormal at (0.05) Significance Level

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Raw Statistics

Number of Valid Observations
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AB03 Undisturbed Collimated Surface Static Gamma

     11

     11

  2184

  6380

  3401

  1135

     12.35

   275.4

      9.043

   376.1

      8.091

      0.287

      0.887

      0.81

      0.85

    0.00939

      0.222

      0.251

Data appear Approximate Normal at (0.05) Significance Level

      0.93

      0.489

      0.729

      0.201

      0.255

Data appear Gamma Distributed at (0.05) Significance Level

      0.952

      0.924

      0.85

      0.254

      0.183

      0.251

Data appear Lognormal at (0.05) Significance Level

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal GOF Test Results

Correlation Coefficient R

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Theta hat

Kstar

Theta star

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum



AB03 Undisturbed Collimated Static Gamma at Depth

     11

     11

  2153

  6556

  3518

  1357

      9.246

   380.4

      6.785

   518.4

      8.11

      0.331

      0.878

      0.779

      0.85

    0.00516

      0.303

      0.251

      0.926

      0.848

      0.73

      0.257

      0.255

Data not Gamma Distributed at (0.05) Significance Level

      0.932

      0.874

      0.85

     0.0779

      0.235

      0.251

Data appear Lognormal at (0.05) Significance Level

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Raw Statistics

Number of Valid Observations



Dixon's Outlier Test for AB03 Undisturbed Uncollimated Surface Static Gamma

1.  Observation Value 42567 is a Potential Outlier (Upper Tail)?

2. Observation Value 13936 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for AB03 Undisturbed Collimated Surface Static Gamma

1.  Observation Value 6380 is a Potential Outlier (Upper Tail)?

For 5% significance level, 6380 is an outlier.

For 1% significance level, 6380 is an outlier.

Test Statistic: 0.680

For 10% significance level, 6380 is an outlier. 

Number of Observations = 11

10% critical value: 0.517

5% critical value: 0.576

1% critical value: 0.679

For 10% significance level, 13936 is not an outlier.

For 5% significance level, 13936 is not an outlier.

For 1% significance level, 13936 is not an outlier.

For 5% significance level, 42567 is an outlier.

For 1% significance level, 42567 is not an outlier.

Test Statistic: 0.241

Test Statistic: 0.679

For 10% significance level, 42567 is an outlier. 

Number of Observations = 11

10% critical value: 0.517

5% critical value: 0.576

1% critical value: 0.679
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2. Observation Value 2184 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for AB03 Undisturbed Collimated Static Gamma at Depth

1.  Observation Value 6556 is a Potential Outlier (Upper Tail)?

2. Observation Value 2153 is a Potential Outlier (Lower Tail)?

For 10% significance level, 2153 is not an outlier.

For 5% significance level, 2153 is not an outlier.

For 1% significance level, 2153 is not an outlier.

For 5% significance level, 6556 is an outlier.

For 1% significance level, 6556 is an outlier.

Test Statistic: 0.168

Test Statistic: 0.751

For 10% significance level, 6556 is an outlier. 

Number of Observations = 11

10% critical value: 0.517

5% critical value: 0.576

1% critical value: 0.679

For 10% significance level, 2184 is not an outlier.

For 5% significance level, 2184 is not an outlier.

For 1% significance level, 2184 is not an outlier.

Test Statistic: 0.237



Dixon's Outlier Test for AB03 Undisturbed Uncollimated Surface Static Gamma (outlier removed)

1.  Observation Value 27768 is a Potential Outlier (Upper Tail)?

2. Observation Value 13936 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for AB03 Undisturbed Collimated Surface Static Gamma (outlier removed)

1.  Observation Value 4098 is a Potential Outlier (Upper Tail)?

For 5% significance level, 4098 is not an outlier.

For 1% significance level, 4098 is not an outlier.

Test Statistic: 0.208

For 10% significance level, 4098 is not an outlier.

Number of Observations = 10

10% critical value: 0.409

5% critical value: 0.477

1% critical value: 0.597

For 10% significance level, 13936 is not an outlier.

For 5% significance level, 13936 is not an outlier.

For 1% significance level, 13936 is not an outlier.

For 5% significance level, 27768 is not an outlier.

For 1% significance level, 27768 is not an outlier.

Test Statistic: 0.143

Test Statistic: 0.294

For 10% significance level, 27768 is not an outlier.

Number of Observations = 10

10% critical value: 0.409

5% critical value: 0.477

1% critical value: 0.597

From File   WorkSheet.xls

Full Precision   OFF

Outlier Tests for Selected Uncensored Variables

User Selected Options

Date/Time of Computation   ProUCL 5.12/4/2020 11:50:01 AM



2. Observation Value 2184 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for AB03 Uncollimated Static Gamma at Depth (outlier removed)

1.  Observation Value 5678 is a Potential Outlier (Upper Tail)?

2. Observation Value 2153 is a Potential Outlier (Lower Tail)?

For 10% significance level, 2153 is not an outlier.

For 5% significance level, 2153 is not an outlier.

For 1% significance level, 2153 is not an outlier.

For 5% significance level, 5678 is an outlier.

For 1% significance level, 5678 is an outlier.

Test Statistic: 0.301

Test Statistic: 0.681

For 10% significance level, 5678 is an outlier. 

Number of Observations = 10

10% critical value: 0.409

5% critical value: 0.477

1% critical value: 0.597

For 10% significance level, 2184 is not an outlier.

For 5% significance level, 2184 is not an outlier.

For 1% significance level, 2184 is not an outlier.

Test Statistic: 0.229



Dixon's Outlier Test for AB03 Undisturbed Static Gamma at Depth (outlier 2 removed)

1.  Observation Value 3568 is a Potential Outlier (Upper Tail)?

2. Observation Value 2153 is a Potential Outlier (Lower Tail)?

For 10% significance level, 2153 is not an outlier.

For 5% significance level, 2153 is not an outlier.

For 1% significance level, 2153 is not an outlier.

For 5% significance level, 3568 is not an outlier.

For 1% significance level, 3568 is not an outlier.

Test Statistic: 0.330

Test Statistic: 0.127

For 10% significance level, 3568 is not an outlier.

Number of Observations = 9

10% critical value: 0.441

5% critical value: 0.512

1% critical value: 0.635
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Goodness-of-Fit Test Statistics for Uncensored Full Data Sets without Non-Detects

AB03 Undisturbed Uncollimated Surface Static Gamma (outlier removed)

     10

     10

 13936

 27768

 19464

  4155

     25.74

   756.3

     18.08

  1076

      9.857

      0.206

      0.972

      0.947

      0.842

      0.597

      0.206

      0.262

      0.986

      0.228

      0.725

      0.191

      0.266

Data appear Gamma Distributed at (0.05) Significance Level

      0.988

      0.976

      0.842

      0.937

      0.176

      0.262

Data appear Lognormal at (0.05) Significance Level

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Raw Statistics

Number of Valid Observations
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     11

     11

      0.573

      5.1

      1.913

      1.424

      2.28

      0.839

      1.719

      1.113

      0.414

      0.712

      0.923

      0.851

      0.85

     0.0469

      0.21

      0.251

Data appear Normal at (0.05) Significance Level

      0.988

      0.448

      0.737

      0.225

      0.258

Data appear Gamma Distributed at (0.05) Significance Level

      0.974

      0.936

      0.85

      0.558

      0.208

      0.251

Data appear Lognormal at (0.05) Significance Level

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

AB03 Undisturbed Ra-226

Raw Statistics

Number of Valid Observations
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Dixon's Outlier Test for AB03 Undisturbed Ra-226

1.  Observation Value 5.1 is a Potential Outlier (Upper Tail)?

2. Observation Value 0.573 is a Potential Outlier (Lower Tail)?

For 10% significance level, 0.573 is not an outlier.

For 5% significance level, 0.573 is not an outlier.

For 1% significance level, 0.573 is not an outlier.

For 5% significance level, 5.1 is not an outlier.

For 1% significance level, 5.1 is not an outlier.

Test Statistic: 0.089

Test Statistic: 0.549

For 10% significance level, 5.1 is an outlier. 

Number of Observations = 11

10% critical value: 0.517

5% critical value: 0.576

1% critical value: 0.679
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Dixon's Outlier Test for AB03 Undisturbed Ra-226 (outlier removed)

1.  Observation Value 3.49 is a Potential Outlier (Upper Tail)?

2. Observation Value 0.573 is a Potential Outlier (Lower Tail)?

For 10% significance level, 0.573 is not an outlier.

For 5% significance level, 0.573 is not an outlier.

For 1% significance level, 0.573 is not an outlier.

For 5% significance level, 3.49 is not an outlier.

For 1% significance level, 3.49 is not an outlier.

Test Statistic: 0.104

Test Statistic: 0.279

For 10% significance level, 3.49 is not an outlier.

Number of Observations = 10

10% critical value: 0.409

5% critical value: 0.477

1% critical value: 0.597
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     10

     10

      0.573

      3.49

      1.594

      1.006

      3.025

      0.527

      2.184

      0.73

      0.292

      0.619

      0.936

      0.865

      0.842

      0.105

      0.246

      0.262

      0.976

      0.497

      0.732

      0.246

      0.268

Data appear Gamma Distributed at (0.05) Significance Level

      0.968

      0.922

      0.842

      0.469

      0.223

      0.262

Data appear Lognormal at (0.05) Significance Level

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

AB03 Undisturbed Ra-226 (outlier removed)

Raw Statistics

Number of Valid Observations
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  5300   2247

 12920  17998

541200  21695

541620  51187

 43769  52181

      1.192       4.325

     10.35       0.725

      1.68       4.274

      0.282

     0.0123

131430 110642

129622 129599

266810 165160

   395.7

      0.771

      0.222

     0.0185

      1.617       1.616

 27073  27086

 17138  17129

 43769  34432

107127  89572

105587 111229

109279 159899

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB03 SAAM Adjacent Undisturbed 100% Walkover Gamma

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

New or Future K Observations   1

Number of Bootstrap Operations   2000
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107827

365042 404846

      0.201

     0.0123

105319  78895

102706 102674

691096 168295

  5061 134599

      1.11       0.948

  5307

134478 134622

126885  90318

200326 126615

271241 276244

541620

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

   95% USL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

Data do not follow a Discernible Distribution (0.05)

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% WH USL    95% HW USL

Lognormal GOF Test

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage



  4743   1618

 15877  25573

313908  28785

334860  36480

 34374  20605

      0.599       6.188

     10.36       0.356

      1.682       4.249

      0.215

     0.013

 69031  60781

 68277  68267

121930  82309

2.108E+27

      0.756

      0.169

     0.0182

      6.162       6.158

  5579   5582

 58452  58416

 34374  13852

 59192  52889

 58487  59867

 59916  74475

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB03 SUM Adjacent Undisturbed Walkover Gamma

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

New or Future K Observations   1

Number of Bootstrap Operations   2000
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 59213

126640 129465

      0.143

     0.013

 57567  49916

 56821  56811

143621  72415

  4531  65534

      1.12       0.952

  4738

 65566  65436

 62959  48782

 96196  62936

124199 123306

334860

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

   95% USL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

Data do not follow a Discernible Distribution (0.05)

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% WH USL    95% HW USL

Lognormal GOF Test

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage



 10043   3036

 12920  20313

541200  27239

541620  40980

 39332  40734

      1.036       5.413

     10.35       0.581

      1.67       4.416

      0.267

    0.00893

107369  91536

106345 106334

219217 134095

   560.4

      0.764

      0.173

     0.0184

      2.365       2.364

 16630  16635

 47506  47493

 39332  25579

 86045  73584

 84595  88567

 87117 121478

 85691

265595 285152   95% WH USL    95% HW USL

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB03 Adjacent Undisturbed Walkover Gamma (combined)

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

New or Future K Observations   1

Number of Bootstrap Operations   2000
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      0.128

    0.00893

 82779  66049

 81578  81566

407926 121179

  9577 102480

      1.079       0.95

 10044

102480 102480

 99628  68925

161541  99474

216898 224054

541620

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

   95% USL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

Data do not follow a Discernible Distribution (0.05)

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Lognormal GOF Test

Lilliefors Test Statistic Lilliefors Lognormal GOF Test



     11      11

 13936  17313

 27768  18346

 42567  22833

 21564   8004

      0.371       2.054

      9.93       0.311

      2.815       2.234

      0.787

      0.85

      0.229

      0.251

 44095  31821

 36716  34729

 39444  40184

      0.583

      0.729

      0.201

      0.255

     10.34       7.584

  2085   2843

   227.6    166.8

 21564   7830

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB03 Undisturbed Uncollimated Surface Static Gamma

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

New or Future K Observations   1

Number of Bootstrap Operations   2000
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 36742  32009

 36788  35848

 46780  43813

 47306

 40266  40447

      0.904

      0.85

      0.187

      0.251

 49303  30592

 37005  34254

 41146  42347

     11  42567

      0.579       0.431

     59

 42567  42567

 42567  27768

 46643  35168

 58003  41087

 42567

     11      11

  2184   2792

  4098   3077

  6380   3700

  3401   1135

      0.334       1.984

      8.091       0.287

      2.815       2.234

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Maximum Third Quartile

Mean SD

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Second Largest Median

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB03 Undisturbed Collimated Surface Static Gamma

General Statistics

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Approximate Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



      0.81

      0.85

      0.222

      0.251

  6597   4856

  5550   5268

  5937   6042

      0.489

      0.729

      0.201

      0.255

     12.35       9.043

   275.4    376.1

   271.7    198.9

  3401   1131

  5572   4907

  5581   5450

  6975   6568

  7049

  6067   6094

      0.924

      0.85

      0.183

      0.251

  7325   4717

  5622   5235

  6200   6367   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

Data appear Approximate Normal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% WH USL    95% HW USL

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level



     11   6380

      0.579       0.431

     59

  6380   6380

  6380   4098

  6958   5239

  8569   6152

  6380

     11      11

  2153   2784

  5678   3034

  6556   3505

  3518   1357

      0.386       1.642

      8.11       0.331

      2.815       2.234

      0.779

      0.85

      0.303

      0.251

  7339   5257

  6087   5750

  6550   6676

      0.848

      0.73

      0.257

      0.255

Data Not Gamma Distributed at 5% Significance Level

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

   95% USL 99% Percentile (z)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data Not Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Second Largest Median

Maximum Third Quartile

Mean SD

General Statistics

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB03 Undisturbed Collimated Static Gamma at Depth

95% Chebyshev UPL 99% Percentile

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC



      9.246       6.785

   380.4    518.4

   203.4    149.3

  3518   1350

  6156   5321

  6172   5993

  7928   7393

  8039

  6777   6820

      0.874

      0.85

      0.235

      0.251

  8460   5090

  6233   5741

  6978   7195

     11   6556

      0.579       0.431

     59

  6556   6556

  6556   5678

  7771   6117

  9698   6468

  6556

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

   95% USL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

Data appear Lognormal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Lognormal GOF Test

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)



      9       9

  2153   2746

  3442   2917

  3568   3200

  2940    436.6

      0.148     -0.291

      7.976       0.154

      3.031       2.11

      0.981

      0.829

      0.106

      0.274

  4263   3500

  3796   3658

  3861   3956

      0.171

      0.721

      0.114

      0.279

     48.79      32.6

     60.25      90.17

   878.3    586.9

  2940    514.9

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB03 Undisturbed Static Gamma at Depth (outlier 2 removed)

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

New or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.12/4/2020 11:51:46 AM



  3881   3616

  3894   3835

  4485   4268

  4521

  3962   3977

      0.964

      0.829

      0.131

      0.274

  4644   3546

  3937   3750

  4029   4165

      9   3568

      0.474       0.37
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  3568   3568

  3568   3467

  4321   3518

  4946   3558

  3568

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



     10      10

 13936  17291

 24128  18316

 27768  21308

 19464   4155

      0.213       0.823

      9.857       0.206

      2.911       2.176

      0.947

      0.842

      0.206

      0.262

 31559  24789

 27452  26298

 28505  29130

      0.228

      0.725

      0.191

      0.266

     25.74      18.08

   756.3   1076

   514.7    361.6

 19464   4577

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB03 Undisturbed Uncollimated Surface Static Gamma (outlier removed)

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

New or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.12/4/2020 11:48:59 AM



 27997  25512

 28085  27553

 33407  31662

 33719

 29324  29457

      0.976

      0.842

      0.176

      0.262

 34815  24869

 28388  26806

 29913  30856

     10  27768

      0.526       0.401
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 27768  27768

 27768  24492

 32537  26130

 38459  27440

 27768

     10      10

  2184   2714

  3775   3032

  4098   3508

  3103    589.3

      0.19       0.253

      8.024       0.192

      2.911       2.176

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Maximum Third Quartile

Mean SD

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Second Largest Median

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB03 Undisturbed Collimated Surface Static Gamma (outlier removed)

General Statistics

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



      0.972

      0.842

      0.164

      0.262

  4819   3859

  4236   4073

  4386   4474

      0.195

      0.724

      0.138

      0.266

     30.69      21.55

   101.1    144

   613.7    430.9

  3103    668.6

  4341   3985

  4357   4279

  5113   4867

  5162

  4531   4554

      0.977

      0.842

      0.131

      0.262

  5333   3903

  4413   4184

  4633   4768   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% WH USL    95% HW USL

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level



     10   4098

      0.526       0.401
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  4098   4098

  4098   3807

  4958   3953

  5798   4069

  4098

     10      10

  2153   2765

  3568   2976

  5678   3382

  3214    958.7

      0.298       2.108

      8.043       0.257

      2.911       2.176

      0.785

      0.842

      0.256

      0.262

  6005   4442

  5057   4791

  5300   5444

      0.593

      0.725

      0.207

      0.266

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% USL 99% Percentile (z)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data appear Approximate Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Second Largest Median

Maximum Third Quartile

Mean SD

General Statistics

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB03 Uncollimated Static Gamma at Depth (outlier removed)

95% Chebyshev UPL 99% Percentile

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC



     15.56      10.96

   206.6    293.3

   311.2    219.2

  3214    970.8

  5065   4504

  5070   4959

  6303   5891

  6358

  5365   5380

      0.896

      0.842

      0.197

      0.262

  6565   4322

  5095   4744

  5437   5651

     10   5678

      0.526       0.401
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  5678   5678

  5678   3779

  6230   4729

  7597   5488

  5678

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

   95% USL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

Data appear Approximate Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Lognormal GOF Test

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)



     11      11

      0.573       0.852

      3.49       1.44

      5.1       2.65

      1.913       1.424

      0.744       1.265

      0.414       0.712

      2.815       2.234

      0.851

      0.85

      0.21

      0.251

      5.921       3.738

      4.608       4.255

      5.094       5.225

      0.448

      0.737

      0.225

      0.258

      2.28       1.719

      0.839       1.113

     50.17      37.82

      1.913       1.459

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB03 Undisturbed Ra-226

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

Different or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.12/4/2020 10:19:22 AM



      5.115       3.857

      5.244       4.764

      7.86       6.794

      8.396

      6.039       6.281

      0.936

      0.85

      0.208

      0.251

     11.23       3.768

      5.824       4.881

      7.425       7.93

     11       5.1

      0.579       0.431

     59

      5.1       5.1

      5.1       3.49

      6.374       4.295

      8.395       4.939

      5.1

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



     10      10

      0.573       0.843

      2.74       1.184

      3.49       2.348

      1.594       1.006

      0.631       0.892

      0.292       0.619

      2.911       2.176

      0.865

      0.842

      0.246

      0.262

      4.521       2.883

      3.528       3.248

      3.782       3.933

      0.497

      0.732

      0.246

      0.268

      3.025       2.184

      0.527       0.73

     60.49      43.68

      1.594       1.079

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB03 Undisturbed Ra-226 (outlier removed)

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

Different or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.12/4/2020 10:33:25 AM



      3.934       3.038

      4.025       3.679

      5.954       5.093

      6.318

      4.4       4.54

      0.922

      0.842

      0.223

      0.262

      8.117       2.96

      4.402       3.707

      5.15       5.652

     10       3.49

      0.526       0.401
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      3.49       3.49

      3.49       2.815

      4.758       3.153

      6.191       3.423

      3.49

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



  5300   2247

      0

 12920  43769

541620  21695

 52181    716.8

      1.192       4.325

      0.282

     0.0123

 44949  44994

 44956

   395.7

      0.771

      0.222

     0.0185

      1.617       1.616

 27073  27086

 17138  17129

 43769  34432

 16826

     0.05  16826

 44558  44559

      0.201

     0.0123

Data Not Lognormal at 5% Significance Level

Lognormal GOF Test

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

Normal GOF Test

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB03 SAAM Adjacent Undisturbed 100% Walkover Gamma

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.11/21/2020 11:56:53 AM



      9.467      10.35

     13.2       0.725

    N/A     41876

 42492  43347

 45027

 44948  44949

 44920  44990

 45042  44992

 44970

 45920  46894

 48246  50901

 46894

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data



  4743   1618

      0

 15877  34374

334860  28785

 20605    299.2

      0.599       6.188

      0.215

     0.013

 34867  34895

 34871

2.108E+27

      0.756

      0.169

     0.0182

      6.162       6.158

  5579   5582

 58452  58416

 34374  13852

 57855

     0.0499  57855

 34708  34708

      0.143

     0.013

Data Not Lognormal at 5% Significance Level

Lognormal GOF Test

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

Normal GOF Test

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB03 SUM Adjacent Undisturbed 100% Walkover Gamma

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.11/21/2020 11:59:17 AM



      9.673      10.36

     12.72       0.356

    N/A     34235

 34479  34818

 35483

 34867  34867

 34835  34879

 34886  34871

 34861

 35272  35679

 36243  37351

 34867  34871

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL or 95% Modified-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data



 10043   3036

      0

 12920  39332

541620  27239

 40734    406.5

      1.036       5.413

      0.267

    0.00893

 40001  40025

 40005

   560.4

      0.764

      0.173

     0.0184

      2.365       2.364

 16630  16635

 47506  47493

 39332  25579

 46987

     0.05  46987

 39756  39756

      0.128

    0.00893

Data Not Lognormal at 5% Significance Level

Lognormal GOF Test

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

Normal GOF Test

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB03 Adjacent Undisturbed Walkover Gamma (combined)

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.11/21/2020 1:20:56 PM



      9.467      10.35

     13.2       0.581

    N/A     37837

 38153  38592

 39454

 40001  40001

 39991  39994

 40024  40031

 40046

 40552  41104

 41871  43377

 41104

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution (0.05)

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data



     11      11

      0

 13936  21564

 42567  18346

  8004   2413

      0.371       2.054

      0.787

      0.85

      0.229

      0.251

 25938  27131

 26187

      0.583

      0.729

      0.201

      0.255

     10.34       7.584

  2085   2843

   227.6    166.8

 21564   7830

   138

     0.0278    133.7

 26076  26910

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB03 Undisturbed Uncollimated Surface Static Gamma

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.12/4/2020 11:45:39 AM



      0.904

      0.85

      0.187

      0.251

      9.542       9.93

     10.66       0.311

 26134  27543

 30302  34131

 41654

 25533  25938

 25394  30281

 44373  25566

 27121

 28804  32083

 36635  45576

 25938

     11      11

      0

  2184   3401

  6380   3077

  1135    342.3

      0.334       1.984

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

AB03 Undisturbed Collimated Surface Static Gamma

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test

When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Lognormal GOF Test



      0.81

      0.85

      0.222

      0.251

  4022   4183

  4056

      0.489

      0.729

      0.201

      0.255

     12.35       9.043

   275.4    376.1

   271.7    198.9

  3401   1131

   167.3

     0.0278    162.6

  4044   4162

      0.924

      0.85

      0.183

      0.251

      7.689       8.091

      8.761       0.287

  4056   4275

  4677   5235

  6330

Data appear to follow a Discernible Distribution at 5% Significance Level

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level



  3964   4022

  3941   4522

  6604   3987

  4180

  4428   4893

  5539   6807

  4022

     11      11

      0

  2153   3518

  6556   3034

  1357    409.3

      0.386       1.642

      0.779

      0.85

      0.303

      0.251

  4259   4407

  4293

      0.848

      0.73

      0.257

      0.255

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

AB03 Undisturbed Collimated Static Gamma at Depth

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test

When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL



      9.246       6.785

   380.4    518.4

   203.4    149.3

  3518   1350

   122

     0.0278    118

  4303   4449

      0.874

      0.85

      0.235

      0.251

      7.675       8.11

      8.788       0.331

  4328   4558

  5037   5703

  7010

  4191   4259

  4173   5411

  8786   4200

  4372

  4745   5302

  6074   7590

  4259   4293

  4328

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

or 95% H-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL or 95% Modified-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)



     10      10

      0

 13936  19464

 27768  18316

  4155   1314

      0.213       0.823

      0.947

      0.842

      0.206

      0.262

 21872  21990

 21929

      0.228

      0.725

      0.191

      0.266

     25.74      18.08

   756.3   1076

   514.7    361.6

 19464   4577

   318.6

     0.0267    311.5

 22095  22594

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB03 Undisturbed Uncollimated Surface Static Gamma_outlier removed

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.12/4/2020 11:49:33 AM



      0.976

      0.842

      0.176

      0.262

      9.542       9.857

     10.23       0.206

 22202  23280

 25012  27416

 32139

 21625  21872

 21527  22716

 23272  21644

 21848

 23406  25191

 27669  32537

 21872

     10      10

      0

  2184   3103

  4098   3032

   589.3    186.4

      0.19       0.253

      0.972

      0.842

      0.164

      0.2625% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Number of Missing Observations

Minimum Mean

Maximum Median

AB03 Undisturbed Collimated Surface Static Gamma (outlier removed)

General Statistics

Total Number of Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Lognormal GOF Test



  3445   3426

  3447

      0.195

      0.724

      0.138

      0.266

     30.69      21.55

   101.1    144

   613.7    430.9

  3103    668.6

   383.8

     0.0267    376.1

  3484   3556

      0.977

      0.842

      0.131

      0.262

      7.689       8.024

      8.318       0.192

  3505   3670

  3926   4282

  4981

  3410   3445

  3399   3474

  3433   3397

  3419

  3662   3916

  4267   4958

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)



  3445

     10      10

      0

  2153   3214

  5678   2976

   958.7    303.2

      0.298       2.108

      0.785

      0.842

      0.256

      0.262

  3770   3928

  3803

      0.593

      0.725

      0.207

      0.266

     15.56      10.96

   206.6    293.3

   311.2    219.2

  3214    970.8

   185.9

     0.0267    180.6

  3789   3901

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Minimum Mean

Maximum Median

SD Std. Error of Mean

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

AB03 Uncollimated Static Gamma at Depth (outlier removed)

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.



      0.896

      0.842

      0.197

      0.262

      7.675       8.043

      8.644       0.257

  3793   3988

  4343   4836

  5804

  3712   3770

  3690   4238

  6089   3712

  3899

  4123   4535

  5107   6230

  3770

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Student's-t UCL

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test

When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level



      9       9

      0

  2153   2940

  3568   2917

   436.6    145.5

      0.148     -0.291

      0.981

      0.829

      0.106

      0.274

  3211   3164

  3208

      0.171

      0.721

      0.114

      0.279

     48.79      32.6

     60.25      90.17

   878.3    586.9

  2940    514.9

   531.7

     0.0231    520.6

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.1

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB03 Undisturbed Static Gamma at Depth (outlier 2 removed)

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.12/4/2020 11:52:22 AM



  3245   3314

      0.964

      0.829

      0.131

      0.274

      7.675       7.976

      8.18       0.154

  3260   3395

  3601   3886

  4447

  3179   3211

  3157   3200

  3177   3165

  3134

  3377   3574

  3849   4388

  3211

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution



     11      11

      0

      0.573       1.913

      5.1       1.44

      1.424       0.429

      0.744       1.265

      0.851

      0.85

      0.21

      0.251

      2.691       2.794

      2.718

      0.448

      0.737

      0.225

      0.258

      2.28       1.719

      0.839       1.113

     50.17      37.82

      1.913       1.459

     24.74

     0.0278      23.02

      2.925       3.142

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB03 Undisturbed Ra-226

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.12/4/2020 10:20:29 AM



      0.936

      0.85

      0.208

      0.251

    -0.557       0.414

      1.629       0.712

      3.412       3.165

      3.739       4.536

      6.102

      2.619       2.691

      2.578       3.107

      2.956       2.629

      2.822

      3.201       3.784

      4.594       6.184

      2.691

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Lognormal GOF Test



     10      10

      0

      0.573       1.594

      3.49       1.184

      1.006       0.318

      0.631       0.892

      0.865

      0.842

      0.246

      0.262

      2.177       2.213

      2.192

      0.497

      0.732

      0.246

      0.268

      3.025       2.184

      0.527       0.73

     60.49      43.68

      1.594       1.079

     29.52

     0.0267      27.51

      2.359       2.531

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB03 Undisturbed Ra-226 (outlier removed)

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.12/4/2020 10:33:54 AM



      0.922

      0.842

      0.223

      0.262

    -0.557       0.292

      1.25       0.619

      2.66       2.543

      2.976       3.577

      4.757

      2.117       2.177

      2.095       2.346

      2.113       2.091

      2.178

      2.548       2.98

      3.58       4.758

      2.177

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Lognormal GOF Test



     15

     12

      3.4

      9.7

      4.947

      1.906

      9.185

      0.539

      7.393

      0.669

      1.543

      0.326

      0.875

      0.766

      0.881

    0.00111

      0.299

      0.22

      0.929

      1.126

      0.738

      0.286

      0.222

      0.921

      0.843

      0.881

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Data not Gamma Distributed at (0.05) Significance Level

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

AB02 BSA1 Arsenic

Raw Statistics

Number of Valid Observations

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   0.95

Goodness-of-Fit Test Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/28/2020 2:18:44 PM



     0.0146

      0.269

      0.22

Data do not follow a discernible distribution at (0.05) Level of Significance 

Num Obs Num Miss Num Valid Detects NDs % NDs

     15       0      15       4      11   73.33%

Number Minimum Maximum Mean Median SD

     11       2.2       2.5       2.345       2.4       0.113

      4       0.88       2.8       1.77       1.7       0.788

     15       0.88       2.8       2.192       2.3       0.46

     15       0.88       2.8       1.332       1.2       0.458

     15       0.875       2.8       1.522       1.605       0.503

     15       0.88       2.8       1.513       1.546       0.473

     15       0.88       2.8       1.477       1.484       0.476

K hat K Star Theta hat Log Mean Log Stdv Log CV

      6.395       1.765       0.277       0.491       0.475       0.967

     17.07      13.7       0.128       0.755       0.278       0.368

     12.75      10.24       0.105       0.247       0.27       1.095

     12.14       9.754       0.125       0.372       0.295       0.794

-- -- --       0.347       0.298       0.86

No NDs NDs = DL NDs = DL/2Normal ROS

      0.957       0.882       0.788       0.952

Test value Crit. (0.05)

      0.935       0.748

      0.8       0.881

      0.65       0.881

      0.913       0.881

      0.285       0.375

      0.307       0.22

      0.371       0.22

      0.149       0.22

No NDs NDs = DL NDs = DL/2Gamma ROS

      0.962       0.844       0.846       0.96

Gamma GOF Test Results

Correlation Coefficient R

Lilliefors (NDs = DL) Data Not Normal

Lilliefors (NDs = DL/2) Data Not Normal

Lilliefors (Normal ROS Estimates) Data Appear Normal

Shapiro-Wilk (NDs = DL/2) Data Not Normal

Shapiro-Wilk (Normal ROS Estimates) Data Appear Normal

Lilliefors (Detects Only) Data Appear Normal

Conclusion with Alpha(0.05)

Shapiro-Wilk (Detects Only) Data Appear Normal

Shapiro-Wilk (NDs = DL) Data Not Normal

Normal GOF Test Results

Correlation Coefficient R

Statistics (Non-Detects Only)

Statistics (NDs = DL) 

Statistics (NDs = DL/2) 

Statistics (Gamma ROS Estimates) 

Statistics (Lognormal ROS Estimates) 

Statistics (All: NDs treated as DL/2 value)

Statistics (Normal ROS Imputed Data)

Statistics (Gamma ROS Imputed Data)

Statistics (Lognormal ROS Imputed Data)

Raw Statistics

Statistics (Non-Detects Only)

Statistics (Non-Detects Only)

Statistics (All: NDs treated as DL value)

AB02 BSA1 Molybdenum

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Lognormal at (0.05) Significance Level

Non-parametric GOF Test Results



Test value Crit. (0.05)

      0.332       0.658

      0.263       0.396

      1.643       0.735

      0.338       0.221

      1.722       0.737

      0.352       0.221

      0.331       0.737

      0.121       0.221

No NDs NDs = DL NDs = DL/2 Log ROS

      0.957       0.808       0.862       0.974

Test value Crit. (0.05)

      0.936       0.748

      0.68       0.881

      0.77       0.881

      0.955       0.881

      0.283       0.375

      0.348       0.22

      0.335       0.22

      0.128       0.22

Num Obs Num Miss Num Valid Detects NDs % NDs

     15       0      15      13       2   13.33%

Number Minimum Maximum Mean Median SD

      2       2.4       2.5       2.45       2.45      0.0707

     13       1.6       2.5       2.054       2       0.24

     15       1.6       2.5       2.107       2.1       0.263

     15       1.2       2.5       1.943       2       0.367

     15       1.6       2.5       2.048       2       0.223

     15       1.6       2.5       2.047       2       0.223

     15       1.6       2.5       2.046       2       0.223

K hat K Star Theta hat Log Mean Log Stdv Log CV

     78.67      60.57      0.0261       0.713       0.118       0.165

     67.52      54.06      0.0312       0.738       0.127       0.172

     26.29      21.07      0.0739       0.645       0.21       0.326

     90.1      72.13      0.0227       0.711       0.109       0.154

-- -- --       0.71       0.109       0.154

Statistics (Non-Detects Only)

Statistics (NDs = DL) 

Statistics (NDs = DL/2) 

Statistics (Gamma ROS Estimates) 

Statistics (Lognormal ROS Estimates) 

Statistics (All: NDs treated as DL/2 value)

Statistics (Normal ROS Imputed Data)

Statistics (Gamma ROS Imputed Data)

Statistics (Lognormal ROS Imputed Data)

Raw Statistics

Statistics (Non-Detects Only)

Statistics (Non-Detects Only)

Statistics (All: NDs treated as DL value)

Note: Substitution methods such as DL or DL/2 are not recommended.

AB02 BSA1 Selenium

Lilliefors (NDs = DL) Data Not Lognormal

Lilliefors (NDs = DL/2) Data Not Lognormal

Lilliefors (Lognormal ROS Estimates) Data Appear Lognormal

Shapiro-Wilk (NDs = DL/2) Data Not Lognormal

Shapiro-Wilk (Lognormal ROS Estimates) Data Appear Lognormal

Lilliefors (Detects Only) Data Appear Lognormal

Conclusion with Alpha(0.05)

Shapiro-Wilk (Detects Only) Data Appear Lognormal

Shapiro-Wilk (NDs = DL) Data Not Lognormal

Lognormal GOF Test Results

Correlation Coefficient R

Kolmogorov-Smirnov (NDs = DL/2) Data Not Gamma Distributed

Anderson-Darling (Gamma ROS Estimates)

Kolmogorov-Smirnov (Gamma ROS Est.) Data Appear Gamma Distributed

Anderson-Darling (NDs = DL)

Kolmogorov-Smirnov (NDs = DL) Data Not Gamma Distributed

Anderson-Darling (NDs = DL/2)

Conclusion with Alpha(0.05)

Anderson-Darling (Detects Only)

Kolmogorov-Smirnov (Detects Only) Detected Data Appear Gamma Distributed



No NDs NDs = DL NDs = DL/2Normal ROS

      0.984       0.982       0.961       0.973

Test value Crit. (0.05)

      0.975       0.866

      0.956       0.881

      0.924       0.881

      0.958       0.881

      0.127       0.234

      0.134       0.22

      0.186       0.22

      0.149       0.22

No NDs NDs = DL NDs = DL/2Gamma ROS

      0.986       0.978       0.945       0.976

Test value Crit. (0.05)

      0.221       0.732

      0.117       0.236

      0.286       0.734

      0.138       0.221

      0.723       0.735

      0.213       0.221

      0.368       0.734

      0.149       0.221

No NDs NDs = DL NDs = DL/2 Log ROS

      0.983       0.98       0.931       0.973

Test value Crit. (0.05)

      0.975       0.866

      0.955       0.881

      0.868       0.881

      0.959       0.881

      0.124       0.234

      0.128       0.22

      0.227       0.22

      0.149       0.22

Note: Substitution methods such as DL or DL/2 are not recommended.

AB02 BSA1 Uranium

Lilliefors (NDs = DL) Data Appear Lognormal

Lilliefors (NDs = DL/2) Data Not Lognormal

Lilliefors (Lognormal ROS Estimates) Data Appear Lognormal

Shapiro-Wilk (NDs = DL/2) Data Not Lognormal

Shapiro-Wilk (Lognormal ROS Estimates) Data Appear Lognormal

Lilliefors (Detects Only) Data Appear Lognormal

Conclusion with Alpha(0.05)

Shapiro-Wilk (Detects Only) Data Appear Lognormal

Shapiro-Wilk (NDs = DL) Data Appear Lognormal

Lognormal GOF Test Results

Correlation Coefficient R

Kolmogorov-Smirnov (NDs = DL/2) Data Appear Gamma Distributed

Anderson-Darling (Gamma ROS Estimates)

Kolmogorov-Smirnov (Gamma ROS Est.) Data Appear Gamma Distributed

Anderson-Darling (NDs = DL)

Kolmogorov-Smirnov (NDs = DL) Data Appear Gamma Distributed

Anderson-Darling (NDs = DL/2)

Conclusion with Alpha(0.05)

Anderson-Darling (Detects Only)

Kolmogorov-Smirnov (Detects Only) Detected Data Appear Gamma Distributed

Gamma GOF Test Results

Correlation Coefficient R

Lilliefors (NDs = DL) Data Appear Normal

Lilliefors (NDs = DL/2) Data Appear Normal

Lilliefors (Normal ROS Estimates) Data Appear Normal

Shapiro-Wilk (NDs = DL/2) Data Appear Normal

Shapiro-Wilk (Normal ROS Estimates) Data Appear Normal

Lilliefors (Detects Only) Data Appear Normal

Conclusion with Alpha(0.05)

Shapiro-Wilk (Detects Only) Data Appear Normal

Shapiro-Wilk (NDs = DL) Data Appear Normal

Normal GOF Test Results

Correlation Coefficient R



     15

     15

      0.58

      1.2

      0.871

      0.147

     36.41

     0.0239

     29.17

     0.0298

    -0.152

      0.174

      0.974

      0.965

      0.881

      0.649

      0.124

      0.22

      0.974

      0.338

      0.735

      0.142

      0.221

Data appear Gamma Distributed at (0.05) Significance Level

      0.968

      0.953

      0.881

      0.47

      0.156

      0.22

Data appear Lognormal at (0.05) Significance Level

     15

     12

     22

AB02 BSA1 Vanadium

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Khat

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Raw Statistics



     37

     29.47

      4.207

     51.36

      0.574

     41.13

      0.716

      3.373

      0.146

      0.994

      0.984

      0.881

      0.986

     0.0788

      0.22

      0.992

      0.159

      0.734

     0.0846

      0.221

Data appear Gamma Distributed at (0.05) Significance Level

      0.989

      0.975

      0.881

      0.913

     0.0972

      0.22

Data appear Lognormal at (0.05) Significance Level

Lilliefors Critical (0.05) Value

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lognormal GOF Test Results

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal GOF Test Results

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Theta hat

Kstar



Dixon's Outlier Test for AB02 BSA1 Arsenic

1.  Observation Value 9.7 is a Potential Outlier (Upper Tail)?

2. Observation Value 3.4 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for AB02 BSA1 Molybdenum

1.  Observation Value 2.8 is a Potential Outlier (Upper Tail)?

2. Observation Value 0.88 is a Potential Outlier (Lower Tail)?

For 5% significance level, 2.8 is not an outlier.

For 1% significance level, 2.8 is not an outlier.

Test Statistic: 0.273

For 10% significance level, 2.8 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 3.4 is not an outlier.

For 5% significance level, 3.4 is not an outlier.

For 1% significance level, 3.4 is not an outlier.

For 5% significance level, 9.7 is an outlier.

For 1% significance level, 9.7 is not an outlier.

Test Statistic: 0.071

Test Statistic: 0.574

For 10% significance level, 9.7 is an outlier. 

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616
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Full Precision   OFF

Outlier Tests for Selected Uncensored Variables
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Dixon's Outlier Test for AB02 BSA1 Selenium

1.  Observation Value 2.5 is a Potential Outlier (Upper Tail)?

2. Observation Value 1.6 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for AB02 BSA1 Uranium

1.  Observation Value 1.2 is a Potential Outlier (Upper Tail)?

2. Observation Value 0.58 is a Potential Outlier (Lower Tail)?

For 5% significance level, 1.2 is not an outlier.

For 1% significance level, 1.2 is not an outlier.

Test Statistic: 0.511

For 10% significance level, 1.2 is an outlier. 

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 1.6 is not an outlier.

For 5% significance level, 1.6 is not an outlier.

For 1% significance level, 1.6 is not an outlier.

For 5% significance level, 2.5 is not an outlier.

For 1% significance level, 2.5 is not an outlier.

Test Statistic: 0.375

Test Statistic: 0.167

For 10% significance level, 2.5 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 0.88 is an outlier. 

For 5% significance level, 0.88 is not an outlier.

For 1% significance level, 0.88 is not an outlier.

Test Statistic: 0.506



Dixon's Outlier Test for AB02 BSA1 Vanadium

1.  Observation Value 37 is a Potential Outlier (Upper Tail)?

2. Observation Value 22 is a Potential Outlier (Lower Tail)?

For 10% significance level, 22 is not an outlier.

For 5% significance level, 22 is not an outlier.

For 1% significance level, 22 is not an outlier.

For 5% significance level, 37 is not an outlier.

For 1% significance level, 37 is not an outlier.

Test Statistic: 0.333

Test Statistic: 0.273

For 10% significance level, 37 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 0.58 is not an outlier.

For 5% significance level, 0.58 is not an outlier.

For 1% significance level, 0.58 is not an outlier.

Test Statistic: 0.436



Dixon's Outlier Test for AB02 BSA1 Arsenic (outlier removed) 

1.  Observation Value 8.5 is a Potential Outlier (Upper Tail)?

2. Observation Value 3.4 is a Potential Outlier (Lower Tail)?

For 10% significance level, 3.4 is not an outlier.

For 5% significance level, 3.4 is not an outlier.

For 1% significance level, 3.4 is not an outlier.

For 5% significance level, 8.5 is not an outlier.

For 1% significance level, 8.5 is not an outlier.

Test Statistic: 0.074

Test Statistic: 0.490

For 10% significance level, 8.5 is not an outlier.

Number of Observations = 14

10% critical value: 0.492

5% critical value: 0.546

1% critical value: 0.641

From File   WorkSheet.xls
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Dixon's Outlier Test for AB02 BSA1 Uranium (outlier removed) 

1.  Observation Value 1 is a Potential Outlier (Upper Tail)?

2. Observation Value 0.58 is a Potential Outlier (Lower Tail)?

For 10% significance level, 0.58 is not an outlier.

For 5% significance level, 0.58 is not an outlier.

For 1% significance level, 0.58 is not an outlier.

For 5% significance level, 1 is not an outlier.

For 1% significance level, 1 is not an outlier.

Test Statistic: 0.459

Test Statistic: 0.200

For 10% significance level, 1 is not an outlier.

Number of Observations = 14

10% critical value: 0.492

5% critical value: 0.546

1% critical value: 0.641

From File   WorkSheet.xls

Full Precision   OFF

Outlier Tests for Selected Uncensored Variables

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 12:15:06 PM



     15      12

      3.4       3.75

      8.5       4.3

      9.7       5.55

      4.947       1.906

      0.385       1.664

      1.543       0.326

      2.566       2.409

      0.766

      0.881

      0.299

      0.22

      9.836       7.389

      8.413       8.081

      9.537       9.38

      1.126

      0.738

      0.286

      0.222

      9.185       7.393

      0.539       0.669

   275.6    221.8

      4.947       1.819

      8.429       7.374

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB02 BSA1 Arsenic

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

Different or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet.xls
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Confidence Coefficient   95%

Background Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/28/2020 3:18:10 PM



      8.438       8.269

     10.36      10.13

     10.46

      9.933      10.01

      0.843

      0.881

      0.269

      0.22

     10.82       7.111

      8.475       8.007

     10.28      10

     15       9.7

      0.789       0.537

     59

      9.7       9.7

      9.7       7.58

     10.85       8.86

     13.53       9.532

      9.7

     15       0

      7

      4      11

      3       4

      0.88       2.2

      2.8       2.5

      0.621      73.33%

      1.77       0.788

      0.491       0.475

      2.566       2.409

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Variance Detected Percent Non-Detects

Mean Detected SD Detected

Mean of Detected Logged Data SD of Detected Logged Data

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Total Number of Observations Number of Missing Observations

Number of Distinct Observations

Number of Detects Number of Non-Detects

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB02 BSA1 Molybdenum

General Statistics

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



      0.935

      0.748

      0.285

      0.375

      1.518       0.507

      2.819       2.44

      2.168       2.352

      2.697       2.739

      1.332       0.458

      2.508       2.166

      1.919       2.086

      2.398       2.436

      0.332

      0.658

      0.263

      0.396

      6.395       1.765

      0.277       1.003

     51.16      14.12

      1.77

      1.332       8.717

      0.88       1.513

      2.8       1.546

      0.473       0.313

     12.14       9.754

      0.125       0.155

   364.1    292.6

      1.513       0.484

     30.79       2.157

      2.387       2.8695% Percentile 99% Percentile 

The following statistics are computed using Gamma ROS Statistics on Imputed Data

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

95% Percentile of Chisquare (2kstar) 90% Percentile

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

MLE Sd (bias corrected) 95% Percentile of Chisquare (2kstar)

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov GOF

90% Percentile (z) 95% Percentile (z)

99% Percentile (z) 95% USL

DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

DL/2 Substitution Background Statistics Assuming Normal Distribution

Mean SD

95% UTL95% Coverage 95% UPL (t)

95% UTL95% Coverage 95% KM UPL (t)

90% KM Percentile (z) 95% KM Percentile (z)

99% KM Percentile (z) 95% KM USL

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan Meier (KM) Background Statistics Assuming Normal Distribution

KM Mean KM SD

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Normal GOF Test on Detects Only



     WH     HW      WH     HW

      2.917       2.955       2.428       2.439

      2.809       2.84

      1.518       0.507

      0.257       0.261

      8.975       7.225

   269.3    216.7

      0.169       0.21

      1.962       2.272

      2.551       3.13

     WH     HW      WH     HW

      3.163       3.233       2.577       2.603

      2.451       2.471       3.033       3.092

      0.936

      0.748

      0.283

      0.375

      1.477       0.347

      0.476       0.298

      3.041       2.8

      2.8       2.434

      2.073       2.31

      2.831       2.902

      0.359       3.509

      0.349       2.703

      2.544       3.322

      1.332       0.247

      0.458       0.27

      2.562       2.094

      1.81       1.997

      2.401       2.456

DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

Nonparametric Distribution Free Background Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

95% UTL95% Coverage 95% UPL (t)

90% Percentile (z) 95% Percentile (z)

99% Percentile (z) 95% USL

Background DL/2 Statistics Assuming Lognormal Distribution

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

KM Mean of Logged Data 95% KM UTL (Lognormal)95% Coverage

KM SD of Logged Data 95% KM UPL (Lognormal)

95% KM Percentile Lognormal (z) 95% KM USL (Lognormal)

90% Percentile (z) 95% Percentile (z)

99% Percentile (z) 95% USL

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

SD in Original Scale SD in Log Scale

95% UTL95% Coverage 95% BCA UTL95% Coverage

95% Bootstrap (%) UTL95% Coverage 95% UPL (t)

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

95% Approx. Gamma UTL with 95% Coverage 95% Approx. Gamma UPL

95% KM Gamma Percentile 95% Gamma USL

Lognormal GOF Test on Detected Observations Only

95% gamma percentile (KM) 99% gamma percentile (KM)

The following statistics are computed using gamma distribution and KM estimates

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

nu hat (KM) nu star (KM)

theta hat (KM) theta star (KM)

80% gamma percentile (KM) 90% gamma percentile (KM)

Mean (KM) SD (KM)

Variance (KM) SE of Mean (KM)

k hat (KM) k star (KM)

95% Approx. Gamma UTL with 95% Coverage 95% Approx. Gamma UPL

95% Gamma USL

Estimates of Gamma Parameters using KM Estimates

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods



     15       2.8

      0.789       0.537

     59       2.8

      2.8       3.8

     15       0

      8

     13       2

      8       2

      1.6       2.4

      2.5       2.5

     0.0577      13.33%

      2.054       0.24

      0.713       0.118

      2.566       2.409

      0.975

      0.866

      0.127

      0.234

      2.046       0.226

      2.626       2.457

      2.336       2.418

      2.572       2.591

      1.943       0.367

      2.885       2.611

      2.413       2.547

      2.797       2.827

      0.221

      0.732

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

90% Percentile (z) 95% Percentile (z)

99% Percentile (z) 95% USL

DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

DL/2 Substitution Background Statistics Assuming Normal Distribution

Mean SD

95% UTL95% Coverage 95% UPL (t)

95% UTL95% Coverage 95% KM UPL (t)

90% KM Percentile (z) 95% KM Percentile (z)

99% KM Percentile (z) 95% KM USL

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan Meier (KM) Background Statistics Assuming Normal Distribution

KM Mean KM SD

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test on Detects Only

Variance Detected Percent Non-Detects

Mean Detected SD Detected

Mean of Detected Logged Data SD of Detected Logged Data

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Total Number of Observations Number of Missing Observations

Number of Distinct Observations

Number of Detects Number of Non-Detects

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB02 BSA1 Selenium

General Statistics

95% USL 95% KM Chebyshev UPL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

Order of Statistic, r 95% UTL with95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC 95% UPL

Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)



      0.117

      0.236

     78.67      60.57

     0.0261      0.0339

  2045   1575

      2.054

      0.264    147.8

      1.6       2.047

      2.5       2

      0.223       0.109

     90.1      72.13

     0.0227      0.0284

  2703   2164

      2.047       0.241

   173.3       2.361

      2.459       2.649

     WH     HW      WH     HW

      2.666       2.673       2.472       2.475

      2.624       2.63

      2.046       0.226

     0.0511      0.0638

     82.01      65.65

  2460   1970

     0.025      0.0312

      2.255       2.376

      2.479       2.679

     WH     HW      WH     HW

      2.675       2.683       2.478       2.481

      2.433       2.435       2.633       2.639

      0.975

      0.866

      0.124

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

95% Approx. Gamma UTL with 95% Coverage 95% Approx. Gamma UPL

95% KM Gamma Percentile 95% Gamma USL

Lognormal GOF Test on Detected Observations Only

95% gamma percentile (KM) 99% gamma percentile (KM)

The following statistics are computed using gamma distribution and KM estimates

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

nu hat (KM) nu star (KM)

theta hat (KM) theta star (KM)

80% gamma percentile (KM) 90% gamma percentile (KM)

Mean (KM) SD (KM)

Variance (KM) SE of Mean (KM)

k hat (KM) k star (KM)

95% Approx. Gamma UTL with 95% Coverage 95% Approx. Gamma UPL

95% Gamma USL

Estimates of Gamma Parameters using KM Estimates

95% Percentile 99% Percentile 

The following statistics are computed using Gamma ROS Statistics on Imputed Data

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

95% Percentile of Chisquare (2kstar) 90% Percentile

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

MLE Sd (bias corrected) 95% Percentile of Chisquare (2kstar)

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

K-S Test Statistic Kolmogorov-Smirnov GOF



      0.234

      2.046       0.71

      0.223       0.109

      2.695       2.5

      2.5       2.483

      2.341       2.436

      2.625       2.649

      0.71       2.707

      0.111       2.491

      2.443       2.66

      1.943       0.645

      0.367       0.21

      3.271       2.795

      2.496       2.695

      3.11       3.165

     15       2.5

      0.789       0.537

     59       2.5

      2.5       3.064

     15      15

      0.58       0.81

      1       0.89

      1.2       0.945

      0.871       0.147

      0.169      0.091

    -0.152       0.174Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Maximum Third Quartile

Mean SD

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Second Largest Median

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB02 BSA1 Uranium

General Statistics

95% USL 95% KM Chebyshev UPL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

Order of Statistic, r 95% UTL with95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC 95% UPL

DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

Nonparametric Distribution Free Background Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)

95% UTL95% Coverage 95% UPL (t)

90% Percentile (z) 95% Percentile (z)

99% Percentile (z) 95% USL

Background DL/2 Statistics Assuming Lognormal Distribution

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

KM Mean of Logged Data 95% KM UTL (Lognormal)95% Coverage

KM SD of Logged Data 95% KM UPL (Lognormal)

95% KM Percentile Lognormal (z) 95% KM USL (Lognormal)

90% Percentile (z) 95% Percentile (z)

99% Percentile (z) 95% USL

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

SD in Original Scale SD in Log Scale

95% UTL95% Coverage 95% BCA UTL95% Coverage

95% Bootstrap (%) UTL95% Coverage 95% UPL (t)

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale



      2.566       2.409

      0.965

      0.881

      0.124

      0.22

      1.247       1.059

      1.138       1.112

      1.224       1.212

      0.338

      0.735

      0.142

      0.221

     36.41      29.17

     0.0239      0.0298

  1092    875.2

      0.871       0.161

      1.162       1.083

      1.166       1.152

      1.302       1.289

      1.312

      1.272       1.28

      0.953

      0.881

      0.156

      0.22

      1.343       1.074

      1.179       1.144

      1.307       1.288

     15       1.2

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% WH USL    95% HW USL

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Tolerance Factor K (For UTL) d2max (for USL)



      0.789       0.537

     59

      1.2       1.2

      1.2       0.988

      1.326       1.06

      1.532       1.172

      1.2

     15      12

     22      27

     35      29

     37      32

     29.47       4.207

      0.143    -0.0391

      3.373       0.146

      2.566       2.409

      0.984

      0.881

     0.0788

      0.22

     40.26      34.86

     37.12      36.39

     39.6      39.25

      0.159

      0.734

     0.0846

      0.221

     51.36      41.13

      0.574       0.716

  1541   1234nu hat (MLE) nu star (bias corrected)

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% USL 99% Percentile (z)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Second Largest Median

Maximum Third Quartile

Mean SD

General Statistics

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB02 BSA1 Vanadium

95% Chebyshev UPL 99% Percentile

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC



     29.47       4.595

     37.68      35.49

     37.77      37.41

     41.55      41.2

     41.75

     40.72      40.89

      0.975

      0.881

     0.0972

      0.22

     42.43      35.18

     38.05      37.09

     41.47      40.97

     15      37

      0.789       0.537

     59

     37      37

     37      34.6

     42.5      35.6

     48.4      36.72

     37

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

   95% USL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Lognormal GOF Test

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution



     14      11

      3.4       3.725

      6.2       4.15

      8.5       4.825

      4.607       1.431

      0.311       1.835

      1.491       0.266

      2.614       2.372

      0.779

      0.874

      0.299

      0.226

      8.348       6.441

      7.231       6.961

      8.002       7.937

      0.937

      0.734

      0.28

      0.229

     13.91      10.98

      0.331       0.42

   389.5    307.4

      4.607       1.391

      7.222       6.455

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB02 BSA1 Arsenic (outlier removed) 

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

Different or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 12:15:44 PM



      7.225       7.107

      8.658       8.442

      8.714

      8.194       8.229

      0.856

      0.874

      0.263

      0.226

      8.915       6.251

      7.24       6.886

      8.357       8.257

     14       8.5

      0.737       0.512

     59

      8.5       8.5

      8.5       6.17

      9.052       7.005

     11.06       8.201

      8.5

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



     14      14

      0.58       0.8

      0.97       0.87

      1       0.933

      0.847       0.12

      0.141     -0.996

    -0.176       0.153

      2.614       2.372

      0.927

      0.874

      0.157

      0.226

      1.16       1

      1.066       1.044

      1.131       1.125

      0.532

      0.733

      0.177

      0.228

     48.68      38.3

     0.0174      0.0221

  1363   1072

      0.847       0.137

      1.093       1.027

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB02 BSA1 Uranium (outlier removed) 

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

Different or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 12:16:19 PM



      1.097       1.084

      1.214       1.198

      1.222

      1.175       1.182

      0.888

      0.874

      0.188

      0.226

      1.252       1.021

      1.111       1.079

      1.206       1.198

     14       1

      0.737       0.512

     59

      1       1

      1       0.964

      1.218       0.981

      1.386       0.996

      1

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



     15      12

      0

      3.4       4.947

      9.7       4.3

      1.906       0.492

      0.385       1.664

      0.766

      0.881

      0.299

      0.22

      5.813       5.982

      5.848

      1.126

      0.738

      0.286

      0.222

      9.185       7.393

      0.539       0.669

   275.6    221.8

      4.947       1.819

   188.3

     0.0324    184.5

      5.826       5.946

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB02 BSA1 Arsenic

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/28/2020 3:19:14 PM



      0.843

      0.881

      0.269

      0.22

      1.224       1.543

      2.272       0.326

      5.828       6.178

      6.749       7.541

      9.098

      5.756       5.813

      5.731       6.543

      6.43       5.86

      5.953

      6.423       7.091

      8.019       9.842

      5.813       5.848

     15       7

      4      11

      3       4

      0.88       2.2

      2.8       2.5

      0.621      73.33%

      1.77       0.788

      1.7       0.445

      0.527       1.655

      0.491       0.475

      0.935

      0.748

      0.285

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

AB02 BSA1 Molybdenum

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL or 95% Modified-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Lognormal GOF Test



      0.375

      1.518       0.261

      0.507     N/A    

      1.978     N/A    

      1.948     N/A    

      2.302       2.657

      3.15       4.118

      0.332

      0.658

      0.263

      0.396

      6.395       1.765

      0.277       1.003

     51.16      14.12

      1.77

      0.88       1.513

      2.8       1.546

      0.473       0.313

     12.14       9.754

      0.125       0.155

   364.1    292.6

     0.0324

   254    249.6

      1.743     N/A    

      1.518       0.507

      0.257       0.261

      8.975       7.225

   269.3    216.7

      0.169       0.21

      1.962       2.272

      2.551       3.13

   183.7    179.9

      1.792       1.829

Approximate Chi Square Value (216.74, α) Adjusted Chi Square Value (216.74, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

80% gamma percentile (KM) 90% gamma percentile (KM)

95% gamma percentile (KM) 99% gamma percentile (KM)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) k star (KM)

nu hat (KM) nu star (KM)

theta hat (KM) theta star (KM)

Estimates of Gamma Parameters using KM Estimates

Mean (KM) SD (KM)

Variance (KM) SE of Mean (KM)

Adjusted Level of Significance (β)

Approximate Chi Square Value (292.62, α) Adjusted Chi Square Value (292.62, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

Mean (detects)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov GOF

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

KM SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean KM Standard Error of Mean



      0.936

      0.748

      0.283

      0.375

      1.477       0.347

      0.476       0.298

      1.693       1.677

      1.738       1.756

      1.718

      0.359       1.432

      0.349       1.923

      0.2       1.821

      0.349       1.923

      0.2

      1.332       0.247

      0.458       0.27

      1.54       1.519

      1.978

     15       8

     13       2

      8       2

      1.6       2.4

      2.5       2.5

     0.0577      13.33%

      2.054       0.24

      2       0.117

      0.136       0.324

      0.713       0.118

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

AB02 BSA1 Selenium

General Statistics

Total Number of Observations Number of Distinct Observations

95% KM (t) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

   95% H-UCL (Log ROS)

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) KM Geo Mean

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Lognormal GOF Test on Detected Observations Only



      0.975

      0.866

      0.127

      0.234

      2.046      0.0638

      0.226       2.144

      2.159       2.148

      2.151       2.152

      2.238       2.324

      2.445       2.681

      0.221

      0.732

      0.117

      0.236

     78.67      60.57

     0.0261      0.0339

  2045   1575

      2.054

      1.6       2.047

      2.5       2

      0.223       0.109

     90.1      72.13

     0.0227      0.0284

  2703   2164

     0.0324

  2057   2044

      2.153       2.167

      2.046       0.226

     0.0511      0.0638

     82.01      65.65

  2460   1970

     0.025      0.0312

      2.255       2.376

      2.479       2.679

theta hat (KM) theta star (KM)

80% gamma percentile (KM) 90% gamma percentile (KM)

95% gamma percentile (KM) 99% gamma percentile (KM)

Variance (KM) SE of Mean (KM)

k hat (KM) k star (KM)

nu hat (KM) nu star (KM)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Estimates of Gamma Parameters using KM Estimates

Mean (KM) SD (KM)

nu hat (MLE) nu star (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (N/A, α) Adjusted Chi Square Value (N/A, β)

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

Mean (detects)

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean KM Standard Error of Mean

KM SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level



  1867   1855

      2.158       2.172

      0.975

      0.866

      0.124

      0.234

      2.046       0.71

      0.223       0.109

      2.148       2.14

      2.134       2.156

      2.155

      0.71       2.034

      0.111       1.755

     0.0316       2.156

      0.111       1.755

     0.0316

      1.943       0.645

      0.367       0.21

      2.11       2.159

      2.159

     15      15

      0

      0.58       0.871

      1.2       0.89

      0.147      0.0379

      0.169      0.091Coefficient of Variation Skewness

Minimum Mean

Maximum Median

SD Std. Error of Mean

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

AB02 BSA1 Uranium

Suggested UCL to Use

95% KM (t) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

KM Mean (logged) KM Geo Mean

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)    95% H-UCL (KM -Log)

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (N/A, α) Adjusted Chi Square Value (N/A, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)



      0.965

      0.881

      0.124

      0.22

      0.937       0.934

      0.938

      0.338

      0.735

      0.142

      0.221

     36.41      29.17

     0.0239      0.0298

  1092    875.2

      0.871       0.161

   807.6

     0.0324    799.6

      0.944       0.953

      0.953

      0.881

      0.156

      0.22

    -0.545     -0.152

      0.182       0.174

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test



      0.948       0.989

      1.043       1.117

      1.263

      0.933       0.937

      0.932       0.934

      0.945       0.931

      0.929

      0.984       1.036

      1.107       1.248

      0.937

     15      12

      0

     22      29.47

     37      29

      4.207       1.086

      0.143    -0.0391

      0.984

      0.881

     0.0788

      0.22

     31.38      31.24

     31.38

      0.159

      0.734

     0.0846K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

AB02 BSA1 Vanadium

General Statistics

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL



      0.221

     51.36      41.13

      0.574       0.716

  1541   1234

     29.47       4.595

  1153

     0.0324   1144

     31.52      31.79

      0.975

      0.881

     0.0972

      0.22

      3.091       3.373

      3.611       0.146

     31.61      32.81

     34.32      36.42

     40.54

     31.25      31.38

     31.2      31.41

     31.22      31.13

     31

     32.73      34.2

     36.25      40.27

     31.38

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level



     14      11

      0

      3.4       4.607

      8.5       4.15

      1.431       0.383

      0.311       1.835

      0.779

      0.874

      0.299

      0.226

      5.285       5.437

      5.316

      0.937

      0.734

      0.28

      0.229

     13.91      10.98

      0.331       0.42

   389.5    307.4

      4.607       1.391

   267.8

     0.0312    262.9

      5.289       5.387

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB02 BSA1 Arsenic (outlier removed) 
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      0.856

      0.874

      0.263

      0.226

      1.224       1.491

      2.14       0.266

      5.284       5.58

      6.028       6.65

      7.872

      5.236       5.285

      5.215       5.699

      5.595       5.279

      5.443

      5.755       6.274

      6.996       8.413

      5.285       5.316

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL or 95% Modified-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test



     14      14

      0

      0.58       0.847

      1       0.87

      0.12      0.0319

      0.141     -0.996

      0.927

      0.874

      0.157

      0.226

      0.904       0.891

      0.902

      0.532

      0.733

      0.177

      0.228

     48.68      38.3

     0.0174      0.0221

  1363   1072

      0.847       0.137

   997.3

     0.0312    987.7

      0.911       0.92

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB02 BSA1 Uranium (outlier removed)
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      0.888

      0.874

      0.188

      0.226

    -0.545     -0.176

      0       0.153

      0.915       0.952

      0.999       1.065

      1.194

      0.9       0.904

      0.898       0.896

      0.891       0.896

      0.889

      0.943       0.986

      1.047       1.165

      0.904

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test



Num Obs Num Miss Num Valid Detects NDs % NDs

     15       0      15      14       1   6.67%

Number Minimum Maximum Mean Median SD

      1       4.7       4.7       4.7       4.7     N/A    

     14       2.5       4.9       3.607       3.6       0.646

     15       2.5       4.9       3.68       3.6       0.684

     15       2.35       4.9       3.523       3.6       0.702

     15       2.5       4.9       3.598       3.6       0.624

     15       2.5       4.9       3.596       3.6       0.624

     15       2.5       4.9       3.595       3.6       0.625

K hat K Star Theta hat Log Mean Log Stdv Log CV

     34.1      26.84       0.106       1.268       0.178       0.141

     31.21      25.01       0.118       1.287       0.186       0.145

     26.75      21.44       0.132       1.241       0.202       0.163

     36.34      29.12      0.099       1.266       0.172       0.136

-- -- --       1.266       0.172       0.136

No NDs NDs = DL NDs = DL/2Normal ROS

      0.975       0.977       0.981       0.971

Test value Crit. (0.05)

      0.955       0.874

      0.95       0.881

      0.962       0.881

      0.949       0.881

      0.168       0.226

      0.164       0.22

      0.147       0.22

      0.173       0.22

No NDs NDs = DL NDs = DL/2Gamma ROS

      0.981       0.979       0.983       0.978

Gamma GOF Test Results

Correlation Coefficient R

Lilliefors (NDs = DL) Data Appear Normal

Lilliefors (NDs = DL/2) Data Appear Normal

Lilliefors (Normal ROS Estimates) Data Appear Normal

Shapiro-Wilk (NDs = DL/2) Data Appear Normal

Shapiro-Wilk (Normal ROS Estimates) Data Appear Normal

Lilliefors (Detects Only) Data Appear Normal

Conclusion with Alpha(0.05)

Shapiro-Wilk (Detects Only) Data Appear Normal

Shapiro-Wilk (NDs = DL) Data Appear Normal

Correlation Coefficient R

Statistics (NDs = DL) 

Statistics (NDs = DL/2) 

Statistics (Gamma ROS Estimates) 

Statistics (Lognormal ROS Estimates) 

Normal GOF Test Results

Statistics (Normal ROS Imputed Data)

Statistics (Gamma ROS Imputed Data)

Statistics (Lognormal ROS Imputed Data)

Statistics (Non-Detects Only)

Statistics (Non-Detects Only)

Statistics (Non-Detects Only)

Statistics (All: NDs treated as DL value)

Statistics (All: NDs treated as DL/2 value)

AB02 BSA2 Arsenic

Raw Statistics
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Test value Crit. (0.05)

      0.262       0.734

      0.144       0.228

      0.295       0.735

      0.139       0.221

      0.259       0.735

      0.127       0.221

      0.302       0.735

      0.148       0.221

No NDs NDs = DL NDs = DL/2 Log ROS

      0.983       0.983       0.983       0.98

Test value Crit. (0.05)

      0.972       0.874

      0.964       0.881

      0.965       0.881

      0.968       0.881

      0.14       0.226

      0.131       0.22

      0.142       0.22

      0.143       0.22

     15

     13

      3.8

      9.5

      6.66

      1.694

     15.08

      0.442

     12.11

      0.55

      1.863

      0.276

      0.986

      0.963

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Khat

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Note: Substitution methods such as DL or DL/2 are not recommended.

AB02 BSA2 Selenium

Raw Statistics

Lilliefors (NDs = DL) Data Appear Lognormal

Lilliefors (NDs = DL/2) Data Appear Lognormal

Lilliefors (Lognormal ROS Estimates) Data Appear Lognormal

Shapiro-Wilk (NDs = DL/2) Data Appear Lognormal

Shapiro-Wilk (Lognormal ROS Estimates) Data Appear Lognormal

Lilliefors (Detects Only) Data Appear Lognormal

Conclusion with Alpha(0.05)

Shapiro-Wilk (Detects Only) Data Appear Lognormal

Shapiro-Wilk (NDs = DL) Data Appear Lognormal

Lognormal GOF Test Results

Correlation Coefficient R

Kolmogorov-Smirnov (NDs = DL/2) Data Appear Gamma Distributed

Anderson-Darling (Gamma ROS Estimates)

Kolmogorov-Smirnov (Gamma ROS Est.) Data Appear Gamma Distributed

Anderson-Darling (NDs = DL)

Kolmogorov-Smirnov (NDs = DL) Data Appear Gamma Distributed

Anderson-Darling (NDs = DL/2)

Conclusion with Alpha(0.05)

Anderson-Darling (Detects Only)

Kolmogorov-Smirnov (Detects Only) Detected Data Appear Gamma Distributed



      0.881

      0.775

      0.156

      0.22

      0.974

      0.366

      0.736

      0.189

      0.221

Data appear Gamma Distributed at (0.05) Significance Level

      0.968

      0.929

      0.881

      0.298

      0.199

      0.22

Data appear Lognormal at (0.05) Significance Level

     15

     12

      0.66

      2.1

      1.115

      0.374

     11

      0.101

      8.842

      0.126

     0.0624

      0.307

      0.938

      0.889

      0.881

     0.0582

      0.22

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal GOF Test Results

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Theta hat

Kstar

AB02 BSA2 Uranium

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Shapiro Wilk Critical (0.05) Value



      0.22

Data appear Approximate Normal at (0.05) Significance Level

      0.972

      0.343

      0.737

      0.199

      0.221

Data appear Gamma Distributed at (0.05) Significance Level

      0.981

      0.966

      0.881

      0.747

      0.181

      0.22

Data appear Lognormal at (0.05) Significance Level

     15

     14

     16

     46

     30.2

      8.654

     13.03

      2.317

     10.47

      2.884

      3.369

      0.291

      0.978

      0.95

      0.881

      0.548

      0.176

      0.22

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Khat

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Lilliefors Critical (0.05) Value

AB02 BSA2 Vanadium

Raw Statistics

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

Lilliefors Critical (0.05) Value



      0.983

      0.271

      0.737

      0.139

      0.221

Data appear Gamma Distributed at (0.05) Significance Level

      0.985

      0.968

      0.881

      0.816

      0.123

      0.22

Data appear Lognormal at (0.05) Significance Level

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Gamma GOF Test Results



1.  Observation Value 4.9 is a Potential Outlier (Upper Tail)?

2. Observation Value 2.5 is a Potential Outlier (Lower Tail)?

1.  Observation Value 9.5 is a Potential Outlier (Upper Tail)?

2. Observation Value 3.8 is a Potential Outlier (Lower Tail)?

For 5% significance level, 9.5 is not an outlier.

For 1% significance level, 9.5 is not an outlier.

Test Statistic: 0.244

Test Statistic: 0.340

For 10% significance level, 9.5 is not an outlier.

Dixon's Outlier Test for AB02 BSA2 Selenium

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 2.5 is not an outlier.

For 5% significance level, 2.5 is not an outlier.

For 1% significance level, 2.5 is not an outlier.

For 5% significance level, 4.9 is not an outlier.

For 1% significance level, 4.9 is not an outlier.

Test Statistic: 0.227

Test Statistic: 0.105

For 10% significance level, 4.9 is not an outlier.

Dixon's Outlier Test for AB02 BSA2 Arsenic

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616
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1.  Observation Value 2.1 is a Potential Outlier (Upper Tail)?

2. Observation Value 0.66 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for AB02 BSA2 Vanadium

1.  Observation Value 46 is a Potential Outlier (Upper Tail)?

2. Observation Value 16 is a Potential Outlier (Lower Tail)?

For 10% significance level, 16 is not an outlier.

For 5% significance level, 16 is not an outlier.

For 1% significance level, 16 is not an outlier.

For 5% significance level, 46 is not an outlier.

For 1% significance level, 46 is not an outlier.

Test Statistic: 0.292

Test Statistic: 0.261

For 10% significance level, 46 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 0.66 is not an outlier.

For 5% significance level, 0.66 is not an outlier.

For 1% significance level, 0.66 is not an outlier.

For 5% significance level, 2.1 is not an outlier.

For 1% significance level, 2.1 is not an outlier.

Test Statistic: 0.135

Test Statistic: 0.522

For 10% significance level, 2.1 is an outlier. 

Dixon's Outlier Test for AB02 BSA2 Uranium

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 3.8 is not an outlier.

For 5% significance level, 3.8 is not an outlier.

For 1% significance level, 3.8 is not an outlier.



Dixon's Outlier Test for AB02 BSA2 Uranium (outlier removed) 

1.  Observation Value 1.6 is a Potential Outlier (Upper Tail)?

2. Observation Value 0.66 is a Potential Outlier (Lower Tail)?

For 10% significance level, 0.66 is not an outlier.

For 5% significance level, 0.66 is not an outlier.

For 1% significance level, 0.66 is not an outlier.

For 5% significance level, 1.6 is not an outlier.

For 1% significance level, 1.6 is not an outlier.

Test Statistic: 0.156

Test Statistic: 0.357

For 10% significance level, 1.6 is not an outlier.

Number of Observations = 14

10% critical value: 0.492

5% critical value: 0.546

1% critical value: 0.641
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     15       0

     11

     14       1

     11       1

      2.5       4.7

      4.9       4.7

      0.418       6.667%

      3.607       0.646

      1.268       0.178

      2.566       2.409

      0.955

      0.874

      0.168

      0.226

      3.594       0.613

      5.167       4.709

      4.38       4.603

      5.02       5.071

      3.523       0.702

      5.325       4.801

      4.423       4.678

      5.157       5.215

      0.262

      0.734

      0.144

      0.228

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

99% Percentile (z) 95% USL

DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

Mean SD

95% UTL95% Coverage 95% UPL (t)

90% Percentile (z) 95% Percentile (z)

90% KM Percentile (z) 95% KM Percentile (z)

99% KM Percentile (z) 95% KM USL

DL/2 Substitution Background Statistics Assuming Normal Distribution

Detected Data appear Normal at 5% Significance Level

Kaplan Meier (KM) Background Statistics Assuming Normal Distribution

KM Mean KM SD

95% UTL95% Coverage 95% KM UPL (t)

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Mean Detected SD Detected

Mean of Detected Logged Data SD of Detected Logged Data

Critical Values for Background Threshold Values (BTVs)

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detected Percent Non-Detects

Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

AB02 BSA2 Arsenic

General Statistics

Total Number of Observations Number of Missing Observations

Coverage   95%

Different or Future K Observations   1

Number of Bootstrap Operations   2000
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     34.1      26.84

      0.106       0.134

   954.7    751.5

      3.607

      0.696      71.78

      2.5       3.596

      4.9       3.6

      0.624       0.174

     36.34      29.12

     0.099       0.123

  1090    873.5

      3.596       0.666

     77.05       4.472

      4.758       5.325

     WH     HW      WH     HW

      5.381       5.411       4.8       4.811

      5.255       5.281

      3.594       0.613

      0.376       0.167

     34.35      27.52

  1030    825.7

      0.105       0.131

      4.154       4.495

      4.79       5.376

     WH     HW      WH     HW

      5.347       5.376       4.776       4.787

      4.649       4.657       5.223       5.248

      0.972

      0.874

      0.14

      0.226

Detected Data appear Lognormal at 5% Significance Level

Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

95% KM Gamma Percentile 95% Gamma USL

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

The following statistics are computed using gamma distribution and KM estimates

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

95% Approx. Gamma UTL with 95% Coverage 95% Approx. Gamma UPL

theta hat (KM) theta star (KM)

80% gamma percentile (KM) 90% gamma percentile (KM)

95% gamma percentile (KM) 99% gamma percentile (KM)

Variance (KM) SE of Mean (KM)

k hat (KM) k star (KM)

nu hat (KM) nu star (KM)

95% Gamma USL

Estimates of Gamma Parameters using KM Estimates

Mean (KM) SD (KM)

The following statistics are computed using Gamma ROS Statistics on Imputed Data

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

95% Approx. Gamma UTL with 95% Coverage 95% Approx. Gamma UPL

MLE Mean (bias corrected) MLE Sd (bias corrected)

95% Percentile of Chisquare (2kstar) 90% Percentile

95% Percentile 99% Percentile 

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected)

MLE Sd (bias corrected) 95% Percentile of Chisquare (2kstar)

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)



      3.595       1.266

      0.625       0.172

      5.513       4.9

      4.9       4.848

      4.42       4.705

      5.29       5.366

      1.265       5.476

      0.17       4.824

      4.683       5.332

      3.523       1.241

      0.702       0.202

      5.81       4.995

      4.481       4.822

      5.535       5.629

     15       4.9

      0.789       0.537

     59       4.9

      4.9       6.354

     15      13

      3.8       5.6

      9.1       6.9

      9.5       7.7

      6.66       1.694

      0.254     -0.198

      1.863       0.276

      2.566       2.409

      0.963

      0.881

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB02 BSA2 Selenium

General Statistics

Total Number of Observations Number of Distinct Observations

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC 95% UPL

95% USL 95% KM Chebyshev UPL

Nonparametric Distribution Free Background Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)

Order of Statistic, r 95% UTL with95% Coverage

90% Percentile (z) 95% Percentile (z)

99% Percentile (z) 95% USL

DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

95% UTL95% Coverage 95% UPL (t)

KM SD of Logged Data 95% KM UPL (Lognormal)

95% KM Percentile Lognormal (z) 95% KM USL (Lognormal)

Background DL/2 Statistics Assuming Lognormal Distribution

99% Percentile (z) 95% USL

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean of Logged Data 95% KM UTL (Lognormal)95% Coverage

95% UTL95% Coverage 95% BCA UTL95% Coverage

95% Bootstrap (%) UTL95% Coverage 95% UPL (t)

90% Percentile (z) 95% Percentile (z)

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale



      0.156

      0.22

     11.01       8.83

      9.741       9.446

     10.74      10.6

      0.366

      0.736

      0.189

      0.221

     15.08      12.11

      0.442       0.55

   452.5    363.4

      6.66       1.914

     10.24       9.2

     10.33      10.09

     12.12      11.9

     12.32

     11.7      11.88

      0.929

      0.881

      0.199

      0.22

     13.08       9.176

     10.64      10.14

     12.53      12.25

     15       9.5

      0.789       0.537

     59

      9.5       9.5

      9.5       8.62

     11.91       9.22

     14.28       9.444

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Lilliefors Test Statistic Lilliefors GOF Test



      9.5

     15      12

      0.66       0.905

      1.6       1

      2.1       1.25

      1.115       0.374

      0.336       1.394

     0.0624       0.307

      2.566       2.409

      0.889

      0.881

      0.22

      0.22

      2.075       1.594

      1.795       1.73

      2.016       1.985

      0.343

      0.737

      0.199

      0.221

     11       8.842

      0.101       0.126

   329.9    265.3

      1.115       0.375

      1.826       1.614

      1.833       1.794

      2.212       2.166

      2.238

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Maximum Third Quartile

Mean SD

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Second Largest Median

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB02 BSA2 Uranium

General Statistics

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.



      2.127       2.148

      0.966

      0.881

      0.181

      0.22

      2.338       1.577

      1.859       1.763

      2.228       2.172

     15       2.1

      0.789       0.537

     59

      2.1       2.1

      2.1       1.52

      2.274       1.75

      2.799       2.03

      2.1

     15      14

     16      25

     44      29

     46      35.5

     30.2       8.654

      0.287       0.451

      3.369       0.291

      2.566       2.409

      0.95

      0.881

      0.176

      0.22

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Second Largest Median

Maximum Third Quartile

Mean SD

General Statistics

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB02 BSA2 Vanadium

95% Chebyshev UPL 99% Percentile

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

Data appear Approximate Normal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% WH USL    95% HW USL

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test



     52.41      41.29

     45.94      44.43

     51.05      50.33

      0.271

      0.737

      0.139

      0.221

     13.03      10.47

      2.317       2.884

   391    314.1

     30.2       9.333

     47.8      42.61

     48.13      47.01

     57.13      56.03

     58.02

     55.08      55.82

      0.968

      0.881

      0.123

      0.22

     61.35      42.2

     49.35      46.91

     58.6      57.21

     15      46

      0.789       0.537

     59

     46      46

     46      42.4

     57.01      44.6

     69.16      45.72

     46

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

   95% USL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Lognormal GOF Test

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% USL 99% Percentile (z)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)



Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.



     14      11

      0.66       0.898

      1.4       1

      1.6       1.2

      1.044       0.266

      0.255       0.613

     0.0139       0.251

      2.614       2.372

      0.954

      0.874

      0.209

      0.226

      1.74       1.385

      1.532       1.482

      1.675       1.663

      0.246

      0.734

      0.182

      0.228

     17.13      13.51

     0.061      0.0773

   479.6    378.2

      1.044       0.284

      1.575       1.421

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB02 BSA2 Uranium (outlier removed) 

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

Different or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet_a.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 12:36:26 PM



      1.582       1.551

      1.859       1.816

      1.88

      1.768       1.784

      0.976

      0.874

      0.165

      0.226

      1.956       1.399

      1.608       1.533

      1.841       1.82

     14       1.6

      0.737       0.512

     59

      1.6       1.6

      1.6       1.37

      1.871       1.47

      2.245       1.574

      1.6

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



     15      11

     14       1

     11       1

      2.5       4.7

      4.9       4.7

      0.418       6.667%

      3.607       0.646

      3.6       0.179

      0.512       0.478

      1.268       0.178

      0.955

      0.874

      0.168

      0.226

      3.594       0.167

      0.613       3.85

      3.888       3.864

      3.869       3.913

      4.095       4.322

      4.637       5.256

      0.262

      0.734

      0.144

      0.228

     34.1      26.84

      0.106       0.134

   954.7    751.5

      3.607

nu hat (MLE) nu star (bias corrected)

Mean (detects)

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean KM Standard Error of Mean

KM SD    95% KM (BCA) UCL

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Number of Bootstrap Operations   2000

AB02 BSA2 Arsenic

General Statistics

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 9:28:42 AM



      2.5       3.596

      4.9       3.6

      0.624       0.174

     36.34      29.12

     0.099       0.123

  1090    873.5

     0.0324

   805.9    797.9

      3.898       3.937

      3.594       0.613

      0.376       0.167

     34.35      27.52

  1030    825.7

      0.105       0.131

      4.154       4.495

      4.79       5.376

   760    752.3

      3.904       3.945

      0.972

      0.874

      0.14

      0.226

      3.595       1.266

      0.625       0.172

      3.879       3.855

      3.887       3.906

      3.907

      1.265       3.543

      0.17       1.789

     0.0464       3.898

      0.17       1.789

     0.0464

DL/2 Statistics

KM Standard Error of Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) KM Geo Mean

KM SD (logged)    95% Critical H Value (KM-Log)

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

95% gamma percentile (KM) 99% gamma percentile (KM)

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (825.72, α) Adjusted Chi Square Value (825.72, β)

nu hat (KM) nu star (KM)

theta hat (KM) theta star (KM)

80% gamma percentile (KM) 90% gamma percentile (KM)

Mean (KM) SD (KM)

Variance (KM) SE of Mean (KM)

k hat (KM) k star (KM)

Approximate Chi Square Value (873.54, α) Adjusted Chi Square Value (873.54, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Estimates of Gamma Parameters using KM Estimates

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

Adjusted Level of Significance (β)

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Gamma ROS Statistics using Imputed Non-Detects



      3.523       1.241

      0.702       0.202

      3.843       3.892

      3.888

     15      13

      0

      3.8       6.66

      9.5       6.9

      1.694       0.437

      0.254     -0.198

      0.963

      0.881

      0.156

      0.22

      7.43       7.355

      7.426

      0.366

      0.736

      0.189

      0.221

     15.08      12.11

      0.442       0.55

   452.5    363.4

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Number of Missing Observations

Minimum Mean

Maximum Median

AB02 BSA2 Selenium

General Statistics

Total Number of Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale



      6.66       1.914

   320.2

     0.0324    315.2

      7.558       7.678

      0.929

      0.881

      0.199

      0.22

      1.335       1.863

      2.251       0.276

      7.678       8.115

      8.768       9.675

     11.46

      7.379       7.43

      7.369       7.421

      7.364       7.36

      7.333

      7.972       8.566

      9.391      11.01

      7.43

     15      12

      0Number of Missing Observations

AB02 BSA2 Uranium

General Statistics

Total Number of Observations Number of Distinct Observations

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

MLE Mean (bias corrected) MLE Sd (bias corrected)



      0.66       1.115

      2.1       1

      0.374      0.0966

      0.336       1.394

      0.889

      0.881

      0.22

      0.22

      1.285       1.311

      1.291

      0.343

      0.737

      0.199

      0.221

     11       8.842

      0.101       0.126

   329.9    265.3

      1.115       0.375

   228.5

     0.0324    224.3

      1.294       1.318

      0.966

      0.881

      0.181

      0.22

    -0.416      0.0624

      0.742       0.307

      1.302       1.379

      1.5       1.668

      1.999   99% Chebyshev (MVUE) UCL

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Minimum Mean

Maximum Median



      1.274       1.285

      1.271       1.355

      1.487       1.277

      1.311

      1.405       1.536

      1.718       2.076

      1.285

     15      14

      0

     16      30.2

     46      29

      8.654       2.234

      0.287       0.451

      0.95

      0.881

      0.176

      0.22

     34.14      34.15

     34.18

      0.271

      0.737

      0.139

      0.2215% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Number of Missing Observations

Minimum Mean

Maximum Median

AB02 BSA2 Vanadium

General Statistics

Total Number of Observations Number of Distinct Observations

When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level



     13.03      10.47

      2.317       2.884

   391    314.1

     30.2       9.333

   274.1

     0.0324    269.5

     34.61      35.21

      0.968

      0.881

      0.123

      0.22

      2.773       3.369

      3.829       0.291

     35.07      37.11

     40.23      44.57

     53.08

     33.88      34.14

     33.69      34.54

     34.19      34

     33.87

     36.9      39.94

     44.15      52.43

     34.14

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)



     14      11

      0

      0.66       1.044

      1.6       1

      0.266      0.0711

      0.255       0.613

      0.954

      0.874

      0.209

      0.226

      1.17       1.174

      1.172

      0.246

      0.734

      0.182

      0.228

     17.13      13.51

     0.061      0.0773

   479.6    378.2

      1.044       0.284

   334.1

     0.0312    328.6

      1.182       1.202

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB02 BSA2 Uranium (outlier removed) 

From File   WorkSheet_a.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects
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      0.976

      0.874

      0.165

      0.226

    -0.416      0.0139

      0.47       0.251

      1.191       1.256

      1.352       1.486

      1.748

      1.161       1.17

      1.155       1.189

      1.19       1.156

      1.168

      1.258       1.354

      1.488       1.752

      1.17

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Lognormal GOF Test



     15

      9

      1.3

      2.7

      1.847

      0.553

     12.5

      0.148

     10.04

      0.184

      0.573

      0.292

      0.933

      0.843

      0.881

     0.02

      0.206

      0.22

Data appear Approximate Normal at (0.05) Significance Level

      0.944

      0.843

      0.737

      0.192

      0.221

Data follow Appr. Gamma Distribution at (0.05) Significance Level

      0.94

      0.855

      0.881

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

AB03 BSA2 Arsenic

Raw Statistics

Number of Valid Observations

From File   WorkSheet_a.xls

Full Precision   OFF

Confidence Coefficient   0.95

Goodness-of-Fit Test Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 9:37:41 AM



     0.031

      0.189

      0.22

Data appear Approximate_Lognormal at (0.05) Significance Level

     15

     12

      0.61

      1.5

      0.969

      0.306

     11.43

     0.0847

      9.191

      0.105

   -0.0762

      0.305

      0.949

      0.882

      0.881

     0.0683

      0.184

      0.22

      0.964

      0.554

      0.737

      0.164

      0.221

Data appear Gamma Distributed at (0.05) Significance Level

      0.968

      0.917

      0.881

      0.233

      0.145

      0.22

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal GOF Test Results

Correlation Coefficient R

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Theta hat

Kstar

Theta star

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

AB03 BSA2 Selenium



Data appear Lognormal at (0.05) Significance Level

     15

     11

      0.34

      1.2

      0.647

      0.312

      4.942

      0.131

      3.998

      0.162

    -0.541

      0.468

      0.934

      0.851

      0.881

     0.0243

      0.214

      0.22

Data appear Approximate Normal at (0.05) Significance Level

      0.958

      0.703

      0.739

      0.187

      0.222

Data appear Gamma Distributed at (0.05) Significance Level

      0.956

      0.888

      0.881

     0.0956

      0.161

      0.22

Data appear Lognormal at (0.05) Significance Level

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

AB03 BSA2 Vanadium

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

AB03 BSA2 Uranium

Raw Statistics

Number of Valid Observations



     15

      7

      9.4

     15

     12.81

      1.865

     48.1

      0.266

     38.52

      0.333

      2.54

      0.152

      0.963

      0.91

      0.881

      0.176

      0.146

      0.22

Data appear Normal at (0.05) Significance Level

      0.95

      0.533

      0.734

      0.149

      0.221

Data appear Gamma Distributed at (0.05) Significance Level

      0.956

      0.901

      0.881

      0.122

      0.158

      0.22

Data appear Lognormal at (0.05) Significance Level

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal GOF Test Results

Correlation Coefficient R

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Theta hat

Kstar

Theta star

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum



Dixon's Outlier Test for AB03 BSA2 Arsenic

1.  Observation Value 2.7 is a Potential Outlier (Upper Tail)?

2. Observation Value 1.3 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for AB03 BSA2 Selenium

1.  Observation Value 1.5 is a Potential Outlier (Upper Tail)?

2. Observation Value 0.61 is a Potential Outlier (Lower Tail)?

For 5% significance level, 1.5 is not an outlier.

For 1% significance level, 1.5 is not an outlier.

Test Statistic: 0.101

Test Statistic: 0.123

For 10% significance level, 1.5 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 1.3 is not an outlier.

For 5% significance level, 1.3 is not an outlier.

For 1% significance level, 1.3 is not an outlier.

For 5% significance level, 2.7 is not an outlier.

For 1% significance level, 2.7 is not an outlier.

Test Statistic: 0.000

Test Statistic: 0.071

For 10% significance level, 2.7 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

From File   WorkSheet_a.xls

Full Precision   OFF

Outlier Tests for Selected Uncensored Variables

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 9:41:13 AM



Dixon's Outlier Test for AB03 BSA2 Uranium

1.  Observation Value 1.2 is a Potential Outlier (Upper Tail)?

2. Observation Value 0.34 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for AB03 BSA2 Vanadium

1.  Observation Value 15 is a Potential Outlier (Upper Tail)?

2. Observation Value 9.4 is a Potential Outlier (Lower Tail)?

For 10% significance level, 9.4 is not an outlier.

For 5% significance level, 9.4 is not an outlier.

For 1% significance level, 9.4 is not an outlier.

For 5% significance level, 15 is not an outlier.

For 1% significance level, 15 is not an outlier.

Test Statistic: 0.286

Test Statistic: 0.000

For 10% significance level, 15 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 0.34 is not an outlier.

For 5% significance level, 0.34 is not an outlier.

For 1% significance level, 0.34 is not an outlier.

For 5% significance level, 1.2 is not an outlier.

For 1% significance level, 1.2 is not an outlier.

Test Statistic: 0.000

Test Statistic: 0.116

For 10% significance level, 1.2 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 0.61 is not an outlier.

For 5% significance level, 0.61 is not an outlier.

For 1% significance level, 0.61 is not an outlier.



     15       9

      1.3       1.3

      2.7       1.6

      2.7       2.3

      1.847       0.553

      0.299       0.527

      0.573       0.292

      2.566       2.409

      0.843

      0.881

      0.206

      0.22

      3.265       2.555

      2.852       2.756

      3.178       3.133

      0.843

      0.737

      0.192

      0.221

     12.5      10.04

      0.148       0.184

   374.9    301.2

      1.847       0.583

      2.948       2.622

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB03 BSA2 Arsenic

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

Different or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet_a.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 9:38:52 AM



      2.964       2.898

      3.535       3.465

      3.583

      3.406       3.445

      0.855

      0.881

      0.189

      0.22

      3.755       2.579

      3.018       2.868

      3.587       3.501

     15       2.7

      0.789       0.537
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      2.7       2.7

      2.7       2.66

      3.559       2.7

      4.335       2.7

      2.7

     15      12

      0.61       0.705

      1.5       0.85

      1.5       1.1

      0.969       0.306

      0.316       0.698

   -0.0762       0.305

      2.566       2.409

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Maximum Third Quartile

Mean SD

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Second Largest Median

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB03 BSA2 Selenium

General Statistics

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Approximate Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



      0.882

      0.881

      0.184

      0.22

      1.754       1.361

      1.525       1.472

      1.706       1.681

      0.554

      0.737

      0.164

      0.221

     11.43       9.191

     0.0847       0.105

   343    275.7

      0.969       0.32

      1.575       1.394

      1.584       1.547

      1.902       1.862

      1.929

      1.83       1.852

      0.917

      0.881

      0.145

      0.22

      2.026       1.37

      1.614       1.53

      1.932       1.884

     15       1.5

      0.789       0.537
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Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% WH USL    95% HW USL

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level



      1.5       1.5

      1.5       1.46

      1.917       1.5

      2.347       1.5

      1.5

     15      11

      0.34       0.38

      1.1       0.5

      1.2       0.9

      0.647       0.312

      0.483       0.713

    -0.541       0.468

      2.566       2.409

      0.851

      0.881

      0.214

      0.22

      1.448       1.047

      1.215       1.16

      1.399       1.373

      0.703

      0.739

      0.187

      0.222

      4.942       3.998

      0.131       0.162

   148.3    119.9

      0.647       0.323

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% USL 99% Percentile (z)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data appear Approximate Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Second Largest Median

Maximum Third Quartile

Mean SD

General Statistics

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB03 BSA2 Uranium

95% Chebyshev UPL 99% Percentile

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile



      1.293       1.08

      1.308       1.254

      1.685       1.624

      1.734

      1.597       1.637

      0.888

      0.881

      0.161

      0.22

      1.938       1.062

      1.366       1.259

      1.8       1.732

     15       1.2

      0.789       0.537
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      1.2       1.2

      1.2       1.1

      1.614       1.13

      2.053       1.186

      1.2

     15       7

      9.4      12

     15      13

     15      14.5

     12.81       1.865

      0.146     -0.382

      2.54       0.152

      2.566       2.409

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB03 BSA2 Vanadium

General Statistics

Total Number of Observations Number of Distinct Observations

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

   95% USL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

Data appear Approximate Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Lognormal GOF Test

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

Background Statistics Assuming Gamma Distribution



      0.91

      0.881

      0.146

      0.22

     17.6      15.2

     16.21      15.88

     17.31      17.15

      0.533

      0.734

      0.149

      0.221

     48.1      38.52

      0.266       0.333

  1443   1156

     12.81       2.064

     16.51      15.52

     16.56      16.39

     18.26      18.1

     18.37

     17.88      17.97

      0.901

      0.881

      0.158

      0.22

     18.71      15.4

     16.71      16.27

     18.27      18.05

     15      15

      0.789       0.537Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Normal GOF Test
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     15      15

     15      15

     18.59      15

     21.21      15

     15

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage



     15       9

      0

      1.3       1.847

      2.7       1.6

      0.553       0.143

      0.299       0.527

      0.843

      0.881

      0.206

      0.22

      2.098       2.102

      2.101

      0.843

      0.737

      0.192

      0.221

     12.5      10.04

      0.148       0.184

   374.9    301.2

      1.847       0.583

   262

     0.0324    257.5

      2.123       2.16

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB03 BSA2 Arsenic

From File   WorkSheet_a.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 9:40:05 AM



      0.855

      0.881

      0.189

      0.22

      0.262       0.573

      0.993       0.292

      2.143       2.268

      2.459       2.725

      3.246

      2.081       2.098

      2.074       2.128

      2.07       2.08

      2.087

      2.275       2.469

      2.738       3.267

      2.098

     15      12

      0

      0.61       0.969

      1.5       0.85

      0.306      0.079

      0.316       0.698

      0.882

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

AB03 BSA2 Selenium

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test

When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Lognormal GOF Test



      0.881

      0.184

      0.22

      1.108       1.114

      1.11

      0.554

      0.737

      0.164

      0.221

     11.43       9.191

     0.0847       0.105

   343    275.7

      0.969       0.32

   238.3

     0.0324    234

      1.121       1.141

      0.917

      0.881

      0.145

      0.22

    -0.494    -0.0762

      0.405       0.305

      1.132       1.199

      1.304       1.449

      1.735

      1.099       1.108

      1.093       1.133

      1.101       1.1   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level



      1.119

      1.206       1.313

      1.462       1.755

      1.108

     15      11

      0

      0.34       0.647

      1.2       0.5

      0.312      0.0806

      0.483       0.713

      0.851

      0.881

      0.214

      0.22

      0.789       0.795

      0.791

      0.703

      0.739

      0.187

      0.222

      4.942       3.998

      0.131       0.162

   148.3    119.9

      0.647       0.323

     95.65

     0.0324      92.98

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Number of Missing Observations

Minimum Mean

Maximum Median

AB03 BSA2 Uranium

General Statistics

Total Number of Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL



      0.811       0.834

      0.888

      0.881

      0.161

      0.22

    -1.079     -0.541

      0.182       0.468

      0.839       0.885

      0.994       1.145

      1.441

      0.779       0.789

      0.776       0.809

      0.772       0.776

      0.79

      0.889       0.998

      1.15       1.449

      0.789

     15       7

      0

      9.4      12.81

     15      13

      1.865       0.481

      0.146     -0.382

SD Std. Error of Mean

Coefficient of Variation Skewness

Number of Missing Observations

Minimum Mean

Maximum Median

AB03 BSA2 Vanadium

General Statistics

Total Number of Observations Number of Distinct Observations

When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution



      0.91

      0.881

      0.146

      0.22

     13.66      13.55

     13.65

      0.533

      0.734

      0.149

      0.221

     48.1      38.52

      0.266       0.333

  1443   1156

     12.81       2.064

  1078

     0.0324   1069

     13.74      13.86

      0.901

      0.881

      0.158

      0.22

      2.241       2.54

      2.708       0.152

     13.79      14.33

     15.01      15.96

     17.83   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Normal GOF Test



     13.61      13.66

     13.58      13.6

     13.57      13.56

     13.53

     14.26      14.91

     15.82      17.6

     13.66

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL



Num Obs Num Miss Num Valid Detects NDs % NDs

     15       0      15      12       3   20.00%

Number Minimum Maximum Mean Median SD

      3       4.5       5.1       4.8       4.8       0.3

     12       1.7       5.4       2.8       2.6       0.97

     15       1.7       5.4       3.2       2.8       1.199

     15       1.7       5.4       2.72       2.55       0.877

     15       1.7       5.4       2.774       2.67       0.861

     15       1.7       5.4       2.759       2.595       0.864

     15       1.7       5.4       2.753       2.564       0.865

K hat K Star Theta hat Log Mean Log Stdv Log CV

     11.22       8.467       0.25       0.984       0.302       0.307

      8.203       6.607       0.39       1.101       0.361       0.328

     13.22      10.62       0.206       0.962       0.273       0.283

     13.81      11.09       0.2       0.978       0.268       0.274

-- -- --       0.976       0.268       0.275

No NDs NDs = DL NDs = DL/2Normal ROS

      0.902       0.953       0.875       0.878

Test value Crit. (0.05)

      0.835       0.859

      0.894       0.881

      0.79       0.881

      0.797       0.881

      0.209       0.243

      0.199       0.22

      0.221       0.22

      0.242       0.22

No NDs NDs = DL NDs = DL/2Gamma ROS

      0.943       0.971       0.918       0.913

Gamma GOF Test Results

Correlation Coefficient R

Lilliefors (NDs = DL) Data Appear Normal

Lilliefors (NDs = DL/2) Data Not Normal

Lilliefors (Normal ROS Estimates) Data Not Normal

Shapiro-Wilk (NDs = DL/2) Data Not Normal

Shapiro-Wilk (Normal ROS Estimates) Data Not Normal

Lilliefors (Detects Only) Data Appear Normal

Conclusion with Alpha(0.05)

Shapiro-Wilk (Detects Only) Data Not Normal

Shapiro-Wilk (NDs = DL) Data Appear Normal

Correlation Coefficient R

Statistics (NDs = DL) 

Statistics (NDs = DL/2) 

Statistics (Gamma ROS Estimates) 

Statistics (Lognormal ROS Estimates) 

Normal GOF Test Results

Statistics (Normal ROS Imputed Data)

Statistics (Gamma ROS Imputed Data)

Statistics (Lognormal ROS Imputed Data)

Statistics (Non-Detects Only)

Statistics (Non-Detects Only)

Statistics (Non-Detects Only)

Statistics (All: NDs treated as DL value)

Statistics (All: NDs treated as DL/2 value)

AB03 BSA3 Arsenic

Raw Statistics
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Test value Crit. (0.05)

      0.382       0.73

      0.164       0.245

      0.469       0.738

      0.163       0.222

      0.626       0.737

      0.195       0.221

      0.716       0.736

      0.218       0.221

No NDs NDs = DL NDs = DL/2 Log ROS

      0.967       0.979       0.949       0.944

Test value Crit. (0.05)

      0.949       0.859

      0.945       0.881

      0.919       0.881

      0.913       0.881

      0.145       0.243

      0.14       0.22

      0.177       0.22

      0.197       0.22

     15

     11

      1.6

      4.2

      2.793

      0.652

     19.36

      0.144

     15.53

      0.18

      1.001

      0.239

      0.985

      0.978

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Khat

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Note: Substitution methods such as DL or DL/2 are not recommended.

AB03 BSA3 Selenium

Raw Statistics

Lilliefors (NDs = DL) Data Appear Lognormal

Lilliefors (NDs = DL/2) Data Appear Lognormal

Lilliefors (Lognormal ROS Estimates) Data Appear Lognormal

Shapiro-Wilk (NDs = DL/2) Data Appear Lognormal

Shapiro-Wilk (Lognormal ROS Estimates) Data Appear Lognormal

Lilliefors (Detects Only) Data Appear Lognormal

Conclusion with Alpha(0.05)

Shapiro-Wilk (Detects Only) Data Appear Lognormal

Shapiro-Wilk (NDs = DL) Data Appear Lognormal

Lognormal GOF Test Results

Correlation Coefficient R

Kolmogorov-Smirnov (NDs = DL/2) Data Appear Gamma Distributed

Anderson-Darling (Gamma ROS Estimates)

Kolmogorov-Smirnov (Gamma ROS Est.) Data Appear Gamma Distributed

Anderson-Darling (NDs = DL)

Kolmogorov-Smirnov (NDs = DL) Data Appear Gamma Distributed

Anderson-Darling (NDs = DL/2)

Conclusion with Alpha(0.05)

Anderson-Darling (Detects Only)

Kolmogorov-Smirnov (Detects Only) Detected Data Appear Gamma Distributed



      0.881

      0.895

      0.163

      0.22

      0.989

      0.19

      0.735

      0.132

      0.221

Data appear Gamma Distributed at (0.05) Significance Level

      0.984

      0.978

      0.881

      0.891

      0.119

      0.22

Data appear Lognormal at (0.05) Significance Level

     15

     14

      0.56

      1

      0.847

      0.111

     55.2

     0.0153

     44.2

     0.0192

    -0.176

      0.144

      0.96

      0.931

      0.881

      0.251

      0.118

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal GOF Test Results

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Theta hat

Kstar

AB03 BSA3 Uranium

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Shapiro Wilk Critical (0.05) Value



      0.22

      0.946

      0.467

      0.734

      0.131

      0.221

Data appear Gamma Distributed at (0.05) Significance Level

      0.928

      0.876

      0.881

     0.0352

      0.138

      0.22

Data appear Approximate_Lognormal at (0.05) Significance Level

     15

     13

     39

     70

     52.87

      8.305

     42.92

      1.232

     34.38

      1.538

      3.956

      0.159

      0.978

      0.957

      0.881

      0.621

      0.173

      0.22

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Khat

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Lilliefors Critical (0.05) Value

AB03 BSA3 Vanadium

Raw Statistics

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lognormal GOF Test Results

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

Lilliefors Critical (0.05) Value



      0.979

      0.42

      0.734

      0.194

      0.221

Data appear Gamma Distributed at (0.05) Significance Level

      0.976

      0.954

      0.881

      0.572

      0.202

      0.22

Data appear Lognormal at (0.05) Significance Level

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Gamma GOF Test Results



Dixon's Outlier Test for AB03 BSA3 Arsenic

1.  Observation Value 5.4 is a Potential Outlier (Upper Tail)?

2. Observation Value 1.7 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for AB03 BSA3 Selenium

1.  Observation Value 4.2 is a Potential Outlier (Upper Tail)?

2. Observation Value 1.6 is a Potential Outlier (Lower Tail)?

For 5% significance level, 4.2 is not an outlier.

For 1% significance level, 4.2 is not an outlier.

Test Statistic: 0.316

Test Statistic: 0.350

For 10% significance level, 4.2 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 1.7 is not an outlier.

For 5% significance level, 1.7 is not an outlier.

For 1% significance level, 1.7 is not an outlier.

For 5% significance level, 5.4 is not an outlier.

For 1% significance level, 5.4 is not an outlier.

Test Statistic: 0.129

Test Statistic: 0.182

For 10% significance level, 5.4 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

From File   WorkSheet_b.xls

Full Precision   OFF

Outlier Tests for Selected Uncensored Variables
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Dixon's Outlier Test for AB03 BSA3 Uranium

1.  Observation Value 1 is a Potential Outlier (Upper Tail)?

2. Observation Value 0.56 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for AB03 BSA3 Vanadium

1.  Observation Value 70 is a Potential Outlier (Upper Tail)?

2. Observation Value 39 is a Potential Outlier (Lower Tail)?

For 10% significance level, 39 is not an outlier.

For 5% significance level, 39 is not an outlier.

For 1% significance level, 39 is not an outlier.

For 5% significance level, 70 is not an outlier.

For 1% significance level, 70 is not an outlier.

Test Statistic: 0.250

Test Statistic: 0.423

For 10% significance level, 70 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 0.56 is an outlier. 

For 5% significance level, 0.56 is not an outlier.

For 1% significance level, 0.56 is not an outlier.

For 5% significance level, 1 is not an outlier.

For 1% significance level, 1 is not an outlier.

Test Statistic: 0.500

Test Statistic: 0.240

For 10% significance level, 1 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 1.6 is not an outlier.

For 5% significance level, 1.6 is not an outlier.

For 1% significance level, 1.6 is not an outlier.



Dixon's Outlier Test for AB03 BSA3 Uranium_outlier1removed

1.  Observation Value 1 is a Potential Outlier (Upper Tail)?

2. Observation Value 0.73 is a Potential Outlier (Lower Tail)?

For 10% significance level, 0.73 is not an outlier.

For 5% significance level, 0.73 is not an outlier.

For 1% significance level, 0.73 is not an outlier.

For 5% significance level, 1 is not an outlier.

For 1% significance level, 1 is not an outlier.

Test Statistic: 0.286

Test Statistic: 0.286

For 10% significance level, 1 is not an outlier.

Number of Observations = 14

10% critical value: 0.492

5% critical value: 0.546

1% critical value: 0.641

From File   WorkSheet_b.xls

Full Precision   OFF

Outlier Tests for Selected Uncensored Variables
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     15       0

     14

     12       3

     11       3

      1.7       4.5

      5.4       5.1

      0.94      20%

      2.8       0.97

      0.984       0.302

      2.566       2.409

      0.835

      0.859

      0.209

      0.243

      2.753       0.867

      4.978       4.33

      3.864       4.179

      4.77       4.842

      2.72       0.877

      4.971       4.315

      3.844       4.163

      4.76       4.833

      0.382

      0.73

      0.164

      0.245

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

99% Percentile (z) 95% USL

DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

Mean SD

95% UTL95% Coverage 95% UPL (t)

90% Percentile (z) 95% Percentile (z)

90% KM Percentile (z) 95% KM Percentile (z)

99% KM Percentile (z) 95% KM USL

DL/2 Substitution Background Statistics Assuming Normal Distribution

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan Meier (KM) Background Statistics Assuming Normal Distribution

KM Mean KM SD

95% UTL95% Coverage 95% KM UPL (t)

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Mean Detected SD Detected

Mean of Detected Logged Data SD of Detected Logged Data

Critical Values for Background Threshold Values (BTVs)

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detected Percent Non-Detects

Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

AB03 BSA3 Arsenic

General Statistics

Total Number of Observations Number of Missing Observations

Coverage   95%

Different or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet_b.xls
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     11.22       8.467

      0.25       0.331

   269.2    203.2

      2.8

      0.962      27.5

      1.7       2.759

      5.4       2.595

      0.864       0.313

     13.81      11.09

      0.2       0.249

   414.2    332.7

      2.759       0.828

     34.15       3.86

      4.248       5.042

     WH     HW      WH     HW

      5.13       5.163       4.311       4.313

      4.95       4.975

      2.753       0.867

      0.752       0.244

     10.07       8.104

   302.2    243.1

      0.273       0.34

      3.516       4.042

      4.512       5.485

     WH     HW      WH     HW

      5.17       5.209       4.33       4.336

      4.149       4.149       4.985       5.016

      0.949

      0.859

      0.145

      0.243

Detected Data appear Lognormal at 5% Significance Level

Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

95% KM Gamma Percentile 95% Gamma USL

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

The following statistics are computed using gamma distribution and KM estimates

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

95% Approx. Gamma UTL with 95% Coverage 95% Approx. Gamma UPL

theta hat (KM) theta star (KM)

80% gamma percentile (KM) 90% gamma percentile (KM)

95% gamma percentile (KM) 99% gamma percentile (KM)

Variance (KM) SE of Mean (KM)

k hat (KM) k star (KM)

nu hat (KM) nu star (KM)

95% Gamma USL

Estimates of Gamma Parameters using KM Estimates

Mean (KM) SD (KM)

The following statistics are computed using Gamma ROS Statistics on Imputed Data

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

95% Approx. Gamma UTL with 95% Coverage 95% Approx. Gamma UPL

MLE Mean (bias corrected) MLE Sd (bias corrected)

95% Percentile of Chisquare (2kstar) 90% Percentile

95% Percentile 99% Percentile 

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected)

MLE Sd (bias corrected) 95% Percentile of Chisquare (2kstar)

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)



      2.753       0.976

      0.865       0.268

      5.282       5.4

      5.4       4.323

      3.742       4.125

      4.953       5.064

      0.972       5.36

      0.276       4.363

      4.158       5.133

      2.72       0.962

      0.877       0.273

      5.269       4.298

      3.712       4.099

      4.936       5.048

     15       5.4

      0.789       0.537

     59       5.4

      5.4       6.657

     15      11

      1.6       2.4

      3.5       2.7

      4.2       3.2

      2.793       0.652

      0.233       0.365

      1.001       0.239

      2.566       2.409

      0.978

      0.881

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB03 BSA3 Selenium

General Statistics

Total Number of Observations Number of Distinct Observations

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC 95% UPL

95% USL 95% KM Chebyshev UPL

Nonparametric Distribution Free Background Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)

Order of Statistic, r 95% UTL with95% Coverage

90% Percentile (z) 95% Percentile (z)

99% Percentile (z) 95% USL

DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

95% UTL95% Coverage 95% UPL (t)

KM SD of Logged Data 95% KM UPL (Lognormal)

95% KM Percentile Lognormal (z) 95% KM USL (Lognormal)

Background DL/2 Statistics Assuming Lognormal Distribution

99% Percentile (z) 95% USL

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean of Logged Data 95% KM UTL (Lognormal)95% Coverage

95% UTL95% Coverage 95% BCA UTL95% Coverage

95% Bootstrap (%) UTL95% Coverage 95% UPL (t)

90% Percentile (z) 95% Percentile (z)

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale



      0.163

      0.22

      4.466       3.629

      3.979       3.866

      4.364       4.31

      0.19

      0.735

      0.132

      0.221

     19.36      15.53

      0.144       0.18

   580.7    465.9

      2.793       0.709

      4.105       3.731

      4.127       4.052

      4.773       4.701

      4.828

      4.627       4.674

      0.978

      0.881

      0.119

      0.22

      5.028       3.698

      4.205       4.034

      4.843       4.748

     15       4.2

      0.789       0.537

     59

      4.2       4.2

      4.2       3.5

      4.813       3.71

      5.728       4.102

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Lilliefors Test Statistic Lilliefors GOF Test



      4.2

     15      14

      0.56       0.8

      0.97       0.87

      1       0.92

      0.847       0.111

      0.131     -1.138

    -0.176       0.144

      2.566       2.409

      0.931

      0.881

      0.118

      0.22

      1.132       0.989

      1.049       1.03

      1.115       1.105

      0.467

      0.734

      0.131

      0.221

     55.2      44.2

     0.0153      0.0192

  1656   1326

      0.847       0.127

      1.074       1.013

      1.078       1.066

      1.18       1.171

      1.188

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Maximum Third Quartile

Mean SD

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Second Largest Median

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB03 BSA3 Uranium

General Statistics

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.



      1.157       1.164

      0.876

      0.881

      0.138

      0.22

      1.215       1.009

      1.091       1.064

      1.187       1.173

     15       1

      0.789       0.537

     59

      1       1

      1       0.958

      1.191       0.979

      1.347       0.996

      1

     15      13

     39      45

     62      54

     70      57.5

     52.87       8.305

      0.157       0.14

      3.956       0.159

      2.566       2.409

      0.957

      0.881

      0.173

      0.22

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Second Largest Median

Maximum Third Quartile

Mean SD

General Statistics

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB03 BSA3 Vanadium

95% Chebyshev UPL 99% Percentile

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% WH USL    95% HW USL

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test



     74.18      63.51

     67.97      66.53

     72.87      72.19

      0.42

      0.734

      0.194

      0.221

     42.92      34.38

      1.232       1.538

  1288   1032

     52.87       9.016

     69.07      64.7

     69.24      68.52

     76.8      76.07

     77.22

     75.13      75.49

      0.954

      0.881

      0.202

      0.22

     78.61      64.07

     69.8      67.89

     76.67      75.67

     15      70

      0.789       0.537

     59

     70      70

     70      60.8

     78.6      64.4

     90.26      68.88

     70

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

   95% USL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Lognormal GOF Test

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% USL 99% Percentile (z)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)



Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.



     14      13

      0.73       0.813

      0.97       0.88

      1       0.925

      0.867      0.0809

     0.0933     -0.133

    -0.147      0.0944

      2.614       2.372

      0.979

      0.874

      0.111

      0.226

      1.079       0.971

      1.015       1

      1.059       1.055

      0.171

      0.733

      0.125

      0.228

   122      95.89

    0.00711     0.00904

  3415   2685

      0.867      0.0886

      1.023       0.982

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB03 BSA3 Uranium_outlier1removed

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

Different or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet_b.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 12:40:38 PM



      1.024       1.018

      1.095       1.086

      1.098

      1.072       1.074

      0.974

      0.874

      0.125

      0.226

      1.105       0.975

      1.027       1.009

      1.08       1.076

     14       1

      0.737       0.512

     59

      1       1

      1       0.961

      1.118       0.981

      1.232       0.996

      1

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



     15      14

     12       3

     11       3

      1.7       4.5

      5.4       5.1

      0.94      20%

      2.8       0.97

      2.6       0.346

      1.874       4.563

      0.984       0.302

      0.835

      0.859

      0.209

      0.243

      2.753       0.244

      0.867       3.178

      3.183       3.167

      3.155       3.406

      3.486       3.818

      4.279       5.184

      0.382

      0.73

      0.164

      0.245

     11.22       8.467

      0.25       0.331

   269.2    203.2

      2.8

nu hat (MLE) nu star (bias corrected)

Mean (detects)

Gamma ROS Statistics using Imputed Non-Detects

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean KM Standard Error of Mean

KM SD    95% KM (BCA) UCL

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Number of Bootstrap Operations   2000

AB03 BSA3 Arsenic

General Statistics

From File   WorkSheet_b.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 9:49:20 AM



      1.7       2.759

      5.4       2.595

      0.864       0.313

     13.81      11.09

      0.2       0.249

   414.2    332.7

     0.0324

   291.4    286.7

      3.15       3.202

      2.753       0.867

      0.752       0.244

     10.07       8.104

   302.2    243.1

      0.273       0.34

      3.516       4.042

      4.512       5.485

   208    204

      3.217       3.28

      0.949

      0.859

      0.145

      0.243

      2.753       0.976

      0.865       0.268

      3.146       3.149

      3.29       3.396

      3.142

      0.972       2.642

      0.276       1.863

     0.0794       3.148

      0.276       1.863

     0.0794

KM Standard Error of Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) KM Geo Mean

KM SD (logged)    95% Critical H Value (KM-Log)

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

95% gamma percentile (KM) 99% gamma percentile (KM)

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (243.11, α) Adjusted Chi Square Value (243.11, β)

nu hat (KM) nu star (KM)

theta hat (KM) theta star (KM)

80% gamma percentile (KM) 90% gamma percentile (KM)

Mean (KM) SD (KM)

Variance (KM) SE of Mean (KM)

k hat (KM) k star (KM)

Approximate Chi Square Value (332.71, α) Adjusted Chi Square Value (332.71, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Estimates of Gamma Parameters using KM Estimates

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

Adjusted Level of Significance (β)

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean



      2.72       0.962

      0.877       0.273

      3.119       3.111

      3.183

     15      11

      0

      1.6       2.793

      4.2       2.7

      0.652       0.168

      0.233       0.365

      0.978

      0.881

      0.163

      0.22

      3.09       3.087

      3.092

      0.19

      0.735

      0.132

      0.221

Gamma Statistics

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

AB03 BSA3 Selenium

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test

When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale



     19.36      15.53

      0.144       0.18

   580.7    465.9

      2.793       0.709

   416.9

     0.0324    411.2

      3.122       3.165

      0.978

      0.881

      0.119

      0.22

      0.47       1.001

      1.435       0.239

      3.149       3.317

      3.553       3.881

      4.526

      3.07       3.09

      3.068       3.105

      3.13       3.06

      3.087

      3.298       3.527

      3.844       4.468

      3.09

     15      14

      0

      0.56       0.847

Number of Missing Observations

Minimum Mean

AB03 BSA3 Uranium

General Statistics

Total Number of Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)



      1       0.87

      0.111      0.0287

      0.131     -1.138

      0.931

      0.881

      0.118

      0.22

      0.897       0.885

      0.896

      0.467

      0.734

      0.131

      0.221

     55.2      44.2

     0.0153      0.0192

  1656   1326

      0.847       0.127

  1243

     0.0324   1233

      0.904       0.911

      0.876

      0.881

      0.138

      0.22

    -0.58     -0.176

      0       0.144

      0.908       0.942

      0.985       1.045

      1.162   99% Chebyshev (MVUE) UCL

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Maximum Median



      0.894       0.897

      0.892       0.89

      0.888       0.89

      0.884

      0.933       0.972

      1.026       1.132

      0.897

     15      13

      0

     39      52.87

     70      54

      8.305       2.144

      0.157       0.14

      0.957

      0.881

      0.173

      0.22

     56.64      56.48

     56.66

      0.42

      0.734

      0.194

      0.2215% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Number of Missing Observations

Minimum Mean

Maximum Median

AB03 BSA3 Vanadium

General Statistics

Total Number of Observations Number of Distinct Observations

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level



     42.92      34.38

      1.232       1.538

  1288   1032

     52.87       9.016

   958

     0.0324    949.2

     56.93      57.45

      0.954

      0.881

      0.202

      0.22

      3.664       3.956

      4.248       0.159

     57.09      59.41

     62.37      66.49

     74.56

     56.39      56.64

     56.32      56.74

     56.84      56.4

     56.13

     59.3      62.21

     66.26      74.2

     56.64

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)



     14      13

      0

      0.73       0.867

      1       0.88

     0.0809      0.0216

     0.0933     -0.133

      0.979

      0.874

      0.111

      0.226

      0.905       0.902

      0.905

      0.171

      0.733

      0.125

      0.228

   122      95.89

    0.00711     0.00904

  3415   2685

      0.867      0.0886

  2566

     0.0312   2550

      0.907       0.913

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB03 BSA3 Uranium_outlier1removed
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UCL Statistics for Data Sets with Non-Detects
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      0.974

      0.874

      0.125

      0.226

    -0.315     -0.147

      0      0.0944

    N/A          0.933

      0.963       1.004

      1.085

      0.903       0.905

      0.901       0.905

      0.902       0.903

      0.901

      0.932       0.961

      1.002       1.082

      0.905

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Lognormal GOF Test



     15

     14

      3.5

      5.9

      4.513

      0.688

     45.9

     0.0983

     36.77

      0.123

      1.496

      0.154

      0.982

      0.958

      0.881

      0.689

      0.117

      0.22

Data appear Normal at (0.05) Significance Level

      0.983

      0.316

      0.734

      0.13

      0.221

Data appear Gamma Distributed at (0.05) Significance Level

      0.982

      0.955

      0.881

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

AB03 BSA4 Arsenic

Raw Statistics

Number of Valid Observations

From File   WorkSheet_c.xls

Full Precision   OFF

Confidence Coefficient   0.95

Goodness-of-Fit Test Statistics for Data Sets with Non-Detects
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      0.657

      0.128

      0.22

Data appear Lognormal at (0.05) Significance Level

     15

      9

      1.7

      2.8

      2.287

      0.329

     50.24

     0.0455

     40.24

     0.0568

      0.817

      0.148

      0.986

      0.961

      0.881

      0.755

      0.142

      0.22

Data appear Normal at (0.05) Significance Level

      0.98

      0.287

      0.734

      0.154

      0.221

Data appear Gamma Distributed at (0.05) Significance Level

      0.981

      0.954

      0.881

      0.635

      0.149

      0.22

Data appear Lognormal at (0.05) Significance Level

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal GOF Test Results

Correlation Coefficient R

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Theta hat

Kstar

Theta star

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

AB03 BSA4 Selenium



     15

     11

      0.63

      1

      0.849

      0.111

     60.42

     0.014

     48.38

     0.0175

    -0.172

      0.135

      0.979

      0.949

      0.881

      0.551

      0.114

      0.22

Data appear Normal at (0.05) Significance Level

      0.971

      0.307

      0.734

      0.115

      0.221

Data appear Gamma Distributed at (0.05) Significance Level

      0.973

      0.94

      0.881

      0.416

      0.125

      0.22

Data appear Lognormal at (0.05) Significance Level

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

AB03 BSA4 Vanadium

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

AB03 BSA4 Uranium

Raw Statistics

Number of Valid Observations



     15

      9

     21

     31

     25.33

      3.016

     76.35

      0.332

     61.12

      0.414

      3.226

      0.118

      0.977

      0.945

      0.881

      0.502

      0.144

      0.22

Data appear Normal at (0.05) Significance Level

      0.98

      0.379

      0.734

      0.145

      0.221

Data appear Gamma Distributed at (0.05) Significance Level

      0.979

      0.947

      0.881

      0.549

      0.144

      0.22

Data appear Lognormal at (0.05) Significance Level

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal GOF Test Results

Correlation Coefficient R

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Theta hat

Kstar

Theta star

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum



Dixon's Outlier Test for AB03 BSA4 Arsenic

1.  Observation Value 5.9 is a Potential Outlier (Upper Tail)?

2. Observation Value 3.5 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for AB03 BSA4 Selenium

1.  Observation Value 2.8 is a Potential Outlier (Upper Tail)?

2. Observation Value 1.7 is a Potential Outlier (Lower Tail)?

For 5% significance level, 2.8 is not an outlier.

For 1% significance level, 2.8 is not an outlier.

Test Statistic: 0.125

For 10% significance level, 2.8 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 3.5 is not an outlier.

For 5% significance level, 3.5 is not an outlier.

For 1% significance level, 3.5 is not an outlier.

For 5% significance level, 5.9 is not an outlier.

For 1% significance level, 5.9 is not an outlier.

Test Statistic: 0.125

Test Statistic: 0.364

For 10% significance level, 5.9 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

From File   WorkSheet_c.xls
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Outlier Tests for Selected Uncensored Variables
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Dixon's Outlier Test for AB03 BSA4 Uranium

1.  Observation Value 1 is a Potential Outlier (Upper Tail)?

2. Observation Value 0.63 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for AB03 BSA4 Vanadium

1.  Observation Value 31 is a Potential Outlier (Upper Tail)?

2. Observation Value 21 is a Potential Outlier (Lower Tail)?

For 5% significance level, 31 is not an outlier.

For 1% significance level, 31 is not an outlier.

Test Statistic: 0.222

For 10% significance level, 31 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 0.63 is not an outlier.

For 5% significance level, 0.63 is not an outlier.

For 1% significance level, 0.63 is not an outlier.

For 5% significance level, 1 is not an outlier.

For 1% significance level, 1 is not an outlier.

Test Statistic: 0.378

Test Statistic: 0.000

For 10% significance level, 1 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 1.7 is not an outlier.

For 5% significance level, 1.7 is not an outlier.

For 1% significance level, 1.7 is not an outlier.

Test Statistic: 0.300



For 10% significance level, 21 is not an outlier.

For 5% significance level, 21 is not an outlier.

For 1% significance level, 21 is not an outlier.

Test Statistic: 0.125



     15      14

      3.5       3.95

      5.2       4.6

      5.9       4.95

      4.513       0.688

      0.152       0.159

      1.496       0.154

      2.566       2.409

      0.958

      0.881

      0.117

      0.22

      6.277       5.394

      5.764       5.644

      6.17       6.113

      0.316

      0.734

      0.13

      0.221

     45.9      36.77

     0.0983       0.123

  1377   1103

      4.513       0.744

      5.849       5.49

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB03 BSA4 Arsenic

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

Different or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet_c.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 10:01:44 AM



      5.861       5.803

      6.483       6.423

      6.514

      6.346       6.373

      0.955

      0.881

      0.128

      0.22

      6.621       5.435

      5.903       5.747

      6.463       6.381

     15       5.9

      0.789       0.537
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      5.9       5.9

      5.9       5.16

      6.643       5.41

      7.608       5.802

      5.9

     15       9

      1.7       2.1

      2.7       2.3

      2.8       2.5

      2.287       0.329

      0.144     -0.128

      0.817       0.148

      2.566       2.409

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Maximum Third Quartile

Mean SD

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Second Largest Median

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB03 BSA4 Selenium

General Statistics

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



      0.961

      0.881

      0.142

      0.22

      3.131       2.709

      2.886       2.828

      3.08       3.053

      0.287

      0.734

      0.154

      0.221

     50.24      40.24

     0.0455      0.0568

  1507   1207

      2.287       0.36

      2.932       2.759

      2.939       2.91

      3.236       3.208

      3.252

      3.17       3.184

      0.954

      0.881

      0.149

      0.22

      3.306       2.735

      2.961       2.886

      3.231       3.192

     15       2.8

      0.789       0.537
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Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% WH USL    95% HW USL

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level



      2.8       2.8

      2.8       2.7

      3.307       2.73

      3.769       2.786

      2.8

     15      11

      0.63       0.775

      1       0.84

      1       0.92

      0.849       0.111

      0.131     -0.254

    -0.172       0.135

      2.566       2.409

      0.949

      0.881

      0.114

      0.22

      1.133       0.991

      1.051       1.031

      1.116       1.107

      0.307

      0.734

      0.115

      0.221

     60.42      48.38

     0.014      0.0175

  1813   1451

      0.849       0.122

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% USL 99% Percentile (z)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Second Largest Median

Maximum Third Quartile

Mean SD

General Statistics

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB03 BSA4 Uranium

95% Chebyshev UPL 99% Percentile

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile



      1.066       1.008

      1.068       1.059

      1.167       1.158

      1.172

      1.145       1.15

      0.94

      0.881

      0.125

      0.22

      1.19       1

      1.076       1.051

      1.165       1.152

     15       1

      0.789       0.537
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      1       1

      1       1

      1.192       1

      1.348       1

      1

     15       9

     21      22.5

     29      25

     31      27.5

     25.33       3.016

      0.119       0.298

      3.226       0.118

      2.566       2.409

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB03 BSA4 Vanadium

General Statistics

Total Number of Observations Number of Distinct Observations

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

   95% USL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Lognormal GOF Test

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

Background Statistics Assuming Gamma Distribution



      0.945

      0.881

      0.144

      0.22

     33.07      29.2

     30.82      30.29

     32.6      32.35

      0.379

      0.734

      0.145

      0.221

     76.35      61.12

      0.332       0.414

  2290   1834

     25.33       3.24

     31.07      29.56

     31.1      30.89

     33.71      33.47

     33.8

     33.14      33.22

      0.947

      0.881

      0.144

      0.22

     34.1      29.29

     31.22      30.58

     33.48      33.15

     15      31

      0.789       0.537Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Normal GOF Test



     59

     31      31

     31      29

     34.68      29.6

     38.91      30.72

     31

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage



     15      14

      0

      3.5       4.513

      5.9       4.6

      0.688       0.178

      0.152       0.159

      0.958

      0.881

      0.117

      0.22

      4.826       4.813

      4.827

      0.316

      0.734

      0.13

      0.221

     45.9      36.77

     0.0983       0.123

  1377   1103

      4.513       0.744

  1027

     0.0324   1018

      4.848       4.891

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB03 BSA4 Arsenic

From File   WorkSheet_c.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 10:02:50 AM



      0.955

      0.881

      0.128

      0.22

      1.253       1.496

      1.775       0.154

      4.86       5.052

      5.296       5.635

      6.3

      4.805       4.826

      4.799       4.85

      4.82       4.78

      4.787

      5.046       5.287

      5.622       6.28

      4.826

     15       9

      0

      1.7       2.287

      2.8       2.3

      0.329      0.085

      0.144     -0.128

      0.961

      0.881

      0.142

      0.225% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Number of Missing Observations

Minimum Mean

Maximum Median

AB03 BSA4 Selenium

General Statistics

Total Number of Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Lognormal GOF Test



      2.436       2.423

      2.436

      0.287

      0.734

      0.154

      0.221

     50.24      40.24

     0.0455      0.0568

  1507   1207

      2.287       0.36

  1127

     0.0324   1118

      2.448       2.469

      0.954

      0.881

      0.149

      0.22

      0.531       0.817

      1.03       0.148

      2.455       2.549

      2.668       2.833

      3.157

      2.426       2.436

      2.422       2.441

      2.427       2.42

      2.42

      2.542       2.657

      2.818       3.132

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)



      2.436

     15      11

      0

      0.63       0.849

      1       0.84

      0.111      0.0287

      0.131     -0.254

      0.949

      0.881

      0.114

      0.22

      0.899       0.894

      0.899

      0.307

      0.734

      0.115

      0.221

     60.42      48.38

     0.014      0.0175

  1813   1451

      0.849       0.122

  1364

     0.0324   1353

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Number of Missing Observations

Minimum Mean

Maximum Median

AB03 BSA4 Uranium

General Statistics

Total Number of Observations Number of Distinct Observations

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.



      0.903       0.91

      0.94

      0.881

      0.125

      0.22

    -0.462     -0.172

      0       0.135

      0.905       0.938

      0.978       1.034

      1.144

      0.896       0.899

      0.894       0.894

      0.896       0.892

      0.891

      0.935       0.974

      1.028       1.134

      0.899

     15       9

      0

     21      25.33

     31      25

      3.016       0.779

      0.119       0.298

SD Std. Error of Mean

Coefficient of Variation Skewness

Number of Missing Observations

Minimum Mean

Maximum Median

AB03 BSA4 Vanadium

General Statistics

Total Number of Observations Number of Distinct Observations

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution



      0.945

      0.881

      0.144

      0.22

     26.7      26.68

     26.71

      0.379

      0.734

      0.145

      0.221

     76.35      61.12

      0.332       0.414

  2290   1834

     25.33       3.24

  1735

     0.0324   1723

     26.77      26.95

      0.947

      0.881

      0.144

      0.22

      3.045       3.226

      3.434       0.118

     26.8      27.66

     28.72      30.18

     33.05   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Normal GOF Test



     26.61      26.7

     26.56      26.82

     26.67      26.6

     26.53

     27.67      28.73

     30.2      33.08

     26.7

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL



Num Obs Num Miss Num Valid Detects NDs % NDs

     15       0      15      12       3   20.00%

Number Minimum Maximum Mean Median SD

      3       4.9       5       4.933       4.9      0.0577

     12       1.9       8       3.592       3       1.878

     15       1.9       8       3.86       3.2       1.755

     15       1.9       8       3.367       2.8       1.729

     15       1.9       8       3.458       3       1.705

     15       1.9       8       3.423       3       1.715

     15       1.9       8       3.423       3       1.71

K hat K Star Theta hat Log Mean Log Stdv Log CV

      4.942       3.762       0.727       1.174       0.459       0.391

      5.582       4.51       0.692       1.258       0.443       0.352

      5.473       4.423       0.615       1.12       0.422       0.377

      5.581       4.51       0.613       1.138       0.422       0.37

-- -- --       1.139       0.418       0.367

No NDs NDs = DL NDs = DL/2Normal ROS

      0.904       0.951       0.869       0.89

Test value Crit. (0.05)

      0.819       0.859

      0.901       0.881

      0.763       0.881

      0.799       0.881

      0.269       0.243

      0.181       0.22

      0.272       0.22

      0.275       0.22

No NDs NDs = DL NDs = DL/2Gamma ROS

      0.962       0.98       0.938       0.947

Gamma GOF Test Results

Correlation Coefficient R

Lilliefors (NDs = DL) Data Appear Normal

Lilliefors (NDs = DL/2) Data Not Normal

Lilliefors (Normal ROS Estimates) Data Not Normal

Shapiro-Wilk (NDs = DL/2) Data Not Normal

Shapiro-Wilk (Normal ROS Estimates) Data Not Normal

Lilliefors (Detects Only) Data Not Normal

Conclusion with Alpha(0.05)

Shapiro-Wilk (Detects Only) Data Not Normal

Shapiro-Wilk (NDs = DL) Data Appear Normal

Correlation Coefficient R

Statistics (NDs = DL) 

Statistics (NDs = DL/2) 

Statistics (Gamma ROS Estimates) 

Statistics (Lognormal ROS Estimates) 

Normal GOF Test Results

Statistics (Normal ROS Imputed Data)

Statistics (Gamma ROS Imputed Data)

Statistics (Lognormal ROS Imputed Data)

Statistics (Non-Detects Only)

Statistics (Non-Detects Only)

Statistics (Non-Detects Only)

Statistics (All: NDs treated as DL value)

Statistics (All: NDs treated as DL/2 value)

NAA1 Arsenic 

Raw Statistics
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Test value Crit. (0.05)

      0.619       0.732

      0.213       0.246

      0.423       0.738

      0.166       0.222

      1.006       0.738

      0.223       0.222

      0.799       0.738

      0.223       0.222

No NDs NDs = DL NDs = DL/2 Log ROS

      0.958       0.977       0.937       0.948

Test value Crit. (0.05)

      0.909       0.859

      0.943       0.881

      0.876       0.881

      0.897       0.881

      0.182       0.243

      0.173       0.22

      0.192       0.22

      0.207       0.22

Num Obs Num Miss Num Valid Detects NDs % NDs

     15       0      15      13       2   13.33%

Number Minimum Maximum Mean Median SD

      2       2.4       2.5       2.45       2.45      0.0707

     13       1.9       3.8       2.554       2.5       0.549

     15       1.9       3.8       2.54       2.5       0.51

     15       1.2       3.8       2.377       2.3       0.69

     15       1.9       3.8       2.496       2.3       0.53

     15       1.9       3.8       2.494       2.3       0.532

     15       1.9       3.8       2.496       2.3       0.53

K hat K Star Theta hat Log Mean Log Stdv Log CV

     24.94      19.24       0.102       0.917       0.207       0.225

     28.55      22.88      0.089       0.915       0.192       0.21

     11.64       9.356       0.204       0.822       0.316       0.385

     25.78      20.67      0.0968       0.895       0.201       0.224

-- -- --       0.895       0.2       0.224

Statistics (Non-Detects Only)

Statistics (NDs = DL) 

Statistics (NDs = DL/2) 

Statistics (Gamma ROS Estimates) 

Statistics (Lognormal ROS Estimates) 

Statistics (All: NDs treated as DL/2 value)

Statistics (Normal ROS Imputed Data)

Statistics (Gamma ROS Imputed Data)

Statistics (Lognormal ROS Imputed Data)

Raw Statistics

Statistics (Non-Detects Only)

Statistics (Non-Detects Only)

Statistics (All: NDs treated as DL value)

Note: Substitution methods such as DL or DL/2 are not recommended.

NAA1 Selenium 

Lilliefors (NDs = DL) Data Appear Lognormal

Lilliefors (NDs = DL/2) Data Appear Lognormal

Lilliefors (Lognormal ROS Estimates) Data Appear Lognormal

Shapiro-Wilk (NDs = DL/2) Data Not Lognormal

Shapiro-Wilk (Lognormal ROS Estimates) Data Appear Lognormal

Lilliefors (Detects Only) Data Appear Lognormal

Conclusion with Alpha(0.05)

Shapiro-Wilk (Detects Only) Data Appear Lognormal

Shapiro-Wilk (NDs = DL) Data Appear Lognormal

Lognormal GOF Test Results

Correlation Coefficient R

Kolmogorov-Smirnov (NDs = DL/2) Data Not Gamma Distributed

Anderson-Darling (Gamma ROS Estimates)

Kolmogorov-Smirnov (Gamma ROS Est.) Data Not Gamma Distributed

Anderson-Darling (NDs = DL)

Kolmogorov-Smirnov (NDs = DL) Data Appear Gamma Distributed

Anderson-Darling (NDs = DL/2)

Conclusion with Alpha(0.05)

Anderson-Darling (Detects Only)

Kolmogorov-Smirnov (Detects Only) Detected Data Appear Gamma Distributed



No NDs NDs = DL NDs = DL/2Normal ROS

      0.961       0.962       0.983       0.944

Test value Crit. (0.05)

      0.922       0.866

      0.929       0.881

      0.969       0.881

      0.891       0.881

      0.14       0.234

      0.131       0.22

      0.112       0.22

      0.179       0.22

No NDs NDs = DL NDs = DL/2Gamma ROS

      0.976       0.978       0.98       0.964

Test value Crit. (0.05)

      0.329       0.733

      0.134       0.236

      0.247       0.735

      0.109       0.221

      0.333       0.737

      0.129       0.221

      0.545       0.735

      0.178       0.221

No NDs NDs = DL NDs = DL/2 Log ROS

      0.977       0.982       0.965       0.964

Test value Crit. (0.05)

      0.947       0.866

      0.962       0.881

      0.933       0.881

      0.924       0.881

      0.12       0.234

     0.0964       0.22

      0.151       0.22

      0.17       0.22

Note: Substitution methods such as DL or DL/2 are not recommended.

Lilliefors (NDs = DL) Data Appear Lognormal

Lilliefors (NDs = DL/2) Data Appear Lognormal

Lilliefors (Lognormal ROS Estimates) Data Appear Lognormal

Shapiro-Wilk (NDs = DL/2) Data Appear Lognormal

Shapiro-Wilk (Lognormal ROS Estimates) Data Appear Lognormal

Lilliefors (Detects Only) Data Appear Lognormal

Conclusion with Alpha(0.05)

Shapiro-Wilk (Detects Only) Data Appear Lognormal

Shapiro-Wilk (NDs = DL) Data Appear Lognormal

Lognormal GOF Test Results

Correlation Coefficient R

Kolmogorov-Smirnov (NDs = DL/2) Data Appear Gamma Distributed

Anderson-Darling (Gamma ROS Estimates)

Kolmogorov-Smirnov (Gamma ROS Est.) Data Appear Gamma Distributed

Anderson-Darling (NDs = DL)

Kolmogorov-Smirnov (NDs = DL) Data Appear Gamma Distributed

Anderson-Darling (NDs = DL/2)

Conclusion with Alpha(0.05)

Anderson-Darling (Detects Only)

Kolmogorov-Smirnov (Detects Only) Detected Data Appear Gamma Distributed

Gamma GOF Test Results

Correlation Coefficient R

Lilliefors (NDs = DL) Data Appear Normal

Lilliefors (NDs = DL/2) Data Appear Normal

Lilliefors (Normal ROS Estimates) Data Appear Normal

Shapiro-Wilk (NDs = DL/2) Data Appear Normal

Shapiro-Wilk (Normal ROS Estimates) Data Appear Normal

Lilliefors (Detects Only) Data Appear Normal

Conclusion with Alpha(0.05)

Shapiro-Wilk (Detects Only) Data Appear Normal

Shapiro-Wilk (NDs = DL) Data Appear Normal

Normal GOF Test Results

Correlation Coefficient R



     15

     14

      0.75

   190

     23.57

     47.93

      0.443

     53.17

      0.399

     59.06

      1.7

      1.853

      0.694

      0.51

      0.881

9.2550E-7

      0.317

      0.22

      0.934

      0.943

      0.805

      0.237

      0.236

      0.939

      0.865

      0.881

     0.0377

      0.224

      0.22

Data do not follow a discernible distribution at (0.05) Level of Significance 

Non-parametric GOF Test Results

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Lognormal at (0.05) Significance Level

Data not Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Khat

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

NAA1 Uranium 

Raw Statistics



     15

     11

     36

     62

     44.8

      7.282

     44.52

      1.006

     35.66

      1.256

      3.791

      0.152

      0.933

      0.873

      0.881

     0.0361

      0.235

      0.22

      0.951

      0.612

      0.734

      0.21

      0.221

Data appear Gamma Distributed at (0.05) Significance Level

      0.956

      0.915

      0.881

      0.161

      0.202

      0.22

Data appear Lognormal at (0.05) Significance Level

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

K-S Critical(0.05)  Value

Lognormal GOF Test Results

Correlation Coefficient R

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Normal at (0.05) Significance Level

Standard Deviation of Log Transformed Data

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Standard Deviation of Raw Data

Khat

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

NAA1 Vanadium 



Dixon's Outlier Test for NAA1 Arsenic 

1.  Observation Value 8 is a Potential Outlier (Upper Tail)?

2. Observation Value 1.9 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for NAA1 Selenium 

1.  Observation Value 3.8 is a Potential Outlier (Upper Tail)?

For 5% significance level, 3.8 is not an outlier.

For 1% significance level, 3.8 is not an outlier.

Test Statistic: 0.500

For 10% significance level, 3.8 is an outlier. 

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 1.9 is not an outlier.

For 5% significance level, 1.9 is not an outlier.

For 1% significance level, 1.9 is not an outlier.

For 5% significance level, 8 is not an outlier.

For 1% significance level, 8 is not an outlier.

Test Statistic: 0.028

Test Statistic: 0.417

For 10% significance level, 8 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616
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2. Observation Value 1.9 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for NAA1 Uranium 

1.  Observation Value 190 is a Potential Outlier (Upper Tail)?

2. Observation Value 0.75 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for NAA1 Vanadium 

1.  Observation Value 62 is a Potential Outlier (Upper Tail)?

For 5% significance level, 62 is not an outlier.

For 1% significance level, 62 is not an outlier.

Test Statistic: 0.500

For 10% significance level, 62 is an outlier. 

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 0.75 is not an outlier.

For 5% significance level, 0.75 is not an outlier.

For 1% significance level, 0.75 is not an outlier.

For 5% significance level, 190 is an outlier.

For 1% significance level, 190 is an outlier.

Test Statistic: 0.002

Test Statistic: 0.814

For 10% significance level, 190 is an outlier. 

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 1.9 is not an outlier.

For 5% significance level, 1.9 is not an outlier.

For 1% significance level, 1.9 is not an outlier.

Test Statistic: 0.100



2. Observation Value 36 is a Potential Outlier (Lower Tail)?

For 10% significance level, 36 is not an outlier.

For 5% significance level, 36 is not an outlier.

For 1% significance level, 36 is not an outlier.

Test Statistic: 0.267



Dixon's Outlier Test for NAA1 Selenium (outlier removed) 

1.  Observation Value 3.1 is a Potential Outlier (Upper Tail)?

2. Observation Value 1.9 is a Potential Outlier (Lower Tail)?

For 10% significance level, 1.9 is not an outlier.

For 5% significance level, 1.9 is not an outlier.

For 1% significance level, 1.9 is not an outlier.

For 5% significance level, 3.1 is not an outlier.

For 1% significance level, 3.1 is not an outlier.

Test Statistic: 0.100

Test Statistic: 0.182

For 10% significance level, 3.1 is not an outlier.

Number of Observations = 14

10% critical value: 0.492

5% critical value: 0.546

1% critical value: 0.641
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Dixon's Outlier Test for NAA1 Uranium (outlier removed) 

1.  Observation Value 39 is a Potential Outlier (Upper Tail)?

2. Observation Value 0.75 is a Potential Outlier (Lower Tail)?

For 10% significance level, 0.75 is not an outlier.

For 5% significance level, 0.75 is not an outlier.

For 1% significance level, 0.75 is not an outlier.

For 5% significance level, 39 is not an outlier.

For 1% significance level, 39 is not an outlier.

Test Statistic: 0.003

Test Statistic: 0.314

For 10% significance level, 39 is not an outlier.

Number of Observations = 14

10% critical value: 0.492

5% critical value: 0.546

1% critical value: 0.641
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Dixon's Outlier Test for NAA1 Vanadium (outlier 1 removed) 

1.  Observation Value 58 is a Potential Outlier (Upper Tail)?

2. Observation Value 36 is a Potential Outlier (Lower Tail)?

For 10% significance level, 36 is not an outlier.

For 5% significance level, 36 is not an outlier.

For 1% significance level, 36 is not an outlier.

For 5% significance level, 58 is an outlier.

For 1% significance level, 58 is an outlier.

Test Statistic: 0.400

Test Statistic: 0.667

For 10% significance level, 58 is an outlier. 

Number of Observations = 14

10% critical value: 0.492

5% critical value: 0.546

1% critical value: 0.641
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Dixon's Outlier Test for NAA1 Vanadium (outlier 2 removed) 

1.  Observation Value 51 is a Potential Outlier (Upper Tail)?

2. Observation Value 36 is a Potential Outlier (Lower Tail)?

For 10% significance level, 36 is not an outlier.

For 5% significance level, 36 is not an outlier.

For 1% significance level, 36 is not an outlier.

For 5% significance level, 51 is not an outlier.

For 1% significance level, 51 is not an outlier.

Test Statistic: 0.400

Test Statistic: 0.357

For 10% significance level, 51 is not an outlier.

Number of Observations = 13

10% critical value: 0.467

5% critical value: 0.521

1% critical value: 0.615
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     15       0

     12

     12       3

     10       2

      1.9       4.9

      8       5

      3.526      20%

      3.592       1.878

      1.174       0.459

      2.566       2.409

      0.819

      0.859

      0.269

      0.243

      3.402       1.671

      7.689       6.441

      5.543       6.15

      7.289       7.427

      3.367       1.729

      7.802       6.511

      5.582       6.21

      7.388       7.531

      0.619

      0.732

      0.213

      0.246

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

99% Percentile (z) 95% USL

DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

Mean SD

95% UTL95% Coverage 95% UPL (t)

90% Percentile (z) 95% Percentile (z)

90% KM Percentile (z) 95% KM Percentile (z)

99% KM Percentile (z) 95% KM USL

DL/2 Substitution Background Statistics Assuming Normal Distribution

Data Not Normal at 5% Significance Level

Kaplan Meier (KM) Background Statistics Assuming Normal Distribution

KM Mean KM SD

95% UTL95% Coverage 95% KM UPL (t)

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Mean Detected SD Detected

Mean of Detected Logged Data SD of Detected Logged Data

Critical Values for Background Threshold Values (BTVs)

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detected Percent Non-Detects

Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

NAA1 Arsenic 

General Statistics

Total Number of Observations Number of Missing Observations

Coverage   95%

Different or Future K Observations   1

Number of Bootstrap Operations   2000
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      4.942       3.762

      0.727       0.955

   118.6      90.28

      3.592

      1.852      14.82

      1.9       3.423

      8       3

      1.715       0.501

      5.581       4.51

      0.613       0.759

   167.4    135.3

      3.423       1.612

     16.95       5.582

      6.431       8.233

     WH     HW      WH     HW

      8.491       8.633       6.6       6.622

      8.067       8.177

      3.402       1.671

      2.791       0.457

      4.147       3.362

   124.4    100.9

      0.82       1.012

      4.787       5.89

      6.913       9.118

     WH     HW      WH     HW

      8.299       8.43       6.472       6.49

      6.089       6.091       7.889       7.99

      0.909

      0.859

      0.182

      0.243

Detected Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

95% KM Gamma Percentile 95% Gamma USL

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

The following statistics are computed using gamma distribution and KM estimates

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

95% Approx. Gamma UTL with 95% Coverage 95% Approx. Gamma UPL

theta hat (KM) theta star (KM)

80% gamma percentile (KM) 90% gamma percentile (KM)

95% gamma percentile (KM) 99% gamma percentile (KM)

Variance (KM) SE of Mean (KM)

k hat (KM) k star (KM)

nu hat (KM) nu star (KM)

95% Gamma USL

Estimates of Gamma Parameters using KM Estimates

Mean (KM) SD (KM)

The following statistics are computed using Gamma ROS Statistics on Imputed Data

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

95% Approx. Gamma UTL with 95% Coverage 95% Approx. Gamma UPL

MLE Mean (bias corrected) MLE Sd (bias corrected)

95% Percentile of Chisquare (2kstar) 90% Percentile

95% Percentile 99% Percentile 

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected)

MLE Sd (bias corrected) 95% Percentile of Chisquare (2kstar)

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)



      3.423       1.139

      1.71       0.418

      9.131       8

      8       6.683

      5.338       6.214

      8.261       8.551

      1.129       8.959

      0.414       6.574

      6.116       8.395

      3.367       1.12

      1.729       0.422

      9.048       6.602

      5.262       6.134

      8.177       8.468

     15       8

      0.789       0.537

     59       8

      8      10.92

     15       0

     12

     13       2

     11       2

      1.9       2.4

      3.8       2.5

      0.301      13.33%

      2.554       0.549

      0.917       0.207

      2.566       2.409Tolerance Factor K (For UTL) d2max (for USL)

Mean Detected SD Detected

Mean of Detected Logged Data SD of Detected Logged Data

Critical Values for Background Threshold Values (BTVs)

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detected Percent Non-Detects

Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

NAA1 Selenium 

General Statistics

Total Number of Observations Number of Missing Observations

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC 95% UPL

95% USL 95% KM Chebyshev UPL

Nonparametric Distribution Free Background Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)

Order of Statistic, r 95% UTL with95% Coverage

90% Percentile (z) 95% Percentile (z)

99% Percentile (z) 95% USL

DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

95% UTL95% Coverage 95% UPL (t)

KM SD of Logged Data 95% KM UPL (Lognormal)

95% KM Percentile Lognormal (z) 95% KM USL (Lognormal)

Background DL/2 Statistics Assuming Lognormal Distribution

99% Percentile (z) 95% USL

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean of Logged Data 95% KM UTL (Lognormal)95% Coverage

95% UTL95% Coverage 95% BCA UTL95% Coverage

95% Bootstrap (%) UTL95% Coverage 95% UPL (t)

90% Percentile (z) 95% Percentile (z)

Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale



      0.922

      0.866

      0.14

      0.234

      2.491       0.518

      3.822       3.434

      3.156       3.344

      3.697       3.74

      2.377       0.69

      4.148       3.633

      3.262       3.512

      3.983       4.04

      0.329

      0.733

      0.134

      0.236

     24.94      19.24

      0.102       0.133

   648.4    500.1

      2.554

      0.582      53.94

      1.9       2.494

      3.8       2.3

      0.532       0.213

     25.78      20.67

     0.0968       0.121

   773.5    620.1

      2.494       0.549

     57.34       3.218

      3.46       3.945

MLE Mean (bias corrected) MLE Sd (bias corrected)

95% Percentile of Chisquare (2kstar) 90% Percentile

95% Percentile 99% Percentile 

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected)

MLE Sd (bias corrected) 95% Percentile of Chisquare (2kstar)

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

99% Percentile (z) 95% USL

DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

Mean SD

95% UTL95% Coverage 95% UPL (t)

90% Percentile (z) 95% Percentile (z)

90% KM Percentile (z) 95% KM Percentile (z)

99% KM Percentile (z) 95% KM USL

DL/2 Substitution Background Statistics Assuming Normal Distribution

Detected Data appear Normal at 5% Significance Level

Kaplan Meier (KM) Background Statistics Assuming Normal Distribution

KM Mean KM SD

95% UTL95% Coverage 95% KM UPL (t)

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test



     WH     HW      WH     HW

      3.995       4.018       3.497       3.504

      3.887       3.905

      2.491       0.518

      0.269       0.14

     23.09      18.51

   692.6    555.4

      0.108       0.135

      2.961       3.256

      3.514       4.032

     WH     HW      WH     HW

      3.951       3.973       3.467       3.473

      3.361       3.364       3.846       3.863

      0.947

      0.866

      0.12

      0.234

      2.496       0.895

      0.53       0.2

      4.091       3.8

      3.8       3.523

      3.164       3.402

      3.9       3.965

      0.893       4.046

      0.197       3.493

      3.375       3.923

      2.377       0.822

      0.69       0.316

      5.121       4.044

      3.412       3.827

      4.747       4.873

Nonparametric Distribution Free Background Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

90% Percentile (z) 95% Percentile (z)

99% Percentile (z) 95% USL

DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

95% UTL95% Coverage 95% UPL (t)

KM SD of Logged Data 95% KM UPL (Lognormal)

95% KM Percentile Lognormal (z) 95% KM USL (Lognormal)

Background DL/2 Statistics Assuming Lognormal Distribution

99% Percentile (z) 95% USL

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean of Logged Data 95% KM UTL (Lognormal)95% Coverage

95% UTL95% Coverage 95% BCA UTL95% Coverage

95% Bootstrap (%) UTL95% Coverage 95% UPL (t)

90% Percentile (z) 95% Percentile (z)

Detected Data appear Lognormal at 5% Significance Level

Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

95% KM Gamma Percentile 95% Gamma USL

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

The following statistics are computed using gamma distribution and KM estimates

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

95% Approx. Gamma UTL with 95% Coverage 95% Approx. Gamma UPL

theta hat (KM) theta star (KM)

80% gamma percentile (KM) 90% gamma percentile (KM)

95% gamma percentile (KM) 99% gamma percentile (KM)

Variance (KM) SE of Mean (KM)

k hat (KM) k star (KM)

nu hat (KM) nu star (KM)

95% Gamma USL

Estimates of Gamma Parameters using KM Estimates

Mean (KM) SD (KM)

The following statistics are computed using Gamma ROS Statistics on Imputed Data

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

95% Approx. Gamma UTL with 95% Coverage 95% Approx. Gamma UPL



     15       3.8

      0.789       0.537

     59       3.8

      3.8       4.825

     15      14

      0.75       0.93

     39       5.8

   190      23

     23.57      47.93

      2.034       3.388

      1.7       1.853

      2.566       2.409

      0.51

      0.881

      0.317

      0.22

   146.6      85

   110.8    102.4

   139    135.1

      0.943

      0.805

      0.237

      0.236

      0.443       0.399

     53.17      59.06

     13.3      11.97

     23.57      37.31

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

NAA1 Uranium 

General Statistics

Total Number of Observations Number of Distinct Observations

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC 95% UPL

95% USL 95% KM Chebyshev UPL

Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)

Order of Statistic, r 95% UTL with95% Coverage



     99      66.61

   103.8      98.01

   181.1    177

   210

   161    182.9

      0.865

      0.881

      0.224

      0.22

   635.1      58.81

   159.2    115.3

   474.9    407.4

     15    190

      0.789       0.537

     59

   190    190

   190      37.8

   172.1      84.3

   239.4    168.9

   190

     15      11

     36      40

     58      44

     62      46

     44.8       7.282

      0.163       1.294

      3.791       0.152

      2.566       2.409

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Maximum Third Quartile

Mean SD

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Second Largest Median

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

NAA1 Vanadium 

General Statistics

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



      0.873

      0.881

      0.235

      0.22

     63.49      54.13

     58.05      56.78

     62.34      61.74

      0.612

      0.734

      0.21

      0.221

     44.52      35.66

      1.006       1.256

  1336   1070

     44.8       7.502

     58.26      54.64

     58.3      57.81

     64.67      64.07

     64.85

     63.28      63.43

      0.915

      0.881

      0.202

      0.22

     65.46      53.84

     58.43      56.9

     63.91      63.11

     15      62

      0.789       0.537

     59

     62      62   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

Data appear Gamma Distributed at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% WH USL    95% HW USL

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level



     62      55.2

     67.36      59.2

     77.58      61.44

     62

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

95% Chebyshev UPL 99% Percentile

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile



     14       0

     11

     12       2

     10       2

      1.9       2.4

      3.1       2.5

      0.175      14.29%

      2.45       0.419

      0.883       0.172

      2.614       2.372

      0.917

      0.859

      0.141

      0.243

      2.398       0.396

      3.433       3.124

      2.905       3.049

      3.319       3.337

      2.275       0.589

      3.814       3.354

      3.029       3.243

      3.644       3.671

      0.456

      0.731

      0.161

      0.245

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

99% Percentile (z) 95% USL

DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

Mean SD

95% UTL95% Coverage 95% UPL (t)

90% Percentile (z) 95% Percentile (z)

90% KM Percentile (z) 95% KM Percentile (z)

99% KM Percentile (z) 95% KM USL

DL/2 Substitution Background Statistics Assuming Normal Distribution

Detected Data appear Normal at 5% Significance Level

Kaplan Meier (KM) Background Statistics Assuming Normal Distribution

KM Mean KM SD

95% UTL95% Coverage 95% KM UPL (t)

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Mean Detected SD Detected

Mean of Detected Logged Data SD of Detected Logged Data

Critical Values for Background Threshold Values (BTVs)

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detected Percent Non-Detects

Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

NAA1 Selenium (outlier removed) 

General Statistics

Total Number of Observations Number of Missing Observations

Coverage   95%

Different or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet_c.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 12:49:29 PM



     37.29      28.02

     0.0657      0.0874

   895    672.6

      2.45

      0.463      74.52

      1.9       2.404

      3.1       2.25

      0.402       0.167

     39.54      31.11

     0.0608      0.0773

  1107    871.2

      2.404       0.431

     81.64       2.971

      3.155       3.519

     WH     HW      WH     HW

      3.572       3.59       3.183       3.189

      3.448       3.462

      2.398       0.396

      0.157       0.112

     36.64      28.84

  1026    807.4

     0.0654      0.0831

      2.763       2.985

      3.176       3.557

     WH     HW      WH     HW

      3.546       3.563       3.164       3.169

      3.076       3.08       3.424       3.437

      0.919

      0.859

      0.157

      0.243

Detected Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

95% KM Gamma Percentile 95% Gamma USL

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

The following statistics are computed using gamma distribution and KM estimates

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

95% Approx. Gamma UTL with 95% Coverage 95% Approx. Gamma UPL

theta hat (KM) theta star (KM)

80% gamma percentile (KM) 90% gamma percentile (KM)

95% gamma percentile (KM) 99% gamma percentile (KM)

Variance (KM) SE of Mean (KM)

k hat (KM) k star (KM)

nu hat (KM) nu star (KM)

95% Gamma USL

Estimates of Gamma Parameters using KM Estimates

Mean (KM) SD (KM)

The following statistics are computed using Gamma ROS Statistics on Imputed Data

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

95% Approx. Gamma UTL with 95% Coverage 95% Approx. Gamma UPL

MLE Mean (bias corrected) MLE Sd (bias corrected)

95% Percentile of Chisquare (2kstar) 90% Percentile

95% Percentile 99% Percentile 

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected)

MLE Sd (bias corrected) 95% Percentile of Chisquare (2kstar)

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)



      2.404       0.864

      0.403       0.165

      3.649       3.1

      3.1       3.209

      2.931       3.111

      3.481       3.507

      0.861       3.621

      0.163       3.189

      3.092       3.481

      2.275       0.785

      0.589       0.293

      4.72       3.754

      3.194       3.553

      4.338       4.396

     14       3.1

      0.737       0.512

     59       3.1

      3.1       4.185

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC 95% UPL

95% USL 95% KM Chebyshev UPL

Nonparametric Distribution Free Background Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)

Order of Statistic, r 95% UTL with95% Coverage

90% Percentile (z) 95% Percentile (z)

99% Percentile (z) 95% USL

DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

95% UTL95% Coverage 95% UPL (t)

KM SD of Logged Data 95% KM UPL (Lognormal)

95% KM Percentile Lognormal (z) 95% KM USL (Lognormal)

Background DL/2 Statistics Assuming Lognormal Distribution

99% Percentile (z) 95% USL

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean of Logged Data 95% KM UTL (Lognormal)95% Coverage

95% UTL95% Coverage 95% BCA UTL95% Coverage

95% Bootstrap (%) UTL95% Coverage 95% UPL (t)

90% Percentile (z) 95% Percentile (z)

Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale



     14      13

      0.75       0.905

     36       3.65

     39      18.25

     11.68      13.84

      1.184       1.017

      1.447       1.631

      2.614       2.372

      0.791

      0.874

      0.269

      0.226

     47.85      29.41

     37.05      34.44

     44.5      43.87

      1.063

      0.783

      0.27

      0.24

      0.609       0.526

     19.17      22.19

     17.06      14.74

     11.68      16.1

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

NAA1 Uranium (outlier removed) 

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

Different or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet_c.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 12:49:59 PM



     48.83      31.27

     53.24      44.06

     86.46      75.37

   103.7

     73.24      85.31

      0.815

      0.874

      0.241

      0.226

   301.7      34.35

     84.43      62.11

   203.2    188.7

     14      39

      0.737       0.512

     59

     39      39

     39      33.3

     54.65      37.05

     74.11      38.61

     39

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



     13       9

     36      40

     46      42

     51      45

     42.46       4.095

     0.0964       0.364

      3.744      0.0959

      2.671       2.331

      0.965

      0.866

      0.12

      0.234

     53.4      47.71

     50.04      49.2

     52.01      51.99

      0.245

      0.732

      0.124

      0.236

   117.7      90.57

      0.361       0.469

  3060   2355

     42.46       4.462

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

NAA1 Vanadium (outlier 2 removed) 

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

New or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.12/17/2020 9:33:36 AM



     50.32      48.27

     50.36      50.06

     54.16      53.52

     54.27

     52.54      52.62

      0.97

      0.866

      0.128

      0.234

     54.62      47.81

     50.48      49.5

     52.87      52.85

     13      51

      0.684       0.487

     59

     51      51

     51      46

     55.21      48

     60.99      50.4

     51

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



     15      12

     12       3

     10       2

      1.9       4.9

      8       5

      3.526      20%

      3.592       1.878

      3       0.523

      1.447       1.522

      1.174       0.459

      0.819

      0.859

      0.269

      0.243

      3.402       0.457

      1.671       4.273

      4.207       4.159

      4.154       4.604

      4.773       5.395

      6.257       7.95

      0.619

      0.732

      0.213

      0.246

      4.942       3.762

      0.727       0.955

   118.6      90.28

      3.592

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

nu hat (MLE) nu star (bias corrected)

Mean (detects)

Gamma ROS Statistics using Imputed Non-Detects

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean KM Standard Error of Mean

KM SD    95% KM (BCA) UCL

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Number of Bootstrap Operations   2000

NAA1 Arsenic 

General Statistics

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 10:12:51 AM



      1.9       3.423

      8       3

      1.715       0.501

      5.581       4.51

      0.613       0.759

   167.4    135.3

     0.0324

   109.4    106.6

      4.232       4.346

      3.402       1.671

      2.791       0.457

      4.147       3.362

   124.4    100.9

      0.82       1.012

      4.787       5.89

      6.913       9.118

     78.7      76.29

      4.361       4.498

      0.909

      0.859

      0.182

      0.243

      3.423       1.139

      1.71       0.418

      4.2       4.175

      4.374       4.683

      4.256

      1.129       3.093

      0.414       1.982

      0.116       4.198

      0.414       1.982

      0.116

KM Standard Error of Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) KM Geo Mean

KM SD (logged)    95% Critical H Value (KM-Log)

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate KM-UCL (use when n>=50) 95% Gamma Adjusted KM-UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

95% gamma percentile (KM) 99% gamma percentile (KM)

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (100.87, α) Adjusted Chi Square Value (100.87, β)

nu hat (KM) nu star (KM)

theta hat (KM) theta star (KM)

80% gamma percentile (KM) 90% gamma percentile (KM)

Mean (KM) SD (KM)

Variance (KM) SE of Mean (KM)

k hat (KM) k star (KM)

Approximate Chi Square Value (135.29, α) Adjusted Chi Square Value (135.29, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Estimates of Gamma Parameters using KM Estimates

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

Adjusted Level of Significance (β)

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean



      3.367       1.12

      1.729       0.422

      4.153       4.192

      4.498       4.346

     15      12

     13       2

     11       2

      1.9       2.4

      3.8       2.5

      0.301      13.33%

      2.554       0.549

      2.5       0.215

      0.85       0.586

      0.917       0.207

      0.922

      0.866

      0.14

      0.234

      2.491       0.14

      0.518       2.731

      2.738       2.728

      2.722       2.774

      2.912       3.102

      3.366       3.886

      0.329

      0.733

      0.134

      0.2365% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov GOF

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

KM SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean KM Standard Error of Mean

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

NAA1 Selenium 

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

Suggested UCL to Use

95% KM Adjusted Gamma UCL 95% GROS Adjusted Gamma UCL

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale



     24.94      19.24

      0.102       0.133

   648.4    500.1

      2.554

      1.9       2.494

      3.8       2.3

      0.532       0.213

     25.78      20.67

     0.0968       0.121

   773.5    620.1

     0.0324

   563.3    556.7

      2.746       2.779

      2.491       0.518

      0.269       0.14

     23.09      18.51

   692.6    555.4

      0.108       0.135

      2.961       3.256

      3.514       4.032

   501.7    495.4

      2.758       2.792

      0.947

      0.866

      0.12

      0.234

      2.496       0.895

      0.53       0.2

      2.737       2.721

      2.735       2.811

      2.751

      0.893       2.442

      0.197       1.807KM SD (logged)    95% Critical H Value (KM-Log)

   95% H-UCL (Log ROS)

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) KM Geo Mean

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Approximate Chi Square Value (555.39, α) Adjusted Chi Square Value (555.39, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

80% gamma percentile (KM) 90% gamma percentile (KM)

95% gamma percentile (KM) 99% gamma percentile (KM)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) k star (KM)

nu hat (KM) nu star (KM)

theta hat (KM) theta star (KM)

Estimates of Gamma Parameters using KM Estimates

Mean (KM) SD (KM)

Variance (KM) SE of Mean (KM)

Adjusted Level of Significance (β)

Approximate Chi Square Value (620.10, α) Adjusted Chi Square Value (620.10, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

Mean (detects)

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)



     0.0534       2.738

      0.197       1.807

     0.0534

      2.377       0.822

      0.69       0.316

      2.691       2.807

      2.738

     15      14

      0

      0.75      23.57

   190       5.8

     47.93      12.38

      2.034       3.388

      0.51

      0.881

      0.317

      0.22

     45.37      55.5

     47.17

      0.943

      0.805

      0.237

      0.236

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

NAA1 Uranium 

General Statistics

95% KM (t) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

KM Standard Error of Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)



      0.443       0.399

     53.17      59.06

     13.3      11.97

     23.57      37.31

      5.21

     0.0324       4.671

     54.17      60.42

      0.865

      0.881

      0.224

      0.22

    -0.288       1.7

      5.247       1.853

   253.1      63.2

     81.04    105.8

   154.4

     43.93      45.37

     42.93      93.51

   115.4      46.99

     57.65

     60.7      77.52

   100.9    146.7

   146.7

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

99% Chebyshev (Mean, Sd) UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)



     15      11

      0

     36      44.8

     62      44

      7.282       1.88

      0.163       1.294

      0.873

      0.881

      0.235

      0.22

     48.11      48.56

     48.22

      0.612

      0.734

      0.21

      0.221

     44.52      35.66

      1.006       1.256

  1336   1070

     44.8       7.502

   995

     0.0324    986.1

     48.17      48.61

      0.915

      0.881

      0.202

      0.22

      3.584       3.791

      4.127       0.152

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Number of Missing Observations

Minimum Mean

Maximum Median

NAA1 Vanadium 

General Statistics

Total Number of Observations Number of Distinct Observations



     48.18      50.07

     52.47      55.8

     62.34

     47.89      48.11

     47.74      49.71

     51.06      47.87

     48.47

     50.44      53

     56.54      63.51

     48.61

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL



     14      11

     12       2

     10       2

      1.9       2.4

      3.1       2.5

      0.175      14.29%

      2.45       0.419

      2.4       0.171

      0.156     -1.615

      0.883       0.172

      0.917

      0.859

      0.141

      0.243

      2.398       0.112

      0.396       2.567

      2.596       2.582

      2.581       2.606

      2.733       2.885

      3.096       3.51

      0.456

      0.731

      0.161

      0.245

     37.29      28.02

     0.0657      0.0874

   895    672.6

      2.45

nu hat (MLE) nu star (bias corrected)

Mean (detects)

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean KM Standard Error of Mean

KM SD    95% KM (BCA) UCL

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Number of Bootstrap Operations   2000

NAA1 Selenium (outlier removed) 

General Statistics

From File   WorkSheet_c.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 12:52:19 PM



      1.9       2.404

      3.1       2.25

      0.402       0.167

     39.54      31.11

     0.0608      0.0773

  1107    871.2

     0.0312

   803.7    795.1

      2.606       2.635

      2.398       0.396

      0.157       0.112

     36.64      28.84

  1026    807.4

     0.0654      0.0831

      2.763       2.985

      3.176       3.557

   742.4    734.2

      2.607       2.637

      0.919

      0.859

      0.157

      0.243

      2.404       0.864

      0.403       0.165

      2.595       2.568

      2.582       2.614

      2.611

      0.861       2.366

      0.163       1.793

     0.0461       2.6

      0.163       1.793

     0.0461

KM Standard Error of Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) KM Geo Mean

KM SD (logged)    95% Critical H Value (KM-Log)

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

95% gamma percentile (KM) 99% gamma percentile (KM)

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (807.38, α) Adjusted Chi Square Value (807.38, β)

nu hat (KM) nu star (KM)

theta hat (KM) theta star (KM)

80% gamma percentile (KM) 90% gamma percentile (KM)

Mean (KM) SD (KM)

Variance (KM) SE of Mean (KM)

k hat (KM) k star (KM)

Approximate Chi Square Value (871.19, α) Adjusted Chi Square Value (871.19, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Estimates of Gamma Parameters using KM Estimates

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

Adjusted Level of Significance (β)

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Gamma ROS Statistics using Imputed Non-Detects



      2.275       0.785

      0.589       0.293

      2.554       2.67

      2.596

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale



     14      13

      0

      0.75      11.68

     39       3.65

     13.84       3.698

      1.184       1.017

      0.791

      0.874

      0.269

      0.226

     18.23      18.84

     18.4

      1.063

      0.783

      0.27

      0.24

      0.609       0.526

     19.17      22.19

     17.06      14.74

     11.68      16.1

      7.082

     0.0312       6.389

     24.32      26.96

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

NAA1 Uranium (outlier removed) 

From File   WorkSheet_c.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects
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      0.815

      0.874

      0.241

      0.226

    -0.288       1.447

      3.664       1.631

     95.51      33.24

     42.22      54.7

     79.19

     17.77      18.23

     17.35      20.31

     18.86      17.34

     18.78

     22.78      27.8

     34.78      48.48

     48.48

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Recommended UCL exceeds the maximum observation

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

99% Chebyshev (Mean, Sd) UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Lognormal GOF Test



     13       9

      0

     36      42.46

     51      42

      4.095       1.136

     0.0964       0.364

      0.965

      0.866

      0.12

      0.234

     44.49      44.45

     44.5

      0.245

      0.732

      0.124

      0.236

   117.7      90.57

      0.361       0.469

  3060   2355

     42.46       4.462

  2243

     0.0301   2228

     44.58      44.89

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

NAA1 Vanadium (outlier 2 removed) 

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options
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      0.97

      0.866

      0.128

      0.234

      3.584       3.744

      3.932      0.0959

    N/A         45.85

     47.39      49.52

     53.71

     44.33      44.49

     44.19      44.53

     44.74      44.38

     44.23

     45.87      47.41

     49.55      53.76

     44.49

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Lognormal GOF Test



     15

     12

      2.3

     14

      4.667

      3.373

      3.24

      1.44

      2.637

      1.77

      1.378

      0.534

      0.813

      0.673

      0.881

6.5302E-5

      0.272

      0.22

      0.916

      1.354

      0.743

      0.242

      0.223

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Data not Gamma Distributed at (0.05) Significance Level

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

NAA2 Arsenic 

Raw Statistics

Number of Valid Observations

From File   WorkSheet_a.xls

Full Precision   OFF

Confidence Coefficient   0.95

Goodness-of-Fit Test Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 10:18:37 AM



      0.91

      0.828

      0.881

    0.00814

      0.233

      0.22

Data do not follow a discernible distribution at (0.05) Level of Significance 

     15

     13

      1.9

      9.3

      3.22

      1.864

      5.267

      0.611

      4.258

      0.756

      1.071

      0.412

      0.788

      0.645

      0.881

2.7385E-5

      0.283

      0.22

      0.878

      1.185

      0.738

      0.239

      0.222

Data not Gamma Distributed at (0.05) Significance Level

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Khat

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

NAA2 Selenium 

Raw Statistics

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data not Lognormal at (0.05) Significance Level

Non-parametric GOF Test Results

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value



      0.906

      0.834

      0.881

    0.00841

      0.207

      0.22

Data appear Approximate_Lognormal at (0.05) Significance Level

     15

     11

      1.1

      5.2

      1.94

      1.042

      5.445

      0.356

      4.4

      0.441

      0.568

      0.419

      0.843

      0.73

      0.881

3.0368E-4

      0.232

      0.22

      0.917

      0.685

      0.738

      0.178

      0.222

Data appear Gamma Distributed at (0.05) Significance Level

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Data not Normal at (0.05) Significance Level

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal GOF Test Results

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Theta hat

Kstar

NAA2 Uranium 

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic



      0.947

      0.9

      0.881

     0.0937

      0.148

      0.22

Data appear Lognormal at (0.05) Significance Level

     15

     11

     31

     52

     42.53

      6.875

     39.51

      1.076

     31.66

      1.344

      3.738

      0.167

      0.98

      0.942

      0.881

      0.508

      0.142

      0.22

      0.971

      0.364

      0.735

      0.155

      0.221

Data appear Gamma Distributed at (0.05) Significance Level

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Khat

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Lilliefors Critical (0.05) Value

NAA2 Vanadium 

Raw Statistics

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lognormal GOF Test Results



      0.976

      0.936

      0.881

      0.408

      0.15

      0.22

Data appear Lognormal at (0.05) Significance Level

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic



Dixon's Outlier Test for NAA2 Arsenic 

1.  Observation Value 14 is a Potential Outlier (Upper Tail)?

2. Observation Value 2.3 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for NAA2 Selenium 

1.  Observation Value 9.3 is a Potential Outlier (Upper Tail)?

For 5% significance level, 9.3 is an outlier.

For 1% significance level, 9.3 is an outlier.

Test Statistic: 0.708

For 10% significance level, 9.3 is an outlier. 

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 2.3 is not an outlier.

For 5% significance level, 2.3 is not an outlier.

For 1% significance level, 2.3 is not an outlier.

For 5% significance level, 14 is an outlier.

For 1% significance level, 14 is an outlier.

Test Statistic: 0.125

Test Statistic: 0.752

For 10% significance level, 14 is an outlier. 

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616
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2. Observation Value 1.9 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for NAA2 Uranium 

1.  Observation Value 5.2 is a Potential Outlier (Upper Tail)?

2. Observation Value 1.1 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for NAA2 Vanadium 

1.  Observation Value 52 is a Potential Outlier (Upper Tail)?

For 5% significance level, 52 is not an outlier.

For 1% significance level, 52 is not an outlier.

Test Statistic: 0.167

For 10% significance level, 52 is not an outlier.

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 1.1 is not an outlier.

For 5% significance level, 1.1 is not an outlier.

For 1% significance level, 1.1 is not an outlier.

For 5% significance level, 5.2 is an outlier.

For 1% significance level, 5.2 is an outlier.

Test Statistic: 0.083

Test Statistic: 0.725

For 10% significance level, 5.2 is an outlier. 

Number of Observations = 15

10% critical value: 0.472

5% critical value: 0.525

1% critical value: 0.616

For 10% significance level, 1.9 is not an outlier.

For 5% significance level, 1.9 is not an outlier.

For 1% significance level, 1.9 is not an outlier.

Test Statistic: 0.087



2. Observation Value 31 is a Potential Outlier (Lower Tail)?

For 10% significance level, 31 is not an outlier.

For 5% significance level, 31 is not an outlier.

For 1% significance level, 31 is not an outlier.

Test Statistic: 0.167



Dixon's Outlier Test for NAA2 Arsenic (outlier 1 removed) 

1.  Observation Value 11 is a Potential Outlier (Upper Tail)?

2. Observation Value 2.3 is a Potential Outlier (Lower Tail)?

For 10% significance level, 2.3 is not an outlier.

For 5% significance level, 2.3 is not an outlier.

For 1% significance level, 2.3 is not an outlier.

For 5% significance level, 11 is an outlier.

For 1% significance level, 11 is an outlier.

Test Statistic: 0.154

Test Statistic: 0.735

For 10% significance level, 11 is an outlier. 

Number of Observations = 14

10% critical value: 0.492

5% critical value: 0.546

1% critical value: 0.641
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Dixon's Outlier Test for NAA2 Arsenic (outlier 2 removed) 

1.  Observation Value 5.5 is a Potential Outlier (Upper Tail)?

2. Observation Value 2.3 is a Potential Outlier (Lower Tail)?

For 10% significance level, 2.3 is not an outlier.

For 5% significance level, 2.3 is not an outlier.

For 1% significance level, 2.3 is not an outlier.

For 5% significance level, 5.5 is not an outlier.

For 1% significance level, 5.5 is not an outlier.

Test Statistic: 0.154

Test Statistic: 0.233

For 10% significance level, 5.5 is not an outlier.

Number of Observations = 13

10% critical value: 0.467

5% critical value: 0.521

1% critical value: 0.615

From File   WorkSheet_a.xls

Full Precision   OFF

Outlier Tests for Selected Uncensored Variables

User Selected Options

Date/Time of Computation   ProUCL 5.13/25/2020 10:07:46 AM



Dixon's Outlier Test for NAA2 Selenium (outlier 1 removed) 

1.  Observation Value 4.8 is a Potential Outlier (Upper Tail)?

2. Observation Value 1.9 is a Potential Outlier (Lower Tail)?

For 10% significance level, 1.9 is not an outlier.

For 5% significance level, 1.9 is not an outlier.

For 1% significance level, 1.9 is not an outlier.

For 5% significance level, 4.8 is an outlier.

For 1% significance level, 4.8 is not an outlier.

Test Statistic: 0.143

Test Statistic: 0.556

For 10% significance level, 4.8 is an outlier. 

Number of Observations = 14

10% critical value: 0.492

5% critical value: 0.546

1% critical value: 0.641
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Dixon's Outlier Test for NAA2 Selenium (outlier 2 removed) 

1.  Observation Value 4.2 is a Potential Outlier (Upper Tail)?

2. Observation Value 1.9 is a Potential Outlier (Lower Tail)?

For 10% significance level, 1.9 is not an outlier.

For 5% significance level, 1.9 is not an outlier.

For 1% significance level, 1.9 is not an outlier.

For 5% significance level, 4.2 is an outlier.

For 1% significance level, 4.2 is not an outlier.

Test Statistic: 0.143

Test Statistic: 0.545

For 10% significance level, 4.2 is an outlier. 

Number of Observations = 13

10% critical value: 0.467

5% critical value: 0.521

1% critical value: 0.615
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Dixon's Outlier Test for NAA2 Selenium (outlier 3 removed) 

1.  Observation Value 3.3 is a Potential Outlier (Upper Tail)?

2. Observation Value 1.9 is a Potential Outlier (Lower Tail)?

For 10% significance level, 1.9 is not an outlier.

For 5% significance level, 1.9 is not an outlier.

For 1% significance level, 1.9 is not an outlier.

For 5% significance level, 3.3 is not an outlier.

For 1% significance level, 3.3 is not an outlier.

Test Statistic: 0.182

Test Statistic: 0.385

For 10% significance level, 3.3 is not an outlier.

Number of Observations = 12

10% critical value: 0.49

5% critical value: 0.546

1% critical value: 0.642
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Dixon's Outlier Test for NAA2 Uranium (outlier 1 removed) 

1.  Observation Value 2.9 is a Potential Outlier (Upper Tail)?

2. Observation Value 1.1 is a Potential Outlier (Lower Tail)?

For 10% significance level, 1.1 is not an outlier.

For 5% significance level, 1.1 is not an outlier.

For 1% significance level, 1.1 is not an outlier.

For 5% significance level, 2.9 is not an outlier.

For 1% significance level, 2.9 is not an outlier.

Test Statistic: 0.083

Test Statistic: 0.353

For 10% significance level, 2.9 is not an outlier.

Number of Observations = 14

10% critical value: 0.492

5% critical value: 0.546

1% critical value: 0.641
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     15      12

      2.3       2.8

     11       3

     14       4.85

      4.667       3.373

      0.723       2.164

      1.378       0.534

      2.566       2.409

      0.673

      0.881

      0.272

      0.22

     13.32       8.989

     10.8      10.21

     12.79      12.51

      1.354

      0.743

      0.242

      0.223

      3.24       2.637

      1.44       1.77

     97.21      79.1

      4.667       2.874

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

NAA2 Arsenic 

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

Different or Future K Observations   1

Number of Bootstrap Operations   2000
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     10.5       8.518

     10.49      10.17

     14.32      13.77

     14.57

     13.45      13.63

      0.828

      0.881

      0.233

      0.22

     15.64       7.872

     10.49       9.559

     14.38      13.76

     15      14

      0.789       0.537

     59

     14      14

     14       8.8

     15.12      11.9

     19.85      13.58

     14

     15      13

      1.9       2.25

      4.8       2.6

      9.3       3.15

      3.22       1.864

      0.579       2.816

      1.071       0.412

      2.566       2.409

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Maximum Third Quartile

Mean SD

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Second Largest Median

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

NAA2 Selenium 

General Statistics

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data do not follow a Discernible Distribution (0.05)

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



      0.645

      0.881

      0.283

      0.22

      8.002       5.608

      6.61       6.285

      7.71       7.555

      1.185

      0.738

      0.239

      0.222

      5.267       4.258

      0.611       0.756

   158    127.7

      3.22       1.56

      6.282       5.311

      6.251       6.14

      8.125       7.905

      8.174

      7.711       7.738

      0.834

      0.881

      0.207

      0.22

      8.402       4.95

      6.177       5.749

      7.876       7.612

     15       9.3

      0.789       0.537

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

Data appear Approximate Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% WH USL    95% HW USL

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level



     59

      9.3       9.3

      9.3       4.56

      8.994       6.15

     11.61       8.67

      9.3

     15      11

      1.1       1.3

      2.9       1.7

      5.2       2.25

      1.94       1.042

      0.537       2.427

      0.568       0.419

      2.566       2.409

      0.73

      0.881

      0.232

      0.22

      4.613       3.275

      3.835       3.654

      4.45       4.364

      0.685

      0.738

      0.178

      0.222

      5.445       4.4

      0.356       0.441

   163.3    132

      1.94       0.925

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% USL 99% Percentile (z)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data Not Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Second Largest Median

Maximum Third Quartile

Mean SD

General Statistics

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

NAA2 Uranium 

95% Chebyshev UPL 99% Percentile

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

Approximate Sample Size needed to achieve specified CC



      3.759       3.179

      3.759       3.668

      4.846       4.707

      4.907

      4.602       4.647

      0.9

      0.881

      0.148

      0.22

      5.166       3.017

      3.779       3.513

      4.837       4.673

     15       5.2

      0.789       0.537
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      5.2       5.2

      5.2       2.66

      5.168       3.59

      6.63       4.878

      5.2

     15      11

     31      38

     52      41

     52      48.5

     42.53       6.875

      0.162     -0.191

      3.738       0.167

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

NAA2 Vanadium 

General Statistics

Total Number of Observations Number of Distinct Observations

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

   95% USL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

Data appear Gamma Distributed at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Lognormal GOF Test

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

Background Statistics Assuming Gamma Distribution



      2.566       2.409

      0.942

      0.881

      0.142

      0.22

     60.17      51.34

     55.04      53.84

     59.1      58.53

      0.364

      0.735

      0.155

      0.221

     39.51      31.66

      1.076       1.344

  1185    949.7

     42.53       7.56

     56.16      52.46

     56.33      55.68

     62.7      62.07

     63.09

     61.28      61.63

      0.936

      0.881

      0.15

      0.22

     64.44      52.01

     56.89      55.26

     62.77      61.91

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test



     15      52

      0.789       0.537
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     52      52

     52      50.8

     63.83      52

     73.48      52

     52

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage



     13      10

      2.3       2.8

      4.9       3

      5.5       4.1

      3.462       1.046

      0.302       0.876

      1.203       0.284

      2.671       2.331

      0.861

      0.866

      0.286

      0.234

      6.256       4.802

      5.396       5.182

      5.899       5.895

      0.761

      0.734

      0.275

      0.237

     13.03      10.08

      0.266       0.344

   338.8    262

      3.462       1.091

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

NAA2 Arsenic (outlier 2 removed) 

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

New or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.12/17/2020 9:42:46 AM



      5.532       4.912

      5.555       5.428

      6.731       6.489

      6.815

      6.215       6.269

      0.895

      0.866

      0.258

      0.234

      7.117       4.794

      5.634       5.315

      6.46       6.452

     13       5.5

      0.684       0.487
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      5.5       5.5

      5.5       4.88

      6.718       5.14

      8.193       5.428

      5.5

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Approximate Lognormal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



     12      10

      1.9       2.175

      3       2.5

      3.3       2.8

      2.5       0.424

      0.17       0.36

      0.903       0.169

      2.736       2.285

      0.97

      0.859

     0.098

      0.243

      3.661       3.044

      3.293       3.198

      3.469       3.487

      0.172

      0.73

      0.112

      0.245

     38.31      28.78

     0.0653      0.0869

   919.3    690.8

      2.5       0.466

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

NAA2 Selenium (outlier 3 removed) 

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

New or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.13/25/2020 10:21:34 AM



      3.348       3.113

      3.356       3.313

      3.812       3.71

      3.837

      3.566       3.581

      0.977

      0.859

      0.114

      0.243

      3.918       3.064

      3.384       3.258

      3.631       3.656

     12       3.3

      0.632       0.46
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      3.3       3.3

      3.3       2.98

      3.825       3.135

      4.425       3.267

      3.3

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



     14      10

      1.1       1.3

      2.3       1.65

      2.9       2.1

      1.707       0.541

      0.317       0.844

      0.491       0.304

      2.614       2.372

      0.91

      0.874

      0.148

      0.226

      3.122       2.401

      2.699       2.598

      2.991       2.966

      0.372

      0.734

      0.141

      0.229

     11.54       9.115

      0.148       0.187

   323.1    255.2

      1.707       0.565

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

NAA2 Uranium (outlier 1 removed) 

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

Different or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet_d.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 1:01:15 PM



      2.783       2.46

      2.799       2.731

      3.387       3.289

      3.436

      3.191       3.227

      0.943

      0.874

      0.131

      0.226

      3.616       2.412

      2.852       2.694

      3.36       3.314

     14       2.9

      0.737       0.512

     59

      2.9       2.9

      2.9       2.3

      3.388       2.51

      4.149       2.822

      2.9

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



     15      12

      0

      2.3       4.667

     14       3

      3.373       0.871

      0.723       2.164

      0.673

      0.881

      0.272

      0.22

      6.2       6.619

      6.281

      1.354

      0.743

      0.242

      0.223

      3.24       2.637

      1.44       1.77

     97.21      79.1

      4.667       2.874

     59.61

     0.0324      57.53

      6.193       6.416

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

NAA2 Arsenic 

From File   WorkSheet_a.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 10:20:51 AM



      0.828

      0.881

      0.233

      0.22

      0.833       1.378

      2.639       0.534

      6.184       6.467

      7.346       8.564

     10.96

      6.099       6.2

      6.08       9.105

     13.57       6.107

      6.807

      7.279       8.462

     10.1      13.33

      8.462

     15      13

      0

      1.9       3.22

      9.3       2.6

      1.864       0.481

      0.579       2.816

      0.645

      0.881

      0.283

      0.225% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Number of Missing Observations

Minimum Mean

Maximum Median

NAA2 Selenium 

General Statistics

Total Number of Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Lognormal GOF Test



      4.068       4.385

      4.126

      1.185

      0.738

      0.239

      0.222

      5.267       4.258

      0.611       0.756

   158    127.7

      3.22       1.56

   102.6

     0.0324      99.87

      4.008       4.119

      0.834

      0.881

      0.207

      0.22

      0.642       1.071

      2.23       0.412

      3.952       4.188

      4.654       5.301

      6.572

      4.011       4.068

      3.999       5.212

      7.05       4.067

      4.54

      4.664       5.317

      6.225       8.008

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)



      4.068       4.126

      3.952

     15      11

      0

      1.1       1.94

      5.2       1.7

      1.042       0.269

      0.537       2.427

      0.73

      0.881

      0.232

      0.22

      2.414       2.563

      2.442

      0.685

      0.738

      0.178

      0.222

      5.445       4.4

      0.356       0.441

   163.3    132

      1.94       0.925

   106.5

     0.0324    103.6Adjusted Level of Significance Adjusted Chi Square Value

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Minimum Mean

Maximum Median

SD Std. Error of Mean

NAA2 Uranium 

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL or 95% Modified-t UCL

or 95% H-UCL



      2.405       2.471

      0.9

      0.881

      0.148

      0.22

     0.0953       0.568

      1.649       0.419

      2.405       2.548

      2.836       3.234

      4.017

      2.382       2.414

      2.356       2.849

      4.317       2.387

      2.593

      2.747       3.113

      3.62       4.617

      2.471

     15      11

      0

     31      42.53

     52      41

      6.875       1.775

      0.162     -0.191

      0.942

      0.881

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

NAA2 Vanadium 

General Statistics

95% Adjusted Gamma UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)    95% Adjusted Gamma UCL (use when n<50)



      0.142

      0.22

     45.66      45.36

     45.65

      0.364

      0.735

      0.155

      0.221

     39.51      31.66

      1.076       1.344

  1185    949.7

     42.53       7.56

   879.2

     0.0324    870.8

     45.95      46.39

      0.936

      0.881

      0.15

      0.22

      3.434       3.738

      3.951       0.167

     46.12      48.06

     50.56      54.03

     60.85

Data appear to follow a Discernible Distribution at 5% Significance Level

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level



     45.45      45.66

     45.31      45.55

     45.3      45.33

     45.13

     47.86      50.27

     53.62      60.2

     45.66

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL



     13      10

      0

      2.3       3.462

      5.5       3

      1.046       0.29

      0.302       0.876

      0.861

      0.866

      0.286

      0.234

      3.979       4.014

      3.99

      0.761

      0.734

      0.275

      0.237

     13.03      10.08

      0.266       0.344

   338.8    262

      3.462       1.091

   225.5

     0.0301    220.7

      4.022       4.109

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

NAA2 Arsenic (outlier 2 removed) 

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.12/17/2020 9:43:15 AM



      0.895

      0.866

      0.258

      0.234

      0.833       1.203

      1.705       0.284

      4.051       4.281

      4.655       5.173

      6.192

      3.939       3.979

      3.925       4.142

      3.94       3.962

      3.969

      4.332       4.726

      5.273       6.348

      3.979       3.99

      4.051

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

ProUCL computes and outputs H-statistic based UCLs for historical reasons only.

H-statistic often results in unstable (both high and low) values of UCL95 as shown in examples in the Technical Guide.

It is therefore recommended to avoid the use of H-statistic based 95% UCLs.

Use of nonparametric methods are preferred to compute UCL95 for skewed data sets which do not follow a gamma distribution.

or 95% H-UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL or 95% Modified-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Lognormal GOF Test



     12      10

      0

      1.9       2.5

      3.3       2.5

      0.424       0.122

      0.17       0.36

      0.97

      0.859

     0.098

      0.243

      2.72       2.715

      2.722

      0.172

      0.73

      0.112

      0.245

     38.31      28.78

     0.0653      0.0869

   919.3    690.8

      2.5       0.466

   630.8

     0.029    622.1

      2.738       2.776

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

NAA2 Selenium (outlier 3 removed) 

From File   WorkSheet_a.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation   ProUCL 5.13/25/2020 10:22:11 AM



      0.977

      0.859

      0.114

      0.243

      0.642       0.903

      1.194       0.169

      2.746       2.867

      3.033       3.264

      3.717

      2.701       2.72

      2.694       2.735

      2.721       2.683

      2.692

      2.867       3.034

      3.265       3.719

      2.72

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Lognormal GOF Test



     14      10

      0

      1.1       1.707

      2.9       1.65

      0.541       0.145

      0.317       0.844

      0.91

      0.874

      0.148

      0.226

      1.963       1.98

      1.969

      0.372

      0.734

      0.141

      0.229

     11.54       9.115

      0.148       0.187

   323.1    255.2

      1.707       0.565

   219.2

     0.0312    214.8

      1.987       2.028

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

NAA2 Uranium (outlier 1 removed) 

From File   WorkSheet_d.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.11/29/2020 1:03:13 PM



      0.943

      0.874

      0.131

      0.226

     0.0953       0.491

      1.065       0.304

      2.008       2.125

      2.316       2.58

      3.099

      1.945       1.963

      1.936       2.032

      1.999       1.943

      1.964

      2.141       2.338

      2.611       3.147

      1.963

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Lognormal GOF Test



     11

     10

      1.9

      9.7

      5.555

      2.726

      4.075

      1.363

      3.024

      1.837

      1.587

      0.555

      0.981

      0.941

      0.85

      0.694

      0.138

      0.251

      0.97

      0.256

      0.733

      0.132

      0.256

Data appear Gamma Distributed at (0.05) Significance Level

      0.976

      0.936

      0.85

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

AB02 Undisturbed Arsenic

Raw Statistics

Number of Valid Observations

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   0.95

Goodness-of-Fit Test Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.12/3/2020 2:17:45 PM



      0.596

      0.154

      0.251

Data appear Lognormal at (0.05) Significance Level

Num Obs Num Miss Num Valid Detects NDs % NDs

     11       0      11       9       2   18.18%

Number Minimum Maximum Mean Median SD

      2       2.5       2.6       2.55       2.55      0.0707

      9       2.1       4.9       3.233       2.7       1.092

     11       2.1       4.9       3.109       2.7       1.015

     11       1.25       4.9       2.877       2.7       1.258

     11       1.89       4.9       3.011       2.7       1.096

     11       1.915       4.9       3.012       2.7       1.095

     11       2.051       4.9       3.032       2.7       1.075

K hat K Star Theta hat Log Mean Log Stdv Log CV

     10.72       7.22       0.302       1.126       0.321       0.285

     11.85       8.681       0.262       1.092       0.297       0.272

      5.637       4.16       0.51       0.966       0.458       0.475

      9.422       6.913       0.32       1.049       0.336       0.32

-- -- --       1.059       0.324       0.306

No NDs NDs = DL NDs = DL/2Normal ROS

      0.922       0.893       0.958       0.917

Test value Crit. (0.05)

      0.83       0.829

      0.785       0.85

      0.903       0.85

      0.825       0.85

      0.287       0.274

      0.309       0.251

      0.22       0.251

      0.267       0.251

No NDs NDs = DL NDs = DL/2Gamma ROS

      0.94       0.922       0.964       0.942

Test value Crit. (0.05)

      0.665       0.722

Correlation Coefficient R

Conclusion with Alpha(0.05)

Anderson-Darling (Detects Only)

Lilliefors (Normal ROS Estimates) Data Not Normal

Gamma GOF Test Results

Lilliefors (Detects Only) Data Not Normal

Lilliefors (NDs = DL) Data Not Normal

Lilliefors (NDs = DL/2) Data Appear Normal

Shapiro-Wilk (NDs = DL) Data Not Normal

Shapiro-Wilk (NDs = DL/2) Data Appear Normal

Shapiro-Wilk (Normal ROS Estimates) Data Not Normal

Correlation Coefficient R

Conclusion with Alpha(0.05)

Shapiro-Wilk (Detects Only) Data Appear Normal

Statistics (Lognormal ROS Estimates) 

Normal GOF Test Results

Statistics (Non-Detects Only)

Statistics (NDs = DL) 

Statistics (NDs = DL/2) 

Statistics (Gamma ROS Estimates) 

Statistics (Non-Detects Only)

Statistics (All: NDs treated as DL value)

Statistics (All: NDs treated as DL/2 value)

Statistics (Normal ROS Imputed Data)

Statistics (Gamma ROS Imputed Data)

Statistics (Lognormal ROS Imputed Data)

Raw Statistics

Statistics (Non-Detects Only)

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

AB02 Undisturbed Selenium



      0.264       0.279

      1.004       0.729

      0.283       0.255

      0.375       0.731

      0.164       0.256

      0.72       0.73

      0.23       0.255

No NDs NDs = DL NDs = DL/2 Log ROS

      0.945       0.922       0.969       0.934

Test value Crit. (0.05)

      0.872       0.829

      0.837       0.85

      0.924       0.85

      0.851       0.85

      0.243       0.274

      0.266       0.251

      0.142       0.251

      0.22       0.251

     11

     10

      1.2

      8.1

      3.655

      2.294

      3.118

      1.172

      2.328

      1.57

      1.127

      0.606

      0.933

      0.862

      0.85

     0.0721

      0.265

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal GOF Test Results

Correlation Coefficient R

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Theta hat

Kstar

Theta star

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum

Lilliefors (Lognormal ROS Estimates) Data Appear Lognormal

Note: Substitution methods such as DL or DL/2 are not recommended.

AB02 Undisturbed Uranium

Lilliefors (Detects Only) Data Appear Lognormal

Lilliefors (NDs = DL) Data Not Lognormal

Lilliefors (NDs = DL/2) Data Appear Lognormal

Shapiro-Wilk (NDs = DL) Data Not Lognormal

Shapiro-Wilk (NDs = DL/2) Data Appear Lognormal

Shapiro-Wilk (Lognormal ROS Estimates) Data Appear Lognormal

Correlation Coefficient R

Conclusion with Alpha(0.05)

Shapiro-Wilk (Detects Only) Data Appear Lognormal

Kolmogorov-Smirnov (Gamma ROS Est.) Data Appear Gamma Distributed

Lognormal GOF Test Results

Anderson-Darling (NDs = DL/2)

Kolmogorov-Smirnov (NDs = DL/2) Data Appear Gamma Distributed

Anderson-Darling (Gamma ROS Estimates)

Kolmogorov-Smirnov (Detects Only) Detected Data Appear Gamma Distributed

Anderson-Darling (NDs = DL)

Kolmogorov-Smirnov (NDs = DL) Data Not Gamma Distributed



      0.251

Data appear Approximate Normal at (0.05) Significance Level

      0.976

      0.405

      0.733

      0.216

      0.257

Data appear Gamma Distributed at (0.05) Significance Level

      0.982

      0.955

      0.85

      0.774

      0.177

      0.251

Data appear Lognormal at (0.05) Significance Level

     11

     11

     48

     94

     70.64

     15.13

     22.56

      3.131

     16.47

      4.29

      4.235

      0.226

      0.981

      0.948

      0.85

      0.734

      0.141

      0.251

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

AB02 Undisturbed Vanadium

Raw Statistics

Number of Valid Observations

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Lognormal GOF Test Results

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

Lilliefors Critical (0.05) Value



      0.972

      0.361

      0.729

      0.163

      0.255

Data appear Gamma Distributed at (0.05) Significance Level

      0.97

      0.927

      0.85

      0.469

      0.165

      0.251

Data appear Lognormal at (0.05) Significance Level

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Gamma GOF Test Results



Dixon's Outlier Test for AB02 Undisturbed Arsenic

1.  Observation Value 9.7 is a Potential Outlier (Upper Tail)?

2. Observation Value 1.9 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for AB02 Undisturbed Selenium

1.  Observation Value 4.9 is a Potential Outlier (Upper Tail)?

2. Observation Value 2.1 is a Potential Outlier (Lower Tail)?

For 5% significance level, 4.9 is not an outlier.

For 1% significance level, 4.9 is not an outlier.

Test Statistic: 0.269

For 10% significance level, 4.9 is not an outlier.

Number of Observations = 11

10% critical value: 0.517

5% critical value: 0.576

1% critical value: 0.679

For 10% significance level, 1.9 is not an outlier.

For 5% significance level, 1.9 is not an outlier.

For 1% significance level, 1.9 is not an outlier.

For 5% significance level, 9.7 is not an outlier.

For 1% significance level, 9.7 is not an outlier.

Test Statistic: 0.216

Test Statistic: 0.200

For 10% significance level, 9.7 is not an outlier.

Number of Observations = 11

10% critical value: 0.517

5% critical value: 0.576

1% critical value: 0.679

From File   WorkSheet.xls

Full Precision   OFF

Outlier Tests for Selected Uncensored Variables

User Selected Options

Date/Time of Computation   ProUCL 5.12/3/2020 2:20:51 PM



Dixon's Outlier Test for AB02 Undisturbed Uranium

1.  Observation Value 8.1 is a Potential Outlier (Upper Tail)?

2. Observation Value 1.2 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for AB02 Undisturbed Vanadium

1.  Observation Value 94 is a Potential Outlier (Upper Tail)?

2. Observation Value 48 is a Potential Outlier (Lower Tail)?

For 5% significance level, 94 is not an outlier.

For 1% significance level, 94 is not an outlier.

Test Statistic: 0.267

For 10% significance level, 94 is not an outlier.

Number of Observations = 11

10% critical value: 0.517

5% critical value: 0.576

1% critical value: 0.679

For 10% significance level, 1.2 is not an outlier.

For 5% significance level, 1.2 is not an outlier.

For 1% significance level, 1.2 is not an outlier.

For 5% significance level, 8.1 is not an outlier.

For 1% significance level, 8.1 is not an outlier.

Test Statistic: 0.136

Test Statistic: 0.385

For 10% significance level, 8.1 is not an outlier.

Number of Observations = 11

10% critical value: 0.517

5% critical value: 0.576

1% critical value: 0.679

For 10% significance level, 2.1 is not an outlier.

For 5% significance level, 2.1 is not an outlier.

For 1% significance level, 2.1 is not an outlier.

Test Statistic: 0.148



For 10% significance level, 48 is not an outlier.

For 5% significance level, 48 is not an outlier.

For 1% significance level, 48 is not an outlier.

Test Statistic: 0.270



     11      10

      1.9       3.5

      9.3       5.7

      9.7       7.5

      5.555       2.726

      0.491       0.234

      1.587       0.555

      2.815       2.234

      0.941

      0.85

      0.138

      0.251

     13.23       9.048

     10.71      10.04

     11.64      11.9

      0.256

      0.733

      0.132

      0.256

      4.075       3.024

      1.363       1.837

     89.64      66.53

      5.555       3.194

     12.24       9.837

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB02 Undisturbed Arsenic

General Statistics

Total Number of Observations Number of Distinct Observations

Coverage   95%

Different or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.12/3/2020 2:18:46 PM



     12.57      11.63

     17.32      15.51

     18.35

     13.98      14.52

      0.936

      0.85

      0.154

      0.251

     23.34       9.96

     13.99      12.19

     16.9      17.79

     11       9.7

      0.579       0.431

     59

      9.7       9.7

      9.7       9.3

     14.09       9.5

     17.96       9.66

      9.7

     11       0

      9

      9       2

      8       2

      2.1       2.5

      4.9       2.6

      1.193      18.18%

      3.233       1.092

      1.126       0.321

      2.815       2.234

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Variance Detected Percent Non-Detects

Mean Detected SD Detected

Mean of Detected Logged Data SD of Detected Logged Data

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Total Number of Observations Number of Missing Observations

Number of Distinct Observations

Number of Detects Number of Non-Detects

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB02 Undisturbed Selenium

General Statistics

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



      0.83

      0.829

      0.287

      0.274

      3.052       1.009

      5.893       4.962

      4.345       4.712

      5.4       5.306

      2.877       1.258

      6.418       5.258

      4.489       4.946

      5.803       5.687

      0.665

      0.722

      0.264

      0.279

     10.72       7.22

      0.302       0.448

   192.9    130

      3.233

      1.203      24.26

      1.915       3.012

      4.9       2.7

      1.095       0.364

      9.422       6.913

      0.32       0.436

   207.3    152.1

      3.012       1.145

     23.45       4.541

      5.109       6.29395% Percentile 99% Percentile 

The following statistics are computed using Gamma ROS Statistics on Imputed Data

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

95% Percentile of Chisquare (2kstar) 90% Percentile

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

MLE Sd (bias corrected) 95% Percentile of Chisquare (2kstar)

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov GOF

90% Percentile (z) 95% Percentile (z)

99% Percentile (z) 95% USL

DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

DL/2 Substitution Background Statistics Assuming Normal Distribution

Mean SD

95% UTL95% Coverage 95% UPL (t)

95% UTL95% Coverage 95% KM UPL (t)

90% KM Percentile (z) 95% KM Percentile (z)

99% KM Percentile (z) 95% KM USL

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan Meier (KM) Background Statistics Assuming Normal Distribution

KM Mean KM SD

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Normal GOF Test on Detects Only



     WH     HW      WH     HW

      6.752       6.875       5.252       5.282

      5.778       5.834

      3.052       1.009

      1.018       0.323

      9.15       6.715

   201.3    147.7

      0.334       0.455

      3.974       4.625

      5.212       6.435

     WH     HW      WH     HW

      6.386       6.474       5.067       5.084

      4.746       4.752       5.531       5.569

      0.872

      0.829

      0.243

      0.274

      3.032       1.059

      1.075       0.324

      7.179       4.9

      4.9       5.324

      4.367       4.913

      6.127       5.946

      1.067       6.795

      0.302       5.146

      4.775       5.703

      2.877       0.966

      1.258       0.458

      9.541       6.253

      4.725       5.581

      7.627       7.31

DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

Nonparametric Distribution Free Background Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

95% UTL95% Coverage 95% UPL (t)

90% Percentile (z) 95% Percentile (z)

99% Percentile (z) 95% USL

Background DL/2 Statistics Assuming Lognormal Distribution

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

KM Mean of Logged Data 95% KM UTL (Lognormal)95% Coverage

KM SD of Logged Data 95% KM UPL (Lognormal)

95% KM Percentile Lognormal (z) 95% KM USL (Lognormal)

90% Percentile (z) 95% Percentile (z)

99% Percentile (z) 95% USL

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

SD in Original Scale SD in Log Scale

95% UTL95% Coverage 95% BCA UTL95% Coverage

95% Bootstrap (%) UTL95% Coverage 95% UPL (t)

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

95% Approx. Gamma UTL with 95% Coverage 95% Approx. Gamma UPL

95% KM Gamma Percentile 95% Gamma USL

Lognormal GOF Test on Detected Observations Only

95% gamma percentile (KM) 99% gamma percentile (KM)

The following statistics are computed using gamma distribution and KM estimates

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

nu hat (KM) nu star (KM)

theta hat (KM) theta star (KM)

80% gamma percentile (KM) 90% gamma percentile (KM)

Mean (KM) SD (KM)

Variance (KM) SE of Mean (KM)

k hat (KM) k star (KM)

95% Approx. Gamma UTL with 95% Coverage 95% Approx. Gamma UPL

95% Gamma USL

Estimates of Gamma Parameters using KM Estimates

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods



     11       4.9

      0.579       0.431

     59       4.9

      4.9       7.646

     11      10

      1.2       2.25

      7.1       2.6

      8.1       4.8

      3.655       2.294

      0.628       1.051

      1.127       0.606

      2.815       2.234

      0.862

      0.85

      0.265

      0.251

     10.11       6.595

      7.998       7.429

      8.78       8.992

      0.405

      0.733

      0.216

      0.257

      3.118       2.328

      1.172       1.57

     68.6      51.22

      3.655       2.395MLE Mean (bias corrected) MLE Sd (bias corrected)

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Data appear Approximate Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Maximum Third Quartile

Mean SD

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Second Largest Median

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB02 Undisturbed Uranium

General Statistics

95% USL 95% KM Chebyshev UPL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

Order of Statistic, r 95% UTL with95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC 95% UPL

Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)



      8.762       6.861

      8.941       8.268

     12.86      11.36

     13.56

     10.16      10.48

      0.955

      0.85

      0.177

      0.251

     16.97       6.707

      9.713       8.357

     11.94      12.63

     11       8.1

      0.579       0.431

     59

      8.1       8.1

      8.1       7.1

     10.84       7.6

     14.1       8

      8.1

     11      11

     48      59

     85      74

     94      81

     70.64      15.13

      0.214     -0.23

      4.235       0.226

      2.815       2.234Tolerance Factor K (For UTL) d2max (for USL)

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Second Largest Median

Maximum Third Quartile

Mean SD

General Statistics

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB02 Undisturbed Vanadium

95% Chebyshev UPL 99% Percentile

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

Data appear Approximate Normal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% WH USL    95% HW USL

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile



      0.948

      0.85

      0.141

      0.251

   113.2      90.03

     99.29      95.53

   104.4    105.8

      0.361

      0.729

      0.163

      0.255

     22.56      16.47

      3.131       4.29

   496.3    362.3

     70.64      17.41

   103.1      93.66

   103.8    101.5

   122.8    117.3

   124.4

   110.1    111.1

      0.927

      0.85

      0.165

      0.251

   130.4      92.24

   105.9    100.1

   114.4    116.8

     11      94

      0.579       0.431

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Lognormal GOF Test

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% USL 99% Percentile (z)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test



     59

     94      94

     94      85

   118.1      89.5

   139.5      93.1

     94

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

   95% USL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile



     11      10

      0

      1.9       5.555

      9.7       5.7

      2.726       0.822

      0.491       0.234

      0.941

      0.85

      0.138

      0.251

      7.044       6.968

      7.054

      0.256

      0.733

      0.132

      0.256

      4.075       3.024

      1.363       1.837

     89.64      66.53

      5.555       3.194

     48.76

     0.0278      46.28

      7.579       7.984

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

Number of Bootstrap Operations   2000

AB02 Undisturbed Arsenic

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.12/3/2020 2:19:47 PM



      0.936

      0.85

      0.154

      0.251

      0.642       1.587

      2.272       0.555

      8.468       8.507

      9.817      11.63

     15.21

      6.906       7.044

      6.833       7.069

      6.902       6.864

      6.955

      8.02       9.137

     10.69      13.73

      7.044

     11       9

      9       2

      8       2

      2.1       2.5

      4.9       2.6

      1.193      18.18%

      3.233       1.092

      2.7       0.338

      0.787     -1.278

      1.126       0.321

      0.83

      0.829

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

AB02 Undisturbed Selenium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

95% Student's-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Lognormal GOF Test



      0.287

      0.274

      3.052       0.323

      1.009       3.658

      3.639       3.591

      3.584       3.862

      4.023       4.462

      5.072       6.271

      0.665

      0.722

      0.264

      0.279

     10.72       7.22

      0.302       0.448

   192.9    130

      3.233

      1.915       3.012

      4.9       2.7

      1.095       0.364

      9.422       6.913

      0.32       0.436

   207.3    152.1

     0.0278

   124.6    120.5

      3.677       3.8

      3.052       1.009

      1.018       0.323

      9.15       6.715

   201.3    147.7

      0.334       0.455

      3.974       4.625

      5.212       6.435

   120.6    116.7Approximate Chi Square Value (147.73, α) Adjusted Chi Square Value (147.73, β)

80% gamma percentile (KM) 90% gamma percentile (KM)

95% gamma percentile (KM) 99% gamma percentile (KM)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) k star (KM)

nu hat (KM) nu star (KM)

theta hat (KM) theta star (KM)

Estimates of Gamma Parameters using KM Estimates

Mean (KM) SD (KM)

Variance (KM) SE of Mean (KM)

Adjusted Level of Significance (β)

Approximate Chi Square Value (152.08, α) Adjusted Chi Square Value (152.08, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

Mean (detects)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov GOF

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

KM SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean KM Standard Error of Mean

Lilliefors Test Statistic Lilliefors GOF Test



      3.738       3.865

      0.872

      0.829

      0.243

      0.274

      3.032       1.059

      1.075       0.324

      3.62       3.564

      3.636       3.819

      3.719

      1.067       2.908

      0.302       1.95

     0.0969       3.665

      0.302       1.95

     0.0969

      2.877       0.966

      1.258       0.458

      3.565       3.968

      3.639

     11      10

      0

      1.2       3.655

      8.1       2.6

Minimum Mean

Maximum Median

AB02 Undisturbed Uranium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% KM (t) UCL

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test

When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

Suggested UCL to Use

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

   95% H-UCL (Log ROS)

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) KM Geo Mean

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only



      2.294       0.692

      0.628       1.051

      0.862

      0.85

      0.265

      0.251

      4.908       5.027

      4.945

      0.405

      0.733

      0.216

      0.257

      3.118       2.328

      1.172       1.57

     68.6      51.22

      3.655       2.395

     35.79

     0.0278      33.69

      5.231       5.556

      0.955

      0.85

      0.177

      0.251

      0.182       1.127

      2.092       0.606

      5.784       5.689

      6.618       7.908

     10.44

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

SD Std. Error of Mean



      4.792       4.908

      4.72       5.343

      5.08       4.755

      4.955

      5.73       6.67

      7.975      10.54

      4.908

     11      11

      0

     48      70.64

     94      74

     15.13       4.563

      0.214     -0.23

      0.948

      0.85

      0.141

      0.251

     78.91      77.8

     78.85

      0.361

      0.729

      0.163

      0.255

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Minimum Mean

Maximum Median

SD Std. Error of Mean

AB02 Undisturbed Vanadium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% Student's-t UCL

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test

When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL



     22.56      16.47

      3.131       4.29

   496.3    362.3

     70.64      17.41

   319.2

     0.0278    312.6

     80.18      81.87

      0.927

      0.85

      0.165

      0.251

      3.871       4.235

      4.543       0.226

     81.04      85.19

     91.75    100.9

   118.8

     78.14      78.91

     77.82      78.46

     77.57      77.45

     77.45

     84.33      90.53

     99.13    116

     78.91

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Suggested UCL to Use

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)



Num Obs Num Miss Num Valid Detects NDs % NDs

     11       0      11      10       1   9.09%

Number Minimum Maximum Mean Median SD

      1       5.1       5.1       5.1       5.1     N/A    

     10       2.2      11       5.1       4.2       2.756

     11       2.2      11       5.1       4.4       2.615

     11       2.2      11       4.868       4       2.726

     11       2.2      11       4.994       4       2.639

     11       2.2      11       4.969       4       2.651

     11       2.2      11       4.966       4       2.653

K hat K Star Theta hat Log Mean Log Stdv Log CV

      4.405       3.151       1.158       1.511       0.502       0.332

      4.831       3.574       1.056       1.522       0.478       0.314

      4.206       3.12       1.157       1.459       0.507       0.347

      4.655       3.446       1.067       1.492       0.481       0.322

-- -- --       1.491       0.481       0.323

No NDs NDs = DL NDs = DL/2Normal ROS

      0.937       0.94       0.926       0.923

Test value Crit. (0.05)

      0.88       0.842

      0.888       0.85

      0.858       0.85

      0.858       0.85

      0.243       0.262

      0.227       0.251

      0.237       0.251

      0.257       0.251

No NDs NDs = DL NDs = DL/2Gamma ROS

      0.984       0.985       0.981       0.976

Gamma GOF Test Results

Correlation Coefficient R

Lilliefors (NDs = DL) Data Appear Normal

Lilliefors (NDs = DL/2) Data Appear Normal

Lilliefors (Normal ROS Estimates) Data Not Normal

Shapiro-Wilk (NDs = DL/2) Data Appear Normal

Shapiro-Wilk (Normal ROS Estimates) Data Appear Normal

Lilliefors (Detects Only) Data Appear Normal

Conclusion with Alpha(0.05)

Shapiro-Wilk (Detects Only) Data Appear Normal

Shapiro-Wilk (NDs = DL) Data Appear Normal

Correlation Coefficient R

Statistics (NDs = DL) 

Statistics (NDs = DL/2) 

Statistics (Gamma ROS Estimates) 

Statistics (Lognormal ROS Estimates) 

Normal GOF Test Results

Statistics (Normal ROS Imputed Data)

Statistics (Gamma ROS Imputed Data)

Statistics (Lognormal ROS Imputed Data)

Statistics (Non-Detects Only)

Statistics (Non-Detects Only)

Statistics (Non-Detects Only)

Statistics (All: NDs treated as DL value)

Statistics (All: NDs treated as DL/2 value)

AB03 Undisturbed Arsenic

Raw Statistics

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   0.95

Goodness-of-Fit Test Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.12/4/2020 10:17:37 AM



Test value Crit. (0.05)

      0.293       0.729

      0.186       0.268

      0.248       0.732

      0.167       0.256

      0.363       0.732

      0.174       0.256

      0.377       0.732

      0.195       0.256

No NDs NDs = DL NDs = DL/2 Log ROS

      0.988       0.991       0.981       0.982

Test value Crit. (0.05)

      0.97       0.842

      0.98       0.85

      0.953       0.85

      0.963       0.85

      0.155       0.262

      0.139       0.251

      0.142       0.251

      0.163       0.251

Num Obs Num Miss Num Valid Detects NDs % NDs

     11       0      11      10       1   9.09%

Number Minimum Maximum Mean Median SD

      1       2.3       2.3       2.3       2.3     N/A    

     10       2.2      18       4.48       2.85       4.806

     11       2.2      18       4.282       2.8       4.607

     11       1.15      18       4.177       2.8       4.669

     11     -1.153      18       3.968       2.8       4.866

     11      0.01      18       4.074       2.8       4.755

     11       1.486      18       4.208       2.8       4.648

K hat K Star Theta hat Log Mean Log Stdv Log CV

      2.147       1.57       2.087       1.249       0.614       0.492

      2.208       1.667       1.939       1.211       0.596       0.492

      1.926       1.462       2.169       1.148       0.672       0.585

      0.856       0.683       4.762       0.717       1.859       2.593

-- -- --       1.172       0.637       0.544

Statistics (Non-Detects Only)

Statistics (NDs = DL) 

Statistics (NDs = DL/2) 

Statistics (Gamma ROS Estimates) 

Statistics (Lognormal ROS Estimates) 

Statistics (All: NDs treated as DL/2 value)

Statistics (Normal ROS Imputed Data)

Statistics (Gamma ROS Imputed Data)

Statistics (Lognormal ROS Imputed Data)

Raw Statistics

Statistics (Non-Detects Only)

Statistics (Non-Detects Only)

Statistics (All: NDs treated as DL value)

Note: Substitution methods such as DL or DL/2 are not recommended.

AB03 Undisturbed Selenium

Lilliefors (NDs = DL) Data Appear Lognormal

Lilliefors (NDs = DL/2) Data Appear Lognormal

Lilliefors (Lognormal ROS Estimates) Data Appear Lognormal

Shapiro-Wilk (NDs = DL/2) Data Appear Lognormal

Shapiro-Wilk (Lognormal ROS Estimates) Data Appear Lognormal

Lilliefors (Detects Only) Data Appear Lognormal

Conclusion with Alpha(0.05)

Shapiro-Wilk (Detects Only) Data Appear Lognormal

Shapiro-Wilk (NDs = DL) Data Appear Lognormal

Lognormal GOF Test Results

Correlation Coefficient R

Kolmogorov-Smirnov (NDs = DL/2) Data Appear Gamma Distributed

Anderson-Darling (Gamma ROS Estimates)

Kolmogorov-Smirnov (Gamma ROS Est.) Data Appear Gamma Distributed

Anderson-Darling (NDs = DL)

Kolmogorov-Smirnov (NDs = DL) Data Appear Gamma Distributed

Anderson-Darling (NDs = DL/2)

Conclusion with Alpha(0.05)

Anderson-Darling (Detects Only)

Kolmogorov-Smirnov (Detects Only) Detected Data Appear Gamma Distributed



No NDs NDs = DL NDs = DL/2Normal ROS

      0.672       0.659       0.69       0.742

Test value Crit. (0.05)

      0.483       0.842

      0.465       0.85

      0.511       0.85

      0.592       0.85

      0.413       0.262

      0.419       0.251

      0.409       0.251

      0.389       0.251

No NDs NDs = DL NDs = DL/2Gamma ROS

      0.825       0.811       0.836       0.89

Test value Crit. (0.05)

      1.917       0.735

      0.408       0.27

      2.092       0.738

      0.407       0.258

      1.585       0.739

      0.377       0.259

      1.549       0.758

      0.354       0.264

No NDs NDs = DL NDs = DL/2 Log ROS

      0.788       0.783       0.865       0.844

Test value Crit. (0.05)

      0.649       0.842

      0.639       0.85

      0.787       0.85

      0.748       0.85

      0.376       0.262

      0.371       0.251

      0.328       0.251

      0.343       0.251

Note: Substitution methods such as DL or DL/2 are not recommended.

Lilliefors (NDs = DL) Data Not Lognormal

Lilliefors (NDs = DL/2) Data Not Lognormal

Lilliefors (Lognormal ROS Estimates) Data Not Lognormal

Shapiro-Wilk (NDs = DL/2) Data Not Lognormal

Shapiro-Wilk (Lognormal ROS Estimates) Data Not Lognormal

Lilliefors (Detects Only) Data Not Lognormal

Conclusion with Alpha(0.05)

Shapiro-Wilk (Detects Only) Data Not Lognormal

Shapiro-Wilk (NDs = DL) Data Not Lognormal

Lognormal GOF Test Results

Correlation Coefficient R

Kolmogorov-Smirnov (NDs = DL/2) Data Not Gamma Distributed

Anderson-Darling (Gamma ROS Estimates)

Kolmogorov-Smirnov (Gamma ROS Est.) Data Not Gamma Distributed

Anderson-Darling (NDs = DL)

Kolmogorov-Smirnov (NDs = DL) Data Not Gamma Distributed

Anderson-Darling (NDs = DL/2)

Conclusion with Alpha(0.05)

Anderson-Darling (Detects Only)

Kolmogorov-Smirnov (Detects Only) Data Not Gamma Distributed

Gamma GOF Test Results

Correlation Coefficient R

Lilliefors (NDs = DL) Data Not Normal

Lilliefors (NDs = DL/2) Data Not Normal

Lilliefors (Normal ROS Estimates) Data Not Normal

Shapiro-Wilk (NDs = DL/2) Data Not Normal

Shapiro-Wilk (Normal ROS Estimates) Data Not Normal

Lilliefors (Detects Only) Data Not Normal

Conclusion with Alpha(0.05)

Shapiro-Wilk (Detects Only) Data Not Normal

Shapiro-Wilk (NDs = DL) Data Not Normal

Normal GOF Test Results

Correlation Coefficient R



     11

     10

      0.75

      4.5

      2.227

      1.223

      3.285

      0.678

      2.45

      0.909

      0.641

      0.618

      0.949

      0.891

      0.85

      0.166

      0.196

      0.251

      0.947

      0.666

      0.733

      0.252

      0.257

      0.949

      0.885

      0.85

      0.162

      0.261

      0.251

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Approximate_Lognormal at (0.05) Significance Level

Data appear Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Correlation Coefficient R

A-D Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Normal GOF Test Results

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Khat

Theta hat

Kstar

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Number of Valid Observations

Number of Distinct Observations

Minimum

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

AB03 Undisturbed Uranium

Raw Statistics



     11

     10

     28

     67

     48.55

     12.72

     14.94

      3.248

     10.93

      4.442

      3.849

      0.279

      0.983

      0.952

      0.85

      0.78

      0.158

      0.251

      0.97

      0.314

      0.729

      0.173

      0.255

      0.975

      0.941

      0.85

      0.607

      0.17

      0.251Lilliefors Critical (0.05) Value

Data appear Lognormal at (0.05) Significance Level

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

A-D Critical (0.05) Value

K-S Test Statistic

K-S Critical(0.05)  Value

Data appear Gamma Distributed at (0.05) Significance Level

Lognormal GOF Test Results

Data appear Normal at (0.05) Significance Level

Gamma GOF Test Results

Correlation Coefficient R

A-D Test Statistic

Correlation Coefficient R

Shapiro Wilk Test Statistic

Shapiro Wilk Critical (0.05) Value

Approximate Shapiro Wilk P Value

Lilliefors Test Statistic

Lilliefors Critical (0.05) Value

Theta star

Mean of Log Transformed Data

Standard Deviation of Log Transformed Data

Normal GOF Test Results

Maximum

Mean of Raw Data

Standard Deviation of Raw Data

Khat

Theta hat

Kstar

AB03 Undisturbed Vanadium

Raw Statistics

Number of Valid Observations

Number of Distinct Observations

Minimum



Dixon's Outlier Test for AB03 Undisturbed Arsenic

1.  Observation Value 11 is a Potential Outlier (Upper Tail)?

2. Observation Value 2.2 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for AB03 Undisturbed Selenium

1.  Observation Value 18 is a Potential Outlier (Upper Tail)?

For 5% significance level, 18 is an outlier.

For 1% significance level, 18 is an outlier.

Test Statistic: 0.949

For 10% significance level, 18 is an outlier. 

Number of Observations = 11

10% critical value: 0.517

5% critical value: 0.576

1% critical value: 0.679

For 10% significance level, 2.2 is not an outlier.

For 5% significance level, 2.2 is not an outlier.

For 1% significance level, 2.2 is not an outlier.

For 5% significance level, 11 is not an outlier.

For 1% significance level, 11 is not an outlier.

Test Statistic: 0.150

Test Statistic: 0.518

For 10% significance level, 11 is an outlier. 

Number of Observations = 11

10% critical value: 0.517

5% critical value: 0.576

1% critical value: 0.679
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2. Observation Value 2.2 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for AB03 Undisturbed Uranium

1.  Observation Value 4.5 is a Potential Outlier (Upper Tail)?

2. Observation Value 0.75 is a Potential Outlier (Lower Tail)?

Dixon's Outlier Test for AB03 Undisturbed Vanadium

1.  Observation Value 67 is a Potential Outlier (Upper Tail)?

For 5% significance level, 67 is not an outlier.

For 1% significance level, 67 is not an outlier.

Test Statistic: 0.250

For 10% significance level, 67 is not an outlier.

Number of Observations = 11

10% critical value: 0.517

5% critical value: 0.576

1% critical value: 0.679

For 10% significance level, 0.75 is not an outlier.

For 5% significance level, 0.75 is not an outlier.

For 1% significance level, 0.75 is not an outlier.

For 5% significance level, 4.5 is not an outlier.

For 1% significance level, 4.5 is not an outlier.

Test Statistic: 0.106

Test Statistic: 0.394

For 10% significance level, 4.5 is not an outlier.

Number of Observations = 11

10% critical value: 0.517

5% critical value: 0.576

1% critical value: 0.679

For 10% significance level, 2.2 is not an outlier.

For 5% significance level, 2.2 is not an outlier.

For 1% significance level, 2.2 is not an outlier.

Test Statistic: 0.111



2. Observation Value 28 is a Potential Outlier (Lower Tail)?

For 10% significance level, 28 is not an outlier.

For 5% significance level, 28 is not an outlier.

For 1% significance level, 28 is not an outlier.

Test Statistic: 0.235



Dixon's Outlier Test for AB03 Undisturbed Arsenic (outlier removed) 

1.  Observation Value 8.2 is a Potential Outlier (Upper Tail)?

2. Observation Value 2.2 is a Potential Outlier (Lower Tail)?

For 10% significance level, 2.2 is not an outlier.

For 5% significance level, 2.2 is not an outlier.

For 1% significance level, 2.2 is not an outlier.

For 5% significance level, 8.2 is not an outlier.

For 1% significance level, 8.2 is not an outlier.

Test Statistic: 0.111

Test Statistic: 0.273

For 10% significance level, 8.2 is not an outlier.

Number of Observations = 10

10% critical value: 0.409

5% critical value: 0.477

1% critical value: 0.597
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Dixon's Outlier Test for AB03 Undisturbed Selenium (outlier removed) 

1.  Observation Value 4.9 is a Potential Outlier (Upper Tail)?

2. Observation Value 2.2 is a Potential Outlier (Lower Tail)?

For 10% significance level, 2.2 is not an outlier.

For 5% significance level, 2.2 is not an outlier.

For 1% significance level, 2.2 is not an outlier.

For 5% significance level, 4.9 is an outlier.

For 1% significance level, 4.9 is an outlier.

Test Statistic: 0.111

Test Statistic: 0.692

For 10% significance level, 4.9 is an outlier. 

Number of Observations = 10

10% critical value: 0.409

5% critical value: 0.477

1% critical value: 0.597

From File   WorkSheet.xls

Full Precision   OFF

Outlier Tests for Selected Uncensored Variables

User Selected Options
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Dixon's Outlier Test for AB03 Undisturbed Selenium (outlier 2 removed) 

1.  Observation Value 3.1 is a Potential Outlier (Upper Tail)?

2. Observation Value 2.2 is a Potential Outlier (Lower Tail)?

For 10% significance level, 2.2 is not an outlier.

For 5% significance level, 2.2 is not an outlier.

For 1% significance level, 2.2 is not an outlier.

For 5% significance level, 3.1 is not an outlier.

For 1% significance level, 3.1 is not an outlier.

Test Statistic: 0.111

Test Statistic: 0.000

For 10% significance level, 3.1 is not an outlier.

Number of Observations = 9

10% critical value: 0.441

5% critical value: 0.512

1% critical value: 0.635

From File   WorkSheet.xls
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User Selected Options

Date/Time of Computation   ProUCL 5.12/4/2020 10:35:13 AM



     11       0

     11

     10       1

     10       1

      2.2       5.1

     11       5.1

      7.598       9.091%

      5.1       2.756

      1.511       0.502

      2.815       2.234

      0.88

      0.842

      0.243

      0.262

      4.962       2.545

     12.13       9.78

      8.223       9.148

     10.88      10.65

      4.868       2.726

     12.54      10.03

      8.361       9.351

     11.21      10.96

      0.293

      0.729

      0.186

      0.268

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

99% Percentile (z) 95% USL

DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

Mean SD

95% UTL95% Coverage 95% UPL (t)

90% Percentile (z) 95% Percentile (z)

90% KM Percentile (z) 95% KM Percentile (z)

99% KM Percentile (z) 95% KM USL

DL/2 Substitution Background Statistics Assuming Normal Distribution

Detected Data appear Normal at 5% Significance Level

Kaplan Meier (KM) Background Statistics Assuming Normal Distribution

KM Mean KM SD

95% UTL95% Coverage 95% KM UPL (t)

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Mean Detected SD Detected

Mean of Detected Logged Data SD of Detected Logged Data

Critical Values for Background Threshold Values (BTVs)

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detected Percent Non-Detects

Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

AB03 Undisturbed Arsenic

General Statistics

Total Number of Observations Number of Missing Observations

Coverage   95%

Different or Future K Observations   1

Number of Bootstrap Operations   2000
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Confidence Coefficient   95%

Background Statistics for Data Sets with Non-Detects
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      4.405       3.151

      1.158       1.619

     88.11      63.01

      5.1

      2.873      13.04

      2.2       4.969

     11       4

      2.651       0.533

      4.655       3.446

      1.067       1.442

   102.4      75.82

      4.969       2.677

     13.91       8.558

     10.03      13.19

     WH     HW      WH     HW

     14.58      15.07      10.47      10.58

     11.88      12.1

      4.962       2.545

      6.475       0.814

      3.803       2.826

     83.66      62.18

      1.305       1.756

      7.129       8.919

     10.6      14.24

     WH     HW      WH     HW

     14.09      14.54      10.2      10.3

      9.291       9.338      11.54      11.74

      0.97

      0.842

      0.155

      0.262

Detected Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

95% KM Gamma Percentile 95% Gamma USL

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

The following statistics are computed using gamma distribution and KM estimates

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

95% Approx. Gamma UTL with 95% Coverage 95% Approx. Gamma UPL

theta hat (KM) theta star (KM)

80% gamma percentile (KM) 90% gamma percentile (KM)

95% gamma percentile (KM) 99% gamma percentile (KM)

Variance (KM) SE of Mean (KM)

k hat (KM) k star (KM)

nu hat (KM) nu star (KM)

95% Gamma USL

Estimates of Gamma Parameters using KM Estimates

Mean (KM) SD (KM)

The following statistics are computed using Gamma ROS Statistics on Imputed Data

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

95% Approx. Gamma UTL with 95% Coverage 95% Approx. Gamma UPL

MLE Mean (bias corrected) MLE Sd (bias corrected)

95% Percentile of Chisquare (2kstar) 90% Percentile

95% Percentile 99% Percentile 

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected)

MLE Sd (bias corrected) 95% Percentile of Chisquare (2kstar)

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)



      4.966       1.491

      2.653       0.481

     17.2      11

     11      11.04

      8.228       9.799

     13.6      13.01

      1.487      16.48

      0.467      10.71

      9.542      12.56

      4.868       1.459

      2.726       0.507

     17.92      11.23

      8.238       9.903

     13.99      13.35

     11      11

      0.579       0.431

     59      11

     11      16.55

     11       0

     10

     10       1

      9       1

      2.2       2.3

     18       2.3

     23.1       9.091%

      4.48       4.806

      1.249       0.614

      2.815       2.234Tolerance Factor K (For UTL) d2max (for USL)

Mean Detected SD Detected

Mean of Detected Logged Data SD of Detected Logged Data

Critical Values for Background Threshold Values (BTVs)

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detected Percent Non-Detects

Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

AB03 Undisturbed Selenium

General Statistics

Total Number of Observations Number of Missing Observations

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC 95% UPL

95% USL 95% KM Chebyshev UPL

Nonparametric Distribution Free Background Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)

Order of Statistic, r 95% UTL with95% Coverage

90% Percentile (z) 95% Percentile (z)

99% Percentile (z) 95% USL

DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

95% UTL95% Coverage 95% UPL (t)

KM SD of Logged Data 95% KM UPL (Lognormal)

95% KM Percentile Lognormal (z) 95% KM USL (Lognormal)

Background DL/2 Statistics Assuming Lognormal Distribution

99% Percentile (z) 95% USL

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean of Logged Data 95% KM UTL (Lognormal)95% Coverage

95% UTL95% Coverage 95% BCA UTL95% Coverage

95% Bootstrap (%) UTL95% Coverage 95% UPL (t)

90% Percentile (z) 95% Percentile (z)

Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale



      0.483

      0.842

      0.413

      0.262

      4.273       4.397

     16.65      12.6

      9.907      11.5

     14.5      14.09

      4.177       4.669

     17.32      13.02

     10.16      11.86

     15.04      14.61

      1.917

      0.735

      0.408

      0.27

      2.147       1.57

      2.087       2.854

     42.94      31.39

      4.48

      3.576       8.055

     0.01       4.074

     18       2.8

      4.755       1.167

      0.856       0.683

      4.762       5.966

     18.82      15.02

      4.074       4.93

      4.69      10.29

     13.99      22.85

MLE Mean (bias corrected) MLE Sd (bias corrected)

95% Percentile of Chisquare (2kstar) 90% Percentile

95% Percentile 99% Percentile 

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected)

MLE Sd (bias corrected) 95% Percentile of Chisquare (2kstar)

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov GOF

5% K-S Critical Value Data Not Gamma Distributed at 5% Significance Level

99% Percentile (z) 95% USL

DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

Mean SD

95% UTL95% Coverage 95% UPL (t)

90% Percentile (z) 95% Percentile (z)

90% KM Percentile (z) 95% KM Percentile (z)

99% KM Percentile (z) 95% KM USL

DL/2 Substitution Background Statistics Assuming Normal Distribution

Data Not Normal at 5% Significance Level

Kaplan Meier (KM) Background Statistics Assuming Normal Distribution

KM Mean KM SD

95% UTL95% Coverage 95% KM UPL (t)

5% Shapiro Wilk Critical Value Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test



     WH     HW      WH     HW

     26.16      33.62      14.96      17.33

     18.62      22.43

      4.273       4.397

     19.33       1.397

      0.944       0.747

     20.78      16.44

      4.524       5.716

      7.006      10.56

     14.2      22.85

     WH     HW      WH     HW

     16.44      16.46      10.79      10.55

      9.534       9.282      12.7      12.51

      0.649

      0.842

      0.376

      0.262

      4.208       1.172

      4.648       0.637

     19.38      18

     18      10.77

      7.298       9.197

     14.19      13.38

      1.207      16.69

      0.571       9.857

      8.554      11.97

      4.177       1.148

      4.669       0.672

     20.89      11.24

      7.456       9.517

     15.04      14.14

Nonparametric Distribution Free Background Statistics

Data do not follow a Discernible Distribution (0.05)

90% Percentile (z) 95% Percentile (z)

99% Percentile (z) 95% USL

DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

95% UTL95% Coverage 95% UPL (t)

KM SD of Logged Data 95% KM UPL (Lognormal)

95% KM Percentile Lognormal (z) 95% KM USL (Lognormal)

Background DL/2 Statistics Assuming Lognormal Distribution

99% Percentile (z) 95% USL

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean of Logged Data 95% KM UTL (Lognormal)95% Coverage

95% UTL95% Coverage 95% BCA UTL95% Coverage

95% Bootstrap (%) UTL95% Coverage 95% UPL (t)

90% Percentile (z) 95% Percentile (z)

Data Not Lognormal at 5% Significance Level

Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

5% Shapiro Wilk Critical Value Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

95% KM Gamma Percentile 95% Gamma USL

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

The following statistics are computed using gamma distribution and KM estimates

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

95% Approx. Gamma UTL with 95% Coverage 95% Approx. Gamma UPL

theta hat (KM) theta star (KM)

80% gamma percentile (KM) 90% gamma percentile (KM)

95% gamma percentile (KM) 99% gamma percentile (KM)

Variance (KM) SE of Mean (KM)

k hat (KM) k star (KM)

nu hat (KM) nu star (KM)

95% Gamma USL

Estimates of Gamma Parameters using KM Estimates

Mean (KM) SD (KM)

The following statistics are computed using Gamma ROS Statistics on Imputed Data

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

95% Approx. Gamma UTL with 95% Coverage 95% Approx. Gamma UPL



     11      18

      0.579       0.431

     59      18

     18      24.29

     11      10

      0.75       1.05

      3.1       2.7

      4.5       3.05

      2.227       1.223

      0.549       0.324

      0.641       0.618

      2.815       2.234

      0.891

      0.85

      0.196

      0.251

      5.67       3.795

      4.542       4.239

      4.959       5.072

      0.666

      0.733

      0.252

      0.257

      3.285       2.45

      0.678       0.909

     72.27      53.9

      2.227       1.423

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test

Mean SD

Coefficient of Variation Skewness

Mean of logged Data SD of logged Data

Minimum First Quartile

Second Largest Median

Maximum Third Quartile

AB03 Undisturbed Uranium

General Statistics

Total Number of Observations Number of Distinct Observations

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC 95% UPL

95% USL 95% KM Chebyshev UPL

Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)

Order of Statistic, r 95% UTL with95% Coverage



      5.266       4.133

      5.427       4.962

      7.674       6.777

      8.193

      6.086       6.351

      0.885

      0.85

      0.261

      0.251

     10.8       4.19

      6.113       5.244

      7.545       7.989

     11       4.5

      0.579       0.431

     59

      4.5       4.5

      4.5       3.1

      6.059       3.8

      7.795       4.36

      4.5

     11      10

     28      39

     62      48

     67      59

     48.55      12.72

      0.262     -0.137

      3.849       0.279

      2.815       2.234

Mean of logged Data SD of logged Data

Critical Values for Background Threshold Values (BTVs)

Tolerance Factor K (For UTL) d2max (for USL)

Maximum Third Quartile

Mean SD

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Minimum First Quartile

Second Largest Median

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

AB03 Undisturbed Vanadium

General Statistics

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

95% Chebyshev UPL 99% Percentile

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH USL    95% HW USL

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile



      0.952

      0.85

      0.158

      0.251

     84.36      64.85

     72.63      69.47

     76.97      78.14

      0.314

      0.729

      0.173

      0.255

     14.94      10.93

      3.248       4.442

   328.8    240.4

     48.55      14.68

     76.54      68.06

     77.21      74.95

     94.21      89.05

     96.03

     82.79      83.81

      0.941

      0.85

      0.17

      0.251

   102.9      67.09

     79.57      74.25

     87.5      89.79   95% USL 99% Percentile (z)

Nonparametric Distribution Free Background Statistics

Data appear Normal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Background Statistics assuming Lognormal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

   95% WH USL    95% HW USL

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

   95% Hawkins Wixley (HW) Approx. Gamma UPL 95% Percentile

   95% WH Approx. Gamma UTL with   95% Coverage 99% Percentile

   95% HW Approx. Gamma UTL with   95% Coverage

MLE Mean (bias corrected) MLE Sd (bias corrected)

Background Statistics Assuming Gamma Distribution

   95% Wilson Hilferty (WH) Approx. Gamma UPL 90% Percentile

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Background Statistics Assuming Normal Distribution

   95% UTL with   95% Coverage 90% Percentile (z)

   95% UPL (t) 95% Percentile (z)

   95% USL 99% Percentile (z)

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level



     11      67

      0.579       0.431

     59

     67      67

     67      62

     88.41      64.5

   106.5      66.5

     67

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

95% Chebyshev UPL 99% Percentile

   95% USL

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

   95% Percentile Bootstrap UTL with   95% Coverage    95% BCA Bootstrap UTL with   95% Coverage

   95% UPL 90% Percentile

90% Chebyshev UPL 95% Percentile

Nonparametric Upper Limits for Background Threshold Values

Order of Statistic, r    95% UTL with   95% Coverage

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC



     10       0

     10

      9       1

      9       1

      2.2       5.1

      8.2       5.1

      3.713      10%

      4.444       1.927

      1.413       0.418

      2.911       2.176

      0.915

      0.829

      0.205

      0.274

      4.359       1.764

      9.495       7.751

      6.62       7.261

      8.463       8.198

      4.255       1.913

      9.823       7.933

      6.706       7.401

      8.705       8.418

      0.225

      0.722

      0.149

      0.28

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

99% Percentile (z) 95% USL

DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

Mean SD

95% UTL95% Coverage 95% UPL (t)

90% Percentile (z) 95% Percentile (z)

90% KM Percentile (z) 95% KM Percentile (z)

99% KM Percentile (z) 95% KM USL

DL/2 Substitution Background Statistics Assuming Normal Distribution

Detected Data appear Normal at 5% Significance Level

Kaplan Meier (KM) Background Statistics Assuming Normal Distribution

KM Mean KM SD

95% UTL95% Coverage 95% KM UPL (t)

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Mean Detected SD Detected

Mean of Detected Logged Data SD of Detected Logged Data

Critical Values for Background Threshold Values (BTVs)

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detected Percent Non-Detects

Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

AB03 Undisturbed Arsenic (outlier removed) 

General Statistics

Total Number of Observations Number of Missing Observations

Coverage   95%

Different or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.12/4/2020 10:28:27 AM



      6.518       4.419

      0.682       1.006

   117.3      79.54

      4.444

      2.114      16.69

      2.2       4.364

      8.2       3.95

      1.834       0.42

      7.06       5.008

      0.618       0.871

   141.2    100.2

      4.364       1.95

     18.33       6.975

      7.986      10.12

     WH     HW      WH     HW

     11.2      11.52       8.286       8.367

      8.977       9.104

      4.359       1.764

      3.113       0.6

      6.103       4.338

   122.1      86.77

      0.714       1.005

      5.953       7.162

      8.271      10.63

     WH     HW      WH     HW

     10.9      11.19       8.114       8.189

      7.428       7.467       8.776       8.894

      0.977

      0.829

      0.132

      0.274

Detected Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

95% KM Gamma Percentile 95% Gamma USL

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

The following statistics are computed using gamma distribution and KM estimates

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

95% Approx. Gamma UTL with 95% Coverage 95% Approx. Gamma UPL

theta hat (KM) theta star (KM)

80% gamma percentile (KM) 90% gamma percentile (KM)

95% gamma percentile (KM) 99% gamma percentile (KM)

Variance (KM) SE of Mean (KM)

k hat (KM) k star (KM)

nu hat (KM) nu star (KM)

95% Gamma USL

Estimates of Gamma Parameters using KM Estimates

Mean (KM) SD (KM)

The following statistics are computed using Gamma ROS Statistics on Imputed Data

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

95% Approx. Gamma UTL with 95% Coverage 95% Approx. Gamma UPL

MLE Mean (bias corrected) MLE Sd (bias corrected)

95% Percentile of Chisquare (2kstar) 90% Percentile

95% Percentile 99% Percentile 

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected)

MLE Sd (bias corrected) 95% Percentile of Chisquare (2kstar)

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)



      4.356       1.399

      1.838       0.396

     12.84       8.2

      8.2       8.676

      6.73       7.772

     10.18       9.593

      1.396      12.42

      0.386       8.482

      7.62       9.353

      4.255       1.365

      1.913       0.422

     13.36       8.809

      6.723       7.836

     10.44       9.803

     10       8.2

      0.526       0.401

     59       8.2

      8.2      12.42

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC 95% UPL

95% USL 95% KM Chebyshev UPL

Nonparametric Distribution Free Background Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)

Order of Statistic, r 95% UTL with95% Coverage

90% Percentile (z) 95% Percentile (z)

99% Percentile (z) 95% USL

DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

95% UTL95% Coverage 95% UPL (t)

KM SD of Logged Data 95% KM UPL (Lognormal)

95% KM Percentile Lognormal (z) 95% KM USL (Lognormal)

Background DL/2 Statistics Assuming Lognormal Distribution

99% Percentile (z) 95% USL

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean of Logged Data 95% KM UTL (Lognormal)95% Coverage

95% UTL95% Coverage 95% BCA UTL95% Coverage

95% Bootstrap (%) UTL95% Coverage 95% UPL (t)

90% Percentile (z) 95% Percentile (z)

Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale



      9       0

      8

      8       1

      7       1

      2.2       2.3

      3.1       2.3

     0.0941      11.11%

      2.738       0.307

      1.001       0.115

      3.031       2.11

      0.953

      0.818

      0.131

      0.283

      2.678       0.319

      3.645       3.303

      3.087       3.202

      3.42       3.351

      2.561       0.602

      4.386       3.741

      3.333       3.551

      3.961       3.831

      0.224

      0.715

      0.14

      0.294

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

99% Percentile (z) 95% USL

DL/2 is not a recommended method. DL/2 provided for comparisons and historical reasons

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

Mean SD

95% UTL95% Coverage 95% UPL (t)

90% Percentile (z) 95% Percentile (z)

90% KM Percentile (z) 95% KM Percentile (z)

99% KM Percentile (z) 95% KM USL

DL/2 Substitution Background Statistics Assuming Normal Distribution

Detected Data appear Normal at 5% Significance Level

Kaplan Meier (KM) Background Statistics Assuming Normal Distribution

KM Mean KM SD

95% UTL95% Coverage 95% KM UPL (t)

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Tolerance Factor K (For UTL) d2max (for USL)

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Mean Detected SD Detected

Mean of Detected Logged Data SD of Detected Logged Data

Critical Values for Background Threshold Values (BTVs)

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detected Percent Non-Detects

Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

AB03 Undisturbed Selenium (outlier 2 removed) 

General Statistics

Total Number of Observations Number of Missing Observations

Coverage   95%

Different or Future K Observations   1

Number of Bootstrap Operations   2000

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

Background Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.12/4/2020 10:36:15 AM



     87.66      54.87

     0.0312      0.0499

  1403    878

      2.738

      0.37    135.2

      2.2       2.681

      3.1       2.7

      0.333       0.124

     71.33      47.62

     0.0376      0.0563

  1284    857.2

      2.681       0.389

   119       3.19

      3.351       3.667

     WH     HW      WH     HW

      3.821       3.842       3.383       3.39

      3.442       3.45

      2.678       0.319

      0.102       0.114

     70.49      47.07

  1269    847.2

     0.038      0.0569

      3       3.189

      3.35       3.668

     WH     HW      WH     HW

      3.766       3.785       3.348       3.354

      3.231       3.235       3.404       3.412

      0.943

      0.818

      0.13

      0.283

Detected Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

95% KM Gamma Percentile 95% Gamma USL

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

The following statistics are computed using gamma distribution and KM estimates

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

95% Approx. Gamma UTL with 95% Coverage 95% Approx. Gamma UPL

theta hat (KM) theta star (KM)

80% gamma percentile (KM) 90% gamma percentile (KM)

95% gamma percentile (KM) 99% gamma percentile (KM)

Variance (KM) SE of Mean (KM)

k hat (KM) k star (KM)

nu hat (KM) nu star (KM)

95% Gamma USL

Estimates of Gamma Parameters using KM Estimates

Mean (KM) SD (KM)

The following statistics are computed using Gamma ROS Statistics on Imputed Data

Upper Limits using Wilson Hilferty (WH) and Hawkins Wixley (HW) Methods

95% Approx. Gamma UTL with 95% Coverage 95% Approx. Gamma UPL

MLE Mean (bias corrected) MLE Sd (bias corrected)

95% Percentile of Chisquare (2kstar) 90% Percentile

95% Percentile 99% Percentile 

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected)

MLE Sd (bias corrected) 95% Percentile of Chisquare (2kstar)

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)



      2.682       0.98

      0.332       0.126

      3.904       3.1

      3.1       3.411

      3.131       3.278

      3.572       3.476

      0.978       3.846

      0.122       3.375

      3.248       3.438

      2.561       0.906

      0.602       0.307

      6.269       4.513

      3.665       4.097

      5.05       4.725

      9       3.1

      0.474       0.37

     59       3.1

      3.1       4.143

Note: The use of USL tends to yield a conservative estimate of BTV, especially when the sample size starts exceeding 20.

Therefore, one may use USL to estimate a BTV only when the data set represents a background data set  free of outliers 

and consists of observations collected from clean unimpacted locations.

The use of USL tends to provide a balance between false positives and false negatives provided the data

represents a background data set and when many onsite observations need to be compared with the BTV.

Approx, f used to compute achieved CC Approximate Actual Confidence Coefficient achieved by UTL

Approximate Sample Size needed to achieve specified CC 95% UPL

95% USL 95% KM Chebyshev UPL

Nonparametric Distribution Free Background Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Upper Limits for BTVs(no distinction made between detects and nondetects)

Order of Statistic, r 95% UTL with95% Coverage

90% Percentile (z) 95% Percentile (z)

99% Percentile (z) 95% USL

DL/2 is not a Recommended Method. DL/2 provided for comparisons and historical reasons.

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

95% UTL95% Coverage 95% UPL (t)

KM SD of Logged Data 95% KM UPL (Lognormal)

95% KM Percentile Lognormal (z) 95% KM USL (Lognormal)

Background DL/2 Statistics Assuming Lognormal Distribution

99% Percentile (z) 95% USL

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean of Logged Data 95% KM UTL (Lognormal)95% Coverage

95% UTL95% Coverage 95% BCA UTL95% Coverage

95% Bootstrap (%) UTL95% Coverage 95% UPL (t)

90% Percentile (z) 95% Percentile (z)

Background Lognormal ROS Statistics Assuming Lognormal Distribution Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale



     11      11

     10       1

     10       1

      2.2       5.1

     11       5.1

      7.598       9.091%

      5.1       2.756

      4.2       0.54

      1.258       1.084

      1.511       0.502

      0.88

      0.842

      0.243

      0.262

      4.962       0.814

      2.545       6.355

      6.437       6.282

      6.301       7.053

      7.403       8.509

     10.04      13.06

      0.293

      0.729

      0.186

      0.268

      4.405       3.151

      1.158       1.619

     88.11      63.01

      5.1

nu hat (MLE) nu star (bias corrected)

Mean (detects)

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean KM Standard Error of Mean

KM SD    95% KM (BCA) UCL

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Number of Bootstrap Operations   2000

AB03 Undisturbed Arsenic

General Statistics

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.12/4/2020 10:19:54 AM



      2.2       4.969

     11       4

      2.651       0.533

      4.655       3.446

      1.067       1.442

   102.4      75.82

     0.0278

     56.76      54.08

      6.637       6.966

      4.962       2.545

      6.475       0.814

      3.803       2.826

     83.66      62.18

      1.305       1.756

      7.129       8.919

     10.6      14.24

     45.04      42.67

      6.85       7.231

      0.97

      0.842

      0.155

      0.262

      4.966       1.491

      2.653       0.481

      6.415       6.291

      6.486       7.364

      6.917

      1.487       4.425

      0.467       2.134

      0.151       6.764

      0.467       2.134

      0.151

KM Standard Error of Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) KM Geo Mean

KM SD (logged)    95% Critical H Value (KM-Log)

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

95% gamma percentile (KM) 99% gamma percentile (KM)

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (62.18, α) Adjusted Chi Square Value (62.18, β)

nu hat (KM) nu star (KM)

theta hat (KM) theta star (KM)

80% gamma percentile (KM) 90% gamma percentile (KM)

Mean (KM) SD (KM)

Variance (KM) SE of Mean (KM)

k hat (KM) k star (KM)

Approximate Chi Square Value (75.82, α) Adjusted Chi Square Value (75.82, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Estimates of Gamma Parameters using KM Estimates

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

Adjusted Level of Significance (β)

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Gamma ROS Statistics using Imputed Non-Detects



      4.868       1.459

      2.726       0.507

      6.358       6.943

      6.437

     11      10

     10       1

      9       1

      2.2       2.3

     18       2.3

     23.1       9.091%

      4.48       4.806

      2.85       1.073

      3.034       9.36

      1.249       0.614

      0.483

      0.842

      0.413

      0.262

      4.273       1.397

      4.397       6.991

      6.805       6.927

      6.571      28.15

      8.465      10.36

     13      18.18

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

KM SD    95% KM (BCA) UCL

   95% KM (t) UCL    95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

5% Lilliefors Critical Value Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean KM Standard Error of Mean

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Skewness Detects Kurtosis Detects

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Variance Detects Percent Non-Detects

Mean Detects SD Detects

Median Detects CV Detects

Number of Distinct Detects Number of Distinct Non-Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

AB03 Undisturbed Selenium

General Statistics

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale



      1.917

      0.735

      0.408

      0.27

      2.147       1.57

      2.087       2.854

     42.94      31.39

      4.48

     0.01       4.074

     18       2.8

      4.755       1.167

      0.856       0.683

      4.762       5.966

     18.82      15.02

     0.0278

      7.277       6.417

      8.409       9.536

      4.273       4.397

     19.33       1.397

      0.944       0.747

     20.78      16.44

      4.524       5.716

      7.006      10.56

     14.2      22.85

      8.276       7.35

      8.489       9.559

      0.649

      0.842

      0.376

      0.2625% Lilliefors Critical Value Detected Data Not Lognormal at 5% Significance Level

Detected Data Not Lognormal at 5% Significance Level

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

Approximate Chi Square Value (16.44, α) Adjusted Chi Square Value (16.44, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

80% gamma percentile (KM) 90% gamma percentile (KM)

95% gamma percentile (KM) 99% gamma percentile (KM)

Gamma Kaplan-Meier (KM) Statistics

k hat (KM) k star (KM)

nu hat (KM) nu star (KM)

theta hat (KM) theta star (KM)

Estimates of Gamma Parameters using KM Estimates

Mean (KM) SD (KM)

Variance (KM) SE of Mean (KM)

Adjusted Level of Significance (β)

Approximate Chi Square Value (15.02, α) Adjusted Chi Square Value (15.02, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

SD CV

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

Mean (detects)

5% K-S Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov GOF

Gamma GOF Tests on Detected Observations Only



      4.208       1.172

      4.648       0.637

      6.748       6.936

      8.344      19.94

      6.367

      1.207       3.344

      0.571       2.272

      0.181       5.933

      0.571       2.272

      0.181

      4.177       1.148

      4.669       0.672

      6.729       6.608

     10.36

     11      10

      0

      0.75       2.227

      4.5       2.7

      1.223       0.369

      0.549       0.324

      0.891

      0.85

      0.196

      0.251

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Maximum Median

SD Std. Error of Mean

Coefficient of Variation Skewness

Total Number of Observations Number of Distinct Observations

Number of Missing Observations

Minimum Mean

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

AB03 Undisturbed Uranium

General Statistics

95% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

Suggested UCL to Use

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

KM Standard Error of Mean (logged)

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

   95% H-UCL (Log ROS)

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) KM Geo Mean

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale



      2.896       2.872

      2.902

      0.666

      0.733

      0.252

      0.257

      3.285       2.45

      0.678       0.909

     72.27      53.9

      2.227       1.423

     38.03

     0.0278      35.87

      3.157       3.347

      0.885

      0.85

      0.261

      0.251

    -0.288       0.641

      1.504       0.618

      3.629       3.549

      4.136       4.951

      6.552

      2.834       2.896

      2.806       2.868

      2.877       2.836

      2.841

      3.334       3.835

      4.53       5.896 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Maximum of Logged Data SD of logged Data

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

5% Lilliefors Critical Value Data Not Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

MLE Mean (bias corrected) MLE Sd (bias corrected)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)



      2.896

     11      10

      0

     28      48.55

     67      48

     12.72       3.836

      0.262     -0.137

      0.952

      0.85

      0.158

      0.251

     55.5      54.69

     55.47

      0.314

      0.729

      0.173

      0.255

     14.94      10.93

      3.248       4.442

   328.8    240.4

     48.55      14.68

   205.5

     0.0278    200.3

     56.79      58.28   95% Approximate Gamma UCL (use when n>=50))    95% Adjusted Gamma UCL (use when n<50)

Approximate Chi Square Value (0.05)

Adjusted Level of Significance Adjusted Chi Square Value

Assuming Gamma Distribution

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

MLE Mean (bias corrected) MLE Sd (bias corrected)

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) k star (bias corrected MLE)

A-D Test Statistic Anderson-Darling Gamma GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov Gamma GOF Test

   95% Student's-t UCL    95% Adjusted-CLT UCL (Chen-1995)

   95% Modified-t UCL (Johnson-1978)

Gamma GOF Test

5% Lilliefors Critical Value Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

SD Std. Error of Mean

Coefficient of Variation Skewness

Normal GOF Test

Number of Missing Observations

Minimum Mean

Maximum Median

AB03 Undisturbed Vanadium

General Statistics

Total Number of Observations Number of Distinct Observations

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL



      0.941

      0.85

      0.17

      0.251

      3.332       3.849

      4.205       0.279

     57.84      60.97

     66.56      74.32

     89.58

     54.86      55.5

     54.54      55.78

     54.41      54.45

     54.18

     60.05      65.27

     72.5      86.71

     55.5

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Suggested UCL to Use

95% Student's-t UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% BCA Bootstrap UCL

   90% Chebyshev(Mean, Sd) UCL    95% Chebyshev(Mean, Sd) UCL

 97.5% Chebyshev(Mean, Sd) UCL    99% Chebyshev(Mean, Sd) UCL

Nonparametric Distribution Free UCLs

   95% CLT UCL    95% Jackknife UCL

   95% Standard Bootstrap UCL    95% Bootstrap-t UCL

   95% Hall's Bootstrap UCL    95% Percentile Bootstrap UCL

   99% Chebyshev (MVUE) UCL

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Assuming Lognormal Distribution

   95% H-UCL    90% Chebyshev (MVUE) UCL

   95% Chebyshev (MVUE) UCL  97.5% Chebyshev (MVUE) UCL

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data Mean of logged Data

Maximum of Logged Data SD of logged Data

5% Shapiro Wilk Critical Value Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value Data appear Lognormal at 5% Significance Level

Lognormal GOF Test

Shapiro Wilk Test Statistic Shapiro Wilk Lognormal GOF Test



     10      10

      9       1

      9       1

      2.2       5.1

      8.2       5.1

      3.713      10%

      4.444       1.927

      4       0.434

      1.015       0.536

      1.413       0.418

      0.915

      0.829

      0.205

      0.274

      4.359       0.6

      1.764       5.29

      5.458       5.362

      5.346       6.036

      6.159       6.974

      8.106      10.33

      0.225

      0.722

      0.149

      0.28

      6.518       4.419

      0.682       1.006

   117.3      79.54

      4.444

nu hat (MLE) nu star (bias corrected)

Mean (detects)

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic Kolmogorov-Smirnov GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean KM Standard Error of Mean

KM SD    95% KM (BCA) UCL

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects SD of Logged Detects

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Number of Bootstrap Operations   2000

AB03 Undisturbed Arsenic (outlier removed) 

General Statistics

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.12/4/2020 10:28:59 AM



      2.2       4.364

      8.2       3.95

      1.834       0.42

      7.06       5.008

      0.618       0.871

   141.2    100.2

     0.0267

     78.08      74.69

      5.599       5.853

      4.359       1.764

      3.113       0.6

      6.103       4.338

   122.1      86.77

      0.714       1.005

      5.953       7.162

      8.271      10.63

     66.3      63.19

      5.705       5.985

      0.977

      0.829

      0.132

      0.274

      4.356       1.399

      1.838       0.396

      5.422       5.28

      5.46       6.249

      5.77

      1.396       4.04

      0.386       2.072

      0.133       5.681

      0.386       2.072

      0.133

KM Standard Error of Mean (logged)    95% H-UCL (KM -Log)

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged) KM Geo Mean

KM SD (logged)    95% Critical H Value (KM-Log)

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

95% gamma percentile (KM) 99% gamma percentile (KM)

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (86.77, α) Adjusted Chi Square Value (86.77, β)

nu hat (KM) nu star (KM)

theta hat (KM) theta star (KM)

80% gamma percentile (KM) 90% gamma percentile (KM)

Mean (KM) SD (KM)

Variance (KM) SE of Mean (KM)

k hat (KM) k star (KM)

Approximate Chi Square Value (100.17, α) Adjusted Chi Square Value (100.17, β)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Estimates of Gamma Parameters using KM Estimates

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)

Adjusted Level of Significance (β)

Maximum Median

SD CV

k hat (MLE) k star (bias corrected MLE)

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Gamma ROS Statistics using Imputed Non-Detects



      4.255       1.365

      1.913       0.422

      5.364       5.763

      5.458

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

Suggested UCL to Use

95% KM (t) UCL

SD in Original Scale SD in Log Scale

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale



      9       8

      8       1

      7       1

      2.2       2.3

      3.1       2.3

     0.0941      11.11%

      2.738       0.307

      2.75       0.112

    -0.472     -0.167

      1.001       0.115

      0.953

      0.818

      0.131

      0.283

      2.678       0.114

      0.319       2.856

      2.889       2.867

      2.865       2.871

      3.019       3.173

      3.388       3.809

      0.224

      0.715

      0.14

      0.294

K-S Test Statistic Kolmogorov-Smirnov GOF

5% K-S Critical Value Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic Anderson-Darling GOF Test

5% A-D Critical Value Detected data appear Gamma Distributed at 5% Significance Level

   95% KM (z) UCL    95% KM Bootstrap t UCL

90% KM Chebyshev UCL 95% KM Chebyshev UCL

97.5% KM Chebyshev UCL 99% KM Chebyshev UCL

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean KM Standard Error of Mean

KM SD    95% KM (BCA) UCL

95% KM (t) UCL 95% KM (Percentile Bootstrap) UCL

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Normal at 5% Significance Level

Detected Data appear Normal at 5% Significance Level

Chebyshev UCL can be computed using the Nonparametric and All UCL Options of ProUCL 5.1

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects SD of Logged Detects

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use

guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.

For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

Mean Detects SD Detects

Median Detects CV Detects

Skewness Detects Kurtosis Detects

Minimum Detect Minimum Non-Detect

Maximum Detect Maximum Non-Detect

Variance Detects Percent Non-Detects

Total Number of Observations Number of Distinct Observations

Number of Detects Number of Non-Detects

Number of Distinct Detects Number of Distinct Non-Detects

Number of Bootstrap Operations   2000

AB03 Undisturbed Selenium (outlier 2 removed) 

General Statistics

From File   WorkSheet.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.12/4/2020 10:36:53 AM



     87.66      54.87

     0.0312      0.0499

  1403    878

      2.738

      2.2       2.681

      3.1       2.7

      0.333       0.124

     71.33      47.62

     0.0376      0.0563

  1284    857.2

     0.0231

   790.3    776.7

      2.909       2.96

      2.678       0.319

      0.102       0.114

     70.49      47.07

  1269    847.2

     0.038      0.0569

      3       3.189

      3.35       3.668

   780.6    767.1

      2.906       2.957

      0.943

      0.818

      0.13

      0.283

      2.682       0.98

      0.332       0.126

      2.888       2.844

      2.849       2.893

      2.915

   95% BCA Bootstrap UCL    95% Bootstrap t UCL

   95% H-UCL (Log ROS)

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

   95% t UCL (assumes normality of ROS data)    95% Percentile Bootstrap UCL

Lilliefors Test Statistic Lilliefors GOF Test

5% Lilliefors Critical Value Detected Data appear Lognormal at 5% Significance Level

Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value Detected Data appear Lognormal at 5% Significance Level

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (847.17, α) Adjusted Chi Square Value (847.17, β)

   95% Gamma Approximate KM-UCL (use when n>=50)    95% Gamma Adjusted KM-UCL (use when n<50)

theta hat (KM) theta star (KM)

80% gamma percentile (KM) 90% gamma percentile (KM)

95% gamma percentile (KM) 99% gamma percentile (KM)

Variance (KM) SE of Mean (KM)

k hat (KM) k star (KM)

nu hat (KM) nu star (KM)

95% Gamma Approximate UCL (use when n>=50) 95% Gamma Adjusted UCL (use when n<50)

Estimates of Gamma Parameters using KM Estimates

Mean (KM) SD (KM)

nu hat (MLE) nu star (bias corrected)

Adjusted Level of Significance (β)

Approximate Chi Square Value (857.24, α) Adjusted Chi Square Value (857.24, β)

SD CV

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum Mean

Maximum Median

Mean (detects)

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

Gamma Statistics on Detected Data Only

k hat (MLE) k star (bias corrected MLE)

Theta hat (MLE) Theta star (bias corrected MLE)

nu hat (MLE) nu star (bias corrected)



      0.978       2.658

      0.122       1.839

     0.0434       2.899

      0.122       1.839

     0.0434

      2.561       0.906

      0.602       0.307

      2.934       3.227

      2.889

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

   95% t UCL (Assumes normality)    95% H-Stat UCL

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale Mean in Log Scale

SD in Original Scale SD in Log Scale

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)

DL/2 Statistics

KM Mean (logged) KM Geo Mean

KM SD (logged)    95% Critical H Value (KM-Log)

KM Standard Error of Mean (logged)    95% H-UCL (KM -Log)

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution
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PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 2 

arcadis.com 1 

Photograph: 1 

Description: Offsite 

looking west at 

southern mesa onsite

Location: 

A&B No. 2 

Photograph taken by:

Krista Brown  

Date: 9/20/2018 

Photograph: 2 

Description: Standing 

on southern mesa 

looking east offsite 

toward HWY-89

Location: 

A&B No. 2 

Photograph taken by:

Krista Brown  

Date: 9/20/2018 



PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 2 

arcadis.com 2 

Photograph: 3 

Description: Standing 

on southern mesa 

looking west toward 

Tappan Wash

Location: 

A&B No. 2 

Photograph taken by:

Krista Brown  

Date: 9/20/2018 

Photograph: 4 

Description: Standing 

on southern mesa 

looking south toward 

reclamation cover.

Location: 

A&B No. 2 

Photograph taken by:

Krista Brown  

Date: 9/20/2018 



PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 2 

arcadis.com 3 

Photograph: 5 

Description: Standing 

on middle of south 

mesa looking at south 

mesa reclamation cover 

on east slope.

Location: 

A&B No. 2 

Photograph taken by:

Krista Brown  

Date: 9/20/2018 



PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 2 

arcadis.com 4 

Photograph: 6 

Description: 

Pre-sampling, AB02-

MB04-01. 

Location: 

A&B No.2 

Photograph taken by:

Anna Duewiger  

Date: 5/16/2019 



PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 2 

arcadis.com 5 

Photograph: 7 

Description: 

Post-sampling, AB02-

MB04-01. 

Location: 

A&B No.2 

Photograph taken by:

Anna Duewiger  

Date: 5/16/2019 



PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 2 

arcadis.com 6 

Photograph: 8 

Description: 

Pre-sampling, AB02-

MC06-01 

Location: 

A&B No. 2 

Photograph taken by:

Laurel Karten  

Date: 5/17/2019 



PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 2 

arcadis.com 7 

Photograph: 9 

Description: 

Post-sampling, AB02-

MC06-01. 

Location: 

A&B No. 2 

Photograph taken by:

Laurel Karten  

Date: 5/17/2019 



PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 2 

arcadis.com 8 

Photograph: 10 

Description: 

Pre-sampling, AB02-

MH03-01. 

Location: 

A&B No. 2 

Photograph taken by:

Paul Knightly  

Date: 11/2/2018 

Photograph: 11 

Description: 

Post-sampling, AB02-

MH03-01. 

Location: 

A&B No. 2 

Photograph taken by:

Paul Knightly  

Date: 11/2/2018 



PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 2 

arcadis.com 9 

Photograph: 12 

Description: 

Pre-sampling, AB02-

WA12-01. 

Location: 

A&B No. 2 

Photograph taken by:

Paul Knightly  

Date: 10/31/2018 

Photograph: 13 

Description: 

Post-sampling, AB02-

WA12-01. 

Location: 

A&B No. 2 

Photograph taken by:

Paul Knightly  

Date: 10/31/2018 



PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 2 

arcadis.com 10 

Photograph: 14 

Description: 

Pre-sampling, AB02-

WA16. 

Location: 

A&B No. 2 

Photograph taken by:

Erica Serna  

Date: 10/31/2018 

Photograph: 15 

Description: 

Post-sampling, AB02-

WA16-01. 

Location: 

A&B No. 2 

Photograph taken by:

Erica Serna  

Date: 10/31/2018 



PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 2 

arcadis.com 11 

Photograph: 16 

Description: 

Pre-sampling, AB02-

WC02-01. 

Location: 

A&B No. 2 

Photograph taken by:

Erica Serna  

Date: 5/17/2019 



PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 2 

arcadis.com 12 

Photograph: 17 

Description: 

Post-sampling, AB02-

WC02-01. 

Location: 

A&B No. 2 

Photograph taken by:

Erica Serna  

Date: 5/17/2019 

Photograph: 18 

Description: 

Standing on haul road 

looking west towards 

drill rig set up at former 

waste repository, 

located east of mesa 

Location: 

A&B No. 2 

Photograph taken by:

Brandon Nichalson 

Date: 5/16/2019 



PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 2 

arcadis.com 13 

Photograph: 19 

Description: Standing 

on mid-haul road 

looking northwest 

towards drill rig set up 

at former waste 

repository. 

Location: 

A&B No. 2 

Photograph taken by:

Brandon Nichalson 

Date: 5/16/2019 

Photograph: 20 

Description: 

Core from AB02-MB02 

(11.5-13 feet), transition 

from broken Shinarump 

to in-place Shinarump 

Location: 

A&B No. 2 

Photograph taken by:

Krista Brown  

Date: 5/16/2019 



PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 2 

arcadis.com 14 

Photograph: 21 

Description: 

Pre-sampling, AB02-

BSA1-05. 

Location: 

A&B No. 2 

Photograph taken by:

Anna Duewiger  

Date: 11/3/2018 

Photograph: 22 

Description: 

Post-sampling, AB02-

BSA1-05. 

Location: 

A&B No. 2 

Photograph taken by:

Anna Duewiger  

Date: 11/3/2018 



PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 2 

arcadis.com 15 

Photograph: 23 

Description: 

Pre-sampling, AB02-

BSA1-13. 

Location: 

A&B No. 2 

Photograph taken by:

Anna Duewiger  

Date: 11/3/2018 

Photograph: 24 

Description:  

Post-sampling, AB02-

BSA1-13. 

Location: 

A&B No. 2 

Photograph taken by:

Anna Duewiger  

Date: 11/3/2018 



PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 2 

arcadis.com 16 

Photograph: 25 

Description: 

Pre-sampling, AB02-

BSA2-01. 

Location: 

A&B No. 2 

Photograph taken by:

Erica Serna  

Date: 11/3/2018 

Photograph: 26 

Description: 

Post-sampling, AB02-

BSA2-01. 

Location: 

A&B No. 2 

Photograph taken by:

Erica Serna  

Date: 11/3/2018 



PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 2 

arcadis.com 17 

Photograph: 27 

Description: 

Pre-sampling, AB02-

BSA2-08. 

Location: 

A&B No. 2 

Photograph taken by:

Angel Torrens-Bonano 

Date: 11/3/2018 



PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 2 

arcadis.com 18 

Photograph: 28 

Description: 

Post-sampling, AB02-

BSA2-08. 

Location: 

A&B No. 2 

Photograph taken by:

Angel Torrens-Bonano 

Date: 11/3/2018 



 

PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 3 

 

arcadis.com 1 

 

Photograph: 1 

 

Description: 

Standing at 

road/parking area 

looking northwest at 

northwest side of A&B 

No. 3 

 

 

Location: 

A&B No. 3 

 

Photograph taken by: 

Krista Brown  

Date: 5/1/2019 

 

 

 

Photograph: 2 

 

Description: 

Standing on main mine 

pit looking east at 

Cameron Trading Post 

and bridge  

 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Krista Brown  

Date: 5/1/2019 

 

 



 

PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 3 

 

arcadis.com 2 

 

Photograph: 3 

 

Description: 

Standing on northern 

mesa looking southeast 

toward southern mesa.  

 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Krista Brown  

Date: 5/1/2019 

 

 

 

Photograph: 4 

 

Description: 

Standing on haul road 

looking north towards 

channel leading from 

southern end of pit. 

 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Krista Brown 

Date: 5/1/2019 

 

 



 

PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 3 

 

arcadis.com 3 

 

Photograph: 5 

 

Description: 

Standing in wash 

looking south at haul 

road. 

 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Krista Brown 

Date: 5/1/2019 

 

 



 

PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 3 

 

arcadis.com 4 

 

Photograph: 6 

 

Description: 

Standing on haul road 

looking southwest at 

haul road leaving the 

pit. 

 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Krista Brown  

Date: 5/1/2019 

 

 



 

PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 3 

 

arcadis.com 5 

 

Photograph: 7 

 

Description: 

Standing on top of 

northern mesa looking 

northeast at a mining-

related disturbance 

over side of mesa. 

 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Krista Brown  

Date: 5/1/2019 

 

 

 

Photograph: 8 

 

Description: 

Standing on haul road 

looking west at mining-

related disturbance 

south of pit. 

 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Krista Brown 

Date: 5/1/2019 

 

 



 

PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 3 

 

arcadis.com 6 

 

Photograph: 9 

 

Description: 

Standing in wash 

looking towards mining-

related disturbance 

over side of mesa. 

 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Krista Brown  

Date: 5/1/2019 

 

 



 

PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 3 

 

arcadis.com 7 

 

Photograph: 10 

 

Description: 

Standing near sample 

AB03-MB04 looking 

north towards pit.   

 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Krista Brown 

Date: 5/14/2019 

 

 



 

PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 3 

 

arcadis.com 8 

 

Photograph: 11 

 

Description: 

Pre-sampling, AB03-

GS01-01. 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Ali Oppelt  

Date: 10/30/2018 

 

 

 

Photograph: 12 

 

Description: 

Post-sampling, AB03-

GS01-01. 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Ali Oppelt  

Date: 10/30/2018 

 

 



 

PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 3 

 

arcadis.com 9 

 

Photograph: 13 

 

Description: 

Pre-sampling, AB03-

MD01-01. 

 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Angel Torrens-Bonano 

Date: 11/2/2018 

 

 

 

Photograph: 14 

 

Description: 

Post-sampling, AB03-

MD01-01. 

 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Angel Torrens-Bonano 

Date: 11/2/2018 

 

 



 

PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 3 

 

arcadis.com 10 

 

Photograph: 15 

 

Description: 

Pre-sampling, AB03-

MH05-01. 

 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Angel Torrens-Bonano 

Date: 11/7/2018 

 

 

 

Photograph: 16 

 

Description: 

Post-sampling, AB03-

MH05-01. 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Angel Torrens-Bonano 

Date: 11/7/2018 

 

 



 

PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 3 

 

arcadis.com 11 

 

Photograph: 17 

 

Description: 

Pre-sampling, AB03-

WA01-01. 

 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Erica Serna 

Date: 11/2/2018 

 

 

 

Photograph: 18 

 

Description: 

Post-sampling, AB03-

WA01-01. 

 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Erica Serna 

Date: 11/2/2018 

 

 



 

PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 3 

 

arcadis.com 12 

 

Photograph: 19 

 

Description: 

Pre-sampling, AB03-

WA25-01. 

 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Krista Brown  

Date: 11/7/2018 

 

 

 

Photograph: 20 

 

Description: 

Post-sampling, AB03-

WA25-01. 

 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Krista Brown  

Date: 11/7/2018 

 

 



 

PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 3 

 

arcadis.com 13 

 

Photograph: 21 

 

Description: 

Pre-sampling, AB03-

WT05-01. 

 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Steve Mahoney  

Date: 11/12/2019 

 

 

 

Photograph: 22 

 

Description: 

Post-sampling, AB03-

WT05-01. 

 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Steve Mahoney  

Date: 11/12/2019 

 

 



 

PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 3 

 

arcadis.com 14 

 

Photograph: 23 

 

Description: 

Pre-sampling, AB03-

BSA2-15. 

 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Dale Brokaw 

Date: 11/12/2019 

 

 



 

PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 3 

 

arcadis.com 15 

 

Photograph: 24 

 

Description: 

Post-sampling, AB03-

BSA2-15. 

 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Dale Brokaw 

Date: 11/12/2019 

 

 

 

Photograph: 25 

 

Description: 

Pre-sampling, AB03-

BSA3-04. 

 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Nasrin Erdelyi 

Date: 11/6/2018 

 

 



 

PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 3 

 

arcadis.com 16 

 

Photograph: 26 

 

Description: 

Post-sampling, AB03-

BSA3-04. 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Nasrin Erdelyi  

Date: 11/6/2018 

 

 

 

Photograph: 27 

 

Description: 

Pre-sampling, AB03-

BSA3-14. 

 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Laurel Karten  

Date: 11/6/2018 

 

 



 

PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 3 

 

arcadis.com 17 

 

Photograph: 28 

 

Description: 

Post-sampling, AB03-

BSA3-14. 

 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Laurel Karten 

Date: 11/6/2018 

 

 

 

Photograph: 29 

 

Description: 

Pre-sampling, AB03-

BSA4-01. 

 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Angel Torrens-Bonano 

Date: 11/18/2018 

 

 



 

PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 3 

 

arcadis.com 18 

 

Photograph: 30 

 

Description: 

Post-sampling, AB03-

BSA4-01. 

 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Angel Torrens-Bonano 

Date: 11/18/2018 

 

 



 

PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 3 

 

arcadis.com 19 

 

Photograph: 31 

 

Description: 

Pre-sampling, AB03-

BSA4-13. 

 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Ali Oppelt 

Date: 11/13/2018 

 

 

 

 

Photograph: 32 

 

Description: 

Post-sampling, AB03-

BSA4-13. 

 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Ali Oppelt 

Date: 11/13/2018 

 



 

PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 3 

 

arcadis.com 20 

 

Photograph: 32 

 

Description: 

Pre-sampling, CA-07-H. 

 

 

Location: 

Correlation Area – 

onsite at A&B No. 2 

 

Photograph taken by: 

Laurel Karten  

Date: 11/8/2018 

 

 

 

Photograph: 33 

 

Description: 

Post-sampling, CA-07-

H. 

 

 

Location: 

Correlation Area – 

onsite at A&B No. 2 

 

Photograph taken by: 

Laurel Karten 

Date: 11/8/2018 
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EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 3 

 

arcadis.com 21 

 

Photograph: 34 

 

Description: 

Pre-sampling, CA-10-C. 

 

 

Location: 

Correlation Area – 

onsite at A&B No. 3 

 

Photograph taken by: 

Erica Serna 

Date: 11/6/2018 

 

 

 

Photograph: 35 

 

Description: 

Post-sampling, CA-10-

C. 

 

 

Location: 

Correlation Area – 

onsite at A&B No. 3 

 

Photograph taken by: 

Erica Serna 

Date: 11/6/2018 

 

 



 

PHOTOGRAPH LOG 

EnPro Holdings, Inc. 
Removal Site Evaluation Report 
Priority Abandoned Uranium Mine A&B No. 3 

 

arcadis.com 22 

 

Photograph: 36 

 

Description: 

Pre-sampling, CA-14-D. 

 

 

Location: 

Correlation Area – 

offsite near A&B No. 2 

 

Photograph taken by: 

Ali Oppelt 

Date: 11/3/2018 

 

 

 

Photograph: 37 

 

Description: 

Post-sampling, CA-14-

D. 

 

 

Location: 

Correlation Area – 

offsite near A&B No. 2 

 

Photograph taken by: 

Ali Oppelt  

Date: 11/3/2018 
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Photograph: 38 

 

Description: 

Pre-sampling AB03-

NAA1-01. 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Nasrin Erdelyi 

Date: 11/4/2018 

 

 

 

Photograph: 39 

 

Description: 

Post-sampling AB03-

NAA1-01. 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Nasrin Erdelyi 

Date: 11/4/2018 
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Photograph: 40 

 

Description: 

Pre-sampling, AB03-

NAA2-04. 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Nasrin Erdelyi 

Date: 11/4/2018 

 

 

 

Photograph: 41 

 

Description: 

Post-sampling, AB03-

NAA2-04. 

 

 

Location: 

A&B No. 3 

 

 

Photograph taken by: 

Nasrin Erdelyi 

Date: 11/4/2018 
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1 INTRODUCTION  
This appendix was developed to document methods and observations that are used to identify and 
delineate mining-related disturbances in the field at abandoned uranium mines (AUMs) in the region 
surrounding Cameron, Arizona. Mining-related disturbances are disturbances that are a result of 
exploration, production, and/or reclamation activities. The observations discussed in this appendix were 
verified through work at more than 32 AUMs and are mapped conservatively in the field (i.e., if there is 
doubt about the exact location that a feature begins or ends, the person mapping takes an additional step 
outward to ensure that the portions of the feature are included in the final mapped polygon). Sections 2, 
3, and 4 contain a description, lines of evidence (observations), and mapping techniques for exploration, 
production, and reclamation features.  

2 EXPLORATION FEATURES 
Exploration features were created during the exploration phase of the mining process, when prospectors 
or miners searched for ore. 

2.1 Exploration Bulldozer Cut 
Description: Bulldozer cut that removed overlying material to explore for potential mineralized materials 
(see Exhibit 2-1, below). 

Lines of evidence:  

 Exploration bulldozer cuts can sometimes run for hundreds of feet.  

 Exploration bulldozer cuts can vary in size depending on the bulldozer used. Some bulldozer cuts 
(not seen at A&B No. 2 or A&B No. 3) can be up to 18 feet wide, while others are smaller (generally 4 
to 6 feet wide).  

 The exploration bulldozer cuts generally remove 1 to 3 feet of overburden. 

 Exploration bulldozer cuts are linear features and are usually devoid of vegetation.  

 Exploration bulldozer cuts most often run straight downhill/uphill; more rarely, they track along a 
geologic contact.  

 Erosion features such as rills may form within or at the edges of exploration bulldozer cuts. These 
erosion features are not as commonly associated with production bulldozer cuts or drill roads/trails.  

 Windrows and terminal berms (described below) at A&B No. 2 and A&B No. 3 windrows are 1 to 2 
feet high and terminal berms are 1 to 3 feet high.  

 Exploration bulldozer cuts may be cross cut by more recently created disturbance features. 

Mapping techniques: 

 Exploration bulldozer cuts are mapped by including windrows and terminal berms, when present.  



APPENDIX F – Mapping Abandoned Uranium Mine Disturbance Features 

arcadis.com 
 2 

2.2 Windrow 
Description: A strip of broken rock that forms at the edges of exploration bulldozer cuts, production 
bulldozer cuts, drill roads/trails, haul roads, and reclamation roads (see Exhibit 2-1, below).  

Lines of evidence: 

 Adjacent and parallel to features such as exploration bulldozer cuts, production bulldozer cuts, drill 
roads/trails, haul roads, and reclamation roads. 

 Mapping techniques: 

 Windrows are mapped as part of the feature they are associated with.  

2.3 Terminal Berm 
Description: A pile of broken rock at the end of a bulldozer cut (see Exhibit 2-1, below).  

Lines of evidence: 

 Located at the terminal end of, and perpendicular to, bulldozer cuts. 

 Mapping techniques: 

 Terminal berms that are in place at the end of bulldozer cuts are mapped by walking the outer extent 
of the disturbance. 

 Terminal berms that have been pushed over the edge of a cliff or slope are mapped as overburden 
from bulldozer cuts (described in Section 7.2.5) and may be referred to as push-off piles. 

 
Exhibit 2-1. Photograph at A&B No. 3 Showing a Bulldozer Cut, Windrow, and Terminal Berm 
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2.4 Pick and Shovel Work 
Description: Small scale hand tool exploration of a potential orebody (see Exhibit 2-2, below).  

Lines of evidence:  

 Irregular disturbance on a small scale that appears as a pothole, usually clustered around bulldozer 
or other heavy machinery disturbances. Pick and shovel work disturbances are generally 2 to 5 feet 
across and 1 to 2 feet deep. 

 Pick and shovel work disturbances are often observed near each other. 

 Tool scratches/marks can sometimes be observed. 

 Often associated with features and disturbances with elevated gamma radiation levels. 

 Usually near small mineralized outcrops. 

Mapping techniques: 

 Pick and shovel work is mapped by including the outside edge of the pothole.  

 
Exhibit 2-2. Photograph at A&B No. 3 Showing Pick and Shovel Work  

3 PRODUCTION FEATURES 
Production features were created during the production phase of the mining process, when miners 
extricated ore. These materials were either removed from the site (as was the case for most ore) or 
moved to another location on or near the site for staging purposes. 
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3.1 Haul Road 
Description: Road used by miners to transport ore from the mine (see Exhibit 3-1, below).  

Lines of evidence: 

 Long, shallow, linear feature, which often has windrows on either side. 

 Often has a gentle pitch or is flat. 

 Measures 10 to 15 feet wide.  

 Usually devoid of vegetation.  

 Usually originate near the historically mined area to an offsite location and/or in the direction of a 
major road.  

 Review of historical aerial or documents may help delineate the haul road. They often do not match 
current roads. 

 May be faint because it has not been used since the 1950s.  

Mapping techniques: 

 Haul roads are mapped by charting the outside of the road scar or the outside of the windrows that 
line the road scar, if present.  

 Because they are often visible in aerial photographs, review of historical aerial photographs and 
documents may aid delineation. 

 
Exhibit 3-1. Photograph at A&B No. 3 Showing a Historical Haul Road 
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3.2 Production Bulldozer Cuts 
Description: Bulldozer cut made during production activities. 

Lines of evidence:  

 Small, short, linear features, usually devoid of vegetation.  

 Located in areas with exposed mineralization and high gamma. Often near the mine pit area. 

 More focused and less extensive than exploration bulldozer cuts. 

 Follow no pattern and are often grouped or overlapping in localized area. 

Mapping techniques: 

 Production bulldozer cuts are mapped by including windrows and terminal berms, when present.  

3.3 Overburden from Bulldozer Cuts/Push-Off Piles 
Description: Overburden material that was removed to access potential higher grade ore and was pushed 
over a slope (see Exhibit 3-2, below).  

Lines of evidence: 

 Piles of rock that are unnaturally broken up (more so than from natural erosional forces), out of place 
stratigraphically, and/or contain rocks positioned at unnatural angles on slopes.  

 Crushed or broken pieces of normally coherent rock that would be expected to be intact in the 
absence of mechanical disaggregation. 

 Bulldozer cuts or pick and shovel work can often be seen in the area above the push-off.  

Mapping techniques: 

 Push-off piles are mapped by walking the outside of the pile. 

 If the edges of the pile are inaccessible, push-off piles may be mapped by digitally drawing the 
feature in the field using the best approximation of the physical location and shape, which may be 
refined later using aerial photos. 
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Exhibit 3-2. Photograph at A&B No. 3 Showing Overburden from Bulldozer Cuts 

3.4 Stockpile Area 
Description: An area where ore was stored before hauling it to a mill (see Exhibit 3-3, below).  

Lines of evidence: 

 Generally flat. 

 Has elevated gamma activity that is inconsistent with the surrounding land surface and geology, 
which generally have lower gamma activity.  

 Located near a haul road and possibly near a source of ore (e.g., production bulldozer cuts, mine pit). 

 Flakes and other small clasts of uranium ore or protore (usually distinct from immediately surrounding 
geology) may be present.  

Mapping techniques: 

 Stockpile areas are mapped by charting the outside of the physical, visual, and/or gamma activity 
evidence.  

 Review of historical aerial photographs and/or documents may aid delineation. 
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Exhibit 3-3. Photograph at A&B No. 3 Showing Stockpile Area 

3.5 Visible Remaining Waste 
Description: Ore or protore that was mined but not transported offsite to the stockpile area or mill.  

Lines of evidence: 

 Moderate to high gamma activity 

 Appears to have been transported to its current location (i.e., not in place or associated with the 
underlying geology).  

 Usually a small area.  

 Flakes and other small clasts of uranium ore or protore (usually distinct from immediately surrounding 
geology) may be present. 

Mapping techniques: 

 Visible remaining waste is mapped by charting the outside of the physical, visual, and/or gamma 
activity evidence. 

3.6 Wastepile 
Description: Pile of waste rock or overburden material from a large area or disparate locations onsite that 
have been collected to clear space for exploration or production activities (see Exhibit 3-4, below). 
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Lines of evidence: 

 Odd or irregularly shaped pile of rocks. 

 Out of place with the surrounding geology. 

Mapping techniques: 

 Wastepiles are mapped by charting the outermost extent of the visibly different rock (i.e., type, 
mineralogy, clast size, texture) that forms the pile. 

 

 
Exhibit 3-4. Photograph at A&B No. 3 Showing Wastepile Area 

4 RECLAMATION FEATURES 
Reclamation features were created during the reclamation phase of the mining process, when Navajo 
Abandoned Mine Lands (NAML) performed activities to address physical and/or radiological hazards at 
AUMs. Some reclamation features are associated with undisturbed material with elevated gamma 
radiation levels (i.e., naturally occurring radioactive material or NORM). 

4.1 Cover 
Description: Material used to cover disturbed areas or cover areas that exhibit elevated gamma activity 
(see Exhibit 4-1, below). Cover material may be native to a site or brought in from offsite.  

Lines of evidence: 

 Can be distinguished from undisturbed areas by the presence of erosional features such as rills, 
which normally do not form in natural soils and slopes. 
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 May be geologically and/or geomorphologically anomalous with unnatural slopes and erosional 
features. 

 May exhibit an abrupt change in texture, color, or both from the surrounding ground surface.  

 May be discernible by greater or less prevalence of vegetation. Are often devoid of vegetation. Other 
non-native covers may support unique species.  

 Cover materials usually have low gamma activity. Erosional features, such as rills, may expose 
interred material that may exhibit elevated gamma activity compared to the cover material.  

 Typically graded.  

 Erosion prevention features (e.g., water bars, rip-rap) may be present.  

Mapping techniques: 

 Cover areas are mapped by charting the edges of visually discernible material.  

 Review of historical aerial photographs and/or documents may aid delineation, particularly when 
cover is associated with a mine pit. Where cover material was applied to envelop a mine pit, the cover 
area is likely to be larger than the pit that was covered.  

 
Exhibit 4-1. Photograph at A&B No. 2 Showing NAML Cover  

4.2 Borrow Area 
Description: An area where material (borrow) was removed to cover disturbed areas or cover areas that 
exhibit elevated gamma activity (see Exhibit 4-2, below).  
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Lines of evidence:  

 May show evidence of bulldozer cut, including shallow windrows. 

 Usually has a low grade or pitch. 

 Low gamma activity but may be elevated in places due to excavation of naturally mineralized 
material. 

 The surface is less elutriated than the surrounding undisturbed ground surface.  

 Sometimes graded. 

 Usually adjacent to areas that were covered using the borrow material. 

Mapping techniques: 

 Borrow areas are mapped by charting the edges of visually discernible material.  

 If an area cannot be discerned between borrow or cover, then it will be mapped as cover. 

 Review of historical aerial photographs and/or NAML documents may aid delineation.  

 
Exhibit 4-2. Photograph at A&B No. 2 Showing Borrow Area 

4.3 Ripped Road/Scarified Road 
Description: An access road used by NAML equipment during reclamation activities. These roads were 
then ripped by bulldozers or scarified to prevent usage after reclamation activities ceased (see Exhibit 4-
3, below). 
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Lines of evidence: 

 Long, shallow, linear feature, which often has windrows on either side. 

 Often has a gentle pitch or is flat. 

 Measures 10 to 15 feet wide.  

 Usually devoid of vegetation.  

 Leads to an area that was reclaimed. 

 Comparison of historical aerials before and after reclamation may distinguish between a reclamation 
or haul road.  

 Uncommon, because most reclaimed features were accessed via existing haul roads.  

Mapping techniques:  

 Ripped roads are mapped by charting the outside of the road scar or the outside of the windrows that 
line the road scar, if present.  

 Because they are often visible in aerial photographs, review of historical aerial photographs and 
documents may aid delineation. 

 
Exhibit 4-3. Photograph at A&B No. 2 Showing Ripped/Scarified Road 
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Client: EnPro Holdings, Inc. Normalization Factors
Location: Cameron, AZ

Field Event Meter Color Normalization Factor

4/4 - 5/16/2018

Black (K)

1.20

10/28 - 11/13/2018 1.23

5/1 - 5/23/2019 1.06

11/12/2019 1.05

4/4 - 5/16/2018

Blue (B)

1.06

10/28 - 11/13/2018 1.05

5/1  5/23/2019 1.07 
11/6  12/15/2019 1.05 

11/13 - 11/17/2017

Green (G)

1.00

1/17 - 1/25/2018 1.01

10/28 - 11/13/2018 0.99

5/1 - 5/23/2019 1.01

11/12/2019 0.99

4/4 - 5/16/2018

Orange (O)

1.05

10/28 - 11/13/2018 1.04

5/1 - 5/23/2019 1.06

11/12/2019 1.06

11/13 - 11/17/2017

Red (R)

1.13

1/17 - 1/25/2018 1.11

4/4 - 5/16/2018 1.07

5/1 - 5/23/2019 1.15

11/13 - 11/17/2017

White (W)

1.00

1/17 - 1/25/2018 1.01

4/4 - 5/16/2018 1.00

10/28 - 11/13/2018 1.00

5/1 - 5/23/2019 1.00

11/13 - 11/17/2017

Yellow (Y)

1.00

1/17 - 1/25/2018 1.00

4/4 - 5/16/2018 1.00

10/28 - 11/13/2018 1.00

5/1 - 5/23/2019 1.00

11/12/2019 1.00



Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Equipment ID Form

Monitor make: Bicron Monitor model: micro rem Monitor make: Monitor model:

Monitor serial #:C070H Rental Prep: JD Monitor serial #: Rental Prep:

Calibration date:6/7/2017 Calibration due: 6/7/2018 Calibration date: Calibration due:

Rental Company: CoPhysics Rental Company:

Date onsite: 10.28.17 Date offsite: 11.18.17 Date onsite: Date offsite:

Probe make: Ludlum Probe model: 44-10 Probe make: Ludlum Probe model: 44-10

Probe serial #: 92346 Rental Prep: JD Probe serial #: 63744 Rental Prep: JD

Meter make: Ludlum Meter model: 2221 Meter make: Ludlum Meter model: 2221

Meter serial #: 322684 Rental Prep: JD Meter serial #: 313997 Rental Prep: JD

Calibration Date:10.13.17 Calibration Due:10.13.18 Calibration Date:10.11.17 Calibration Due:10.11.18

Rental Company:Co Physics Rental Company: Co Physics

Date onsite: 10.28.17 Date offsite: 11.18.17 Date onsite: 10.28.17 Date offsite: 11.18.17

Probe make: Ludlum Probe model: 44-10 Probe make: Ludlum Probe model: 44-10

Probe serial #: 156400 Rental Prep: JD Probe serial #: 168574 Rental Prep: JD

Meter make: Ludlum Meter model: 2221 Meter make: Ludlum Meter model: 2221

Meter serial #: 197793 Rental Prep: JD Meter serial #: 32267 Rental Prep: JD

Calibration Date:10.13.17 Calibration Due:10.13.18 Calibration Date:9.19.17 Calibration Due:9.19.18

Rental Company:Co Physics Rental Company: Co Physics

Date onsite: 10.28.17 Date offsite: 11.18.17 Date onsite: 10.28.17 Date offsite: 11.18.17

Probe make: Ludlum Probe model: 43-89 Probe make: Ludlum Probe model: 48-89

Probe serial #: 245325 Rental Prep: JD Probe serial #: 245353 Rental Prep: JD

Meter make: Ludlum Meter model: 2360 Meter make: Ludlum Meter model: 2360

Meter serial #: 141322 Rental Prep: JD Meter serial #: 167712 Rental Prep: JD

Calibration Date:10.16.17 Calibration Due:10.16.18 Calibration Date:10.15.17 Calibration Due:10.15.18

Rental Company:Co Physics Rental Company:Co Physics

Date onsite: 10.28.17 Date offsite: 11.18.17 Date onsite: 10.28.17 Date offsite: 11.18.17

Probe make: Ludlum Probe model: 44-9 Probe make: Ludlum Probe model: 44-9

Probe serial #: 405675 Rental Prep: JD Probe serial #: 62139 Rental Prep: JD

Meter make: Ludlum Meter model: 3 Meter make: Ludlum Meter model: 3

Meter serial #: 77141 Rental Prep: JD Meter serial #: 83924 Rental Prep: JD

Calibration Date:2.21.17 Calibration Due:2.21.18 Calibration Date:2.21.17 Calibration Due:2.21.18

Rental Company:Co Physics Rental Company:Co Physics

Date onsite: 10.28.17 Date offsite: 11.18.17 Date onsite: 10.28.17 Date offsite: 11.18.17

Source type: Cs-137 Source date: Dec-97 Source type: Th-230 Source date: 1/1/1994

Source activity: <1μCi Source make: The Source Source activity: 15000 DPM Source make: The Source

2x2: ___White_____ 2x2: ___Green_____

Check Sources

Check Source: __B______ Check Source: ___A_____

2x2: ____Red____ 2x2: ____Yellow____

MicroR: __Orange__

MicroR Scintillators

MicroR: ____

2x2 Scintillators

Pancake GM Tube

Pancake: __White______ Pancake: __Green______

Alpha/Beta

Alpha/Beta: ___Yellow_____ Alpha/Beta: ____White____
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Client: EnPro Holdings, Inc

Location: Cameron, AZ
2x2 Drift QC Form

2x2: Red

Check source: B

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

10.28.17 9:27:00 AM 6.1 1151 100 3742 out fast 8332 16676 KMB

8575 16520

8631 16464

8844 16451

8580 16749

8493 16546

8702 16555

8661 16558

8623 16652

8647 16772

Average 8608.8 16594.3

10% of average 860.88 1659.43

20% of average 1721.76 3318.86

Min = average - 10% 7747.92 14934.87

Max = average + 10% 9469.68 18253.73

Min = average - 20% 6887.04 13275.44

Max = average + 20% 10330.56 19913.16

High Voltage Min = HV - 20 volts 1131

High Voltage Max = HV + 20 volts 1171
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Client: EnPro Holdings, Inc

Location: Cameron, AZ
2x2 Drift QC Form

2x2: Yellow

Check source: B

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

10.28.17 9:59:00 AM 6 1050 100 3942 out fast 9988 18970 KMB

9731 18899

9700 18386

9696 18823

9865 18909

9643 18881

9917 18845

9817 18908

10089 18774

9890 18907

Average 9833.6 18830.2

10% of average 983.36 1883.02

20% of average 1966.72 3766.04

Min = average - 10% 8850.24 16947.18

Max = average + 10% 10816.96 20713.22

Min = average - 20% 7866.88 15064.16

Max = average + 20% 11800.32 22596.24

High Voltage Min = HV - 20 volts 1030

High Voltage Max = HV + 20 volts 1070
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Client: EnPro Holdings, Inc

Location: Cameron, AZ
2x2 Drift QC Form

2x2: White

Check source: B

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

10.28.17 10:45:00 AM 6 1052 100 3808 out fast 9862 18935 KMB

9801 18878

9933 18737

10165 18867

9787 18654

9819 18838

9797 18915

9752 19006

9907 18978

9882 18863

Average 9870.5 18867.1

10% of average 987.05 1886.71

20% of average 1974.1 3773.42

Min = average - 10% 8883.45 16980.39

Max = average + 10% 10857.55 20753.81

Min = average - 20% 7896.4 15093.68

Max = average + 20% 11844.6 22640.52

High Voltage Min = HV - 20 volts 1032

High Voltage Max = HV + 20 volts 1072
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Client: EnPro Holdings, Inc

Location: Cameron, AZ
2x2 Drift QC Form

2x2: Green

Check source: B

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

10.28.17 11:15:00 AM 6.1 1123 98 3762 out fast 9378 18540 KMB

9654 18941

9665 18635

9540 18866

9593 18760

9629 18731

9811 18801

9711 18907

9524 18699

9524 19038

Average 9602.9 18791.8

10% of average 960.29 1879.18

20% of average 1920.58 3758.36

Min = average - 10% 8642.61 16912.62

Max = average + 10% 10563.19 20670.98

Min = average - 20% 7682.32 15033.44

Max = average + 20% 11523.48 22550.16

High Voltage Min = HV - 20 volts 1103

High Voltage Max = HV + 20 volts 1143
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Client: EnPro Holdings, Inc

Location: Cameron, AZ
2x2 Daily QC Form

2x2: Red Parameter Min Max

Check source: B Non-source 6887 10331

Source 13275 19913

HV 1131 1171

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting (in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

11/13/2017 6:02 6.1 1158 103 3739 out fast 9050 17460 KMB

11/13/2017 17:41 5.7 1158 105 3773 out fast 8782 16880 KMB Batteries replaced 

11/14/2017 6:10 6.1 1158 103 3780 out fast 8985 17108 KMB

11/14/2017 18:00 5.6 1159 105 3741 out fast 8506 16661 KMB batteries replaced

11/15/2017 6:00 6.1 1158 104 3765 out fast 8809 16999 KMB

11/15/2017 17:39 5.7 1160 105 3746 out fast 8807 16874 KMB Batteries replaced

11/16/2017 6:09 6.2 1160 104 3780 out fast 9075 17471 KMB

11/16/2017 17:39 5.7 1160 106 3742 out fast 8436 16520 KMB Batteries replaced

11/17/2017 6:08 6.2 1158 104 3775 out fast 8883 16498 KMB

11/17/2017 14:00 5.9 1159 104 3763 out fast 8276 16521 KMB

2x2: Yellow Parameter Min Max

Check source: B Non-source 7867 11800

Source 15064 22596

HV 1030 1070

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting (in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

11/13/2017 6:06 6.1 1052 100 3951 out fast 10567 19489 KMB

11/13/2017 17:43 5.7 1052 100 3957 out fats 9960 18981 KMB batteries replaced

11/14/2017 6:12 6.1 1052 100 3952 out fast 10442 19612 KMB

11/14/2107 18:01 5.7 1050 100 3954 out fast 9468 18421 KMB batteries replaced

11/15/2017 6:00 6.1 1052 100 3964 out fast 10146 19258 KMB

11/15/2017 17:40 5.9 1053 100 3950 out fast 9847 19225 KMB Batteries replaced

11/16/2017 6:10 6.1 1053 100 3952 out fast 10685 19690 KMB

11/16/2017 17:41 5.7 1052 100 3966 out fast 9598 18897 KMB Batteries replaced

11/17/2017 6:10 6.2 1052 100 3954 out fast 9431 18908 KMB

11/17/2017 14:00 5.9 1053 99 3952 out fast 9498 19009 KMB
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Client: EnPro Holdings, Inc

Location: Cameron, AZ
2x2 Daily QC Form

2x2: White Parameter Min Max

Check source: B Non-source 7896 11845

Source 15094 22641

HV 1032 1072

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting (in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

11/13/2017 6:07 6.2 1055 102 3826 out fast 10627 19460 KMB

11/13/2017 17:45 5.9 1056 102 3815 out fast 10192 19119 KMB batteries replaced 

11/14/2017 6:13 6.2 1056 103 3841 out fast 10407 19766 KMB

11/14/2017 18:02 5.8 1052 100 3816 out fast 10097 18669 KMB batteries replaced

11/15/2017 6:00 6.1 1055 101 3821 out fast 10350 19273 KMB

11/15/2017 17:41 5.9 1057 101 3840 out fast 9972 19004 KMB Batteries replaced

11/16/2017 6:12 6.1 1055 101 3841 out fast 10745 19893 KMB

11/16/2017 17:43 5.8 1055 101 3840 out fast 9806 18666 KMB Batteries replaced

11/17/2017 6:11 6.2 1057 101 3823 out fast 9820 18484 KMB

11/17/2017 14:00 6 1057 101 3823 out fast 9419 18666 KMB

2x2: Green Parameter Min Max

Check source: B Non-source 7682 11523

Source 15033 22550

HV 1103 1143

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting (in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

11/13/2017 6:02 6.1 1127 99 3733 out fast 10318 19584 KMB

11/13/2017 17:45 5.6 1126 99 3725 out fast 9884 18950 KMB batteries replaced 

11/14/2017 6:14 6.2 1127 100 3782 out fast 10140 19746 KMB

11/14/2017 18:03 5.6 1124 99 3771 out fast 9771 19036 KMB batteries replaced

11/15/2017 6:00 6.1 1127 99 3780 out fast 9898 19384 KMB

11/15/2017 17:43 5.7 1128 100 3754 out fast 9937 18831 KMB Batteries replaced

11/16/2017 6:14 6.2 1128 99 3751 out fast 10432 19306 KMB

11/16/2017 17:43 5.6 1126 99 3742 out fast 9880 18812 KMB Batteries replaced

11/17/2017 6:13 6.1 1127 99 3781 out fast 9776 18633 KMB

11/17/2017 14:00 5.8 1127 99 3731 out fast 9422 19062 KMB
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Client: EnPro Holdings, Inc

Location: Cameron, AZ
Pancake Drift QC Form

Pancake: Green

Check source: B

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

10.28.17 13:50:00 PM 4.3 110 100 AT

80 160

50 120

40 140

80 120

40 80

70 130

90 150

50 190

100 220

Average 71 141

10% of average 7 14

20% of average 14 28

Min = average - 10% 64 127

Max = average + 10% 78 155

Min = average - 20% 57 113

Max = average + 20% 85 169
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Client: EnPro Holdings, Inc

Location: Cameron, AZ
Pancake Drift QC Form

Pancake: White

Check source: B

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

10.28.17 13:50 PM 1.8 60 80

100 80

80 120

60 160

100 100

80 180

60 140

60 100

80 120

110 100

Average 79 118

10% of average 8 12

20% of average 16 24

Min = average - 10% 71 106

Max = average + 10% 87 130

Min = average - 20% 63 94

Max = average + 20% 95 142
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Client: EnPro Holdings, Inc

Location: Cameron, AZ
Pancake Daily QC Form

Pancake: Green Parameter Min Max

Check source: B Non-source 57 85

Source 113 169

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

11/13/2017 6:17 4.3 70 110 AT

11/13/2017 17:54 4.3 80 110 AT

11/14/2017 6:26 4.3 70 130 AT

11/14/2017 18:10 4.2 90 140 AT

11/15/2017 6:00 4.2 60 140 AT

11/15/2017 17:50 4.2 80 120 AT

11/16/2017 6:27 4.1 50 120 AT

11/16/2017 17:51 4.1 60 120 AT

11/17/2017 6:14 4.1 70 120 AT

11/17/2017 14:00 4.1 60 110 AT

Pancake: White Parameter Min Max

Check source: B Non-source 63 95

Source 94 142

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

11/13/2017 6:18 1.8 50 100 AT Did not use

11/14/2017 6:25 1.8 70 110 AT Did not use
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Client: EnPro Holdings, Inc

Location: Cameron, AZ
Alpha/Beta Drift QC Form

Probe: White 

Check source: A and B

Date Time
Battery 

(relative)

HV Setting 

(kV)

One Minute 

Non-Source 

Alpha 

Reading

One Minute 

Source Alpha 

Reading 

One Minute 

Non-Source 

Beta Reading

One Minute 

Source Beta 

Reading

RSO 

Approval
Comments:

43036 15:17:00 PM 2.3 0.6 4 1155 372 4472 AT

4 1114 409 4634

3 1190 414 4503

3 1146 391 4627

3 1173 397 4402

2 1100 368 4459

1 1119 410 4469

6 1165 408 4547

1 1101 387 4490

3 1155 392 4479

Average 3 1142 395 4508

10% of average 0 114 39 451

20% of average 1 228 79 902

Min = average - 10% 3 1028 355 4057

Max = average + 10% 3 1256 434 4959

Min = average - 20% 2 913 316 3607

Max = average + 20% 4 1370 474 5410
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Client: EnPro Holdings, Inc

Location: Cameron, AZ
Alpha/Beta Drift QC Form

2x2: Yellow

Check source: A and B

Date Time
Battery 

(relative)

HV Setting 

(kV)

One Minute 

Non-Source 

Alpha 

Reading

One Minute 

Source Alpha 

Reading 

One Minute 

Non-Source 

Beta Reading

One Minute 

Source Beta 

Reading

RSO 

Approval
Comments:

10/28/2017 15:01 2.5 0.6 3 1207 471 5300 AT

2 1181 441 5384

3 1145 515 5288

5 1189 517 5291

3 1229 508 5365

5 1221 485 5361

3 1200 495 5341

5 1267 456 5323

3 1255 505 5361

4 1190 445 5206

Average 4 1208 484 5322

10% of average 0 121 48 532

20% of average 1 242 97 1064

Min = average - 10% 3 1088 435 4790

Max = average + 10% 4 1329 532 5854

Min = average - 20% 3 967 387 4258

Max = average + 20% 4 1450 581 6386
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Client: EnPro Holdings, Inc

Location: Cameron, AZ
Alpha/Beta Drift QC Form

Probe: White Parameter Min Max

Check source: A and B Alpha Non-Source 2 4

Alpha Source 913 1370

Beta Non-Source 316 474

Beta Source 3607 5410

Date Time Battery (volts)

One Minute 

Non-Source 

Alpha 

Reading

One Minute Source 

Alpha Reading 

One Minute 

Non-Source 

Beta Reading

One Minute 

Source Beta 

Reading

RSO Approval Comments:

11/13/2017 6:21 2.3 7 1085 576 4715 AT

11/13/2017 17:56 2.3 3 1097 523 4583 AT

11/14/2017 6:29 2.3 9 1183 453 4692 AT

11/14/2017 18:12 2.3 5 954 476 4432 AT

11/15/2017 6:00 2.3 6 1065 522 4991 AT

11/15/2017 17:53 2.3 9 1065 650 4555 AT

11/16/2017 6:31 2.3 4 1574 556 4608 AT

11/16/2017 17:55 2.3 3 1052 425 4526 AT

11/17/2017 6:26 2.3 8 1195 476 4276 AT

11/17/2017 14:00 2.3 7 1619 542 4499 AT

2x2: Yellow Parameter Min Max

Check source: A and B Alpha Non-Source 3 4

Alpha Source 967 1450

Beta Non-Source 387 581

Beta Source 4258 6386

Date Time Battery (volts)

One Minute 

Non-Source 

Alpha 

Reading

One Minute Source 

Alpha Reading 

One Minute 

Non-Source 

Beta Reading

One Minute 

Source Beta 

Reading

RSO Approval Comments:

11/13/12017 6:26 2.5 6 1214 8406 11574 AT did not use 

11/14/2017 6:30 2.5 6 1252 12423 20809 AT did not use

11/15/2017 6:00 2.5 13 14756 AT pulled from use

11/16/2017 6:29 2.5 8 1225 5800 11577 AT

11/17/2017 6.33 2.5 10 1195 7401 17274 AT
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Client: EnPro Holdings, Inc

Location: Cameron, AZ
Drift 2x2 QC Form

MicroR: Orange

Check source: B

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
 RSO Approval  Comments: 

11.3.17 8:41 200 5 17 AT HV 120

7 16

5 15

6 16

5 17

6 18

8 18

8 14

6 15

5 14

Average 6 16

10% of average 1 2

20% of average 1 3

Min = average - 10% 5 14

Max = average + 10% 7 18

Min = average - 20% 5 13

Max = average + 20% 7 19
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Client: EnPro Holdings, Inc

Location: Cameron, AZ
MicroR Daily QC Form

MicroR: Orange Parameter Min Max

Check source: B Non-source 5 7

Source 13 19

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
 RSO Approval  Comments: 

11/3/2017 9:05 200 6 16 AT HV 120

11/3/2017 19:03 200 6 14 AT HV 120

11/4/2017 7:46 190 5 15 AT HV 125 Did not use

11/6/2017 7:11 190 5 15 AT Did not use

11/7/2017 6:32 200 4 16 AT Did not use

11/8/2017 6:39 200 5 15 AT

11/8/2017 17:46 200 5 16 AT

11/9/2017 6:45 200 7 15 AT did not use

11/10/2017 6:19 200 6 18 AT did not use

11/13/2017 6:20 200 7 17 AT did not use

11/14/2017 6:27 200 6 16 AT did not use

11/15/2017 6:00 200 5 18 AT did not use

11/16/2017 6:24 200 5 18 AT

11/16/2017 17:03 180 5 15 AT

11/17/2017 6:17 200 6 16 AT
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
Radiation Safety Officer 

Daily Field Log

Name: Amanda Townsend Date: 11/13/2017

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

700 Arcadis Amanda Townsend 1700 Badges distributed:   Y  

700 Arcadis Brandon Nichalson 1700 Previous day issues discussed:   Y  

700 Arcadis Jesse Kass 1700 Decon setup:   Y  

700 Arcadis Krista Brown 1700 MicroR meter QC complete:   Y  

700 Navajo Liason Guy Horsen 1700 Pancake QC complete:   Y  

2x2 QC complete:   Y  

Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y  

MicroR meter QC complete:   Y  

Pancake QC complete:   Y  

2x2 QC complete:   Y  

Decon complete:   Y  

Equipment operational issues resolved:  N/A

RSO Scope of Work

A&B No. 3 

Time Field Notes

see field log

Badge Log
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ

Radiation Safety Officer 
Daily Field Log

Name: Amanda Townsend Date: 11/14/2017

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

700 Arcadis Amanda Townsend 1700 Badges distributed:   Y  

700 Arcadis Brandon Nichalson 1700 Previous day issues discussed:   Y  

700 Arcadis Jesse Kass 1700 Decon setup:   Y  

700 Arcadis Krista Brown 1700 MicroR meter QC complete:   Y  

700 Navajo Liason Guy Horsen 1700 Pancake QC complete:   Y  

2x2 QC complete:   Y  

Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y  

MicroR meter QC complete:   Y  

Pancake QC complete:   Y  

2x2 QC complete:   Y  

Decon complete:   Y  

Equipment operational issues resolved:  N/A

RSO Scope of Work

A&B No. 3 

Time Field Notes

see field log

Badge Log
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
Radiation Safety Officer 

Daily Field Log

Name: Amanda Townsend Date: 11/15/2017

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

730 Arcadis Amanda Townsend 1730 Badges distributed:   Y  

730 Arcadis Brandon Nichalson 1730 Previous day issues discussed:   Y  

730 Arcadis Jesse Kass 1730 Decon setup:   Y  

730 Arcadis Krista Brown 1730 MicroR meter QC complete:   Y  

730 Navajo Liason Guy Horsen 1730 Pancake QC complete:   Y  

2x2 QC complete:   Y  

Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y  

MicroR meter QC complete:   Y  

Pancake QC complete:   Y  

2x2 QC complete:   Y  

Decon complete:   Y  

Equipment operational issues resolved:  N/A

RSO Scope of Work

A&B No. 3 

Time Field Notes

see field log

Badge Log
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
Radiation Safety Officer 

Daily Field Log

Name: Amanda Townsend Date: 11/16/2017

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

700 Arcadis Amanda Townsend 1730 Badges distributed:   Y  

700 Arcadis Brandon Nichalson 1730 Previous day issues discussed:   Y  

700 Arcadis Jesse Kass 1730 Decon setup:   Y  

700 Arcadis Krista Brown 1730 MicroR meter QC complete:   Y  

700 Navajo Liason Guy Horsen 1730 Pancake QC complete:   Y  

2x2 QC complete:   Y  

Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y  

MicroR meter QC complete:   Y  

Pancake QC complete:   Y  

2x2 QC complete:   Y  

Decon complete:   Y  

Equipment operational issues resolved:  N/A

RSO Scope of Work

A&B No. 3 

Time Field Notes

see field log

Badge Log
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ

Radiation Safety Officer 
Daily Field Log

Name: Amanda Townsend Date: 11/17/2017

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

730 Arcadis Amanda Townsend 1730 Badges distributed:   Y  

730 Arcadis Brandon Nichalson 1730 Previous day issues discussed:   Y  

730 Arcadis Jesse Kass 1730 Decon setup:   Y  

730 Arcadis Krista Brown 1730 MicroR meter QC complete:   Y  

730 Navajo Liason Guy Horsen 1730 Pancake QC complete:   Y  

2x2 QC complete:   Y  

Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y  

MicroR meter QC complete:   Y  

Pancake QC complete:   Y  

2x2 QC complete:   Y  

Decon complete:   Y  

Equipment operational issues resolved:  N/A

RSO Scope of Work

A&B No. 3 

Time Field Notes

see field log

Badge Log
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Equipment ID Form

Monitor make: Ludlum Monitor model: 12S Monitor make: Bicron Monitor model: micro rem

Monitor serial #:77640 Rental Prep: TR Monitor serial #:C070H Rental Prep: JD

Calibration date:1/3/2018 Calibration due: 1/3/2019 Calibration date:6/7/2017 Calibration due: 6/7/2018

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 1/23/2018 Date offsite: 1/26/2018 Date onsite: 1/23/2018 Date offsite: 1/26/2018

Probe make: Ludlum Probe model: 44-10 Probe make: Ludlum Probe model: 44-10

Probe serial #: 156400 Rental Prep: JD Probe serial #: 92346 Rental Prep: JD

Meter make: Ludlum Meter model: 2221 Meter make: Ludlum Meter model: 2221

Meter serial #: 197793 Rental Prep: JD Meter serial #: 322684 Rental Prep: JD

Calibration Date: 10/13/2017 Calibration Due: 10/13/2018 Calibration Date: 10/13/2017 Calibration Due: 10/13/2018

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 1/16/2018 Date offsite: 1/26/2018 Date onsite: 1/16/2018 Date offsite: 1/26/2018

Probe make: Ludlum Probe model: 44-9 Probe make: Ludlum Probe model: 44-9

Probe serial #: 63744 Rental Prep: JD Probe serial #: 168574 Rental Prep: JD

Meter make: Ludlum Meter model: 2221 Meter make: Ludlum Meter model: 2221

Meter serial #: 313997 Rental Prep: JD Meter serial #: 322674 Rental Prep: JD

Calibration Date: 10/11/2017 Calibration Due: 10/11/2018 Calibration Date: 9/19/2017 Calibration Due: 9/19/2018

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 1/16/2018 Date offsite: 1/26/2018 Date onsite: 1/16/2018 Date offsite: 1/26/2018

Probe make: Ludlum Probe model: 44-2 Probe make: Ludlum Probe model: 44-2

Probe serial #: 80485 Rental Prep: JD Probe serial #: 111075 Rental Prep: JD

Meter make: Ludlum Meter model: 2241 Meter make: Ludlum Meter model: 2241

Meter serial #: 316729 Rental Prep: JD Meter serial #: 236439 Rental Prep: JD

Calibration Date: 12/2/2017 Calibration Due: 12/2/2018 Calibration Date: 10/23/2017 Calibration Due: 10/23/2018

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 1/16/2018 Date offsite: 1/26/2018 Date onsite: 1/16/2018 Date offsite: 1/26/2018

2x2: __Yellow___ 2x2: __Green__

1x1 Scintillators

1x1: __Red___

MicroR Scintillators

MicroR: __Orange__

2x2 Scintillators

1x1: __Green/White__

2x2: _White__ 2x2: __Red___

MicroR: Blue
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Equipment ID Form

Probe make: Ludlum Probe model: 43-89 Probe make: Ludlum Probe model: 43-89

Probe serial #: 245325 Rental Prep: JD Probe serial #: 245353 Rental Prep: JD

Meter make: Ludlum Meter model: 2360 Meter make: Ludlum Meter model: 2360

Meter serial #: 141322 Rental Prep: JD Meter serial #: 167712 Rental Prep: JD

Calibration Date: 10/16/2017 Calibration Due: 10/16/2018 Calibration Date: 10/15/2017 Calibration Due: 10/15/2018

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 1/16/2018 Date offsite: 1/26/2018 Date onsite: 1/16/2018 Date offsite: 1/26/2018

Probe make: Ludlum Probe model: 44-9 Probe make: Ludlum Probe model: 44-9

Probe serial #: 105675 Rental Prep: TR Probe serial #: 62139 Rental Prep: TR

Meter make: Ludlum Meter model: 3 Meter make: Ludlum Meter model: 3

Meter serial #: 77141 Rental Prep: TR Meter serial #: 83924 Rental Prep: TR

Calibration Date: 11/30/2017 Calibration Due: 11/30/2018 Calibration Date: 11/30/2017 Calibration Due: 11/30/2018

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 1/16/2018 Date offsite: 1/26/2018 Date onsite: 1/16/2018 Date offsite: 1/26/2018

Source type: Cs-137 Source date: 1994 Source type: Th-230 Source date: 1/1/1994

Source activity: 1μCi Source make: The Source Source activity: 15000 DPM Source make: The Source

Source type: Tc-99 Source date: Jan-73

Source activity: 0.042 uCi Source make: NEN

Serial #: E02276

Check Source: __Tc-99__ Check Source: _____

Check Sources

Check Source: ___B____ Check Source: __Th-230___

Pancake: __White__ Pancake: __Green__

Alpha/Beta

Alpha/Beta: ___Yellow_____ Alpha/Beta: ___White_____

Pancake GM Tube
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
2x2 Drift QC Form

2x2: Red

Check source: B

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

1/16/2018 3:10 6.1 1202 101 3813 out fast 7348 15270 KMB

7291 15324

7578 15565

7383 15262

7212 15212

7446 15291

7362 15396

7499 15465

7594 15428

7319 15163

Average 7403 15338

10% of average 740 1534

20% of average 1481 3068

Min = average - 10% 6663 13804

Max = average + 10% 8144 16871

Min = average - 20% 5923 12270

Max = average + 20% 8884 18405

High Voltage Min = HV - 20 volts 1182

High Voltage Max = HV + 20 volts 1222
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
2x2 Drift QC Form

2x2: Yellow

Check source: B

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

1/16/2018 3:39 6.2 1061 101 3981 out fast 7974 16978 KMB

7956 16729

8006 16583

7954 17020

7925 16887

8000 16800

7857 17042

8000 17029

8006 16677

7944 17043

Average 7962 16879

10% of average 796 1688

20% of average 1592 3376

Min = average - 10% 7166 15191

Max = average + 10% 8758 18567

Min = average - 20% 6370 13503

Max = average + 20% 9555 20255

High Voltage Min = HV - 20 volts 1041

High Voltage Max = HV + 20 volts 1081
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
2x2 Drift QC Form

2x2: White

Check source: B

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

1/16/2018 2:34 6.2 1048 101 3874 out fast 7843 17092

7857 16986

8328 17140

7889 16670

8042 16617

8040 17192

8004 16956

8044 17024

7954 16942

7950 16821

Average 7995 16944

10% of average 800 1694

20% of average 1599 3389

Min = average - 10% 7196 15250

Max = average + 10% 8795 18638

Min = average - 20% 6396 13555

Max = average + 20% 9594 20333

High Voltage Min = HV - 20 volts 1028

High Voltage Max = HV + 20 volts 1068
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
2x2 Drift QC Form

2x2: Green

Check source: B

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

1/16/2018 4:06 6.1 1128 99 3812 out fast 7865 17115

7656 17048

7889 16675

8006 16649

7844 16650

7852 16484

7973 16711

7877 16616

7854 16939

7825 17070

Average 7864 16796

10% of average 786 1680

20% of average 1573 3359

Min = average - 10% 7078 15116

Max = average + 10% 8651 18475

Min = average - 20% 6291 13437

Max = average + 20% 9437 20155

High Voltage Min = HV - 20 volts 1108

High Voltage Max = HV + 20 volts 1148
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
2x2 Daily QC Form

2x2: Red Parameter Min Max

Check source: B Non-source 5923 8884

Source 12270 18405

HV 1182 1222

Date Time Battery (volts)
HV Setting 

(volts)
Threshold

Window 

Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

1/17/2018 618 6 1203 101 3791 out fast 7530 15260 KMB

1/17/2018 1813 5.6 1205 101 3812 out fast 7458 15709 KMB battery change 

1/18/2018 610 6.2 1202 101 3814 out fast 7790 15882 KMB

1/18/2018 1830 5.6 1203 102 3776 out fast 8824 16804 KMB battery change 

1/19/2018 620 6.2 1204 102 3810 out fast 8817 16534 KMB
Higher counts, due to 

weather change.

1/19/2018 1809 5.6 1206 103 3808 out fast 7538 15969 KMB battery change

1/22/2018 707 6.2 1205 102 3788 out fast 7291 15672 KMB

1/22/2018 1746 5.6 1213 107 3795 out fast 7120 15093 KMB battery change

1/23/2018 606 6.2 1208 105 3815 out fast 8035 16138 KMB

1/23/2018 18:10 5.7 1214 112 38087 out fast 7129 16356 KMB battery change

1/24/2018 603 6.2 1206 105 3816 out fast 8671 17356 KMB

1/24/2018 18:07 5.6 1219 116 3785 out fast 7303 15624 KMB battery change

1/25/2018 601 6.2 1206 103 3819 out fast 8503 16503 KMB

1/25/2018 1612 5.7 1209 106 3777 out fast 7611 15508 KMB
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
2x2 Daily QC Form

2x2: Yellow Parameter Min Max

Check source: B Non-source 6370 9555

Source 13503 20255

HV 1041 1081

Date Time Battery (volts)
HV Setting 

(volts)
Threshold

Window 

Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

1/17/2018 622 6.1 1061 100 3982 out fast 7846 16845 KMB

1/17/2018 1815 5.8 1064 101 3988 out fast 7703 16893 KMB battery change

1/18/2018 612 6.2 1060 101 3983 out fats 8468 17441 KMB

1/18/2018 1833 5.8 1061 102 3988 out fast 9880 18461 KMB battery change 

1/19/2018 623 6.2 1061 101 3982 out fast 9360 18377 KMB
Higher counts, due to 

weather change.

1/19/2018 1811 5.7 1060 100 3981 out fast 8588 17307 KMB battery change

1/22/2018 705 6.2 1051 102 3990 out fast 8386 17256 KMB

1/22/2018 1746 5.8 1064 100 3986 out fast 7540 16848 KMB battery change

1/23/2018 608 6.2 1061 101 3989 out fast 8974 17638 KMB

1/23/2018 1806 5.8 1063 101 3989 out fast 7848 19761 KMB battery change

1/24/2018 604 6.2 1061 102 3985 out fast 9341 18694 KMB

1/24/2018 18:08 5.7 1064 101 3985 out fast 8162 17229 KMB battery change

1/25/2018 602 6.2 1062 101 3986 out fast 8950 18105 KMB

1/25/2018 1613 5.8 1060 102 3983 out fast 7446 17178 KMB
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
2x2 Daily QC Form

2x2: White Parameter Min Max

Check source: B Non-source 6396 9594

Source 13555 20333

HV 1028 1068

Date Time Battery (volts)
HV Setting 

(volts)
Threshold

Window 

Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

1/17/2018 619 6.2 1050 101 3854 out fast 8373 16893 KMB

1/17/2018 1814 5.9 1054 101 3872 out fast 7595 17103 KMB battery change

1/18/2018 611 6.2 1050 100 3860 out fast 8124 17670 KMB

1/18/2018 1835 5.9 1051 102 3860 out fast 9225 18424 KMB battery change

1/19/2018 626 6.2 1051 107 3859 out fast 9513 18643 KMB
Higher counts, due to 

weather change.

1/19/2018 1812 5.8 1052 102 3871 out fast 8320 17265 KMB battery change

1/22/2018 708 6.2 1053 103 3870 out fast 8223 17172 KMB

1/22/2018 1745 5.8 1055 102 3871 out fast 7950 16594 KMB battery change

1/23/2018 609 6.2 1052 101 3852 out fast 8702 17516 KMB

1/23/2018 18:10 5.8 1054 103 3851 out fast 7725 17682 KMB battery change

1/24/2018 606 6.2 1053 102 3865 out fast 9402 18361 KMB

1/24/2018 18:12 5.8 1055 103 3852 out fast 8282 17049 KMB batttery change

1/252018 604 6.2 1052 102 3869 out fast 9063 18000 KMB

1/25/2018 1615 5.8 1053 103 3868 out fast 8080 17091 KMB
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
2x2 Daily QC Form

2x2: Green Parameter Min Max

Check source: B Non-source 6291.28 9436.92

Source 13436.56 20154.84

HV 1108 1148

Date Time Battery (volts)
HV Setting 

(volts)
Threshold

Window 

Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

1/17/2018 623 6 1127 99 3812 out fast 7949 16723 KMB

1/17/2018 1814 5.6 1130 99 3763 out fast 7947 16868 KMB battery change

1/18/2018 613 6.2 1129 100 3811 out fast 8198 17347 KMB

1/18/2018 1840 5.7 1127 100 3812 out fast 9362 18367 KMB battery change

1/19/2018 630 6.2 1128 99 3815 out fast 9575 18428 KMB
Higher counts, due to 

weather change.

1/19/2018 1810 5.7 1128 99 3814 out fast 7831 17209 KMB battery change

1/22/2018 710 6.2 1128 100 3822 out fast 8031 17007 KMB did not use 

1/23/2018 611 5.8 1129 100 3802 out fast 8382 17758 KMB

1/23/2018 18:10 5.5 1130 99 3767 out fast 7756 18194 KMB battery change

1/24/2018 608 6.2 1130 99 3811 out fast 9200 18324 KMB

1/24/2018 18:11 5.6 1132 100 3810 out fast 8201 17241 KMB battery change

1/25/2018 605 6.1 1129 100 3813 out fast 9069 18255 KMB

1/25/2018 1616 5.7 1128 99 3809 out fast 7635 17303 KMB
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
1x1 Drift QC Form

1x1: Red

Check source: B

Date Time Battery (Relative)
One Minute Non-

Source Reading

One Minute 

Source Reading
RSO Approval Comments:

1/16/2018 6:11 N/A 2136 5036 KMB 

2128 4770

2080 4662

2152 4806

2262 4752

2114 4650

2052 4806

2174 5528

2162 5026

2056 4806

Average 2132 4884

10% of average 213 488

20% of average 426 977

Min = average - 10% 1918 4396

Max = average + 10% 2345 5373

Min = average - 20% 1705 3907

Max = average + 20% 2558 5861
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
1x1 Drift QC Form

1x1: Green/White

Check source: B

Date Time Battery (Relative)
One Minute Non-

Source Reading

One Minute 

Source Reading
RSO Approval Comments:

1/16/2018 6:12 N/A 1711 4074 KMB

1674 4088

1676 4038

1712 4033

1667 4120

1716 4140

1683 4032

1662 4107

1683 4123

1716 4136

Average 1690 4089

10% of average 169 409

20% of average 338 818

Min = average - 10% 1521 3680

Max = average + 10% 1859 4498

Min = average - 20% 1352 3271

Max = average + 20% 2028 4907
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
1x1 Daily QC Form

1x1: Red Parameter Min Max

Check source: B Non-source 1705.28 2557.92

Source 3907.36 5861.04

Date Time Battery (relative)
One Minute Non-

Source Reading

One Minute 

Source Reading
RSO Approval Comments:

1/17/2018 626 NA 2266 5008 KMB did not use 

1/18/2018 618 NA 2375 5058 KMB did not use 

1/19/2018 703 NA 2496 5218 KMB did not use 

1/22/2018 720 NA 2124 5054 KMB did not use 

1/23/2018 619 NA 2326 5070 KMB did not use 

1/24/2018 617 NA 2346 5316 KMB did not use 

1/25/2018 615 na 2306 4978 KMB

1x1: Green/White Parameter Min Max

Check source: B Non-source 1352 2028

Source 3271 4907

Date Time Battery/relative
One Minute Non-

Source Reading

One Minute 

Source Reading
RSO Approval Comments:

1/17/2018 627 NA 1801 4189 KMB did not use 

1/18/2018 622 NA 1748 4214 KMB did not use 

1/19/2018 707 NA 2153 4371 KMB did not use 

1/22/2018 717 NA 1739 4202 KMB did not use 

1/23/2018 622 NA 1717 4293 KMB did not use 

1/24/2018 615 NA 1981 4545 KMB did not use 

1/25/2018 613 na 1787 4231 KMB
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Pancake Drift QC Form

Pancake: Green

Check source: B

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

1/16/2018 6:02 4.5 100 150 KMB

50 180

80 140

40 190

60 150

90 175

40 200

110 160

80 200

120 210

Average 77 176

10% of average 8 18

20% of average 15 35

Min = average - 10% 69 158

Max = average + 10% 85 193

Min = average - 20% 62 140

Max = average + 20% 92 211
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Pancake Drift QC Form

Pancake: White

Check source: B

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

1/16/2018 6:03 1.7 40 160 KMB

50 110

50 120

60 160

80 100

110 190

100 160

60 140

40 120

60 140

Average 65 140

10% of average 7 14

20% of average 13 28

Min = average - 10% 59 126

Max = average + 10% 72 154

Min = average - 20% 52 112

Max = average + 20% 78 168
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Pancake Daily QC Form

Pancake: Green Parameter Min Max

Check source: B Non-source 62 92

Source 140 211

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

1/17/2018 701 4.5 90 180 KMB did not use 

1/18/2018 642 4.5 80 150 KMB did not use 

1/19/2018 640 4.5 90 170 KMB

1/19/2018 1828 4.5 70 140 KMB

1/22/2018 732 4.5 70 150 KMB did not use

1/23/2018 630 4.5 70 170 KMB did not use

1/24/2018 637 4.5 80 150 KMB

1/24/2018 18:18 4.5 70 190 KMB

1/25/2108 619 4.5 60 180 KMB did not use 

Pancake: White Parameter Min Max

Check source: B Non-source 52 78

Source 112 168

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

1/17/2018 702 1.6 80 200 KMB

1/17/2018 1828 1.6 60 120 KMB

1/18/2018 640 1.6 70 140 KMB

1/18/2018 1835 1.7 80 140 KMB

1/19/2018 640 1.7 80 160 KMB did not use 

1/22/2018 735 1.7 70 140 KMB

1/22/2018 1752 1.7 60 120 KMB

1/23/2018 620 1.7 60 160 KMB

1/23/2018 18:19 1.7 60 140 KMB

1/24/2018 634 1.7 60 160 KMB did not use 

1/25/2018 620 1.7 80 180 KMB

1/25/2018 1629 1.7 70 160 KMB
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Pancake Drift QC Form

Pancake: White

Check source: Th-230/Tc-99

Date Time Battery (Relative)
Alpha Non-

Source Reading

Alpha Source 

Reading

Beta Non-Source 

Reading

Beta Source 

Reading
RSO Approval Comments:

1/16/2018 5:27 2.2 1 70 504 11223 KMB

1 94 523 11334

2 76 556 11226

2 64 571 11305

5 85 562 11276

2 84 580 11236

0 73 559 11233

5 72 576 11430

2 66 644 11264

2 63 511 11222

Average 2 75 559 11275

10% of average 0 7 56 1127

20% of average 0 15 112 2255

Min = average - 10% 2 67 503 10147

Max = average + 10% 2 82 614 12402

Min = average - 20% 2 60 447 9020

Max = average + 20% 3 90 670 13530
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Pancake Drift QC Form

Pancake: Yellow

Check source: Th-230/Tc-99

Date Time Battery (Relative)
Alpha Non-

Source Reading

Alpha Source 

Reading

Beta Non-Source 

Reading

Beta Source 

Reading
RSO Approval Comments:

1/16/2018 4:44 5 1 78 3332 18920 KMB

7 78 3318 19079

3 57 3284 18988

1 79 3432 18955

3 82 3410 19100

1 69 3354 18918

4 97 3466 18825

4 80 3466 18900

3 78 3335 18608

1 94 3428 18823

Average 3 79 3383 18912

10% of average 0 8 338 1891

20% of average 1 16 677 3782

Min = average - 10% 3 71 3044 17020

Max = average + 10% 3 87 3721 20803

Min = average - 20% 2 63 2706 15129

Max = average + 20% 3 95 4059 22694
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Pancake Daily QC Form

Alpha/Beta: White Parameter Min Max

Check source: A Alpha Non-source 2 3

Alpha Source 60 90

Beta Non-source 447 670

Beta Source 9020 13530

Date Time Battery (Relative)
Average Alpha Non-

Source Reading

Average Alpha 

Source Reading

Average Beta 

Non-Source 

Reading

Average Beta 

Source Reading
RSO Approval Comments:

1/17/2018 633 4.4 3 79 443 11427 KMB did not use

1/18/2018 627 4.4 5 89 487 11004 KMB did not use

1/19/2018 645 4.2 6 77 550 11070 KMB

1/19/2018 1820 4.2 2 81 454 11191 KMB

1/22/2018 722 4.2 5 70 441 11120 KMB did not use 

1/23/2018 635 4.2 7 71 480 11730 KMB

1/23/2018 18:21 4.2 1 71 447 12117 KMB

1/24/2018 628 4.2 3 82 569 12192 KMB did not use 

1/25/2108 630 4.2 11 63 476 12318 KMB

1/25/2018 1633 4.2 3 78 555 12426 KMB
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Pancake Daily QC Form

Alpha/Beta: Yellow Parameter Min Max

Check source: A Alpha Non-source 2.24 3.36

Alpha Source 63.36 95.04

Beta Non-source 2706 4059

Beta Source 15129.28 22693.92

Date Time Battery (Relative)
Average Alpha Non-

Source Reading

Average Alpha 

Source Reading

Average Beta 

Non-Source 

Reading

Average Beta 

Source Reading
RSO Approval Comments:

1/17/2018 637 5 3 92 2659 16825 KMB

1/17/2018 1822 5 4 81 2458 18104 KMB

1/18/2018 625 5 6 82 2666 18099 KMB

1/18/2018 1850 5 5 75 2583 17867 KMB

1/19/2018 650 5 1 77 2406 17968 KMB did not use 

1/222018 725 5 5 80 2267 17133 KMB

1/22/2018 1755 5 3 73 2304 18218 KMB

1/23/2018 640 5 4 81 1554 17751 KMB did not use 

1/24/2018 622 5 3 80 3130 19292 KMB

1/24/2108 1821 4.8 4 87 2868 18714 KMB

1/25/2018 625 4.8 5 74 2813 18111 KMB did not use 

20/27



Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
Radiation Safety Officer 

Daily Field Log

Name: Amanda Townsend Date: 1/17/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

830 Arcadis Amanda Townsend 1830 Badges distributed:   Y  

830 Arcadis Brandon Nichalson 1830 Previous day issues discussed:   Y  

830 Arcadis Jesse Kass 1830 Decon setup:   Y  

830 Arcadis Krista Brown 1830 MicroR meter QC complete:   Y  

830 Navajo Liason Guy Horsen 1830 Pancake QC complete:   Y  

2x2 QC complete:   Y  

Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y  

MicroR meter QC complete:   Y  

Pancake QC complete:   Y  

2x2 QC complete:   Y  

Decon complete:   Y  

Equipment operational issues resolved:  N/A

RSO Scope of Work

A&B No. 3 

Time Field Notes

see field log

Badge Log
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ

Radiation Safety Officer 
Daily Field Log

Name: Amanda Townsend Date: 1/18/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

730 Arcadis Amanda Townsend 1730 Badges distributed:   Y  

730 Arcadis Brandon Nichalson 1730 Previous day issues discussed:   Y  

730 Arcadis Jesse Kass 1730 Decon setup:   Y  

730 Arcadis Krista Brown 1730 MicroR meter QC complete:   Y  

730 Navajo Liason Guy Horsen 1730 Pancake QC complete:   Y  

2x2 QC complete:   Y  

Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y  

MicroR meter QC complete:   Y  

Pancake QC complete:   Y  

2x2 QC complete:   Y  

Decon complete:   Y  

Equipment operational issues resolved:  N/A

RSO Scope of Work

A&B No. 3 

Time Field Notes

see field log

Badge Log
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ

Radiation Safety Officer 
Daily Field Log

Name: Amanda Townsend Date: 1/19/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

800 Arcadis Amanda Townsend 1800 Badges distributed:   Y  

800 Arcadis Brandon Nichalson 1800 Previous day issues discussed:   Y  

800 Arcadis Jesse Kass 1800 Decon setup:   Y  

800 Arcadis Krista Brown 1800 MicroR meter QC complete:   Y  

800 Navajo Liason Guy Horsen 1800 Pancake QC complete:   Y  

2x2 QC complete:   Y  

Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y  

MicroR meter QC complete:   Y  

Pancake QC complete:   Y  

2x2 QC complete:   Y  

Decon complete:   Y  

Equipment operational issues resolved:  N/A

RSO Scope of Work

A&B No. 3 

Time Field Notes

see field log

Badge Log
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
Radiation Safety Officer 

Daily Field Log

Name: Amanda Townsend Date: 1/22/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

730 Arcadis Amanda Townsend 1730 Badges distributed:   Y  

730 Arcadis Brandon Nichalson 1730 Previous day issues discussed:   Y  

730 Arcadis Jesse Kass 1730 Decon setup:   Y  

730 Arcadis Krista Brown 1730 MicroR meter QC complete:   Y  

730 Navajo Liason Guy Horsen 1730 Pancake QC complete:   Y  

2x2 QC complete:   Y  

Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y  

MicroR meter QC complete:   Y  

Pancake QC complete:   Y  

2x2 QC complete:   Y  

Decon complete:   Y  

Equipment operational issues resolved:  N/A

RSO Scope of Work

A&B No. 3 

Time Field Notes

see field log

Badge Log
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
Radiation Safety Officer 

Daily Field Log

Name: Amanda Townsend Date: 1/23/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

730 Arcadis Amanda Townsend 1830 Badges distributed:   Y  

730 Arcadis Brandon Nichalson 1830 Previous day issues discussed:   Y  

730 Arcadis Jesse Kass 1830 Decon setup:   Y  

730 Arcadis Krista Brown 1830 MicroR meter QC complete:   Y  

730 Navajo Liason Guy Horsen 1830 Pancake QC complete:   Y  

2x2 QC complete:   Y  

Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y  

MicroR meter QC complete:   Y  

Pancake QC complete:   Y  

2x2 QC complete:   Y  

Decon complete:   Y  

Equipment operational issues resolved:  N/A

RSO Scope of Work

A&B No. 3 

Time Field Notes

see field log

Badge Log
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
Radiation Safety Officer 

Daily Field Log

Name: Amanda Townsend Date: 1/24/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

730 Arcadis Amanda Townsend 1730 Badges distributed:   Y  

730 Arcadis Brandon Nichalson 1730 Previous day issues discussed:   Y  

730 Arcadis Jesse Kass 1730 Decon setup:   Y  

730 Arcadis Krista Brown 1730 MicroR meter QC complete:   Y  

730 Navajo Liason Guy Horsen 1730 Pancake QC complete:   Y  

2x2 QC complete:   Y  

Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y  

MicroR meter QC complete:   Y  

Pancake QC complete:   Y  

2x2 QC complete:   Y  

Decon complete:   Y  

Equipment operational issues resolved:  N/A

RSO Scope of Work

A&B No. 3 

Time Field Notes

see field log

Badge Log
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
Radiation Safety Officer 

Daily Field Log

Name: Amanda Townsend Date: 1/25/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

730 Arcadis Amanda Townsend 1730 Badges distributed:   Y  

730 Arcadis Brandon Nichalson 1730 Previous day issues discussed:   Y  

730 Arcadis Jesse Kass 1730 Decon setup:   Y  

730 Arcadis Krista Brown 1730 MicroR meter QC complete:   Y  

730 Navajo Liason Guy Horsen 1730 Pancake QC complete:   Y  

2x2 QC complete:   Y  

Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y  

MicroR meter QC complete:   Y  

Pancake QC complete:   Y  

2x2 QC complete:   Y  

Decon complete:   Y  

Equipment operational issues resolved:  N/A

RSO Scope of Work

A&B No. 3 

Time Field Notes

see field log

Badge Log
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Equipment ID Form

Monitor make: Ludlum Monitor model: 12S Monitor make: Bicron Monitor model: micro rem

Monitor serial #: 77640 Rental Prep: TR Monitor serial #: C070H Rental Prep: JD

Calibration date:1/3/2018 Calibration due: 1/3/2019 Calibration date:6/7/2017 Calibration due: 6/7/2018

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 3/14/2018 Date offsite: 6/8/2018 Date onsite: 3/19/2018 Date offsite: 6/8/2018

Probe make: Ludlum Probe model: 44-10 Probe make: Ludlum Probe model: 44-10

Probe serial #: 92346 Rental Prep: JD Probe serial #: 63744 Rental Prep: JD

Meter make: Ludlum Meter model: 2221 Meter make: Ludlum Meter model: 2221

Meter serial #: 322684 Rental Prep: JD Meter serial #: 313997 Rental Prep: JD

Calibration Date: 10/13/2017 Calibration Due: 10/13/2018 Calibration Date: 10/11/2017 Calibration Due: 10/11/2018

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 3/14/2018 Date offsite: 6/8/2018 Date onsite: 10/14/2018 Date offsite: 6/8/2018

Probe make: Ludlum Probe model: 44-10 Probe make: Ludlum Probe model: 44-10

Probe serial #: 168574 Rental Prep: JD Probe serial #: 156400 Rental Prep: JD

Meter make: Ludlum Meter model: 2221 Meter make: Ludlum Meter model: 2221

Meter serial #: 32267 Rental Prep: JD Meter serial #: 197793 Rental Prep: JD

Calibration Date: 9/19/2017 Calibration Due: 9/19/2018 Calibration Date: 10/13/2017 Calibration Due: 10/13/2018

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 3/14/2018 Date offsite: 6/8/2018 Date onsite: 3/14/2018 Date offsite: 6/8/2018

Probe make: Ludlum Probe model: 44-10 Probe make: Ludlum Probe model: 44-10

Probe serial #: PR373552 Rental Prep: TO Probe serial #: PR373532 Rental Prep: TO

Meter make: Ludlum Meter model: 3000 Meter make: Ludlum Meter model: 3000

Meter serial #: 25015307 Rental Prep: TO Meter serial #: 25015310 Rental Prep: TO

Calibration Date: 3/21/2018 Calibration Due: 3/21/2019 Calibration Date: 3/10/2018 Calibration Due: 3/30/2019

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 4/4/2018 Date offsite: Date onsite: 4/4/2018 Date offsite:

Probe make: Ludlum Probe model: 44-10 Probe make: Probe model:

Probe serial #: PR373953 Rental Prep: TO Probe serial #: Rental Prep:

Meter make: Ludlum Meter model: 3000 Meter make: Meter model:

Meter serial #: 25015212 Rental Prep: TO Meter serial #: Rental Prep:

Calibration Date: 3/31/2018 Calibration Due: 3/19/2019 Calibration Date: Calibration Due:

Rental Company: CoPhysics Rental Company:

Date onsite: 4/4/2018 Date offsite: 6/8/2018 Date onsite: Date offsite: 6/8/2018

2x2: __Green___ 2x2: __White___

2x2: __Blue______ 2x2: ____Orange____

2x2: __Red____ 2x2: _Yellow__

MicroR: _Blue___

MicroR Scintillators

MicroR: __Orange__

2x2 Scintillators

2x2: __Black______ 2x2: ________
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Equipment ID Form

Probe make: Ludlum Probe model: 44-2 Probe make: Probe model:

Probe serial #: 31765 Rental Prep: JD Probe serial #: Rental Prep:

Meter make: Ludlum Meter model: 3 Meter make: Meter model:

Meter serial #: 284162 Rental Prep: JD Meter serial #: Rental Prep:

Calibration Date: 10/20/2017 Calibration Due: 10/20/2018 Calibration Date: Calibration Due:

Rental Company: CoPhysics Rental Company:

Date onsite: 3/14/2018 Date offsite: 6/8/2018 Date onsite: Date offsite:

Probe make: Ludlum Probe model: 43-89 Probe make: Ludlum Probe model: 43-89

Probe serial #: 245353 Rental Prep: JD Probe serial #: 245325 Rental Prep: TR

Meter make: Ludlum Meter model: 2360 Meter make: Ludlum Meter model: 2360

Meter serial #: 167712 Rental Prep: JD Meter serial #: 141322 Rental Prep: TR

Calibration Date: 10/15/2017 Calibration Due: 10/15/2018 Calibration Date: 10/16/2017 Calibration Due: 10/16/2018

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 3/14/2018 Date offsite: 6/8/2018 Date onsite: 3/14/2018 Date offsite: 6/8/2018

Probe make: Ludlum Probe model: 44-9 Probe make: Ludlum Probe model: 44-9

Probe serial #: 4649 Rental Prep: JD Probe serial #: 96979 Rental Prep: JD

Meter make: Ludlum Meter model: 3 Meter make: Ludlum Meter model: 2

Meter serial #: 171172 Rental Prep: JD Meter serial #: 69451 Rental Prep: JD

Calibration Date: 2/28/2018 Calibration Due: 2/28/2019 Calibration Date: 10/11/2017 Calibration Due: 10/11/2018

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 3/14/2018 Date offsite: 6/8/2018 Date onsite: 3/14/2018 Date offsite: 6/8/2018

Probe make: Ludlum Probe model: 44-9 Probe make: Ludlum Probe model: 44-9

Probe serial #: 207337 Rental Prep: JD Probe serial #: 62139 Rental Prep: TR

Meter make: Ludlum Meter model: 3 Meter make: Ludlum Meter model: 16

Meter serial #: 70766 Rental Prep: JD Meter serial #: 142998 Rental Prep: TR

Calibration Date: 2/28/2028 Calibration Due: 2/28/2019 Calibration Date: 1/3/2018 Calibration Due: 1/3/2019

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 3/14/2018 Date offsite: 6/8/2018 Date onsite: 3/20/2018 Date offsite: 6/8/2018

Source type: Cs-137 Source date: Dec-94 Source type: Cs-137 Source date: May-98

Source activity: <1uCi Source make: The source Source activity: 1 uCi Source make: The Source

Serial #: 3432 Serial #: 1431

Source type: Tc-99 Source date: Jan-73 Source type: Th-230 Source date: 1/13/1994

Source activity: 0.042 uCi Source make: NEN Source activity: 15,000 dpm Source make: The Source

Serial #: E02276 Serial #: 4167

Check Source: __Tc-99__ Check Source: __Th-230___

Check Sources

Check Source: ___A____ Check Source: ________

Pancake: __White___ Pancake: __Black_

1x1 Scintillators

1x1: __Yellow___ 1x1: ________

Pancake GM Tube

Pancake: ___Yellow__ Pancake: __Green__

Alpha/Beta

Alpha/Beta: ___Yellow_____ Alpha/Beta: __White___
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
2x2 Drift QC Form

2x2: Red

Check source: A

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting (in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

3/15/2018 9:40 6.2 1206 102 3811 out fast 8034 18032 KMB

8192 17805

7974 17691

7937 17827

7995 17695

8097 17989

8319 17954

8173 17798

7976 17656

8248 18204

Average 8095 17865

10% of average 809 1787

20% of average 1619 3573

Min = average - 10% 7285 16079

Max = average + 10% 8904 19652

Min = average - 20% 6476 14292

Max = average + 20% 9713 21438

High Voltage Min = HV - 20 volts 1186

High Voltage Max = HV + 20 volts 1226
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
2x2 Drift QC Form

2x2: Yellow

Check source: A

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting (in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

3/15/2018 10:39 5.9 1063 101 3990 out fast 8959 19529 KMB

9213 19589

8977 19156

9020 19156

9196 19287

9239 19710

8775 19114

8960 19518

9012 19315

8985 19582

Average 9034 19396

10% of average 903 1940

20% of average 1807 3879

Min = average - 10% 8130 17456

Max = average + 10% 9937 21335

Min = average - 20% 7227 15516

Max = average + 20% 10840 23275

High Voltage Min = HV - 20 volts 1043

High Voltage Max = HV + 20 volts 1083
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
2x2 Drift QC Form

2x2: White

Check source: A

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting (in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

3/15/2018 10:13 5.8 1055 102 3861 out fast 9038 19530 KMB

9110 19595

9002 19500

9055 19645

9043 19437

9023 19455

9112 19355

9034 19518

9026 19677

8096 19836

Average 8954 19555

10% of average 895 1955

20% of average 1791 3911

Min = average - 10% 8059 17599

Max = average + 10% 9849 21510

Min = average - 20% 7163 15644

Max = average + 20% 10745 23466

High Voltage Min = HV - 20 volts 1035

High Voltage Max = HV + 20 volts 1075
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
2x2 Drift QC Form

2x2: Green

Check source: A

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting (in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

3/15/2018 11:06 5.8 1130 100 3802 out fast 8485 19142 KMB

8786 19473

8828 19436

8695 19304

8258 19563

8603 19576

8429 19036

8519 19030

8386 19375

8553 19233

Average 8554 19317

10% of average 855 1932

20% of average 1711 3863

Min = average - 10% 7699 17385

Max = average + 10% 9410 18500

Min = average - 20% 6843 15453

Max = average + 20% 10265 23180

High Voltage Min = HV - 20 volts 1110

High Voltage Max = HV + 20 volts 1150
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
2x2 Drift QC Form

2x2: Blue

Check source: A

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting (in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

4/4/2018 1602 5.7 800 NA NA out fast 8200 18500 KMB

8190 18400

8130 18400

8120 18300

8020 18400

8060 18600

8020 18500

8110 18200

8160 18300

8300 18500

Average 8131 18410

10% of average 813 1841

20% of average 1626 3682

Min = average - 10% 7318 16569

Max = average + 10% 8944 20251

Min = average - 20% 6505 14728

Max = average + 20% 9757 22092

High Voltage Min = HV - 20 volts 780

High Voltage Max = HV + 20 volts 820
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
2x2 Drift QC Form

2x2: Orange 

Check source: A

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting (in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

4/4/2018 1616 6.2 800 NA NA out fast 8140 18400 KMB

8190 18700

8040 18500

8090 18500

8000 18400

7930 18600

8020 18500

8030 18600

8100 18600

8220 18500

Average 8076 18530

10% of average 808 1853

20% of average 1615 3706

Min = average - 10% 7268 16677

Max = average + 10% 8884 20383

Min = average - 20% 6461 14824

Max = average + 20% 9691 22236

High Voltage Min = HV - 20 volts 780

High Voltage Max = HV + 20 volts 820
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
2x2 Drift QC Form

2x2: Black

Check source: A

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting (in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

4/4/2018 1645 6.2 800 NA NA out fast 7560 16500 KMB

7570 16700

7670 16600

7520 16700

7490 16700

7480 16600

7460 16600

7390 16700

7410 16800

7410 16700

Average 7496 16660

10% of average 750 1666

20% of average 1499 3332

Min = average - 10% 6746 14994

Max = average + 10% 8246 18326

Min = average - 20% 5997 13328

Max = average + 20% 8995 19992

High Voltage Min = HV - 20 volts 780

High Voltage Max = HV + 20 volts 820
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
2x2 Daily QC Form

2x2: Red Parameter Min Max

Check source: A Non-source 6476 9713

Source 14292 21438

HV 1186 1226

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

4/4/2018 714 6.2 1208 105 3815 out fast 8167 17957 KMB Did Not Use

4/5/2018 710 6.2 1206 102 3813 out fast 8333 17558 KMB

4/5/2018 1925 5.8 1207 105 3800 out fast 7855 17549 KMB

4/6/2018 700 6.2 1207 105 3810 out fast 7856 17574 KMB Changed Batteries

4/6/2018 1452 5.6 1205 105 3798 out fast 8690 17935 KMB Changed Batteries

4/10/2018 827 6.2 1219 112 3810 out fast 8661 18342 KMB Did Not Use

4/11/2018 732 6.2 1216 111 3800 out fast 8389 18145 KMB Did Not Use

4/12/2018 650 6.2 1209 105 3815 out fast 8052 17999 KMB

4/12/2018 1350 5.9 1211 107 3810 out fast 8120 18036 KMB

4/17/2018 810 6.2 1216 110 3820 out fast 8710 18764 KMB

4/17/2018 1645 6.2 1212 106 3825 out fast 9578 19414 KMB

4/18/2018 715 6.2 1220 115 3815 out fast 9971 19645 KMB

4/18/2018 1925 6 1221 117 3810 out fast 9099 18450 KMB

4/20/2018 720 6.2 1224 117 3825 out fast 9047 18747 KMB

4/20/2018 1457 5.9 1243 132 3772 out fast 9606 19258 KMB

4/23/2018 730 6.2 1218 110 3823 out fast 9608 18993 KMB Did Not Use

4/24/2018 710 6.2 1210 116 3820 out fast 8980 18674 KMB

4/24/2018 1730 5.7 1204 103 3810 out fast 8028 18692 KMB

4/25/2018 723 5.8 1214 108 3810 out fast 8732 18571 KMB

4/25/2018 1720 5.7 1204 103 3825 out fast 8506 18142 KMB

4/26/2018 710 6.2 1224 114 3822 out fast 8979 19318 KMB

4/26/2018 1800 6.2 1238 131 3778 out fast 8532 18876 KMB Did Not Use

5/8/2018 757 6 1214 106 3815 out fast 8940 18631 KMB

5/8/2018 1810 5.5 1208 107 3800 out fast 8428 18496 KMB

5/9/2018 749 6.2 1220 111 3829 out fast 8637 19117 KMB

5/9/2018 1728 5.7 1200 100 3796 out fast 8625 18337 KMB

5/10/2018 620 6.2 1217 109 3828 out fast 8666 18655 KMB

5/10/2018 1515 6.2 1204 103 3808 out fast 8826 18161 KMB

5/16/2018 720 6.2 1217 109 3802 out fast 8752 18683 KMB

5/16/2018 1615 5.7 1215 112 3813 out fast 8549 18221 KMB
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
2x2 Daily QC Form

2x2: Yellow Parameter Min Max

Check source: Non-source 7227 10840

Source 15516 23275

HV 1043 1083

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

4/4/2018 716 6 1062 101 3991 out fast 8916 19545 KMB

4/4/2018 1728 5.8 1062 101 3990 out fast 8866 19690 KMB

4/5/2018 716 6.2 1062 101 3995 out fast 8797 19639 KMB

4/5/2018 1928 5.9 1061 101 3990 out fast 8336 18999 KMB

4/6/2018 702 6.2 1062 101 3992 out fast 7936 18697 KMB Changed Batteries

4/6/2018 1442 5.9 1061 101 3987 out fast 8442 19041 KMB Changed Batteries

4/10/2018 831 6.2 1064 101 3998 out fast 7952 19156 KMB

cord crimped - removed 

from commission at 

lunch

4/10/2018 1709 6.1 1064 101 3995 out fast 9026 19397 KMB

4/11/2018 727 6.1 1064 101 3995 out fast 9066 19485 KMB Did Not Use

4/12/2018 652 6 1063 101 3995 out fast 9104 19448 KMB Did Not Use

4/17/2018 813 6 1065 101 4000 out fast 9580 20564 KMB Did Not Use

4/18/2018 730 6 1065 101 3995 out fast 9482 19710 KMB

4/18/2018 1930 5.9 1064 101 3999 out fast 9400 19908 KMB

4/20/2018 723 5.9 1065 101 4001 out fast 9265 19694 KMB Did Not Use

4/23/2018 733 5.8 1065 101 4001 out fast 9765 19949 KMB

4/23/2018 1720 5.6 1062 101 3995 out fast 9866 19942 KMB

4/24/2018 713 6.2 1062 101 3997 out fast 9280 19720 KMB

4/24/2018 1733 5.9 1062 101 3998 out fast 8232 19677 KMB

4/25/2018 726 6.2 1065 101 4004 out fast 8936 19594 KMB

4/25/2018 1723 6 1062 102 3996 out fast 9635 20793 KMB

4/26/2018 713 6 1066 102 4003 out fast 9715 21069 KMB Did Not Use

5/8/2018 759 5.9 1066 101 4010 out fast 9632 20779 KMB

5/8/2018 1811 5.7 1060 101 3992 out fast 9533 20300 KMB

5/9/2018 751 6.2 1067 101 4007 out fast 9409 20780 KMB

5/9/2018 1724 6 1062 101 3996 out fast 9757 20409 KMB

5/10/2018 623 6 1066 101 4010 out fast 9171 20558 KMB

5/10/2018 1518 5.8 1062 101 3997 out fast 9141 20276 KMB

5/16/2018 723 5.9 1067 102 4006 out fast 9056 20382 KMB Did not use
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
2x2 Daily QC Form

2x2: White Parameter Min Max

Check source: A Non-source 7163.12 10744.68

Source 15643.84 23465.76

HV 1035 1075

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

4/4/2018 719 6.2 1053 102 3886 out fast 9574 19455 KMB

4/4/2018 1734 6 1053 101 3875 out fast 9963 20028 KMB

4/5/2018 720 6.2 1053 101 3875 out fast 8860 19747 KMB

4/5/2018 1922 5.9 1052 102 3880 out fast 9242 19530 KMB

4/6/2018 704 6.2 1052 102 3880 out fast 9184 18894 KMB Changed Batteries

4/6/2018 1439 5.9 1050 101 3879 out fast 8901 19825 KMB Changed Batteries

4/10/2018 830 6.2 1054 102 3875 out fast 8993 19995 KMB

4/10/2018 1705 5.9 1051 102 3870 out fast 8815 19258 KMB

4/11/2018 725 6 1054 102 3870 out fast 9092 19534 KMB

4/11/2018 1530 5.5 1048 101 3865 out fast 9472 19596 KMB

4/12/2018 655 6.1 1054 101 3875 out fast 9049 19491 KMB

4/12/2018 1353 5.3 1053 101 3990 out fast 8764 19833 KMB

4/17/2018 816 6.2 1056 102 3900 out fast 9335 20227 KMB

4/17/2018 1640 5.9 1056 103 3880 out fast 9779 20614 KMB

4/18/2018 720 6.2 1057 102 3880 out fast 9975 20540 KMB

4/18/2018 1935 5.9 1055 102 3880 out fast 10099 20406 KMB

4/20/2018 726 6.2 1057 101 3902 out fast 10049 20523 KMB

4/20/2018 1451 6 1061 104 3896 out fast 10074 20741 KMB

4/23/2018 736 6 1056 102 3880 out fast 9946 20808 KMB

4/23/2018 1723 5.8 1051 101 3875 out fast 10191 20416 KMB

4/24/2018 716 6 1057 102 3880 out fast 9872 20687 KMB

4/24/2018 1736 5.7 1053 104 3870 out fast 9338 20289 KMB

4/25/2018 729 6.3 1056 103 3880 out fast 9194 20345 KMB

4/25/2018 1726 5.9 1049 102 3881 out fast 9197 20162 KMB

4/26/2018 716 6 1055 102 3868 out fast 9778 21170 KMB

4/26/2018 1806 5.8 1055 101 3871 out fast 9872 20572 KMB

5/8/2018 801 6.1 1055 102 3885 out fast 9541 20885 KMB

5/8/2018 1812 5.8 1048 101 3880 out fast 9423 20404 KMB

5/9/2018 751 6.3 1055 101 3885 out fast 8916 20551 KMB New Batteries 

5/9/2018 1659 5.9 1046 101 3873 out fast 9465 20315 KMB

5/10/2018 626 6 1054 101 3882 out fast 8957 20496 KMB

5/10/2018 1521 5.8 1049 101 3871 out fast 9690 20827 KMB

5/16/2018 726 5.9 1055 102 3884 out fast 9749 20358 KMB

5/16/2018 1616 5.7 1050 102 3860 out fast 9515 20860 KMB
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
2x2 Daily QC Form

2x2: Green Parameter Min Max

Check source: A Non-source 6843.36 10265.04

Source 15453.44 23180.16

HV 1110 1150

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

4/4/2018 719 6.2 1130 100 3789 out fast 8688 19510 KMB

4/4/2018 1820 5.7 1129 100 3814 out fast 8725 19150 KMB

4/5/2018 714 6.2 1128 100 3801 out fast 8988 19472 KMB

4/5/2018 1924 5.9 1128 100 3815 out fast 8660 19441 KMB

4/6/2018 706 6.2 1129 100 3783 out fast 8417 19521 KMB

4/6/2018 1440 5.8 1127 99 3822 out fast 8635 19262 KMB Changed Batteries

4/10/2018 829 6.1 1132 100 3810 out fast 8869 19745 KMB Did Not Use

4/11/2018 729 6.2 1132 100 3810 out fast 9024 19283 KMB Did Not Use

4/12/2018 658 6.2 1131 100 3800 out fast 8486 19397 KMB Did Not Use

4/17/2018 819 6.1 1134 101 3815 out fast 9149 20163 KMB

4/17/2018 1635 5.8 1132 101 3810 out fast 9166 20036 KMB

4/18/2018 725 6.2 1134 100 3820 out fast 9915 20454 KMB

4/18/2018 1940 5.7 1131 100 3820 out fast 10158 20391 KMB

4/20/2018 729 6.1 1133 100 3837 out fast 10382 20725 KMB

4/20/2018 1454 5.8 1136 100 3823 out fast 10369 21295 KMB

4/23/2018 739 6.2 1133 100 3820 out fast 9792 20362 KMB Did Not Use

4/24/2018 719 6.2 1133 100 3820 out fast 9920 20680 KMB Did Not Use

4/25/2018 732 6.2 1132 101 3800 out fast 9386 20474 KMB Did Not Use

4/26/2018 719 6.1 1133 101 3789 out fast 8598 19040 KMB Did Not Use

5/8/2018 803 6.1 1133 100 3800 out fast 8830 19311 KMB

5/8/2018 1815 5.7 1125 99 3808 out fast 8155 18866 KMB

5/9/2018 752 6.2 1133 101 3801 out fast 8394 18792 KMB changed batteries 

5/9/2018 1701 5.8 1125 99 3824 out fast 8390 18688 KMB

5/10/2018 629 5.9 1132 100 3823 out fast 8006 18759 KMB

5/10/2018 1524 5.7 1125 99 3811 out fast 8723 18651 KMB
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
2x2 Daily QC Form

2x2: Blue Parameter Min Max

Check source: A Non-source 6505 9757

Source 14728 22092

HV 780 820

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

4/5/2018 700 5.7 800 NA NA out fast 7870 18200 KMB

4/5/2018 1931 5.68 800 NA NA out fast 7790 18100 KMB

4/6/2018 708 6.35 800 NA NA out fast 7870 18300 KMB

4/6/2018 1443 5.99 800 NA NA out fast 8070 18600 KMB

4/10/2018 834 5.92 800 NA NA out fast 8010 18700 KMB Did Not Use

4/11/2018 734 6.27 800 NA NA out fast 8220 18300 KMB Did Not Use

4/12/2018 648 6.19 800 NA NA out fast 8010 18300 KMB

4/12/2018 1359 5.87 800 NA NA out fast 7860 18500 KMB

4/17/2018 821 6.38 800 NA NA out fast 8440 18900 KMB

4/17/2018 1625 6 800 NA NA out fast 8810 19200 KMB

4/18/2018 735 5.95 800 NA NA out fast 9100 18900 KMB

4/18/2018 1945 5.83 800 NA NA out fast 9220 18800 KMB

4/20/2018 731 6 800 NA NA out fast 8730 19000 KMB

4/20/2018 1448 5.77 800 NA NA out fast 9520 19600 KMB

4/23/2018 741 6.19 800 NA NA out fast 9160 19700 KMB

4/24/2018 722 6.1 800 NA NA out fast 9280 19600 KMB Did Not Use

4/25/2018 736 6.1 800 NA NA out fast 8530 19300 KMB

4/25/2018 1729 5.85 800 NA NA out fast 8420 18800 KMB

4/26/2018 721 5.85 800 NA NA out fast 8610 19800 KMB Did Not Use

5/8/2018 806 5.77 800 NA NA out fast 8810 19600 KMB Did Not Use

5/9/2018 754 5.77 800 NA NA out fast 8860 19400 KMB Did Not Use

5/10/2018 632 5.77 800 NA NA out fast 8220 19500 KMB Did Not Use
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
2x2 Daily QC Form

2x2: Orange Parameter Min Max

Check source: A Non-source 6461 9691

Source 14824 22236

HV 780 820

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

4/5/2018 705 6.2 800 NA NA out fast 7920 18300 KMB

4/5/2018 1927 5.87 800 NA NA out fast 7770 18200 KMB

4/6/2018 710 6.36 800 NA NA out fast 8090 18600 KMB

4/6/2018 1441 6 800 NA NA out fast 7870 18800 KMB

4/10/2018 835 5.97 800 NA NA out fast 7470 18600 KMB

4/10/2018 1707 5.81 800 NA NA out fast 8000 18700 KMB

4/11/2018 736 6.31 800 NA NA out fast 8050 18600 KMB

4/11/2018 1532 5.89 800 NA NA out fast 8200 18200 KMB

4/12/2018 704 6.31 800 NA NA out fast 8110 18500 KMB

4/12/2018 1403 5.93 800 NA NA out fast 8030 18500 KMB

4/17/2018 824 6.15 800 NA NA out fast 8530 19600 KMB

4/17/2018 1620 5.81 800 NA NA out fast 8510 19500 KMB

4/18/2018 740 6.29 800 NA NA out fast 9200 19700 KMB

4/18/2018 1950 5.85 800 NA NA out fast 9050 19500 KMB

4/20/2018 734 5.62 800 NA NA out fast 8720 19500 KMB Did Not Use

4/23/2018 743 6.43 800 NA NA out fast 9200 19400 KMB

4/23/2018 1726 6.08 800 NA NA out fast 9200 19600 KMB

4/24/2018 725 6.31 800 NA NA out fast 9080 19500 KMB

4/24/2018 1739 5.82 800 NA NA out fast 8450 19300 KMB

4/25/2018 720 5.55 800 NA NA out fast 8470 19500 KMB Did Not Use

4/26/2018 724 6.25 800 NA NA out fast 8530 19600 KMB

4/26/2018 1809 6.02 800 NA NA out fast 8430 19600 KMB Did Not Use

5/8/2018 809 5.89 800 NA NA out fast 8960 19900 KMB

5/8/2018 1816 5.87 800 NA NA out fast 8330 19800 KMB

5/9/2018 753 5.84 800 NA NA out fast 8860 19300 KMB

5/9/2018 1700 5.79 800 NA NA out fast 8440 19400 KMB

5/10/2018 635 5.72 800 NA NA out fast 8600 19600 KMB

5/10/2018 1527 5.74 800 NA NA out fast 8870 19300 KMB

5/16/2018 729 5.72 800 NA NA out fast 8230 19700 KMB

5/16/2018 1617 5.15 800 NA NA out fast 8320 19600 KMB
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
2x2 Daily QC Form

2x2: Black Parameter Min Max

Check source: A Non-source 5997 8995

Source 13328 19992

HV 780 820

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

4/4/2018 707 6.2 800 NA NA out fast 7560 16700 KMB Did Not Use

4/5/2018 1931 6.1 800 NA NA out fast 7140 16200 KMB Did Not Use

4/6/2018 711 6.1 800 NA NA out fast 7200 16700 KMB Did Not Use

4/10/2018 833 5.99 800 NA NA out fast 7200 16900 KMB

brought into 

commission at lunch to 

replace yellow 2x2

4/10/2018 1709 5.87 800 NA NA out fast 6880 15800 KMB

4/11/2018 739 6.29 800 NA NA out fast 6870 15900 KMB

4/11/2018 1535 5.89 800 NA NA out fast 6900 15500 KMB

4/12/2018 645 6.28 800 NA NA out fast 6700 15500 KMB

4/12/2018 1408 5.89 800 NA NA out fast 6580 15800 KMB

4/17/2018 827 6 800 NA NA out fast 7140 16700 KMB

4/17/2018 1630 5.81 800 NA NA out fast 7240 16600 KMB

4/18/2018 745 6.33 800 NA NA out fast 7600 16700 KMB

4/18/2018 1955 5.89 800 NA NA out fast 7840 16500 KMB

4/20/2018 734 6.05 800 NA NA out fast 7600 16800 KMB

4/20/2018 1445 5.82 800 NA NA out fast 7990 17200 KMB

4/23/2018 746 5.56 800 NA NA out fast 7990 17200 KMB fresh rechargables

4/23/2018 1729 5.41 800 NA NA out fast 7680 16900 KMB

4/24/2018 728 5.59 800 NA NA out fast 7280 16700 KMB

4/24/2018 1736 5.3 800 NA NA out fast 6910 16800 KMB

4/25/2018 723 5.83 800 NA NA out fast 7140 16800 KMB

4/25/2018 1732 5.48 800 NA NA out fast 6960 16000 KMB

4/26/2018 727 5.41 800 NA NA out fast 7060 17100 KMB Did Not Use

5/8/2018 812 5.23 800 NA NA out fast 7550 17200 KMB Did Not Use

5/9/2018 754 5.2 800 NA NA out fast 7650 17100 KMB Did Not Use

5/10/2018 638 5.29 800 NA NA out fast 6280 16900 KMB Did Not Use
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
Pancake Drift QC Form

Pancake: Green

Check source: A

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

3/15/2018 13:50 5 100 200 KMB

60 240

80 190

100 250

80 240

120 200

40 240

60 220

40 180

100 220

Average 78 218

10% of average 8 22

20% of average 16 44

Min = average - 10% 70 196

Max = average + 10% 86 240

Min = average - 20% 62 174

Max = average + 20% 94 262
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
Pancake Drift QC Form

Pancake: White

Check source: A

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

3/15/2018 14:05 1.9 60 220 KMB

80 240

40 160

60 180

80 140

120 200

100 180

80 200

120 140

80 220

Average 82 188

10% of average 8 19

20% of average 16 38

Min = average - 10% 74 169

Max = average + 10% 90 207

Min = average - 20% 66 150

Max = average + 20% 98 226
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
Pancake Drift QC Form

Pancake: Black

Check source: A

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

3/20/2018 941 2.25 80 180 KMB

40 170

40 140

80 110

100 160

60 180

80 140

50 130

60 160

120 200

Average 71 157

10% of average 7.1 15.7

20% of average 14.2 31.4

Min = average - 10% 63.9 141.3

Max = average + 10% 78.1 172.7

Min = average - 20% 56.8 125.6

Max = average + 20% 85.2 188.4
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
Pancake Daily QC Form

Pancake: Green Parameter Min Max

Check source: A Non-source 56.8 93.6

Source 174.4 261.6

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

4/4/2018 731 4.4 80 210 KMB

4/4/2018 1759 4.4 60 230 KMB

4/5/2018 732 4.4 50 240 KMB

4/5/2018 1919 4.2 100 180 KMB

4/6/2018 717 4.2 80 220 KMB

4/6/2018 1452 4.2 80 200 KMB

4/10/2018 843 4.4 60 220 KMB Did Not Use

4/11/2018 752 4.3 100 240 KMB Did Not Use

4/12/2018 720 4.3 80 180 KMB

4/12/2018 1413 4.4 50 220 KMB

4/17/2018 836 4.4 100 200 KMB

4/17/2018 1648 4.4 100 220 KMB

4/18/2018 750 4.4 80 220 KMB Did Not Use

4/20/2018 748 4.4 100 180 KMB Did Not Use

4/23/2018 750 4.3 80 240 KMB Did Not Use

4/24/2018 730 4.3 80 240 KMB

4/24/2018 1750 4.3 100 240 KMB

4/25/2018 742 4.3 100 220 KMB

4/25/2018 536 4.2 100 190 KMB

4/26/2018 743 4.3 90 220 KMB Did Not Use

5/8/2018 833 4.3 100 220 KMB

5/8/2018 1827 4.3 100 220 KMB

5/9/2018 808 4.3 100 240 KMB

5/9/2018 1704 4.2 100 220 KMB

5/10/2018 641 4.3 90 220 KMB

5/10/2018 1530 4.3 80 240 KMB
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
Pancake Daily QC Form

Pancake: White Parameter Min Max

Check source: A Non-source 65.6 98.4

Source 150.4 225.6

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

4/4/2018 732 1.7 60 190 KMB Did Not Use 4/4

4/5/2018 731 1.7 60 180 KMB Did Not Use 4/5

4/6/2018 718 1.7 80 150 KMB

4/6/2018 1453 1.7 60 180 KMB

4/10/2018 838 1.7 60 180 KMB

4/10/2018 1819 1.7 50 220 KMB

4/11/2018 755 1.7 60 210 KMB Did Not Use

4/12/2018 715 1.7 80 200 KMB Did Not Use

4/17/2018 833 1.7 60 180 KMB

4/17/2018 1645 1.7 80 240 KMB

4/18/2018 752 1.7 80 200 KMB

4/18/2018 1955 1.7 60 240 KMB

4/20/2018 751 1.7 60 220 KMB

4/20/2018 1438 1.7 80 180 KMB

4/23/2018 753 1.7 80 220 KMB

4/23/2018 1735 1.7 80 220 KMB

4/24/2018 733 1.7 80 200 KMB

4/24/2018 1753 1.7 80 180 KMB

4/25/2018 746 1.7 80 200 KMB

4/25/2018 538 1.7 90 210 KMB

4/26/2018 739 1.7 50 210 KMB

4/26/2018 1818 1.7 90 200 KMB

5/8/2018 833 1.7 80 180 KMB

5/8/2018 1828 1.7 60 200 KMB

5/9/2018 809 1.7 60 220 KMB

5/9/2018 1703 1.7 80 180 KMB

5/10/2018 643 1.7 100 200 KMB

5/10/2018 1539 1.7 80 220 KMB

5/16/2018 729 1.7 80 200 KMB Did not use
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
Pancake Daily QC Form

Pancake: Black Parameter Min Max

Check source: A Non-source 63.9 85.2

Source 125.6 188.4

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

4/4/2018 733 2.1 60 180 KMB

4/4/2018 1805 2.1 60 160 KMB

4/5/2018 734 2.1 60 200 KMB Did Not Use

4/6/2018 718 2.1 80 160 KMB Did Not Use

4/10/2018 841 2.1 60 210 KMB Did Not Use

4/11/2018 754 2.1 80 180 KMB

4/11/2018 1545 2.1 80 200 KMB

4/12/2018 723 2.1 80 220 KMB Did Not Use

4/17/2018 839 2.1 80 240 KMB Did Not Use

4/18/2018 755 2.1 80 180 KMB

4/18/2018 2000 2.1 70 220 KMB

4/20/2018 754 2.1 60 180 KMB

4/20/2018 1440 2.1 60 140 KMB

4/23/2018 756 2.1 80 180 KMB

4/24/2018 736 2.1 80 160 KMB

4/24/2018 1732 2.1 60 160 KMB

4/25/2018 749 2.1 80 180 KMB Did Not Use

4/26/2018 741 2.1 80 180 KMB Did Not Use

5/8/2018 835 2.1 80 190 KMB Did Not Use

5/9/2018 806 2.1 80 180 KMB Did Not Use

5/10/2018 645 2.1 80 190 KMB Did Not Use

5/16/2018 732 2.1 80 180 KMB

5/16/2018 1619 2.1 80 190 KMB
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
Drift 2x2 QC Form

MicroR: Blue

Check source: A

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

3/15/2018 11:45 2.8 9 22 KMB

10 24

9 24

8 22

9 20

9 23

9 22

9 21

10 22

8 22

Average 9 22

10% of average 1 2

20% of average 2 4

Min = average - 10% 8 20

Max = average + 10% 10 24

Min = average - 20% 7 18

Max = average + 20% 11 27
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
Drift 2x2 QC Form

MicroR: Yellow (1x1)

Check source: A

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

3/15/2018 12:01 45 10 26 KMB

11 30

9 27

9 25

11 28

11 25

8 27

10 29

9 25

11 27

Average 10 27

10% of average 1 3

20% of average 2 5

Min = average - 10% 9 24

Max = average + 10% 11 30

Min = average - 20% 8 22

Max = average + 20% 12 32
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
Drift 2x2 QC Form

MicroR: Orange

Check source: A

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

3/19/2018 940 1.9 7 17 KMB

4 15

4 15

2 20

5 20

5 19

7 18

6 17

4 15

5 16

Average 4.9 17.2

10% of average 0.49 1.72

20% of average 0.98 3.44

Min = average - 10% 4.41 15.48

Max = average + 10% 5.39 18.92

Min = average - 20% 3.92 13.76

Max = average + 20% 5.88 20.64

25/49



Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
MicroR Daily QC Form

MicroR: Blue Parameter Min Max

Check source: A Non-source 7.2 10.8

Source 17.76 26.64

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

4/4/2018 700 2.7 8 22 KMB

4/4/2018 1750 2.7 10 22 KMB

4/5/2018 700 2.7 9 24 KMB

4/5/2018 1913 2.7 10 23 KMB

4/6/2018 715 2.7 9 22 KMB

4/6/2018 1505 2.7 8 22 KMB

4/10/2018 843 2.7 10 24 KMB Did Not Use

4/11/2018 758 2.8 9 23 KMB Did Not Use

4/12/2018 726 2.8 8 22 KMB

4/12/2018 1418 2.7 8 22 KMB

4/17/2018 841 2.8 10 24 KMB

4/17/2018 1650 2.8 10 24 KMB

4/18/2018 758 2.8 9 26 KMB

4/18/2018 2003 2.8 10 24 KMB

4/20/2018 746 2.7 10 22 KMB

4/20/2018 1443 2.7 10 24 KMB

4/23/2018 759 2.7 10 24 KMB

4/23/2018 1736 2.7 10 22 KMB

4/24/2018 739 2.7 10 22 KMB

4/24/2018 1755 2.7 10 24 KMB

4/25/2018 751 2.7 10 24 KMB

4/25/2018 1743 2.7 10 22 KMB

4/26/2018 730 2.7 10 22 KMB

4/26/2018 1821 2.5 10 24 KMB

5/8/2018 839 2.7 10 23 KMB

5/8/2018 1831 2.7 10 24 KMB

5/9/2018 810 2.8 10 24 KMB

5/9/2018 1705 2.8 10 22 KMB

5/10/2018 647 2.8 10 25 KMB

5/10/2018 1541 NA NA NA KMB glass dial protector fell - obstructing needle
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
MicroR Daily QC Form

MicroR: Yellow (1x1) Parameter Min Max

Check source: A Non-source 7.92 11.88

Source 21.52 32.28

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

4/4/2018 728 4.5 12 25 KMB Did Not Use 4/4

4/5/2018 1857 4.5 10 28 KMB Did Not Use 4/5

4/6/2018 716 4.5 11 27 KMB Did Not Use 4/6

4/10/2018 845 4.5 9 23 KMB Did Not Use

4/11/2018 802 4.5 13 28 KMB Did Not Use

4/12/2018 733 4.5 10 26 KMB Did Not Use

4/17/2018 845 4.5 12 30 KMB

4/17/2018 1655 4.5 12 28 KMB

4/18/2018 800 4.5 9 27 KMB

4/18/2018 2006 4.5 9 30 KMB

4/20/2018 743 4.5 11 27 KMB Did Not Use

4/23/2018 801 4.5 13 29 KMB Did Not Use

4/24/2018 741 4.5 11 28 KMB Did Not Use

4/25/2018 757 4.5 12 27 KMB Did Not Use

4/26/2018 736 4.5 13 26 KMB Did Not Use

5/8/2018 842 4.5 11 28 KMB Did Not Use

5/9/2018 812 4.5 13 29 KMB Did Not Use

5/10/2018 649 4.5 11 28 KMB Did Not Use

5/16/2018 735 4.5 11 28 KMB

5/16/2018 1620 4.5 11 28 KMB
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
MicroR Daily QC Form

MicroR: Orange Parameter Min Max

Check source: A Non-source 3.92 5.39

Source 13.76 18.92

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

4/4/2018 701 1.7 6 17 KMB

4/4/2018 1752 1.7 4 16 KMB

4/5/2018 701 1.7 4 17 KMB

4/5/2018 1915 1.8 6 17 KMB

4/6/2018 718 1.8 5 19 KMB

4/6/2018 1507 1.8 7 18 KMB

4/10/2018 841 1.8 5 18 KMB

4/10/2018 1722 1.8 7 17 KMB

4/11/2018 759 1.7 8 17 KMB

4/11/2018 1548 1.8 8 15 KMB

4/12/2018 730 1.8 5 20 KMB Did Not Use

4/17/2018 dead NA NA NA KMB Dead Battery - Did Not Use

4/18/2018 dead NA NA NA KMB Dead Battery - Did Not Use

4/20/2018 740 2 6 18 KMB

4/20/2018 1446 2 6 15 KMB

4/23/2018 805 2 4 18 KMB

4/23/2018 1739 2 6 15 KMB

4/24/2018 744 2 6 17 KMB

4/24/2018 1758 2 7 18 KMB

4/25/2018 754 2 7 18 KMB

4/25/2017 1740 2 9 20 KMB

4/26/2018 733 2 9 16 KMB Did Not Use

5/8/2018 841 2 6 18 KMB

5/8/2018 1630 2 6 16 KMB

5/9/2018 811 2 6 18 KMB

5/9/2018 1710 2 8 19 KMB

5/10/2018 651 2 5 16 KMB

5/10/2018 1533 2 6 18 KMB

5/16/2018 738 2 7 17 KMB Did not use
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
Pancake Drift QC Form

Pancake: White

Check source: Tc-99/Th-230

Date Time Battery (Relative)
Alpha Non-

Source Reading

Alpha Source 

Reading

Beta Non-Source 

Reading

Beta Source 

Reading
RSO Approval Comments:

3/15/2018 12:26 2.5 3 70 347 9681 KMB

2 69 388 9669

3 70 351 9631

2 67 348 9715

1 64 375 9590

3 55 351 9520

5 57 330 9835

3 61 365 9923

3 71 365 9699

2 71 378 9850

Average 3 66 360 9711

10% of average 0 7 36 971

20% of average 1 13 72 1942

Min = average - 10% 2 59 324 8740

Max = average + 10% 3 72 396 10682

Min = average - 20% 2 52 288 7769

Max = average + 20% 3 79 432 11654
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
Pancake Drift QC Form

Pancake: Yellow

Check source: Tc-99/Th-230

Date Time Battery (Relative)
Alpha Non-

Source Reading

Alpha Source 

Reading

Beta Non-Source 

Reading

Beta Source 

Reading
RSO Approval Comments:

3/15/2018 13:25 2.5 1 75 475 15938 KMB

3 77 466 16171

7 78 520 16088

2 76 520 16013

2 66 451 16110

0 76 461 16086

1 101 489 16141

0 93 492 15906

0 73 490 16010

4 74 466 15854

Average 2 79 483 16032

10% of average 0 8 48 1603

20% of average 0 16 97 3206

Min = average - 10% 2 71 435 14429

Max = average + 10% 2 87 531 17635

Min = average - 20% 2 63 386 12825

Max = average + 20% 2 95 580 19238
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
Pancake Daily QC Form

Alpha/Beta: White Parameter Min Max

Check source: Tc-99/Th-230 Alpha Non-source 2.16 3.24

Alpha Source 52.4 78.6

Beta Non-source 287.84 431.76

Beta Source 7769.04 11653.56

Date Time Battery (Relative)

Average Non-

Source Alpha 

Reading

Average Source 

Alpha Reading

Average Non-

Source Beta 

Reading

Average Source 

Beta Reading
RSO Approval Comments:

4/4/2018 710 2.4 4 61 437 8302 KMB

4/4/2018 1812 2.4 2 60 302 7185 KMB Did Not Use 4/5

4/5/2018 711 2.3 0 49 339 7708 KMB

4/6/2018 725 2.3 0 71 329 9520 KMB

4/6/2018 1454 2.2 2 85 372 8360 KMB

4/10/2018 847 2.3 3 76 298 9753 KMB Did Not Use

4/11/2018 806 2.3 0 73 425 11507 KMB Did Not Use

4/12/2018 738 2.3 1 80 485 10892 KMB Did Not Use

4/17/2018 851 2.3 4 66 372 11806 KMB Did Not Use

4/18/2018 805 2.3 4 73 468 10765 KMB

4/18/2018 2010 2.3 5 52 461 11317 KMB

4/20/2018 757 2.1 4 61 436 10804 KMB

4/20/2018 1435 2.1 1 65 448 11805 KMB

4/23/2018 810 2.3 5 76 448 11870 KMB Did Not Use

4/24/2018 747 2.3 2 68 448 11806 KMB

4/24/2018 1758 2.3 4 66 458 10407 KMB

4/25/2018 801 2.3 3 59 443 10282 KMB

4/25/2018 1745 2.3 1 55 492 11911 KMB

4/26/2018 746 2.3 4 72 485 11638 KMB

4/26/2018 1835 2.3 2 64 510 11073 KMB

5/8/2018 855 2.1 6 58 454 11690 KMB Did Not Use

5/9/2018 813 2.2 3 72 448 11267 KMB Did Not Use

5/10/2018 653 2.2 3 50 483 11410 KMB Did Not Use

5/16/2018 740 2 3 62 476 11712 KMB

5/16/2018 1622 2.1 4 58 462 11976 KMB
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
Pancake Daily QC Form

Alpha/Beta: Yellow Parameter Min Max

Check source: Tc-99/Th-230 Alpha Non-source 1.6 2.4

Alpha Source 63.12 94.68

Beta Non-source 386.4 579.6

Beta Source 12825.36 19238.04

Date Time Battery (Relative)

Average Non-

Source Alpha 

Reading

Average Source 

Alpha Reading

Average Non-

Source Beta 

Reading

Average Source 

Beta Reading
RSO Approval Comments:

4/4/2018 712 2.3 0 73 338 14781 KMB

4/4/2018 1815 2.3 1 71 597 15627 KMB

4/5/2018 715 2.3 2 80 622 15614 KMB

4/5/2018 1922 2.4 2 63 681 15898 KMB

4/6/2018 720 2.3 2 68 683 16101 KMB

4/6/2018 1500 2.3 2 78 653 14917 KMB

4/10/2018 845 2.4 2 70 719 15638 KMB

4/10/2018 1724 2.4 1 70 592 15987 KMB

4/11/2018 804 2.4 1 65 682 15984 KMB

4/11/2018 1552 2.4 2 64 647 16012 KMB

4/12/2018 735 2.4 3 74 664 16579 KMB

4/12/2018 1420 2.4 2 69 597 15940 KMB

4/17/2018 849 2.4 4 71 630 15471 KMB

4/17/2018 1650 2.4 1 76 606 16375 KMB

4/18/2018 810 2.4 2 81 625 15629 KMB Did Not Use

4/20/2018 800 2.4 2 70 598 16133 KMB Did Not Use

4/23/2018 807 2.4 2 55 665 15537 KMB

4/23/2018 1742 2.4 4 68 594 15939 KMB

4/24/2018 750 2.4 4 69 598 16082 KMB

4/25/2018 804 2.4 2 75 526 15127 KMB

4/26/2018 743 2.4 5 86 916 16035 KMB Did Not Use

5/8/2018 750 2.4 5 54 784 16020 KMB

5/8/2018 1834 2.4 4 54 829 15899 KMB

5/9/2018 816 2.4 4 81 539 15855 KMB

5/9/2018 1707 2.4 5 65 602 16050 KMB

5/10/2018 655 2.4 6 79 543 15983 KMB

5/10/2018 1536 2.4 4 75 581 15118 KMB
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
Radiation Safety Officer 

Daily Field Log

Name: Amanda Townsend Date: 4/4/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

700 Arcadis Amanda Townsend 1700 Badges distributed:   Y  

700 Arcadis Brandon Nichalson 1700 Previous day issues discussed:   Y  

700 Arcadis Jesse Kass 1700 Decon setup:   Y  

700 Arcadis Krista Brown 1700 MicroR meter QC complete:   Y  

700 Arcadis Laurel Karten 1700 Pancake QC complete:   Y  

700 Arcadis Alexandra Oppelt 1700 2x2 QC complete:   Y  

700 Navajo Liason Guy Horsen 1700 Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y  

MicroR meter QC complete:   Y  

Pancake QC complete:   Y  

2x2 QC complete:   Y  

Decon complete:   Y  

Equipment operational issues resolved:  N/A

RSO Scope of Work

Lateral Delineation for AB02 

Background for AB02/AB03

Time Field Notes

see field log

Badge Log
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
Radiation Safety Officer 

Daily Field Log

Name: Amanda Townsend Date: 4/5/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

830 Arcadis Amanda Townsend 1800 Badges distributed:   Y  

830 Arcadis Brandon Nichalson 1800 Previous day issues discussed:   Y  

830 Arcadis Jesse Kass 1800 Decon setup:   Y  

830 Arcadis Krista Brown 1800 MicroR meter QC complete:   Y  

830 Arcadis Laurel Karten 1800 Pancake QC complete:   Y  

830 Arcadis Alexandra Oppelt 1800 2x2 QC complete:   Y  

830 Navajo Liason Guy Horsen 1800 Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y  

MicroR meter QC complete:   Y  

Pancake QC complete:   Y  

2x2 QC complete:   Y  

Decon complete:   Y  

Equipment operational issues resolved:  N/A

RSO Scope of Work

Lateral Delineation for AB02 

Background for AB02/AB03

Time Field Notes

see field log

Badge Log
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
Radiation Safety Officer 

Daily Field Log

Name: Amanda Townsend Date: 4/6/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

830 Arcadis Amanda Townsend 1500 Badges distributed:   Y  

830 Arcadis Brandon Nichalson 1500 Previous day issues discussed:   Y  

830 Arcadis Jesse Kass 1500 Decon setup:   Y  

830 Arcadis Krista Brown 1500 MicroR meter QC complete:   Y  

830 Arcadis Laurel Karten 1500 Pancake QC complete:   Y  

830 Arcadis Alexandra Oppelt 1500 2x2 QC complete:   Y  

830 Navajo Liason Guy Horsen 1500 Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y  

MicroR meter QC complete:   Y  

Pancake QC complete:   Y  

2x2 QC complete:   Y  

Decon complete:   Y  

Equipment operational issues resolved:  N/A

RSO Scope of Work

Lateral Delineation for AB02 

Background for AB02/AB03

Time Field Notes

see field log

Badge Log
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
Radiation Safety Officer 

Daily Field Log

Name: Amanda Townsend Date: 4/10/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

830 Arcadis Amanda Townsend 1830 Badges distributed:   Y 

830 Arcadis Laurel Karten 1830 Previous day issues discussed:   Y 

830 Arcadis Alexandra Oppelt 1830 Decon setup:   Y 

830 Navajo Liason Guy Horsen 1830 MicroR meter QC complete:   Y 

Pancake QC complete:   Y 

2x2 QC complete:   Y 

Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y 

MicroR meter QC complete:   Y 

Pancake QC complete:   Y 

2x2 QC complete:   Y 

Decon complete:   Y  

Equipment operational issues resolved:  N/A

RSO Scope of Work

Time Field Notes

see field log

Badge Log
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ

Radiation Safety Officer 
Daily Field Log

Name: Amanda Townsend Date: 4/11/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

930 Arcadis Amanda Townsend 1630 Badges distributed:   Y 

930 Arcadis Laurel Karten 1630 Previous day issues discussed:   Y 

930 Arcadis Alexandra Oppelt 1630 Decon setup:   Y 

1500 Arcadis Brandon Nichalson 1630 MicroR meter QC complete:   Y 

1500 Arcadis Jesse Kass 1630 Pancake QC complete:   Y 

930 Navajo Liason Guy Horsen 1630 2x2 QC complete:   Y 

Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y 

MicroR meter QC complete:   Y 

Pancake QC complete:   Y 

2x2 QC complete:   Y 

Decon complete:   Y  

Equipment operational issues resolved:  N/A

RSO Scope of Work

Time Field Notes

see field log

Badge Log
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ

Radiation Safety Officer 
Daily Field Log

Name: Amanda Townsend Date: 4/12/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

730 Arcadis Amanda Townsend 1530 Badges distributed:   Y 

730 Arcadis Laurel Karten 1530 Previous day issues discussed:   Y 

730 Arcadis Alexandra Oppelt 1530 Decon setup:   Y 

730 Arcadis Brandon Nichalson 1530 MicroR meter QC complete:   Y 

730 Arcadis Jesse Kass 1530 Pancake QC complete:   Y 

730 Navajo Liason Guy Horsen 1530 2x2 QC complete:   Y 

Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y 

MicroR meter QC complete:   Y 

Pancake QC complete:   Y 

2x2 QC complete:   Y 

Decon complete:   Y  

Equipment operational issues resolved:  N/A

RSO Scope of Work

Time Field Notes

see field log

Badge Log

38/49



Client: EnPro Holdings, Inc. 

Location: Cameron, AZ

Radiation Safety Officer 
Daily Field Log

Name: Amanda Townsend Date: 4/17/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

930 Arcadis Amanda Townsend 1630 Badges distributed:   Y 

930 Arcadis Krista Brown 1630 Previous day issues discussed:   Y 

930 Arcadis Laurel Karten 1630 Decon setup:   Y 

930 Arcadis Alexandra Oppelt 1630 MicroR meter QC complete:   Y 

930 Arcadis Brandon Nichalson 1630 Pancake QC complete:   Y 

930 Arcadis Jesse Kass 1630 2x2 QC complete:   Y 

930 Navajo Liason Guy Horsen 1630 Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y 

MicroR meter QC complete:   Y 

Pancake QC complete:   Y 

2x2 QC complete:   Y 

Decon complete:   Y  

Equipment operational issues resolved:  N/A

RSO Scope of Work

Time Field Notes

see field log

Badge Log

39/49



Client: EnPro Holdings, Inc. 

Location: Cameron, AZ

Radiation Safety Officer 
Daily Field Log

Name: Amanda Townsend Date: 4/18/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

900 Arcadis Amanda Townsend 1925 Badges distributed:   Y 

900 Arcadis Krista Brown 1925 Previous day issues discussed:   Y 

900 Arcadis Laurel Karten 1925 Decon setup:   Y 

900 Arcadis Alexandra Oppelt 1925 MicroR meter QC complete:   Y 

900 Arcadis Brandon Nichalson 1925 Pancake QC complete:   Y 

900 Arcadis Jesse Kass 1925 2x2 QC complete:   Y 

900 Navajo Liason Guy Horsen 1925 Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y 

MicroR meter QC complete:   Y 

Pancake QC complete:   Y 

2x2 QC complete:   Y 

Decon complete:   Y  

Equipment operational issues resolved:  N/A

RSO Scope of Work

Time Field Notes

see field log

Badge Log
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ

Radiation Safety Officer 
Daily Field Log

Name: Amanda Townsend Date: 4/20/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

720 Arcadis Jesse Kass 1530 Badges distributed:   Y

720 Arcadis Brandon Nichalson 1530 Previous day issues discussed: N/A

720 Arcadis Amanda Townsend 1530 Decon setup:   Y

720 Arcadis Krista Brown 1530 MicroR meter QC complete:   Y

720 Arcadis Ali Oppelt 1530 Pancake QC complete:   Y

720 Arcadis Issac Wood 1530 2x2 QC complete:    Y

730 Navajo Liason Guy Horsen 1530 Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ

Radiation Safety Officer 
Daily Field Log

Name: Amanda Townsend Date: 4/23/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

730 Arcadis Jesse Kass 1730 Badges distributed:   Y

730 Arcadis Brandon Nichalson 1730 Previous day issues discussed: N/A

730 Arcadis Amanda Townsend 1730 Decon setup:   Y

730 Arcadis Krista Brown 1730 MicroR meter QC complete:   Y

730 Arcadis Ali Oppelt 1730 Pancake QC complete:   Y

730 Arcadis Doug Partridge 1730 2x2 QC complete:    Y

Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
Radiation Safety Officer 

Daily Field Log

Name: Amanda Townsend Date: 4/24/18\

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

730 Arcadis Jesse Kass 1730 Badges distributed:   Y

730 Arcadis Brandon Nichalson 1730 Previous day issues discussed: N/A

730 Arcadis Amanda Townsend 1730 Decon setup:   Y

730 Arcadis Krista Brown 1730 MicroR meter QC complete:   Y

730 Arcadis Ali Oppelt 1730 Pancake QC complete:   Y

730 Arcadis Doug Partridge 1730 2x2 QC complete:    Y

730 Arcadis John Duwaldt 1730 Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ

Radiation Safety Officer 
Daily Field Log

Name: Amanda Townsend Date: 4/25/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

800 Arcadis Jesse Kass 1730 Badges distributed:   Y

800 Arcadis Brandon Nichalson 1730 Previous day issues discussed: N/A

800 Arcadis Amanda Townsend 1730 Decon setup:   Y

800 Arcadis Krista Brown 1730 MicroR meter QC complete:   Y

800 Arcadis Ali Oppelt 1730 Pancake QC complete:   Y

800 Arcadis John Duwaldt 1730 2x2 QC complete:    Y

Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ

Radiation Safety Officer 
Daily Field Log

Name: Amanda Townsend Date: 4/26/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

730 Arcadis Jesse Kass 1800 Badges distributed:   Y

730 Arcadis Brandon Nichalson 1800 Previous day issues discussed: N/A

730 Arcadis Amanda Townsend 1800 Decon setup:   Y

730 Arcadis Krista Brown 1800 MicroR meter QC complete:   Y

730 Arcadis Ali Oppelt 1800 Pancake QC complete:   Y

730 Arcadis John Duwaldt 1800 2x2 QC complete:    Y

730 Navajo Liason Guy Horsen 1800 Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ

Radiation Safety Officer 
Daily Field Log

Name: Amanda Townsend Date: 5/8/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

730 Arcadis Jesse Kass 1800 Badges distributed:   Y

730 Arcadis Brandon Nichalson 1800 Previous day issues discussed: N/A

730 Arcadis Amanda Townsend 1800 Decon setup:   Y

730 Arcadis Krista Brown 1800 MicroR meter QC complete:   Y

730 Arcadis Laurel Karten 1800 Pancake QC complete:   Y

730 Navajo Liason Guy Horsen 1800 2x2 QC complete:    Y

Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
Radiation Safety Officer 

Daily Field Log

Name: Amanda Townsend Date: 5/9/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

630 Arcadis Jesse Kass 1800 Badges distributed:   Y

630 Arcadis Brandon Nichalson 1800 Previous day issues discussed: N/A

630 Arcadis Amanda Townsend 1800 Decon setup:   Y

630 Arcadis Krista Brown 1800 MicroR meter QC complete:   Y

630 Arcadis Laurel Karten 1800 Pancake QC complete:   Y

630 Arcadis Ali Oppelt 1800 2x2 QC complete:    Y

630 Navajo Liason Guy Horsen 1800 Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ

Radiation Safety Officer 
Daily Field Log

Name: Amanda Townsend Date: 5/10/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

630 Arcadis Jesse Kass 1800 Badges distributed:   Y

630 Arcadis Brandon Nichalson 1800 Previous day issues discussed: N/A

630 Arcadis Amanda Townsend 1800 Decon setup:   Y

630 Arcadis Krista Brown 1800 MicroR meter QC complete:   Y

630 Arcadis Laurel Karten 1800 Pancake QC complete:   Y

630 Arcadis Ali Oppelt 1800 2x2 QC complete:    Y

630 Navajo Liason Guy Horsen 1800 Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ

Radiation Safety Officer 
Daily Field Log

Name: Amanda Townsend Date: 5/16/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

630 Arcadis Jesse Kass 1800 Badges distributed:   Y

630 Arcadis Brandon Nichalson 1800 Previous day issues discussed: N/A

630 Arcadis Amanda Townsend 1800 Decon setup:   Y

630 Arcadis Krista Brown 1800 MicroR meter QC complete:   Y

630 Arcadis Laurel Karten 1800 Pancake QC complete:   Y

630 Arcadis Ali Oppelt 1800 2x2 QC complete:    Y

630 Navajo Liason Guy Horsen 1800 Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
Equipment ID Form

Monitor make: Bicron Monitor model: Microrem Monitor make: Monitor model:

Monitor serial #: C07OH Rental Prep: JD Monitor serial #: Rental Prep:

Calibration date: 6/29/2018 Calibration due: 6/29/2019 Calibration date: Calibration due:

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 9/25/2018 Date offsite: Date onsite: Date offsite:

Probe make: Ludlum Probe model: 44-10 Probe make: Ludlum Probe model: 44-10

Probe serial #: 63744 Rental Prep: JD Probe serial #: 156400 Rental Prep: JD

Meter make: Ludlum Meter model: 2221 Meter make: Ludlum Meter model: 2221

Meter serial #: 313997 Rental Prep: JD Meter serial #: 197793 Rental Prep: JD

Calibration Date: 9/18/2018 Calibration Due: 9/18/2019 Calibration Date: 9/18/2018 Calibration Due: 9/18/2019

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 10/27/2018 Date offsite: 11/13/2019 Date onsite: 10/27/2018 Date offsite: 11/13/2019

Probe make: Ludlum Probe model: 44-10 Probe make: Ludlum Probe model: 44-10

Probe serial #: 168574 Rental Prep: JD Probe serial #: PR373552 Rental Prep: TO

Meter make: Ludlum Meter model: 2221 Meter make: Ludlum Meter model: 3000

Meter serial #: 32267 Rental Prep: JD Meter serial #: 25015307 Rental Prep: TO

Calibration Date: 9/18/2018 Calibration Due: 9/18/2019 Calibration Date: 3/21/2018 Calibration Due: 3/21/2019

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 10/27/2018 Date offsite: 11/13/2019 Date onsite: 10/27/2018 Date offsite: 11/13/2019

Probe make: Ludlum Probe model: 44-10 Probe make: Ludlum Probe model: 44-10

Probe serial #: PR373532 Rental Prep: TO Probe serial #: PR373953 Rental Prep: TO

Meter make: Ludlum Meter model: 3000 Meter make: Ludlum Meter model: 3000

Meter serial #: 25015310 Rental Prep: TO Meter serial #: 25015212 Rental Prep: TO

Calibration Date: 3/30/2018 Calibration Due: 3/30/2019 Calibration Date: 3/30/2018 Calibration Due: 3/30/2019

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 10/27/2018 Date offsite: 11/13/2019 Date onsite: 10/27/2018 Date offsite: 11/13/2019

Probe make: Ludlum Probe model: 44-2 Probe make: Probe model:

Probe serial #: 111075 Rental Prep: JD Probe serial #: Rental Prep:

Meter make: Ludlum Meter model: 12 Meter make: Meter model:

Meter serial #: 83334 Rental Prep: JD Meter serial #: Rental Prep:

Calibration Date: 8/7/2018 Calibration Due: 8/7/2019 Calibration Date: Calibration Due:

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 10/27/2018 Date offsite: 11/13/2019 Date onsite: Date offsite:

Probe make: Ludlum Probe model: 44-9 Probe make: Ludlum Probe model: 44-9

Probe serial #: 141724 Rental Prep: JD Probe serial #: 4649 Rental Prep: JD

Meter make: Ludlum Meter model: 3 Meter make: Ludlum Meter model: 2

Meter serial #: 138997 Rental Prep: JD Meter serial #: 70766 Rental Prep: JD

Calibration Date: 3/22/2018 Calibration Due: 3/22/2019 Calibration Date: 8/27/2018 Calibration Due: 8/27/2019

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 11/2/2018 Date offsite: 11/13/2019 Date onsite: 10/27/2018 Date offsite: 11/13/2019

Source type: Cs-137 Source date: Dec-94 Source type: Cs-137 Source date: Sep-90

Source activity: <1uCi Source make: The source Source activity: 1 uCi Source make: The Source

Serial #: 3432 Serial #:

Pancake GM Tube

Pancake: ___Green__ Pancake: __Yellow__

Check Sources

Check Source: ___A____ Check Source: __Un-named___

1x1 Scintillators

1x1 MicroR: _blue/green___ 1x1: ________

2x2: __Green___ 2x2: __Blue______

2x2: ____Orange____ 2x2: __Black______

MicroR Scintillators

MicroR: _Orange___ MicroR: ____

2x2 Scintillators

2x2: _Yellow__ 2x2: __White___
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
2x2 Drift QC Form

2x2: Yellow

Check source: A

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting (in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading (cpm)

One Minute 

Source 

Reading (cpm)

RSO Approval Comments:

10/27/2018 1039 5.8 1053 100 3952 out fast 10033 20812

10223 21136

10029 20927

10147 20838

10239 20757

10055 21000

10068 20753

9853 20882

10123 20952

9956 20752

Average 10073 20881

10% of average 1007 2088

20% of average 2015 4176

Min = average - 10% 9065 18793

Max = average + 10% 11080 22969

Min = average - 20% 8058 16705

Max = average + 20% 12087 25057

High Voltage Min = HV - 20 volts 1033

High Voltage Max = HV + 20 volts 1073
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
2x2 Drift QC Form

2x2: White

Check source: A

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting (in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading (cpm)

One Minute 

Source 

Reading (cpm)

RSO Approval Comments:

10/27/2018 1136 5.9 1066 1114 3805 out fast 10381 20369 KMB

10569 20794

10519 20747

10039 20780

10071 20425

9773 20484

9942 20381

9789 20507

9563 20800

9569 20659

Average 10022 20595

10% of average 1002 2059

20% of average 2004 4119

Min = average - 10% 9019 18535

Max = average + 10% 11024 22654

Min = average - 20% 8017 16476

Max = average + 20% 12026 24714

High Voltage Min = HV - 20 volts 1046

High Voltage Max = HV + 20 volts 1086
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
2x2 Drift QC Form

2x2: Green

Check source: A

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting (in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading (cpm)

One Minute 

Source 

Reading (cpm)

RSO Approval Comments:

10/27/2018 1107 5.8 1126 97 3763 out fast 9658 20745 KMB

9876 20426

10090 20794

9814 20709

9759 20772

9592 20706

9817 20549

9531 20618

9853 20680

9857 20409

Average 9785 20641

10% of average 978 2064

20% of average 1957 4128

Min = average - 10% 8806 18577

Max = average + 10% 10763 22705

Min = average - 20% 7828 16513

Max = average + 20% 11742 24769

High Voltage Min = HV - 20 volts 1106

High Voltage Max = HV + 20 volts 1146
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
2x2 Drift QC Form

2x2: Blue

Check source: A

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting (in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading 

(Kcpm)

One Minute 

Source 

Reading 

(Kcpm)

RSO Approval Comments:

10/21/2018 1210 6.35 800 N/A N/A Out Fast 8.83 19.6 KMB

8.77 19.4

8.84 19.2

8.81 19.2

8.86 19.4

8.78 19.2

8.73 19.5

8.66 19.3

8.97 19.1

8.81 19.4

Average 9 19

10% of average 1 2

20% of average 2 4

Min = average - 10% 8 17

Max = average + 10% 10 21

Min = average - 20% 7 15

Max = average + 20% 11 23

High Voltage Min = HV - 20 volts 780

High Voltage Max = HV + 20 volts 820
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
2x2 Drift QC Form

2x2: Orange 

Check source: A

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting (in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading 

(Kcpm)

One Minute 

Source 

Reading 

(Kcpm)

RSO Approval Comments:

10/21/2018 1234 6.16 800 N/A N/A Out Fast 8.88 19.4 KMB

8.80 19.27

9.01 19.6

8.71 19.6

8.84 19.6

8.80 19.2

9.00 19.6

8.86 19.4

8.98 19.5

8.88 19.8

Average 9 19

10% of average 1 2

20% of average 2 4

Min = average - 10% 8 18

Max = average + 10% 10 21

Min = average - 20% 7 16

Max = average + 20% 11 23

High Voltage Min = HV - 20 volts 780

High Voltage Max = HV + 20 volts 820
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
2x2 Drift QC Form

2x2: Black

Check source: A

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting (in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading 

(Kcpm)

One Minute 

Source 

Reading 

(Kcpm)

RSO Approval Comments:

10/27/2018 1306 6.39 800 NA NA NA NA 7.60 16.8 KMB

7.52 17.2

7.47 17.0

7.42 17.0

7.49 17.1

7.39 16.9

7.35 16.9

7.52 16.2

7.21 16.8

7.38 16.00

Average 7 17

10% of average 1 2

20% of average 1 3

Min = average - 10% 7 15

Max = average + 10% 8 18

Min = average - 20% 6 13

Max = average + 20% 9 20

High Voltage Min = HV - 20 volts 780

High Voltage Max = HV + 20 volts 820
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
2x2 Daily QC Form

2x2: Yellow Parameter Min Max

Check source: A Non-source 8058 12087

Source 16705 25057

HV 1033 1073

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting (in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading 

(cpm)

One Minute 

Source 

Reading 

(cpm)

RSO Approval Comments:

10/28/2018 839 6.2 1054 100 3956 out fast 10448 21191 KMB

10/28/2018 1747 5.9 1050 100 3956 out fast 10146 20310 KMB

10/30/2018 639 5.9 1052 100 3952 out fast 9838 20554 KMB did not use 

11/2/2018 1633 5.6 1051 100 3948 out fast 9595 22778 KMB used for shape file only

11/3/2018 716 6.2 1053 100 3954 out fast 9847 20918 KMB

11/3/2018 1710 6.1 1052 100 3953 out fast 9762 20317 KMB

11/4/2018 717 6.1 1053 100 3954 out fast 10165 27132 KMB Source Geometry Incorrect for One Minute Source Reading

11/4/2018 1713 5.9 1053 100 3953 out fast 9382 20530 KMB

11/6/2018 600 5.9 1053 100 3958 out fast 9725 21096 KMB

11/6/2018 1727 5.5 1052 100 3962 out fast 9800 20226 KMB

11/7/2018 610 5.9 1053 101 3954 out fast 9875 20605 KMB

11/7/2018 1621 6 1054 101 3965 out fast 9648 20623 KMB

11/8/2018 634 5.9 1054 100 3955 out fast 9648 20885 KMB

11/8/2018 1637 5.9 1054 100 3956 out fast 9498 20381 KMB

11/9/2018 711 5.9 1054 101 3955 out fast 9809 20435 KMB

11/9/2018 1301 5.9 1054 101 3964 out fast 9630 20471 KMB

11/9/2018 1308 5.9 1054 100 3948 out fast 9410 20750 KMB

11/13/2018 611 5.9 1055 100 3959 out fast 9880 20537 KMB

11/13/2018 1733 5.8 1056 100 3966 out fast 9638 20450 KMB
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
2x2 Daily QC Form

2x2: White Parameter Min Max

Check source: A Non-source 8017 12026

Source 16476 24714

HV 1046 1086

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting (in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

10/28/2018 846 6.2 1066 114 3828 out fast 10740 20930 KMB

10/28/2018 1750 6 1050 99 3825 out fast 9565 20704 KMB

10/30/2018 643 6.2 1052 100 3827 out fast 9431 20308 KMB did not use 

11/2/2018 640 6 1053 99 3840 out fast 9665 26157 KMB Source Geometry Incorrect for One Minute Source Reading

11/2/2018 1636 6 1054 102 3830 out fast 9543 22241 KMB

11/3/2018 622 6 1055 101 3818 out fast 9961 20971 KMB

11/3/2018 1623 6 1054 100 3841 out fast 9732 23210 KMB

11/4/2018 725 6 1053 100 3833 out fast 10136 27659 KMB Source Geometry Incorrect for One Minute Source Reading

11/4/2018 1655 6 1055 103 3837 out fast 9646 20443 KMB

11/6/2018 616 6 1057 103 3829 out fast 9503 20808 KMB

11/6/2018 1705 6 1054 102 3849 out fast 9625 20719 KMB

11/7/2018 615 6 1055 101 3840 out fast 9642 20459 KMB

11/7/2018 1645 5.9 1055 101 3821 out fast 9550 20491 KMB

11/8/2018 624 5.9 1054 101 3841 out fast 9458 20624 KMB

11/8/2018 1642 6 1057 102 3840 out fast 9518 20229 KMB

11/9/2018 713 6 1055 101 3832 out fast 9606 20520 KMB

11/9/2018 1313 6 1060 103 3839 out fast 9525 19930 KMB

11/13/2018 620 5.9 1059 104 3844 out fast 9325 20332 KMB

11/13/2018 1731 5.8 1073 118 3826 out fast 5400 10760 KMB Gamma data not used this day.  Error with meter.
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
2x2 Daily QC Form

2x2: Green Parameter Min Max

Check source: A Non-source 7828 11742

Source 16513 24769

HV 1106 1146

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting (in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

10/28/2018 849 6.2 1027 98 3791 out fast 10084 21377 KMB

10/28/2018 1744 5.8 1123 97 3781 out fast 9631 20216 KMB

10/30/2018 647 5.9 1126 98 3770 out fast 9546 22461 KMB did not use 

10/31/2018 617 5.8 1126 98 3772 out fast 9419 20339 KMB

10/31/2018 1307 5.6 1126 98 3760 out fast 9156 20695 KMB

11/2/2018 633 6.2 1127 98 3774 out fast 9604 22812 KMB

11/2/2018 1639 5.9 1126 98 3766 out fast 9285 22719 KMB

11/3/2018 606 5.9 1127 98 3777 out fast 9848 26730 KMB Source Geometry Incorrect for One Minute Source Reading

11/3/2018 1620 5.7 1126 98 3783 out fast 9460 22710 KMB

11/4/2018 728 5.8 1128 98 3770 out fast 9474 20716 KMB

11/4/2018 1657 5.6 1127 98 3787 out fast 9472 20626 KMB

11/6/2018 605 6.1 1127 98 3777 out fast 10791 21003 KMB

11/6/2018 1722 5.8 1126 98 3758 out fast 9542 20369 KMB

11/7/2018 617 5.9 1128 99 3766 out fast 9490 20832 KMB

11/7/2018 1623 5.6 1126 98 3750 out fast 9359 20550 KMB

11/8/2018 628 6.1 1129 99 3797 out fast 9488 20387 KMB

11/8/2018 1645 5.9 1130 99 3747 out fast 9780 20083 KMB

11/9/2018 707 6 1128 99 3760 out fast 9226 20291 KMB no end of day qc.

11/13/2018 615 5.8 1130 98 3778 out fast 9676 20569 KMB

11/13/2018 1727 5.7 1132 99 3786 out fast 9457 20432 KMB
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
2x2 Daily QC Form

2x2: Blue Parameter Min Max

Check source: A Non-source 7 11

Source 15 23

HV 780 820

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting (in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading 

(Kcpm)

One Minute 

Source 

Reading 

(Kcpm)

RSO Approval Comments:

10/28/2018 853 6.29 NA NA NA out fast 9.36 20.1

10/28/2018 1739 5.92 NA NA NA out fast 8.81 19

10/30/2018 650 5.94 NA NA NA out fast 9.46 21.2

10/30/2018 1455 5.86 NA NA NA out fast 8.82 19.4

10/31/2018 642 5.88 NA NA NA out fast 8.36 21.3

10/31/2018 1311 5.78 NA NA NA out fast 8.39 19.2

11/2/2018 620 5.83 NA NA NA out fast 8.64 19

11/2/2018 1642 5.73 NA NA NA out fast 8.7 21.3

11/3/2018 608 5.77 NA NA NA out fast 8.74 19.7

11/3/2018 1628 5.62 NA NA NA out fast 8.65 19.4

11/4/2018 732 5.69 NA NA NA out fast 8.91 19.3

11/4/2018 1700 5.7 NA NA NA out fast 8.68 19.7

11/6/2018 620 5.72 NA NA NA out fast 8.82 19.6

11/6/2018 1717 5.48 NA NA NA out fast 8.62 19.5

11/7/2018 621 6.37 NA NA NA out fast 8.65 19.4

11/7/2018 1626 6.08 NA NA NA out fast 8.68 19.2

11/8/2018 629 6.06 NA NA NA out fast 8.66 19.6

11/8/2018 1648 5.76 NA NA NA out fast 8.53 19.3

11/9/2018 716 5.82 NA NA NA out fast 8.66 19.2

11/9/2018 1232 5.71 NA NA NA out fast 8.59 19.4

11/13/2018 613 5.79 NA NA NA out fast 8.78 19.3

11/13/2018 1737 5.77 NA NA NA out fast 8.74 19.4

NA

NA

NA
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
2x2 Daily QC Form

2x2: Orange Parameter Min Max

Check source: A Non-source 7 11

Source 16 23

HV 780 820

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting (in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading 

(Kcpm)

One Minute 

Source 

Reading 

(Kcpm)

RSO Approval Comments:

10/28/2018 857 6.04 NA NA NA out fast 9.35 20 KMB did not use 

10/30/2018 654 5.96 NA NA NA out fast 9.02 24.4 KMB Source Geometry Incorrect for One Minute Source Reading

10/30/2018 1453 5.78 NA NA NA out fast 8.53 19.5 KMB

10/31/2018 620 5.8 NA NA NA out fast 8.63 22.9 KMB

10/31/2018 1314 5.74 NA NA NA out  fast 8.59 19.6 KMB

11/2/2018 625 5.76 NA NA NA out fast 8.94 19.1 KMB

11/2/2018 1645 5.63 NA NA NA out fast 8.82 22 KMB

11/3/2018 709 5.69 NA NA NA out fast 8.83 19.7 KMB

11/3/2018 1630 5.93 NA NA NA out fast 8.45 19.2 KMB

11/4/2018 737 5.59 NA NA NA out fast 8.95 19.9 KMB

11/4/2018 1705 5.47 NA NA NA out fast 8.55 19.7 KMB

11/6/2018 618 6.38 NA NA NA out fast 8.83 19.6 KMB

11/6/2018 1719 5.88 NA NA NA out fast 8.53 19.4 KMB

11/7/2018 631 5.9 NA NA NA out fast 8.59 19.8 KMB

11/7/2018 1629 5.84 NA NA NA out fast 8.57 19.5 KMB

11/8/2018 631 5.84 NA NA NA out fast 8.63 19.8 KMB

11/8/2018 651 5.75 NA NA NA out fast 8.38 19.4 KMB

11/9/2018 719 5.79 NA NA NA out fast 8.54 19.4 KMB

11/9/2018 1236 5.69 NA NA NA out fast 8.43 19.3 KMB

11/13/2018 613 6.37 NA NA NA out fast 9 19.7 KMB

11/13/2018 1740 5.81 NA NA NA out fast 8.74 19.3 KMB
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Client: EnPro Holdings, Inc. 

Location: Cameron, AZ
2x2 Daily QC Form

2x2: Black Parameter Min Max

Check source: A Non-source 6 9

Source 13 20

HV 780 820

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting (in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading 

(Kcpm)

One Minute 

Source 

Reading 

(Kcpm)

RSO Approval Comments:

10/28/2018 901 6.35 NA NA NA out fast 7.81 17.6 KMB

10/28/2018 1741 5.98 NA NA NA out fast 7.35 17 KMB

10/30/2018 657 5.98 NA NA NA out fast 7.64 15.5 KMB did not use

11/2/2018 637 5.95 NA NA NA out fast 7.28 20.3 KMB Source Geometry Incorrect for One Minute Source Reading

11/2/2018 1649 5.88 NA NA NA out fast 7.61 20.4 KMB Source Geometry Incorrect for One Minute Source Reading

11/3/2018 610 5.89 NA NA NA out fast 7.39 16.9 KMB

11/3/2018 625 5.78 NA NA NA out fast 7.19 16.8 KMB

11/4/2018 743 5.81 NA NA NA out fast 7.53 17 KMB

11/4/2018 1709 5.73 NA NA NA out fast 7.37 17.2 KMB

11/6/2018 634 5.77 NA NA NA out fast 7.71 17.4 KMB

11/6/2018 1700 5.71 NA NA NA out fast 7.45 16.8 KMB

11/7/2018 634 5.73 NA NA NA out fast 7.38 16.9 KMB

11/7/2018 1631 5.57 NA NA NA out fast 7.31 16.7 KMB

11/8/2018 632 5.62 NA NA NA out fast 7.38 16.8 KMB

11/8/2018 1654 5.49 NA NA NA out fast 7.15 16.6 KMB

11/9/2018 722 5.57 NA NA NA out fast 7.29 16.7 KMB

11/9/2018 1237 5.49 NA NA NA out fast 7.33 16.7 KMB

11/13/2018 614 6.38 NA NA NA out fast 7.37 16.7 KMB

11/13/2018 1744 5.95 NA NA NA out fast 7.46 17.1 KMB
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Pancake Drift QC Form

Pancake: Yellow

Check source: A

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

11/2/2018 701 1.7 60 320 KMB

60 300

80 340

80 280

80 280

60 280

80 300

60 300

40 320

60 320

Average 66 304

10% of average 7 30

20% of average 13 61

Min = average - 10% 59 274

Max = average + 10% 73 334

Min = average - 20% 53 243

Max = average + 20% 79 365
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Pancake Drift QC Form

Pancake: Green

Check source: A

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

11/2/2018 6:50 1.7 100 280 KMB

80 340

100 300

60 280

100 320

80 300

100 320

80 280

80 320

100 280

Average 88 302

10% of average 9 30

20% of average 18 60

Min = average - 10% 79 272

Max = average + 10% 97 332

Min = average - 20% 70 242

Max = average + 20% 106 362
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Pancake Drift QC Form

Pancake: Black

Check source: A

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

Average

10% of average

20% of average

Min = average - 10%

Max = average + 10%

Min = average - 20%

Max = average + 20%
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Pancake Drift QC Form

Pancake: Yellow

Check source: A

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source

Reading
RSO Approval Comments:

10/27/2018 1336 1.9 20 300 KMB

21 250

19 280

20 270

22 280

21 290

20 280

21 250

19 275

20 280

Average 20 276

10% of average 2 28

20% of average 4 55

Min = average - 10% 18 248

Max = average + 10% 22 303

Min = average - 20% 16 220

Max = average + 20% 24 331

OUT OF SERVICE 11/2/2018
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Client: EnPro Holdings, Inc. Location: Cameron, AZ Pancake Daily QC Form

Pancake: Yellow Parameter Min Max

Check source: A Non-source 53 79

Source 243 365

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

10/28/2018 907 1.9 50 300 KMB

10/28/2018 1811 1.8 60 300 KMB

10/30/2018 701 1.8 55 280 KMB

10/30/2018 1500 1.9 60 287 KMB

10/31/2018 628 1.8 60 220 KMB

10/31/2018 1316 1.8 60 280 KMB

11/2/2018 646 1.7 60 320 KMB Drift calculations recalculated 11/2/2018

11/2/2018 1652 1.7 60 320 KMB

11/3/2018 712 1.8 60 240 KMB

11/3/2018 1641 1.7 60 300 KMB

11/4/2018 746 1.7 80 280 KMB

11/4/2018 1717 1.9 80 280 KMB new batteries

11/6/2018 637 1.9 60 300 KMB

11/6/2018 1730 1.9 60 300 KMB

11/7/2018 640 1.6 60 260 KMB

11/7/2018 1633 1.9 40 300 KMB

11/8/2018 637 1.9 40 240 KMB

11/8/2018 1702 1.9 20 300 KMB

11/9/2018 725 1.9 40 220 KMB

11/9/2018 1317 1.9 30 280 KMB

11/13/2018 649 1.8 30 280 KMB

11/13/2018 1748 1.8 30 275 KMB
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Client: EnPro Holdings, Inc. Location: Cameron, AZ Pancake Daily QC Form

Pancake: Green Parameter Min Max

Check source: A Non-source 70.4 105.6

Source 241.6 362.4

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

11/2/2018 911 1.7 60 300 KMB DID NOT USE

11/2/2018 1654 1.7 60 300 KMB

11/4/2018 749 1.7 60 300 KMB

11/4/2018 1725 1.7 60 300 KMB

11/6/2018 640 1.7 80 280 KMB

11/6/2018 1732 1.7 80 290 KMB

11/7/2018 643 1.7 80 300 KMB

11/7/2018 1635 1.7 80 280 KMB

11/8/2018 639 1.7 80 260 KMB

11/8/2018 1705 1.7 80 300 KMB

11/9/2018 727 1.7 80 300 KMB

11/9/2018 1319 1.7 80 300 KMB

11/13/2018 652 1.7 80 300 KMB

11/13/2018 1747 1.7 60 290 KMB
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Drift 2x2 QC Form

MicroR: Green/ Blue

Check source: A

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

10/27/2018 1358 2.1 10 20 KMB

12 20

9 25

10 22

11 27

9 20

10 21

9 28

10 25

10 20

Average 10 23

10% of average 1 2

20% of average 2 5

Min = average - 10% 9 21

Max = average + 10% 11 25

Min = average - 20% 8 18

Max = average + 20% 12 27
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Drift 2x2 QC Form

MicroR: Orange

Check source: A

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

10/27/2018 1353 210 5 20 KMB

5 21

4 20

5 19

5 18

4 20

6 21

5 20

6 20

5 19

Average 5 20

10% of average 1 2

20% of average 1 4

Min = average - 10% 5 18

Max = average + 10% 6 22

Min = average - 20% 4 16

Max = average + 20% 6 24

21/35



Client: EnPro Holdings, Inc.

Location: Cameron, AZ
MicroR Daily QC Form

MicroR: Green/Blue 1x1 Parameter Min Max

Check source: A Non-source 8 12

Source 18 27

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

10/28/2018 903 2 9 20 KMB

10/30/2018 706 2 10 24 KMB

10/31/2018 635 4.1 18 24 KMB

11/3/2018 714 2.1 10 22 KMB

11/3/2018 1639 2 10 20 KMB

11/4/2018 751 2.1 10 22 KMB

11/4/2018 1730 2.1 10 20 KMB

11/6/2018 645 2.1 10 23 KMB

11/6/2018 1733 2 10 24 KMB

11/7/2018 646 2.1 10 23 KMB

11/7/2018 1637 2.1 9 22 KMB

11/8/2018 640 2.1 9 22 KMB

11/8/2018 1700 2 9 21 KMB

11/9/2018 729 2.1 10 24 KMB

11/9/2018 1321 2.1 9 24 KMB

11/13/2018 645 2 9 27 KMB

11/13/2018 1750 2 10 24 KMB

22/35



Client: EnPro Holdings, Inc.

Location: Cameron, AZ
MicroR Daily QC Form

MicroR: Orange Parameter Min Max

Check source: A Non-source 4 6

Source 16 24

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

10/28/2018 905 210 6 20 KMB

10/30/2018 708 200 7 18 KMB

10/31/2018 633 200 6 19 KMB

11/2/2018 644 200 6 17 KMB

11/2/2018 1657 200 7 18 KMB

11/3/2018 713 200 7 17 KMB

11/3/2018 1638 200 7 15 KMB

11/4/2018 754 200 8 19 KMB

11/4/2018 1732 200 7 19 KMB

11/6/2018 643 200 7 18 KMB

11/6/2018 1735 200 7 20 KMB

11/7/2018 645 200 7 15 KMB

11/7/2018 1650 200 6 15 KMB

11/8/2018 641 200 6 17 KMB

11/8/2018 1658 200 6 16 KMB

11/9/2018 731 200 5 18 KMB

11/9/2018 1322 200 5 15 KMB

11/13/2018 643 200 5 20 KMB

11/13/2018 1750 200 7 18 KMB
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ

Radiation Safety Officer 
Daily Field Log

Name: Krista Brown Date: 10/28/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

900 Arcadis Jesse Kass 1530 Badges distributed:   Y

900 Arcadis Krista Brown 1530 Previous day issues discussed: N/A

900 Arcadis Erica Serna 1530 Decon setup:   Y

900 Arcadis Paul Knightly 1530 MicroR meter QC complete:   Y

900 Arcadis Angel Torrens-Bonano 1530 Pancake QC complete:   Y

900 Arcadis Anna Duewinger 1530 2x2 QC complete:    Y

900 Arcadis Ali Oppelt 1530 Mid Day

900 Arcadis Laurel Karten 1530 Badges Returned for off-site activities:   N/A

900 Arcadis Nasrin Erdelyi (UNA 1) 1530 Badges distributed after off-site activities:   N/A

900 Navajo Liason Guy Horsen 1530 End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ

Radiation Safety Officer 
Daily Field Log

Name: Krista Brown Date: 10/29/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

900 Arcadis Jesse Kass 1530 Badges distributed:   Y

900 Arcadis Krista Brown 1530 Previous day issues discussed: N/A

900 Arcadis Erica Serna 1530 Decon setup:   Y

900 Arcadis Paul Knightly 1530 MicroR meter QC complete:   Y

900 Arcadis Angel Torrens-Bonano 1530 Pancake QC complete:   Y

900 Arcadis Anna Duewinger 1530 2x2 QC complete:    Y

900 Arcadis Ali Oppelt 1530 Mid Day

900 Arcadis Laurel Karten 1530 Badges Returned for off-site activities:   N/A

900 Arcadis Nasrin Erdelyi (UNA 1) 1530 Badges distributed after off-site activities:   N/A

900 Navajo Liason Guy Horsen 1530 End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Radiation Safety Officer 

Daily Field Log

Name: Krista Brown Date: 10/30/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

900 Arcadis Jesse Kass 1530 Badges distributed:   Y

900 Arcadis Krista Brown 1530 Previous day issues discussed: N/A

900 Arcadis Erica Serna 1530 Decon setup:   Y

900 Arcadis Paul Knightly 1530 MicroR meter QC complete:   Y

900 Arcadis Angel Torrens-Bonano 1530 Pancake QC complete:   Y

900 Arcadis Anna Duewinger 1530 2x2 QC complete:    Y

900 Arcadis Ali Oppelt 1530 Mid Day

900 Arcadis Laurel Karten 1530 Badges Returned for off-site activities:   N/A

900 Arcadis Nasrin Erdelyi (UNA 1) 1530 Badges distributed after off-site activities:   N/A

900 Navajo Liason Guy Horsen 1530 End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ

Radiation Safety Officer 
Daily Field Log

Name: Krista Brown Date: 10/31/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

900 Arcadis Jesse Kass 1330 Badges distributed:   Y

900 Arcadis Krista Brown 1330 Previous day issues discussed: N/A

900 Arcadis Erica Serna 1330 Decon setup:   Y

900 Arcadis Paul Knightly 1330 MicroR meter QC complete:   Y

900 Arcadis Angel Torrens-Bonano 1330 Pancake QC complete:   Y

900 Arcadis Anna Duewinger 1330 2x2 QC complete:    Y

900 Arcadis Ali Oppelt 1330 Mid Day

900 Arcadis Laurel Karten 1330 Badges Returned for off-site activities:   N/A

900 Arcadis Nasrin Erdelyi (UNA 1) 1330 Badges distributed after off-site activities:   N/A

900 Navajo Liason Guy Horsen 1330 End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ

Radiation Safety Officer 
Daily Field Log

Name: Krista Brown Date: 11/2/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

900 Arcadis Jesse Kass 1645 Badges distributed:   Y

900 Arcadis Brandon Nichalson 1645 Previous day issues discussed: N/A

900 Arcadis Krista Brown 1645 Decon setup:   Y

900 Arcadis Erica Serna 1645 MicroR meter QC complete:   Y

900 Arcadis Paul Knightly 1645 Pancake QC complete:   Y

900 Arcadis Angel Torrens-Bonano 1645 2x2 QC complete:    Y

900 Arcadis Anna Duewinger 1645 Mid Day

900 Arcadis Ali Oppelt 1645 Badges Returned for off-site activities:   N/A

900 Arcadis Laurel Karten 1645 Badges distributed after off-site activities:   N/A

900 Arcadis Nasrin Erdelyi (UNA 1) 1645 End of Day

900 Navajo Liason Guy Horsen 1645 Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Time Field Notes

see field log book

Badge Log

28/35



Client: EnPro Holdings, Inc.

Location: Cameron, AZ

Radiation Safety Officer 
Daily Field Log

Name: Krista Brown Date: 11/3/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

900 Arcadis Jesse Kass 1630 Badges distributed:   Y

900 Arcadis Brandon Nichalson 1630 Previous day issues discussed: N/A

900 Arcadis Krista Brown 1630 Decon setup:   Y

900 Arcadis Erica Serna 1630 MicroR meter QC complete:   Y

900 Arcadis Paul Knightly 1630 Pancake QC complete:   Y

900 Arcadis Angel Torrens-Bonano 1630 2x2 QC complete:    Y

900 Arcadis Anna Duewinger 1630 Mid Day

900 Arcadis Ali Oppelt 1630 Badges Returned for off-site activities:   N/A

900 Arcadis Laurel Karten 1630 Badges distributed after off-site activities:   N/A

900 Arcadis Nasrin Erdelyi (UNA 1) 1630 End of Day

900 Navajo Liason Guy Horsen 1630 Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Radiation Safety Officer 

Daily Field Log

Name: Krista Brown Date: 11/4/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

900 Arcadis Jesse Kass 1615 Badges distributed:   Y

900 Arcadis Brandon Nichalson 1615 Previous day issues discussed: N/A

900 Arcadis Krista Brown 1615 Decon setup:   Y

900 Arcadis Erica Serna 1615 MicroR meter QC complete:   Y

900 Arcadis Paul Knightly 1615 Pancake QC complete:   Y

900 Arcadis Angel Torrens-Bonano 1615 2x2 QC complete:    Y

900 Arcadis Anna Duewinger 1615 Mid Day

900 Arcadis Ali Oppelt 1615 Badges Returned for off-site activities:   N/A

900 Arcadis Laurel Karten 1615 Badges distributed after off-site activities:   N/A

900 Arcadis Nasrin Erdelyi (UNA 1) 1615 End of Day

900 Navajo Liason Guy Horsen 1615 Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Radiation Safety Officer 

Daily Field Log

Name: Krista Brown Date: 11/6/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

800 Arcadis Jesse Kass 1645 Badges distributed:   Y

800 Arcadis Brandon Nichalson 1645 Previous day issues discussed: N/A

800 Arcadis Krista Brown 1645 Decon setup:   Y

800 Arcadis Erica Serna 1645 MicroR meter QC complete:   Y

800 Arcadis Paul Knightly 1645 Pancake QC complete:   Y

800 Arcadis Angel Torrens-Bonano 1645 2x2 QC complete:    Y

800 Arcadis Anna Duewinger 1645 Mid Day

800 Arcadis Ali Oppelt 1645 Badges Returned for off-site activities:   N/A

800 Arcadis Laurel Karten 1645 Badges distributed after off-site activities:   N/A

800 Arcadis Nasrin Erdelyi (UNA 1) 1645 End of Day

800 Navajo Liason Guy Horsen 1645 Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ

Radiation Safety Officer 
Daily Field Log

Name: Krista Brown Date: 11/7/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

800 Arcadis Jesse Kass 1600 Badges distributed:   Y

800 Arcadis Brandon Nichalson 1600 Previous day issues discussed: N/A

800 Arcadis Krista Brown 1600 Decon setup:   Y

800 Arcadis Erica Serna 1600 MicroR meter QC complete:   Y

800 Arcadis Paul Knightly 1600 Pancake QC complete:   Y

800 Arcadis Angel Torrens-Bonano 1600 2x2 QC complete:    Y

800 Arcadis Anna Duewinger 1600 Mid Day

800 Arcadis Ali Oppelt 1600 Badges Returned for off-site activities:   N/A

800 Arcadis Laurel Karten 1600 Badges distributed after off-site activities:   N/A

800 Arcadis Nasrin Erdelyi (UNA 1) 1600 End of Day

800 Navajo Liason Guy Horsen 1600 Badges returned:   Y

800 DCRM Jeff Begay (UNA 2) 1600 MicroR meter QC complete:   Y

800 DCRM Arlo Werito (UNA 3) 1600 Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ

Radiation Safety Officer 
Daily Field Log

Name: Krista Brown Date: 11/8/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

830 Arcadis Jesse Kass 1600 Badges distributed:   Y

830 Arcadis Brandon Nichalson 1600 Previous day issues discussed: N/A

830 Arcadis Krista Brown 1600 Decon setup:   Y

830 Arcadis Erica Serna 1600 MicroR meter QC complete:   Y

830 Arcadis Paul Knightly 1600 Pancake QC complete:   Y

830 Arcadis Angel Torrens-Bonano 1600 2x2 QC complete:    Y

830 Arcadis Anna Duewinger 1600 Mid Day

830 Arcadis Ali Oppelt 1600 Badges Returned for off-site activities:   N/A

830 Arcadis Laurel Karten 1600 Badges distributed after off-site activities:   N/A

830 Arcadis Nasrin Erdelyi (UNA 1) 1600 End of Day

830 Navajo Liason Guy Horsen 1600 Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Time Field Notes

see field log book

Badge Log

33/35



Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Radiation Safety Officer 

Daily Field Log

Name: Krista Brown Date: 11/9/2018

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

915 Arcadis Jesse Kass 1330 Badges distributed:   Y

915 Arcadis Brandon Nichalson 1330 Previous day issues discussed: N/A

915 Arcadis Krista Brown 1330 Decon setup:   Y

915 Arcadis Erica Serna 1330 MicroR meter QC complete:   Y

915 Arcadis Paul Knightly 1330 Pancake QC complete:   Y

915 Arcadis Angel Torrens-Bonano 1330 2x2 QC complete:    Y

915 Arcadis Anna Duewinger 1330 Mid Day

915 Arcadis Ali Oppelt 1330 Badges Returned for off-site activities:   N/A

915 Arcadis Laurel Karten 1330 Badges distributed after off-site activities:   N/A

915 Arcadis Nasrin Erdelyi (UNA 1) 1330 End of Day

915 Navajo Liason Guy Horsen 1330 Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ

Radiation Safety Officer 
Daily Field Log

Name: Krista Brown Date: 11/13/2018 Page ____ of ____

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

830 Arcadis Jesse Kass 1700 Badges distributed:   Y

830 Arcadis Brandon Nichalson 1700 Previous day issues discussed: N/A

830 Arcadis Krista Brown 1700 Decon setup:   Y

830 Arcadis Erica Serna 1700 MicroR meter QC complete:   Y

830 Arcadis Angel Torrens-Bonano 1700 Pancake QC complete:   Y

830 Arcadis Anna Duewinger 1700 2x2 QC complete:    Y

830 Arcadis Ali Oppelt 1700 Mid Day

830 Arcadis Laurel Karten 1700 Badges Returned for off-site activities:   N/A

830 Arcadis Nasrin Erdelyi (UNA 1) 1700 Badges distributed after off-site activities:   N/A

830 Navajo Liason Guy Horsen 1700 End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Equipment ID Form

Monitor make: Bicron Monitor model: Microrem Monitor make: Ludlum Monitor model: 12S

Monitor serial #: C07OH Rental Prep: TR Monitor serial #: 77640 Rental Prep: TR

Calibration date:2/8/2019 Calibration due: 2/8/2020 Calibration date:2/8/2019 Calibration due: 2/8/2020

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 4/29/2019 Date offsite: 5/23/2019 Date onsite: 5/1/2019 Date offsite: 5/23/2019

Probe make: Ludlum Probe model: 44-10 Probe make: Ludlum Probe model: 44-10

Probe serial #: 92346 Rental Prep: JD Probe serial #: 63744 Rental Prep: JD

Meter make: Ludlum Meter model: 2221 Meter make: Ludlum Meter model: 2221

Meter serial #: 322684 Rental Prep: JD Meter serial #: 313997 Rental Prep: JD

Calibration Date: 12/15/2018 Calibration Due: 12/15/2019 Calibration Date: 9/18/2018 Calibration Due: 9/19/2019

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 4/29/2019 Date offsite: 5/23/2019 Date onsite: 4/29/2019 Date offsite: 5/23/2019

Probe make: Ludlum Probe model: 44-10 Probe make: Ludlum Probe model: 44-10

Probe serial #: 168574 Rental Prep: JD Probe serial #: 156400 Rental Prep: JD

Meter make: Ludlum Meter model: 2221 Meter make: Ludlum Meter model: 2221

Meter serial #: 322674 Rental Prep: JD Meter serial #: 197793 Rental Prep: JD

Calibration Date: 9/18/2018 Calibration Due: 9/18/2019 Calibration Date: 9/18/2018 Calibration Due: 9/18/2019

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 4/29/2019 Date offsite: 5/23/2019 Date onsite: 4/29/2019 Date offsite: 5/23/2019

Probe make: Ludlum Probe model: 44-10 Probe make: Ludlum Probe model: 44-10

Probe serial #: PR373552 Rental Prep: JD Probe serial #: PR373532 Rental Prep: JD

Meter make: Ludlum Meter model: 3000 Meter make: Ludlum Meter model: 3000

Meter serial #: 25015307 Rental Prep: JD Meter serial #: 25015310 Rental Prep: JD

Calibration Date: 3/23/2019 Calibration Due: 3/22/2020 Calibration Date: 3/23/2019 Calibration Due: 3/22/2020

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 4/29/2019 Date offsite: 5/23/2019 Date onsite: 4/29/2019 Date offsite: 5/23/2019

Probe make: Ludlum Probe model: 44-10 Probe make: Probe model:

Probe serial #: PR373953 Rental Prep: JD Probe serial #: Rental Prep:

Meter make: Ludlum Meter model: 3000 Meter make: Meter model:

Meter serial #: 25015212 Rental Prep: JD Meter serial #: Rental Prep:

Calibration Date: 3/23/2019 Calibration Due: 3/22/2020 Calibration Date: Calibration Due:

Rental Company: CoPhysics Rental Company:

Date onsite: 4/29/2019 Date offsite: 5/23/2019 Date onsite: Date offsite: 5/23/2019

MicroR Scintillators

MicroR: _Orange___ MicroR: _White___

2x2 Scintillators

2x2: __Red____ 2x2: _Yellow__

2x2: __Green___ 2x2: __White___

2x2: __Blue______ 2x2: ____Orange____

2x2: __Black______ 2x2: ________
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Equipment ID Form

Probe make: Ludlum Probe model: HP210 w/ tungsten collimator Probe make: Ludlum Probe model: HP210 w/tungsten collimator 

Probe serial #: 1 Rental Prep: JD Probe serial #: 2 Rental Prep: JD

Meter make: Ludlum Meter model: 2360 Meter make: Ludlum Meter model: 2360

Meter serial #: 141322 Rental Prep: JD Meter serial #: 167712 Rental Prep:

Calibration Date: 11/23/2018 Calibration Due: 11/23/2019 Calibration Date: 11/23/2018 Calibration Due: 11/23/2019

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 4/29/2019 Date offsite: 5/23/2019 Date onsite: 4/29/2019 Date offsite: 5/23/2019

Probe make: Ludlum Probe model: 4462 Probe make: Ludlum Probe model: 4462 
Probe serial #: 302622 Rental Prep: JD Probe serial #: 165709 Rental Prep: JD

Meter make: Ludlum Meter model: 2241 Meter make: Ludlum Meter model: 2241

Meter serial #: 316729 Rental Prep: JD Meter serial #: 236139 Rental Prep: JD

Calibration Date: 5/5/2019 Calibration Due: 5/5/2020 Calibration Date: 5/5/2019 Calibration Due: 5/5/2020

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 5/15/2019 Date offsite: 5/20/2019 Date onsite: 5/15/2019 Date offsite: 5/20/2019

Probe make: Ludlum Probe model: 44-9 Probe make: Ludlum Probe model: 44-9

Probe serial #: 207337 Rental Prep: JD Probe serial #: 4649 Rental Prep: JD

Meter make: Ludlum Meter model: Model 3 Meter make: Ludlum Meter model: Model 3

Meter serial #: 171172 Rental Prep: JD Meter serial #: 70766 Rental Prep: JD

Calibration Date: 11/20/2018 11/20/2019 Calibration Date: 8/27/2018 Calibration Due: 8/27/2019

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 4/29/2019 Date offsite: 5/23/2019 Date onsite: 4/29/2019 Date offsite: 5/17/2019

Source type: Cs-137 Source date: Dec-94 Source type: Cs-137 Source date: Sep-90

Source activity: <1uCi Source make: The source Source activity: 1 uCi Source make: The Source

Serial #: 3432 Serial #:

Waffle GM Tube

Waffle: ___Yellow___ Waffle: _____White___ 

1/2 x 1 

1/2 x 1: __Red____ 1/2 x 1: __White__

Pancake GM Tube

Pancake: ___White__ Pancake: __Yellow__

Check Sources

Check Source: ___A____ Check Source: __Un-named___
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
2x2 Drift QC Form

2x2: Red

Check source: A

Date Time Battery (volts)
HV Setting 

(volts)
Threshold

Window 

Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO 

Approval
Comments:

4/3/2019 1628 5.9 1154 101 3799 out fast 8213 17327 KMB combined EnPro/EPNG mob 

8385 17256

8177 17465

8336 17588

8094 17427

8095 17651

8060 17690

8139 17255

8239 17560

8451 17834

Average 8219 17505

10% of average 822 1751

20% of average 1644 3501

Min = average - 10% 7397 15755

Max = average + 10% 9041 19256

Min = average - 20% 6575 14004

Max = average + 20% 9863 21006

High Voltage Min = HV - 20 volts 1134

High Voltage Max = HV + 20 volts 1174
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
2x2 Drift QC Form

2x2: Yellow

Check source: A

Date Time Battery (volts)
HV Setting 

(volts)
Threshold

Window 

Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO 

Approval
Comments:

3/29/2019 1130 5.9 1065 101 3998 out fast 9604 20565 KMB combined EnPro/EPNG mob 

9506 20436

9585 19946

9599 19888

9405 20019

9845 19870

9552 19928

9871 19838

9644 20081

9366 19986

Average 9598 20056

10% of average 960 2006

20% of average 1920 4011

Min = average - 10% 8638 18050

Max = average + 10% 10557 22061

Min = average - 20% 7678 16045

Max = average + 20% 11517 24067

High Voltage Min = HV - 20 volts 1045

High Voltage Max = HV + 20 volts 1085
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
2x2 Drift QC Form

2x2: White

Check source: A

Date Time Battery (volts)
HV Setting 

(volts)
Threshold

Window 

Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO 

Approval
Comments:

3/29/2019 1158 6 1070 108 3858 out fast 9497 20002 KMB combined EnPro/EPNG mob 

9230 19991

9331 19920

9471 19714

9437 20186

9434 20072

9400 20023

9136 19961

9793 20182

9564 19616

Average 9429 19967

10% of average 943 1997

20% of average 1886 3993

Min = average - 10% 8486 17970

Max = average + 10% 10372 21963

Min = average - 20% 7543 15973

Max = average + 20% 11315 23960

High Voltage Min = HV - 20 volts 1050

High Voltage Max = HV + 20 volts 1090
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
2x2 Drift QC Form

2x2: Green

Check source: A

Date Time Battery (volts)
HV Setting 

(volts)
Threshold

Window 

Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO 

Approval
Comments:

3/29/2019 1232 5.8 1162 120 3790 out fast 9372 19754 KMB combined EnPro/EPNG mob 

9776 20036

9706 19927

9591 19849

9341 20160

9492 19710

9569 20135

9222 19911

9359 20137

9438 20079

Average 9487 19970

10% of average 949 1997

20% of average 1897 3994

Min = average - 10% 8538 17973

Max = average + 10% 10435 21967

Min = average - 20% 7589 15976

Max = average + 20% 11384 23964

High Voltage Min = HV - 20 volts 1142

High Voltage Max = HV + 20 volts 1182
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
2x2 Drift QC Form

2x2: Blue

Check source: A

Date Time Battery (volts)
HV Setting 

(volts)
Threshold

Window 

Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO 

Approval
Comments:

3/29/2019 1317 6.35 800 NA NA out fast 8440 19000 KMB combined EnPro/EPNG mob 

8290 19100

8320 18700

8280 18900

8510 19200

8400 19100

8560 19200

8600 18900

8480 19100

8580 18900

Average 8446 19010

10% of average 845 1901

20% of average 1689 3802

Min = average - 10% 7601 17109

Max = average + 10% 9291 20911

Min = average - 20% 6757 15208

Max = average + 20% 10135 22812

High Voltage Min = HV - 20 volts 780

High Voltage Max = HV + 20 volts 820
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
2x2 Drift QC Form

2x2: Orange 

Check source: A

Date Time Battery (volts)
HV Setting 

(volts)
Threshold

Window 

Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO 

Approval
Comments:

3/29/2019 1342 5.77 800 NA NA out fast 8740 19300 KMB combined EnPro/EPNG mob 

8550 19100

8750 19000

8640 19200

8540 19100

8550 18900

8520 19200

8370 19000

8730 18900

8740 19100

Average 8613 19080

10% of average 861 1908

20% of average 1723 3816

Min = average - 10% 7752 17172

Max = average + 10% 9474 20988

Min = average - 20% 6890 15264

Max = average + 20% 10336 22896

High Voltage Min = HV - 20 volts 780

High Voltage Max = HV + 20 volts 820
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
2x2 Drift QC Form

2x2: Black

Check source: A

Date Time Battery (volts)
HV Setting 

(volts)
Threshold

Window 

Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO 

Approval
Comments:

3/29/2019 1406 5.77 800 NA NA out fast 8560 19600 KMB combined EnPro/EPNG mob 

8610 19300

8760 19300

8590 19200

8480 19300

8570 19100

8660 19300

8510 19400

8560 19300

8490 19200

Average 8579 19300

10% of average 858 1930

20% of average 1716 3860

Min = average - 10% 7721 17370

Max = average + 10% 9437 21230

Min = average - 20% 6863 15440

Max = average + 20% 10295 23160

High Voltage Min = HV - 20 volts 780

High Voltage Max = HV + 20 volts 820
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
2x2 Daily QC Form

2x2: Red Parameter Min Max

Check source: A Non-source 6575 9863

Source 14004 21006

HV 1134 1174

Date Time Battery (volts)
HV Setting 

(volts)
Threshold

Window 

Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO 

Approval
Comments:

5/1/2018 611 6.2 1181 122 3802 out fast 8192 17310 KMB

5/1/2019 1751 5.8 1161 108 3817 out fast 8352 17524 KMB

5/2/2019 603 5.8 1162 109 3809 out fast 8339 17750 KMB

5/2/2019 1654 5.7 1148 101 3797 out fast 8110 17697 KMB Change batteries

5/3/2019 605 6.2 1158 105 3822 out fast 8352 17502 KMB Did not use

5/4/2019 608 6.2 1181 127 3776 out fast 8624 17752 KMB

5/4/2019 1251 5.9 1151 102 3824 out fast 7831 17548 KMB

5/6/2019 604 6 1179 120 3796 out fast 8502 18054 KMB Did not use 

5/7/2019 606 6 1171 112 3799 out fast 8270 17643 KMB

5/7/2019 1506 6 1164 110 3796 out fast 8232 17991 KMB

5/9/2019 614 6 1170 114 3797 out fast 8576 18610 KMB did not use

5/13/2019 605 6 1157 103 3800 out fast 7828 17643 KMB

5/13/2019 1753 5.6 1151 101 3807 out fast 8311 17914 KMB changed batteries

5/14/2019 609 6.2 1157 102 3804 out fast 8233 17847 KMB did not  use

5/15/2019 608 6.2 1160 107 3814 out fast 8328 17552 KMB

5/15/2019 1711 5.9 1150 102 3823 out fast 8030 17574 KMB

5/16/2019 616 5.9 1161 107 3825 out fast 8274 17332 KMB did not use

5/21/2019 626 5.9 1163 109 3808 out fast 8583 17475 KMB

5/21/2019 1740 5.6 1168 112 3782 out fast 8347 17832 KMB batteries changed

5/22/2019 611 6.2 1166 111 3826 out fast 8491 17584 KMB did not use

5/23/2019 1040 6.1 1166 110 3802 out fast 7979 17663 KMB

5/23/2019 1633 5.7 1165 111 3790 out fast 8116 17579 KMB
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
2x2 Daily QC Form

2x2: Yellow Parameter Min Max

Check source: A Non-source 7678 11517

Source 16045 24067

HV 1045 1085

Date Time Battery (volts)
HV Setting 

(volts)
Threshold

Window 

Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO 

Approval
Comments:

5/1/2019 615 6 1067 101 4005 out fast 9797 20505 KMB

5/1/2019 1758 5.9 1065 101 4003 out fast 9636 20213 KMB

5/2/2019 607 5.9 1067 101 4006 out fast 9645 20294 KMB

5/2/2019 1715 5.9 1064 101 4001 out fast 9519 20620 KMB

5/3/2019 609 5.9 1067 102 4005 out fast 9659 20358 KMB

5/3/2019 1750 5.6 1064 101 3999 out fast 9670 20281 KMB

5/4/2029 612 6.3 1067 101 4008 out fast 9746 20355 KMB Changed batteries 

5/4/2019 1254 6 1062 101 3999 out fast 9592 20609 KMB

5/6/2019 608 6.1 1067 101 4006 out fast 9619 20303 KMB

5/6/2019 1830 5.8 1064 101 4000 out fast 9526 20502 KMB

5/7/2019 613 5.9 1066 100 4005 out fast 9770 20251 KMB

5/7/2019 1508 5.7 1066 101 4002 out fast 9514 20452 KMB changed batteries

5/9/2019 614 6.2 1067 102 4002 out fast 1018 20361 KMB did not use

5/13/2019 608 6.2 1067 101 4008 out fast 9529 20353 KMB

5/13/2019 1756 5.9 1062 101 3998 out fast 9498 20333 KMB

5/14/2019 620 5.9 1067 101 4005 out fast 1037 20539 KMB did not use

5/15/2019 612 5.9 1067 101 4006 out fast 9408 20339 KMB

5/15/2019 1713 5.7 1064 101 4003 out fast 9468 20259 KMB

5/16/2019 625 6.2 1066 101 4007 out fast 9830 20380 KMBchanged batteries/ did not use

5/21/2019 632 6.2 1067 101 4007 out fast 9648 20469 KMB did not use

5/22/2019 615 6.2 1067 101 4008 out fast 9823 20479 KMB did not use
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
2x2 Daily QC Form

2x2: White Parameter Min Max

Check source: A Non-source 7543 11315

Source 15973 23960

HV 1050 1090

Date Time Battery (volts)
HV Setting 

(volts)
Threshold

Window 

Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO 

Approval
Comments:

5/1/2019 619 6.1 1068 103 3872 out fast 9579 20207 KMB

5/1/2019 1755 5.9 1066 102 3737 out fast 9200 20088 KMB

5/2/2019 610 5.9 1067 102 3891 out fast 9464 20345 KMB

5/2/2019 1718 5.7 1063 101 3878 out fast 9483 20064 KMB changed batteries

5/3/2019 613 6.2 1067 101 3892 out fast 9620 20181 KMB

5/3/2019 1745 5.9 1063 101 3886 out fast 9431 20276 KMB

5/4/2019 614 6 1067 101 3872 out fast 9714 20517 KMB changed batteries 

5/4/2019 1257 5.9 1062 100 3883 out fast 9423 20794 KMB

5/6/2019 611 5.9 1067 102 3887 out fast 9482 20482 KMB

5/6/2019 1831 5.7 1065 102 3880 out fast 9117 20553 KMB changed batteries 

5/7/2019 609 6.2 1067 102 3887 out fast 9549 20508 KMB

5/7/2019 1511 6 1066 102 3880 out fast 9574 20586 KMB

5/9/2019 618 6.1 1068 102 3891 out fast 9629 20744 KMB did not use

5/13/2019 611 6 1066 102 3879 out fast 9254 20282 KMB

5/13/2019 1800 5.8 1061 101 3869 out fast 9391 20426 KMB

5/14/2019 1816 5.9 1066 101 3890 out fast 9547 20173 KMB did not use

5/15/2019 616 5.9 1066 101 3889 out fast 9691 19981 KMB

5/15/2019 1717 5.7 1062 101 3865 out fast 9285 19857 KMB changed batteries 

5/16/2019 629 6.2 1065 101 3884 out fast 9464 20261 KMB did not use

5/21/2019 636 6.2 1067 102 3887 out fast 9804 20084 KMB

5/21/2019 1744 5.9 1069 103 3882 out fast 9355 20206 KMB

5/22/2019 618 6 1068 103 3887 out fast 9725 20441 KMB did not use

5/23/2019 1037 5.9 1071 105 3870 out fast 9187 20335 KMB

5/23/2019 1648 5.7 1067 101 3872 out fast 9457 20212 KMB
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
2x2 Daily QC Form

2x2: Green Parameter Min Max

Check source: A Non-source 7589 11384

Source 15976 23964

HV 1142 1182

Date Time Battery (volts)
HV Setting 

(volts)
Threshold

Window 

Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO 

Approval
Comments:

5/1/2019 622 5.9 1144 102 3788 out fast 9327 20008 KMB

5/1/2019 1800 5.6 1141 102 3778 out fast 9460 20336 KMB changed batteries

5/2/2019 613 6.2 1145 104 3805 out fast 9402 20082 KMB

5/2/2019 1721 5.7 1140 101 3777 out fast 9447 20111 KMB change batteries

5/3/2019 616 6.2 1146 103 3836 out fast 9108 20064 KMB

5/3/2019 1747 5.7 1139 101 3794 out fast 9006 20062 KMB changed batteries 

5/4/2019 617 6.2 1146 105 3787 out fast 9858 20430 KMB

5/4/2019 1300 6 1138 101 3792 out fast 9175 20040 KMB

5/6/2019 615 6 1143 102 3798 out fast 9656 20149 KMB

5/6/2019 1835 5.6 1138 100 3811 out fast 9086 20207 KMB changed batteries 

5/7/2019 616 6.2 1145 103 3784 out fast 9299 20378 KMB

5/7/2019 1514 5.9 1141 101 3795 out fast 9789 20541 KMB

5/9/2019 621 6 1144 102 3799 out fast 9777 20362 KMB

5/9/2019 1011 5.9 1145 100 3840 out fast 9665 20685 KMB

5/13/2019 614 5.9 1142 100 3802 out fast 9232 20313 KMB

5/13/2019 1802 5.6 1138 102 3775 out fast 9182 19932 KMB changed batteries

5/14/2019 622 6.1 1147 105 3789 out fast 9426 20255 KMB did not use

5/15/2019 619 6.2 1143 102 3822 out fast 9495 20232 KMB

5/15/2019 1721 5.9 1138 100 3811 out fast 9087 19848 KMB

5/16/2019 632 5.9 1144 102 3794 out fast 9512 20162 KMB did not use

5/17/2019 617 5.9 1142 101 3822 out fast 9251 19986 KMB did not use

5/21/2019 640 5.8 1143 101 3824 out fast 9595 20124 KMB

5/21/2019 1748 5.7 1141 101 3780 out fast 9604 20125 KMB changed  batteries 

5/22/2019 621 6.2 1143 101 3790 out fast 9381 20178 KMB  did not use 

5/23/2019 1043 6.2 1145 103 3802 out fast 9253 19791 KMB

5/23/2019 1641 6 1142 100 3836 out fast 9022 20187 KMB
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
2x2 Daily QC Form

2x2: Blue Parameter Min Max

Check source: A Non-source 6757 10135

Source 15208 22812

HV 780 820

Date Time Battery (volts)
HV Setting 

(volts)
Threshold

Window 

Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO 

Approval
Comments:

5/1/2019 625 5.8 800 NA NA out fast 8490 18900 KMB

5/1/2019 1804 5.76 800 NA NA out fast 8550 19500 KMB changed batteries

5/2/2019 616 6.32 800 NA NA out fast 8750 19200 KMB

5/2/2019 1724 5.89 800 NA NA out fast 8370 19200 KMB

5/3/2019 620 5.9 800 NA NA out fast 8680 19200 KMB

5/3/2019 1754 5.79 800 NA NA out fast 8570 19000 KMB changed batteries

5/4/2019 619 6.3 800 NA NA out fast 8780 18300 KMB did not use

5/6/2019 629 6.2 800 NA NA out fast 8810 19300 KMB

5/6/2019 1836 5.91 800 NA NA out fast 8350 19000 KMB

5/7/2019 619 5.9 800 NA NA out fast 8700 18900 KMB

5/7/2019 1521 5.77 800 NA NA out fast 8700 19300 KMB

5/9/2019 623 5.79 800 NA NA out fast 8760 19200 KMB did not use

5/13/2019 620 6.41 800 NA NA out fast 8600 19400 KMB changed batteries 

5/13/2019 1807 6.04 800 NA NA out fast 8500 18900 KMB

5/14/2019 625 6.02 800 NA NA out fast 8740 19200 KMB

5/14/2019 1647 5.93 800 NA NA out fast 8630 19200 KMB

5/15/2019 622 5.9 800 NA NA out fast 8670 19300 KMB

5/15/2019 1727 5.77 800 NA NA out fast 8500 18800 KMB changed batteries 

5/16/2019 634 6.39 800 NA NA out fast 8620 19200 KMB

5/16/2019 631 6.21 800 NA NA out fast 8540 19400 KMB

5/17/2019 610 6.19 800 NA NA out fast 8620 18600 KMB

5/17/2019 1528 5.95 800 NA NA out fast 8560 19000 KMB

5/20/2019 821 5.97 800 NA NA out fast 8870 19400 KMB

5/20/2019 627 5.96 800 NA NA out fast 8700 18900 KMB

5/21/2019 645 5.96 800 NA NA out fast 8560 19000 KMB

5/21/2019 1751 5.73 800 NA NA out fast 8580 19300 KMB changed batteries

5/22/2019 625 6.34 800 NA NA out fast 8330 19200 KMB did not use

5/23/2019 1032 5.97 800 NA NA out fast 8410 18900 KMB

5/23/2019 1644 5.83 800 NA NA out fast 8550 18800 KMB
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
2x2 Daily QC Form

2x2: Orange Parameter Min Max

Check source: A Non-source 6890 10336

Source 15264 22896

HV 780 820

Date Time Battery (volts)
HV Setting 

(volts)
Threshold

Window 

Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO 

Approval
Comments:

5/1/2019 628 5.85 800 NA NA out fast 8420 19100 KMB

5/1/2019 1807 5.72 800 NA NA out fast 8640 19200 KMB changed batteries

5/2/2019 619 6.32 800 NA NA out fast 8630 19100 KMB

5/2/2019 1729 5.95 800 NA NA out fast 8620 19000 KMB

5/3/2019 626 5.93 800 NA NA out fast 8540 19000 KMB

5/3/2019 1756 5.81 800 NA NA out fast 8620 19300 KMB

5/4/2019 623 5.78 800 NA NA out fast 8780 19400 KMB

5/4/2019 1304 5.76 800 NA NA  out fast 8710 19100 KMB changed batteries 

5/6/2019 625 6.25 800 NA NA out fast 8770 19500 KMB

5/6/2019 1839 5.91 800 NA NA out fast 8370 19200 KMB

5/7/2019 622 5.91 800 NA NA out fast 8600 19300 KMB

5/7/2019 1523 5.83 800 NA NA out fast 8540 19200 KMB

5/9/2019 626 5.83 800 NA NA out fast 8830 19500 KMB

5/9/2019 1005 5.77 800 NA NA out fast 8800 19200 KMB

5/13/2019 617 5.79 800 NA NA out fast 8670 19300 KMB

5/13/2019 1808 5.74 800 NA NA out fast 8330 19000 KMB changed batteries

5/14/2019 629 6.3 800 NA NA out fast 8750 19500 KMB

5/14/2019 1648 5.88 800 NA NA out fast 8530 19000 KMB

5/15/2019 625 5.89 800 NA NA out fast 8950 19200 KMB

5/15/2019 1728 5.79 800 NA NA out fast 8630 19100 KMB changed batteries 

5/16/2019 638 6.47 800 NA NA out fast 8570 19200 KMB

5/16/2019 635 6.03 800 NA NA out fast 8420 19300 KMB

5/17/2019 613 6.02 800 NA NA out fast 8460 18800 KMB

5/17/2019 1530 5.8 800 NA NA out fast 8650 19000 KMB

5/20/2019 818 5.86 800 NA NA out fast 8720 19400 KMB

5/20/2019 623 5.63 800 NA NA out fast 8540 19100 KMB changed batteries

5/21/2019 652 6.43 800 NA NA out fast 8510 19100 KMB

5/21/2019 1755 6.04 800 NA NA out fast 8200 19700 KMB

5/22/2019 628 6.04 800 NA NA out fast 8710 19100 KMB

5/22/2019 1733 5.79 800 NA NA out fast 8410 19100 KMB did not use

5/23/2019 1032 5.83 800 NA NA out fast 8350 19100 KMB

5/23/2019 1647 5.72 800 NA NA out fast 8360 19200 KMB
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
2x2 Daily QC Form

2x2: Black Parameter Min Max

Check source: A Non-source 6863 10295

Source 15440 23160

HV 780 820

Date Time Battery (volts)
HV Setting 

(volts)
Threshold

Window 

Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO 

Approval
Comments:

5/1/2019 630 5.86 800 NA NA out fast 8630 19200 KMB

5/1/2019 1811 5.77 800 NA NA out fast 8460 19500 KMB changed batteries

5/2/2019 623 6.34 800 NA NA out fast 8660 19300 KMB

5/2/2019 1732 5.94 800 NA NA out fast 8570 19400 KMB

5/3/2019 623 5.92 800 NA NA out fast 8580 19300 KMB

5/3/2019 1759 5.81 800 NA NA out fast 8490 19300 KMB

5/4/2019 625 5.8 800 NA NA out fast 8740 19300 KMB

5/4/2019 1306 5.79 800 NA NA out fast 8690 19500 KMB

5/6/2019 620 6.41 800 NA NA out fast 8700 19400 KMB change battery

5/6/2019 1841 6 800 NA NA out fast 8490 19500 KMB

5/7/2019 625 5.99 800 NA NA out fast 8700 19700 KMB

5/7/2019 1519 5.87 800 NA NA out fast 8600 19600 KMB

5/9/2019 629 5.86 800 NA NA out fast 8840 19500 KMB

5/9/2019 1008 5.79 800 NA NA out fast 8810 19400 KMB

5/13/2019 622 5.85 800 NA NA out fast 8790 19300 KMB

5/13/2019 1812 5.78 800 NA NA out fast 8670 19500 KMB battery change

5/14/2019 631 6.45 800 NA NA out fast 8790 19200 KMB did not use

5/15/2019 628 6.37 800 NA NA out fast 8720 19200 KMB

5/15/2019 1731 6.01 800 NA NA out fast 8570 19100 KMB

5/16/2019 645 6.01 800 NA NA out fast 8620 19400 KMB did not use

5/17/2019 639 6 800 NA NA out fast 8420 19400 KMB did not use

5/20/2019 824 5.96 800 NA NA out fast 8670 19400 KMB

5/20/2019 630 5.72 800 NA NA out fast 8660 18800 KMB

5/21/2019 656 5.77 800 NA NA out fast 8710 18900 KMB

5/21/2019 1800 5.63 800 NA NA out fast 8560 19500 KMB changed batteries

5/22/2019 633 6.39 800 NA NA out fast 8620 19200 KMB

5/22/2019 1738 5.91 800 NA NA out fast 8600 19400 KMB

5/23/2019 1034 5.91 800 NA NA out fast 8430 18900 KMB

5/23/2019 1651 5.87 800 NA NA out fast 8530 19000 KMB
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Pancake Drift QC Form

Pancake: Yellow

Check source: A

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

3/29/2019 1433 1.9 40 160 KMB combined EnPro/EPNG mob 

60 180

80 180

60 180

80 220

40 120

60 180

40 160

80 160

60 180

Average 60 172

10% of average 6 17

20% of average 12 34

Min = average - 10% 54 155

Max = average + 10% 66 189

Min = average - 20% 48 138

Max = average + 20% 72 206
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Pancake Drift QC Form

Pancake: White 

Check source: A

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

5/1/2019 1837 1.8 60 120 KMB

40 140

50 160

60 150

50 160

50 150

40 140

60 160

40 140

40 160

Average 49 148

10% of average 5 15

20% of average 10 30

Min = average - 10% 44 133

Max = average + 10% 54 163

Min = average - 20% 39 118

Max = average + 20% 59 178
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Pancake Daily QC Form

Pancake: Yellow Parameter Min Max

Check source: A Non-source 48 72

Source 138 206

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

5/1/2019 637 1.5 60 160 KMB

5/1/2019 1818 1.5 60 160 KMB

5/2/2019 626 1.4 60 180 KMB did not use

5/3/2019 639 1.5 50 160 KMB

5/3/2019 1802 1.5 60 140 KMB

5/4/2019 630 1.4 50 160 KMB

5/4/2029 1309 1.4 50 140 KMB

5/6/2019 646 1.7 70 180 KMB

5/6/2019 1845 1.2 60 140 KMB changed batteries 

5/7/2019 632 1.9 70 140 KMB

5/7/2019 1536 1.9 60 140 KMB

5/9/2019 633 1.9 60 160 KMB

5/9/2019 1014 1.8 60 150 KMB

5/13/2019 625 1.9 60 160 KMB

5/13/2019 1616 1.9 60 160 KMB

5/14/2019 634 1.9 60 160 KMB

5/14/2019 1653 1.9 60 160 KMB changed batteries

5/15/2019 631 1.9 60 150 KMB did not use

5/16/2019 649 1.9 60 160 KMB

5/16/2019 639 1.6 -- -- KMB broken

5/17/2019 626 1.7 40 160 KMB broken/out of service 
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Pancake Daily QC Form

Pancake: White Parameter Min Max

Check source: A Non-source 39 59

Source 118.4 177.6

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

5/2/2019 629 1.8 40 120 KMB

5/2/2019 1737 1.7 40 130 KMB

5/3/2019 637 1.8 40 150 KMB did not use

5/4/2019 628 1.8 50 140 KMB did not use

5/6/2019 647 1.75 40 130 KMB did not use 

5/7/2019 634 1.8 40 120 KMB did not use

5/9/2019 634 1.8 40 140 KMB did not use

5/13/2019 628 1.7 40 140 KMB did not use

5/14/2019 636 1.8 40 140 KMB did not use

5/15/2019 633 1.7 40 160 KMB

5/15/2019 1734 1.7 40 160 KMB

5/16/2019 648 1.6 40 160 KMB

5/16/2019 645 1.9 40 120 KMB changed batteries

5/17/2019 621 1.9 40 160 KMB

5/17/2019 1532 1.9 50 160 KMB

5/20/2019 828 1.9 40 160 KMB

5/20/2019 634 1.8 50 140 KMB

5/21/2019 700 1.8 50 160 KMB

5/21/2019 1802 1.9 40 120 KMB

5/22/2019 637 1.8 50 160 KMB

5/22/2019 1742 1.8 40 120 KMB

5/23/2019 1047 1.8 40 160 KMB

5/23/2019 1655 1.8 40 160 KMB
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Drift 2x2 QC Form

MicroR: White 

Check source: A

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

3/29/2019 1540 2.8 10 22 KMB combined EnPro/EPNG mob 

10 24

10 24

8 24

10 24

12 26

8 22

10 22

10 24

10 22

Average 10 23

10% of average 1 2

20% of average 2 5

Min = average - 10% 9 21

Max = average + 10% 11 26

Min = average - 20% 8 19

Max = average + 20% 12 28
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Drift 2x2 QC Form

MicroR: Orange

Check source: A

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

3/29/2019 1520 200 4 20 KMB combined EnPro/EPNG mob 

4 18

7 20

6 19

5 20

6 19

6 16

7 18

5 19

4 19

Average 5 19

10% of average 1 2

20% of average 1 4

Min = average - 10% 5 17

Max = average + 10% 6 21

Min = average - 20% 4 15

Max = average + 20% 6 23
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
MicroR Daily QC Form

MicroR: White Parameter Min Max

Check source: A Non-source 8 12

Source 19 28

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

5/1/2019 640 2.6 8 22 KMB did not use

5/2/2019 635 2.8 8 24 KMB did not use

5/3/2019 633 2.7 8 19 KMB did not use

5/4/2019 634 2.25 8 20 KMB did not use

5/6/2019 643 2.5 10 22 KMB did not use 

5/7/2019 630 2.5 9 22 KMB did not use, changed batteries

5/13/2019 632 2.8 10 24 KMB

5/13/2019 1818 2.8 8 24 KMB

5/14/2019 641 2.8 10 24 KMB

5/14/2019 1654 2.8 10 22 KMB

5/15/2019 635 2.8 8 25 KMB

5/15/2019 1737 2.9 10 23 KMB

5/16/2019 650 2.8 10 24 KMB

5/16/2019 649 2.8 10 22 KMB

5/17/2019 623 2.8 10 22 KMB

5/17/2019 1536 2.8 8 22 KMB

5/21/2019 704 2.8 10 23 KMB

5/21/2019 1806 2.8 10 22 KMB

5/22/2019 640 2.8 10 24 KMB

5/22/2019 1744 2.8 8 24 KMB

23/47



Client: EnPro Holdings, Inc.

Location: Cameron, AZ
MicroR Daily QC Form

MicroR: Orange Parameter Min Max

Check source: A Non-source 4 6

Source 15 23

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

5/1/2019 639 1.8 6 20 KMB

5/1/2019 1815 1.8 4 19 KMB

5/2/2019 632 1.7 6 20 KMB

5/2/2019 1735 1.7 5 17 KMB

5/3/2019 631 1.7 5 20 KMB

5/3/2019 1705 1.7 6 18 KMB

5/4/2019 632 1.7 4 18 KMB

5/4/2019 1311 1.7 6 18 KMB

5/6/2019 641 1.7 5 17 KMB

5/6/2019 1848 1.7 6 17 KMB

5/7/2019 628 1.7 6 15 KMB

5/7/2019 1529 1.7 5 19 KMB

5/9/2019 637 1.6 6 17 KMB

5/9/2019 1016 1.6 5 17 KMB

5/13/2019 631 1.6 5 19 KMB did not use

5/14/2019 638 1.6 5 17 KMB did not use

5/15/2019 637 1.7 5 21 KMB did not use

5/16/2019 650 1.6 6 16 KMB did not use

5/17/2019 624 1.5 6 16 KMB did not use

5/21/2019 703 1.5 5 16 KMB did not use

5/22/2019 642 1.5 6 18 KMB did not use
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Waffle Drift QC Form

Waffle: Yellow

Check source: A

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

3/29/2019 1620 500 35 140 KMB combined EnPro/EPNG mob 

44 160

32 173

30 119

30 137

35 166

29 158

37 133

43 173

22 150

Average 34 151

10% of average 3 15

20% of average 7 30

Min = average - 10% 30 136

Max = average + 10% 37 166

Min = average - 20% 27 121

Max = average + 20% 40 181
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Waffle Drift QC Form

Waffle: White

Check source: A

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

3/29/2018 1600 500 29 115 KMB combined EnPro/EPNG mob 

37 121

37 123

37 112

31 145

39 130

24 147

32 124

23 109

27 101

Average 32 123

10% of average 3 12

20% of average 6 25

Min = average - 10% 28 110

Max = average + 10% 35 135

Min = average - 20% 25 98

Max = average + 20% 38 147
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Waffle Daily QC Form

Waffle: Yellow Parameter Min Max

Check source: A Non-source 27 40

Source 121 181

Date Time Battery (Relative)
Average Non-Source 

Reading

Average Source 

Reading

RSO 

Approval
Comments:

5/1/2019 644 500 32 152 KMB did not use

5/2/2019 637 500 39 147 KMB did not use

5/3/2019 643 500 31 165 KMB did not use

5/4/2019 636 500 30 134 KMB did not use

5/6/2019 631 500 36 128 KMB did not use

5/7/2019 638 500 40 143 KMB did not use

5/9/2019 639 500 36 146 KMB did not use

5/13/2019 651 500 40 162 KMB did not use

5/14/2019 646 500 40 141 KMB did not use

5/15/2019 639 500 36 155 KMB did not use

5/16/2019 658 500 39 137 KMB did not use

5/21/2019 705 500 36 133 KMB did not use
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Waffle Daily QC Form

Waffle: White Parameter Min Max

Check source: A Non-source 25 38

Source 98 147

Date Time Battery (Relative)
Average Non-Source 

Reading

Average Source 

Reading

RSO 

Approval
Comments:

5/1/2019 642 500 38 134 KMB did not use

5/2/2019 642 500 28 120 KMB did not use

5/3/2019 640 500 37 124 KMB did not use

5/4/2019 639 500 37 113 KMB did not use

5/6/2019 634 500 38 126 KMB did not use

5/7/2019 636 500 29 126 KMB did not use

5/9/2019 642 500 27 146 KMB did not use

5/13/2019 634 500 32 118 KMB  did not use

5/14/2019 643 500 27 120 KMB did not use

5/15/2019 643 500 31 131 KMB did not use

5/16/2019 653 500 36 124 KMB did not use

5/21/2019 709 500 31 137 KMB

5/21/2019 1807 490 32 114 KMB

5/22/2019 644 490 32 114 KMB did not use
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
1/2 x 1 Drift QC Form 

1/2 x 1: Red

Check source: A

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

5/15/2019 1807 - 743 1449 KMB EnPro Mob

754 1375

752 1331

710 1437

747 1399

665 1431

706 1402

688 1412

666 1392

690 1408

Average 712 1404

10% of average 71 140

20% of average 142 281

Min = average - 10% 641 1263

Max = average + 10% 783 1544

Min = average - 20% 570 1123

Max = average + 20% 855 1684
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
1/2 x 1 Drift QC Form 

1/2 x 1: White

Check source: A

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

5/15/2019 1830 - 693 1242 KMB EnPro Mob

669 1360

701 1200

686 1299

678 1290

696 1266

617 1320

668 1325

686 1316

653 1294

Average 675 1291

10% of average 67 129

20% of average 135 258

Min = average - 10% 607 1162

Max = average + 10% 742 1420

Min = average - 20% 540 1033

Max = average + 20% 810 1549
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
1/2 x 1 Daily QC Form 

1/2 x 1: Red Parameter Min Max

Check source: A Non-source 570 855

Source 1123 1684

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

5/16/2019 701 NA 773 1462 KMB

5/16/2019 1856 NA 743 1411 KMB

1/2 x 1: White Parameter Min Max

Check source: A Non-source 540 810

Source 1033 1549

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

5/16/2019 704 NA 712 1293 KMB

5/16/2019 1852 NA 763 1315 KMB
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
RSO Log

Name: Krista Brown Date: 5/1/2019

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

1100 Arcadis Jesse Kass 1715 Badges distributed:   Y

1100 Arcadis Brandon Nichalson 1715 Previous day issues discussed: N/A

1100 Arcadis Krista Brown 1715 Decon setup:   Y

1100 Arcadis Paul Knightly 1715 MicroR meter QC complete:   Y

1100 Arcadis Angel Torrens-Bonano 1715 Pancake QC complete:   Y

1100 Arcadis Anna Duewiger 1715 2x2 QC complete:    Y

1100 EPNG Guy Horsen 1715 Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Lateral Delineation 

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
RSO Log

Name: Angel Torrens-Bonano Date: 5/2/2019

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

830 Arcadis Jesse Kass 1600 Badges distributed:   Y

830 Arcadis Brandon Nichalson 1600 Previous day issues discussed: N/A

830 Arcadis Krista Brown 1600 Decon setup:   Y

830 Arcadis Paul Knightly 1600 MicroR meter QC complete:   Y

830 Arcadis Angel Torrens-Bonano 1600 Pancake QC complete:   Y

830 Arcadis Anna Duewiger 1600 2x2 QC complete:    Y

830 EPNG Guy Horsen 1600 Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Lateral Delineation 

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
RSO Log

Name: Angel Torrens-Bonano Date: 5/3/2019

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

840 Arcadis Jesse Kass 1700 Badges distributed:   Y

840 Arcadis Brandon Nichalson 1700 Previous day issues discussed: N/A

840 Arcadis Krista Brown 1700 Decon setup:   Y

840 Arcadis Paul Knightly 1700 MicroR meter QC complete:   Y

840 Arcadis Angel Torrens-Bonano 1700 Pancake QC complete:   Y

840 Arcadis Anna Duewiger 1700 2x2 QC complete:    Y

840 EPNG Guy Horsen 1700 Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Lateral Delineation 

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
RSO Log

Name: Krista Brown Date: 5/4/2019

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

830 Arcadis Jesse Kass 1200 Badges distributed:   Y

830 Arcadis Brandon Nichalson 1200 Previous day issues discussed: N/A

830 Arcadis Krista Brown 1200 Decon setup:   Y

830 Arcadis Paul Knightly 1200 MicroR meter QC complete:   Y

830 Arcadis Angel Torrens-Bonano 1200 Pancake QC complete:   Y

830 Arcadis Anna Duewiger 1200 2x2 QC complete:    Y

830 EPNG Guy Horsen 1200 Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Lateral Delineation 

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
RSO Log

Name: Krista Brown Date: 5/6/2019

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

1045 Arcadis Jesse Kass 1745 Badges distributed:   Y

1045 Arcadis Brandon Nichalson 1745 Previous day issues discussed: N/A

1045 Arcadis Krista Brown 1745 Decon setup:   Y

1045 Arcadis Paul Knightly 1745 MicroR meter QC complete:   Y

1045 Arcadis Angel Torrens-Bonano 1745 Pancake QC complete:   Y

1045 Arcadis Anna Duewiger 1745 2x2 QC complete:    Y

1045 EPNG Guy Horsen 1745 Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Lateral Delineation 

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
RSO Log

Name: Krista Brown Date: 5/7/2019

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

1000 Arcadis Jesse Kass 1430 Badges distributed:   Y

1000 Arcadis Brandon Nichalson 1430 Previous day issues discussed: N/A

1000 Arcadis Krista Brown 1430 Decon setup:   Y

1000 Arcadis Paul Knightly 1430 MicroR meter QC complete:   Y

1000 Arcadis Angel Torrens-Bonano 1430 Pancake QC complete:   Y

1000 Arcadis Anna Duewiger 1430 2x2 QC complete:    Y

1000 EPNG Guy Horsen 1430 Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Lateral Delineation 

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
RSO Log

Name: Angel Torrens-Bonano Date: 5/9/2019

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

830 Arcadis Jesse Kass 930 Badges distributed:   Y

830 Arcadis Brandon Nichalson 930 Previous day issues discussed: N/A

830 Arcadis Krista Brown 930 Decon setup:   Y

830 Arcadis Paul Knightly 930 MicroR meter QC complete:   Y

830 Arcadis Angel Torrens-Bonano 930 Pancake QC complete:   Y

830 Arcadis Anna Duewiger 930 2x2 QC complete:    Y

830 EPNG Guy Horsen 930 Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Lateral Delineation 

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
RSO Log

Name: Krista Brown Date: 5/13/2019

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

900 Arcadis Jesse Kass 1730 Badges distributed:   Y

900 Arcadis Brandon Nichalson 1730 Previous day issues discussed: N/A

900 Arcadis Krista Brown 1730 Decon setup:   Y

900 Arcadis Paul Knightly 1730 MicroR meter QC complete:   Y

900 Arcadis Angel Torrens-Bonano 1730 Pancake QC complete:   Y

900 Arcadis Anna Duewiger 1730 2x2 QC complete:    Y

900 EPNG Guy Horsen 1730 Mid Day

900 Arcadis Chelsey Reedy / UN1 1730 Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Lateral Delineation 

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
RSO Log

Name: Angel Torrens-Bonano Date: 5/14/2019

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

930 Arcadis Jesse Kass 1630 Badges distributed:   Y

930 Arcadis Brandon Nichalson 1630 Previous day issues discussed: N/A

930 Arcadis Krista Brown 1630 Decon setup:   Y

930 Arcadis Paul Knightly 1630 MicroR meter QC complete:   Y

930 Arcadis Angel Torrens-Bonano 1630 Pancake QC complete:   Y

930 Arcadis Anna Duewiger 1630 2x2 QC complete:    Y

930 EPNG Guy Horsen 1630 Mid Day

900 Arcadis Chelsey Reedy / UN1 1730 Badges Returned for off-site activities:   N/A

1300 Arcadis Richard Muprhy / UN2 1730 Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Soil Sampling

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
RSO Log

Name: Angel Torrens-Bonano Date: 5/15/2019

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

815 Arcadis Jesse Kass 1600 Badges distributed:   Y

815 Arcadis Brandon Nichalson 1600 Previous day issues discussed: N/A

815 Arcadis Krista Brown 1600 Decon setup:   Y

815 Arcadis Paul Knightly 1600 MicroR meter QC complete:   Y

815 Arcadis Angel Torrens-Bonano 1600 Pancake QC complete:   Y

815 Arcadis Anna Duewiger 1600 2x2 QC complete:    Y

815 EPNG Guy Horsen 1600 Mid Day

815 Arcadis Chelsey Reedy / UN1 1600 Badges Returned for off-site activities:   N/A

815 Arcadis Richard Muprhy / UN2 1600 Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Lateral Delineation 

Time Field Notes

see field log book

Badge Log

41/47



Client: EnPro Holdings, Inc.

Location: Cameron, AZ
RSO Log

Name: Angel Torrens-Bonano Date: 5/16/2019

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

830 Arcadis Jesse Kass 1830 Badges distributed:   Y

830 Arcadis Brandon Nichalson 1830 Previous day issues discussed: N/A

830 Arcadis Krista Brown 1830 Decon setup:   Y

830 Arcadis Angel Torrens-Bonano 1830 MicroR meter QC complete:   Y

830 Arcadis Anna Duewiger 1830 Pancake QC complete:   Y

830 Arcadis Chelsey Reedy / UN1 1830 2x2 QC complete:    Y

1000 Cascade Mike Lester/Steven H/UN2 1700 Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Soil Sampling

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
RSO Log

Name: Angel Torrens-Bonano Date: 5/17/2019

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

830 Arcadis Jesse Kass 1500 Badges distributed:   Y

830 Arcadis Brandon Nichalson 1500 Previous day issues discussed: N/A

830 Arcadis Krista Brown 1500 Decon setup:   Y

830 Arcadis Angel Torrens-Bonano 1500 MicroR meter QC complete:   Y

830 Arcadis Anna Duewiger 1500 Pancake QC complete:   Y

830 Arcadis Chelsey Reedy / UN1 1500 2x2 QC complete:    Y

830 Cascade Mike Lester/Steven H/UN2 930 Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Soil Sampling

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
RSO Log

Name: Krista Brown Date: 5/20/2019

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

915 Arcadis Anna Duewiger 1730 Badges distributed:   Y

915 Arcadis Brandon Nichalson 1730 Previous day issues discussed: N/A

915 Arcadis Chelsea Reedy/UN1 1730 Decon setup:   Y

915 EPNG Guy Horsen 1730 MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

EPNG Cultural

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
RSO Log

Name: Angel Torrens-Bonano Date: 5/21/2019

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

800 Arcadis Jesse Kass 1700 Badges distributed:   Y

800 Arcadis Brandon Nichalson 1700 Previous day issues discussed: N/A

800 Arcadis Krista Brown 1700 Decon setup:   Y

800 Arcadis Angel Torrens-Bonano 1700 MicroR meter QC complete:   Y

800 Arcadis Anna Duewiger 1700 Pancake QC complete:   Y

800 Arcadis Chelsea Reedy 1700 2x2 QC complete:    Y

800 EPNG Guy Horsen 1700 Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Lateral Delineation 

EPNG Cultural

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
RSO Log

Name: Angel Torrens-Bonano Date: 5/22/2019

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

845 Arcadis Jesse Kass 1730 Badges distributed:   Y

845 Arcadis Brandon Nichalson 1730 Previous day issues discussed: N/A

845 Arcadis Krista Brown 1730 Decon setup:   Y

845 Arcadis Angel Torrens-Bonano 1730 MicroR meter QC complete:   Y

845 Arcadis Anna Duewiger 1730 Pancake QC complete:   Y

845 Arcadis Chelsea Reedy 1730 2x2 QC complete:    Y

845 EPNG Guy Horsen 1730 Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Lateral Delineation 

EPNG Cultural

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
RSO Log

Name: Angel Torrens-Bonano Date: 5/23/2019

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

800 Arcadis Jesse Kass 1700 Badges distributed:   Y

800 Arcadis Brandon Nichalson 1700 Previous day issues discussed: N/A

800 Arcadis Krista Brown 1700 Decon setup:   Y

800 Arcadis Angel Torrens-Bonano 1700 MicroR meter QC complete:   Y

800 Arcadis Anna Duewiger 1700 Pancake QC complete:   Y

800 Arcadis Chelsea Reedy 1700 2x2 QC complete:    Y

800 EPNG Guy Horsen 1700 Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Lateral Delineation 

EPNG Cultural

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Equipment ID Form

Monitor make: Ludlum Monitor model: 12S Monitor make: Monitor model:

Monitor serial #: 77640 Rental Prep: TR Monitor serial #: Rental Prep:

Calibration date:2/8/2019 Calibration due: 2/8/2020 Calibration date: Calibration due:

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 9/24/2019 Date offsite: 9/27/2019 Date onsite: Date offsite:

Probe make: Ludlum Probe model: 44-10 Probe make: Ludlum Probe model: 44-10

Probe serial #: 373552 Rental Prep: JD Probe serial #: 373532 Rental Prep: JD

Meter make: Ludlum Meter model: 3000 Meter make: Ludlum Meter model: 3000

Meter serial #: 15307 Rental Prep: JD Meter serial #: 15310 Rental Prep: JD

Calibration Date: 6/11/2019 Calibration Due: 6/10/2019 Calibration Date: 6/11/2019 Calibration Due: 6/10/2019

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 9/24/2019 Date offsite: 9/27/2019 Date onsite: 9/24/2019 Date offsite: 9/27/2019

Probe make: Ludlum Probe model: 44-10 Probe make: Probe model:

Probe serial #: 373953 Rental Prep: JD Probe serial #: Rental Prep:

Meter make: Ludlum Meter model: 3000 Meter make: Meter model:

Meter serial #: 15212 Rental Prep: JD Meter serial #: Rental Prep:

Calibration Date: 6/11/2019 Calibration Due: 6/10/2019 Calibration Date: Calibration Due:

Rental Company: CoPhysics Rental Company:

Date onsite: 9/24/2019 Date offsite: 9/27/2019 Date onsite: Date offsite:

Probe make: Ludlum Probe model: 44-9 Probe make: Ludlum Probe model: 44-9

Probe serial #: 096979 Rental Prep: JD Probe serial #: 04649 Rental Prep: JD

Meter make: Ludlum Meter model: Model 2 Meter make: Ludlum Meter model: 3

Meter serial #: 69451 Rental Prep: JD Meter serial #: 70766 Rental Prep: JD

Calibration Date: 3/26/2019 Calibration Due: 3/25/2020 Calibration Date: 8/26/2019 Calibration Due: 8/25/2020

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 9/24/2019 Date offsite: 9/27/2019 Date onsite: 9/24/2019 Date offsite: 9/27/2019

Source type: Cs-137 Source date: Dec-94 Source type: Cs-137 Source date: Sep-90

Source activity: <1uCi Source make: The source Source activity: 1 uCi Source make: The Source

Serial #: 3432 Serial #:

Pancake GM Tube

Pancake: ___Green__ Pancake: __Yellow__

Check Sources

Check Source: ___A____ Check Source: __Un-named___

2x2: __Blue______ 2x2: ____Orange____

2x2: __Black______ 2x2: ________

MicroR Scintillators

MicroR: _White___ MicroR: ____

2x2 Scintillators
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
2x2 Drift QC Form

2x2: Orange

Check source: A

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting (in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

9/24/2019 11:30 6.37 800 NA NA NA fast 8550 16100 KMB

8630 16100

8480 16000

8430 16200

8520 16100

8390 16000

8510 16100

8540 16100

8330 16000

8380 16100

Average 8476 16080

10% of average 848 1608

20% of average 1695 3216

Min = average - 10% 7628 14472

Max = average + 10% 9324 17688

Min = average - 20% 6781 12864

Max = average + 20% 10171 19296

High Voltage Min = HV - 20 volts 780

High Voltage Max = HV + 20 volts 820
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
2x2 Drift QC Form

2x2: Black

Check source: A

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting (in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

9/24/2019 12:00 5.78 800 NA NA NA fast 8690 16200 KMB

8330 16400

8430 16300

8500 16400

8350 16300

8490 16400

8520 16100

8560 16400

8410 16000

8590 16100

Average 8487 16260

10% of average 849 1626

20% of average 1697 3252

Min = average - 10% 7638 14634

Max = average + 10% 9336 17886

Min = average - 20% 6790 13008

Max = average + 20% 10184 19512

High Voltage Min = HV - 20 volts 780

High Voltage Max = HV + 20 volts 820

3/13



Client: EnPro Holdings, Inc.

Location: Cameron, AZ
2x2 Drift QC Form

2x2: Blue

Check source: A

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting (in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

9/24/2019 12:30 5.91 800 NA NA NA fast 8420 16000 KMB

8500 16100

8530 16000

8400 16200

8510 16100

8600 16300

8550 16200

8590 16100

8430 16100

8570 15800

Average 8510 16090

10% of average 851 1609

20% of average 1702 3218

Min = average - 10% 7659 14481

Max = average + 10% 9361 17699

Min = average - 20% 6808 12872

Max = average + 20% 10212 19308

High Voltage Min = HV - 20 volts 780

High Voltage Max = HV + 20 volts 820
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
2x2 Daily QC Form

2x2: Orange Parameter Min Max

Check source: A Non-source 6781 10171

Source 12864 19296

HV 780 820

Date Time Battery (volts)
HV Setting 

(volts)
Threshold

Window 

Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

9/25/2019 713 6.25 800 NA NA NA fast 8970 16500 KMB

9/25/2019 1613 5.97 800 NA NA NA fast 8520 16400 KMB

9/26/2019 704 5.99 800 NA NA NA fast 8450 16400 KMB

9/26/2019 1625 5.83 800 NA NA NA fast 8610 16300 KMB

2x2: Blue Parameter Min Max

Check source: A Non-source 6790 10184

Source 13008 19512

HV 780 820

Date Time Battery (volts)
HV Setting 

(volts)
Threshold

Window 

Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

9/25/2019 716 5.83 800 NA NA NA fast 9000 16500 KMB

9/25/2019 1617 5.75 800 NA NA NA fast 8450 15900 KMB

9/26/2019 700 6.34 800 NA NA NA fast 8470 16300 KMB changed batteries

9/26/2019 1630 5.92 800 NA NA NA fast 8400 16100 KMB
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
2x2 Daily QC Form

2x2: Black Parameter Min Max

Check source: A Non-source 6808 10212

Source 12872 19308

HV 780 820

Date Time Battery (volts)
HV Setting 

(volts)
Threshold

Window 

Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

9/25/2019 719 6.38 800 NA NA NA fast 8910 16800 KMB changed batteries

9/25/2019 1618 6.01 800 NA NA NA fast 8240 16100 KMB

9/26/2019 706 5.99 800 NA NA NA fast 8550 16300 KMB

9/26/2019 1635 5.84 800 NA NA NA fast 8520 16300 KMB
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Pancake Drift QC Form

Pancake: Yellow

Check source: A

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

9/24/2019 13:00 1.8 40 2200 KMB

60 2400

60 2600

40 2200

60 2200

40 2400

60 2200

40 2400

60 2400

40 2200

Average 50 2320

10% of average 5 232

20% of average 10 464

Min = average - 10% 45 2088

Max = average + 10% 55 2552

Min = average - 20% 40 1856

Max = average + 20% 60 2784
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Pancake Drift QC Form

Pancake: Green

Check source: A

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

9/24/2019 13:20 4.8 25 2500 KMB

50 2000

50 2000

50 1750

75 2000

50 2000

50 2000

50 1750

75 2250

50 2250

Average 53 2050

10% of average 5 205

20% of average 11 410

Min = average - 10% 47 1845

Max = average + 10% 58 2255

Min = average - 20% 42 1640

Max = average + 20% 63 2460
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Pancake Daily QC Form

Pancake: Yellow Parameter Min Max

Check source: A Non-source 40 60

Source 1856 2784

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

9/25/2019 728 1.8 60 2200 KMB

9/25/2019 1623 1.8 40 2400 KMB

9/25/2019 717 1.8 50 2200 KMB

9/25/2019 1645 1.8 60 2200 KMB

Pancake: Green Parameter Min Max

Check source: A Non-source 42 63

Source 1640 2460

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

9/25/2019 730 4.8 63 2250 KMB

9/25/2019 1621 4.8 50 2250 KMB

9/26/2019 720 4.8 50 2200 KMB Did  not use
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Drift 2x2 QC Form

MicroR: White

Check source: A

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

9/24/2019 13:40 3 10 20 KMB

10 22

8 20

8 20

10 20

8 20

10 20

8 20

10 20

10 20

Average 9 20

10% of average 1 2

20% of average 2 4

Min = average - 10% 8 18

Max = average + 10% 10 22

Min = average - 20% 7 16

Max = average + 20% 11 24
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
MicroR Daily QC Form

MicroR: White Parameter Min Max

Check source: A Non-source 7 11

Source 16 24

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

9/25/2019 732 3 10 20 KMB Did Not Use 

9/26/2019 724 2.9 10 21 KMB

9/26/2019 1640 2.8 10 20 KMB
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Radiation Safety Officer 

Daily Field Log

Name: Anna Duewiger Date: 9/25/2019

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

730 Arcadis Krista Brown 1600 Badges distributed:  Y

730 Arcadis Ali Oppelt 1600 Previous day issues discussed: N/A

730 Arcadis Paul Knightly 1600 Decon setup:   Y

730 Arcadis Anna Duewiger 1600 MicroR meter QC complete:   Y

730 EnPro Guy Horsen 1600 Pancake QC complete:   Y

730 Arcadis Brandon Nichalson 1600 2x2 QC complete:    Y

730 Arcadis Drew Werth 1600 Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ

Radiation Safety Officer 
Daily Field Log

Name: Ali Oppelt Date: 9/26/2019 Page ____ of ____

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

730 Arcadis Krista Brown 1600 Badges distributed:  Y

730 Arcadis Ali Oppelt 1600 Previous day issues discussed: N/A

730 Arcadis Paul Knightly 1600 Decon setup:   Y

730 Arcadis Anna Duewiger 1600 MicroR meter QC complete:   Y

730 EnPro Guy Horsen 1600 Pancake QC complete:   Y

2x2 QC complete:    Y

Mid Day

Badges Returned for off-site activities:   N/A

Badges distributed after off-site activities:   N/A

End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Time Field Notes

see field log book

Badge Log
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Equipment ID Form

Monitor make: Bicron Monitor model: Microrem Monitor make: Ludlum Monitor model: 12S

Monitor serial #:284162 Rental Prep: JD Monitor serial #:77640 Rental Prep: TR

Calibration date:9/29/2019 Calibration due: 9/28/2020 Calibration date:2/8/2019 Calibration due: 2/8/2020

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 11/5/2019 Date offsite: 11/13/2019 Date onsite: 11/5/2019 Date offsite: 11/13/2019

Probe make: Ludlum Probe model: 44-10 Probe make: Ludlum Probe model: 44-10

Probe serial #: 063744 Rental Prep: JD Probe serial #: 168571 Rental Prep: JD

Meter make: Ludlum Meter model: 2221 Meter make: Ludlum Meter model: 2221

Meter serial #: 313997 Rental Prep: JD Meter serial #: 322674 Rental Prep: JD

Calibration Date: 6/11/2019 Calibration Due: 6/10/2020 Calibration Date: 6/13/2019 Calibration Due: 6/12/2020

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 11/5/2019 Date offsite: 11/13/2019 Date onsite: 11/5/2019 Date offsite: 12/16/2019

Probe make: Ludlum Probe model: 44-10 Probe make: Ludlum Probe model: 44-10

Probe serial #: 37352 Rental Prep: JD Probe serial #: 373953 Rental Prep: JD

Meter make: Ludlum Meter model: 3000 Meter make: Ludlum Meter model: 3000

Meter serial #: 15310 Rental Prep: JD Meter serial #: 15212 Rental Prep: JD

Calibration Date: 6/11/2019 Calibration Due: 6/10/2020 Calibration Date: 6/11/2019 Calibration Due: 6/10/2019

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 11/5/2019 Date offsite: 11/13/2019 Date onsite: 11/5/2019 Date offsite: 11/13/2019

Probe make: Ludlum Probe model: 44-9 Probe make: Ludlum Probe model: 44-9

Probe serial #: 96979 Rental Prep: JD Probe serial #: 4649 Rental Prep: JD

Meter make: Ludlum Meter model: Model 3 Meter make: Ludlum Meter model: 3

Meter serial #: 69451 Rental Prep: JD Meter serial #: 70766 Rental Prep: JD

Calibration Date: 3/26/2019 Calibration Due: 3/25/2020 Calibration Date: 8/26/2019 Calibration Due: 8/25/2020

Rental Company: CoPhysics Rental Company: CoPhysics

Date onsite: 11/5/2019 Date offsite: 11/13/2019 Date onsite: 11/5/2019 Date offsite: 11/13/2019

Source type: Cs-137 Source date: Source type: thorium 230 Source date: Jan-94

Source activity: <1uCi Source make: The source Source activity: 15,000 dpm Source make: The Source

Serial #: Sep-90 Note: Different source than we usually useSerial #: 93TH2204167

Pancake GM Tube

Pancake: ___Green__ Pancake: __Yellow__

Check Sources

Check Source: ___A____ Check Source: __B___

2x2: ____Orange____ 2x2: __Black______

MicroR Scintillators

MicroR: _Red___ MicroR: __White__

2x2 Scintillators

2x2: _Yellow__ 2x2: __Green___
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
2x2 Drift QC Form

2x2: Yellow

Check source: A

Date Time Battery (volts)
HV Setting 

(volts)
Threshold

Window 

Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO 

Approval
Comments:

11/8/2019 0:00 6.1 1050 1.01 9344 out fast 9748 19480 KMB
combined 

EnPro/EPNG mob 

9468 19413

9536 19634

9887 19979

9432 19411

9573 19699

9290 19594

9384 19733

9676 19512

9814 19958

Average 9581 19641

10% of average 958 1964

20% of average 1916 3928

Min = average - 10% 8623 17677

Max = average + 10% 10539 21605

Min = average - 20% 7665 15713

Max = average + 20% 11497 23570

High Voltage Min = HV - 20 volts 1030

High Voltage Max = HV + 20 volts 1070
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
2x2 Drift QC Form

2x2: Green

Check source: A

Date Time Battery (volts)
HV Setting 

(volts)
Threshold

Window 

Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO 

Approval
Comments:

11/5/2019 1032 6.1 1128 91 3781 out fast 10244 20534 KMB
combined 

EnPro/EPNG mob 

10400 20162

10216 20684

10195 20320

10398 20421

9933 20369

10224 20229

10433 20432

10233 20554

10341 20214

Average 10262 20392

10% of average 1026 2039

20% of average 2052 4078

Min = average - 10% 9236 18353

Max = average + 10% 11288 22431

Min = average - 20% 8209 16314

Max = average + 20% 12314 24470

High Voltage Min = HV - 20 volts 1108

High Voltage Max = HV + 20 volts 1148
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
2x2 Drift QC Form

2x2: Orange 

Check source: A

Date Time Battery (volts)
HV Setting 

(volts)
Threshold

Window 

Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO 

Approval
Comments:

11/5/2019 944 5.93 NA NA NA NA fast 9400 19600 KMB
combined 

EnPro/EPNG mob 

9410 19700

9420 19500

9530 19500

9290 19800

9590 19600

9440 19600

9350 19400

9260 19200

9390 19800

Average 9408 19570

10% of average 941 1957

20% of average 1882 3914

Min = average - 10% 8467 17613

Max = average + 10% 10349 21527

Min = average - 20% 7526 15656

Max = average + 20% 11290 23484
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
2x2 Drift QC Form

2x2: Black

Check source: A

Date Time Battery (volts)
HV Setting 

(volts)
Threshold

Window 

Value

Window 

Setting 

(in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO 

Approval
Comments:

11/5/2019 1033 6.46 NA NA NA NA NA 9390 19700 KMB
combined 

EnPro/EPNG mob 

9260 19400

9310 19500

9400 19600

9350 19300

9340 19400

9210 19400

9390 19400

9180 19400

9210 19400

Average 9304 19450

10% of average 930 1945

20% of average 1861 3890

Min = average - 10% 8374 17505

Max = average + 10% 10234 21395

Min = average - 20% 7443 15560

Max = average + 20% 11165 23340
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
2x2 Daily QC Form

2x2: Yellow Parameter Min Max

Check source: A Non-source 7665 11497

Source 15713 23570

HV 1030 1070

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting (in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

11/12/2019 728 6.1 1052 101 3951 out fast 9399 19679 KMB did not use

2x2: Green Parameter Min Max

Check source: A Non-source 8209 12314

Source 16314 24470

HV 1108 1148

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting (in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

11/12/2019 725 6.1 1128 90 3764 out fast 9836 20054 KMB did not use

2x2: Orange Parameter Min Max

Check source: A Non-source 7526 11290

Source 15656 23484

HV NA NA

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting (in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

11/12/2019 712 5.9 NA NA NA NA NA 8690 18900 KMB

11/12/2019 1544 5.8 NA NA NA NA NA 9000 19100 KMB

2x2: Black Parameter Min Max

Check source: A Non-source 7443 11165

Source 15560 23340

HV NA NA

Date Time Battery (volts)
HV Setting 

(volts)
Threshold Window Value

Window 

Setting (in/out)

Response 

(fast/slow)

One Minute 

Non-Source 

Reading

One Minute 

Source 

Reading

RSO Approval Comments:

11/12/2019 722 5.9 NA NA NA NA NA 8790 18900 KMB

11/12/2019 1547 5.7 NA NA NA NA NA 8970 18900 KMB
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Client: EPNG

Site: CAM

Location: Cameron

Pancake Drift QC Form

Pancake: Yellow

Check source: A

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

11/5/2019 1223 1.8 50 550 KMB combined EnPro/EPNG mob 

50 510

50 500

45 520

40 510

45 600

50 590

45 600

60 610

50 600

Average 49 559

10% of average 5 56

20% of average 10 112

Min = average - 10% 44 503

Max = average + 10% 53 615

Min = average - 20% 39 447

Max = average + 20% 58 671
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Client: EPNG

Site: CAM

Location: Cameron

Pancake Drift QC Form

Pancake: Green

Check source: A

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

11/5/2019 1235 5 75 500 KMB combined EnPro/EPNG mob 

75 525

75 575

50 500

55 475

55 500

60 475

75 450

70 500

75 525

Average 67 503

10% of average 7 50

20% of average 13 101

Min = average - 10% 60 452

Max = average + 10% 73 553

Min = average - 20% 53 402

Max = average + 20% 80 603
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Pancake Daily QC Form

Pancake: Yellow Parameter Min Max

Check source: A Non-source 39 58

Source 447 671

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

11/12/2019 735 1.8 50 550 KMB Did not use

Pancake: Green Parameter Min Max

Check source: A Non-source 53 80

Source 402 603

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

11/12/2019 734 4.8 75 575 KMB

11/12/2019 1551 4.8 75 600 KMB
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Drift 2x2 QC Form

MicroR: Red

Check source: A

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

11/5/2019 1200 45 11 26 KMB combined EnPro/EPNG mob 

10 27

12 29

13 25

14 23

11 22

13 25

13 28

11 27

10 25

Average 12 26

10% of average 1 3

20% of average 2 5

Min = average - 10% 11 23

Max = average + 10% 13 28

Min = average - 20% 9 21

Max = average + 20% 14 31
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
Drift 2x2 QC Form

MicroR: White

Check source: A

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

11/5/2019 1207 3 12 19 KMB combined EnPro/EPNG mob 

11 19

11 20

11 20

10 20

10 20

10 20

10 20

10 20

10 20

Average 11 20

10% of average 1 2

20% of average 2 4

Min = average - 10% 9 18

Max = average + 10% 12 22

Min = average - 20% 8 16

Max = average + 20% 13 24
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
MicroR Daily QC Form

MicroR: Red 1x1 Parameter Min Max

Check source: A Non-source 9 14

Source 21 31

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

11/12/2019 733 44 12 25 KMB Did not use

MicroR: White Parameter Min Max

Check source: A Non-source 8 13

Source 16 24

Date Time Battery (Relative)
Average Non-

Source Reading

Average Source 

Reading
RSO Approval Comments:

11/12/2019 732 2.9 11 21 KMB

11/12/2019 1551 2.8 10 21 KMB
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Client: EnPro Holdings, Inc.

Location: Cameron, AZ
RSO Log

Name: Krista Brown Date: 11/12/2019

Daily Check List

Time in Company Personnel Time out Time in Time out Morning

830 Arcadis Nasarin Erdelyi 1520 Badges distributed:   Y

830 Arcadis Brandon Nichalson 1520 Previous day issues discussed: N/A

830 Arcadis Krista Brown 1520 Decon setup:   Y

830 Arcadis Erica Serna 1520 MicroR meter QC complete:   Y

830 Arcadis Dale Brokaw 1520 Pancake QC complete:   Y

830 Arcadis Steve Mahony 1520 2x2 QC complete:    Y

830 Arcadis Anna Duewiger 1520 Mid Day

830 Arcadis Shannon Ulrich 1520 Badges Returned for off-site activities:   N/A

830 Arcadis Ali Oppelt 1520 Badges distributed after off-site activities:   N/A

830 EnPro Guy Horsen 1520 End of Day

Badges returned:   Y

MicroR meter QC complete:   Y

Pancake QC complete:   Y

2x2 QC complete:    Y

Decon complete:   Y

Equipment operational issues resolved:   N/A

RSO Scope of Work

Sampling in LCR and A&B No.03 

Time Field Notes

see field log book

Badge Log
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APPENDIX H 
Laboratory and Data Validation Reports  



Table H-1

Index of Samples, Data Review Reports (DVRs) and Sample Delivery Groups (SDGs)

Removal Site Evaluation Report

Abandoned Uranium Mines 

A&B No. 2 and A&B No. 3

Coconino County, Arizona

160-31847-258 31608R 160-31847-10

160-31847-259 31608R 160-31847-10

160-31847-260 31608R 160-31847-10

160-31847-261 31608R 160-31847-10

160-31847-262 31608R 160-31847-10

160-31847-263 31608R 160-31847-10

160-31847-264 31608R 160-31847-10

160-31847-265 31608R 160-31847-10

160-31847-266 31608R 160-31847-10

160-31847-267 31608R 160-31847-10

AB02-BSA1 31663R 160-31847-3

AB02-BSA1 31663R 160-31847-3

AB02-BSA1 31663R 160-31847-3

AB02-BSA1 31663R 160-31847-3

AB02-BSA1 31663R 160-31847-3

AB02-BSA1 31663R 160-31847-3

AB02-BSA1 31663R 160-31847-3

AB02-BSA1 31663R 160-31847-3

AB02-BSA1 31663R 160-31847-3

AB02-BSA1 31663R 160-31847-3

AB02-BSA1 31663R 160-31847-3

AB02-BSA1 31663R 160-31847-3

AB02-BSA1 31663R 160-31847-3

AB02-BSA1 31663R 160-31847-3

AB02-BSA1 31663R 160-31847-3

AB02-BSA2 31663R 160-31847-3

AB02-BSA2 31663R 160-31847-3

AB02-BSA2 31663R 160-31847-3

AB02-BSA2 31663R 160-31847-3

AB02-BSA2 31663R 160-31847-3

AB02-BSA2 31663R 160-31847-3

AB02-BSA2 31663R 160-31847-3

AB02-BSA2 31663R 160-31847-3

Notes:

Laboratory analytical reports are hyperlinked by Sample ID in the table.

If viewing this documenting using a PDF viewer, it is recommended that the CTRL+F function be utilized

to search for and locate samples by the sample ID.

Sample ID
Sample Delivery 

Group Number

Data Validation 

Report Number
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Table H-1

Index of Samples, Data Review Reports (DVRs) and Sample Delivery Groups (SDGs)

Removal Site Evaluation Report

Abandoned Uranium Mines 

A&B No. 2 and A&B No. 3

Coconino County, Arizona

Sample ID
Sample Delivery 

Group Number

Data Validation 

Report Number

AB02-BSA2 31663R 160-31847-3

AB02-BSA2 31663R 160-31847-3

AB02-BSA2 31663R 160-31847-3

AB02-BSA2 31663R 160-31847-3

AB02-BSA2 31663R 160-31847-3

AB02-BSA2 31663R 160-31847-3

AB02-BSA2 31663R 160-31847-3

AB02-GS01 31607R 160-31847-2

AB02-GS01 31607R 160-31847-2

AB02-GS02 31607R 160-31847-2

AB02-GS02 31607R 160-31847-2

AB02-GS03 31607R 160-31847-2

AB02-GS04 31607R 160-31847-2

AB02-GS05 31607R 160-31847-2

AB02-GS06 31607R 160-31847-2

AB02-GS07 31607R 160-31847-2

AB02-GS08 31607R 160-31847-2

AB02-GS09 31607R 160-31847-2

AB02-GS10 31607R 160-31847-2

AB02-GS11 31607R 160-31847-2

AB02-MB01 33748R 160-34268-1

AB02-MB01 33748R 160-34268-1

AB02-MB01 33748R 160-34268-1

AB02-MB02 33748R 160-34268-1

AB02-MB02 33748R 160-34268-1

AB02-MB02 33748R 160-34268-1

AB02-MB02 33748R 160-34268-1

AB02-MB02 33748R 160-34268-1

AB02-MB02 33748R 160-34268-1

AB02-MB03 33748R 160-34268-1

AB02-MB03 33748R 160-34268-1

AB02-MB03 33748R 160-34268-1

AB02-MB03 33748R 160-34268-1

Notes:

Laboratory analytical reports are hyperlinked by Sample ID in the table.

If viewing this documenting using a PDF viewer, it is recommended that the CTRL+F function be utilized

to search for and locate samples by the sample ID.
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Table H-1

Index of Samples, Data Review Reports (DVRs) and Sample Delivery Groups (SDGs)

Removal Site Evaluation Report

Abandoned Uranium Mines 

A&B No. 2 and A&B No. 3

Coconino County, Arizona

Sample ID
Sample Delivery 

Group Number

Data Validation 

Report Number

AB02-MB04 33748R 160-34268-1

AB02-MB04 33748R 160-34268-1

AB02-MB04 33748R 160-34268-1

AB02-MB04 33748R 160-34268-1

AB02-MB05 33748R 160-34268-1

AB02-MC01 33765R 160-34280-1

AB02-MC02 33765R 160-34280-1

AB02-MC03 33765R 160-34280-1

AB02-MC04 33765R 160-34280-1

AB02-MC04 33765R 160-34280-1

AB02-MC05 33765R 160-34280-1

AB02-MC06 33765R 160-34280-1

AB02-MC07 33765R 160-34280-1

AB02-MC08 33765R 160-34280-1

AB02-MC09 33765R 160-34280-1

AB02-MC10 33765R 160-34280-1

AB02-MD01 33765R 160-34280-1

AB02-MD02 33765R 160-34280-1

AB02-MD03 33765R 160-34280-1

AB02-MD03 33765R 160-34280-1

AB02-MH01 31607R 160-31847-1

AB02-MH02 31607R 160-31847-2

AB02-MH02 33765R 160-34280-1

AB02-MH03 31607R 160-31847-1

AB02-WA01 31607R 160-31847-1

AB02-WA02 31607R 160-31847-1

AB02-WA03 31607R 160-31847-1

AB02-WA03 31607R 160-31847-1

AB02-WA04 31607R 160-31847-1

AB02-WA05 31607R 160-31847-1

AB02-WA06 31607R 160-31847-1

AB02-WA07 31607R 160-31847-1

AB02-WA08 31607R 160-31847-1

Notes:

Laboratory analytical reports are hyperlinked by Sample ID in the table.

If viewing this documenting using a PDF viewer, it is recommended that the CTRL+F function be utilized

to search for and locate samples by the sample ID.
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Table H-1

Index of Samples, Data Review Reports (DVRs) and Sample Delivery Groups (SDGs)

Removal Site Evaluation Report

Abandoned Uranium Mines 

A&B No. 2 and A&B No. 3

Coconino County, Arizona

Sample ID
Sample Delivery 

Group Number

Data Validation 

Report Number

AB02-WA08 31607R 160-31847-1

AB02-WA09 31607R 160-31847-1

AB02-WA10 31607R 160-31847-1

AB02-WA11 31607R 160-31847-1

AB02-WA11 31607R 160-31847-1

AB02-WA12 31607R 160-31847-1

AB02-WA13 31607R 160-31847-1

AB02-WA14 31607R 160-31847-1

AB02-WA15 31607R 160-31847-1

AB02-WA16 31607R 160-31847-1

AB02-WA17 31607R 160-31847-1

AB02-WA18 31607R 160-31847-1

AB02-WA19 31607R 160-31847-1

AB02-WC01 33765R 160-34280-1

AB02-WC01 33765R 160-34280-1

AB02-WC02 33765R 160-34280-1

AB03-BSA2 35446R 160-36453-1

AB03-BSA2 35446R 160-36453-1

AB03-BSA2 35446R 160-36453-1

AB03-BSA2 35446R 160-36453-1

AB03-BSA2 35446R 160-36453-1

AB03-BSA2 35446R 160-36453-1

AB03-BSA2 35446R 160-36453-1

AB03-BSA2 35446R 160-36453-1

AB03-BSA2 35446R 160-36453-1

AB03-BSA2 35446R 160-36453-1

AB03-BSA2 35446R 160-36453-1

AB03-BSA2 35446R 160-36453-1

AB03-BSA2 35446R 160-36453-1

AB03-BSA2 35446R 160-36453-1

AB03-BSA2 35446R 160-36453-1

AB03-BSA3 31682R 160-31847-6

AB03-BSA3 31682R 160-31847-6

Notes:

Laboratory analytical reports are hyperlinked by Sample ID in the table.

If viewing this documenting using a PDF viewer, it is recommended that the CTRL+F function be utilized

to search for and locate samples by the sample ID.
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Table H-1

Index of Samples, Data Review Reports (DVRs) and Sample Delivery Groups (SDGs)

Removal Site Evaluation Report

Abandoned Uranium Mines 

A&B No. 2 and A&B No. 3

Coconino County, Arizona

Sample ID
Sample Delivery 

Group Number

Data Validation 

Report Number

AB03-BSA3 31682R 160-31847-6

AB03-BSA3 31682R 160-31847-6

AB03-BSA3 31682R 160-31847-6

AB03-BSA3 31682R 160-31847-6

AB03-BSA3 31682R 160-31847-6

AB03-BSA3 31682R 160-31847-6

AB03-BSA3 31682R 160-31847-6

AB03-BSA3 31682R 160-31847-6

AB03-BSA3 31682R 160-31847-6

AB03-BSA3 31682R 160-31847-6

AB03-BSA3 31682R 160-31847-6

AB03-BSA3 31682R 160-31847-6

AB03-BSA3 31682R 160-31847-6

AB03-BSA4 31661R 160-31847-7

AB03-BSA4 31661R 160-31847-7

AB03-BSA4 31661R 160-31847-7

AB03-BSA4 31661R 160-31847-7

AB03-BSA4 31661R 160-31847-7

AB03-BSA4 31661R 160-31847-7

AB03-BSA4 31661R 160-31847-7

AB03-BSA4 31661R 160-31847-7

AB03-BSA4 31661R 160-31847-7

AB03-BSA4 31661R 160-31847-7

AB03-BSA4 31661R 160-31847-7

AB03-BSA4 31661R 160-31847-7

AB03-BSA4 31661R 160-31847-7

AB03-BSA4 31661R 160-31847-7

AB03-BSA4 31661R 160-31847-7

AB03-GS01 31605R 160-31847-5

AB03-GS01 31605R 160-31847-5

AB03-GS02 31605R 160-31847-5

AB03-GS03 31605R 160-31847-5

AB03-GS04 31605R 160-31847-5

Notes:

Laboratory analytical reports are hyperlinked by Sample ID in the table.

If viewing this documenting using a PDF viewer, it is recommended that the CTRL+F function be utilized

to search for and locate samples by the sample ID.
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Table H-1

Index of Samples, Data Review Reports (DVRs) and Sample Delivery Groups (SDGs)

Removal Site Evaluation Report

Abandoned Uranium Mines 

A&B No. 2 and A&B No. 3

Coconino County, Arizona

Sample ID
Sample Delivery 

Group Number

Data Validation 

Report Number

AB03-GS05 31682R 160-31847-6

AB03-GS06 31682R 160-31847-6

AB03-GS07 31682R 160-31847-6

AB03-GS08 31682R 160-31847-6

AB03-GS09 31682R 160-31847-6

AB03-GS10 31682R 160-31847-6

AB03-GS11 31682R 160-31847-6

AB03-MB01 33766R 160-34284-1

AB03-MB02 33766R 160-34284-1

AB03-MB03 33766R 160-34284-1

AB03-MB03 33766R 160-34284-1

AB03-MB04 33766R 160-34284-1

AB03-MB04 33766R 160-34284-1

AB03-MB05 33766R 160-34284-1

AB03-MB05 33766R 160-34284-1

AB03-MD01 31606R 160-31847-4

AB03-MD02 31606R 160-31847-4

AB03-MD03 31606R 160-31847-4

AB03-MH01 31606R 160-31847-4

AB03-MH02 31606R 160-31847-4

AB03-MH03 31606R 160-31847-4

AB03-MH04 31606R 160-31847-4

AB03-MH05 31682R 160-31847-6

AB03-MH06 31682R 160-31847-6

AB03-MH07 31662R 160-31847-8

AB03-MS01 33766R 160-34284-1

AB03-MS01 33766R 160-34284-1

AB03-MS02 33766R 160-34284-1

AB03-MS02 33766R 160-34284-1

AB03-MS03 33766R 160-34284-1

AB03-MS03 33766R 160-34284-1

AB03-NAA1 31662R 160-31847-8

AB03-NAA1 31662R 160-31847-8

Notes:

Laboratory analytical reports are hyperlinked by Sample ID in the table.

If viewing this documenting using a PDF viewer, it is recommended that the CTRL+F function be utilized

to search for and locate samples by the sample ID.
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Table H-1

Index of Samples, Data Review Reports (DVRs) and Sample Delivery Groups (SDGs)

Removal Site Evaluation Report

Abandoned Uranium Mines 

A&B No. 2 and A&B No. 3

Coconino County, Arizona

Sample ID
Sample Delivery 

Group Number

Data Validation 

Report Number

AB03-NAA1 31662R 160-31847-8

AB03-NAA1 31662R 160-31847-8

AB03-NAA1 31662R 160-31847-8

AB03-NAA1 31662R 160-31847-8

AB03-NAA1 31662R 160-31847-8

AB03-NAA1 31662R 160-31847-8

AB03-NAA1 31662R 160-31847-8

AB03-NAA1 31662R 160-31847-8

AB03-NAA1 31662R 160-31847-8

AB03-NAA1 31662R 160-31847-8

AB03-NAA1 31662R 160-31847-8

AB03-NAA1 31662R 160-31847-8

AB03-NAA1 31662R 160-31847-8

AB03-NAA2 31662R 160-31847-8

AB03-NAA2 31662R 160-31847-8

AB03-NAA2 31662R 160-31847-8

AB03-NAA2 31662R 160-31847-8

AB03-NAA2 31662R 160-31847-8

AB03-NAA2 31662R 160-31847-8

AB03-NAA2 31662R 160-31847-8

AB03-NAA2 31662R 160-31847-8

AB03-NAA2 31662R 160-31847-8

AB03-NAA2 31662R 160-31847-8

AB03-NAA2 31662R 160-31847-8

AB03-NAA2 31662R 160-31847-8

AB03-NAA2 31662R 160-31847-8

AB03-NAA2 31662R 160-31847-8

AB03-NAA2 31662R 160-31847-8

AB03-WA01 31606R 160-31847-4

AB03-WA02 31606R 160-31847-4

AB03-WA03 31606R 160-31847-4

AB03-WA04 31606R 160-31847-4

AB03-WA05 31606R 160-31847-4

Notes:

Laboratory analytical reports are hyperlinked by Sample ID in the table.

If viewing this documenting using a PDF viewer, it is recommended that the CTRL+F function be utilized

to search for and locate samples by the sample ID.
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Table H-1

Index of Samples, Data Review Reports (DVRs) and Sample Delivery Groups (SDGs)

Removal Site Evaluation Report

Abandoned Uranium Mines 

A&B No. 2 and A&B No. 3

Coconino County, Arizona

Sample ID
Sample Delivery 

Group Number

Data Validation 

Report Number

AB03-WA05 31606R 160-31847-4

AB03-WA06 31606R 160-31847-4

AB03-WA07 31606R 160-31847-4

AB03-WA08 31606R 160-31847-4

AB03-WA09 31606R 160-31847-4

AB03-WA09 31606R 160-31847-4

AB03-WA10 31606R 160-31847-4

AB03-WA11 31606R 160-31847-4

AB03-WA12 31606R 160-31847-4

AB03-WA13 31606R 160-31847-4

AB03-WA14 31605R 160-31847-5

AB03-WA15 31605R 160-31847-5

AB03-WA16 31605R 160-31847-5

AB03-WA17 31605R 160-31847-5

AB03-WA21 31605R 160-31847-5

AB03-WA22 31605R 160-31847-5

AB03-WA23 31605R 160-31847-5

AB03-WA24 31605R 160-31847-5

AB03-WA25 31605R 160-31847-5

AB03-WT01 35446R 160-36453-1

AB03-WT01 35446R 160-36453-1

AB03-WT02 35446R 160-36453-1

AB03-WT03 35446R 160-36453-1

AB03-WT03 35446R 160-36453-1

AB03-WT04 35446R 160-36453-1

AB03-WT05 35446R 160-36453-1

CA-01 31577R 160-31847-9

CA-02 31577R 160-31847-9

CA-03 31577R 160-31847-9

CA-04 31577R 160-31847-9

CA-05 31577R 160-31847-9

CA-06 31577R 160-31847-9

CA-07 31577R 160-31847-9

Notes:

Laboratory analytical reports are hyperlinked by Sample ID in the table.

If viewing this documenting using a PDF viewer, it is recommended that the CTRL+F function be utilized

to search for and locate samples by the sample ID.
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Table H-1

Index of Samples, Data Review Reports (DVRs) and Sample Delivery Groups (SDGs)

Removal Site Evaluation Report

Abandoned Uranium Mines 

A&B No. 2 and A&B No. 3

Coconino County, Arizona

Sample ID
Sample Delivery 

Group Number

Data Validation 

Report Number

CA-08 31577R 160-31847-9

CA-09 31577R 160-31847-9

CA-10 31577R 160-31847-9

CA-11 31577R 160-31847-9

CA-12 31577R 160-31847-9

CA-13 31577R 160-31847-9

CA-14 31577R 160-31847-9

CA-15 31577R 160-31847-9

Rinsate-1 33766R 160-34285-1

Rinsate-2 33766R 160-34285-1

Rinsate-3 33766R 160-34285-1

Rinsate-5 35446R 160-36453-1

Notes:

Laboratory analytical reports are hyperlinked by Sample ID in the table.

If viewing this documenting using a PDF viewer, it is recommended that the CTRL+F function be utilized

to search for and locate samples by the sample ID.
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SUMMARY 

This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 160-31847-1 
and 160-31847-2 for samples collected in association with the Cameron Area Mine Sites, A&B No. 2 and 
A&B No. 3 Abandoned Uranium Mines, Cameron Chapter, Navajo Nation, located in Coconino County, 
Arizona. The review was conducted as a Tier II evaluation and included review of data package 
completeness. Only analytical data as reported by the laboratory were reviewed for this validation. Field 
documentation was not included in this review. Included with this assessment are the validation 
annotated sample result sheets and chain of custody records. Analyses were performed for the samples 
listed in the table below. 

SDG Sample ID Laboratory ID Matrix
Sample 

Collection 
Date 

Parent 
Sample 

Analysis 

Metals Radio. Misc.

160-31847-1 

AB02-MH01-01 160-31847-60 Soil 11/2/2018  X X  

AB02-MH03-01 160-31847-61 Soil 11/2/2018  X X  

AB02-WA01-01 160-31847-62 Soil 11/2/2018  X X  

AB02-WA02-01 160-31847-63 Soil 11/2/2018  X X  

AB02-WA03-01 160-31847-64 Soil 11/2/2018  X X  

AB02-WA03-02 160-31847-65 Soil 11/2/2018  X X  

AB02-WA04-01 160-31847-66 Soil 11/8/2018  X X  

AB02-WA05-01 160-31847-67 Soil 10/31/2018  X X  

AB02-WA06-01 160-31847-68 Soil 10/31/2018  X X  

AB02-WA07-01 160-31847-69 Soil 10/31/2018  X X  

AB02-WA08-01 160-31847-70 Soil 10/31/2018  X X  

AB02-WA08-02 160-31847-71 Soil 10/31/2018  X X  

AB02-WA09-01 160-31847-72 Soil 10/31/2018  X X  

AB02-WA10-01 160-31847-73 Soil 10/31/2018  X X  

AB02-WA11-01 160-31847-74 Soil 10/31/2018  X X  

AB02-WA11-02 160-31847-75 Soil 10/31/2018  X X  

AB02-WA12-01 160-31847-76 Soil 10/31/2018  X X  

AB02-WA13-01 160-31847-77 Soil 10/31/2018  X X  

AB02-WA14-01 160-31847-78 Soil 11/8/2018  X X  

AB02-WA15-01 160-31847-79 Soil 11/8/2018  X X  

AB02-WA16-01 160-31847-80 Soil 10/31/2018  X X  

AB02-WA17-01 160-31847-81 Soil 11/8/2018  X X  

AB02-WA18-01 160-31847-82 Soil 11/8/2018  X X  

AB02-WA19-01 160-31847-83 Soil 11/2/2018  X X  

160-31847-2 

AB02-GS01-01 160-31847-46 Soil 10/31/2018  X X  

AB02-GS01-02 160-31847-47 Soil 10/31/2018  X X  

AB02-GS02-01 160-31847-48 Soil 11/2/2018  X X  

AB02-GS02-02 160-31847-49 Soil 11/2/2018  X X  

AB02-GS03-01 160-31847-50 Soil 10/31/2018  X X  

AB02-GS04-01 160-31847-51 Soil 10/31/2018  X X  
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SDG Sample ID Laboratory ID Matrix
Sample 

Collection 
Date 

Parent 
Sample 

Analysis 

Metals Radio. Misc.

160-31847-2 

AB02-MH02-01 160-31847-52 Soil 11/2/2018  X X  

AB02-GS05-01 160-31847-53 Soil 10/31/2018  X X  

AB02-GS06-01 160-31847-54 Soil 10/31/2018  X X  

AB02-GS07-01 160-31847-55 Soil 11/2/2018  X X  

AB02-GS08-01 160-31847-56 Soil 11/2/2018  X X  

AB02-GS09-01 160-31847-57 Soil 11/2/2018  X X  

AB02-GS10-01 160-31847-58 Soil 11/2/2018  X X  

AB02-GS11-01 160-31847-59 Soil 11/2/2018  X X  

DUP-01 160-31847-245 Soil 10/31/2018 AB02-WA07-01 X X  

DUP-02 160-31847-246 Soil 11/8/2018 AB02-WA15-01 X X  

DUP-03 160-31847-247 Soil 11/2/2018 AB02-GS08-01 X X  

Notes: 
1. As specified on the chain of custody records, the matrix spike/matrix spike duplicate (MS/MSD) analyses were performed 

using samples AB02-WA07-01 and AB02-WA15-01. 
2. Misc. = miscellaneous 
3. Radio. = radiological 
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ANALYTICAL DATA PACKAGE DOCUMENTATION 

The table below presents the evaluation of the data package completeness. 

` 

Reported 
Performance 
Acceptable 

Not 
Required No Yes No Yes 

1. Sample receipt condition  X  X  

2. Requested analyses and sample results  X  X  

3. Master tracking list  X  X  

4. Methods of analysis  X  X  

5. Reporting limits (RLs)  X  X  

6. Sample collection date  X  X  

7. Laboratory sample received date  X  X  

8.     Sample preservation verification (as applicable)  X  X  

9. Sample preparation/extraction/analysis dates  X  X  

10. Fully executed chain of custody (COC) form   X  X  

11. Narrative summary of quality assurance (QA) or sample 
problems provided 

 X  X  

12. Data package completeness and compliance  X  X  
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INTRODUCTION – INORGANIC ANALYSIS 

Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
901.1 and USEPA SW-846 Methods 6020B. Data were reviewed in accordance with the method-
specified criteria, Contract Laboratory Program National Functional Guidelines for Inorganic Data Review 
(USEPA 2004b), Multi-Agency Radiological Laboratory Analytical Protocols Manual (USEPA 2004a), and 
the Quality Assurance Project Plan (QAPP), Cameron Area Mine Sites, A&B No. 2 and A&B No. 3 
Abandoned Uranium Mines, Cameron Chapter, Navajo Nation, Coconino County, Arizona (ARCADIS 
2018). 

The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance. As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method. It is assumed that the data package represents the best efforts 
of the laboratory and that it was already subjected to adequate and sufficient quality review prior to 
submission. 

During the review process, laboratory data (qualified and unqualified) are verified against the supporting 
documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer. Results are qualified with the following codes in accordance with the USEPA National 
Functional Guidelines: 

• Concentration qualifiers: 

U The compound was analyzed for but not detected. The associated value is the compound 
quantitation limit. 

B The compound has been found in the sample as well as its associated blank, its presence in 
the sample may be suspect. 

• Quantitation qualifiers: 

E The reported value is estimated due to the presence of interference. 

N Spiked sample recovery is not within the control limits. 

* Duplicate analysis is not within the control limits. 

• Validation qualifiers: 

J The analyte was positively identified; however, the associated numerical value is an estimated 
concentration only. 

J- The analyte was positively identified; however, the associated numerical value is an estimated 
concentration only, and the result may be biased low. 

J+ The analyte was positively identified; however, the associated numerical value is an estimated 
concentration only, and the result may be biased high. 

Q A reported combined standard uncertainty exceeds the required method uncertainty. 

UJ The analyte was not detected above the reported sample detection limit. However, the reported 
limit is approximate and may or may not represent the actual limit of detection. 

UB Analyte considered non-detect at the listed value due to associated blank contamination. 

R The sample results are rejected; the analyte may or may not be present in the sample. 
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Two facts should be noted by all data users. First, the "R" flag means that the associated value is 
unusable. In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not. "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort. The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate. Strict 
QC serves to increase confidence in data, but any value potentially contains error.  
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METALS ANALYSES 

1. Holding Times 

The specified holding times for the following methods are presented in the following table. 

Method Matrix Holding Time Preservation 

SW-846 6020B 

Water 180 days from collection to analysis 
Cool to < 6 °C; 

pH < 2 with nitric acid 

Soil 180 days from collection to analysis Cool to < 6 °C 

All samples were analyzed within the specified holding time criteria. 

2. Blank Contamination 

QA blanks (i.e. laboratory method blanks and equipment rinse blanks) are prepared to identify any 
contamination that may have been introduced into the samples during sample preparation or field activity. 
Method blanks measure laboratory contamination. Rinse blanks also measure contamination of samples 
during field operations. 

A blank action level (BAL) of five times the concentration of a detected analyte in an associated blank is 
calculated for QA blanks containing concentrations greater than the method detection limit (MDL). The 
BAL is compared to the associated sample results to determine the appropriate qualification of the 
sample results, if needed.  

Analytes were not detected above the MDL in the associated blanks; therefore, detected sample results 
were not associated with blank contamination. 

3.       Matrix Spike/Matrix Spike Duplicate and Laboratory Duplicate Sample Analysis 

MS/MSD and laboratory duplicate sample data are used to assess the precision and accuracy of the 
analytical method. 

3.1 Matrix Spike/Matrix Spike Duplicate Analysis 

All metal analytes must exhibit recoveries within the established acceptance limits of 75% to 125%. The 
relative percent difference (RPD) between the MS and MSD results must be no greater than the 
established acceptance limit of 20%. The MS/MSD control limits do not apply for MS/MSDs performed on 
samples where the analyte’s concentration detected in the parent sample exceeds the MS/MSD spiking 
concentration by a factor of four or greater. Sample results associated with MS/MSD exceedances where 
the parent samples are not site-specific are not qualified. 

Samples AB02-WA07-01, AB02-WA15-01, AB02-GS08-01, and AB03-WA16-01 were used in the 
MS/MSD analyses. All analytes associated with MS/MSD recoveries were within control limits except for 
the analytes present in the following table. 

SDG Sample Analyte 
MS 

Recovery 
MSD 

Recovery 

160-31847-2 AB02-GS08-01 Uranium 127 % 99 % 
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The criteria used to evaluate MS/MSD recoveries are presented in the following table. In the case of any 
MS/MSD deviations, the sample results are qualified. The qualifications are applied to all sample results 
associated with the analytical batch. 

Control limit Sample Result Qualification 

MS/MSD recovery > 125% 
Non-detect No Action 

Detect J 

MS/MSD recovery 30% to 74% 
Non-detect UJ 

Detect J 

MS/MSD recovery < 30%  
Non-detect R 

Detect J 

Samples associated with MS/MSDs exhibiting RPDs greater than the control limit are presented in the 
following table. 

SDG Sample Analyte 

160-31847-1 AB02-GS08-01 Uranium 

The criteria used to evaluate the RPDs between the MS and MSD are presented in the following table. In 
the case of an RPD deviation, the sample results are qualified as documented in the table below. The 
qualifications are applied to all sample results associated with the analytical batch. 

Control Limit Sample Result Qualification 

> UL 
Non-detect UJ 

Detect J 

3.2 Laboratory Duplicate Sample Analysis 

The laboratory duplicate sample relative percent difference (RPD) control limit of 35 percent for soil 
matrices is applied when the parent and duplicate sample concentrations are at least five times the RL. In 
the case where the parent and duplicate sample concentrations are less than five times the RL, a control 
limit of two times the RL for soil matrices is applied to the difference between the results. 

MS/MSD analysis was performed instead of the laboratory duplicate analysis. 

4. Laboratory Control Sample Analysis 

The laboratory control sample (LCS) analysis is used to assess the accuracy of the analytical method 
independent of matrix interferences. The analytes associated with the LCS analyses must exhibit 
recoveries between the control limits of 75 and 125 percent for soil matrices. 

All analytes associated with the LCS analyses exhibited recoveries within the control limits. 

5. Field Duplicate Sample Analysis 

The field duplicate sample analysis is used to assess the overall precision of the field sampling 
procedures and analytical method. A control limit of 50 percent for soil matrices is applied to the RPD 
between the parent and field duplicate samples. In the case where the parent and/or duplicate sample 
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concentrations are less than or equal to five times the RL, a control limit of two times the RL for soil 
matrices is applied to the difference between the results. 

Results for the field duplicate samples are summarized in the following table. 

Sample ID / Duplicate ID Compound
Sample 
Result

Duplicate 
Result RPD

AB02-WA07-01 / DUP-01 (11/02/18) 

Arsenic 7.9 8.8 Acceptable 

Selenium 2.4 2.3 J Acceptable 

Uranium 4.2 3.1 30.1 % 

Vanadium 50 70 33.3 % 

AB02-WA15-01 / DUP-02 (11/02/18) 

Arsenic 5.6 7.2 Acceptable 

Selenium 4.5 3.6 Acceptable 

Uranium 2.1 2.0 Acceptable 

Vanadium 57 60 5.1 % 

AB02-GS08-01 / DUP-03 

Arsenic 5.7 13 Acceptable 

Selenium 2.1 J 3.7 Acceptable 

Uranium 5.6 4.7 17.5 % 

Vanadium 49 79 46.9 % 

  Note: J = Estimated (result is < RL) 

The field duplicate samples exhibited acceptable results. 

6. Serial Dilution Analysis 

The serial dilution analysis is used to assess if a significant physical or chemical interference exists due to 
sample matrix. Analytes exhibiting concentrations greater than 50 times the MDL in the undiluted sample 
are evaluated to determine if matrix interference exists. These analytes are required to have less than a 
10 percent difference (%D) between sample results from the undiluted (parent) sample and results 
associated with the same sample analyzed with a five-fold dilution. 

The serial dilution analysis was not performed on a sample from within these SDGs. 

7. System Performance and Overall Assessment 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR METALS 

Metals: SW-846 6020B Reported
Performance 
Acceptable Not 

RequiredNo Yes No Yes 
Inductively Coupled Plasma - Mass Spectrometry (ICP-MS)  

Tier II Validation   

Holding Times  X  X  

RLs (Units)  X  X  

Blanks 

A. Instrument Blanks X    X 

B.  Method Blanks  X  X  

C.   Equipment and/or Field Blanks  X  X  

LCS Accuracy (%R)  X  X  

MS %R  X X   

MSD %R  X  X  

MS/MSD Precision (RPD)  X X   

Laboratory Duplicate Sample RPD X    X 

Field Duplicate Sample RPD  X  X  

ICP Serial Dilution %D X    X 

Reporting Limit Verification  X  X  

Moisture Content  X  X  

Note: 
%R = percent recovery 
RPD = relative percent difference 
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RADIOLOGICAL ANALYSES 

1. Holding Times 

The specified holding times for the following methods are presented in the following table. 

Method Matrix Holding Time Preservation 

USEPA 901.1 Soil None specified pH < 2 with nitric acid 

All samples were analyzed within the specified holding time criteria. 

2. Blank Contamination 

QA blanks (i.e. laboratory analytical method blanks and equipment rinse blanks) are prepared to identify 
any contamination that may have been introduced into the samples during sample preparation or field 
activity. Method blanks measure laboratory contamination. Rinse blanks measure contamination of 
samples during field operations. 

Blank results are verified to be accurately reported, and to confirm that tolerance limits (+/- 2 standard 
deviations/sigma) were not exceeded and are less than the RLs specified in the QAPP (ARCADIS 2018). 
Sample results less than five times the associated blank concentration are qualified as not detected (UB). 

For blanks to be considered not applicable, verify that net blank results are less than the associated 
uncertainty by evaluating the blank results based on the following three criteria:  

1. The blank result is less than the uncertainty and the minimum detectable concentration (MDC). 

2. The blank result has an uncertainty greater than the result (or indistinguishable from background), or the 
blank result falls between the uncertainty and the MDC. 

3. The blank result is greater than the uncertainty and the MDC but is less than 1.65 times the 
uncertainty. Contamination is suspected when the net blank result is greater than the 1.65 times the 
uncertainty. 

If any of these criteria is true, the blank is considered non-detect. If the blank QC results fall outside the 
appropriate tolerance limits or if the net blank results are not less than the associated uncertainty, the 
following equation for normalized absolute difference (NAD) should be used to determine the effect of 
possible blank contamination on the sample results. 

)(U + )(U
|Blank - Sample| = difference absolute Normalized

2
Blank

2
Sample

kMethodBlan  

Where: 
USample = uncertainty of the sample 
UBlank = uncertainty of the blank 
Sample = concentration of isotope in sample 
Blank = concentration of isotope in blank 

Blank qualifications due to NAD exceedances are summarized in the following table. 
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Normalized Absolute Difference Qualification 

> 2.58 None 

NAD > 1.96 but < 2.58 J 

NAD < 1.96 J* 

Notes: 
* Minimally the result should be qualified as estimated, J; however, if other quality indicators are deficient, the 
validator may determine the result should be qualified as rejected, ("R"). 

If the blank result exceeds the control limits, individual sample results may still be reportable if results are 
less than the MDC or greater than 10 times the blank result. Relative sizes of the sample and blank 
aliquots must be factored when making this determination (raw counts). In accordance with the QAPP, if 
radium-226 is detected using Method 901.1 in a blank at > 0.5 or < -0.5 picoCurie per gram (pCi/g), all 
sample results are qualified as not detected (UB), and if radium-226 is detected using Method 903.0 in a 
blank at > 2.3 or < -2.3 picoCurie per liter (pCi/L), all sample results are qualified as not detected (UB). 

The blanks associated with the samples were determined to be not detected for all analytes; therefore, 
detected sample results are not associated with blank contamination. 

3. Laboratory Duplicate Sample Analysis 

Laboratory duplicate sample data are used to assess the precision of the analytical method. 

The laboratory duplicate sample relative percent difference (RPD) control limit of 64 percent is applied 
when the average of the parent and duplicate sample concentrations are at least 1 pCi/g for soil matrices, 
or 5 pCi/L for water matrices, and the duplicate error ratio (DER) must be no greater than 3. When the 
average of the results is less than 1 pCi/g for soil matrices or 5 pCi/L for water matrices, the difference 
between the results must be less than 0.6 pCi/g or 3.2 pCi/L (appropriately). 

Samples AB02-WA14-01, AB02-GS10-01, and AB02-BSA2-06 were used in the laboratory duplicate 
sample analyses. All analytes associated with the laboratory duplicate sample analyses exhibited RPDs 
and DERs within the control limits. 

4. Laboratory Control Sample Analysis 

Laboratory control sample (LCS) analysis is used to assess the accuracy of the analytical method 
independent of matrix interferences. The analytes associated with the LCS analysis must exhibit 
recoveries between the control limits of 55 and 145 percent. 

The LCS analyses exhibited recoveries within the control limits. 

5. Field Duplicate Sample Analysis 

The field duplicate sample analysis is used to assess the overall precision of the field sampling 
procedures and analytical method. For results greater than five times the RL or MDC, a control limit of 50 
percent for soil matrices is applied to the RPD between the parent and field duplicate sample results. If 
the parent and field duplicate sample results are less than five times the RL, for soil matrices a control 
limit of three times the RL is applied to the difference between the results. 

Results for the field duplicate samples are summarized in the following table. 
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Sample ID / Duplicate ID Compound
Sample 
Result

Duplicate 
Result RPD

AB02-WA07-01 / DUP-01 (11/02/18) 

Actinium-228 2.23 2.01 10.4 % 

Bismuth-212 2.76 3.12 12.2 % 

Bismuth-214 1.77 1.79 1.1 % 

Lead-212 2.21 2.02 9.0 % 

Lead-214 1.83 1.6 13.4 % 

Potassium-40 6.14 6.61 7.4 % 

Radium-226 1.77 1.79 1.1 % 

Thallium-208 0.738 0.66 11.2 % 

Thorium-234 1.51 U 1.69 Acceptable 

AB02-WA15-01 / DUP-02 (11/02/18) 

Actinium-228 1.67 1.35 21.2 % 

Bismuth-212 2.30 2.48 7.5 % 

Bismuth-214 1.48 1.13 26.8 % 

Lead-212 1.65 1.48 10.9 % 

Lead-214 1.48 1.32 11.4 % 

Potassium-40 10.4 12.3 16.7 % 

Radium-226 1.48 1.13 26.8 % 

Thallium-208 0.569 0.610 7.0 % 

AB02-GS08-01 / DUP-03 

Actinium-228 2.07 1.77 15.6 % 

Bismuth-214 4.14 3.98 3.9 % 

Lead-212 1.7 1.75 2.9 % 

Lead-214 4.14 3.85 7.3 % 

Potassium-40 11.4 10.5 8.2 % 

Radium-226 4.14 3.98 3.9 % 

Thallium-208 0.684 0.687 0.4 % 

Thorium-234 3.62 U 3.30 Acceptable 

  Notes: U = Not detected 
 J = Estimated (result is < RL) 

The field duplicate samples exhibited acceptable results. 

6. Isotope Identification 

Sample results are qualified as non-detects if either of the following criteria are true: 

1. Sample result is less than the uncertainty and the MDC. 

2. Sample result has an uncertainty greater than the result (or indistinguishable from background) or the 
result is between the uncertainty and the MDC. 

If the sample result is less than the MDC and the result is less than the RL (0.5 pCi/g) the result is 
qualified as non-detect (U). If the result is less than the MDC and greater than the RL, the result is 
reported as estimated non-detect (UJ). 

Quantitative uncertainty is associated with sample results less than 1pCi/g and a reported uncertainty 
greater than 0.15 pCi/g or results greater than 1 pCi/g with a reported uncertainty greater than 0.15 times 
the result. These results are qualified "Q". 
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No sample results were reported as detections but determined to be non-detect. Sample results which 
exhibited uncertainties greater than the specified limits were qualified "Q" as documented in the following 
table. 

SDG Sample Analyte Result Uncertainty MDC 

160-31847-1 

AB02-MH01-01 Thorium-234 2.37 1.08 1.92 

AB02-MH03-01 Bismuth-212 3.16 1.21 0.994 

AB02-WA01-01 Bismuth-212 2.95 0.896 0.639 

AB02-WA02-01 Bismuth-212 1.88 0.743 0.639 

AB02-WA03-01 Thorium-234 1.62 0.725 1.29 

AB02-WA03-02 
Bismuth-212 2.02 0.892 0.809 

Thorium-234 1.33 0.755 1.31 

AB02-WA04-01 
Bismuth-212 2.53 0.987 0.835 

Thorium-234 1.26 0.626 1.01 

AB02-WA05-01 Thorium-234 3.33 1.27 1.76 

AB02-WA06-01 
Bismuth-212 3.23 1.12 0.914 

Thorium-234 1.69 0.909 1.53 

AB02-WA07-01 Bismuth-212 2.76 1.15 0.952 

AB02-WA08-01 
Bismuth-212 2.00 0.811 0.617 

Thorium-234 1.95 0.838 1.30 

AB02-WA08-02 Thorium-234 1.11 0.650 1.06 

AB02-WA09-01 Bismuth-212 2.41 1.03 0.915 

AB02-WA10-01 Thorium-234 1.24 0.751 1.18 

AB02-WA11-01 
Bismuth-212 2.99 1.20 1.05 

Thorium-234 1.82 0.971 1.69 

AB02-WA11-02 Thorium-234 1.97 0.837 1.33 

AB02-WA13-01 
Bismuth-212 1.89 0.779 0.769 

Thorium-234 1.80 0.865 1.50 

AB02-WA14-01 Bismuth-212 2.76 0.934 0.612 

AB02-WA15-01 Bismuth-212 2.30 0.819 0.595 

AB02-WA16-01 Bismuth-212 1.93 0.693 0.61 

AB02-WA17-01 
Bismuth-212 3.58 1.38 1.10 

Thorium-234 1.89 0.875 1.63 

AB02-WA18-01 
Bismuth-212 2.31 0.963 0.944 

Thorium-234 2.07 0.844 1.43 

AB02-WA19-01 Bismuth-212 2.40 0.836 0.973 

160-31847-2 

AB02-GS01-01 Thorium-234 1.72 0.856 1.37 

AB02-GS01-02 

Bismuth-212 2.44 1.07 0.997 

Potassium-40 3.16 1.02 0.898 

Thorium-234 1.78 0.878 1.53 

AB02-GS02-02 Actinium-228 1.28 0.462 0.391 

AB02-GS03-01 Bismuth-212 1.84 0.806 0.766 

AB02-GS04-01 Bismuth-212 2.57 0.937 0.659 

AB02-GS05-01 Thorium-234 1.14 0.677 1.07 
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SDG Sample Analyte Result Uncertainty MDC 

160-31847-2 

AB02-GS06-01 
Bismuth-212 2.30 0.873 1.04 

Thorium-234 1.84 0.932 1.75 

AB02-GS07-01 
Bismuth-212 2.28 0.858 0.742 

Thorium-234 1.32 0.841 1.32 

AB02-GS09-01 Bismuth-212 2.17 0.675 0.618 

AB02-GS10-01 Bismuth-212 4.09 1.34 1.02 

AB02-GS11-01 Bismuth-212 2.39 0.920 0.748 

DUP-01 
Bismuth-212 3.12 1.00 0.718 

Thorium-234 1.69 0.842 1.54 

DUP-02 Bismuth-212 2.48 1.09 0.923 

DUP-03 Bismuth-212 2.73 1.09 0.942 

7. System Performance and Overall Assessment 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR RADIOLOGICAL ANALYSES 

Radiological: USEPA 901.1 Reported
Performance 
Acceptable 

Not 
RequiredNo Yes No Yes 

Gamma Spectroscopy 

Tier II Validation        

Holding Times  X  X  

Reporting Limits (Units)  X  X  

Blanks 

  A. Method Blanks  X  X  

  B. Equipment and/or Field Blanks  X  X  

Laboratory Control Sample (LCS) Accuracy (%R)  X  X  

Laboratory Control Sample Duplicate (LCSD) %R X    X 

LCS/LCSD Precision (RPD) X    X 

Laboratory Duplicate Sample RPD  X  X  

Field Duplicate Sample RPD  X  X  

Isotope Identification  X  X  

Isotope Quantification  X X   

Notes: 
%R = percent recovery 
RPD = relative percent difference 
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Client Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-60Client Sample ID: AB02-MH01-01
Matrix: SolidDate Collected: 11/02/18 10:47

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.85

(2σ+/-)

0.345

(2σ+/-)

112/18/18 01:2111/27/18 01:03pCi/g0.2260.500

RL MDC

0.287

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 01:21 11.921.081.052.37Thorium-234

Ac-228 4.53 0.457 0.650 0.288 pCi/g 11/27/18 01:03 12/18/18 01:21 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 4.13 1.04 1.13 1.09 pCi/g 11/27/18 01:03 12/18/18 01:21 1

Bi-214 1.85 0.287 0.345 0.226 pCi/g 11/27/18 01:03 12/18/18 01:21 1

K-40 5.20 1.13 1.25 0.648 pCi/g 11/27/18 01:03 12/18/18 01:21 1

Pb-212 4.91 0.273 0.692 0.192 pCi/g 11/27/18 01:03 12/18/18 01:21 1

Pb-214 2.12 0.264 0.344 0.217 pCi/g 11/27/18 01:03 12/18/18 01:21 1

Tl-208 1.56 0.167 0.233 0.105 pCi/g 11/27/18 01:03 12/18/18 01:21 1

Lab Sample ID: 160-31847-60Client Sample ID: AB02-MH01-01
Matrix: SolidDate Collected: 11/02/18 10:47

Percent Solids: 96.7Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 6.3 4.6 1.8 mg/Kg ☼ 12/12/18 10:40 12/20/18 06:31 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.92 mg/Kg 12/12/18 10:40 12/20/18 06:31 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/12/18 10:40 12/20/18 06:31 10☼Selenium 3.3

0.46 0.18 mg/Kg 12/12/18 10:40 12/20/18 06:31 10☼Uranium 4.1

4.6 1.8 mg/Kg 12/12/18 10:40 12/20/18 06:31 10☼Vanadium 85

Lab Sample ID: 160-31847-61Client Sample ID: AB02-MH03-01
Matrix: SolidDate Collected: 11/02/18 10:35

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.22

(2σ+/-)

0.268

(2σ+/-)

112/18/18 01:2411/27/18 01:03pCi/g0.1960.500

RL MDC

0.238

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 01:24 12.901.041.04U-0.621Thorium-234

Ac-228 2.04 0.294 0.360 0.205 pCi/g 11/27/18 01:03 12/18/18 01:24 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.16 1.17 1.21 0.994 pCi/g 11/27/18 01:03 12/18/18 01:24 1

Bi-214 1.22 0.238 0.268 0.196 pCi/g 11/27/18 01:03 12/18/18 01:24 1

K-40 12.5 1.64 2.07 0.750 pCi/g 11/27/18 01:03 12/18/18 01:24 1

Pb-212 2.10 0.184 0.286 0.141 pCi/g 11/27/18 01:03 12/18/18 01:24 1

Pb-214 1.14 0.239 0.266 0.216 pCi/g 11/27/18 01:03 12/18/18 01:24 1

Tl-208 0.765 0.121 0.144 0.0897 pCi/g 11/27/18 01:03 12/18/18 01:24 1
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Client Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-61Client Sample ID: AB02-MH03-01
Matrix: SolidDate Collected: 11/02/18 10:35

Percent Solids: 97.2Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.3 4.3 1.7 mg/Kg ☼ 12/12/18 10:40 12/20/18 06:38 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.1 0.86 mg/Kg 12/12/18 10:40 12/20/18 06:38 10☼Molybdenum ND

2.1 1.4 mg/Kg 12/12/18 10:40 12/20/18 06:38 10☼Selenium 4.1

0.43 0.17 mg/Kg 12/12/18 10:40 12/20/18 06:38 10☼Uranium 0.80

4.3 1.7 mg/Kg 12/12/18 10:40 12/20/18 06:38 10☼Vanadium 35

Lab Sample ID: 160-31847-62Client Sample ID: AB02-WA01-01
Matrix: SolidDate Collected: 11/02/18 10:55

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.12

(2σ+/-)

0.329

(2σ+/-)

112/18/18 02:0111/27/18 01:03pCi/g0.1420.500

RL MDC

0.245

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 02:01 11.240.6670.656U1.08Thorium-234

Ac-228 1.82 0.301 0.354 0.0930 pCi/g 11/27/18 01:03 12/18/18 02:01 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.95 0.842 0.896 0.639 pCi/g 11/27/18 01:03 12/18/18 02:01 1

Bi-214 2.12 0.245 0.329 0.142 pCi/g 11/27/18 01:03 12/18/18 02:01 1

K-40 12.1 1.59 2.02 0.551 pCi/g 11/27/18 01:03 12/18/18 02:01 1

Pb-212 1.68 0.166 0.273 0.155 pCi/g 11/27/18 01:03 12/18/18 02:01 1

Pb-214 2.39 0.258 0.358 0.181 pCi/g 11/27/18 01:03 12/18/18 02:01 1

Tl-208 0.652 0.117 0.135 0.0882 pCi/g 11/27/18 01:03 12/18/18 02:01 1

Lab Sample ID: 160-31847-62Client Sample ID: AB02-WA01-01
Matrix: SolidDate Collected: 11/02/18 10:55

Percent Solids: 96.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 11 4.9 2.0 mg/Kg ☼ 12/12/18 10:40 12/20/18 07:05 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.98 mg/Kg 12/12/18 10:40 12/20/18 07:05 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/12/18 10:40 12/20/18 07:05 10☼Selenium 4.9

0.49 0.20 mg/Kg 12/12/18 10:40 12/20/18 07:05 10☼Uranium 2.2

4.9 2.0 mg/Kg 12/12/18 10:40 12/20/18 07:05 10☼Vanadium 44

Lab Sample ID: 160-31847-63Client Sample ID: AB02-WA02-01
Matrix: SolidDate Collected: 11/02/18 10:56

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.36

(2σ+/-)

0.246

(2σ+/-)

112/18/18 01:5911/27/18 01:03pCi/g0.1530.500

RL MDC

0.201

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 01:59 11.250.7830.774U1.05Thorium-234

TestAmerica St. Louis

Page 13 of 36

1

2

3

4

5

6

7

8

9

10

11

ddyke
Typewritten Text
J

ddyke
Typewritten Text
J

ddyke
Typewritten Text
Q



Client Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-63Client Sample ID: AB02-WA02-01
Matrix: SolidDate Collected: 11/02/18 10:56

Date Received: 11/15/18 13:50

Ac-228 1.62 0.301 0.344 0.220 pCi/g 11/27/18 01:03 12/18/18 01:59 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.88 0.717 0.743 0.639 pCi/g 11/27/18 01:03 12/18/18 01:59 1

Bi-214 1.36 0.201 0.246 0.153 pCi/g 11/27/18 01:03 12/18/18 01:59 1

K-40 12.6 1.51 1.98 0.607 pCi/g 11/27/18 01:03 12/18/18 01:59 1

Pb-212 1.66 0.159 0.267 0.140 pCi/g 11/27/18 01:03 12/18/18 01:59 1

Pb-214 1.98 0.229 0.308 0.163 pCi/g 11/27/18 01:03 12/18/18 01:59 1

Tl-208 0.550 0.0875 0.104 0.0598 pCi/g 11/27/18 01:03 12/18/18 01:59 1

Lab Sample ID: 160-31847-63Client Sample ID: AB02-WA02-01
Matrix: SolidDate Collected: 11/02/18 10:56

Percent Solids: 96.8Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 8.3 4.7 1.9 mg/Kg ☼ 12/12/18 10:40 12/20/18 07:11 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.94 mg/Kg 12/12/18 10:40 12/20/18 07:11 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/12/18 10:40 12/20/18 07:11 10☼Selenium 5.0

0.47 0.19 mg/Kg 12/12/18 10:40 12/20/18 07:11 10☼Uranium 2.4

4.7 1.9 mg/Kg 12/12/18 10:40 12/20/18 07:11 10☼Vanadium 47

Lab Sample ID: 160-31847-64Client Sample ID: AB02-WA03-01
Matrix: SolidDate Collected: 11/02/18 10:42

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.12

(2σ+/-)

0.343

(2σ+/-)

112/18/18 02:0411/27/18 01:03pCi/g0.1860.500

RL MDC

0.267

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 02:04 11.290.7250.7031.62Thorium-234

Ac-228 2.03 0.302 0.366 0.116 pCi/g 11/27/18 01:03 12/18/18 02:04 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 2.12 0.267 0.343 0.186 pCi/g 11/27/18 01:03 12/18/18 02:04 1

K-40 16.5 2.10 2.68 0.711 pCi/g 11/27/18 01:03 12/18/18 02:04 1

Pb-212 1.91 0.173 0.263 0.131 pCi/g 11/27/18 01:03 12/18/18 02:04 1

Pb-214 2.06 0.243 0.321 0.183 pCi/g 11/27/18 01:03 12/18/18 02:04 1

Tl-208 0.676 0.124 0.142 0.0955 pCi/g 11/27/18 01:03 12/18/18 02:04 1

Lab Sample ID: 160-31847-64Client Sample ID: AB02-WA03-01
Matrix: SolidDate Collected: 11/02/18 10:42

Percent Solids: 94.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 10 5.3 2.1 mg/Kg ☼ 12/12/18 10:40 12/20/18 07:18 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.1 mg/Kg 12/12/18 10:40 12/20/18 07:18 10☼Molybdenum ND

2.6 1.7 mg/Kg 12/12/18 10:40 12/20/18 07:18 10☼Selenium 3.6
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Client Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-64Client Sample ID: AB02-WA03-01
Matrix: SolidDate Collected: 11/02/18 10:42

Percent Solids: 94.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 1.9 0.53 0.21 mg/Kg ☼ 12/12/18 10:40 12/20/18 07:18 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.3 2.1 mg/Kg 12/12/18 10:40 12/20/18 07:18 10☼Vanadium 57

Lab Sample ID: 160-31847-65Client Sample ID: AB02-WA03-02
Matrix: SolidDate Collected: 11/02/18 10:52

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.23

(2σ+/-)

0.243

(2σ+/-)

112/18/18 02:0311/27/18 01:03pCi/g0.1470.500

RL MDC

0.207

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 02:03 11.310.7550.7411.33Thorium-234

Ac-228 1.82 0.267 0.325 0.162 pCi/g 11/27/18 01:03 12/18/18 02:03 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.02 0.867 0.892 0.809 pCi/g 11/27/18 01:03 12/18/18 02:03 1

Bi-214 1.23 0.207 0.243 0.147 pCi/g 11/27/18 01:03 12/18/18 02:03 1

K-40 12.4 1.69 2.12 0.631 pCi/g 11/27/18 01:03 12/18/18 02:03 1

Pb-212 1.91 0.175 0.303 0.145 pCi/g 11/27/18 01:03 12/18/18 02:03 1

Pb-214 1.32 0.169 0.217 0.157 pCi/g 11/27/18 01:03 12/18/18 02:03 1

Tl-208 0.671 0.116 0.135 0.0817 pCi/g 11/27/18 01:03 12/18/18 02:03 1

Lab Sample ID: 160-31847-65Client Sample ID: AB02-WA03-02
Matrix: SolidDate Collected: 11/02/18 10:52

Percent Solids: 93.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 12 4.9 2.0 mg/Kg ☼ 12/12/18 10:40 12/20/18 07:25 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 0.99 mg/Kg 12/12/18 10:40 12/20/18 07:25 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 10:40 12/20/18 07:25 10☼Selenium 3.1

0.49 0.20 mg/Kg 12/12/18 10:40 12/20/18 07:25 10☼Uranium 1.7

4.9 2.0 mg/Kg 12/12/18 10:40 12/20/18 07:25 10☼Vanadium 49

Lab Sample ID: 160-31847-66Client Sample ID: AB02-WA04-01
Matrix: SolidDate Collected: 11/08/18 11:20

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.54

(2σ+/-)

0.271

(2σ+/-)

112/18/18 02:0211/27/18 01:03pCi/g0.1580.500

RL MDC

0.219

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 02:02 11.010.6260.6101.26Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-66Client Sample ID: AB02-WA04-01
Matrix: SolidDate Collected: 11/08/18 11:20

Date Received: 11/15/18 13:50

Ac-228 1.60 0.280 0.324 0.148 pCi/g 11/27/18 01:03 12/18/18 02:02 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.53 0.951 0.987 0.835 pCi/g 11/27/18 01:03 12/18/18 02:02 1

Bi-214 1.54 0.219 0.271 0.158 pCi/g 11/27/18 01:03 12/18/18 02:02 1

K-40 11.6 1.64 2.03 0.812 pCi/g 11/27/18 01:03 12/18/18 02:02 1

Pb-212 1.45 0.153 0.242 0.163 pCi/g 11/27/18 01:03 12/18/18 02:02 1

Pb-214 1.95 0.219 0.298 0.148 pCi/g 11/27/18 01:03 12/18/18 02:02 1

Tl-208 0.609 0.118 0.134 0.0888 pCi/g 11/27/18 01:03 12/18/18 02:02 1

Lab Sample ID: 160-31847-66Client Sample ID: AB02-WA04-01
Matrix: SolidDate Collected: 11/08/18 11:20

Percent Solids: 95.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 11 4.4 1.8 mg/Kg ☼ 12/12/18 10:40 12/20/18 07:32 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.2 0.89 mg/Kg 12/12/18 10:40 12/20/18 07:32 10☼Molybdenum ND

2.2 1.4 mg/Kg 12/12/18 10:40 12/20/18 07:32 10☼Selenium 3.5

0.44 0.18 mg/Kg 12/12/18 10:40 12/20/18 07:32 10☼Uranium 1.6

4.4 1.8 mg/Kg 12/12/18 10:40 12/20/18 07:32 10☼Vanadium 52

Lab Sample ID: 160-31847-67Client Sample ID: AB02-WA05-01
Matrix: SolidDate Collected: 10/31/18 11:31

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 5.16

(2σ+/-)

0.652

(2σ+/-)

112/18/18 02:0611/27/18 01:03pCi/g0.1970.500

RL MDC

0.386

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 02:06 11.761.271.223.33Thorium-234

Ac-228 1.68 0.344 0.384 0.267 pCi/g 11/27/18 01:03 12/18/18 02:06 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 5.16 0.386 0.652 0.197 pCi/g 11/27/18 01:03 12/18/18 02:06 1

K-40 12.2 1.76 2.15 0.988 pCi/g 11/27/18 01:03 12/18/18 02:06 1

Pb-212 1.84 0.187 0.268 0.185 pCi/g 11/27/18 01:03 12/18/18 02:06 1

Pb-214 5.73 0.363 0.685 0.277 pCi/g 11/27/18 01:03 12/18/18 02:06 1

Tl-208 0.615 0.130 0.144 0.112 pCi/g 11/27/18 01:03 12/18/18 02:06 1

Lab Sample ID: 160-31847-67Client Sample ID: AB02-WA05-01
Matrix: SolidDate Collected: 10/31/18 11:31

Percent Solids: 94.7Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 7.7 5.0 2.0 mg/Kg ☼ 12/12/18 10:40 12/20/18 07:38 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/12/18 10:40 12/20/18 07:38 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 10:40 12/20/18 07:38 10☼Selenium 3.2
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Client Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-67Client Sample ID: AB02-WA05-01
Matrix: SolidDate Collected: 10/31/18 11:31

Percent Solids: 94.7Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 9.5 0.50 0.20 mg/Kg ☼ 12/12/18 10:40 12/20/18 07:38 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 mg/Kg 12/12/18 10:40 12/20/18 07:38 10☼Vanadium 110

Lab Sample ID: 160-31847-68Client Sample ID: AB02-WA06-01
Matrix: SolidDate Collected: 10/31/18 11:21

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.06

(2σ+/-)

0.404

(2σ+/-)

112/18/18 02:0511/27/18 01:03pCi/g0.2670.500

RL MDC

0.342

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 02:05 11.530.9090.8891.69Thorium-234

Ac-228 2.37 0.329 0.408 0.274 pCi/g 11/27/18 01:03 12/18/18 02:05 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.23 1.07 1.12 0.914 pCi/g 11/27/18 01:03 12/18/18 02:05 1

Bi-214 2.06 0.342 0.404 0.267 pCi/g 11/27/18 01:03 12/18/18 02:05 1

K-40 6.86 1.42 1.58 0.701 pCi/g 11/27/18 01:03 12/18/18 02:05 1

Pb-212 2.44 0.210 0.379 0.150 pCi/g 11/27/18 01:03 12/18/18 02:05 1

Pb-214 2.01 0.240 0.318 0.201 pCi/g 11/27/18 01:03 12/18/18 02:05 1

Tl-208 0.820 0.130 0.155 0.0803 pCi/g 11/27/18 01:03 12/18/18 02:05 1

Lab Sample ID: 160-31847-68Client Sample ID: AB02-WA06-01
Matrix: SolidDate Collected: 10/31/18 11:21

Percent Solids: 94.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.9 4.6 1.8 mg/Kg ☼ 12/12/18 10:46 12/21/18 21:44 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.92 mg/Kg 12/12/18 10:46 12/21/18 21:44 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/12/18 10:46 12/21/18 21:44 10☼Selenium 2.0 J

0.46 0.18 mg/Kg 12/12/18 10:46 12/21/18 21:44 10☼Uranium 3.1

4.6 1.8 mg/Kg 12/12/18 10:46 12/21/18 21:44 10☼Vanadium 65

Lab Sample ID: 160-31847-69Client Sample ID: AB02-WA07-01
Matrix: SolidDate Collected: 10/31/18 11:10

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.77

(2σ+/-)

0.354

(2σ+/-)

112/18/18 02:4711/27/18 01:03pCi/g0.2180.500

RL MDC

0.304

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 02:47 11.510.9570.945U1.35Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-69Client Sample ID: AB02-WA07-01
Matrix: SolidDate Collected: 10/31/18 11:10

Date Received: 11/15/18 13:50

Ac-228 2.23 0.345 0.412 0.139 pCi/g 11/27/18 01:03 12/18/18 02:47 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.76 1.11 1.15 0.952 pCi/g 11/27/18 01:03 12/18/18 02:47 1

Bi-214 1.77 0.304 0.354 0.218 pCi/g 11/27/18 01:03 12/18/18 02:47 1

K-40 6.14 1.44 1.57 0.854 pCi/g 11/27/18 01:03 12/18/18 02:47 1

Pb-212 2.21 0.206 0.309 0.162 pCi/g 11/27/18 01:03 12/18/18 02:47 1

Pb-214 1.83 0.258 0.318 0.218 pCi/g 11/27/18 01:03 12/18/18 02:47 1

Tl-208 0.738 0.145 0.163 0.117 pCi/g 11/27/18 01:03 12/18/18 02:47 1

Lab Sample ID: 160-31847-69Client Sample ID: AB02-WA07-01
Matrix: SolidDate Collected: 10/31/18 11:10

Percent Solids: 96.7Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 7.9 4.8 1.9 mg/Kg ☼ 12/12/18 10:46 12/21/18 21:51 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/12/18 10:46 12/21/18 21:51 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/12/18 10:46 12/21/18 21:51 10☼Selenium 2.4

0.48 0.19 mg/Kg 12/12/18 10:46 12/21/18 21:51 10☼Uranium 4.2

4.8 1.9 mg/Kg 12/12/18 10:46 12/21/18 21:51 10☼Vanadium 50

Lab Sample ID: 160-31847-70Client Sample ID: AB02-WA08-01
Matrix: SolidDate Collected: 10/31/18 10:33

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.62

(2σ+/-)

0.322

(2σ+/-)

112/18/18 02:4611/27/18 01:03pCi/g0.1990.500

RL MDC

0.274

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 02:46 11.300.8380.8091.95Thorium-234

Ac-228 1.83 0.340 0.388 0.135 pCi/g 11/27/18 01:03 12/18/18 02:46 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.00 0.784 0.811 0.617 pCi/g 11/27/18 01:03 12/18/18 02:46 1

Bi-214 1.62 0.274 0.322 0.199 pCi/g 11/27/18 01:03 12/18/18 02:46 1

K-40 8.33 1.79 1.98 1.17 pCi/g 11/27/18 01:03 12/18/18 02:46 1

Pb-212 2.03 0.201 0.331 0.154 pCi/g 11/27/18 01:03 12/18/18 02:46 1

Pb-214 1.35 0.270 0.304 0.247 pCi/g 11/27/18 01:03 12/18/18 02:46 1

Tl-208 0.815 0.127 0.153 0.0579 pCi/g 11/27/18 01:03 12/18/18 02:46 1

Lab Sample ID: 160-31847-70Client Sample ID: AB02-WA08-01
Matrix: SolidDate Collected: 10/31/18 10:33

Percent Solids: 93.4Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 8.3 4.9 2.0 mg/Kg ☼ 12/12/18 10:46 12/21/18 22:25 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 0.99 mg/Kg 12/12/18 10:46 12/21/18 22:25 10☼Molybdenum ND
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Client Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-70Client Sample ID: AB02-WA08-01
Matrix: SolidDate Collected: 10/31/18 10:33

Percent Solids: 93.4Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Selenium 5.1 2.5 1.6 mg/Kg ☼ 12/12/18 10:46 12/21/18 22:25 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.49 0.20 mg/Kg 12/12/18 10:46 12/21/18 22:25 10☼Uranium 2.0

4.9 2.0 mg/Kg 12/12/18 10:46 12/21/18 22:25 10☼Vanadium 63

Lab Sample ID: 160-31847-71Client Sample ID: AB02-WA08-02
Matrix: SolidDate Collected: 10/31/18 10:43

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.46

(2σ+/-)

0.266

(2σ+/-)

112/18/18 02:4711/27/18 01:03pCi/g0.1510.500

RL MDC

0.218

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 02:47 11.060.6500.6381.11Thorium-234

Ac-228 1.88 0.264 0.326 0.161 pCi/g 11/27/18 01:03 12/18/18 02:47 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.46 0.218 0.266 0.151 pCi/g 11/27/18 01:03 12/18/18 02:47 1

K-40 15.1 1.74 2.33 0.556 pCi/g 11/27/18 01:03 12/18/18 02:47 1

Pb-212 1.53 0.156 0.252 0.165 pCi/g 11/27/18 01:03 12/18/18 02:47 1

Pb-214 1.63 0.196 0.259 0.186 pCi/g 11/27/18 01:03 12/18/18 02:47 1

Tl-208 0.651 0.109 0.128 0.0781 pCi/g 11/27/18 01:03 12/18/18 02:47 1

Lab Sample ID: 160-31847-71Client Sample ID: AB02-WA08-02
Matrix: SolidDate Collected: 10/31/18 10:43

Percent Solids: 93.8Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 11 4.8 1.9 mg/Kg ☼ 12/12/18 10:46 12/21/18 22:32 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.96 mg/Kg 12/12/18 10:46 12/21/18 22:32 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/12/18 10:46 12/21/18 22:32 10☼Selenium 7.5

0.48 0.19 mg/Kg 12/12/18 10:46 12/21/18 22:32 10☼Uranium 2.1

4.8 1.9 mg/Kg 12/12/18 10:46 12/21/18 22:32 10☼Vanadium 64

Lab Sample ID: 160-31847-72Client Sample ID: AB02-WA09-01
Matrix: SolidDate Collected: 10/31/18 10:13

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.66

(2σ+/-)

0.311

(2σ+/-)

112/18/18 02:4811/27/18 01:03pCi/g0.1690.500

RL MDC

0.258

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 02:48 11.470.9050.900U0.887Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-72Client Sample ID: AB02-WA09-01
Matrix: SolidDate Collected: 10/31/18 10:13

Date Received: 11/15/18 13:50

Ac-228 1.88 0.284 0.343 0.347 pCi/g 11/27/18 01:03 12/18/18 02:48 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.41 0.999 1.03 0.915 pCi/g 11/27/18 01:03 12/18/18 02:48 1

Bi-214 1.66 0.258 0.311 0.169 pCi/g 11/27/18 01:03 12/18/18 02:48 1

K-40 12.7 1.80 2.22 0.700 pCi/g 11/27/18 01:03 12/18/18 02:48 1

Pb-212 2.09 0.184 0.327 0.127 pCi/g 11/27/18 01:03 12/18/18 02:48 1

Pb-214 1.46 0.184 0.238 0.165 pCi/g 11/27/18 01:03 12/18/18 02:48 1

Tl-208 0.786 0.116 0.142 0.0561 pCi/g 11/27/18 01:03 12/18/18 02:48 1

Lab Sample ID: 160-31847-72Client Sample ID: AB02-WA09-01
Matrix: SolidDate Collected: 10/31/18 10:13

Percent Solids: 93.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.5 J 4.6 1.8 mg/Kg ☼ 12/12/18 10:46 12/21/18 22:38 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.91 mg/Kg 12/12/18 10:46 12/21/18 22:38 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/12/18 10:46 12/21/18 22:38 10☼Selenium 4.2

0.46 0.18 mg/Kg 12/12/18 10:46 12/21/18 22:38 10☼Uranium 2.3

4.6 1.8 mg/Kg 12/12/18 10:46 12/21/18 22:38 10☼Vanadium 68

Lab Sample ID: 160-31847-73Client Sample ID: AB02-WA10-01
Matrix: SolidDate Collected: 10/31/18 10:03

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.59

(2σ+/-)

0.274

(2σ+/-)

112/18/18 02:4211/27/18 01:03pCi/g0.1540.500

RL MDC

0.218

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 02:42 11.180.7510.7391.24Thorium-234

Ac-228 2.23 0.257 0.343 0.157 pCi/g 11/27/18 01:03 12/18/18 02:42 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.43 0.654 0.701 0.434 pCi/g 11/27/18 01:03 12/18/18 02:42 1

Bi-214 1.59 0.218 0.274 0.154 pCi/g 11/27/18 01:03 12/18/18 02:42 1

K-40 9.80 1.30 1.64 0.698 pCi/g 11/27/18 01:03 12/18/18 02:42 1

Pb-212 2.25 0.160 0.333 0.110 pCi/g 11/27/18 01:03 12/18/18 02:42 1

Pb-214 1.70 0.167 0.244 0.164 pCi/g 11/27/18 01:03 12/18/18 02:42 1

Tl-208 0.720 0.0961 0.122 0.0599 pCi/g 11/27/18 01:03 12/18/18 02:42 1

Lab Sample ID: 160-31847-73Client Sample ID: AB02-WA10-01
Matrix: SolidDate Collected: 10/31/18 10:03

Percent Solids: 93.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.4 5.0 2.0 mg/Kg ☼ 12/12/18 10:46 12/21/18 22:45 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/12/18 10:46 12/21/18 22:45 10☼Molybdenum ND
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Client Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-73Client Sample ID: AB02-WA10-01
Matrix: SolidDate Collected: 10/31/18 10:03

Percent Solids: 93.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Selenium 3.5 2.5 1.6 mg/Kg ☼ 12/12/18 10:46 12/21/18 22:45 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 12/12/18 10:46 12/21/18 22:45 10☼Uranium 2.2

5.0 2.0 mg/Kg 12/12/18 10:46 12/21/18 22:45 10☼Vanadium 90

Lab Sample ID: 160-31847-74Client Sample ID: AB02-WA11-01
Matrix: SolidDate Collected: 10/31/18 10:38

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.54

(2σ+/-)

0.414

(2σ+/-)

112/18/18 02:4111/27/18 01:03pCi/g0.2300.500

RL MDC

0.323

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 02:41 11.690.9710.9491.82Thorium-234

Ac-228 2.13 0.338 0.401 0.338 pCi/g 11/27/18 01:03 12/18/18 02:41 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.99 1.16 1.20 1.05 pCi/g 11/27/18 01:03 12/18/18 02:41 1

Bi-214 2.54 0.323 0.414 0.230 pCi/g 11/27/18 01:03 12/18/18 02:41 1

K-40 12.2 1.74 2.13 0.858 pCi/g 11/27/18 01:03 12/18/18 02:41 1

Pb-212 2.04 0.201 0.292 0.174 pCi/g 11/27/18 01:03 12/18/18 02:41 1

Pb-214 3.13 0.315 0.447 0.231 pCi/g 11/27/18 01:03 12/18/18 02:41 1

Tl-208 0.772 0.147 0.166 0.111 pCi/g 11/27/18 01:03 12/18/18 02:41 1

Lab Sample ID: 160-31847-74Client Sample ID: AB02-WA11-01
Matrix: SolidDate Collected: 10/31/18 10:38

Percent Solids: 92.6Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.5 J 5.3 2.1 mg/Kg ☼ 12/12/18 10:46 12/21/18 23:12 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.7 1.1 mg/Kg 12/12/18 10:46 12/21/18 23:12 10☼Molybdenum ND

2.7 1.7 mg/Kg 12/12/18 10:46 12/21/18 23:12 10☼Selenium 2.8

0.53 0.21 mg/Kg 12/12/18 10:46 12/21/18 23:12 10☼Uranium 2.8

5.3 2.1 mg/Kg 12/12/18 10:46 12/21/18 23:12 10☼Vanadium 77

Lab Sample ID: 160-31847-75Client Sample ID: AB02-WA11-02
Matrix: SolidDate Collected: 10/31/18 10:48

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.50

(2σ+/-)

0.391

(2σ+/-)

112/18/18 02:4311/27/18 01:03pCi/g0.1770.500

RL MDC

0.292

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 02:43 11.330.8370.8081.97Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-75Client Sample ID: AB02-WA11-02
Matrix: SolidDate Collected: 10/31/18 10:48

Date Received: 11/15/18 13:50

Ac-228 1.67 0.287 0.334 0.184 pCi/g 11/27/18 01:03 12/18/18 02:43 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 2.50 0.292 0.391 0.177 pCi/g 11/27/18 01:03 12/18/18 02:43 1

K-40 14.2 1.84 2.35 0.634 pCi/g 11/27/18 01:03 12/18/18 02:43 1

Pb-212 1.63 0.180 0.277 0.177 pCi/g 11/27/18 01:03 12/18/18 02:43 1

Pb-214 2.74 0.246 0.376 0.231 pCi/g 11/27/18 01:03 12/18/18 02:43 1

Tl-208 0.705 0.112 0.134 0.0703 pCi/g 11/27/18 01:03 12/18/18 02:43 1

Lab Sample ID: 160-31847-75Client Sample ID: AB02-WA11-02
Matrix: SolidDate Collected: 10/31/18 10:48

Percent Solids: 90.8Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.2 J 4.9 1.9 mg/Kg ☼ 12/12/18 10:46 12/21/18 23:19 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/12/18 10:46 12/21/18 23:19 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/12/18 10:46 12/21/18 23:19 10☼Selenium 2.3 J

0.49 0.19 mg/Kg 12/12/18 10:46 12/21/18 23:19 10☼Uranium 3.1

4.9 1.9 mg/Kg 12/12/18 10:46 12/21/18 23:19 10☼Vanadium 58

Lab Sample ID: 160-31847-76Client Sample ID: AB02-WA12-01
Matrix: SolidDate Collected: 10/31/18 10:08

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.89

(2σ+/-)

0.300

(2σ+/-)

112/18/18 02:4311/27/18 01:03pCi/g0.1600.500

RL MDC

0.228

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 02:43 11.400.7350.734U0.426Thorium-234

Ac-228 1.95 0.297 0.357 0.211 pCi/g 11/27/18 01:03 12/18/18 02:43 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.89 0.228 0.300 0.160 pCi/g 11/27/18 01:03 12/18/18 02:43 1

K-40 13.0 1.50 2.00 0.667 pCi/g 11/27/18 01:03 12/18/18 02:43 1

Pb-212 1.83 0.173 0.293 0.176 pCi/g 11/27/18 01:03 12/18/18 02:43 1

Pb-214 1.98 0.202 0.288 0.183 pCi/g 11/27/18 01:03 12/18/18 02:43 1

Tl-208 0.645 0.125 0.142 0.0981 pCi/g 11/27/18 01:03 12/18/18 02:43 1

Lab Sample ID: 160-31847-76Client Sample ID: AB02-WA12-01
Matrix: SolidDate Collected: 10/31/18 10:08

Percent Solids: 93.6Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 16 4.7 1.9 mg/Kg ☼ 12/12/18 10:46 12/21/18 23:25 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.93 mg/Kg 12/12/18 10:46 12/21/18 23:25 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/12/18 10:46 12/21/18 23:25 10☼Selenium 2.5

0.47 0.19 mg/Kg 12/12/18 10:46 12/21/18 23:25 10☼Uranium 3.4
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Client Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-76Client Sample ID: AB02-WA12-01
Matrix: SolidDate Collected: 10/31/18 10:08

Percent Solids: 93.6Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 47 4.7 1.9 mg/Kg ☼ 12/12/18 10:46 12/21/18 23:25 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-31847-77Client Sample ID: AB02-WA13-01
Matrix: SolidDate Collected: 10/31/18 10:02

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.63

(2σ+/-)

0.390

(2σ+/-)

112/18/18 02:4511/27/18 01:03pCi/g0.1720.500

RL MDC

0.278

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 02:45 11.500.8650.8411.80Thorium-234

Ac-228 2.19 0.271 0.351 0.161 pCi/g 11/27/18 01:03 12/18/18 02:45 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.89 0.754 0.779 0.769 pCi/g 11/27/18 01:03 12/18/18 02:45 1

Bi-214 2.63 0.278 0.390 0.172 pCi/g 11/27/18 01:03 12/18/18 02:45 1

K-40 14.1 1.62 2.17 0.627 pCi/g 11/27/18 01:03 12/18/18 02:45 1

Pb-212 2.15 0.180 0.331 0.150 pCi/g 11/27/18 01:03 12/18/18 02:45 1

Pb-214 2.62 0.226 0.354 0.190 pCi/g 11/27/18 01:03 12/18/18 02:45 1

Tl-208 0.732 0.113 0.137 0.0931 pCi/g 11/27/18 01:03 12/18/18 02:45 1

Lab Sample ID: 160-31847-77Client Sample ID: AB02-WA13-01
Matrix: SolidDate Collected: 10/31/18 10:02

Percent Solids: 94.6Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 10 5.0 2.0 mg/Kg ☼ 12/12/18 10:46 12/21/18 23:32 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/12/18 10:46 12/21/18 23:32 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 10:46 12/21/18 23:32 10☼Selenium 12

0.50 0.20 mg/Kg 12/12/18 10:46 12/21/18 23:32 10☼Uranium 3.3

5.0 2.0 mg/Kg 12/12/18 10:46 12/21/18 23:32 10☼Vanadium 57

Lab Sample ID: 160-31847-78Client Sample ID: AB02-WA14-01
Matrix: SolidDate Collected: 11/08/18 11:11

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.76

(2σ+/-)

0.368

(2σ+/-)

112/18/18 02:4411/27/18 02:30pCi/g0.2400.500

RL MDC

0.307

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 02:30 12/18/18 02:44 11.620.8370.834U0.599Thorium-234

Ac-228 2.01 0.362 0.430 0.121 pCi/g 11/27/18 02:30 12/18/18 02:44 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-78Client Sample ID: AB02-WA14-01
Matrix: SolidDate Collected: 11/08/18 11:11

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Bi-212 2.76 0.878 0.934 0.612 pCi/g 11/27/18 02:30 12/18/18 02:44 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.76 0.307 0.368 0.240 pCi/g 11/27/18 02:30 12/18/18 02:44 1

K-40 12.0 1.91 2.35 1.09 pCi/g 11/27/18 02:30 12/18/18 02:44 1

Pb-212 1.79 0.202 0.292 0.195 pCi/g 11/27/18 02:30 12/18/18 02:44 1

Pb-214 1.82 0.284 0.353 0.240 pCi/g 11/27/18 02:30 12/18/18 02:44 1

Tl-208 0.687 0.150 0.170 0.116 pCi/g 11/27/18 02:30 12/18/18 02:44 1

Lab Sample ID: 160-31847-78Client Sample ID: AB02-WA14-01
Matrix: SolidDate Collected: 11/08/18 11:11

Percent Solids: 97.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.2 5.1 2.0 mg/Kg ☼ 12/12/18 10:46 12/21/18 23:39 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/12/18 10:46 12/21/18 23:39 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 10:46 12/21/18 23:39 10☼Selenium 3.2

0.51 0.20 mg/Kg 12/12/18 10:46 12/21/18 23:39 10☼Uranium 2.5

5.1 2.0 mg/Kg 12/12/18 10:46 12/21/18 23:39 10☼Vanadium 79

Lab Sample ID: 160-31847-79Client Sample ID: AB02-WA15-01
Matrix: SolidDate Collected: 11/08/18 10:30

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.48

(2σ+/-)

0.263

(2σ+/-)

112/18/18 03:2211/27/18 02:30pCi/g0.1170.500

RL MDC

0.214

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 02:30 12/18/18 03:22 11.410.7680.763U0.808Thorium-234

Ac-228 1.67 0.245 0.298 0.202 pCi/g 11/27/18 02:30 12/18/18 03:22 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.30 0.783 0.819 0.595 pCi/g 11/27/18 02:30 12/18/18 03:22 1

Bi-214 1.48 0.214 0.263 0.117 pCi/g 11/27/18 02:30 12/18/18 03:22 1

K-40 10.4 1.65 1.96 0.709 pCi/g 11/27/18 02:30 12/18/18 03:22 1

Pb-212 1.65 0.170 0.273 0.137 pCi/g 11/27/18 02:30 12/18/18 03:22 1

Pb-214 1.48 0.220 0.269 0.170 pCi/g 11/27/18 02:30 12/18/18 03:22 1

Tl-208 0.569 0.101 0.117 0.0569 pCi/g 11/27/18 02:30 12/18/18 03:22 1

Lab Sample ID: 160-31847-79Client Sample ID: AB02-WA15-01
Matrix: SolidDate Collected: 11/08/18 10:30

Percent Solids: 96.8Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.6 4.8 1.9 mg/Kg ☼ 12/12/18 10:46 12/21/18 23:46 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/12/18 10:46 12/21/18 23:46 10☼Molybdenum ND
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Client Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-79Client Sample ID: AB02-WA15-01
Matrix: SolidDate Collected: 11/08/18 10:30

Percent Solids: 96.8Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Selenium 4.5 2.4 1.5 mg/Kg ☼ 12/12/18 10:46 12/21/18 23:46 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 12/12/18 10:46 12/21/18 23:46 10☼Uranium 2.1

4.8 1.9 mg/Kg 12/12/18 10:46 12/21/18 23:46 10☼Vanadium 57

Lab Sample ID: 160-31847-80Client Sample ID: AB02-WA16-01
Matrix: SolidDate Collected: 10/31/18 11:01

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 3.24

(2σ+/-)

0.428

(2σ+/-)

112/18/18 03:1511/27/18 02:30pCi/g0.1900.500

RL MDC

0.265

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 02:30 12/18/18 03:15 11.350.8620.7873.15Thorium-234

Ac-228 1.79 0.296 0.348 0.170 pCi/g 11/27/18 02:30 12/18/18 03:15 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.93 0.663 0.693 0.610 pCi/g 11/27/18 02:30 12/18/18 03:15 1

Bi-214 3.24 0.265 0.428 0.190 pCi/g 11/27/18 02:30 12/18/18 03:15 1

K-40 8.54 1.19 1.47 0.590 pCi/g 11/27/18 02:30 12/18/18 03:15 1

Pb-212 1.84 0.161 0.288 0.151 pCi/g 11/27/18 02:30 12/18/18 03:15 1

Pb-214 3.31 0.220 0.408 0.184 pCi/g 11/27/18 02:30 12/18/18 03:15 1

Tl-208 0.692 0.106 0.128 0.0740 pCi/g 11/27/18 02:30 12/18/18 03:15 1

Lab Sample ID: 160-31847-80Client Sample ID: AB02-WA16-01
Matrix: SolidDate Collected: 10/31/18 11:01

Percent Solids: 94.7Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.9 J 5.1 2.0 mg/Kg ☼ 12/12/18 10:46 12/22/18 00:06 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.0 mg/Kg 12/12/18 10:46 12/22/18 00:06 10☼Molybdenum ND

2.6 1.6 mg/Kg 12/12/18 10:46 12/22/18 00:06 10☼Selenium 3.1

0.51 0.20 mg/Kg 12/12/18 10:46 12/22/18 00:06 10☼Uranium 4.7

5.1 2.0 mg/Kg 12/12/18 10:46 12/22/18 00:06 10☼Vanadium 72

Lab Sample ID: 160-31847-81Client Sample ID: AB02-WA17-01
Matrix: SolidDate Collected: 11/08/18 11:05

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 4.48

(2σ+/-)

0.563

(2σ+/-)

112/18/18 03:1611/27/18 02:30pCi/g0.2040.500

RL MDC

0.330

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 02:30 12/18/18 03:16 11.630.8750.8491.89Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-81Client Sample ID: AB02-WA17-01
Matrix: SolidDate Collected: 11/08/18 11:05

Date Received: 11/15/18 13:50

Ac-228 2.41 0.305 0.391 0.294 pCi/g 11/27/18 02:30 12/18/18 03:16 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.58 1.33 1.38 1.10 pCi/g 11/27/18 02:30 12/18/18 03:16 1

Bi-214 4.48 0.330 0.563 0.204 pCi/g 11/27/18 02:30 12/18/18 03:16 1

K-40 10.3 1.50 1.82 0.846 pCi/g 11/27/18 02:30 12/18/18 03:16 1

Pb-212 2.27 0.192 0.305 0.185 pCi/g 11/27/18 02:30 12/18/18 03:16 1

Pb-214 4.76 0.303 0.570 0.230 pCi/g 11/27/18 02:30 12/18/18 03:16 1

Tl-208 0.796 0.123 0.147 0.0937 pCi/g 11/27/18 02:30 12/18/18 03:16 1

Lab Sample ID: 160-31847-81Client Sample ID: AB02-WA17-01
Matrix: SolidDate Collected: 11/08/18 11:05

Percent Solids: 96.4Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 11 4.9 1.9 mg/Kg ☼ 12/12/18 10:46 12/22/18 00:13 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/12/18 10:46 12/22/18 00:13 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/12/18 10:46 12/22/18 00:13 10☼Selenium 5.3

0.49 0.19 mg/Kg 12/12/18 10:46 12/22/18 00:13 10☼Uranium 1.8

4.9 1.9 mg/Kg 12/12/18 10:46 12/22/18 00:13 10☼Vanadium 63

Lab Sample ID: 160-31847-82Client Sample ID: AB02-WA18-01
Matrix: SolidDate Collected: 11/08/18 10:40

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 3.53

(2σ+/-)

0.486

(2σ+/-)

112/18/18 03:1911/27/18 02:30pCi/g0.2040.500

RL MDC

0.318

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 02:30 12/18/18 03:19 11.430.8440.8122.07Thorium-234

Ac-228 2.03 0.365 0.420 0.224 pCi/g 11/27/18 02:30 12/18/18 03:19 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.31 0.932 0.963 0.944 pCi/g 11/27/18 02:30 12/18/18 03:19 1

Bi-214 3.53 0.318 0.486 0.204 pCi/g 11/27/18 02:30 12/18/18 03:19 1

K-40 9.71 1.46 1.77 0.579 pCi/g 11/27/18 02:30 12/18/18 03:19 1

Pb-212 1.97 0.186 0.315 0.176 pCi/g 11/27/18 02:30 12/18/18 03:19 1

Pb-214 3.74 0.276 0.477 0.218 pCi/g 11/27/18 02:30 12/18/18 03:19 1

Tl-208 0.678 0.126 0.144 0.0979 pCi/g 11/27/18 02:30 12/18/18 03:19 1

Lab Sample ID: 160-31847-82Client Sample ID: AB02-WA18-01
Matrix: SolidDate Collected: 11/08/18 10:40

Percent Solids: 96.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 9.5 4.5 1.8 mg/Kg ☼ 12/12/18 10:46 12/22/18 00:40 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.2 0.90 mg/Kg 12/12/18 10:46 12/22/18 00:40 10☼Molybdenum ND
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Client Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-82Client Sample ID: AB02-WA18-01
Matrix: SolidDate Collected: 11/08/18 10:40

Percent Solids: 96.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Selenium 3.6 2.2 1.4 mg/Kg ☼ 12/12/18 10:46 12/22/18 00:40 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.45 0.18 mg/Kg 12/12/18 10:46 12/22/18 00:40 10☼Uranium 3.3

4.5 1.8 mg/Kg 12/12/18 10:46 12/22/18 00:40 10☼Vanadium 51

Lab Sample ID: 160-31847-83Client Sample ID: AB02-WA19-01
Matrix: SolidDate Collected: 11/02/18 10:38

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.48

(2σ+/-)

0.260

(2σ+/-)

112/18/18 03:1711/27/18 02:30pCi/g0.1440.500

RL MDC

0.210

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 02:30 12/18/18 03:17 11.390.8460.840U0.877Thorium-234

Ac-228 2.58 0.343 0.432 0.0844 pCi/g 11/27/18 02:30 12/18/18 03:17 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.40 0.798 0.836 0.973 pCi/g 11/27/18 02:30 12/18/18 03:17 1

Bi-214 1.48 0.210 0.260 0.144 pCi/g 11/27/18 02:30 12/18/18 03:17 1

K-40 6.19 1.34 1.48 1.06 pCi/g 11/27/18 02:30 12/18/18 03:17 1

Pb-212 2.14 0.185 0.333 0.168 pCi/g 11/27/18 02:30 12/18/18 03:17 1

Pb-214 1.22 0.199 0.236 0.180 pCi/g 11/27/18 02:30 12/18/18 03:17 1

Tl-208 0.702 0.108 0.130 0.0786 pCi/g 11/27/18 02:30 12/18/18 03:17 1

Lab Sample ID: 160-31847-83Client Sample ID: AB02-WA19-01
Matrix: SolidDate Collected: 11/02/18 10:38

Percent Solids: 96.8Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.8 J 5.1 2.0 mg/Kg ☼ 12/12/18 10:46 12/22/18 00:46 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.0 mg/Kg 12/12/18 10:46 12/22/18 00:46 10☼Molybdenum ND

2.6 1.6 mg/Kg 12/12/18 10:46 12/22/18 00:46 10☼Selenium 4.2

0.51 0.20 mg/Kg 12/12/18 10:46 12/22/18 00:46 10☼Uranium 1.7

5.1 2.0 mg/Kg 12/12/18 10:46 12/22/18 00:46 10☼Vanadium 55
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Client Sample Results
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-46Client Sample ID: AB02-GS01-01
Matrix: SolidDate Collected: 10/31/18 11:51

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 3.40

(2σ+/-)

0.468

(2σ+/-)

112/17/18 07:3411/26/18 13:17pCi/g0.1500.500

RL MDC

0.306

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 13:17 12/17/18 07:34 11.370.8560.8341.72Thorium-234

Ac-228 2.31 0.331 0.406 0.289 pCi/g 11/26/18 13:17 12/17/18 07:34 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 3.40 0.306 0.468 0.150 pCi/g 11/26/18 13:17 12/17/18 07:34 1

K-40 3.74 0.921 0.998 0.567 pCi/g 11/26/18 13:17 12/17/18 07:34 1

Pb-212 2.18 0.197 0.344 0.193 pCi/g 11/26/18 13:17 12/17/18 07:34 1

Pb-214 3.43 0.261 0.442 0.181 pCi/g 11/26/18 13:17 12/17/18 07:34 1

Tl-208 0.755 0.128 0.150 0.104 pCi/g 11/26/18 13:17 12/17/18 07:34 1

Lab Sample ID: 160-31847-46Client Sample ID: AB02-GS01-01
Matrix: SolidDate Collected: 10/31/18 11:51

Percent Solids: 96.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.2 J 4.9 1.9 mg/Kg ☼ 12/07/18 11:17 12/20/18 03:30 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/07/18 11:17 12/20/18 03:30 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/07/18 11:17 12/20/18 03:30 10☼Selenium ND

0.49 0.19 mg/Kg 12/07/18 11:17 12/20/18 03:30 10☼Uranium 6.1

4.9 1.9 mg/Kg 12/07/18 11:17 12/20/18 03:30 10☼Vanadium 69

Lab Sample ID: 160-31847-47Client Sample ID: AB02-GS01-02
Matrix: SolidDate Collected: 10/31/18 12:01

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.72

(2σ+/-)

0.389

(2σ+/-)

112/17/18 07:3711/26/18 13:17pCi/g0.1660.500

RL MDC

0.266

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 13:17 12/17/18 07:37 11.530.8780.8551.78Thorium-234

Ac-228 2.30 0.284 0.369 0.226 pCi/g 11/26/18 13:17 12/17/18 07:37 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.44 1.04 1.07 0.997 pCi/g 11/26/18 13:17 12/17/18 07:37 1

Bi-214 2.72 0.266 0.389 0.166 pCi/g 11/26/18 13:17 12/17/18 07:37 1

K-40 3.16 0.965 1.02 0.898 pCi/g 11/26/18 13:17 12/17/18 07:37 1

Pb-212 2.24 0.188 0.346 0.183 pCi/g 11/26/18 13:17 12/17/18 07:37 1

Pb-214 3.24 0.263 0.427 0.205 pCi/g 11/26/18 13:17 12/17/18 07:37 1

Tl-208 0.755 0.128 0.150 0.0988 pCi/g 11/26/18 13:17 12/17/18 07:37 1
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Client Sample Results
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-47Client Sample ID: AB02-GS01-02
Matrix: SolidDate Collected: 10/31/18 12:01

Percent Solids: 95.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.2 J 5.2 2.1 mg/Kg ☼ 12/07/18 11:17 12/20/18 03:36 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.0 mg/Kg 12/07/18 11:17 12/20/18 03:36 10☼Molybdenum ND

2.6 1.7 mg/Kg 12/07/18 11:17 12/20/18 03:36 10☼Selenium ND

0.52 0.21 mg/Kg 12/07/18 11:17 12/20/18 03:36 10☼Uranium 8.1

5.2 2.1 mg/Kg 12/07/18 11:17 12/20/18 03:36 10☼Vanadium 78

Lab Sample ID: 160-31847-48Client Sample ID: AB02-GS02-01
Matrix: SolidDate Collected: 11/02/18 11:44

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.12

(2σ+/-)

0.229

(2σ+/-)

112/17/18 07:4011/26/18 13:17pCi/g0.1500.500

RL MDC

0.197

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 13:17 12/17/18 07:40 11.160.7560.745U1.14Thorium-234

Ac-228 1.32 0.217 0.256 0.186 pCi/g 11/26/18 13:17 12/17/18 07:40 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.12 0.197 0.229 0.150 pCi/g 11/26/18 13:17 12/17/18 07:40 1

K-40 16.6 1.86 2.52 0.708 pCi/g 11/26/18 13:17 12/17/18 07:40 1

Pb-212 1.36 0.153 0.234 0.131 pCi/g 11/26/18 13:17 12/17/18 07:40 1

Pb-214 0.979 0.163 0.192 0.154 pCi/g 11/26/18 13:17 12/17/18 07:40 1

Tl-208 0.423 0.0892 0.0994 0.0691 pCi/g 11/26/18 13:17 12/17/18 07:40 1

Lab Sample ID: 160-31847-48Client Sample ID: AB02-GS02-01
Matrix: SolidDate Collected: 11/02/18 11:44

Percent Solids: 94.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.9 J 4.8 1.9 mg/Kg ☼ 12/07/18 11:17 12/20/18 03:43 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.96 mg/Kg 12/07/18 11:17 12/20/18 03:43 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/07/18 11:17 12/20/18 03:43 10☼Selenium 2.7

0.48 0.19 mg/Kg 12/07/18 11:17 12/20/18 03:43 10☼Uranium 1.6

4.8 1.9 mg/Kg 12/07/18 11:17 12/20/18 03:43 10☼Vanadium 46

Lab Sample ID: 160-31847-49Client Sample ID: AB02-GS02-02
Matrix: SolidDate Collected: 11/02/18 11:46

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.937

(2σ+/-)

0.293

(2σ+/-)

112/17/18 07:3411/26/18 13:17pCi/g0.2350.500

RL MDC

0.272

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 13:17 12/17/18 07:34 13.471.101.10U0.0923Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-49Client Sample ID: AB02-GS02-02
Matrix: SolidDate Collected: 11/02/18 11:46

Date Received: 11/15/18 13:50

Ac-228 1.28 0.438 0.462 0.391 pCi/g 11/26/18 13:17 12/17/18 07:34 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.937 0.272 0.293 0.235 pCi/g 11/26/18 13:17 12/17/18 07:34 1

K-40 17.6 2.29 3.06 1.13 pCi/g 11/26/18 13:17 12/17/18 07:34 1

Pb-212 1.49 0.190 0.259 0.193 pCi/g 11/26/18 13:17 12/17/18 07:34 1

Pb-214 0.967 0.213 0.241 0.195 pCi/g 11/26/18 13:17 12/17/18 07:34 1

Tl-208 0.473 0.134 0.144 0.120 pCi/g 11/26/18 13:17 12/17/18 07:34 1

Lab Sample ID: 160-31847-49Client Sample ID: AB02-GS02-02
Matrix: SolidDate Collected: 11/02/18 11:46

Percent Solids: 95.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 4.9 2.0 mg/Kg ☼ 12/07/18 11:17 12/20/18 04:10 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.98 mg/Kg 12/07/18 11:17 12/20/18 04:10 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/07/18 11:17 12/20/18 04:10 10☼Selenium 2.9

0.49 0.20 mg/Kg 12/07/18 11:17 12/20/18 04:10 10☼Uranium 1.5

4.9 2.0 mg/Kg 12/07/18 11:17 12/20/18 04:10 10☼Vanadium 48

Lab Sample ID: 160-31847-50Client Sample ID: AB02-GS03-01
Matrix: SolidDate Collected: 10/31/18 11:11

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.10

(2σ+/-)

0.257

(2σ+/-)

112/17/18 07:3611/26/18 13:17pCi/g0.1820.500

RL MDC

0.230

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 13:17 12/17/18 07:36 11.420.7670.763U0.728Thorium-234

Ac-228 1.76 0.294 0.344 0.168 pCi/g 11/26/18 13:17 12/17/18 07:36 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.84 0.783 0.806 0.766 pCi/g 11/26/18 13:17 12/17/18 07:36 1

Bi-214 1.10 0.230 0.257 0.182 pCi/g 11/26/18 13:17 12/17/18 07:36 1

K-40 9.09 1.51 1.78 0.677 pCi/g 11/26/18 13:17 12/17/18 07:36 1

Pb-212 1.76 0.171 0.285 0.134 pCi/g 11/26/18 13:17 12/17/18 07:36 1

Pb-214 1.16 0.193 0.228 0.149 pCi/g 11/26/18 13:17 12/17/18 07:36 1

Tl-208 0.604 0.0999 0.118 0.0533 pCi/g 11/26/18 13:17 12/17/18 07:36 1

Lab Sample ID: 160-31847-50Client Sample ID: AB02-GS03-01
Matrix: SolidDate Collected: 10/31/18 11:11

Percent Solids: 94.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.5 J 5.2 2.1 mg/Kg ☼ 12/12/18 10:40 12/20/18 04:37 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.0 mg/Kg 12/12/18 10:40 12/20/18 04:37 10☼Molybdenum ND

2.6 1.7 mg/Kg 12/12/18 10:40 12/20/18 04:37 10☼Selenium 2.3 J
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Client Sample Results
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-50Client Sample ID: AB02-GS03-01
Matrix: SolidDate Collected: 10/31/18 11:11

Percent Solids: 94.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 1.2 0.52 0.21 mg/Kg ☼ 12/12/18 10:40 12/20/18 04:37 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.2 2.1 mg/Kg 12/12/18 10:40 12/20/18 04:37 10☼Vanadium 58

Lab Sample ID: 160-31847-51Client Sample ID: AB02-GS04-01
Matrix: SolidDate Collected: 10/31/18 10:23

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.36

(2σ+/-)

0.314

(2σ+/-)

112/17/18 07:3811/26/18 13:17pCi/g0.2570.500

RL MDC

0.280

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 13:17 12/17/18 07:38 11.430.8610.848U1.38Thorium-234

Ac-228 1.83 0.301 0.355 0.396 pCi/g 11/26/18 13:17 12/17/18 07:38 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.57 0.898 0.937 0.659 pCi/g 11/26/18 13:17 12/17/18 07:38 1

Bi-214 1.36 0.280 0.314 0.257 pCi/g 11/26/18 13:17 12/17/18 07:38 1

K-40 9.21 1.73 1.97 0.783 pCi/g 11/26/18 13:17 12/17/18 07:38 1

Pb-212 2.17 0.211 0.351 0.159 pCi/g 11/26/18 13:17 12/17/18 07:38 1

Pb-214 1.33 0.204 0.246 0.221 pCi/g 11/26/18 13:17 12/17/18 07:38 1

Tl-208 0.688 0.130 0.149 0.0897 pCi/g 11/26/18 13:17 12/17/18 07:38 1

Lab Sample ID: 160-31847-51Client Sample ID: AB02-GS04-01
Matrix: SolidDate Collected: 10/31/18 10:23

Percent Solids: 94.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 6.8 5.2 2.1 mg/Kg ☼ 12/12/18 10:40 12/20/18 04:43 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.0 mg/Kg 12/12/18 10:40 12/20/18 04:43 10☼Molybdenum ND

2.6 1.7 mg/Kg 12/12/18 10:40 12/20/18 04:43 10☼Selenium 4.2

0.52 0.21 mg/Kg 12/12/18 10:40 12/20/18 04:43 10☼Uranium 2.9

5.2 2.1 mg/Kg 12/12/18 10:40 12/20/18 04:43 10☼Vanadium 82

Lab Sample ID: 160-31847-52Client Sample ID: AB02-MH02-01
Matrix: SolidDate Collected: 11/02/18 10:37

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.51

(2σ+/-)

0.283

(2σ+/-)

112/17/18 07:3711/26/18 13:17pCi/g0.1800.500

RL MDC

0.238

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 13:17 12/17/18 07:37 11.350.7740.764U1.10Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-52Client Sample ID: AB02-MH02-01
Matrix: SolidDate Collected: 11/02/18 10:37

Date Received: 11/15/18 13:50

Ac-228 2.06 0.280 0.349 0.224 pCi/g 11/26/18 13:17 12/17/18 07:37 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.51 0.238 0.283 0.180 pCi/g 11/26/18 13:17 12/17/18 07:37 1

K-40 13.3 1.82 2.26 0.665 pCi/g 11/26/18 13:17 12/17/18 07:37 1

Pb-212 1.78 0.162 0.246 0.123 pCi/g 11/26/18 13:17 12/17/18 07:37 1

Pb-214 1.88 0.200 0.276 0.186 pCi/g 11/26/18 13:17 12/17/18 07:37 1

Tl-208 0.691 0.109 0.130 0.0653 pCi/g 11/26/18 13:17 12/17/18 07:37 1

Lab Sample ID: 160-31847-52Client Sample ID: AB02-MH02-01
Matrix: SolidDate Collected: 11/02/18 10:37

Percent Solids: 95.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 15 4.8 1.9 mg/Kg ☼ 12/12/18 10:40 12/20/18 04:50 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.96 mg/Kg 12/12/18 10:40 12/20/18 04:50 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/12/18 10:40 12/20/18 04:50 10☼Selenium 2.9

0.48 0.19 mg/Kg 12/12/18 10:40 12/20/18 04:50 10☼Uranium 2.4

4.8 1.9 mg/Kg 12/12/18 10:40 12/20/18 04:50 10☼Vanadium 49

Lab Sample ID: 160-31847-53Client Sample ID: AB02-GS05-01
Matrix: SolidDate Collected: 10/31/18 10:50

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.36

(2σ+/-)

0.248

(2σ+/-)

112/17/18 08:2511/26/18 13:17pCi/g0.1550.500

RL MDC

0.203

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 13:17 12/17/18 08:25 11.070.6770.6651.14Thorium-234

Ac-228 1.70 0.224 0.284 0.124 pCi/g 11/26/18 13:17 12/17/18 08:25 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.66 0.678 0.732 0.487 pCi/g 11/26/18 13:17 12/17/18 08:25 1

Bi-214 1.36 0.203 0.248 0.155 pCi/g 11/26/18 13:17 12/17/18 08:25 1

K-40 12.2 1.34 1.83 0.544 pCi/g 11/26/18 13:17 12/17/18 08:25 1

Pb-212 1.65 0.143 0.257 0.127 pCi/g 11/26/18 13:17 12/17/18 08:25 1

Pb-214 1.68 0.157 0.235 0.158 pCi/g 11/26/18 13:17 12/17/18 08:25 1

Tl-208 0.561 0.101 0.116 0.0735 pCi/g 11/26/18 13:17 12/17/18 08:25 1

Lab Sample ID: 160-31847-53Client Sample ID: AB02-GS05-01
Matrix: SolidDate Collected: 10/31/18 10:50

Percent Solids: 95.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 9.7 4.9 2.0 mg/Kg ☼ 12/12/18 10:40 12/20/18 04:57 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 0.98 mg/Kg 12/12/18 10:40 12/20/18 04:57 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 10:40 12/20/18 04:57 10☼Selenium 4.9
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Client Sample Results
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-53Client Sample ID: AB02-GS05-01
Matrix: SolidDate Collected: 10/31/18 10:50

Percent Solids: 95.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 2.5 0.49 0.20 mg/Kg ☼ 12/12/18 10:40 12/20/18 04:57 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.9 2.0 mg/Kg 12/12/18 10:40 12/20/18 04:57 10☼Vanadium 74

Lab Sample ID: 160-31847-54Client Sample ID: AB02-GS06-01
Matrix: SolidDate Collected: 10/31/18 11:41

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 4.94

(2σ+/-)

0.647

(2σ+/-)

112/17/18 08:2611/26/18 13:17pCi/g0.2420.500

RL MDC

0.406

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 13:17 12/17/18 08:26 11.750.9320.9091.84Thorium-234

Ac-228 2.37 0.352 0.426 0.291 pCi/g 11/26/18 13:17 12/17/18 08:26 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.30 0.841 0.873 1.04 pCi/g 11/26/18 13:17 12/17/18 08:26 1

Bi-214 4.94 0.406 0.647 0.242 pCi/g 11/26/18 13:17 12/17/18 08:26 1

K-40 9.09 1.60 1.84 1.01 pCi/g 11/26/18 13:17 12/17/18 08:26 1

Pb-212 1.90 0.194 0.277 0.196 pCi/g 11/26/18 13:17 12/17/18 08:26 1

Pb-214 4.69 0.340 0.585 0.255 pCi/g 11/26/18 13:17 12/17/18 08:26 1

Tl-208 0.613 0.130 0.144 0.111 pCi/g 11/26/18 13:17 12/17/18 08:26 1

Lab Sample ID: 160-31847-54Client Sample ID: AB02-GS06-01
Matrix: SolidDate Collected: 10/31/18 11:41

Percent Solids: 94.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.9 4.7 1.9 mg/Kg ☼ 12/12/18 10:40 12/20/18 05:04 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.94 mg/Kg 12/12/18 10:40 12/20/18 05:04 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/12/18 10:40 12/20/18 05:04 10☼Selenium 2.7

0.47 0.19 mg/Kg 12/12/18 10:40 12/20/18 05:04 10☼Uranium 4.0

4.7 1.9 mg/Kg 12/12/18 10:40 12/20/18 05:04 10☼Vanadium 80

Lab Sample ID: 160-31847-55Client Sample ID: AB02-GS07-01
Matrix: SolidDate Collected: 11/02/18 11:05

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 3.51

(2σ+/-)

0.482

(2σ+/-)

112/17/18 08:2611/26/18 13:17pCi/g0.2160.500

RL MDC

0.315

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 13:17 12/17/18 08:26 11.320.8410.8281.32Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-55Client Sample ID: AB02-GS07-01
Matrix: SolidDate Collected: 11/02/18 11:05

Date Received: 11/15/18 13:50

Ac-228 2.00 0.287 0.352 0.261 pCi/g 11/26/18 13:17 12/17/18 08:26 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.28 0.825 0.858 0.742 pCi/g 11/26/18 13:17 12/17/18 08:26 1

Bi-214 3.51 0.315 0.482 0.216 pCi/g 11/26/18 13:17 12/17/18 08:26 1

K-40 6.89 1.24 1.43 0.578 pCi/g 11/26/18 13:17 12/17/18 08:26 1

Pb-212 1.92 0.182 0.308 0.169 pCi/g 11/26/18 13:17 12/17/18 08:26 1

Pb-214 3.89 0.279 0.492 0.206 pCi/g 11/26/18 13:17 12/17/18 08:26 1

Tl-208 0.618 0.105 0.123 0.0765 pCi/g 11/26/18 13:17 12/17/18 08:26 1

Lab Sample ID: 160-31847-55Client Sample ID: AB02-GS07-01
Matrix: SolidDate Collected: 11/02/18 11:05

Percent Solids: 94.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.4 J 5.0 2.0 mg/Kg ☼ 12/12/18 10:40 12/20/18 05:10 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/12/18 10:40 12/20/18 05:10 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 10:40 12/20/18 05:10 10☼Selenium 2.5

0.50 0.20 mg/Kg 12/12/18 10:40 12/20/18 05:10 10☼Uranium 7.1

5.0 2.0 mg/Kg 12/12/18 10:40 12/20/18 05:10 10☼Vanadium 85

Lab Sample ID: 160-31847-56Client Sample ID: AB02-GS08-01
Matrix: SolidDate Collected: 11/02/18 10:45

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 4.14

(2σ+/-)

0.536

(2σ+/-)

112/17/18 08:2711/26/18 13:17pCi/g0.1730.500

RL MDC

0.318

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 13:17 12/17/18 08:27 13.620.7800.778U-0.515Thorium-234

Ac-228 2.07 0.368 0.424 0.234 pCi/g 11/26/18 13:17 12/17/18 08:27 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 4.14 0.318 0.536 0.173 pCi/g 11/26/18 13:17 12/17/18 08:27 1

K-40 11.4 1.37 1.80 0.638 pCi/g 11/26/18 13:17 12/17/18 08:27 1

Pb-212 1.70 0.166 0.276 0.174 pCi/g 11/26/18 13:17 12/17/18 08:27 1

Pb-214 4.14 0.283 0.515 0.219 pCi/g 11/26/18 13:17 12/17/18 08:27 1

Tl-208 0.684 0.119 0.139 0.0949 pCi/g 11/26/18 13:17 12/17/18 08:27 1

Lab Sample ID: 160-31847-56Client Sample ID: AB02-GS08-01
Matrix: SolidDate Collected: 11/02/18 10:45

Percent Solids: 95.4Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.7 4.6 1.8 mg/Kg ☼ 12/12/18 10:40 12/20/18 05:37 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.92 mg/Kg 12/12/18 10:40 12/20/18 05:37 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/12/18 10:40 12/20/18 05:37 10☼Selenium 2.1 J
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Client Sample Results
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-56Client Sample ID: AB02-GS08-01
Matrix: SolidDate Collected: 11/02/18 10:45

Percent Solids: 95.4Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 5.6 F1 0.46 0.18 mg/Kg ☼ 12/12/18 10:40 12/20/18 05:37 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.6 1.8 mg/Kg 12/12/18 10:40 12/20/18 05:37 10☼Vanadium 49

Lab Sample ID: 160-31847-57Client Sample ID: AB02-GS09-01
Matrix: SolidDate Collected: 11/02/18 11:07

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.11

(2σ+/-)

0.209

(2σ+/-)

112/17/18 08:3311/26/18 13:17pCi/g0.1580.500

RL MDC

0.174

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 13:17 12/17/18 08:33 11.240.6730.664U0.955Thorium-234

Ac-228 1.86 0.242 0.308 0.156 pCi/g 11/26/18 13:17 12/17/18 08:33 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.17 0.636 0.675 0.618 pCi/g 11/26/18 13:17 12/17/18 08:33 1

Bi-214 1.11 0.174 0.209 0.158 pCi/g 11/26/18 13:17 12/17/18 08:33 1

K-40 5.08 0.975 1.10 0.593 pCi/g 11/26/18 13:17 12/17/18 08:33 1

Pb-212 1.83 0.158 0.284 0.120 pCi/g 11/26/18 13:17 12/17/18 08:33 1

Pb-214 1.30 0.183 0.227 0.161 pCi/g 11/26/18 13:17 12/17/18 08:33 1

Tl-208 0.623 0.108 0.126 0.0792 pCi/g 11/26/18 13:17 12/17/18 08:33 1

Lab Sample ID: 160-31847-57Client Sample ID: AB02-GS09-01
Matrix: SolidDate Collected: 11/02/18 11:07

Percent Solids: 97.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 8.2 5.0 2.0 mg/Kg ☼ 12/12/18 10:40 12/20/18 06:11 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/12/18 10:40 12/20/18 06:11 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 10:40 12/20/18 06:11 10☼Selenium 2.7

0.50 0.20 mg/Kg 12/12/18 10:40 12/20/18 06:11 10☼Uranium 2.6

5.0 2.0 mg/Kg 12/12/18 10:40 12/20/18 06:11 10☼Vanadium 69

Lab Sample ID: 160-31847-58Client Sample ID: AB02-GS10-01
Matrix: SolidDate Collected: 11/02/18 10:57

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.01

(2σ+/-)

0.337

(2σ+/-)

112/18/18 01:2311/27/18 01:03pCi/g0.1570.500

RL MDC

0.269

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 01:23 11.510.9120.911U0.508Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-58Client Sample ID: AB02-GS10-01
Matrix: SolidDate Collected: 11/02/18 10:57

Date Received: 11/15/18 13:50

Ac-228 2.93 0.387 0.488 0.235 pCi/g 11/27/18 01:03 12/18/18 01:23 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 4.09 1.27 1.34 1.02 pCi/g 11/27/18 01:03 12/18/18 01:23 1

Bi-214 2.01 0.269 0.337 0.157 pCi/g 11/27/18 01:03 12/18/18 01:23 1

K-40 9.88 1.68 1.95 0.748 pCi/g 11/27/18 01:03 12/18/18 01:23 1

Pb-212 2.55 0.207 0.337 0.164 pCi/g 11/27/18 01:03 12/18/18 01:23 1

Pb-214 1.84 0.262 0.322 0.209 pCi/g 11/27/18 01:03 12/18/18 01:23 1

Tl-208 0.794 0.136 0.158 0.100 pCi/g 11/27/18 01:03 12/18/18 01:23 1

Lab Sample ID: 160-31847-58Client Sample ID: AB02-GS10-01
Matrix: SolidDate Collected: 11/02/18 10:57

Percent Solids: 95.6Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 9.3 5.0 2.0 mg/Kg ☼ 12/12/18 10:40 12/20/18 06:18 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/12/18 10:40 12/20/18 06:18 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 10:40 12/20/18 06:18 10☼Selenium ND

0.50 0.20 mg/Kg 12/12/18 10:40 12/20/18 06:18 10☼Uranium 2.6

5.0 2.0 mg/Kg 12/12/18 10:40 12/20/18 06:18 10☼Vanadium 94

Lab Sample ID: 160-31847-59Client Sample ID: AB02-GS11-01
Matrix: SolidDate Collected: 11/02/18 11:02

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.43

(2σ+/-)

0.258

(2σ+/-)

112/18/18 01:2211/27/18 01:03pCi/g0.1410.500

RL MDC

0.211

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 01:22 11.990.6110.606U0.638Thorium-234

Ac-228 2.03 0.315 0.377 0.154 pCi/g 11/27/18 01:03 12/18/18 01:22 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.39 0.886 0.920 0.748 pCi/g 11/27/18 01:03 12/18/18 01:22 1

Bi-214 1.43 0.211 0.258 0.141 pCi/g 11/27/18 01:03 12/18/18 01:22 1

K-40 7.11 1.33 1.52 0.803 pCi/g 11/27/18 01:03 12/18/18 01:22 1

Pb-212 1.56 0.155 0.255 0.161 pCi/g 11/27/18 01:03 12/18/18 01:22 1

Pb-214 1.38 0.187 0.236 0.140 pCi/g 11/27/18 01:03 12/18/18 01:22 1

Tl-208 0.590 0.104 0.121 0.0787 pCi/g 11/27/18 01:03 12/18/18 01:22 1

Lab Sample ID: 160-31847-59Client Sample ID: AB02-GS11-01
Matrix: SolidDate Collected: 11/02/18 11:02

Percent Solids: 94.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.5 J 5.1 2.0 mg/Kg ☼ 12/12/18 10:40 12/20/18 06:24 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.0 mg/Kg 12/12/18 10:40 12/20/18 06:24 10☼Molybdenum ND
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Client Sample Results
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-59Client Sample ID: AB02-GS11-01
Matrix: SolidDate Collected: 11/02/18 11:02

Percent Solids: 94.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Selenium 4.8 2.6 1.6 mg/Kg ☼ 12/12/18 10:40 12/20/18 06:24 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.51 0.20 mg/Kg 12/12/18 10:40 12/20/18 06:24 10☼Uranium 2.0

5.1 2.0 mg/Kg 12/12/18 10:40 12/20/18 06:24 10☼Vanadium 60

Lab Sample ID: 160-31847-245Client Sample ID: DUP-01
Matrix: SolidDate Collected: 11/02/18 00:00

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.79

(2σ+/-)

0.297

(2σ+/-)

112/19/18 07:4611/27/18 23:55pCi/g0.1380.500

RL MDC

0.234

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 23:55 12/19/18 07:46 11.540.8420.8211.69Thorium-234

Ac-228 2.01 0.296 0.359 0.185 pCi/g 11/27/18 23:55 12/19/18 07:46 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.12 0.953 1.00 0.718 pCi/g 11/27/18 23:55 12/19/18 07:46 1

Bi-214 1.79 0.234 0.297 0.138 pCi/g 11/27/18 23:55 12/19/18 07:46 1

K-40 6.61 1.21 1.38 0.741 pCi/g 11/27/18 23:55 12/19/18 07:46 1

Pb-212 2.02 0.182 0.278 0.147 pCi/g 11/27/18 23:55 12/19/18 07:46 1

Pb-214 1.60 0.217 0.271 0.199 pCi/g 11/27/18 23:55 12/19/18 07:46 1

Tl-208 0.660 0.105 0.124 0.0706 pCi/g 11/27/18 23:55 12/19/18 07:46 1

Lab Sample ID: 160-31847-245Client Sample ID: DUP-01
Matrix: SolidDate Collected: 11/02/18 00:00

Percent Solids: 97.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 8.8 4.9 1.9 mg/Kg ☼ 12/14/18 09:01 12/22/18 09:04 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/14/18 09:01 12/22/18 09:04 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/14/18 09:01 12/22/18 09:04 10☼Selenium 2.3 J

0.49 0.19 mg/Kg 12/14/18 09:01 12/22/18 09:04 10☼Uranium 3.1

4.9 1.9 mg/Kg 12/14/18 09:01 12/22/18 09:04 10☼Vanadium 70

Lab Sample ID: 160-31847-246Client Sample ID: DUP-02
Matrix: SolidDate Collected: 11/02/18 00:00

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.13

(2σ+/-)

0.225

(2σ+/-)

112/19/18 07:4311/27/18 23:55pCi/g0.1670.500

RL MDC

0.192

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 23:55 12/19/18 07:43 11.150.7280.720U0.970Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-246Client Sample ID: DUP-02
Matrix: SolidDate Collected: 11/02/18 00:00

Date Received: 11/15/18 13:50

Ac-228 1.35 0.296 0.327 0.171 pCi/g 11/27/18 23:55 12/19/18 07:43 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.48 1.06 1.09 0.923 pCi/g 11/27/18 23:55 12/19/18 07:43 1

Bi-214 1.13 0.192 0.225 0.167 pCi/g 11/27/18 23:55 12/19/18 07:43 1

K-40 12.3 1.67 2.09 0.605 pCi/g 11/27/18 23:55 12/19/18 07:43 1

Pb-212 1.48 0.160 0.250 0.143 pCi/g 11/27/18 23:55 12/19/18 07:43 1

Pb-214 1.32 0.200 0.243 0.152 pCi/g 11/27/18 23:55 12/19/18 07:43 1

Tl-208 0.610 0.0999 0.118 0.0628 pCi/g 11/27/18 23:55 12/19/18 07:43 1

Lab Sample ID: 160-31847-246Client Sample ID: DUP-02
Matrix: SolidDate Collected: 11/02/18 00:00

Percent Solids: 97.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 7.2 4.5 1.8 mg/Kg ☼ 12/14/18 09:01 12/22/18 09:11 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.90 mg/Kg 12/14/18 09:01 12/22/18 09:11 10☼Molybdenum ND

2.3 1.4 mg/Kg 12/14/18 09:01 12/22/18 09:11 10☼Selenium 3.6

0.45 0.18 mg/Kg 12/14/18 09:01 12/22/18 09:11 10☼Uranium 2.0

4.5 1.8 mg/Kg 12/14/18 09:01 12/22/18 09:11 10☼Vanadium 60

Lab Sample ID: 160-31847-247Client Sample ID: DUP-03
Matrix: SolidDate Collected: 11/02/18 00:00

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 3.98

(2σ+/-)

0.561

(2σ+/-)

112/19/18 07:4711/27/18 23:55pCi/g0.2490.500

RL MDC

0.379

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 23:55 12/19/18 07:47 11.340.9870.9163.30Thorium-234

Ac-228 1.77 0.295 0.346 0.207 pCi/g 11/27/18 23:55 12/19/18 07:47 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.73 1.05 1.09 0.942 pCi/g 11/27/18 23:55 12/19/18 07:47 1

Bi-214 3.98 0.379 0.561 0.249 pCi/g 11/27/18 23:55 12/19/18 07:47 1

K-40 10.5 1.53 1.87 0.899 pCi/g 11/27/18 23:55 12/19/18 07:47 1

Pb-212 1.75 0.170 0.283 0.169 pCi/g 11/27/18 23:55 12/19/18 07:47 1

Pb-214 3.85 0.312 0.507 0.216 pCi/g 11/27/18 23:55 12/19/18 07:47 1

Tl-208 0.687 0.119 0.138 0.0926 pCi/g 11/27/18 23:55 12/19/18 07:47 1

U-238 3.30 0.916 0.987 1.34 pCi/g 11/27/18 23:55 12/19/18 07:47 1

Lab Sample ID: 160-31847-247Client Sample ID: DUP-03
Matrix: SolidDate Collected: 11/02/18 00:00

Percent Solids: 96.2Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 13 5.2 2.1 mg/Kg ☼ 12/14/18 09:01 12/22/18 09:17 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica St. Louis

Page 21 of 32

1

2

3

4

5

6

7

8

9

10

11

dki00859
Typewritten Text
Q

dki00859
Typewritten Text
Q



Client Sample Results
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-247Client Sample ID: DUP-03
Matrix: SolidDate Collected: 11/02/18 00:00

Percent Solids: 96.2Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Molybdenum ND 2.6 1.0 mg/Kg ☼ 12/14/18 09:01 12/22/18 09:17 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.7 mg/Kg 12/14/18 09:01 12/22/18 09:17 10☼Selenium 3.7

0.52 0.21 mg/Kg 12/14/18 09:01 12/22/18 09:17 10☼Uranium 4.7

5.2 2.1 mg/Kg 12/14/18 09:01 12/22/18 09:17 10☼Vanadium 79
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

TestAmerica Job ID: 160-31847-1
Client Project/Site: Cameron Area Mine Sites - En Pro Holding
Sampling Event: Fall 2018

For:
ARCADIS U.S., Inc.
200 S. Michigan Ave
Suite 2000
Chicago, Illinois 60604

Attn: Ms. Allison Wilding

Authorized for release by:
12/27/2018 3:03:22 PM

Ivan Vania, Project Manager II
(314)298-8566
ivan.vania@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 160-31847-1
Project/Site: Cameron Area Mine Sites - En Pro Holding

Job ID: 160-31847-1

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: ARCADIS U.S., Inc.

Project: Cameron Area Mine Sites - En Pro Holding

Report Number: 160-31847-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results. 

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an ""as received"" basis unless otherwise indicated by the presence of a 
% solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 

sample-specific unless otherwise stated elsewhere in this narrative.

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 
receipt.

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report.

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT
The samples were received on 11/15/2018 1:50 PM; the samples arrived in good condition, properly preserved and, where required, on 

ice.  The temperatures of the 26 coolers at receipt time were 0.4º C, 0.7º C, 0.7º C, 0.9º C, 1.2º C, 1.3º C, 1.4º C, 2.2º C, 18.0º C, 18.0º C, 

18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, and 18.0º 
C.

Receipt Exceptions
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 160-31847-1
Project/Site: Cameron Area Mine Sites - En Pro Holding

Job ID: 160-31847-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

The Chain-of-Custody (COC) was incomplete as received and/or improperly completed.  The sampler's name was not documented on the 

COC.

METALS ICP/MS

Samples AB02-MH01-01 (160-31847-60), AB02-MH03-01 (160-31847-61), AB02-WA01-01 (160-31847-62), AB02-WA02-01 
(160-31847-63), AB02-WA03-01 (160-31847-64), AB02-WA03-02 (160-31847-65), AB02-WA04-01 (160-31847-66), AB02-WA05-01 

(160-31847-67), AB02-WA06-01 (160-31847-68), AB02-WA07-01 (160-31847-69), AB02-WA08-01 (160-31847-70), AB02-WA08-02 
(160-31847-71), AB02-WA09-01 (160-31847-72), AB02-WA10-01 (160-31847-73), AB02-WA11-01 (160-31847-74), AB02-WA11-02 

(160-31847-75), AB02-WA12-01 (160-31847-76), AB02-WA13-01 (160-31847-77), AB02-WA14-01 (160-31847-78), AB02-WA15-01 

(160-31847-79), AB02-WA16-01 (160-31847-80), AB02-WA17-01 (160-31847-81), AB02-WA18-01 (160-31847-82) and AB02-WA19-01 
(160-31847-83) were analyzed for Metals ICP/MS in accordance with SW 846. The samples were prepared on 12/12/2018 and analyzed 

on 12/20/2018, 12/21/2018 and 12/22/2018. 

Preparation Batch 160-405248, Analytical Batch 160-406809: 

The following samples were diluted due to the abundance of non-target analytes: AB02-MH01-01 (160-31847-60), AB02-MH03-01 
(160-31847-61), AB02-WA01-01 (160-31847-62), AB02-WA02-01 (160-31847-63), AB02-WA03-01 (160-31847-64), AB02-WA03-02 
(160-31847-65), AB02-WA04-01 (160-31847-66), AB02-WA05-01 (160-31847-67), (160-31847-B-56-A), (160-31847-B-56-C MSD), 

(160-31847-B-56-A PDS), and (160-31847-B-56-A SD).  Elevated reporting limits (RLs) are provided.  

The matrix spike / matrix spike duplicate (MS/MSD) recoveries for preparation batch 160-405248 and analytical batch 160-406809 were 
outside control limits for uranium.  Sample matrix interference and/or non-homogeneity are suspected  because the associated laboratory 
control sample (LCS) recovery was within acceptance limits.   (160-31847-B-56-C MSD) 

Due to linear range check (LRC) failures, the linear range for uranium has been lowered to the concentration of the highest calibration 
standard (200ppb).  The LCS was above the linear range, but was within acceptable recovery limits.  (LCS 160-405248/2-A) 

Preparation Batch 160-405249, Analytical Batch 160-407355:

The following samples were diluted due to the abundance of non-target analytes: AB02-WA06-01 (160-31847-68), AB02-WA07-01 
(160-31847-69), AB02-WA07-01 (160-31847-69[MS]), AB02-WA07-01 (160-31847-69[MSD]), AB02-WA08-01 (160-31847-70), 
AB02-WA08-02 (160-31847-71), AB02-WA09-01 (160-31847-72), AB02-WA10-01 (160-31847-73), AB02-WA11-01 (160-31847-74), 
AB02-WA11-02 (160-31847-75), AB02-WA12-01 (160-31847-76), AB02-WA13-01 (160-31847-77), AB02-WA14-01 (160-31847-78), 
AB02-WA15-01 (160-31847-79), AB02-WA15-01 (160-31847-79[MS]), AB02-WA15-01 (160-31847-79[MSD]), AB02-WA16-01 

(160-31847-80), AB02-WA17-01 (160-31847-81), AB02-WA18-01 (160-31847-82), AB02-WA19-01 (160-31847-83), (160-31847-B-69-A 
PDS), and (160-31847-B-69-A SD).  Elevated reporting limits (RLs) are provided.  

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

PERCENT SOLIDS

Samples AB02-MH01-01 (160-31847-60), AB02-MH03-01 (160-31847-61), AB02-WA01-01 (160-31847-62), AB02-WA02-01 

(160-31847-63), AB02-WA03-01 (160-31847-64), AB02-WA03-02 (160-31847-65), AB02-WA04-01 (160-31847-66), AB02-WA05-01 
(160-31847-67), AB02-WA06-01 (160-31847-68), AB02-WA07-01 (160-31847-69), AB02-WA08-01 (160-31847-70), AB02-WA08-02 

(160-31847-71), AB02-WA09-01 (160-31847-72), AB02-WA10-01 (160-31847-73), AB02-WA11-01 (160-31847-74), AB02-WA11-02 
(160-31847-75), AB02-WA12-01 (160-31847-76), AB02-WA13-01 (160-31847-77), AB02-WA14-01 (160-31847-78), AB02-WA15-01 

(160-31847-79), AB02-WA16-01 (160-31847-80), AB02-WA17-01 (160-31847-81), AB02-WA18-01 (160-31847-82) and AB02-WA19-01 

(160-31847-83) were analyzed for percent solids in accordance with EPA Method 160.3 MOD. The samples were analyzed on 11/20/2018. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

RADIUM-226 BY GAMMA SPEC (21 DAY INGROWTH)

Samples AB02-MH01-01 (160-31847-60), AB02-MH03-01 (160-31847-61), AB02-WA01-01 (160-31847-62), AB02-WA02-01 
(160-31847-63), AB02-WA03-01 (160-31847-64), AB02-WA03-02 (160-31847-65), AB02-WA04-01 (160-31847-66), AB02-WA05-01 

(160-31847-67), AB02-WA06-01 (160-31847-68), AB02-WA07-01 (160-31847-69), AB02-WA08-01 (160-31847-70), AB02-WA08-02 
(160-31847-71), AB02-WA09-01 (160-31847-72), AB02-WA10-01 (160-31847-73), AB02-WA11-01 (160-31847-74), AB02-WA11-02 

(160-31847-75), AB02-WA12-01 (160-31847-76), AB02-WA13-01 (160-31847-77), AB02-WA14-01 (160-31847-78), AB02-WA15-01 

(160-31847-79), AB02-WA16-01 (160-31847-80), AB02-WA17-01 (160-31847-81), AB02-WA18-01 (160-31847-82) and AB02-WA19-01 
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 160-31847-1
Project/Site: Cameron Area Mine Sites - En Pro Holding

Job ID: 160-31847-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

(160-31847-83) were analyzed for Radium-226 by gamma spec (21 day ingrowth) in accordance with EPA 901.1. The samples were 

leached on 11/20/2018, prepared on 11/27/2018 and analyzed on 12/18/2018. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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Login Sample Receipt Checklist

Client: ARCADIS U.S., Inc. Job Number: 160-31847-1

Login Number: 31847

Question Answer Comment

Creator: Vania, Ivan H

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

FalseIs the Field Sampler's name present on COC? Refer to Job Narrative for details.

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

N/AMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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Definitions/Glossary
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Qualifiers

Metals

Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

F1 MS and/or MSD Recovery is outside acceptance limits.

Rad

Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Rad TICs

Qualifier Description

F Duplicate RPD exceeds the control limit

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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Method Summary
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method Method Description LaboratoryProtocol

SW8466020B Metals (ICP/MS) TAL SL

EPAMoisture Percent Moisture TAL SL

EPA901.1 Radium-226 & Other Gamma Emitters (GS) TAL SL

SW8463050B Preparation,  Metals TAL SL

NoneDry and Grind Preparation, Dry and Grind TAL SL

NoneFill_Geo-21 Fill Geometry, 21-Day In-Growth TAL SL

Protocol References:

EPA = US Environmental Protection Agency

None = None

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Page 10 of 36

1

2

3

4

5

6

7

8

9

10

11



Sample Summary
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-31847-60 AB02-MH01-01 Solid 11/02/18 10:47 11/15/18 13:50

160-31847-61 AB02-MH03-01 Solid 11/02/18 10:35 11/15/18 13:50

160-31847-62 AB02-WA01-01 Solid 11/02/18 10:55 11/15/18 13:50

160-31847-63 AB02-WA02-01 Solid 11/02/18 10:56 11/15/18 13:50

160-31847-64 AB02-WA03-01 Solid 11/02/18 10:42 11/15/18 13:50

160-31847-65 AB02-WA03-02 Solid 11/02/18 10:52 11/15/18 13:50

160-31847-66 AB02-WA04-01 Solid 11/08/18 11:20 11/15/18 13:50

160-31847-67 AB02-WA05-01 Solid 10/31/18 11:31 11/15/18 13:50

160-31847-68 AB02-WA06-01 Solid 10/31/18 11:21 11/15/18 13:50

160-31847-69 AB02-WA07-01 Solid 10/31/18 11:10 11/15/18 13:50

160-31847-70 AB02-WA08-01 Solid 10/31/18 10:33 11/15/18 13:50

160-31847-71 AB02-WA08-02 Solid 10/31/18 10:43 11/15/18 13:50

160-31847-72 AB02-WA09-01 Solid 10/31/18 10:13 11/15/18 13:50

160-31847-73 AB02-WA10-01 Solid 10/31/18 10:03 11/15/18 13:50

160-31847-74 AB02-WA11-01 Solid 10/31/18 10:38 11/15/18 13:50

160-31847-75 AB02-WA11-02 Solid 10/31/18 10:48 11/15/18 13:50

160-31847-76 AB02-WA12-01 Solid 10/31/18 10:08 11/15/18 13:50

160-31847-77 AB02-WA13-01 Solid 10/31/18 10:02 11/15/18 13:50

160-31847-78 AB02-WA14-01 Solid 11/08/18 11:11 11/15/18 13:50

160-31847-79 AB02-WA15-01 Solid 11/08/18 10:30 11/15/18 13:50

160-31847-80 AB02-WA16-01 Solid 10/31/18 11:01 11/15/18 13:50

160-31847-81 AB02-WA17-01 Solid 11/08/18 11:05 11/15/18 13:50

160-31847-82 AB02-WA18-01 Solid 11/08/18 10:40 11/15/18 13:50

160-31847-83 AB02-WA19-01 Solid 11/02/18 10:38 11/15/18 13:50
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Client Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-60Client Sample ID: AB02-MH01-01
Matrix: SolidDate Collected: 11/02/18 10:47

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.85

(2σ+/-)

0.345

(2σ+/-)

112/18/18 01:2111/27/18 01:03pCi/g0.2260.500

RL MDC

0.287

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 01:21 11.921.081.052.37Thorium-234

Ac-228 4.53 0.457 0.650 0.288 pCi/g 11/27/18 01:03 12/18/18 01:21 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 4.13 1.04 1.13 1.09 pCi/g 11/27/18 01:03 12/18/18 01:21 1

Bi-214 1.85 0.287 0.345 0.226 pCi/g 11/27/18 01:03 12/18/18 01:21 1

K-40 5.20 1.13 1.25 0.648 pCi/g 11/27/18 01:03 12/18/18 01:21 1

Pb-212 4.91 0.273 0.692 0.192 pCi/g 11/27/18 01:03 12/18/18 01:21 1

Pb-214 2.12 0.264 0.344 0.217 pCi/g 11/27/18 01:03 12/18/18 01:21 1

Tl-208 1.56 0.167 0.233 0.105 pCi/g 11/27/18 01:03 12/18/18 01:21 1

Lab Sample ID: 160-31847-60Client Sample ID: AB02-MH01-01
Matrix: SolidDate Collected: 11/02/18 10:47

Percent Solids: 96.7Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 6.3 4.6 1.8 mg/Kg ☼ 12/12/18 10:40 12/20/18 06:31 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.92 mg/Kg 12/12/18 10:40 12/20/18 06:31 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/12/18 10:40 12/20/18 06:31 10☼Selenium 3.3

0.46 0.18 mg/Kg 12/12/18 10:40 12/20/18 06:31 10☼Uranium 4.1

4.6 1.8 mg/Kg 12/12/18 10:40 12/20/18 06:31 10☼Vanadium 85

Lab Sample ID: 160-31847-61Client Sample ID: AB02-MH03-01
Matrix: SolidDate Collected: 11/02/18 10:35

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.22

(2σ+/-)

0.268

(2σ+/-)

112/18/18 01:2411/27/18 01:03pCi/g0.1960.500

RL MDC

0.238

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 01:24 12.901.041.04U-0.621Thorium-234

Ac-228 2.04 0.294 0.360 0.205 pCi/g 11/27/18 01:03 12/18/18 01:24 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.16 1.17 1.21 0.994 pCi/g 11/27/18 01:03 12/18/18 01:24 1

Bi-214 1.22 0.238 0.268 0.196 pCi/g 11/27/18 01:03 12/18/18 01:24 1

K-40 12.5 1.64 2.07 0.750 pCi/g 11/27/18 01:03 12/18/18 01:24 1

Pb-212 2.10 0.184 0.286 0.141 pCi/g 11/27/18 01:03 12/18/18 01:24 1

Pb-214 1.14 0.239 0.266 0.216 pCi/g 11/27/18 01:03 12/18/18 01:24 1

Tl-208 0.765 0.121 0.144 0.0897 pCi/g 11/27/18 01:03 12/18/18 01:24 1

TestAmerica St. Louis

Page 12 of 36

1

2

3

4

5

6

7

8

9

10

11



Client Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-61Client Sample ID: AB02-MH03-01
Matrix: SolidDate Collected: 11/02/18 10:35

Percent Solids: 97.2Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.3 4.3 1.7 mg/Kg ☼ 12/12/18 10:40 12/20/18 06:38 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.1 0.86 mg/Kg 12/12/18 10:40 12/20/18 06:38 10☼Molybdenum ND

2.1 1.4 mg/Kg 12/12/18 10:40 12/20/18 06:38 10☼Selenium 4.1

0.43 0.17 mg/Kg 12/12/18 10:40 12/20/18 06:38 10☼Uranium 0.80

4.3 1.7 mg/Kg 12/12/18 10:40 12/20/18 06:38 10☼Vanadium 35

Lab Sample ID: 160-31847-62Client Sample ID: AB02-WA01-01
Matrix: SolidDate Collected: 11/02/18 10:55

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.12

(2σ+/-)

0.329

(2σ+/-)

112/18/18 02:0111/27/18 01:03pCi/g0.1420.500

RL MDC

0.245

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 02:01 11.240.6670.656U1.08Thorium-234

Ac-228 1.82 0.301 0.354 0.0930 pCi/g 11/27/18 01:03 12/18/18 02:01 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.95 0.842 0.896 0.639 pCi/g 11/27/18 01:03 12/18/18 02:01 1

Bi-214 2.12 0.245 0.329 0.142 pCi/g 11/27/18 01:03 12/18/18 02:01 1

K-40 12.1 1.59 2.02 0.551 pCi/g 11/27/18 01:03 12/18/18 02:01 1

Pb-212 1.68 0.166 0.273 0.155 pCi/g 11/27/18 01:03 12/18/18 02:01 1

Pb-214 2.39 0.258 0.358 0.181 pCi/g 11/27/18 01:03 12/18/18 02:01 1

Tl-208 0.652 0.117 0.135 0.0882 pCi/g 11/27/18 01:03 12/18/18 02:01 1

Lab Sample ID: 160-31847-62Client Sample ID: AB02-WA01-01
Matrix: SolidDate Collected: 11/02/18 10:55

Percent Solids: 96.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 11 4.9 2.0 mg/Kg ☼ 12/12/18 10:40 12/20/18 07:05 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.98 mg/Kg 12/12/18 10:40 12/20/18 07:05 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/12/18 10:40 12/20/18 07:05 10☼Selenium 4.9

0.49 0.20 mg/Kg 12/12/18 10:40 12/20/18 07:05 10☼Uranium 2.2

4.9 2.0 mg/Kg 12/12/18 10:40 12/20/18 07:05 10☼Vanadium 44

Lab Sample ID: 160-31847-63Client Sample ID: AB02-WA02-01
Matrix: SolidDate Collected: 11/02/18 10:56

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.36

(2σ+/-)

0.246

(2σ+/-)

112/18/18 01:5911/27/18 01:03pCi/g0.1530.500

RL MDC

0.201

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 01:59 11.250.7830.774U1.05Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-63Client Sample ID: AB02-WA02-01
Matrix: SolidDate Collected: 11/02/18 10:56

Date Received: 11/15/18 13:50

Ac-228 1.62 0.301 0.344 0.220 pCi/g 11/27/18 01:03 12/18/18 01:59 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.88 0.717 0.743 0.639 pCi/g 11/27/18 01:03 12/18/18 01:59 1

Bi-214 1.36 0.201 0.246 0.153 pCi/g 11/27/18 01:03 12/18/18 01:59 1

K-40 12.6 1.51 1.98 0.607 pCi/g 11/27/18 01:03 12/18/18 01:59 1

Pb-212 1.66 0.159 0.267 0.140 pCi/g 11/27/18 01:03 12/18/18 01:59 1

Pb-214 1.98 0.229 0.308 0.163 pCi/g 11/27/18 01:03 12/18/18 01:59 1

Tl-208 0.550 0.0875 0.104 0.0598 pCi/g 11/27/18 01:03 12/18/18 01:59 1

Lab Sample ID: 160-31847-63Client Sample ID: AB02-WA02-01
Matrix: SolidDate Collected: 11/02/18 10:56

Percent Solids: 96.8Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 8.3 4.7 1.9 mg/Kg ☼ 12/12/18 10:40 12/20/18 07:11 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.94 mg/Kg 12/12/18 10:40 12/20/18 07:11 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/12/18 10:40 12/20/18 07:11 10☼Selenium 5.0

0.47 0.19 mg/Kg 12/12/18 10:40 12/20/18 07:11 10☼Uranium 2.4

4.7 1.9 mg/Kg 12/12/18 10:40 12/20/18 07:11 10☼Vanadium 47

Lab Sample ID: 160-31847-64Client Sample ID: AB02-WA03-01
Matrix: SolidDate Collected: 11/02/18 10:42

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.12

(2σ+/-)

0.343

(2σ+/-)

112/18/18 02:0411/27/18 01:03pCi/g0.1860.500

RL MDC

0.267

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 02:04 11.290.7250.7031.62Thorium-234

Ac-228 2.03 0.302 0.366 0.116 pCi/g 11/27/18 01:03 12/18/18 02:04 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 2.12 0.267 0.343 0.186 pCi/g 11/27/18 01:03 12/18/18 02:04 1

K-40 16.5 2.10 2.68 0.711 pCi/g 11/27/18 01:03 12/18/18 02:04 1

Pb-212 1.91 0.173 0.263 0.131 pCi/g 11/27/18 01:03 12/18/18 02:04 1

Pb-214 2.06 0.243 0.321 0.183 pCi/g 11/27/18 01:03 12/18/18 02:04 1

Tl-208 0.676 0.124 0.142 0.0955 pCi/g 11/27/18 01:03 12/18/18 02:04 1

Lab Sample ID: 160-31847-64Client Sample ID: AB02-WA03-01
Matrix: SolidDate Collected: 11/02/18 10:42

Percent Solids: 94.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 10 5.3 2.1 mg/Kg ☼ 12/12/18 10:40 12/20/18 07:18 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.1 mg/Kg 12/12/18 10:40 12/20/18 07:18 10☼Molybdenum ND

2.6 1.7 mg/Kg 12/12/18 10:40 12/20/18 07:18 10☼Selenium 3.6
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Client Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-64Client Sample ID: AB02-WA03-01
Matrix: SolidDate Collected: 11/02/18 10:42

Percent Solids: 94.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 1.9 0.53 0.21 mg/Kg ☼ 12/12/18 10:40 12/20/18 07:18 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.3 2.1 mg/Kg 12/12/18 10:40 12/20/18 07:18 10☼Vanadium 57

Lab Sample ID: 160-31847-65Client Sample ID: AB02-WA03-02
Matrix: SolidDate Collected: 11/02/18 10:52

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.23

(2σ+/-)

0.243

(2σ+/-)

112/18/18 02:0311/27/18 01:03pCi/g0.1470.500

RL MDC

0.207

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 02:03 11.310.7550.7411.33Thorium-234

Ac-228 1.82 0.267 0.325 0.162 pCi/g 11/27/18 01:03 12/18/18 02:03 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.02 0.867 0.892 0.809 pCi/g 11/27/18 01:03 12/18/18 02:03 1

Bi-214 1.23 0.207 0.243 0.147 pCi/g 11/27/18 01:03 12/18/18 02:03 1

K-40 12.4 1.69 2.12 0.631 pCi/g 11/27/18 01:03 12/18/18 02:03 1

Pb-212 1.91 0.175 0.303 0.145 pCi/g 11/27/18 01:03 12/18/18 02:03 1

Pb-214 1.32 0.169 0.217 0.157 pCi/g 11/27/18 01:03 12/18/18 02:03 1

Tl-208 0.671 0.116 0.135 0.0817 pCi/g 11/27/18 01:03 12/18/18 02:03 1

Lab Sample ID: 160-31847-65Client Sample ID: AB02-WA03-02
Matrix: SolidDate Collected: 11/02/18 10:52

Percent Solids: 93.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 12 4.9 2.0 mg/Kg ☼ 12/12/18 10:40 12/20/18 07:25 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 0.99 mg/Kg 12/12/18 10:40 12/20/18 07:25 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 10:40 12/20/18 07:25 10☼Selenium 3.1

0.49 0.20 mg/Kg 12/12/18 10:40 12/20/18 07:25 10☼Uranium 1.7

4.9 2.0 mg/Kg 12/12/18 10:40 12/20/18 07:25 10☼Vanadium 49

Lab Sample ID: 160-31847-66Client Sample ID: AB02-WA04-01
Matrix: SolidDate Collected: 11/08/18 11:20

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.54

(2σ+/-)

0.271

(2σ+/-)

112/18/18 02:0211/27/18 01:03pCi/g0.1580.500

RL MDC

0.219

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 02:02 11.010.6260.6101.26Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-66Client Sample ID: AB02-WA04-01
Matrix: SolidDate Collected: 11/08/18 11:20

Date Received: 11/15/18 13:50

Ac-228 1.60 0.280 0.324 0.148 pCi/g 11/27/18 01:03 12/18/18 02:02 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.53 0.951 0.987 0.835 pCi/g 11/27/18 01:03 12/18/18 02:02 1

Bi-214 1.54 0.219 0.271 0.158 pCi/g 11/27/18 01:03 12/18/18 02:02 1

K-40 11.6 1.64 2.03 0.812 pCi/g 11/27/18 01:03 12/18/18 02:02 1

Pb-212 1.45 0.153 0.242 0.163 pCi/g 11/27/18 01:03 12/18/18 02:02 1

Pb-214 1.95 0.219 0.298 0.148 pCi/g 11/27/18 01:03 12/18/18 02:02 1

Tl-208 0.609 0.118 0.134 0.0888 pCi/g 11/27/18 01:03 12/18/18 02:02 1

Lab Sample ID: 160-31847-66Client Sample ID: AB02-WA04-01
Matrix: SolidDate Collected: 11/08/18 11:20

Percent Solids: 95.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 11 4.4 1.8 mg/Kg ☼ 12/12/18 10:40 12/20/18 07:32 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.2 0.89 mg/Kg 12/12/18 10:40 12/20/18 07:32 10☼Molybdenum ND

2.2 1.4 mg/Kg 12/12/18 10:40 12/20/18 07:32 10☼Selenium 3.5

0.44 0.18 mg/Kg 12/12/18 10:40 12/20/18 07:32 10☼Uranium 1.6

4.4 1.8 mg/Kg 12/12/18 10:40 12/20/18 07:32 10☼Vanadium 52

Lab Sample ID: 160-31847-67Client Sample ID: AB02-WA05-01
Matrix: SolidDate Collected: 10/31/18 11:31

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 5.16

(2σ+/-)

0.652

(2σ+/-)

112/18/18 02:0611/27/18 01:03pCi/g0.1970.500

RL MDC

0.386

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 02:06 11.761.271.223.33Thorium-234

Ac-228 1.68 0.344 0.384 0.267 pCi/g 11/27/18 01:03 12/18/18 02:06 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 5.16 0.386 0.652 0.197 pCi/g 11/27/18 01:03 12/18/18 02:06 1

K-40 12.2 1.76 2.15 0.988 pCi/g 11/27/18 01:03 12/18/18 02:06 1

Pb-212 1.84 0.187 0.268 0.185 pCi/g 11/27/18 01:03 12/18/18 02:06 1

Pb-214 5.73 0.363 0.685 0.277 pCi/g 11/27/18 01:03 12/18/18 02:06 1

Tl-208 0.615 0.130 0.144 0.112 pCi/g 11/27/18 01:03 12/18/18 02:06 1

Lab Sample ID: 160-31847-67Client Sample ID: AB02-WA05-01
Matrix: SolidDate Collected: 10/31/18 11:31

Percent Solids: 94.7Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 7.7 5.0 2.0 mg/Kg ☼ 12/12/18 10:40 12/20/18 07:38 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/12/18 10:40 12/20/18 07:38 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 10:40 12/20/18 07:38 10☼Selenium 3.2
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Client Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-67Client Sample ID: AB02-WA05-01
Matrix: SolidDate Collected: 10/31/18 11:31

Percent Solids: 94.7Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 9.5 0.50 0.20 mg/Kg ☼ 12/12/18 10:40 12/20/18 07:38 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 mg/Kg 12/12/18 10:40 12/20/18 07:38 10☼Vanadium 110

Lab Sample ID: 160-31847-68Client Sample ID: AB02-WA06-01
Matrix: SolidDate Collected: 10/31/18 11:21

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.06

(2σ+/-)

0.404

(2σ+/-)

112/18/18 02:0511/27/18 01:03pCi/g0.2670.500

RL MDC

0.342

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 02:05 11.530.9090.8891.69Thorium-234

Ac-228 2.37 0.329 0.408 0.274 pCi/g 11/27/18 01:03 12/18/18 02:05 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.23 1.07 1.12 0.914 pCi/g 11/27/18 01:03 12/18/18 02:05 1

Bi-214 2.06 0.342 0.404 0.267 pCi/g 11/27/18 01:03 12/18/18 02:05 1

K-40 6.86 1.42 1.58 0.701 pCi/g 11/27/18 01:03 12/18/18 02:05 1

Pb-212 2.44 0.210 0.379 0.150 pCi/g 11/27/18 01:03 12/18/18 02:05 1

Pb-214 2.01 0.240 0.318 0.201 pCi/g 11/27/18 01:03 12/18/18 02:05 1

Tl-208 0.820 0.130 0.155 0.0803 pCi/g 11/27/18 01:03 12/18/18 02:05 1

Lab Sample ID: 160-31847-68Client Sample ID: AB02-WA06-01
Matrix: SolidDate Collected: 10/31/18 11:21

Percent Solids: 94.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.9 4.6 1.8 mg/Kg ☼ 12/12/18 10:46 12/21/18 21:44 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.92 mg/Kg 12/12/18 10:46 12/21/18 21:44 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/12/18 10:46 12/21/18 21:44 10☼Selenium 2.0 J

0.46 0.18 mg/Kg 12/12/18 10:46 12/21/18 21:44 10☼Uranium 3.1

4.6 1.8 mg/Kg 12/12/18 10:46 12/21/18 21:44 10☼Vanadium 65

Lab Sample ID: 160-31847-69Client Sample ID: AB02-WA07-01
Matrix: SolidDate Collected: 10/31/18 11:10

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.77

(2σ+/-)

0.354

(2σ+/-)

112/18/18 02:4711/27/18 01:03pCi/g0.2180.500

RL MDC

0.304

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 02:47 11.510.9570.945U1.35Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-69Client Sample ID: AB02-WA07-01
Matrix: SolidDate Collected: 10/31/18 11:10

Date Received: 11/15/18 13:50

Ac-228 2.23 0.345 0.412 0.139 pCi/g 11/27/18 01:03 12/18/18 02:47 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.76 1.11 1.15 0.952 pCi/g 11/27/18 01:03 12/18/18 02:47 1

Bi-214 1.77 0.304 0.354 0.218 pCi/g 11/27/18 01:03 12/18/18 02:47 1

K-40 6.14 1.44 1.57 0.854 pCi/g 11/27/18 01:03 12/18/18 02:47 1

Pb-212 2.21 0.206 0.309 0.162 pCi/g 11/27/18 01:03 12/18/18 02:47 1

Pb-214 1.83 0.258 0.318 0.218 pCi/g 11/27/18 01:03 12/18/18 02:47 1

Tl-208 0.738 0.145 0.163 0.117 pCi/g 11/27/18 01:03 12/18/18 02:47 1

Lab Sample ID: 160-31847-69Client Sample ID: AB02-WA07-01
Matrix: SolidDate Collected: 10/31/18 11:10

Percent Solids: 96.7Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 7.9 4.8 1.9 mg/Kg ☼ 12/12/18 10:46 12/21/18 21:51 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/12/18 10:46 12/21/18 21:51 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/12/18 10:46 12/21/18 21:51 10☼Selenium 2.4

0.48 0.19 mg/Kg 12/12/18 10:46 12/21/18 21:51 10☼Uranium 4.2

4.8 1.9 mg/Kg 12/12/18 10:46 12/21/18 21:51 10☼Vanadium 50

Lab Sample ID: 160-31847-70Client Sample ID: AB02-WA08-01
Matrix: SolidDate Collected: 10/31/18 10:33

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.62

(2σ+/-)

0.322

(2σ+/-)

112/18/18 02:4611/27/18 01:03pCi/g0.1990.500

RL MDC

0.274

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 02:46 11.300.8380.8091.95Thorium-234

Ac-228 1.83 0.340 0.388 0.135 pCi/g 11/27/18 01:03 12/18/18 02:46 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.00 0.784 0.811 0.617 pCi/g 11/27/18 01:03 12/18/18 02:46 1

Bi-214 1.62 0.274 0.322 0.199 pCi/g 11/27/18 01:03 12/18/18 02:46 1

K-40 8.33 1.79 1.98 1.17 pCi/g 11/27/18 01:03 12/18/18 02:46 1

Pb-212 2.03 0.201 0.331 0.154 pCi/g 11/27/18 01:03 12/18/18 02:46 1

Pb-214 1.35 0.270 0.304 0.247 pCi/g 11/27/18 01:03 12/18/18 02:46 1

Tl-208 0.815 0.127 0.153 0.0579 pCi/g 11/27/18 01:03 12/18/18 02:46 1

Lab Sample ID: 160-31847-70Client Sample ID: AB02-WA08-01
Matrix: SolidDate Collected: 10/31/18 10:33

Percent Solids: 93.4Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 8.3 4.9 2.0 mg/Kg ☼ 12/12/18 10:46 12/21/18 22:25 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 0.99 mg/Kg 12/12/18 10:46 12/21/18 22:25 10☼Molybdenum ND
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Client Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-70Client Sample ID: AB02-WA08-01
Matrix: SolidDate Collected: 10/31/18 10:33

Percent Solids: 93.4Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Selenium 5.1 2.5 1.6 mg/Kg ☼ 12/12/18 10:46 12/21/18 22:25 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.49 0.20 mg/Kg 12/12/18 10:46 12/21/18 22:25 10☼Uranium 2.0

4.9 2.0 mg/Kg 12/12/18 10:46 12/21/18 22:25 10☼Vanadium 63

Lab Sample ID: 160-31847-71Client Sample ID: AB02-WA08-02
Matrix: SolidDate Collected: 10/31/18 10:43

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.46

(2σ+/-)

0.266

(2σ+/-)

112/18/18 02:4711/27/18 01:03pCi/g0.1510.500

RL MDC

0.218

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 02:47 11.060.6500.6381.11Thorium-234

Ac-228 1.88 0.264 0.326 0.161 pCi/g 11/27/18 01:03 12/18/18 02:47 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.46 0.218 0.266 0.151 pCi/g 11/27/18 01:03 12/18/18 02:47 1

K-40 15.1 1.74 2.33 0.556 pCi/g 11/27/18 01:03 12/18/18 02:47 1

Pb-212 1.53 0.156 0.252 0.165 pCi/g 11/27/18 01:03 12/18/18 02:47 1

Pb-214 1.63 0.196 0.259 0.186 pCi/g 11/27/18 01:03 12/18/18 02:47 1

Tl-208 0.651 0.109 0.128 0.0781 pCi/g 11/27/18 01:03 12/18/18 02:47 1

Lab Sample ID: 160-31847-71Client Sample ID: AB02-WA08-02
Matrix: SolidDate Collected: 10/31/18 10:43

Percent Solids: 93.8Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 11 4.8 1.9 mg/Kg ☼ 12/12/18 10:46 12/21/18 22:32 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.96 mg/Kg 12/12/18 10:46 12/21/18 22:32 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/12/18 10:46 12/21/18 22:32 10☼Selenium 7.5

0.48 0.19 mg/Kg 12/12/18 10:46 12/21/18 22:32 10☼Uranium 2.1

4.8 1.9 mg/Kg 12/12/18 10:46 12/21/18 22:32 10☼Vanadium 64

Lab Sample ID: 160-31847-72Client Sample ID: AB02-WA09-01
Matrix: SolidDate Collected: 10/31/18 10:13

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.66

(2σ+/-)

0.311

(2σ+/-)

112/18/18 02:4811/27/18 01:03pCi/g0.1690.500

RL MDC

0.258

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 02:48 11.470.9050.900U0.887Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-72Client Sample ID: AB02-WA09-01
Matrix: SolidDate Collected: 10/31/18 10:13

Date Received: 11/15/18 13:50

Ac-228 1.88 0.284 0.343 0.347 pCi/g 11/27/18 01:03 12/18/18 02:48 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.41 0.999 1.03 0.915 pCi/g 11/27/18 01:03 12/18/18 02:48 1

Bi-214 1.66 0.258 0.311 0.169 pCi/g 11/27/18 01:03 12/18/18 02:48 1

K-40 12.7 1.80 2.22 0.700 pCi/g 11/27/18 01:03 12/18/18 02:48 1

Pb-212 2.09 0.184 0.327 0.127 pCi/g 11/27/18 01:03 12/18/18 02:48 1

Pb-214 1.46 0.184 0.238 0.165 pCi/g 11/27/18 01:03 12/18/18 02:48 1

Tl-208 0.786 0.116 0.142 0.0561 pCi/g 11/27/18 01:03 12/18/18 02:48 1

Lab Sample ID: 160-31847-72Client Sample ID: AB02-WA09-01
Matrix: SolidDate Collected: 10/31/18 10:13

Percent Solids: 93.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.5 J 4.6 1.8 mg/Kg ☼ 12/12/18 10:46 12/21/18 22:38 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.91 mg/Kg 12/12/18 10:46 12/21/18 22:38 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/12/18 10:46 12/21/18 22:38 10☼Selenium 4.2

0.46 0.18 mg/Kg 12/12/18 10:46 12/21/18 22:38 10☼Uranium 2.3

4.6 1.8 mg/Kg 12/12/18 10:46 12/21/18 22:38 10☼Vanadium 68

Lab Sample ID: 160-31847-73Client Sample ID: AB02-WA10-01
Matrix: SolidDate Collected: 10/31/18 10:03

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.59

(2σ+/-)

0.274

(2σ+/-)

112/18/18 02:4211/27/18 01:03pCi/g0.1540.500

RL MDC

0.218

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 02:42 11.180.7510.7391.24Thorium-234

Ac-228 2.23 0.257 0.343 0.157 pCi/g 11/27/18 01:03 12/18/18 02:42 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.43 0.654 0.701 0.434 pCi/g 11/27/18 01:03 12/18/18 02:42 1

Bi-214 1.59 0.218 0.274 0.154 pCi/g 11/27/18 01:03 12/18/18 02:42 1

K-40 9.80 1.30 1.64 0.698 pCi/g 11/27/18 01:03 12/18/18 02:42 1

Pb-212 2.25 0.160 0.333 0.110 pCi/g 11/27/18 01:03 12/18/18 02:42 1

Pb-214 1.70 0.167 0.244 0.164 pCi/g 11/27/18 01:03 12/18/18 02:42 1

Tl-208 0.720 0.0961 0.122 0.0599 pCi/g 11/27/18 01:03 12/18/18 02:42 1

Lab Sample ID: 160-31847-73Client Sample ID: AB02-WA10-01
Matrix: SolidDate Collected: 10/31/18 10:03

Percent Solids: 93.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.4 5.0 2.0 mg/Kg ☼ 12/12/18 10:46 12/21/18 22:45 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/12/18 10:46 12/21/18 22:45 10☼Molybdenum ND
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Client Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-73Client Sample ID: AB02-WA10-01
Matrix: SolidDate Collected: 10/31/18 10:03

Percent Solids: 93.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Selenium 3.5 2.5 1.6 mg/Kg ☼ 12/12/18 10:46 12/21/18 22:45 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 12/12/18 10:46 12/21/18 22:45 10☼Uranium 2.2

5.0 2.0 mg/Kg 12/12/18 10:46 12/21/18 22:45 10☼Vanadium 90

Lab Sample ID: 160-31847-74Client Sample ID: AB02-WA11-01
Matrix: SolidDate Collected: 10/31/18 10:38

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.54

(2σ+/-)

0.414

(2σ+/-)

112/18/18 02:4111/27/18 01:03pCi/g0.2300.500

RL MDC

0.323

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 02:41 11.690.9710.9491.82Thorium-234

Ac-228 2.13 0.338 0.401 0.338 pCi/g 11/27/18 01:03 12/18/18 02:41 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.99 1.16 1.20 1.05 pCi/g 11/27/18 01:03 12/18/18 02:41 1

Bi-214 2.54 0.323 0.414 0.230 pCi/g 11/27/18 01:03 12/18/18 02:41 1

K-40 12.2 1.74 2.13 0.858 pCi/g 11/27/18 01:03 12/18/18 02:41 1

Pb-212 2.04 0.201 0.292 0.174 pCi/g 11/27/18 01:03 12/18/18 02:41 1

Pb-214 3.13 0.315 0.447 0.231 pCi/g 11/27/18 01:03 12/18/18 02:41 1

Tl-208 0.772 0.147 0.166 0.111 pCi/g 11/27/18 01:03 12/18/18 02:41 1

Lab Sample ID: 160-31847-74Client Sample ID: AB02-WA11-01
Matrix: SolidDate Collected: 10/31/18 10:38

Percent Solids: 92.6Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.5 J 5.3 2.1 mg/Kg ☼ 12/12/18 10:46 12/21/18 23:12 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.7 1.1 mg/Kg 12/12/18 10:46 12/21/18 23:12 10☼Molybdenum ND

2.7 1.7 mg/Kg 12/12/18 10:46 12/21/18 23:12 10☼Selenium 2.8

0.53 0.21 mg/Kg 12/12/18 10:46 12/21/18 23:12 10☼Uranium 2.8

5.3 2.1 mg/Kg 12/12/18 10:46 12/21/18 23:12 10☼Vanadium 77

Lab Sample ID: 160-31847-75Client Sample ID: AB02-WA11-02
Matrix: SolidDate Collected: 10/31/18 10:48

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.50

(2σ+/-)

0.391

(2σ+/-)

112/18/18 02:4311/27/18 01:03pCi/g0.1770.500

RL MDC

0.292

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 02:43 11.330.8370.8081.97Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-75Client Sample ID: AB02-WA11-02
Matrix: SolidDate Collected: 10/31/18 10:48

Date Received: 11/15/18 13:50

Ac-228 1.67 0.287 0.334 0.184 pCi/g 11/27/18 01:03 12/18/18 02:43 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 2.50 0.292 0.391 0.177 pCi/g 11/27/18 01:03 12/18/18 02:43 1

K-40 14.2 1.84 2.35 0.634 pCi/g 11/27/18 01:03 12/18/18 02:43 1

Pb-212 1.63 0.180 0.277 0.177 pCi/g 11/27/18 01:03 12/18/18 02:43 1

Pb-214 2.74 0.246 0.376 0.231 pCi/g 11/27/18 01:03 12/18/18 02:43 1

Tl-208 0.705 0.112 0.134 0.0703 pCi/g 11/27/18 01:03 12/18/18 02:43 1

Lab Sample ID: 160-31847-75Client Sample ID: AB02-WA11-02
Matrix: SolidDate Collected: 10/31/18 10:48

Percent Solids: 90.8Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.2 J 4.9 1.9 mg/Kg ☼ 12/12/18 10:46 12/21/18 23:19 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/12/18 10:46 12/21/18 23:19 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/12/18 10:46 12/21/18 23:19 10☼Selenium 2.3 J

0.49 0.19 mg/Kg 12/12/18 10:46 12/21/18 23:19 10☼Uranium 3.1

4.9 1.9 mg/Kg 12/12/18 10:46 12/21/18 23:19 10☼Vanadium 58

Lab Sample ID: 160-31847-76Client Sample ID: AB02-WA12-01
Matrix: SolidDate Collected: 10/31/18 10:08

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.89

(2σ+/-)

0.300

(2σ+/-)

112/18/18 02:4311/27/18 01:03pCi/g0.1600.500

RL MDC

0.228

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 02:43 11.400.7350.734U0.426Thorium-234

Ac-228 1.95 0.297 0.357 0.211 pCi/g 11/27/18 01:03 12/18/18 02:43 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.89 0.228 0.300 0.160 pCi/g 11/27/18 01:03 12/18/18 02:43 1

K-40 13.0 1.50 2.00 0.667 pCi/g 11/27/18 01:03 12/18/18 02:43 1

Pb-212 1.83 0.173 0.293 0.176 pCi/g 11/27/18 01:03 12/18/18 02:43 1

Pb-214 1.98 0.202 0.288 0.183 pCi/g 11/27/18 01:03 12/18/18 02:43 1

Tl-208 0.645 0.125 0.142 0.0981 pCi/g 11/27/18 01:03 12/18/18 02:43 1

Lab Sample ID: 160-31847-76Client Sample ID: AB02-WA12-01
Matrix: SolidDate Collected: 10/31/18 10:08

Percent Solids: 93.6Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 16 4.7 1.9 mg/Kg ☼ 12/12/18 10:46 12/21/18 23:25 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.93 mg/Kg 12/12/18 10:46 12/21/18 23:25 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/12/18 10:46 12/21/18 23:25 10☼Selenium 2.5

0.47 0.19 mg/Kg 12/12/18 10:46 12/21/18 23:25 10☼Uranium 3.4
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Client Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-76Client Sample ID: AB02-WA12-01
Matrix: SolidDate Collected: 10/31/18 10:08

Percent Solids: 93.6Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 47 4.7 1.9 mg/Kg ☼ 12/12/18 10:46 12/21/18 23:25 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-31847-77Client Sample ID: AB02-WA13-01
Matrix: SolidDate Collected: 10/31/18 10:02

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.63

(2σ+/-)

0.390

(2σ+/-)

112/18/18 02:4511/27/18 01:03pCi/g0.1720.500

RL MDC

0.278

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 02:45 11.500.8650.8411.80Thorium-234

Ac-228 2.19 0.271 0.351 0.161 pCi/g 11/27/18 01:03 12/18/18 02:45 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.89 0.754 0.779 0.769 pCi/g 11/27/18 01:03 12/18/18 02:45 1

Bi-214 2.63 0.278 0.390 0.172 pCi/g 11/27/18 01:03 12/18/18 02:45 1

K-40 14.1 1.62 2.17 0.627 pCi/g 11/27/18 01:03 12/18/18 02:45 1

Pb-212 2.15 0.180 0.331 0.150 pCi/g 11/27/18 01:03 12/18/18 02:45 1

Pb-214 2.62 0.226 0.354 0.190 pCi/g 11/27/18 01:03 12/18/18 02:45 1

Tl-208 0.732 0.113 0.137 0.0931 pCi/g 11/27/18 01:03 12/18/18 02:45 1

Lab Sample ID: 160-31847-77Client Sample ID: AB02-WA13-01
Matrix: SolidDate Collected: 10/31/18 10:02

Percent Solids: 94.6Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 10 5.0 2.0 mg/Kg ☼ 12/12/18 10:46 12/21/18 23:32 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/12/18 10:46 12/21/18 23:32 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 10:46 12/21/18 23:32 10☼Selenium 12

0.50 0.20 mg/Kg 12/12/18 10:46 12/21/18 23:32 10☼Uranium 3.3

5.0 2.0 mg/Kg 12/12/18 10:46 12/21/18 23:32 10☼Vanadium 57

Lab Sample ID: 160-31847-78Client Sample ID: AB02-WA14-01
Matrix: SolidDate Collected: 11/08/18 11:11

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.76

(2σ+/-)

0.368

(2σ+/-)

112/18/18 02:4411/27/18 02:30pCi/g0.2400.500

RL MDC

0.307

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 02:30 12/18/18 02:44 11.620.8370.834U0.599Thorium-234

Ac-228 2.01 0.362 0.430 0.121 pCi/g 11/27/18 02:30 12/18/18 02:44 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-78Client Sample ID: AB02-WA14-01
Matrix: SolidDate Collected: 11/08/18 11:11

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Bi-212 2.76 0.878 0.934 0.612 pCi/g 11/27/18 02:30 12/18/18 02:44 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.76 0.307 0.368 0.240 pCi/g 11/27/18 02:30 12/18/18 02:44 1

K-40 12.0 1.91 2.35 1.09 pCi/g 11/27/18 02:30 12/18/18 02:44 1

Pb-212 1.79 0.202 0.292 0.195 pCi/g 11/27/18 02:30 12/18/18 02:44 1

Pb-214 1.82 0.284 0.353 0.240 pCi/g 11/27/18 02:30 12/18/18 02:44 1

Tl-208 0.687 0.150 0.170 0.116 pCi/g 11/27/18 02:30 12/18/18 02:44 1

Lab Sample ID: 160-31847-78Client Sample ID: AB02-WA14-01
Matrix: SolidDate Collected: 11/08/18 11:11

Percent Solids: 97.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.2 5.1 2.0 mg/Kg ☼ 12/12/18 10:46 12/21/18 23:39 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/12/18 10:46 12/21/18 23:39 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 10:46 12/21/18 23:39 10☼Selenium 3.2

0.51 0.20 mg/Kg 12/12/18 10:46 12/21/18 23:39 10☼Uranium 2.5

5.1 2.0 mg/Kg 12/12/18 10:46 12/21/18 23:39 10☼Vanadium 79

Lab Sample ID: 160-31847-79Client Sample ID: AB02-WA15-01
Matrix: SolidDate Collected: 11/08/18 10:30

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.48

(2σ+/-)

0.263

(2σ+/-)

112/18/18 03:2211/27/18 02:30pCi/g0.1170.500

RL MDC

0.214

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 02:30 12/18/18 03:22 11.410.7680.763U0.808Thorium-234

Ac-228 1.67 0.245 0.298 0.202 pCi/g 11/27/18 02:30 12/18/18 03:22 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.30 0.783 0.819 0.595 pCi/g 11/27/18 02:30 12/18/18 03:22 1

Bi-214 1.48 0.214 0.263 0.117 pCi/g 11/27/18 02:30 12/18/18 03:22 1

K-40 10.4 1.65 1.96 0.709 pCi/g 11/27/18 02:30 12/18/18 03:22 1

Pb-212 1.65 0.170 0.273 0.137 pCi/g 11/27/18 02:30 12/18/18 03:22 1

Pb-214 1.48 0.220 0.269 0.170 pCi/g 11/27/18 02:30 12/18/18 03:22 1

Tl-208 0.569 0.101 0.117 0.0569 pCi/g 11/27/18 02:30 12/18/18 03:22 1

Lab Sample ID: 160-31847-79Client Sample ID: AB02-WA15-01
Matrix: SolidDate Collected: 11/08/18 10:30

Percent Solids: 96.8Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.6 4.8 1.9 mg/Kg ☼ 12/12/18 10:46 12/21/18 23:46 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/12/18 10:46 12/21/18 23:46 10☼Molybdenum ND
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Client Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-79Client Sample ID: AB02-WA15-01
Matrix: SolidDate Collected: 11/08/18 10:30

Percent Solids: 96.8Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Selenium 4.5 2.4 1.5 mg/Kg ☼ 12/12/18 10:46 12/21/18 23:46 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 12/12/18 10:46 12/21/18 23:46 10☼Uranium 2.1

4.8 1.9 mg/Kg 12/12/18 10:46 12/21/18 23:46 10☼Vanadium 57

Lab Sample ID: 160-31847-80Client Sample ID: AB02-WA16-01
Matrix: SolidDate Collected: 10/31/18 11:01

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 3.24

(2σ+/-)

0.428

(2σ+/-)

112/18/18 03:1511/27/18 02:30pCi/g0.1900.500

RL MDC

0.265

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 02:30 12/18/18 03:15 11.350.8620.7873.15Thorium-234

Ac-228 1.79 0.296 0.348 0.170 pCi/g 11/27/18 02:30 12/18/18 03:15 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.93 0.663 0.693 0.610 pCi/g 11/27/18 02:30 12/18/18 03:15 1

Bi-214 3.24 0.265 0.428 0.190 pCi/g 11/27/18 02:30 12/18/18 03:15 1

K-40 8.54 1.19 1.47 0.590 pCi/g 11/27/18 02:30 12/18/18 03:15 1

Pb-212 1.84 0.161 0.288 0.151 pCi/g 11/27/18 02:30 12/18/18 03:15 1

Pb-214 3.31 0.220 0.408 0.184 pCi/g 11/27/18 02:30 12/18/18 03:15 1

Tl-208 0.692 0.106 0.128 0.0740 pCi/g 11/27/18 02:30 12/18/18 03:15 1

Lab Sample ID: 160-31847-80Client Sample ID: AB02-WA16-01
Matrix: SolidDate Collected: 10/31/18 11:01

Percent Solids: 94.7Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.9 J 5.1 2.0 mg/Kg ☼ 12/12/18 10:46 12/22/18 00:06 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.0 mg/Kg 12/12/18 10:46 12/22/18 00:06 10☼Molybdenum ND

2.6 1.6 mg/Kg 12/12/18 10:46 12/22/18 00:06 10☼Selenium 3.1

0.51 0.20 mg/Kg 12/12/18 10:46 12/22/18 00:06 10☼Uranium 4.7

5.1 2.0 mg/Kg 12/12/18 10:46 12/22/18 00:06 10☼Vanadium 72

Lab Sample ID: 160-31847-81Client Sample ID: AB02-WA17-01
Matrix: SolidDate Collected: 11/08/18 11:05

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 4.48

(2σ+/-)

0.563

(2σ+/-)

112/18/18 03:1611/27/18 02:30pCi/g0.2040.500

RL MDC

0.330

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 02:30 12/18/18 03:16 11.630.8750.8491.89Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-81Client Sample ID: AB02-WA17-01
Matrix: SolidDate Collected: 11/08/18 11:05

Date Received: 11/15/18 13:50

Ac-228 2.41 0.305 0.391 0.294 pCi/g 11/27/18 02:30 12/18/18 03:16 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.58 1.33 1.38 1.10 pCi/g 11/27/18 02:30 12/18/18 03:16 1

Bi-214 4.48 0.330 0.563 0.204 pCi/g 11/27/18 02:30 12/18/18 03:16 1

K-40 10.3 1.50 1.82 0.846 pCi/g 11/27/18 02:30 12/18/18 03:16 1

Pb-212 2.27 0.192 0.305 0.185 pCi/g 11/27/18 02:30 12/18/18 03:16 1

Pb-214 4.76 0.303 0.570 0.230 pCi/g 11/27/18 02:30 12/18/18 03:16 1

Tl-208 0.796 0.123 0.147 0.0937 pCi/g 11/27/18 02:30 12/18/18 03:16 1

Lab Sample ID: 160-31847-81Client Sample ID: AB02-WA17-01
Matrix: SolidDate Collected: 11/08/18 11:05

Percent Solids: 96.4Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 11 4.9 1.9 mg/Kg ☼ 12/12/18 10:46 12/22/18 00:13 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/12/18 10:46 12/22/18 00:13 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/12/18 10:46 12/22/18 00:13 10☼Selenium 5.3

0.49 0.19 mg/Kg 12/12/18 10:46 12/22/18 00:13 10☼Uranium 1.8

4.9 1.9 mg/Kg 12/12/18 10:46 12/22/18 00:13 10☼Vanadium 63

Lab Sample ID: 160-31847-82Client Sample ID: AB02-WA18-01
Matrix: SolidDate Collected: 11/08/18 10:40

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 3.53

(2σ+/-)

0.486

(2σ+/-)

112/18/18 03:1911/27/18 02:30pCi/g0.2040.500

RL MDC

0.318

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 02:30 12/18/18 03:19 11.430.8440.8122.07Thorium-234

Ac-228 2.03 0.365 0.420 0.224 pCi/g 11/27/18 02:30 12/18/18 03:19 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.31 0.932 0.963 0.944 pCi/g 11/27/18 02:30 12/18/18 03:19 1

Bi-214 3.53 0.318 0.486 0.204 pCi/g 11/27/18 02:30 12/18/18 03:19 1

K-40 9.71 1.46 1.77 0.579 pCi/g 11/27/18 02:30 12/18/18 03:19 1

Pb-212 1.97 0.186 0.315 0.176 pCi/g 11/27/18 02:30 12/18/18 03:19 1

Pb-214 3.74 0.276 0.477 0.218 pCi/g 11/27/18 02:30 12/18/18 03:19 1

Tl-208 0.678 0.126 0.144 0.0979 pCi/g 11/27/18 02:30 12/18/18 03:19 1

Lab Sample ID: 160-31847-82Client Sample ID: AB02-WA18-01
Matrix: SolidDate Collected: 11/08/18 10:40

Percent Solids: 96.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 9.5 4.5 1.8 mg/Kg ☼ 12/12/18 10:46 12/22/18 00:40 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.2 0.90 mg/Kg 12/12/18 10:46 12/22/18 00:40 10☼Molybdenum ND
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Client Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-82Client Sample ID: AB02-WA18-01
Matrix: SolidDate Collected: 11/08/18 10:40

Percent Solids: 96.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Selenium 3.6 2.2 1.4 mg/Kg ☼ 12/12/18 10:46 12/22/18 00:40 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.45 0.18 mg/Kg 12/12/18 10:46 12/22/18 00:40 10☼Uranium 3.3

4.5 1.8 mg/Kg 12/12/18 10:46 12/22/18 00:40 10☼Vanadium 51

Lab Sample ID: 160-31847-83Client Sample ID: AB02-WA19-01
Matrix: SolidDate Collected: 11/02/18 10:38

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.48

(2σ+/-)

0.260

(2σ+/-)

112/18/18 03:1711/27/18 02:30pCi/g0.1440.500

RL MDC

0.210

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 02:30 12/18/18 03:17 11.390.8460.840U0.877Thorium-234

Ac-228 2.58 0.343 0.432 0.0844 pCi/g 11/27/18 02:30 12/18/18 03:17 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.40 0.798 0.836 0.973 pCi/g 11/27/18 02:30 12/18/18 03:17 1

Bi-214 1.48 0.210 0.260 0.144 pCi/g 11/27/18 02:30 12/18/18 03:17 1

K-40 6.19 1.34 1.48 1.06 pCi/g 11/27/18 02:30 12/18/18 03:17 1

Pb-212 2.14 0.185 0.333 0.168 pCi/g 11/27/18 02:30 12/18/18 03:17 1

Pb-214 1.22 0.199 0.236 0.180 pCi/g 11/27/18 02:30 12/18/18 03:17 1

Tl-208 0.702 0.108 0.130 0.0786 pCi/g 11/27/18 02:30 12/18/18 03:17 1

Lab Sample ID: 160-31847-83Client Sample ID: AB02-WA19-01
Matrix: SolidDate Collected: 11/02/18 10:38

Percent Solids: 96.8Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.8 J 5.1 2.0 mg/Kg ☼ 12/12/18 10:46 12/22/18 00:46 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.0 mg/Kg 12/12/18 10:46 12/22/18 00:46 10☼Molybdenum ND

2.6 1.6 mg/Kg 12/12/18 10:46 12/22/18 00:46 10☼Selenium 4.2

0.51 0.20 mg/Kg 12/12/18 10:46 12/22/18 00:46 10☼Uranium 1.7

5.1 2.0 mg/Kg 12/12/18 10:46 12/22/18 00:46 10☼Vanadium 55
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QC Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 6020B - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 160-405248/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406809 Prep Batch: 405248

RL MDL

Arsenic ND 0.85 0.34 mg/Kg 12/12/18 10:40 12/20/18 04:17 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.170.43 mg/Kg 12/12/18 10:40 12/20/18 04:17 2Molybdenum

ND 0.270.43 mg/Kg 12/12/18 10:40 12/20/18 04:17 2Selenium

ND 0.0340.085 mg/Kg 12/12/18 10:40 12/20/18 04:17 2Uranium

ND 0.340.85 mg/Kg 12/12/18 10:40 12/20/18 04:17 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-405248/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406809 Prep Batch: 405248

Uranium 94.1 93.0 mg/Kg 99 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-405248/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406809 Prep Batch: 405248

Arsenic 161 176 mg/Kg 109.1 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 128 mg/Kg 116.5 70.5 - 129.

1
Selenium 191 215 mg/Kg 112.7 68.6 - 131.

9
Vanadium 56.7 60.0 mg/Kg 105.8 56.8 - 143.

4

Client Sample ID: Matrix SpikeLab Sample ID: 160-31847-B-56-B MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406809 Prep Batch: 405248

Arsenic 5.7 96.5 94.7 mg/Kg 92 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum ND 48.2 43.9 mg/Kg 91 75 - 125☼

Selenium 2.1 J 48.2 39.0 mg/Kg 76 75 - 125☼

Uranium 5.6 96.5 128 F1 mg/Kg 127 75 - 125☼

Vanadium 49 96.5 146 mg/Kg 100 75 - 125☼

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 160-31847-B-56-C MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406809 Prep Batch: 405248

Arsenic 5.7 96.5 95.1 mg/Kg 93 75 - 125 0 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum ND 48.3 45.1 mg/Kg 93 75 - 125 3 35☼

Selenium 2.1 J 48.3 41.0 mg/Kg 80 75 - 125 5 35☼

Uranium 5.6 96.5 101 mg/Kg 99 75 - 125 24 35☼

Vanadium 49 96.5 137 mg/Kg 91 75 - 125 6 35☼
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QC Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 160-405249/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407355 Prep Batch: 405249

RL MDL

Arsenic ND 0.96 0.38 mg/Kg 12/12/18 10:46 12/21/18 21:04 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.190.48 mg/Kg 12/12/18 10:46 12/21/18 21:04 2Molybdenum

ND 0.310.48 mg/Kg 12/12/18 10:46 12/21/18 21:04 2Selenium

ND 0.0380.096 mg/Kg 12/12/18 10:46 12/21/18 21:04 2Uranium

ND 0.380.96 mg/Kg 12/12/18 10:46 12/21/18 21:04 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-405249/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407355 Prep Batch: 405249

Uranium 91.9 92.0 mg/Kg 100 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-405249/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407355 Prep Batch: 405249

Arsenic 161 196 mg/Kg 121.5 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 133 mg/Kg 121.2 70.5 - 129.

1
Selenium 191 230 mg/Kg 120.4 68.6 - 131.

9
Vanadium 56.7 67.1 mg/Kg 118.3 56.8 - 143.

4

Client Sample ID: AB02-WA07-01Lab Sample ID: 160-31847-69 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407355 Prep Batch: 405249

Arsenic 7.9 97.3 102 mg/Kg 97 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum ND 48.7 46.7 mg/Kg 96 75 - 125☼

Selenium 2.4 48.7 45.1 mg/Kg 88 75 - 125☼

Uranium 4.2 97.3 98.4 mg/Kg 97 75 - 125☼

Vanadium 50 97.3 146 mg/Kg 99 75 - 125☼

Client Sample ID: AB02-WA07-01Lab Sample ID: 160-31847-69 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407355 Prep Batch: 405249

Arsenic 7.9 89.3 93.9 mg/Kg 96 75 - 125 8 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum ND 44.6 43.4 mg/Kg 97 75 - 125 7 35☼

Selenium 2.4 44.6 43.2 mg/Kg 91 75 - 125 4 35☼

Uranium 4.2 89.3 95.0 mg/Kg 102 75 - 125 3 35☼

Vanadium 50 89.3 129 mg/Kg 89 75 - 125 12 35☼
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QC Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: AB02-WA15-01Lab Sample ID: 160-31847-79 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407355 Prep Batch: 405249

Arsenic 5.6 96.4 102 mg/Kg 100 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum ND 48.2 46.0 mg/Kg 96 75 - 125☼

Selenium 4.5 48.2 47.6 mg/Kg 90 75 - 125☼

Uranium 2.1 96.4 100 mg/Kg 102 75 - 125☼

Vanadium 57 96.4 159 mg/Kg 106 75 - 125☼

Client Sample ID: AB02-WA15-01Lab Sample ID: 160-31847-79 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407355 Prep Batch: 405249

Arsenic 5.6 86.9 89.6 mg/Kg 97 75 - 125 13 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum ND 43.4 41.6 mg/Kg 96 75 - 125 10 35☼

Selenium 4.5 43.4 42.5 mg/Kg 87 75 - 125 11 35☼

Uranium 2.1 86.9 90.2 mg/Kg 101 75 - 125 11 35☼

Vanadium 57 86.9 145 mg/Kg 102 75 - 125 9 35☼

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-402719/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406233 Prep Batch: 402719

Radium-226

Analyte

U 112/18/18 01:2511/27/18 01:03pCi/g0.269

MDC

0.500

RL

0.08210.0819

(2σ+/-) (2σ+/-)

MB

-0.05868

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/18/18 01:2511/27/18 01:03pCi/g1.360.04900.0489U-0.02343Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/27/18 01:03 12/18/18 01:25 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-402719/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406234 Prep Batch: 402719

Americium-241

Analyte

130-709995.4596.7 10.0 1.10

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 28.0 28.01 2.99 0.210 pCi/g 100 70 - 130

Cobalt-60 12.3 11.81 1.23 0.0963 pCi/g 96 70 - 130
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QC Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: DuplicateLab Sample ID: 160-31847-A-58-C DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406233 Prep Batch: 402719

Radium-226

Analyte

21.951.5972.01 0.251 0.500 0.141

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 0.508 U 0.3135 U 0.684 3.07 pCi/g 0.34 2

Ac-228 22.36F2.1982.93 0.385 0.144

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-212 4.09 2.581 0.709 0.424 pCi/g 2.00 2

Bi-214 2.01 1.597 0.251 0.141 pCi/g 1.95 2

K-40 9.88 8.538 1.48 0.598 pCi/g 1.10 2

Pb-212 2.55 2.411 0.356 0.124 pCi/g 0.57 2

Pb-214 1.84 1.718 0.247 0.159 pCi/g 0.60 2

Tl-208 0.794 0.6994 0.135 0.0843 pCi/g 0.91 2

Client Sample ID: Method BlankLab Sample ID: MB 160-402720/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406230 Prep Batch: 402720

Radium-226

Analyte

U 112/18/18 03:2111/27/18 02:30pCi/g0.292

MDC

0.500

RL

0.09380.0931

(2σ+/-) (2σ+/-)

MB

0.1099

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/18/18 03:2111/27/18 02:30pCi/g1.470.6550.646U-0.9849Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/27/18 02:30 12/18/18 03:21 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-402720/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406228 Prep Batch: 402720

Americium-241

Analyte

130-7010197.4896.7 10.3 1.36

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 28.0 28.50 3.07 0.252 pCi/g 102 70 - 130

Cobalt-60 12.3 12.22 1.30 0.0587 pCi/g 99 70 - 130

Client Sample ID: AB02-WA14-01Lab Sample ID: 160-31847-78 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406227 Prep Batch: 402720

Radium-226

Analyte

21.621.3991.76 0.255 0.500 0.141

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 0.599 U 1.109 0.661 1.08 pCi/g 0.96 2
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QC Sample Results
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Ac-228 20.421.8962.01 0.339 0.0933

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-212 2.76 1.878 0.831 0.742 pCi/g 1.40 2

Bi-214 1.76 1.399 0.255 0.141 pCi/g 1.62 2

K-40 12.0 10.11 1.81 0.602 pCi/g 1.27 2

Pb-212 1.79 1.367 F 0.235 0.168 pCi/g 2.27 2

Pb-214 1.82 1.665 0.254 0.172 pCi/g 0.70 2

Tl-208 0.687 0.5597 0.110 0.0613 pCi/g 1.26 2
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QC Association Summary
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Metals

Prep Batch: 405248

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-31847-60 AB02-MH01-01 Total/NA

Solid 3050B160-31847-61 AB02-MH03-01 Total/NA

Solid 3050B160-31847-62 AB02-WA01-01 Total/NA

Solid 3050B160-31847-63 AB02-WA02-01 Total/NA

Solid 3050B160-31847-64 AB02-WA03-01 Total/NA

Solid 3050B160-31847-65 AB02-WA03-02 Total/NA

Solid 3050B160-31847-66 AB02-WA04-01 Total/NA

Solid 3050B160-31847-67 AB02-WA05-01 Total/NA

Solid 3050BMB 160-405248/1-A Method Blank Total/NA

Solid 3050BLCS 160-405248/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-405248/3-A Lab Control Sample Total/NA

Solid 3050B160-31847-B-56-B MS Matrix Spike Total/NA

Solid 3050B160-31847-B-56-C MSD Matrix Spike Duplicate Total/NA

Prep Batch: 405249

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-31847-68 AB02-WA06-01 Total/NA

Solid 3050B160-31847-69 AB02-WA07-01 Total/NA

Solid 3050B160-31847-70 AB02-WA08-01 Total/NA

Solid 3050B160-31847-71 AB02-WA08-02 Total/NA

Solid 3050B160-31847-72 AB02-WA09-01 Total/NA

Solid 3050B160-31847-73 AB02-WA10-01 Total/NA

Solid 3050B160-31847-74 AB02-WA11-01 Total/NA

Solid 3050B160-31847-75 AB02-WA11-02 Total/NA

Solid 3050B160-31847-76 AB02-WA12-01 Total/NA

Solid 3050B160-31847-77 AB02-WA13-01 Total/NA

Solid 3050B160-31847-78 AB02-WA14-01 Total/NA

Solid 3050B160-31847-79 AB02-WA15-01 Total/NA

Solid 3050B160-31847-80 AB02-WA16-01 Total/NA

Solid 3050B160-31847-81 AB02-WA17-01 Total/NA

Solid 3050B160-31847-82 AB02-WA18-01 Total/NA

Solid 3050B160-31847-83 AB02-WA19-01 Total/NA

Solid 3050BMB 160-405249/1-A Method Blank Total/NA

Solid 3050BLCS 160-405249/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-405249/3-A Lab Control Sample Total/NA

Solid 3050B160-31847-69 MS AB02-WA07-01 Total/NA

Solid 3050B160-31847-69 MSD AB02-WA07-01 Total/NA

Solid 3050B160-31847-79 MS AB02-WA15-01 Total/NA

Solid 3050B160-31847-79 MSD AB02-WA15-01 Total/NA

Analysis Batch: 406809

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 405248160-31847-60 AB02-MH01-01 Total/NA

Solid 6020B 405248160-31847-61 AB02-MH03-01 Total/NA

Solid 6020B 405248160-31847-62 AB02-WA01-01 Total/NA

Solid 6020B 405248160-31847-63 AB02-WA02-01 Total/NA

Solid 6020B 405248160-31847-64 AB02-WA03-01 Total/NA

Solid 6020B 405248160-31847-65 AB02-WA03-02 Total/NA

Solid 6020B 405248160-31847-66 AB02-WA04-01 Total/NA

Solid 6020B 405248160-31847-67 AB02-WA05-01 Total/NA

Solid 6020B 405248MB 160-405248/1-A Method Blank Total/NA
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QC Association Summary
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Metals (Continued)

Analysis Batch: 406809 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 405248LCS 160-405248/2-A Lab Control Sample Total/NA

Solid 6020B 405248LCSSRM 160-405248/3-A Lab Control Sample Total/NA

Solid 6020B 405248160-31847-B-56-B MS Matrix Spike Total/NA

Solid 6020B 405248160-31847-B-56-C MSD Matrix Spike Duplicate Total/NA

Analysis Batch: 407355

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 405249160-31847-68 AB02-WA06-01 Total/NA

Solid 6020B 405249160-31847-69 AB02-WA07-01 Total/NA

Solid 6020B 405249160-31847-70 AB02-WA08-01 Total/NA

Solid 6020B 405249160-31847-71 AB02-WA08-02 Total/NA

Solid 6020B 405249160-31847-72 AB02-WA09-01 Total/NA

Solid 6020B 405249160-31847-73 AB02-WA10-01 Total/NA

Solid 6020B 405249160-31847-74 AB02-WA11-01 Total/NA

Solid 6020B 405249160-31847-75 AB02-WA11-02 Total/NA

Solid 6020B 405249160-31847-76 AB02-WA12-01 Total/NA

Solid 6020B 405249160-31847-77 AB02-WA13-01 Total/NA

Solid 6020B 405249160-31847-78 AB02-WA14-01 Total/NA

Solid 6020B 405249160-31847-79 AB02-WA15-01 Total/NA

Solid 6020B 405249160-31847-80 AB02-WA16-01 Total/NA

Solid 6020B 405249160-31847-81 AB02-WA17-01 Total/NA

Solid 6020B 405249160-31847-82 AB02-WA18-01 Total/NA

Solid 6020B 405249160-31847-83 AB02-WA19-01 Total/NA

Solid 6020B 405249MB 160-405249/1-A Method Blank Total/NA

Solid 6020B 405249LCS 160-405249/2-A Lab Control Sample Total/NA

Solid 6020B 405249LCSSRM 160-405249/3-A Lab Control Sample Total/NA

Solid 6020B 405249160-31847-69 MS AB02-WA07-01 Total/NA

Solid 6020B 405249160-31847-69 MSD AB02-WA07-01 Total/NA

Solid 6020B 405249160-31847-79 MS AB02-WA15-01 Total/NA

Solid 6020B 405249160-31847-79 MSD AB02-WA15-01 Total/NA

General Chemistry

Analysis Batch: 401787

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-31847-60 AB02-MH01-01 Total/NA

Solid Moisture160-31847-61 AB02-MH03-01 Total/NA

Solid Moisture160-31847-62 AB02-WA01-01 Total/NA

Solid Moisture160-31847-63 AB02-WA02-01 Total/NA

Solid Moisture160-31847-64 AB02-WA03-01 Total/NA

Solid Moisture160-31847-65 AB02-WA03-02 Total/NA

Solid Moisture160-31847-66 AB02-WA04-01 Total/NA

Solid Moisture160-31847-67 AB02-WA05-01 Total/NA

Solid Moisture160-31847-68 AB02-WA06-01 Total/NA

Solid Moisture160-31847-69 AB02-WA07-01 Total/NA

Solid Moisture160-31847-70 AB02-WA08-01 Total/NA

Solid Moisture160-31847-71 AB02-WA08-02 Total/NA

Solid Moisture160-31847-72 AB02-WA09-01 Total/NA

Solid Moisture160-31847-73 AB02-WA10-01 Total/NA

Solid Moisture160-31847-74 AB02-WA11-01 Total/NA
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QC Association Summary
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

General Chemistry (Continued)

Analysis Batch: 401787 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-31847-75 AB02-WA11-02 Total/NA

Solid Moisture160-31847-76 AB02-WA12-01 Total/NA

Solid Moisture160-31847-77 AB02-WA13-01 Total/NA

Solid Moisture160-31847-78 AB02-WA14-01 Total/NA

Solid Moisture160-31847-79 AB02-WA15-01 Total/NA

Solid Moisture160-31847-80 AB02-WA16-01 Total/NA

Solid Moisture160-31847-81 AB02-WA17-01 Total/NA

Solid Moisture160-31847-82 AB02-WA18-01 Total/NA

Solid Moisture160-31847-83 AB02-WA19-01 Total/NA

Solid Moisture160-31847-B-58 DU Duplicate Total/NA

Rad

Leach Batch: 401879

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-31847-60 AB02-MH01-01 Total/NA

Solid Dry and Grind160-31847-61 AB02-MH03-01 Total/NA

Solid Dry and Grind160-31847-62 AB02-WA01-01 Total/NA

Solid Dry and Grind160-31847-63 AB02-WA02-01 Total/NA

Solid Dry and Grind160-31847-64 AB02-WA03-01 Total/NA

Solid Dry and Grind160-31847-65 AB02-WA03-02 Total/NA

Solid Dry and Grind160-31847-66 AB02-WA04-01 Total/NA

Solid Dry and Grind160-31847-67 AB02-WA05-01 Total/NA

Solid Dry and Grind160-31847-68 AB02-WA06-01 Total/NA

Solid Dry and Grind160-31847-69 AB02-WA07-01 Total/NA

Solid Dry and Grind160-31847-70 AB02-WA08-01 Total/NA

Solid Dry and Grind160-31847-71 AB02-WA08-02 Total/NA

Solid Dry and Grind160-31847-72 AB02-WA09-01 Total/NA

Solid Dry and Grind160-31847-73 AB02-WA10-01 Total/NA

Solid Dry and Grind160-31847-74 AB02-WA11-01 Total/NA

Solid Dry and Grind160-31847-75 AB02-WA11-02 Total/NA

Solid Dry and Grind160-31847-76 AB02-WA12-01 Total/NA

Solid Dry and Grind160-31847-77 AB02-WA13-01 Total/NA

Solid Dry and Grind160-31847-78 AB02-WA14-01 Total/NA

Solid Dry and Grind160-31847-79 AB02-WA15-01 Total/NA

Solid Dry and Grind160-31847-80 AB02-WA16-01 Total/NA

Solid Dry and Grind160-31847-81 AB02-WA17-01 Total/NA

Solid Dry and Grind160-31847-82 AB02-WA18-01 Total/NA

Solid Dry and Grind160-31847-83 AB02-WA19-01 Total/NA

Solid Dry and Grind160-31847-78 DU AB02-WA14-01 Total/NA

Solid Dry and Grind160-31847-A-58-C DU Duplicate Total/NA

Prep Batch: 402719

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 401879160-31847-60 AB02-MH01-01 Total/NA

Solid Fill_Geo-21 401879160-31847-61 AB02-MH03-01 Total/NA

Solid Fill_Geo-21 401879160-31847-62 AB02-WA01-01 Total/NA

Solid Fill_Geo-21 401879160-31847-63 AB02-WA02-01 Total/NA

Solid Fill_Geo-21 401879160-31847-64 AB02-WA03-01 Total/NA

Solid Fill_Geo-21 401879160-31847-65 AB02-WA03-02 Total/NA
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QC Association Summary
TestAmerica Job ID: 160-31847-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Rad (Continued)

Prep Batch: 402719 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 401879160-31847-66 AB02-WA04-01 Total/NA

Solid Fill_Geo-21 401879160-31847-67 AB02-WA05-01 Total/NA

Solid Fill_Geo-21 401879160-31847-68 AB02-WA06-01 Total/NA

Solid Fill_Geo-21 401879160-31847-69 AB02-WA07-01 Total/NA

Solid Fill_Geo-21 401879160-31847-70 AB02-WA08-01 Total/NA

Solid Fill_Geo-21 401879160-31847-71 AB02-WA08-02 Total/NA

Solid Fill_Geo-21 401879160-31847-72 AB02-WA09-01 Total/NA

Solid Fill_Geo-21 401879160-31847-73 AB02-WA10-01 Total/NA

Solid Fill_Geo-21 401879160-31847-74 AB02-WA11-01 Total/NA

Solid Fill_Geo-21 401879160-31847-75 AB02-WA11-02 Total/NA

Solid Fill_Geo-21 401879160-31847-76 AB02-WA12-01 Total/NA

Solid Fill_Geo-21 401879160-31847-77 AB02-WA13-01 Total/NA

Solid Fill_Geo-21MB 160-402719/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-402719/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 401879160-31847-A-58-C DU Duplicate Total/NA

Prep Batch: 402720

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 401879160-31847-78 AB02-WA14-01 Total/NA

Solid Fill_Geo-21 401879160-31847-79 AB02-WA15-01 Total/NA

Solid Fill_Geo-21 401879160-31847-80 AB02-WA16-01 Total/NA

Solid Fill_Geo-21 401879160-31847-81 AB02-WA17-01 Total/NA

Solid Fill_Geo-21 401879160-31847-82 AB02-WA18-01 Total/NA

Solid Fill_Geo-21 401879160-31847-83 AB02-WA19-01 Total/NA

Solid Fill_Geo-21MB 160-402720/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-402720/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 401879160-31847-78 DU AB02-WA14-01 Total/NA
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

TestAmerica Job ID: 160-31847-2
Client Project/Site: Cameron Area Mine Sites - En Pro Holding
Sampling Event: Fall 2018
Revision: 1

For:
ARCADIS U.S., Inc.
200 S. Michigan Ave
Suite 2000
Chicago, Illinois 60604

Attn: Ms. Allison Wilding

Authorized for release by:
2/12/2019 2:54:00 PM
Chenise Lambert-Sykes, Project Manager I
(314)298-8566
chenise.lambert-sykes@testamericainc.com

Designee for

Ivan Vania, Project Manager II
(314)298-8566
ivan.vania@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 160-31847-2
Project/Site: Cameron Area Mine Sites - En Pro Holding

Job ID: 160-31847-2

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: ARCADIS U.S., Inc.

Project: Cameron Area Mine Sites - En Pro Holding

Report Number: 160-31847-2

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 
solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 

sample-specific unless otherwise stated elsewhere in this narrative.

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 
receipt.

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report.

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

Rev1: This report has been revised to associated the correct COC with the job series.  

RECEIPT

The samples were received on 11/15/2018 1:50 PM; the samples arrived in good condition, properly preserved and, where required, on 
ice.  The temperatures of the 26 coolers at receipt time were 0.4º C, 0.7º C, 0.7º C, 0.9º C, 1.2º C, 1.3º C, 1.4º C, 2.2º C, 18.0º C, 18.0º C, 

18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, and 18.0º 
C.
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 160-31847-2
Project/Site: Cameron Area Mine Sites - En Pro Holding

Job ID: 160-31847-2 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

Receipt Exceptions
The Chain-of-Custody (COC) was incomplete as received and/or improperly completed.  The sampler's name was not documented on the 

COC.

METALS ICP/MS

Samples AB02-GS01-01 (160-31847-46), AB02-GS01-02 (160-31847-47), AB02-GS02-01 (160-31847-48), AB02-GS02-02 
(160-31847-49), AB02-GS03-01 (160-31847-50), AB02-GS04-01 (160-31847-51), AB02-MH02-01 (160-31847-52), AB02-GS05-01 

(160-31847-53), AB02-GS06-01 (160-31847-54), AB02-GS07-01 (160-31847-55), AB02-GS08-01 (160-31847-56), AB02-GS09-01 

(160-31847-57), AB02-GS10-01 (160-31847-58), AB02-GS11-01 (160-31847-59), DUP-01 (160-31847-245), DUP-02 (160-31847-246) 
and DUP-03 (160-31847-247) were analyzed for Metals ICP/MS in accordance with SW 846. The samples were prepared on 12/07/2018, 

12/12/2018 and 12/14/2018 and analyzed on 12/20/2018 and 12/22/2018. 

Preparation Batches 160-404565 and 160-405248, Analytical Batch 160-406809:

The following samples were diluted due to the abundance of non-target analytes: AB02-GS01-01 (160-31847-46), AB02-GS01-02 
(160-31847-47), AB02-GS02-01 (160-31847-48), AB02-GS02-02 (160-31847-49), AB02-GS03-01 (160-31847-50), AB02-GS04-01 
(160-31847-51), AB02-MH02-01 (160-31847-52), AB02-GS05-01 (160-31847-53), AB02-GS06-01 (160-31847-54), AB02-GS07-01 

(160-31847-55), AB02-GS08-01 (160-31847-56), AB02-GS08-01 (160-31847-56[MS]), AB02-GS08-01 (160-31847-56[MSD]), 
AB02-GS09-01 (160-31847-57), AB02-GS10-01 (160-31847-58), AB02-GS11-01 (160-31847-59), (160-31847-B-19-A), (160-31847-B-19-B 
MS), (160-31847-B-19-C MSD), (160-31847-B-19-A PDS), (160-31847-B-19-A SD), (160-31847-B-56-B MS), (160-31847-B-56-C MSD), 
(160-31847-B-56-A PDS), and (160-31847-B-56-A SD).  Elevated reporting limits (RLs) are provided.  

The matrix spike / matrix spike duplicate (MS/MSD) recoveries for preparation batch 160-405248 and analytical batch 160-406809 were 
outside control limits for uranium.  Sample matrix interference and/or non-homogeneity are suspected  because the associated laboratory 
control sample (LCS) recovery was within acceptance limits:  AB02-GS08-01 (160-31847-56[MS]), AB02-GS08-01 (160-31847-56[MSD]), 
(160-31847-B-56-B MS), and (160-31847-B-56-C MSD). 

Due to linear range check (LRC) failures, the linear range for uranium has been lowered to the concentration of the highest calibration 
standard (200ppb).  The LCS was above the linear range, but was within acceptable recovery limits:  (LCS 160-404565/2-A) and (LCS 
160-405248/2-A).  

Preparation Batch 160-405772, Analytical Batch 160-407356: 

The following samples were diluted due to the abundance of non-target analytes:  DUP-01 (160-31847-245), DUP-02 (160-31847-246), 
DUP-03 (160-31847-247), (160-31847-B-213-A), (160-31847-B-213-B MS), (160-31847-B-213-C MSD), (160-31847-B-213-A PDS), and 
(160-31847-B-213-A SD).  Elevated reporting limits (RLs) are provided.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

PERCENT SOLIDS

Samples AB02-GS01-01 (160-31847-46), AB02-GS01-02 (160-31847-47), AB02-GS02-01 (160-31847-48), AB02-GS02-02 
(160-31847-49), AB02-GS03-01 (160-31847-50), AB02-GS04-01 (160-31847-51), AB02-MH02-01 (160-31847-52), AB02-GS05-01 

(160-31847-53), AB02-GS06-01 (160-31847-54), AB02-GS07-01 (160-31847-55), AB02-GS08-01 (160-31847-56), AB02-GS09-01 
(160-31847-57), AB02-GS10-01 (160-31847-58), AB02-GS11-01 (160-31847-59), DUP-01 (160-31847-245), DUP-02 (160-31847-246) 

and DUP-03 (160-31847-247) were analyzed for percent solids in accordance with EPA Method 160.3 MOD. The samples were analyzed 

on 11/19/2018, 11/20/2018 and 11/21/2018. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

RADIUM-226 BY GAMMA SPEC (21 DAY INGROWTH)

Samples AB02-GS01-01 (160-31847-46), AB02-GS01-02 (160-31847-47), AB02-GS02-01 (160-31847-48), AB02-GS02-02 
(160-31847-49), AB02-GS03-01 (160-31847-50), AB02-GS04-01 (160-31847-51), AB02-MH02-01 (160-31847-52), AB02-GS05-01 

(160-31847-53), AB02-GS06-01 (160-31847-54), AB02-GS07-01 (160-31847-55), AB02-GS08-01 (160-31847-56), AB02-GS09-01 
(160-31847-57), AB02-GS10-01 (160-31847-58), AB02-GS11-01 (160-31847-59), DUP-01 (160-31847-245), DUP-02 (160-31847-246) 

and DUP-03 (160-31847-247) were analyzed for Radium-226 by gamma spec (21 day ingrowth) in accordance with EPA 901.1. The 

samples were leached on 11/20/2018 and 11/23/2018, prepared on 11/26/2018 and 11/27/2018 and analyzed on 12/17/2018, 12/18/2018 
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 160-31847-2
Project/Site: Cameron Area Mine Sites - En Pro Holding

Job ID: 160-31847-2 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

and 12/19/2018. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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Login Sample Receipt Checklist

Client: ARCADIS U.S., Inc. Job Number: 160-31847-2

Login Number: 31847

Question Answer Comment

Creator: Vania, Ivan H

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

FalseIs the Field Sampler's name present on COC? Refer to Job Narrative for details.

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

N/AMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica St. Louis
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Definitions/Glossary
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Qualifiers

Metals

Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

F1 MS and/or MSD Recovery is outside acceptance limits.

Rad

Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Rad TICs

Qualifier Description

F Duplicate RPD exceeds the control limit

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)
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Method Summary
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method Method Description LaboratoryProtocol

SW8466020B Metals (ICP/MS) TAL SL

EPAMoisture Percent Moisture TAL SL

EPA901.1 Radium-226 & Other Gamma Emitters (GS) TAL SL

SW8463050B Preparation,  Metals TAL SL

NoneDry and Grind Preparation, Dry and Grind TAL SL

NoneFill_Geo-21 Fill Geometry, 21-Day In-Growth TAL SL

Protocol References:

EPA = US Environmental Protection Agency

None = None

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-31847-46 AB02-GS01-01 Solid 10/31/18 11:51 11/15/18 13:50

160-31847-47 AB02-GS01-02 Solid 10/31/18 12:01 11/15/18 13:50

160-31847-48 AB02-GS02-01 Solid 11/02/18 11:44 11/15/18 13:50

160-31847-49 AB02-GS02-02 Solid 11/02/18 11:46 11/15/18 13:50

160-31847-50 AB02-GS03-01 Solid 10/31/18 11:11 11/15/18 13:50

160-31847-51 AB02-GS04-01 Solid 10/31/18 10:23 11/15/18 13:50

160-31847-52 AB02-MH02-01 Solid 11/02/18 10:37 11/15/18 13:50

160-31847-53 AB02-GS05-01 Solid 10/31/18 10:50 11/15/18 13:50

160-31847-54 AB02-GS06-01 Solid 10/31/18 11:41 11/15/18 13:50

160-31847-55 AB02-GS07-01 Solid 11/02/18 11:05 11/15/18 13:50

160-31847-56 AB02-GS08-01 Solid 11/02/18 10:45 11/15/18 13:50

160-31847-57 AB02-GS09-01 Solid 11/02/18 11:07 11/15/18 13:50

160-31847-58 AB02-GS10-01 Solid 11/02/18 10:57 11/15/18 13:50

160-31847-59 AB02-GS11-01 Solid 11/02/18 11:02 11/15/18 13:50

160-31847-245 DUP-01 Solid 11/02/18 00:00 11/15/18 13:50

160-31847-246 DUP-02 Solid 11/02/18 00:00 11/15/18 13:50

160-31847-247 DUP-03 Solid 11/02/18 00:00 11/15/18 13:50
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Client Sample Results
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-46Client Sample ID: AB02-GS01-01
Matrix: SolidDate Collected: 10/31/18 11:51

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 3.40

(2σ+/-)

0.468

(2σ+/-)

112/17/18 07:3411/26/18 13:17pCi/g0.1500.500

RL MDC

0.306

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 13:17 12/17/18 07:34 11.370.8560.8341.72Thorium-234

Ac-228 2.31 0.331 0.406 0.289 pCi/g 11/26/18 13:17 12/17/18 07:34 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 3.40 0.306 0.468 0.150 pCi/g 11/26/18 13:17 12/17/18 07:34 1

K-40 3.74 0.921 0.998 0.567 pCi/g 11/26/18 13:17 12/17/18 07:34 1

Pb-212 2.18 0.197 0.344 0.193 pCi/g 11/26/18 13:17 12/17/18 07:34 1

Pb-214 3.43 0.261 0.442 0.181 pCi/g 11/26/18 13:17 12/17/18 07:34 1

Tl-208 0.755 0.128 0.150 0.104 pCi/g 11/26/18 13:17 12/17/18 07:34 1

Lab Sample ID: 160-31847-46Client Sample ID: AB02-GS01-01
Matrix: SolidDate Collected: 10/31/18 11:51

Percent Solids: 96.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.2 J 4.9 1.9 mg/Kg ☼ 12/07/18 11:17 12/20/18 03:30 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/07/18 11:17 12/20/18 03:30 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/07/18 11:17 12/20/18 03:30 10☼Selenium ND

0.49 0.19 mg/Kg 12/07/18 11:17 12/20/18 03:30 10☼Uranium 6.1

4.9 1.9 mg/Kg 12/07/18 11:17 12/20/18 03:30 10☼Vanadium 69

Lab Sample ID: 160-31847-47Client Sample ID: AB02-GS01-02
Matrix: SolidDate Collected: 10/31/18 12:01

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.72

(2σ+/-)

0.389

(2σ+/-)

112/17/18 07:3711/26/18 13:17pCi/g0.1660.500

RL MDC

0.266

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 13:17 12/17/18 07:37 11.530.8780.8551.78Thorium-234

Ac-228 2.30 0.284 0.369 0.226 pCi/g 11/26/18 13:17 12/17/18 07:37 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.44 1.04 1.07 0.997 pCi/g 11/26/18 13:17 12/17/18 07:37 1

Bi-214 2.72 0.266 0.389 0.166 pCi/g 11/26/18 13:17 12/17/18 07:37 1

K-40 3.16 0.965 1.02 0.898 pCi/g 11/26/18 13:17 12/17/18 07:37 1

Pb-212 2.24 0.188 0.346 0.183 pCi/g 11/26/18 13:17 12/17/18 07:37 1

Pb-214 3.24 0.263 0.427 0.205 pCi/g 11/26/18 13:17 12/17/18 07:37 1

Tl-208 0.755 0.128 0.150 0.0988 pCi/g 11/26/18 13:17 12/17/18 07:37 1
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Client Sample Results
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-47Client Sample ID: AB02-GS01-02
Matrix: SolidDate Collected: 10/31/18 12:01

Percent Solids: 95.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.2 J 5.2 2.1 mg/Kg ☼ 12/07/18 11:17 12/20/18 03:36 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.0 mg/Kg 12/07/18 11:17 12/20/18 03:36 10☼Molybdenum ND

2.6 1.7 mg/Kg 12/07/18 11:17 12/20/18 03:36 10☼Selenium ND

0.52 0.21 mg/Kg 12/07/18 11:17 12/20/18 03:36 10☼Uranium 8.1

5.2 2.1 mg/Kg 12/07/18 11:17 12/20/18 03:36 10☼Vanadium 78

Lab Sample ID: 160-31847-48Client Sample ID: AB02-GS02-01
Matrix: SolidDate Collected: 11/02/18 11:44

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.12

(2σ+/-)

0.229

(2σ+/-)

112/17/18 07:4011/26/18 13:17pCi/g0.1500.500

RL MDC

0.197

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 13:17 12/17/18 07:40 11.160.7560.745U1.14Thorium-234

Ac-228 1.32 0.217 0.256 0.186 pCi/g 11/26/18 13:17 12/17/18 07:40 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.12 0.197 0.229 0.150 pCi/g 11/26/18 13:17 12/17/18 07:40 1

K-40 16.6 1.86 2.52 0.708 pCi/g 11/26/18 13:17 12/17/18 07:40 1

Pb-212 1.36 0.153 0.234 0.131 pCi/g 11/26/18 13:17 12/17/18 07:40 1

Pb-214 0.979 0.163 0.192 0.154 pCi/g 11/26/18 13:17 12/17/18 07:40 1

Tl-208 0.423 0.0892 0.0994 0.0691 pCi/g 11/26/18 13:17 12/17/18 07:40 1

Lab Sample ID: 160-31847-48Client Sample ID: AB02-GS02-01
Matrix: SolidDate Collected: 11/02/18 11:44

Percent Solids: 94.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.9 J 4.8 1.9 mg/Kg ☼ 12/07/18 11:17 12/20/18 03:43 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.96 mg/Kg 12/07/18 11:17 12/20/18 03:43 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/07/18 11:17 12/20/18 03:43 10☼Selenium 2.7

0.48 0.19 mg/Kg 12/07/18 11:17 12/20/18 03:43 10☼Uranium 1.6

4.8 1.9 mg/Kg 12/07/18 11:17 12/20/18 03:43 10☼Vanadium 46

Lab Sample ID: 160-31847-49Client Sample ID: AB02-GS02-02
Matrix: SolidDate Collected: 11/02/18 11:46

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.937

(2σ+/-)

0.293

(2σ+/-)

112/17/18 07:3411/26/18 13:17pCi/g0.2350.500

RL MDC

0.272

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 13:17 12/17/18 07:34 13.471.101.10U0.0923Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-49Client Sample ID: AB02-GS02-02
Matrix: SolidDate Collected: 11/02/18 11:46

Date Received: 11/15/18 13:50

Ac-228 1.28 0.438 0.462 0.391 pCi/g 11/26/18 13:17 12/17/18 07:34 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.937 0.272 0.293 0.235 pCi/g 11/26/18 13:17 12/17/18 07:34 1

K-40 17.6 2.29 3.06 1.13 pCi/g 11/26/18 13:17 12/17/18 07:34 1

Pb-212 1.49 0.190 0.259 0.193 pCi/g 11/26/18 13:17 12/17/18 07:34 1

Pb-214 0.967 0.213 0.241 0.195 pCi/g 11/26/18 13:17 12/17/18 07:34 1

Tl-208 0.473 0.134 0.144 0.120 pCi/g 11/26/18 13:17 12/17/18 07:34 1

Lab Sample ID: 160-31847-49Client Sample ID: AB02-GS02-02
Matrix: SolidDate Collected: 11/02/18 11:46

Percent Solids: 95.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 4.9 2.0 mg/Kg ☼ 12/07/18 11:17 12/20/18 04:10 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.98 mg/Kg 12/07/18 11:17 12/20/18 04:10 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/07/18 11:17 12/20/18 04:10 10☼Selenium 2.9

0.49 0.20 mg/Kg 12/07/18 11:17 12/20/18 04:10 10☼Uranium 1.5

4.9 2.0 mg/Kg 12/07/18 11:17 12/20/18 04:10 10☼Vanadium 48

Lab Sample ID: 160-31847-50Client Sample ID: AB02-GS03-01
Matrix: SolidDate Collected: 10/31/18 11:11

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.10

(2σ+/-)

0.257

(2σ+/-)

112/17/18 07:3611/26/18 13:17pCi/g0.1820.500

RL MDC

0.230

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 13:17 12/17/18 07:36 11.420.7670.763U0.728Thorium-234

Ac-228 1.76 0.294 0.344 0.168 pCi/g 11/26/18 13:17 12/17/18 07:36 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.84 0.783 0.806 0.766 pCi/g 11/26/18 13:17 12/17/18 07:36 1

Bi-214 1.10 0.230 0.257 0.182 pCi/g 11/26/18 13:17 12/17/18 07:36 1

K-40 9.09 1.51 1.78 0.677 pCi/g 11/26/18 13:17 12/17/18 07:36 1

Pb-212 1.76 0.171 0.285 0.134 pCi/g 11/26/18 13:17 12/17/18 07:36 1

Pb-214 1.16 0.193 0.228 0.149 pCi/g 11/26/18 13:17 12/17/18 07:36 1

Tl-208 0.604 0.0999 0.118 0.0533 pCi/g 11/26/18 13:17 12/17/18 07:36 1

Lab Sample ID: 160-31847-50Client Sample ID: AB02-GS03-01
Matrix: SolidDate Collected: 10/31/18 11:11

Percent Solids: 94.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.5 J 5.2 2.1 mg/Kg ☼ 12/12/18 10:40 12/20/18 04:37 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.0 mg/Kg 12/12/18 10:40 12/20/18 04:37 10☼Molybdenum ND

2.6 1.7 mg/Kg 12/12/18 10:40 12/20/18 04:37 10☼Selenium 2.3 J
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Client Sample Results
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-50Client Sample ID: AB02-GS03-01
Matrix: SolidDate Collected: 10/31/18 11:11

Percent Solids: 94.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 1.2 0.52 0.21 mg/Kg ☼ 12/12/18 10:40 12/20/18 04:37 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.2 2.1 mg/Kg 12/12/18 10:40 12/20/18 04:37 10☼Vanadium 58

Lab Sample ID: 160-31847-51Client Sample ID: AB02-GS04-01
Matrix: SolidDate Collected: 10/31/18 10:23

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.36

(2σ+/-)

0.314

(2σ+/-)

112/17/18 07:3811/26/18 13:17pCi/g0.2570.500

RL MDC

0.280

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 13:17 12/17/18 07:38 11.430.8610.848U1.38Thorium-234

Ac-228 1.83 0.301 0.355 0.396 pCi/g 11/26/18 13:17 12/17/18 07:38 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.57 0.898 0.937 0.659 pCi/g 11/26/18 13:17 12/17/18 07:38 1

Bi-214 1.36 0.280 0.314 0.257 pCi/g 11/26/18 13:17 12/17/18 07:38 1

K-40 9.21 1.73 1.97 0.783 pCi/g 11/26/18 13:17 12/17/18 07:38 1

Pb-212 2.17 0.211 0.351 0.159 pCi/g 11/26/18 13:17 12/17/18 07:38 1

Pb-214 1.33 0.204 0.246 0.221 pCi/g 11/26/18 13:17 12/17/18 07:38 1

Tl-208 0.688 0.130 0.149 0.0897 pCi/g 11/26/18 13:17 12/17/18 07:38 1

Lab Sample ID: 160-31847-51Client Sample ID: AB02-GS04-01
Matrix: SolidDate Collected: 10/31/18 10:23

Percent Solids: 94.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 6.8 5.2 2.1 mg/Kg ☼ 12/12/18 10:40 12/20/18 04:43 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.0 mg/Kg 12/12/18 10:40 12/20/18 04:43 10☼Molybdenum ND

2.6 1.7 mg/Kg 12/12/18 10:40 12/20/18 04:43 10☼Selenium 4.2

0.52 0.21 mg/Kg 12/12/18 10:40 12/20/18 04:43 10☼Uranium 2.9

5.2 2.1 mg/Kg 12/12/18 10:40 12/20/18 04:43 10☼Vanadium 82

Lab Sample ID: 160-31847-52Client Sample ID: AB02-MH02-01
Matrix: SolidDate Collected: 11/02/18 10:37

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.51

(2σ+/-)

0.283

(2σ+/-)

112/17/18 07:3711/26/18 13:17pCi/g0.1800.500

RL MDC

0.238

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 13:17 12/17/18 07:37 11.350.7740.764U1.10Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-52Client Sample ID: AB02-MH02-01
Matrix: SolidDate Collected: 11/02/18 10:37

Date Received: 11/15/18 13:50

Ac-228 2.06 0.280 0.349 0.224 pCi/g 11/26/18 13:17 12/17/18 07:37 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.51 0.238 0.283 0.180 pCi/g 11/26/18 13:17 12/17/18 07:37 1

K-40 13.3 1.82 2.26 0.665 pCi/g 11/26/18 13:17 12/17/18 07:37 1

Pb-212 1.78 0.162 0.246 0.123 pCi/g 11/26/18 13:17 12/17/18 07:37 1

Pb-214 1.88 0.200 0.276 0.186 pCi/g 11/26/18 13:17 12/17/18 07:37 1

Tl-208 0.691 0.109 0.130 0.0653 pCi/g 11/26/18 13:17 12/17/18 07:37 1

Lab Sample ID: 160-31847-52Client Sample ID: AB02-MH02-01
Matrix: SolidDate Collected: 11/02/18 10:37

Percent Solids: 95.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 15 4.8 1.9 mg/Kg ☼ 12/12/18 10:40 12/20/18 04:50 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.96 mg/Kg 12/12/18 10:40 12/20/18 04:50 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/12/18 10:40 12/20/18 04:50 10☼Selenium 2.9

0.48 0.19 mg/Kg 12/12/18 10:40 12/20/18 04:50 10☼Uranium 2.4

4.8 1.9 mg/Kg 12/12/18 10:40 12/20/18 04:50 10☼Vanadium 49

Lab Sample ID: 160-31847-53Client Sample ID: AB02-GS05-01
Matrix: SolidDate Collected: 10/31/18 10:50

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.36

(2σ+/-)

0.248

(2σ+/-)

112/17/18 08:2511/26/18 13:17pCi/g0.1550.500

RL MDC

0.203

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 13:17 12/17/18 08:25 11.070.6770.6651.14Thorium-234

Ac-228 1.70 0.224 0.284 0.124 pCi/g 11/26/18 13:17 12/17/18 08:25 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.66 0.678 0.732 0.487 pCi/g 11/26/18 13:17 12/17/18 08:25 1

Bi-214 1.36 0.203 0.248 0.155 pCi/g 11/26/18 13:17 12/17/18 08:25 1

K-40 12.2 1.34 1.83 0.544 pCi/g 11/26/18 13:17 12/17/18 08:25 1

Pb-212 1.65 0.143 0.257 0.127 pCi/g 11/26/18 13:17 12/17/18 08:25 1

Pb-214 1.68 0.157 0.235 0.158 pCi/g 11/26/18 13:17 12/17/18 08:25 1

Tl-208 0.561 0.101 0.116 0.0735 pCi/g 11/26/18 13:17 12/17/18 08:25 1

Lab Sample ID: 160-31847-53Client Sample ID: AB02-GS05-01
Matrix: SolidDate Collected: 10/31/18 10:50

Percent Solids: 95.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 9.7 4.9 2.0 mg/Kg ☼ 12/12/18 10:40 12/20/18 04:57 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 0.98 mg/Kg 12/12/18 10:40 12/20/18 04:57 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 10:40 12/20/18 04:57 10☼Selenium 4.9
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Client Sample Results
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-53Client Sample ID: AB02-GS05-01
Matrix: SolidDate Collected: 10/31/18 10:50

Percent Solids: 95.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 2.5 0.49 0.20 mg/Kg ☼ 12/12/18 10:40 12/20/18 04:57 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.9 2.0 mg/Kg 12/12/18 10:40 12/20/18 04:57 10☼Vanadium 74

Lab Sample ID: 160-31847-54Client Sample ID: AB02-GS06-01
Matrix: SolidDate Collected: 10/31/18 11:41

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 4.94

(2σ+/-)

0.647

(2σ+/-)

112/17/18 08:2611/26/18 13:17pCi/g0.2420.500

RL MDC

0.406

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 13:17 12/17/18 08:26 11.750.9320.9091.84Thorium-234

Ac-228 2.37 0.352 0.426 0.291 pCi/g 11/26/18 13:17 12/17/18 08:26 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.30 0.841 0.873 1.04 pCi/g 11/26/18 13:17 12/17/18 08:26 1

Bi-214 4.94 0.406 0.647 0.242 pCi/g 11/26/18 13:17 12/17/18 08:26 1

K-40 9.09 1.60 1.84 1.01 pCi/g 11/26/18 13:17 12/17/18 08:26 1

Pb-212 1.90 0.194 0.277 0.196 pCi/g 11/26/18 13:17 12/17/18 08:26 1

Pb-214 4.69 0.340 0.585 0.255 pCi/g 11/26/18 13:17 12/17/18 08:26 1

Tl-208 0.613 0.130 0.144 0.111 pCi/g 11/26/18 13:17 12/17/18 08:26 1

Lab Sample ID: 160-31847-54Client Sample ID: AB02-GS06-01
Matrix: SolidDate Collected: 10/31/18 11:41

Percent Solids: 94.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.9 4.7 1.9 mg/Kg ☼ 12/12/18 10:40 12/20/18 05:04 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.94 mg/Kg 12/12/18 10:40 12/20/18 05:04 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/12/18 10:40 12/20/18 05:04 10☼Selenium 2.7

0.47 0.19 mg/Kg 12/12/18 10:40 12/20/18 05:04 10☼Uranium 4.0

4.7 1.9 mg/Kg 12/12/18 10:40 12/20/18 05:04 10☼Vanadium 80

Lab Sample ID: 160-31847-55Client Sample ID: AB02-GS07-01
Matrix: SolidDate Collected: 11/02/18 11:05

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 3.51

(2σ+/-)

0.482

(2σ+/-)

112/17/18 08:2611/26/18 13:17pCi/g0.2160.500

RL MDC

0.315

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 13:17 12/17/18 08:26 11.320.8410.8281.32Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-55Client Sample ID: AB02-GS07-01
Matrix: SolidDate Collected: 11/02/18 11:05

Date Received: 11/15/18 13:50

Ac-228 2.00 0.287 0.352 0.261 pCi/g 11/26/18 13:17 12/17/18 08:26 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.28 0.825 0.858 0.742 pCi/g 11/26/18 13:17 12/17/18 08:26 1

Bi-214 3.51 0.315 0.482 0.216 pCi/g 11/26/18 13:17 12/17/18 08:26 1

K-40 6.89 1.24 1.43 0.578 pCi/g 11/26/18 13:17 12/17/18 08:26 1

Pb-212 1.92 0.182 0.308 0.169 pCi/g 11/26/18 13:17 12/17/18 08:26 1

Pb-214 3.89 0.279 0.492 0.206 pCi/g 11/26/18 13:17 12/17/18 08:26 1

Tl-208 0.618 0.105 0.123 0.0765 pCi/g 11/26/18 13:17 12/17/18 08:26 1

Lab Sample ID: 160-31847-55Client Sample ID: AB02-GS07-01
Matrix: SolidDate Collected: 11/02/18 11:05

Percent Solids: 94.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.4 J 5.0 2.0 mg/Kg ☼ 12/12/18 10:40 12/20/18 05:10 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/12/18 10:40 12/20/18 05:10 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 10:40 12/20/18 05:10 10☼Selenium 2.5

0.50 0.20 mg/Kg 12/12/18 10:40 12/20/18 05:10 10☼Uranium 7.1

5.0 2.0 mg/Kg 12/12/18 10:40 12/20/18 05:10 10☼Vanadium 85

Lab Sample ID: 160-31847-56Client Sample ID: AB02-GS08-01
Matrix: SolidDate Collected: 11/02/18 10:45

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 4.14

(2σ+/-)

0.536

(2σ+/-)

112/17/18 08:2711/26/18 13:17pCi/g0.1730.500

RL MDC

0.318

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 13:17 12/17/18 08:27 13.620.7800.778U-0.515Thorium-234

Ac-228 2.07 0.368 0.424 0.234 pCi/g 11/26/18 13:17 12/17/18 08:27 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 4.14 0.318 0.536 0.173 pCi/g 11/26/18 13:17 12/17/18 08:27 1

K-40 11.4 1.37 1.80 0.638 pCi/g 11/26/18 13:17 12/17/18 08:27 1

Pb-212 1.70 0.166 0.276 0.174 pCi/g 11/26/18 13:17 12/17/18 08:27 1

Pb-214 4.14 0.283 0.515 0.219 pCi/g 11/26/18 13:17 12/17/18 08:27 1

Tl-208 0.684 0.119 0.139 0.0949 pCi/g 11/26/18 13:17 12/17/18 08:27 1

Lab Sample ID: 160-31847-56Client Sample ID: AB02-GS08-01
Matrix: SolidDate Collected: 11/02/18 10:45

Percent Solids: 95.4Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.7 4.6 1.8 mg/Kg ☼ 12/12/18 10:40 12/20/18 05:37 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.92 mg/Kg 12/12/18 10:40 12/20/18 05:37 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/12/18 10:40 12/20/18 05:37 10☼Selenium 2.1 J
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Client Sample Results
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-56Client Sample ID: AB02-GS08-01
Matrix: SolidDate Collected: 11/02/18 10:45

Percent Solids: 95.4Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 5.6 F1 0.46 0.18 mg/Kg ☼ 12/12/18 10:40 12/20/18 05:37 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.6 1.8 mg/Kg 12/12/18 10:40 12/20/18 05:37 10☼Vanadium 49

Lab Sample ID: 160-31847-57Client Sample ID: AB02-GS09-01
Matrix: SolidDate Collected: 11/02/18 11:07

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.11

(2σ+/-)

0.209

(2σ+/-)

112/17/18 08:3311/26/18 13:17pCi/g0.1580.500

RL MDC

0.174

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 13:17 12/17/18 08:33 11.240.6730.664U0.955Thorium-234

Ac-228 1.86 0.242 0.308 0.156 pCi/g 11/26/18 13:17 12/17/18 08:33 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.17 0.636 0.675 0.618 pCi/g 11/26/18 13:17 12/17/18 08:33 1

Bi-214 1.11 0.174 0.209 0.158 pCi/g 11/26/18 13:17 12/17/18 08:33 1

K-40 5.08 0.975 1.10 0.593 pCi/g 11/26/18 13:17 12/17/18 08:33 1

Pb-212 1.83 0.158 0.284 0.120 pCi/g 11/26/18 13:17 12/17/18 08:33 1

Pb-214 1.30 0.183 0.227 0.161 pCi/g 11/26/18 13:17 12/17/18 08:33 1

Tl-208 0.623 0.108 0.126 0.0792 pCi/g 11/26/18 13:17 12/17/18 08:33 1

Lab Sample ID: 160-31847-57Client Sample ID: AB02-GS09-01
Matrix: SolidDate Collected: 11/02/18 11:07

Percent Solids: 97.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 8.2 5.0 2.0 mg/Kg ☼ 12/12/18 10:40 12/20/18 06:11 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/12/18 10:40 12/20/18 06:11 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 10:40 12/20/18 06:11 10☼Selenium 2.7

0.50 0.20 mg/Kg 12/12/18 10:40 12/20/18 06:11 10☼Uranium 2.6

5.0 2.0 mg/Kg 12/12/18 10:40 12/20/18 06:11 10☼Vanadium 69

Lab Sample ID: 160-31847-58Client Sample ID: AB02-GS10-01
Matrix: SolidDate Collected: 11/02/18 10:57

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.01

(2σ+/-)

0.337

(2σ+/-)

112/18/18 01:2311/27/18 01:03pCi/g0.1570.500

RL MDC

0.269

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 01:23 11.510.9120.911U0.508Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-58Client Sample ID: AB02-GS10-01
Matrix: SolidDate Collected: 11/02/18 10:57

Date Received: 11/15/18 13:50

Ac-228 2.93 0.387 0.488 0.235 pCi/g 11/27/18 01:03 12/18/18 01:23 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 4.09 1.27 1.34 1.02 pCi/g 11/27/18 01:03 12/18/18 01:23 1

Bi-214 2.01 0.269 0.337 0.157 pCi/g 11/27/18 01:03 12/18/18 01:23 1

K-40 9.88 1.68 1.95 0.748 pCi/g 11/27/18 01:03 12/18/18 01:23 1

Pb-212 2.55 0.207 0.337 0.164 pCi/g 11/27/18 01:03 12/18/18 01:23 1

Pb-214 1.84 0.262 0.322 0.209 pCi/g 11/27/18 01:03 12/18/18 01:23 1

Tl-208 0.794 0.136 0.158 0.100 pCi/g 11/27/18 01:03 12/18/18 01:23 1

Lab Sample ID: 160-31847-58Client Sample ID: AB02-GS10-01
Matrix: SolidDate Collected: 11/02/18 10:57

Percent Solids: 95.6Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 9.3 5.0 2.0 mg/Kg ☼ 12/12/18 10:40 12/20/18 06:18 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/12/18 10:40 12/20/18 06:18 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 10:40 12/20/18 06:18 10☼Selenium ND

0.50 0.20 mg/Kg 12/12/18 10:40 12/20/18 06:18 10☼Uranium 2.6

5.0 2.0 mg/Kg 12/12/18 10:40 12/20/18 06:18 10☼Vanadium 94

Lab Sample ID: 160-31847-59Client Sample ID: AB02-GS11-01
Matrix: SolidDate Collected: 11/02/18 11:02

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.43

(2σ+/-)

0.258

(2σ+/-)

112/18/18 01:2211/27/18 01:03pCi/g0.1410.500

RL MDC

0.211

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 01:03 12/18/18 01:22 11.990.6110.606U0.638Thorium-234

Ac-228 2.03 0.315 0.377 0.154 pCi/g 11/27/18 01:03 12/18/18 01:22 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.39 0.886 0.920 0.748 pCi/g 11/27/18 01:03 12/18/18 01:22 1

Bi-214 1.43 0.211 0.258 0.141 pCi/g 11/27/18 01:03 12/18/18 01:22 1

K-40 7.11 1.33 1.52 0.803 pCi/g 11/27/18 01:03 12/18/18 01:22 1

Pb-212 1.56 0.155 0.255 0.161 pCi/g 11/27/18 01:03 12/18/18 01:22 1

Pb-214 1.38 0.187 0.236 0.140 pCi/g 11/27/18 01:03 12/18/18 01:22 1

Tl-208 0.590 0.104 0.121 0.0787 pCi/g 11/27/18 01:03 12/18/18 01:22 1

Lab Sample ID: 160-31847-59Client Sample ID: AB02-GS11-01
Matrix: SolidDate Collected: 11/02/18 11:02

Percent Solids: 94.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.5 J 5.1 2.0 mg/Kg ☼ 12/12/18 10:40 12/20/18 06:24 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.0 mg/Kg 12/12/18 10:40 12/20/18 06:24 10☼Molybdenum ND
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Client Sample Results
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-59Client Sample ID: AB02-GS11-01
Matrix: SolidDate Collected: 11/02/18 11:02

Percent Solids: 94.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Selenium 4.8 2.6 1.6 mg/Kg ☼ 12/12/18 10:40 12/20/18 06:24 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.51 0.20 mg/Kg 12/12/18 10:40 12/20/18 06:24 10☼Uranium 2.0

5.1 2.0 mg/Kg 12/12/18 10:40 12/20/18 06:24 10☼Vanadium 60

Lab Sample ID: 160-31847-245Client Sample ID: DUP-01
Matrix: SolidDate Collected: 11/02/18 00:00

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.79

(2σ+/-)

0.297

(2σ+/-)

112/19/18 07:4611/27/18 23:55pCi/g0.1380.500

RL MDC

0.234

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 23:55 12/19/18 07:46 11.540.8420.8211.69Thorium-234

Ac-228 2.01 0.296 0.359 0.185 pCi/g 11/27/18 23:55 12/19/18 07:46 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.12 0.953 1.00 0.718 pCi/g 11/27/18 23:55 12/19/18 07:46 1

Bi-214 1.79 0.234 0.297 0.138 pCi/g 11/27/18 23:55 12/19/18 07:46 1

K-40 6.61 1.21 1.38 0.741 pCi/g 11/27/18 23:55 12/19/18 07:46 1

Pb-212 2.02 0.182 0.278 0.147 pCi/g 11/27/18 23:55 12/19/18 07:46 1

Pb-214 1.60 0.217 0.271 0.199 pCi/g 11/27/18 23:55 12/19/18 07:46 1

Tl-208 0.660 0.105 0.124 0.0706 pCi/g 11/27/18 23:55 12/19/18 07:46 1

Lab Sample ID: 160-31847-245Client Sample ID: DUP-01
Matrix: SolidDate Collected: 11/02/18 00:00

Percent Solids: 97.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 8.8 4.9 1.9 mg/Kg ☼ 12/14/18 09:01 12/22/18 09:04 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/14/18 09:01 12/22/18 09:04 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/14/18 09:01 12/22/18 09:04 10☼Selenium 2.3 J

0.49 0.19 mg/Kg 12/14/18 09:01 12/22/18 09:04 10☼Uranium 3.1

4.9 1.9 mg/Kg 12/14/18 09:01 12/22/18 09:04 10☼Vanadium 70

Lab Sample ID: 160-31847-246Client Sample ID: DUP-02
Matrix: SolidDate Collected: 11/02/18 00:00

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.13

(2σ+/-)

0.225

(2σ+/-)

112/19/18 07:4311/27/18 23:55pCi/g0.1670.500

RL MDC

0.192

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 23:55 12/19/18 07:43 11.150.7280.720U0.970Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-246Client Sample ID: DUP-02
Matrix: SolidDate Collected: 11/02/18 00:00

Date Received: 11/15/18 13:50

Ac-228 1.35 0.296 0.327 0.171 pCi/g 11/27/18 23:55 12/19/18 07:43 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.48 1.06 1.09 0.923 pCi/g 11/27/18 23:55 12/19/18 07:43 1

Bi-214 1.13 0.192 0.225 0.167 pCi/g 11/27/18 23:55 12/19/18 07:43 1

K-40 12.3 1.67 2.09 0.605 pCi/g 11/27/18 23:55 12/19/18 07:43 1

Pb-212 1.48 0.160 0.250 0.143 pCi/g 11/27/18 23:55 12/19/18 07:43 1

Pb-214 1.32 0.200 0.243 0.152 pCi/g 11/27/18 23:55 12/19/18 07:43 1

Tl-208 0.610 0.0999 0.118 0.0628 pCi/g 11/27/18 23:55 12/19/18 07:43 1

Lab Sample ID: 160-31847-246Client Sample ID: DUP-02
Matrix: SolidDate Collected: 11/02/18 00:00

Percent Solids: 97.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 7.2 4.5 1.8 mg/Kg ☼ 12/14/18 09:01 12/22/18 09:11 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.90 mg/Kg 12/14/18 09:01 12/22/18 09:11 10☼Molybdenum ND

2.3 1.4 mg/Kg 12/14/18 09:01 12/22/18 09:11 10☼Selenium 3.6

0.45 0.18 mg/Kg 12/14/18 09:01 12/22/18 09:11 10☼Uranium 2.0

4.5 1.8 mg/Kg 12/14/18 09:01 12/22/18 09:11 10☼Vanadium 60

Lab Sample ID: 160-31847-247Client Sample ID: DUP-03
Matrix: SolidDate Collected: 11/02/18 00:00

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 3.98

(2σ+/-)

0.561

(2σ+/-)

112/19/18 07:4711/27/18 23:55pCi/g0.2490.500

RL MDC

0.379

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 23:55 12/19/18 07:47 11.340.9870.9163.30Thorium-234

Ac-228 1.77 0.295 0.346 0.207 pCi/g 11/27/18 23:55 12/19/18 07:47 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.73 1.05 1.09 0.942 pCi/g 11/27/18 23:55 12/19/18 07:47 1

Bi-214 3.98 0.379 0.561 0.249 pCi/g 11/27/18 23:55 12/19/18 07:47 1

K-40 10.5 1.53 1.87 0.899 pCi/g 11/27/18 23:55 12/19/18 07:47 1

Pb-212 1.75 0.170 0.283 0.169 pCi/g 11/27/18 23:55 12/19/18 07:47 1

Pb-214 3.85 0.312 0.507 0.216 pCi/g 11/27/18 23:55 12/19/18 07:47 1

Tl-208 0.687 0.119 0.138 0.0926 pCi/g 11/27/18 23:55 12/19/18 07:47 1

U-238 3.30 0.916 0.987 1.34 pCi/g 11/27/18 23:55 12/19/18 07:47 1

Lab Sample ID: 160-31847-247Client Sample ID: DUP-03
Matrix: SolidDate Collected: 11/02/18 00:00

Percent Solids: 96.2Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 13 5.2 2.1 mg/Kg ☼ 12/14/18 09:01 12/22/18 09:17 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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Client Sample Results
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-247Client Sample ID: DUP-03
Matrix: SolidDate Collected: 11/02/18 00:00

Percent Solids: 96.2Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Molybdenum ND 2.6 1.0 mg/Kg ☼ 12/14/18 09:01 12/22/18 09:17 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.7 mg/Kg 12/14/18 09:01 12/22/18 09:17 10☼Selenium 3.7

0.52 0.21 mg/Kg 12/14/18 09:01 12/22/18 09:17 10☼Uranium 4.7

5.2 2.1 mg/Kg 12/14/18 09:01 12/22/18 09:17 10☼Vanadium 79
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QC Sample Results
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 6020B - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 160-404565/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406809 Prep Batch: 404565

RL MDL

Arsenic ND 0.95 0.38 mg/Kg 12/07/18 11:17 12/20/18 01:16 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.190.48 mg/Kg 12/07/18 11:17 12/20/18 01:16 2Molybdenum

ND 0.310.48 mg/Kg 12/07/18 11:17 12/20/18 01:16 2Selenium

ND 0.0380.095 mg/Kg 12/07/18 11:17 12/20/18 01:16 2Uranium

ND 0.380.95 mg/Kg 12/07/18 11:17 12/20/18 01:16 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-404565/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406809 Prep Batch: 404565

Uranium 96.2 99.4 mg/Kg 103 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-404565/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406809 Prep Batch: 404565

Arsenic 161 182 mg/Kg 113.1 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 139 mg/Kg 126.5 70.5 - 129.

1
Selenium 191 226 mg/Kg 118.6 68.6 - 131.

9
Vanadium 56.7 59.3 mg/Kg 104.6 56.8 - 143.

4

Client Sample ID: Matrix SpikeLab Sample ID: 160-31847-B-19-B MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406809 Prep Batch: 404565

Arsenic 3.6 J 86.5 87.7 mg/Kg 97 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum ND 43.3 43.2 mg/Kg 100 75 - 125☼

Selenium 5.8 43.3 45.0 mg/Kg 91 75 - 125☼

Uranium 1.2 86.5 89.1 mg/Kg 102 75 - 125☼

Vanadium 30 86.5 112 mg/Kg 96 75 - 125☼

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 160-31847-B-19-C MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406809 Prep Batch: 404565

Arsenic 3.6 J 98.0 98.5 mg/Kg 97 75 - 125 12 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum ND 49.0 50.3 mg/Kg 103 75 - 125 15 35☼

Selenium 5.8 49.0 49.8 mg/Kg 90 75 - 125 10 35☼

Uranium 1.2 98.0 106 mg/Kg 107 75 - 125 17 35☼

Vanadium 30 98.0 123 mg/Kg 96 75 - 125 9 35☼
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QC Sample Results
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 160-405248/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406809 Prep Batch: 405248

RL MDL

Arsenic ND 0.85 0.34 mg/Kg 12/12/18 10:40 12/20/18 04:17 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.170.43 mg/Kg 12/12/18 10:40 12/20/18 04:17 2Molybdenum

ND 0.270.43 mg/Kg 12/12/18 10:40 12/20/18 04:17 2Selenium

ND 0.0340.085 mg/Kg 12/12/18 10:40 12/20/18 04:17 2Uranium

ND 0.340.85 mg/Kg 12/12/18 10:40 12/20/18 04:17 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-405248/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406809 Prep Batch: 405248

Uranium 94.1 93.0 mg/Kg 99 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-405248/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406809 Prep Batch: 405248

Arsenic 161 176 mg/Kg 109.1 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 128 mg/Kg 116.5 70.5 - 129.

1
Selenium 191 215 mg/Kg 112.7 68.6 - 131.

9
Vanadium 56.7 60.0 mg/Kg 105.8 56.8 - 143.

4

Client Sample ID: AB02-GS08-01Lab Sample ID: 160-31847-56 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406809 Prep Batch: 405248

Arsenic 5.7 96.5 94.7 mg/Kg 92 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum ND 48.2 43.9 mg/Kg 91 75 - 125☼

Selenium 2.1 J 48.2 39.0 mg/Kg 76 75 - 125☼

Uranium 5.6 F1 96.5 128 F1 mg/Kg 127 75 - 125☼

Vanadium 49 96.5 146 mg/Kg 100 75 - 125☼

Client Sample ID: AB02-GS08-01Lab Sample ID: 160-31847-56 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406809 Prep Batch: 405248

Arsenic 5.7 96.5 95.1 mg/Kg 93 75 - 125 0 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum ND 48.3 45.1 mg/Kg 93 75 - 125 3 35☼

Selenium 2.1 J 48.3 41.0 mg/Kg 80 75 - 125 5 35☼

Uranium 5.6 F1 96.5 101 mg/Kg 99 75 - 125 24 35☼

Vanadium 49 96.5 137 mg/Kg 91 75 - 125 6 35☼
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QC Sample Results
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 160-405772/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405772

RL MDL

Arsenic ND 0.91 0.36 mg/Kg 12/14/18 09:01 12/22/18 06:16 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.180.45 mg/Kg 12/14/18 09:01 12/22/18 06:16 2Molybdenum

ND 0.290.45 mg/Kg 12/14/18 09:01 12/22/18 06:16 2Selenium

ND 0.0360.091 mg/Kg 12/14/18 09:01 12/22/18 06:16 2Uranium

ND 0.360.91 mg/Kg 12/14/18 09:01 12/22/18 06:16 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-405772/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405772

Uranium 99.7 107 mg/Kg 107 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-405772/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405772

Arsenic 161 173 mg/Kg 107.2 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 119 mg/Kg 107.8 70.5 - 129.

1
Selenium 191 200 mg/Kg 104.9 68.6 - 131.

9
Vanadium 56.7 67.4 mg/Kg 118.8 56.8 - 143.

4

Client Sample ID: Matrix SpikeLab Sample ID: 160-31847-B-213-B MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405772

Arsenic 7.7 98.4 107 mg/Kg 101 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum 1.5 J 49.2 49.1 mg/Kg 97 75 - 125☼

Selenium 2.9 49.2 53.2 mg/Kg 102 75 - 125☼

Uranium 13 98.4 103 mg/Kg 91 75 - 125☼

Vanadium 56 98.4 149 mg/Kg 94 75 - 125☼

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 160-31847-B-213-C MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405772

Arsenic 7.7 93.8 101 mg/Kg 99 75 - 125 6 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum 1.5 J 46.9 46.1 mg/Kg 95 75 - 125 6 35☼

Selenium 2.9 46.9 48.1 mg/Kg 96 75 - 125 10 35☼

Uranium 13 93.8 95.3 mg/Kg 87 75 - 125 8 35☼

Vanadium 56 93.8 144 mg/Kg 94 75 - 125 3 35☼
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QC Sample Results
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-402661/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406061 Prep Batch: 402661

Radium-226

Analyte

U 112/17/18 06:5611/26/18 13:17pCi/g0.280

MDC

0.500

RL

0.08110.0809

(2σ+/-) (2σ+/-)

MB

-0.05868

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/17/18 06:5611/26/18 13:17pCi/g0.9800.3700.370U0.1560Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/26/18 13:17 12/17/18 06:56 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-402661/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406060 Prep Batch: 402661

Americium-241

Analyte

130-7010198.0196.7 11.5 1.24

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 28.0 30.60 3.21 0.278 pCi/g 109 70 - 130

Cobalt-60 12.3 13.29 1.38 0.160 pCi/g 108 70 - 130

Client Sample ID: DuplicateLab Sample ID: 160-31847-A-21-C DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406061 Prep Batch: 402661

Radium-226

Analyte

22.051.4281.82 0.220 0.500 0.120

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 1.03 U -0.4512 U 1.51 2.50 pCi/g 1.82 2

Ac-228 20.671.3901.53 0.295 0.180

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-214 1.82 1.428 F 0.220 0.120 pCi/g 2.05 2

K-40 11.5 11.27 1.75 0.652 pCi/g 0.14 2

Pb-212 1.27 1.477 0.230 0.111 pCi/g 1.33 2

Pb-214 1.76 1.639 0.250 0.138 pCi/g 0.65 2

Tl-208 0.512 0.4478 0.0914 0.0605 pCi/g 0.91 2

Client Sample ID: Method BlankLab Sample ID: MB 160-402719/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406233 Prep Batch: 402719

Radium-226

Analyte

U 112/18/18 01:2511/27/18 01:03pCi/g0.269

MDC

0.500

RL

0.08210.0819

(2σ+/-) (2σ+/-)

MB

-0.05868

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/18/18 01:2511/27/18 01:03pCi/g1.360.04900.0489U-0.02343Thorium-234
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QC Sample Results
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 160-402719/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406233 Prep Batch: 402719

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/27/18 01:03 12/18/18 01:25 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-402719/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406234 Prep Batch: 402719

Americium-241

Analyte

130-709995.4596.7 10.0 1.10

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 28.0 28.01 2.99 0.210 pCi/g 100 70 - 130

Cobalt-60 12.3 11.81 1.23 0.0963 pCi/g 96 70 - 130

Client Sample ID: AB02-GS10-01Lab Sample ID: 160-31847-58 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406233 Prep Batch: 402719

Radium-226

Analyte

21.951.5972.01 0.251 0.500 0.141

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 0.508 U 0.3135 U 0.684 3.07 pCi/g 0.34 2

Ac-228 22.36F2.1982.93 0.385 0.144

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-212 4.09 2.581 0.709 0.424 pCi/g 2.00 2

Bi-214 2.01 1.597 0.251 0.141 pCi/g 1.95 2

K-40 9.88 8.538 1.48 0.598 pCi/g 1.10 2

Pb-212 2.55 2.411 0.356 0.124 pCi/g 0.57 2

Pb-214 1.84 1.718 0.247 0.159 pCi/g 0.60 2

Tl-208 0.794 0.6994 0.135 0.0843 pCi/g 0.91 2

Client Sample ID: Method BlankLab Sample ID: MB 160-403043/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406527 Prep Batch: 403043

Radium-226

Analyte

U 112/19/18 06:4811/27/18 23:55pCi/g0.385

MDC

0.500

RL

0.1820.182

(2σ+/-) (2σ+/-)

MB

-0.1391

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/19/18 06:4811/27/18 23:55pCi/g1.040.6120.612U0.1451Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/27/18 23:55 12/19/18 06:48 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected
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QC Sample Results
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-403043/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406526 Prep Batch: 403043

Americium-241

Analyte

130-7010298.3696.7 11.6 1.32

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 28.0 30.67 3.22 0.271 pCi/g 110 70 - 130

Cobalt-60 12.3 13.20 1.38 0.156 pCi/g 107 70 - 130

Client Sample ID: DuplicateLab Sample ID: 160-31847-A-238-C DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406527 Prep Batch: 403043

Radium-226

Analyte

20.6227.2528.6 2.93 0.500 0.335

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 12.5 12.98 2.26 2.54 pCi/g 0.29 2

Ac-228 20.721.7651.50 0.551 0.648

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-214 28.6 27.25 2.93 0.335 pCi/g 0.62 2

K-40 15.3 15.52 2.91 1.71 pCi/g 0.12 2

Pb-210 21.0 21.93 5.77 5.75 pCi/g 0.25 2

Pb-212 1.36 1.478 0.285 0.294 pCi/g 0.57 2

Pb-214 28.3 29.03 3.08 0.431 pCi/g 0.35 2

Tl-208 0.546 0.5690 0.192 0.178 pCi/g 0.16 2

U-238 12.5 12.98 2.26 2.54 pCi/g 0.29 2
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QC Association Summary
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Metals

Prep Batch: 404565

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-31847-46 AB02-GS01-01 Total/NA

Solid 3050B160-31847-47 AB02-GS01-02 Total/NA

Solid 3050B160-31847-48 AB02-GS02-01 Total/NA

Solid 3050B160-31847-49 AB02-GS02-02 Total/NA

Solid 3050BMB 160-404565/1-A Method Blank Total/NA

Solid 3050BLCS 160-404565/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-404565/3-A Lab Control Sample Total/NA

Solid 3050B160-31847-B-19-B MS Matrix Spike Total/NA

Solid 3050B160-31847-B-19-C MSD Matrix Spike Duplicate Total/NA

Prep Batch: 405248

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-31847-50 AB02-GS03-01 Total/NA

Solid 3050B160-31847-51 AB02-GS04-01 Total/NA

Solid 3050B160-31847-52 AB02-MH02-01 Total/NA

Solid 3050B160-31847-53 AB02-GS05-01 Total/NA

Solid 3050B160-31847-54 AB02-GS06-01 Total/NA

Solid 3050B160-31847-55 AB02-GS07-01 Total/NA

Solid 3050B160-31847-56 AB02-GS08-01 Total/NA

Solid 3050B160-31847-57 AB02-GS09-01 Total/NA

Solid 3050B160-31847-58 AB02-GS10-01 Total/NA

Solid 3050B160-31847-59 AB02-GS11-01 Total/NA

Solid 3050BMB 160-405248/1-A Method Blank Total/NA

Solid 3050BLCS 160-405248/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-405248/3-A Lab Control Sample Total/NA

Solid 3050B160-31847-56 MS AB02-GS08-01 Total/NA

Solid 3050B160-31847-56 MSD AB02-GS08-01 Total/NA

Prep Batch: 405772

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-31847-245 DUP-01 Total/NA

Solid 3050B160-31847-246 DUP-02 Total/NA

Solid 3050B160-31847-247 DUP-03 Total/NA

Solid 3050BMB 160-405772/1-A Method Blank Total/NA

Solid 3050BLCS 160-405772/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-405772/3-A Lab Control Sample Total/NA

Solid 3050B160-31847-B-213-B MS Matrix Spike Total/NA

Solid 3050B160-31847-B-213-C MSD Matrix Spike Duplicate Total/NA

Analysis Batch: 406809

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 404565160-31847-46 AB02-GS01-01 Total/NA

Solid 6020B 404565160-31847-47 AB02-GS01-02 Total/NA

Solid 6020B 404565160-31847-48 AB02-GS02-01 Total/NA

Solid 6020B 404565160-31847-49 AB02-GS02-02 Total/NA

Solid 6020B 405248160-31847-50 AB02-GS03-01 Total/NA

Solid 6020B 405248160-31847-51 AB02-GS04-01 Total/NA

Solid 6020B 405248160-31847-52 AB02-MH02-01 Total/NA

Solid 6020B 405248160-31847-53 AB02-GS05-01 Total/NA

Solid 6020B 405248160-31847-54 AB02-GS06-01 Total/NA

Solid 6020B 405248160-31847-55 AB02-GS07-01 Total/NA
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QC Association Summary
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Metals (Continued)

Analysis Batch: 406809 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 405248160-31847-56 AB02-GS08-01 Total/NA

Solid 6020B 405248160-31847-57 AB02-GS09-01 Total/NA

Solid 6020B 405248160-31847-58 AB02-GS10-01 Total/NA

Solid 6020B 405248160-31847-59 AB02-GS11-01 Total/NA

Solid 6020B 404565MB 160-404565/1-A Method Blank Total/NA

Solid 6020B 405248MB 160-405248/1-A Method Blank Total/NA

Solid 6020B 404565LCS 160-404565/2-A Lab Control Sample Total/NA

Solid 6020B 405248LCS 160-405248/2-A Lab Control Sample Total/NA

Solid 6020B 404565LCSSRM 160-404565/3-A Lab Control Sample Total/NA

Solid 6020B 405248LCSSRM 160-405248/3-A Lab Control Sample Total/NA

Solid 6020B 405248160-31847-56 MS AB02-GS08-01 Total/NA

Solid 6020B 405248160-31847-56 MSD AB02-GS08-01 Total/NA

Solid 6020B 404565160-31847-B-19-B MS Matrix Spike Total/NA

Solid 6020B 404565160-31847-B-19-C MSD Matrix Spike Duplicate Total/NA

Analysis Batch: 407356

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 405772160-31847-245 DUP-01 Total/NA

Solid 6020B 405772160-31847-246 DUP-02 Total/NA

Solid 6020B 405772160-31847-247 DUP-03 Total/NA

Solid 6020B 405772MB 160-405772/1-A Method Blank Total/NA

Solid 6020B 405772LCS 160-405772/2-A Lab Control Sample Total/NA

Solid 6020B 405772LCSSRM 160-405772/3-A Lab Control Sample Total/NA

Solid 6020B 405772160-31847-B-213-B MS Matrix Spike Total/NA

Solid 6020B 405772160-31847-B-213-C MSD Matrix Spike Duplicate Total/NA

General Chemistry

Analysis Batch: 401786

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-31847-46 AB02-GS01-01 Total/NA

Solid Moisture160-31847-47 AB02-GS01-02 Total/NA

Solid Moisture160-31847-48 AB02-GS02-01 Total/NA

Solid Moisture160-31847-49 AB02-GS02-02 Total/NA

Solid Moisture160-31847-50 AB02-GS03-01 Total/NA

Solid Moisture160-31847-51 AB02-GS04-01 Total/NA

Solid Moisture160-31847-52 AB02-MH02-01 Total/NA

Solid Moisture160-31847-53 AB02-GS05-01 Total/NA

Solid Moisture160-31847-54 AB02-GS06-01 Total/NA

Solid Moisture160-31847-55 AB02-GS07-01 Total/NA

Solid Moisture160-31847-56 AB02-GS08-01 Total/NA

Solid Moisture160-31847-57 AB02-GS09-01 Total/NA

Solid Moisture160-31847-57 DU AB02-GS09-01 Total/NA

Solid Moisture160-31847-B-1 DU Duplicate Total/NA

Analysis Batch: 401787

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-31847-58 AB02-GS10-01 Total/NA

Solid Moisture160-31847-59 AB02-GS11-01 Total/NA

Solid Moisture160-31847-58 DU AB02-GS10-01 Total/NA
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QC Association Summary
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

General Chemistry (Continued)

Analysis Batch: 402307

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-31847-245 DUP-01 Total/NA

Solid Moisture160-31847-246 DUP-02 Total/NA

Solid Moisture160-31847-247 DUP-03 Total/NA

Solid Moisture160-31847-B-211 DU Duplicate Total/NA

Rad

Leach Batch: 401821

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-31847-46 AB02-GS01-01 Total/NA

Solid Dry and Grind160-31847-47 AB02-GS01-02 Total/NA

Solid Dry and Grind160-31847-A-21-C DU Duplicate Total/NA

Leach Batch: 401879

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-31847-48 AB02-GS02-01 Total/NA

Solid Dry and Grind160-31847-49 AB02-GS02-02 Total/NA

Solid Dry and Grind160-31847-50 AB02-GS03-01 Total/NA

Solid Dry and Grind160-31847-51 AB02-GS04-01 Total/NA

Solid Dry and Grind160-31847-52 AB02-MH02-01 Total/NA

Solid Dry and Grind160-31847-53 AB02-GS05-01 Total/NA

Solid Dry and Grind160-31847-54 AB02-GS06-01 Total/NA

Solid Dry and Grind160-31847-55 AB02-GS07-01 Total/NA

Solid Dry and Grind160-31847-56 AB02-GS08-01 Total/NA

Solid Dry and Grind160-31847-57 AB02-GS09-01 Total/NA

Solid Dry and Grind160-31847-58 AB02-GS10-01 Total/NA

Solid Dry and Grind160-31847-59 AB02-GS11-01 Total/NA

Solid Dry and Grind160-31847-58 DU AB02-GS10-01 Total/NA

Leach Batch: 402356

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-31847-245 DUP-01 Total/NA

Solid Dry and Grind160-31847-246 DUP-02 Total/NA

Solid Dry and Grind160-31847-247 DUP-03 Total/NA

Solid Dry and Grind160-31847-A-238-C DU Duplicate Total/NA

Prep Batch: 402661

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 401821160-31847-46 AB02-GS01-01 Total/NA

Solid Fill_Geo-21 401821160-31847-47 AB02-GS01-02 Total/NA

Solid Fill_Geo-21 401879160-31847-48 AB02-GS02-01 Total/NA

Solid Fill_Geo-21 401879160-31847-49 AB02-GS02-02 Total/NA

Solid Fill_Geo-21 401879160-31847-50 AB02-GS03-01 Total/NA

Solid Fill_Geo-21 401879160-31847-51 AB02-GS04-01 Total/NA

Solid Fill_Geo-21 401879160-31847-52 AB02-MH02-01 Total/NA

Solid Fill_Geo-21 401879160-31847-53 AB02-GS05-01 Total/NA

Solid Fill_Geo-21 401879160-31847-54 AB02-GS06-01 Total/NA

Solid Fill_Geo-21 401879160-31847-55 AB02-GS07-01 Total/NA

Solid Fill_Geo-21 401879160-31847-56 AB02-GS08-01 Total/NA

Solid Fill_Geo-21 401879160-31847-57 AB02-GS09-01 Total/NA
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QC Association Summary
TestAmerica Job ID: 160-31847-2Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Rad (Continued)

Prep Batch: 402661 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21MB 160-402661/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-402661/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 401821160-31847-A-21-C DU Duplicate Total/NA

Prep Batch: 402719

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 401879160-31847-58 AB02-GS10-01 Total/NA

Solid Fill_Geo-21 401879160-31847-59 AB02-GS11-01 Total/NA

Solid Fill_Geo-21MB 160-402719/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-402719/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 401879160-31847-58 DU AB02-GS10-01 Total/NA

Prep Batch: 403043

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 402356160-31847-245 DUP-01 Total/NA

Solid Fill_Geo-21 402356160-31847-246 DUP-02 Total/NA

Solid Fill_Geo-21 402356160-31847-247 DUP-03 Total/NA

Solid Fill_Geo-21MB 160-403043/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-403043/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 402356160-31847-A-238-C DU Duplicate Total/NA
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SUMMARY 

This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 160-31847-3 for 
samples collected in association with the Cameron Area Mine Sites, A&B No. 2 and A&B No. 3 
Abandoned Uranium Mines, Cameron Chapter, Navajo Nation, located in Coconino County, Arizona. The 
review was conducted as a Tier II evaluation and included review of data package completeness. Only 
analytical data as reported by the laboratory were reviewed for this validation. Field documentation was 
not included in this review. Included with this assessment are the validation annotated sample result 
sheets and chain of custody records. Analyses were performed for the samples listed in the table below. 

Sample ID Laboratory ID Matrix 
Sample 

Collection 
Date 

Parent Sample 
Analysis 

Metals Radio. Misc.

AB02-BSA1-01 160-31847-1 Soil 11/3/2018  X X  

AB02-BSA1-02 160-31847-2 Soil 11/3/2018  X X  

AB02-BSA1-03 160-31847-3 Soil 11/3/2018  X X  

AB02-BSA1-04 160-31847-4 Soil 11/3/2018  X X  

AB02-BSA1-05 160-31847-5 Soil 11/3/2018  X X  

AB02-BSA1-06 160-31847-6 Soil 11/3/2018  X X  

AB02-BSA1-07 160-31847-7 Soil 11/3/2018  X X  

AB02-BSA1-08 160-31847-8 Soil 11/3/2018  X X  

AB02-BSA1-09 160-31847-9 Soil 11/3/2018  X X  

AB02-BSA1-10 160-31847-10 Soil 11/3/2018  X X  

AB02-BSA1-11 160-31847-11 Soil 11/3/2018  X X  

AB02-BSA1-12 160-31847-12 Soil 11/3/2018  X X  

AB02-BSA1-13 160-31847-13 Soil 11/3/2018  X X  

AB02-BSA1-14 160-31847-14 Soil 11/3/2018  X X  

AB02-BSA1-15 160-31847-15 Soil 11/3/2018  X X  

AB02-BSA2-01 160-31847-16 Soil 11/3/2018  X X  

AB02-BSA2-02 160-31847-17 Soil 11/3/2018  X X  

AB02-BSA2-03 160-31847-18 Soil 11/3/2018  X X  

AB02-BSA2-04 160-31847-19 Soil 11/3/2018  X X  

AB02-BSA2-05 160-31847-20 Soil 11/3/2018  X X  

AB02-BSA2-06 160-31847-21 Soil 11/3/2018  X X  

AB02-BSA2-07 160-31847-22 Soil 11/3/2018  X X  

AB02-BSA2-08 160-31847-23 Soil 11/3/2018  X X  

AB02-BSA2-09 160-31847-24 Soil 11/3/2018  X X  

AB02-BSA2-10 160-31847-25 Soil 11/3/2018  X X  

AB02-BSA2-11 160-31847-26 Soil 11/3/2018  X X  

AB02-BSA2-12 160-31847-27 Soil 11/3/2018  X X  

AB02-BSA2-13 160-31847-28 Soil 11/3/2018  X X  
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Sample ID Laboratory ID Matrix 
Sample 

Collection 
Date 

Parent Sample 
Analysis 

Metals Radio. Misc.

AB02-BSA2-14 160-31847-29 Soil 11/3/2018  X X  

AB02-BSA2-15 160-31847-30 Soil 11/3/2018  X X  

DUP-04 160-31847-248 Soil 11/3/2018 AB02-BSA1-08 X X  

DUP-05 160-31847-249 Soil 11/3/2018 AB02-BSA2-04 X X  

Notes: 
1. As specified on the chain of custody records, the matrix spike/matrix spike duplicate (MS/MSD) analyses were performed 

using samples AB02-BSA1-08 and AB02-BSA2-04. 
2. Misc. = miscellaneous 
3. Radio. = radiological 
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ANALYTICAL DATA PACKAGE DOCUMENTATION 

The table below presents the evaluation of the data package completeness. 

Items Reviewed 

Reported 
Performance 
Acceptable 

Not 
Required No Yes No Yes 

1. Sample receipt condition  X  X  

2. Requested analyses and sample results  X  X  

3. Master tracking list  X  X  

4. Methods of analysis  X  X  

5. Reporting limits (RLs)  X  X  

6. Sample collection date  X  X  

7. Laboratory sample received date  X  X  

8.     Sample preservation verification (as applicable)  X  X  

9. Sample preparation/extraction/analysis dates  X  X  

10. Fully executed chain of custody form   X  X  

11. Narrative summary of quality assurance (QA) or sample 
problems provided 

 X  X  

12. Data package completeness and compliance  X  X  
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INTRODUCTION – INORGANIC ANALYSIS 

Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
901.1 and USEPA SW-846 Methods 6020B. Data were reviewed in accordance with the method-
specified criteria, Contract Laboratory Program National Functional Guidelines for Inorganic Data Review 
(USEPA 2004b), Multi-Agency Radiological Laboratory Analytical Protocols Manual (USEPA 2004a), and 
the Quality Assurance Project Plan (QAPP), Cameron Area Mine Sites, A&B No. 2 and A&B No. 3 
Abandoned Uranium Mines, Cameron Chapter, Navajo Nation, Coconino County, Arizona (ARCADIS 
2018). 

The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance. As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method. It is assumed that the data package represents the best efforts 
of the laboratory and that it was already subjected to adequate and sufficient quality review prior to 
submission. 

During the review process, laboratory data (qualified and unqualified) are verified against the supporting 
documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer. Results are qualified with the following codes in accordance with the USEPA National 
Functional Guidelines: 

• Concentration qualifiers: 

U The compound was analyzed for but not detected. The associated value is the compound 
quantitation limit. 

B The compound has been found in the sample as well as its associated blank, its presence in 
the sample may be suspect. 

• Quantitation qualifiers: 

E The reported value is estimated due to the presence of interference. 

N Spiked sample recovery is not within the control limits. 

* Duplicate analysis is not within the control limits. 

• Validation qualifiers: 

J The analyte was positively identified; however, the associated numerical value is an estimated 
concentration only. 

J- The analyte was positively identified; however, the associated numerical value is an estimated 
concentration only, and the result may be biased low. 

J+ The analyte was positively identified; however, the associated numerical value is an estimated 
concentration only, and the result may be biased high. 

Q A reported combined standard uncertainty exceeds the required method uncertainty. 

UJ The analyte was not detected above the reported sample detection limit. However, the reported 
limit is approximate and may or may not represent the actual limit of detection. 

UB Analyte considered non-detect at the listed value due to associated blank contamination. 

R The sample results are rejected; the analyte may or may not be present in the sample. 
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Two facts should be noted by all data users. First, the "R" flag means that the associated value is 
unusable. In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not. "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort. The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate. Strict 
QC serves to increase confidence in data, but any value potentially contains error.  
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METALS ANALYSES 

1. Holding Times 

The specified holding times for the following methods are presented in the following table. 

Method Matrix Holding Time Preservation 

SW-846 6020B 
Water 180 days from collection to analysis 

Cool to < 6 °C; 
pH < 2 with nitric acid 

Soil 180 days from collection to analysis Cool to < 6 °C 

All samples were analyzed within the specified holding time criteria. 

2. Blank Contamination 

QA blanks (i.e. laboratory method blanks and equipment rinse blanks) are prepared to identify any 
contamination that may have been introduced into the samples during sample preparation or field activity. 
Method blanks measure laboratory contamination. Rinse blanks also measure contamination of samples 
during field operations. 

A blank action level (BAL) of five times the concentration of a detected analyte in an associated blank 
(common laboratory contaminant analytes are calculated at 10 times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL). The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.  

Analytes were not detected above the MDL in the associated blanks; therefore, detected sample results 
were not associated with blank contamination. 

3.       Matrix Spike/Matrix Spike Duplicate and Laboratory Duplicate Sample Analysis 

MS/MSD and laboratory duplicate sample data are used to assess the precision and accuracy of the 
analytical method. 

3.1 Matrix Spike/Matrix Spike Duplicate Analysis 

All metal analytes must exhibit recoveries within the established acceptance limits of 75% to 125%. The 
relative percent difference (RPD) between the MS and MSD results must be no greater than the 
established acceptance limit of 20%. The MS/MSD control limits do not apply for MS/MSDs performed on 
samples where the analyte’s concentration detected in the parent sample exceeds the MS/MSD spiking 
concentration by a factor of four or greater. Sample results associated with MS/MSD exceedances where 
the parent samples are not site-specific are not qualified. 

Samples AB02-BSA1-08, AB02-BSA2-04, and AB03-WA16-01 were used in the MS/MSD analyses. All 
analytes associated with the MS/MSD analyses exhibited acceptable recoveries and RPDs. 

3.2 Laboratory Duplicate Sample Analysis 

The laboratory duplicate sample relative percent difference (RPD) control limit of 35 percent for soil 
matrices is applied when the parent and duplicate sample concentrations are at least five times the RL. In 
the case where the parent and duplicate sample concentrations are less than five times the RL, a control 
limit of two times the RL for soil matrices is applied to the difference between the results. 
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MS/MSD analysis was performed instead of the laboratory duplicate analysis. The MS/MSD recoveries 
exhibited acceptable RPDs. 

4. Laboratory Control Sample Analysis 

The laboratory control sample (LCS) analysis is used to assess the accuracy of the analytical method 
independent of matrix interferences. The analytes associated with the LCS analyses must exhibit 
recoveries between the control limits of 75 and 125 percent for soil matrices. 

All analytes associated with the LCS analyses exhibited recoveries within the control limits. 

5. Field Duplicate Sample Analysis 

The field duplicate sample analysis is used to assess the overall precision of the field sampling 
procedures and analytical method. A control limit of 50 percent for soil matrices is applied to the RPD 
between the parent and field duplicate samples. In the case where the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of two times the RL for soil 
matrices is applied to the difference between the results. 

The field duplicate sample results are summarized in the following table. 

Sample ID / Duplicate ID Compound
Sample 
Result

Duplicate 
Result RPD

AB02-WA07-01 / DUP-01 (11/02/18) 

Arsenic 7.9 8.8 Acceptable 

Selenium 2.4 2.3 J Acceptable 

Uranium 4.2 3.1 30.1 % 

Vanadium 50 70 33.3 % 

AB02-WA15-01 / DUP-02 (11/02/18) 

Arsenic 5.6 7.2 Acceptable 

Selenium 4.5 3.6 Acceptable 

Uranium 2.1 2.0 Acceptable 

Vanadium 57 60 5.1 % 

AB02-GS08-01 / DUP-03 

Arsenic 5.7 13 Acceptable 

Selenium 2.1 J 3.7 Acceptable 

Uranium 5.6 4.7 17.5 % 

Vanadium 49 79 46.9 % 

  Notes: J = Estimated (result is < RL) 

The field duplicate samples exhibited acceptable results. 

6. Serial Dilution Analysis 

The serial dilution analysis is used to assess if a significant physical or chemical interference exists due to 
sample matrix. Analytes exhibiting concentrations greater than 50 times the MDL in the undiluted sample 
are evaluated to determine if matrix interference exists. These analytes are required to have less than a 
10 percent difference (%D) between sample results from the undiluted (parent) sample and results 
associated with the same sample analyzed with a five-fold dilution. 

The serial dilution analysis was not performed on a sample from within this SDG. 
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7. System Performance and Overall Assessment 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR METALS 

Metals: SW-846 6020B Reported
Performance 
Acceptable Not 

RequiredNo Yes No Yes 
Inductively Coupled Plasma - Mass Spectrometry (ICP-MS) 

Tier II Validation 

Holding Times  X  X  

RLs (Units)  X  X  

Blanks 

A. Instrument Blanks X    X 

B.  Method Blanks  X  X  

C.   Equipment and/or Field Blanks  X  X  

LCS Accuracy (%R)  X  X  

MS %R  X  X  

MSD %R  X  X  

MS/MSD Precision (RPD)  X  X  

Laboratory Duplicate Sample RPD X    X 

Field Duplicate Sample RPD  X  X  

ICP Serial Dilution %D  X  X  

Reporting Limit Verification  X  X  

Moisture Content  X  X  

Note: 
%R = percent recovery 
RPD = relative percent difference 
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RADIOLOGICAL ANALYSES 

1. Holding Times 

The specified holding times for the following methods are presented in the following table. 

Method Matrix Holding Time Preservation 

USEPA 901.1 Soil None specified None specified 

All samples were analyzed within the specified holding time criteria. 

2. Blank Contamination 

QA blanks (i.e. laboratory analytical method blanks and equipment rinse blanks) are prepared to identify 
any contamination that may have been introduced into the samples during sample preparation or field 
activity. Method blanks measure laboratory contamination. Rinse blanks measure contamination of 
samples during field operations. 

Blank results are verified to be accurately reported, and to confirm that tolerance limits (+/- 2 standard 
deviations/sigma) were not exceeded and are less than the RLs specified in the QAPP (ARCADIS 2018). 
Sample results less than five times the associated blank concentration are qualified as not detected (UB). 

For blanks to be considered not applicable, verify that net blank results are less than the associated 
uncertainty by evaluating the blank results based on the following three criteria:  

1. The blank result is less than the uncertainty and the minimum detectable concentration (MDC). 

2. The blank result has an uncertainty greater than the result (or indistinguishable from background), or the 
blank result falls between the uncertainty and the MDC. 

3. The blank result is greater than the uncertainty and the MDC but is less than 1.65 times the 
uncertainty. Contamination is suspected when the net blank result is greater than the 1.65 times the 
uncertainty. 

If any of these criteria is true, the blank is considered non-detect. If the blank QC results fall outside the 
appropriate tolerance limits or if the net blank results are not less than the associated uncertainty, the 
following equation for normalized absolute difference (NAD) should be used to determine the effect of 
possible blank contamination on the sample results. 

)(U + )(U
|Blank - Sample| = difference absolute Normalized

2
Blank

2
Sample

kMethodBlan  

Where: 
USample = uncertainty of the sample 
UBlank = uncertainty of the blank 
Sample = concentration of isotope in sample 
Blank = concentration of isotope in blank 

Blank qualifications due to NAD exceedances are summarized in the following table. 
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Normalized Absolute Difference Qualification 

> 2.58 None 

NAD > 1.96 but < 2.58 J 

NAD < 1.96 J* 

Note: 
* Minimally the result should be qualified as estimated, J; however, if other quality indicators are deficient, the 
validator may determine the result should be qualified as rejected, ("R"). 

If the blank result exceeds the control limits, individual sample results may still be reportable if results are 
less than the MDC or greater than 10 times the blank result. Relative sizes of the sample and blank 
aliquots must be factored when making this determination (raw counts). In accordance with the QAPP, if 
radium-226 is detected using Method 901.1 in a blank at > 0.5 or < -0.5 picoCurie per gram (pCi/g), all 
sample results are qualified as not detected (UB), and if radium-226 is detected using Method 903.0 in a 
blank at > 2.3 or < -2.3 picoCurie per liter (pCi/L), all sample results are qualified as not detected (UB). 

The blanks associated with the samples were determined to be not detected for all analytes; therefore, 
detected sample results are not associated with blank contamination. 

3. Laboratory Duplicate Sample Analysis 

Laboratory duplicate sample data are used to assess the precision of the analytical method. 

The laboratory duplicate sample relative percent difference (RPD) control limit of 64 percent is applied 
when the average of the parent and duplicate sample concentrations are at least 1 pCi/g for soil matrices, 
or 5 pCi/L for water matrices, and the duplicate error ratio (DER) must be no greater than 3. When the 
average of the results is less than 1 pCi/g for soil matrices or 5 pCi/L for water matrices, the difference 
between the results must be less than 0.6 pCi/g or 3.2 pCi/L (appropriately). 

Samples AB02-BSA1-01, AB02-BSA2-06, and CA-09 were used in the laboratory duplicate sample 
analyses. All analytes associated with the laboratory duplicate sample analyses exhibited RPDs within 
the control limits. 

4. Laboratory Control Sample Analysis 

Laboratory control sample (LCS) analysis is used to assess the accuracy of the analytical method 
independent of matrix interferences. The analytes associated with the LCS analysis must exhibit 
recoveries between the control limits of 55 and 145 percent. 

The LCS analyses exhibited recoveries within the control limits. 

5. Field Duplicate Sample Analysis 

The field duplicate sample analysis is used to assess the overall precision of the field sampling 
procedures and analytical method. For results greater than five times the RL or MDC, a control limit of 50 
percent for soil matrices is applied to the RPD between the parent and field duplicate sample results. If 
the parent and field duplicate sample results are less than five times the RL, for soil matrices a control 
limit of three times the RL is applied to the difference between the results. 

Results for duplicate samples are summarized in the following table. 
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Sample ID / Duplicate ID Compound 
Sample 
Result 

Duplicate 
Result 

RPD 

AB02-BSA1-08 / DUP-04 

Lead-212 0.520 0.515 1.0 % 

Lead-214 0.600 0.731 19.7 % 

Potassium-40 9.95 10.4 4.4 % 

Radium-226 0.326 U 0.566 Acceptable 

Thallium-208 0.175 0.175 0.0 % 

Thorium-234 0.868 1.10 U Acceptable 

AB02-BSA2-04 / DUP-05 

Actinium-228 1.64 1.52 7.6 % 

Bismuth-214 1.09 0.944 14.4 % 

Lead-212 1.48 1.40 5.6 % 

Lead-214 1.17 1.000 15.7 % 

Potassium-40 19.5 17.0 13.7 % 

Radium-226 1.09 0.944 14.4 % 

Thallium-208 0.486 0.513 5.4 % 

  Notes: U = Not detected 
 J = Estimated (result is < RL) 

The field duplicate samples exhibited acceptable results. 

6. Isotope Identification 

Sample results are qualified as non-detects if either of the following criteria are true: 

1. Sample result is less than the uncertainty and the MDC. 

2. Sample result has an uncertainty greater than the result (or indistinguishable from background) or the 
result is between the uncertainty and the MDC. 

If the sample result is less than the MDC and the result is less than the RL (0.5 pCi/g) the result is 
qualified as non-detect (U). If the result is less than the MDC and greater than the RL, the result is 
reported as estimated non-detect (UJ). 

Quantitative uncertainty is associated with sample results less than 1pCi/g and a reported uncertainty 
greater than 0.15 pCi/g or results greater than 1 pCi/g with a reported uncertainty greater than 0.15 times 
the result. These results are qualified "Q". 

No sample results were reported as detections but determined to be non-detect. Sample results which 
exhibited uncertainty greater than the specified limits were qualified "Q" as documented in the following 
table. 

Sample Analyte Result Uncertainty MDC 

AB02-BSA1-05 Thorium-234 0.867 0.489 0.785 

AB02-BSA1-07 Thorium-234 0.689 0.42 0.555 

AB02-BSA1-08 Thorium-234 0.868 0.533 0.812 

AB02-BSA2-02 Bismuth-212 1.71 0.677 0.531 

AB02-BSA2-03 Bismuth-212 1.55 0.759 0.734 

AB02-BSA2-05 Bismuth-212 1.71 0.806 0.815 
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Sample Analyte Result Uncertainty MDC 

AB02-BSA2-08 Bismuth-212 1.12 0.518 0.476 

AB02-BSA2-14 Bismuth-212 1.5 0.657 0.526 

AB02-BSA2-15 Bismuth-212 1.97 0.887 0.712 

7. System Performance and Overall Assessment 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR RADIOLOGICAL ANALYSES 

Radiological: USEPA 901.1 Reported
Performance 
Acceptable 

Not 
RequiredNo Yes No Yes 

Gamma Spectroscopy 

Tier II Validation        

Holding Times  X  X  

Reporting Limits (Units)  X  X  

Blanks 

  A. Method Blanks  X  X  

  B. Equipment and/or Field Blanks  X  X  

Laboratory Control Sample (LCS) Accuracy (%R)  X  X  

Laboratory Control Sample Duplicate (LCSD) %R X    X 

LCS/LCSD Precision (RPD) X    X 

Laboratory Duplicate Sample RPD  X  X  

Field Duplicate Sample RPD  X  X  

Isotope Identification  X  X  

Isotope Quantification  X X   

Note: 
%R = percent recovery 
RPD = relative percent difference 
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 160-31847-3
Project/Site: Cameron Area Mine Sites - En Pro Holding

Job ID: 160-31847-3

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: ARCADIS U.S., Inc.

Project: Cameron Area Mine Sites - En Pro Holding

Report Number: 160-31847-3

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an ""as received"" basis unless otherwise indicated by the presence of a 
% solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 

sample-specific unless otherwise stated elsewhere in this narrative.

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 
receipt.

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report.

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.  This revision includes results for 

samples AB02-BSA2-14 (160-31847-29) and AB02-BSA2-15 (160-31847-30).

RECEIPT

The samples were received on 11/15/2018 1:50 PM; the samples arrived in good condition, properly preserved and, where required, on 

ice.  The temperatures of the 26 coolers at receipt time were 0.4º C, 0.7º C, 0.7º C, 0.9º C, 1.2º C, 1.3º C, 1.4º C, 2.2º C, 18.0º C, 18.0º C, 
18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, and 18.0º 

C.
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 160-31847-3
Project/Site: Cameron Area Mine Sites - En Pro Holding

Job ID: 160-31847-3 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

Receipt Exceptions

The Chain-of-Custody (COC) was incomplete as received and/or improperly completed.  The sampler's name was not documented on the 
COC.

METALS ICP/MS
Samples AB02-BSA1-01 (160-31847-1), AB02-BSA1-02 (160-31847-2), AB02-BSA1-03 (160-31847-3), AB02-BSA1-04 (160-31847-4), 

AB02-BSA1-05 (160-31847-5), AB02-BSA1-06 (160-31847-6), AB02-BSA1-07 (160-31847-7), AB02-BSA1-08 (160-31847-8), 
AB02-BSA1-09 (160-31847-9), AB02-BSA1-10 (160-31847-10), AB02-BSA1-11 (160-31847-11), AB02-BSA1-12 (160-31847-12), 

AB02-BSA1-13 (160-31847-13), AB02-BSA1-14 (160-31847-14), AB02-BSA1-15 (160-31847-15), AB02-BSA2-01 (160-31847-16), 

AB02-BSA2-02 (160-31847-17), AB02-BSA2-03 (160-31847-18), AB02-BSA2-04 (160-31847-19), AB02-BSA2-05 (160-31847-20), 
AB02-BSA2-06 (160-31847-21), AB02-BSA2-07 (160-31847-22), AB02-BSA2-08 (160-31847-23), AB02-BSA2-09 (160-31847-24), 

AB02-BSA2-10 (160-31847-25), AB02-BSA2-11 (160-31847-26), AB02-BSA2-12 (160-31847-27), AB02-BSA2-13 (160-31847-28), 
AB02-BSA2-14 (160-31847-29), AB02-BSA2-15 (160-31847-30), DUP-04 (160-31847-248) and DUP-05 (160-31847-249) were analyzed 

for Metals ICP/MS in accordance with SW 846. The samples were prepared on 02/12/2019, 12/07/2018 and 12/14/2018 and analyzed on 

02/13/2019, 12/19/2018, 12/20/2018, 12/21/2018 and 12/22/2018. 

Preparation Batch 160-404565, Analytical Batch 160-406809: 

The following samples were diluted due to the abundance of non-target analytes: AB02-BSA2-04 (160-31847-19), AB02-BSA2-04 
(160-31847-19[MS]), AB02-BSA2-04 (160-31847-19[MSD]), AB02-BSA2-05 (160-31847-20), AB02-BSA2-06 (160-31847-21), 
AB02-BSA2-07 (160-31847-22), AB02-BSA2-08 (160-31847-23), AB02-BSA2-09 (160-31847-24), AB02-BSA2-10 (160-31847-25), 
AB02-BSA2-11 (160-31847-26), AB02-BSA2-12 (160-31847-27), AB02-BSA2-13 (160-31847-28), (160-31847-B-19-A), (160-31847-B-19-B 
MS), (160-31847-B-19-C MSD), (160-31847-B-19-A PDS) and (160-31847-B-19-A SD).  Elevated reporting limits (RLs) are provided.  

Due to linear range check (LRC) failures, the linear range for uranium has been lowered to the concentration of the highest calibration 
standard (200ppb).  The LCS was above the linear range, but was within acceptable recovery limits.  (LCS 160-404565/2-A) 

Preparation Batches 160-404564, 160-404564, and 160-404564; Analytical Batch 160-406947: 

The following samples were diluted due to the abundance of non-target analytes: AB02-BSA1-01 (160-31847-1), AB02-BSA1-02 
(160-31847-2), AB02-BSA1-03 (160-31847-3), AB02-BSA1-04 (160-31847-4), AB02-BSA1-05 (160-31847-5), AB02-BSA1-06 
(160-31847-6), AB02-BSA1-07 (160-31847-7), AB02-BSA1-08 (160-31847-8), AB02-BSA1-08 (160-31847-8[MS]), AB02-BSA1-08 
(160-31847-8[MSD]), AB02-BSA1-09 (160-31847-9), AB02-BSA1-10 (160-31847-10), AB02-BSA1-11 (160-31847-11), AB02-BSA1-12 
(160-31847-12), AB02-BSA1-13 (160-31847-13), AB02-BSA1-14 (160-31847-14), AB02-BSA1-15 (160-31847-15), AB02-BSA2-01 

(160-31847-16), AB02-BSA2-02 (160-31847-17), AB02-BSA2-03 (160-31847-18), (160-31847-B-8-A PDS), and (160-31847-B-8-A SD).  
Elevated reporting limits (RLs) are provided.  

The following samples were diluted due to the abundance of non-target analytes: AB02-BSA1-01 (160-31847-1), AB02-BSA1-02 

(160-31847-2), AB02-BSA1-03 (160-31847-3), AB02-BSA1-04 (160-31847-4), AB02-BSA1-05 (160-31847-5), AB02-BSA1-06 
(160-31847-6), AB02-BSA1-07 (160-31847-7), AB02-BSA1-08 (160-31847-8), AB02-BSA1-08 (160-31847-8[MS]), AB02-BSA1-08 

(160-31847-8[MSD]), AB02-BSA1-09 (160-31847-9), AB02-BSA1-10 (160-31847-10), AB02-BSA1-11 (160-31847-11), AB02-BSA1-12 

(160-31847-12), AB02-BSA1-13 (160-31847-13), AB02-BSA1-14 (160-31847-14), AB02-BSA1-15 (160-31847-15), AB02-BSA2-01 
(160-31847-16), AB02-BSA2-02 (160-31847-17), AB02-BSA2-03 (160-31847-18), (160-31847-B-8-A PDS), and (160-31847-B-8-A SD).  

Elevated reporting limits (RLs) are provided.  

Preparation Batch 160-405772, Analytical Batch 160-407356: 

The following samples were diluted due to the abundance of non-target analytes: DUP-04 (160-31847-248), DUP-05 (160-31847-249), 
(160-31847-B-213-A), (160-31847-B-213-B MS), (160-31847-B-213-C MSD), (160-31847-B-213-A PDS) and (160-31847-B-213-A SD).  

Elevated reporting limits (RLs) are provided.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

PERCENT SOLIDS

Samples AB02-BSA1-01 (160-31847-1), AB02-BSA1-02 (160-31847-2), AB02-BSA1-03 (160-31847-3), AB02-BSA1-04 (160-31847-4), 
AB02-BSA1-05 (160-31847-5), AB02-BSA1-06 (160-31847-6), AB02-BSA1-07 (160-31847-7), AB02-BSA1-08 (160-31847-8), 

AB02-BSA1-09 (160-31847-9), AB02-BSA1-10 (160-31847-10), AB02-BSA1-11 (160-31847-11), AB02-BSA1-12 (160-31847-12), 

AB02-BSA1-13 (160-31847-13), AB02-BSA1-14 (160-31847-14), AB02-BSA1-15 (160-31847-15), AB02-BSA2-01 (160-31847-16), 
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 160-31847-3
Project/Site: Cameron Area Mine Sites - En Pro Holding

Job ID: 160-31847-3 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

AB02-BSA2-02 (160-31847-17), AB02-BSA2-03 (160-31847-18), AB02-BSA2-04 (160-31847-19), AB02-BSA2-05 (160-31847-20), 

AB02-BSA2-06 (160-31847-21), AB02-BSA2-07 (160-31847-22), AB02-BSA2-08 (160-31847-23), AB02-BSA2-09 (160-31847-24), 
AB02-BSA2-10 (160-31847-25), AB02-BSA2-11 (160-31847-26), AB02-BSA2-12 (160-31847-27), AB02-BSA2-13 (160-31847-28), 

AB02-BSA2-14 (160-31847-29), AB02-BSA2-15 (160-31847-30), DUP-04 (160-31847-248) and DUP-05 (160-31847-249) were analyzed 

for percent solids in accordance with EPA Method 160.3 MOD. The samples were analyzed on 02/12/2019, 11/19/2018 and 11/21/2018. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

RADIUM-226 BY GAMMA SPEC (21 DAY INGROWTH)

Samples AB02-BSA1-01 (160-31847-1), AB02-BSA1-02 (160-31847-2), AB02-BSA1-03 (160-31847-3), AB02-BSA1-04 (160-31847-4), 
AB02-BSA1-05 (160-31847-5), AB02-BSA1-06 (160-31847-6), AB02-BSA1-07 (160-31847-7), AB02-BSA1-08 (160-31847-8), 

AB02-BSA1-09 (160-31847-9), AB02-BSA1-10 (160-31847-10), AB02-BSA1-11 (160-31847-11), AB02-BSA1-12 (160-31847-12), 
AB02-BSA1-13 (160-31847-13), AB02-BSA1-14 (160-31847-14), AB02-BSA1-15 (160-31847-15), AB02-BSA2-01 (160-31847-16), 

AB02-BSA2-02 (160-31847-17), AB02-BSA2-03 (160-31847-18), AB02-BSA2-04 (160-31847-19), AB02-BSA2-05 (160-31847-20), 

AB02-BSA2-06 (160-31847-21), AB02-BSA2-07 (160-31847-22), AB02-BSA2-08 (160-31847-23), AB02-BSA2-09 (160-31847-24), 
AB02-BSA2-10 (160-31847-25), AB02-BSA2-11 (160-31847-26), AB02-BSA2-12 (160-31847-27), AB02-BSA2-13 (160-31847-28), 
AB02-BSA2-14 (160-31847-29), AB02-BSA2-15 (160-31847-30), DUP-04 (160-31847-248) and DUP-05 (160-31847-249) were analyzed 

for Radium-226 by gamma spec (21 day ingrowth) in accordance with EPA 901.1. The samples were leached on 02/12/2019, 11/20/2018 
and 11/23/2018, prepared on 02/13/2019, 11/26/2018 and 11/27/2018 and analyzed on 03/06/2019, 12/17/2018 and 12/19/2018. 

Preparation Batch 160-414716:
The relative percent difference (RPD) and replicate error ratio (RER) is outside of the acceptance limits of 40%/1 for Th-234, (RER) 1.33 

and (RPD) 5914.  Both the sample and duplicate activity were less than the MDC. The data have been reported:  AB02-BSA2-14 
(160-31847-29), AB02-BSA2-15 (160-31847-30), and (160-31847-A-29-C DU).

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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Login Sample Receipt Checklist

Client: ARCADIS U.S., Inc. Job Number: 160-31847-3

Login Number: 31847

Question Answer Comment

Creator: Vania, Ivan H

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

FalseIs the Field Sampler's name present on COC? Refer to Job Narrative for details.

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

N/AMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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Definitions/Glossary
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Qualifiers

Metals

Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

Rad

Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Rad TICs

Qualifier Description

F Duplicate RPD exceeds the control limit

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)
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Method Summary
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method Method Description LaboratoryProtocol

SW8466020B Metals (ICP/MS) TAL SL

EPAMoisture Percent Moisture TAL SL

EPA901.1 Radium-226 & Other Gamma Emitters (GS) TAL SL

SW8463050B Preparation,  Metals TAL SL

NoneDry and Grind Preparation, Dry and Grind TAL SL

NoneFill_Geo-21 Fill Geometry, 21-Day In-Growth TAL SL

Protocol References:

EPA = US Environmental Protection Agency

None = None

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Sample Summary
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-31847-1 AB02-BSA1-01 Solid 11/03/18 10:23 11/15/18 13:50

160-31847-2 AB02-BSA1-02 Solid 11/03/18 10:25 11/15/18 13:50

160-31847-3 AB02-BSA1-03 Solid 11/03/18 10:35 11/15/18 13:50

160-31847-4 AB02-BSA1-04 Solid 11/03/18 10:27 11/15/18 13:50

160-31847-5 AB02-BSA1-05 Solid 11/03/18 10:43 11/15/18 13:50

160-31847-6 AB02-BSA1-06 Solid 11/03/18 10:39 11/15/18 13:50

160-31847-7 AB02-BSA1-07 Solid 11/03/18 10:45 11/15/18 13:50

160-31847-8 AB02-BSA1-08 Solid 11/03/18 10:58 11/15/18 13:50

160-31847-9 AB02-BSA1-09 Solid 11/03/18 10:46 11/15/18 13:50

160-31847-10 AB02-BSA1-10 Solid 11/03/18 10:24 11/15/18 13:50

160-31847-11 AB02-BSA1-11 Solid 11/03/18 10:32 11/15/18 13:50

160-31847-12 AB02-BSA1-12 Solid 11/03/18 10:34 11/15/18 13:50

160-31847-13 AB02-BSA1-13 Solid 11/03/18 10:28 11/15/18 13:50

160-31847-14 AB02-BSA1-14 Solid 11/03/18 10:38 11/15/18 13:50

160-31847-15 AB02-BSA1-15 Solid 11/03/18 10:44 11/15/18 13:50

160-31847-16 AB02-BSA2-01 Solid 11/03/18 14:38 11/15/18 13:50

160-31847-17 AB02-BSA2-02 Solid 11/03/18 14:44 11/15/18 13:50

160-31847-18 AB02-BSA2-03 Solid 11/03/18 14:50 11/15/18 13:50

160-31847-19 AB02-BSA2-04 Solid 11/03/18 14:56 11/15/18 13:50

160-31847-20 AB02-BSA2-05 Solid 11/03/18 15:02 11/15/18 13:50

160-31847-21 AB02-BSA2-06 Solid 11/03/18 15:04 11/15/18 13:50

160-31847-22 AB02-BSA2-07 Solid 11/03/18 15:08 11/15/18 13:50

160-31847-23 AB02-BSA2-08 Solid 11/03/18 15:10 11/15/18 13:50

160-31847-24 AB02-BSA2-09 Solid 11/03/18 14:57 11/15/18 13:50

160-31847-25 AB02-BSA2-10 Solid 11/03/18 14:47 11/15/18 13:50

160-31847-26 AB02-BSA2-11 Solid 11/03/18 14:37 11/15/18 13:50

160-31847-27 AB02-BSA2-12 Solid 11/03/18 14:27 11/15/18 13:50

160-31847-28 AB02-BSA2-13 Solid 11/03/18 14:19 11/15/18 13:50

160-31847-29 AB02-BSA2-14 Solid 11/03/18 14:07 11/15/18 13:50

160-31847-30 AB02-BSA2-15 Solid 11/03/18 14:01 11/15/18 13:50

160-31847-248 DUP-04 Solid 11/03/18 00:00 11/15/18 13:50

160-31847-249 DUP-05 Solid 11/03/18 00:00 11/15/18 13:50
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Client Sample Results
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-1Client Sample ID: AB02-BSA1-01
Matrix: SolidDate Collected: 11/03/18 10:23

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.634

(2σ+/-)

0.151

(2σ+/-)

112/17/18 02:2411/26/18 11:06pCi/g0.1020.500

RL MDC

0.136

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 11:06 12/17/18 02:24 11.560.6220.619U-0.458Thorium-234

Ac-228 0.480 0.169 0.176 0.134 pCi/g 11/26/18 11:06 12/17/18 02:24 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.634 0.136 0.151 0.102 pCi/g 11/26/18 11:06 12/17/18 02:24 1

K-40 9.37 1.34 1.65 0.506 pCi/g 11/26/18 11:06 12/17/18 02:24 1

Pb-212 0.432 0.0882 0.104 0.0991 pCi/g 11/26/18 11:06 12/17/18 02:24 1

Pb-214 0.633 0.128 0.144 0.154 pCi/g 11/26/18 11:06 12/17/18 02:24 1

Tl-208 0.209 0.0645 0.0681 0.0531 pCi/g 11/26/18 11:06 12/17/18 02:24 1

Lab Sample ID: 160-31847-1Client Sample ID: AB02-BSA1-01
Matrix: SolidDate Collected: 11/03/18 10:23

Percent Solids: 97.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 9.7 4.7 1.9 mg/Kg ☼ 12/07/18 11:12 12/21/18 01:14 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.93 mg/Kg 12/07/18 11:12 12/21/18 01:14 10☼Molybdenum 1.7 J

2.3 1.5 mg/Kg 12/07/18 11:12 12/21/18 01:14 10☼Selenium 2.5

0.47 0.19 mg/Kg 12/07/18 11:12 12/21/18 01:14 10☼Uranium 0.95

4.7 1.9 mg/Kg 12/07/18 11:12 12/19/18 20:28 10☼Vanadium 35

Lab Sample ID: 160-31847-2Client Sample ID: AB02-BSA1-02
Matrix: SolidDate Collected: 11/03/18 10:25

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.571

(2σ+/-)

0.156

(2σ+/-)

112/17/18 02:2311/26/18 11:06pCi/g0.1340.500

RL MDC

0.144

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 11:06 12/17/18 02:23 13.120.8480.841U-1.01Thorium-234

Ac-228 0.513 0.165 0.173 0.117 pCi/g 11/26/18 11:06 12/17/18 02:23 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.571 0.144 0.156 0.134 pCi/g 11/26/18 11:06 12/17/18 02:23 1

K-40 9.39 1.28 1.60 0.662 pCi/g 11/26/18 11:06 12/17/18 02:23 1

Pb-212 0.473 0.0918 0.110 0.103 pCi/g 11/26/18 11:06 12/17/18 02:23 1

Pb-214 0.582 0.142 0.154 0.129 pCi/g 11/26/18 11:06 12/17/18 02:23 1

Tl-208 0.165 0.0502 0.0531 0.0460 pCi/g 11/26/18 11:06 12/17/18 02:23 1
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Client Sample Results
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-2Client Sample ID: AB02-BSA1-02
Matrix: SolidDate Collected: 11/03/18 10:25

Percent Solids: 98.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.3 4.3 1.7 mg/Kg ☼ 12/07/18 11:12 12/21/18 01:21 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.2 0.87 mg/Kg 12/07/18 11:12 12/21/18 01:21 10☼Molybdenum ND

2.2 1.4 mg/Kg 12/07/18 11:12 12/21/18 01:21 10☼Selenium 2.2

0.43 0.17 mg/Kg 12/07/18 11:12 12/21/18 01:21 10☼Uranium 0.84

4.3 1.7 mg/Kg 12/07/18 11:12 12/19/18 20:35 10☼Vanadium 30

Lab Sample ID: 160-31847-3Client Sample ID: AB02-BSA1-03
Matrix: SolidDate Collected: 11/03/18 10:35

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.575

(2σ+/-)

0.140

(2σ+/-)

112/17/18 02:2311/26/18 11:06pCi/g0.1070.500

RL MDC

0.127

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 11:06 12/17/18 02:23 10.9440.5240.520U0.598Thorium-234

Ac-228 0.588 0.135 0.148 0.0841 pCi/g 11/26/18 11:06 12/17/18 02:23 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.575 0.127 0.140 0.107 pCi/g 11/26/18 11:06 12/17/18 02:23 1

K-40 9.19 1.32 1.62 0.626 pCi/g 11/26/18 11:06 12/17/18 02:23 1

Pb-212 0.447 0.0886 0.106 0.0922 pCi/g 11/26/18 11:06 12/17/18 02:23 1

Pb-214 0.616 0.128 0.143 0.119 pCi/g 11/26/18 11:06 12/17/18 02:23 1

Tl-208 0.199 0.0670 0.0701 0.0626 pCi/g 11/26/18 11:06 12/17/18 02:23 1

Lab Sample ID: 160-31847-3Client Sample ID: AB02-BSA1-03
Matrix: SolidDate Collected: 11/03/18 10:35

Percent Solids: 98.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.8 J 4.5 1.8 mg/Kg ☼ 12/07/18 11:12 12/21/18 01:27 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.90 mg/Kg 12/07/18 11:12 12/21/18 01:27 10☼Molybdenum ND

2.3 1.4 mg/Kg 12/07/18 11:12 12/21/18 01:27 10☼Selenium 1.8 J

0.45 0.18 mg/Kg 12/07/18 11:12 12/21/18 01:27 10☼Uranium 0.66

4.5 1.8 mg/Kg 12/07/18 11:12 12/19/18 20:41 10☼Vanadium 26

Lab Sample ID: 160-31847-4Client Sample ID: AB02-BSA1-04
Matrix: SolidDate Collected: 11/03/18 10:27

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.549

(2σ+/-)

0.163

(2σ+/-)

112/17/18 02:2411/26/18 11:06pCi/g0.1370.500

RL MDC

0.150

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 11:06 12/17/18 02:24 11.891.121.12U-0.0341Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-4Client Sample ID: AB02-BSA1-04
Matrix: SolidDate Collected: 11/03/18 10:27

Date Received: 11/15/18 13:50

Ac-228 0.553 0.270 0.278 0.254 pCi/g 11/26/18 11:06 12/17/18 02:24 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.549 0.150 0.163 0.137 pCi/g 11/26/18 11:06 12/17/18 02:24 1

K-40 10.6 1.59 2.00 0.748 pCi/g 11/26/18 11:06 12/17/18 02:24 1

Pb-212 0.571 0.114 0.132 0.124 pCi/g 11/26/18 11:06 12/17/18 02:24 1

Pb-214 0.662 0.150 0.168 0.144 pCi/g 11/26/18 11:06 12/17/18 02:24 1

Tl-208 0.148 0.0698 0.0718 0.0740 pCi/g 11/26/18 11:06 12/17/18 02:24 1

Lab Sample ID: 160-31847-4Client Sample ID: AB02-BSA1-04
Matrix: SolidDate Collected: 11/03/18 10:27

Percent Solids: 96.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.3 4.3 1.7 mg/Kg ☼ 12/07/18 11:12 12/21/18 01:34 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.2 0.86 mg/Kg 12/07/18 11:12 12/21/18 01:34 10☼Molybdenum 0.88 J

2.2 1.4 mg/Kg 12/07/18 11:12 12/21/18 01:34 10☼Selenium 2.1 J

0.43 0.17 mg/Kg 12/07/18 11:12 12/21/18 01:34 10☼Uranium 0.79

4.3 1.7 mg/Kg 12/07/18 11:12 12/19/18 20:48 10☼Vanadium 29

Lab Sample ID: 160-31847-5Client Sample ID: AB02-BSA1-05
Matrix: SolidDate Collected: 11/03/18 10:43

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.669

(2σ+/-)

0.162

(2σ+/-)

112/17/18 02:1911/26/18 11:06pCi/g0.1120.500

RL MDC

0.147

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 11:06 12/17/18 02:19 10.7850.4890.4800.867Thorium-234

Ac-228 0.657 0.152 0.166 0.0981 pCi/g 11/26/18 11:06 12/17/18 02:19 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.669 0.147 0.162 0.112 pCi/g 11/26/18 11:06 12/17/18 02:19 1

K-40 11.6 1.62 2.00 0.601 pCi/g 11/26/18 11:06 12/17/18 02:19 1

Pb-212 0.429 0.0882 0.0989 0.0995 pCi/g 11/26/18 11:06 12/17/18 02:19 1

Pb-214 0.562 0.160 0.170 0.217 pCi/g 11/26/18 11:06 12/17/18 02:19 1

Tl-208 0.188 0.0612 0.0641 0.0532 pCi/g 11/26/18 11:06 12/17/18 02:19 1

Lab Sample ID: 160-31847-5Client Sample ID: AB02-BSA1-05
Matrix: SolidDate Collected: 11/03/18 10:43

Percent Solids: 96.8Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 8.5 4.7 1.9 mg/Kg ☼ 12/07/18 11:12 12/21/18 01:41 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.95 mg/Kg 12/07/18 11:12 12/21/18 01:41 10☼Molybdenum 1.7 J

2.4 1.5 mg/Kg 12/07/18 11:12 12/21/18 01:41 10☼Selenium 2.0 J

0.47 0.19 mg/Kg 12/07/18 11:12 12/21/18 01:41 10☼Uranium 0.83
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Client Sample Results
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-5Client Sample ID: AB02-BSA1-05
Matrix: SolidDate Collected: 11/03/18 10:43

Percent Solids: 96.8Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 31 4.7 1.9 mg/Kg ☼ 12/07/18 11:12 12/19/18 20:55 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-31847-6Client Sample ID: AB02-BSA1-06
Matrix: SolidDate Collected: 11/03/18 10:39

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.519

(2σ+/-)

0.160

(2σ+/-)

112/17/18 02:1811/26/18 11:06pCi/g0.1500.500

RL MDC

0.151

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 11:06 12/17/18 02:18 11.751.021.02U-0.246Thorium-234

Ac-228 0.474 0.183 0.189 0.122 pCi/g 11/26/18 11:06 12/17/18 02:18 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.519 0.151 0.160 0.150 pCi/g 11/26/18 11:06 12/17/18 02:18 1

K-40 9.19 1.60 1.85 0.674 pCi/g 11/26/18 11:06 12/17/18 02:18 1

Pb-212 0.428 0.0939 0.109 0.0937 pCi/g 11/26/18 11:06 12/17/18 02:18 1

Pb-214 0.633 0.132 0.148 0.163 pCi/g 11/26/18 11:06 12/17/18 02:18 1

Lab Sample ID: 160-31847-6Client Sample ID: AB02-BSA1-06
Matrix: SolidDate Collected: 11/03/18 10:39

Percent Solids: 97.4Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 6.2 4.9 1.9 mg/Kg ☼ 12/07/18 11:12 12/21/18 01:48 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/07/18 11:12 12/21/18 01:48 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/07/18 11:12 12/21/18 01:48 10☼Selenium ND

0.49 0.19 mg/Kg 12/07/18 11:12 12/21/18 01:48 10☼Uranium 0.75

4.9 1.9 mg/Kg 12/07/18 11:12 12/19/18 21:01 10☼Vanadium 29

Lab Sample ID: 160-31847-7Client Sample ID: AB02-BSA1-07
Matrix: SolidDate Collected: 11/03/18 10:45

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.534

(2σ+/-)

0.138

(2σ+/-)

112/17/18 02:1911/26/18 11:06pCi/g0.09790.500

RL MDC

0.126

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 11:06 12/17/18 02:19 10.5550.4200.4130.689Thorium-234

Ac-228 0.662 0.171 0.184 0.0813 pCi/g 11/26/18 11:06 12/17/18 02:19 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.534 0.126 0.138 0.0979 pCi/g 11/26/18 11:06 12/17/18 02:19 1

K-40 7.25 1.18 1.40 0.525 pCi/g 11/26/18 11:06 12/17/18 02:19 1

Pb-212 0.366 0.0782 0.0915 0.0920 pCi/g 11/26/18 11:06 12/17/18 02:19 1
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Client Sample Results
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-7Client Sample ID: AB02-BSA1-07
Matrix: SolidDate Collected: 11/03/18 10:45

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Pb-214 0.610 0.105 0.123 0.0923 pCi/g 11/26/18 11:06 12/17/18 02:19 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Tl-208 0.163 0.0526 0.0553 0.0460 pCi/g 11/26/18 11:06 12/17/18 02:19 1

Lab Sample ID: 160-31847-7Client Sample ID: AB02-BSA1-07
Matrix: SolidDate Collected: 11/03/18 10:45

Percent Solids: 97.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.7 J 5.0 2.0 mg/Kg ☼ 12/07/18 11:12 12/21/18 01:54 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/07/18 11:12 12/21/18 01:54 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/07/18 11:12 12/21/18 01:54 10☼Selenium 1.9 J

0.50 0.20 mg/Kg 12/07/18 11:12 12/21/18 01:54 10☼Uranium 0.89

5.0 2.0 mg/Kg 12/07/18 11:12 12/19/18 21:08 10☼Vanadium 28

Lab Sample ID: 160-31847-8Client Sample ID: AB02-BSA1-08
Matrix: SolidDate Collected: 11/03/18 10:58

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.188 U

(2σ+/-)

0.119

(2σ+/-)

112/17/18 02:2011/26/18 11:06pCi/g0.3260.500

RL MDC

0.118

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 11:06 12/17/18 02:20 10.8120.5330.5240.868Thorium-234

Ac-228 0.641 0.213 0.223 0.289 pCi/g 11/26/18 11:06 12/17/18 02:20 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 9.95 1.46 1.78 0.583 pCi/g 11/26/18 11:06 12/17/18 02:20 1

Pb-212 0.520 0.0916 0.114 0.0890 pCi/g 11/26/18 11:06 12/17/18 02:20 1

Pb-214 0.600 0.113 0.129 0.121 pCi/g 11/26/18 11:06 12/17/18 02:20 1

Ra-228 0.641 0.213 0.223 0.289 pCi/g 11/26/18 11:06 12/17/18 02:20 1

Tl-208 0.175 0.0536 0.0566 0.0413 pCi/g 11/26/18 11:06 12/17/18 02:20 1

Lab Sample ID: 160-31847-8Client Sample ID: AB02-BSA1-08
Matrix: SolidDate Collected: 11/03/18 10:58

Percent Solids: 97.8Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.6 J 4.9 2.0 mg/Kg ☼ 12/07/18 11:12 12/21/18 02:21 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.98 mg/Kg 12/07/18 11:12 12/21/18 02:21 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/07/18 11:12 12/21/18 02:21 10☼Selenium 2.4

0.49 0.20 mg/Kg 12/07/18 11:12 12/21/18 02:21 10☼Uranium 0.94

4.9 2.0 mg/Kg 12/07/18 11:12 12/19/18 21:35 10☼Vanadium 23
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Client Sample Results
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-9Client Sample ID: AB02-BSA1-09
Matrix: SolidDate Collected: 11/03/18 10:46

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.782

(2σ+/-)

0.182

(2σ+/-)

112/17/18 04:0111/26/18 11:06pCi/g0.1320.500

RL MDC

0.163

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 11:06 12/17/18 04:01 11.070.6290.629U0.0814Thorium-234

Ac-228 0.619 0.149 0.162 0.240 pCi/g 11/26/18 11:06 12/17/18 04:01 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.00 0.491 0.502 0.432 pCi/g 11/26/18 11:06 12/17/18 04:01 1

Bi-214 0.782 0.163 0.182 0.132 pCi/g 11/26/18 11:06 12/17/18 04:01 1

K-40 9.99 1.38 1.71 0.661 pCi/g 11/26/18 11:06 12/17/18 04:01 1

Pb-212 0.373 0.0852 0.0936 0.0977 pCi/g 11/26/18 11:06 12/17/18 04:01 1

Pb-214 0.638 0.121 0.137 0.141 pCi/g 11/26/18 11:06 12/17/18 04:01 1

Tl-208 0.199 0.0582 0.0616 0.0483 pCi/g 11/26/18 11:06 12/17/18 04:01 1

Lab Sample ID: 160-31847-9Client Sample ID: AB02-BSA1-09
Matrix: SolidDate Collected: 11/03/18 10:46

Percent Solids: 97.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.0 J 4.5 1.8 mg/Kg ☼ 12/07/18 11:12 12/21/18 02:55 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.2 0.90 mg/Kg 12/07/18 11:12 12/21/18 02:55 10☼Molybdenum ND

2.2 1.4 mg/Kg 12/07/18 11:12 12/21/18 02:55 10☼Selenium 2.0 J

0.45 0.18 mg/Kg 12/07/18 11:12 12/21/18 02:55 10☼Uranium 1.0

4.5 1.8 mg/Kg 12/07/18 11:12 12/19/18 22:08 10☼Vanadium 32

Lab Sample ID: 160-31847-10Client Sample ID: AB02-BSA1-10
Matrix: SolidDate Collected: 11/03/18 10:24

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.566

(2σ+/-)

0.158

(2σ+/-)

112/17/18 03:5711/26/18 11:06pCi/g0.1220.500

RL MDC

0.147

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 11:06 12/17/18 03:57 10.7720.4440.440U0.548Thorium-234

Ac-228 0.482 0.134 0.142 0.146 pCi/g 11/26/18 11:06 12/17/18 03:57 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.566 0.147 0.158 0.122 pCi/g 11/26/18 11:06 12/17/18 03:57 1

K-40 9.62 1.43 1.74 0.561 pCi/g 11/26/18 11:06 12/17/18 03:57 1

Pb-212 0.411 0.0928 0.107 0.108 pCi/g 11/26/18 11:06 12/17/18 03:57 1

Pb-214 0.667 0.128 0.146 0.136 pCi/g 11/26/18 11:06 12/17/18 03:57 1

Tl-208 0.230 0.0625 0.0669 0.0466 pCi/g 11/26/18 11:06 12/17/18 03:57 1
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Client Sample Results
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-10Client Sample ID: AB02-BSA1-10
Matrix: SolidDate Collected: 11/03/18 10:24

Percent Solids: 97.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.3 J 4.5 1.8 mg/Kg ☼ 12/07/18 11:12 12/21/18 03:01 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.2 0.90 mg/Kg 12/07/18 11:12 12/21/18 03:01 10☼Molybdenum ND

2.2 1.4 mg/Kg 12/07/18 11:12 12/21/18 03:01 10☼Selenium 2.1 J

0.45 0.18 mg/Kg 12/07/18 11:12 12/21/18 03:01 10☼Uranium 0.85

4.5 1.8 mg/Kg 12/07/18 11:12 12/19/18 22:15 10☼Vanadium 34

Lab Sample ID: 160-31847-11Client Sample ID: AB02-BSA1-11
Matrix: SolidDate Collected: 11/03/18 10:32

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.514

(2σ+/-)

0.184

(2σ+/-)

112/17/18 03:5711/26/18 11:06pCi/g0.1610.500

RL MDC

0.176

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 11:06 12/17/18 03:57 10.8610.5480.545U0.505Thorium-234

Ac-228 0.464 0.178 0.185 0.221 pCi/g 11/26/18 11:06 12/17/18 03:57 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.514 0.176 0.184 0.161 pCi/g 11/26/18 11:06 12/17/18 03:57 1

K-40 9.13 1.28 1.58 0.678 pCi/g 11/26/18 11:06 12/17/18 03:57 1

Pb-212 0.536 0.102 0.123 0.118 pCi/g 11/26/18 11:06 12/17/18 03:57 1

Pb-214 0.547 0.146 0.157 0.142 pCi/g 11/26/18 11:06 12/17/18 03:57 1

Tl-208 0.219 0.0566 0.0610 0.0474 pCi/g 11/26/18 11:06 12/17/18 03:57 1

Lab Sample ID: 160-31847-11Client Sample ID: AB02-BSA1-11
Matrix: SolidDate Collected: 11/03/18 10:32

Percent Solids: 96.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.4 J 4.8 1.9 mg/Kg ☼ 12/07/18 11:12 12/21/18 03:08 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/07/18 11:12 12/21/18 03:08 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/07/18 11:12 12/21/18 03:08 10☼Selenium 1.9 J

0.48 0.19 mg/Kg 12/07/18 11:12 12/21/18 03:08 10☼Uranium 0.97

4.8 1.9 mg/Kg 12/07/18 11:12 12/19/18 22:22 10☼Vanadium 37

Lab Sample ID: 160-31847-12Client Sample ID: AB02-BSA1-12
Matrix: SolidDate Collected: 11/03/18 10:34

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.549

(2σ+/-)

0.146

(2σ+/-)

112/17/18 03:5911/26/18 11:06pCi/g0.1150.500

RL MDC

0.134

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 11:06 12/17/18 03:59 10.8510.5340.530U0.572Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-12Client Sample ID: AB02-BSA1-12
Matrix: SolidDate Collected: 11/03/18 10:34

Date Received: 11/15/18 13:50

Bi-214 0.549 0.134 0.146 0.115 pCi/g 11/26/18 11:06 12/17/18 03:59 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 7.61 1.15 1.39 0.574 pCi/g 11/26/18 11:06 12/17/18 03:59 1

Pb-212 0.461 0.0881 0.106 0.0948 pCi/g 11/26/18 11:06 12/17/18 03:59 1

Pb-214 0.587 0.116 0.131 0.108 pCi/g 11/26/18 11:06 12/17/18 03:59 1

Tl-208 0.157 0.0588 0.0610 0.0584 pCi/g 11/26/18 11:06 12/17/18 03:59 1

Lab Sample ID: 160-31847-12Client Sample ID: AB02-BSA1-12
Matrix: SolidDate Collected: 11/03/18 10:34

Percent Solids: 98.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 6.1 4.7 1.9 mg/Kg ☼ 12/07/18 11:12 12/21/18 03:15 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.94 mg/Kg 12/07/18 11:12 12/21/18 03:15 10☼Molybdenum 2.8

2.3 1.5 mg/Kg 12/07/18 11:12 12/21/18 03:15 10☼Selenium 1.6 J

0.47 0.19 mg/Kg 12/07/18 11:12 12/21/18 03:15 10☼Uranium 0.91

4.7 1.9 mg/Kg 12/07/18 11:12 12/19/18 22:28 10☼Vanadium 32

Lab Sample ID: 160-31847-13Client Sample ID: AB02-BSA1-13
Matrix: SolidDate Collected: 11/03/18 10:28

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.789

(2σ+/-)

0.208

(2σ+/-)

112/17/18 03:5811/26/18 11:06pCi/g0.1560.500

RL MDC

0.188

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 11:06 12/17/18 03:58 11.090.6390.631U0.778Thorium-234

Ac-228 0.649 0.215 0.227 0.153 pCi/g 11/26/18 11:06 12/17/18 03:58 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.789 0.188 0.208 0.156 pCi/g 11/26/18 11:06 12/17/18 03:58 1

K-40 9.89 1.61 1.97 0.936 pCi/g 11/26/18 11:06 12/17/18 03:58 1

Pb-212 0.475 0.101 0.115 0.111 pCi/g 11/26/18 11:06 12/17/18 03:58 1

Pb-214 0.768 0.162 0.184 0.175 pCi/g 11/26/18 11:06 12/17/18 03:58 1

Tl-208 0.159 0.0648 0.0674 0.0636 pCi/g 11/26/18 11:06 12/17/18 03:58 1

Lab Sample ID: 160-31847-13Client Sample ID: AB02-BSA1-13
Matrix: SolidDate Collected: 11/03/18 10:28

Percent Solids: 95.6Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.0 4.9 1.9 mg/Kg ☼ 12/07/18 11:12 12/21/18 03:21 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/07/18 11:12 12/21/18 03:21 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/07/18 11:12 12/21/18 03:21 10☼Selenium 2.0 J

0.49 0.19 mg/Kg 12/07/18 11:12 12/21/18 03:21 10☼Uranium 1.2

4.9 1.9 mg/Kg 12/07/18 11:12 12/19/18 22:35 10☼Vanadium 27
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Client Sample Results
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-14Client Sample ID: AB02-BSA1-14
Matrix: SolidDate Collected: 11/03/18 10:38

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.704

(2σ+/-)

0.156

(2σ+/-)

112/17/18 03:5411/26/18 11:06pCi/g0.08430.500

RL MDC

0.139

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 11:06 12/17/18 03:54 10.8190.4290.427U0.386Thorium-234

Ac-228 0.605 0.186 0.196 0.103 pCi/g 11/26/18 11:06 12/17/18 03:54 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.704 0.139 0.156 0.0843 pCi/g 11/26/18 11:06 12/17/18 03:54 1

K-40 9.22 1.48 1.75 0.629 pCi/g 11/26/18 11:06 12/17/18 03:54 1

Pb-212 0.426 0.0917 0.102 0.106 pCi/g 11/26/18 11:06 12/17/18 03:54 1

Pb-214 0.826 0.153 0.175 0.128 pCi/g 11/26/18 11:06 12/17/18 03:54 1

Tl-208 0.196 0.0572 0.0606 0.0465 pCi/g 11/26/18 11:06 12/17/18 03:54 1

Lab Sample ID: 160-31847-14Client Sample ID: AB02-BSA1-14
Matrix: SolidDate Collected: 11/03/18 10:38

Percent Solids: 91.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.9 J 5.0 2.0 mg/Kg ☼ 12/07/18 11:12 12/21/18 03:48 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/07/18 11:12 12/21/18 03:48 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/07/18 11:12 12/21/18 03:48 10☼Selenium ND

0.50 0.20 mg/Kg 12/07/18 11:12 12/21/18 03:48 10☼Uranium 0.58

5.0 2.0 mg/Kg 12/07/18 11:12 12/19/18 23:02 10☼Vanadium 22

Lab Sample ID: 160-31847-15Client Sample ID: AB02-BSA1-15
Matrix: SolidDate Collected: 11/03/18 10:44

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.653

(2σ+/-)

0.176

(2σ+/-)

112/17/18 03:5611/26/18 11:06pCi/g0.1470.500

RL MDC

0.163

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 11:06 12/17/18 03:56 10.8690.5410.535U0.699Thorium-234

Ac-228 0.704 0.156 0.172 0.189 pCi/g 11/26/18 11:06 12/17/18 03:56 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.653 0.163 0.176 0.147 pCi/g 11/26/18 11:06 12/17/18 03:56 1

K-40 7.92 1.40 1.62 0.602 pCi/g 11/26/18 11:06 12/17/18 03:56 1

Pb-212 0.515 0.0964 0.117 0.0929 pCi/g 11/26/18 11:06 12/17/18 03:56 1

Pb-214 0.671 0.126 0.144 0.165 pCi/g 11/26/18 11:06 12/17/18 03:56 1

Th-228 0.515 0.0964 0.117 0.0929 pCi/g 11/26/18 11:06 12/17/18 03:56 1

Tl-208 0.188 0.0619 0.0649 0.0460 pCi/g 11/26/18 11:06 12/17/18 03:56 1

TestAmerica St. Louis

Page 21 of 47

1

2

3

4

5

6

7

8

9

10

11



Client Sample Results
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-15Client Sample ID: AB02-BSA1-15
Matrix: SolidDate Collected: 11/03/18 10:44

Percent Solids: 96.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.4 J 4.5 1.8 mg/Kg ☼ 12/07/18 11:12 12/21/18 03:55 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.91 mg/Kg 12/07/18 11:12 12/21/18 03:55 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/07/18 11:12 12/21/18 03:55 10☼Selenium 2.2 J

0.45 0.18 mg/Kg 12/07/18 11:12 12/21/18 03:55 10☼Uranium 0.90

4.5 1.8 mg/Kg 12/07/18 11:12 12/19/18 23:08 10☼Vanadium 27

Lab Sample ID: 160-31847-16Client Sample ID: AB02-BSA2-01
Matrix: SolidDate Collected: 11/03/18 14:38

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.965

(2σ+/-)

0.194

(2σ+/-)

112/17/18 03:5511/26/18 11:06pCi/g0.1580.500

RL MDC

0.166

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 11:06 12/17/18 03:55 10.8650.6670.661U0.782Thorium-234

Ac-228 1.42 0.264 0.301 0.239 pCi/g 11/26/18 11:06 12/17/18 03:55 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.965 0.166 0.194 0.158 pCi/g 11/26/18 11:06 12/17/18 03:55 1

K-40 13.7 1.63 2.15 0.539 pCi/g 11/26/18 11:06 12/17/18 03:55 1

Pb-212 1.20 0.136 0.206 0.144 pCi/g 11/26/18 11:06 12/17/18 03:55 1

Pb-214 1.11 0.171 0.207 0.133 pCi/g 11/26/18 11:06 12/17/18 03:55 1

Tl-208 0.411 0.0860 0.0960 0.0691 pCi/g 11/26/18 11:06 12/17/18 03:55 1

Lab Sample ID: 160-31847-16Client Sample ID: AB02-BSA2-01
Matrix: SolidDate Collected: 11/03/18 14:38

Percent Solids: 99.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.6 J 4.4 1.8 mg/Kg ☼ 12/07/18 11:13 12/21/18 04:02 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.2 0.88 mg/Kg 12/07/18 11:13 12/21/18 04:02 10☼Molybdenum ND

2.2 1.4 mg/Kg 12/07/18 11:13 12/21/18 04:02 10☼Selenium 6.9

0.44 0.18 mg/Kg 12/07/18 11:13 12/21/18 04:02 10☼Uranium 1.0

4.4 1.8 mg/Kg 12/07/18 11:13 12/19/18 23:15 10☼Vanadium 39

Lab Sample ID: 160-31847-17Client Sample ID: AB02-BSA2-02
Matrix: SolidDate Collected: 11/03/18 14:44

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.967

(2σ+/-)

0.208

(2σ+/-)

112/17/18 03:5411/26/18 11:06pCi/g0.1280.500

RL MDC

0.182

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 11:06 12/17/18 03:54 11.300.8120.806U0.900Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-17Client Sample ID: AB02-BSA2-02
Matrix: SolidDate Collected: 11/03/18 14:44

Date Received: 11/15/18 13:50

Ac-228 1.36 0.258 0.293 0.108 pCi/g 11/26/18 11:06 12/17/18 03:54 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.71 0.653 0.677 0.531 pCi/g 11/26/18 11:06 12/17/18 03:54 1

Bi-214 0.967 0.182 0.208 0.128 pCi/g 11/26/18 11:06 12/17/18 03:54 1

K-40 15.8 1.97 2.55 0.677 pCi/g 11/26/18 11:06 12/17/18 03:54 1

Pb-212 1.45 0.161 0.247 0.142 pCi/g 11/26/18 11:06 12/17/18 03:54 1

Pb-214 1.09 0.164 0.199 0.162 pCi/g 11/26/18 11:06 12/17/18 03:54 1

Tl-208 0.469 0.0864 0.0991 0.0469 pCi/g 11/26/18 11:06 12/17/18 03:54 1

Lab Sample ID: 160-31847-17Client Sample ID: AB02-BSA2-02
Matrix: SolidDate Collected: 11/03/18 14:44

Percent Solids: 95.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.7 J 5.0 2.0 mg/Kg ☼ 12/07/18 11:14 12/21/18 04:08 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/07/18 11:14 12/21/18 04:08 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/07/18 11:14 12/21/18 04:08 10☼Selenium 7.3

0.50 0.20 mg/Kg 12/07/18 11:14 12/21/18 04:08 10☼Uranium 2.1

5.0 2.0 mg/Kg 12/07/18 11:14 12/19/18 23:22 10☼Vanadium 40

Lab Sample ID: 160-31847-18Client Sample ID: AB02-BSA2-03
Matrix: SolidDate Collected: 11/03/18 14:50

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.27

(2σ+/-)

0.220

(2σ+/-)

112/17/18 05:5111/26/18 11:06pCi/g0.1280.500

RL MDC

0.176

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 11:06 12/17/18 05:51 12.470.03470.0346U0.0177Thorium-234

Ac-228 1.59 0.200 0.257 0.126 pCi/g 11/26/18 11:06 12/17/18 05:51 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.55 0.741 0.759 0.734 pCi/g 11/26/18 11:06 12/17/18 05:51 1

Bi-214 1.27 0.176 0.220 0.128 pCi/g 11/26/18 11:06 12/17/18 05:51 1

K-40 14.1 1.39 2.00 0.506 pCi/g 11/26/18 11:06 12/17/18 05:51 1

Pb-212 1.42 0.125 0.222 0.104 pCi/g 11/26/18 11:06 12/17/18 05:51 1

Pb-214 1.34 0.136 0.195 0.128 pCi/g 11/26/18 11:06 12/17/18 05:51 1

Tl-208 0.473 0.0730 0.0880 0.0455 pCi/g 11/26/18 11:06 12/17/18 05:51 1

Lab Sample ID: 160-31847-18Client Sample ID: AB02-BSA2-03
Matrix: SolidDate Collected: 11/03/18 14:50

Percent Solids: 97.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.0 J 4.9 1.9 mg/Kg ☼ 12/07/18 11:14 12/21/18 04:15 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/07/18 11:14 12/21/18 04:15 10☼Molybdenum ND
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Client Sample Results
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-18Client Sample ID: AB02-BSA2-03
Matrix: SolidDate Collected: 11/03/18 14:50

Percent Solids: 97.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Selenium 7.9 2.4 1.6 mg/Kg ☼ 12/07/18 11:14 12/21/18 04:15 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.49 0.19 mg/Kg 12/07/18 11:14 12/21/18 04:15 10☼Uranium 1.3

4.9 1.9 mg/Kg 12/07/18 11:14 12/19/18 23:29 10☼Vanadium 46

Lab Sample ID: 160-31847-19Client Sample ID: AB02-BSA2-04
Matrix: SolidDate Collected: 11/03/18 14:56

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.09

(2σ+/-)

0.264

(2σ+/-)

112/17/18 05:5211/26/18 11:06pCi/g0.2030.500

RL MDC

0.240

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 11:06 12/17/18 05:52 11.370.7610.755U0.871Thorium-234

Ac-228 1.64 0.280 0.325 0.277 pCi/g 11/26/18 11:06 12/17/18 05:52 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.09 0.240 0.264 0.203 pCi/g 11/26/18 11:06 12/17/18 05:52 1

K-40 19.5 2.05 2.84 0.761 pCi/g 11/26/18 11:06 12/17/18 05:52 1

Pb-212 1.48 0.155 0.219 0.121 pCi/g 11/26/18 11:06 12/17/18 05:52 1

Pb-214 1.17 0.181 0.216 0.185 pCi/g 11/26/18 11:06 12/17/18 05:52 1

Tl-208 0.486 0.102 0.113 0.0844 pCi/g 11/26/18 11:06 12/17/18 05:52 1

Lab Sample ID: 160-31847-19Client Sample ID: AB02-BSA2-04
Matrix: SolidDate Collected: 11/03/18 14:56

Percent Solids: 98.6Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.6 J 4.8 1.9 mg/Kg ☼ 12/07/18 11:17 12/20/18 01:36 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.96 mg/Kg 12/07/18 11:17 12/20/18 01:36 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/07/18 11:17 12/20/18 01:36 10☼Selenium 5.8

0.48 0.19 mg/Kg 12/07/18 11:17 12/20/18 01:36 10☼Uranium 1.2

4.8 1.9 mg/Kg 12/07/18 11:17 12/20/18 01:36 10☼Vanadium 30

Lab Sample ID: 160-31847-20Client Sample ID: AB02-BSA2-05
Matrix: SolidDate Collected: 11/03/18 15:02

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.34

(2σ+/-)

0.260

(2σ+/-)

112/17/18 05:5111/26/18 11:06pCi/g0.1670.500

RL MDC

0.219

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 11:06 12/17/18 05:51 12.160.9700.970U0.0891Thorium-234

Ac-228 1.54 0.279 0.320 0.199 pCi/g 11/26/18 11:06 12/17/18 05:51 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-20Client Sample ID: AB02-BSA2-05
Matrix: SolidDate Collected: 11/03/18 15:02

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Bi-212 1.71 0.786 0.806 0.815 pCi/g 11/26/18 11:06 12/17/18 05:51 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.34 0.219 0.260 0.167 pCi/g 11/26/18 11:06 12/17/18 05:51 1

K-40 13.2 1.64 2.12 0.540 pCi/g 11/26/18 11:06 12/17/18 05:51 1

Pb-212 1.32 0.155 0.230 0.163 pCi/g 11/26/18 11:06 12/17/18 05:51 1

Pb-214 1.24 0.185 0.226 0.168 pCi/g 11/26/18 11:06 12/17/18 05:51 1

Tl-208 0.517 0.0881 0.103 0.0540 pCi/g 11/26/18 11:06 12/17/18 05:51 1

Lab Sample ID: 160-31847-20Client Sample ID: AB02-BSA2-05
Matrix: SolidDate Collected: 11/03/18 15:02

Percent Solids: 97.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.9 J 5.0 2.0 mg/Kg ☼ 12/07/18 11:17 12/20/18 02:09 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/07/18 11:17 12/20/18 02:09 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/07/18 11:17 12/20/18 02:09 10☼Selenium 9.5

0.50 0.20 mg/Kg 12/07/18 11:17 12/20/18 02:09 10☼Uranium 1.4

5.0 2.0 mg/Kg 12/07/18 11:17 12/20/18 02:09 10☼Vanadium 32

Lab Sample ID: 160-31847-21Client Sample ID: AB02-BSA2-06
Matrix: SolidDate Collected: 11/03/18 15:04

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.82

(2σ+/-)

0.313

(2σ+/-)

112/17/18 06:5611/26/18 13:17pCi/g0.1720.500

RL MDC

0.249

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 13:17 12/17/18 06:56 11.080.6150.605U1.03Thorium-234

Ac-228 1.53 0.260 0.303 0.157 pCi/g 11/26/18 13:17 12/17/18 06:56 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.82 0.249 0.313 0.172 pCi/g 11/26/18 13:17 12/17/18 06:56 1

K-40 11.5 1.48 1.89 0.506 pCi/g 11/26/18 13:17 12/17/18 06:56 1

Pb-212 1.27 0.144 0.218 0.146 pCi/g 11/26/18 13:17 12/17/18 06:56 1

Pb-214 1.76 0.189 0.263 0.147 pCi/g 11/26/18 13:17 12/17/18 06:56 1

Tl-208 0.512 0.0951 0.109 0.0723 pCi/g 11/26/18 13:17 12/17/18 06:56 1

Lab Sample ID: 160-31847-21Client Sample ID: AB02-BSA2-06
Matrix: SolidDate Collected: 11/03/18 15:04

Percent Solids: 98.8Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.7 4.2 1.7 mg/Kg ☼ 12/07/18 11:17 12/20/18 02:16 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.1 0.84 mg/Kg 12/07/18 11:17 12/20/18 02:16 10☼Molybdenum ND

2.1 1.3 mg/Kg 12/07/18 11:17 12/20/18 02:16 10☼Selenium 9.1
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Client Sample Results
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-21Client Sample ID: AB02-BSA2-06
Matrix: SolidDate Collected: 11/03/18 15:04

Percent Solids: 98.8Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 1.6 0.42 0.17 mg/Kg ☼ 12/07/18 11:17 12/20/18 02:16 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.2 1.7 mg/Kg 12/07/18 11:17 12/20/18 02:16 10☼Vanadium 44

Lab Sample ID: 160-31847-22Client Sample ID: AB02-BSA2-07
Matrix: SolidDate Collected: 11/03/18 15:08

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.882

(2σ+/-)

0.221

(2σ+/-)

112/17/18 06:5711/26/18 13:17pCi/g0.1720.500

RL MDC

0.201

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 13:17 12/17/18 06:57 11.210.6870.680U0.890Thorium-234

Ac-228 1.38 0.219 0.260 0.186 pCi/g 11/26/18 13:17 12/17/18 06:57 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.882 0.201 0.221 0.172 pCi/g 11/26/18 13:17 12/17/18 06:57 1

K-40 18.9 1.89 2.71 0.742 pCi/g 11/26/18 13:17 12/17/18 06:57 1

Pb-212 1.07 0.147 0.202 0.163 pCi/g 11/26/18 13:17 12/17/18 06:57 1

Pb-214 0.844 0.135 0.161 0.170 pCi/g 11/26/18 13:17 12/17/18 06:57 1

Tl-208 0.465 0.0945 0.106 0.0741 pCi/g 11/26/18 13:17 12/17/18 06:57 1

Lab Sample ID: 160-31847-22Client Sample ID: AB02-BSA2-07
Matrix: SolidDate Collected: 11/03/18 15:08

Percent Solids: 93.2Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.8 J 4.6 1.8 mg/Kg ☼ 12/07/18 11:17 12/20/18 02:43 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.92 mg/Kg 12/07/18 11:17 12/20/18 02:43 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/07/18 11:17 12/20/18 02:43 10☼Selenium 6.2

0.46 0.18 mg/Kg 12/07/18 11:17 12/20/18 02:43 10☼Uranium 1.0

4.6 1.8 mg/Kg 12/07/18 11:17 12/20/18 02:43 10☼Vanadium 27

Lab Sample ID: 160-31847-23Client Sample ID: AB02-BSA2-08
Matrix: SolidDate Collected: 11/03/18 15:10

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.974

(2σ+/-)

0.214

(2σ+/-)

112/17/18 06:5811/26/18 13:17pCi/g0.1590.500

RL MDC

0.188

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 13:17 12/17/18 06:58 12.390.8250.817U-1.02Thorium-234

Ac-228 1.14 0.226 0.254 0.0824 pCi/g 11/26/18 13:17 12/17/18 06:58 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.12 0.505 0.518 0.476 pCi/g 11/26/18 13:17 12/17/18 06:58 1
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Client Sample Results
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-23Client Sample ID: AB02-BSA2-08
Matrix: SolidDate Collected: 11/03/18 15:10

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Bi-214 0.974 0.188 0.214 0.159 pCi/g 11/26/18 13:17 12/17/18 06:58 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 14.9 1.64 2.24 0.613 pCi/g 11/26/18 13:17 12/17/18 06:58 1

Pb-212 1.21 0.135 0.207 0.117 pCi/g 11/26/18 13:17 12/17/18 06:58 1

Pb-214 0.960 0.152 0.182 0.161 pCi/g 11/26/18 13:17 12/17/18 06:58 1

Tl-208 0.464 0.0817 0.0948 0.0593 pCi/g 11/26/18 13:17 12/17/18 06:58 1

Lab Sample ID: 160-31847-23Client Sample ID: AB02-BSA2-08
Matrix: SolidDate Collected: 11/03/18 15:10

Percent Solids: 97.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.3 J 5.0 2.0 mg/Kg ☼ 12/07/18 11:17 12/20/18 02:49 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/07/18 11:17 12/20/18 02:49 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/07/18 11:17 12/20/18 02:49 10☼Selenium 6.9

0.50 0.20 mg/Kg 12/07/18 11:17 12/20/18 02:49 10☼Uranium 1.0

5.0 2.0 mg/Kg 12/07/18 11:17 12/20/18 02:49 10☼Vanadium 29

Lab Sample ID: 160-31847-24Client Sample ID: AB02-BSA2-09
Matrix: SolidDate Collected: 11/03/18 14:57

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.995

(2σ+/-)

0.236

(2σ+/-)

112/17/18 06:5611/26/18 13:17pCi/g0.1560.500

RL MDC

0.206

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 13:17 12/17/18 06:56 13.810.8620.850U-1.17Thorium-234

Ac-228 1.71 0.270 0.334 0.202 pCi/g 11/26/18 13:17 12/17/18 06:56 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.995 0.206 0.236 0.156 pCi/g 11/26/18 13:17 12/17/18 06:56 1

K-40 16.7 2.05 2.81 0.801 pCi/g 11/26/18 13:17 12/17/18 06:56 1

Pb-212 1.21 0.162 0.216 0.159 pCi/g 11/26/18 13:17 12/17/18 06:56 1

Pb-214 0.954 0.212 0.239 0.210 pCi/g 11/26/18 13:17 12/17/18 06:56 1

Tl-208 0.510 0.118 0.132 0.0946 pCi/g 11/26/18 13:17 12/17/18 06:56 1

Lab Sample ID: 160-31847-24Client Sample ID: AB02-BSA2-09
Matrix: SolidDate Collected: 11/03/18 14:57

Percent Solids: 96.6Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.4 J 4.5 1.8 mg/Kg ☼ 12/07/18 11:17 12/20/18 02:56 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.2 0.90 mg/Kg 12/07/18 11:17 12/20/18 02:56 10☼Molybdenum ND

2.2 1.4 mg/Kg 12/07/18 11:17 12/20/18 02:56 10☼Selenium 7.7

0.45 0.18 mg/Kg 12/07/18 11:17 12/20/18 02:56 10☼Uranium 0.92
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Client Sample Results
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-24Client Sample ID: AB02-BSA2-09
Matrix: SolidDate Collected: 11/03/18 14:57

Percent Solids: 96.6Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 28 4.5 1.8 mg/Kg ☼ 12/07/18 11:17 12/20/18 02:56 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-31847-25Client Sample ID: AB02-BSA2-10
Matrix: SolidDate Collected: 11/03/18 14:47

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.654

(2σ+/-)

0.177

(2σ+/-)

112/17/18 06:5911/26/18 13:17pCi/g0.1390.500

RL MDC

0.163

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 13:17 12/17/18 06:59 11.100.7520.747U0.774Thorium-234

Ac-228 1.24 0.271 0.299 0.176 pCi/g 11/26/18 13:17 12/17/18 06:59 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.654 0.163 0.177 0.139 pCi/g 11/26/18 13:17 12/17/18 06:59 1

K-40 15.2 1.92 2.47 0.664 pCi/g 11/26/18 13:17 12/17/18 06:59 1

Pb-212 1.13 0.140 0.203 0.123 pCi/g 11/26/18 13:17 12/17/18 06:59 1

Pb-214 0.824 0.141 0.165 0.123 pCi/g 11/26/18 13:17 12/17/18 06:59 1

Tl-208 0.443 0.0963 0.107 0.0665 pCi/g 11/26/18 13:17 12/17/18 06:59 1

Lab Sample ID: 160-31847-25Client Sample ID: AB02-BSA2-10
Matrix: SolidDate Collected: 11/03/18 14:47

Percent Solids: 95.7Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.3 J 5.0 2.0 mg/Kg ☼ 12/07/18 11:17 12/20/18 03:03 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 0.99 mg/Kg 12/07/18 11:17 12/20/18 03:03 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/07/18 11:17 12/20/18 03:03 10☼Selenium 7.7

0.50 0.20 mg/Kg 12/07/18 11:17 12/20/18 03:03 10☼Uranium 1.2

5.0 2.0 mg/Kg 12/07/18 11:17 12/20/18 03:03 10☼Vanadium 24

Lab Sample ID: 160-31847-26Client Sample ID: AB02-BSA2-11
Matrix: SolidDate Collected: 11/03/18 14:37

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.731

(2σ+/-)

0.232

(2σ+/-)

112/17/18 06:5711/26/18 13:17pCi/g0.2100.500

RL MDC

0.219

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 13:17 12/17/18 06:57 12.631.581.58U-0.942Thorium-234

Ac-228 1.52 0.268 0.310 0.145 pCi/g 11/26/18 13:17 12/17/18 06:57 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.731 0.219 0.232 0.210 pCi/g 11/26/18 13:17 12/17/18 06:57 1

K-40 21.5 2.64 3.44 0.802 pCi/g 11/26/18 13:17 12/17/18 06:57 1
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Client Sample Results
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-26Client Sample ID: AB02-BSA2-11
Matrix: SolidDate Collected: 11/03/18 14:37

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Pb-212 1.48 0.179 0.261 0.144 pCi/g 11/26/18 13:17 12/17/18 06:57 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Pb-214 0.837 0.179 0.199 0.160 pCi/g 11/26/18 13:17 12/17/18 06:57 1

Tl-208 0.420 0.100 0.109 0.0687 pCi/g 11/26/18 13:17 12/17/18 06:57 1

Lab Sample ID: 160-31847-26Client Sample ID: AB02-BSA2-11
Matrix: SolidDate Collected: 11/03/18 14:37

Percent Solids: 85.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.8 J 5.1 2.0 mg/Kg ☼ 12/07/18 11:17 12/20/18 03:09 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/07/18 11:17 12/20/18 03:09 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/07/18 11:17 12/20/18 03:09 10☼Selenium 3.8

0.51 0.20 mg/Kg 12/07/18 11:17 12/20/18 03:09 10☼Uranium 0.94

5.1 2.0 mg/Kg 12/07/18 11:17 12/20/18 03:09 10☼Vanadium 29

Lab Sample ID: 160-31847-27Client Sample ID: AB02-BSA2-12
Matrix: SolidDate Collected: 11/03/18 14:27

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.741

(2σ+/-)

0.196

(2σ+/-)

112/17/18 06:5811/26/18 13:17pCi/g0.1590.500

RL MDC

0.181

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 13:17 12/17/18 06:58 11.170.6910.691U0.104Thorium-234

Ac-228 1.34 0.245 0.280 0.112 pCi/g 11/26/18 13:17 12/17/18 06:58 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.741 0.181 0.196 0.159 pCi/g 11/26/18 13:17 12/17/18 06:58 1

K-40 16.8 2.08 2.69 0.689 pCi/g 11/26/18 13:17 12/17/18 06:58 1

Pb-212 1.14 0.133 0.178 0.106 pCi/g 11/26/18 13:17 12/17/18 06:58 1

Pb-214 0.870 0.133 0.159 0.161 pCi/g 11/26/18 13:17 12/17/18 06:58 1

Tl-208 0.542 0.0996 0.114 0.0644 pCi/g 11/26/18 13:17 12/17/18 06:58 1

Lab Sample ID: 160-31847-27Client Sample ID: AB02-BSA2-12
Matrix: SolidDate Collected: 11/03/18 14:27

Percent Solids: 95.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.0 J 5.2 2.1 mg/Kg ☼ 12/07/18 11:17 12/20/18 03:16 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.0 mg/Kg 12/07/18 11:17 12/20/18 03:16 10☼Molybdenum ND

2.6 1.7 mg/Kg 12/07/18 11:17 12/20/18 03:16 10☼Selenium 7.0

0.52 0.21 mg/Kg 12/07/18 11:17 12/20/18 03:16 10☼Uranium 0.76

5.2 2.1 mg/Kg 12/07/18 11:17 12/20/18 03:16 10☼Vanadium 23
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Client Sample Results
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-28Client Sample ID: AB02-BSA2-13
Matrix: SolidDate Collected: 11/03/18 14:19

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.677

(2σ+/-)

0.205

(2σ+/-)

112/17/18 07:3711/26/18 13:17pCi/g0.1850.500

RL MDC

0.193

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/26/18 13:17 12/17/18 07:37 12.300.8470.843U-0.718Thorium-234

Ac-228 1.21 0.213 0.246 0.0962 pCi/g 11/26/18 13:17 12/17/18 07:37 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.677 0.193 0.205 0.185 pCi/g 11/26/18 13:17 12/17/18 07:37 1

K-40 16.2 1.85 2.47 0.746 pCi/g 11/26/18 13:17 12/17/18 07:37 1

Pb-212 1.05 0.136 0.174 0.125 pCi/g 11/26/18 13:17 12/17/18 07:37 1

Pb-214 0.754 0.158 0.176 0.165 pCi/g 11/26/18 13:17 12/17/18 07:37 1

Tl-208 0.419 0.0836 0.0939 0.0557 pCi/g 11/26/18 13:17 12/17/18 07:37 1

Lab Sample ID: 160-31847-28Client Sample ID: AB02-BSA2-13
Matrix: SolidDate Collected: 11/03/18 14:19

Percent Solids: 94.4Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.5 J 5.2 2.1 mg/Kg ☼ 12/07/18 11:17 12/20/18 03:23 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.0 mg/Kg 12/07/18 11:17 12/20/18 03:23 10☼Molybdenum ND

2.6 1.7 mg/Kg 12/07/18 11:17 12/20/18 03:23 10☼Selenium 5.4

0.52 0.21 mg/Kg 12/07/18 11:17 12/20/18 03:23 10☼Uranium 0.75

5.2 2.1 mg/Kg 12/07/18 11:17 12/20/18 03:23 10☼Vanadium 20

Lab Sample ID: 160-31847-29Client Sample ID: AB02-BSA2-14
Matrix: SolidDate Collected: 11/03/18 14:07

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.752

(2σ+/-)

0.167

(2σ+/-)

103/06/19 01:4602/13/19 11:02pCi/g0.05200.500

RL MDC

0.148

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/13/19 11:02 03/06/19 01:46 11.340.7600.751U1.03Thorium-234

Ac-228 1.07 0.259 0.281 0.116 pCi/g 02/13/19 11:02 03/06/19 01:46 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.50 0.639 0.657 0.526 pCi/g 02/13/19 11:02 03/06/19 01:46 1

Bi-214 0.752 0.148 0.167 0.0520 pCi/g 02/13/19 11:02 03/06/19 01:46 1

K-40 15.7 2.03 2.59 0.763 pCi/g 02/13/19 11:02 03/06/19 01:46 1

Pb-212 1.25 0.152 0.222 0.128 pCi/g 02/13/19 11:02 03/06/19 01:46 1

Pb-214 1.10 0.166 0.201 0.0707 pCi/g 02/13/19 11:02 03/06/19 01:46 1

Tl-208 0.436 0.0962 0.106 0.0734 pCi/g 02/13/19 11:02 03/06/19 01:46 1
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Client Sample Results
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-29Client Sample ID: AB02-BSA2-14
Matrix: SolidDate Collected: 11/03/18 14:07

Percent Solids: 93.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 4.7 1.9 mg/Kg ☼ 02/12/19 14:30 02/13/19 13:10 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.94 mg/Kg 02/12/19 14:30 02/13/19 13:10 10☼Molybdenum ND

2.4 1.5 mg/Kg 02/12/19 14:30 02/13/19 13:10 10☼Selenium 3.9

0.47 0.19 mg/Kg 02/12/19 14:30 02/13/19 13:10 10☼Uranium 0.66

4.7 1.9 mg/Kg 02/12/19 14:30 02/13/19 13:10 10☼Vanadium 16

Lab Sample ID: 160-31847-30Client Sample ID: AB02-BSA2-15
Matrix: SolidDate Collected: 11/03/18 14:01

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.657

(2σ+/-)

0.162

(2σ+/-)

103/06/19 01:4302/13/19 11:02pCi/g0.1310.500

RL MDC

0.147

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/13/19 11:02 03/06/19 01:43 12.460.01090.0108U-0.00675Thorium-234

Ac-228 1.43 0.235 0.276 0.0731 pCi/g 02/13/19 11:02 03/06/19 01:43 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.97 0.863 0.887 0.712 pCi/g 02/13/19 11:02 03/06/19 01:43 1

Bi-214 0.657 0.147 0.162 0.131 pCi/g 02/13/19 11:02 03/06/19 01:43 1

K-40 14.9 1.56 2.18 0.552 pCi/g 02/13/19 11:02 03/06/19 01:43 1

Pb-212 1.28 0.129 0.209 0.106 pCi/g 02/13/19 11:02 03/06/19 01:43 1

Pb-214 0.852 0.128 0.156 0.115 pCi/g 02/13/19 11:02 03/06/19 01:43 1

Tl-208 0.565 0.0867 0.105 0.0489 pCi/g 02/13/19 11:02 03/06/19 01:43 1

Lab Sample ID: 160-31847-30Client Sample ID: AB02-BSA2-15
Matrix: SolidDate Collected: 11/03/18 14:01

Percent Solids: 95.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.9 J 4.8 1.9 mg/Kg ☼ 02/12/19 14:30 02/13/19 13:44 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 02/12/19 14:30 02/13/19 13:44 10☼Molybdenum ND

2.4 1.5 mg/Kg 02/12/19 14:30 02/13/19 13:44 10☼Selenium 4.8

0.48 0.19 mg/Kg 02/12/19 14:30 02/13/19 13:44 10☼Uranium 0.89

4.8 1.9 mg/Kg 02/12/19 14:30 02/13/19 13:44 10☼Vanadium 26

Lab Sample ID: 160-31847-248Client Sample ID: DUP-04
Matrix: SolidDate Collected: 11/03/18 00:00

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.566

(2σ+/-)

0.158

(2σ+/-)

112/19/18 07:4311/27/18 23:55pCi/g0.1280.500

RL MDC

0.144

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 23:55 12/19/18 07:43 11.100.5660.562U0.485Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-248Client Sample ID: DUP-04
Matrix: SolidDate Collected: 11/03/18 00:00

Date Received: 11/15/18 13:50

Bi-214 0.566 0.144 0.158 0.128 pCi/g 11/27/18 23:55 12/19/18 07:43 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 10.4 1.54 1.95 0.712 pCi/g 11/27/18 23:55 12/19/18 07:43 1

Pb-212 0.515 0.111 0.127 0.131 pCi/g 11/27/18 23:55 12/19/18 07:43 1

Pb-214 0.731 0.139 0.163 0.142 pCi/g 11/27/18 23:55 12/19/18 07:43 1

Tl-208 0.175 0.0617 0.0649 0.0560 pCi/g 11/27/18 23:55 12/19/18 07:43 1

Lab Sample ID: 160-31847-248Client Sample ID: DUP-04
Matrix: SolidDate Collected: 11/03/18 00:00

Percent Solids: 97.2Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.8 4.8 1.9 mg/Kg ☼ 12/14/18 09:01 12/22/18 09:24 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.96 mg/Kg 12/14/18 09:01 12/22/18 09:24 10☼Molybdenum 1.0 J

2.4 1.5 mg/Kg 12/14/18 09:01 12/22/18 09:24 10☼Selenium 2.0 J

0.48 0.19 mg/Kg 12/14/18 09:01 12/22/18 09:24 10☼Uranium 0.70

4.8 1.9 mg/Kg 12/14/18 09:01 12/22/18 09:24 10☼Vanadium 27

Lab Sample ID: 160-31847-249Client Sample ID: DUP-05
Matrix: SolidDate Collected: 11/03/18 00:00

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.944

(2σ+/-)

0.203

(2σ+/-)

112/19/18 07:4411/27/18 23:55pCi/g0.1280.500

RL MDC

0.178

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 23:55 12/19/18 07:44 11.400.7960.789U0.963Thorium-234

Ac-228 1.52 0.259 0.302 0.319 pCi/g 11/27/18 23:55 12/19/18 07:44 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.944 0.178 0.203 0.128 pCi/g 11/27/18 23:55 12/19/18 07:44 1

K-40 17.0 2.11 2.74 0.719 pCi/g 11/27/18 23:55 12/19/18 07:44 1

Pb-212 1.40 0.157 0.239 0.124 pCi/g 11/27/18 23:55 12/19/18 07:44 1

Pb-214 1.00 0.153 0.186 0.148 pCi/g 11/27/18 23:55 12/19/18 07:44 1

Tl-208 0.513 0.104 0.117 0.0696 pCi/g 11/27/18 23:55 12/19/18 07:44 1

Lab Sample ID: 160-31847-249Client Sample ID: DUP-05
Matrix: SolidDate Collected: 11/03/18 00:00

Percent Solids: 98.6Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.0 J 4.7 1.9 mg/Kg ☼ 12/14/18 09:01 12/22/18 09:51 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.94 mg/Kg 12/14/18 09:01 12/22/18 09:51 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/14/18 09:01 12/22/18 09:51 10☼Selenium 7.6

0.47 0.19 mg/Kg 12/14/18 09:01 12/22/18 09:51 10☼Uranium 1.3

4.7 1.9 mg/Kg 12/14/18 09:01 12/22/18 09:51 10☼Vanadium 32
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QC Sample Results
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 6020B - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 160-404564/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406808 Prep Batch: 404564

RL MDL

Vanadium ND 0.92 0.37 mg/Kg 12/07/18 11:12 12/19/18 20:08 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Method BlankLab Sample ID: MB 160-404564/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406947 Prep Batch: 404564

RL MDL

Arsenic ND 0.92 0.37 mg/Kg 12/07/18 11:12 12/21/18 00:54 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.180.46 mg/Kg 12/07/18 11:12 12/21/18 00:54 2Molybdenum

ND 0.290.46 mg/Kg 12/07/18 11:12 12/21/18 00:54 2Selenium

ND 0.0370.092 mg/Kg 12/07/18 11:12 12/21/18 00:54 2Uranium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-404564/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406947 Prep Batch: 404564

Uranium 87.6 91.1 mg/Kg 104 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-404564/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406808 Prep Batch: 404564

Vanadium 56.7 52.5 mg/Kg 92.6 56.8 - 143.

4

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-404564/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406947 Prep Batch: 404564

Arsenic 161 159 mg/Kg 98.7 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 124 mg/Kg 112.9 70.5 - 129.

1
Selenium 191 194 mg/Kg 101.4 68.6 - 131.

9

Client Sample ID: AB02-BSA1-08Lab Sample ID: 160-31847-8 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406808 Prep Batch: 404564

Vanadium 23 86.0 110 mg/Kg 101 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits
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QC Sample Results
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: AB02-BSA1-08Lab Sample ID: 160-31847-8 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406947 Prep Batch: 404564

Arsenic 3.6 J 86.0 84.0 mg/Kg 93 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum ND 43.0 45.2 mg/Kg 105 75 - 125☼

Selenium 2.4 43.0 42.2 mg/Kg 93 75 - 125☼

Uranium 0.94 86.0 89.9 mg/Kg 103 75 - 125☼

Client Sample ID: AB02-BSA1-08Lab Sample ID: 160-31847-8 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406808 Prep Batch: 404564

Vanadium 23 93.4 116 mg/Kg 100 75 - 125 6 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: AB02-BSA1-08Lab Sample ID: 160-31847-8 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406947 Prep Batch: 404564

Arsenic 3.6 J 93.4 94.0 mg/Kg 97 75 - 125 11 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum ND 46.7 50.2 mg/Kg 107 75 - 125 10 35☼

Selenium 2.4 46.7 44.3 mg/Kg 90 75 - 125 5 35☼

Uranium 0.94 93.4 96.6 mg/Kg 102 75 - 125 7 35☼

Client Sample ID: Method BlankLab Sample ID: MB 160-404565/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406809 Prep Batch: 404565

RL MDL

Arsenic ND 0.95 0.38 mg/Kg 12/07/18 11:17 12/20/18 01:16 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.190.48 mg/Kg 12/07/18 11:17 12/20/18 01:16 2Molybdenum

ND 0.310.48 mg/Kg 12/07/18 11:17 12/20/18 01:16 2Selenium

ND 0.0380.095 mg/Kg 12/07/18 11:17 12/20/18 01:16 2Uranium

ND 0.380.95 mg/Kg 12/07/18 11:17 12/20/18 01:16 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-404565/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406809 Prep Batch: 404565

Uranium 96.2 99.4 mg/Kg 103 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-404565/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406809 Prep Batch: 404565

Arsenic 161 182 mg/Kg 113.1 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 139 mg/Kg 126.5 70.5 - 129.

1
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QC Sample Results
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-404565/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406809 Prep Batch: 404565

Selenium 191 226 mg/Kg 118.6 68.6 - 131.

9

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Vanadium 56.7 59.3 mg/Kg 104.6 56.8 - 143.

4

Client Sample ID: AB02-BSA2-04Lab Sample ID: 160-31847-19 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406809 Prep Batch: 404565

Arsenic 3.6 J 86.5 87.7 mg/Kg 97 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum ND 43.3 43.2 mg/Kg 100 75 - 125☼

Selenium 5.8 43.3 45.0 mg/Kg 91 75 - 125☼

Uranium 1.2 86.5 89.1 mg/Kg 102 75 - 125☼

Vanadium 30 86.5 112 mg/Kg 96 75 - 125☼

Client Sample ID: AB02-BSA2-04Lab Sample ID: 160-31847-19 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406809 Prep Batch: 404565

Arsenic 3.6 J 98.0 98.5 mg/Kg 97 75 - 125 12 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum ND 49.0 50.3 mg/Kg 103 75 - 125 15 35☼

Selenium 5.8 49.0 49.8 mg/Kg 90 75 - 125 10 35☼

Uranium 1.2 98.0 106 mg/Kg 107 75 - 125 17 35☼

Vanadium 30 98.0 123 mg/Kg 96 75 - 125 9 35☼

Client Sample ID: Method BlankLab Sample ID: MB 160-405772/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405772

RL MDL

Arsenic ND 0.91 0.36 mg/Kg 12/14/18 09:01 12/22/18 06:16 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.180.45 mg/Kg 12/14/18 09:01 12/22/18 06:16 2Molybdenum

ND 0.290.45 mg/Kg 12/14/18 09:01 12/22/18 06:16 2Selenium

ND 0.0360.091 mg/Kg 12/14/18 09:01 12/22/18 06:16 2Uranium

ND 0.360.91 mg/Kg 12/14/18 09:01 12/22/18 06:16 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-405772/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405772

Uranium 99.7 107 mg/Kg 107 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits
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QC Sample Results
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-405772/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405772

Arsenic 161 173 mg/Kg 107.2 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 119 mg/Kg 107.8 70.5 - 129.

1
Selenium 191 200 mg/Kg 104.9 68.6 - 131.

9
Vanadium 56.7 67.4 mg/Kg 118.8 56.8 - 143.

4

Client Sample ID: Matrix SpikeLab Sample ID: 160-31847-B-213-B MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405772

Arsenic 7.7 98.4 107 mg/Kg 101 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum 1.5 J 49.2 49.1 mg/Kg 97 75 - 125☼

Selenium 2.9 49.2 53.2 mg/Kg 102 75 - 125☼

Uranium 13 98.4 103 mg/Kg 91 75 - 125☼

Vanadium 56 98.4 149 mg/Kg 94 75 - 125☼

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 160-31847-B-213-C MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405772

Arsenic 7.7 93.8 101 mg/Kg 99 75 - 125 6 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum 1.5 J 46.9 46.1 mg/Kg 95 75 - 125 6 35☼

Selenium 2.9 46.9 48.1 mg/Kg 96 75 - 125 10 35☼

Uranium 13 93.8 95.3 mg/Kg 87 75 - 125 8 35☼

Vanadium 56 93.8 144 mg/Kg 94 75 - 125 3 35☼

Client Sample ID: Method BlankLab Sample ID: MB 160-414630/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 414938 Prep Batch: 414630

RL MDL

Arsenic ND 0.95 0.38 mg/Kg 02/12/19 14:30 02/13/19 12:30 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.190.47 mg/Kg 02/12/19 14:30 02/13/19 12:30 2Molybdenum

ND 0.300.47 mg/Kg 02/12/19 14:30 02/13/19 12:30 2Selenium

ND 0.0380.095 mg/Kg 02/12/19 14:30 02/13/19 12:30 2Uranium

ND 0.380.95 mg/Kg 02/12/19 14:30 02/13/19 12:30 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-414630/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 414938 Prep Batch: 414630

Uranium 85.9 91.1 mg/Kg 106 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits
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QC Sample Results
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-414630/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 414938 Prep Batch: 414630

Arsenic 161 174 mg/Kg 108.2 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 122 mg/Kg 110.9 70.5 - 129.

1
Selenium 191 221 mg/Kg 115.8 68.6 - 131.

9
Vanadium 56.7 57.2 mg/Kg 100.8 56.8 - 143.

4

Client Sample ID: AB02-BSA2-14Lab Sample ID: 160-31847-29 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 414938 Prep Batch: 414630

Arsenic ND 101 106 mg/Kg 105 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum ND 50.5 52.2 mg/Kg 103 75 - 125☼

Selenium 3.9 50.5 57.5 mg/Kg 106 75 - 125☼

Uranium 0.66 101 109 mg/Kg 107 75 - 125☼

Vanadium 16 101 119 mg/Kg 102 75 - 125☼

Client Sample ID: AB02-BSA2-14Lab Sample ID: 160-31847-29 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 414938 Prep Batch: 414630

Arsenic ND 101 108 mg/Kg 107 75 - 125 1 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum ND 50.4 51.2 mg/Kg 102 75 - 125 2 35☼

Selenium 3.9 50.4 57.3 mg/Kg 106 75 - 125 0 35☼

Uranium 0.66 101 111 mg/Kg 110 75 - 125 2 35☼

Vanadium 16 101 119 mg/Kg 102 75 - 125 0 35☼

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-402630/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406061 Prep Batch: 402630

Radium-226

Analyte

U 112/17/18 02:2211/26/18 11:06pCi/g0.269

MDC

0.500

RL

0.09320.0930

(2σ+/-) (2σ+/-)

MB

-0.05868

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/17/18 02:2211/26/18 11:06pCi/g1.440.07970.0796U-0.03491Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/26/18 11:06 12/17/18 02:22 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected
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QC Sample Results
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-402630/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406060 Prep Batch: 402630

Americium-241

Analyte

130-7010198.1796.7 11.5 1.09

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 28.0 30.28 3.17 0.263 pCi/g 108 70 - 130

Cobalt-60 12.3 13.06 1.36 0.154 pCi/g 106 70 - 130

Client Sample ID: AB02-BSA1-01Lab Sample ID: 160-31847-1 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406061 Prep Batch: 402630

Radium-226

Analyte

20.030.63110.634 0.127 0.500 0.0764

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 -0.458 U 0.4782 U 0.439 0.625 pCi/g 2.46 2

Ac-228 20.990.60680.480 0.186 0.172

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-214 0.634 0.6311 0.127 0.0764 pCi/g 0.03 2

K-40 9.37 10.11 1.57 0.502 pCi/g 0.65 2

Pb-212 0.432 0.5487 0.109 0.0822 pCi/g 1.55 2

Pb-214 0.633 0.7051 0.122 0.109 pCi/g 0.77 2

Tl-208 0.209 0.1795 0.0553 0.0414 pCi/g 0.68 2

Client Sample ID: Method BlankLab Sample ID: MB 160-402661/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406061 Prep Batch: 402661

Radium-226

Analyte

U 112/17/18 06:5611/26/18 13:17pCi/g0.280

MDC

0.500

RL

0.08110.0809

(2σ+/-) (2σ+/-)

MB

-0.05868

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/17/18 06:5611/26/18 13:17pCi/g0.9800.3700.370U0.1560Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/26/18 13:17 12/17/18 06:56 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-402661/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406060 Prep Batch: 402661

Americium-241

Analyte

130-7010198.0196.7 11.5 1.24

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 28.0 30.60 3.21 0.278 pCi/g 109 70 - 130

Cobalt-60 12.3 13.29 1.38 0.160 pCi/g 108 70 - 130
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QC Sample Results
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: AB02-BSA2-06Lab Sample ID: 160-31847-21 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406061 Prep Batch: 402661

Radium-226

Analyte

22.051.4281.82 0.220 0.500 0.120

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 1.03 U -0.4512 U 1.51 2.50 pCi/g 1.82 2

Ac-228 20.671.3901.53 0.295 0.180

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-214 1.82 1.428 F 0.220 0.120 pCi/g 2.05 2

K-40 11.5 11.27 1.75 0.652 pCi/g 0.14 2

Pb-212 1.27 1.477 0.230 0.111 pCi/g 1.33 2

Pb-214 1.76 1.639 0.250 0.138 pCi/g 0.65 2

Tl-208 0.512 0.4478 0.0914 0.0605 pCi/g 0.91 2

Client Sample ID: Method BlankLab Sample ID: MB 160-403043/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406527 Prep Batch: 403043

Radium-226

Analyte

U 112/19/18 06:4811/27/18 23:55pCi/g0.385

MDC

0.500

RL

0.1820.182

(2σ+/-) (2σ+/-)

MB

-0.1391

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/19/18 06:4811/27/18 23:55pCi/g1.040.6120.612U0.1451Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/27/18 23:55 12/19/18 06:48 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-403043/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406526 Prep Batch: 403043

Americium-241

Analyte

130-7010298.3696.7 11.6 1.32

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 28.0 30.67 3.22 0.271 pCi/g 110 70 - 130

Cobalt-60 12.3 13.20 1.38 0.156 pCi/g 107 70 - 130

Client Sample ID: DuplicateLab Sample ID: 160-31847-A-238-C DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406527 Prep Batch: 403043

Radium-226

Analyte

20.6227.2528.6 2.93 0.500 0.335

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 12.5 12.98 2.26 2.54 pCi/g 0.29 2

Ac-228 20.721.7651.50 0.551 0.648

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides
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QC Sample Results
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: DuplicateLab Sample ID: 160-31847-A-238-C DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406527 Prep Batch: 403043

Bi-214 20.6227.2528.6 2.93 0.335

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

K-40 15.3 15.52 2.91 1.71 pCi/g 0.12 2

Pb-210 21.0 21.93 5.77 5.75 pCi/g 0.25 2

Pb-212 1.36 1.478 0.285 0.294 pCi/g 0.57 2

Pb-214 28.3 29.03 3.08 0.431 pCi/g 0.35 2

Tl-208 0.546 0.5690 0.192 0.178 pCi/g 0.16 2

U-238 12.5 12.98 2.26 2.54 pCi/g 0.29 2

Client Sample ID: Method BlankLab Sample ID: MB 160-414716/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 417894 Prep Batch: 414716

Radium-226

Analyte

U 103/06/19 01:4802/13/19 11:02pCi/g0.314

MDC

0.500

RL

0.1930.193

(2σ+/-) (2σ+/-)

MB

-0.04352

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

103/06/19 01:4802/13/19 11:02pCi/g1.430.8100.808U-0.5018Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 02/13/19 11:02 03/06/19 01:48 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-414716/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 417870 Prep Batch: 414716

Americium-241

Analyte

130-709895.1896.7 10.0 1.36

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 27.8 27.86 3.01 0.265 pCi/g 100 70 - 130

Cobalt-60 12.0 12.03 1.29 0.0587 pCi/g 101 70 - 130

Client Sample ID: AB02-BSA2-14Lab Sample ID: 160-31847-29 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 417894 Prep Batch: 414716

Radium-226

Analyte

20.520.68780.752 0.181 0.500 0.133

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 1.03 U -1.106 U 0.848 2.41 pCi/g 3.76 2

Ac-228 22.04F1.4861.07 0.300 0.219

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-212 1.50 2.187 0.855 0.639 pCi/g 1.27 2

Bi-214 0.752 0.6878 0.181 0.133 pCi/g 0.52 2

K-40 15.7 17.72 2.89 0.777 pCi/g 1.06 2

Pb-212 1.25 1.243 0.202 0.144 pCi/g 0.07 2
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QC Sample Results
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: AB02-BSA2-14Lab Sample ID: 160-31847-29 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 417894 Prep Batch: 414716

Pb-214 22.56F0.76221.10 0.168 0.143

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Tl-208 0.436 0.4871 0.113 0.0743 pCi/g 0.66 2
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QC Association Summary
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Metals

Prep Batch: 404564

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-31847-1 AB02-BSA1-01 Total/NA

Solid 3050B160-31847-2 AB02-BSA1-02 Total/NA

Solid 3050B160-31847-3 AB02-BSA1-03 Total/NA

Solid 3050B160-31847-4 AB02-BSA1-04 Total/NA

Solid 3050B160-31847-5 AB02-BSA1-05 Total/NA

Solid 3050B160-31847-6 AB02-BSA1-06 Total/NA

Solid 3050B160-31847-7 AB02-BSA1-07 Total/NA

Solid 3050B160-31847-8 AB02-BSA1-08 Total/NA

Solid 3050B160-31847-9 AB02-BSA1-09 Total/NA

Solid 3050B160-31847-10 AB02-BSA1-10 Total/NA

Solid 3050B160-31847-11 AB02-BSA1-11 Total/NA

Solid 3050B160-31847-12 AB02-BSA1-12 Total/NA

Solid 3050B160-31847-13 AB02-BSA1-13 Total/NA

Solid 3050B160-31847-14 AB02-BSA1-14 Total/NA

Solid 3050B160-31847-15 AB02-BSA1-15 Total/NA

Solid 3050B160-31847-16 AB02-BSA2-01 Total/NA

Solid 3050B160-31847-17 AB02-BSA2-02 Total/NA

Solid 3050B160-31847-18 AB02-BSA2-03 Total/NA

Solid 3050BMB 160-404564/1-A Method Blank Total/NA

Solid 3050BLCS 160-404564/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-404564/3-A Lab Control Sample Total/NA

Solid 3050B160-31847-8 MS AB02-BSA1-08 Total/NA

Solid 3050B160-31847-8 MSD AB02-BSA1-08 Total/NA

Prep Batch: 404565

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-31847-19 AB02-BSA2-04 Total/NA

Solid 3050B160-31847-20 AB02-BSA2-05 Total/NA

Solid 3050B160-31847-21 AB02-BSA2-06 Total/NA

Solid 3050B160-31847-22 AB02-BSA2-07 Total/NA

Solid 3050B160-31847-23 AB02-BSA2-08 Total/NA

Solid 3050B160-31847-24 AB02-BSA2-09 Total/NA

Solid 3050B160-31847-25 AB02-BSA2-10 Total/NA

Solid 3050B160-31847-26 AB02-BSA2-11 Total/NA

Solid 3050B160-31847-27 AB02-BSA2-12 Total/NA

Solid 3050B160-31847-28 AB02-BSA2-13 Total/NA

Solid 3050BMB 160-404565/1-A Method Blank Total/NA

Solid 3050BLCS 160-404565/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-404565/3-A Lab Control Sample Total/NA

Solid 3050B160-31847-19 MS AB02-BSA2-04 Total/NA

Solid 3050B160-31847-19 MSD AB02-BSA2-04 Total/NA

Prep Batch: 405772

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-31847-248 DUP-04 Total/NA

Solid 3050B160-31847-249 DUP-05 Total/NA

Solid 3050BMB 160-405772/1-A Method Blank Total/NA

Solid 3050BLCS 160-405772/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-405772/3-A Lab Control Sample Total/NA

Solid 3050B160-31847-B-213-B MS Matrix Spike Total/NA

Solid 3050B160-31847-B-213-C MSD Matrix Spike Duplicate Total/NA
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QC Association Summary
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Analysis Batch: 406808

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 404564160-31847-1 AB02-BSA1-01 Total/NA

Solid 6020B 404564160-31847-2 AB02-BSA1-02 Total/NA

Solid 6020B 404564160-31847-3 AB02-BSA1-03 Total/NA

Solid 6020B 404564160-31847-4 AB02-BSA1-04 Total/NA

Solid 6020B 404564160-31847-5 AB02-BSA1-05 Total/NA

Solid 6020B 404564160-31847-6 AB02-BSA1-06 Total/NA

Solid 6020B 404564160-31847-7 AB02-BSA1-07 Total/NA

Solid 6020B 404564160-31847-8 AB02-BSA1-08 Total/NA

Solid 6020B 404564160-31847-9 AB02-BSA1-09 Total/NA

Solid 6020B 404564160-31847-10 AB02-BSA1-10 Total/NA

Solid 6020B 404564160-31847-11 AB02-BSA1-11 Total/NA

Solid 6020B 404564160-31847-12 AB02-BSA1-12 Total/NA

Solid 6020B 404564160-31847-13 AB02-BSA1-13 Total/NA

Solid 6020B 404564160-31847-14 AB02-BSA1-14 Total/NA

Solid 6020B 404564160-31847-15 AB02-BSA1-15 Total/NA

Solid 6020B 404564160-31847-16 AB02-BSA2-01 Total/NA

Solid 6020B 404564160-31847-17 AB02-BSA2-02 Total/NA

Solid 6020B 404564160-31847-18 AB02-BSA2-03 Total/NA

Solid 6020B 404564MB 160-404564/1-A Method Blank Total/NA

Solid 6020B 404564LCSSRM 160-404564/3-A Lab Control Sample Total/NA

Solid 6020B 404564160-31847-8 MS AB02-BSA1-08 Total/NA

Solid 6020B 404564160-31847-8 MSD AB02-BSA1-08 Total/NA

Analysis Batch: 406809

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 404565160-31847-19 AB02-BSA2-04 Total/NA

Solid 6020B 404565160-31847-20 AB02-BSA2-05 Total/NA

Solid 6020B 404565160-31847-21 AB02-BSA2-06 Total/NA

Solid 6020B 404565160-31847-22 AB02-BSA2-07 Total/NA

Solid 6020B 404565160-31847-23 AB02-BSA2-08 Total/NA

Solid 6020B 404565160-31847-24 AB02-BSA2-09 Total/NA

Solid 6020B 404565160-31847-25 AB02-BSA2-10 Total/NA

Solid 6020B 404565160-31847-26 AB02-BSA2-11 Total/NA

Solid 6020B 404565160-31847-27 AB02-BSA2-12 Total/NA

Solid 6020B 404565160-31847-28 AB02-BSA2-13 Total/NA

Solid 6020B 404565MB 160-404565/1-A Method Blank Total/NA

Solid 6020B 404565LCS 160-404565/2-A Lab Control Sample Total/NA

Solid 6020B 404565LCSSRM 160-404565/3-A Lab Control Sample Total/NA

Solid 6020B 404565160-31847-19 MS AB02-BSA2-04 Total/NA

Solid 6020B 404565160-31847-19 MSD AB02-BSA2-04 Total/NA

Analysis Batch: 406947

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 404564160-31847-1 AB02-BSA1-01 Total/NA

Solid 6020B 404564160-31847-2 AB02-BSA1-02 Total/NA

Solid 6020B 404564160-31847-3 AB02-BSA1-03 Total/NA

Solid 6020B 404564160-31847-4 AB02-BSA1-04 Total/NA

Solid 6020B 404564160-31847-5 AB02-BSA1-05 Total/NA

Solid 6020B 404564160-31847-6 AB02-BSA1-06 Total/NA

Solid 6020B 404564160-31847-7 AB02-BSA1-07 Total/NA

Solid 6020B 404564160-31847-8 AB02-BSA1-08 Total/NA

Solid 6020B 404564160-31847-9 AB02-BSA1-09 Total/NA

Solid 6020B 404564160-31847-10 AB02-BSA1-10 Total/NA

TestAmerica St. Louis

Page 43 of 47

1

2

3

4

5

6

7

8

9

10

11



QC Association Summary
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Metals (Continued)

Analysis Batch: 406947 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 404564160-31847-11 AB02-BSA1-11 Total/NA

Solid 6020B 404564160-31847-12 AB02-BSA1-12 Total/NA

Solid 6020B 404564160-31847-13 AB02-BSA1-13 Total/NA

Solid 6020B 404564160-31847-14 AB02-BSA1-14 Total/NA

Solid 6020B 404564160-31847-15 AB02-BSA1-15 Total/NA

Solid 6020B 404564160-31847-16 AB02-BSA2-01 Total/NA

Solid 6020B 404564160-31847-17 AB02-BSA2-02 Total/NA

Solid 6020B 404564160-31847-18 AB02-BSA2-03 Total/NA

Solid 6020B 404564MB 160-404564/1-A Method Blank Total/NA

Solid 6020B 404564LCS 160-404564/2-A Lab Control Sample Total/NA

Solid 6020B 404564LCSSRM 160-404564/3-A Lab Control Sample Total/NA

Solid 6020B 404564160-31847-8 MS AB02-BSA1-08 Total/NA

Solid 6020B 404564160-31847-8 MSD AB02-BSA1-08 Total/NA

Analysis Batch: 407356

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 405772160-31847-248 DUP-04 Total/NA

Solid 6020B 405772160-31847-249 DUP-05 Total/NA

Solid 6020B 405772MB 160-405772/1-A Method Blank Total/NA

Solid 6020B 405772LCS 160-405772/2-A Lab Control Sample Total/NA

Solid 6020B 405772LCSSRM 160-405772/3-A Lab Control Sample Total/NA

Solid 6020B 405772160-31847-B-213-B MS Matrix Spike Total/NA

Solid 6020B 405772160-31847-B-213-C MSD Matrix Spike Duplicate Total/NA

Prep Batch: 414630

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-31847-29 AB02-BSA2-14 Total/NA

Solid 3050B160-31847-30 AB02-BSA2-15 Total/NA

Solid 3050BMB 160-414630/1-A Method Blank Total/NA

Solid 3050BLCS 160-414630/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-414630/3-A Lab Control Sample Total/NA

Solid 3050B160-31847-29 MS AB02-BSA2-14 Total/NA

Solid 3050B160-31847-29 MSD AB02-BSA2-14 Total/NA

Analysis Batch: 414938

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 414630160-31847-29 AB02-BSA2-14 Total/NA

Solid 6020B 414630160-31847-30 AB02-BSA2-15 Total/NA

Solid 6020B 414630MB 160-414630/1-A Method Blank Total/NA

Solid 6020B 414630LCS 160-414630/2-A Lab Control Sample Total/NA

Solid 6020B 414630LCSSRM 160-414630/3-A Lab Control Sample Total/NA

Solid 6020B 414630160-31847-29 MS AB02-BSA2-14 Total/NA

Solid 6020B 414630160-31847-29 MSD AB02-BSA2-14 Total/NA

General Chemistry

Analysis Batch: 401786

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-31847-1 AB02-BSA1-01 Total/NA

Solid Moisture160-31847-2 AB02-BSA1-02 Total/NA

TestAmerica St. Louis

Page 44 of 47

1

2

3

4

5

6

7

8

9

10

11



QC Association Summary
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

General Chemistry (Continued)

Analysis Batch: 401786 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-31847-3 AB02-BSA1-03 Total/NA

Solid Moisture160-31847-4 AB02-BSA1-04 Total/NA

Solid Moisture160-31847-5 AB02-BSA1-05 Total/NA

Solid Moisture160-31847-6 AB02-BSA1-06 Total/NA

Solid Moisture160-31847-7 AB02-BSA1-07 Total/NA

Solid Moisture160-31847-8 AB02-BSA1-08 Total/NA

Solid Moisture160-31847-9 AB02-BSA1-09 Total/NA

Solid Moisture160-31847-10 AB02-BSA1-10 Total/NA

Solid Moisture160-31847-11 AB02-BSA1-11 Total/NA

Solid Moisture160-31847-12 AB02-BSA1-12 Total/NA

Solid Moisture160-31847-13 AB02-BSA1-13 Total/NA

Solid Moisture160-31847-14 AB02-BSA1-14 Total/NA

Solid Moisture160-31847-15 AB02-BSA1-15 Total/NA

Solid Moisture160-31847-16 AB02-BSA2-01 Total/NA

Solid Moisture160-31847-17 AB02-BSA2-02 Total/NA

Solid Moisture160-31847-18 AB02-BSA2-03 Total/NA

Solid Moisture160-31847-19 AB02-BSA2-04 Total/NA

Solid Moisture160-31847-20 AB02-BSA2-05 Total/NA

Solid Moisture160-31847-21 AB02-BSA2-06 Total/NA

Solid Moisture160-31847-22 AB02-BSA2-07 Total/NA

Solid Moisture160-31847-23 AB02-BSA2-08 Total/NA

Solid Moisture160-31847-24 AB02-BSA2-09 Total/NA

Solid Moisture160-31847-25 AB02-BSA2-10 Total/NA

Solid Moisture160-31847-26 AB02-BSA2-11 Total/NA

Solid Moisture160-31847-27 AB02-BSA2-12 Total/NA

Solid Moisture160-31847-28 AB02-BSA2-13 Total/NA

Solid Moisture160-31847-1 DU AB02-BSA1-01 Total/NA

Analysis Batch: 402307

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-31847-248 DUP-04 Total/NA

Solid Moisture160-31847-249 DUP-05 Total/NA

Solid Moisture160-31847-B-211 DU Duplicate Total/NA

Analysis Batch: 414627

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-31847-29 AB02-BSA2-14 Total/NA

Solid Moisture160-31847-30 AB02-BSA2-15 Total/NA

Solid Moisture160-31847-29 DU AB02-BSA2-14 Total/NA

Rad

Leach Batch: 401821

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-31847-1 AB02-BSA1-01 Total/NA

Solid Dry and Grind160-31847-2 AB02-BSA1-02 Total/NA

Solid Dry and Grind160-31847-3 AB02-BSA1-03 Total/NA

Solid Dry and Grind160-31847-4 AB02-BSA1-04 Total/NA

Solid Dry and Grind160-31847-5 AB02-BSA1-05 Total/NA

Solid Dry and Grind160-31847-6 AB02-BSA1-06 Total/NA
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QC Association Summary
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Rad (Continued)

Leach Batch: 401821 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-31847-7 AB02-BSA1-07 Total/NA

Solid Dry and Grind160-31847-8 AB02-BSA1-08 Total/NA

Solid Dry and Grind160-31847-9 AB02-BSA1-09 Total/NA

Solid Dry and Grind160-31847-10 AB02-BSA1-10 Total/NA

Solid Dry and Grind160-31847-11 AB02-BSA1-11 Total/NA

Solid Dry and Grind160-31847-12 AB02-BSA1-12 Total/NA

Solid Dry and Grind160-31847-13 AB02-BSA1-13 Total/NA

Solid Dry and Grind160-31847-14 AB02-BSA1-14 Total/NA

Solid Dry and Grind160-31847-15 AB02-BSA1-15 Total/NA

Solid Dry and Grind160-31847-16 AB02-BSA2-01 Total/NA

Solid Dry and Grind160-31847-17 AB02-BSA2-02 Total/NA

Solid Dry and Grind160-31847-18 AB02-BSA2-03 Total/NA

Solid Dry and Grind160-31847-19 AB02-BSA2-04 Total/NA

Solid Dry and Grind160-31847-20 AB02-BSA2-05 Total/NA

Solid Dry and Grind160-31847-21 AB02-BSA2-06 Total/NA

Solid Dry and Grind160-31847-22 AB02-BSA2-07 Total/NA

Solid Dry and Grind160-31847-23 AB02-BSA2-08 Total/NA

Solid Dry and Grind160-31847-24 AB02-BSA2-09 Total/NA

Solid Dry and Grind160-31847-25 AB02-BSA2-10 Total/NA

Solid Dry and Grind160-31847-26 AB02-BSA2-11 Total/NA

Solid Dry and Grind160-31847-27 AB02-BSA2-12 Total/NA

Solid Dry and Grind160-31847-28 AB02-BSA2-13 Total/NA

Solid Dry and Grind160-31847-1 DU AB02-BSA1-01 Total/NA

Solid Dry and Grind160-31847-21 DU AB02-BSA2-06 Total/NA

Leach Batch: 402356

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-31847-248 DUP-04 Total/NA

Solid Dry and Grind160-31847-249 DUP-05 Total/NA

Solid Dry and Grind160-31847-A-238-C DU Duplicate Total/NA

Prep Batch: 402630

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 401821160-31847-1 AB02-BSA1-01 Total/NA

Solid Fill_Geo-21 401821160-31847-2 AB02-BSA1-02 Total/NA

Solid Fill_Geo-21 401821160-31847-3 AB02-BSA1-03 Total/NA

Solid Fill_Geo-21 401821160-31847-4 AB02-BSA1-04 Total/NA

Solid Fill_Geo-21 401821160-31847-5 AB02-BSA1-05 Total/NA

Solid Fill_Geo-21 401821160-31847-6 AB02-BSA1-06 Total/NA

Solid Fill_Geo-21 401821160-31847-7 AB02-BSA1-07 Total/NA

Solid Fill_Geo-21 401821160-31847-8 AB02-BSA1-08 Total/NA

Solid Fill_Geo-21 401821160-31847-9 AB02-BSA1-09 Total/NA

Solid Fill_Geo-21 401821160-31847-10 AB02-BSA1-10 Total/NA

Solid Fill_Geo-21 401821160-31847-11 AB02-BSA1-11 Total/NA

Solid Fill_Geo-21 401821160-31847-12 AB02-BSA1-12 Total/NA

Solid Fill_Geo-21 401821160-31847-13 AB02-BSA1-13 Total/NA

Solid Fill_Geo-21 401821160-31847-14 AB02-BSA1-14 Total/NA

Solid Fill_Geo-21 401821160-31847-15 AB02-BSA1-15 Total/NA

Solid Fill_Geo-21 401821160-31847-16 AB02-BSA2-01 Total/NA

Solid Fill_Geo-21 401821160-31847-17 AB02-BSA2-02 Total/NA

Solid Fill_Geo-21 401821160-31847-18 AB02-BSA2-03 Total/NA
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QC Association Summary
TestAmerica Job ID: 160-31847-3Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Rad (Continued)

Prep Batch: 402630 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 401821160-31847-19 AB02-BSA2-04 Total/NA

Solid Fill_Geo-21 401821160-31847-20 AB02-BSA2-05 Total/NA

Solid Fill_Geo-21MB 160-402630/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-402630/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 401821160-31847-1 DU AB02-BSA1-01 Total/NA

Prep Batch: 402661

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 401821160-31847-21 AB02-BSA2-06 Total/NA

Solid Fill_Geo-21 401821160-31847-22 AB02-BSA2-07 Total/NA

Solid Fill_Geo-21 401821160-31847-23 AB02-BSA2-08 Total/NA

Solid Fill_Geo-21 401821160-31847-24 AB02-BSA2-09 Total/NA

Solid Fill_Geo-21 401821160-31847-25 AB02-BSA2-10 Total/NA

Solid Fill_Geo-21 401821160-31847-26 AB02-BSA2-11 Total/NA

Solid Fill_Geo-21 401821160-31847-27 AB02-BSA2-12 Total/NA

Solid Fill_Geo-21 401821160-31847-28 AB02-BSA2-13 Total/NA

Solid Fill_Geo-21MB 160-402661/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-402661/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 401821160-31847-21 DU AB02-BSA2-06 Total/NA

Prep Batch: 403043

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 402356160-31847-248 DUP-04 Total/NA

Solid Fill_Geo-21 402356160-31847-249 DUP-05 Total/NA

Solid Fill_Geo-21MB 160-403043/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-403043/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 402356160-31847-A-238-C DU Duplicate Total/NA

Leach Batch: 414541

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-31847-29 AB02-BSA2-14 Total/NA

Solid Dry and Grind160-31847-30 AB02-BSA2-15 Total/NA

Solid Dry and Grind160-31847-29 DU AB02-BSA2-14 Total/NA

Prep Batch: 414716

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 414541160-31847-29 AB02-BSA2-14 Total/NA

Solid Fill_Geo-21 414541160-31847-30 AB02-BSA2-15 Total/NA

Solid Fill_Geo-21MB 160-414716/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-414716/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 414541160-31847-29 DU AB02-BSA2-14 Total/NA
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SUMMARY 

This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 160-31847-4 for 
samples collected in association with the Cameron Area Mine Sites, A&B No. 2 and A&B No. 3 
Abandoned Uranium Mines, Cameron Chapter, Navajo Nation, located in Coconino County, Arizona. The 
review was conducted as a Tier II evaluation and included review of data package completeness. Only 
analytical data as reported by the laboratory were reviewed for this validation. Field documentation was 
not included in this review. Included with this assessment are the validation annotated sample result 
sheets and chain of custody records. Analyses were performed for the samples listed in the table below. 

Sample ID Laboratory ID Matrix 
Sample 

Collection 
Date 

Parent Sample 
Analysis 

Metals Radio. Misc.

AB03-MD01-01 160-31847-157 Soil 11/2/2018  X X  

AB03-MD02-01 160-31847-158 Soil 11/2/2018  X X  

AB03-MD03-01 160-31847-160 Soil 11/2/2018  X X  

AB03-MH01-01 160-31847-161 Soil 10/30/2018  X X  

AB03-MH02-01 160-31847-162 Soil 10/30/2018  X X  

AB03-MH03-01 160-31847-163 Soil 10/30/2018  X X  

AB03-MH04-01 160-31847-164 Soil 10/30/2018  X X  

AB03-WA01-01 160-31847-195 Soil 11/2/2018  X X  

AB03-WA02-01 160-31847-196 Soil 11/13/2018  X X  

AB03-WA03-01 160-31847-198 Soil 11/13/2018  X X  

AB03-WA04-01 160-31847-199 Soil 11/13/2018  X X  

AB03-WA05-01 160-31847-200 Soil 11/13/2018  X X  

AB03-WA05-02 160-31847-201 Soil 11/13/2018  X X  

AB03-WA06-01 160-31847-202 Soil 11/13/2018  X X  

AB03-WA07-01 160-31847-203 Soil 11/2/2018  X X  

AB03-WA08-01 160-31847-204 Soil 11/2/2018  X X  

AB03-WA09-01 160-31847-205 Soil 11/7/2018  X X  

AB03-WA09-02 160-31847-206 Soil 11/7/2018  X X  

AB03-WA10-01 160-31847-207 Soil 11/7/2018  X X  

AB03-WA11-01 160-31847-208 Soil 11/7/2018  X X  

AB03-WA12-01 160-31847-209 Soil 11/7/2018  X X  

AB03-WA13-01 160-31847-210 Soil 11/7/2018  X X  

Notes: 
1. Misc. = miscellaneous 
2. Radio. = radiological 
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ANALYTICAL DATA PACKAGE DOCUMENTATION 

The table below presents the evaluation of the data package completeness. 

Items Reviewed 

Reported 
Performance 
Acceptable 

Not 
Required No Yes No Yes 

1. Sample receipt condition  X  X  

2. Requested analyses and sample results  X  X  

3. Master tracking list  X  X  

4. Methods of analysis  X  X  

5. Reporting limits (RLs)  X  X  

6. Sample collection date  X  X  

7. Laboratory sample received date  X  X  

8.     Sample preservation verification (as applicable)  X  X  

9. Sample preparation/extraction/analysis dates  X  X  

10. Fully executed chain of custody (COC) form   X  X  

11. Narrative summary of quality assurance (QA) or sample 
problems provided 

 X  X  

12. Data package completeness and compliance  X  X  

  



DATA REVIEW REPORT  

arcadis.com 
\\arcadis-us.com\officedata\Syracuse-NY\Project_Data\AIT_PVU\2019\31501-32000\31606\EnPro 160-31847-4 31606R.docx 4 

INTRODUCTION – INORGANIC ANALYSIS 

Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
901.1 and USEPA SW-846 Method 6020B. Data were reviewed in accordance with the method-specified 
criteria, Contract Laboratory Program National Functional Guidelines for Inorganic Data Review (USEPA 
2004b), Multi-Agency Radiological Laboratory Analytical Protocols Manual (USEPA 2004a), and the 
Quality Assurance Project Plan (QAPP), Cameron Area Mine Sites, A&B No. 2 and A&B No. 3 
Abandoned Uranium Mines, Cameron Chapter, Navajo Nation, Coconino County, Arizona (ARCADIS 
2018). 

The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance. As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method. It is assumed that the data package represents the best efforts 
of the laboratory and that it was already subjected to adequate and sufficient quality review prior to 
submission. 

During the review process, laboratory data (qualified and unqualified) are verified against the supporting 
documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer. Results are qualified with the following codes in accordance with the USEPA National 
Functional Guidelines: 

• Concentration qualifiers: 

U The compound was analyzed for but not detected. The associated value is the compound 
quantitation limit. 

B The compound has been found in the sample as well as its associated blank, its presence in 
the sample may be suspect. 

• Quantitation qualifiers: 

E The reported value is estimated due to the presence of interference. 

N Spiked sample recovery is not within the control limits. 

* Duplicate analysis is not within the control limits. 

• Validation qualifiers: 

J The analyte was positively identified; however, the associated numerical value is an estimated 
concentration only. 

J- The analyte was positively identified; however, the associated numerical value is an estimated 
concentration only, and the result may be biased low. 

J+ The analyte was positively identified; however, the associated numerical value is an estimated 
concentration only, and the result may be biased high. 

Q A reported combined standard uncertainty exceeds the required method uncertainty. 

UJ The analyte was not detected above the reported sample detection limit. However, the reported 
limit is approximate and may or may not represent the actual limit of detection. 

UB Analyte considered non-detect at the listed value due to associated blank contamination. 

R The sample results are rejected; the analyte may or may not be present in the sample. 
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Two facts should be noted by all data users. First, the "R" flag means that the associated value is 
unusable. In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not. "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort. The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate. Strict 
QC serves to increase confidence in data, but any value potentially contains error. 
  



DATA REVIEW REPORT  

arcadis.com 
\\arcadis-us.com\officedata\Syracuse-NY\Project_Data\AIT_PVU\2019\31501-32000\31606\EnPro 160-31847-4 31606R.docx 6 

METALS ANALYSES 

1. Holding Times 

The specified holding times for the following methods are presented in the following table. 

Method Matrix Holding Time Preservation 

SW-846 6020B 
Water 180 days from collection to analysis 

Cool to < 6 °C; 
pH < 2 with nitric acid 

Soil 180 days from collection to analysis Cool to < 6 °C 

All samples were analyzed within the specified holding time criteria. 

2. Blank Contamination 

QA blanks (i.e. laboratory method blanks and equipment rinse blanks) are prepared to identify any 
contamination that may have been introduced into the samples during sample preparation or field activity. 
Method blanks measure laboratory contamination. Rinse blanks also measure contamination of samples 
during field operations. 

A blank action level (BAL) of five times the concentration of a detected analyte in an associated blank is 
calculated for QA blanks containing concentrations greater than the method detection limit (MDL). The 
BAL is compared to the associated sample results to determine the appropriate qualification of the 
sample results, if needed.  

Analytes were not detected above the MDL in the associated blanks; therefore, detected sample results 
were not associated with blank contamination. 

3. Matrix Spike/Matrix Spike Duplicate and Laboratory Duplicate Sample Analysis 

MS/MSD and laboratory duplicate sample data are used to assess the precision and accuracy of the 
analytical method. 

3.1 Matrix Spike/Matrix Spike Duplicate Analysis 

All metal analytes must exhibit recoveries within the established acceptance limits of 75% to 125%. The 
relative percent difference (RPD) between the MS and MSD results must be no greater than the 
established acceptance limit of 20%. The MS/MSD control limits do not apply for MS/MSDs performed on 
samples where the analyte’s concentration detected in the parent sample exceeds the MS/MSD spiking 
concentration by a factor of four or greater. Sample results associated with MS/MSD exceedances where 
the parent samples are not site-specific are not qualified. 

Samples AB03-GS07-01 and AB03-NAA2-11 were used in the MS/MSD analyses. All analytes 
associated with the MS/MSD analyses exhibited acceptable recoveries and RPDs. 

3.2 Laboratory Duplicate Sample Analysis 

The laboratory duplicate sample relative percent difference (RPD) control limit of 35 percent for soil 
matrices is applied when the parent and duplicate sample concentrations are at least five times the RL. In 
the case where the parent and duplicate sample concentrations are less than five times the RL, a control 
limit of two times the RL for soil matrices is applied to the difference between the results. 

The laboratory duplicate analysis was not performed on a sample from within with this SDG. 
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4. Laboratory Control Sample Analysis 

The laboratory control sample (LCS) analysis is used to assess the accuracy of the analytical method 
independent of matrix interferences. The analytes associated with the LCS analyses must exhibit 
recoveries between the control limits of 75 and 125 percent for soil matrices. 

All analytes associated with the LCS analyses exhibited recoveries within the control limits. 

5. Field Duplicate Sample Analysis 

The field duplicate sample analysis is used to assess the overall precision of the field sampling 
procedures and analytical method. A control limit of 50 percent for soil matrices is applied to the RPD 
between the parent and field duplicate samples. In the case where the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of two times the RL for soil 
matrices is applied to the difference between the results. 

Field duplicate analysis was not performed on a sample from within this SDG. 

6. Serial Dilution Analysis 

The serial dilution analysis is used to assess if a significant physical or chemical interference exists due to 
sample matrix. Analytes exhibiting concentrations greater than 50 times the MDL in the undiluted sample 
are evaluated to determine if matrix interference exists. These analytes are required to have less than a 
10 percent difference (%D) between sample results from the undiluted (parent) sample and results 
associated with the same sample analyzed with a five-fold dilution. 

The serial dilution analysis was not performed on a sample from within this SDG. 

7. System Performance and Overall Assessment 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR METALS 

Metals: SW-846 6020B Reported
Performance 
Acceptable Not 

RequiredNo Yes No Yes 
Inductively Coupled Plasma - Mass Spectrometry (ICP-MS)  

Tier II Validation   

Holding Times  X  X  

RLs (Units)  X  X  

Blanks 

A. Instrument Blanks X    X 

B.  Method Blanks  X  X  

C.   Equipment and/or Field Blanks  X  X  

LCS Accuracy (%R)  X  X  

MS %R  X  X  

MSD %R  X  X  

MS/MSD Precision (RPD)  X  X  

Laboratory Duplicate Sample RPD X    X 

Field Duplicate Sample RPD X    X 

ICP Serial Dilution %D X    X 

Reporting Limit Verification  X  X  

Moisture Content  X  X  

Note: 
%R = Percent recovery 
RPD = Relative percent difference 
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RADIOLOGICAL ANALYSES 

1. Holding Times 

The specified holding times for the following methods are presented in the following table. 

Method Matrix Holding Time Preservation 

USEPA 901.1 Soil None specified None specified 

All samples were analyzed within the specified holding time criteria. 

2. Blank Contamination 

QA blanks (i.e. laboratory analytical method blanks and equipment rinse blanks) are prepared to identify 
any contamination that may have been introduced into the samples during sample preparation or field 
activity. Method blanks measure laboratory contamination. Rinse blanks measure contamination of 
samples during field operations. 

Blank results are verified to be accurately reported, and to confirm that tolerance limits (+/- 2 standard 
deviations/sigma) were not exceeded and are less than the RLs specified in the QAPP (ARCADIS 2018). 
Sample results less than five times the associated blank concentration are qualified as not detected (UB). 

For blanks to be considered not applicable, verify that net blank results are less than the associated 
uncertainty by evaluating the blank results based on the following three criteria:  

1. The blank result is less than the uncertainty and the minimum detectable concentration (MDC). 

2. The blank result has an uncertainty greater than the result (or indistinguishable from background), or the 
blank result falls between the uncertainty and the MDC. 

3. The blank result is greater than the uncertainty and the MDC but is less than 1.65 times the 
uncertainty. Contamination is suspected when the net blank result is greater than the 1.65 times the 
uncertainty. 

If any of these criteria is true, the blank is considered non-detect. If the blank QC results fall outside the 
appropriate tolerance limits or if the net blank results are not less than the associated uncertainty, the 
following equation for normalized absolute difference (NAD) should be used to determine the effect of 
possible blank contamination on the sample results. 

)(U + )(U
|Blank - Sample| = difference absolute Normalized

2
Blank

2
Sample

kMethodBlan  

Where: 
USample = uncertainty of the sample 
UBlank = uncertainty of the blank 
Sample = concentration of isotope in sample 
Blank = concentration of isotope in blank 

Blank qualifications due to NAD exceedances are summarized in the following table. 
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Normalized Absolute Difference Qualification 

> 2.58 None 

NAD > 1.96 but < 2.58 J 

NAD < 1.96 J* 

Notes: 
* Minimally the result should be qualified as estimated, J; however, if other quality indicators are deficient, the 
validator may determine the result should be qualified as rejected, ("R"). 

If the blank result exceeds the control limits, individual sample results may still be reportable if results are 
less than the MDC or greater than 10 times the blank result. Relative sizes of the sample and blank 
aliquots must be factored when making this determination (raw counts). In accordance with the QAPP, if 
radium-226 is detected using Method 901.1 in a blank at > 0.5 or < -0.5 picoCurie per gram (pCi/g), all 
sample results are qualified as not detected (UB), and if radium-226 is detected using Method 901.1 in a 
blank at > 2.3 or < -2.3 picoCurie per liter (pCi/L), all sample results are qualified as not detected (UB). 

The blanks associated with the samples were determined to be not detected for all analytes; therefore, 
detected sample results are not associated with blank contamination. 

3. Laboratory Duplicate Sample Analysis 

Laboratory duplicate sample data are used to assess the precision of the analytical method. 

The laboratory duplicate sample relative percent difference (RPD) control limit of 64 percent is applied 
when the average of the parent and duplicate sample concentrations are at least 1 pCi/g for soil matrices, 
or 5 pCi/L for water matrices, and the duplicate error ratio (DER) must be no greater than 3. When the 
average of the results is less than 1 pCi/g for soil matrices or 5 pCi/L for water matrices, the difference 
between the results must be less than 0.6 pCi/g or 3.2 pCi/L (appropriately). 

Samples AB03-GS04-01 and AB03-NAA2-11 were used in the laboratory duplicate sample analyses. All 
analytes associated with laboratory duplicate sample RPDs and DERs were within the control limits. 

4. Laboratory Control Sample Analysis 

Laboratory control sample (LCS) analysis is used to assess the accuracy of the analytical method 
independent of matrix interferences. The analytes associated with the LCS analysis must exhibit 
recoveries between the control limits of 55 and 145 percent. 

The LCS analyses exhibited recoveries within the control limits. 

5. Field Duplicate Sample Analysis 

The field duplicate sample analysis is used to assess the overall precision of the field sampling 
procedures and analytical method. For results greater than five times the RL or MDC, a control limit of 50 
percent for soil matrices is applied to the RPD between the parent and field duplicate sample results. If 
the parent and field duplicate sample results are less than five times the RL, for soil matrices a control 
limit of three times the RL is applied to the difference between the results. 

Field duplicate analysis was not performed on a sample from within this SDG. 

6. Isotope Identification 

Sample results are qualified as non-detects if either of the following criteria are true: 
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1. Sample result is less than the uncertainty and the MDC. 

2. Sample result has an uncertainty greater than the result (or indistinguishable from background) or the 
result is between the uncertainty and the MDC. 

If the sample result is less than the MDC and the result is less than the RL (0.5 pCi/g) the result is 
qualified as non-detect (U). If the result is less than the MDC and greater than the RL, the result is 
reported as estimated non-detect (UJ). 

Quantitative uncertainty is associated with sample results less than 1pCi/g and a reported uncertainty 
greater than 0.15 pCi/g or results greater than 1 pCi/g with a reported uncertainty greater than 0.15 times 
the result. These results are qualified "Q". 

No sample results were reported as detections but determined to be non-detect during validation. Sample 
results exhibiting quantitative uncertainty greater than the control limits and qualified "Q" are presented in 
the following table. 

Sample Analyte Result Uncertainty MDC 

AB03-MD01-01 Actinium-228 2.03 0.636 0.844 

AB03-MD02-01 Potassium-40 20.5 7.00 5.69 

AB03-MD03-01 Actinium-228 1.55 0.535 0.624 

AB03-MH01-01 Bismuth-212 2.70 1.09 1.35 

AB03-MH02-01 
Bismuth-212 2.79 1.26 1.13 

Thorium-234 1.91 1.07 1.67 

AB03-MH03-01 Bismuth-212 2.12 0.845 1.06 

AB03-MH04-01 Thorium-234 1.99 1.05 1.60 

AB03-WA01-01 Bismuth-212 2.42 0.991 1.22 

AB03-WA02-01 Bismuth-212 2.25 1.13 1.02 

AB03-WA03-01 Thorium-234 1.31 0.711 0.990 

AB03-WA05-02 
Bismuth-212 2.65 1.03 0.827 

Thorium-234 1.55 0.823 1.41 

AB03-WA06-01 Bismuth-212 2.78 1.01 0.871 

AB03-WA07-01 Thorium-234 1.48 0.868 1.34 

AB03-WA09-01 Thorium-234 1.31 0.72 1.16 

AB03-WA10-01 
Bismuth-212 1.66 0.819 0.771 

Thorium-234 1.20 0.555 0.918 

AB03-WA12-01 Bismuth-212 1.50 0.656 0.569 

The laboratory flagged the radium-226 results for samples AB03-MD02-01 and AB03-MD03-01 with "G" 
to indicate that the MDC was greater than the reporting limit. However, the result is much greater than the 
uncertainty and the MDC, and therefore requires no validation qualifiers. 

7. System Performance and Overall Assessment 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR RADIOLOGICAL ANALYSES 
 

Radiological: USEPA 901.1 Reported
Performance 
Acceptable 

Not 
RequiredNo Yes No Yes 

Gamma Spectroscopy 

Tier II Validation        

Holding Times  X  X  

Reporting Limits (Units)  X  X  

Blanks 

  A. Method Blanks  X  X  

  B. Equipment and/or Field Blanks  X  X  

Laboratory Control Sample (LCS) Accuracy (%R)  X  X  

Laboratory Control Sample Duplicate (LCSD) %R X    X 

LCS/LCSD Precision (RPD) X    X 

Laboratory Duplicate Sample RPD  X  X  

Field Duplicate Sample RPD X    X 

Isotope Identification  X  X  

Isotope Quantification  X X   

Note: 
%R = percent recovery 
RPD = relative percent difference 
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Client Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-157Client Sample ID: AB03-MD01-01
Matrix: SolidDate Collected: 11/02/18 14:25

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 60.0

(2σ+/-)

6.33

(2σ+/-)

112/18/18 10:1011/27/18 15:56pCi/g0.4280.500

RL MDC

1.09

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 15:56 12/18/18 10:10 13.525.852.6746.7Thorium-234

Ac-228 2.03 0.602 0.636 0.844 pCi/g 11/27/18 15:56 12/18/18 10:10 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 60.0 1.09 6.33 0.428 pCi/g 11/27/18 15:56 12/18/18 10:10 1

K-40 15.7 3.11 3.50 2.53 pCi/g 11/27/18 15:56 12/18/18 10:10 1

Pb-212 1.21 0.283 0.323 0.436 pCi/g 11/27/18 15:56 12/18/18 10:10 1

Pb-214 65.5 0.938 6.87 0.650 pCi/g 11/27/18 15:56 12/18/18 10:10 1

Lab Sample ID: 160-31847-157Client Sample ID: AB03-MD01-01
Matrix: SolidDate Collected: 11/02/18 14:25

Percent Solids: 92.7Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 35 5.0 2.0 mg/Kg ☼ 12/12/18 11:02 12/22/18 04:21 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/12/18 11:02 12/22/18 04:21 10☼Molybdenum 24

2.5 1.6 mg/Kg 12/12/18 11:02 12/22/18 04:21 10☼Selenium 4.7

0.50 0.20 mg/Kg 12/12/18 11:02 12/22/18 04:21 10☼Uranium 110

5.0 2.0 mg/Kg 12/12/18 11:02 12/22/18 04:21 10☼Vanadium 48

Lab Sample ID: 160-31847-158Client Sample ID: AB03-MD02-01
Matrix: SolidDate Collected: 11/02/18 14:35

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 194 G

(2σ+/-)

19.9

(2σ+/-)

112/18/18 10:1811/27/18 15:56pCi/g1.140.500

RL MDC

2.54

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 15:56 12/18/18 10:18 17.279.675.0374.4Thorium-234

Bi-214 194 2.54 19.9 1.14 pCi/g 11/27/18 15:56 12/18/18 10:18 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 20.5 6.68 7.00 5.69 pCi/g 11/27/18 15:56 12/18/18 10:18 1

Pb-212 2.21 0.558 0.604 0.881 pCi/g 11/27/18 15:56 12/18/18 10:18 1

Pb-214 202 2.25 20.7 1.51 pCi/g 11/27/18 15:56 12/18/18 10:18 1
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Client Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-158Client Sample ID: AB03-MD02-01
Matrix: SolidDate Collected: 11/02/18 14:35

Percent Solids: 94.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 140 4.9 2.0 mg/Kg ☼ 12/12/18 11:02 12/22/18 04:28 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 0.98 mg/Kg 12/12/18 11:02 12/22/18 04:28 10☼Molybdenum 100

2.5 1.6 mg/Kg 12/12/18 11:02 12/22/18 04:28 10☼Selenium 8.9

0.49 0.20 mg/Kg 12/12/18 11:02 12/22/18 04:28 10☼Uranium 240

4.9 2.0 mg/Kg 12/12/18 11:02 12/22/18 04:28 10☼Vanadium 63

Lab Sample ID: 160-31847-160Client Sample ID: AB03-MD03-01
Matrix: SolidDate Collected: 11/02/18 14:29

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 40.4 G

(2σ+/-)

4.32

(2σ+/-)

112/18/18 10:1011/27/18 15:56pCi/g0.5140.500

RL MDC

1.04

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 15:56 12/18/18 10:10 13.353.262.3220.6Thorium-234

Ac-228 1.55 0.511 0.535 0.624 pCi/g 11/27/18 15:56 12/18/18 10:10 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 40.4 1.04 4.32 0.514 pCi/g 11/27/18 15:56 12/18/18 10:10 1

K-40 16.8 2.50 3.03 1.71 pCi/g 11/27/18 15:56 12/18/18 10:10 1

Pb-210 28.5 5.92 6.80 7.13 pCi/g 11/27/18 15:56 12/18/18 10:10 1

Pb-212 1.56 0.274 0.340 0.396 pCi/g 11/27/18 15:56 12/18/18 10:10 1

Pb-214 41.9 0.843 4.44 0.710 pCi/g 11/27/18 15:56 12/18/18 10:10 1

Tl-208 0.467 0.135 0.144 0.191 pCi/g 11/27/18 15:56 12/18/18 10:10 1

Lab Sample ID: 160-31847-160Client Sample ID: AB03-MD03-01
Matrix: SolidDate Collected: 11/02/18 14:29

Percent Solids: 94.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 22 4.9 2.0 mg/Kg ☼ 12/12/18 11:06 12/22/18 04:34 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.98 mg/Kg 12/12/18 11:06 12/22/18 04:34 10☼Molybdenum 3.0

2.4 1.6 mg/Kg 12/12/18 11:06 12/22/18 04:34 10☼Selenium 3.7

0.49 0.20 mg/Kg 12/12/18 11:06 12/22/18 04:34 10☼Uranium 29

4.9 2.0 mg/Kg 12/12/18 11:06 12/22/18 04:34 10☼Vanadium 41

Lab Sample ID: 160-31847-161Client Sample ID: AB03-MH01-01
Matrix: SolidDate Collected: 10/30/18 13:02

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 4.05

(2σ+/-)

0.604

(2σ+/-)

112/18/18 10:0811/27/18 15:56pCi/g0.2960.500

RL MDC

0.382

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 15:56 12/18/18 10:08 11.891.131.11U1.75Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-161Client Sample ID: AB03-MH01-01
Matrix: SolidDate Collected: 10/30/18 13:02

Date Received: 11/15/18 13:50

Ac-228 2.41 0.401 0.487 0.439 pCi/g 11/27/18 15:56 12/18/18 10:08 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.70 1.04 1.09 1.35 pCi/g 11/27/18 15:56 12/18/18 10:08 1

Bi-214 4.05 0.382 0.604 0.296 pCi/g 11/27/18 15:56 12/18/18 10:08 1

K-40 15.3 2.11 2.74 1.09 pCi/g 11/27/18 15:56 12/18/18 10:08 1

Pb-212 2.16 0.221 0.337 0.221 pCi/g 11/27/18 15:56 12/18/18 10:08 1

Pb-214 4.98 0.380 0.688 0.278 pCi/g 11/27/18 15:56 12/18/18 10:08 1

Tl-208 0.843 0.150 0.179 0.120 pCi/g 11/27/18 15:56 12/18/18 10:08 1

Lab Sample ID: 160-31847-161Client Sample ID: AB03-MH01-01
Matrix: SolidDate Collected: 10/30/18 13:02

Percent Solids: 95.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 27 4.9 1.9 mg/Kg ☼ 12/12/18 11:06 12/22/18 04:41 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/12/18 11:06 12/22/18 04:41 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/12/18 11:06 12/22/18 04:41 10☼Selenium 4.2

0.49 0.19 mg/Kg 12/12/18 11:06 12/22/18 04:41 10☼Uranium 5.0

4.9 1.9 mg/Kg 12/12/18 11:06 12/22/18 04:41 10☼Vanadium 40

Lab Sample ID: 160-31847-162Client Sample ID: AB03-MH02-01
Matrix: SolidDate Collected: 10/30/18 10:58

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 3.68

(2σ+/-)

0.524

(2σ+/-)

112/18/18 10:1311/27/18 15:56pCi/g0.2050.500

RL MDC

0.357

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 15:56 12/18/18 10:13 11.671.071.051.91Thorium-234

Ac-228 2.69 0.405 0.489 0.294 pCi/g 11/27/18 15:56 12/18/18 10:13 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.79 1.23 1.26 1.13 pCi/g 11/27/18 15:56 12/18/18 10:13 1

Bi-214 3.68 0.357 0.524 0.205 pCi/g 11/27/18 15:56 12/18/18 10:13 1

K-40 9.68 1.53 1.82 0.652 pCi/g 11/27/18 15:56 12/18/18 10:13 1

Pb-212 2.29 0.203 0.359 0.187 pCi/g 11/27/18 15:56 12/18/18 10:13 1

Pb-214 3.77 0.278 0.480 0.245 pCi/g 11/27/18 15:56 12/18/18 10:13 1

Tl-208 0.766 0.122 0.146 0.0876 pCi/g 11/27/18 15:56 12/18/18 10:13 1

Lab Sample ID: 160-31847-162Client Sample ID: AB03-MH02-01
Matrix: SolidDate Collected: 10/30/18 10:58

Percent Solids: 95.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 9.5 4.9 2.0 mg/Kg ☼ 12/12/18 11:06 12/22/18 04:48 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.98 mg/Kg 12/12/18 11:06 12/22/18 04:48 10☼Molybdenum ND
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Client Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-162Client Sample ID: AB03-MH02-01
Matrix: SolidDate Collected: 10/30/18 10:58

Percent Solids: 95.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Selenium 4.8 2.4 1.6 mg/Kg ☼ 12/12/18 11:06 12/22/18 04:48 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.49 0.20 mg/Kg 12/12/18 11:06 12/22/18 04:48 10☼Uranium 8.1

4.9 2.0 mg/Kg 12/12/18 11:06 12/22/18 04:48 10☼Vanadium 55

Lab Sample ID: 160-31847-163Client Sample ID: AB03-MH03-01
Matrix: SolidDate Collected: 10/30/18 12:50

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 5.43

(2σ+/-)

0.685

(2σ+/-)

112/18/18 10:1211/27/18 15:56pCi/g0.3200.500

RL MDC

0.389

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 15:56 12/18/18 10:12 11.641.201.094.51Thorium-234

Ac-228 2.41 0.358 0.435 0.361 pCi/g 11/27/18 15:56 12/18/18 10:12 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.12 0.816 0.845 1.06 pCi/g 11/27/18 15:56 12/18/18 10:12 1

Bi-214 5.43 0.389 0.685 0.320 pCi/g 11/27/18 15:56 12/18/18 10:12 1

K-40 11.9 1.58 1.99 0.582 pCi/g 11/27/18 15:56 12/18/18 10:12 1

Pb-212 1.81 0.188 0.300 0.220 pCi/g 11/27/18 15:56 12/18/18 10:12 1

Pb-214 6.89 0.414 0.828 0.256 pCi/g 11/27/18 15:56 12/18/18 10:12 1

Tl-208 0.823 0.148 0.171 0.119 pCi/g 11/27/18 15:56 12/18/18 10:12 1

U-238 4.51 1.09 1.20 1.64 pCi/g 11/27/18 15:56 12/18/18 10:12 1

Lab Sample ID: 160-31847-163Client Sample ID: AB03-MH03-01
Matrix: SolidDate Collected: 10/30/18 12:50

Percent Solids: 93.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.7 4.8 1.9 mg/Kg ☼ 12/12/18 11:06 12/22/18 04:55 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.95 mg/Kg 12/12/18 11:06 12/22/18 04:55 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/12/18 11:06 12/22/18 04:55 10☼Selenium 3.7

0.48 0.19 mg/Kg 12/12/18 11:06 12/22/18 04:55 10☼Uranium 15

4.8 1.9 mg/Kg 12/12/18 11:06 12/22/18 04:55 10☼Vanadium 42

Lab Sample ID: 160-31847-164Client Sample ID: AB03-MH04-01
Matrix: SolidDate Collected: 10/30/18 12:46

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 3.15

(2σ+/-)

0.488

(2σ+/-)

112/18/18 10:1011/27/18 15:56pCi/g0.2230.500

RL MDC

0.362

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 15:56 12/18/18 10:10 11.601.051.021.99Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-164Client Sample ID: AB03-MH04-01
Matrix: SolidDate Collected: 10/30/18 12:46

Date Received: 11/15/18 13:50

Ac-228 2.34 0.342 0.417 0.323 pCi/g 11/27/18 15:56 12/18/18 10:10 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 3.15 0.362 0.488 0.223 pCi/g 11/27/18 15:56 12/18/18 10:10 1

K-40 13.5 1.97 2.40 0.706 pCi/g 11/27/18 15:56 12/18/18 10:10 1

Pb-212 2.21 0.216 0.358 0.200 pCi/g 11/27/18 15:56 12/18/18 10:10 1

Pb-214 3.66 0.310 0.491 0.197 pCi/g 11/27/18 15:56 12/18/18 10:10 1

Tl-208 0.826 0.139 0.163 0.0942 pCi/g 11/27/18 15:56 12/18/18 10:10 1

Lab Sample ID: 160-31847-164Client Sample ID: AB03-MH04-01
Matrix: SolidDate Collected: 10/30/18 12:46

Percent Solids: 94.4Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.6 J 4.8 1.9 mg/Kg ☼ 12/12/18 11:06 12/22/18 05:01 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/12/18 11:06 12/22/18 05:01 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/12/18 11:06 12/22/18 05:01 10☼Selenium 7.2

0.48 0.19 mg/Kg 12/12/18 11:06 12/22/18 05:01 10☼Uranium 6.9

4.8 1.9 mg/Kg 12/12/18 11:06 12/22/18 05:01 10☼Vanadium 54

Lab Sample ID: 160-31847-195Client Sample ID: AB03-WA01-01
Matrix: SolidDate Collected: 11/02/18 15:30

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.886

(2σ+/-)

0.216

(2σ+/-)

112/18/18 13:0411/27/18 20:05pCi/g0.1950.500

RL MDC

0.191

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 13:04 11.380.8550.849U0.845Thorium-234

Ac-228 1.61 0.302 0.354 0.214 pCi/g 11/27/18 20:05 12/18/18 13:04 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.42 0.950 0.991 1.22 pCi/g 11/27/18 20:05 12/18/18 13:04 1

Bi-214 0.886 0.191 0.216 0.195 pCi/g 11/27/18 20:05 12/18/18 13:04 1

K-40 8.40 1.53 1.81 0.959 pCi/g 11/27/18 20:05 12/18/18 13:04 1

Pb-212 1.83 0.186 0.285 0.163 pCi/g 11/27/18 20:05 12/18/18 13:04 1

Pb-214 1.24 0.247 0.286 0.202 pCi/g 11/27/18 20:05 12/18/18 13:04 1

Tl-208 0.665 0.137 0.157 0.107 pCi/g 11/27/18 20:05 12/18/18 13:04 1

Lab Sample ID: 160-31847-195Client Sample ID: AB03-WA01-01
Matrix: SolidDate Collected: 11/02/18 15:30

Percent Solids: 94.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.9 J 4.6 1.9 mg/Kg ☼ 12/14/18 08:58 12/27/18 03:56 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.93 mg/Kg 12/14/18 08:58 12/27/18 03:56 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/14/18 08:58 12/27/18 19:13 10☼Selenium 2.1 J
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Client Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-195Client Sample ID: AB03-WA01-01
Matrix: SolidDate Collected: 11/02/18 15:30

Percent Solids: 94.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 0.87 0.46 0.19 mg/Kg ☼ 12/14/18 08:58 12/27/18 03:56 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.6 1.9 mg/Kg 12/14/18 08:58 12/27/18 03:56 10☼Vanadium 66

Lab Sample ID: 160-31847-196Client Sample ID: AB03-WA02-01
Matrix: SolidDate Collected: 11/13/18 09:06

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.07

(2σ+/-)

0.245

(2σ+/-)

112/18/18 13:4911/27/18 20:05pCi/g0.1590.500

RL MDC

0.220

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 13:49 11.270.6640.659U0.725Thorium-234

Ac-228 2.07 0.313 0.376 0.237 pCi/g 11/27/18 20:05 12/18/18 13:49 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.25 1.11 1.13 1.02 pCi/g 11/27/18 20:05 12/18/18 13:49 1

Bi-214 1.07 0.220 0.245 0.159 pCi/g 11/27/18 20:05 12/18/18 13:49 1

K-40 11.1 1.78 2.10 0.746 pCi/g 11/27/18 20:05 12/18/18 13:49 1

Pb-212 1.86 0.176 0.262 0.136 pCi/g 11/27/18 20:05 12/18/18 13:49 1

Pb-214 0.963 0.181 0.205 0.164 pCi/g 11/27/18 20:05 12/18/18 13:49 1

Tl-208 0.487 0.104 0.115 0.0865 pCi/g 11/27/18 20:05 12/18/18 13:49 1

Lab Sample ID: 160-31847-196Client Sample ID: AB03-WA02-01
Matrix: SolidDate Collected: 11/13/18 09:06

Percent Solids: 96.6Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.0 J 4.7 1.9 mg/Kg ☼ 12/14/18 08:58 12/27/18 04:23 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.93 mg/Kg 12/14/18 08:58 12/27/18 04:23 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/14/18 08:58 12/27/18 04:23 10☼Selenium 2.3

0.47 0.19 mg/Kg 12/14/18 08:58 12/27/18 04:23 10☼Uranium 0.82

4.7 1.9 mg/Kg 12/14/18 08:58 12/27/18 04:23 10☼Vanadium 47

Lab Sample ID: 160-31847-198Client Sample ID: AB03-WA03-01
Matrix: SolidDate Collected: 11/13/18 10:00

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.739

(2σ+/-)

0.184

(2σ+/-)

112/18/18 13:4611/27/18 20:05pCi/g0.1880.500

RL MDC

0.167

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 13:46 10.9900.7110.6961.31Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-198Client Sample ID: AB03-WA03-01
Matrix: SolidDate Collected: 11/13/18 10:00

Date Received: 11/15/18 13:50

Ac-228 1.87 0.287 0.345 0.0950 pCi/g 11/27/18 20:05 12/18/18 13:46 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.739 0.167 0.184 0.188 pCi/g 11/27/18 20:05 12/18/18 13:46 1

K-40 8.55 1.54 1.77 0.904 pCi/g 11/27/18 20:05 12/18/18 13:46 1

Pb-212 1.47 0.166 0.252 0.185 pCi/g 11/27/18 20:05 12/18/18 13:46 1

Pb-214 0.931 0.154 0.182 0.128 pCi/g 11/27/18 20:05 12/18/18 13:46 1

Tl-208 0.536 0.124 0.136 0.101 pCi/g 11/27/18 20:05 12/18/18 13:46 1

Lab Sample ID: 160-31847-198Client Sample ID: AB03-WA03-01
Matrix: SolidDate Collected: 11/13/18 10:00

Percent Solids: 96.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.9 J 5.2 2.1 mg/Kg ☼ 12/14/18 08:58 12/27/18 04:29 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.0 mg/Kg 12/14/18 08:58 12/27/18 04:29 10☼Molybdenum ND

2.6 1.7 mg/Kg 12/14/18 08:58 12/27/18 04:29 10☼Selenium 2.0 J

0.52 0.21 mg/Kg 12/14/18 08:58 12/27/18 04:29 10☼Uranium 0.93

5.2 2.1 mg/Kg 12/14/18 08:58 12/27/18 04:29 10☼Vanadium 61

Lab Sample ID: 160-31847-199Client Sample ID: AB03-WA04-01
Matrix: SolidDate Collected: 11/13/18 09:50

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.08

(2σ+/-)

0.228

(2σ+/-)

112/18/18 13:4711/27/18 20:05pCi/g0.1500.500

RL MDC

0.199

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 13:47 11.470.8840.882U0.425Thorium-234

Ac-228 1.75 0.275 0.328 0.174 pCi/g 11/27/18 20:05 12/18/18 13:47 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.08 0.199 0.228 0.150 pCi/g 11/27/18 20:05 12/18/18 13:47 1

K-40 9.21 1.51 1.78 0.664 pCi/g 11/27/18 20:05 12/18/18 13:47 1

Pb-212 1.77 0.170 0.284 0.134 pCi/g 11/27/18 20:05 12/18/18 13:47 1

Pb-214 1.11 0.166 0.202 0.168 pCi/g 11/27/18 20:05 12/18/18 13:47 1

Tl-208 0.665 0.117 0.136 0.0728 pCi/g 11/27/18 20:05 12/18/18 13:47 1

Lab Sample ID: 160-31847-199Client Sample ID: AB03-WA04-01
Matrix: SolidDate Collected: 11/13/18 09:50

Percent Solids: 96.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.6 J 5.0 2.0 mg/Kg ☼ 12/14/18 08:58 12/27/18 04:36 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/14/18 08:58 12/27/18 04:36 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/14/18 08:58 12/27/18 04:36 10☼Selenium 2.3 J

0.50 0.20 mg/Kg 12/14/18 08:58 12/27/18 04:36 10☼Uranium 1.0
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Client Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-199Client Sample ID: AB03-WA04-01
Matrix: SolidDate Collected: 11/13/18 09:50

Percent Solids: 96.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 57 5.0 2.0 mg/Kg ☼ 12/14/18 08:58 12/27/18 04:36 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-31847-200Client Sample ID: AB03-WA05-01
Matrix: SolidDate Collected: 11/13/18 09:40

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.53

(2σ+/-)

0.264

(2σ+/-)

112/18/18 13:4411/27/18 20:05pCi/g0.1540.500

RL MDC

0.211

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 13:44 12.900.3670.360U0.651Thorium-234

Ac-228 1.66 0.218 0.276 0.118 pCi/g 11/27/18 20:05 12/18/18 13:44 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.53 0.211 0.264 0.154 pCi/g 11/27/18 20:05 12/18/18 13:44 1

K-40 11.2 1.38 1.79 0.711 pCi/g 11/27/18 20:05 12/18/18 13:44 1

Pb-212 1.68 0.141 0.259 0.115 pCi/g 11/27/18 20:05 12/18/18 13:44 1

Pb-214 1.91 0.171 0.262 0.144 pCi/g 11/27/18 20:05 12/18/18 13:44 1

Tl-208 0.660 0.0929 0.115 0.0551 pCi/g 11/27/18 20:05 12/18/18 13:44 1

Lab Sample ID: 160-31847-200Client Sample ID: AB03-WA05-01
Matrix: SolidDate Collected: 11/13/18 09:40

Percent Solids: 96.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.1 J 5.1 2.0 mg/Kg ☼ 12/14/18 08:58 12/27/18 04:43 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/14/18 08:58 12/27/18 04:43 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/14/18 08:58 12/27/18 04:43 10☼Selenium 3.4

0.51 0.20 mg/Kg 12/14/18 08:58 12/27/18 04:43 10☼Uranium 1.5

5.1 2.0 mg/Kg 12/14/18 08:58 12/27/18 04:43 10☼Vanadium 67

Lab Sample ID: 160-31847-201Client Sample ID: AB03-WA05-02
Matrix: SolidDate Collected: 11/13/18 09:45

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.54

(2σ+/-)

0.286

(2σ+/-)

112/18/18 13:4611/27/18 20:05pCi/g0.1760.500

RL MDC

0.239

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 13:46 11.410.8230.8051.55Thorium-234

Ac-228 2.10 0.268 0.342 0.144 pCi/g 11/27/18 20:05 12/18/18 13:46 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.65 0.990 1.03 0.827 pCi/g 11/27/18 20:05 12/18/18 13:46 1

TestAmerica St. Louis

Page 19 of 35

1

2

3

4

5

6

7

8

9

10

11

ddyke
Typewritten Text
Q

ddyke
Typewritten Text
Q



Client Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-201Client Sample ID: AB03-WA05-02
Matrix: SolidDate Collected: 11/13/18 09:45

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Bi-214 1.54 0.239 0.286 0.176 pCi/g 11/27/18 20:05 12/18/18 13:46 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 12.8 1.76 2.19 1.03 pCi/g 11/27/18 20:05 12/18/18 13:46 1

Pb-212 1.82 0.170 0.255 0.143 pCi/g 11/27/18 20:05 12/18/18 13:46 1

Pb-214 1.67 0.192 0.256 0.178 pCi/g 11/27/18 20:05 12/18/18 13:46 1

Tl-208 0.598 0.107 0.123 0.0874 pCi/g 11/27/18 20:05 12/18/18 13:46 1

Lab Sample ID: 160-31847-201Client Sample ID: AB03-WA05-02
Matrix: SolidDate Collected: 11/13/18 09:45

Percent Solids: 94.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.3 J 5.0 2.0 mg/Kg ☼ 12/14/18 08:58 12/27/18 04:50 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/14/18 08:58 12/27/18 04:50 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/14/18 08:58 12/27/18 04:50 10☼Selenium 2.0 J

0.50 0.20 mg/Kg 12/14/18 08:58 12/27/18 04:50 10☼Uranium 1.6

5.0 2.0 mg/Kg 12/14/18 08:58 12/27/18 04:50 10☼Vanadium 51

Lab Sample ID: 160-31847-202Client Sample ID: AB03-WA06-01
Matrix: SolidDate Collected: 11/13/18 09:25

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.39

(2σ+/-)

0.264

(2σ+/-)

112/18/18 13:4411/27/18 20:05pCi/g0.1440.500

RL MDC

0.221

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 13:44 11.190.6660.655U1.08Thorium-234

Ac-228 2.01 0.286 0.352 0.178 pCi/g 11/27/18 20:05 12/18/18 13:44 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.78 0.968 1.01 0.871 pCi/g 11/27/18 20:05 12/18/18 13:44 1

Bi-214 1.39 0.221 0.264 0.144 pCi/g 11/27/18 20:05 12/18/18 13:44 1

K-40 10.6 1.53 1.88 0.580 pCi/g 11/27/18 20:05 12/18/18 13:44 1

Pb-212 1.71 0.169 0.278 0.150 pCi/g 11/27/18 20:05 12/18/18 13:44 1

Pb-214 1.32 0.182 0.228 0.197 pCi/g 11/27/18 20:05 12/18/18 13:44 1

Tl-208 0.571 0.105 0.120 0.0772 pCi/g 11/27/18 20:05 12/18/18 13:44 1

Lab Sample ID: 160-31847-202Client Sample ID: AB03-WA06-01
Matrix: SolidDate Collected: 11/13/18 09:25

Percent Solids: 97.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.2 4.9 1.9 mg/Kg ☼ 12/14/18 08:58 12/27/18 04:56 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/14/18 08:58 12/27/18 04:56 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/14/18 08:58 12/27/18 04:56 10☼Selenium 3.3
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Client Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-202Client Sample ID: AB03-WA06-01
Matrix: SolidDate Collected: 11/13/18 09:25

Percent Solids: 97.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 1.5 0.49 0.19 mg/Kg ☼ 12/14/18 08:58 12/27/18 04:56 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.9 1.9 mg/Kg 12/14/18 08:58 12/27/18 04:56 10☼Vanadium 63

Lab Sample ID: 160-31847-203Client Sample ID: AB03-WA07-01
Matrix: SolidDate Collected: 11/02/18 14:27

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.64

(2σ+/-)

0.391

(2σ+/-)

112/18/18 13:4511/27/18 20:05pCi/g0.1660.500

RL MDC

0.278

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 13:45 11.340.8680.8521.48Thorium-234

Ac-228 1.90 0.248 0.315 0.200 pCi/g 11/27/18 20:05 12/18/18 13:45 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 2.64 0.278 0.391 0.166 pCi/g 11/27/18 20:05 12/18/18 13:45 1

K-40 8.30 1.29 1.55 0.658 pCi/g 11/27/18 20:05 12/18/18 13:45 1

Pb-212 1.71 0.169 0.279 0.153 pCi/g 11/27/18 20:05 12/18/18 13:45 1

Pb-214 2.68 0.239 0.367 0.197 pCi/g 11/27/18 20:05 12/18/18 13:45 1

Tl-208 0.603 0.0997 0.118 0.0777 pCi/g 11/27/18 20:05 12/18/18 13:45 1

Lab Sample ID: 160-31847-203Client Sample ID: AB03-WA07-01
Matrix: SolidDate Collected: 11/02/18 14:27

Percent Solids: 96.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 5.1 2.0 mg/Kg ☼ 12/14/18 08:58 12/27/18 05:03 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/14/18 08:58 12/27/18 05:03 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/14/18 08:58 12/27/18 05:03 10☼Selenium 1.8 J

0.51 0.20 mg/Kg 12/14/18 08:58 12/27/18 05:03 10☼Uranium 2.4

5.1 2.0 mg/Kg 12/14/18 08:58 12/27/18 05:03 10☼Vanadium 37

Lab Sample ID: 160-31847-204Client Sample ID: AB03-WA08-01
Matrix: SolidDate Collected: 11/02/18 14:17

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.83

(2σ+/-)

0.350

(2σ+/-)

112/18/18 13:4611/27/18 20:05pCi/g0.1880.500

RL MDC

0.279

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 13:46 11.691.051.04U1.13Thorium-234

Ac-228 2.30 0.394 0.475 0.122 pCi/g 11/27/18 20:05 12/18/18 13:46 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-204Client Sample ID: AB03-WA08-01
Matrix: SolidDate Collected: 11/02/18 14:17

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Bi-214 1.83 0.279 0.350 0.188 pCi/g 11/27/18 20:05 12/18/18 13:46 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 12.0 1.81 2.28 0.847 pCi/g 11/27/18 20:05 12/18/18 13:46 1

Pb-212 2.00 0.213 0.318 0.204 pCi/g 11/27/18 20:05 12/18/18 13:46 1

Pb-214 2.05 0.275 0.363 0.210 pCi/g 11/27/18 20:05 12/18/18 13:46 1

Tl-208 0.659 0.135 0.155 0.109 pCi/g 11/27/18 20:05 12/18/18 13:46 1

Lab Sample ID: 160-31847-204Client Sample ID: AB03-WA08-01
Matrix: SolidDate Collected: 11/02/18 14:17

Percent Solids: 95.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.0 J 4.8 1.9 mg/Kg ☼ 12/14/18 08:58 12/27/18 05:10 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.96 mg/Kg 12/14/18 08:58 12/27/18 05:10 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/14/18 08:58 12/27/18 05:10 10☼Selenium 2.4

0.48 0.19 mg/Kg 12/14/18 08:58 12/27/18 05:10 10☼Uranium 1.6

4.8 1.9 mg/Kg 12/14/18 08:58 12/27/18 05:10 10☼Vanadium 55

Lab Sample ID: 160-31847-205Client Sample ID: AB03-WA09-01
Matrix: SolidDate Collected: 11/07/18 14:34

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.46

(2σ+/-)

0.254

(2σ+/-)

112/18/18 14:2411/27/18 20:05pCi/g0.1070.500

RL MDC

0.206

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 14:24 11.160.7200.7051.31Thorium-234

Ac-228 1.69 0.266 0.316 0.184 pCi/g 11/27/18 20:05 12/18/18 14:24 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.48 0.681 0.727 0.345 pCi/g 11/27/18 20:05 12/18/18 14:24 1

Bi-214 1.46 0.206 0.254 0.107 pCi/g 11/27/18 20:05 12/18/18 14:24 1

K-40 11.5 1.70 2.06 0.667 pCi/g 11/27/18 20:05 12/18/18 14:24 1

Pb-212 1.71 0.158 0.239 0.120 pCi/g 11/27/18 20:05 12/18/18 14:24 1

Pb-214 1.40 0.203 0.248 0.160 pCi/g 11/27/18 20:05 12/18/18 14:24 1

Tl-208 0.670 0.116 0.135 0.0810 pCi/g 11/27/18 20:05 12/18/18 14:24 1

Lab Sample ID: 160-31847-205Client Sample ID: AB03-WA09-01
Matrix: SolidDate Collected: 11/07/18 14:34

Percent Solids: 98.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.2 J 4.5 1.8 mg/Kg ☼ 12/14/18 08:58 12/27/18 05:17 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.2 0.90 mg/Kg 12/14/18 08:58 12/27/18 05:17 10☼Molybdenum ND

2.2 1.4 mg/Kg 12/14/18 08:58 12/27/18 05:17 10☼Selenium 2.5
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Client Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-205Client Sample ID: AB03-WA09-01
Matrix: SolidDate Collected: 11/07/18 14:34

Percent Solids: 98.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 0.90 0.45 0.18 mg/Kg ☼ 12/14/18 08:58 12/27/18 05:17 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.5 1.8 mg/Kg 12/14/18 08:58 12/27/18 05:17 10☼Vanadium 40

Lab Sample ID: 160-31847-206Client Sample ID: AB03-WA09-02
Matrix: SolidDate Collected: 11/07/18 14:38

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.09

(2σ+/-)

0.269

(2σ+/-)

112/18/18 14:2011/27/18 20:05pCi/g0.1980.500

RL MDC

0.244

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 14:20 11.350.9890.982U1.08Thorium-234

Ac-228 1.74 0.255 0.311 0.263 pCi/g 11/27/18 20:05 12/18/18 14:20 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.51 0.850 0.925 0.380 pCi/g 11/27/18 20:05 12/18/18 14:20 1

Bi-214 1.09 0.244 0.269 0.198 pCi/g 11/27/18 20:05 12/18/18 14:20 1

K-40 16.0 2.07 2.64 0.661 pCi/g 11/27/18 20:05 12/18/18 14:20 1

Pb-212 1.87 0.179 0.301 0.130 pCi/g 11/27/18 20:05 12/18/18 14:20 1

Pb-214 1.08 0.212 0.240 0.195 pCi/g 11/27/18 20:05 12/18/18 14:20 1

Tl-208 0.625 0.123 0.139 0.0991 pCi/g 11/27/18 20:05 12/18/18 14:20 1

Lab Sample ID: 160-31847-206Client Sample ID: AB03-WA09-02
Matrix: SolidDate Collected: 11/07/18 14:38

Percent Solids: 96.7Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.5 J 4.5 1.8 mg/Kg ☼ 12/14/18 08:58 12/27/18 05:23 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.2 0.90 mg/Kg 12/14/18 08:58 12/27/18 05:23 10☼Molybdenum ND

2.2 1.4 mg/Kg 12/14/18 08:58 12/27/18 05:23 10☼Selenium 7.3

0.45 0.18 mg/Kg 12/14/18 08:58 12/27/18 05:23 10☼Uranium 0.71

4.5 1.8 mg/Kg 12/14/18 08:58 12/27/18 05:23 10☼Vanadium 20

Lab Sample ID: 160-31847-207Client Sample ID: AB03-WA10-01
Matrix: SolidDate Collected: 11/07/18 14:24

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.14

(2σ+/-)

0.228

(2σ+/-)

112/18/18 14:2111/27/18 20:05pCi/g0.1430.500

RL MDC

0.195

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 14:21 10.9180.5550.5381.20Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-207Client Sample ID: AB03-WA10-01
Matrix: SolidDate Collected: 11/07/18 14:24

Date Received: 11/15/18 13:50

Ac-228 1.48 0.227 0.272 0.265 pCi/g 11/27/18 20:05 12/18/18 14:21 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.66 0.800 0.819 0.771 pCi/g 11/27/18 20:05 12/18/18 14:21 1

Bi-214 1.14 0.195 0.228 0.143 pCi/g 11/27/18 20:05 12/18/18 14:21 1

K-40 14.7 1.71 2.27 0.553 pCi/g 11/27/18 20:05 12/18/18 14:21 1

Pb-212 1.16 0.141 0.206 0.158 pCi/g 11/27/18 20:05 12/18/18 14:21 1

Pb-214 1.34 0.175 0.224 0.149 pCi/g 11/27/18 20:05 12/18/18 14:21 1

Tl-208 0.501 0.0860 0.100 0.0609 pCi/g 11/27/18 20:05 12/18/18 14:21 1

Lab Sample ID: 160-31847-207Client Sample ID: AB03-WA10-01
Matrix: SolidDate Collected: 11/07/18 14:24

Percent Solids: 97.2Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.0 J 5.0 2.0 mg/Kg ☼ 12/14/18 08:58 12/27/18 05:50 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/14/18 08:58 12/27/18 05:50 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/14/18 08:58 12/27/18 05:50 10☼Selenium 3.5

0.50 0.20 mg/Kg 12/14/18 08:58 12/27/18 05:50 10☼Uranium 1.0

5.0 2.0 mg/Kg 12/14/18 08:58 12/27/18 05:50 10☼Vanadium 35

Lab Sample ID: 160-31847-208Client Sample ID: AB03-WA11-01
Matrix: SolidDate Collected: 11/07/18 14:10

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.05

(2σ+/-)

0.216

(2σ+/-)

112/18/18 14:2211/27/18 20:05pCi/g0.1270.500

RL MDC

0.187

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 14:22 11.280.6830.670U1.18Thorium-234

Ac-228 1.34 0.244 0.279 0.109 pCi/g 11/27/18 20:05 12/18/18 14:22 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.05 0.187 0.216 0.127 pCi/g 11/27/18 20:05 12/18/18 14:22 1

K-40 13.0 1.80 2.24 0.678 pCi/g 11/27/18 20:05 12/18/18 14:22 1

Pb-212 1.22 0.149 0.217 0.135 pCi/g 11/27/18 20:05 12/18/18 14:22 1

Pb-214 1.12 0.163 0.200 0.166 pCi/g 11/27/18 20:05 12/18/18 14:22 1

Tl-208 0.430 0.0840 0.0951 0.0492 pCi/g 11/27/18 20:05 12/18/18 14:22 1

Lab Sample ID: 160-31847-208Client Sample ID: AB03-WA11-01
Matrix: SolidDate Collected: 11/07/18 14:10

Percent Solids: 98.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.8 J 4.6 1.8 mg/Kg ☼ 12/14/18 08:58 12/27/18 05:57 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.92 mg/Kg 12/14/18 08:58 12/27/18 05:57 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/14/18 08:58 12/27/18 05:57 10☼Selenium 2.4
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Client Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-208Client Sample ID: AB03-WA11-01
Matrix: SolidDate Collected: 11/07/18 14:10

Percent Solids: 98.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 0.82 0.46 0.18 mg/Kg ☼ 12/14/18 08:58 12/27/18 05:57 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.6 1.8 mg/Kg 12/14/18 08:58 12/27/18 05:57 10☼Vanadium 27

Lab Sample ID: 160-31847-209Client Sample ID: AB03-WA12-01
Matrix: SolidDate Collected: 11/07/18 14:14

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.843

(2σ+/-)

0.172

(2σ+/-)

112/18/18 14:1911/27/18 20:05pCi/g0.1150.500

RL MDC

0.148

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 14:19 10.9500.6930.691U0.480Thorium-234

Ac-228 1.21 0.187 0.224 0.169 pCi/g 11/27/18 20:05 12/18/18 14:19 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.50 0.637 0.656 0.569 pCi/g 11/27/18 20:05 12/18/18 14:19 1

Bi-214 0.843 0.148 0.172 0.115 pCi/g 11/27/18 20:05 12/18/18 14:19 1

K-40 13.6 1.45 2.01 0.664 pCi/g 11/27/18 20:05 12/18/18 14:19 1

Pb-212 1.19 0.120 0.195 0.109 pCi/g 11/27/18 20:05 12/18/18 14:19 1

Pb-214 0.974 0.128 0.163 0.138 pCi/g 11/27/18 20:05 12/18/18 14:19 1

Tl-208 0.404 0.0732 0.0843 0.0495 pCi/g 11/27/18 20:05 12/18/18 14:19 1

Lab Sample ID: 160-31847-209Client Sample ID: AB03-WA12-01
Matrix: SolidDate Collected: 11/07/18 14:14

Percent Solids: 97.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.6 J 4.7 1.9 mg/Kg ☼ 12/14/18 08:58 12/27/18 06:04 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.93 mg/Kg 12/14/18 08:58 12/27/18 06:04 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/14/18 08:58 12/27/18 06:04 10☼Selenium 4.4

0.47 0.19 mg/Kg 12/14/18 08:58 12/27/18 06:04 10☼Uranium 1.1

4.7 1.9 mg/Kg 12/14/18 08:58 12/27/18 06:04 10☼Vanadium 31

Lab Sample ID: 160-31847-210Client Sample ID: AB03-WA13-01
Matrix: SolidDate Collected: 11/07/18 14:40

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.915

(2σ+/-)

0.202

(2σ+/-)

112/18/18 14:2011/27/18 20:05pCi/g0.1470.500

RL MDC

0.179

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 14:20 12.271.331.33U-0.586Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-210Client Sample ID: AB03-WA13-01
Matrix: SolidDate Collected: 11/07/18 14:40

Date Received: 11/15/18 13:50

Ac-228 0.811 0.249 0.262 0.393 pCi/g 11/27/18 20:05 12/18/18 14:20 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.915 0.179 0.202 0.147 pCi/g 11/27/18 20:05 12/18/18 14:20 1

K-40 12.4 1.62 2.05 0.742 pCi/g 11/27/18 20:05 12/18/18 14:20 1

Pb-212 0.865 0.118 0.148 0.0940 pCi/g 11/27/18 20:05 12/18/18 14:20 1

Pb-214 0.988 0.174 0.200 0.138 pCi/g 11/27/18 20:05 12/18/18 14:20 1

Tl-208 0.263 0.0778 0.0823 0.0730 pCi/g 11/27/18 20:05 12/18/18 14:20 1

Lab Sample ID: 160-31847-210Client Sample ID: AB03-WA13-01
Matrix: SolidDate Collected: 11/07/18 14:40

Percent Solids: 98.6Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.2 J 4.4 1.8 mg/Kg ☼ 12/14/18 08:58 12/27/18 06:10 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.2 0.89 mg/Kg 12/14/18 08:58 12/27/18 06:10 10☼Molybdenum ND

2.2 1.4 mg/Kg 12/14/18 08:58 12/27/18 06:10 10☼Selenium 1.9 J

0.44 0.18 mg/Kg 12/14/18 08:58 12/27/18 06:10 10☼Uranium 0.60

4.4 1.8 mg/Kg 12/14/18 08:58 12/27/18 06:10 10☼Vanadium 21

TestAmerica St. Louis

Page 26 of 35

1

2

3

4

5

6

7

8

9

10

11



ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

TestAmerica Job ID: 160-31847-4
Client Project/Site: Cameron Area Mine Sites - En Pro Holding
Sampling Event: Fall 2018

For:
ARCADIS U.S., Inc.
200 S. Michigan Ave
Suite 2000
Chicago, Illinois 60604

Attn: Ms. Allison Wilding

Authorized for release by:
12/31/2018 12:35:20 PM

Ivan Vania, Project Manager II
(314)298-8566
ivan.vania@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 160-31847-4
Project/Site: Cameron Area Mine Sites - En Pro Holding

Job ID: 160-31847-4

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: ARCADIS U.S., Inc.

Project: Cameron Area Mine Sites - En Pro Holding

Report Number: 160-31847-4

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an ""as received"" basis unless otherwise indicated by the presence of a 
% solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 

sample-specific unless otherwise stated elsewhere in this narrative.

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 
receipt.

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report.

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT
The samples were received on 11/15/2018 1:50 PM; the samples arrived in good condition, properly preserved and, where required, on 

ice.  The temperatures of the 26 coolers at receipt time were 0.4º C, 0.7º C, 0.7º C, 0.9º C, 1.2º C, 1.3º C, 1.4º C, 2.2º C, 18.0º C, 18.0º C, 

18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, and 18.0º 
C.

Receipt Exceptions
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 160-31847-4
Project/Site: Cameron Area Mine Sites - En Pro Holding

Job ID: 160-31847-4 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

The Chain-of-Custody (COC) was incomplete as received and/or improperly completed.  The sampler's name was not documented on the 

COC.

METALS ICP/MS

Samples AB03-MD01-01 (160-31847-157), AB03-MD02-01 (160-31847-158), AB03-MD03-01 (160-31847-160), AB03-MH01-01 
(160-31847-161), AB03-MH02-01 (160-31847-162), AB03-MH03-01 (160-31847-163), AB03-MH04-01 (160-31847-164), AB03-WA01-01 

(160-31847-195), AB03-WA02-01 (160-31847-196), AB03-WA03-01 (160-31847-198), AB03-WA04-01 (160-31847-199), AB03-WA05-01 
(160-31847-200), AB03-WA05-02 (160-31847-201), AB03-WA06-01 (160-31847-202), AB03-WA07-01 (160-31847-203), AB03-WA08-01 

(160-31847-204), AB03-WA09-01 (160-31847-205), AB03-WA09-02 (160-31847-206), AB03-WA10-01 (160-31847-207), AB03-WA11-01 

(160-31847-208), AB03-WA12-01 (160-31847-209) and AB03-WA13-01 (160-31847-210) were analyzed for Metals ICP/MS in accordance 
with SW 846. The samples were prepared on 12/12/2018 and 12/14/2018 and analyzed on 12/22/2018 and 12/27/2018. 

Preparation Batches 160-405253 and 160-405253; Analytical Batch 160-407356: 

The following samples were diluted due to the abundance of non-target analytes:  AB03-MD01-01 (160-31847-157), AB03-MD02-01 

(160-31847-158), AB03-MD03-01 (160-31847-160), AB03-MH01-01 (160-31847-161), AB03-MH02-01 (160-31847-162), AB03-MH03-01 
(160-31847-163), AB03-MH04-01 (160-31847-164), (160-31847-B-152-D), (160-31847-B-152-E MS), (160-31847-B-152-F MSD), 
(160-31847-B-152-D PDS), and (160-31847-B-152-D SD).  Elevated reporting limits (RLs) are provided. 

Preparation Batch 160-405771, Analytical Batch 160-407609:
The following samples were diluted due to the abundance of non-target analytes: AB03-WA01-01 (160-31847-195), AB03-WA02-01 
(160-31847-196), AB03-WA03-01 (160-31847-198), AB03-WA04-01 (160-31847-199), AB03-WA05-01 (160-31847-200), AB03-WA05-02 
(160-31847-201), AB03-WA06-01 (160-31847-202), AB03-WA07-01 (160-31847-203), AB03-WA08-01 (160-31847-204), AB03-WA09-01 

(160-31847-205), AB03-WA09-02 (160-31847-206), AB03-WA10-01 (160-31847-207), AB03-WA11-01 (160-31847-208), AB03-WA12-01 
(160-31847-209), AB03-WA13-01 (160-31847-210), (160-31847-B-190-B), (160-31847-B-190-C MS), (160-31847-B-190-D MSD), 
(160-31847-B-190-B PDS), and (160-31847-B-190-B SD).  Elevated reporting limits (RLs) are provided.  

Preparation Batch 160-405771, Analytical Batch 160-407774: 

The following samples were diluted due to the abundance of non-target analytes: AB03-WA01-01 (160-31847-195), (160-31847-B-190-B), 
(160-31847-B-190-C MS), (160-31847-B-190-D MSD), (160-31847-B-190-B PDS), and (160-31847-B-190-B SD).  Elevated reporting limits 
(RLs) are provided.  

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

PERCENT SOLIDS
Samples AB03-MD01-01 (160-31847-157), AB03-MD02-01 (160-31847-158), AB03-MD03-01 (160-31847-160), AB03-MH01-01 
(160-31847-161), AB03-MH02-01 (160-31847-162), AB03-MH03-01 (160-31847-163), AB03-MH04-01 (160-31847-164), AB03-WA01-01 

(160-31847-195), AB03-WA02-01 (160-31847-196), AB03-WA03-01 (160-31847-198), AB03-WA04-01 (160-31847-199), AB03-WA05-01 
(160-31847-200), AB03-WA05-02 (160-31847-201), AB03-WA06-01 (160-31847-202), AB03-WA07-01 (160-31847-203), AB03-WA08-01 

(160-31847-204), AB03-WA09-01 (160-31847-205), AB03-WA09-02 (160-31847-206), AB03-WA10-01 (160-31847-207), AB03-WA11-01 

(160-31847-208), AB03-WA12-01 (160-31847-209) and AB03-WA13-01 (160-31847-210) were analyzed for percent solids in accordance 
with EPA Method 160.3 MOD. The samples were analyzed on 11/20/2018, 11/21/2018 and 12/05/2018. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

RADIUM-226 BY GAMMA SPEC (21 DAY INGROWTH)
Samples AB03-MD01-01 (160-31847-157), AB03-MD02-01 (160-31847-158), AB03-MD03-01 (160-31847-160), AB03-MH01-01 

(160-31847-161), AB03-MH02-01 (160-31847-162), AB03-MH03-01 (160-31847-163), AB03-MH04-01 (160-31847-164), AB03-WA01-01 
(160-31847-195), AB03-WA02-01 (160-31847-196), AB03-WA03-01 (160-31847-198), AB03-WA04-01 (160-31847-199), AB03-WA05-01 

(160-31847-200), AB03-WA05-02 (160-31847-201), AB03-WA06-01 (160-31847-202), AB03-WA07-01 (160-31847-203), AB03-WA08-01 

(160-31847-204), AB03-WA09-01 (160-31847-205), AB03-WA09-02 (160-31847-206), AB03-WA10-01 (160-31847-207), AB03-WA11-01 
(160-31847-208), AB03-WA12-01 (160-31847-209) and AB03-WA13-01 (160-31847-210) were analyzed for Radium-226 by gamma spec 

(21 day ingrowth) in accordance with EPA 901.1. The samples were dried on 11/21/2018 and 11/23/2018, prepared on 11/27/2018 and 
analyzed on 12/18/2018. 

The following samples analyzed by gamma spectroscopy did not meet the detection goal due to high concentrations of the analyte:  
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 160-31847-4
Project/Site: Cameron Area Mine Sites - En Pro Holding

Job ID: 160-31847-4 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

AB03-MD02-01 (160-31847-158) and AB03-MD03-01 (160-31847-160).

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page. 
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Login Sample Receipt Checklist

Client: ARCADIS U.S., Inc. Job Number: 160-31847-4

Login Number: 31847

Question Answer Comment

Creator: Vania, Ivan H

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

FalseIs the Field Sampler's name present on COC? Refer to Job Narrative for details.

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

N/AMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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Definitions/Glossary
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Qualifiers

Metals

Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

Rad

Qualifier Description

G The Sample MDC is greater than the requested RL.

Qualifier

U Result is less than the sample detection limit.

Rad TICs

Qualifier Description

F Duplicate RPD exceeds the control limit

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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Method Summary
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method Method Description LaboratoryProtocol

SW8466020B Metals (ICP/MS) TAL SL

EPAMoisture Percent Moisture TAL SL

EPA901.1 Radium-226 & Other Gamma Emitters (GS) TAL SL

SW8463050B Preparation,  Metals TAL SL

NoneDry and Grind Preparation, Dry and Grind TAL SL

NoneFill_Geo-21 Fill Geometry, 21-Day In-Growth TAL SL

Protocol References:

EPA = US Environmental Protection Agency

None = None

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-31847-157 AB03-MD01-01 Solid 11/02/18 14:25 11/15/18 13:50

160-31847-158 AB03-MD02-01 Solid 11/02/18 14:35 11/15/18 13:50

160-31847-160 AB03-MD03-01 Solid 11/02/18 14:29 11/15/18 13:50

160-31847-161 AB03-MH01-01 Solid 10/30/18 13:02 11/15/18 13:50

160-31847-162 AB03-MH02-01 Solid 10/30/18 10:58 11/15/18 13:50

160-31847-163 AB03-MH03-01 Solid 10/30/18 12:50 11/15/18 13:50

160-31847-164 AB03-MH04-01 Solid 10/30/18 12:46 11/15/18 13:50

160-31847-195 AB03-WA01-01 Solid 11/02/18 15:30 11/15/18 13:50

160-31847-196 AB03-WA02-01 Solid 11/13/18 09:06 11/15/18 13:50

160-31847-198 AB03-WA03-01 Solid 11/13/18 10:00 11/15/18 13:50

160-31847-199 AB03-WA04-01 Solid 11/13/18 09:50 11/15/18 13:50

160-31847-200 AB03-WA05-01 Solid 11/13/18 09:40 11/15/18 13:50

160-31847-201 AB03-WA05-02 Solid 11/13/18 09:45 11/15/18 13:50

160-31847-202 AB03-WA06-01 Solid 11/13/18 09:25 11/15/18 13:50

160-31847-203 AB03-WA07-01 Solid 11/02/18 14:27 11/15/18 13:50

160-31847-204 AB03-WA08-01 Solid 11/02/18 14:17 11/15/18 13:50

160-31847-205 AB03-WA09-01 Solid 11/07/18 14:34 11/15/18 13:50

160-31847-206 AB03-WA09-02 Solid 11/07/18 14:38 11/15/18 13:50

160-31847-207 AB03-WA10-01 Solid 11/07/18 14:24 11/15/18 13:50

160-31847-208 AB03-WA11-01 Solid 11/07/18 14:10 11/15/18 13:50

160-31847-209 AB03-WA12-01 Solid 11/07/18 14:14 11/15/18 13:50

160-31847-210 AB03-WA13-01 Solid 11/07/18 14:40 11/15/18 13:50
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Client Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-157Client Sample ID: AB03-MD01-01
Matrix: SolidDate Collected: 11/02/18 14:25

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 60.0

(2σ+/-)

6.33

(2σ+/-)

112/18/18 10:1011/27/18 15:56pCi/g0.4280.500

RL MDC

1.09

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 15:56 12/18/18 10:10 13.525.852.6746.7Thorium-234

Ac-228 2.03 0.602 0.636 0.844 pCi/g 11/27/18 15:56 12/18/18 10:10 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 60.0 1.09 6.33 0.428 pCi/g 11/27/18 15:56 12/18/18 10:10 1

K-40 15.7 3.11 3.50 2.53 pCi/g 11/27/18 15:56 12/18/18 10:10 1

Pb-212 1.21 0.283 0.323 0.436 pCi/g 11/27/18 15:56 12/18/18 10:10 1

Pb-214 65.5 0.938 6.87 0.650 pCi/g 11/27/18 15:56 12/18/18 10:10 1

Lab Sample ID: 160-31847-157Client Sample ID: AB03-MD01-01
Matrix: SolidDate Collected: 11/02/18 14:25

Percent Solids: 92.7Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 35 5.0 2.0 mg/Kg ☼ 12/12/18 11:02 12/22/18 04:21 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/12/18 11:02 12/22/18 04:21 10☼Molybdenum 24

2.5 1.6 mg/Kg 12/12/18 11:02 12/22/18 04:21 10☼Selenium 4.7

0.50 0.20 mg/Kg 12/12/18 11:02 12/22/18 04:21 10☼Uranium 110

5.0 2.0 mg/Kg 12/12/18 11:02 12/22/18 04:21 10☼Vanadium 48

Lab Sample ID: 160-31847-158Client Sample ID: AB03-MD02-01
Matrix: SolidDate Collected: 11/02/18 14:35

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 194 G

(2σ+/-)

19.9

(2σ+/-)

112/18/18 10:1811/27/18 15:56pCi/g1.140.500

RL MDC

2.54

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 15:56 12/18/18 10:18 17.279.675.0374.4Thorium-234

Bi-214 194 2.54 19.9 1.14 pCi/g 11/27/18 15:56 12/18/18 10:18 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 20.5 6.68 7.00 5.69 pCi/g 11/27/18 15:56 12/18/18 10:18 1

Pb-212 2.21 0.558 0.604 0.881 pCi/g 11/27/18 15:56 12/18/18 10:18 1

Pb-214 202 2.25 20.7 1.51 pCi/g 11/27/18 15:56 12/18/18 10:18 1
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Client Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-158Client Sample ID: AB03-MD02-01
Matrix: SolidDate Collected: 11/02/18 14:35

Percent Solids: 94.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 140 4.9 2.0 mg/Kg ☼ 12/12/18 11:02 12/22/18 04:28 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 0.98 mg/Kg 12/12/18 11:02 12/22/18 04:28 10☼Molybdenum 100

2.5 1.6 mg/Kg 12/12/18 11:02 12/22/18 04:28 10☼Selenium 8.9

0.49 0.20 mg/Kg 12/12/18 11:02 12/22/18 04:28 10☼Uranium 240

4.9 2.0 mg/Kg 12/12/18 11:02 12/22/18 04:28 10☼Vanadium 63

Lab Sample ID: 160-31847-160Client Sample ID: AB03-MD03-01
Matrix: SolidDate Collected: 11/02/18 14:29

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 40.4 G

(2σ+/-)

4.32

(2σ+/-)

112/18/18 10:1011/27/18 15:56pCi/g0.5140.500

RL MDC

1.04

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 15:56 12/18/18 10:10 13.353.262.3220.6Thorium-234

Ac-228 1.55 0.511 0.535 0.624 pCi/g 11/27/18 15:56 12/18/18 10:10 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 40.4 1.04 4.32 0.514 pCi/g 11/27/18 15:56 12/18/18 10:10 1

K-40 16.8 2.50 3.03 1.71 pCi/g 11/27/18 15:56 12/18/18 10:10 1

Pb-210 28.5 5.92 6.80 7.13 pCi/g 11/27/18 15:56 12/18/18 10:10 1

Pb-212 1.56 0.274 0.340 0.396 pCi/g 11/27/18 15:56 12/18/18 10:10 1

Pb-214 41.9 0.843 4.44 0.710 pCi/g 11/27/18 15:56 12/18/18 10:10 1

Tl-208 0.467 0.135 0.144 0.191 pCi/g 11/27/18 15:56 12/18/18 10:10 1

Lab Sample ID: 160-31847-160Client Sample ID: AB03-MD03-01
Matrix: SolidDate Collected: 11/02/18 14:29

Percent Solids: 94.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 22 4.9 2.0 mg/Kg ☼ 12/12/18 11:06 12/22/18 04:34 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.98 mg/Kg 12/12/18 11:06 12/22/18 04:34 10☼Molybdenum 3.0

2.4 1.6 mg/Kg 12/12/18 11:06 12/22/18 04:34 10☼Selenium 3.7

0.49 0.20 mg/Kg 12/12/18 11:06 12/22/18 04:34 10☼Uranium 29

4.9 2.0 mg/Kg 12/12/18 11:06 12/22/18 04:34 10☼Vanadium 41

Lab Sample ID: 160-31847-161Client Sample ID: AB03-MH01-01
Matrix: SolidDate Collected: 10/30/18 13:02

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 4.05

(2σ+/-)

0.604

(2σ+/-)

112/18/18 10:0811/27/18 15:56pCi/g0.2960.500

RL MDC

0.382

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 15:56 12/18/18 10:08 11.891.131.11U1.75Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-161Client Sample ID: AB03-MH01-01
Matrix: SolidDate Collected: 10/30/18 13:02

Date Received: 11/15/18 13:50

Ac-228 2.41 0.401 0.487 0.439 pCi/g 11/27/18 15:56 12/18/18 10:08 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.70 1.04 1.09 1.35 pCi/g 11/27/18 15:56 12/18/18 10:08 1

Bi-214 4.05 0.382 0.604 0.296 pCi/g 11/27/18 15:56 12/18/18 10:08 1

K-40 15.3 2.11 2.74 1.09 pCi/g 11/27/18 15:56 12/18/18 10:08 1

Pb-212 2.16 0.221 0.337 0.221 pCi/g 11/27/18 15:56 12/18/18 10:08 1

Pb-214 4.98 0.380 0.688 0.278 pCi/g 11/27/18 15:56 12/18/18 10:08 1

Tl-208 0.843 0.150 0.179 0.120 pCi/g 11/27/18 15:56 12/18/18 10:08 1

Lab Sample ID: 160-31847-161Client Sample ID: AB03-MH01-01
Matrix: SolidDate Collected: 10/30/18 13:02

Percent Solids: 95.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 27 4.9 1.9 mg/Kg ☼ 12/12/18 11:06 12/22/18 04:41 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/12/18 11:06 12/22/18 04:41 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/12/18 11:06 12/22/18 04:41 10☼Selenium 4.2

0.49 0.19 mg/Kg 12/12/18 11:06 12/22/18 04:41 10☼Uranium 5.0

4.9 1.9 mg/Kg 12/12/18 11:06 12/22/18 04:41 10☼Vanadium 40

Lab Sample ID: 160-31847-162Client Sample ID: AB03-MH02-01
Matrix: SolidDate Collected: 10/30/18 10:58

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 3.68

(2σ+/-)

0.524

(2σ+/-)

112/18/18 10:1311/27/18 15:56pCi/g0.2050.500

RL MDC

0.357

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 15:56 12/18/18 10:13 11.671.071.051.91Thorium-234

Ac-228 2.69 0.405 0.489 0.294 pCi/g 11/27/18 15:56 12/18/18 10:13 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.79 1.23 1.26 1.13 pCi/g 11/27/18 15:56 12/18/18 10:13 1

Bi-214 3.68 0.357 0.524 0.205 pCi/g 11/27/18 15:56 12/18/18 10:13 1

K-40 9.68 1.53 1.82 0.652 pCi/g 11/27/18 15:56 12/18/18 10:13 1

Pb-212 2.29 0.203 0.359 0.187 pCi/g 11/27/18 15:56 12/18/18 10:13 1

Pb-214 3.77 0.278 0.480 0.245 pCi/g 11/27/18 15:56 12/18/18 10:13 1

Tl-208 0.766 0.122 0.146 0.0876 pCi/g 11/27/18 15:56 12/18/18 10:13 1

Lab Sample ID: 160-31847-162Client Sample ID: AB03-MH02-01
Matrix: SolidDate Collected: 10/30/18 10:58

Percent Solids: 95.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 9.5 4.9 2.0 mg/Kg ☼ 12/12/18 11:06 12/22/18 04:48 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.98 mg/Kg 12/12/18 11:06 12/22/18 04:48 10☼Molybdenum ND
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Client Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-162Client Sample ID: AB03-MH02-01
Matrix: SolidDate Collected: 10/30/18 10:58

Percent Solids: 95.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Selenium 4.8 2.4 1.6 mg/Kg ☼ 12/12/18 11:06 12/22/18 04:48 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.49 0.20 mg/Kg 12/12/18 11:06 12/22/18 04:48 10☼Uranium 8.1

4.9 2.0 mg/Kg 12/12/18 11:06 12/22/18 04:48 10☼Vanadium 55

Lab Sample ID: 160-31847-163Client Sample ID: AB03-MH03-01
Matrix: SolidDate Collected: 10/30/18 12:50

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 5.43

(2σ+/-)

0.685

(2σ+/-)

112/18/18 10:1211/27/18 15:56pCi/g0.3200.500

RL MDC

0.389

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 15:56 12/18/18 10:12 11.641.201.094.51Thorium-234

Ac-228 2.41 0.358 0.435 0.361 pCi/g 11/27/18 15:56 12/18/18 10:12 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.12 0.816 0.845 1.06 pCi/g 11/27/18 15:56 12/18/18 10:12 1

Bi-214 5.43 0.389 0.685 0.320 pCi/g 11/27/18 15:56 12/18/18 10:12 1

K-40 11.9 1.58 1.99 0.582 pCi/g 11/27/18 15:56 12/18/18 10:12 1

Pb-212 1.81 0.188 0.300 0.220 pCi/g 11/27/18 15:56 12/18/18 10:12 1

Pb-214 6.89 0.414 0.828 0.256 pCi/g 11/27/18 15:56 12/18/18 10:12 1

Tl-208 0.823 0.148 0.171 0.119 pCi/g 11/27/18 15:56 12/18/18 10:12 1

U-238 4.51 1.09 1.20 1.64 pCi/g 11/27/18 15:56 12/18/18 10:12 1

Lab Sample ID: 160-31847-163Client Sample ID: AB03-MH03-01
Matrix: SolidDate Collected: 10/30/18 12:50

Percent Solids: 93.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.7 4.8 1.9 mg/Kg ☼ 12/12/18 11:06 12/22/18 04:55 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.95 mg/Kg 12/12/18 11:06 12/22/18 04:55 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/12/18 11:06 12/22/18 04:55 10☼Selenium 3.7

0.48 0.19 mg/Kg 12/12/18 11:06 12/22/18 04:55 10☼Uranium 15

4.8 1.9 mg/Kg 12/12/18 11:06 12/22/18 04:55 10☼Vanadium 42

Lab Sample ID: 160-31847-164Client Sample ID: AB03-MH04-01
Matrix: SolidDate Collected: 10/30/18 12:46

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 3.15

(2σ+/-)

0.488

(2σ+/-)

112/18/18 10:1011/27/18 15:56pCi/g0.2230.500

RL MDC

0.362

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 15:56 12/18/18 10:10 11.601.051.021.99Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-164Client Sample ID: AB03-MH04-01
Matrix: SolidDate Collected: 10/30/18 12:46

Date Received: 11/15/18 13:50

Ac-228 2.34 0.342 0.417 0.323 pCi/g 11/27/18 15:56 12/18/18 10:10 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 3.15 0.362 0.488 0.223 pCi/g 11/27/18 15:56 12/18/18 10:10 1

K-40 13.5 1.97 2.40 0.706 pCi/g 11/27/18 15:56 12/18/18 10:10 1

Pb-212 2.21 0.216 0.358 0.200 pCi/g 11/27/18 15:56 12/18/18 10:10 1

Pb-214 3.66 0.310 0.491 0.197 pCi/g 11/27/18 15:56 12/18/18 10:10 1

Tl-208 0.826 0.139 0.163 0.0942 pCi/g 11/27/18 15:56 12/18/18 10:10 1

Lab Sample ID: 160-31847-164Client Sample ID: AB03-MH04-01
Matrix: SolidDate Collected: 10/30/18 12:46

Percent Solids: 94.4Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.6 J 4.8 1.9 mg/Kg ☼ 12/12/18 11:06 12/22/18 05:01 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/12/18 11:06 12/22/18 05:01 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/12/18 11:06 12/22/18 05:01 10☼Selenium 7.2

0.48 0.19 mg/Kg 12/12/18 11:06 12/22/18 05:01 10☼Uranium 6.9

4.8 1.9 mg/Kg 12/12/18 11:06 12/22/18 05:01 10☼Vanadium 54

Lab Sample ID: 160-31847-195Client Sample ID: AB03-WA01-01
Matrix: SolidDate Collected: 11/02/18 15:30

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.886

(2σ+/-)

0.216

(2σ+/-)

112/18/18 13:0411/27/18 20:05pCi/g0.1950.500

RL MDC

0.191

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 13:04 11.380.8550.849U0.845Thorium-234

Ac-228 1.61 0.302 0.354 0.214 pCi/g 11/27/18 20:05 12/18/18 13:04 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.42 0.950 0.991 1.22 pCi/g 11/27/18 20:05 12/18/18 13:04 1

Bi-214 0.886 0.191 0.216 0.195 pCi/g 11/27/18 20:05 12/18/18 13:04 1

K-40 8.40 1.53 1.81 0.959 pCi/g 11/27/18 20:05 12/18/18 13:04 1

Pb-212 1.83 0.186 0.285 0.163 pCi/g 11/27/18 20:05 12/18/18 13:04 1

Pb-214 1.24 0.247 0.286 0.202 pCi/g 11/27/18 20:05 12/18/18 13:04 1

Tl-208 0.665 0.137 0.157 0.107 pCi/g 11/27/18 20:05 12/18/18 13:04 1

Lab Sample ID: 160-31847-195Client Sample ID: AB03-WA01-01
Matrix: SolidDate Collected: 11/02/18 15:30

Percent Solids: 94.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.9 J 4.6 1.9 mg/Kg ☼ 12/14/18 08:58 12/27/18 03:56 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.93 mg/Kg 12/14/18 08:58 12/27/18 03:56 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/14/18 08:58 12/27/18 19:13 10☼Selenium 2.1 J
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Client Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-195Client Sample ID: AB03-WA01-01
Matrix: SolidDate Collected: 11/02/18 15:30

Percent Solids: 94.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 0.87 0.46 0.19 mg/Kg ☼ 12/14/18 08:58 12/27/18 03:56 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.6 1.9 mg/Kg 12/14/18 08:58 12/27/18 03:56 10☼Vanadium 66

Lab Sample ID: 160-31847-196Client Sample ID: AB03-WA02-01
Matrix: SolidDate Collected: 11/13/18 09:06

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.07

(2σ+/-)

0.245

(2σ+/-)

112/18/18 13:4911/27/18 20:05pCi/g0.1590.500

RL MDC

0.220

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 13:49 11.270.6640.659U0.725Thorium-234

Ac-228 2.07 0.313 0.376 0.237 pCi/g 11/27/18 20:05 12/18/18 13:49 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.25 1.11 1.13 1.02 pCi/g 11/27/18 20:05 12/18/18 13:49 1

Bi-214 1.07 0.220 0.245 0.159 pCi/g 11/27/18 20:05 12/18/18 13:49 1

K-40 11.1 1.78 2.10 0.746 pCi/g 11/27/18 20:05 12/18/18 13:49 1

Pb-212 1.86 0.176 0.262 0.136 pCi/g 11/27/18 20:05 12/18/18 13:49 1

Pb-214 0.963 0.181 0.205 0.164 pCi/g 11/27/18 20:05 12/18/18 13:49 1

Tl-208 0.487 0.104 0.115 0.0865 pCi/g 11/27/18 20:05 12/18/18 13:49 1

Lab Sample ID: 160-31847-196Client Sample ID: AB03-WA02-01
Matrix: SolidDate Collected: 11/13/18 09:06

Percent Solids: 96.6Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.0 J 4.7 1.9 mg/Kg ☼ 12/14/18 08:58 12/27/18 04:23 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.93 mg/Kg 12/14/18 08:58 12/27/18 04:23 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/14/18 08:58 12/27/18 04:23 10☼Selenium 2.3

0.47 0.19 mg/Kg 12/14/18 08:58 12/27/18 04:23 10☼Uranium 0.82

4.7 1.9 mg/Kg 12/14/18 08:58 12/27/18 04:23 10☼Vanadium 47

Lab Sample ID: 160-31847-198Client Sample ID: AB03-WA03-01
Matrix: SolidDate Collected: 11/13/18 10:00

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.739

(2σ+/-)

0.184

(2σ+/-)

112/18/18 13:4611/27/18 20:05pCi/g0.1880.500

RL MDC

0.167

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 13:46 10.9900.7110.6961.31Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-198Client Sample ID: AB03-WA03-01
Matrix: SolidDate Collected: 11/13/18 10:00

Date Received: 11/15/18 13:50

Ac-228 1.87 0.287 0.345 0.0950 pCi/g 11/27/18 20:05 12/18/18 13:46 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.739 0.167 0.184 0.188 pCi/g 11/27/18 20:05 12/18/18 13:46 1

K-40 8.55 1.54 1.77 0.904 pCi/g 11/27/18 20:05 12/18/18 13:46 1

Pb-212 1.47 0.166 0.252 0.185 pCi/g 11/27/18 20:05 12/18/18 13:46 1

Pb-214 0.931 0.154 0.182 0.128 pCi/g 11/27/18 20:05 12/18/18 13:46 1

Tl-208 0.536 0.124 0.136 0.101 pCi/g 11/27/18 20:05 12/18/18 13:46 1

Lab Sample ID: 160-31847-198Client Sample ID: AB03-WA03-01
Matrix: SolidDate Collected: 11/13/18 10:00

Percent Solids: 96.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.9 J 5.2 2.1 mg/Kg ☼ 12/14/18 08:58 12/27/18 04:29 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.0 mg/Kg 12/14/18 08:58 12/27/18 04:29 10☼Molybdenum ND

2.6 1.7 mg/Kg 12/14/18 08:58 12/27/18 04:29 10☼Selenium 2.0 J

0.52 0.21 mg/Kg 12/14/18 08:58 12/27/18 04:29 10☼Uranium 0.93

5.2 2.1 mg/Kg 12/14/18 08:58 12/27/18 04:29 10☼Vanadium 61

Lab Sample ID: 160-31847-199Client Sample ID: AB03-WA04-01
Matrix: SolidDate Collected: 11/13/18 09:50

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.08

(2σ+/-)

0.228

(2σ+/-)

112/18/18 13:4711/27/18 20:05pCi/g0.1500.500

RL MDC

0.199

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 13:47 11.470.8840.882U0.425Thorium-234

Ac-228 1.75 0.275 0.328 0.174 pCi/g 11/27/18 20:05 12/18/18 13:47 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.08 0.199 0.228 0.150 pCi/g 11/27/18 20:05 12/18/18 13:47 1

K-40 9.21 1.51 1.78 0.664 pCi/g 11/27/18 20:05 12/18/18 13:47 1

Pb-212 1.77 0.170 0.284 0.134 pCi/g 11/27/18 20:05 12/18/18 13:47 1

Pb-214 1.11 0.166 0.202 0.168 pCi/g 11/27/18 20:05 12/18/18 13:47 1

Tl-208 0.665 0.117 0.136 0.0728 pCi/g 11/27/18 20:05 12/18/18 13:47 1

Lab Sample ID: 160-31847-199Client Sample ID: AB03-WA04-01
Matrix: SolidDate Collected: 11/13/18 09:50

Percent Solids: 96.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.6 J 5.0 2.0 mg/Kg ☼ 12/14/18 08:58 12/27/18 04:36 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/14/18 08:58 12/27/18 04:36 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/14/18 08:58 12/27/18 04:36 10☼Selenium 2.3 J

0.50 0.20 mg/Kg 12/14/18 08:58 12/27/18 04:36 10☼Uranium 1.0
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Client Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-199Client Sample ID: AB03-WA04-01
Matrix: SolidDate Collected: 11/13/18 09:50

Percent Solids: 96.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 57 5.0 2.0 mg/Kg ☼ 12/14/18 08:58 12/27/18 04:36 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-31847-200Client Sample ID: AB03-WA05-01
Matrix: SolidDate Collected: 11/13/18 09:40

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.53

(2σ+/-)

0.264

(2σ+/-)

112/18/18 13:4411/27/18 20:05pCi/g0.1540.500

RL MDC

0.211

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 13:44 12.900.3670.360U0.651Thorium-234

Ac-228 1.66 0.218 0.276 0.118 pCi/g 11/27/18 20:05 12/18/18 13:44 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.53 0.211 0.264 0.154 pCi/g 11/27/18 20:05 12/18/18 13:44 1

K-40 11.2 1.38 1.79 0.711 pCi/g 11/27/18 20:05 12/18/18 13:44 1

Pb-212 1.68 0.141 0.259 0.115 pCi/g 11/27/18 20:05 12/18/18 13:44 1

Pb-214 1.91 0.171 0.262 0.144 pCi/g 11/27/18 20:05 12/18/18 13:44 1

Tl-208 0.660 0.0929 0.115 0.0551 pCi/g 11/27/18 20:05 12/18/18 13:44 1

Lab Sample ID: 160-31847-200Client Sample ID: AB03-WA05-01
Matrix: SolidDate Collected: 11/13/18 09:40

Percent Solids: 96.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.1 J 5.1 2.0 mg/Kg ☼ 12/14/18 08:58 12/27/18 04:43 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/14/18 08:58 12/27/18 04:43 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/14/18 08:58 12/27/18 04:43 10☼Selenium 3.4

0.51 0.20 mg/Kg 12/14/18 08:58 12/27/18 04:43 10☼Uranium 1.5

5.1 2.0 mg/Kg 12/14/18 08:58 12/27/18 04:43 10☼Vanadium 67

Lab Sample ID: 160-31847-201Client Sample ID: AB03-WA05-02
Matrix: SolidDate Collected: 11/13/18 09:45

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.54

(2σ+/-)

0.286

(2σ+/-)

112/18/18 13:4611/27/18 20:05pCi/g0.1760.500

RL MDC

0.239

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 13:46 11.410.8230.8051.55Thorium-234

Ac-228 2.10 0.268 0.342 0.144 pCi/g 11/27/18 20:05 12/18/18 13:46 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.65 0.990 1.03 0.827 pCi/g 11/27/18 20:05 12/18/18 13:46 1
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Client Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-201Client Sample ID: AB03-WA05-02
Matrix: SolidDate Collected: 11/13/18 09:45

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Bi-214 1.54 0.239 0.286 0.176 pCi/g 11/27/18 20:05 12/18/18 13:46 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 12.8 1.76 2.19 1.03 pCi/g 11/27/18 20:05 12/18/18 13:46 1

Pb-212 1.82 0.170 0.255 0.143 pCi/g 11/27/18 20:05 12/18/18 13:46 1

Pb-214 1.67 0.192 0.256 0.178 pCi/g 11/27/18 20:05 12/18/18 13:46 1

Tl-208 0.598 0.107 0.123 0.0874 pCi/g 11/27/18 20:05 12/18/18 13:46 1

Lab Sample ID: 160-31847-201Client Sample ID: AB03-WA05-02
Matrix: SolidDate Collected: 11/13/18 09:45

Percent Solids: 94.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.3 J 5.0 2.0 mg/Kg ☼ 12/14/18 08:58 12/27/18 04:50 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/14/18 08:58 12/27/18 04:50 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/14/18 08:58 12/27/18 04:50 10☼Selenium 2.0 J

0.50 0.20 mg/Kg 12/14/18 08:58 12/27/18 04:50 10☼Uranium 1.6

5.0 2.0 mg/Kg 12/14/18 08:58 12/27/18 04:50 10☼Vanadium 51

Lab Sample ID: 160-31847-202Client Sample ID: AB03-WA06-01
Matrix: SolidDate Collected: 11/13/18 09:25

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.39

(2σ+/-)

0.264

(2σ+/-)

112/18/18 13:4411/27/18 20:05pCi/g0.1440.500

RL MDC

0.221

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 13:44 11.190.6660.655U1.08Thorium-234

Ac-228 2.01 0.286 0.352 0.178 pCi/g 11/27/18 20:05 12/18/18 13:44 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.78 0.968 1.01 0.871 pCi/g 11/27/18 20:05 12/18/18 13:44 1

Bi-214 1.39 0.221 0.264 0.144 pCi/g 11/27/18 20:05 12/18/18 13:44 1

K-40 10.6 1.53 1.88 0.580 pCi/g 11/27/18 20:05 12/18/18 13:44 1

Pb-212 1.71 0.169 0.278 0.150 pCi/g 11/27/18 20:05 12/18/18 13:44 1

Pb-214 1.32 0.182 0.228 0.197 pCi/g 11/27/18 20:05 12/18/18 13:44 1

Tl-208 0.571 0.105 0.120 0.0772 pCi/g 11/27/18 20:05 12/18/18 13:44 1

Lab Sample ID: 160-31847-202Client Sample ID: AB03-WA06-01
Matrix: SolidDate Collected: 11/13/18 09:25

Percent Solids: 97.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.2 4.9 1.9 mg/Kg ☼ 12/14/18 08:58 12/27/18 04:56 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/14/18 08:58 12/27/18 04:56 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/14/18 08:58 12/27/18 04:56 10☼Selenium 3.3
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Client Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-202Client Sample ID: AB03-WA06-01
Matrix: SolidDate Collected: 11/13/18 09:25

Percent Solids: 97.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 1.5 0.49 0.19 mg/Kg ☼ 12/14/18 08:58 12/27/18 04:56 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.9 1.9 mg/Kg 12/14/18 08:58 12/27/18 04:56 10☼Vanadium 63

Lab Sample ID: 160-31847-203Client Sample ID: AB03-WA07-01
Matrix: SolidDate Collected: 11/02/18 14:27

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.64

(2σ+/-)

0.391

(2σ+/-)

112/18/18 13:4511/27/18 20:05pCi/g0.1660.500

RL MDC

0.278

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 13:45 11.340.8680.8521.48Thorium-234

Ac-228 1.90 0.248 0.315 0.200 pCi/g 11/27/18 20:05 12/18/18 13:45 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 2.64 0.278 0.391 0.166 pCi/g 11/27/18 20:05 12/18/18 13:45 1

K-40 8.30 1.29 1.55 0.658 pCi/g 11/27/18 20:05 12/18/18 13:45 1

Pb-212 1.71 0.169 0.279 0.153 pCi/g 11/27/18 20:05 12/18/18 13:45 1

Pb-214 2.68 0.239 0.367 0.197 pCi/g 11/27/18 20:05 12/18/18 13:45 1

Tl-208 0.603 0.0997 0.118 0.0777 pCi/g 11/27/18 20:05 12/18/18 13:45 1

Lab Sample ID: 160-31847-203Client Sample ID: AB03-WA07-01
Matrix: SolidDate Collected: 11/02/18 14:27

Percent Solids: 96.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 5.1 2.0 mg/Kg ☼ 12/14/18 08:58 12/27/18 05:03 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/14/18 08:58 12/27/18 05:03 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/14/18 08:58 12/27/18 05:03 10☼Selenium 1.8 J

0.51 0.20 mg/Kg 12/14/18 08:58 12/27/18 05:03 10☼Uranium 2.4

5.1 2.0 mg/Kg 12/14/18 08:58 12/27/18 05:03 10☼Vanadium 37

Lab Sample ID: 160-31847-204Client Sample ID: AB03-WA08-01
Matrix: SolidDate Collected: 11/02/18 14:17

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.83

(2σ+/-)

0.350

(2σ+/-)

112/18/18 13:4611/27/18 20:05pCi/g0.1880.500

RL MDC

0.279

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 13:46 11.691.051.04U1.13Thorium-234

Ac-228 2.30 0.394 0.475 0.122 pCi/g 11/27/18 20:05 12/18/18 13:46 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-204Client Sample ID: AB03-WA08-01
Matrix: SolidDate Collected: 11/02/18 14:17

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Bi-214 1.83 0.279 0.350 0.188 pCi/g 11/27/18 20:05 12/18/18 13:46 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 12.0 1.81 2.28 0.847 pCi/g 11/27/18 20:05 12/18/18 13:46 1

Pb-212 2.00 0.213 0.318 0.204 pCi/g 11/27/18 20:05 12/18/18 13:46 1

Pb-214 2.05 0.275 0.363 0.210 pCi/g 11/27/18 20:05 12/18/18 13:46 1

Tl-208 0.659 0.135 0.155 0.109 pCi/g 11/27/18 20:05 12/18/18 13:46 1

Lab Sample ID: 160-31847-204Client Sample ID: AB03-WA08-01
Matrix: SolidDate Collected: 11/02/18 14:17

Percent Solids: 95.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.0 J 4.8 1.9 mg/Kg ☼ 12/14/18 08:58 12/27/18 05:10 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.96 mg/Kg 12/14/18 08:58 12/27/18 05:10 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/14/18 08:58 12/27/18 05:10 10☼Selenium 2.4

0.48 0.19 mg/Kg 12/14/18 08:58 12/27/18 05:10 10☼Uranium 1.6

4.8 1.9 mg/Kg 12/14/18 08:58 12/27/18 05:10 10☼Vanadium 55

Lab Sample ID: 160-31847-205Client Sample ID: AB03-WA09-01
Matrix: SolidDate Collected: 11/07/18 14:34

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.46

(2σ+/-)

0.254

(2σ+/-)

112/18/18 14:2411/27/18 20:05pCi/g0.1070.500

RL MDC

0.206

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 14:24 11.160.7200.7051.31Thorium-234

Ac-228 1.69 0.266 0.316 0.184 pCi/g 11/27/18 20:05 12/18/18 14:24 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.48 0.681 0.727 0.345 pCi/g 11/27/18 20:05 12/18/18 14:24 1

Bi-214 1.46 0.206 0.254 0.107 pCi/g 11/27/18 20:05 12/18/18 14:24 1

K-40 11.5 1.70 2.06 0.667 pCi/g 11/27/18 20:05 12/18/18 14:24 1

Pb-212 1.71 0.158 0.239 0.120 pCi/g 11/27/18 20:05 12/18/18 14:24 1

Pb-214 1.40 0.203 0.248 0.160 pCi/g 11/27/18 20:05 12/18/18 14:24 1

Tl-208 0.670 0.116 0.135 0.0810 pCi/g 11/27/18 20:05 12/18/18 14:24 1

Lab Sample ID: 160-31847-205Client Sample ID: AB03-WA09-01
Matrix: SolidDate Collected: 11/07/18 14:34

Percent Solids: 98.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.2 J 4.5 1.8 mg/Kg ☼ 12/14/18 08:58 12/27/18 05:17 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.2 0.90 mg/Kg 12/14/18 08:58 12/27/18 05:17 10☼Molybdenum ND

2.2 1.4 mg/Kg 12/14/18 08:58 12/27/18 05:17 10☼Selenium 2.5
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Client Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-205Client Sample ID: AB03-WA09-01
Matrix: SolidDate Collected: 11/07/18 14:34

Percent Solids: 98.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 0.90 0.45 0.18 mg/Kg ☼ 12/14/18 08:58 12/27/18 05:17 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.5 1.8 mg/Kg 12/14/18 08:58 12/27/18 05:17 10☼Vanadium 40

Lab Sample ID: 160-31847-206Client Sample ID: AB03-WA09-02
Matrix: SolidDate Collected: 11/07/18 14:38

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.09

(2σ+/-)

0.269

(2σ+/-)

112/18/18 14:2011/27/18 20:05pCi/g0.1980.500

RL MDC

0.244

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 14:20 11.350.9890.982U1.08Thorium-234

Ac-228 1.74 0.255 0.311 0.263 pCi/g 11/27/18 20:05 12/18/18 14:20 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.51 0.850 0.925 0.380 pCi/g 11/27/18 20:05 12/18/18 14:20 1

Bi-214 1.09 0.244 0.269 0.198 pCi/g 11/27/18 20:05 12/18/18 14:20 1

K-40 16.0 2.07 2.64 0.661 pCi/g 11/27/18 20:05 12/18/18 14:20 1

Pb-212 1.87 0.179 0.301 0.130 pCi/g 11/27/18 20:05 12/18/18 14:20 1

Pb-214 1.08 0.212 0.240 0.195 pCi/g 11/27/18 20:05 12/18/18 14:20 1

Tl-208 0.625 0.123 0.139 0.0991 pCi/g 11/27/18 20:05 12/18/18 14:20 1

Lab Sample ID: 160-31847-206Client Sample ID: AB03-WA09-02
Matrix: SolidDate Collected: 11/07/18 14:38

Percent Solids: 96.7Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.5 J 4.5 1.8 mg/Kg ☼ 12/14/18 08:58 12/27/18 05:23 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.2 0.90 mg/Kg 12/14/18 08:58 12/27/18 05:23 10☼Molybdenum ND

2.2 1.4 mg/Kg 12/14/18 08:58 12/27/18 05:23 10☼Selenium 7.3

0.45 0.18 mg/Kg 12/14/18 08:58 12/27/18 05:23 10☼Uranium 0.71

4.5 1.8 mg/Kg 12/14/18 08:58 12/27/18 05:23 10☼Vanadium 20

Lab Sample ID: 160-31847-207Client Sample ID: AB03-WA10-01
Matrix: SolidDate Collected: 11/07/18 14:24

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.14

(2σ+/-)

0.228

(2σ+/-)

112/18/18 14:2111/27/18 20:05pCi/g0.1430.500

RL MDC

0.195

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 14:21 10.9180.5550.5381.20Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-207Client Sample ID: AB03-WA10-01
Matrix: SolidDate Collected: 11/07/18 14:24

Date Received: 11/15/18 13:50

Ac-228 1.48 0.227 0.272 0.265 pCi/g 11/27/18 20:05 12/18/18 14:21 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.66 0.800 0.819 0.771 pCi/g 11/27/18 20:05 12/18/18 14:21 1

Bi-214 1.14 0.195 0.228 0.143 pCi/g 11/27/18 20:05 12/18/18 14:21 1

K-40 14.7 1.71 2.27 0.553 pCi/g 11/27/18 20:05 12/18/18 14:21 1

Pb-212 1.16 0.141 0.206 0.158 pCi/g 11/27/18 20:05 12/18/18 14:21 1

Pb-214 1.34 0.175 0.224 0.149 pCi/g 11/27/18 20:05 12/18/18 14:21 1

Tl-208 0.501 0.0860 0.100 0.0609 pCi/g 11/27/18 20:05 12/18/18 14:21 1

Lab Sample ID: 160-31847-207Client Sample ID: AB03-WA10-01
Matrix: SolidDate Collected: 11/07/18 14:24

Percent Solids: 97.2Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.0 J 5.0 2.0 mg/Kg ☼ 12/14/18 08:58 12/27/18 05:50 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/14/18 08:58 12/27/18 05:50 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/14/18 08:58 12/27/18 05:50 10☼Selenium 3.5

0.50 0.20 mg/Kg 12/14/18 08:58 12/27/18 05:50 10☼Uranium 1.0

5.0 2.0 mg/Kg 12/14/18 08:58 12/27/18 05:50 10☼Vanadium 35

Lab Sample ID: 160-31847-208Client Sample ID: AB03-WA11-01
Matrix: SolidDate Collected: 11/07/18 14:10

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.05

(2σ+/-)

0.216

(2σ+/-)

112/18/18 14:2211/27/18 20:05pCi/g0.1270.500

RL MDC

0.187

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 14:22 11.280.6830.670U1.18Thorium-234

Ac-228 1.34 0.244 0.279 0.109 pCi/g 11/27/18 20:05 12/18/18 14:22 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.05 0.187 0.216 0.127 pCi/g 11/27/18 20:05 12/18/18 14:22 1

K-40 13.0 1.80 2.24 0.678 pCi/g 11/27/18 20:05 12/18/18 14:22 1

Pb-212 1.22 0.149 0.217 0.135 pCi/g 11/27/18 20:05 12/18/18 14:22 1

Pb-214 1.12 0.163 0.200 0.166 pCi/g 11/27/18 20:05 12/18/18 14:22 1

Tl-208 0.430 0.0840 0.0951 0.0492 pCi/g 11/27/18 20:05 12/18/18 14:22 1

Lab Sample ID: 160-31847-208Client Sample ID: AB03-WA11-01
Matrix: SolidDate Collected: 11/07/18 14:10

Percent Solids: 98.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.8 J 4.6 1.8 mg/Kg ☼ 12/14/18 08:58 12/27/18 05:57 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.92 mg/Kg 12/14/18 08:58 12/27/18 05:57 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/14/18 08:58 12/27/18 05:57 10☼Selenium 2.4
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Client Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-208Client Sample ID: AB03-WA11-01
Matrix: SolidDate Collected: 11/07/18 14:10

Percent Solids: 98.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 0.82 0.46 0.18 mg/Kg ☼ 12/14/18 08:58 12/27/18 05:57 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.6 1.8 mg/Kg 12/14/18 08:58 12/27/18 05:57 10☼Vanadium 27

Lab Sample ID: 160-31847-209Client Sample ID: AB03-WA12-01
Matrix: SolidDate Collected: 11/07/18 14:14

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.843

(2σ+/-)

0.172

(2σ+/-)

112/18/18 14:1911/27/18 20:05pCi/g0.1150.500

RL MDC

0.148

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 14:19 10.9500.6930.691U0.480Thorium-234

Ac-228 1.21 0.187 0.224 0.169 pCi/g 11/27/18 20:05 12/18/18 14:19 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.50 0.637 0.656 0.569 pCi/g 11/27/18 20:05 12/18/18 14:19 1

Bi-214 0.843 0.148 0.172 0.115 pCi/g 11/27/18 20:05 12/18/18 14:19 1

K-40 13.6 1.45 2.01 0.664 pCi/g 11/27/18 20:05 12/18/18 14:19 1

Pb-212 1.19 0.120 0.195 0.109 pCi/g 11/27/18 20:05 12/18/18 14:19 1

Pb-214 0.974 0.128 0.163 0.138 pCi/g 11/27/18 20:05 12/18/18 14:19 1

Tl-208 0.404 0.0732 0.0843 0.0495 pCi/g 11/27/18 20:05 12/18/18 14:19 1

Lab Sample ID: 160-31847-209Client Sample ID: AB03-WA12-01
Matrix: SolidDate Collected: 11/07/18 14:14

Percent Solids: 97.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.6 J 4.7 1.9 mg/Kg ☼ 12/14/18 08:58 12/27/18 06:04 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.93 mg/Kg 12/14/18 08:58 12/27/18 06:04 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/14/18 08:58 12/27/18 06:04 10☼Selenium 4.4

0.47 0.19 mg/Kg 12/14/18 08:58 12/27/18 06:04 10☼Uranium 1.1

4.7 1.9 mg/Kg 12/14/18 08:58 12/27/18 06:04 10☼Vanadium 31

Lab Sample ID: 160-31847-210Client Sample ID: AB03-WA13-01
Matrix: SolidDate Collected: 11/07/18 14:40

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.915

(2σ+/-)

0.202

(2σ+/-)

112/18/18 14:2011/27/18 20:05pCi/g0.1470.500

RL MDC

0.179

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 14:20 12.271.331.33U-0.586Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-210Client Sample ID: AB03-WA13-01
Matrix: SolidDate Collected: 11/07/18 14:40

Date Received: 11/15/18 13:50

Ac-228 0.811 0.249 0.262 0.393 pCi/g 11/27/18 20:05 12/18/18 14:20 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.915 0.179 0.202 0.147 pCi/g 11/27/18 20:05 12/18/18 14:20 1

K-40 12.4 1.62 2.05 0.742 pCi/g 11/27/18 20:05 12/18/18 14:20 1

Pb-212 0.865 0.118 0.148 0.0940 pCi/g 11/27/18 20:05 12/18/18 14:20 1

Pb-214 0.988 0.174 0.200 0.138 pCi/g 11/27/18 20:05 12/18/18 14:20 1

Tl-208 0.263 0.0778 0.0823 0.0730 pCi/g 11/27/18 20:05 12/18/18 14:20 1

Lab Sample ID: 160-31847-210Client Sample ID: AB03-WA13-01
Matrix: SolidDate Collected: 11/07/18 14:40

Percent Solids: 98.6Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.2 J 4.4 1.8 mg/Kg ☼ 12/14/18 08:58 12/27/18 06:10 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.2 0.89 mg/Kg 12/14/18 08:58 12/27/18 06:10 10☼Molybdenum ND

2.2 1.4 mg/Kg 12/14/18 08:58 12/27/18 06:10 10☼Selenium 1.9 J

0.44 0.18 mg/Kg 12/14/18 08:58 12/27/18 06:10 10☼Uranium 0.60

4.4 1.8 mg/Kg 12/14/18 08:58 12/27/18 06:10 10☼Vanadium 21
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QC Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 6020B - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 160-405253/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405253

RL MDL

Arsenic ND 0.95 0.38 mg/Kg 12/12/18 11:02 12/22/18 02:34 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.190.47 mg/Kg 12/12/18 11:02 12/22/18 02:34 2Molybdenum

ND 0.300.47 mg/Kg 12/12/18 11:02 12/22/18 02:34 2Selenium

ND 0.0380.095 mg/Kg 12/12/18 11:02 12/22/18 02:34 2Uranium

ND 0.380.95 mg/Kg 12/12/18 11:02 12/22/18 02:34 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-405253/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405253

Uranium 96.6 98.4 mg/Kg 102 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-405253/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405253

Arsenic 161 174 mg/Kg 107.8 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 122 mg/Kg 111.3 70.5 - 129.

1
Selenium 191 208 mg/Kg 109.1 68.6 - 131.

9
Vanadium 56.7 63.6 mg/Kg 112.2 56.8 - 143.

4

Client Sample ID: Matrix SpikeLab Sample ID: 160-31847-B-152-E MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405253

Arsenic 3.9 J 97.6 102 mg/Kg 101 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum ND 48.8 48.1 mg/Kg 98 75 - 125☼

Selenium ND 48.8 47.3 mg/Kg 97 75 - 125☼

Uranium 2.7 97.6 101 mg/Kg 100 75 - 125☼

Vanadium 59 97.6 153 mg/Kg 96 75 - 125☼

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 160-31847-B-152-F MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405253

Arsenic 3.9 J 101 106 mg/Kg 101 75 - 125 4 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum ND 50.7 50.5 mg/Kg 100 75 - 125 5 35☼

Selenium ND 50.7 52.7 mg/Kg 104 75 - 125 11 35☼

Uranium 2.7 101 104 mg/Kg 100 75 - 125 4 35☼

Vanadium 59 101 148 mg/Kg 88 75 - 125 3 35☼
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QC Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 160-405771/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407609 Prep Batch: 405771

RL MDL

Arsenic ND 0.96 0.39 mg/Kg 12/14/18 08:58 12/27/18 02:15 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.190.48 mg/Kg 12/14/18 08:58 12/27/18 02:15 2Molybdenum

ND 0.0390.096 mg/Kg 12/14/18 08:58 12/27/18 02:15 2Uranium

ND 0.390.96 mg/Kg 12/14/18 08:58 12/27/18 02:15 2Vanadium

Client Sample ID: Method BlankLab Sample ID: MB 160-405771/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407774 Prep Batch: 405771

RL MDL

Selenium ND 0.48 0.31 mg/Kg 12/14/18 08:58 12/27/18 17:12 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-405771/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407609 Prep Batch: 405771

Uranium 98.0 104 mg/Kg 106 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-405771/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407609 Prep Batch: 405771

Arsenic 161 187 mg/Kg 116.1 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 129 mg/Kg 117.3 70.5 - 129.

1
Vanadium 56.7 63.3 mg/Kg 111.7 56.8 - 143.

4

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-405771/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407774 Prep Batch: 405771

Selenium 191 226 mg/Kg 118.1 68.6 - 131.

9

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Matrix SpikeLab Sample ID: 160-31847-B-190-C MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407609 Prep Batch: 405771

Arsenic 4.1 J 91.6 104 mg/Kg 109 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum ND 45.8 44.8 mg/Kg 98 75 - 125☼

Uranium 1.1 91.6 96.4 mg/Kg 104 75 - 125☼

Vanadium 33 91.6 131 mg/Kg 107 75 - 125☼
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QC Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Matrix SpikeLab Sample ID: 160-31847-B-190-C MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407774 Prep Batch: 405771

Selenium 4.2 45.8 52.5 mg/Kg 105 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 160-31847-B-190-D MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407609 Prep Batch: 405771

Arsenic 4.1 J 95.0 109 mg/Kg 111 75 - 125 5 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum ND 47.5 48.1 mg/Kg 101 75 - 125 7 35☼

Uranium 1.1 95.0 101 mg/Kg 105 75 - 125 5 35☼

Vanadium 33 95.0 134 mg/Kg 107 75 - 125 3 35☼

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 160-31847-B-190-D MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407774 Prep Batch: 405771

Selenium 4.2 47.5 52.9 mg/Kg 103 75 - 125 1 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-402930/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406228 Prep Batch: 402930

Radium-226

Analyte

U 112/18/18 08:4811/27/18 15:56pCi/g0.432

MDC

0.500

RL

0.1430.142

(2σ+/-) (2σ+/-)

MB

-0.1225

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/18/18 08:4811/27/18 15:56pCi/g1.120.6140.612U-0.3756Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/27/18 15:56 12/18/18 08:48 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-402930/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406227 Prep Batch: 402930

Americium-241

Analyte

130-709490.7196.7 9.52 1.02

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 28.0 26.43 2.83 0.237 pCi/g 94 70 - 130

Cobalt-60 12.3 11.17 1.18 0.109 pCi/g 91 70 - 130
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QC Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: DuplicateLab Sample ID: 160-31847-A-148-C DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406233 Prep Batch: 402930

Radium-226

Analyte

20.520.73390.799 0.165 0.500 0.128

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 0.553 U 0.4892 U 0.573 0.937 pCi/g 0.15 2

Ac-228 22.08F1.6442.14 0.274 0.169

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-214 0.799 0.7339 0.165 0.128 pCi/g 0.52 2

K-40 11.6 11.02 1.75 0.668 pCi/g 0.41 2

Pb-212 1.84 1.686 0.257 0.0945 pCi/g 0.84 2

Pb-214 1.06 0.9018 0.159 0.129 pCi/g 1.24 2

Tl-208 0.553 0.5439 0.103 0.0587 pCi/g 0.11 2

Client Sample ID: Method BlankLab Sample ID: MB 160-403041/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406228 Prep Batch: 403041

Radium-226

Analyte

U 112/18/18 13:0011/27/18 20:05pCi/g0.353

MDC

0.500

RL

0.1900.190

(2σ+/-) (2σ+/-)

MB

-0.07418

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/18/18 13:0011/27/18 20:05pCi/g1.200.6630.662U-0.3618Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/27/18 20:05 12/18/18 13:00 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-403041/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406227 Prep Batch: 403041

Americium-241

Analyte

130-709591.6296.7 9.61 1.03

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 28.0 22.96 2.47 0.534 pCi/g 82 70 - 130

Cobalt-60 12.3 11.73 1.29 0.152 pCi/g 95 70 - 130

Client Sample ID: DuplicateLab Sample ID: 160-31847-A-190-C DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406915 Prep Batch: 403041

Radium-226

Analyte

20.421.0390.968 0.251 0.500 0.189

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 1.30 U 0.5762 U 0.824 1.36 pCi/g 1.21 2

Ac-228 20.841.6931.51 0.340 0.125

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides
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QC Sample Results
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: DuplicateLab Sample ID: 160-31847-A-190-C DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406915 Prep Batch: 403041

Bi-214 20.421.0390.968 0.251 0.189

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

K-40 13.3 16.42 2.73 0.763 pCi/g 1.76 2

Pb-212 1.73 1.720 0.250 0.147 pCi/g 0.06 2

Pb-214 1.20 1.085 0.207 0.192 pCi/g 0.73 2

Tl-208 0.581 0.6643 0.144 0.0927 pCi/g 0.89 2
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QC Association Summary
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Metals

Prep Batch: 405253

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-31847-157 AB03-MD01-01 Total/NA

Solid 3050B160-31847-158 AB03-MD02-01 Total/NA

Solid 3050B160-31847-160 AB03-MD03-01 Total/NA

Solid 3050B160-31847-161 AB03-MH01-01 Total/NA

Solid 3050B160-31847-162 AB03-MH02-01 Total/NA

Solid 3050B160-31847-163 AB03-MH03-01 Total/NA

Solid 3050B160-31847-164 AB03-MH04-01 Total/NA

Solid 3050BMB 160-405253/1-A Method Blank Total/NA

Solid 3050BLCS 160-405253/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-405253/3-A Lab Control Sample Total/NA

Solid 3050B160-31847-B-152-E MS Matrix Spike Total/NA

Solid 3050B160-31847-B-152-F MSD Matrix Spike Duplicate Total/NA

Prep Batch: 405771

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-31847-195 AB03-WA01-01 Total/NA

Solid 3050B160-31847-196 AB03-WA02-01 Total/NA

Solid 3050B160-31847-198 AB03-WA03-01 Total/NA

Solid 3050B160-31847-199 AB03-WA04-01 Total/NA

Solid 3050B160-31847-200 AB03-WA05-01 Total/NA

Solid 3050B160-31847-201 AB03-WA05-02 Total/NA

Solid 3050B160-31847-202 AB03-WA06-01 Total/NA

Solid 3050B160-31847-203 AB03-WA07-01 Total/NA

Solid 3050B160-31847-204 AB03-WA08-01 Total/NA

Solid 3050B160-31847-205 AB03-WA09-01 Total/NA

Solid 3050B160-31847-206 AB03-WA09-02 Total/NA

Solid 3050B160-31847-207 AB03-WA10-01 Total/NA

Solid 3050B160-31847-208 AB03-WA11-01 Total/NA

Solid 3050B160-31847-209 AB03-WA12-01 Total/NA

Solid 3050B160-31847-210 AB03-WA13-01 Total/NA

Solid 3050BMB 160-405771/1-A Method Blank Total/NA

Solid 3050BLCS 160-405771/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-405771/3-A Lab Control Sample Total/NA

Solid 3050B160-31847-B-190-C MS Matrix Spike Total/NA

Solid 3050B160-31847-B-190-D MSD Matrix Spike Duplicate Total/NA

Analysis Batch: 407356

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 405253160-31847-157 AB03-MD01-01 Total/NA

Solid 6020B 405253160-31847-158 AB03-MD02-01 Total/NA

Solid 6020B 405253160-31847-160 AB03-MD03-01 Total/NA

Solid 6020B 405253160-31847-161 AB03-MH01-01 Total/NA

Solid 6020B 405253160-31847-162 AB03-MH02-01 Total/NA

Solid 6020B 405253160-31847-163 AB03-MH03-01 Total/NA

Solid 6020B 405253160-31847-164 AB03-MH04-01 Total/NA

Solid 6020B 405253MB 160-405253/1-A Method Blank Total/NA

Solid 6020B 405253LCS 160-405253/2-A Lab Control Sample Total/NA

Solid 6020B 405253LCSSRM 160-405253/3-A Lab Control Sample Total/NA

Solid 6020B 405253160-31847-B-152-E MS Matrix Spike Total/NA

Solid 6020B 405253160-31847-B-152-F MSD Matrix Spike Duplicate Total/NA
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QC Association Summary
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Metals (Continued)

Analysis Batch: 407609

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 405771160-31847-195 AB03-WA01-01 Total/NA

Solid 6020B 405771160-31847-196 AB03-WA02-01 Total/NA

Solid 6020B 405771160-31847-198 AB03-WA03-01 Total/NA

Solid 6020B 405771160-31847-199 AB03-WA04-01 Total/NA

Solid 6020B 405771160-31847-200 AB03-WA05-01 Total/NA

Solid 6020B 405771160-31847-201 AB03-WA05-02 Total/NA

Solid 6020B 405771160-31847-202 AB03-WA06-01 Total/NA

Solid 6020B 405771160-31847-203 AB03-WA07-01 Total/NA

Solid 6020B 405771160-31847-204 AB03-WA08-01 Total/NA

Solid 6020B 405771160-31847-205 AB03-WA09-01 Total/NA

Solid 6020B 405771160-31847-206 AB03-WA09-02 Total/NA

Solid 6020B 405771160-31847-207 AB03-WA10-01 Total/NA

Solid 6020B 405771160-31847-208 AB03-WA11-01 Total/NA

Solid 6020B 405771160-31847-209 AB03-WA12-01 Total/NA

Solid 6020B 405771160-31847-210 AB03-WA13-01 Total/NA

Solid 6020B 405771MB 160-405771/1-A Method Blank Total/NA

Solid 6020B 405771LCS 160-405771/2-A Lab Control Sample Total/NA

Solid 6020B 405771LCSSRM 160-405771/3-A Lab Control Sample Total/NA

Solid 6020B 405771160-31847-B-190-C MS Matrix Spike Total/NA

Solid 6020B 405771160-31847-B-190-D MSD Matrix Spike Duplicate Total/NA

Analysis Batch: 407774

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 405771160-31847-195 AB03-WA01-01 Total/NA

Solid 6020B 405771MB 160-405771/1-A Method Blank Total/NA

Solid 6020B 405771LCSSRM 160-405771/3-A Lab Control Sample Total/NA

Solid 6020B 405771160-31847-B-190-C MS Matrix Spike Total/NA

Solid 6020B 405771160-31847-B-190-D MSD Matrix Spike Duplicate Total/NA

General Chemistry

Analysis Batch: 401788

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-31847-157 AB03-MD01-01 Total/NA

Solid Moisture160-31847-158 AB03-MD02-01 Total/NA

Solid Moisture160-31847-161 AB03-MH01-01 Total/NA

Solid Moisture160-31847-162 AB03-MH02-01 Total/NA

Solid Moisture160-31847-163 AB03-MH03-01 Total/NA

Solid Moisture160-31847-164 AB03-MH04-01 Total/NA

Solid Moisture160-31847-B-128 DU Duplicate Total/NA

Analysis Batch: 402305

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-31847-195 AB03-WA01-01 Total/NA

Solid Moisture160-31847-196 AB03-WA02-01 Total/NA

Solid Moisture160-31847-198 AB03-WA03-01 Total/NA

Solid Moisture160-31847-199 AB03-WA04-01 Total/NA

Solid Moisture160-31847-200 AB03-WA05-01 Total/NA

Solid Moisture160-31847-201 AB03-WA05-02 Total/NA

Solid Moisture160-31847-202 AB03-WA06-01 Total/NA
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QC Association Summary
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

General Chemistry (Continued)

Analysis Batch: 402305 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-31847-203 AB03-WA07-01 Total/NA

Solid Moisture160-31847-204 AB03-WA08-01 Total/NA

Solid Moisture160-31847-205 AB03-WA09-01 Total/NA

Solid Moisture160-31847-206 AB03-WA09-02 Total/NA

Solid Moisture160-31847-207 AB03-WA10-01 Total/NA

Solid Moisture160-31847-208 AB03-WA11-01 Total/NA

Solid Moisture160-31847-209 AB03-WA12-01 Total/NA

Solid Moisture160-31847-210 AB03-WA13-01 Total/NA

Solid Moisture160-31847-210 DU AB03-WA13-01 Total/NA

Solid Moisture160-31847-B-170 DU Duplicate Total/NA

Analysis Batch: 402307

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-31847-B-211 DU Duplicate Total/NA

Analysis Batch: 404162

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-31847-160 AB03-MD03-01 Total/NA

Solid Moisture160-31847-160 DU AB03-MD03-01 Total/NA

Rad

Leach Batch: 402309

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-31847-157 AB03-MD01-01 Total/NA

Solid Dry and Grind160-31847-158 AB03-MD02-01 Total/NA

Solid Dry and Grind160-31847-160 AB03-MD03-01 Total/NA

Solid Dry and Grind160-31847-161 AB03-MH01-01 Total/NA

Solid Dry and Grind160-31847-162 AB03-MH02-01 Total/NA

Solid Dry and Grind160-31847-163 AB03-MH03-01 Total/NA

Solid Dry and Grind160-31847-164 AB03-MH04-01 Total/NA

Solid Dry and Grind160-31847-A-148-C DU Duplicate Total/NA

Leach Batch: 402311

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-31847-195 AB03-WA01-01 Total/NA

Solid Dry and Grind160-31847-196 AB03-WA02-01 Total/NA

Solid Dry and Grind160-31847-198 AB03-WA03-01 Total/NA

Solid Dry and Grind160-31847-199 AB03-WA04-01 Total/NA

Solid Dry and Grind160-31847-A-190-C DU Duplicate Total/NA

Leach Batch: 402356

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-31847-200 AB03-WA05-01 Total/NA

Solid Dry and Grind160-31847-201 AB03-WA05-02 Total/NA

Solid Dry and Grind160-31847-202 AB03-WA06-01 Total/NA

Solid Dry and Grind160-31847-203 AB03-WA07-01 Total/NA

Solid Dry and Grind160-31847-204 AB03-WA08-01 Total/NA

Solid Dry and Grind160-31847-205 AB03-WA09-01 Total/NA

Solid Dry and Grind160-31847-206 AB03-WA09-02 Total/NA
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QC Association Summary
TestAmerica Job ID: 160-31847-4Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Rad (Continued)

Leach Batch: 402356 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-31847-207 AB03-WA10-01 Total/NA

Solid Dry and Grind160-31847-208 AB03-WA11-01 Total/NA

Solid Dry and Grind160-31847-209 AB03-WA12-01 Total/NA

Solid Dry and Grind160-31847-210 AB03-WA13-01 Total/NA

Prep Batch: 402930

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 402309160-31847-157 AB03-MD01-01 Total/NA

Solid Fill_Geo-21 402309160-31847-158 AB03-MD02-01 Total/NA

Solid Fill_Geo-21 402309160-31847-160 AB03-MD03-01 Total/NA

Solid Fill_Geo-21 402309160-31847-161 AB03-MH01-01 Total/NA

Solid Fill_Geo-21 402309160-31847-162 AB03-MH02-01 Total/NA

Solid Fill_Geo-21 402309160-31847-163 AB03-MH03-01 Total/NA

Solid Fill_Geo-21 402309160-31847-164 AB03-MH04-01 Total/NA

Solid Fill_Geo-21MB 160-402930/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-402930/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 402309160-31847-A-148-C DU Duplicate Total/NA

Prep Batch: 403041

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 402311160-31847-195 AB03-WA01-01 Total/NA

Solid Fill_Geo-21 402311160-31847-196 AB03-WA02-01 Total/NA

Solid Fill_Geo-21 402311160-31847-198 AB03-WA03-01 Total/NA

Solid Fill_Geo-21 402311160-31847-199 AB03-WA04-01 Total/NA

Solid Fill_Geo-21 402356160-31847-200 AB03-WA05-01 Total/NA

Solid Fill_Geo-21 402356160-31847-201 AB03-WA05-02 Total/NA

Solid Fill_Geo-21 402356160-31847-202 AB03-WA06-01 Total/NA

Solid Fill_Geo-21 402356160-31847-203 AB03-WA07-01 Total/NA

Solid Fill_Geo-21 402356160-31847-204 AB03-WA08-01 Total/NA

Solid Fill_Geo-21 402356160-31847-205 AB03-WA09-01 Total/NA

Solid Fill_Geo-21 402356160-31847-206 AB03-WA09-02 Total/NA

Solid Fill_Geo-21 402356160-31847-207 AB03-WA10-01 Total/NA

Solid Fill_Geo-21 402356160-31847-208 AB03-WA11-01 Total/NA

Solid Fill_Geo-21 402356160-31847-209 AB03-WA12-01 Total/NA

Solid Fill_Geo-21 402356160-31847-210 AB03-WA13-01 Total/NA

Solid Fill_Geo-21MB 160-403041/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-403041/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 402311160-31847-A-190-C DU Duplicate Total/NA
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SUMMARY 

This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 160-31847-5 for 
samples collected in association with the Cameron Area Mine Sites, A&B No. 2 and A&B No. 3 
Abandoned Uranium Mines, Cameron Chapter, Navajo Nation, located in Coconino County, Arizona. The 
review was conducted as a Tier II evaluation and included review of data package completeness. Only 
analytical data as reported by the laboratory were reviewed for this validation. Field documentation was 
not included in this review. Included with this assessment are the validation annotated sample result 
sheets and chain of custody records. Analyses were performed for the samples listed in the table below. 

Sample ID Laboratory ID Matrix 
Sample 

Collection 
Date 

Parent Sample 
Analysis 

Metals Radio. Misc.

AB03-GS01-01 160-31847-144 Soil 10/30/2018  X X  

AB03-GS01-02 160-31847-145 Soil 10/30/2018  X X  

AB03-GS02-01 160-31847-146 Soil 10/30/2018  X X  

AB03-GS03-01 160-31847-147 Soil 10/30/2018  X X  

AB03-GS04-01 160-31847-148 Soil 11/2/2018  X X  

AB03-WA14-01 160-31847-211 Soil 11/7/2018  X X  

AB03-WA15-01 160-31847-212 Soil 11/7/2018  X X  

AB03-WA16-01 160-31847-213 Soil 11/2/2018  X X  

AB03-WA17-01 160-31847-214 Soil 11/6/2018  X X  

AB03-WA21-01 160-31847-218 Soil 10/30/2018  X X  

AB03-WA22-01 160-31847-219 Soil 11/7/2018  X X  

AB03-WA23-01 160-31847-220 Soil 11/7/2018  X X  

AB03-WA24-01 160-31847-221 Soil 11/7/2018  X X  

AB03-WA25-01 160-31847-222 Soil 11/7/2018  X X  

Notes: 
1. As specified on the chain of custody records, the matrix spike/matrix spike duplicate (MS/MSD) analyses were performed 

using sample AB03-WA16-01. 
2. Misc. = miscellaneous 
3. Radio. = radiological 
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ANALYTICAL DATA PACKAGE DOCUMENTATION 

The table below presents the evaluation of the data package completeness. 

Items Reviewed 

Reported 
Performance 
Acceptable 

Not 
Required No Yes No Yes 

1. Sample receipt condition  X  X  

2. Requested analyses and sample results  X  X  

3. Master tracking list  X  X  

4. Methods of analysis  X  X  

5. Reporting limits (RLs)  X  X  

6. Sample collection date  X  X  

7. Laboratory sample received date  X  X  

8.     Sample preservation verification (as applicable)  X  X  

9. Sample preparation/extraction/analysis dates  X  X  

10. Fully executed chain-of-custody (COC) form   X  X  

11. Narrative summary of quality assurance (QA) or sample 
problems provided 

 X  X  

12. Data package completeness and compliance  X  X  
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INTRODUCTION – INORGANIC ANALYSIS 

Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
901.1 and USEPA SW-846 Method 6020B. Data were reviewed in accordance with the method-specified 
criteria, Contract Laboratory Program National Functional Guidelines for Inorganic Data Review (USEPA 
2004b), Multi-Agency Radiological Laboratory Analytical Protocols Manual (USEPA 2004a), and the 
Quality Assurance Project Plan (QAPP), Cameron Area Mine Sites, A&B No. 2 and A&B No. 3 
Abandoned Uranium Mines, Cameron Chapter, Navajo Nation, Coconino County, Arizona (ARCADIS 
2018). 

The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance. As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method. It is assumed that the data package represents the best efforts 
of the laboratory and that it was already subjected to adequate and sufficient quality review prior to 
submission. 

During the review process, laboratory data (qualified and unqualified) are verified against the supporting 
documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer. Results are qualified with the following codes in accordance with the USEPA National 
Functional Guidelines: 

• Concentration qualifiers: 

U The compound was analyzed for but not detected. The associated value is the compound 
quantitation limit. 

B The compound has been found in the sample as well as its associated blank, its presence in 
the sample may be suspect. 

• Quantitation qualifiers: 

E The reported value is estimated due to the presence of interference. 

N Spiked sample recovery is not within the control limits. 

* Duplicate analysis is not within the control limits. 

• Validation qualifiers: 

J The analyte was positively identified; however, the associated numerical value is an estimated 
concentration only. 

J- The analyte was positively identified; however, the associated numerical value is an estimated 
concentration only, and the result may be biased low. 

J+ The analyte was positively identified; however, the associated numerical value is an estimated 
concentration only, and the result may be biased high. 

Q A reported combined standard uncertainty exceeds the required method uncertainty. 

UJ The analyte was not detected above the reported sample detection limit. However, the reported 
limit is approximate and may or may not represent the actual limit of detection. 

UB Analyte considered non-detect at the listed value due to associated blank contamination. 

R The sample results are rejected; the analyte may or may not be present in the sample. 
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Two facts should be noted by all data users. First, the "R" flag means that the associated value is 
unusable. In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not. "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort. The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate. Strict 
QC serves to increase confidence in data, but any value potentially contains error.  
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METALS ANALYSES 

1. Holding Times 

The specified holding times for the following methods are presented in the following table. 

Method Matrix Holding Time Preservation 

SW-846 6020B 
Water 180 days from collection to analysis 

Cool to < 6 °C; 
pH < 2 with nitric acid 

Soil 180 days from collection to analysis Cool to < 6 °C 

All samples were analyzed within the specified holding time criteria. 

2. Blank Contamination 

QA blanks (i.e. laboratory method blanks and equipment rinse blanks) are prepared to identify any 
contamination that may have been introduced into the samples during sample preparation or field activity. 
Method blanks measure laboratory contamination. Rinse blanks also measure contamination of samples 
during field operations. 

A blank action level (BAL) of five times the concentration of a detected analyte in an associated blank is 
calculated for QA blanks containing concentrations greater than the method detection limit (MDL). The 
BAL is compared to the associated sample results to determine the appropriate qualification of the 
sample results, if needed.  

Analytes were not detected above the MDL in the associated blanks; therefore, detected sample results 
were not associated with blank contamination. 

3. Matrix Spike/Matrix Spike Duplicate and Laboratory Duplicate Sample Analysis 

MS/MSD and laboratory duplicate sample data are used to assess the precision and accuracy of the 
analytical method. 

3.1 Matrix Spike/Matrix Spike Duplicate Analysis 

All metal analytes must exhibit recoveries within the established acceptance limits of 75% to 125%. The 
relative percent difference (RPD) between the MS and MSD results must be no greater than the 
established acceptance limit of 20%. The MS/MSD control limits do not apply for MS/MSDs performed on 
samples where the analyte’s concentration detected in the parent sample exceeds the MS/MSD spiking 
concentration by a factor of four or greater. Sample results associated with MS/MSD exceedances where 
the parent samples are not site-specific are not qualified. 

Samples AB03-WA16-01 and AB03-BSA4-15 were used in the MS/MSD analyses. All analytes 
associated with the MS/MSD analyses exhibited acceptable recoveries and RPDs. 

3.2 Laboratory Duplicate Sample Analysis 

The laboratory duplicate sample relative percent difference (RPD) control limit of 35 percent for soil 
matrices is applied when the parent and duplicate sample concentrations are at least five times the RL. In 
the case where the parent and duplicate sample concentrations are less than five times the RL, a control 
limit of two times the RL for soil matrices is applied to the difference between the results. 
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MS/MSD analysis was performed instead of the laboratory duplicate analysis. The MS/MSD recoveries 
exhibited acceptable RPDs. 

4. Laboratory Control Sample Analysis 

The laboratory control sample (LCS) analysis is used to assess the accuracy of the analytical method 
independent of matrix interferences. The analytes associated with the LCS analyses must exhibit 
recoveries between the control limits of 75 and 125 percent for soil matrices. 

All analytes associated with the LCS analyses exhibited recoveries within the control limits. 

5. Field Duplicate Sample Analysis 

The field duplicate sample analysis is used to assess the overall precision of the field sampling 
procedures and analytical method. A control limit of 50 percent for soil matrices is applied to the RPD 
between the parent and field duplicate samples. In the case where the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of two times the RL for soil 
matrices is applied to the difference between the results. 

Field duplicate analysis was not performed on a sample from within this SDG. 

6. Serial Dilution Analysis 

The serial dilution analysis is used to assess if a significant physical or chemical interference exists due to 
sample matrix. Analytes exhibiting concentrations greater than 50 times the MDL in the undiluted sample 
are evaluated to determine if matrix interference exists. These analytes are required to have less than a 
10 percent difference (%D) between sample results from the undiluted (parent) sample and results 
associated with the same sample analyzed with a five-fold dilution. 

The serial dilution analysis was not performed on a sample from within this SDG. 

7. System Performance and Overall Assessment 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 

  



DATA REVIEW REPORT  

arcadis.com 
\\arcadis-us.com\officedata\Syracuse-NY\Project_Data\AIT_PVU\2019\31501-32000\31605\EnPro 160-31847-5 31605R.docx 8 

DATA VALIDATION CHECKLIST FOR METALS 

Metals: SW-846 6020B Reported
Performance 
Acceptable Not 

RequiredNo Yes No Yes 
Inductively Coupled Plasma - Mass Spectrometry (ICP-MS)  

Tier II Validation   

Holding Times  X  X  

RLs (Units)  X  X  

Blanks 

A. Instrument Blanks X    X 

B.  Method Blanks  X  X  

C.   Equipment and/or Field Blanks  X  X  

LCS Accuracy (%R)  X  X  

MS %R  X  X  

MSD %R  X  X  

MS/MSD Precision (RPD)  X  X  

Laboratory Duplicate Sample RPD X    X 

Field Duplicate Sample RPD X    X 

ICP Serial Dilution %D X    X 

Reporting Limit Verification  X  X  

Moisture Content  X  X  

Note: 
%R = Percent recovery 
RPD = Relative percent difference 
  



DATA REVIEW REPORT  

arcadis.com 
\\arcadis-us.com\officedata\Syracuse-NY\Project_Data\AIT_PVU\2019\31501-32000\31605\EnPro 160-31847-5 31605R.docx 9 

RADIOLOGICAL ANALYSES 

1. Holding Times 

The specified holding times for the following methods are presented in the following table. 

Method Matrix Holding Time Preservation 

USEPA 901.1 Soil None specified None specified 

All samples were analyzed within the specified holding time criteria. 

2. Blank Contamination 

QA blanks (i.e. laboratory analytical method blanks and equipment rinse blanks) are prepared to identify 
any contamination that may have been introduced into the samples during sample preparation or field 
activity. Method blanks measure laboratory contamination. Rinse blanks measure contamination of 
samples during field operations. 

Blank results are verified to be accurately reported, and to confirm that tolerance limits (+/- 2 standard 
deviations/sigma) were not exceeded and are less than the RLs specified in the QAPP (ARCADIS 2018). 
Sample results less than five times the associated blank concentration are qualified as not detected (UB). 

For blanks to be considered not applicable, verify that net blank results are less than the associated 
uncertainty by evaluating the blank results based on the following three criteria:  

1. The blank result is less than the uncertainty and the minimum detectable concentration (MDC). 

2. The blank result has an uncertainty greater than the result (or indistinguishable from background), or the 
blank result falls between the uncertainty and the MDC. 

3. The blank result is greater than the uncertainty and the MDC but is less than 1.65 times the 
uncertainty. Contamination is suspected when the net blank result is greater than the 1.65 times the 
uncertainty. 

If any of these criteria is true, the blank is considered non-detect. If the blank QC results fall outside the 
appropriate tolerance limits or if the net blank results are not less than the associated uncertainty, the 
following equation for normalized absolute difference (NAD) should be used to determine the effect of 
possible blank contamination on the sample results. 

)(U + )(U
|Blank - Sample| = difference absolute Normalized

2
Blank

2
Sample

kMethodBlan  

Where: 
USample = uncertainty of the sample 
UBlank = uncertainty of the blank 
Sample = concentration of isotope in sample 
Blank = concentration of isotope in blank 

Blank qualifications due to NAD exceedances are summarized in the following table. 
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Normalized Absolute Difference Qualification 

> 2.58 None 

NAD > 1.96 but < 2.58 J 

NAD < 1.96 J* 

Notes: 
* Minimally the result should be qualified as estimated, J; however, if other quality indicators are deficient, the 
validator may determine the result should be qualified as rejected, ("R"). 

If the blank result exceeds the control limits, individual sample results may still be reportable if results are 
less than the MDC or greater than 10 times the blank result. Relative sizes of the sample and blank 
aliquots must be factored when making this determination (raw counts). In accordance with the QAPP, if 
radium-226 is detected using Method 901.1 in a blank at > 0.5 or < -0.5 picoCurie per gram (pCi/g), all 
sample results are qualified as not detected (UB), and if radium-226 is detected using Method 901.1 in a 
blank at > 2.3 or < -2.3 picoCurie per liter (pCi/L), all sample results are qualified as not detected (UB). 

The blanks associated with the samples were determined to be not detected for all analytes; therefore, 
detected sample results are not associated with blank contamination. 

3. Laboratory Duplicate Sample Analysis 

Laboratory duplicate sample data are used to assess the precision of the analytical method. 

The laboratory duplicate sample relative percent difference (RPD) control limit of 64 percent is applied 
when the average of the parent and duplicate sample concentrations are at least 1 pCi/g for soil matrices, 
or 5 pCi/L for water matrices, and the duplicate error ratio (DER) must be no greater than 3. When the 
average of the results is less than 1 pCi/g for soil matrices or 5 pCi/L for water matrices, the difference 
between the results must be less than 0.6 pCi/g or 3.2 pCi/L (appropriately). 

Samples AB03-BSA3-15, AB03-GS04-01, and AB03-WA14-01 were used in the laboratory duplicate 
sample analyses. All analytes associated with the laboratory duplicate sample analyses exhibited RPDs 
and DERs within the control limits. 

4. Laboratory Control Sample Analysis 

Laboratory control sample (LCS) analysis is used to assess the accuracy of the analytical method 
independent of matrix interferences. The analytes associated with the LCS analysis must exhibit 
recoveries between the control limits of 55 and 145 percent. 

The LCS analyses exhibited recoveries within the control limits. 

5. Field Duplicate Sample Analysis 

The field duplicate sample analysis is used to assess the overall precision of the field sampling 
procedures and analytical method. For results greater than five times the RL or MDC, a control limit of 50 
percent for soil matrices is applied to the RPD between the parent and field duplicate sample results. If 
the parent and field duplicate sample results are less than five times the RL, for soil matrices a control 
limit of three times the RL is applied to the difference between the results. 

Field duplicate analysis was not performed on a sample from within this SDG. 

6. Isotope Identification 

Sample results are qualified as non-detects if either of the following criteria are true: 
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1. Sample result is less than the uncertainty and the MDC. 

2. Sample result has an uncertainty greater than the result (or indistinguishable from background) or the 
result is between the uncertainty and the MDC. 

If the sample result is less than the MDC and the result is less than the RL (0.5 pCi/g) the result is 
qualified as non-detect (U). If the result is less than the MDC and greater than the RL, the result is 
reported as estimated non-detect (UJ). 

Quantitative uncertainty is associated with sample results less than 1pCi/g and a reported uncertainty 
greater than 0.15 pCi/g or results greater than 1 pCi/g with a reported uncertainty greater than 0.15 times 
the result. These results are qualified "Q". 

No sample results were reported as detections but determined to be non-detect during validation. Sample 
results exhibiting quantitative uncertainty greater than the control limits and qualified "Q" are presented in 
the following table. 

Sample Analyte Result Uncertainty MDC 

AB03-GS01-01 
Bismuth-212 2.21 0.926 0.881 

Thorium-234 1.93 1.08 1.49 

AB03-GS01-02 
Bismuth-212 1.78 0.836 0.884 

Thorium-234 2.09 0.943 1.44 

AB03-GS02-01 Bismuth-212 2.15 0.959 0.813 

AB03-GS03-01 Bismuth-212 1.89 0.824 0.776 

AB03-WA14-01 Bismuth-212 3.04 0.965 0.679 

AB03-WA15-01 Bismuth-212 1.77 0.781 0.693 

AB03-WA16-01 Thorium-234 2.43 1.05 1.62 

AB03-WA17-01 
Bismuth-212 2.50 1.12 0.906 

Thorium-234 1.10 0.671 1.10 

AB03-WA21-01 
Bismuth-212 2.38 0.859 0.689 

Thorium-234 1.39 0.826 1.17 

AB03-WA23-01 Bismuth-212 3.09 1.16 0.952 

AB03-WA24-01 Thorium-234 2.10 0.904 1.36 

AB03-WA25-01 Thorium-234 1.58 0.753 1.35 

7. System Performance and Overall Assessment 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR RADIOLOGICAL ANALYSES 
 

Radiological: USEPA 901.1 Reported
Performance 
Acceptable 

Not 
RequiredNo Yes No Yes 

Gamma Spectroscopy 

Tier II Validation        

Holding Times  X  X  

Reporting Limits (Units)  X  X  

Blanks 

  A. Method Blanks  X  X  

  B. Equipment and/or Field Blanks  X  X  

Laboratory Control Sample (LCS) Accuracy (%R)  X  X  

Laboratory Control Sample Duplicate (LCSD) %R X    X 

LCS/LCSD Precision (RPD) X    X 

Laboratory Duplicate Sample RPD  X  X  

Field Duplicate Sample RPD X    X 

Isotope Identification  X  X  

Isotope Quantification  X X   

Note: 
%R = percent recovery 
RPD = relative percent difference 
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Client Sample Results
TestAmerica Job ID: 160-31847-5Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-144Client Sample ID: AB03-GS01-01
Matrix: SolidDate Collected: 10/30/18 13:05

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.96

(2σ+/-)

0.326

(2σ+/-)

112/18/18 08:4111/27/18 13:54pCi/g0.1770.500

RL MDC

0.258

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 08:41 11.491.081.061.93Thorium-234

Ac-228 1.69 0.276 0.325 0.233 pCi/g 11/27/18 13:54 12/18/18 08:41 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.21 0.899 0.926 0.881 pCi/g 11/27/18 13:54 12/18/18 08:41 1

Bi-214 1.96 0.258 0.326 0.177 pCi/g 11/27/18 13:54 12/18/18 08:41 1

K-40 17.5 1.91 2.60 0.743 pCi/g 11/27/18 13:54 12/18/18 08:41 1

Pb-212 1.76 0.177 0.255 0.163 pCi/g 11/27/18 13:54 12/18/18 08:41 1

Pb-214 2.08 0.247 0.325 0.203 pCi/g 11/27/18 13:54 12/18/18 08:41 1

Tl-208 0.665 0.114 0.132 0.0827 pCi/g 11/27/18 13:54 12/18/18 08:41 1

Lab Sample ID: 160-31847-144Client Sample ID: AB03-GS01-01
Matrix: SolidDate Collected: 10/30/18 13:05

Percent Solids: 95.6Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.2 J 5.0 2.0 mg/Kg ☼ 12/12/18 11:05 12/26/18 19:52 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/12/18 11:05 12/26/18 19:52 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 11:05 12/26/18 19:52 10☼Selenium 2.6

0.50 0.20 mg/Kg 12/12/18 11:05 12/26/18 19:52 10☼Uranium 2.1

5.0 2.0 mg/Kg 12/12/18 11:05 12/26/18 19:52 10☼Vanadium 33

Lab Sample ID: 160-31847-145Client Sample ID: AB03-GS01-02
Matrix: SolidDate Collected: 10/30/18 13:09

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.74

(2σ+/-)

0.403

(2σ+/-)

112/18/18 08:4311/27/18 13:54pCi/g0.1590.500

RL MDC

0.286

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 08:43 11.440.9430.9142.09Thorium-234

Ac-228 1.84 0.323 0.374 0.231 pCi/g 11/27/18 13:54 12/18/18 08:43 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.78 0.815 0.836 0.884 pCi/g 11/27/18 13:54 12/18/18 08:43 1

Bi-214 2.74 0.286 0.403 0.159 pCi/g 11/27/18 13:54 12/18/18 08:43 1

K-40 16.1 1.89 2.51 0.588 pCi/g 11/27/18 13:54 12/18/18 08:43 1

Pb-212 1.65 0.174 0.276 0.170 pCi/g 11/27/18 13:54 12/18/18 08:43 1

Pb-214 3.05 0.276 0.420 0.245 pCi/g 11/27/18 13:54 12/18/18 08:43 1

Tl-208 0.518 0.121 0.133 0.106 pCi/g 11/27/18 13:54 12/18/18 08:43 1
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Client Sample Results
TestAmerica Job ID: 160-31847-5Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-145Client Sample ID: AB03-GS01-02
Matrix: SolidDate Collected: 10/30/18 13:09

Percent Solids: 94.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.1 J 4.8 1.9 mg/Kg ☼ 12/12/18 11:05 12/26/18 19:59 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/12/18 11:05 12/26/18 19:59 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/12/18 11:05 12/26/18 19:59 10☼Selenium 2.9

0.48 0.19 mg/Kg 12/12/18 11:05 12/26/18 19:59 10☼Uranium 3.1

4.8 1.9 mg/Kg 12/12/18 11:05 12/26/18 19:59 10☼Vanadium 35

Lab Sample ID: 160-31847-146Client Sample ID: AB03-GS02-01
Matrix: SolidDate Collected: 10/30/18 13:55

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.573

(2σ+/-)

0.183

(2σ+/-)

112/18/18 08:4111/27/18 13:54pCi/g0.1690.500

RL MDC

0.170

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 08:41 13.420.5780.577U0.271Thorium-234

Ac-228 1.62 0.273 0.331 0.176 pCi/g 11/27/18 13:54 12/18/18 08:41 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.15 0.926 0.959 0.813 pCi/g 11/27/18 13:54 12/18/18 08:41 1

Bi-214 0.573 0.170 0.183 0.169 pCi/g 11/27/18 13:54 12/18/18 08:41 1

K-40 20.5 2.28 3.27 0.808 pCi/g 11/27/18 13:54 12/18/18 08:41 1

Pb-212 1.21 0.164 0.218 0.163 pCi/g 11/27/18 13:54 12/18/18 08:41 1

Pb-214 0.726 0.187 0.205 0.167 pCi/g 11/27/18 13:54 12/18/18 08:41 1

Tl-208 0.564 0.113 0.130 0.0792 pCi/g 11/27/18 13:54 12/18/18 08:41 1

Lab Sample ID: 160-31847-146Client Sample ID: AB03-GS02-01
Matrix: SolidDate Collected: 10/30/18 13:55

Percent Solids: 96.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 5.1 2.0 mg/Kg ☼ 12/12/18 11:05 12/26/18 20:06 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/12/18 11:05 12/26/18 20:06 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 11:05 12/26/18 20:06 10☼Selenium 2.8

0.51 0.20 mg/Kg 12/12/18 11:05 12/26/18 20:06 10☼Uranium 1.5

5.1 2.0 mg/Kg 12/12/18 11:05 12/26/18 20:06 10☼Vanadium 28

Lab Sample ID: 160-31847-147Client Sample ID: AB03-GS03-01
Matrix: SolidDate Collected: 10/30/18 10:57

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.834

(2σ+/-)

0.205

(2σ+/-)

112/18/18 08:4311/27/18 13:54pCi/g0.1590.500

RL MDC

0.186

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 08:43 11.350.7550.749U0.842Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-5Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-147Client Sample ID: AB03-GS03-01
Matrix: SolidDate Collected: 10/30/18 10:57

Date Received: 11/15/18 13:50

Ac-228 1.78 0.253 0.312 0.107 pCi/g 11/27/18 13:54 12/18/18 08:43 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.89 0.800 0.824 0.776 pCi/g 11/27/18 13:54 12/18/18 08:43 1

Bi-214 0.834 0.186 0.205 0.159 pCi/g 11/27/18 13:54 12/18/18 08:43 1

K-40 14.3 1.87 2.38 0.670 pCi/g 11/27/18 13:54 12/18/18 08:43 1

Pb-212 1.50 0.154 0.248 0.115 pCi/g 11/27/18 13:54 12/18/18 08:43 1

Pb-214 0.875 0.174 0.197 0.155 pCi/g 11/27/18 13:54 12/18/18 08:43 1

Tl-208 0.583 0.103 0.120 0.0592 pCi/g 11/27/18 13:54 12/18/18 08:43 1

Lab Sample ID: 160-31847-147Client Sample ID: AB03-GS03-01
Matrix: SolidDate Collected: 10/30/18 10:57

Percent Solids: 92.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.1 J 5.1 2.0 mg/Kg ☼ 12/12/18 11:05 12/26/18 20:13 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/12/18 11:05 12/26/18 20:13 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 11:05 12/26/18 20:13 10☼Selenium 3.1

0.51 0.20 mg/Kg 12/12/18 11:05 12/26/18 20:13 10☼Uranium 0.95

5.1 2.0 mg/Kg 12/12/18 11:05 12/26/18 20:13 10☼Vanadium 67

Lab Sample ID: 160-31847-148Client Sample ID: AB03-GS04-01
Matrix: SolidDate Collected: 11/02/18 16:33

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.799

(2σ+/-)

0.186

(2σ+/-)

112/18/18 08:4711/27/18 15:56pCi/g0.1340.500

RL MDC

0.167

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 15:56 12/18/18 08:47 11.270.6340.631U0.553Thorium-234

Ac-228 2.14 0.318 0.385 0.198 pCi/g 11/27/18 15:56 12/18/18 08:47 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.799 0.167 0.186 0.134 pCi/g 11/27/18 15:56 12/18/18 08:47 1

K-40 11.6 1.73 2.09 0.687 pCi/g 11/27/18 15:56 12/18/18 08:47 1

Pb-212 1.84 0.164 0.253 0.118 pCi/g 11/27/18 15:56 12/18/18 08:47 1

Pb-214 1.06 0.155 0.189 0.147 pCi/g 11/27/18 15:56 12/18/18 08:47 1

Tl-208 0.553 0.109 0.123 0.0847 pCi/g 11/27/18 15:56 12/18/18 08:47 1

Lab Sample ID: 160-31847-148Client Sample ID: AB03-GS04-01
Matrix: SolidDate Collected: 11/02/18 16:33

Percent Solids: 95.4Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.7 J 4.9 1.9 mg/Kg ☼ 12/12/18 11:05 12/26/18 20:19 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/12/18 11:05 12/26/18 20:19 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/12/18 11:05 12/26/18 20:19 10☼Selenium 3.1
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Client Sample Results
TestAmerica Job ID: 160-31847-5Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-148Client Sample ID: AB03-GS04-01
Matrix: SolidDate Collected: 11/02/18 16:33

Percent Solids: 95.4Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 1.0 0.49 0.19 mg/Kg ☼ 12/12/18 11:05 12/26/18 20:19 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.9 1.9 mg/Kg 12/12/18 11:05 12/26/18 20:19 10☼Vanadium 55

Lab Sample ID: 160-31847-211Client Sample ID: AB03-WA14-01
Matrix: SolidDate Collected: 11/07/18 14:22

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.14

(2σ+/-)

0.244

(2σ+/-)

112/18/18 14:5011/27/18 18:26pCi/g0.1560.500

RL MDC

0.206

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 14:50 13.511.041.03U-0.529Thorium-234

Ac-228 2.05 0.302 0.383 0.270 pCi/g 11/27/18 18:26 12/18/18 14:50 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.04 0.898 0.965 0.679 pCi/g 11/27/18 18:26 12/18/18 14:50 1

Bi-214 1.14 0.206 0.244 0.156 pCi/g 11/27/18 18:26 12/18/18 14:50 1

K-40 14.3 1.78 2.41 0.700 pCi/g 11/27/18 18:26 12/18/18 14:50 1

Pb-212 1.84 0.178 0.281 0.153 pCi/g 11/27/18 18:26 12/18/18 14:50 1

Pb-214 1.27 0.205 0.252 0.189 pCi/g 11/27/18 18:26 12/18/18 14:50 1

Tl-208 0.614 0.115 0.135 0.0837 pCi/g 11/27/18 18:26 12/18/18 14:50 1

Lab Sample ID: 160-31847-211Client Sample ID: AB03-WA14-01
Matrix: SolidDate Collected: 11/07/18 14:22

Percent Solids: 97.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.8 J 4.7 1.9 mg/Kg ☼ 12/14/18 09:01 12/22/18 06:56 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.94 mg/Kg 12/14/18 09:01 12/22/18 06:56 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/14/18 09:01 12/22/18 06:56 10☼Selenium 2.0 J

0.47 0.19 mg/Kg 12/14/18 09:01 12/22/18 06:56 10☼Uranium 1.2

4.7 1.9 mg/Kg 12/14/18 09:01 12/22/18 06:56 10☼Vanadium 36

Lab Sample ID: 160-31847-212Client Sample ID: AB03-WA15-01
Matrix: SolidDate Collected: 11/07/18 14:03

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.992

(2σ+/-)

0.230

(2σ+/-)

112/18/18 15:4711/27/18 18:26pCi/g0.1630.500

RL MDC

0.206

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 15:47 11.190.5450.544U0.258Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-5Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-212Client Sample ID: AB03-WA15-01
Matrix: SolidDate Collected: 11/07/18 14:03

Date Received: 11/15/18 13:50

Ac-228 1.34 0.211 0.251 0.195 pCi/g 11/27/18 18:26 12/18/18 15:47 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.77 0.760 0.781 0.693 pCi/g 11/27/18 18:26 12/18/18 15:47 1

Bi-214 0.992 0.206 0.230 0.163 pCi/g 11/27/18 18:26 12/18/18 15:47 1

K-40 15.7 2.02 2.57 0.699 pCi/g 11/27/18 18:26 12/18/18 15:47 1

Pb-212 1.26 0.141 0.193 0.113 pCi/g 11/27/18 18:26 12/18/18 15:47 1

Pb-214 1.05 0.181 0.210 0.144 pCi/g 11/27/18 18:26 12/18/18 15:47 1

Tl-208 0.448 0.120 0.128 0.0990 pCi/g 11/27/18 18:26 12/18/18 15:47 1

Lab Sample ID: 160-31847-212Client Sample ID: AB03-WA15-01
Matrix: SolidDate Collected: 11/07/18 14:03

Percent Solids: 95.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.0 J 4.9 1.9 mg/Kg ☼ 12/14/18 09:01 12/22/18 07:03 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/14/18 09:01 12/22/18 07:03 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/14/18 09:01 12/22/18 07:03 10☼Selenium 4.5

0.49 0.19 mg/Kg 12/14/18 09:01 12/22/18 07:03 10☼Uranium 1.2

4.9 1.9 mg/Kg 12/14/18 09:01 12/22/18 07:03 10☼Vanadium 23

Lab Sample ID: 160-31847-213Client Sample ID: AB03-WA16-01
Matrix: SolidDate Collected: 11/02/18 14:37

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 3.26

(2σ+/-)

0.522

(2σ+/-)

112/18/18 14:5711/27/18 18:26pCi/g0.2520.500

RL MDC

0.397

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 14:57 11.621.051.012.43Thorium-234

Ac-228 2.00 0.342 0.398 0.240 pCi/g 11/27/18 18:26 12/18/18 14:57 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 3.26 0.397 0.522 0.252 pCi/g 11/27/18 18:26 12/18/18 14:57 1

K-40 11.0 1.86 2.17 0.765 pCi/g 11/27/18 18:26 12/18/18 14:57 1

Pb-212 1.89 0.213 0.325 0.207 pCi/g 11/27/18 18:26 12/18/18 14:57 1

Pb-214 2.88 0.304 0.427 0.263 pCi/g 11/27/18 18:26 12/18/18 14:57 1

Tl-208 0.578 0.124 0.138 0.100 pCi/g 11/27/18 18:26 12/18/18 14:57 1

Lab Sample ID: 160-31847-213Client Sample ID: AB03-WA16-01
Matrix: SolidDate Collected: 11/02/18 14:37

Percent Solids: 95.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 7.7 4.7 1.9 mg/Kg ☼ 12/14/18 09:01 12/22/18 07:09 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.94 mg/Kg 12/14/18 09:01 12/22/18 07:09 10☼Molybdenum 1.5 J

2.3 1.5 mg/Kg 12/14/18 09:01 12/22/18 07:09 10☼Selenium 2.9
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Client Sample Results
TestAmerica Job ID: 160-31847-5Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-213Client Sample ID: AB03-WA16-01
Matrix: SolidDate Collected: 11/02/18 14:37

Percent Solids: 95.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 13 0.47 0.19 mg/Kg ☼ 12/14/18 09:01 12/22/18 07:09 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.7 1.9 mg/Kg 12/14/18 09:01 12/22/18 07:09 10☼Vanadium 56

Lab Sample ID: 160-31847-214Client Sample ID: AB03-WA17-01
Matrix: SolidDate Collected: 11/06/18 13:40

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.74

(2σ+/-)

0.298

(2σ+/-)

112/18/18 14:5911/27/18 18:26pCi/g0.1630.500

RL MDC

0.237

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 14:59 11.100.6710.6591.10Thorium-234

Ac-228 1.87 0.285 0.343 0.0829 pCi/g 11/27/18 18:26 12/18/18 14:59 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.50 1.09 1.12 0.906 pCi/g 11/27/18 18:26 12/18/18 14:59 1

Bi-214 1.74 0.237 0.298 0.163 pCi/g 11/27/18 18:26 12/18/18 14:59 1

K-40 9.09 1.33 1.62 0.535 pCi/g 11/27/18 18:26 12/18/18 14:59 1

Pb-212 1.34 0.150 0.229 0.169 pCi/g 11/27/18 18:26 12/18/18 14:59 1

Pb-214 1.98 0.197 0.285 0.162 pCi/g 11/27/18 18:26 12/18/18 14:59 1

Tl-208 0.609 0.0925 0.112 0.0575 pCi/g 11/27/18 18:26 12/18/18 14:59 1

Lab Sample ID: 160-31847-214Client Sample ID: AB03-WA17-01
Matrix: SolidDate Collected: 11/06/18 13:40

Percent Solids: 97.4Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.3 J 4.6 1.9 mg/Kg ☼ 12/14/18 09:01 12/22/18 07:43 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.93 mg/Kg 12/14/18 09:01 12/22/18 07:43 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/14/18 09:01 12/22/18 07:43 10☼Selenium 2.1 J

0.46 0.19 mg/Kg 12/14/18 09:01 12/22/18 07:43 10☼Uranium 3.2

4.6 1.9 mg/Kg 12/14/18 09:01 12/22/18 07:43 10☼Vanadium 55

Lab Sample ID: 160-31847-218Client Sample ID: AB03-WA21-01
Matrix: SolidDate Collected: 10/30/18 12:45

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.21

(2σ+/-)

0.247

(2σ+/-)

112/18/18 15:0011/27/18 18:26pCi/g0.1630.500

RL MDC

0.212

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 15:00 11.170.8260.8121.39Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-5Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-218Client Sample ID: AB03-WA21-01
Matrix: SolidDate Collected: 10/30/18 12:45

Date Received: 11/15/18 13:50

Ac-228 1.32 0.336 0.362 0.242 pCi/g 11/27/18 18:26 12/18/18 15:00 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.38 0.823 0.859 0.689 pCi/g 11/27/18 18:26 12/18/18 15:00 1

Bi-214 1.21 0.212 0.247 0.163 pCi/g 11/27/18 18:26 12/18/18 15:00 1

K-40 13.5 1.77 2.25 0.617 pCi/g 11/27/18 18:26 12/18/18 15:00 1

Pb-212 1.55 0.168 0.262 0.154 pCi/g 11/27/18 18:26 12/18/18 15:00 1

Pb-214 1.31 0.170 0.218 0.149 pCi/g 11/27/18 18:26 12/18/18 15:00 1

Tl-208 0.582 0.0994 0.116 0.0609 pCi/g 11/27/18 18:26 12/18/18 15:00 1

Lab Sample ID: 160-31847-218Client Sample ID: AB03-WA21-01
Matrix: SolidDate Collected: 10/30/18 12:45

Percent Solids: 92.2Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.8 J 5.4 2.2 mg/Kg ☼ 12/14/18 09:01 12/22/18 08:30 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.7 1.1 mg/Kg 12/14/18 09:01 12/22/18 08:30 10☼Molybdenum ND

2.7 1.7 mg/Kg 12/14/18 09:01 12/22/18 08:30 10☼Selenium ND

0.54 0.22 mg/Kg 12/14/18 09:01 12/22/18 08:30 10☼Uranium 2.4

5.4 2.2 mg/Kg 12/14/18 09:01 12/22/18 08:30 10☼Vanadium 48

Lab Sample ID: 160-31847-219Client Sample ID: AB03-WA22-01
Matrix: SolidDate Collected: 11/07/18 10:46

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.997

(2σ+/-)

0.252

(2σ+/-)

112/18/18 15:0211/27/18 18:26pCi/g0.2050.500

RL MDC

0.230

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 15:02 11.440.8590.859U0.168Thorium-234

Ac-228 1.63 0.307 0.349 0.221 pCi/g 11/27/18 18:26 12/18/18 15:02 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.997 0.230 0.252 0.205 pCi/g 11/27/18 18:26 12/18/18 15:02 1

K-40 12.2 1.66 2.08 0.866 pCi/g 11/27/18 18:26 12/18/18 15:02 1

Pb-212 1.16 0.170 0.227 0.204 pCi/g 11/27/18 18:26 12/18/18 15:02 1

Pb-214 1.33 0.194 0.238 0.176 pCi/g 11/27/18 18:26 12/18/18 15:02 1

Tl-208 0.410 0.0924 0.102 0.100 pCi/g 11/27/18 18:26 12/18/18 15:02 1

Lab Sample ID: 160-31847-219Client Sample ID: AB03-WA22-01
Matrix: SolidDate Collected: 11/07/18 10:46

Percent Solids: 95.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.0 J 4.5 1.8 mg/Kg ☼ 12/14/18 09:01 12/22/18 08:37 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.2 0.90 mg/Kg 12/14/18 09:01 12/22/18 08:37 10☼Molybdenum ND

2.2 1.4 mg/Kg 12/14/18 09:01 12/22/18 08:37 10☼Selenium 3.1
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Client Sample Results
TestAmerica Job ID: 160-31847-5Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-219Client Sample ID: AB03-WA22-01
Matrix: SolidDate Collected: 11/07/18 10:46

Percent Solids: 95.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 2.3 0.45 0.18 mg/Kg ☼ 12/14/18 09:01 12/22/18 08:37 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.5 1.8 mg/Kg 12/14/18 09:01 12/22/18 08:37 10☼Vanadium 45

Lab Sample ID: 160-31847-220Client Sample ID: AB03-WA23-01
Matrix: SolidDate Collected: 11/07/18 10:32

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.59

(2σ+/-)

0.324

(2σ+/-)

112/18/18 15:4911/27/18 18:26pCi/g0.2020.500

RL MDC

0.267

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 15:49 13.932.342.34U-0.461Thorium-234

Ac-228 1.44 0.310 0.352 0.206 pCi/g 11/27/18 18:26 12/18/18 15:49 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.09 1.10 1.16 0.952 pCi/g 11/27/18 18:26 12/18/18 15:49 1

Bi-214 1.59 0.267 0.324 0.202 pCi/g 11/27/18 18:26 12/18/18 15:49 1

K-40 16.2 2.06 2.77 0.828 pCi/g 11/27/18 18:26 12/18/18 15:49 1

Pb-212 1.68 0.198 0.280 0.200 pCi/g 11/27/18 18:26 12/18/18 15:49 1

Pb-214 1.65 0.244 0.309 0.228 pCi/g 11/27/18 18:26 12/18/18 15:49 1

Tl-208 0.672 0.128 0.149 0.0910 pCi/g 11/27/18 18:26 12/18/18 15:49 1

Lab Sample ID: 160-31847-220Client Sample ID: AB03-WA23-01
Matrix: SolidDate Collected: 11/07/18 10:32

Percent Solids: 96.8Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 14 4.9 2.0 mg/Kg ☼ 12/14/18 09:01 12/22/18 08:43 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 0.98 mg/Kg 12/14/18 09:01 12/22/18 08:43 10☼Molybdenum 1.0 J

2.5 1.6 mg/Kg 12/14/18 09:01 12/22/18 08:43 10☼Selenium 2.6

0.49 0.20 mg/Kg 12/14/18 09:01 12/22/18 08:43 10☼Uranium 4.6

4.9 2.0 mg/Kg 12/14/18 09:01 12/22/18 08:43 10☼Vanadium 47

Lab Sample ID: 160-31847-221Client Sample ID: AB03-WA24-01
Matrix: SolidDate Collected: 11/07/18 10:11

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.85

(2σ+/-)

0.423

(2σ+/-)

112/18/18 15:4911/27/18 18:26pCi/g0.2870.500

RL MDC

0.302

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 15:49 11.360.9040.8742.10Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-5Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-221Client Sample ID: AB03-WA24-01
Matrix: SolidDate Collected: 11/07/18 10:11

Date Received: 11/15/18 13:50

Ac-228 1.30 0.308 0.336 0.475 pCi/g 11/27/18 18:26 12/18/18 15:49 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 2.85 0.302 0.423 0.287 pCi/g 11/27/18 18:26 12/18/18 15:49 1

K-40 16.6 1.98 2.61 0.858 pCi/g 11/27/18 18:26 12/18/18 15:49 1

Pb-212 0.980 0.155 0.200 0.199 pCi/g 11/27/18 18:26 12/18/18 15:49 1

Pb-214 3.27 0.262 0.429 0.304 pCi/g 11/27/18 18:26 12/18/18 15:49 1

Tl-208 0.427 0.0960 0.106 0.0828 pCi/g 11/27/18 18:26 12/18/18 15:49 1

Lab Sample ID: 160-31847-221Client Sample ID: AB03-WA24-01
Matrix: SolidDate Collected: 11/07/18 10:11

Percent Solids: 98.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.6 J 4.3 1.7 mg/Kg ☼ 12/14/18 09:01 12/22/18 08:50 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.1 0.85 mg/Kg 12/14/18 09:01 12/22/18 08:50 10☼Molybdenum ND

2.1 1.4 mg/Kg 12/14/18 09:01 12/22/18 08:50 10☼Selenium 2.2

0.43 0.17 mg/Kg 12/14/18 09:01 12/22/18 08:50 10☼Uranium 3.5

4.3 1.7 mg/Kg 12/14/18 09:01 12/22/18 08:50 10☼Vanadium 32

Lab Sample ID: 160-31847-222Client Sample ID: AB03-WA25-01
Matrix: SolidDate Collected: 11/07/18 10:04

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.65

(2σ+/-)

0.285

(2σ+/-)

112/18/18 15:5011/27/18 18:26pCi/g0.1480.500

RL MDC

0.227

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 15:50 11.350.7530.7321.58Thorium-234

Ac-228 1.59 0.218 0.272 0.176 pCi/g 11/27/18 18:26 12/18/18 15:50 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.65 0.227 0.285 0.148 pCi/g 11/27/18 18:26 12/18/18 15:50 1

K-40 13.1 1.74 2.20 0.633 pCi/g 11/27/18 18:26 12/18/18 15:50 1

Pb-212 1.59 0.160 0.261 0.134 pCi/g 11/27/18 18:26 12/18/18 15:50 1

Pb-214 1.93 0.194 0.279 0.175 pCi/g 11/27/18 18:26 12/18/18 15:50 1

Tl-208 0.559 0.113 0.127 0.0845 pCi/g 11/27/18 18:26 12/18/18 15:50 1

Lab Sample ID: 160-31847-222Client Sample ID: AB03-WA25-01
Matrix: SolidDate Collected: 11/07/18 10:04

Percent Solids: 96.7Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.2 J 4.9 2.0 mg/Kg ☼ 12/14/18 09:01 12/22/18 08:57 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.98 mg/Kg 12/14/18 09:01 12/22/18 08:57 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/14/18 09:01 12/22/18 08:57 10☼Selenium 2.2 J

0.49 0.20 mg/Kg 12/14/18 09:01 12/22/18 08:57 10☼Uranium 2.3

TestAmerica St. Louis

Page 19 of 28

1

2

3

4

5

6

7

8

9

10

11

ddyke
Typewritten Text
Q



Client Sample Results
TestAmerica Job ID: 160-31847-5Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-222Client Sample ID: AB03-WA25-01
Matrix: SolidDate Collected: 11/07/18 10:04

Percent Solids: 96.7Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 48 4.9 2.0 mg/Kg ☼ 12/14/18 09:01 12/22/18 08:57 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

TestAmerica Job ID: 160-31847-5
Client Project/Site: Cameron Area Mine Sites - En Pro Holding
Sampling Event: Fall 2018

For:
ARCADIS U.S., Inc.
200 S. Michigan Ave
Suite 2000
Chicago, Illinois 60604

Attn: Ms. Allison Wilding

Authorized for release by:
12/31/2018 1:19:23 PM

Ivan Vania, Project Manager II
(314)298-8566
ivan.vania@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 160-31847-5
Project/Site: Cameron Area Mine Sites - En Pro Holding

Job ID: 160-31847-5

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: ARCADIS U.S., Inc.

Project: Cameron Area Mine Sites - En Pro Holding

Report Number: 160-31847-5

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an ""as received"" basis unless otherwise indicated by the presence of a 
% solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 

sample-specific unless otherwise stated elsewhere in this narrative.

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 
receipt.

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report.

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client. 

RECEIPT
The samples were received on 11/15/2018 1:50 PM; the samples arrived in good condition, properly preserved and, where required, on 

ice.  The temperatures of the 26 coolers at receipt time were 0.4º C, 0.7º C, 0.7º C, 0.9º C, 1.2º C, 1.3º C, 1.4º C, 2.2º C, 18.0º C, 18.0º C, 

18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, and 18.0º 
C.

Receipt Exceptions

TestAmerica St. Louis
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 160-31847-5
Project/Site: Cameron Area Mine Sites - En Pro Holding

Job ID: 160-31847-5 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

The Chain-of-Custody (COC) was incomplete as received and/or improperly completed.  The sampler's name was not documented on the 

COC.

METALS ICP/MS

Samples AB03-GS01-01 (160-31847-144), AB03-GS01-02 (160-31847-145), AB03-GS02-01 (160-31847-146), AB03-GS03-01 
(160-31847-147), AB03-GS04-01 (160-31847-148), AB03-WA14-01 (160-31847-211), AB03-WA15-01 (160-31847-212), AB03-WA16-01 

(160-31847-213), AB03-WA17-01 (160-31847-214), AB03-WA21-01 (160-31847-218), AB03-WA22-01 (160-31847-219), AB03-WA23-01 
(160-31847-220), AB03-WA24-01 (160-31847-221) and AB03-WA25-01 (160-31847-222) were analyzed for Metals ICP/MS in accordance 

with SW 846. The samples were prepared on 12/12/2018 and 12/14/2018 and analyzed on 12/22/2018 and 12/26/2018. 

Preparation Batch 160-405772, Analytical Batch 160-407356:

The following samples were diluted due to the abundance of non-target analytes: AB03-WA14-01 (160-31847-211), AB03-WA15-01 
(160-31847-212), AB03-WA16-01 (160-31847-213), AB03-WA16-01 (160-31847-213[MS]), AB03-WA16-01 (160-31847-213[MSD]), 

AB03-WA17-01 (160-31847-214), AB03-WA21-01 (160-31847-218), AB03-WA22-01 (160-31847-219), AB03-WA23-01 (160-31847-220), 

AB03-WA24-01 (160-31847-221), AB03-WA25-01 (160-31847-222), (160-31847-B-213-A PDS), and (160-31847-B-213-A SD).  Elevated 
reporting limits (RLs) are provided. 

Preparation Batches 160-405252 and 160-405252; Analytical Batch 160-407608:
The following samples were diluted due to the abundance of non-target analytes: AB03-GS01-01 (160-31847-144), AB03-GS01-02 
(160-31847-145), AB03-GS02-01 (160-31847-146), AB03-GS03-01 (160-31847-147), AB03-GS04-01 (160-31847-148), 
(160-31847-B-143-A), (160-31847-B-143-B MS), (160-31847-B-143-C MSD), (160-31847-B-143-A PDS), and (160-31847-B-143-A SD).  
Elevated reporting limits (RLs) are provided.  

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

PERCENT SOLIDS
Samples AB03-GS01-01 (160-31847-144), AB03-GS01-02 (160-31847-145), AB03-GS02-01 (160-31847-146), AB03-GS03-01 

(160-31847-147), AB03-GS04-01 (160-31847-148), AB03-WA14-01 (160-31847-211), AB03-WA15-01 (160-31847-212), AB03-WA16-01 
(160-31847-213), AB03-WA17-01 (160-31847-214), AB03-WA21-01 (160-31847-218), AB03-WA22-01 (160-31847-219), AB03-WA23-01 
(160-31847-220), AB03-WA24-01 (160-31847-221) and AB03-WA25-01 (160-31847-222) were analyzed for percent solids in accordance 
with EPA Method 160.3 MOD. The samples were analyzed on 11/20/2018 and 11/21/2018. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

RADIUM-226 BY GAMMA SPEC (21 DAY INGROWTH)
Samples AB03-GS01-01 (160-31847-144), AB03-GS01-02 (160-31847-145), AB03-GS02-01 (160-31847-146), AB03-GS03-01 

(160-31847-147), AB03-GS04-01 (160-31847-148), AB03-WA14-01 (160-31847-211), AB03-WA15-01 (160-31847-212), AB03-WA16-01 
(160-31847-213), AB03-WA17-01 (160-31847-214), AB03-WA21-01 (160-31847-218), AB03-WA22-01 (160-31847-219), AB03-WA23-01 

(160-31847-220), AB03-WA24-01 (160-31847-221) and AB03-WA25-01 (160-31847-222) were analyzed for Radium-226 by gamma spec 

(21 day ingrowth) in accordance with EPA 901.1. The samples were dried on 11/21/2018 and 11/23/2018, prepared on 11/27/2018 and 
analyzed on 12/18/2018. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica St. Louis
Page 4 of 28

1

2

3

4

5

6

7

8

9

10

11



Page 5 of 28

1

2

3

4

5

6

7

8

9

10

11



Page 6 of 28

1

2

3

4

5

6

7

8

9

10

11



Login Sample Receipt Checklist

Client: ARCADIS U.S., Inc. Job Number: 160-31847-5

Login Number: 31847

Question Answer Comment

Creator: Vania, Ivan H

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

FalseIs the Field Sampler's name present on COC? Refer to Job Narrative for details.

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

N/AMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica St. Louis
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Definitions/Glossary
TestAmerica Job ID: 160-31847-5Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Qualifiers

Metals

Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

Rad

Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Rad TICs

Qualifier Description

F Duplicate RPD exceeds the control limit

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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Method Summary
TestAmerica Job ID: 160-31847-5Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method Method Description LaboratoryProtocol

SW8466020B Metals (ICP/MS) TAL SL

EPAMoisture Percent Moisture TAL SL

EPA901.1 Radium-226 & Other Gamma Emitters (GS) TAL SL

SW8463050B Preparation,  Metals TAL SL

NoneDry and Grind Preparation, Dry and Grind TAL SL

NoneFill_Geo-21 Fill Geometry, 21-Day In-Growth TAL SL

Protocol References:

EPA = US Environmental Protection Agency

None = None

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-31847-5Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-31847-144 AB03-GS01-01 Solid 10/30/18 13:05 11/15/18 13:50

160-31847-145 AB03-GS01-02 Solid 10/30/18 13:09 11/15/18 13:50

160-31847-146 AB03-GS02-01 Solid 10/30/18 13:55 11/15/18 13:50

160-31847-147 AB03-GS03-01 Solid 10/30/18 10:57 11/15/18 13:50

160-31847-148 AB03-GS04-01 Solid 11/02/18 16:33 11/15/18 13:50

160-31847-211 AB03-WA14-01 Solid 11/07/18 14:22 11/15/18 13:50

160-31847-212 AB03-WA15-01 Solid 11/07/18 14:03 11/15/18 13:50

160-31847-213 AB03-WA16-01 Solid 11/02/18 14:37 11/15/18 13:50

160-31847-214 AB03-WA17-01 Solid 11/06/18 13:40 11/15/18 13:50

160-31847-218 AB03-WA21-01 Solid 10/30/18 12:45 11/15/18 13:50

160-31847-219 AB03-WA22-01 Solid 11/07/18 10:46 11/15/18 13:50

160-31847-220 AB03-WA23-01 Solid 11/07/18 10:32 11/15/18 13:50

160-31847-221 AB03-WA24-01 Solid 11/07/18 10:11 11/15/18 13:50

160-31847-222 AB03-WA25-01 Solid 11/07/18 10:04 11/15/18 13:50
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Client Sample Results
TestAmerica Job ID: 160-31847-5Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-144Client Sample ID: AB03-GS01-01
Matrix: SolidDate Collected: 10/30/18 13:05

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.96

(2σ+/-)

0.326

(2σ+/-)

112/18/18 08:4111/27/18 13:54pCi/g0.1770.500

RL MDC

0.258

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 08:41 11.491.081.061.93Thorium-234

Ac-228 1.69 0.276 0.325 0.233 pCi/g 11/27/18 13:54 12/18/18 08:41 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.21 0.899 0.926 0.881 pCi/g 11/27/18 13:54 12/18/18 08:41 1

Bi-214 1.96 0.258 0.326 0.177 pCi/g 11/27/18 13:54 12/18/18 08:41 1

K-40 17.5 1.91 2.60 0.743 pCi/g 11/27/18 13:54 12/18/18 08:41 1

Pb-212 1.76 0.177 0.255 0.163 pCi/g 11/27/18 13:54 12/18/18 08:41 1

Pb-214 2.08 0.247 0.325 0.203 pCi/g 11/27/18 13:54 12/18/18 08:41 1

Tl-208 0.665 0.114 0.132 0.0827 pCi/g 11/27/18 13:54 12/18/18 08:41 1

Lab Sample ID: 160-31847-144Client Sample ID: AB03-GS01-01
Matrix: SolidDate Collected: 10/30/18 13:05

Percent Solids: 95.6Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.2 J 5.0 2.0 mg/Kg ☼ 12/12/18 11:05 12/26/18 19:52 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/12/18 11:05 12/26/18 19:52 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 11:05 12/26/18 19:52 10☼Selenium 2.6

0.50 0.20 mg/Kg 12/12/18 11:05 12/26/18 19:52 10☼Uranium 2.1

5.0 2.0 mg/Kg 12/12/18 11:05 12/26/18 19:52 10☼Vanadium 33

Lab Sample ID: 160-31847-145Client Sample ID: AB03-GS01-02
Matrix: SolidDate Collected: 10/30/18 13:09

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.74

(2σ+/-)

0.403

(2σ+/-)

112/18/18 08:4311/27/18 13:54pCi/g0.1590.500

RL MDC

0.286

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 08:43 11.440.9430.9142.09Thorium-234

Ac-228 1.84 0.323 0.374 0.231 pCi/g 11/27/18 13:54 12/18/18 08:43 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.78 0.815 0.836 0.884 pCi/g 11/27/18 13:54 12/18/18 08:43 1

Bi-214 2.74 0.286 0.403 0.159 pCi/g 11/27/18 13:54 12/18/18 08:43 1

K-40 16.1 1.89 2.51 0.588 pCi/g 11/27/18 13:54 12/18/18 08:43 1

Pb-212 1.65 0.174 0.276 0.170 pCi/g 11/27/18 13:54 12/18/18 08:43 1

Pb-214 3.05 0.276 0.420 0.245 pCi/g 11/27/18 13:54 12/18/18 08:43 1

Tl-208 0.518 0.121 0.133 0.106 pCi/g 11/27/18 13:54 12/18/18 08:43 1
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Client Sample Results
TestAmerica Job ID: 160-31847-5Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-145Client Sample ID: AB03-GS01-02
Matrix: SolidDate Collected: 10/30/18 13:09

Percent Solids: 94.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.1 J 4.8 1.9 mg/Kg ☼ 12/12/18 11:05 12/26/18 19:59 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/12/18 11:05 12/26/18 19:59 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/12/18 11:05 12/26/18 19:59 10☼Selenium 2.9

0.48 0.19 mg/Kg 12/12/18 11:05 12/26/18 19:59 10☼Uranium 3.1

4.8 1.9 mg/Kg 12/12/18 11:05 12/26/18 19:59 10☼Vanadium 35

Lab Sample ID: 160-31847-146Client Sample ID: AB03-GS02-01
Matrix: SolidDate Collected: 10/30/18 13:55

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.573

(2σ+/-)

0.183

(2σ+/-)

112/18/18 08:4111/27/18 13:54pCi/g0.1690.500

RL MDC

0.170

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 08:41 13.420.5780.577U0.271Thorium-234

Ac-228 1.62 0.273 0.331 0.176 pCi/g 11/27/18 13:54 12/18/18 08:41 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.15 0.926 0.959 0.813 pCi/g 11/27/18 13:54 12/18/18 08:41 1

Bi-214 0.573 0.170 0.183 0.169 pCi/g 11/27/18 13:54 12/18/18 08:41 1

K-40 20.5 2.28 3.27 0.808 pCi/g 11/27/18 13:54 12/18/18 08:41 1

Pb-212 1.21 0.164 0.218 0.163 pCi/g 11/27/18 13:54 12/18/18 08:41 1

Pb-214 0.726 0.187 0.205 0.167 pCi/g 11/27/18 13:54 12/18/18 08:41 1

Tl-208 0.564 0.113 0.130 0.0792 pCi/g 11/27/18 13:54 12/18/18 08:41 1

Lab Sample ID: 160-31847-146Client Sample ID: AB03-GS02-01
Matrix: SolidDate Collected: 10/30/18 13:55

Percent Solids: 96.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 5.1 2.0 mg/Kg ☼ 12/12/18 11:05 12/26/18 20:06 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/12/18 11:05 12/26/18 20:06 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 11:05 12/26/18 20:06 10☼Selenium 2.8

0.51 0.20 mg/Kg 12/12/18 11:05 12/26/18 20:06 10☼Uranium 1.5

5.1 2.0 mg/Kg 12/12/18 11:05 12/26/18 20:06 10☼Vanadium 28

Lab Sample ID: 160-31847-147Client Sample ID: AB03-GS03-01
Matrix: SolidDate Collected: 10/30/18 10:57

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.834

(2σ+/-)

0.205

(2σ+/-)

112/18/18 08:4311/27/18 13:54pCi/g0.1590.500

RL MDC

0.186

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 08:43 11.350.7550.749U0.842Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-5Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-147Client Sample ID: AB03-GS03-01
Matrix: SolidDate Collected: 10/30/18 10:57

Date Received: 11/15/18 13:50

Ac-228 1.78 0.253 0.312 0.107 pCi/g 11/27/18 13:54 12/18/18 08:43 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.89 0.800 0.824 0.776 pCi/g 11/27/18 13:54 12/18/18 08:43 1

Bi-214 0.834 0.186 0.205 0.159 pCi/g 11/27/18 13:54 12/18/18 08:43 1

K-40 14.3 1.87 2.38 0.670 pCi/g 11/27/18 13:54 12/18/18 08:43 1

Pb-212 1.50 0.154 0.248 0.115 pCi/g 11/27/18 13:54 12/18/18 08:43 1

Pb-214 0.875 0.174 0.197 0.155 pCi/g 11/27/18 13:54 12/18/18 08:43 1

Tl-208 0.583 0.103 0.120 0.0592 pCi/g 11/27/18 13:54 12/18/18 08:43 1

Lab Sample ID: 160-31847-147Client Sample ID: AB03-GS03-01
Matrix: SolidDate Collected: 10/30/18 10:57

Percent Solids: 92.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.1 J 5.1 2.0 mg/Kg ☼ 12/12/18 11:05 12/26/18 20:13 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/12/18 11:05 12/26/18 20:13 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 11:05 12/26/18 20:13 10☼Selenium 3.1

0.51 0.20 mg/Kg 12/12/18 11:05 12/26/18 20:13 10☼Uranium 0.95

5.1 2.0 mg/Kg 12/12/18 11:05 12/26/18 20:13 10☼Vanadium 67

Lab Sample ID: 160-31847-148Client Sample ID: AB03-GS04-01
Matrix: SolidDate Collected: 11/02/18 16:33

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.799

(2σ+/-)

0.186

(2σ+/-)

112/18/18 08:4711/27/18 15:56pCi/g0.1340.500

RL MDC

0.167

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 15:56 12/18/18 08:47 11.270.6340.631U0.553Thorium-234

Ac-228 2.14 0.318 0.385 0.198 pCi/g 11/27/18 15:56 12/18/18 08:47 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.799 0.167 0.186 0.134 pCi/g 11/27/18 15:56 12/18/18 08:47 1

K-40 11.6 1.73 2.09 0.687 pCi/g 11/27/18 15:56 12/18/18 08:47 1

Pb-212 1.84 0.164 0.253 0.118 pCi/g 11/27/18 15:56 12/18/18 08:47 1

Pb-214 1.06 0.155 0.189 0.147 pCi/g 11/27/18 15:56 12/18/18 08:47 1

Tl-208 0.553 0.109 0.123 0.0847 pCi/g 11/27/18 15:56 12/18/18 08:47 1

Lab Sample ID: 160-31847-148Client Sample ID: AB03-GS04-01
Matrix: SolidDate Collected: 11/02/18 16:33

Percent Solids: 95.4Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.7 J 4.9 1.9 mg/Kg ☼ 12/12/18 11:05 12/26/18 20:19 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/12/18 11:05 12/26/18 20:19 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/12/18 11:05 12/26/18 20:19 10☼Selenium 3.1
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Client Sample Results
TestAmerica Job ID: 160-31847-5Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-148Client Sample ID: AB03-GS04-01
Matrix: SolidDate Collected: 11/02/18 16:33

Percent Solids: 95.4Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 1.0 0.49 0.19 mg/Kg ☼ 12/12/18 11:05 12/26/18 20:19 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.9 1.9 mg/Kg 12/12/18 11:05 12/26/18 20:19 10☼Vanadium 55

Lab Sample ID: 160-31847-211Client Sample ID: AB03-WA14-01
Matrix: SolidDate Collected: 11/07/18 14:22

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.14

(2σ+/-)

0.244

(2σ+/-)

112/18/18 14:5011/27/18 18:26pCi/g0.1560.500

RL MDC

0.206

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 14:50 13.511.041.03U-0.529Thorium-234

Ac-228 2.05 0.302 0.383 0.270 pCi/g 11/27/18 18:26 12/18/18 14:50 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.04 0.898 0.965 0.679 pCi/g 11/27/18 18:26 12/18/18 14:50 1

Bi-214 1.14 0.206 0.244 0.156 pCi/g 11/27/18 18:26 12/18/18 14:50 1

K-40 14.3 1.78 2.41 0.700 pCi/g 11/27/18 18:26 12/18/18 14:50 1

Pb-212 1.84 0.178 0.281 0.153 pCi/g 11/27/18 18:26 12/18/18 14:50 1

Pb-214 1.27 0.205 0.252 0.189 pCi/g 11/27/18 18:26 12/18/18 14:50 1

Tl-208 0.614 0.115 0.135 0.0837 pCi/g 11/27/18 18:26 12/18/18 14:50 1

Lab Sample ID: 160-31847-211Client Sample ID: AB03-WA14-01
Matrix: SolidDate Collected: 11/07/18 14:22

Percent Solids: 97.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.8 J 4.7 1.9 mg/Kg ☼ 12/14/18 09:01 12/22/18 06:56 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.94 mg/Kg 12/14/18 09:01 12/22/18 06:56 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/14/18 09:01 12/22/18 06:56 10☼Selenium 2.0 J

0.47 0.19 mg/Kg 12/14/18 09:01 12/22/18 06:56 10☼Uranium 1.2

4.7 1.9 mg/Kg 12/14/18 09:01 12/22/18 06:56 10☼Vanadium 36

Lab Sample ID: 160-31847-212Client Sample ID: AB03-WA15-01
Matrix: SolidDate Collected: 11/07/18 14:03

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.992

(2σ+/-)

0.230

(2σ+/-)

112/18/18 15:4711/27/18 18:26pCi/g0.1630.500

RL MDC

0.206

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 15:47 11.190.5450.544U0.258Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-5Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-212Client Sample ID: AB03-WA15-01
Matrix: SolidDate Collected: 11/07/18 14:03

Date Received: 11/15/18 13:50

Ac-228 1.34 0.211 0.251 0.195 pCi/g 11/27/18 18:26 12/18/18 15:47 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.77 0.760 0.781 0.693 pCi/g 11/27/18 18:26 12/18/18 15:47 1

Bi-214 0.992 0.206 0.230 0.163 pCi/g 11/27/18 18:26 12/18/18 15:47 1

K-40 15.7 2.02 2.57 0.699 pCi/g 11/27/18 18:26 12/18/18 15:47 1

Pb-212 1.26 0.141 0.193 0.113 pCi/g 11/27/18 18:26 12/18/18 15:47 1

Pb-214 1.05 0.181 0.210 0.144 pCi/g 11/27/18 18:26 12/18/18 15:47 1

Tl-208 0.448 0.120 0.128 0.0990 pCi/g 11/27/18 18:26 12/18/18 15:47 1

Lab Sample ID: 160-31847-212Client Sample ID: AB03-WA15-01
Matrix: SolidDate Collected: 11/07/18 14:03

Percent Solids: 95.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.0 J 4.9 1.9 mg/Kg ☼ 12/14/18 09:01 12/22/18 07:03 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/14/18 09:01 12/22/18 07:03 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/14/18 09:01 12/22/18 07:03 10☼Selenium 4.5

0.49 0.19 mg/Kg 12/14/18 09:01 12/22/18 07:03 10☼Uranium 1.2

4.9 1.9 mg/Kg 12/14/18 09:01 12/22/18 07:03 10☼Vanadium 23

Lab Sample ID: 160-31847-213Client Sample ID: AB03-WA16-01
Matrix: SolidDate Collected: 11/02/18 14:37

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 3.26

(2σ+/-)

0.522

(2σ+/-)

112/18/18 14:5711/27/18 18:26pCi/g0.2520.500

RL MDC

0.397

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 14:57 11.621.051.012.43Thorium-234

Ac-228 2.00 0.342 0.398 0.240 pCi/g 11/27/18 18:26 12/18/18 14:57 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 3.26 0.397 0.522 0.252 pCi/g 11/27/18 18:26 12/18/18 14:57 1

K-40 11.0 1.86 2.17 0.765 pCi/g 11/27/18 18:26 12/18/18 14:57 1

Pb-212 1.89 0.213 0.325 0.207 pCi/g 11/27/18 18:26 12/18/18 14:57 1

Pb-214 2.88 0.304 0.427 0.263 pCi/g 11/27/18 18:26 12/18/18 14:57 1

Tl-208 0.578 0.124 0.138 0.100 pCi/g 11/27/18 18:26 12/18/18 14:57 1

Lab Sample ID: 160-31847-213Client Sample ID: AB03-WA16-01
Matrix: SolidDate Collected: 11/02/18 14:37

Percent Solids: 95.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 7.7 4.7 1.9 mg/Kg ☼ 12/14/18 09:01 12/22/18 07:09 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.94 mg/Kg 12/14/18 09:01 12/22/18 07:09 10☼Molybdenum 1.5 J

2.3 1.5 mg/Kg 12/14/18 09:01 12/22/18 07:09 10☼Selenium 2.9
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Client Sample Results
TestAmerica Job ID: 160-31847-5Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-213Client Sample ID: AB03-WA16-01
Matrix: SolidDate Collected: 11/02/18 14:37

Percent Solids: 95.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 13 0.47 0.19 mg/Kg ☼ 12/14/18 09:01 12/22/18 07:09 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.7 1.9 mg/Kg 12/14/18 09:01 12/22/18 07:09 10☼Vanadium 56

Lab Sample ID: 160-31847-214Client Sample ID: AB03-WA17-01
Matrix: SolidDate Collected: 11/06/18 13:40

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.74

(2σ+/-)

0.298

(2σ+/-)

112/18/18 14:5911/27/18 18:26pCi/g0.1630.500

RL MDC

0.237

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 14:59 11.100.6710.6591.10Thorium-234

Ac-228 1.87 0.285 0.343 0.0829 pCi/g 11/27/18 18:26 12/18/18 14:59 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.50 1.09 1.12 0.906 pCi/g 11/27/18 18:26 12/18/18 14:59 1

Bi-214 1.74 0.237 0.298 0.163 pCi/g 11/27/18 18:26 12/18/18 14:59 1

K-40 9.09 1.33 1.62 0.535 pCi/g 11/27/18 18:26 12/18/18 14:59 1

Pb-212 1.34 0.150 0.229 0.169 pCi/g 11/27/18 18:26 12/18/18 14:59 1

Pb-214 1.98 0.197 0.285 0.162 pCi/g 11/27/18 18:26 12/18/18 14:59 1

Tl-208 0.609 0.0925 0.112 0.0575 pCi/g 11/27/18 18:26 12/18/18 14:59 1

Lab Sample ID: 160-31847-214Client Sample ID: AB03-WA17-01
Matrix: SolidDate Collected: 11/06/18 13:40

Percent Solids: 97.4Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.3 J 4.6 1.9 mg/Kg ☼ 12/14/18 09:01 12/22/18 07:43 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.93 mg/Kg 12/14/18 09:01 12/22/18 07:43 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/14/18 09:01 12/22/18 07:43 10☼Selenium 2.1 J

0.46 0.19 mg/Kg 12/14/18 09:01 12/22/18 07:43 10☼Uranium 3.2

4.6 1.9 mg/Kg 12/14/18 09:01 12/22/18 07:43 10☼Vanadium 55

Lab Sample ID: 160-31847-218Client Sample ID: AB03-WA21-01
Matrix: SolidDate Collected: 10/30/18 12:45

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.21

(2σ+/-)

0.247

(2σ+/-)

112/18/18 15:0011/27/18 18:26pCi/g0.1630.500

RL MDC

0.212

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 15:00 11.170.8260.8121.39Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-5Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-218Client Sample ID: AB03-WA21-01
Matrix: SolidDate Collected: 10/30/18 12:45

Date Received: 11/15/18 13:50

Ac-228 1.32 0.336 0.362 0.242 pCi/g 11/27/18 18:26 12/18/18 15:00 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.38 0.823 0.859 0.689 pCi/g 11/27/18 18:26 12/18/18 15:00 1

Bi-214 1.21 0.212 0.247 0.163 pCi/g 11/27/18 18:26 12/18/18 15:00 1

K-40 13.5 1.77 2.25 0.617 pCi/g 11/27/18 18:26 12/18/18 15:00 1

Pb-212 1.55 0.168 0.262 0.154 pCi/g 11/27/18 18:26 12/18/18 15:00 1

Pb-214 1.31 0.170 0.218 0.149 pCi/g 11/27/18 18:26 12/18/18 15:00 1

Tl-208 0.582 0.0994 0.116 0.0609 pCi/g 11/27/18 18:26 12/18/18 15:00 1

Lab Sample ID: 160-31847-218Client Sample ID: AB03-WA21-01
Matrix: SolidDate Collected: 10/30/18 12:45

Percent Solids: 92.2Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.8 J 5.4 2.2 mg/Kg ☼ 12/14/18 09:01 12/22/18 08:30 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.7 1.1 mg/Kg 12/14/18 09:01 12/22/18 08:30 10☼Molybdenum ND

2.7 1.7 mg/Kg 12/14/18 09:01 12/22/18 08:30 10☼Selenium ND

0.54 0.22 mg/Kg 12/14/18 09:01 12/22/18 08:30 10☼Uranium 2.4

5.4 2.2 mg/Kg 12/14/18 09:01 12/22/18 08:30 10☼Vanadium 48

Lab Sample ID: 160-31847-219Client Sample ID: AB03-WA22-01
Matrix: SolidDate Collected: 11/07/18 10:46

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.997

(2σ+/-)

0.252

(2σ+/-)

112/18/18 15:0211/27/18 18:26pCi/g0.2050.500

RL MDC

0.230

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 15:02 11.440.8590.859U0.168Thorium-234

Ac-228 1.63 0.307 0.349 0.221 pCi/g 11/27/18 18:26 12/18/18 15:02 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.997 0.230 0.252 0.205 pCi/g 11/27/18 18:26 12/18/18 15:02 1

K-40 12.2 1.66 2.08 0.866 pCi/g 11/27/18 18:26 12/18/18 15:02 1

Pb-212 1.16 0.170 0.227 0.204 pCi/g 11/27/18 18:26 12/18/18 15:02 1

Pb-214 1.33 0.194 0.238 0.176 pCi/g 11/27/18 18:26 12/18/18 15:02 1

Tl-208 0.410 0.0924 0.102 0.100 pCi/g 11/27/18 18:26 12/18/18 15:02 1

Lab Sample ID: 160-31847-219Client Sample ID: AB03-WA22-01
Matrix: SolidDate Collected: 11/07/18 10:46

Percent Solids: 95.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.0 J 4.5 1.8 mg/Kg ☼ 12/14/18 09:01 12/22/18 08:37 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.2 0.90 mg/Kg 12/14/18 09:01 12/22/18 08:37 10☼Molybdenum ND

2.2 1.4 mg/Kg 12/14/18 09:01 12/22/18 08:37 10☼Selenium 3.1
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Client Sample Results
TestAmerica Job ID: 160-31847-5Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-219Client Sample ID: AB03-WA22-01
Matrix: SolidDate Collected: 11/07/18 10:46

Percent Solids: 95.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 2.3 0.45 0.18 mg/Kg ☼ 12/14/18 09:01 12/22/18 08:37 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.5 1.8 mg/Kg 12/14/18 09:01 12/22/18 08:37 10☼Vanadium 45

Lab Sample ID: 160-31847-220Client Sample ID: AB03-WA23-01
Matrix: SolidDate Collected: 11/07/18 10:32

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.59

(2σ+/-)

0.324

(2σ+/-)

112/18/18 15:4911/27/18 18:26pCi/g0.2020.500

RL MDC

0.267

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 15:49 13.932.342.34U-0.461Thorium-234

Ac-228 1.44 0.310 0.352 0.206 pCi/g 11/27/18 18:26 12/18/18 15:49 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.09 1.10 1.16 0.952 pCi/g 11/27/18 18:26 12/18/18 15:49 1

Bi-214 1.59 0.267 0.324 0.202 pCi/g 11/27/18 18:26 12/18/18 15:49 1

K-40 16.2 2.06 2.77 0.828 pCi/g 11/27/18 18:26 12/18/18 15:49 1

Pb-212 1.68 0.198 0.280 0.200 pCi/g 11/27/18 18:26 12/18/18 15:49 1

Pb-214 1.65 0.244 0.309 0.228 pCi/g 11/27/18 18:26 12/18/18 15:49 1

Tl-208 0.672 0.128 0.149 0.0910 pCi/g 11/27/18 18:26 12/18/18 15:49 1

Lab Sample ID: 160-31847-220Client Sample ID: AB03-WA23-01
Matrix: SolidDate Collected: 11/07/18 10:32

Percent Solids: 96.8Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 14 4.9 2.0 mg/Kg ☼ 12/14/18 09:01 12/22/18 08:43 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 0.98 mg/Kg 12/14/18 09:01 12/22/18 08:43 10☼Molybdenum 1.0 J

2.5 1.6 mg/Kg 12/14/18 09:01 12/22/18 08:43 10☼Selenium 2.6

0.49 0.20 mg/Kg 12/14/18 09:01 12/22/18 08:43 10☼Uranium 4.6

4.9 2.0 mg/Kg 12/14/18 09:01 12/22/18 08:43 10☼Vanadium 47

Lab Sample ID: 160-31847-221Client Sample ID: AB03-WA24-01
Matrix: SolidDate Collected: 11/07/18 10:11

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.85

(2σ+/-)

0.423

(2σ+/-)

112/18/18 15:4911/27/18 18:26pCi/g0.2870.500

RL MDC

0.302

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 15:49 11.360.9040.8742.10Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-5Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-221Client Sample ID: AB03-WA24-01
Matrix: SolidDate Collected: 11/07/18 10:11

Date Received: 11/15/18 13:50

Ac-228 1.30 0.308 0.336 0.475 pCi/g 11/27/18 18:26 12/18/18 15:49 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 2.85 0.302 0.423 0.287 pCi/g 11/27/18 18:26 12/18/18 15:49 1

K-40 16.6 1.98 2.61 0.858 pCi/g 11/27/18 18:26 12/18/18 15:49 1

Pb-212 0.980 0.155 0.200 0.199 pCi/g 11/27/18 18:26 12/18/18 15:49 1

Pb-214 3.27 0.262 0.429 0.304 pCi/g 11/27/18 18:26 12/18/18 15:49 1

Tl-208 0.427 0.0960 0.106 0.0828 pCi/g 11/27/18 18:26 12/18/18 15:49 1

Lab Sample ID: 160-31847-221Client Sample ID: AB03-WA24-01
Matrix: SolidDate Collected: 11/07/18 10:11

Percent Solids: 98.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.6 J 4.3 1.7 mg/Kg ☼ 12/14/18 09:01 12/22/18 08:50 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.1 0.85 mg/Kg 12/14/18 09:01 12/22/18 08:50 10☼Molybdenum ND

2.1 1.4 mg/Kg 12/14/18 09:01 12/22/18 08:50 10☼Selenium 2.2

0.43 0.17 mg/Kg 12/14/18 09:01 12/22/18 08:50 10☼Uranium 3.5

4.3 1.7 mg/Kg 12/14/18 09:01 12/22/18 08:50 10☼Vanadium 32

Lab Sample ID: 160-31847-222Client Sample ID: AB03-WA25-01
Matrix: SolidDate Collected: 11/07/18 10:04

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.65

(2σ+/-)

0.285

(2σ+/-)

112/18/18 15:5011/27/18 18:26pCi/g0.1480.500

RL MDC

0.227

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 15:50 11.350.7530.7321.58Thorium-234

Ac-228 1.59 0.218 0.272 0.176 pCi/g 11/27/18 18:26 12/18/18 15:50 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.65 0.227 0.285 0.148 pCi/g 11/27/18 18:26 12/18/18 15:50 1

K-40 13.1 1.74 2.20 0.633 pCi/g 11/27/18 18:26 12/18/18 15:50 1

Pb-212 1.59 0.160 0.261 0.134 pCi/g 11/27/18 18:26 12/18/18 15:50 1

Pb-214 1.93 0.194 0.279 0.175 pCi/g 11/27/18 18:26 12/18/18 15:50 1

Tl-208 0.559 0.113 0.127 0.0845 pCi/g 11/27/18 18:26 12/18/18 15:50 1

Lab Sample ID: 160-31847-222Client Sample ID: AB03-WA25-01
Matrix: SolidDate Collected: 11/07/18 10:04

Percent Solids: 96.7Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.2 J 4.9 2.0 mg/Kg ☼ 12/14/18 09:01 12/22/18 08:57 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.98 mg/Kg 12/14/18 09:01 12/22/18 08:57 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/14/18 09:01 12/22/18 08:57 10☼Selenium 2.2 J

0.49 0.20 mg/Kg 12/14/18 09:01 12/22/18 08:57 10☼Uranium 2.3
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Client Sample Results
TestAmerica Job ID: 160-31847-5Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-222Client Sample ID: AB03-WA25-01
Matrix: SolidDate Collected: 11/07/18 10:04

Percent Solids: 96.7Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 48 4.9 2.0 mg/Kg ☼ 12/14/18 09:01 12/22/18 08:57 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier
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QC Sample Results
TestAmerica Job ID: 160-31847-5Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 6020B - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 160-405252/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407608 Prep Batch: 405252

RL MDL

Arsenic ND 0.91 0.36 mg/Kg 12/12/18 10:58 12/26/18 17:04 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.180.45 mg/Kg 12/12/18 10:58 12/26/18 17:04 2Molybdenum

ND 0.290.45 mg/Kg 12/12/18 10:58 12/26/18 17:04 2Selenium

ND 0.0360.091 mg/Kg 12/12/18 10:58 12/26/18 17:04 2Uranium

ND 0.360.91 mg/Kg 12/12/18 10:58 12/26/18 17:04 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-405252/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407608 Prep Batch: 405252

Uranium 88.4 98.0 mg/Kg 111 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-405252/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407608 Prep Batch: 405252

Arsenic 161 194 mg/Kg 120.3 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 131 mg/Kg 118.9 70.5 - 129.

1
Selenium 191 241 mg/Kg 126.3 68.6 - 131.

9
Vanadium 56.7 68.1 mg/Kg 120.1 56.8 - 143.

4

Client Sample ID: Matrix SpikeLab Sample ID: 160-31847-B-143-B MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407608 Prep Batch: 405252

Arsenic 3.5 J 101 111 mg/Kg 107 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum ND 50.3 53.5 mg/Kg 106 75 - 125☼

Selenium 1.7 J 50.3 55.6 mg/Kg 107 75 - 125☼

Uranium 0.63 101 111 mg/Kg 110 75 - 125☼

Vanadium 21 101 129 mg/Kg 108 75 - 125☼

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 160-31847-B-143-C MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407608 Prep Batch: 405252

Arsenic 3.5 J 95.1 104 mg/Kg 106 75 - 125 7 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum ND 47.6 48.7 mg/Kg 102 75 - 125 9 35☼

Selenium 1.7 J 47.6 51.6 mg/Kg 105 75 - 125 7 35☼

Uranium 0.63 95.1 101 mg/Kg 106 75 - 125 9 35☼

Vanadium 21 95.1 124 mg/Kg 109 75 - 125 4 35☼
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QC Sample Results
TestAmerica Job ID: 160-31847-5Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 160-405772/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405772

RL MDL

Arsenic ND 0.91 0.36 mg/Kg 12/14/18 09:01 12/22/18 06:16 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.180.45 mg/Kg 12/14/18 09:01 12/22/18 06:16 2Molybdenum

ND 0.290.45 mg/Kg 12/14/18 09:01 12/22/18 06:16 2Selenium

ND 0.0360.091 mg/Kg 12/14/18 09:01 12/22/18 06:16 2Uranium

ND 0.360.91 mg/Kg 12/14/18 09:01 12/22/18 06:16 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-405772/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405772

Uranium 99.7 107 mg/Kg 107 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-405772/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405772

Arsenic 161 173 mg/Kg 107.2 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 119 mg/Kg 107.8 70.5 - 129.

1
Selenium 191 200 mg/Kg 104.9 68.6 - 131.

9
Vanadium 56.7 67.4 mg/Kg 118.8 56.8 - 143.

4

Client Sample ID: AB03-WA16-01Lab Sample ID: 160-31847-213 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405772

Arsenic 7.7 98.4 107 mg/Kg 101 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum 1.5 J 49.2 49.1 mg/Kg 97 75 - 125☼

Selenium 2.9 49.2 53.2 mg/Kg 102 75 - 125☼

Uranium 13 98.4 103 mg/Kg 91 75 - 125☼

Vanadium 56 98.4 149 mg/Kg 94 75 - 125☼

Client Sample ID: AB03-WA16-01Lab Sample ID: 160-31847-213 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405772

Arsenic 7.7 93.8 101 mg/Kg 99 75 - 125 6 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum 1.5 J 46.9 46.1 mg/Kg 95 75 - 125 6 35☼

Selenium 2.9 46.9 48.1 mg/Kg 96 75 - 125 10 35☼

Uranium 13 93.8 95.3 mg/Kg 87 75 - 125 8 35☼

Vanadium 56 93.8 144 mg/Kg 94 75 - 125 3 35☼
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QC Sample Results
TestAmerica Job ID: 160-31847-5Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-402824/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406232 Prep Batch: 402824

Radium-226

Analyte

U 112/18/18 06:5411/27/18 13:54pCi/g0.320

MDC

0.500

RL

0.1590.158

(2σ+/-) (2σ+/-)

MB

-0.06104

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/18/18 06:5411/27/18 13:54pCi/g0.8410.1770.176U0.2146Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/27/18 13:54 12/18/18 06:54 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-402824/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406234 Prep Batch: 402824

Americium-241

Analyte

130-709995.4696.7 10.0 1.14

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 28.0 27.86 2.97 0.220 pCi/g 100 70 - 130

Cobalt-60 12.3 11.95 1.25 0.0754 pCi/g 97 70 - 130

Client Sample ID: DuplicateLab Sample ID: 160-31847-A-128-C DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406233 Prep Batch: 402824

Radium-226

Analyte

20.430.58320.628 0.140 0.500 0.104

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 0.609 U 0.4852 U 0.510 0.828 pCi/g 0.31 2

Ac-228 20.991.2671.11 0.231 0.151

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-212 1.90 1.507 0.653 0.575 pCi/g 0.82 2

Bi-214 0.628 0.5832 0.140 0.104 pCi/g 0.43 2

K-40 14.9 14.90 2.13 0.547 pCi/g 0.03 2

Pb-212 1.02 1.087 0.181 0.0969 pCi/g 0.50 2

Pb-214 0.676 0.5663 0.127 0.128 pCi/g 1.03 2

Tl-208 0.384 0.3292 0.0779 0.0531 pCi/g 0.96 2

Client Sample ID: Method BlankLab Sample ID: MB 160-402930/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406228 Prep Batch: 402930

Radium-226

Analyte

U 112/18/18 08:4811/27/18 15:56pCi/g0.432

MDC

0.500

RL

0.1430.142

(2σ+/-) (2σ+/-)

MB

-0.1225

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/18/18 08:4811/27/18 15:56pCi/g1.120.6140.612U-0.3756Thorium-234
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QC Sample Results
TestAmerica Job ID: 160-31847-5Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/27/18 15:56 12/18/18 08:48 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-402930/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406227 Prep Batch: 402930

Americium-241

Analyte

130-709490.7196.7 9.52 1.02

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 28.0 26.43 2.83 0.237 pCi/g 94 70 - 130

Cobalt-60 12.3 11.17 1.18 0.109 pCi/g 91 70 - 130

Client Sample ID: AB03-GS04-01Lab Sample ID: 160-31847-148 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406233 Prep Batch: 402930

Radium-226

Analyte

20.520.73390.799 0.165 0.500 0.128

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 0.553 U 0.4892 U 0.573 0.937 pCi/g 0.15 2

Ac-228 22.08F1.6442.14 0.274 0.169

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-214 0.799 0.7339 0.165 0.128 pCi/g 0.52 2

K-40 11.6 11.02 1.75 0.668 pCi/g 0.41 2

Pb-212 1.84 1.686 0.257 0.0945 pCi/g 0.84 2

Pb-214 1.06 0.9018 0.159 0.129 pCi/g 1.24 2

Tl-208 0.553 0.5439 0.103 0.0587 pCi/g 0.11 2

Client Sample ID: Method BlankLab Sample ID: MB 160-402938/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406232 Prep Batch: 402938

Radium-226

Analyte

U 112/18/18 14:2011/27/18 18:26pCi/g0.338

MDC

0.500

RL

0.1050.105

(2σ+/-) (2σ+/-)

MB

-0.06104

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/18/18 14:2011/27/18 18:26pCi/g1.230.5590.556U-0.4914Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/27/18 18:26 12/18/18 14:20 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-402938/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406235 Prep Batch: 402938

Americium-241

Analyte

130-709491.4196.7 9.63 1.26

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 28.0 27.55 2.95 0.276 pCi/g 98 70 - 130

Cobalt-60 12.3 12.10 1.27 0.103 pCi/g 98 70 - 130
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QC Sample Results
TestAmerica Job ID: 160-31847-5Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: AB03-WA14-01Lab Sample ID: 160-31847-211 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406228 Prep Batch: 402938

Radium-226

Analyte

20.900.98741.14 0.232 0.500 0.181

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 -0.529 U 0.7940 U 0.762 1.23 pCi/g 2.06 2

Ac-228 20.082.0322.05 0.358 0.114

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-214 1.14 0.9874 0.232 0.181 pCi/g 0.90 2

K-40 14.3 11.36 2.07 0.631 pCi/g 1.82 2

Pb-212 1.84 1.566 0.261 0.137 pCi/g 1.45 2

Pb-214 1.27 1.019 0.202 0.189 pCi/g 1.55 2

Tl-208 0.614 0.6401 0.121 0.0434 pCi/g 0.28 2

TestAmerica St. Louis

Page 25 of 28

1

2

3

4

5

6

7

8

9

10

11



QC Association Summary
TestAmerica Job ID: 160-31847-5Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Metals

Prep Batch: 405252

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-31847-144 AB03-GS01-01 Total/NA

Solid 3050B160-31847-145 AB03-GS01-02 Total/NA

Solid 3050B160-31847-146 AB03-GS02-01 Total/NA

Solid 3050B160-31847-147 AB03-GS03-01 Total/NA

Solid 3050B160-31847-148 AB03-GS04-01 Total/NA

Solid 3050BMB 160-405252/1-A Method Blank Total/NA

Solid 3050BLCS 160-405252/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-405252/3-A Lab Control Sample Total/NA

Solid 3050B160-31847-B-143-B MS Matrix Spike Total/NA

Solid 3050B160-31847-B-143-C MSD Matrix Spike Duplicate Total/NA

Prep Batch: 405772

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-31847-211 AB03-WA14-01 Total/NA

Solid 3050B160-31847-212 AB03-WA15-01 Total/NA

Solid 3050B160-31847-213 AB03-WA16-01 Total/NA

Solid 3050B160-31847-214 AB03-WA17-01 Total/NA

Solid 3050B160-31847-218 AB03-WA21-01 Total/NA

Solid 3050B160-31847-219 AB03-WA22-01 Total/NA

Solid 3050B160-31847-220 AB03-WA23-01 Total/NA

Solid 3050B160-31847-221 AB03-WA24-01 Total/NA

Solid 3050B160-31847-222 AB03-WA25-01 Total/NA

Solid 3050BMB 160-405772/1-A Method Blank Total/NA

Solid 3050BLCS 160-405772/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-405772/3-A Lab Control Sample Total/NA

Solid 3050B160-31847-213 MS AB03-WA16-01 Total/NA

Solid 3050B160-31847-213 MSD AB03-WA16-01 Total/NA

Analysis Batch: 407356

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 405772160-31847-211 AB03-WA14-01 Total/NA

Solid 6020B 405772160-31847-212 AB03-WA15-01 Total/NA

Solid 6020B 405772160-31847-213 AB03-WA16-01 Total/NA

Solid 6020B 405772160-31847-214 AB03-WA17-01 Total/NA

Solid 6020B 405772160-31847-218 AB03-WA21-01 Total/NA

Solid 6020B 405772160-31847-219 AB03-WA22-01 Total/NA

Solid 6020B 405772160-31847-220 AB03-WA23-01 Total/NA

Solid 6020B 405772160-31847-221 AB03-WA24-01 Total/NA

Solid 6020B 405772160-31847-222 AB03-WA25-01 Total/NA

Solid 6020B 405772MB 160-405772/1-A Method Blank Total/NA

Solid 6020B 405772LCS 160-405772/2-A Lab Control Sample Total/NA

Solid 6020B 405772LCSSRM 160-405772/3-A Lab Control Sample Total/NA

Solid 6020B 405772160-31847-213 MS AB03-WA16-01 Total/NA

Solid 6020B 405772160-31847-213 MSD AB03-WA16-01 Total/NA

Analysis Batch: 407608

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 405252160-31847-144 AB03-GS01-01 Total/NA

Solid 6020B 405252160-31847-145 AB03-GS01-02 Total/NA

Solid 6020B 405252160-31847-146 AB03-GS02-01 Total/NA

Solid 6020B 405252160-31847-147 AB03-GS03-01 Total/NA
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QC Association Summary
TestAmerica Job ID: 160-31847-5Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Metals (Continued)

Analysis Batch: 407608 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 405252160-31847-148 AB03-GS04-01 Total/NA

Solid 6020B 405252MB 160-405252/1-A Method Blank Total/NA

Solid 6020B 405252LCS 160-405252/2-A Lab Control Sample Total/NA

Solid 6020B 405252LCSSRM 160-405252/3-A Lab Control Sample Total/NA

Solid 6020B 405252160-31847-B-143-B MS Matrix Spike Total/NA

Solid 6020B 405252160-31847-B-143-C MSD Matrix Spike Duplicate Total/NA

General Chemistry

Analysis Batch: 401788

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-31847-144 AB03-GS01-01 Total/NA

Solid Moisture160-31847-145 AB03-GS01-02 Total/NA

Solid Moisture160-31847-146 AB03-GS02-01 Total/NA

Solid Moisture160-31847-147 AB03-GS03-01 Total/NA

Solid Moisture160-31847-148 AB03-GS04-01 Total/NA

Solid Moisture160-31847-B-128 DU Duplicate Total/NA

Analysis Batch: 402307

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-31847-211 AB03-WA14-01 Total/NA

Solid Moisture160-31847-212 AB03-WA15-01 Total/NA

Solid Moisture160-31847-213 AB03-WA16-01 Total/NA

Solid Moisture160-31847-214 AB03-WA17-01 Total/NA

Solid Moisture160-31847-218 AB03-WA21-01 Total/NA

Solid Moisture160-31847-219 AB03-WA22-01 Total/NA

Solid Moisture160-31847-220 AB03-WA23-01 Total/NA

Solid Moisture160-31847-221 AB03-WA24-01 Total/NA

Solid Moisture160-31847-222 AB03-WA25-01 Total/NA

Solid Moisture160-31847-211 DU AB03-WA14-01 Total/NA

Rad

Leach Batch: 402000

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-31847-144 AB03-GS01-01 Total/NA

Solid Dry and Grind160-31847-145 AB03-GS01-02 Total/NA

Solid Dry and Grind160-31847-A-128-C DU Duplicate Total/NA

Leach Batch: 402309

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-31847-146 AB03-GS02-01 Total/NA

Solid Dry and Grind160-31847-147 AB03-GS03-01 Total/NA

Solid Dry and Grind160-31847-148 AB03-GS04-01 Total/NA

Solid Dry and Grind160-31847-148 DU AB03-GS04-01 Total/NA

Leach Batch: 402356

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-31847-211 AB03-WA14-01 Total/NA

Solid Dry and Grind160-31847-212 AB03-WA15-01 Total/NA
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QC Association Summary
TestAmerica Job ID: 160-31847-5Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Rad (Continued)

Leach Batch: 402356 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-31847-213 AB03-WA16-01 Total/NA

Solid Dry and Grind160-31847-214 AB03-WA17-01 Total/NA

Solid Dry and Grind160-31847-218 AB03-WA21-01 Total/NA

Solid Dry and Grind160-31847-219 AB03-WA22-01 Total/NA

Solid Dry and Grind160-31847-220 AB03-WA23-01 Total/NA

Solid Dry and Grind160-31847-221 AB03-WA24-01 Total/NA

Solid Dry and Grind160-31847-222 AB03-WA25-01 Total/NA

Solid Dry and Grind160-31847-211 DU AB03-WA14-01 Total/NA

Prep Batch: 402824

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 402000160-31847-144 AB03-GS01-01 Total/NA

Solid Fill_Geo-21 402000160-31847-145 AB03-GS01-02 Total/NA

Solid Fill_Geo-21 402309160-31847-146 AB03-GS02-01 Total/NA

Solid Fill_Geo-21 402309160-31847-147 AB03-GS03-01 Total/NA

Solid Fill_Geo-21MB 160-402824/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-402824/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 402000160-31847-A-128-C DU Duplicate Total/NA

Prep Batch: 402930

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 402309160-31847-148 AB03-GS04-01 Total/NA

Solid Fill_Geo-21MB 160-402930/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-402930/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 402309160-31847-148 DU AB03-GS04-01 Total/NA

Prep Batch: 402938

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 402356160-31847-211 AB03-WA14-01 Total/NA

Solid Fill_Geo-21 402356160-31847-212 AB03-WA15-01 Total/NA

Solid Fill_Geo-21 402356160-31847-213 AB03-WA16-01 Total/NA

Solid Fill_Geo-21 402356160-31847-214 AB03-WA17-01 Total/NA

Solid Fill_Geo-21 402356160-31847-218 AB03-WA21-01 Total/NA

Solid Fill_Geo-21 402356160-31847-219 AB03-WA22-01 Total/NA

Solid Fill_Geo-21 402356160-31847-220 AB03-WA23-01 Total/NA

Solid Fill_Geo-21 402356160-31847-221 AB03-WA24-01 Total/NA

Solid Fill_Geo-21 402356160-31847-222 AB03-WA25-01 Total/NA

Solid Fill_Geo-21MB 160-402938/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-402938/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 402356160-31847-211 DU AB03-WA14-01 Total/NA
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SUMMARY 

This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 160-31847-6 for 
samples collected in association with the Cameron Area Mine Sites, A&B No. 2 and A&B No. 3 
Abandoned Uranium Mines, Cameron Chapter, Navajo Nation, located in Coconino County, Arizona. The 
review was conducted as a Tier II evaluation and included review of data package completeness. Only 
analytical data as reported by the laboratory were reviewed for this validation. Field documentation was 
not included in this review. Included with this assessment are the validation annotated sample result 
sheets and chain of custody records. Analyses were performed for the samples listed in the table below. 

Sample ID Laboratory ID Matrix 
Sample 

Collection 
Date 

Parent Sample 
Analysis 

Metals Radio. Misc.

AB03-BSA3-01 160-31847-114 Soil 11/6/2018  X X  

AB03-BSA3-02 160-31847-115 Soil 11/6/2018  X X  

AB03-BSA3-03 160-31847-116 Soil 11/6/2018  X X  

AB03-BSA3-04 160-31847-117 Soil 11/6/2018  X X  

AB03-BSA3-05 160-31847-118 Soil 11/6/2018  X X  

AB03-BSA3-06 160-31847-119 Soil 11/6/2018  X X  

AB03-BSA3-07 160-31847-120 Soil 11/6/2018  X X  

AB03-BSA3-08 160-31847-121 Soil 11/6/2018  X X  

AB03-BSA3-09 160-31847-122 Soil 11/6/2018  X X  

AB03-BSA3-10 160-31847-123 Soil 11/6/2018  X X  

AB03-BSA3-11 160-31847-124 Soil 11/6/2018  X X  

AB03-BSA3-12 160-31847-125 Soil 11/6/2018  X X  

AB03-BSA3-13 160-31847-126 Soil 11/6/2018  X X  

AB03-BSA3-14 160-31847-127 Soil 11/6/2018  X X  

AB03-BSA3-15 160-31847-128 Soil 11/6/2018  X X  

AB03-GS05-01 160-31847-149 Soil 11/2/2018  X X  

AB03-GS06-01 160-31847-150 Soil 11/6/2018  X X  

AB03-GS07-01 160-31847-152 Soil 11/6/2018  X X  

AB03-GS08-01 160-31847-153 Soil 11/2/2018  X X  

AB03-GS09-01 160-31847-154 Soil 11/2/2018  X X  

AB03-GS10-01 160-31847-155 Soil 11/7/2018  X X  

AB03-GS11-01 160-31847-156 Soil 11/7/2018  X X  

AB03-MH5-01 160-31847-215 Soil 11/7/2018  X X  

AB03-MH6-01 160-31847-216 Soil 11/7/2018  X X  

DUP-06 160-31847-250 Soil 11/2/2018 AB03-WA16-01 X X  

DUP-07 160-31847-251 Soil 11/6/2018 AB03-GS07-01 X X  

DUP-10 160-31847-254 Soil 11/6/2018 AB03-BSA3-11 X X  

Notes: 
1. As specified on the chain of custody records, the matrix spike/matrix spike duplicate (MS/MSD) analyses were performed 

using sample AB03-BSA3-11. 
2. Misc. = miscellaneous 
3. Radio. = radiological 
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ANALYTICAL DATA PACKAGE DOCUMENTATION 

The table below presents the evaluation of the data package completeness. 

Items Reviewed 

Reported 
Performance 
Acceptable 

Not 
Required No Yes No Yes 

1. Sample receipt condition  X  X  

2. Requested analyses and sample results  X  X  

3. Master tracking list  X  X  

4. Methods of analysis  X  X  

5. Reporting limits (RLs)  X  X  

6. Sample collection date  X  X  

7. Laboratory sample received date  X  X  

8.     Sample preservation verification (as applicable)  X  X  

9. Sample preparation/extraction/analysis dates  X  X  

10. Fully executed chain of custody (COC) form   X  X  

11. Narrative summary of quality assurance (QA) or sample 
problems provided 

 X  X  

12. Data package completeness and compliance  X  X  
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INTRODUCTION – INORGANIC ANALYSIS 

Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
901.1 and USEPA SW-846 Method 6020B. Data were reviewed in accordance with the method-specified 
criteria, Contract Laboratory Program National Functional Guidelines for Inorganic Data Review (USEPA 
2004b), Multi-Agency Radiological Laboratory Analytical Protocols Manual (USEPA 2004a), and the 
Quality Assurance Project Plan (QAPP), Cameron Area Mine Sites, A&B No. 2 and A&B No. 3 
Abandoned Uranium Mines, Cameron Chapter, Navajo Nation, Coconino County, Arizona (ARCADIS 
2018). 

The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance. As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method. It is assumed that the data package represents the best efforts 
of the laboratory and that it was already subjected to adequate and sufficient quality review prior to 
submission. 

During the review process, laboratory data (qualified and unqualified) are verified against the supporting 
documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer. Results are qualified with the following codes in accordance with the USEPA National 
Functional Guidelines: 

• Concentration qualifiers: 

U The compound was analyzed for but not detected. The associated value is the compound 
quantitation limit. 

B The compound has been found in the sample as well as its associated blank, its presence in 
the sample may be suspect. 

• Quantitation qualifiers: 

E The reported value is estimated due to the presence of interference. 

N Spiked sample recovery is not within the control limits. 

* Duplicate analysis is not within the control limits. 

• Validation qualifiers: 

J The analyte was positively identified; however, the associated numerical value is an estimated 
concentration only. 

J- The analyte was positively identified; however, the associated numerical value is an estimated 
concentration only, and the result may be biased low. 

J+ The analyte was positively identified; however, the associated numerical value is an estimated 
concentration only, and the result may be biased high. 

Q A reported combined standard uncertainty exceeds the required method uncertainty. 

UJ The analyte was not detected above the reported sample detection limit. However, the reported 
limit is approximate and may or may not represent the actual limit of detection. 

UB Analyte considered non-detect at the listed value due to associated blank contamination. 

R The sample results are rejected; the analyte may or may not be present in the sample. 
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Two facts should be noted by all data users. First, the "R" flag means that the associated value is 
unusable. In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not. "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort. The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate. Strict 
QC serves to increase confidence in data, but any value potentially contains error.  
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METALS ANALYSES 

1. Holding Times 

The specified holding times for the following methods are presented in the following table. 

Method Matrix Holding Time Preservation 

SW-846 6020B 
Water 180 days from collection to analysis 

Cool to < 6 °C; 
pH < 2 with nitric acid 

Soil 180 days from collection to analysis Cool to < 6 °C 

All samples were analyzed within the specified holding time criteria. 

2. Blank Contamination 

QA blanks (i.e. laboratory method blanks and equipment rinse blanks) are prepared to identify any 
contamination that may have been introduced into the samples during sample preparation or field activity. 
Method blanks measure laboratory contamination. Rinse blanks also measure contamination of samples 
during field operations. 

A blank action level (BAL) of five times the concentration of a detected analyte in an associated blank is 
calculated for QA blanks containing concentrations greater than the method detection limit (MDL). The 
BAL is compared to the associated sample results to determine the appropriate qualification of the 
sample results, if needed.  

Analytes were not detected above the MDL in the associated blanks; therefore, detected sample results 
were not associated with blank contamination. 

3. Matrix Spike/Matrix Spike Duplicate and Laboratory Duplicate Sample Analysis 

MS/MSD and laboratory duplicate sample data are used to assess the precision and accuracy of the 
analytical method. 

3.1 Matrix Spike/Matrix Spike Duplicate Analysis 

All metal analytes must exhibit recoveries within the established acceptance limits of 75% to 125%. The 
relative percent difference (RPD) between the MS and MSD results must be no greater than the 
established acceptance limit of 20%. The MS/MSD control limits do not apply for MS/MSDs performed on 
samples where the analyte’s concentration detected in the parent sample exceeds the MS/MSD spiking 
concentration by a factor of four or greater. Sample results associated with MS/MSD exceedances where 
the parent samples are not site-specific are not qualified. 

Samples AB03-WA16-01, AB03-BSA4-15, AB03-WA16-01, and AB03-GS07-01 were used in the 
MS/MSD analyses. All analytes associated with the MS/MSD analyses exhibited acceptable recoveries 
and RPDs. 

3.2 Laboratory Duplicate Sample Analysis 

The laboratory duplicate sample relative percent difference (RPD) control limit of 35 percent for soil 
matrices is applied when the parent and duplicate sample concentrations are at least five times the RL. In 
the case where the parent and duplicate sample concentrations are less than five times the RL, a control 
limit of two times the RL for soil matrices is applied to the difference between the results. 
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MS/MSD analysis was performed instead of the laboratory duplicate analysis. The MS/MSD recoveries 
exhibited acceptable RPDs. 

4. Laboratory Control Sample Analysis 

The laboratory control sample (LCS) analysis is used to assess the accuracy of the analytical method 
independent of matrix interferences. The analytes associated with the LCS analyses must exhibit 
recoveries between the control limits of 75 and 125 percent for soil matrices. 

All analytes associated with the LCS analyses exhibited recoveries within the control limits. 

5. Field Duplicate Sample Analysis 

The field duplicate sample analysis is used to assess the overall precision of the field sampling 
procedures and analytical method. A control limit of 50 percent for soil matrices is applied to the RPD 
between the parent and field duplicate samples. In the case where the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of two times the RL for soil 
matrices is applied to the difference between the results. 

Results for duplicate samples are summarized in the following table. 

Sample ID / Duplicate ID Analyte 
Sample 
Result 

Duplicate 
Result 

RPD 

AB03-WA16-01 / DUP-06 

Arsenic 7.7 5.7 Acceptable 

Molybdenum 1.5 J 2.4 U Acceptable 

Selenium 2.9 2.5 Acceptable 

Uranium 13 3.0 125 % 

Vanadium 56 51 9.3 % 

AB03-GS07-01 / DUP-07 

Arsenic 3.9 J 4.1 J Acceptable 

Selenium 2.3 U 2.0 J Acceptable 

Uranium 2.7 2.2 20.4 % 

Vanadium 59 53 10.7 % 

AB03-BSA3-11 / DUP-10 

Selenium 2.1 J 2.7 Acceptable 

Uranium 0.56 0.61 Acceptable 

Vanadium 39 39 0.0 % 

  Notes: U = Not detected 
 J = Estimated (result is < RL) 

The uranium results for field duplicate samples AB03-WA16-01 and DUP-06 exhibited an RPD greater 
than the control limit. The uranium results for samples AB03-WA16-01 and DUP-06 were qualified as 
estimated. 

6. Serial Dilution Analysis 

The serial dilution analysis is used to assess if a significant physical or chemical interference exists due to 
sample matrix. Analytes exhibiting concentrations greater than 50 times the MDL in the undiluted sample 
are evaluated to determine if matrix interference exists. These analytes are required to have less than a 
10 percent difference (%D) between sample results from the undiluted (parent) sample and results 
associated with the same sample analyzed with a five-fold dilution. 

The serial dilution analysis was not performed on a sample within this SDG. 
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7. System Performance and Overall Assessment 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR METALS 

Metals: SW-846 6020B Reported
Performance 
Acceptable Not 

RequiredNo Yes No Yes 
Inductively Coupled Plasma - Mass Spectrometry (ICP-MS)  

Tier II Validation   

Holding Times  X  X  

RLs (Units)  X  X  

Blanks 

A. Instrument Blanks X    X 

B.  Method Blanks  X  X  

C.   Equipment and/or Field Blanks  X  X  

LCS Accuracy (%R)  X  X  

MS %R  X  X  

MSD %R  X  X  

MS/MSD Precision (RPD)  X  X  

Laboratory Duplicate Sample RPD X    X 

Field Duplicate Sample RPD  X X   

ICP Serial Dilution %D X    X 

Reporting Limit Verification  X  X  

Moisture Content  X  X  

Note: 
%R = Percent recovery 
RPD = Relative percent difference 
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RADIOLOGICAL ANALYSES 

1. Holding Times 

The specified holding times for the following methods are presented in the following table. 

Method Matrix Holding Time Preservation 

USEPA 901.1 Soil None specified None specified 

All samples were analyzed within the specified holding time criteria. 

2. Blank Contamination 

QA blanks (i.e. laboratory analytical method blanks and equipment rinse blanks) are prepared to identify 
any contamination that may have been introduced into the samples during sample preparation or field 
activity. Method blanks measure laboratory contamination. Rinse blanks measure contamination of 
samples during field operations. 

Blank results are verified to be accurately reported, and to confirm that tolerance limits (+/- 2 standard 
deviations/sigma) were not exceeded and are less than the RLs specified in the QAPP (ARCADIS 2018). 
Sample results less than five times the associated blank concentration are qualified as not detected (UB). 

For blanks to be considered not applicable, verify that net blank results are less than the associated 
uncertainty by evaluating the blank results based on the following three criteria:  

1. The blank result is less than the uncertainty and the minimum detectable concentration (MDC). 

2. The blank result has an uncertainty greater than the result (or indistinguishable from background), or the 
blank result falls between the uncertainty and the MDC. 

3. The blank result is greater than the uncertainty and the MDC but is less than 1.65 times the 
uncertainty. Contamination is suspected when the net blank result is greater than the 1.65 times the 
uncertainty. 

If any of these criteria is true, the blank is considered non-detect. If the blank QC results fall outside the 
appropriate tolerance limits or if the net blank results are not less than the associated uncertainty, the 
following equation for normalized absolute difference (NAD) should be used to determine the effect of 
possible blank contamination on the sample results. 

)(U + )(U
|Blank - Sample| = difference absolute Normalized

2
Blank

2
Sample

kMethodBlan  

Where: 
USample = uncertainty of the sample 
UBlank = uncertainty of the blank 
Sample = concentration of isotope in sample 
Blank = concentration of isotope in blank 

Blank qualifications due to NAD exceedances are summarized in the following table. 
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Normalized Absolute Difference Qualification 

> 2.58 None 

NAD > 1.96 but < 2.58 J 

NAD < 1.96 J* 

Notes: 
* Minimally the result should be qualified as estimated, J; however, if other quality indicators are deficient, the 
validator may determine the result should be qualified as rejected, ("R"). 

If the blank result exceeds the control limits, individual sample results may still be reportable if results are 
less than the MDC or greater than 10 times the blank result. Relative sizes of the sample and blank 
aliquots must be factored when making this determination (raw counts). In accordance with the QAPP, if 
radium-226 is detected using Method 901.1 in a blank at > 0.5 or < -0.5 picoCurie per gram (pCi/g), all 
sample results are qualified as not detected (UB), and if radium-226 is detected using Method 901.1 in a 
blank at > 2.3 or < -2.3 picoCurie per liter (pCi/L), all sample results are qualified as not detected (UB). 

The blanks associated with the samples were determined to be not detected for all analytes; therefore, 
detected sample results are not associated with blank contamination. 

3. Laboratory Duplicate Sample Analysis 

Laboratory duplicate sample data are used to assess the precision of the analytical method. 

The laboratory duplicate sample relative percent difference (RPD) control limit of 64 percent is applied 
when the average of the parent and duplicate sample concentrations are at least 1 pCi/g for soil matrices, 
or 5 pCi/L for water matrices, and the duplicate error ratio (DER) must be no greater than 3. When the 
average of the results is less than 1 pCi/g for soil matrices or 5 pCi/L for water matrices, the difference 
between the results must be less than 0.6 pCi/g or 3.2 pCi/L (appropriately). 

All analytes associated with the laboratory duplicate sample analyses exhibited RPDs within the control 
limits. 

4. Laboratory Control Sample Analysis 

Laboratory control sample (LCS) analysis is used to assess the accuracy of the analytical method 
independent of matrix interferences. The analytes associated with the LCS analysis must exhibit 
recoveries between the control limits of 55 and 145 percent. 

The LCS analyses exhibited recoveries within the control limits. 

5. Field Duplicate Sample Analysis 

The field duplicate sample analysis is used to assess the overall precision of the field sampling 
procedures and analytical method. For results greater than five times the RL or MDC, a control limit of 50 
percent for soil matrices is applied to the RPD between the parent and field duplicate sample results. If 
the parent and field duplicate sample results are less than five times the RL, for soil matrices a control 
limit of three times the RL is applied to the difference between the results. 

Results for duplicate samples are summarized in the following table. 
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Sample ID/Duplicate ID Analyte 
Sample 
Result 

Duplicate 
Result 

RPD 

AB03-WA16-01 / DUP-06 

Radium-226 3.26 2.97 9.3 % 

Thorium-234 2.43 1.95 21.9 % 

Actinium-228 2.00 1.40 35.3 % 

Bismuth-214 3.26 2.97 9.3 % 

Potassium-40 11.0 12.1 9.5 % 

Lead-212 1.89 1.35 33.3 % 

Lead-214 2.88 4.31 39.8 % 

Thallium-208 0.578 0.563 2.6 % 

AB03-GS07-01 / DUP-07 

Radium-226 2.56 2.47 3.6 % 

Thorium-234 2.13 1.95 8.8 % 

Actinium-228 2.09 1.88 10.6 % 

Bismuth-214 2.56 2.47 3.6 % 

Potassium-40 10.1 11.1 9.4 % 

Lead-212 1.68 1.52 10.0 % 

Lead-214 2.85 2.60 9.2 % 

Thallium-208 0.580 0.612 5.4 % 

AB03-BSA3-11 / DUP-10 

Radium-226 0.770 0.634 19.4 % 

Actinium-228 1.56 1.60 2.5 % 

Bismuth-212 3.19 1.65 Acceptable 

Bismuth-214 0.770 0.634 19.4 % 

Potassium-40 20.3 17.1 17.1 % 

Lead-212 1.71 1.49 13.8 % 

Lead-214 0.857 0.702 19.9 % 

Thallium-208 0.626 0.539 14.9 % 

The field duplicate samples exhibited acceptable results. 

6. Isotope Identification 

Sample results are qualified as non-detects if either of the following criteria are true: 

1. Sample result is less than the uncertainty and the MDC. 

2. Sample result has an uncertainty greater than the result (or indistinguishable from background) or the 
result is between the uncertainty and the MDC. 

If the sample result is less than the MDC and the result is less than the RL (0.5 pCi/g) the result is 
qualified as non-detect (U). If the result is less than the MDC and greater than the RL, the result is 
reported as estimated non-detect (UJ). 

Quantitative uncertainty is associated with sample results less than 1pCi/g and a reported uncertainty 
greater than 0.15 pCi/g or results greater than 1 pCi/g with a reported uncertainty greater than 0.15 times 
the result. These results are qualified "Q". 

No sample results were reported as detections but determined to be non-detect during validation. Sample 
results exhibiting quantitative uncertainty greater than the control limits and qualified "Q" are presented in 
the following table. 
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Sample Analyte Result Uncertainty MDC 

AB03-BSA3-01 Bismuth-212 2.28 0.867 0.717 

AB03-BSA3-06 Bismuth-212 2.34 0.888 0.730 

AB03-BSA3-07 Bismuth-212 1.98 0.802 0.698 

AB03-BSA3-09 Bismuth-212 2.24 0.951 0.864 

AB03-BSA3-10 
Actinium-228 1.09 0.376 0.323 

Bismuth-212 1.80 0.872 0.854 

AB03-BSA3-11 Bismuth-212 3.19 1.09 0.738 

AB03-BSA3-12 Bismuth-212 2.64 1.09 1.01 

AB03-BSA3-14 Bismuth-212 2.42 0.827 0.559 

AB03-BSA3-15 Bismuth-212 1.90 0.696 13:12 

AB03-GS07-01 Thorium-234 2.13 1.13 1.67 

AB03-GS08-01 
Bismuth-212 2.25 1.08 1.01 

Thorium-234 2.55 0.969 1.61 

AB03-GS09-01 
Bismuth-212 2.43 0.839 0.972 

Thorium-234 2.75 0.929 1.33 

AB03-GS10-01 Bismuth-212 2.49 0.802 0.427 

AB03-GS11-01 
Bismuth-212 2.43 0.910 0.783 

Thorium-234 1.30 0.722 1.26 

AB03-MH5-01 Bismuth-212 2.81 1.01 0.76 

AB03-MH6-01 Bismuth-212 1.86 0.571 0.374 

DUP-06 Thorium-234 1.95 0.807 1.20 

DUP-07 Thorium-234 1.95 1.06 1.44 

DUP-10 Bismuth-212 1.65 0.614 0.674 

7. System Performance and Overall Assessment 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR RADIOLOGICAL ANALYSES 
 

Radiological: USEPA 901.1 Reported
Performance 
Acceptable 

Not 
RequiredNo Yes No Yes 

Gamma Spectroscopy 

Tier II Validation        

Holding Times  X  X  

Reporting Limits (Units)  X  X  

Blanks 

  A. Method Blanks  X  X  

  B. Equipment and/or Field Blanks  X  X  

Laboratory Control Sample (LCS) Accuracy (%R)  X  X  

Laboratory Control Sample Duplicate (LCSD) %R X    X 

LCS/LCSD Precision (RPD) X    X 

Laboratory Duplicate Sample RPD  X  X  

Field Duplicate Sample RPD  X  X  

Isotope Identification  X  X  

Isotope Quantification  X X   

Note: 
%R = percent recovery 
RPD = relative percent difference 
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 160-31847-6
Project/Site: Cameron Area Mine Sites - En Pro Holding

Job ID: 160-31847-6

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: ARCADIS U.S., Inc.

Project: Cameron Area Mine Sites - En Pro Holding

Report Number: 160-31847-6

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results. 

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an ""as received"" basis unless otherwise indicated by the presence of a 
% solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 

sample-specific unless otherwise stated elsewhere in this narrative.

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 
receipt.

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report.

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT
The samples were received on 11/15/2018 1:50 PM; the samples arrived in good condition, properly preserved and, where required, on 

ice.  The temperatures of the 26 coolers at receipt time were 0.4º C, 0.7º C, 0.7º C, 0.9º C, 1.2º C, 1.3º C, 1.4º C, 2.2º C, 18.0º C, 18.0º C, 

18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, and 18.0º 
C.

Receipt Exceptions

TestAmerica St. Louis
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 160-31847-6
Project/Site: Cameron Area Mine Sites - En Pro Holding

Job ID: 160-31847-6 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

The Chain-of-Custody (COC) was incomplete as received and/or improperly completed.  The sampler's name was not documented on the 

COC. 

METALS ICP/MS

Samples AB03-BSA3-01 (160-31847-114), AB03-BSA3-02 (160-31847-115), AB03-BSA3-03 (160-31847-116), AB03-BSA3-04 
(160-31847-117), AB03-BSA3-05 (160-31847-118), AB03-BSA3-06 (160-31847-119), AB03-BSA3-07 (160-31847-120), AB03-BSA3-08 

(160-31847-121), AB03-BSA3-09 (160-31847-122), AB03-BSA3-10 (160-31847-123), AB03-BSA3-11 (160-31847-124), AB03-BSA3-12 
(160-31847-125), AB03-BSA3-13 (160-31847-126), AB03-BSA3-14 (160-31847-127), AB03-BSA3-15 (160-31847-128), AB03-GS05-01 

(160-31847-149), AB03-GS06-01 (160-31847-150), AB03-GS07-01 (160-31847-152), AB03-GS08-01 (160-31847-153), AB03-GS09-01 

(160-31847-154), AB03-GS10-01 (160-31847-155), AB03-GS11-01 (160-31847-156), AB03-MH5-01 (160-31847-215), AB03-MH6-01 
(160-31847-216), DUP-06 (160-31847-250), DUP-07 (160-31847-251) and DUP-10 (160-31847-254) were analyzed for Metals ICP/MS in 

accordance with SW 846. The samples were prepared on 12/12/2018 and 12/14/2018 and analyzed on 12/22/2018, 12/26/2018 and 
12/27/2018. 

Preparation Batches 160-405253 and 160-405772; Analytical Batch 160-407356: 
The following samples were diluted due to the abundance of non-target analytes: AB03-GS06-01 (160-31847-150), AB03-GS07-01 
(160-31847-152), AB03-GS07-01 (160-31847-152[MS]), AB03-GS07-01 (160-31847-152[MSD]), AB03-GS08-01 (160-31847-153), 

AB03-GS09-01 (160-31847-154), AB03-GS10-01 (160-31847-155), AB03-GS11-01 (160-31847-156), AB03-MH5-01 (160-31847-215), 
AB03-MH6-01 (160-31847-216), DUP-06 (160-31847-250), DUP-07 (160-31847-251), (160-31847-B-152-D PDS), (160-31847-B-152-D 
SD), (160-31847-B-213-A), (160-31847-B-213-B MS), (160-31847-B-213-C MSD), (160-31847-B-213-A PDS) and (160-31847-B-213-A 
SD).  Elevated reporting limits (RLs) are provided. 

Preparation Batches 160-405250, 160-405252, and 160-405252;  Analytical Batch 160-407608:
The following samples were diluted due to the abundance of non-target analytes: AB03-BSA3-01 (160-31847-114), AB03-BSA3-02 
(160-31847-115), AB03-BSA3-03 (160-31847-116), AB03-BSA3-04 (160-31847-117), AB03-BSA3-05 (160-31847-118), AB03-BSA3-06 
(160-31847-119), AB03-BSA3-07 (160-31847-120), AB03-BSA3-08 (160-31847-121), AB03-BSA3-09 (160-31847-122), AB03-BSA3-10 
(160-31847-123), AB03-BSA3-11 (160-31847-124), AB03-BSA3-11 (160-31847-124[MS]), AB03-BSA3-11 (160-31847-124[MSD]), 

AB03-BSA3-12 (160-31847-125), AB03-BSA3-13 (160-31847-126), AB03-BSA3-14 (160-31847-127), AB03-BSA3-15 (160-31847-128), 
AB03-GS05-01 (160-31847-149), (160-31847-B-124-A PDS), (160-31847-B-124-A SD), (160-31847-B-143-A), (160-31847-B-143-B MS), 
(160-31847-B-143-C MSD), (160-31847-B-143-A PDS), and (160-31847-B-143-A SD).  Elevated reporting limits (RLs) are provided.  

Preparation Batch 160-405773, Analytical Batch 160-407774: 

The following samples were diluted due to the abundance of non-target analytes: DUP-10 (160-31847-254), (160-31847-B-254-B MS), 
(160-31847-B-254-C MSD), (160-31847-B-254-A PDS), and (160-31847-B-254-A SD).  Elevated reporting limits (RLs) are provided.  

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

PERCENT SOLIDS

Samples AB03-BSA3-01 (160-31847-114), AB03-BSA3-02 (160-31847-115), AB03-BSA3-03 (160-31847-116), AB03-BSA3-04 

(160-31847-117), AB03-BSA3-05 (160-31847-118), AB03-BSA3-06 (160-31847-119), AB03-BSA3-07 (160-31847-120), AB03-BSA3-08 
(160-31847-121), AB03-BSA3-09 (160-31847-122), AB03-BSA3-10 (160-31847-123), AB03-BSA3-11 (160-31847-124), AB03-BSA3-12 

(160-31847-125), AB03-BSA3-13 (160-31847-126), AB03-BSA3-14 (160-31847-127), AB03-BSA3-15 (160-31847-128), AB03-GS05-01 
(160-31847-149), AB03-GS06-01 (160-31847-150), AB03-GS07-01 (160-31847-152), AB03-GS08-01 (160-31847-153), AB03-GS09-01 

(160-31847-154), AB03-GS10-01 (160-31847-155), AB03-GS11-01 (160-31847-156), AB03-MH5-01 (160-31847-215), AB03-MH6-01 

(160-31847-216), DUP-06 (160-31847-250), DUP-07 (160-31847-251) and DUP-10 (160-31847-254) were analyzed for percent solids in 
accordance with EPA Method 160.3 MOD. The samples were analyzed on 11/20/2018 and 11/21/2018. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

RADIUM-226 BY GAMMA SPEC (21 DAY INGROWTH)
Samples AB03-BSA3-01 (160-31847-114), AB03-BSA3-02 (160-31847-115), AB03-BSA3-03 (160-31847-116), AB03-BSA3-04 

(160-31847-117), AB03-BSA3-05 (160-31847-118), AB03-BSA3-06 (160-31847-119), AB03-BSA3-07 (160-31847-120), AB03-BSA3-08 
(160-31847-121), AB03-BSA3-09 (160-31847-122), AB03-BSA3-10 (160-31847-123), AB03-BSA3-11 (160-31847-124), AB03-BSA3-12 

(160-31847-125), AB03-BSA3-13 (160-31847-126), AB03-BSA3-14 (160-31847-127), AB03-BSA3-15 (160-31847-128), AB03-GS05-01 

(160-31847-149), AB03-GS06-01 (160-31847-150), AB03-GS07-01 (160-31847-152), AB03-GS08-01 (160-31847-153), AB03-GS09-01 
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 160-31847-6
Project/Site: Cameron Area Mine Sites - En Pro Holding

Job ID: 160-31847-6 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

(160-31847-154), AB03-GS10-01 (160-31847-155), AB03-GS11-01 (160-31847-156), AB03-MH5-01 (160-31847-215), AB03-MH6-01 

(160-31847-216), DUP-06 (160-31847-250), DUP-07 (160-31847-251) and DUP-10 (160-31847-254) were analyzed for Radium-226 by 
gamma spec (21 day ingrowth) in accordance with EPA 901.1. The samples were dried on 11/21/2018 and 11/23/2018, prepared on 

11/27/2018 and analyzed on 12/18/2018 and 12/19/2018. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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Login Sample Receipt Checklist

Client: ARCADIS U.S., Inc. Job Number: 160-31847-6

Login Number: 31847

Question Answer Comment

Creator: Vania, Ivan H

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

FalseIs the Field Sampler's name present on COC? Refer to Job Narrative for details.

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

N/AMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica St. Louis
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Definitions/Glossary
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Qualifiers

Metals

Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

Rad

Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Rad TICs

Qualifier Description

F Duplicate RPD exceeds the control limit

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)
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Method Summary
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method Method Description LaboratoryProtocol

SW8466020B Metals (ICP/MS) TAL SL

EPAMoisture Percent Moisture TAL SL

EPA901.1 Radium-226 & Other Gamma Emitters (GS) TAL SL

SW8463050B Preparation,  Metals TAL SL

NoneDry and Grind Preparation, Dry and Grind TAL SL

NoneFill_Geo-21 Fill Geometry, 21-Day In-Growth TAL SL

Protocol References:

EPA = US Environmental Protection Agency

None = None

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Sample Summary
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-31847-114 AB03-BSA3-01 Solid 11/06/18 09:34 11/15/18 13:50

160-31847-115 AB03-BSA3-02 Solid 11/06/18 09:13 11/15/18 13:50

160-31847-116 AB03-BSA3-03 Solid 11/06/18 09:21 11/15/18 13:50

160-31847-117 AB03-BSA3-04 Solid 11/06/18 09:23 11/15/18 13:50

160-31847-118 AB03-BSA3-05 Solid 11/06/18 09:24 11/15/18 13:50

160-31847-119 AB03-BSA3-06 Solid 11/06/18 09:14 11/15/18 13:50

160-31847-120 AB03-BSA3-07 Solid 11/06/18 09:16 11/15/18 13:50

160-31847-121 AB03-BSA3-08 Solid 11/06/18 09:35 11/15/18 13:50

160-31847-122 AB03-BSA3-09 Solid 11/06/18 09:31 11/15/18 13:50

160-31847-123 AB03-BSA3-10 Solid 11/06/18 09:33 11/15/18 13:50

160-31847-124 AB03-BSA3-11 Solid 11/06/18 09:37 11/15/18 13:50

160-31847-125 AB03-BSA3-12 Solid 11/06/18 09:25 11/15/18 13:50

160-31847-126 AB03-BSA3-13 Solid 11/06/18 09:28 11/15/18 13:50

160-31847-127 AB03-BSA3-14 Solid 11/06/18 09:41 11/15/18 13:50

160-31847-128 AB03-BSA3-15 Solid 11/06/18 09:17 11/15/18 13:50

160-31847-149 AB03-GS05-01 Solid 11/02/18 14:34 11/15/18 13:50

160-31847-150 AB03-GS06-01 Solid 11/06/18 13:49 11/15/18 13:50

160-31847-152 AB03-GS07-01 Solid 11/06/18 13:22 11/15/18 13:50

160-31847-153 AB03-GS08-01 Solid 11/02/18 14:45 11/15/18 13:50

160-31847-154 AB03-GS09-01 Solid 11/02/18 14:26 11/15/18 13:50

160-31847-155 AB03-GS10-01 Solid 11/07/18 15:18 11/15/18 13:50

160-31847-156 AB03-GS11-01 Solid 11/07/18 15:04 11/15/18 13:50

160-31847-215 AB03-MH5-01 Solid 11/07/18 15:00 11/15/18 13:50

160-31847-216 AB03-MH6-01 Solid 11/07/18 14:50 11/15/18 13:50

160-31847-250 DUP-06 Solid 11/14/18 00:00 11/15/18 13:50

160-31847-251 DUP-07 Solid 11/14/18 00:00 11/15/18 13:50

160-31847-254 DUP-10 Solid 11/06/18 00:00 11/15/18 13:50
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Client Sample Results
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-114Client Sample ID: AB03-BSA3-01
Matrix: SolidDate Collected: 11/06/18 09:34

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.941

(2σ+/-)

0.254

(2σ+/-)

112/18/18 03:1611/27/18 02:30pCi/g0.2090.500

RL MDC

0.235

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 02:30 12/18/18 03:16 11.200.6940.690U0.654Thorium-234

Ac-228 1.90 0.255 0.320 0.150 pCi/g 11/27/18 02:30 12/18/18 03:16 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.28 0.834 0.867 0.717 pCi/g 11/27/18 02:30 12/18/18 03:16 1

Bi-214 0.941 0.235 0.254 0.209 pCi/g 11/27/18 02:30 12/18/18 03:16 1

K-40 19.0 1.90 2.71 0.644 pCi/g 11/27/18 02:30 12/18/18 03:16 1

Pb-212 1.85 0.164 0.290 0.119 pCi/g 11/27/18 02:30 12/18/18 03:16 1

Pb-214 0.733 0.166 0.183 0.173 pCi/g 11/27/18 02:30 12/18/18 03:16 1

Tl-208 0.530 0.0911 0.106 0.0655 pCi/g 11/27/18 02:30 12/18/18 03:16 1

Lab Sample ID: 160-31847-114Client Sample ID: AB03-BSA3-01
Matrix: SolidDate Collected: 11/06/18 09:34

Percent Solids: 96.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 4.5 1.8 mg/Kg ☼ 12/12/18 10:50 12/26/18 13:56 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.2 0.90 mg/Kg 12/12/18 10:50 12/26/18 13:56 10☼Molybdenum ND

2.2 1.4 mg/Kg 12/12/18 10:50 12/26/18 13:56 10☼Selenium 2.8

0.45 0.18 mg/Kg 12/12/18 10:50 12/26/18 13:56 10☼Uranium 0.84

4.5 1.8 mg/Kg 12/12/18 10:50 12/26/18 13:56 10☼Vanadium 57

Lab Sample ID: 160-31847-115Client Sample ID: AB03-BSA3-02
Matrix: SolidDate Collected: 11/06/18 09:13

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.11

(2σ+/-)

0.263

(2σ+/-)

112/18/18 03:1811/27/18 02:30pCi/g0.1910.500

RL MDC

0.229

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 02:30 12/18/18 03:18 11.400.6930.691U0.415Thorium-234

Ac-228 1.39 0.372 0.405 0.461 pCi/g 11/27/18 02:30 12/18/18 03:18 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.11 0.229 0.263 0.191 pCi/g 11/27/18 02:30 12/18/18 03:18 1

K-40 19.5 2.36 3.26 1.10 pCi/g 11/27/18 02:30 12/18/18 03:18 1

Pb-212 1.61 0.187 0.267 0.173 pCi/g 11/27/18 02:30 12/18/18 03:18 1

Pb-214 0.968 0.228 0.254 0.208 pCi/g 11/27/18 02:30 12/18/18 03:18 1

Tl-208 0.571 0.123 0.140 0.0977 pCi/g 11/27/18 02:30 12/18/18 03:18 1
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Client Sample Results
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-115Client Sample ID: AB03-BSA3-02
Matrix: SolidDate Collected: 11/06/18 09:13

Percent Solids: 96.2Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 4.8 1.9 mg/Kg ☼ 12/12/18 10:50 12/26/18 14:03 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.96 mg/Kg 12/12/18 10:50 12/26/18 14:03 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/12/18 10:50 12/26/18 14:03 10☼Selenium 3.2

0.48 0.19 mg/Kg 12/12/18 10:50 12/26/18 14:03 10☼Uranium 0.89

4.8 1.9 mg/Kg 12/12/18 10:50 12/26/18 14:03 10☼Vanadium 56

Lab Sample ID: 160-31847-116Client Sample ID: AB03-BSA3-03
Matrix: SolidDate Collected: 11/06/18 09:21

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.725

(2σ+/-)

0.166

(2σ+/-)

112/18/18 06:0311/27/18 02:30pCi/g0.1190.500

RL MDC

0.148

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 02:30 12/18/18 06:03 12.490.6720.672U0.123Thorium-234

Ac-228 1.47 0.222 0.268 0.110 pCi/g 11/27/18 02:30 12/18/18 06:03 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.725 0.148 0.166 0.119 pCi/g 11/27/18 02:30 12/18/18 06:03 1

K-40 19.4 1.71 2.62 0.563 pCi/g 11/27/18 02:30 12/18/18 06:03 1

Pb-212 1.43 0.134 0.228 0.117 pCi/g 11/27/18 02:30 12/18/18 06:03 1

Pb-214 0.737 0.120 0.142 0.140 pCi/g 11/27/18 02:30 12/18/18 06:03 1

Tl-208 0.500 0.0807 0.0959 0.0571 pCi/g 11/27/18 02:30 12/18/18 06:03 1

Lab Sample ID: 160-31847-116Client Sample ID: AB03-BSA3-03
Matrix: SolidDate Collected: 11/06/18 09:21

Percent Solids: 96.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.9 J 5.1 2.0 mg/Kg ☼ 12/12/18 10:50 12/26/18 14:10 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/12/18 10:50 12/26/18 14:10 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 10:50 12/26/18 14:10 10☼Selenium 3.5

0.51 0.20 mg/Kg 12/12/18 10:50 12/26/18 14:10 10☼Uranium 0.93

5.1 2.0 mg/Kg 12/12/18 10:50 12/26/18 14:10 10☼Vanadium 53

Lab Sample ID: 160-31847-117Client Sample ID: AB03-BSA3-04
Matrix: SolidDate Collected: 11/06/18 09:23

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.587

(2σ+/-)

0.171

(2σ+/-)

112/18/18 06:0511/27/18 02:30pCi/g0.1600.500

RL MDC

0.161

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 02:30 12/18/18 06:05 11.350.7740.769U0.743Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-117Client Sample ID: AB03-BSA3-04
Matrix: SolidDate Collected: 11/06/18 09:23

Date Received: 11/15/18 13:50

Ac-228 1.64 0.246 0.297 0.155 pCi/g 11/27/18 02:30 12/18/18 06:05 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.587 0.161 0.171 0.160 pCi/g 11/27/18 02:30 12/18/18 06:05 1

K-40 19.1 2.10 2.85 0.967 pCi/g 11/27/18 02:30 12/18/18 06:05 1

Pb-212 1.69 0.167 0.243 0.139 pCi/g 11/27/18 02:30 12/18/18 06:05 1

Pb-214 0.725 0.159 0.175 0.149 pCi/g 11/27/18 02:30 12/18/18 06:05 1

Tl-208 0.523 0.106 0.119 0.0878 pCi/g 11/27/18 02:30 12/18/18 06:05 1

Lab Sample ID: 160-31847-117Client Sample ID: AB03-BSA3-04
Matrix: SolidDate Collected: 11/06/18 09:23

Percent Solids: 96.7Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.1 J 4.6 1.9 mg/Kg ☼ 12/12/18 10:50 12/26/18 14:17 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.93 mg/Kg 12/12/18 10:50 12/26/18 14:17 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/12/18 10:50 12/26/18 14:17 10☼Selenium 2.6

0.46 0.19 mg/Kg 12/12/18 10:50 12/26/18 14:17 10☼Uranium 0.82

4.6 1.9 mg/Kg 12/12/18 10:50 12/26/18 14:17 10☼Vanadium 45

Lab Sample ID: 160-31847-118Client Sample ID: AB03-BSA3-05
Matrix: SolidDate Collected: 11/06/18 09:24

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.741

(2σ+/-)

0.194

(2σ+/-)

112/18/18 06:0411/27/18 02:30pCi/g0.1550.500

RL MDC

0.178

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 02:30 12/18/18 06:04 11.170.6440.639U0.724Thorium-234

Ac-228 1.55 0.258 0.303 0.203 pCi/g 11/27/18 02:30 12/18/18 06:04 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.741 0.178 0.194 0.155 pCi/g 11/27/18 02:30 12/18/18 06:04 1

K-40 15.4 1.88 2.46 0.612 pCi/g 11/27/18 02:30 12/18/18 06:04 1

Pb-212 1.56 0.168 0.262 0.154 pCi/g 11/27/18 02:30 12/18/18 06:04 1

Pb-214 0.623 0.170 0.182 0.224 pCi/g 11/27/18 02:30 12/18/18 06:04 1

Tl-208 0.585 0.100 0.117 0.0620 pCi/g 11/27/18 02:30 12/18/18 06:04 1

Lab Sample ID: 160-31847-118Client Sample ID: AB03-BSA3-05
Matrix: SolidDate Collected: 11/06/18 09:24

Percent Solids: 95.2Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.3 J 5.0 2.0 mg/Kg ☼ 12/12/18 10:50 12/26/18 14:23 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 0.99 mg/Kg 12/12/18 10:50 12/26/18 14:23 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 10:50 12/26/18 14:23 10☼Selenium 2.7

0.50 0.20 mg/Kg 12/12/18 10:50 12/26/18 14:23 10☼Uranium 0.81
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Client Sample Results
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-118Client Sample ID: AB03-BSA3-05
Matrix: SolidDate Collected: 11/06/18 09:24

Percent Solids: 95.2Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 59 5.0 2.0 mg/Kg ☼ 12/12/18 10:50 12/26/18 14:23 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-31847-119Client Sample ID: AB03-BSA3-06
Matrix: SolidDate Collected: 11/06/18 09:14

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.824

(2σ+/-)

0.196

(2σ+/-)

112/18/18 06:0411/27/18 02:30pCi/g0.1500.500

RL MDC

0.176

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 02:30 12/18/18 06:04 11.170.7080.706U0.429Thorium-234

Ac-228 1.62 0.307 0.349 0.164 pCi/g 11/27/18 02:30 12/18/18 06:04 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.34 0.854 0.888 0.730 pCi/g 11/27/18 02:30 12/18/18 06:04 1

Bi-214 0.824 0.176 0.196 0.150 pCi/g 11/27/18 02:30 12/18/18 06:04 1

K-40 17.3 1.92 2.61 0.947 pCi/g 11/27/18 02:30 12/18/18 06:04 1

Pb-212 1.41 0.156 0.240 0.150 pCi/g 11/27/18 02:30 12/18/18 06:04 1

Pb-214 0.736 0.184 0.199 0.175 pCi/g 11/27/18 02:30 12/18/18 06:04 1

Tl-208 0.514 0.124 0.135 0.103 pCi/g 11/27/18 02:30 12/18/18 06:04 1

Lab Sample ID: 160-31847-119Client Sample ID: AB03-BSA3-06
Matrix: SolidDate Collected: 11/06/18 09:14

Percent Solids: 95.7Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.6 J 4.7 1.9 mg/Kg ☼ 12/12/18 10:50 12/26/18 14:30 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.94 mg/Kg 12/12/18 10:50 12/26/18 14:30 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/12/18 10:50 12/26/18 14:30 10☼Selenium 2.8

0.47 0.19 mg/Kg 12/12/18 10:50 12/26/18 14:30 10☼Uranium 0.79

4.7 1.9 mg/Kg 12/12/18 10:50 12/26/18 14:30 10☼Vanadium 62

Lab Sample ID: 160-31847-120Client Sample ID: AB03-BSA3-07
Matrix: SolidDate Collected: 11/06/18 09:16

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.797

(2σ+/-)

0.184

(2σ+/-)

112/18/18 06:0711/27/18 02:30pCi/g0.1400.500

RL MDC

0.165

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 02:30 12/18/18 06:07 11.180.7200.718U0.573Thorium-234

Ac-228 1.47 0.203 0.252 0.0891 pCi/g 11/27/18 02:30 12/18/18 06:07 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-120Client Sample ID: AB03-BSA3-07
Matrix: SolidDate Collected: 11/06/18 09:16

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Bi-212 1.98 0.775 0.802 0.698 pCi/g 11/27/18 02:30 12/18/18 06:07 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.797 0.165 0.184 0.140 pCi/g 11/27/18 02:30 12/18/18 06:07 1

K-40 15.9 1.77 2.41 0.663 pCi/g 11/27/18 02:30 12/18/18 06:07 1

Pb-212 1.18 0.144 0.210 0.137 pCi/g 11/27/18 02:30 12/18/18 06:07 1

Pb-214 0.942 0.147 0.176 0.136 pCi/g 11/27/18 02:30 12/18/18 06:07 1

Tl-208 0.397 0.0776 0.0878 0.0555 pCi/g 11/27/18 02:30 12/18/18 06:07 1

Lab Sample ID: 160-31847-120Client Sample ID: AB03-BSA3-07
Matrix: SolidDate Collected: 11/06/18 09:16

Percent Solids: 95.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.8 J 5.2 2.1 mg/Kg ☼ 12/12/18 10:50 12/26/18 14:37 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.0 mg/Kg 12/12/18 10:50 12/26/18 14:37 10☼Molybdenum ND

2.6 1.7 mg/Kg 12/12/18 10:50 12/26/18 14:37 10☼Selenium 2.7

0.52 0.21 mg/Kg 12/12/18 10:50 12/26/18 14:37 10☼Uranium 0.91

5.2 2.1 mg/Kg 12/12/18 10:50 12/26/18 14:37 10☼Vanadium 53

Lab Sample ID: 160-31847-121Client Sample ID: AB03-BSA3-08
Matrix: SolidDate Collected: 11/06/18 09:35

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.828

(2σ+/-)

0.241

(2σ+/-)

112/18/18 06:0411/27/18 02:30pCi/g0.1940.500

RL MDC

0.221

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 02:30 12/18/18 06:04 11.460.8920.891U0.296Thorium-234

Ac-228 1.85 0.304 0.372 0.188 pCi/g 11/27/18 02:30 12/18/18 06:04 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.828 0.221 0.241 0.194 pCi/g 11/27/18 02:30 12/18/18 06:04 1

K-40 19.5 2.27 3.19 1.04 pCi/g 11/27/18 02:30 12/18/18 06:04 1

Pb-212 1.51 0.171 0.246 0.159 pCi/g 11/27/18 02:30 12/18/18 06:04 1

Pb-214 1.07 0.202 0.237 0.167 pCi/g 11/27/18 02:30 12/18/18 06:04 1

Tl-208 0.614 0.117 0.137 0.0830 pCi/g 11/27/18 02:30 12/18/18 06:04 1

Lab Sample ID: 160-31847-121Client Sample ID: AB03-BSA3-08
Matrix: SolidDate Collected: 11/06/18 09:35

Percent Solids: 95.8Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.4 J 4.7 1.9 mg/Kg ☼ 12/12/18 10:50 12/26/18 15:04 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.95 mg/Kg 12/12/18 10:50 12/26/18 15:04 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/12/18 10:50 12/26/18 15:04 10☼Selenium 3.2
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Client Sample Results
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-121Client Sample ID: AB03-BSA3-08
Matrix: SolidDate Collected: 11/06/18 09:35

Percent Solids: 95.8Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 0.94 0.47 0.19 mg/Kg ☼ 12/12/18 10:50 12/26/18 15:04 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.7 1.9 mg/Kg 12/12/18 10:50 12/26/18 15:04 10☼Vanadium 58

Lab Sample ID: 160-31847-122Client Sample ID: AB03-BSA3-09
Matrix: SolidDate Collected: 11/06/18 09:31

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.539

(2σ+/-)

0.167

(2σ+/-)

112/18/18 06:0511/27/18 02:30pCi/g0.1500.500

RL MDC

0.157

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 02:30 12/18/18 06:05 13.210.9820.978U-0.860Thorium-234

Ac-228 1.59 0.346 0.382 0.192 pCi/g 11/27/18 02:30 12/18/18 06:05 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.24 0.922 0.951 0.864 pCi/g 11/27/18 02:30 12/18/18 06:05 1

Bi-214 0.539 0.157 0.167 0.150 pCi/g 11/27/18 02:30 12/18/18 06:05 1

K-40 18.2 2.15 2.84 0.700 pCi/g 11/27/18 02:30 12/18/18 06:05 1

Pb-212 1.97 0.177 0.310 0.116 pCi/g 11/27/18 02:30 12/18/18 06:05 1

Pb-214 0.860 0.205 0.224 0.180 pCi/g 11/27/18 02:30 12/18/18 06:05 1

Tl-208 0.617 0.110 0.128 0.0627 pCi/g 11/27/18 02:30 12/18/18 06:05 1

Lab Sample ID: 160-31847-122Client Sample ID: AB03-BSA3-09
Matrix: SolidDate Collected: 11/06/18 09:31

Percent Solids: 95.4Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.3 J 4.5 1.8 mg/Kg ☼ 12/12/18 10:50 12/26/18 15:10 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.91 mg/Kg 12/12/18 10:50 12/26/18 15:10 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/12/18 10:50 12/26/18 15:10 10☼Selenium 1.6 J

0.45 0.18 mg/Kg 12/12/18 10:50 12/26/18 15:10 10☼Uranium 0.75

4.5 1.8 mg/Kg 12/12/18 10:50 12/26/18 15:10 10☼Vanadium 54

Lab Sample ID: 160-31847-123Client Sample ID: AB03-BSA3-10
Matrix: SolidDate Collected: 11/06/18 09:33

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.935

(2σ+/-)

0.229

(2σ+/-)

112/18/18 06:0611/27/18 02:30pCi/g0.1590.500

RL MDC

0.208

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 02:30 12/18/18 06:06 11.850.7730.772U0.134Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-123Client Sample ID: AB03-BSA3-10
Matrix: SolidDate Collected: 11/06/18 09:33

Date Received: 11/15/18 13:50

Ac-228 1.09 0.359 0.376 0.323 pCi/g 11/27/18 02:30 12/18/18 06:06 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.80 0.851 0.872 0.854 pCi/g 11/27/18 02:30 12/18/18 06:06 1

Bi-214 0.935 0.208 0.229 0.159 pCi/g 11/27/18 02:30 12/18/18 06:06 1

K-40 17.9 1.95 2.68 0.591 pCi/g 11/27/18 02:30 12/18/18 06:06 1

Pb-212 1.26 0.147 0.220 0.159 pCi/g 11/27/18 02:30 12/18/18 06:06 1

Pb-214 0.914 0.137 0.167 0.103 pCi/g 11/27/18 02:30 12/18/18 06:06 1

Tl-208 0.464 0.105 0.116 0.0879 pCi/g 11/27/18 02:30 12/18/18 06:06 1

Lab Sample ID: 160-31847-123Client Sample ID: AB03-BSA3-10
Matrix: SolidDate Collected: 11/06/18 09:33

Percent Solids: 96.6Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.5 J 5.1 2.0 mg/Kg ☼ 12/12/18 10:50 12/26/18 15:17 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/12/18 10:50 12/26/18 15:17 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 10:50 12/26/18 15:17 10☼Selenium 2.5

0.51 0.20 mg/Kg 12/12/18 10:50 12/26/18 15:17 10☼Uranium 0.97

5.1 2.0 mg/Kg 12/12/18 10:50 12/26/18 15:17 10☼Vanadium 55

Lab Sample ID: 160-31847-124Client Sample ID: AB03-BSA3-11
Matrix: SolidDate Collected: 11/06/18 09:37

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.770

(2σ+/-)

0.244

(2σ+/-)

112/18/18 06:1011/27/18 02:30pCi/g0.2240.500

RL MDC

0.231

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 02:30 12/18/18 06:10 11.360.7370.730U0.919Thorium-234

Ac-228 1.56 0.300 0.339 0.255 pCi/g 11/27/18 02:30 12/18/18 06:10 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.19 1.04 1.09 0.738 pCi/g 11/27/18 02:30 12/18/18 06:10 1

Bi-214 0.770 0.231 0.244 0.224 pCi/g 11/27/18 02:30 12/18/18 06:10 1

K-40 20.3 2.57 3.30 0.799 pCi/g 11/27/18 02:30 12/18/18 06:10 1

Pb-212 1.71 0.189 0.290 0.142 pCi/g 11/27/18 02:30 12/18/18 06:10 1

Pb-214 0.857 0.201 0.220 0.233 pCi/g 11/27/18 02:30 12/18/18 06:10 1

Tl-208 0.626 0.113 0.131 0.0550 pCi/g 11/27/18 02:30 12/18/18 06:10 1

Lab Sample ID: 160-31847-124Client Sample ID: AB03-BSA3-11
Matrix: SolidDate Collected: 11/06/18 09:37

Percent Solids: 94.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 5.1 2.1 mg/Kg ☼ 12/12/18 10:50 12/26/18 15:24 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.0 mg/Kg 12/12/18 10:50 12/26/18 15:24 10☼Molybdenum ND
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Client Sample Results
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-124Client Sample ID: AB03-BSA3-11
Matrix: SolidDate Collected: 11/06/18 09:37

Percent Solids: 94.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Selenium 2.1 J 2.6 1.6 mg/Kg ☼ 12/12/18 10:50 12/26/18 15:24 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.51 0.21 mg/Kg 12/12/18 10:50 12/26/18 15:24 10☼Uranium 0.56

5.1 2.1 mg/Kg 12/12/18 10:50 12/26/18 15:24 10☼Vanadium 39

Lab Sample ID: 160-31847-125Client Sample ID: AB03-BSA3-12
Matrix: SolidDate Collected: 11/06/18 09:25

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.822

(2σ+/-)

0.214

(2σ+/-)

112/18/18 06:0611/27/18 02:30pCi/g0.2140.500

RL MDC

0.197

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 02:30 12/18/18 06:06 11.400.7810.767U1.32Thorium-234

Ac-228 2.36 0.371 0.442 0.211 pCi/g 11/27/18 02:30 12/18/18 06:06 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.64 1.06 1.09 1.01 pCi/g 11/27/18 02:30 12/18/18 06:06 1

Bi-214 0.822 0.197 0.214 0.214 pCi/g 11/27/18 02:30 12/18/18 06:06 1

K-40 19.6 2.37 3.09 0.767 pCi/g 11/27/18 02:30 12/18/18 06:06 1

Pb-212 2.05 0.180 0.280 0.119 pCi/g 11/27/18 02:30 12/18/18 06:06 1

Pb-214 0.987 0.185 0.211 0.162 pCi/g 11/27/18 02:30 12/18/18 06:06 1

Tl-208 0.761 0.126 0.148 0.0771 pCi/g 11/27/18 02:30 12/18/18 06:06 1

Lab Sample ID: 160-31847-125Client Sample ID: AB03-BSA3-12
Matrix: SolidDate Collected: 11/06/18 09:25

Percent Solids: 95.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.6 J 5.2 2.1 mg/Kg ☼ 12/12/18 10:50 12/26/18 15:57 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.0 mg/Kg 12/12/18 10:50 12/26/18 15:57 10☼Molybdenum ND

2.6 1.7 mg/Kg 12/12/18 10:50 12/26/18 15:57 10☼Selenium 3.5

0.52 0.21 mg/Kg 12/12/18 10:50 12/26/18 15:57 10☼Uranium 0.89

5.2 2.1 mg/Kg 12/12/18 10:50 12/26/18 15:57 10☼Vanadium 70

Lab Sample ID: 160-31847-126Client Sample ID: AB03-BSA3-13
Matrix: SolidDate Collected: 11/06/18 09:28

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.665

(2σ+/-)

0.176

(2σ+/-)

112/18/18 06:5411/27/18 02:30pCi/g0.1390.500

RL MDC

0.162

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 02:30 12/18/18 06:54 12.271.361.36U-0.463Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-126Client Sample ID: AB03-BSA3-13
Matrix: SolidDate Collected: 11/06/18 09:28

Date Received: 11/15/18 13:50

Ac-228 1.18 0.183 0.219 0.137 pCi/g 11/27/18 02:30 12/18/18 06:54 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.665 0.162 0.176 0.139 pCi/g 11/27/18 02:30 12/18/18 06:54 1

K-40 17.3 1.69 2.45 0.614 pCi/g 11/27/18 02:30 12/18/18 06:54 1

Pb-212 1.25 0.130 0.208 0.111 pCi/g 11/27/18 02:30 12/18/18 06:54 1

Pb-214 0.656 0.113 0.132 0.137 pCi/g 11/27/18 02:30 12/18/18 06:54 1

Tl-208 0.399 0.0793 0.0894 0.0561 pCi/g 11/27/18 02:30 12/18/18 06:54 1

Lab Sample ID: 160-31847-126Client Sample ID: AB03-BSA3-13
Matrix: SolidDate Collected: 11/06/18 09:28

Percent Solids: 96.7Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.0 J 4.5 1.8 mg/Kg ☼ 12/12/18 10:50 12/26/18 16:04 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.2 0.90 mg/Kg 12/12/18 10:50 12/26/18 16:04 10☼Molybdenum ND

2.2 1.4 mg/Kg 12/12/18 10:50 12/26/18 16:04 10☼Selenium 2.3

0.45 0.18 mg/Kg 12/12/18 10:50 12/26/18 16:04 10☼Uranium 1.0

4.5 1.8 mg/Kg 12/12/18 10:50 12/26/18 16:04 10☼Vanadium 43

Lab Sample ID: 160-31847-127Client Sample ID: AB03-BSA3-14
Matrix: SolidDate Collected: 11/06/18 09:41

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.848

(2σ+/-)

0.238

(2σ+/-)

112/18/18 06:5511/27/18 02:30pCi/g0.2030.500

RL MDC

0.221

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 02:30 12/18/18 06:55 11.540.9120.912U0.158Thorium-234

Ac-228 1.85 0.263 0.323 0.196 pCi/g 11/27/18 02:30 12/18/18 06:55 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.42 0.790 0.827 0.559 pCi/g 11/27/18 02:30 12/18/18 06:55 1

Bi-214 0.848 0.221 0.238 0.203 pCi/g 11/27/18 02:30 12/18/18 06:55 1

K-40 22.1 2.29 3.20 0.841 pCi/g 11/27/18 02:30 12/18/18 06:55 1

Pb-212 1.68 0.178 0.249 0.149 pCi/g 11/27/18 02:30 12/18/18 06:55 1

Pb-214 0.813 0.185 0.202 0.226 pCi/g 11/27/18 02:30 12/18/18 06:55 1

Tl-208 0.621 0.121 0.136 0.0967 pCi/g 11/27/18 02:30 12/18/18 06:55 1

Lab Sample ID: 160-31847-127Client Sample ID: AB03-BSA3-14
Matrix: SolidDate Collected: 11/06/18 09:41

Percent Solids: 94.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.4 4.6 1.8 mg/Kg ☼ 12/12/18 10:50 12/26/18 16:31 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.91 mg/Kg 12/12/18 10:50 12/26/18 16:31 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/12/18 10:50 12/26/18 16:31 10☼Selenium 4.2
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Client Sample Results
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-127Client Sample ID: AB03-BSA3-14
Matrix: SolidDate Collected: 11/06/18 09:41

Percent Solids: 94.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 0.73 0.46 0.18 mg/Kg ☼ 12/12/18 10:50 12/26/18 16:31 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.6 1.8 mg/Kg 12/12/18 10:50 12/26/18 16:31 10☼Vanadium 45

Lab Sample ID: 160-31847-128Client Sample ID: AB03-BSA3-15
Matrix: SolidDate Collected: 11/06/18 09:17

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.628

(2σ+/-)

0.152

(2σ+/-)

112/18/18 06:5711/27/18 13:54pCi/g0.1170.500

RL MDC

0.137

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 06:57 11.090.6090.606U0.609Thorium-234

Ac-228 1.11 0.199 0.229 0.182 pCi/g 11/27/18 13:54 12/18/18 06:57 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.90 0.668 0.696 0.550 pCi/g 11/27/18 13:54 12/18/18 06:57 1

Bi-214 0.628 0.137 0.152 0.117 pCi/g 11/27/18 13:54 12/18/18 06:57 1

K-40 14.9 1.65 2.24 0.618 pCi/g 11/27/18 13:54 12/18/18 06:57 1

Pb-212 1.02 0.126 0.183 0.113 pCi/g 11/27/18 13:54 12/18/18 06:57 1

Pb-214 0.676 0.156 0.171 0.145 pCi/g 11/27/18 13:54 12/18/18 06:57 1

Tl-208 0.384 0.0744 0.0845 0.0530 pCi/g 11/27/18 13:54 12/18/18 06:57 1

Lab Sample ID: 160-31847-128Client Sample ID: AB03-BSA3-15
Matrix: SolidDate Collected: 11/06/18 09:17

Percent Solids: 96.6Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.7 J 4.3 1.7 mg/Kg ☼ 12/12/18 10:50 12/26/18 16:38 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.2 0.87 mg/Kg 12/12/18 10:50 12/26/18 16:38 10☼Molybdenum ND

2.2 1.4 mg/Kg 12/12/18 10:50 12/26/18 16:38 10☼Selenium 2.2

0.43 0.17 mg/Kg 12/12/18 10:50 12/26/18 16:38 10☼Uranium 0.87

4.3 1.7 mg/Kg 12/12/18 10:50 12/26/18 16:38 10☼Vanadium 44

Lab Sample ID: 160-31847-149Client Sample ID: AB03-GS05-01
Matrix: SolidDate Collected: 11/02/18 14:34

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.71

(2σ+/-)

0.323

(2σ+/-)

112/18/18 09:2711/27/18 15:56pCi/g0.2080.500

RL MDC

0.272

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 15:56 12/18/18 09:27 11.530.8900.880U1.19Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-149Client Sample ID: AB03-GS05-01
Matrix: SolidDate Collected: 11/02/18 14:34

Date Received: 11/15/18 13:50

Ac-228 2.05 0.308 0.372 0.188 pCi/g 11/27/18 15:56 12/18/18 09:27 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.71 0.272 0.323 0.208 pCi/g 11/27/18 15:56 12/18/18 09:27 1

K-40 12.5 1.70 2.12 0.806 pCi/g 11/27/18 15:56 12/18/18 09:27 1

Pb-212 2.05 0.190 0.286 0.153 pCi/g 11/27/18 15:56 12/18/18 09:27 1

Pb-214 1.88 0.266 0.327 0.214 pCi/g 11/27/18 15:56 12/18/18 09:27 1

Tl-208 0.733 0.123 0.143 0.0854 pCi/g 11/27/18 15:56 12/18/18 09:27 1

Lab Sample ID: 160-31847-149Client Sample ID: AB03-GS05-01
Matrix: SolidDate Collected: 11/02/18 14:34

Percent Solids: 94.8Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.8 J 5.2 2.1 mg/Kg ☼ 12/12/18 11:05 12/26/18 20:26 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.0 mg/Kg 12/12/18 11:05 12/26/18 20:26 10☼Molybdenum ND

2.6 1.7 mg/Kg 12/12/18 11:05 12/26/18 20:26 10☼Selenium 2.6

0.52 0.21 mg/Kg 12/12/18 11:05 12/26/18 20:26 10☼Uranium 3.0

5.2 2.1 mg/Kg 12/12/18 11:05 12/26/18 20:26 10☼Vanadium 62

Lab Sample ID: 160-31847-150Client Sample ID: AB03-GS06-01
Matrix: SolidDate Collected: 11/06/18 13:49

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.44

(2σ+/-)

0.270

(2σ+/-)

112/18/18 09:2711/27/18 15:56pCi/g0.1520.500

RL MDC

0.224

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 15:56 12/18/18 09:27 11.330.7380.727U1.09Thorium-234

Ac-228 2.00 0.313 0.374 0.249 pCi/g 11/27/18 15:56 12/18/18 09:27 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.44 0.224 0.270 0.152 pCi/g 11/27/18 15:56 12/18/18 09:27 1

K-40 17.7 2.04 2.73 0.624 pCi/g 11/27/18 15:56 12/18/18 09:27 1

Pb-212 1.72 0.179 0.286 0.166 pCi/g 11/27/18 15:56 12/18/18 09:27 1

Pb-214 1.24 0.181 0.222 0.166 pCi/g 11/27/18 15:56 12/18/18 09:27 1

Tl-208 0.702 0.122 0.142 0.0837 pCi/g 11/27/18 15:56 12/18/18 09:27 1

Lab Sample ID: 160-31847-150Client Sample ID: AB03-GS06-01
Matrix: SolidDate Collected: 11/06/18 13:49

Percent Solids: 96.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 6.7 4.5 1.8 mg/Kg ☼ 12/12/18 11:02 12/22/18 02:54 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.91 mg/Kg 12/12/18 11:02 12/22/18 02:54 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/12/18 11:02 12/22/18 02:54 10☼Selenium 18

0.45 0.18 mg/Kg 12/12/18 11:02 12/22/18 02:54 10☼Uranium 2.8
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Client Sample Results
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-150Client Sample ID: AB03-GS06-01
Matrix: SolidDate Collected: 11/06/18 13:49

Percent Solids: 96.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 36 4.5 1.8 mg/Kg ☼ 12/12/18 11:02 12/22/18 02:54 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-31847-152Client Sample ID: AB03-GS07-01
Matrix: SolidDate Collected: 11/06/18 13:22

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.56

(2σ+/-)

0.446

(2σ+/-)

112/18/18 09:2711/27/18 15:56pCi/g0.2280.500

RL MDC

0.334

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 15:56 12/18/18 09:27 11.671.131.102.13Thorium-234

Ac-228 2.09 0.332 0.409 0.254 pCi/g 11/27/18 15:56 12/18/18 09:27 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 2.56 0.334 0.446 0.228 pCi/g 11/27/18 15:56 12/18/18 09:27 1

K-40 10.1 1.60 1.97 0.781 pCi/g 11/27/18 15:56 12/18/18 09:27 1

Pb-212 1.68 0.191 0.275 0.189 pCi/g 11/27/18 15:56 12/18/18 09:27 1

Pb-214 2.85 0.300 0.444 0.250 pCi/g 11/27/18 15:56 12/18/18 09:27 1

Tl-208 0.580 0.123 0.140 0.106 pCi/g 11/27/18 15:56 12/18/18 09:27 1

Lab Sample ID: 160-31847-152Client Sample ID: AB03-GS07-01
Matrix: SolidDate Collected: 11/06/18 13:22

Percent Solids: 96.2Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.9 J 4.6 1.8 mg/Kg ☼ 12/12/18 11:02 12/22/18 03:00 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.92 mg/Kg 12/12/18 11:02 12/22/18 03:00 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/12/18 11:02 12/22/18 03:00 10☼Selenium ND

0.46 0.18 mg/Kg 12/12/18 11:02 12/22/18 03:00 10☼Uranium 2.7

4.6 1.8 mg/Kg 12/12/18 11:02 12/22/18 03:00 10☼Vanadium 59

Lab Sample ID: 160-31847-153Client Sample ID: AB03-GS08-01
Matrix: SolidDate Collected: 11/02/18 14:45

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 3.49

(2σ+/-)

0.488

(2σ+/-)

112/18/18 09:2811/27/18 15:56pCi/g0.1510.500

RL MDC

0.326

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 15:56 12/18/18 09:28 11.610.9690.9272.55Thorium-234

Ac-228 1.65 0.290 0.335 0.334 pCi/g 11/27/18 15:56 12/18/18 09:28 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.25 1.06 1.08 1.01 pCi/g 11/27/18 15:56 12/18/18 09:28 1
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Client Sample Results
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-153Client Sample ID: AB03-GS08-01
Matrix: SolidDate Collected: 11/02/18 14:45

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Bi-214 3.49 0.326 0.488 0.151 pCi/g 11/27/18 15:56 12/18/18 09:28 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 11.6 1.69 2.07 0.674 pCi/g 11/27/18 15:56 12/18/18 09:28 1

Pb-212 1.54 0.176 0.265 0.178 pCi/g 11/27/18 15:56 12/18/18 09:28 1

Pb-214 3.29 0.252 0.425 0.228 pCi/g 11/27/18 15:56 12/18/18 09:28 1

Tl-208 0.588 0.125 0.140 0.0947 pCi/g 11/27/18 15:56 12/18/18 09:28 1

Lab Sample ID: 160-31847-153Client Sample ID: AB03-GS08-01
Matrix: SolidDate Collected: 11/02/18 14:45

Percent Solids: 94.2Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.0 J 5.2 2.1 mg/Kg ☼ 12/12/18 11:02 12/22/18 03:34 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.0 mg/Kg 12/12/18 11:02 12/22/18 03:34 10☼Molybdenum ND

2.6 1.7 mg/Kg 12/12/18 11:02 12/22/18 03:34 10☼Selenium 2.2 J

0.52 0.21 mg/Kg 12/12/18 11:02 12/22/18 03:34 10☼Uranium 3.1

5.2 2.1 mg/Kg 12/12/18 11:02 12/22/18 03:34 10☼Vanadium 48

Lab Sample ID: 160-31847-154Client Sample ID: AB03-GS09-01
Matrix: SolidDate Collected: 11/02/18 14:26

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 5.10

(2σ+/-)

0.641

(2σ+/-)

112/18/18 09:2911/27/18 15:56pCi/g0.1660.500

RL MDC

0.360

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 15:56 12/18/18 09:29 11.330.9290.8772.75Thorium-234

Ac-228 2.11 0.344 0.406 0.159 pCi/g 11/27/18 15:56 12/18/18 09:29 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.43 0.800 0.839 0.972 pCi/g 11/27/18 15:56 12/18/18 09:29 1

Bi-214 5.10 0.360 0.641 0.166 pCi/g 11/27/18 15:56 12/18/18 09:29 1

K-40 12.8 2.00 2.39 1.23 pCi/g 11/27/18 15:56 12/18/18 09:29 1

Pb-212 1.35 0.163 0.239 0.196 pCi/g 11/27/18 15:56 12/18/18 09:29 1

Pb-214 5.30 0.296 0.626 0.244 pCi/g 11/27/18 15:56 12/18/18 09:29 1

Tl-208 0.520 0.0997 0.113 0.0858 pCi/g 11/27/18 15:56 12/18/18 09:29 1

Lab Sample ID: 160-31847-154Client Sample ID: AB03-GS09-01
Matrix: SolidDate Collected: 11/02/18 14:26

Percent Solids: 94.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 11 4.7 1.9 mg/Kg ☼ 12/12/18 11:02 12/22/18 04:01 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.95 mg/Kg 12/12/18 11:02 12/22/18 04:01 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/12/18 11:02 12/22/18 04:01 10☼Selenium 2.5
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Client Sample Results
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-154Client Sample ID: AB03-GS09-01
Matrix: SolidDate Collected: 11/02/18 14:26

Percent Solids: 94.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 4.5 0.47 0.19 mg/Kg ☼ 12/12/18 11:02 12/22/18 04:01 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.7 1.9 mg/Kg 12/12/18 11:02 12/22/18 04:01 10☼Vanadium 43

Lab Sample ID: 160-31847-155Client Sample ID: AB03-GS10-01
Matrix: SolidDate Collected: 11/07/18 15:18

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.869

(2σ+/-)

0.251

(2σ+/-)

112/18/18 09:3111/27/18 15:56pCi/g0.2620.500

RL MDC

0.234

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 15:56 12/18/18 09:31 11.350.8280.821U0.970Thorium-234

Ac-228 2.14 0.329 0.395 0.227 pCi/g 11/27/18 15:56 12/18/18 09:31 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.49 0.760 0.802 0.427 pCi/g 11/27/18 15:56 12/18/18 09:31 1

Bi-214 0.869 0.234 0.251 0.262 pCi/g 11/27/18 15:56 12/18/18 09:31 1

K-40 9.61 1.72 1.98 0.742 pCi/g 11/27/18 15:56 12/18/18 09:31 1

Pb-212 2.17 0.209 0.351 0.167 pCi/g 11/27/18 15:56 12/18/18 09:31 1

Pb-214 1.17 0.199 0.233 0.199 pCi/g 11/27/18 15:56 12/18/18 09:31 1

Tl-208 0.801 0.127 0.152 0.0673 pCi/g 11/27/18 15:56 12/18/18 09:31 1

Lab Sample ID: 160-31847-155Client Sample ID: AB03-GS10-01
Matrix: SolidDate Collected: 11/07/18 15:18

Percent Solids: 96.2Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 8.2 4.5 1.8 mg/Kg ☼ 12/12/18 11:02 12/22/18 04:08 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.91 mg/Kg 12/12/18 11:02 12/22/18 04:08 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/12/18 11:02 12/22/18 04:08 10☼Selenium 2.7

0.45 0.18 mg/Kg 12/12/18 11:02 12/22/18 04:08 10☼Uranium 1.1

4.5 1.8 mg/Kg 12/12/18 11:02 12/22/18 04:08 10☼Vanadium 59

Lab Sample ID: 160-31847-156Client Sample ID: AB03-GS11-01
Matrix: SolidDate Collected: 11/07/18 15:04

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.928

(2σ+/-)

0.233

(2σ+/-)

112/18/18 09:2911/27/18 15:56pCi/g0.1710.500

RL MDC

0.213

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 15:56 12/18/18 09:29 11.260.7220.7071.30Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-156Client Sample ID: AB03-GS11-01
Matrix: SolidDate Collected: 11/07/18 15:04

Date Received: 11/15/18 13:50

Ac-228 2.04 0.282 0.349 0.186 pCi/g 11/27/18 15:56 12/18/18 09:29 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.43 0.876 0.910 0.783 pCi/g 11/27/18 15:56 12/18/18 09:29 1

Bi-214 0.928 0.213 0.233 0.171 pCi/g 11/27/18 15:56 12/18/18 09:29 1

K-40 12.9 1.82 2.24 0.684 pCi/g 11/27/18 15:56 12/18/18 09:29 1

Pb-212 1.93 0.172 0.265 0.135 pCi/g 11/27/18 15:56 12/18/18 09:29 1

Pb-214 1.16 0.174 0.210 0.172 pCi/g 11/27/18 15:56 12/18/18 09:29 1

Tl-208 0.699 0.118 0.138 0.0844 pCi/g 11/27/18 15:56 12/18/18 09:29 1

Lab Sample ID: 160-31847-156Client Sample ID: AB03-GS11-01
Matrix: SolidDate Collected: 11/07/18 15:04

Percent Solids: 96.8Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.4 J 4.7 1.9 mg/Kg ☼ 12/12/18 11:02 12/22/18 04:14 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.94 mg/Kg 12/12/18 11:02 12/22/18 04:14 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/12/18 11:02 12/22/18 04:14 10☼Selenium 4.9

0.47 0.19 mg/Kg 12/12/18 11:02 12/22/18 04:14 10☼Uranium 0.75

4.7 1.9 mg/Kg 12/12/18 11:02 12/22/18 04:14 10☼Vanadium 42

Lab Sample ID: 160-31847-215Client Sample ID: AB03-MH5-01
Matrix: SolidDate Collected: 11/07/18 15:00

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.31

(2σ+/-)

0.260

(2σ+/-)

112/18/18 15:0011/27/18 18:26pCi/g0.1630.500

RL MDC

0.221

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 15:00 11.400.7220.720U0.502Thorium-234

Ac-228 1.80 0.289 0.342 0.225 pCi/g 11/27/18 18:26 12/18/18 15:00 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.81 0.964 1.01 0.760 pCi/g 11/27/18 18:26 12/18/18 15:00 1

Bi-214 1.31 0.221 0.260 0.163 pCi/g 11/27/18 18:26 12/18/18 15:00 1

K-40 13.3 1.71 2.19 0.608 pCi/g 11/27/18 18:26 12/18/18 15:00 1

Pb-212 1.83 0.170 0.292 0.145 pCi/g 11/27/18 18:26 12/18/18 15:00 1

Pb-214 1.41 0.163 0.219 0.139 pCi/g 11/27/18 18:26 12/18/18 15:00 1

Tl-208 0.672 0.121 0.140 0.0812 pCi/g 11/27/18 18:26 12/18/18 15:00 1

Lab Sample ID: 160-31847-215Client Sample ID: AB03-MH5-01
Matrix: SolidDate Collected: 11/07/18 15:00

Percent Solids: 96.8Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.0 J 5.0 2.0 mg/Kg ☼ 12/14/18 09:01 12/22/18 07:50 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/14/18 09:01 12/22/18 07:50 10☼Molybdenum ND
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Client Sample Results
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-215Client Sample ID: AB03-MH5-01
Matrix: SolidDate Collected: 11/07/18 15:00

Percent Solids: 96.8Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Selenium 3.2 2.5 1.6 mg/Kg ☼ 12/14/18 09:01 12/22/18 07:50 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 12/14/18 09:01 12/22/18 07:50 10☼Uranium 1.9

5.0 2.0 mg/Kg 12/14/18 09:01 12/22/18 07:50 10☼Vanadium 53

Lab Sample ID: 160-31847-216Client Sample ID: AB03-MH6-01
Matrix: SolidDate Collected: 11/07/18 14:50

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.948

(2σ+/-)

0.194

(2σ+/-)

112/18/18 14:5811/27/18 18:26pCi/g0.1330.500

RL MDC

0.168

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 14:58 12.120.09130.0912U-0.0446Thorium-234

Ac-228 1.10 0.206 0.234 0.127 pCi/g 11/27/18 18:26 12/18/18 14:58 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.86 0.537 0.571 0.374 pCi/g 11/27/18 18:26 12/18/18 14:58 1

Bi-214 0.948 0.168 0.194 0.133 pCi/g 11/27/18 18:26 12/18/18 14:58 1

K-40 11.3 1.32 1.75 0.558 pCi/g 11/27/18 18:26 12/18/18 14:58 1

Pb-212 1.14 0.122 0.191 0.113 pCi/g 11/27/18 18:26 12/18/18 14:58 1

Pb-214 1.13 0.136 0.179 0.131 pCi/g 11/27/18 18:26 12/18/18 14:58 1

Tl-208 0.440 0.0759 0.0886 0.0542 pCi/g 11/27/18 18:26 12/18/18 14:58 1

Lab Sample ID: 160-31847-216Client Sample ID: AB03-MH6-01
Matrix: SolidDate Collected: 11/07/18 14:50

Percent Solids: 98.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.3 J 4.8 1.9 mg/Kg ☼ 12/14/18 09:01 12/22/18 07:56 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.96 mg/Kg 12/14/18 09:01 12/22/18 07:56 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/14/18 09:01 12/22/18 07:56 10☼Selenium 2.5

0.48 0.19 mg/Kg 12/14/18 09:01 12/22/18 07:56 10☼Uranium 1.3

4.8 1.9 mg/Kg 12/14/18 09:01 12/22/18 07:56 10☼Vanadium 34

Lab Sample ID: 160-31847-250Client Sample ID: DUP-06
Matrix: SolidDate Collected: 11/14/18 00:00

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.97

(2σ+/-)

0.434

(2σ+/-)

112/19/18 07:4611/27/18 23:55pCi/g0.2800.500

RL MDC

0.305

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 23:55 12/19/18 07:46 11.200.8070.7771.95Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-250Client Sample ID: DUP-06
Matrix: SolidDate Collected: 11/14/18 00:00

Date Received: 11/15/18 13:50

Ac-228 1.40 0.317 0.348 0.221 pCi/g 11/27/18 23:55 12/19/18 07:46 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 2.97 0.305 0.434 0.280 pCi/g 11/27/18 23:55 12/19/18 07:46 1

K-40 12.1 1.64 2.05 0.610 pCi/g 11/27/18 23:55 12/19/18 07:46 1

Pb-212 1.35 0.172 0.246 0.210 pCi/g 11/27/18 23:55 12/19/18 07:46 1

Pb-214 4.31 0.326 0.554 0.210 pCi/g 11/27/18 23:55 12/19/18 07:46 1

Tl-208 0.563 0.103 0.119 0.0782 pCi/g 11/27/18 23:55 12/19/18 07:46 1

Lab Sample ID: 160-31847-250Client Sample ID: DUP-06
Matrix: SolidDate Collected: 11/14/18 00:00

Percent Solids: 93.6Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.7 4.8 1.9 mg/Kg ☼ 12/14/18 09:01 12/22/18 09:58 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.96 mg/Kg 12/14/18 09:01 12/22/18 09:58 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/14/18 09:01 12/22/18 09:58 10☼Selenium 2.5

0.48 0.19 mg/Kg 12/14/18 09:01 12/22/18 09:58 10☼Uranium 3.0

4.8 1.9 mg/Kg 12/14/18 09:01 12/22/18 09:58 10☼Vanadium 51

Lab Sample ID: 160-31847-251Client Sample ID: DUP-07
Matrix: SolidDate Collected: 11/14/18 00:00

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.47

(2σ+/-)

0.415

(2σ+/-)

112/19/18 07:5011/27/18 23:55pCi/g0.2200.500

RL MDC

0.327

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 23:55 12/19/18 07:50 11.441.061.041.95Thorium-234

Ac-228 1.88 0.324 0.376 0.234 pCi/g 11/27/18 23:55 12/19/18 07:50 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 2.47 0.327 0.415 0.220 pCi/g 11/27/18 23:55 12/19/18 07:50 1

K-40 11.1 1.82 2.14 0.724 pCi/g 11/27/18 23:55 12/19/18 07:50 1

Pb-212 1.52 0.181 0.268 0.166 pCi/g 11/27/18 23:55 12/19/18 07:50 1

Pb-214 2.60 0.268 0.381 0.208 pCi/g 11/27/18 23:55 12/19/18 07:50 1

Tl-208 0.612 0.117 0.133 0.0769 pCi/g 11/27/18 23:55 12/19/18 07:50 1

Lab Sample ID: 160-31847-251Client Sample ID: DUP-07
Matrix: SolidDate Collected: 11/14/18 00:00

Percent Solids: 96.4Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.1 J 5.1 2.0 mg/Kg ☼ 12/14/18 09:01 12/22/18 10:05 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.0 mg/Kg 12/14/18 09:01 12/22/18 10:05 10☼Molybdenum ND

2.6 1.6 mg/Kg 12/14/18 09:01 12/22/18 10:05 10☼Selenium 2.0 J

0.51 0.20 mg/Kg 12/14/18 09:01 12/22/18 10:05 10☼Uranium 2.2
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Client Sample Results
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-251Client Sample ID: DUP-07
Matrix: SolidDate Collected: 11/14/18 00:00

Percent Solids: 96.4Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 53 5.1 2.0 mg/Kg ☼ 12/14/18 09:01 12/22/18 10:05 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-31847-254Client Sample ID: DUP-10
Matrix: SolidDate Collected: 11/06/18 00:00

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.634

(2σ+/-)

0.158

(2σ+/-)

112/19/18 08:2511/27/18 23:55pCi/g0.1630.500

RL MDC

0.144

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 23:55 12/19/18 08:25 12.780.06740.0673U0.0348Thorium-234

Ac-228 1.60 0.245 0.294 0.129 pCi/g 11/27/18 23:55 12/19/18 08:25 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.65 0.590 0.614 0.674 pCi/g 11/27/18 23:55 12/19/18 08:25 1

Bi-214 0.634 0.144 0.158 0.163 pCi/g 11/27/18 23:55 12/19/18 08:25 1

K-40 17.1 1.71 2.45 0.630 pCi/g 11/27/18 23:55 12/19/18 08:25 1

Pb-212 1.49 0.140 0.239 0.110 pCi/g 11/27/18 23:55 12/19/18 08:25 1

Pb-214 0.702 0.125 0.145 0.134 pCi/g 11/27/18 23:55 12/19/18 08:25 1

Tl-208 0.539 0.0894 0.105 0.0624 pCi/g 11/27/18 23:55 12/19/18 08:25 1

Lab Sample ID: 160-31847-254Client Sample ID: DUP-10
Matrix: SolidDate Collected: 11/06/18 00:00

Percent Solids: 95.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 5.0 2.0 mg/Kg ☼ 12/14/18 09:04 12/27/18 19:40 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/14/18 09:04 12/27/18 19:40 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/14/18 09:04 12/27/18 19:40 10☼Selenium 2.7

0.50 0.20 mg/Kg 12/14/18 09:04 12/27/18 19:40 10☼Uranium 0.61

5.0 2.0 mg/Kg 12/14/18 09:04 12/27/18 19:40 10☼Vanadium 39
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QC Sample Results
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 6020B - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 160-405250/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407608 Prep Batch: 405250

RL MDL

Arsenic ND 0.96 0.38 mg/Kg 12/12/18 10:50 12/26/18 13:36 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.190.48 mg/Kg 12/12/18 10:50 12/26/18 13:36 2Molybdenum

ND 0.310.48 mg/Kg 12/12/18 10:50 12/26/18 13:36 2Selenium

ND 0.0380.096 mg/Kg 12/12/18 10:50 12/26/18 13:36 2Uranium

ND 0.380.96 mg/Kg 12/12/18 10:50 12/26/18 13:36 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-405250/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407608 Prep Batch: 405250

Uranium 97.3 102 mg/Kg 105 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-405250/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407608 Prep Batch: 405250

Arsenic 161 189 mg/Kg 117.2 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 130 mg/Kg 117.8 70.5 - 129.

1
Selenium 191 234 mg/Kg 122.4 68.6 - 131.

9
Vanadium 56.7 65.3 mg/Kg 115.2 56.8 - 143.

4

Client Sample ID: AB03-BSA3-11Lab Sample ID: 160-31847-124 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407608 Prep Batch: 405250

Arsenic ND 100 109 mg/Kg 109 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum ND 50.0 49.4 mg/Kg 99 75 - 125☼

Selenium 2.1 J 50.0 57.3 mg/Kg 110 75 - 125☼

Uranium 0.56 100 110 mg/Kg 109 75 - 125☼

Vanadium 39 100 144 mg/Kg 105 75 - 125☼

Client Sample ID: AB03-BSA3-11Lab Sample ID: 160-31847-124 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407608 Prep Batch: 405250

Arsenic ND 90.1 96.9 mg/Kg 108 75 - 125 12 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum ND 45.0 44.1 mg/Kg 98 75 - 125 11 35☼

Selenium 2.1 J 45.0 48.4 mg/Kg 103 75 - 125 17 35☼

Uranium 0.56 90.1 97.5 mg/Kg 108 75 - 125 12 35☼

Vanadium 39 90.1 135 mg/Kg 107 75 - 125 6 35☼
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QC Sample Results
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 160-405252/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407608 Prep Batch: 405252

RL MDL

Arsenic ND 0.91 0.36 mg/Kg 12/12/18 10:58 12/26/18 17:04 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.180.45 mg/Kg 12/12/18 10:58 12/26/18 17:04 2Molybdenum

ND 0.290.45 mg/Kg 12/12/18 10:58 12/26/18 17:04 2Selenium

ND 0.0360.091 mg/Kg 12/12/18 10:58 12/26/18 17:04 2Uranium

ND 0.360.91 mg/Kg 12/12/18 10:58 12/26/18 17:04 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-405252/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407608 Prep Batch: 405252

Uranium 88.4 98.0 mg/Kg 111 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-405252/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407608 Prep Batch: 405252

Arsenic 161 194 mg/Kg 120.3 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 131 mg/Kg 118.9 70.5 - 129.

1
Selenium 191 241 mg/Kg 126.3 68.6 - 131.

9
Vanadium 56.7 68.1 mg/Kg 120.1 56.8 - 143.

4

Client Sample ID: Matrix SpikeLab Sample ID: 160-31847-B-143-B MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407608 Prep Batch: 405252

Arsenic 3.5 J 101 111 mg/Kg 107 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum ND 50.3 53.5 mg/Kg 106 75 - 125☼

Selenium 1.7 J 50.3 55.6 mg/Kg 107 75 - 125☼

Uranium 0.63 101 111 mg/Kg 110 75 - 125☼

Vanadium 21 101 129 mg/Kg 108 75 - 125☼

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 160-31847-B-143-C MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407608 Prep Batch: 405252

Arsenic 3.5 J 95.1 104 mg/Kg 106 75 - 125 7 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum ND 47.6 48.7 mg/Kg 102 75 - 125 9 35☼

Selenium 1.7 J 47.6 51.6 mg/Kg 105 75 - 125 7 35☼

Uranium 0.63 95.1 101 mg/Kg 106 75 - 125 9 35☼

Vanadium 21 95.1 124 mg/Kg 109 75 - 125 4 35☼
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QC Sample Results
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 160-405253/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405253

RL MDL

Arsenic ND 0.95 0.38 mg/Kg 12/12/18 11:02 12/22/18 02:34 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.190.47 mg/Kg 12/12/18 11:02 12/22/18 02:34 2Molybdenum

ND 0.300.47 mg/Kg 12/12/18 11:02 12/22/18 02:34 2Selenium

ND 0.0380.095 mg/Kg 12/12/18 11:02 12/22/18 02:34 2Uranium

ND 0.380.95 mg/Kg 12/12/18 11:02 12/22/18 02:34 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-405253/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405253

Uranium 96.6 98.4 mg/Kg 102 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-405253/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405253

Arsenic 161 174 mg/Kg 107.8 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 122 mg/Kg 111.3 70.5 - 129.

1
Selenium 191 208 mg/Kg 109.1 68.6 - 131.

9
Vanadium 56.7 63.6 mg/Kg 112.2 56.8 - 143.

4

Client Sample ID: AB03-GS07-01Lab Sample ID: 160-31847-152 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405253

Arsenic 3.9 J 97.6 102 mg/Kg 101 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum ND 48.8 48.1 mg/Kg 98 75 - 125☼

Selenium ND 48.8 47.3 mg/Kg 97 75 - 125☼

Uranium 2.7 97.6 101 mg/Kg 100 75 - 125☼

Vanadium 59 97.6 153 mg/Kg 96 75 - 125☼

Client Sample ID: AB03-GS07-01Lab Sample ID: 160-31847-152 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405253

Arsenic 3.9 J 101 106 mg/Kg 101 75 - 125 4 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum ND 50.7 50.5 mg/Kg 100 75 - 125 5 35☼

Selenium ND 50.7 52.7 mg/Kg 104 75 - 125 11 35☼

Uranium 2.7 101 104 mg/Kg 100 75 - 125 4 35☼

Vanadium 59 101 148 mg/Kg 88 75 - 125 3 35☼
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QC Sample Results
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 160-405772/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405772

RL MDL

Arsenic ND 0.91 0.36 mg/Kg 12/14/18 09:01 12/22/18 06:16 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.180.45 mg/Kg 12/14/18 09:01 12/22/18 06:16 2Molybdenum

ND 0.290.45 mg/Kg 12/14/18 09:01 12/22/18 06:16 2Selenium

ND 0.0360.091 mg/Kg 12/14/18 09:01 12/22/18 06:16 2Uranium

ND 0.360.91 mg/Kg 12/14/18 09:01 12/22/18 06:16 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-405772/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405772

Uranium 99.7 107 mg/Kg 107 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-405772/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405772

Arsenic 161 173 mg/Kg 107.2 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 119 mg/Kg 107.8 70.5 - 129.

1
Selenium 191 200 mg/Kg 104.9 68.6 - 131.

9
Vanadium 56.7 67.4 mg/Kg 118.8 56.8 - 143.

4

Client Sample ID: Matrix SpikeLab Sample ID: 160-31847-B-213-B MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405772

Arsenic 7.7 98.4 107 mg/Kg 101 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum 1.5 J 49.2 49.1 mg/Kg 97 75 - 125☼

Selenium 2.9 49.2 53.2 mg/Kg 102 75 - 125☼

Uranium 13 98.4 103 mg/Kg 91 75 - 125☼

Vanadium 56 98.4 149 mg/Kg 94 75 - 125☼

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 160-31847-B-213-C MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405772

Arsenic 7.7 93.8 101 mg/Kg 99 75 - 125 6 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum 1.5 J 46.9 46.1 mg/Kg 95 75 - 125 6 35☼

Selenium 2.9 46.9 48.1 mg/Kg 96 75 - 125 10 35☼

Uranium 13 93.8 95.3 mg/Kg 87 75 - 125 8 35☼

Vanadium 56 93.8 144 mg/Kg 94 75 - 125 3 35☼
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QC Sample Results
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 160-405773/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407774 Prep Batch: 405773

RL MDL

Arsenic ND 0.89 0.35 mg/Kg 12/14/18 09:04 12/27/18 19:20 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.180.44 mg/Kg 12/14/18 09:04 12/27/18 19:20 2Molybdenum

ND 0.280.44 mg/Kg 12/14/18 09:04 12/27/18 19:20 2Selenium

ND 0.0350.089 mg/Kg 12/14/18 09:04 12/27/18 19:20 2Uranium

ND 0.350.89 mg/Kg 12/14/18 09:04 12/27/18 19:20 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-405773/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407774 Prep Batch: 405773

Uranium 87.5 89.3 mg/Kg 102 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-405773/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407774 Prep Batch: 405773

Arsenic 161 198 mg/Kg 123.1 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 132 mg/Kg 119.8 70.5 - 129.

1
Selenium 191 233 mg/Kg 121.8 68.6 - 131.

9
Vanadium 56.7 72.0 mg/Kg 127.0 56.8 - 143.

4

Client Sample ID: DUP-10Lab Sample ID: 160-31847-254 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407774 Prep Batch: 405773

Arsenic ND 103 106 mg/Kg 103 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum ND 51.3 48.4 mg/Kg 94 75 - 125☼

Selenium 2.7 51.3 54.5 mg/Kg 101 75 - 125☼

Uranium 0.61 103 105 mg/Kg 101 75 - 125☼

Vanadium 39 103 143 mg/Kg 102 75 - 125☼

Client Sample ID: DUP-10Lab Sample ID: 160-31847-254 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407774 Prep Batch: 405773

Arsenic ND 101 105 mg/Kg 104 75 - 125 1 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum ND 50.6 47.3 mg/Kg 93 75 - 125 2 35☼

Selenium 2.7 50.6 53.8 mg/Kg 101 75 - 125 1 35☼

Uranium 0.61 101 102 mg/Kg 100 75 - 125 3 35☼

Vanadium 39 101 142 mg/Kg 102 75 - 125 1 35☼
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QC Sample Results
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-402720/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406230 Prep Batch: 402720

Radium-226

Analyte

U 112/18/18 03:2111/27/18 02:30pCi/g0.292

MDC

0.500

RL

0.09380.0931

(2σ+/-) (2σ+/-)

MB

0.1099

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/18/18 03:2111/27/18 02:30pCi/g1.470.6550.646U-0.9849Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/27/18 02:30 12/18/18 03:21 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-402720/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406228 Prep Batch: 402720

Americium-241

Analyte

130-7010197.4896.7 10.3 1.36

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 28.0 28.50 3.07 0.252 pCi/g 102 70 - 130

Cobalt-60 12.3 12.22 1.30 0.0587 pCi/g 99 70 - 130

Client Sample ID: DuplicateLab Sample ID: 160-31847-A-78-C DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406227 Prep Batch: 402720

Radium-226

Analyte

21.621.3991.76 0.255 0.500 0.141

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 0.599 U 1.109 0.661 1.08 pCi/g 0.96 2

Ac-228 20.421.8962.01 0.339 0.0933

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-212 2.76 1.878 0.831 0.742 pCi/g 1.40 2

Bi-214 1.76 1.399 0.255 0.141 pCi/g 1.62 2

K-40 12.0 10.11 1.81 0.602 pCi/g 1.27 2

Pb-212 1.79 1.367 F 0.235 0.168 pCi/g 2.27 2

Pb-214 1.82 1.665 0.254 0.172 pCi/g 0.70 2

Tl-208 0.687 0.5597 0.110 0.0613 pCi/g 1.26 2

Client Sample ID: Method BlankLab Sample ID: MB 160-402824/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406232 Prep Batch: 402824

Radium-226

Analyte

U 112/18/18 06:5411/27/18 13:54pCi/g0.320

MDC

0.500

RL

0.1590.158

(2σ+/-) (2σ+/-)

MB

-0.06104

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/18/18 06:5411/27/18 13:54pCi/g0.8410.1770.176U0.2146Thorium-234
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QC Sample Results
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/27/18 13:54 12/18/18 06:54 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-402824/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406234 Prep Batch: 402824

Americium-241

Analyte

130-709995.4696.7 10.0 1.14

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 28.0 27.86 2.97 0.220 pCi/g 100 70 - 130

Cobalt-60 12.3 11.95 1.25 0.0754 pCi/g 97 70 - 130

Client Sample ID: AB03-BSA3-15Lab Sample ID: 160-31847-128 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406233 Prep Batch: 402824

Radium-226

Analyte

20.430.58320.628 0.140 0.500 0.104

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 0.609 U 0.4852 U 0.510 0.828 pCi/g 0.31 2

Ac-228 20.991.2671.11 0.231 0.151

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-212 1.90 1.507 0.653 0.575 pCi/g 0.82 2

Bi-214 0.628 0.5832 0.140 0.104 pCi/g 0.43 2

K-40 14.9 14.90 2.13 0.547 pCi/g 0.03 2

Pb-212 1.02 1.087 0.181 0.0969 pCi/g 0.50 2

Pb-214 0.676 0.5663 0.127 0.128 pCi/g 1.03 2

Tl-208 0.384 0.3292 0.0779 0.0531 pCi/g 0.96 2

Client Sample ID: Method BlankLab Sample ID: MB 160-402930/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406228 Prep Batch: 402930

Radium-226

Analyte

U 112/18/18 08:4811/27/18 15:56pCi/g0.432

MDC

0.500

RL

0.1430.142

(2σ+/-) (2σ+/-)

MB

-0.1225

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/18/18 08:4811/27/18 15:56pCi/g1.120.6140.612U-0.3756Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/27/18 15:56 12/18/18 08:48 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-402930/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406227 Prep Batch: 402930

Americium-241

Analyte

130-709490.7196.7 9.52 1.02

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 28.0 26.43 2.83 0.237 pCi/g 94 70 - 130
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QC Sample Results
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-402930/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406227 Prep Batch: 402930

Cobalt-60

Analyte

130-709111.1712.3 1.18 0.109

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Client Sample ID: DuplicateLab Sample ID: 160-31847-A-148-C DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406233 Prep Batch: 402930

Radium-226

Analyte

20.520.73390.799 0.165 0.500 0.128

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 0.553 U 0.4892 U 0.573 0.937 pCi/g 0.15 2

Ac-228 22.08F1.6442.14 0.274 0.169

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-214 0.799 0.7339 0.165 0.128 pCi/g 0.52 2

K-40 11.6 11.02 1.75 0.668 pCi/g 0.41 2

Pb-212 1.84 1.686 0.257 0.0945 pCi/g 0.84 2

Pb-214 1.06 0.9018 0.159 0.129 pCi/g 1.24 2

Tl-208 0.553 0.5439 0.103 0.0587 pCi/g 0.11 2

Client Sample ID: Method BlankLab Sample ID: MB 160-402938/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406232 Prep Batch: 402938

Radium-226

Analyte

U 112/18/18 14:2011/27/18 18:26pCi/g0.338

MDC

0.500

RL

0.1050.105

(2σ+/-) (2σ+/-)

MB

-0.06104

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/18/18 14:2011/27/18 18:26pCi/g1.230.5590.556U-0.4914Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/27/18 18:26 12/18/18 14:20 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-402938/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406235 Prep Batch: 402938

Americium-241

Analyte

130-709491.4196.7 9.63 1.26

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 28.0 27.55 2.95 0.276 pCi/g 98 70 - 130

Cobalt-60 12.3 12.10 1.27 0.103 pCi/g 98 70 - 130
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QC Sample Results
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: DuplicateLab Sample ID: 160-31847-A-211-C DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406228 Prep Batch: 402938

Radium-226

Analyte

20.900.98741.14 0.232 0.500 0.181

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 -0.529 U 0.7940 U 0.762 1.23 pCi/g 2.06 2

Ac-228 20.082.0322.05 0.358 0.114

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-214 1.14 0.9874 0.232 0.181 pCi/g 0.90 2

K-40 14.3 11.36 2.07 0.631 pCi/g 1.82 2

Pb-214 1.27 1.019 0.202 0.189 pCi/g 1.55 2

Tl-208 0.614 0.6401 0.121 0.0434 pCi/g 0.28 2

Client Sample ID: Method BlankLab Sample ID: MB 160-403043/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406527 Prep Batch: 403043

Radium-226

Analyte

U 112/19/18 06:4811/27/18 23:55pCi/g0.385

MDC

0.500

RL

0.1820.182

(2σ+/-) (2σ+/-)

MB

-0.1391

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/19/18 06:4811/27/18 23:55pCi/g1.040.6120.612U0.1451Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/27/18 23:55 12/19/18 06:48 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-403043/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406526 Prep Batch: 403043

Americium-241

Analyte

130-7010298.3696.7 11.6 1.32

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 28.0 30.67 3.22 0.271 pCi/g 110 70 - 130

Cobalt-60 12.3 13.20 1.38 0.156 pCi/g 107 70 - 130

Client Sample ID: DuplicateLab Sample ID: 160-31847-A-238-C DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406527 Prep Batch: 403043

Radium-226

Analyte

20.6227.2528.6 2.93 0.500 0.335

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 12.5 12.98 2.26 2.54 pCi/g 0.29 2

Ac-228 20.721.7651.50 0.551 0.648

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-214 28.6 27.25 2.93 0.335 pCi/g 0.62 2

TestAmerica St. Louis

Page 39 of 46

1

2

3

4

5

6

7

8

9

10

11



QC Sample Results
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: DuplicateLab Sample ID: 160-31847-A-238-C DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406527 Prep Batch: 403043

K-40 20.1215.5215.3 2.91 1.71

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Pb-210 21.0 21.93 5.77 5.75 pCi/g 0.25 2

Pb-212 1.36 1.478 0.285 0.294 pCi/g 0.57 2

Pb-214 28.3 29.03 3.08 0.431 pCi/g 0.35 2

Tl-208 0.546 0.5690 0.192 0.178 pCi/g 0.16 2

U-238 12.5 12.98 2.26 2.54 pCi/g 0.29 2
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QC Association Summary
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Metals

Prep Batch: 405250

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-31847-114 AB03-BSA3-01 Total/NA

Solid 3050B160-31847-115 AB03-BSA3-02 Total/NA

Solid 3050B160-31847-116 AB03-BSA3-03 Total/NA

Solid 3050B160-31847-117 AB03-BSA3-04 Total/NA

Solid 3050B160-31847-118 AB03-BSA3-05 Total/NA

Solid 3050B160-31847-119 AB03-BSA3-06 Total/NA

Solid 3050B160-31847-120 AB03-BSA3-07 Total/NA

Solid 3050B160-31847-121 AB03-BSA3-08 Total/NA

Solid 3050B160-31847-122 AB03-BSA3-09 Total/NA

Solid 3050B160-31847-123 AB03-BSA3-10 Total/NA

Solid 3050B160-31847-124 AB03-BSA3-11 Total/NA

Solid 3050B160-31847-125 AB03-BSA3-12 Total/NA

Solid 3050B160-31847-126 AB03-BSA3-13 Total/NA

Solid 3050B160-31847-127 AB03-BSA3-14 Total/NA

Solid 3050B160-31847-128 AB03-BSA3-15 Total/NA

Solid 3050BMB 160-405250/1-A Method Blank Total/NA

Solid 3050BLCS 160-405250/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-405250/3-A Lab Control Sample Total/NA

Solid 3050B160-31847-124 MS AB03-BSA3-11 Total/NA

Solid 3050B160-31847-124 MSD AB03-BSA3-11 Total/NA

Prep Batch: 405252

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-31847-149 AB03-GS05-01 Total/NA

Solid 3050BMB 160-405252/1-A Method Blank Total/NA

Solid 3050BLCS 160-405252/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-405252/3-A Lab Control Sample Total/NA

Solid 3050B160-31847-B-143-B MS Matrix Spike Total/NA

Solid 3050B160-31847-B-143-C MSD Matrix Spike Duplicate Total/NA

Prep Batch: 405253

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-31847-150 AB03-GS06-01 Total/NA

Solid 3050B160-31847-152 AB03-GS07-01 Total/NA

Solid 3050B160-31847-153 AB03-GS08-01 Total/NA

Solid 3050B160-31847-154 AB03-GS09-01 Total/NA

Solid 3050B160-31847-155 AB03-GS10-01 Total/NA

Solid 3050B160-31847-156 AB03-GS11-01 Total/NA

Solid 3050BMB 160-405253/1-A Method Blank Total/NA

Solid 3050BLCS 160-405253/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-405253/3-A Lab Control Sample Total/NA

Solid 3050B160-31847-152 MS AB03-GS07-01 Total/NA

Solid 3050B160-31847-152 MSD AB03-GS07-01 Total/NA

Prep Batch: 405772

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-31847-215 AB03-MH5-01 Total/NA

Solid 3050B160-31847-216 AB03-MH6-01 Total/NA

Solid 3050B160-31847-250 DUP-06 Total/NA

Solid 3050B160-31847-251 DUP-07 Total/NA

Solid 3050BMB 160-405772/1-A Method Blank Total/NA
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QC Association Summary
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Metals (Continued)

Prep Batch: 405772 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050BLCS 160-405772/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-405772/3-A Lab Control Sample Total/NA

Solid 3050B160-31847-B-213-B MS Matrix Spike Total/NA

Solid 3050B160-31847-B-213-C MSD Matrix Spike Duplicate Total/NA

Prep Batch: 405773

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-31847-254 DUP-10 Total/NA

Solid 3050BMB 160-405773/1-A Method Blank Total/NA

Solid 3050BLCS 160-405773/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-405773/3-A Lab Control Sample Total/NA

Solid 3050B160-31847-254 MS DUP-10 Total/NA

Solid 3050B160-31847-254 MSD DUP-10 Total/NA

Analysis Batch: 407356

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 405253160-31847-150 AB03-GS06-01 Total/NA

Solid 6020B 405253160-31847-152 AB03-GS07-01 Total/NA

Solid 6020B 405253160-31847-153 AB03-GS08-01 Total/NA

Solid 6020B 405253160-31847-154 AB03-GS09-01 Total/NA

Solid 6020B 405253160-31847-155 AB03-GS10-01 Total/NA

Solid 6020B 405253160-31847-156 AB03-GS11-01 Total/NA

Solid 6020B 405772160-31847-215 AB03-MH5-01 Total/NA

Solid 6020B 405772160-31847-216 AB03-MH6-01 Total/NA

Solid 6020B 405772160-31847-250 DUP-06 Total/NA

Solid 6020B 405772160-31847-251 DUP-07 Total/NA

Solid 6020B 405253MB 160-405253/1-A Method Blank Total/NA

Solid 6020B 405772MB 160-405772/1-A Method Blank Total/NA

Solid 6020B 405253LCS 160-405253/2-A Lab Control Sample Total/NA

Solid 6020B 405772LCS 160-405772/2-A Lab Control Sample Total/NA

Solid 6020B 405253LCSSRM 160-405253/3-A Lab Control Sample Total/NA

Solid 6020B 405772LCSSRM 160-405772/3-A Lab Control Sample Total/NA

Solid 6020B 405253160-31847-152 MS AB03-GS07-01 Total/NA

Solid 6020B 405253160-31847-152 MSD AB03-GS07-01 Total/NA

Solid 6020B 405772160-31847-B-213-B MS Matrix Spike Total/NA

Solid 6020B 405772160-31847-B-213-C MSD Matrix Spike Duplicate Total/NA

Analysis Batch: 407608

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 405250160-31847-114 AB03-BSA3-01 Total/NA

Solid 6020B 405250160-31847-115 AB03-BSA3-02 Total/NA

Solid 6020B 405250160-31847-116 AB03-BSA3-03 Total/NA

Solid 6020B 405250160-31847-117 AB03-BSA3-04 Total/NA

Solid 6020B 405250160-31847-118 AB03-BSA3-05 Total/NA

Solid 6020B 405250160-31847-119 AB03-BSA3-06 Total/NA

Solid 6020B 405250160-31847-120 AB03-BSA3-07 Total/NA

Solid 6020B 405250160-31847-121 AB03-BSA3-08 Total/NA

Solid 6020B 405250160-31847-122 AB03-BSA3-09 Total/NA

Solid 6020B 405250160-31847-123 AB03-BSA3-10 Total/NA

Solid 6020B 405250160-31847-124 AB03-BSA3-11 Total/NA

Solid 6020B 405250160-31847-125 AB03-BSA3-12 Total/NA
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QC Association Summary
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Metals (Continued)

Analysis Batch: 407608 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 405250160-31847-126 AB03-BSA3-13 Total/NA

Solid 6020B 405250160-31847-127 AB03-BSA3-14 Total/NA

Solid 6020B 405250160-31847-128 AB03-BSA3-15 Total/NA

Solid 6020B 405252160-31847-149 AB03-GS05-01 Total/NA

Solid 6020B 405250MB 160-405250/1-A Method Blank Total/NA

Solid 6020B 405252MB 160-405252/1-A Method Blank Total/NA

Solid 6020B 405250LCS 160-405250/2-A Lab Control Sample Total/NA

Solid 6020B 405252LCS 160-405252/2-A Lab Control Sample Total/NA

Solid 6020B 405250LCSSRM 160-405250/3-A Lab Control Sample Total/NA

Solid 6020B 405252LCSSRM 160-405252/3-A Lab Control Sample Total/NA

Solid 6020B 405250160-31847-124 MS AB03-BSA3-11 Total/NA

Solid 6020B 405250160-31847-124 MSD AB03-BSA3-11 Total/NA

Solid 6020B 405252160-31847-B-143-B MS Matrix Spike Total/NA

Solid 6020B 405252160-31847-B-143-C MSD Matrix Spike Duplicate Total/NA

Analysis Batch: 407774

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 405773160-31847-254 DUP-10 Total/NA

Solid 6020B 405773MB 160-405773/1-A Method Blank Total/NA

Solid 6020B 405773LCS 160-405773/2-A Lab Control Sample Total/NA

Solid 6020B 405773LCSSRM 160-405773/3-A Lab Control Sample Total/NA

Solid 6020B 405773160-31847-254 MS DUP-10 Total/NA

Solid 6020B 405773160-31847-254 MSD DUP-10 Total/NA

General Chemistry

Analysis Batch: 401787

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-31847-114 AB03-BSA3-01 Total/NA

Solid Moisture160-31847-115 AB03-BSA3-02 Total/NA

Solid Moisture160-31847-116 AB03-BSA3-03 Total/NA

Solid Moisture160-31847-117 AB03-BSA3-04 Total/NA

Solid Moisture160-31847-118 AB03-BSA3-05 Total/NA

Solid Moisture160-31847-119 AB03-BSA3-06 Total/NA

Solid Moisture160-31847-120 AB03-BSA3-07 Total/NA

Solid Moisture160-31847-121 AB03-BSA3-08 Total/NA

Solid Moisture160-31847-122 AB03-BSA3-09 Total/NA

Solid Moisture160-31847-123 AB03-BSA3-10 Total/NA

Solid Moisture160-31847-124 AB03-BSA3-11 Total/NA

Solid Moisture160-31847-125 AB03-BSA3-12 Total/NA

Solid Moisture160-31847-126 AB03-BSA3-13 Total/NA

Solid Moisture160-31847-127 AB03-BSA3-14 Total/NA

Solid Moisture160-31847-127 DU AB03-BSA3-14 Total/NA

Solid Moisture160-31847-B-58 DU Duplicate Total/NA

Analysis Batch: 401788

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-31847-128 AB03-BSA3-15 Total/NA

Solid Moisture160-31847-149 AB03-GS05-01 Total/NA

Solid Moisture160-31847-150 AB03-GS06-01 Total/NA
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QC Association Summary
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

General Chemistry (Continued)

Analysis Batch: 401788 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-31847-152 AB03-GS07-01 Total/NA

Solid Moisture160-31847-153 AB03-GS08-01 Total/NA

Solid Moisture160-31847-154 AB03-GS09-01 Total/NA

Solid Moisture160-31847-155 AB03-GS10-01 Total/NA

Solid Moisture160-31847-156 AB03-GS11-01 Total/NA

Solid Moisture160-31847-128 DU AB03-BSA3-15 Total/NA

Analysis Batch: 402307

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-31847-215 AB03-MH5-01 Total/NA

Solid Moisture160-31847-216 AB03-MH6-01 Total/NA

Solid Moisture160-31847-250 DUP-06 Total/NA

Solid Moisture160-31847-251 DUP-07 Total/NA

Solid Moisture160-31847-254 DUP-10 Total/NA

Solid Moisture160-31847-B-211 DU Duplicate Total/NA

Rad

Leach Batch: 401879

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-31847-A-78-C DU Duplicate Total/NA

Leach Batch: 402000

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-31847-114 AB03-BSA3-01 Total/NA

Solid Dry and Grind160-31847-115 AB03-BSA3-02 Total/NA

Solid Dry and Grind160-31847-116 AB03-BSA3-03 Total/NA

Solid Dry and Grind160-31847-117 AB03-BSA3-04 Total/NA

Solid Dry and Grind160-31847-118 AB03-BSA3-05 Total/NA

Solid Dry and Grind160-31847-119 AB03-BSA3-06 Total/NA

Solid Dry and Grind160-31847-120 AB03-BSA3-07 Total/NA

Solid Dry and Grind160-31847-121 AB03-BSA3-08 Total/NA

Solid Dry and Grind160-31847-122 AB03-BSA3-09 Total/NA

Solid Dry and Grind160-31847-123 AB03-BSA3-10 Total/NA

Solid Dry and Grind160-31847-124 AB03-BSA3-11 Total/NA

Solid Dry and Grind160-31847-125 AB03-BSA3-12 Total/NA

Solid Dry and Grind160-31847-126 AB03-BSA3-13 Total/NA

Solid Dry and Grind160-31847-127 AB03-BSA3-14 Total/NA

Solid Dry and Grind160-31847-128 AB03-BSA3-15 Total/NA

Solid Dry and Grind160-31847-128 DU AB03-BSA3-15 Total/NA

Leach Batch: 402309

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-31847-149 AB03-GS05-01 Total/NA

Solid Dry and Grind160-31847-150 AB03-GS06-01 Total/NA

Solid Dry and Grind160-31847-152 AB03-GS07-01 Total/NA

Solid Dry and Grind160-31847-153 AB03-GS08-01 Total/NA

Solid Dry and Grind160-31847-154 AB03-GS09-01 Total/NA

Solid Dry and Grind160-31847-155 AB03-GS10-01 Total/NA

Solid Dry and Grind160-31847-156 AB03-GS11-01 Total/NA
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QC Association Summary
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Rad (Continued)

Leach Batch: 402309 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-31847-A-148-C DU Duplicate Total/NA

Leach Batch: 402356

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-31847-215 AB03-MH5-01 Total/NA

Solid Dry and Grind160-31847-216 AB03-MH6-01 Total/NA

Solid Dry and Grind160-31847-250 DUP-06 Total/NA

Solid Dry and Grind160-31847-251 DUP-07 Total/NA

Solid Dry and Grind160-31847-254 DUP-10 Total/NA

Solid Dry and Grind160-31847-A-211-C DU Duplicate Total/NA

Solid Dry and Grind160-31847-A-238-C DU Duplicate Total/NA

Prep Batch: 402720

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 402000160-31847-114 AB03-BSA3-01 Total/NA

Solid Fill_Geo-21 402000160-31847-115 AB03-BSA3-02 Total/NA

Solid Fill_Geo-21 402000160-31847-116 AB03-BSA3-03 Total/NA

Solid Fill_Geo-21 402000160-31847-117 AB03-BSA3-04 Total/NA

Solid Fill_Geo-21 402000160-31847-118 AB03-BSA3-05 Total/NA

Solid Fill_Geo-21 402000160-31847-119 AB03-BSA3-06 Total/NA

Solid Fill_Geo-21 402000160-31847-120 AB03-BSA3-07 Total/NA

Solid Fill_Geo-21 402000160-31847-121 AB03-BSA3-08 Total/NA

Solid Fill_Geo-21 402000160-31847-122 AB03-BSA3-09 Total/NA

Solid Fill_Geo-21 402000160-31847-123 AB03-BSA3-10 Total/NA

Solid Fill_Geo-21 402000160-31847-124 AB03-BSA3-11 Total/NA

Solid Fill_Geo-21 402000160-31847-125 AB03-BSA3-12 Total/NA

Solid Fill_Geo-21 402000160-31847-126 AB03-BSA3-13 Total/NA

Solid Fill_Geo-21 402000160-31847-127 AB03-BSA3-14 Total/NA

Solid Fill_Geo-21MB 160-402720/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-402720/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 401879160-31847-A-78-C DU Duplicate Total/NA

Prep Batch: 402824

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 402000160-31847-128 AB03-BSA3-15 Total/NA

Solid Fill_Geo-21MB 160-402824/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-402824/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 402000160-31847-128 DU AB03-BSA3-15 Total/NA

Prep Batch: 402930

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 402309160-31847-149 AB03-GS05-01 Total/NA

Solid Fill_Geo-21 402309160-31847-150 AB03-GS06-01 Total/NA

Solid Fill_Geo-21 402309160-31847-152 AB03-GS07-01 Total/NA

Solid Fill_Geo-21 402309160-31847-153 AB03-GS08-01 Total/NA

Solid Fill_Geo-21 402309160-31847-154 AB03-GS09-01 Total/NA

Solid Fill_Geo-21 402309160-31847-155 AB03-GS10-01 Total/NA

Solid Fill_Geo-21 402309160-31847-156 AB03-GS11-01 Total/NA

Solid Fill_Geo-21MB 160-402930/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-402930/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 402309160-31847-A-148-C DU Duplicate Total/NA
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QC Association Summary
TestAmerica Job ID: 160-31847-6Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Prep Batch: 402938

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 402356160-31847-215 AB03-MH5-01 Total/NA

Solid Fill_Geo-21 402356160-31847-216 AB03-MH6-01 Total/NA

Solid Fill_Geo-21MB 160-402938/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-402938/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 402356160-31847-A-211-C DU Duplicate Total/NA

Prep Batch: 403043

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 402356160-31847-250 DUP-06 Total/NA

Solid Fill_Geo-21 402356160-31847-251 DUP-07 Total/NA

Solid Fill_Geo-21 402356160-31847-254 DUP-10 Total/NA

Solid Fill_Geo-21MB 160-403043/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-403043/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 402356160-31847-A-238-C DU Duplicate Total/NA
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SUMMARY 

This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 160-31847-7 for 
samples collected in association with the Cameron Area Mine Sites, A&B No. 2 and A&B No. 3 
Abandoned Uranium Mines, Cameron Chapter, Navajo Nation, located in Coconino County, Arizona. The 
review was conducted as a Tier II evaluation and included review of data package completeness. Only 
analytical data as reported by the laboratory were reviewed for this validation. Field documentation was 
not included in this review. Included with this assessment are the validation annotated sample result 
sheets and chain of custody records. Analyses were performed for the samples listed in the table below. 

Sample ID Laboratory ID Matrix 
Sample 

Collection 
Date 

Parent Sample 
Analysis 

Metals Radio. Misc. 

AB03-BSA4-01 160-31847-129 Soil 11/13/2018  X X  

AB03-BSA4-02 160-31847-130 Soil 11/13/2018  X X  

AB03-BSA4-03 160-31847-131 Soil 11/13/2018  X X  

AB03-BSA4-04 160-31847-132 Soil 11/13/2018  X X  

AB03-BSA4-05 160-31847-133 Soil 11/13/2018  X X  

AB03-BSA4-06 160-31847-134 Soil 11/13/2018  X X  

AB03-BSA4-07 160-31847-135 Soil 11/13/2018  X X  

AB03-BSA4-08 160-31847-136 Soil 11/13/2018  X X  

AB03-BSA4-09 160-31847-137 Soil 11/13/2018  X X  

AB03-BSA4-10 160-31847-138 Soil 11/13/2018  X X  

AB03-BSA4-11 160-31847-139 Soil 11/13/2018  X X  

AB03-BSA4-12 160-31847-140 Soil 11/13/2018  X X  

AB03-BSA4-13 160-31847-141 Soil 11/13/2018  X X  

AB03-BSA4-14 160-31847-142 Soil 11/13/2018  X X  

AB03-BSA4-15 160-31847-143 Soil 11/13/2018  X X  

DUP-08 160-31847-252 Soil 11/13/2018 AB03-BSA4-01 X X  

Notes: 
1. As specified on the chain of custody records, the matrix spike/matrix spike duplicate (MS/MSD) analyses were performed 

using sample AB03-BSA4-15. 
2. Misc. = miscellaneous 
3. Radio. = radiological 
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ANALYTICAL DATA PACKAGE DOCUMENTATION 

The table below presents the evaluation of the data package completeness. 

Items Reviewed 

Reported 
Performance 
Acceptable 

Not 
Required No Yes No Yes 

1. Sample receipt condition  X  X  

2. Requested analyses and sample results  X  X  

3. Master tracking list  X  X  

4. Methods of analysis  X  X  

5. Reporting limits (RLs)  X  X  

6. Sample collection date  X  X  

7. Laboratory sample received date  X  X  

8.     Sample preservation verification (as applicable)  X  X  

9. Sample preparation/extraction/analysis dates  X  X  

10. Fully executed chain of custody (COC) form   X  X  

11. Narrative summary of quality assurance (QA) or sample 
problems provided 

 X  X  

12. Data package completeness and compliance  X  X  
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INTRODUCTION – INORGANIC ANALYSIS 

Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
901.1 and USEPA SW-846 Method 6020B. Data were reviewed in accordance with the method-specified 
criteria, Contract Laboratory Program National Functional Guidelines for Inorganic Data Review (USEPA 
2004b), Multi-Agency Radiological Laboratory Analytical Protocols Manual (USEPA 2004a), and the 
Quality Assurance Project Plan (QAPP), Cameron Area Mine Sites, A&B No. 2 and A&B No. 3 
Abandoned Uranium Mines, Cameron Chapter, Navajo Nation, Coconino County, Arizona (ARCADIS 
2018). 

The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance. As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method. It is assumed that the data package represents the best efforts 
of the laboratory and that it was already subjected to adequate and sufficient quality review prior to 
submission. 

During the review process, laboratory data (qualified and unqualified) are verified against the supporting 
documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer. Results are qualified with the following codes in accordance with the USEPA National 
Functional Guidelines: 

• Concentration qualifiers: 

U The compound was analyzed for but not detected. The associated value is the compound 
quantitation limit. 

B The compound has been found in the sample as well as its associated blank, its presence in 
the sample may be suspect. 

• Quantitation qualifiers: 

E The reported value is estimated due to the presence of interference. 

N Spiked sample recovery is not within the control limits. 

* Duplicate analysis is not within the control limits. 

• Validation qualifiers: 

J The analyte was positively identified; however, the associated numerical value is an estimated 
concentration only. 

J- The analyte was positively identified; however, the associated numerical value is an estimated 
concentration only, and the result may be biased low. 

J+ The analyte was positively identified; however, the associated numerical value is an estimated 
concentration only, and the result may be biased high. 

Q A reported combined standard uncertainty exceeds the required method uncertainty. 

UJ The analyte was not detected above the reported sample detection limit. However, the reported 
limit is approximate and may or may not represent the actual limit of detection. 

UB Analyte considered non-detect at the listed value due to associated blank contamination. 

R The sample results are rejected; the analyte may or may not be present in the sample. 
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Two facts should be noted by all data users. First, the "R" flag means that the associated value is 
unusable. In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not. "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort. The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate. Strict 
QC serves to increase confidence in data, but any value potentially contains error.  
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METALS ANALYSES 

1. Holding Times 

The specified holding times for the following methods are presented in the following table. 

Method Matrix Holding Time Preservation 

SW-846 6020B 
Water 180 days from collection to analysis 

Cool to < 6 °C; 
pH < 2 with nitric acid 

Soil 180 days from collection to analysis Cool to < 6 °C 

All samples were analyzed within the specified holding time criteria. 

2. Blank Contamination 

QA blanks (i.e. laboratory method blanks and equipment rinse blanks) are prepared to identify any 
contamination that may have been introduced into the samples during sample preparation or field activity. 
Method blanks measure laboratory contamination. Rinse blanks also measure contamination of samples 
during field operations. 

A blank action level (BAL) of five times the concentration of a detected analyte in an associated blank is 
calculated for QA blanks containing concentrations greater than the method detection limit (MDL). The 
BAL is compared to the associated sample results to determine the appropriate qualification of the 
sample results, if needed.  

Analytes were not detected above the MDL in the associated blanks; therefore, detected sample results 
were not associated with blank contamination. 

3. Matrix Spike/Matrix Spike Duplicate and Laboratory Duplicate Sample Analysis 

MS/MSD and laboratory duplicate sample data are used to assess the precision and accuracy of the 
analytical method. 

3.1 Matrix Spike/Matrix Spike Duplicate Analysis 

All metal analytes must exhibit recoveries within the established acceptance limits of 75% to 125%. The 
relative percent difference (RPD) between the MS and MSD results must be no greater than the 
established acceptance limit of 20%. The MS/MSD control limits do not apply for MS/MSDs performed on 
samples where the analyte’s concentration detected in the parent sample exceeds the MS/MSD spiking 
concentration by a factor of four or greater. Sample results associated with MS/MSD exceedances where 
the parent samples are not site-specific are not qualified. 

Sample AB03-BSA3-11, AB03-BSA4-15, and AB03-WA16-01 were used in the MS/MSD analyses. All 
analytes associated with the MS/MSD analyses exhibited acceptable recoveries and RPDs. 

3.2 Laboratory Duplicate Sample Analysis 

The laboratory duplicate sample relative percent difference (RPD) control limit of 35 percent for soil 
matrices is applied when the parent and duplicate sample concentrations are at least five times the RL. In 
the case where the parent and duplicate sample concentrations are less than five times the RL, a control 
limit of two times the RL for soil matrices is applied to the difference between the results. 

The laboratory duplicate analysis was not performed on a sample associated with this SDG. 
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4. Laboratory Control Sample Analysis 

The laboratory control sample (LCS) analysis is used to assess the accuracy of the analytical method 
independent of matrix interferences. The analytes associated with the LCS analyses must exhibit 
recoveries between the control limits of 75 and 125 percent for soil matrices. 

All analytes associated with the LCS analyses exhibited recoveries within the control limits. 

5. Field Duplicate Sample Analysis 

The field duplicate sample analysis is used to assess the overall precision of the field sampling 
procedures and analytical method. A control limit of 50 percent for soil matrices is applied to the RPD 
between the parent and field duplicate samples. In the case where the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of two times the RL for soil 
matrices is applied to the difference between the results. 

Results for duplicate samples are summarized in the following table. 

Sample ID / Duplicate ID Analyte 
Sample 
Result 

Duplicate 
Result 

RPD 

AB03-BSA4-01 / DUP08 

Arsenic 4.1 J 3.5 J Acceptable 

Selenium 2.5 J 2.0 J Acceptable 

Uranium 0.89 0.96 7.6 % 

Vanadium 25 18 32.6 % 

  Notes: U = Not detected 
 J = Estimated (result is < RL) 

The field duplicate samples exhibited acceptable results. 

6. Serial Dilution Analysis 

The serial dilution analysis is used to assess if a significant physical or chemical interference exists due to 
sample matrix. Analytes exhibiting concentrations greater than 50 times the MDL in the undiluted sample 
are evaluated to determine if matrix interference exists. These analytes are required to have less than a 
10 percent difference (%D) between sample results from the undiluted (parent) sample and results 
associated with the same sample analyzed with a five-fold dilution. 

The serial dilution analysis was not performed on a sample from within this SDG. 

7. System Performance and Overall Assessment 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR METALS 

Metals: SW-846 6020B Reported
Performance 
Acceptable Not 

RequiredNo Yes No Yes 
Inductively Coupled Plasma - Mass Spectrometry (ICP-MS)  

Tier II Validation   

Holding Times  X  X  

RLs (Units)  X  X  

Blanks 

A. Instrument Blanks X    X 

B.  Method Blanks  X  X  

C.   Equipment and/or Field Blanks  X  X  

LCS Accuracy (%R)  X  X  

MS %R  X  X  

MSD %R  X  X  

MS/MSD Precision (RPD)  X  X  

Laboratory Duplicate Sample RPD X    X 

Field Duplicate Sample RPD  X  X  

ICP Serial Dilution %D X    X 

Reporting Limit Verification  X  X  

Moisture Content  X  X  

Note: 
%R = Percent recovery 
RPD = Relative percent difference 
  



DATA REVIEW REPORT  

arcadis.com 
\\arcadis-us.com\officedata\Syracuse-NY\Project_Data\AIT_PVU\2019\31501-32000\31661\EnPro 160-31847-7 31661R.docx 9 

RADIOLOGICAL ANALYSES 

1. Holding Times 

The specified holding times for the following methods are presented in the following table. 

Method Matrix Holding Time Preservation 

USEPA 901.1 Soil None specified None specified 

All samples were analyzed within the specified holding time criteria. 

2. Blank Contamination 

QA blanks (i.e. laboratory analytical method blanks and equipment rinse blanks) are prepared to identify 
any contamination that may have been introduced into the samples during sample preparation or field 
activity. Method blanks measure laboratory contamination. Rinse blanks measure contamination of 
samples during field operations. 

Blank results are verified to be accurately reported, and to confirm that tolerance limits (+/- 2 standard 
deviations/sigma) were not exceeded and are less than the RLs specified in the QAPP (ARCADIS 2018). 
Sample results less than five times the associated blank concentration are qualified as not detected (UB). 

For blanks to be considered not applicable, verify that net blank results are less than the associated 
uncertainty by evaluating the blank results based on the following three criteria:  

1. The blank result is less than the uncertainty and the minimum detectable concentration (MDC). 

2. The blank result has an uncertainty greater than the result (or indistinguishable from background), or the 
blank result falls between the uncertainty and the MDC. 

3. The blank result is greater than the uncertainty and the MDC but is less than 1.65 times the 
uncertainty. Contamination is suspected when the net blank result is greater than the 1.65 times the 
uncertainty. 

If any of these criteria is true, the blank is considered non-detect. If the blank QC results fall outside the 
appropriate tolerance limits or if the net blank results are not less than the associated uncertainty, the 
following equation for normalized absolute difference (NAD) should be used to determine the effect of 
possible blank contamination on the sample results. 

)(U + )(U

|Blank - Sample| = difference absolute Normalized
2

Blank
2

Sample
kMethodBlan  

Where: 
USample = uncertainty of the sample 
UBlank = uncertainty of the blank 
Sample = concentration of isotope in sample 
Blank = concentration of isotope in blank 

Blank qualifications due to NAD exceedances are summarized in the following table. 
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Normalized Absolute Difference Qualification 

> 2.58 None 

NAD > 1.96 but < 2.58 J 

NAD < 1.96 J* 

Notes: 
* Minimally the result should be qualified as estimated, J; however, if other quality indicators are deficient, the 
validator may determine the result should be qualified as rejected, ("R"). 

If the blank result exceeds the control limits, individual sample results may still be reportable if results are 
less than the MDC or greater than 10 times the blank result. Relative sizes of the sample and blank 
aliquots must be factored when making this determination (raw counts). In accordance with the QAPP, if 
radium-226 is detected using Method 901.1 in a blank at > 0.5 or < -0.5 picoCurie per gram (pCi/g), all 
sample results are qualified as not detected (UB), and if radium-226 is detected using Method 901.1 in a 
blank at > 2.3 or < -2.3 picoCurie per liter (pCi/L), all sample results are qualified as not detected (UB). 

The blanks associated with the samples were determined to be not detected for all analytes; therefore, 
detected sample results are not associated with blank contamination. 

3. Laboratory Duplicate Sample Analysis 

Laboratory duplicate sample data are used to assess the precision of the analytical method. 

The laboratory duplicate sample relative percent difference (RPD) control limit of 64 percent is applied 
when the average of the parent and duplicate sample concentrations are at least 1 pCi/g for soil matrices, 
or 5 pCi/L for water matrices, and the duplicate error ratio (DER) must be no greater than 3. When the 
average of the results is less than 1 pCi/g for soil matrices or 5 pCi/L for water matrices, the difference 
between the results must be less than 0.6 pCi/g or 3.2 pCi/L (appropriately). 

Samples AB03-BSA3-15 and CA-09 were used in the laboratory duplicate sample analyses. All analytes 
associated with laboratory duplicate sample RPDs and DERs were within the control limit. 

4. Laboratory Control Sample Analysis 

Laboratory control sample (LCS) analysis is used to assess the accuracy of the analytical method 
independent of matrix interferences. The analytes associated with the LCS analysis must exhibit 
recoveries between the control limits of 55 and 145 percent. 

The LCS analyses exhibited recoveries within the control limits. 

5. Field Duplicate Sample Analysis 

The field duplicate sample analysis is used to assess the overall precision of the field sampling 
procedures and analytical method. For results greater than five times the RL or MDC, a control limit of 50 
percent for soil matrices is applied to the RPD between the parent and field duplicate sample results. If 
the parent and field duplicate sample results are less than five times the RL, for soil matrices a control 
limit of three times the RL is applied to the difference between the results. 

Results for duplicate samples are summarized in the following table. 
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Sample ID / Duplicate ID Analyte Sample Result
Duplicate 

Result 
RPD 

AB03-BSA4-01 / DUP08 

Bismuth-214 0.644 0.818 23.8 % 

Lead-212 0.584 0.678 14.9 % 

Lead-214 0.871 0.760 13.6 % 

Potassium-40 15.3 16.3 6.3 % 

Radium-226 0.644 0.818 Acceptable 

Thallium-208 0.290 0.293 Acceptable 

The field duplicate samples exhibited acceptable results. 

6. Isotope Identification 

Sample results are qualified as non-detects if either of the following criteria are true: 

1. Sample result is less than the uncertainty and the MDC. 

2. Sample result has an uncertainty greater than the result (or indistinguishable from background) or the 
result is between the uncertainty and the MDC. 

If the sample result is less than the MDC and the result is less than the RL (0.5 pCi/g) the result is 
qualified as non-detect (U). If the result is less than the MDC and greater than the RL, the result is 
reported as estimated non-detect (UJ). 

Quantitative uncertainty is associated with sample results less than 1pCi/g and a reported uncertainty 
greater than 0.15 pCi/g or results greater than 1 pCi/g with a reported uncertainty greater than 0.15 times 
the result. These results are qualified "Q". 

No sample results were reported as detections but determined to be non-detect during validation. Sample 
results exhibiting quantitative uncertainty greater than the control limits and qualified "Q" are presented in 
the following table. 

Sample Analyte Result Uncertainty MDC 

AB03-BSA4-02 Bismuth-212 1.65 0.606 0.379 

AB03-BSA4-03 Thorium-234 0.755 0.531 0.675 

AB03-BSA4-12 Bismuth-212 0.849 0.437 0.391 

AB03-BSA4-13 Thorium-234 0.878 0.608 0.866 

7. System Performance and Overall Assessment 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR RADIOLOGICAL ANALYSES 
 

Radiological: USEPA 901.1 Reported
Performance 
Acceptable 

Not 
RequiredNo Yes No Yes 

Gamma Spectroscopy 

Tier II Validation        

Holding Times  X  X  

Reporting Limits (Units)  X  X  

Blanks 

  A. Method Blanks  X  X  

  B. Equipment and/or Field Blanks  X  X  

Laboratory Control Sample (LCS) Accuracy (%R)  X  X  

Laboratory Control Sample Duplicate (LCSD) %R X    X 

LCS/LCSD Precision (RPD) X    X 

Laboratory Duplicate Sample RPD X    X 

Field Duplicate Sample RPD  X  X  

Isotope Identification  X  X  

Isotope Quantification  X X   

Note: 
%R = percent recovery 
RPD = relative percent difference 
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Client Sample Results
TestAmerica Job ID: 160-31847-7Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-129Client Sample ID: AB03-BSA4-01
Matrix: SolidDate Collected: 11/13/18 13:43

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.644

(2σ+/-)

0.212

(2σ+/-)

112/18/18 06:5411/27/18 13:54pCi/g0.1880.500

RL MDC

0.198

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 06:54 12.741.621.62U-0.159Thorium-234

Bi-214 0.644 0.198 0.212 0.188 pCi/g 11/27/18 13:54 12/18/18 06:54 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 15.3 2.08 2.73 0.891 pCi/g 11/27/18 13:54 12/18/18 06:54 1

Pb-212 0.584 0.135 0.151 0.162 pCi/g 11/27/18 13:54 12/18/18 06:54 1

Pb-214 0.871 0.243 0.263 0.221 pCi/g 11/27/18 13:54 12/18/18 06:54 1

Tl-208 0.290 0.0860 0.0923 0.0718 pCi/g 11/27/18 13:54 12/18/18 06:54 1

Lab Sample ID: 160-31847-129Client Sample ID: AB03-BSA4-01
Matrix: SolidDate Collected: 11/13/18 13:43

Percent Solids: 82.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.1 J 5.5 2.2 mg/Kg ☼ 12/12/18 10:50 12/26/18 16:44 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.7 1.1 mg/Kg 12/12/18 10:50 12/26/18 16:44 10☼Molybdenum ND

2.7 1.7 mg/Kg 12/12/18 10:50 12/26/18 16:44 10☼Selenium 2.5 J

0.55 0.22 mg/Kg 12/12/18 10:50 12/26/18 16:44 10☼Uranium 0.89

5.5 2.2 mg/Kg 12/12/18 10:50 12/26/18 16:44 10☼Vanadium 25

Lab Sample ID: 160-31847-130Client Sample ID: AB03-BSA4-02
Matrix: SolidDate Collected: 11/13/18 13:52

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.490

(2σ+/-)

0.138

(2σ+/-)

112/18/18 06:5611/27/18 13:54pCi/g0.1080.500

RL MDC

0.128

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 06:56 11.040.6480.640U0.916Thorium-234

Bi-212 1.65 0.581 0.606 0.379 pCi/g 11/27/18 13:54 12/18/18 06:56 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.490 0.128 0.138 0.108 pCi/g 11/27/18 13:54 12/18/18 06:56 1

K-40 10.2 1.61 1.91 0.689 pCi/g 11/27/18 13:54 12/18/18 06:56 1

Pb-212 0.643 0.108 0.136 0.0983 pCi/g 11/27/18 13:54 12/18/18 06:56 1

Pb-214 0.659 0.154 0.169 0.130 pCi/g 11/27/18 13:54 12/18/18 06:56 1

Tl-208 0.189 0.0638 0.0667 0.0532 pCi/g 11/27/18 13:54 12/18/18 06:56 1
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Client Sample Results
TestAmerica Job ID: 160-31847-7Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-130Client Sample ID: AB03-BSA4-02
Matrix: SolidDate Collected: 11/13/18 13:52

Percent Solids: 91.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.0 J 5.3 2.1 mg/Kg ☼ 12/12/18 10:50 12/26/18 16:51 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.1 mg/Kg 12/12/18 10:50 12/26/18 16:51 10☼Molybdenum ND

2.6 1.7 mg/Kg 12/12/18 10:50 12/26/18 16:51 10☼Selenium 2.1 J

0.53 0.21 mg/Kg 12/12/18 10:50 12/26/18 16:51 10☼Uranium 1.0

5.3 2.1 mg/Kg 12/12/18 10:50 12/26/18 16:51 10☼Vanadium 25

Lab Sample ID: 160-31847-131Client Sample ID: AB03-BSA4-03
Matrix: SolidDate Collected: 11/13/18 13:56

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.517

(2σ+/-)

0.142

(2σ+/-)

112/18/18 06:5611/27/18 13:54pCi/g0.1380.500

RL MDC

0.132

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 06:56 10.6750.5310.5240.755Thorium-234

Ac-228 0.453 0.152 0.159 0.0936 pCi/g 11/27/18 13:54 12/18/18 06:56 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.517 0.132 0.142 0.138 pCi/g 11/27/18 13:54 12/18/18 06:56 1

K-40 13.0 1.69 2.15 0.604 pCi/g 11/27/18 13:54 12/18/18 06:56 1

Pb-212 0.564 0.0973 0.122 0.104 pCi/g 11/27/18 13:54 12/18/18 06:56 1

Pb-214 0.635 0.150 0.164 0.124 pCi/g 11/27/18 13:54 12/18/18 06:56 1

Lab Sample ID: 160-31847-131Client Sample ID: AB03-BSA4-03
Matrix: SolidDate Collected: 11/13/18 13:56

Percent Solids: 78.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.2 J 5.9 2.4 mg/Kg ☼ 12/12/18 10:50 12/26/18 16:58 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

3.0 1.2 mg/Kg 12/12/18 10:50 12/26/18 16:58 10☼Molybdenum ND

3.0 1.9 mg/Kg 12/12/18 10:50 12/26/18 16:58 10☼Selenium 2.0 J

0.59 0.24 mg/Kg 12/12/18 10:50 12/26/18 16:58 10☼Uranium 0.78

5.9 2.4 mg/Kg 12/12/18 10:50 12/26/18 16:58 10☼Vanadium 22

Lab Sample ID: 160-31847-132Client Sample ID: AB03-BSA4-04
Matrix: SolidDate Collected: 11/13/18 14:15

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.198 U

(2σ+/-)

0.123

(2σ+/-)

112/18/18 06:5911/27/18 13:54pCi/g0.3280.500

RL MDC

0.121

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 06:59 10.9170.5780.573U0.635Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-7Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-132Client Sample ID: AB03-BSA4-04
Matrix: SolidDate Collected: 11/13/18 14:15

Date Received: 11/15/18 13:50

K-40 13.4 1.98 2.41 0.720 pCi/g 11/27/18 13:54 12/18/18 06:59 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Pb-212 0.580 0.118 0.140 0.125 pCi/g 11/27/18 13:54 12/18/18 06:59 1

Pb-214 0.629 0.146 0.160 0.145 pCi/g 11/27/18 13:54 12/18/18 06:59 1

Tl-208 0.223 0.0716 0.0752 0.0527 pCi/g 11/27/18 13:54 12/18/18 06:59 1

Lab Sample ID: 160-31847-132Client Sample ID: AB03-BSA4-04
Matrix: SolidDate Collected: 11/13/18 14:15

Percent Solids: 89.7Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.8 J 5.1 2.1 mg/Kg ☼ 12/12/18 10:58 12/26/18 17:24 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.0 mg/Kg 12/12/18 10:58 12/26/18 17:24 10☼Molybdenum ND

2.6 1.6 mg/Kg 12/12/18 10:58 12/26/18 17:24 10☼Selenium 2.5 J

0.51 0.21 mg/Kg 12/12/18 10:58 12/26/18 17:24 10☼Uranium 0.83

5.1 2.1 mg/Kg 12/12/18 10:58 12/26/18 17:24 10☼Vanadium 27

Lab Sample ID: 160-31847-133Client Sample ID: AB03-BSA4-05
Matrix: SolidDate Collected: 11/13/18 14:20

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.637

(2σ+/-)

0.174

(2σ+/-)

112/18/18 06:5611/27/18 13:54pCi/g0.1270.500

RL MDC

0.161

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 06:56 10.9120.6130.606U0.802Thorium-234

Ac-228 0.757 0.258 0.269 0.195 pCi/g 11/27/18 13:54 12/18/18 06:56 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.637 0.161 0.174 0.127 pCi/g 11/27/18 13:54 12/18/18 06:56 1

K-40 13.1 1.93 2.34 0.755 pCi/g 11/27/18 13:54 12/18/18 06:56 1

Pb-212 0.605 0.108 0.125 0.106 pCi/g 11/27/18 13:54 12/18/18 06:56 1

Pb-214 0.765 0.149 0.168 0.147 pCi/g 11/27/18 13:54 12/18/18 06:56 1

Tl-208 0.244 0.0838 0.0874 0.0771 pCi/g 11/27/18 13:54 12/18/18 06:56 1

Lab Sample ID: 160-31847-133Client Sample ID: AB03-BSA4-05
Matrix: SolidDate Collected: 11/13/18 14:20

Percent Solids: 96.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.6 J 5.0 2.0 mg/Kg ☼ 12/12/18 10:58 12/26/18 17:31 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 0.99 mg/Kg 12/12/18 10:58 12/26/18 17:31 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 10:58 12/26/18 17:31 10☼Selenium 2.5

0.50 0.20 mg/Kg 12/12/18 10:58 12/26/18 17:31 10☼Uranium 0.69

5.0 2.0 mg/Kg 12/12/18 10:58 12/26/18 17:31 10☼Vanadium 29
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Client Sample Results
TestAmerica Job ID: 160-31847-7Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-134Client Sample ID: AB03-BSA4-06
Matrix: SolidDate Collected: 11/13/18 14:25

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.647

(2σ+/-)

0.197

(2σ+/-)

112/18/18 07:3611/27/18 13:54pCi/g0.1720.500

RL MDC

0.186

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 07:36 11.020.6230.621U0.461Thorium-234

Ac-228 0.718 0.169 0.184 0.0963 pCi/g 11/27/18 13:54 12/18/18 07:36 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.647 0.186 0.197 0.172 pCi/g 11/27/18 13:54 12/18/18 07:36 1

K-40 10.4 1.50 1.83 0.746 pCi/g 11/27/18 13:54 12/18/18 07:36 1

Pb-212 0.529 0.102 0.116 0.108 pCi/g 11/27/18 13:54 12/18/18 07:36 1

Pb-214 0.584 0.142 0.154 0.132 pCi/g 11/27/18 13:54 12/18/18 07:36 1

Tl-208 0.168 0.0611 0.0634 0.0596 pCi/g 11/27/18 13:54 12/18/18 07:36 1

Lab Sample ID: 160-31847-134Client Sample ID: AB03-BSA4-06
Matrix: SolidDate Collected: 11/13/18 14:25

Percent Solids: 98.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.7 J 5.0 2.0 mg/Kg ☼ 12/12/18 10:58 12/26/18 17:58 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/12/18 10:58 12/26/18 17:58 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 10:58 12/26/18 17:58 10☼Selenium 1.8 J

0.50 0.20 mg/Kg 12/12/18 10:58 12/26/18 17:58 10☼Uranium 0.77

5.0 2.0 mg/Kg 12/12/18 10:58 12/26/18 17:58 10☼Vanadium 22

Lab Sample ID: 160-31847-135Client Sample ID: AB03-BSA4-07
Matrix: SolidDate Collected: 11/13/18 14:30

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.560

(2σ+/-)

0.141

(2σ+/-)

112/18/18 07:3511/27/18 13:54pCi/g0.09670.500

RL MDC

0.128

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 07:35 10.8390.5220.519U0.502Thorium-234

Ac-228 0.546 0.177 0.185 0.101 pCi/g 11/27/18 13:54 12/18/18 07:35 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.560 0.128 0.141 0.0967 pCi/g 11/27/18 13:54 12/18/18 07:35 1

K-40 8.74 1.41 1.67 0.596 pCi/g 11/27/18 13:54 12/18/18 07:35 1

Pb-212 0.475 0.0980 0.116 0.107 pCi/g 11/27/18 13:54 12/18/18 07:35 1

Pb-214 0.536 0.128 0.140 0.163 pCi/g 11/27/18 13:54 12/18/18 07:35 1

Tl-208 0.134 0.0531 0.0549 0.0475 pCi/g 11/27/18 13:54 12/18/18 07:35 1
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Client Sample Results
TestAmerica Job ID: 160-31847-7Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-135Client Sample ID: AB03-BSA4-07
Matrix: SolidDate Collected: 11/13/18 14:30

Percent Solids: 97.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.1 4.8 1.9 mg/Kg ☼ 12/12/18 10:58 12/26/18 18:05 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.96 mg/Kg 12/12/18 10:58 12/26/18 18:05 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/12/18 10:58 12/26/18 18:05 10☼Selenium 2.1 J

0.48 0.19 mg/Kg 12/12/18 10:58 12/26/18 18:05 10☼Uranium 0.84

4.8 1.9 mg/Kg 12/12/18 10:58 12/26/18 18:05 10☼Vanadium 22

Lab Sample ID: 160-31847-136Client Sample ID: AB03-BSA4-08
Matrix: SolidDate Collected: 11/13/18 14:35

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.686

(2σ+/-)

0.183

(2σ+/-)

112/18/18 07:3611/27/18 13:54pCi/g0.1510.500

RL MDC

0.168

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 07:36 10.8910.5260.522U0.534Thorium-234

Ac-228 0.572 0.266 0.272 0.253 pCi/g 11/27/18 13:54 12/18/18 07:36 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.686 0.168 0.183 0.151 pCi/g 11/27/18 13:54 12/18/18 07:36 1

K-40 14.5 1.71 2.26 0.774 pCi/g 11/27/18 13:54 12/18/18 07:36 1

Pb-212 0.645 0.121 0.147 0.141 pCi/g 11/27/18 13:54 12/18/18 07:36 1

Pb-214 0.648 0.117 0.135 0.134 pCi/g 11/27/18 13:54 12/18/18 07:36 1

Tl-208 0.239 0.0715 0.0757 0.0626 pCi/g 11/27/18 13:54 12/18/18 07:36 1

Lab Sample ID: 160-31847-136Client Sample ID: AB03-BSA4-08
Matrix: SolidDate Collected: 11/13/18 14:35

Percent Solids: 90.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.9 J 5.3 2.1 mg/Kg ☼ 12/12/18 10:58 12/26/18 18:12 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.1 mg/Kg 12/12/18 10:58 12/26/18 18:12 10☼Molybdenum ND

2.6 1.7 mg/Kg 12/12/18 10:58 12/26/18 18:12 10☼Selenium 2.3 J

0.53 0.21 mg/Kg 12/12/18 10:58 12/26/18 18:12 10☼Uranium 0.84

5.3 2.1 mg/Kg 12/12/18 10:58 12/26/18 18:12 10☼Vanadium 25

Lab Sample ID: 160-31847-137Client Sample ID: AB03-BSA4-09
Matrix: SolidDate Collected: 11/13/18 14:39

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.656

(2σ+/-)

0.149

(2σ+/-)

112/18/18 07:3811/27/18 13:54pCi/g0.1070.500

RL MDC

0.132

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 07:38 10.8800.5310.525U0.665Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-7Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-137Client Sample ID: AB03-BSA4-09
Matrix: SolidDate Collected: 11/13/18 14:39

Date Received: 11/15/18 13:50

Ac-228 0.716 0.174 0.188 0.0796 pCi/g 11/27/18 13:54 12/18/18 07:38 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.656 0.132 0.149 0.107 pCi/g 11/27/18 13:54 12/18/18 07:38 1

K-40 9.93 1.33 1.67 0.593 pCi/g 11/27/18 13:54 12/18/18 07:38 1

Pb-212 0.432 0.0923 0.108 0.108 pCi/g 11/27/18 13:54 12/18/18 07:38 1

Pb-214 0.639 0.126 0.143 0.149 pCi/g 11/27/18 13:54 12/18/18 07:38 1

Tl-208 0.161 0.0604 0.0627 0.0624 pCi/g 11/27/18 13:54 12/18/18 07:38 1

Lab Sample ID: 160-31847-137Client Sample ID: AB03-BSA4-09
Matrix: SolidDate Collected: 11/13/18 14:39

Percent Solids: 97.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.9 4.9 1.9 mg/Kg ☼ 12/12/18 10:58 12/26/18 18:18 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/12/18 10:58 12/26/18 18:18 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/12/18 10:58 12/26/18 18:18 10☼Selenium 2.3 J

0.49 0.19 mg/Kg 12/12/18 10:58 12/26/18 18:18 10☼Uranium 0.88

4.9 1.9 mg/Kg 12/12/18 10:58 12/26/18 18:18 10☼Vanadium 26

Lab Sample ID: 160-31847-138Client Sample ID: AB03-BSA4-10
Matrix: SolidDate Collected: 11/13/18 14:52

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.589

(2σ+/-)

0.164

(2σ+/-)

112/18/18 07:3511/27/18 13:54pCi/g0.1240.500

RL MDC

0.149

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 07:35 12.281.121.12U-0.710Thorium-234

Bi-214 0.589 0.149 0.164 0.124 pCi/g 11/27/18 13:54 12/18/18 07:35 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 13.4 1.89 2.43 0.837 pCi/g 11/27/18 13:54 12/18/18 07:35 1

Pb-212 0.512 0.127 0.141 0.159 pCi/g 11/27/18 13:54 12/18/18 07:35 1

Pb-214 0.710 0.160 0.179 0.133 pCi/g 11/27/18 13:54 12/18/18 07:35 1

Lab Sample ID: 160-31847-138Client Sample ID: AB03-BSA4-10
Matrix: SolidDate Collected: 11/13/18 14:52

Percent Solids: 97.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.9 4.8 1.9 mg/Kg ☼ 12/12/18 10:58 12/26/18 18:25 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/12/18 10:58 12/26/18 18:25 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/12/18 10:58 12/26/18 18:25 10☼Selenium 2.2 J

0.48 0.19 mg/Kg 12/12/18 10:58 12/26/18 18:25 10☼Uranium 0.86

4.8 1.9 mg/Kg 12/12/18 10:58 12/26/18 18:25 10☼Vanadium 25
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Client Sample Results
TestAmerica Job ID: 160-31847-7Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-139Client Sample ID: AB03-BSA4-11
Matrix: SolidDate Collected: 11/13/18 15:02

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.512

(2σ+/-)

0.162

(2σ+/-)

112/18/18 07:3611/27/18 13:54pCi/g0.1440.500

RL MDC

0.153

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 07:36 10.9990.6030.599U0.611Thorium-234

Ac-228 0.835 0.192 0.210 0.108 pCi/g 11/27/18 13:54 12/18/18 07:36 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.512 0.153 0.162 0.144 pCi/g 11/27/18 13:54 12/18/18 07:36 1

K-40 14.9 1.91 2.44 0.672 pCi/g 11/27/18 13:54 12/18/18 07:36 1

Pb-212 0.526 0.103 0.124 0.109 pCi/g 11/27/18 13:54 12/18/18 07:36 1

Pb-214 0.691 0.148 0.165 0.126 pCi/g 11/27/18 13:54 12/18/18 07:36 1

Tl-208 0.210 0.0621 0.0658 0.0487 pCi/g 11/27/18 13:54 12/18/18 07:36 1

Lab Sample ID: 160-31847-139Client Sample ID: AB03-BSA4-11
Matrix: SolidDate Collected: 11/13/18 15:02

Percent Solids: 94.2Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.5 J 5.0 2.0 mg/Kg ☼ 12/12/18 10:58 12/26/18 18:32 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/12/18 10:58 12/26/18 18:32 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 10:58 12/26/18 18:32 10☼Selenium 2.8

0.50 0.20 mg/Kg 12/12/18 10:58 12/26/18 18:32 10☼Uranium 1.0

5.0 2.0 mg/Kg 12/12/18 10:58 12/26/18 18:32 10☼Vanadium 31

Lab Sample ID: 160-31847-140Client Sample ID: AB03-BSA4-12
Matrix: SolidDate Collected: 11/13/18 15:09

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.517

(2σ+/-)

0.135

(2σ+/-)

112/18/18 07:3711/27/18 13:54pCi/g0.09500.500

RL MDC

0.124

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 07:37 10.9480.8490.848U-0.416Thorium-234

Ac-228 0.643 0.119 0.136 0.0810 pCi/g 11/27/18 13:54 12/18/18 07:37 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 0.849 0.428 0.437 0.391 pCi/g 11/27/18 13:54 12/18/18 07:37 1

Bi-214 0.517 0.124 0.135 0.0950 pCi/g 11/27/18 13:54 12/18/18 07:37 1

K-40 10.0 1.38 1.72 0.523 pCi/g 11/27/18 13:54 12/18/18 07:37 1

Pb-212 0.498 0.0896 0.110 0.103 pCi/g 11/27/18 13:54 12/18/18 07:37 1

Pb-214 0.640 0.106 0.125 0.0842 pCi/g 11/27/18 13:54 12/18/18 07:37 1

Tl-208 0.168 0.0495 0.0524 0.0397 pCi/g 11/27/18 13:54 12/18/18 07:37 1
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Client Sample Results
TestAmerica Job ID: 160-31847-7Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-140Client Sample ID: AB03-BSA4-12
Matrix: SolidDate Collected: 11/13/18 15:09

Percent Solids: 96.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.2 J 4.6 1.8 mg/Kg ☼ 12/12/18 10:58 12/26/18 18:39 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.92 mg/Kg 12/12/18 10:58 12/26/18 18:39 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/12/18 10:58 12/26/18 18:39 10☼Selenium 2.7

0.46 0.18 mg/Kg 12/12/18 10:58 12/26/18 18:39 10☼Uranium 0.95

4.6 1.8 mg/Kg 12/12/18 10:58 12/26/18 18:39 10☼Vanadium 28

Lab Sample ID: 160-31847-141Client Sample ID: AB03-BSA4-13
Matrix: SolidDate Collected: 11/13/18 15:22

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.641

(2σ+/-)

0.179

(2σ+/-)

112/18/18 07:4011/27/18 13:54pCi/g0.1520.500

RL MDC

0.166

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 07:40 10.8660.6080.6000.878Thorium-234

Bi-214 0.641 0.166 0.179 0.152 pCi/g 11/27/18 13:54 12/18/18 07:40 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 14.2 2.07 2.53 0.741 pCi/g 11/27/18 13:54 12/18/18 07:40 1

Pb-212 0.599 0.116 0.139 0.112 pCi/g 11/27/18 13:54 12/18/18 07:40 1

Pb-214 0.585 0.139 0.152 0.184 pCi/g 11/27/18 13:54 12/18/18 07:40 1

Tl-208 0.239 0.0932 0.0965 0.0844 pCi/g 11/27/18 13:54 12/18/18 07:40 1

Lab Sample ID: 160-31847-141Client Sample ID: AB03-BSA4-13
Matrix: SolidDate Collected: 11/13/18 15:22

Percent Solids: 96.8Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.6 4.4 1.8 mg/Kg ☼ 12/12/18 10:58 12/26/18 18:45 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.2 0.88 mg/Kg 12/12/18 10:58 12/26/18 18:45 10☼Molybdenum ND

2.2 1.4 mg/Kg 12/12/18 10:58 12/26/18 18:45 10☼Selenium 2.7

0.44 0.18 mg/Kg 12/12/18 10:58 12/26/18 18:45 10☼Uranium 1.0

4.4 1.8 mg/Kg 12/12/18 10:58 12/26/18 18:45 10☼Vanadium 29

Lab Sample ID: 160-31847-142Client Sample ID: AB03-BSA4-14
Matrix: SolidDate Collected: 11/13/18 15:27

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.711

(2σ+/-)

0.208

(2σ+/-)

112/18/18 07:3711/27/18 13:54pCi/g0.1770.500

RL MDC

0.195

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 07:37 10.9900.5300.523U0.756Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-7Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-142Client Sample ID: AB03-BSA4-14
Matrix: SolidDate Collected: 11/13/18 15:27

Date Received: 11/15/18 13:50

Ac-228 0.717 0.223 0.234 0.186 pCi/g 11/27/18 13:54 12/18/18 07:37 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.711 0.195 0.208 0.177 pCi/g 11/27/18 13:54 12/18/18 07:37 1

K-40 14.5 2.04 2.51 0.761 pCi/g 11/27/18 13:54 12/18/18 07:37 1

Pb-212 0.554 0.102 0.118 0.0977 pCi/g 11/27/18 13:54 12/18/18 07:37 1

Pb-214 0.688 0.126 0.144 0.129 pCi/g 11/27/18 13:54 12/18/18 07:37 1

Tl-208 0.297 0.0797 0.0852 0.0615 pCi/g 11/27/18 13:54 12/18/18 07:37 1

Lab Sample ID: 160-31847-142Client Sample ID: AB03-BSA4-14
Matrix: SolidDate Collected: 11/13/18 15:27

Percent Solids: 95.6Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.7 J 4.9 1.9 mg/Kg ☼ 12/12/18 10:58 12/26/18 18:52 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/12/18 10:58 12/26/18 18:52 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/12/18 10:58 12/26/18 18:52 10☼Selenium 2.1 J

0.49 0.19 mg/Kg 12/12/18 10:58 12/26/18 18:52 10☼Uranium 0.77

4.9 1.9 mg/Kg 12/12/18 10:58 12/26/18 18:52 10☼Vanadium 23

Lab Sample ID: 160-31847-143Client Sample ID: AB03-BSA4-15
Matrix: SolidDate Collected: 11/13/18 15:35

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.509

(2σ+/-)

0.172

(2σ+/-)

112/18/18 08:4011/27/18 13:54pCi/g0.1400.500

RL MDC

0.163

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 08:40 10.5850.4640.462U0.436Thorium-234

Ac-228 0.629 0.139 0.153 0.0720 pCi/g 11/27/18 13:54 12/18/18 08:40 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.509 0.163 0.172 0.140 pCi/g 11/27/18 13:54 12/18/18 08:40 1

K-40 11.9 1.39 1.85 0.592 pCi/g 11/27/18 13:54 12/18/18 08:40 1

Pb-212 0.482 0.0872 0.107 0.0937 pCi/g 11/27/18 13:54 12/18/18 08:40 1

Pb-214 0.427 0.102 0.111 0.111 pCi/g 11/27/18 13:54 12/18/18 08:40 1

Tl-208 0.211 0.0454 0.0504 0.0176 pCi/g 11/27/18 13:54 12/18/18 08:40 1

Lab Sample ID: 160-31847-143Client Sample ID: AB03-BSA4-15
Matrix: SolidDate Collected: 11/13/18 15:35

Percent Solids: 98.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.5 J 4.5 1.8 mg/Kg ☼ 12/12/18 10:58 12/26/18 18:59 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.91 mg/Kg 12/12/18 10:58 12/26/18 18:59 10☼Molybdenum ND

2.3 1.4 mg/Kg 12/12/18 10:58 12/26/18 18:59 10☼Selenium 1.7 J

0.45 0.18 mg/Kg 12/12/18 10:58 12/26/18 18:59 10☼Uranium 0.63
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Client Sample Results
TestAmerica Job ID: 160-31847-7Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-143Client Sample ID: AB03-BSA4-15
Matrix: SolidDate Collected: 11/13/18 15:35

Percent Solids: 98.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 21 4.5 1.8 mg/Kg ☼ 12/12/18 10:58 12/26/18 18:59 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-31847-252Client Sample ID: DUP-08
Matrix: SolidDate Collected: 11/13/18 00:00

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.818

(2σ+/-)

0.224

(2σ+/-)

112/19/18 07:4711/27/18 23:55pCi/g0.1630.500

RL MDC

0.208

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 23:55 12/19/18 07:47 11.150.7070.704U0.606Thorium-234

Ac-228 0.862 0.196 0.215 0.136 pCi/g 11/27/18 23:55 12/19/18 07:47 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.818 0.208 0.224 0.163 pCi/g 11/27/18 23:55 12/19/18 07:47 1

K-40 16.3 2.26 2.79 0.833 pCi/g 11/27/18 23:55 12/19/18 07:47 1

Pb-212 0.678 0.119 0.139 0.115 pCi/g 11/27/18 23:55 12/19/18 07:47 1

Pb-214 0.760 0.149 0.168 0.123 pCi/g 11/27/18 23:55 12/19/18 07:47 1

Tl-208 0.293 0.0913 0.0960 0.0779 pCi/g 11/27/18 23:55 12/19/18 07:47 1

Lab Sample ID: 160-31847-252Client Sample ID: DUP-08
Matrix: SolidDate Collected: 11/13/18 00:00

Percent Solids: 92.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.5 J 5.3 2.1 mg/Kg ☼ 12/14/18 09:01 12/22/18 10:11 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.1 mg/Kg 12/14/18 09:01 12/22/18 10:11 10☼Molybdenum ND

2.6 1.7 mg/Kg 12/14/18 09:01 12/22/18 10:11 10☼Selenium 2.0 J

0.53 0.21 mg/Kg 12/14/18 09:01 12/22/18 10:11 10☼Uranium 0.96

5.3 2.1 mg/Kg 12/14/18 09:01 12/22/18 10:11 10☼Vanadium 18
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

TestAmerica Job ID: 160-31847-7
Client Project/Site: Cameron Area Mine Sites - En Pro Holding
Sampling Event: Fall 2018

For:
ARCADIS U.S., Inc.
200 S. Michigan Ave
Suite 2000
Chicago, Illinois 60604

Attn: Ms. Allison Wilding

Authorized for release by:
12/31/2018 1:35:25 PM

Ivan Vania, Project Manager II
(314)298-8566
ivan.vania@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 160-31847-7
Project/Site: Cameron Area Mine Sites - En Pro Holding

Job ID: 160-31847-7

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: ARCADIS U.S., Inc.

Project: Cameron Area Mine Sites - En Pro Holding

Report Number: 160-31847-7

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an ""as received"" basis unless otherwise indicated by the presence of a 
% solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 

sample-specific unless otherwise stated elsewhere in this narrative.

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 
receipt.

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report.

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client. 

RECEIPT
The samples were received on 11/15/2018 1:50 PM; the samples arrived in good condition, properly preserved and, where required, on 

ice.  The temperatures of the 26 coolers at receipt time were 0.4º C, 0.7º C, 0.7º C, 0.9º C, 1.2º C, 1.3º C, 1.4º C, 2.2º C, 18.0º C, 18.0º C, 

18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, and 18.0º 
C.

Receipt Exceptions
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 160-31847-7
Project/Site: Cameron Area Mine Sites - En Pro Holding

Job ID: 160-31847-7 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

The Chain-of-Custody (COC) was incomplete as received and/or improperly completed.  The sampler's name was not documented on the 

COC.

METALS ICP/MS

Samples AB03-BSA4-01 (160-31847-129), AB03-BSA4-02 (160-31847-130), AB03-BSA4-03 (160-31847-131), AB03-BSA4-04 
(160-31847-132), AB03-BSA4-05 (160-31847-133), AB03-BSA4-06 (160-31847-134), AB03-BSA4-07 (160-31847-135), AB03-BSA4-08 

(160-31847-136), AB03-BSA4-09 (160-31847-137), AB03-BSA4-10 (160-31847-138), AB03-BSA4-11 (160-31847-139), AB03-BSA4-12 
(160-31847-140), AB03-BSA4-13 (160-31847-141), AB03-BSA4-14 (160-31847-142), AB03-BSA4-15 (160-31847-143) and DUP-08 

(160-31847-252) were analyzed for Metals ICP/MS in accordance with SW 846. The samples were prepared on 12/12/2018 and 

12/14/2018 and analyzed on 12/22/2018 and 12/26/2018. 

Preparation Batch 160-405772, Analytical Batch 160-407356:
The following samples were diluted due to the abundance of non-target analytes: DUP-08 (160-31847-252), (160-31847-B-213-A), 

(160-31847-B-213-B MS), (160-31847-B-213-C MSD), (160-31847-B-213-A PDS) and (160-31847-B-213-A SD).  Elevated reporting limits 

(RLs) are provided. 

Preparation Batches 160-405250 and 160-405252, Analytical Batch 160-407608:

The following samples were diluted due to the abundance of non-target analytes: AB03-BSA4-01 (160-31847-129), AB03-BSA4-02 
(160-31847-130), AB03-BSA4-03 (160-31847-131), AB03-BSA4-04 (160-31847-132), AB03-BSA4-05 (160-31847-133), AB03-BSA4-06 
(160-31847-134), AB03-BSA4-07 (160-31847-135), AB03-BSA4-08 (160-31847-136), AB03-BSA4-09 (160-31847-137), AB03-BSA4-10 
(160-31847-138), AB03-BSA4-11 (160-31847-139), AB03-BSA4-12 (160-31847-140), AB03-BSA4-13 (160-31847-141), AB03-BSA4-14 
(160-31847-142), AB03-BSA4-15 (160-31847-143), AB03-BSA4-15 (160-31847-143[MS]), AB03-BSA4-15 (160-31847-143[MSD]), 

(160-31847-B-124-A), (160-31847-B-124-B MS), (160-31847-B-124-C MSD), (160-31847-B-124-A PDS), (160-31847-B-124-A SD), 
(160-31847-B-143-A PDS), and (160-31847-B-143-A SD).  Elevated reporting limits (RLs) are provided.  

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

PERCENT SOLIDS
Samples AB03-BSA4-01 (160-31847-129), AB03-BSA4-02 (160-31847-130), AB03-BSA4-03 (160-31847-131), AB03-BSA4-04 
(160-31847-132), AB03-BSA4-05 (160-31847-133), AB03-BSA4-06 (160-31847-134), AB03-BSA4-07 (160-31847-135), AB03-BSA4-08 
(160-31847-136), AB03-BSA4-09 (160-31847-137), AB03-BSA4-10 (160-31847-138), AB03-BSA4-11 (160-31847-139), AB03-BSA4-12 
(160-31847-140), AB03-BSA4-13 (160-31847-141), AB03-BSA4-14 (160-31847-142), AB03-BSA4-15 (160-31847-143) and DUP-08 

(160-31847-252) were analyzed for percent solids in accordance with EPA Method 160.3 MOD. The samples were analyzed on 11/20/2018 
and 11/21/2018. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

RADIUM-226 BY GAMMA SPEC (21 DAY INGROWTH)

Samples AB03-BSA4-01 (160-31847-129), AB03-BSA4-02 (160-31847-130), AB03-BSA4-03 (160-31847-131), AB03-BSA4-04 

(160-31847-132), AB03-BSA4-05 (160-31847-133), AB03-BSA4-06 (160-31847-134), AB03-BSA4-07 (160-31847-135), AB03-BSA4-08 
(160-31847-136), AB03-BSA4-09 (160-31847-137), AB03-BSA4-10 (160-31847-138), AB03-BSA4-11 (160-31847-139), AB03-BSA4-12 

(160-31847-140), AB03-BSA4-13 (160-31847-141), AB03-BSA4-14 (160-31847-142), AB03-BSA4-15 (160-31847-143) and DUP-08 
(160-31847-252) were analyzed for Radium-226 by gamma spec (21 day ingrowth) in accordance with EPA 901.1. The samples were 

dried on 11/21/2018 and 11/23/2018, prepared on 11/27/2018 and analyzed on 12/18/2018 and 12/19/2018. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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Login Sample Receipt Checklist

Client: ARCADIS U.S., Inc. Job Number: 160-31847-7

Login Number: 31847

Question Answer Comment

Creator: Vania, Ivan H

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

FalseIs the Field Sampler's name present on COC? Refer to Job Narrative for details.

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

N/AMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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Definitions/Glossary
TestAmerica Job ID: 160-31847-7Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Qualifiers

Metals

Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

Rad

Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)
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Method Summary
TestAmerica Job ID: 160-31847-7Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method Method Description LaboratoryProtocol

SW8466020B Metals (ICP/MS) TAL SL

EPAMoisture Percent Moisture TAL SL

EPA901.1 Radium-226 & Other Gamma Emitters (GS) TAL SL

SW8463050B Preparation,  Metals TAL SL

NoneDry and Grind Preparation, Dry and Grind TAL SL

NoneFill_Geo-21 Fill Geometry, 21-Day In-Growth TAL SL

Protocol References:

EPA = US Environmental Protection Agency

None = None

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Sample Summary
TestAmerica Job ID: 160-31847-7Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-31847-129 AB03-BSA4-01 Solid 11/13/18 13:43 11/15/18 13:50

160-31847-130 AB03-BSA4-02 Solid 11/13/18 13:52 11/15/18 13:50

160-31847-131 AB03-BSA4-03 Solid 11/13/18 13:56 11/15/18 13:50

160-31847-132 AB03-BSA4-04 Solid 11/13/18 14:15 11/15/18 13:50

160-31847-133 AB03-BSA4-05 Solid 11/13/18 14:20 11/15/18 13:50

160-31847-134 AB03-BSA4-06 Solid 11/13/18 14:25 11/15/18 13:50

160-31847-135 AB03-BSA4-07 Solid 11/13/18 14:30 11/15/18 13:50

160-31847-136 AB03-BSA4-08 Solid 11/13/18 14:35 11/15/18 13:50

160-31847-137 AB03-BSA4-09 Solid 11/13/18 14:39 11/15/18 13:50

160-31847-138 AB03-BSA4-10 Solid 11/13/18 14:52 11/15/18 13:50

160-31847-139 AB03-BSA4-11 Solid 11/13/18 15:02 11/15/18 13:50

160-31847-140 AB03-BSA4-12 Solid 11/13/18 15:09 11/15/18 13:50

160-31847-141 AB03-BSA4-13 Solid 11/13/18 15:22 11/15/18 13:50

160-31847-142 AB03-BSA4-14 Solid 11/13/18 15:27 11/15/18 13:50

160-31847-143 AB03-BSA4-15 Solid 11/13/18 15:35 11/15/18 13:50

160-31847-252 DUP-08 Solid 11/13/18 00:00 11/15/18 13:50
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Client Sample Results
TestAmerica Job ID: 160-31847-7Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-129Client Sample ID: AB03-BSA4-01
Matrix: SolidDate Collected: 11/13/18 13:43

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.644

(2σ+/-)

0.212

(2σ+/-)

112/18/18 06:5411/27/18 13:54pCi/g0.1880.500

RL MDC

0.198

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 06:54 12.741.621.62U-0.159Thorium-234

Bi-214 0.644 0.198 0.212 0.188 pCi/g 11/27/18 13:54 12/18/18 06:54 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 15.3 2.08 2.73 0.891 pCi/g 11/27/18 13:54 12/18/18 06:54 1

Pb-212 0.584 0.135 0.151 0.162 pCi/g 11/27/18 13:54 12/18/18 06:54 1

Pb-214 0.871 0.243 0.263 0.221 pCi/g 11/27/18 13:54 12/18/18 06:54 1

Tl-208 0.290 0.0860 0.0923 0.0718 pCi/g 11/27/18 13:54 12/18/18 06:54 1

Lab Sample ID: 160-31847-129Client Sample ID: AB03-BSA4-01
Matrix: SolidDate Collected: 11/13/18 13:43

Percent Solids: 82.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.1 J 5.5 2.2 mg/Kg ☼ 12/12/18 10:50 12/26/18 16:44 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.7 1.1 mg/Kg 12/12/18 10:50 12/26/18 16:44 10☼Molybdenum ND

2.7 1.7 mg/Kg 12/12/18 10:50 12/26/18 16:44 10☼Selenium 2.5 J

0.55 0.22 mg/Kg 12/12/18 10:50 12/26/18 16:44 10☼Uranium 0.89

5.5 2.2 mg/Kg 12/12/18 10:50 12/26/18 16:44 10☼Vanadium 25

Lab Sample ID: 160-31847-130Client Sample ID: AB03-BSA4-02
Matrix: SolidDate Collected: 11/13/18 13:52

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.490

(2σ+/-)

0.138

(2σ+/-)

112/18/18 06:5611/27/18 13:54pCi/g0.1080.500

RL MDC

0.128

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 06:56 11.040.6480.640U0.916Thorium-234

Bi-212 1.65 0.581 0.606 0.379 pCi/g 11/27/18 13:54 12/18/18 06:56 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.490 0.128 0.138 0.108 pCi/g 11/27/18 13:54 12/18/18 06:56 1

K-40 10.2 1.61 1.91 0.689 pCi/g 11/27/18 13:54 12/18/18 06:56 1

Pb-212 0.643 0.108 0.136 0.0983 pCi/g 11/27/18 13:54 12/18/18 06:56 1

Pb-214 0.659 0.154 0.169 0.130 pCi/g 11/27/18 13:54 12/18/18 06:56 1

Tl-208 0.189 0.0638 0.0667 0.0532 pCi/g 11/27/18 13:54 12/18/18 06:56 1
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Client Sample Results
TestAmerica Job ID: 160-31847-7Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-130Client Sample ID: AB03-BSA4-02
Matrix: SolidDate Collected: 11/13/18 13:52

Percent Solids: 91.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.0 J 5.3 2.1 mg/Kg ☼ 12/12/18 10:50 12/26/18 16:51 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.1 mg/Kg 12/12/18 10:50 12/26/18 16:51 10☼Molybdenum ND

2.6 1.7 mg/Kg 12/12/18 10:50 12/26/18 16:51 10☼Selenium 2.1 J

0.53 0.21 mg/Kg 12/12/18 10:50 12/26/18 16:51 10☼Uranium 1.0

5.3 2.1 mg/Kg 12/12/18 10:50 12/26/18 16:51 10☼Vanadium 25

Lab Sample ID: 160-31847-131Client Sample ID: AB03-BSA4-03
Matrix: SolidDate Collected: 11/13/18 13:56

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.517

(2σ+/-)

0.142

(2σ+/-)

112/18/18 06:5611/27/18 13:54pCi/g0.1380.500

RL MDC

0.132

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 06:56 10.6750.5310.5240.755Thorium-234

Ac-228 0.453 0.152 0.159 0.0936 pCi/g 11/27/18 13:54 12/18/18 06:56 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.517 0.132 0.142 0.138 pCi/g 11/27/18 13:54 12/18/18 06:56 1

K-40 13.0 1.69 2.15 0.604 pCi/g 11/27/18 13:54 12/18/18 06:56 1

Pb-212 0.564 0.0973 0.122 0.104 pCi/g 11/27/18 13:54 12/18/18 06:56 1

Pb-214 0.635 0.150 0.164 0.124 pCi/g 11/27/18 13:54 12/18/18 06:56 1

Lab Sample ID: 160-31847-131Client Sample ID: AB03-BSA4-03
Matrix: SolidDate Collected: 11/13/18 13:56

Percent Solids: 78.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.2 J 5.9 2.4 mg/Kg ☼ 12/12/18 10:50 12/26/18 16:58 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

3.0 1.2 mg/Kg 12/12/18 10:50 12/26/18 16:58 10☼Molybdenum ND

3.0 1.9 mg/Kg 12/12/18 10:50 12/26/18 16:58 10☼Selenium 2.0 J

0.59 0.24 mg/Kg 12/12/18 10:50 12/26/18 16:58 10☼Uranium 0.78

5.9 2.4 mg/Kg 12/12/18 10:50 12/26/18 16:58 10☼Vanadium 22

Lab Sample ID: 160-31847-132Client Sample ID: AB03-BSA4-04
Matrix: SolidDate Collected: 11/13/18 14:15

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.198 U

(2σ+/-)

0.123

(2σ+/-)

112/18/18 06:5911/27/18 13:54pCi/g0.3280.500

RL MDC

0.121

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 06:59 10.9170.5780.573U0.635Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-7Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-132Client Sample ID: AB03-BSA4-04
Matrix: SolidDate Collected: 11/13/18 14:15

Date Received: 11/15/18 13:50

K-40 13.4 1.98 2.41 0.720 pCi/g 11/27/18 13:54 12/18/18 06:59 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Pb-212 0.580 0.118 0.140 0.125 pCi/g 11/27/18 13:54 12/18/18 06:59 1

Pb-214 0.629 0.146 0.160 0.145 pCi/g 11/27/18 13:54 12/18/18 06:59 1

Tl-208 0.223 0.0716 0.0752 0.0527 pCi/g 11/27/18 13:54 12/18/18 06:59 1

Lab Sample ID: 160-31847-132Client Sample ID: AB03-BSA4-04
Matrix: SolidDate Collected: 11/13/18 14:15

Percent Solids: 89.7Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.8 J 5.1 2.1 mg/Kg ☼ 12/12/18 10:58 12/26/18 17:24 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.0 mg/Kg 12/12/18 10:58 12/26/18 17:24 10☼Molybdenum ND

2.6 1.6 mg/Kg 12/12/18 10:58 12/26/18 17:24 10☼Selenium 2.5 J

0.51 0.21 mg/Kg 12/12/18 10:58 12/26/18 17:24 10☼Uranium 0.83

5.1 2.1 mg/Kg 12/12/18 10:58 12/26/18 17:24 10☼Vanadium 27

Lab Sample ID: 160-31847-133Client Sample ID: AB03-BSA4-05
Matrix: SolidDate Collected: 11/13/18 14:20

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.637

(2σ+/-)

0.174

(2σ+/-)

112/18/18 06:5611/27/18 13:54pCi/g0.1270.500

RL MDC

0.161

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 06:56 10.9120.6130.606U0.802Thorium-234

Ac-228 0.757 0.258 0.269 0.195 pCi/g 11/27/18 13:54 12/18/18 06:56 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.637 0.161 0.174 0.127 pCi/g 11/27/18 13:54 12/18/18 06:56 1

K-40 13.1 1.93 2.34 0.755 pCi/g 11/27/18 13:54 12/18/18 06:56 1

Pb-212 0.605 0.108 0.125 0.106 pCi/g 11/27/18 13:54 12/18/18 06:56 1

Pb-214 0.765 0.149 0.168 0.147 pCi/g 11/27/18 13:54 12/18/18 06:56 1

Tl-208 0.244 0.0838 0.0874 0.0771 pCi/g 11/27/18 13:54 12/18/18 06:56 1

Lab Sample ID: 160-31847-133Client Sample ID: AB03-BSA4-05
Matrix: SolidDate Collected: 11/13/18 14:20

Percent Solids: 96.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.6 J 5.0 2.0 mg/Kg ☼ 12/12/18 10:58 12/26/18 17:31 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 0.99 mg/Kg 12/12/18 10:58 12/26/18 17:31 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 10:58 12/26/18 17:31 10☼Selenium 2.5

0.50 0.20 mg/Kg 12/12/18 10:58 12/26/18 17:31 10☼Uranium 0.69

5.0 2.0 mg/Kg 12/12/18 10:58 12/26/18 17:31 10☼Vanadium 29
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Client Sample Results
TestAmerica Job ID: 160-31847-7Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-134Client Sample ID: AB03-BSA4-06
Matrix: SolidDate Collected: 11/13/18 14:25

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.647

(2σ+/-)

0.197

(2σ+/-)

112/18/18 07:3611/27/18 13:54pCi/g0.1720.500

RL MDC

0.186

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 07:36 11.020.6230.621U0.461Thorium-234

Ac-228 0.718 0.169 0.184 0.0963 pCi/g 11/27/18 13:54 12/18/18 07:36 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.647 0.186 0.197 0.172 pCi/g 11/27/18 13:54 12/18/18 07:36 1

K-40 10.4 1.50 1.83 0.746 pCi/g 11/27/18 13:54 12/18/18 07:36 1

Pb-212 0.529 0.102 0.116 0.108 pCi/g 11/27/18 13:54 12/18/18 07:36 1

Pb-214 0.584 0.142 0.154 0.132 pCi/g 11/27/18 13:54 12/18/18 07:36 1

Tl-208 0.168 0.0611 0.0634 0.0596 pCi/g 11/27/18 13:54 12/18/18 07:36 1

Lab Sample ID: 160-31847-134Client Sample ID: AB03-BSA4-06
Matrix: SolidDate Collected: 11/13/18 14:25

Percent Solids: 98.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.7 J 5.0 2.0 mg/Kg ☼ 12/12/18 10:58 12/26/18 17:58 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/12/18 10:58 12/26/18 17:58 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 10:58 12/26/18 17:58 10☼Selenium 1.8 J

0.50 0.20 mg/Kg 12/12/18 10:58 12/26/18 17:58 10☼Uranium 0.77

5.0 2.0 mg/Kg 12/12/18 10:58 12/26/18 17:58 10☼Vanadium 22

Lab Sample ID: 160-31847-135Client Sample ID: AB03-BSA4-07
Matrix: SolidDate Collected: 11/13/18 14:30

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.560

(2σ+/-)

0.141

(2σ+/-)

112/18/18 07:3511/27/18 13:54pCi/g0.09670.500

RL MDC

0.128

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 07:35 10.8390.5220.519U0.502Thorium-234

Ac-228 0.546 0.177 0.185 0.101 pCi/g 11/27/18 13:54 12/18/18 07:35 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.560 0.128 0.141 0.0967 pCi/g 11/27/18 13:54 12/18/18 07:35 1

K-40 8.74 1.41 1.67 0.596 pCi/g 11/27/18 13:54 12/18/18 07:35 1

Pb-212 0.475 0.0980 0.116 0.107 pCi/g 11/27/18 13:54 12/18/18 07:35 1

Pb-214 0.536 0.128 0.140 0.163 pCi/g 11/27/18 13:54 12/18/18 07:35 1

Tl-208 0.134 0.0531 0.0549 0.0475 pCi/g 11/27/18 13:54 12/18/18 07:35 1

TestAmerica St. Louis

Page 14 of 28

1

2

3

4

5

6

7

8

9

10

11



Client Sample Results
TestAmerica Job ID: 160-31847-7Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-135Client Sample ID: AB03-BSA4-07
Matrix: SolidDate Collected: 11/13/18 14:30

Percent Solids: 97.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.1 4.8 1.9 mg/Kg ☼ 12/12/18 10:58 12/26/18 18:05 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.96 mg/Kg 12/12/18 10:58 12/26/18 18:05 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/12/18 10:58 12/26/18 18:05 10☼Selenium 2.1 J

0.48 0.19 mg/Kg 12/12/18 10:58 12/26/18 18:05 10☼Uranium 0.84

4.8 1.9 mg/Kg 12/12/18 10:58 12/26/18 18:05 10☼Vanadium 22

Lab Sample ID: 160-31847-136Client Sample ID: AB03-BSA4-08
Matrix: SolidDate Collected: 11/13/18 14:35

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.686

(2σ+/-)

0.183

(2σ+/-)

112/18/18 07:3611/27/18 13:54pCi/g0.1510.500

RL MDC

0.168

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 07:36 10.8910.5260.522U0.534Thorium-234

Ac-228 0.572 0.266 0.272 0.253 pCi/g 11/27/18 13:54 12/18/18 07:36 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.686 0.168 0.183 0.151 pCi/g 11/27/18 13:54 12/18/18 07:36 1

K-40 14.5 1.71 2.26 0.774 pCi/g 11/27/18 13:54 12/18/18 07:36 1

Pb-212 0.645 0.121 0.147 0.141 pCi/g 11/27/18 13:54 12/18/18 07:36 1

Pb-214 0.648 0.117 0.135 0.134 pCi/g 11/27/18 13:54 12/18/18 07:36 1

Tl-208 0.239 0.0715 0.0757 0.0626 pCi/g 11/27/18 13:54 12/18/18 07:36 1

Lab Sample ID: 160-31847-136Client Sample ID: AB03-BSA4-08
Matrix: SolidDate Collected: 11/13/18 14:35

Percent Solids: 90.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.9 J 5.3 2.1 mg/Kg ☼ 12/12/18 10:58 12/26/18 18:12 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.1 mg/Kg 12/12/18 10:58 12/26/18 18:12 10☼Molybdenum ND

2.6 1.7 mg/Kg 12/12/18 10:58 12/26/18 18:12 10☼Selenium 2.3 J

0.53 0.21 mg/Kg 12/12/18 10:58 12/26/18 18:12 10☼Uranium 0.84

5.3 2.1 mg/Kg 12/12/18 10:58 12/26/18 18:12 10☼Vanadium 25

Lab Sample ID: 160-31847-137Client Sample ID: AB03-BSA4-09
Matrix: SolidDate Collected: 11/13/18 14:39

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.656

(2σ+/-)

0.149

(2σ+/-)

112/18/18 07:3811/27/18 13:54pCi/g0.1070.500

RL MDC

0.132

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 07:38 10.8800.5310.525U0.665Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-7Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-137Client Sample ID: AB03-BSA4-09
Matrix: SolidDate Collected: 11/13/18 14:39

Date Received: 11/15/18 13:50

Ac-228 0.716 0.174 0.188 0.0796 pCi/g 11/27/18 13:54 12/18/18 07:38 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.656 0.132 0.149 0.107 pCi/g 11/27/18 13:54 12/18/18 07:38 1

K-40 9.93 1.33 1.67 0.593 pCi/g 11/27/18 13:54 12/18/18 07:38 1

Pb-212 0.432 0.0923 0.108 0.108 pCi/g 11/27/18 13:54 12/18/18 07:38 1

Pb-214 0.639 0.126 0.143 0.149 pCi/g 11/27/18 13:54 12/18/18 07:38 1

Tl-208 0.161 0.0604 0.0627 0.0624 pCi/g 11/27/18 13:54 12/18/18 07:38 1

Lab Sample ID: 160-31847-137Client Sample ID: AB03-BSA4-09
Matrix: SolidDate Collected: 11/13/18 14:39

Percent Solids: 97.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.9 4.9 1.9 mg/Kg ☼ 12/12/18 10:58 12/26/18 18:18 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/12/18 10:58 12/26/18 18:18 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/12/18 10:58 12/26/18 18:18 10☼Selenium 2.3 J

0.49 0.19 mg/Kg 12/12/18 10:58 12/26/18 18:18 10☼Uranium 0.88

4.9 1.9 mg/Kg 12/12/18 10:58 12/26/18 18:18 10☼Vanadium 26

Lab Sample ID: 160-31847-138Client Sample ID: AB03-BSA4-10
Matrix: SolidDate Collected: 11/13/18 14:52

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.589

(2σ+/-)

0.164

(2σ+/-)

112/18/18 07:3511/27/18 13:54pCi/g0.1240.500

RL MDC

0.149

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 07:35 12.281.121.12U-0.710Thorium-234

Bi-214 0.589 0.149 0.164 0.124 pCi/g 11/27/18 13:54 12/18/18 07:35 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 13.4 1.89 2.43 0.837 pCi/g 11/27/18 13:54 12/18/18 07:35 1

Pb-212 0.512 0.127 0.141 0.159 pCi/g 11/27/18 13:54 12/18/18 07:35 1

Pb-214 0.710 0.160 0.179 0.133 pCi/g 11/27/18 13:54 12/18/18 07:35 1

Lab Sample ID: 160-31847-138Client Sample ID: AB03-BSA4-10
Matrix: SolidDate Collected: 11/13/18 14:52

Percent Solids: 97.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.9 4.8 1.9 mg/Kg ☼ 12/12/18 10:58 12/26/18 18:25 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/12/18 10:58 12/26/18 18:25 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/12/18 10:58 12/26/18 18:25 10☼Selenium 2.2 J

0.48 0.19 mg/Kg 12/12/18 10:58 12/26/18 18:25 10☼Uranium 0.86

4.8 1.9 mg/Kg 12/12/18 10:58 12/26/18 18:25 10☼Vanadium 25
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Client Sample Results
TestAmerica Job ID: 160-31847-7Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-139Client Sample ID: AB03-BSA4-11
Matrix: SolidDate Collected: 11/13/18 15:02

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.512

(2σ+/-)

0.162

(2σ+/-)

112/18/18 07:3611/27/18 13:54pCi/g0.1440.500

RL MDC

0.153

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 07:36 10.9990.6030.599U0.611Thorium-234

Ac-228 0.835 0.192 0.210 0.108 pCi/g 11/27/18 13:54 12/18/18 07:36 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.512 0.153 0.162 0.144 pCi/g 11/27/18 13:54 12/18/18 07:36 1

K-40 14.9 1.91 2.44 0.672 pCi/g 11/27/18 13:54 12/18/18 07:36 1

Pb-212 0.526 0.103 0.124 0.109 pCi/g 11/27/18 13:54 12/18/18 07:36 1

Pb-214 0.691 0.148 0.165 0.126 pCi/g 11/27/18 13:54 12/18/18 07:36 1

Tl-208 0.210 0.0621 0.0658 0.0487 pCi/g 11/27/18 13:54 12/18/18 07:36 1

Lab Sample ID: 160-31847-139Client Sample ID: AB03-BSA4-11
Matrix: SolidDate Collected: 11/13/18 15:02

Percent Solids: 94.2Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.5 J 5.0 2.0 mg/Kg ☼ 12/12/18 10:58 12/26/18 18:32 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/12/18 10:58 12/26/18 18:32 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 10:58 12/26/18 18:32 10☼Selenium 2.8

0.50 0.20 mg/Kg 12/12/18 10:58 12/26/18 18:32 10☼Uranium 1.0

5.0 2.0 mg/Kg 12/12/18 10:58 12/26/18 18:32 10☼Vanadium 31

Lab Sample ID: 160-31847-140Client Sample ID: AB03-BSA4-12
Matrix: SolidDate Collected: 11/13/18 15:09

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.517

(2σ+/-)

0.135

(2σ+/-)

112/18/18 07:3711/27/18 13:54pCi/g0.09500.500

RL MDC

0.124

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 07:37 10.9480.8490.848U-0.416Thorium-234

Ac-228 0.643 0.119 0.136 0.0810 pCi/g 11/27/18 13:54 12/18/18 07:37 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 0.849 0.428 0.437 0.391 pCi/g 11/27/18 13:54 12/18/18 07:37 1

Bi-214 0.517 0.124 0.135 0.0950 pCi/g 11/27/18 13:54 12/18/18 07:37 1

K-40 10.0 1.38 1.72 0.523 pCi/g 11/27/18 13:54 12/18/18 07:37 1

Pb-212 0.498 0.0896 0.110 0.103 pCi/g 11/27/18 13:54 12/18/18 07:37 1

Pb-214 0.640 0.106 0.125 0.0842 pCi/g 11/27/18 13:54 12/18/18 07:37 1

Tl-208 0.168 0.0495 0.0524 0.0397 pCi/g 11/27/18 13:54 12/18/18 07:37 1
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Client Sample Results
TestAmerica Job ID: 160-31847-7Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-140Client Sample ID: AB03-BSA4-12
Matrix: SolidDate Collected: 11/13/18 15:09

Percent Solids: 96.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.2 J 4.6 1.8 mg/Kg ☼ 12/12/18 10:58 12/26/18 18:39 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.92 mg/Kg 12/12/18 10:58 12/26/18 18:39 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/12/18 10:58 12/26/18 18:39 10☼Selenium 2.7

0.46 0.18 mg/Kg 12/12/18 10:58 12/26/18 18:39 10☼Uranium 0.95

4.6 1.8 mg/Kg 12/12/18 10:58 12/26/18 18:39 10☼Vanadium 28

Lab Sample ID: 160-31847-141Client Sample ID: AB03-BSA4-13
Matrix: SolidDate Collected: 11/13/18 15:22

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.641

(2σ+/-)

0.179

(2σ+/-)

112/18/18 07:4011/27/18 13:54pCi/g0.1520.500

RL MDC

0.166

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 07:40 10.8660.6080.6000.878Thorium-234

Bi-214 0.641 0.166 0.179 0.152 pCi/g 11/27/18 13:54 12/18/18 07:40 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 14.2 2.07 2.53 0.741 pCi/g 11/27/18 13:54 12/18/18 07:40 1

Pb-212 0.599 0.116 0.139 0.112 pCi/g 11/27/18 13:54 12/18/18 07:40 1

Pb-214 0.585 0.139 0.152 0.184 pCi/g 11/27/18 13:54 12/18/18 07:40 1

Tl-208 0.239 0.0932 0.0965 0.0844 pCi/g 11/27/18 13:54 12/18/18 07:40 1

Lab Sample ID: 160-31847-141Client Sample ID: AB03-BSA4-13
Matrix: SolidDate Collected: 11/13/18 15:22

Percent Solids: 96.8Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.6 4.4 1.8 mg/Kg ☼ 12/12/18 10:58 12/26/18 18:45 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.2 0.88 mg/Kg 12/12/18 10:58 12/26/18 18:45 10☼Molybdenum ND

2.2 1.4 mg/Kg 12/12/18 10:58 12/26/18 18:45 10☼Selenium 2.7

0.44 0.18 mg/Kg 12/12/18 10:58 12/26/18 18:45 10☼Uranium 1.0

4.4 1.8 mg/Kg 12/12/18 10:58 12/26/18 18:45 10☼Vanadium 29

Lab Sample ID: 160-31847-142Client Sample ID: AB03-BSA4-14
Matrix: SolidDate Collected: 11/13/18 15:27

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.711

(2σ+/-)

0.208

(2σ+/-)

112/18/18 07:3711/27/18 13:54pCi/g0.1770.500

RL MDC

0.195

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 07:37 10.9900.5300.523U0.756Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-7Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-142Client Sample ID: AB03-BSA4-14
Matrix: SolidDate Collected: 11/13/18 15:27

Date Received: 11/15/18 13:50

Ac-228 0.717 0.223 0.234 0.186 pCi/g 11/27/18 13:54 12/18/18 07:37 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.711 0.195 0.208 0.177 pCi/g 11/27/18 13:54 12/18/18 07:37 1

K-40 14.5 2.04 2.51 0.761 pCi/g 11/27/18 13:54 12/18/18 07:37 1

Pb-212 0.554 0.102 0.118 0.0977 pCi/g 11/27/18 13:54 12/18/18 07:37 1

Pb-214 0.688 0.126 0.144 0.129 pCi/g 11/27/18 13:54 12/18/18 07:37 1

Tl-208 0.297 0.0797 0.0852 0.0615 pCi/g 11/27/18 13:54 12/18/18 07:37 1

Lab Sample ID: 160-31847-142Client Sample ID: AB03-BSA4-14
Matrix: SolidDate Collected: 11/13/18 15:27

Percent Solids: 95.6Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.7 J 4.9 1.9 mg/Kg ☼ 12/12/18 10:58 12/26/18 18:52 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/12/18 10:58 12/26/18 18:52 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/12/18 10:58 12/26/18 18:52 10☼Selenium 2.1 J

0.49 0.19 mg/Kg 12/12/18 10:58 12/26/18 18:52 10☼Uranium 0.77

4.9 1.9 mg/Kg 12/12/18 10:58 12/26/18 18:52 10☼Vanadium 23

Lab Sample ID: 160-31847-143Client Sample ID: AB03-BSA4-15
Matrix: SolidDate Collected: 11/13/18 15:35

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.509

(2σ+/-)

0.172

(2σ+/-)

112/18/18 08:4011/27/18 13:54pCi/g0.1400.500

RL MDC

0.163

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 13:54 12/18/18 08:40 10.5850.4640.462U0.436Thorium-234

Ac-228 0.629 0.139 0.153 0.0720 pCi/g 11/27/18 13:54 12/18/18 08:40 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.509 0.163 0.172 0.140 pCi/g 11/27/18 13:54 12/18/18 08:40 1

K-40 11.9 1.39 1.85 0.592 pCi/g 11/27/18 13:54 12/18/18 08:40 1

Pb-212 0.482 0.0872 0.107 0.0937 pCi/g 11/27/18 13:54 12/18/18 08:40 1

Pb-214 0.427 0.102 0.111 0.111 pCi/g 11/27/18 13:54 12/18/18 08:40 1

Tl-208 0.211 0.0454 0.0504 0.0176 pCi/g 11/27/18 13:54 12/18/18 08:40 1

Lab Sample ID: 160-31847-143Client Sample ID: AB03-BSA4-15
Matrix: SolidDate Collected: 11/13/18 15:35

Percent Solids: 98.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.5 J 4.5 1.8 mg/Kg ☼ 12/12/18 10:58 12/26/18 18:59 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.91 mg/Kg 12/12/18 10:58 12/26/18 18:59 10☼Molybdenum ND

2.3 1.4 mg/Kg 12/12/18 10:58 12/26/18 18:59 10☼Selenium 1.7 J

0.45 0.18 mg/Kg 12/12/18 10:58 12/26/18 18:59 10☼Uranium 0.63
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Client Sample Results
TestAmerica Job ID: 160-31847-7Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-143Client Sample ID: AB03-BSA4-15
Matrix: SolidDate Collected: 11/13/18 15:35

Percent Solids: 98.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 21 4.5 1.8 mg/Kg ☼ 12/12/18 10:58 12/26/18 18:59 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-31847-252Client Sample ID: DUP-08
Matrix: SolidDate Collected: 11/13/18 00:00

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.818

(2σ+/-)

0.224

(2σ+/-)

112/19/18 07:4711/27/18 23:55pCi/g0.1630.500

RL MDC

0.208

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 23:55 12/19/18 07:47 11.150.7070.704U0.606Thorium-234

Ac-228 0.862 0.196 0.215 0.136 pCi/g 11/27/18 23:55 12/19/18 07:47 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.818 0.208 0.224 0.163 pCi/g 11/27/18 23:55 12/19/18 07:47 1

K-40 16.3 2.26 2.79 0.833 pCi/g 11/27/18 23:55 12/19/18 07:47 1

Pb-212 0.678 0.119 0.139 0.115 pCi/g 11/27/18 23:55 12/19/18 07:47 1

Pb-214 0.760 0.149 0.168 0.123 pCi/g 11/27/18 23:55 12/19/18 07:47 1

Tl-208 0.293 0.0913 0.0960 0.0779 pCi/g 11/27/18 23:55 12/19/18 07:47 1

Lab Sample ID: 160-31847-252Client Sample ID: DUP-08
Matrix: SolidDate Collected: 11/13/18 00:00

Percent Solids: 92.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.5 J 5.3 2.1 mg/Kg ☼ 12/14/18 09:01 12/22/18 10:11 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.1 mg/Kg 12/14/18 09:01 12/22/18 10:11 10☼Molybdenum ND

2.6 1.7 mg/Kg 12/14/18 09:01 12/22/18 10:11 10☼Selenium 2.0 J

0.53 0.21 mg/Kg 12/14/18 09:01 12/22/18 10:11 10☼Uranium 0.96

5.3 2.1 mg/Kg 12/14/18 09:01 12/22/18 10:11 10☼Vanadium 18

TestAmerica St. Louis

Page 20 of 28

1

2

3

4

5

6

7

8

9

10

11



QC Sample Results
TestAmerica Job ID: 160-31847-7Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 6020B - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 160-405250/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407608 Prep Batch: 405250

RL MDL

Arsenic ND 0.96 0.38 mg/Kg 12/12/18 10:50 12/26/18 13:36 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.190.48 mg/Kg 12/12/18 10:50 12/26/18 13:36 2Molybdenum

ND 0.310.48 mg/Kg 12/12/18 10:50 12/26/18 13:36 2Selenium

ND 0.0380.096 mg/Kg 12/12/18 10:50 12/26/18 13:36 2Uranium

ND 0.380.96 mg/Kg 12/12/18 10:50 12/26/18 13:36 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-405250/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407608 Prep Batch: 405250

Uranium 97.3 102 mg/Kg 105 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-405250/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407608 Prep Batch: 405250

Arsenic 161 189 mg/Kg 117.2 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 130 mg/Kg 117.8 70.5 - 129.

1
Selenium 191 234 mg/Kg 122.4 68.6 - 131.

9
Vanadium 56.7 65.3 mg/Kg 115.2 56.8 - 143.

4

Client Sample ID: Matrix SpikeLab Sample ID: 160-31847-B-124-B MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407608 Prep Batch: 405250

Arsenic ND 100 109 mg/Kg 109 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum ND 50.0 49.4 mg/Kg 99 75 - 125☼

Selenium 2.1 J 50.0 57.3 mg/Kg 110 75 - 125☼

Uranium 0.56 100 110 mg/Kg 109 75 - 125☼

Vanadium 39 100 144 mg/Kg 105 75 - 125☼

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 160-31847-B-124-C MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407608 Prep Batch: 405250

Arsenic ND 90.1 96.9 mg/Kg 108 75 - 125 12 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum ND 45.0 44.1 mg/Kg 98 75 - 125 11 35☼

Selenium 2.1 J 45.0 48.4 mg/Kg 103 75 - 125 17 35☼

Uranium 0.56 90.1 97.5 mg/Kg 108 75 - 125 12 35☼

Vanadium 39 90.1 135 mg/Kg 107 75 - 125 6 35☼
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QC Sample Results
TestAmerica Job ID: 160-31847-7Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 160-405252/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407608 Prep Batch: 405252

RL MDL

Arsenic ND 0.91 0.36 mg/Kg 12/12/18 10:58 12/26/18 17:04 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.180.45 mg/Kg 12/12/18 10:58 12/26/18 17:04 2Molybdenum

ND 0.290.45 mg/Kg 12/12/18 10:58 12/26/18 17:04 2Selenium

ND 0.0360.091 mg/Kg 12/12/18 10:58 12/26/18 17:04 2Uranium

ND 0.360.91 mg/Kg 12/12/18 10:58 12/26/18 17:04 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-405252/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407608 Prep Batch: 405252

Uranium 88.4 98.0 mg/Kg 111 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-405252/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407608 Prep Batch: 405252

Arsenic 161 194 mg/Kg 120.3 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 131 mg/Kg 118.9 70.5 - 129.

1
Selenium 191 241 mg/Kg 126.3 68.6 - 131.

9
Vanadium 56.7 68.1 mg/Kg 120.1 56.8 - 143.

4

Client Sample ID: AB03-BSA4-15Lab Sample ID: 160-31847-143 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407608 Prep Batch: 405252

Arsenic 3.5 J 101 111 mg/Kg 107 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum ND 50.3 53.5 mg/Kg 106 75 - 125☼

Selenium 1.7 J 50.3 55.6 mg/Kg 107 75 - 125☼

Uranium 0.63 101 111 mg/Kg 110 75 - 125☼

Vanadium 21 101 129 mg/Kg 108 75 - 125☼

Client Sample ID: AB03-BSA4-15Lab Sample ID: 160-31847-143 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407608 Prep Batch: 405252

Arsenic 3.5 J 95.1 104 mg/Kg 106 75 - 125 7 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum ND 47.6 48.7 mg/Kg 102 75 - 125 9 35☼

Selenium 1.7 J 47.6 51.6 mg/Kg 105 75 - 125 7 35☼

Uranium 0.63 95.1 101 mg/Kg 106 75 - 125 9 35☼

Vanadium 21 95.1 124 mg/Kg 109 75 - 125 4 35☼
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QC Sample Results
TestAmerica Job ID: 160-31847-7Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 160-405772/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405772

RL MDL

Arsenic ND 0.91 0.36 mg/Kg 12/14/18 09:01 12/22/18 06:16 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.180.45 mg/Kg 12/14/18 09:01 12/22/18 06:16 2Molybdenum

ND 0.290.45 mg/Kg 12/14/18 09:01 12/22/18 06:16 2Selenium

ND 0.0360.091 mg/Kg 12/14/18 09:01 12/22/18 06:16 2Uranium

ND 0.360.91 mg/Kg 12/14/18 09:01 12/22/18 06:16 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-405772/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405772

Uranium 99.7 107 mg/Kg 107 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-405772/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405772

Arsenic 161 173 mg/Kg 107.2 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 119 mg/Kg 107.8 70.5 - 129.

1
Selenium 191 200 mg/Kg 104.9 68.6 - 131.

9
Vanadium 56.7 67.4 mg/Kg 118.8 56.8 - 143.

4

Client Sample ID: Matrix SpikeLab Sample ID: 160-31847-B-213-B MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405772

Arsenic 7.7 98.4 107 mg/Kg 101 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum 1.5 J 49.2 49.1 mg/Kg 97 75 - 125☼

Selenium 2.9 49.2 53.2 mg/Kg 102 75 - 125☼

Uranium 13 98.4 103 mg/Kg 91 75 - 125☼

Vanadium 56 98.4 149 mg/Kg 94 75 - 125☼

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 160-31847-B-213-C MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405772

Arsenic 7.7 93.8 101 mg/Kg 99 75 - 125 6 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum 1.5 J 46.9 46.1 mg/Kg 95 75 - 125 6 35☼

Selenium 2.9 46.9 48.1 mg/Kg 96 75 - 125 10 35☼

Uranium 13 93.8 95.3 mg/Kg 87 75 - 125 8 35☼

Vanadium 56 93.8 144 mg/Kg 94 75 - 125 3 35☼
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QC Sample Results
TestAmerica Job ID: 160-31847-7Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-402824/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406232 Prep Batch: 402824

Radium-226

Analyte

U 112/18/18 06:5411/27/18 13:54pCi/g0.320

MDC

0.500

RL

0.1590.158

(2σ+/-) (2σ+/-)

MB

-0.06104

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/18/18 06:5411/27/18 13:54pCi/g0.8410.1770.176U0.2146Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/27/18 13:54 12/18/18 06:54 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-402824/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406234 Prep Batch: 402824

Americium-241

Analyte

130-709995.4696.7 10.0 1.14

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 28.0 27.86 2.97 0.220 pCi/g 100 70 - 130

Cobalt-60 12.3 11.95 1.25 0.0754 pCi/g 97 70 - 130

Client Sample ID: DuplicateLab Sample ID: 160-31847-A-128-C DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406233 Prep Batch: 402824

Radium-226

Analyte

20.430.58320.628 0.140 0.500 0.104

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 0.609 U 0.4852 U 0.510 0.828 pCi/g 0.31 2

Ac-228 20.991.2671.11 0.231 0.151

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-212 1.90 1.507 0.653 0.575 pCi/g 0.82 2

Bi-214 0.628 0.5832 0.140 0.104 pCi/g 0.43 2

K-40 14.9 14.90 2.13 0.547 pCi/g 0.03 2

Pb-212 1.02 1.087 0.181 0.0969 pCi/g 0.50 2

Pb-214 0.676 0.5663 0.127 0.128 pCi/g 1.03 2

Tl-208 0.384 0.3292 0.0779 0.0531 pCi/g 0.96 2

Client Sample ID: Method BlankLab Sample ID: MB 160-403043/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406527 Prep Batch: 403043

Radium-226

Analyte

U 112/19/18 06:4811/27/18 23:55pCi/g0.385

MDC

0.500

RL

0.1820.182

(2σ+/-) (2σ+/-)

MB

-0.1391

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/19/18 06:4811/27/18 23:55pCi/g1.040.6120.612U0.1451Thorium-234
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QC Sample Results
TestAmerica Job ID: 160-31847-7Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/27/18 23:55 12/19/18 06:48 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-403043/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406526 Prep Batch: 403043

Americium-241

Analyte

130-7010298.3696.7 11.6 1.32

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 28.0 30.67 3.22 0.271 pCi/g 110 70 - 130

Cobalt-60 12.3 13.20 1.38 0.156 pCi/g 107 70 - 130

Client Sample ID: DuplicateLab Sample ID: 160-31847-A-238-C DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406527 Prep Batch: 403043

Radium-226

Analyte

20.6227.2528.6 2.93 0.500 0.335

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 12.5 12.98 2.26 2.54 pCi/g 0.29 2

Ac-228 20.721.7651.50 0.551 0.648

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-214 28.6 27.25 2.93 0.335 pCi/g 0.62 2

K-40 15.3 15.52 2.91 1.71 pCi/g 0.12 2

Pb-210 21.0 21.93 5.77 5.75 pCi/g 0.25 2

Pb-212 1.36 1.478 0.285 0.294 pCi/g 0.57 2

Pb-214 28.3 29.03 3.08 0.431 pCi/g 0.35 2

Tl-208 0.546 0.5690 0.192 0.178 pCi/g 0.16 2

U-238 12.5 12.98 2.26 2.54 pCi/g 0.29 2

TestAmerica St. Louis

Page 25 of 28

1

2

3

4

5

6

7

8

9

10

11



QC Association Summary
TestAmerica Job ID: 160-31847-7Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Metals

Prep Batch: 405250

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-31847-129 AB03-BSA4-01 Total/NA

Solid 3050B160-31847-130 AB03-BSA4-02 Total/NA

Solid 3050B160-31847-131 AB03-BSA4-03 Total/NA

Solid 3050BMB 160-405250/1-A Method Blank Total/NA

Solid 3050BLCS 160-405250/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-405250/3-A Lab Control Sample Total/NA

Solid 3050B160-31847-B-124-B MS Matrix Spike Total/NA

Solid 3050B160-31847-B-124-C MSD Matrix Spike Duplicate Total/NA

Prep Batch: 405252

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-31847-132 AB03-BSA4-04 Total/NA

Solid 3050B160-31847-133 AB03-BSA4-05 Total/NA

Solid 3050B160-31847-134 AB03-BSA4-06 Total/NA

Solid 3050B160-31847-135 AB03-BSA4-07 Total/NA

Solid 3050B160-31847-136 AB03-BSA4-08 Total/NA

Solid 3050B160-31847-137 AB03-BSA4-09 Total/NA

Solid 3050B160-31847-138 AB03-BSA4-10 Total/NA

Solid 3050B160-31847-139 AB03-BSA4-11 Total/NA

Solid 3050B160-31847-140 AB03-BSA4-12 Total/NA

Solid 3050B160-31847-141 AB03-BSA4-13 Total/NA

Solid 3050B160-31847-142 AB03-BSA4-14 Total/NA

Solid 3050B160-31847-143 AB03-BSA4-15 Total/NA

Solid 3050BMB 160-405252/1-A Method Blank Total/NA

Solid 3050BLCS 160-405252/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-405252/3-A Lab Control Sample Total/NA

Solid 3050B160-31847-143 MS AB03-BSA4-15 Total/NA

Solid 3050B160-31847-143 MSD AB03-BSA4-15 Total/NA

Prep Batch: 405772

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-31847-252 DUP-08 Total/NA

Solid 3050BMB 160-405772/1-A Method Blank Total/NA

Solid 3050BLCS 160-405772/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-405772/3-A Lab Control Sample Total/NA

Solid 3050B160-31847-B-213-B MS Matrix Spike Total/NA

Solid 3050B160-31847-B-213-C MSD Matrix Spike Duplicate Total/NA

Analysis Batch: 407356

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 405772160-31847-252 DUP-08 Total/NA

Solid 6020B 405772MB 160-405772/1-A Method Blank Total/NA

Solid 6020B 405772LCS 160-405772/2-A Lab Control Sample Total/NA

Solid 6020B 405772LCSSRM 160-405772/3-A Lab Control Sample Total/NA

Solid 6020B 405772160-31847-B-213-B MS Matrix Spike Total/NA

Solid 6020B 405772160-31847-B-213-C MSD Matrix Spike Duplicate Total/NA

Analysis Batch: 407608

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 405250160-31847-129 AB03-BSA4-01 Total/NA

Solid 6020B 405250160-31847-130 AB03-BSA4-02 Total/NA
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QC Association Summary
TestAmerica Job ID: 160-31847-7Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Metals (Continued)

Analysis Batch: 407608 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 405250160-31847-131 AB03-BSA4-03 Total/NA

Solid 6020B 405252160-31847-132 AB03-BSA4-04 Total/NA

Solid 6020B 405252160-31847-133 AB03-BSA4-05 Total/NA

Solid 6020B 405252160-31847-134 AB03-BSA4-06 Total/NA

Solid 6020B 405252160-31847-135 AB03-BSA4-07 Total/NA

Solid 6020B 405252160-31847-136 AB03-BSA4-08 Total/NA

Solid 6020B 405252160-31847-137 AB03-BSA4-09 Total/NA

Solid 6020B 405252160-31847-138 AB03-BSA4-10 Total/NA

Solid 6020B 405252160-31847-139 AB03-BSA4-11 Total/NA

Solid 6020B 405252160-31847-140 AB03-BSA4-12 Total/NA

Solid 6020B 405252160-31847-141 AB03-BSA4-13 Total/NA

Solid 6020B 405252160-31847-142 AB03-BSA4-14 Total/NA

Solid 6020B 405252160-31847-143 AB03-BSA4-15 Total/NA

Solid 6020B 405250MB 160-405250/1-A Method Blank Total/NA

Solid 6020B 405252MB 160-405252/1-A Method Blank Total/NA

Solid 6020B 405250LCS 160-405250/2-A Lab Control Sample Total/NA

Solid 6020B 405252LCS 160-405252/2-A Lab Control Sample Total/NA

Solid 6020B 405250LCSSRM 160-405250/3-A Lab Control Sample Total/NA

Solid 6020B 405252LCSSRM 160-405252/3-A Lab Control Sample Total/NA

Solid 6020B 405252160-31847-143 MS AB03-BSA4-15 Total/NA

Solid 6020B 405252160-31847-143 MSD AB03-BSA4-15 Total/NA

Solid 6020B 405250160-31847-B-124-B MS Matrix Spike Total/NA

Solid 6020B 405250160-31847-B-124-C MSD Matrix Spike Duplicate Total/NA

General Chemistry

Analysis Batch: 401788

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-31847-129 AB03-BSA4-01 Total/NA

Solid Moisture160-31847-130 AB03-BSA4-02 Total/NA

Solid Moisture160-31847-131 AB03-BSA4-03 Total/NA

Solid Moisture160-31847-132 AB03-BSA4-04 Total/NA

Solid Moisture160-31847-133 AB03-BSA4-05 Total/NA

Solid Moisture160-31847-134 AB03-BSA4-06 Total/NA

Solid Moisture160-31847-135 AB03-BSA4-07 Total/NA

Solid Moisture160-31847-136 AB03-BSA4-08 Total/NA

Solid Moisture160-31847-137 AB03-BSA4-09 Total/NA

Solid Moisture160-31847-138 AB03-BSA4-10 Total/NA

Solid Moisture160-31847-139 AB03-BSA4-11 Total/NA

Solid Moisture160-31847-140 AB03-BSA4-12 Total/NA

Solid Moisture160-31847-141 AB03-BSA4-13 Total/NA

Solid Moisture160-31847-142 AB03-BSA4-14 Total/NA

Solid Moisture160-31847-143 AB03-BSA4-15 Total/NA

Solid Moisture160-31847-B-128 DU Duplicate Total/NA

Analysis Batch: 402307

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-31847-252 DUP-08 Total/NA

Solid Moisture160-31847-B-211 DU Duplicate Total/NA
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QC Association Summary
TestAmerica Job ID: 160-31847-7Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Rad

Leach Batch: 402000

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-31847-129 AB03-BSA4-01 Total/NA

Solid Dry and Grind160-31847-130 AB03-BSA4-02 Total/NA

Solid Dry and Grind160-31847-131 AB03-BSA4-03 Total/NA

Solid Dry and Grind160-31847-132 AB03-BSA4-04 Total/NA

Solid Dry and Grind160-31847-133 AB03-BSA4-05 Total/NA

Solid Dry and Grind160-31847-134 AB03-BSA4-06 Total/NA

Solid Dry and Grind160-31847-135 AB03-BSA4-07 Total/NA

Solid Dry and Grind160-31847-136 AB03-BSA4-08 Total/NA

Solid Dry and Grind160-31847-137 AB03-BSA4-09 Total/NA

Solid Dry and Grind160-31847-138 AB03-BSA4-10 Total/NA

Solid Dry and Grind160-31847-139 AB03-BSA4-11 Total/NA

Solid Dry and Grind160-31847-140 AB03-BSA4-12 Total/NA

Solid Dry and Grind160-31847-141 AB03-BSA4-13 Total/NA

Solid Dry and Grind160-31847-142 AB03-BSA4-14 Total/NA

Solid Dry and Grind160-31847-143 AB03-BSA4-15 Total/NA

Solid Dry and Grind160-31847-A-128-C DU Duplicate Total/NA

Leach Batch: 402356

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-31847-252 DUP-08 Total/NA

Solid Dry and Grind160-31847-A-238-C DU Duplicate Total/NA

Prep Batch: 402824

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 402000160-31847-129 AB03-BSA4-01 Total/NA

Solid Fill_Geo-21 402000160-31847-130 AB03-BSA4-02 Total/NA

Solid Fill_Geo-21 402000160-31847-131 AB03-BSA4-03 Total/NA

Solid Fill_Geo-21 402000160-31847-132 AB03-BSA4-04 Total/NA

Solid Fill_Geo-21 402000160-31847-133 AB03-BSA4-05 Total/NA

Solid Fill_Geo-21 402000160-31847-134 AB03-BSA4-06 Total/NA

Solid Fill_Geo-21 402000160-31847-135 AB03-BSA4-07 Total/NA

Solid Fill_Geo-21 402000160-31847-136 AB03-BSA4-08 Total/NA

Solid Fill_Geo-21 402000160-31847-137 AB03-BSA4-09 Total/NA

Solid Fill_Geo-21 402000160-31847-138 AB03-BSA4-10 Total/NA

Solid Fill_Geo-21 402000160-31847-139 AB03-BSA4-11 Total/NA

Solid Fill_Geo-21 402000160-31847-140 AB03-BSA4-12 Total/NA

Solid Fill_Geo-21 402000160-31847-141 AB03-BSA4-13 Total/NA

Solid Fill_Geo-21 402000160-31847-142 AB03-BSA4-14 Total/NA

Solid Fill_Geo-21 402000160-31847-143 AB03-BSA4-15 Total/NA

Solid Fill_Geo-21MB 160-402824/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-402824/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 402000160-31847-A-128-C DU Duplicate Total/NA

Prep Batch: 403043

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 402356160-31847-252 DUP-08 Total/NA

Solid Fill_Geo-21MB 160-403043/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-403043/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 402356160-31847-A-238-C DU Duplicate Total/NA
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SUMMARY 

This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 160-31847-8 for 
samples collected in association with the Cameron Area Mine Sites, A&B No. 2 and A&B No. 3 
Abandoned Uranium Mines, Cameron Chapter, Navajo Nation, located in Coconino County, Arizona. The 
review was conducted as a Tier II evaluation and included review of data package completeness. Only 
analytical data as reported by the laboratory were reviewed for this validation. Field documentation was 
not included in this review. Included with this assessment are the validation annotated sample result 
sheets and chain of custody records. Analyses were performed for the samples listed in the table below. 

Sample ID Laboratory ID Matrix 
Sample 

Collection 
Date 

Parent Sample 
Analysis 

Metals Radio. Misc.

AB03-NAA1-01 160-31847-165 Soil 11/4/2018  X X  

AB03-NAA1-02 160-31847-166 Soil 11/4/2018  X X  

AB03-NAA1-03 160-31847-167 Soil 11/4/2018  X X  

AB03-NAA1-04 160-31847-168 Soil 11/4/2018  X X  

AB03-NAA1-05 160-31847-169 Soil 11/4/2018  X X  

AB03-NAA1-06 160-31847-170 Soil 11/4/2018  X X  

AB03-NAA1-07 160-31847-171 Soil 11/4/2018  X X  

AB03-NAA1-08 160-31847-172 Soil 11/4/2018  X X  

AB03-NAA1-09 160-31847-173 Soil 11/4/2018  X X  

AB03-NAA1-10 160-31847-174 Soil 11/4/2018  X X  

AB03-NAA1-11 160-31847-175 Soil 11/4/2018  X X  

AB03-NAA1-12 160-31847-176 Soil 11/4/2018  X X  

AB03-NAA1-13 160-31847-177 Soil 11/4/2018  X X  

AB03-NAA1-14 160-31847-178 Soil 11/4/2018  X X  

AB03-NAA1-15 160-31847-179 Soil 11/4/2018  X X  

AB03-NAA2-01 160-31847-180 Soil 11/4/2018  X X  

AB03-NAA2-02 160-31847-181 Soil 11/4/2018  X X  

AB03-NAA2-03 160-31847-182 Soil 11/4/2018  X X  

AB03-NAA2-04 160-31847-183 Soil 11/4/2018  X X  

AB03-NAA2-05 160-31847-184 Soil 11/4/2018  X X  

AB03-NAA2-06 160-31847-185 Soil 11/4/2018  X X  

AB03-NAA2-07 160-31847-186 Soil 11/4/2018  X X  

AB03-NAA2-08 160-31847-187 Soil 11/4/2018  X X  

AB03-NAA2-09 160-31847-188 Soil 11/4/2018  X X  

AB03-NAA2-10 160-31847-189 Soil 11/4/2018  X X  

AB03-NAA2-11 160-31847-190 Soil 11/4/2018  X X  

AB03-NAA2-12 160-31847-191 Soil 11/4/2018  X X  

AB03-NAA2-13 160-31847-192 Soil 11/4/2018  X X  

AB03-NAA2-14 160-31847-193 Soil 11/4/2018  X X  

AB03-NAA2-15 160-31847-194 Soil 11/4/2018  X X  

AB03-MH7-01 160-31847-217 Soil 11/7/2018  X X  
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Sample ID Laboratory ID Matrix 
Sample 

Collection 
Date 

Parent Sample 
Analysis 

Metals Radio. Misc.

DUP-11 160-31847-255 Soil 11/4/2018 AB03-NAA1-05 X   

DUP-12 160-31847-256 Soil 11/4/2018 AB03-NAA2-10 X X  

Notes: 
1. As specified on the chain of custody records, the matrix spike/matrix spike duplicate (MS/MSD) analyses were performed 

using samples AB03-NAA1-05 and AB03-NAA2-10. 
2. Misc. = miscellaneous 
3. Radio. = radiological 
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ANALYTICAL DATA PACKAGE DOCUMENTATION 

The table below presents the evaluation of the data package completeness. 

Items Reviewed 

Reported 
Performance 
Acceptable 

Not 
Required No Yes No Yes 

1. Sample receipt condition  X  X  

2. Requested analyses and sample results  X X   

3. Master tracking list  X  X  

4. Methods of analysis  X  X  

5. Reporting limits (RLs)  X  X  

6. Sample collection date  X  X  

7. Laboratory sample received date  X  X  

8.     Sample preservation verification (as applicable)  X  X  

9. Sample preparation/extraction/analysis dates  X  X  

10. Fully executed chain of custody (COC) form   X  X  

11. Narrative summary of quality assurance (QA) or sample 
problems provided 

 X  X  

12. Data package completeness and compliance  X  X  

Note: 
Sample DUP-11 was marked for metals and radiological analyses on the COC; however, the laboratory 
only reported metals results. Based on discussion with the project manager, the sample containers for 
radiological analysis were not received. 
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INTRODUCTION – INORGANIC ANALYSIS 

Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
901.1 and USEPA SW-846 Method 6020B. Data were reviewed in accordance with the method-specified 
criteria, Contract Laboratory Program National Functional Guidelines for Inorganic Data Review (USEPA 
2004b), Multi-Agency Radiological Laboratory Analytical Protocols Manual (USEPA 2004a), and the 
Quality Assurance Project Plan (QAPP), Cameron Area Mine Sites, A&B No. 2 and A&B No. 3 
Abandoned Uranium Mines, Cameron Chapter, Navajo Nation, Coconino County, Arizona (ARCADIS 
2018). 

The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance. As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method. It is assumed that the data package represents the best efforts 
of the laboratory and that it was already subjected to adequate and sufficient quality review prior to 
submission. 

During the review process, laboratory data (qualified and unqualified) are verified against the supporting 
documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer. Results are qualified with the following codes in accordance with the USEPA National 
Functional Guidelines: 

• Concentration qualifiers: 

U The compound was analyzed for but not detected. The associated value is the compound 
quantitation limit. 

B The compound has been found in the sample as well as its associated blank, its presence in 
the sample may be suspect. 

• Quantitation qualifiers: 

E The reported value is estimated due to the presence of interference. 

N Spiked sample recovery is not within the control limits. 

* Duplicate analysis is not within the control limits. 

• Validation qualifiers: 

J The analyte was positively identified; however, the associated numerical value is an estimated 
concentration only. 

J- The analyte was positively identified; however, the associated numerical value is an estimated 
concentration only, and the result may be biased low. 

J+ The analyte was positively identified; however, the associated numerical value is an estimated 
concentration only, and the result may be biased high. 

Q A reported combined standard uncertainty exceeds the required method uncertainty. 

UJ The analyte was not detected above the reported sample detection limit. However, the reported 
limit is approximate and may or may not represent the actual limit of detection. 

UB Analyte considered non-detect at the listed value due to associated blank contamination. 

R The sample results are rejected; the analyte may or may not be present in the sample. 
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Two facts should be noted by all data users. First, the "R" flag means that the associated value is 
unusable. In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not. "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort. The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate. Strict 
QC serves to increase confidence in data, but any value potentially contains error.  
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METALS ANALYSES 

1. Holding Times 

The specified holding times for the following methods are presented in the following table. 

Method Matrix Holding Time Preservation 

SW-846 6020B 
Water 180 days from collection to analysis 

Cool to < 6 °C; 
pH < 2 with nitric acid 

Soil 180 days from collection to analysis Cool to < 6 °C 

All samples were analyzed within the specified holding time criteria. 

2. Blank Contamination 

QA blanks (i.e. laboratory method blanks and equipment rinse blanks) are prepared to identify any 
contamination that may have been introduced into the samples during sample preparation or field activity. 
Method blanks measure laboratory contamination. Rinse blanks also measure contamination of samples 
during field operations. 

A blank action level (BAL) of five times the concentration of a detected analyte in an associated blank is 
calculated for QA blanks containing concentrations greater than the method detection limit (MDL). The 
BAL is compared to the associated sample results to determine the appropriate qualification of the 
sample results, if needed.  

Analytes were not detected above the MDL in the associated blanks; therefore, detected sample results 
were not associated with blank contamination. 

3. Matrix Spike/Matrix Spike Duplicate and Laboratory Duplicate Sample Analysis 

MS/MSD and laboratory duplicate sample data are used to assess the precision and accuracy of the 
analytical method. 

3.1 Matrix Spike/Matrix Spike Duplicate Analysis 

All metal analytes must exhibit recoveries within the established acceptance limits of 75% to 125%. The 
relative percent difference (RPD) between the MS and MSD results must be no greater than the 
established acceptance limit of 20%. The MS/MSD control limits do not apply for MS/MSDs performed on 
samples where the analyte’s concentration detected in the parent sample exceeds the MS/MSD spiking 
concentration by a factor of four or greater. Sample results associated with MS/MSD exceedances where 
the parent samples are not site-specific are not qualified. 

Samples AB03-NAA1-05, AB03-NAA2-10, AB03-GS07-01, AB03-WA16-01, DUP-10, and AB03-NAA2-11 
were used in the MS/MSD analyses. All analytes associated with the MS/MSD analyses exhibited 
acceptable recoveries and RPDs. 

3.2 Laboratory Duplicate Sample Analysis 

The laboratory duplicate sample relative percent difference (RPD) control limit of 35 percent for soil 
matrices is applied when the parent and duplicate sample concentrations are at least five times the RL. In 
the case where the parent and duplicate sample concentrations are less than five times the RL, a control 
limit of two times the RL for soil matrices is applied to the difference between the results. 
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MS/MSD analysis was performed instead of the laboratory duplicate analysis. The MS/MSD recoveries 
exhibited acceptable RPD. 

4. Laboratory Control Sample Analysis 

The laboratory control sample (LCS) analysis is used to assess the accuracy of the analytical method 
independent of matrix interferences. The analytes associated with the LCS analyses must exhibit 
recoveries between the control limits of 75 and 125 percent for soil matrices. 

All analytes associated with the LCS analyses exhibited recoveries within the control limits. 

5. Field Duplicate Sample Analysis 

The field duplicate sample analysis is used to assess the overall precision of the field sampling 
procedures and analytical method. A control limit of 50 percent for soil matrices is applied to the RPD 
between the parent and field duplicate samples. In the case where the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of two times the RL for soil 
matrices is applied to the difference between the results. 

Results for duplicate samples are summarized in the following table. 

Sample ID / Duplicate ID Analyte
Sample 
Result

Duplicate 
Result RPD

AB03-NAA1-05 / DUP-11 

Arsenic 4.9 U 2.8 J Acceptable 

Selenium 2.1 J 3.1 Acceptable 

Uranium 0.75 1.2 Acceptable 

Vanadium 36 64 56.0 % 

AB03-NAA2-10 / DUP-12 

Arsenic 3.0 J 3.6 J Acceptable 

Selenium 2.5 3.1 Acceptable 

Uranium 2.2 1.9 Acceptable 

Vanadium 41 56 30.9 % 

  Notes: U = Not detected 
 J = Estimated (result is < RL) 

The vanadium results for field duplicate samples AB03-NAA1-05 and DUP-11 exhibited an RPD greater than 
the control limit. The vanadium results for AB03-NAA1-05 and DUP-11 were qualified as estimated. 

6. Serial Dilution Analysis 

The serial dilution analysis is used to assess if a significant physical or chemical interference exists due to 
sample matrix. Analytes exhibiting concentrations greater than 50 times the MDL in the undiluted sample 
are evaluated to determine if matrix interference exists. These analytes are required to have less than a 
10 percent difference (%D) between sample results from the undiluted (parent) sample and results 
associated with the same sample analyzed with a five-fold dilution. 

The serial dilution analysis was not performed on a sample within this SDG. 

7. System Performance and Overall Assessment 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR METALS 

Metals: SW-846 6020B Reported
Performance 
Acceptable Not 

RequiredNo Yes No Yes 
Inductively Coupled Plasma - Mass Spectrometry (ICP-MS)  

Tier II Validation   

Holding Times  X  X  

RLs (Units)  X  X  

Blanks 

A. Instrument Blanks X    X 

B.  Method Blanks  X  X  

C.   Equipment and/or Field Blanks  X  X  

LCS Accuracy (%R)  X  X  

MS %R  X  X  

MSD %R  X  X  

MS/MSD Precision (RPD)  X  X  

Laboratory Duplicate Sample RPD X    X 

Field Duplicate Sample RPD  X X   

ICP Serial Dilution %D X    X 

Reporting Limit Verification  X  X  

Moisture Content  X  X  

Note: 
%R = Percent recovery 
RPD = Relative percent difference 
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RADIOLOGICAL ANALYSES 

1. Holding Times 

The specified holding times for the following methods are presented in the following table. 

Method Matrix Holding Time Preservation 

USEPA 901.1 Soil None specified None specified 

All samples were analyzed within the specified holding time criteria. 

2. Blank Contamination 

QA blanks (i.e. laboratory analytical method blanks and equipment rinse blanks) are prepared to identify 
any contamination that may have been introduced into the samples during sample preparation or field 
activity. Method blanks measure laboratory contamination. Rinse blanks measure contamination of 
samples during field operations. 

Blank results are verified to be accurately reported, and to confirm that tolerance limits (+/- 2 standard 
deviations/sigma) were not exceeded and are less than the RLs specified in the QAPP (ARCADIS 2018). 
Sample results less than five times the associated blank concentration are qualified as not detected (UB). 

For blanks to be considered not applicable, verify that net blank results are less than the associated 
uncertainty by evaluating the blank results based on the following three criteria:  

1. The blank result is less than the uncertainty and the minimum detectable concentration (MDC). 

2. The blank result has an uncertainty greater than the result (or indistinguishable from background), or the 
blank result falls between the uncertainty and the MDC. 

3. The blank result is greater than the uncertainty and the MDC but is less than 1.65 times the 
uncertainty. Contamination is suspected when the net blank result is greater than the 1.65 times the 
uncertainty. 

If any of these criteria is true, the blank is considered non-detect. If the blank QC results fall outside the 
appropriate tolerance limits or if the net blank results are not less than the associated uncertainty, the 
following equation for normalized absolute difference (NAD) should be used to determine the effect of 
possible blank contamination on the sample results. 

)(U + )(U
|Blank - Sample| = difference absolute Normalized

2
Blank

2
Sample

kMethodBlan  

Where: 
USample = uncertainty of the sample 
UBlank = uncertainty of the blank 
Sample = concentration of isotope in sample 
Blank = concentration of isotope in blank 

Blank qualifications due to NAD exceedances are summarized in the following table. 
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Normalized Absolute Difference Qualification 

> 2.58 None 

NAD > 1.96 but < 2.58 J 

NAD < 1.96 J* 

Notes: 
* Minimally the result should be qualified as estimated, J; however, if other quality indicators are deficient, the 
validator may determine the result should be qualified as rejected, ("R"). 

If the blank result exceeds the control limits, individual sample results may still be reportable if results are 
less than the MDC or greater than 10 times the blank result. Relative sizes of the sample and blank 
aliquots must be factored when making this determination (raw counts). In accordance with the QAPP, if 
radium-226 is detected using Method 901.1 in a blank at > 0.5 or < -0.5 picoCurie per gram (pCi/g), all 
sample results are qualified as not detected (UB), and if radium-226 is detected using Method 901.1 in a 
blank at > 2.3 or < -2.3 picoCurie per liter (pCi/L), all sample results are qualified as not detected (UB). 

The blanks associated with the samples were determined to be not detected for all analytes; therefore, 
detected sample results are not associated with blank contamination. 

3. Laboratory Duplicate Sample Analysis 

Laboratory duplicate sample data are used to assess the precision of the analytical method. 

The laboratory duplicate sample relative percent difference (RPD) control limit of 64 percent is applied 
when the average of the parent and duplicate sample concentrations are at least 1 pCi/g for soil matrices, 
or 5 pCi/L for water matrices, and the duplicate error ratio (DER) must be no greater than 3. When the 
average of the results is less than 1 pCi/g for soil matrices or 5 pCi/L for water matrices, the difference 
between the results must be less than 0.6 pCi/g or 3.2 pCi/L (appropriately). 

Samples AB03-GS04-01, AB03-NAA1-06, AB03-WA14-01, and AB03-NAA2-11 were used in the 
laboratory duplicate sample analyses. All analytes associated with the laboratory duplicate sample 
analyses exhibited RPDs or DERs within the control limits. 

4. Laboratory Control Sample Analysis 

Laboratory control sample (LCS) analysis is used to assess the accuracy of the analytical method 
independent of matrix interferences. The analytes associated with the LCS analysis must exhibit 
recoveries between the control limits of 55 and 145 percent. 

The LCS analyses exhibited recoveries within the control limits. 

5. Field Duplicate Sample Analysis 

The field duplicate sample analysis is used to assess the overall precision of the field sampling 
procedures and analytical method. For results greater than five times the RL or MDC, a control limit of 50 
percent for soil matrices is applied to the RPD between the parent and field duplicate sample results. If 
the parent and field duplicate sample results are less than five times the RL, for soil matrices a control 
limit of three times the RL is applied to the difference between the results. 

The field duplicate sample results are summarized in the following table. 
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Sample / 
Field Duplicate Sample Analyte

Sample 
Result

Duplicate 
Result RPD

AB03-NAA2-10 / DUP-12 

Actinium-228 1.76 1.57 11.4 % 

Bismuth-214 0.942 1.43 41.1 % 

Lead-212 1.72 1.52 12.3 % 

Lead-214 1.43 1.02 33.5 % 

Potassium-40 16 14 13.3 % 

Radium-226 0.942 1.43 41.1 % 

Thallium-208 0.575 0.623 8.0 % 

The field duplicate samples exhibited acceptable results. 

7. Isotope Identification 

Sample results are qualified as non-detects if either of the following criteria are true: 

1. Sample result is less than the uncertainty and the MDC. 

2. Sample result has an uncertainty greater than the result (or indistinguishable from background) or the 
result is between the uncertainty and the MDC. 

If the sample result is less than the MDC and the result is less than the RL (0.5 pCi/g) the result is 
qualified as non-detect (U). If the result is less than the MDC and greater than the RL, the result is 
reported as estimated non-detect (UJ). 

Quantitative uncertainty is associated with sample results less than 1pCi/g and a reported uncertainty 
standard deviation greater than 0.15 pCi/g or results greater than 1 pCi/g with a reported uncertainty 
standard deviation greater than 0.15 times the result. These results are qualified "Q". 

No sample results were reported as detections but determined to be non-detect during validation. Sample 
results exhibiting quantitative uncertainty greater than the control limits and qualified "Q" are presented in 
the following table. 

Sample Analyte Result Uncertainty MDC 

AB03-NAA1-02 
Bismuth-212 1.78 0.773 0.743 

Thorium-234 1.83 0.745 1.26 

AB03-NAA1-03 
Bismuth-212 3.16 0.949 0.654 

Thorium-234 1.75 0.856 1.46 

AB03-NAA1-06 
Lead-210 8.00 3.27 3.91 

Thorium-234 4.58 1.42 2.00 

AB03-NAA1-08 Thorium-234 3.58 1.20 1.72 

AB03-NAA1-10 
Bismuth-212 2.56 1.14 0.993 

Lead-210 11.1 4.06 4.21 

AB03-NAA1-11 Bismuth-212 2.33 0.819 0.583 

AB03-NAA1-15 Bismuth-212 1.41 0.622 0.590 

AB03-NAA2-03 
Bismuth-212 2.30 0.761 0.563 

Thorium-234 1.09 0.606 0.932 

AB03-NAA2-07 Bismuth-212 2.13 0.854 0.811 
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Sample Analyte Result Uncertainty MDC 

AB03-NAA2-09 Bismuth-212 3.01 1.23 1.00 

AB03-NAA2-12 Bismuth-212 2.29 0.705 0.542 

AB03-NAA2-14 Thorium-234 1.72 0.967 1.24 

AB03-MH7-01 Bismuth-212 2.63 0.885 0.666 

8. System Performance and Overall Assessment 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR RADIOLOGICAL ANALYSES 
 

Radiological: USEPA 901.1 Reported
Performance 
Acceptable 

Not 
RequiredNo Yes No Yes 

Gamma Spectroscopy 

Tier II Validation        

Holding Times  X  X  

Reporting Limits (Units)  X  X  

Blanks 

  A. Method Blanks  X  X  

  B. Equipment and/or Field Blanks  X  X  

Laboratory Control Sample (LCS) Accuracy (%R)  X  X  

Laboratory Control Sample Duplicate (LCSD) %R X    X 

LCS/LCSD Precision (RPD) X    X 

Laboratory Duplicate Sample RPD  X  X  

Field Duplicate Sample RPD  X  X  

Isotope Identification  X  X  

Isotope Quantification  X X   

Note: 
%R = percent recovery 
RPD = relative percent difference 
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 160-31847-8
Project/Site: Cameron Area Mine Sites - En Pro Holding

Job ID: 160-31847-8

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: ARCADIS U.S., Inc.

Project: Cameron Area Mine Sites - En Pro Holding

Report Number: 160-31847-8 - Revision 1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results. 

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an ""as received"" basis unless otherwise indicated by the presence of a 
% solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 

sample-specific unless otherwise stated elsewhere in this narrative.

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 
receipt.

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report.

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.  This revision includes gamma 

spectroscopy results for sample DUP-12 (160-31847-256).

RECEIPT

The samples were received on 11/15/2018 1:50 PM; the samples arrived in good condition, properly preserved and, where required, on 

ice.  The temperatures of the 26 coolers at receipt time were 0.4º C, 0.7º C, 0.7º C, 0.9º C, 1.2º C, 1.3º C, 1.4º C, 2.2º C, 18.0º C, 18.0º C, 
18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, and 18.0º 

C.
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 160-31847-8
Project/Site: Cameron Area Mine Sites - En Pro Holding

Job ID: 160-31847-8 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

Receipt Exceptions

The Chain-of-Custody (COC) was incomplete as received and/or improperly completed.  The sampler's name was not documented on the 
COC. 

METALS ICP/MS
Samples AB03-NAA1-01 (160-31847-165), AB03-NAA1-02 (160-31847-166), AB03-NAA1-03 (160-31847-167), AB03-NAA1-04 

(160-31847-168), AB03-NAA1-05 (160-31847-169), AB03-NAA1-06 (160-31847-170), AB03-NAA1-07 (160-31847-171), AB03-NAA1-08 
(160-31847-172), AB03-NAA1-09 (160-31847-173), AB03-NAA1-10 (160-31847-174), AB03-NAA1-11 (160-31847-175), AB03-NAA1-12 

(160-31847-176), AB03-NAA1-13 (160-31847-177), AB03-NAA1-14 (160-31847-178), AB03-NAA1-15 (160-31847-179), AB03-NAA2-01 

(160-31847-180), AB03-NAA2-02 (160-31847-181), AB03-NAA2-03 (160-31847-182), AB03-NAA2-04 (160-31847-183), AB03-NAA2-05 
(160-31847-184), AB03-NAA2-06 (160-31847-185), AB03-NAA2-07 (160-31847-186), AB03-NAA2-08 (160-31847-187), AB03-NAA2-09 

(160-31847-188), AB03-NAA2-10 (160-31847-189), AB03-NAA2-11 (160-31847-190), AB03-NAA2-12 (160-31847-191), AB03-NAA2-13 
(160-31847-192), AB03-NAA2-14 (160-31847-193), AB03-NAA2-15 (160-31847-194), AB03-MH7-01 (160-31847-217), DUP-11 

(160-31847-255) and DUP-12 (160-31847-256) were analyzed for Metals ICP/MS in accordance with SW 846. The samples were 

prepared on 12/12/2018 and 12/14/2018 and analyzed on 12/22/2018, 12/26/2018 and 12/27/2018. 

Preparation Batches 160-405253, 160-405253, 160-405253, and 160-405772; Analytical Batch 160-407356:

The following samples were diluted due to the abundance of non-target analytes: AB03-NAA1-01 (160-31847-165), AB03-NAA1-02 
(160-31847-166), AB03-NAA1-03 (160-31847-167), AB03-NAA1-04 (160-31847-168), AB03-NAA1-05 (160-31847-169), AB03-NAA1-05 
(160-31847-169[MS]), AB03-NAA1-05 (160-31847-169[MSD]), AB03-MH7-01 (160-31847-217), (160-31847-B-152-D), (160-31847-B-152-E 
MS), (160-31847-B-152-F MSD), (160-31847-B-152-D PDS), (160-31847-B-152-D SD), (160-31847-B-213-A), (160-31847-B-213-B MS), 
(160-31847-B-213-C MSD), (160-31847-B-213-A PDS), and (160-31847-B-213-A SD).  Elevated reporting limits (RLs) are provided. 

Preparation Batches 160-405764, 160-405764, and 160-405771; Analytical Batch 160-407609: 
The following samples were diluted due to the abundance of non-target analytes: AB03-NAA1-06 (160-31847-170), AB03-NAA1-07 
(160-31847-171), AB03-NAA1-08 (160-31847-172), AB03-NAA1-09 (160-31847-173), AB03-NAA1-10 (160-31847-174), AB03-NAA1-11 
(160-31847-175), AB03-NAA1-12 (160-31847-176), AB03-NAA1-13 (160-31847-177), AB03-NAA1-14 (160-31847-178), AB03-NAA1-15 

(160-31847-179), AB03-NAA2-01 (160-31847-180), AB03-NAA2-02 (160-31847-181), AB03-NAA2-03 (160-31847-182), AB03-NAA2-04 
(160-31847-183), AB03-NAA2-05 (160-31847-184), AB03-NAA2-06 (160-31847-185), AB03-NAA2-07 (160-31847-186), AB03-NAA2-08 
(160-31847-187), AB03-NAA2-09 (160-31847-188), AB03-NAA2-10 (160-31847-189), AB03-NAA2-10 (160-31847-189[MS]), AB03-NAA2-10 
(160-31847-189[MSD]), AB03-NAA2-11 (160-31847-190), AB03-NAA2-12 (160-31847-191), AB03-NAA2-13 (160-31847-192), 
AB03-NAA2-14 (160-31847-193), AB03-NAA2-15 (160-31847-194), (160-31847-B-189-A PDS), (160-31847-B-189-A SD), 

(160-31847-B-190-C MS), (160-31847-B-190-D MSD), (160-31847-B-190-B PDS), and (160-31847-B-190-B SD).  Elevated reporting limits 
(RLs) are provided.  

Preparation Batches 160-405764, 160-405771, 160-405773, and 160-405773; Analytical Batch 160-407774:

The following samples were diluted due to the abundance of non-target analytes: AB03-NAA2-08 (160-31847-187), AB03-NAA2-09 
(160-31847-188), AB03-NAA2-10 (160-31847-189), AB03-NAA2-10 (160-31847-189[MS]), AB03-NAA2-10 (160-31847-189[MSD]), 

AB03-NAA2-11 (160-31847-190), AB03-NAA2-12 (160-31847-191), AB03-NAA2-13 (160-31847-192), AB03-NAA2-14 (160-31847-193), 

AB03-NAA2-15 (160-31847-194), DUP-11 (160-31847-255), DUP-12 (160-31847-256), (160-31847-B-189-A PDS), (160-31847-B-189-A 
SD), (160-31847-B-190-C MS), (160-31847-B-190-D MSD), (160-31847-B-190-B PDS), (160-31847-B-190-B SD), (160-31847-B-254-A), 

(160-31847-B-254-B MS), (160-31847-B-254-C MSD), (160-31847-B-254-A PDS), and (160-31847-B-254-A SD).  Elevated reporting limits 
(RLs) are provided.  

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

PERCENT SOLIDS
Samples AB03-NAA1-01 (160-31847-165), AB03-NAA1-02 (160-31847-166), AB03-NAA1-03 (160-31847-167), AB03-NAA1-04 

(160-31847-168), AB03-NAA1-05 (160-31847-169), AB03-NAA1-06 (160-31847-170), AB03-NAA1-07 (160-31847-171), AB03-NAA1-08 

(160-31847-172), AB03-NAA1-09 (160-31847-173), AB03-NAA1-10 (160-31847-174), AB03-NAA1-11 (160-31847-175), AB03-NAA1-12 
(160-31847-176), AB03-NAA1-13 (160-31847-177), AB03-NAA1-14 (160-31847-178), AB03-NAA1-15 (160-31847-179), AB03-NAA2-01 

(160-31847-180), AB03-NAA2-02 (160-31847-181), AB03-NAA2-03 (160-31847-182), AB03-NAA2-04 (160-31847-183), AB03-NAA2-05 
(160-31847-184), AB03-NAA2-06 (160-31847-185), AB03-NAA2-07 (160-31847-186), AB03-NAA2-08 (160-31847-187), AB03-NAA2-09 

(160-31847-188), AB03-NAA2-10 (160-31847-189), AB03-NAA2-11 (160-31847-190), AB03-NAA2-12 (160-31847-191), AB03-NAA2-13 

(160-31847-192), AB03-NAA2-14 (160-31847-193), AB03-NAA2-15 (160-31847-194), AB03-MH7-01 (160-31847-217), DUP-11 
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 160-31847-8
Project/Site: Cameron Area Mine Sites - En Pro Holding

Job ID: 160-31847-8 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

(160-31847-255) and DUP-12 (160-31847-256) were analyzed for percent solids in accordance with EPA Method 160.3 MOD. The 

samples were analyzed on 11/20/2018 and 11/21/2018. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

RADIUM-226 BY GAMMA SPEC (21 DAY INGROWTH)

Samples AB03-NAA1-01 (160-31847-165), AB03-NAA1-02 (160-31847-166), AB03-NAA1-03 (160-31847-167), AB03-NAA1-04 
(160-31847-168), AB03-NAA1-05 (160-31847-169), AB03-NAA1-06 (160-31847-170), AB03-NAA1-07 (160-31847-171), AB03-NAA1-08 

(160-31847-172), AB03-NAA1-09 (160-31847-173), AB03-NAA1-10 (160-31847-174), AB03-NAA1-11 (160-31847-175), AB03-NAA1-12 

(160-31847-176), AB03-NAA1-13 (160-31847-177), AB03-NAA1-14 (160-31847-178), AB03-NAA1-15 (160-31847-179), AB03-NAA2-01 
(160-31847-180), AB03-NAA2-02 (160-31847-181), AB03-NAA2-03 (160-31847-182), AB03-NAA2-04 (160-31847-183), AB03-NAA2-05 

(160-31847-184), AB03-NAA2-06 (160-31847-185), AB03-NAA2-07 (160-31847-186), AB03-NAA2-08 (160-31847-187), AB03-NAA2-09 
(160-31847-188), AB03-NAA2-10 (160-31847-189), AB03-NAA2-11 (160-31847-190), AB03-NAA2-12 (160-31847-191), AB03-NAA2-13 

(160-31847-192), AB03-NAA2-14 (160-31847-193), AB03-NAA2-15 (160-31847-194), AB03-MH7-01 (160-31847-217) and DUP-12 

(160-31847-256) were analyzed for Radium-226 by gamma spec (21 day ingrowth) in accordance with EPA 901.1. The samples were 
dried on 11/21/2018 and 11/23/2018, prepared on 11/27/2018 and analyzed on 12/18/2018 and 12/19/2018. 

Preparation Batch 160-402937:
The following method blank (MB) exhibited a negative result greater in magnitude than the 3 sigma TPU for thorium-234:  (MB 
160-402937/1-A).  This occurrence was evaluated and determined to be random in nature.  Sporadic occurrences such as this are 
statistically expected.  No further action is required.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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Login Sample Receipt Checklist

Client: ARCADIS U.S., Inc. Job Number: 160-31847-8

Login Number: 31847

Question Answer Comment

Creator: Vania, Ivan H

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

FalseIs the Field Sampler's name present on COC? Refer to Job Narrative for details.

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

N/AMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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Definitions/Glossary
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Qualifiers

Metals

Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

Rad

Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Rad TICs

Qualifier Description

F Duplicate RPD exceeds the control limit

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)
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Method Summary
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method Method Description LaboratoryProtocol

SW8466020B Metals (ICP/MS) TAL SL

EPAMoisture Percent Moisture TAL SL

EPA901.1 Radium-226 & Other Gamma Emitters (GS) TAL SL

SW8463050B Preparation,  Metals TAL SL

NoneDry and Grind Preparation, Dry and Grind TAL SL

NoneFill_Geo-21 Fill Geometry, 21-Day In-Growth TAL SL

Protocol References:

EPA = US Environmental Protection Agency

None = None

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Sample Summary
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-31847-165 AB03-NAA1-01 Solid 11/04/18 11:55 11/15/18 13:50

160-31847-166 AB03-NAA1-02 Solid 11/04/18 11:37 11/15/18 13:50

160-31847-167 AB03-NAA1-03 Solid 11/04/18 11:35 11/15/18 13:50

160-31847-168 AB03-NAA1-04 Solid 11/04/18 11:43 11/15/18 13:50

160-31847-169 AB03-NAA1-05 Solid 11/04/18 11:31 11/15/18 13:50

160-31847-170 AB03-NAA1-06 Solid 11/04/18 11:38 11/15/18 13:50

160-31847-171 AB03-NAA1-07 Solid 11/04/18 11:57 11/15/18 13:50

160-31847-172 AB03-NAA1-08 Solid 11/04/18 11:54 11/15/18 13:50

160-31847-173 AB03-NAA1-09 Solid 11/04/18 11:44 11/15/18 13:50

160-31847-174 AB03-NAA1-10 Solid 11/04/18 11:24 11/15/18 13:50

160-31847-175 AB03-NAA1-11 Solid 11/04/18 11:23 11/15/18 13:50

160-31847-176 AB03-NAA1-12 Solid 11/04/18 11:53 11/15/18 13:50

160-31847-177 AB03-NAA1-13 Solid 11/04/18 11:21 11/15/18 13:50

160-31847-178 AB03-NAA1-14 Solid 11/04/18 11:52 11/15/18 13:50

160-31847-179 AB03-NAA1-15 Solid 11/04/18 11:30 11/15/18 13:50

160-31847-180 AB03-NAA2-01 Solid 11/04/18 14:40 11/15/18 13:50

160-31847-181 AB03-NAA2-02 Solid 11/04/18 14:50 11/15/18 13:50

160-31847-182 AB03-NAA2-03 Solid 11/04/18 14:52 11/15/18 13:50

160-31847-183 AB03-NAA2-04 Solid 11/04/18 15:02 11/15/18 13:50

160-31847-184 AB03-NAA2-05 Solid 11/04/18 14:47 11/15/18 13:50

160-31847-185 AB03-NAA2-06 Solid 11/04/18 14:48 11/15/18 13:50

160-31847-186 AB03-NAA2-07 Solid 11/04/18 14:42 11/15/18 13:50

160-31847-187 AB03-NAA2-08 Solid 11/04/18 15:00 11/15/18 13:50

160-31847-188 AB03-NAA2-09 Solid 11/04/18 15:07 11/15/18 13:50

160-31847-189 AB03-NAA2-10 Solid 11/04/18 15:05 11/15/18 13:50

160-31847-190 AB03-NAA2-11 Solid 11/04/18 15:12 11/15/18 13:50

160-31847-191 AB03-NAA2-12 Solid 11/04/18 15:28 11/15/18 13:50

160-31847-192 AB03-NAA2-13 Solid 11/04/18 15:22 11/15/18 13:50

160-31847-193 AB03-NAA2-14 Solid 11/04/18 15:24 11/15/18 13:50

160-31847-194 AB03-NAA2-15 Solid 11/04/18 15:25 11/15/18 13:50

160-31847-217 AB03-MH7-01 Solid 11/07/18 13:25 11/15/18 13:50

160-31847-255 DUP-11 Solid 11/04/18 00:00 11/15/18 13:50

160-31847-256 DUP-12 Solid 11/04/18 00:00 11/15/18 13:50
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Client Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-165Client Sample ID: AB03-NAA1-01
Matrix: SolidDate Collected: 11/04/18 11:55

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.07

(2σ+/-)

0.242

(2σ+/-)

112/18/18 10:1211/27/18 15:56pCi/g0.1510.500

RL MDC

0.215

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 15:56 12/18/18 10:12 11.330.8300.822U0.998Thorium-234

Ac-228 1.56 0.362 0.395 0.215 pCi/g 11/27/18 15:56 12/18/18 10:12 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.07 0.215 0.242 0.151 pCi/g 11/27/18 15:56 12/18/18 10:12 1

K-40 16.6 2.22 2.78 0.791 pCi/g 11/27/18 15:56 12/18/18 10:12 1

Pb-212 1.84 0.186 0.268 0.161 pCi/g 11/27/18 15:56 12/18/18 10:12 1

Pb-214 1.09 0.193 0.223 0.190 pCi/g 11/27/18 15:56 12/18/18 10:12 1

Tl-208 0.664 0.129 0.146 0.0917 pCi/g 11/27/18 15:56 12/18/18 10:12 1

Lab Sample ID: 160-31847-165Client Sample ID: AB03-NAA1-01
Matrix: SolidDate Collected: 11/04/18 11:55

Percent Solids: 97.4Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.5 5.0 2.0 mg/Kg ☼ 12/12/18 11:06 12/22/18 05:28 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/12/18 11:06 12/22/18 05:28 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 11:06 12/22/18 05:28 10☼Selenium ND

0.50 0.20 mg/Kg 12/12/18 11:06 12/22/18 05:28 10☼Uranium 5.8

5.0 2.0 mg/Kg 12/12/18 11:06 12/22/18 05:28 10☼Vanadium 37

Lab Sample ID: 160-31847-166Client Sample ID: AB03-NAA1-02
Matrix: SolidDate Collected: 11/04/18 11:37

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 3.02

(2σ+/-)

0.401

(2σ+/-)

112/18/18 10:5811/27/18 15:56pCi/g0.1360.500

RL MDC

0.250

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 15:56 12/18/18 10:58 11.260.7450.7171.83Thorium-234

Ac-228 1.91 0.251 0.317 0.117 pCi/g 11/27/18 15:56 12/18/18 10:58 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.78 0.751 0.773 0.743 pCi/g 11/27/18 15:56 12/18/18 10:58 1

Bi-214 3.02 0.250 0.401 0.136 pCi/g 11/27/18 15:56 12/18/18 10:58 1

K-40 9.61 1.35 1.67 0.806 pCi/g 11/27/18 15:56 12/18/18 10:58 1

Pb-212 1.70 0.146 0.264 0.135 pCi/g 11/27/18 15:56 12/18/18 10:58 1

Pb-214 2.99 0.233 0.388 0.152 pCi/g 11/27/18 15:56 12/18/18 10:58 1

Tl-208 0.548 0.103 0.118 0.0750 pCi/g 11/27/18 15:56 12/18/18 10:58 1
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Client Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-166Client Sample ID: AB03-NAA1-02
Matrix: SolidDate Collected: 11/04/18 11:37

Percent Solids: 95.7Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.4 J 4.6 1.8 mg/Kg ☼ 12/12/18 11:06 12/22/18 05:35 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.91 mg/Kg 12/12/18 11:06 12/22/18 05:35 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/12/18 11:06 12/22/18 05:35 10☼Selenium 2.0 J

0.46 0.18 mg/Kg 12/12/18 11:06 12/22/18 05:35 10☼Uranium 0.88

4.6 1.8 mg/Kg 12/12/18 11:06 12/22/18 05:35 10☼Vanadium 42

Lab Sample ID: 160-31847-167Client Sample ID: AB03-NAA1-03
Matrix: SolidDate Collected: 11/04/18 11:35

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.08

(2σ+/-)

0.240

(2σ+/-)

112/18/18 11:0011/27/18 15:56pCi/g0.1730.500

RL MDC

0.214

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 15:56 12/18/18 11:00 11.460.8560.8331.75Thorium-234

Ac-228 2.54 0.291 0.389 0.151 pCi/g 11/27/18 15:56 12/18/18 11:00 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.16 0.892 0.949 0.654 pCi/g 11/27/18 15:56 12/18/18 11:00 1

Bi-214 1.08 0.214 0.240 0.173 pCi/g 11/27/18 15:56 12/18/18 11:00 1

K-40 9.54 1.51 1.79 0.902 pCi/g 11/27/18 15:56 12/18/18 11:00 1

Pb-212 2.33 0.185 0.305 0.136 pCi/g 11/27/18 15:56 12/18/18 11:00 1

Pb-214 0.944 0.150 0.178 0.189 pCi/g 11/27/18 15:56 12/18/18 11:00 1

Tl-208 0.787 0.125 0.148 0.0951 pCi/g 11/27/18 15:56 12/18/18 11:00 1

Lab Sample ID: 160-31847-167Client Sample ID: AB03-NAA1-03
Matrix: SolidDate Collected: 11/04/18 11:35

Percent Solids: 95.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 4.9 2.0 mg/Kg ☼ 12/12/18 11:06 12/22/18 05:42 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.98 mg/Kg 12/12/18 11:06 12/22/18 05:42 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/12/18 11:06 12/22/18 05:42 10☼Selenium 2.2 J

0.49 0.20 mg/Kg 12/12/18 11:06 12/22/18 05:42 10☼Uranium 1.5

4.9 2.0 mg/Kg 12/12/18 11:06 12/22/18 05:42 10☼Vanadium 51

Lab Sample ID: 160-31847-168Client Sample ID: AB03-NAA1-04
Matrix: SolidDate Collected: 11/04/18 11:43

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.825

(2σ+/-)

0.218

(2σ+/-)

112/18/18 11:0011/27/18 15:56pCi/g0.1670.500

RL MDC

0.200

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 15:56 12/18/18 11:00 11.120.6780.677U0.401Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-168Client Sample ID: AB03-NAA1-04
Matrix: SolidDate Collected: 11/04/18 11:43

Date Received: 11/15/18 13:50

Ac-228 1.34 0.231 0.268 0.176 pCi/g 11/27/18 15:56 12/18/18 11:00 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.825 0.200 0.218 0.167 pCi/g 11/27/18 15:56 12/18/18 11:00 1

K-40 14.7 1.76 2.31 0.559 pCi/g 11/27/18 15:56 12/18/18 11:00 1

Pb-212 1.31 0.149 0.225 0.143 pCi/g 11/27/18 15:56 12/18/18 11:00 1

Pb-214 0.709 0.135 0.154 0.147 pCi/g 11/27/18 15:56 12/18/18 11:00 1

Tl-208 0.421 0.0929 0.103 0.0744 pCi/g 11/27/18 15:56 12/18/18 11:00 1

Lab Sample ID: 160-31847-168Client Sample ID: AB03-NAA1-04
Matrix: SolidDate Collected: 11/04/18 11:43

Percent Solids: 99.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.0 J 4.8 1.9 mg/Kg ☼ 12/12/18 11:06 12/22/18 05:49 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/12/18 11:06 12/22/18 05:49 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/12/18 11:06 12/22/18 05:49 10☼Selenium ND

0.48 0.19 mg/Kg 12/12/18 11:06 12/22/18 05:49 10☼Uranium 0.83

4.8 1.9 mg/Kg 12/12/18 11:06 12/22/18 05:49 10☼Vanadium 40

Lab Sample ID: 160-31847-169Client Sample ID: AB03-NAA1-05
Matrix: SolidDate Collected: 11/04/18 11:31

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.808

(2σ+/-)

0.236

(2σ+/-)

112/18/18 10:5911/27/18 15:56pCi/g0.1940.500

RL MDC

0.217

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 15:56 12/18/18 10:59 13.270.8180.807U-1.10Thorium-234

Ac-228 1.61 0.248 0.309 0.102 pCi/g 11/27/18 15:56 12/18/18 10:59 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.808 0.217 0.236 0.194 pCi/g 11/27/18 15:56 12/18/18 10:59 1

K-40 14.1 1.78 2.41 0.709 pCi/g 11/27/18 15:56 12/18/18 10:59 1

Pb-212 1.56 0.164 0.246 0.139 pCi/g 11/27/18 15:56 12/18/18 10:59 1

Pb-214 1.03 0.215 0.246 0.185 pCi/g 11/27/18 15:56 12/18/18 10:59 1

Tl-208 0.606 0.117 0.136 0.0859 pCi/g 11/27/18 15:56 12/18/18 10:59 1

Lab Sample ID: 160-31847-169Client Sample ID: AB03-NAA1-05
Matrix: SolidDate Collected: 11/04/18 11:31

Percent Solids: 96.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 4.9 2.0 mg/Kg ☼ 12/12/18 11:06 12/22/18 05:55 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 0.99 mg/Kg 12/12/18 11:06 12/22/18 05:55 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/12/18 11:06 12/22/18 05:55 10☼Selenium 2.1 J

0.49 0.20 mg/Kg 12/12/18 11:06 12/22/18 05:55 10☼Uranium 0.75
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Client Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-169Client Sample ID: AB03-NAA1-05
Matrix: SolidDate Collected: 11/04/18 11:31

Percent Solids: 96.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 36 4.9 2.0 mg/Kg ☼ 12/12/18 11:06 12/22/18 05:55 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-31847-170Client Sample ID: AB03-NAA1-06
Matrix: SolidDate Collected: 11/04/18 11:38

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 9.63

(2σ+/-)

1.16

(2σ+/-)

112/18/18 11:0711/27/18 17:10pCi/g0.2740.500

RL MDC

0.596

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 17:10 12/18/18 11:07 12.001.421.334.58Thorium-234

Ac-228 1.45 0.380 0.408 0.502 pCi/g 11/27/18 17:10 12/18/18 11:07 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 9.63 0.596 1.16 0.274 pCi/g 11/27/18 17:10 12/18/18 11:07 1

K-40 17.8 2.62 3.19 1.45 pCi/g 11/27/18 17:10 12/18/18 11:07 1

Pb-210 8.00 3.13 3.27 3.91 pCi/g 11/27/18 17:10 12/18/18 11:07 1

Pb-212 1.60 0.211 0.296 0.242 pCi/g 11/27/18 17:10 12/18/18 11:07 1

Pb-214 9.67 0.497 1.12 0.306 pCi/g 11/27/18 17:10 12/18/18 11:07 1

Tl-208 0.541 0.137 0.148 0.132 pCi/g 11/27/18 17:10 12/18/18 11:07 1

Lab Sample ID: 160-31847-170Client Sample ID: AB03-NAA1-06
Matrix: SolidDate Collected: 11/04/18 11:38

Percent Solids: 97.4Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.8 4.9 2.0 mg/Kg ☼ 12/14/18 08:49 12/26/18 22:54 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.98 mg/Kg 12/14/18 08:49 12/26/18 22:54 10☼Molybdenum 1.8 J

2.4 1.6 mg/Kg 12/14/18 08:49 12/26/18 22:54 10☼Selenium 2.0 J

0.49 0.20 mg/Kg 12/14/18 08:49 12/26/18 22:54 10☼Uranium 27

4.9 2.0 mg/Kg 12/14/18 08:49 12/26/18 22:54 10☼Vanadium 46

Lab Sample ID: 160-31847-171Client Sample ID: AB03-NAA1-07
Matrix: SolidDate Collected: 11/04/18 11:57

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 16.1

(2σ+/-)

1.79

(2σ+/-)

112/18/18 11:0711/27/18 17:10pCi/g0.3670.500

RL MDC

0.731

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 17:10 12/18/18 11:07 12.361.841.588.51Thorium-234

Ac-228 1.82 0.417 0.456 0.545 pCi/g 11/27/18 17:10 12/18/18 11:07 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-171Client Sample ID: AB03-NAA1-07
Matrix: SolidDate Collected: 11/04/18 11:57

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Bi-214 16.1 0.731 1.79 0.367 pCi/g 11/27/18 17:10 12/18/18 11:07 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 18.0 2.49 3.09 1.52 pCi/g 11/27/18 17:10 12/18/18 11:07 1

Pb-212 1.28 0.195 0.236 0.257 pCi/g 11/27/18 17:10 12/18/18 11:07 1

Pb-214 16.9 0.570 1.80 0.339 pCi/g 11/27/18 17:10 12/18/18 11:07 1

Tl-208 0.548 0.174 0.182 0.166 pCi/g 11/27/18 17:10 12/18/18 11:07 1

Lab Sample ID: 160-31847-171Client Sample ID: AB03-NAA1-07
Matrix: SolidDate Collected: 11/04/18 11:57

Percent Solids: 96.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 8.0 4.5 1.8 mg/Kg ☼ 12/14/18 08:49 12/26/18 23:00 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.91 mg/Kg 12/14/18 08:49 12/26/18 23:00 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/14/18 08:49 12/26/18 23:00 10☼Selenium 2.3

0.45 0.18 mg/Kg 12/14/18 08:49 12/26/18 23:00 10☼Uranium 19

4.5 1.8 mg/Kg 12/14/18 08:49 12/26/18 23:00 10☼Vanadium 40

Lab Sample ID: 160-31847-172Client Sample ID: AB03-NAA1-08
Matrix: SolidDate Collected: 11/04/18 11:54

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.36

(2σ+/-)

0.387

(2σ+/-)

112/18/18 11:3611/27/18 17:10pCi/g0.2250.500

RL MDC

0.303

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 17:10 12/18/18 11:36 11.721.201.143.58Thorium-234

Ac-228 1.71 0.258 0.311 0.161 pCi/g 11/27/18 17:10 12/18/18 11:36 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 2.36 0.303 0.387 0.225 pCi/g 11/27/18 17:10 12/18/18 11:36 1

K-40 19.2 2.27 2.98 1.11 pCi/g 11/27/18 17:10 12/18/18 11:36 1

Pb-212 1.32 0.160 0.211 0.147 pCi/g 11/27/18 17:10 12/18/18 11:36 1

Pb-214 2.40 0.269 0.363 0.210 pCi/g 11/27/18 17:10 12/18/18 11:36 1

Tl-208 0.421 0.0918 0.101 0.0687 pCi/g 11/27/18 17:10 12/18/18 11:36 1

Lab Sample ID: 160-31847-172Client Sample ID: AB03-NAA1-08
Matrix: SolidDate Collected: 11/04/18 11:54

Percent Solids: 94.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.0 J 4.6 1.8 mg/Kg ☼ 12/14/18 08:49 12/26/18 23:07 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.91 mg/Kg 12/14/18 08:49 12/26/18 23:07 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/14/18 08:49 12/26/18 23:07 10☼Selenium 2.7

0.46 0.18 mg/Kg 12/14/18 08:49 12/26/18 23:07 10☼Uranium 14
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Client Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-172Client Sample ID: AB03-NAA1-08
Matrix: SolidDate Collected: 11/04/18 11:54

Percent Solids: 94.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 44 4.6 1.8 mg/Kg ☼ 12/14/18 08:49 12/26/18 23:07 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-31847-173Client Sample ID: AB03-NAA1-09
Matrix: SolidDate Collected: 11/04/18 11:44

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.50

(2σ+/-)

0.273

(2σ+/-)

112/18/18 11:3711/27/18 17:10pCi/g0.1600.500

RL MDC

0.224

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 17:10 12/18/18 11:37 11.441.100.9914.30Thorium-234

Ac-228 1.24 0.330 0.353 0.263 pCi/g 11/27/18 17:10 12/18/18 11:37 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.50 0.224 0.273 0.160 pCi/g 11/27/18 17:10 12/18/18 11:37 1

K-40 17.7 1.87 2.61 0.532 pCi/g 11/27/18 17:10 12/18/18 11:37 1

Pb-212 1.09 0.143 0.201 0.156 pCi/g 11/27/18 17:10 12/18/18 11:37 1

Pb-214 1.31 0.192 0.235 0.197 pCi/g 11/27/18 17:10 12/18/18 11:37 1

Tl-208 0.403 0.112 0.120 0.0957 pCi/g 11/27/18 17:10 12/18/18 11:37 1

Lab Sample ID: 160-31847-173Client Sample ID: AB03-NAA1-09
Matrix: SolidDate Collected: 11/04/18 11:44

Percent Solids: 98.8Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.8 J 4.8 1.9 mg/Kg ☼ 12/14/18 08:49 12/26/18 23:14 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/14/18 08:49 12/26/18 23:14 10☼Molybdenum ND

2.4 1.6 mg/Kg 12/14/18 08:49 12/26/18 23:14 10☼Selenium 3.1

0.48 0.19 mg/Kg 12/14/18 08:49 12/26/18 23:14 10☼Uranium 36

4.8 1.9 mg/Kg 12/14/18 08:49 12/26/18 23:14 10☼Vanadium 44

Lab Sample ID: 160-31847-174Client Sample ID: AB03-NAA1-10
Matrix: SolidDate Collected: 11/04/18 11:24

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.04

(2σ+/-)

0.366

(2σ+/-)

112/18/18 11:3811/27/18 17:10pCi/g0.2280.500

RL MDC

0.280

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 17:10 12/18/18 11:38 12.031.601.406.15Thorium-234

Ac-228 1.78 0.343 0.400 0.327 pCi/g 11/27/18 17:10 12/18/18 11:38 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.56 1.11 1.14 0.993 pCi/g 11/27/18 17:10 12/18/18 11:38 1
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Client Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-174Client Sample ID: AB03-NAA1-10
Matrix: SolidDate Collected: 11/04/18 11:24

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Bi-214 2.04 0.280 0.366 0.228 pCi/g 11/27/18 17:10 12/18/18 11:38 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 18.7 2.40 3.22 1.29 pCi/g 11/27/18 17:10 12/18/18 11:38 1

Pb-210 11.1 3.76 4.06 4.21 pCi/g 11/27/18 17:10 12/18/18 11:38 1

Pb-212 1.30 0.185 0.240 0.206 pCi/g 11/27/18 17:10 12/18/18 11:38 1

Pb-214 2.14 0.275 0.370 0.295 pCi/g 11/27/18 17:10 12/18/18 11:38 1

Tl-208 0.632 0.142 0.160 0.115 pCi/g 11/27/18 17:10 12/18/18 11:38 1

Lab Sample ID: 160-31847-174Client Sample ID: AB03-NAA1-10
Matrix: SolidDate Collected: 11/04/18 11:24

Percent Solids: 95.6Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.5 J 4.8 1.9 mg/Kg ☼ 12/14/18 08:49 12/26/18 23:20 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.96 mg/Kg 12/14/18 08:49 12/26/18 23:20 10☼Molybdenum 1.2 J

2.4 1.5 mg/Kg 12/14/18 08:49 12/26/18 23:20 10☼Selenium 2.9

0.48 0.19 mg/Kg 12/14/18 08:49 12/26/18 23:20 10☼Uranium 39

4.8 1.9 mg/Kg 12/14/18 08:49 12/26/18 23:20 10☼Vanadium 46

Lab Sample ID: 160-31847-175Client Sample ID: AB03-NAA1-11
Matrix: SolidDate Collected: 11/04/18 11:23

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.795

(2σ+/-)

0.200

(2σ+/-)

112/18/18 11:5111/27/18 17:10pCi/g0.1910.500

RL MDC

0.182

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 17:10 12/18/18 11:51 11.160.6690.660U0.965Thorium-234

Ac-228 1.60 0.238 0.288 0.143 pCi/g 11/27/18 17:10 12/18/18 11:51 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.33 0.782 0.819 0.583 pCi/g 11/27/18 17:10 12/18/18 11:51 1

Bi-214 0.795 0.182 0.200 0.191 pCi/g 11/27/18 17:10 12/18/18 11:51 1

K-40 14.9 1.86 2.41 0.637 pCi/g 11/27/18 17:10 12/18/18 11:51 1

Pb-212 1.51 0.154 0.249 0.124 pCi/g 11/27/18 17:10 12/18/18 11:51 1

Pb-214 0.807 0.146 0.168 0.125 pCi/g 11/27/18 17:10 12/18/18 11:51 1

Tl-208 0.609 0.103 0.121 0.0617 pCi/g 11/27/18 17:10 12/18/18 11:51 1

Lab Sample ID: 160-31847-175Client Sample ID: AB03-NAA1-11
Matrix: SolidDate Collected: 11/04/18 11:23

Percent Solids: 95.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.0 J 4.4 1.8 mg/Kg ☼ 12/14/18 08:49 12/26/18 23:27 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.2 0.88 mg/Kg 12/14/18 08:49 12/26/18 23:27 10☼Molybdenum ND
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Client Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-175Client Sample ID: AB03-NAA1-11
Matrix: SolidDate Collected: 11/04/18 11:23

Percent Solids: 95.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Selenium 3.8 2.2 1.4 mg/Kg ☼ 12/14/18 08:49 12/26/18 23:27 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.44 0.18 mg/Kg 12/14/18 08:49 12/26/18 23:27 10☼Uranium 0.98

4.4 1.8 mg/Kg 12/14/18 08:49 12/26/18 23:27 10☼Vanadium 58

Lab Sample ID: 160-31847-176Client Sample ID: AB03-NAA1-12
Matrix: SolidDate Collected: 11/04/18 11:53

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.755

(2σ+/-)

0.188

(2σ+/-)

112/18/18 11:5011/27/18 17:10pCi/g0.1400.500

RL MDC

0.171

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 17:10 12/18/18 11:50 10.9760.6600.655U0.764Thorium-234

Ac-228 1.52 0.255 0.298 0.158 pCi/g 11/27/18 17:10 12/18/18 11:50 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.43 0.620 0.669 0.289 pCi/g 11/27/18 17:10 12/18/18 11:50 1

Bi-214 0.755 0.171 0.188 0.140 pCi/g 11/27/18 17:10 12/18/18 11:50 1

K-40 14.0 1.73 2.24 0.595 pCi/g 11/27/18 17:10 12/18/18 11:50 1

Pb-212 1.33 0.144 0.225 0.143 pCi/g 11/27/18 17:10 12/18/18 11:50 1

Pb-214 0.944 0.158 0.186 0.136 pCi/g 11/27/18 17:10 12/18/18 11:50 1

Tl-208 0.565 0.0909 0.108 0.0511 pCi/g 11/27/18 17:10 12/18/18 11:50 1

Lab Sample ID: 160-31847-176Client Sample ID: AB03-NAA1-12
Matrix: SolidDate Collected: 11/04/18 11:53

Percent Solids: 94.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.2 J 5.2 2.1 mg/Kg ☼ 12/14/18 08:49 12/26/18 23:34 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.0 mg/Kg 12/14/18 08:49 12/26/18 23:34 10☼Molybdenum ND

2.6 1.7 mg/Kg 12/14/18 08:49 12/26/18 23:34 10☼Selenium 2.5 J

0.52 0.21 mg/Kg 12/14/18 08:49 12/26/18 23:34 10☼Uranium 1.0

5.2 2.1 mg/Kg 12/14/18 08:49 12/26/18 23:34 10☼Vanadium 62

Lab Sample ID: 160-31847-177Client Sample ID: AB03-NAA1-13
Matrix: SolidDate Collected: 11/04/18 11:21

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.809

(2σ+/-)

0.208

(2σ+/-)

112/18/18 11:4911/27/18 17:10pCi/g0.1690.500

RL MDC

0.190

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 17:10 12/18/18 11:49 11.150.6340.626U0.864Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-177Client Sample ID: AB03-NAA1-13
Matrix: SolidDate Collected: 11/04/18 11:21

Date Received: 11/15/18 13:50

Ac-228 1.33 0.277 0.309 0.267 pCi/g 11/27/18 17:10 12/18/18 11:49 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.809 0.190 0.208 0.169 pCi/g 11/27/18 17:10 12/18/18 11:49 1

K-40 14.9 2.01 2.53 0.671 pCi/g 11/27/18 17:10 12/18/18 11:49 1

Pb-212 1.51 0.163 0.255 0.121 pCi/g 11/27/18 17:10 12/18/18 11:49 1

Pb-214 0.702 0.178 0.192 0.192 pCi/g 11/27/18 17:10 12/18/18 11:49 1

Tl-208 0.600 0.114 0.130 0.0752 pCi/g 11/27/18 17:10 12/18/18 11:49 1

Lab Sample ID: 160-31847-177Client Sample ID: AB03-NAA1-13
Matrix: SolidDate Collected: 11/04/18 11:21

Percent Solids: 96.4Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 5.0 2.0 mg/Kg ☼ 12/14/18 08:49 12/27/18 00:01 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/14/18 08:49 12/27/18 00:01 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/14/18 08:49 12/27/18 00:01 10☼Selenium 2.9

0.50 0.20 mg/Kg 12/14/18 08:49 12/27/18 00:01 10☼Uranium 0.83

5.0 2.0 mg/Kg 12/14/18 08:49 12/27/18 00:01 10☼Vanadium 45

Lab Sample ID: 160-31847-178Client Sample ID: AB03-NAA1-14
Matrix: SolidDate Collected: 11/04/18 11:52

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.31

(2σ+/-)

0.263

(2σ+/-)

112/18/18 11:4311/27/18 17:10pCi/g0.1630.500

RL MDC

0.227

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 17:10 12/18/18 11:43 11.813.031.6223.1Thorium-234

Ac-228 1.38 0.222 0.262 0.233 pCi/g 11/27/18 17:10 12/18/18 11:43 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.31 0.227 0.263 0.163 pCi/g 11/27/18 17:10 12/18/18 11:43 1

K-40 19.4 2.21 2.96 0.679 pCi/g 11/27/18 17:10 12/18/18 11:43 1

Pb-212 1.38 0.156 0.213 0.151 pCi/g 11/27/18 17:10 12/18/18 11:43 1

Pb-214 1.21 0.211 0.244 0.190 pCi/g 11/27/18 17:10 12/18/18 11:43 1

Tl-208 0.479 0.0988 0.110 0.0807 pCi/g 11/27/18 17:10 12/18/18 11:43 1

Lab Sample ID: 160-31847-178Client Sample ID: AB03-NAA1-14
Matrix: SolidDate Collected: 11/04/18 11:52

Percent Solids: 98.7Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.9 J 4.3 1.7 mg/Kg ☼ 12/14/18 08:49 12/27/18 00:07 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.1 0.86 mg/Kg 12/14/18 08:49 12/27/18 00:07 10☼Molybdenum 1.1 J

2.1 1.4 mg/Kg 12/14/18 08:49 12/27/18 00:07 10☼Selenium 1.9 J

0.43 0.17 mg/Kg 12/14/18 08:49 12/27/18 00:07 10☼Uranium 190
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Client Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-178Client Sample ID: AB03-NAA1-14
Matrix: SolidDate Collected: 11/04/18 11:52

Percent Solids: 98.7Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 41 4.3 1.7 mg/Kg ☼ 12/14/18 08:49 12/27/18 00:07 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-31847-179Client Sample ID: AB03-NAA1-15
Matrix: SolidDate Collected: 11/04/18 11:30

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.790

(2σ+/-)

0.190

(2σ+/-)

112/18/18 11:4211/27/18 17:10pCi/g0.1500.500

RL MDC

0.172

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 17:10 12/18/18 11:42 11.290.9230.8473.29Thorium-234

Ac-228 1.61 0.251 0.300 0.133 pCi/g 11/27/18 17:10 12/18/18 11:42 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.41 0.604 0.622 0.590 pCi/g 11/27/18 17:10 12/18/18 11:42 1

Bi-214 0.790 0.172 0.190 0.150 pCi/g 11/27/18 17:10 12/18/18 11:42 1

K-40 17.6 1.91 2.63 0.833 pCi/g 11/27/18 17:10 12/18/18 11:42 1

Pb-212 1.42 0.148 0.236 0.119 pCi/g 11/27/18 17:10 12/18/18 11:42 1

Pb-214 0.872 0.171 0.194 0.157 pCi/g 11/27/18 17:10 12/18/18 11:42 1

Tl-208 0.446 0.0862 0.0978 0.0639 pCi/g 11/27/18 17:10 12/18/18 11:42 1

Lab Sample ID: 160-31847-179Client Sample ID: AB03-NAA1-15
Matrix: SolidDate Collected: 11/04/18 11:30

Percent Solids: 98.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.0 J 5.0 2.0 mg/Kg ☼ 12/14/18 08:49 12/27/18 00:14 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 0.99 mg/Kg 12/14/18 08:49 12/27/18 00:14 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/14/18 08:49 12/27/18 00:14 10☼Selenium 2.8

0.50 0.20 mg/Kg 12/14/18 08:49 12/27/18 00:14 10☼Uranium 16

5.0 2.0 mg/Kg 12/14/18 08:49 12/27/18 00:14 10☼Vanadium 40

Lab Sample ID: 160-31847-180Client Sample ID: AB03-NAA2-01
Matrix: SolidDate Collected: 11/04/18 14:40

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.12

(2σ+/-)

0.261

(2σ+/-)

112/18/18 12:2311/27/18 17:10pCi/g0.1840.500

RL MDC

0.235

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 17:10 12/18/18 12:23 11.320.6940.684U1.03Thorium-234

Ac-228 1.87 0.352 0.400 0.249 pCi/g 11/27/18 17:10 12/18/18 12:23 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-180Client Sample ID: AB03-NAA2-01
Matrix: SolidDate Collected: 11/04/18 14:40

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Bi-214 1.12 0.235 0.261 0.184 pCi/g 11/27/18 17:10 12/18/18 12:23 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 17.2 2.06 2.69 0.656 pCi/g 11/27/18 17:10 12/18/18 12:23 1

Pb-212 1.62 0.152 0.227 0.112 pCi/g 11/27/18 17:10 12/18/18 12:23 1

Pb-214 1.23 0.178 0.217 0.165 pCi/g 11/27/18 17:10 12/18/18 12:23 1

Tl-208 0.599 0.106 0.122 0.0749 pCi/g 11/27/18 17:10 12/18/18 12:23 1

Lab Sample ID: 160-31847-180Client Sample ID: AB03-NAA2-01
Matrix: SolidDate Collected: 11/04/18 14:40

Percent Solids: 95.4Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.5 J 5.2 2.1 mg/Kg ☼ 12/14/18 08:49 12/27/18 00:21 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.0 mg/Kg 12/14/18 08:49 12/27/18 00:21 10☼Molybdenum ND

2.6 1.7 mg/Kg 12/14/18 08:49 12/27/18 00:21 10☼Selenium 2.8

0.52 0.21 mg/Kg 12/14/18 08:49 12/27/18 00:21 10☼Uranium 1.7

5.2 2.1 mg/Kg 12/14/18 08:49 12/27/18 00:21 10☼Vanadium 52

Lab Sample ID: 160-31847-181Client Sample ID: AB03-NAA2-02
Matrix: SolidDate Collected: 11/04/18 14:50

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.45

(2σ+/-)

0.273

(2σ+/-)

112/18/18 12:2511/27/18 17:10pCi/g0.1490.500

RL MDC

0.227

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 17:10 12/18/18 12:25 12.600.9790.973U-0.951Thorium-234

Ac-228 1.57 0.289 0.330 0.131 pCi/g 11/27/18 17:10 12/18/18 12:25 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.45 0.227 0.273 0.149 pCi/g 11/27/18 17:10 12/18/18 12:25 1

K-40 11.4 1.84 2.18 0.724 pCi/g 11/27/18 17:10 12/18/18 12:25 1

Pb-212 1.36 0.163 0.240 0.131 pCi/g 11/27/18 17:10 12/18/18 12:25 1

Pb-214 1.57 0.211 0.266 0.200 pCi/g 11/27/18 17:10 12/18/18 12:25 1

Tl-208 0.528 0.100 0.114 0.0515 pCi/g 11/27/18 17:10 12/18/18 12:25 1

Lab Sample ID: 160-31847-181Client Sample ID: AB03-NAA2-02
Matrix: SolidDate Collected: 11/04/18 14:50

Percent Solids: 96.7Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.8 J 4.8 1.9 mg/Kg ☼ 12/14/18 08:49 12/27/18 00:28 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.96 mg/Kg 12/14/18 08:49 12/27/18 00:28 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/14/18 08:49 12/27/18 00:28 10☼Selenium 2.2 J

0.48 0.19 mg/Kg 12/14/18 08:49 12/27/18 00:28 10☼Uranium 2.3
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Client Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-181Client Sample ID: AB03-NAA2-02
Matrix: SolidDate Collected: 11/04/18 14:50

Percent Solids: 96.7Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 37 4.8 1.9 mg/Kg ☼ 12/14/18 08:49 12/27/18 00:28 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-31847-182Client Sample ID: AB03-NAA2-03
Matrix: SolidDate Collected: 11/04/18 14:52

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.09

(2σ+/-)

0.210

(2σ+/-)

112/18/18 12:2611/27/18 17:10pCi/g0.1200.500

RL MDC

0.177

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 17:10 12/18/18 12:26 10.9320.6060.5931.09Thorium-234

Ac-228 1.48 0.247 0.290 0.186 pCi/g 11/27/18 17:10 12/18/18 12:26 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.30 0.722 0.761 0.563 pCi/g 11/27/18 17:10 12/18/18 12:26 1

Bi-214 1.09 0.177 0.210 0.120 pCi/g 11/27/18 17:10 12/18/18 12:26 1

K-40 7.19 1.18 1.39 0.530 pCi/g 11/27/18 17:10 12/18/18 12:26 1

Pb-212 1.53 0.151 0.249 0.160 pCi/g 11/27/18 17:10 12/18/18 12:26 1

Pb-214 1.17 0.172 0.210 0.129 pCi/g 11/27/18 17:10 12/18/18 12:26 1

Tl-208 0.641 0.100 0.120 0.0633 pCi/g 11/27/18 17:10 12/18/18 12:26 1

Lab Sample ID: 160-31847-182Client Sample ID: AB03-NAA2-03
Matrix: SolidDate Collected: 11/04/18 14:52

Percent Solids: 95.7Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.8 J 4.8 1.9 mg/Kg ☼ 12/14/18 08:49 12/27/18 00:34 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.96 mg/Kg 12/14/18 08:49 12/27/18 00:34 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/14/18 08:49 12/27/18 00:34 10☼Selenium 2.1 J

0.48 0.19 mg/Kg 12/14/18 08:49 12/27/18 00:34 10☼Uranium 5.2

4.8 1.9 mg/Kg 12/14/18 08:49 12/27/18 00:34 10☼Vanadium 47

Lab Sample ID: 160-31847-183Client Sample ID: AB03-NAA2-04
Matrix: SolidDate Collected: 11/04/18 15:02

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.777

(2σ+/-)

0.189

(2σ+/-)

112/18/18 12:2711/27/18 17:10pCi/g0.1460.500

RL MDC

0.171

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 17:10 12/18/18 12:27 11.280.6770.668U0.964Thorium-234

Ac-228 1.48 0.261 0.302 0.229 pCi/g 11/27/18 17:10 12/18/18 12:27 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-183Client Sample ID: AB03-NAA2-04
Matrix: SolidDate Collected: 11/04/18 15:02

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Bi-214 0.777 0.171 0.189 0.146 pCi/g 11/27/18 17:10 12/18/18 12:27 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 13.2 1.74 2.21 0.632 pCi/g 11/27/18 17:10 12/18/18 12:27 1

Pb-212 1.65 0.159 0.266 0.123 pCi/g 11/27/18 17:10 12/18/18 12:27 1

Pb-214 0.863 0.136 0.163 0.157 pCi/g 11/27/18 17:10 12/18/18 12:27 1

Tl-208 0.652 0.105 0.125 0.0612 pCi/g 11/27/18 17:10 12/18/18 12:27 1

Lab Sample ID: 160-31847-183Client Sample ID: AB03-NAA2-04
Matrix: SolidDate Collected: 11/04/18 15:02

Percent Solids: 95.3Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.0 J 4.5 1.8 mg/Kg ☼ 12/14/18 08:49 12/27/18 00:41 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.2 0.90 mg/Kg 12/14/18 08:49 12/27/18 00:41 10☼Molybdenum ND

2.2 1.4 mg/Kg 12/14/18 08:49 12/27/18 00:41 10☼Selenium 2.3

0.45 0.18 mg/Kg 12/14/18 08:49 12/27/18 00:41 10☼Uranium 1.8

4.5 1.8 mg/Kg 12/14/18 08:49 12/27/18 00:41 10☼Vanadium 41

Lab Sample ID: 160-31847-184Client Sample ID: AB03-NAA2-05
Matrix: SolidDate Collected: 11/04/18 14:47

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.906

(2σ+/-)

0.178

(2σ+/-)

112/18/18 12:1811/27/18 17:10pCi/g0.1170.500

RL MDC

0.151

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 17:10 12/18/18 12:18 12.171.091.09U0.618Thorium-234

Ac-228 2.08 0.240 0.320 0.0634 pCi/g 11/27/18 17:10 12/18/18 12:18 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.78 0.688 0.747 0.520 pCi/g 11/27/18 17:10 12/18/18 12:18 1

Bi-214 0.906 0.151 0.178 0.117 pCi/g 11/27/18 17:10 12/18/18 12:18 1

K-40 10.1 1.25 1.63 0.637 pCi/g 11/27/18 17:10 12/18/18 12:18 1

Pb-212 2.23 0.154 0.328 0.114 pCi/g 11/27/18 17:10 12/18/18 12:18 1

Pb-214 0.884 0.132 0.161 0.138 pCi/g 11/27/18 17:10 12/18/18 12:18 1

Tl-208 0.754 0.0883 0.118 0.0461 pCi/g 11/27/18 17:10 12/18/18 12:18 1

Lab Sample ID: 160-31847-184Client Sample ID: AB03-NAA2-05
Matrix: SolidDate Collected: 11/04/18 14:47

Percent Solids: 95.7Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.3 J 5.1 2.1 mg/Kg ☼ 12/14/18 08:49 12/27/18 00:48 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.0 mg/Kg 12/14/18 08:49 12/27/18 00:48 10☼Molybdenum ND

2.6 1.6 mg/Kg 12/14/18 08:49 12/27/18 00:48 10☼Selenium 2.0 J
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Client Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-184Client Sample ID: AB03-NAA2-05
Matrix: SolidDate Collected: 11/04/18 14:47

Percent Solids: 95.7Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 1.3 0.51 0.21 mg/Kg ☼ 12/14/18 08:49 12/27/18 00:48 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.1 2.1 mg/Kg 12/14/18 08:49 12/27/18 00:48 10☼Vanadium 39

Lab Sample ID: 160-31847-185Client Sample ID: AB03-NAA2-06
Matrix: SolidDate Collected: 11/04/18 14:48

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.916

(2σ+/-)

0.206

(2σ+/-)

112/18/18 12:1911/27/18 17:10pCi/g0.1540.500

RL MDC

0.183

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 17:10 12/18/18 12:19 12.680.9480.939U-1.12Thorium-234

Ac-228 1.53 0.259 0.302 0.152 pCi/g 11/27/18 17:10 12/18/18 12:19 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.916 0.183 0.206 0.154 pCi/g 11/27/18 17:10 12/18/18 12:19 1

K-40 15.6 1.76 2.36 0.701 pCi/g 11/27/18 17:10 12/18/18 12:19 1

Pb-212 1.44 0.156 0.217 0.144 pCi/g 11/27/18 17:10 12/18/18 12:19 1

Pb-214 1.01 0.175 0.202 0.186 pCi/g 11/27/18 17:10 12/18/18 12:19 1

Tl-208 0.445 0.0998 0.110 0.0834 pCi/g 11/27/18 17:10 12/18/18 12:19 1

Lab Sample ID: 160-31847-185Client Sample ID: AB03-NAA2-06
Matrix: SolidDate Collected: 11/04/18 14:48

Percent Solids: 96.6Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.7 J 4.4 1.8 mg/Kg ☼ 12/14/18 08:49 12/27/18 00:54 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.2 0.88 mg/Kg 12/14/18 08:49 12/27/18 00:54 10☼Molybdenum ND

2.2 1.4 mg/Kg 12/14/18 08:49 12/27/18 00:54 10☼Selenium 2.6

0.44 0.18 mg/Kg 12/14/18 08:49 12/27/18 00:54 10☼Uranium 1.2

4.4 1.8 mg/Kg 12/14/18 08:49 12/27/18 00:54 10☼Vanadium 44

Lab Sample ID: 160-31847-186Client Sample ID: AB03-NAA2-07
Matrix: SolidDate Collected: 11/04/18 14:42

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.14

(2σ+/-)

0.213

(2σ+/-)

112/18/18 12:1811/27/18 17:10pCi/g0.1150.500

RL MDC

0.177

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 17:10 12/18/18 12:18 12.331.021.02U0.210Thorium-234

Ac-228 2.04 0.340 0.398 0.165 pCi/g 11/27/18 17:10 12/18/18 12:18 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-186Client Sample ID: AB03-NAA2-07
Matrix: SolidDate Collected: 11/04/18 14:42

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Bi-212 2.13 0.825 0.854 0.811 pCi/g 11/27/18 17:10 12/18/18 12:18 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.14 0.177 0.213 0.115 pCi/g 11/27/18 17:10 12/18/18 12:18 1

K-40 14.7 1.72 2.28 0.537 pCi/g 11/27/18 17:10 12/18/18 12:18 1

Pb-212 1.71 0.165 0.276 0.153 pCi/g 11/27/18 17:10 12/18/18 12:18 1

Pb-214 1.17 0.176 0.214 0.152 pCi/g 11/27/18 17:10 12/18/18 12:18 1

Tl-208 0.621 0.0992 0.118 0.0677 pCi/g 11/27/18 17:10 12/18/18 12:18 1

Lab Sample ID: 160-31847-186Client Sample ID: AB03-NAA2-07
Matrix: SolidDate Collected: 11/04/18 14:42

Percent Solids: 95.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.5 5.1 2.1 mg/Kg ☼ 12/14/18 08:49 12/27/18 01:01 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.0 mg/Kg 12/14/18 08:49 12/27/18 01:01 10☼Molybdenum ND

2.6 1.6 mg/Kg 12/14/18 08:49 12/27/18 01:01 10☼Selenium 3.0

0.51 0.21 mg/Kg 12/14/18 08:49 12/27/18 01:01 10☼Uranium 1.4

5.1 2.1 mg/Kg 12/14/18 08:49 12/27/18 01:01 10☼Vanadium 49

Lab Sample ID: 160-31847-187Client Sample ID: AB03-NAA2-08
Matrix: SolidDate Collected: 11/04/18 15:00

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.881

(2σ+/-)

0.191

(2σ+/-)

112/18/18 12:1911/27/18 17:10pCi/g0.1450.500

RL MDC

0.168

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 17:10 12/18/18 12:19 11.220.6600.656U0.683Thorium-234

Ac-228 1.34 0.205 0.247 0.171 pCi/g 11/27/18 17:10 12/18/18 12:19 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.881 0.168 0.191 0.145 pCi/g 11/27/18 17:10 12/18/18 12:19 1

K-40 14.6 1.61 2.20 0.602 pCi/g 11/27/18 17:10 12/18/18 12:19 1

Pb-212 1.35 0.140 0.224 0.117 pCi/g 11/27/18 17:10 12/18/18 12:19 1

Pb-214 1.02 0.154 0.187 0.150 pCi/g 11/27/18 17:10 12/18/18 12:19 1

Tl-208 0.508 0.0954 0.109 0.0747 pCi/g 11/27/18 17:10 12/18/18 12:19 1

Lab Sample ID: 160-31847-187Client Sample ID: AB03-NAA2-08
Matrix: SolidDate Collected: 11/04/18 15:00

Percent Solids: 93.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.8 J 4.5 1.8 mg/Kg ☼ 12/14/18 08:49 12/27/18 01:28 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.2 0.89 mg/Kg 12/14/18 08:49 12/27/18 01:28 10☼Molybdenum ND

2.2 1.4 mg/Kg 12/14/18 08:49 12/27/18 16:25 10☼Selenium 1.9 J
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Client Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-187Client Sample ID: AB03-NAA2-08
Matrix: SolidDate Collected: 11/04/18 15:00

Percent Solids: 93.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 2.9 0.45 0.18 mg/Kg ☼ 12/14/18 08:49 12/27/18 01:28 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.5 1.8 mg/Kg 12/14/18 08:49 12/27/18 01:28 10☼Vanadium 48

Lab Sample ID: 160-31847-188Client Sample ID: AB03-NAA2-09
Matrix: SolidDate Collected: 11/04/18 15:07

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.10

(2σ+/-)

0.403

(2σ+/-)

112/18/18 12:1711/27/18 17:10pCi/g0.2380.500

RL MDC

0.321

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 17:10 12/18/18 12:17 14.311.081.06U-1.26Thorium-234

Ac-228 2.31 0.343 0.435 0.365 pCi/g 11/27/18 17:10 12/18/18 12:17 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.01 1.18 1.23 1.00 pCi/g 11/27/18 17:10 12/18/18 12:17 1

Bi-214 2.10 0.321 0.403 0.238 pCi/g 11/27/18 17:10 12/18/18 12:17 1

K-40 15.1 1.93 2.59 0.774 pCi/g 11/27/18 17:10 12/18/18 12:17 1

Pb-212 2.06 0.200 0.315 0.175 pCi/g 11/27/18 17:10 12/18/18 12:17 1

Pb-214 2.05 0.270 0.359 0.229 pCi/g 11/27/18 17:10 12/18/18 12:17 1

Tl-208 0.724 0.136 0.160 0.107 pCi/g 11/27/18 17:10 12/18/18 12:17 1

Lab Sample ID: 160-31847-188Client Sample ID: AB03-NAA2-09
Matrix: SolidDate Collected: 11/04/18 15:07

Percent Solids: 96.2Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 14 4.5 1.8 mg/Kg ☼ 12/14/18 08:49 12/27/18 01:35 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.90 mg/Kg 12/14/18 08:49 12/27/18 01:35 10☼Molybdenum ND

2.3 1.4 mg/Kg 12/14/18 08:49 12/27/18 16:32 10☼Selenium 9.3

0.45 0.18 mg/Kg 12/14/18 08:49 12/27/18 01:35 10☼Uranium 2.3

4.5 1.8 mg/Kg 12/14/18 08:49 12/27/18 01:35 10☼Vanadium 52

Lab Sample ID: 160-31847-189Client Sample ID: AB03-NAA2-10
Matrix: SolidDate Collected: 11/04/18 15:05

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.942

(2σ+/-)

0.216

(2σ+/-)

112/18/18 13:0311/27/18 17:10pCi/g0.1850.500

RL MDC

0.193

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 17:10 12/18/18 13:03 11.200.7660.756U1.13Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-189Client Sample ID: AB03-NAA2-10
Matrix: SolidDate Collected: 11/04/18 15:05

Date Received: 11/15/18 13:50

Ac-228 1.76 0.297 0.346 0.119 pCi/g 11/27/18 17:10 12/18/18 13:03 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.942 0.193 0.216 0.185 pCi/g 11/27/18 17:10 12/18/18 13:03 1

K-40 16.0 2.09 2.64 0.730 pCi/g 11/27/18 17:10 12/18/18 13:03 1

Pb-212 1.72 0.167 0.246 0.131 pCi/g 11/27/18 17:10 12/18/18 13:03 1

Pb-214 1.43 0.201 0.248 0.145 pCi/g 11/27/18 17:10 12/18/18 13:03 1

Tl-208 0.575 0.113 0.127 0.0847 pCi/g 11/27/18 17:10 12/18/18 13:03 1

Lab Sample ID: 160-31847-189Client Sample ID: AB03-NAA2-10
Matrix: SolidDate Collected: 11/04/18 15:05

Percent Solids: 91.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.0 J 4.8 1.9 mg/Kg ☼ 12/14/18 08:49 12/27/18 01:41 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.96 mg/Kg 12/14/18 08:49 12/27/18 01:41 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/14/18 08:49 12/27/18 16:39 10☼Selenium 2.5

0.48 0.19 mg/Kg 12/14/18 08:49 12/27/18 01:41 10☼Uranium 2.2

4.8 1.9 mg/Kg 12/14/18 08:49 12/27/18 01:41 10☼Vanadium 41

Lab Sample ID: 160-31847-190Client Sample ID: AB03-NAA2-11
Matrix: SolidDate Collected: 11/04/18 15:12

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.968

(2σ+/-)

0.234

(2σ+/-)

112/18/18 13:0311/27/18 20:05pCi/g0.1690.500

RL MDC

0.211

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 13:03 11.350.8630.851U1.30Thorium-234

Ac-228 1.51 0.222 0.270 0.114 pCi/g 11/27/18 20:05 12/18/18 13:03 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.968 0.211 0.234 0.169 pCi/g 11/27/18 20:05 12/18/18 13:03 1

K-40 13.3 1.86 2.30 0.711 pCi/g 11/27/18 20:05 12/18/18 13:03 1

Pb-212 1.73 0.171 0.282 0.125 pCi/g 11/27/18 20:05 12/18/18 13:03 1

Pb-214 1.20 0.213 0.247 0.177 pCi/g 11/27/18 20:05 12/18/18 13:03 1

Tl-208 0.581 0.106 0.122 0.0610 pCi/g 11/27/18 20:05 12/18/18 13:03 1

Lab Sample ID: 160-31847-190Client Sample ID: AB03-NAA2-11
Matrix: SolidDate Collected: 11/04/18 15:12

Percent Solids: 96.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.1 J 5.0 2.0 mg/Kg ☼ 12/14/18 08:58 12/27/18 02:55 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 1.0 mg/Kg 12/14/18 08:58 12/27/18 02:55 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/14/18 08:58 12/27/18 17:53 10☼Selenium 4.2

0.50 0.20 mg/Kg 12/14/18 08:58 12/27/18 02:55 10☼Uranium 1.1
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Client Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-190Client Sample ID: AB03-NAA2-11
Matrix: SolidDate Collected: 11/04/18 15:12

Percent Solids: 96.0Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 33 5.0 2.0 mg/Kg ☼ 12/14/18 08:58 12/27/18 02:55 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-31847-191Client Sample ID: AB03-NAA2-12
Matrix: SolidDate Collected: 11/04/18 15:28

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.27

(2σ+/-)

0.229

(2σ+/-)

112/18/18 13:0111/27/18 20:05pCi/g0.1410.500

RL MDC

0.187

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 13:01 12.790.7080.707U0.346Thorium-234

Ac-228 1.62 0.236 0.288 0.178 pCi/g 11/27/18 20:05 12/18/18 13:01 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.29 0.664 0.705 0.542 pCi/g 11/27/18 20:05 12/18/18 13:01 1

Bi-214 1.27 0.187 0.229 0.141 pCi/g 11/27/18 20:05 12/18/18 13:01 1

K-40 15.7 1.53 2.22 0.553 pCi/g 11/27/18 20:05 12/18/18 13:01 1

Pb-212 1.72 0.141 0.263 0.109 pCi/g 11/27/18 20:05 12/18/18 13:01 1

Pb-214 1.40 0.155 0.213 0.136 pCi/g 11/27/18 20:05 12/18/18 13:01 1

Tl-208 0.597 0.102 0.120 0.0765 pCi/g 11/27/18 20:05 12/18/18 13:01 1

Lab Sample ID: 160-31847-191Client Sample ID: AB03-NAA2-12
Matrix: SolidDate Collected: 11/04/18 15:28

Percent Solids: 96.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.8 J 4.5 1.8 mg/Kg ☼ 12/14/18 08:58 12/27/18 03:29 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.2 0.89 mg/Kg 12/14/18 08:58 12/27/18 03:29 10☼Molybdenum ND

2.2 1.4 mg/Kg 12/14/18 08:58 12/27/18 18:26 10☼Selenium 2.5

0.45 0.18 mg/Kg 12/14/18 08:58 12/27/18 03:29 10☼Uranium 1.7

4.5 1.8 mg/Kg 12/14/18 08:58 12/27/18 03:29 10☼Vanadium 41

Lab Sample ID: 160-31847-192Client Sample ID: AB03-NAA2-13
Matrix: SolidDate Collected: 11/04/18 15:22

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.37

(2σ+/-)

0.277

(2σ+/-)

112/18/18 13:0411/27/18 20:05pCi/g0.1820.500

RL MDC

0.239

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 13:04 13.211.141.13U-1.28Thorium-234

Ac-228 1.83 0.305 0.357 0.353 pCi/g 11/27/18 20:05 12/18/18 13:04 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

TestAmerica St. Louis

Page 30 of 52

1

2

3

4

5

6

7

8

9

10

11



Client Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-192Client Sample ID: AB03-NAA2-13
Matrix: SolidDate Collected: 11/04/18 15:22

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Bi-214 1.37 0.239 0.277 0.182 pCi/g 11/27/18 20:05 12/18/18 13:04 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 25.2 2.34 3.46 0.775 pCi/g 11/27/18 20:05 12/18/18 13:04 1

Pb-212 2.06 0.188 0.285 0.154 pCi/g 11/27/18 20:05 12/18/18 13:04 1

Pb-214 1.24 0.240 0.271 0.215 pCi/g 11/27/18 20:05 12/18/18 13:04 1

Tl-208 0.826 0.131 0.156 0.0913 pCi/g 11/27/18 20:05 12/18/18 13:04 1

Lab Sample ID: 160-31847-192Client Sample ID: AB03-NAA2-13
Matrix: SolidDate Collected: 11/04/18 15:22

Percent Solids: 95.5Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 11 4.7 1.9 mg/Kg ☼ 12/14/18 08:58 12/27/18 03:35 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.95 mg/Kg 12/14/18 08:58 12/27/18 03:35 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/14/18 08:58 12/27/18 18:33 10☼Selenium 3.3

0.47 0.19 mg/Kg 12/14/18 08:58 12/27/18 03:35 10☼Uranium 1.1

4.7 1.9 mg/Kg 12/14/18 08:58 12/27/18 03:35 10☼Vanadium 49

Lab Sample ID: 160-31847-193Client Sample ID: AB03-NAA2-14
Matrix: SolidDate Collected: 11/04/18 15:24

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.26

(2σ+/-)

0.257

(2σ+/-)

112/18/18 13:0111/27/18 20:05pCi/g0.1580.500

RL MDC

0.221

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 13:01 11.240.9670.9481.72Thorium-234

Ac-228 1.89 0.318 0.372 0.215 pCi/g 11/27/18 20:05 12/18/18 13:01 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.26 0.221 0.257 0.158 pCi/g 11/27/18 20:05 12/18/18 13:01 1

K-40 19.1 2.14 2.90 0.640 pCi/g 11/27/18 20:05 12/18/18 13:01 1

Pb-212 1.68 0.182 0.283 0.176 pCi/g 11/27/18 20:05 12/18/18 13:01 1

Pb-214 1.29 0.194 0.236 0.167 pCi/g 11/27/18 20:05 12/18/18 13:01 1

Tl-208 0.588 0.104 0.120 0.0716 pCi/g 11/27/18 20:05 12/18/18 13:01 1

Lab Sample ID: 160-31847-193Client Sample ID: AB03-NAA2-14
Matrix: SolidDate Collected: 11/04/18 15:24

Percent Solids: 95.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.9 J 5.1 2.0 mg/Kg ☼ 12/14/18 08:58 12/27/18 03:42 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.0 mg/Kg 12/14/18 08:58 12/27/18 03:42 10☼Molybdenum ND

2.6 1.6 mg/Kg 12/14/18 08:58 12/27/18 18:40 10☼Selenium 2.8

0.51 0.20 mg/Kg 12/14/18 08:58 12/27/18 03:42 10☼Uranium 1.6
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Client Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-193Client Sample ID: AB03-NAA2-14
Matrix: SolidDate Collected: 11/04/18 15:24

Percent Solids: 95.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 31 5.1 2.0 mg/Kg ☼ 12/14/18 08:58 12/27/18 03:42 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-31847-194Client Sample ID: AB03-NAA2-15
Matrix: SolidDate Collected: 11/04/18 15:25

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.19

(2σ+/-)

0.245

(2σ+/-)

112/18/18 13:0411/27/18 20:05pCi/g0.1650.500

RL MDC

0.212

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 20:05 12/18/18 13:04 11.330.7580.753U0.797Thorium-234

Ac-228 1.76 0.246 0.305 0.134 pCi/g 11/27/18 20:05 12/18/18 13:04 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.19 0.212 0.245 0.165 pCi/g 11/27/18 20:05 12/18/18 13:04 1

K-40 15.1 1.71 2.30 0.653 pCi/g 11/27/18 20:05 12/18/18 13:04 1

Pb-212 1.64 0.159 0.265 0.129 pCi/g 11/27/18 20:05 12/18/18 13:04 1

Pb-214 1.12 0.174 0.209 0.170 pCi/g 11/27/18 20:05 12/18/18 13:04 1

Tl-208 0.647 0.101 0.121 0.0662 pCi/g 11/27/18 20:05 12/18/18 13:04 1

Lab Sample ID: 160-31847-194Client Sample ID: AB03-NAA2-15
Matrix: SolidDate Collected: 11/04/18 15:25

Percent Solids: 96.1Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.8 4.7 1.9 mg/Kg ☼ 12/14/18 08:58 12/27/18 03:49 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.3 0.94 mg/Kg 12/14/18 08:58 12/27/18 03:49 10☼Molybdenum ND

2.3 1.5 mg/Kg 12/14/18 08:58 12/27/18 19:06 10☼Selenium 4.8

0.47 0.19 mg/Kg 12/14/18 08:58 12/27/18 03:49 10☼Uranium 1.3

4.7 1.9 mg/Kg 12/14/18 08:58 12/27/18 03:49 10☼Vanadium 34

Lab Sample ID: 160-31847-217Client Sample ID: AB03-MH7-01
Matrix: SolidDate Collected: 11/07/18 13:25

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.06

(2σ+/-)

0.248

(2σ+/-)

112/18/18 15:0011/27/18 18:26pCi/g0.1810.500

RL MDC

0.223

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 15:00 11.580.8090.802U0.946Thorium-234

Ac-228 2.35 0.316 0.395 0.182 pCi/g 11/27/18 18:26 12/18/18 15:00 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.63 0.843 0.885 0.666 pCi/g 11/27/18 18:26 12/18/18 15:00 1
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Client Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-217Client Sample ID: AB03-MH7-01
Matrix: SolidDate Collected: 11/07/18 13:25

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Bi-214 1.06 0.223 0.248 0.181 pCi/g 11/27/18 18:26 12/18/18 15:00 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 10.8 1.67 2.00 0.993 pCi/g 11/27/18 18:26 12/18/18 15:00 1

Pb-212 2.23 0.197 0.305 0.160 pCi/g 11/27/18 18:26 12/18/18 15:00 1

Pb-214 0.876 0.210 0.228 0.206 pCi/g 11/27/18 18:26 12/18/18 15:00 1

Tl-208 0.728 0.125 0.146 0.0939 pCi/g 11/27/18 18:26 12/18/18 15:00 1

Lab Sample ID: 160-31847-217Client Sample ID: AB03-MH7-01
Matrix: SolidDate Collected: 11/07/18 13:25

Percent Solids: 95.6Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 7.6 4.9 2.0 mg/Kg ☼ 12/14/18 09:01 12/22/18 08:23 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.5 0.98 mg/Kg 12/14/18 09:01 12/22/18 08:23 10☼Molybdenum ND

2.5 1.6 mg/Kg 12/14/18 09:01 12/22/18 08:23 10☼Selenium 3.2

0.49 0.20 mg/Kg 12/14/18 09:01 12/22/18 08:23 10☼Uranium 0.90

4.9 2.0 mg/Kg 12/14/18 09:01 12/22/18 08:23 10☼Vanadium 58

Lab Sample ID: 160-31847-255Client Sample ID: DUP-11
Matrix: SolidDate Collected: 11/04/18 00:00

Percent Solids: 96.9Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.8 J 4.8 1.9 mg/Kg ☼ 12/14/18 09:04 12/27/18 20:34 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.4 0.97 mg/Kg 12/14/18 09:04 12/27/18 20:34 10☼Molybdenum ND

2.4 1.5 mg/Kg 12/14/18 09:04 12/27/18 20:34 10☼Selenium 3.1

0.48 0.19 mg/Kg 12/14/18 09:04 12/27/18 20:34 10☼Uranium 1.2

4.8 1.9 mg/Kg 12/14/18 09:04 12/27/18 20:34 10☼Vanadium 64

Lab Sample ID: 160-31847-256Client Sample ID: DUP-12
Matrix: SolidDate Collected: 11/04/18 00:00

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.43

(2σ+/-)

0.303

(2σ+/-)

112/19/18 08:2611/27/18 23:55pCi/g0.2000.500

RL MDC

0.265

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 23:55 12/19/18 08:26 11.380.8810.877U0.746Thorium-234

Ac-228 1.57 0.273 0.316 0.163 pCi/g 11/27/18 23:55 12/19/18 08:26 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.43 0.265 0.303 0.200 pCi/g 11/27/18 23:55 12/19/18 08:26 1

K-40 14.0 1.84 2.33 0.970 pCi/g 11/27/18 23:55 12/19/18 08:26 1

Pb-212 1.52 0.160 0.225 0.130 pCi/g 11/27/18 23:55 12/19/18 08:26 1

Pb-214 1.02 0.180 0.208 0.162 pCi/g 11/27/18 23:55 12/19/18 08:26 1
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Client Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-256Client Sample ID: DUP-12
Matrix: SolidDate Collected: 11/04/18 00:00

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Tl-208 0.623 0.104 0.122 0.0667 pCi/g 11/27/18 23:55 12/19/18 08:26 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Lab Sample ID: 160-31847-256Client Sample ID: DUP-12
Matrix: SolidDate Collected: 11/04/18 00:00

Percent Solids: 91.8Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.6 J 5.2 2.1 mg/Kg ☼ 12/14/18 09:04 12/27/18 20:40 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.6 1.0 mg/Kg 12/14/18 09:04 12/27/18 20:40 10☼Molybdenum ND

2.6 1.7 mg/Kg 12/14/18 09:04 12/27/18 20:40 10☼Selenium 3.1

0.52 0.21 mg/Kg 12/14/18 09:04 12/27/18 20:40 10☼Uranium 1.9

5.2 2.1 mg/Kg 12/14/18 09:04 12/27/18 20:40 10☼Vanadium 56
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QC Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 6020B - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 160-405253/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405253

RL MDL

Arsenic ND 0.95 0.38 mg/Kg 12/12/18 11:02 12/22/18 02:34 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.190.47 mg/Kg 12/12/18 11:02 12/22/18 02:34 2Molybdenum

ND 0.300.47 mg/Kg 12/12/18 11:02 12/22/18 02:34 2Selenium

ND 0.0380.095 mg/Kg 12/12/18 11:02 12/22/18 02:34 2Uranium

ND 0.380.95 mg/Kg 12/12/18 11:02 12/22/18 02:34 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-405253/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405253

Uranium 96.6 98.4 mg/Kg 102 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-405253/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405253

Arsenic 161 174 mg/Kg 107.8 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 122 mg/Kg 111.3 70.5 - 129.

1
Selenium 191 208 mg/Kg 109.1 68.6 - 131.

9
Vanadium 56.7 63.6 mg/Kg 112.2 56.8 - 143.

4

Client Sample ID: AB03-NAA1-05Lab Sample ID: 160-31847-169 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405253

Arsenic ND 95.6 96.8 mg/Kg 101 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum ND 47.8 47.3 mg/Kg 99 75 - 125☼

Selenium 2.1 J 47.8 47.3 mg/Kg 95 75 - 125☼

Uranium 0.75 95.6 97.5 mg/Kg 101 75 - 125☼

Vanadium 36 95.6 136 mg/Kg 104 75 - 125☼

Client Sample ID: AB03-NAA1-05Lab Sample ID: 160-31847-169 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405253

Arsenic ND 101 104 mg/Kg 103 75 - 125 7 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum ND 50.5 48.8 mg/Kg 97 75 - 125 3 35☼

Selenium 2.1 J 50.5 50.6 mg/Kg 96 75 - 125 7 35☼

Uranium 0.75 101 101 mg/Kg 100 75 - 125 4 35☼

Vanadium 36 101 144 mg/Kg 107 75 - 125 6 35☼
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QC Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Matrix SpikeLab Sample ID: 160-31847-B-152-E MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405253

Arsenic 3.9 J 97.6 102 mg/Kg 101 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum ND 48.8 48.1 mg/Kg 98 75 - 125☼

Selenium ND 48.8 47.3 mg/Kg 97 75 - 125☼

Uranium 2.7 97.6 101 mg/Kg 100 75 - 125☼

Vanadium 59 97.6 153 mg/Kg 96 75 - 125☼

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 160-31847-B-152-F MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405253

Arsenic 3.9 J 101 106 mg/Kg 101 75 - 125 4 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum ND 50.7 50.5 mg/Kg 100 75 - 125 5 35☼

Selenium ND 50.7 52.7 mg/Kg 104 75 - 125 11 35☼

Uranium 2.7 101 104 mg/Kg 100 75 - 125 4 35☼

Vanadium 59 101 148 mg/Kg 88 75 - 125 3 35☼

Client Sample ID: Method BlankLab Sample ID: MB 160-405764/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407609 Prep Batch: 405764

RL MDL

Arsenic ND 0.89 0.36 mg/Kg 12/14/18 08:49 12/26/18 22:34 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.180.45 mg/Kg 12/14/18 08:49 12/26/18 22:34 2Molybdenum

ND 0.290.45 mg/Kg 12/14/18 08:49 12/26/18 22:34 2Selenium

ND 0.0360.089 mg/Kg 12/14/18 08:49 12/26/18 22:34 2Uranium

ND 0.360.89 mg/Kg 12/14/18 08:49 12/26/18 22:34 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-405764/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407609 Prep Batch: 405764

Uranium 92.4 99.5 mg/Kg 108 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-405764/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407609 Prep Batch: 405764

Arsenic 161 195 mg/Kg 120.9 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 129 mg/Kg 117.4 70.5 - 129.

1
Selenium 191 223 mg/Kg 116.9 68.6 - 131.

9
Vanadium 56.7 65.3 mg/Kg 115.2 56.8 - 143.

4
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QC Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: AB03-NAA2-10Lab Sample ID: 160-31847-189 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407609 Prep Batch: 405764

Arsenic 3.0 J 101 110 mg/Kg 107 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum ND 50.4 49.5 mg/Kg 98 75 - 125☼

Uranium 2.2 101 106 mg/Kg 103 75 - 125☼

Vanadium 41 101 145 mg/Kg 104 75 - 125☼

Client Sample ID: AB03-NAA2-10Lab Sample ID: 160-31847-189 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407774 Prep Batch: 405764

Selenium 2.5 50.4 54.5 mg/Kg 103 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: AB03-NAA2-10Lab Sample ID: 160-31847-189 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407609 Prep Batch: 405764

Arsenic 3.0 J 101 108 mg/Kg 104 75 - 125 2 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum ND 50.3 49.7 mg/Kg 99 75 - 125 1 35☼

Uranium 2.2 101 103 mg/Kg 100 75 - 125 3 35☼

Vanadium 41 101 145 mg/Kg 103 75 - 125 1 35☼

Client Sample ID: AB03-NAA2-10Lab Sample ID: 160-31847-189 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407774 Prep Batch: 405764

Selenium 2.5 50.3 52.5 mg/Kg 99 75 - 125 4 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 160-405771/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407609 Prep Batch: 405771

RL MDL

Arsenic ND 0.96 0.39 mg/Kg 12/14/18 08:58 12/27/18 02:15 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.190.48 mg/Kg 12/14/18 08:58 12/27/18 02:15 2Molybdenum

ND 0.0390.096 mg/Kg 12/14/18 08:58 12/27/18 02:15 2Uranium

ND 0.390.96 mg/Kg 12/14/18 08:58 12/27/18 02:15 2Vanadium

Client Sample ID: Method BlankLab Sample ID: MB 160-405771/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407774 Prep Batch: 405771

RL MDL

Selenium ND 0.48 0.31 mg/Kg 12/14/18 08:58 12/27/18 17:12 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier
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QC Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-405771/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407609 Prep Batch: 405771

Uranium 98.0 104 mg/Kg 106 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-405771/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407609 Prep Batch: 405771

Arsenic 161 187 mg/Kg 116.1 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 129 mg/Kg 117.3 70.5 - 129.

1
Vanadium 56.7 63.3 mg/Kg 111.7 56.8 - 143.

4

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-405771/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407774 Prep Batch: 405771

Selenium 191 226 mg/Kg 118.1 68.6 - 131.

9

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: AB03-NAA2-11Lab Sample ID: 160-31847-190 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407609 Prep Batch: 405771

Arsenic 4.1 J 91.6 104 mg/Kg 109 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum ND 45.8 44.8 mg/Kg 98 75 - 125☼

Uranium 1.1 91.6 96.4 mg/Kg 104 75 - 125☼

Vanadium 33 91.6 131 mg/Kg 107 75 - 125☼

Client Sample ID: AB03-NAA2-11Lab Sample ID: 160-31847-190 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407774 Prep Batch: 405771

Selenium 4.2 45.8 52.5 mg/Kg 105 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: AB03-NAA2-11Lab Sample ID: 160-31847-190 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407609 Prep Batch: 405771

Arsenic 4.1 J 95.0 109 mg/Kg 111 75 - 125 5 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum ND 47.5 48.1 mg/Kg 101 75 - 125 7 35☼

Uranium 1.1 95.0 101 mg/Kg 105 75 - 125 5 35☼

Vanadium 33 95.0 134 mg/Kg 107 75 - 125 3 35☼
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QC Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: AB03-NAA2-11Lab Sample ID: 160-31847-190 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407774 Prep Batch: 405771

Selenium 4.2 47.5 52.9 mg/Kg 103 75 - 125 1 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 160-405772/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405772

RL MDL

Arsenic ND 0.91 0.36 mg/Kg 12/14/18 09:01 12/22/18 06:16 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.180.45 mg/Kg 12/14/18 09:01 12/22/18 06:16 2Molybdenum

ND 0.290.45 mg/Kg 12/14/18 09:01 12/22/18 06:16 2Selenium

ND 0.0360.091 mg/Kg 12/14/18 09:01 12/22/18 06:16 2Uranium

ND 0.360.91 mg/Kg 12/14/18 09:01 12/22/18 06:16 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-405772/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405772

Uranium 99.7 107 mg/Kg 107 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-405772/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405772

Arsenic 161 173 mg/Kg 107.2 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 119 mg/Kg 107.8 70.5 - 129.

1
Selenium 191 200 mg/Kg 104.9 68.6 - 131.

9
Vanadium 56.7 67.4 mg/Kg 118.8 56.8 - 143.

4

Client Sample ID: Matrix SpikeLab Sample ID: 160-31847-B-213-B MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405772

Arsenic 7.7 98.4 107 mg/Kg 101 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum 1.5 J 49.2 49.1 mg/Kg 97 75 - 125☼

Selenium 2.9 49.2 53.2 mg/Kg 102 75 - 125☼

Uranium 13 98.4 103 mg/Kg 91 75 - 125☼

Vanadium 56 98.4 149 mg/Kg 94 75 - 125☼
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QC Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 160-31847-B-213-C MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407356 Prep Batch: 405772

Arsenic 7.7 93.8 101 mg/Kg 99 75 - 125 6 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum 1.5 J 46.9 46.1 mg/Kg 95 75 - 125 6 35☼

Selenium 2.9 46.9 48.1 mg/Kg 96 75 - 125 10 35☼

Uranium 13 93.8 95.3 mg/Kg 87 75 - 125 8 35☼

Vanadium 56 93.8 144 mg/Kg 94 75 - 125 3 35☼

Client Sample ID: Method BlankLab Sample ID: MB 160-405773/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407774 Prep Batch: 405773

RL MDL

Arsenic ND 0.89 0.35 mg/Kg 12/14/18 09:04 12/27/18 19:20 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.180.44 mg/Kg 12/14/18 09:04 12/27/18 19:20 2Molybdenum

ND 0.280.44 mg/Kg 12/14/18 09:04 12/27/18 19:20 2Selenium

ND 0.0350.089 mg/Kg 12/14/18 09:04 12/27/18 19:20 2Uranium

ND 0.350.89 mg/Kg 12/14/18 09:04 12/27/18 19:20 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-405773/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407774 Prep Batch: 405773

Uranium 87.5 89.3 mg/Kg 102 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-405773/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407774 Prep Batch: 405773

Arsenic 161 198 mg/Kg 123.1 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 132 mg/Kg 119.8 70.5 - 129.

1
Selenium 191 233 mg/Kg 121.8 68.6 - 131.

9
Vanadium 56.7 72.0 mg/Kg 127.0 56.8 - 143.

4

Client Sample ID: Matrix SpikeLab Sample ID: 160-31847-B-254-B MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407774 Prep Batch: 405773

Arsenic ND 103 106 mg/Kg 103 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum ND 51.3 48.4 mg/Kg 94 75 - 125☼

Selenium 2.7 51.3 54.5 mg/Kg 101 75 - 125☼

Uranium 0.61 103 105 mg/Kg 101 75 - 125☼

Vanadium 39 103 143 mg/Kg 102 75 - 125☼
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QC Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 160-31847-B-254-C MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 407774 Prep Batch: 405773

Arsenic ND 101 105 mg/Kg 104 75 - 125 1 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum ND 50.6 47.3 mg/Kg 93 75 - 125 2 35☼

Selenium 2.7 50.6 53.8 mg/Kg 101 75 - 125 1 35☼

Uranium 0.61 101 102 mg/Kg 100 75 - 125 3 35☼

Vanadium 39 101 142 mg/Kg 102 75 - 125 1 35☼

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-402930/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406228 Prep Batch: 402930

Radium-226

Analyte

U 112/18/18 08:4811/27/18 15:56pCi/g0.432

MDC

0.500

RL

0.1430.142

(2σ+/-) (2σ+/-)

MB

-0.1225

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/18/18 08:4811/27/18 15:56pCi/g1.120.6140.612U-0.3756Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/27/18 15:56 12/18/18 08:48 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-402930/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406227 Prep Batch: 402930

Americium-241

Analyte

130-709490.7196.7 9.52 1.02

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 28.0 26.43 2.83 0.237 pCi/g 94 70 - 130

Cobalt-60 12.3 11.17 1.18 0.109 pCi/g 91 70 - 130

Client Sample ID: DuplicateLab Sample ID: 160-31847-A-148-C DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406233 Prep Batch: 402930

Radium-226

Analyte

20.520.73390.799 0.165 0.500 0.128

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 0.553 U 0.4892 U 0.573 0.937 pCi/g 0.15 2

Ac-228 22.08F1.6442.14 0.274 0.169

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-214 0.799 0.7339 0.165 0.128 pCi/g 0.52 2

K-40 11.6 11.02 1.75 0.668 pCi/g 0.41 2

Pb-212 1.84 1.686 0.257 0.0945 pCi/g 0.84 2

Pb-214 1.06 0.9018 0.159 0.129 pCi/g 1.24 2

Tl-208 0.553 0.5439 0.103 0.0587 pCi/g 0.11 2
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QC Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Client Sample ID: Method BlankLab Sample ID: MB 160-402937/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406229 Prep Batch: 402937

Radium-226

Analyte

U 112/18/18 11:0411/27/18 17:10pCi/g0.358

MDC

0.500

RL

0.1730.172

(2σ+/-) (2σ+/-)

MB

-0.1446

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/18/18 11:0411/27/18 17:10pCi/g1.710.6290.609U-1.408Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/27/18 17:10 12/18/18 11:04 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-402937/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406227 Prep Batch: 402937

Americium-241

Analyte

130-709592.1496.7 9.67 1.01

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 28.0 26.44 2.83 0.226 pCi/g 94 70 - 130

Cobalt-60 12.3 11.45 1.20 0.0407 pCi/g 93 70 - 130

Client Sample ID: AB03-NAA1-06Lab Sample ID: 160-31847-170 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406233 Prep Batch: 402937

Radium-226

Analyte

21.488.4959.63 0.992 0.500 0.223

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 4.58 5.453 1.29 1.69 pCi/g 0.91 2

Ac-228 20.201.5071.45 0.340 0.312

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-214 9.63 8.495 0.992 0.223 pCi/g 1.48 2

K-40 17.8 16.09 2.39 0.920 pCi/g 0.85 2

Pb-210 8.00 9.365 2.87 3.14 pCi/g 0.63 2

Pb-212 1.60 1.318 0.235 0.198 pCi/g 1.49 2

Pb-214 9.67 9.557 1.05 0.223 pCi/g 0.15 2

Tl-208 0.541 0.4945 0.148 0.120 pCi/g 0.44 2

Client Sample ID: Method BlankLab Sample ID: MB 160-402938/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406232 Prep Batch: 402938

Radium-226

Analyte

U 112/18/18 14:2011/27/18 18:26pCi/g0.338

MDC

0.500

RL

0.1050.105

(2σ+/-) (2σ+/-)

MB

-0.06104

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/18/18 14:2011/27/18 18:26pCi/g1.230.5590.556U-0.4914Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/27/18 18:26 12/18/18 14:20 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected
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QC Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-402938/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406235 Prep Batch: 402938

Americium-241

Analyte

130-709491.4196.7 9.63 1.26

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 28.0 27.55 2.95 0.276 pCi/g 98 70 - 130

Cobalt-60 12.3 12.10 1.27 0.103 pCi/g 98 70 - 130

Client Sample ID: DuplicateLab Sample ID: 160-31847-A-211-C DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406228 Prep Batch: 402938

Radium-226

Analyte

20.900.98741.14 0.232 0.500 0.181

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 -0.529 U 0.7940 U 0.762 1.23 pCi/g 2.06 2

Ac-228 20.082.0322.05 0.358 0.114

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-214 1.14 0.9874 0.232 0.181 pCi/g 0.90 2

K-40 14.3 11.36 2.07 0.631 pCi/g 1.82 2

Pb-212 1.84 1.566 0.261 0.137 pCi/g 1.45 2

Pb-214 1.27 1.019 0.202 0.189 pCi/g 1.55 2

Tl-208 0.614 0.6401 0.121 0.0434 pCi/g 0.28 2

Client Sample ID: Method BlankLab Sample ID: MB 160-403041/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406228 Prep Batch: 403041

Radium-226

Analyte

U 112/18/18 13:0011/27/18 20:05pCi/g0.353

MDC

0.500

RL

0.1900.190

(2σ+/-) (2σ+/-)

MB

-0.07418

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/18/18 13:0011/27/18 20:05pCi/g1.200.6630.662U-0.3618Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/27/18 20:05 12/18/18 13:00 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-403041/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406227 Prep Batch: 403041

Americium-241

Analyte

130-709591.6296.7 9.61 1.03

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 28.0 22.96 2.47 0.534 pCi/g 82 70 - 130

Cobalt-60 12.3 11.73 1.29 0.152 pCi/g 95 70 - 130

TestAmerica St. Louis

Page 43 of 52

1

2

3

4

5

6

7

8

9

10

11



QC Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: AB03-NAA2-11Lab Sample ID: 160-31847-190 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406915 Prep Batch: 403041

Radium-226

Analyte

20.421.0390.968 0.251 0.500 0.189

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 1.30 U 0.5762 U 0.824 1.36 pCi/g 1.21 2

Ac-228 20.841.6931.51 0.340 0.125

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-214 0.968 1.039 0.251 0.189 pCi/g 0.42 2

K-40 13.3 16.42 2.73 0.763 pCi/g 1.76 2

Pb-212 1.73 1.720 0.250 0.147 pCi/g 0.06 2

Pb-214 1.20 1.085 0.207 0.192 pCi/g 0.73 2

Tl-208 0.581 0.6643 0.144 0.0927 pCi/g 0.89 2

Client Sample ID: Method BlankLab Sample ID: MB 160-403043/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406527 Prep Batch: 403043

Radium-226

Analyte

U 112/19/18 06:4811/27/18 23:55pCi/g0.385

MDC

0.500

RL

0.1820.182

(2σ+/-) (2σ+/-)

MB

-0.1391

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/19/18 06:4811/27/18 23:55pCi/g1.040.6120.612U0.1451Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/27/18 23:55 12/19/18 06:48 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-403043/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406526 Prep Batch: 403043

Americium-241

Analyte

130-7010298.3696.7 11.6 1.32

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 28.0 30.67 3.22 0.271 pCi/g 110 70 - 130

Cobalt-60 12.3 13.20 1.38 0.156 pCi/g 107 70 - 130

Client Sample ID: DuplicateLab Sample ID: 160-31847-A-238-C DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406527 Prep Batch: 403043

Radium-226

Analyte

20.6227.2528.6 2.93 0.500 0.335

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 12.5 12.98 2.26 2.54 pCi/g 0.29 2

Ac-228 20.721.7651.50 0.551 0.648

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides
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QC Sample Results
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: DuplicateLab Sample ID: 160-31847-A-238-C DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406527 Prep Batch: 403043

Bi-214 20.6227.2528.6 2.93 0.335

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

K-40 15.3 15.52 2.91 1.71 pCi/g 0.12 2

Pb-210 21.0 21.93 5.77 5.75 pCi/g 0.25 2

Pb-212 1.36 1.478 0.285 0.294 pCi/g 0.57 2

Pb-214 28.3 29.03 3.08 0.431 pCi/g 0.35 2

Tl-208 0.546 0.5690 0.192 0.178 pCi/g 0.16 2

U-238 12.5 12.98 2.26 2.54 pCi/g 0.29 2
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QC Association Summary
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Metals

Prep Batch: 405253

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-31847-165 AB03-NAA1-01 Total/NA

Solid 3050B160-31847-166 AB03-NAA1-02 Total/NA

Solid 3050B160-31847-167 AB03-NAA1-03 Total/NA

Solid 3050B160-31847-168 AB03-NAA1-04 Total/NA

Solid 3050B160-31847-169 AB03-NAA1-05 Total/NA

Solid 3050BMB 160-405253/1-A Method Blank Total/NA

Solid 3050BLCS 160-405253/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-405253/3-A Lab Control Sample Total/NA

Solid 3050B160-31847-169 MS AB03-NAA1-05 Total/NA

Solid 3050B160-31847-169 MSD AB03-NAA1-05 Total/NA

Solid 3050B160-31847-B-152-E MS Matrix Spike Total/NA

Solid 3050B160-31847-B-152-F MSD Matrix Spike Duplicate Total/NA

Prep Batch: 405764

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-31847-170 AB03-NAA1-06 Total/NA

Solid 3050B160-31847-171 AB03-NAA1-07 Total/NA

Solid 3050B160-31847-172 AB03-NAA1-08 Total/NA

Solid 3050B160-31847-173 AB03-NAA1-09 Total/NA

Solid 3050B160-31847-174 AB03-NAA1-10 Total/NA

Solid 3050B160-31847-175 AB03-NAA1-11 Total/NA

Solid 3050B160-31847-176 AB03-NAA1-12 Total/NA

Solid 3050B160-31847-177 AB03-NAA1-13 Total/NA

Solid 3050B160-31847-178 AB03-NAA1-14 Total/NA

Solid 3050B160-31847-179 AB03-NAA1-15 Total/NA

Solid 3050B160-31847-180 AB03-NAA2-01 Total/NA

Solid 3050B160-31847-181 AB03-NAA2-02 Total/NA

Solid 3050B160-31847-182 AB03-NAA2-03 Total/NA

Solid 3050B160-31847-183 AB03-NAA2-04 Total/NA

Solid 3050B160-31847-184 AB03-NAA2-05 Total/NA

Solid 3050B160-31847-185 AB03-NAA2-06 Total/NA

Solid 3050B160-31847-186 AB03-NAA2-07 Total/NA

Solid 3050B160-31847-187 AB03-NAA2-08 Total/NA

Solid 3050B160-31847-188 AB03-NAA2-09 Total/NA

Solid 3050B160-31847-189 AB03-NAA2-10 Total/NA

Solid 3050BMB 160-405764/1-A Method Blank Total/NA

Solid 3050BLCS 160-405764/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-405764/3-A Lab Control Sample Total/NA

Solid 3050B160-31847-189 MS AB03-NAA2-10 Total/NA

Solid 3050B160-31847-189 MSD AB03-NAA2-10 Total/NA

Prep Batch: 405771

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-31847-190 AB03-NAA2-11 Total/NA

Solid 3050B160-31847-191 AB03-NAA2-12 Total/NA

Solid 3050B160-31847-192 AB03-NAA2-13 Total/NA

Solid 3050B160-31847-193 AB03-NAA2-14 Total/NA

Solid 3050B160-31847-194 AB03-NAA2-15 Total/NA

Solid 3050BMB 160-405771/1-A Method Blank Total/NA

Solid 3050BLCS 160-405771/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-405771/3-A Lab Control Sample Total/NA
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QC Association Summary
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Metals (Continued)

Prep Batch: 405771 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-31847-190 MS AB03-NAA2-11 Total/NA

Solid 3050B160-31847-190 MSD AB03-NAA2-11 Total/NA

Prep Batch: 405772

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-31847-217 AB03-MH7-01 Total/NA

Solid 3050BMB 160-405772/1-A Method Blank Total/NA

Solid 3050BLCS 160-405772/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-405772/3-A Lab Control Sample Total/NA

Solid 3050B160-31847-B-213-B MS Matrix Spike Total/NA

Solid 3050B160-31847-B-213-C MSD Matrix Spike Duplicate Total/NA

Prep Batch: 405773

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-31847-255 DUP-11 Total/NA

Solid 3050B160-31847-256 DUP-12 Total/NA

Solid 3050BMB 160-405773/1-A Method Blank Total/NA

Solid 3050BLCS 160-405773/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-405773/3-A Lab Control Sample Total/NA

Solid 3050B160-31847-B-254-B MS Matrix Spike Total/NA

Solid 3050B160-31847-B-254-C MSD Matrix Spike Duplicate Total/NA

Analysis Batch: 407356

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 405253160-31847-165 AB03-NAA1-01 Total/NA

Solid 6020B 405253160-31847-166 AB03-NAA1-02 Total/NA

Solid 6020B 405253160-31847-167 AB03-NAA1-03 Total/NA

Solid 6020B 405253160-31847-168 AB03-NAA1-04 Total/NA

Solid 6020B 405253160-31847-169 AB03-NAA1-05 Total/NA

Solid 6020B 405772160-31847-217 AB03-MH7-01 Total/NA

Solid 6020B 405253MB 160-405253/1-A Method Blank Total/NA

Solid 6020B 405772MB 160-405772/1-A Method Blank Total/NA

Solid 6020B 405253LCS 160-405253/2-A Lab Control Sample Total/NA

Solid 6020B 405772LCS 160-405772/2-A Lab Control Sample Total/NA

Solid 6020B 405253LCSSRM 160-405253/3-A Lab Control Sample Total/NA

Solid 6020B 405772LCSSRM 160-405772/3-A Lab Control Sample Total/NA

Solid 6020B 405253160-31847-169 MS AB03-NAA1-05 Total/NA

Solid 6020B 405253160-31847-169 MSD AB03-NAA1-05 Total/NA

Solid 6020B 405253160-31847-B-152-E MS Matrix Spike Total/NA

Solid 6020B 405253160-31847-B-152-F MSD Matrix Spike Duplicate Total/NA

Solid 6020B 405772160-31847-B-213-B MS Matrix Spike Total/NA

Solid 6020B 405772160-31847-B-213-C MSD Matrix Spike Duplicate Total/NA

Analysis Batch: 407609

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 405764160-31847-170 AB03-NAA1-06 Total/NA

Solid 6020B 405764160-31847-171 AB03-NAA1-07 Total/NA

Solid 6020B 405764160-31847-172 AB03-NAA1-08 Total/NA

Solid 6020B 405764160-31847-173 AB03-NAA1-09 Total/NA

Solid 6020B 405764160-31847-174 AB03-NAA1-10 Total/NA

Solid 6020B 405764160-31847-175 AB03-NAA1-11 Total/NA
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QC Association Summary
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Metals (Continued)

Analysis Batch: 407609 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 405764160-31847-176 AB03-NAA1-12 Total/NA

Solid 6020B 405764160-31847-177 AB03-NAA1-13 Total/NA

Solid 6020B 405764160-31847-178 AB03-NAA1-14 Total/NA

Solid 6020B 405764160-31847-179 AB03-NAA1-15 Total/NA

Solid 6020B 405764160-31847-180 AB03-NAA2-01 Total/NA

Solid 6020B 405764160-31847-181 AB03-NAA2-02 Total/NA

Solid 6020B 405764160-31847-182 AB03-NAA2-03 Total/NA

Solid 6020B 405764160-31847-183 AB03-NAA2-04 Total/NA

Solid 6020B 405764160-31847-184 AB03-NAA2-05 Total/NA

Solid 6020B 405764160-31847-185 AB03-NAA2-06 Total/NA

Solid 6020B 405764160-31847-186 AB03-NAA2-07 Total/NA

Solid 6020B 405764160-31847-187 AB03-NAA2-08 Total/NA

Solid 6020B 405764160-31847-188 AB03-NAA2-09 Total/NA

Solid 6020B 405764160-31847-189 AB03-NAA2-10 Total/NA

Solid 6020B 405771160-31847-190 AB03-NAA2-11 Total/NA

Solid 6020B 405771160-31847-191 AB03-NAA2-12 Total/NA

Solid 6020B 405771160-31847-192 AB03-NAA2-13 Total/NA

Solid 6020B 405771160-31847-193 AB03-NAA2-14 Total/NA

Solid 6020B 405771160-31847-194 AB03-NAA2-15 Total/NA

Solid 6020B 405764MB 160-405764/1-A Method Blank Total/NA

Solid 6020B 405771MB 160-405771/1-A Method Blank Total/NA

Solid 6020B 405764LCS 160-405764/2-A Lab Control Sample Total/NA

Solid 6020B 405771LCS 160-405771/2-A Lab Control Sample Total/NA

Solid 6020B 405764LCSSRM 160-405764/3-A Lab Control Sample Total/NA

Solid 6020B 405771LCSSRM 160-405771/3-A Lab Control Sample Total/NA

Solid 6020B 405764160-31847-189 MS AB03-NAA2-10 Total/NA

Solid 6020B 405764160-31847-189 MSD AB03-NAA2-10 Total/NA

Solid 6020B 405771160-31847-190 MS AB03-NAA2-11 Total/NA

Solid 6020B 405771160-31847-190 MSD AB03-NAA2-11 Total/NA

Analysis Batch: 407774

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 405764160-31847-187 AB03-NAA2-08 Total/NA

Solid 6020B 405764160-31847-188 AB03-NAA2-09 Total/NA

Solid 6020B 405764160-31847-189 AB03-NAA2-10 Total/NA

Solid 6020B 405771160-31847-190 AB03-NAA2-11 Total/NA

Solid 6020B 405771160-31847-191 AB03-NAA2-12 Total/NA

Solid 6020B 405771160-31847-192 AB03-NAA2-13 Total/NA

Solid 6020B 405771160-31847-193 AB03-NAA2-14 Total/NA

Solid 6020B 405771160-31847-194 AB03-NAA2-15 Total/NA

Solid 6020B 405773160-31847-255 DUP-11 Total/NA

Solid 6020B 405773160-31847-256 DUP-12 Total/NA

Solid 6020B 405771MB 160-405771/1-A Method Blank Total/NA

Solid 6020B 405773MB 160-405773/1-A Method Blank Total/NA

Solid 6020B 405773LCS 160-405773/2-A Lab Control Sample Total/NA

Solid 6020B 405771LCSSRM 160-405771/3-A Lab Control Sample Total/NA

Solid 6020B 405773LCSSRM 160-405773/3-A Lab Control Sample Total/NA

Solid 6020B 405764160-31847-189 MS AB03-NAA2-10 Total/NA

Solid 6020B 405764160-31847-189 MSD AB03-NAA2-10 Total/NA

Solid 6020B 405771160-31847-190 MS AB03-NAA2-11 Total/NA

Solid 6020B 405771160-31847-190 MSD AB03-NAA2-11 Total/NA
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QC Association Summary
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Metals (Continued)

Analysis Batch: 407774 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 405773160-31847-B-254-B MS Matrix Spike Total/NA

Solid 6020B 405773160-31847-B-254-C MSD Matrix Spike Duplicate Total/NA

General Chemistry

Analysis Batch: 401788

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-31847-165 AB03-NAA1-01 Total/NA

Solid Moisture160-31847-166 AB03-NAA1-02 Total/NA

Solid Moisture160-31847-167 AB03-NAA1-03 Total/NA

Solid Moisture160-31847-168 AB03-NAA1-04 Total/NA

Solid Moisture160-31847-169 AB03-NAA1-05 Total/NA

Solid Moisture160-31847-169 DU AB03-NAA1-05 Total/NA

Solid Moisture160-31847-B-128 DU Duplicate Total/NA

Analysis Batch: 402305

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-31847-170 AB03-NAA1-06 Total/NA

Solid Moisture160-31847-171 AB03-NAA1-07 Total/NA

Solid Moisture160-31847-172 AB03-NAA1-08 Total/NA

Solid Moisture160-31847-173 AB03-NAA1-09 Total/NA

Solid Moisture160-31847-174 AB03-NAA1-10 Total/NA

Solid Moisture160-31847-175 AB03-NAA1-11 Total/NA

Solid Moisture160-31847-176 AB03-NAA1-12 Total/NA

Solid Moisture160-31847-177 AB03-NAA1-13 Total/NA

Solid Moisture160-31847-178 AB03-NAA1-14 Total/NA

Solid Moisture160-31847-179 AB03-NAA1-15 Total/NA

Solid Moisture160-31847-180 AB03-NAA2-01 Total/NA

Solid Moisture160-31847-181 AB03-NAA2-02 Total/NA

Solid Moisture160-31847-182 AB03-NAA2-03 Total/NA

Solid Moisture160-31847-183 AB03-NAA2-04 Total/NA

Solid Moisture160-31847-184 AB03-NAA2-05 Total/NA

Solid Moisture160-31847-185 AB03-NAA2-06 Total/NA

Solid Moisture160-31847-186 AB03-NAA2-07 Total/NA

Solid Moisture160-31847-187 AB03-NAA2-08 Total/NA

Solid Moisture160-31847-188 AB03-NAA2-09 Total/NA

Solid Moisture160-31847-189 AB03-NAA2-10 Total/NA

Solid Moisture160-31847-190 AB03-NAA2-11 Total/NA

Solid Moisture160-31847-191 AB03-NAA2-12 Total/NA

Solid Moisture160-31847-192 AB03-NAA2-13 Total/NA

Solid Moisture160-31847-193 AB03-NAA2-14 Total/NA

Solid Moisture160-31847-194 AB03-NAA2-15 Total/NA

Solid Moisture160-31847-170 DU AB03-NAA1-06 Total/NA

Analysis Batch: 402307

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-31847-217 AB03-MH7-01 Total/NA

Solid Moisture160-31847-255 DUP-11 Total/NA

Solid Moisture160-31847-256 DUP-12 Total/NA

Solid Moisture160-31847-B-211 DU Duplicate Total/NA
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QC Association Summary
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Rad

Leach Batch: 402309

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-31847-165 AB03-NAA1-01 Total/NA

Solid Dry and Grind160-31847-166 AB03-NAA1-02 Total/NA

Solid Dry and Grind160-31847-167 AB03-NAA1-03 Total/NA

Solid Dry and Grind160-31847-168 AB03-NAA1-04 Total/NA

Solid Dry and Grind160-31847-169 AB03-NAA1-05 Total/NA

Solid Dry and Grind160-31847-170 AB03-NAA1-06 Total/NA

Solid Dry and Grind160-31847-171 AB03-NAA1-07 Total/NA

Solid Dry and Grind160-31847-172 AB03-NAA1-08 Total/NA

Solid Dry and Grind160-31847-173 AB03-NAA1-09 Total/NA

Solid Dry and Grind160-31847-174 AB03-NAA1-10 Total/NA

Solid Dry and Grind160-31847-175 AB03-NAA1-11 Total/NA

Solid Dry and Grind160-31847-176 AB03-NAA1-12 Total/NA

Solid Dry and Grind160-31847-177 AB03-NAA1-13 Total/NA

Solid Dry and Grind160-31847-178 AB03-NAA1-14 Total/NA

Solid Dry and Grind160-31847-179 AB03-NAA1-15 Total/NA

Solid Dry and Grind160-31847-180 AB03-NAA2-01 Total/NA

Solid Dry and Grind160-31847-181 AB03-NAA2-02 Total/NA

Solid Dry and Grind160-31847-182 AB03-NAA2-03 Total/NA

Solid Dry and Grind160-31847-183 AB03-NAA2-04 Total/NA

Solid Dry and Grind160-31847-184 AB03-NAA2-05 Total/NA

Solid Dry and Grind160-31847-185 AB03-NAA2-06 Total/NA

Solid Dry and Grind160-31847-186 AB03-NAA2-07 Total/NA

Solid Dry and Grind160-31847-187 AB03-NAA2-08 Total/NA

Solid Dry and Grind160-31847-170 DU AB03-NAA1-06 Total/NA

Solid Dry and Grind160-31847-A-148-C DU Duplicate Total/NA

Leach Batch: 402311

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-31847-188 AB03-NAA2-09 Total/NA

Solid Dry and Grind160-31847-189 AB03-NAA2-10 Total/NA

Solid Dry and Grind160-31847-190 AB03-NAA2-11 Total/NA

Solid Dry and Grind160-31847-191 AB03-NAA2-12 Total/NA

Solid Dry and Grind160-31847-192 AB03-NAA2-13 Total/NA

Solid Dry and Grind160-31847-193 AB03-NAA2-14 Total/NA

Solid Dry and Grind160-31847-194 AB03-NAA2-15 Total/NA

Solid Dry and Grind160-31847-190 DU AB03-NAA2-11 Total/NA

Leach Batch: 402356

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-31847-217 AB03-MH7-01 Total/NA

Solid Dry and Grind160-31847-256 DUP-12 Total/NA

Solid Dry and Grind160-31847-A-211-C DU Duplicate Total/NA

Solid Dry and Grind160-31847-A-238-C DU Duplicate Total/NA

Prep Batch: 402930

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 402309160-31847-165 AB03-NAA1-01 Total/NA

Solid Fill_Geo-21 402309160-31847-166 AB03-NAA1-02 Total/NA

Solid Fill_Geo-21 402309160-31847-167 AB03-NAA1-03 Total/NA

Solid Fill_Geo-21 402309160-31847-168 AB03-NAA1-04 Total/NA

Solid Fill_Geo-21 402309160-31847-169 AB03-NAA1-05 Total/NA

TestAmerica St. Louis

Page 50 of 52

1

2

3

4

5

6

7

8

9

10

11



QC Association Summary
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Rad (Continued)

Prep Batch: 402930 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21MB 160-402930/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-402930/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 402309160-31847-A-148-C DU Duplicate Total/NA

Prep Batch: 402937

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 402309160-31847-170 AB03-NAA1-06 Total/NA

Solid Fill_Geo-21 402309160-31847-171 AB03-NAA1-07 Total/NA

Solid Fill_Geo-21 402309160-31847-172 AB03-NAA1-08 Total/NA

Solid Fill_Geo-21 402309160-31847-173 AB03-NAA1-09 Total/NA

Solid Fill_Geo-21 402309160-31847-174 AB03-NAA1-10 Total/NA

Solid Fill_Geo-21 402309160-31847-175 AB03-NAA1-11 Total/NA

Solid Fill_Geo-21 402309160-31847-176 AB03-NAA1-12 Total/NA

Solid Fill_Geo-21 402309160-31847-177 AB03-NAA1-13 Total/NA

Solid Fill_Geo-21 402309160-31847-178 AB03-NAA1-14 Total/NA

Solid Fill_Geo-21 402309160-31847-179 AB03-NAA1-15 Total/NA

Solid Fill_Geo-21 402309160-31847-180 AB03-NAA2-01 Total/NA

Solid Fill_Geo-21 402309160-31847-181 AB03-NAA2-02 Total/NA

Solid Fill_Geo-21 402309160-31847-182 AB03-NAA2-03 Total/NA

Solid Fill_Geo-21 402309160-31847-183 AB03-NAA2-04 Total/NA

Solid Fill_Geo-21 402309160-31847-184 AB03-NAA2-05 Total/NA

Solid Fill_Geo-21 402309160-31847-185 AB03-NAA2-06 Total/NA

Solid Fill_Geo-21 402309160-31847-186 AB03-NAA2-07 Total/NA

Solid Fill_Geo-21 402309160-31847-187 AB03-NAA2-08 Total/NA

Solid Fill_Geo-21 402311160-31847-188 AB03-NAA2-09 Total/NA

Solid Fill_Geo-21 402311160-31847-189 AB03-NAA2-10 Total/NA

Solid Fill_Geo-21MB 160-402937/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-402937/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 402309160-31847-170 DU AB03-NAA1-06 Total/NA

Prep Batch: 402938

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 402356160-31847-217 AB03-MH7-01 Total/NA

Solid Fill_Geo-21MB 160-402938/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-402938/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 402356160-31847-A-211-C DU Duplicate Total/NA

Prep Batch: 403041

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 402311160-31847-190 AB03-NAA2-11 Total/NA

Solid Fill_Geo-21 402311160-31847-191 AB03-NAA2-12 Total/NA

Solid Fill_Geo-21 402311160-31847-192 AB03-NAA2-13 Total/NA

Solid Fill_Geo-21 402311160-31847-193 AB03-NAA2-14 Total/NA

Solid Fill_Geo-21 402311160-31847-194 AB03-NAA2-15 Total/NA

Solid Fill_Geo-21MB 160-403041/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-403041/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 402311160-31847-190 DU AB03-NAA2-11 Total/NA

Prep Batch: 403043

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 402356160-31847-256 DUP-12 Total/NA
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QC Association Summary
TestAmerica Job ID: 160-31847-8Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Rad (Continued)

Prep Batch: 403043 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21MB 160-403043/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-403043/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 402356160-31847-A-238-C DU Duplicate Total/NA
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SUMMARY 

This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 160-31847-9 for 
samples collected in association with the Cameron Area Mine Sites A&B No. 2 and A&B No. 3, 
Abandoned Uranium Mines, Cameron Chapter, Navajo Nation, located in Coconino County, Arizona. The 
review was conducted as a Tier IV evaluation and included review of data package completeness. Only 
analytical data as reported by the laboratory were reviewed for this validation. Field documentation was 
not included in this review. Included with this assessment are the validation annotated sample result 
sheets and chain of custody records. Analyses were performed for the samples listed in the table below. 

SDG Sample ID Laboratory ID Matrix
Sample 

Collection 
Date 

Parent 
Sample 

Analyses 

Metals Radio. Misc. 

160-31847-9 

CA-01 160-31847-230 Soil 11/8/2018   X  

CA-02 160-31847-231 Soil 11/8/2018    X  

CA-03 160-31847-232 Soil 11/9/2018    X  

CA-04 160-31847-233 Soil 11/9/2018    X  

CA-05 160-31847-234 Soil 11/9/2018    X  

CA-06 160-31847-235 Soil 11/9/2018    X  

CA-07 160-31847-236 Soil 11/8/2018    X  

CA-08 160-31847-237 Soil 11/7/2018    X  

CA-09 160-31847-238 Soil 11/6/2018    X  

CA-10 160-31847-239 Soil 11/6/2018    X  

CA-11 160-31847-240 Soil 11/6/2018    X  

CA-12 160-31847-241 Soil 11/6/2018    X  

CA-13 160-31847-242 Soil 11/6/2018    X  

CA-14 160-31847-243 Soil 11/3/2018    X  

CA-15 160-31847-244 Soil 11/4/2018    X  

DUP-13 160-31847-257 Soil 11/6/2018  CA-10  X  

Notes: 
Misc. = miscellaneous 
Radio. = radiological 
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ANALYTICAL DATA PACKAGE DOCUMENTATION 

The table below presents the evaluation of the data package completeness. 

Items Reviewed 

Reported 
Performance 
Acceptable 

Not 
Required No Yes No Yes 

1. Sample receipt condition  X  X  

2. Requested analyses and sample results  X  X  

3. Master tracking list  X  X  

4. Methods of analysis  X  X  

5. Reporting limits (RLs)  X  X  

6. Sample collection date  X  X  

7. Laboratory sample received date  X  X  

8.     Sample preservation verification (as applicable)  X  X  

9. Sample preparation/extraction/analysis dates  X  X  

10. Fully executed chain-of-custody (COC) form   X  X  

11. Narrative summary of quality assurance (QA) or sample 
problems provided 

 X  X  

12. Data package completeness and compliance  X  X  
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INTRODUCTION – INORGANIC ANALYSIS  

Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
901.1. Data were reviewed in accordance with the method-specified criteria, Contract Laboratory 
Program National Functional Guidelines for Inorganic Data Review (USEPA 2004b), Multi-Agency 
Radiological Laboratory Analytical Protocols Manual (USEPA 2004a), and the Quality Assurance Project 
Plan (QAPP), Cameron Area Mine Sites, A&B No. 2 and A&B No. 3 Abandoned Uranium Mines, 
Cameron Chapter, Navajo Nation, Coconino County, Arizona (ARCADIS 2018). 

The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance. As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method. It is assumed that the data package represents the best efforts 
of the laboratory and that it was already subjected to adequate and sufficient quality review prior to 
submission. 

During the review process, laboratory data (qualified and unqualified) are verified against the supporting 
documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer. Results are qualified with the following codes in accordance with the USEPA National 
Functional Guidelines: 

• Concentration qualifiers: 

U The analyte was analyzed for but not detected. The associated value is the analyte quantitation 
limit. 

B The analyte has been found in the sample as well as its associated blank, its presence in the 
sample may be suspect. 

• Quantitation qualifiers: 

E The reported value is estimated due to the presence of interference. 

N Spiked sample recovery is not within the control limits. 

* Duplicate analysis is not within the control limits. 

• Validation qualifiers: 

J The analyte was positively identified; however, the associated numerical value is an estimated 
concentration only. 

J- The analyte was positively identified; however, the associated numerical value is an estimated 
concentration only, and the result may be biased low. 

J+ The analyte was positively identified; however, the associated numerical value is an estimated 
concentration only, and the result may be biased high. 

Q A reported combined standard uncertainty exceeds the required method uncertainty. 

UJ The analyte was not detected above the reported sample detection limit. However, the reported 
limit is approximate and may or may not represent the actual limit of detection. 

UB Analyte considered non-detect at the listed value due to associated blank contamination. 

R The sample results are rejected; the analyte may or may not be present in the sample. 

Two facts should be noted by all data users. First, the "R" flag means that the associated value is 
unusable. In other words, due to significant quality control (QC) problems, the analysis is invalid and 
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provides no information as to whether the analyte is present or not. "R" values should not appear on data 
tables because they cannot be relied upon, even as a last resort. The second fact to keep in mind is that 
no analyte concentration, even if it has passed all QC tests, is guaranteed to be accurate. Strict QC 
serves to increase confidence in data, but any value potentially contains error.  



DATA REVIEW REPORT  

arcadis.com 
\\arcadis-us.com\officedata\Syracuse-NY\Project_Data\AIT_PVU\2019\31501-32000\31577\EnPro 160-31847-9 DV31577R.docx 5 

RADIOLOGICAL ANALYSES 

1. Holding Times 

The specified holding times for the following methods are presented in the following table. 

Method Matrix Holding Time Preservation 

USEPA 901.1 Soil None specified None specified 

All samples were analyzed within the specified holding time criteria. 

2. Blank Contamination 

QA blanks (i.e. laboratory analytical method blanks and equipment rinse blanks) are prepared to identify 
any contamination that may have been introduced into the samples during sample preparation or field 
activity. Method blanks measure laboratory contamination. Rinse blanks measure contamination of 
samples during field operations. 

Blank results are verified to be accurately reported, and to confirm that tolerance limits (+/- 2 standard 
deviations/sigma) were not exceeded and are less than the RLs specified in the QAPP (ARCADIS 2018). 
Sample results less than five times the associated blank concentration are qualified as not detected (UB). 

For blanks to be considered not applicable, verify that net blank results are less than the associated 
uncertainty by evaluating the blank results based on the following three criteria:  

1. The blank result is less than the uncertainty and the minimum detectable concentration (MDC). 

2. The blank result has an uncertainty greater than the result (or indistinguishable from background), or the 
blank result falls between the uncertainty and the MDC. 

3. The blank result is greater than the uncertainty and the MDC, but is less than 1.65 times the 
uncertainty. Contamination is suspected when the net blank result is greater than the 1.65 times the 
uncertainty. 

If any of these criteria is true, the blank is considered non-detect. If the blank QC results fall outside the 
appropriate tolerance limits or if the net blank results are not less than the associated uncertainty, the 
following equation for normalized absolute difference (NAD) should be used to determine the effect of 
possible blank contamination on the sample results. 

 

)(U + )(U
|Blank - Sample| = difference absolute Normalized

2
Blank

2
Sample

kMethodBlan  

 
Where: 

USample = uncertainty of the sample 
UBlank = uncertainty of the blank 
Sample = concentration of isotope in sample 
Blank = concentration of isotope in blank 
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Normalized Absolute Difference Qualification 

> 2.58 None 

NAD > 1.96 but < 2.58 J 

NAD < 1.96 J* 

Notes: 
* Minimally the result should be qualified as estimated, J; however, if other quality indicators are deficient, the 
validator may determine the result should be qualified as rejected, R. 
> = greater than 
< = less than 

If the blank result exceeds the control limits, individual sample results may still be reportable if results are 
less than the MDC or greater than 10 times the blank result. Relative sizes of the sample and blank 
aliquots must be factored when making this determination (raw counts). In accordance with the QAPP, if 
radium-226 is detected using Method 901.1 in a blank at > 0.5 or < -0.5 picoCurie per gram (pCi/g), all 
sample results are qualified as not detected (UB), and if radium-226 is detected using Method 901.1 in a 
blank at > 2.3 or < -2.3 picoCurie per liter (pCi/L), all sample results are qualified as not detected (UB). 

Equipment blanks were reported under SDG 160-31847-10; all equipment blank results were non-
detects. The method blanks associated with the samples were determined to be not detected for all 
analytes; therefore, detected sample results are not associated with blank contamination. 

3. Calibration 

Satisfactory instrument calibration (efficiency, energy, and full width-half-maximum resolution [FW-HM]) is 
established to provide that the instrument can produce acceptable quantitative data throughout an 
experimental sequence. To assure satisfactory instrument performance, an initial source calibration is 
performed and thereafter is verified annually. Additionally, background counts and daily continuing 
calibration verification (CCV) checks are performed.  

3.1 Annual Calibration Verification  

A minimum of three radionuclides representative of the initial calibration energy range (low, mid, high) 
must be used to verify the calibration. The verification source of the radionuclides must be within 3 sigma 
of the known radionuclide concentration for verification to be acceptable. Calibration must be verified 
annually. 

3.2 Background Assessment 

Every month (or within 30 days of sample analysis) or weekly, an extended background count will be 
completed. For each detector, current background counts are compared to previous background count 
reports to determine if contamination is present; results must be within a +/- 3 sigma range. The prior 
background is used for sample analysis. 

3.3 Daily Continuing Calibration Verification Checks 

Prior to use, a CCV check source is counted for 5 minutes to determine detector function, assessing the 
energy, efficiency (activity) and FW-HM resolution calibrations. QC criteria/the control limits are: 

• Energy: +/- 0.05 percent (from the known peak energy) 

• Efficiency (activity): +/- 3.0 sigma or 5 percent (total allowable deviation from count source) 

• Resolution (FW-HM): < 3.0 kilo electron volt (keV) at 1,332 keV (measured as a ratios of source 
check peak resolution versus the calibrated-defined resolution). 
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In addition to the above checks, a daily background assessment is performed on each detector. The daily 
background assessment determines the gross area of the background to check for contamination. The 
QC criteria/control limit is counts within +/- 3 sigma. 

The initial source calibration, annual calibration verification, weekly background and daily CCV checks, 
and daily background were within the control criteria.  

4. Laboratory Duplicate Sample Analysis 

Laboratory duplicate sample data are used to assess the precision of the analytical method. 

The laboratory duplicate sample relative percent difference (RPD) control limit of 64 percent is applied 
when the average of the parent and duplicate sample concentrations are at least 1 pCi/g for soil matrices, 
or 5 pCi/L for water matrices, and the duplicate error ratio (DER) must be no greater than 3. When the 
average of the results is less than 1 pCi/g for soil matrices or 5 pCi/L for water matrices, the difference 
between the results must be less than 0.6 pCi/g or 3.2 pCi/L (appropriately). 

Samples AB03-WA14-01 (from SDG 160-31847-5) and CA-09 were used in the laboratory duplicate 
sample analyses. All analytes associated with laboratory duplicate sample RPDs and DERs were within 
the control limit. 

5. Laboratory Control Sample Analysis 

Laboratory control sample (LCS) analysis is used to assess the accuracy of the analytical method 
independent of matrix interferences. The analytes associated with the LCS analysis must exhibit 
recoveries between the control limits of 55 and 145 percent. 

The LCS analyses exhibited recoveries within the control limits. 

6. Field Duplicate Sample Analysis 

The field duplicate sample analysis is used to assess the overall precision of the field sampling 
procedures and analytical method. For results greater than five times the MDC, a control limit of 50 
percent for soil matrices is applied to the RPD between the parent and field duplicate sample results. If 
the parent and field duplicate sample results are less than five times the RL, for soil matrices a control 
limit of three times the MDC is applied to the difference between the results. 

The field duplicate sample results are summarized in the following table. 

Sample / 
Field Duplicate Sample Analyte

Sample 
Result

Duplicate 
Result RPD

CA-10 / DUP-13 

Actinium-228 2.03 1.57 25.6 % 

Bismuth-214 1.68 1.67 0.6 % 

Lead-212 1.76 1.78 1.1 % 

Lead-214 1.71 1.90 10.5 % 

Potassium-40 5.05 6.58 26.3 % 

Radium-226 1.68 1.67 0.6 % 

Thallium-208 0.660 0.722 9.0 % 

Thorium-234 1.34 2.50 U Acceptable 

  Notes: U = Not detected 
 J = Estimated (result is < RL) 

The field duplicate samples exhibited acceptable results. 



DATA REVIEW REPORT  

arcadis.com 
\\arcadis-us.com\officedata\Syracuse-NY\Project_Data\AIT_PVU\2019\31501-32000\31577\EnPro 160-31847-9 DV31577R.docx 8 

7. Isotope Identification 

Sample results are qualified as non-detects if either of the following criteria are true: 

1. Sample result is less than the uncertainty and the MDC. 

2. Sample result has an uncertainty greater than the result (or indistinguishable from background) or the 
result is between the uncertainty and the MDC. 

If the sample result is less than the MDC and the result is less than the RL (0.5 pCi/g) the result is 
qualified as non-detect (U). If the result is less than the MDC and greater than the RL, the result is 
reported as estimated non-detect (UJ). 

Quantitative uncertainty is associated with sample results less than 1pCi/g and a reported uncertainty 
standard deviation greater than 0.15 pCi/g or results greater than 1 pCi/g with a reported uncertainty 
standard deviation greater than 0.15 times the result. These results are qualified "Q". 

No sample results were reported as detections but determined to be non-detect during validation. Sample 
results exhibiting quantitative uncertainty greater than the control limits and qualified "Q" are presented in 
the following table. 

Sample Analyte Result Uncertainty MDC 

CA-02 Bismuth-212 1.97 0.842 0.774 

CA-03 Lead-210 7.73 3.11 3.74 

CA-06 Thorium-234 1.94 0.85 1.41 

CA-07 Thorium-234 1.62 0.765 1.22 

CA-08 
Actinium-228 2.11 0.656 0.818 

Uranium-235 4.28 1.55 1.82 

CA-09 Actinium-228 1.5 0.502 0.606 

CA-10 
Bismuth-212 2.33 0.868 0.765 

Thorium-234 1.34 0.84 1.29 

CA-12 Lead-210 12.3 4.12 4.45 

CA-15 
Lead-210 6.71 2.94 3.25 

Thorium-234 1.99 0.957 1.44 

8. System Performance and Overall Assessment 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR RADIOLOGICAL ANALYSES 

Radiological: USEPA 901.1 Reported
Performance 
Acceptable 

Not 
RequiredNo Yes No Yes 

Gamma Spectroscopy 

Tier II Validation        

Holding Times  X  X  

Reporting Limits (Units)  X  X  

Blanks 

  A. Method Blanks  X  X  

  B. Equipment and/or Field Blanks  X  X  

Laboratory Control Sample (LCS) Accuracy (%R)  X  X  

Laboratory Control Sample Duplicate (LCSD) %R X    X 

LCS/LCSD Precision (RPD) X    X 

Laboratory Duplicate Sample RPD  X  X  

Field Duplicate Sample RPD  X  X  

Isotope Identification  X  X  

Isotope Quantification  X X   

Tier III Validation        

Initial Source Calibration   X  X  

Annual Calibration Verification  X  X  

Background Assessment (Weekly)  X  X  

Daily Checks (CCV) and Background Assessment  X  X  

Transcription/Calculations Acceptable   X  X  

Raw Data  X  X  

Note: 
%R = percent recovery 
RPD = relative percent difference 
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ANALYTICAL REPORT
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 160-31847-9
Project/Site: Cameron Area Mine Sites - En Pro Holding

Job ID: 160-31847-9

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: ARCADIS U.S., Inc.

Project: Cameron Area Mine Sites - En Pro Holding

Report Number: 160-31847-9

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an ""as received"" basis unless otherwise indicated by the presence of a 
% solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 

sample-specific unless otherwise stated elsewhere in this narrative.

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 
receipt.

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report.

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT
The samples were received on 11/15/2018 1:50 PM; the samples arrived in good condition, properly preserved and, where required, on 

ice.  The temperatures of the 26 coolers at receipt time were 0.4º C, 0.7º C, 0.7º C, 0.9º C, 1.2º C, 1.3º C, 1.4º C, 2.2º C, 18.0º C, 18.0º C, 

18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, and 18.0º 
C.

Receipt Exceptions
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 160-31847-9
Project/Site: Cameron Area Mine Sites - En Pro Holding

Job ID: 160-31847-9 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

The Chain-of-Custody (COC) was incomplete as received and/or improperly completed.  The sampler's name was not documented on the 

COC. 

RADIUM-226 BY GAMMA SPEC (21 DAY INGROWTH)

Samples CA-01 (160-31847-230), CA-02 (160-31847-231), CA-03 (160-31847-232), CA-04 (160-31847-233), CA-05 (160-31847-234), 
CA-06 (160-31847-235), CA-07 (160-31847-236), CA-08 (160-31847-237), CA-09 (160-31847-238), CA-10 (160-31847-239), CA-11 

(160-31847-240), CA-12 (160-31847-241), CA-13 (160-31847-242), CA-14 (160-31847-243), CA-15 (160-31847-244) and DUP-13 
(160-31847-257) were analyzed for Radium-226 by gamma spec (21 day ingrowth) in accordance with EPA 901.1. The samples were 

dried on 11/23/2018, prepared on 11/27/2018 and analyzed on 12/18/2018 and 12/19/2018. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica St. Louis
Page 4 of 20

1

2

3

4

5

6

7

8

9

10

11



Page 5 of 20

1

2

3

4

5

6

7

8

9

10

11



Page 6 of 20

1

2

3

4

5

6

7

8

9

10

11



Login Sample Receipt Checklist

Client: ARCADIS U.S., Inc. Job Number: 160-31847-9

Login Number: 31847

Question Answer Comment

Creator: Vania, Ivan H

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

FalseIs the Field Sampler's name present on COC? Refer to Job Narrative for details.

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

N/AMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica St. Louis
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Definitions/Glossary
TestAmerica Job ID: 160-31847-9Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Qualifiers

Rad

Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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Method Summary
TestAmerica Job ID: 160-31847-9Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method Method Description LaboratoryProtocol

EPA901.1 Radium-226 & Other Gamma Emitters (GS) TAL SL

NoneDry and Grind Preparation, Dry and Grind TAL SL

NoneFill_Geo-21 Fill Geometry, 21-Day In-Growth TAL SL

Protocol References:

EPA = US Environmental Protection Agency

None = None

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-31847-9Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-31847-230 CA-01 Solid 11/08/18 14:10 11/15/18 13:50

160-31847-231 CA-02 Solid 11/08/18 15:15 11/15/18 13:50

160-31847-232 CA-03 Solid 11/09/18 10:00 11/15/18 13:50

160-31847-233 CA-04 Solid 11/09/18 09:45 11/15/18 13:50

160-31847-234 CA-05 Solid 11/09/18 10:33 11/15/18 13:50

160-31847-235 CA-06 Solid 11/09/18 10:51 11/15/18 13:50

160-31847-236 CA-07 Solid 11/08/18 13:40 11/15/18 13:50

160-31847-237 CA-08 Solid 11/07/18 08:51 11/15/18 13:50

160-31847-238 CA-09 Solid 11/06/18 13:50 11/15/18 13:50

160-31847-239 CA-10 Solid 11/06/18 15:15 11/15/18 13:50

160-31847-240 CA-11 Solid 11/06/18 16:00 11/15/18 13:50

160-31847-241 CA-12 Solid 11/06/18 14:33 11/15/18 13:50

160-31847-242 CA-13 Solid 11/06/18 11:05 11/15/18 13:50

160-31847-243 CA-14 Solid 11/03/18 11:15 11/15/18 13:50

160-31847-244 CA-15 Solid 11/04/18 13:15 11/15/18 13:50

160-31847-257 DUP-13 Solid 11/14/18 00:00 11/15/18 13:50
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Client Sample Results
TestAmerica Job ID: 160-31847-9Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-230Client Sample ID: CA-01
Matrix: SolidDate Collected: 11/08/18 14:10

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.32

(2σ+/-)

0.238

(2σ+/-)

112/18/18 15:4811/27/18 18:26pCi/g0.1460.500

RL MDC

0.194

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 15:48 11.140.6040.592U1.06Thorium-234

Ac-228 1.70 0.215 0.276 0.131 pCi/g 11/27/18 18:26 12/18/18 15:48 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.40 0.602 0.651 0.377 pCi/g 11/27/18 18:26 12/18/18 15:48 1

Bi-214 1.32 0.194 0.238 0.146 pCi/g 11/27/18 18:26 12/18/18 15:48 1

K-40 4.98 0.934 1.06 0.598 pCi/g 11/27/18 18:26 12/18/18 15:48 1

Pb-212 1.64 0.150 0.259 0.135 pCi/g 11/27/18 18:26 12/18/18 15:48 1

Pb-214 1.31 0.143 0.197 0.118 pCi/g 11/27/18 18:26 12/18/18 15:48 1

Tl-208 0.611 0.0974 0.116 0.0698 pCi/g 11/27/18 18:26 12/18/18 15:48 1

Lab Sample ID: 160-31847-231Client Sample ID: CA-02
Matrix: SolidDate Collected: 11/08/18 15:15

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.93

(2σ+/-)

0.395

(2σ+/-)

112/18/18 15:5011/27/18 18:26pCi/g0.2560.500

RL MDC

0.343

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 15:50 11.670.8250.819U0.928Thorium-234

Ac-228 2.08 0.313 0.377 0.254 pCi/g 11/27/18 18:26 12/18/18 15:50 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.97 0.818 0.842 0.774 pCi/g 11/27/18 18:26 12/18/18 15:50 1

Bi-214 1.93 0.343 0.395 0.256 pCi/g 11/27/18 18:26 12/18/18 15:50 1

K-40 12.8 1.75 2.17 0.831 pCi/g 11/27/18 18:26 12/18/18 15:50 1

Pb-212 1.96 0.191 0.280 0.160 pCi/g 11/27/18 18:26 12/18/18 15:50 1

Pb-214 1.81 0.269 0.325 0.233 pCi/g 11/27/18 18:26 12/18/18 15:50 1

Tl-208 0.600 0.112 0.127 0.0831 pCi/g 11/27/18 18:26 12/18/18 15:50 1

Lab Sample ID: 160-31847-232Client Sample ID: CA-03
Matrix: SolidDate Collected: 11/09/18 10:00

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 8.97

(2σ+/-)

1.05

(2σ+/-)

112/18/18 15:4811/27/18 18:26pCi/g0.2730.500

RL MDC

0.491

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 15:48 11.891.431.285.71Thorium-234

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-31847-9Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-232Client Sample ID: CA-03
Matrix: SolidDate Collected: 11/09/18 10:00

Date Received: 11/15/18 13:50

Ac-228 2.10 0.356 0.415 0.352 pCi/g 11/27/18 18:26 12/18/18 15:48 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 8.97 0.491 1.05 0.273 pCi/g 11/27/18 18:26 12/18/18 15:48 1

K-40 11.5 1.59 1.98 0.581 pCi/g 11/27/18 18:26 12/18/18 15:48 1

Pb-210 7.73 2.97 3.11 3.74 pCi/g 11/27/18 18:26 12/18/18 15:48 1

Pb-212 1.52 0.195 0.278 0.238 pCi/g 11/27/18 18:26 12/18/18 15:48 1

Pb-214 9.29 0.450 1.06 0.362 pCi/g 11/27/18 18:26 12/18/18 15:48 1

Tl-208 0.585 0.141 0.154 0.135 pCi/g 11/27/18 18:26 12/18/18 15:48 1

U-238 5.71 1.28 1.43 1.89 pCi/g 11/27/18 18:26 12/18/18 15:48 1

Lab Sample ID: 160-31847-233Client Sample ID: CA-04
Matrix: SolidDate Collected: 11/09/18 09:45

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.18

(2σ+/-)

0.345

(2σ+/-)

112/18/18 15:5011/27/18 18:26pCi/g0.1750.500

RL MDC

0.260

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 15:50 11.430.7950.786U1.11Thorium-234

Ac-228 1.97 0.285 0.349 0.161 pCi/g 11/27/18 18:26 12/18/18 15:50 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 2.18 0.260 0.345 0.175 pCi/g 11/27/18 18:26 12/18/18 15:50 1

K-40 8.52 1.29 1.56 0.646 pCi/g 11/27/18 18:26 12/18/18 15:50 1

Pb-212 1.67 0.166 0.273 0.150 pCi/g 11/27/18 18:26 12/18/18 15:50 1

Pb-214 2.19 0.239 0.330 0.221 pCi/g 11/27/18 18:26 12/18/18 15:50 1

Tl-208 0.600 0.109 0.125 0.0806 pCi/g 11/27/18 18:26 12/18/18 15:50 1

Lab Sample ID: 160-31847-234Client Sample ID: CA-05
Matrix: SolidDate Collected: 11/09/18 10:33

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.923

(2σ+/-)

0.223

(2σ+/-)

112/18/18 16:5611/27/18 18:26pCi/g0.2180.500

RL MDC

0.203

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 16:56 11.380.7510.744U0.893Thorium-234

Ac-228 2.25 0.270 0.353 0.185 pCi/g 11/27/18 18:26 12/18/18 16:56 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.923 0.203 0.223 0.218 pCi/g 11/27/18 18:26 12/18/18 16:56 1

K-40 9.50 1.61 1.87 0.714 pCi/g 11/27/18 18:26 12/18/18 16:56 1

Pb-212 2.28 0.186 0.302 0.132 pCi/g 11/27/18 18:26 12/18/18 16:56 1

Pb-214 1.22 0.194 0.231 0.188 pCi/g 11/27/18 18:26 12/18/18 16:56 1

Tl-208 0.737 0.131 0.151 0.0917 pCi/g 11/27/18 18:26 12/18/18 16:56 1
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Client Sample Results
TestAmerica Job ID: 160-31847-9Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-235Client Sample ID: CA-06
Matrix: SolidDate Collected: 11/09/18 10:51

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 3.42

(2σ+/-)

0.501

(2σ+/-)

112/18/18 16:5611/27/18 18:26pCi/g0.1820.500

RL MDC

0.353

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 16:56 11.410.8500.8221.94Thorium-234

Ac-228 1.90 0.312 0.367 0.219 pCi/g 11/27/18 18:26 12/18/18 16:56 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 3.42 0.353 0.501 0.182 pCi/g 11/27/18 18:26 12/18/18 16:56 1

K-40 12.3 1.87 2.25 0.697 pCi/g 11/27/18 18:26 12/18/18 16:56 1

Pb-212 1.61 0.178 0.275 0.154 pCi/g 11/27/18 18:26 12/18/18 16:56 1

Pb-214 3.18 0.299 0.445 0.259 pCi/g 11/27/18 18:26 12/18/18 16:56 1

Tl-208 0.531 0.122 0.134 0.0987 pCi/g 11/27/18 18:26 12/18/18 16:56 1

Lab Sample ID: 160-31847-236Client Sample ID: CA-07
Matrix: SolidDate Collected: 11/08/18 13:40

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 3.15

(2σ+/-)

0.452

(2σ+/-)

112/18/18 16:5811/27/18 18:26pCi/g0.3160.500

RL MDC

0.312

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 16:58 11.220.7650.7431.62Thorium-234

Ac-228 1.64 0.295 0.340 0.239 pCi/g 11/27/18 18:26 12/18/18 16:58 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 3.15 0.312 0.452 0.316 pCi/g 11/27/18 18:26 12/18/18 16:58 1

K-40 7.75 1.25 1.48 0.547 pCi/g 11/27/18 18:26 12/18/18 16:58 1

Pb-212 1.45 0.161 0.248 0.187 pCi/g 11/27/18 18:26 12/18/18 16:58 1

Pb-214 3.45 0.279 0.454 0.270 pCi/g 11/27/18 18:26 12/18/18 16:58 1

Tl-208 0.625 0.116 0.132 0.0922 pCi/g 11/27/18 18:26 12/18/18 16:58 1

Lab Sample ID: 160-31847-237Client Sample ID: CA-08
Matrix: SolidDate Collected: 11/07/18 08:51

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 54.1

(2σ+/-)

5.74

(2σ+/-)

112/18/18 17:0011/27/18 18:26pCi/g0.4790.500

RL MDC

1.18

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 17:00 13.814.922.7536.6Thorium-234

Ac-228 2.11 0.620 0.656 0.818 pCi/g 11/27/18 18:26 12/18/18 17:00 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 54.1 1.18 5.74 0.479 pCi/g 11/27/18 18:26 12/18/18 17:00 1
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Client Sample Results
TestAmerica Job ID: 160-31847-9Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-237Client Sample ID: CA-08
Matrix: SolidDate Collected: 11/07/18 08:51

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

K-40 12.9 3.47 3.72 2.95 pCi/g 11/27/18 18:26 12/18/18 17:00 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Pb-210 40.7 8.41 9.67 9.42 pCi/g 11/27/18 18:26 12/18/18 17:00 1

Pb-212 1.76 0.325 0.397 0.485 pCi/g 11/27/18 18:26 12/18/18 17:00 1

Pb-214 56.3 0.917 5.92 0.564 pCi/g 11/27/18 18:26 12/18/18 17:00 1

U-235 4.28 1.49 1.55 1.82 pCi/g 11/27/18 18:26 12/18/18 17:00 1

U-238 36.6 2.75 4.92 3.81 pCi/g 11/27/18 18:26 12/18/18 17:00 1

Lab Sample ID: 160-31847-238Client Sample ID: CA-09
Matrix: SolidDate Collected: 11/06/18 13:50

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 28.6

(2σ+/-)

3.11

(2σ+/-)

112/19/18 06:4811/27/18 23:55pCi/g0.4170.500

RL MDC

0.923

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 23:55 12/19/18 06:48 12.502.231.7512.5Thorium-234

Ac-228 1.50 0.479 0.502 0.606 pCi/g 11/27/18 23:55 12/19/18 06:48 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 28.6 0.923 3.11 0.417 pCi/g 11/27/18 23:55 12/19/18 06:48 1

K-40 15.3 2.73 3.14 1.95 pCi/g 11/27/18 23:55 12/19/18 06:48 1

Pb-210 21.0 4.49 5.12 5.63 pCi/g 11/27/18 23:55 12/19/18 06:48 1

Pb-212 1.36 0.232 0.291 0.326 pCi/g 11/27/18 23:55 12/19/18 06:48 1

Pb-214 28.3 0.810 3.05 0.581 pCi/g 11/27/18 23:55 12/19/18 06:48 1

Tl-208 0.546 0.214 0.221 0.207 pCi/g 11/27/18 23:55 12/19/18 06:48 1

U-238 12.5 1.75 2.23 2.50 pCi/g 11/27/18 23:55 12/19/18 06:48 1

Lab Sample ID: 160-31847-239Client Sample ID: CA-10
Matrix: SolidDate Collected: 11/06/18 15:15

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.68

(2σ+/-)

0.290

(2σ+/-)

112/19/18 06:4911/27/18 23:55pCi/g0.1600.500

RL MDC

0.231

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 23:55 12/19/18 06:49 11.290.8400.8271.34Thorium-234

Ac-228 2.03 0.300 0.365 0.130 pCi/g 11/27/18 23:55 12/19/18 06:49 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.33 0.833 0.868 0.765 pCi/g 11/27/18 23:55 12/19/18 06:49 1

Bi-214 1.68 0.231 0.290 0.160 pCi/g 11/27/18 23:55 12/19/18 06:49 1

K-40 5.05 1.07 1.19 0.815 pCi/g 11/27/18 23:55 12/19/18 06:49 1

Pb-212 1.76 0.171 0.285 0.175 pCi/g 11/27/18 23:55 12/19/18 06:49 1
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Client Sample Results
TestAmerica Job ID: 160-31847-9Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-239Client Sample ID: CA-10
Matrix: SolidDate Collected: 11/06/18 15:15

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Pb-214 1.71 0.211 0.276 0.203 pCi/g 11/27/18 23:55 12/19/18 06:49 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Tl-208 0.660 0.117 0.135 0.0937 pCi/g 11/27/18 23:55 12/19/18 06:49 1

Lab Sample ID: 160-31847-240Client Sample ID: CA-11
Matrix: SolidDate Collected: 11/06/18 16:00

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.47

(2σ+/-)

0.313

(2σ+/-)

112/19/18 06:4911/27/18 23:55pCi/g0.2080.500

RL MDC

0.263

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 23:55 12/19/18 06:49 11.760.9590.946U1.27Thorium-234

Ac-228 2.26 0.303 0.399 0.115 pCi/g 11/27/18 23:55 12/19/18 06:49 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.50 0.968 1.05 0.622 pCi/g 11/27/18 23:55 12/19/18 06:49 1

Bi-214 1.47 0.263 0.313 0.208 pCi/g 11/27/18 23:55 12/19/18 06:49 1

K-40 8.30 1.63 1.89 1.08 pCi/g 11/27/18 23:55 12/19/18 06:49 1

Pb-212 1.93 0.205 0.306 0.198 pCi/g 11/27/18 23:55 12/19/18 06:49 1

Pb-214 1.85 0.236 0.318 0.263 pCi/g 11/27/18 23:55 12/19/18 06:49 1

Tl-208 0.776 0.158 0.182 0.124 pCi/g 11/27/18 23:55 12/19/18 06:49 1

Lab Sample ID: 160-31847-241Client Sample ID: CA-12
Matrix: SolidDate Collected: 11/06/18 14:33

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 9.66

(2σ+/-)

1.15

(2σ+/-)

112/19/18 06:5011/27/18 23:55pCi/g0.2620.500

RL MDC

0.555

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 23:55 12/19/18 06:50 12.101.551.405.91Thorium-234

Ac-228 1.95 0.374 0.423 0.429 pCi/g 11/27/18 23:55 12/19/18 06:50 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 9.66 0.555 1.15 0.262 pCi/g 11/27/18 23:55 12/19/18 06:50 1

K-40 16.1 2.04 2.62 0.901 pCi/g 11/27/18 23:55 12/19/18 06:50 1

Pb-210 12.3 3.86 4.12 4.45 pCi/g 11/27/18 23:55 12/19/18 06:50 1

Pb-212 1.43 0.188 0.264 0.221 pCi/g 11/27/18 23:55 12/19/18 06:50 1

Pb-214 10.9 0.422 1.21 0.293 pCi/g 11/27/18 23:55 12/19/18 06:50 1

Tl-208 0.409 0.111 0.119 0.111 pCi/g 11/27/18 23:55 12/19/18 06:50 1

U-238 5.91 1.40 1.55 2.10 pCi/g 11/27/18 23:55 12/19/18 06:50 1
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Client Sample Results
TestAmerica Job ID: 160-31847-9Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-242Client Sample ID: CA-13
Matrix: SolidDate Collected: 11/06/18 11:05

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.667

(2σ+/-)

0.186

(2σ+/-)

112/19/18 06:5011/27/18 23:55pCi/g0.1390.500

RL MDC

0.173

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 23:55 12/19/18 06:50 11.851.101.10U-0.127Thorium-234

Ac-228 1.65 0.248 0.299 0.193 pCi/g 11/27/18 23:55 12/19/18 06:50 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.667 0.173 0.186 0.139 pCi/g 11/27/18 23:55 12/19/18 06:50 1

K-40 17.5 1.90 2.61 0.577 pCi/g 11/27/18 23:55 12/19/18 06:50 1

Pb-212 1.27 0.146 0.221 0.159 pCi/g 11/27/18 23:55 12/19/18 06:50 1

Pb-214 0.838 0.166 0.187 0.142 pCi/g 11/27/18 23:55 12/19/18 06:50 1

Ra-228 1.65 0.248 0.299 0.193 pCi/g 11/27/18 23:55 12/19/18 06:50 1

Th-228 1.27 0.146 0.221 0.159 pCi/g 11/27/18 23:55 12/19/18 06:50 1

Tl-208 0.557 0.102 0.117 0.0746 pCi/g 11/27/18 23:55 12/19/18 06:50 1

Lab Sample ID: 160-31847-243Client Sample ID: CA-14
Matrix: SolidDate Collected: 11/03/18 11:15

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.476

(2σ+/-)

0.182

(2σ+/-)

112/19/18 06:5211/27/18 23:55pCi/g0.1880.500

RL MDC

0.176

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 23:55 12/19/18 06:52 10.7990.4950.490U0.625Thorium-234

Ac-228 0.762 0.213 0.227 0.214 pCi/g 11/27/18 23:55 12/19/18 06:52 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.476 0.176 0.182 0.188 pCi/g 11/27/18 23:55 12/19/18 06:52 1

K-40 8.99 1.56 1.81 0.654 pCi/g 11/27/18 23:55 12/19/18 06:52 1

Pb-212 0.556 0.103 0.125 0.0948 pCi/g 11/27/18 23:55 12/19/18 06:52 1

Pb-214 0.657 0.133 0.149 0.141 pCi/g 11/27/18 23:55 12/19/18 06:52 1

Tl-208 0.142 0.0536 0.0556 0.0435 pCi/g 11/27/18 23:55 12/19/18 06:52 1

Lab Sample ID: 160-31847-244Client Sample ID: CA-15
Matrix: SolidDate Collected: 11/04/18 13:15

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.92

(2σ+/-)

0.464

(2σ+/-)

112/19/18 06:5011/27/18 23:55pCi/g0.3720.500

RL MDC

0.357

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 23:55 12/19/18 06:50 11.440.9570.9311.99Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-9Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-244Client Sample ID: CA-15
Matrix: SolidDate Collected: 11/04/18 13:15

Date Received: 11/15/18 13:50

Ac-228 2.03 0.310 0.372 0.247 pCi/g 11/27/18 23:55 12/19/18 06:50 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 2.92 0.357 0.464 0.372 pCi/g 11/27/18 23:55 12/19/18 06:50 1

K-40 12.6 1.83 2.23 0.706 pCi/g 11/27/18 23:55 12/19/18 06:50 1

Pb-210 6.71 2.82 2.94 3.25 pCi/g 11/27/18 23:55 12/19/18 06:50 1

Pb-212 1.67 0.169 0.243 0.152 pCi/g 11/27/18 23:55 12/19/18 06:50 1

Pb-214 3.42 0.326 0.476 0.226 pCi/g 11/27/18 23:55 12/19/18 06:50 1

Tl-208 0.664 0.134 0.150 0.114 pCi/g 11/27/18 23:55 12/19/18 06:50 1

Lab Sample ID: 160-31847-257Client Sample ID: DUP-13
Matrix: SolidDate Collected: 11/14/18 00:00

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.67

(2σ+/-)

0.276

(2σ+/-)

112/19/18 08:2011/27/18 23:55pCi/g0.1770.500

RL MDC

0.215

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 23:55 12/19/18 08:20 12.500.9640.963U-0.334Thorium-234

Ac-228 1.57 0.314 0.352 0.212 pCi/g 11/27/18 23:55 12/19/18 08:20 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.67 0.215 0.276 0.177 pCi/g 11/27/18 23:55 12/19/18 08:20 1

K-40 6.58 1.15 1.33 0.521 pCi/g 11/27/18 23:55 12/19/18 08:20 1

Pb-212 1.78 0.171 0.287 0.168 pCi/g 11/27/18 23:55 12/19/18 08:20 1

Pb-214 1.90 0.218 0.294 0.178 pCi/g 11/27/18 23:55 12/19/18 08:20 1

Tl-208 0.722 0.113 0.135 0.0805 pCi/g 11/27/18 23:55 12/19/18 08:20 1
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QC Sample Results
TestAmerica Job ID: 160-31847-9Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-402938/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406232 Prep Batch: 402938

Radium-226

Analyte

U 112/18/18 14:2011/27/18 18:26pCi/g0.338

MDC

0.500

RL

0.1050.105

(2σ+/-) (2σ+/-)

MB

-0.06104

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/18/18 14:2011/27/18 18:26pCi/g1.230.5590.556U-0.4914Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/27/18 18:26 12/18/18 14:20 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-402938/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406235 Prep Batch: 402938

Americium-241

Analyte

130-709491.4196.7 9.63 1.26

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 28.0 27.55 2.95 0.276 pCi/g 98 70 - 130

Cobalt-60 12.3 12.10 1.27 0.103 pCi/g 98 70 - 130

Client Sample ID: DuplicateLab Sample ID: 160-31847-A-211-C DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406228 Prep Batch: 402938

Radium-226

Analyte

20.900.98741.14 0.232 0.500 0.181

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 -0.529 U 0.7940 U 0.762 1.23 pCi/g 2.06 2

Ac-228 20.082.0322.05 0.358 0.114

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-214 1.14 0.9874 0.232 0.181 pCi/g 0.90 2

K-40 14.3 11.36 2.07 0.631 pCi/g 1.82 2

Pb-212 1.84 1.566 0.261 0.137 pCi/g 1.45 2

Pb-214 1.27 1.019 0.202 0.189 pCi/g 1.55 2

Tl-208 0.614 0.6401 0.121 0.0434 pCi/g 0.28 2

Client Sample ID: Method BlankLab Sample ID: MB 160-403043/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406527 Prep Batch: 403043

Radium-226

Analyte

U 112/19/18 06:4811/27/18 23:55pCi/g0.385

MDC

0.500

RL

0.1820.182

(2σ+/-) (2σ+/-)

MB

-0.1391

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/19/18 06:4811/27/18 23:55pCi/g1.040.6120.612U0.1451Thorium-234

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-31847-9Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 160-403043/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406527 Prep Batch: 403043

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/27/18 23:55 12/19/18 06:48 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-403043/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406526 Prep Batch: 403043

Americium-241

Analyte

130-7010298.3696.7 11.6 1.32

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 28.0 30.67 3.22 0.271 pCi/g 110 70 - 130

Cobalt-60 12.3 13.20 1.38 0.156 pCi/g 107 70 - 130

Client Sample ID: CA-09Lab Sample ID: 160-31847-238 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406527 Prep Batch: 403043

Radium-226

Analyte

20.6227.2528.6 2.93 0.500 0.335

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 12.5 12.98 2.26 2.54 pCi/g 0.29 2

Ac-228 20.721.7651.50 0.551 0.648

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-214 28.6 27.25 2.93 0.335 pCi/g 0.62 2

K-40 15.3 15.52 2.91 1.71 pCi/g 0.12 2

Pa-234m 41.0 41.15 21.2 18.7 pCi/g 0.01 2

Pb-210 21.0 21.93 5.77 5.75 pCi/g 0.25 2

Pb-212 1.36 1.478 0.285 0.294 pCi/g 0.57 2

Pb-214 28.3 29.03 3.08 0.431 pCi/g 0.35 2

Tl-208 0.546 0.5690 0.192 0.178 pCi/g 0.16 2

U-238 12.5 12.98 2.26 2.54 pCi/g 0.29 2

TestAmerica St. Louis
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QC Association Summary
TestAmerica Job ID: 160-31847-9Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Rad

Leach Batch: 402356

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-31847-230 CA-01 Total/NA

Solid Dry and Grind160-31847-231 CA-02 Total/NA

Solid Dry and Grind160-31847-232 CA-03 Total/NA

Solid Dry and Grind160-31847-233 CA-04 Total/NA

Solid Dry and Grind160-31847-234 CA-05 Total/NA

Solid Dry and Grind160-31847-235 CA-06 Total/NA

Solid Dry and Grind160-31847-236 CA-07 Total/NA

Solid Dry and Grind160-31847-237 CA-08 Total/NA

Solid Dry and Grind160-31847-238 CA-09 Total/NA

Solid Dry and Grind160-31847-239 CA-10 Total/NA

Solid Dry and Grind160-31847-240 CA-11 Total/NA

Solid Dry and Grind160-31847-241 CA-12 Total/NA

Solid Dry and Grind160-31847-242 CA-13 Total/NA

Solid Dry and Grind160-31847-243 CA-14 Total/NA

Solid Dry and Grind160-31847-244 CA-15 Total/NA

Solid Dry and Grind160-31847-257 DUP-13 Total/NA

Solid Dry and Grind160-31847-238 DU CA-09 Total/NA

Solid Dry and Grind160-31847-A-211-C DU Duplicate Total/NA

Prep Batch: 402938

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 402356160-31847-230 CA-01 Total/NA

Solid Fill_Geo-21 402356160-31847-231 CA-02 Total/NA

Solid Fill_Geo-21 402356160-31847-232 CA-03 Total/NA

Solid Fill_Geo-21 402356160-31847-233 CA-04 Total/NA

Solid Fill_Geo-21 402356160-31847-234 CA-05 Total/NA

Solid Fill_Geo-21 402356160-31847-235 CA-06 Total/NA

Solid Fill_Geo-21 402356160-31847-236 CA-07 Total/NA

Solid Fill_Geo-21 402356160-31847-237 CA-08 Total/NA

Solid Fill_Geo-21MB 160-402938/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-402938/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 402356160-31847-A-211-C DU Duplicate Total/NA

Prep Batch: 403043

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 402356160-31847-238 CA-09 Total/NA

Solid Fill_Geo-21 402356160-31847-239 CA-10 Total/NA

Solid Fill_Geo-21 402356160-31847-240 CA-11 Total/NA

Solid Fill_Geo-21 402356160-31847-241 CA-12 Total/NA

Solid Fill_Geo-21 402356160-31847-242 CA-13 Total/NA

Solid Fill_Geo-21 402356160-31847-243 CA-14 Total/NA

Solid Fill_Geo-21 402356160-31847-244 CA-15 Total/NA

Solid Fill_Geo-21 402356160-31847-257 DUP-13 Total/NA

Solid Fill_Geo-21MB 160-403043/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-403043/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 402356160-31847-238 DU CA-09 Total/NA
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ANALYTICAL REPORT

Job Number: 160-31847-9

Job Description: Cameron Area Mine Sites - En Pro Holding

For:
ARCADIS U.S., Inc.
200 S. Michigan Ave

Suite 2000
Chicago, IL  60604

Attention: Ms. Allison Wilding

_____________________________________________

Approved for release.
Ivan H Vania
Project Manager II
12/31/2018 1:48 PM

Ivan H Vania, Project Manager II
13715 Rider Trail North, Earth City, MO, 63045

(314)298-8566       
ivan.vania@testamericainc.com

12/31/2018  

The test results in this report meet NELAP requirements for parameters for which accreditation is required or available.
Any exceptions to the NELAP requirements are noted. Results pertain only to samples listed in this report.  Pursuant to
NELAP, this report shall not be reproduced, except in full, without the written approval of the laboratory. This report is
confidential and is intended for the sole use of TestAmerica and its client.  All questions regarding this report should be
directed to the TestAmerica Project Manager.

Louisiana Lab Certification ID (Non-Potable, Solid/Haz. Material): 106151
Florida Lab Certification ID (Drinking Water): E87689.

TestAmerica Laboratories, Inc.

TestAmerica St. Louis   13715 Rider Trail North, Earth City, MO  63045

Tel (314) 298-8566  Fax (314) 298-8757 www.testamericainc.com
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Definitions/Glossary
TestAmerica Job ID: 160-31847-9Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Qualifiers

Rad

Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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CASE NARRATIVE

Client: ARCADIS U.S., Inc.

Project: Cameron Area Mine Sites - En Pro Holding

Report Number: 160-31847-9

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 
the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 
application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any 
exceptions to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without 
the written approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

All solid sample results for Chemistry analyses are reported on an ""as received"" basis unless otherwise indicated by the presence of a 
% solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client.”

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 
sample-specific unless otherwise stated elsewhere in this narrative.

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 
receipt.

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report.

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client. 

RECEIPT
The samples were received on 11/15/2018 1:50 PM; the samples arrived in good condition, properly preserved and, where required, on 
ice.  The temperatures of the 26 coolers at receipt time were 0.4º C, 0.7º C, 0.7º C, 0.9º C, 1.2º C, 1.3º C, 1.4º C, 2.2º C, 18.0º C, 18.0º C, 
18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, and 
18.0º C.

Receipt Exceptions
The Chain-of-Custody (COC) was incomplete as received and/or improperly completed.  The sampler's name was not documented on the 
COC. 

RADIUM-226 BY GAMMA SPEC (21 DAY INGROWTH)
Samples CA-01 (160-31847-230), CA-02 (160-31847-231), CA-03 (160-31847-232), CA-04 (160-31847-233), CA-05 (160-31847-234), 
CA-06 (160-31847-235), CA-07 (160-31847-236), CA-08 (160-31847-237), CA-09 (160-31847-238), CA-10 (160-31847-239), CA-11 
(160-31847-240), CA-12 (160-31847-241), CA-13 (160-31847-242), CA-14 (160-31847-243), CA-15 (160-31847-244) and DUP-13 
(160-31847-257) were analyzed for Radium-226 by gamma spec (21 day ingrowth) in accordance with EPA 901.1. The samples were 
dried on 11/23/2018, prepared on 11/27/2018 and analyzed on 12/18/2018 and 12/19/2018. 

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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Client Sample Results
TestAmerica Job ID: 160-31847-9Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-230Client Sample ID: CA-01
Matrix: SolidDate Collected: 11/08/18 14:10

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.32

(2σ+/-)

0.238

(2σ+/-)

112/18/18 15:4811/27/18 18:26pCi/g0.1460.500

RL MDC

0.194

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 15:48 11.140.6040.592U1.06Thorium-234

Ac-228 1.70 0.215 0.276 0.131 pCi/g 11/27/18 18:26 12/18/18 15:48 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.40 0.602 0.651 0.377 pCi/g 11/27/18 18:26 12/18/18 15:48 1

Bi-214 1.32 0.194 0.238 0.146 pCi/g 11/27/18 18:26 12/18/18 15:48 1

K-40 4.98 0.934 1.06 0.598 pCi/g 11/27/18 18:26 12/18/18 15:48 1

Pb-212 1.64 0.150 0.259 0.135 pCi/g 11/27/18 18:26 12/18/18 15:48 1

Pb-214 1.31 0.143 0.197 0.118 pCi/g 11/27/18 18:26 12/18/18 15:48 1

Tl-208 0.611 0.0974 0.116 0.0698 pCi/g 11/27/18 18:26 12/18/18 15:48 1

Lab Sample ID: 160-31847-231Client Sample ID: CA-02
Matrix: SolidDate Collected: 11/08/18 15:15

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.93

(2σ+/-)

0.395

(2σ+/-)

112/18/18 15:5011/27/18 18:26pCi/g0.2560.500

RL MDC

0.343

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 15:50 11.670.8250.819U0.928Thorium-234

Ac-228 2.08 0.313 0.377 0.254 pCi/g 11/27/18 18:26 12/18/18 15:50 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.97 0.818 0.842 0.774 pCi/g 11/27/18 18:26 12/18/18 15:50 1

Bi-214 1.93 0.343 0.395 0.256 pCi/g 11/27/18 18:26 12/18/18 15:50 1

K-40 12.8 1.75 2.17 0.831 pCi/g 11/27/18 18:26 12/18/18 15:50 1

Pb-212 1.96 0.191 0.280 0.160 pCi/g 11/27/18 18:26 12/18/18 15:50 1

Pb-214 1.81 0.269 0.325 0.233 pCi/g 11/27/18 18:26 12/18/18 15:50 1

Tl-208 0.600 0.112 0.127 0.0831 pCi/g 11/27/18 18:26 12/18/18 15:50 1

Lab Sample ID: 160-31847-232Client Sample ID: CA-03
Matrix: SolidDate Collected: 11/09/18 10:00

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 8.97

(2σ+/-)

1.05

(2σ+/-)

112/18/18 15:4811/27/18 18:26pCi/g0.2730.500

RL MDC

0.491

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 15:48 11.891.431.285.71Thorium-234

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-31847-9Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-232Client Sample ID: CA-03
Matrix: SolidDate Collected: 11/09/18 10:00

Date Received: 11/15/18 13:50

Ac-228 2.10 0.356 0.415 0.352 pCi/g 11/27/18 18:26 12/18/18 15:48 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 8.97 0.491 1.05 0.273 pCi/g 11/27/18 18:26 12/18/18 15:48 1

K-40 11.5 1.59 1.98 0.581 pCi/g 11/27/18 18:26 12/18/18 15:48 1

Pb-210 7.73 2.97 3.11 3.74 pCi/g 11/27/18 18:26 12/18/18 15:48 1

Pb-212 1.52 0.195 0.278 0.238 pCi/g 11/27/18 18:26 12/18/18 15:48 1

Pb-214 9.29 0.450 1.06 0.362 pCi/g 11/27/18 18:26 12/18/18 15:48 1

Tl-208 0.585 0.141 0.154 0.135 pCi/g 11/27/18 18:26 12/18/18 15:48 1

U-238 5.71 1.28 1.43 1.89 pCi/g 11/27/18 18:26 12/18/18 15:48 1

Lab Sample ID: 160-31847-233Client Sample ID: CA-04
Matrix: SolidDate Collected: 11/09/18 09:45

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.18

(2σ+/-)

0.345

(2σ+/-)

112/18/18 15:5011/27/18 18:26pCi/g0.1750.500

RL MDC

0.260

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 15:50 11.430.7950.786U1.11Thorium-234

Ac-228 1.97 0.285 0.349 0.161 pCi/g 11/27/18 18:26 12/18/18 15:50 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 2.18 0.260 0.345 0.175 pCi/g 11/27/18 18:26 12/18/18 15:50 1

K-40 8.52 1.29 1.56 0.646 pCi/g 11/27/18 18:26 12/18/18 15:50 1

Pb-212 1.67 0.166 0.273 0.150 pCi/g 11/27/18 18:26 12/18/18 15:50 1

Pb-214 2.19 0.239 0.330 0.221 pCi/g 11/27/18 18:26 12/18/18 15:50 1

Tl-208 0.600 0.109 0.125 0.0806 pCi/g 11/27/18 18:26 12/18/18 15:50 1

Lab Sample ID: 160-31847-234Client Sample ID: CA-05
Matrix: SolidDate Collected: 11/09/18 10:33

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.923

(2σ+/-)

0.223

(2σ+/-)

112/18/18 16:5611/27/18 18:26pCi/g0.2180.500

RL MDC

0.203

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 16:56 11.380.7510.744U0.893Thorium-234

Ac-228 2.25 0.270 0.353 0.185 pCi/g 11/27/18 18:26 12/18/18 16:56 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.923 0.203 0.223 0.218 pCi/g 11/27/18 18:26 12/18/18 16:56 1

K-40 9.50 1.61 1.87 0.714 pCi/g 11/27/18 18:26 12/18/18 16:56 1

Pb-212 2.28 0.186 0.302 0.132 pCi/g 11/27/18 18:26 12/18/18 16:56 1

Pb-214 1.22 0.194 0.231 0.188 pCi/g 11/27/18 18:26 12/18/18 16:56 1

Tl-208 0.737 0.131 0.151 0.0917 pCi/g 11/27/18 18:26 12/18/18 16:56 1
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Client Sample Results
TestAmerica Job ID: 160-31847-9Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-235Client Sample ID: CA-06
Matrix: SolidDate Collected: 11/09/18 10:51

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 3.42

(2σ+/-)

0.501

(2σ+/-)

112/18/18 16:5611/27/18 18:26pCi/g0.1820.500

RL MDC

0.353

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 16:56 11.410.8500.8221.94Thorium-234

Ac-228 1.90 0.312 0.367 0.219 pCi/g 11/27/18 18:26 12/18/18 16:56 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 3.42 0.353 0.501 0.182 pCi/g 11/27/18 18:26 12/18/18 16:56 1

K-40 12.3 1.87 2.25 0.697 pCi/g 11/27/18 18:26 12/18/18 16:56 1

Pb-212 1.61 0.178 0.275 0.154 pCi/g 11/27/18 18:26 12/18/18 16:56 1

Pb-214 3.18 0.299 0.445 0.259 pCi/g 11/27/18 18:26 12/18/18 16:56 1

Tl-208 0.531 0.122 0.134 0.0987 pCi/g 11/27/18 18:26 12/18/18 16:56 1

Lab Sample ID: 160-31847-236Client Sample ID: CA-07
Matrix: SolidDate Collected: 11/08/18 13:40

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 3.15

(2σ+/-)

0.452

(2σ+/-)

112/18/18 16:5811/27/18 18:26pCi/g0.3160.500

RL MDC

0.312

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 16:58 11.220.7650.7431.62Thorium-234

Ac-228 1.64 0.295 0.340 0.239 pCi/g 11/27/18 18:26 12/18/18 16:58 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 3.15 0.312 0.452 0.316 pCi/g 11/27/18 18:26 12/18/18 16:58 1

K-40 7.75 1.25 1.48 0.547 pCi/g 11/27/18 18:26 12/18/18 16:58 1

Pb-212 1.45 0.161 0.248 0.187 pCi/g 11/27/18 18:26 12/18/18 16:58 1

Pb-214 3.45 0.279 0.454 0.270 pCi/g 11/27/18 18:26 12/18/18 16:58 1

Tl-208 0.625 0.116 0.132 0.0922 pCi/g 11/27/18 18:26 12/18/18 16:58 1

Lab Sample ID: 160-31847-237Client Sample ID: CA-08
Matrix: SolidDate Collected: 11/07/18 08:51

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 54.1

(2σ+/-)

5.74

(2σ+/-)

112/18/18 17:0011/27/18 18:26pCi/g0.4790.500

RL MDC

1.18

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 18:26 12/18/18 17:00 13.814.922.7536.6Thorium-234

Ac-228 2.11 0.620 0.656 0.818 pCi/g 11/27/18 18:26 12/18/18 17:00 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 54.1 1.18 5.74 0.479 pCi/g 11/27/18 18:26 12/18/18 17:00 1
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Client Sample Results
TestAmerica Job ID: 160-31847-9Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-237Client Sample ID: CA-08
Matrix: SolidDate Collected: 11/07/18 08:51

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

K-40 12.9 3.47 3.72 2.95 pCi/g 11/27/18 18:26 12/18/18 17:00 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Pb-210 40.7 8.41 9.67 9.42 pCi/g 11/27/18 18:26 12/18/18 17:00 1

Pb-212 1.76 0.325 0.397 0.485 pCi/g 11/27/18 18:26 12/18/18 17:00 1

Pb-214 56.3 0.917 5.92 0.564 pCi/g 11/27/18 18:26 12/18/18 17:00 1

U-235 4.28 1.49 1.55 1.82 pCi/g 11/27/18 18:26 12/18/18 17:00 1

U-238 36.6 2.75 4.92 3.81 pCi/g 11/27/18 18:26 12/18/18 17:00 1

Lab Sample ID: 160-31847-238Client Sample ID: CA-09
Matrix: SolidDate Collected: 11/06/18 13:50

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 28.6

(2σ+/-)

3.11

(2σ+/-)

112/19/18 06:4811/27/18 23:55pCi/g0.4170.500

RL MDC

0.923

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 23:55 12/19/18 06:48 12.502.231.7512.5Thorium-234

Ac-228 1.50 0.479 0.502 0.606 pCi/g 11/27/18 23:55 12/19/18 06:48 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 28.6 0.923 3.11 0.417 pCi/g 11/27/18 23:55 12/19/18 06:48 1

K-40 15.3 2.73 3.14 1.95 pCi/g 11/27/18 23:55 12/19/18 06:48 1

Pb-210 21.0 4.49 5.12 5.63 pCi/g 11/27/18 23:55 12/19/18 06:48 1

Pb-212 1.36 0.232 0.291 0.326 pCi/g 11/27/18 23:55 12/19/18 06:48 1

Pb-214 28.3 0.810 3.05 0.581 pCi/g 11/27/18 23:55 12/19/18 06:48 1

Tl-208 0.546 0.214 0.221 0.207 pCi/g 11/27/18 23:55 12/19/18 06:48 1

U-238 12.5 1.75 2.23 2.50 pCi/g 11/27/18 23:55 12/19/18 06:48 1

Lab Sample ID: 160-31847-239Client Sample ID: CA-10
Matrix: SolidDate Collected: 11/06/18 15:15

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.68

(2σ+/-)

0.290

(2σ+/-)

112/19/18 06:4911/27/18 23:55pCi/g0.1600.500

RL MDC

0.231

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 23:55 12/19/18 06:49 11.290.8400.8271.34Thorium-234

Ac-228 2.03 0.300 0.365 0.130 pCi/g 11/27/18 23:55 12/19/18 06:49 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.33 0.833 0.868 0.765 pCi/g 11/27/18 23:55 12/19/18 06:49 1

Bi-214 1.68 0.231 0.290 0.160 pCi/g 11/27/18 23:55 12/19/18 06:49 1

K-40 5.05 1.07 1.19 0.815 pCi/g 11/27/18 23:55 12/19/18 06:49 1

Pb-212 1.76 0.171 0.285 0.175 pCi/g 11/27/18 23:55 12/19/18 06:49 1
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Client Sample Results
TestAmerica Job ID: 160-31847-9Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-239Client Sample ID: CA-10
Matrix: SolidDate Collected: 11/06/18 15:15

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Pb-214 1.71 0.211 0.276 0.203 pCi/g 11/27/18 23:55 12/19/18 06:49 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Tl-208 0.660 0.117 0.135 0.0937 pCi/g 11/27/18 23:55 12/19/18 06:49 1

Lab Sample ID: 160-31847-240Client Sample ID: CA-11
Matrix: SolidDate Collected: 11/06/18 16:00

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.47

(2σ+/-)

0.313

(2σ+/-)

112/19/18 06:4911/27/18 23:55pCi/g0.2080.500

RL MDC

0.263

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 23:55 12/19/18 06:49 11.760.9590.946U1.27Thorium-234

Ac-228 2.26 0.303 0.399 0.115 pCi/g 11/27/18 23:55 12/19/18 06:49 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.50 0.968 1.05 0.622 pCi/g 11/27/18 23:55 12/19/18 06:49 1

Bi-214 1.47 0.263 0.313 0.208 pCi/g 11/27/18 23:55 12/19/18 06:49 1

K-40 8.30 1.63 1.89 1.08 pCi/g 11/27/18 23:55 12/19/18 06:49 1

Pb-212 1.93 0.205 0.306 0.198 pCi/g 11/27/18 23:55 12/19/18 06:49 1

Pb-214 1.85 0.236 0.318 0.263 pCi/g 11/27/18 23:55 12/19/18 06:49 1

Tl-208 0.776 0.158 0.182 0.124 pCi/g 11/27/18 23:55 12/19/18 06:49 1

Lab Sample ID: 160-31847-241Client Sample ID: CA-12
Matrix: SolidDate Collected: 11/06/18 14:33

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 9.66

(2σ+/-)

1.15

(2σ+/-)

112/19/18 06:5011/27/18 23:55pCi/g0.2620.500

RL MDC

0.555

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 23:55 12/19/18 06:50 12.101.551.405.91Thorium-234

Ac-228 1.95 0.374 0.423 0.429 pCi/g 11/27/18 23:55 12/19/18 06:50 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 9.66 0.555 1.15 0.262 pCi/g 11/27/18 23:55 12/19/18 06:50 1

K-40 16.1 2.04 2.62 0.901 pCi/g 11/27/18 23:55 12/19/18 06:50 1

Other Detected 

Radionuclide

None pCi/g 11/27/18 23:55 12/19/18 06:50 1

Pb-210 12.3 3.86 4.12 4.45 pCi/g 11/27/18 23:55 12/19/18 06:50 1

Pb-212 1.43 0.188 0.264 0.221 pCi/g 11/27/18 23:55 12/19/18 06:50 1

Pb-214 10.9 0.422 1.21 0.293 pCi/g 11/27/18 23:55 12/19/18 06:50 1

Tl-208 0.409 0.111 0.119 0.111 pCi/g 11/27/18 23:55 12/19/18 06:50 1

U-238 5.91 1.40 1.55 2.10 pCi/g 11/27/18 23:55 12/19/18 06:50 1
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Client Sample Results
TestAmerica Job ID: 160-31847-9Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-242Client Sample ID: CA-13
Matrix: SolidDate Collected: 11/06/18 11:05

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.667

(2σ+/-)

0.186

(2σ+/-)

112/19/18 06:5011/27/18 23:55pCi/g0.1390.500

RL MDC

0.173

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 23:55 12/19/18 06:50 11.851.101.10U-0.127Thorium-234

Ac-228 1.65 0.248 0.299 0.193 pCi/g 11/27/18 23:55 12/19/18 06:50 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.667 0.173 0.186 0.139 pCi/g 11/27/18 23:55 12/19/18 06:50 1

K-40 17.5 1.90 2.61 0.577 pCi/g 11/27/18 23:55 12/19/18 06:50 1

Pb-212 1.27 0.146 0.221 0.159 pCi/g 11/27/18 23:55 12/19/18 06:50 1

Pb-214 0.838 0.166 0.187 0.142 pCi/g 11/27/18 23:55 12/19/18 06:50 1

Ra-228 1.65 0.248 0.299 0.193 pCi/g 11/27/18 23:55 12/19/18 06:50 1

Th-228 1.27 0.146 0.221 0.159 pCi/g 11/27/18 23:55 12/19/18 06:50 1

Tl-208 0.557 0.102 0.117 0.0746 pCi/g 11/27/18 23:55 12/19/18 06:50 1

Lab Sample ID: 160-31847-243Client Sample ID: CA-14
Matrix: SolidDate Collected: 11/03/18 11:15

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.476

(2σ+/-)

0.182

(2σ+/-)

112/19/18 06:5211/27/18 23:55pCi/g0.1880.500

RL MDC

0.176

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 23:55 12/19/18 06:52 10.7990.4950.490U0.625Thorium-234

Ac-228 0.762 0.213 0.227 0.214 pCi/g 11/27/18 23:55 12/19/18 06:52 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.476 0.176 0.182 0.188 pCi/g 11/27/18 23:55 12/19/18 06:52 1

K-40 8.99 1.56 1.81 0.654 pCi/g 11/27/18 23:55 12/19/18 06:52 1

Pb-212 0.556 0.103 0.125 0.0948 pCi/g 11/27/18 23:55 12/19/18 06:52 1

Pb-214 0.657 0.133 0.149 0.141 pCi/g 11/27/18 23:55 12/19/18 06:52 1

Tl-208 0.142 0.0536 0.0556 0.0435 pCi/g 11/27/18 23:55 12/19/18 06:52 1

Lab Sample ID: 160-31847-244Client Sample ID: CA-15
Matrix: SolidDate Collected: 11/04/18 13:15

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.92

(2σ+/-)

0.464

(2σ+/-)

112/19/18 06:5011/27/18 23:55pCi/g0.3720.500

RL MDC

0.357

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 23:55 12/19/18 06:50 11.440.9570.9311.99Thorium-234
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Client Sample Results
TestAmerica Job ID: 160-31847-9Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-244Client Sample ID: CA-15
Matrix: SolidDate Collected: 11/04/18 13:15

Date Received: 11/15/18 13:50

Ac-228 2.03 0.310 0.372 0.247 pCi/g 11/27/18 23:55 12/19/18 06:50 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 2.92 0.357 0.464 0.372 pCi/g 11/27/18 23:55 12/19/18 06:50 1

K-40 12.6 1.83 2.23 0.706 pCi/g 11/27/18 23:55 12/19/18 06:50 1

Pb-210 6.71 2.82 2.94 3.25 pCi/g 11/27/18 23:55 12/19/18 06:50 1

Pb-212 1.67 0.169 0.243 0.152 pCi/g 11/27/18 23:55 12/19/18 06:50 1

Pb-214 3.42 0.326 0.476 0.226 pCi/g 11/27/18 23:55 12/19/18 06:50 1

Tl-208 0.664 0.134 0.150 0.114 pCi/g 11/27/18 23:55 12/19/18 06:50 1

Lab Sample ID: 160-31847-257Client Sample ID: DUP-13
Matrix: SolidDate Collected: 11/14/18 00:00

Date Received: 11/15/18 13:50

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.67

(2σ+/-)

0.276

(2σ+/-)

112/19/18 08:2011/27/18 23:55pCi/g0.1770.500

RL MDC

0.215

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/18 23:55 12/19/18 08:20 12.500.9640.963U-0.334Thorium-234

Ac-228 1.57 0.314 0.352 0.212 pCi/g 11/27/18 23:55 12/19/18 08:20 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.67 0.215 0.276 0.177 pCi/g 11/27/18 23:55 12/19/18 08:20 1

K-40 6.58 1.15 1.33 0.521 pCi/g 11/27/18 23:55 12/19/18 08:20 1

Pb-212 1.78 0.171 0.287 0.168 pCi/g 11/27/18 23:55 12/19/18 08:20 1

Pb-214 1.90 0.218 0.294 0.178 pCi/g 11/27/18 23:55 12/19/18 08:20 1

Tl-208 0.722 0.113 0.135 0.0805 pCi/g 11/27/18 23:55 12/19/18 08:20 1
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QC Sample Results
TestAmerica Job ID: 160-31847-9Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-402938/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406232 Prep Batch: 402938

Radium-226

Analyte

U 112/18/18 14:2011/27/18 18:26pCi/g0.338

MDC

0.500

RL

0.1050.105

(2σ+/-) (2σ+/-)

MB

-0.06104

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/18/18 14:2011/27/18 18:26pCi/g1.230.5590.556U-0.4914Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/27/18 18:26 12/18/18 14:20 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-402938/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406235 Prep Batch: 402938

Americium-241

Analyte

130-709491.4196.7 9.63 1.26

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 28.0 27.55 2.95 0.276 pCi/g 98 70 - 130

Cobalt-60 12.3 12.10 1.27 0.103 pCi/g 98 70 - 130

Client Sample ID: DuplicateLab Sample ID: 160-31847-A-211-C DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406228 Prep Batch: 402938

Radium-226

Analyte

20.900.98741.14 0.232 0.500 0.181

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 -0.529 U 0.7940 U 0.762 1.23 pCi/g 2.06 2

Ac-228 20.082.0322.05 0.358 0.114

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-214 1.14 0.9874 0.232 0.181 pCi/g 0.90 2

K-40 14.3 11.36 2.07 0.631 pCi/g 1.82 2

Pb-212 1.84 1.566 0.261 0.137 pCi/g 1.45 2

Pb-214 1.27 1.019 0.202 0.189 pCi/g 1.55 2

Tl-208 0.614 0.6401 0.121 0.0434 pCi/g 0.28 2

Client Sample ID: Method BlankLab Sample ID: MB 160-403043/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406527 Prep Batch: 403043

Radium-226

Analyte

U 112/19/18 06:4811/27/18 23:55pCi/g0.385

MDC

0.500

RL

0.1820.182

(2σ+/-) (2σ+/-)

MB

-0.1391

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/19/18 06:4811/27/18 23:55pCi/g1.040.6120.612U0.1451Thorium-234
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QC Sample Results
TestAmerica Job ID: 160-31847-9Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 160-403043/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406527 Prep Batch: 403043

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/27/18 23:55 12/19/18 06:48 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-403043/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406526 Prep Batch: 403043

Americium-241

Analyte

130-7010298.3696.7 11.6 1.32

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 28.0 30.67 3.22 0.271 pCi/g 110 70 - 130

Cobalt-60 12.3 13.20 1.38 0.156 pCi/g 107 70 - 130

Client Sample ID: CA-09Lab Sample ID: 160-31847-238 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 406527 Prep Batch: 403043

Radium-226

Analyte

20.6227.2528.6 2.93 0.500 0.335

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 12.5 12.98 2.26 2.54 pCi/g 0.29 2

Ac-228 20.721.7651.50 0.551 0.648

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-214 28.6 27.25 2.93 0.335 pCi/g 0.62 2

K-40 15.3 15.52 2.91 1.71 pCi/g 0.12 2

Pa-234m 41.0 41.15 21.2 18.7 pCi/g 0.01 2

Pb-210 21.0 21.93 5.77 5.75 pCi/g 0.25 2

Pb-212 1.36 1.478 0.285 0.294 pCi/g 0.57 2

Pb-214 28.3 29.03 3.08 0.431 pCi/g 0.35 2

Tl-208 0.546 0.5690 0.192 0.178 pCi/g 0.16 2

U-238 12.5 12.98 2.26 2.54 pCi/g 0.29 2

TestAmerica St. Louis
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QC Association Summary
TestAmerica Job ID: 160-31847-9Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Rad

Leach Batch: 402356

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-31847-230 CA-01 Total/NA

Solid Dry and Grind160-31847-231 CA-02 Total/NA

Solid Dry and Grind160-31847-232 CA-03 Total/NA

Solid Dry and Grind160-31847-233 CA-04 Total/NA

Solid Dry and Grind160-31847-234 CA-05 Total/NA

Solid Dry and Grind160-31847-235 CA-06 Total/NA

Solid Dry and Grind160-31847-236 CA-07 Total/NA

Solid Dry and Grind160-31847-237 CA-08 Total/NA

Solid Dry and Grind160-31847-238 CA-09 Total/NA

Solid Dry and Grind160-31847-239 CA-10 Total/NA

Solid Dry and Grind160-31847-240 CA-11 Total/NA

Solid Dry and Grind160-31847-241 CA-12 Total/NA

Solid Dry and Grind160-31847-242 CA-13 Total/NA

Solid Dry and Grind160-31847-243 CA-14 Total/NA

Solid Dry and Grind160-31847-244 CA-15 Total/NA

Solid Dry and Grind160-31847-257 DUP-13 Total/NA

Solid Dry and Grind160-31847-238 DU CA-09 Total/NA

Solid Dry and Grind160-31847-A-211-C DU Duplicate Total/NA

Prep Batch: 402938

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 402356160-31847-230 CA-01 Total/NA

Solid Fill_Geo-21 402356160-31847-231 CA-02 Total/NA

Solid Fill_Geo-21 402356160-31847-232 CA-03 Total/NA

Solid Fill_Geo-21 402356160-31847-233 CA-04 Total/NA

Solid Fill_Geo-21 402356160-31847-234 CA-05 Total/NA

Solid Fill_Geo-21 402356160-31847-235 CA-06 Total/NA

Solid Fill_Geo-21 402356160-31847-236 CA-07 Total/NA

Solid Fill_Geo-21 402356160-31847-237 CA-08 Total/NA

Solid Fill_Geo-21MB 160-402938/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-402938/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 402356160-31847-A-211-C DU Duplicate Total/NA

Prep Batch: 403043

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 402356160-31847-238 CA-09 Total/NA

Solid Fill_Geo-21 402356160-31847-239 CA-10 Total/NA

Solid Fill_Geo-21 402356160-31847-240 CA-11 Total/NA

Solid Fill_Geo-21 402356160-31847-241 CA-12 Total/NA

Solid Fill_Geo-21 402356160-31847-242 CA-13 Total/NA

Solid Fill_Geo-21 402356160-31847-243 CA-14 Total/NA

Solid Fill_Geo-21 402356160-31847-244 CA-15 Total/NA

Solid Fill_Geo-21 402356160-31847-257 DUP-13 Total/NA

Solid Fill_Geo-21MB 160-403043/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-403043/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 402356160-31847-238 DU CA-09 Total/NA

TestAmerica St. Louis
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Lab Chronicle
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 160-31847-9
Project/Site: Cameron Area Mine Sites - En Pro Holding

Client Sample ID: CA-01 Lab Sample ID: 160-31847-230
Matrix: SolidDate Collected: 11/08/18 14:10

Date Received: 11/15/18 13:50

Leach Dry and Grind 11/23/18 19:39 CMA402356 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep Fill_Geo-21 402938 11/27/18 18:26 CMA TAL SLTotal/NA

Analysis 901.1 1 406233 12/18/18 15:48 KLS TAL SLTotal/NA

Client Sample ID: CA-02 Lab Sample ID: 160-31847-231
Matrix: SolidDate Collected: 11/08/18 15:15

Date Received: 11/15/18 13:50

Leach Dry and Grind 11/23/18 19:39 CMA402356 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep Fill_Geo-21 402938 11/27/18 18:26 CMA TAL SLTotal/NA

Analysis 901.1 1 406231 12/18/18 15:50 KLS TAL SLTotal/NA

Client Sample ID: CA-03 Lab Sample ID: 160-31847-232
Matrix: SolidDate Collected: 11/09/18 10:00

Date Received: 11/15/18 13:50

Leach Dry and Grind 11/23/18 19:39 CMA402356 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep Fill_Geo-21 402938 11/27/18 18:26 CMA TAL SLTotal/NA

Analysis 901.1 1 406232 12/18/18 15:48 KLS TAL SLTotal/NA

Client Sample ID: CA-04 Lab Sample ID: 160-31847-233
Matrix: SolidDate Collected: 11/09/18 09:45

Date Received: 11/15/18 13:50

Leach Dry and Grind 11/23/18 19:39 CMA402356 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep Fill_Geo-21 402938 11/27/18 18:26 CMA TAL SLTotal/NA

Analysis 901.1 1 406235 12/18/18 15:50 KLS TAL SLTotal/NA

Client Sample ID: CA-05 Lab Sample ID: 160-31847-234
Matrix: SolidDate Collected: 11/09/18 10:33

Date Received: 11/15/18 13:50

Leach Dry and Grind 11/23/18 19:39 CMA402356 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep Fill_Geo-21 402938 11/27/18 18:26 CMA TAL SLTotal/NA

Analysis 901.1 1 406230 12/18/18 16:56 KLS TAL SLTotal/NA

TestAmerica St. Louis
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Lab Chronicle
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 160-31847-9
Project/Site: Cameron Area Mine Sites - En Pro Holding

Client Sample ID: CA-06 Lab Sample ID: 160-31847-235
Matrix: SolidDate Collected: 11/09/18 10:51

Date Received: 11/15/18 13:50

Leach Dry and Grind 11/23/18 19:39 CMA402356 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep Fill_Geo-21 402938 11/27/18 18:26 CMA TAL SLTotal/NA

Analysis 901.1 1 406228 12/18/18 16:56 KLS TAL SLTotal/NA

Client Sample ID: CA-07 Lab Sample ID: 160-31847-236
Matrix: SolidDate Collected: 11/08/18 13:40

Date Received: 11/15/18 13:50

Leach Dry and Grind 11/23/18 19:39 CMA402356 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep Fill_Geo-21 402938 11/27/18 18:26 CMA TAL SLTotal/NA

Analysis 901.1 1 406227 12/18/18 16:58 KLS TAL SLTotal/NA

Client Sample ID: CA-08 Lab Sample ID: 160-31847-237
Matrix: SolidDate Collected: 11/07/18 08:51

Date Received: 11/15/18 13:50

Leach Dry and Grind 11/23/18 19:39 CMA402356 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep Fill_Geo-21 402938 11/27/18 18:26 CMA TAL SLTotal/NA

Analysis 901.1 1 406229 12/18/18 17:00 KLS TAL SLTotal/NA

Client Sample ID: CA-09 Lab Sample ID: 160-31847-238
Matrix: SolidDate Collected: 11/06/18 13:50

Date Received: 11/15/18 13:50

Leach Dry and Grind 11/23/18 19:39 CMA402356 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep Fill_Geo-21 403043 11/27/18 23:55 CMA TAL SLTotal/NA

Analysis 901.1 1 406518 12/19/18 06:48 KLS TAL SLTotal/NA

Client Sample ID: CA-10 Lab Sample ID: 160-31847-239
Matrix: SolidDate Collected: 11/06/18 15:15

Date Received: 11/15/18 13:50

Leach Dry and Grind 11/23/18 19:39 CMA402356 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep Fill_Geo-21 403043 11/27/18 23:55 CMA TAL SLTotal/NA

Analysis 901.1 1 406519 12/19/18 06:49 KLS TAL SLTotal/NA

TestAmerica St. Louis
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Lab Chronicle
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 160-31847-9
Project/Site: Cameron Area Mine Sites - En Pro Holding

Client Sample ID: CA-11 Lab Sample ID: 160-31847-240
Matrix: SolidDate Collected: 11/06/18 16:00

Date Received: 11/15/18 13:50

Leach Dry and Grind 11/23/18 19:39 CMA402356 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep Fill_Geo-21 403043 11/27/18 23:55 CMA TAL SLTotal/NA

Analysis 901.1 1 406512 12/19/18 06:49 KLS TAL SLTotal/NA

Client Sample ID: CA-12 Lab Sample ID: 160-31847-241
Matrix: SolidDate Collected: 11/06/18 14:33

Date Received: 11/15/18 13:50

Leach Dry and Grind 11/23/18 19:39 CMA402356 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep Fill_Geo-21 403043 11/27/18 23:55 CMA TAL SLTotal/NA

Analysis 901.1 1 406515 12/19/18 06:50 KLS TAL SLTotal/NA

Client Sample ID: CA-13 Lab Sample ID: 160-31847-242
Matrix: SolidDate Collected: 11/06/18 11:05

Date Received: 11/15/18 13:50

Leach Dry and Grind 11/23/18 19:39 CMA402356 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep Fill_Geo-21 403043 11/27/18 23:55 CMA TAL SLTotal/NA

Analysis 901.1 1 406514 12/19/18 06:50 KLS TAL SLTotal/NA

Client Sample ID: CA-14 Lab Sample ID: 160-31847-243
Matrix: SolidDate Collected: 11/03/18 11:15

Date Received: 11/15/18 13:50

Leach Dry and Grind 11/23/18 19:39 CMA402356 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep Fill_Geo-21 403043 11/27/18 23:55 CMA TAL SLTotal/NA

Analysis 901.1 1 406513 12/19/18 06:52 KLS TAL SLTotal/NA

Client Sample ID: CA-15 Lab Sample ID: 160-31847-244
Matrix: SolidDate Collected: 11/04/18 13:15

Date Received: 11/15/18 13:50

Leach Dry and Grind 11/23/18 19:39 CMA402356 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep Fill_Geo-21 403043 11/27/18 23:55 CMA TAL SLTotal/NA

Analysis 901.1 1 406516 12/19/18 06:50 KLS TAL SLTotal/NA

TestAmerica St. Louis
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Lab Chronicle
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 160-31847-9
Project/Site: Cameron Area Mine Sites - En Pro Holding

Client Sample ID: DUP-13 Lab Sample ID: 160-31847-257
Matrix: SolidDate Collected: 11/14/18 00:00

Date Received: 11/15/18 13:50

Leach Dry and Grind 11/23/18 19:44 CMA402356 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep Fill_Geo-21 403043 11/27/18 23:55 CMA TAL SLTotal/NA

Analysis 901.1 1 406518 12/19/18 08:20 KLS TAL SLTotal/NA

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Accreditation/Certification Summary
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 160-31847-9
Project/Site: Cameron Area Mine Sites - En Pro Holding

Laboratory: TestAmerica St. Louis
All accreditations/certifications held by this laboratory are listed.  Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number Expiration Date

Alaska MO0005410State Program 06-30-19

ANAB DoD ELAP L2305 04-06-19

Arizona State Program 9 AZ0813 12-08-19

California State Program 9 2886 06-30-19

Connecticut State Program 1 PH-0241 03-31-19

Florida NELAP 4 E87689 06-30-19

Illinois NELAP 5 200023 11-30-18 *

Iowa State Program 7 373 12-01-18 *

Kansas NELAP 7 E-10236 10-31-19

Kentucky (DW) State Program 4 90125 12-31-18 *

Louisiana NELAP 6 04080 06-30-19

Louisiana (DW) NELAP 6 LA180017 12-31-18 *

Maryland State Program 3 310 09-30-19

Michigan State Program 5 9005 06-30-19

Missouri State Program 7 780 06-30-19

Nevada State Program 9 MO000542018-1 07-31-19

New Jersey NELAP 2 MO002 06-30-19

New York NELAP 2 11616 03-31-19

North Dakota State Program 8 R207 06-30-19

NRC NRC 24-24817-01 12-31-22

Oklahoma State Program 6 9997 08-31-19

Pennsylvania NELAP 3 68-00540 02-28-19 *

South Carolina State Program 4 85002001 06-30-19

Texas NELAP 6 T104704193-18-12 07-31-19

US Fish & Wildlife Federal 058448 07-31-19

USDA Federal P330-17-0028 02-02-20

Utah NELAP 8 MO000542018-10 07-31-19

Virginia NELAP 3 460230 06-14-19

Washington State Program 10 C592 08-30-19

West Virginia DEP State Program 3 381 08-31-19

TestAmerica St. Louis

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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Method Summary
TestAmerica Job ID: 160-31847-9Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method Method Description LaboratoryProtocol

EPA901.1 Radium-226 & Other Gamma Emitters (GS) TAL SL

NoneDry and Grind Preparation, Dry and Grind TAL SL

NoneFill_Geo-21 Fill Geometry, 21-Day In-Growth TAL SL

Protocol References:

EPA = US Environmental Protection Agency

None = None

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-31847-9Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-31847-230 CA-01 Solid 11/08/18 14:10 11/15/18 13:50

160-31847-231 CA-02 Solid 11/08/18 15:15 11/15/18 13:50

160-31847-232 CA-03 Solid 11/09/18 10:00 11/15/18 13:50

160-31847-233 CA-04 Solid 11/09/18 09:45 11/15/18 13:50

160-31847-234 CA-05 Solid 11/09/18 10:33 11/15/18 13:50

160-31847-235 CA-06 Solid 11/09/18 10:51 11/15/18 13:50

160-31847-236 CA-07 Solid 11/08/18 13:40 11/15/18 13:50

160-31847-237 CA-08 Solid 11/07/18 08:51 11/15/18 13:50

160-31847-238 CA-09 Solid 11/06/18 13:50 11/15/18 13:50

160-31847-239 CA-10 Solid 11/06/18 15:15 11/15/18 13:50

160-31847-240 CA-11 Solid 11/06/18 16:00 11/15/18 13:50

160-31847-241 CA-12 Solid 11/06/18 14:33 11/15/18 13:50

160-31847-242 CA-13 Solid 11/06/18 11:05 11/15/18 13:50

160-31847-243 CA-14 Solid 11/03/18 11:15 11/15/18 13:50

160-31847-244 CA-15 Solid 11/04/18 13:15 11/15/18 13:50

160-31847-257 DUP-13 Solid 11/14/18 00:00 11/15/18 13:50

TestAmerica St. Louis
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Quantitation Limit Exceptions Summary
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 160-31847-9
Project/Site: Cameron Area Mine Sites - En Pro Holding

Method Lab PQLClient RLUnitsAnalyteMatrix

The requested project specific reporting limits listed below were less than laboratory standard quantitation limits (PQL) but 
greater than or equal to the laboratory method detection limits (MDL). It must be noted that results reported below lab standard
quantitation limits may result in false positive/false negative values and less accurate quantitation. Routine laboratory 
procedures do not indicate corrective action for detections below the laboratory's PQL.

901.1 1.00.500pCi/gRadium-226Solid

TestAmerica St. Louis
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-31847-9TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Gamma Ampuole_00001 Americium-241 9.4429 Bq0.9986 
Source

0.9986 g04/01/59 02/23/11Source A_00001 water, Lot 79670-334

Cd-109 132.909 Bq
Ce-139 4.4538 Bq
Cesium-137 3.7296 Bq
Co-57 2.9513 Bq
Cobalt-60 6.2002 Bq
Hg-203 9.6996 Bq
Sn-113 7.6266 Bq
Y-88 12.712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00001 Americium-241 9.4429 Bq1.0511 
Source

1.0511 g04/01/59 02/23/11Source B_00001 water, Lot 79670-334

Cd-109 132.909 Bq
Ce-139 4.4538 Bq
Cesium-137 3.7296 Bq
Co-57 2.9513 Bq
Cobalt-60 6.2002 Bq
Hg-203 9.6996 Bq
Sn-113 7.6266 Bq
Y-88 12.712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00001 Americium-241 9442.9 Bq1.0148 g 1.0148 g04/01/59 02/23/12Source C_00001 water, Lot 79670-334
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-31847-9TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00001 Americium-241 9442.9 Bq0.9781 g 0.9781 g04/01/59 02/23/11Source D_00001 water, Lot 79670-334
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00001 Americium-241 9442.9 Bq1.0205 g 1.0205 g04/01/59 02/23/11Source E_00001 water, Lot 79670-334
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00003 Americium-241 1846.42 Bq10 mL 2.0327 
mL

01/01/61 02/23/11Source F_00001 water, Lot 83725-334
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-31847-9TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Cd-109 26819.3 Bq
Ce-139 890.424 Bq
Cesium-137 743.562 Bq
Co-57 580.6 Bq
Cobalt-60 1222.38 Bq
Hg-203 1926.02 Bq
Sn-113 1576.93 Bq
Y-88 2572.87 Bq

01/19/61 (Purchased Reagent) Americium-241 9083.6 BqAnalytics, Lot 83725-334.Gamma Ampuole_00003
Cd-109 131939 Bq
Ce-139 4380.5 Bq
Cesium-137 3658 Bq
Co-57 2856.3 Bq
Cobalt-60 6013.6 Bq
Hg-203 9475.2 Bq
Sn-113 7757.8 Bq
Y-88 12657.4 Bq

Gamma Ampuole_00003 Americium-241 1693.09 Bq10 mL 1.8639 g01/01/61 01/01/11Source G_00001 water, Lot 83725-334
Cd-109 24592.1 Bq
Ce-139 816.481 Bq
Cesium-137 681.815 Bq
Co-57 532.386 Bq
Cobalt-60 1120.87 Bq
Hg-203 1766.08 Bq
Sn-113 1445.98 Bq
Y-88 2359.21 Bq

01/19/61 (Purchased Reagent) Americium-241 9083.6 BqAnalytics, Lot 83725-334.Gamma Ampuole_00003
Cd-109 131939 Bq
Ce-139 4380.5 Bq
Cesium-137 3658 Bq
Co-57 2856.3 Bq
Cobalt-60 6013.6 Bq
Hg-203 9475.2 Bq
Sn-113 7757.8 Bq
Y-88 12657.4 Bq

Gamma Ampuole_00003 Americium-241 1924.27 Bq10 mL 2.1184 g01/01/51 01/01/12Source H_00002 wataer, Lot 83725-334
Cd-109 27950 Bq
Ce-139 927.965 Bq
Cesium-137 774.911 Bq
Co-57 605.079 Bq
Cobalt-60 1273.92 Bq
Hg-203 2007.23 Bq
Sn-113 1643.41 Bq
Y-88 2681.34 Bq

01/19/61 (Purchased Reagent) Americium-241 9083.6 BqAnalytics, Lot 83725-334.Gamma Ampuole_00003
Cd-109 131939 Bq
Ce-139 4380.5 Bq
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-31847-9TestAmerica St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Cesium-137 3658 Bq
Co-57 2856.3 Bq
Cobalt-60 6013.6 Bq
Hg-203 9475.2 Bq
Sn-113 7757.8 Bq
Y-88 12657.4 Bq

09/14/19 (Purchased Reagent) Americium-241 219 dpm/gAnalytics, Lot 74139-334Tuna Can LCS_00008
Cesium-137 82.3 dpm/g
Cobalt-60 136 dpm/g

02/03/15 (Purchased Reagent) Americium-241 1164 BqEckert & Ziegler, Lot 81427-334Tuna Can_00002
Cd-109 16063 Bq
Ce-139 546 Bq
Cesium-137 465 Bq
Co-57 357 Bq
Cobalt-60 742 Bq
Hg-203 1208 Bq
Pb-210 15186 Bq
Sn-113 943 Bq
Y-88 1571 Bq

02/09/17 (Purchased Reagent) Americium-241 1164 BqEckert & Ziegler, Lot 90099Tuna Can_00003
Cd-109 16373 Bq
Ce-139 549 Bq
Cesium-137 467 Bq
Co-57 362 Bq
Cobalt-60 735 Bq
Hg-203 1171 Bq
Pb-210 14936 Bq
Sn-113 967 Bq
Y-88 1590 Bq

03/01/16 (Purchased Reagent) Americium-241 1195 BqEckert & Ziegler, Lot 83814-334Tuna Can_00006
Cd-109 16353 Bq
Ce-139 543 Bq
Cesium-137 453 Bq
Co-57 354 Bq
Cobalt-60 745 Bq
Hg-203 1175 Bq
Pb-210 14606 Bq
Sn-113 961 Bq
Y-88 1568 Bq
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Reagent

Gamma Ampuole_00001
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Reagent

Gamma Ampuole_00003
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Reagent

Source A_00001
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Reagent

Source B_00001
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Reagent

Source C_00001
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Reagent

Source D_00001
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Reagent

Source E_00001
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Reagent

Source F_00001
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Reagent

Source G_00001
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Reagent

Source H_00002
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Reagent

Tuna Can LCS_00008
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Reagent

Tuna Can_00002
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Reagent

Tuna Can_00003
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Reagent

Tuna Can_00006
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GAMMA SPECTROSCOPY
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Method 901.1 
Ra-226

Radium-226 & Other Gamma Emitters 
(GS) by Method 901.1
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Prep Batch: 402938
Fill Geometry, 21-Day In-Growth
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Prep Batch: 402938

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:12/18/18  14:20 230MB 160-402938/1-A Ts:
Client ID: Detector: Decay Corrected: NoGV14

Analyte MB Result Count Unc Total Unc Qualifier Unit

Radium-226 -0.06104 0.105 0.105 U pCi/g 0.500 0.338

RL MDC

406232

Anly Batch

Thorium-234 -0.4914 0.556 0.559 U pCi/g 1.23 406232

Other Detected Radionuclides Count Unc Total Unc Qualifier UnitMB Result

Other Detected Radionuclide None pCi/g

MDC

Lab ID: Analyzed: Sigma:12/18/18  14:21 230LCS 160-402938/2-A Ts:
Client ID: Detector: Decay Corrected: NoGV17

Analyte LCS Result Count Unc Total Unc Qualifier Unit

Americium-241 91.41 1.63 9.63 pCi/g 1.26

RL MDC

406235

Anly Batch

Cesium-137 27.55 0.687 2.95 pCi/g 0.276 406235

Cobalt-60 12.10 0.370 1.27 pCi/g 0.103 406235

Lab ID: Analyzed: Sigma:12/18/18  15:47 230160-31847-A-211-C DU Ts:
Client ID: Detector: Decay Corrected: NoGV5

Analyte DU Result Count Unc Total Unc Qualifier Unit

Radium-226 0.9874 0.208 0.232 pCi/g 0.500 0.181

RL MDC

406228

Anly Batch

Thorium-234 0.7940 0.757 0.762 U pCi/g 1.23 406228

Other Detected Radionuclides Count Unc Total Unc Qualifier UnitDU Result

Ac-228 2.032 0.291 0.358 pCi/g 0.114

MDC

Bi-214 0.9874 0.208 0.232 pCi/g 0.181

K-40 11.36 1.71 2.07 pCi/g 0.631

Pb-212 1.566 0.165 0.261 pCi/g 0.137

Pb-214 1.019 0.172 0.202 pCi/g 0.189

Tl-208 0.6401 0.101 0.121 pCi/g 0.0434

Lab ID: Analyzed: Sigma:12/18/18  15:48 230160-31847-230 Ts:
Client ID: Detector: Decay Corrected: NoCA-01 GV9

Analyte  Result Count Unc Total Unc Qualifier Unit

Radium-226 1.32 0.194 0.238 pCi/g 0.500 0.146

RL MDC

406233

Anly Batch

Thorium-234 1.06 0.592 0.604 U pCi/g 1.14 406233

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.70 0.215 0.276 pCi/g 0.131

MDC

Bi-212 2.40 0.602 0.651 pCi/g 0.377

Page 1 of 5 TestAmerica St. Louis
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Prep Batch: 402938

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:12/18/18  15:48 230160-31847-230 Ts:
Client ID: Detector: Decay Corrected: NoCA-01 GV9

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Bi-214 1.32 0.194 0.238 pCi/g 0.146

MDC

K-40 4.98 0.934 1.06 pCi/g 0.598

Pb-212 1.64 0.150 0.259 pCi/g 0.135

Pb-214 1.31 0.143 0.197 pCi/g 0.118

Tl-208 0.611 0.0974 0.116 pCi/g 0.0698

Lab ID: Analyzed: Sigma:12/18/18  15:50 230160-31847-231 Ts:
Client ID: Detector: Decay Corrected: NoCA-02 GV12

Analyte  Result Count Unc Total Unc Qualifier Unit

Radium-226 1.93 0.343 0.395 pCi/g 0.500 0.256

RL MDC

406231

Anly Batch

Thorium-234 0.928 0.819 0.825 U pCi/g 1.67 406231

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.08 0.313 0.377 pCi/g 0.254

MDC

Bi-212 1.97 0.818 0.842 pCi/g 0.774

Bi-214 1.93 0.343 0.395 pCi/g 0.256

K-40 12.8 1.75 2.17 pCi/g 0.831

Pb-212 1.96 0.191 0.280 pCi/g 0.160

Pb-214 1.81 0.269 0.325 pCi/g 0.233

Tl-208 0.600 0.112 0.127 pCi/g 0.0831

Lab ID: Analyzed: Sigma:12/18/18  15:48 230160-31847-232 Ts:
Client ID: Detector: Decay Corrected: NoCA-03 GV14

Analyte  Result Count Unc Total Unc Qualifier Unit

Radium-226 8.97 0.491 1.05 pCi/g 0.500 0.273

RL MDC

406232

Anly Batch

Thorium-234 5.71 1.28 1.43 pCi/g 1.89 406232

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.10 0.356 0.415 pCi/g 0.352

MDC

Bi-214 8.97 0.491 1.05 pCi/g 0.273

K-40 11.5 1.59 1.98 pCi/g 0.581

Pb-210 7.73 2.97 3.11 pCi/g 3.74

Pb-212 1.52 0.195 0.278 pCi/g 0.238

Pb-214 9.29 0.450 1.06 pCi/g 0.362

Tl-208 0.585 0.141 0.154 pCi/g 0.135

U-238 5.71 1.28 1.43 pCi/g 1.89

Page 2 of 5 TestAmerica St. Louis
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Prep Batch: 402938

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:12/18/18  15:50 230160-31847-233 Ts:
Client ID: Detector: Decay Corrected: NoCA-04 GV17

Analyte  Result Count Unc Total Unc Qualifier Unit

Radium-226 2.18 0.260 0.345 pCi/g 0.500 0.175

RL MDC

406235

Anly Batch

Thorium-234 1.11 0.786 0.795 U pCi/g 1.43 406235

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.97 0.285 0.349 pCi/g 0.161

MDC

Bi-214 2.18 0.260 0.345 pCi/g 0.175

K-40 8.52 1.29 1.56 pCi/g 0.646

Pb-212 1.67 0.166 0.273 pCi/g 0.150

Pb-214 2.19 0.239 0.330 pCi/g 0.221

Tl-208 0.600 0.109 0.125 pCi/g 0.0806

Lab ID: Analyzed: Sigma:12/18/18  16:56 230160-31847-234 Ts:
Client ID: Detector: Decay Corrected: NoCA-05 GV2

Analyte  Result Count Unc Total Unc Qualifier Unit

Radium-226 0.923 0.203 0.223 pCi/g 0.500 0.218

RL MDC

406230

Anly Batch

Thorium-234 0.893 0.744 0.751 U pCi/g 1.38 406230

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.25 0.270 0.353 pCi/g 0.185

MDC

Bi-214 0.923 0.203 0.223 pCi/g 0.218

K-40 9.50 1.61 1.87 pCi/g 0.714

Pb-212 2.28 0.186 0.302 pCi/g 0.132

Pb-214 1.22 0.194 0.231 pCi/g 0.188

Tl-208 0.737 0.131 0.151 pCi/g 0.0917

Lab ID: Analyzed: Sigma:12/18/18  16:56 230160-31847-235 Ts:
Client ID: Detector: Decay Corrected: NoCA-06 GV5

Analyte  Result Count Unc Total Unc Qualifier Unit

Radium-226 3.42 0.353 0.501 pCi/g 0.500 0.182

RL MDC

406228

Anly Batch

Thorium-234 1.94 0.822 0.850 pCi/g 1.41 406228

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.90 0.312 0.367 pCi/g 0.219

MDC

Bi-214 3.42 0.353 0.501 pCi/g 0.182

K-40 12.3 1.87 2.25 pCi/g 0.697

Pb-212 1.61 0.178 0.275 pCi/g 0.154

Pb-214 3.18 0.299 0.445 pCi/g 0.259

Page 3 of 5 TestAmerica St. Louis
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Prep Batch: 402938

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:12/18/18  16:56 230160-31847-235 Ts:
Client ID: Detector: Decay Corrected: NoCA-06 GV5

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Tl-208 0.531 0.122 0.134 pCi/g 0.0987

MDC

Lab ID: Analyzed: Sigma:12/18/18  16:58 230160-31847-236 Ts:
Client ID: Detector: Decay Corrected: NoCA-07 GV7

Analyte  Result Count Unc Total Unc Qualifier Unit

Radium-226 3.15 0.312 0.452 pCi/g 0.500 0.316

RL MDC

406227

Anly Batch

Thorium-234 1.62 0.743 0.765 pCi/g 1.22 406227

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.64 0.295 0.340 pCi/g 0.239

MDC

Bi-214 3.15 0.312 0.452 pCi/g 0.316

K-40 7.75 1.25 1.48 pCi/g 0.547

Pb-212 1.45 0.161 0.248 pCi/g 0.187

Pb-214 3.45 0.279 0.454 pCi/g 0.270

Tl-208 0.625 0.116 0.132 pCi/g 0.0922

Lab ID: Analyzed: Sigma:12/18/18  17:00 230160-31847-237 Ts:
Client ID: Detector: Decay Corrected: NoCA-08 GV8

Analyte  Result Count Unc Total Unc Qualifier Unit

Radium-226 54.1 1.18 5.74 pCi/g 0.500 0.479

RL MDC

406229

Anly Batch

Thorium-234 36.6 2.75 4.92 pCi/g 3.81 406229

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.11 0.620 0.656 pCi/g 0.818

MDC

Bi-214 54.1 1.18 5.74 pCi/g 0.479

K-40 12.9 3.47 3.72 pCi/g 2.95

Pb-210 40.7 8.41 9.67 pCi/g 9.42

Pb-212 1.76 0.325 0.397 pCi/g 0.485

Pb-214 56.3 0.917 5.92 pCi/g 0.564

U-235 4.28 1.49 1.55 pCi/g 1.82

U-238 36.6 2.75 4.92 pCi/g 3.81

Page 4 of 5 TestAmerica St. Louis
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Prep Batch: 402938

Gamma Spectroscopy Analysis Detail Report

Quality Control Summary

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorMB Result Qualifier RPD RER DERUnitMethod Blank ID: DER Limit

MB 160-402938/1-A Radium-226 -0.06104 U pCi/g -1.162343
41

MB 160-402938/1-A Thorium-234 -0.4914 U pCi/g -1.759507
62

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorLCS Result Qualifier RPD RER DERUnitLab Control Sample ID: DER Limit

-LCS 160-402938/2-A Americium-241 96.7 91.41 pCi/g 94 70 130 -1.041152
561

-LCS 160-402938/2-A Cesium-137 28.0 27.55 pCi/g 98 70 130 -.2744016
602

-LCS 160-402938/2-A Cobalt-60 12.3 12.10 pCi/g 98 70 130 -.2947549
542

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorDU Result Qualifier RPD RER DERUnitDuplicate ID: DER Limit

160-31847-A-211-C DU Radium-226 1.14 0.9874 pCi/g 14 0.32 0.90 2

160-31847-A-211-C DU Thorium-234 -0.529 0.7940 U pCi/g 999 0.74 2.06 2

Glossary:

Ts = Count Duration, Sample

Page 5 of 5 TestAmerica St. Louis
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-31847-9

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Aldridge, Clarence M

11/27/18  19:48

11/27/18  18:26402938

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

291.18 g 11/27/2018 
19:30

12/18/2018 Tuna CanFill_Geo-21, 
901.1

MB 160-402938/1

341.9 g 11/27/2018 
19:30

12/18/2018 Tuna CanFill_Geo-21, 
901.1

LCS 
160-402938/2

47.0 g 487.7 g 440.7 g 11/27/2018 
19:30

12/18/2018 Tuna CanFill_Geo-21, 
901.1

T160-31847-A-211
-A DU

CA-01 46.6 g 416.4 g 369.8 g 11/27/2018 
19:30

12/18/2018 Tuna CanFill_Geo-21, 
901.1

T160-31847-A-230
-A

CA-02 46.7 g 397.2 g 350.5 g 11/27/2018 
19:30

12/18/2018 Tuna CanFill_Geo-21, 
901.1

T160-31847-A-231
-A

CA-03 46.7 g 430.5 g 383.8 g 11/27/2018 
19:30

12/18/2018 Tuna CanFill_Geo-21, 
901.1

T160-31847-A-232
-A

CA-04 47.0 g 434.2 g 387.2 g 11/27/2018 
19:30

12/18/2018 Tuna CanFill_Geo-21, 
901.1

T160-31847-A-233
-A

CA-05 46.6 g 434.0 g 387.4 g 11/27/2018 
19:30

12/18/2018 Tuna CanFill_Geo-21, 
901.1

T160-31847-A-234
-A

CA-06 46.9 g 445.5 g 398.6 g 11/27/2018 
19:30

12/18/2018 Tuna CanFill_Geo-21, 
901.1

T160-31847-A-235
-A

CA-07 46.4 g 447.5 g 401.1 g 11/27/2018 
19:30

12/18/2018 Tuna CanFill_Geo-21, 
901.1

T160-31847-A-236
-A

CA-08 46.5 g 460.1 g 413.6 g 11/27/2018 
19:30

12/18/2018 Tuna CanFill_Geo-21, 
901.1

T160-31847-A-237
-A

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00008

AnalysisComment

Fill_Geo-21, 
901.1

MB 160-402938/1

# gFill_Geo-21, 
901.1

LCS 
160-402938/2

Rocks/DirtFill_Geo-21, 
901.1

T160-31847-A-211
-A DU

CA-01 Rocks/DirtFill_Geo-21, 
901.1

T160-31847-A-230
-A

CA-02 Rocks/DirtFill_Geo-21, 
901.1

T160-31847-A-231
-A

CA-03 Rocks/DirtFill_Geo-21, 
901.1

T160-31847-A-232
-A

CA-04 Rocks/DirtFill_Geo-21, 
901.1

T160-31847-A-233
-A

CA-05 Rocks/DirtFill_Geo-21, 
901.1

T160-31847-A-234
-A

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-31847-9

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Aldridge, Clarence M

11/27/18  19:48

11/27/18  18:26402938

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00008

AnalysisComment

CA-06 Rocks/DirtFill_Geo-21, 
901.1

T160-31847-A-235
-A

CA-07 Rocks/DirtFill_Geo-21, 
901.1

T160-31847-A-236
-A

CA-08 Rocks/DirtFill_Geo-21, 
901.1

T160-31847-A-237
-A

Batch Notes

Balance ID 1121432711

SOP Number ST-RC-0025 ST-RC-0003

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Test America St. Louis                    Spectrum ID: 14_Gamma_20184263
-----------------------------------------------------------------------------                      
   Sample Description: 402938_Gamma_MB 160-402938~1-A 
             Detector: Detector #14       
             Batch ID: 402938                 
    Work Order Number: Gamma   
           Lot Number: MB 160-402938~1-A
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2018 14:19       Live Time: 1800   sec
     Acquisition Time: 12/18/2018 14:20:01    Real Time: 1801   sec
        Analysis Time: 12/18/2018 14:50       Dead Time: 0.04   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 14_Soil_TunaCan.Clb
  Efficiency Cal Desc: 14_TunaCan_90099_042312
  Efficiency Cal Date: 4/23/2012 11:29
      Energy Cal Date: 2/28/2012 10:48                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 14_2018-11-22_1634.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       4.650E+00           25.8     1.201E+00    1.224E+00    2.285E+00
NA-22      0.000E+00         1.#INF     1.021E-01    1.021E-01    5.320E-01
K-40       1.444E+00          152.3     2.199E+00    2.201E+00    8.253E+00
Sc-46      0.000E+00         1.#INF     1.699E-01    1.699E-01    1.049E+00
CR-51      1.120E+00          128.7     1.442E+00    1.443E+00    5.070E+00
MN-54     -3.403E-02          698.2     2.376E-01    2.376E-01    6.523E-01
FE-59      0.000E+00         1.#INF     1.599E-01    1.599E-01    1.973E+00
Co-56      5.690E-01           37.8     2.151E-01    2.170E-01    6.615E-01
CO-57      5.871E-02          136.6     8.020E-02    8.026E-02    6.223E-01
CO-58     -3.626E-01           93.0     3.371E-01    3.376E-01    1.154E+00
CO-60     -4.774E-02          959.1     4.579E-01    4.579E-01    5.517E-01
ZN-65      0.000E+00         1.#INF     1.278E-01    1.278E-01    2.321E+00
NB-94      3.793E-02          136.6     5.180E-02    5.184E-02    8.875E-01
ZR-95      1.878E-01          184.8     3.470E-01    3.472E-01    1.092E+00
NB-95     -7.949E-03         2580.7     2.051E-01    2.051E-01    8.022E-01
RU-103     1.765E-01           48.4     8.548E-02    8.596E-02    2.729E-01
RH-106    -1.081E+00          233.5     2.524E+00    2.525E+00    6.660E+00
AG-108M   -1.559E-01          160.4     2.500E-01    2.501E-01    6.867E-01
AG-110M    1.751E-01          108.8     1.905E-01    1.907E-01    1.436E+00
SN-113     3.316E-01          130.2     4.319E-01    4.322E-01    1.485E+00
SB-124    -8.952E-02          504.4     4.516E-01    4.516E-01    1.583E+00
SB-125     1.408E+00           24.8     3.498E-01    3.571E-01    7.443E-01
I-131      1.613E-01          131.9     2.127E-01    2.129E-01    5.859E-01
Gd-153     2.171E-01          102.5     2.225E-01    2.229E-01    1.026E+00
Ga-68     -4.469E+00          255.8     1.143E+01    1.143E+01    2.934E+01
Tc-99m     8.415E-02          210.9     1.774E-01    1.775E-01    6.141E-01
BA-133    -5.245E-02          137.9     7.231E-02    7.236E-02    1.229E+00
CS-134     7.518E-02          396.2     2.978E-01    2.979E-01    1.248E+00
CS-137     2.318E-01          107.8     2.499E-01    2.502E-01    8.783E-01
CE-139     1.332E-01          123.1     1.640E-01    1.645E-01    5.645E-01
Ba-140     3.806E-01          201.0     7.650E-01    7.652E-01    2.794E+00
La-140     1.634E-01          110.2     1.800E-01    1.802E-01    1.277E+00
CE-141    -2.902E-01          124.7     3.619E-01    3.622E-01    1.207E+00
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CE-144     0.000E+00         1.#INF     8.607E-01    8.607E-01    5.189E+00
PM-144     2.128E-01           48.6     1.035E-01    1.041E-01    3.282E-01
EU-152     1.104E+00           31.6     3.493E-01    3.541E-01    1.731E+00
EU-154     1.093E+00           31.6     3.456E-01    3.503E-01    1.148E+00
EU-155     1.867E-01          172.2     3.215E-01    3.217E-01    2.415E+00
HF-181     6.648E-02          228.5     1.519E-01    1.519E-01    8.470E-01
Ta-182     6.455E-01           44.7     2.887E-01    2.905E-01    3.129E+00
Hg-203     1.799E-01          118.8     2.137E-01    2.140E-01    7.380E-01
TL-208     5.880E-02          373.3     2.195E-01    2.196E-01    6.853E-01
PM-146     2.102E-01          200.5     4.216E-01    4.218E-01    9.084E-01
Y-88      -5.194E-02         1216.4     6.317E-01    6.317E-01    7.259E-01
Cd-113m    3.981E+02          623.0     2.480E+03    2.480E+03    9.007E+03
Cd-109    -3.186E+00          176.0     5.606E+00    5.609E+00    1.909E+01
Cf-251    -7.082E-01          126.9     8.984E-01    9.006E-01    2.499E+00
Cf-249     1.082E-01          141.1     1.528E-01    1.529E-01    1.542E+00
Sn-126    -4.581E-01          420.9     1.928E+00    1.928E+00    6.751E+00
PB-210    -7.281E+00           89.2     6.496E+00    6.510E+00    2.154E+01
PB-212    -8.292E-01           49.6     4.109E-01    4.144E-01    2.385E+00
PB-214    -9.499E-02           94.5     8.974E-02    8.987E-02    2.069E+00
BI-207    -1.105E-01          404.9     4.476E-01    4.476E-01    1.124E+00
BI-212     2.564E+00          179.3     4.599E+00    4.601E+00    1.621E+01
U-235     -4.888E-01          273.9     1.339E+00    1.339E+00    4.668E+00
BI-214    -6.576E-01           85.9     5.647E-01    5.658E-01    3.645E+00
BI-210M   -2.129E-01          156.6     3.335E-01    3.337E-01    1.166E+00
AC-228     1.333E+00           35.5     4.738E-01    4.786E-01    2.595E+00
TH-227     1.907E-01          982.3     1.873E+00    1.873E+00    5.643E+00
TH-229     1.360E+00          222.3     3.022E+00    3.024E+00    8.692E+00
TH-234    -5.294E+00           56.6     2.994E+00    3.009E+00    1.325E+01
PA-231     4.211E+00          155.1     6.531E+00    6.536E+00    3.104E+01
PA-233     2.949E-01          219.6     6.476E-01    6.478E-01    2.799E+00
PA-234     4.362E-01          213.5     9.314E-01    9.317E-01    3.164E+00
PA-234M   -2.298E+00         1625.5     3.735E+01    3.735E+01    1.250E+02
AM-241     1.010E-01          509.9     5.149E-01    5.149E-01    1.548E+00
Np-237     1.655E+00           71.0     1.175E+00    1.178E+00    3.902E+00
Ir-192    -8.132E-02          242.7     1.973E-01    1.974E-01    7.050E-01
Cs-136    -4.471E-01          106.5     4.763E-01    4.770E-01    1.626E+00
Np-239     3.333E-01          182.6     6.086E-01    6.089E-01    2.105E+00
Nd-147    -2.729E-01          685.6     1.871E+00    1.871E+00    5.145E+00
TL-210     2.004E-01           77.5     1.553E-01    1.557E-01    6.540E-01
Kr-85      0.000E+00         1.#INF     2.785E+01    2.785E+01    3.071E+02
-----------------------------------------------------------------------------
Total      4.262E+02

      Analyst: Joey Sausto
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 2:50:24 PMPage  1
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184263.An1            
                                                                                 
 Sample description                                             
      402938_Gamma_MB 160-402938~1-A                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det14\14_Gamma_20184263.An1

 Acquisition information
        Start time:                 12/18/2018 2:20:01 PM
        Live time:               1800
        Real time:               1801
        Dead time:                  0.04 %
        Detector ID:                   14

 Detector system                                                
      Ge14 SN/11080670                                                
                                                                      

 Calibration
        Filename:                   14_Soil_TunaCan.Clb
      14_TunaCan_90099_042312                                         
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:48:23 AM
             Zero offset:           0.130 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.050E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/23/2012 11:29:47 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.02 %
             Log(Eff):              2.101260E-01 + (-5.951973E-01*Log(E) ) + 
                                    ( -1.605331E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.28 %
             Log(Eff):             -2.391492E+01 + ( 8.828985E+00*Log(E) ) + 
                                    ( -9.371496E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.14keV )
        Stop channel:            8000 (  1999.51keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 2:50:24 PMPage  2
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184263.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2018 2:19:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       14_2018-11-22_1634.PBC
                                                 11/22/2018 4:34:15 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    0 cutoff: 5.00E+01 %

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.54      -12.  89.22   0.75  2.171E-02    46.54   4.250    PBC<MDA PB210 
    59.54        2. 509.90   0.76  3.065E-02    59.54  35.900    PBC<MDA AM241 
    63.29      -12.  85.39   0.77  3.281E-02    63.29   3.810    PBC<MDA TH234 
    86.49       16.  70.99   0.79  4.163E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  7.058E-01 EU155 
    86.54        7. 172.24   0.79  4.164E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  3.156E-01 EU155 
    86.94        7. 180.00   0.79  4.173E-02    86.94   9.040    PBC<MDA Sn126 
    87.57        7. 187.31   0.79  4.186E-02    87.57  37.500    PBC<MDA Sn126 
    92.59      -23.  56.56   0.80  4.279E-02    92.59   5.584    PBC<MDA TH234 
    97.50        7. 102.48   0.80  4.345E-02    97.50  30.000    PBC<MDA Gd153 
    99.50        3. 308.32   0.80  4.365E-02    99.50  15.000    PBC<MDA Np239 
   103.20        2. 570.09   0.81  4.392E-02   103.20  21.800    PBC<MDA Gd153 
   106.13        6. 182.57   0.81  4.406E-02   106.13  22.700    PBC<MDA Np239 
   123.10        9. 124.80   0.83  4.372E-02   123.10  40.790    PBC<MDA EU154 
   136.47        9. 136.61   0.84  4.243E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.042E+00 CO57  
   140.51        6. 210.86   0.85  4.193E-02   140.51  89.300    PBC<MDA Tc99m 
   162.66        5. 201.00   0.87  3.853E-02   162.66   6.220    PBC<MDA Ba140 
   165.85        7. 123.11   0.87  3.872E-02   165.85  79.900    PBC<MDA CE139 
   185.72       27.  22.88   0.89  3.553E-02   185.72  54.000  7.722E-01 U235  
   193.51        4. 222.29   0.90  3.443E-02   193.51   4.400    PBC<MDA TH229 
   244.69        9. 159.15   0.95  2.875E-02   244.69   7.580    PBC<MDA EU152 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 2:50:24 PMPage  3
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184263.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   256.24        1. 982.34   0.96  2.775E-02   256.24   7.000    PBC<MDA TH227 
   263.70        1. 623.03   0.97  2.714E-02   263.70   0.006    PBC<MDA Cd113m
   279.20        7. 118.77   0.99  2.596E-02   279.20  81.460    PBC<MDA Hg203 
   295.09        6. 152.12   1.00  2.487E-02   295.09  19.300    PBC<MDA PB214 
   296.00        5. 190.83   1.00  2.481E-02   296.00  79.000    PBC<MDA TL210 
   300.03        5. 212.62   1.01  2.455E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460    PBC<MDA PA231 
                                               300.18   6.200    PBC<MDA PA233 
   300.07        5. 210.28   1.01  2.455E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  4.549E+00 PA231 
                                               300.18   6.200  1.805E+00 PA233 
   300.18        5. 219.63   1.01  2.454E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  4.550E+00 PA231 
                                               300.18   6.200  1.806E+00 PA233 
   302.65        5. 228.11   1.01  2.438E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  6.165E-01 BA133 
   302.85        5. 236.73   1.01  2.437E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  6.167E-01 BA133 
   304.85        5. 262.29   1.01  2.425E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  3.788E-01 BI210M
   320.08        5. 128.71   1.03  2.334E-02   320.08   9.940    PBC<MDA CR51  
   333.44        5. 141.14   1.04  2.261E-02   333.44  15.510    PBC<MDA Cf249 
   338.32       17.  35.54   1.04  2.235E-02   338.32  12.010    PBC<MDA AC228 
   340.57        4. 204.74   1.05  2.224E-02   340.57  46.900    PBC<MDA Cs136 
   344.29        4. 217.03   1.05  2.205E-02   344.29  26.500    PBC<MDA EU152 
   345.83        4. 228.47   1.05  2.197E-02   345.83  15.070    PBC<MDA HF181 
   351.93       -7. 112.05   1.06  2.167E-02   351.93  37.600    PBC<MDA PB214 
   364.48        5. 131.91   1.07  2.109E-02   364.48  81.700    PBC<MDA I131  
   391.69        8. 130.25   1.09  1.993E-02   391.69  64.000    PBC<MDA SN113 
   427.88        5.  50.37   1.13  1.859E-02   427.88  29.600    PBC<MDA SB125 
   453.88        2. 346.41   1.15  1.774E-02   453.88  65.000    PBC<MDA PM146 
   463.37        5.  44.94   1.16  1.745E-02   463.37  10.470    PBC<MDA SB125 
   477.60       15.  25.82   1.18  1.704E-02   477.60  10.520  4.650E+00 BE7   
   487.02        4. 110.16   1.18  1.677E-02   487.02  45.500    PBC<MDA La140 
   497.05        5.  48.44   1.19  1.650E-02   497.05  90.900    PBC<MDA RU103 
   511.86       10. 106.00   2.46  1.612E-02   511.86  20.000    PBC<MDA RH106 
   563.24        1. 396.15   1.25  1.494E-02   563.24   8.350    PBC<MDA CS134 
   569.47        3. 213.54   1.26  1.481E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.525E+00 PA234 
                                               569.70  97.740  1.280E-01 BI207 
   583.02        1. 373.35   1.27  1.453E-02   583.02  84.500    PBC<MDA TL208 
   635.89       10.  31.62   1.32  1.356E-02   635.89  11.310  3.623E+00 SB125 
   661.66        5. 107.79   1.34  1.313E-02   661.66  85.210    PBC<MDA CS137 
   696.54        5.  48.63   1.37  1.260E-02   696.54  99.000    PBC<MDA PM144 
   724.20        2. 527.05   1.40  1.221E-02   724.20  44.150    PBC<MDA ZR95  
   727.17        4. 179.35   1.40  1.217E-02   727.17   7.550    PBC<MDA BI212 
   747.16        3. 202.16   1.42  1.191E-02   747.16  34.000    PBC<MDA PM146 
   756.73        2. 184.79   1.43  1.179E-02   756.73  54.460    PBC<MDA ZR95  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 2:50:24 PMPage  4
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184263.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   763.94        4. 108.80   1.43  1.170E-02   763.94  22.280    PBC<MDA AG110M
   778.92        2. 266.46   1.44  1.151E-02   778.92  12.940    PBC<MDA EU152 
   785.42        7.  41.11   1.45  1.144E-02   785.42   1.280    PBC<MDA BI212 
   799.60        5.  77.46   1.46  1.127E-02   799.60  98.960    PBC<MDA TL210 
   846.77        4. 117.09   1.50  1.076E-02   846.77  99.935    PBC<MDA Co56  
   871.10        2. 158.44   1.52  1.052E-02   871.10  99.890    PBC<MDA NB94  
   880.53       13.  27.74   1.53  1.042E-02   880.53   6.000  1.155E+01 PA234 
   911.07        2. 209.66   1.55  1.014E-02   911.07  29.000    PBC<MDA AC228 
   964.11       10.  31.62   1.60  9.682E-03   964.11  14.605  3.929E+00 EU152 
   968.97       -1. 681.58   1.60  9.642E-03   968.97  17.460    PBC<MDA AC228 
   996.33       10.  31.62   1.62  9.425E-03   996.33  10.600  5.561E+00 EU154 
  1004.77        1. 501.66   1.63  9.360E-03  1004.77  18.010    PBC<MDA EU154 
  1037.84        7.  37.80   1.65  9.116E-03  1037.84  14.130    PBC<MDA Co56  
  1120.29       -2. 238.17   1.72  8.562E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1189.05        5.  44.72   1.77  8.153E-03  1189.05  16.200    PBC<MDA Ta182 
  1313.00        5.  44.72   1.86  7.514E-03  1313.00  21.000    PBC<MDA TL210 
  1460.83        2. 152.27   1.96  6.879E-03  1460.83  10.670    PBC<MDA K40   
  1596.21        1. 512.87   2.04  6.391E-03  1596.21  95.400    PBC<MDA La140 
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.58    46.54        50.       -12.    -0.007    89.22   0.750s
 TH-227    199.98    50.14        30.        -6.    -0.003   158.99   0.751s
 AM-241    237.55    59.54        36.         2.     0.001   509.90   0.761s
 TH-234    252.55    63.29        60.       -12.    -0.007    85.39   0.765s
 Sn-126    256.52    64.28        62.        -3.    -0.001   420.94   0.766s
 BA-133    323.33    80.99        25.        -5.    -0.003   210.24   0.784s
 Np-237    345.33    86.49        58.        16.     0.009    70.99   0.789s
 EU-155    345.54    86.54        75.         7.     0.004   172.24   0.790s
 Sn-126    347.13    86.94        82.         7.     0.004   180.00   0.790s
 Sn-126    349.65    87.57        89.         7.     0.004   187.31   0.791s
 Cd-109    351.53    88.04       124.        -9.    -0.005   175.96   0.791s
 Nd-147    363.77    91.10       115.        -2.    -0.001   731.99   0.794s
 TH-234    369.72    92.59       136.       -23.    -0.013    56.56   0.796s
 AC-228    372.76    93.35       119.        -7.    -0.004   228.83   0.797s
 Gd-153    389.36    97.50        21.         7.     0.004   102.48   0.801s
 Np-239    397.36    99.50        37.         3.     0.002   308.32   0.803s
 Gd-153    412.15   103.20        64.         2.     0.001   570.09   0.807s
 Np-239    414.15   103.70        66.         0.     0.000  1000.00   0.807 
 EU-155    420.60   105.31        66.         0.     0.000  1000.00   0.809s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 2:50:24 PMPage  5
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184263.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-239    423.87   106.13        57.         6.     0.003   182.57   0.810s
 EU-152    486.45   121.78        61.       -10.    -0.006   110.86   0.826s
 CO-57     487.58   122.06        71.        -4.    -0.002   280.30   0.826s
 EU-154    491.73   123.10        54.         9.     0.005   124.80   0.828s
 HF-181    531.42   133.02        80.         0.     0.000  1000.00   0.838s
 CE-144    533.47   133.54        80.         0.     0.000  1000.00   0.838s
 HF-181    544.52   136.30        80.         0.     0.000  1000.00   0.841s
 CO-57     545.21   136.47        63.         9.     0.005   136.61   0.841s
 Tc-99m    561.35   140.51        64.         6.     0.003   210.86   0.845s
 U-235     574.45   143.79        58.        -4.    -0.002   273.86   0.849s
 CE-141    581.07   145.44        75.       -10.    -0.006   124.72   0.850s
 Ba-140    649.93   162.66        48.         5.     0.003   201.00   0.868s
 CE-139    662.70   165.85        38.         7.     0.004   123.11   0.871s
 Cf-251    705.68   176.60        30.        -8.    -0.004   126.86   0.882s
 U-235     742.15   185.72         3.        27.     0.015    22.88   0.892s
 TH-229    773.30   193.51        20.         4.     0.002   222.29   0.899s
 U-235     820.58   205.33        41.       -12.    -0.007    71.41   0.912s
 Cf-251    907.23   227.00        23.        -2.    -0.001   374.17   0.933s
 TH-227    943.11   235.97       104.       -11.    -0.006   136.51   0.942s
 PB-212    953.75   238.63       123.       -19.    -0.011    49.56   0.945s
 PB-214    967.21   242.00       126.       -11.    -0.006   148.48   0.948s
 EU-152    977.99   244.69       106.         9.     0.005   159.15   0.951 
 TH-227   1024.17   256.24        13.         1.     0.000   982.34   0.962 
 Cd-113m  1054.01   263.70        26.         1.     0.001   623.03   0.970s
 BI-210M  1062.53   265.83        30.        -5.    -0.003   156.64   0.972s
 TL-208   1108.33   277.28        36.       -10.    -0.005    95.78   0.983s
 Hg-203   1115.99   279.20        30.         7.     0.004   118.77   0.985 
 I-131    1136.39   284.30        26.        -2.    -0.001   573.93   0.990 
 PB-214   1179.54   295.09        36.         6.     0.003   152.12   1.001s
 TL-210   1183.18   296.00        42.         5.     0.003   190.83   1.002s
 PB-212   1199.30   300.03        47.         5.     0.003   212.62   1.006s
 PA-231   1199.46   300.07        52.         5.     0.003   210.28   1.006s
 PA-233   1199.90   300.18        57.         5.     0.003   219.63   1.006 
 PA-231   1209.78   302.65        61.         5.     0.003   228.11   1.008s
 BA-133   1210.59   302.85        66.         5.     0.003   236.73   1.009s
 Ba-140   1218.57   304.85        71.         5.     0.003   262.29   1.011s
 BI-210M  1218.76   304.90        76.         0.     0.000  1000.00   1.011s
 Ir-192   1232.94   308.44        76.         0.     0.000  1000.00   1.014s
 Ir-192   1265.13   316.49        25.        -3.    -0.002   242.67   1.022s
 CR-51    1279.51   320.08        16.         5.     0.003   128.71   1.026s
 La-140   1314.21   328.76        22.        -6.    -0.003   151.84   1.034s
 Cf-249   1332.92   333.44        15.         5.     0.003   141.14   1.039s
 AC-228   1352.44   338.32         9.        17.     0.009    35.54   1.043s
 Cs-136   1361.44   340.57        26.         4.     0.002   204.74   1.045s
 EU-152   1376.30   344.29        29.         4.     0.002   217.03   1.049s
 HF-181   1382.47   345.83        33.         4.     0.002   228.47   1.050s
 PB-214   1406.88   351.93        35.        -7.    -0.004   112.05   1.056s
 BA-133   1423.15   356.00        33.        -6.    -0.003   141.42   1.060s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 2:50:24 PMPage  6
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184263.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 I-131    1457.08   364.48        11.         5.     0.003   131.91   1.069s
 BA-133   1534.50   383.84        45.        -8.    -0.005    95.29   1.087s
 Cf-249   1550.94   387.95        53.        -2.    -0.001   672.71   1.091s
 SN-113   1565.90   391.69        45.         8.     0.004   130.25   1.095s
 SB-125   1710.63   427.88         1.         5.     0.003    50.37   1.129s
 AG-108M  1734.87   433.94        15.        -5.    -0.003   160.36   1.135s
 PM-146   1814.64   453.88        12.         2.     0.001   346.41   1.154s
 SB-125   1852.59   463.37         0.         5.     0.003    44.94   1.163s
 Ir-192   1871.36   468.06         5.         0.     0.000  1000.00   1.167s
 BE-7     1909.50   477.60         0.        15.     0.008    25.82   1.176s
 HF-181   1927.10   482.00        15.         0.     0.000  1000.00   1.180s
 La-140   1947.19   487.02         4.         4.     0.002   110.16   1.185s
 RU-103   1987.33   497.05         0.         5.     0.003    48.44   1.194s
 RH-106   2046.57   511.86        48.        10.     0.005   106.00   2.458s
 Kr-85    2055.03   513.98        58.         0.     0.000  1000.00   1.210s
 Nd-147   2123.11   531.00        12.        -1.    -0.001   685.57   1.225s
 Ba-140   2148.15   537.26        12.        -1.    -0.001   823.30   1.231s
 CS-134   2252.06   563.24         9.         1.     0.001   396.15   1.255s
 CS-134   2276.40   569.32        20.        -7.    -0.004    97.94   1.260s
 PA-234   2276.99   569.47        24.         3.     0.002   213.54   1.261s
 BI-207   2277.92   569.70        21.        -1.     0.000   979.79   1.261s
 TL-208   2331.20   583.02         7.         1.     0.001   373.35   1.273s
 SB-125   2401.12   600.50        55.        -8.    -0.005    60.87   1.289s
 SB-124   2410.04   602.73        63.        -2.    -0.001   504.44   1.291s
 CS-134   2417.96   604.71        65.         0.     0.000  1000.00   1.292s
 BI-214   2436.36   609.31        73.        -8.    -0.004    85.88   1.296s
 RU-103   2440.31   610.30        65.         0.     0.000  1000.00   1.297s
 AG-108M  2456.25   614.28        65.         0.     0.000  1000.00   1.301s
 RH-106   2486.79   621.92         9.        -3.    -0.001   233.52   1.308s
 SB-125   2542.69   635.89         0.        10.     0.006    31.62   1.320s
 I-131    2547.03   636.97        15.        -4.    -0.002   145.77   1.321s
 AG-110M  2630.18   657.76        13.        -3.    -0.002   164.32   1.339s
 CS-137   2645.77   661.66        10.         5.     0.003   107.79   1.343s
 PM-144   2785.32   696.54         0.         5.     0.003    48.63   1.374 
 NB-94    2809.67   702.63        13.        -1.    -0.001   222.45   1.379s
 SB-124   2890.31   722.79        21.        -8.    -0.005    84.43   1.396s
 AG-108M  2890.91   722.94        29.        -5.    -0.003   173.45   1.397s
 EU-154   2892.60   723.36        34.         0.     0.000  1000.00   1.397s
 ZR-95    2895.96   724.20        30.         2.     0.001   527.05   1.398s
 BI-212   2907.84   727.17        27.         4.     0.002   179.35   1.400s
 PM-146   2942.05   735.72        17.       -10.    -0.005    92.52   1.408s
 PM-146   2987.81   747.16         9.         3.     0.002   202.16   1.417s
 ZR-95    3026.09   756.73         5.         2.     0.001   184.79   1.426s
 AG-110M  3054.96   763.94         6.         4.     0.002   108.80   1.432s
 EU-152   3114.87   778.92         4.         2.     0.001   266.46   1.444s
 BI-212   3140.88   785.42         1.         7.     0.004    41.11   1.450s
 TL-210   3197.61   799.60         5.         5.     0.003    77.46   1.462s
 CS-134   3207.01   801.95         5.         0.     0.000  1000.00   1.464s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 2:50:24 PMPage  7
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184263.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CO-58    3242.31   810.77        19.        -7.    -0.004    92.96   1.471s
 La-140   3262.30   815.77        26.        -4.    -0.002   199.18   1.475s
 Cs-136   3273.22   818.50        40.        -9.    -0.005   106.53   1.478s
 MN-54    3338.63   834.85         5.        -1.     0.000   698.21   1.492s
 Co-56    3386.32   846.77         5.         4.     0.002   117.09   1.501s
 TL-208   3441.51   860.56        15.        -9.    -0.005    60.26   1.513s
 NB-94    3483.65   871.10         6.         2.     0.001   158.44   1.522s
 PA-234   3521.39   880.53         0.        13.     0.007    27.74   1.529 
 PA-234   3532.24   883.24        13.         0.     0.000  1000.00   1.531s
 AG-110M  3538.01   884.68        13.         0.     0.000  1000.00   1.533s
 Sc-46    3556.40   889.28        13.         0.     0.000  1000.00   1.536s
 Y-88     3591.45   898.04         5.        -2.    -0.001   271.80   1.543s
 AC-228   3643.58   911.07         6.         2.     0.001   209.66   1.554s
 AG-110M  3749.30   937.49         5.        -2.    -0.001   285.66   1.576s
 PA-234   3783.42   946.02         5.        -2.    -0.001   285.66   1.582s
 EU-152   3855.80   964.11         0.        10.     0.006    31.62   1.597s
 AC-228   3875.25   968.97        11.        -1.     0.000   681.58   1.601s
 EU-154   3984.71   996.33         0.        10.     0.006    31.62   1.622s
 EU-154   4018.51  1004.77         5.         1.     0.001   501.66   1.629s
 Co-56    4150.81  1037.84         0.         7.     0.004    37.80   1.655s
 Cs-136   4191.74  1048.07        10.        -6.    -0.003    84.98   1.663s
 RH-106   4200.91  1050.36         6.         0.     0.000  1000.00   1.665s
 BI-207   4254.12  1063.66         5.        -1.    -0.001   404.89   1.675s
 Ga-68    4309.10  1077.40         5.        -2.    -0.001   255.77   1.685s
 FE-59    4396.54  1099.25        10.         0.     0.000  1000.00   1.702s
 ZN-65    4461.74  1115.55        11.         0.     0.000  1000.00   1.714s
 BI-214   4480.72  1120.29        13.        -2.    -0.001   238.17   1.718s
 Ta-182   4755.88  1189.05         0.         5.     0.003    44.72   1.769s
 Ta-182   4885.38  1221.41         5.        -3.    -0.002   166.73   1.792s
 NA-22    5097.96  1274.53         0.         0.     0.000  1000.00   1.831s
 EU-154   5098.00  1274.54         0.         0.     0.000  1000.00   1.831s
 FE-59    5166.25  1291.60         0.         0.     0.000  1000.00   1.843s
 TL-210   5251.92  1313.00         0.         5.     0.003    44.72   1.858s
 CO-60    5329.96  1332.50         1.        -1.     0.000   959.13   1.871s
 AG-110M  5537.26  1384.30        11.        -4.    -0.002   209.09   1.907s
 EU-152   5632.13  1408.00         0.         0.     0.000  1000.00   1.923s
 K-40     5843.58  1460.83         3.         2.     0.001   152.27   1.958s
 La-140   6385.44  1596.21         6.         1.     0.001   512.87   2.044s
 SB-124   6764.81  1690.98         0.         0.     0.000  1000.00   2.102s
 BI-214   7059.07  1764.49         3.        -3.    -0.002   182.69   2.145s
 Co-56    7086.53  1771.35         0.         0.     0.000  1000.00   2.149s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 2:50:24 PMPage  8
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184263.An1            
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   4.6497E+00                                      5.31E+01             
                           477.60 4.650E+00 ?(  2.285E+00 2.58E+01 1.05E+01 G  
 
K-40     N   1.4445E+00                                      4.66E+11             
                          1460.83 1.444E+00 ?(P 8.253E+00 1.52E+02 1.07E+01 G  
 
CR-51    F   1.1203E+00                                      2.77E+01             
                           320.08 1.120E+00 ?(P 5.070E+00 1.29E+02 9.94E+00 G  
 
MN-54    C  -3.4034E-02                                      3.12E+02             
                           834.85-3.403E-02 ?(  6.523E-01 6.98E+02 1.00E+02 G  
 
Co-56    C   5.6902E-01                                      7.73E+01             
                           846.77 2.226E-01 ?(P 6.615E-01 1.17E+02 9.99E+01 G  
                          1238.28-3.264E-02 % P 7.859E-01 1.96E+03 6.61E+01 G  
                          1037.84 3.019E+00 ?(  3.179E+00 3.78E+01 1.41E+01 G  
                          1771.35 0.000E+00 -   4.514E+00 1.00E+03 1.55E+01  A 
 
CO-57    C   5.8707E-02                                      2.72E+02             
                           122.06-6.397E-02 ?(  6.223E-01 2.80E+02 8.56E+01 G  
                           136.47 1.042E+00  (  4.872E+00 1.37E+02 1.07E+01 G  
 
CO-58    C  -3.6259E-01                                      7.09E+01             
                           810.78-3.626E-01 ?(  1.154E+00 9.30E+01 9.95E+01 G  
 
CO-60    F  -4.7737E-02                                      1.93E+03             
                          1332.50-4.774E-02 ?(P 5.517E-01 9.59E+02 1.00E+02 G  
                          1173.24-1.457E-02 % P 9.008E-01 2.75E+03 9.99E+01 G  
 
NB-94    I   3.7933E-02                                      7.41E+06             
                           702.63-4.929E-02 ?(P 8.875E-01 2.22E+02 9.79E+01 G  
                           871.10 1.234E-01 ?(  7.301E-01 1.58E+02 9.99E+01 G  
 
ZR-95    I   1.8779E-01                                      6.40E+01             
                           756.73 2.147E-01 ?(P 1.092E+00 1.85E+02 5.45E+01 G  
                           724.20 1.546E-01 ?(  2.931E+00 5.27E+02 4.42E+01 G  
 
NB-95    I  -7.9492E-03                                      6.40E+01             
                           765.79-7.949E-03 %(  8.022E-01 2.58E+03 9.98E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 2:50:24 PMPage  9
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184263.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RU-103   I   1.7647E-01                                      3.93E+01             
                           497.05 1.765E-01 ?(P 2.729E-01 4.84E+01 9.09E+01 G  
                           610.30 0.000E+00 -   2.778E+01 1.00E+03 5.75E+00 GA 
 
RH-106   I  -1.0810E+00                                      3.74E+02             
                           621.92-1.081E+00 ?(  6.660E+00 2.34E+02 9.93E+00 G  
                          1050.36 0.000E+00 +   5.572E+01 1.00E+03 1.56E+00 G  
                           511.86 1.688E+00 ? P 6.040E+00 1.06E+02 2.00E+01 GA 
 
AG-108M  C  -1.5590E-01                                      1.53E+05             
                           433.94-1.559E-01 ?(  6.867E-01 1.60E+02 9.05E+01 G  
                           722.94-2.296E-01 +   1.399E+00 1.73E+02 9.08E+01 G  
                           614.28 0.000E+00 +   1.787E+00 1.00E+03 8.98E+01 G  
 
AG-110M  F   1.7508E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  1.436E+00 1.00E+03 7.27E+01 G  
                           657.76-1.483E-01 +   8.776E-01 1.64E+02 9.46E+01 G  
                           937.49-2.721E-01 +   2.086E+00 2.86E+02 3.44E+01 G  
                          1384.30-1.166E+00 +   5.702E+00 2.09E+02 2.43E+01 G  
                           763.94 7.462E-01 ?(  2.908E+00 1.09E+02 2.23E+01 G  
 
SN-113   F   3.3158E-01                                      1.15E+02             
                           391.69 3.316E-01 ?(  1.485E+00 1.30E+02 6.40E+01 G  
 
SB-124   F  -8.9517E-02                                      6.02E+01             
                           602.73-8.952E-02 ?(  1.583E+00 5.04E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.407E+00 1.00E+03 4.78E+01 G  
                           722.79-3.534E+00 +   1.011E+01 8.44E+01 1.08E+01 G  
 
SB-125   I   1.4077E+00                                      1.01E+03             
                           427.88 5.267E-01 ?(P 7.443E-01 5.04E+01 2.96E+01 G  
                           600.50-1.793E+00 - P 8.196E+00 6.09E+01 1.79E+01 G  
                           635.89 3.623E+00 ?(  2.670E+00 3.16E+01 1.13E+01 G  
                           463.37 1.505E+00 &(  2.241E+00 4.49E+01 1.05E+01 G  
 
I-131    I   1.6126E-01                                      8.02E+00             
                           364.48 1.613E-01 ?(  5.859E-01 1.32E+02 8.17E+01 G  
                           284.30-5.891E-01 +   9.303E+00 5.74E+02 6.14E+00 G  
                           636.97-2.289E+00 +   1.188E+01 1.46E+02 7.17E+00 G  
 
Gd-153   F   2.1714E-01                                      2.42E+02             
                            97.50 2.906E-01 ?(  1.026E+00 1.02E+02 3.00E+01 G  
                           103.20 1.160E-01 ?(  2.320E+00 5.70E+02 2.18E+01 G  
 
Ga-68    C  -4.4687E+00                                      4.71E-02             
                          1077.40-4.469E+00 ?(  2.934E+01 2.56E+02 3.30E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 2:50:24 PMPage 10
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184263.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Tc-99m   I   8.4149E-02                                      2.51E-01             
                           140.51 8.415E-02 ?(  6.141E-01 2.11E+02 8.93E+01 G  
 
BA-133   F  -5.2448E-02                                      3.85E+03             
                           356.00-2.501E-01 ?(  1.229E+00 1.41E+02 6.20E+01 G  
                           302.85 6.167E-01  (  5.060E+00 2.37E+02 1.83E+01 G  
                           383.84-2.599E+00 + P 1.043E+01 9.53E+01 8.94E+00 GA 
                            80.99-2.055E-01 + P 1.057E+00 2.10E+02 3.41E+01 GA 
 
CS-134   I   7.5181E-02                                      7.54E+02             
                           795.87 1.914E-02 %(  1.248E+00 1.74E+03 8.55E+01 G  
                           604.71 0.000E+00 -   1.624E+00 1.00E+03 9.76E+01 G  
                           569.32-1.707E+00 &   5.743E+00 9.79E+01 1.54E+01 G  
                           801.95 0.000E+00 -   7.659E+00 1.00E+03 8.69E+00 G  
                           563.24 6.493E-01 ?(P 7.272E+00 3.96E+02 8.35E+00 G  
 
CS-137   I   2.3183E-01                                      1.10E+04             
                           661.66 2.318E-01 ?(  8.783E-01 1.08E+02 8.52E+01 G  
 
CE-139   F   1.3322E-01                                      1.38E+02             
                           165.85 1.332E-01 ?(  5.645E-01 1.23E+02 7.99E+01 G  
 
Ba-140   I   3.8058E-01                                      1.28E+01             
                           537.26-1.859E-01 ?(P 2.794E+00 8.23E+02 2.44E+01 G  
                           162.66 1.159E+00  (  8.113E+00 2.01E+02 6.22E+00 G  
                           304.85 2.472E+00 ?(  2.248E+01 2.62E+02 4.29E+00 G  
 
La-140   I   1.6342E-01                                      1.28E+01             
                          1596.21 1.017E-01 ?(P 1.277E+00 5.13E+02 9.54E+01 G  
                           487.02 2.929E-01 ?(P 8.837E-01 1.10E+02 4.55E+01 G  
                           328.76-7.184E-01 +   2.941E+00 1.52E+02 2.03E+01 G  
                           815.77-8.102E-01 +   5.719E+00 1.99E+02 2.33E+01 G  
 
CE-141   I  -2.9020E-01                                      3.25E+01             
                           145.44-2.902E-01 ?(P 1.207E+00 1.25E+02 4.82E+01 G  
 
PM-144   C   2.1283E-01                                      3.63E+02             
                           696.54 2.128E-01 ?(P 3.282E-01 4.86E+01 9.90E+01 G  
                           618.06-2.015E-02 % P 1.634E+00 1.34E+03 9.91E+01 G  
 
EU-152   F   1.1045E+00                                      4.94E+03             
                           121.78-4.594E-01 ?(  1.731E+00 1.11E+02 2.86E+01 G  
                           344.29 3.467E-01 &   2.664E+00 2.17E+02 2.65E+01 G  
                          1112.07 1.576E-01 %   8.475E+00 1.40E+03 1.36E+01 G  
                           778.92 6.215E-01 ?(  4.628E+00 2.66E+02 1.29E+01 G  
                           964.11 3.929E+00 ?(  2.896E+00 3.16E+01 1.46E+01 G  
                           244.69 2.383E+00 ?(  1.292E+01 1.59E+02 7.58E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 2:50:24 PMPage 11
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184263.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1408.00 0.000E+00 -   2.749E+00 1.00E+03 2.10E+01 GA 
 
EU-154   I   1.0929E+00                                      3.14E+03             
                           123.10 2.688E-01 *(  1.148E+00 1.25E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   1.511E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 -   6.717E+00 1.00E+03 2.02E+01 G  
                           873.23-1.438E-01 %   6.973E+00 1.24E+03 1.23E+01 G  
                          1004.77 3.295E-01 ?(  4.327E+00 5.02E+02 1.80E+01 G  
                           996.33 5.561E+00 ?(  4.098E+00 3.16E+01 1.06E+01 G  
 
EU-155   I   1.8667E-01                                      1.81E+03             
                           105.31 0.000E+00 ?(  2.415E+00 1.00E+03 2.12E+01 G  
                            86.54 3.156E-01 ?(  1.867E+00 1.72E+02 3.07E+01 G  
 
HF-181   F   6.6484E-02                                      4.24E+01             
                           482.00 0.000E+00 ?(  8.470E-01 1.00E+03 8.05E+01 G  
                           133.02 0.000E+00 ?(  1.327E+00 1.00E+03 4.33E+01 G  
                           345.83 6.126E-01  (  4.944E+00 2.28E+02 1.51E+01 G  
                           136.30 0.000E+00 &   9.910E+00 1.00E+03 5.85E+00 G  
 
Ta-182   F   6.4553E-01                                      1.14E+02             
                          1121.30-3.101E-02 %(  3.129E+00 2.58E+03 3.49E+01 G  
                          1221.41-8.600E-01 +   3.476E+00 1.67E+02 2.70E+01 G  
                          1189.05 2.103E+00 ?(  3.100E+00 4.47E+01 1.62E+01 G  
 
Hg-203   F   1.7994E-01                                      4.66E+01             
                           279.20 1.799E-01 ?(  7.380E-01 1.19E+02 8.15E+01 G  
 
TL-208   N   5.8803E-02                                      6.98E+02             
                           583.02 5.880E-02 ?(P 6.853E-01 3.73E+02 8.45E+01 G  
                           277.28-3.321E+00 + P 1.037E+01 9.58E+01 6.31E+00 G  
                           860.56-3.620E+00 + P 8.640E+00 6.03E+01 1.24E+01 G  
 
PM-146   C   2.1025E-01                                      2.02E+03             
                           453.88 9.637E-02 ?(  9.084E-01 3.46E+02 6.50E+01 G  
                           747.16 4.280E-01 ?(P 2.278E+00 2.02E+02 3.40E+01 G  
                           735.72-2.005E+00 +   4.528E+00 9.25E+01 2.25E+01 G  
 
Y-88     F  -5.1935E-02                                      1.07E+02             
                          1836.06-5.194E-02 %(P 7.259E-01 1.22E+03 9.92E+01 G  
                           898.04-1.116E-01 + P 7.548E-01 2.72E+02 9.37E+01 G  
 
Cd-113m      3.9809E+02                                      5.33E+03             
                           263.70 3.981E+02 ?(  9.007E+03 6.23E+02 6.00E-03   K
 
Cd-109   F  -3.1859E+00                                      4.53E+02             
                            88.04-3.186E+00  (  1.909E+01 1.76E+02 3.79E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 2:50:24 PMPage 12
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184263.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cf-251   T  -7.0818E-01                                      3.28E+05             
                           176.60-7.082E-01 ?(  2.499E+00 1.27E+02 1.70E+01 G  
                           227.00-6.754E-01 +   7.301E+00 3.74E+02 6.30E+00 GA 
 
Cf-249   T   1.0823E-01                                      1.28E+05             
                           387.95-6.490E-02 &(  1.542E+00 6.73E+02 6.60E+01 G  
                           333.44 8.450E-01 &(  3.257E+00 1.41E+02 1.55E+01 G  
 
Sn-126      -4.5807E-01                                      3.65E+07             
                            87.57 2.573E-01 &   1.653E+00 1.87E+02 3.75E+01 GA 
                            64.28-4.581E-01 ?(  6.751E+00 4.21E+02 9.70E+00 G  
                            86.94 1.070E+00 ?   6.608E+00 1.80E+02 9.04E+00 GA 
 
PB-210   N  -7.2808E+00                                      8.14E+03             
                            46.54-7.281E+00 *(P 2.154E+01 8.92E+01 4.25E+00 G  
 
PB-212   N  -8.2918E-01                                      6.98E+02             
                           238.63-8.292E-01 ?(P 2.385E+00 4.96E+01 4.33E+01 G  
                           300.03 3.223E+00 + P 2.389E+01 2.13E+02 3.28E+00 GA 
 
PB-214   N  -9.4989E-02                                      5.84E+05             
                           351.93-4.897E-01 &(P 2.069E+00 1.12E+02 3.76E+01 G  
                           295.09 6.740E-01 ?(P 3.545E+00 1.52E+02 1.93E+01 G  
                           242.00-2.819E+00 &   1.420E+01 1.48E+02 7.43E+00 GA 
 
BI-207   C  -1.1054E-01                                      1.18E+04             
                          1063.66-1.105E-01 ?(P 1.124E+00 4.05E+02 7.45E+01 G  
                           569.70-2.559E-02 +   9.239E-01 9.80E+02 9.77E+01 G  
 
BI-212   N   2.5643E+00                                      6.98E+02             
                           727.17 2.564E+00 ?(P 1.621E+01 1.79E+02 7.55E+00 G  
                           785.42 2.748E+01 ? P 2.797E+01 4.11E+01 1.28E+00 GA 
 
U-235    N  -4.8878E-01                                      2.57E+11             
                           143.79-4.888E-01 ?(  4.668E+00 2.74E+02 1.10E+01 G  
                           205.33-3.949E+00 + P 1.094E+01 7.14E+01 5.01E+00 G  
                           163.38-2.060E-01 % P 1.050E+01 1.80E+03 5.08E+00 G  
                           185.72 7.722E-01 &   3.249E-01 2.29E+01 5.40E+01 GA 
 
BI-214   N  -6.5760E-01                                      5.84E+05             
                           609.31-6.576E-01 ?(P 3.645E+00 8.59E+01 4.61E+01 G  
                          1120.29-1.062E+00 + P 8.514E+00 2.38E+02 1.51E+01 G  
                          1764.49-2.125E+00 + P 6.985E+00 1.83E+02 1.54E+01 G  
 
BI-210M  T  -2.1288E-01                                      1.10E+09             
                           265.83-2.129E-01 &(  1.166E+00 1.57E+02 5.00E+01 G  
                           304.90 0.000E+00 +   3.547E+00 1.00E+03 2.80E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 2:50:24 PMPage 13
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184263.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AC-228   N   1.3330E+00                                      2.10E+03             
                           911.07 4.540E-01 ?(P 2.595E+00 2.10E+02 2.90E+01 G  
                           968.97-2.521E-01 + P 5.940E+00 6.82E+02 1.75E+01 G  
                           338.32 3.455E+00 ?(P 3.480E+00 3.55E+01 1.20E+01 G  
                            93.35-1.591E+00 &   1.246E+01 2.29E+02 5.56E+00 XA 
 
TH-227   N   1.9070E-01                                      7.95E+03             
                           256.24 1.907E-01 ?(  5.643E+00 9.82E+02 7.00E+00 G  
                           235.97-1.659E+00 +   7.691E+00 1.37E+02 1.23E+01 G  
                            50.14-1.708E+00 +   8.039E+00 1.59E+02 8.00E+00 G  
 
TH-229   N   1.3597E+00                                      2.68E+06             
                           193.51 1.360E+00 *(P 8.692E+00 2.22E+02 4.40E+00 G  
                           210.85 1.921E-01 &   1.253E+01 2.19E+03 2.99E+00 G  
 
TH-234   N  -5.2941E+00                                      1.63E+12             
                            92.59-5.294E+00 *(P 1.325E+01 5.66E+01 5.58E+00 G  
                            63.29-5.478E+00 + P 1.729E+01 8.54E+01 3.81E+00 G  
 
PA-231   N   4.2106E+00                                      1.20E+07             
                           302.65 3.922E+00  (  3.104E+01 2.28E+02 2.88E+00 G  
                           300.07 4.549E+00 ?(  3.328E+01 2.10E+02 2.46E+00 G  
 
PA-233   C   2.9486E-01                                      7.82E+08             
                           312.01 3.465E-02 %(P 2.799E+00 2.30E+03 3.60E+01 G  
                           300.18 1.806E+00 &(  1.378E+01 2.20E+02 6.20E+00 G  
 
PA-234   N   4.3617E-01                                      1.63E+12             
                           131.29-5.980E-02 %(  3.164E+00 1.51E+03 1.80E+01 G  
                           946.02-7.028E-01 +   5.388E+00 2.86E+02 1.34E+01 G  
                           569.47 1.525E+00 ?(  1.161E+01 2.14E+02 8.20E+00 G  
                           883.24 0.000E+00 -   1.086E+01 1.00E+03 9.60E+00 G  
                           880.53 1.155E+01 &   6.547E+00 2.77E+01 6.00E+00 GA 
 
PA-234M  N  -2.2978E+00                                      1.63E+12             
                          1001.00-2.298E+00 %(P 1.250E+02 1.63E+03 8.37E-01 G  
                           766.41-5.400E+00 %   2.745E+02 1.31E+03 2.94E-01 G  
 
AM-241   T   1.0097E-01                                      1.58E+05             
                            59.54 1.010E-01 ?(  1.548E+00 5.10E+02 3.59E+01 G  
 
Np-237   F   1.6546E+00                                      2.14E+06             
                            86.49 1.655E+00 ?(  3.902E+00 7.10E+01 1.31E+01 G  
 
Ir-192   F  -8.1316E-02                                      7.40E+01             
                           316.49-8.132E-02 ?(  7.050E-01 2.43E+02 8.70E+01 G  
                           468.06 0.000E+00 +   8.111E-01 1.00E+03 5.18E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 2:50:24 PMPage 14
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184263.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           308.44 0.000E+00 +   3.156E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F  -4.4707E-01                                      1.30E+01             
                           818.50-4.471E-01 ?(  1.626E+00 1.07E+02 1.00E+02 G  
                          1048.07-4.608E-01 +   1.340E+00 8.50E+01 8.00E+01 G  
                           340.57 1.936E-01 +   1.407E+00 2.05E+02 4.69E+01 G  
 
Np-239   T   3.3334E-01                                      2.36E+00             
                           103.70 0.000E+00 -   2.137E+00 1.00E+03 2.40E+01 X  
                           106.13 3.333E-01 &(  2.105E+00 1.83E+02 2.27E+01 G  
                            99.50 2.418E-01 &   2.641E+00 3.08E+02 1.50E+01 X  
 
Nd-147      -2.7291E-01                                      1.11E+01             
                           531.00-2.729E-01 ?(  5.145E+00 6.86E+02 1.30E+01 G  
                            91.10-9.607E-02 +   2.432E+00 7.32E+02 2.83E+01 G  
 
TL-210   N   2.0045E-01                                      5.84E+05             
                           799.60 2.490E-01 ?(  6.540E-01 7.75E+01 9.90E+01 G  
                           296.00 1.396E-01 &(  9.298E-01 1.91E+02 7.90E+01 G  
                          1313.00 1.760E+00 ?   2.595E+00 4.47E+01 2.10E+01 GA 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 2:50:24 PMPage 15
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184263.An1            
                                                                                 
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54        50.       -12.    -0.007    89.22  -7.281E+00  P
 TH-227      50.14        30.        -6.    -0.003   158.99  -1.708E+00   
 AM-241      59.54        36.         2.     0.001   509.90   1.010E-01   
 TH-234      63.29        60.       -12.    -0.007    85.39  -5.478E+00  P
 Sn-126      64.28        62.        -3.    -0.001   420.94  -4.581E-01   
 BA-133      80.99        25.        -5.    -0.003   210.24  -2.055E-01  P
 Np-237      86.49        58.        16.     0.009    70.99   1.655E+00   
 EU-155      86.54        75.         7.     0.004   172.24   3.156E-01   
 Sn-126      86.94        82.         7.     0.004   180.00   1.070E+00   
 Sn-126      87.57        89.         7.     0.004   187.31   2.573E-01   
 Cd-109      88.04       124.        -9.    -0.005   175.96  -3.186E+00   
 Nd-147      91.10       115.        -2.    -0.001   731.99  -9.607E-02   
 TH-234      92.59       136.       -23.    -0.013    56.56  -5.294E+00  P
 AC-228      93.35       119.        -7.    -0.004   228.83  -1.591E+00   
 Gd-153      97.50        21.         7.     0.004   102.48   2.906E-01   
 Np-239      99.50        37.         3.     0.002   308.32   2.418E-01   
 Gd-153     103.20        64.         2.     0.001   570.09   1.160E-01   
 Np-239     106.13        57.         6.     0.003   182.57   3.333E-01   
 EU-152     121.78        61.       -10.    -0.006   110.86  -4.594E-01   
 CO-57      122.06        71.        -4.    -0.002   280.30  -6.397E-02   
 EU-154     123.10        54.         9.     0.005   124.80   2.688E-01   
 CO-57      136.47        63.         9.     0.005   136.61   1.042E+00   
 Tc-99m     140.51        64.         6.     0.003   210.86   8.415E-02   
 U-235      143.79        58.        -4.    -0.002   273.86  -4.888E-01   
 CE-141     145.44        75.       -10.    -0.006   124.72  -2.902E-01  P
 Ba-140     162.66        48.         5.     0.003   201.00   1.159E+00   
 CE-139     165.85        38.         7.     0.004   123.11   1.332E-01   
 Cf-251     176.60        30.        -8.    -0.004   126.86  -7.082E-01   
 U-235      185.72         3.        27.     0.015    22.88   7.722E-01   
 TH-229     193.51        20.         4.     0.002   222.29   1.360E+00  P
 U-235      205.33        41.       -12.    -0.007    71.41  -3.949E+00  P
 Cf-251     227.00        23.        -2.    -0.001   374.17  -6.754E-01   
 TH-227     235.97       104.       -11.    -0.006   136.51  -1.659E+00   
 PB-212     238.63       123.       -19.    -0.011    49.56  -8.292E-01  P
 PB-214     242.00       126.       -11.    -0.006   148.48  -2.819E+00   
 EU-152     244.69       106.         9.     0.005   159.15   2.383E+00   
 TH-227     256.24        13.         1.     0.000   982.34   1.907E-01   
 Cd-113m    263.70        26.         1.     0.001   623.03   3.981E+02   
 BI-210M    265.83        30.        -5.    -0.003   156.64  -2.129E-01   
 TL-208     277.28        36.       -10.    -0.005    95.78  -3.321E+00  P
 Hg-203     279.20        30.         7.     0.004   118.77   1.799E-01   
 I-131      284.30        26.        -2.    -0.001   573.93  -5.891E-01   
 PB-214     295.09        36.         6.     0.003   152.12   6.740E-01  P
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 2:50:24 PMPage 16
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184263.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-210     296.00        42.         5.     0.003   190.83   1.396E-01   
 PB-212     300.03        47.         5.     0.003   212.62   3.223E+00  P
 PA-231     300.07        52.         5.     0.003   210.28   4.549E+00   
 PA-233     300.18        57.         5.     0.003   219.63   1.806E+00   
 PA-231     302.65        61.         5.     0.003   228.11   3.922E+00   
 BA-133     302.85        66.         5.     0.003   236.73   6.167E-01   
 Ba-140     304.85        71.         5.     0.003   262.29   2.472E+00   
 Ir-192     316.49        25.        -3.    -0.002   242.67  -8.132E-02   
 CR-51      320.08        16.         5.     0.003   128.71   1.120E+00  P
 La-140     328.76        22.        -6.    -0.003   151.84  -7.184E-01   
 Cf-249     333.44        15.         5.     0.003   141.14   8.450E-01   
 AC-228     338.32         9.        17.     0.009    35.54   3.455E+00  P
 Cs-136     340.57        26.         4.     0.002   204.74   1.936E-01   
 EU-152     344.29        29.         4.     0.002   217.03   3.467E-01   
 HF-181     345.83        33.         4.     0.002   228.47   6.126E-01   
 PB-214     351.93        35.        -7.    -0.004   112.05  -4.897E-01  P
 BA-133     356.00        33.        -6.    -0.003   141.42  -2.501E-01   
 I-131      364.48        11.         5.     0.003   131.91   1.613E-01   
 BA-133     383.84        45.        -8.    -0.005    95.29  -2.599E+00  P
 Cf-249     387.95        53.        -2.    -0.001   672.71  -6.490E-02   
 SN-113     391.69        45.         8.     0.004   130.25   3.316E-01   
 AG-108M    433.94        15.        -5.    -0.003   160.36  -1.559E-01   
 PM-146     453.88        12.         2.     0.001   346.41   9.637E-02   
 La-140     487.02         4.         4.     0.002   110.16   2.929E-01  P
 RU-103     497.05         0.         5.     0.003    48.44   1.765E-01  P
 RH-106     511.86        48.        10.     0.005   106.00   1.688E+00  P
 Nd-147     531.00        12.        -1.    -0.001   685.57  -2.729E-01   
 Ba-140     537.26        12.        -1.    -0.001   823.30  -1.859E-01  P
 CS-134     563.24         9.         1.     0.001   396.15   6.493E-01  P
 CS-134     569.32        20.        -7.    -0.004    97.94  -1.707E+00   
 PA-234     569.47        24.         3.     0.002   213.54   1.525E+00   
 BI-207     569.70        21.        -1.     0.000   979.79  -2.559E-02   
 TL-208     583.02         7.         1.     0.001   373.35   5.880E-02  P
 SB-124     602.73        63.        -2.    -0.001   504.44  -8.952E-02   
 BI-214     609.31        73.        -8.    -0.004    85.88  -6.576E-01  P
 RH-106     621.92         9.        -3.    -0.001   233.52  -1.081E+00   
 I-131      636.97        15.        -4.    -0.002   145.77  -2.289E+00   
 AG-110M    657.76        13.        -3.    -0.002   164.32  -1.483E-01   
 CS-137     661.66        10.         5.     0.003   107.79   2.318E-01   
 PM-144     696.54         0.         5.     0.003    48.63   2.128E-01  P
 NB-94      702.63        13.        -1.    -0.001   222.45  -4.929E-02  P
 SB-124     722.79        21.        -8.    -0.005    84.43  -3.534E+00   
 AG-108M    722.94        29.        -5.    -0.003   173.45  -2.296E-01   
 ZR-95      724.20        30.         2.     0.001   527.05   1.546E-01   
 BI-212     727.17        27.         4.     0.002   179.35   2.564E+00  P
 PM-146     735.72        17.       -10.    -0.005    92.52  -2.005E+00   
 PM-146     747.16         9.         3.     0.002   202.16   4.280E-01  P
 ZR-95      756.73         5.         2.     0.001   184.79   2.147E-01  P
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 2:50:24 PMPage 17
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184263.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M    763.94         6.         4.     0.002   108.80   7.462E-01   
 EU-152     778.92         4.         2.     0.001   266.46   6.215E-01   
 BI-212     785.42         1.         7.     0.004    41.11   2.748E+01  P
 TL-210     799.60         5.         5.     0.003    77.46   2.490E-01   
 CO-58      810.77        19.        -7.    -0.004    92.96  -3.626E-01   
 La-140     815.77        26.        -4.    -0.002   199.18  -8.102E-01   
 Cs-136     818.50        40.        -9.    -0.005   106.53  -4.471E-01   
 MN-54      834.85         5.        -1.     0.000   698.21  -3.403E-02   
 Co-56      846.77         5.         4.     0.002   117.09   2.226E-01  P
 TL-208     860.56        15.        -9.    -0.005    60.26  -3.620E+00  P
 NB-94      871.10         6.         2.     0.001   158.44   1.234E-01   
 PA-234     880.53         0.        13.     0.007    27.74   1.155E+01   
 Y-88       898.04         5.        -2.    -0.001   271.80  -1.116E-01  P
 AC-228     911.07         6.         2.     0.001   209.66   4.540E-01  P
 AG-110M    937.49         5.        -2.    -0.001   285.66  -2.721E-01   
 PA-234     946.02         5.        -2.    -0.001   285.66  -7.028E-01   
 EU-152     964.11         0.        10.     0.006    31.62   3.929E+00   
 AC-228     968.97        11.        -1.     0.000   681.58  -2.521E-01  P
 EU-154     996.33         0.        10.     0.006    31.62   5.561E+00   
 EU-154    1004.77         5.         1.     0.001   501.66   3.295E-01   
 Co-56     1037.84         0.         7.     0.004    37.80   3.019E+00   
 Cs-136    1048.07        10.        -6.    -0.003    84.98  -4.608E-01   
 BI-207    1063.66         5.        -1.    -0.001   404.89  -1.105E-01  P
 Ga-68     1077.40         5.        -2.    -0.001   255.77  -4.469E+00   
 BI-214    1120.29        13.        -2.    -0.001   238.17  -1.062E+00  P
 Ta-182    1189.05         0.         5.     0.003    44.72   2.103E+00   
 Ta-182    1221.41         5.        -3.    -0.002   166.73  -8.600E-01   
 TL-210    1313.00         0.         5.     0.003    44.72   1.760E+00   
 CO-60     1332.50         1.        -1.     0.000   959.13  -4.774E-02  P
 AG-110M   1384.30        11.        -4.    -0.002   209.09  -1.166E+00   
 K-40      1460.83         3.         2.     0.001   152.27   1.444E+00  P
 La-140    1596.21         6.         1.     0.001   512.87   1.017E-01  P
 BI-214    1764.49         3.        -3.    -0.002   182.69  -2.125E+00  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #     4.6497E+00    4.6497E+00    2.582E+01%                2.28E+00
 NA-22  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.32E-01
 K-40   #A    1.4445E+00    1.4445E+00    1.523E+02%                8.25E+00
 Sc-46  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.05E+00
 CR-51  #A    1.1202E+00    1.1203E+00    1.287E+02%                5.07E+00
 MN-54  #A   -3.4034E-02   -3.4034E-02    6.982E+02%                6.52E-01
 FE-59  #A    0.0000E+00    0.0000E+00    7.071E+02%                1.97E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 2:50:24 PMPage 18
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184263.An1            
                                                                                 
 Co-56  #A    5.6902E-01    5.6902E-01    3.780E+01%                6.62E-01
 CO-57  #A    5.8707E-02    5.8707E-02    1.366E+02%                6.22E-01
 CO-58  #A   -3.6259E-01   -3.6259E-01    9.296E+01%                1.15E+00
 CO-60  #A   -4.7737E-02   -4.7737E-02    9.591E+02%                5.52E-01
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.32E+00
 NB-94  #A    3.7933E-02    3.7933E-02    1.366E+02%                8.87E-01
 ZR-95  #A    1.8779E-01    1.8779E-01    1.848E+02%                1.09E+00
 NB-95  #A   -7.9491E-03   -7.9492E-03    2.581E+03%                8.02E-01
 RU-103 #A    1.7647E-01    1.7647E-01    4.844E+01%                2.73E-01
 RH-106 #A   -1.0810E+00   -1.0810E+00    2.335E+02%                6.66E+00
 AG-108M#A   -1.5590E-01   -1.5590E-01    1.604E+02%                6.87E-01
 AG-110M#A    1.7508E-01    1.7508E-01    1.088E+02%                1.44E+00
 SN-113 #A    3.3158E-01    3.3158E-01    1.302E+02%                1.48E+00
 SB-124 #A   -8.9517E-02   -8.9517E-02    5.044E+02%                1.58E+00
 SB-125 #     1.4077E+00    1.4077E+00    2.485E+01%                7.44E-01
 I-131  #A    1.6125E-01    1.6126E-01    1.319E+02%                5.86E-01
 Gd-153 #A    2.1714E-01    2.1714E-01    1.025E+02%                1.03E+00
 Ga-68  #A   -4.4225E+00   -4.4687E+00    2.558E+02%                2.93E+01
 Tc-99m #A    8.3985E-02    8.4149E-02    2.109E+02%                6.14E-01
 BA-133 #A   -5.2448E-02   -5.2448E-02    1.379E+02%                1.23E+00
 CS-134 #A    7.5181E-02    7.5181E-02    3.962E+02%                1.25E+00
 CS-137 #A    2.3183E-01    2.3183E-01    1.078E+02%                8.78E-01
 CE-139 #A    1.3322E-01    1.3322E-01    1.231E+02%                5.64E-01
 Ba-140 #A    3.8057E-01    3.8058E-01    2.010E+02%                2.79E+00
 La-140 #A    1.6341E-01    1.6342E-01    1.102E+02%                1.28E+00
 CE-141 #A   -2.9020E-01   -2.9020E-01    1.247E+02%                1.21E+00
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.19E+00
 PM-144 #A    2.1283E-01    2.1283E-01    4.863E+01%                3.28E-01
 EU-152 #A    1.1045E+00    1.1045E+00    3.162E+01%                1.73E+00
 EU-154 #A    1.0929E+00    1.0929E+00    3.162E+01%                1.15E+00
 EU-155 #A    1.8667E-01    1.8667E-01    1.722E+02%                2.41E+00
 HF-181 #A    6.6483E-02    6.6484E-02    2.285E+02%                8.47E-01
 Ta-182 #A    6.4553E-01    6.4553E-01    4.472E+01%                3.13E+00
 Hg-203 #A    1.7994E-01    1.7994E-01    1.188E+02%                7.38E-01
 TL-208 #A    5.8803E-02    5.8803E-02    3.733E+02%                6.85E-01
 PM-146 #A    2.1025E-01    2.1025E-01    2.005E+02%                9.08E-01
 Y-88   #A   -5.1935E-02   -5.1935E-02    1.216E+03%                7.26E-01
 Cd-113m#A    3.9809E+02    3.9809E+02    6.230E+02%                9.01E+03
 Cd-109 #A   -3.1859E+00   -3.1859E+00    1.760E+02%                1.91E+01
 Cf-251 #A   -7.0818E-01   -7.0818E-01    1.269E+02%                2.50E+00
 Cf-249 #A    1.0823E-01    1.0823E-01    1.411E+02%                1.54E+00
 Sn-126 #A   -4.5807E-01   -4.5807E-01    4.209E+02%                6.75E+00
 PB-210 #A   -7.2808E+00   -7.2808E+00    8.922E+01%                2.15E+01
 PB-212 #A   -8.2918E-01   -8.2918E-01    4.956E+01%                2.38E+00
 PB-214 #A   -9.4989E-02   -9.4989E-02    9.447E+01%                2.07E+00
 BI-207 #A   -1.1054E-01   -1.1054E-01    4.049E+02%                1.12E+00
 BI-212 #A    2.5643E+00    2.5643E+00    1.793E+02%                1.62E+01
 U-235  #A   -4.8878E-01   -4.8878E-01    2.739E+02%                4.67E+00
 BI-214 #A   -6.5760E-01   -6.5760E-01    8.588E+01%                3.65E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 2:50:24 PMPage 19
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184263.An1            
                                                                                 
 BI-210M#A   -2.1288E-01   -2.1288E-01    1.566E+02%                1.17E+00
 AC-228 #A    1.3330E+00    1.3330E+00    3.554E+01%                2.60E+00
 TH-227 #A    1.9070E-01    1.9070E-01    9.823E+02%                5.64E+00
 TH-229 #A    1.3597E+00    1.3597E+00    2.223E+02%                8.69E+00
 TH-234 #A   -5.2941E+00   -5.2941E+00    5.656E+01%                1.33E+01
 PA-231 #A    4.2106E+00    4.2106E+00    1.551E+02%                3.10E+01
 PA-233 #A    2.9486E-01    2.9486E-01    2.196E+02%                2.80E+00
 PA-234 #A    4.3617E-01    4.3617E-01    2.135E+02%                3.16E+00
 PA-234M#A   -2.2978E+00   -2.2978E+00    1.626E+03%                1.25E+02
 AM-241 #A    1.0097E-01    1.0097E-01    5.099E+02%                1.55E+00
 Np-237 #A    1.6546E+00    1.6546E+00    7.099E+01%                3.90E+00
 Ir-192 #A   -8.1315E-02   -8.1316E-02    2.427E+02%                7.05E-01
 Cs-136 #A   -4.4705E-01   -4.4707E-01    1.065E+02%                1.63E+00
 Np-239 #A    3.3327E-01    3.3334E-01    1.826E+02%                2.11E+00
 Nd-147 #A   -2.7290E-01   -2.7291E-01    6.856E+02%                5.15E+00
 TL-210 #A    2.0045E-01    2.0045E-01    7.746E+01%                6.54E-01
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.07E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.5 keV)     0.000E+00  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.5 keV) 0.0000000E+00  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 17_Gamma_20183717
-----------------------------------------------------------------------------                      
   Sample Description: 402938_Gamma_LCS 160-402938~2-A 
             Detector: Detector #17       
             Batch ID: 402938                 
    Work Order Number: Gamma   
           Lot Number: LCS 160-402938~2-A
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2018 14:20       Live Time: 1800   sec
     Acquisition Time: 12/18/2018 14:21:15    Real Time: 1839   sec
        Analysis Time: 12/19/2018 12:15       Dead Time: 2.11   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 17_Soil_TunaCan.Clb
  Efficiency Cal Desc: 17_TunaCan_90099_032612
  Efficiency Cal Date: 4/12/2012 09:28
      Energy Cal Date: 2/29/2012 10:33                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 17_2018-11-22_1628.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -6.631E+00          164.0     1.088E+01    1.088E+01    3.633E+01
NA-22      2.533E-01          150.0     3.799E-01    3.801E-01    1.352E+00
K-40      -5.936E-01         1139.7     6.765E+00    6.766E+00    1.650E+01
Sc-46     -1.731E+00           91.9     1.590E+00    1.593E+00    5.284E+00
CR-51      3.452E+00          234.8     8.107E+00    8.109E+00    2.717E+01
MN-54     -1.493E+00           70.5     1.052E+00    1.055E+00    3.008E+00
FE-59      1.611E+00           52.7     8.494E-01    8.532E-01    6.258E+00
Co-56      4.689E-01           64.4     3.019E-01    3.028E-01    3.003E+00
CO-57      1.061E-02         6281.2     6.664E-01    6.664E-01    2.537E+01
CO-58      7.846E-01          131.7     1.034E+00    1.034E+00    3.471E+00
CO-60      1.530E+02            1.5     2.338E+00    8.030E+00    1.300E+00
ZN-65      0.000E+00         1.#INF     1.756E+00    1.756E+00    9.684E+00
NB-94      1.200E+00           57.4     6.886E-01    6.914E-01    2.186E+00
ZR-95     -1.745E+00          108.0     1.885E+00    1.887E+00    4.432E+00
NB-95     -1.005E+00          103.5     1.040E+00    1.042E+00    3.475E+00
RU-103     8.930E-01          124.8     1.115E+00    1.116E+00    2.713E+00
RH-106     1.152E+01          150.6     1.735E+01    1.736E+01    5.039E+01
AG-108M    5.817E-01           89.4     5.202E-01    5.210E-01    3.039E+00
AG-110M    5.619E-01           35.4     1.986E-01    2.007E-01    6.833E+00
SN-113     1.502E+00          118.8     1.784E+00    1.786E+00    5.933E+00
SB-124     1.764E+00           82.2     1.450E+00    1.453E+00    4.963E+00
SB-125     5.182E+00           82.2     4.261E+00    4.269E+00    9.156E+00
I-131     -2.479E-01           91.1     2.258E-01    2.262E-01    3.335E+00
Gd-153    -2.088E+00          104.0     2.172E+00    2.176E+00    7.206E+00
Ga-68     -7.802E+01           85.5     6.672E+01    6.687E+01    1.443E+02
Tc-99m     4.989E-01           86.5     4.318E-01    4.327E-01    1.288E+00
BA-133    -1.594E+00          106.1     1.692E+00    1.694E+00    5.619E+00
CS-134     1.826E+00           58.6     1.070E+00    1.074E+00    3.580E+00
CS-137     3.486E+02            1.2     4.345E+00    1.865E+01    3.485E+00
CE-139    -4.363E-01          189.7     8.274E-01    8.285E-01    2.760E+00
Ba-140     2.578E+00           93.4     2.409E+00    2.412E+00    1.000E+01
La-140     6.150E-01           37.8     2.324E-01    2.347E-01    5.828E-01
CE-141    -2.559E-01          574.0     1.469E+00    1.469E+00    4.909E+00
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CE-144     0.000E+00         1.#INF     3.733E+00    3.733E+00    2.323E+01
PM-144     2.793E-02           92.0     2.569E-02    2.573E-02    2.428E+00
EU-152     4.428E+00           87.7     3.884E+00    3.890E+00    1.362E+01
EU-154     2.152E+00           85.7     1.843E+00    1.847E+00    4.912E+00
EU-155     2.404E+00           93.6     2.251E+00    2.255E+00    1.053E+01
HF-181    -1.261E-02        12625.7     1.592E+00    1.592E+00    4.856E+00
Ta-182    -3.877E-01           71.6     2.774E-01    2.781E-01    1.475E+01
Hg-203     9.565E-01           96.2     9.203E-01    9.219E-01    3.058E+00
TL-208     2.248E+00           48.6     1.092E+00    1.098E+00    2.632E+00
PM-146     1.635E+00           99.2     1.622E+00    1.624E+00    4.458E+00
Y-88       8.495E-01           31.6     2.686E-01    2.731E-01    6.260E-01
Cd-113m   -8.740E+03          142.0     1.241E+04    1.243E+04    4.142E+04
Cd-109     1.722E+01          150.5     2.590E+01    2.592E+01    8.594E+01
Cf-251     2.079E-01         1879.6     3.908E+00    3.908E+00    1.047E+01
Cf-249     1.178E+00          153.4     1.808E+00    1.809E+00    6.022E+00
Sn-126    -1.054E+01          102.4     1.079E+01    1.081E+01    3.576E+01
PB-210     9.018E+03            1.3     1.131E+02    5.415E+02    2.083E+02
PB-212     5.957E+00           20.1     1.196E+00    1.257E+00    3.685E+00
PB-214     7.630E+00           25.6     1.955E+00    1.995E+00    5.156E+00
BI-207     1.459E+00           57.4     8.377E-01    8.409E-01    3.812E+00
BI-212    -6.565E+00          186.3     1.223E+01    1.224E+01    4.131E+01
U-235     -1.420E+00           93.6     1.329E+00    1.331E+00    2.060E+01
BI-214     5.899E+00           20.9     1.234E+00    1.271E+00    1.021E+01
BI-210M    3.028E-01          504.4     1.527E+00    1.527E+00    5.128E+00
AC-228     7.131E+00           55.9     3.989E+00    4.006E+00    1.133E+01
TH-227     4.562E+01           45.0     2.053E+01    2.072E+01    2.812E+01
TH-229     1.537E+01          104.1     1.601E+01    1.606E+01    4.245E+01
TH-234     9.026E+00           88.4     7.977E+00    7.993E+00    2.642E+01
PA-231     0.000E+00         1.#INF     1.739E+01    1.739E+01    1.562E+02
PA-233    -7.464E-01          514.5     3.840E+00    3.841E+00    1.280E+01
PA-234    -3.248E+00          130.4     4.235E+00    4.238E+00    1.406E+01
PA-234M    1.012E+02           81.6     8.255E+01    8.271E+01    5.867E+02
AM-241     1.156E+03            0.9     1.033E+01    6.089E+01    1.597E+01
Np-237     4.977E+00          148.0     7.366E+00    7.371E+00    2.444E+01
Ir-192     3.069E-01          485.5     1.490E+00    1.490E+00    3.166E+00
Cs-136     1.269E+00           66.1     8.386E-01    8.417E-01    3.243E+00
Np-239    -4.814E-01          644.9     3.105E+00    3.105E+00    1.037E+01
Nd-147     1.721E+00          151.3     2.605E+00    2.607E+00    1.903E+01
TL-210     1.131E+00           89.1     1.008E+00    1.010E+00    3.358E+00
Kr-85      2.329E+02           97.7     2.276E+02    2.280E+02    7.576E+02
-----------------------------------------------------------------------------
Total      1.119E+04

      Analyst: kody Saulters
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:15:37 PMPage  1
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183717.An1            
                                                                                 
 Sample description                                             
      402938_Gamma_LCS 160-402938~2-A                                 
                                                                      

 Spectrum Filename: C:\User\SPC\Det17\17_Gamma_20183717.An1

 Acquisition information
        Start time:                 12/18/2018 2:21:15 PM
        Live time:               1800
        Real time:               1839
        Dead time:                  2.11 %
        Detector ID:                   17

 Detector system                                                
      Ge17 SN/11080671                                                
                                                                      

 Calibration
        Filename:                   17_Soil_TunaCan.Clb
      17_TunaCan_90099_032612                                         
                                                                      

        Energy Calibration                                      
             Created:               2/29/2012 10:33:23 AM
             Zero offset:           0.108 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.584E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/12/2012 9:28:42 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.91 %
             Log(Eff):             -5.264190E-01 + (-4.024164E-01*Log(E) ) + 
                                    ( -2.604461E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.00 %
             Log(Eff):             -2.343889E+01 + ( 8.582715E+00*Log(E) ) + 
                                    ( -9.075430E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.12keV )
        Stop channel:            8000 (  1999.54keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:15:37 PMPage  2
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183717.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2018 2:20:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       17_2018-11-22_1628.PBC
                                                 11/22/2018 4:28:47 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   26 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1769

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    32.09      122.  34.85   0.75  1.017E-02
    36.62      287.  18.27   0.92  1.354E-02
    46.59    14490.   1.25   0.82  2.104E-02    46.54   4.250  9.018E+03 PB210 
    50.14      269.  45.01   0.78  2.357E-02    50.14   8.000    PBC<MDA TH227 
    59.60    22095.   0.89   0.84  2.961E-02    59.54  35.900  1.156E+03 AM241 
    74.90       58.  54.18   0.80  3.684E-02
    77.37      135.  26.15   0.80  3.771E-02
    80.99       11. 478.03   0.81  3.884E-02    80.99  34.060    PBC<MDA BA133 
    86.49       47. 148.00   0.81  4.026E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  2.123E+00 EU155 
    86.54       47. 149.38   0.81  4.027E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  2.124E+00 EU155 
                                                86.94   9.040  7.196E+00 Sn126 
    86.94       48. 147.87   0.81  4.036E-02    86.54  30.700    PBC<MDA EU155 
                                                86.94   9.040  7.249E+00 Sn126 
    87.57       48. 149.15   0.81  4.050E-02    87.57  37.500    PBC<MDA Sn126 
    88.04       48. 150.47   0.81  4.060E-02    88.04   3.790    PBC<MDA Cd109 
    91.10       48. 151.33   0.82  4.119E-02    91.10  28.300    PBC<MDA Nd147 
    92.56       38.  88.37   0.82  4.144E-02    92.59   5.584    PBC<MDA TH234 
    93.32       21. 350.14   0.82  4.156E-02    93.35   5.561    PBC<MDA AC228 
    99.09       47.  83.36   0.98  4.234E-02    99.50  15.000    PBC<MDA Np239 
   103.26       72.  51.61   0.48  4.266E-02   103.20  21.800  4.302E+00 Gd153 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:15:37 PMPage  3
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183717.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               103.70  24.000  3.905E+00 Np239 
   105.31       46. 112.91   0.83  4.278E-02   105.31  21.200    PBC<MDA EU155 
   110.95       28.  70.39   0.33  4.297E-02
   121.70       29. 103.35   0.85  4.277E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  4.413E-01 CO57  
   140.83       32.  86.55   1.14  4.119E-02   140.51  89.300    PBC<MDA Tc99m 
   162.58       40.  93.43   1.09  3.813E-02   162.66   6.220    PBC<MDA Ba140 
   185.72      -14. 336.42   0.91  3.545E-02   185.72  54.000    PBC<MDA U235  
   193.51       42. 104.13   0.91  3.448E-02   193.51   4.400    PBC<MDA TH229 
   205.33       27. 155.77   0.92  3.312E-02   205.33   5.010    PBC<MDA U235  
   238.61      167.  23.59   0.92  2.989E-02   238.63  43.300  7.162E+00 PB212 
   244.69       40. 144.09   0.96  2.938E-02   244.69   7.580    PBC<MDA EU152 
   256.24       26. 147.31   0.97  2.846E-02   256.24   7.000    PBC<MDA TH227 
   265.83        8. 504.38   0.98  2.774E-02   265.83  50.000    PBC<MDA BI210M
   279.44       38.  96.22   0.99  2.681E-02   279.20  81.460    PBC<MDA Hg203 
   284.30       23. 169.92   1.00  2.648E-02   284.30   6.140    PBC<MDA I131  
   295.26      102.  35.40   0.61  2.580E-02   295.09  19.300  1.135E+01 PB214 
   300.75        6. 962.97   1.01  2.550E-02   300.03   3.280    PBC<MDA PB212 
   308.44       12. 494.41   1.02  2.501E-02   308.44  31.750    PBC<MDA Ir192 
   316.49        4. 835.78   1.03  2.456E-02   316.49  87.040    PBC<MDA Ir192 
   320.08       15. 234.81   1.03  2.437E-02   320.08   9.940    PBC<MDA CR51  
   329.67       22.  60.62   0.34  2.387E-02   328.76  20.300    PBC<MDA La140 
   338.57       50.  50.99   0.43  2.342E-02   338.32  12.010  9.869E+00 AC228 
   340.57       17. 270.67   1.05  2.333E-02   340.57  46.900    PBC<MDA Cs136 
   343.70       13. 345.98   1.05  2.315E-02   344.29  26.500    PBC<MDA EU152 
   351.75       88.  37.06   0.63  2.280E-02   351.93  37.600  5.718E+00 PB214 
   383.84       39. 115.48   1.09  2.143E-02   383.84   8.940    PBC<MDA BA133 
   387.95       30. 153.43   1.09  2.127E-02   387.95  66.000    PBC<MDA Cf249 
   391.69       37. 118.82   1.09  2.112E-02   391.69  64.000    PBC<MDA SN113 
   427.88       29. 131.78   1.13  1.983E-02   427.88  29.600    PBC<MDA SB125 
   453.88       41.  99.19   1.15  1.900E-02   453.88  65.000    PBC<MDA PM146 
   463.37       43.  98.36   1.16  1.872E-02   463.37  10.470    PBC<MDA SB125 
   487.02       11. 329.58   1.18  1.806E-02   487.02  45.500    PBC<MDA La140 
   497.05       26. 124.83   1.19  1.779E-02   497.05  90.900    PBC<MDA RU103 
   511.86       70.  44.49   2.45  1.742E-02   511.86  20.000    PBC<MDA RH106 
   513.98       31.  97.73   1.20  1.737E-02   513.98   0.430    PBC<MDA Kr85  
   538.37        6. 497.06   1.22  1.682E-02   537.26  24.390    PBC<MDA Ba140 
   563.24       10. 258.71   1.25  1.624E-02   563.24   8.350    PBC<MDA CS134 
   570.06       29.  75.31   1.25  1.611E-02   569.47   8.200  1.233E+01 PA234 
                                               569.70  97.740  1.035E+00 BI207 
   583.02       54.  48.57   1.26  1.584E-02   583.02  84.500    PBC<MDA TL208 
   603.64       27. 150.10   1.28  1.546E-02   602.73  98.260    PBC<MDA SB124 
   604.71       27. 152.33   1.28  1.542E-02   604.71  97.620    PBC<MDA CS134 
   609.23       16. 241.82   1.29  1.533E-02   609.31  46.090    PBC<MDA BI214 
   610.30       27. 144.48   1.29  1.531E-02   610.30   5.750    PBC<MDA RU103 
   614.28       27. 146.60   1.29  1.524E-02   614.28  89.850    PBC<MDA AG108M
   618.06       27. 148.82   1.30  1.517E-02   618.06  99.100    PBC<MDA PM144 
   621.92       27. 150.60   1.30  1.510E-02   621.92   9.930    PBC<MDA RH106 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:15:37 PMPage  4
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183717.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   636.97       11. 190.60   1.31  1.484E-02   636.97   7.170    PBC<MDA I131  
   657.76       14. 908.46   1.33  1.449E-02   657.76  94.640    PBC<MDA AG110M
   661.72     7713.   1.25   1.42  1.443E-02   661.66  85.210  3.486E+02 CS137 
   702.63       25.  92.08   1.37  1.380E-02   702.63  97.900    PBC<MDA NB94  
   722.94       23.  89.42   1.39  1.351E-02
   723.69       23.  82.16   1.39  1.351E-02   722.79  10.810    PBC<MDA SB124 
                                               723.36  20.220  4.702E+00 EU154 
                                               724.20  44.150  2.155E+00 ZR95  
   735.72        5. 431.23   1.40  1.333E-02   735.72  22.500    PBC<MDA PM146 
   766.41       30.  81.58   1.42  1.293E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294    PBC<MDA PA234M
   778.92       23.  87.70   1.43  1.278E-02   778.92  12.940    PBC<MDA EU152 
   795.87       36.  58.59   1.45  1.257E-02   795.87  85.530    PBC<MDA CS134 
   799.60       25.  89.11   1.45  1.253E-02   799.60  98.960    PBC<MDA TL210 
   801.95       17. 143.56   1.45  1.250E-02   801.95   8.690    PBC<MDA CS134 
   810.78       17. 131.74   1.46  1.240E-02   810.78  99.460    PBC<MDA CO58  
   815.77       25.  93.65   1.47  1.234E-02   815.77  23.280    PBC<MDA La140 
   818.50       22.  99.27   1.47  1.231E-02   818.50 100.000    PBC<MDA Cs136 
   860.56        6. 465.99   1.50  1.185E-02   860.56  12.420    PBC<MDA TL208 
   871.10       29.  68.44   1.51  1.175E-02   871.10  99.890    PBC<MDA NB94  
   911.79       34.  86.97   1.55  1.135E-02   911.07  29.000    PBC<MDA AC228 
   967.61       31.  79.33   1.59  1.083E-02   968.97  17.460    PBC<MDA AC228 
   996.33       20. 134.14   1.62  1.061E-02   996.33  10.600    PBC<MDA EU154 
  1004.77       31.  85.66   1.62  1.054E-02  1004.77  18.010    PBC<MDA EU154 
  1037.84       31.  88.70   1.65  1.028E-02  1037.84  14.130    PBC<MDA Co56  
  1048.07       28.  66.10   1.66  1.021E-02  1048.07  80.000    PBC<MDA Cs136 
  1050.36        6. 319.36   1.66  1.019E-02  1050.36   1.560    PBC<MDA RH106 
  1063.37       27.  86.72   1.67  1.009E-02  1063.66  74.500    PBC<MDA BI207 
  1084.20       19.  39.39   0.67  9.944E-03
  1099.25       15. 193.74   1.70  9.840E-03  1099.25  56.500    PBC<MDA FE59  
  1120.55        4. 691.69   1.72  9.696E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  2.083E-01 Sc46  
                                              1121.30  34.900  5.972E-01 Ta182 
  1120.64       27.  92.92   1.72  9.697E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1173.35     2570.   2.21   1.62  9.358E-03  1173.24  99.900  1.527E+02 CO60  
  1189.05       19.  84.97   1.77  9.263E-03  1189.05  16.200    PBC<MDA Ta182 
  1238.28       10.  92.75   1.81  8.977E-03  1238.28  66.070    PBC<MDA Co56  
  1274.53        4. 150.00   1.84  8.779E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  7.193E-01 EU154 
  1291.60       12.  52.73   1.85  8.689E-03  1291.60  43.200    PBC<MDA FE59  
  1313.00        3. 308.52   1.87  8.579E-03  1313.00  21.000    PBC<MDA TL210 
  1332.61     2340.   2.11   2.15  8.480E-03  1332.50  99.980  1.533E+02 CO60  
  1384.30        8.  35.36   1.93  8.233E-03  1384.30  24.290  2.222E+00 AG110M
  1407.55        9.  34.60   1.94  8.125E-03  1408.00  21.005  2.866E+00 EU152 
  1596.21        7.  37.80   2.09  7.364E-03  1596.21  95.400    PBC<MDA La140 
  1763.50       29.  20.91   2.21  6.804E-03  1764.49  15.400  1.544E+01 BI214 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:15:37 PMPage  5
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183717.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1836.06       10.  31.62   2.26  6.593E-03  1836.06  99.200  8.495E-01 Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   127.85    32.09       562.       122. 1.199E+04   34.85   0.752  -      s 
   145.96    36.62       869.       287. 2.119E+04   18.27   0.918  -      s 
   299.00    74.90       461.        58. 1.571E+03   54.18   0.802  -      sD
   308.91    77.38       553.       135. 3.573E+03   26.15   0.804  -      sD
   443.15   110.95       194.        28. 6.478E+02   70.39   0.329  -      sc
  1317.71   329.67        85.        22. 9.217E+02   60.62   0.345  -      s 
  1353.30   338.57       200.        50. 2.135E+03   50.99   0.425  -      sM
  4335.95  1084.20        16.        19. 1.877E+03   39.39   0.667  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.85    46.59      5075.     14490.     8.050     1.25   0.821 
 TH-227    200.03    50.14      5079.       269.     0.149    45.01   0.778s
 AM-241    237.86    59.60      4213.     22095.    12.275     0.89   0.837s
 TH-234    252.59    63.29      7160.      -137.    -0.076   143.74   0.791 
 Sn-126    256.56    64.28      1807.       -59.    -0.033   102.38   0.792s
 BA-133    323.36    80.99       972.        11.     0.006   478.03   0.807s
 Np-237    345.35    86.49      2421.        47.     0.026   148.00   0.813s
 EU-155    345.56    86.54      2468.        47.     0.026   149.38   0.813s
 Sn-126    347.15    86.94      2454.        48.     0.026   147.87   0.813s
 Sn-126    349.67    87.57      2502.        48.     0.026   149.15   0.814s
 Cd-109    351.55    88.04      2549.        48.     0.026   150.47   0.814s
 Nd-147    363.79    91.10      2597.        48.     0.027   151.33   0.817s
 TH-234    369.74    92.59       531.        38.     0.021    88.37   0.818D
 AC-228    372.78    93.35      2633.        21.     0.012   350.14   0.819s
 Gd-153    389.37    97.50      1197.       -48.    -0.026   104.01   0.823s
 Np-239    395.74    99.09       496.        47.     0.026    83.36   0.984 
 Gd-153    412.16   103.20      1537.       -35.    -0.019   159.00   0.828s
 Np-239    414.16   103.70      1427.        46.     0.026   116.40   0.829s
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:15:37 PMPage  6
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183717.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-155    420.61   105.31      1319.        46.     0.025   112.91   0.830s
 Np-239    423.88   106.13      1470.        -8.    -0.005   644.89   0.831s
 EU-152    486.45   121.78      1036.        29.     0.016   103.35   0.846D
 EU-154    491.73   123.10      1054.         0.     0.000  1000.00   0.847s
 PA-234    524.49   131.29      1648.       -44.    -0.025   130.38   0.855s
 HF-181    531.41   133.02      1693.         0.     0.000  1000.00   0.856s
 CE-144    533.46   133.54      1693.         0.     0.000  1000.00   0.857s
 HF-181    544.50   136.30      1800.       -48.    -0.027   126.16   0.859s
 CO-57     545.20   136.47      1848.         0.     0.000   127.80   0.859A
 Tc-99m    562.62   140.83       294.        32.     0.018    86.55   1.136s
 U-235     574.43   143.79      1225.       -50.    -0.028   103.76   0.866s
 CE-141    581.05   145.44      1333.        -9.    -0.005   573.97   0.868s
 Ba-140    649.59   162.58       398.        40.     0.023    93.43   1.091s
 U-235     652.78   163.38      1098.       -38.    -0.021   135.30   0.885s
 CE-139    662.67   165.85      1024.       -24.    -0.013   189.66   0.887s
 U-235     742.10   185.72       759.       -14.    -0.008   336.42   0.905s
 TH-229    773.25   193.51       590.        42.     0.023   104.13   0.913s
 U-235     820.52   205.33       555.        27.     0.015   155.77   0.924s
 Cf-251    907.16   227.00       660.       -40.    -0.022   115.38   0.944s
 TH-227    943.03   235.97      1259.       -44.    -0.024   115.65   0.952 
 PB-212    953.67   238.63       318.       139.     0.077    20.08   0.954D
 PB-214    967.13   242.00      1427.       -29.    -0.016    79.35   0.958s
 EU-152    977.91   244.69      1627.        40.     0.022   144.09   0.960 
 TH-227   1024.08   256.24       443.        26.     0.014   147.31   0.971s
 Cd-113m  1053.91   263.70       686.       -26.    -0.015   142.04   0.978 
 BI-210M  1062.44   265.83       723.         8.     0.004   504.38   0.979s
 TL-208   1108.23   277.28       661.       -41.    -0.023    93.24   0.990s
 Hg-203   1115.89   279.20       636.        38.     0.021    96.22   0.992 
 I-131    1136.28   284.30       411.        23.     0.013   169.92   0.996s
 PB-214   1180.13   295.26       314.       102.     0.057    35.40   0.606s
 TL-210   1183.07   296.00      1914.       -26.    -0.015   237.27   1.007s
 PB-212   1199.19   300.03      1882.         6.     0.004   962.97   1.011s
 PA-231   1199.35   300.07      1888.         0.     0.000  1000.00   1.011 
 PA-233   1199.79   300.18      1888.         0.     0.000  1000.00   1.011s
 PA-231   1209.66   302.65      1888.         0.     0.000  1000.00   1.013s
 BA-133   1210.47   302.85      1888.         0.     0.000  1000.00   1.013s
 Ba-140   1218.46   304.85      1888.         0.     0.000  1000.00   1.015 
 BI-210M  1218.64   304.90      1888.         0.     0.000  1000.00   1.015s
 Ir-192   1232.82   308.44      1754.        12.     0.007   494.41   1.019s
 PA-233   1247.10   312.01      1900.       -12.    -0.007   514.51   1.022s
 Ir-192   1265.01   316.49       654.         4.     0.002   835.78   1.026 
 CR-51    1279.38   320.08       617.        15.     0.008   234.81   1.029s
 Cf-249   1332.79   333.44       664.       -40.    -0.022    93.25   1.041s
 AC-228   1352.30   338.32       964.        37.     0.021   119.62   1.046s
 Cs-136   1361.30   340.57      1001.        17.     0.009   270.67   1.048s
 EU-152   1376.16   344.29      1005.        13.     0.007   345.98   1.051s
 HF-181   1382.33   345.83      1018.         0.     0.000  1000.00   1.053s
 PB-214   1406.02   351.75       272.        88.     0.049    37.06   0.634s
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:15:37 PMPage  7
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183717.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BA-133   1423.00   356.00       892.       -40.    -0.022   106.09   1.062s
 I-131    1456.93   364.48       521.       -44.    -0.025    97.53   1.070s
 BA-133   1534.34   383.84       989.        39.     0.022   115.48   1.087s
 Cf-249   1550.77   387.95      1028.        30.     0.017   153.43   1.091s
 SN-113   1565.73   391.69       924.        37.     0.020   118.82   1.094s
 SB-125   1710.44   427.88       407.        29.     0.016   131.78   1.127s
 AG-108M  1734.69   433.94       411.       -13.    -0.007   299.95   1.132s
 PM-146   1814.44   453.88       428.        41.     0.023    99.19   1.150s
 SB-125   1852.38   463.37       859.        43.     0.024    98.36   1.158 
 Ir-192   1871.15   468.06       932.       -40.    -0.022   108.51   1.163s
 BE-7     1909.29   477.59       700.       -23.    -0.013   164.01   1.171s
 La-140   1946.98   487.02       340.        11.     0.006   329.58   1.180 
 RU-103   1987.11   497.05       268.        26.     0.014   124.83   1.188s
 RH-106   2046.35   511.86       447.        70.     0.039    44.49   2.452s
 Kr-85    2054.81   513.98       452.        31.     0.017    97.73   1.203s
 Ba-140   2147.92   537.26       233.         6.     0.003   497.06   1.224 
 CS-134   2251.82   563.24       172.        10.     0.006   258.71   1.247s
 CS-134   2276.15   569.32       217.       -15.    -0.008   141.26   1.252s
 PA-234   2276.75   569.47       214.        -6.    -0.004   329.32   1.253s
 BI-207   2277.67   569.70       229.        29.     0.016    75.31   1.253s
 TL-208   2330.95   583.02       170.        54.     0.030    48.57   1.264s
 SB-125   2400.86   600.50       878.        -5.    -0.003   839.29   1.280s
 SB-124   2409.78   602.73       814.        27.     0.015   150.10   1.282s
 CS-134   2417.70   604.71       841.        27.     0.015   152.33   1.284s
 BI-214   2436.10   609.31       745.        16.     0.009   241.82   1.287s
 RU-103   2440.05   610.30       761.        27.     0.015   144.48   1.288s
 AG-108M  2455.98   614.28       788.        27.     0.015   146.60   1.292s
 PM-144   2471.11   618.06       816.        27.     0.015   148.82   1.295 
 RH-106   2486.52   621.92       818.        27.     0.015   150.60   1.299 
 SB-125   2542.41   635.89       169.        -5.    -0.003   370.41   1.311s
 I-131    2546.75   636.97       201.        11.     0.006   190.60   1.312s
 AG-110M  2629.90   657.76      8081.        14.     0.008   908.46   1.330s
 CS-137   2645.74   661.72       255.      7713.     4.285     1.25   1.418 
 PM-144   2785.03   696.54       152.       -24.    -0.013   108.19   1.363 
 NB-94    2809.38   702.63       117.        25.     0.014    92.08   1.368s
 SB-124   2890.01   722.79       169.        23.     0.013    82.16   1.386s
 AG-108M  2890.61   722.94       198.        23.     0.013    89.42   1.386s
 EU-154   2892.30   723.36       221.         0.     0.000  1000.00   1.386s
 ZR-95    2895.66   724.20       221.         0.     0.000  1000.00   1.387s
 BI-212   2907.54   727.17       244.       -12.    -0.007   186.34   1.390s
 PM-146   2941.74   735.72       126.         5.     0.003   431.23   1.397s
 PM-146   2987.51   747.16       156.       -25.    -0.014   103.92   1.407s
 ZR-95    3025.79   756.73       134.       -22.    -0.012   108.03   1.415s
 AG-110M  3054.64   763.94       248.       -33.    -0.018    69.33   1.421 
 NB-95    3062.03   765.79       281.       -23.    -0.013   103.54   1.423s
 PA-234M  3064.52   766.41       291.        30.     0.017    81.58   1.423s
 EU-152   3114.56   778.92        95.        23.     0.013    87.70   1.434 
 BI-212   3140.56   785.42       152.       -11.    -0.006   225.81   1.440s
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:15:37 PMPage  8
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183717.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134   3182.36   795.87       204.        36.     0.020    58.59   1.448s
 TL-210   3197.29   799.60       240.        25.     0.014    89.11   1.451s
 CS-134   3206.69   801.95       282.        17.     0.009   143.56   1.454s
 CO-58    3241.99   810.78       254.        17.     0.010   131.74   1.461s
 La-140   3261.97   815.77       272.        25.     0.014    93.65   1.465s
 Cs-136   3272.90   818.50       220.        22.     0.012    99.27   1.467s
 MN-54    3338.30   834.85       182.       -33.    -0.018    70.48   1.481s
 Co-56    3385.99   846.77       178.       -25.    -0.014    93.34   1.491s
 TL-208   3441.18   860.56       164.         6.     0.003   465.99   1.503s
 NB-94    3483.32   871.10       186.        29.     0.016    68.44   1.512s
 EU-154   3491.85   873.23       251.       -26.    -0.015    87.54   1.514s
 PA-234   3521.06   880.53       424.       -34.    -0.019    87.73   1.520s
 PA-234   3531.90   883.24       458.       -13.    -0.007   237.43   1.522s
 AG-110M  3537.67   884.68       470.         0.     0.000  1000.00   1.523s
 Sc-46    3556.06   889.28       530.       -36.    -0.020    91.90   1.527s
 Y-88     3591.11   898.04       182.       -18.    -0.010   160.73   1.534s
 AC-228   3643.24   911.07       191.        34.     0.019    86.97   1.545s
 AG-110M  3748.95   937.49       219.        -8.    -0.005   378.59   1.567s
 EU-152   3855.45   964.11       302.       -37.    -0.021    67.62   1.589 
 AC-228   3874.90   968.97       293.        31.     0.017    79.33   1.593s
 EU-154   3984.36   996.33       356.        20.     0.011   134.14   1.616s
 PA-234M  4003.04  1001.00       379.        -3.    -0.002   910.38   1.620s
 EU-154   4018.15  1004.77       335.        31.     0.017    85.66   1.623 
 Co-56    4150.45  1037.84       150.        31.     0.017    88.70   1.650s
 Cs-136   4191.39  1048.07       153.        28.     0.015    66.10   1.658s
 RH-106   4200.55  1050.36       181.         6.     0.003   319.36   1.661 
 BI-207   4253.77  1063.66       110.        27.     0.015    86.72   1.671s
 Ga-68    4308.74  1077.40       225.       -39.    -0.022    85.52   1.683s
 FE-59    4396.18  1099.25       165.        15.     0.008   193.74   1.700s
 EU-152   4447.49  1112.07       327.        -9.    -0.005   281.00   1.711 
 ZN-65    4461.38  1115.55       318.         0.     0.000  1000.00   1.713s
 BI-214   4480.35  1120.29       306.        27.     0.015    92.92   1.717 
 Sc-46    4481.41  1120.55       314.         4.     0.002   691.69   1.717 
 Ta-182   4484.41  1121.30       349.       -23.    -0.013   115.16   1.718 
 CO-60    4692.70  1173.35        89.      2570.     1.428     2.21   1.615 
 Ta-182   4755.52  1189.05        50.        19.     0.011    84.97   1.772s
 Ta-182   4885.02  1221.41        69.       -17.    -0.010   111.80   1.798s
 Co-56    4952.53  1238.28        16.        10.     0.006    92.75   1.812s
 NA-22    5097.60  1274.53        16.         4.     0.002   150.00   1.840s
 EU-154   5097.64  1274.54        20.         0.     0.000  1000.00   1.840s
 FE-59    5165.90  1291.60         6.        12.     0.007    52.73   1.854s
 TL-210   5251.56  1313.00        16.         3.     0.002   308.52   1.870s
 CO-60    5330.03  1332.61        14.      2340.     1.300     2.11   2.149 
 AG-110M  5536.92  1384.30         0.         8.     0.004    35.36   1.926s
 EU-152   5631.79  1408.00         0.         9.     0.005    34.60   1.944s
 La-140   6385.15  1596.21         0.         7.     0.004    37.80   2.087s
 SB-124   6764.55  1690.98        12.        -3.    -0.002   284.80   2.157s
 BI-214   7058.84  1764.49         4.        29.     0.016    20.91   2.211s

                                 (Page 10 of 22)

Page 113 of 860



      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:15:37 PMPage  9
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183717.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Co-56    7086.31  1771.35        44.        -8.    -0.004   126.23   2.216s
 Y-88     7345.39  1836.06         0.        10.     0.006    31.62   2.262s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -6.6312E+00                                      5.31E+01             
                           477.60-6.631E+00 ?(  3.633E+01 1.64E+02 1.05E+01 G  
 
NA-22    C   2.5329E-01                                      9.50E+02             
                          1274.53 2.533E-01 ?(  1.352E+00 1.50E+02 9.99E+01 G  
 
K-40     N  -5.9360E-01                                      4.66E+11             
                          1460.83-5.936E-01 %(P 1.650E+01 1.14E+03 1.07E+01 G  
 
Sc-46    F  -1.7306E+00                                      8.38E+01             
                           889.28-1.731E+00 &(  5.284E+00 9.19E+01 1.00E+02 G  
                          1120.55 2.083E-01 +   4.890E+00 6.92E+02 1.00E+02 G  
 
CR-51    F   3.4524E+00                                      2.77E+01             
                           320.08 3.452E+00  (P 2.717E+01 2.35E+02 9.94E+00 G  
 
MN-54    C  -1.4929E+00                                      3.12E+02             
                           834.85-1.493E+00 ?(P 3.008E+00 7.05E+01 1.00E+02 G  
 
FE-59    F   1.6107E+00                                      4.45E+01             
                          1099.25 1.471E+00 &(P 6.258E+00 1.94E+02 5.65E+01 G  
                          1291.60 1.794E+00 ?(P 2.074E+00 5.27E+01 4.32E+01 G  
 
Co-56    C   4.6892E-01                                      7.73E+01             
                           846.77-1.141E+00 ?(P 3.003E+00 9.33E+01 9.99E+01 G  
                          1238.28 9.799E-01 + P 2.024E+00 9.27E+01 6.61E+01 G  
                          1037.84 1.185E+01  (  2.286E+01 8.87E+01 1.41E+01 G  
                          1771.35-4.079E+00 +   1.770E+01 1.26E+02 1.55E+01  A 
 
CO-57    C   1.0609E-02                                      2.72E+02             
                                                            Derived Ave Activity  
                           122.06 1.061E-02 }(  2.237E+00 6.28E+03 8.56E+01 G  
                           136.47 0.000E+00 }   2.537E+01 1.28E+02 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:15:37 PMPage 10
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183717.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-58    C   7.8459E-01                                      7.09E+01             
                           810.78 7.846E-01 ?(P 3.471E+00 1.32E+02 9.95E+01 G  
 
CO-60    F   1.5303E+02                                      1.93E+03             
                          1332.50 1.533E+02  (P 1.300E+00 2.11E+00 1.00E+02 G  
                          1173.24 1.527E+02  (P 2.772E+00 2.21E+00 9.99E+01 G  
 
NB-94    I   1.2004E+00                                      7.41E+06             
                           702.63 1.011E+00 &(P 2.186E+00 9.21E+01 9.79E+01 G  
                           871.10 1.386E+00 ?(  3.138E+00 6.84E+01 9.99E+01 G  
 
ZR-95    I  -1.7451E+00                                      6.40E+01             
                           756.73-1.745E+00 ?(  4.432E+00 1.08E+02 5.45E+01 G  
                           724.20 0.000E+00 +   6.714E+00 1.00E+03 4.42E+01 G  
 
NB-95    I  -1.0048E+00                                      6.40E+01             
                           765.79-1.005E+00 ?(  3.475E+00 1.04E+02 9.98E+01 G  
 
RU-103   I   8.9301E-01                                      3.93E+01             
                           497.05 8.930E-01 ?(  2.713E+00 1.25E+02 9.09E+01 G  
                           610.30 1.719E+01 ?   8.281E+01 1.44E+02 5.75E+00 GA 
 
RH-106   I   1.1522E+01                                      3.74E+02             
                           621.92 1.003E+01  (  5.039E+01 1.51E+02 9.93E+00 G  
                          1050.36 2.100E+01 &(  2.286E+02 3.19E+02 1.56E+00 G  
                           511.86 1.112E+01 ?   1.614E+01 4.45E+01 2.00E+01 GA 
 
AG-108M  C   5.8169E-01                                      1.53E+05             
                           433.94-3.977E-01 ?(P 3.039E+00 3.00E+02 9.05E+01 G  
                           722.94 1.036E+00 &(  3.092E+00 8.94E+01 9.08E+01 G  
                           614.28 1.108E+00 &(  5.417E+00 1.47E+02 8.98E+01 G  
 
AG-110M  F   5.6186E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  6.833E+00 1.00E+03 7.27E+01 G  
                           657.76 5.671E-01 ?(  1.708E+01 9.08E+02 9.46E+01 G  
                           937.49-1.213E+00 +   1.044E+01 3.79E+02 3.44E+01 G  
                          1384.30 2.222E+00 ?(  2.047E+00 3.54E+01 2.43E+01 G  
                           763.94-6.376E+00 +   1.462E+01 6.93E+01 2.23E+01 G  
 
SN-113   F   1.5017E+00                                      1.15E+02             
                           391.69 1.502E+00 ?(P 5.933E+00 1.19E+02 6.40E+01 G  
 
SB-124   F   1.7644E+00                                      6.02E+01             
                           602.73 9.915E-01 &(  4.963E+00 1.50E+02 9.83E+01 G  
                          1690.98-4.956E-01 +   3.114E+00 2.85E+02 4.78E+01 G  
                           722.79 8.790E+00 &(  2.405E+01 8.22E+01 1.08E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:15:37 PMPage 11
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183717.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SB-125   I   5.1823E+00                                      1.01E+03             
                           427.88 2.739E+00  (P 9.156E+00 1.32E+02 2.96E+01 G  
                           600.50-1.004E+00 -   2.826E+01 8.39E+02 1.79E+01 G  
                           635.89-1.653E+00 &   2.092E+01 3.70E+02 1.13E+01 G  
                           463.37 1.209E+01 &(P 3.947E+01 9.84E+01 1.05E+01 G  
 
I-131    I  -2.4785E-01                                      8.02E+00             
                           364.48-1.355E+00 ?(  3.335E+00 9.75E+01 8.17E+01 G  
                           284.30 7.690E+00 ?(P 3.323E+01 1.70E+02 6.14E+00 G  
                           636.97 5.570E+00  (  3.594E+01 1.91E+02 7.17E+00 G  
 
Gd-153   F  -2.0883E+00                                      2.42E+02             
                            97.50-2.088E+00 ?(  7.206E+00 1.04E+02 3.00E+01 G  
                           103.20-2.095E+00 +   1.108E+01 1.59E+02 2.18E+01 G  
 
Ga-68    C  -7.8023E+01                                      4.71E-02             
                          1077.40-7.802E+01 ?(  1.443E+02 8.55E+01 3.30E+00 G  
 
Tc-99m   I   4.9891E-01                                      2.51E-01             
                           140.51 4.989E-01  (  1.288E+00 8.65E+01 8.93E+01 G  
 
BA-133   F  -1.5945E+00                                      3.85E+03             
                           356.00-1.594E+00 *(  5.619E+00 1.06E+02 6.20E+01 G  
                           302.85 0.000E+00 +   2.455E+01 1.00E+03 1.83E+01 G  
                           383.84 1.128E+01 &   4.329E+01 1.15E+02 8.94E+00 GA 
                            80.99 4.620E-01 +   6.216E+00 4.78E+02 3.41E+01 GA 
 
CS-134   I   1.8263E+00                                      7.54E+02             
                           795.87 1.859E+00 ?(  3.580E+00 5.86E+01 8.55E+01 G  
                           604.71 1.002E+00 ?(  5.088E+00 1.52E+02 9.76E+01 G  
                           569.32-3.362E+00 -   1.599E+01 1.41E+02 1.54E+01 G  
                           801.95 8.589E+00 ?(  4.142E+01 1.44E+02 8.69E+00 G  
                           563.24 4.096E+00 &(  2.614E+01 2.59E+02 8.35E+00 G  
 
CS-137   I   3.4855E+02                                      1.10E+04             
                           661.66 3.486E+02  (  3.485E+00 1.25E+00 8.52E+01 G  
 
CE-139   F  -4.3627E-01                                      1.38E+02             
                           165.85-4.363E-01  (  2.760E+00 1.90E+02 7.99E+01 G  
 
Ba-140   I   2.5783E+00                                      1.28E+01             
                           537.26 8.165E-01 &(P 1.000E+01 4.97E+02 2.44E+01 G  
                           162.66 9.487E+00  (  2.240E+01 9.34E+01 6.22E+00 G  
                           304.85 0.000E+00 -   1.054E+02 1.00E+03 4.29E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:15:37 PMPage 12
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183717.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
La-140   I   6.1498E-01                                      1.28E+01             
                          1596.21 5.536E-01 ?(  5.828E-01 3.78E+01 9.54E+01 G  
                           487.02 7.437E-01 ?(  5.993E+00 3.30E+02 4.55E+01 G  
                           328.76 5.010E-02 & P 1.422E+01 8.43E+03 2.03E+01 G  
                           815.77 4.926E+00 &   1.538E+01 9.37E+01 2.33E+01 G  
 
CE-141   I  -2.5593E-01                                      3.25E+01             
                           145.44-2.559E-01 &(  4.909E+00 5.74E+02 4.82E+01 G  
 
PM-144   C   2.7925E-02                                      3.63E+02             
                           696.54-9.563E-01 ?(  2.428E+00 1.08E+02 9.90E+01 G  
                           618.06 1.011E+00 &(P 5.017E+00 1.49E+02 9.91E+01 G  
 
EU-152   F   4.4283E+00                                      4.94E+03             
                           121.78 1.321E+00 }   6.941E+00 1.03E+02 2.86E+01 G  
                           344.29 1.177E+00 &(  1.362E+01 3.46E+02 2.65E+01 G  
                          1112.07-3.827E+00 +   3.632E+01 2.81E+02 1.36E+01 G  
                           778.92 7.858E+00  (  1.620E+01 8.77E+01 1.29E+01 G  
                           964.11-1.311E+01 +   2.929E+01 6.76E+01 1.46E+01 G  
                           244.69 9.938E+00  (  4.757E+01 1.44E+02 7.58E+00 G  
                          1408.00 2.866E+00 ? P 2.399E+00 3.46E+01 2.10E+01 GA 
 
EU-154   I   2.1518E+00                                      3.14E+03             
                           123.10 0.000E+00 &(  4.912E+00 1.00E+03 4.08E+01 G  
                          1274.54 0.000E+00 ?(  4.235E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 &(  1.465E+01 1.00E+03 2.02E+01 G  
                           873.23-1.014E+01 &   2.957E+01 8.75E+01 1.23E+01 G  
                          1004.77 9.048E+00 ?(  2.576E+01 8.57E+01 1.80E+01 G  
                           996.33 9.964E+00 &(  4.477E+01 1.34E+02 1.06E+01 G  
 
EU-155   I   2.4042E+00                                      1.81E+03             
                           105.31 2.810E+00 &(P 1.053E+01 1.13E+02 2.12E+01 G  
                            86.54 2.124E+00 ?(  1.053E+01 1.49E+02 3.07E+01 G  
 
HF-181   F  -1.2608E-02                                      4.24E+01             
                           482.00-1.261E-02 %(P 4.856E+00 1.26E+04 8.05E+01 G  
                           133.02 0.000E+00 &   5.944E+00 1.00E+03 4.33E+01 G  
                           345.83 0.000E+00 +   2.419E+01 1.00E+03 1.51E+01 G  
                           136.30-1.092E+01 +   4.571E+01 1.26E+02 5.85E+00 G  
 
Ta-182   F  -3.8769E-01                                      1.14E+02             
                          1121.30-3.833E+00 ?(  1.475E+01 1.15E+02 3.49E+01 G  
                          1221.41-3.931E+00 +   9.415E+00 1.12E+02 2.70E+01 G  
                          1189.05 7.034E+00 ?(  1.320E+01 8.50E+01 1.62E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:15:37 PMPage 13
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183717.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Hg-203   F   9.5645E-01                                      4.66E+01             
                           279.20 9.565E-01 ?(  3.058E+00 9.62E+01 8.15E+01 G  
 
TL-208   N   2.2480E+00                                      6.98E+02             
                           583.02 2.254E+00  (P 2.632E+00 4.86E+01 8.45E+01 G  
                           277.28-1.337E+01 - P 4.003E+01 9.32E+01 6.31E+00 G  
                           860.56 2.207E+00  (P 2.355E+01 4.66E+02 1.24E+01 G  
 
PM-146   C   1.6353E+00                                      2.02E+03             
                           453.88 1.860E+00 *(  4.458E+00 9.92E+01 6.50E+01 G  
                           747.16-3.099E+00 +   7.551E+00 1.04E+02 3.40E+01 G  
                           735.72 9.877E-01  (  1.018E+01 4.31E+02 2.25E+01 G  
 
Y-88     F   8.4945E-01                                      1.07E+02             
                          1836.06 8.495E-01 ?(  6.260E-01 3.16E+01 9.92E+01 G  
                           898.04-9.298E-01 -   3.387E+00 1.61E+02 9.37E+01 G  
 
Cd-113m     -8.7403E+03                                      5.33E+03             
                           263.70-8.740E+03 &(  4.142E+04 1.42E+02 6.00E-03   K
 
Cd-109   F   1.7215E+01                                      4.53E+02             
                            88.04 1.722E+01 *(  8.594E+01 1.50E+02 3.79E+00 G  
 
Cf-251   T   2.0792E-01                                      3.28E+05             
                           176.60 2.079E-01 %(  1.047E+01 1.88E+03 1.70E+01 G  
                           227.00-1.140E+01 +   3.490E+01 1.15E+02 6.30E+00 GA 
 
Cf-249   T   1.1783E+00                                      1.28E+05             
                           387.95 1.178E+00 &(  6.022E+00 1.53E+02 6.60E+01 G  
                           333.44-5.998E+00 +   1.857E+01 9.33E+01 1.55E+01 G  
 
Sn-126      -1.0543E+01                                      3.65E+07             
                            87.57 1.743E+00 +   8.626E+00 1.49E+02 3.75E+01 GA 
                            64.28-1.054E+01 ?(  3.576E+01 1.02E+02 9.70E+00 G  
                            86.94 7.249E+00 +   3.557E+01 1.48E+02 9.04E+00 GA 
 
PB-210   N   9.0178E+03                                      8.14E+03             
                            46.54 9.018E+03  (P 2.083E+02 1.25E+00 4.25E+00 G  
 
PB-212   N   5.9571E+00                                      6.98E+02             
                           238.63 5.957E+00  (P 3.685E+00 2.01E+01 4.33E+01 G  
                           300.03 4.235E+00 & P 1.361E+02 9.63E+02 3.28E+00 GA 
 
PB-214   N   7.6302E+00                                      5.84E+05             
                           351.93 5.718E+00  (P 5.156E+00 3.71E+01 3.76E+01 G  
                           295.09 1.135E+01  (P 9.520E+00 3.54E+01 1.93E+01 G  
                           242.00-7.201E+00 & P 4.514E+01 7.93E+01 7.43E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:15:37 PMPage 14
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183717.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-207   C   1.4587E+00                                      1.18E+04             
                          1063.66 2.015E+00 ?(  3.812E+00 8.67E+01 7.45E+01 G  
                           569.70 1.035E+00 ?(  2.586E+00 7.53E+01 9.77E+01 G  
 
BI-212   N  -6.5651E+00                                      6.98E+02             
                           727.17-6.565E+00 ?(  4.131E+01 1.86E+02 7.55E+00 G  
                           785.42-3.747E+01 + P 2.056E+02 2.26E+02 1.28E+00 GA 
 
U-235    N  -1.4200E+00                                      2.57E+11             
                           143.79-6.217E+00 ?(P 2.060E+01 1.04E+02 1.10E+01 G  
                           205.33 9.075E+00 ?(P 3.766E+01 1.56E+02 5.01E+00 G  
                           163.38-1.105E+01 + P 4.520E+01 1.35E+02 5.08E+00 G  
                           185.72-4.199E-01 + P 3.805E+00 3.36E+02 5.40E+01 GA 
 
BI-214   N   5.8990E+00                                      5.84E+05             
                           609.31 1.262E+00 ?(P 1.021E+01 2.42E+02 4.61E+01 G  
                          1120.29 1.032E+01 ?(P 3.193E+01 9.29E+01 1.51E+01 G  
                          1764.49 1.544E+01 ?(P 6.300E+00 2.09E+01 1.54E+01 G  
 
BI-210M  T   3.0281E-01                                      1.10E+09             
                           265.83 3.028E-01 ?(P 5.128E+00 5.04E+02 5.00E+01 G  
                           304.90 0.000E+00 -   1.615E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   7.1310E+00                                      2.10E+03             
                           911.07 5.805E+00 ?(  1.133E+01 8.70E+01 2.90E+01 G  
                           968.97 9.205E+00 &(  2.424E+01 7.93E+01 1.75E+01 G  
                           338.32 7.316E+00 ?(  2.910E+01 1.20E+02 1.20E+01 G  
                            93.35 4.992E+00 ?   5.813E+01 3.50E+02 5.56E+00 XA 
 
TH-227   N   4.5617E+01                                      7.95E+03             
                           256.24 7.158E+00 &(  2.812E+01 1.47E+02 7.00E+00 G  
                           235.97-6.563E+00 +   2.520E+01 1.16E+02 1.23E+01 G  
                            50.14 7.927E+01 *(  9.866E+01 4.50E+01 8.00E+00 G  
 
TH-229   N   1.5372E+01                                      2.68E+06             
                           193.51 1.537E+01 *(P 4.245E+01 1.04E+02 4.40E+00 G  
                           210.85-3.808E-01 %   6.656E+01 6.52E+03 2.99E+00 G  
 
TH-234   N   9.0261E+00                                      1.63E+12             
                            92.59 9.026E+00  (P 2.642E+01 8.84E+01 5.58E+00 G  
                            63.29-6.331E+01 + P 1.830E+02 1.44E+02 3.81E+00 G  
 
PA-233   C  -7.4643E-01                                      7.82E+08             
                           312.01-7.464E-01 &(  1.280E+01 5.15E+02 3.60E+01 G  
                           300.18 0.000E+00 +   7.213E+01 1.00E+03 6.20E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:15:37 PMPage 15
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183717.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-234   N  -3.2483E+00                                      1.63E+12             
                           131.29-3.248E+00 ?(  1.406E+01 1.30E+02 1.80E+01 G  
                           946.02 3.757E-01 %   2.553E+01 2.97E+03 1.34E+01 G  
                           569.47-2.663E+00 +   2.982E+01 3.29E+02 8.20E+00 G  
                           883.24-6.387E+00 +   5.098E+01 2.37E+02 9.60E+00 G  
                           880.53-2.689E+01 &   7.839E+01 8.77E+01 6.00E+00 GA 
 
PA-234M  N   1.0118E+02                                      1.63E+12             
                          1001.00-1.889E+01 ?(P 5.867E+02 9.10E+02 8.37E-01 G  
                           766.41 4.430E+02 ?(P 1.201E+03 8.16E+01 2.94E-01 G  
 
AM-241   T   1.1563E+03                                      1.58E+05             
                            59.54 1.156E+03 @(P 1.597E+01 8.93E-01 3.59E+01 G  
 
Np-237   F   4.9769E+00                                      2.14E+06             
                            86.49 4.977E+00 ?(  2.444E+01 1.48E+02 1.31E+01 G  
 
Ir-192   F   3.0690E-01                                      7.40E+01             
                           316.49 1.126E-01 &(  3.166E+00 8.36E+02 8.70E+01 G  
                           468.06-2.323E+00 +   8.375E+00 1.09E+02 5.18E+01 G  
                           308.44 8.395E-01 ?(  1.384E+01 4.94E+02 3.18E+01 G  
 
Cs-136   F   1.2685E+00                                      1.30E+01             
                           818.50 9.771E-01 &(  3.243E+00 9.93E+01 1.00E+02 G  
                          1048.07 1.882E+00 ?(  4.111E+00 6.61E+01 8.00E+01 G  
                           340.57 8.431E-01 &(  7.627E+00 2.71E+02 4.69E+01 G  
 
Np-239   T  -4.8142E-01                                      2.36E+00             
                           103.70 2.509E+00 ?   9.694E+00 1.16E+02 2.40E+01 X  
                           106.13-4.814E-01 &(  1.037E+01 6.45E+02 2.27E+01 G  
                            99.50 4.112E+00     9.317E+00 8.34E+01 1.50E+01 X  
 
Nd-147       1.7212E+00                                      1.11E+01             
                           531.00 5.040E-01 %(  1.903E+01 1.53E+03 1.30E+01 G  
                            91.10 2.280E+00 ?(  1.145E+01 1.51E+02 2.83E+01 G  
 
TL-210   N   1.1307E+00                                      5.84E+05             
                           799.60 1.131E+00 &(  3.358E+00 8.91E+01 9.90E+01 G  
                           296.00-7.148E-01 &   5.644E+00 2.37E+02 7.90E+01 G  
                          1313.00 9.252E-01 ?   6.584E+00 3.09E+02 2.10E+01 GA 
 
Kr-85    I   2.3292E+02                                      3.92E+03             
                           513.98 2.329E+02 ?(  7.576E+02 9.77E+01 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:15:37 PMPage 16
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183717.An1            
                                                                                 
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 Sn-126      64.28      1807.       -59.    -0.033   102.38  -1.054E+01   
 BA-133      80.99       972.        11.     0.006   478.03   4.620E-01   
 Np-237      86.49      2421.        47.     0.026   148.00   4.977E+00   
 EU-155      86.54      2468.        47.     0.026   149.38   2.124E+00   
 Sn-126      86.94      2454.        48.     0.026   147.87   7.249E+00   
 Sn-126      87.57      2502.        48.     0.026   149.15   1.743E+00   
 Cd-109      88.04      2549.        48.     0.026   150.47   1.722E+01   
 Nd-147      91.10      2597.        48.     0.027   151.33   2.280E+00   
 Gd-153      97.50      1197.       -48.    -0.026   104.01  -2.088E+00   
 Gd-153     103.20      1537.       -35.    -0.019   159.00  -2.095E+00   
 EU-155     105.31      1319.        46.     0.025   112.91   2.810E+00  P
 PA-234     131.29      1648.       -44.    -0.025   130.38  -3.248E+00   
 HF-181     136.30      1800.       -48.    -0.027   126.16  -1.092E+01   
 U-235      143.79      1225.       -50.    -0.028   103.76  -6.217E+00  P
 CE-141     145.44      1333.        -9.    -0.005   573.97  -2.559E-01   
 U-235      163.38      1098.       -38.    -0.021   135.30  -1.105E+01  P
 CE-139     165.85      1024.       -24.    -0.013   189.66  -4.363E-01   
 U-235      185.72       759.       -14.    -0.008   336.42  -4.199E-01  P
 TH-229     193.51       590.        42.     0.023   104.13   1.537E+01  P
 U-235      205.33       555.        27.     0.015   155.77   9.075E+00  P
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cf-251     227.00       660.       -40.    -0.022   115.38  -1.140E+01   
 Cd-113m    263.70       686.       -26.    -0.015   142.04  -8.740E+03   
 BI-210M    265.83       723.         8.     0.004   504.38   3.028E-01  P
 TL-208     277.28       661.       -41.    -0.023    93.24  -1.337E+01  P
 I-131      284.30       411.        23.     0.013   169.92   7.690E+00  P
 TL-210     296.00      1914.       -26.    -0.015   237.27  -7.148E-01   
 Ir-192     308.44      1754.        12.     0.007   494.41   8.395E-01   
 PA-233     312.01      1900.       -12.    -0.007   514.51  -7.464E-01   
 Ir-192     316.49       654.         4.     0.002   835.78   1.126E-01   
 CR-51      320.08       617.        15.     0.008   234.81   3.452E+00  P
 Cf-249     333.44       664.       -40.    -0.022    93.25  -5.998E+00   
 Cs-136     340.57      1001.        17.     0.009   270.67   8.431E-01   
 BA-133     356.00       892.       -40.    -0.022   106.09  -1.594E+00   
 I-131      364.48       521.       -44.    -0.025    97.53  -1.355E+00   
 BA-133     383.84       989.        39.     0.022   115.48   1.128E+01   
 Cf-249     387.95      1028.        30.     0.017   153.43   1.178E+00   
 SN-113     391.69       924.        37.     0.020   118.82   1.502E+00  P
 SB-125     427.88       407.        29.     0.016   131.78   2.739E+00  P
 AG-108M    433.94       411.       -13.    -0.007   299.95  -3.977E-01  P
 PM-146     453.88       428.        41.     0.023    99.19   1.860E+00   
 SB-125     463.37       859.        43.     0.024    98.36   1.209E+01  P
 Ir-192     468.06       932.       -40.    -0.022   108.51  -2.323E+00   
 BE-7       477.59       700.       -23.    -0.013   164.01  -6.631E+00   
 RU-103     497.05       268.        26.     0.014   124.83   8.930E-01   
 RH-106     511.86       447.        70.     0.039    44.49   1.112E+01   
 Kr-85      513.98       452.        31.     0.017    97.73   2.329E+02   
 CS-134     563.24       172.        10.     0.006   258.71   4.096E+00   
 CS-134     569.32       217.       -15.    -0.008   141.26  -3.362E+00   
 PA-234     569.47       214.        -6.    -0.004   329.32  -2.663E+00   
 TL-208     583.02       170.        54.     0.030    48.57   2.254E+00  P
 SB-125     600.50       878.        -5.    -0.003   839.29  -1.004E+00   
 CS-134     604.71       841.        27.     0.015   152.33   1.002E+00   
 RU-103     610.30       761.        27.     0.015   144.48   1.719E+01   
 AG-108M    614.28       788.        27.     0.015   146.60   1.108E+00   
 PM-144     618.06       816.        27.     0.015   148.82   1.011E+00  P
 RH-106     621.92       818.        27.     0.015   150.60   1.003E+01   
 SB-125     635.89       169.        -5.    -0.003   370.41  -1.653E+00   
 I-131      636.97       201.        11.     0.006   190.60   5.570E+00   
 AG-110M    657.76      8081.        14.     0.008   908.46   5.671E-01   
 PM-144     696.54       152.       -24.    -0.013   108.19  -9.563E-01   
 NB-94      702.63       117.        25.     0.014    92.08   1.011E+00  P
 AG-108M    722.94       198.        23.     0.013    89.42   1.036E+00   
 BI-212     727.17       244.       -12.    -0.007   186.34  -6.565E+00   
 PM-146     735.72       126.         5.     0.003   431.23   9.877E-01   
 PM-146     747.16       156.       -25.    -0.014   103.92  -3.099E+00   
 ZR-95      756.73       134.       -22.    -0.012   108.03  -1.745E+00   
 AG-110M    763.94       248.       -33.    -0.018    69.33  -6.376E+00   
 NB-95      765.79       281.       -23.    -0.013   103.54  -1.005E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:15:37 PMPage 18
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183717.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234M    766.41       291.        30.     0.017    81.58   4.430E+02  P
 BI-212     785.42       152.       -11.    -0.006   225.81  -3.747E+01  P
 CS-134     795.87       204.        36.     0.020    58.59   1.859E+00   
 TL-210     799.60       240.        25.     0.014    89.11   1.131E+00   
 CS-134     801.95       282.        17.     0.009   143.56   8.589E+00   
 CO-58      810.78       254.        17.     0.010   131.74   7.846E-01  P
 Cs-136     818.50       220.        22.     0.012    99.27   9.771E-01   
 MN-54      834.85       182.       -33.    -0.018    70.48  -1.493E+00  P
 Co-56      846.77       178.       -25.    -0.014    93.34  -1.141E+00  P
 TL-208     860.56       164.         6.     0.003   465.99   2.207E+00  P
 NB-94      871.10       186.        29.     0.016    68.44   1.386E+00   
 EU-154     873.23       251.       -26.    -0.015    87.54  -1.014E+01   
 PA-234     880.53       424.       -34.    -0.019    87.73  -2.689E+01   
 PA-234     883.24       458.       -13.    -0.007   237.43  -6.387E+00   
 Sc-46      889.28       530.       -36.    -0.020    91.90  -1.731E+00   
 AG-110M    937.49       219.        -8.    -0.005   378.59  -1.213E+00   
 EU-154     996.33       356.        20.     0.011   134.14   9.964E+00   
 PA-234M   1001.00       379.        -3.    -0.002   910.38  -1.889E+01  P
 EU-154    1004.77       335.        31.     0.017    85.66   9.048E+00   
 Co-56     1037.84       150.        31.     0.017    88.70   1.185E+01   
 Cs-136    1048.07       153.        28.     0.015    66.10   1.882E+00   
 RH-106    1050.36       181.         6.     0.003   319.36   2.100E+01   
 Ga-68     1077.40       225.       -39.    -0.022    85.52  -7.802E+01   
 FE-59     1099.25       165.        15.     0.008   193.74   1.471E+00  P
 Sc-46     1120.55       314.         4.     0.002   691.69   2.083E-01   
 Ta-182    1121.30       349.       -23.    -0.013   115.16  -3.833E+00   
 Ta-182    1189.05        50.        19.     0.011    84.97   7.034E+00   
 Ta-182    1221.41        69.       -17.    -0.010   111.80  -3.931E+00   
 Co-56     1238.28        16.        10.     0.006    92.75   9.799E-01  P
 NA-22     1274.53        16.         4.     0.002   150.00   2.533E-01   
 FE-59     1291.60         6.        12.     0.007    52.73   1.794E+00  P
 TL-210    1313.00        16.         3.     0.002   308.52   9.252E-01   
 AG-110M   1384.30         0.         8.     0.004    35.36   2.222E+00   
 Co-56     1771.35        44.        -8.    -0.004   126.23  -4.079E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -6.6311E+00   -6.6312E+00    1.640E+02%                3.63E+01
 NA-22  #A    2.5329E-01    2.5329E-01    1.500E+02%                1.35E+00
 K-40   #A   -5.9360E-01   -5.9360E-01    1.140E+03%                1.65E+01
 Sc-46  #A   -1.7306E+00   -1.7306E+00    9.190E+01%                5.28E+00
 CR-51  #A    3.4523E+00    3.4524E+00    2.348E+02%                2.72E+01
 MN-54  #A   -1.4929E+00   -1.4929E+00    7.048E+01%                3.01E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:15:37 PMPage 19
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183717.An1            
                                                                                 
 FE-59  #A    1.6107E+00    1.6107E+00    5.273E+01%                6.26E+00
 Co-56  #A    4.6892E-01    4.6892E-01    6.438E+01%                3.00E+00
 CO-57  #A    1.0609E-02    1.0609E-02    6.281E+03%                2.54E+01
 CO-58  #A    7.8458E-01    7.8459E-01    1.317E+02%                3.47E+00
 CO-60        1.5303E+02    1.5303E+02    1.528E+00%                1.30E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                9.68E+00
 NB-94  #A    1.2004E+00    1.2004E+00    5.737E+01%                2.19E+00
 ZR-95  #A   -1.7450E+00   -1.7451E+00    1.080E+02%                4.43E+00
 NB-95  #A   -1.0048E+00   -1.0048E+00    1.035E+02%                3.48E+00
 RU-103 #A    8.9300E-01    8.9301E-01    1.248E+02%                2.71E+00
 RH-106 #A    1.1522E+01    1.1522E+01    1.506E+02%                5.04E+01
 AG-108M#A    5.8169E-01    5.8169E-01    8.942E+01%                3.04E+00
 AG-110M#A    5.6186E-01    5.6186E-01    3.536E+01%                6.83E+00
 SN-113 #A    1.5017E+00    1.5017E+00    1.188E+02%                5.93E+00
 SB-124 #A    1.7644E+00    1.7644E+00    8.216E+01%                4.96E+00
 SB-125 #A    5.1823E+00    5.1823E+00    8.222E+01%                9.16E+00
 I-131  #A   -2.4783E-01   -2.4785E-01    9.111E+01%                3.34E+00
 Gd-153 #A   -2.0883E+00   -2.0883E+00    1.040E+02%                7.21E+00
 Ga-68  #A   -7.7032E+01   -7.8023E+01    8.552E+01%                1.44E+02
 Tc-99m  A    4.9771E-01    4.9891E-01    8.655E+01%                1.29E+00
 BA-133 #A   -1.5945E+00   -1.5945E+00    1.061E+02%                5.62E+00
 CS-134 #A    1.8263E+00    1.8263E+00    5.859E+01%                3.58E+00
 CS-137       3.4855E+02    3.4855E+02    1.246E+00%                3.49E+00
 CE-139 #A   -4.3626E-01   -4.3627E-01    1.897E+02%                2.76E+00
 Ba-140  A    2.5781E+00    2.5783E+00    9.343E+01%                1.00E+01
 La-140 #     6.1495E-01    6.1498E-01    3.780E+01%                5.83E-01
 CE-141 #A   -2.5592E-01   -2.5593E-01    5.740E+02%                4.91E+00
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.32E+01
 PM-144 #A    2.7925E-02    2.7925E-02    9.199E+01%                2.43E+00
 EU-152  A    4.4283E+00    4.4283E+00    8.770E+01%                1.36E+01
 EU-154 #A    2.1518E+00    2.1518E+00    8.566E+01%                4.91E+00
 EU-155 #A    2.4042E+00    2.4042E+00    9.363E+01%                1.05E+01
 HF-181 #A   -1.2608E-02   -1.2608E-02    1.263E+04%                4.86E+00
 Ta-182 #A   -3.8769E-01   -3.8769E-01    7.156E+01%                1.48E+01
 Hg-203 #A    9.5644E-01    9.5645E-01    9.622E+01%                3.06E+00
 TL-208 #A    2.2480E+00    2.2480E+00    4.857E+01%                2.63E+00
 PM-146 #A    1.6353E+00    1.6353E+00    9.919E+01%                4.46E+00
 Y-88   #     8.4945E-01    8.4945E-01    3.162E+01%                6.26E-01
 Cd-113m#A   -8.7403E+03   -8.7403E+03    1.420E+02%                4.14E+04
 Cd-109 #A    1.7215E+01    1.7215E+01    1.505E+02%                8.59E+01
 Cf-251 #A    2.0792E-01    2.0792E-01    1.880E+03%                1.05E+01
 Cf-249 #A    1.1783E+00    1.1783E+00    1.534E+02%                6.02E+00
 Sn-126 #A   -1.0543E+01   -1.0543E+01    1.024E+02%                3.58E+01
 PB-210       9.0178E+03    9.0178E+03    1.255E+00%                2.08E+02
 PB-212       5.9571E+00    5.9571E+00    2.008E+01%                3.68E+00
 PB-214       7.6302E+00    7.6302E+00    2.563E+01%                5.16E+00
 BI-207 #A    1.4587E+00    1.4587E+00    5.743E+01%                3.81E+00
 BI-212 #A   -6.5651E+00   -6.5651E+00    1.863E+02%                4.13E+01
 U-235  #A   -1.4200E+00   -1.4200E+00    9.358E+01%                2.06E+01
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:15:37 PMPage 20
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183717.An1            
                                                                                 
 BI-214 #A    5.8990E+00    5.8990E+00    2.091E+01%                1.02E+01
 BI-210M#A    3.0281E-01    3.0281E-01    5.044E+02%                5.13E+00
 AC-228 #A    7.1310E+00    7.1310E+00    5.594E+01%                1.13E+01
 TH-227 #C    4.5617E+01    4.5617E+01    4.501E+01%                2.81E+01
 TH-229 #A    1.5372E+01    1.5372E+01    1.041E+02%                4.24E+01
 TH-234 #A    9.0261E+00    9.0261E+00    8.837E+01%                2.64E+01
 PA-231 #A    0.0000E+00    0.0000E+00    7.071E+02%                1.56E+02
 PA-233 #A   -7.4643E-01   -7.4643E-01    5.145E+02%                1.28E+01
 PA-234 #A   -3.2483E+00   -3.2483E+00    1.304E+02%                1.41E+01
 PA-234M#A    1.0118E+02    1.0118E+02    8.158E+01%                5.87E+02
 AM-241 #     1.1563E+03    1.1563E+03    8.932E-01%                1.60E+01
 Np-237 #A    4.9769E+00    4.9769E+00    1.480E+02%                2.44E+01
 Ir-192 #A    3.0690E-01    3.0690E-01    4.855E+02%                3.17E+00
 Cs-136 #A    1.2685E+00    1.2685E+00    6.610E+01%                3.24E+00
 Np-239  A   -4.8130E-01   -4.8142E-01    6.449E+02%                1.04E+01
 Nd-147 #A    1.7211E+00    1.7212E+00    1.513E+02%                1.90E+01
 TL-210 #A    1.1307E+00    1.1307E+00    8.911E+01%                3.36E+00
 Kr-85  #A    2.3292E+02    2.3292E+02    9.773E+01%                7.58E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.5 keV)     1.070E+04  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.5 keV) 1.0697945E+04  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 5_Gamma_20184197 
-----------------------------------------------------------------------------                      
   Sample Description: 402938_Gamma_160-31847-A-211-C DU 
             Detector: Detector # 5       
             Batch ID: 402938                 
    Work Order Number: Gamma   
           Lot Number: 160-31847-A-211-C DU
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2018 15:47       Live Time: 1800   sec
     Acquisition Time: 12/18/2018 15:47:16    Real Time: 1807   sec
        Analysis Time: 12/18/2018 16:18       Dead Time: 0.36   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 5_Soil_TunaCan.Clb
  Efficiency Cal Desc: 5_Soil_TunaCan_90099_032612
  Efficiency Cal Date: 3/27/2012 17:20
      Energy Cal Date: 2/28/2012 19:35                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 5_2018-11-22_1542.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       4.799E+00           87.7     4.209E+00    4.216E+00    1.418E+01
NA-22      2.913E-01          197.2     5.745E-01    5.746E-01    2.073E+00
K-40       1.852E+02            7.5     1.394E+01    1.686E+01    1.028E+01
Sc-46      6.899E-01           85.7     5.915E-01    5.925E-01    3.239E+00
CR-51      4.006E+00          117.2     4.694E+00    4.699E+00    1.586E+01
MN-54      6.178E-01           93.5     5.775E-01    5.784E-01    1.370E+00
FE-59     -4.550E-01          370.9     1.688E+00    1.688E+00    3.945E+00
Co-56     -1.186E-01          586.9     6.962E-01    6.962E-01    1.575E+00
CO-57      3.624E-02         1024.7     3.713E-01    3.713E-01    1.270E+00
CO-58     -3.553E-01          189.5     6.734E-01    6.737E-01    2.555E+00
CO-60      1.506E-01          265.9     4.005E-01    4.006E-01    1.415E+00
ZN-65     -1.665E+00          155.2     2.584E+00    2.585E+00    8.795E+00
NB-94     -7.817E-01          116.6     9.112E-01    9.121E-01    2.183E+00
ZR-95      9.031E-02          223.8     2.021E-01    2.022E-01    3.045E+00
NB-95      6.384E-01          132.3     8.447E-01    8.454E-01    2.875E+00
RU-103     6.478E-02          838.4     5.431E-01    5.431E-01    1.423E+00
RH-106    -7.865E+00          102.0     8.020E+00    8.030E+00    5.053E+01
AG-108M    0.000E+00         1.#INF     1.230E-01    1.230E-01    1.522E+00
AG-110M    7.077E-01           88.6     6.270E-01    6.280E-01    4.412E+00
SN-113    -9.098E-01          114.8     1.045E+00    1.046E+00    3.504E+00
SB-124    -7.992E-01          128.6     1.028E+00    1.029E+00    3.462E+00
SB-125     1.469E+01           17.9     2.634E+00    2.739E+00    3.597E+00
I-131      6.726E-01          118.6     7.975E-01    7.982E-01    1.401E+00
Gd-153    -4.567E-02           91.8     4.193E-02    4.202E-02    4.857E+00
Ga-68      2.974E+00          857.3     2.550E+01    2.550E+01    6.174E+01
Tc-99m     3.944E-01          126.8     5.001E-01    5.006E-01    1.674E+00
BA-133    -8.661E-01          157.2     1.362E+00    1.363E+00    4.577E+00
CS-134     1.643E+00           54.7     8.990E-01    9.030E-01    2.283E+00
CS-137     5.735E-01          149.6     8.581E-01    8.586E-01    2.927E+00
CE-139    -4.902E-01           90.4     4.430E-01    4.454E-01    1.834E+00
Ba-140    -5.179E-02          107.0     5.544E-02    5.550E-02    6.231E+00
La-140     4.922E-02          146.9     7.231E-02    7.236E-02    2.262E+00
CE-141    -2.637E-01          345.8     9.121E-01    9.122E-01    3.082E+00
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CE-144    -2.375E+00          194.5     4.618E+00    4.620E+00    1.549E+01
PM-144    -5.176E-01          149.2     7.721E-01    7.726E-01    1.782E+00
EU-152     1.311E+00          216.0     2.831E+00    2.832E+00    4.231E+00
EU-154     3.386E+00           28.8     9.744E-01    9.905E-01    2.393E+00
EU-155     1.563E+00          150.5     2.351E+00    2.353E+00    7.864E+00
HF-181    -4.719E-01          148.6     7.010E-01    7.014E-01    2.395E+00
Ta-182     2.249E+00           97.0     2.180E+00    2.183E+00    1.205E+01
Hg-203    -5.604E-01           80.4     4.504E-01    4.515E-01    2.043E+00
TL-208     1.044E+01            7.9     8.213E-01    9.837E-01    7.079E-01
PM-146     9.448E-01          103.0     9.729E-01    9.741E-01    1.837E+00
Y-88      -8.171E-01          104.2     8.518E-01    8.531E-01    2.522E+00
Cd-113m   -8.687E+03           89.7     7.791E+03    7.811E+03    2.604E+04
Cd-109     0.000E+00         1.#INF     1.806E+01    1.806E+01    6.067E+01
Cf-251     2.563E-01          956.8     2.453E+00    2.453E+00    6.705E+00
Cf-249     0.000E+00         1.#INF     4.736E-01    4.736E-01    3.289E+00
Sn-126     4.637E+00          104.1     4.826E+00    4.833E+00    1.613E+01
PB-210     9.479E+00          135.6     1.285E+01    1.287E+01    3.571E+01
PB-212     2.553E+01            5.3     1.346E+00    2.131E+00    2.228E+00
PB-214     1.662E+01            8.4     1.403E+00    1.648E+00    3.088E+00
BI-207     1.792E-01          195.5     3.502E-01    3.503E-01    3.159E+00
BI-212     1.121E+01           98.0     1.098E+01    1.100E+01    3.698E+01
U-235      1.630E+00          122.7     2.000E+00    2.001E+00    1.385E+01
BI-214     1.610E+01           10.5     1.697E+00    1.892E+00    2.947E+00
BI-210M    2.924E-01          412.8     1.207E+00    1.207E+00    3.419E+00
AC-228     3.313E+01            7.2     2.375E+00    2.915E+00    1.860E+00
TH-227    -4.235E+00          165.1     6.992E+00    6.996E+00    1.812E+01
TH-229     6.658E+00          138.5     9.218E+00    9.234E+00    2.494E+01
TH-234     1.295E+01           47.7     6.172E+00    6.214E+00    2.005E+01
PA-231    -6.778E+00          438.8     2.974E+01    2.974E+01    1.004E+02
PA-233     1.250E+00          189.7     2.372E+00    2.373E+00    7.969E+00
PA-234     8.131E-01           90.8     7.382E-01    7.394E-01    1.015E+01
PA-234M    6.130E+01           79.9     4.897E+01    4.907E+01    2.738E+02
AM-241    -1.176E-01         1399.0     1.645E+00    1.645E+00    4.737E+00
Np-237     0.000E+00         1.#INF     5.673E+00    5.673E+00    1.891E+01
Ir-192     5.475E-01           89.5     4.901E-01    4.912E-01    1.847E+00
Cs-136     1.915E-01          128.1     2.452E-01    2.455E-01    2.675E+00
Np-239     1.460E+00          152.1     2.221E+00    2.223E+00    7.428E+00
Nd-147    -3.225E+00          154.4     4.978E+00    4.981E+00    1.254E+01
TL-210     5.907E-01           95.5     5.642E-01    5.652E-01    1.921E+00
Kr-85      1.212E+02          140.9     1.708E+02    1.709E+02    5.789E+02
-----------------------------------------------------------------------------
Total      5.642E+02

      Analyst: Joey Sausto
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:12 PMPage  1
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184197.An1             
                                                                                 
 Sample description                                             
      402938_Gamma_160-31847-A-211-C DU                               
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_Gamma_20184197.An1

 Acquisition information
        Start time:                 12/18/2018 3:47:16 PM
        Live time:               1800
        Real time:               1807
        Dead time:                  0.36 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:12 PMPage  2
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184197.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2018 3:47:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2018-11-22_1542.PBC
                                                 11/22/2018 3:42:50 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   29 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.0745

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.50       13. 135.60   0.51  1.788E-02    46.54   4.250    PBC<MDA PB210 
    63.29        9. 317.43   0.80  2.712E-02    63.29   3.810    PBC<MDA TH234 
    64.28       22. 104.09   0.80  2.757E-02    64.28   9.700    PBC<MDA Sn126 
    74.77      207.  11.33   0.81  3.149E-02
    77.15      284.   8.33   0.82  3.219E-02
    80.99       13. 220.73   0.82  3.320E-02    80.99  34.060    PBC<MDA BA133 
    87.21      116.  17.48   0.83  3.445E-02    86.49  13.100  1.432E+01 Np237 
                                                86.54  30.700  6.107E+00 EU155 
                                                86.94   9.040    PBC<MDA Sn126 
                                                87.57  37.500  4.973E+00 Sn126 
    89.94       76.  24.19   0.83  3.489E-02
    92.94      105.  18.54   0.83  3.530E-02    92.59   5.584  2.334E+01 TH234 
                                                93.35   5.561  2.959E+01 AC228 
    99.50       23. 110.70   0.84  3.592E-02    99.50  15.000    PBC<MDA Np239 
   103.82       20. 128.26   0.84  3.612E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  1.281E+00 Np239 
   105.31       22. 150.45   0.84  3.618E-02   105.31  21.200    PBC<MDA EU155 
   106.13       22. 152.10   0.84  3.620E-02   106.13  22.700    PBC<MDA Np239 
   123.10        9. 266.98   0.86  3.575E-02   123.10  40.790    PBC<MDA EU154 
   129.13       56.  40.36   0.75  3.529E-02
   140.51       21. 126.80   0.88  3.411E-02   140.51  89.300    PBC<MDA Tc99m 
   162.66       16. 120.41   0.90  3.113E-02   162.66   6.220    PBC<MDA Ba140 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:12 PMPage  3
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184197.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   163.38       16. 122.67   0.90  3.102E-02   163.38   5.080    PBC<MDA U235  
   176.60        2. 956.82   0.92  2.975E-02   176.60  17.000    PBC<MDA Cf251 
   185.72       15. 163.34   0.93  2.854E-02   185.72  54.000    PBC<MDA U235  
   193.51       15. 138.47   0.93  2.758E-02   193.51   4.400    PBC<MDA TH229 
   205.33        5. 417.72   0.94  2.626E-02   205.33   5.010    PBC<MDA U235  
   227.00       16. 109.94   0.97  2.417E-02   227.00   6.300    PBC<MDA Cf251 
   235.97        4. 941.84   0.98  2.341E-02   235.97  12.300    PBC<MDA TH227 
   238.63      451.   5.90   0.91  2.319E-02   238.63  43.300  2.494E+01 PB212 
   242.01       52.  30.19   0.98  2.293E-02   242.00   7.430  1.690E+01 PB214 
   244.69       19. 216.00   0.98  2.272E-02   244.69   7.580    PBC<MDA EU152 
   277.65       57.  23.60   0.78  2.048E-02   277.28   6.310  2.440E+01 TL208 
   294.95      117.  13.61   0.69  1.946E-02   295.09  19.300  1.737E+01 PB214 
   299.89       59.  24.44   0.96  1.918E-02   300.03   3.280  5.197E+01 PB212 
                                               300.07   2.460  6.929E+01 PA231 
                                               300.18   6.200  2.750E+01 PA233 
   305.99        7. 412.81   1.04  1.893E-02   304.90  28.000    PBC<MDA BI210M
   312.01       15. 189.72   1.05  1.857E-02   312.01  36.000    PBC<MDA PA233 
   316.49       11. 142.30   1.05  1.835E-02   316.49  87.040    PBC<MDA Ir192 
   320.08       13. 117.19   1.06  1.818E-02   320.08   9.940    PBC<MDA CR51  
   328.76       13. 146.92   1.07  1.778E-02   328.76  20.300    PBC<MDA La140 
   338.27      102.  17.07   1.01  1.736E-02   338.32  12.010  2.725E+01 AC228 
   351.87      185.  10.00   1.15  1.680E-02   351.93  37.600  1.624E+01 PB214 
   364.48        8. 159.10   1.10  1.632E-02   364.48  81.700    PBC<MDA I131  
   427.88       22.  51.69   1.16  1.428E-02   427.88  29.600    PBC<MDA SB125 
   453.88       11. 103.22   1.18  1.360E-02   453.88  65.000    PBC<MDA PM146 
   463.37       13.  90.14   1.19  1.336E-02   463.37  10.470    PBC<MDA SB125 
   468.06       10. 108.65   1.20  1.325E-02   468.06  51.750    PBC<MDA Ir192 
   477.60       12.  87.70   1.20  1.303E-02   477.60  10.520    PBC<MDA BE7   
   487.02        2. 461.31   1.21  1.282E-02   487.02  45.500    PBC<MDA La140 
   497.05        1. 838.36   1.22  1.260E-02   497.05  90.900    PBC<MDA RU103 
   511.86       50.  29.71   2.48  1.230E-02   511.86  20.000  1.137E+01 RH106 
   513.98       11. 140.89   1.24  1.226E-02   513.98   0.430    PBC<MDA Kr85  
   569.47        9.  90.79   1.29  1.125E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  5.386E+00 PA234 
                                               569.70  97.740  4.520E-01 BI207 
   569.61       12.  69.62   1.29  1.125E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  7.124E+00 PA234 
                                               569.70  97.740  5.978E-01 BI207 
   569.70        5. 195.45   1.29  1.125E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  2.746E+00 PA234 
                                               569.70  97.740  2.305E-01 BI207 
   583.13      175.   7.87   0.91  1.103E-02   583.02  84.500  1.044E+01 TL208 
   600.50      118.  17.93   1.31  1.076E-02   600.50  17.860  3.425E+01 SB125 
   609.24      142.  10.54   1.21  1.063E-02   609.31  46.090  1.610E+01 BI214 
                                               610.30   5.750  1.292E+02 RU103 
   636.97        6. 175.86   1.34  1.025E-02   636.97   7.170    PBC<MDA I131  
   661.66        9. 149.64   1.37  9.924E-03   661.66  85.210    PBC<MDA CS137 
   724.36        5. 276.94   1.42  9.202E-03   724.20  44.150    PBC<MDA ZR95  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:12 PMPage  4
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184197.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   727.33       14.  97.95   1.42  9.170E-03   727.17   7.550    PBC<MDA BI212 
   735.72        6. 178.21   1.43  9.081E-03   735.72  22.500    PBC<MDA PM146 
   765.79       10. 132.31   1.45  8.781E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  2.168E+02 PA234M
   766.41       14.  79.89   1.45  8.776E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  3.076E+02 PA234M
   796.24       10.  86.15   1.48  8.503E-03   795.87  85.530    PBC<MDA CS134 
   799.60        9.  95.51   1.48  8.469E-03   799.60  98.960    PBC<MDA TL210 
   801.95        8. 121.17   1.48  8.448E-03   801.95   8.690    PBC<MDA CS134 
   834.85        9.  93.49   1.51  8.168E-03   834.85  99.980    PBC<MDA MN54  
   860.59       26.  22.82   1.73  7.963E-03   860.56  12.420  1.479E+01 TL208 
   871.10        8.  73.56   1.54  7.882E-03   871.10  99.890    PBC<MDA NB94  
   873.23        3. 210.50   1.54  7.866E-03   873.23  12.270    PBC<MDA EU154 
   898.04        2. 423.22   1.56  7.684E-03   898.04  93.700    PBC<MDA Y88   
   911.05      125.   8.99   1.28  7.591E-03   911.07  29.000  3.162E+01 AC228 
   946.02        3. 280.36   1.60  7.355E-03   946.02  13.400    PBC<MDA PA234 
   968.60       81.  11.17   1.50  7.209E-03   968.97  17.460  3.564E+01 AC228 
   996.33       23.  28.77   1.63  7.042E-03   996.33  10.600  1.699E+01 EU154 
  1048.07        5. 128.06   1.67  6.749E-03  1048.07  80.000    PBC<MDA Cs136 
  1077.40        1. 857.32   1.69  6.594E-03  1077.40   3.300    PBC<MDA Ga68  
  1120.07       46.  18.64   0.47  6.382E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  4.048E+00 Sc46  
                                              1121.30  34.900  1.160E+01 Ta182 
  1173.24        1. 988.26   1.76  6.138E-03  1173.24  99.900    PBC<MDA CO60  
  1189.05        6. 147.67   1.77  6.069E-03  1189.05  16.200    PBC<MDA Ta182 
  1221.41        5. 187.26   1.79  5.934E-03  1221.41  27.000    PBC<MDA Ta182 
  1274.53        3. 197.20   1.83  5.725E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  8.273E-01 EU154 
  1332.50        2. 265.94   1.87  5.514E-03  1332.50  99.980    PBC<MDA CO60  
  1384.30        7.  88.59   1.90  5.340E-03  1384.30  24.290    PBC<MDA AG110M
  1460.58      182.   7.53   1.70  5.104E-03  1460.83  10.670  1.852E+02 K40   
  1764.07       34.  18.99   2.11  4.351E-03  1764.49  15.400  2.782E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.71    74.74       170.       207. 6.565E+03   11.33   0.813  -       D
   308.23    77.12       137.       284. 8.815E+03    8.33   0.815  -       D
   358.91    89.79       127.        75. 2.138E+03   24.32   0.828  -      sD
   516.31   129.13       128.        56. 1.573E+03   40.36   0.746  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:12 PMPage  5
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184197.An1             
                                                                                 

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.55    46.50        98.        13.     0.007   135.60   0.514s
 TH-227    200.11    50.14       183.       -16.    -0.009   144.50   0.787s
 TH-234    252.74    63.29       258.         9.     0.005   317.43   0.801 
 Sn-126    256.71    64.28       259.        22.     0.012   104.09   0.802 
 BA-133    323.61    80.99       251.        13.     0.007   220.73   0.819s
 Np-237    345.63    86.49      1043.         0.     0.000   175.77   0.825A
 EU-155    345.84    86.54      1017.       -26.    -0.015   173.58   0.825D
 Sn-126    347.43    86.94       915.        26.     0.014    86.08   0.825D
 Sn-126    349.95    87.57       884.        62.     0.034    34.85   0.826D
 Cd-109    351.83    88.04       910.         0.     0.000  1000.00   0.826A
 Nd-147    364.08    91.10       869.       -12.    -0.007   356.23   0.829s
 TH-234    370.05    92.59       215.        46.     0.025    47.67   0.831D
 AC-228    373.09    93.35       757.        25.     0.014   156.54   0.832 
 Gd-153    389.70    97.50       382.       -21.    -0.012   131.42   0.836s
 Np-239    397.71    99.50       301.        23.     0.013   110.70   0.838s
 Gd-153    412.52   103.20       319.        20.     0.011   128.26   0.842s
 Np-239    414.52   103.70       339.         0.     0.000  1000.00   0.842s
 EU-155    420.98   105.31       516.        22.     0.012   150.45   0.844s
 Np-239    424.25   106.13       529.        22.     0.012   152.10   0.845s
 EU-154    492.18   123.10       166.         9.     0.005   266.98   0.862s
 PA-234    524.99   131.29       584.       -23.    -0.013   147.19   0.871s
 HF-181    531.91   133.02       561.       -24.    -0.013   143.98   0.872s
 CE-144    533.97   133.54       509.       -17.    -0.009   194.48   0.873s
 HF-181    545.02   136.30       508.         0.     0.000  1000.00   0.876s
 CO-57     545.72   136.47       508.         0.     0.000  1000.00   0.876s
 Tc-99m    561.88   140.51       344.        21.     0.012   126.80   0.880s
 U-235     574.99   143.79       368.        -3.    -0.002   720.22   0.883s
 CE-141    581.61   145.44       348.        -8.    -0.004   345.84   0.885s
 Ba-140    650.54   162.66       174.        16.     0.009   120.41   0.902s
 U-235     653.42   163.38       191.        16.     0.009   122.67   0.903s
 CE-139    663.32   165.85       294.       -22.    -0.012    90.37   0.905s
 Cf-251    706.34   176.60       157.         2.     0.001   956.82   0.916 
 U-235     742.85   185.72       189.        15.     0.008   163.34   0.925s
 TH-229    774.03   193.51       123.        15.     0.008   138.47   0.933s
 U-235     821.35   205.33       128.         5.     0.003   417.72   0.945s
 TH-229    843.44   210.85       233.       -28.    -0.015   100.10   0.950s
 Cf-251    908.08   227.00        97.        16.     0.009   109.94   0.966s
 TH-227    943.98   235.97       850.         4.     0.002   941.84   0.975s
 PB-212    954.64   238.63        65.       462.     0.256     5.27   0.978D
 PB-214    968.10   242.00        96.        52.     0.029    30.19   0.981D
 EU-152    978.89   244.69       810.        19.     0.010   216.00   0.984s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:12 PMPage  6
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184197.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-227   1025.11   256.24       103.       -12.    -0.006   165.10   0.995s
 Cd-113m  1054.97   263.70       151.       -20.    -0.011    89.68   1.002s
 TL-208   1110.81   277.65        31.        57.     0.032    23.60   0.780s
 Hg-203   1117.00   279.20       157.       -17.    -0.009    80.36   1.017s
 I-131    1137.41   284.30        95.        -6.    -0.004   291.14   1.022s
 PB-214   1180.03   294.95        40.       117.     0.065    13.61   0.685s
 TL-210   1184.24   296.00       475.       -16.    -0.009   198.25   1.034s
 PB-212   1199.80   299.89        36.        59.     0.033    24.44   0.956 
 PA-231   1200.53   300.07       459.       -16.    -0.009   194.24   1.038 
 PA-233   1200.97   300.18       443.       -16.    -0.009   190.94   1.038 
 PA-231   1210.86   302.65       428.        -7.    -0.004   438.76   1.040s
 BA-133   1211.66   302.85       421.         0.     0.000  1000.00   1.040s
 Ba-140   1219.66   304.85       421.         0.     0.000  1000.00   1.042s
 BI-210M  1219.85   304.90       414.         7.     0.004   412.81   1.042s
 Ir-192   1234.03   308.44       421.         0.     0.000  1000.00   1.046s
 PA-233   1248.32   312.01       400.        15.     0.008   189.72   1.049s
 Ir-192   1266.25   316.49       117.        11.     0.006   142.30   1.053s
 CR-51    1280.63   320.08       110.        13.     0.007   117.19   1.057s
 La-140   1315.35   328.76        95.        13.     0.007   146.92   1.065s
 Cf-249   1334.08   333.44        84.        -8.    -0.005   209.05   1.070 
 AC-228   1353.39   338.27        47.       102.     0.057    17.07   1.013 
 Cs-136   1362.62   340.57       317.       -18.    -0.010   142.19   1.077s
 EU-152   1377.49   344.29       299.       -18.    -0.010   137.80   1.080s
 HF-181   1383.66   345.83       281.       -18.    -0.010   133.51   1.082s
 PB-214   1407.85   351.87        48.       185.     0.103    10.00   1.154 
 BA-133   1424.36   356.00       312.       -16.    -0.009   157.24   1.091s
 I-131    1458.32   364.48        44.         8.     0.004   159.10   1.099s
 BA-133   1535.78   383.84       142.       -12.    -0.006   149.73   1.117 
 Cf-249   1552.22   387.95       154.         0.     0.000  1000.00   1.121s
 SN-113   1567.19   391.69       162.       -16.    -0.009   114.81   1.125s
 SB-125   1711.99   427.88        28.        22.     0.012    51.69   1.158s
 AG-108M  1736.25   433.94        48.         0.     0.000  1000.00   1.164s
 PM-146   1816.05   453.88        32.        11.     0.006   103.22   1.182s
 SB-125   1854.01   463.37        62.        13.     0.007    90.14   1.191 
 Ir-192   1872.79   468.06        56.        10.     0.006   108.65   1.195s
 BE-7     1910.94   477.59        48.        12.     0.007    87.70   1.204s
 HF-181   1928.56   482.00        82.        -9.    -0.005   148.57   1.208s
 La-140   1948.65   487.02        16.         2.     0.001   461.31   1.212s
 RU-103   1988.80   497.05        33.         1.     0.001   838.36   1.221 
 RH-106   2048.06   511.86        87.        50.     0.028    29.71   2.485s
 Kr-85    2056.53   513.98       126.        11.     0.006   140.89   1.237s
 Nd-147   2124.62   531.00        48.        -9.    -0.005   154.36   1.252s
 Ba-140   2149.67   537.26        40.        -6.    -0.004   176.99   1.258s
 CS-134   2253.60   563.24        41.        -9.    -0.005    20.00   1.280s
 CS-134   2277.94   569.32        28.        12.     0.007    69.62   1.286s
 PA-234   2278.54   569.47        28.         9.     0.005    90.79   1.286s
 BI-207   2279.47   569.70        37.         5.     0.003   195.45   1.286s
 TL-208   2333.20   583.13         4.       175.     0.097     7.87   0.908s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:12 PMPage  7
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184197.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125   2402.69   600.50       166.       118.     0.066    17.93   1.313s
 SB-124   2411.61   602.73       183.       -15.    -0.008   128.62   1.315s
 CS-134   2419.53   604.71       404.       -13.    -0.007   221.15   1.317 
 BI-214   2437.65   609.24        25.       142.     0.079    10.54   1.213 
 RU-103   2441.89   610.30       391.       -13.    -0.007   216.85   1.322s
 AG-108M  2457.82   614.28       378.       -13.    -0.007   212.72   1.325s
 PM-144   2472.94   618.06       424.       -16.    -0.009   183.72   1.328s
 RH-106   2488.37   621.92       387.       -15.    -0.008   101.97   1.332s
 SB-125   2544.26   635.89        43.       -11.    -0.006    87.35   1.344s
 I-131    2548.61   636.97        53.         6.     0.003   175.86   1.345s
 AG-110M  2631.76   657.76        75.       -14.    -0.008    90.53   1.362s
 CS-137   2647.36   661.66        81.         9.     0.005   149.64   1.366s
 PM-144   2786.90   696.54        35.        -9.    -0.005   149.17   1.395s
 NB-94    2811.25   702.63        52.       -13.    -0.007   116.58   1.400s
 SB-124   2891.88   722.79       118.       -14.    -0.008   113.55   1.417s
 AG-108M  2892.48   722.94       104.       -14.    -0.008   107.05   1.417s
 EU-154   2894.17   723.36        89.        -6.    -0.003   225.35   1.418s
 ZR-95    2897.53   724.20        78.         5.     0.003   276.94   1.418s
 BI-212   2909.41   727.17        87.        14.     0.008    97.95   1.421s
 PM-146   2943.61   735.72        26.         6.     0.003   178.21   1.428s
 PM-146   2989.37   747.16        26.        -8.    -0.004   134.82   1.437s
 ZR-95    3027.65   756.73        26.        -3.    -0.002   351.72   1.445s
 AG-110M  3056.50   763.94        97.       -22.    -0.012    59.66   1.451s
 NB-95    3063.89   765.79        84.        10.     0.006   132.31   1.453s
 PA-234M  3066.38   766.41        58.        14.     0.008    79.89   1.453s
 EU-152   3116.41   778.92        61.       -18.    -0.010    93.07   1.463s
 BI-212   3142.41   785.42        33.        -6.    -0.003   218.04   1.468s
 CS-134   3184.20   795.87        34.        10.     0.006    86.15   1.477s
 TL-210   3199.12   799.60        32.         9.     0.005    95.51   1.480s
 CS-134   3208.53   801.95        46.         8.     0.005   121.17   1.482 
 CO-58    3243.82   810.78        58.        -5.    -0.003   189.53   1.489s
 La-140   3263.80   815.77        63.         0.     0.000  1000.00   1.493s
 MN-54    3340.10   834.85        14.         9.     0.005    93.49   1.508s
 Co-56    3387.78   846.77        19.        -2.    -0.001   586.95   1.518s
 TL-208   3443.06   860.59         3.        26.     0.015    22.82   1.732 
 NB-94    3485.08   871.10        12.         8.     0.004    73.56   1.537s
 EU-154   3493.61   873.23        20.         3.     0.002   210.50   1.539s
 PA-234   3522.80   880.53        62.       -13.    -0.007    89.06   1.544s
 PA-234   3533.64   883.24        75.        -7.    -0.004   183.00   1.547s
 AG-110M  3539.41   884.68        82.         0.     0.000  1000.00   1.547s
 Sc-46    3557.79   889.28        83.         0.     0.000  1000.00   1.551s
 Y-88     3592.83   898.04        14.         2.     0.001   423.22   1.558s
 AC-228   3644.86   911.05         1.       125.     0.070     8.99   1.282 
 AG-110M  3750.60   937.49        33.        -9.    -0.005   143.96   1.589s
 PA-234   3784.70   946.02        19.         3.     0.002   280.36   1.595s
 EU-152   3857.05   964.11       125.       -14.    -0.008   118.57   1.609s
 AC-228   3874.99   968.60         0.        81.     0.045    11.17   1.500 
 EU-154   3985.88   996.33        10.        23.     0.013    28.77   1.633s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:12 PMPage  8
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184197.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234M  4004.55  1001.00        32.        -3.    -0.001   304.65   1.636s
 EU-154   4019.65  1004.77        42.        -8.    -0.004   126.84   1.639s
 Co-56    4151.87  1037.84        10.         0.     0.000  1000.00   1.664s
 Cs-136   4192.77  1048.07        18.         5.     0.003   128.06   1.671s
 Ga-68    4310.04  1077.40        15.         1.     0.001   857.32   1.692s
 FE-59    4397.41  1099.25        25.        -3.    -0.002   370.93   1.708s
 EU-152   4448.68  1112.07       124.       -16.    -0.009   103.07   1.717s
 ZN-65    4462.56  1115.55       109.       -10.    -0.005   155.18   1.720s
 BI-214   4481.51  1120.29       104.        12.     0.007   118.71   1.723s
 Sc-46    4482.57  1120.55        84.        16.     0.009    85.73   1.723s
 Ta-182   4485.56  1121.30        96.         8.     0.005   166.53   1.724 
 CO-60    4693.21  1173.24        20.         1.     0.001   988.26   1.760s
 Ta-182   4756.42  1189.05        15.         6.     0.003   147.67   1.771 
 Ta-182   4885.79  1221.41        16.         5.     0.003   187.26   1.793 
 Co-56    4953.23  1238.28        43.       -15.    -0.008    98.77   1.804 
 NA-22    5098.13  1274.53        16.         3.     0.002   197.20   1.828s
 EU-154   5098.17  1274.54        19.         0.     0.000  1000.00   1.828s
 FE-59    5166.35  1291.60        16.        -7.    -0.004   200.17   1.840s
 TL-210   5251.91  1313.00        32.       -11.    -0.006   120.72   1.854s
 CO-60    5329.85  1332.50         6.         2.     0.001   265.94   1.866s
 AG-110M  5536.88  1384.30         5.         7.     0.004    88.59   1.899s
 K-40     5841.75  1460.58         2.       182.     0.101     7.53   1.701 
 La-140   6383.73  1596.21        11.        -3.    -0.002   243.10   2.024s
 SB-124   6762.39  1690.98         0.         0.     0.000  1000.00   2.076s
 BI-214   7056.06  1764.49         3.        34.     0.019    18.99   2.114s
 Co-56    7083.46  1771.35        37.         0.     0.000  1000.00   2.117s
 Y-88     7341.96  1836.06        12.        -6.    -0.003   104.25   2.149s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   4.7991E+00                                      5.31E+01             
                           477.60 4.799E+00  (  1.418E+01 8.77E+01 1.05E+01 G  
 
NA-22    C   2.9130E-01                                      9.50E+02             
                          1274.53 2.913E-01 ?(  2.073E+00 1.97E+02 9.99E+01 G  
 
K-40     N   1.8518E+02                                      4.66E+11             
                          1460.83 1.852E+02  (P 1.028E+01 7.53E+00 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:12 PMPage  9
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184197.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sc-46    F   6.8991E-01                                      8.38E+01             
                           889.28 0.000E+00 ?(  3.239E+00 1.00E+03 1.00E+02 G  
                          1120.55 1.380E+00 ?(  3.963E+00 8.57E+01 1.00E+02 G  
 
CR-51    F   4.0058E+00                                      2.77E+01             
                           320.08 4.006E+00 &(P 1.586E+01 1.17E+02 9.94E+00 G  
 
MN-54    C   6.1776E-01                                      3.12E+02             
                           834.85 6.178E-01 ?(  1.370E+00 9.35E+01 1.00E+02 G  
 
FE-59    F  -4.5497E-01                                      4.45E+01             
                          1099.25-4.550E-01 ?(  3.945E+00 3.71E+02 5.65E+01 G  
                          1291.60-1.690E+00 + P 4.908E+00 2.00E+02 4.32E+01 G  
 
Co-56    C  -1.1861E-01                                      7.73E+01             
                           846.77-1.186E-01 ?(P 1.575E+00 5.87E+02 9.99E+01 G  
                          1238.28-2.157E+00 & P 4.771E+00 9.88E+01 6.61E+01 G  
                          1037.84 0.000E+00 +   1.008E+01 1.00E+03 1.41E+01 G  
                          1771.35 0.000E+00 +   2.570E+01 1.00E+03 1.55E+01  A 
 
CO-57    C   3.6238E-02                                      2.72E+02             
                           122.06 3.624E-02 %(  1.270E+00 1.02E+03 8.56E+01 G  
                           136.47 0.000E+00 -   1.621E+01 1.00E+03 1.07E+01 G  
 
CO-58    C  -3.5530E-01                                      7.09E+01             
                           810.78-3.553E-01 ?(P 2.555E+00 1.90E+02 9.95E+01 G  
 
CO-60    F   1.5060E-01                                      1.93E+03             
                          1332.50 2.105E-01 ?(P 1.415E+00 2.66E+02 1.00E+02 G  
                          1173.24 9.060E-02 ?(  2.134E+00 9.88E+02 9.99E+01 G  
 
ZN-65    F  -1.6651E+00                                      2.44E+02             
                          1115.55-1.665E+00 ?(  8.795E+00 1.55E+02 5.06E+01 G  
 
NB-94    I  -7.8166E-01                                      7.41E+06             
                           702.63-7.817E-01 ?(  2.183E+00 1.17E+02 9.79E+01 G  
                           871.10 5.331E-01 +   1.314E+00 7.36E+01 9.99E+01 G  
 
ZR-95    I   9.0312E-02                                      6.40E+01             
                           756.73-3.450E-01 ?(  3.045E+00 3.52E+02 5.45E+01 G  
                           724.20 6.273E-01 ?(  6.013E+00 2.77E+02 4.42E+01 G  
 
NB-95    I   6.3844E-01                                      6.40E+01             
                           765.79 6.384E-01 ?(  2.875E+00 1.32E+02 9.98E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:12 PMPage 10
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184197.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RU-103   I   6.4779E-02                                      3.93E+01             
                           497.05 6.478E-02 &(P 1.423E+00 8.38E+02 9.09E+01 G  
                           610.30-1.183E+01 +   8.628E+01 2.17E+02 5.75E+00 GA 
 
RH-106   I  -7.8648E+00                                      3.74E+02             
                           621.92-7.865E+00 &(P 5.053E+01 1.02E+02 9.93E+00 G  
                          1050.36 2.643E+00 %   1.363E+02 1.41E+03 1.56E+00 G  
                           511.86 1.137E+01 ?   1.041E+01 2.97E+01 2.00E+01 GA 
 
AG-110M  F   7.0770E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  4.412E+00 1.00E+03 7.27E+01 G  
                           657.76-8.338E-01 +   2.537E+00 9.05E+01 9.46E+01 G  
                           937.49-1.891E+00 +   6.402E+00 1.44E+02 3.44E+01 G  
                          1384.30 2.825E+00 ?(  5.770E+00 8.86E+01 2.43E+01 G  
                           763.94-6.239E+00 + P 1.375E+01 5.97E+01 2.23E+01 G  
 
SN-113   F  -9.0980E-01                                      1.15E+02             
                           391.69-9.098E-01 ?(P 3.504E+00 1.15E+02 6.40E+01 G  
 
SB-124   F  -7.9919E-01                                      6.02E+01             
                           602.73-7.992E-01 ?(  3.462E+00 1.29E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.899E+00 1.00E+03 4.78E+01 G  
                           722.79-7.770E+00 +   2.976E+01 1.14E+02 1.08E+01 G  
 
SB-125   I   1.4692E+01                                      1.01E+03             
                           427.88 2.892E+00  (  3.597E+00 5.17E+01 2.96E+01 G  
                           600.50 3.425E+01 ?(  1.816E+01 1.79E+01 1.79E+01 G  
                           635.89-5.426E+00 -   1.598E+01 8.73E+01 1.13E+01 G  
                           463.37 5.150E+00 - P 1.562E+01 9.01E+01 1.05E+01 G  
 
I-131    I   6.7257E-01                                      8.02E+00             
                           364.48 3.334E-01 *(  1.401E+00 1.59E+02 8.17E+01 G  
                           284.30-2.857E+00 +   2.175E+01 2.91E+02 6.14E+00 G  
                           636.97 4.538E+00 ?(  2.763E+01 1.76E+02 7.17E+00 G  
 
Gd-153   F  -4.5670E-02                                      2.42E+02             
                            97.50-1.104E+00 ?(  4.857E+00 1.31E+02 3.00E+01 G  
                           103.20 1.411E+00 &(  6.064E+00 1.28E+02 2.18E+01 G  
 
Ga-68    C   2.9742E+00                                      4.71E-02             
                          1077.40 2.974E+00 ?(  6.174E+01 8.57E+02 3.30E+00 G  
 
Tc-99m   I   3.9439E-01                                      2.51E-01             
                           140.51 3.944E-01 *(  1.674E+00 1.27E+02 8.93E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:12 PMPage 11
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184197.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BA-133   F  -8.6614E-01                                      3.85E+03             
                           356.00-8.661E-01 ?(  4.577E+00 1.57E+02 6.20E+01 G  
                           302.85 0.000E+00 +   1.566E+01 1.00E+03 1.83E+01 G  
                           383.84-4.572E+00 &   2.319E+01 1.50E+02 8.94E+00 GA 
                            80.99 6.323E-01 & P 3.761E+00 2.21E+02 3.41E+01 GA 
 
CS-134   I   1.6428E+00                                      7.54E+02             
                           795.87 7.845E-01 ?(  2.283E+00 8.62E+01 8.55E+01 G  
                           604.71-6.888E-01 -   5.124E+00 2.21E+02 9.76E+01 G  
                           569.32 3.797E+00 ?(  8.785E+00 6.96E+01 1.54E+01 G  
                           801.95 6.277E+00  (P 2.605E+01 1.21E+02 8.69E+00 G  
                           563.24-5.147E+00 + P 1.903E+01 2.00E+01 8.35E+00 G  
 
CS-137   I   5.7346E-01                                      1.10E+04             
                           661.66 5.735E-01 &(P 2.927E+00 1.50E+02 8.52E+01 G  
 
CE-139   F  -4.9016E-01                                      1.38E+02             
                           165.85-4.902E-01  (P 1.834E+00 9.04E+01 7.99E+01 G  
 
Ba-140   I  -5.1793E-02                                      1.28E+01             
                           537.26-1.225E+00  (P 6.231E+00 1.77E+02 2.44E+01 G  
                           162.66 4.549E+00  (P 1.842E+01 1.20E+02 6.22E+00 G  
                           304.85 0.000E+00 &   6.726E+01 1.00E+03 4.29E+00 G  
 
La-140   I   4.9219E-02                                      1.28E+01             
                          1596.21-4.099E-01 ?(  2.262E+00 2.43E+02 9.54E+01 G  
                           487.02 1.640E-01 ?(  2.034E+00 4.61E+02 4.55E+01 G  
                           328.76 1.950E+00 ?(  7.421E+00 1.47E+02 2.03E+01 G  
                           815.77 0.000E+00 -   1.138E+01 1.00E+03 2.33E+01 G  
 
CE-141   I  -2.6372E-01                                      3.25E+01             
                           145.44-2.637E-01 ?(  3.082E+00 3.46E+02 4.82E+01 G  
 
CE-144   I  -2.3748E+00                                      2.85E+02             
                           133.54-2.375E+00 ?(  1.549E+01 1.94E+02 1.11E+01 G  
 
PM-144   C  -5.1758E-01                                      3.63E+02             
                           696.54-5.176E-01 ?(P 1.782E+00 1.49E+02 9.90E+01 G  
                           618.06-8.537E-01 &   5.265E+00 1.84E+02 9.91E+01 G  
 
EU-152   F   1.3107E+00                                      4.94E+03             
                           121.78 5.424E-02 %(  4.231E+00 2.29E+03 2.86E+01 G  
                           344.29-2.207E+00 &   1.021E+01 1.38E+02 2.65E+01 G  
                          1112.07-1.001E+01 +   3.469E+01 1.03E+02 1.36E+01 G  
                           778.92-9.095E+00 +   1.934E+01 9.31E+01 1.29E+01 G  
                           964.11-7.196E+00 +   2.880E+01 1.19E+02 1.46E+01 G  
                           244.69 6.048E+00 ?(  4.367E+01 2.16E+02 7.58E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:12 PMPage 12
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184197.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1408.00 1.675E-01 %   9.008E+00 2.23E+03 2.10E+01 GA 
 
EU-154   I   3.3864E+00                                      3.14E+03             
                           123.10 3.302E-01 *(  2.393E+00 2.67E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   6.349E+00 1.00E+03 3.52E+01 G  
                           723.36-1.796E+00 &   1.392E+01 2.25E+02 2.02E+01 G  
                           873.23 1.791E+00 ?(  1.352E+01 2.10E+02 1.23E+01 G  
                          1004.77-3.309E+00 +   1.444E+01 1.27E+02 1.80E+01 G  
                           996.33 1.699E+01 ?(  1.308E+01 2.88E+01 1.06E+01 G  
 
EU-155   I   1.5628E+00                                      1.81E+03             
                           105.31 1.563E+00  (  7.864E+00 1.50E+02 2.12E+01 G  
                            86.54-1.377E+00 +   7.968E+00 1.74E+02 3.07E+01 G  
 
HF-181   F  -4.7186E-01                                      4.24E+01             
                           482.00-4.719E-01 ?(  2.395E+00 1.49E+02 8.05E+01 G  
                           133.02-8.637E-01 +   4.155E+00 1.44E+02 4.33E+01 G  
                           345.83-3.901E+00 +   1.748E+01 1.34E+02 1.51E+01 G  
                           136.30 0.000E+00 &   2.959E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F   2.2489E+00                                      1.14E+02             
                          1121.30 2.118E+00  (  1.205E+01 1.67E+02 3.49E+01 G  
                          1221.41 1.734E+00  (  7.403E+00 1.87E+02 2.70E+01 G  
                          1189.05 3.390E+00  (  1.173E+01 1.48E+02 1.62E+01 G  
 
Hg-203   F  -5.6041E-01                                      4.66E+01             
                           279.20-5.604E-01 ?(P 2.043E+00 8.04E+01 8.15E+01 G  
 
TL-208   N   1.0437E+01                                      6.98E+02             
                           583.02 1.044E+01  (P 7.079E-01 7.87E+00 8.45E+01 G  
                           277.28 2.440E+01 + P 1.236E+01 2.36E+01 6.31E+00 G  
                           860.56 1.479E+01 +   5.797E+00 2.28E+01 1.24E+01 G  
 
PM-146   C   9.4476E-01                                      2.02E+03             
                           453.88 7.071E-01 ?(P 1.837E+00 1.03E+02 6.50E+01 G  
                           747.16-1.458E+00 +   4.825E+00 1.35E+02 3.40E+01 G  
                           735.72 1.631E+00 &(  7.198E+00 1.78E+02 2.25E+01 G  
 
Y-88     F  -8.1710E-01                                      1.07E+02             
                          1836.06-8.171E-01 ?(P 2.522E+00 1.04E+02 9.92E+01 G  
                           898.04 1.472E-01 & P 1.559E+00 4.23E+02 9.37E+01 G  
 
Cd-113m     -8.6869E+03                                      5.33E+03             
                           263.70-8.687E+03 ?(  2.604E+04 8.97E+01 6.00E-03   K
 
Cf-251   T   2.5633E-01                                      3.28E+05             
                           176.60 2.563E-01  (  6.705E+00 9.57E+02 1.70E+01 G  
                           227.00 5.959E+00 ?   1.770E+01 1.10E+02 6.30E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:12 PMPage 13
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184197.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sn-126       4.6369E+00                                      3.65E+07             
                            87.57 2.657E+00 }   6.059E+00 3.48E+01 3.75E+01 GA 
                            64.28 4.637E+00  (  1.613E+01 1.04E+02 9.70E+00 G  
                            86.94 4.637E+00 } P 2.564E+01 8.61E+01 9.04E+00 GA 
 
PB-210   N   9.4791E+00                                      8.14E+03             
                            46.54 9.479E+00  (P 3.571E+01 1.36E+02 4.25E+00 G  
 
PB-212   N   2.5534E+01                                      6.98E+02             
                           238.63 2.553E+01  (P 2.228E+00 5.27E+00 4.33E+01 G  
                           300.03 5.197E+01 + P 2.713E+01 2.44E+01 3.28E+00 GA 
 
PB-214   N   1.6620E+01                                      5.84E+05             
                           351.93 1.624E+01  (P 3.088E+00 1.00E+01 3.76E+01 G  
                           295.09 1.737E+01 *(P 4.745E+00 1.36E+01 1.93E+01 G  
                           242.00 1.690E+01   P 1.579E+01 3.02E+01 7.43E+00 GA 
 
BI-207   C   1.7917E-01                                      1.18E+04             
                          1063.66 1.119E-01 %(  3.159E+00 1.21E+03 7.45E+01 G  
                           569.70 2.305E-01 ?(  1.578E+00 1.95E+02 9.77E+01 G  
 
BI-212   N   1.1209E+01                                      6.98E+02             
                           727.17 1.121E+01 ?(  3.698E+01 9.80E+01 7.55E+00 G  
                           785.42-2.861E+01 &   1.481E+02 2.18E+02 1.28E+00 GA 
 
U-235    N   1.6302E+00                                      2.57E+11             
                           143.79-4.604E-01 *(P 1.385E+01 7.20E+02 1.10E+01 G  
                           205.33 2.045E+00 ?(P 2.342E+01 4.18E+02 5.01E+00 G  
                           163.38 5.732E+00  (P 2.364E+01 1.23E+02 5.08E+00 G  
                           185.72 5.421E-01   P 2.405E+00 1.63E+02 5.40E+01 GA 
 
BI-214   N   1.6101E+01                                      5.84E+05             
                           609.31 1.610E+01  (P 2.947E+00 1.05E+01 4.61E+01 G  
                          1120.29 7.202E+00 - P 2.890E+01 1.19E+02 1.51E+01 G  
                          1764.49 2.782E+01 + P 9.409E+00 1.90E+01 1.54E+01 G  
 
BI-210M  T   2.9242E-01                                      1.10E+09             
                           265.83 4.526E-02 %(  3.419E+00 2.20E+03 5.00E+01 G  
                           304.90 7.338E-01 &(  1.022E+01 4.13E+02 2.80E+01 G  
 
AC-228   N   3.3131E+01                                      2.10E+03             
                           911.07 3.162E+01  (P 1.860E+00 8.99E+00 2.90E+01 G  
                           968.97 3.564E+01  (P 3.253E+00 1.12E+01 1.75E+01 G  
                           338.32 2.725E+01 - P 9.209E+00 1.71E+01 1.20E+01 G  
                            93.35 7.080E+00 -   3.699E+01 1.57E+02 5.56E+00 XA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:12 PMPage 14
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184197.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-227   N  -4.2349E+00                                      7.95E+03             
                           256.24-4.235E+00 &(  1.812E+01 1.65E+02 7.00E+00 G  
                           235.97 8.456E-01 +   2.673E+01 9.42E+02 1.23E+01 G  
                            50.14-5.523E+00 +   2.270E+01 1.44E+02 8.00E+00 G  
 
TH-229   N   6.6575E+00                                      2.68E+06             
                           193.51 6.658E+00 ?(P 2.494E+01 1.38E+02 4.40E+00 G  
                           210.85-2.000E+01 &   5.343E+01 1.00E+02 2.99E+00 G  
 
TH-234   N   1.2947E+01                                      1.63E+12             
                            92.59 1.295E+01  (P 2.005E+01 4.77E+01 5.58E+00 G  
                            63.29 4.574E+00 - P 4.174E+01 3.17E+02 3.81E+00 G  
 
PA-231   N  -6.7781E+00                                      1.20E+07             
                           302.65-6.778E+00 ?(  1.004E+02 4.39E+02 2.88E+00 G  
                           300.07-1.853E+01 +   1.208E+02 1.94E+02 2.46E+00 G  
 
PA-233   C   1.2503E+00                                      7.82E+08             
                           312.01 1.250E+00  (  7.969E+00 1.90E+02 3.60E+01 G  
                           300.18-7.353E+00 +   4.712E+01 1.91E+02 6.20E+00 G  
 
PA-234   N   8.1311E-01                                      1.63E+12             
                           131.29-2.063E+00 ?(  1.015E+01 1.47E+02 1.80E+01 G  
                           946.02 1.879E+00 ?(  1.288E+01 2.80E+02 1.34E+01 G  
                           569.47 5.386E+00 ?(  1.661E+01 9.08E+01 8.20E+00 G  
                           883.24-5.088E+00 &   3.202E+01 1.83E+02 9.60E+00 G  
                           880.53-1.559E+01 +   4.671E+01 8.91E+01 6.00E+00 GA 
 
PA-234M  N   6.1298E+01                                      1.63E+12             
                          1001.00-2.523E+01 ?(  2.738E+02 3.05E+02 8.37E-01 G  
                           766.41 3.076E+02 ?(  8.226E+02 7.99E+01 2.94E-01 G  
 
AM-241   T  -1.1759E-01                                      1.58E+05             
                            59.54-1.176E-01 %(P 4.737E+00 1.40E+03 3.59E+01 G  
 
Ir-192   F   5.4750E-01                                      7.40E+01             
                           316.49 3.826E-01 ?(  1.847E+00 1.42E+02 8.70E+01 G  
                           468.06 8.248E-01 ?(  3.047E+00 1.09E+02 5.18E+01 G  
                           308.44 0.000E+00 -   9.177E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F   1.9150E-01                                      1.30E+01             
                           818.50-6.689E-02 %(  2.675E+00 1.14E+03 1.00E+02 G  
                          1048.07 5.145E-01 &(  2.313E+00 1.28E+02 8.00E+01 G  
                           340.57-1.232E+00 +   5.878E+00 1.42E+02 4.69E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:12 PMPage 15
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184197.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Np-239   T   1.4602E+00                                      2.36E+00             
                           103.70 0.000E+00 -   5.670E+00 1.00E+03 2.40E+01 X  
                           106.13 1.460E+00 &(  7.428E+00 1.52E+02 2.27E+01 G  
                            99.50 2.329E+00     8.620E+00 1.11E+02 1.50E+01 X  
 
Nd-147      -3.2247E+00                                      1.11E+01             
                           531.00-3.225E+00 ?(  1.254E+01 1.54E+02 1.30E+01 G  
                            91.10-6.570E-01 +   7.838E+00 3.56E+02 2.83E+01 G  
 
TL-210   N   5.9070E-01                                      5.84E+05             
                           799.60 5.907E-01 ?(  1.921E+00 9.55E+01 9.90E+01 G  
                           296.00-5.681E-01 -   3.779E+00 1.98E+02 7.90E+01 G  
                          1313.00-5.212E+00 +   1.377E+01 1.21E+02 2.10E+01 GA 
 
Kr-85    I   1.2123E+02                                      3.92E+03             
                           513.98 1.212E+02 ?(  5.789E+02 1.41E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:12 PMPage 16
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184197.An1             
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       183.       -16.    -0.009   144.50  -5.523E+00   
 BA-133      80.99       251.        13.     0.007   220.73   6.323E-01  P
 EU-155      86.54      1017.       -26.    -0.015   173.58  -1.377E+00   
 Nd-147      91.10       869.       -12.    -0.007   356.23  -6.570E-01   
 Np-239      99.50       301.        23.     0.013   110.70   2.329E+00   
 EU-155     105.31       516.        22.     0.012   150.45   1.563E+00   
 Np-239     106.13       529.        22.     0.012   152.10   1.460E+00   
 PA-234     131.29       584.       -23.    -0.013   147.19  -2.063E+00   
 HF-181     133.02       561.       -24.    -0.013   143.98  -8.637E-01   
 CE-144     133.54       509.       -17.    -0.009   194.48  -2.375E+00   
 Tc-99m     140.51       344.        21.     0.012   126.80   3.944E-01   
 U-235      143.79       368.        -3.    -0.002   720.22  -4.604E-01  P
 CE-141     145.44       348.        -8.    -0.004   345.84  -2.637E-01   
 Ba-140     162.66       174.        16.     0.009   120.41   4.549E+00  P
 U-235      163.38       191.        16.     0.009   122.67   5.732E+00  P
 CE-139     165.85       294.       -22.    -0.012    90.37  -4.902E-01  P
 Cf-251     176.60       157.         2.     0.001   956.82   2.563E-01   
 U-235      185.72       189.        15.     0.008   163.34   5.421E-01  P
 TH-229     193.51       123.        15.     0.008   138.47   6.658E+00  P
 U-235      205.33       128.         5.     0.003   417.72   2.045E+00  P
 TH-229     210.85       233.       -28.    -0.015   100.10  -2.000E+01   
 Cf-251     227.00        97.        16.     0.009   109.94   5.959E+00   
 TH-227     235.97       850.         4.     0.002   941.84   8.456E-01   
 EU-152     244.69       810.        19.     0.010   216.00   6.048E+00   
 TH-227     256.24       103.       -12.    -0.006   165.10  -4.235E+00   
 Cd-113m    263.70       151.       -20.    -0.011    89.68  -8.687E+03   
 Hg-203     279.20       157.       -17.    -0.009    80.36  -5.604E-01  P
 I-131      284.30        95.        -6.    -0.004   291.14  -2.857E+00   
 TL-210     296.00       475.       -16.    -0.009   198.25  -5.681E-01   
 PA-231     300.07       459.       -16.    -0.009   194.24  -1.853E+01   
 PA-233     300.18       443.       -16.    -0.009   190.94  -7.353E+00   
 PA-231     302.65       428.        -7.    -0.004   438.76  -6.778E+00   
 PA-233     312.01       400.        15.     0.008   189.72   1.250E+00   
 Ir-192     316.49       117.        11.     0.006   142.30   3.826E-01   
 CR-51      320.08       110.        13.     0.007   117.19   4.006E+00  P
 La-140     328.76        95.        13.     0.007   146.92   1.950E+00   
 Cf-249     333.44        84.        -8.    -0.005   209.05  -1.699E+00   
 Cs-136     340.57       317.       -18.    -0.010   142.19  -1.232E+00   
 EU-152     344.29       299.       -18.    -0.010   137.80  -2.207E+00   
 HF-181     345.83       281.       -18.    -0.010   133.51  -3.901E+00   
 BA-133     356.00       312.       -16.    -0.009   157.24  -8.661E-01   
 I-131      364.48        44.         8.     0.004   159.10   3.334E-01   
 BA-133     383.84       142.       -12.    -0.006   149.73  -4.572E+00   
 SN-113     391.69       162.       -16.    -0.009   114.81  -9.098E-01  P
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:12 PMPage 17
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184197.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PM-146     453.88        32.        11.     0.006   103.22   7.071E-01  P
 Ir-192     468.06        56.        10.     0.006   108.65   8.248E-01   
 BE-7       477.59        48.        12.     0.007    87.70   4.799E+00   
 HF-181     482.00        82.        -9.    -0.005   148.57  -4.719E-01   
 La-140     487.02        16.         2.     0.001   461.31   1.640E-01   
 RU-103     497.05        33.         1.     0.001   838.36   6.478E-02  P
 RH-106     511.86        87.        50.     0.028    29.71   1.137E+01   
 Kr-85      513.98       126.        11.     0.006   140.89   1.212E+02   
 Nd-147     531.00        48.        -9.    -0.005   154.36  -3.225E+00   
 Ba-140     537.26        40.        -6.    -0.004   176.99  -1.225E+00  P
 PA-234     569.47        28.         9.     0.005    90.79   5.386E+00   
 BI-207     569.70        37.         5.     0.003   195.45   2.305E-01   
 SB-124     602.73       183.       -15.    -0.008   128.62  -7.992E-01   
 RU-103     610.30       391.       -13.    -0.007   216.85  -1.183E+01   
 AG-108M    614.28       378.       -13.    -0.007   212.72  -7.630E-01   
 PM-144     618.06       424.       -16.    -0.009   183.72  -8.537E-01   
 RH-106     621.92       387.       -15.    -0.008   101.97  -7.865E+00  P
 I-131      636.97        53.         6.     0.003   175.86   4.538E+00   
 AG-110M    657.76        75.       -14.    -0.008    90.53  -8.338E-01   
 CS-137     661.66        81.         9.     0.005   149.64   5.735E-01  P
 PM-144     696.54        35.        -9.    -0.005   149.17  -5.176E-01  P
 NB-94      702.63        52.       -13.    -0.007   116.58  -7.817E-01   
 SB-124     722.79       118.       -14.    -0.008   113.55  -7.770E+00   
 AG-108M    722.94       104.       -14.    -0.008   107.05  -9.248E-01   
 PM-146     735.72        26.         6.     0.003   178.21   1.631E+00   
 PM-146     747.16        26.        -8.    -0.004   134.82  -1.458E+00   
 AG-110M    763.94        97.       -22.    -0.012    59.66  -6.239E+00  P
 NB-95      765.79        84.        10.     0.006   132.31   6.384E-01   
 PA-234M    766.41        58.        14.     0.008    79.89   3.076E+02   
 EU-152     778.92        61.       -18.    -0.010    93.07  -9.095E+00   
 TL-210     799.60        32.         9.     0.005    95.51   5.907E-01   
 CO-58      810.78        58.        -5.    -0.003   189.53  -3.553E-01  P
 MN-54      834.85        14.         9.     0.005    93.49   6.178E-01   
 Co-56      846.77        19.        -2.    -0.001   586.95  -1.186E-01  P
 NB-94      871.10        12.         8.     0.004    73.56   5.331E-01   
 PA-234     880.53        62.       -13.    -0.007    89.06  -1.559E+01   
 PA-234     883.24        75.        -7.    -0.004   183.00  -5.088E+00   
 Y-88       898.04        14.         2.     0.001   423.22   1.472E-01  P
 AG-110M    937.49        33.        -9.    -0.005   143.96  -1.891E+00   
 PA-234     946.02        19.         3.     0.002   280.36   1.879E+00   
 EU-152     964.11       125.       -14.    -0.008   118.57  -7.196E+00   
 PA-234M   1001.00        32.        -3.    -0.001   304.65  -2.523E+01   
 Cs-136    1048.07        18.         5.     0.003   128.06   5.145E-01   
 Ga-68     1077.40        15.         1.     0.001   857.32   2.974E+00   
 FE-59     1099.25        25.        -3.    -0.002   370.93  -4.550E-01   
 EU-152    1112.07       124.       -16.    -0.009   103.07  -1.001E+01   
 ZN-65     1115.55       109.       -10.    -0.005   155.18  -1.665E+00   
 Sc-46     1120.55        84.        16.     0.009    85.73   1.380E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:12 PMPage 18
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184197.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ta-182    1121.30        96.         8.     0.005   166.53   2.118E+00   
 CO-60     1173.24        20.         1.     0.001   988.26   9.060E-02   
 Ta-182    1189.05        15.         6.     0.003   147.67   3.390E+00   
 Ta-182    1221.41        16.         5.     0.003   187.26   1.734E+00   
 Co-56     1238.28        43.       -15.    -0.008    98.77  -2.157E+00  P
 NA-22     1274.53        16.         3.     0.002   197.20   2.913E-01   
 FE-59     1291.60        16.        -7.    -0.004   200.17  -1.690E+00  P
 TL-210    1313.00        32.       -11.    -0.006   120.72  -5.212E+00   
 CO-60     1332.50         6.         2.     0.001   265.94   2.105E-01  P
 AG-110M   1384.30         5.         7.     0.004    88.59   2.825E+00   
 La-140    1596.21        11.        -3.    -0.002   243.10  -4.099E-01   
 Y-88      1836.06        12.        -6.    -0.003   104.25  -8.171E-01  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    4.7991E+00    4.7991E+00    8.770E+01%                1.42E+01
 NA-22  #A    2.9130E-01    2.9130E-01    1.972E+02%                2.07E+00
 K-40         1.8518E+02    1.8518E+02    7.530E+00%                1.03E+01
 Sc-46  #A    6.8991E-01    6.8991E-01    8.573E+01%                3.24E+00
 CR-51  #A    4.0057E+00    4.0058E+00    1.172E+02%                1.59E+01
 MN-54  #A    6.1776E-01    6.1776E-01    9.349E+01%                1.37E+00
 FE-59  #A   -4.5497E-01   -4.5497E-01    3.709E+02%                3.94E+00
 Co-56  #A   -1.1861E-01   -1.1861E-01    5.869E+02%                1.58E+00
 CO-57  #A    3.6238E-02    3.6238E-02    1.025E+03%                1.27E+00
 CO-58  #A   -3.5530E-01   -3.5530E-01    1.895E+02%                2.56E+00
 CO-60  #A    1.5060E-01    1.5060E-01    2.659E+02%                1.41E+00
 ZN-65  #A   -1.6651E+00   -1.6651E+00    1.552E+02%                8.79E+00
 NB-94  #A   -7.8166E-01   -7.8166E-01    1.166E+02%                2.18E+00
 ZR-95  #A    9.0311E-02    9.0312E-02    2.238E+02%                3.04E+00
 NB-95  #A    6.3844E-01    6.3844E-01    1.323E+02%                2.88E+00
 RU-103 #A    6.4779E-02    6.4779E-02    8.384E+02%                1.42E+00
 RH-106 #A   -7.8648E+00   -7.8648E+00    1.020E+02%                5.05E+01
 AG-108M#A    0.0000E+00    0.0000E+00    1.000E+03%                1.52E+00
 AG-110M#A    7.0770E-01    7.0770E-01    8.859E+01%                4.41E+00
 SN-113 #A   -9.0980E-01   -9.0980E-01    1.148E+02%                3.50E+00
 SB-124 #A   -7.9918E-01   -7.9919E-01    1.286E+02%                3.46E+00
 SB-125 #     1.4692E+01    1.4692E+01    1.793E+01%                3.60E+00
 I-131  #A    6.7256E-01    6.7257E-01    1.186E+02%                1.40E+00
 Gd-153 #A   -4.5670E-02   -4.5670E-02    9.182E+01%                4.86E+00
 Ga-68  #A    2.9661E+00    2.9742E+00    8.573E+02%                6.17E+01
 Tc-99m #A    3.9419E-01    3.9439E-01    1.268E+02%                1.67E+00
 BA-133 #A   -8.6614E-01   -8.6614E-01    1.572E+02%                4.58E+00
 CS-134  A    1.6428E+00    1.6428E+00    5.472E+01%                2.28E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:12 PMPage 19
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184197.An1             
                                                                                 
 CS-137 #A    5.7346E-01    5.7346E-01    1.496E+02%                2.93E+00
 CE-139 #A   -4.9016E-01   -4.9016E-01    9.037E+01%                1.83E+00
 Ba-140 #A   -5.1793E-02   -5.1793E-02    1.070E+02%                6.23E+00
 La-140 #A    4.9218E-02    4.9219E-02    1.469E+02%                2.26E+00
 CE-141 #A   -2.6372E-01   -2.6372E-01    3.458E+02%                3.08E+00
 CE-144 #A   -2.3748E+00   -2.3748E+00    1.945E+02%                1.55E+01
 PM-144 #A   -5.1758E-01   -5.1758E-01    1.492E+02%                1.78E+00
 EU-152 #A    1.3107E+00    1.3107E+00    2.160E+02%                4.23E+00
 EU-154 #C    3.3864E+00    3.3864E+00    2.877E+01%                2.39E+00
 EU-155 #A    1.5628E+00    1.5628E+00    1.505E+02%                7.86E+00
 HF-181 #A   -4.7186E-01   -4.7186E-01    1.486E+02%                2.39E+00
 Ta-182 #A    2.2489E+00    2.2489E+00    9.696E+01%                1.20E+01
 Hg-203 #A   -5.6041E-01   -5.6041E-01    8.036E+01%                2.04E+00
 TL-208       1.0437E+01    1.0437E+01    7.869E+00%                7.08E-01
 PM-146 #A    9.4476E-01    9.4476E-01    1.030E+02%                1.84E+00
 Y-88   #A   -8.1710E-01   -8.1710E-01    1.042E+02%                2.52E+00
 Cd-113m#A   -8.6869E+03   -8.6869E+03    8.968E+01%                2.60E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.07E+01
 Cf-251 #A    2.5633E-01    2.5633E-01    9.568E+02%                6.71E+00
 Cf-249 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.29E+00
 Sn-126  A    4.6369E+00    4.6369E+00    1.041E+02%                1.61E+01
 PB-210  A    9.4791E+00    9.4791E+00    1.356E+02%                3.57E+01
 PB-212       2.5534E+01    2.5534E+01    5.272E+00%                2.23E+00
 PB-214       1.6620E+01    1.6620E+01    8.444E+00%                3.09E+00
 BI-207 #A    1.7917E-01    1.7917E-01    1.955E+02%                3.16E+00
 BI-212 #A    1.1209E+01    1.1209E+01    9.795E+01%                3.70E+01
 U-235  #A    1.6302E+00    1.6302E+00    1.227E+02%                1.38E+01
 BI-214       1.6101E+01    1.6101E+01    1.054E+01%                2.95E+00
 BI-210M A    2.9242E-01    2.9242E-01    4.128E+02%                3.42E+00
 AC-228       3.3131E+01    3.3131E+01    7.168E+00%                1.86E+00
 TH-227 #A   -4.2349E+00   -4.2349E+00    1.651E+02%                1.81E+01
 TH-229 #A    6.6575E+00    6.6575E+00    1.385E+02%                2.49E+01
 TH-234  A    1.2947E+01    1.2947E+01    4.767E+01%                2.00E+01
 PA-231 #A   -6.7781E+00   -6.7781E+00    4.388E+02%                1.00E+02
 PA-233 #A    1.2503E+00    1.2503E+00    1.897E+02%                7.97E+00
 PA-234 #A    8.1311E-01    8.1311E-01    9.079E+01%                1.01E+01
 PA-234M#A    6.1298E+01    6.1298E+01    7.989E+01%                2.74E+02
 AM-241 #A   -1.1759E-01   -1.1759E-01    1.399E+03%                4.74E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.89E+01
 Ir-192 #A    5.4750E-01    5.4750E-01    8.952E+01%                1.85E+00
 Cs-136 #A    1.9150E-01    1.9150E-01    1.281E+02%                2.68E+00
 Np-239 #A    1.4601E+00    1.4602E+00    1.521E+02%                7.43E+00
 Nd-147 #A   -3.2247E+00   -3.2247E+00    1.544E+02%                1.25E+01
 TL-210 #A    5.9070E-01    5.9070E-01    9.551E+01%                1.92E+00
 Kr-85  #A    1.2123E+02    1.2123E+02    1.409E+02%                5.79E+02
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:12 PMPage 20
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184197.An1             
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.8 keV)     2.999E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.8 keV) 2.9994989E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20184967 
-----------------------------------------------------------------------------                      
   Sample Description: 402938_Gamma_160-31847-A-230-B 
             Detector: Detector # 9       
             Batch ID: 402938                 
    Work Order Number: Gamma   
           Lot Number: 160-31847-A-230-B
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2018 15:47       Live Time: 1800   sec
     Acquisition Time: 12/18/2018 15:48:18    Real Time: 1803   sec
        Analysis Time: 12/18/2018 16:18       Dead Time: 0.17   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 9_2018-11-22_1615.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -4.156E+00          100.4     4.173E+00    4.179E+00    1.399E+01
NA-22      2.384E-01          112.0     2.670E-01    2.673E-01    9.397E-01
K-40       6.819E+01            9.4     6.389E+00    7.280E+00    8.183E+00
Sc-46     -6.628E-01           55.4     3.670E-01    3.686E-01    1.789E+00
CR-51      3.116E+00           94.3     2.939E+00    2.943E+00    9.847E+00
MN-54     -7.746E-01           86.6     6.707E-01    6.719E-01    1.475E+00
FE-59     -1.105E-01          103.2     1.140E-01    1.141E-01    2.504E+00
Co-56      3.195E-01           86.6     2.767E-01    2.772E-01    9.636E-01
CO-57     -1.917E-01          148.2     2.841E-01    2.843E-01    9.557E-01
CO-58     -6.264E-01           80.7     5.058E-01    5.069E-01    1.689E+00
CO-60     -1.999E-01          164.1     3.281E-01    3.282E-01    1.183E+00
ZN-65     -1.466E+00           97.0     1.423E+00    1.425E+00    4.777E+00
NB-94     -6.749E-01           81.4     5.491E-01    5.503E-01    1.831E+00
ZR-95      2.903E-01          302.9     8.795E-01    8.796E-01    2.015E+00
NB-95      6.467E-01           75.9     4.908E-01    4.920E-01    1.634E+00
RU-103    -5.705E-01           79.2     4.518E-01    4.528E-01    1.172E+00
RH-106    -2.503E+00          168.4     4.215E+00    4.217E+00    3.078E+01
AG-108M    5.517E-01           49.8     2.746E-01    2.761E-01    7.512E-01
AG-110M    4.108E-02           68.3     2.803E-02    2.811E-02    2.014E+00
SN-113    -7.458E-01           96.7     7.212E-01    7.222E-01    2.499E+00
SB-124     4.279E-01           33.0     1.413E-01    1.430E-01    2.908E+00
SB-125     4.609E-01          111.7     5.150E-01    5.156E-01    3.128E+00
I-131     -1.217E-01           69.6     8.468E-02    8.491E-02    1.224E+00
Gd-153    -1.324E+00          165.7     2.194E+00    2.196E+00    7.290E+00
Ga-68      1.009E+01          123.8     1.249E+01    1.250E+01    2.856E+01
Tc-99m     0.000E+00         1.#INF     2.049E-01    2.049E-01    1.782E+00
BA-133    -1.131E-01          130.1     1.471E-01    1.472E-01    3.421E+00
CS-134     1.026E+00           54.5     5.595E-01    5.620E-01    1.525E+00
CS-137     2.582E-01          190.7     4.924E-01    4.926E-01    1.689E+00
CE-139    -2.254E-01          169.1     3.812E-01    3.818E-01    1.281E+00
Ba-140     1.694E+00           95.7     1.622E+00    1.624E+00    3.769E+00
La-140     6.866E-01           61.4     4.217E-01    4.233E-01    9.071E-01
CE-141    -6.984E-01          129.7     9.058E-01    9.065E-01    3.018E+00
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CE-144     0.000E+00         1.#INF     1.040E+00    1.040E+00    1.365E+01
PM-144     3.417E-01          128.9     4.405E-01    4.408E-01    1.426E+00
EU-152     1.536E+00          129.5     1.989E+00    1.990E+00    3.128E+00
EU-154     8.964E-01           92.5     8.290E-01    8.304E-01    2.042E+00
EU-155    -1.790E-02         5867.2     1.050E+00    1.050E+00    1.043E+01
HF-181    -5.731E-02           91.2     5.225E-02    5.233E-02    1.940E+00
Ta-182     1.513E+00           98.2     1.485E+00    1.487E+00    5.025E+00
Hg-203    -4.626E-01           83.6     3.869E-01    3.878E-01    1.289E+00
TL-208     8.360E+00            8.0     6.665E-01    7.952E-01    9.556E-01
PM-146     6.428E-01           78.0     5.017E-01    5.028E-01    1.253E+00
Y-88      -9.199E-01           56.4     5.190E-01    5.217E-01    1.606E+00
Cd-113m   -6.103E+03           82.8     5.056E+03    5.071E+03    1.684E+04
Cd-109     0.000E+00         1.#INF     1.871E+01    1.871E+01    6.218E+01
Cf-251     6.466E-01          269.1     1.740E+00    1.741E+00    4.495E+00
Cf-249     1.216E-01          473.8     5.761E-01    5.762E-01    1.973E+00
Sn-126    -4.257E+00          126.8     5.400E+00    5.405E+00    1.800E+01
PB-210     2.875E+01           24.9     7.155E+00    7.351E+00    1.864E+01
PB-212     2.238E+01            4.6     1.026E+00    1.774E+00    1.842E+00
PB-214     1.787E+01            5.5     9.771E-01    1.348E+00    1.616E+00
BI-207    -9.218E-01           64.3     5.929E-01    5.947E-01    1.738E+00
BI-212     3.283E+01           12.5     4.117E+00    4.456E+00    5.152E+00
U-235      1.828E+00           99.8     1.825E+00    1.828E+00    1.422E+01
BI-214     1.808E+01            7.3     1.328E+00    1.626E+00    1.998E+00
BI-210M    1.968E-01          505.8     9.952E-01    9.953E-01    2.220E+00
AC-228     2.332E+01            6.3     1.468E+00    1.889E+00    1.797E+00
TH-227     1.516E+00          238.4     3.614E+00    3.615E+00    1.308E+01
TH-229    -1.767E+00          108.1     1.910E+00    1.915E+00    2.171E+01
TH-234     1.452E+01           27.9     4.051E+00    4.131E+00    1.558E+01
PA-231     1.191E+01          144.3     1.719E+01    1.720E+01    7.662E+01
PA-233     7.390E-01          204.3     1.510E+00    1.511E+00    6.523E+00
PA-234     1.222E+00           86.7     1.058E+00    1.060E+00    8.349E+00
PA-234M    3.698E+01           71.9     2.660E+01    2.666E+01    1.839E+02
AM-241    -1.432E+00          103.9     1.488E+00    1.490E+00    4.952E+00
Np-237     0.000E+00         1.#INF     5.719E+00    5.719E+00    1.899E+01
Ir-192     3.703E-01          122.3     4.530E-01    4.535E-01    1.941E+00
Cs-136    -6.639E-01           81.9     5.437E-01    5.450E-01    1.815E+00
Np-239     1.644E+00          168.4     2.768E+00    2.770E+00    9.201E+00
Nd-147     8.693E-01          328.8     2.858E+00    2.858E+00    6.998E+00
TL-210     4.460E-03          125.5     5.597E-03    5.602E-03    1.604E+00
Kr-85      0.000E+00         1.#INF     4.016E+01    4.016E+01    4.263E+02
-----------------------------------------------------------------------------
Total      3.171E+02

      Analyst: Joey Sausto
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:39 PMPage  1
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184967.An1             
                                                                                 
 Sample description                                             
      402938_Gamma_160-31847-A-230-B                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20184967.An1

 Acquisition information
        Start time:                 12/18/2018 3:48:18 PM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.17 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:39 PMPage  2
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184967.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2018 3:47:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2018-11-22_1615.PBC
                                                 11/22/2018 4:15:14 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   30 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1403

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.61       57.  24.89   1.07  2.577E-02    46.54   4.250  2.875E+01 PB210 
    62.93       49.  38.75   1.01  3.921E-02    63.29   3.810    PBC<MDA TH234 
    74.82      286.  10.02   1.03  4.573E-02
    77.22      456.   6.47   1.03  4.680E-02
    87.28      213.   9.88   1.04  5.029E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  7.680E+00 EU155 
                                                86.94   9.040  2.603E+01 Sn126 
                                                87.57  37.500  6.252E+00 Sn126 
                                                88.04   3.790  6.171E+01 Cd109 
    89.97       93.  21.55   1.04  5.098E-02
    92.59       62.  40.17   1.04  5.156E-02    92.59   5.584    PBC<MDA TH234 
   106.13       36. 168.41   1.05  5.323E-02   106.13  22.700    PBC<MDA Np239 
   121.78       16. 155.57   1.07  5.305E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.999E-01 CO57  
   123.10       14. 165.62   1.07  5.296E-02   123.10  40.790    PBC<MDA EU154 
   162.66       25.  95.73   1.11  4.690E-02   162.66   6.220    PBC<MDA Ba140 
   163.38       25.  99.82   1.11  4.676E-02   163.38   5.080    PBC<MDA U235  
   177.22        9. 269.09   1.12  4.549E-02   176.60  17.000    PBC<MDA Cf251 
   185.84       89.  25.35   1.04  4.401E-02   185.72  54.000  2.080E+00 U235  
   210.85       16. 184.84   1.15  4.052E-02   210.85   2.990    PBC<MDA TH229 
   226.39       21. 115.50   1.17  3.858E-02   227.00   6.300    PBC<MDA Cf251 
   235.97       19. 238.45   1.18  3.760E-02   235.97  12.300    PBC<MDA TH227 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:39 PMPage  3
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184967.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   238.53      603.   6.24   0.99  3.733E-02   238.63  43.300  2.073E+01 PB212 
   241.92      113.  16.62   1.18  3.697E-02   242.00   7.430  2.294E+01 PB214 
   244.69       25. 194.73   1.18  3.670E-02   244.69   7.580    PBC<MDA EU152 
   265.83        2. 811.42   1.20  3.470E-02   265.83  50.000    PBC<MDA BI210M
   277.28       35.  32.64   1.21  3.372E-02   277.28   6.310  9.018E+00 TL208 
   295.16      214.  10.25   1.05  3.231E-02   295.09  19.300  1.910E+01 PB214 
                                               296.00  79.000  4.676E+00 TL210 
   300.07       18. 201.61   1.24  3.195E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.288E+01 PA231 
                                               300.18   6.200  5.111E+00 PA233 
   300.11       41.  31.65   1.24  3.195E-02   300.03   3.280  2.154E+01 PB212 
                                               300.07   2.460  2.872E+01 PA231 
                                               300.18   6.200  1.140E+01 PA233 
   300.18       18. 204.32   1.24  3.194E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.288E+01 PA231 
                                               300.18   6.200  5.111E+00 PA233 
   302.65       18. 206.61   1.24  3.176E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  1.742E+00 BA133 
   302.85       18. 209.21   1.24  3.175E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  1.743E+00 BA133 
   304.85       18. 211.50   1.24  3.160E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.148E+00 BI210M
   304.90        6. 604.13   1.24  3.160E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  4.052E-01 BI210M
   316.49       16. 174.72   1.25  3.080E-02   316.49  87.040    PBC<MDA Ir192 
   320.08       17.  94.32   1.25  3.056E-02   320.08   9.940    PBC<MDA CR51  
   338.24      164.  11.39   0.95  2.941E-02   338.32  12.010  2.585E+01 AC228 
   344.29       14. 233.38   1.28  2.905E-02   344.29  26.500    PBC<MDA EU152 
   345.83       20. 148.72   1.28  2.896E-02   345.83  15.070    PBC<MDA HF181 
   351.77      331.   6.64   1.46  2.861E-02   351.93  37.600  1.712E+01 PB214 
   383.84       18. 100.23   1.31  2.691E-02   383.84   8.940    PBC<MDA BA133 
   387.95        4. 473.77   1.31  2.671E-02   387.95  66.000    PBC<MDA Cf249 
   433.94       26.  49.77   1.35  2.466E-02   433.94  90.480    PBC<MDA AG108M
   453.88        9. 161.37   1.37  2.388E-02   453.88  65.000    PBC<MDA PM146 
   463.37       15. 111.74   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   468.06       10. 171.19   1.38  2.335E-02   468.06  51.750    PBC<MDA Ir192 
   487.02       12. 121.65   1.40  2.269E-02   487.02  45.500    PBC<MDA La140 
   511.86      130.  13.59   2.67  2.188E-02   511.86  20.000  1.650E+01 RH106 
   531.00        4. 328.75   1.44  2.130E-02   531.00  13.000    PBC<MDA Nd147 
   563.24       13.  93.97   1.47  2.040E-02   563.24   8.350    PBC<MDA CS134 
   569.32        9. 108.56   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  3.125E+00 PA234 
                                               569.70  97.740  2.622E-01 BI207 
   569.70       13.  77.60   1.47  2.023E-02   569.32  15.380  2.290E+00 CS134 
                                               569.47   8.200  4.297E+00 PA234 
                                               569.70  97.740  3.606E-01 BI207 
   583.22      251.   7.97   1.39  1.988E-02   583.02  84.500  8.311E+00 TL208 
   609.42      271.   7.78   1.51  1.924E-02   609.31  46.090  1.695E+01 BI214 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:39 PMPage  4
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184967.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               610.30   5.750  1.361E+02 RU103 
   614.28       14. 205.05   1.51  1.913E-02   614.28  89.850    PBC<MDA AG108M
   618.06       14. 208.08   1.51  1.904E-02   618.06  99.100    PBC<MDA PM144 
   636.97       12. 106.48   1.53  1.862E-02   635.89  11.310    PBC<MDA SB125 
                                               636.97   7.170  4.855E+00 I131  
   661.66        7. 190.73   1.55  1.810E-02   661.66  85.210    PBC<MDA CS137 
   696.54        8. 152.26   1.58  1.741E-02   696.54  99.000    PBC<MDA PM144 
   727.31       75.  12.54   0.74  1.686E-02   727.17   7.550  3.283E+01 BI212 
   735.72        8. 126.49   1.61  1.671E-02   735.72  22.500    PBC<MDA PM146 
   747.16        9. 113.06   1.62  1.651E-02   747.16  34.000    PBC<MDA PM146 
   756.73        5. 302.93   1.62  1.635E-02   756.73  54.460    PBC<MDA ZR95  
   765.79       19.  75.90   1.63  1.621E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  2.196E+02 PA234M
   766.41       15.  71.92   1.63  1.620E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.752E+02 PA234M
   778.92        2. 654.15   1.64  1.600E-02   778.92  12.940    PBC<MDA EU152 
   785.75        1. 956.66   1.65  1.590E-02   785.42   1.280    PBC<MDA BI212 
   795.87       14.  78.34   1.66  1.574E-02   795.87  85.530    PBC<MDA CS134 
   815.77       13.  88.09   1.67  1.544E-02   815.77  23.280    PBC<MDA La140 
   860.54       51.  18.43   1.22  1.482E-02   860.56  12.420  1.548E+01 TL208 
   871.10        2. 360.56   1.71  1.468E-02   871.10  99.890    PBC<MDA NB94  
   880.53       10.  94.65   1.72  1.456E-02   880.53   6.000    PBC<MDA PA234 
   911.31      174.   8.25   1.39  1.418E-02   911.07  29.000  2.348E+01 AC228 
   946.02        9.  86.65   1.77  1.377E-02   946.02  13.400    PBC<MDA PA234 
   964.11       12. 129.49   1.79  1.357E-02   964.11  14.605    PBC<MDA EU152 
   969.10       90.  12.60   1.08  1.352E-02   968.97  17.460  2.130E+01 AC228 
  1004.77        9.  92.48   1.82  1.314E-02  1004.77  18.010    PBC<MDA EU154 
  1050.36        4. 273.36   1.85  1.269E-02  1050.36   1.560    PBC<MDA RH106 
  1077.40        6. 123.77   1.87  1.244E-02  1077.40   3.300    PBC<MDA Ga68  
  1120.21       63.  13.14   1.23  1.206E-02  1120.29  15.100  1.929E+01 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1121.29       11.  98.17   1.90  1.205E-02  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  1.513E+00 Ta182 
  1189.05        1. 841.87   1.95  1.150E-02  1189.05  16.200    PBC<MDA Ta182 
  1238.28       14.  86.62   1.98  1.114E-02  1238.28  66.070    PBC<MDA Co56  
  1274.53        5. 112.03   2.01  1.088E-02  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  6.769E-01 EU154 
  1291.60        5. 116.66   2.02  1.077E-02  1291.60  43.200    PBC<MDA FE59  
  1313.00        7.  87.39   2.03  1.063E-02  1313.00  21.000    PBC<MDA TL210 
  1384.30        7.  87.53   2.08  1.018E-02  1384.30  24.290    PBC<MDA AG110M
  1408.00        6. 145.52   2.10  1.004E-02  1408.00  21.005    PBC<MDA EU152 
  1460.81      128.   9.37   1.85  9.749E-03  1460.83  10.670  6.819E+01 K40   
  1596.21        6. 106.72   2.22  9.069E-03  1596.21  95.400    PBC<MDA La140 
  1690.98       10.  33.02   2.27  8.649E-03  1690.98  47.790  1.308E+00 SB124 
  1764.51       47.  15.88   2.16  8.350E-03  1764.49  15.400  2.025E+01 BI214 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:39 PMPage  5
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184967.An1             
                                                                                 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.88    74.79       267.       286. 6.245E+03   10.02   1.025  -      sD
   308.48    77.19       207.       456. 9.737E+03    6.47   1.027  -       D
   359.30    89.93       160.        91. 1.779E+03   22.34   1.040  -      sD
   742.84   185.84       120.        89. 2.022E+03   25.35   1.043  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.09    46.61        53.        57.     0.031    24.89   1.069 
 TH-227    200.20    50.14       357.       -25.    -0.014   107.32   1.001s
 AM-241    237.77    59.54       602.       -34.    -0.019   103.91   1.010s
 TH-234    252.77    63.29       156.        49.     0.027    38.75   1.014D
 Sn-126    256.74    64.28       692.       -30.    -0.016   126.84   1.015s
 BA-133    323.56    80.99      1816.       -43.    -0.024    48.83   1.031s
 Np-237    345.55    86.49      2261.         0.     0.000   175.08   1.036A
 EU-155    345.76    86.54      2240.       -37.    -0.021   181.24   1.036s
 Sn-126    347.35    86.94      2097.       -37.    -0.021   175.38   1.037s
 Sn-126    349.87    87.57      1898.       -37.    -0.021   166.79   1.037s
 Cd-109    351.75    88.04      2060.         0.     0.000   173.64   1.038A
 Nd-147    363.99    91.10      1861.       -37.    -0.021   164.64   1.041s
 TH-234    369.94    92.59       280.        62.     0.035    40.17   1.042D
 AC-228    372.98    93.35      1871.       -37.    -0.021   164.75   1.043s
 Gd-153    389.58    97.50      1908.       -37.    -0.021   165.73   1.047 
 Np-239    397.58    99.50      1946.       -38.    -0.021   167.03   1.049 
 Gd-153    412.37   103.20      1983.       -29.    -0.016   220.58   1.052s
 Np-239    414.37   103.70      2012.         0.     0.000  1000.00   1.053s
 Np-239    424.09   106.13      1793.        36.     0.020   168.41   1.055s
 EU-152    486.67   121.78       315.        16.     0.009   155.57   1.070s
 CO-57     487.80   122.06       262.       -16.    -0.009   148.19   1.070s
 EU-154    491.95   123.10       271.        14.     0.008   165.62   1.071s
 HF-181    531.64   133.02       885.         0.     0.000  1000.00   1.081s
 CE-144    533.69   133.54       885.         0.     0.000  1000.00   1.081s
 HF-181    544.74   136.30       885.         0.     0.000  1000.00   1.084s
 CO-57     545.43   136.47       885.         0.     0.000  1000.00   1.084s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:39 PMPage  6
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184967.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Tc-99m    561.57   140.51       885.         0.     0.000  1000.00   1.088s
 U-235     574.67   143.79       885.         0.     0.000  1000.00   1.091s
 CE-141    581.29   145.44       760.       -30.    -0.017   129.69   1.092s
 Ba-140    650.15   162.66       266.        25.     0.014    95.73   1.108 
 U-235     653.03   163.38       291.        25.     0.014    99.82   1.109 
 CE-139    662.92   165.85       329.       -15.    -0.009   169.13   1.111s
 Cf-251    705.90   176.60       165.         9.     0.005   269.09   1.122s
 U-235     742.37   185.72       294.       -24.    -0.014   101.75   1.130s
 TH-229    773.52   193.51       232.       -27.    -0.015   112.11   1.137s
 TH-229    842.87   210.85       224.        16.     0.009   184.84   1.153s
 Cf-251    907.45   227.00       148.        21.     0.012   115.50   1.168s
 TH-227    943.33   235.97       989.        19.     0.010   238.45   1.176s
 PB-212    953.97   238.63       119.       651.     0.362     4.58   1.179D
 PB-214    967.43   242.00       121.       113.     0.063    16.62   1.182D
 EU-152    978.21   244.69      1145.        25.     0.014   194.73   1.185s
 Cd-113m  1054.23   263.70       170.       -23.    -0.013    82.84   1.202s
 BI-210M  1062.75   265.83       204.         2.     0.001   811.42   1.204s
 TL-208   1108.55   277.28        46.        35.     0.019    32.64   1.214D
 Hg-203   1116.22   279.20       170.       -23.    -0.013    83.64   1.216s
 I-131    1136.61   284.30       140.       -12.    -0.007   195.20   1.221s
 PB-214   1179.77   295.09        68.       217.     0.121     8.68   1.231D
 TL-210   1183.41   296.00       647.        18.     0.010   199.50   1.231s
 PB-212   1199.52   300.03        62.        41.     0.023    31.65   1.235D
 PA-231   1199.68   300.07       665.        18.     0.010   201.61   1.235 
 PA-233   1200.12   300.18       684.        18.     0.010   204.32   1.235 
 PA-231   1210.00   302.65       702.        18.     0.010   206.61   1.237s
 BA-133   1210.81   302.85       720.        18.     0.010   209.21   1.238s
 Ba-140   1218.80   304.85       738.        18.     0.010   211.50   1.240s
 BI-210M  1218.99   304.90       757.         6.     0.004   604.13   1.240s
 Ir-192   1233.16   308.44       763.         0.     0.000  1000.00   1.243s
 Ir-192   1265.35   316.49       381.        16.     0.009   174.72   1.250 
 CR-51    1279.73   320.08       120.        17.     0.009    94.32   1.253s
 La-140   1314.43   328.76       557.       -23.    -0.013    68.73   1.261s
 Cf-249   1333.15   333.44       533.       -18.    -0.010   182.35   1.265s
 AC-228   1352.36   338.24        51.       164.     0.091    11.39   0.953s
 Cs-136   1361.66   340.57       548.       -24.    -0.013   138.29   1.272s
 EU-152   1376.53   344.29       505.        14.     0.008   233.38   1.275s
 HF-181   1382.70   345.83       439.        20.     0.011   148.72   1.276s
 PB-214   1406.46   351.77        38.       331.     0.184     6.64   1.457 
 BA-133   1423.37   356.00       514.       -21.    -0.012   154.61   1.285s
 I-131    1457.31   364.48       104.       -23.    -0.013    89.59   1.293 
 BA-133   1534.73   383.84       148.        18.     0.010   100.23   1.310s
 Cf-249   1551.17   387.95       165.         4.     0.002   473.77   1.314s
 SN-113   1566.12   391.69       250.       -23.    -0.013    96.69   1.317s
 SB-125   1710.86   427.88        69.        -7.    -0.004   234.70   1.349s
 AG-108M  1735.10   433.94        35.        26.     0.015    49.77   1.354 
 PM-146   1814.87   453.88        48.         9.     0.005   161.37   1.372s
 SB-125   1852.82   463.37       128.        15.     0.008   111.74   1.380 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:39 PMPage  7
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184967.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ir-192   1871.59   468.06       128.        10.     0.005   171.19   1.384s
 BE-7     1909.73   477.60       156.       -18.    -0.010   100.41   1.392s
 HF-181   1927.34   482.00       174.       -18.    -0.010   105.49   1.396s
 La-140   1947.43   487.02        99.        12.     0.007   121.65   1.400s
 RU-103   1987.56   497.05        74.       -21.    -0.012    79.20   1.409s
 RH-106   2046.81   511.86        91.       130.     0.072    13.59   2.672s
 Kr-85    2055.27   513.98       221.         0.     0.000  1000.00   1.424s
 Nd-147   2123.35   531.00        48.         4.     0.002   328.75   1.438 
 CS-134   2252.30   563.24        33.        13.     0.007    93.97   1.466s
 CS-134   2276.64   569.32        47.         9.     0.005   108.56   1.471s
 PA-234   2277.24   569.47        56.         0.     0.000  1000.00   1.471s
 BI-207   2278.16   569.70        43.        13.     0.007    77.60   1.471s
 TL-208   2332.26   583.22        32.       251.     0.140     7.97   1.393 
 SB-125   2401.36   600.50       438.        -4.    -0.002   684.96   1.497 
 SB-124   2410.29   602.73       434.         0.     0.000  1000.00   1.499s
 CS-134   2418.21   604.71       434.         0.     0.000  1000.00   1.500s
 BI-214   2437.06   609.42        39.       271.     0.150     7.78   1.512 
 RU-103   2440.56   610.30       434.         0.     0.000  1000.00   1.505s
 AG-108M  2456.49   614.28       398.        14.     0.008   205.05   1.508s
 PM-144   2471.62   618.06       412.        14.     0.008   208.08   1.512s
 RH-106   2487.04   621.92       475.       -16.    -0.009   196.74   1.515s
 SB-125   2542.94   635.89        68.       -18.    -0.010    68.94   1.526s
 I-131    2547.28   636.97        71.        12.     0.006   106.48   1.527s
 AG-110M  2630.43   657.76        82.       -16.    -0.009    81.65   1.544s
 CS-137   2646.03   661.66        90.         7.     0.004   190.73   1.548s
 PM-144   2785.58   696.54        80.         8.     0.005   152.26   1.576s
 NB-94    2809.93   702.63       130.       -21.    -0.011    81.37   1.581s
 SB-124   2890.57   722.79       139.       -16.    -0.009   108.95   1.598s
 EU-154   2892.86   723.36       122.         0.     0.000  1000.00   1.598s
 ZR-95    2896.22   724.20       145.       -19.    -0.011    91.42   1.599s
 BI-212   2908.66   727.31         4.        75.     0.042    12.54   0.735s
 PM-146   2942.31   735.72        19.         8.     0.004   126.49   1.608s
 PM-146   2988.08   747.16        24.         9.     0.005   113.06   1.617s
 ZR-95    3026.36   756.73        40.         5.     0.003   302.93   1.625s
 AG-110M  3055.23   763.94       102.       -23.    -0.013    65.51   1.631s
 NB-95    3062.61   765.79        93.        19.     0.010    75.90   1.632s
 PA-234M  3065.10   766.41        51.        15.     0.008    71.92   1.633s
 EU-152   3115.14   778.92        35.         2.     0.001   654.15   1.643s
 BI-212   3141.15   785.42        68.         1.     0.001   956.66   1.648 
 CS-134   3182.96   795.87        54.        14.     0.008    78.34   1.656s
 TL-210   3197.88   799.60        82.        -9.    -0.005   152.31   1.659s
 CS-134   3207.29   801.95        96.       -10.    -0.006   135.19   1.661s
 CO-58    3242.59   810.78        90.       -17.    -0.010    80.75   1.668s
 La-140   3262.58   815.77        59.        13.     0.007    88.09   1.672s
 Cs-136   3273.50   818.50       104.       -18.    -0.010    81.89   1.674s
 MN-54    3338.91   834.85        65.       -21.    -0.012    86.59   1.687s
 Co-56    3386.61   846.77        25.        -4.    -0.002   279.32   1.696 
 TL-208   3441.69   860.54         6.        51.     0.028    18.43   1.215s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:39 PMPage  8
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184967.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 NB-94    3483.94   871.10        25.         2.     0.001   360.56   1.715s
 EU-154   3492.47   873.23        46.       -10.    -0.006    91.49   1.717s
 PA-234   3521.68   880.53        43.        10.     0.006    94.65   1.722s
 PA-234   3532.53   883.24        53.         0.     0.000  1000.00   1.724s
 AG-110M  3538.30   884.68        58.        -9.    -0.005   104.75   1.725s
 Sc-46    3556.69   889.28        88.       -17.    -0.010    55.37   1.729s
 Y-88     3591.74   898.04        51.       -20.    -0.011    48.82   1.736s
 AC-228   3644.84   911.31         5.       174.     0.097     8.25   1.389 
 AG-110M  3749.60   937.49        45.        -9.    -0.005   106.65   1.766s
 PA-234   3783.72   946.02        10.         9.     0.005    86.65   1.772s
 EU-152   3856.11   964.11       123.        12.     0.007   129.49   1.786 
 AC-228   3876.06   969.10        10.        90.     0.050    12.60   1.078s
 EU-154   3985.03   996.33        43.        -8.    -0.004   125.79   1.810s
 PA-234M  4003.71  1001.00        53.        -2.    -0.001   431.56   1.814s
 EU-154   4018.82  1004.77        30.         9.     0.005    92.48   1.816s
 Co-56    4151.13  1037.84        27.       -10.    -0.005   125.61   1.841s
 Cs-136   4192.07  1048.07        47.       -17.    -0.009    61.76   1.848s
 RH-106   4201.23  1050.36        58.         4.     0.002   273.36   1.850 
 BI-207   4254.46  1063.66        33.       -16.    -0.009    64.32   1.860s
 Ga-68    4309.44  1077.40        11.         6.     0.004   123.77   1.870s
 FE-59    4396.88  1099.25        37.        -8.    -0.005   170.22   1.886s
 EU-152   4448.20  1112.07       131.       -16.    -0.009   103.32   1.895s
 ZN-65    4462.09  1115.55       115.       -16.    -0.009    97.01   1.897s
 BI-214   4480.76  1120.21         3.        63.     0.035    13.14   1.233s
 Sc-46    4482.12  1120.55       100.       -11.    -0.006   135.54   1.901s
 Ta-182   4485.12  1121.30        58.        11.     0.006    98.17   1.901s
 CO-60    4692.96  1173.24        22.        -7.    -0.004   127.04   1.938s
 Ta-182   4756.25  1189.05        23.         1.     0.001   841.87   1.949 
 Ta-182   4885.75  1221.41        23.        -3.    -0.001   423.16   1.972 
 Co-56    4953.27  1238.28        23.        14.     0.008    86.62   1.984s
 NA-22    5098.35  1274.53        11.         5.     0.003   112.03   2.008s
 EU-154   5098.39  1274.54        16.         0.     0.000  1000.00   2.008s
 FE-59    5166.65  1291.60         6.         5.     0.003   116.66   2.020s
 TL-210   5252.32  1313.00         6.         7.     0.004    87.39   2.034s
 CO-60    5330.37  1332.50        18.        -4.    -0.002   164.14   2.047s
 AG-110M  5537.69  1384.30         6.         7.     0.004    87.53   2.082s
 EU-152   5632.56  1408.00        11.         6.     0.003   145.52   2.097s
 K-40     5843.93  1460.81         7.       128.     0.071     9.37   1.849 
 La-140   6385.95  1596.21         6.         6.     0.003   106.72   2.215s
 SB-124   6765.35  1690.98         0.        10.     0.005    33.02   2.272s
 BI-214   7059.73  1764.51         4.        47.     0.026    15.88   2.165 
 Co-56    7087.11  1771.35        82.       -14.    -0.008    95.22   2.318s
 Y-88     7346.20  1836.06        19.       -13.    -0.007    56.41   2.354s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:39 PMPage  9
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184967.An1             
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -4.1564E+00                                      5.31E+01             
                           477.60-4.156E+00 ?(  1.399E+01 1.00E+02 1.05E+01 G  
 
NA-22    C   2.3836E-01                                      9.50E+02             
                          1274.53 2.384E-01 ?(  9.397E-01 1.12E+02 9.99E+01 G  
 
K-40     N   6.8190E+01                                      4.66E+11             
                          1460.83 6.819E+01  (P 8.183E+00 9.37E+00 1.07E+01 G  
 
Sc-46    F  -6.6278E-01                                      8.38E+01             
                           889.28-6.628E-01 ?(P 1.789E+00 5.54E+01 1.00E+02 G  
                          1120.55-4.927E-01 +   2.269E+00 1.36E+02 1.00E+02 G  
 
CR-51    F   3.1156E+00                                      2.77E+01             
                           320.08 3.116E+00 ?(P 9.847E+00 9.43E+01 9.94E+00 G  
 
MN-54    C  -7.7463E-01                                      3.12E+02             
                           834.85-7.746E-01 &(  1.475E+00 8.66E+01 1.00E+02 G  
 
FE-59    F  -1.1047E-01                                      4.45E+01             
                          1099.25-6.693E-01 ?(  2.504E+00 1.70E+02 5.65E+01 G  
                          1291.60 6.204E-01 ?(P 1.665E+00 1.17E+02 4.32E+01 G  
 
Co-56    C   3.1946E-01                                      7.73E+01             
                           846.77-1.482E-01 ?(  9.636E-01 2.79E+02 9.99E+01 G  
                          1238.28 1.027E+00 ?(P 1.887E+00 8.66E+01 6.61E+01 G  
                          1037.84-2.967E+00 +   8.217E+00 1.26E+02 1.41E+01 G  
                          1771.35-6.024E+00 +   1.931E+01 9.52E+01 1.55E+01  A 
 
CO-57    C  -1.9174E-01                                      2.72E+02             
                           122.06-1.917E-01 &(  9.557E-01 1.48E+02 8.56E+01 G  
                           136.47 0.000E+00 +   1.428E+01 1.00E+03 1.07E+01 G  
 
CO-58    C  -6.2644E-01                                      7.09E+01             
                           810.78-6.264E-01 ?(  1.689E+00 8.07E+01 9.95E+01 G  
 
CO-60    F  -1.9987E-01                                      1.93E+03             
                          1332.50-1.999E-01 ?(P 1.183E+00 1.64E+02 1.00E+02 G  
                          1173.24-3.145E-01 + P 1.165E+00 1.27E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:39 PMPage 10
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184967.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZN-65    F  -1.4665E+00                                      2.44E+02             
                          1115.55-1.466E+00 ?(  4.777E+00 9.70E+01 5.06E+01 G  
 
NB-94    I  -6.7486E-01                                      7.41E+06             
                           702.63-6.749E-01 ?(  1.831E+00 8.14E+01 9.79E+01 G  
                           871.10 7.576E-02 +   9.853E-01 3.61E+02 9.99E+01 G  
 
ZR-95    I   2.9032E-01                                      6.40E+01             
                           756.73 2.903E-01 &(P 2.015E+00 3.03E+02 5.45E+01 G  
                           724.20-1.433E+00 +   4.383E+00 9.14E+01 4.42E+01 G  
 
NB-95    I   6.4666E-01                                      6.40E+01             
                           765.79 6.467E-01 ?(  1.634E+00 7.59E+01 9.98E+01 G  
 
RU-103   I  -5.7048E-01                                      3.93E+01             
                           497.05-5.705E-01 ?(P 1.172E+00 7.92E+01 9.09E+01 G  
                           610.30 0.000E+00 +   5.015E+01 1.00E+03 5.75E+00 GA 
 
RH-106   I  -2.5033E+00                                      3.74E+02             
                           621.92-4.663E+00 ?(  3.078E+01 1.97E+02 9.93E+00 G  
                          1050.36 1.125E+01 &(  1.072E+02 2.73E+02 1.56E+00 G  
                           511.86 1.650E+01 ?   5.987E+00 1.36E+01 2.00E+01 GA 
 
AG-108M  C   5.5172E-01                                      1.53E+05             
                           433.94 6.543E-01 &(P 7.512E-01 4.98E+01 9.05E+01 G  
                           722.94-3.445E-02 %   1.964E+00 1.65E+03 9.08E+01 G  
                           614.28 4.485E-01 &(  3.092E+00 2.05E+02 8.98E+01 G  
 
AG-110M  F   4.1075E-02                                      2.50E+02             
                           884.68-4.782E-01 ?(P 2.014E+00 1.05E+02 7.27E+01 G  
                           657.76-5.328E-01 &   1.454E+00 8.16E+01 9.46E+01 G  
                           937.49-1.056E+00 + P 3.962E+00 1.07E+02 3.44E+01 G  
                          1384.30 1.595E+00 ?(P 3.131E+00 8.75E+01 2.43E+01 G  
                           763.94-3.532E+00 +   7.644E+00 6.55E+01 2.23E+01 G  
 
SN-113   F  -7.4583E-01                                      1.15E+02             
                           391.69-7.458E-01 ?(P 2.499E+00 9.67E+01 6.40E+01 G  
 
SB-124   F   4.2790E-01                                      6.02E+01             
                           602.73 0.000E+00 ?(  2.908E+00 1.00E+03 9.83E+01 G  
                          1690.98 1.308E+00 ?(P 9.906E-01 3.30E+01 4.78E+01 G  
                           722.79-4.769E+00 +   1.748E+01 1.09E+02 1.08E+01 G  
 
SB-125   I   4.6089E-01                                      1.01E+03             
                           427.88-5.526E-01 &(  3.128E+00 2.35E+02 2.96E+01 G  
                           600.50-6.928E-01 +   1.603E+01 6.85E+02 1.79E+01 G  
                           635.89-4.742E+00 &   1.084E+01 6.89E+01 1.13E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:39 PMPage 11
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184967.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           463.37 3.326E+00  (P 1.252E+01 1.12E+02 1.05E+01 G  
 
I-131    I  -1.2171E-01                                      8.02E+00             
                           364.48-5.585E-01  (  1.224E+00 8.96E+01 8.17E+01 G  
                           284.30-3.275E+00 +   1.579E+01 1.95E+02 6.14E+00 G  
                           636.97 4.855E+00 ?(  1.751E+01 1.06E+02 7.17E+00 G  
 
Gd-153   F  -1.3239E+00                                      2.42E+02             
                            97.50-1.324E+00 ?(  7.290E+00 1.66E+02 3.00E+01 G  
                           103.20-1.377E+00 &   1.010E+01 2.21E+02 2.18E+01 G  
 
Ga-68    C   1.0089E+01                                      4.71E-02             
                          1077.40 1.009E+01 ?(  2.856E+01 1.24E+02 3.30E+00 G  
 
BA-133   F  -1.1312E-01                                      3.85E+03             
                           356.00-6.613E-01 &(  3.421E+00 1.55E+02 6.20E+01 G  
                           302.85 1.743E+00 ?(  1.220E+01 2.09E+02 1.83E+01 G  
                           383.84 4.074E+00 ?   1.370E+01 1.00E+02 8.94E+00 GA 
                            80.99-1.462E+00 + P 6.797E+00 4.88E+01 3.41E+01 GA 
 
CS-134   I   1.0263E+00                                      7.54E+02             
                           795.87 5.822E-01 &(  1.525E+00 7.83E+01 8.55E+01 G  
                           604.71 0.000E+00 -   2.934E+00 1.00E+03 9.76E+01 G  
                           569.32 1.666E+00 ?(  6.165E+00 1.09E+02 1.54E+01 G  
                           801.95-4.291E+00 +   1.972E+01 1.35E+02 8.69E+00 G  
                           563.24 4.397E+00 ?(  9.570E+00 9.40E+01 8.35E+00 G  
 
CS-137   I   2.5817E-01                                      1.10E+04             
                           661.66 2.582E-01 &(  1.689E+00 1.91E+02 8.52E+01 G  
 
CE-139   F  -2.2536E-01                                      1.38E+02             
                           165.85-2.254E-01 ?(  1.281E+00 1.69E+02 7.99E+01 G  
 
Ba-140   I   1.6941E+00                                      1.28E+01             
                           537.26-9.154E-02 %(P 3.769E+00 1.95E+03 2.44E+01 G  
                           162.66 4.698E+00 ?(  1.500E+01 9.57E+01 6.22E+00 G  
                           304.85 7.491E+00 &(  5.300E+01 2.12E+02 4.29E+00 G  
 
La-140   I   6.8663E-01                                      1.28E+01             
                          1596.21 3.853E-01 ?(  9.071E-01 1.07E+02 9.54E+01 G  
                           487.02 6.418E-01 ?(  2.644E+00 1.22E+02 4.55E+01 G  
                           328.76-2.141E+00 & P 1.028E+01 6.87E+01 2.03E+01 G  
                           815.77 2.009E+00 ?(  5.954E+00 8.81E+01 2.33E+01 G  
 
CE-141   I  -6.9844E-01                                      3.25E+01             
                           145.44-6.984E-01 &(  3.018E+00 1.30E+02 4.82E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:39 PMPage 12
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184967.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PM-144   C   3.4168E-01                                      3.63E+02             
                           696.54 2.739E-01 ?(  1.426E+00 1.52E+02 9.90E+01 G  
                           618.06 4.094E-01 ?(  2.863E+00 2.08E+02 9.91E+01 G  
 
EU-152   F   1.5357E+00                                      4.94E+03             
                           121.78 5.985E-01 ?(  3.128E+00 1.56E+02 2.86E+01 G  
                           344.29 9.898E-01 ?(  7.756E+00 2.33E+02 2.65E+01 G  
                          1112.07-5.418E+00 +   1.881E+01 1.03E+02 1.36E+01 G  
                           778.92 5.367E-01 ?(  8.126E+00 6.54E+02 1.29E+01 G  
                           964.11 3.482E+00  (  1.526E+01 1.29E+02 1.46E+01 G  
                           244.69 4.934E+00 ?(  3.203E+01 1.95E+02 7.58E+00 G  
                          1408.00 1.492E+00 ?   4.845E+00 1.46E+02 2.10E+01 GA 
 
EU-154   I   8.9641E-01                                      3.14E+03             
                           123.10 3.662E-01 ?(P 2.042E+00 1.66E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   3.097E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 -   8.797E+00 1.00E+03 2.02E+01 G  
                           873.23-3.197E+00 + P 1.064E+01 9.15E+01 1.23E+01 G  
                          1004.77 2.097E+00 &(  6.595E+00 9.25E+01 1.80E+01 G  
                           996.33-3.038E+00 +   1.313E+01 1.26E+02 1.06E+01 G  
 
EU-155   I  -1.7898E-02                                      1.81E+03             
                           105.31-1.790E-02 %(P 1.043E+01 5.87E+03 2.12E+01 G  
                            86.54-1.340E+00 +   8.065E+00 1.81E+02 3.07E+01 G  
 
HF-181   F  -5.7310E-02                                      4.24E+01             
                           482.00-5.482E-01 ?(  1.940E+00 1.05E+02 8.05E+01 G  
                           133.02 0.000E+00 +   3.491E+00 1.00E+03 4.33E+01 G  
                           345.83 2.565E+00 ?(P 1.277E+01 1.49E+02 1.51E+01 G  
                           136.30 0.000E+00 +   2.605E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F   1.5129E+00                                      1.14E+02             
                          1121.30 1.513E+00 ?(  5.025E+00 9.82E+01 3.49E+01 G  
                          1221.41-4.873E-01 -   4.549E+00 4.23E+02 2.70E+01 G  
                          1189.05 3.975E-01 -   7.421E+00 8.42E+02 1.62E+01 G  
 
Hg-203   F  -4.6257E-01                                      4.66E+01             
                           279.20-4.626E-01 ?(  1.289E+00 8.36E+01 8.15E+01 G  
 
TL-208   N   8.3602E+00                                      6.98E+02             
                           583.02 8.311E+00  (P 9.556E-01 7.97E+00 8.45E+01 G  
                           277.28 9.018E+00  (  8.985E+00 3.26E+01 6.31E+00 G  
                           860.56 1.548E+01 + P 4.179E+00 1.84E+01 1.24E+01 G  
 
PM-146   C   6.4282E-01                                      2.02E+03             
                           453.88 3.203E-01  (P 1.253E+00 1.61E+02 6.50E+01 G  
                           747.16 9.385E-01 ?(P 2.504E+00 1.13E+02 3.40E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:39 PMPage 13
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184967.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           735.72 1.128E+00 ?(P 3.432E+00 1.26E+02 2.25E+01 G  
 
Y-88     F  -9.1989E-01                                      1.07E+02             
                          1836.06-9.199E-01 ?(P 1.606E+00 5.64E+01 9.92E+01 G  
                           898.04-8.163E-01 + P 1.485E+00 4.88E+01 9.37E+01 G  
 
Cd-113m     -6.1035E+03                                      5.33E+03             
                           263.70-6.103E+03 ?(  1.684E+04 8.28E+01 6.00E-03   K
 
Cf-251   T   6.4660E-01                                      3.28E+05             
                           176.60 6.466E-01 &(  4.495E+00 2.69E+02 1.70E+01 G  
                           227.00 4.799E+00 &   1.358E+01 1.16E+02 6.30E+00 GA 
 
Cf-249   T   1.2161E-01                                      1.28E+05             
                           387.95 1.216E-01 ?(  1.973E+00 4.74E+02 6.60E+01 G  
                           333.44-2.178E+00 +   1.330E+01 1.82E+02 1.55E+01 G  
 
Sn-126      -4.2574E+00                                      3.65E+07             
                            87.57-1.091E+00 }   6.049E+00 1.67E+02 3.75E+01 GA 
                            64.28-4.257E+00 ?(  1.800E+01 1.27E+02 9.70E+00 G  
                            86.94-4.540E+00 }   2.645E+01 1.75E+02 9.04E+00 GA 
 
PB-210   N   2.8748E+01                                      8.14E+03             
                            46.54 2.875E+01  (  1.864E+01 2.49E+01 4.25E+00 G  
 
PB-212   N   2.2377E+01                                      6.98E+02             
                           238.63 2.238E+01  (P 1.842E+00 4.58E+00 4.33E+01 G  
                           300.03 2.154E+01     2.095E+01 3.17E+01 3.28E+00 GA 
 
PB-214   N   1.7874E+01                                      5.84E+05             
                           351.93 1.712E+01  (P 1.616E+00 6.64E+00 3.76E+01 G  
                           295.09 1.934E+01  (P 3.671E+00 8.68E+00 1.93E+01 G  
                           242.00 2.294E+01 + P 1.090E+01 1.66E+01 7.43E+00 GA 
 
BI-207   C  -9.2178E-01                                      1.18E+04             
                          1063.66-9.218E-01 ?(P 1.738E+00 6.43E+01 7.45E+01 G  
                           569.70 3.606E-01 +   9.364E-01 7.76E+01 9.77E+01 G  
 
BI-212   N   3.2826E+01                                      6.98E+02             
                           727.17 3.283E+01  (P 5.152E+00 1.25E+01 7.55E+00 G  
                           785.42 3.339E+00 - P 1.121E+02 9.57E+02 1.28E+00 GA 
 
U-235    N   1.8285E+00                                      2.57E+11             
                           143.79 0.000E+00 ?(  1.422E+01 1.00E+03 1.10E+01 G  
                           205.33-2.941E-02 & P 1.915E+01 2.16E+04 5.01E+00 G  
                           163.38 5.773E+00 ?(  1.923E+01 9.98E+01 5.08E+00 G  
                           185.72-5.686E-01 +   1.931E+00 1.02E+02 5.40E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:39 PMPage 14
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184967.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-214   N   1.8079E+01                                      5.84E+05             
                           609.31 1.695E+01  (P 1.998E+00 7.78E+00 4.61E+01 G  
                          1120.29 1.929E+01  (P 3.184E+00 1.31E+01 1.51E+01 G  
                          1764.49 2.025E+01  (P 5.258E+00 1.59E+01 1.54E+01 G  
 
BI-210M  T   1.9675E-01                                      1.10E+09             
                           265.83 8.005E-02 *(  2.220E+00 8.11E+02 5.00E+01 G  
                           304.90 4.052E-01 &(  8.218E+00 6.04E+02 2.80E+01 G  
 
AC-228   N   2.3319E+01                                      2.10E+03             
                           911.07 2.348E+01  (  1.797E+00 8.25E+00 2.90E+01 G  
                           968.97 2.130E+01  (  4.019E+00 1.26E+01 1.75E+01 G  
                           338.32 2.585E+01  (  5.645E+00 1.14E+01 1.20E+01 G  
                            93.35-7.209E+00 -   3.947E+01 1.65E+02 5.56E+00 XA 
 
TH-227   N   1.5156E+00                                      7.95E+03             
                           256.24 2.231E-01 %(  1.308E+01 2.35E+03 7.00E+00 G  
                           235.97 2.251E+00 &(  1.793E+01 2.38E+02 1.23E+01 G  
                            50.14-6.067E+00 &   2.174E+01 1.07E+02 8.00E+00 G  
 
TH-229   N  -1.7666E+00                                      2.68E+06             
                           193.51-7.953E+00 &(  2.171E+01 1.12E+02 4.40E+00 G  
                           210.85 7.337E+00 &(  3.323E+01 1.85E+02 2.99E+00 G  
 
TH-234   N   1.4516E+01                                      1.63E+12             
                            92.59 1.199E+01  (  1.558E+01 4.02E+01 5.58E+00 G  
                            63.29 1.822E+01  (  2.263E+01 3.87E+01 3.81E+00 G  
 
PA-231   N   1.1910E+01                                      1.20E+07             
                           302.65 1.108E+01 ?(  7.662E+01 2.07E+02 2.88E+00 G  
                           300.07 1.288E+01  (  8.688E+01 2.02E+02 2.46E+00 G  
 
PA-233   C   7.3905E-01                                      7.82E+08             
                           312.01-1.383E-02 %(P 6.523E+00 6.78E+03 3.60E+01 G  
                           300.18 5.111E+00  (  3.494E+01 2.04E+02 6.20E+00 G  
 
PA-234   N   1.2215E+00                                      1.63E+12             
                           131.29 1.775E-01 %(  8.349E+00 1.40E+03 1.80E+01 G  
                           946.02 2.624E+00 ?(  5.252E+00 8.67E+01 1.34E+01 G  
                           569.47 0.000E+00 -   1.258E+01 1.00E+03 8.20E+00 G  
                           883.24 0.000E+00 -   1.460E+01 1.00E+03 9.60E+00 G  
                           880.53 6.571E+00 ?   2.108E+01 9.47E+01 6.00E+00 GA 
 
PA-234M  N   3.6981E+01                                      1.63E+12             
                          1001.00-1.158E+01 &(P 1.839E+02 4.32E+02 8.37E-01 G  
                           766.41 1.752E+02 ?(  4.193E+02 7.19E+01 2.94E-01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:39 PMPage 15
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184967.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AM-241   T  -1.4325E+00                                      1.58E+05             
                            59.54-1.432E+00 *(  4.952E+00 1.04E+02 3.59E+01 G  
 
Ir-192   F   3.7035E-01                                      7.40E+01             
                           316.49 3.309E-01 ?(  1.941E+00 1.75E+02 8.70E+01 G  
                           468.06 4.367E-01 ?(  2.544E+00 1.71E+02 5.18E+01 G  
                           308.44 0.000E+00 -   7.336E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F  -6.6392E-01                                      1.30E+01             
                           818.50-6.639E-01 ?(  1.815E+00 8.19E+01 1.00E+02 G  
                          1048.07-9.291E-01 +   1.887E+00 6.18E+01 8.00E+01 G  
                           340.57-9.801E-01 +   4.527E+00 1.38E+02 4.69E+01 G  
 
Np-239   T   1.6437E+00                                      2.36E+00             
                           103.70 0.000E+00 -   9.238E+00 1.00E+03 2.40E+01 X  
                           106.13 1.644E+00  (  9.201E+00 1.68E+02 2.27E+01 G  
                            99.50-2.640E+00 +   1.465E+01 1.67E+02 1.50E+01 X  
 
Nd-147       8.6930E-01                                      1.11E+01             
                           531.00 8.693E-01 &(  6.998E+00 3.29E+02 1.30E+01 G  
                            91.10-1.427E+00 +   7.805E+00 1.65E+02 2.83E+01 G  
 
TL-210   N   4.4595E-03                                      5.84E+05             
                           799.60-3.081E-01 ?(  1.604E+00 1.52E+02 9.90E+01 G  
                           296.00 3.960E-01 ?(  2.644E+00 1.99E+02 7.90E+01 G  
                          1313.00 1.762E+00 ?   3.436E+00 8.74E+01 2.10E+01 GA 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:39 PMPage 16
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184967.An1             
                                                                                 
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       357.       -25.    -0.014   107.32  -6.067E+00   
 AM-241      59.54       602.       -34.    -0.019   103.91  -1.432E+00   
 Sn-126      64.28       692.       -30.    -0.016   126.84  -4.257E+00   
 BA-133      80.99      1816.       -43.    -0.024    48.83  -1.462E+00  P
 EU-155      86.54      2240.       -37.    -0.021   181.24  -1.340E+00   
 Sn-126      86.94      2097.       -37.    -0.021   175.38  -4.540E+00   
 Sn-126      87.57      1898.       -37.    -0.021   166.79  -1.091E+00   
 Nd-147      91.10      1861.       -37.    -0.021   164.64  -1.427E+00   
 Gd-153      97.50      1908.       -37.    -0.021   165.73  -1.324E+00   
 Np-239      99.50      1946.       -38.    -0.021   167.03  -2.640E+00   
 Gd-153     103.20      1983.       -29.    -0.016   220.58  -1.377E+00   
 Np-239     106.13      1793.        36.     0.020   168.41   1.644E+00   
 EU-152     121.78       315.        16.     0.009   155.57   5.985E-01   
 CO-57      122.06       262.       -16.    -0.009   148.19  -1.917E-01   
 EU-154     123.10       271.        14.     0.008   165.62   3.662E-01  P
 CE-141     145.44       760.       -30.    -0.017   129.69  -6.984E-01   
 Ba-140     162.66       266.        25.     0.014    95.73   4.698E+00   
 U-235      163.38       291.        25.     0.014    99.82   5.773E+00   
 CE-139     165.85       329.       -15.    -0.009   169.13  -2.254E-01   
 U-235      185.72       294.       -24.    -0.014   101.75  -5.686E-01   
 TH-229     193.51       232.       -27.    -0.015   112.11  -7.953E+00   
 TH-229     210.85       224.        16.     0.009   184.84   7.337E+00   
 TH-227     235.97       989.        19.     0.010   238.45   2.251E+00   
 EU-152     244.69      1145.        25.     0.014   194.73   4.934E+00   
 Cd-113m    263.70       170.       -23.    -0.013    82.84  -6.103E+03   
 BI-210M    265.83       204.         2.     0.001   811.42   8.005E-02   
 Hg-203     279.20       170.       -23.    -0.013    83.64  -4.626E-01   
 I-131      284.30       140.       -12.    -0.007   195.20  -3.275E+00   
 TL-210     296.00       647.        18.     0.010   199.50   3.960E-01   
 PA-231     300.07       665.        18.     0.010   201.61   1.288E+01   
 PA-233     300.18       684.        18.     0.010   204.32   5.111E+00   
 PA-231     302.65       702.        18.     0.010   206.61   1.108E+01   
 BA-133     302.85       720.        18.     0.010   209.21   1.743E+00   
 Ba-140     304.85       738.        18.     0.010   211.50   7.491E+00   
 BI-210M    304.90       757.         6.     0.004   604.13   4.052E-01   
 Ir-192     316.49       381.        16.     0.009   174.72   3.309E-01   
 CR-51      320.08       120.        17.     0.009    94.32   3.116E+00  P
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:39 PMPage 17
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184967.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 La-140     328.76       557.       -23.    -0.013    68.73  -2.141E+00  P
 Cf-249     333.44       533.       -18.    -0.010   182.35  -2.178E+00   
 Cs-136     340.57       548.       -24.    -0.013   138.29  -9.801E-01   
 EU-152     344.29       505.        14.     0.008   233.38   9.898E-01   
 HF-181     345.83       439.        20.     0.011   148.72   2.565E+00  P
 BA-133     356.00       514.       -21.    -0.012   154.61  -6.613E-01   
 I-131      364.48       104.       -23.    -0.013    89.59  -5.585E-01   
 BA-133     383.84       148.        18.     0.010   100.23   4.074E+00   
 Cf-249     387.95       165.         4.     0.002   473.77   1.216E-01   
 SN-113     391.69       250.       -23.    -0.013    96.69  -7.458E-01  P
 AG-108M    433.94        35.        26.     0.015    49.77   6.543E-01  P
 PM-146     453.88        48.         9.     0.005   161.37   3.203E-01  P
 Ir-192     468.06       128.        10.     0.005   171.19   4.367E-01   
 BE-7       477.60       156.       -18.    -0.010   100.41  -4.156E+00   
 HF-181     482.00       174.       -18.    -0.010   105.49  -5.482E-01   
 La-140     487.02        99.        12.     0.007   121.65   6.418E-01   
 RU-103     497.05        74.       -21.    -0.012    79.20  -5.705E-01  P
 RH-106     511.86        91.       130.     0.072    13.59   1.650E+01   
 Nd-147     531.00        48.         4.     0.002   328.75   8.693E-01   
 CS-134     563.24        33.        13.     0.007    93.97   4.397E+00   
 CS-134     569.32        47.         9.     0.005   108.56   1.666E+00   
 BI-207     569.70        43.        13.     0.007    77.60   3.606E-01   
 AG-108M    614.28       398.        14.     0.008   205.05   4.485E-01   
 PM-144     618.06       412.        14.     0.008   208.08   4.094E-01   
 RH-106     621.92       475.       -16.    -0.009   196.74  -4.663E+00   
 I-131      636.97        71.        12.     0.006   106.48   4.855E+00   
 AG-110M    657.76        82.       -16.    -0.009    81.65  -5.328E-01   
 CS-137     661.66        90.         7.     0.004   190.73   2.582E-01   
 PM-144     696.54        80.         8.     0.005   152.26   2.739E-01   
 NB-94      702.63       130.       -21.    -0.011    81.37  -6.749E-01   
 SB-124     722.79       139.       -16.    -0.009   108.95  -4.769E+00   
 ZR-95      724.20       145.       -19.    -0.011    91.42  -1.433E+00   
 PM-146     735.72        19.         8.     0.004   126.49   1.128E+00  P
 PM-146     747.16        24.         9.     0.005   113.06   9.385E-01  P
 ZR-95      756.73        40.         5.     0.003   302.93   2.903E-01  P
 AG-110M    763.94       102.       -23.    -0.013    65.51  -3.532E+00   
 NB-95      765.79        93.        19.     0.010    75.90   6.467E-01   
 PA-234M    766.41        51.        15.     0.008    71.92   1.752E+02   
 EU-152     778.92        35.         2.     0.001   654.15   5.367E-01   
 CS-134     795.87        54.        14.     0.008    78.34   5.822E-01   
 TL-210     799.60        82.        -9.    -0.005   152.31  -3.081E-01   
 CS-134     801.95        96.       -10.    -0.006   135.19  -4.291E+00   
 CO-58      810.78        90.       -17.    -0.010    80.75  -6.264E-01   
 La-140     815.77        59.        13.     0.007    88.09   2.009E+00   
 Cs-136     818.50       104.       -18.    -0.010    81.89  -6.639E-01   
 MN-54      834.85        65.       -21.    -0.012    86.59  -7.746E-01   
 Co-56      846.77        25.        -4.    -0.002   279.32  -1.482E-01   
 NB-94      871.10        25.         2.     0.001   360.56   7.576E-02   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:39 PMPage 18
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184967.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154     873.23        46.       -10.    -0.006    91.49  -3.197E+00  P
 PA-234     880.53        43.        10.     0.006    94.65   6.571E+00   
 AG-110M    884.68        58.        -9.    -0.005   104.75  -4.782E-01  P
 Sc-46      889.28        88.       -17.    -0.010    55.37  -6.628E-01  P
 Y-88       898.04        51.       -20.    -0.011    48.82  -8.163E-01  P
 AG-110M    937.49        45.        -9.    -0.005   106.65  -1.056E+00  P
 PA-234     946.02        10.         9.     0.005    86.65   2.624E+00   
 EU-152     964.11       123.        12.     0.007   129.49   3.482E+00   
 EU-154     996.33        43.        -8.    -0.004   125.79  -3.038E+00   
 PA-234M   1001.00        53.        -2.    -0.001   431.56  -1.158E+01  P
 EU-154    1004.77        30.         9.     0.005    92.48   2.097E+00   
 Co-56     1037.84        27.       -10.    -0.005   125.61  -2.967E+00   
 Cs-136    1048.07        47.       -17.    -0.009    61.76  -9.291E-01   
 RH-106    1050.36        58.         4.     0.002   273.36   1.125E+01   
 BI-207    1063.66        33.       -16.    -0.009    64.32  -9.218E-01  P
 Ga-68     1077.40        11.         6.     0.004   123.77   1.009E+01   
 FE-59     1099.25        37.        -8.    -0.005   170.22  -6.693E-01   
 EU-152    1112.07       131.       -16.    -0.009   103.32  -5.418E+00   
 ZN-65     1115.55       115.       -16.    -0.009    97.01  -1.466E+00   
 Sc-46     1120.55       100.       -11.    -0.006   135.54  -4.927E-01   
 Ta-182    1121.30        58.        11.     0.006    98.17   1.513E+00   
 CO-60     1173.24        22.        -7.    -0.004   127.04  -3.145E-01  P
 Ta-182    1189.05        23.         1.     0.001   841.87   3.975E-01   
 Ta-182    1221.41        23.        -3.    -0.001   423.16  -4.873E-01   
 Co-56     1238.28        23.        14.     0.008    86.62   1.027E+00  P
 NA-22     1274.53        11.         5.     0.003   112.03   2.384E-01   
 FE-59     1291.60         6.         5.     0.003   116.66   6.204E-01  P
 TL-210    1313.00         6.         7.     0.004    87.39   1.762E+00   
 CO-60     1332.50        18.        -4.    -0.002   164.14  -1.999E-01  P
 AG-110M   1384.30         6.         7.     0.004    87.53   1.595E+00  P
 EU-152    1408.00        11.         6.     0.003   145.52   1.492E+00   
 La-140    1596.21         6.         6.     0.003   106.72   3.853E-01   
 SB-124    1690.98         0.        10.     0.005    33.02   1.308E+00  P
 Co-56     1771.35        82.       -14.    -0.008    95.22  -6.024E+00   
 Y-88      1836.06        19.       -13.    -0.007    56.41  -9.199E-01  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -4.1564E+00   -4.1564E+00    1.004E+02%                1.40E+01
 NA-22  #A    2.3836E-01    2.3836E-01    1.120E+02%                9.40E-01
 K-40         6.8190E+01    6.8190E+01    9.370E+00%                8.18E+00
 Sc-46  #A   -6.6278E-01   -6.6278E-01    5.537E+01%                1.79E+00
 CR-51  #A    3.1156E+00    3.1156E+00    9.432E+01%                9.85E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:39 PMPage 19
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184967.An1             
                                                                                 
 MN-54  #A   -7.7463E-01   -7.7463E-01    8.659E+01%                1.48E+00
 FE-59  #A   -1.1046E-01   -1.1047E-01    1.032E+02%                2.50E+00
 Co-56  #A    3.1945E-01    3.1946E-01    8.662E+01%                9.64E-01
 CO-57  #A   -1.9174E-01   -1.9174E-01    1.482E+02%                9.56E-01
 CO-58  #A   -6.2644E-01   -6.2644E-01    8.075E+01%                1.69E+00
 CO-60  #A   -1.9987E-01   -1.9987E-01    1.641E+02%                1.18E+00
 ZN-65  #A   -1.4665E+00   -1.4665E+00    9.701E+01%                4.78E+00
 NB-94  #A   -6.7486E-01   -6.7486E-01    8.137E+01%                1.83E+00
 ZR-95  #A    2.9032E-01    2.9032E-01    3.029E+02%                2.02E+00
 NB-95  #A    6.4665E-01    6.4666E-01    7.590E+01%                1.63E+00
 RU-103 #A   -5.7048E-01   -5.7048E-01    7.920E+01%                1.17E+00
 RH-106 #A   -2.5033E+00   -2.5033E+00    1.684E+02%                3.08E+01
 AG-108M#A    5.5172E-01    5.5172E-01    4.977E+01%                7.51E-01
 AG-110M#A    4.1075E-02    4.1075E-02    6.825E+01%                2.01E+00
 SN-113 #A   -7.4583E-01   -7.4583E-01    9.669E+01%                2.50E+00
 SB-124 #A    4.2790E-01    4.2790E-01    3.302E+01%                2.91E+00
 SB-125  A    4.6089E-01    4.6089E-01    1.117E+02%                3.13E+00
 I-131  #A   -1.2170E-01   -1.2171E-01    6.958E+01%                1.22E+00
 Gd-153 #A   -1.3239E+00   -1.3239E+00    1.657E+02%                7.29E+00
 Ga-68  #A    9.9556E+00    1.0089E+01    1.238E+02%                2.86E+01
 Tc-99m #A    0.0000E+00    0.0000E+00    1.000E+03%                1.78E+00
 BA-133 #A   -1.1312E-01   -1.1312E-01    1.301E+02%                3.42E+00
 CS-134 #A    1.0263E+00    1.0263E+00    5.452E+01%                1.53E+00
 CS-137 #A    2.5817E-01    2.5817E-01    1.907E+02%                1.69E+00
 CE-139 #A   -2.2536E-01   -2.2536E-01    1.691E+02%                1.28E+00
 Ba-140 #A    1.6941E+00    1.6941E+00    9.573E+01%                3.77E+00
 La-140 #A    6.8660E-01    6.8663E-01    6.142E+01%                9.07E-01
 CE-141 #A   -6.9843E-01   -6.9844E-01    1.297E+02%                3.02E+00
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.36E+01
 PM-144 #A    3.4168E-01    3.4168E-01    1.289E+02%                1.43E+00
 EU-152 #A    1.5357E+00    1.5357E+00    1.295E+02%                3.13E+00
 EU-154 #A    8.9641E-01    8.9641E-01    9.248E+01%                2.04E+00
 EU-155 #A   -1.7898E-02   -1.7898E-02    5.867E+03%                1.04E+01
 HF-181 #A   -5.7310E-02   -5.7310E-02    9.117E+01%                1.94E+00
 Ta-182 #A    1.5128E+00    1.5129E+00    9.817E+01%                5.02E+00
 Hg-203 #A   -4.6256E-01   -4.6257E-01    8.364E+01%                1.29E+00
 TL-208       8.3602E+00    8.3602E+00    7.972E+00%                9.56E-01
 PM-146 #A    6.4281E-01    6.4282E-01    7.805E+01%                1.25E+00
 Y-88   #A   -9.1989E-01   -9.1989E-01    5.641E+01%                1.61E+00
 Cd-113m#A   -6.1035E+03   -6.1035E+03    8.284E+01%                1.68E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.22E+01
 Cf-251 #A    6.4660E-01    6.4660E-01    2.691E+02%                4.50E+00
 Cf-249 #A    1.2161E-01    1.2161E-01    4.738E+02%                1.97E+00
 Sn-126 #A   -4.2574E+00   -4.2574E+00    1.268E+02%                1.80E+01
 PB-210       2.8748E+01    2.8748E+01    2.489E+01%                1.86E+01
 PB-212       2.2377E+01    2.2377E+01    4.584E+00%                1.84E+00
 PB-214       1.7874E+01    1.7874E+01    5.466E+00%                1.62E+00
 BI-207 #A   -9.2178E-01   -9.2178E-01    6.432E+01%                1.74E+00
 BI-212       3.2826E+01    3.2826E+01    1.254E+01%                5.15E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:18:39 PMPage 20
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184967.An1             
                                                                                 
 U-235  #A    1.8285E+00    1.8285E+00    9.982E+01%                1.42E+01
 BI-214       1.8079E+01    1.8079E+01    7.344E+00%                2.00E+00
 BI-210M#A    1.9675E-01    1.9675E-01    5.058E+02%                2.22E+00
 AC-228       2.3319E+01    2.3319E+01    6.294E+00%                1.80E+00
 TH-227 #A    1.5156E+00    1.5156E+00    2.384E+02%                1.31E+01
 TH-229 #A   -1.7666E+00   -1.7666E+00    1.081E+02%                2.17E+01
 TH-234  A    1.4516E+01    1.4516E+01    2.791E+01%                1.56E+01
 PA-231 #A    1.1910E+01    1.1910E+01    1.443E+02%                7.66E+01
 PA-233 #A    7.3905E-01    7.3905E-01    2.043E+02%                6.52E+00
 PA-234 #A    1.2215E+00    1.2215E+00    8.665E+01%                8.35E+00
 PA-234M#A    3.6981E+01    3.6981E+01    7.192E+01%                1.84E+02
 AM-241 #A   -1.4325E+00   -1.4325E+00    1.039E+02%                4.95E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.90E+01
 Ir-192 #A    3.7034E-01    3.7035E-01    1.223E+02%                1.94E+00
 Cs-136 #A   -6.6389E-01   -6.6392E-01    8.189E+01%                1.82E+00
 Np-239 #A    1.6432E+00    1.6437E+00    1.684E+02%                9.20E+00
 Nd-147 #A    8.6925E-01    8.6930E-01    3.288E+02%                7.00E+00
 TL-210 #A    4.4595E-03    4.4595E-03    1.255E+02%                1.60E+00
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.26E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.3 keV)     2.343E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.3 keV) 2.3428880E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 12_Gamma_20182737
-----------------------------------------------------------------------------                      
   Sample Description: 402938_Gamma_160-31847-A-231-B 
             Detector: Detector #12       
             Batch ID: 402938                 
    Work Order Number: Gamma   
           Lot Number: 160-31847-A-231-B
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2018 15:49       Live Time: 1800   sec
     Acquisition Time: 12/18/2018 15:50:02    Real Time: 1802   sec
        Analysis Time: 12/18/2018 16:20       Dead Time: 0.09   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCan_108513
  Efficiency Cal Date: 4/20/2018 11:53
      Energy Cal Date: 4/20/2018 11:13                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 12_2018-11-22_1618.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -2.865E+00          193.0     5.528E+00    5.530E+00    1.882E+01
NA-22     -6.907E-01           83.6     5.771E-01    5.781E-01    1.948E+00
K-40       1.657E+02            6.8     1.135E+01    1.410E+01    1.078E+01
Sc-46      1.794E-01          329.5     5.911E-01    5.912E-01    2.066E+00
CR-51      4.081E+00           94.9     3.872E+00    3.877E+00    9.991E+00
MN-54      1.885E-01          284.3     5.359E-01    5.360E-01    1.297E+00
FE-59     -1.303E-03          145.0     1.889E-03    1.890E-03    2.976E+00
Co-56      6.886E-01          107.3     7.386E-01    7.394E-01    1.079E+00
CO-57      4.583E-01          171.6     7.867E-01    7.870E-01    1.964E+01
CO-58      5.606E-01           84.9     4.758E-01    4.767E-01    1.603E+00
CO-60      6.259E-01           64.6     4.046E-01    4.058E-01    1.337E+00
ZN-65      2.304E-01          770.7     1.775E+00    1.775E+00    6.163E+00
NB-94      1.313E+00           37.4     4.913E-01    4.958E-01    1.059E+00
ZR-95      2.931E-01          367.8     1.078E+00    1.078E+00    2.580E+00
NB-95      5.162E-01          120.8     6.236E-01    6.241E-01    2.119E+00
RU-103    -5.802E-01          101.0     5.862E-01    5.869E-01    1.454E+00
RH-106     5.828E+00          218.0     1.271E+01    1.271E+01    4.269E+01
AG-108M   -3.857E-01          145.5     5.614E-01    5.618E-01    1.402E+00
AG-110M    6.022E-01          109.6     6.603E-01    6.610E-01    2.262E+00
SN-113     8.523E-02          903.7     7.702E-01    7.702E-01    1.951E+00
SB-124     6.077E-01          149.9     9.108E-01    9.114E-01    4.275E+00
SB-125     1.753E+00           92.6     1.623E+00    1.626E+00    3.851E+00
I-131      3.720E-01           97.6     3.632E-01    3.637E-01    1.359E+00
Gd-153     1.341E+00          100.3     1.345E+00    1.348E+00    5.397E+00
Ga-68      2.934E+00          884.6     2.596E+01    2.596E+01    5.893E+01
Tc-99m     4.280E-01          173.3     7.417E-01    7.421E-01    2.475E+00
BA-133    -6.592E-01          206.9     1.364E+00    1.364E+00    4.578E+00
CS-134     1.461E+00           53.1     7.763E-01    7.799E-01    2.090E+00
CS-137     2.778E+00           20.0     5.563E-01    5.741E-01    9.781E-01
CE-139     4.309E-01          101.3     4.367E-01    4.373E-01    1.461E+00
Ba-140     1.951E+00          137.9     2.691E+00    2.693E+00    5.101E+00
La-140     4.971E-01           94.7     4.706E-01    4.713E-01    1.243E+00
CE-141     2.301E-01          592.5     1.363E+00    1.363E+00    4.571E+00
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CE-144     3.121E+00          131.5     4.103E+00    4.106E+00    1.372E+01
PM-144     2.277E-01          228.9     5.213E-01    5.215E-01    1.247E+00
EU-152     1.189E+00           62.1     7.382E-01    7.406E-01    8.537E+00
EU-154    -1.957E-01           96.1     1.880E-01    1.883E-01    2.982E+00
EU-155     0.000E+00         1.#INF     1.393E+00    1.393E+00    8.185E+00
HF-181     0.000E+00         1.#INF     2.831E-01    2.831E-01    2.549E+00
Ta-182    -2.670E-02          109.7     2.928E-02    2.931E-02    9.562E+00
Hg-203     5.658E-01           91.2     5.162E-01    5.170E-01    1.725E+00
TL-208     7.779E+00            9.3     7.256E-01    8.263E-01    1.078E+00
PM-146     2.974E-01          110.8     3.295E-01    3.298E-01    1.834E+00
Y-88       5.728E-01           40.8     2.339E-01    2.361E-01    7.036E-01
Cd-113m    3.263E+03          170.3     5.557E+03    5.560E+03    1.894E+04
Cd-109     0.000E+00         1.#INF     1.930E+01    1.930E+01    6.424E+01
Cf-251     2.138E+00          107.0     2.289E+00    2.291E+00    5.853E+00
Cf-249     2.529E-01          297.0     7.511E-01    7.512E-01    2.768E+00
Sn-126     2.738E+00          243.9     6.677E+00    6.679E+00    2.239E+01
PB-210     3.479E+01           43.7     1.522E+01    1.537E+01    4.058E+01
PB-212     2.539E+01            4.9     1.240E+00    1.814E+00    2.074E+00
PB-214     2.351E+01            7.4     1.741E+00    2.110E+00    3.020E+00
BI-207    -3.840E-01          255.8     9.820E-01    9.822E-01    2.203E+00
BI-212     2.557E+01           20.7     5.304E+00    5.462E+00    1.004E+01
U-235      4.932E+00          101.8     5.020E+00    5.026E+00    1.996E+01
BI-214     2.505E+01            8.9     2.222E+00    2.562E+00    3.325E+00
BI-210M   -3.827E-02           86.0     3.292E-02    3.298E-02    2.690E+00
AC-228     2.692E+01            7.5     2.030E+00    2.446E+00    3.294E+00
TH-227     1.090E-02          219.6     2.394E-02    2.394E-02    1.619E+01
TH-229     1.118E+01           73.8     8.247E+00    8.267E+00    2.291E+01
TH-234     1.203E+01           44.1     5.308E+00    5.350E+00    2.162E+01
PA-231    -1.277E-05    235200297.3     3.003E+01    3.003E+01    1.012E+02
PA-233     0.000E+00         1.#INF     4.843E-01    4.843E-01    5.430E+00
PA-234    -1.111E-01          107.0     1.189E-01    1.190E-01    9.584E+00
PA-234M    1.408E+00           66.9     9.428E-01    9.455E-01    3.039E+02
AM-241     6.881E-01          261.8     1.801E+00    1.802E+00    6.050E+00
Np-237    -3.444E+00          162.2     5.586E+00    5.590E+00    1.861E+01
Ir-192     3.200E-01          100.5     3.217E-01    3.222E-01    2.270E+00
Cs-136    -3.728E-01          166.5     6.208E-01    6.211E-01    2.132E+00
Np-239    -1.651E+00          145.6     2.404E+00    2.406E+00    8.026E+00
Nd-147     8.525E-01          428.8     3.656E+00    3.656E+00    9.040E+00
TL-210     5.542E-01           88.7     4.914E-01    4.924E-01    1.659E+00
Kr-85     -5.869E+01          305.4     1.792E+02    1.793E+02    6.088E+02
-----------------------------------------------------------------------------
Total      3.671E+03

      Analyst: Joey Sausto

                                 (Page 2 of 22)

Page 174 of 860



      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:11 PMPage  1
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182737.An1            
                                                                                 
 Sample description                                             
      402938_Gamma_160-31847-A-231-B                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20182737.An1

 Acquisition information
        Start time:                 12/18/2018 3:50:02 PM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.09 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCan_108513                                               
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 11:13:27 AM
             Zero offset:           0.059 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.735E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 11:53:09 AM
             Type:                  Polynomial
             Uncertainty:           1.020 %
             Coefficients:         -0.363508  -4.707999   0.462125
                                   -0.051256   0.002384  -0.000043

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.13keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:11 PMPage  2
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182737.An1            
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2018 3:49:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2018-11-22_1618.PBC
                                                 11/22/2018 4:18:08 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   37 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1605

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.66       48.  43.75   0.75  1.805E-02    46.54   4.250    PBC<MDA PB210 
    59.54       13. 261.80   0.86  2.817E-02    59.54  35.900    PBC<MDA AM241 
    63.24       31.  56.90   0.87  2.978E-02    63.29   3.810    PBC<MDA TH234 
    64.23       14. 243.87   0.87  3.015E-02    64.28   9.700    PBC<MDA Sn126 
    74.81      208.  12.12   0.88  3.332E-02
    77.07      356.   7.29   0.88  3.385E-02
    87.53       66. 243.89   0.89  3.575E-02    87.57  37.500    PBC<MDA Sn126 
    89.89       67.  30.46   0.79  3.606E-02
    92.55       36.  67.45   0.90  3.637E-02    92.59   5.584    PBC<MDA TH234 
    93.31       32. 135.73   0.90  3.645E-02    93.35   5.561    PBC<MDA AC228 
    97.50       23. 139.22   0.90  3.683E-02    97.50  30.000    PBC<MDA Gd153 
    99.50       23. 142.02   0.91  3.697E-02    99.50  15.000    PBC<MDA Np239 
   103.20       23. 144.43   0.91  3.717E-02   103.20  21.800    PBC<MDA Gd153 
   103.70       22. 158.12   0.91  3.720E-02   103.70  24.000    PBC<MDA Np239 
   121.78       11. 144.09   0.93  3.725E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.901E-01 CO57  
   122.06        5. 384.67   0.93  3.724E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  8.769E-02 CO57  
   128.97       53.  31.46   0.94  3.696E-02
   130.96       24.  57.62   0.94  3.685E-02   131.29  18.000  2.035E+00 PA234 
   133.54       23. 131.48   0.94  3.670E-02   133.54  11.090    PBC<MDA CE144 
   136.47       24. 171.63   0.94  3.651E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  3.429E+00 CO57  
   140.51       24. 173.30   0.95  3.623E-02   140.51  89.300    PBC<MDA Tc99m 
   143.79       24. 175.02   0.95  3.599E-02   143.79  10.960    PBC<MDA U235  
   145.44        7. 592.50   0.95  3.586E-02   145.44  48.200    PBC<MDA CE141 
   165.85       21. 101.35   0.97  3.405E-02   165.85  79.900    PBC<MDA CE139 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:11 PMPage  3
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182737.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   177.33       22. 107.03   0.98  3.303E-02   176.60  17.000    PBC<MDA Cf251 
   186.01      164.  17.03   1.47  3.212E-02   185.72  54.000  4.681E+00 U235  
   193.51       21. 105.34   1.00  3.140E-02   193.51   4.400    PBC<MDA TH229 
   205.33       23. 104.00   1.01  3.030E-02   205.33   5.010    PBC<MDA U235  
   210.85       24. 103.31   1.02  2.980E-02   210.85   2.990    PBC<MDA TH229 
   235.97       10. 440.55   1.04  2.764E-02   235.97  12.300    PBC<MDA TH227 
   238.54      499.   5.87   0.95  2.744E-02   238.63  43.300  2.334E+01 PB212 
   241.93       22. 189.98   1.05  2.716E-02   242.00   7.430    PBC<MDA PB214 
   244.63       17.  62.09   1.05  2.695E-02   244.69   7.580    PBC<MDA EU152 
   263.70        9. 170.33   1.07  2.554E-02   263.70   0.006    PBC<MDA Cd113m
   279.20       20.  91.23   1.09  2.449E-02   279.20  81.460    PBC<MDA Hg203 
   284.37       10. 186.06   1.09  2.416E-02   284.30   6.140    PBC<MDA I131  
   294.87      188.  12.63   1.19  2.351E-02   295.09  19.300  2.298E+01 PB214 
   299.70       34.  47.05   1.41  2.321E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  3.325E+01 PA231 
                                               300.18   6.200  1.320E+01 PA233 
   304.85       16. 137.89   1.11  2.293E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.378E+00 BI210M
   304.98       16. 142.34   1.11  2.293E-02   304.85   4.290  8.993E+00 Ba140 
                                               304.90  28.000  1.378E+00 BI210M
   308.44        5. 448.52   1.11  2.273E-02   308.44  31.750    PBC<MDA Ir192 
   319.69       16.  94.86   1.13  2.210E-02   320.08   9.940    PBC<MDA CR51  
   333.44        7. 296.99   1.14  2.142E-02   333.44  15.510    PBC<MDA Cf249 
   338.28      118.  16.70   1.33  2.118E-02   338.32  12.010  2.566E+01 AC228 
   351.82      331.   7.73   1.36  2.056E-02   351.93  37.600  2.379E+01 PB214 
   383.84       17. 107.43   1.19  1.923E-02   383.84   8.940    PBC<MDA BA133 
   391.69        2. 903.69   1.20  1.893E-02   391.69  64.000    PBC<MDA SN113 
   463.37       15.  92.60   1.27  1.666E-02   463.37  10.470    PBC<MDA SB125 
   468.06       12. 100.52   1.27  1.653E-02   468.06  51.750    PBC<MDA Ir192 
   487.02        3. 679.80   1.29  1.604E-02   487.02  45.500    PBC<MDA La140 
   511.86      113.  15.66   2.56  1.546E-02   511.86  20.000  2.031E+01 RH106 
   531.00        3. 428.82   1.33  1.504E-02   531.00  13.000    PBC<MDA Nd147 
   537.26        5. 291.64   1.34  1.491E-02   537.26  24.390    PBC<MDA Ba140 
   569.32       10.  91.05   1.37  1.428E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  4.666E+00 PA234 
                                               569.70  97.740  3.916E-01 BI207 
   583.20      166.   9.33   0.95  1.403E-02   583.02  84.500  7.779E+00 TL208 
   600.50       15. 208.33   1.40  1.373E-02   600.50  17.860    PBC<MDA SB125 
   602.73        7. 443.24   1.40  1.369E-02   602.73  98.260    PBC<MDA SB124 
   609.27      272.   8.87   1.42  1.358E-02   609.31  46.090  2.417E+01 BI214 
                                               610.30   5.750  1.939E+02 RU103 
   621.92       14. 218.04   1.42  1.338E-02   621.92   9.930    PBC<MDA RH106 
   635.22        8. 107.53   1.43  1.315E-02   635.89  11.310    PBC<MDA SB125 
                                               636.97   7.170  4.714E+00 I131  
   635.89        2. 406.20   1.43  1.317E-02   635.89  11.310    PBC<MDA SB125 
                                               636.97   7.170  1.179E+00 I131  
   661.39       54.  20.02   0.56  1.279E-02   661.66  85.210  2.778E+00 CS137 
   696.54        5. 228.91   1.49  1.232E-02   696.54  99.000    PBC<MDA PM144 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:11 PMPage  4
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182737.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   702.63       28.  37.41   1.49  1.224E-02   702.63  97.900  1.313E+00 NB94  
   722.79        8. 149.89   1.51  1.199E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  4.165E-01 AG108M
                                               723.36  20.220  1.872E+00 EU154 
   727.37       42.  20.74   1.57  1.194E-02   727.17   7.550  2.557E+01 BI212 
   746.94       10. 110.78   1.53  1.171E-02   747.16  34.000    PBC<MDA PM146 
   756.73        3. 367.83   1.54  1.160E-02   756.73  54.460    PBC<MDA ZR95  
   765.79       11. 120.79   1.55  1.150E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.753E+02 PA234M
   766.41       14.  74.42   1.55  1.150E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  2.347E+02 PA234M
   785.17        4. 285.04   1.57  1.129E-02   785.42   1.280    PBC<MDA BI212 
   795.87       13.  79.88   1.58  1.119E-02   795.87  85.530    PBC<MDA CS134 
   799.60       11.  88.66   1.58  1.115E-02   799.60  98.960    PBC<MDA TL210 
   801.95       11. 103.68   1.58  1.113E-02   801.95   8.690    PBC<MDA CS134 
   810.78       11.  84.87   1.59  1.104E-02   810.78  99.460    PBC<MDA CO58  
   815.77       11.  94.65   1.60  1.099E-02   815.77  23.280    PBC<MDA La140 
   834.85        4. 284.30   1.61  1.081E-02   834.85  99.980    PBC<MDA MN54  
   846.77        8. 112.15   1.63  1.070E-02   846.77  99.935    PBC<MDA Co56  
   860.00       13.  96.69   1.64  1.057E-02   860.56  12.420    PBC<MDA TL208 
   871.10        2. 393.70   1.65  1.048E-02   871.10  99.890    PBC<MDA NB94  
   880.53       12.  85.12   1.66  1.040E-02   880.53   6.000    PBC<MDA PA234 
   883.49        6. 164.47   1.66  1.038E-02   883.24   9.600    PBC<MDA PA234 
   884.68        8. 109.64   1.66  1.036E-02   884.68  72.680    PBC<MDA AG110M
   889.28        3. 329.50   1.66  1.033E-02   889.28  99.984    PBC<MDA Sc46  
   898.04        2. 554.15   1.67  1.025E-02   898.04  93.700    PBC<MDA Y88   
   911.01      148.   9.47   1.68  1.015E-02   911.07  29.000  2.794E+01 AC228 
   964.36        6. 223.81   1.73  9.739E-03   964.11  14.605    PBC<MDA EU152 
   969.22       80.  11.96   1.74  9.703E-03   968.97  17.460  2.608E+01 AC228 
  1005.15        5. 301.03   1.77  9.450E-03  1004.77  18.010    PBC<MDA EU154 
  1037.84        8. 119.02   1.80  9.228E-03  1037.84  14.130    PBC<MDA Co56  
  1077.40        1. 884.59   1.83  8.978E-03  1077.40   3.300    PBC<MDA Ga68  
  1111.63        9. 150.08   1.86  8.770E-03  1112.07  13.644    PBC<MDA EU152 
  1115.55        2. 770.67   1.87  8.750E-03  1115.55  50.600    PBC<MDA ZN65  
  1119.91       68.  12.13   1.30  8.722E-03  1120.29  15.100  2.868E+01 BI214 
                                              1120.55  99.987  4.333E+00 Sc46  
                                              1121.30  34.900  1.242E+01 Ta182 
  1173.24        9.  85.22   1.92  8.426E-03  1173.24  99.900    PBC<MDA CO60  
  1221.41        9. 147.99   1.96  8.175E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.28        5. 277.13   1.97  8.090E-03  1238.28  66.070    PBC<MDA Co56  
  1291.60        5. 198.49   2.02  7.834E-03  1291.60  43.200    PBC<MDA FE59  
  1332.50        9.  97.22   2.05  7.647E-03  1332.50  99.980    PBC<MDA CO60  
  1405.72       14.  50.00   2.12  7.324E-03  1408.00  21.005    PBC<MDA EU152 
  1460.80      226.   6.85   2.79  7.112E-03  1460.83  10.670  1.657E+02 K40   
  1596.21        2. 304.14   2.27  6.616E-03  1596.21  95.400    PBC<MDA La140 
  1690.98        3. 270.74   2.35  6.302E-03  1690.98  47.790    PBC<MDA SB124 
  1764.42       41.  22.18   2.40  6.075E-03  1764.49  15.400  2.415E+01 BI214 
  1836.06        6.  40.82   2.46  5.866E-03  1836.06  99.200    PBC<MDA Y88   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:11 PMPage  5
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182737.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.80    74.82       214.       208. 6.250E+03   12.12   0.880  -       D
   307.84    77.08       158.       356. 1.052E+04    7.29   0.882  -       D
   358.91    89.89       137.        70. 1.954E+03   26.37   0.895  -       D
   515.13   128.92       109.        53. 1.432E+03   31.08   0.935  -       D
   743.35   186.01       126.       164. 5.090E+03   17.03   1.474  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.26    46.66       131.        48.     0.027    43.75   0.752s
 TH-227    200.18    50.14       386.       -22.    -0.012   127.91   0.855s
 AM-241    237.74    59.54       531.        13.     0.007   261.80   0.865s
 TH-234    252.74    63.29       143.        31.     0.017    56.90   0.868D
 Sn-126    256.71    64.28       611.        14.     0.008   243.87   0.869s
 BA-133    323.50    80.99       347.       -31.    -0.017   106.98   0.887s
 Np-237    345.49    86.49      1085.       -29.    -0.016   162.20   0.892s
 EU-155    345.70    86.54      1159.       -32.    -0.018   152.63   0.892s
 Sn-126    347.29    86.94      1127.       -32.    -0.018   150.51   0.892D
 Sn-126    349.81    87.57       193.        66.     0.037   243.89   0.893A
 Cd-109    351.68    88.04      1096.         0.     0.000   148.19   0.894A
 Nd-147    363.92    91.10      1064.       -32.    -0.018   145.56   0.897s
 TH-234    369.87    92.59       268.        36.     0.020    67.45   0.898D
 AC-228    372.91    93.35       928.        32.     0.018   135.73   0.899s
 Gd-153    389.50    97.50       504.        23.     0.013   139.22   0.903s
 Np-239    397.50    99.50       527.        23.     0.013   142.02   0.905s
 Gd-153    412.29   103.20       550.        23.     0.013   144.43   0.909s
 Np-239    414.29   103.70       573.        22.     0.012   158.12   0.909s
 EU-155    420.73   105.31       595.         0.     0.000  1000.00   0.911s
 Np-239    424.00   106.13       658.       -25.    -0.014   145.60   0.912 
 EU-152    486.56   121.78       203.        11.     0.006   144.09   0.928D
 CO-57     487.69   122.06       185.         5.     0.003   384.67   0.928A
 EU-154    491.84   123.10       285.       -25.    -0.014    96.06   0.929 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:11 PMPage  6
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182737.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234    524.60   131.29       574.       -25.    -0.014   136.87   0.938s
 HF-181    531.51   133.02       549.        -4.    -0.002   815.67   0.939s
 CE-144    533.57   133.54       440.        23.     0.013   131.48   0.940s
 HF-181    544.61   136.30       549.       -15.    -0.009   217.29   0.943s
 CO-57     545.30   136.47       841.        24.     0.013   171.63   0.943A
 Tc-99m    561.44   140.51       865.        24.     0.013   173.30   0.947s
 U-235     574.53   143.79       890.        24.     0.013   175.02   0.950s
 CE-141    581.15   145.44       896.         7.     0.004   592.50   0.952s
 Ba-140    649.99   162.66       336.        -4.    -0.002   708.56   0.969s
 U-235     652.87   163.38       339.         0.     0.000  1000.00   0.970s
 CE-139    662.76   165.85       218.        21.     0.012   101.35   0.973s
 Cf-251    705.72   176.60       147.        22.     0.012   107.03   0.983s
 U-235     742.18   185.72       350.       -25.    -0.014    99.63   0.992 
 TH-229    773.32   193.51       136.        21.     0.012   105.34   1.000s
 U-235     820.59   205.33       150.        23.     0.013   104.00   1.012s
 TH-229    842.65   210.85       172.        24.     0.013   103.31   1.018s
 Cf-251    907.22   227.00       180.       -11.    -0.006   237.08   1.034s
 TH-227    943.09   235.97       965.        10.     0.006   440.55   1.043 
 PB-212    953.73   238.63        80.       543.     0.302     4.88   1.045D
 PB-214    967.18   242.00       900.        22.     0.012   189.98   1.049s
 EU-152    977.96   244.69        50.        17.     0.010    62.09   1.051D
 TH-227   1024.13   256.24       117.        -9.    -0.005   219.58   1.063s
 Cd-113m  1053.96   263.70       113.         9.     0.005   170.33   1.070 
 BI-210M  1062.48   265.83       159.       -19.    -0.011    96.62   1.072s
 TL-208   1108.27   277.28       203.       -17.    -0.009   123.26   1.084s
 Hg-203   1115.93   279.20       162.        20.     0.011    91.23   1.086s
 I-131    1136.32   284.30       103.        10.     0.006   186.06   1.091s
 PB-214   1178.57   294.87        83.       188.     0.104    12.63   1.191s
 TL-210   1183.11   296.00       650.        -6.    -0.003   637.50   1.102s
 PB-212   1197.92   299.70        54.        34.     0.019    47.05   1.406s
 Ba-140   1218.49   304.85       233.        16.     0.009   137.89   1.111s
 BI-210M  1218.68   304.90       249.        16.     0.009   142.34   1.111s
 Ir-192   1232.85   308.44       265.         5.     0.003   448.52   1.115s
 PA-233   1247.13   312.01       270.         0.     0.000  1000.00   1.118s
 CR-51    1279.41   320.08        62.        16.     0.009    94.86   1.126s
 La-140   1314.10   328.76       201.        -4.    -0.002   548.85   1.135s
 Cf-249   1332.81   333.44       193.         7.     0.004   296.99   1.139s
 AC-228   1352.18   338.28        60.       118.     0.065    16.70   1.335s
 Cs-136   1361.32   340.57       287.       -21.    -0.012   113.68   1.146s
 EU-152   1376.18   344.29       313.       -20.    -0.011   124.70   1.150 
 HF-181   1382.35   345.83       328.       -21.    -0.012   125.05   1.151 
 PB-214   1406.32   351.82        71.       331.     0.184     7.73   1.364 
 BA-133   1423.02   356.00       474.       -15.    -0.008   206.88   1.162s
 I-131    1456.95   364.48        64.        -8.    -0.004   198.96   1.170s
 BA-133   1534.35   383.84       149.        17.     0.009   107.43   1.189s
 SN-113   1565.74   391.69        73.         2.     0.001   903.69   1.196s
 AG-108M  1734.69   433.94        64.       -11.    -0.006   145.55   1.238s
 PM-146   1814.45   453.88        52.        -5.    -0.003   285.89   1.257s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:11 PMPage  7
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182737.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125   1852.39   463.37        92.        15.     0.008    92.60   1.266 
 Ir-192   1871.16   468.06        73.        12.     0.007   100.52   1.271s
 BE-7     1909.29   477.60       141.        -9.    -0.005   192.95   1.280s
 HF-181   1926.90   482.00       150.         0.     0.000  1000.00   1.284 
 La-140   1946.98   487.02       143.         3.     0.001   679.80   1.289 
 RU-103   1987.11   497.05        56.       -15.    -0.008   101.03   1.298s
 RH-106   2046.35   511.86       100.       113.     0.063    15.66   2.563s
 Kr-85    2054.81   513.98       225.        -7.    -0.004   305.39   1.315s
 Nd-147   2122.88   531.00        39.         3.     0.002   428.82   1.331s
 Ba-140   2147.92   537.26        43.         5.     0.003   291.64   1.337s
 CS-134   2251.82   563.24        56.        -9.    -0.005   167.38   1.362s
 CS-134   2276.15   569.32        35.        10.     0.005    91.05   1.367s
 PA-234   2276.75   569.47        59.       -11.    -0.006   100.60   1.368s
 BI-207   2277.68   569.70        62.        -7.    -0.004   160.01   1.368s
 TL-208   2331.67   583.20        19.       166.     0.092     9.33   0.949s
 SB-125   2400.87   600.50       454.        15.     0.008   208.33   1.397s
 SB-124   2409.79   602.73       468.         7.     0.004   443.24   1.399s
 CS-134   2417.71   604.71       475.         0.     0.000  1000.00   1.401s
 BI-214   2435.95   609.27        56.       272.     0.151     8.87   1.416 
 RU-103   2440.06   610.30       475.         0.     0.000  1000.00   1.406s
 AG-108M  2455.99   614.28       475.         0.     0.000  1000.00   1.410s
 PM-144   2471.12   618.06       475.         0.     0.000  1000.00   1.414s
 RH-106   2486.54   621.92       455.        14.     0.008   218.04   1.417s
 SB-125   2542.43   635.89        32.         2.     0.001   406.20   1.430s
 I-131    2546.77   636.97        33.         8.     0.004   107.53   1.432s
 CS-137   2644.43   661.39        12.        54.     0.030    20.02   0.562s
 PM-144   2785.05   696.54        28.         5.     0.003   228.91   1.487s
 NB-94    2809.41   702.63        19.        28.     0.016    37.41   1.493s
 SB-124   2890.04   722.79        71.         8.     0.005   149.89   1.512s
 AG-108M  2890.65   722.94        79.         0.     0.000  1000.00   1.512s
 EU-154   2892.34   723.36        79.         0.     0.000  1000.00   1.512 
 ZR-95    2895.69   724.20        86.        -7.    -0.004   204.97   1.513s
 BI-212   2908.37   727.37         8.        42.     0.023    20.74   1.569 
 PM-146   2941.78   735.72        37.        -6.    -0.004   208.48   1.524s
 PM-146   2987.55   747.16        23.        10.     0.005   110.78   1.535s
 ZR-95    3025.83   756.73        33.         3.     0.002   367.83   1.543 
 AG-110M  3054.69   763.94        82.        -6.    -0.003   229.41   1.550 
 NB-95    3062.08   765.79        78.        11.     0.006   120.79   1.552s
 PA-234M  3064.57   766.41        49.        14.     0.008    74.42   1.552s
 BI-212   3140.62   785.42        28.         4.     0.002   285.04   1.570s
 CS-134   3182.43   795.87        51.        13.     0.007    79.88   1.579s
 TL-210   3197.35   799.60        42.        11.     0.006    88.66   1.583s
 CS-134   3206.76   801.95        60.        11.     0.006   103.68   1.585s
 CO-58    3242.06   810.78        39.        11.     0.006    84.87   1.593s
 La-140   3262.05   815.77        50.        11.     0.006    94.65   1.598s
 Cs-136   3272.97   818.50        71.        -7.    -0.004   166.53   1.600s
 MN-54    3338.38   834.85        23.         4.     0.002   284.30   1.615s
 Co-56    3386.08   846.77        15.         8.     0.004   112.15   1.626s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:11 PMPage  8
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182737.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   3441.27   860.56        30.        13.     0.007    96.69   1.638s
 NB-94    3483.41   871.10        30.         2.     0.001   393.70   1.648s
 EU-154   3491.95   873.23        54.       -10.    -0.006   108.63   1.650s
 PA-234   3521.16   880.53        42.        12.     0.006    85.12   1.657s
 PA-234   3532.00   883.24        54.         6.     0.004   164.47   1.659s
 AG-110M  3537.78   884.68        36.         8.     0.005   109.64   1.660s
 Sc-46    3556.17   889.28        59.         3.     0.002   329.50   1.664s
 Y-88     3591.22   898.04        25.         2.     0.001   554.15   1.672s
 AC-228   3643.36   911.07        10.       148.     0.082     9.47   1.684 
 EU-152   3855.60   964.11        88.         6.     0.003   223.81   1.732 
 AC-228   3875.05   968.97         5.        80.     0.044    11.96   1.736D
 EU-154   3984.54   996.33        62.       -15.    -0.008    78.40   1.761 
 PA-234M  4003.22  1001.00        76.       -11.    -0.006   111.31   1.765s
 EU-154   4018.33  1004.77        90.         5.     0.003   301.03   1.768s
 Co-56    4150.66  1037.84        16.         8.     0.004   119.02   1.798s
 Cs-136   4191.60  1048.07        32.        -9.    -0.005    97.91   1.807s
 BI-207   4253.99  1063.66        27.        -5.    -0.003   255.75   1.820s
 Ga-68    4308.98  1077.40        27.         1.     0.001   884.59   1.833s
 FE-59    4396.44  1099.25        27.        -6.    -0.003   211.36   1.852s
 EU-152   4447.76  1112.07        90.         9.     0.005   150.08   1.863s
 ZN-65    4461.66  1115.55        99.         2.     0.001   770.67   1.866s
 BI-214   4479.13  1119.91         0.        68.     0.038    12.13   1.299s
 Sc-46    4481.68  1120.55       101.         0.     0.000  1000.00   1.870s
 Ta-182   4484.69  1121.30       114.       -10.    -0.005   161.88   1.871s
 CO-60    4692.57  1173.24        11.         9.     0.005    85.22   1.916s
 Ta-182   4755.86  1189.05        37.       -10.    -0.006   137.96   1.930 
 Ta-182   4885.39  1221.41        28.         9.     0.005   147.99   1.957 
 Co-56    4952.92  1238.28        34.         5.     0.003   277.13   1.972s
 NA-22    5098.03  1274.53        29.       -10.    -0.005    83.55   2.003s
 FE-59    5166.35  1291.60        17.         5.     0.003   198.49   2.017s
 TL-210   5252.04  1313.00        17.        -1.    -0.001   972.11   2.036s
 CO-60    5330.11  1332.50        11.         9.     0.005    97.22   2.052s
 AG-110M  5537.48  1384.30        17.        -3.    -0.002   327.45   2.096s
 EU-152   5632.39  1408.00         6.        14.     0.008    50.00   2.115s
 K-40     5843.78  1460.80         7.       226.     0.126     6.85   2.786s
 La-140   6386.02  1596.21         6.         2.     0.001   304.14   2.269s
 SB-124   6765.58  1690.98        13.         3.     0.002   270.74   2.345s
 BI-214   7060.00  1764.49        20.        41.     0.023    22.18   2.403s
 Y-88     7346.69  1836.06         0.         6.     0.003    40.82   2.459s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:11 PMPage  9
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182737.An1            
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -2.8650E+00                                      5.31E+01             
                           477.60-2.865E+00 ?(  1.882E+01 1.93E+02 1.05E+01 G  
 
NA-22    C  -6.9071E-01                                      9.50E+02             
                          1274.53-6.907E-01 ?(  1.948E+00 8.36E+01 9.99E+01 G  
 
K-40     N   1.6571E+02                                      4.66E+11             
                          1460.83 1.657E+02  (P 1.078E+01 6.85E+00 1.07E+01 G  
 
Sc-46    F   1.7939E-01                                      8.38E+01             
                           889.28 1.794E-01 ?(  2.066E+00 3.29E+02 1.00E+02 G  
                          1120.55 0.000E+00 -   3.157E+00 1.00E+03 1.00E+02 G  
 
CR-51    F   4.0814E+00                                      2.77E+01             
                           320.08 4.081E+00 ?(  9.991E+00 9.49E+01 9.94E+00 G  
 
MN-54    C   1.8851E-01                                      3.12E+02             
                           834.85 1.885E-01 ?(  1.297E+00 2.84E+02 1.00E+02 G  
 
FE-59    F  -1.3031E-03                                      4.45E+01             
                          1099.25-6.299E-01 ?(  2.976E+00 2.11E+02 5.65E+01 G  
                          1291.60 8.208E-01 ?(  3.599E+00 1.98E+02 4.32E+01 G  
 
Co-56    C   6.8861E-01                                      7.73E+01             
                           846.77 4.157E-01 ?(  1.079E+00 1.12E+02 9.99E+01 G  
                          1238.28 5.197E-01 ?(  3.106E+00 2.77E+02 6.61E+01 G  
                          1037.84 3.408E+00 &(  9.096E+00 1.19E+02 1.41E+01 G  
                          1771.35-1.976E-01 %   2.341E+01 3.35E+03 1.55E+01  A 
 
CO-57    C   4.5835E-01                                      2.72E+02             
                                                            Derived Ave Activity  
                           122.06 8.769E-02 }(  1.151E+00 3.85E+02 8.56E+01 G  
                           136.47 3.429E+00 }(  1.964E+01 1.72E+02 1.07E+01 G  
 
CO-58    C   5.6060E-01                                      7.09E+01             
                           810.78 5.606E-01 ?(  1.603E+00 8.49E+01 9.95E+01 G  
 
CO-60    F   6.2594E-01                                      1.93E+03             
                          1332.50 6.298E-01 ?(  1.337E+00 9.72E+01 1.00E+02 G  
                          1173.24 6.221E-01 ?(  1.183E+00 8.52E+01 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:11 PMPage 10
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182737.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZN-65    F   2.3036E-01                                      2.44E+02             
                          1115.55 2.304E-01 ?(  6.163E+00 7.71E+02 5.06E+01 G  
 
NB-94    I   1.3133E+00                                      7.41E+06             
                           702.63 1.313E+00  (  1.059E+00 3.74E+01 9.79E+01 G  
                           871.10 1.061E-01 -   1.498E+00 3.94E+02 9.99E+01 G  
 
ZR-95    I   2.9307E-01                                      6.40E+01             
                           756.73 2.931E-01 &(  2.580E+00 3.68E+02 5.45E+01 G  
                           724.20-6.829E-01 +   4.812E+00 2.05E+02 4.42E+01 G  
 
NB-95    I   5.1624E-01                                      6.40E+01             
                           765.79 5.162E-01 ?(  2.119E+00 1.21E+02 9.98E+01 G  
 
RU-103   I  -5.8021E-01                                      3.93E+01             
                           497.05-5.802E-01  (  1.454E+00 1.01E+02 9.09E+01 G  
                           610.30 0.000E+00 +   7.426E+01 1.00E+03 5.75E+00 GA 
 
RH-106   I   5.8277E+00                                      3.74E+02             
                           621.92 5.828E+00 ?(  4.269E+01 2.18E+02 9.93E+00 G  
                          1050.36-1.947E+00 %   1.293E+02 1.86E+03 1.56E+00 G  
                           511.86 2.031E+01 ?   8.862E+00 1.57E+01 2.00E+01 GA 
 
AG-108M  C  -3.8574E-01                                      1.53E+05             
                           433.94-3.857E-01 ?(  1.402E+00 1.46E+02 9.05E+01 G  
                           722.94 0.000E+00 +   2.250E+00 1.00E+03 9.08E+01 G  
                           614.28 0.000E+00 +   4.775E+00 1.00E+03 8.98E+01 G  
 
AG-110M  F   6.0225E-01                                      2.50E+02             
                           884.68 6.022E-01 ?(  2.262E+00 1.10E+02 7.27E+01 G  
                           657.76 7.617E-03 %   2.050E+00 7.68E+03 9.46E+01 G  
                           937.49-1.627E-01 %   4.926E+00 1.30E+03 3.44E+01 G  
                          1384.30-9.244E-01 +   6.756E+00 3.27E+02 2.43E+01 G  
                           763.94-1.226E+00 +   9.699E+00 2.29E+02 2.23E+01 G  
 
SN-113   F   8.5231E-02                                      1.15E+02             
                           391.69 8.523E-02 ?(  1.951E+00 9.04E+02 6.40E+01 G  
 
SB-124   F   6.0769E-01                                      6.02E+01             
                           602.73 2.861E-01 ?(  4.275E+00 4.43E+02 9.83E+01 G  
                          1690.98 6.149E-01 ?(  3.559E+00 2.71E+02 4.78E+01 G  
                           722.79 3.499E+00 ?(  1.797E+01 1.50E+02 1.08E+01 G  
 
SB-125   I   1.7530E+00                                      1.01E+03             
                           427.88 1.061E-01 %(  3.851E+00 1.42E+03 2.96E+01 G  
                           600.50 3.301E+00 &(  2.310E+01 2.08E+02 1.79E+01 G  
                           635.89 7.462E-01 ?(  1.085E+01 4.06E+02 1.13E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:11 PMPage 11
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182737.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           463.37 4.855E+00 ?(  1.510E+01 9.26E+01 1.05E+01 G  
 
I-131    I   3.7203E-01                                      8.02E+00             
                           364.48-2.719E-01 ?(  1.359E+00 1.99E+02 8.17E+01 G  
                           284.30 3.869E+00 ?(  1.870E+01 1.86E+02 6.14E+00 G  
                           636.97 4.714E+00 &(  1.737E+01 1.08E+02 7.17E+00 G  
 
Gd-153   F   1.3413E+00                                      2.42E+02             
                            97.50 1.160E+00 ?(  5.397E+00 1.39E+02 3.00E+01 G  
                           103.20 1.591E+00 &(  7.679E+00 1.44E+02 2.18E+01 G  
 
Ga-68    C   2.9344E+00                                      4.71E-02             
                          1077.40 2.934E+00 ?(  5.893E+01 8.85E+02 3.30E+00 G  
 
Tc-99m   I   4.2800E-01                                      2.51E-01             
                           140.51 4.280E-01 &(  2.475E+00 1.73E+02 8.93E+01 G  
 
BA-133   F  -6.5924E-01                                      3.85E+03             
                           356.00-6.592E-01  (  4.578E+00 2.07E+02 6.20E+01 G  
                           302.85 2.007E-06 %   1.591E+01 2.35E+08 1.83E+01 G  
                           383.84 5.340E+00 ?   1.928E+01 1.07E+02 8.94E+00 GA 
                            80.99-1.478E+00 &   4.211E+00 1.07E+02 3.41E+01 GA 
 
CS-134   I   1.4607E+00                                      7.54E+02             
                           795.87 7.810E-01 ?(  2.090E+00 7.99E+01 8.55E+01 G  
                           604.71 0.000E+00 -   4.344E+00 1.00E+03 9.76E+01 G  
                           569.32 2.487E+00 ?(  7.676E+00 9.11E+01 1.54E+01 G  
                           801.95 6.334E+00 ?(  2.226E+01 1.04E+02 8.69E+00 G  
                           563.24-4.314E+00 +   1.742E+01 1.67E+02 8.35E+00 G  
 
CS-137   I   2.7784E+00                                      1.10E+04             
                           661.66 2.778E+00 @(  9.781E-01 2.00E+01 8.52E+01 G  
 
CE-139   F   4.3091E-01                                      1.38E+02             
                           165.85 4.309E-01 &(  1.461E+00 1.01E+02 7.99E+01 G  
 
Ba-140   I   1.9513E+00                                      1.28E+01             
                           537.26 7.131E-01 ?(  5.101E+00 2.92E+02 2.44E+01 G  
                           162.66-9.534E-01 &   2.290E+01 7.09E+02 6.22E+00 G  
                           304.85 8.991E+00 ?(  4.170E+01 1.38E+02 4.29E+00 G  
 
La-140   I   4.9714E-01                                      1.28E+01             
                          1596.21 1.760E-01 ?(  1.243E+00 3.04E+02 9.54E+01 G  
                           487.02 1.903E-01  (  4.450E+00 6.80E+02 4.55E+01 G  
                           328.76-4.635E-01 +   8.687E+00 5.49E+02 2.03E+01 G  
                           815.77 2.413E+00 ?(  7.726E+00 9.47E+01 2.33E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:11 PMPage 12
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182737.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-141   I   2.3011E-01                                      3.25E+01             
                           145.44 2.301E-01 ?(  4.571E+00 5.93E+02 4.82E+01 G  
 
CE-144   I   3.1206E+00                                      2.85E+02             
                           133.54 3.121E+00 ?(  1.372E+01 1.31E+02 1.11E+01 G  
 
PM-144   C   2.2774E-01                                      3.63E+02             
                           696.54 2.277E-01 &(  1.247E+00 2.29E+02 9.90E+01 G  
                           618.06 0.000E+00 -   4.349E+00 1.00E+03 9.91E+01 G  
 
EU-152   F   1.1889E+00                                      4.94E+03             
                           121.78 5.693E-01 }   3.608E+00 1.44E+02 2.86E+01 G  
                           344.29-2.044E+00  (  8.537E+00 1.25E+02 2.65E+01 G  
                          1112.07 4.255E+00 ?(  2.178E+01 1.50E+02 1.36E+01 G  
                           778.92-1.259E-01 %   1.178E+01 3.89E+03 1.29E+01 G  
                           964.11 2.353E+00 ?(  1.812E+01 2.24E+02 1.46E+01 G  
                           244.69 4.730E+00  (  9.663E+00 6.21E+01 7.58E+00 G  
                          1408.00 5.056E+00 &   5.101E+00 5.00E+01 2.10E+01 GA 
 
EU-154   I  -1.9570E-01                                      3.14E+03             
                           123.10-9.307E-01 ?(  2.982E+00 9.61E+01 4.08E+01 G  
                          1274.54 9.974E-02 %   6.284E+00 1.75E+03 3.52E+01 G  
                           723.36 0.000E+00 +   1.011E+01 1.00E+03 2.02E+01 G  
                           873.23-4.327E+00 +   1.599E+01 1.09E+02 1.23E+01 G  
                          1004.77 1.469E+00 ?(  1.528E+01 3.01E+02 1.80E+01 G  
                           996.33-8.269E+00 +   2.167E+01 7.84E+01 1.06E+01 G  
 
Ta-182   F  -2.6698E-02                                      1.14E+02             
                          1121.30-1.735E+00 &(  9.562E+00 1.62E+02 3.49E+01 G  
                          1221.41 2.181E+00  (  6.926E+00 1.48E+02 2.70E+01 G  
                          1189.05-4.248E+00 +   1.282E+01 1.38E+02 1.62E+01 G  
 
Hg-203   F   5.6584E-01                                      4.66E+01             
                           279.20 5.658E-01 &(  1.725E+00 9.12E+01 8.15E+01 G  
 
TL-208   N   7.7791E+00                                      6.98E+02             
                           583.02 7.779E+00  (P 1.078E+00 9.33E+00 8.45E+01 G  
                           277.28-5.961E+00 &   2.470E+01 1.23E+02 6.31E+00 G  
                           860.56 5.499E+00 -   1.194E+01 9.67E+01 1.24E+01 G  
 
PM-146   C   2.9744E-01                                      2.02E+03             
                           453.88-2.525E-01 ?(  1.834E+00 2.86E+02 6.50E+01 G  
                           747.16 1.349E+00 ?(  3.519E+00 1.11E+02 3.40E+01 G  
                           735.72-1.321E+00 &   6.502E+00 2.08E+02 2.25E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:11 PMPage 13
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182737.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Y-88     F   5.7281E-01                                      1.07E+02             
                          1836.06 5.728E-01 ?(  7.036E-01 4.08E+01 9.92E+01 G  
                           898.04 1.157E-01 &   1.504E+00 5.54E+02 9.37E+01 G  
 
Cd-113m      3.2626E+03                                      5.33E+03             
                           263.70 3.263E+03  (  1.894E+04 1.70E+02 6.00E-03   K
 
Cf-251   T   2.1384E+00                                      3.28E+05             
                           176.60 2.138E+00 &(  5.853E+00 1.07E+02 1.70E+01 G  
                           227.00-3.314E+00 +   2.025E+01 2.37E+02 6.30E+00 GA 
 
Cf-249   T   2.5291E-01                                      1.28E+05             
                           387.95 5.035E-02 %(  2.768E+00 1.60E+03 6.60E+01 G  
                           333.44 1.115E+00  (  1.127E+01 2.97E+02 1.55E+01 G  
 
Sn-126       2.7380E+00                                      3.65E+07             
                            87.57 2.738E+00 }   2.795E+00 2.44E+02 3.75E+01 GA 
                            64.28 2.738E+00 ?(  2.239E+01 2.44E+02 9.70E+00 G  
                            86.94-5.476E+00 +   2.743E+01 1.51E+02 9.04E+00 GA 
 
PB-210   N   3.4787E+01                                      8.14E+03             
                            46.54 3.479E+01 *(P 4.058E+01 4.37E+01 4.25E+00 G  
 
PB-212   N   2.5390E+01                                      6.98E+02             
                           238.63 2.539E+01  (  2.074E+00 4.88E+00 4.33E+01 G  
                           300.03 2.494E+01     2.693E+01 4.71E+01 3.28E+00 GA 
 
PB-214   N   2.3513E+01                                      5.84E+05             
                           351.93 2.379E+01  (P 3.020E+00 7.73E+00 3.76E+01 G  
                           295.09 2.298E+01 @(P 5.545E+00 1.26E+01 1.93E+01 G  
                           242.00 6.184E+00 &   3.922E+01 1.90E+02 7.43E+00 GA 
 
BI-207   C  -3.8397E-01                                      1.18E+04             
                          1063.66-3.840E-01 ?(  2.203E+00 2.56E+02 7.45E+01 G  
                           569.70-2.854E-01 +   1.571E+00 1.60E+02 9.77E+01 G  
 
BI-212   N   2.5572E+01                                      6.98E+02             
                           727.17 2.557E+01  (  1.004E+01 2.07E+01 7.55E+00 G  
                           785.42 1.537E+01 -   1.052E+02 2.85E+02 1.28E+00 GA 
 
U-235    N   4.9316E+00                                      2.57E+11             
                           143.79 3.418E+00 ?(  1.996E+01 1.75E+02 1.10E+01 G  
                           205.33 8.243E+00 ?(  2.190E+01 1.04E+02 5.01E+00 G  
                           163.38 0.000E+00 -   2.825E+01 1.00E+03 5.08E+00 G  
                           185.72-7.966E-01 - P 2.876E+00 9.96E+01 5.40E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:11 PMPage 14
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-214   N   2.5054E+01                                      5.84E+05             
                           609.31 2.417E+01  (P 3.325E+00 8.87E+00 4.61E+01 G  
                          1120.29 2.868E+01  (  3.109E+00 1.21E+01 1.51E+01 G  
                          1764.49 2.415E+01 ?(  1.409E+01 2.22E+01 1.54E+01 G  
 
BI-210M  T  -3.8268E-02                                      1.10E+09             
                           265.83-8.314E-01 ?(  2.690E+00 9.66E+01 5.00E+01 G  
                           304.90 1.378E+00 ?(  6.597E+00 1.42E+02 2.80E+01 G  
 
AC-228   N   2.6918E+01                                      2.10E+03             
                           911.07 2.794E+01 ?(  3.294E+00 9.47E+00 2.90E+01 G  
                           968.97 2.608E+01  (  4.461E+00 1.20E+01 1.75E+01 G  
                           338.32 2.566E+01 *(  8.442E+00 1.67E+01 1.20E+01 G  
                            93.35 8.772E+00 -   3.964E+01 1.36E+02 5.56E+00 XA 
 
TH-227   N   1.0901E-02                                      7.95E+03             
                           256.24-2.840E+00 ?(  1.619E+01 2.20E+02 7.00E+00 G  
                           235.97 1.634E+00 ?(  2.410E+01 4.41E+02 1.23E+01 G  
                            50.14-6.974E+00 +   2.984E+01 1.28E+02 8.00E+00 G  
 
TH-229   N   1.1178E+01                                      2.68E+06             
                           193.51 8.500E+00  (  2.291E+01 1.05E+02 4.40E+00 G  
                           210.85 1.512E+01 &(  3.984E+01 1.03E+02 2.99E+00 G  
 
TH-234   N   1.2030E+01                                      1.63E+12             
                            92.59 9.726E+00  (P 2.162E+01 6.74E+01 5.58E+00 G  
                            63.29 1.541E+01  (P 2.861E+01 5.69E+01 3.81E+00 G  
 
PA-231   N  -1.2766E-05                                      1.20E+07             
                           302.65-1.277E-05 %(  1.012E+02 2.35E+08 2.88E+00 G  
                           300.07-1.485E-05 &   1.177E+02 2.35E+08 2.46E+00 G  
 
PA-234   N  -1.1110E-01                                      1.63E+12             
                           131.29-2.097E+00 ?(  9.584E+00 1.37E+02 1.80E+01 G  
                           946.02-4.199E-01 %   1.092E+01 1.10E+03 1.34E+01 G  
                           569.47-5.378E+00 +   1.832E+01 1.01E+02 8.20E+00 G  
                           883.24 3.613E+00 ?(  2.052E+01 1.64E+02 9.60E+00 G  
                           880.53 1.026E+01 ?   2.941E+01 8.51E+01 6.00E+00 GA 
 
PA-234M  N   1.4082E+00                                      1.63E+12             
                          1001.00-8.055E+01 ?(  3.039E+02 1.11E+02 8.37E-01 G  
                           766.41 2.347E+02 ?(  5.825E+02 7.44E+01 2.94E-01 G  
 
AM-241   T   6.8811E-01                                      1.58E+05             
                            59.54 6.881E-01 ?(  6.050E+00 2.62E+02 3.59E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:11 PMPage 15
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182737.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Np-237   F  -3.4440E+00                                      2.14E+06             
                            86.49-3.444E+00 ?(  1.861E+01 1.62E+02 1.31E+01 G  
 
Ir-192   F   3.2004E-01                                      7.40E+01             
                           316.49-4.370E-07 %(  2.270E+00 1.52E+08 8.70E+01 G  
                           468.06 8.111E-01 ?(  2.754E+00 1.01E+02 5.18E+01 G  
                           308.44 3.970E-01 &(  6.047E+00 4.49E+02 3.18E+01 G  
 
Cs-136   F  -3.7278E-01                                      1.30E+01             
                           818.50-3.728E-01 &(  2.132E+00 1.67E+02 1.00E+02 G  
                          1048.07-6.569E-01 +   2.193E+00 9.79E+01 8.00E+01 G  
                           340.57-1.206E+00 +   4.587E+00 1.14E+02 4.69E+01 G  
 
Np-239   T  -1.6512E+00                                      2.36E+00             
                           103.70 1.346E+00 &   7.114E+00 1.58E+02 2.40E+01 X  
                           106.13-1.651E+00 ?(  8.026E+00 1.46E+02 2.27E+01 G  
                            99.50 2.316E+00 &   1.099E+01 1.42E+02 1.50E+01 X  
 
Nd-147       8.5255E-01                                      1.11E+01             
                           531.00 8.525E-01 ?(  9.040E+00 4.29E+02 1.30E+01 G  
                            91.10-1.731E+00 +   8.388E+00 1.46E+02 2.83E+01 G  
 
TL-210   N   5.5419E-01                                      5.84E+05             
                           799.60 5.542E-01 ?(  1.659E+00 8.87E+01 9.90E+01 G  
                           296.00-1.700E-01 -   3.644E+00 6.37E+02 7.90E+01 G  
                          1313.00-3.420E-01 -   7.498E+00 9.72E+02 2.10E+01 GA 
 
Kr-85    I  -5.8693E+01                                      3.92E+03             
                           513.98-5.869E+01 ?(  6.088E+02 3.05E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:11 PMPage 16
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182737.An1            
                                                                                 
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       386.       -22.    -0.012   127.91  -6.974E+00   
 AM-241      59.54       531.        13.     0.007   261.80   6.881E-01   
 BA-133      80.99       347.       -31.    -0.017   106.98  -1.478E+00   
 Np-237      86.49      1085.       -29.    -0.016   162.20  -3.444E+00   
 EU-155      86.54      1159.       -32.    -0.018   152.63  -1.615E+00   
 Nd-147      91.10      1064.       -32.    -0.018   145.56  -1.731E+00   
 Gd-153      97.50       504.        23.     0.013   139.22   1.160E+00   
 Np-239      99.50       527.        23.     0.013   142.02   2.316E+00   
 Gd-153     103.20       550.        23.     0.013   144.43   1.591E+00   
 Np-239     103.70       573.        22.     0.012   158.12   1.346E+00   
 Np-239     106.13       658.       -25.    -0.014   145.60  -1.651E+00   
 HF-181     133.02       549.        -4.    -0.002   815.67  -1.422E-01   
 CE-144     133.54       440.        23.     0.013   131.48   3.121E+00   
 HF-181     136.30       549.       -15.    -0.009   217.29  -3.994E+00   
 Tc-99m     140.51       865.        24.     0.013   173.30   4.280E-01   
 U-235      143.79       890.        24.     0.013   175.02   3.418E+00   
 CE-141     145.44       896.         7.     0.004   592.50   2.301E-01   
 Ba-140     162.66       336.        -4.    -0.002   708.56  -9.534E-01   
 CE-139     165.85       218.        21.     0.012   101.35   4.309E-01   
 U-235      185.72       350.       -25.    -0.014    99.63  -7.966E-01  P
 TH-229     193.51       136.        21.     0.012   105.34   8.500E+00   
 U-235      205.33       150.        23.     0.013   104.00   8.243E+00   
 TH-229     210.85       172.        24.     0.013   103.31   1.512E+01   
 TH-227     235.97       965.        10.     0.006   440.55   1.634E+00   
 TH-227     256.24       117.        -9.    -0.005   219.58  -2.840E+00   
 Hg-203     279.20       162.        20.     0.011    91.23   5.658E-01   
 TL-210     296.00       650.        -6.    -0.003   637.50  -1.700E-01   
 Ba-140     304.85       233.        16.     0.009   137.89   8.991E+00   
 Ir-192     308.44       265.         5.     0.003   448.52   3.970E-01   
 La-140     328.76       201.        -4.    -0.002   548.85  -4.635E-01   
 Cf-249     333.44       193.         7.     0.004   296.99   1.115E+00   
 Cs-136     340.57       287.       -21.    -0.012   113.68  -1.206E+00   
 HF-181     345.83       328.       -21.    -0.012   125.05  -3.680E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:11 PMPage 17
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182737.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BA-133     356.00       474.       -15.    -0.008   206.88  -6.592E-01   
 BA-133     383.84       149.        17.     0.009   107.43   5.340E+00   
 SN-113     391.69        73.         2.     0.001   903.69   8.523E-02   
 AG-108M    433.94        64.       -11.    -0.006   145.55  -3.857E-01   
 SB-125     463.37        92.        15.     0.008    92.60   4.855E+00   
 Ir-192     468.06        73.        12.     0.007   100.52   8.111E-01   
 BE-7       477.60       141.        -9.    -0.005   192.95  -2.865E+00   
 La-140     487.02       143.         3.     0.001   679.80   1.903E-01   
 RU-103     497.05        56.       -15.    -0.008   101.03  -5.802E-01   
 RH-106     511.86       100.       113.     0.063    15.66   2.031E+01   
 Kr-85      513.98       225.        -7.    -0.004   305.39  -5.869E+01   
 Nd-147     531.00        39.         3.     0.002   428.82   8.525E-01   
 Ba-140     537.26        43.         5.     0.003   291.64   7.131E-01   
 CS-134     563.24        56.        -9.    -0.005   167.38  -4.314E+00   
 CS-134     569.32        35.        10.     0.005    91.05   2.487E+00   
 BI-207     569.70        62.        -7.    -0.004   160.01  -2.854E-01   
 SB-125     600.50       454.        15.     0.008   208.33   3.301E+00   
 SB-124     602.73       468.         7.     0.004   443.24   2.861E-01   
 RH-106     621.92       455.        14.     0.008   218.04   5.828E+00   
 SB-125     635.89        32.         2.     0.001   406.20   7.462E-01   
 PM-144     696.54        28.         5.     0.003   228.91   2.277E-01   
 SB-124     722.79        71.         8.     0.005   149.89   3.499E+00   
 ZR-95      724.20        86.        -7.    -0.004   204.97  -6.829E-01   
 ZR-95      756.73        33.         3.     0.002   367.83   2.931E-01   
 AG-110M    763.94        82.        -6.    -0.003   229.41  -1.226E+00   
 NB-95      765.79        78.        11.     0.006   120.79   5.162E-01   
 PA-234M    766.41        49.        14.     0.008    74.42   2.347E+02   
 CS-134     795.87        51.        13.     0.007    79.88   7.810E-01   
 TL-210     799.60        42.        11.     0.006    88.66   5.542E-01   
 CS-134     801.95        60.        11.     0.006   103.68   6.334E+00   
 CO-58      810.78        39.        11.     0.006    84.87   5.606E-01   
 La-140     815.77        50.        11.     0.006    94.65   2.413E+00   
 Cs-136     818.50        71.        -7.    -0.004   166.53  -3.728E-01   
 MN-54      834.85        23.         4.     0.002   284.30   1.885E-01   
 Co-56      846.77        15.         8.     0.004   112.15   4.157E-01   
 AG-110M    884.68        36.         8.     0.005   109.64   6.022E-01   
 Sc-46      889.28        59.         3.     0.002   329.50   1.794E-01   
 Y-88       898.04        25.         2.     0.001   554.15   1.157E-01   
 PA-234M   1001.00        76.       -11.    -0.006   111.31  -8.055E+01   
 Co-56     1037.84        16.         8.     0.004   119.02   3.408E+00   
 Cs-136    1048.07        32.        -9.    -0.005    97.91  -6.569E-01   
 BI-207    1063.66        27.        -5.    -0.003   255.75  -3.840E-01   
 Ga-68     1077.40        27.         1.     0.001   884.59   2.934E+00   
 FE-59     1099.25        27.        -6.    -0.003   211.36  -6.299E-01   
 ZN-65     1115.55        99.         2.     0.001   770.67   2.304E-01   
 Ta-182    1121.30       114.       -10.    -0.005   161.88  -1.735E+00   
 CO-60     1173.24        11.         9.     0.005    85.22   6.221E-01   
 Ta-182    1189.05        37.       -10.    -0.006   137.96  -4.248E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:11 PMPage 18
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182737.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ta-182    1221.41        28.         9.     0.005   147.99   2.181E+00   
 Co-56     1238.28        34.         5.     0.003   277.13   5.197E-01   
 NA-22     1274.53        29.       -10.    -0.005    83.55  -6.907E-01   
 FE-59     1291.60        17.         5.     0.003   198.49   8.208E-01   
 TL-210    1313.00        17.        -1.    -0.001   972.11  -3.420E-01   
 CO-60     1332.50        11.         9.     0.005    97.22   6.298E-01   
 AG-110M   1384.30        17.        -3.    -0.002   327.45  -9.244E-01   
 La-140    1596.21         6.         2.     0.001   304.14   1.760E-01   
 SB-124    1690.98        13.         3.     0.002   270.74   6.149E-01   
 Y-88      1836.06         0.         6.     0.003    40.82   5.728E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -2.8649E+00   -2.8650E+00    1.930E+02%                1.88E+01
 NA-22  #A   -6.9071E-01   -6.9071E-01    8.355E+01%                1.95E+00
 K-40         1.6571E+02    1.6571E+02    6.848E+00%                1.08E+01
 Sc-46  #A    1.7939E-01    1.7939E-01    3.295E+02%                2.07E+00
 CR-51  #A    4.0813E+00    4.0814E+00    9.486E+01%                9.99E+00
 MN-54  #A    1.8851E-01    1.8851E-01    2.843E+02%                1.30E+00
 FE-59  #A   -1.3031E-03   -1.3031E-03    1.450E+02%                2.98E+00
 Co-56  #A    6.8860E-01    6.8861E-01    1.073E+02%                1.08E+00
 CO-57   A    4.5835E-01    4.5835E-01    1.716E+02%                1.96E+01
 CO-58  #A    5.6060E-01    5.6060E-01    8.487E+01%                1.60E+00
 CO-60  #A    6.2594E-01    6.2594E-01    6.464E+01%                1.34E+00
 ZN-65  #A    2.3036E-01    2.3036E-01    7.707E+02%                6.16E+00
 NB-94  #     1.3133E+00    1.3133E+00    3.741E+01%                1.06E+00
 ZR-95  #A    2.9307E-01    2.9307E-01    3.678E+02%                2.58E+00
 NB-95  #A    5.1624E-01    5.1624E-01    1.208E+02%                2.12E+00
 RU-103 #A   -5.8021E-01   -5.8021E-01    1.010E+02%                1.45E+00
 RH-106 #A    5.8277E+00    5.8277E+00    2.180E+02%                4.27E+01
 AG-108M#A   -3.8574E-01   -3.8574E-01    1.455E+02%                1.40E+00
 AG-110M#A    6.0224E-01    6.0225E-01    1.096E+02%                2.26E+00
 SN-113 #A    8.5231E-02    8.5231E-02    9.037E+02%                1.95E+00
 SB-124 #A    6.0768E-01    6.0769E-01    1.499E+02%                4.27E+00
 SB-125 #A    1.7530E+00    1.7530E+00    9.260E+01%                3.85E+00
 I-131  #A    3.7200E-01    3.7203E-01    9.762E+01%                1.36E+00
 Gd-153 #A    1.3413E+00    1.3413E+00    1.003E+02%                5.40E+00
 Ga-68  #A    2.9036E+00    2.9344E+00    8.846E+02%                5.89E+01
 Tc-99m #A    4.2715E-01    4.2800E-01    1.733E+02%                2.48E+00
 BA-133 #A   -6.5924E-01   -6.5924E-01    2.069E+02%                4.58E+00
 CS-134 #A    1.4607E+00    1.4607E+00    5.315E+01%                2.09E+00
 CS-137 #     2.7784E+00    2.7784E+00    2.002E+01%                9.78E-01
 CE-139 #A    4.3091E-01    4.3091E-01    1.013E+02%                1.46E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:11 PMPage 19
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182737.An1            
                                                                                 
 Ba-140 #A    1.9513E+00    1.9513E+00    1.379E+02%                5.10E+00
 La-140 #A    4.9712E-01    4.9714E-01    9.465E+01%                1.24E+00
 CE-141 #A    2.3010E-01    2.3011E-01    5.925E+02%                4.57E+00
 CE-144 #A    3.1206E+00    3.1206E+00    1.315E+02%                1.37E+01
 PM-144 #A    2.2774E-01    2.2774E-01    2.289E+02%                1.25E+00
 EU-152  A    1.1889E+00    1.1889E+00    6.209E+01%                8.54E+00
 EU-154 #A   -1.9570E-01   -1.9570E-01    9.606E+01%                2.98E+00
 EU-155 #A    0.0000E+00    0.0000E+00    1.000E+03%                8.19E+00
 HF-181 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.55E+00
 Ta-182 #A   -2.6698E-02   -2.6698E-02    1.097E+02%                9.56E+00
 Hg-203 #A    5.6583E-01    5.6584E-01    9.123E+01%                1.73E+00
 TL-208       7.7791E+00    7.7791E+00    9.327E+00%                1.08E+00
 PM-146 #A    2.9744E-01    2.9744E-01    1.108E+02%                1.83E+00
 Y-88   #A    5.7281E-01    5.7281E-01    4.082E+01%                7.04E-01
 Cd-113m A    3.2626E+03    3.2626E+03    1.703E+02%                1.89E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.42E+01
 Cf-251 #A    2.1384E+00    2.1384E+00    1.070E+02%                5.85E+00
 Cf-249 #A    2.5291E-01    2.5291E-01    2.970E+02%                2.77E+00
 Sn-126  A    2.7380E+00    2.7380E+00    2.439E+02%                2.24E+01
 PB-210 #A    3.4787E+01    3.4787E+01    4.375E+01%                4.06E+01
 PB-212       2.5390E+01    2.5390E+01    4.883E+00%                2.07E+00
 PB-214       2.3513E+01    2.3513E+01    7.405E+00%                3.02E+00
 BI-207 #A   -3.8397E-01   -3.8397E-01    2.558E+02%                2.20E+00
 BI-212       2.5572E+01    2.5572E+01    2.074E+01%                1.00E+01
 U-235  #A    4.9316E+00    4.9316E+00    1.018E+02%                2.00E+01
 BI-214       2.5054E+01    2.5054E+01    8.870E+00%                3.33E+00
 BI-210M#A   -3.8268E-02   -3.8268E-02    8.602E+01%                2.69E+00
 AC-228       2.6918E+01    2.6918E+01    7.540E+00%                3.29E+00
 TH-227 #A    1.0901E-02    1.0901E-02    2.196E+02%                1.62E+01
 TH-229 #A    1.1178E+01    1.1178E+01    7.377E+01%                2.29E+01
 TH-234  A    1.2030E+01    1.2030E+01    4.412E+01%                2.16E+01
 PA-231 #A   -1.2766E-05   -1.2766E-05    2.352E+08%                1.01E+02
 PA-233 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.43E+00
 PA-234 #A   -1.1110E-01   -1.1110E-01    1.070E+02%                9.58E+00
 PA-234M#A    1.4082E+00    1.4082E+00    6.695E+01%                3.04E+02
 AM-241 #A    6.8811E-01    6.8811E-01    2.618E+02%                6.05E+00
 Np-237 #A   -3.4440E+00   -3.4440E+00    1.622E+02%                1.86E+01
 Ir-192 #A    3.2003E-01    3.2004E-01    1.005E+02%                2.27E+00
 Cs-136 #A   -3.7276E-01   -3.7278E-01    1.665E+02%                2.13E+00
 Np-239 #A   -1.6509E+00   -1.6512E+00    1.456E+02%                8.03E+00
 Nd-147 #A    8.5251E-01    8.5255E-01    4.288E+02%                9.04E+00
 TL-210 #A    5.5419E-01    5.5419E-01    8.866E+01%                1.66E+00
 Kr-85  #A   -5.8693E+01   -5.8693E+01    3.054E+02%                6.09E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:11 PMPage 20
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182737.An1            
                                                                                 
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.1 keV)     3.375E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.1 keV) 3.3749780E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 14_Gamma_20184265
-----------------------------------------------------------------------------                      
   Sample Description: 402938_Gamma_160-31847-A-232-B 
             Detector: Detector #14       
             Batch ID: 402938                 
    Work Order Number: Gamma   
           Lot Number: 160-31847-A-232-B
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2018 15:48       Live Time: 1800   sec
     Acquisition Time: 12/18/2018 15:48:41    Real Time: 1803   sec
        Analysis Time: 12/18/2018 16:20       Dead Time: 0.15   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 14_Soil_TunaCan.Clb
  Efficiency Cal Desc: 14_TunaCan_90099_042312
  Efficiency Cal Date: 4/23/2012 11:29
      Energy Cal Date: 2/28/2012 10:48                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 14_2018-11-22_1634.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -8.783E-01          792.7     6.962E+00    6.963E+00    2.372E+01
NA-22     -1.420E+00           91.4     1.297E+00    1.299E+00    2.772E+00
K-40       1.634E+02            6.9     1.129E+01    1.405E+01    8.253E+00
Sc-46      5.374E-02         1857.4     9.981E-01    9.981E-01    3.430E+00
CR-51     -7.578E+00           66.6     5.049E+00    5.065E+00    2.521E+01
MN-54      2.723E-01          312.8     8.517E-01    8.518E-01    1.991E+00
FE-59     -3.392E-01          570.6     1.935E+00    1.935E+00    4.388E+00
Co-56      4.629E+00           16.3     7.542E-01    7.909E-01    2.155E+00
CO-57     -5.292E+00          132.8     7.029E+00    7.035E+00    2.334E+01
CO-58     -7.768E-01          111.8     8.688E-01    8.697E-01    2.924E+00
CO-60      3.016E-01          266.9     8.049E-01    8.050E-01    1.838E+00
ZN-65      0.000E+00         1.#INF     3.130E-01    3.130E-01    1.245E+01
NB-94      7.822E-01           95.3     7.457E-01    7.468E-01    1.770E+00
ZR-95      1.276E-02        11897.4     1.518E+00    1.518E+00    3.701E+00
NB-95      0.000E+00         1.#INF     4.423E-01    4.423E-01    3.551E+00
RU-103    -3.419E-01           38.5     1.317E-01    1.329E-01    1.992E+00
RH-106     7.324E-01           69.2     5.068E-01    5.082E-01    8.336E+01
AG-108M    7.098E-01           93.4     6.626E-01    6.636E-01    1.696E+00
AG-110M    1.263E+00           89.5     1.131E+00    1.133E+00    4.633E+00
SN-113     1.161E+00          112.1     1.301E+00    1.303E+00    4.342E+00
SB-124     7.530E-01          215.9     1.626E+00    1.626E+00    7.882E+00
SB-125     2.835E+00          108.2     3.067E+00    3.070E+00    5.844E+00
I-131      1.198E+00          125.7     1.505E+00    1.507E+00    2.102E+00
Gd-153     1.860E+00           80.2     1.491E+00    1.495E+00    5.792E+00
Ga-68      2.004E+01          167.2     3.352E+01    3.354E+01    7.566E+01
Tc-99m    -6.289E-01          127.3     8.005E-01    8.013E-01    2.659E+00
BA-133     1.129E+00          253.7     2.864E+00    2.865E+00    9.523E+00
CS-134    -6.473E-01           63.6     4.118E-01    4.132E-01    3.859E+00
CS-137    -5.319E-01          197.8     1.052E+00    1.053E+00    3.561E+00
CE-139    -1.613E-01          526.7     8.493E-01    8.494E-01    2.842E+00
Ba-140    -3.913E+00           71.5     2.798E+00    2.806E+00    8.841E+00
La-140    -1.630E+00           83.5     1.361E+00    1.363E+00    3.450E+00
CE-141     6.441E-01          224.6     1.446E+00    1.447E+00    4.821E+00
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CE-144    -4.920E+00          134.5     6.616E+00    6.621E+00    2.197E+01
PM-144    -2.474E-01          731.6     1.810E+00    1.810E+00    2.006E+00
EU-152     1.054E+00          104.4     1.100E+00    1.101E+00    1.159E+01
EU-154     2.047E+00           77.2     1.581E+00    1.584E+00    4.112E+00
EU-155     1.109E+00          274.0     3.038E+00    3.038E+00    9.006E+00
HF-181     2.380E-01          378.5     9.010E-01    9.010E-01    3.062E+00
Ta-182    -3.336E+00          164.8     5.497E+00    5.499E+00    1.843E+01
Hg-203     7.364E-01           98.1     7.223E-01    7.236E-01    2.407E+00
TL-208     8.303E+00           12.1     1.002E+00    1.091E+00    1.921E+00
PM-146     8.191E-01          124.3     1.018E+00    1.019E+00    2.507E+00
Y-88      -5.194E-02         3091.6     1.606E+00    1.606E+00    2.242E+00
Cd-113m   -9.213E+03          102.0     9.401E+03    9.419E+03    3.134E+04
Cd-109     0.000E+00         1.#INF     4.035E+01    4.035E+01    1.339E+02
Cf-251    -3.643E+00          107.1     3.900E+00    3.914E+00    1.034E+01
Cf-249     1.680E+00           74.7     1.255E+00    1.258E+00    4.122E+00
Sn-126     6.964E+00          127.9     8.905E+00    8.913E+00    2.959E+01
PB-210     1.098E+02           19.2     2.110E+01    2.206E+01    5.311E+01
PB-212     2.163E+01            6.4     1.387E+00    1.971E+00    3.374E+00
PB-214     1.319E+02            2.4     3.196E+00    7.561E+00    5.134E+00
BI-207    -1.279E+00           12.6     1.611E-01    1.735E-01    3.247E+00
BI-212    -9.624E-01         1035.5     9.966E+00    9.966E+00    3.383E+01
U-235      1.326E+01           29.1     3.858E+00    3.916E+00    1.041E+01
BI-214     1.273E+02            2.7     3.489E+00    7.480E+00    3.877E+00
BI-210M   -1.350E+00           96.3     1.300E+00    1.302E+00    4.324E+00
AC-228     2.977E+01            8.5     2.524E+00    2.946E+00    4.996E+00
TH-227     3.594E+00           94.1     3.380E+00    3.387E+00    2.607E+01
TH-229     1.199E+01          118.0     1.416E+01    1.419E+01    3.766E+01
TH-234     8.115E+01           11.2     9.068E+00    1.013E+01    2.682E+01
PA-231    -2.320E+01          229.9     5.335E+01    5.336E+01    1.774E+02
PA-233    -8.558E-03        15948.8     1.365E+00    1.365E+00    1.428E+01
PA-234    -3.007E+00          131.2     3.946E+00    3.949E+00    1.311E+01
PA-234M    1.675E+02           79.0     1.323E+02    1.325E+02    3.719E+02
AM-241     5.453E+00           42.7     2.331E+00    2.348E+00    6.423E+00
Np-237     3.334E+00          359.9     1.200E+01    1.200E+01    3.976E+01
Ir-192     1.497E-01          170.5     2.551E-01    2.553E-01    2.660E+00
Cs-136    -4.437E-01          213.1     9.458E-01    9.461E-01    3.213E+00
Np-239    -1.981E+00          128.1     2.538E+00    2.541E+00    8.441E+00
Nd-147    -5.731E+00          106.1     6.080E+00    6.089E+00    1.490E+01
TL-210    -1.013E+00          104.6     1.059E+00    1.061E+00    3.546E+00
Kr-85      0.000E+00         1.#INF     3.595E+01    3.595E+01    6.094E+02
-----------------------------------------------------------------------------
Total      9.316E+02

      Analyst: Joey Sausto
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:41 PMPage  1
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184265.An1            
                                                                                 
 Sample description                                             
      402938_Gamma_160-31847-A-232-B                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det14\14_Gamma_20184265.An1

 Acquisition information
        Start time:                 12/18/2018 3:48:41 PM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.15 %
        Detector ID:                   14

 Detector system                                                
      Ge14 SN/11080670                                                
                                                                      

 Calibration
        Filename:                   14_Soil_TunaCan.Clb
      14_TunaCan_90099_042312                                         
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:48:23 AM
             Zero offset:           0.130 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.050E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/23/2012 11:29:47 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.02 %
             Log(Eff):              2.101260E-01 + (-5.951973E-01*Log(E) ) + 
                                    ( -1.605331E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.28 %
             Log(Eff):             -2.391492E+01 + ( 8.828985E+00*Log(E) ) + 
                                    ( -9.371496E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.14keV )
        Stop channel:            8000 (  1999.51keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:41 PMPage  2
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184265.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2018 3:48:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       14_2018-11-22_1634.PBC
                                                 11/22/2018 4:34:15 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   47 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.2281

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.67      182.  19.22   0.96  2.181E-02    46.54   4.250  1.098E+02 PB210 
    50.14       34. 130.20   0.75  2.439E-02    50.14   8.000    PBC<MDA TH227 
    53.42      117.  28.90   0.74  2.671E-02
    59.54      108.  42.74   0.76  3.065E-02    59.54  35.900    PBC<MDA AM241 
    63.36      297.  14.03   0.91  3.284E-02    63.29   3.810  1.319E+02 TH234 
    64.31       41. 127.86   0.77  3.334E-02    64.28   9.700    PBC<MDA Sn126 
    74.78      667.   6.91   0.78  3.811E-02
    77.19     1070.   4.48   0.78  3.898E-02
    79.35       45.  73.68   0.78  3.969E-02
    81.38       31. 105.21   0.78  4.031E-02    80.99  34.060    PBC<MDA BA133 
    84.04      131.  26.54   0.79  4.103E-02
    87.26      347.  10.98   0.79  4.179E-02    86.49  13.100  3.530E+01 Np237 
                                                86.54  30.700  1.506E+01 EU155 
                                                86.94   9.040  5.103E+01 Sn126 
                                                87.57  37.500  1.226E+01 Sn126 
    90.07      142.  23.80   0.79  4.236E-02
    91.10       46. 256.33   0.79  4.255E-02    91.10  28.300    PBC<MDA Nd147 
    92.70      380.   9.85   0.80  4.281E-02    92.59   5.584  8.835E+01 TH234 
                                                93.35   5.561  8.847E+01 AC228 
    97.50       39. 104.94   0.80  4.345E-02    97.50  30.000    PBC<MDA Gd153 
   103.20       37. 121.18   0.81  4.392E-02   103.20  21.800    PBC<MDA Gd153 
   103.70        9. 506.16   0.81  4.395E-02   103.70  24.000    PBC<MDA Np239 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:41 PMPage  3
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184265.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   122.48        6. 438.81   0.83  4.378E-02   122.06  85.600    PBC<MDA CO57  
   123.52       38. 103.79   0.83  4.372E-02   123.10  40.790    PBC<MDA EU154 
   143.97      108.  29.10   1.14  4.148E-02   143.79  10.960  1.326E+01 U235  
   145.44       23. 224.56   0.85  4.125E-02   145.44  48.200    PBC<MDA CE141 
   168.37       50.  46.98   0.69  3.828E-02
   185.71      670.   8.28   1.21  3.553E-02   185.72  54.000  1.942E+01 U235  
   193.51       33. 118.03   0.90  3.443E-02   193.51   4.400    PBC<MDA TH229 
   206.29       13. 290.04   0.91  3.290E-02   205.33   5.010    PBC<MDA U235  
   235.97       33. 190.61   0.94  2.957E-02   235.97  12.300    PBC<MDA TH227 
   238.18      515.   6.11   0.94  2.936E-02   238.63  43.300  2.218E+01 PB212 
   241.54      519.   6.28   0.95  2.904E-02   242.00   7.430  1.337E+02 PB214 
   244.36       10. 672.34   0.95  2.875E-02   244.69   7.580    PBC<MDA EU152 
   277.28       29.  83.51   0.98  2.610E-02   277.28   6.310    PBC<MDA TL208 
   278.95       28.  98.09   0.99  2.596E-02   279.20  81.460    PBC<MDA Hg203 
   284.30       24. 125.66   0.99  2.560E-02   284.30   6.140    PBC<MDA I131  
   294.80     1146.   4.10   1.16  2.489E-02   295.09  19.300  1.320E+02 PB214 
   299.67       92.  22.74   1.56  2.457E-02   300.03   3.280  6.363E+01 PB212 
                                               300.07   2.460  8.510E+01 PA231 
                                               300.18   6.200  3.378E+01 PA233 
   328.03       59.  43.31   0.52  2.290E-02   328.76  20.300  7.084E+00 La140 
   334.20       26. 101.19   1.04  2.261E-02   333.44  15.510    PBC<MDA Cf249 
   337.93      167.  17.68   1.09  2.237E-02   338.32  12.010  3.442E+01 AC228 
   351.49     2050.   2.80   1.18  2.169E-02   351.93  37.600  1.392E+02 PB214 
   355.57       27. 253.66   1.06  2.148E-02   356.00  62.050    PBC<MDA BA133 
   364.48        7. 343.94   1.07  2.109E-02   364.48  81.700    PBC<MDA I131  
   387.95       27. 109.87   1.09  2.008E-02   387.95  66.000    PBC<MDA Cf249 
   391.69       27. 112.14   1.09  1.993E-02   391.69  64.000    PBC<MDA SN113 
   427.88       21. 108.17   1.13  1.859E-02   427.88  29.600    PBC<MDA SB125 
   433.94       21.  93.35   1.13  1.838E-02   433.94  90.480    PBC<MDA AG108M
   453.88       17. 124.27   1.15  1.774E-02   453.88  65.000    PBC<MDA PM146 
   463.37        7. 351.57   1.16  1.745E-02   463.37  10.470    PBC<MDA SB125 
   468.06       13. 170.48   1.17  1.731E-02   468.06  51.750    PBC<MDA Ir192 
   482.00        6. 378.50   1.18  1.691E-02   482.00  80.500    PBC<MDA HF181 
   511.86      131.  14.52   2.46  1.612E-02   511.86  20.000  2.259E+01 RH106 
   563.24       16.  96.45   1.25  1.494E-02   563.24   8.350    PBC<MDA CS134 
   569.59       14.  53.08   0.69  1.481E-02   569.32  15.380  3.495E+00 CS134 
                                               569.47   8.200  6.557E+00 PA234 
                                               569.70  97.740  5.503E-01 BI207 
   583.00      181.  12.07   1.33  1.453E-02   583.02  84.500  8.197E+00 TL208 
   600.50       21. 285.95   1.29  1.419E-02   600.50  17.860    PBC<MDA SB125 
   602.73       21. 281.45   1.29  1.415E-02   602.73  98.260    PBC<MDA SB124 
   604.71       21. 282.74   1.29  1.412E-02   604.71  97.620    PBC<MDA CS134 
   609.03     1549.   2.83   1.42  1.404E-02   609.31  46.090  1.324E+02 BI214 
                                               610.30   5.750  1.068E+03 RU103 
   636.97       10. 135.14   1.32  1.354E-02   636.97   7.170    PBC<MDA I131  
   702.63       17.  95.33   1.38  1.251E-02   702.63  97.900    PBC<MDA NB94  
   763.94        7. 295.05   1.43  1.170E-02   763.94  22.280    PBC<MDA AG110M
   767.83      162.  12.62   1.25  1.165E-02   766.41   0.294  2.616E+03 PA234M
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:41 PMPage  4
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184265.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   785.42       39.  38.22   1.45  1.144E-02   785.42   1.280  1.477E+02 BI212 
   834.85        5. 312.81   1.49  1.088E-02   834.85  99.980    PBC<MDA MN54  
   860.08       35.  46.62   1.51  1.062E-02   860.56  12.420    PBC<MDA TL208 
   873.23       11. 114.37   1.52  1.049E-02   873.23  12.270    PBC<MDA EU154 
   910.87      149.  11.23   1.35  1.014E-02   911.07  29.000  2.817E+01 AC228 
   933.74       99.  12.68   0.82  9.938E-03
   964.11       18. 104.36   1.60  9.682E-03   964.11  14.605    PBC<MDA EU152 
   968.73       89.  14.39   1.06  9.642E-03   968.97  17.460  2.923E+01 AC228 
  1000.75       19.  81.87   1.63  9.389E-03  1001.00   0.837    PBC<MDA PA234M
  1050.36       15.  69.20   1.66  9.027E-03  1050.36   1.560    PBC<MDA RH106 
  1077.40        9. 167.22   1.69  8.841E-03  1077.40   3.300    PBC<MDA Ga68  
  1120.13      347.   5.99   1.70  8.563E-03  1120.29  15.100  1.490E+02 BI214 
                                              1120.55  99.987  2.251E+01 Sc46  
                                              1121.30  34.900  6.453E+01 Ta182 
  1189.05        3. 494.97   1.77  8.153E-03  1189.05  16.200    PBC<MDA Ta182 
  1238.28      112.  16.29   1.80  7.886E-03  1238.28  66.070  1.195E+01 Co56  
  1313.00        1. 884.59   1.86  7.514E-03  1313.00  21.000    PBC<MDA TL210 
  1332.50        4. 266.86   1.87  7.423E-03  1332.50  99.980    PBC<MDA CO60  
  1384.30       15.  89.53   1.91  7.192E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00       43.  33.57   1.92  7.092E-03  1408.00  21.005  1.604E+01 EU152 
  1460.52      216.   6.91   1.45  6.879E-03  1460.83  10.670  1.634E+02 K40   
  1690.98        3. 327.45   2.10  6.091E-03  1690.98  47.790    PBC<MDA SB124 
  1764.55      258.   6.32   2.40  5.878E-03  1764.49  15.400  1.580E+02 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   213.09    53.42       342.       117. 4.381E+03   28.90   0.738  -      s 
   298.50    74.76       729.       666. 1.749E+04    6.91   0.777  -      sD
   308.13    77.17       616.      1070. 2.745E+04    4.49   0.780  -       D
   316.80    79.34       522.        44. 1.121E+03   74.16   0.782  -       c
   335.54    84.02       538.       131. 3.190E+03   26.54   0.787  -      sD
   359.65    90.05       499.       142. 3.349E+03   23.80   0.793  -      sD
   672.76   168.37       196.        50. 1.293E+03   46.98   0.691  -      s 
   964.00   241.53       657.       179. 6.174E+03   21.56   0.947  -      sD
  1311.28   328.03       156.        59. 2.584E+03   43.31   0.518  -      s 
  2277.47   569.59        19.        14. 9.680E+02   53.08   0.688  -      sM
  3071.87   767.83        44.       128. 1.097E+04   11.50   1.435  -      sD
  3734.27   933.74        13.        99. 9.929E+03   12.68   0.817  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:41 PMPage  5
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184265.An1            
                                                                                 

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.12    46.67       337.       182.     0.101    19.22   0.956s
 TH-227    199.98    50.14       977.        34.     0.019   130.20   0.751s
 AM-241    237.55    59.54       714.       108.     0.060    42.74   0.761s
 TH-234    252.55    63.29       505.       252.     0.140    14.10   0.765D
 Sn-126    256.52    64.28      1323.        41.     0.023   127.86   0.766s
 BA-133    323.33    80.99       558.        26.     0.014   132.40   0.784D
 Np-237    345.33    86.49      6916.        33.     0.018   359.87   0.789A
 EU-155    345.54    86.54      6959.        43.     0.024   273.95   0.790D
 Sn-126    347.13    86.94      6794.        47.     0.026    85.29   0.790D
 Sn-126    349.65    87.57      6626.       197.     0.109    19.61   0.791D
 Cd-109    351.53    88.04      6669.         0.     0.000  1000.00   0.791A
 Nd-147    363.77    91.10      7038.        46.     0.026   256.33   0.794s
 TH-234    369.72    92.59       584.       349.     0.194    11.17   0.796D
 AC-228    372.76    93.35      6947.        45.     0.025   260.94   0.797s
 Gd-153    389.36    97.50       817.        39.     0.022   104.94   0.801 
 Gd-153    412.15   103.20       975.        37.     0.020   121.18   0.807s
 Np-239    414.15   103.70      1008.         9.     0.005   506.16   0.807s
 EU-155    420.60   105.31      1017.         0.     0.000  1000.00   0.809s
 Np-239    423.87   106.13      1026.       -36.    -0.020   128.09   0.810s
 CO-57     487.58   122.06       737.         6.     0.003   438.81   0.826D
 EU-154    491.73   123.10       769.        38.     0.021   103.79   0.828 
 PA-234    524.50   131.29      1491.       -42.    -0.023   131.20   0.836s
 HF-181    531.42   133.02      1533.       -42.    -0.023   132.76   0.838s
 CE-144    533.47   133.54      1575.       -42.    -0.023   134.46   0.838s
 HF-181    544.52   136.30      1579.       -43.    -0.024   131.08   0.841s
 CO-57     545.21   136.47      1622.       -43.    -0.024   132.83   0.841s
 Tc-99m    561.35   140.51      1350.       -41.    -0.023   127.28   0.845s
 U-235     575.18   143.97       314.       108.     0.060    29.10   1.136s
 CE-141    581.07   145.44      1328.        23.     0.013   224.56   0.850 
 Ba-140    649.93   162.66      1164.       -39.    -0.022   124.77   0.868s
 U-235     652.81   163.38      1097.       -40.    -0.022    58.93   0.869s
 CE-139    662.70   165.85      1114.        -9.    -0.005   526.65   0.871s
 Cf-251    705.68   176.60       600.       -41.    -0.023   107.07   0.882s
 U-235     742.11   185.71       536.       670.     0.373     8.28   1.210s
 TH-229    773.30   193.51       460.        33.     0.018   118.03   0.899s
 U-235     820.58   205.33       417.        13.     0.007   290.04   0.912s
 TH-229    842.65   210.85       537.       -40.    -0.022   103.13   0.917s
 Cf-251    907.23   227.00       347.       -15.    -0.008   227.41   0.933s
 TH-227    943.11   235.97      1971.        33.     0.018   190.61   0.942s
 PB-212    953.75   238.63       255.       494.     0.275     6.41   0.945D
 PB-214    967.21   242.00       585.       366.     0.203    10.72   0.948D
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:41 PMPage  6
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184265.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152    977.99   244.69      2079.        10.     0.005   672.34   0.951s
 TH-227   1024.17   256.24       360.       -21.    -0.012   162.25   0.962s
 Cd-113m  1054.01   263.70       366.       -27.    -0.015   102.04   0.970 
 BI-210M  1062.53   265.83       481.       -33.    -0.018    96.30   0.972s
 TL-208   1108.33   277.28       275.        29.     0.016    83.51   0.983 
 Hg-203   1115.99   279.20       364.        28.     0.016    98.09   0.985s
 I-131    1136.39   284.30       253.        24.     0.013   125.66   0.990s
 PB-214   1178.38   294.80       233.      1140.     0.633     4.13   1.156 
 TL-210   1183.18   296.00      2346.       -29.    -0.016   235.86   1.002s
 PB-212   1197.84   299.67       111.        92.     0.051    22.82   1.563s
 PA-231   1199.46   300.07      2317.       -29.    -0.016   233.49   1.006s
 PA-233   1199.90   300.18      2288.       -29.    -0.016   231.96   1.006s
 PA-231   1209.78   302.65      2259.       -29.    -0.016   229.92   1.008s
 BA-133   1210.59   302.85      2230.       -29.    -0.016   228.38   1.009 
 Ba-140   1218.57   304.85      2200.       -20.    -0.011   329.19   1.011s
 BI-210M  1218.76   304.90      2180.         0.     0.000  1000.00   1.011 
 Ir-192   1232.94   308.44      2180.         0.     0.000  1000.00   1.014s
 Ir-192   1265.13   316.49       419.        -9.    -0.005   312.01   1.022s
 CR-51    1279.51   320.08       485.       -32.    -0.018    66.63   1.026s
 Cf-249   1332.92   333.44       183.        26.     0.014   101.19   1.039s
 AC-228   1350.87   337.93       151.       166.     0.092    17.72   1.087s
 Cs-136   1361.44   340.57       604.       -27.    -0.015   131.56   1.045s
 EU-152   1376.30   344.29       654.       -29.    -0.016   126.38   1.049s
 HF-181   1382.47   345.83       624.        -5.    -0.003   661.16   1.050s
 PB-214   1406.88   351.93       243.      1933.     1.074     2.54   1.056D
 BA-133   1423.15   356.00      2347.        27.     0.015   253.66   1.060s
 I-131    1457.08   364.48       180.         7.     0.004   343.94   1.069 
 BA-133   1534.50   383.84       442.       -27.    -0.015    57.81   1.087s
 Cf-249   1550.94   387.95       421.        27.     0.015   109.87   1.091s
 SN-113   1565.90   391.69       433.        27.     0.015   112.14   1.095s
 SB-125   1710.63   427.88       140.        21.     0.012   108.17   1.129s
 AG-108M  1734.87   433.94       106.        21.     0.012    93.35   1.135s
 PM-146   1814.64   453.88       112.        17.     0.009   124.27   1.154s
 SB-125   1852.59   463.37       271.         7.     0.004   351.57   1.163s
 Ir-192   1871.36   468.06       252.        13.     0.007   170.48   1.167s
 BE-7     1909.50   477.60       251.        -3.    -0.002   792.74   1.176s
 HF-181   1927.10   482.00       241.         6.     0.003   378.50   1.180s
 La-140   1947.19   487.02       140.        -3.    -0.002   730.00   1.185 
 RU-103   1987.33   497.05       120.        -9.    -0.005    38.53   1.194s
 RH-106   2046.57   511.86       115.       131.     0.073    14.52   2.458s
 Kr-85    2055.03   513.98       246.         0.     0.000  1000.00   1.210s
 Nd-147   2123.11   531.00       124.       -21.    -0.012   106.09   1.225s
 Ba-140   2148.15   537.26       152.       -27.    -0.015    71.52   1.231s
 CS-134   2252.06   563.24        57.        16.     0.009    96.45   1.255s
 CS-134   2276.40   569.32       122.       -17.    -0.010    93.38   1.260s
 TL-208   2331.10   583.00        73.       181.     0.101    12.07   1.331 
 SB-125   2401.12   600.50      1723.        21.     0.011   285.95   1.289 
 SB-124   2410.04   602.73      1744.        21.     0.012   281.45   1.291 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:41 PMPage  7
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184265.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134   2417.96   604.71      1765.        21.     0.012   282.74   1.292s
 BI-214   2436.36   609.31        83.      1482.     0.823     2.74   1.296D
 RU-103   2440.31   610.30      1960.       -21.    -0.012   296.75   1.297s
 AG-108M  2456.25   614.28      1939.       -21.    -0.012   294.34   1.301s
 PM-144   2471.37   618.06      1918.       -22.    -0.012   186.65   1.304s
 RH-106   2486.79   621.92      1896.       -21.    -0.012   289.58   1.308s
 SB-125   2542.69   635.89        82.       -12.    -0.007   107.87   1.320 
 I-131    2547.03   636.97        92.        10.     0.006   135.14   1.321s
 AG-110M  2630.18   657.76       201.       -23.    -0.013    88.63   1.339s
 CS-137   2645.77   661.66       219.       -11.    -0.006   197.85   1.343s
 PM-144   2785.32   696.54        83.        -6.    -0.003   731.62   1.374s
 NB-94    2809.67   702.63        61.        17.     0.010    95.33   1.379s
 AG-108M  2890.91   722.94       127.         0.     0.000  1000.00   1.397s
 EU-154   2892.60   723.36       127.         0.     0.000  1000.00   1.397s
 ZR-95    2895.96   724.20       127.         0.     0.000  1000.00   1.398 
 PM-146   2987.81   747.16        87.       -19.    -0.010    87.40   1.417s
 AG-110M  3054.96   763.94       230.         7.     0.004   295.05   1.432s
 NB-95    3062.34   765.79       237.         0.     0.000  1000.00   1.433s
 PA-234M  3064.83   766.41       221.        16.     0.009   135.05   1.434 
 BI-212   3140.88   785.42        44.        39.     0.022    38.22   1.450 
 CS-134   3182.68   795.87       192.       -24.    -0.014    82.99   1.459s
 TL-210   3197.61   799.60       216.       -20.    -0.011   104.57   1.462s
 CS-134   3207.01   801.95       308.       -28.    -0.016    89.59   1.464s
 CO-58    3242.31   810.77       142.       -16.    -0.009   111.84   1.471s
 La-140   3262.30   815.77       158.         0.     0.000  1000.00   1.475s
 Cs-136   3273.22   818.50       173.        -9.    -0.005   213.15   1.478s
 MN-54    3338.63   834.85        61.         5.     0.003   312.81   1.492s
 Co-56    3386.32   846.77        70.        -4.    -0.002   369.59   1.501s
 TL-208   3441.51   860.56        52.        35.     0.019    46.62   1.513 
 NB-94    3483.65   871.10        65.       -12.    -0.007   141.91   1.522s
 EU-154   3492.19   873.23        78.        11.     0.006   114.37   1.523 
 PA-234   3521.39   880.53       152.       -14.    -0.008   123.27   1.529s
 PA-234   3532.24   883.24       167.         0.     0.000  1000.00   1.531s
 AG-110M  3538.01   884.68       167.         0.     0.000  1000.00   1.533s
 Y-88     3591.45   898.04        89.       -19.    -0.011    86.49   1.543 
 AC-228   3642.80   910.87        26.       149.     0.083    11.23   1.350 
 AG-110M  3749.30   937.49       178.       -18.    -0.010   106.31   1.576s
 PA-234   3783.42   946.02        65.        -3.    -0.002   517.30   1.582 
 EU-152   3855.80   964.11       176.        18.     0.010   104.36   1.597 
 AC-228   3874.27   968.73        17.        89.     0.049    14.39   1.056s
 EU-154   3984.71   996.33       126.       -20.    -0.011    81.12   1.622s
 PA-234M  4003.39  1001.00       115.        19.     0.011    81.87   1.626s
 EU-154   4018.51  1004.77       158.       -22.    -0.012    83.84   1.629 
 Co-56    4150.81  1037.84        60.        -8.    -0.004   215.78   1.655 
 Cs-136   4191.74  1048.07        60.        -3.    -0.002   369.68   1.663s
 RH-106   4200.91  1050.36        48.        15.     0.009    69.20   1.665s
 BI-207   4254.12  1063.66        60.       -15.    -0.009    12.60   1.675s
 Ga-68    4309.10  1077.40        45.         9.     0.005   167.22   1.685s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:41 PMPage  8
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184265.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 FE-59    4396.54  1099.25        60.        -3.    -0.002   570.57   1.702s
 ZN-65    4461.74  1115.55       413.         0.     0.000  1000.00   1.714s
 BI-214   4480.08  1120.13        14.       347.     0.193     5.99   1.700 
 Sc-46    4481.77  1120.55       413.         0.     0.000  1000.00   1.718 
 Ta-182   4484.77  1121.30       428.       -18.    -0.010   164.76   1.719 
 CO-60    4692.60  1173.24        90.       -26.    -0.015    79.54   1.757s
 Ta-182   4755.88  1189.05        45.         3.     0.002   494.97   1.769 
 Ta-182   4885.38  1221.41        48.        -8.    -0.004   200.00   1.792 
 Co-56    4952.89  1238.28        43.       112.     0.062    16.29   1.805 
 NA-22    5097.96  1274.53        59.       -20.    -0.011    91.35   1.831s
 EU-154   5098.00  1274.54        78.         0.     0.000  1000.00   1.831 
 FE-59    5166.25  1291.60        75.       -24.    -0.013    84.41   1.843s
 TL-210   5251.92  1313.00        27.         1.     0.001   884.59   1.858s
 CO-60    5329.96  1332.50        22.         4.     0.002   266.86   1.871s
 AG-110M  5537.26  1384.30        32.        15.     0.008    89.53   1.907 
 EU-152   5632.13  1408.00        32.        43.     0.024    33.57   1.923 
 K-40     5842.32  1460.52         3.       216.     0.120     6.91   1.449s
 La-140   6385.44  1596.21        57.       -18.    -0.010    83.49   2.044s
 SB-124   6764.81  1690.98        17.         3.     0.002   327.45   2.102s
 BI-214   7059.29  1764.55         3.       258.     0.143     6.32   2.397 
 Co-56    7086.53  1771.35       293.       -13.    -0.007   189.00   2.149s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -8.7828E-01                                      5.31E+01             
                           477.60-8.783E-01 ?(  2.372E+01 7.93E+02 1.05E+01 G  
 
NA-22    C  -1.4197E+00                                      9.50E+02             
                          1274.53-1.420E+00 ?(  2.772E+00 9.14E+01 9.99E+01 G  
 
K-40     N   1.6343E+02                                      4.66E+11             
                          1460.83 1.634E+02  (P 8.253E+00 6.91E+00 1.07E+01 G  
 
Sc-46    F   5.3737E-02                                      8.38E+01             
                           889.28 5.374E-02 %(  3.430E+00 1.86E+03 1.00E+02 G  
                          1120.55 0.000E+00 -   6.322E+00 1.00E+03 1.00E+02 G  
 
CR-51    F  -7.5777E+00                                      2.77E+01             
                           320.08-7.578E+00 ?(P 2.521E+01 6.66E+01 9.94E+00 G  

                                 (Page 10 of 21)

Page 205 of 860



      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:41 PMPage  9
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184265.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
MN-54    C   2.7228E-01                                      3.12E+02             
                           834.85 2.723E-01 ?(  1.991E+00 3.13E+02 1.00E+02 G  
 
FE-59    F  -3.3920E-01                                      4.45E+01             
                          1099.25-3.392E-01 ?(  4.388E+00 5.71E+02 5.65E+01 G  
                          1291.60-4.049E+00 +   7.257E+00 8.44E+01 4.32E+01 G  
 
Co-56    C   4.6292E+00                                      7.73E+01             
                           846.77-2.080E-01 &(P 2.155E+00 3.70E+02 9.99E+01 G  
                          1238.28 1.195E+01  (P 3.546E+00 1.63E+01 6.61E+01 G  
                          1037.84-3.450E+00 +   1.674E+01 2.16E+02 1.41E+01 G  
                          1771.35-7.931E+00 +   5.052E+01 1.89E+02 1.55E+01  A 
 
CO-57    C  -5.2919E+00                                      2.72E+02             
                           122.06 8.692E-02 }   1.915E+00 4.39E+02 8.56E+01 G  
                           136.47-5.292E+00 ?(  2.334E+01 1.33E+02 1.07E+01 G  
 
CO-58    C  -7.7679E-01                                      7.09E+01             
                           810.78-7.768E-01 &(  2.924E+00 1.12E+02 9.95E+01 G  
 
CO-60    F   3.0161E-01                                      1.93E+03             
                          1332.50 3.016E-01 ?(P 1.838E+00 2.67E+02 1.00E+02 G  
                          1173.24-1.764E+00 & P 3.169E+00 7.95E+01 9.99E+01 G  
 
NB-94    I   7.8218E-01                                      7.41E+06             
                           702.63 7.822E-01 *(P 1.770E+00 9.53E+01 9.79E+01 G  
                           871.10-6.523E-01 -   2.136E+00 1.42E+02 9.99E+01 G  
 
ZR-95    I   1.2759E-02                                      6.40E+01             
                           756.73 1.276E-02 %(P 3.701E+00 1.19E+04 5.45E+01 G  
                           724.20 0.000E+00 -   5.691E+00 1.00E+03 4.42E+01 G  
 
RU-103   I  -3.4195E-01                                      3.93E+01             
                           497.05-3.419E-01 &(P 1.992E+00 3.85E+01 9.09E+01 G  
                           610.30-1.459E+01 -   1.441E+02 2.97E+02 5.75E+00 GA 
 
RH-106   I   7.3237E-01                                      3.74E+02             
                           621.92-8.645E+00 &(  8.336E+01 2.90E+02 9.93E+00 G  
                          1050.36 6.042E+01 ?(  1.387E+02 6.92E+01 1.56E+00 G  
                           511.86 2.259E+01 ? P 9.071E+00 1.45E+01 2.00E+01 GA 
 
AG-108M  C   7.0980E-01                                      1.53E+05             
                           433.94 7.098E-01 &(  1.696E+00 9.34E+01 9.05E+01 G  
                           722.94 0.000E+00 -   2.762E+00 1.00E+03 9.08E+01 G  
                           614.28-9.410E-01 +   9.222E+00 2.94E+02 8.98E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:41 PMPage 10
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184265.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-110M  F   1.2633E+00                                      2.50E+02             
                           884.68 0.000E+00 ?(  4.633E+00 1.00E+03 7.27E+01 G  
                           657.76-1.036E+00 +   3.062E+00 8.86E+01 9.46E+01 G  
                           937.49-2.966E+00 +   1.058E+01 1.06E+02 3.44E+01 G  
                          1384.30 4.770E+00 ?(  9.245E+00 8.95E+01 2.43E+01 G  
                           763.94 1.561E+00 &(  1.563E+01 2.95E+02 2.23E+01 G  
 
SN-113   F   1.1605E+00                                      1.15E+02             
                           391.69 1.161E+00 ?(  4.342E+00 1.12E+02 6.40E+01 G  
 
SB-124   F   7.5301E-01                                      6.02E+01             
                           602.73 8.408E-01 ?(  7.882E+00 2.81E+02 9.83E+01 G  
                          1690.98 5.726E-01 ?(  4.184E+00 3.27E+02 4.78E+01 G  
                           722.79 4.202E-01 %   2.312E+01 1.59E+03 1.08E+01 G  
 
SB-125   I   2.8351E+00                                      1.01E+03             
                           427.88 2.109E+00 ?(P 5.844E+00 1.08E+02 2.96E+01 G  
                           600.50 4.512E+00 ?(P 4.298E+01 2.86E+02 1.79E+01 G  
                           635.89-4.468E+00 +   1.630E+01 1.08E+02 1.13E+01 G  
                           463.37 2.027E+00 &(  2.417E+01 3.52E+02 1.05E+01 G  
 
I-131    I   1.1979E+00                                      8.02E+00             
                           364.48 2.365E-01 &(  2.102E+00 3.44E+02 8.17E+01 G  
                           284.30 8.483E+00 &(  2.716E+01 1.26E+02 6.14E+00 G  
                           636.97 5.914E+00 &(  2.718E+01 1.35E+02 7.17E+00 G  
 
Gd-153   F   1.8599E+00                                      2.42E+02             
                            97.50 1.661E+00 &(  5.792E+00 1.05E+02 3.00E+01 G  
                           103.20 2.134E+00 ?(  8.598E+00 1.21E+02 2.18E+01 G  
 
Ga-68    C   2.0044E+01                                      4.71E-02             
                          1077.40 2.004E+01 ?(  7.566E+01 1.67E+02 3.30E+00 G  
 
Tc-99m   I  -6.2893E-01                                      2.51E-01             
                           140.51-6.289E-01 ?(  2.659E+00 1.27E+02 8.93E+01 G  
 
BA-133   F   1.1291E+00                                      3.85E+03             
                           356.00 1.129E+00 ?(  9.523E+00 2.54E+02 6.20E+01 G  
                           302.85-3.648E+00 +   2.770E+01 2.28E+02 1.83E+01 G  
                           383.84-8.208E+00 & P 3.090E+01 5.78E+01 8.94E+00 GA 
                            80.99 1.036E+00   P 4.577E+00 1.32E+02 3.41E+01 GA 
 
CS-134   I  -6.4733E-01                                      7.54E+02             
                           795.87-1.397E+00 ?(  3.859E+00 8.30E+01 8.55E+01 G  
                           604.71 8.497E-01 +   8.002E+00 2.83E+02 9.76E+01 G  
                           569.32-4.227E+00 +   1.323E+01 9.34E+01 1.54E+01 G  
                           801.95-1.611E+01 +   4.805E+01 8.96E+01 8.69E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:41 PMPage 11
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184265.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           563.24 7.028E+00 ?(P 1.681E+01 9.64E+01 8.35E+00 G  
 
CS-137   I  -5.3190E-01                                      1.10E+04             
                           661.66-5.319E-01 ?(  3.561E+00 1.98E+02 8.52E+01 G  
 
CE-139   F  -1.6126E-01                                      1.38E+02             
                           165.85-1.613E-01 &(  2.842E+00 5.27E+02 7.99E+01 G  
 
Ba-140   I  -3.9128E+00                                      1.28E+01             
                           537.26-3.913E+00  (P 8.841E+00 7.15E+01 2.44E+01 G  
                           162.66-9.039E+00 +   3.749E+01 1.25E+02 6.22E+00 G  
                           304.85-1.079E+01 +   1.182E+02 3.29E+02 4.29E+00 G  
 
La-140   I  -1.6297E+00                                      1.28E+01             
                          1596.21-1.630E+00 ?(P 3.450E+00 8.35E+01 9.54E+01 G  
                           487.02-2.253E-01 + P 4.212E+00 7.30E+02 4.55E+01 G  
                           328.76 2.394E-01 &   9.660E+00 1.19E+03 2.03E+01 G  
                           815.77 0.000E+00 +   1.319E+01 1.00E+03 2.33E+01 G  
 
CE-141   I   6.4409E-01                                      3.25E+01             
                           145.44 6.441E-01 ?(P 4.821E+00 2.25E+02 4.82E+01 G  
 
CE-144   I  -4.9205E+00                                      2.85E+02             
                           133.54-4.920E+00 &(  2.197E+01 1.34E+02 1.11E+01 G  
 
PM-144   C  -2.4738E-01                                      3.63E+02             
                           696.54-2.474E-01 ?(P 2.006E+00 7.32E+02 9.90E+01 G  
                           618.06-8.797E-01 + P 8.358E+00 1.87E+02 9.91E+01 G  
 
EU-152   F   1.0541E+00                                      4.94E+03             
                           121.78 0.000E+00 }   5.922E+00 2.60E+03 2.86E+01 G  
                           344.29-2.752E+00 &(  1.159E+01 1.26E+02 2.65E+01 G  
                          1112.07-6.302E-01 %   4.612E+01 2.16E+03 1.36E+01 G  
                           778.92-2.486E-01 %   1.455E+01 2.39E+03 1.29E+01 G  
                           964.11 7.236E+00  (  2.532E+01 1.04E+02 1.46E+01 G  
                           244.69 2.448E+00 ?(  5.486E+01 6.72E+02 7.58E+00 G  
                          1408.00 1.604E+01     1.084E+01 3.36E+01 2.10E+01 GA 
 
EU-154   I   2.0472E+00                                      3.14E+03             
                           123.10 1.192E+00 &(  4.112E+00 1.04E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   9.012E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 -   1.241E+01 1.00E+03 2.02E+01 G  
                           873.23 4.890E+00  (  1.896E+01 1.14E+02 1.23E+01 G  
                          1004.77-7.231E+00 +   2.021E+01 8.38E+01 1.80E+01 G  
                           996.33-1.131E+01 +   3.059E+01 8.11E+01 1.06E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:41 PMPage 12
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184265.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I   1.1088E+00                                      1.81E+03             
                           105.31 0.000E+00 *(  9.006E+00 1.00E+03 2.12E+01 G  
                            86.54 1.875E+00 &(  1.701E+01 2.74E+02 3.07E+01 G  
 
HF-181   F   2.3803E-01                                      4.24E+01             
                           482.00 2.380E-01 ?(  3.062E+00 3.79E+02 8.05E+01 G  
                           133.02-1.258E+00 +   5.547E+00 1.33E+02 4.33E+01 G  
                           345.83-8.987E-01 &   1.999E+01 6.61E+02 1.51E+01 G  
                           136.30-9.656E+00 +   4.203E+01 1.31E+02 5.85E+00 G  
 
Ta-182   F  -3.3363E+00                                      1.14E+02             
                          1121.30-3.336E+00 ?(  1.843E+01 1.65E+02 3.49E+01 G  
                          1221.41-2.064E+00 +   9.029E+00 2.00E+02 2.70E+01 G  
                          1189.05 1.262E+00 +   1.429E+01 4.95E+02 1.62E+01 G  
 
Hg-203   F   7.3644E-01                                      4.66E+01             
                           279.20 7.364E-01 ?(  2.407E+00 9.81E+01 8.15E+01 G  
 
TL-208   N   8.3031E+00                                      6.98E+02             
                           583.02 8.197E+00  (P 1.921E+00 1.21E+01 8.45E+01 G  
                           277.28 9.723E+00  (P 2.699E+01 8.35E+01 6.31E+00 G  
                           860.56 1.477E+01 + P 1.529E+01 4.66E+01 1.24E+01 G  
 
PM-146   C   8.1913E-01                                      2.02E+03             
                           453.88 8.191E-01 *(  2.507E+00 1.24E+02 6.50E+01 G  
                           747.16-2.591E+00 + P 6.332E+00 8.74E+01 3.40E+01 G  
                           735.72-1.365E-01 %   7.988E+00 2.39E+03 2.25E+01 G  
 
Y-88     F  -5.1935E-02                                      1.07E+02             
                          1836.06-5.194E-02 %(P 2.242E+00 3.09E+03 9.92E+01 G  
                           898.04-1.094E+00 + P 2.697E+00 8.65E+01 9.37E+01 G  
 
Cd-113m     -9.2129E+03                                      5.33E+03             
                           263.70-9.213E+03 &(  3.134E+04 1.02E+02 6.00E-03   K
 
Cf-251   T  -3.6425E+00                                      3.28E+05             
                           176.60-3.643E+00 ?(  1.034E+01 1.07E+02 1.70E+01 G  
                           227.00-4.246E+00 +   2.590E+01 2.27E+02 6.30E+00 GA 
 
Cf-249   T   1.6801E+00                                      1.28E+05             
                           387.95 1.125E+00 ?(  4.122E+00 1.10E+02 6.60E+01 G  
                           333.44 4.044E+00 &(  1.043E+01 1.01E+02 1.55E+01 G  
 
Sn-126       6.9644E+00                                      3.65E+07             
                            87.57 6.964E+00 }   1.352E+01 1.96E+01 3.75E+01 GA 
                            64.28 6.964E+00 ?(  2.959E+01 1.28E+02 9.70E+00 G  
                            86.94 6.964E+00 }   5.697E+01 8.53E+01 9.04E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:41 PMPage 13
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184265.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-210   N   1.0978E+02                                      8.14E+03             
                            46.54 1.098E+02 *(P 5.311E+01 1.92E+01 4.25E+00 G  
 
PB-212   N   2.1633E+01                                      6.98E+02             
                           238.63 2.163E+01  (P 3.374E+00 6.41E+00 4.33E+01 G  
                           300.03 6.363E+01 + P 3.571E+01 2.28E+01 3.28E+00 GA 
 
PB-214   N   1.3186E+02                                      5.84E+05             
                           351.93 1.318E+02  (P 5.134E+00 2.54E+00 3.76E+01 G  
                           295.09 1.320E+02  (P 8.545E+00 4.13E+00 1.93E+01 G  
                           242.00 9.427E+01 -   2.976E+01 1.07E+01 7.43E+00 GA 
 
BI-207   C  -1.2791E+00                                      1.18E+04             
                          1063.66-1.279E+00 ?(P 3.247E+00 1.26E+01 7.45E+01 G  
                           569.70 1.920E-02 %   2.076E+00 3.12E+03 9.77E+01 G  
 
BI-212   N  -9.6244E-01                                      6.98E+02             
                           727.17-9.624E-01 &(P 3.383E+01 1.04E+03 7.55E+00 G  
                           785.42 1.477E+02   P 1.277E+02 3.82E+01 1.28E+00 GA 
 
U-235    N   1.3258E+01                                      2.57E+11             
                           143.79 1.326E+01  (  1.041E+01 2.91E+01 1.10E+01 G  
                           205.33 4.244E+00 & P 3.300E+01 2.90E+02 5.01E+00 G  
                           163.38-1.132E+01 - P 4.471E+01 5.89E+01 5.08E+00 G  
                           185.72 1.942E+01 *   3.201E+00 8.28E+00 5.40E+01 GA 
 
BI-214   N   1.2734E+02                                      5.84E+05             
                           609.31 1.273E+02  (P 3.877E+00 2.74E+00 4.61E+01 G  
                          1120.29 1.490E+02 + P 8.693E+00 5.99E+00 1.51E+01 G  
                          1764.49 1.580E+02 + P 6.985E+00 6.32E+00 1.54E+01 G  
 
BI-210M  T  -1.3498E+00                                      1.10E+09             
                           265.83-1.350E+00 ?(  4.324E+00 9.63E+01 5.00E+01 G  
                           304.90 0.000E+00 +   1.803E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   2.9769E+01                                      2.10E+03             
                           911.07 2.817E+01  (P 4.996E+00 1.12E+01 2.90E+01 G  
                           968.97 2.923E+01  (P 7.315E+00 1.44E+01 1.75E+01 G  
                           338.32 3.442E+01  (P 1.240E+01 1.77E+01 1.20E+01 G  
                            93.35 1.053E+01 -   9.106E+01 2.61E+02 5.56E+00 XA 
 
TH-227   N   3.5937E+00                                      7.95E+03             
                           256.24-6.007E+00  (  2.607E+01 1.62E+02 7.00E+00 G  
                           235.97 5.053E+00 &(  3.202E+01 1.91E+02 1.23E+01 G  
                            50.14 9.751E+00  (  4.224E+01 1.30E+02 8.00E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:41 PMPage 14
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184265.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-229   N   1.1995E+01                                      2.68E+06             
                           193.51 1.199E+01 &(P 3.766E+01 1.18E+02 4.40E+00 G  
                           210.85-2.331E+01 +   6.378E+01 1.03E+02 2.99E+00 G  
 
TH-234   N   8.1146E+01                                      1.63E+12             
                            92.59 8.115E+01  (P 2.682E+01 1.12E+01 5.58E+00 G  
                            63.29 1.121E+02 + P 4.775E+01 1.41E+01 3.81E+00 G  
 
PA-231   N  -2.3202E+01                                      1.20E+07             
                           302.65-2.320E+01 *(  1.774E+02 2.30E+02 2.88E+00 G  
                           300.07-2.691E+01 +   2.089E+02 2.33E+02 2.46E+00 G  
 
PA-233   C  -8.5579E-03                                      7.82E+08             
                           312.01-8.558E-03 %(P 1.428E+01 1.59E+04 3.60E+01 G  
                           300.18-1.068E+01 &   8.238E+01 2.32E+02 6.20E+00 G  
 
PA-234   N  -3.0073E+00                                      1.63E+12             
                           131.29-3.007E+00  (  1.311E+01 1.31E+02 1.80E+01 G  
                           946.02-1.406E+00 +   1.703E+01 5.17E+02 1.34E+01 G  
                           569.47-6.862E-01 %   2.415E+01 1.02E+03 8.20E+00 G  
                           883.24 0.000E+00 +   3.503E+01 1.00E+03 9.60E+00 G  
                           880.53-1.288E+01 +   5.353E+01 1.23E+02 6.00E+00 GA 
 
PA-234M  N   1.6752E+02                                      1.63E+12             
                          1001.00 1.362E+02 ?(P 3.719E+02 8.19E+01 8.37E-01 G  
                           766.41 2.568E+02 &(  1.166E+03 1.35E+02 2.94E-01 G  
 
AM-241   T   5.4526E+00                                      1.58E+05             
                            59.54 5.453E+00 *(  6.423E+00 4.27E+01 3.59E+01 G  
 
Np-237   F   3.3335E+00                                      2.14E+06             
                                                            Derived Ave Activity  
                            86.49 3.334E+00 }(  3.976E+01 3.60E+02 1.31E+01 G  
 
Ir-192   F   1.4965E-01                                      7.40E+01             
                           316.49-2.530E-01 *(  2.660E+00 3.12E+02 8.70E+01 G  
                           468.06 8.269E-01 ?(  4.753E+00 1.70E+02 5.18E+01 G  
                           308.44 0.000E+00 -   1.604E+01 1.00E+03 3.18E+01 G  
 
Cs-136   F  -4.4370E-01                                      1.30E+01             
                           818.50-4.437E-01 ?(  3.213E+00 2.13E+02 1.00E+02 G  
                          1048.07-2.304E-01 +   2.980E+00 3.70E+02 8.00E+01 G  
                           340.57-1.422E+00 +   6.244E+00 1.32E+02 4.69E+01 G  
 
Np-239   T  -1.9814E+00                                      2.36E+00             
                           103.70 4.683E-01 +   7.937E+00 5.06E+02 2.40E+01 X  
                           106.13-1.981E+00  (  8.441E+00 1.28E+02 2.27E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:41 PMPage 15
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184265.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                            99.50-2.801E-01 &   1.210E+01 1.29E+03 1.50E+01 X  
 
Nd-147      -5.7310E+00                                      1.11E+01             
                           531.00-5.731E+00 &(  1.490E+01 1.06E+02 1.30E+01 G  
                            91.10 2.139E+00 +   1.816E+01 2.56E+02 2.83E+01 G  
 
TL-210   N  -1.0130E+00                                      5.84E+05             
                           799.60-1.013E+00 ?(  3.546E+00 1.05E+02 9.90E+01 G  
                           296.00-8.259E-01 +   6.476E+00 2.36E+02 7.90E+01 G  
                          1313.00 4.695E-01 +   9.427E+00 8.85E+02 2.10E+01 GA 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       977.        34.     0.019   130.20   9.751E+00   
 AM-241      59.54       714.       108.     0.060    42.74   5.453E+00   
 EU-155      86.54      6959.        43.     0.024   273.95   1.875E+00   
 Nd-147      91.10      7038.        46.     0.026   256.33   2.139E+00   
 Gd-153      97.50       817.        39.     0.022   104.94   1.661E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:41 PMPage 16
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184265.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Gd-153     103.20       975.        37.     0.020   121.18   2.134E+00   
 Np-239     103.70      1008.         9.     0.005   506.16   4.683E-01   
 Np-239     106.13      1026.       -36.    -0.020   128.09  -1.981E+00   
 PA-234     131.29      1491.       -42.    -0.023   131.20  -3.007E+00   
 HF-181     133.02      1533.       -42.    -0.023   132.76  -1.258E+00   
 CE-144     133.54      1575.       -42.    -0.023   134.46  -4.920E+00   
 HF-181     136.30      1579.       -43.    -0.024   131.08  -9.656E+00   
 Tc-99m     140.51      1350.       -41.    -0.023   127.28  -6.289E-01   
 CE-141     145.44      1328.        23.     0.013   224.56   6.441E-01  P
 Ba-140     162.66      1164.       -39.    -0.022   124.77  -9.039E+00   
 CE-139     165.85      1114.        -9.    -0.005   526.65  -1.613E-01   
 Cf-251     176.60       600.       -41.    -0.023   107.07  -3.643E+00   
 TH-229     193.51       460.        33.     0.018   118.03   1.199E+01  P
 TH-229     210.85       537.       -40.    -0.022   103.13  -2.331E+01   
 Cf-251     227.00       347.       -15.    -0.008   227.41  -4.246E+00   
 TH-227     235.97      1971.        33.     0.018   190.61   5.053E+00   
 TH-227     256.24       360.       -21.    -0.012   162.25  -6.007E+00   
 Cd-113m    263.70       366.       -27.    -0.015   102.04  -9.213E+03   
 BI-210M    265.83       481.       -33.    -0.018    96.30  -1.350E+00   
 I-131      284.30       253.        24.     0.013   125.66   8.483E+00   
 TL-210     296.00      2346.       -29.    -0.016   235.86  -8.259E-01   
 PA-231     300.07      2317.       -29.    -0.016   233.49  -2.691E+01   
 PA-233     300.18      2288.       -29.    -0.016   231.96  -1.068E+01   
 PA-231     302.65      2259.       -29.    -0.016   229.92  -2.320E+01   
 Ba-140     304.85      2200.       -20.    -0.011   329.19  -1.079E+01   
 Ir-192     316.49       419.        -9.    -0.005   312.01  -2.530E-01   
 CR-51      320.08       485.       -32.    -0.018    66.63  -7.578E+00  P
 Cs-136     340.57       604.       -27.    -0.015   131.56  -1.422E+00   
 HF-181     345.83       624.        -5.    -0.003   661.16  -8.987E-01   
 I-131      364.48       180.         7.     0.004   343.94   2.365E-01   
 SB-125     427.88       140.        21.     0.012   108.17   2.109E+00  P
 AG-108M    433.94       106.        21.     0.012    93.35   7.098E-01   
 PM-146     453.88       112.        17.     0.009   124.27   8.191E-01   
 SB-125     463.37       271.         7.     0.004   351.57   2.027E+00   
 Ir-192     468.06       252.        13.     0.007   170.48   8.269E-01   
 BE-7       477.60       251.        -3.    -0.002   792.74  -8.783E-01   
 HF-181     482.00       241.         6.     0.003   378.50   2.380E-01   
 La-140     487.02       140.        -3.    -0.002   730.00  -2.253E-01  P
 RU-103     497.05       120.        -9.    -0.005    38.53  -3.419E-01  P
 RH-106     511.86       115.       131.     0.073    14.52   2.259E+01  P
 Nd-147     531.00       124.       -21.    -0.012   106.09  -5.731E+00   
 Ba-140     537.26       152.       -27.    -0.015    71.52  -3.913E+00  P
 CS-134     563.24        57.        16.     0.009    96.45   7.028E+00  P
 CS-134     569.32       122.       -17.    -0.010    93.38  -4.227E+00   
 SB-125     600.50      1723.        21.     0.011   285.95   4.512E+00  P
 SB-124     602.73      1744.        21.     0.012   281.45   8.408E-01   
 CS-134     604.71      1765.        21.     0.012   282.74   8.497E-01   
 RU-103     610.30      1960.       -21.    -0.012   296.75  -1.459E+01   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:41 PMPage 17
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184265.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-108M    614.28      1939.       -21.    -0.012   294.34  -9.410E-01   
 PM-144     618.06      1918.       -22.    -0.012   186.65  -8.797E-01  P
 RH-106     621.92      1896.       -21.    -0.012   289.58  -8.645E+00   
 SB-125     635.89        82.       -12.    -0.007   107.87  -4.468E+00   
 I-131      636.97        92.        10.     0.006   135.14   5.914E+00   
 AG-110M    657.76       201.       -23.    -0.013    88.63  -1.036E+00   
 CS-137     661.66       219.       -11.    -0.006   197.85  -5.319E-01   
 PM-144     696.54        83.        -6.    -0.003   731.62  -2.474E-01  P
 NB-94      702.63        61.        17.     0.010    95.33   7.822E-01  P
 PM-146     747.16        87.       -19.    -0.010    87.40  -2.591E+00  P
 AG-110M    763.94       230.         7.     0.004   295.05   1.561E+00   
 BI-212     785.42        44.        39.     0.022    38.22   1.477E+02  P
 CS-134     795.87       192.       -24.    -0.014    82.99  -1.397E+00   
 TL-210     799.60       216.       -20.    -0.011   104.57  -1.013E+00   
 CS-134     801.95       308.       -28.    -0.016    89.59  -1.611E+01   
 CO-58      810.77       142.       -16.    -0.009   111.84  -7.768E-01   
 Cs-136     818.50       173.        -9.    -0.005   213.15  -4.437E-01   
 MN-54      834.85        61.         5.     0.003   312.81   2.723E-01   
 NB-94      871.10        65.       -12.    -0.007   141.91  -6.523E-01   
 PA-234     880.53       152.       -14.    -0.008   123.27  -1.288E+01   
 Y-88       898.04        89.       -19.    -0.011    86.49  -1.094E+00  P
 AG-110M    937.49       178.       -18.    -0.010   106.31  -2.966E+00   
 PA-234     946.02        65.        -3.    -0.002   517.30  -1.406E+00   
 Cs-136    1048.07        60.        -3.    -0.002   369.68  -2.304E-01   
 RH-106    1050.36        48.        15.     0.009    69.20   6.042E+01   
 BI-207    1063.66        60.       -15.    -0.009    12.60  -1.279E+00  P
 Ga-68     1077.40        45.         9.     0.005   167.22   2.004E+01   
 FE-59     1099.25        60.        -3.    -0.002   570.57  -3.392E-01   
 Ta-182    1121.30       428.       -18.    -0.010   164.76  -3.336E+00   
 CO-60     1173.24        90.       -26.    -0.015    79.54  -1.764E+00  P
 Ta-182    1189.05        45.         3.     0.002   494.97   1.262E+00   
 Ta-182    1221.41        48.        -8.    -0.004   200.00  -2.064E+00   
 NA-22     1274.53        59.       -20.    -0.011    91.35  -1.420E+00   
 FE-59     1291.60        75.       -24.    -0.013    84.41  -4.049E+00   
 TL-210    1313.00        27.         1.     0.001   884.59   4.695E-01   
 CO-60     1332.50        22.         4.     0.002   266.86   3.016E-01  P
 AG-110M   1384.30        32.        15.     0.008    89.53   4.770E+00   
 La-140    1596.21        57.       -18.    -0.010    83.49  -1.630E+00  P
 SB-124    1690.98        17.         3.     0.002   327.45   5.726E-01   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:41 PMPage 18
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184265.An1            
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -8.7827E-01   -8.7828E-01    7.927E+02%                2.37E+01
 NA-22  #A   -1.4197E+00   -1.4197E+00    9.135E+01%                2.77E+00
 K-40         1.6343E+02    1.6343E+02    6.908E+00%                8.25E+00
 Sc-46  #A    5.3737E-02    5.3737E-02    1.857E+03%                3.43E+00
 CR-51  #A   -7.5776E+00   -7.5777E+00    6.663E+01%                2.52E+01
 MN-54  #A    2.7227E-01    2.7228E-01    3.128E+02%                1.99E+00
 FE-59  #A   -3.3920E-01   -3.3920E-01    5.706E+02%                4.39E+00
 Co-56  #C    4.6292E+00    4.6292E+00    1.629E+01%                2.15E+00
 CO-57  #A   -5.2919E+00   -5.2919E+00    1.328E+02%                2.33E+01
 CO-58  #A   -7.7679E-01   -7.7679E-01    1.118E+02%                2.92E+00
 CO-60  #A    3.0161E-01    3.0161E-01    2.669E+02%                1.84E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.24E+01
 NB-94  #A    7.8218E-01    7.8218E-01    9.533E+01%                1.77E+00
 ZR-95  #A    1.2759E-02    1.2759E-02    1.190E+04%                3.70E+00
 NB-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.55E+00
 RU-103 #A   -3.4195E-01   -3.4195E-01    3.853E+01%                1.99E+00
 RH-106 #A    7.3237E-01    7.3237E-01    6.920E+01%                8.34E+01
 AG-108M#A    7.0980E-01    7.0980E-01    9.335E+01%                1.70E+00
 AG-110M#A    1.2633E+00    1.2633E+00    8.953E+01%                4.63E+00
 SN-113 #A    1.1605E+00    1.1605E+00    1.121E+02%                4.34E+00
 SB-124 #A    7.5300E-01    7.5301E-01    2.159E+02%                7.88E+00
 SB-125 #A    2.8351E+00    2.8351E+00    1.082E+02%                5.84E+00
 I-131  #A    1.1979E+00    1.1979E+00    1.257E+02%                2.10E+00
 Gd-153 #A    1.8599E+00    1.8599E+00    8.015E+01%                5.79E+00
 Ga-68  #A    1.9905E+01    2.0044E+01    1.672E+02%                7.57E+01
 Tc-99m #A   -6.2811E-01   -6.2893E-01    1.273E+02%                2.66E+00
 BA-133  A    1.1291E+00    1.1291E+00    2.537E+02%                9.52E+00
 CS-134 #A   -6.4733E-01   -6.4733E-01    6.362E+01%                3.86E+00
 CS-137 #A   -5.3190E-01   -5.3190E-01    1.978E+02%                3.56E+00
 CE-139 #A   -1.6126E-01   -1.6126E-01    5.267E+02%                2.84E+00
 Ba-140 #A   -3.9127E+00   -3.9128E+00    7.152E+01%                8.84E+00
 La-140 #A   -1.6297E+00   -1.6297E+00    8.349E+01%                3.45E+00
 CE-141 #A    6.4409E-01    6.4409E-01    2.246E+02%                4.82E+00
 CE-144 #A   -4.9205E+00   -4.9205E+00    1.345E+02%                2.20E+01
 PM-144 #A   -2.4738E-01   -2.4738E-01    7.316E+02%                2.01E+00
 EU-152  A    1.0541E+00    1.0541E+00    1.044E+02%                1.16E+01
 EU-154  A    2.0472E+00    2.0472E+00    7.722E+01%                4.11E+00
 EU-155 #A    1.1088E+00    1.1088E+00    2.740E+02%                9.01E+00
 HF-181 #A    2.3803E-01    2.3803E-01    3.785E+02%                3.06E+00
 Ta-182 #A   -3.3362E+00   -3.3363E+00    1.648E+02%                1.84E+01
 Hg-203 #A    7.3643E-01    7.3644E-01    9.809E+01%                2.41E+00
 TL-208       8.3031E+00    8.3031E+00    1.207E+01%                1.92E+00
 PM-146 #A    8.1913E-01    8.1913E-01    1.243E+02%                2.51E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 4:20:41 PMPage 19
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184265.An1            
                                                                                 
 Y-88   #A   -5.1935E-02   -5.1935E-02    3.092E+03%                2.24E+00
 Cd-113m#A   -9.2129E+03   -9.2129E+03    1.020E+02%                3.13E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.34E+02
 Cf-251 #A   -3.6425E+00   -3.6425E+00    1.071E+02%                1.03E+01
 Cf-249  A    1.6801E+00    1.6801E+00    7.469E+01%                4.12E+00
 Sn-126 #A    6.9644E+00    6.9644E+00    1.279E+02%                2.96E+01
 PB-210 #     1.0978E+02    1.0978E+02    1.922E+01%                5.31E+01
 PB-212       2.1633E+01    2.1633E+01    6.414E+00%                3.37E+00
 PB-214       1.3186E+02    1.3186E+02    2.424E+00%                5.13E+00
 BI-207 #A   -1.2791E+00   -1.2791E+00    1.260E+01%                3.25E+00
 BI-212 #A   -9.6244E-01   -9.6244E-01    1.036E+03%                3.38E+01
 U-235  #     1.3258E+01    1.3258E+01    2.910E+01%                1.04E+01
 BI-214       1.2734E+02    1.2734E+02    2.740E+00%                3.88E+00
 BI-210M#A   -1.3498E+00   -1.3498E+00    9.630E+01%                4.32E+00
 AC-228       2.9769E+01    2.9769E+01    8.480E+00%                5.00E+00
 TH-227 #A    3.5937E+00    3.5937E+00    9.405E+01%                2.61E+01
 TH-229 #A    1.1995E+01    1.1995E+01    1.180E+02%                3.77E+01
 TH-234 #     8.1146E+01    8.1146E+01    1.117E+01%                2.68E+01
 PA-231 #A   -2.3202E+01   -2.3202E+01    2.299E+02%                1.77E+02
 PA-233 #A   -8.5579E-03   -8.5579E-03    1.595E+04%                1.43E+01
 PA-234 #A   -3.0073E+00   -3.0073E+00    1.312E+02%                1.31E+01
 PA-234M#A    1.6752E+02    1.6752E+02    7.896E+01%                3.72E+02
 AM-241 #A    5.4526E+00    5.4526E+00    4.274E+01%                6.42E+00
 Np-237 #A    3.3335E+00    3.3335E+00    3.599E+02%                3.98E+01
 Ir-192 #A    1.4965E-01    1.4965E-01    1.705E+02%                2.66E+00
 Cs-136 #A   -4.4369E-01   -4.4370E-01    2.131E+02%                3.21E+00
 Np-239 #A   -1.9811E+00   -1.9814E+00    1.281E+02%                8.44E+00
 Nd-147 #A   -5.7308E+00   -5.7310E+00    1.061E+02%                1.49E+01
 TL-210 #A   -1.0130E+00   -1.0130E+00    1.046E+02%                3.55E+00
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                6.09E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.5 keV)     6.865E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.5 keV) 6.8651105E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 17_Gamma_20183719
-----------------------------------------------------------------------------                      
   Sample Description: 402938_Gamma_160-31847-A-233-B 
             Detector: Detector #17       
             Batch ID: 402938                 
    Work Order Number: Gamma   
           Lot Number: 160-31847-A-233-B
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2018 15:50       Live Time: 1800   sec
     Acquisition Time: 12/18/2018 15:50:33    Real Time: 1818   sec
        Analysis Time: 12/19/2018 12:14       Dead Time: 0.98   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 17_Soil_TunaCan.Clb
  Efficiency Cal Desc: 17_TunaCan_90099_032612
  Efficiency Cal Date: 4/12/2012 09:28
      Energy Cal Date: 2/29/2012 10:33                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 17_2018-11-22_1628.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -4.695E+00           95.2     4.469E+00    4.476E+00    1.500E+01
NA-22     -2.111E-01          203.5     4.295E-01    4.296E-01    1.535E+00
K-40       1.221E+02            7.6     9.274E+00    1.118E+01    9.253E+00
Sc-46     -7.655E-01           90.8     6.951E-01    6.962E-01    2.332E+00
CR-51      3.793E+00          106.6     4.043E+00    4.048E+00    1.358E+01
MN-54      5.306E-01          101.6     5.393E-01    5.400E-01    1.262E+00
FE-59      5.111E-01          147.2     7.525E-01    7.529E-01    2.612E+00
Co-56      5.096E-01           90.5     4.614E-01    4.621E-01    1.365E+00
CO-57     -4.486E-01          108.7     4.875E-01    4.880E-01    1.624E+00
CO-58      7.379E-01           45.0     3.319E-01    3.340E-01    1.034E+00
CO-60      7.566E-02          652.2     4.934E-01    4.934E-01    1.183E+00
ZN-65      0.000E+00         1.#INF     5.972E-01    5.972E-01    6.617E+00
NB-94      4.931E-01           66.6     3.282E-01    3.292E-01    1.310E+00
ZR-95      2.084E-01          577.8     1.204E+00    1.204E+00    2.945E+00
NB-95     -1.085E+00           73.6     7.982E-01    8.002E-01    2.649E+00
RU-103     4.257E-01           98.9     4.212E-01    4.218E-01    1.053E+00
RH-106     5.017E+00          234.2     1.175E+01    1.175E+01    3.946E+01
AG-108M   -1.162E-01          826.4     9.599E-01    9.599E-01    1.302E+00
AG-110M    3.210E-01          237.4     7.621E-01    7.623E-01    2.644E+00
SN-113    -2.168E-02         5814.9     1.261E+00    1.261E+00    2.692E+00
SB-124     4.481E-01          129.3     5.793E-01    5.797E-01    4.233E+00
SB-125     2.876E+00           28.1     8.088E-01    8.220E-01    4.309E+00
I-131     -4.063E-01           98.9     4.019E-01    4.024E-01    1.553E+00
Gd-153    -1.212E+00          156.0     1.891E+00    1.892E+00    6.303E+00
Ga-68     -1.773E+01          148.3     2.630E+01    2.632E+01    5.966E+01
Tc-99m    -4.430E-01          127.6     5.652E-01    5.657E-01    1.884E+00
BA-133     8.496E-01          174.1     1.479E+00    1.480E+00    4.629E+00
CS-134     1.299E+00           85.2     1.107E+00    1.109E+00    1.825E+00
CS-137     8.549E-01           49.8     4.261E-01    4.284E-01    1.368E+00
CE-139     1.363E-01          398.8     5.437E-01    5.438E-01    1.833E+00
Ba-140     6.264E-01          212.1     1.328E+00    1.329E+00    5.296E+00
La-140    -1.723E+00           79.8     1.375E+00    1.378E+00    2.846E+00
CE-141     7.756E-01          128.7     9.979E-01    9.986E-01    3.328E+00
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CE-144     0.000E+00         1.#INF     1.558E+00    1.558E+00    1.398E+01
PM-144     1.886E-01          291.6     5.499E-01    5.500E-01    1.349E+00
EU-152     6.456E-01          105.6     6.816E-01    6.825E-01    4.721E+00
EU-154     2.366E-01          403.8     9.552E-01    9.553E-01    3.221E+00
EU-155    -7.279E-01          223.1     1.624E+00    1.625E+00    8.986E+00
HF-181     4.522E-01          109.8     4.964E-01    4.969E-01    1.680E+00
Ta-182     0.000E+00         1.#INF     2.459E+00    2.459E+00    9.663E+00
Hg-203    -2.120E-01          228.6     4.846E-01    4.848E-01    1.647E+00
TL-208     8.591E+00            9.1     7.786E-01    8.972E-01    1.155E+00
PM-146    -5.171E-03           79.1     4.092E-03    4.101E-03    1.996E+00
Y-88      -8.494E-01          107.2     9.109E-01    9.122E-01    1.910E+00
Cd-113m   -4.204E+03          148.5     6.245E+03    6.251E+03    2.111E+04
Cd-109     0.000E+00         1.#INF     1.776E+01    1.776E+01    5.951E+01
Cf-251     1.945E+00          106.4     2.069E+00    2.076E+00    5.548E+00
Cf-249     3.255E-01          208.2     6.778E-01    6.780E-01    2.419E+00
Sn-126    -5.456E+00          104.4     5.697E+00    5.705E+00    1.897E+01
PB-210     1.765E+01           75.3     1.329E+01    1.334E+01    3.752E+01
PB-212     2.396E+01            5.0     1.187E+00    1.953E+00    2.145E+00
PB-214     3.131E+01            5.5     1.712E+00    2.362E+00    3.166E+00
BI-207     5.912E-01          112.2     6.630E-01    6.637E-01    1.534E+00
BI-212     2.353E+01           24.7     5.816E+00    5.943E+00    1.288E+01
U-235      1.648E+00           48.7     8.024E-01    8.068E-01    1.541E+01
BI-214     3.120E+01            6.0     1.862E+00    2.469E+00    2.506E+00
BI-210M    8.157E-01          111.1     9.061E-01    9.074E-01    2.428E+00
AC-228     2.829E+01            7.2     2.044E+00    2.503E+00    2.301E+00
TH-227     4.336E+00           91.3     3.958E+00    3.966E+00    1.353E+01
TH-229     6.268E+00          147.9     9.269E+00    9.282E+00    2.494E+01
TH-234     1.587E+01           35.5     5.629E+00    5.698E+00    2.053E+01
PA-231     1.152E+01          181.8     2.094E+01    2.095E+01    9.327E+01
PA-233     1.480E+00          186.7     2.763E+00    2.764E+00    8.010E+00
PA-234     1.799E+00           93.4     1.681E+00    1.683E+00    8.476E+00
PA-234M    4.737E+01           90.9     4.305E+01    4.311E+01    2.751E+02
AM-241    -1.609E+00           60.5     9.733E-01    9.769E-01    4.737E+00
Np-237     0.000E+00         1.#INF     5.441E+00    5.441E+00    1.813E+01
Ir-192     1.061E-01          173.0     1.835E-01    1.837E-01    1.604E+00
Cs-136    -5.149E-01          109.9     5.661E-01    5.669E-01    1.919E+00
Np-239     4.361E-07    576319443.5     2.513E+00    2.513E+00    8.436E+00
Nd-147    -3.024E+00          129.6     3.920E+00    3.924E+00    9.779E+00
TL-210     2.861E-01          174.9     5.004E-01    5.006E-01    1.757E+00
Kr-85      0.000E+00         1.#INF     5.365E+01    5.365E+01    5.237E+02
-----------------------------------------------------------------------------
Total      4.030E+02

      Analyst: kody Saulters
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:14:09 PMPage  1
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183719.An1            
                                                                                 
 Sample description                                             
      402938_Gamma_160-31847-A-233-B                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det17\17_Gamma_20183719.An1

 Acquisition information
        Start time:                 12/18/2018 3:50:33 PM
        Live time:               1800
        Real time:               1818
        Dead time:                  0.98 %
        Detector ID:                   17

 Detector system                                                
      Ge17 SN/11080671                                                
                                                                      

 Calibration
        Filename:                   17_Soil_TunaCan.Clb
      17_TunaCan_90099_032612                                         
                                                                      

        Energy Calibration                                      
             Created:               2/29/2012 10:33:23 AM
             Zero offset:           0.108 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.584E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/12/2012 9:28:42 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.91 %
             Log(Eff):             -5.264190E-01 + (-4.024164E-01*Log(E) ) + 
                                    ( -2.604461E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.00 %
             Log(Eff):             -2.343889E+01 + ( 8.582715E+00*Log(E) ) + 
                                    ( -9.075430E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.12keV )
        Stop channel:            8000 (  1999.54keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:14:09 PMPage  2
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183719.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2018 3:50:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       17_2018-11-22_1628.PBC
                                                 11/22/2018 4:28:47 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   28 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1280

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.71       61.  33.64   0.88  2.113E-02    46.54   4.250    PBC<MDA PB210 
    50.14       19. 118.10   0.78  2.357E-02    50.14   8.000    PBC<MDA TH227 
    63.42       37.  62.27   0.58  3.172E-02    63.29   3.810    PBC<MDA TH234 
    74.86      289.   9.49   0.80  3.683E-02
    77.18      455.   6.39   0.80  3.765E-02
    79.58       52.  37.43   0.81  3.842E-02
    87.35      145.  15.74   0.81  4.044E-02    86.54  30.700  6.538E+00 EU155 
                                                86.94   9.040  2.215E+01 Sn126 
                                                87.57  37.500  5.322E+00 Sn126 
                                                88.04   3.790  5.253E+01 Cd109 
    90.03      100.  20.83   0.82  4.098E-02
    92.84      147.  16.64   0.82  4.147E-02    92.59   5.584  2.610E+01 TH234 
                                                93.35   5.561  3.535E+01 AC228 
   101.23       28.  47.02   0.62  4.250E-02
   114.34       32.  44.19   0.67  4.298E-02
   123.10        7. 403.78   0.85  4.270E-02   123.10  40.790    PBC<MDA EU154 
   145.44       27. 128.66   0.87  4.059E-02   145.44  48.200    PBC<MDA CE141 
   165.85        8. 398.78   0.89  3.825E-02   165.85  79.900    PBC<MDA CE139 
   176.60       22. 106.39   0.90  3.667E-02   176.60  17.000    PBC<MDA Cf251 
   185.95      179.  13.03   1.24  3.542E-02   185.72  54.000  5.192E+00 U235  
   193.08       17. 147.87   0.91  3.448E-02   193.51   4.400    PBC<MDA TH229 
   205.33       42.  53.78   0.92  3.312E-02   205.33   5.010    PBC<MDA U235  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:14:09 PMPage  3
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183719.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   227.00       22. 101.36   0.94  3.093E-02   227.00   6.300    PBC<MDA Cf251 
   235.97       21. 226.29   0.95  3.012E-02   235.97  12.300    PBC<MDA TH227 
   238.48      558.   4.95   0.95  2.990E-02   238.63  43.300  2.397E+01 PB212 
   241.68      152.  12.52   0.96  2.963E-02   242.00   7.430  3.755E+01 PB214 
   256.24       18.  99.13   0.97  2.846E-02   256.24   7.000    PBC<MDA TH227 
   265.83       16. 111.09   0.98  2.774E-02   265.83  50.000    PBC<MDA BI210M
   277.35       42.  29.93   0.87  2.694E-02   277.28   6.310  1.366E+01 TL208 
   284.30        7. 270.79   1.00  2.648E-02   284.30   6.140    PBC<MDA I131  
   295.06      301.   8.73   1.27  2.580E-02   295.09  19.300  3.358E+01 PB214 
                                               296.00  79.000  8.221E+00 TL210 
   300.07       14. 254.64   1.01  2.550E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.245E+01 PA231 
                                               300.18   6.200  4.940E+00 PA233 
   300.18       64.  27.66   2.11  2.550E-02   300.03   3.280  4.265E+01 PB212 
                                               300.07   2.460  5.687E+01 PA231 
                                               300.18   6.200    PBC<MDA PA233 
   302.65       14. 259.53   1.01  2.534E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  1.685E+00 BA133 
   302.85       14. 262.25   1.01  2.533E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  1.685E+00 BA133 
   304.85       14. 264.46   1.02  2.522E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.111E+00 BI210M
   304.90       14. 267.07   1.02  2.521E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.111E+00 BI210M
   308.44       14. 268.87   1.02  2.501E-02   308.44  31.750    PBC<MDA Ir192 
   312.01       14. 270.63   1.02  2.481E-02   312.01  36.000    PBC<MDA PA233 
   320.08       17. 106.58   1.03  2.437E-02   320.08   9.940    PBC<MDA CR51  
   328.21       70.  23.03   0.85  2.394E-02   328.76  20.300  7.832E+00 La140 
   333.44        8. 208.23   1.04  2.368E-02   333.44  15.510    PBC<MDA Cf249 
   338.27      143.  14.39   0.62  2.344E-02   338.32  12.010  2.819E+01 AC228 
   351.87      465.   6.59   1.08  2.279E-02   351.93  37.600  3.015E+01 PB214 
   356.00       15. 229.12   1.06  2.261E-02   356.00  62.050    PBC<MDA BA133 
   383.84       16. 107.70   1.09  2.143E-02   383.84   8.940    PBC<MDA BA133 
   387.95        3. 599.23   1.09  2.127E-02   387.95  66.000    PBC<MDA Cf249 
   463.37       50.  28.12   1.16  1.872E-02   463.37  10.470  1.406E+01 SB125 
   482.00       12. 109.78   1.18  1.820E-02   482.00  80.500    PBC<MDA HF181 
   497.05       12.  98.95   1.19  1.779E-02   497.05  90.900    PBC<MDA RU103 
   511.86      136.  12.45   2.45  1.742E-02   511.86  20.000  2.166E+01 RH106 
   563.24       11. 116.54   1.25  1.624E-02   563.24   8.350    PBC<MDA CS134 
   569.32        3. 307.52   1.25  1.612E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.331E+00 PA234 
                                               569.70  97.740  1.117E-01 BI207 
   569.47        4. 219.43   1.25  1.611E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.892E+00 PA234 
                                               569.70  97.740  1.588E-01 BI207 
   569.70        3. 294.96   1.25  1.611E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.401E+00 PA234 
                                               569.70  97.740  1.176E-01 BI207 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   583.10      207.   9.06   0.92  1.584E-02   583.02  84.500  8.591E+00 TL208 
   609.41      397.   5.97   1.38  1.533E-02   609.31  46.090  3.120E+01 BI214 
                                               610.30   5.750  2.504E+02 RU103 
   621.92       14. 234.20   1.30  1.510E-02   621.92   9.930    PBC<MDA RH106 
   661.66       19.  49.84   1.33  1.443E-02   661.66  85.210    PBC<MDA CS137 
   696.54        5. 291.64   1.36  1.389E-02   696.54  99.000    PBC<MDA PM144 
   702.63       13. 103.06   1.37  1.380E-02   702.63  97.900    PBC<MDA NB94  
   722.79       11. 129.28   1.39  1.351E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  5.131E-01 AG108M
                                               723.36  20.220  2.306E+00 EU154 
   727.69       43.  24.72   1.40  1.345E-02   727.17   7.550  2.353E+01 BI212 
   735.72       10.  93.18   1.40  1.333E-02   735.72  22.500    PBC<MDA PM146 
   756.73        3. 577.78   1.41  1.306E-02   756.73  54.460    PBC<MDA ZR95  
   766.41       18.  90.88   1.42  1.293E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294    PBC<MDA PA234M
   785.48       32.  21.02   0.38  1.270E-02   785.42   1.280  1.084E+02 BI212 
   795.87       12.  85.16   1.45  1.257E-02   795.87  85.530    PBC<MDA CS134 
   799.60        5. 241.84   1.45  1.253E-02   799.60  98.960    PBC<MDA TL210 
   801.95       11. 101.01   1.45  1.250E-02   801.95   8.690    PBC<MDA CS134 
   810.78       16.  44.98   1.46  1.240E-02   810.78  99.460    PBC<MDA CO58  
   815.77        7. 122.36   1.47  1.234E-02   815.77  23.280    PBC<MDA La140 
   834.85       12. 101.63   1.48  1.213E-02   834.85  99.980    PBC<MDA MN54  
   859.78       11. 120.03   1.50  1.185E-02   860.56  12.420    PBC<MDA TL208 
   871.10       10.  84.25   1.51  1.175E-02   871.10  99.890    PBC<MDA NB94  
   883.24       14.  93.41   1.52  1.162E-02   883.24   9.600    PBC<MDA PA234 
   884.68        5. 237.42   1.52  1.161E-02   884.68  72.680    PBC<MDA AG110M
   911.16      166.   8.57   1.00  1.135E-02   911.07  29.000  2.793E+01 AC228 
   964.11        8. 195.91   1.59  1.088E-02   964.11  14.605    PBC<MDA EU152 
   968.86       99.  13.76   1.69  1.083E-02   968.97  17.460  2.898E+01 AC228 
  1063.66        8. 112.15   1.67  1.009E-02  1063.66  74.500    PBC<MDA BI207 
  1099.25        2. 646.91   1.70  9.840E-03  1099.25  56.500    PBC<MDA FE59  
  1112.07        6. 272.24   1.71  9.752E-03  1112.07  13.644    PBC<MDA EU152 
  1120.33      102.  10.77   1.83  9.697E-03  1120.29  15.100  3.851E+01 BI214 
                                              1120.55  99.987  5.817E+00 Sc46  
  1238.28       14.  90.53   1.81  8.977E-03  1238.28  66.070    PBC<MDA Co56  
  1291.60        6. 147.24   1.85  8.689E-03  1291.60  43.200    PBC<MDA FE59  
  1313.00        7.  89.70   1.87  8.579E-03  1313.00  21.000    PBC<MDA TL210 
  1332.50        1. 652.15   1.89  8.481E-03  1332.50  99.980    PBC<MDA CO60  
  1460.81      185.   7.60   2.08  7.894E-03  1460.83  10.670  1.221E+02 K40   
  1690.98        3. 205.48   2.16  7.037E-03  1690.98  47.790    PBC<MDA SB124 
  1764.52       71.  14.00   1.43  6.804E-03  1764.49  15.400  3.771E+01 BI214 
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 TestAmerica Inc                 Spectrum name: 17_Gamma_20183719.An1            
                                                                                 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.87    74.89       230.       289. 7.838E+03    9.49   0.802  -       D
   308.15    77.21       194.       455. 1.208E+04    6.39   0.804  -       D
   317.71    79.60       165.        52. 1.358E+03   37.43   0.806  -      sD
   359.04    89.97       215.        74. 1.797E+03   30.48   0.816  -       D
   404.27   101.23        65.        28. 6.510E+02   47.02   0.619  -      s 
   456.69   114.34        72.        32. 7.446E+02   44.19   0.671  -      s 
   743.01   185.95       104.       179. 5.051E+03   13.03   1.244  -      s 
  1311.86   328.21        43.        70. 2.910E+03   23.03   0.850  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.33    46.71       153.        28.     0.016    75.31   0.884 
 TH-227    200.03    50.14       171.        19.     0.011   118.10   0.778s
 AM-241    237.59    59.54       355.       -31.    -0.017    60.48   0.787s
 TH-234    252.59    63.29       184.        34.     0.019    58.50   0.791D
 Sn-126    256.56    64.28       496.       -31.    -0.017   104.43   0.792s
 BA-133    323.36    80.99      1727.       -32.    -0.018   183.87   0.807s
 Np-237    345.35    86.49      1321.         0.     0.000   205.13   0.813A
 EU-155    345.56    86.54      1336.       -32.    -0.018   160.27   0.813s
 Sn-126    347.15    86.94       286.        21.     0.011   108.57   0.813D
 Cd-109    351.55    88.04      1210.         0.     0.000  1000.00   0.814A
 Nd-147    363.79    91.10      1210.         0.     0.000  1000.00   0.817s
 TH-234    369.74    92.59       316.        66.     0.037    40.08   0.818D
 AC-228    372.78    93.35      1156.        32.     0.018   150.96   0.819s
 Gd-153    389.37    97.50       911.       -28.    -0.015   155.97   0.823s
 Np-239    397.37    99.50       871.       -28.    -0.016   150.60   0.825s
 Gd-153    412.16   103.20       899.       -28.    -0.016   152.29   0.828s
 Np-239    414.16   103.70       927.       -28.    -0.016   154.53   0.829s
 EU-155    420.61   105.31       955.       -12.    -0.007   223.14   0.830s
 EU-152    486.45   121.78       471.       -30.    -0.016   105.57   0.846s
 CO-57     487.57   122.06       501.       -30.    -0.016   108.68   0.846s
 EU-154    491.73   123.10       445.         7.     0.004   403.78   0.847s
 PA-234    524.49   131.29       588.       -14.    -0.008   252.31   0.855s
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:14:09 PMPage  6
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183719.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 HF-181    531.41   133.02       601.         0.     0.000  1000.00   0.856 
 CE-144    533.46   133.54       601.         0.     0.000  1000.00   0.857 
 HF-181    544.50   136.30       601.         0.     0.000  1000.00   0.859s
 CO-57     545.20   136.47       615.       -28.    -0.016   126.59   0.859s
 Tc-99m    561.34   140.51       645.       -28.    -0.016   127.59   0.863s
 U-235     574.43   143.79       678.       -33.    -0.018    81.17   0.866s
 CE-141    581.05   145.44       604.        27.     0.015   128.66   0.868s
 Ba-140    649.90   162.66       444.       -26.    -0.015   114.43   0.884s
 U-235     652.78   163.38       472.       -17.    -0.010   153.47   0.885s
 CE-139    662.67   165.85       444.         8.     0.004   398.78   0.887s
 Cf-251    705.64   176.60       163.        22.     0.012   106.39   0.897s
 U-235     742.10   185.72       410.       -44.    -0.024    62.95   0.905s
 TH-229    773.25   193.51       197.        17.     0.010   147.87   0.913 
 U-235     820.52   205.33       152.        42.     0.024    53.78   0.924 
 TH-229    842.58   210.85       277.       -29.    -0.016   102.32   0.929s
 Cf-251    907.16   227.00       147.        22.     0.012   101.36   0.944s
 TH-227    943.03   235.97      1083.        21.     0.011   226.29   0.952s
 PB-212    953.67   238.63       103.       558.     0.310     4.95   0.954D
 PB-214    967.13   242.00       124.       143.     0.079    13.90   0.957D
 EU-152    977.91   244.69      1210.       -24.    -0.013   205.43   0.960s
 TH-227   1024.08   256.24        97.        18.     0.010    99.13   0.971s
 Cd-113m  1053.91   263.70       171.       -13.    -0.007   148.54   0.978s
 BI-210M  1062.44   265.83       154.        16.     0.009   111.09   0.979s
 TL-208   1108.49   277.35        38.        42.     0.023    29.93   0.867 
 Hg-203   1115.89   279.20       177.        -8.    -0.005   228.63   0.992s
 I-131    1136.28   284.30        96.         7.     0.004   270.79   0.996s
 PB-214   1179.31   295.06        86.       301.     0.167     8.73   1.268s
 TL-210   1183.07   296.00       619.        14.     0.008   252.75   1.007s
 PB-212   1199.78   300.18        66.        64.     0.036    27.66   2.107s
 PA-231   1199.35   300.07       633.        14.     0.008   254.64   1.011s
 PA-233   1199.79   300.18       647.        14.     0.008   257.36   1.011s
 PA-231   1209.66   302.65       661.        14.     0.008   259.53   1.013s
 BA-133   1210.47   302.85       675.        14.     0.008   262.25   1.013s
 Ba-140   1218.46   304.85       689.        14.     0.008   264.46   1.015s
 BI-210M  1218.64   304.90       704.        14.     0.008   267.07   1.015s
 Ir-192   1232.82   308.44       718.        14.     0.008   268.87   1.019s
 PA-233   1247.10   312.01       732.        14.     0.008   270.63   1.022s
 Ir-192   1265.01   316.49       160.        -8.    -0.005   217.66   1.026s
 CR-51    1279.38   320.08       147.        17.     0.009   106.58   1.029s
 La-140   1314.07   328.76       158.       -17.    -0.010   102.08   1.037 
 Cf-249   1332.79   333.44        77.         8.     0.004   208.23   1.041s
 AC-228   1352.09   338.27        54.       143.     0.079    14.39   0.622s
 Cs-136   1361.30   340.57       323.       -12.    -0.007   208.14   1.048s
 EU-152   1376.16   344.29       311.         0.     0.000  1000.00   1.051s
 HF-181   1382.33   345.83       311.         0.     0.000  1000.00   1.053s
 PB-214   1406.48   351.87        98.       465.     0.258     6.59   1.081 
 BA-133   1423.00   356.00       600.        15.     0.008   229.12   1.062s
 I-131    1456.93   364.48       106.       -20.    -0.011    98.93   1.070s
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:14:09 PMPage  7
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183719.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BA-133   1534.34   383.84       141.        16.     0.009   107.70   1.087s
 Cf-249   1550.77   387.95       157.         3.     0.002   599.23   1.091s
 SB-125   1710.44   427.88        84.       -11.    -0.006   269.11   1.127s
 AG-108M  1734.69   433.94        70.        -4.    -0.002   826.41   1.132s
 PM-146   1814.44   453.88        80.       -14.    -0.008   127.91   1.150s
 SB-125   1852.38   463.37        72.        50.     0.028    28.12   1.158s
 Ir-192   1871.15   468.06       151.       -15.    -0.008   117.71   1.163s
 BE-7     1909.29   477.59       112.       -16.    -0.009    95.20   1.171s
 HF-181   1926.89   482.00        80.        12.     0.007   109.78   1.175s
 La-140   1946.98   487.02        68.        -2.    -0.001   810.35   1.180s
 RU-103   1987.11   497.05        36.        12.     0.007    98.95   1.188s
 RH-106   2046.35   511.86        75.       136.     0.075    12.45   2.452s
 Kr-85    2054.81   513.98       211.         0.     0.000  1000.00   1.203s
 Nd-147   2122.88   531.00        60.       -12.    -0.007   129.64   1.219s
 Ba-140   2147.92   537.26        61.        -4.    -0.002   331.55   1.224s
 CS-134   2251.82   563.24        40.        11.     0.006   116.54   1.247s
 CS-134   2276.15   569.32        46.         3.     0.002   307.52   1.252s
 PA-234   2276.75   569.47        46.         4.     0.002   219.43   1.253s
 BI-207   2277.67   569.70        47.         3.     0.002   294.96   1.253s
 TL-208   2331.25   583.10        29.       207.     0.115     9.06   0.923s
 SB-125   2400.86   600.50       593.        -5.    -0.003   690.22   1.280 
 SB-124   2409.78   602.73       588.         0.     0.000  1000.00   1.282 
 CS-134   2417.70   604.71       680.       -18.    -0.010   208.03   1.284s
 BI-214   2436.49   609.41        39.       397.     0.220     5.97   1.376 
 RU-103   2440.05   610.30       662.       -18.    -0.010   204.55   1.288s
 AG-108M  2455.98   614.28       645.       -18.    -0.010   201.26   1.292 
 PM-144   2471.11   618.06       627.       -18.    -0.010   131.45   1.295s
 RH-106   2486.52   621.92       496.        14.     0.008   234.20   1.299 
 I-131    2546.75   636.97        57.       -12.    -0.007   131.63   1.312s
 AG-110M  2629.90   657.76       103.        -8.    -0.004   190.36   1.330 
 CS-137   2645.49   661.66        35.        19.     0.011    49.84   1.333s
 PM-144   2785.03   696.54        43.         5.     0.003   291.64   1.363s
 NB-94    2809.38   702.63        39.        13.     0.007   103.06   1.368s
 SB-124   2890.01   722.79       102.        11.     0.006   129.28   1.386s
 AG-108M  2890.61   722.94       113.         0.     0.000  1000.00   1.386s
 EU-154   2892.30   723.36       113.         0.     0.000  1000.00   1.386s
 ZR-95    2895.66   724.20       113.         0.     0.000  1000.00   1.387s
 BI-212   2909.60   727.69        20.        43.     0.024    24.72   1.396 
 PM-146   2941.74   735.72        17.        10.     0.005    93.18   1.397s
 ZR-95    3025.79   756.73        56.         3.     0.001   577.78   1.415s
 AG-110M  3054.64   763.94        58.       -16.    -0.009    70.03   1.421s
 NB-95    3062.03   765.79       160.       -25.    -0.014    73.56   1.423s
 PA-234M  3064.52   766.41       120.        18.     0.010    90.88   1.423s
 EU-152   3114.56   778.92        39.       -15.    -0.008    89.06   1.434s
 BI-212   3140.78   785.48         3.        32.     0.018    21.02   0.385s
 CS-134   3182.36   795.87        49.        12.     0.007    85.16   1.448s
 TL-210   3197.29   799.60        61.         5.     0.003   241.84   1.451s
 CS-134   3206.69   801.95        60.        11.     0.006   101.01   1.454s
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:14:09 PMPage  8
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183719.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CO-58    3241.99   810.78        19.        16.     0.009    44.98   1.461 
 La-140   3261.97   815.77        35.         7.     0.004   122.36   1.465s
 Cs-136   3272.90   818.50        73.       -11.    -0.006   109.94   1.467 
 MN-54    3338.30   834.85        28.        12.     0.006   101.63   1.481s
 TL-208   3441.18   860.56        33.        11.     0.006   120.03   1.503s
 NB-94    3483.32   871.10        28.        10.     0.005    84.25   1.512s
 EU-154   3491.85   873.23        65.       -16.    -0.009    76.56   1.514s
 PA-234   3521.06   880.53       103.       -17.    -0.009    89.44   1.520s
 PA-234   3531.90   883.24        79.        14.     0.008    93.41   1.522s
 AG-110M  3537.67   884.68        65.         5.     0.003   237.42   1.523s
 Sc-46    3556.06   889.28        97.       -16.    -0.009    90.81   1.527s
 Y-88     3591.11   898.04        33.        -6.    -0.003   218.04   1.534s
 AC-228   3643.59   911.16         6.       166.     0.092     8.57   0.999s
 AG-110M  3748.95   937.49        75.       -22.    -0.012    86.76   1.567s
 PA-234   3783.07   946.02        42.       -11.    -0.006   128.56   1.574s
 EU-152   3855.45   964.11       113.         8.     0.004   195.91   1.589s
 AC-228   3874.46   968.86        18.        99.     0.055    13.76   1.693 
 EU-154   3984.36   996.33        61.       -14.    -0.008    84.65   1.616s
 PA-234M  4003.04  1001.00        78.        -4.    -0.002   304.31   1.620s
 EU-154   4018.15  1004.77        99.       -16.    -0.009    91.63   1.623s
 Co-56    4150.45  1037.84        25.        -6.    -0.003   187.70   1.650s
 Cs-136   4191.39  1048.07        37.        -9.    -0.005   101.23   1.658s
 RH-106   4200.55  1050.36        56.        -5.    -0.003   230.79   1.661s
 BI-207   4253.77  1063.66        15.         8.     0.004   112.15   1.671s
 Ga-68    4308.74  1077.40        35.        -9.    -0.005   148.31   1.683s
 FE-59    4396.18  1099.25        25.         2.     0.001   646.91   1.700s
 EU-152   4447.49  1112.07       138.         6.     0.003   272.24   1.711s
 ZN-65    4461.38  1115.55       144.         0.     0.000  1000.00   1.713s
 BI-214   4480.51  1120.33         6.       102.     0.056    10.77   1.829 
 Sc-46    4481.41  1120.55       144.         0.     0.000  1000.00   1.717 
 Ta-182   4484.41  1121.30       145.         0.     0.000  1000.00   1.718 
 CO-60    4692.24  1173.24        30.        -6.    -0.003   174.74   1.760s
 Ta-182   4755.52  1189.05        25.        -3.    -0.002   370.93   1.772 
 Ta-182   4885.02  1221.41        43.       -11.    -0.006   142.52   1.798 
 Co-56    4952.53  1238.28        27.        14.     0.008    90.53   1.812s
 NA-22    5097.60  1274.53        21.        -3.    -0.002   203.47   1.840s
 EU-154   5097.64  1274.54        25.         0.     0.000  1000.00   1.840s
 FE-59    5165.90  1291.60        17.         6.     0.004   147.24   1.854s
 TL-210   5251.56  1313.00         5.         7.     0.004    89.70   1.870s
 CO-60    5329.61  1332.50        11.         1.     0.001   652.15   1.886s
 AG-110M  5536.92  1384.30        21.        -1.    -0.001   792.15   1.926s
 EU-152   5631.79  1408.00        27.        -8.    -0.004    96.24   1.944s
 K-40     5843.14  1460.81         6.       185.     0.103     7.60   2.080 
 La-140   6385.15  1596.21        51.       -22.    -0.012    79.82   2.087s
 SB-124   6764.55  1690.98         6.         3.     0.002   205.48   2.157s
 BI-214   7058.97  1764.52         8.        71.     0.040    14.00   1.430s
 Co-56    7086.31  1771.35        95.       -10.    -0.006   141.42   2.216s
 Y-88     7345.39  1836.06        18.       -10.    -0.006   107.24   2.262s
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:14:09 PMPage  9
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183719.An1            
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -4.6946E+00                                      5.31E+01             
                           477.60-4.695E+00 ?(  1.500E+01 9.52E+01 1.05E+01 G  
 
NA-22    C  -2.1107E-01                                      9.50E+02             
                          1274.53-2.111E-01 ?(  1.535E+00 2.03E+02 9.99E+01 G  
 
K-40     N   1.2208E+02                                      4.66E+11             
                          1460.83 1.221E+02  (P 9.253E+00 7.60E+00 1.07E+01 G  
 
Sc-46    F  -7.6547E-01                                      8.38E+01             
                           889.28-7.655E-01 ?(  2.332E+00 9.08E+01 1.00E+02 G  
                          1120.55 0.000E+00 +   3.360E+00 1.00E+03 1.00E+02 G  
 
CR-51    F   3.7932E+00                                      2.77E+01             
                           320.08 3.793E+00 ?(P 1.358E+01 1.07E+02 9.94E+00 G  
 
MN-54    C   5.3062E-01                                      3.12E+02             
                           834.85 5.306E-01 ?(P 1.262E+00 1.02E+02 1.00E+02 G  
 
FE-59    F   5.1109E-01                                      4.45E+01             
                          1099.25 1.715E-01 ?(P 2.612E+00 6.47E+02 5.65E+01 G  
                          1291.60 9.552E-01 ?(P 3.207E+00 1.47E+02 4.32E+01 G  
 
Co-56    C   5.0962E-01                                      7.73E+01             
                           846.77 2.000E-03 &(P 1.365E+00 2.82E+04 9.99E+01 G  
                          1238.28 1.277E+00 ?(P 2.527E+00 9.05E+01 6.61E+01 G  
                          1037.84-2.294E+00 +   9.946E+00 1.88E+02 1.41E+01 G  
                          1771.35-5.291E+00 +   2.546E+01 1.41E+02 1.55E+01  A 
 
CO-57    C  -4.4856E-01                                      2.72E+02             
                           122.06-4.486E-01 ?(  1.624E+00 1.09E+02 8.56E+01 G  
                           136.47-3.501E+00 +   1.478E+01 1.27E+02 1.07E+01 G  
 
CO-58    C   7.3787E-01                                      7.09E+01             
                           810.78 7.379E-01 &(P 1.034E+00 4.50E+01 9.95E+01 G  
 
CO-60    F   7.5656E-02                                      1.93E+03             
                          1332.50 7.566E-02 ?(P 1.183E+00 6.52E+02 1.00E+02 G  
                          1173.24-3.728E-01 + P 1.685E+00 1.75E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:14:09 PMPage 10
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183719.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NB-94    I   4.9307E-01                                      7.41E+06             
                           702.63 5.291E-01 ?(P 1.310E+00 1.03E+02 9.79E+01 G  
                           871.10 4.577E-01 ?(  1.303E+00 8.43E+01 9.99E+01 G  
 
ZR-95    I   2.0836E-01                                      6.40E+01             
                           756.73 2.084E-01 ?(  2.945E+00 5.78E+02 5.45E+01 G  
                           724.20 0.000E+00 -   4.873E+00 1.00E+03 4.42E+01 G  
 
NB-95    I  -1.0851E+00                                      6.40E+01             
                           765.79-1.085E+00 ?(  2.649E+00 7.36E+01 9.98E+01 G  
 
RU-103   I   4.2568E-01                                      3.93E+01             
                           497.05 4.257E-01 ?(  1.053E+00 9.89E+01 9.09E+01 G  
                           610.30-1.130E+01 +   7.738E+01 2.05E+02 5.75E+00 GA 
 
RH-106   I   5.0168E+00                                      3.74E+02             
                           621.92 5.017E+00 &(  3.946E+01 2.34E+02 9.93E+00 G  
                          1050.36-1.631E+01 +   1.310E+02 2.31E+02 1.56E+00 G  
                           511.86 2.166E+01 ?   6.875E+00 1.25E+01 2.00E+01 GA 
 
AG-108M  C  -1.1615E-01                                      1.53E+05             
                           433.94-1.162E-01 &(P 1.302E+00 8.26E+02 9.05E+01 G  
                           722.94 0.000E+00 +   2.365E+00 1.00E+03 9.08E+01 G  
                           614.28-7.287E-01 &   4.910E+00 2.01E+02 8.98E+01 G  
 
AG-110M  F   3.2099E-01                                      2.50E+02             
                           884.68 3.210E-01 &(  2.644E+00 2.37E+02 7.27E+01 G  
                           657.76-3.106E-01 &   2.023E+00 1.90E+02 9.46E+01 G  
                           937.49-3.173E+00 +   6.254E+00 8.68E+01 3.44E+01 G  
                          1384.30-3.704E-01 +   6.732E+00 7.92E+02 2.43E+01 G  
                           763.94-3.174E+00 +   7.377E+00 7.00E+01 2.23E+01 G  
 
SN-113   F  -2.1678E-02                                      1.15E+02             
                           391.69-2.168E-02 %(P 2.692E+00 5.81E+03 6.40E+01 G  
 
SB-124   F   4.4809E-01                                      6.02E+01             
                           602.73 0.000E+00 ?(  4.233E+00 1.00E+03 9.83E+01 G  
                          1690.98 4.956E-01 ?(  2.333E+00 2.05E+02 4.78E+01 G  
                           722.79 4.311E+00 ?(  1.890E+01 1.29E+02 1.08E+01 G  
 
SB-125   I   2.8764E+00                                      1.01E+03             
                           427.88-1.079E+00  (P 4.309E+00 2.69E+02 2.96E+01 G  
                           600.50-1.004E+00 +   2.332E+01 6.90E+02 1.79E+01 G  
                           635.89 2.204E-01 %   1.161E+01 1.48E+03 1.13E+01 G  
                           463.37 1.406E+01 *(P 1.201E+01 2.81E+01 1.05E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:14:09 PMPage 11
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183719.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
I-131    I  -4.0626E-01                                      8.02E+00             
                           364.48-6.123E-01 ?(  1.553E+00 9.89E+01 8.17E+01 G  
                           284.30 2.335E+00 ?(P 1.654E+01 2.71E+02 6.14E+00 G  
                           636.97-6.266E+00 +   1.979E+01 1.32E+02 7.17E+00 G  
 
Gd-153   F  -1.2122E+00                                      2.42E+02             
                            97.50-1.212E+00 &(  6.303E+00 1.56E+02 3.00E+01 G  
                           103.20-1.676E+00 &   8.509E+00 1.52E+02 2.18E+01 G  
 
Ga-68    C  -1.7732E+01                                      4.71E-02             
                          1077.40-1.773E+01 ?(  5.966E+01 1.48E+02 3.30E+00 G  
 
Tc-99m   I  -4.4295E-01                                      2.51E-01             
                           140.51-4.430E-01 *(  1.884E+00 1.28E+02 8.93E+01 G  
 
BA-133   F   8.4956E-01                                      3.85E+03             
                           356.00 6.027E-01 @(  4.629E+00 2.29E+02 6.20E+01 G  
                           302.85 1.685E+00 &(  1.481E+01 2.62E+02 1.83E+01 G  
                           383.84 4.648E+00 ?   1.683E+01 1.08E+02 8.94E+00 GA 
                            80.99-1.349E+00 +   8.247E+00 1.84E+02 3.41E+01 GA 
 
CS-134   I   1.2994E+00                                      7.54E+02             
                           795.87 6.373E-01 ?(  1.825E+00 8.52E+01 8.55E+01 G  
                           604.71-6.588E-01 -   4.586E+00 2.08E+02 9.76E+01 G  
                           569.32 7.097E-01 ?(  7.678E+00 3.08E+02 1.54E+01 G  
                           801.95 5.780E+00 ?(  1.977E+01 1.01E+02 8.69E+00 G  
                           563.24 4.505E+00 ?(  1.318E+01 1.17E+02 8.35E+00 G  
 
CS-137   I   8.5493E-01                                      1.10E+04             
                           661.66 8.549E-01  (  1.368E+00 4.98E+01 8.52E+01 G  
 
CE-139   F   1.3633E-01                                      1.38E+02             
                           165.85 1.363E-01 ?(  1.833E+00 3.99E+02 7.99E+01 G  
 
Ba-140   I   6.2643E-01                                      1.28E+01             
                           537.26-5.382E-01 &(P 5.296E+00 3.32E+02 2.44E+01 G  
                           162.66-6.190E+00 +   2.363E+01 1.14E+02 6.22E+00 G  
                           304.85 7.248E+00  (  6.423E+01 2.64E+02 4.29E+00 G  
 
La-140   I  -1.7225E+00                                      1.28E+01             
                          1596.21-1.723E+00 ?(  2.846E+00 7.98E+01 9.54E+01 G  
                           487.02-1.352E-01 +   2.781E+00 8.10E+02 4.55E+01 G  
                           328.76-1.985E+00 & P 7.004E+00 1.02E+02 2.03E+01 G  
                           815.77 1.393E+00 +   5.875E+00 1.22E+02 2.33E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:14:09 PMPage 12
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183719.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-141   I   7.7560E-01                                      3.25E+01             
                           145.44 7.756E-01 ?(  3.328E+00 1.29E+02 4.82E+01 G  
 
PM-144   C   1.8857E-01                                      3.63E+02             
                           696.54 1.886E-01 &(  1.349E+00 2.92E+02 9.90E+01 G  
                           618.06-6.661E-01 + P 4.410E+00 1.31E+02 9.91E+01 G  
 
EU-152   F   6.4563E-01                                      4.94E+03             
                           121.78-1.342E+00  (  4.721E+00 1.06E+02 2.86E+01 G  
                           344.29 0.000E+00 +   7.688E+00 1.00E+03 2.65E+01 G  
                          1112.07 2.575E+00 ?(  2.397E+01 2.72E+02 1.36E+01 G  
                           778.92-5.026E+00 &   1.069E+01 8.91E+01 1.29E+01 G  
                           964.11 2.734E+00 ?(  1.830E+01 1.96E+02 1.46E+01 G  
                           244.69-6.003E+00 +   4.111E+01 2.05E+02 7.58E+00 G  
                          1408.00-2.560E+00 + P 8.745E+00 9.62E+01 2.10E+01 GA 
 
EU-154   I   2.3656E-01                                      3.14E+03             
                           123.10 2.366E-01 ?(  3.221E+00 4.04E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   4.650E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 -   1.063E+01 1.00E+03 2.02E+01 G  
                           873.23-6.098E+00 +   1.557E+01 7.66E+01 1.23E+01 G  
                          1004.77-4.672E+00 +   1.436E+01 9.16E+01 1.80E+01 G  
                           996.33-6.801E+00 +   1.932E+01 8.46E+01 1.06E+01 G  
 
EU-155   I  -7.2792E-01                                      1.81E+03             
                           105.31-7.279E-01 *(P 8.986E+00 2.23E+02 2.12E+01 G  
                            86.54-1.458E+00 +   7.776E+00 1.60E+02 3.07E+01 G  
 
HF-181   F   4.5218E-01                                      4.24E+01             
                           482.00 4.522E-01 ?(P 1.680E+00 1.10E+02 8.05E+01 G  
                           133.02 0.000E+00 -   3.576E+00 1.00E+03 4.33E+01 G  
                           345.83 0.000E+00 -   1.356E+01 1.00E+03 1.51E+01 G  
                           136.30 0.000E+00 -   2.668E+01 1.00E+03 5.85E+00 G  
 
Hg-203   F  -2.1197E-01                                      4.66E+01             
                           279.20-2.120E-01 ?(  1.647E+00 2.29E+02 8.15E+01 G  
 
TL-208   N   8.5913E+00                                      6.98E+02             
                           583.02 8.591E+00  (P 1.155E+00 9.06E+00 8.45E+01 G  
                           277.28 1.366E+01 + P 1.030E+01 2.99E+01 6.31E+00 G  
                           860.56 3.968E+00 & P 1.120E+01 1.20E+02 1.24E+01 G  
 
PM-146   C  -5.1714E-03                                      2.02E+03             
                           453.88-6.297E-01 ?(  1.996E+00 1.28E+02 6.50E+01 G  
                           747.16 1.240E-01 %   3.282E+00 1.05E+03 3.40E+01 G  
                           735.72 1.799E+00 ?(  4.095E+00 9.32E+01 2.25E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:14:09 PMPage 13
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183719.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Y-88     F  -8.4945E-01                                      1.07E+02             
                          1836.06-8.494E-01 ?(  1.910E+00 1.07E+02 9.92E+01 G  
                           898.04-2.927E-01 +   1.516E+00 2.18E+02 9.37E+01 G  
 
Cd-113m     -4.2042E+03                                      5.33E+03             
                           263.70-4.204E+03 &(  2.111E+04 1.49E+02 6.00E-03   K
 
Cf-251   T   1.9445E+00                                      3.28E+05             
                           176.60 1.945E+00  (  5.548E+00 1.06E+02 1.70E+01 G  
                           227.00 6.202E+00 ?   1.686E+01 1.01E+02 6.30E+00 GA 
 
Cf-249   T   3.2552E-01                                      1.28E+05             
                           387.95 1.176E-01 &(  2.419E+00 5.99E+02 6.60E+01 G  
                           333.44 1.210E+00 *(  6.596E+00 2.08E+02 1.55E+01 G  
 
Sn-126      -5.4560E+00                                      3.65E+07             
                            87.57-2.219E-02 }   6.031E+00 8.11E+03 3.75E+01 GA 
                            64.28-5.456E+00 ?(  1.897E+01 1.04E+02 9.70E+00 G  
                            86.94 3.128E+00 }   1.240E+01 1.09E+02 9.04E+00 GA 
 
PB-210   N   1.7654E+01                                      8.14E+03             
                            46.54 1.765E+01  (P 3.752E+01 7.53E+01 4.25E+00 G  
 
PB-212   N   2.3962E+01                                      6.98E+02             
                           238.63 2.396E+01  (P 2.145E+00 4.95E+00 4.33E+01 G  
                           300.03 4.265E+01 + P 2.691E+01 2.77E+01 3.28E+00 GA 
 
PB-214   N   3.1312E+01                                      5.84E+05             
                           351.93 3.015E+01  (P 3.166E+00 6.59E+00 3.76E+01 G  
                           295.09 3.358E+01  (P 5.127E+00 8.73E+00 1.93E+01 G  
                           242.00 3.600E+01   P 1.382E+01 1.39E+01 7.43E+00 GA 
 
BI-207   C   5.9120E-01                                      1.18E+04             
                          1063.66 5.912E-01 ?(  1.534E+00 1.12E+02 7.45E+01 G  
                           569.70 1.176E-01 -   1.219E+00 2.95E+02 9.77E+01 G  
 
BI-212   N   2.3525E+01                                      6.98E+02             
                           727.17 2.353E+01  (  1.288E+01 2.47E+01 7.55E+00 G  
                           785.42 1.084E+02 + P 3.818E+01 2.10E+01 1.28E+00 GA 
 
U-235    N   1.6482E+00                                      2.57E+11             
                           143.79-4.093E+00 *(P 1.541E+01 8.12E+01 1.10E+01 G  
                           205.33 1.421E+01 ?(P 2.011E+01 5.38E+01 5.01E+00 G  
                           163.38-5.028E+00 + P 2.991E+01 1.53E+02 5.08E+00 G  
                           185.72-1.272E+00 - P 2.817E+00 6.29E+01 5.40E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:14:09 PMPage 14
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183719.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-214   N   3.1196E+01                                      5.84E+05             
                           609.31 3.120E+01  (P 2.506E+00 5.97E+00 4.61E+01 G  
                          1120.29 3.851E+01 + P 5.536E+00 1.08E+01 1.51E+01 G  
                          1764.49 3.771E+01 + P 8.370E+00 1.40E+01 1.54E+01 G  
 
BI-210M  T   8.1566E-01                                      1.10E+09             
                           265.83 6.504E-01 ?(P 2.428E+00 1.11E+02 5.00E+01 G  
                           304.90 1.111E+00  (  9.940E+00 2.67E+02 2.80E+01 G  
 
AC-228   N   2.8294E+01                                      2.10E+03             
                           911.07 2.793E+01  (  2.301E+00 8.57E+00 2.90E+01 G  
                           968.97 2.898E+01  (  6.655E+00 1.38E+01 1.75E+01 G  
                           338.32 2.819E+01 *(  7.304E+00 1.44E+01 1.20E+01 G  
                            93.35 7.710E+00 -   3.874E+01 1.51E+02 5.56E+00 XA 
 
TH-227   N   4.3358E+00                                      7.95E+03             
                           256.24 5.067E+00 ?(  1.353E+01 9.91E+01 7.00E+00 G  
                           235.97 3.098E+00 ?(  2.340E+01 2.26E+02 1.23E+01 G  
                            50.14 5.599E+00 @(  1.876E+01 1.18E+02 8.00E+00 G  
 
TH-229   N   6.2684E+00                                      2.68E+06             
                           193.51 6.268E+00 ?(P 2.494E+01 1.48E+02 4.40E+00 G  
                           210.85-1.680E+01 &   4.582E+01 1.02E+02 2.99E+00 G  
 
TH-234   N   1.5874E+01                                      1.63E+12             
                            92.59 1.588E+01  (P 2.053E+01 4.01E+01 5.58E+00 G  
                            63.29 1.587E+01  (P 3.041E+01 5.85E+01 3.81E+00 G  
 
PA-231   N   1.1516E+01                                      1.20E+07             
                           302.65 1.072E+01 ?(  9.327E+01 2.60E+02 2.88E+00 G  
                           300.07 1.245E+01 *(  1.063E+02 2.55E+02 2.46E+00 G  
 
PA-233   C   1.4797E+00                                      7.82E+08             
                           312.01 8.836E-01 ?(  8.010E+00 2.71E+02 3.60E+01 G  
                           300.18 4.941E+00 *(  4.263E+01 2.57E+02 6.20E+00 G  
 
PA-234   N   1.7994E+00                                      1.63E+12             
                           131.29-1.001E+00 *(  8.476E+00 2.52E+02 1.80E+01 G  
                           946.02-4.133E+00 &   1.237E+01 1.29E+02 1.34E+01 G  
                           569.47 1.892E+00 ?(  1.450E+01 2.19E+02 8.20E+00 G  
                           883.24 6.972E+00 ?(  2.191E+01 9.34E+01 9.60E+00 G  
                           880.53-1.328E+01 +   3.980E+01 8.94E+01 6.00E+00 GA 
 
PA-234M  N   4.7366E+01                                      1.63E+12             
                          1001.00-2.664E+01 ?(P 2.751E+02 3.04E+02 8.37E-01 G  
                           766.41 2.581E+02 ?(P 7.852E+02 9.09E+01 2.94E-01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:14:09 PMPage 15
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183719.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AM-241   T  -1.6092E+00                                      1.58E+05             
                            59.54-1.609E+00 ?(P 4.737E+00 6.05E+01 3.59E+01 G  
 
Ir-192   F   1.0612E-01                                      7.40E+01             
                           316.49-2.165E-01 ?(  1.604E+00 2.18E+02 8.70E+01 G  
                           468.06-8.734E-01 +   3.462E+00 1.18E+02 5.18E+01 G  
                           308.44 9.907E-01 &(  8.924E+00 2.69E+02 3.18E+01 G  
 
Cs-136   F  -5.1495E-01                                      1.30E+01             
                           818.50-5.149E-01 ?(  1.919E+00 1.10E+02 1.00E+02 G  
                          1048.07-6.124E-01 +   2.113E+00 1.01E+02 8.00E+01 G  
                           340.57-6.263E-01 +   4.393E+00 2.08E+02 4.69E+01 G  
 
Np-239   T   4.3609E-07                                      2.36E+00             
                           103.70-1.522E+00 &   7.841E+00 1.55E+02 2.40E+01 X  
                           106.13 4.361E-07 %(  8.436E+00 5.76E+08 2.27E+01 G  
                            99.50-2.444E+00 +   1.227E+01 1.51E+02 1.50E+01 X  
 
Nd-147      -3.0239E+00                                      1.11E+01             
                           531.00-3.024E+00 ?(  9.779E+00 1.30E+02 1.30E+01 G  
                            91.10 0.000E+00 +   7.855E+00 1.00E+03 2.83E+01 G  
 
TL-210   N   2.8607E-01                                      5.84E+05             
                           799.60 2.091E-01 ?(  1.757E+00 2.42E+02 9.90E+01 G  
                           296.00 3.825E-01 ?(  3.242E+00 2.53E+02 7.90E+01 G  
                          1313.00 2.007E+00 ?   4.154E+00 8.97E+01 2.10E+01 GA 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:14:09 PMPage 16
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183719.An1            
                                                                                 
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       171.        19.     0.011   118.10   5.599E+00   
 AM-241      59.54       355.       -31.    -0.017    60.48  -1.609E+00  P
 BA-133      80.99      1727.       -32.    -0.018   183.87  -1.349E+00   
 EU-155      86.54      1336.       -32.    -0.018   160.27  -1.458E+00   
 Gd-153      97.50       911.       -28.    -0.015   155.97  -1.212E+00   
 Np-239      99.50       871.       -28.    -0.016   150.60  -2.444E+00   
 Gd-153     103.20       899.       -28.    -0.016   152.29  -1.676E+00   
 Np-239     103.70       927.       -28.    -0.016   154.53  -1.522E+00   
 EU-155     105.31       955.       -12.    -0.007   223.14  -7.279E-01  P
 EU-152     121.78       471.       -30.    -0.016   105.57  -1.342E+00   
 CO-57      122.06       501.       -30.    -0.016   108.68  -4.486E-01   
 EU-154     123.10       445.         7.     0.004   403.78   2.366E-01   
 PA-234     131.29       588.       -14.    -0.008   252.31  -1.001E+00   
 CO-57      136.47       615.       -28.    -0.016   126.59  -3.501E+00   
 Tc-99m     140.51       645.       -28.    -0.016   127.59  -4.430E-01   
 U-235      143.79       678.       -33.    -0.018    81.17  -4.093E+00  P
 CE-141     145.44       604.        27.     0.015   128.66   7.756E-01   
 Ba-140     162.66       444.       -26.    -0.015   114.43  -6.190E+00   
 U-235      163.38       472.       -17.    -0.010   153.47  -5.028E+00  P
 CE-139     165.85       444.         8.     0.004   398.78   1.363E-01   
 Cf-251     176.60       163.        22.     0.012   106.39   1.945E+00   
 U-235      185.72       410.       -44.    -0.024    62.95  -1.272E+00  P
 U-235      205.33       152.        42.     0.024    53.78   1.421E+01  P
 Cf-251     227.00       147.        22.     0.012   101.36   6.202E+00   
 TH-227     235.97      1083.        21.     0.011   226.29   3.098E+00   
 EU-152     244.69      1210.       -24.    -0.013   205.43  -6.003E+00   
 TH-227     256.24        97.        18.     0.010    99.13   5.067E+00   
 Cd-113m    263.70       171.       -13.    -0.007   148.54  -4.204E+03   
 BI-210M    265.83       154.        16.     0.009   111.09   6.504E-01  P
 Hg-203     279.20       177.        -8.    -0.005   228.63  -2.120E-01   
 I-131      284.30        96.         7.     0.004   270.79   2.335E+00  P
 TL-210     296.00       619.        14.     0.008   252.75   3.825E-01   
 PA-231     300.07       633.        14.     0.008   254.64   1.245E+01   
 PA-233     300.18       647.        14.     0.008   257.36   4.941E+00   
 PA-231     302.65       661.        14.     0.008   259.53   1.072E+01   
 BA-133     302.85       675.        14.     0.008   262.25   1.685E+00   
 Ba-140     304.85       689.        14.     0.008   264.46   7.248E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:14:09 PMPage 17
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183719.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-210M    304.90       704.        14.     0.008   267.07   1.111E+00   
 Ir-192     308.44       718.        14.     0.008   268.87   9.907E-01   
 PA-233     312.01       732.        14.     0.008   270.63   8.836E-01   
 Ir-192     316.49       160.        -8.    -0.005   217.66  -2.165E-01   
 CR-51      320.08       147.        17.     0.009   106.58   3.793E+00  P
 La-140     328.76       158.       -17.    -0.010   102.08  -1.985E+00  P
 Cf-249     333.44        77.         8.     0.004   208.23   1.210E+00   
 Cs-136     340.57       323.       -12.    -0.007   208.14  -6.263E-01   
 BA-133     356.00       600.        15.     0.008   229.12   6.027E-01   
 I-131      364.48       106.       -20.    -0.011    98.93  -6.123E-01   
 BA-133     383.84       141.        16.     0.009   107.70   4.648E+00   
 Cf-249     387.95       157.         3.     0.002   599.23   1.176E-01   
 SB-125     427.88        84.       -11.    -0.006   269.11  -1.079E+00  P
 AG-108M    433.94        70.        -4.    -0.002   826.41  -1.162E-01  P
 PM-146     453.88        80.       -14.    -0.008   127.91  -6.297E-01   
 SB-125     463.37        72.        50.     0.028    28.12   1.406E+01  P
 Ir-192     468.06       151.       -15.    -0.008   117.71  -8.734E-01   
 BE-7       477.59       112.       -16.    -0.009    95.20  -4.695E+00   
 HF-181     482.00        80.        12.     0.007   109.78   4.522E-01  P
 La-140     487.02        68.        -2.    -0.001   810.35  -1.352E-01   
 RU-103     497.05        36.        12.     0.007    98.95   4.257E-01   
 RH-106     511.86        75.       136.     0.075    12.45   2.166E+01   
 Nd-147     531.00        60.       -12.    -0.007   129.64  -3.024E+00   
 Ba-140     537.26        61.        -4.    -0.002   331.55  -5.382E-01  P
 CS-134     563.24        40.        11.     0.006   116.54   4.505E+00   
 CS-134     569.32        46.         3.     0.002   307.52   7.097E-01   
 PA-234     569.47        46.         4.     0.002   219.43   1.892E+00   
 BI-207     569.70        47.         3.     0.002   294.96   1.176E-01   
 SB-125     600.50       593.        -5.    -0.003   690.22  -1.004E+00   
 CS-134     604.71       680.       -18.    -0.010   208.03  -6.588E-01   
 RU-103     610.30       662.       -18.    -0.010   204.55  -1.130E+01   
 AG-108M    614.28       645.       -18.    -0.010   201.26  -7.287E-01   
 PM-144     618.06       627.       -18.    -0.010   131.45  -6.661E-01  P
 RH-106     621.92       496.        14.     0.008   234.20   5.017E+00   
 I-131      636.97        57.       -12.    -0.007   131.63  -6.266E+00   
 AG-110M    657.76       103.        -8.    -0.004   190.36  -3.106E-01   
 CS-137     661.66        35.        19.     0.011    49.84   8.549E-01   
 PM-144     696.54        43.         5.     0.003   291.64   1.886E-01   
 NB-94      702.63        39.        13.     0.007   103.06   5.291E-01  P
 SB-124     722.79       102.        11.     0.006   129.28   4.311E+00   
 PM-146     735.72        17.        10.     0.005    93.18   1.799E+00   
 ZR-95      756.73        56.         3.     0.001   577.78   2.084E-01   
 AG-110M    763.94        58.       -16.    -0.009    70.03  -3.174E+00   
 NB-95      765.79       160.       -25.    -0.014    73.56  -1.085E+00   
 PA-234M    766.41       120.        18.     0.010    90.88   2.581E+02  P
 EU-152     778.92        39.       -15.    -0.008    89.06  -5.026E+00   
 CS-134     795.87        49.        12.     0.007    85.16   6.373E-01   
 TL-210     799.60        61.         5.     0.003   241.84   2.091E-01   
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:14:09 PMPage 18
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183719.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134     801.95        60.        11.     0.006   101.01   5.780E+00   
 CO-58      810.78        19.        16.     0.009    44.98   7.379E-01  P
 La-140     815.77        35.         7.     0.004   122.36   1.393E+00   
 Cs-136     818.50        73.       -11.    -0.006   109.94  -5.149E-01   
 MN-54      834.85        28.        12.     0.006   101.63   5.306E-01  P
 NB-94      871.10        28.        10.     0.005    84.25   4.577E-01   
 EU-154     873.23        65.       -16.    -0.009    76.56  -6.098E+00   
 PA-234     880.53       103.       -17.    -0.009    89.44  -1.328E+01   
 PA-234     883.24        79.        14.     0.008    93.41   6.972E+00   
 AG-110M    884.68        65.         5.     0.003   237.42   3.210E-01   
 Sc-46      889.28        97.       -16.    -0.009    90.81  -7.655E-01   
 Y-88       898.04        33.        -6.    -0.003   218.04  -2.927E-01   
 AG-110M    937.49        75.       -22.    -0.012    86.76  -3.173E+00   
 PA-234     946.02        42.       -11.    -0.006   128.56  -4.133E+00   
 EU-152     964.11       113.         8.     0.004   195.91   2.734E+00   
 EU-154     996.33        61.       -14.    -0.008    84.65  -6.801E+00   
 PA-234M   1001.00        78.        -4.    -0.002   304.31  -2.664E+01  P
 EU-154    1004.77        99.       -16.    -0.009    91.63  -4.672E+00   
 Co-56     1037.84        25.        -6.    -0.003   187.70  -2.294E+00   
 Cs-136    1048.07        37.        -9.    -0.005   101.23  -6.124E-01   
 RH-106    1050.36        56.        -5.    -0.003   230.79  -1.631E+01   
 BI-207    1063.66        15.         8.     0.004   112.15   5.912E-01   
 Ga-68     1077.40        35.        -9.    -0.005   148.31  -1.773E+01   
 FE-59     1099.25        25.         2.     0.001   646.91   1.715E-01  P
 EU-152    1112.07       138.         6.     0.003   272.24   2.575E+00   
 CO-60     1173.24        30.        -6.    -0.003   174.74  -3.728E-01  P
 Ta-182    1189.05        25.        -3.    -0.002   370.93  -1.111E+00   
 Ta-182    1221.41        43.       -11.    -0.006   142.52  -2.419E+00   
 Co-56     1238.28        27.        14.     0.008    90.53   1.277E+00  P
 NA-22     1274.53        21.        -3.    -0.002   203.47  -2.111E-01   
 FE-59     1291.60        17.         6.     0.004   147.24   9.552E-01  P
 TL-210    1313.00         5.         7.     0.004    89.70   2.007E+00   
 CO-60     1332.50        11.         1.     0.001   652.15   7.566E-02  P
 AG-110M   1384.30        21.        -1.    -0.001   792.15  -3.704E-01   
 EU-152    1408.00        27.        -8.    -0.004    96.24  -2.560E+00  P
 La-140    1596.21        51.       -22.    -0.012    79.82  -1.723E+00   
 SB-124    1690.98         6.         3.     0.002   205.48   4.956E-01   
 Co-56     1771.35        95.       -10.    -0.006   141.42  -5.291E+00   
 Y-88      1836.06        18.       -10.    -0.006   107.24  -8.494E-01   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:14:09 PMPage 19
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183719.An1            
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -4.6946E+00   -4.6946E+00    9.520E+01%                1.50E+01
 NA-22  #A   -2.1107E-01   -2.1107E-01    2.035E+02%                1.53E+00
 K-40         1.2208E+02    1.2208E+02    7.597E+00%                9.25E+00
 Sc-46  #A   -7.6547E-01   -7.6547E-01    9.081E+01%                2.33E+00
 CR-51  #A    3.7932E+00    3.7932E+00    1.066E+02%                1.36E+01
 MN-54  #A    5.3062E-01    5.3062E-01    1.016E+02%                1.26E+00
 FE-59  #A    5.1109E-01    5.1109E-01    1.472E+02%                2.61E+00
 Co-56  #A    5.0962E-01    5.0962E-01    9.053E+01%                1.36E+00
 CO-57  #A   -4.4856E-01   -4.4856E-01    1.087E+02%                1.62E+00
 CO-58  #A    7.3787E-01    7.3787E-01    4.498E+01%                1.03E+00
 CO-60  #A    7.5656E-02    7.5656E-02    6.522E+02%                1.18E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                6.62E+00
 NB-94  #A    4.9307E-01    4.9307E-01    6.656E+01%                1.31E+00
 ZR-95  #A    2.0836E-01    2.0836E-01    5.778E+02%                2.94E+00
 NB-95  #A   -1.0851E+00   -1.0851E+00    7.356E+01%                2.65E+00
 RU-103 #A    4.2567E-01    4.2568E-01    9.895E+01%                1.05E+00
 RH-106 #A    5.0168E+00    5.0168E+00    2.342E+02%                3.95E+01
 AG-108M#A   -1.1615E-01   -1.1615E-01    8.264E+02%                1.30E+00
 AG-110M#A    3.2099E-01    3.2099E-01    2.374E+02%                2.64E+00
 SN-113 #A   -2.1678E-02   -2.1678E-02    5.815E+03%                2.69E+00
 SB-124 #A    4.4809E-01    4.4809E-01    1.293E+02%                4.23E+00
 SB-125 #A    2.8763E+00    2.8764E+00    2.812E+01%                4.31E+00
 I-131  #A   -4.0625E-01   -4.0626E-01    9.893E+01%                1.55E+00
 Gd-153 #A   -1.2122E+00   -1.2122E+00    1.560E+02%                6.30E+00
 Ga-68  #A   -1.7633E+01   -1.7732E+01    1.483E+02%                5.97E+01
 Tc-99m #A   -4.4248E-01   -4.4295E-01    1.276E+02%                1.88E+00
 BA-133 #A    8.4956E-01    8.4956E-01    1.741E+02%                4.63E+00
 CS-134 #A    1.2994E+00    1.2994E+00    8.516E+01%                1.83E+00
 CS-137 #A    8.5493E-01    8.5493E-01    4.984E+01%                1.37E+00
 CE-139 #A    1.3633E-01    1.3633E-01    3.988E+02%                1.83E+00
 Ba-140 #A    6.2641E-01    6.2643E-01    2.121E+02%                5.30E+00
 La-140 #A   -1.7225E+00   -1.7225E+00    7.982E+01%                2.85E+00
 CE-141 #A    7.7559E-01    7.7560E-01    1.287E+02%                3.33E+00
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.40E+01
 PM-144 #A    1.8857E-01    1.8857E-01    2.916E+02%                1.35E+00
 EU-152 #A    6.4563E-01    6.4563E-01    1.056E+02%                4.72E+00
 EU-154 #A    2.3656E-01    2.3656E-01    4.038E+02%                3.22E+00
 EU-155 #A   -7.2792E-01   -7.2792E-01    2.231E+02%                8.99E+00
 HF-181 #A    4.5217E-01    4.5218E-01    1.098E+02%                1.68E+00
 Ta-182 #A    0.0000E+00    0.0000E+00    1.000E+03%                9.66E+00
 Hg-203 #A   -2.1197E-01   -2.1197E-01    2.286E+02%                1.65E+00
 TL-208       8.5913E+00    8.5913E+00    9.063E+00%                1.15E+00
 PM-146 #A   -5.1714E-03   -5.1714E-03    7.913E+01%                2.00E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 12:14:09 PMPage 20
 TestAmerica Inc                 Spectrum name: 17_Gamma_20183719.An1            
                                                                                 
 Y-88   #A   -8.4945E-01   -8.4945E-01    1.072E+02%                1.91E+00
 Cd-113m#A   -4.2042E+03   -4.2042E+03    1.485E+02%                2.11E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.95E+01
 Cf-251 #A    1.9445E+00    1.9445E+00    1.064E+02%                5.55E+00
 Cf-249 #A    3.2552E-01    3.2552E-01    2.082E+02%                2.42E+00
 Sn-126  A   -5.4560E+00   -5.4560E+00    1.044E+02%                1.90E+01
 PB-210  A    1.7654E+01    1.7654E+01    7.531E+01%                3.75E+01
 PB-212       2.3962E+01    2.3962E+01    4.955E+00%                2.14E+00
 PB-214       3.1312E+01    3.1312E+01    5.467E+00%                3.17E+00
 BI-207 #A    5.9120E-01    5.9120E-01    1.122E+02%                1.53E+00
 BI-212       2.3525E+01    2.3525E+01    2.472E+01%                1.29E+01
 U-235  #A    1.6482E+00    1.6482E+00    4.869E+01%                1.54E+01
 BI-214       3.1196E+01    3.1196E+01    5.969E+00%                2.51E+00
 BI-210M#A    8.1566E-01    8.1566E-01    1.111E+02%                2.43E+00
 AC-228       2.8294E+01    2.8294E+01    7.226E+00%                2.30E+00
 TH-227 #A    4.3358E+00    4.3358E+00    9.128E+01%                1.35E+01
 TH-229 #A    6.2684E+00    6.2684E+00    1.479E+02%                2.49E+01
 TH-234  A    1.5874E+01    1.5874E+01    3.546E+01%                2.05E+01
 PA-231 #A    1.1516E+01    1.1516E+01    1.818E+02%                9.33E+01
 PA-233 #A    1.4797E+00    1.4797E+00    1.867E+02%                8.01E+00
 PA-234 #A    1.7994E+00    1.7994E+00    9.341E+01%                8.48E+00
 PA-234M#A    4.7366E+01    4.7366E+01    9.088E+01%                2.75E+02
 AM-241 #A   -1.6092E+00   -1.6092E+00    6.048E+01%                4.74E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.81E+01
 Ir-192 #A    1.0612E-01    1.0612E-01    1.730E+02%                1.60E+00
 Cs-136 #A   -5.1494E-01   -5.1495E-01    1.099E+02%                1.92E+00
 Np-239 #A    4.3604E-07    4.3609E-07    5.763E+08%                8.44E+00
 Nd-147 #A   -3.0238E+00   -3.0239E+00    1.296E+02%                9.78E+00
 TL-210 #A    2.8607E-01    2.8607E-01    1.749E+02%                1.76E+00
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.24E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.5 keV)     2.848E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.5 keV) 2.8483777E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 2_Gamma_20180207 
-----------------------------------------------------------------------------                      
   Sample Description: 402938_Gamma_160-31847-A-234-B 
             Detector: Detector # 2       
             Batch ID: 402938                 
    Work Order Number: Gamma   
           Lot Number: 160-31847-A-234-B
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2018 16:56       Live Time: 1800   sec
     Acquisition Time: 12/18/2018 16:56:55    Real Time: 1805   sec
        Analysis Time: 12/18/2018 17:27       Dead Time: 0.26   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 2_Soil_TunaCan.Clb
  Efficiency Cal Desc: 2_Soil_TunaCan_101407
  Efficiency Cal Date: 4/20/2018 13:56
      Energy Cal Date: 4/20/2018 13:54                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 2_2018-11-22_1510.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -6.229E+00           81.2     5.056E+00    5.066E+00    1.932E+01
NA-22      5.269E-01           91.7     4.831E-01    4.838E-01    1.155E+00
K-40       1.361E+02            8.5     1.152E+01    1.342E+01    1.023E+01
Sc-46     -8.069E-01          104.8     8.458E-01    8.467E-01    2.858E+00
CR-51     -9.166E-01          512.0     4.693E+00    4.693E+00    1.507E+01
MN-54      7.136E-01           94.1     6.716E-01    6.726E-01    1.630E+00
FE-59      5.986E-01          147.0     8.800E-01    8.805E-01    2.753E+00
Co-56      7.471E-01           91.5     6.838E-01    6.848E-01    1.206E+00
CO-57      3.484E+00          129.7     4.519E+00    4.523E+00    1.508E+01
CO-58      9.971E-02          595.0     5.933E-01    5.933E-01    2.100E+00
CO-60     -7.322E-01          112.2     8.212E-01    8.220E-01    1.900E+00
ZN-65      0.000E+00         1.#INF     3.785E-01    3.786E-01    6.043E+00
NB-94      6.630E-01           95.5     6.333E-01    6.342E-01    1.526E+00
ZR-95      2.107E-01          435.9     9.185E-01    9.186E-01    2.737E+00
NB-95     -6.056E-01          132.8     8.045E-01    8.051E-01    2.733E+00
RU-103     3.416E-01          151.0     5.160E-01    5.163E-01    1.310E+00
RH-106    -7.049E+00           92.6     6.527E+00    6.536E+00    2.193E+01
AG-108M   -3.489E-01          153.8     5.366E-01    5.369E-01    1.562E+00
AG-110M    0.000E+00         1.#INF     1.247E-01    1.247E-01    3.086E+00
SN-113    -5.035E-01          136.8     6.890E-01    6.894E-01    3.068E+00
SB-124    -6.855E-01          177.4     1.216E+00    1.217E+00    4.091E+00
SB-125     6.231E+00           22.2     1.381E+00    1.416E+00    3.326E+00
I-131      7.658E-01           91.6     7.014E-01    7.025E-01    1.336E+00
Gd-153    -1.229E+00          153.8     1.890E+00    1.892E+00    6.301E+00
Ga-68     -6.291E+00          444.0     2.793E+01    2.793E+01    6.799E+01
Tc-99m     3.801E-01          124.2     4.719E-01    4.724E-01    1.577E+00
BA-133     5.735E-01          199.9     1.147E+00    1.147E+00    3.865E+00
CS-134     2.462E+00           26.1     6.415E-01    6.537E-01    1.813E+00
CS-137    -4.058E-01          199.8     8.108E-01    8.110E-01    2.782E+00
CE-139     2.506E-01          189.3     4.743E-01    4.745E-01    1.597E+00
Ba-140    -8.736E-02          106.2     9.276E-02    9.286E-02    5.972E+00
La-140    -2.644E-01           98.9     2.616E-01    2.619E-01    2.754E+00
CE-141     6.713E-01          120.9     8.114E-01    8.121E-01    2.712E+00
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CE-144    -3.515E+00          123.2     4.329E+00    4.333E+00    1.443E+01
PM-144     3.683E-01          139.2     5.128E-01    5.131E-01    1.762E+00
EU-152     8.629E-01          141.3     1.219E+00    1.220E+00    9.220E+00
EU-154     1.658E+00           55.6     9.211E-01    9.250E-01    2.462E+00
EU-155     3.904E+00           37.9     1.479E+00    1.494E+00    3.645E+00
HF-181     9.771E-01           93.1     9.095E-01    9.108E-01    2.144E+00
Ta-182     5.707E-01           47.4     2.704E-01    2.719E-01    9.535E+00
Hg-203    -4.023E-01          131.7     5.299E-01    5.303E-01    1.786E+00
TL-208     1.056E+01            8.9     9.383E-01    1.081E+00    1.315E+00
PM-146     1.430E+00           41.8     5.974E-01    6.017E-01    1.404E+00
Y-88       2.319E-01          100.9     2.341E-01    2.344E-01    9.247E-01
Cd-113m    2.703E+03          225.7     6.099E+03    6.101E+03    2.081E+04
Cd-109     0.000E+00         1.#INF     1.710E+01    1.710E+01    5.693E+01
Cf-251    -4.288E-01          464.1     1.990E+00    1.990E+00    5.434E+00
Cf-249    -3.436E-01          237.0     8.143E-01    8.145E-01    2.778E+00
Sn-126    -5.315E+00          101.0     5.366E+00    5.374E+00    1.787E+01
PB-210     1.071E+01          131.2     1.405E+01    1.406E+01    4.022E+01
PB-212     3.274E+01            4.1     1.336E+00    2.168E+00    1.887E+00
PB-214     1.753E+01            7.9     1.393E+00    1.653E+00    2.695E+00
BI-207     3.449E-01           85.5     2.949E-01    2.954E-01    2.038E+00
BI-212     7.581E+00           92.5     7.012E+00    7.023E+00    2.374E+01
U-235      1.349E+00          284.5     3.839E+00    3.840E+00    1.292E+01
BI-214     1.322E+01           11.0     1.453E+00    1.601E+00    3.125E+00
BI-210M   -1.104E-02        18856.0     2.082E+00    2.082E+00    2.581E+00
AC-228     3.230E+01            6.0     1.933E+00    2.533E+00    2.646E+00
TH-227    -1.708E+00          250.0     4.269E+00    4.270E+00    1.694E+01
TH-229     6.210E+00          136.8     8.495E+00    8.501E+00    2.291E+01
TH-234     1.279E+01           41.7     5.335E+00    5.382E+00    1.983E+01
PA-231    -7.014E-01         3910.4     2.743E+01    2.743E+01    9.265E+01
PA-233    -1.109E+00          207.9     2.306E+00    2.306E+00    7.732E+00
PA-234     1.601E+00           65.1     1.042E+00    1.045E+00    8.682E+00
PA-234M    1.554E+02           31.6     4.913E+01    4.975E+01    8.028E+01
AM-241    -1.623E+00          112.2     1.822E+00    1.824E+00    4.849E+00
Np-237     0.000E+00         1.#INF     5.549E+00    5.549E+00    1.847E+01
Ir-192     4.948E-01          149.0     7.371E-01    7.376E-01    1.680E+00
Cs-136     4.943E-01           88.3     4.362E-01    4.371E-01    2.132E+00
Np-239    -1.649E+00          143.3     2.363E+00    2.365E+00    7.877E+00
Nd-147     1.584E+00          263.6     4.176E+00    4.177E+00    1.065E+01
TL-210    -7.131E-01          107.4     7.656E-01    7.667E-01    2.591E+00
Kr-85     -1.455E+02          136.1     1.980E+02    1.982E+02    6.663E+02
-----------------------------------------------------------------------------
Total      3.172E+03

      Analyst: Joey Sausto
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:29 PMPage  1
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180207.An1             
                                                                                 
 Sample description                                             
      402938_Gamma_160-31847-A-234-B                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det2\2_Gamma_20180207.An1

 Acquisition information
        Start time:                 12/18/2018 4:56:55 PM
        Live time:               1800
        Real time:               1805
        Dead time:                  0.26 %
        Detector ID:                    2

 Detector system                                                
      Ge 2 SN/164                                                     
                                                                      

 Calibration
        Filename:                   2_Soil_TunaCan.Clb
      2_Soil_TunaCan_101407                                           
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 1:54:10 PM
             Zero offset:           0.101 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -4.975E-09 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 1:56:20 PM
             Type:                  Polynomial
             Uncertainty:           1.003 %
             Coefficients:         -0.414971  -4.933446   0.551852
                                   -0.058768   0.002630  -0.000046

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  2000.01keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:29 PMPage  2
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180207.An1             
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2018 4:56:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       2_2018-11-22_1510.PBC
                                                 11/22/2018 3:10:26 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   34 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1434

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.60       15. 131.20   0.72  1.832E-02    46.54   4.250    PBC<MDA PB210 
    50.14        6. 447.83   0.84  2.273E-02    50.14   8.000    PBC<MDA TH227 
    63.28       37.  57.66   0.66  3.262E-02    63.29   3.810    PBC<MDA TH234 
    74.91      243.  10.72   0.86  3.748E-02
    77.18      411.   6.94   0.86  3.819E-02
    87.39      126.  16.86   0.87  4.063E-02    86.54  30.700  5.611E+00 EU155 
                                                86.94   9.040  1.902E+01 Sn126 
                                                87.57  37.500  4.572E+00 Sn126 
                                                88.04   3.790  4.515E+01 Cd109 
    90.04       96.  21.01   0.87  4.108E-02
    93.06      129.  18.03   0.87  4.150E-02    92.59   5.584  2.325E+01 TH234 
                                                93.35   5.561  3.092E+01 AC228 
   105.39       63.  37.89   2.51  4.240E-02   105.31  21.200  3.904E+00 EU155 
                                               106.13  22.700    PBC<MDA Np239 
   122.05        5. 345.97   0.89  4.201E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  7.300E-02 CO57  
   123.11       24.  95.00   0.90  4.194E-02   123.10  40.790    PBC<MDA EU154 
   137.56       27. 129.73   0.91  4.074E-02   136.47  10.680    PBC<MDA CO57  
   140.51       24. 124.16   0.91  4.029E-02   140.51  89.300    PBC<MDA Tc99m 
   143.79       11. 284.50   0.91  3.990E-02   143.79  10.960    PBC<MDA U235  
   145.44       23. 120.87   0.91  3.970E-02   145.44  48.200    PBC<MDA CE141 
   162.66       21. 122.86   0.93  3.746E-02   162.66   6.220    PBC<MDA Ba140 
   166.37       13. 189.25   0.93  3.703E-02   165.85  79.900    PBC<MDA CE139 
   185.92       98.  22.15   0.82  3.432E-02   185.72  54.000  2.923E+00 U235  
   193.51       16. 136.79   0.95  3.333E-02   193.51   4.400    PBC<MDA TH229 
   209.15       65.  27.89   0.77  3.137E-02
   238.61      700.   4.70   1.09  2.808E-02   238.63  43.300  3.200E+01 PB212 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:29 PMPage  3
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180207.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   241.97       83.  20.16   0.99  2.774E-02   242.00   7.430  2.247E+01 PB214 
   244.67        9. 518.04   0.99  2.747E-02   244.69   7.580    PBC<MDA EU152 
   263.70        8. 225.68   1.01  2.570E-02   263.70   0.006    PBC<MDA Cd113m
   270.38       86.  18.96   0.82  2.512E-02
   277.34       18.  97.23   1.02  2.455E-02   277.28   6.310    PBC<MDA TL208 
   284.30        5. 294.68   1.03  2.399E-02   284.30   6.140    PBC<MDA I131  
   295.35      155.  12.70   1.17  2.316E-02   295.09  19.300  1.900E+01 PB214 
                                               296.00  79.000  4.706E+00 TL210 
   300.29       88.  20.56   0.64  2.281E-02   300.03   3.280  6.435E+01 PB212 
                                               300.07   2.460  8.658E+01 PA231 
                                               300.18   6.200  3.436E+01 PA233 
   308.44       16. 193.87   1.04  2.225E-02   308.44  31.750    PBC<MDA Ir192 
   316.49        4. 370.19   1.05  2.172E-02   316.49  87.040    PBC<MDA Ir192 
   328.76       19. 105.91   1.06  2.096E-02   328.76  20.300    PBC<MDA La140 
   338.29      153.  11.02   1.02  2.041E-02   338.32  12.010  3.459E+01 AC228 
   345.83       16. 154.01   1.07  2.000E-02   345.83  15.070    PBC<MDA HF181 
   351.82      223.   9.33   1.24  1.968E-02   351.93  37.600  1.677E+01 PB214 
   356.00       12. 199.92   1.08  1.946E-02   356.00  62.050    PBC<MDA BA133 
   364.48        5. 308.99   1.09  1.904E-02   364.48  81.700    PBC<MDA I131  
   427.88       11. 103.50   1.14  1.641E-02   427.88  29.600    PBC<MDA SB125 
   453.88       26.  41.78   1.16  1.554E-02   453.88  65.000  1.430E+00 PM146 
   463.37       63.  22.17   1.16  1.525E-02   463.37  10.470  2.192E+01 SB125 
   468.06        9. 158.44   1.17  1.511E-02   468.06  51.750    PBC<MDA Ir192 
   482.00       13. 104.55   1.18  1.472E-02   482.00  80.500    PBC<MDA HF181 
   497.05        8. 151.04   1.19  1.431E-02   497.05  90.900    PBC<MDA RU103 
   510.90      107.  18.82   0.97  1.396E-02   511.86  20.000  2.128E+01 RH106 
   531.00        5. 263.57   1.21  1.349E-02   531.00  13.000    PBC<MDA Nd147 
   563.24        7. 162.67   1.24  1.280E-02   563.24   8.350    PBC<MDA CS134 
   569.32        6. 137.35   1.24  1.268E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  3.385E+00 PA234 
                                               569.70  97.740  2.841E-01 BI207 
   569.70        9.  85.50   1.24  1.267E-02   569.32  15.380  2.463E+00 CS134 
                                               569.47   8.200  4.622E+00 PA234 
                                               569.70  97.740  3.879E-01 BI207 
   583.23      199.   8.88   1.36  1.241E-02   583.02  84.500  1.056E+01 TL208 
   604.66        3. 823.14   1.27  1.202E-02   604.71  97.620    PBC<MDA CS134 
   609.26      130.  10.99   1.27  1.194E-02   609.31  46.090  1.314E+01 BI214 
   618.06       15. 139.23   1.28  1.180E-02   618.06  99.100    PBC<MDA PM144 
   635.89       11.  76.05   1.29  1.151E-02   635.89  11.310    PBC<MDA SB125 
   636.97       10.  91.60   1.29  1.149E-02   636.97   7.170    PBC<MDA I131  
   702.63       12.  95.52   1.34  1.055E-02   702.63  97.900    PBC<MDA NB94  
   723.57       11. 117.45   1.36  1.029E-02   722.94  90.840    PBC<MDA AG108M
                                               723.36  20.220  2.833E+00 EU154 
                                               724.20  44.150  1.299E+00 ZR95  
   724.20        2. 640.31   1.36  1.028E-02   723.36  20.220    PBC<MDA EU154 
                                               724.20  44.150  2.447E-01 ZR95  
   727.38       11.  92.50   1.36  1.025E-02   727.17   7.550    PBC<MDA BI212 
   747.16        1. 717.85   1.37  1.001E-02   747.16  34.000    PBC<MDA PM146 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:29 PMPage  4
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180207.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   756.73        2. 591.49   1.38  9.903E-03   756.73  54.460    PBC<MDA ZR95  
   765.89       14.  92.07   1.39  9.796E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  2.788E+02 PA234M
   779.61        5. 183.34   1.39  9.661E-03   778.92  12.940    PBC<MDA EU152 
   795.81       36.  26.06   1.41  9.485E-03   795.87  85.530  2.465E+00 CS134 
   801.95        8. 121.47   1.41  9.424E-03   801.95   8.690    PBC<MDA CS134 
   810.78        2. 594.98   1.42  9.337E-03   810.78  99.460    PBC<MDA CO58  
   818.50       10. 105.64   1.42  9.261E-03   818.50 100.000    PBC<MDA Cs136 
   834.85       12.  94.11   1.43  9.107E-03   834.85  99.980    PBC<MDA MN54  
   846.77        9.  91.52   1.44  8.997E-03   846.77  99.935    PBC<MDA Co56  
   860.67       11.  92.45   1.45  8.874E-03   860.56  12.420    PBC<MDA TL208 
   873.39        9.  93.53   1.46  8.765E-03   873.23  12.270    PBC<MDA EU154 
   880.53        9.  95.37   1.47  8.703E-03   880.53   6.000    PBC<MDA PA234 
   883.24        8. 114.63   1.47  8.680E-03   883.24   9.600    PBC<MDA PA234 
   898.04        7. 100.93   1.48  8.558E-03   898.04  93.700    PBC<MDA Y88   
   911.29      132.   9.15   1.37  8.453E-03   911.07  29.000  2.998E+01 AC228 
   946.02        7.  94.69   1.51  8.186E-03   946.02  13.400    PBC<MDA PA234 
   969.11       87.  10.82   1.46  8.020E-03   968.97  17.460  3.458E+01 AC228 
  1001.00       13.  31.61   1.55  7.800E-03  1001.00   0.837  1.121E+02 PA234M
  1004.77        5. 134.38   1.55  7.775E-03  1004.77  18.010    PBC<MDA EU154 
  1037.84        5. 181.97   1.57  7.562E-03  1037.84  14.130    PBC<MDA Co56  
  1048.07        4. 141.42   1.58  7.498E-03  1048.07  80.000    PBC<MDA Cs136 
  1063.66        3. 283.92   1.59  7.403E-03  1063.66  74.500    PBC<MDA BI207 
  1099.25        2. 403.11   1.61  7.196E-03  1099.25  56.500    PBC<MDA FE59  
  1112.07        7. 153.19   1.62  7.124E-03  1112.07  13.644    PBC<MDA EU152 
  1120.06       26.  27.93   1.62  7.078E-03  1120.29  15.100  1.347E+01 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.55        6. 182.19   1.63  7.077E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  4.436E-01 Sc46  
                                              1121.30  34.900  1.272E+00 Ta182 
  1173.24        3. 330.11   1.66  6.799E-03  1173.24  99.900    PBC<MDA CO60  
  1221.31       13.  47.38   1.69  6.562E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.28        5. 244.95   1.70  6.483E-03  1238.28  66.070    PBC<MDA Co56  
  1274.53        6.  91.69   1.72  6.318E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  1.496E+00 EU154 
  1274.54        3. 166.01   1.72  6.318E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  7.524E-01 EU154 
  1291.60        5. 147.02   1.73  6.244E-03  1291.60  43.200    PBC<MDA FE59  
  1313.00        4. 180.85   1.75  6.152E-03  1313.00  21.000    PBC<MDA TL210 
  1408.73       13.  27.74   1.80  5.773E-03  1408.00  21.005  5.956E+00 EU152 
  1460.98      146.   8.47   1.44  5.580E-03  1460.83  10.670  1.361E+02 K40   
  1764.97       27.  19.44   2.00  4.648E-03  1764.49  15.400  2.134E+01 BI214 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:29 PMPage  5
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180207.An1             
                                                                                 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.21    74.92       216.       243. 6.476E+03   10.72   0.856  -       D
   308.28    77.19       201.       411. 1.077E+04    6.94   0.858  -       D
   359.61    90.04       157.        96. 2.348E+03   21.00   0.868  -       D
   743.20   185.92       108.        98. 2.844E+03   22.15   0.819  -      s 
   836.13   209.15        82.        65. 2.061E+03   27.89   0.772  -        
  1081.02   270.38        45.        86. 3.424E+03   18.96   0.819  -      s 
  2043.04   510.90        67.       107. 7.649E+03   18.82   0.974  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.98    46.60       132.        15.     0.008   131.20   0.717 
 TH-227    200.14    50.14       358.         6.     0.003   447.83   0.835 
 AM-241    237.72    59.54       397.       -32.    -0.018   112.25   0.843s
 TH-234    252.72    63.29       152.        43.     0.024    43.58   0.846D
 Sn-126    256.69    64.28       466.       -31.    -0.017   100.96   0.847s
 BA-133    323.52    80.99       333.        -8.    -0.005   391.41   0.861 
 Np-237    345.52    86.49      1386.         0.     0.000   164.83   0.866A
 Sn-126    347.32    86.94       200.        71.     0.039    30.58   0.866D
 Sn-126    349.84    87.57      1146.       -32.    -0.018   149.96   0.866s
 Cd-109    351.72    88.04      1114.         0.     0.000   147.80   0.867A
 Nd-147    363.96    91.10      1082.       -12.    -0.007   386.33   0.869s
 TH-234    369.92    92.59       294.        35.     0.020    71.10   0.870D
 AC-228    372.96    93.35      1018.        33.     0.018   138.28   0.871s
 Gd-153    389.56    97.50       904.       -28.    -0.015   153.77   0.875s
 Np-239    397.56    99.50       773.       -27.    -0.015   146.55   0.876s
 Gd-153    412.36   103.20       746.       -27.    -0.015   143.54   0.879 
 Np-239    414.35   103.70       755.       -23.    -0.013   168.57   0.879 
 EU-155    421.10   105.39       146.        63.     0.035    37.89   2.512s
 Np-239    424.07   106.13       824.       -29.    -0.016   143.28   0.882s
 CO-57     487.79   122.06       249.         5.     0.003   345.97   0.895D
 EU-154    491.95   123.10       246.        24.     0.013    95.00   0.895s
 PA-234    524.72   131.29       592.       -28.    -0.015   126.45   0.902s

                                 (Page 7 of 22)

Page 247 of 860



      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:29 PMPage  6
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180207.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 HF-181    531.64   133.02       591.       -28.    -0.015   126.14   0.904s
 CE-144    533.70   133.54       615.       -29.    -0.016   123.15   0.904s
 HF-181    544.74   136.30       644.       -29.    -0.016   125.63   0.906s
 CO-57     545.43   136.47       613.        27.     0.015   129.73   0.906s
 Tc-99m    561.58   140.51       428.        24.     0.013   124.16   0.910s
 U-235     574.68   143.79       451.        11.     0.006   284.50   0.912s
 CE-141    581.30   145.44       379.        23.     0.013   120.87   0.914s
 Ba-140    650.17   162.66       312.        21.     0.011   122.86   0.928s
 U-235     653.05   163.38       426.       -26.    -0.014    93.71   0.928s
 CE-139    662.94   165.85       312.        13.     0.007   189.25   0.930s
 Cf-251    705.93   176.60       147.        -5.    -0.003   464.12   0.939s
 U-235     742.41   185.72       302.       -23.    -0.013   106.69   0.946s
 TH-229    773.56   193.51       154.        16.     0.009   136.79   0.953s
 U-235     820.85   205.33       365.        -5.    -0.003   580.55   0.962s
 Cf-251    907.51   227.00       150.       -20.    -0.011   114.97   0.980s
 TH-227    943.39   235.97      1173.       -21.    -0.012   233.21   0.987 
 PB-212    954.04   238.63        69.       716.     0.398     4.08   0.989D
 PB-214    967.50   242.00       100.        83.     0.046    20.16   0.992D
 EU-152    978.28   244.69      1137.         9.     0.005   518.04   0.994 
 TH-227   1024.46   256.24       132.       -19.    -0.011   249.98   1.003s
 Cd-113m  1054.30   263.70       140.         8.     0.004   225.68   1.009 
 TL-208   1108.63   277.28       138.        18.     0.010    97.23   1.020 
 Hg-203   1116.30   279.20       172.       -14.    -0.008   131.70   1.021s
 I-131    1136.69   284.30        74.         5.     0.003   294.68   1.025s
 PB-214   1180.89   295.35        55.       153.     0.085    12.87   1.167 
 TL-210   1183.49   296.00       661.       -19.    -0.010   195.94   1.034 
 PB-212   1200.64   300.29        53.        87.     0.048    20.78   0.644s
 PA-231   1199.77   300.07       642.       -19.    -0.010   192.57   1.038s
 PA-233   1200.21   300.18       535.       -17.    -0.009   194.82   1.038s
 BA-133   1210.90   302.85       517.         0.     0.000  1000.00   1.040s
 Ba-140   1218.89   304.85       517.         0.     0.000  1000.00   1.041s
 BI-210M  1219.07   304.90       517.         0.     0.000  1000.00   1.041s
 Ir-192   1233.25   308.44       462.        16.     0.009   193.87   1.044s
 PA-233   1247.54   312.01       533.       -16.    -0.009   207.86   1.047s
 Ir-192   1265.45   316.49       136.         4.     0.002   370.19   1.050s
 CR-51    1279.82   320.08       141.        -4.    -0.002   512.03   1.053 
 La-140   1314.53   328.76       106.        19.     0.010   105.91   1.060s
 Cf-249   1333.24   333.44        99.       -14.    -0.008   135.62   1.064s
 AC-228   1352.65   338.29        38.       153.     0.085    11.02   1.017 
 Cs-136   1361.76   340.57       356.       -19.    -0.010   145.42   1.069s
 EU-152   1376.62   344.29       337.       -19.    -0.010   141.29   1.072s
 HF-181   1382.80   345.83       296.        16.     0.009   154.01   1.073s
 PB-214   1406.77   351.82        51.       223.     0.124     9.33   1.241 
 BA-133   1423.48   356.00       304.        12.     0.007   199.92   1.081s
 I-131    1457.41   364.48        55.         5.     0.003   308.99   1.088s
 BA-133   1534.84   383.84       152.         0.     0.000  1000.00   1.103s
 Cf-249   1551.27   387.95       147.        -7.    -0.004   236.97   1.106s
 SN-113   1566.23   391.69       167.       -10.    -0.006   136.85   1.109 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:29 PMPage  7
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180207.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125   1710.97   427.88        32.        11.     0.006   103.50   1.137s
 AG-108M  1735.21   433.94        68.        -9.    -0.005   153.80   1.141 
 PM-146   1814.98   453.88        24.        26.     0.014    41.78   1.157s
 SB-125   1852.93   463.37        66.        63.     0.035    22.17   1.164s
 Ir-192   1871.70   468.06        99.         9.     0.005   158.44   1.167s
 BE-7     1909.84   477.60       122.       -18.    -0.010    81.17   1.175s
 HF-181   1927.44   482.00        85.        13.     0.007   104.55   1.178s
 RU-103   1987.67   497.05        36.         8.     0.004   151.04   1.189s
 RH-106   2046.91   511.86       250.       -32.    -0.018    72.42   2.450s
 Kr-85    2055.37   513.98       219.       -16.    -0.009   136.11   1.202 
 Nd-147   2123.45   531.00        44.         5.     0.003   263.57   1.215s
 Ba-140   2148.49   537.26        48.        -8.    -0.004   173.21   1.219s
 CS-134   2252.39   563.24        32.         7.     0.004   162.67   1.239 
 CS-134   2276.73   569.32        35.         6.     0.004   137.35   1.243 
 PA-234   2277.33   569.47        41.         0.     0.000  1000.00   1.243s
 BI-207   2278.25   569.70        23.         9.     0.005    85.50   1.244s
 TL-208   2332.37   583.23        23.       199.     0.111     8.88   1.358 
 SB-125   2401.44   600.50       344.       -15.    -0.008   181.48   1.266s
 SB-124   2410.37   602.73       329.       -15.    -0.008   177.44   1.268s
 CS-134   2418.28   604.71       310.         3.     0.002   823.14   1.269s
 BI-214   2436.69   609.31        37.       130.     0.072    10.99   1.273D
 PM-144   2471.69   618.06       204.        15.     0.008   139.23   1.279s
 RH-106   2487.11   621.92        86.       -15.    -0.008    92.58   1.282s
 SB-125   2543.00   635.89        29.        11.     0.006    76.05   1.292s
 I-131    2547.34   636.97        34.        10.     0.005    91.60   1.293s
 AG-110M  2630.49   657.76        75.       -15.    -0.008    85.28   1.308s
 CS-137   2646.08   661.66        92.        -7.    -0.004   199.81   1.311s
 NB-94    2809.96   702.63        30.        12.     0.007    95.52   1.340 
 SB-124   2890.59   722.79       102.       -12.    -0.006   127.34   1.355s
 AG-108M  2891.19   722.94        91.        -8.    -0.004   179.87   1.355s
 EU-154   2892.88   723.36        72.        11.     0.006   117.45   1.355s
 ZR-95    2896.24   724.20        81.         2.     0.001   640.31   1.356s
 BI-212   2908.12   727.17        42.        11.     0.006    92.50   1.358s
 PM-146   2942.32   735.72        35.        -3.    -0.002   258.33   1.364s
 PM-146   2988.08   747.16        22.         1.     0.001   717.85   1.372s
 ZR-95    3026.36   756.73        26.         2.     0.001   591.49   1.379s
 AG-110M  3055.21   763.94        69.       -17.    -0.009    74.61   1.384 
 NB-95    3062.60   765.79        95.       -11.    -0.006   132.84   1.385s
 PA-234M  3065.09   766.41        81.        14.     0.008    92.07   1.386s
 EU-152   3115.12   778.92        22.         5.     0.003   183.34   1.395 
 BI-212   3141.12   785.42        48.        -7.    -0.004   214.91   1.399s
 CS-134   3182.92   795.87        26.        36.     0.020    26.06   1.407s
 TL-210   3197.84   799.60        77.       -12.    -0.007   107.36   1.409s
 CS-134   3207.25   801.95        49.         8.     0.005   121.47   1.411 
 CO-58    3242.54   810.77        48.         2.     0.001   594.98   1.417s
 La-140   3262.52   815.77        64.       -14.    -0.008    85.49   1.421s
 Cs-136   3273.44   818.50        50.        10.     0.005   105.64   1.422s
 MN-54    3338.84   834.85        27.        12.     0.006    94.11   1.434s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:29 PMPage  8
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180207.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Co-56    3386.53   846.77        13.         9.     0.005    91.52   1.442s
 TL-208   3441.70   860.56        22.        11.     0.006    92.45   1.452s
 NB-94    3483.84   871.10        26.       -12.    -0.007    64.60   1.459s
 EU-154   3492.37   873.23        29.         9.     0.005    93.53   1.460s
 PA-234   3521.57   880.53        31.         9.     0.005    95.37   1.465s
 PA-234   3532.41   883.24        40.         8.     0.005   114.63   1.467 
 AG-110M  3538.19   884.68        48.         0.     0.000  1000.00   1.468s
 Sc-46    3556.57   889.28        80.       -13.    -0.007   104.82   1.471s
 Y-88     3591.61   898.04        10.         7.     0.004   100.93   1.477s
 AC-228   3644.62   911.29         4.       132.     0.073     9.15   1.368 
 AG-110M  3749.43   937.49        61.       -19.    -0.010    90.61   1.504s
 PA-234   3783.54   946.02         9.         7.     0.004    94.69   1.510s
 EU-152   3855.90   964.11       151.       -15.    -0.008   118.82   1.522 
 AC-228   3875.91   969.11         1.        87.     0.048    10.82   1.457 
 EU-154   3984.78   996.33        11.         0.     0.000  1000.00   1.544 
 PA-234M  4003.46  1001.00         2.        13.     0.007    31.61   1.547s
 EU-154   4018.57  1004.77        24.         5.     0.003   134.38   1.549s
 Co-56    4150.84  1037.84        19.         5.     0.003   181.97   1.571s
 Cs-136   4191.76  1048.07        14.         4.     0.002   141.42   1.578s
 BI-207   4254.12  1063.66        14.         3.     0.002   283.92   1.588s
 Ga-68    4309.08  1077.40        23.        -2.    -0.001   444.01   1.597s
 FE-59    4396.49  1099.25        14.         2.     0.001   403.11   1.611s
 EU-152   4447.79  1112.07        54.         7.     0.004   153.19   1.620 
 ZN-65    4461.68  1115.55        61.         0.     0.000  1000.00   1.622s
 BI-214   4480.64  1120.29        13.        26.     0.014    27.93   1.625D
 Sc-46    4481.70  1120.55        50.         6.     0.003   182.19   1.625 
 Ta-182   4484.70  1121.30        72.        -9.    -0.005   132.01   1.626s
 CO-60    4692.46  1173.24        15.         3.     0.001   330.11   1.659s
 Ta-182   4755.72  1189.05        25.       -13.    -0.007    89.15   1.669 
 Ta-182   4885.17  1221.41         5.        13.     0.007    47.38   1.689s
 Co-56    4952.65  1238.28        30.         5.     0.003   244.95   1.700s
 NA-22    5097.66  1274.53         5.         6.     0.003    91.69   1.723s
 EU-154   5097.70  1274.54        11.         3.     0.002   166.01   1.723 
 FE-59    5165.93  1291.60        10.         5.     0.003   147.02   1.733s
 TL-210   5251.56  1313.00        10.         4.     0.002   180.85   1.746s
 CO-60    5329.57  1332.50        15.        -8.    -0.004   112.15   1.758s
 EU-152   5631.60  1408.00         0.        13.     0.007    27.74   1.804s
 K-40     5843.53  1460.98         3.       146.     0.081     8.47   1.444 
 La-140   6384.53  1596.21        21.        -7.    -0.004   167.13   1.912s
 SB-124   6763.68  1690.98         0.         0.     0.000  1000.00   1.965s
 BI-214   7057.76  1764.49         1.        27.     0.015    19.44   2.005s
 Co-56    7085.20  1771.35        28.         0.     0.000  1000.00   2.008s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:29 PMPage  9
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180207.An1             
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -6.2289E+00                                      5.31E+01             
                           477.60-6.229E+00 ?(P 1.932E+01 8.12E+01 1.05E+01 G  
 
NA-22    C   5.2689E-01                                      9.50E+02             
                          1274.53 5.269E-01 ?(  1.155E+00 9.17E+01 9.99E+01 G  
 
K-40     N   1.3611E+02                                      4.66E+11             
                          1460.83 1.361E+02  (P 1.023E+01 8.47E+00 1.07E+01 G  
 
Sc-46    F  -8.0685E-01                                      8.38E+01             
                           889.28-8.069E-01 ?(  2.858E+00 1.05E+02 1.00E+02 G  
                          1120.55 4.436E-01 +   2.804E+00 1.82E+02 1.00E+02 G  
 
CR-51    F  -9.1659E-01                                      2.77E+01             
                           320.08-9.166E-01  (P 1.507E+01 5.12E+02 9.94E+00 G  
 
MN-54    C   7.1364E-01                                      3.12E+02             
                           834.85 7.136E-01 ?(P 1.630E+00 9.41E+01 1.00E+02 G  
 
FE-59    F   5.9856E-01                                      4.45E+01             
                          1099.25 2.733E-01 ?(  2.753E+00 4.03E+02 5.65E+01 G  
                          1291.60 1.024E+00 ?(P 3.598E+00 1.47E+02 4.32E+01 G  
 
Co-56    C   7.4712E-01                                      7.73E+01             
                           846.77 5.357E-01 ?(P 1.206E+00 9.15E+01 9.99E+01 G  
                          1238.28 6.485E-01 ?(  3.662E+00 2.45E+02 6.61E+01 G  
                          1037.84 2.704E+00 &(P 1.191E+01 1.82E+02 1.41E+01 G  
                          1771.35 0.000E+00 -   2.121E+01 1.00E+03 1.55E+01  A 
 
CO-57    C   3.4839E+00                                      2.72E+02             
                           122.06 7.300E-02 }   1.178E+00 3.46E+02 8.56E+01 G  
                           136.47 3.484E+00 &(  1.508E+01 1.30E+02 1.07E+01 G  
 
CO-58    C   9.9711E-02                                      7.09E+01             
                           810.78 9.971E-02 ?(  2.100E+00 5.95E+02 9.95E+01 G  
 
CO-60    F  -7.3224E-01                                      1.93E+03             
                          1332.50-7.322E-01 ?(  1.900E+00 1.12E+02 1.00E+02 G  
                          1173.24 2.159E-01 + P 1.716E+00 3.30E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:29 PMPage 10
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180207.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NB-94    I   6.6296E-01                                      7.41E+06             
                           702.63 6.630E-01 &(  1.526E+00 9.55E+01 9.79E+01 G  
                           871.10-7.868E-01 +   1.676E+00 6.46E+01 9.99E+01 G  
 
ZR-95    I   2.1075E-01                                      6.40E+01             
                           756.73 1.832E-01 ?(P 2.737E+00 5.91E+02 5.45E+01 G  
                           724.20 2.447E-01 ?(  5.464E+00 6.40E+02 4.42E+01 G  
 
NB-95    I  -6.0565E-01                                      6.40E+01             
                           765.79-6.056E-01 ?(  2.733E+00 1.33E+02 9.98E+01 G  
 
RU-103   I   3.4164E-01                                      3.93E+01             
                           497.05 3.416E-01  (  1.310E+00 1.51E+02 9.09E+01 G  
                           610.30 6.181E-06 %   6.899E+01 3.28E+08 5.75E+00 GA 
 
RH-106   I  -7.0495E+00                                      3.74E+02             
                           621.92-7.049E+00 ?(  2.193E+01 9.26E+01 9.93E+00 G  
                          1050.36-2.379E+00 %   1.181E+02 1.35E+03 1.56E+00 G  
                           511.86-6.352E+00 +   1.524E+01 7.24E+01 2.00E+01 GA 
 
AG-108M  C  -3.4888E-01                                      1.53E+05             
                           433.94-3.489E-01 ?(P 1.562E+00 1.54E+02 9.05E+01 G  
                           722.94-4.538E-01 +   2.796E+00 1.80E+02 9.08E+01 G  
                           614.28-1.193E-06 %   4.440E+00 1.09E+08 8.98E+01 G  
 
SN-113   F  -5.0345E-01                                      1.15E+02             
                           391.69-5.035E-01 &(P 3.068E+00 1.37E+02 6.40E+01 G  
 
SB-124   F  -6.8551E-01                                      6.02E+01             
                           602.73-6.855E-01 &(  4.091E+00 1.77E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.767E+00 1.00E+03 4.78E+01 G  
                           722.79-5.757E+00 +   2.485E+01 1.27E+02 1.08E+01 G  
 
SB-125   I   6.2309E+00                                      1.01E+03             
                           427.88 1.279E+00 ?(  3.326E+00 1.04E+02 2.96E+01 G  
                           600.50-3.754E+00 +   2.291E+01 1.81E+02 1.79E+01 G  
                           635.89 4.670E+00 ?(P 1.188E+01 7.60E+01 1.13E+01 G  
                           463.37 2.192E+01 @(  1.411E+01 2.22E+01 1.05E+01 G  
 
I-131    I   7.6576E-01                                      8.02E+00             
                           364.48 1.627E-01 ?(P 1.336E+00 3.09E+02 8.17E+01 G  
                           284.30 2.074E+00 ?(P 1.609E+01 2.95E+02 6.14E+00 G  
                           636.97 6.517E+00 ?(  2.024E+01 9.16E+01 7.17E+00 G  
 
Gd-153   F  -1.2294E+00                                      2.42E+02             
                            97.50-1.229E+00  (  6.301E+00 1.54E+02 3.00E+01 G  
                           103.20-1.635E+00 +   7.828E+00 1.44E+02 2.18E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:29 PMPage 11
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180207.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ga-68    C  -6.2907E+00                                      4.71E-02             
                          1077.40-6.291E+00 ?(  6.799E+01 4.44E+02 3.30E+00 G  
 
Tc-99m   I   3.8011E-01                                      2.51E-01             
                           140.51 3.801E-01 &(  1.577E+00 1.24E+02 8.93E+01 G  
 
BA-133   F   5.7353E-01                                      3.85E+03             
                           356.00 5.735E-01 &(  3.865E+00 2.00E+02 6.20E+01 G  
                           302.85 0.000E+00 -   1.455E+01 1.00E+03 1.83E+01 G  
                           383.84 0.000E+00 -   2.061E+01 1.00E+03 8.94E+00 GA 
                            80.99-3.464E-01 +   3.649E+00 3.91E+02 3.41E+01 GA 
 
CS-134   I   2.4619E+00                                      7.54E+02             
                           795.87 2.465E+00 ?(  1.813E+00 2.61E+01 8.55E+01 G  
                           604.71 1.435E-01 -   4.012E+00 8.23E+02 9.76E+01 G  
                           569.32 1.804E+00  (  8.589E+00 1.37E+02 1.54E+01 G  
                           801.95 5.763E+00 +   2.397E+01 1.21E+02 8.69E+00 G  
                           563.24 3.639E+00  (  1.511E+01 1.63E+02 8.35E+00 G  
 
CS-137   I  -4.0577E-01                                      1.10E+04             
                           661.66-4.058E-01 ?(  2.782E+00 2.00E+02 8.52E+01 G  
 
CE-139   F   2.5063E-01                                      1.38E+02             
                           165.85 2.506E-01 &(  1.597E+00 1.89E+02 7.99E+01 G  
 
Ba-140   I  -8.7358E-02                                      1.28E+01             
                           537.26-1.365E+00 ?(  5.972E+00 1.73E+02 2.44E+01 G  
                           162.66 4.924E+00  (  2.026E+01 1.23E+02 6.22E+00 G  
                           304.85 0.000E+00 &   6.257E+01 1.00E+03 4.29E+00 G  
 
La-140   I  -2.6438E-01                                      1.28E+01             
                          1596.21-8.392E-01 ?(P 2.754E+00 1.67E+02 9.54E+01 G  
                           487.02-2.350E-02 % P 3.155E+00 5.07E+03 4.55E+01 G  
                           328.76 2.437E+00 ?(  6.627E+00 1.06E+02 2.03E+01 G  
                           815.77-3.589E+00 +   1.030E+01 8.55E+01 2.33E+01 G  
 
CE-141   I   6.7126E-01                                      3.25E+01             
                           145.44 6.713E-01 &(  2.712E+00 1.21E+02 4.82E+01 G  
 
CE-144   I  -3.5155E+00                                      2.85E+02             
                           133.54-3.515E+00 ?(  1.443E+01 1.23E+02 1.11E+01 G  
 
PM-144   C   3.6828E-01                                      3.63E+02             
                           696.54 3.518E-02 &(  1.762E+00 2.02E+03 9.90E+01 G  
                           618.06 7.010E-01 ?(  3.288E+00 1.39E+02 9.91E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:29 PMPage 12
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180207.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-152   F   8.6289E-01                                      4.94E+03             
                           121.78 0.000E+00 }   3.640E+00 1.64E+03 2.86E+01 G  
                           344.29-1.946E+00 ?(  9.220E+00 1.41E+02 2.65E+01 G  
                          1112.07 4.001E+00  (  2.112E+01 1.53E+02 1.36E+01 G  
                           778.92 2.370E+00 ?(  1.084E+01 1.83E+02 1.29E+01 G  
                           964.11-7.069E+00 +   2.829E+01 1.19E+02 1.46E+01 G  
                           244.69 2.461E+00 ?(P 4.264E+01 5.18E+02 7.58E+00 G  
                          1408.00 5.956E+00 ?   3.376E+00 2.77E+01 2.10E+01 GA 
 
EU-154   I   1.6577E+00                                      3.14E+03             
                           123.10 7.765E-01 ?(  2.462E+00 9.50E+01 4.08E+01 G  
                          1274.54 7.524E-01  (  4.537E+00 1.66E+02 3.52E+01 G  
                           723.36 2.833E+00 ?(  1.131E+01 1.17E+02 2.02E+01 G  
                           873.23 4.543E+00 ?(  1.446E+01 9.35E+01 1.23E+01 G  
                          1004.77 2.137E+00 ?(  1.004E+01 1.34E+02 1.80E+01 G  
                           996.33 0.000E+00 &   1.210E+01 1.00E+03 1.06E+01 G  
 
EU-155   I   3.9036E+00                                      1.81E+03             
                           105.31 3.904E+00 *(P 3.645E+00 3.79E+01 2.12E+01 G  
                            86.54 3.796E-02 }   7.532E+00 2.42E+03 3.07E+01 G  
 
HF-181   F   9.7714E-01                                      4.24E+01             
                           482.00 6.073E-01  (  2.144E+00 1.05E+02 8.05E+01 G  
                           133.02-8.606E-01 +   3.621E+00 1.26E+02 4.33E+01 G  
                           345.83 2.953E+00 ?(P 1.528E+01 1.54E+02 1.51E+01 G  
                           136.30-6.728E+00 &   2.818E+01 1.26E+02 5.85E+00 G  
 
Ta-182   F   5.7071E-01                                      1.14E+02             
                          1121.30-2.117E+00 ?(  9.535E+00 1.32E+02 3.49E+01 G  
                          1221.41 4.045E+00 ?(P 4.149E+00 4.74E+01 2.70E+01 G  
                          1189.05-6.622E+00 +   1.327E+01 8.91E+01 1.62E+01 G  
 
Hg-203   F  -4.0231E-01                                      4.66E+01             
                           279.20-4.023E-01  (  1.786E+00 1.32E+02 8.15E+01 G  
 
TL-208   N   1.0564E+01                                      6.98E+02             
                           583.02 1.056E+01  (P 1.315E+00 8.88E+00 8.45E+01 G  
                           277.28 6.314E+00 - P 2.058E+01 9.72E+01 6.31E+00 G  
                           860.56 5.507E+00 - P 1.239E+01 9.25E+01 1.24E+01 G  
 
PM-146   C   1.4298E+00                                      2.02E+03             
                           453.88 1.430E+00 *(  1.404E+00 4.18E+01 6.50E+01 G  
                           747.16 2.176E-01 -   3.982E+00 7.18E+02 3.40E+01 G  
                           735.72-7.914E-01 & P 7.394E+00 2.58E+02 2.25E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:29 PMPage 13
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180207.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Y-88     F   2.3191E-01                                      1.07E+02             
                          1836.06-5.842E-03 %(P 9.247E-01 1.15E+04 9.92E+01 G  
                           898.04 4.836E-01 ?(P 1.189E+00 1.01E+02 9.37E+01 G  
 
Cd-113m      2.7026E+03                                      5.33E+03             
                           263.70 2.703E+03 ?(  2.081E+04 2.26E+02 6.00E-03   K
 
Cf-251   T  -4.2877E-01                                      3.28E+05             
                           176.60-4.288E-01  (  5.434E+00 4.64E+02 1.70E+01 G  
                           227.00-6.117E+00 +   1.800E+01 1.15E+02 6.30E+00 GA 
 
Cf-249   T  -3.4364E-01                                      1.28E+05             
                           387.95-3.436E-01 ?(  2.778E+00 2.37E+02 6.60E+01 G  
                           333.44-2.424E+00 &   8.497E+00 1.36E+02 1.55E+01 G  
 
Sn-126      -5.3150E+00                                      3.65E+07             
                            87.57-1.171E+00 }   5.847E+00 1.50E+02 3.75E+01 GA 
                            64.28-5.315E+00 ?(  1.787E+01 1.01E+02 9.70E+00 G  
                            86.94 1.075E+01 }   1.039E+01 3.06E+01 9.04E+00 GA 
 
PB-210   N   1.0708E+01                                      8.14E+03             
                            46.54 1.071E+01  (P 4.022E+01 1.31E+02 4.25E+00 G  
 
PB-212   N   3.2735E+01                                      6.98E+02             
                           238.63 3.274E+01  (P 1.887E+00 4.08E+00 4.33E+01 G  
                           300.03 6.435E+01 + P 2.725E+01 2.08E+01 3.28E+00 GA 
 
PB-214   N   1.7531E+01                                      5.84E+05             
                           351.93 1.677E+01  (P 2.695E+00 9.33E+00 3.76E+01 G  
                           295.09 1.900E+01  (P 4.626E+00 1.29E+01 1.93E+01 G  
                           242.00 2.247E+01 +   1.327E+01 2.02E+01 7.43E+00 GA 
 
BI-207   C   3.4494E-01                                      1.18E+04             
                          1063.66 2.886E-01 ?(P 2.038E+00 2.84E+02 7.45E+01 G  
                           569.70 3.879E-01 ?(  1.124E+00 8.55E+01 9.77E+01 G  
 
BI-212   N   7.5809E+00                                      6.98E+02             
                           727.17 7.581E+00 ?(  2.374E+01 9.25E+01 7.55E+00 G  
                           785.42-3.016E+01 +   1.578E+02 2.15E+02 1.28E+00 GA 
 
U-235    N   1.3494E+00                                      2.57E+11             
                           143.79 1.349E+00  (  1.292E+01 2.85E+02 1.10E+01 G  
                           205.33-1.626E+00 +   3.194E+01 5.81E+02 5.01E+00 G  
                           163.38-7.485E+00 & P 2.895E+01 9.37E+01 5.08E+00 G  
                           185.72-7.037E-01 +   2.508E+00 1.07E+02 5.40E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:29 PMPage 14
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180207.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-214   N   1.3224E+01                                      5.84E+05             
                           609.31 1.314E+01  (P 3.125E+00 1.10E+01 4.61E+01 G  
                          1120.29 1.347E+01  (P 1.020E+01 2.79E+01 1.51E+01 G  
                          1764.49 2.134E+01 + P 5.720E+00 1.94E+01 1.54E+01 G  
 
BI-210M  T  -1.1041E-02                                      1.10E+09             
                           265.83-1.104E-02 &(P 2.581E+00 1.89E+04 5.00E+01 G  
                           304.90 0.000E+00 &   9.588E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   3.2299E+01                                      2.10E+03             
                           911.07 2.998E+01  (P 2.646E+00 9.15E+00 2.90E+01 G  
                           968.97 3.458E+01  (P 2.924E+00 1.08E+01 1.75E+01 G  
                           338.32 3.459E+01  (P 7.159E+00 1.10E+01 1.20E+01 G  
                            93.35 7.911E+00 -   3.641E+01 1.38E+02 5.56E+00 XA 
 
TH-227   N  -1.7076E+00                                      7.95E+03             
                           256.24-5.754E+00 &(P 1.694E+01 2.50E+02 7.00E+00 G  
                           235.97-3.323E+00 &   2.586E+01 2.33E+02 1.23E+01 G  
                            50.14 1.833E+00 ?(  2.776E+01 4.48E+02 8.00E+00 G  
 
TH-229   N   6.2103E+00                                      2.68E+06             
                           193.51 6.210E+00  (P 2.291E+01 1.37E+02 4.40E+00 G  
                           210.85-1.192E+00 &   5.542E+01 1.37E+03 2.99E+00 G  
 
TH-234   N   1.2795E+01                                      1.63E+12             
                            92.59 8.446E+00  (P 1.983E+01 7.11E+01 5.58E+00 G  
                            63.29 1.917E+01  (P 2.688E+01 4.36E+01 3.81E+00 G  
 
PA-231   N  -7.0137E-01                                      1.20E+07             
                           302.65-7.014E-01 %(  9.265E+01 3.91E+03 2.88E+00 G  
                           300.07-1.855E+01 +   1.195E+02 1.93E+02 2.46E+00 G  
 
PA-233   C  -1.1092E+00                                      7.82E+08             
                           312.01-1.109E+00  (  7.732E+00 2.08E+02 3.60E+01 G  
                           300.18-6.644E+00 +   4.338E+01 1.95E+02 6.20E+00 G  
 
PA-234   N   1.6015E+00                                      1.63E+12             
                           131.29-2.058E+00 &(  8.682E+00 1.26E+02 1.80E+01 G  
                           946.02 3.760E+00 ?(  8.583E+00 9.47E+01 1.34E+01 G  
                           569.47 0.000E+00 -   1.740E+01 1.00E+03 8.20E+00 G  
                           883.24 5.451E+00 ?(  2.141E+01 1.15E+02 9.60E+00 G  
                           880.53 9.389E+00 ?   3.049E+01 9.54E+01 6.00E+00 GA 
 
PA-234M  N   1.5543E+02                                      1.63E+12             
                          1001.00 1.121E+02 ?(  8.028E+01 3.16E+01 8.37E-01 G  
                           766.41 2.788E+02 ?(  8.630E+02 9.21E+01 2.94E-01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:29 PMPage 15
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180207.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AM-241   T  -1.6232E+00                                      1.58E+05             
                            59.54-1.623E+00 ?(  4.849E+00 1.12E+02 3.59E+01 G  
 
Ir-192   F   4.9477E-01                                      7.40E+01             
                           316.49 1.322E-01  (  1.680E+00 3.70E+02 8.70E+01 G  
                           468.06 6.447E-01 &(  3.483E+00 1.58E+02 5.18E+01 G  
                           308.44 1.244E+00 ?(  8.095E+00 1.94E+02 3.18E+01 G  
 
Cs-136   F   4.9426E-01                                      1.30E+01             
                           818.50 5.933E-01 ?(  2.132E+00 1.06E+02 1.00E+02 G  
                          1048.07 3.705E-01 ?(  1.866E+00 1.41E+02 8.00E+01 G  
                           340.57-1.086E+00 +   5.293E+00 1.45E+02 4.69E+01 G  
 
Np-239   T  -1.6494E+00                                      2.36E+00             
                           103.70-1.270E+00 &   7.150E+00 1.69E+02 2.40E+01 X  
                           106.13-1.649E+00  (  7.877E+00 1.43E+02 2.27E+01 G  
                            99.50-2.381E+00 +   1.163E+01 1.47E+02 1.50E+01 X  
 
Nd-147       1.5843E+00                                      1.11E+01             
                           531.00 1.584E+00 ?(  1.065E+01 2.64E+02 1.30E+01 G  
                            91.10-5.749E-01 +   7.427E+00 3.86E+02 2.83E+01 G  
 
TL-210   N  -7.1313E-01                                      5.84E+05             
                           799.60-7.131E-01 ?(  2.591E+00 1.07E+02 9.90E+01 G  
                           296.00-5.684E-01 &   3.727E+00 1.96E+02 7.90E+01 G  
                          1313.00 1.720E+00 ?   7.502E+00 1.81E+02 2.10E+01 GA 
 
Kr-85    I  -1.4546E+02                                      3.92E+03             
                           513.98-1.455E+02 ?(  6.663E+02 1.36E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:29 PMPage 16
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180207.An1             
                                                                                 
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       358.         6.     0.003   447.83   1.833E+00   
 AM-241      59.54       397.       -32.    -0.018   112.25  -1.623E+00   
 BA-133      80.99       333.        -8.    -0.005   391.41  -3.464E-01   
 Nd-147      91.10      1082.       -12.    -0.007   386.33  -5.749E-01   
 Gd-153      97.50       904.       -28.    -0.015   153.77  -1.229E+00   
 Np-239      99.50       773.       -27.    -0.015   146.55  -2.381E+00   
 Gd-153     103.20       746.       -27.    -0.015   143.54  -1.635E+00   
 Np-239     103.70       755.       -23.    -0.013   168.57  -1.270E+00   
 Np-239     106.13       824.       -29.    -0.016   143.28  -1.649E+00   
 PA-234     131.29       592.       -28.    -0.015   126.45  -2.058E+00   
 HF-181     133.02       591.       -28.    -0.015   126.14  -8.606E-01   
 CE-144     133.54       615.       -29.    -0.016   123.15  -3.515E+00   
 HF-181     136.30       644.       -29.    -0.016   125.63  -6.728E+00   
 Tc-99m     140.51       428.        24.     0.013   124.16   3.801E-01   
 U-235      143.79       451.        11.     0.006   284.50   1.349E+00   
 CE-141     145.44       379.        23.     0.013   120.87   6.713E-01   
 Ba-140     162.66       312.        21.     0.011   122.86   4.924E+00   
 U-235      163.38       426.       -26.    -0.014    93.71  -7.485E+00  P
 Cf-251     176.60       147.        -5.    -0.003   464.12  -4.288E-01   
 U-235      185.72       302.       -23.    -0.013   106.69  -7.037E-01   
 TH-229     193.51       154.        16.     0.009   136.79   6.210E+00  P
 U-235      205.33       365.        -5.    -0.003   580.55  -1.626E+00   
 Cf-251     227.00       150.       -20.    -0.011   114.97  -6.117E+00   
 TH-227     235.97      1173.       -21.    -0.012   233.21  -3.323E+00   
 TH-227     256.24       132.       -19.    -0.011   249.98  -5.754E+00  P
 Cd-113m    263.70       140.         8.     0.004   225.68   2.703E+03   
 Hg-203     279.20       172.       -14.    -0.008   131.70  -4.023E-01   
 I-131      284.30        74.         5.     0.003   294.68   2.074E+00  P
 TL-210     296.00       661.       -19.    -0.010   195.94  -5.684E-01   
 PA-231     300.07       642.       -19.    -0.010   192.57  -1.855E+01   
 PA-233     300.18       535.       -17.    -0.009   194.82  -6.644E+00   
 Ir-192     308.44       462.        16.     0.009   193.87   1.244E+00   
 PA-233     312.01       533.       -16.    -0.009   207.86  -1.109E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:29 PMPage 17
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180207.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ir-192     316.49       136.         4.     0.002   370.19   1.322E-01   
 CR-51      320.08       141.        -4.    -0.002   512.03  -9.166E-01  P
 La-140     328.76       106.        19.     0.010   105.91   2.437E+00   
 Cf-249     333.44        99.       -14.    -0.008   135.62  -2.424E+00   
 Cs-136     340.57       356.       -19.    -0.010   145.42  -1.086E+00   
 HF-181     345.83       296.        16.     0.009   154.01   2.953E+00  P
 BA-133     356.00       304.        12.     0.007   199.92   5.735E-01   
 I-131      364.48        55.         5.     0.003   308.99   1.627E-01  P
 Cf-249     387.95       147.        -7.    -0.004   236.97  -3.436E-01   
 SN-113     391.69       167.       -10.    -0.006   136.85  -5.035E-01  P
 AG-108M    433.94        68.        -9.    -0.005   153.80  -3.489E-01  P
 Ir-192     468.06        99.         9.     0.005   158.44   6.447E-01   
 BE-7       477.60       122.       -18.    -0.010    81.17  -6.229E+00  P
 HF-181     482.00        85.        13.     0.007   104.55   6.073E-01   
 RU-103     497.05        36.         8.     0.004   151.04   3.416E-01   
 RH-106     511.86       250.       -32.    -0.018    72.42  -6.352E+00   
 Kr-85      513.98       219.       -16.    -0.009   136.11  -1.455E+02   
 Nd-147     531.00        44.         5.     0.003   263.57   1.584E+00   
 Ba-140     537.26        48.        -8.    -0.004   173.21  -1.365E+00   
 BI-207     569.70        23.         9.     0.005    85.50   3.879E-01   
 SB-124     602.73       329.       -15.    -0.008   177.44  -6.855E-01   
 PM-144     618.06       204.        15.     0.008   139.23   7.010E-01   
 RH-106     621.92        86.       -15.    -0.008    92.58  -7.049E+00   
 I-131      636.97        34.        10.     0.005    91.60   6.517E+00   
 AG-110M    657.76        75.       -15.    -0.008    85.28  -7.924E-01   
 CS-137     661.66        92.        -7.    -0.004   199.81  -4.058E-01   
 NB-94      702.63        30.        12.     0.007    95.52   6.630E-01   
 SB-124     722.79       102.       -12.    -0.006   127.34  -5.757E+00   
 AG-108M    722.94        91.        -8.    -0.004   179.87  -4.538E-01   
 ZR-95      724.20        81.         2.     0.001   640.31   2.447E-01   
 ZR-95      756.73        26.         2.     0.001   591.49   1.832E-01  P
 AG-110M    763.94        69.       -17.    -0.009    74.61  -4.231E+00   
 NB-95      765.79        95.       -11.    -0.006   132.84  -6.056E-01   
 TL-210     799.60        77.       -12.    -0.007   107.36  -7.131E-01   
 CO-58      810.77        48.         2.     0.001   594.98   9.971E-02   
 La-140     815.77        64.       -14.    -0.008    85.49  -3.589E+00   
 Cs-136     818.50        50.        10.     0.005   105.64   5.933E-01   
 MN-54      834.85        27.        12.     0.006    94.11   7.136E-01  P
 Co-56      846.77        13.         9.     0.005    91.52   5.357E-01  P
 NB-94      871.10        26.       -12.    -0.007    64.60  -7.868E-01   
 PA-234     880.53        31.         9.     0.005    95.37   9.389E+00   
 PA-234     883.24        40.         8.     0.005   114.63   5.451E+00   
 Sc-46      889.28        80.       -13.    -0.007   104.82  -8.069E-01   
 Y-88       898.04        10.         7.     0.004   100.93   4.836E-01  P
 AG-110M    937.49        61.       -19.    -0.010    90.61  -3.695E+00   
 PA-234     946.02         9.         7.     0.004    94.69   3.760E+00   
 Co-56     1037.84        19.         5.     0.003   181.97   2.704E+00  P
 Cs-136    1048.07        14.         4.     0.002   141.42   3.705E-01   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:29 PMPage 18
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180207.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-207    1063.66        14.         3.     0.002   283.92   2.886E-01  P
 Ga-68     1077.40        23.        -2.    -0.001   444.01  -6.291E+00   
 FE-59     1099.25        14.         2.     0.001   403.11   2.733E-01   
 Sc-46     1120.55        50.         6.     0.003   182.19   4.436E-01   
 CO-60     1173.24        15.         3.     0.001   330.11   2.159E-01  P
 Co-56     1238.28        30.         5.     0.003   244.95   6.485E-01   
 NA-22     1274.53         5.         6.     0.003    91.69   5.269E-01   
 FE-59     1291.60        10.         5.     0.003   147.02   1.024E+00  P
 TL-210    1313.00        10.         4.     0.002   180.85   1.720E+00   
 CO-60     1332.50        15.        -8.    -0.004   112.15  -7.322E-01   
 La-140    1596.21        21.        -7.    -0.004   167.13  -8.392E-01  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -6.2289E+00   -6.2289E+00    8.117E+01%                1.93E+01
 NA-22  #A    5.2689E-01    5.2689E-01    9.169E+01%                1.16E+00
 K-40         1.3611E+02    1.3611E+02    8.466E+00%                1.02E+01
 Sc-46  #A   -8.0685E-01   -8.0685E-01    1.048E+02%                2.86E+00
 CR-51  #A   -9.1658E-01   -9.1659E-01    5.120E+02%                1.51E+01
 MN-54  #A    7.1364E-01    7.1364E-01    9.411E+01%                1.63E+00
 FE-59  #A    5.9855E-01    5.9856E-01    1.470E+02%                2.75E+00
 Co-56  #A    7.4711E-01    7.4712E-01    9.152E+01%                1.21E+00
 CO-57   A    3.4839E+00    3.4839E+00    1.297E+02%                1.51E+01
 CO-58  #A    9.9711E-02    9.9711E-02    5.950E+02%                2.10E+00
 CO-60  #A   -7.3224E-01   -7.3224E-01    1.122E+02%                1.90E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                6.04E+00
 NB-94  #A    6.6296E-01    6.6296E-01    9.552E+01%                1.53E+00
 ZR-95  #A    2.1075E-01    2.1075E-01    4.359E+02%                2.74E+00
 NB-95  #A   -6.0564E-01   -6.0565E-01    1.328E+02%                2.73E+00
 RU-103 #A    3.4163E-01    3.4164E-01    1.510E+02%                1.31E+00
 RH-106 #A   -7.0495E+00   -7.0495E+00    9.258E+01%                2.19E+01
 AG-108M#A   -3.4888E-01   -3.4888E-01    1.538E+02%                1.56E+00
 AG-110M#A    0.0000E+00    0.0000E+00    1.000E+03%                3.09E+00
 SN-113 #A   -5.0345E-01   -5.0345E-01    1.368E+02%                3.07E+00
 SB-124 #A   -6.8551E-01   -6.8551E-01    1.774E+02%                4.09E+00
 SB-125 #C    6.2309E+00    6.2309E+00    2.217E+01%                3.33E+00
 I-131  #A    7.6572E-01    7.6576E-01    9.160E+01%                1.34E+00
 Gd-153 #A   -1.2294E+00   -1.2294E+00    1.538E+02%                6.30E+00
 Ga-68  #A   -6.2320E+00   -6.2907E+00    4.440E+02%                6.80E+01
 Tc-99m #A    3.7944E-01    3.8011E-01    1.242E+02%                1.58E+00
 BA-133 #A    5.7353E-01    5.7353E-01    1.999E+02%                3.86E+00
 CS-134       2.4619E+00    2.4619E+00    2.606E+01%                1.81E+00
 CS-137 #A   -4.0577E-01   -4.0577E-01    1.998E+02%                2.78E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:29 PMPage 19
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180207.An1             
                                                                                 
 CE-139 #A    2.5063E-01    2.5063E-01    1.893E+02%                1.60E+00
 Ba-140 #A   -8.7354E-02   -8.7358E-02    1.062E+02%                5.97E+00
 La-140 #A   -2.6437E-01   -2.6438E-01    9.893E+01%                2.75E+00
 CE-141 #A    6.7125E-01    6.7126E-01    1.209E+02%                2.71E+00
 CE-144 #A   -3.5155E+00   -3.5155E+00    1.232E+02%                1.44E+01
 PM-144 #A    3.6828E-01    3.6828E-01    1.392E+02%                1.76E+00
 EU-152  A    8.6289E-01    8.6289E-01    1.413E+02%                9.22E+00
 EU-154  A    1.6577E+00    1.6577E+00    5.556E+01%                2.46E+00
 EU-155 #     3.9036E+00    3.9036E+00    3.789E+01%                3.65E+00
 HF-181 #A    9.7713E-01    9.7714E-01    9.307E+01%                2.14E+00
 Ta-182 #A    5.7071E-01    5.7071E-01    4.738E+01%                9.53E+00
 Hg-203 #A   -4.0231E-01   -4.0231E-01    1.317E+02%                1.79E+00
 TL-208       1.0564E+01    1.0564E+01    8.882E+00%                1.31E+00
 PM-146 #     1.4298E+00    1.4298E+00    4.178E+01%                1.40E+00
 Y-88   #A    2.3191E-01    2.3191E-01    1.009E+02%                9.25E-01
 Cd-113m#A    2.7026E+03    2.7026E+03    2.257E+02%                2.08E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.69E+01
 Cf-251 #A   -4.2877E-01   -4.2877E-01    4.641E+02%                5.43E+00
 Cf-249 #A   -3.4364E-01   -3.4364E-01    2.370E+02%                2.78E+00
 Sn-126  A   -5.3150E+00   -5.3150E+00    1.010E+02%                1.79E+01
 PB-210  A    1.0708E+01    1.0708E+01    1.312E+02%                4.02E+01
 PB-212       3.2735E+01    3.2735E+01    4.081E+00%                1.89E+00
 PB-214       1.7531E+01    1.7531E+01    7.946E+00%                2.70E+00
 BI-207 #A    3.4494E-01    3.4494E-01    8.550E+01%                2.04E+00
 BI-212 #A    7.5809E+00    7.5809E+00    9.250E+01%                2.37E+01
 U-235  #A    1.3494E+00    1.3494E+00    2.845E+02%                1.29E+01
 BI-214       1.3224E+01    1.3224E+01    1.099E+01%                3.13E+00
 BI-210M#A   -1.1041E-02   -1.1041E-02    1.886E+04%                2.58E+00
 AC-228       3.2299E+01    3.2299E+01    5.983E+00%                2.65E+00
 TH-227 #A   -1.7076E+00   -1.7076E+00    2.500E+02%                1.69E+01
 TH-229 #A    6.2103E+00    6.2103E+00    1.368E+02%                2.29E+01
 TH-234  A    1.2795E+01    1.2795E+01    4.170E+01%                1.98E+01
 PA-231 #A   -7.0137E-01   -7.0137E-01    3.910E+03%                9.26E+01
 PA-233 #A   -1.1092E+00   -1.1092E+00    2.079E+02%                7.73E+00
 PA-234 #A    1.6015E+00    1.6015E+00    6.506E+01%                8.68E+00
 PA-234M#     1.5543E+02    1.5543E+02    3.161E+01%                8.03E+01
 AM-241 #A   -1.6232E+00   -1.6232E+00    1.122E+02%                4.85E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.85E+01
 Ir-192 #A    4.9477E-01    4.9477E-01    1.490E+02%                1.68E+00
 Cs-136 #A    4.9424E-01    4.9426E-01    8.826E+01%                2.13E+00
 Np-239 #A   -1.6491E+00   -1.6494E+00    1.433E+02%                7.88E+00
 Nd-147 #A    1.5842E+00    1.5843E+00    2.636E+02%                1.07E+01
 TL-210 #A   -7.1313E-01   -7.1313E-01    1.074E+02%                2.59E+00
 Kr-85  #A   -1.4546E+02   -1.4546E+02    1.361E+02%                6.66E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:29 PMPage 20
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180207.An1             
                                                                                 
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.0 keV)     4.043E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.0 keV) 4.0425793E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 5_Gamma_20184198 
-----------------------------------------------------------------------------                      
   Sample Description: 402938_Gamma_160-31847-A-235-B 
             Detector: Detector # 5       
             Batch ID: 402938                 
    Work Order Number: Gamma   
           Lot Number: 160-31847-A-235-B
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2018 16:56       Live Time: 1800   sec
     Acquisition Time: 12/18/2018 16:56:34    Real Time: 1807   sec
        Analysis Time: 12/18/2018 17:27       Dead Time: 0.38   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 5_Soil_TunaCan.Clb
  Efficiency Cal Desc: 5_Soil_TunaCan_90099_032612
  Efficiency Cal Date: 3/27/2012 17:20
      Energy Cal Date: 2/28/2012 19:35                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 5_2018-11-22_1542.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       5.878E+00           94.2     5.535E+00    5.543E+00    1.861E+01
NA-22      3.237E-01          149.0     4.823E-01    4.825E-01    1.741E+00
K-40       1.811E+02            7.6     1.379E+01    1.662E+01    1.028E+01
Sc-46      7.735E-01           99.0     7.658E-01    7.668E-01    2.595E+00
CR-51      3.121E+00          160.1     4.996E+00    4.998E+00    1.697E+01
MN-54     -9.524E-01          101.8     9.692E-01    9.705E-01    2.239E+00
FE-59      1.641E+00           32.1     5.271E-01    5.335E-01    3.148E+00
Co-56      1.217E+00           89.0     1.084E+00    1.085E+00    2.023E+00
CO-57      4.542E-01           95.1     4.321E-01    4.327E-01    1.441E+00
CO-58     -1.106E-01         1377.9     1.525E+00    1.525E+00    2.350E+00
CO-60      5.951E-01           99.7     5.935E-01    5.943E-01    1.415E+00
ZN-65     -2.510E+00          127.0     3.186E+00    3.189E+00    1.074E+01
NB-94      6.209E-01           71.4     4.433E-01    4.445E-01    1.706E+00
ZR-95     -3.067E-01          454.8     1.395E+00    1.395E+00    3.467E+00
NB-95      2.051E-02         4642.9     9.523E-01    9.523E-01    3.308E+00
RU-103    -6.626E-01           93.6     6.204E-01    6.214E-01    1.892E+00
RH-106    -8.963E+00          134.4     1.205E+01    1.206E+01    6.339E+01
AG-108M    3.480E-01          180.0     6.264E-01    6.267E-01    1.580E+00
AG-110M    7.454E-01           78.1     5.819E-01    5.831E-01    2.364E+00
SN-113    -6.442E-01          255.9     1.649E+00    1.649E+00    3.851E+00
SB-124    -1.154E-01          120.0     1.385E-01    1.386E-01    6.247E+00
SB-125     3.741E+00           38.8     1.451E+00    1.463E+00    5.100E+00
I-131      1.598E+00           22.2     3.548E-01    3.643E-01    1.817E+00
Gd-153     1.147E+00          129.0     1.480E+00    1.482E+00    4.952E+00
Ga-68      0.000E+00         1.#INF     1.334E+01    1.334E+01    7.026E+01
Tc-99m    -5.209E-01          118.5     6.173E-01    6.180E-01    2.059E+00
BA-133    -9.791E-01          208.3     2.039E+00    2.040E+00    6.822E+00
CS-134     1.269E+00           84.8     1.076E+00    1.078E+00    2.953E+00
CS-137    -1.449E+00          103.2     1.495E+00    1.497E+00    3.347E+00
CE-139     5.496E-01          110.7     6.085E-01    6.107E-01    2.032E+00
Ba-140    -6.796E-02         3641.7     2.475E+00    2.475E+00    6.508E+00
La-140     3.902E-01          101.0     3.942E-01    3.947E-01    2.696E+00
CE-141    -8.984E-02         1259.4     1.131E+00    1.131E+00    3.817E+00
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CE-144     0.000E+00         1.#INF     1.113E+00    1.113E+00    1.797E+01
PM-144    -2.224E-01          604.1     1.344E+00    1.344E+00    1.782E+00
EU-152     1.995E+00           95.2     1.899E+00    1.902E+00    5.117E+00
EU-154     1.234E+00           85.6     1.056E+00    1.058E+00    3.291E+00
EU-155     3.090E+00           41.8     1.292E+00    1.303E+00    3.627E+00
HF-181    -8.683E-01           98.2     8.527E-01    8.539E-01    2.863E+00
Ta-182     3.158E+00           98.6     3.114E+00    3.118E+00    1.424E+01
Hg-203    -2.963E-01          168.5     4.993E-01    4.996E-01    2.209E+00
TL-208     7.825E+00           11.5     8.987E-01    9.861E-01    1.455E+00
PM-146     8.451E-01          116.6     9.853E-01    9.862E-01    2.521E+00
Y-88      -1.882E+00           60.0     1.129E+00    1.134E+00    3.408E+00
Cd-113m    1.156E+03          684.7     7.918E+03    7.918E+03    2.716E+04
Cd-109     0.000E+00         1.#INF     1.918E+01    1.918E+01    6.435E+01
Cf-251     1.428E+00          180.6     2.579E+00    2.583E+00    6.972E+00
Cf-249     7.711E-01          120.6     9.301E-01    9.309E-01    3.222E+00
Sn-126     5.996E+00          106.3     6.371E+00    6.379E+00    2.123E+01
PB-210     3.324E+01           42.9     1.426E+01    1.440E+01    4.060E+01
PB-212     2.379E+01            5.5     1.316E+00    2.025E+00    2.268E+00
PB-214     4.692E+01            4.7     2.202E+00    3.285E+00    3.827E+00
BI-207     4.475E-01          250.8     1.122E+00    1.123E+00    2.635E+00
BI-212     9.495E+00          102.9     9.767E+00    9.780E+00    3.305E+01
U-235      7.323E+00           54.4     3.984E+00    4.002E+00    9.317E+00
BI-214     5.043E+01            5.2     2.604E+00    3.694E+00    2.688E+00
BI-210M    6.025E-01          154.7     9.320E-01    9.327E-01    3.157E+00
AC-228     2.802E+01            8.2     2.298E+00    2.706E+00    3.233E+00
TH-227     1.444E+00          124.2     1.794E+00    1.796E+00    2.121E+01
TH-229     3.301E+00          311.3     1.027E+01    1.028E+01    2.795E+01
TH-234     2.864E+01           21.2     6.065E+00    6.272E+00    2.079E+01
PA-231     9.790E+00          143.1     1.401E+01    1.402E+01    9.092E+01
PA-233     1.681E+00          139.4     2.343E+00    2.345E+00    6.807E+00
PA-234    -9.630E-01          127.8     1.231E+00    1.232E+00    1.065E+01
PA-234M    8.764E+01           96.6     8.464E+01    8.476E+01    3.057E+02
AM-241     4.581E-03        41059.4     1.881E+00    1.881E+00    5.383E+00
Np-237     0.000E+00         1.#INF     6.207E+00    6.207E+00    2.067E+01
Ir-192     7.555E-01           74.3     5.612E-01    5.630E-01    1.779E+00
Cs-136    -1.100E+00           74.3     8.168E-01    8.193E-01    2.720E+00
Np-239    -1.843E+00          147.4     2.716E+00    2.718E+00    9.056E+00
Nd-147     6.882E-01          155.7     1.072E+00    1.072E+00    1.153E+01
TL-210    -2.708E-01          309.9     8.391E-01    8.393E-01    2.909E+00
Kr-85      1.360E+02          133.8     1.820E+02    1.822E+02    6.153E+02
-----------------------------------------------------------------------------
Total      1.859E+03

      Analyst: Joey Sausto
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:40 PMPage  1
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184198.An1             
                                                                                 
 Sample description                                             
      402938_Gamma_160-31847-A-235-B                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_Gamma_20184198.An1

 Acquisition information
        Start time:                 12/18/2018 4:56:34 PM
        Live time:               1800
        Real time:               1807
        Dead time:                  0.38 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:40 PMPage  2
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184198.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2018 4:56:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2018-11-22_1542.PBC
                                                 11/22/2018 3:42:50 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   31 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1082

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.62       45.  42.92   0.45  1.788E-02    46.54   4.250    PBC<MDA PB210 
    50.14       10. 237.17   0.79  2.012E-02    50.14   8.000    PBC<MDA TH227 
    63.57       97.  30.18   0.78  2.725E-02    63.29   3.810  4.364E+01 TH234 
                                                64.28   9.700  2.008E+01 Sn126 
    74.80      286.   9.79   0.81  3.151E-02
    77.12      447.   6.34   0.82  3.219E-02
    87.10      133.  16.61   0.83  3.446E-02    86.49  13.100  1.648E+01 Np237 
                                                86.54  30.700  7.029E+00 EU155 
                                                86.94   9.040    PBC<MDA Sn126 
                                                87.57  37.500  5.725E+00 Sn126 
    89.78       98.  21.29   0.83  3.489E-02
    91.10       30. 155.72   0.83  3.508E-02    91.10  28.300    PBC<MDA Nd147 
    92.74       92.  25.14   0.83  3.529E-02    92.59   5.584  2.607E+01 TH234 
                                                93.35   5.561  2.611E+01 AC228 
    97.50       22. 129.01   0.84  3.577E-02    97.50  30.000    PBC<MDA Gd153 
    99.50       10. 279.28   0.84  3.592E-02    99.50  15.000    PBC<MDA Np239 
   105.40       43.  41.81   1.50  3.618E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  2.885E+00 Np239 
   122.06       25.  95.13   0.86  3.582E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  4.542E-01 CO57  
   143.89       44.  54.40   2.23  3.371E-02   143.79  10.960    PBC<MDA U235  
   151.67       31.  53.21   0.63  3.269E-02
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:40 PMPage  3
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184198.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   165.85       25. 110.71   0.91  3.133E-02   165.85  79.900    PBC<MDA CE139 
   176.60       13. 180.62   0.92  2.975E-02   176.60  17.000    PBC<MDA Cf251 
   186.02      167.  14.79   0.99  2.850E-02   185.72  54.000  5.710E+00 U235  
   193.51        7. 311.27   0.93  2.758E-02   193.51   4.400    PBC<MDA TH229 
   204.80       21. 108.52   0.94  2.626E-02   205.33   5.010    PBC<MDA U235  
   235.97       19. 228.69   0.98  2.341E-02   235.97  12.300    PBC<MDA TH227 
   238.63      430.   5.53   0.98  2.319E-02   238.63  43.300  2.379E+01 PB212 
   241.84      187.  10.34   0.98  2.294E-02   242.00   7.430  6.085E+01 PB214 
   244.69       11. 412.00   0.98  2.272E-02   244.69   7.580    PBC<MDA EU152 
   263.70        3. 684.66   1.00  2.135E-02   263.70   0.006    PBC<MDA Cd113m
   265.83       12. 154.70   1.00  2.121E-02   265.83  50.000    PBC<MDA BI210M
   295.07      312.   7.66   0.66  1.945E-02   295.09  19.300  4.610E+01 PB214 
                                               296.00  79.000  1.129E+01 TL210 
   300.07       18. 143.11   1.04  1.918E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  2.125E+01 PA231 
                                               300.18   6.200  8.434E+00 PA233 
   300.09       17. 150.32   1.04  1.918E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460    PBC<MDA PA231 
                                               300.18   6.200    PBC<MDA PA233 
   300.18        6. 410.48   1.04  1.917E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  7.543E+00 PA231 
                                               300.18   6.200  2.994E+00 PA233 
   312.01       17. 139.41   1.05  1.857E-02   312.01  36.000    PBC<MDA PA233 
   316.49       16.  97.89   1.05  1.835E-02   316.49  87.040    PBC<MDA Ir192 
   320.08       10. 160.07   1.06  1.818E-02   320.08   9.940    PBC<MDA CR51  
   328.76       11. 161.66   1.07  1.778E-02   328.76  20.300    PBC<MDA La140 
   333.44        3. 540.14   1.07  1.757E-02   333.44  15.510    PBC<MDA Cf249 
   338.30      116.  12.49   1.07  1.736E-02   338.32  12.010  3.089E+01 AC228 
   344.29       16. 146.53   1.08  1.711E-02   344.29  26.500    PBC<MDA EU152 
   351.94      538.   5.42   1.05  1.680E-02   351.93  37.600  4.734E+01 PB214 
   383.84       15. 115.19   1.12  1.563E-02   383.84   8.940    PBC<MDA BA133 
   387.95       15. 120.62   1.12  1.549E-02   387.95  66.000    PBC<MDA Cf249 
   427.88        9. 171.77   1.16  1.428E-02   427.88  29.600    PBC<MDA SB125 
   433.94        8. 179.99   1.16  1.411E-02   433.94  90.480    PBC<MDA AG108M
   454.12        7. 240.24   1.18  1.360E-02   453.88  65.000    PBC<MDA PM146 
   463.37       33.  38.78   1.19  1.336E-02   463.37  10.470    PBC<MDA SB125 
   468.06       14. 111.77   1.20  1.325E-02   468.06  51.750    PBC<MDA Ir192 
   477.60       15.  94.17   1.20  1.303E-02   477.60  10.520    PBC<MDA BE7   
   487.02       15. 101.03   1.21  1.282E-02   487.02  45.500    PBC<MDA La140 
   511.86       81.  16.89   2.48  1.230E-02   511.86  20.000  1.833E+01 RH106 
   513.98       13. 133.83   1.24  1.226E-02   513.98   0.430    PBC<MDA Kr85  
   563.24        6. 183.85   1.28  1.135E-02   563.24   8.350    PBC<MDA CS134 
   569.33        4. 285.04   1.29  1.125E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  2.409E+00 PA234 
                                               569.70  97.740  2.022E-01 BI207 
   583.22      131.  11.48   1.14  1.103E-02   583.02  84.500  7.825E+00 TL208 
   609.30      436.   5.16   1.18  1.063E-02   609.31  46.090  4.939E+01 BI214 
                                               610.30   5.750  3.965E+02 RU103 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:40 PMPage  4
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184198.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   635.89        4. 133.20   1.34  1.026E-02   635.89  11.310    PBC<MDA SB125 
   636.97       26.  22.21   1.34  1.025E-02   636.97   7.170  1.980E+01 I131  
   657.76       13.  78.07   1.36  9.974E-03   657.76  94.640    PBC<MDA AG110M
   702.63       13.  91.62   1.40  9.438E-03   702.63  97.900    PBC<MDA NB94  
   722.79       10. 119.96   1.42  9.217E-03   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  6.858E-01 AG108M
                                               723.36  20.220  3.082E+00 EU154 
   727.17       12. 102.87   1.42  9.170E-03   727.17   7.550    PBC<MDA BI212 
   735.82        8. 116.58   1.43  9.081E-03   735.72  22.500    PBC<MDA PM146 
   766.41        3. 458.26   1.45  8.776E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  7.178E+01 PA234M
   778.92        9.  96.18   1.46  8.657E-03   778.92  12.940    PBC<MDA EU152 
   785.42        2. 691.01   1.47  8.597E-03   785.42   1.280    PBC<MDA BI212 
   795.87       14.  84.76   1.48  8.503E-03   795.87  85.530    PBC<MDA CS134 
   860.50       31.  34.27   1.53  7.963E-03   860.56  12.420  1.760E+01 TL208 
   871.10        7. 109.54   1.54  7.882E-03   871.10  99.890    PBC<MDA NB94  
   880.42        2. 561.25   1.54  7.812E-03   880.53   6.000    PBC<MDA PA234 
   884.68        8.  92.58   1.55  7.781E-03   884.68  72.680    PBC<MDA AG110M
   889.28       11.  99.01   1.55  7.747E-03   889.28  99.984    PBC<MDA Sc46  
   898.04        7. 132.12   1.56  7.684E-03   898.04  93.700    PBC<MDA Y88   
   911.11      106.  10.63   1.16  7.591E-03   911.07  29.000  2.683E+01 AC228 
   946.02        2. 398.21   1.60  7.355E-03   946.02  13.400    PBC<MDA PA234 
   964.11       11. 121.91   1.61  7.239E-03   964.11  14.605    PBC<MDA EU152 
   968.88       11.  89.77   1.61  7.209E-03   968.97  17.460    PBC<MDA AC228 
   996.33       10.  85.62   1.63  7.042E-03   996.33  10.600    PBC<MDA EU154 
  1001.00       10.  96.58   1.64  7.014E-03  1001.00   0.837    PBC<MDA PA234M
  1037.84        8.  91.94   1.66  6.805E-03  1037.84  14.130    PBC<MDA Co56  
  1048.07       16.  33.07   1.67  6.749E-03  1048.07  80.000  1.646E+00 Cs136 
  1063.66        4. 250.83   1.68  6.666E-03  1063.66  74.500    PBC<MDA BI207 
  1099.25        7. 127.38   1.71  6.484E-03  1099.25  56.500    PBC<MDA FE59  
  1120.14      109.   9.90   1.02  6.382E-03  1120.29  15.100  6.264E+01 BI214 
                                              1120.55  99.987  9.462E+00 Sc46  
                                              1121.30  34.900  2.712E+01 Ta182 
  1189.05        7. 127.38   1.77  6.069E-03  1189.05  16.200    PBC<MDA Ta182 
  1238.28       17.  89.03   1.80  5.866E-03  1238.28  66.070    PBC<MDA Co56  
  1274.53        3. 149.00   1.83  5.725E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  9.192E-01 EU154 
  1291.60       11.  32.12   1.84  5.661E-03  1291.60  43.200  2.399E+00 FE59  
  1332.50        6.  99.74   1.87  5.514E-03  1332.50  99.980    PBC<MDA CO60  
  1384.30        1. 563.47   1.90  5.340E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00       22.  32.38   1.91  5.264E-03  1408.00  21.005  1.089E+01 EU152 
  1460.38      178.   7.62   2.03  5.103E-03  1460.83  10.670  1.811E+02 K40   
  1764.55       65.  13.11   2.23  4.351E-03  1764.49  15.400  5.352E+01 BI214 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:40 PMPage  5
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184198.An1             
                                                                                 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.84    74.80       243.       290. 9.196E+03    9.62   0.813  -       D
   308.11    77.12       176.       451. 1.402E+04    6.28   0.815  -       D
   358.49    89.79       163.       102. 2.925E+03   20.27   0.828  -       D
   606.55   151.67        88.        31. 9.382E+02   53.21   0.627  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.01    46.62       129.        45.     0.025    42.92   0.452s
 TH-227    200.11    50.14       195.        10.     0.006   237.17   0.787s
 TH-234    252.74    63.29       190.        66.     0.037    32.18   0.801D
 Sn-126    256.71    64.28       456.        29.     0.016   106.26   0.802s
 BA-133    323.61    80.99       431.        -6.    -0.003   463.03   0.819s
 Np-237    345.63    86.49      1249.         0.     0.000   170.17   0.825A
 EU-155    345.84    86.54      1166.        38.     0.021    64.08   0.825D
 Sn-126    347.43    86.94      1141.       -25.    -0.014   114.88   0.825 
 Sn-126    349.95    87.57       996.        78.     0.044    30.32   0.826D
 Cd-109    351.83    88.04      1026.         0.     0.000  1000.00   0.826A
 Nd-147    364.08    91.10      1055.        30.     0.017   155.72   0.829s
 TH-234    370.05    92.59       232.        85.     0.047    27.54   0.831D
 AC-228    373.09    93.35       297.        54.     0.030    47.17   0.832D
 Gd-153    389.70    97.50       398.        22.     0.012   129.01   0.836 
 Np-239    397.71    99.50       372.        10.     0.005   279.28   0.838s
 Gd-153    412.52   103.20       568.       -28.    -0.015   122.72   0.842s
 Np-239    414.52   103.70       540.       -28.    -0.015   119.68   0.842s
 EU-155    421.32   105.40       103.        43.     0.024    41.81   1.499s
 Np-239    424.25   106.13       793.       -27.    -0.015   147.36   0.845s
 EU-152    486.90   121.78       387.       -27.    -0.015   105.59   0.861s
 CO-57     488.03   122.06       272.        25.     0.014    95.13   0.861 
 EU-154    492.18   123.10       323.        -9.    -0.005   280.75   0.862 
 PA-234    524.99   131.29       645.       -28.    -0.016   127.83   0.871 
 HF-181    531.91   133.02       674.       -16.    -0.009   231.92   0.872s
 CE-144    533.97   133.54       690.         0.     0.000  1000.00   0.873s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:40 PMPage  6
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184198.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 HF-181    545.02   136.30       690.         0.     0.000  1000.00   0.876s
 CO-57     545.72   136.47       728.       -30.    -0.017   126.50   0.876s
 Tc-99m    561.88   140.51       526.       -28.    -0.015   118.50   0.880s
 U-235     575.40   143.89       162.        44.     0.025    54.40   2.228s
 Ba-140    650.54   162.66       308.       -27.    -0.015    90.54   0.902s
 U-235     653.42   163.38       335.        -7.    -0.004   351.42   0.903 
 CE-139    663.32   165.85       363.        25.     0.014   110.71   0.905s
 Cf-251    706.34   176.60       170.        13.     0.007   180.62   0.916s
 U-235     744.06   186.02       142.       158.     0.088    15.72   0.988 
 TH-229    774.03   193.51       157.         7.     0.004   311.27   0.933s
 U-235     821.35   205.33       155.        21.     0.012   108.52   0.945s
 TH-229    843.44   210.85       200.         0.     0.000  1000.00   0.950s
 Cf-251    908.08   227.00       193.       -26.    -0.014    98.64   0.966s
 TH-227    943.98   235.97       924.        19.     0.010   228.69   0.975s
 PB-212    954.64   238.63        68.       430.     0.239     5.53   0.978D
 PB-214    968.10   242.00        89.       186.     0.103    10.24   0.981D
 EU-152    978.89   244.69       975.        11.     0.006   412.00   0.984s
 TH-227   1025.11   256.24       143.       -13.    -0.007   174.31   0.995s
 Cd-113m  1054.97   263.70       165.         3.     0.001   684.66   1.002s
 BI-210M  1063.50   265.83       152.        12.     0.006   154.70   1.005s
 TL-208   1109.33   277.28       153.        -5.    -0.003   302.19   1.016 
 Hg-203   1117.00   279.20       184.        -9.    -0.005   168.51   1.017 
 I-131    1137.41   284.30       147.       -22.    -0.012   102.92   1.022s
 PB-214   1180.53   295.07        68.       312.     0.173     7.66   0.657s
 PB-212   1200.37   300.03       308.        17.     0.009   150.32   1.038s
 PA-231   1200.53   300.07       325.        18.     0.010   143.11   1.038s
 PA-233   1200.97   300.18       343.         6.     0.004   410.48   1.038s
 PA-231   1210.86   302.65       349.         0.     0.000  1000.00   1.040s
 BA-133   1211.66   302.85       364.       -19.    -0.010   145.39   1.040s
 Ba-140   1219.66   304.85       346.        -6.    -0.003   477.37   1.042s
 BI-210M  1219.85   304.90       340.         0.     0.000  1000.00   1.042s
 Ir-192   1234.03   308.44       340.         0.     0.000  1000.00   1.046s
 PA-233   1248.32   312.01       289.        17.     0.010   139.41   1.049s
 Ir-192   1266.25   316.49       108.        16.     0.009    97.89   1.053s
 CR-51    1280.63   320.08       127.        10.     0.006   160.07   1.057s
 La-140   1315.35   328.76        81.        11.     0.006   161.66   1.065s
 Cf-249   1334.08   333.44        92.         3.     0.002   540.14   1.070s
 AC-228   1353.52   338.30        33.       116.     0.064    12.49   1.072 
 Cs-136   1362.62   340.57       341.       -19.    -0.011   136.13   1.077s
 EU-152   1377.49   344.29       277.        16.     0.009   146.53   1.080s
 HF-181   1383.66   345.83       338.       -20.    -0.011   134.90   1.082 
 PB-214   1408.10   351.94        77.       538.     0.299     5.42   1.047 
 BA-133   1424.36   356.00       709.       -18.    -0.010   208.27   1.091s
 I-131    1458.32   364.48        77.         0.     0.000  1000.00   1.099 
 BA-133   1535.78   383.84       133.        15.     0.008   115.19   1.117s
 Cf-249   1552.22   387.95       148.        15.     0.008   120.62   1.121s
 SN-113   1567.19   391.69       197.       -11.    -0.006   255.93   1.125 
 SB-125   1711.99   427.88        60.         9.     0.005   171.77   1.158 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:40 PMPage  7
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184198.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-108M  1736.25   433.94        52.         8.     0.004   179.99   1.164s
 PM-146   1816.05   453.88        64.         7.     0.004   240.24   1.182s
 SB-125   1854.01   463.37        65.        33.     0.018    38.78   1.191 
 Ir-192   1872.79   468.06       112.        14.     0.008   111.77   1.195s
 BE-7     1910.94   477.59        86.        15.     0.008    94.17   1.204s
 HF-181   1928.56   482.00       120.       -16.    -0.009    98.21   1.208s
 La-140   1948.65   487.02        56.        15.     0.008   101.03   1.212s
 RU-103   1988.80   497.05        61.       -14.    -0.008    93.63   1.221s
 RH-106   2048.06   511.86        53.        81.     0.045    16.89   2.485s
 Kr-85    2056.53   513.98       143.        13.     0.007   133.83   1.237s
 Nd-147   2124.62   531.00        40.        -4.    -0.002   313.58   1.252s
 CS-134   2253.60   563.24        33.         6.     0.003   183.85   1.280s
 CS-134   2277.94   569.32        52.       -13.    -0.007    83.21   1.286s
 PA-234   2278.54   569.47        63.         4.     0.002   285.04   1.286s
 BI-207   2279.47   569.70        59.         0.     0.000  1000.00   1.286s
 TL-208   2333.54   583.22        22.       131.     0.073    11.48   1.143 
 SB-125   2402.69   600.50       632.       -14.    -0.008   247.70   1.313 
 SB-124   2411.61   602.73       618.       -14.    -0.008   244.52   1.315s
 CS-134   2419.53   604.71       605.       -15.    -0.008   230.57   1.317s
 BI-214   2437.89   609.30        20.       436.     0.242     5.16   1.182 
 RU-103   2441.89   610.30       590.       -15.    -0.008   226.88   1.322s
 AG-108M  2457.82   614.28       575.       -12.    -0.007   283.90   1.325s
 PM-144   2472.94   618.06       563.         0.     0.000  1000.00   1.328s
 RH-106   2488.37   621.92       617.       -17.    -0.009   134.41   1.332s
 SB-125   2544.26   635.89        11.         4.     0.002   133.20   1.344 
 I-131    2548.61   636.97         4.        26.     0.015    22.21   1.345s
 AG-110M  2631.76   657.76        48.        13.     0.007    78.07   1.362s
 CS-137   2647.36   661.66       107.       -22.    -0.012   103.17   1.366s
 PM-144   2786.90   696.54        35.        -4.    -0.002   604.14   1.395s
 NB-94    2811.25   702.63        30.        13.     0.007    91.62   1.400s
 SB-124   2891.88   722.79        72.        10.     0.006   119.96   1.417s
 AG-108M  2892.48   722.94        82.         0.     0.000  1000.00   1.417s
 EU-154   2894.17   723.36        82.         0.     0.000  1000.00   1.418s
 ZR-95    2897.53   724.20        84.        -7.    -0.004   197.86   1.418s
 BI-212   2909.41   727.17        68.        12.     0.007   102.87   1.421s
 PM-146   2943.61   735.72        17.         8.     0.004   116.58   1.428s
 PM-146   2989.37   747.16        43.       -12.    -0.007   112.61   1.437 
 ZR-95    3027.65   756.73        35.        -3.    -0.001   454.83   1.445s
 AG-110M  3056.50   763.94       102.       -23.    -0.013   100.87   1.451s
 PA-234M  3066.38   766.41       115.         3.     0.002   458.26   1.453s
 EU-152   3116.41   778.92        14.         9.     0.005    96.18   1.463s
 BI-212   3142.41   785.42        42.         2.     0.001   691.01   1.468s
 CS-134   3184.20   795.87        60.        14.     0.008    84.76   1.477s
 TL-210   3199.12   799.60        78.        -4.    -0.002   309.92   1.480s
 CS-134   3208.53   801.95       116.       -18.    -0.010   123.57   1.482s
 La-140   3263.80   815.77        50.         0.     0.000  1000.00   1.493s
 Cs-136   3274.72   818.50        66.       -16.    -0.009    74.29   1.495s
 MN-54    3340.10   834.85        42.       -14.    -0.008   101.77   1.508s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:40 PMPage  8
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184198.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   3442.95   860.56        19.        31.     0.017    34.27   1.529 
 NB-94    3485.08   871.10        23.         7.     0.004   109.54   1.537s
 EU-154   3493.61   873.23        50.       -14.    -0.008    75.39   1.539s
 PA-234   3522.80   880.53        62.         2.     0.001   561.25   1.544s
 PA-234   3533.64   883.24        64.         0.     0.000  1000.00   1.547s
 AG-110M  3539.41   884.68        21.         8.     0.004    92.58   1.547s
 Sc-46    3557.79   889.28        52.        11.     0.006    99.01   1.551s
 Y-88     3592.83   898.04        19.         7.     0.004   132.12   1.558s
 AC-228   3645.10   911.11         5.       106.     0.059    10.63   1.157s
 AG-110M  3750.60   937.49        51.       -15.    -0.009   102.36   1.589s
 PA-234   3784.70   946.02        19.         2.     0.001   398.21   1.595 
 EU-152   3857.05   964.11        87.        11.     0.006   121.91   1.609s
 AC-228   3876.48   968.97        43.        11.     0.006    89.77   1.612 
 EU-154   3985.88   996.33        30.        10.     0.005    85.62   1.633s
 PA-234M  4004.55  1001.00        40.        10.     0.005    96.58   1.636 
 EU-154   4019.65  1004.77        73.       -13.    -0.007    98.91   1.639s
 Co-56    4151.87  1037.84        10.         8.     0.005    91.94   1.664s
 Cs-136   4192.77  1048.07         6.        16.     0.009    33.07   1.671s
 RH-106   4201.93  1050.36        29.        -6.    -0.003   133.33   1.673s
 BI-207   4255.11  1063.66        20.         4.     0.002   250.83   1.682 
 Ga-68    4310.04  1077.40        20.         0.     0.000  1000.00   1.692s
 FE-59    4397.41  1099.25        15.         7.     0.004   127.38   1.708s
 EU-152   4448.68  1112.07       180.       -15.    -0.008   132.42   1.717s
 ZN-65    4462.56  1115.55       165.       -15.    -0.008   126.97   1.720s
 BI-214   4480.94  1120.14         3.       109.     0.060     9.90   1.018s
 Sc-46    4482.57  1120.55       151.        -3.    -0.002   635.35   1.723s
 Ta-182   4485.56  1121.30       136.        11.     0.006   150.61   1.724s
 CO-60    4693.21  1173.24        35.       -16.    -0.009    85.05   1.760s
 Ta-182   4756.42  1189.05        15.         7.     0.004   127.38   1.771 
 Ta-182   4885.79  1221.41        43.       -11.    -0.006   142.52   1.793 
 Co-56    4953.23  1238.28        43.        17.     0.010    89.03   1.804s
 NA-22    5098.13  1274.53        11.         3.     0.002   149.00   1.828s
 EU-154   5098.17  1274.54        14.         0.     0.000  1000.00   1.828s
 FE-59    5166.35  1291.60         0.        11.     0.006    32.12   1.840s
 TL-210   5251.91  1313.00        21.       -10.    -0.006   106.26   1.854s
 CO-60    5329.85  1332.50         6.         6.     0.003    99.74   1.866s
 AG-110M  5536.88  1384.30        11.         1.     0.001   563.47   1.899s
 EU-152   5631.62  1408.00         5.        22.     0.012    32.38   1.914s
 K-40     5840.96  1460.38         2.       178.     0.099     7.62   2.027 
 La-140   6383.73  1596.21        17.        -3.    -0.002   327.45   2.024s
 SB-124   6762.39  1690.98         0.         0.     0.000  1000.00   2.076s
 BI-214   7056.29  1764.55         3.        65.     0.036    13.11   2.232 
 Co-56    7083.46  1771.35       116.       -16.    -0.009    96.01   2.117s
 Y-88     7341.96  1836.06        24.       -14.    -0.008    60.00   2.149s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:40 PMPage  9
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184198.An1             
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   5.8777E+00                                      5.31E+01             
                           477.60 5.878E+00  (  1.861E+01 9.42E+01 1.05E+01 G  
 
NA-22    C   3.2367E-01                                      9.50E+02             
                          1274.53 3.237E-01 ?(  1.741E+00 1.49E+02 9.99E+01 G  
 
K-40     N   1.8110E+02                                      4.66E+11             
                          1460.83 1.811E+02  (P 1.028E+01 7.62E+00 1.07E+01 G  
 
Sc-46    F   7.7348E-01                                      8.38E+01             
                           889.28 7.735E-01 ?(  2.595E+00 9.90E+01 1.00E+02 G  
                          1120.55-2.391E-01 -   5.219E+00 6.35E+02 1.00E+02 G  
 
CR-51    F   3.1209E+00                                      2.77E+01             
                           320.08 3.121E+00 @(P 1.697E+01 1.60E+02 9.94E+00 G  
 
MN-54    C  -9.5236E-01                                      3.12E+02             
                           834.85-9.524E-01 ?(  2.239E+00 1.02E+02 1.00E+02 G  
 
FE-59    F   1.6410E+00                                      4.45E+01             
                          1099.25 1.062E+00 ?(  3.148E+00 1.27E+02 5.65E+01 G  
                          1291.60 2.399E+00 ?(P 1.674E+00 3.21E+01 4.32E+01 G  
 
Co-56    C   1.2171E+00                                      7.73E+01             
                           846.77-1.186E-01 &(P 2.023E+00 1.33E+03 9.99E+01 G  
                          1238.28 2.487E+00  (P 4.771E+00 8.90E+01 6.61E+01 G  
                          1037.84 4.724E+00 &(  1.008E+01 9.19E+01 1.41E+01 G  
                          1771.35-1.360E+01 +   4.383E+01 9.60E+01 1.55E+01  A 
 
CO-57    C   4.5418E-01                                      2.72E+02             
                           122.06 4.542E-01  (  1.441E+00 9.51E+01 8.56E+01 G  
                           136.47-4.586E+00 &   1.933E+01 1.26E+02 1.07E+01 G  
 
CO-58    C  -1.1064E-01                                      7.09E+01             
                           810.78-1.106E-01 %(P 2.350E+00 1.38E+03 9.95E+01 G  
 
CO-60    F   5.9510E-01                                      1.93E+03             
                          1332.50 5.951E-01 ?(P 1.415E+00 9.97E+01 1.00E+02 G  
                          1173.24-1.450E+00 +   2.743E+00 8.50E+01 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:40 PMPage 10
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184198.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZN-65    F  -2.5096E+00                                      2.44E+02             
                          1115.55-2.510E+00 ?(  1.074E+01 1.27E+02 5.06E+01 G  
 
NB-94    I   6.2088E-01                                      7.41E+06             
                           702.63 7.744E-01 ?(  1.706E+00 9.16E+01 9.79E+01 G  
                           871.10 4.704E-01 ?(  1.779E+00 1.10E+02 9.99E+01 G  
 
ZR-95    I  -3.0671E-01                                      6.40E+01             
                           756.73-3.067E-01  (  3.467E+00 4.55E+02 5.45E+01 G  
                           724.20-9.117E-01 +   6.199E+00 1.98E+02 4.42E+01 G  
 
NB-95    I   2.0511E-02                                      6.40E+01             
                           765.79 2.051E-02 %(  3.308E+00 4.64E+03 9.98E+01 G  
 
RU-103   I  -6.6263E-01                                      3.93E+01             
                           497.05-6.626E-01 ?(P 1.892E+00 9.36E+01 9.09E+01 G  
                           610.30-1.387E+01 +   1.055E+02 2.27E+02 5.75E+00 GA 
 
RH-106   I  -8.9634E+00                                      3.74E+02             
                           621.92-8.963E+00 ?(P 6.339E+01 1.34E+02 9.93E+00 G  
                          1050.36-3.172E+01 +   1.470E+02 1.33E+02 1.56E+00 G  
                           511.86 1.833E+01 ?   8.299E+00 1.69E+01 2.00E+01 GA 
 
AG-108M  C   3.4803E-01                                      1.53E+05             
                           433.94 3.480E-01 ?(  1.580E+00 1.80E+02 9.05E+01 G  
                           722.94 0.000E+00 -   2.980E+00 1.00E+03 9.08E+01 G  
                           614.28-7.030E-01 +   6.701E+00 2.84E+02 8.98E+01 G  
 
AG-110M  F   7.4537E-01                                      2.50E+02             
                           884.68 7.474E-01 ?(  2.364E+00 9.26E+01 7.27E+01 G  
                           657.76 7.886E-01 ?(  2.060E+00 7.81E+01 9.46E+01 G  
                           937.49-3.345E+00 +   7.875E+00 1.02E+02 3.44E+01 G  
                          1384.30 5.711E-01 ?(  7.679E+00 5.63E+02 2.43E+01 G  
                           763.94-6.405E+00 + P 1.410E+01 1.01E+02 2.23E+01 G  
 
SN-113   F  -6.4417E-01                                      1.15E+02             
                           391.69-6.442E-01  (P 3.851E+00 2.56E+02 6.40E+01 G  
 
SB-124   F  -1.1542E-01                                      6.02E+01             
                           602.73-7.620E-01 ?(  6.247E+00 2.45E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.899E+00 1.00E+03 4.78E+01 G  
                           722.79 5.762E+00 ?(  2.351E+01 1.20E+02 1.08E+01 G  
 
SB-125   I   3.7409E+00                                      1.01E+03             
                           427.88 1.183E+00  (  5.100E+00 1.72E+02 2.96E+01 G  
                           600.50-4.173E+00 +   3.465E+01 2.48E+02 1.79E+01 G  
                           635.89 1.826E+00  (  8.697E+00 1.33E+02 1.13E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           463.37 1.304E+01  (P 1.595E+01 3.88E+01 1.05E+01 G  
 
I-131    I   1.5978E+00                                      8.02E+00             
                           364.48 0.000E+00 ?(  1.817E+00 1.00E+03 8.17E+01 G  
                           284.30-1.015E+01 +   2.668E+01 1.03E+02 6.14E+00 G  
                           636.97 1.980E+01 &(  8.933E+00 2.22E+01 7.17E+00 G  
 
Gd-153   F   1.1475E+00                                      2.42E+02             
                            97.50 1.147E+00 &(  4.952E+00 1.29E+02 3.00E+01 G  
                           103.20-1.961E+00 &   8.026E+00 1.23E+02 2.18E+01 G  
 
Tc-99m   I  -5.2092E-01                                      2.51E-01             
                           140.51-5.209E-01 &(  2.059E+00 1.18E+02 8.93E+01 G  
 
BA-133   F  -9.7907E-01                                      3.85E+03             
                           356.00-9.791E-01 ?(  6.822E+00 2.08E+02 6.20E+01 G  
                           302.85-2.994E+00 +   1.459E+01 1.45E+02 1.83E+01 G  
                           383.84 5.781E+00 ?   2.244E+01 1.15E+02 8.94E+00 GA 
                            80.99-3.012E-01 + P 4.887E+00 4.63E+02 3.41E+01 GA 
 
CS-134   I   1.2694E+00                                      7.54E+02             
                           795.87 1.038E+00 &(  2.953E+00 8.48E+01 8.55E+01 G  
                           604.71-8.077E-01 &   6.243E+00 2.31E+02 9.76E+01 G  
                           569.32-4.173E+00 +   1.166E+01 8.32E+01 1.54E+01 G  
                           801.95-1.398E+01 + P 4.005E+01 1.24E+02 8.69E+00 G  
                           563.24 3.642E+00 ?(P 1.722E+01 1.84E+02 8.35E+00 G  
 
CS-137   I  -1.4490E+00                                      1.10E+04             
                           661.66-1.449E+00 &(P 3.347E+00 1.03E+02 8.52E+01 G  
 
CE-139   F   5.4961E-01                                      1.38E+02             
                           165.85 5.496E-01 &(P 2.032E+00 1.11E+02 7.99E+01 G  
 
Ba-140   I  -6.7961E-02                                      1.28E+01             
                           537.26-6.796E-02 %(P 6.508E+00 3.64E+03 2.44E+01 G  
                           162.66-7.638E+00 & P 2.424E+01 9.05E+01 6.22E+00 G  
                           304.85-3.782E+00 +   6.111E+01 4.77E+02 4.29E+00 G  
 
La-140   I   3.9016E-01                                      1.28E+01             
                          1596.21-3.689E-01 ?(  2.696E+00 3.27E+02 9.54E+01 G  
                           487.02 1.429E+00  (  3.580E+00 1.01E+02 4.55E+01 G  
                           328.76 1.630E+00 ?(  6.859E+00 1.62E+02 2.03E+01 G  
                           815.77 0.000E+00 -   1.019E+01 1.00E+03 2.33E+01 G  
 
CE-141   I  -8.9841E-02                                      3.25E+01             
                           145.44-8.984E-02 %(  3.817E+00 1.26E+03 4.82E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PM-144   C  -2.2244E-01                                      3.63E+02             
                           696.54-2.224E-01 ?(P 1.782E+00 6.04E+02 9.90E+01 G  
                           618.06 0.000E+00 +   6.044E+00 1.00E+03 9.91E+01 G  
 
EU-152   F   1.9955E+00                                      4.94E+03             
                           121.78-1.453E+00 ?(  5.117E+00 1.06E+02 2.86E+01 G  
                           344.29 1.996E+00 &(  9.829E+00 1.47E+02 2.65E+01 G  
                          1112.07-9.269E+00 +   4.137E+01 1.32E+02 1.36E+01 G  
                           778.92 4.369E+00 ?(  9.991E+00 9.62E+01 1.29E+01 G  
                           964.11 5.876E+00  (  2.431E+01 1.22E+02 1.46E+01 G  
                           244.69 3.468E+00 ?(  4.783E+01 4.12E+02 7.58E+00 G  
                          1408.00 1.089E+01 ?   6.769E+00 3.24E+01 2.10E+01 GA 
 
EU-154   I   1.2335E+00                                      3.14E+03             
                           123.10-3.471E-01 &(  3.291E+00 2.81E+02 4.08E+01 G  
                          1274.54 0.000E+00 +   5.556E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 +   1.340E+01 1.00E+03 2.02E+01 G  
                           873.23-8.145E+00 +   2.049E+01 7.54E+01 1.23E+01 G  
                          1004.77-5.620E+00 +   1.876E+01 9.89E+01 1.80E+01 G  
                           996.33 7.316E+00 ?(  2.117E+01 8.56E+01 1.06E+01 G  
 
EU-155   I   3.0900E+00                                      1.81E+03             
                           105.31 3.090E+00  (  3.627E+00 4.18E+01 2.12E+01 G  
                            86.54 1.997E+00 }   8.524E+00 6.41E+01 3.07E+01 G  
 
HF-181   F  -8.6830E-01                                      4.24E+01             
                           482.00-8.683E-01 ?(  2.863E+00 9.82E+01 8.05E+01 G  
                           133.02-5.849E-01 +   4.543E+00 2.32E+02 4.33E+01 G  
                           345.83-4.227E+00 +   1.911E+01 1.35E+02 1.51E+01 G  
                           136.30 0.000E+00 &   3.435E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F   3.1579E+00                                      1.14E+02             
                          1121.30 2.788E+00 ?(  1.424E+01 1.51E+02 3.49E+01 G  
                          1221.41-3.699E+00 +   1.149E+01 1.43E+02 2.70E+01 G  
                          1189.05 3.955E+00  (  1.173E+01 1.27E+02 1.62E+01 G  
 
Hg-203   F  -2.9631E-01                                      4.66E+01             
                           279.20-2.963E-01 ?(P 2.209E+00 1.69E+02 8.15E+01 G  
 
TL-208   N   7.8249E+00                                      6.98E+02             
                           583.02 7.825E+00  (P 1.455E+00 1.15E+01 8.45E+01 G  
                           277.28-2.114E+00 & P 2.594E+01 3.02E+02 6.31E+00 G  
                           860.56 1.760E+01 +   1.283E+01 3.43E+01 1.24E+01 G  
 
PM-146   C   8.4513E-01                                      2.02E+03             
                           453.88 4.161E-01 ?(P 2.521E+00 2.40E+02 6.50E+01 G  
                           747.16-2.248E+00 +   6.085E+00 1.13E+02 3.40E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           735.72 2.085E+00 ?(  6.012E+00 1.17E+02 2.25E+01 G  
 
Y-88     F  -1.8819E+00                                      1.07E+02             
                          1836.06-1.882E+00 ?(P 3.408E+00 6.00E+01 9.92E+01 G  
                           898.04 5.588E-01 + P 1.767E+00 1.32E+02 9.37E+01 G  
 
Cd-113m      1.1565E+03                                      5.33E+03             
                           263.70 1.156E+03 &(  2.716E+04 6.85E+02 6.00E-03   K
 
Cf-251   T   1.4281E+00                                      3.28E+05             
                           176.60 1.428E+00 &(  6.972E+00 1.81E+02 1.70E+01 G  
                           227.00-9.340E+00 +   2.463E+01 9.86E+01 6.30E+00 GA 
 
Cf-249   T   7.7109E-01                                      1.28E+05             
                           387.95 7.926E-01 ?(  3.222E+00 1.21E+02 6.60E+01 G  
                           333.44 6.795E-01 ?(  9.647E+00 5.40E+02 1.55E+01 G  
 
Sn-126       5.9956E+00                                      3.65E+07             
                            87.57 3.364E+00 }   6.425E+00 3.03E+01 3.75E+01 GA 
                            64.28 5.996E+00 &(  2.123E+01 1.06E+02 9.70E+00 G  
                            86.94-4.437E+00 - P 2.858E+01 1.15E+02 9.04E+00 GA 
 
PB-210   N   3.3238E+01                                      8.14E+03             
                            46.54 3.324E+01  (P 4.060E+01 4.29E+01 4.25E+00 G  
 
PB-212   N   2.3788E+01                                      6.98E+02             
                           238.63 2.379E+01  (P 2.268E+00 5.53E+00 4.33E+01 G  
                           300.03 1.477E+01 - P 7.458E+01 1.50E+02 3.28E+00 GA 
 
PB-214   N   4.6920E+01                                      5.84E+05             
                           351.93 4.734E+01  (P 3.827E+00 5.42E+00 3.76E+01 G  
                           295.09 4.610E+01  (P 6.109E+00 7.66E+00 1.93E+01 G  
                           242.00 6.076E+01 + P 1.520E+01 1.02E+01 7.43E+00 GA 
 
BI-207   C   4.4750E-01                                      1.18E+04             
                          1063.66 4.475E-01 ?(  2.635E+00 2.51E+02 7.45E+01 G  
                           569.70 0.000E+00 -   1.946E+00 1.00E+03 9.77E+01 G  
 
BI-212   N   9.4951E+00                                      6.98E+02             
                           727.17 9.495E+00 &(  3.305E+01 1.03E+02 7.55E+00 G  
                           785.42 1.010E+01     1.661E+02 6.91E+02 1.28E+00 GA 
 
U-235    N   7.3233E+00                                      2.57E+11             
                           143.79 6.656E+00 *(P 9.317E+00 5.44E+01 1.10E+01 G  
                           205.33 8.783E+00 &(P 2.563E+01 1.09E+02 5.01E+00 G  
                           163.38-2.421E+00 - P 3.101E+01 3.51E+02 5.08E+00 G  
                           185.72 5.710E+00   P 2.097E+00 1.57E+01 5.40E+01 GA 
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-214   N   5.0427E+01                                      5.84E+05             
                           609.31 4.939E+01  (P 2.688E+00 5.16E+00 4.61E+01 G  
                          1120.29 6.264E+01 + P 6.480E+00 9.90E+00 1.51E+01 G  
                          1764.49 5.352E+01  (P 9.409E+00 1.31E+01 1.54E+01 G  
 
BI-210M  T   6.0249E-01                                      1.10E+09             
                           265.83 6.025E-01 &(  3.157E+00 1.55E+02 5.00E+01 G  
                           304.90 0.000E+00 -   9.291E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   2.8016E+01                                      2.10E+03             
                           911.07 2.683E+01  (P 3.233E+00 1.06E+01 2.90E+01 G  
                           968.97 4.832E+00 - P 1.465E+01 8.98E+01 1.75E+01 G  
                           338.32 3.089E+01  (P 7.861E+00 1.25E+01 1.20E+01 G  
                            93.35 1.525E+01 -   2.346E+01 4.72E+01 5.56E+00 XA 
 
TH-227   N   1.4437E+00                                      7.95E+03             
                           256.24-4.719E+00 ?(  2.121E+01 1.74E+02 7.00E+00 G  
                           235.97 3.645E+00  (  2.785E+01 2.29E+02 1.23E+01 G  
                            50.14 3.452E+00  (  2.340E+01 2.37E+02 8.00E+00 G  
 
TH-229   N   3.3007E+00                                      2.68E+06             
                           193.51 3.301E+00 &(P 2.795E+01 3.11E+02 4.40E+00 G  
                           210.85 0.000E+00 &   4.962E+01 1.00E+03 2.99E+00 G  
 
TH-234   N   2.8638E+01                                      1.63E+12             
                            92.59 2.406E+01  (P 2.079E+01 2.75E+01 5.58E+00 G  
                            63.29 3.534E+01  (P 3.601E+01 3.22E+01 3.81E+00 G  
 
PA-231   N   9.7897E+00                                      1.20E+07             
                           302.65 0.000E+00 ?(  9.092E+01 1.00E+03 2.88E+00 G  
                           300.07 2.125E+01 ?(  1.020E+02 1.43E+02 2.46E+00 G  
 
PA-233   C   1.6805E+00                                      7.82E+08             
                           312.01 1.454E+00  (  6.807E+00 1.39E+02 3.60E+01 G  
                           300.18 2.994E+00 ?(  4.157E+01 4.10E+02 6.20E+00 G  
 
PA-234   N  -9.6297E-01                                      1.63E+12             
                           131.29-2.499E+00 &(  1.065E+01 1.28E+02 1.80E+01 G  
                           946.02 1.315E+00 +   1.288E+01 3.98E+02 1.34E+01 G  
                           569.47 2.409E+00 ?(  2.391E+01 2.85E+02 8.20E+00 G  
                           883.24 0.000E+00 +   2.970E+01 1.00E+03 9.60E+00 G  
                           880.53 2.371E+00 ?   4.671E+01 5.61E+02 6.00E+00 GA 
 
PA-234M  N   8.7642E+01                                      1.63E+12             
                          1001.00 9.321E+01 ?(  3.057E+02 9.66E+01 8.37E-01 G  
                           766.41 7.178E+01 &(  1.134E+03 4.58E+02 2.94E-01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AM-241   T   4.5815E-03                                      1.58E+05             
                            59.54 4.581E-03 &(P 5.383E+00 4.11E+04 3.59E+01 G  
 
Ir-192   F   7.5551E-01                                      7.40E+01             
                           316.49 5.407E-01 ?(  1.779E+00 9.79E+01 8.70E+01 G  
                           468.06 1.117E+00 ?(  4.211E+00 1.12E+02 5.18E+01 G  
                           308.44 0.000E+00 -   8.273E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F  -1.0996E+00                                      1.30E+01             
                           818.50-1.100E+00 ?(  2.720E+00 7.43E+01 1.00E+02 G  
                          1048.07 1.646E+00 +   1.453E+00 3.31E+01 8.00E+01 G  
                           340.57-1.335E+00 &   6.090E+00 1.36E+02 4.69E+01 G  
 
Np-239   T  -1.8429E+00                                      2.36E+00             
                           103.70-1.782E+00 +   7.111E+00 1.20E+02 2.40E+01 X  
                           106.13-1.843E+00  (  9.056E+00 1.47E+02 2.27E+01 G  
                            99.50 1.014E+00 *   9.550E+00 2.79E+02 1.50E+01 X  
 
Nd-147       6.8820E-01                                      1.11E+01             
                           531.00-1.433E+00 &(  1.153E+01 3.14E+02 1.30E+01 G  
                            91.10 1.663E+00 ?(  8.624E+00 1.56E+02 2.83E+01 G  
 
TL-210   N  -2.7076E-01                                      5.84E+05             
                           799.60-2.708E-01 ?(  2.909E+00 3.10E+02 9.90E+01 G  
                           296.00 8.459E-02 %   4.689E+00 1.65E+03 7.90E+01 G  
                          1313.00-4.896E+00 +   1.148E+01 1.06E+02 2.10E+01 GA 
 
Kr-85    I   1.3601E+02                                      3.92E+03             
                           513.98 1.360E+02 ?(  6.153E+02 1.34E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction

                                 (Page 17 of 22)

Page 280 of 860



      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:40 PMPage 16
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184198.An1             
                                                                                 
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       195.        10.     0.006   237.17   3.452E+00   
 BA-133      80.99       431.        -6.    -0.003   463.03  -3.012E-01  P
 Nd-147      91.10      1055.        30.     0.017   155.72   1.663E+00   
 Gd-153      97.50       398.        22.     0.012   129.01   1.147E+00   
 Np-239      99.50       372.        10.     0.005   279.28   1.014E+00   
 Gd-153     103.20       568.       -28.    -0.015   122.72  -1.961E+00   
 Np-239     103.70       540.       -28.    -0.015   119.68  -1.782E+00   
 Np-239     106.13       793.       -27.    -0.015   147.36  -1.843E+00   
 EU-152     121.78       387.       -27.    -0.015   105.59  -1.453E+00   
 CO-57      122.06       272.        25.     0.014    95.13   4.542E-01   
 EU-154     123.10       323.        -9.    -0.005   280.75  -3.471E-01   
 HF-181     133.02       674.       -16.    -0.009   231.92  -5.849E-01   
 CO-57      136.47       728.       -30.    -0.017   126.50  -4.586E+00   
 Tc-99m     140.51       526.       -28.    -0.015   118.50  -5.209E-01   
 Ba-140     162.66       308.       -27.    -0.015    90.54  -7.638E+00  P
 CE-139     165.85       363.        25.     0.014   110.71   5.496E-01  P
 Cf-251     176.60       170.        13.     0.007   180.62   1.428E+00   
 TH-229     193.51       157.         7.     0.004   311.27   3.301E+00  P
 Cf-251     227.00       193.       -26.    -0.014    98.64  -9.340E+00   
 TH-227     235.97       924.        19.     0.010   228.69   3.645E+00   
 EU-152     244.69       975.        11.     0.006   412.00   3.468E+00   
 TH-227     256.24       143.       -13.    -0.007   174.31  -4.719E+00   
 Cd-113m    263.70       165.         3.     0.001   684.66   1.156E+03   
 BI-210M    265.83       152.        12.     0.006   154.70   6.025E-01   
 Hg-203     279.20       184.        -9.    -0.005   168.51  -2.963E-01  P
 I-131      284.30       147.       -22.    -0.012   102.92  -1.015E+01   
 PA-231     300.07       325.        18.     0.010   143.11   2.125E+01   
 PA-233     300.18       343.         6.     0.004   410.48   2.994E+00   
 BA-133     302.85       364.       -19.    -0.010   145.39  -2.994E+00   
 Ba-140     304.85       346.        -6.    -0.003   477.37  -3.782E+00   
 PA-233     312.01       289.        17.     0.010   139.41   1.454E+00   
 Ir-192     316.49       108.        16.     0.009    97.89   5.407E-01   
 CR-51      320.08       127.        10.     0.006   160.07   3.121E+00  P
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 TestAmerica Inc                 Spectrum name: 5_Gamma_20184198.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 La-140     328.76        81.        11.     0.006   161.66   1.630E+00   
 Cf-249     333.44        92.         3.     0.002   540.14   6.795E-01   
 Cs-136     340.57       341.       -19.    -0.011   136.13  -1.335E+00   
 EU-152     344.29       277.        16.     0.009   146.53   1.996E+00   
 HF-181     345.83       338.       -20.    -0.011   134.90  -4.227E+00   
 BA-133     356.00       709.       -18.    -0.010   208.27  -9.791E-01   
 BA-133     383.84       133.        15.     0.008   115.19   5.781E+00   
 Cf-249     387.95       148.        15.     0.008   120.62   7.926E-01   
 SN-113     391.69       197.       -11.    -0.006   255.93  -6.442E-01  P
 AG-108M    433.94        52.         8.     0.004   179.99   3.480E-01   
 Ir-192     468.06       112.        14.     0.008   111.77   1.117E+00   
 BE-7       477.59        86.        15.     0.008    94.17   5.878E+00   
 HF-181     482.00       120.       -16.    -0.009    98.21  -8.683E-01   
 La-140     487.02        56.        15.     0.008   101.03   1.429E+00   
 RU-103     497.05        61.       -14.    -0.008    93.63  -6.626E-01  P
 RH-106     511.86        53.        81.     0.045    16.89   1.833E+01   
 Kr-85      513.98       143.        13.     0.007   133.83   1.360E+02   
 Nd-147     531.00        40.        -4.    -0.002   313.58  -1.433E+00   
 CS-134     563.24        33.         6.     0.003   183.85   3.642E+00  P
 CS-134     569.32        52.       -13.    -0.007    83.21  -4.173E+00   
 SB-124     602.73       618.       -14.    -0.008   244.52  -7.620E-01   
 CS-134     604.71       605.       -15.    -0.008   230.57  -8.077E-01   
 RU-103     610.30       590.       -15.    -0.008   226.88  -1.387E+01   
 AG-108M    614.28       575.       -12.    -0.007   283.90  -7.030E-01   
 RH-106     621.92       617.       -17.    -0.009   134.41  -8.963E+00  P
 I-131      636.97         4.        26.     0.015    22.21   1.980E+01   
 AG-110M    657.76        48.        13.     0.007    78.07   7.886E-01   
 CS-137     661.66       107.       -22.    -0.012   103.17  -1.449E+00  P
 PM-144     696.54        35.        -4.    -0.002   604.14  -2.224E-01  P
 NB-94      702.63        30.        13.     0.007    91.62   7.744E-01   
 SB-124     722.79        72.        10.     0.006   119.96   5.762E+00   
 ZR-95      724.20        84.        -7.    -0.004   197.86  -9.117E-01   
 BI-212     727.17        68.        12.     0.007   102.87   9.495E+00   
 ZR-95      756.73        35.        -3.    -0.001   454.83  -3.067E-01   
 AG-110M    763.94       102.       -23.    -0.013   100.87  -6.405E+00  P
 PA-234M    766.41       115.         3.     0.002   458.26   7.178E+01   
 EU-152     778.92        14.         9.     0.005    96.18   4.369E+00   
 BI-212     785.42        42.         2.     0.001   691.01   1.010E+01   
 CS-134     795.87        60.        14.     0.008    84.76   1.038E+00   
 TL-210     799.60        78.        -4.    -0.002   309.92  -2.708E-01   
 CS-134     801.95       116.       -18.    -0.010   123.57  -1.398E+01  P
 Cs-136     818.50        66.       -16.    -0.009    74.29  -1.100E+00   
 MN-54      834.85        42.       -14.    -0.008   101.77  -9.524E-01   
 NB-94      871.10        23.         7.     0.004   109.54   4.704E-01   
 EU-154     873.23        50.       -14.    -0.008    75.39  -8.145E+00   
 AG-110M    884.68        21.         8.     0.004    92.58   7.474E-01   
 Sc-46      889.28        52.        11.     0.006    99.01   7.735E-01   
 Y-88       898.04        19.         7.     0.004   132.12   5.588E-01  P
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:40 PMPage 18
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184198.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M    937.49        51.       -15.    -0.009   102.36  -3.345E+00   
 EU-152     964.11        87.        11.     0.006   121.91   5.876E+00   
 EU-154     996.33        30.        10.     0.005    85.62   7.316E+00   
 PA-234M   1001.00        40.        10.     0.005    96.58   9.321E+01   
 EU-154    1004.77        73.       -13.    -0.007    98.91  -5.620E+00   
 Co-56     1037.84        10.         8.     0.005    91.94   4.724E+00   
 Cs-136    1048.07         6.        16.     0.009    33.07   1.646E+00   
 RH-106    1050.36        29.        -6.    -0.003   133.33  -3.172E+01   
 BI-207    1063.66        20.         4.     0.002   250.83   4.475E-01   
 FE-59     1099.25        15.         7.     0.004   127.38   1.062E+00   
 EU-152    1112.07       180.       -15.    -0.008   132.42  -9.269E+00   
 ZN-65     1115.55       165.       -15.    -0.008   126.97  -2.510E+00   
 Sc-46     1120.55       151.        -3.    -0.002   635.35  -2.391E-01   
 Ta-182    1121.30       136.        11.     0.006   150.61   2.788E+00   
 CO-60     1173.24        35.       -16.    -0.009    85.05  -1.450E+00   
 Ta-182    1189.05        15.         7.     0.004   127.38   3.955E+00   
 Ta-182    1221.41        43.       -11.    -0.006   142.52  -3.699E+00   
 Co-56     1238.28        43.        17.     0.010    89.03   2.487E+00  P
 NA-22     1274.53        11.         3.     0.002   149.00   3.237E-01   
 FE-59     1291.60         0.        11.     0.006    32.12   2.399E+00  P
 TL-210    1313.00        21.       -10.    -0.006   106.26  -4.896E+00   
 CO-60     1332.50         6.         6.     0.003    99.74   5.951E-01  P
 AG-110M   1384.30        11.         1.     0.001   563.47   5.711E-01   
 EU-152    1408.00         5.        22.     0.012    32.38   1.089E+01   
 La-140    1596.21        17.        -3.    -0.002   327.45  -3.689E-01   
 Co-56     1771.35       116.       -16.    -0.009    96.01  -1.360E+01   
 Y-88      1836.06        24.       -14.    -0.008    60.00  -1.882E+00  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    5.8776E+00    5.8777E+00    9.417E+01%                1.86E+01
 NA-22  #A    3.2367E-01    3.2367E-01    1.490E+02%                1.74E+00
 K-40         1.8110E+02    1.8110E+02    7.616E+00%                1.03E+01
 Sc-46  #A    7.7348E-01    7.7348E-01    9.901E+01%                2.60E+00
 CR-51  #A    3.1209E+00    3.1209E+00    1.601E+02%                1.70E+01
 MN-54  #A   -9.5236E-01   -9.5236E-01    1.018E+02%                2.24E+00
 FE-59  #A    1.6409E+00    1.6410E+00    3.212E+01%                3.15E+00
 Co-56  #A    1.2171E+00    1.2171E+00    8.903E+01%                2.02E+00
 CO-57  #A    4.5418E-01    4.5418E-01    9.513E+01%                1.44E+00
 CO-58  #A   -1.1064E-01   -1.1064E-01    1.378E+03%                2.35E+00
 CO-60  #A    5.9510E-01    5.9510E-01    9.974E+01%                1.41E+00
 ZN-65  #A   -2.5096E+00   -2.5096E+00    1.270E+02%                1.07E+01
 NB-94  #A    6.2088E-01    6.2088E-01    7.141E+01%                1.71E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:40 PMPage 19
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184198.An1             
                                                                                 
 ZR-95  #A   -3.0670E-01   -3.0671E-01    4.548E+02%                3.47E+00
 NB-95  #A    2.0511E-02    2.0511E-02    4.643E+03%                3.31E+00
 RU-103 #A   -6.6262E-01   -6.6263E-01    9.363E+01%                1.89E+00
 RH-106 #A   -8.9634E+00   -8.9634E+00    1.344E+02%                6.34E+01
 AG-108M#A    3.4803E-01    3.4803E-01    1.800E+02%                1.58E+00
 AG-110M#A    7.4537E-01    7.4537E-01    7.807E+01%                2.36E+00
 SN-113 #A   -6.4416E-01   -6.4417E-01    2.559E+02%                3.85E+00
 SB-124 #A   -1.1542E-01   -1.1542E-01    1.200E+02%                6.25E+00
 SB-125  A    3.7409E+00    3.7409E+00    3.878E+01%                5.10E+00
 I-131  #A    1.5978E+00    1.5978E+00    2.221E+01%                1.82E+00
 Gd-153 #A    1.1475E+00    1.1475E+00    1.290E+02%                4.95E+00
 Ga-68  #A    0.0000E+00    0.0000E+00    1.000E+03%                7.03E+01
 Tc-99m #A   -5.2036E-01   -5.2092E-01    1.185E+02%                2.06E+00
 BA-133 #A   -9.7907E-01   -9.7907E-01    2.083E+02%                6.82E+00
 CS-134 #A    1.2694E+00    1.2694E+00    8.476E+01%                2.95E+00
 CS-137 #A   -1.4490E+00   -1.4490E+00    1.032E+02%                3.35E+00
 CE-139 #A    5.4961E-01    5.4961E-01    1.107E+02%                2.03E+00
 Ba-140 #A   -6.7959E-02   -6.7961E-02    3.642E+03%                6.51E+00
 La-140 #A    3.9015E-01    3.9016E-01    1.010E+02%                2.70E+00
 CE-141 #A   -8.9841E-02   -8.9841E-02    1.259E+03%                3.82E+00
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.80E+01
 PM-144 #A   -2.2244E-01   -2.2244E-01    6.041E+02%                1.78E+00
 EU-152 #A    1.9955E+00    1.9955E+00    9.518E+01%                5.12E+00
 EU-154 #A    1.2335E+00    1.2335E+00    8.562E+01%                3.29E+00
 EU-155 #A    3.0900E+00    3.0900E+00    4.181E+01%                3.63E+00
 HF-181 #A   -8.6830E-01   -8.6830E-01    9.821E+01%                2.86E+00
 Ta-182 #A    3.1579E+00    3.1579E+00    9.862E+01%                1.42E+01
 Hg-203 #A   -2.9631E-01   -2.9631E-01    1.685E+02%                2.21E+00
 TL-208       7.8249E+00    7.8249E+00    1.148E+01%                1.46E+00
 PM-146 #A    8.4513E-01    8.4513E-01    1.166E+02%                2.52E+00
 Y-88   #A   -1.8819E+00   -1.8819E+00    6.000E+01%                3.41E+00
 Cd-113m#A    1.1565E+03    1.1565E+03    6.847E+02%                2.72E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.43E+01
 Cf-251 #A    1.4281E+00    1.4281E+00    1.806E+02%                6.97E+00
 Cf-249 #A    7.7109E-01    7.7109E-01    1.206E+02%                3.22E+00
 Sn-126 #A    5.9956E+00    5.9956E+00    1.063E+02%                2.12E+01
 PB-210  A    3.3238E+01    3.3238E+01    4.292E+01%                4.06E+01
 PB-212       2.3788E+01    2.3788E+01    5.531E+00%                2.27E+00
 PB-214       4.6920E+01    4.6920E+01    4.693E+00%                3.83E+00
 BI-207 #A    4.4750E-01    4.4750E-01    2.508E+02%                2.63E+00
 BI-212 #A    9.4951E+00    9.4951E+00    1.029E+02%                3.30E+01
 U-235   A    7.3233E+00    7.3233E+00    5.440E+01%                9.32E+00
 BI-214       5.0427E+01    5.0427E+01    5.164E+00%                2.69E+00
 BI-210M#A    6.0249E-01    6.0249E-01    1.547E+02%                3.16E+00
 AC-228       2.8016E+01    2.8016E+01    8.203E+00%                3.23E+00
 TH-227 #A    1.4437E+00    1.4437E+00    1.242E+02%                2.12E+01
 TH-229 #A    3.3007E+00    3.3007E+00    3.113E+02%                2.79E+01
 TH-234 #     2.8638E+01    2.8638E+01    2.118E+01%                2.08E+01
 PA-231 #A    9.7897E+00    9.7897E+00    1.431E+02%                9.09E+01
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:27:40 PMPage 20
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184198.An1             
                                                                                 
 PA-233 #A    1.6805E+00    1.6805E+00    1.394E+02%                6.81E+00
 PA-234  A   -9.6297E-01   -9.6297E-01    1.278E+02%                1.07E+01
 PA-234M#A    8.7642E+01    8.7642E+01    9.658E+01%                3.06E+02
 AM-241 #A    4.5815E-03    4.5815E-03    4.106E+04%                5.38E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.07E+01
 Ir-192 #A    7.5551E-01    7.5551E-01    7.429E+01%                1.78E+00
 Cs-136 #A   -1.0996E+00   -1.0996E+00    7.429E+01%                2.72E+00
 Np-239 #A   -1.8426E+00   -1.8429E+00    1.474E+02%                9.06E+00
 Nd-147 #A    6.8818E-01    6.8820E-01    1.557E+02%                1.15E+01
 TL-210 #A   -2.7076E-01   -2.7076E-01    3.099E+02%                2.91E+00
 Kr-85  #A    1.3601E+02    1.3601E+02    1.338E+02%                6.15E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.8 keV)     4.104E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.8 keV) 4.1036496E+02  Bq/Sample     

                                 (Page 22 of 22)

Page 285 of 860



 500  1000  1500  2000  2500  3000  3500  4000  4500  5000  5500  6000  6500  7000  7500  8000 
1.0e0

1.0e1

1.0e2

1.0e3

1.0e4

1.0e5

P
b-

21
0 

T
h-

22
7 

A
m

-2
41

 
T

h-
23

4 
S

n-
12

6 
B

a-
13

3 
E

u-
15

5 
S

n-
12

6 
S

n-
12

6 
N

d-
14

7 
T

h-
23

4 
A

c-
22

8 
G

d-
15

3 
N

p-
23

9 
G

d-
15

3 
N

p-
23

9 E
u-

15
5 

N
p-

23
9 

E
u-

15
2 

C
o-

57
  

E
u-

15
4 

P
a-

23
4 

H
f-

18
1 C
o-

57
  

T
c-

99
m

 
U

-2
35

  
C

e-
14

1 
B

a-
14

0 
U

-2
35

  
C

e-
13

9 
C

f-
25

1 
U

-2
35

  
T

h-
22

9 
U

-2
35

  
C

f-
25

1 
T

h-
22

7 
P

b-
21

2 
P

b-
21

4 
E

u-
15

2 
T

h-
22

7 
C

d-
11

3m
B

i-2
10

M
T

l-2
08

 
H

g-
20

3 
I-

13
1 

 
P

b-
21

4 
T

l-2
10

 
P

b-
21

2 
P

a-
23

1 
P

a-
23

3 
B

a-
13

3 
B

a-
14

0 
P

a-
23

3 
Ir

-1
92

 
C

r-
51

  
La

-1
40

 
C

f-
24

9 
A

c-
22

8 
C

s-
13

6 
E

u-
15

2 
H

f-
18

1 
P

b-
21

4 
B

a-
13

3 
B

a-
13

3 
C

f-
24

9 
S

n-
11

3 

S
b-

12
5 

A
g-

10
8M

P
m

-1
46

 
S

b-
12

5 
Ir

-1
92

 
B

e-
7 

  
H

f-
18

1 
La

-1
40

 
R

u-
10

3 
R

h-
10

6 
K

r-
85

  
N

d-
14

7 
B

a-
14

0 
C

s-
13

4 
C

s-
13

4 
P

a-
23

4 
T

l-2
08

 
S

b-
12

5 
S

b-
12

4 
C

s-
13

4 
B

i-2
14

 
R

u-
10

3 
A

g-
10

8M
R

h-
10

6 
S

b-
12

5 
I-

13
1 

 
A

g-
11

0M C
s-

13
7 

P
m

-1
44

 
N

b-
94

  
S

b-
12

4 
Z

r-
95

  
B

i-2
12

 
P

m
-1

46
 P

m
-1

46
 

Z
r-

95
  

A
g-

11
0M

N
b-

95
  

P
a-

23
4M

E
u-

15
2 

B
i-2

12
 

C
s-

13
4 

T
l-2

10
 

C
s-

13
4 

C
o-

58
  

C
s-

13
6 

M
n-

54
  

C
o-

56
  

T
l-2

08
 

N
b-

94
  

E
u-

15
4 

P
a-

23
4 

A
g-

11
0M

S
c-

46
  

Y
-8

8 
  

A
c-

22
8 

A
g-

11
0M

P
a-

23
4 

E
u-

15
2 

A
c-

22
8 

E
u-

15
4 

P
a-

23
4M

E
u-

15
4 

C
o-

56
  

C
s-

13
6 

R
h-

10
6 

B
i-2

07
 

F
e-

59
  

E
u-

15
2 

Z
n-

65
  

B
i-2

14
 

S
c-

46
  

T
a-

18
2 

C
o-

60
  

T
a-

18
2 

T
a-

18
2 

C
o-

56
  

N
a-

22
  

F
e-

59
  

T
l-2

10
 

C
o-

60
  

A
g-

11
0M

E
u-

15
2 

K
-4

0 
  

La
-1

40
 

B
i-2

14
 

C
o-

56
  

Y
-8

8 
  

Channels

C
ou

nt
s

402938_Gamma_160-31847-A-235-B. 5_Gamma_20184198.spc.

P
age 286 of 860



Test America St. Louis                    Spectrum ID: 7_Gamma_20183342 
-----------------------------------------------------------------------------                      
   Sample Description: 402938_Gamma_160-31847-A-236-B 
             Detector: Detector # 7       
             Batch ID: 402938                 
    Work Order Number: Gamma   
           Lot Number: 160-31847-A-236-B
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2018 16:58       Live Time: 1800   sec
     Acquisition Time: 12/18/2018 16:58:41    Real Time: 1806   sec
        Analysis Time: 12/18/2018 17:29       Dead Time: 0.32   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 7_Soil_TunaCan.Clb
  Efficiency Cal Desc: 7_TunaCan_90099_032712
  Efficiency Cal Date: 3/16/2012 11:45
      Energy Cal Date: 2/23/2012 08:40                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 7_2018-11-22_1522.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       4.883E+00          107.0     5.226E+00    5.232E+00    1.753E+01
NA-22      4.699E-01           91.5     4.299E-01    4.305E-01    1.472E+00
K-40       1.151E+02            8.0     9.257E+00    1.097E+01    8.119E+00
Sc-46     -3.957E-01          167.2     6.617E-01    6.620E-01    2.264E+00
CR-51      0.000E+00         1.#INF     1.227E+00    1.227E+00    3.814E+01
MN-54     -2.814E-01          228.9     6.441E-01    6.442E-01    1.723E+00
FE-59      1.118E-03       109305.2     1.222E+00    1.222E+00    2.794E+00
Co-56      2.665E+00           20.7     5.519E-01    5.686E-01    1.675E+00
CO-57      0.000E+00         1.#INF     2.655E-01    2.655E-01    1.150E+00
CO-58      7.432E-01           85.9     6.382E-01    6.394E-01    2.137E+00
CO-60      7.063E-02         1112.3     7.857E-01    7.857E-01    1.751E+00
ZN-65      0.000E+00         1.#INF     5.755E-01    5.755E-01    8.886E+00
NB-94      2.406E-01          267.7     6.442E-01    6.443E-01    1.507E+00
ZR-95      1.167E+00           89.3     1.042E+00    1.044E+00    2.401E+00
NB-95      9.973E-01           75.0     7.484E-01    7.501E-01    2.486E+00
RU-103     9.536E-01           44.2     4.217E-01    4.245E-01    9.650E-01
RH-106     5.552E+00           83.1     4.613E+00    4.622E+00    5.412E+01
AG-108M    3.508E-01          166.6     5.845E-01    5.848E-01    1.320E+00
AG-110M    4.755E-01          160.8     7.647E-01    7.651E-01    2.631E+00
SN-113    -1.052E-01         1693.3     1.781E+00    1.781E+00    3.028E+00
SB-124     7.210E-01          216.7     1.562E+00    1.563E+00    5.216E+00
SB-125     1.710E+00          113.4     1.938E+00    1.940E+00    4.971E+00
I-131      1.167E+00           49.5     5.781E-01    5.812E-01    1.284E+00
Gd-153    -1.296E+00          146.1     1.894E+00    1.895E+00    6.293E+00
Ga-68      2.572E+01           88.0     2.263E+01    2.267E+01    4.948E+01
Tc-99m     4.091E-01          120.0     4.909E-01    4.914E-01    1.633E+00
BA-133     9.055E-01          207.8     1.882E+00    1.882E+00    5.641E+00
CS-134     8.952E-01           79.2     7.090E-01    7.105E-01    2.229E+00
CS-137    -1.149E+00           80.4     9.234E-01    9.253E-01    3.070E+00
CE-139     4.706E-01          103.7     4.880E-01    4.900E-01    1.624E+00
Ba-140    -1.204E+00           71.4     8.594E-01    8.616E-01    6.866E+00
La-140     6.550E-01           94.2     6.170E-01    6.180E-01    1.630E+00
CE-141    -8.322E-01          154.9     1.289E+00    1.290E+00    4.283E+00
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CE-144    -3.525E+00          121.0     4.265E+00    4.269E+00    1.418E+01
PM-144    -2.636E-01          183.4     4.834E-01    4.836E-01    1.593E+00
EU-152     1.443E+00          195.9     2.827E+00    2.828E+00    3.411E+00
EU-154     3.595E-01          230.1     8.271E-01    8.274E-01    2.581E+00
EU-155    -2.170E-01         1191.0     2.585E+00    2.585E+00    8.636E+00
HF-181     4.363E-01          164.0     7.154E-01    7.157E-01    2.417E+00
Ta-182     9.911E-01           83.1     8.240E-01    8.255E-01    1.325E+01
Hg-203    -6.616E-01           85.8     5.677E-01    5.690E-01    1.887E+00
TL-208     9.269E+00            9.2     8.571E-01    9.828E-01    1.368E+00
PM-146    -3.301E-02         6038.3     1.994E+00    1.994E+00    2.074E+00
Y-88       1.230E+00           27.7     3.411E-01    3.485E-01    6.973E-01
Cd-113m   -8.858E+02          794.8     7.040E+03    7.040E+03    2.390E+04
Cd-109     1.147E+01          141.5     1.623E+01    1.624E+01    5.390E+01
Cf-251    -1.904E+00          129.4     2.464E+00    2.470E+00    6.260E+00
Cf-249     6.725E-01          102.8     6.917E-01    6.925E-01    2.318E+00
Sn-126    -6.165E+00          113.7     7.007E+00    7.014E+00    2.326E+01
PB-210     4.510E+01           27.1     1.224E+01    1.253E+01    3.269E+01
PB-212     2.156E+01            5.5     1.196E+00    1.837E+00    2.772E+00
PB-214     5.119E+01            4.0     2.071E+00    3.371E+00    4.004E+00
BI-207     8.627E-01          108.2     9.335E-01    9.345E-01    2.047E+00
BI-212     8.799E+00           85.3     7.503E+00    7.517E+00    2.511E+01
U-235     -2.727E+00          110.0     2.999E+00    3.003E+00    1.798E+01
BI-214     4.674E+01            5.0     2.318E+00    3.357E+00    4.694E+00
BI-210M   -1.203E-02        15324.7     1.843E+00    1.843E+00    2.903E+00
AC-228     2.441E+01            9.0     2.190E+00    2.520E+00    3.544E+00
TH-227    -6.951E+00          105.3     7.322E+00    7.334E+00    2.439E+01
TH-229     4.215E+00          239.9     1.011E+01    1.012E+01    2.583E+01
TH-234     2.406E+01           22.9     5.514E+00    5.675E+00    1.803E+01
PA-231     0.000E+00         1.#INF     8.287E+00    8.287E+00    1.255E+02
PA-233     1.004E+00          306.1     3.074E+00    3.074E+00    1.024E+01
PA-234     2.116E+00           46.7     9.879E-01    9.939E-01    3.177E+00
PA-234M    8.083E+01           70.5     5.698E+01    5.713E+01    3.160E+02
AM-241    -8.615E-01          113.0     9.737E-01    9.748E-01    4.848E+00
Np-237     0.000E+00         1.#INF     5.331E+00    5.331E+00    1.770E+01
Ir-192     0.000E+00         1.#INF     1.655E-01    1.655E-01    4.313E+00
Cs-136     5.802E-01          121.1     7.027E-01    7.035E-01    2.234E+00
Np-239     1.585E+00          144.9     2.295E+00    2.297E+00    7.631E+00
Nd-147    -3.224E+00          151.5     4.887E+00    4.890E+00    1.162E+01
TL-210     7.331E-01           86.4     6.332E-01    6.346E-01    2.120E+00
Kr-85     -5.199E+01          274.1     1.425E+02    1.425E+02    4.841E+02
-----------------------------------------------------------------------------
Total      5.059E+02

      Analyst: Joey Sausto
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:29:08 PMPage  1
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183342.An1             
                                                                                 
 Sample description                                             
      402938_Gamma_160-31847-A-236-B                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det7\7_Gamma_20183342.An1

 Acquisition information
        Start time:                 12/18/2018 4:58:41 PM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.32 %
        Detector ID:                    7

 Detector system                                                
      Ge 7 SN/154                                                     
                                                                      

 Calibration
        Filename:                   7_Soil_TunaCan.Clb
      7_TunaCan_90099_032712                                          
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 8:40:56 AM
             Zero offset:           0.117 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.508E-09 keV/channel^2

        Efficiency Calibration
             Created:               3/16/2012 11:45:14 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.716580E-01 + (-6.166540E-01*Log(E) ) + 
                                    ( -2.065917E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.48 %
             Log(Eff):             -2.689695E+01 + ( 1.019544E+01*Log(E) ) + 
                                    ( -1.081671E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.13keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:29:08 PMPage  2
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183342.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2018 4:58:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       7_2018-11-22_1522.PBC
                                                 11/22/2018 3:22:42 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   31 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1779

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.67       86.  27.14   0.85  2.496E-02    46.54   4.250  4.510E+01 PB210 
    63.22       77.  37.30   0.85  4.005E-02    63.29   3.810    PBC<MDA TH234 
    66.48       56.  65.24   0.32  4.242E-02
    74.60      386.  10.04   0.87  4.758E-02
    77.09      611.   7.17   0.87  4.890E-02
    87.20      214.  14.60   0.88  5.298E-02    86.94   9.040  2.486E+01 Sn126 
                                                87.57  37.500  5.970E+00 Sn126 
                                                88.04   3.790  5.890E+01 Cd109 
    90.04      106.  24.76   0.88  5.383E-02
    91.10       42. 142.70   0.88  5.415E-02    91.10  28.300    PBC<MDA Nd147 
    92.34      117.  26.63   0.89  5.452E-02    92.59   5.584  2.135E+01 TH234 
    93.10       41. 137.95   0.89  5.470E-02    93.35   5.561    PBC<MDA AC228 
   106.13       37. 144.86   0.90  5.643E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  1.585E+00 Np239 
   121.78        8. 350.20   0.92  5.608E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  9.648E-02 CO57  
   131.51       42.  46.68   0.93  5.493E-02   131.29  18.000    PBC<MDA PA234 
   140.51       34. 120.00   0.94  5.336E-02   140.51  89.300    PBC<MDA Tc99m 
   162.66       34. 107.83   0.96  4.843E-02   162.66   6.220    PBC<MDA Ba140 
   165.85       33. 103.68   0.96  4.881E-02   165.85  79.900    PBC<MDA CE139 
   185.72      220.  17.19   0.99  4.443E-02   185.72  54.000  5.086E+00 U235  
   193.51       14. 239.88   0.99  4.294E-02   193.51   4.400    PBC<MDA TH229 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:29:08 PMPage  3
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183342.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   209.40      122.  23.74   0.46  4.022E-02
   235.97       41. 128.73   1.04  3.636E-02   235.97  12.300    PBC<MDA TH227 
   238.69      606.   5.54   1.04  3.601E-02   238.63  43.300  2.157E+01 PB212 
   241.93      265.   9.72   1.04  3.561E-02   242.00   7.430  5.566E+01 PB214 
   244.69       28. 195.93   1.05  3.526E-02   244.69   7.580    PBC<MDA EU152 
   252.53       63.  36.99   1.05  3.434E-02
   277.44       32.  49.95   1.27  3.172E-02   277.28   6.310    PBC<MDA TL208 
   295.20      674.   6.24   1.46  3.008E-02   295.09  19.300  6.444E+01 PB214 
                                               296.00  79.000  1.578E+01 TL210 
   303.14       12. 484.83   1.11  2.943E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  1.215E+00 BA133 
   310.82       19. 306.12   1.12  2.869E-02   312.01  36.000    PBC<MDA PA233 
   334.56       13.  62.77   0.35  2.703E-02   333.44  15.510  1.674E+00 Cf249 
   338.24      132.  14.57   1.14  2.677E-02   338.32  12.010  2.276E+01 AC228 
   340.57       16. 206.05   1.15  2.662E-02   340.57  46.900    PBC<MDA Cs136 
   351.89     1072.   3.69   1.46  2.588E-02   351.93  37.600  6.119E+01 PB214 
   355.99       23. 207.79   1.16  2.562E-02   356.00  62.050    PBC<MDA BA133 
   364.48       40.  49.54   1.17  2.511E-02   364.48  81.700    PBC<MDA I131  
   370.76       19.  42.27   0.70  2.474E-02
   383.84        7. 362.91   1.19  2.402E-02   383.84   8.940    PBC<MDA BA133 
   387.95       19. 102.84   1.19  2.380E-02   387.95  66.000    PBC<MDA Cf249 
   434.75       11. 169.67   1.24  2.160E-02   433.94  90.480    PBC<MDA AG108M
   463.37       17. 116.97   1.27  2.040E-02   463.37  10.470    PBC<MDA SB125 
   477.60       18. 107.04   1.28  1.987E-02   477.60  10.520    PBC<MDA BE7   
   482.00       12. 163.98   1.29  1.971E-02   482.00  80.500    PBC<MDA HF181 
   487.02       15. 119.94   1.29  1.954E-02   487.02  45.500    PBC<MDA La140 
   497.05       30.  44.22   1.30  1.919E-02   497.05  90.900    PBC<MDA RU103 
   511.86       96.  18.15   2.56  1.870E-02   511.86  20.000  1.418E+01 RH106 
   569.32       11. 102.45   1.37  1.704E-02   569.32  15.380    PBC<MDA CS134 
   570.85        6. 194.37   1.37  1.704E-02   569.47   8.200    PBC<MDA PA234 
   583.35      237.   9.18   1.60  1.668E-02   583.02  84.500  9.291E+00 TL208 
   600.50       21. 214.75   1.40  1.626E-02   600.50  17.860    PBC<MDA SB125 
   602.73       21. 216.68   1.40  1.621E-02   602.73  98.260    PBC<MDA SB124 
   604.71       20. 222.89   1.40  1.616E-02   604.71  97.620    PBC<MDA CS134 
   609.20      758.   4.55   1.99  1.605E-02   609.31  46.090  5.696E+01 BI214 
                                               610.30   5.750  4.572E+02 RU103 
   614.26       11. 394.51   1.41  1.594E-02   614.28  89.850    PBC<MDA AG108M
   635.89       10. 114.64   1.43  1.546E-02   635.89  11.310    PBC<MDA SB125 
   636.97        4. 289.75   1.43  1.543E-02   636.97   7.170    PBC<MDA I131  
   702.63        6. 267.71   1.49  1.415E-02   702.63  97.900    PBC<MDA NB94  
   722.96        7. 255.78   1.51  1.380E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  2.948E-01 AG108M
                                               723.36  20.220  1.325E+00 EU154 
   723.36        7. 230.07   1.51  1.379E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  3.251E-01 AG108M
                                               723.36  20.220  1.461E+00 EU154 
   727.19       16.  85.28   1.51  1.373E-02   727.17   7.550    PBC<MDA BI212 
   756.73       15.  89.29   1.54  1.325E-02   756.73  54.460    PBC<MDA ZR95  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:29:08 PMPage  4
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183342.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   765.79       23.  75.04   1.55  1.311E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  3.387E+02 PA234M
   766.41       22.  70.50   1.55  1.310E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  3.109E+02 PA234M
   785.07        9. 179.51   1.57  1.281E-02   785.42   1.280    PBC<MDA BI212 
   795.87       16.  79.20   1.58  1.266E-02   795.87  85.530    PBC<MDA CS134 
   799.60       16.  86.37   1.58  1.261E-02   799.60  98.960    PBC<MDA TL210 
   810.78       17.  85.88   1.59  1.246E-02   810.78  99.460    PBC<MDA CO58  
   818.50       12. 127.35   1.60  1.235E-02   818.50 100.000    PBC<MDA Cs136 
   846.77        6. 271.48   1.62  1.198E-02   846.77  99.935    PBC<MDA Co56  
   861.32       18.  91.41   1.63  1.181E-02   860.56  12.420    PBC<MDA TL208 
   880.02       14.  83.66   1.65  1.157E-02   880.53   6.000    PBC<MDA PA234 
   883.24        3. 421.28   1.65  1.154E-02   883.24   9.600    PBC<MDA PA234 
   884.68        7. 160.82   1.65  1.152E-02   884.68  72.680    PBC<MDA AG110M
   911.16      147.  10.47   2.01  1.122E-02   911.07  29.000  2.510E+01 AC228 
   968.62      135.  11.43   2.15  1.062E-02   968.97  17.460  4.036E+01 AC228 
  1050.36       11.  83.08   1.79  9.871E-03  1050.36   1.560    PBC<MDA RH106 
  1063.66       11. 108.21   1.80  9.759E-03  1063.66  74.500    PBC<MDA BI207 
  1077.40       13.  87.99   1.81  9.646E-03  1077.40   3.300    PBC<MDA Ga68  
  1112.07        3. 661.82   1.84  9.373E-03  1112.07  13.644    PBC<MDA EU152 
  1120.23      183.   9.47   1.95  9.311E-03  1120.29  15.100  7.236E+01 BI214 
                                              1120.55  99.987  1.093E+01 Sc46  
                                              1121.30  34.900  3.133E+01 Ta182 
  1189.05        9. 129.95   1.90  8.821E-03  1189.05  16.200    PBC<MDA Ta182 
  1221.41       13.  83.15   1.92  8.608E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.28       64.  20.71   1.94  8.501E-03  1238.28  66.070  6.297E+00 Co56  
  1274.53        7.  91.47   1.96  8.280E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  1.335E+00 EU154 
  1313.00        5. 198.49   1.99  8.059E-03  1313.00  21.000    PBC<MDA TL210 
  1408.00       25.  43.54   2.06  7.560E-03  1408.00  21.005  8.747E+00 EU152 
  1460.70      162.   8.04   3.18  7.309E-03  1460.83  10.670  1.151E+02 K40   
  1596.21        6. 145.30   2.19  6.737E-03  1596.21  95.400    PBC<MDA La140 
  1764.05      117.   9.38   2.04  6.141E-03  1764.49  15.400  6.849E+01 BI214 
  1836.06       13.  27.74   2.33  5.919E-03  1836.06  99.200  1.230E+00 Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   265.23    66.48       356.        45. 1.063E+03   61.01   0.858  -      sD
   297.95    74.66       560.       386. 8.120E+03   10.04   0.867  -      sD
   307.94    77.15       653.       611. 1.249E+04    7.17   0.869  -      sD
   358.19    89.90       290.       122. 2.263E+03   21.75   0.883  -      sD
   837.20   209.27       187.       122. 3.033E+03   23.74   0.458  -      s 
  1009.75   252.53       120.        63. 1.835E+03   36.99   1.050  -      s 
  1337.60   334.56        35.        19. 6.942E+02   50.35   1.140  -      sD

                                 (Page 6 of 21)

Page 292 of 860



      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:29:08 PMPage  5
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183342.An1             
                                                                                 
   Channel   Energy Background  Net area  Eff*Area   Uncert   FWHM  Suspected   
  1482.70   370.76        21.        19. 7.678E+02   42.27   0.699  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.22    46.67       162.        86.     0.048    27.14   0.845 
 TH-227    200.12    50.14       726.       -31.    -0.017   123.01   0.840s
 AM-241    237.70    59.54       591.       -21.    -0.011   113.03   0.850s
 TH-234    252.71    63.29       373.        77.     0.043    37.30   0.854D
 Sn-126    256.68    64.28      1224.       -44.    -0.024   113.65   0.856 
 BA-133    323.52    80.99       691.       -36.    -0.020    72.15   0.874 
 Np-237    345.53    86.49      2181.         0.     0.000   159.50   0.880A
 EU-155    345.74    86.54      2013.       -42.    -0.023   153.29   0.880s
 Sn-126    347.33    86.94      1971.       -42.    -0.023   151.66   0.880 
 Sn-126    349.85    87.57      1930.       -16.    -0.009   399.23   0.881 
 Cd-109    351.73    88.04      1719.        42.     0.023   141.54   0.881s
 Nd-147    363.97    91.10      1761.        42.     0.023   142.70   0.885s
 TH-234    369.93    92.59       425.       117.     0.065    26.63   0.886D
 AC-228    372.97    93.35      1591.        41.     0.023   137.95   0.887s
 Gd-153    389.57    97.50      1591.       -39.    -0.022   146.09   0.892s
 Np-239    397.57    99.50      1399.       -38.    -0.021   140.38   0.894s
 Gd-153    412.38   103.20      1420.       -38.    -0.021   140.84   0.898s
 Np-239    414.38   103.70      1458.       -38.    -0.021   142.60   0.898s
 Np-239    424.10   106.13      1382.        37.     0.020   144.86   0.901s
 EU-152    486.70   121.78       422.         8.     0.005   350.20   0.918s
 CO-57     487.83   122.06       430.         0.     0.000  1000.00   0.918s
 EU-154    491.98   123.10       492.        -8.    -0.004   410.61   0.919s
 PA-234    525.63   131.51       134.        42.     0.023    46.68   0.932 
 HF-181    531.68   133.02      1099.       -38.    -0.021   123.18   0.930s
 CE-144    533.74   133.54      1061.       -38.    -0.021   120.98   0.930 
 HF-181    544.79   136.30      1093.       -39.    -0.021   122.38   0.933s
 CO-57     545.48   136.47       876.       -11.    -0.006   387.70   0.933s
 Tc-99m    561.63   140.51       818.        34.     0.019   120.00   0.938s
 U-235     574.73   143.79      1564.       -28.    -0.016   109.97   0.941s
 CE-141    581.35   145.44      1696.       -38.    -0.021   154.89   0.943s
 Ba-140    650.24   162.66       671.        34.     0.019   107.83   0.961s
 CE-139    663.01   165.85       570.        33.     0.018   103.68   0.965 
 Cf-251    706.00   176.60       341.       -27.    -0.015   129.39   0.976s

                                 (Page 7 of 21)

Page 293 of 860



      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:29:08 PMPage  6
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183342.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 U-235     742.49   185.72       345.       220.     0.122    17.19   0.986s
 TH-229    773.64   193.51       334.        14.     0.008   239.88   0.994s
 U-235     820.94   205.33       649.       -15.    -0.008   250.52   1.007s
 TH-229    843.01   210.85       731.       -32.    -0.018   119.11   1.012s
 Cf-251    907.62   227.00       257.       -14.    -0.008   220.97   1.029s
 TH-227    943.50   235.97      1391.        41.     0.023   128.73   1.039s
 PB-212    954.15   238.63       260.       605.     0.336     5.55   1.041D
 PB-214    967.61   242.00       215.       261.     0.145    10.09   1.045D
 EU-152    978.39   244.69      1473.        28.     0.015   195.93   1.048s
 TH-227   1024.59   256.24       475.       -30.    -0.017   105.34   1.060 
 Cd-113m  1054.43   263.70       315.        -3.    -0.002   794.82   1.067 
 TL-208   1109.38   277.44        81.        32.     0.018    49.95   1.272 
 Hg-203   1116.44   279.20       329.       -31.    -0.017    85.81   1.083s
 I-131    1136.83   284.30       198.       -13.    -0.007   204.39   1.089s
 PB-214   1180.44   295.20       198.       674.     0.374     6.24   1.459s
 TL-210   1183.64   296.00      1741.       -26.    -0.014   228.22   1.101s
 PB-212   1199.76   300.03      1660.       -18.    -0.010   323.74   1.105 
 PA-231   1199.92   300.07      1642.         0.     0.000  1000.00   1.105 
 PA-233   1200.36   300.18      1642.         0.     0.000  1000.00   1.105 
 PA-231   1210.24   302.65      1642.         0.     0.000  1000.00   1.107s
 BA-133   1211.05   302.85      1630.        12.     0.007   484.83   1.108s
 Ba-140   1219.04   304.85      1642.         0.     0.000  1000.00   1.110s
 BI-210M  1219.23   304.90      1642.         0.     0.000  1000.00   1.110s
 Ir-192   1233.41   308.44      1642.         0.     0.000  1000.00   1.113 
 PA-233   1247.69   312.01      1623.        19.     0.010   306.12   1.117s
 Ir-192   1265.61   316.49      1642.         0.     0.000  1000.00   1.122s
 CR-51    1279.99   320.08      1642.         0.     0.000  1000.00   1.125s
 La-140   1314.69   328.76       848.       -26.    -0.015   156.92   1.134 
 AC-228   1352.93   338.32       118.       132.     0.073    14.57   1.144D
 Cs-136   1361.93   340.57       539.        16.     0.009   206.05   1.146s
 HF-181   1382.97   345.83       148.        -3.    -0.002   796.06   1.151s
 PB-214   1407.39   351.93       209.       897.     0.498     4.05   1.157D
 BA-133   1423.66   356.00      1160.        23.     0.013   207.79   1.162s
 I-131    1457.59   364.48        92.        40.     0.022    49.54   1.170s
 BA-133   1535.03   383.84       289.         7.     0.004   362.91   1.189 
 Cf-249   1551.47   387.95       182.        19.     0.011   102.84   1.193s
 SB-125   1711.18   427.88       140.       -13.    -0.007   364.32   1.233s
 AG-108M  1735.43   433.94        88.        11.     0.006   169.67   1.239s
 SB-125   1853.15   463.37       179.        17.     0.009   116.97   1.268s
 Ir-192   1871.93   468.06       246.       -25.    -0.014    90.89   1.272s
 BE-7     1910.07   477.60       184.        18.     0.010   107.04   1.282s
 HF-181   1927.68   482.00       203.        12.     0.007   163.98   1.286s
 La-140   1947.77   487.02       155.        15.     0.008   119.94   1.291s
 RU-103   1987.91   497.05        35.        30.     0.017    44.22   1.301s
 RH-106   2047.15   511.86       102.        96.     0.053    18.15   2.565 
 Kr-85    2055.62   513.98       208.        -8.    -0.004   274.06   1.317s
 Nd-147   2123.70   531.00       100.       -14.    -0.008   151.54   1.333s
 Ba-140   2148.74   537.26       121.       -25.    -0.014    93.47   1.339 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:29:08 PMPage  7
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183342.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134   2252.65   563.24        91.       -10.    -0.006   128.26   1.364s
 CS-134   2276.99   569.32        58.        11.     0.006   102.45   1.369s
 PA-234   2277.59   569.47        65.         6.     0.003   194.37   1.370s
 BI-207   2278.51   569.70        73.         0.     0.000  1000.00   1.370s
 TL-208   2333.10   583.35        47.       236.     0.131     9.25   1.604s
 SB-125   2401.71   600.50       971.        21.     0.011   214.75   1.399s
 SB-124   2410.64   602.73       992.        21.     0.011   216.68   1.401s
 CS-134   2418.55   604.71      1013.        20.     0.011   222.89   1.403s
 BI-214   2436.96   609.31       165.       622.     0.346     4.96   1.407D
 RU-103   2440.91   610.30      1033.         0.     0.000  1000.00   1.408s
 AG-108M  2456.84   614.28      1022.        11.     0.006   394.51   1.412s
 PM-144   2471.96   618.06      1033.         0.     0.000  1000.00   1.415s
 RH-106   2487.38   621.92      1033.         0.     0.000  1000.00   1.419s
 SB-125   2543.28   635.89        63.        10.     0.006   114.64   1.432s
 I-131    2547.62   636.97        73.         4.     0.002   289.75   1.433s
 AG-110M  2630.77   657.76       186.       -26.    -0.014    77.55   1.452s
 CS-137   2646.36   661.66       210.       -26.    -0.015    80.40   1.455 
 PM-144   2785.90   696.54        66.        -7.    -0.004   183.38   1.487 
 NB-94    2810.25   702.63        56.         6.     0.003   267.71   1.493s
 AG-108M  2891.48   722.94       141.         7.     0.004   255.78   1.511s
 EU-154   2893.17   723.36       139.         7.     0.004   230.07   1.511s
 ZR-95    2896.52   724.20       146.         0.     0.000  1000.00   1.512s
 BI-212   2908.41   727.17        90.        16.     0.009    85.28   1.515s
 PM-146   2942.61   735.72        56.       -10.    -0.006   137.96   1.523s
 PM-146   2988.37   747.16        75.       -18.    -0.010    78.65   1.533s
 ZR-95    3026.65   756.73        37.        15.     0.008    89.29   1.541s
 AG-110M  3055.51   763.94       170.       -29.    -0.016    65.22   1.548s
 NB-95    3062.89   765.79       143.        23.     0.013    75.04   1.549s
 PA-234M  3065.38   766.41       105.        22.     0.012    70.50   1.550s
 EU-152   3115.41   778.92        47.       -13.    -0.007   117.81   1.561s
 BI-212   3141.41   785.42        56.         9.     0.005   179.51   1.567s
 CS-134   3183.22   795.87        76.        16.     0.009    79.20   1.576s
 TL-210   3198.14   799.60        93.        16.     0.009    86.37   1.579s
 CS-134   3207.54   801.95       121.        -2.    -0.001   698.68   1.581s
 CO-58    3242.84   810.78        93.        17.     0.009    85.88   1.589s
 La-140   3262.82   815.77       129.       -14.    -0.008   103.32   1.593s
 Cs-136   3273.74   818.50       102.        12.     0.006   127.35   1.596s
 MN-54    3339.13   834.85        56.        -6.    -0.003   228.86   1.610s
 Co-56    3386.82   846.77        51.         6.     0.003   271.48   1.620s
 TL-208   3442.00   860.56        55.        18.     0.010    91.41   1.632s
 EU-154   3492.66   873.23        41.        -4.    -0.002   355.46   1.643s
 PA-234   3521.86   880.53        62.        14.     0.008    83.66   1.649s
 PA-234   3532.70   883.24        76.         3.     0.002   421.28   1.652 
 AG-110M  3538.47   884.68        63.         7.     0.004   160.82   1.653s
 Sc-46    3556.86   889.28        89.        -8.    -0.005   167.22   1.657s
 Y-88     3591.90   898.04        65.       -21.    -0.012    47.03   1.664s
 AC-228   3644.37   911.16        15.       147.     0.082    10.47   2.009 
 AG-110M  3749.71   937.49        85.       -24.    -0.014    85.74   1.697s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:29:08 PMPage  8
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183342.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234   3783.82   946.02        50.        -9.    -0.005    23.51   1.704s
 EU-152   3856.18   964.11       201.       -16.    -0.009   129.29   1.719s
 AC-228   3874.22   968.62        13.       135.     0.075    11.43   2.150s
 EU-154   3985.06   996.33        92.        -8.    -0.004   184.03   1.746s
 PA-234M  4003.73  1001.00        99.         0.     0.000  1000.00   1.750s
 EU-154   4018.84  1004.77       114.       -13.    -0.007   118.03   1.753s
 Co-56    4151.10  1037.84        31.       -13.    -0.007    19.32   1.780s
 Cs-136   4192.02  1048.07        46.        -4.    -0.002   217.16   1.788s
 RH-106   4201.18  1050.36        39.        11.     0.006    83.08   1.790s
 BI-207   4254.38  1063.66        27.        11.     0.006   108.21   1.801s
 Ga-68    4309.34  1077.40        21.        13.     0.007    87.99   1.812 
 EU-152   4448.04  1112.07       242.         3.     0.002   661.82   1.839s
 ZN-65    4461.92  1115.55       245.         0.     0.000  1000.00   1.842s
 BI-214   4480.65  1120.23        19.       183.     0.102     9.47   1.951 
 Sc-46    4481.94  1120.55       245.         0.     0.000  1000.00   1.846 
 Ta-182   4484.94  1121.30       257.       -11.    -0.006   202.36   1.846 
 CO-60    4692.68  1173.24        53.       -19.    -0.011    88.82   1.886s
 Ta-182   4755.93  1189.05        27.         9.     0.005   129.95   1.899 
 Ta-182   4885.37  1221.41        21.        13.     0.007    83.15   1.923 
 Co-56    4952.84  1238.28        21.        64.     0.035    20.71   1.936 
 NA-22    5097.84  1274.53        17.         7.     0.004    91.47   1.963s
 EU-154   5097.88  1274.54        24.         0.     0.000  1000.00   1.963s
 FE-59    5166.10  1291.60        34.        -8.    -0.005   206.38   1.975s
 TL-210   5251.71  1313.00        17.         5.     0.003   198.49   1.991s
 AG-110M  5536.89  1384.30        34.        -7.    -0.004   150.60   2.042s
 EU-152   5631.70  1408.00        17.        25.     0.014    43.54   2.059s
 K-40     5842.49  1460.70         3.       162.     0.090     8.04   3.177s
 La-140   6384.49  1596.21        12.         6.     0.003   145.30   2.185s
 SB-124   6763.55  1690.98        18.        -5.    -0.003   249.07   2.245s
 BI-214   7055.78  1764.05         1.       117.     0.065     9.38   2.042 
 Co-56    7084.99  1771.35       118.         0.     0.000  1000.00   2.294s
 Y-88     7343.81  1836.06         0.        13.     0.007    27.74   2.332s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   4.8826E+00                                      5.31E+01             
                           477.60 4.883E+00 ?(  1.753E+01 1.07E+02 1.05E+01 G  
 
NA-22    C   4.6994E-01                                      9.50E+02             
                          1274.53 4.699E-01 ?(  1.472E+00 9.15E+01 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:29:08 PMPage  9
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183342.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
K-40     N   1.1507E+02                                      4.66E+11             
                          1460.83 1.151E+02 *(P 8.119E+00 8.04E+00 1.07E+01 G  
 
Sc-46    F  -3.9572E-01                                      8.38E+01             
                           889.28-3.957E-01 ?(  2.264E+00 1.67E+02 1.00E+02 G  
                          1120.55 0.000E+00 +   4.515E+00 1.00E+03 1.00E+02 G  
 
MN-54    C  -2.8143E-01                                      3.12E+02             
                           834.85-2.814E-01 ?(P 1.723E+00 2.29E+02 1.00E+02 G  
 
FE-59    F   1.1177E-03                                      4.45E+01             
                          1099.25 1.118E-03 %(P 2.794E+00 1.09E+05 5.65E+01 G  
                          1291.60-1.322E+00 + P 4.723E+00 2.06E+02 4.32E+01 G  
 
Co-56    C   2.6647E+00                                      7.73E+01             
                           846.77 2.629E-01 ?(  1.675E+00 2.71E+02 9.99E+01 G  
                          1238.28 6.297E+00  (  2.397E+00 2.07E+01 6.61E+01 G  
                          1037.84-5.008E+00 + P 1.124E+01 1.93E+01 1.41E+01 G  
                          1771.35 0.000E+00 -   3.128E+01 1.00E+03 1.55E+01  A 
 
CO-58    C   7.4316E-01                                      7.09E+01             
                           810.78 7.432E-01 ?(  2.137E+00 8.59E+01 9.95E+01 G  
 
CO-60    F   7.0635E-02                                      1.93E+03             
                          1332.50 7.063E-02 %(P 1.751E+00 1.11E+03 1.00E+02 G  
                          1173.24-1.204E+00 +   2.288E+00 8.88E+01 9.99E+01 G  
 
NB-94    I   2.4062E-01                                      7.41E+06             
                           702.63 2.406E-01 ?(  1.507E+00 2.68E+02 9.79E+01 G  
                           871.10 4.560E-02 % P 1.667E+00 1.03E+03 9.99E+01 G  
 
ZR-95    I   1.1672E+00                                      6.40E+01             
                           756.73 1.167E+00 ?(  2.401E+00 8.93E+01 5.45E+01 G  
                           724.20 0.000E+00 -   5.391E+00 1.00E+03 4.42E+01 G  
 
NB-95    I   9.9728E-01                                      6.40E+01             
                           765.79 9.973E-01 ?(  2.486E+00 7.50E+01 9.98E+01 G  
 
RU-103   I   9.5362E-01                                      3.93E+01             
                           497.05 9.536E-01 ?(P 9.650E-01 4.42E+01 9.09E+01 G  
                           610.30 0.000E+00 -   9.192E+01 1.00E+03 5.75E+00 GA 
 
RH-106   I   5.5517E+00                                      3.74E+02             
                           621.92 0.000E+00 ?(  5.412E+01 1.00E+03 9.93E+00 G  
                          1050.36 4.089E+01 ?(  1.143E+02 8.31E+01 1.56E+00 G  
                           511.86 1.418E+01     7.409E+00 1.82E+01 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:29:08 PMPage 10
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183342.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C   3.5080E-01                                      1.53E+05             
                           433.94 3.127E-01 &(  1.320E+00 1.70E+02 9.05E+01 G  
                           722.94 2.948E-01 ?(  2.576E+00 2.56E+02 9.08E+01 G  
                           614.28 4.458E-01 ?(  5.884E+00 3.95E+02 8.98E+01 G  
 
AG-110M  F   4.7550E-01                                      2.50E+02             
                           884.68 4.755E-01 ?(  2.631E+00 1.61E+02 7.27E+01 G  
                           657.76-1.007E+00 +   2.595E+00 7.75E+01 9.46E+01 G  
                           937.49-3.597E+00 +   6.753E+00 8.57E+01 3.44E+01 G  
                          1384.30-2.233E+00 & P 8.960E+00 1.51E+02 2.43E+01 G  
                           763.94-5.595E+00 +   1.205E+01 6.52E+01 2.23E+01 G  
 
SN-113   F  -1.0518E-01                                      1.15E+02             
                           391.69-1.052E-01 %(P 3.028E+00 1.69E+03 6.40E+01 G  
 
SB-124   F   7.2098E-01                                      6.02E+01             
                           602.73 7.210E-01 ?(  5.216E+00 2.17E+02 9.83E+01 G  
                          1690.98-9.510E-01 + P 4.114E+00 2.49E+02 4.78E+01 G  
                           722.79 1.713E-01 %   2.209E+01 3.74E+03 1.08E+01 G  
 
SB-125   I   1.7098E+00                                      1.01E+03             
                           427.88-1.141E+00  (P 4.971E+00 3.64E+02 2.96E+01 G  
                           600.50 3.948E+00 &(  2.831E+01 2.15E+02 1.79E+01 G  
                           635.89 3.231E+00 &(  1.260E+01 1.15E+02 1.13E+01 G  
                           463.37 4.309E+00 @(P 1.694E+01 1.17E+02 1.05E+01 G  
 
I-131    I   1.1670E+00                                      8.02E+00             
                           364.48 1.083E+00 &(  1.284E+00 4.95E+01 8.17E+01 G  
                           284.30-3.788E+00 -   1.989E+01 2.04E+02 6.14E+00 G  
                           636.97 2.121E+00 ?(P 2.132E+01 2.90E+02 7.17E+00 G  
 
Gd-153   F  -1.2963E+00                                      2.42E+02             
                            97.50-1.296E+00 ?(  6.293E+00 1.46E+02 3.00E+01 G  
                           103.20-1.727E+00 +   8.084E+00 1.41E+02 2.18E+01 G  
 
Ga-68    C   2.5716E+01                                      4.71E-02             
                          1077.40 2.572E+01 &(  4.948E+01 8.80E+01 3.30E+00 G  
 
Tc-99m   I   4.0908E-01                                      2.51E-01             
                           140.51 4.091E-01 ?(  1.633E+00 1.20E+02 8.93E+01 G  
 
BA-133   F   9.0553E-01                                      3.85E+03             
                           356.00 8.141E-01 ?(P 5.641E+00 2.08E+02 6.20E+01 G  
                           302.85 1.215E+00 ?(  1.966E+01 4.85E+02 1.83E+01 G  
                           383.84 1.725E+00     2.121E+01 3.63E+02 8.94E+00 GA 
                            80.99-1.149E+00 + P 4.028E+00 7.21E+01 3.41E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:29:08 PMPage 11
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183342.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-134   I   8.9524E-01                                      7.54E+02             
                           795.87 8.430E-01 ?(  2.229E+00 7.92E+01 8.55E+01 G  
                           604.71 7.147E-01 &(  5.318E+00 2.23E+02 9.76E+01 G  
                           569.32 2.332E+00 *(  8.098E+00 1.02E+02 1.54E+01 G  
                           801.95-1.138E+00 -   2.746E+01 6.99E+02 8.69E+00 G  
                           563.24-4.003E+00 & P 1.828E+01 1.28E+02 8.35E+00 G  
 
CS-137   I  -1.1486E+00                                      1.10E+04             
                           661.66-1.149E+00 &(  3.070E+00 8.04E+01 8.52E+01 G  
 
CE-139   F   4.7064E-01                                      1.38E+02             
                           165.85 4.706E-01 ?(  1.624E+00 1.04E+02 7.99E+01 G  
 
Ba-140   I  -1.2044E+00                                      1.28E+01             
                           537.26-3.130E+00 ?(  6.866E+00 9.35E+01 2.44E+01 G  
                           162.66 6.346E+00 ?(  2.277E+01 1.08E+02 6.22E+00 G  
                           304.85 0.000E+00 &   8.476E+01 1.00E+03 4.29E+00 G  
 
La-140   I   6.5495E-01                                      1.28E+01             
                          1596.21 5.187E-01 ?(  1.630E+00 1.45E+02 9.54E+01 G  
                           487.02 9.407E-01 *(P 3.799E+00 1.20E+02 4.55E+01 G  
                           328.76-2.638E+00 &   1.381E+01 1.57E+02 2.03E+01 G  
                           815.77-2.619E+00 + P 1.070E+01 1.03E+02 2.33E+01 G  
 
CE-141   I  -8.3216E-01                                      3.25E+01             
                           145.44-8.322E-01 &(  4.283E+00 1.55E+02 4.82E+01 G  
 
CE-144   I  -3.5253E+00                                      2.85E+02             
                           133.54-3.525E+00 ?(  1.418E+01 1.21E+02 1.11E+01 G  
 
PM-144   C  -2.6359E-01                                      3.63E+02             
                           696.54-2.636E-01 ?(P 1.593E+00 1.83E+02 9.90E+01 G  
                           618.06 0.000E+00 +   5.393E+00 1.00E+03 9.91E+01 G  
 
EU-152   F   1.4429E+00                                      4.94E+03             
                           121.78 2.888E-01 &(  3.411E+00 3.50E+02 2.86E+01 G  
                           344.29-4.226E-02 % P 8.947E+00 7.90E+03 2.65E+01 G  
                          1112.07 1.448E+00 ?(  3.265E+01 6.62E+02 1.36E+01 G  
                           778.92-4.212E+00 +   1.149E+01 1.18E+02 1.29E+01 G  
                           964.11-5.641E+00 +   2.454E+01 1.29E+02 1.46E+01 G  
                           244.69 5.785E+00 &(P 3.773E+01 1.96E+02 7.58E+00 G  
                          1408.00 8.747E+00     7.670E+00 4.35E+01 2.10E+01 GA 
 
EU-154   I   3.5951E-01                                      3.14E+03             
                           123.10-1.866E-01  (  2.581E+00 4.11E+02 4.08E+01 G  
                          1274.54 0.000E+00 +   4.869E+00 1.00E+03 3.52E+01 G  
                           723.36 1.461E+00 ?(  1.147E+01 2.30E+02 2.02E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:29:08 PMPage 12
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183342.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           873.23-1.554E+00 +   1.264E+01 3.55E+02 1.23E+01 G  
                          1004.77-3.953E+00 +   1.576E+01 1.18E+02 1.80E+01 G  
                           996.33-3.797E+00 +   2.394E+01 1.84E+02 1.06E+01 G  
 
EU-155   I  -2.1701E-01                                      1.81E+03             
                           105.31-2.170E-01 &(  8.636E+00 1.19E+03 2.12E+01 G  
                            86.54-1.426E+00 }   7.257E+00 1.53E+02 3.07E+01 G  
 
HF-181   F   4.3626E-01                                      4.24E+01             
                           482.00 4.363E-01 ?(  2.417E+00 1.64E+02 8.05E+01 G  
                           133.02-9.010E-01 +   3.689E+00 1.23E+02 4.33E+01 G  
                           345.83-4.210E-01 &   8.336E+00 7.96E+02 1.51E+01 G  
                           136.30-6.761E+00 +   2.750E+01 1.22E+02 5.85E+00 G  
 
Ta-182   F   9.9107E-01                                      1.14E+02             
                          1121.30-1.939E+00  (  1.325E+01 2.02E+02 3.49E+01 G  
                          1221.41 3.196E+00  (  5.793E+00 8.31E+01 2.70E+01 G  
                          1189.05 3.629E+00  (  1.041E+01 1.30E+02 1.62E+01 G  
 
Hg-203   F  -6.6163E-01                                      4.66E+01             
                           279.20-6.616E-01  (  1.887E+00 8.58E+01 8.15E+01 G  
 
TL-208   N   9.2689E+00                                      6.98E+02             
                           583.02 9.291E+00 @(P 1.368E+00 9.25E+00 8.45E+01 G  
                           277.28 8.974E+00  (  1.237E+01 5.00E+01 6.31E+00 G  
                           860.56 6.997E+00 - P 1.416E+01 9.14E+01 1.24E+01 G  
 
PM-146   C  -3.3015E-02                                      2.02E+03             
                           453.88-3.301E-02 %(P 2.074E+00 6.04E+03 6.50E+01 G  
                           747.16-2.176E+00 + P 5.247E+00 7.87E+01 3.40E+01 G  
                           735.72-1.846E+00 + P 6.841E+00 1.38E+02 2.25E+01 G  
 
Y-88     F   1.2300E+00                                      1.07E+02             
                          1836.06 1.230E+00 ?(  6.973E-01 2.77E+01 9.92E+01 G  
                           898.04-1.095E+00 - P 2.103E+00 4.70E+01 9.37E+01 G  
 
Cd-113m     -8.8575E+02                                      5.33E+03             
                           263.70-8.858E+02 &(  2.390E+04 7.95E+02 6.00E-03   K
 
Cd-109   F   1.1466E+01                                      4.53E+02             
                            88.04 1.147E+01 ?(  5.390E+01 1.42E+02 3.79E+00 G  
 
Cf-251   T  -1.9043E+00                                      3.28E+05             
                           176.60-1.904E+00 ?(  6.260E+00 1.29E+02 1.70E+01 G  
                           227.00-3.208E+00 +   1.816E+01 2.21E+02 6.30E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:29:08 PMPage 13
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183342.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cf-249   T   6.7253E-01                                      1.28E+05             
                           387.95 6.725E-01 ?(  2.318E+00 1.03E+02 6.60E+01 G  
                           333.44-3.516E-03 %   1.760E+01 1.49E+05 1.55E+01 G  
 
Sn-126      -6.1650E+00                                      3.65E+07             
                            87.57-4.347E-01 +   5.782E+00 3.99E+02 3.75E+01 GA 
                            64.28-6.165E+00  (  2.326E+01 1.14E+02 9.70E+00 G  
                            86.94-4.831E+00 +   2.433E+01 1.52E+02 9.04E+00 GA 
 
PB-210   N   4.5101E+01                                      8.14E+03             
                            46.54 4.510E+01  (P 3.269E+01 2.71E+01 4.25E+00 G  
 
PB-212   N   2.1559E+01                                      6.98E+02             
                           238.63 2.156E+01  (P 2.772E+00 5.55E+00 4.33E+01 G  
                           300.03-1.019E+01 -   1.099E+02 3.24E+02 3.28E+00 GA 
 
PB-214   N   5.1194E+01                                      5.84E+05             
                           351.93 5.119E+01  (P 4.004E+00 4.05E+00 3.76E+01 G  
                           295.09 6.444E+01 + P 6.540E+00 6.24E+00 1.93E+01 G  
                           242.00 5.474E+01     1.494E+01 1.01E+01 7.43E+00 GA 
 
BI-207   C   8.6269E-01                                      1.18E+04             
                          1063.66 8.627E-01 *(P 2.047E+00 1.08E+02 7.45E+01 G  
                           569.70 0.000E+00 &   1.419E+00 1.00E+03 9.77E+01 G  
 
BI-212   N   8.7987E+00                                      6.98E+02             
                           727.17 8.799E+00 ?(P 2.511E+01 8.53E+01 7.55E+00 G  
                           785.42 3.048E+01 ?   1.273E+02 1.80E+02 1.28E+00 GA 
 
U-235    N  -2.7274E+00                                      2.57E+11             
                           143.79-2.727E+00 &(P 1.798E+01 1.10E+02 1.10E+01 G  
                           205.33-4.075E+00 + P 3.295E+01 2.51E+02 5.01E+00 G  
                           163.38 4.576E-01 & P 2.867E+01 1.86E+03 5.08E+00 G  
                           185.72 5.086E+00 *   2.066E+00 1.72E+01 5.40E+01 GA 
 
BI-214   N   4.6739E+01                                      5.84E+05             
                           609.31 4.674E+01  (P 4.694E+00 4.96E+00 4.61E+01 G  
                          1120.29 7.236E+01 + P 9.071E+00 9.47E+00 1.51E+01 G  
                          1764.49 6.849E+01 + P 4.831E+00 9.38E+00 1.54E+01 G  
 
BI-210M  T  -1.2028E-02                                      1.10E+09             
                           265.83-1.203E-02 &(P 2.903E+00 1.53E+04 5.00E+01 G  
                           304.90 0.000E+00 &   1.299E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   2.4413E+01                                      2.10E+03             
                           911.07 2.510E+01  (  3.544E+00 1.05E+01 2.90E+01 G  
                           968.97 4.036E+01 +   5.912E+00 1.14E+01 1.75E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:29:08 PMPage 14
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183342.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           338.32 2.276E+01  (  9.226E+00 1.46E+01 1.20E+01 G  
                            93.35 7.516E+00 -   3.444E+01 1.38E+02 5.56E+00 XA 
 
TH-227   N  -6.9509E+00                                      7.95E+03             
                           256.24-6.951E+00  (  2.439E+01 1.05E+02 7.00E+00 G  
                           235.97 5.128E+00 +   2.193E+01 1.29E+02 1.23E+01 G  
                            50.14-7.656E+00 +   3.137E+01 1.23E+02 8.00E+00 G  
 
TH-229   N   4.2147E+00                                      2.68E+06             
                           193.51 4.215E+00 ?(  2.583E+01 2.40E+02 4.40E+00 G  
                           210.85-1.509E+01 +   5.982E+01 1.19E+02 2.99E+00 G  
 
TH-234   N   2.4062E+01                                      1.63E+12             
                            92.59 2.135E+01  (P 1.803E+01 2.66E+01 5.58E+00 G  
                            63.29 2.804E+01  (P 3.376E+01 3.73E+01 3.81E+00 G  
 
PA-233   C   1.0041E+00                                      7.82E+08             
                           312.01 1.004E+00 &(  1.024E+01 3.06E+02 3.60E+01 G  
                           300.18 0.000E+00 -   5.788E+01 1.00E+03 6.20E+00 G  
 
PA-234   N   2.1164E+00                                      1.63E+12             
                           131.29 2.332E+00  (  3.177E+00 4.67E+01 1.80E+01 G  
                           946.02-3.451E+00 - P 1.363E+01 2.35E+01 1.34E+01 G  
                           569.47 2.386E+00 &(  1.602E+01 1.94E+02 8.20E+00 G  
                           883.24 1.483E+00  (  2.174E+01 4.21E+02 9.60E+00 G  
                           880.53 1.124E+01 ?   3.154E+01 8.37E+01 6.00E+00 GA 
 
PA-234M  N   8.0828E+01                                      1.63E+12             
                          1001.00 0.000E+00 ?(  3.160E+02 1.00E+03 8.37E-01 G  
                           766.41 3.109E+02 &(  7.269E+02 7.05E+01 2.94E-01 G  
 
AM-241   T  -8.6148E-01                                      1.58E+05             
                            59.54-8.615E-01 ?(P 4.848E+00 1.13E+02 3.59E+01 G  
 
Cs-136   F   5.8019E-01                                      1.30E+01             
                           818.50 5.173E-01 &(  2.234E+00 1.27E+02 1.00E+02 G  
                          1048.07-3.160E-01 -   2.398E+00 2.17E+02 8.00E+01 G  
                           340.57 7.143E-01 ?(  4.935E+00 2.06E+02 4.69E+01 G  
 
Np-239   T   1.5845E+00                                      2.36E+00             
                           103.70-1.569E+00 &   7.435E+00 1.43E+02 2.40E+01 X  
                           106.13 1.585E+00 ?(  7.631E+00 1.45E+02 2.27E+01 G  
                            99.50-2.518E+00 +   1.175E+01 1.40E+02 1.50E+01 X  
 
Nd-147      -3.2245E+00                                      1.11E+01             
                           531.00-3.224E+00 ?(  1.162E+01 1.52E+02 1.30E+01 G  
                            91.10 1.517E+00 +   7.188E+00 1.43E+02 2.83E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:29:08 PMPage 15
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183342.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-210   N   7.3314E-01                                      5.84E+05             
                           799.60 7.331E-01 &(  2.120E+00 8.64E+01 9.90E+01 G  
                           296.00-6.082E-01 -   4.620E+00 2.28E+02 7.90E+01 G  
                          1313.00 1.641E+00 &   7.197E+00 1.98E+02 2.10E+01 GA 
 
Kr-85    I  -5.1992E+01                                      3.92E+03             
                           513.98-5.199E+01 ?(  4.841E+02 2.74E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       726.       -31.    -0.017   123.01  -7.656E+00   
 AM-241      59.54       591.       -21.    -0.011   113.03  -8.615E-01  P
 Sn-126      64.28      1224.       -44.    -0.024   113.65  -6.165E+00   
 EU-155      86.54      2013.       -42.    -0.023   153.29  -1.426E+00   
 Sn-126      86.94      1971.       -42.    -0.023   151.66  -4.831E+00   
 Sn-126      87.57      1930.       -16.    -0.009   399.23  -4.347E-01   
 Nd-147      91.10      1761.        42.     0.023   142.70   1.517E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:29:08 PMPage 16
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183342.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Gd-153      97.50      1591.       -39.    -0.022   146.09  -1.296E+00   
 Np-239      99.50      1399.       -38.    -0.021   140.38  -2.518E+00   
 Gd-153     103.20      1420.       -38.    -0.021   140.84  -1.727E+00   
 Np-239     103.70      1458.       -38.    -0.021   142.60  -1.569E+00   
 Np-239     106.13      1382.        37.     0.020   144.86   1.585E+00   
 EU-152     121.78       422.         8.     0.005   350.20   2.888E-01   
 EU-154     123.10       492.        -8.    -0.004   410.61  -1.866E-01   
 HF-181     133.02      1099.       -38.    -0.021   123.18  -9.010E-01   
 CE-144     133.54      1061.       -38.    -0.021   120.98  -3.525E+00   
 HF-181     136.30      1093.       -39.    -0.021   122.38  -6.761E+00   
 CO-57      136.47       876.       -11.    -0.006   387.70  -1.041E+00   
 Tc-99m     140.51       818.        34.     0.019   120.00   4.091E-01   
 U-235      143.79      1564.       -28.    -0.016   109.97  -2.727E+00  P
 CE-141     145.44      1696.       -38.    -0.021   154.89  -8.322E-01   
 Ba-140     162.66       671.        34.     0.019   107.83   6.346E+00   
 CE-139     165.85       570.        33.     0.018   103.68   4.706E-01   
 Cf-251     176.60       341.       -27.    -0.015   129.39  -1.904E+00   
 U-235      185.72       345.       220.     0.122    17.19   5.086E+00   
 TH-229     193.51       334.        14.     0.008   239.88   4.215E+00   
 U-235      205.33       649.       -15.    -0.008   250.52  -4.075E+00  P
 TH-229     210.85       731.       -32.    -0.018   119.11  -1.509E+01   
 Cf-251     227.00       257.       -14.    -0.008   220.97  -3.208E+00   
 TH-227     235.97      1391.        41.     0.023   128.73   5.128E+00   
 EU-152     244.69      1473.        28.     0.015   195.93   5.785E+00  P
 TH-227     256.24       475.       -30.    -0.017   105.34  -6.951E+00   
 Cd-113m    263.70       315.        -3.    -0.002   794.82  -8.858E+02   
 Hg-203     279.20       329.       -31.    -0.017    85.81  -6.616E-01   
 I-131      284.30       198.       -13.    -0.007   204.39  -3.788E+00   
 TL-210     296.00      1741.       -26.    -0.014   228.22  -6.082E-01   
 La-140     328.76       848.       -26.    -0.015   156.92  -2.638E+00   
 Cs-136     340.57       539.        16.     0.009   206.05   7.143E-01   
 HF-181     345.83       148.        -3.    -0.002   796.06  -4.210E-01   
 I-131      364.48        92.        40.     0.022    49.54   1.083E+00   
 Cf-249     387.95       182.        19.     0.011   102.84   6.725E-01   
 SB-125     427.88       140.       -13.    -0.007   364.32  -1.141E+00  P
 SB-125     463.37       179.        17.     0.009   116.97   4.309E+00  P
 Ir-192     468.06       246.       -25.    -0.014    90.89  -1.328E+00   
 BE-7       477.60       184.        18.     0.010   107.04   4.883E+00   
 HF-181     482.00       203.        12.     0.007   163.98   4.363E-01   
 La-140     487.02       155.        15.     0.008   119.94   9.407E-01  P
 RU-103     497.05        35.        30.     0.017    44.22   9.536E-01  P
 RH-106     511.86       102.        96.     0.053    18.15   1.418E+01   
 Kr-85      513.98       208.        -8.    -0.004   274.06  -5.199E+01   
 Nd-147     531.00       100.       -14.    -0.008   151.54  -3.224E+00   
 Ba-140     537.26       121.       -25.    -0.014    93.47  -3.130E+00   
 CS-134     563.24        91.       -10.    -0.006   128.26  -4.003E+00  P
 CS-134     569.32        58.        11.     0.006   102.45   2.332E+00   
 SB-125     600.50       971.        21.     0.011   214.75   3.948E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:29:08 PMPage 17
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183342.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-124     602.73       992.        21.     0.011   216.68   7.210E-01   
 CS-134     604.71      1013.        20.     0.011   222.89   7.147E-01   
 SB-125     635.89        63.        10.     0.006   114.64   3.231E+00   
 I-131      636.97        73.         4.     0.002   289.75   2.121E+00  P
 AG-110M    657.76       186.       -26.    -0.014    77.55  -1.007E+00   
 CS-137     661.66       210.       -26.    -0.015    80.40  -1.149E+00   
 PM-144     696.54        66.        -7.    -0.004   183.38  -2.636E-01  P
 NB-94      702.63        56.         6.     0.003   267.71   2.406E-01   
 EU-154     723.36       139.         7.     0.004   230.07   1.461E+00   
 PM-146     735.72        56.       -10.    -0.006   137.96  -1.846E+00  P
 PM-146     747.16        75.       -18.    -0.010    78.65  -2.176E+00  P
 ZR-95      756.73        37.        15.     0.008    89.29   1.167E+00   
 AG-110M    763.94       170.       -29.    -0.016    65.22  -5.595E+00   
 NB-95      765.79       143.        23.     0.013    75.04   9.973E-01   
 PA-234M    766.41       105.        22.     0.012    70.50   3.109E+02   
 EU-152     778.92        47.       -13.    -0.007   117.81  -4.212E+00   
 CS-134     795.87        76.        16.     0.009    79.20   8.430E-01   
 TL-210     799.60        93.        16.     0.009    86.37   7.331E-01   
 CS-134     801.95       121.        -2.    -0.001   698.68  -1.138E+00   
 CO-58      810.78        93.        17.     0.009    85.88   7.432E-01   
 La-140     815.77       129.       -14.    -0.008   103.32  -2.619E+00  P
 Cs-136     818.50       102.        12.     0.006   127.35   5.173E-01   
 MN-54      834.85        56.        -6.    -0.003   228.86  -2.814E-01  P
 EU-154     873.23        41.        -4.    -0.002   355.46  -1.554E+00   
 AG-110M    884.68        63.         7.     0.004   160.82   4.755E-01   
 Sc-46      889.28        89.        -8.    -0.005   167.22  -3.957E-01   
 AG-110M    937.49        85.       -24.    -0.014    85.74  -3.597E+00   
 EU-152     964.11       201.       -16.    -0.009   129.29  -5.641E+00   
 EU-154     996.33        92.        -8.    -0.004   184.03  -3.797E+00   
 EU-154    1004.77       114.       -13.    -0.007   118.03  -3.953E+00   
 Cs-136    1048.07        46.        -4.    -0.002   217.16  -3.160E-01   
 RH-106    1050.36        39.        11.     0.006    83.08   4.089E+01   
 BI-207    1063.66        27.        11.     0.006   108.21   8.627E-01  P
 Ga-68     1077.40        21.        13.     0.007    87.99   2.572E+01   
 EU-152    1112.07       242.         3.     0.002   661.82   1.448E+00   
 Ta-182    1121.30       257.       -11.    -0.006   202.36  -1.939E+00   
 CO-60     1173.24        53.       -19.    -0.011    88.82  -1.204E+00   
 Ta-182    1189.05        27.         9.     0.005   129.95   3.629E+00   
 Ta-182    1221.41        21.        13.     0.007    83.15   3.196E+00   
 NA-22     1274.53        17.         7.     0.004    91.47   4.699E-01   
 FE-59     1291.60        34.        -8.    -0.005   206.38  -1.322E+00  P
 TL-210    1313.00        17.         5.     0.003   198.49   1.641E+00   
 AG-110M   1384.30        34.        -7.    -0.004   150.60  -2.233E+00  P
 EU-152    1408.00        17.        25.     0.014    43.54   8.747E+00   
 La-140    1596.21        12.         6.     0.003   145.30   5.187E-01   
 SB-124    1690.98        18.        -5.    -0.003   249.07  -9.510E-01  P
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:29:08 PMPage 18
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183342.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    4.8826E+00    4.8826E+00    1.070E+02%                1.75E+01
 NA-22  #A    4.6993E-01    4.6994E-01    9.147E+01%                1.47E+00
 K-40   #     1.1507E+02    1.1507E+02    8.045E+00%                8.12E+00
 Sc-46  #A   -3.9572E-01   -3.9572E-01    1.672E+02%                2.26E+00
 CR-51  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.81E+01
 MN-54  #A   -2.8143E-01   -2.8143E-01    2.289E+02%                1.72E+00
 FE-59  #A    1.1176E-03    1.1177E-03    1.093E+05%                2.79E+00
 Co-56  #C    2.6647E+00    2.6647E+00    2.071E+01%                1.67E+00
 CO-57  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.15E+00
 CO-58  #A    7.4315E-01    7.4316E-01    8.588E+01%                2.14E+00
 CO-60  #A    7.0635E-02    7.0635E-02    1.112E+03%                1.75E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                8.89E+00
 NB-94  #A    2.4062E-01    2.4062E-01    2.677E+02%                1.51E+00
 ZR-95  #A    1.1672E+00    1.1672E+00    8.929E+01%                2.40E+00
 NB-95  #A    9.9727E-01    9.9728E-01    7.504E+01%                2.49E+00
 RU-103 #A    9.5362E-01    9.5362E-01    4.422E+01%                9.65E-01
 RH-106 #A    5.5517E+00    5.5517E+00    8.308E+01%                5.41E+01
 AG-108M#A    3.5080E-01    3.5080E-01    1.666E+02%                1.32E+00
 AG-110M#A    4.7550E-01    4.7550E-01    1.608E+02%                2.63E+00
 SN-113 #A   -1.0518E-01   -1.0518E-01    1.693E+03%                3.03E+00
 SB-124 #A    7.2097E-01    7.2098E-01    2.167E+02%                5.22E+00
 SB-125 #A    1.7098E+00    1.7098E+00    1.134E+02%                4.97E+00
 I-131  #A    1.1669E+00    1.1670E+00    4.954E+01%                1.28E+00
 Gd-153 #A   -1.2963E+00   -1.2963E+00    1.461E+02%                6.29E+00
 Ga-68  #A    2.5537E+01    2.5716E+01    8.799E+01%                4.95E+01
 Tc-99m #A    4.0854E-01    4.0908E-01    1.200E+02%                1.63E+00
 BA-133  A    9.0553E-01    9.0553E-01    2.078E+02%                5.64E+00
 CS-134 #A    8.9524E-01    8.9524E-01    7.920E+01%                2.23E+00
 CS-137 #A   -1.1486E+00   -1.1486E+00    8.040E+01%                3.07E+00
 CE-139 #A    4.7064E-01    4.7064E-01    1.037E+02%                1.62E+00
 Ba-140 #A   -1.2044E+00   -1.2044E+00    7.135E+01%                6.87E+00
 La-140 #A    6.5494E-01    6.5495E-01    9.420E+01%                1.63E+00
 CE-141 #A   -8.3216E-01   -8.3216E-01    1.549E+02%                4.28E+00
 CE-144 #A   -3.5253E+00   -3.5253E+00    1.210E+02%                1.42E+01
 PM-144 #A   -2.6359E-01   -2.6359E-01    1.834E+02%                1.59E+00
 EU-152 #A    1.4429E+00    1.4429E+00    1.959E+02%                3.41E+00
 EU-154 #A    3.5951E-01    3.5951E-01    2.301E+02%                2.58E+00
 EU-155 #A   -2.1701E-01   -2.1701E-01    1.191E+03%                8.64E+00
 HF-181 #A    4.3626E-01    4.3626E-01    1.640E+02%                2.42E+00
 Ta-182 #A    9.9107E-01    9.9107E-01    8.315E+01%                1.33E+01
 Hg-203 #A   -6.6162E-01   -6.6163E-01    8.581E+01%                1.89E+00
 TL-208       9.2689E+00    9.2689E+00    9.247E+00%                1.37E+00
 PM-146 #A   -3.3015E-02   -3.3015E-02    6.038E+03%                2.07E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:29:08 PMPage 19
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183342.An1             
                                                                                 
 Y-88   #     1.2300E+00    1.2300E+00    2.774E+01%                6.97E-01
 Cd-113m#A   -8.8575E+02   -8.8575E+02    7.948E+02%                2.39E+04
 Cd-109 #A    1.1466E+01    1.1466E+01    1.415E+02%                5.39E+01
 Cf-251 #A   -1.9043E+00   -1.9043E+00    1.294E+02%                6.26E+00
 Cf-249 #A    6.7253E-01    6.7253E-01    1.028E+02%                2.32E+00
 Sn-126 #A   -6.1650E+00   -6.1650E+00    1.137E+02%                2.33E+01
 PB-210       4.5101E+01    4.5101E+01    2.714E+01%                3.27E+01
 PB-212 #     2.1559E+01    2.1559E+01    5.546E+00%                2.77E+00
 PB-214 #     5.1194E+01    5.1194E+01    4.045E+00%                4.00E+00
 BI-207 #A    8.6269E-01    8.6269E-01    1.082E+02%                2.05E+00
 BI-212 #A    8.7987E+00    8.7987E+00    8.528E+01%                2.51E+01
 U-235  #A   -2.7274E+00   -2.7274E+00    1.100E+02%                1.80E+01
 BI-214       4.6739E+01    4.6739E+01    4.960E+00%                4.69E+00
 BI-210M#A   -1.2028E-02   -1.2028E-02    1.532E+04%                2.90E+00
 AC-228       2.4413E+01    2.4413E+01    8.972E+00%                3.54E+00
 TH-227 #A   -6.9509E+00   -6.9509E+00    1.053E+02%                2.44E+01
 TH-229 #A    4.2147E+00    4.2147E+00    2.399E+02%                2.58E+01
 TH-234 #     2.4062E+01    2.4062E+01    2.292E+01%                1.80E+01
 PA-231 #A    0.0000E+00    0.0000E+00    7.071E+02%                1.25E+02
 PA-233 #A    1.0041E+00    1.0041E+00    3.061E+02%                1.02E+01
 PA-234  A    2.1164E+00    2.1164E+00    4.668E+01%                3.18E+00
 PA-234M#A    8.0828E+01    8.0828E+01    7.050E+01%                3.16E+02
 AM-241 #A   -8.6148E-01   -8.6148E-01    1.130E+02%                4.85E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.77E+01
 Ir-192 #A    0.0000E+00    0.0000E+00    7.071E+02%                4.31E+00
 Cs-136 #A    5.8018E-01    5.8019E-01    1.211E+02%                2.23E+00
 Np-239 #A    1.5843E+00    1.5845E+00    1.449E+02%                7.63E+00
 Nd-147 #A   -3.2244E+00   -3.2245E+00    1.515E+02%                1.16E+01
 TL-210 #A    7.3314E-01    7.3314E-01    8.637E+01%                2.12E+00
 Kr-85  #A   -5.1992E+01   -5.1992E+01    2.741E+02%                4.84E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.1 keV)     3.395E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.1 keV) 3.3952274E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 8_Gamma_20184234 
-----------------------------------------------------------------------------                      
   Sample Description: 402938_Gamma_160-31847-A-237-B 
             Detector: Detector # 8       
             Batch ID: 402938                 
    Work Order Number: Gamma   
           Lot Number: 160-31847-A-237-B
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2018 16:59       Live Time: 1800   sec
     Acquisition Time: 12/18/2018 17:00:01    Real Time: 1852   sec
        Analysis Time: 12/18/2018 17:31       Dead Time: 2.82   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 8_Soil_TunaCan.Clb
  Efficiency Cal Desc: 8_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 10:35
      Energy Cal Date: 2/28/2012 10:34                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 8_2018-11-22_1539.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       1.723E+01          102.2     1.762E+01    1.764E+01    5.842E+01
NA-22     -1.736E+00           96.9     1.682E+00    1.684E+00    5.622E+00
K-40       1.969E+02           13.5     2.659E+01    2.843E+01    4.520E+01
Sc-46      2.433E+00           85.5     2.080E+00    2.084E+00    6.899E+00
CR-51     -1.921E+01          220.3     4.232E+01    4.233E+01    1.399E+02
MN-54     -2.624E+00           85.7     2.248E+00    2.252E+00    5.018E+00
FE-59     -5.084E+00           83.3     4.236E+00    4.243E+00    9.156E+00
Co-56      2.214E+00           85.9     1.901E+00    1.905E+00    4.259E+00
CO-57      1.698E+00           76.2     1.295E+00    1.298E+00    4.274E+00
CO-58     -2.385E+00           83.5     1.991E+00    1.994E+00    6.598E+00
CO-60     -8.436E-01          258.1     2.177E+00    2.177E+00    4.913E+00
ZN-65      4.261E+00          220.2     9.382E+00    9.384E+00    3.119E+01
NB-94      5.197E+00           34.5     1.795E+00    1.815E+00    3.916E+00
ZR-95     -3.240E+00          113.8     3.685E+00    3.689E+00    8.260E+00
NB-95      0.000E+00         1.#INF     6.413E-01    6.413E-01    9.007E+00
RU-103     2.883E+00           37.4     1.078E+00    1.088E+00    2.598E+00
RH-106     3.724E+00           68.4     2.547E+00    2.554E+00    2.114E+02
AG-108M   -1.222E+00          164.3     2.008E+00    2.009E+00    4.657E+00
AG-110M    3.004E+00           74.5     2.237E+00    2.242E+00    8.903E+00
SN-113     2.828E+00          102.9     2.910E+00    2.914E+00    9.640E+00
SB-124     3.380E+00           76.7     2.594E+00    2.600E+00    1.814E+01
SB-125     1.597E+01           32.8     5.238E+00    5.301E+00    1.163E+01
I-131      2.422E-01          774.0     1.875E+00    1.875E+00    4.551E+00
Gd-153    -5.626E+00          243.5     1.370E+01    1.370E+01    4.524E+01
Ga-68     -2.474E+00         3149.3     7.792E+01    7.792E+01    1.718E+02
Tc-99m    -1.840E+00          138.0     2.541E+00    2.543E+00    8.396E+00
BA-133    -3.031E+00          242.0     7.335E+00    7.336E+00    2.426E+01
CS-134    -3.280E+00           79.5     2.608E+00    2.613E+00    8.631E+00
CS-137     1.753E+00          133.1     2.334E+00    2.336E+00    7.770E+00
CE-139    -2.146E+00           90.4     1.940E+00    1.951E+00    6.409E+00
Ba-140     1.587E+00          442.7     7.025E+00    7.025E+00    1.643E+01
La-140     4.860E+00           51.8     2.520E+00    2.533E+00    5.089E+00
CE-141     3.356E+00          136.1     4.567E+00    4.570E+00    1.509E+01
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CE-144    -3.334E+00          588.0     1.961E+01    1.961E+01    6.491E+01
PM-144     1.865E+00           91.3     1.703E+00    1.706E+00    3.815E+00
EU-152     1.586E+00           89.6     1.422E+00    1.424E+00    1.531E+01
EU-154     4.099E+00           57.9     2.372E+00    2.382E+00    9.572E+00
EU-155    -7.931E+00           68.0     5.394E+00    5.412E+00    6.185E+01
HF-181     2.274E+00          103.9     2.362E+00    2.365E+00    7.833E+00
Ta-182     5.730E+00          239.0     1.370E+01    1.370E+01    4.555E+01
Hg-203    -2.332E+00           80.7     1.882E+00    1.887E+00    6.220E+00
TL-208     5.682E+00           22.3     1.266E+00    1.300E+00    3.229E+00
PM-146     1.522E+00          119.9     1.825E+00    1.827E+00    6.082E+00
Y-88       2.429E+00           79.5     1.930E+00    1.935E+00    3.995E+00
Cd-113m   -2.973E+04          110.4     3.281E+04    3.287E+04    1.086E+05
Cd-109     4.611E+01          215.1     9.919E+01    9.923E+01    3.276E+02
Cf-251     3.054E+00          301.1     9.195E+00    9.199E+00    2.312E+01
Cf-249     2.701E+00           93.4     2.523E+00    2.527E+00    8.356E+00
Sn-126    -2.381E+01          125.3     2.983E+01    2.986E+01    9.855E+01
PB-210     6.231E+02           10.3     6.433E+01    7.401E+01    1.441E+02
PB-212     2.698E+01            9.2     2.483E+00    3.035E+00    7.423E+00
PB-214     8.611E+02            0.8     7.016E+00    4.529E+01    8.635E+00
BI-207    -3.744E+00           84.3     3.156E+00    3.161E+00    6.821E+00
BI-212    -3.169E+01           73.1     2.316E+01    2.322E+01    7.936E+01
U-235      6.543E+01           17.5     1.142E+01    1.190E+01    2.779E+01
BI-214     8.276E+02            1.1     9.038E+00    4.394E+01    7.325E+00
BI-210M   -3.569E+00           89.5     3.193E+00    3.200E+00    1.255E+01
AC-228     3.230E+01           14.7     4.740E+00    5.019E+00    1.252E+01
TH-227    -2.719E+01           81.5     2.216E+01    2.222E+01    6.267E+01
TH-229     3.801E+01           90.6     3.445E+01    3.458E+01    9.172E+01
TH-234     5.596E+02            3.8     2.104E+01    3.762E+01    5.829E+01
PA-231    -6.193E+01          228.9     1.417E+02    1.418E+02    4.688E+02
PA-233    -5.105E+00          224.2     1.145E+01    1.145E+01    3.785E+01
PA-234    -2.556E+00          103.4     2.644E+00    2.647E+00    4.009E+01
PA-234M    1.373E+03           17.9     2.458E+02    2.554E+02    4.535E+02
AM-241     9.530E+00           40.5     3.863E+00    3.894E+00    1.265E+01
Np-237    -1.334E+01          244.1     3.257E+01    3.258E+01    1.075E+02
Ir-192    -1.458E+00          327.3     4.773E+00    4.774E+00    1.579E+01
Cs-136    -1.244E+00          168.5     2.096E+00    2.098E+00    7.003E+00
Np-239    -7.406E+00          238.6     1.767E+01    1.767E+01    5.834E+01
Nd-147    -1.612E+01           90.3     1.456E+01    1.459E+01    3.366E+01
TL-210     2.208E+00           80.8     1.784E+00    1.789E+00    5.915E+00
Kr-85     -4.276E+02           90.5     3.872E+02    3.879E+02    1.283E+03
-----------------------------------------------------------------------------
Total      4.769E+03

      Analyst: Joey Sausto
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:31:09 PMPage  1
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184234.An1             
                                                                                 
 Sample description                                             
      402938_Gamma_160-31847-A-237-B                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det8\8_Gamma_20184234.An1

 Acquisition information
        Start time:                 12/18/2018 5:00:01 PM
        Live time:               1800
        Real time:               1852
        Dead time:                  2.82 %
        Detector ID:                    8

 Detector system                                                
      Ge 8 SN/174                                                     
                                                                      

 Calibration
        Filename:                   8_Soil_TunaCan.Clb
      8_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:34:41 AM
             Zero offset:           0.052 keV
             Gain:                  0.250 keV/channel
             Quadratic:             5.282E-10 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 10:35:20 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.39 %
             Log(Eff):             -1.098764E-01 + (-4.958544E-01*Log(E) ) + 
                                    ( -2.572270E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.71 %
             Log(Eff):             -2.525301E+01 + ( 9.398253E+00*Log(E) ) + 
                                    ( -1.000034E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.55keV )
        Stop channel:            8000 (  1999.97keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:31:09 PMPage  2
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184234.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2018 4:59:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       8_2018-11-22_1539.PBC
                                                 11/22/2018 3:39:45 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   51 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1272

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.54      956.  10.32   0.80  2.006E-02    46.54   4.250  6.231E+02 PB210 
    53.26      468.  18.47   0.97  2.483E-02
    59.55      177.  40.53   1.02  2.881E-02    59.54  35.900    PBC<MDA AM241 
    63.31     1493.   5.93   1.03  3.093E-02    63.29   3.810  7.039E+02 TH234 
                                                64.28   9.700  2.718E+02 Sn126 
    67.63      293.  26.15   1.03  3.312E-02
    74.75     3624.   2.87   1.03  3.616E-02
    77.12     6410.   1.75   1.04  3.700E-02
    79.32      537.  17.68   1.04  3.771E-02
    81.04      507.  16.09   1.04  3.823E-02    80.99  34.060    PBC<MDA BA133 
    83.78      898.   9.14   1.04  3.896E-02
    87.18     2004.   4.21   1.04  3.975E-02    86.49  13.100  2.147E+02 Np237 
                                                86.54  30.700  9.158E+01 EU155 
                                                86.94   9.040  3.103E+02 Sn126 
                                                87.57  37.500  7.456E+01 Sn126 
                                                88.04   3.790  7.360E+02 Cd109 
    89.82      850.   9.14   1.05  4.026E-02
    91.10      126. 215.00   1.05  4.048E-02    91.10  28.300    PBC<MDA Nd147 
    92.75     2240.   3.86   1.05  4.074E-02    92.59   5.584  5.474E+02 TH234 
                                                93.35   5.561  5.482E+02 AC228 
   122.06      108.  76.23   1.07  4.146E-02   121.78  28.580  5.084E+00 EU152 
                                               122.06  85.600  1.698E+00 CO57  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:31:09 PMPage  3
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184234.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   123.10       35. 248.41   1.07  4.138E-02   123.10  40.790    PBC<MDA EU154 
   144.10      507.  17.27   1.40  3.894E-02   143.79  10.960  6.524E+01 U235  
   145.44      113. 136.07   1.09  3.874E-02   145.44  48.200    PBC<MDA CE141 
   153.99      275.  33.50   0.82  3.740E-02
   163.60      216.  35.74   1.26  3.580E-02   163.38   5.080  6.584E+01 U235  
   176.60       32. 301.09   1.11  3.460E-02   176.60  17.000    PBC<MDA Cf251 
   186.05     3301.   4.03   1.18  3.325E-02   185.72  54.000  1.020E+02 U235  
   193.51      100.  93.96   1.13  3.226E-02   193.51   4.400    PBC<MDA TH229 
   210.85       60. 155.03   1.14  3.020E-02   210.85   2.990    PBC<MDA TH229 
   227.00       67. 127.43   1.15  2.853E-02   227.00   6.300    PBC<MDA Cf251 
   236.25      321.  16.17   1.16  2.766E-02   235.97  12.300  5.232E+01 TH227 
   238.51      563.   9.54   1.16  2.745E-02   238.63  43.300  2.633E+01 PB212 
   242.01     3270.   2.22   1.16  2.714E-02   242.00   7.430  9.008E+02 PB214 
   269.46      243.  18.22   1.18  2.497E-02
   271.43      198.  23.44   1.18  2.483E-02
   290.81       68.  53.29   1.20  2.351E-02
   295.24     7046.   1.31   1.20  2.323E-02   295.09  19.300  8.728E+02 PB214 
                                               296.00  79.000  2.137E+02 TL210 
   309.75       57.  44.15   0.49  2.237E-02
   338.13      165.  30.20   0.84  2.086E-02   338.32  12.010  3.667E+01 AC228 
   351.91    11333.   1.07   1.14  2.021E-02   351.93  37.600  8.286E+02 PB214 
   364.48        7. 774.03   1.25  1.965E-02   364.48  81.700    PBC<MDA I131  
   383.84       60.  93.94   1.27  1.885E-02   383.84   8.940    PBC<MDA BA133 
   387.95       60.  93.41   1.27  1.869E-02   387.95  66.000    PBC<MDA Cf249 
   391.69       60. 102.91   1.27  1.855E-02   391.69  64.000    PBC<MDA SN113 
   428.07      144.  32.79   1.78  1.728E-02   427.88  29.600  1.565E+01 SB125 
   455.00       49.  45.24   0.50  1.644E-02   453.88  65.000  2.543E+00 PM146 
   462.09       52.  92.17   1.32  1.620E-02   463.37  10.470    PBC<MDA SB125 
   477.60       52. 102.24   1.33  1.580E-02   477.60  10.520    PBC<MDA BE7   
   482.00       52. 103.88   1.34  1.569E-02   482.00  80.500    PBC<MDA HF181 
   487.02        6. 845.92   1.34  1.555E-02   487.02  45.500    PBC<MDA La140 
   496.78       72.  37.29   0.44  1.530E-02   497.05  90.900  2.883E+00 RU103 
   511.86      189.  21.00   2.61  1.494E-02   511.86  20.000  3.515E+01 RH106 
   537.26       10. 442.72   1.37  1.436E-02   537.26  24.390    PBC<MDA Ba140 
   569.47       21. 148.90   1.40  1.369E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.038E+01 PA234 
                                               569.70  97.740  8.712E-01 BI207 
   583.31      116.  22.28   1.27  1.342E-02   583.02  84.500  5.682E+00 TL208 
   601.18       17. 760.28   1.42  1.310E-02   600.50  17.860    PBC<MDA SB125 
   602.73       29. 433.37   1.42  1.306E-02   602.73  98.260    PBC<MDA SB124 
   604.71       29. 433.75   1.42  1.303E-02   604.71  97.620    PBC<MDA CS134 
   609.22     8476.   1.22   1.32  1.295E-02   609.31  46.090  7.893E+02 BI214 
                                               610.30   5.750  6.335E+03 RU103 
   658.58       38. 110.84   1.45  1.215E-02   657.76  94.640    PBC<MDA AG110M
   661.66       33. 133.15   1.46  1.209E-02   661.66  85.210    PBC<MDA CS137 
   665.46      278.  13.65   1.25  1.203E-02
   696.06       38.  91.35   1.48  1.158E-02   696.54  99.000    PBC<MDA PM144 
   702.63      105.  34.54   1.48  1.150E-02   702.63  97.900  5.197E+00 NB94  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:31:09 PMPage  4
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184234.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   722.79       43.  76.75   1.50  1.123E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  2.338E+00 AG108M
                                               723.36  20.220  1.051E+01 EU154 
   722.94        6. 587.17   1.50  1.123E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  3.123E-01 AG108M
                                               723.36  20.220  1.404E+00 EU154 
   766.48       38. 132.71   1.53  1.070E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294    PBC<MDA PA234M
   768.26      880.   5.46   1.28  1.067E-02
   785.42      179.  21.24   1.54  1.048E-02   785.42   1.280  7.399E+02 BI212 
   799.60       41.  80.80   1.55  1.032E-02   799.60  98.960    PBC<MDA TL210 
   846.77       39.  85.88   1.58  9.836E-03   846.77  99.935    PBC<MDA Co56  
   880.53       17. 213.31   1.60  9.517E-03   880.53   6.000    PBC<MDA PA234 
   884.54       22. 151.23   1.60  9.480E-03   884.68  72.680    PBC<MDA AG110M
   889.28       41.  85.49   1.60  9.438E-03   889.28  99.984    PBC<MDA Sc46  
   902.92       64.  36.04   0.66  9.317E-03
   911.38      142.  20.97   1.89  9.247E-03   911.07  29.000  2.935E+01 AC228 
   933.98      432.   8.96   1.37  9.054E-03
   968.98       41.  75.40   1.65  8.776E-03   968.97  17.460    PBC<MDA AC228 
  1001.51      177.  17.90   1.20  8.537E-03  1001.00   0.837  1.373E+03 PA234M
  1050.36       37.  68.39   1.70  8.193E-03  1050.36   1.560    PBC<MDA RH106 
  1112.07       30. 220.51   1.74  7.803E-03  1112.07  13.644    PBC<MDA EU152 
  1115.51       30. 220.17   1.74  7.782E-03  1115.55  50.600    PBC<MDA ZN65  
  1120.25     1902.   2.65   1.82  7.754E-03  1120.29  15.100  9.027E+02 BI214 
                                              1120.55  99.987  1.364E+02 Sc46  
                                              1121.30  34.900  3.909E+02 Ta182 
  1237.98      631.   5.69   1.85  7.116E-03  1238.28  66.070  7.458E+01 Co56  
  1274.54       33.  57.86   1.83  6.939E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  7.505E+00 EU154 
  1291.60       18. 146.75   1.84  6.860E-03  1291.60  43.200    PBC<MDA FE59  
  1324.70       29.  39.92   0.31  6.712E-03
  1377.55      534.   5.92   1.86  6.488E-03
  1382.70       32. 121.45   1.88  6.460E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00      232.  14.56   1.90  6.366E-03  1408.00  21.005  9.639E+01 EU152 
  1460.82      233.  13.50   1.63  6.165E-03  1460.83  10.670  1.969E+02 K40   
  1508.78      272.  10.28   1.45  5.994E-03
  1596.21       48.  51.84   1.99  5.706E-03  1596.21  95.400    PBC<MDA La140 
  1690.98       19. 104.78   2.03  5.425E-03  1690.98  47.790    PBC<MDA SB124 
  1763.98     1478.   2.67   1.95  5.227E-03  1764.49  15.400  1.018E+03 BI214 
  1836.06       22.  79.46   2.10  5.046E-03  1836.06  99.200    PBC<MDA Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   212.84    53.26      2105.       468. 1.886E+04   18.47   0.972  -        
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:31:09 PMPage  5
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184234.An1             
                                                                                 
   Channel   Energy Background  Net area  Eff*Area   Uncert   FWHM  Suspected   
   270.25    67.59      2770.       321. 9.699E+03   23.83   1.029  -       D
   298.86    74.77      3641.      3589. 9.926E+04    2.91   1.034  -       D
   308.33    77.14      3057.      6251. 1.689E+05    1.78   1.036  -       D
   317.12    79.34      4437.       328. 8.690E+03   29.27   1.038  -      sD
   324.03    81.06      3082.       315. 8.246E+03   25.54   1.039  -      sD
   334.97    83.80      2916.       732. 1.880E+04   11.06   1.041  -       D
   348.59    87.20      2569.      1850. 4.655E+04    4.52   1.044  -       D
   359.12    89.84      2672.       750. 1.862E+04   10.41   1.046  -       D
   615.80   153.99      2240.       275. 7.354E+03   33.50   0.824  -      s 
   944.89   236.25      1178.       321. 1.160E+04   16.13   1.157  -       D
  1077.70   269.34       856.       243. 9.718E+03   18.22   1.182  -      sD
  1085.58   271.31       980.       198. 7.983E+03   23.44   1.184  -      sD
  1163.72   290.82       612.        71. 3.015E+03   50.78   1.198  -      sD
  1238.87   309.75       266.        57. 2.549E+03   44.15   0.490  -      s 
  1819.88   455.00       177.        49. 2.981E+03   45.24   0.502  -      sM
  2661.78   665.46       225.       278. 2.310E+04   13.65   1.252  -        
  3073.27   768.26       190.       810. 7.588E+04    4.26   1.527  -      sD
  3611.66   902.92       117.        64. 6.869E+03   36.04   0.659  -      s 
  3735.79   933.98       145.       418. 4.616E+04    6.37   1.630  -       D
  4951.97  1237.98       110.       631. 8.867E+04    5.69   1.848  -        
  5298.87  1324.70        30.        29. 4.321E+03   39.92   0.311  -      s 
  5510.22  1377.55        96.       483. 7.446E+04    5.38   1.880  -       D
  6035.21  1508.78        85.       272. 4.538E+04   10.28   1.455  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.97    46.54      2196.       956.     0.531    10.32   0.803s
 TH-227    200.36    50.14      8280.      -103.    -0.057   124.98   1.015s
 AM-241    237.95    59.54      2497.       177.     0.099    40.53   1.022D
 TH-234    252.96    63.29      2971.      1619.     0.899     5.37   1.025D
 Sn-126    256.93    64.28     13360.      -131.    -0.073   125.26   1.026 
 BA-133    323.77    80.99     46290.      -125.    -0.069    89.32   1.039 
 Np-237    345.77    86.49     46166.      -125.    -0.069   244.14   1.043 
 EU-155    345.98    86.54     36109.       125.     0.070   214.42   1.043s
 Sn-126    347.57    86.94     36235.       125.     0.070   214.71   1.044 
 Sn-126    350.09    87.57     36360.       126.     0.070   215.00   1.044 
 Cd-109    351.97    88.04     36423.       126.     0.070   215.10   1.044s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:31:09 PMPage  6
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184234.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Nd-147    364.21    91.10     36549.       126.     0.070   215.00   1.047s
 TH-234    370.17    92.59      2562.      2290.     1.272     3.76   1.048D
 AC-228    373.21    93.35     46895.      -125.    -0.070   244.83   1.049 
 Gd-153    389.81    97.50     46684.      -126.    -0.070   243.51   1.052 
 Np-239    397.81    99.50     46481.      -126.    -0.070   242.62   1.053s
 Gd-153    412.62   103.20     46272.      -126.    -0.070   241.41   1.056A
 Np-239    414.62   103.70     46104.      -126.    -0.070   240.89   1.057s
 EU-155    421.07   105.31     44676.      -127.    -0.070    68.02   1.058s
 Np-239    424.34   106.13     45610.      -127.    -0.070   238.60   1.058 
 EU-152    486.94   121.78      4834.      -110.    -0.061    89.61   1.071s
 CO-57     488.06   122.06      3365.       108.     0.060    76.23   1.071s
 EU-154    492.22   123.10      3822.        35.     0.020   248.41   1.072 
 PA-234    525.00   131.29     12680.      -111.    -0.062   143.57   1.078 
 HF-181    531.92   133.02     12569.      -111.    -0.062   142.76   1.079 
 CE-144    533.98   133.54     12458.       -27.    -0.015   588.02   1.080s
 CO-57     545.72   136.47     12244.      -113.    -0.063   139.07   1.082s
 Tc-99m    561.86   140.51     12132.      -113.    -0.063   138.04   1.085s
 U-235     576.21   144.10      2050.       502.     0.279    17.45   1.400s
 CE-141    581.59   145.44     11724.       113.     0.063   136.07   1.089s
 Ba-140    650.47   162.66      4692.      -111.    -0.062    87.82   1.102s
 U-235     654.23   163.60      1716.       216.     0.120    35.74   1.259s
 CE-139    663.24   165.85      5070.      -112.    -0.062    90.41   1.104s
 Cf-251    706.23   176.60      2699.        32.     0.018   301.09   1.112s
 U-235     744.02   186.05      2806.      3282.     1.823     4.06   1.175 
 TH-229    773.87   193.51      2471.       100.     0.055    93.96   1.125 
 U-235     821.17   205.33      2300.       -61.    -0.034    76.45   1.134 
 TH-229    843.24   210.85      2204.        60.     0.033   155.03   1.138s
 Cf-251    907.84   227.00      1884.        67.     0.037   127.43   1.151s
 TH-227    943.73   235.97      8311.        80.     0.045   160.61   1.157 
 PB-212    954.37   238.63      1121.       577.     0.321     9.20   1.159D
 PB-214    967.84   242.00       991.      3270.     1.817     2.22   1.162D
 EU-152    978.62   244.69      8614.       -85.    -0.047   154.51   1.164s
 TH-227   1024.81   256.24      1884.       -89.    -0.049    81.50   1.172s
 Cd-113m  1054.65   263.70      4005.       -81.    -0.045   110.38   1.178s
 BI-210M  1063.18   265.83      3666.       -81.    -0.045    89.47   1.179s
 TL-208   1108.99   277.28      2222.       -52.    -0.029   127.74   1.188s
 Hg-203   1116.66   279.20      2202.       -83.    -0.046    80.69   1.189s
 I-131    1137.05   284.30      1504.       -32.    -0.018   237.94   1.193s
 PB-214   1180.22   295.09       722.      7046.     3.914     1.31   1.201D
 TL-210   1183.86   296.00     14264.       -73.    -0.040   232.16   1.202s
 PB-212   1199.98   300.03     14192.       -73.    -0.041   231.00   1.205 
 PA-231   1200.14   300.07     14119.       -73.    -0.041   230.41   1.205s
 PA-233   1200.58   300.18     14045.       -73.    -0.041   229.78   1.205s
 PA-231   1210.46   302.65     13972.       -73.    -0.041   228.87   1.207 
 BA-133   1211.27   302.85     13858.       -73.    -0.041   227.89   1.207 
 Ba-140   1219.26   304.85     13785.       -73.    -0.041   227.02   1.208 
 BI-210M  1219.45   304.90     13711.       -73.    -0.041   226.41   1.208 
 Ir-192   1233.62   308.44     13638.       -73.    -0.041   225.30   1.211 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:31:09 PMPage  7
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184234.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-233   1247.91   312.01     13565.       -74.    -0.041   224.22   1.214s
 Ir-192   1265.82   316.49     13491.       -50.    -0.028   327.27   1.217s
 CR-51    1280.20   320.08     13574.       -75.    -0.042   220.35   1.219s
 La-140   1314.91   328.76      4453.       -69.    -0.038   137.34   1.226 
 AC-228   1353.15   338.32       577.       178.     0.099    20.53   1.233D
 Cs-136   1362.15   340.57      4377.       -69.    -0.038   136.18   1.234s
 EU-152   1377.01   344.29      4308.         0.     0.000  1000.00   1.237 
 HF-181   1383.19   345.83      3204.       -58.    -0.032   139.85   1.238s
 PB-214   1407.60   351.93       613.     11696.     6.498     0.97   1.242D
 BA-133   1423.87   356.00     13420.       -68.    -0.038   242.02   1.245 
 I-131    1457.81   364.48       764.         7.     0.004   774.03   1.252s
 BA-133   1535.24   383.84      1550.        60.     0.033    93.94   1.266s
 Cf-249   1551.68   387.95      1540.        60.     0.033    93.41   1.269s
 SN-113   1566.64   391.69      1903.        60.     0.034   102.91   1.271s
 SB-125   1712.15   428.07       501.       144.     0.080    32.79   1.778s
 AG-108M  1735.64   433.94       741.       -34.    -0.019   164.32   1.301s
 PM-146   1815.41   453.88       604.        29.     0.016   119.89   1.315s
 SB-125   1853.36   463.37      1104.        52.     0.029    92.17   1.322s
 Ir-192   1872.14   468.06      1124.       -40.    -0.022   121.11   1.325s
 BE-7     1910.28   477.60      1364.        52.     0.029   102.24   1.332s
 HF-181   1927.89   482.00      1416.        52.     0.029   103.88   1.335s
 La-140   1947.98   487.02      1469.         6.     0.004   845.92   1.339s
 RU-103   1987.03   496.78       179.        72.     0.040    37.39   0.439s
 RH-106   2047.36   511.86       693.       189.     0.105    21.00   2.606 
 Kr-85    2055.83   513.98       970.       -49.    -0.027    90.54   1.357s
 Nd-147   2123.91   531.00       572.       -55.    -0.030    90.29   1.369s
 Ba-140   2148.95   537.26       468.        10.     0.006   442.72   1.373 
 CS-134   2252.86   563.24       472.       -48.    -0.027    92.91   1.391 
 CS-134   2277.20   569.32       451.       -49.    -0.027    62.33   1.395 
 PA-234   2277.80   569.47       477.        21.     0.012   148.90   1.395 
 BI-207   2278.73   569.70       514.       -33.    -0.018    99.18   1.396 
 TL-208   2333.18   583.31       184.       116.     0.064    22.28   1.267 
 SB-125   2401.92   600.50      7966.        17.     0.009   760.28   1.416s
 SB-124   2410.85   602.73      7983.        29.     0.016   433.37   1.418s
 CS-134   2418.76   604.71      8012.        29.     0.016   433.75   1.419s
 BI-214   2437.17   609.31       266.      8887.     4.937     1.09   1.422D
 RU-103   2441.12   610.30     10485.       -44.    -0.024   329.66   1.423s
 AG-108M  2457.05   614.28     10344.       -51.    -0.028   283.54   1.426s
 PM-144   2472.18   618.06     10546.       -49.    -0.027   199.38   1.428s
 RH-106   2487.60   621.92     10526.       -47.    -0.026   306.09   1.431s
 SB-125   2543.49   635.89       324.        -6.    -0.003   426.22   1.440s
 I-131    2547.83   636.97       399.       -22.    -0.012   132.08   1.441 
 AG-110M  2630.98   657.76       876.        38.     0.021   110.84   1.455s
 CS-137   2646.58   661.66       920.        33.     0.018   133.15   1.457 
 PM-144   2786.11   696.54       266.        38.     0.021    91.35   1.480s
 NB-94    2810.46   702.63       271.       105.     0.059    34.54   1.484 
 SB-124   2891.09   722.79       521.        43.     0.024    76.75   1.497s
 AG-108M  2891.70   722.94       564.         6.     0.003   587.17   1.498s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:31:09 PMPage  8
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184234.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154   2893.39   723.36       570.         0.     0.000  1000.00   1.498s
 ZR-95    2896.74   724.20       615.       -46.    -0.026    77.15   1.498s
 BI-212   2908.63   727.17       639.       -48.    -0.027    73.10   1.500s
 PM-146   2988.59   747.16       308.       -19.    -0.011   197.28   1.513 
 ZR-95    3026.87   756.73       331.       -34.    -0.019   113.75   1.519 
 AG-110M  3055.73   763.94      1362.       -24.    -0.013    90.51   1.524s
 NB-95    3063.11   765.79      1338.         0.     0.000  1000.00   1.525s
 PA-234M  3065.60   766.41      1273.        38.     0.021   132.71   1.526 
 EU-152   3115.64   778.92       313.       -43.    -0.024    89.24   1.534s
 BI-212   3141.64   785.42       280.       179.     0.099    21.24   1.538s
 CS-134   3183.44   795.87       839.       -52.    -0.029    79.49   1.544s
 TL-210   3198.36   799.60       518.        41.     0.023    80.80   1.547 
 CS-134   3207.77   801.95       869.       -53.    -0.029    71.51   1.548s
 CO-58    3243.06   810.78       639.       -44.    -0.024    83.47   1.554s
 La-140   3263.04   815.77       683.       -16.    -0.009   238.06   1.557 
 Cs-136   3273.97   818.50       718.       -23.    -0.013   168.50   1.559s
 MN-54    3339.36   834.85       350.       -47.    -0.026    85.69   1.569s
 Co-56    3387.05   846.77       243.        39.     0.022    85.88   1.577 
 NB-94    3484.36   871.10       401.       -12.    -0.007   283.10   1.592 
 EU-154   3492.89   873.23       437.       -13.    -0.007   264.91   1.593s
 PA-234   3522.10   880.53       662.        17.     0.010   213.31   1.598s
 PA-234   3532.94   883.24       569.       -13.    -0.007   260.97   1.599s
 AG-110M  3538.71   884.68       534.        22.     0.012   151.23   1.600s
 Sc-46    3557.10   889.28       604.        41.     0.023    85.49   1.603s
 Y-88     3592.14   898.04       457.       -38.    -0.021    89.76   1.608 
 AC-228   3645.49   911.38       153.       142.     0.079    20.97   1.888s
 AG-110M  3749.96   937.49       799.       -27.    -0.015   147.77   1.633s
 PA-234   3784.07   946.02       370.       -49.    -0.027    87.51   1.638s
 EU-152   3856.43   964.11       599.       -32.    -0.018   110.71   1.649 
 AC-228   3875.88   968.97       448.        41.     0.023    75.40   1.652s
 EU-154   3985.31   996.33       672.       -40.    -0.022    93.60   1.668s
 PA-234M  4006.02  1001.51       142.       177.     0.098    17.90   1.199s
 EU-154   4019.10  1004.77       651.       -40.    -0.022    90.92   1.673s
 Co-56    4151.36  1037.84       275.       -44.    -0.024    84.91   1.693 
 Cs-136   4192.29  1048.07       300.       -46.    -0.025    84.55   1.698s
 RH-106   4201.45  1050.36       299.        37.     0.020    68.39   1.700 
 BI-207   4254.65  1063.66       235.       -41.    -0.023    84.27   1.708s
 FE-59    4397.02  1099.25       230.       -41.    -0.023    83.30   1.728s
 EU-152   4448.32  1112.07      2198.        30.     0.017   220.51   1.736s
 ZN-65    4462.20  1115.55      2196.        30.     0.017   220.17   1.738s
 BI-214   4481.17  1120.29       101.      1882.     1.046     2.43   1.740D
 Sc-46    4482.22  1120.55      2327.       -36.    -0.020   188.64   1.740 
 Ta-182   4485.22  1121.30      2208.        28.     0.015   239.01   1.741 
 CO-60    4692.97  1173.24       239.       -46.    -0.026    99.34   1.770 
 Ta-182   4885.67  1221.41       219.       -39.    -0.021    88.40   1.797 
 Co-56    4953.16  1238.28       865.       -38.    -0.021   111.58   1.806 
 NA-22    5098.16  1274.53       210.       -22.    -0.012    96.92   1.826s
 EU-154   5098.20  1274.54       166.        33.     0.018    57.86   1.826s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:31:09 PMPage  9
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184234.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 FE-59    5166.43  1291.60       128.        18.     0.010   146.75   1.835s
 TL-210   5252.05  1313.00       160.         0.     0.000  1000.00   1.847 
 CO-60    5330.06  1332.50       146.       -10.    -0.006   258.05   1.857s
 AG-110M  5537.25  1384.30       727.        32.     0.018   121.45   1.884s
 EU-152   5632.07  1408.00       176.       232.     0.129    14.56   1.896 
 K-40     5843.34  1460.82       119.       233.     0.130    13.50   1.634 
 La-140   6384.93  1596.21       102.        48.     0.026    51.84   1.990s
 SB-124   6764.03  1690.98        68.        19.     0.011   104.78   2.034s
 BI-214   7057.72  1764.40        15.      1475.     0.820     2.68   1.946 
 Y-88     7344.36  1836.06        51.        22.     0.012    79.46   2.098 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   1.7232E+01                                      5.31E+01             
                           477.60 1.723E+01 ?(  5.842E+01 1.02E+02 1.05E+01 G  
 
NA-22    C  -1.7356E+00                                      9.50E+02             
                          1274.53-1.736E+00 &(  5.622E+00 9.69E+01 9.99E+01 G  
 
K-40     N   1.9687E+02                                      4.66E+11             
                          1460.83 1.969E+02  (P 4.520E+01 1.35E+01 1.07E+01 G  
 
Sc-46    F   2.4333E+00                                      8.38E+01             
                           889.28 2.433E+00 &(  6.899E+00 8.55E+01 1.00E+02 G  
                          1120.55-2.602E+00 -   1.631E+01 1.89E+02 1.00E+02 G  
 
CR-51    F  -1.9205E+01                                      2.77E+01             
                           320.08-1.921E+01 ?(  1.399E+02 2.20E+02 9.94E+00 G  
 
MN-54    C  -2.6235E+00                                      3.12E+02             
                           834.85-2.624E+00 ?(  5.018E+00 8.57E+01 1.00E+02 G  
 
FE-59    F  -5.0845E+00                                      4.45E+01             
                          1099.25-5.084E+00 ?(  9.156E+00 8.33E+01 5.65E+01 G  
                          1291.60 3.330E+00 + P 1.040E+01 1.47E+02 4.32E+01 G  
 
Co-56    C   2.2140E+00                                      7.73E+01             
                           846.77 2.214E+00 ?(P 4.259E+00 8.59E+01 9.99E+01 G  
                          1238.28-4.453E+00 +   1.652E+01 1.12E+02 6.61E+01 G  
                          1037.84-2.073E+01 &   3.799E+01 8.49E+01 1.41E+01 G  
                          1771.35-3.446E+00 %   1.268E+02 1.10E+03 1.55E+01  A 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:31:09 PMPage 10
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184234.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-57    C   1.6982E+00                                      2.72E+02             
                           122.06 1.698E+00 *(  4.274E+00 7.62E+01 8.56E+01 G  
                           136.47-1.467E+01 &   6.743E+01 1.39E+02 1.07E+01 G  
 
CO-58    C  -2.3846E+00                                      7.09E+01             
                           810.78-2.385E+00 ?(  6.598E+00 8.35E+01 9.95E+01 G  
 
CO-60    F  -8.4358E-01                                      1.93E+03             
                          1332.50-8.436E-01 ?(P 4.913E+00 2.58E+02 1.00E+02 G  
                          1173.24-3.436E+00 + P 5.576E+00 9.93E+01 9.99E+01 G  
 
ZN-65    F   4.2613E+00                                      2.44E+02             
                          1115.55 4.261E+00 ?(  3.119E+01 2.20E+02 5.06E+01 G  
 
NB-94    I   5.1972E+00                                      7.41E+06             
                           702.63 5.197E+00  (  3.916E+00 3.45E+01 9.79E+01 G  
                           871.10-6.885E-01 - P 5.560E+00 2.83E+02 9.99E+01 G  
 
ZR-95    I  -3.2399E+00                                      6.40E+01             
                           756.73-3.240E+00 &(  8.260E+00 1.14E+02 5.45E+01 G  
                           724.20-5.195E+00 &   1.327E+01 7.71E+01 4.42E+01 G  
 
RU-103   I   2.8828E+00                                      3.93E+01             
                           497.05 2.883E+00  (P 2.598E+00 3.74E+01 9.09E+01 G  
                           610.30-3.287E+01 -   3.587E+02 3.30E+02 5.75E+00 GA 
 
RH-106   I   3.7239E+00                                      3.74E+02             
                           621.92-2.086E+01 ?(  2.114E+02 3.06E+02 9.93E+00 G  
                          1050.36 1.602E+02  (P 3.622E+02 6.84E+01 1.56E+00 G  
                           511.86 3.515E+01     2.332E+01 2.10E+01 2.00E+01 GA 
 
AG-108M  C  -1.2222E+00                                      1.53E+05             
                           433.94-1.222E+00 &(  4.657E+00 1.64E+02 9.05E+01 G  
                           722.94 3.123E-01 +   6.175E+00 5.87E+02 9.08E+01 G  
                           614.28-2.443E+00 +   2.292E+01 2.84E+02 8.98E+01 G  
 
AG-110M  F   3.0039E+00                                      2.50E+02             
                           884.68 1.761E+00 ?(  8.903E+00 1.51E+02 7.27E+01 G  
                           657.76 1.845E+00 &(  6.797E+00 1.11E+02 9.46E+01 G  
                           937.49-4.888E+00 +   2.409E+01 1.48E+02 3.44E+01 G  
                          1384.30 1.124E+01 &(P 4.546E+01 1.21E+02 2.43E+01 G  
                           763.94-5.504E+00 & P 4.061E+01 9.05E+01 2.23E+01 G  
 
SN-113   F   2.8276E+00                                      1.15E+02             
                           391.69 2.828E+00 ?(P 9.640E+00 1.03E+02 6.40E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:31:09 PMPage 11
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184234.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SB-124   F   3.3804E+00                                      6.02E+01             
                           602.73 1.263E+00 &(  1.814E+01 4.33E+02 9.83E+01 G  
                          1690.98 4.055E+00 ?(P 8.820E+00 1.05E+02 4.78E+01 G  
                           722.79 1.964E+01 ?(  4.992E+01 7.67E+01 1.08E+01 G  
 
SB-125   I   1.5975E+01                                      1.01E+03             
                           427.88 1.565E+01  (P 1.163E+01 3.28E+01 2.96E+01 G  
                           600.50 3.944E+00 - P 9.940E+01 7.60E+02 1.79E+01 G  
                           635.89-2.359E+00 -   3.404E+01 4.26E+02 1.13E+01 G  
                           463.37 1.690E+01 &(P 5.162E+01 9.22E+01 1.05E+01 G  
 
I-131    I   2.4224E-01                                      8.02E+00             
                           364.48 2.422E-01 ?(  4.551E+00 7.74E+02 8.17E+01 G  
                           284.30-1.210E+01 &   6.936E+01 2.38E+02 6.14E+00 G  
                           636.97-1.346E+01 +   5.947E+01 1.32E+02 7.17E+00 G  
 
Gd-153   F  -5.6262E+00                                      2.42E+02             
                            97.50-5.626E+00 &(  4.524E+01 2.44E+02 3.00E+01 G  
                           103.20-7.695E+00 }   6.134E+01 2.41E+02 2.18E+01 G  
 
Ga-68    C  -2.4741E+00                                      4.71E-02             
                          1077.40-2.474E+00 %(  1.718E+02 3.15E+03 3.30E+00 G  
 
Tc-99m   I  -1.8404E+00                                      2.51E-01             
                           140.51-1.840E+00 *(  8.396E+00 1.38E+02 8.93E+01 G  
 
BA-133   F  -3.0305E+00                                      3.85E+03             
                           356.00-3.031E+00 ?(  2.426E+01 2.42E+02 6.20E+01 G  
                           302.85-9.738E+00 +   7.339E+01 2.28E+02 1.83E+01 G  
                           383.84 1.972E+01 &   6.137E+01 9.39E+01 8.94E+00 GA 
                            80.99-5.316E+00 + P 4.292E+01 8.93E+01 3.41E+01 GA 
 
CS-134   I  -3.2803E+00                                      7.54E+02             
                           795.87-3.280E+00  (  8.631E+00 7.95E+01 8.55E+01 G  
                           604.71 1.276E+00 +   1.834E+01 4.34E+02 9.76E+01 G  
                           569.32-1.305E+01 +   2.682E+01 6.23E+01 1.54E+01 G  
                           801.95-3.295E+01 + P 8.695E+01 7.15E+01 8.69E+00 G  
                           563.24-2.329E+01 +   5.010E+01 9.29E+01 8.35E+00 G  
 
CS-137   I   1.7533E+00                                      1.10E+04             
                           661.66 1.753E+00 ?(P 7.770E+00 1.33E+02 8.52E+01 G  
 
CE-139   F  -2.1458E+00                                      1.38E+02             
                           165.85-2.146E+00 ?(  6.409E+00 9.04E+01 7.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:31:09 PMPage 12
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184234.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ba-140   I   1.5868E+00                                      1.28E+01             
                           537.26 1.587E+00 ?(  1.643E+01 4.43E+02 2.44E+01 G  
                           162.66-2.758E+01 &   8.002E+01 8.78E+01 6.22E+00 G  
                           304.85-4.188E+01 +   3.144E+02 2.27E+02 4.29E+00 G  
 
La-140   I   4.8598E+00                                      1.28E+01             
                          1596.21 4.860E+00 ?(P 5.089E+00 5.18E+01 9.54E+01 G  
                           487.02 5.035E-01 -   1.423E+01 8.46E+02 4.55E+01 G  
                           328.76-8.849E+00 &   4.024E+01 1.37E+02 2.03E+01 G  
                           815.77-3.670E+00 &   2.927E+01 2.38E+02 2.33E+01 G  
 
CE-141   I   3.3560E+00                                      3.25E+01             
                           145.44 3.356E+00 &(  1.509E+01 1.36E+02 4.82E+01 G  
 
CE-144   I  -3.3345E+00                                      2.85E+02             
                           133.54-3.334E+00 ?(  6.491E+01 5.88E+02 1.11E+01 G  
 
PM-144   C   1.8645E+00                                      3.63E+02             
                           696.54 1.865E+00 ?(P 3.815E+00 9.13E+01 9.90E+01 G  
                           618.06-2.133E+00 - P 2.109E+01 1.99E+02 9.91E+01 G  
 
EU-152   F   1.5865E+00                                      4.94E+03             
                           121.78-5.172E+00 *(  1.531E+01 8.96E+01 2.86E+01 G  
                           344.29 0.000E+00 +   3.146E+01 1.00E+03 2.65E+01 G  
                          1112.07 1.574E+01 ?(  1.154E+02 2.21E+02 1.36E+01 G  
                           778.92-1.736E+01 +   3.463E+01 8.92E+01 1.29E+01 G  
                           964.11-1.367E+01 +   5.038E+01 1.11E+02 1.46E+01 G  
                           244.69-2.319E+01 +   1.185E+02 1.55E+02 7.58E+00 G  
                          1408.00 9.639E+01     2.681E+01 1.46E+01 2.10E+01 GA 
 
EU-154   I   4.0992E+00                                      3.14E+03             
                           123.10 1.161E+00 ?(P 9.572E+00 2.48E+02 4.08E+01 G  
                          1274.54 7.505E+00 &(  1.426E+01 5.79E+01 3.52E+01 G  
                           723.36 0.000E+00 -   2.789E+01 1.00E+03 2.02E+01 G  
                           873.23-6.003E+00 & P 4.732E+01 2.65E+02 1.23E+01 G  
                          1004.77-1.461E+01 +   4.409E+01 9.09E+01 1.80E+01 G  
                           996.33-2.431E+01 +   7.555E+01 9.36E+01 1.06E+01 G  
 
EU-155   I  -7.9309E+00                                      1.81E+03             
                           105.31-7.931E+00 ?(P 6.185E+01 6.80E+01 2.12E+01 G  
                            86.54 5.732E+00 +   4.058E+01 2.14E+02 3.07E+01 G  
 
HF-181   F   2.2741E+00                                      4.24E+01             
                           482.00 2.274E+00 ?(  7.833E+00 1.04E+02 8.05E+01 G  
                           133.02-3.534E+00 &   1.667E+01 1.43E+02 4.33E+01 G  
                           345.83-1.034E+01 &   4.794E+01 1.40E+02 1.51E+01 G  
                           136.30 7.243E-06 &   1.240E+02 5.17E+08 5.85E+00 G  

                                 (Page 14 of 22)

Page 322 of 860



      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:31:09 PMPage 13
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184234.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ta-182   F   5.7305E+00                                      1.14E+02             
                          1121.30 5.730E+00 &(  4.555E+01 2.39E+02 3.49E+01 G  
                          1221.41-1.105E+01 +   2.047E+01 8.84E+01 2.70E+01 G  
                          1189.05-9.310E-01 %   2.912E+01 1.41E+03 1.62E+01 G  
 
Hg-203   F  -2.3324E+00                                      4.66E+01             
                           279.20-2.332E+00 &(  6.220E+00 8.07E+01 8.15E+01 G  
 
TL-208   N   5.6815E+00                                      6.98E+02             
                           583.02 5.682E+00  (  3.229E+00 2.23E+01 8.45E+01 G  
                           277.28-1.894E+01 &   8.023E+01 1.28E+02 6.31E+00 G  
                           860.56-1.501E-01 % P 3.897E+01 1.03E+04 1.24E+01 G  
 
PM-146   C   1.5222E+00                                      2.02E+03             
                           453.88 1.522E+00 ?(  6.082E+00 1.20E+02 6.50E+01 G  
                           747.16-2.841E+00 +   1.264E+01 1.97E+02 3.40E+01 G  
                           735.72 4.462E-01 %   1.843E+01 1.82E+03 2.25E+01 G  
 
Y-88     F   2.4290E+00                                      1.07E+02             
                          1836.06 2.429E+00  (  3.995E+00 7.95E+01 9.92E+01 G  
                           898.04-2.377E+00 - P 6.479E+00 8.98E+01 9.37E+01 G  
 
Cd-113m     -2.9726E+04                                      5.33E+03             
                           263.70-2.973E+04 &(  1.086E+05 1.10E+02 6.00E-03   K
 
Cd-109   F   4.6114E+01                                      4.53E+02             
                            88.04 4.611E+01 ?(  3.276E+02 2.15E+02 3.79E+00 G  
 
Cf-251   T   3.0540E+00                                      3.28E+05             
                           176.60 3.054E+00 ?(  2.312E+01 3.01E+02 1.70E+01 G  
                           227.00 2.071E+01 &   6.336E+01 1.27E+02 6.30E+00 GA 
 
Cf-249   T   2.7012E+00                                      1.28E+05             
                           387.95 2.701E+00 &(  8.356E+00 9.34E+01 6.60E+01 G  
                           333.44 1.225E+00 %   5.235E+01 1.29E+03 1.55E+01 G  
 
Sn-126      -2.3814E+01                                      3.65E+07             
                            87.57 4.670E+00 +   3.316E+01 2.15E+02 3.75E+01 GA 
                            64.28-2.381E+01  (  9.855E+01 1.25E+02 9.70E+00 G  
                            86.94 1.943E+01     1.378E+02 2.15E+02 9.04E+00 GA 
 
PB-210   N   6.2315E+02                                      8.14E+03             
                            46.54 6.231E+02 @(  1.441E+02 1.03E+01 4.25E+00 G  
 
PB-212   N   2.6979E+01                                      6.98E+02             
                           238.63 2.698E+01  (P 7.423E+00 9.20E+00 4.33E+01 G  
                           300.03-5.393E+01 -   4.120E+02 2.31E+02 3.28E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:31:09 PMPage 14
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184234.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-214   N   8.6113E+02                                      5.84E+05             
                           351.93 8.552E+02  (P 8.635E+00 9.72E-01 3.76E+01 G  
                           295.09 8.728E+02  (P 1.584E+01 1.31E+00 1.93E+01 G  
                           242.00 9.008E+02   P 4.115E+01 2.22E+00 7.43E+00 GA 
 
BI-207   C  -3.7444E+00                                      1.18E+04             
                          1063.66-3.744E+00 ?(  6.821E+00 8.43E+01 7.45E+01 G  
                           569.70-1.364E+00 +   4.501E+00 9.92E+01 9.77E+01 G  
 
BI-212   N  -3.1688E+01                                      6.98E+02             
                           727.17-3.169E+01  (P 7.936E+01 7.31E+01 7.55E+00 G  
                           785.42 7.399E+02 @ P 3.344E+02 2.12E+01 1.28E+00 GA 
 
U-235    N   6.5431E+01                                      2.57E+11             
                           143.79 6.524E+01  (P 2.779E+01 1.75E+01 1.10E+01 G  
                           205.33-2.182E+01 - P 8.136E+01 7.64E+01 5.01E+00 G  
                           163.38 6.584E+01  (P 5.980E+01 3.57E+01 5.08E+00 G  
                           185.72 1.014E+02 + P 7.712E+00 4.06E+00 5.40E+01 GA 
 
BI-214   N   8.2758E+02                                      5.84E+05             
                           609.31 8.276E+02  (P 7.325E+00 1.09E+00 4.61E+01 G  
                          1120.29 8.930E+02 + P 2.350E+01 2.43E+00 1.51E+01 G  
                          1764.49 1.018E+03 + P 1.423E+01 2.68E+00 1.54E+01 G  
 
BI-210M  T  -3.5688E+00                                      1.10E+09             
                           265.83-3.569E+00 ?(P 1.255E+01 8.95E+01 5.00E+01 G  
                           304.90-6.416E+00 +   4.804E+01 2.26E+02 2.80E+01 G  
 
AC-228   N   3.2302E+01                                      2.10E+03             
                           911.07 2.935E+01  (  1.252E+01 2.10E+01 2.90E+01 G  
                           968.97 1.472E+01 -   3.676E+01 7.54E+01 1.75E+01 G  
                           338.32 3.943E+01  (  2.544E+01 2.05E+01 1.20E+01 G  
                            93.35-3.063E+01 -   2.476E+02 2.45E+02 5.56E+00 XA 
 
TH-227   N  -2.7189E+01                                      7.95E+03             
                           256.24-2.719E+01 ?(P 6.267E+01 8.15E+01 7.00E+00 G  
                           235.97 1.313E+01 +   6.976E+01 1.61E+02 1.23E+01 G  
                            50.14-3.164E+01 +   1.307E+02 1.25E+02 8.00E+00 G  
 
TH-229   N   3.8007E+01                                      2.68E+06             
                           193.51 3.896E+01 &(P 9.172E+01 9.40E+01 4.40E+00 G  
                           210.85 3.661E+01 &(P 1.363E+02 1.55E+02 2.99E+00 G  
 
TH-234   N   5.5965E+02                                      1.63E+12             
                            92.59 5.596E+02  (P 5.829E+01 3.76E+00 5.58E+00 G  
                            63.29 7.629E+02 + P 1.210E+02 5.37E+00 3.81E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:31:09 PMPage 15
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184234.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-231   N  -6.1935E+01                                      1.20E+07             
                           302.65-6.193E+01 ?(  4.688E+02 2.29E+02 2.88E+00 G  
                           300.07-7.191E+01 +   5.479E+02 2.30E+02 2.46E+00 G  
 
PA-233   C  -5.1048E+00                                      7.82E+08             
                           312.01-5.105E+00 ?(  3.785E+01 2.24E+02 3.60E+01 G  
                           300.18-2.854E+01 +   2.169E+02 2.30E+02 6.20E+00 G  
 
PA-234   N  -2.5562E+00                                      1.63E+12             
                           131.29-8.450E+00 &(  4.009E+01 1.44E+02 1.80E+01 G  
                           946.02-2.267E+01 +   4.275E+01 8.75E+01 1.34E+01 G  
                           569.47 1.038E+01 ?(  5.172E+01 1.49E+02 8.20E+00 G  
                           883.24-7.925E+00 &   6.942E+01 2.61E+02 9.60E+00 G  
                           880.53 1.670E+01 *   1.193E+02 2.13E+02 6.00E+00 GA 
 
PA-234M  N   1.3727E+03                                      1.63E+12             
                          1001.00 1.373E+03  (P 4.535E+02 1.79E+01 8.37E-01 G  
                           766.41 6.768E+02 - P 2.985E+03 1.33E+02 2.94E-01 G  
 
AM-241   T   9.5299E+00                                      1.58E+05             
                            59.54 9.530E+00  (P 1.265E+01 4.05E+01 3.59E+01 G  
 
Np-237   F  -1.3340E+01                                      2.14E+06             
                            86.49-1.334E+01 &(  1.075E+02 2.44E+02 1.31E+01 G  
 
Ir-192   F  -1.4584E+00                                      7.40E+01             
                           316.49-1.458E+00  (  1.579E+01 3.27E+02 8.70E+01 G  
                           468.06-2.640E+00 +   1.062E+01 1.21E+02 5.18E+01 G  
                           308.44-5.724E+00 &   4.265E+01 2.25E+02 3.18E+01 G  
 
Cs-136   F  -1.2442E+00                                      1.30E+01             
                           818.50-1.244E+00 ?(  7.003E+00 1.68E+02 1.00E+02 G  
                          1048.07-3.870E+00 +   7.058E+00 8.46E+01 8.00E+01 G  
                           340.57-3.939E+00 &   1.776E+01 1.36E+02 4.69E+01 G  
 
Np-239   T  -7.4056E+00                                      2.36E+00             
                           103.70-6.990E+00 }   5.560E+01 2.41E+02 2.40E+01 X  
                           106.13-7.406E+00  (  5.834E+01 2.39E+02 2.27E+01 G  
                            99.50-1.122E+01 &   8.989E+01 2.43E+02 1.50E+01 X  
 
Nd-147      -1.6125E+01                                      1.11E+01             
                           531.00-1.612E+01 ?(  3.366E+01 9.03E+01 1.30E+01 G  
                            91.10 6.104E+00 +   4.334E+01 2.15E+02 2.83E+01 G  
 
TL-210   N   2.2081E+00                                      5.84E+05             
                           799.60 2.208E+00 ?(  5.915E+00 8.08E+01 9.90E+01 G  
                           296.00-2.210E+00 -   1.697E+01 2.32E+02 7.90E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:31:09 PMPage 16
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184234.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1313.00 0.000E+00 -   2.412E+01 1.00E+03 2.10E+01 GA 
 
Kr-85    I  -4.2762E+02                                      3.92E+03             
                           513.98-4.276E+02 ?(  1.283E+03 9.05E+01 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14      8280.      -103.    -0.057   124.98  -3.164E+01   
 Np-237      86.49     46166.      -125.    -0.069   244.14  -1.334E+01   
 EU-155      86.54     36109.       125.     0.070   214.42   5.732E+00   
 Nd-147      91.10     36549.       126.     0.070   215.00   6.104E+00   
 Gd-153      97.50     46684.      -126.    -0.070   243.51  -5.626E+00   
 Np-239      99.50     46481.      -126.    -0.070   242.62  -1.122E+01   
 Gd-153     103.20     46272.      -126.    -0.070   241.41  -7.695E+00   
 Np-239     103.70     46104.      -126.    -0.070   240.89  -6.990E+00   
 EU-155     105.31     44676.      -127.    -0.070    68.02  -7.931E+00  P
 Np-239     106.13     45610.      -127.    -0.070   238.60  -7.406E+00   
 EU-152     121.78      4834.      -110.    -0.061    89.61  -5.172E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:31:09 PMPage 17
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184234.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CO-57      122.06      3365.       108.     0.060    76.23   1.698E+00   
 EU-154     123.10      3822.        35.     0.020   248.41   1.161E+00  P
 PA-234     131.29     12680.      -111.    -0.062   143.57  -8.450E+00   
 HF-181     133.02     12569.      -111.    -0.062   142.76  -3.534E+00   
 CE-144     133.54     12458.       -27.    -0.015   588.02  -3.334E+00   
 CO-57      136.47     12244.      -113.    -0.063   139.07  -1.467E+01   
 Tc-99m     140.51     12132.      -113.    -0.063   138.04  -1.840E+00   
 CE-141     145.44     11724.       113.     0.063   136.07   3.356E+00   
 Ba-140     162.66      4692.      -111.    -0.062    87.82  -2.758E+01   
 CE-139     165.85      5070.      -112.    -0.062    90.41  -2.146E+00   
 Cf-251     176.60      2699.        32.     0.018   301.09   3.054E+00   
 TH-229     193.51      2471.       100.     0.055    93.96   3.896E+01  P
 TH-229     210.85      2204.        60.     0.033   155.03   3.661E+01  P
 Cf-251     227.00      1884.        67.     0.037   127.43   2.071E+01   
 TH-227     235.97      8311.        80.     0.045   160.61   1.313E+01   
 EU-152     244.69      8614.       -85.    -0.047   154.51  -2.319E+01   
 TH-227     256.24      1884.       -89.    -0.049    81.50  -2.719E+01  P
 Cd-113m    263.70      4005.       -81.    -0.045   110.38  -2.973E+04   
 BI-210M    265.83      3666.       -81.    -0.045    89.47  -3.569E+00  P
 Hg-203     279.20      2202.       -83.    -0.046    80.69  -2.332E+00   
 I-131      284.30      1504.       -32.    -0.018   237.94  -1.210E+01   
 TL-210     296.00     14264.       -73.    -0.040   232.16  -2.210E+00   
 PA-231     300.07     14119.       -73.    -0.041   230.41  -7.191E+01   
 PA-233     300.18     14045.       -73.    -0.041   229.78  -2.854E+01   
 PA-231     302.65     13972.       -73.    -0.041   228.87  -6.193E+01   
 Ba-140     304.85     13785.       -73.    -0.041   227.02  -4.188E+01   
 BI-210M    304.90     13711.       -73.    -0.041   226.41  -6.416E+00   
 Ir-192     308.44     13638.       -73.    -0.041   225.30  -5.724E+00   
 PA-233     312.01     13565.       -74.    -0.041   224.22  -5.105E+00   
 Ir-192     316.49     13491.       -50.    -0.028   327.27  -1.458E+00   
 CR-51      320.08     13574.       -75.    -0.042   220.35  -1.921E+01   
 La-140     328.76      4453.       -69.    -0.038   137.34  -8.849E+00   
 Cs-136     340.57      4377.       -69.    -0.038   136.18  -3.939E+00   
 HF-181     345.83      3204.       -58.    -0.032   139.85  -1.034E+01   
 I-131      364.48       764.         7.     0.004   774.03   2.422E-01   
 SN-113     391.69      1903.        60.     0.034   102.91   2.828E+00  P
 AG-108M    433.94       741.       -34.    -0.019   164.32  -1.222E+00   
 Ir-192     468.06      1124.       -40.    -0.022   121.11  -2.640E+00   
 BE-7       477.60      1364.        52.     0.029   102.24   1.723E+01   
 HF-181     482.00      1416.        52.     0.029   103.88   2.274E+00   
 La-140     487.02      1469.         6.     0.004   845.92   5.035E-01   
 Kr-85      513.98       970.       -49.    -0.027    90.54  -4.276E+02   
 Nd-147     531.00       572.       -55.    -0.030    90.29  -1.612E+01   
 Ba-140     537.26       468.        10.     0.006   442.72   1.587E+00   
 CS-134     563.24       472.       -48.    -0.027    92.91  -2.329E+01   
 CS-134     569.32       451.       -49.    -0.027    62.33  -1.305E+01   
 PA-234     569.47       477.        21.     0.012   148.90   1.038E+01   
 BI-207     569.70       514.       -33.    -0.018    99.18  -1.364E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:31:09 PMPage 18
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184234.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-124     602.73      7983.        29.     0.016   433.37   1.263E+00   
 CS-134     604.71      8012.        29.     0.016   433.75   1.276E+00   
 AG-108M    614.28     10344.       -51.    -0.028   283.54  -2.443E+00   
 I-131      636.97       399.       -22.    -0.012   132.08  -1.346E+01   
 CS-137     661.66       920.        33.     0.018   133.15   1.753E+00  P
 SB-124     722.79       521.        43.     0.024    76.75   1.964E+01   
 AG-108M    722.94       564.         6.     0.003   587.17   3.123E-01   
 ZR-95      724.20       615.       -46.    -0.026    77.15  -5.195E+00   
 BI-212     727.17       639.       -48.    -0.027    73.10  -3.169E+01  P
 ZR-95      756.73       331.       -34.    -0.019   113.75  -3.240E+00   
 EU-152     778.92       313.       -43.    -0.024    89.24  -1.736E+01   
 BI-212     785.42       280.       179.     0.099    21.24   7.399E+02  P
 CS-134     795.87       839.       -52.    -0.029    79.49  -3.280E+00   
 TL-210     799.60       518.        41.     0.023    80.80   2.208E+00   
 CS-134     801.95       869.       -53.    -0.029    71.51  -3.295E+01  P
 CO-58      810.78       639.       -44.    -0.024    83.47  -2.385E+00   
 La-140     815.77       683.       -16.    -0.009   238.06  -3.670E+00   
 Cs-136     818.50       718.       -23.    -0.013   168.50  -1.244E+00   
 MN-54      834.85       350.       -47.    -0.026    85.69  -2.624E+00   
 Co-56      846.77       243.        39.     0.022    85.88   2.214E+00  P
 EU-154     873.23       437.       -13.    -0.007   264.91  -6.003E+00  P
 PA-234     880.53       662.        17.     0.010   213.31   1.670E+01   
 PA-234     883.24       569.       -13.    -0.007   260.97  -7.925E+00   
 Sc-46      889.28       604.        41.     0.023    85.49   2.433E+00   
 Y-88       898.04       457.       -38.    -0.021    89.76  -2.377E+00  P
 PA-234     946.02       370.       -49.    -0.027    87.51  -2.267E+01   
 EU-152     964.11       599.       -32.    -0.018   110.71  -1.367E+01   
 EU-154     996.33       672.       -40.    -0.022    93.60  -2.431E+01   
 EU-154    1004.77       651.       -40.    -0.022    90.92  -1.461E+01   
 Co-56     1037.84       275.       -44.    -0.024    84.91  -2.073E+01   
 Cs-136    1048.07       300.       -46.    -0.025    84.55  -3.870E+00   
 BI-207    1063.66       235.       -41.    -0.023    84.27  -3.744E+00   
 FE-59     1099.25       230.       -41.    -0.023    83.30  -5.084E+00   
 EU-152    1112.07      2198.        30.     0.017   220.51   1.574E+01   
 Sc-46     1120.55      2327.       -36.    -0.020   188.64  -2.602E+00   
 Ta-182    1121.30      2208.        28.     0.015   239.01   5.730E+00   
 CO-60     1173.24       239.       -46.    -0.026    99.34  -3.436E+00  P
 Ta-182    1221.41       219.       -39.    -0.021    88.40  -1.105E+01   
 Co-56     1238.28       865.       -38.    -0.021   111.58  -4.453E+00   
 NA-22     1274.53       210.       -22.    -0.012    96.92  -1.736E+00   
 EU-154    1274.54       166.        33.     0.018    57.86   7.505E+00   
 FE-59     1291.60       128.        18.     0.010   146.75   3.330E+00  P
 CO-60     1332.50       146.       -10.    -0.006   258.05  -8.436E-01  P
 EU-152    1408.00       176.       232.     0.129    14.56   9.639E+01   
 La-140    1596.21       102.        48.     0.026    51.84   4.860E+00  P
 SB-124    1690.98        68.        19.     0.011   104.78   4.055E+00  P
 Y-88      1836.06        51.        22.     0.012    79.46   2.429E+00   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:31:09 PMPage 19
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184234.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    1.7231E+01    1.7232E+01    1.022E+02%                5.84E+01
 NA-22  #A   -1.7356E+00   -1.7356E+00    9.692E+01%                5.62E+00
 K-40         1.9687E+02    1.9687E+02    1.350E+01%                4.52E+01
 Sc-46  #A    2.4332E+00    2.4333E+00    8.549E+01%                6.90E+00
 CR-51  #A   -1.9205E+01   -1.9205E+01    2.203E+02%                1.40E+02
 MN-54  #A   -2.6235E+00   -2.6235E+00    8.569E+01%                5.02E+00
 FE-59  #A   -5.0844E+00   -5.0845E+00    8.330E+01%                9.16E+00
 Co-56  #A    2.2140E+00    2.2140E+00    8.588E+01%                4.26E+00
 CO-57  #A    1.6982E+00    1.6982E+00    7.623E+01%                4.27E+00
 CO-58  #A   -2.3846E+00   -2.3846E+00    8.347E+01%                6.60E+00
 CO-60  #A   -8.4358E-01   -8.4358E-01    2.581E+02%                4.91E+00
 ZN-65  #A    4.2613E+00    4.2613E+00    2.202E+02%                3.12E+01
 NB-94  #     5.1972E+00    5.1972E+00    3.454E+01%                3.92E+00
 ZR-95  #A   -3.2399E+00   -3.2399E+00    1.138E+02%                8.26E+00
 NB-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                9.01E+00
 RU-103       2.8828E+00    2.8828E+00    3.739E+01%                2.60E+00
 RH-106  A    3.7239E+00    3.7239E+00    6.839E+01%                2.11E+02
 AG-108M#A   -1.2222E+00   -1.2222E+00    1.643E+02%                4.66E+00
 AG-110M#A    3.0039E+00    3.0039E+00    7.446E+01%                8.90E+00
 SN-113 #A    2.8276E+00    2.8276E+00    1.029E+02%                9.64E+00
 SB-124 #A    3.3804E+00    3.3804E+00    7.675E+01%                1.81E+01
 SB-125       1.5975E+01    1.5975E+01    3.279E+01%                1.16E+01
 I-131  #A    2.4222E-01    2.4224E-01    7.740E+02%                4.55E+00
 Gd-153 #A   -5.6262E+00   -5.6262E+00    2.435E+02%                4.52E+01
 Ga-68  #A   -2.4485E+00   -2.4741E+00    3.149E+03%                1.72E+02
 Tc-99m #A   -1.8368E+00   -1.8404E+00    1.380E+02%                8.40E+00
 BA-133 #A   -3.0305E+00   -3.0305E+00    2.420E+02%                2.43E+01
 CS-134 #A   -3.2803E+00   -3.2803E+00    7.949E+01%                8.63E+00
 CS-137 #A    1.7533E+00    1.7533E+00    1.331E+02%                7.77E+00
 CE-139 #A   -2.1458E+00   -2.1458E+00    9.041E+01%                6.41E+00
 Ba-140 #A    1.5867E+00    1.5868E+00    4.427E+02%                1.64E+01
 La-140 #A    4.8596E+00    4.8598E+00    5.184E+01%                5.09E+00
 CE-141 #A    3.3560E+00    3.3560E+00    1.361E+02%                1.51E+01
 CE-144 #A   -3.3345E+00   -3.3345E+00    5.880E+02%                6.49E+01
 PM-144 #A    1.8645E+00    1.8645E+00    9.135E+01%                3.82E+00
 EU-152 #A    1.5865E+00    1.5865E+00    8.961E+01%                1.53E+01
 EU-154 #A    4.0992E+00    4.0992E+00    5.786E+01%                9.57E+00
 EU-155 #A   -7.9309E+00   -7.9309E+00    6.802E+01%                6.19E+01
 HF-181 #A    2.2741E+00    2.2741E+00    1.039E+02%                7.83E+00
 Ta-182 #A    5.7305E+00    5.7305E+00    2.390E+02%                4.55E+01
 Hg-203 #A   -2.3324E+00   -2.3324E+00    8.069E+01%                6.22E+00
 TL-208       5.6815E+00    5.6815E+00    2.228E+01%                3.23E+00
 PM-146 #A    1.5222E+00    1.5222E+00    1.199E+02%                6.08E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2018 5:31:09 PMPage 20
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184234.An1             
                                                                                 
 Y-88   #A    2.4290E+00    2.4290E+00    7.946E+01%                3.99E+00
 Cd-113m#A   -2.9725E+04   -2.9726E+04    1.104E+02%                1.09E+05
 Cd-109 #A    4.6114E+01    4.6114E+01    2.151E+02%                3.28E+02
 Cf-251 #A    3.0540E+00    3.0540E+00    3.011E+02%                2.31E+01
 Cf-249 #A    2.7012E+00    2.7012E+00    9.341E+01%                8.36E+00
 Sn-126  A   -2.3814E+01   -2.3814E+01    1.253E+02%                9.85E+01
 PB-210 #     6.2315E+02    6.2315E+02    1.032E+01%                1.44E+02
 PB-212       2.6979E+01    2.6979E+01    9.204E+00%                7.42E+00
 PB-214       8.6113E+02    8.6113E+02    8.147E-01%                8.63E+00
 BI-207 #A   -3.7444E+00   -3.7444E+00    8.427E+01%                6.82E+00
 BI-212 #A   -3.1688E+01   -3.1688E+01    7.310E+01%                7.94E+01
 U-235        6.5431E+01    6.5431E+01    1.745E+01%                2.78E+01
 BI-214       8.2758E+02    8.2758E+02    1.092E+00%                7.32E+00
 BI-210M#A   -3.5688E+00   -3.5688E+00    8.947E+01%                1.25E+01
 AC-228       3.2302E+01    3.2302E+01    1.468E+01%                1.25E+01
 TH-227 #A   -2.7189E+01   -2.7189E+01    8.150E+01%                6.27E+01
 TH-229 #A    3.8007E+01    3.8007E+01    9.064E+01%                9.17E+01
 TH-234       5.5965E+02    5.5965E+02    3.760E+00%                5.83E+01
 PA-231 #A   -6.1935E+01   -6.1935E+01    2.289E+02%                4.69E+02
 PA-233 #A   -5.1048E+00   -5.1048E+00    2.242E+02%                3.79E+01
 PA-234 #A   -2.5562E+00   -2.5562E+00    1.034E+02%                4.01E+01
 PA-234M      1.3727E+03    1.3727E+03    1.790E+01%                4.54E+02
 AM-241  A    9.5299E+00    9.5299E+00    4.053E+01%                1.27E+01
 Np-237 #A   -1.3340E+01   -1.3340E+01    2.441E+02%                1.08E+02
 Ir-192 #A   -1.4584E+00   -1.4584E+00    3.273E+02%                1.58E+01
 Cs-136 #A   -1.2441E+00   -1.2442E+00    1.685E+02%                7.00E+00
 Np-239 #A   -7.4040E+00   -7.4056E+00    2.386E+02%                5.83E+01
 Nd-147 #A   -1.6124E+01   -1.6125E+01    9.029E+01%                3.37E+01
 TL-210 #A    2.2081E+00    2.2081E+00    8.080E+01%                5.91E+00
 Kr-85  #A   -4.2762E+02   -4.2762E+02    9.054E+01%                1.28E+03

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.5 to  2000.0 keV)     4.602E+03  Bq/Sample     
 Total Decayed Activity (   37.5 to  2000.0 keV) 4.6016992E+03  Bq/Sample     
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Prep Batch: 403043
Fill Geometry, 21-Day In-Growth
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Prep Batch: 403043

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:12/19/18  06:48 230MB 160-403043/1-A Ts:
Client ID: Detector: Decay Corrected: NoGV9

Analyte MB Result Count Unc Total Unc Qualifier Unit

Radium-226 -0.1391 0.182 0.182 U pCi/g 0.500 0.385

RL MDC

406527

Anly Batch

Thorium-234 0.1451 0.612 0.612 U pCi/g 1.04 406527

Other Detected Radionuclides Count Unc Total Unc Qualifier UnitMB Result

Other Detected Radionuclide None pCi/g

MDC

Lab ID: Analyzed: Sigma:12/19/18  06:49 230LCS 160-403043/2-A Ts:
Client ID: Detector: Decay Corrected: NoGV12

Analyte LCS Result Count Unc Total Unc Qualifier Unit

Americium-241 98.36 1.77 11.6 pCi/g 1.32

RL MDC

406526

Anly Batch

Cesium-137 30.67 0.752 3.22 pCi/g 0.271 406526

Cobalt-60 13.20 0.413 1.38 pCi/g 0.156 406526

Lab ID: Analyzed: Sigma:12/19/18  06:48 230160-31847-238 Ts:
Client ID: Detector: Decay Corrected: NoCA-09 GV14

Analyte  Result Count Unc Total Unc Qualifier Unit

Radium-226 28.6 0.923 3.11 pCi/g 0.500 0.417

RL MDC

406518

Anly Batch

Thorium-234 12.5 1.75 2.23 pCi/g 2.50 406518

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.50 0.479 0.502 pCi/g 0.606

MDC

Bi-214 28.6 0.923 3.11 pCi/g 0.417

K-40 15.3 2.73 3.14 pCi/g 1.95

Pb-210 21.0 4.49 5.12 pCi/g 5.63

Pb-212 1.36 0.232 0.291 pCi/g 0.326

Pb-214 28.3 0.810 3.05 pCi/g 0.581

Tl-208 0.546 0.214 0.221 pCi/g 0.207

U-238 12.5 1.75 2.23 pCi/g 2.50

Lab ID: Analyzed: Sigma:12/19/18  07:43 230160-31847-238 DU Ts:
Client ID: Detector: Decay Corrected: NoCA-09 GV9

Analyte DU Result Count Unc Total Unc Qualifier Unit

Radium-226 27.25 0.761 2.93 pCi/g 0.500 0.335

RL MDC

406527

Anly Batch

Thorium-234 12.98 1.73 2.26 pCi/g 2.54 406527

Page 1 of 5 TestAmerica St. Louis
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Prep Batch: 403043

Gamma Spectroscopy Analysis Detail Report

Other Detected Radionuclides Count Unc Total Unc Qualifier UnitDU Result

Ac-228 1.765 0.520 0.551 pCi/g 0.648

MDC

Bi-214 27.25 0.761 2.93 pCi/g 0.335

K-40 15.52 2.44 2.91 pCi/g 1.71

Pa-234m 41.15 20.7 21.2 pCi/g 18.7

Pb-210 21.93 5.16 5.77 pCi/g 5.75

Pb-212 1.478 0.211 0.285 pCi/g 0.294

Pb-214 29.03 0.606 3.08 pCi/g 0.431

Tl-208 0.5690 0.182 0.192 pCi/g 0.178

U-238 12.98 1.73 2.26 pCi/g 2.54

Lab ID: Analyzed: Sigma:12/19/18  06:49 230160-31847-239 Ts:
Client ID: Detector: Decay Corrected: NoCA-10 GV16

Analyte  Result Count Unc Total Unc Qualifier Unit

Radium-226 1.68 0.231 0.290 pCi/g 0.500 0.160

RL MDC

406519

Anly Batch

Thorium-234 1.34 0.827 0.840 pCi/g 1.29 406519

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.03 0.300 0.365 pCi/g 0.130

MDC

Bi-212 2.33 0.833 0.868 pCi/g 0.765

Bi-214 1.68 0.231 0.290 pCi/g 0.160

K-40 5.05 1.07 1.19 pCi/g 0.815

Pb-212 1.76 0.171 0.285 pCi/g 0.175

Pb-214 1.71 0.211 0.276 pCi/g 0.203

Tl-208 0.660 0.117 0.135 pCi/g 0.0937

Lab ID: Analyzed: Sigma:12/19/18  06:49 230160-31847-240 Ts:
Client ID: Detector: Decay Corrected: NoCA-11 GV19

Analyte  Result Count Unc Total Unc Qualifier Unit

Radium-226 1.47 0.263 0.313 pCi/g 0.500 0.208

RL MDC

406512

Anly Batch

Thorium-234 1.27 0.946 0.959 U pCi/g 1.76 406512

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.26 0.303 0.399 pCi/g 0.115

MDC

Bi-212 3.50 0.968 1.05 pCi/g 0.622

Bi-214 1.47 0.263 0.313 pCi/g 0.208

K-40 8.30 1.63 1.89 pCi/g 1.08

Pb-212 1.93 0.205 0.306 pCi/g 0.198

Pb-214 1.85 0.236 0.318 pCi/g 0.263

Tl-208 0.776 0.158 0.182 pCi/g 0.124
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Prep Batch: 403043

Gamma Spectroscopy Analysis Detail Report

Lab ID: Analyzed: Sigma:12/19/18  06:50 230160-31847-241 Ts:
Client ID: Detector: Decay Corrected: NoCA-12 GV8

Analyte  Result Count Unc Total Unc Qualifier Unit

Radium-226 9.66 0.555 1.15 pCi/g 0.500 0.262

RL MDC

406515

Anly Batch

Thorium-234 5.91 1.40 1.55 pCi/g 2.10 406515

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.95 0.374 0.423 pCi/g 0.429

MDC

Bi-214 9.66 0.555 1.15 pCi/g 0.262

K-40 16.1 2.04 2.62 pCi/g 0.901

Other Detected Radionuclide None pCi/g

Pb-210 12.3 3.86 4.12 pCi/g 4.45

Pb-212 1.43 0.188 0.264 pCi/g 0.221

Pb-214 10.9 0.422 1.21 pCi/g 0.293

Tl-208 0.409 0.111 0.119 pCi/g 0.111

U-238 5.91 1.40 1.55 pCi/g 2.10

Lab ID: Analyzed: Sigma:12/19/18  06:50 230160-31847-242 Ts:
Client ID: Detector: Decay Corrected: NoCA-13 GV7

Analyte  Result Count Unc Total Unc Qualifier Unit

Radium-226 0.667 0.173 0.186 pCi/g 0.500 0.139

RL MDC

406514

Anly Batch

Thorium-234 -0.127 1.10 1.10 U pCi/g 1.85 406514

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.65 0.248 0.299 pCi/g 0.193

MDC

Bi-214 0.667 0.173 0.186 pCi/g 0.139

K-40 17.5 1.90 2.61 pCi/g 0.577

Pb-212 1.27 0.146 0.221 pCi/g 0.159

Pb-214 0.838 0.166 0.187 pCi/g 0.142

Ra-228 1.65 0.248 0.299 pCi/g 0.193

Th-228 1.27 0.146 0.221 pCi/g 0.159

Tl-208 0.557 0.102 0.117 pCi/g 0.0746

Lab ID: Analyzed: Sigma:12/19/18  06:52 230160-31847-243 Ts:
Client ID: Detector: Decay Corrected: NoCA-14 GV5

Analyte  Result Count Unc Total Unc Qualifier Unit

Radium-226 0.476 0.176 0.182 pCi/g 0.500 0.188

RL MDC

406513

Anly Batch

Thorium-234 0.625 0.490 0.495 U pCi/g 0.799 406513
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Prep Batch: 403043

Gamma Spectroscopy Analysis Detail Report

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 0.762 0.213 0.227 pCi/g 0.214

MDC

Bi-214 0.476 0.176 0.182 pCi/g 0.188

K-40 8.99 1.56 1.81 pCi/g 0.654

Pb-212 0.556 0.103 0.125 pCi/g 0.0948

Pb-214 0.657 0.133 0.149 pCi/g 0.141

Tl-208 0.142 0.0536 0.0556 pCi/g 0.0435

Lab ID: Analyzed: Sigma:12/19/18  06:50 230160-31847-244 Ts:
Client ID: Detector: Decay Corrected: NoCA-15 GV2

Analyte  Result Count Unc Total Unc Qualifier Unit

Radium-226 2.92 0.357 0.464 pCi/g 0.500 0.372

RL MDC

406516

Anly Batch

Thorium-234 1.99 0.931 0.957 pCi/g 1.44 406516

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.03 0.310 0.372 pCi/g 0.247

MDC

Bi-214 2.92 0.357 0.464 pCi/g 0.372

K-40 12.6 1.83 2.23 pCi/g 0.706

Pb-210 6.71 2.82 2.94 pCi/g 3.25

Pb-212 1.67 0.169 0.243 pCi/g 0.152

Pb-214 3.42 0.326 0.476 pCi/g 0.226

Tl-208 0.664 0.134 0.150 pCi/g 0.114

Lab ID: Analyzed: Sigma:12/19/18  08:20 230160-31847-257 Ts:
Client ID: Detector: Decay Corrected: NoDUP-13 GV14

Analyte  Result Count Unc Total Unc Qualifier Unit

Radium-226 1.67 0.215 0.276 pCi/g 0.500 0.177

RL MDC

406518

Anly Batch

Thorium-234 -0.334 0.963 0.964 U pCi/g 2.50 406518

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.57 0.314 0.352 pCi/g 0.212

MDC

Bi-214 1.67 0.215 0.276 pCi/g 0.177

K-40 6.58 1.15 1.33 pCi/g 0.521

Pb-212 1.78 0.171 0.287 pCi/g 0.168

Pb-214 1.90 0.218 0.294 pCi/g 0.178

Tl-208 0.722 0.113 0.135 pCi/g 0.0805
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Prep Batch: 403043

Gamma Spectroscopy Analysis Detail Report

Quality Control Summary

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorMB Result Qualifier RPD RER DERUnitMethod Blank ID: DER Limit

MB 160-403043/1-A Radium-226 -0.1391 U pCi/g -1.525490
12

MB 160-403043/1-A Thorium-234 0.1451 U pCi/g .4738801
3

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorLCS Result Qualifier RPD RER DERUnitLab Control Sample ID: DER Limit

-LCS 160-403043/2-A Americium-241 96.7 98.36 pCi/g 102 70 130 .2680712
798

-LCS 160-403043/2-A Cesium-137 28.0 30.67 pCi/g 110 70 130 1.603327
0662

-LCS 160-403043/2-A Cobalt-60 12.3 13.20 pCi/g 107 70 130 1.256235
2435

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorDU Result Qualifier RPD RER DERUnitDuplicate ID: DER Limit

160-31847-238 Radium-226 28.6 27.25 pCi/g 5 0.22 0.62 2

160-31847-238 Thorium-234 12.5 12.98 pCi/g 4 0.10 0.29 2

Glossary:

Ts = Count Duration, Sample
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-31847-9

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Aldridge, Clarence M

11/28/18  00:58

11/27/18  23:55403043

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

291.18 g 11/28/2018 
00:45

12/19/2018 Tuna CanFill_Geo-21, 
901.1

MB 160-403043/1

341.9 g 11/28/2018 
00:45

12/19/2018 Tuna CanFill_Geo-21, 
901.1

LCS 
160-403043/2

CA-09 46.4 g 434.1 g 387.7 g 11/28/2018 
00:45

12/19/2018 Tuna CanFill_Geo-21, 
901.1

T160-31847-A-238
-A

CA-09 46.4 g 434.1 g 387.7 g 11/28/2018 
00:45

12/19/2018 Tuna CanFill_Geo-21, 
901.1

T160-31847-A-238
-A DU

CA-10 46.3 g 449.1 g 402.8 g 11/28/2018 
00:45

12/19/2018 Tuna CanFill_Geo-21, 
901.1

T160-31847-A-239
-A

CA-11 46.8 g 430.2 g 383.4 g 11/28/2018 
00:45

12/19/2018 Tuna CanFill_Geo-21, 
901.1

T160-31847-A-240
-A

CA-12 46.4 g 428.7 g 382.3 g 11/28/2018 
00:45

12/19/2018 Tuna CanFill_Geo-21, 
901.1

T160-31847-A-241
-A

CA-13 46.8 g 426.8 g 380 g 11/28/2018 
00:45

12/19/2018 Tuna CanFill_Geo-21, 
901.1

T160-31847-A-242
-A

CA-14 46.8 g 471.6 g 424.8 g 11/28/2018 
00:45

12/19/2018 Tuna CanFill_Geo-21, 
901.1

T160-31847-A-243
-A

CA-15 46.4 g 438.2 g 391.8 g 11/28/2018 
00:45

12/19/2018 Tuna CanFill_Geo-21, 
901.1

T160-31847-A-244
-A

DUP-13 46.8 g 475.3 g 428.5 g 11/28/2018 
00:45

12/19/2018 Tuna CanFill_Geo-21, 
901.1

T160-31847-A-257
-A

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00008

AnalysisComment

Fill_Geo-21, 
901.1

MB 160-403043/1

# gFill_Geo-21, 
901.1

LCS 
160-403043/2

CA-09 Rocks/DirtFill_Geo-21, 
901.1

T160-31847-A-238
-A

CA-09 Rocks/DirtFill_Geo-21, 
901.1

T160-31847-A-238
-A DU

CA-10 Rocks/DirtFill_Geo-21, 
901.1

T160-31847-A-239
-A

CA-11 Rocks/DirtFill_Geo-21, 
901.1

T160-31847-A-240
-A

CA-12 Rocks/DirtFill_Geo-21, 
901.1

T160-31847-A-241
-A

CA-13 Rocks/DirtFill_Geo-21, 
901.1

T160-31847-A-242
-A

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-31847-9

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Aldridge, Clarence M

11/28/18  00:58

11/27/18  23:55403043

Batch Method:

TestAmerica St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00008

AnalysisComment

CA-14 Rocks/DirtFill_Geo-21, 
901.1

T160-31847-A-243
-A

CA-15 Rocks/DirtFill_Geo-21, 
901.1

T160-31847-A-244
-A

DUP-13 Rocks/DirtFill_Geo-21, 
901.1

T160-31847-A-257
-A

Batch Notes

Balance ID 1121432711

SOP Number ST-RC-0025 ST-RC-0003

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Test America St. Louis                    Spectrum ID: 9_Gamma_20184976 
-----------------------------------------------------------------------------                      
   Sample Description: 403043_Gamma_MB 160-403043~1-A 
             Detector: Detector # 9       
             Batch ID: 403043                 
    Work Order Number: Gamma   
           Lot Number: MB 160-403043~1-A
-----------------------------------------------------------------------------
        Decay to Time: 12/19/2018 06:48       Live Time: 1800   sec
     Acquisition Time: 12/19/2018 06:48:29    Real Time: 1802   sec
        Analysis Time: 12/19/2018 07:18       Dead Time: 0.13   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 9_2018-11-22_1615.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -2.721E+00          101.8     2.771E+00    2.775E+00    9.375E+00
NA-22      0.000E+00         1.#INF     5.108E-02    5.108E-02    3.764E-01
K-40      -3.378E+00          105.0     3.547E+00    3.551E+00    1.053E+01
Sc-46     -8.795E-03         2319.3     2.040E-01    2.040E-01    8.900E-01
CR-51      2.182E+00          182.6     3.985E+00    3.987E+00    1.346E+01
MN-54      3.663E-02          702.4     2.573E-01    2.573E-01    6.390E-01
FE-59      4.819E-01           40.8     1.967E-01    1.982E-01    5.919E-01
Co-56      3.366E-01           35.4     1.190E-01    1.203E-01    4.864E-01
CO-57     -1.366E-01           88.9     1.214E-01    1.216E-01    4.098E-01
CO-58      1.080E-01          159.9     1.727E-01    1.728E-01    6.281E-01
CO-60     -2.349E-02         1281.1     3.010E-01    3.010E-01    7.693E-01
ZN-65      0.000E+00         1.#INF     9.073E-02    9.073E-02    1.828E+00
NB-94      3.124E-01           98.2     3.069E-01    3.073E-01    1.044E+00
ZR-95     -3.958E-01           84.3     3.338E-01    3.345E-01    1.308E+00
NB-95      0.000E+00         1.#INF     9.716E-02    9.717E-02    4.743E-01
RU-103    -1.276E-01          316.2     4.034E-01    4.034E-01    5.450E-01
RH-106     3.443E-01         1717.5     5.914E+00    5.914E+00    2.026E+01
AG-108M   -1.428E-03        25502.9     3.642E-01    3.642E-01    4.868E-01
AG-110M    1.945E-01           69.8     1.358E-01    1.362E-01    1.220E+00
SN-113    -1.175E-02         4069.9     4.780E-01    4.780E-01    1.116E+00
SB-124    -1.714E-01           80.1     1.374E-01    1.376E-01    1.731E+00
SB-125    -5.423E-02          199.9     1.084E-01    1.085E-01    1.839E+00
I-131      1.897E-01           94.2     1.787E-01    1.790E-01    4.594E-01
Gd-153     0.000E+00         1.#INF     8.657E-02    8.657E-02    2.153E+00
Ga-68     -2.633E+00          452.1     1.190E+01    1.190E+01    2.832E+01
Tc-99m     0.000E+00         1.#INF     8.350E-02    8.350E-02    6.207E-01
BA-133     1.994E-01          104.6     2.085E-01    2.087E-01    7.208E-01
CS-134     8.485E-02          103.5     8.783E-02    8.794E-02    9.279E-01
CS-137     2.068E-01          147.0     3.040E-01    3.042E-01    1.058E+00
CE-139    -9.298E-02          179.3     1.667E-01    1.670E-01    5.756E-01
Ba-140    -1.964E-02         8114.6     1.594E+00    1.594E+00    2.117E+00
La-140     1.197E-01          111.4     1.333E-01    1.335E-01    4.733E-01
CE-141     3.067E-02         1051.8     3.225E-01    3.225E-01    1.122E+00

                                 (Page 1 of 21)
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CE-144     0.000E+00         1.#INF     4.923E-01    4.923E-01    4.761E+00
PM-144    -4.190E-01           75.8     3.174E-01    3.181E-01    1.061E+00
EU-152     9.590E-01           35.4     3.391E-01    3.428E-01    1.065E+00
EU-154     5.034E-01           83.5     4.203E-01    4.211E-01    8.524E-01
EU-155     1.466E-01          189.7     2.781E-01    2.782E-01    3.005E+00
HF-181     3.490E-01           98.6     3.442E-01    3.446E-01    8.505E-01
Ta-182    -1.235E+00           83.3     1.029E+00    1.031E+00    3.476E+00
Hg-203    -4.965E-02          369.1     1.832E-01    1.833E-01    6.497E-01
TL-208     4.528E-02           87.9     3.981E-02    3.988E-02    9.182E-01
PM-146     1.657E-01          112.5     1.865E-01    1.867E-01    7.073E-01
Y-88       1.176E-01           30.4     3.582E-02    3.646E-02    1.018E+00
Cd-113m   -2.654E+03           90.6     2.403E+03    2.409E+03    8.139E+03
Cd-109     2.341E+00          199.7     4.676E+00    4.677E+00    1.595E+01
Cf-251     6.262E-01           97.9     6.133E-01    6.159E-01    1.628E+00
Cf-249     0.000E+00         1.#INF     7.720E-02    7.720E-02    1.071E+00
Sn-126     1.466E+00          142.5     2.088E+00    2.090E+00    7.102E+00
PB-210     4.566E+00          114.9     5.248E+00    5.255E+00    1.792E+01
PB-212    -9.516E-02          444.9     4.234E-01    4.234E-01    1.497E+00
PB-214    -8.308E-01           90.6     7.525E-01    7.537E-01    1.809E+00
BI-207     1.860E-01          180.1     3.350E-01    3.351E-01    8.306E-01
BI-212     8.685E-01          373.9     3.248E+00    3.248E+00    1.168E+01
U-235      1.601E+00           49.7     7.958E-01    7.999E-01    4.960E+00
BI-214    -1.499E+00           65.3     9.795E-01    9.826E-01    4.146E+00
BI-210M    0.000E+00         1.#INF     1.502E-01    1.502E-01    1.183E+00
AC-228     8.201E-01           90.6     7.428E-01    7.440E-01    1.774E+00
TH-227     1.518E+00           76.4     1.159E+00    1.163E+00    5.254E+00
TH-229     1.178E+00          263.8     3.108E+00    3.109E+00    8.062E+00
TH-234     1.563E+00          211.0     3.297E+00    3.298E+00    1.123E+01
PA-231    -1.564E+00          120.0     1.876E+00    1.878E+00    3.955E+01
PA-233    -7.265E-01           82.6     5.999E-01    6.012E-01    3.817E+00
PA-234     1.639E+00           30.2     4.942E-01    5.014E-01    2.824E+00
PA-234M   -1.139E+01          267.3     3.045E+01    3.046E+01    1.167E+02
AM-241    -5.356E-01          102.6     5.493E-01    5.500E-01    1.855E+00
Np-237     1.418E+00           76.4     1.083E+00    1.085E+00    3.602E+00
Ir-192    -5.875E-02           95.6     5.613E-02    5.624E-02    1.636E+00
Cs-136    -2.969E-01           89.5     2.656E-01    2.662E-01    9.039E-01
Np-239    -4.461E-01          202.3     9.023E-01    9.027E-01    3.060E+00
Nd-147    -1.070E+00          165.1     1.767E+00    1.768E+00    4.436E+00
TL-210     7.177E-02          165.3     1.186E-01    1.187E-01    8.431E-01
Kr-85      0.000E+00         1.#INF     5.922E+00    5.922E+00    2.280E+02
-----------------------------------------------------------------------------
Total      2.698E+01

      Analyst: kody Saulters
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:18:50 AMPage  1
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184976.An1             
                                                                                 
 Sample description                                             
      403043_Gamma_MB 160-403043~1-A                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20184976.An1

 Acquisition information
        Start time:                 12/19/2018 6:48:29 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.13 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:18:50 AMPage  2
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184976.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/19/2018 6:48:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2018-11-22_1615.PBC
                                                 11/22/2018 4:15:14 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    0 cutoff: 5.00E+01 %

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.54        9. 114.93   1.00  2.577E-02    46.54   4.250    PBC<MDA PB210 
    64.28       10. 142.46   1.02  3.987E-02    64.28   9.700    PBC<MDA Sn126 
    80.99        6. 133.18   1.03  4.830E-02    80.99  34.060    PBC<MDA BA133 
    86.49       17.  76.37   1.04  5.008E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700    PBC<MDA EU155 
                                                86.94   9.040    PBC<MDA Sn126 
    86.54        7. 189.71   1.04  5.010E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  2.602E-01 EU155 
                                                86.94   9.040  8.817E-01 Sn126 
    86.94        7. 196.84   1.04  5.021E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  2.603E-01 EU155 
                                                86.94   9.040  8.819E-01 Sn126 
    87.57        7. 203.63   1.04  5.038E-02    87.57  37.500    PBC<MDA Sn126 
                                                88.04   3.790  2.093E+00 Cd109 
    88.04        8. 199.75   1.04  5.051E-02    87.57  37.500    PBC<MDA Sn126 
                                                88.04   3.790  2.341E+00 Cd109 
    91.10        8. 205.30   1.04  5.124E-02    91.10  28.300    PBC<MDA Nd147 
    92.59        8. 210.95   1.04  5.156E-02    92.59   5.584    PBC<MDA TH234 
    93.35        6. 290.97   1.04  5.171E-02    93.35   5.561    PBC<MDA AC228 
   121.78        9.  93.87   1.07  5.305E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.115E-01 CO57  
   131.29        7. 208.57   1.08  5.216E-02   131.29  18.000    PBC<MDA PA234 
   163.38       10. 106.35   1.11  4.676E-02   163.38   5.080    PBC<MDA U235  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:18:50 AMPage  3
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184976.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   176.60        9.  97.95   1.12  4.549E-02   176.60  17.000    PBC<MDA Cf251 
   193.51        4. 263.79   1.14  4.287E-02   193.51   4.400    PBC<MDA TH229 
   205.33       16.  49.70   1.15  4.123E-02   205.33   5.010    PBC<MDA U235  
   227.00        2. 484.77   1.17  3.858E-02   227.00   6.300    PBC<MDA Cf251 
   235.97       10. 115.57   1.18  3.760E-02   235.97  12.300    PBC<MDA TH227 
   238.63       -3. 444.92   1.18  3.732E-02   238.63  43.300    PBC<MDA PB212 
   242.00       -3. 424.78   1.18  3.697E-02   242.00   7.430    PBC<MDA PB214 
   256.24        9.  99.81   1.20  3.558E-02   256.24   7.000    PBC<MDA TH227 
   277.28        8.  87.92   1.21  3.372E-02   277.28   6.310    PBC<MDA TL208 
   296.00        7. 165.27   1.23  3.225E-02   296.00  79.000    PBC<MDA TL210 
   300.03        7. 172.71   1.24  3.195E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  5.257E+00 PA231 
                                               300.18   6.200  2.086E+00 PA233 
   300.07        7. 180.33   1.24  3.195E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  5.257E+00 PA231 
                                               300.18   6.200  2.086E+00 PA233 
   320.08       12. 182.63   1.25  3.056E-02   320.08   9.940    PBC<MDA CR51  
   345.83        9. 157.41   1.28  2.896E-02   345.83  15.070    PBC<MDA HF181 
   356.00        6. 104.56   1.29  2.837E-02   356.00  62.050    PBC<MDA BA133 
   364.48        8.  94.20   1.29  2.791E-02   364.48  81.700    PBC<MDA I131  
   383.84        7. 130.15   1.31  2.691E-02   383.84   8.940    PBC<MDA BA133 
   468.06        8. 100.22   1.38  2.335E-02   468.06  51.750    PBC<MDA Ir192 
   482.00        7. 118.87   1.40  2.286E-02   482.00  80.500    PBC<MDA HF181 
   487.02        7. 111.44   1.40  2.269E-02   487.02  45.500    PBC<MDA La140 
   511.86       31.  30.09   2.67  2.188E-02   511.86  20.000  3.935E+00 RH106 
   569.32        5. 103.51   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.562E+00 PA234 
                                               569.70  97.740  1.311E-01 BI207 
   635.89        2. 300.00   1.53  1.864E-02   635.89  11.310    PBC<MDA SB125 
   661.66        6. 147.02   1.55  1.810E-02   661.66  85.210    PBC<MDA CS137 
   702.63       10.  98.24   1.58  1.730E-02   702.63  97.900    PBC<MDA NB94  
   722.79        6.  96.91   1.60  1.693E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  2.288E-01 AG108M
                                               723.36  20.220  1.028E+00 EU154 
   727.17        2. 373.94   1.60  1.686E-02   727.17   7.550    PBC<MDA BI212 
   735.72        5. 112.55   1.61  1.671E-02   735.72  22.500    PBC<MDA PM146 
   763.94        6.  69.81   1.63  1.624E-02   763.94  22.280    PBC<MDA AG110M
   785.42       16.  26.14   1.65  1.590E-02   785.42   1.280  4.247E+01 BI212 
   801.95        1. 640.31   1.66  1.565E-02   801.95   8.690    PBC<MDA CS134 
   810.78        3. 159.86   1.67  1.551E-02   810.78  99.460    PBC<MDA CO58  
   834.85        1. 702.38   1.69  1.517E-02   834.85  99.980    PBC<MDA MN54  
   846.77        1. 501.66   1.70  1.501E-02   846.77  99.935    PBC<MDA Co56  
   860.56        2. 262.39   1.71  1.482E-02   860.56  12.420    PBC<MDA TL208 
   880.53       19.  22.94   1.72  1.456E-02   880.53   6.000  1.208E+01 PA234 
   898.04       12.  30.45   1.74  1.434E-02   898.04  93.700  5.067E-01 Y88   
   911.07        6.  90.58   1.75  1.418E-02   911.07  29.000    PBC<MDA AC228 
   946.02       11.  30.15   1.77  1.377E-02   946.02  13.400  3.311E+00 PA234 
   964.11        8.  35.36   1.79  1.357E-02   964.11  14.605  2.242E+00 EU152 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:18:50 AMPage  4
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184976.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   996.33        6.  83.50   1.81  1.323E-02   996.33  10.600    PBC<MDA EU154 
  1001.00       -2. 267.34   1.81  1.318E-02  1001.00   0.837    PBC<MDA PA234M
  1037.84        8.  35.36   1.84  1.281E-02  1037.84  14.130  2.455E+00 Co56  
  1063.66        3. 180.08   1.86  1.257E-02  1063.66  74.500    PBC<MDA BI207 
  1099.25        6.  40.82   1.89  1.224E-02  1099.25  56.500    PBC<MDA FE59  
  1112.07        3. 188.75   1.89  1.213E-02  1112.07  13.644    PBC<MDA EU152 
  1408.00        6.  40.82   2.10  1.004E-02  1408.00  21.005    PBC<MDA EU152 
  1460.83       -6. 105.00   2.13  9.749E-03  1460.83  10.670    PBC<MDA K40   
  1764.49        6.  64.58   2.31  8.350E-03  1764.49  15.400    PBC<MDA BI214 
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.80    46.54        49.         9.     0.005   114.93   0.998s
 TH-227    200.20    50.14        63.       -10.    -0.006   111.88   1.001s
 AM-241    237.77    59.54        78.       -13.    -0.007   102.57   1.010s
 TH-234    252.77    63.29        93.       -13.    -0.007   110.83   1.014s
 Sn-126    256.74    64.28       101.        10.     0.006   142.46   1.015s
 BA-133    323.56    80.99        16.         6.     0.003   133.18   1.031s
 Np-237    345.55    86.49        73.        17.     0.009    76.37   1.036s
 EU-155    345.76    86.54        90.         7.     0.004   189.71   1.036s
 Sn-126    347.35    86.94        97.         7.     0.004   196.84   1.037s
 Sn-126    349.87    87.57       104.         7.     0.004   203.63   1.037s
 Cd-109    351.75    88.04       126.         8.     0.004   199.75   1.038s
 Nd-147    363.99    91.10       134.         8.     0.004   205.30   1.041s
 TH-234    369.94    92.59       142.         8.     0.004   210.95   1.042s
 AC-228    372.98    93.35       150.         6.     0.003   290.97   1.043s
 Gd-153    389.58    97.50       156.         0.     0.000  1000.00   1.047s
 Np-239    397.58    99.50       156.         0.     0.000  1000.00   1.049s
 Gd-153    412.37   103.20       156.         0.     0.000  1000.00   1.052s
 Np-239    414.37   103.70       156.         0.     0.000  1000.00   1.053s
 Np-239    424.09   106.13       188.       -10.    -0.005   202.27   1.055s
 EU-152    486.67   121.78        32.         9.     0.005    93.87   1.070s
 CO-57     487.80   122.06        44.       -11.    -0.006    88.89   1.070s
 PA-234    524.72   131.29        93.         7.     0.004   208.57   1.079s
 HF-181    531.64   133.02       100.         0.     0.000  1000.00   1.081 
 CE-144    533.69   133.54       100.         0.     0.000  1000.00   1.081 
 HF-181    544.74   136.30       100.         0.     0.000  1000.00   1.084 
 CO-57     545.43   136.47       100.         0.     0.000  1000.00   1.084 
 Tc-99m    561.57   140.51       100.         0.     0.000  1000.00   1.088 
 U-235     574.67   143.79       100.         0.     0.000  1000.00   1.091 
 Ba-140    650.15   162.66        78.       -13.    -0.007    97.51   1.108s
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:18:50 AMPage  5
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184976.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 U-235     653.03   163.38        55.        10.     0.006   106.35   1.109s
 CE-139    662.92   165.85        61.        -6.    -0.004   179.33   1.111s
 Cf-251    705.90   176.60        18.         9.     0.005    97.95   1.122s
 U-235     742.37   185.72        33.        -6.    -0.003   183.71   1.130s
 TH-229    773.52   193.51        28.         4.     0.002   263.79   1.137s
 U-235     820.80   205.33        12.        16.     0.009    49.70   1.148s
 TH-229    842.87   210.85        40.       -10.    -0.006   127.80   1.153s
 Cf-251    907.45   227.00        24.         2.     0.001   484.77   1.168s
 TH-227    943.33   235.97        62.        10.     0.006   115.57   1.176 
 PB-212    953.97   238.63        77.        -3.    -0.002   444.92   1.179s
 PB-214    967.43   242.00        77.        -3.    -0.002   424.78   1.182 
 EU-152    978.21   244.69       100.       -12.    -0.007   118.25   1.185s
 TH-227   1024.39   256.24        20.         9.     0.005    99.81   1.195s
 Cd-113m  1054.23   263.70        36.       -10.    -0.006    90.55   1.202s
 BI-210M  1062.75   265.83        54.         0.     0.000  1000.00   1.204s
 TL-208   1108.55   277.28        23.         8.     0.005    87.92   1.215s
 Hg-203   1116.22   279.20        39.        -2.    -0.001   369.08   1.216 
 I-131    1136.61   284.30        20.        -4.    -0.002   224.54   1.221s
 TL-210   1183.41   296.00        71.         7.     0.004   165.27   1.231s
 PB-212   1199.52   300.03        79.         7.     0.004   172.71   1.235s
 PA-231   1199.68   300.07        86.         7.     0.004   180.33   1.235s
 PA-233   1200.12   300.18       191.       -12.    -0.007   163.67   1.235s
 PA-231   1210.00   302.65       179.       -12.    -0.007   158.28   1.237s
 BA-133   1210.81   302.85       167.       -12.    -0.007   152.97   1.238s
 Ba-140   1218.80   304.85       168.       -12.    -0.007   152.97   1.240s
 BI-210M  1218.99   304.90       180.        -8.    -0.004   245.37   1.240s
 Ir-192   1233.16   308.44       239.       -14.    -0.008   154.87   1.243s
 PA-233   1247.44   312.01       254.       -15.    -0.008    82.57   1.246 
 Ir-192   1265.35   316.49       268.       -14.    -0.008   162.71   1.250s
 CR-51    1279.73   320.08       231.        12.     0.007   182.63   1.253s
 La-140   1314.43   328.76       112.       -12.    -0.007   177.67   1.261s
 Cf-249   1333.15   333.44       122.       -12.    -0.006   137.63   1.265s
 AC-228   1352.66   338.32       134.        -4.    -0.002   457.91   1.270s
 Cs-136   1361.66   340.57       138.         0.     0.000  1000.00   1.272s
 EU-152   1376.53   344.29       138.         0.     0.000  1000.00   1.275s
 HF-181   1382.70   345.83        89.         9.     0.005   157.41   1.276s
 PB-214   1407.11   351.93        48.       -16.    -0.009    90.57   1.282s
 BA-133   1423.37   356.00        19.         6.     0.004   104.56   1.285s
 I-131    1457.31   364.48        12.         8.     0.004    94.20   1.293s
 BA-133   1534.73   383.84        38.         7.     0.004   130.15   1.310s
 Cf-249   1551.17   387.95        45.         0.     0.000  1000.00   1.314s
 SB-125   1710.86   427.88        22.        -4.    -0.002   264.34   1.349s
 SB-125   1852.82   463.37        32.        -2.    -0.001   651.69   1.380s
 Ir-192   1871.59   468.06        24.         8.     0.004   100.22   1.384s
 BE-7     1909.73   477.60        67.       -12.    -0.007   101.85   1.392s
 HF-181   1927.34   482.00        30.         7.     0.004   118.87   1.396s
 La-140   1947.43   487.02        26.         7.     0.004   111.44   1.400s
 RU-103   1987.56   497.05        14.        -5.    -0.003   316.20   1.409s
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:18:50 AMPage  6
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184976.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RH-106   2046.81   511.86        28.        31.     0.017    30.09   2.672 
 Kr-85    2055.27   513.98        59.         0.     0.000  1000.00   1.424s
 Nd-147   2123.35   531.00        17.        -5.    -0.003   165.12   1.438s
 CS-134   2252.30   563.24        14.        -2.    -0.001   403.11   1.466s
 CS-134   2276.64   569.32         9.         5.     0.003   103.51   1.471s
 PA-234   2277.24   569.47        14.         0.     0.000  1000.00   1.471s
 TL-208   2331.45   583.02        29.        -6.    -0.003   250.40   1.482s
 SB-125   2401.36   600.50       134.       -14.    -0.008   121.98   1.497 
 SB-124   2410.29   602.73       148.       -14.    -0.008   127.63   1.499s
 CS-134   2418.21   604.71       162.       -14.    -0.008   133.05   1.500s
 BI-214   2436.61   609.31       186.       -24.    -0.013    65.35   1.505s
 RU-103   2440.56   610.30       189.       -12.    -0.007   165.17   1.505s
 AG-108M  2456.49   614.28       201.         0.     0.000  1000.00   1.508s
 PM-144   2471.62   618.06       201.         0.     0.000  1000.00   1.512s
 SB-125   2542.94   635.89        17.         2.     0.001   300.00   1.526s
 I-131    2547.28   636.97        23.        -4.    -0.002   164.80   1.527s
 AG-110M  2630.43   657.76        30.       -11.    -0.006    78.31   1.544s
 CS-137   2646.03   661.66        33.         6.     0.003   147.02   1.548s
 PM-144   2785.58   696.54        42.       -13.    -0.007    75.76   1.576s
 NB-94    2809.93   702.63        39.        10.     0.005    98.24   1.581s
 SB-124   2890.57   722.79        16.         6.     0.004    96.91   1.598s
 AG-108M  2891.17   722.94        22.         0.     0.000  1000.00   1.598s
 EU-154   2892.86   723.36        22.         0.     0.000  1000.00   1.598s
 ZR-95    2896.22   724.20        24.       -10.    -0.005    78.62   1.599s
 BI-212   2908.11   727.17        27.         2.     0.001   373.94   1.601s
 PM-146   2942.31   735.72         5.         5.     0.003   112.55   1.608s
 PM-146   2988.08   747.16        10.        -3.    -0.001   209.32   1.617s
 ZR-95    3026.36   756.73        15.        -6.    -0.004    84.33   1.625s
 AG-110M  3055.23   763.94         5.         6.     0.003    69.81   1.631s
 NB-95    3062.61   765.79         6.         0.     0.000  1000.00   1.632s
 PA-234M  3065.10   766.41         6.         0.     0.000  1000.00   1.633s
 EU-152   3115.14   778.92         5.         0.     0.000  1000.00   1.643s
 BI-212   3141.15   785.42         0.        16.     0.009    26.14   1.648s
 CS-134   3182.96   795.87        18.        -2.    -0.001   308.22   1.656s
 TL-210   3197.88   799.60        20.         0.     0.000  1000.00   1.659s
 CS-134   3207.29   801.95        20.         1.     0.001   640.31   1.661s
 CO-58    3242.59   810.78        10.         3.     0.002   159.86   1.668s
 La-140   3262.58   815.77        13.         0.     0.000  1000.00   1.672s
 Cs-136   3273.50   818.50        23.        -8.    -0.005    89.46   1.674s
 MN-54    3338.91   834.85        10.         1.     0.001   702.38   1.687s
 Co-56    3386.61   846.77         5.         1.     0.001   501.66   1.696s
 TL-208   3441.80   860.56         5.         2.     0.001   262.39   1.707s
 NB-94    3483.94   871.10        45.       -18.    -0.010    58.06   1.715s
 EU-154   3492.47   873.23        62.        -5.    -0.003    94.66   1.717s
 PA-234   3521.68   880.53         0.        19.     0.011    22.94   1.722s
 PA-234   3532.53   883.24        19.         0.     0.000  1000.00   1.724s
 Y-88     3591.74   898.04         1.        12.     0.007    30.45   1.736s
 AC-228   3643.88   911.07         5.         6.     0.003    90.58   1.746s
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:18:50 AMPage  7
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184976.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234   3783.72   946.02         0.        11.     0.006    30.15   1.772s
 EU-152   3856.11   964.11         0.         8.     0.004    35.36   1.786s
 AC-228   3875.56   968.97        25.        -9.    -0.005    87.61   1.790s
 EU-154   3985.03   996.33        11.         6.     0.003    83.50   1.810s
 PA-234M  4003.71  1001.00        19.        -2.    -0.001   267.34   1.814s
 EU-154   4018.82  1004.77        28.        -9.    -0.005    90.66   1.816s
 Co-56    4151.13  1037.84         0.         8.     0.004    35.36   1.841s
 RH-106   4201.23  1050.36         6.        -1.     0.000   820.82   1.850s
 BI-207   4254.46  1063.66         6.         3.     0.002   180.08   1.860s
 Ga-68    4309.44  1077.40        11.        -2.    -0.001   452.11   1.870s
 FE-59    4396.88  1099.25         0.         6.     0.003    40.82   1.886s
 EU-152   4448.20  1112.07        11.         3.     0.001   188.75   1.895s
 ZN-65    4462.09  1115.55        14.         0.     0.000  1000.00   1.897s
 BI-214   4481.06  1120.29        17.        -3.    -0.002   224.44   1.901s
 Sc-46    4482.12  1120.55        14.         0.     0.000  1000.00   1.901s
 Ta-182   4485.12  1121.30        26.        -9.    -0.005    83.29   1.901 
 Ta-182   4756.25  1189.05         0.         0.     0.000  1000.00   1.949s
 Ta-182   4885.75  1221.41        11.        -6.    -0.004   130.84   1.972s
 Co-56    4953.27  1238.28         6.        -1.     0.000   725.45   1.984s
 NA-22    5098.35  1274.53         0.         0.     0.000  1000.00   2.008s
 EU-154   5098.39  1274.54         0.         0.     0.000  1000.00   2.008s
 FE-59    5166.65  1291.60        11.        -6.    -0.004    97.54   2.020s
 TL-210   5252.32  1313.00         6.        -3.    -0.001   218.12   2.034s
 AG-110M  5537.69  1384.30         6.        -3.    -0.002   203.94   2.082s
 EU-152   5632.56  1408.00         0.         6.     0.003    40.82   2.097s
 K-40     5844.03  1460.83        13.        -6.    -0.004   105.00   2.131s
 La-140   6385.95  1596.21         0.         0.     0.000  1000.00   2.215s
 BI-214   7059.65  1764.49         4.         6.     0.003    64.58   2.314s
 Co-56    7087.11  1771.35        10.         0.     0.000  1000.00   2.318s
 Y-88     7346.20  1836.06         7.        -4.    -0.002   107.64   2.354s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -2.7210E+00                                      5.31E+01             
                           477.60-2.721E+00 ?(  9.375E+00 1.02E+02 1.05E+01 G  
 
K-40     N  -3.3781E+00                                      4.66E+11             
                          1460.83-3.378E+00 ?(P 1.053E+01 1.05E+02 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:18:50 AMPage  8
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184976.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sc-46    F  -8.7953E-03                                      8.38E+01             
                           889.28-8.795E-03 %(P 8.900E-01 2.32E+03 1.00E+02 G  
                          1120.55 0.000E+00 +   9.283E-01 1.00E+03 1.00E+02 G  
 
CR-51    F   2.1820E+00                                      2.77E+01             
                           320.08 2.182E+00 ?(P 1.346E+01 1.83E+02 9.94E+00 G  
 
MN-54    C   3.6628E-02                                      3.12E+02             
                           834.85 3.663E-02 ?(  6.390E-01 7.02E+02 1.00E+02 G  
 
FE-59    F   4.8187E-01                                      4.45E+01             
                          1099.25 4.819E-01 ?(  5.919E-01 4.08E+01 5.65E+01 G  
                          1291.60-7.730E-01 - P 2.209E+00 9.75E+01 4.32E+01 G  
 
Co-56    C   3.3661E-01                                      7.73E+01             
                           846.77 3.705E-02 ?(  4.864E-01 5.02E+02 9.99E+01 G  
                          1238.28-6.533E-02 + P 1.057E+00 7.25E+02 6.61E+01 G  
                          1037.84 2.455E+00 ?(  2.262E+00 3.54E+01 1.41E+01 G  
                          1771.35 0.000E+00 -   7.522E+00 1.00E+03 1.55E+01  A 
 
CO-57    C  -1.3656E-01                                      2.72E+02             
                           122.06-1.366E-01 ?(  4.098E-01 8.89E+01 8.56E+01 G  
                           136.47 0.000E+00 +   4.981E+00 1.00E+03 1.07E+01 G  
 
CO-58    C   1.0801E-01                                      7.09E+01             
                           810.78 1.080E-01 ?(  6.281E-01 1.60E+02 9.95E+01 G  
 
CO-60    F  -2.3494E-02                                      1.93E+03             
                          1332.50-2.349E-02 %(P 7.693E-01 1.28E+03 1.00E+02 G  
                          1173.24-2.749E-02 % P 6.559E-01 1.08E+03 9.99E+01 G  
 
NB-94    I   3.1240E-01                                      7.41E+06             
                           702.63 3.124E-01 ?(  1.044E+00 9.82E+01 9.79E+01 G  
                           871.10-6.777E-01 +   1.287E+00 5.81E+01 9.99E+01 G  
 
ZR-95    I  -3.9585E-01                                      6.40E+01             
                           756.73-3.958E-01 ?(P 1.308E+00 8.43E+01 5.45E+01 G  
                           724.20-7.166E-01 +   1.895E+00 7.86E+01 4.42E+01 G  
 
RU-103   I  -1.2758E-01                                      3.93E+01             
                           497.05-1.276E-01 ?(P 5.450E-01 3.16E+02 9.09E+01 G  
                           610.30-6.015E+00 +   3.359E+01 1.65E+02 5.75E+00 GA 
 
RH-106   I   3.4433E-01                                      3.74E+02             
                           621.92 3.443E-01 %(  2.026E+01 1.72E+03 9.93E+00 G  
                          1050.36-1.871E+00 +   3.873E+01 8.21E+02 1.56E+00 G  
                           511.86 3.935E+00 ?   3.474E+00 3.01E+01 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:18:50 AMPage  9
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184976.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C  -1.4280E-03                                      1.53E+05             
                           433.94-1.428E-03 &(P 4.868E-01 2.55E+04 9.05E+01 G  
                           722.94 0.000E+00 +   8.874E-01 1.00E+03 9.08E+01 G  
                           614.28 0.000E+00 +   2.225E+00 1.00E+03 8.98E+01 G  
 
AG-110M  F   1.9452E-01                                      2.50E+02             
                           884.68-1.279E-02 %(P 1.220E+00 2.16E+03 7.27E+01 G  
                           657.76-3.468E-01 +   9.117E-01 7.83E+01 9.46E+01 G  
                           937.49-6.728E-03 % P 1.538E+00 6.55E+03 3.44E+01 G  
                          1384.30-6.307E-01 + P 3.131E+00 2.04E+02 2.43E+01 G  
                           763.94 8.708E-01 ?(  2.017E+00 6.98E+01 2.23E+01 G  
 
SN-113   F  -1.1746E-02                                      1.15E+02             
                           391.69-1.175E-02 %(P 1.116E+00 4.07E+03 6.40E+01 G  
 
SB-124   F  -1.7142E-01                                      6.02E+01             
                           602.73-4.017E-01 ?(  1.731E+00 1.28E+02 9.83E+01 G  
                          1690.98-3.643E-02 % P 9.906E-01 2.47E+03 4.78E+01 G  
                           722.79 1.922E+00 ?(  6.421E+00 9.69E+01 1.08E+01 G  
 
SB-125   I  -5.4231E-02                                      1.01E+03             
                           427.88-2.763E-01 &(  1.839E+00 2.64E+02 2.96E+01 G  
                           600.50-2.201E+00 +   9.063E+00 1.22E+02 1.79E+01 G  
                           635.89 5.269E-01 ?(  5.776E+00 3.00E+02 1.13E+01 G  
                           463.37-5.088E-01 & P 6.581E+00 6.52E+02 1.05E+01 G  
 
I-131    I   1.8969E-01                                      8.02E+00             
                           364.48 1.897E-01 ?(  4.594E-01 9.42E+01 8.17E+01 G  
                           284.30-1.092E+00 +   6.428E+00 2.25E+02 6.14E+00 G  
                           636.97-1.803E+00 +   1.049E+01 1.65E+02 7.17E+00 G  
 
Ga-68    C  -2.6327E+00                                      4.71E-02             
                          1077.40-2.633E+00 ?(  2.832E+01 4.52E+02 3.30E+00 G  
 
BA-133   F   1.9940E-01                                      3.85E+03             
                           356.00 1.994E-01 ?(  7.208E-01 1.05E+02 6.20E+01 G  
                           302.85-1.162E+00 +   6.011E+00 1.53E+02 1.83E+01 G  
                           383.84 1.617E+00 ?   7.260E+00 1.30E+02 8.94E+00 GA 
                            80.99 1.967E-01 ? P 7.212E-01 1.33E+02 3.41E+01 GA 
 
CS-134   I   8.4850E-02                                      7.54E+02             
                           795.87-8.255E-02 &(  9.279E-01 3.08E+02 8.55E+01 G  
                           604.71-4.058E-01 +   1.822E+00 1.33E+02 9.76E+01 G  
                           569.32 8.329E-01 ?(  3.024E+00 1.04E+02 1.54E+01 G  
                           801.95 4.086E-01 ?(  9.623E+00 6.40E+02 8.69E+00 G  
                           563.24-6.523E-01 +   6.570E+00 4.03E+02 8.35E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:18:50 AMPage 10
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184976.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-137   I   2.0678E-01                                      1.10E+04             
                           661.66 2.068E-01 ?(  1.058E+00 1.47E+02 8.52E+01 G  
 
CE-139   F  -9.2981E-02                                      1.38E+02             
                           165.85-9.298E-02 ?(  5.756E-01 1.79E+02 7.99E+01 G  
 
Ba-140   I  -1.9641E-02                                      1.28E+01             
                           537.26-1.964E-02 &(P 2.117E+00 8.11E+03 2.44E+01 G  
                           162.66-2.542E+00 &   8.354E+00 9.75E+01 6.22E+00 G  
                           304.85-4.994E+00 &   2.584E+01 1.53E+02 4.29E+00 G  
 
La-140   I   1.1965E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  4.733E-01 1.00E+03 9.54E+01 G  
                           487.02 3.705E-01 ?(  1.424E+00 1.11E+02 4.55E+01 G  
                           328.76-1.121E+00 + P 4.738E+00 1.78E+02 2.03E+01 G  
                           815.77 0.000E+00 -   3.015E+00 1.00E+03 2.33E+01 G  
 
CE-141   I   3.0666E-02                                      3.25E+01             
                           145.44 3.067E-02 %(  1.122E+00 1.05E+03 4.82E+01 G  
 
PM-144   C  -4.1895E-01                                      3.63E+02             
                           696.54-4.190E-01 ?(  1.061E+00 7.58E+01 9.90E+01 G  
                           618.06 0.000E+00 +   2.026E+00 1.00E+03 9.91E+01 G  
 
EU-152   F   9.5902E-01                                      4.94E+03             
                           121.78 3.338E-01 ?(  1.065E+00 9.39E+01 2.86E+01 G  
                           344.29 0.000E+00 -   4.142E+00 1.00E+03 2.65E+01 G  
                          1112.07 8.950E-01 ?(  6.175E+00 1.89E+02 1.36E+01 G  
                           778.92 0.000E+00 -   3.524E+00 1.00E+03 1.29E+01 G  
                           964.11 2.242E+00 ?(  2.066E+00 3.54E+01 1.46E+01 G  
                           244.69-2.467E+00 +   9.871E+00 1.18E+02 7.58E+00 G  
                          1408.00 1.580E+00 ?   1.941E+00 4.08E+01 2.10E+01 GA 
 
EU-154   I   5.0337E-01                                      3.14E+03             
                           123.10-1.403E-02 %(P 8.524E-01 2.36E+03 4.08E+01 G  
                          1274.54 0.000E+00 +   1.069E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 +   3.989E+00 1.00E+03 2.02E+01 G  
                           873.23-1.686E+00 + P 1.220E+01 9.47E+01 1.23E+01 G  
                          1004.77-2.097E+00 +   6.459E+00 9.07E+01 1.80E+01 G  
                           996.33 2.494E+00 ?(  7.104E+00 8.35E+01 1.06E+01 G  
 
EU-155   I   1.4661E-01                                      1.81E+03             
                           105.31-1.790E-02 %(P 3.005E+00 3.53E+03 2.12E+01 G  
                            86.54 2.602E-01 ?(  1.693E+00 1.90E+02 3.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:18:50 AMPage 11
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184976.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
HF-181   F   3.4896E-01                                      4.24E+01             
                           482.00 2.072E-01 ?(  8.505E-01 1.19E+02 8.05E+01 G  
                           133.02 0.000E+00 -   1.218E+00 1.00E+03 4.33E+01 G  
                           345.83 1.106E+00 ?(P 5.943E+00 1.57E+02 1.51E+01 G  
                           136.30 0.000E+00 -   9.089E+00 1.00E+03 5.85E+00 G  
 
Ta-182   F  -1.2352E+00                                      1.14E+02             
                          1121.30-1.235E+00 ?(  3.476E+00 8.33E+01 3.49E+01 G  
                          1221.41-1.157E+00 +   3.362E+00 1.31E+02 2.70E+01 G  
                          1189.05 0.000E+00 +   2.197E+00 1.00E+03 1.62E+01 G  
 
Hg-203   F  -4.9650E-02                                      4.66E+01             
                           279.20-4.965E-02 ?(  6.497E-01 3.69E+02 8.15E+01 G  
 
TL-208   N   4.5284E-02                                      6.98E+02             
                           583.02-1.961E-01 ?(P 9.182E-01 2.50E+02 8.45E+01 G  
                           277.28 2.204E+00 ?(  6.585E+00 8.79E+01 6.31E+00 G  
                           860.56 5.908E-01 ?(P 3.976E+00 2.62E+02 1.24E+01 G  
 
PM-146   C   1.6573E-01                                      2.02E+03             
                           453.88-1.376E-02 %(P 7.073E-01 3.81E+03 6.50E+01 G  
                           747.16-2.490E-01 + P 1.691E+00 2.09E+02 3.40E+01 G  
                           735.72 6.843E-01 ?(P 1.996E+00 1.13E+02 2.25E+01 G  
 
Y-88     F   1.1765E-01                                      1.07E+02             
                          1836.06-2.498E-01 ?(P 1.018E+00 1.08E+02 9.92E+01 G  
                           898.04 5.067E-01 *(P 3.047E-01 3.04E+01 9.37E+01 G  
 
Cd-113m     -2.6537E+03                                      5.33E+03             
                           263.70-2.654E+03 ?(  8.139E+03 9.06E+01 6.00E-03   K
 
Cd-109   F   2.3408E+00                                      4.53E+02             
                            88.04 2.341E+00 &(  1.595E+01 2.00E+02 3.79E+00 G  
 
Cf-251   T   6.2621E-01                                      3.28E+05             
                           176.60 6.262E-01 &(  1.628E+00 9.79E+01 1.70E+01 G  
                           227.00 4.571E-01 ?   5.837E+00 4.85E+02 6.30E+00 GA 
 
Sn-126       1.4658E+00                                      3.65E+07             
                            87.57 2.120E-01 -   1.478E+00 2.04E+02 3.75E+01 GA 
                            64.28 1.466E+00 ?(  7.102E+00 1.42E+02 9.70E+00 G  
                            86.94 8.819E-01 &   5.949E+00 1.97E+02 9.04E+00 GA 
 
PB-210   N   4.5659E+00                                      8.14E+03             
                            46.54 4.566E+00 ?(  1.792E+01 1.15E+02 4.25E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:18:50 AMPage 12
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184976.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N  -9.5160E-02                                      6.98E+02             
                           238.63-9.516E-02  (P 1.497E+00 4.45E+02 4.33E+01 G  
                           300.03 3.942E+00 ?   2.336E+01 1.73E+02 3.28E+00 GA 
 
PB-214   N  -8.3081E-01                                      5.84E+05             
                           351.93-8.308E-01 ?(P 1.809E+00 9.06E+01 3.76E+01 G  
                           295.09-4.707E-02 % P 3.761E+00 2.28E+03 1.93E+01 G  
                           242.00-6.007E-01 & P 8.817E+00 4.25E+02 7.43E+00 GA 
 
BI-207   C   1.8602E-01                                      1.18E+04             
                          1063.66 1.860E-01 ?(P 8.306E-01 1.80E+02 7.45E+01 G  
                           569.70-9.366E-03 %   5.718E-01 1.62E+03 9.77E+01 G  
 
BI-212   N   8.6850E-01                                      6.98E+02             
                           727.17 8.685E-01 ?(P 1.168E+01 3.74E+02 7.55E+00 G  
                           785.42 4.247E+01 ? P 2.012E+01 2.61E+01 1.28E+00 GA 
 
U-235    N   1.6011E+00                                      2.57E+11             
                           143.79 0.000E+00 ?(  4.960E+00 1.00E+03 1.10E+01 G  
                           205.33 4.274E+00 &(P 5.090E+00 4.97E+01 5.01E+00 G  
                           163.38 2.420E+00 ?(  8.743E+00 1.06E+02 5.08E+00 G  
                           185.72-1.402E-01 +   6.889E-01 1.84E+02 5.40E+01 GA 
 
BI-214   N  -1.4989E+00                                      5.84E+05             
                           609.31-1.499E+00 ?(P 4.146E+00 6.53E+01 4.61E+01 G  
                          1120.29-8.389E-01 + P 6.644E+00 2.24E+02 1.51E+01 G  
                          1764.49 2.540E+00 + P 5.258E+00 6.46E+01 1.54E+01 G  
 
AC-228   N   8.2011E-01                                      2.10E+03             
                           911.07 8.201E-01 &(  1.774E+00 9.06E+01 2.90E+01 G  
                           968.97-2.072E+00 +   6.159E+00 8.76E+01 1.75E+01 G  
                           338.32-5.664E-01 -   8.915E+00 4.58E+02 1.20E+01 G  
                            93.35 1.162E+00 ?   1.155E+01 2.91E+02 5.56E+00 XA 
 
TH-227   N   1.5184E+00                                      7.95E+03             
                           256.24 2.072E+00 ?(  5.254E+00 9.98E+01 7.00E+00 G  
                           235.97 1.203E+00 ?(  4.733E+00 1.16E+02 1.23E+01 G  
                            50.14-2.500E+00 +   9.507E+00 1.12E+02 8.00E+00 G  
 
TH-229   N   1.1782E+00                                      2.68E+06             
                           193.51 1.178E+00 ?(  8.062E+00 2.64E+02 4.40E+00 G  
                           210.85-4.586E+00 +   1.476E+01 1.28E+02 2.99E+00 G  
 
TH-234   N   1.5628E+00                                      1.63E+12             
                            92.59 1.563E+00 ?(  1.123E+01 2.11E+02 5.58E+00 G  
                            63.29-4.725E+00 +   1.770E+01 1.11E+02 3.81E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:18:50 AMPage 13
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184976.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-231   N  -1.5636E+00                                      1.20E+07             
                           302.65-7.390E+00 ?(  3.955E+01 1.58E+02 2.88E+00 G  
                           300.07 5.257E+00 ?(  3.250E+01 1.80E+02 2.46E+00 G  
 
PA-233   C  -7.2654E-01                                      7.82E+08             
                           312.01-7.265E-01 ?(P 3.817E+00 8.26E+01 3.60E+01 G  
                           300.18-3.407E+00 +   1.885E+01 1.64E+02 6.20E+00 G  
 
PA-234   N   1.6392E+00                                      1.63E+12             
                           131.29 3.945E-01 ?(  2.824E+00 2.09E+02 1.80E+01 G  
                           946.02 3.311E+00 ?(  2.219E+00 3.02E+01 1.34E+01 G  
                           569.47 0.000E+00 -   6.745E+00 1.00E+03 8.20E+00 G  
                           883.24 0.000E+00 &   9.172E+00 1.00E+03 9.60E+00 G  
                           880.53 1.208E+01 ?   4.687E+00 2.29E+01 6.00E+00 GA 
 
PA-234M  N  -1.1391E+01                                      1.63E+12             
                          1001.00-1.139E+01 ?(P 1.167E+02 2.67E+02 8.37E-01 G  
                           766.41 0.000E+00 +   1.611E+02 1.00E+03 2.94E-01 G  
 
AM-241   T  -5.3557E-01                                      1.58E+05             
                            59.54-5.356E-01 &(  1.855E+00 1.03E+02 3.59E+01 G  
 
Np-237   F   1.4176E+00                                      2.14E+06             
                            86.49 1.418E+00 ?(P 3.602E+00 7.64E+01 1.31E+01 G  
 
Ir-192   F  -5.8747E-02                                      7.40E+01             
                           316.49-2.987E-01 ?(  1.636E+00 1.63E+02 8.70E+01 G  
                           468.06 3.448E-01 ?(  1.185E+00 1.00E+02 5.18E+01 G  
                           308.44-7.997E-01 +   4.172E+00 1.55E+02 3.18E+01 G  
 
Cs-136   F  -2.9691E-01                                      1.30E+01             
                           818.50-2.969E-01 ?(  9.039E-01 8.95E+01 1.00E+02 G  
                          1048.07 1.821E-02 %   8.053E-01 1.11E+03 8.00E+01 G  
                           340.57 0.000E+00 +   2.323E+00 1.00E+03 4.69E+01 G  
 
Np-239   T  -4.4610E-01                                      2.36E+00             
                           103.70 0.000E+00 &   2.657E+00 1.00E+03 2.40E+01 X  
                           106.13-4.461E-01 ?(  3.060E+00 2.02E+02 2.27E+01 G  
                            99.50 0.000E+00 +   4.285E+00 1.00E+03 1.50E+01 X  
 
Nd-147      -1.0699E+00                                      1.11E+01             
                           531.00-1.070E+00 ?(  4.436E+00 1.65E+02 1.30E+01 G  
                            91.10 3.098E-01 +   2.169E+00 2.05E+02 2.83E+01 G  
 
TL-210   N   7.1767E-02                                      5.84E+05             
                           799.60 0.000E+00 ?(  8.431E-01 1.00E+03 9.90E+01 G  
                           296.00 1.617E-01 &(  9.175E-01 1.65E+02 7.90E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:18:50 AMPage 14
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184976.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1313.00-6.639E-01 +   3.436E+00 2.18E+02 2.10E+01 GA 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54        49.         9.     0.005   114.93   4.566E+00   
 TH-227      50.14        63.       -10.    -0.006   111.88  -2.500E+00   
 AM-241      59.54        78.       -13.    -0.007   102.57  -5.356E-01   
 TH-234      63.29        93.       -13.    -0.007   110.83  -4.725E+00   
 Sn-126      64.28       101.        10.     0.006   142.46   1.466E+00   
 BA-133      80.99        16.         6.     0.003   133.18   1.967E-01  P
 Np-237      86.49        73.        17.     0.009    76.37   1.418E+00  P
 EU-155      86.54        90.         7.     0.004   189.71   2.602E-01   
 Sn-126      86.94        97.         7.     0.004   196.84   8.819E-01   
 Sn-126      87.57       104.         7.     0.004   203.63   2.120E-01   
 Cd-109      88.04       126.         8.     0.004   199.75   2.341E+00   
 Nd-147      91.10       134.         8.     0.004   205.30   3.098E-01   
 TH-234      92.59       142.         8.     0.004   210.95   1.563E+00   
 AC-228      93.35       150.         6.     0.003   290.97   1.162E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:18:50 AMPage 15
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184976.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-239     106.13       188.       -10.    -0.005   202.27  -4.461E-01   
 EU-152     121.78        32.         9.     0.005    93.87   3.338E-01   
 CO-57      122.06        44.       -11.    -0.006    88.89  -1.366E-01   
 PA-234     131.29        93.         7.     0.004   208.57   3.945E-01   
 Ba-140     162.66        78.       -13.    -0.007    97.51  -2.542E+00   
 U-235      163.38        55.        10.     0.006   106.35   2.420E+00   
 CE-139     165.85        61.        -6.    -0.004   179.33  -9.298E-02   
 Cf-251     176.60        18.         9.     0.005    97.95   6.262E-01   
 U-235      185.72        33.        -6.    -0.003   183.71  -1.402E-01   
 TH-229     193.51        28.         4.     0.002   263.79   1.178E+00   
 U-235      205.33        12.        16.     0.009    49.70   4.274E+00  P
 TH-229     210.85        40.       -10.    -0.006   127.80  -4.586E+00   
 Cf-251     227.00        24.         2.     0.001   484.77   4.571E-01   
 TH-227     235.97        62.        10.     0.006   115.57   1.203E+00   
 PB-212     238.63        77.        -3.    -0.002   444.92  -9.516E-02  P
 PB-214     242.00        77.        -3.    -0.002   424.78  -6.007E-01  P
 EU-152     244.69       100.       -12.    -0.007   118.25  -2.467E+00   
 TH-227     256.24        20.         9.     0.005    99.81   2.072E+00   
 Cd-113m    263.70        36.       -10.    -0.006    90.55  -2.654E+03   
 TL-208     277.28        23.         8.     0.005    87.92   2.204E+00   
 Hg-203     279.20        39.        -2.    -0.001   369.08  -4.965E-02   
 I-131      284.30        20.        -4.    -0.002   224.54  -1.092E+00   
 TL-210     296.00        71.         7.     0.004   165.27   1.617E-01   
 PB-212     300.03        79.         7.     0.004   172.71   3.942E+00   
 PA-231     300.07        86.         7.     0.004   180.33   5.257E+00   
 PA-233     300.18       191.       -12.    -0.007   163.67  -3.407E+00   
 PA-231     302.65       179.       -12.    -0.007   158.28  -7.390E+00   
 BA-133     302.85       167.       -12.    -0.007   152.97  -1.162E+00   
 Ba-140     304.85       168.       -12.    -0.007   152.97  -4.994E+00   
 BI-210M    304.90       180.        -8.    -0.004   245.37  -4.906E-01   
 Ir-192     308.44       239.       -14.    -0.008   154.87  -7.997E-01   
 PA-233     312.01       254.       -15.    -0.008    82.57  -7.265E-01  P
 Ir-192     316.49       268.       -14.    -0.008   162.71  -2.987E-01   
 CR-51      320.08       231.        12.     0.007   182.63   2.182E+00  P
 La-140     328.76       112.       -12.    -0.007   177.67  -1.121E+00  P
 Cf-249     333.44       122.       -12.    -0.006   137.63  -1.403E+00   
 AC-228     338.32       134.        -4.    -0.002   457.91  -5.664E-01   
 HF-181     345.83        89.         9.     0.005   157.41   1.106E+00  P
 PB-214     351.93        48.       -16.    -0.009    90.57  -8.308E-01  P
 BA-133     356.00        19.         6.     0.004   104.56   1.994E-01   
 I-131      364.48        12.         8.     0.004    94.20   1.897E-01   
 BA-133     383.84        38.         7.     0.004   130.15   1.617E+00   
 SB-125     427.88        22.        -4.    -0.002   264.34  -2.763E-01   
 SB-125     463.37        32.        -2.    -0.001   651.69  -5.088E-01  P
 Ir-192     468.06        24.         8.     0.004   100.22   3.448E-01   
 BE-7       477.60        67.       -12.    -0.007   101.85  -2.721E+00   
 HF-181     482.00        30.         7.     0.004   118.87   2.072E-01   
 La-140     487.02        26.         7.     0.004   111.44   3.705E-01   
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:18:50 AMPage 16
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184976.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RU-103     497.05        14.        -5.    -0.003   316.20  -1.276E-01  P
 RH-106     511.86        28.        31.     0.017    30.09   3.935E+00   
 Nd-147     531.00        17.        -5.    -0.003   165.12  -1.070E+00   
 CS-134     563.24        14.        -2.    -0.001   403.11  -6.523E-01   
 CS-134     569.32         9.         5.     0.003   103.51   8.329E-01   
 TL-208     583.02        29.        -6.    -0.003   250.40  -1.961E-01  P
 SB-125     600.50       134.       -14.    -0.008   121.98  -2.201E+00   
 SB-124     602.73       148.       -14.    -0.008   127.63  -4.017E-01   
 CS-134     604.71       162.       -14.    -0.008   133.05  -4.058E-01   
 BI-214     609.31       186.       -24.    -0.013    65.35  -1.499E+00  P
 RU-103     610.30       189.       -12.    -0.007   165.17  -6.015E+00   
 SB-125     635.89        17.         2.     0.001   300.00   5.269E-01   
 I-131      636.97        23.        -4.    -0.002   164.80  -1.803E+00   
 AG-110M    657.76        30.       -11.    -0.006    78.31  -3.468E-01   
 CS-137     661.66        33.         6.     0.003   147.02   2.068E-01   
 PM-144     696.54        42.       -13.    -0.007    75.76  -4.190E-01   
 NB-94      702.63        39.        10.     0.005    98.24   3.124E-01   
 SB-124     722.79        16.         6.     0.004    96.91   1.922E+00   
 ZR-95      724.20        24.       -10.    -0.005    78.62  -7.166E-01   
 BI-212     727.17        27.         2.     0.001   373.94   8.685E-01  P
 PM-146     735.72         5.         5.     0.003   112.55   6.843E-01  P
 PM-146     747.16        10.        -3.    -0.001   209.32  -2.490E-01  P
 ZR-95      756.73        15.        -6.    -0.004    84.33  -3.958E-01  P
 AG-110M    763.94         5.         6.     0.003    69.81   8.708E-01   
 BI-212     785.42         0.        16.     0.009    26.14   4.247E+01  P
 CS-134     795.87        18.        -2.    -0.001   308.22  -8.255E-02   
 CS-134     801.95        20.         1.     0.001   640.31   4.086E-01   
 CO-58      810.78        10.         3.     0.002   159.86   1.080E-01   
 Cs-136     818.50        23.        -8.    -0.005    89.46  -2.969E-01   
 MN-54      834.85        10.         1.     0.001   702.38   3.663E-02   
 Co-56      846.77         5.         1.     0.001   501.66   3.705E-02   
 TL-208     860.56         5.         2.     0.001   262.39   5.908E-01  P
 NB-94      871.10        45.       -18.    -0.010    58.06  -6.777E-01   
 EU-154     873.23        62.        -5.    -0.003    94.66  -1.686E+00  P
 PA-234     880.53         0.        19.     0.011    22.94   1.208E+01   
 Y-88       898.04         1.        12.     0.007    30.45   5.067E-01  P
 AC-228     911.07         5.         6.     0.003    90.58   8.201E-01   
 PA-234     946.02         0.        11.     0.006    30.15   3.311E+00   
 EU-152     964.11         0.         8.     0.004    35.36   2.242E+00   
 AC-228     968.97        25.        -9.    -0.005    87.61  -2.072E+00   
 EU-154     996.33        11.         6.     0.003    83.50   2.494E+00   
 PA-234M   1001.00        19.        -2.    -0.001   267.34  -1.139E+01  P
 EU-154    1004.77        28.        -9.    -0.005    90.66  -2.097E+00   
 Co-56     1037.84         0.         8.     0.004    35.36   2.455E+00   
 RH-106    1050.36         6.        -1.     0.000   820.82  -1.871E+00   
 BI-207    1063.66         6.         3.     0.002   180.08   1.860E-01  P
 Ga-68     1077.40        11.        -2.    -0.001   452.11  -2.633E+00   
 FE-59     1099.25         0.         6.     0.003    40.82   4.819E-01   
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:18:50 AMPage 17
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184976.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152    1112.07        11.         3.     0.001   188.75   8.950E-01   
 BI-214    1120.29        17.        -3.    -0.002   224.44  -8.389E-01  P
 Ta-182    1121.30        26.        -9.    -0.005    83.29  -1.235E+00   
 Ta-182    1221.41        11.        -6.    -0.004   130.84  -1.157E+00   
 Co-56     1238.28         6.        -1.     0.000   725.45  -6.533E-02  P
 FE-59     1291.60        11.        -6.    -0.004    97.54  -7.730E-01  P
 TL-210    1313.00         6.        -3.    -0.001   218.12  -6.639E-01   
 AG-110M   1384.30         6.        -3.    -0.002   203.94  -6.307E-01  P
 EU-152    1408.00         0.         6.     0.003    40.82   1.580E+00   
 K-40      1460.83        13.        -6.    -0.004   105.00  -3.378E+00  P
 BI-214    1764.49         4.         6.     0.003    64.58   2.540E+00  P
 Y-88      1836.06         7.        -4.    -0.002   107.64  -2.498E-01  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -2.7210E+00   -2.7210E+00    1.018E+02%                9.37E+00
 NA-22  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.76E-01
 K-40   #A   -3.3781E+00   -3.3781E+00    1.050E+02%                1.05E+01
 Sc-46  #A   -8.7953E-03   -8.7953E-03    2.319E+03%                8.90E-01
 CR-51  #A    2.1819E+00    2.1820E+00    1.826E+02%                1.35E+01
 MN-54  #A    3.6628E-02    3.6628E-02    7.024E+02%                6.39E-01
 FE-59  #A    4.8187E-01    4.8187E-01    4.082E+01%                5.92E-01
 Co-56  #A    3.3661E-01    3.3661E-01    3.536E+01%                4.86E-01
 CO-57  #A   -1.3656E-01   -1.3656E-01    8.889E+01%                4.10E-01
 CO-58  #A    1.0801E-01    1.0801E-01    1.599E+02%                6.28E-01
 CO-60  #A   -2.3494E-02   -2.3494E-02    1.281E+03%                7.69E-01
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.83E+00
 NB-94  #A    3.1240E-01    3.1240E-01    9.824E+01%                1.04E+00
 ZR-95  #A   -3.9585E-01   -3.9585E-01    8.433E+01%                1.31E+00
 NB-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.74E-01
 RU-103 #A   -1.2757E-01   -1.2758E-01    3.162E+02%                5.45E-01
 RH-106 #A    3.4433E-01    3.4433E-01    1.717E+03%                2.03E+01
 AG-108M#A   -1.4280E-03   -1.4280E-03    2.550E+04%                4.87E-01
 AG-110M#A    1.9452E-01    1.9452E-01    6.981E+01%                1.22E+00
 SN-113 #A   -1.1746E-02   -1.1746E-02    4.070E+03%                1.12E+00
 SB-124 #A   -1.7142E-01   -1.7142E-01    8.013E+01%                1.73E+00
 SB-125 #A   -5.4231E-02   -5.4231E-02    1.999E+02%                1.84E+00
 I-131  #A    1.8968E-01    1.8969E-01    9.420E+01%                4.59E-01
 Gd-153 #A    0.0000E+00    0.0000E+00    7.071E+02%                2.15E+00
 Ga-68  #A   -2.6198E+00   -2.6327E+00    4.521E+02%                2.83E+01
 Tc-99m #A    0.0000E+00    0.0000E+00    1.000E+03%                6.21E-01
 BA-133 #A    1.9940E-01    1.9940E-01    1.046E+02%                7.21E-01
 CS-134 #A    8.4850E-02    8.4850E-02    1.035E+02%                9.28E-01
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:18:50 AMPage 18
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184976.An1             
                                                                                 
 CS-137 #A    2.0678E-01    2.0678E-01    1.470E+02%                1.06E+00
 CE-139 #A   -9.2981E-02   -9.2981E-02    1.793E+02%                5.76E-01
 Ba-140 #A   -1.9641E-02   -1.9641E-02    8.115E+03%                2.12E+00
 La-140 #A    1.1965E-01    1.1965E-01    1.114E+02%                4.73E-01
 CE-141 #A    3.0665E-02    3.0666E-02    1.052E+03%                1.12E+00
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.76E+00
 PM-144 #A   -4.1895E-01   -4.1895E-01    7.576E+01%                1.06E+00
 EU-152 #A    9.5902E-01    9.5902E-01    3.536E+01%                1.07E+00
 EU-154 #A    5.0336E-01    5.0337E-01    8.350E+01%                8.52E-01
 EU-155 #A    1.4661E-01    1.4661E-01    1.897E+02%                3.00E+00
 HF-181 #A    3.4896E-01    3.4896E-01    9.862E+01%                8.50E-01
 Ta-182 #A   -1.2352E+00   -1.2352E+00    8.329E+01%                3.48E+00
 Hg-203 #A   -4.9650E-02   -4.9650E-02    3.691E+02%                6.50E-01
 TL-208 #A    4.5284E-02    4.5284E-02    8.792E+01%                9.18E-01
 PM-146 #A    1.6573E-01    1.6573E-01    1.125E+02%                7.07E-01
 Y-88   #A    1.1765E-01    1.1765E-01    3.045E+01%                1.02E+00
 Cd-113m#A   -2.6537E+03   -2.6537E+03    9.055E+01%                8.14E+03
 Cd-109 #A    2.3408E+00    2.3408E+00    1.997E+02%                1.60E+01
 Cf-251 #A    6.2621E-01    6.2621E-01    9.795E+01%                1.63E+00
 Cf-249 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.07E+00
 Sn-126 #A    1.4658E+00    1.4658E+00    1.425E+02%                7.10E+00
 PB-210 #A    4.5659E+00    4.5659E+00    1.149E+02%                1.79E+01
 PB-212 #A   -9.5160E-02   -9.5160E-02    4.449E+02%                1.50E+00
 PB-214 #A   -8.3081E-01   -8.3081E-01    9.057E+01%                1.81E+00
 BI-207 #A    1.8602E-01    1.8602E-01    1.801E+02%                8.31E-01
 BI-212 #A    8.6850E-01    8.6850E-01    3.739E+02%                1.17E+01
 U-235  #A    1.6011E+00    1.6011E+00    4.970E+01%                4.96E+00
 BI-214 #A   -1.4989E+00   -1.4989E+00    6.535E+01%                4.15E+00
 BI-210M#A    0.0000E+00    0.0000E+00    1.000E+03%                1.18E+00
 AC-228 #A    8.2011E-01    8.2011E-01    9.058E+01%                1.77E+00
 TH-227 #A    1.5184E+00    1.5184E+00    7.635E+01%                5.25E+00
 TH-229 #A    1.1782E+00    1.1782E+00    2.638E+02%                8.06E+00
 TH-234 #A    1.5628E+00    1.5628E+00    2.110E+02%                1.12E+01
 PA-231 #A   -1.5636E+00   -1.5636E+00    1.200E+02%                3.95E+01
 PA-233 #A   -7.2654E-01   -7.2654E-01    8.257E+01%                3.82E+00
 PA-234 #A    1.6392E+00    1.6392E+00    3.015E+01%                2.82E+00
 PA-234M#A   -1.1391E+01   -1.1391E+01    2.673E+02%                1.17E+02
 AM-241 #A   -5.3557E-01   -5.3557E-01    1.026E+02%                1.86E+00
 Np-237 #A    1.4176E+00    1.4176E+00    7.637E+01%                3.60E+00
 Ir-192 #A   -5.8746E-02   -5.8747E-02    9.555E+01%                1.64E+00
 Cs-136 #A   -2.9690E-01   -2.9691E-01    8.946E+01%                9.04E-01
 Np-239 #A   -4.4605E-01   -4.4610E-01    2.023E+02%                3.06E+00
 Nd-147 #A   -1.0698E+00   -1.0699E+00    1.651E+02%                4.44E+00
 TL-210 #A    7.1767E-02    7.1767E-02    1.653E+02%                8.43E-01
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.28E+02
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:18:50 AMPage 19
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184976.An1             
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.3 keV)     0.000E+00  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.3 keV) 0.0000000E+00  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 12_Gamma_20182744
-----------------------------------------------------------------------------                      
   Sample Description: 403043_Gamma_LCS 160-403043~2-A 
             Detector: Detector #12       
             Batch ID: 403043                 
    Work Order Number: Gamma   
           Lot Number: LCS 160-403043~2-A
-----------------------------------------------------------------------------
        Decay to Time: 12/19/2018 06:49       Live Time: 1800   sec
     Acquisition Time: 12/19/2018 06:49:48    Real Time: 1806   sec
        Analysis Time: 12/19/2018 07:20       Dead Time: 0.35   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCan_108513
  Efficiency Cal Date: 4/20/2018 11:53
      Energy Cal Date: 4/20/2018 11:13                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 12_2018-11-22_1618.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -1.464E+01          103.3     1.512E+01    1.514E+01    5.019E+01
NA-22      1.709E+00           24.5     4.195E-01    4.280E-01    9.696E-01
K-40       6.323E-01          817.2     5.167E+00    5.167E+00    1.412E+01
Sc-46      4.036E-01          447.5     1.806E+00    1.806E+00    6.077E+00
CR-51     -2.925E+00          611.0     1.787E+01    1.787E+01    5.950E+01
MN-54      9.254E-01          134.4     1.243E+00    1.244E+00    2.829E+00
FE-59      5.151E+00           52.8     2.717E+00    2.729E+00    5.651E+00
Co-56      2.011E+00           90.1     1.811E+00    1.814E+00    3.344E+00
CO-57      8.009E-01          101.3     8.114E-01    8.125E-01    2.693E+00
CO-58     -1.838E+00           80.4     1.478E+00    1.481E+00    4.903E+00
CO-60      1.670E+02            1.6     2.612E+00    8.716E+00    1.973E+00
ZN-65     -1.589E-01         2025.4     3.218E+00    3.218E+00    1.093E+01
NB-94      2.318E-01          528.4     1.225E+00    1.225E+00    2.806E+00
ZR-95      7.913E-01          280.9     2.223E+00    2.223E+00    5.086E+00
NB-95      1.100E+00           80.8     8.888E-01    8.906E-01    2.960E+00
RU-103     6.576E-01          191.5     1.259E+00    1.260E+00    3.078E+00
RH-106     8.651E+00          106.7     9.231E+00    9.241E+00    5.807E+01
AG-108M    8.831E-01           84.3     7.448E-01    7.461E-01    3.615E+00
AG-110M    2.011E+00           30.2     6.062E-01    6.148E-01    8.296E+00
SN-113    -9.446E-01          221.6     2.093E+00    2.093E+00    6.986E+00
SB-124     5.304E-01           76.3     4.048E-01    4.057E-01    5.763E+00
SB-125     9.174E-01          126.9     1.164E+00    1.165E+00    1.079E+01
I-131     -3.399E-02         4379.1     1.488E+00    1.488E+00    3.634E+00
Gd-153    -2.613E+00          143.2     3.740E+00    3.743E+00    1.240E+01
Ga-68     -7.541E+01           90.8     6.845E+01    6.858E+01    1.438E+02
Tc-99m     8.495E-01           52.9     4.496E-01    4.522E-01    1.368E+00
BA-133    -1.835E+00           99.2     1.820E+00    1.823E+00    6.044E+00
CS-134     1.450E+00           57.2     8.295E-01    8.328E-01    4.890E+00
CS-137     3.880E+02            1.2     4.754E+00    2.037E+01    3.424E+00
CE-139    -9.807E-01          100.1     9.817E-01    9.830E-01    3.256E+00
Ba-140     1.702E+00          111.0     1.888E+00    1.890E+00    1.218E+01
La-140     1.486E+00           86.7     1.289E+00    1.291E+00    1.243E+00
CE-141     3.750E-01          651.7     2.444E+00    2.444E+00    8.132E+00

                                 (Page 1 of 22)

Page 362 of 860



CE-144    -1.709E+00          625.1     1.068E+01    1.068E+01    3.554E+01
PM-144     1.217E+00           78.5     9.550E-01    9.570E-01    2.274E+00
EU-152     4.397E+00           86.1     3.784E+00    3.791E+00    7.889E+00
EU-154     3.515E+00           80.4     2.826E+00    2.832E+00    5.506E+00
EU-155     3.009E+00           85.5     2.571E+00    2.576E+00    1.556E+01
HF-181    -5.172E-01           75.7     3.915E-01    3.924E-01    6.740E+00
Ta-182     4.983E+00           40.3     2.010E+00    2.025E+00    1.082E+01
Hg-203     4.455E-01          226.4     1.009E+00    1.009E+00    3.379E+00
TL-208     3.541E+00           23.2     8.213E-01    8.408E-01    2.473E+00
PM-146     7.188E-01          160.8     1.156E+00    1.157E+00    5.229E+00
Y-88      -6.046E-01          152.3     9.207E-01    9.213E-01    1.883E+00
Cd-113m   -4.531E+03          264.5     1.199E+04    1.199E+04    4.026E+04
Cd-109    -9.002E+00          250.3     2.254E+01    2.254E+01    7.510E+01
Cf-251     4.237E+00           98.3     4.163E+00    4.169E+00    1.382E+01
Cf-249     2.639E+00           73.3     1.936E+00    1.941E+00    6.431E+00
Sn-126    -1.984E+01          239.1     4.742E+01    4.743E+01    1.566E+02
PB-210     1.083E+04            1.0     1.095E+02    6.851E+02    2.138E+02
PB-212     2.261E+00          122.5     2.770E+00    2.773E+00    9.193E+00
PB-214     8.079E+00           32.8     2.649E+00    2.680E+00    8.548E+00
BI-207    -3.075E-01          129.5     3.981E-01    3.984E-01    5.536E+00
BI-212    -1.633E+01           87.6     1.431E+01    1.434E+01    4.766E+01
U-235      0.000E+00         1.#INF     3.608E+00    3.608E+00    3.608E+01
BI-214     8.221E+00           34.8     2.859E+00    2.890E+00    4.967E+00
BI-210M    2.409E+00           82.3     1.983E+00    1.987E+00    5.287E+00
AC-228     7.013E+00           60.5     4.241E+00    4.256E+00    1.295E+01
TH-227     1.420E+00          919.1     1.305E+01    1.305E+01    3.330E+01
TH-229    -1.876E+00         1131.8     2.124E+01    2.124E+01    5.394E+01
TH-234    -1.940E+01          213.7     4.145E+01    4.147E+01    6.612E+01
PA-231     1.596E-06   3741227597.1     5.970E+01    5.970E+01    1.990E+02
PA-233     2.631E+00          148.3     3.902E+00    3.904E+00    1.297E+01
PA-234    -4.168E+00          119.7     4.989E+00    4.994E+00    1.655E+01
PA-234M    0.000E+00         1.#INF     1.058E+02    1.058E+02    6.253E+02
AM-241     1.244E+03            0.9     1.118E+01    7.329E+01    1.669E+01
Np-237     5.050E+00          129.4     6.535E+00    6.541E+00    2.170E+01
Ir-192    -8.722E-02          110.1     9.604E-02    9.617E-02    6.954E+00
Cs-136     1.559E+00           62.9     9.811E-01    9.851E-01    4.362E+00
Np-239     3.348E+00          136.0     4.554E+00    4.558E+00    1.510E+01
Nd-147    -3.126E+00          308.1     9.631E+00    9.632E+00    2.265E+01
TL-210     0.000E+00         1.#INF     5.376E-01    5.376E-01    4.424E+00
Kr-85     -1.663E+02          168.2     2.798E+02    2.799E+02    9.364E+02
-----------------------------------------------------------------------------
Total      1.274E+04

      Analyst: kody Saulters
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:20:02 AMPage  1
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182744.An1            
                                                                                 
 Sample description                                             
      403043_Gamma_LCS 160-403043~2-A                                 
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20182744.An1

 Acquisition information
        Start time:                 12/19/2018 6:49:48 AM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.35 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCan_108513                                               
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 11:13:27 AM
             Zero offset:           0.059 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.735E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 11:53:09 AM
             Type:                  Polynomial
             Uncertainty:           1.020 %
             Coefficients:         -0.363508  -4.707999   0.462125
                                   -0.051256   0.002384  -0.000043

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.13keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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 TestAmerica Inc                 Spectrum name: 12_Gamma_20182744.An1            
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/19/2018 6:49:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2018-11-22_1618.PBC
                                                 11/22/2018 4:18:08 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   23 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1346

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    27.83        5. 253.77   0.00  3.908E-03
    36.53      293.  19.90   0.91  1.049E-02
    46.59    14959.   1.01   0.85  1.803E-02    46.54   4.250  1.083E+04 PB210 
    49.75      146.  55.55   0.85  2.153E-02    50.14   8.000  4.632E+01 TH227 
    59.52    22650.   0.90   0.84  2.816E-02    59.54  35.900  1.244E+03 AM241 
    86.49       42. 129.41   0.89  3.559E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  2.154E+00 EU155 
    86.54       53. 106.08   0.89  3.560E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  2.669E+00 EU155 
                                                86.94   9.040  9.050E+00 Sn126 
    86.94       53. 107.83   0.89  3.566E-02    86.54  30.700    PBC<MDA EU155 
                                                86.94   9.040  9.053E+00 Sn126 
    87.57       53. 109.48   0.89  3.575E-02    87.57  37.500    PBC<MDA Sn126 
    93.35       53. 131.12   0.90  3.645E-02    93.35   5.561    PBC<MDA AC228 
    99.50       49.  98.67   0.91  3.697E-02    99.50  15.000    PBC<MDA Np239 
   105.31       50. 134.01   0.91  3.726E-02   105.31  21.200    PBC<MDA EU155 
   106.13       51. 136.02   0.91  3.729E-02   106.13  22.700    PBC<MDA Np239 
   121.78       46.  99.18   0.93  3.725E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  8.007E-01 CO57  
   122.06       46. 101.32   0.93  3.724E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  8.009E-01 CO57  
   140.76       48.  52.92   0.59  3.623E-02   140.51  89.300    PBC<MDA Tc99m 
   145.44       12. 651.68   0.95  3.586E-02   145.44  48.200    PBC<MDA CE141 
   162.66       21. 234.63   0.97  3.435E-02   162.66   6.220    PBC<MDA Ba140 
   175.40       30.  63.22   0.64  3.314E-02
   176.60       43.  98.26   0.98  3.303E-02   176.60  17.000    PBC<MDA Cf251 
   180.07       22.  95.40   0.55  3.269E-02
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   185.72       29. 167.86   0.99  3.215E-02   185.72  54.000    PBC<MDA U235  
   221.55       33.  57.26   0.41  2.885E-02
   227.00       19. 247.62   1.03  2.839E-02   227.00   6.300    PBC<MDA Cf251 
   238.27      139.  27.76   1.14  2.746E-02   238.63  43.300  6.508E+00 PB212 
   242.00        7. 787.43   1.05  2.716E-02   242.00   7.430    PBC<MDA PB214 
   256.24        5. 919.15   1.06  2.608E-02   256.24   7.000    PBC<MDA TH227 
   265.83       42.  87.08   1.07  2.539E-02   265.83  50.000    PBC<MDA BI210M
   279.20       16. 226.38   1.09  2.449E-02   279.20  81.460    PBC<MDA Hg203 
   299.98       23.  66.93   0.32  2.321E-02   300.03   3.280  1.679E+01 PB212 
                                               300.07   2.460  2.238E+01 PA231 
                                               300.18   6.200  8.884E+00 PA233 
   304.85       40. 154.03   1.11  2.293E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  3.456E+00 BI210M
   304.90       40. 139.75   1.11  2.293E-02   304.85   4.290  2.246E+01 Ba140 
                                               304.90  28.000  3.441E+00 BI210M
   308.44       40. 141.10   1.11  2.273E-02   308.44  31.750    PBC<MDA Ir192 
   312.23       38. 148.32   1.12  2.253E-02   312.01  36.000    PBC<MDA PA233 
   328.76       38.  99.52   1.13  2.165E-02   328.76  20.300    PBC<MDA La140 
   333.44       38.  98.69   1.14  2.142E-02   333.44  15.510    PBC<MDA Cf249 
   338.32       40. 107.88   1.14  2.118E-02   338.32  12.010    PBC<MDA AC228 
   340.57       33. 130.17   1.15  2.108E-02   340.57  46.900    PBC<MDA Cs136 
   345.83       40. 109.05   1.15  2.083E-02   345.83  15.070    PBC<MDA HF181 
   351.93      112.  32.79   1.16  2.055E-02   351.93  37.600    PBC<MDA PB214 
   383.84       39. 107.62   1.19  1.923E-02   383.84   8.940    PBC<MDA BA133 
   387.95       40. 108.54   1.19  1.907E-02   387.95  66.000    PBC<MDA Cf249 
   433.94       15. 282.34   1.24  1.751E-02   433.94  90.480    PBC<MDA AG108M
   487.02       24. 191.44   1.29  1.604E-02   487.02  45.500    PBC<MDA La140 
   497.05       17. 191.49   1.30  1.580E-02   497.05  90.900    PBC<MDA RU103 
   511.86      113.  26.87   2.56  1.546E-02   511.86  20.000  2.028E+01 RH106 
   563.24       31.  91.53   1.36  1.439E-02   563.24   8.350    PBC<MDA CS134 
   569.32       12. 166.10   1.37  1.428E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  5.852E+00 PA234 
                                               569.70  97.740  4.911E-01 BI207 
   569.70       13. 179.26   1.37  1.427E-02   569.32  15.380  3.330E+00 CS134 
                                               569.47   8.200  6.247E+00 PA234 
                                               569.70  97.740  5.242E-01 BI207 
   579.21       26.  44.06   1.38  1.409E-02
   583.32       80.  21.59   1.38  1.402E-02   583.02  84.500  3.535E+00 TL208 
   609.59       72.  34.78   0.98  1.358E-02   609.31  46.090  6.419E+00 BI214 
   619.22       32. 127.99   1.41  1.344E-02   618.06  99.100    PBC<MDA PM144 
   635.89       16. 126.91   1.43  1.317E-02   635.89  11.310    PBC<MDA SB125 
   657.76       29. 426.45   1.45  1.284E-02   657.76  94.640    PBC<MDA AG110M
   661.64     7611.   1.23   1.49  1.279E-02   661.66  85.210  3.880E+02 CS137 
   695.17       24.  90.91   1.49  1.232E-02   696.54  99.000    PBC<MDA PM144 
   702.38        5. 528.39   1.49  1.224E-02   702.63  97.900    PBC<MDA NB94  
   722.79       25.  76.32   1.51  1.199E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  1.286E+00 AG108M
                                               723.36  20.220  5.778E+00 EU154 
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   722.94       24.  84.34   1.51  1.199E-02   722.79  10.810  1.041E+01 SB124 
                                               722.94  90.840  1.239E+00 AG108M
                                               723.36  20.220  5.568E+00 EU154 
   747.16       15. 160.83   1.53  1.171E-02   747.16  34.000    PBC<MDA PM146 
   756.73        9. 280.87   1.54  1.160E-02   756.73  54.460    PBC<MDA ZR95  
   763.94       25.  70.20   1.55  1.152E-02   763.94  22.280    PBC<MDA AG110M
   766.35       23.  80.83   1.55  1.150E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  3.735E+02 PA234M
   778.92        6. 363.96   1.56  1.136E-02   778.92  12.940    PBC<MDA EU152 
   785.42       17. 150.08   1.57  1.129E-02   785.42   1.280    PBC<MDA BI212 
   801.95       28.  90.65   1.58  1.113E-02   801.95   8.690    PBC<MDA CS134 
   815.77       11. 222.34   1.60  1.099E-02   815.77  23.280    PBC<MDA La140 
   818.50       30.  84.96   1.60  1.096E-02   818.50 100.000    PBC<MDA Cs136 
   834.85       18. 134.37   1.61  1.081E-02   834.85  99.980    PBC<MDA MN54  
   846.77        9. 324.86   1.63  1.070E-02   846.77  99.935    PBC<MDA Co56  
   889.28        8. 447.51   1.66  1.033E-02   889.28  99.984    PBC<MDA Sc46  
   911.07       25. 125.96   1.68  1.015E-02   911.07  29.000    PBC<MDA AC228 
   937.49       30. 101.33   1.71  9.939E-03   937.49  34.360    PBC<MDA AG110M
   964.11       26.  86.06   1.73  9.739E-03   964.11  14.605    PBC<MDA EU152 
   968.97       30.  73.53   1.74  9.703E-03   968.97  17.460    PBC<MDA AC228 
   996.33       14. 181.35   1.76  9.508E-03   996.33  10.600    PBC<MDA EU154 
  1004.77       32.  80.41   1.77  9.450E-03  1004.77  18.010    PBC<MDA EU154 
  1037.84       30.  90.09   1.80  9.228E-03  1037.84  14.130    PBC<MDA Co56  
  1048.07       18. 107.12   1.81  9.162E-03  1048.07  80.000    PBC<MDA Cs136 
  1050.36       19. 106.70   1.81  9.147E-03  1050.36   1.560    PBC<MDA RH106 
  1099.25       46.  52.75   1.85  8.846E-03  1099.25  56.500    PBC<MDA FE59  
  1120.30       33.  76.45   1.87  8.722E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  2.072E+00 Sc46  
  1121.30        6. 281.11   1.87  8.716E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  1.126E+00 Ta182 
  1173.24     2477.   2.28   1.80  8.426E-03  1173.24  99.900  1.635E+02 CO60  
  1189.05       32.  40.34   1.93  8.342E-03  1189.05  16.200  1.329E+01 Ta182 
  1274.53       24.  24.54   2.00  7.914E-03  1274.53  99.940  1.709E+00 NA22  
                                              1274.54  35.190  4.854E+00 EU154 
  1332.51     2346.   2.14   1.88  7.647E-03  1332.50  99.980  1.704E+02 CO60  
  1384.30       11.  30.15   2.10  7.423E-03  1384.30  24.290  3.390E+00 AG110M
  1408.00        7.  88.42   2.12  7.324E-03  1408.00  21.005    PBC<MDA EU152 
  1460.83        1. 817.16   2.16  7.112E-03  1460.83  10.670    PBC<MDA K40   
  1596.21        4. 156.12   2.27  6.616E-03  1596.21  95.400    PBC<MDA La140 
  1763.93        8.  67.75   2.40  6.075E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   111.00    27.83        78.         5. 1.279E+03  253.77   0.000  -      c
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   Channel   Energy Background  Net area  Eff*Area   Uncert   FWHM  Suspected   
   145.79    36.53       984.       293. 2.797E+04   19.90   0.907  -      s 
   198.71    49.72      3229.       147. 6.806E+03   55.47   0.855  -       D
   700.92   175.40       158.        30. 9.203E+02   63.22   0.643  -      s 
   719.60   180.07       190.        22. 6.679E+02   95.40   0.553  -      sc
   885.44   221.55       162.        33. 1.144E+03   57.26   0.409  -      s 
  2317.82   579.53        76.        31. 2.181E+03   43.92   1.378  -      sD

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.79    46.54      3942.     14959.     8.311     1.01   0.851D
 TH-227    200.18    50.14     26901.      -130.    -0.072   179.06   0.855s
 AM-241    237.68    59.52      4176.     22650.    12.584     0.90   0.836 
 TH-234    252.74    63.29     30653.      -126.    -0.070   119.78   0.868s
 Sn-126    256.71    64.28     31109.      -104.    -0.058   239.07   0.869s
 BA-133    323.50    80.99      1163.       -58.    -0.032   106.30   0.887s
 Np-237    345.49    86.49      1483.        42.     0.024   129.41   0.892s
 EU-155    345.70    86.54      1525.        53.     0.029   106.08   0.892s
 Sn-126    347.29    86.94      1578.        53.     0.029   107.83   0.892s
 Sn-126    349.81    87.57      1630.        53.     0.029   109.48   0.893s
 Cd-109    351.68    88.04      1505.       -22.    -0.012   250.34   0.894s
 Nd-147    363.92    91.10      2652.       -54.    -0.030   134.98   0.897 
 TH-234    369.87    92.59      2631.       -71.    -0.039   213.70   0.898s
 AC-228    372.91    93.35      2398.        53.     0.030   131.12   0.899s
 Gd-153    389.50    97.50      2740.       -52.    -0.029   143.16   0.903s
 Np-239    397.50    99.50      1145.        49.     0.027    98.67   0.905s
 Gd-153    412.29   103.20      2743.       -52.    -0.029   142.35   0.909 
 Np-239    414.29   103.70      2795.       -44.    -0.024   171.40   0.909s
 EU-155    420.73   105.31      2198.        50.     0.028   134.01   0.911s
 Np-239    424.00   106.13      2380.        51.     0.028   136.02   0.912s
 EU-152    486.56   121.78      1015.        46.     0.026    99.18   0.928s
 CO-57     487.69   122.06      1061.        46.     0.026   101.32   0.928s
 EU-154    491.84   123.10      1004.       -17.    -0.010   258.77   0.929s
 PA-234    524.60   131.29      1748.       -50.    -0.028   119.72   0.938s
 HF-181    531.51   133.02      3008.       -48.    -0.027   160.86   0.939 
 CE-144    533.57   133.54      3057.       -13.    -0.007   625.06   0.940 
 CO-57     545.30   136.47      2936.       -22.    -0.012   343.75   0.943s
 Tc-99m    562.46   140.76       256.        48.     0.027    52.92   0.589s
 U-235     574.53   143.79      2958.         0.     0.000  1000.00   0.950s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CE-141    581.15   145.44      2884.        12.     0.006   651.68   0.952 
 Ba-140    649.99   162.66      1165.        21.     0.011   234.63   0.969s
 U-235     652.87   163.38      1186.         0.     0.000  1000.00   0.970s
 CE-139    662.76   165.85      1132.       -48.    -0.027   100.10   0.973s
 Cf-251    705.72   176.60       864.        43.     0.024    98.26   0.983s
 U-235     742.18   185.72       677.        29.     0.016   167.86   0.992s
 U-235     820.59   205.33       719.       -48.    -0.026   106.21   1.012s
 TH-229    842.65   210.85       711.       -10.    -0.006   483.87   1.018 
 Cf-251    907.22   227.00       627.        19.     0.011   247.62   1.034s
 TH-227    943.09   235.97      1832.       -48.    -0.027   126.37   1.043 
 PB-212    953.73   238.63      1730.        48.     0.027   122.53   1.046 
 PB-214    967.18   242.00      1682.         7.     0.004   787.43   1.049 
 EU-152    977.96   244.69      1689.         0.     0.000  1000.00   1.051s
 TH-227   1024.13   256.24       524.         5.     0.003   919.15   1.063 
 Cd-113m  1053.96   263.70       540.       -12.    -0.007   264.54   1.070s
 BI-210M  1062.48   265.83       642.        42.     0.023    87.08   1.072s
 TL-208   1108.27   277.28       585.       -18.    -0.010   191.49   1.084s
 Hg-203   1115.93   279.20       648.        16.     0.009   226.38   1.086 
 PB-214   1179.47   295.09      2614.       -49.    -0.027   100.13   1.101s
 TL-210   1183.11   296.00      2566.       -42.    -0.024   169.29   1.102s
 PB-212   1199.22   300.03      2583.         3.     0.002   771.25   1.106D
 PA-231   1199.38   300.07      2546.         0.     0.000  1000.00   1.106s
 PA-233   1199.82   300.18      2569.         7.     0.004   352.71   1.107D
 Ba-140   1218.49   304.85      1872.        40.     0.022   154.03   1.111s
 BI-210M  1218.68   304.90      1524.        40.     0.022   139.75   1.111s
 Ir-192   1232.85   308.44      1564.        40.     0.022   141.10   1.115 
 PA-233   1247.13   312.01      1604.        38.     0.021   148.32   1.118s
 Ir-192   1265.04   316.49      2655.       -43.    -0.024   169.09   1.123s
 CR-51    1279.41   320.08      2490.       -12.    -0.006   610.97   1.126 
 La-140   1314.10   328.76       712.        38.     0.021    99.52   1.135 
 Cf-249   1332.81   333.44       668.        38.     0.021    98.69   1.139 
 AC-228   1352.33   338.32       891.        40.     0.022   107.88   1.144s
 Cs-136   1361.32   340.57       931.        33.     0.019   130.17   1.146s
 EU-152   1376.18   344.29       921.       -41.    -0.023   105.46   1.150s
 HF-181   1382.35   345.83       923.        40.     0.022   109.05   1.151s
 PB-214   1406.76   351.93       622.       112.     0.062    32.79   1.158 
 BA-133   1423.02   356.00       837.       -42.    -0.023    99.19   1.162s
 BA-133   1534.35   383.84       870.        39.     0.022   107.62   1.189s
 Cf-249   1550.79   387.95       942.        40.     0.022   108.54   1.193s
 SN-113   1565.74   391.69      1032.       -21.    -0.011   221.56   1.196s
 SB-125   1710.45   427.88       452.       -10.    -0.006   417.45   1.232s
 AG-108M  1734.69   433.94       464.        15.     0.008   282.34   1.238s
 PM-146   1814.45   453.88       468.         0.     0.000  1000.00   1.257s
 SB-125   1852.39   463.37      1122.       -54.    -0.030    88.08   1.266 
 Ir-192   1871.16   468.06      1144.       -54.    -0.030    88.88   1.271s
 BE-7     1909.29   477.60      1064.       -45.    -0.025   103.28   1.280s
 HF-181   1926.90   482.00      1109.       -45.    -0.025   105.05   1.284s
 La-140   1946.98   487.02      1082.        24.     0.014   191.44   1.289s
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:20:02 AMPage  7
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182744.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RU-103   1987.11   497.05       272.        17.     0.009   191.49   1.298s
 RH-106   2046.35   511.86       403.       113.     0.063    26.87   2.563s
 Kr-85    2054.81   513.98       547.       -20.    -0.011   168.25   1.315s
 Nd-147   2122.88   531.00       273.       -11.    -0.006   308.09   1.331 
 Ba-140   2147.92   537.26       273.       -19.    -0.011   178.99   1.337s
 CS-134   2251.82   563.24       186.        31.     0.017    91.53   1.362s
 CS-134   2276.15   569.32       204.        12.     0.007   166.10   1.367 
 PA-234   2276.75   569.47       282.       -37.    -0.020    66.59   1.368 
 BI-207   2277.68   569.70       272.        13.     0.007   179.26   1.368 
 TL-208   2330.96   583.02       115.        76.     0.042    23.19   1.381D
 SB-125   2400.87   600.50       894.       -31.    -0.017   135.51   1.397 
 SB-124   2409.79   602.73       863.       -15.    -0.008   287.21   1.399s
 CS-134   2417.71   604.71       848.         0.     0.000  1000.00   1.401 
 BI-214   2437.21   609.59       131.        72.     0.040    34.78   0.978s
 RU-103   2440.06   610.30       848.         0.     0.000  1000.00   1.406s
 AG-108M  2455.99   614.28       848.         0.     0.000  1000.00   1.410s
 PM-144   2471.12   618.06       815.        32.     0.018   127.99   1.414s
 SB-125   2542.43   635.89       207.        16.     0.009   126.91   1.430 
 I-131    2546.77   636.97       285.       -36.    -0.020    68.58   1.432s
 AG-110M  2629.92   657.76      7854.        29.     0.016   426.45   1.451s
 CS-137   2645.42   661.64       191.      7611.     4.228     1.23   1.485 
 PM-144   2785.05   696.54       103.        24.     0.013    90.91   1.487s
 NB-94    2809.41   702.63       154.         5.     0.003   528.39   1.493s
 SB-124   2890.04   722.79       172.        25.     0.014    76.32   1.512s
 AG-108M  2890.65   722.94       198.        24.     0.013    84.34   1.512s
 EU-154   2892.34   723.36       222.         0.     0.000  1000.00   1.512s
 ZR-95    2895.69   724.20       222.         0.     0.000  1000.00   1.513s
 BI-212   2907.58   727.17       256.       -26.    -0.015    87.65   1.516s
 PM-146   2987.55   747.16       126.        15.     0.008   160.83   1.535 
 ZR-95    3025.83   756.73       140.         9.     0.005   280.87   1.543s
 AG-110M  3054.69   763.94       145.        25.     0.014    70.20   1.550s
 NB-95    3062.08   765.79       157.        23.     0.013    80.83   1.552s
 PA-234M  3064.57   766.41       232.       -29.    -0.016    76.34   1.552s
 EU-152   3114.61   778.92       117.         6.     0.004   363.96   1.564s
 BI-212   3140.62   785.42       135.        17.     0.009   150.08   1.570s
 CS-134   3182.43   795.87       306.       -28.    -0.016    90.35   1.579s
 TL-210   3197.35   799.60       334.         0.     0.000  1000.00   1.583s
 CS-134   3206.76   801.95       320.        28.     0.016    90.65   1.585s
 CO-58    3242.06   810.78       408.       -36.    -0.020    80.42   1.593 
 La-140   3262.05   815.77       311.        11.     0.006   222.34   1.598s
 Cs-136   3272.97   818.50       320.        30.     0.017    84.96   1.600s
 MN-54    3338.38   834.85       126.        18.     0.010   134.37   1.615s
 Co-56    3386.08   846.77       175.         9.     0.005   324.86   1.626 
 NB-94    3483.41   871.10       240.       -24.    -0.014    91.77   1.648s
 EU-154   3491.95   873.23       324.       -39.    -0.022    67.30   1.650s
 PA-234   3521.16   880.53       483.       -39.    -0.022    81.14   1.657s
 PA-234   3532.00   883.24       522.       -33.    -0.018    99.67   1.659s
 AG-110M  3537.78   884.68       555.         0.     0.000  1000.00   1.660s
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:20:02 AMPage  8
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182744.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Sc-46    3556.17   889.28       560.         8.     0.004   447.51   1.664s
 AC-228   3643.36   911.07       200.        25.     0.014   125.96   1.684s
 AG-110M  3749.09   937.49       185.        30.     0.017   101.33   1.708s
 PA-234   3783.21   946.02       245.       -28.    -0.016   124.34   1.716s
 EU-152   3855.60   964.11       234.        26.     0.014    86.06   1.732s
 AC-228   3875.05   968.97       222.        30.     0.016    73.53   1.736s
 EU-154   3984.54   996.33       331.        14.     0.008   181.35   1.761s
 PA-234M  4003.22  1001.00       345.         0.     0.000  1000.00   1.765s
 EU-154   4018.33  1004.77       308.        32.     0.018    80.41   1.768s
 Co-56    4150.66  1037.84       139.        30.     0.017    90.09   1.798s
 Cs-136   4191.60  1048.07       184.        18.     0.010   107.12   1.807s
 RH-106   4200.76  1050.36       196.        19.     0.011   106.70   1.809 
 BI-207   4253.99  1063.66       192.       -17.    -0.009   186.85   1.820s
 Ga-68    4308.98  1077.40       181.       -34.    -0.019    90.77   1.833s
 FE-59    4396.44  1099.25       107.        46.     0.026    52.75   1.852 
 EU-152   4447.76  1112.07       361.       -32.    -0.018    84.73   1.863s
 BI-214   4480.63  1120.29       293.        33.     0.018    76.45   1.870s
 Sc-46    4481.68  1120.55       204.       -34.    -0.019    61.09   1.870s
 Ta-182   4484.69  1121.30       147.         6.     0.003   281.11   1.871s
 CO-60    4692.58  1173.24       110.      2477.     1.376     2.28   1.795 
 Ta-182   4755.86  1189.05        27.        32.     0.018    40.34   1.930s
 Ta-182   4885.39  1221.41        34.        -2.    -0.001   687.39   1.957s
 Co-56    4952.92  1238.28        45.        -5.    -0.003   299.22   1.972 
 NA-22    5098.03  1274.53         6.        24.     0.014    24.54   2.003 
 EU-154   5098.08  1274.54        30.         0.     0.000  1000.00   2.003 
 FE-59    5166.35  1291.60        34.        -5.    -0.003   277.13   2.017s
 TL-210   5252.04  1313.00        34.        -8.    -0.004   174.55   2.036s
 CO-60    5330.14  1332.51        28.      2346.     1.303     2.14   1.876 
 AG-110M  5537.48  1384.30         0.        11.     0.006    30.15   2.096s
 EU-152   5632.39  1408.00         6.         7.     0.004    88.42   2.115s
 K-40     5843.92  1460.83        13.         1.     0.000   817.16   2.159s
 La-140   6386.02  1596.21         6.         4.     0.002   156.12   2.269s
 SB-124   6765.58  1690.98        32.       -18.    -0.010    80.05   2.345s
 BI-214   7060.00  1764.49        10.         8.     0.004    67.75   2.403s
 Co-56    7087.48  1771.35        30.       -10.    -0.005    87.12   2.408s
 Y-88     7346.69  1836.06        13.        -6.    -0.004   152.27   2.459s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:20:02 AMPage  9
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182744.An1            
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -1.4642E+01                                      5.31E+01             
                           477.60-1.464E+01 ?(  5.019E+01 1.03E+02 1.05E+01 G  
 
NA-22    C   1.7092E+00                                      9.50E+02             
                          1274.53 1.709E+00 ?(  9.696E-01 2.45E+01 9.99E+01 G  
 
K-40     N   6.3227E-01                                      4.66E+11             
                          1460.83 6.323E-01 ?(P 1.412E+01 8.17E+02 1.07E+01 G  
 
Sc-46    F   4.0358E-01                                      8.38E+01             
                           889.28 4.036E-01 ?(  6.077E+00 4.48E+02 1.00E+02 G  
                          1120.55-2.193E+00 +   4.413E+00 6.11E+01 1.00E+02 G  
 
CR-51    F  -2.9246E+00                                      2.77E+01             
                           320.08-2.925E+00 ?(  5.950E+01 6.11E+02 9.94E+00 G  
 
MN-54    C   9.2542E-01                                      3.12E+02             
                           834.85 9.254E-01 ?(  2.829E+00 1.34E+02 1.00E+02 G  
 
FE-59    F   5.1505E+00                                      4.45E+01             
                          1099.25 5.151E+00 &(  5.651E+00 5.28E+01 5.65E+01 G  
                          1291.60-8.208E-01 &   4.906E+00 2.77E+02 4.32E+01 G  
 
Co-56    C   2.0107E+00                                      7.73E+01             
                           846.77 4.677E-01  (  3.344E+00 3.25E+02 9.99E+01 G  
                          1238.28-5.543E-01 +   3.543E+00 2.99E+02 6.61E+01 G  
                          1037.84 1.292E+01 ?(  2.453E+01 9.01E+01 1.41E+01 G  
                          1771.35-5.631E+00 +   1.661E+01 8.71E+01 1.55E+01  A 
 
CO-57    C   8.0087E-01                                      2.72E+02             
                           122.06 8.009E-01 ?(  2.693E+00 1.01E+02 8.56E+01 G  
                           136.47-3.182E+00 +   3.636E+01 3.44E+02 1.07E+01 G  
 
CO-58    C  -1.8381E+00                                      7.09E+01             
                           810.78-1.838E+00 ?(  4.903E+00 8.04E+01 9.95E+01 G  
 
CO-60    F   1.6695E+02                                      1.93E+03             
                          1332.50 1.704E+02  (  1.973E+00 2.14E+00 1.00E+02 G  
                          1173.24 1.635E+02  (  3.404E+00 2.28E+00 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:20:02 AMPage 10
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182744.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZN-65    F  -1.5890E-01                                      2.44E+02             
                          1115.55-1.589E-01 &(  1.093E+01 2.03E+03 5.06E+01 G  
 
NB-94    I   2.3176E-01                                      7.41E+06             
                           702.63 2.318E-01 ?(  2.806E+00 5.28E+02 9.79E+01 G  
                           871.10-1.300E+00 +   3.978E+00 9.18E+01 9.99E+01 G  
 
ZR-95    I   7.9130E-01                                      6.40E+01             
                           756.73 7.913E-01  (  5.086E+00 2.81E+02 5.45E+01 G  
                           724.20 0.000E+00 -   7.579E+00 1.00E+03 4.42E+01 G  
 
NB-95    I   1.0996E+00                                      6.40E+01             
                           765.79 1.100E+00 ?(  2.960E+00 8.08E+01 9.98E+01 G  
 
RU-103   I   6.5757E-01                                      3.93E+01             
                           497.05 6.576E-01 ?(  3.078E+00 1.91E+02 9.09E+01 G  
                           610.30 0.000E+00 -   9.857E+01 1.00E+03 5.75E+00 GA 
 
RH-106   I   8.6512E+00                                      3.74E+02             
                           621.92-1.610E+00 %(  5.807E+01 1.07E+03 9.93E+00 G  
                          1050.36 7.397E+01 &(  2.645E+02 1.07E+02 1.56E+00 G  
                           511.86 2.028E+01     1.730E+01 2.69E+01 2.00E+01 GA 
 
AG-108M  C   8.8309E-01                                      1.53E+05             
                           433.94 5.260E-01 *(  3.615E+00 2.82E+02 9.05E+01 G  
                           722.94 1.239E+00 ?(  3.480E+00 8.43E+01 9.08E+01 G  
                           614.28 0.000E+00 -   6.338E+00 1.00E+03 8.98E+01 G  
 
AG-110M  F   2.0107E+00                                      2.50E+02             
                           884.68 0.000E+00 ?(  8.296E+00 1.00E+03 7.27E+01 G  
                           657.76 1.344E+00 ?(  1.900E+01 4.26E+02 9.46E+01 G  
                           937.49 4.881E+00 &(  1.075E+01 1.01E+02 3.44E+01 G  
                          1384.30 3.390E+00 ?(  2.271E+00 3.02E+01 2.43E+01 G  
                           763.94 5.470E+00 &(  1.272E+01 7.02E+01 2.23E+01 G  
 
SN-113   F  -9.4459E-01                                      1.15E+02             
                           391.69-9.446E-01 &(  6.986E+00 2.22E+02 6.40E+01 G  
 
SB-124   F   5.3036E-01                                      6.02E+01             
                           602.73-5.996E-01 &(  5.763E+00 2.87E+02 9.83E+01 G  
                          1690.98-3.367E+00 +   5.337E+00 8.00E+01 4.78E+01 G  
                           722.79 1.080E+01 ?(  2.739E+01 7.63E+01 1.08E+01 G  
 
SB-125   I   9.1744E-01                                      1.01E+03             
                           427.88-1.061E+00 ?(  1.079E+01 4.17E+02 2.96E+01 G  
                           600.50-7.132E+00 +   3.218E+01 1.36E+02 1.79E+01 G  
                           635.89 6.094E+00  (  2.601E+01 1.27E+02 1.13E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:20:02 AMPage 11
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182744.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           463.37-1.734E+01 +   5.058E+01 8.81E+01 1.05E+01 G  
 
I-131    I  -3.3988E-02                                      8.02E+00             
                           364.48-3.399E-02 %(  3.634E+00 4.38E+03 8.17E+01 G  
                           284.30-3.745E-01 %   3.807E+01 3.97E+03 6.14E+00 G  
                           636.97-2.115E+01 +   4.796E+01 6.86E+01 7.17E+00 G  
 
Gd-153   F  -2.6126E+00                                      2.42E+02             
                            97.50-2.613E+00 ?(  1.240E+01 1.43E+02 3.00E+01 G  
                           103.20-3.584E+00 +   1.692E+01 1.42E+02 2.18E+01 G  
 
Ga-68    C  -7.5411E+01                                      4.71E-02             
                          1077.40-7.541E+01 ?(  1.438E+02 9.08E+01 3.30E+00 G  
 
Tc-99m   I   8.4953E-01                                      2.51E-01             
                           140.51 8.495E-01  (  1.368E+00 5.29E+01 8.93E+01 G  
 
BA-133   F  -1.8352E+00                                      3.85E+03             
                           356.00-1.835E+00 *(  6.044E+00 9.92E+01 6.20E+01 G  
                           302.85 2.509E-07 &   3.128E+01 3.74E+09 1.83E+01 G  
                           383.84 1.267E+01 ?   4.529E+01 1.08E+02 8.94E+00 GA 
                            80.99-2.708E+00 +   7.608E+00 1.06E+02 3.41E+01 GA 
 
CS-134   I   1.4503E+00                                      7.54E+02             
                           795.87-1.626E+00 *(  4.890E+00 9.04E+01 8.55E+01 G  
                           604.71 0.000E+00 +   5.767E+00 1.00E+03 9.76E+01 G  
                           569.32 3.120E+00 &(  1.751E+01 1.66E+02 1.54E+01 G  
                           801.95 1.638E+01 ?(  4.942E+01 9.07E+01 8.69E+00 G  
                           563.24 1.435E+01  (  3.065E+01 9.15E+01 8.35E+00 G  
 
CS-137   I   3.8799E+02                                      1.10E+04             
                           661.66 3.880E+02  (  3.424E+00 1.23E+00 8.52E+01 G  
 
CE-139   F  -9.8069E-01                                      1.38E+02             
                           165.85-9.807E-01 ?(  3.256E+00 1.00E+02 7.99E+01 G  
 
Ba-140   I   1.7017E+00                                      1.28E+01             
                           537.26-2.903E+00  (  1.218E+01 1.79E+02 2.44E+01 G  
                           162.66 5.374E+00 ?(  4.207E+01 2.35E+02 6.22E+00 G  
                           304.85 2.256E+01 ?(  1.154E+02 1.54E+02 4.29E+00 G  
 
La-140   I   1.4858E+00                                      1.28E+01             
                          1596.21 3.521E-01 ?(  1.243E+00 1.56E+02 9.54E+01 G  
                           487.02 1.860E+00  (  1.187E+01 1.91E+02 4.55E+01 G  
                           328.76 4.859E+00 &(  1.607E+01 9.95E+01 2.03E+01 G  
                           815.77 2.459E+00 ?(  1.844E+01 2.22E+02 2.33E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:20:02 AMPage 12
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182744.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-141   I   3.7503E-01                                      3.25E+01             
                           145.44 3.750E-01 &(  8.132E+00 6.52E+02 4.82E+01 G  
 
CE-144   I  -1.7093E+00                                      2.85E+02             
                           133.54-1.709E+00 &(  3.554E+01 6.25E+02 1.11E+01 G  
 
PM-144   C   1.2166E+00                                      3.63E+02             
                           696.54 1.105E+00 &(  2.274E+00 9.09E+01 9.90E+01 G  
                           618.06 1.328E+00 &(  5.661E+00 1.28E+02 9.91E+01 G  
 
EU-152   F   4.3972E+00                                      4.94E+03             
                           121.78 2.397E+00 ?(  7.889E+00 9.92E+01 2.86E+01 G  
                           344.29-4.127E+00 +   1.446E+01 1.05E+02 2.65E+01 G  
                          1112.07-1.504E+01 +   4.235E+01 8.47E+01 1.36E+01 G  
                           778.92 2.393E+00 &(  2.004E+01 3.64E+02 1.29E+01 G  
                           964.11 1.009E+01 ?(  2.890E+01 8.61E+01 1.46E+01 G  
                           244.69 0.000E+00 &   5.282E+01 1.00E+03 7.58E+00 G  
                          1408.00 2.658E+00 ?   5.101E+00 8.84E+01 2.10E+01 GA 
 
EU-154   I   3.5151E+00                                      3.14E+03             
                           123.10-6.368E-01 *(  5.506E+00 2.59E+02 4.08E+01 G  
                          1274.54 0.000E+00 +   5.632E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 +   1.654E+01 1.00E+03 2.02E+01 G  
                           873.23-1.684E+01 +   3.744E+01 6.73E+01 1.23E+01 G  
                          1004.77 1.034E+01 ?(  2.760E+01 8.04E+01 1.80E+01 G  
                           996.33 7.901E+00 ?(  4.820E+01 1.81E+02 1.06E+01 G  
 
EU-155   I   3.0085E+00                                      1.81E+03             
                           105.31 3.500E+00 ?(  1.556E+01 1.34E+02 2.12E+01 G  
                            86.54 2.669E+00  (  9.389E+00 1.06E+02 3.07E+01 G  
 
HF-181   F  -5.1716E-01                                      4.24E+01             
                           482.00-1.933E+00 ?(  6.740E+00 1.05E+02 8.05E+01 G  
                           133.02-1.691E+00 &   9.023E+00 1.61E+02 4.33E+01 G  
                           345.83 7.047E+00 ?(  2.553E+01 1.09E+02 1.51E+01 G  
                           136.30 1.984E-06 %   6.783E+01 1.03E+09 5.85E+00 G  
 
Ta-182   F   4.9830E+00                                      1.14E+02             
                          1121.30 1.126E+00 &(  1.082E+01 2.81E+02 3.49E+01 G  
                          1221.41-5.034E-01 +   7.521E+00 6.87E+02 2.70E+01 G  
                          1189.05 1.329E+01 &(  1.101E+01 4.03E+01 1.62E+01 G  
 
Hg-203   F   4.4554E-01                                      4.66E+01             
                           279.20 4.455E-01  (  3.379E+00 2.26E+02 8.15E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:20:02 AMPage 13
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182744.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-208   N   3.5412E+00                                      6.98E+02             
                           583.02 3.541E+00  (P 2.473E+00 2.32E+01 8.45E+01 G  
                           277.28-6.438E+00 -   4.128E+01 1.91E+02 6.31E+00 G  
                           860.56 8.461E-01 %   2.759E+01 1.48E+03 1.24E+01 G  
 
PM-146   C   7.1884E-01                                      2.02E+03             
                           453.88 0.000E+00 &(  5.229E+00 1.00E+03 6.50E+01 G  
                           747.16 2.093E+00  (  7.677E+00 1.61E+02 3.40E+01 G  
                           735.72-1.390E-01 %   1.167E+01 3.64E+03 2.25E+01 G  
 
Y-88     F  -6.0464E-01                                      1.07E+02             
                          1836.06-6.046E-01 ?(  1.883E+00 1.52E+02 9.92E+01 G  
                           898.04-5.783E-02 %   3.871E+00 3.03E+03 9.37E+01 G  
 
Cd-113m     -4.5313E+03                                      5.33E+03             
                           263.70-4.531E+03 ?(  4.026E+04 2.65E+02 6.00E-03   K
 
Cd-109   F  -9.0021E+00                                      4.53E+02             
                            88.04-9.002E+00 *(  7.510E+01 2.50E+02 3.79E+00 G  
 
Cf-251   T   4.2365E+00                                      3.28E+05             
                           176.60 4.237E+00 &(  1.382E+01 9.83E+01 1.70E+01 G  
                           227.00 5.903E+00 &   3.709E+01 2.48E+02 6.30E+00 GA 
 
Cf-249   T   2.6394E+00                                      1.28E+05             
                           387.95 1.783E+00 ?(  6.431E+00 1.09E+02 6.60E+01 G  
                           333.44 6.282E+00 &(  2.060E+01 9.87E+01 1.55E+01 G  
 
Sn-126      -1.9835E+01                                      3.65E+07             
                            87.57 2.179E+00 +   7.909E+00 1.09E+02 3.75E+01 GA 
                            64.28-1.984E+01 &(  1.566E+02 2.39E+02 9.70E+00 G  
                            86.94 9.053E+00 *   3.237E+01 1.08E+02 9.04E+00 GA 
 
PB-210   N   1.0833E+04                                      8.14E+03             
                            46.54 1.083E+04  (P 2.138E+02 1.01E+00 4.25E+00 G  
 
PB-212   N   2.2610E+00                                      6.98E+02             
                           238.63 2.261E+00 ?(  9.193E+00 1.23E+02 4.33E+01 G  
                           300.03 2.261E+00 }   1.748E+02 7.71E+02 3.28E+00 GA 
 
PB-214   N   8.0785E+00                                      5.84E+05             
                           351.93 8.079E+00  (P 8.548E+00 3.28E+01 3.76E+01 G  
                           295.09-5.984E+00 - P 2.952E+01 1.00E+02 1.93E+01 G  
                           242.00 2.030E+00 -   5.335E+01 7.87E+02 7.43E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:20:02 AMPage 14
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182744.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-207   C  -3.0753E-01                                      1.18E+04             
                          1063.66-1.399E+00 ?(  5.536E+00 1.87E+02 7.45E+01 G  
                           569.70 5.242E-01 &(  3.168E+00 1.79E+02 9.77E+01 G  
 
BI-212   N  -1.6329E+01                                      6.98E+02             
                           727.17-1.633E+01 *(  4.766E+01 8.76E+01 7.55E+00 G  
                           785.42 6.405E+01 ?   2.187E+02 1.50E+02 1.28E+00 GA 
 
BI-214   N   8.2210E+00                                      5.84E+05             
                           609.31 6.419E+00  (P 4.967E+00 3.48E+01 4.61E+01 G  
                          1120.29 1.372E+01 ?(  3.479E+01 7.65E+01 1.51E+01 G  
                          1764.49 4.651E+00 -   1.043E+01 6.78E+01 1.54E+01 G  
 
BI-210M  T   2.4086E+00                                      1.10E+09             
                           265.83 1.830E+00 &(  5.287E+00 8.71E+01 5.00E+01 G  
                           304.90 3.441E+00 ?(  1.598E+01 1.40E+02 2.80E+01 G  
 
AC-228   N   7.0126E+00                                      2.10E+03             
                           911.07 4.720E+00 *(  1.295E+01 1.26E+02 2.90E+01 G  
                           968.97 9.701E+00 ?(  2.365E+01 7.35E+01 1.75E+01 G  
                           338.32 8.640E+00  (  3.097E+01 1.08E+02 1.20E+01 G  
                            93.35 1.455E+01     6.327E+01 1.31E+02 5.56E+00 XA 
 
TH-227   N   1.4202E+00                                      7.95E+03             
                           256.24 1.420E+00 &(  3.330E+01 9.19E+02 7.00E+00 G  
                           235.97-7.877E+00 +   3.303E+01 1.26E+02 1.23E+01 G  
                            50.14-4.106E+01 &   2.428E+02 1.79E+02 8.00E+00 G  
 
TH-229   N  -1.8763E+00                                      2.68E+06             
                           193.51-1.876E+00 %(  5.394E+01 1.13E+03 4.40E+00 G  
                           210.85-6.444E+00 +   7.919E+01 4.84E+02 2.99E+00 G  
 
TH-234   N  -1.9397E+01                                      1.63E+12             
                            92.59-1.940E+01  (P 6.612E+01 2.14E+02 5.58E+00 G  
                            63.29-6.187E+01 + P 4.009E+02 1.20E+02 3.81E+00 G  
 
PA-231   N   1.5958E-06                                      1.20E+07             
                           302.65 1.596E-06 &(  1.990E+02 3.74E+09 2.88E+00 G  
                           300.07 0.000E+00 -   2.315E+02 1.00E+03 2.46E+00 G  
 
PA-233   C   2.6309E+00                                      7.82E+08             
                           312.01 2.631E+00 ?(  1.297E+01 1.48E+02 3.60E+01 G  
                           300.18 2.631E+00 }   9.228E+01 3.53E+02 6.20E+00 G  
 
PA-234   N  -4.1675E+00                                      1.63E+12             
                           131.29-4.168E+00 ?(  1.655E+01 1.20E+02 1.80E+01 G  
                           946.02-1.176E+01 +   3.177E+01 1.24E+02 1.34E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:20:02 AMPage 15
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182744.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           569.47-1.748E+01 &   3.844E+01 6.66E+01 8.20E+00 G  
                           883.24-1.836E+01 +   6.089E+01 9.97E+01 9.60E+00 G  
                           880.53-3.479E+01 +   9.359E+01 8.11E+01 6.00E+00 GA 
 
AM-241   T   1.2443E+03                                      1.58E+05             
                            59.54 1.244E+03  (  1.669E+01 8.99E-01 3.59E+01 G  
 
Np-237   F   5.0497E+00                                      2.14E+06             
                            86.49 5.050E+00 &(  2.170E+01 1.29E+02 1.31E+01 G  
 
Ir-192   F  -8.7221E-02                                      7.40E+01             
                           316.49-1.239E+00 ?(  6.954E+00 1.69E+02 8.70E+01 G  
                           468.06-3.536E+00 &   1.041E+01 8.89E+01 5.18E+01 G  
                           308.44 3.071E+00 &(  1.440E+01 1.41E+02 3.18E+01 G  
 
Cs-136   F   1.5591E+00                                      1.30E+01             
                           818.50 1.544E+00 ?(  4.362E+00 8.50E+01 1.00E+02 G  
                          1048.07 1.390E+00 ?(  4.992E+00 1.07E+02 8.00E+01 G  
                           340.57 1.879E+00 ?(  8.142E+00 1.30E+02 4.69E+01 G  
 
Np-239   T   3.3479E+00                                      2.36E+00             
                           103.70-2.726E+00 +   1.550E+01 1.71E+02 2.40E+01 X  
                           106.13 3.348E+00 &(  1.510E+01 1.36E+02 2.27E+01 G  
                            99.50 4.912E+00 &   1.607E+01 9.87E+01 1.50E+01 X  
 
Nd-147      -3.1260E+00                                      1.11E+01             
                           531.00-3.126E+00  (  2.265E+01 3.08E+02 1.30E+01 G  
                            91.10-2.941E+00 +   1.316E+01 1.35E+02 2.83E+01 G  
 
Kr-85    I  -1.6630E+02                                      3.92E+03             
                           513.98-1.663E+02 &(  9.364E+02 1.68E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:20:02 AMPage 16
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182744.An1            
                                                                                 
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14     26901.      -130.    -0.072   179.06  -4.106E+01   
 TH-234      63.29     30653.      -126.    -0.070   119.78  -6.187E+01  P
 Sn-126      64.28     31109.      -104.    -0.058   239.07  -1.984E+01   
 BA-133      80.99      1163.       -58.    -0.032   106.30  -2.708E+00   
 Np-237      86.49      1483.        42.     0.024   129.41   5.050E+00   
 EU-155      86.54      1525.        53.     0.029   106.08   2.669E+00   
 Sn-126      86.94      1578.        53.     0.029   107.83   9.053E+00   
 Sn-126      87.57      1630.        53.     0.029   109.48   2.179E+00   
 Cd-109      88.04      1505.       -22.    -0.012   250.34  -9.002E+00   
 Nd-147      91.10      2652.       -54.    -0.030   134.98  -2.941E+00   
 TH-234      92.59      2631.       -71.    -0.039   213.70  -1.940E+01  P
 AC-228      93.35      2398.        53.     0.030   131.12   1.455E+01   
 Gd-153      97.50      2740.       -52.    -0.029   143.16  -2.613E+00   
 Np-239      99.50      1145.        49.     0.027    98.67   4.912E+00   
 Gd-153     103.20      2743.       -52.    -0.029   142.35  -3.584E+00   
 Np-239     103.70      2795.       -44.    -0.024   171.40  -2.726E+00   
 EU-155     105.31      2198.        50.     0.028   134.01   3.500E+00   
 Np-239     106.13      2380.        51.     0.028   136.02   3.348E+00   
 EU-152     121.78      1015.        46.     0.026    99.18   2.397E+00   
 CO-57      122.06      1061.        46.     0.026   101.32   8.009E-01   
 EU-154     123.10      1004.       -17.    -0.010   258.77  -6.368E-01   
 PA-234     131.29      1748.       -50.    -0.028   119.72  -4.168E+00   
 HF-181     133.02      3008.       -48.    -0.027   160.86  -1.691E+00   
 CE-144     133.54      3057.       -13.    -0.007   625.06  -1.709E+00   
 CO-57      136.47      2936.       -22.    -0.012   343.75  -3.182E+00   
 CE-141     145.44      2884.        12.     0.006   651.68   3.750E-01   
 Ba-140     162.66      1165.        21.     0.011   234.63   5.374E+00   
 CE-139     165.85      1132.       -48.    -0.027   100.10  -9.807E-01   
 Cf-251     176.60       864.        43.     0.024    98.26   4.237E+00   
 U-235      185.72       677.        29.     0.016   167.86   9.294E-01  P
 U-235      205.33       719.       -48.    -0.026   106.21  -1.745E+01   
 TH-229     210.85       711.       -10.    -0.006   483.87  -6.444E+00   
 Cf-251     227.00       627.        19.     0.011   247.62   5.903E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:20:02 AMPage 17
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182744.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-227     235.97      1832.       -48.    -0.027   126.37  -7.877E+00   
 PB-214     242.00      1682.         7.     0.004   787.43   2.030E+00   
 TH-227     256.24       524.         5.     0.003   919.15   1.420E+00   
 Cd-113m    263.70       540.       -12.    -0.007   264.54  -4.531E+03   
 BI-210M    265.83       642.        42.     0.023    87.08   1.830E+00   
 Hg-203     279.20       648.        16.     0.009   226.38   4.455E-01   
 PB-214     295.09      2614.       -49.    -0.027   100.13  -5.984E+00  P
 TL-210     296.00      2566.       -42.    -0.024   169.29  -1.274E+00   
 Ba-140     304.85      1872.        40.     0.022   154.03   2.256E+01   
 BI-210M    304.90      1524.        40.     0.022   139.75   3.441E+00   
 Ir-192     308.44      1564.        40.     0.022   141.10   3.071E+00   
 Ir-192     316.49      2655.       -43.    -0.024   169.09  -1.239E+00   
 CR-51      320.08      2490.       -12.    -0.006   610.97  -2.925E+00   
 Cf-249     333.44       668.        38.     0.021    98.69   6.282E+00   
 AC-228     338.32       891.        40.     0.022   107.88   8.640E+00   
 Cs-136     340.57       931.        33.     0.019   130.17   1.879E+00   
 EU-152     344.29       921.       -41.    -0.023   105.46  -4.127E+00   
 HF-181     345.83       923.        40.     0.022   109.05   7.047E+00   
 PB-214     351.93       622.       112.     0.062    32.79   8.079E+00  P
 BA-133     356.00       837.       -42.    -0.023    99.19  -1.835E+00   
 BA-133     383.84       870.        39.     0.022   107.62   1.267E+01   
 Cf-249     387.95       942.        40.     0.022   108.54   1.783E+00   
 SN-113     391.69      1032.       -21.    -0.011   221.56  -9.446E-01   
 AG-108M    433.94       464.        15.     0.008   282.34   5.260E-01   
 Ir-192     468.06      1144.       -54.    -0.030    88.88  -3.536E+00   
 BE-7       477.60      1064.       -45.    -0.025   103.28  -1.464E+01   
 HF-181     482.00      1109.       -45.    -0.025   105.05  -1.933E+00   
 RU-103     497.05       272.        17.     0.009   191.49   6.576E-01   
 RH-106     511.86       403.       113.     0.063    26.87   2.028E+01   
 Kr-85      513.98       547.       -20.    -0.011   168.25  -1.663E+02   
 Nd-147     531.00       273.       -11.    -0.006   308.09  -3.126E+00   
 Ba-140     537.26       273.       -19.    -0.011   178.99  -2.903E+00   
 CS-134     563.24       186.        31.     0.017    91.53   1.435E+01   
 CS-134     569.32       204.        12.     0.007   166.10   3.120E+00   
 PA-234     569.47       282.       -37.    -0.020    66.59  -1.748E+01   
 BI-207     569.70       272.        13.     0.007   179.26   5.242E-01   
 SB-124     602.73       863.       -15.    -0.008   287.21  -5.996E-01   
 I-131      636.97       285.       -36.    -0.020    68.58  -2.115E+01   
 AG-110M    657.76      7854.        29.     0.016   426.45   1.344E+00   
 SB-124     722.79       172.        25.     0.014    76.32   1.080E+01   
 AG-108M    722.94       198.        24.     0.013    84.34   1.239E+00   
 BI-212     727.17       256.       -26.    -0.015    87.65  -1.633E+01   
 ZR-95      756.73       140.         9.     0.005   280.87   7.913E-01   
 AG-110M    763.94       145.        25.     0.014    70.20   5.470E+00   
 PA-234M    766.41       232.       -29.    -0.016    76.34  -4.778E+02   
 EU-152     778.92       117.         6.     0.004   363.96   2.393E+00   
 BI-212     785.42       135.        17.     0.009   150.08   6.405E+01   
 CS-134     795.87       306.       -28.    -0.016    90.35  -1.626E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:20:02 AMPage 18
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182744.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134     801.95       320.        28.     0.016    90.65   1.638E+01   
 CO-58      810.78       408.       -36.    -0.020    80.42  -1.838E+00   
 Cs-136     818.50       320.        30.     0.017    84.96   1.544E+00   
 MN-54      834.85       126.        18.     0.010   134.37   9.254E-01   
 Co-56      846.77       175.         9.     0.005   324.86   4.677E-01   
 EU-154     873.23       324.       -39.    -0.022    67.30  -1.684E+01   
 PA-234     880.53       483.       -39.    -0.022    81.14  -3.479E+01   
 PA-234     883.24       522.       -33.    -0.018    99.67  -1.836E+01   
 Sc-46      889.28       560.         8.     0.004   447.51   4.036E-01   
 AC-228     911.07       200.        25.     0.014   125.96   4.720E+00   
 AG-110M    937.49       185.        30.     0.017   101.33   4.881E+00   
 PA-234     946.02       245.       -28.    -0.016   124.34  -1.176E+01   
 EU-152     964.11       234.        26.     0.014    86.06   1.009E+01   
 AC-228     968.97       222.        30.     0.016    73.53   9.701E+00   
 EU-154     996.33       331.        14.     0.008   181.35   7.901E+00   
 EU-154    1004.77       308.        32.     0.018    80.41   1.034E+01   
 Co-56     1037.84       139.        30.     0.017    90.09   1.292E+01   
 Cs-136    1048.07       184.        18.     0.010   107.12   1.390E+00   
 RH-106    1050.36       196.        19.     0.011   106.70   7.397E+01   
 BI-207    1063.66       192.       -17.    -0.009   186.85  -1.399E+00   
 Ga-68     1077.40       181.       -34.    -0.019    90.77  -7.541E+01   
 FE-59     1099.25       107.        46.     0.026    52.75   5.151E+00   
 EU-152    1112.07       361.       -32.    -0.018    84.73  -1.504E+01   
 Sc-46     1120.55       204.       -34.    -0.019    61.09  -2.193E+00   
 Ta-182    1121.30       147.         6.     0.003   281.11   1.126E+00   
 Ta-182    1189.05        27.        32.     0.018    40.34   1.329E+01   
 Ta-182    1221.41        34.        -2.    -0.001   687.39  -5.034E-01   
 Co-56     1238.28        45.        -5.    -0.003   299.22  -5.543E-01   
 FE-59     1291.60        34.        -5.    -0.003   277.13  -8.208E-01   
 TL-210    1313.00        34.        -8.    -0.004   174.55  -2.736E+00   
 AG-110M   1384.30         0.        11.     0.006    30.15   3.390E+00   
 EU-152    1408.00         6.         7.     0.004    88.42   2.658E+00   
 K-40      1460.83        13.         1.     0.000   817.16   6.323E-01  P
 SB-124    1690.98        32.       -18.    -0.010    80.05  -3.367E+00   
 Co-56     1771.35        30.       -10.    -0.005    87.12  -5.631E+00   
 Y-88      1836.06        13.        -6.    -0.004   152.27  -6.046E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -1.4642E+01   -1.4642E+01    1.033E+02%                5.02E+01
 NA-22  #     1.7092E+00    1.7092E+00    2.454E+01%                9.70E-01
 K-40   #A    6.3227E-01    6.3227E-01    8.172E+02%                1.41E+01
 Sc-46  #A    4.0358E-01    4.0358E-01    4.475E+02%                6.08E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:20:02 AMPage 19
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182744.An1            
                                                                                 
 CR-51  #A   -2.9246E+00   -2.9246E+00    6.110E+02%                5.95E+01
 MN-54  #A    9.2542E-01    9.2542E-01    1.344E+02%                2.83E+00
 FE-59  #A    5.1505E+00    5.1505E+00    5.275E+01%                5.65E+00
 Co-56  #A    2.0107E+00    2.0107E+00    9.009E+01%                3.34E+00
 CO-57  #A    8.0087E-01    8.0087E-01    1.013E+02%                2.69E+00
 CO-58  #A   -1.8380E+00   -1.8381E+00    8.042E+01%                4.90E+00
 CO-60        1.6695E+02    1.6695E+02    1.565E+00%                1.97E+00
 ZN-65  #A   -1.5890E-01   -1.5890E-01    2.025E+03%                1.09E+01
 NB-94  #A    2.3176E-01    2.3176E-01    5.284E+02%                2.81E+00
 ZR-95  #A    7.9129E-01    7.9130E-01    2.809E+02%                5.09E+00
 NB-95  #A    1.0996E+00    1.0996E+00    8.083E+01%                2.96E+00
 RU-103 #A    6.5757E-01    6.5757E-01    1.915E+02%                3.08E+00
 RH-106 #A    8.6512E+00    8.6512E+00    1.067E+02%                5.81E+01
 AG-108M#A    8.8309E-01    8.8309E-01    8.434E+01%                3.62E+00
 AG-110M#A    2.0106E+00    2.0107E+00    3.015E+01%                8.30E+00
 SN-113 #A   -9.4459E-01   -9.4459E-01    2.216E+02%                6.99E+00
 SB-124 #A    5.3036E-01    5.3036E-01    7.632E+01%                5.76E+00
 SB-125  A    9.1744E-01    9.1744E-01    1.269E+02%                1.08E+01
 I-131  #A   -3.3987E-02   -3.3988E-02    4.379E+03%                3.63E+00
 Gd-153 #A   -2.6126E+00   -2.6126E+00    1.432E+02%                1.24E+01
 Ga-68  #A   -7.4797E+01   -7.5411E+01    9.077E+01%                1.44E+02
 Tc-99m  A    8.4822E-01    8.4953E-01    5.292E+01%                1.37E+00
 BA-133 #A   -1.8352E+00   -1.8352E+00    9.919E+01%                6.04E+00
 CS-134 #A    1.4503E+00    1.4503E+00    5.720E+01%                4.89E+00
 CS-137       3.8799E+02    3.8799E+02    1.225E+00%                3.42E+00
 CE-139 #A   -9.8069E-01   -9.8069E-01    1.001E+02%                3.26E+00
 Ba-140 #A    1.7016E+00    1.7017E+00    1.110E+02%                1.22E+01
 La-140 #C    1.4857E+00    1.4858E+00    8.673E+01%                1.24E+00
 CE-141 #A    3.7502E-01    3.7503E-01    6.517E+02%                8.13E+00
 CE-144 #A   -1.7093E+00   -1.7093E+00    6.251E+02%                3.55E+01
 PM-144 #A    1.2166E+00    1.2166E+00    7.849E+01%                2.27E+00
 EU-152 #A    4.3972E+00    4.3972E+00    8.606E+01%                7.89E+00
 EU-154 #A    3.5151E+00    3.5151E+00    8.041E+01%                5.51E+00
 EU-155 #A    3.0085E+00    3.0085E+00    8.546E+01%                1.56E+01
 HF-181 #A   -5.1716E-01   -5.1716E-01    7.571E+01%                6.74E+00
 Ta-182 #A    4.9830E+00    4.9830E+00    4.034E+01%                1.08E+01
 Hg-203 #A    4.4554E-01    4.4554E-01    2.264E+02%                3.38E+00
 TL-208       3.5412E+00    3.5412E+00    2.319E+01%                2.47E+00
 PM-146  A    7.1884E-01    7.1884E-01    1.608E+02%                5.23E+00
 Y-88   #A   -6.0463E-01   -6.0464E-01    1.523E+02%                1.88E+00
 Cd-113m#A   -4.5313E+03   -4.5313E+03    2.645E+02%                4.03E+04
 Cd-109 #A   -9.0021E+00   -9.0021E+00    2.503E+02%                7.51E+01
 Cf-251 #A    4.2365E+00    4.2365E+00    9.826E+01%                1.38E+01
 Cf-249 #A    2.6394E+00    2.6394E+00    7.335E+01%                6.43E+00
 Sn-126 #A   -1.9835E+01   -1.9835E+01    2.391E+02%                1.57E+02
 PB-210       1.0833E+04    1.0833E+04    1.010E+00%                2.14E+02
 PB-212 #A    2.2610E+00    2.2610E+00    1.225E+02%                9.19E+00
 PB-214 #A    8.0785E+00    8.0785E+00    3.279E+01%                8.55E+00
 BI-207 #A   -3.0753E-01   -3.0753E-01    1.295E+02%                5.54E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:20:02 AMPage 20
 TestAmerica Inc                 Spectrum name: 12_Gamma_20182744.An1            
                                                                                 
 BI-212 #A   -1.6329E+01   -1.6329E+01    8.765E+01%                4.77E+01
 U-235  #A    0.0000E+00    0.0000E+00    7.071E+02%                3.61E+01
 BI-214       8.2210E+00    8.2210E+00    3.478E+01%                4.97E+00
 BI-210M#A    2.4086E+00    2.4086E+00    8.233E+01%                5.29E+00
 AC-228 #A    7.0126E+00    7.0126E+00    6.047E+01%                1.30E+01
 TH-227 #A    1.4202E+00    1.4202E+00    9.191E+02%                3.33E+01
 TH-229 #A   -1.8763E+00   -1.8763E+00    1.132E+03%                5.39E+01
 TH-234 #A   -1.9397E+01   -1.9397E+01    2.137E+02%                6.61E+01
 PA-231 #A    1.5958E-06    1.5958E-06    3.741E+09%                1.99E+02
 PA-233 #A    2.6309E+00    2.6309E+00    1.483E+02%                1.30E+01
 PA-234 #A   -4.1675E+00   -4.1675E+00    1.197E+02%                1.66E+01
 PA-234M#A    0.0000E+00    0.0000E+00    1.000E+03%                6.25E+02
 AM-241       1.2443E+03    1.2443E+03    8.987E-01%                1.67E+01
 Np-237 #A    5.0497E+00    5.0497E+00    1.294E+02%                2.17E+01
 Ir-192 #A   -8.7221E-02   -8.7221E-02    1.101E+02%                6.95E+00
 Cs-136 #A    1.5590E+00    1.5591E+00    6.293E+01%                4.36E+00
 Np-239 #A    3.3473E+00    3.3479E+00    1.360E+02%                1.51E+01
 Nd-147 #A   -3.1259E+00   -3.1260E+00    3.081E+02%                2.27E+01
 TL-210 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.42E+00
 Kr-85  #A   -1.6630E+02   -1.6630E+02    1.682E+02%                9.36E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.1 keV)     1.265E+04  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.1 keV) 1.2646108E+04  Bq/Sample     

                                 (Page 22 of 22)

Page 383 of 860



 500  1000  1500  2000  2500  3000  3500  4000  4500  5000  5500  6000  6500  7000  7500  8000 
1.0e0

1.0e1

1.0e2

1.0e3

1.0e4

1.0e5

1.0e6

P
b-

21
0 

T
h-

22
7 

A
m

-2
41

 
T

h-
23

4 
S

n-
12

6 
B

a-
13

3 
N

p-
23

7 
E

u-
15

5 
S

n-
12

6 
S

n-
12

6 
C

d-
10

9 
N

d-
14

7 
T

h-
23

4 
A

c-
22

8 
G

d-
15

3 
N

p-
23

9 
G

d-
15

3 
N

p-
23

9 
E

u-
15

5 
N

p-
23

9 
E

u-
15

2 
C

o-
57

  
E

u-
15

4 
P

a-
23

4 
H

f-
18

1 
C

e-
14

4 
H

f-
18

1 
C

o-
57

  
T

c-
99

m
 

C
e-

14
1 

B
a-

14
0 

C
e-

13
9 

C
f-

25
1 U
-2

35
  

T
h-

22
9 

U
-2

35
  

T
h-

22
9 

C
f-

25
1 

T
h-

22
7 P

b-
21

2 
P

b-
21

4 
T

h-
22

7 
C

d-
11

3m
B

i-2
10

M
T

l-2
08

 
H

g-
20

3 
I-

13
1 

 
P

b-
21

4 
T

l-2
10

 P
b-

21
2 

P
a-

23
3 

P
a-

23
1 

B
a-

13
3 

B
a-

14
0 

B
i-2

10
M

Ir
-1

92
 

P
a-

23
3 

Ir
-1

92
 

C
r-

51
  

La
-1

40
 

C
f-

24
9 A

c-
22

8 
C

s-
13

6 E
u-

15
2 

H
f-

18
1 

P
b-

21
4 

B
a-

13
3 

I-
13

1 
 

B
a-

13
3 

C
f-

24
9 

S
n-

11
3 

S
b-

12
5 

A
g-

10
8M S

b-
12

5 
Ir

-1
92

 
B

e-
7 

  
H

f-
18

1 
La

-1
40

 
R

u-
10

3 
R

h-
10

6 
K

r-
85

  
N

d-
14

7 
B

a-
14

0 
C

s-
13

4 
C

s-
13

4 
P

a-
23

4 
B

i-2
07

 T
l-2

08
 

S
b-

12
5 

S
b-

12
4 B

i-2
14

 
P

m
-1

44
 

R
h-

10
6 

S
b-

12
5 

I-
13

1 
 

A
g-

11
0M

C
s-

13
7 

P
m

-1
44

 N
b-

94
  

S
b-

12
4 

A
g-

10
8M

B
i-2

12
 

P
m

-1
46

 
P

m
-1

46
 

Z
r-

95
  

A
g-

11
0M N
b-

95
  P
a-

23
4M

E
u-

15
2 

B
i-2

12
 

C
s-

13
4 

C
s-

13
4 

C
o-

58
  

La
-1

40
 

C
s-

13
6 

M
n-

54
  

C
o-

56
  

T
l-2

08
 

N
b-

94
  

E
u-

15
4 

P
a-

23
4 

P
a-

23
4 

S
c-

46
  Y
-8

8 
  A
c-

22
8 

A
g-

11
0M

P
a-

23
4 

E
u-

15
2 

A
c-

22
8 

E
u-

15
4 

E
u-

15
4 

C
o-

56
  

C
s-

13
6 

R
h-

10
6 

B
i-2

07
 

G
a-

68
  

F
e-

59
  

E
u-

15
2 

Z
n-

65
  

B
i-2

14
 

S
c-

46
  

T
a-

18
2 

C
o-

60
  

T
a-

18
2 

T
a-

18
2 

C
o-

56
  

N
a-

22
  

F
e-

59
  

T
l-2

10
 

C
o-

60
  

A
g-

11
0M

E
u-

15
2 

K
-4

0 
  

La
-1

40
 

S
b-

12
4 

B
i-2

14
 

C
o-

56
  

Y
-8

8 
  

Channels

C
ou

nt
s

403043_Gamma_LCS 160-403043~2-A. 12_Gamma_20182744.spc.

P
age 384 of 860



Test America St. Louis                    Spectrum ID: 14_Gamma_20184275
-----------------------------------------------------------------------------                      
   Sample Description: 403043_Gamma_160-31847-A-238-B 
             Detector: Detector #14       
             Batch ID: 403043                 
    Work Order Number: Gamma   
           Lot Number: 160-31847-A-238-B
-----------------------------------------------------------------------------
        Decay to Time: 12/19/2018 06:48       Live Time: 1800   sec
     Acquisition Time: 12/19/2018 06:48:49    Real Time: 1806   sec
        Analysis Time: 12/19/2018 07:19       Dead Time: 0.33   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 14_Soil_TunaCan.Clb
  Efficiency Cal Desc: 14_TunaCan_90099_042312
  Efficiency Cal Date: 4/23/2012 11:29
      Energy Cal Date: 2/28/2012 10:48                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 14_2018-11-22_1634.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       6.045E+00          161.7     9.775E+00    9.780E+00    3.273E+01
NA-22     -8.422E-01          134.2     1.130E+00    1.131E+00    3.829E+00
K-40       2.189E+02            8.9     1.955E+01    2.254E+01    2.791E+01
Sc-46      1.039E+00          193.0     2.006E+00    2.006E+00    4.929E+00
CR-51     -1.138E+01          158.0     1.798E+01    1.799E+01    3.774E+01
MN-54      1.532E+00           46.5     7.123E-01    7.166E-01    1.854E+00
FE-59      1.808E+00          113.8     2.058E+00    2.060E+00    5.575E+00
Co-56      1.347E+00           90.0     1.213E+00    1.215E+00    2.741E+00
CO-57      6.074E-01          161.4     9.805E-01    9.810E-01    3.088E+00
CO-58     -1.253E+00          109.3     1.370E+00    1.371E+00    4.573E+00
CO-60      9.254E-01          150.1     1.389E+00    1.390E+00    3.008E+00
ZN-65      1.376E-01         4621.2     6.357E+00    6.357E+00    2.129E+01
NB-94      1.392E+00           56.5     7.866E-01    7.899E-01    2.763E+00
ZR-95     -2.050E+00          101.6     2.083E+00    2.085E+00    5.581E+00
NB-95     -1.033E+00          179.9     1.859E+00    1.860E+00    6.211E+00
RU-103     2.876E-01          382.5     1.100E+00    1.100E+00    2.707E+00
RH-106     1.043E+01           95.5     9.958E+00    9.973E+00    2.334E+01
AG-108M    8.908E-01          126.1     1.123E+00    1.124E+00    2.855E+00
AG-110M    2.993E+00           34.5     1.034E+00    1.045E+00    6.614E+00
SN-113    -1.616E+00          110.3     1.783E+00    1.785E+00    4.510E+00
SB-124     2.882E-01          101.3     2.918E-01    2.922E-01    1.410E+01
SB-125     2.614E+00          140.6     3.674E+00    3.677E+00    9.339E+00
I-131      3.075E+00           61.4     1.887E+00    1.894E+00    3.036E+00
Gd-153     2.978E+00          214.1     6.375E+00    6.377E+00    2.109E+01
Ga-68     -6.537E+01           85.9     5.615E+01    5.627E+01    1.223E+02
Tc-99m     9.512E-01          129.7     1.234E+00    1.235E+00    4.088E+00
BA-133     1.732E+00          308.7     5.345E+00    5.346E+00    1.770E+01
CS-134    -1.107E+00           82.3     9.117E-01    9.135E-01    5.160E+00
CS-137    -2.187E+00           82.3     1.800E+00    1.803E+00    5.965E+00
CE-139    -1.147E+00          111.0     1.274E+00    1.279E+00    4.220E+00
Ba-140    -5.259E+00           88.5     4.652E+00    4.660E+00    1.177E+01
La-140     2.538E+00           30.5     7.749E-01    7.864E-01    4.295E+00
CE-141     1.724E+00          130.0     2.241E+00    2.242E+00    7.423E+00
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CE-144     7.317E+00          120.9     8.849E+00    8.857E+00    2.932E+01
PM-144    -4.849E-01          708.2     3.434E+00    3.434E+00    2.889E+00
EU-152     4.650E+00          187.8     8.732E+00    8.735E+00    9.223E+00
EU-154     3.337E+00           58.8     1.963E+00    1.971E+00    6.617E+00
EU-155     0.000E+00         1.#INF     2.262E+00    2.262E+00    1.446E+01
HF-181     1.703E+00          199.4     3.395E+00    3.396E+00    4.461E+00
Ta-182    -5.671E+00          162.1     9.190E+00    9.194E+00    3.060E+01
Hg-203     1.173E+00          100.3     1.176E+00    1.178E+00    3.904E+00
TL-208     7.828E+00           19.6     1.532E+00    1.585E+00    2.973E+00
PM-146    -1.590E+00          116.4     1.850E+00    1.852E+00    4.485E+00
Y-88       1.045E+00           85.0     8.884E-01    8.905E-01    2.540E+00
Cd-113m   -1.710E+04           96.4     1.648E+04    1.652E+04    5.466E+04
Cd-109     0.000E+00         1.#INF     5.484E+01    5.484E+01    1.814E+02
Cf-251     2.744E+00          207.0     5.679E+00    5.685E+00    1.506E+01
Cf-249     2.133E-01          996.6     2.125E+00    2.125E+00    6.512E+00
Sn-126    -2.265E+00          763.7     1.730E+01    1.730E+01    5.744E+01
PB-210     3.009E+02           10.7     3.223E+01    3.675E+01    8.071E+01
PB-212     1.952E+01            8.5     1.664E+00    2.089E+00    4.675E+00
PB-214     4.056E+02            1.4     5.811E+00    2.186E+01    8.334E+00
BI-207    -1.363E+00          100.5     1.370E+00    1.371E+00    4.751E+00
BI-212     1.961E+01           88.9     1.742E+01    1.745E+01    5.791E+01
U-235      2.251E+01           28.9     6.512E+00    6.612E+00    1.650E+01
BI-214     4.098E+02            1.6     6.623E+00    2.230E+01    5.977E+00
BI-210M    1.179E+00          161.3     1.902E+00    1.903E+00    6.335E+00
AC-228     2.148E+01           16.0     3.433E+00    3.604E+00    8.698E+00
TH-227     2.693E+01           29.7     8.003E+00    8.169E+00    2.551E+01
TH-229    -2.278E+01           80.1     1.824E+01    1.833E+01    6.270E+01
TH-234     1.795E+02            7.0     1.252E+01    1.602E+01    3.593E+01
PA-231     0.000E+00         1.#INF     1.954E+01    1.954E+01    2.913E+02
PA-233    -3.075E+00          158.2     4.866E+00    4.869E+00    2.412E+01
PA-234     4.356E+00           85.6     3.728E+00    3.735E+00    1.875E+01
PA-234M    5.881E+02           18.7     1.099E+02    1.138E+02    2.409E+02
AM-241     5.705E+00           53.7     3.064E+00    3.078E+00    8.253E+00
Np-237     0.000E+00         1.#INF     1.651E+01    1.651E+01    5.462E+01
Ir-192    -2.379E-01          175.4     4.173E-01    4.175E-01    4.016E+00
Cs-136     1.130E+00           93.3     1.054E+00    1.056E+00    4.752E+00
Np-239     3.332E+00          113.5     3.782E+00    3.788E+00    1.253E+01
Nd-147    -9.727E+00           93.4     9.088E+00    9.105E+00    2.202E+01
TL-210    -1.556E-01          887.3     1.381E+00    1.381E+00    4.676E+00
Kr-85      2.684E+02           95.4     2.560E+02    2.565E+02    8.514E+02
-----------------------------------------------------------------------------
Total      2.572E+03

      Analyst: kody Saulters
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:09 AMPage  1
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184275.An1            
                                                                                 
 Sample description                                             
      403043_Gamma_160-31847-A-238-B                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det14\14_Gamma_20184275.An1

 Acquisition information
        Start time:                 12/19/2018 6:48:49 AM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.33 %
        Detector ID:                   14

 Detector system                                                
      Ge14 SN/11080670                                                
                                                                      

 Calibration
        Filename:                   14_Soil_TunaCan.Clb
      14_TunaCan_90099_042312                                         
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:48:23 AM
             Zero offset:           0.130 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.050E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/23/2012 11:29:47 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.02 %
             Log(Eff):              2.101260E-01 + (-5.951973E-01*Log(E) ) + 
                                    ( -1.605331E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.28 %
             Log(Eff):             -2.391492E+01 + ( 8.828985E+00*Log(E) ) + 
                                    ( -9.371496E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.14keV )
        Stop channel:            8000 (  1999.51keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:09 AMPage  2
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184275.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/19/2018 6:48:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       14_2018-11-22_1634.PBC
                                                 11/22/2018 4:34:15 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   39 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.2548

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    27.86       61.  58.31   1.17  7.344E-03
    46.65      500.  10.71   0.93  2.179E-02    46.54   4.250  3.009E+02 PB210 
    50.12       72.  56.94   0.61  2.437E-02    50.14   8.000  2.036E+01 TH227 
    59.19      113.  53.71   1.19  3.065E-02    59.54  35.900    PBC<MDA AM241 
    63.40      567.  12.69   0.80  3.287E-02    63.29   3.810  2.519E+02 TH234 
    67.69      100.  59.43   0.53  3.507E-02
    74.89     1647.   4.29   0.78  3.816E-02
    77.18     2838.   2.76   0.78  3.899E-02
    81.13      200.  21.78   0.78  4.025E-02    80.99  34.060    PBC<MDA BA133 
    84.04      369.  13.86   0.79  4.104E-02
    87.22      907.   6.12   0.79  4.179E-02    86.49  13.100  9.237E+01 Np237 
                                                86.54  30.700  3.941E+01 EU155 
                                                86.94   9.040  1.335E+02 Sn126 
                                                87.57  37.500  3.209E+01 Sn126 
    89.93      400.  11.96   0.79  4.234E-02
    92.63      770.   6.74   0.80  4.280E-02    92.59   5.584  1.791E+02 TH234 
                                                93.35   5.561  1.793E+02 AC228 
    94.88      134.  32.06   0.80  4.313E-02
    97.50       70. 214.08   0.80  4.345E-02    97.50  30.000    PBC<MDA Gd153 
   106.13       60. 113.51   0.81  4.406E-02   106.13  22.700    PBC<MDA Np239 
   132.73       62. 120.93   0.84  4.277E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  7.317E+00 CE144 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:09 AMPage  3
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184275.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   136.30       17. 450.34   0.84  4.245E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  2.026E+00 CO57  
   136.47       45. 161.43   0.84  4.243E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  5.476E+00 CO57  
   140.51       62. 129.72   0.85  4.193E-02   140.51  89.300    PBC<MDA Tc99m 
   143.91      161.  29.81   0.94  4.146E-02   143.79  10.960  1.971E+01 U235  
   145.44       62. 129.96   0.85  4.125E-02   145.44  48.200    PBC<MDA CE141 
   163.06      100.  49.58   1.40  3.841E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080    PBC<MDA U235  
   176.60       31. 206.96   0.88  3.692E-02   176.60  17.000    PBC<MDA Cf251 
   185.80     1722.   4.33   1.10  3.552E-02   185.72  54.000  4.986E+01 U235  
   205.81       23. 183.07   1.28  3.290E-02   205.33   5.010    PBC<MDA U235  
   227.00       11. 507.86   0.93  3.046E-02   227.00   6.300    PBC<MDA Cf251 
   235.57       48. 188.42   0.94  2.957E-02   235.97  12.300    PBC<MDA TH227 
   238.23      429.   8.90   0.94  2.935E-02   238.63  43.300  1.844E+01 PB212 
   241.60     1599.   3.34   0.95  2.903E-02   242.00   7.430  4.124E+02 PB214 
   244.69       49. 187.77   0.95  2.875E-02   244.69   7.580    PBC<MDA EU152 
   256.18       94.  29.71   0.96  2.775E-02   256.24   7.000  2.693E+01 TH227 
   258.43       95.  35.81   0.61  2.756E-02
   265.83       29. 161.26   0.97  2.697E-02   265.83  50.000    PBC<MDA BI210M
   277.28       20. 198.46   0.98  2.610E-02   277.28   6.310    PBC<MDA TL208 
   279.20       45. 100.26   0.99  2.596E-02   279.20  81.460    PBC<MDA Hg203 
   284.30       46. 105.11   0.99  2.560E-02   284.30   6.140    PBC<MDA I131  
   294.80     3709.   2.02   1.12  2.489E-02   295.09  19.300  4.287E+02 PB214 
   328.76       44. 100.82   1.03  2.286E-02   328.76  20.300    PBC<MDA La140 
   333.44        4. 996.64   1.04  2.261E-02   333.44  15.510    PBC<MDA Cf249 
   337.98      122.  24.54   0.93  2.237E-02   338.32  12.010  2.518E+01 AC228 
   340.57       42. 303.21   1.05  2.224E-02   340.57  46.900    PBC<MDA Cs136 
   344.29       43. 294.70   1.05  2.205E-02   344.29  26.500    PBC<MDA EU152 
   345.83       44. 295.07   1.05  2.197E-02   345.83  15.070    PBC<MDA HF181 
   348.06       62.  34.84   1.05  2.186E-02
   351.53     5958.   1.43   1.06  2.169E-02   351.93  37.600  4.056E+02 PB214 
   356.00       42. 308.67   1.06  2.148E-02   356.00  62.050    PBC<MDA BA133 
   364.48       38.  97.79   1.07  2.109E-02   364.48  81.700    PBC<MDA I131  
   370.24       30.  66.58   0.37  2.083E-02
   383.84       41. 111.29   1.09  2.025E-02   383.84   8.940    PBC<MDA BA133 
   427.88       26. 140.57   1.13  1.859E-02   427.88  29.600    PBC<MDA SB125 
   433.94       27. 126.08   1.13  1.838E-02   433.94  90.480    PBC<MDA AG108M
   467.97        8. 404.99   1.17  1.731E-02   468.06  51.750    PBC<MDA Ir192 
   477.60       20. 161.72   1.18  1.704E-02   477.60  10.520    PBC<MDA BE7   
   482.00       12. 260.40   1.18  1.691E-02   482.00  80.500    PBC<MDA HF181 
   487.02       99.  30.53   1.18  1.677E-02   487.02  45.500  7.199E+00 La140 
   497.05        8. 382.51   1.19  1.650E-02   497.05  90.900    PBC<MDA RU103 
   511.86       69.  45.95   2.46  1.612E-02   511.86  20.000    PBC<MDA RH106 
   513.98       33.  95.41   1.21  1.607E-02   513.98   0.430    PBC<MDA Kr85  
   563.24       15. 173.83   1.25  1.494E-02   563.24   8.350    PBC<MDA CS134 
   569.70        5. 408.50   1.26  1.481E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  2.440E+00 PA234 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:09 AMPage  4
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184275.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               569.70  97.740  2.048E-01 BI207 
   583.17      162.  19.57   1.22  1.453E-02   583.02  84.500  7.338E+00 TL208 
   609.03     4778.   1.61   1.37  1.404E-02   609.31  46.090  4.098E+02 BI214 
                                               610.30   5.750  3.295E+03 RU103 
   621.92       26.  95.51   1.31  1.380E-02   621.92   9.930    PBC<MDA RH106 
   636.97       22. 115.26   1.32  1.354E-02   636.97   7.170    PBC<MDA I131  
   657.72       12. 187.45   1.34  1.319E-02   657.76  94.640    PBC<MDA AG110M
   702.63       29.  90.85   1.38  1.251E-02   702.63  97.900    PBC<MDA NB94  
   727.17       32.  88.86   1.40  1.217E-02   727.17   7.550    PBC<MDA BI212 
   754.92       27.  54.14   0.72  1.181E-02
   763.96       14. 269.64   1.43  1.170E-02   763.94  22.280    PBC<MDA AG110M
   766.43       31. 122.62   1.43  1.167E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  4.979E+02 PA234M
   768.03      479.   7.84   1.57  1.164E-02
   785.42      101.  26.94   1.45  1.144E-02   785.42   1.280  3.817E+02 BI212 
   818.50        8. 343.26   1.48  1.106E-02   818.50 100.000    PBC<MDA Cs136 
   835.42       30.  46.51   1.24  1.088E-02   834.85  99.980    PBC<MDA MN54  
   846.77       26.  90.03   1.50  1.076E-02   846.77  99.935    PBC<MDA Co56  
   860.56       28.  98.27   1.51  1.062E-02   860.56  12.420    PBC<MDA TL208 
   871.10       28.  67.27   1.52  1.052E-02   871.10  99.890    PBC<MDA NB94  
   873.23       24.  84.97   1.52  1.049E-02   873.23  12.270    PBC<MDA EU154 
   880.53       16. 165.10   1.53  1.042E-02   880.53   6.000    PBC<MDA PA234 
   885.04       15. 173.85   1.53  1.038E-02   884.68  72.680    PBC<MDA AG110M
   888.43       22.  35.85   0.70  1.035E-02   889.28  99.984  1.155E+00 Sc46  
   898.04       11. 247.23   1.54  1.026E-02   898.04  93.700    PBC<MDA Y88   
   910.64      106.  20.40   2.54  1.014E-02   911.07  29.000  1.995E+01 AC228 
   933.74      282.  11.20   1.61  9.938E-03
   946.02       26.  85.58   1.58  9.832E-03   946.02  13.400    PBC<MDA PA234 
   968.14       32.  79.12   1.60  9.642E-03   968.97  17.460    PBC<MDA AC228 
  1000.60       88.  18.69   0.31  9.389E-03  1001.00   0.837  6.198E+02 PA234M
  1048.07       18.  93.29   1.66  9.043E-03  1048.07  80.000    PBC<MDA Cs136 
  1099.25       13. 171.37   1.70  8.697E-03  1099.25  56.500    PBC<MDA FE59  
  1112.07       25. 195.92   1.71  8.614E-03  1112.07  13.644    PBC<MDA EU152 
  1120.16     1011.   3.78   2.12  8.563E-03  1120.29  15.100  4.345E+02 BI214 
                                              1120.55  99.987  6.563E+01 Sc46  
                                              1121.30  34.900  1.881E+02 Ta182 
  1238.04      370.   6.54   1.49  7.887E-03  1238.28  66.070  3.946E+01 Co56  
  1274.54       24.  58.83   1.83  7.700E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  4.885E+00 EU154 
  1291.60       13. 149.83   1.84  7.616E-03  1291.60  43.200    PBC<MDA FE59  
  1332.50       12. 150.11   1.87  7.423E-03  1332.50  99.980    PBC<MDA CO60  
  1384.48       57.  34.54   1.91  7.192E-03  1384.30  24.290  1.813E+01 AG110M
  1408.00      149.  14.24   1.92  7.092E-03  1408.00  21.005  5.569E+01 EU152 
  1460.57      289.   8.93   2.35  6.879E-03  1460.83  10.670  2.189E+02 K40   
  1582.86        5. 286.25   0.00  6.435E-03
  1690.98       14. 101.27   2.10  6.091E-03  1690.98  47.790    PBC<MDA SB124 
  1764.34      846.   3.45   2.15  5.879E-03  1764.49  15.400  5.189E+02 BI214 
  1836.06       15.  85.03   2.19  5.686E-03  1836.06  99.200    PBC<MDA Y88   
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:09 AMPage  5
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184275.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1847.05      109.   9.58   1.05  5.658E-03

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   110.87    27.86       457.        61. 8.351E+03   58.31   1.168  -      s 
   270.41    67.69      1272.       119. 3.386E+03   43.45   0.770  -      sD
   298.96    74.91      1667.      1647. 4.316E+04    4.29   0.777  -       D
   308.09    77.19      1650.      2838. 7.279E+04    2.76   0.780  -       D
   323.93    81.16       845.       199. 4.956E+03   21.79   0.784  -      sD
   335.58    84.07      1127.       368. 8.959E+03   13.93   0.787  -      sD
   359.13    89.96       963.       398. 9.401E+03   12.11   0.793  -      sD
   378.91    94.91       850.       133. 3.086E+03   32.16   0.798  -      sD
  1032.69   258.43       437.       125. 4.522E+03   25.36   0.965  -      sD
  1389.72   348.04       190.        43. 1.990E+03   47.26   1.052  -      sD
  1480.12   370.24       142.        30. 1.416E+03   66.58   0.371  -      s 
  3018.86   754.92        56.        27. 2.287E+03   54.14   0.723  -      s 
  3071.44   768.04       157.       417. 3.584E+04    6.48   1.435  -      sD
  3554.43   888.43        51.        18. 1.766E+03   59.88   1.536  -      sD
  3734.74   933.74        90.       234. 2.357E+04    8.68   1.573  -       D
  4951.93  1238.04        42.       370. 4.696E+04    6.53   1.486  -        
  6332.00  1582.86        45.         5. 7.252E+02  286.25   0.000  -       c
  7389.60  1847.05         0.       109. 1.927E+04    9.58   1.053  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.02    46.65       794.       500.     0.278    10.71   0.927s
 TH-227    199.98    50.14      1362.        42.     0.023   148.71   0.751 
 AM-241    236.15    59.19      1190.       113.     0.063    53.71   1.191s
 TH-234    252.55    63.29      1335.       512.     0.285    11.02   0.765D
 Sn-126    256.52    64.28      5066.       -13.    -0.007   763.73   0.766s
 BA-133    323.33    80.99     13171.       -70.    -0.039   111.76   0.784 
 Np-237    345.33    86.49     13101.         0.     0.000   232.99   0.789A
 EU-155    345.54    86.54     13032.       -70.    -0.039   232.30   0.790s
 Sn-126    347.13    86.94      1568.       504.     0.280    10.52   0.790D
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Sn-126    349.65    87.57     12373.       -70.    -0.039   226.07   0.791s
 Cd-109    351.53    88.04     12287.         0.     0.000   225.13   0.791A
 Nd-147    363.77    91.10     12123.       -70.    -0.039   222.75   0.794s
 TH-234    369.72    92.59      1062.       772.     0.429     6.97   0.796D
 AC-228    372.76    93.35     12053.       -70.    -0.039   221.46   0.797 
 Gd-153    389.36    97.50     11149.        70.     0.039   214.08   0.801s
 Np-239    397.36    99.50     11747.       -70.    -0.039   217.95   0.803s
 Gd-153    412.15   103.20      2641.       -18.    -0.010   412.04   0.807s
 Np-239    414.15   103.70      2658.         0.     0.000  1000.00   0.807s
 EU-155    420.60   105.31      2658.         0.     0.000  1000.00   0.809s
 Np-239    423.87   106.13      2288.        60.     0.033   113.51   0.810s
 EU-152    486.45   121.78      1938.       -10.    -0.005   656.06   0.826s
 CO-57     487.58   122.06      1947.         0.     0.000  1000.00   0.826s
 HF-181    531.42   133.02      2832.       -56.    -0.031   135.05   0.838 
 CE-144    533.47   133.54      2823.        62.     0.035   120.93   0.838 
 HF-181    544.52   136.30      2761.        17.     0.009   450.34   0.841s
 CO-57     545.21   136.47      2577.        45.     0.025   161.43   0.841s
 Tc-99m    561.35   140.51      3223.        62.     0.035   129.72   0.845s
 U-235     574.97   143.91       807.       161.     0.090    29.81   0.938 
 CE-141    581.07   145.44      3184.        62.     0.034   129.96   0.850s
 Ba-140    649.93   162.66      2795.       -64.    -0.036   117.61   0.868s
 U-235     651.51   163.06       791.       100.     0.056    49.58   1.398s
 CE-139    662.70   165.85      2485.       -64.    -0.035   111.03   0.871s
 Cf-251    705.68   176.60      1290.        31.     0.017   206.96   0.882s
 U-235     742.47   185.80      1045.      1722.     0.956     4.33   1.096s
 TH-229    773.30   193.51      1304.       -62.    -0.035    80.07   0.899s
 U-235     822.50   205.81       597.        23.     0.013   183.07   1.282s
 TH-229    842.65   210.85      1063.       -31.    -0.017   186.05   0.917s
 Cf-251    907.23   227.00       923.        11.     0.006   507.86   0.933s
 TH-227    943.11   235.97      4145.        48.     0.027   188.42   0.942 
 PB-212    953.75   238.63       499.       446.     0.248     8.52   0.945D
 PB-214    967.21   242.00       619.      1611.     0.895     3.31   0.948D
 EU-152    977.99   244.69      4194.        49.     0.027   187.77   0.951 
 TH-227   1024.17   256.24       344.        94.     0.052    29.71   0.962D
 Cd-113m  1054.01   263.70      1142.       -50.    -0.028    96.39   0.970s
 BI-210M  1062.53   265.83      1051.        29.     0.016   161.26   0.972s
 TL-208   1108.33   277.28       790.        20.     0.011   198.46   0.983 
 Hg-203   1115.99   279.20       980.        45.     0.025   100.26   0.985s
 I-131    1136.39   284.30       660.        46.     0.026   105.11   0.990s
 PB-214   1178.37   294.80       486.      3703.     2.057     2.03   1.116 
 TL-210   1183.18   296.00      6318.       -46.    -0.025   246.58   1.002s
 PB-212   1199.30   300.03      6272.       -46.    -0.026   162.78   1.006 
 PA-231   1199.46   300.07      6226.       -46.    -0.025   243.83   1.006s
 PA-233   1199.90   300.18      6180.       -30.    -0.017   367.38   1.006s
 PA-231   1209.78   302.65      6150.         0.     0.000  1000.00   1.008s
 BA-133   1210.59   302.85      6150.         0.     0.000  1000.00   1.009 
 Ba-140   1218.57   304.85      6150.         0.     0.000  1000.00   1.011s
 BI-210M  1218.76   304.90      6150.         0.     0.000  1000.00   1.011s
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:09 AMPage  7
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184275.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ir-192   1232.94   308.44      6150.         0.     0.000  1000.00   1.014s
 PA-233   1247.22   312.01      6286.       -47.    -0.026   158.22   1.018s
 Ir-192   1265.13   316.49       974.       -25.    -0.014   175.38   1.022s
 CR-51    1279.51   320.08      1105.       -48.    -0.026   158.00   1.026 
 La-140   1314.21   328.76       546.        44.     0.024   100.82   1.034s
 Cf-249   1332.92   333.44       532.         4.     0.002   996.64   1.039 
 AC-228   1351.07   337.98       258.       122.     0.068    24.61   0.931 
 Cs-136   1361.44   340.57      8051.        42.     0.023   303.21   1.045 
 EU-152   1376.30   344.29      8177.        43.     0.024   294.70   1.049s
 HF-181   1382.47   345.83      8220.        44.     0.024   295.07   1.050 
 PB-214   1406.88   351.93       658.      5949.     3.305     1.43   1.056D
 BA-133   1423.15   356.00      8199.        42.     0.023   308.67   1.060s
 I-131    1457.08   364.48       385.        38.     0.021    97.79   1.069s
 BA-133   1534.50   383.84      1031.        41.     0.023   111.29   1.087s
 SN-113   1565.90   391.69       468.       -37.    -0.021   110.33   1.095s
 SB-125   1710.63   427.88       371.        26.     0.014   140.57   1.129 
 AG-108M  1734.87   433.94       315.        27.     0.015   126.08   1.135 
 PM-146   1814.64   453.88       376.       -33.    -0.018   116.35   1.154s
 SB-125   1852.59   463.37       453.       -19.    -0.011   157.40   1.163s
 Ir-192   1871.36   468.06       565.         8.     0.005   404.99   1.167s
 BE-7     1909.50   477.60       488.        20.     0.011   161.72   1.176s
 HF-181   1927.10   482.00       524.        12.     0.007   260.40   1.180s
 La-140   1947.19   487.02       212.        99.     0.055    30.53   1.185s
 RU-103   1987.33   497.05       228.         8.     0.004   382.51   1.194s
 RH-106   2046.57   511.86       466.        69.     0.038    45.95   2.458s
 Kr-85    2055.03   513.98       490.        33.     0.019    95.41   1.210s
 Nd-147   2123.11   531.00       280.       -36.    -0.020    93.43   1.225s
 Ba-140   2148.15   537.26       276.       -36.    -0.020    88.45   1.231s
 CS-134   2252.06   563.24       185.        15.     0.009   173.83   1.255s
 CS-134   2276.40   569.32       220.         0.     0.000  1000.00   1.260s
 BI-207   2277.92   569.70       235.         5.     0.003   408.50   1.261s
 TL-208   2331.78   583.17       183.       162.     0.090    19.57   1.222 
 SB-125   2401.12   600.50      5677.       -32.    -0.018    99.94   1.289s
 SB-124   2410.04   602.73      5645.       -22.    -0.012   487.69   1.291s
 CS-134   2417.96   604.71      5623.         0.     0.000  1000.00   1.292 
 BI-214   2435.24   609.03       206.      4770.     2.650     1.62   1.365 
 AG-108M  2456.25   614.28      5623.         0.     0.000  1000.00   1.301s
 RH-106   2486.79   621.92       139.        26.     0.014    95.51   1.308s
 I-131    2547.03   636.97       154.        22.     0.012   115.26   1.321s
 AG-110M  2630.18   657.76       247.        12.     0.007   187.45   1.339s
 CS-137   2645.77   661.66       635.       -44.    -0.024    82.29   1.343s
 PM-144   2785.32   696.54       178.       -11.    -0.006   708.17   1.374 
 NB-94    2809.67   702.63       156.        29.     0.016    90.85   1.379 
 SB-124   2890.31   722.79       391.       -35.    -0.019    82.42   1.396s
 AG-108M  2890.91   722.94       426.       -26.    -0.015   112.52   1.397s
 EU-154   2892.60   723.36       452.         0.     0.000  1000.00   1.397s
 ZR-95    2895.96   724.20       452.         0.     0.000  1000.00   1.398 
 BI-212   2907.84   727.17       399.        32.     0.018    88.86   1.400s
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:09 AMPage  8
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184275.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PM-146   2942.05   735.72       169.       -31.    -0.017    88.69   1.408 
 ZR-95    3026.09   756.73       176.       -24.    -0.013   101.59   1.426s
 AG-110M  3054.96   763.94       718.        14.     0.008   269.64   1.432s
 NB-95    3062.34   765.79       749.       -22.    -0.012   179.88   1.433s
 PA-234M  3064.83   766.41       695.        31.     0.017   122.62   1.434s
 EU-152   3114.87   778.92       173.       -11.    -0.006   238.98   1.444s
 BI-212   3140.88   785.42       152.       101.     0.056    26.94   1.450s
 CS-134   3182.68   795.87       350.       -33.    -0.018    82.35   1.459s
 TL-210   3197.61   799.60       383.        -3.    -0.002   887.31   1.462s
 CS-134   3207.01   801.95       461.       -36.    -0.020    85.99   1.464s
 CO-58    3242.31   810.77       361.       -25.    -0.014   109.33   1.471 
 La-140   3262.30   815.77       386.         0.     0.000  1000.00   1.475 
 Cs-136   3273.22   818.50       389.         8.     0.005   343.26   1.478s
 MN-54    3340.92   835.42        52.        30.     0.017    46.51   1.236 
 Co-56    3386.32   846.77       117.        26.     0.014    90.03   1.501 
 TL-208   3441.51   860.56       159.        28.     0.015    98.27   1.513 
 NB-94    3483.65   871.10       163.        28.     0.016    67.27   1.522s
 EU-154   3492.19   873.23       196.        24.     0.013    84.97   1.523s
 PA-234   3521.39   880.53       349.        16.     0.009   165.10   1.529s
 PA-234   3532.24   883.24       365.         0.     0.000  1000.00   1.531s
 AG-110M  3538.01   884.68       350.        15.     0.009   173.85   1.533s
 Sc-46    3556.40   889.28       365.         8.     0.005   332.61   1.536s
 Y-88     3591.45   898.04       154.        11.     0.006   247.23   1.543 
 AC-228   3641.87   910.64        86.       106.     0.059    20.40   2.540s
 AG-110M  3749.30   937.49       496.       -28.    -0.015   115.83   1.576s
 PA-234   3783.42   946.02       103.        26.     0.014    85.58   1.582s
 EU-152   3855.80   964.11       359.       -31.    -0.017    87.18   1.597 
 AC-228   3875.25   968.97       299.        32.     0.018    79.12   1.601s
 EU-154   3984.71   996.33       383.       -30.    -0.017    92.86   1.622s
 PA-234M  4001.82  1000.60        45.        88.     0.049    18.69   0.305s
 EU-154   4018.51  1004.77       373.       -31.    -0.017    89.79   1.629s
 Co-56    4150.81  1037.84       130.       -28.    -0.016    91.50   1.655s
 Cs-136   4191.74  1048.07       132.        18.     0.010    93.29   1.663s
 RH-106   4200.91  1050.36       168.        -4.    -0.002   409.46   1.665s
 BI-207   4254.12  1063.66       135.       -16.    -0.009   100.52   1.675s
 Ga-68    4309.10  1077.40       125.       -29.    -0.016    85.88   1.685s
 FE-59    4396.54  1099.25       100.        13.     0.007   171.37   1.702 
 EU-152   4447.85  1112.07      1212.        25.     0.014   195.92   1.712s
 BI-214   4480.21  1120.16        75.      1011.     0.562     3.78   2.125s
 Sc-46    4481.77  1120.55      1213.        25.     0.014   196.01   1.718s
 Ta-182   4484.77  1121.30      1205.       -30.    -0.017   162.06   1.719 
 Ta-182   4755.88  1189.05       135.       -22.    -0.012   118.05   1.769 
 Co-56    4952.89  1238.28       472.       -28.    -0.015   138.29   1.805 
 NA-22    5097.96  1274.53       117.       -12.    -0.006   134.16   1.831s
 EU-154   5098.00  1274.54        86.        24.     0.013    58.83   1.831s
 FE-59    5166.25  1291.60        75.        13.     0.007   149.83   1.843s
 TL-210   5251.92  1313.00        75.        -6.    -0.003   349.15   1.858s
 CO-60    5329.96  1332.50        65.        12.     0.007   150.11   1.871s
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:09 AMPage  9
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184275.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M  5537.26  1384.30        64.        57.     0.032    34.54   1.907s
 EU-152   5632.13  1408.00        59.       149.     0.083    14.24   1.923s
 K-40     5842.54  1460.57        54.       289.     0.161     8.93   2.352s
 La-140   6385.44  1596.21        91.        -3.    -0.002   896.02   2.044s
 SB-124   6764.81  1690.98        34.        14.     0.008   101.27   2.102s
 BI-214   7058.49  1764.34         3.       846.     0.470     3.45   2.154 
 Co-56    7086.53  1771.35       886.       -13.    -0.007   326.26   2.149s
 Y-88     7345.59  1836.06        25.        15.     0.008    85.03   2.185 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   6.0446E+00                                      5.31E+01             
                           477.60 6.045E+00 ?(  3.273E+01 1.62E+02 1.05E+01 G  
 
NA-22    C  -8.4222E-01                                      9.50E+02             
                          1274.53-8.422E-01 ?(  3.829E+00 1.34E+02 9.99E+01 G  
 
K-40     N   2.1893E+02                                      4.66E+11             
                          1460.83 2.189E+02 *(P 2.791E+01 8.93E+00 1.07E+01 G  
 
Sc-46    F   1.0391E+00                                      8.38E+01             
                           889.28 4.389E-01 ?(  4.929E+00 3.33E+02 1.00E+02 G  
                          1120.55 1.639E+00  (  1.071E+01 1.96E+02 1.00E+02 G  
 
CR-51    F  -1.1380E+01                                      2.77E+01             
                           320.08-1.138E+01 ?(P 3.774E+01 1.58E+02 9.94E+00 G  
 
MN-54    C   1.5315E+00                                      3.12E+02             
                           834.85 1.532E+00  (  1.854E+00 4.65E+01 1.00E+02 G  
 
FE-59    F   1.8085E+00                                      4.45E+01             
                          1099.25 1.470E+00 ?(  5.575E+00 1.71E+02 5.65E+01 G  
                          1291.60 2.251E+00 &(  7.257E+00 1.50E+02 4.32E+01 G  
 
Co-56    C   1.3473E+00                                      7.73E+01             
                           846.77 1.347E+00  (P 2.741E+00 9.00E+01 9.99E+01 G  
                          1238.28-2.950E+00 + P 1.108E+01 1.38E+02 6.61E+01 G  
                          1037.84-1.208E+01 +   2.409E+01 9.15E+01 1.41E+01 G  
                          1771.35-7.931E+00 +   8.662E+01 3.26E+02 1.55E+01  A 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:09 AMPage 10
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184275.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-57    C   6.0739E-01                                      2.72E+02             
                           122.06 0.000E+00 &(  3.088E+00 1.00E+03 8.56E+01 G  
                           136.47 5.476E+00 ?(  2.933E+01 1.61E+02 1.07E+01 G  
 
CO-58    C  -1.2529E+00                                      7.09E+01             
                           810.78-1.253E+00 ?(  4.573E+00 1.09E+02 9.95E+01 G  
 
CO-60    F   9.2545E-01                                      1.93E+03             
                          1332.50 9.254E-01 &(P 3.008E+00 1.50E+02 1.00E+02 G  
                          1173.24-2.169E-01 % P 3.557E+00 1.19E+03 9.99E+01 G  
 
ZN-65    F   1.3756E-01                                      2.44E+02             
                          1115.55 1.376E-01 &(  2.129E+01 4.62E+03 5.06E+01 G  
 
NB-94    I   1.3917E+00                                      7.41E+06             
                           702.63 1.301E+00 ?(P 2.763E+00 9.09E+01 9.79E+01 G  
                           871.10 1.481E+00 &(  3.293E+00 6.73E+01 9.99E+01 G  
 
ZR-95    I  -2.0502E+00                                      6.40E+01             
                           756.73-2.050E+00 ?(P 5.581E+00 1.02E+02 5.45E+01 G  
                           724.20 0.000E+00 +   1.049E+01 1.00E+03 4.42E+01 G  
 
NB-95    I  -1.0334E+00                                      6.40E+01             
                           765.79-1.033E+00 &(  6.211E+00 1.80E+02 9.98E+01 G  
 
RU-103   I   2.8756E-01                                      3.93E+01             
                           497.05 2.876E-01 ?(P 2.707E+00 3.83E+02 9.09E+01 G  
                           610.30-3.367E-04 %   2.428E+02 2.17E+07 5.75E+00 GA 
 
RH-106   I   1.0426E+01                                      3.74E+02             
                           621.92 1.043E+01 ?(  2.334E+01 9.55E+01 9.93E+00 G  
                          1050.36-1.775E+01 +   2.486E+02 4.09E+02 1.56E+00 G  
                           511.86 1.187E+01 ? P 1.780E+01 4.59E+01 2.00E+01 GA 
 
AG-108M  C   8.9084E-01                                      1.53E+05             
                           433.94 8.908E-01 &(  2.855E+00 1.26E+02 9.05E+01 G  
                           722.94-1.317E+00 +   4.944E+00 1.13E+02 9.08E+01 G  
                           614.28 0.000E+00 &   1.562E+01 1.00E+03 8.98E+01 G  
 
AG-110M  F   2.9929E+00                                      2.50E+02             
                           884.68 1.132E+00 &(  6.614E+00 1.74E+02 7.27E+01 G  
                           657.76 5.339E-01 ?(  3.379E+00 1.87E+02 9.46E+01 G  
                           937.49-4.498E+00 +   1.738E+01 1.16E+02 3.44E+01 G  
                          1384.30 1.813E+01 ?(  1.272E+01 3.45E+01 2.43E+01 G  
                           763.94 3.011E+00 ?(  2.720E+01 2.70E+02 2.23E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:09 AMPage 11
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184275.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SN-113   F  -1.6162E+00                                      1.15E+02             
                           391.69-1.616E+00 ?(  4.510E+00 1.10E+02 6.40E+01 G  
 
SB-124   F   2.8818E-01                                      6.02E+01             
                           602.73-8.712E-01 ?(  1.410E+01 4.88E+02 9.83E+01 G  
                          1690.98 2.672E+00 ?(  5.703E+00 1.01E+02 4.78E+01 G  
                           722.79-1.457E+01 +   3.986E+01 8.24E+01 1.08E+01 G  
 
SB-125   I   2.6138E+00                                      1.01E+03             
                           427.88 2.614E+00 &(P 9.339E+00 1.41E+02 2.96E+01 G  
                           600.50-6.964E+00 + P 7.753E+01 9.99E+01 1.79E+01 G  
                           635.89-7.246E-01 %   2.486E+01 1.00E+03 1.13E+01 G  
                           463.37-5.879E+00 +   3.099E+01 1.57E+02 1.05E+01 G  
 
I-131    I   3.0750E+00                                      8.02E+00             
                           364.48 1.228E+00 &(  3.036E+00 9.78E+01 8.17E+01 G  
                           284.30 1.632E+01 &(  4.328E+01 1.05E+02 6.14E+00 G  
                           636.97 1.278E+01 &(  3.461E+01 1.15E+02 7.17E+00 G  
 
Gd-153   F   2.9778E+00                                      2.42E+02             
                            97.50 2.978E+00 ?(  2.109E+01 2.14E+02 3.00E+01 G  
                           103.20-1.025E+00 +   1.405E+01 4.12E+02 2.18E+01 G  
 
Ga-68    C  -6.5373E+01                                      4.71E-02             
                          1077.40-6.537E+01 &(  1.223E+02 8.59E+01 3.30E+00 G  
 
Tc-99m   I   9.5115E-01                                      2.51E-01             
                           140.51 9.512E-01 ?(  4.088E+00 1.30E+02 8.93E+01 G  
 
BA-133   F   1.7315E+00                                      3.85E+03             
                           356.00 1.732E+00 ?(  1.770E+01 3.09E+02 6.20E+01 G  
                           302.85 0.000E+00 -   4.579E+01 1.00E+03 1.83E+01 G  
                           383.84 1.265E+01 ? P 4.677E+01 1.11E+02 8.94E+00 GA 
                            80.99-2.845E+00 + P 2.181E+01 1.12E+02 3.41E+01 GA 
 
CS-134   I  -1.1072E+00                                      7.54E+02             
                           795.87-1.887E+00 &(  5.160E+00 8.23E+01 8.55E+01 G  
                           604.71 0.000E+00 &   1.420E+01 1.00E+03 9.76E+01 G  
                           569.32 0.000E+00 +   1.752E+01 1.00E+03 1.54E+01 G  
                           801.95-2.046E+01 +   5.842E+01 8.60E+01 8.69E+00 G  
                           563.24 6.884E+00 ?(P 2.940E+01 1.74E+02 8.35E+00 G  
 
CS-137   I  -2.1871E+00                                      1.10E+04             
                           661.66-2.187E+00  (  5.965E+00 8.23E+01 8.52E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:09 AMPage 12
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184275.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-139   F  -1.1473E+00                                      1.38E+02             
                           165.85-1.147E+00 ?(  4.220E+00 1.11E+02 7.99E+01 G  
 
Ba-140   I  -5.2590E+00                                      1.28E+01             
                           537.26-5.259E+00 ?(P 1.177E+01 8.85E+01 2.44E+01 G  
                           162.66-1.482E+01 +   5.774E+01 1.18E+02 6.22E+00 G  
                           304.85 0.000E+00 +   1.966E+02 1.00E+03 4.29E+00 G  
 
La-140   I   2.5380E+00                                      1.28E+01             
                          1596.21-2.628E-01 ?(P 4.295E+00 8.96E+02 9.54E+01 G  
                           487.02 7.199E+00 *(P 5.137E+00 3.05E+01 4.55E+01 G  
                           328.76 5.252E+00 ?(  1.337E+01 1.01E+02 2.03E+01 G  
                           815.77 0.000E+00 &   2.028E+01 1.00E+03 2.33E+01 G  
 
CE-141   I   1.7242E+00                                      3.25E+01             
                           145.44 1.724E+00 ?(P 7.423E+00 1.30E+02 4.82E+01 G  
 
CE-144   I   7.3174E+00                                      2.85E+02             
                           133.54 7.317E+00 &(  2.932E+01 1.21E+02 1.11E+01 G  
 
PM-144   C  -4.8490E-01                                      3.63E+02             
                           696.54-4.849E-01 &(P 2.889E+00 7.08E+02 9.90E+01 G  
                           618.06-2.015E-02 % P 1.423E+01 1.55E+04 9.91E+01 G  
 
EU-152   F   4.6503E+00                                      4.94E+03             
                           121.78-4.216E-01 &(  9.223E+00 6.56E+02 2.86E+01 G  
                           344.29 4.131E+00 &(  4.032E+01 2.95E+02 2.65E+01 G  
                          1112.07 1.194E+01 ?(  7.795E+01 1.96E+02 1.36E+01 G  
                           778.92-4.226E+00 +   2.389E+01 2.39E+02 1.29E+01 G  
                           964.11-1.234E+01 &   3.577E+01 8.72E+01 1.46E+01 G  
                           244.69 1.247E+01 ?(  7.762E+01 1.88E+02 7.58E+00 G  
                          1408.00 5.569E+01     1.432E+01 1.42E+01 2.10E+01 GA 
 
EU-154   I   3.3372E+00                                      3.14E+03             
                           123.10-1.090E-01 &(  6.617E+00 1.82E+03 4.08E+01 G  
                          1274.54 4.885E+00 ?(  9.433E+00 5.88E+01 3.52E+01 G  
                           723.36 0.000E+00 -   2.288E+01 1.00E+03 2.02E+01 G  
                           873.23 1.036E+01 ?(  2.932E+01 8.50E+01 1.23E+01 G  
                          1004.77-1.023E+01 +   3.054E+01 8.98E+01 1.80E+01 G  
                           996.33-1.690E+01 +   5.221E+01 9.29E+01 1.06E+01 G  
 
HF-181   F   1.7028E+00                                      4.24E+01             
                           482.00 5.101E-01 &(  4.461E+00 2.60E+02 8.05E+01 G  
                           133.02-1.678E+00 +   7.511E+00 1.35E+02 4.33E+01 G  
                           345.83 7.300E+00  (  7.134E+01 2.95E+02 1.51E+01 G  
                           136.30 3.696E+00 ?(  5.538E+01 4.50E+02 5.85E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:09 AMPage 13
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184275.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ta-182   F  -5.6705E+00                                      1.14E+02             
                          1121.30-5.671E+00  (  3.060E+01 1.62E+02 3.49E+01 G  
                          1221.41 3.440E-01 %   1.312E+01 1.76E+03 2.70E+01 G  
                          1189.05-9.253E+00 +   2.391E+01 1.18E+02 1.62E+01 G  
 
Hg-203   F   1.1734E+00                                      4.66E+01             
                           279.20 1.173E+00 &(  3.904E+00 1.00E+02 8.15E+01 G  
 
TL-208   N   7.8276E+00                                      6.98E+02             
                           583.02 7.338E+00  (P 2.973E+00 1.96E+01 8.45E+01 G  
                           277.28 6.799E+00  (P 4.509E+01 1.98E+02 6.31E+00 G  
                           860.56 1.168E+01  (P 2.591E+01 9.83E+01 1.24E+01 G  
 
PM-146   C  -1.5901E+00                                      2.02E+03             
                           453.88-1.590E+00 ?(  4.485E+00 1.16E+02 6.50E+01 G  
                           747.16 1.628E-02 & P 7.908E+00 2.03E+04 3.40E+01 G  
                           735.72-6.259E+00 +   1.296E+01 8.87E+01 2.25E+01 G  
 
Y-88     F   1.0449E+00                                      1.07E+02             
                          1836.06 1.446E+00  (P 2.540E+00 8.50E+01 9.92E+01 G  
                           898.04 6.205E-01  (P 3.502E+00 2.47E+02 9.37E+01 G  
 
Cd-113m     -1.7101E+04                                      5.33E+03             
                           263.70-1.710E+04  (  5.466E+04 9.64E+01 6.00E-03   K
 
Cf-251   T   2.7442E+00                                      3.28E+05             
                           176.60 2.744E+00  (  1.506E+01 2.07E+02 1.70E+01 G  
                           227.00 3.088E+00 ?   4.177E+01 5.08E+02 6.30E+00 GA 
 
Cf-249   T   2.1326E-01                                      1.28E+05             
                           387.95 1.020E-01 %(  6.512E+00 1.90E+03 6.60E+01 G  
                           333.44 6.866E-01 ?(  1.745E+01 9.97E+02 1.55E+01 G  
 
Sn-126      -2.2655E+00                                      3.65E+07             
                            87.57-2.466E+00 }   1.844E+01 2.26E+02 3.75E+01 GA 
                            64.28-2.265E+00 ?(  5.744E+01 7.64E+02 9.70E+00 G  
                            86.94 7.420E+01 }   2.757E+01 1.05E+01 9.04E+00 GA 
 
PB-210   N   3.0085E+02                                      8.14E+03             
                            46.54 3.009E+02 *(P 8.071E+01 1.07E+01 4.25E+00 G  
 
PB-212   N   1.9522E+01                                      6.98E+02             
                           238.63 1.952E+01  (P 4.675E+00 8.52E+00 4.33E+01 G  
                           300.03-3.182E+01 - P 2.565E+02 1.63E+02 3.28E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:09 AMPage 14
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184275.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-214   N   4.0557E+02                                      5.84E+05             
                           351.93 4.056E+02  (P 8.334E+00 1.43E+00 3.76E+01 G  
                           295.09 4.287E+02 + P 1.220E+01 2.03E+00 1.93E+01 G  
                           242.00 4.153E+02     3.060E+01 3.31E+00 7.43E+00 GA 
 
BI-207   C  -1.3625E+00                                      1.18E+04             
                          1063.66-1.363E+00 ?(P 4.751E+00 1.01E+02 7.45E+01 G  
                           569.70 2.048E-01 +   2.845E+00 4.09E+02 9.77E+01 G  
 
BI-212   N   1.9605E+01                                      6.98E+02             
                           727.17 1.961E+01 ?(P 5.791E+01 8.89E+01 7.55E+00 G  
                           785.42 3.817E+02   P 2.286E+02 2.69E+01 1.28E+00 GA 
 
U-235    N   2.2513E+01                                      2.57E+11             
                           143.79 1.971E+01  (  1.650E+01 2.98E+01 1.10E+01 G  
                           205.33 7.839E+00 - P 3.928E+01 1.83E+02 5.01E+00 G  
                           163.38 2.855E+01  (P 3.808E+01 4.96E+01 5.08E+00 G  
                           185.72 4.986E+01 *   4.442E+00 4.33E+00 5.40E+01 GA 
 
BI-214   N   4.0982E+02                                      5.84E+05             
                           609.31 4.098E+02  (P 5.977E+00 1.62E+00 4.61E+01 G  
                          1120.29 4.345E+02 + P 1.848E+01 3.78E+00 1.51E+01 G  
                          1764.49 5.189E+02 + P 6.985E+00 3.45E+00 1.54E+01 G  
 
BI-210M  T   1.1791E+00                                      1.10E+09             
                           265.83 1.179E+00  (  6.335E+00 1.61E+02 5.00E+01 G  
                           304.90 0.000E+00 -   3.013E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   2.1480E+01                                      2.10E+03             
                           911.07 1.995E+01  (P 8.698E+00 2.04E+01 2.90E+01 G  
                           968.97 1.046E+01 & P 2.746E+01 7.91E+01 1.75E+01 G  
                           338.32 2.518E+01  (P 1.606E+01 2.46E+01 1.20E+01 G  
                            93.35-1.635E+01 -   1.197E+02 2.21E+02 5.56E+00 XA 
 
TH-227   N   2.6935E+01                                      7.95E+03             
                           256.24 2.693E+01  (  2.551E+01 2.97E+01 7.00E+00 G  
                           235.97 7.404E+00 &   4.625E+01 1.88E+02 1.23E+01 G  
                            50.14 1.196E+01 -   4.974E+01 1.49E+02 8.00E+00 G  
 
TH-229   N  -2.2777E+01                                      2.68E+06             
                           193.51-2.278E+01 ?(P 6.270E+01 8.01E+01 4.40E+00 G  
                           210.85-1.806E+01 +   8.914E+01 1.86E+02 2.99E+00 G  
 
TH-234   N   1.7955E+02                                      1.63E+12             
                            92.59 1.795E+02  (P 3.593E+01 6.97E+00 5.58E+00 G  
                            63.29 2.276E+02 + P 7.689E+01 1.10E+01 3.81E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:09 AMPage 15
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184275.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-233   C  -3.0754E+00                                      7.82E+08             
                           312.01-3.075E+00 ?(P 2.412E+01 1.58E+02 3.60E+01 G  
                           300.18-1.106E+01 &   1.348E+02 3.67E+02 6.20E+00 G  
 
PA-234   N   4.3562E+00                                      1.63E+12             
                           131.29-5.023E-01 %(  1.875E+01 1.12E+03 1.80E+01 G  
                           946.02 1.088E+01 &(  2.105E+01 8.56E+01 1.34E+01 G  
                           569.47 3.050E-01 %   3.380E+01 3.24E+03 8.20E+00 G  
                           883.24 0.000E+00 &   5.106E+01 1.00E+03 9.60E+00 G  
                           880.53 1.437E+01 ?   7.972E+01 1.65E+02 6.00E+00 GA 
 
PA-234M  N   5.8809E+02                                      1.63E+12             
                          1001.00 6.198E+02  (P 2.409E+02 1.87E+01 8.37E-01 G  
                           766.41 4.979E+02 ?(  2.034E+03 1.23E+02 2.94E-01 G  
 
AM-241   T   5.7051E+00                                      1.58E+05             
                            59.54 5.705E+00 *(  8.253E+00 5.37E+01 3.59E+01 G  
 
Ir-192   F  -2.3794E-01                                      7.40E+01             
                           316.49-6.867E-01 ?(  4.016E+00 1.75E+02 8.70E+01 G  
                           468.06 5.168E-01 ?(  7.039E+00 4.05E+02 5.18E+01 G  
                           308.44 0.000E+00 +   2.681E+01 1.00E+03 3.18E+01 G  
 
Cs-136   F   1.1296E+00                                      1.30E+01             
                           818.50 4.102E-01 &(  4.752E+00 3.43E+02 1.00E+02 G  
                          1048.07 1.382E+00 ?(  4.320E+00 9.33E+01 8.00E+01 G  
                           340.57 2.232E+00 &(  2.242E+01 3.03E+02 4.69E+01 G  
 
Np-239   T   3.3322E+00                                      2.36E+00             
                           103.70 0.000E+00 -   1.280E+01 1.00E+03 2.40E+01 X  
                           106.13 3.332E+00 @(  1.253E+01 1.14E+02 2.27E+01 G  
                            99.50-5.978E+00 +   4.309E+01 2.18E+02 1.50E+01 X  
 
Nd-147      -9.7270E+00                                      1.11E+01             
                           531.00-9.727E+00 &(  2.202E+01 9.34E+01 1.30E+01 G  
                            91.10-3.230E+00 +   2.380E+01 2.23E+02 2.83E+01 G  
 
TL-210   N  -1.5564E-01                                      5.84E+05             
                           799.60-1.556E-01 ?(  4.676E+00 8.87E+02 9.90E+01 G  
                           296.00-1.295E+00 +   1.058E+01 2.47E+02 7.90E+01 G  
                          1313.00-1.995E+00 +   1.513E+01 3.49E+02 2.10E+01 GA 
 
Kr-85    I   2.6835E+02                                      3.92E+03             
                           513.98 2.684E+02 &(  8.514E+02 9.54E+01 4.30E-01 G  
   ( - This peak used in the nuclide activity average.
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:09 AMPage 16
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184275.An1            
                                                                                 
   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 BA-133      80.99     13171.       -70.    -0.039   111.76  -2.845E+00  P
 EU-155      86.54     13032.       -70.    -0.039   232.30  -3.025E+00   
 Nd-147      91.10     12123.       -70.    -0.039   222.75  -3.230E+00   
 Gd-153      97.50     11149.        70.     0.039   214.08   2.978E+00   
 Np-239      99.50     11747.       -70.    -0.039   217.95  -5.978E+00   
 Gd-153     103.20      2641.       -18.    -0.010   412.04  -1.025E+00   
 Np-239     106.13      2288.        60.     0.033   113.51   3.332E+00   
 EU-152     121.78      1938.       -10.    -0.005   656.06  -4.216E-01   
 HF-181     133.02      2832.       -56.    -0.031   135.05  -1.678E+00   
 HF-181     136.30      2761.        17.     0.009   450.34   3.696E+00   
 CO-57      136.47      2577.        45.     0.025   161.43   5.476E+00   
 Tc-99m     140.51      3223.        62.     0.035   129.72   9.512E-01   
 CE-141     145.44      3184.        62.     0.034   129.96   1.724E+00  P
 Ba-140     162.66      2795.       -64.    -0.036   117.61  -1.482E+01   
 CE-139     165.85      2485.       -64.    -0.035   111.03  -1.147E+00   
 Cf-251     176.60      1290.        31.     0.017   206.96   2.744E+00   
 TH-229     193.51      1304.       -62.    -0.035    80.07  -2.278E+01  P
 TH-229     210.85      1063.       -31.    -0.017   186.05  -1.806E+01   
 Cf-251     227.00       923.        11.     0.006   507.86   3.088E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:09 AMPage 17
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184275.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152     244.69      4194.        49.     0.027   187.77   1.247E+01   
 Cd-113m    263.70      1142.       -50.    -0.028    96.39  -1.710E+04   
 BI-210M    265.83      1051.        29.     0.016   161.26   1.179E+00   
 Hg-203     279.20       980.        45.     0.025   100.26   1.173E+00   
 TL-210     296.00      6318.       -46.    -0.025   246.58  -1.295E+00   
 PA-231     300.07      6226.       -46.    -0.025   243.83  -4.218E+01   
 PA-233     300.18      6180.       -30.    -0.017   367.38  -1.106E+01   
 PA-233     312.01      6286.       -47.    -0.026   158.22  -3.075E+00  P
 CR-51      320.08      1105.       -48.    -0.026   158.00  -1.138E+01  P
 La-140     328.76       546.        44.     0.024   100.82   5.252E+00   
 Cf-249     333.44       532.         4.     0.002   996.64   6.866E-01   
 Cs-136     340.57      8051.        42.     0.023   303.21   2.232E+00   
 EU-152     344.29      8177.        43.     0.024   294.70   4.131E+00   
 HF-181     345.83      8220.        44.     0.024   295.07   7.300E+00   
 BA-133     356.00      8199.        42.     0.023   308.67   1.732E+00   
 BA-133     383.84      1031.        41.     0.023   111.29   1.265E+01  P
 SN-113     391.69       468.       -37.    -0.021   110.33  -1.616E+00   
 SB-125     427.88       371.        26.     0.014   140.57   2.614E+00  P
 AG-108M    433.94       315.        27.     0.015   126.08   8.908E-01   
 PM-146     453.88       376.       -33.    -0.018   116.35  -1.590E+00   
 SB-125     463.37       453.       -19.    -0.011   157.40  -5.879E+00   
 BE-7       477.60       488.        20.     0.011   161.72   6.045E+00   
 HF-181     482.00       524.        12.     0.007   260.40   5.101E-01   
 La-140     487.02       212.        99.     0.055    30.53   7.199E+00  P
 RU-103     497.05       228.         8.     0.004   382.51   2.876E-01  P
 RH-106     511.86       466.        69.     0.038    45.95   1.187E+01  P
 Kr-85      513.98       490.        33.     0.019    95.41   2.684E+02   
 Nd-147     531.00       280.       -36.    -0.020    93.43  -9.727E+00   
 Ba-140     537.26       276.       -36.    -0.020    88.45  -5.259E+00  P
 CS-134     563.24       185.        15.     0.009   173.83   6.884E+00  P
 BI-207     569.70       235.         5.     0.003   408.50   2.048E-01   
 SB-125     600.50      5677.       -32.    -0.018    99.94  -6.964E+00  P
 SB-124     602.73      5645.       -22.    -0.012   487.69  -8.712E-01   
 RH-106     621.92       139.        26.     0.014    95.51   1.043E+01   
 CS-137     661.66       635.       -44.    -0.024    82.29  -2.187E+00   
 PM-144     696.54       178.       -11.    -0.006   708.17  -4.849E-01  P
 NB-94      702.63       156.        29.     0.016    90.85   1.301E+00  P
 SB-124     722.79       391.       -35.    -0.019    82.42  -1.457E+01   
 AG-108M    722.94       426.       -26.    -0.015   112.52  -1.317E+00   
 BI-212     727.17       399.        32.     0.018    88.86   1.961E+01  P
 PM-146     735.72       169.       -31.    -0.017    88.69  -6.259E+00   
 ZR-95      756.73       176.       -24.    -0.013   101.59  -2.050E+00  P
 NB-95      765.79       749.       -22.    -0.012   179.88  -1.033E+00   
 EU-152     778.92       173.       -11.    -0.006   238.98  -4.226E+00   
 BI-212     785.42       152.       101.     0.056    26.94   3.817E+02  P
 CS-134     795.87       350.       -33.    -0.018    82.35  -1.887E+00   
 TL-210     799.60       383.        -3.    -0.002   887.31  -1.556E-01   
 CS-134     801.95       461.       -36.    -0.020    85.99  -2.046E+01   
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:09 AMPage 18
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184275.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CO-58      810.77       361.       -25.    -0.014   109.33  -1.253E+00   
 Cs-136     818.50       389.         8.     0.005   343.26   4.102E-01   
 Co-56      846.77       117.        26.     0.014    90.03   1.347E+00  P
 NB-94      871.10       163.        28.     0.016    67.27   1.481E+00   
 EU-154     873.23       196.        24.     0.013    84.97   1.036E+01   
 PA-234     880.53       349.        16.     0.009   165.10   1.437E+01   
 Sc-46      889.28       365.         8.     0.005   332.61   4.389E-01   
 Y-88       898.04       154.        11.     0.006   247.23   6.205E-01  P
 PA-234     946.02       103.        26.     0.014    85.58   1.088E+01   
 EU-152     964.11       359.       -31.    -0.017    87.18  -1.234E+01   
 EU-154     996.33       383.       -30.    -0.017    92.86  -1.690E+01   
 EU-154    1004.77       373.       -31.    -0.017    89.79  -1.023E+01   
 Co-56     1037.84       130.       -28.    -0.016    91.50  -1.208E+01   
 Cs-136    1048.07       132.        18.     0.010    93.29   1.382E+00   
 RH-106    1050.36       168.        -4.    -0.002   409.46  -1.775E+01   
 BI-207    1063.66       135.       -16.    -0.009   100.52  -1.363E+00  P
 Ga-68     1077.40       125.       -29.    -0.016    85.88  -6.537E+01   
 FE-59     1099.25       100.        13.     0.007   171.37   1.470E+00   
 EU-152    1112.07      1212.        25.     0.014   195.92   1.194E+01   
 Sc-46     1120.55      1213.        25.     0.014   196.01   1.639E+00   
 Ta-182    1121.30      1205.       -30.    -0.017   162.06  -5.671E+00   
 Ta-182    1189.05       135.       -22.    -0.012   118.05  -9.253E+00   
 Co-56     1238.28       472.       -28.    -0.015   138.29  -2.950E+00  P
 NA-22     1274.53       117.       -12.    -0.006   134.16  -8.422E-01   
 EU-154    1274.54        86.        24.     0.013    58.83   4.885E+00   
 FE-59     1291.60        75.        13.     0.007   149.83   2.251E+00   
 TL-210    1313.00        75.        -6.    -0.003   349.15  -1.995E+00   
 CO-60     1332.50        65.        12.     0.007   150.11   9.254E-01  P
 EU-152    1408.00        59.       149.     0.083    14.24   5.569E+01   
 La-140    1596.21        91.        -3.    -0.002   896.02  -2.628E-01  P
 SB-124    1690.98        34.        14.     0.008   101.27   2.672E+00   
 Co-56     1771.35       886.       -13.    -0.007   326.26  -7.931E+00   
 Y-88      1836.06        25.        15.     0.008    85.03   1.446E+00  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    6.0445E+00    6.0446E+00    1.617E+02%                3.27E+01
 NA-22  #A   -8.4222E-01   -8.4222E-01    1.342E+02%                3.83E+00
 K-40   #     2.1893E+02    2.1893E+02    8.931E+00%                2.79E+01
 Sc-46  #A    1.0391E+00    1.0391E+00    1.930E+02%                4.93E+00
 CR-51  #A   -1.1379E+01   -1.1380E+01    1.580E+02%                3.77E+01
 MN-54   A    1.5315E+00    1.5315E+00    4.651E+01%                1.85E+00
 FE-59  #A    1.8085E+00    1.8085E+00    1.138E+02%                5.58E+00

                                 (Page 20 of 22)

Page 404 of 860



      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:09 AMPage 19
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184275.An1            
                                                                                 
 Co-56  #A    1.3473E+00    1.3473E+00    9.003E+01%                2.74E+00
 CO-57  #A    6.0739E-01    6.0739E-01    1.614E+02%                3.09E+00
 CO-58  #A   -1.2529E+00   -1.2529E+00    1.093E+02%                4.57E+00
 CO-60  #A    9.2545E-01    9.2545E-01    1.501E+02%                3.01E+00
 ZN-65  #A    1.3756E-01    1.3756E-01    4.621E+03%                2.13E+01
 NB-94  #A    1.3917E+00    1.3917E+00    5.652E+01%                2.76E+00
 ZR-95  #A   -2.0502E+00   -2.0502E+00    1.016E+02%                5.58E+00
 NB-95  #A   -1.0334E+00   -1.0334E+00    1.799E+02%                6.21E+00
 RU-103 #A    2.8756E-01    2.8756E-01    3.825E+02%                2.71E+00
 RH-106 #A    1.0426E+01    1.0426E+01    9.551E+01%                2.33E+01
 AG-108M#A    8.9084E-01    8.9084E-01    1.261E+02%                2.85E+00
 AG-110M A    2.9929E+00    2.9929E+00    3.454E+01%                6.61E+00
 SN-113 #A   -1.6162E+00   -1.6162E+00    1.103E+02%                4.51E+00
 SB-124 #A    2.8818E-01    2.8818E-01    1.013E+02%                1.41E+01
 SB-125 #A    2.6138E+00    2.6138E+00    1.406E+02%                9.34E+00
 I-131  #C    3.0749E+00    3.0750E+00    6.137E+01%                3.04E+00
 Gd-153 #A    2.9778E+00    2.9778E+00    2.141E+02%                2.11E+01
 Ga-68  #A   -6.4830E+01   -6.5373E+01    8.588E+01%                1.22E+02
 Tc-99m #A    9.4966E-01    9.5115E-01    1.297E+02%                4.09E+00
 BA-133 #A    1.7315E+00    1.7315E+00    3.087E+02%                1.77E+01
 CS-134 #A   -1.1072E+00   -1.1072E+00    8.235E+01%                5.16E+00
 CS-137 #A   -2.1871E+00   -2.1871E+00    8.229E+01%                5.96E+00
 CE-139 #A   -1.1473E+00   -1.1473E+00    1.110E+02%                4.22E+00
 Ba-140 #A   -5.2589E+00   -5.2590E+00    8.845E+01%                1.18E+01
 La-140 #A    2.5379E+00    2.5380E+00    3.053E+01%                4.30E+00
 CE-141 #A    1.7241E+00    1.7242E+00    1.300E+02%                7.42E+00
 CE-144  A    7.3174E+00    7.3174E+00    1.209E+02%                2.93E+01
 PM-144 #A   -4.8490E-01   -4.8490E-01    7.082E+02%                2.89E+00
 EU-152 #A    4.6503E+00    4.6503E+00    1.878E+02%                9.22E+00
 EU-154 #A    3.3372E+00    3.3372E+00    5.883E+01%                6.62E+00
 EU-155 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.45E+01
 HF-181 #A    1.7028E+00    1.7028E+00    1.994E+02%                4.46E+00
 Ta-182 #A   -5.6705E+00   -5.6705E+00    1.621E+02%                3.06E+01
 Hg-203 #A    1.1734E+00    1.1734E+00    1.003E+02%                3.90E+00
 TL-208       7.8276E+00    7.8276E+00    1.957E+01%                2.97E+00
 PM-146 #A   -1.5901E+00   -1.5901E+00    1.164E+02%                4.48E+00
 Y-88   #A    1.0449E+00    1.0449E+00    8.503E+01%                2.54E+00
 Cd-113m#A   -1.7101E+04   -1.7101E+04    9.639E+01%                5.47E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.81E+02
 Cf-251 #A    2.7442E+00    2.7442E+00    2.070E+02%                1.51E+01
 Cf-249 #A    2.1326E-01    2.1326E-01    9.966E+02%                6.51E+00
 Sn-126  A   -2.2655E+00   -2.2655E+00    7.637E+02%                5.74E+01
 PB-210 #     3.0085E+02    3.0085E+02    1.071E+01%                8.07E+01
 PB-212       1.9521E+01    1.9522E+01    8.523E+00%                4.67E+00
 PB-214       4.0557E+02    4.0557E+02    1.433E+00%                8.33E+00
 BI-207 #A   -1.3625E+00   -1.3625E+00    1.005E+02%                4.75E+00
 BI-212 #A    1.9605E+01    1.9605E+01    8.886E+01%                5.79E+01
 U-235        2.2513E+01    2.2513E+01    2.893E+01%                1.65E+01
 BI-214       4.0982E+02    4.0982E+02    1.616E+00%                5.98E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:09 AMPage 20
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184275.An1            
                                                                                 
 BI-210M#A    1.1791E+00    1.1791E+00    1.613E+02%                6.34E+00
 AC-228       2.1480E+01    2.1480E+01    1.598E+01%                8.70E+00
 TH-227       2.6935E+01    2.6935E+01    2.971E+01%                2.55E+01
 TH-229 #A   -2.2777E+01   -2.2777E+01    8.007E+01%                6.27E+01
 TH-234 #     1.7955E+02    1.7955E+02    6.972E+00%                3.59E+01
 PA-231 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.91E+02
 PA-233 #A   -3.0754E+00   -3.0754E+00    1.582E+02%                2.41E+01
 PA-234 #A    4.3562E+00    4.3562E+00    8.558E+01%                1.88E+01
 PA-234M      5.8809E+02    5.8809E+02    1.869E+01%                2.41E+02
 AM-241 #A    5.7051E+00    5.7051E+00    5.371E+01%                8.25E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.46E+01
 Ir-192 #A   -2.3794E-01   -2.3794E-01    1.754E+02%                4.02E+00
 Cs-136 #A    1.1296E+00    1.1296E+00    9.329E+01%                4.75E+00
 Np-239 #A    3.3316E+00    3.3322E+00    1.135E+02%                1.25E+01
 Nd-147 #A   -9.7267E+00   -9.7270E+00    9.343E+01%                2.20E+01
 TL-210 #A   -1.5564E-01   -1.5564E-01    8.873E+02%                4.68E+00
 Kr-85  #A    2.6835E+02    2.6835E+02    9.541E+01%                8.51E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.5 keV)     2.208E+03  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.5 keV) 2.2083318E+03  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20184977 
-----------------------------------------------------------------------------                      
   Sample Description: 403043_Gamma_160-31847-A-238-C DU 
             Detector: Detector # 9       
             Batch ID: 403043                 
    Work Order Number: Gamma   
           Lot Number: 160-31847-A-238-C DU
-----------------------------------------------------------------------------
        Decay to Time: 12/19/2018 07:42       Live Time: 1800   sec
     Acquisition Time: 12/19/2018 07:43:03    Real Time: 1809   sec
        Analysis Time: 12/19/2018 08:13       Dead Time: 0.48   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 9_2018-11-22_1615.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       2.794E+00          516.6     1.443E+01    1.443E+01    4.811E+01
NA-22     -1.922E+00           50.9     9.775E-01    9.822E-01    3.190E+00
K-40       2.226E+02            7.9     1.752E+01    2.090E+01    2.455E+01
Sc-46     -8.795E-03        13642.3     1.200E+00    1.200E+00    4.060E+00
CR-51     -1.088E+01          128.2     1.395E+01    1.397E+01    3.040E+01
MN-54      2.198E-01          580.8     1.276E+00    1.276E+00    2.798E+00
FE-59      2.414E+00           82.1     1.981E+00    1.985E+00    4.178E+00
Co-56      1.613E+01            6.8     1.091E+00    1.370E+00    2.143E+00
CO-57      0.000E+00         1.#INF     6.001E-01    6.001E-01    2.996E+00
CO-58      7.407E-01          224.0     1.659E+00    1.659E+00    5.538E+00
CO-60      4.862E-01           83.0     4.034E-01    4.041E-01    2.967E+00
ZN-65      0.000E+00         1.#INF     1.257E+00    1.257E+00    1.725E+01
NB-94      1.152E+00           54.3     6.253E-01    6.281E-01    3.122E+00
ZR-95      1.850E+00          105.2     1.946E+00    1.948E+00    4.232E+00
NB-95      8.859E-01          169.6     1.502E+00    1.503E+00    5.010E+00
RU-103    -7.837E-01          219.0     1.716E+00    1.716E+00    2.507E+00
RH-106     1.637E+01           57.7     9.442E+00    9.480E+00    2.091E+01
AG-108M    1.134E+00          113.1     1.282E+00    1.283E+00    2.566E+00
AG-110M    3.312E+00           40.3     1.334E+00    1.345E+00    5.554E+00
SN-113    -1.175E-02        29653.4     3.483E+00    3.483E+00    5.773E+00
SB-124     8.397E-01           83.5     7.010E-01    7.023E-01    1.174E+01
SB-125     1.716E+00           95.7     1.641E+00    1.644E+00    9.036E+00
I-131      4.601E-01          104.1     4.791E-01    4.797E-01    2.734E+00
Gd-153    -3.407E+00          237.4     8.090E+00    8.092E+00    2.673E+01
Ga-68      8.160E+01           47.8     3.902E+01    3.928E+01    8.081E+01
Tc-99m     0.000E+00         1.#INF     5.728E-01    5.728E-01    5.054E+00
BA-133     8.835E-01          482.1     4.260E+00    4.260E+00    1.411E+01
CS-134     1.786E+00           91.4     1.633E+00    1.636E+00    6.482E+00
CS-137    -1.919E+00           74.4     1.428E+00    1.432E+00    4.723E+00
CE-139     3.181E-01          349.9     1.113E+00    1.113E+00    3.700E+00
Ba-140    -2.464E+00           61.3     1.511E+00    1.516E+00    9.475E+00
La-140     2.788E+00           51.5     1.437E+00    1.444E+00    2.605E+00
CE-141    -2.084E+00          135.7     2.828E+00    2.830E+00    9.354E+00
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CE-144     0.000E+00         1.#INF     4.698E+00    4.698E+00    3.872E+01
PM-144     1.237E+00           78.4     9.690E-01    9.711E-01    3.212E+00
EU-152     2.826E+00          154.7     4.372E+00    4.375E+00    8.943E+00
EU-154     2.665E+00           89.0     2.371E+00    2.375E+00    5.781E+00
EU-155     4.704E+00          233.8     1.100E+01    1.100E+01    3.633E+01
HF-181     0.000E+00         1.#INF     2.597E-01    2.597E-01    6.348E+00
Ta-182     1.455E+00          172.5     2.510E+00    2.511E+00    2.516E+01
Hg-203    -1.385E+00           78.6     1.089E+00    1.091E+00    3.599E+00
TL-208     8.162E+00           16.0     1.307E+00    1.374E+00    2.550E+00
PM-146     5.171E+00           26.8     1.383E+00    1.408E+00    2.870E+00
Y-88       2.430E+00           43.3     1.053E+00    1.063E+00    2.013E+00
Cd-113m   -1.742E+04           72.9     1.270E+04    1.274E+04    4.195E+04
Cd-109    -2.774E+01          241.3     6.694E+01    6.696E+01    2.212E+02
Cf-251     1.365E+00          399.3     5.450E+00    5.452E+00    1.375E+01
Cf-249    -5.720E-01          293.3     1.677E+00    1.678E+00    5.595E+00
Sn-126     3.105E+01            6.3     1.952E+00    2.613E+00    5.689E+00
PB-210     3.145E+02           11.8     3.702E+01    4.137E+01    8.245E+01
PB-212     2.120E+01            7.1     1.514E+00    2.042E+00    4.211E+00
PB-214     4.165E+02            1.0     4.343E+00    2.207E+01    6.184E+00
BI-207     1.410E+00           53.7     7.577E-01    7.610E-01    3.424E+00
BI-212     3.456E+01           22.7     7.846E+00    8.048E+00    2.364E+01
U-235      0.000E+00         1.#INF     6.292E+00    6.292E+00    4.034E+01
BI-214     3.909E+02            1.4     5.457E+00    2.103E+01    4.812E+00
BI-210M   -2.161E+00           82.0     1.771E+00    1.775E+00    5.857E+00
AC-228     2.532E+01           14.7     3.733E+00    3.950E+00    9.302E+00
TH-227    -1.618E+01           95.0     1.537E+01    1.541E+01    3.692E+01
TH-229    -2.209E+01          109.9     2.427E+01    2.434E+01    5.825E+01
TH-234     1.862E+02            6.7     1.242E+01    1.619E+01    3.638E+01
PA-231    -3.759E+01          216.1     8.121E+01    8.124E+01    2.688E+02
PA-233    -1.383E-02        27369.9     3.785E+00    3.785E+00    2.178E+01
PA-234     1.760E+00           80.6     1.419E+00    1.422E+00    2.356E+01
PA-234M    5.903E+02           25.2     1.488E+02    1.518E+02    2.684E+02
AM-241     3.879E+00          105.4     4.087E+00    4.092E+00    1.352E+01
Np-237    -8.282E+00           73.6     6.098E+00    6.115E+00    6.508E+01
Ir-192     1.228E+00          137.5     1.689E+00    1.690E+00    6.449E+00
Cs-136     1.277E+00          125.8     1.607E+00    1.609E+00    5.346E+00
Np-239    -4.458E+00          233.4     1.041E+01    1.041E+01    3.438E+01
Nd-147    -8.972E+00           82.0     7.353E+00    7.371E+00    2.436E+01
TL-210     6.161E-01          269.1     1.658E+00    1.658E+00    5.539E+00
Kr-85      2.270E+02           91.9     2.086E+02    2.090E+02    6.926E+02
-----------------------------------------------------------------------------
Total      2.638E+03

      Analyst: kody Saulters
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:13:27 AMPage  1
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184977.An1             
                                                                                 
 Sample description                                             
      403043_Gamma_160-31847-A-238-C DU                               
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20184977.An1

 Acquisition information
        Start time:                 12/19/2018 7:43:03 AM
        Live time:               1800
        Real time:               1809
        Dead time:                  0.48 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:13:27 AMPage  2
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184977.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/19/2018 7:42:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2018-11-22_1615.PBC
                                                 11/22/2018 4:15:14 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   40 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1109

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    27.52       44.  69.97   0.28  8.328E-03
    46.65      620.  11.77   0.90  2.587E-02    46.54   4.250  3.145E+02 PB210 
    53.32      304.  21.79   0.97  3.171E-02
    59.54       92. 105.36   1.01  3.659E-02    59.54  35.900    PBC<MDA AM241 
    63.30      644.  13.15   0.94  3.922E-02    63.29   3.810  2.397E+02 TH234 
                                                64.28   9.700  9.259E+01 Sn126 
    74.84     2311.   3.55   1.03  4.575E-02
    77.18     3744.   2.32   1.03  4.679E-02
    79.34      174.  42.40   1.03  4.768E-02
    81.35       89.  68.47   1.03  4.843E-02    80.99  34.060    PBC<MDA BA133 
    83.96      330.  18.27   1.03  4.932E-02
    87.24     1064.   6.12   1.04  5.029E-02    86.49  13.100  8.987E+01 Np237 
                                                86.54  30.700  3.842E+01 EU155 
                                                86.94   9.040  1.302E+02 Sn126 
                                                87.57  37.500  3.128E+01 Sn126 
                                                88.04   3.790  3.087E+02 Cd109 
    89.98      427.  13.83   1.04  5.099E-02
    92.70      960.   6.53   1.04  5.158E-02    92.59   5.584  1.852E+02 TH234 
                                                93.35   5.561  1.854E+02 AC228 
   105.31       95. 233.76   1.05  5.318E-02   105.31  21.200    PBC<MDA EU155 
   121.78       16. 449.14   1.07  5.305E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.999E-01 CO57  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:13:27 AMPage  3
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184977.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   123.10       22. 306.09   1.07  5.296E-02   123.10  40.790    PBC<MDA EU154 
   165.85       22. 349.87   1.11  4.736E-02   165.85  79.900    PBC<MDA CE139 
   176.60       19. 399.29   1.12  4.549E-02   176.60  17.000    PBC<MDA Cf251 
   185.90     2323.   4.10   1.32  4.399E-02   185.72  54.000  5.427E+01 U235  
   235.97       69. 155.46   1.18  3.760E-02   235.97  12.300    PBC<MDA TH227 
   238.49      615.   7.16   1.18  3.734E-02   238.63  43.300  2.115E+01 PB212 
   241.88     2136.   2.81   1.18  3.698E-02   242.00   7.430  4.320E+02 PB214 
   244.69       68. 154.69   1.18  3.670E-02   244.69   7.580    PBC<MDA EU152 
   284.30       55. 108.11   1.22  3.315E-02   284.30   6.140    PBC<MDA I131  
   295.10     4669.   1.92   1.21  3.232E-02   295.09  19.300  4.158E+02 PB214 
                                               296.00  79.000  1.018E+02 TL210 
   316.49       35. 271.17   1.25  3.080E-02   316.49  87.040    PBC<MDA Ir192 
   328.76       21. 247.58   1.26  2.999E-02   328.76  20.300    PBC<MDA La140 
   337.90      164.  25.09   0.89  2.943E-02   338.32  12.010  2.585E+01 AC228 
   351.84     7999.   1.33   1.28  2.861E-02   351.93  37.600  4.132E+02 PB214 
   356.00       28. 482.13   1.29  2.837E-02   356.00  62.050    PBC<MDA BA133 
   389.26       68.  38.01   0.78  2.664E-02   387.95  66.000  2.143E+00 Cf249 
   395.98       51.  39.55   0.88  2.632E-02
   433.31       39. 113.05   1.35  2.466E-02   433.94  90.480    PBC<MDA AG108M
   440.47       14.  82.43   0.24  2.440E-02
   453.97      131.  29.77   1.05  2.388E-02   453.88  65.000  4.676E+00 PM146 
   463.37       45. 138.65   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   468.06       45. 137.53   1.38  2.335E-02   468.06  51.750    PBC<MDA Ir192 
   472.25       36.  49.76   1.39  2.321E-02
   475.05       35.  61.67   1.39  2.311E-02
   477.60       12. 516.59   1.39  2.301E-02   477.60  10.520    PBC<MDA BE7   
   487.02       42. 138.21   1.40  2.269E-02   487.02  45.500    PBC<MDA La140 
   511.86      181.  19.77   2.67  2.188E-02   511.86  20.000  2.298E+01 RH106 
   513.98       38.  91.86   1.42  2.182E-02   513.98   0.430    PBC<MDA Kr85  
   526.05       49.  42.43   0.31  2.145E-02
   563.24       37.  91.43   1.47  2.040E-02   563.24   8.350    PBC<MDA CS134 
   569.32       12. 210.45   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  4.129E+00 PA234 
                                               569.70  97.740  3.465E-01 BI207 
   569.70       37.  64.36   1.47  2.023E-02   569.32  15.380  6.645E+00 CS134 
                                               569.47   8.200  1.247E+01 PA234 
                                               569.70  97.740  1.046E+00 BI207 
   583.07      247.  16.01   1.29  1.989E-02   583.02  84.500  8.162E+00 TL208 
   609.33     6248.   1.40   1.48  1.925E-02   609.31  46.090  3.913E+02 BI214 
                                               610.30   5.750  3.140E+03 RU103 
   614.28       40. 303.50   1.51  1.913E-02   614.28  89.850    PBC<MDA AG108M
   621.92       13. 237.45   1.51  1.896E-02   621.92   9.930    PBC<MDA RH106 
   635.89       14. 160.36   1.53  1.864E-02   635.89  11.310    PBC<MDA SB125 
   696.54       38.  78.36   1.58  1.741E-02   696.54  99.000    PBC<MDA PM144 
   702.63       35.  81.47   1.58  1.730E-02   702.63  97.900    PBC<MDA NB94  
   727.39       79.  22.70   1.60  1.686E-02   727.17   7.550  3.456E+01 BI212 
   749.31       62.  44.46   1.62  1.651E-02   747.16  34.000  6.117E+00 PM146 
   756.73       30. 105.19   1.62  1.635E-02   756.73  54.460    PBC<MDA ZR95  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:13:27 AMPage  4
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184977.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   763.94       32. 136.42   1.63  1.624E-02   763.94  22.280    PBC<MDA AG110M
   765.79       26. 169.57   1.63  1.621E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  3.009E+02 PA234M
   766.46       32. 136.50   1.63  1.620E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  3.688E+02 PA234M
   768.37      679.   6.44   1.40  1.616E-02
   786.38      211.  16.77   1.18  1.588E-02   785.42   1.280  5.753E+02 BI212 
   799.91       17. 269.13   1.66  1.568E-02   799.60  98.960    PBC<MDA TL210 
   801.95       37. 121.43   1.66  1.565E-02   801.95   8.690    PBC<MDA CS134 
   806.09      178.  16.65   1.32  1.558E-02
   810.78       21. 223.99   1.67  1.551E-02   810.78  99.460    PBC<MDA CO58  
   815.77       35. 122.29   1.67  1.544E-02   815.77  23.280    PBC<MDA La140 
   817.38       35. 125.84   1.67  1.540E-02   818.50 100.000    PBC<MDA Cs136 
   834.85        6. 580.79   1.69  1.517E-02   834.85  99.980    PBC<MDA MN54  
   846.77       57.  47.52   1.70  1.501E-02   846.77  99.935    PBC<MDA Co56  
   857.73       68.  43.90   1.71  1.482E-02   860.56  12.420  2.051E+01 TL208 
   871.10       30.  71.75   1.71  1.468E-02   871.10  99.890    PBC<MDA NB94  
   880.53       37.  80.02   1.72  1.456E-02   880.53   6.000    PBC<MDA PA234 
   883.24       37.  83.24   1.72  1.453E-02   883.24   9.600    PBC<MDA PA234 
   898.04       24. 141.98   1.74  1.434E-02   898.04  93.700    PBC<MDA Y88   
   911.16      186.  22.21   2.28  1.418E-02   911.07  29.000  2.506E+01 AC228 
   934.15      348.  12.41   1.32  1.391E-02
   937.49       21. 164.14   1.77  1.387E-02   937.49  34.360    PBC<MDA AG110M
   964.11        6. 511.56   1.79  1.357E-02   964.11  14.605    PBC<MDA EU152 
   969.10       42.  69.13   1.79  1.352E-02   968.97  17.460    PBC<MDA AC228 
  1001.00      117.  25.21   0.92  1.318E-02  1001.00   0.837  5.903E+02 PA234M
  1004.77       32.  88.96   1.82  1.314E-02  1004.77  18.010    PBC<MDA EU154 
  1050.36       34.  57.70   1.85  1.269E-02  1050.36   1.560    PBC<MDA RH106 
  1063.66       32.  86.08   1.86  1.257E-02  1063.66  74.500    PBC<MDA BI207 
  1077.62       51.  47.81   1.87  1.244E-02  1077.40   3.300  8.160E+01 Ga68  
  1099.25       30.  82.10   1.89  1.224E-02  1099.25  56.500    PBC<MDA FE59  
  1120.37     1278.   3.55   1.84  1.206E-02  1120.29  15.100  3.899E+02 BI214 
                                              1120.55  99.987  5.890E+01 Sc46  
                                              1121.30  34.900  1.688E+02 Ta182 
  1173.24       30.  82.97   1.94  1.163E-02  1173.24  99.900    PBC<MDA CO60  
  1189.05       17. 172.55   1.95  1.150E-02  1189.05  16.200    PBC<MDA Ta182 
  1238.28      494.   6.76   1.98  1.114E-02  1238.28  66.070  3.733E+01 Co56  
  1291.60        8. 357.62   2.02  1.077E-02  1291.60  43.200    PBC<MDA FE59  
  1313.00        8. 321.74   2.03  1.063E-02  1313.00  21.000    PBC<MDA TL210 
  1384.30       57.  40.29   2.08  1.018E-02  1384.30  24.290  1.277E+01 AG110M
  1408.00      186.  15.32   2.10  1.004E-02  1408.00  21.005  4.889E+01 EU152 
  1460.81      417.   7.87   2.01  9.749E-03  1460.83  10.670  2.226E+02 K40   
  1596.21       40.  51.54   2.22  9.069E-03  1596.21  95.400    PBC<MDA La140 
  1690.98       19.  83.48   2.27  8.649E-03  1690.98  47.790    PBC<MDA SB124 
  1729.40      316.   6.40   1.79  8.490E-03
  1764.40     1156.   2.95   2.17  8.351E-03  1764.49  15.400  4.994E+02 BI214 
  1835.51       35.  43.34   2.35  8.079E-03  1836.06  99.200  2.430E+00 Y88   
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:13:27 AMPage  5
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184977.An1             
                                                                                 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   109.73    27.52       381.        44. 5.244E+03   69.97   0.281  -      c
   212.91    53.32      1162.       304. 9.570E+03   21.79   0.967  -        
   298.97    74.84      2209.      2319. 5.068E+04    3.54   1.025  -       D
   308.32    77.18      1894.      3756. 8.028E+04    2.31   1.027  -       D
   316.99    79.34      2609.       194. 4.059E+03   38.01   1.029  -      sD
   325.00    81.35      1766.       116. 2.386E+03   52.26   1.031  -      sD
   335.45    83.96      1577.       363. 7.363E+03   16.33   1.034  -       D
   359.53    89.98      1427.       478. 9.382E+03   12.07   1.040  -       D
   743.10   185.93      1448.      2323. 5.279E+04    4.10   1.316  -      s 
  1556.40   389.26       356.        88. 3.304E+03   32.14   1.315  -      sD
  1583.28   395.98       155.        51. 1.950E+03   39.55   0.878  -      s 
  1761.22   440.47        65.        14. 5.739E+02   82.43   0.244  -      sc
  1888.37   472.15       143.        36. 1.554E+03   49.76   1.388  -      sD
  1899.57   474.95       218.        35. 1.523E+03   61.67   1.390  -      sD
  2103.56   526.05       117.        49. 2.300E+03   42.43   0.312  -      s 
  3073.10   768.37       149.       579. 3.580E+04    5.12   1.634  -      sD
  3144.99   786.38       179.       211. 1.330E+04   16.77   1.179  -      sM
  3225.08   806.09       140.       140. 8.996E+03   14.61   1.664  -       D
  3736.21   934.22       202.       348. 2.499E+04   12.41   1.318  -      s 
  6919.15  1729.40         9.       316. 3.720E+04    6.40   1.786  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.25    46.65      1176.       620.     0.344    11.77   0.903 
 TH-227    200.20    50.14      4590.       -15.    -0.008   632.26   1.001 
 AM-241    237.77    59.54      4623.        92.     0.051   105.36   1.010s
 TH-234    252.81    63.30      1868.       644.     0.358    13.15   0.942 
 Sn-126    256.74    64.28      5766.       -96.    -0.053   112.67   1.015 
 BA-133    323.56    80.99     27142.       -96.    -0.053    35.49   1.031 
 Np-237    345.55    86.49     27014.       -98.    -0.054    73.63   1.036s
 EU-155    345.76    86.54     26916.       -95.    -0.053   243.33   1.036s
 Sn-126    347.35    86.94     26820.       -95.    -0.053   242.84   1.037 
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 TestAmerica Inc                 Spectrum name: 9_Gamma_20184977.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Sn-126    349.87    87.57      1676.      1056.     0.587     6.29   1.037D
 Cd-109    351.75    88.04     26549.       -96.    -0.053   241.34   1.038s
 Nd-147    363.99    91.10     26453.       -96.    -0.053   240.24   1.041s
 TH-234    369.94    92.59      1590.       965.     0.536     6.67   1.042D
 AC-228    372.98    93.35     26245.       -96.    -0.053   238.80   1.043s
 Gd-153    389.58    97.50     26149.       -96.    -0.054   237.44   1.047 
 Np-239    397.58    99.50     26053.       -97.    -0.054   236.57   1.049s
 Gd-153    412.37   103.20     25956.       -97.    -0.054   235.39   1.052s
 Np-239    414.37   103.70     25860.       -97.    -0.054   234.84   1.053s
 EU-155    420.82   105.31     24854.        95.     0.053   233.76   1.054 
 Np-239    424.09   106.13     25550.       -97.    -0.054   233.41   1.055 
 EU-152    486.67   121.78      2683.        16.     0.009   449.14   1.070s
 CO-57     487.80   122.06      2699.         0.     0.000  1000.00   1.070s
 EU-154    491.95   123.10      2271.        22.     0.012   306.09   1.071 
 PA-234    524.72   131.29      7200.       -87.    -0.048   138.12   1.079s
 HF-181    531.64   133.02      7287.       -19.    -0.010   640.57   1.081 
 CE-144    533.69   133.54      7306.         0.     0.000  1000.00   1.081 
 HF-181    544.74   136.30      7306.         0.     0.000  1000.00   1.084 
 CO-57     545.43   136.47      7306.         0.     0.000  1000.00   1.084 
 Tc-99m    561.57   140.51      7306.         0.     0.000  1000.00   1.088s
 U-235     574.67   143.79      7306.         0.     0.000  1000.00   1.091s
 CE-141    581.29   145.44      7516.       -91.    -0.050   135.69   1.092 
 Ba-140    650.15   162.66      3192.       -22.    -0.012   372.22   1.108 
 U-235     653.03   163.38      3213.         0.     0.000  1000.00   1.109s
 CE-139    662.92   165.85      2862.        22.     0.012   349.87   1.111s
 Cf-251    705.90   176.60      1639.        19.     0.011   399.29   1.122s
 U-235     742.37   185.72      4399.       -83.    -0.046   113.76   1.130 
 TH-229    773.52   193.51      1752.       -75.    -0.042   109.88   1.137s
 U-235     820.80   205.33      1588.       -37.    -0.021   182.07   1.148s
 TH-229    842.87   210.85      1460.       -66.    -0.037   114.02   1.153s
 Cf-251    907.45   227.00      1336.       -72.    -0.040   100.09   1.168s
 TH-227    943.33   235.97      5685.        69.     0.038   155.46   1.176s
 PB-212    953.97   238.63       660.       617.     0.343     7.14   1.179D
 PB-214    967.43   242.00       734.      2136.     1.187     2.81   1.182D
 EU-152    978.21   244.69      5523.        68.     0.038   154.69   1.185s
 TH-227   1024.39   256.24      1220.       -73.    -0.040    94.99   1.195 
 Cd-113m  1054.23   263.70      1112.       -66.    -0.036    72.86   1.202s
 BI-210M  1062.75   265.83      1496.       -67.    -0.037    81.95   1.204s
 TL-208   1108.55   277.28      1452.       -58.    -0.032    94.66   1.215 
 Hg-203   1116.22   279.20      1401.       -68.    -0.038    78.59   1.216s
 I-131    1136.61   284.30       908.        55.     0.031   108.11   1.221s
 PB-214   1179.77   295.09       533.      4748.     2.638     1.61   1.231D
 TL-210   1183.41   296.00      9155.       -62.    -0.034   220.10   1.231s
 PB-212   1199.52   300.03      9094.       -62.    -0.034   218.68   1.235 
 PA-231   1199.68   300.07      9032.       -62.    -0.034   217.94   1.235s
 PA-233   1200.12   300.18      8970.       -62.    -0.034   217.19   1.235s
 PA-231   1210.00   302.65      8909.       -62.    -0.034   216.05   1.237s
 BA-133   1210.81   302.85      8847.       -62.    -0.034   215.26   1.238s
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:13:27 AMPage  7
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184977.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-210M  1218.99   304.90      8760.         0.     0.000  1000.00   1.240s
 Ir-192   1233.16   308.44      8760.         0.     0.000  1000.00   1.243s
 Ir-192   1265.35   316.49      4382.        35.     0.019   271.17   1.250s
 CR-51    1279.73   320.08      1231.       -59.    -0.033   128.23   1.253s
 La-140   1314.43   328.76       721.        21.     0.012   247.58   1.261s
 Cf-249   1333.15   333.44      3178.       -60.    -0.033   133.17   1.265 
 AC-228   1352.66   338.32       430.       165.     0.092    19.40   1.270D
 Cs-136   1361.66   340.57      3088.       -60.    -0.034   130.63   1.272s
 EU-152   1376.53   344.29      3027.       -61.    -0.034   129.01   1.275s
 HF-181   1382.70   345.83      2966.       -62.    -0.034    85.78   1.276s
 PB-214   1406.73   351.84       630.      7999.     4.444     1.33   1.277 
 BA-133   1423.37   356.00      9098.        28.     0.016   482.13   1.285 
 I-131    1457.31   364.48       552.       -26.    -0.014   178.01   1.293 
 Cf-249   1551.17   387.95      1407.       -18.    -0.010   293.28   1.314s
 SB-125   1710.86   427.88       633.       -27.    -0.015   193.51   1.349s
 AG-108M  1735.10   433.94       464.        39.     0.022   113.05   1.354s
 PM-146   1815.24   453.97       276.       131.     0.073    29.77   1.055 
 SB-125   1852.82   463.37      1946.        45.     0.025   138.65   1.380s
 Ir-192   1871.59   468.06      1926.        45.     0.025   137.53   1.384s
 BE-7     1909.73   477.60      1972.        12.     0.007   516.59   1.392s
 HF-181   1927.34   482.00      1984.         0.     0.000  1000.00   1.396s
 La-140   1947.43   487.02      1654.        42.     0.023   138.21   1.400 
 RU-103   1987.56   497.05       365.       -29.    -0.016   218.97   1.409s
 RH-106   2046.81   511.86       550.       181.     0.101    19.77   2.672s
 Kr-85    2055.27   513.98       601.        38.     0.021    91.86   1.424s
 Nd-147   2123.35   531.00       649.       -45.    -0.025    81.95   1.438s
 Ba-140   2148.39   537.26       334.       -23.    -0.013    61.31   1.444s
 CS-134   2252.30   563.24       243.        37.     0.020    91.43   1.466s
 CS-134   2276.64   569.32       331.        12.     0.007   210.45   1.471 
 PA-234   2277.24   569.47       343.         0.     0.000  1000.00   1.471 
 BI-207   2278.16   569.70       268.        37.     0.021    64.36   1.471 
 TL-208   2331.65   583.07       255.       247.     0.137    16.01   1.289 
 SB-124   2410.29   602.73      7371.         0.     0.000  1000.00   1.499s
 CS-134   2418.21   604.71      7371.         0.     0.000  1000.00   1.500s
 BI-214   2436.70   609.33       253.      6248.     3.471     1.40   1.477 
 RU-103   2440.56   610.30      6948.       -44.    -0.024   269.63   1.505s
 AG-108M  2456.49   614.28      7327.        40.     0.022   303.50   1.508 
 RH-106   2487.04   621.92       214.        13.     0.007   237.45   1.515s
 SB-125   2542.94   635.89       233.        14.     0.008   160.36   1.526s
 I-131    2547.28   636.97       312.       -23.    -0.013   109.10   1.527s
 AG-110M  2630.43   657.76       398.       -41.    -0.023    71.37   1.544s
 CS-137   2646.03   661.66       759.       -53.    -0.030    74.42   1.548s
 PM-144   2785.58   696.54       433.        38.     0.021    78.36   1.576 
 NB-94    2809.93   702.63       394.        35.     0.020    81.47   1.581s
 SB-124   2890.57   722.79       513.       -40.    -0.022    80.74   1.598s
 AG-108M  2891.17   722.94       455.        -9.    -0.005   348.19   1.598s
 ZR-95    2896.22   724.20       518.       -45.    -0.025    73.38   1.599s
 BI-212   2908.11   727.17       122.        79.     0.044    22.70   1.601D
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:13:27 AMPage  8
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184977.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PM-146   2942.31   735.72       211.       -21.    -0.012    48.11   1.608s
 PM-146   2988.08   747.16       154.        62.     0.034    44.46   1.617s
 ZR-95    3026.36   756.73       195.        30.     0.016   105.19   1.625s
 AG-110M  3055.23   763.94       912.        32.     0.018   136.42   1.631s
 NB-95    3062.61   765.79       943.        26.     0.014   169.57   1.632s
 PA-234M  3065.10   766.41       915.        32.     0.018   136.50   1.633s
 EU-152   3115.14   778.92       240.       -21.    -0.012   163.65   1.643 
 BI-212   3141.15   785.42       653.       -19.    -0.010   167.70   1.648 
 CS-134   3182.96   795.87      1097.       -16.    -0.009   295.50   1.656s
 TL-210   3197.88   799.60      1064.        17.     0.010   269.13   1.659s
 CS-134   3207.29   801.95      1014.        37.     0.021   121.43   1.661s
 CO-58    3242.59   810.78      1051.        21.     0.011   223.99   1.668s
 La-140   3262.58   815.77       917.        35.     0.020   122.29   1.672s
 Cs-136   3273.50   818.50       975.        35.     0.020   125.84   1.674s
 MN-54    3338.91   834.85       250.         6.     0.003   580.79   1.687s
 Co-56    3386.61   846.77       140.        57.     0.032    47.52   1.696s
 TL-208   3441.80   860.56       170.        68.     0.038    43.90   1.707s
 NB-94    3483.94   871.10       222.        30.     0.017    71.75   1.715s
 EU-154   3492.47   873.23       277.       -24.    -0.014   122.54   1.717s
 PA-234   3521.68   880.53       418.        37.     0.021    80.02   1.722s
 PA-234   3532.53   883.24       455.        37.     0.021    83.24   1.724s
 Y-88     3591.74   898.04       241.        24.     0.013   141.98   1.736 
 AC-228   3644.25   911.16       202.       186.     0.103    22.21   2.276s
 AG-110M  3749.60   937.49       609.        21.     0.012   164.14   1.766s
 PA-234   3783.72   946.02       230.       -35.    -0.019    96.75   1.772s
 EU-152   3856.11   964.11       417.         6.     0.003   511.56   1.786s
 AC-228   3875.56   968.97       396.        42.     0.023    69.13   1.790 
 EU-154   3985.03   996.33       460.       -16.    -0.009   197.22   1.810s
 PA-234M  4003.72  1001.00       118.       117.     0.065    25.21   0.921s
 EU-154   4018.82  1004.77       379.        32.     0.018    88.96   1.816s
 Co-56    4151.13  1037.84       176.        -5.    -0.003   604.76   1.841s
 Cs-136   4192.07  1048.07       219.       -27.    -0.015    80.78   1.848s
 RH-106   4201.23  1050.36       177.        34.     0.019    57.70   1.850s
 BI-207   4254.46  1063.66       139.        32.     0.018    86.08   1.860 
 Ga-68    4309.44  1077.40       107.        51.     0.029    47.81   1.870s
 FE-59    4396.88  1099.25       112.        30.     0.017    82.10   1.886 
 EU-152   4448.20  1112.07      1644.       -26.    -0.014   224.25   1.895s
 ZN-65    4462.09  1115.55      1618.         0.     0.000  1000.00   1.897 
 BI-214   4481.38  1120.37       133.      1278.     0.710     3.55   1.844 
 Sc-46    4482.12  1120.55      1618.         0.     0.000  1000.00   1.901 
 CO-60    4692.96  1173.24       118.        30.     0.017    82.97   1.938s
 Ta-182   4756.25  1189.05       147.        17.     0.009   172.55   1.949 
 Ta-182   4885.75  1221.41       221.       -43.    -0.024    82.81   1.972 
 Co-56    4953.27  1238.28       114.       494.     0.275     6.76   1.984 
 NA-22    5098.35  1274.53       164.       -38.    -0.021    50.87   2.008s
 EU-154   5098.39  1274.54       202.        -9.    -0.005   233.15   2.008s
 FE-59    5166.65  1291.60       130.         8.     0.004   357.62   2.020s
 TL-210   5252.32  1313.00       119.         8.     0.004   321.74   2.034 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:13:27 AMPage  9
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184977.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CO-60    5330.37  1332.50       131.        -9.    -0.005   295.83   2.047s
 AG-110M  5537.69  1384.30        85.        57.     0.032    40.29   2.082 
 EU-152   5632.56  1408.00       113.       186.     0.103    15.32   2.097 
 K-40     5843.96  1460.81        86.       417.     0.232     7.87   2.011s
 La-140   6385.95  1596.21        66.        40.     0.022    51.54   2.215s
 SB-124   6765.35  1690.98        38.        19.     0.011    83.48   2.272s
 BI-214   7059.27  1764.40         4.      1156.     0.642     2.95   2.169 
 Co-56    7087.11  1771.35      1272.       -24.    -0.013   209.47   2.318s
 Y-88     7346.20  1836.06        32.        35.     0.019    43.34   2.354s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   2.7938E+00                                      5.31E+01             
                           477.60 2.794E+00 ?(  4.811E+01 5.17E+02 1.05E+01 G  
 
NA-22    C  -1.9216E+00                                      9.50E+02             
                          1274.53-1.922E+00 ?(  3.190E+00 5.09E+01 9.99E+01 G  
 
K-40     N   2.2263E+02                                      4.66E+11             
                          1460.83 2.226E+02 @(P 2.455E+01 7.87E+00 1.07E+01 G  
 
Sc-46    F  -8.7954E-03                                      8.38E+01             
                           889.28-8.795E-03 &(P 4.060E+00 1.36E+04 1.00E+02 G  
                          1120.55 0.000E+00 +   8.762E+00 1.00E+03 1.00E+02 G  
 
CR-51    F  -1.0882E+01                                      2.77E+01             
                           320.08-1.088E+01 ?(P 3.040E+01 1.28E+02 9.94E+00 G  
 
MN-54    C   2.1977E-01                                      3.12E+02             
                           834.85 2.198E-01 ?(  2.798E+00 5.81E+02 1.00E+02 G  
 
FE-59    F   2.4136E+00                                      4.45E+01             
                          1099.25 2.414E+00 &(  4.178E+00 8.21E+01 5.65E+01 G  
                          1291.60 8.991E-01 - P 6.681E+00 3.58E+02 4.32E+01 G  
 
Co-56    C   1.6129E+01                                      7.73E+01             
                           846.77 2.112E+00 ?(  2.143E+00 4.75E+01 9.99E+01 G  
                          1238.28 3.733E+01  (P 3.953E+00 6.76E+00 6.61E+01 G  
                          1037.84-1.535E+00 -   1.981E+01 6.05E+02 1.41E+01 G  
                          1771.35-1.043E+01 -   7.284E+01 2.09E+02 1.55E+01  A 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:13:27 AMPage 10
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184977.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-58    C   7.4066E-01                                      7.09E+01             
                           810.78 7.407E-01 ?(  5.538E+00 2.24E+02 9.95E+01 G  
 
CO-60    F   4.8616E-01                                      1.93E+03             
                          1332.50-4.821E-01 &(P 2.967E+00 2.96E+02 1.00E+02 G  
                          1173.24 1.455E+00 *(P 2.546E+00 8.30E+01 9.99E+01 G  
 
NB-94    I   1.1519E+00                                      7.41E+06             
                           702.63 1.155E+00 ?(  3.122E+00 8.15E+01 9.79E+01 G  
                           871.10 1.149E+00 &(  2.731E+00 7.17E+01 9.99E+01 G  
 
ZR-95    I   1.8498E+00                                      6.40E+01             
                           756.73 1.850E+00 ?(P 4.232E+00 1.05E+02 5.45E+01 G  
                           724.20-3.335E+00 &   8.098E+00 7.34E+01 4.42E+01 G  
 
NB-95    I   8.8591E-01                                      6.40E+01             
                           765.79 8.859E-01 ?(  5.010E+00 1.70E+02 9.98E+01 G  
 
RU-103   I  -7.8369E-01                                      3.93E+01             
                           497.05-7.837E-01 ?(P 2.507E+00 2.19E+02 9.09E+01 G  
                           610.30-2.201E+01 +   1.966E+02 2.70E+02 5.75E+00 GA 
 
RH-106   I   1.6365E+01                                      3.74E+02             
                           621.92 3.882E+00 ?(  2.091E+01 2.37E+02 9.93E+00 G  
                          1050.36 9.583E+01 ?(  1.816E+02 5.77E+01 1.56E+00 G  
                           511.86 2.298E+01 ?   1.422E+01 1.98E+01 2.00E+01 GA 
 
AG-108M  C   1.1339E+00                                      1.53E+05             
                           433.94 9.780E-01 ?(P 2.566E+00 1.13E+02 9.05E+01 G  
                           722.94-3.143E-01 -   3.687E+00 3.48E+02 9.08E+01 G  
                           614.28 1.291E+00  (  1.298E+01 3.03E+02 8.98E+01 G  
 
AG-110M  F   3.3117E+00                                      2.50E+02             
                           884.68 6.338E-02 %(P 5.554E+00 2.59E+03 7.27E+01 G  
                           657.76-1.309E+00 +   3.091E+00 7.14E+01 9.46E+01 G  
                           937.49 2.500E+00 ?(P 1.372E+01 1.64E+02 3.44E+01 G  
                          1384.30 1.277E+01  (P 1.027E+01 4.03E+01 2.43E+01 G  
                           763.94 4.848E+00 ?(  2.203E+01 1.36E+02 2.23E+01 G  
 
SN-113   F  -1.1746E-02                                      1.15E+02             
                           391.69-1.175E-02 &(P 5.773E+00 2.97E+04 6.40E+01 G  
 
SB-124   F   8.3966E-01                                      6.02E+01             
                           602.73 0.000E+00 &(  1.174E+01 1.00E+03 9.83E+01 G  
                          1690.98 2.566E+00 &(P 4.239E+00 8.35E+01 4.78E+01 G  
                           722.79-1.227E+01 +   3.285E+01 8.07E+01 1.08E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:13:27 AMPage 11
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184977.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SB-125   I   1.7156E+00                                      1.01E+03             
                           427.88-2.009E+00  (  9.036E+00 1.94E+02 2.96E+01 G  
                           600.50 2.132E-01 %   6.439E+01 9.10E+03 1.79E+01 G  
                           635.89 3.601E+00 ?(  1.947E+01 1.60E+02 1.13E+01 G  
                           463.37 1.021E+01 *(P 4.699E+01 1.39E+02 1.05E+01 G  
 
I-131    I   4.6009E-01                                      8.02E+00             
                           364.48-6.335E-01 ?(  2.734E+00 1.78E+02 8.17E+01 G  
                           284.30 1.501E+01 &(  3.907E+01 1.08E+02 6.14E+00 G  
                           636.97-9.710E+00 +   3.540E+01 1.09E+02 7.17E+00 G  
 
Gd-153   F  -3.4070E+00                                      2.42E+02             
                            97.50-3.407E+00 &(  2.673E+01 2.37E+02 3.00E+01 G  
                           103.20-4.656E+00 &   3.621E+01 2.35E+02 2.18E+01 G  
 
Ga-68    C   8.1600E+01                                      4.71E-02             
                          1077.40 8.160E+01 ?(  8.081E+01 4.78E+01 3.30E+00 G  
 
BA-133   F   8.8354E-01                                      3.85E+03             
                           356.00 8.835E-01  (  1.411E+01 4.82E+02 6.20E+01 G  
                           302.85-5.910E+00 +   4.210E+01 2.15E+02 1.83E+01 G  
                           383.84 5.678E-01 %   4.526E+01 2.39E+03 8.94E+00 GA 
                            80.99-3.252E+00 + P 2.602E+01 3.55E+01 3.41E+01 GA 
 
CS-134   I   1.7860E+00                                      7.54E+02             
                           795.87-6.566E-01 ?(  6.482E+00 2.96E+02 8.55E+01 G  
                           604.71 0.000E+00 +   1.184E+01 1.00E+03 9.76E+01 G  
                           569.32 2.201E+00  (  1.561E+01 2.10E+02 1.54E+01 G  
                           801.95 1.529E+01 ?(  6.174E+01 1.21E+02 8.69E+00 G  
                           563.24 1.198E+01 ?(  2.456E+01 9.14E+01 8.35E+00 G  
 
CS-137   I  -1.9191E+00                                      1.10E+04             
                           661.66-1.919E+00 ?(  4.723E+00 7.44E+01 8.52E+01 G  
 
CE-139   F   3.1809E-01                                      1.38E+02             
                           165.85 3.181E-01  (  3.700E+00 3.50E+02 7.99E+01 G  
 
Ba-140   I  -2.4641E+00                                      1.28E+01             
                           537.26-2.464E+00 ?(P 9.475E+00 6.13E+01 2.44E+01 G  
                           162.66-4.095E+00 +   5.065E+01 3.72E+02 6.22E+00 G  
                           304.85-2.977E+00 &   1.799E+02 1.82E+03 4.29E+00 G  
 
La-140   I   2.7879E+00                                      1.28E+01             
                          1596.21 2.569E+00 ?(  2.605E+00 5.15E+01 9.54E+01 G  
                           487.02 2.254E+00 ?(  1.035E+01 1.38E+02 4.55E+01 G  
                           328.76 1.944E+00 &(P 1.166E+01 2.48E+02 2.03E+01 G  
                           815.77 5.465E+00 &(  2.223E+01 1.22E+02 2.33E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:13:27 AMPage 12
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184977.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-141   I  -2.0844E+00                                      3.25E+01             
                           145.44-2.084E+00 &(  9.354E+00 1.36E+02 4.82E+01 G  
 
PM-144   C   1.2365E+00                                      3.63E+02             
                           696.54 1.237E+00 ?(  3.212E+00 7.84E+01 9.90E+01 G  
                           618.06 1.132E-01 &   1.185E+01 3.16E+03 9.91E+01 G  
 
EU-152   F   2.8264E+00                                      4.94E+03             
                           121.78 5.985E-01 *(  8.943E+00 4.49E+02 2.86E+01 G  
                           344.29-4.375E+00 +   1.870E+01 1.29E+02 2.65E+01 G  
                          1112.07-8.615E+00 +   6.432E+01 2.24E+02 1.36E+01 G  
                           778.92-5.636E+00 &   2.010E+01 1.64E+02 1.29E+01 G  
                           964.11 1.588E+00 ?(  2.744E+01 5.12E+02 1.46E+01 G  
                           244.69 1.361E+01 ?(  6.971E+01 1.55E+02 7.58E+00 G  
                          1408.00 4.889E+01     1.378E+01 1.53E+01 2.10E+01 GA 
 
EU-154   I   2.6649E+00                                      3.14E+03             
                           123.10 5.677E-01 ?(P 5.781E+00 3.06E+02 4.08E+01 G  
                          1274.54-1.264E+00 +   9.999E+00 2.33E+02 3.52E+01 G  
                           723.36 3.097E-07 %   1.642E+01 1.57E+09 2.02E+01 G  
                           873.23-7.523E+00 + P 2.482E+01 1.23E+02 1.23E+01 G  
                          1004.77 7.415E+00 &(  2.193E+01 8.90E+01 1.80E+01 G  
                           996.33-6.142E+00 &   4.065E+01 1.97E+02 1.06E+01 G  
 
EU-155   I   4.7042E+00                                      1.81E+03             
                           105.31 4.704E+00 &(P 3.633E+01 2.34E+02 2.12E+01 G  
                            86.54-3.447E+00 +   2.771E+01 2.43E+02 3.07E+01 G  
 
Ta-182   F   1.4548E+00                                      1.14E+02             
                          1121.30-1.761E-01 %(  2.516E+01 4.27E+03 3.49E+01 G  
                          1221.41-7.827E+00 +   1.315E+01 8.28E+01 2.70E+01 G  
                          1189.05 4.968E+00  (  1.767E+01 1.73E+02 1.62E+01 G  
 
Hg-203   F  -1.3850E+00                                      4.66E+01             
                           279.20-1.385E+00 ?(  3.599E+00 7.86E+01 8.15E+01 G  
 
TL-208   N   8.1623E+00                                      6.98E+02             
                           583.02 8.162E+00  (P 2.550E+00 1.60E+01 8.45E+01 G  
                           277.28-1.501E+01 -   4.708E+01 9.47E+01 6.31E+00 G  
                           860.56 2.051E+01 & P 1.916E+01 4.39E+01 1.24E+01 G  
 
PM-146   C   5.1707E+00                                      2.02E+03             
                           453.88 4.676E+00  (P 2.870E+00 2.98E+01 6.50E+01 G  
                           747.16 6.117E+00 &(P 5.994E+00 4.45E+01 3.40E+01 G  
                           735.72-3.060E+00 - P 1.040E+01 4.81E+01 2.25E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:13:27 AMPage 13
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184977.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Y-88     F   2.4304E+00                                      1.07E+02             
                          1836.06 2.430E+00 ?(P 2.013E+00 4.33E+01 9.92E+01 G  
                           898.04 1.003E+00 - P 3.101E+00 1.42E+02 9.37E+01 G  
 
Cd-113m     -1.7425E+04                                      5.33E+03             
                           263.70-1.742E+04 ?(  4.195E+04 7.29E+01 6.00E-03   K
 
Cd-109   F  -2.7736E+01                                      4.53E+02             
                            88.04-2.774E+01 ?(  2.212E+02 2.41E+02 3.79E+00 G  
 
Cf-251   T   1.3650E+00                                      3.28E+05             
                           176.60 1.365E+00  (  1.375E+01 3.99E+02 1.70E+01 G  
                           227.00-1.646E+01 +   3.955E+01 1.00E+02 6.30E+00 GA 
 
Cf-249   T  -5.7195E-01                                      1.28E+05             
                           387.95-5.720E-01 &(  5.595E+00 2.93E+02 6.60E+01 G  
                           333.44-7.253E+00 +   3.201E+01 1.33E+02 1.55E+01 G  
 
Sn-126       3.1053E+01                                      3.65E+07             
                            87.57 3.105E+01 +   5.689E+00 6.29E+00 3.75E+01 GA 
                            64.28-1.375E+01  (  5.122E+01 1.13E+02 9.70E+00 G  
                            86.94-1.168E+01 +   9.374E+01 2.43E+02 9.04E+00 GA 
 
PB-210   N   3.1454E+02                                      8.14E+03             
                            46.54 3.145E+02  (  8.245E+01 1.18E+01 4.25E+00 G  
 
PB-212   N   2.1195E+01                                      6.98E+02             
                           238.63 2.120E+01  (P 4.211E+00 7.14E+00 4.33E+01 G  
                           300.03-3.275E+01 -   2.370E+02 2.19E+02 3.28E+00 GA 
 
PB-214   N   4.1648E+02                                      5.84E+05             
                           351.93 4.132E+02  (P 6.184E+00 1.33E+00 3.76E+01 G  
                           295.09 4.229E+02  (P 9.826E+00 1.61E+00 1.93E+01 G  
                           242.00 4.320E+02   P 2.608E+01 2.81E+00 7.43E+00 GA 
 
BI-207   C   1.4100E+00                                      1.18E+04             
                          1063.66 1.887E+00 &(P 3.424E+00 8.61E+01 7.45E+01 G  
                           569.70 1.046E+00  (  2.222E+00 6.44E+01 9.77E+01 G  
 
BI-212   N   3.4563E+01                                      6.98E+02             
                           727.17 3.456E+01  (P 2.364E+01 2.27E+01 7.55E+00 G  
                           785.42-5.081E+01 - P 3.324E+02 1.68E+02 1.28E+00 GA 
 
BI-214   N   3.9094E+02                                      5.84E+05             
                           609.31 3.913E+02  (P 4.812E+00 1.40E+00 4.61E+01 G  
                          1120.29 3.899E+02  (P 1.720E+01 3.55E+00 1.51E+01 G  
                          1764.49 4.994E+02 + P 5.258E+00 2.95E+00 1.54E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:13:27 AMPage 14
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184977.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-210M  T  -2.1607E+00                                      1.10E+09             
                           265.83-2.161E+00 ?(  5.857E+00 8.20E+01 5.00E+01 G  
                           304.90 0.000E+00 &   2.756E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   2.5322E+01                                      2.10E+03             
                           911.07 2.506E+01  (  9.302E+00 2.22E+01 2.90E+01 G  
                           968.97 9.828E+00 -   2.246E+01 6.91E+01 1.75E+01 G  
                           338.32 2.596E+01  (  1.562E+01 1.94E+01 1.20E+01 G  
                            93.35-1.855E+01 -   1.464E+02 2.39E+02 5.56E+00 XA 
 
TH-227   N  -1.6185E+01                                      7.95E+03             
                           256.24-1.618E+01 ?(  3.692E+01 9.50E+01 7.00E+00 G  
                           235.97 8.264E+00 +   4.253E+01 1.55E+02 1.23E+01 G  
                            50.14-3.632E+00 +   7.626E+01 6.32E+02 8.00E+00 G  
 
TH-229   N  -2.2092E+01                                      2.68E+06             
                           193.51-2.209E+01  (  5.825E+01 1.10E+02 4.40E+00 G  
                           210.85-3.027E+01 +   8.289E+01 1.14E+02 2.99E+00 G  
 
TH-234   N   1.8619E+02                                      1.63E+12             
                            92.59 1.862E+02  (  3.638E+01 6.67E+00 5.58E+00 G  
                            63.29 2.397E+02 +   7.589E+01 1.31E+01 3.81E+00 G  
 
PA-231   N  -3.7589E+01                                      1.20E+07             
                           302.65-3.759E+01 &(  2.688E+02 2.16E+02 2.88E+00 G  
                           300.07-4.367E+01 +   3.150E+02 2.18E+02 2.46E+00 G  
 
PA-233   C  -1.3828E-02                                      7.82E+08             
                           312.01-1.383E-02 %(P 2.178E+01 2.74E+04 3.60E+01 G  
                           300.18-1.733E+01 +   1.246E+02 2.17E+02 6.20E+00 G  
 
PA-234   N   1.7598E+00                                      1.63E+12             
                           131.29-5.156E+00 &(  2.356E+01 1.38E+02 1.80E+01 G  
                           946.02-1.054E+01 +   2.209E+01 9.67E+01 1.34E+01 G  
                           569.47 0.000E+00 +   2.980E+01 1.00E+03 8.20E+00 G  
                           883.24 1.473E+01 ?(  4.068E+01 8.32E+01 9.60E+00 G  
                           880.53 2.348E+01 *   6.231E+01 8.00E+01 6.00E+00 GA 
 
PA-234M  N   5.9027E+02                                      1.63E+12             
                          1001.00 5.903E+02  (P 2.684E+02 2.52E+01 8.37E-01 G  
                           766.41 3.688E+02 -   1.676E+03 1.37E+02 2.94E-01 G  
 
AM-241   T   3.8792E+00                                      1.58E+05             
                            59.54 3.879E+00 &(  1.352E+01 1.05E+02 3.59E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:13:27 AMPage 15
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184977.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Np-237   F  -8.2821E+00                                      2.14E+06             
                            86.49-8.282E+00 &(P 6.508E+01 7.36E+01 1.31E+01 G  
 
Ir-192   F   1.2278E+00                                      7.40E+01             
                           316.49 7.169E-01 &(  6.449E+00 2.71E+02 8.70E+01 G  
                           468.06 2.087E+00 &(  9.527E+00 1.38E+02 5.18E+01 G  
                           308.44 0.000E+00 -   2.450E+01 1.00E+03 3.18E+01 G  
 
Cs-136   F   1.2771E+00                                      1.30E+01             
                           818.50 1.277E+00 &(  5.346E+00 1.26E+02 1.00E+02 G  
                          1048.07-1.457E+00 &   3.913E+00 8.08E+01 8.00E+01 G  
                           340.57-2.447E+00 +   1.059E+01 1.31E+02 4.69E+01 G  
 
Np-239   T  -4.4583E+00                                      2.36E+00             
                           103.70-4.229E+00 &   3.281E+01 2.35E+02 2.40E+01 X  
                           106.13-4.458E+00  (  3.438E+01 2.33E+02 2.27E+01 G  
                            99.50-6.794E+00 +   5.310E+01 2.37E+02 1.50E+01 X  
 
Nd-147      -8.9716E+00                                      1.11E+01             
                           531.00-8.972E+00 ?(  2.436E+01 8.20E+01 1.30E+01 G  
                            91.10-3.671E+00 +   2.914E+01 2.40E+02 2.83E+01 G  
 
TL-210   N   6.1609E-01                                      5.84E+05             
                           799.60 6.161E-01 ?(  5.539E+00 2.69E+02 9.90E+01 G  
                           296.00-1.343E+00 +   9.782E+00 2.20E+02 7.90E+01 G  
                          1313.00 1.992E+00     1.333E+01 3.22E+02 2.10E+01 GA 
 
Kr-85    I   2.2704E+02                                      3.92E+03             
                           513.98 2.270E+02 &(  6.926E+02 9.19E+01 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:13:27 AMPage 16
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184977.An1             
                                                                                 
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14      4590.       -15.    -0.008   632.26  -3.632E+00   
 AM-241      59.54      4623.        92.     0.051   105.36   3.879E+00   
 BA-133      80.99     27142.       -96.    -0.053    35.49  -3.252E+00  P
 Np-237      86.49     27014.       -98.    -0.054    73.63  -8.282E+00  P
 EU-155      86.54     26916.       -95.    -0.053   243.33  -3.447E+00   
 Cd-109      88.04     26549.       -96.    -0.053   241.34  -2.774E+01   
 Nd-147      91.10     26453.       -96.    -0.053   240.24  -3.671E+00   
 Gd-153      97.50     26149.       -96.    -0.054   237.44  -3.407E+00   
 Np-239      99.50     26053.       -97.    -0.054   236.57  -6.794E+00   
 Gd-153     103.20     25956.       -97.    -0.054   235.39  -4.656E+00   
 Np-239     103.70     25860.       -97.    -0.054   234.84  -4.229E+00   
 EU-155     105.31     24854.        95.     0.053   233.76   4.704E+00  P
 Np-239     106.13     25550.       -97.    -0.054   233.41  -4.458E+00   
 EU-152     121.78      2683.        16.     0.009   449.14   5.985E-01   
 EU-154     123.10      2271.        22.     0.012   306.09   5.677E-01  P
 PA-234     131.29      7200.       -87.    -0.048   138.12  -5.156E+00   
 HF-181     133.02      7287.       -19.    -0.010   640.57  -4.657E-01   
 CE-141     145.44      7516.       -91.    -0.050   135.69  -2.084E+00   
 Ba-140     162.66      3192.       -22.    -0.012   372.22  -4.095E+00   
 CE-139     165.85      2862.        22.     0.012   349.87   3.181E-01   
 Cf-251     176.60      1639.        19.     0.011   399.29   1.365E+00   
 U-235      185.72      4399.       -83.    -0.046   113.76  -1.936E+00   
 TH-229     193.51      1752.       -75.    -0.042   109.88  -2.209E+01   
 U-235      205.33      1588.       -37.    -0.021   182.07  -9.980E+00  P
 TH-229     210.85      1460.       -66.    -0.037   114.02  -3.027E+01   
 Cf-251     227.00      1336.       -72.    -0.040   100.09  -1.646E+01   
 TH-227     235.97      5685.        69.     0.038   155.46   8.264E+00   
 EU-152     244.69      5523.        68.     0.038   154.69   1.361E+01   
 TH-227     256.24      1220.       -73.    -0.040    94.99  -1.618E+01   
 Cd-113m    263.70      1112.       -66.    -0.036    72.86  -1.742E+04   
 BI-210M    265.83      1496.       -67.    -0.037    81.95  -2.161E+00   
 Hg-203     279.20      1401.       -68.    -0.038    78.59  -1.385E+00   
 I-131      284.30       908.        55.     0.031   108.11   1.501E+01   
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:13:27 AMPage 17
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184977.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-231     300.07      9032.       -62.    -0.034   217.94  -4.367E+01   
 PA-233     300.18      8970.       -62.    -0.034   217.19  -1.733E+01   
 PA-231     302.65      8909.       -62.    -0.034   216.05  -3.759E+01   
 BA-133     302.85      8847.       -62.    -0.034   215.26  -5.910E+00   
 Ir-192     316.49      4382.        35.     0.019   271.17   7.169E-01   
 CR-51      320.08      1231.       -59.    -0.033   128.23  -1.088E+01  P
 Cf-249     333.44      3178.       -60.    -0.033   133.17  -7.253E+00   
 EU-152     344.29      3027.       -61.    -0.034   129.01  -4.375E+00   
 HF-181     345.83      2966.       -62.    -0.034    85.78  -7.831E+00  P
 BA-133     356.00      9098.        28.     0.016   482.13   8.835E-01   
 I-131      364.48       552.       -26.    -0.014   178.01  -6.335E-01   
 Cf-249     387.95      1407.       -18.    -0.010   293.28  -5.720E-01   
 SB-125     427.88       633.       -27.    -0.015   193.51  -2.009E+00   
 SB-125     463.37      1946.        45.     0.025   138.65   1.021E+01  P
 Ir-192     468.06      1926.        45.     0.025   137.53   2.087E+00   
 BE-7       477.60      1972.        12.     0.007   516.59   2.794E+00   
 RU-103     497.05       365.       -29.    -0.016   218.97  -7.837E-01  P
 RH-106     511.86       550.       181.     0.101    19.77   2.298E+01   
 Kr-85      513.98       601.        38.     0.021    91.86   2.270E+02   
 Nd-147     531.00       649.       -45.    -0.025    81.95  -8.972E+00   
 Ba-140     537.26       334.       -23.    -0.013    61.31  -2.464E+00  P
 CS-134     563.24       243.        37.     0.020    91.43   1.198E+01   
 CS-134     569.32       331.        12.     0.007   210.45   2.201E+00   
 BI-207     569.70       268.        37.     0.021    64.36   1.046E+00   
 RU-103     610.30      6948.       -44.    -0.024   269.63  -2.201E+01   
 RH-106     621.92       214.        13.     0.007   237.45   3.882E+00   
 SB-125     635.89       233.        14.     0.008   160.36   3.601E+00   
 I-131      636.97       312.       -23.    -0.013   109.10  -9.710E+00   
 AG-110M    657.76       398.       -41.    -0.023    71.37  -1.309E+00   
 CS-137     661.66       759.       -53.    -0.030    74.42  -1.919E+00   
 PM-144     696.54       433.        38.     0.021    78.36   1.237E+00   
 NB-94      702.63       394.        35.     0.020    81.47   1.155E+00   
 SB-124     722.79       513.       -40.    -0.022    80.74  -1.227E+01   
 ZR-95      724.20       518.       -45.    -0.025    73.38  -3.335E+00   
 ZR-95      756.73       195.        30.     0.016   105.19   1.850E+00  P
 AG-110M    763.94       912.        32.     0.018   136.42   4.848E+00   
 NB-95      765.79       943.        26.     0.014   169.57   8.859E-01   
 EU-152     778.92       240.       -21.    -0.012   163.65  -5.636E+00   
 CS-134     795.87      1097.       -16.    -0.009   295.50  -6.566E-01   
 CS-134     801.95      1014.        37.     0.021   121.43   1.529E+01   
 CO-58      810.78      1051.        21.     0.011   223.99   7.407E-01   
 MN-54      834.85       250.         6.     0.003   580.79   2.198E-01   
 NB-94      871.10       222.        30.     0.017    71.75   1.149E+00   
 EU-154     873.23       277.       -24.    -0.014   122.54  -7.523E+00  P
 PA-234     880.53       418.        37.     0.021    80.02   2.348E+01   
 PA-234     883.24       455.        37.     0.021    83.24   1.473E+01   
 AG-110M    937.49       609.        21.     0.012   164.14   2.500E+00  P
 PA-234     946.02       230.       -35.    -0.019    96.75  -1.054E+01   
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:13:27 AMPage 18
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184977.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152     964.11       417.         6.     0.003   511.56   1.588E+00   
 EU-154     996.33       460.       -16.    -0.009   197.22  -6.142E+00   
 EU-154    1004.77       379.        32.     0.018    88.96   7.415E+00   
 RH-106    1050.36       177.        34.     0.019    57.70   9.583E+01   
 BI-207    1063.66       139.        32.     0.018    86.08   1.887E+00  P
 FE-59     1099.25       112.        30.     0.017    82.10   2.414E+00   
 EU-152    1112.07      1644.       -26.    -0.014   224.25  -8.615E+00   
 CO-60     1173.24       118.        30.     0.017    82.97   1.455E+00  P
 Ta-182    1189.05       147.        17.     0.009   172.55   4.968E+00   
 Ta-182    1221.41       221.       -43.    -0.024    82.81  -7.827E+00   
 NA-22     1274.53       164.       -38.    -0.021    50.87  -1.922E+00   
 EU-154    1274.54       202.        -9.    -0.005   233.15  -1.264E+00   
 FE-59     1291.60       130.         8.     0.004   357.62   8.991E-01  P
 CO-60     1332.50       131.        -9.    -0.005   295.83  -4.821E-01  P
 AG-110M   1384.30        85.        57.     0.032    40.29   1.277E+01  P
 EU-152    1408.00       113.       186.     0.103    15.32   4.889E+01   
 SB-124    1690.98        38.        19.     0.011    83.48   2.566E+00  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    2.7938E+00    2.7938E+00    5.166E+02%                4.81E+01
 NA-22  #A   -1.9216E+00   -1.9216E+00    5.087E+01%                3.19E+00
 K-40   #     2.2263E+02    2.2263E+02    7.870E+00%                2.45E+01
 Sc-46  #A   -8.7953E-03   -8.7954E-03    1.364E+04%                4.06E+00
 CR-51  #A   -1.0881E+01   -1.0882E+01    1.282E+02%                3.04E+01
 MN-54  #A    2.1977E-01    2.1977E-01    5.808E+02%                2.80E+00
 FE-59  #A    2.4136E+00    2.4136E+00    8.210E+01%                4.18E+00
 Co-56  #     1.6129E+01    1.6129E+01    6.763E+00%                2.14E+00
 CO-57  #A    0.0000E+00    0.0000E+00    7.071E+02%                3.00E+00
 CO-58  #A    7.4065E-01    7.4066E-01    2.240E+02%                5.54E+00
 CO-60  #A    4.8616E-01    4.8616E-01    8.297E+01%                2.97E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.73E+01
 NB-94  #A    1.1519E+00    1.1519E+00    5.428E+01%                3.12E+00
 ZR-95  #A    1.8498E+00    1.8498E+00    1.052E+02%                4.23E+00
 NB-95  #A    8.8590E-01    8.8591E-01    1.696E+02%                5.01E+00
 RU-103 #A   -7.8368E-01   -7.8369E-01    2.190E+02%                2.51E+00
 RH-106 #A    1.6365E+01    1.6365E+01    5.770E+01%                2.09E+01
 AG-108M A    1.1339E+00    1.1339E+00    1.131E+02%                2.57E+00
 AG-110M#A    3.3117E+00    3.3117E+00    4.029E+01%                5.55E+00
 SN-113 #A   -1.1746E-02   -1.1746E-02    2.965E+04%                5.77E+00
 SB-124 #A    8.3965E-01    8.3966E-01    8.348E+01%                1.17E+01
 SB-125 #A    1.7156E+00    1.7156E+00    9.568E+01%                9.04E+00
 I-131  #A    4.6006E-01    4.6009E-01    1.041E+02%                2.73E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:13:27 AMPage 19
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184977.An1             
                                                                                 
 Gd-153 #A   -3.4070E+00   -3.4070E+00    2.374E+02%                2.67E+01
 Ga-68  #     8.0729E+01    8.1600E+01    4.781E+01%                8.08E+01
 Tc-99m #A    0.0000E+00    0.0000E+00    1.000E+03%                5.05E+00
 BA-133 #A    8.8354E-01    8.8354E-01    4.821E+02%                1.41E+01
 CS-134 #A    1.7860E+00    1.7860E+00    9.143E+01%                6.48E+00
 CS-137 #A   -1.9191E+00   -1.9191E+00    7.442E+01%                4.72E+00
 CE-139 #A    3.1809E-01    3.1809E-01    3.499E+02%                3.70E+00
 Ba-140 #A   -2.4640E+00   -2.4641E+00    6.131E+01%                9.47E+00
 La-140 #     2.7878E+00    2.7879E+00    5.154E+01%                2.61E+00
 CE-141 #A   -2.0843E+00   -2.0844E+00    1.357E+02%                9.35E+00
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.87E+01
 PM-144 #A    1.2365E+00    1.2365E+00    7.836E+01%                3.21E+00
 EU-152 #A    2.8264E+00    2.8264E+00    1.547E+02%                8.94E+00
 EU-154 #A    2.6649E+00    2.6649E+00    8.896E+01%                5.78E+00
 EU-155 #A    4.7042E+00    4.7042E+00    2.338E+02%                3.63E+01
 HF-181 #A    0.0000E+00    0.0000E+00    7.071E+02%                6.35E+00
 Ta-182 #A    1.4548E+00    1.4548E+00    1.725E+02%                2.52E+01
 Hg-203 #A   -1.3850E+00   -1.3850E+00    7.859E+01%                3.60E+00
 TL-208       8.1623E+00    8.1623E+00    1.601E+01%                2.55E+00
 PM-146       5.1707E+00    5.1707E+00    2.675E+01%                2.87E+00
 Y-88         2.4304E+00    2.4304E+00    4.334E+01%                2.01E+00
 Cd-113m#A   -1.7425E+04   -1.7425E+04    7.286E+01%                4.19E+04
 Cd-109 #A   -2.7736E+01   -2.7736E+01    2.413E+02%                2.21E+02
 Cf-251 #A    1.3650E+00    1.3650E+00    3.993E+02%                1.37E+01
 Cf-249 #A   -5.7195E-01   -5.7195E-01    2.933E+02%                5.59E+00
 Sn-126 #     3.1053E+01    3.1053E+01    6.287E+00%                5.69E+00
 PB-210       3.1454E+02    3.1454E+02    1.177E+01%                8.24E+01
 PB-212       2.1195E+01    2.1195E+01    7.141E+00%                4.21E+00
 PB-214       4.1648E+02    4.1648E+02    1.043E+00%                6.18E+00
 BI-207 #A    1.4100E+00    1.4100E+00    5.374E+01%                3.42E+00
 BI-212       3.4563E+01    3.4563E+01    2.270E+01%                2.36E+01
 U-235  #A    0.0000E+00    0.0000E+00    7.071E+02%                4.03E+01
 BI-214       3.9094E+02    3.9094E+02    1.396E+00%                4.81E+00
 BI-210M#A   -2.1607E+00   -2.1607E+00    8.195E+01%                5.86E+00
 AC-228       2.5322E+01    2.5322E+01    1.474E+01%                9.30E+00
 TH-227 #A   -1.6185E+01   -1.6185E+01    9.499E+01%                3.69E+01
 TH-229 #A   -2.2092E+01   -2.2092E+01    1.099E+02%                5.83E+01
 TH-234       1.8619E+02    1.8619E+02    6.673E+00%                3.64E+01
 PA-231 #A   -3.7589E+01   -3.7589E+01    2.161E+02%                2.69E+02
 PA-233 #A   -1.3828E-02   -1.3828E-02    2.737E+04%                2.18E+01
 PA-234 #A    1.7598E+00    1.7598E+00    8.063E+01%                2.36E+01
 PA-234M      5.9027E+02    5.9027E+02    2.521E+01%                2.68E+02
 AM-241 #A    3.8792E+00    3.8792E+00    1.054E+02%                1.35E+01
 Np-237 #A   -8.2821E+00   -8.2821E+00    7.363E+01%                6.51E+01
 Ir-192 #A    1.2278E+00    1.2278E+00    1.375E+02%                6.45E+00
 Cs-136 #A    1.2770E+00    1.2771E+00    1.258E+02%                5.35E+00
 Np-239 #A   -4.4573E+00   -4.4583E+00    2.334E+02%                3.44E+01
 Nd-147 #A   -8.9712E+00   -8.9716E+00    8.195E+01%                2.44E+01
 TL-210  A    6.1609E-01    6.1609E-01    2.691E+02%                5.54E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:13:27 AMPage 20
 TestAmerica Inc                 Spectrum name: 9_Gamma_20184977.An1             
                                                                                 
 Kr-85  #A    2.2704E+02    2.2704E+02    9.186E+01%                6.93E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.3 keV)     2.330E+03  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.3 keV) 2.3305515E+03  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 16_Gamma_20182973
-----------------------------------------------------------------------------                      
   Sample Description: 403043_Gamma_160-31847-A-239-B 
             Detector: Detector #16       
             Batch ID: 403043                 
    Work Order Number: Gamma   
           Lot Number: 160-31847-A-239-B
-----------------------------------------------------------------------------
        Decay to Time: 12/19/2018 06:49       Live Time: 1800   sec
     Acquisition Time: 12/19/2018 06:49:31    Real Time: 1803   sec
        Analysis Time: 12/19/2018 07:19       Dead Time: 0.17   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 16_Soil_TunaCan.Clb
  Efficiency Cal Desc: 16_TunaCan_90099_071012
  Efficiency Cal Date: 7/13/2012 09:47
      Energy Cal Date: 2/28/2012 09:35                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 16_2018-11-22_1623.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -5.821E+00          101.4     5.905E+00    5.912E+00    1.975E+01
NA-22     -4.924E-01           96.7     4.763E-01    4.770E-01    1.626E+00
K-40       7.524E+01           10.6     7.981E+00    8.861E+00    1.215E+01
Sc-46      5.030E-01          153.4     7.717E-01    7.721E-01    2.616E+00
CR-51      4.372E+00           61.2     2.675E+00    2.686E+00    7.324E+00
MN-54      1.273E-01          473.2     6.024E-01    6.024E-01    1.383E+00
FE-59      2.804E-01          308.5     8.650E-01    8.651E-01    1.995E+00
Co-56      1.178E+00           40.5     4.764E-01    4.802E-01    1.315E+00
CO-57     -7.320E-02          488.2     3.574E-01    3.574E-01    1.210E+00
CO-58     -1.902E-01          260.6     4.956E-01    4.957E-01    1.721E+00
CO-60     -2.036E-02         2374.9     4.836E-01    4.836E-01    1.124E+00
ZN-65      0.000E+00         1.#INF     1.055E-01    1.055E-01    5.978E+00
NB-94     -9.214E-01           94.3     8.689E-01    8.702E-01    2.582E+00
ZR-95     -1.575E-01           68.9     1.085E-01    1.088E-01    3.247E+00
NB-95      1.578E-01          371.1     5.856E-01    5.856E-01    2.021E+00
RU-103    -1.612E-01          363.3     5.855E-01    5.856E-01    1.414E+00
RH-106     2.342E+00          119.6     2.800E+00    2.803E+00    3.592E+01
AG-108M   -1.955E-02         2630.8     5.144E-01    5.144E-01    1.253E+00
AG-110M    4.100E-01           97.9     4.014E-01    4.020E-01    3.625E+00
SN-113     8.127E-01          110.5     8.984E-01    8.994E-01    3.006E+00
SB-124    -5.499E-03           35.4     1.944E-03    1.965E-03    3.876E+00
SB-125     2.996E+00           27.2     8.148E-01    8.290E-01    4.632E+00
I-131      4.432E-01          110.5     4.898E-01    4.904E-01    1.214E+00
Gd-153    -1.651E+00          169.8     2.804E+00    2.806E+00    9.309E+00
Ga-68      3.374E+01           46.7     1.577E+01    1.588E+01    3.299E+01
Tc-99m     0.000E+00         1.#INF     2.244E-01    2.244E-01    2.378E+00
BA-133     6.972E-01          183.8     1.282E+00    1.282E+00    4.291E+00
CS-134     2.367E+00           24.0     5.677E-01    5.807E-01    1.632E+00
CS-137    -5.657E-02         1076.5     6.089E-01    6.089E-01    2.115E+00
CE-139    -4.689E-01           98.6     4.623E-01    4.645E-01    1.679E+00
Ba-140    -1.078E+00           68.5     7.391E-01    7.411E-01    6.130E+00
La-140     5.055E-01          156.1     7.889E-01    7.894E-01    1.692E+00
CE-141    -9.939E-01          141.6     1.407E+00    1.408E+00    4.677E+00

                                 (Page 1 of 21)

Page 431 of 860



CE-144     0.000E+00         1.#INF     7.759E-01    7.759E-01    1.820E+01
PM-144    -8.142E-01           73.8     6.007E-01    6.022E-01    1.996E+00
EU-152     1.985E+00          123.7     2.454E+00    2.457E+00    4.188E+00
EU-154     9.467E-01           76.9     7.276E-01    7.293E-01    2.743E+00
EU-155    -1.425E+00          106.9     1.523E+00    1.525E+00    1.344E+01
HF-181     1.224E-01          138.4     1.693E-01    1.694E-01    2.489E+00
Ta-182     1.577E-01          103.4     1.631E-01    1.633E-01    8.984E+00
Hg-203    -6.187E-01           91.9     5.686E-01    5.697E-01    1.895E+00
TL-208     9.841E+00            8.9     8.709E-01    1.010E+00    1.396E+00
PM-146    -3.093E-01          255.3     7.896E-01    7.898E-01    1.898E+00
Y-88      -7.584E-02          138.9     1.053E-01    1.054E-01    1.578E+00
Cd-113m   -8.347E+03           87.0     7.262E+03    7.282E+03    2.417E+04
Cd-109     0.000E+00         1.#INF     2.407E+01    2.407E+01    7.989E+01
Cf-251    -1.233E+00          204.3     2.518E+00    2.520E+00    6.444E+00
Cf-249    -2.145E-01           87.1     1.869E-01    1.872E-01    2.646E+00
Sn-126     3.059E+00          213.1     6.518E+00    6.520E+00    2.178E+01
PB-210     2.468E+01           51.4     1.269E+01    1.277E+01    3.402E+01
PB-212     2.628E+01            4.9     1.276E+00    2.126E+00    2.603E+00
PB-214     2.548E+01            6.2     1.575E+00    2.058E+00    3.022E+00
BI-207    -1.766E-02          496.7     8.769E-02    8.770E-02    2.022E+00
BI-212     3.466E+01           17.9     6.210E+00    6.465E+00    1.140E+01
U-235      0.000E+00         1.#INF     2.068E+00    2.068E+00    1.902E+01
BI-214     2.507E+01            6.9     1.722E+00    2.159E+00    2.380E+00
BI-210M   -7.431E-02         1142.5     8.490E-01    8.490E-01    2.893E+00
AC-228     3.024E+01            7.4     2.239E+00    2.719E+00    1.933E+00
TH-227     4.637E+00          100.0     4.639E+00    4.647E+00    1.460E+01
TH-229     9.572E-01          463.9     4.440E+00    4.441E+00    2.527E+01
TH-234     1.995E+01           30.9     6.162E+00    6.262E+00    1.918E+01
PA-231    -1.596E+01          193.9     3.095E+01    3.096E+01    1.033E+02
PA-233     1.307E+00          186.0     2.431E+00    2.432E+00    8.116E+00
PA-234     1.331E+00          249.2     3.316E+00    3.317E+00    1.106E+01
PA-234M    8.117E+01           75.0     6.084E+01    6.098E+01    1.902E+02
AM-241    -1.802E+00           60.0     1.082E+00    1.086E+00    6.183E+00
Np-237     0.000E+00         1.#INF     7.383E+00    7.383E+00    2.450E+01
Ir-192     8.194E-01           94.6     7.751E-01    7.766E-01    3.319E+00
Cs-136     2.476E-01          179.3     4.440E-01    4.442E-01    1.831E+00
Np-239     2.086E+00          174.0     3.631E+00    3.633E+00    1.205E+01
Nd-147    -1.025E+00          395.2     4.050E+00    4.051E+00    9.819E+00
TL-210     0.000E+00         1.#INF     1.784E-01    1.784E-01    2.003E+00
Kr-85      0.000E+00         1.#INF     4.837E+01    4.838E+01    5.113E+02
-----------------------------------------------------------------------------
Total      4.212E+02

      Analyst: kody Saulters
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:42 AMPage  1
 TestAmerica Inc                 Spectrum name: 16_Gamma_20182973.An1            
                                                                                 
 Sample description                                             
      403043_Gamma_160-31847-A-239-B                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det16\16_Gamma_20182973.An1

 Acquisition information
        Start time:                 12/19/2018 6:49:31 AM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.17 %
        Detector ID:                   16

 Detector system                                                
      Ge16 SN/11012217                                                
                                                                      

 Calibration
        Filename:                   16_Soil_TunaCan.Clb
      16_TunaCan_90099_071012                                         
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 9:35:31 AM
             Zero offset:           0.050 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.285E-08 keV/channel^2

        Efficiency Calibration
             Created:               7/13/2012 9:47:24 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.01 %
             Log(Eff):              1.477416E-02 + (-5.514266E-01*Log(E) ) + 
                                    ( -1.443482E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.17 %
             Log(Eff):             -2.408438E+01 + ( 8.948554E+00*Log(E) ) + 
                                    ( -9.513599E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.06keV )
        Stop channel:            8000 (  1999.64keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          

                                 (Page 3 of 21)

Page 433 of 860



      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:42 AMPage  2
 TestAmerica Inc                 Spectrum name: 16_Gamma_20182973.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/19/2018 6:49:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       16_2018-11-22_1623.PBC
                                                 11/22/2018 4:23:39 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   30 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1710

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.57       44.  51.40   1.00  2.352E-02    46.54   4.250    PBC<MDA PB210 
    63.29       69.  45.49   1.55  3.561E-02    63.29   3.810    PBC<MDA TH234 
    64.28       19. 213.06   0.98  3.619E-02    64.28   9.700    PBC<MDA Sn126 
    74.78      295.  10.80   0.99  4.136E-02
    77.15      505.   6.71   0.99  4.229E-02
    87.27      173.  14.70   1.00  4.530E-02    86.49  13.100  1.622E+01 Np237 
                                                86.54  30.700  6.921E+00 EU155 
                                                86.94   9.040  2.345E+01 Sn126 
                                                87.57  37.500  5.636E+00 Sn126 
                                                88.04   3.790  5.563E+01 Cd109 
    89.96       98.  23.66   1.00  4.588E-02
    92.51       66.  41.79   1.00  4.638E-02    92.59   5.584    PBC<MDA TH234 
   106.13       41. 174.02   1.01  4.769E-02   106.13  22.700    PBC<MDA Np239 
   121.78        7. 453.32   1.03  4.731E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  9.150E-02 CO57  
   131.29       20. 249.20   1.04  4.639E-02   131.29  18.000    PBC<MDA PA234 
   162.66       27. 101.90   1.07  4.136E-02   162.66   6.220    PBC<MDA Ba140 
   185.72      121.  25.82   1.09  3.839E-02   185.72  54.000  3.252E+00 U235  
   210.85        7. 463.87   1.11  3.511E-02   210.85   2.990    PBC<MDA TH229 
   235.97       28. 187.38   1.13  3.242E-02   235.97  12.300    PBC<MDA TH227 
   238.53      658.   4.87   1.14  3.218E-02   238.63  43.300  2.623E+01 PB212 
   241.51      173.  12.44   1.14  3.190E-02   242.00   7.430  4.053E+01 PB214 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:42 AMPage  3
 TestAmerica Inc                 Spectrum name: 16_Gamma_20182973.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   244.69       26. 195.11   1.14  3.160E-02   244.69   7.580    PBC<MDA EU152 
   256.24       23. 100.03   1.15  3.058E-02   256.24   7.000    PBC<MDA TH227 
   277.67       56.  35.28   2.69  2.890E-02   277.28   6.310  1.697E+01 TL208 
   295.05      238.  10.17   1.43  2.765E-02   295.09  19.300  2.480E+01 PB214 
                                               296.00  79.000  6.073E+00 TL210 
   299.97       63.  28.56   0.64  2.732E-02   300.03   3.280  3.906E+01 PB212 
                                               300.07   2.460  5.208E+01 PA231 
                                               300.18   6.200  2.067E+01 PA233 
   308.44       22. 184.06   1.20  2.678E-02   308.44  31.750    PBC<MDA Ir192 
   312.01       23. 185.98   1.20  2.656E-02   312.01  36.000    PBC<MDA PA233 
   316.49       22. 187.93   1.21  2.629E-02   316.49  87.040    PBC<MDA Ir192 
   319.89       20.  61.20   2.09  2.608E-02   320.08   9.940    PBC<MDA CR51  
   328.76       19. 167.32   1.22  2.559E-02   328.76  20.300    PBC<MDA La140 
   333.44       19. 169.78   1.22  2.533E-02   333.44  15.510    PBC<MDA Cf249 
   338.10      198.  10.28   1.27  2.508E-02   338.32  12.010  3.654E+01 AC228 
   340.57       18. 179.28   1.23  2.494E-02   340.57  46.900    PBC<MDA Cs136 
   344.29       18. 181.96   1.23  2.475E-02   344.29  26.500    PBC<MDA EU152 
   345.83       18. 187.55   1.23  2.467E-02   345.83  15.070    PBC<MDA HF181 
   351.71      426.   7.03   1.32  2.437E-02   351.93  37.600  2.583E+01 PB214 
   356.00       19. 183.85   1.24  2.416E-02   356.00  62.050    PBC<MDA BA133 
   364.48       15. 110.53   1.25  2.375E-02   364.48  81.700    PBC<MDA I131  
   389.79       21. 110.55   1.27  2.255E-02   391.69  64.000    PBC<MDA SN113 
   463.37       56.  27.20   1.34  1.996E-02   463.37  10.470  1.490E+01 SB125 
   468.06       17. 106.42   1.34  1.981E-02   468.06  51.750    PBC<MDA Ir192 
   487.02       14. 156.08   1.36  1.925E-02   487.02  45.500    PBC<MDA La140 
   511.86      117.  15.78   2.63  1.856E-02   511.86  20.000  1.751E+01 RH106 
   563.24       14.  90.56   1.43  1.730E-02   563.24   8.350    PBC<MDA CS134 
   569.32        6. 170.97   1.43  1.717E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  2.566E+00 PA234 
                                               569.70  97.740  2.153E-01 BI207 
   569.70        1. 987.42   1.43  1.716E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  5.263E-01 PA234 
                                               569.70  97.740  4.417E-02 BI207 
   582.93      253.   8.85   0.98  1.687E-02   583.02  84.500  9.841E+00 TL208 
   609.33      327.   6.87   1.21  1.633E-02   609.31  46.090  2.412E+01 BI214 
                                               610.30   5.750  1.936E+02 RU103 
   618.06       15. 196.79   1.47  1.616E-02   618.06  99.100    PBC<MDA PM144 
   635.89       13.  70.76   1.49  1.583E-02   635.89  11.310    PBC<MDA SB125 
   724.20       17.  83.65   1.57  1.437E-02   724.20  44.150    PBC<MDA ZR95  
   726.86       68.  17.92   1.60  1.433E-02   727.17   7.550  3.466E+01 BI212 
   765.79        4. 371.08   1.60  1.379E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294    PBC<MDA PA234M
   766.41       14.  82.44   1.60  1.378E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294    PBC<MDA PA234M
   778.92        3. 367.83   1.62  1.362E-02   778.92  12.940    PBC<MDA EU152 
   784.79       39.  30.12   3.88  1.353E-02   785.42   1.280  1.251E+02 BI212 
   795.87       49.  23.98   1.63  1.340E-02   795.87  85.530  2.367E+00 CS134 
   834.85        3. 473.15   1.66  1.293E-02   834.85  99.980    PBC<MDA MN54  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:42 AMPage  4
 TestAmerica Inc                 Spectrum name: 16_Gamma_20182973.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   846.23        2. 654.15   1.67  1.280E-02   846.77  99.935    PBC<MDA Co56  
   859.34       40.  31.93   1.69  1.264E-02   860.56  12.420  1.407E+01 TL208 
   889.28       11. 153.42   1.71  1.234E-02   889.28  99.984    PBC<MDA Sc46  
   898.04        5. 219.20   1.72  1.225E-02   898.04  93.700    PBC<MDA Y88   
   911.02      184.   7.80   1.55  1.211E-02   911.07  29.000  2.907E+01 AC228 
   964.11       15. 123.65   1.77  1.161E-02   964.11  14.605    PBC<MDA EU152 
   969.02      117.  12.59   2.17  1.157E-02   968.97  17.460  3.218E+01 AC228 
   996.33       11.  76.85   1.80  1.133E-02   996.33  10.600    PBC<MDA EU154 
   999.76        8. 125.21   1.81  1.129E-02  1001.00   0.837    PBC<MDA PA234M
  1039.37        9. 106.38   1.84  1.099E-02  1037.84  14.130    PBC<MDA Co56  
  1050.36        6. 119.58   1.85  1.089E-02  1050.36   1.560    PBC<MDA RH106 
  1077.57       18.  46.75   1.87  1.068E-02  1077.40   3.300  3.374E+01 Ga68  
  1099.25        3. 308.52   1.89  1.052E-02  1099.25  56.500    PBC<MDA FE59  
  1120.21      111.   9.84   2.22  1.037E-02  1120.29  15.100  3.925E+01 BI214 
                                              1120.55  99.987  5.928E+00 Sc46  
                                              1121.30  34.900  1.699E+01 Ta182 
  1189.05        4. 246.86   1.96  9.916E-03  1189.05  16.200    PBC<MDA Ta182 
  1221.41        9. 112.49   1.99  9.717E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.28       27.  40.45   2.00  9.617E-03  1238.28  66.070  2.391E+00 Co56  
  1313.00        5. 198.49   2.07  9.199E-03  1313.00  21.000    PBC<MDA TL210 
  1384.30       11.  97.91   2.12  8.837E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00       20.  37.08   2.14  8.723E-03  1408.00  21.005  6.064E+00 EU152 
  1460.79      123.  10.61   2.07  8.482E-03  1460.83  10.670  7.524E+01 K40   
  1690.98        8.  35.36   2.37  7.585E-03  1690.98  47.790  1.226E+00 SB124 
  1764.13       57.  14.52   1.12  7.342E-03  1764.49  15.400  2.790E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.76    74.76       356.       300. 7.258E+03   10.61   0.985  -      sD
   308.24    77.13       316.       511. 1.208E+04    6.62   0.988  -       D
   358.69    89.85       218.       116. 2.538E+03   20.17   0.999  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

                                 (Page 6 of 21)

Page 436 of 860



      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:42 AMPage  5
 TestAmerica Inc                 Spectrum name: 16_Gamma_20182973.An1            
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.97    46.57       158.        44.     0.025    51.40   1.000s
 TH-227    200.26    50.14       497.       -28.    -0.016   113.45   0.963s
 AM-241    237.83    59.54       781.       -39.    -0.022    60.03   0.971s
 TH-234    252.84    63.29       288.        69.     0.039    45.49   1.551s
 Sn-126    256.79    64.28       839.        19.     0.011   213.06   0.976 
 BA-133    323.60    80.99      2209.       -47.    -0.026    67.27   0.991s
 Np-237    345.59    86.49      3067.         0.     0.000   187.22   0.996A
 EU-155    345.80    86.54      2901.       -42.    -0.023   183.99   0.996 
 Sn-126    347.39    86.94      2812.        23.     0.013   124.72   0.997D
 Sn-126    349.91    87.57      2587.        84.     0.047    32.51   0.997D
 Cd-109    351.79    88.04      2771.         0.     0.000   179.59   0.998A
 Nd-147    364.02    91.10      2545.       -42.    -0.023   171.71   1.001D
 TH-234    369.98    92.59       346.        66.     0.037    41.79   1.002D
 AC-228    373.02    93.35      2478.       -42.    -0.023   169.08   1.003s
 Gd-153    389.61    97.50      2519.       -42.    -0.023   169.83   1.007s
 Np-239    397.61    99.50      2561.       -42.    -0.023   170.91   1.008s
 Gd-153    412.40   103.20      2603.       -42.    -0.023   171.75   1.012s
 Np-239    414.40   103.70      2646.       -42.    -0.023   173.05   1.012s
 EU-155    420.85   105.31      2688.       -26.    -0.014   106.87   1.014 
 Np-239    424.11   106.13      2482.        41.     0.023   174.02   1.014 
 EU-152    486.69   121.78       453.         7.     0.004   453.32   1.029s
 CO-57     487.81   122.06       336.        -5.    -0.003   488.22   1.029s
 EU-154    491.96   123.10       393.        -4.    -0.002   717.37   1.030s
 PA-234    524.73   131.29      1232.        20.     0.011   249.20   1.038s
 HF-181    531.64   133.02      1252.         0.     0.000  1000.00   1.039s
 CE-144    533.70   133.54      1252.         0.     0.000  1000.00   1.040 
 HF-181    544.74   136.30      1252.         0.     0.000  1000.00   1.042s
 CO-57     545.43   136.47      1252.         0.     0.000  1000.00   1.042s
 Tc-99m    561.57   140.51      1252.         0.     0.000  1000.00   1.046s
 U-235     574.67   143.79      1252.         0.     0.000  1000.00   1.049s
 CE-141    581.29   145.44      1450.       -38.    -0.021   141.58   1.050 
 Ba-140    650.14   162.66       365.        27.     0.015   101.90   1.066 
 U-235     653.01   163.38       370.        -5.    -0.003   534.98   1.067 
 CE-139    662.90   165.85       439.       -28.    -0.016    98.60   1.069s
 Cf-251    705.88   176.60       264.       -15.    -0.008   204.29   1.079s
 U-235     742.34   185.72       246.       121.     0.067    25.82   1.087s
 U-235     820.76   205.33       269.       -34.    -0.019    80.44   1.105s
 TH-229    842.82   210.85       271.         7.     0.004   463.87   1.110 
 Cf-251    907.40   227.00       176.       -11.    -0.006   227.64   1.125s
 TH-227    943.27   235.97      1348.        28.     0.015   187.38   1.133s
 PB-212    953.91   238.63       180.       659.     0.366     4.85   1.136D
 PB-214    967.37   242.00       134.       159.     0.088    13.03   1.139D
 EU-152    978.14   244.69      1274.        26.     0.014   195.11   1.141s
 TH-227   1024.32   256.24       132.        23.     0.013   100.03   1.152s
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:42 AMPage  6
 TestAmerica Inc                 Spectrum name: 16_Gamma_20182973.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cd-113m  1054.15   263.70       262.       -27.    -0.015    86.99   1.158s
 TL-208   1109.99   277.67        79.        56.     0.031    35.28   2.686s
 Hg-203   1116.13   279.20       274.       -26.    -0.014    91.91   1.173s
 I-131    1136.52   284.30       156.       -26.    -0.014    97.73   1.177 
 PB-214   1179.49   295.05        84.       238.     0.132    10.17   1.426s
 TL-210   1183.31   296.00      1008.       -23.    -0.013   193.36   1.188s
 PB-212   1199.17   299.97        68.        63.     0.035    28.56   0.644s
 PA-231   1199.58   300.07       984.       -23.    -0.013   190.52   1.192s
 PA-233   1200.02   300.18       961.       -23.    -0.013   188.27   1.192s
 PA-231   1209.90   302.65       937.       -22.    -0.012   193.91   1.194s
 Ba-140   1218.69   304.85       915.         0.     0.000  1000.00   1.196 
 BI-210M  1218.88   304.90       915.         0.     0.000  1000.00   1.196 
 Ir-192   1233.05   308.44       842.        22.     0.012   184.06   1.199s
 PA-233   1247.34   312.01       864.        23.     0.013   185.98   1.202 
 Ir-192   1265.24   316.49       827.        22.     0.012   187.93   1.206s
 CR-51    1278.83   319.89        46.        20.     0.011    61.20   2.091s
 La-140   1314.31   328.76       516.        19.     0.011   167.32   1.217s
 Cf-249   1333.02   333.44       536.        19.     0.011   169.78   1.222s
 AC-228   1351.66   338.10        54.       198.     0.110    10.28   1.267s
 Cs-136   1361.54   340.57       489.        18.     0.010   179.28   1.228s
 EU-152   1376.40   344.29       507.        18.     0.010   181.96   1.231s
 HF-181   1382.56   345.83       567.        18.     0.010   187.55   1.233s
 PB-214   1406.08   351.71       102.       426.     0.237     7.03   1.325s
 BA-133   1423.24   356.00       589.        19.     0.010   183.85   1.242s
 I-131    1457.16   364.48        73.        15.     0.009   110.53   1.250s
 BA-133   1534.57   383.84       236.        -7.    -0.004   320.12   1.267s
 Cf-249   1551.01   387.95       217.       -25.    -0.014    87.12   1.271s
 SN-113   1565.96   391.69       262.        21.     0.012   110.55   1.274s
 SB-125   1710.67   427.88       113.       -18.    -0.010   131.60   1.307s
 PM-146   1814.67   453.88        82.        -7.    -0.004   255.25   1.330 
 SB-125   1852.61   463.37        88.        56.     0.031    27.20   1.338s
 Ir-192   1871.38   468.06       152.        17.     0.009   106.42   1.342s
 BE-7     1909.51   477.60       227.       -22.    -0.012   101.44   1.351s
 HF-181   1927.12   482.00       208.       -10.    -0.006   203.51   1.355s
 La-140   1947.21   487.02       221.        14.     0.008   156.08   1.359s
 RU-103   1987.33   497.05        78.        -5.    -0.003   363.32   1.368s
 RH-106   2046.57   511.86       112.       117.     0.065    15.78   2.631s
 Kr-85    2055.03   513.98       229.         0.     0.000  1000.00   1.383s
 Nd-147   2123.10   531.00        69.        -4.    -0.002   395.16   1.398s
 Ba-140   2148.14   537.26        95.       -22.    -0.012    91.72   1.404 
 CS-134   2252.03   563.24        35.        14.     0.008    90.56   1.427s
 CS-134   2276.36   569.32        58.         6.     0.004   170.97   1.432s
 PA-234   2276.96   569.47        81.       -13.    -0.007   100.62   1.432s
 BI-207   2277.89   569.70        86.         1.     0.001   987.42   1.432s
 TL-208   2330.79   582.93        50.       253.     0.140     8.85   0.984s
 SB-125   2401.07   600.50       545.        -3.    -0.002   992.27   1.460s
 SB-124   2409.99   602.73       559.       -18.    -0.010   191.41   1.462s
 BI-214   2436.39   609.33        40.       327.     0.182     6.87   1.206 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:42 AMPage  7
 TestAmerica Inc                 Spectrum name: 16_Gamma_20182973.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RU-103   2440.26   610.30       492.       -18.    -0.010   179.00   1.468s
 AG-108M  2456.19   614.28       474.       -14.    -0.008   217.68   1.472s
 PM-144   2471.31   618.06       400.        15.     0.008   196.79   1.475s
 SB-125   2542.62   635.89        34.        13.     0.007    70.76   1.491s
 I-131    2546.96   636.97        55.        -4.    -0.002   246.00   1.492s
 AG-110M  2630.10   657.76        91.        -7.    -0.004   196.40   1.510s
 PM-144   2785.22   696.54       115.       -21.    -0.012    73.77   1.544s
 NB-94    2809.57   702.63       190.       -24.    -0.013    94.30   1.549s
 SB-124   2890.19   722.79       167.       -20.    -0.011    95.81   1.567s
 AG-108M  2890.80   722.94       148.       -20.    -0.011    90.33   1.567s
 EU-154   2892.49   723.36       128.        -3.    -0.002   556.27   1.567s
 ZR-95    2895.84   724.20        95.        17.     0.010    83.65   1.568s
 BI-212   2906.51   726.86        18.        68.     0.038    17.92   1.597 
 PM-146   2941.93   735.72        33.        -2.    -0.001   731.57   1.578s
 PM-146   2987.69   747.16        61.       -13.    -0.007   133.43   1.588s
 ZR-95    3025.97   756.73        80.       -21.    -0.011   109.49   1.596 
 AG-110M  3054.82   763.94        92.       -22.    -0.012    66.62   1.602s
 NB-95    3062.21   765.79       103.         4.     0.002   371.08   1.604s
 PA-234M  3064.70   766.41        56.        14.     0.008    82.44   1.605 
 EU-152   3114.73   778.92        33.         3.     0.002   367.83   1.615s
 BI-212   3138.23   784.79        18.        39.     0.022    30.12   3.876s
 CS-134   3182.54   795.87        44.        49.     0.027    23.98   1.630 
 TL-210   3197.46   799.60        93.         0.     0.000  1000.00   1.633s
 CS-134   3206.86   801.95       103.       -11.    -0.006   135.82   1.635s
 CO-58    3242.16   810.78        66.        -4.    -0.002   260.58   1.643s
 La-140   3262.14   815.77        71.         0.     0.000  1000.00   1.647s
 MN-54    3338.46   834.85        40.         3.     0.002   473.15   1.663s
 Co-56    3386.15   846.77        35.         2.     0.001   654.15   1.674s
 TL-208   3441.33   860.56        25.        40.     0.022    31.93   1.685s
 NB-94    3483.47   871.10        36.        -3.    -0.001   486.57   1.695s
 EU-154   3492.00   873.23        54.        -7.    -0.004   153.20   1.696s
 PA-234   3521.21   880.53       107.       -19.    -0.010    81.37   1.703s
 PA-234   3532.05   883.24       125.       -19.    -0.010    87.57   1.705s
 AG-110M  3537.82   884.68       144.        -7.    -0.004   195.43   1.706s
 Sc-46    3556.21   889.28       141.        11.     0.006   153.42   1.710s
 Y-88     3591.26   898.04        26.         5.     0.003   219.20   1.718s
 AC-228   3643.20   911.02         4.       184.     0.102     7.80   1.546s
 AG-110M  3749.09   937.49        45.       -14.    -0.008   108.68   1.751s
 PA-234   3783.21   946.02        35.        -5.    -0.003   263.94   1.759s
 EU-152   3855.58   964.11       167.        15.     0.008   123.65   1.774 
 AC-228   3875.22   969.02        20.       117.     0.065    12.59   2.167s
 EU-154   3984.48   996.33        29.        11.     0.006    76.85   1.801s
 PA-234M  4003.15  1001.00        40.         8.     0.004   125.21   1.805s
 EU-154   4018.27  1004.77        65.        -7.    -0.004   167.21   1.808s
 Co-56    4150.56  1037.84        16.         9.     0.005   106.38   1.836s
 Cs-136   4191.49  1048.07        39.       -14.    -0.008    68.51   1.845s
 RH-106   4200.65  1050.36        22.         6.     0.003   119.58   1.847s
 BI-207   4253.86  1063.66        32.        -1.    -0.001   496.67   1.858 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:42 AMPage  8
 TestAmerica Inc                 Spectrum name: 16_Gamma_20182973.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ga-68    4308.84  1077.40        11.        18.     0.010    46.75   1.870s
 FE-59    4396.27  1099.25        16.         3.     0.002   308.52   1.888s
 EU-152   4447.58  1112.07       139.        -5.    -0.003   359.85   1.899s
 ZN-65    4461.46  1115.55       134.         0.     0.000  1000.00   1.901s
 BI-214   4480.14  1120.21         3.       111.     0.061     9.84   2.218 
 Sc-46    4481.49  1120.55       134.         0.     0.000  1000.00   1.906 
 Ta-182   4484.49  1121.30       143.       -11.    -0.006   150.37   1.906 
 CO-60    4692.30  1173.24        34.       -11.    -0.006   127.92   1.950s
 Ta-182   4755.57  1189.05        17.         4.     0.002   246.86   1.963 
 Ta-182   4885.06  1221.41        17.         9.     0.005   112.49   1.990 
 Co-56    4952.57  1238.28        18.        27.     0.015    40.45   2.004 
 NA-22    5097.62  1274.53        28.        -8.    -0.005    96.75   2.034s
 EU-154   5097.66  1274.54        37.         0.     0.000  1000.00   2.034s
 FE-59    5165.91  1291.60        28.        -7.    -0.004   174.19   2.048s
 TL-210   5251.57  1313.00        17.         5.     0.003   198.49   2.066s
 AG-110M  5536.89  1384.30        18.        11.     0.006    97.91   2.124 
 EU-152   5631.75  1408.00         6.        20.     0.011    37.08   2.143s
 K-40     5843.01  1460.79        13.       123.     0.068    10.61   2.069s
 SB-124   6764.37  1690.98         0.         8.     0.004    35.36   2.369s
 BI-214   7057.16  1764.13         5.        57.     0.032    14.52   1.124s
 Co-56    7086.08  1771.35        72.        -5.    -0.003   229.64   2.433 
 Y-88     7345.12  1836.06        14.        -5.    -0.003   170.59   2.483s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -5.8206E+00                                      5.31E+01             
                           477.60-5.821E+00 ?(  1.975E+01 1.01E+02 1.05E+01 G  
 
NA-22    C  -4.9235E-01                                      9.50E+02             
                          1274.53-4.924E-01 ?(  1.626E+00 9.67E+01 9.99E+01 G  
 
K-40     N   7.5236E+01                                      4.66E+11             
                          1460.83 7.524E+01  (P 1.215E+01 1.06E+01 1.07E+01 G  
 
Sc-46    F   5.0297E-01                                      8.38E+01             
                           889.28 5.030E-01 ?(  2.616E+00 1.53E+02 1.00E+02 G  
                          1120.55 0.000E+00 -   3.035E+00 1.00E+03 1.00E+02 G  
 
CR-51    F   4.3717E+00                                      2.77E+01             
                           320.08 4.372E+00  (P 7.324E+00 6.12E+01 9.94E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:42 AMPage  9
 TestAmerica Inc                 Spectrum name: 16_Gamma_20182973.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
MN-54    C   1.2731E-01                                      3.12E+02             
                           834.85 1.273E-01 ?(P 1.383E+00 4.73E+02 1.00E+02 G  
 
FE-59    F   2.8036E-01                                      4.45E+01             
                          1099.25 2.804E-01 ?(  1.995E+00 3.09E+02 5.65E+01 G  
                          1291.60-1.013E+00 +   3.799E+00 1.74E+02 4.32E+01 G  
 
Co-56    C   1.1776E+00                                      7.73E+01             
                           846.77 8.689E-02 ?(  1.315E+00 6.54E+02 9.99E+01 G  
                          1238.28 2.391E+00  (P 1.949E+00 4.05E+01 6.61E+01 G  
                          1037.84 3.221E+00 &(  7.640E+00 1.06E+02 1.41E+01 G  
                          1771.35-2.615E+00 +   2.076E+01 2.30E+02 1.55E+01  A 
 
CO-57    C  -7.3198E-02                                      2.72E+02             
                           122.06-7.320E-02 ?(  1.210E+00 4.88E+02 8.56E+01 G  
                           136.47 0.000E+00 &   1.906E+01 1.00E+03 1.07E+01 G  
 
CO-58    C  -1.9018E-01                                      7.09E+01             
                           810.78-1.902E-01 &(  1.721E+00 2.61E+02 9.95E+01 G  
 
CO-60    F  -2.0362E-02                                      1.93E+03             
                          1332.50-2.036E-02 %(  1.124E+00 2.37E+03 1.00E+02 G  
                          1173.24-6.107E-01 +   1.659E+00 1.28E+02 9.99E+01 G  
 
NB-94    I  -9.2141E-01                                      7.41E+06             
                           702.63-9.214E-01 ?(P 2.582E+00 9.43E+01 9.79E+01 G  
                           871.10-1.165E-01 + P 1.355E+00 4.87E+02 9.99E+01 G  
 
ZR-95    I  -1.5746E-01                                      6.40E+01             
                           756.73-1.508E+00 &(P 3.247E+00 1.09E+02 5.45E+01 G  
                           724.20 1.509E+00 ?(  4.220E+00 8.37E+01 4.42E+01 G  
 
NB-95    I   1.5781E-01                                      6.40E+01             
                           765.79 1.578E-01 ?(  2.021E+00 3.71E+02 9.98E+01 G  
 
RU-103   I  -1.6116E-01                                      3.93E+01             
                           497.05-1.612E-01 ?(  1.414E+00 3.63E+02 9.09E+01 G  
                           610.30-1.047E+01 +   6.283E+01 1.79E+02 5.75E+00 GA 
 
RH-106   I   2.3418E+00                                      3.74E+02             
                           621.92-3.029E-01 %(P 3.592E+01 2.58E+03 9.93E+00 G  
                          1050.36 1.918E+01 ?(P 7.963E+01 1.20E+02 1.56E+00 G  
                           511.86 1.751E+01 ?   7.787E+00 1.58E+01 2.00E+01 GA 
 
AG-108M  C  -1.9553E-02                                      1.53E+05             
                           433.94-1.955E-02 %(  1.253E+00 2.63E+03 9.05E+01 G  
                           722.94-8.345E-01 +   2.520E+00 9.03E+01 9.08E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:42 AMPage 10
 TestAmerica Inc                 Spectrum name: 16_Gamma_20182973.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           614.28-5.429E-01 +   3.969E+00 2.18E+02 8.98E+01 G  
 
AG-110M  F   4.0997E-01                                      2.50E+02             
                           884.68-4.045E-01 ?(P 3.625E+00 1.95E+02 7.27E+01 G  
                           657.76-2.662E-01 +   1.794E+00 1.96E+02 9.46E+01 G  
                           937.49-1.909E+00 +   4.632E+00 1.09E+02 3.44E+01 G  
                          1384.30 2.847E+00 ?(  5.819E+00 9.79E+01 2.43E+01 G  
                           763.94-3.894E+00 +   8.579E+00 6.66E+01 2.23E+01 G  
 
SN-113   F   8.1270E-01                                      1.15E+02             
                           391.69 8.127E-01 &(P 3.006E+00 1.11E+02 6.40E+01 G  
 
SB-124   F  -5.4992E-03                                      6.02E+01             
                           602.73-6.045E-01 ?(  3.876E+00 1.91E+02 9.83E+01 G  
                          1690.98 1.226E+00 ?(  1.130E+00 3.54E+01 4.78E+01 G  
                           722.79-7.011E+00 +   2.248E+01 9.58E+01 1.08E+01 G  
 
SB-125   I   2.9960E+00                                      1.01E+03             
                           427.88-1.575E+00  (P 4.632E+00 1.32E+02 2.96E+01 G  
                           600.50-6.281E-01 +   2.102E+01 9.92E+02 1.79E+01 G  
                           635.89 3.940E+00 ?(  9.275E+00 7.08E+01 1.13E+01 G  
                           463.37 1.490E+01  (P 1.234E+01 2.72E+01 1.05E+01 G  
 
I-131    I   4.4316E-01                                      8.02E+00             
                           364.48 4.432E-01 ?(P 1.214E+00 1.11E+02 8.17E+01 G  
                           284.30-8.143E+00 +   1.941E+01 9.77E+01 6.14E+00 G  
                           636.97-2.138E+00 &   1.833E+01 2.46E+02 7.17E+00 G  
 
Gd-153   F  -1.6513E+00                                      2.42E+02             
                            97.50-1.651E+00 &(  9.309E+00 1.70E+02 3.00E+01 G  
                           103.20-2.261E+00 +   1.289E+01 1.72E+02 2.18E+01 G  
 
Ga-68    C   3.3737E+01                                      4.71E-02             
                          1077.40 3.374E+01 ?(  3.299E+01 4.67E+01 3.30E+00 G  
 
BA-133   F   6.9723E-01                                      3.85E+03             
                           356.00 6.972E-01 ?(  4.291E+00 1.84E+02 6.20E+01 G  
                           302.85 1.704E-06 &   1.605E+01 2.80E+08 1.83E+01 G  
                           383.84-1.856E+00 +   2.017E+01 3.20E+02 8.94E+00 GA 
                            80.99-1.774E+00 + P 8.293E+00 6.73E+01 3.41E+01 GA 
 
CS-134   I   2.3670E+00                                      7.54E+02             
                           795.87 2.367E+00 ?(  1.632E+00 2.40E+01 8.55E+01 G  
                           604.71-2.302E-03 &   3.850E+00 4.95E+04 9.76E+01 G  
                           569.32 1.368E+00 &   8.070E+00 1.71E+02 1.54E+01 G  
                           801.95-5.198E+00 &   2.397E+01 1.36E+02 8.69E+00 G  
                           563.24 5.351E+00 + P 1.161E+01 9.06E+01 8.35E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:42 AMPage 11
 TestAmerica Inc                 Spectrum name: 16_Gamma_20182973.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-137   I  -5.6568E-02                                      1.10E+04             
                           661.66-5.657E-02 &(  2.115E+00 1.08E+03 8.52E+01 G  
 
CE-139   F  -4.6889E-01                                      1.38E+02             
                           165.85-4.689E-01 &(P 1.679E+00 9.86E+01 7.99E+01 G  
 
Ba-140   I  -1.0781E+00                                      1.28E+01             
                           537.26-2.840E+00 ?(  6.130E+00 9.17E+01 2.44E+01 G  
                           162.66 5.830E+00 ?(P 1.980E+01 1.02E+02 6.22E+00 G  
                           304.85 0.000E+00 &   6.888E+01 1.00E+03 4.29E+00 G  
 
La-140   I   5.0546E-01                                      1.28E+01             
                          1596.21-7.274E-04 %(P 1.692E+00 1.31E+05 9.54E+01 G  
                           487.02 8.670E-01 ?(  4.563E+00 1.56E+02 4.55E+01 G  
                           328.76 2.074E+00 ?(  1.162E+01 1.67E+02 2.03E+01 G  
                           815.77 0.000E+00 -   7.614E+00 1.00E+03 2.33E+01 G  
 
CE-141   I  -9.9394E-01                                      3.25E+01             
                           145.44-9.939E-01 ?(  4.677E+00 1.42E+02 4.82E+01 G  
 
PM-144   C  -8.1423E-01                                      3.63E+02             
                           696.54-8.142E-01 ?(  1.996E+00 7.38E+01 9.90E+01 G  
                           618.06 5.031E-01 &   3.327E+00 1.97E+02 9.91E+01 G  
 
EU-152   F   1.9850E+00                                      4.94E+03             
                           121.78 2.739E-01 ?(  4.188E+00 4.53E+02 2.86E+01 G  
                           344.29 1.495E+00 &(  9.114E+00 1.82E+02 2.65E+01 G  
                          1112.07-1.822E+00 +   2.248E+01 3.60E+02 1.36E+01 G  
                           778.92 1.051E+00 ?(  9.252E+00 3.68E+02 1.29E+01 G  
                           964.11 4.950E+00 ?(  2.061E+01 1.24E+02 1.46E+01 G  
                           244.69 6.033E+00 ?(  3.922E+01 1.95E+02 7.58E+00 G  
                          1408.00 6.064E+00 ?   4.282E+00 3.71E+01 2.10E+01 GA 
 
EU-154   I   9.4674E-01                                      3.14E+03             
                           123.10-1.114E-01 ?(P 2.743E+00 7.17E+02 4.08E+01 G  
                          1274.54 0.000E+00 +   5.190E+00 1.00E+03 3.52E+01 G  
                           723.36-5.522E-01 +   1.058E+01 5.56E+02 2.02E+01 G  
                           873.23-2.535E+00 +   1.338E+01 1.53E+02 1.23E+01 G  
                          1004.77-1.918E+00 +   1.104E+01 1.67E+02 1.80E+01 G  
                           996.33 5.019E+00 ?(  1.293E+01 7.69E+01 1.06E+01 G  
 
EU-155   I  -1.4247E+00                                      1.81E+03             
                           105.31-1.425E+00  (P 1.344E+01 1.07E+02 2.12E+01 G  
                            86.54-1.665E+00 +   1.017E+01 1.84E+02 3.07E+01 G  

                                 (Page 13 of 21)

Page 443 of 860



      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:42 AMPage 12
 TestAmerica Inc                 Spectrum name: 16_Gamma_20182973.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
HF-181   F   1.2236E-01                                      4.24E+01             
                           482.00-3.611E-01 ?(  2.489E+00 2.04E+02 8.05E+01 G  
                           133.02 0.000E+00 +   4.656E+00 1.00E+03 4.33E+01 G  
                           345.83 2.705E+00  (P 1.699E+01 1.88E+02 1.51E+01 G  
                           136.30 0.000E+00 &   3.478E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F   1.5775E-01                                      1.14E+02             
                          1121.30-1.764E+00  (  8.984E+00 1.50E+02 3.49E+01 G  
                          1221.41 1.906E+00  (  4.642E+00 1.12E+02 2.70E+01 G  
                          1189.05 1.383E+00  (  7.582E+00 2.47E+02 1.62E+01 G  
 
Hg-203   F  -6.1870E-01                                      4.66E+01             
                           279.20-6.187E-01 ?(  1.895E+00 9.19E+01 8.15E+01 G  
 
TL-208   N   9.8409E+00                                      6.98E+02             
                           583.02 9.841E+00  (P 1.396E+00 8.85E+00 8.45E+01 G  
                           277.28 1.697E+01 + P 1.347E+01 3.53E+01 6.31E+00 G  
                           860.56 1.407E+01 & P 9.240E+00 3.19E+01 1.24E+01 G  
 
PM-146   C  -3.0934E-01                                      2.02E+03             
                           453.88-3.093E-01 &(  1.898E+00 2.55E+02 6.50E+01 G  
                           747.16-1.474E+00 +   4.538E+00 1.33E+02 3.40E+01 G  
                           735.72-2.897E-01 +   5.100E+00 7.32E+02 2.25E+01 G  
 
Y-88     F  -7.5841E-02                                      1.07E+02             
                          1836.06-3.834E-01 ?(P 1.578E+00 1.71E+02 9.92E+01 G  
                           898.04 2.498E-01 &(P 1.278E+00 2.19E+02 9.37E+01 G  
 
Cd-113m     -8.3473E+03                                      5.33E+03             
                           263.70-8.347E+03  (  2.417E+04 8.70E+01 6.00E-03   K
 
Cf-251   T  -1.2326E+00                                      3.28E+05             
                           176.60-1.233E+00 ?(  6.444E+00 2.04E+02 1.70E+01 G  
                           227.00-2.911E+00 +   1.708E+01 2.28E+02 6.30E+00 GA 
 
Cf-249   T  -2.1451E-01                                      1.28E+05             
                           387.95-9.116E-01 &(  2.646E+00 8.71E+01 6.60E+01 G  
                           333.44 2.752E+00 *(  1.564E+01 1.70E+02 1.55E+01 G  
 
Sn-126       3.0594E+00                                      3.65E+07             
                            87.57 2.756E+00 }   7.823E+00 3.25E+01 3.75E+01 GA 
                            64.28 3.059E+00  (  2.178E+01 2.13E+02 9.70E+00 G  
                            86.94 3.059E+00 }   3.393E+01 1.25E+02 9.04E+00 GA 
 
PB-210   N   2.4684E+01                                      8.14E+03             
                            46.54 2.468E+01  (P 3.402E+01 5.14E+01 4.25E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:42 AMPage 13
 TestAmerica Inc                 Spectrum name: 16_Gamma_20182973.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   2.6281E+01                                      6.98E+02             
                           238.63 2.628E+01  (P 2.603E+00 4.85E+00 4.33E+01 G  
                           300.03 3.906E+01 +   2.550E+01 2.86E+01 3.28E+00 GA 
 
PB-214   N   2.5479E+01                                      5.84E+05             
                           351.93 2.583E+01 @(P 3.022E+00 7.03E+00 3.76E+01 G  
                           295.09 2.480E+01  (P 4.723E+00 1.02E+01 1.93E+01 G  
                           242.00 3.725E+01 +   1.332E+01 1.30E+01 7.43E+00 GA 
 
BI-207   C  -1.7656E-02                                      1.18E+04             
                          1063.66-9.877E-02 ?(P 2.022E+00 4.97E+02 7.45E+01 G  
                           569.70 4.417E-02 &(  1.521E+00 9.87E+02 9.77E+01 G  
 
BI-212   N   3.4660E+01                                      6.98E+02             
                           727.17 3.466E+01  (  1.140E+01 1.79E+01 7.55E+00 G  
                           785.42 1.251E+02 +   7.210E+01 3.01E+01 1.28E+00 GA 
 
BI-214   N   2.5067E+01                                      5.84E+05             
                           609.31 2.412E+01  (P 2.380E+00 6.87E+00 4.61E+01 G  
                          1120.29 3.925E+01 + P 3.990E+00 9.84E+00 1.51E+01 G  
                          1764.49 2.790E+01  (P 6.566E+00 1.45E+01 1.54E+01 G  
 
BI-210M  T  -7.4307E-02                                      1.10E+09             
                           265.83-7.431E-02 &(  2.893E+00 1.14E+03 5.00E+01 G  
                           304.90 0.000E+00 &   1.055E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   3.0239E+01                                      2.10E+03             
                           911.07 2.907E+01  (  1.933E+00 7.80E+00 2.90E+01 G  
                           968.97 3.218E+01  (  6.477E+00 1.26E+01 1.75E+01 G  
                           338.32 3.654E+01 +   6.820E+00 1.03E+01 1.20E+01 G  
                            93.35-8.981E+00 -   5.041E+01 1.69E+02 5.56E+00 XA 
 
TH-227   N   4.6370E+00                                      7.95E+03             
                           256.24 5.968E+00 ?(  1.460E+01 1.00E+02 7.00E+00 G  
                           235.97 3.880E+00 &(  2.421E+01 1.87E+02 1.23E+01 G  
                            50.14-7.402E+00 +   2.800E+01 1.13E+02 8.00E+00 G  
 
TH-229   N   9.5722E-01                                      2.68E+06             
                           193.51-7.899E-01 %(  2.527E+01 1.24E+03 4.40E+00 G  
                           210.85 3.528E+00 &(  4.206E+01 4.64E+02 2.99E+00 G  
 
TH-234   N   1.9954E+01                                      1.63E+12             
                            92.59 1.419E+01  (P 1.918E+01 4.18E+01 5.58E+00 G  
                            63.29 2.840E+01 *(P 3.347E+01 4.55E+01 3.81E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:42 AMPage 14
 TestAmerica Inc                 Spectrum name: 16_Gamma_20182973.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-231   N  -1.5960E+01                                      1.20E+07             
                           302.65-1.596E+01 ?(  1.033E+02 1.94E+02 2.88E+00 G  
                           300.07-1.937E+01 +   1.231E+02 1.91E+02 2.46E+00 G  
 
PA-233   C   1.3071E+00                                      7.82E+08             
                           312.01 1.307E+00 ?(  8.116E+00 1.86E+02 3.60E+01 G  
                           300.18-7.686E+00 +   4.828E+01 1.88E+02 6.20E+00 G  
 
PA-234   N   1.3306E+00                                      1.63E+12             
                           131.29 1.331E+00 ?(  1.106E+01 2.49E+02 1.80E+01 G  
                           946.02-1.760E+00 +   1.066E+01 2.64E+02 1.34E+01 G  
                           569.47-5.197E+00 +   1.764E+01 1.01E+02 8.20E+00 G  
                           883.24-8.750E+00 +   2.562E+01 8.76E+01 9.60E+00 G  
                           880.53-1.395E+01 +   3.788E+01 8.14E+01 6.00E+00 GA 
 
PA-234M  N   8.1169E+01                                      1.63E+12             
                          1001.00 4.430E+01 &(P 1.902E+02 1.25E+02 8.37E-01 G  
                           766.41 1.861E+02  (P 5.142E+02 8.24E+01 2.94E-01 G  
 
AM-241   T  -1.8024E+00                                      1.58E+05             
                            59.54-1.802E+00 &(P 6.183E+00 6.00E+01 3.59E+01 G  
 
Ir-192   F   8.1942E-01                                      7.40E+01             
                           316.49 5.288E-01 &(  3.319E+00 1.88E+02 8.70E+01 G  
                           468.06 9.115E-01 &(  3.258E+00 1.06E+02 5.18E+01 G  
                           308.44 1.466E+00 @(  9.010E+00 1.84E+02 3.18E+01 G  
 
Cs-136   F   2.4763E-01                                      1.30E+01             
                           818.50-2.822E-02 %(  1.831E+00 1.85E+03 1.00E+02 G  
                          1048.07-8.915E-01 +   2.026E+00 6.85E+01 8.00E+01 G  
                           340.57 8.358E-01 &(  5.022E+00 1.79E+02 4.69E+01 G  
 
Np-239   T   2.0865E+00                                      2.36E+00             
                           103.70-2.053E+00 +   1.179E+01 1.73E+02 2.40E+01 X  
                           106.13 2.086E+00 &(  1.205E+01 1.74E+02 2.27E+01 G  
                            99.50-3.295E+00 +   1.869E+01 1.71E+02 1.50E+01 X  
 
Nd-147      -1.0250E+00                                      1.11E+01             
                           531.00-1.025E+00 ?(  9.819E+00 3.95E+02 1.30E+01 G  
                            91.10-1.776E+00 +   1.012E+01 1.72E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.

                                 (Page 16 of 21)

Page 446 of 860



      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:42 AMPage 15
 TestAmerica Inc                 Spectrum name: 16_Gamma_20182973.An1            
                                                                                 
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       497.       -28.    -0.016   113.45  -7.402E+00   
 AM-241      59.54       781.       -39.    -0.022    60.03  -1.802E+00  P
 BA-133      80.99      2209.       -47.    -0.026    67.27  -1.774E+00  P
 EU-155      86.54      2901.       -42.    -0.023   183.99  -1.665E+00   
 Nd-147      91.10      2545.       -42.    -0.023   171.71  -1.776E+00   
 Gd-153      97.50      2519.       -42.    -0.023   169.83  -1.651E+00   
 Np-239      99.50      2561.       -42.    -0.023   170.91  -3.295E+00   
 Gd-153     103.20      2603.       -42.    -0.023   171.75  -2.261E+00   
 Np-239     103.70      2646.       -42.    -0.023   173.05  -2.053E+00   
 EU-155     105.31      2688.       -26.    -0.014   106.87  -1.425E+00  P
 Np-239     106.13      2482.        41.     0.023   174.02   2.086E+00   
 EU-152     121.78       453.         7.     0.004   453.32   2.739E-01   
 CO-57      122.06       336.        -5.    -0.003   488.22  -7.320E-02   
 EU-154     123.10       393.        -4.    -0.002   717.37  -1.114E-01  P
 PA-234     131.29      1232.        20.     0.011   249.20   1.331E+00   
 CE-141     145.44      1450.       -38.    -0.021   141.58  -9.939E-01   
 Ba-140     162.66       365.        27.     0.015   101.90   5.830E+00  P
 U-235      163.38       370.        -5.    -0.003   534.98  -1.368E+00  P
 CE-139     165.85       439.       -28.    -0.016    98.60  -4.689E-01  P
 Cf-251     176.60       264.       -15.    -0.008   204.29  -1.233E+00   
 U-235      185.72       246.       121.     0.067    25.82   3.252E+00   
 U-235      205.33       269.       -34.    -0.019    80.44  -1.068E+01  P
 TH-229     210.85       271.         7.     0.004   463.87   3.528E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:42 AMPage 16
 TestAmerica Inc                 Spectrum name: 16_Gamma_20182973.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cf-251     227.00       176.       -11.    -0.006   227.64  -2.911E+00   
 TH-227     235.97      1348.        28.     0.015   187.38   3.880E+00   
 EU-152     244.69      1274.        26.     0.014   195.11   6.033E+00   
 TH-227     256.24       132.        23.     0.013   100.03   5.968E+00   
 Cd-113m    263.70       262.       -27.    -0.015    86.99  -8.347E+03   
 Hg-203     279.20       274.       -26.    -0.014    91.91  -6.187E-01   
 I-131      284.30       156.       -26.    -0.014    97.73  -8.143E+00   
 TL-210     296.00      1008.       -23.    -0.013   193.36  -5.953E-01   
 PA-231     300.07       984.       -23.    -0.013   190.52  -1.937E+01   
 PA-233     300.18       961.       -23.    -0.013   188.27  -7.686E+00   
 PA-231     302.65       937.       -22.    -0.012   193.91  -1.596E+01   
 Ir-192     308.44       842.        22.     0.012   184.06   1.466E+00   
 PA-233     312.01       864.        23.     0.013   185.98   1.307E+00   
 Ir-192     316.49       827.        22.     0.012   187.93   5.288E-01   
 La-140     328.76       516.        19.     0.011   167.32   2.074E+00   
 Cf-249     333.44       536.        19.     0.011   169.78   2.752E+00   
 Cs-136     340.57       489.        18.     0.010   179.28   8.358E-01   
 EU-152     344.29       507.        18.     0.010   181.96   1.495E+00   
 HF-181     345.83       567.        18.     0.010   187.55   2.705E+00  P
 BA-133     356.00       589.        19.     0.010   183.85   6.972E-01   
 I-131      364.48        73.        15.     0.009   110.53   4.432E-01  P
 BA-133     383.84       236.        -7.    -0.004   320.12  -1.856E+00   
 Cf-249     387.95       217.       -25.    -0.014    87.12  -9.116E-01   
 SB-125     427.88       113.       -18.    -0.010   131.60  -1.575E+00  P
 PM-146     453.88        82.        -7.    -0.004   255.25  -3.093E-01   
 SB-125     463.37        88.        56.     0.031    27.20   1.490E+01  P
 Ir-192     468.06       152.        17.     0.009   106.42   9.115E-01   
 BE-7       477.60       227.       -22.    -0.012   101.44  -5.821E+00   
 HF-181     482.00       208.       -10.    -0.006   203.51  -3.611E-01   
 La-140     487.02       221.        14.     0.008   156.08   8.670E-01   
 RU-103     497.05        78.        -5.    -0.003   363.32  -1.612E-01   
 RH-106     511.86       112.       117.     0.065    15.78   1.751E+01   
 Nd-147     531.00        69.        -4.    -0.002   395.16  -1.025E+00   
 Ba-140     537.26        95.       -22.    -0.012    91.72  -2.840E+00   
 PA-234     569.47        81.       -13.    -0.007   100.62  -5.197E+00   
 BI-207     569.70        86.         1.     0.001   987.42   4.417E-02   
 SB-125     600.50       545.        -3.    -0.002   992.27  -6.281E-01   
 SB-124     602.73       559.       -18.    -0.010   191.41  -6.045E-01   
 RU-103     610.30       492.       -18.    -0.010   179.00  -1.047E+01   
 AG-108M    614.28       474.       -14.    -0.008   217.68  -5.429E-01   
 PM-144     618.06       400.        15.     0.008   196.79   5.031E-01   
 SB-125     635.89        34.        13.     0.007    70.76   3.940E+00   
 I-131      636.97        55.        -4.    -0.002   246.00  -2.138E+00   
 AG-110M    657.76        91.        -7.    -0.004   196.40  -2.662E-01   
 PM-144     696.54       115.       -21.    -0.012    73.77  -8.142E-01   
 NB-94      702.63       190.       -24.    -0.013    94.30  -9.214E-01  P
 SB-124     722.79       167.       -20.    -0.011    95.81  -7.011E+00   
 AG-108M    722.94       148.       -20.    -0.011    90.33  -8.345E-01   
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:42 AMPage 17
 TestAmerica Inc                 Spectrum name: 16_Gamma_20182973.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154     723.36       128.        -3.    -0.002   556.27  -5.522E-01   
 ZR-95      724.20        95.        17.     0.010    83.65   1.509E+00   
 PM-146     735.72        33.        -2.    -0.001   731.57  -2.897E-01   
 PM-146     747.16        61.       -13.    -0.007   133.43  -1.474E+00   
 ZR-95      756.73        80.       -21.    -0.011   109.49  -1.508E+00  P
 AG-110M    763.94        92.       -22.    -0.012    66.62  -3.894E+00   
 NB-95      765.79       103.         4.     0.002   371.08   1.578E-01   
 EU-152     778.92        33.         3.     0.002   367.83   1.051E+00   
 CO-58      810.78        66.        -4.    -0.002   260.58  -1.902E-01   
 MN-54      834.85        40.         3.     0.002   473.15   1.273E-01  P
 NB-94      871.10        36.        -3.    -0.001   486.57  -1.165E-01  P
 EU-154     873.23        54.        -7.    -0.004   153.20  -2.535E+00   
 PA-234     880.53       107.       -19.    -0.010    81.37  -1.395E+01   
 PA-234     883.24       125.       -19.    -0.010    87.57  -8.750E+00   
 AG-110M    884.68       144.        -7.    -0.004   195.43  -4.045E-01  P
 Sc-46      889.28       141.        11.     0.006   153.42   5.030E-01   
 Y-88       898.04        26.         5.     0.003   219.20   2.498E-01  P
 AG-110M    937.49        45.       -14.    -0.008   108.68  -1.909E+00   
 PA-234     946.02        35.        -5.    -0.003   263.94  -1.760E+00   
 EU-152     964.11       167.        15.     0.008   123.65   4.950E+00   
 EU-154     996.33        29.        11.     0.006    76.85   5.019E+00   
 EU-154    1004.77        65.        -7.    -0.004   167.21  -1.918E+00   
 Cs-136    1048.07        39.       -14.    -0.008    68.51  -8.915E-01   
 RH-106    1050.36        22.         6.     0.003   119.58   1.918E+01  P
 BI-207    1063.66        32.        -1.    -0.001   496.67  -9.877E-02  P
 FE-59     1099.25        16.         3.     0.002   308.52   2.804E-01   
 EU-152    1112.07       139.        -5.    -0.003   359.85  -1.822E+00   
 Ta-182    1121.30       143.       -11.    -0.006   150.37  -1.764E+00   
 CO-60     1173.24        34.       -11.    -0.006   127.92  -6.107E-01   
 Ta-182    1189.05        17.         4.     0.002   246.86   1.383E+00   
 Ta-182    1221.41        17.         9.     0.005   112.49   1.906E+00   
 NA-22     1274.53        28.        -8.    -0.005    96.75  -4.924E-01   
 FE-59     1291.60        28.        -7.    -0.004   174.19  -1.013E+00   
 TL-210    1313.00        17.         5.     0.003   198.49   1.438E+00   
 AG-110M   1384.30        18.        11.     0.006    97.91   2.847E+00   
 EU-152    1408.00         6.        20.     0.011    37.08   6.064E+00   
 SB-124    1690.98         0.         8.     0.004    35.36   1.226E+00   
 Y-88      1836.06        14.        -5.    -0.003   170.59  -3.834E-01  P
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:42 AMPage 18
 TestAmerica Inc                 Spectrum name: 16_Gamma_20182973.An1            
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -5.8206E+00   -5.8206E+00    1.014E+02%                1.97E+01
 NA-22  #A   -4.9235E-01   -4.9235E-01    9.675E+01%                1.63E+00
 K-40   #     7.5236E+01    7.5236E+01    1.061E+01%                1.21E+01
 Sc-46  #A    5.0297E-01    5.0297E-01    1.534E+02%                2.62E+00
 CR-51   A    4.3717E+00    4.3717E+00    6.120E+01%                7.32E+00
 MN-54  #A    1.2731E-01    1.2731E-01    4.732E+02%                1.38E+00
 FE-59  #A    2.8036E-01    2.8036E-01    3.085E+02%                2.00E+00
 Co-56   A    1.1776E+00    1.1776E+00    4.045E+01%                1.32E+00
 CO-57  #A   -7.3198E-02   -7.3198E-02    4.882E+02%                1.21E+00
 CO-58  #A   -1.9018E-01   -1.9018E-01    2.606E+02%                1.72E+00
 CO-60  #A   -2.0362E-02   -2.0362E-02    2.375E+03%                1.12E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.98E+00
 NB-94  #A   -9.2141E-01   -9.2141E-01    9.430E+01%                2.58E+00
 ZR-95  #A   -1.5746E-01   -1.5746E-01    6.889E+01%                3.25E+00
 NB-95  #A    1.5781E-01    1.5781E-01    3.711E+02%                2.02E+00
 RU-103 #A   -1.6115E-01   -1.6116E-01    3.633E+02%                1.41E+00
 RH-106 #A    2.3418E+00    2.3418E+00    1.196E+02%                3.59E+01
 AG-108M#A   -1.9553E-02   -1.9553E-02    2.631E+03%                1.25E+00
 AG-110M#A    4.0997E-01    4.0997E-01    9.791E+01%                3.62E+00
 SN-113 #A    8.1270E-01    8.1270E-01    1.105E+02%                3.01E+00
 SB-124 #A   -5.4992E-03   -5.4992E-03    3.536E+01%                3.88E+00
 SB-125 #A    2.9960E+00    2.9960E+00    2.720E+01%                4.63E+00
 I-131  #A    4.4315E-01    4.4316E-01    1.105E+02%                1.21E+00
 Gd-153 #A   -1.6513E+00   -1.6513E+00    1.698E+02%                9.31E+00
 Ga-68  #     3.3559E+01    3.3737E+01    4.675E+01%                3.30E+01
 Tc-99m #A    0.0000E+00    0.0000E+00    1.000E+03%                2.38E+00
 BA-133 #A    6.9723E-01    6.9723E-01    1.838E+02%                4.29E+00
 CS-134 #     2.3670E+00    2.3670E+00    2.398E+01%                1.63E+00
 CS-137 #A   -5.6568E-02   -5.6568E-02    1.076E+03%                2.11E+00
 CE-139 #A   -4.6889E-01   -4.6889E-01    9.860E+01%                1.68E+00
 Ba-140 #A   -1.0781E+00   -1.0781E+00    6.855E+01%                6.13E+00
 La-140 #A    5.0545E-01    5.0546E-01    1.561E+02%                1.69E+00
 CE-141 #A   -9.9393E-01   -9.9394E-01    1.416E+02%                4.68E+00
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.82E+01
 PM-144 #A   -8.1423E-01   -8.1423E-01    7.377E+01%                2.00E+00
 EU-152 #A    1.9850E+00    1.9850E+00    1.237E+02%                4.19E+00
 EU-154 #A    9.4674E-01    9.4674E-01    7.685E+01%                2.74E+00
 EU-155 #A   -1.4247E+00   -1.4247E+00    1.069E+02%                1.34E+01
 HF-181 #A    1.2236E-01    1.2236E-01    1.384E+02%                2.49E+00
 Ta-182 #A    1.5775E-01    1.5775E-01    1.034E+02%                8.98E+00
 Hg-203 #A   -6.1870E-01   -6.1870E-01    9.191E+01%                1.89E+00
 TL-208       9.8409E+00    9.8409E+00    8.850E+00%                1.40E+00
 PM-146 #A   -3.0934E-01   -3.0934E-01    2.553E+02%                1.90E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:42 AMPage 19
 TestAmerica Inc                 Spectrum name: 16_Gamma_20182973.An1            
                                                                                 
 Y-88   #A   -7.5841E-02   -7.5841E-02    1.389E+02%                1.58E+00
 Cd-113m#A   -8.3473E+03   -8.3473E+03    8.699E+01%                2.42E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                7.99E+01
 Cf-251 #A   -1.2326E+00   -1.2326E+00    2.043E+02%                6.44E+00
 Cf-249 #A   -2.1451E-01   -2.1451E-01    8.712E+01%                2.65E+00
 Sn-126  A    3.0594E+00    3.0594E+00    2.131E+02%                2.18E+01
 PB-210 #A    2.4684E+01    2.4684E+01    5.140E+01%                3.40E+01
 PB-212       2.6281E+01    2.6281E+01    4.854E+00%                2.60E+00
 PB-214       2.5479E+01    2.5479E+01    6.182E+00%                3.02E+00
 BI-207 #A   -1.7656E-02   -1.7656E-02    4.967E+02%                2.02E+00
 BI-212       3.4660E+01    3.4660E+01    1.792E+01%                1.14E+01
 U-235  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.90E+01
 BI-214       2.5067E+01    2.5067E+01    6.870E+00%                2.38E+00
 BI-210M#A   -7.4307E-02   -7.4307E-02    1.143E+03%                2.89E+00
 AC-228       3.0239E+01    3.0239E+01    7.404E+00%                1.93E+00
 TH-227 #A    4.6370E+00    4.6370E+00    1.000E+02%                1.46E+01
 TH-229 #A    9.5722E-01    9.5722E-01    4.639E+02%                2.53E+01
 TH-234 #     1.9954E+01    1.9954E+01    3.088E+01%                1.92E+01
 PA-231 #A   -1.5960E+01   -1.5960E+01    1.939E+02%                1.03E+02
 PA-233 #A    1.3071E+00    1.3071E+00    1.860E+02%                8.12E+00
 PA-234 #A    1.3306E+00    1.3306E+00    2.492E+02%                1.11E+01
 PA-234M A    8.1169E+01    8.1169E+01    7.496E+01%                1.90E+02
 AM-241 #A   -1.8024E+00   -1.8024E+00    6.003E+01%                6.18E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.45E+01
 Ir-192 #A    8.1941E-01    8.1942E-01    9.459E+01%                3.32E+00
 Cs-136 #A    2.4762E-01    2.4763E-01    1.793E+02%                1.83E+00
 Np-239 #A    2.0863E+00    2.0865E+00    1.740E+02%                1.21E+01
 Nd-147 #A   -1.0250E+00   -1.0250E+00    3.952E+02%                9.82E+00
 TL-210 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.00E+00
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.11E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.6 keV)     3.094E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.6 keV) 3.0954889E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 19_Gamma_20182652
-----------------------------------------------------------------------------                      
   Sample Description: 403043_Gamma_160-31847-A-240-B 
             Detector: Detector #19       
             Batch ID: 403043                 
    Work Order Number: Gamma   
           Lot Number: 160-31847-A-240-B
-----------------------------------------------------------------------------
        Decay to Time: 12/19/2018 06:48       Live Time: 1800   sec
     Acquisition Time: 12/19/2018 06:49:10    Real Time: 1802   sec
        Analysis Time: 12/19/2018 07:19       Dead Time: 0.09   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 19_Soil_TunaCan.Clb
  Efficiency Cal Desc: 19_TunaCan_108513
  Efficiency Cal Date: 4/16/2018 12:11
      Energy Cal Date: 4/16/2018 11:22                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 19_2018-11-22_1610.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       5.427E+00          105.6     5.730E+00    5.739E+00    1.931E+01
NA-22      5.518E-01           62.6     3.455E-01    3.469E-01    1.118E+00
K-40       1.178E+02            9.8     1.158E+01    1.341E+01    1.525E+01
Sc-46      3.515E-01          101.4     3.564E-01    3.570E-01    1.743E+00
CR-51      4.902E+00          207.6     1.018E+01    1.018E+01    3.410E+01
MN-54      2.188E-02         3119.0     6.825E-01    6.825E-01    1.669E+00
FE-59     -1.966E+00           89.5     1.760E+00    1.764E+00    3.811E+00
Co-56      3.225E-01           79.8     2.574E-01    2.581E-01    2.018E+00
CO-57     -2.298E-01          236.7     5.439E-01    5.441E-01    1.831E+00
CO-58      2.970E-01          204.9     6.086E-01    6.089E-01    2.118E+00
CO-60     -5.274E-01          182.5     9.625E-01    9.630E-01    1.628E+00
ZN-65     -7.757E-02         2000.9     1.552E+00    1.552E+00    7.107E+00
NB-94      5.865E-02          296.3     1.738E-01    1.738E-01    1.693E+00
ZR-95      2.592E+00           32.9     8.520E-01    8.651E-01    1.787E+00
NB-95      0.000E+00         1.#INF     3.003E-01    3.003E-01    2.408E+00
RU-103     1.013E-01          659.6     6.684E-01    6.684E-01    1.645E+00
RH-106     4.849E+00           91.1     4.418E+00    4.427E+00    1.497E+01
AG-108M   -8.408E-01           88.8     7.468E-01    7.484E-01    1.851E+00
AG-110M    6.305E-01           89.4     5.636E-01    5.648E-01    3.072E+00
SN-113     8.407E-01          115.6     9.719E-01    9.731E-01    3.269E+00
SB-124     5.392E-01          233.4     1.259E+00    1.259E+00    4.243E+00
SB-125     4.904E+00           28.7     1.407E+00    1.434E+00    4.620E+00
I-131     -2.867E-01           88.8     2.545E-01    2.550E-01    1.658E+00
Gd-153     2.077E-07   1516815082.7     3.151E+00    3.151E+00    1.053E+01
Ga-68     -2.598E+00          857.3     2.227E+01    2.228E+01    5.393E+01
Tc-99m     3.349E-01          282.0     9.445E-01    9.447E-01    3.154E+00
BA-133    -4.647E-01          335.1     1.557E+00    1.557E+00    5.243E+00
CS-134     1.001E+00           79.5     7.957E-01    7.978E-01    2.518E+00
CS-137    -7.156E-01          125.3     8.965E-01    8.975E-01    3.036E+00
CE-139     1.291E-01          473.8     6.116E-01    6.116E-01    2.069E+00
Ba-140    -3.512E+00           75.4     2.650E+00    2.658E+00    7.616E+00
La-140    -5.716E-01          163.2     9.327E-01    9.333E-01    2.359E+00
CE-141     1.118E+00          156.7     1.751E+00    1.753E+00    5.830E+00
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CE-144    -4.489E+00          151.6     6.805E+00    6.810E+00    2.267E+01
PM-144     2.706E-01          189.9     5.140E-01    5.142E-01    1.663E+00
EU-152     7.485E-01           92.6     6.932E-01    6.946E-01    5.278E+00
EU-154    -2.681E-01           84.5     2.266E-01    2.271E-01    3.899E+00
EU-155     2.146E+00          121.2     2.601E+00    2.604E+00    8.672E+00
HF-181     6.584E-01          121.2     7.981E-01    7.990E-01    2.696E+00
Ta-182    -2.704E+00          108.0     2.921E+00    2.926E+00    9.876E+00
Hg-203    -7.348E-01           92.7     6.813E-01    6.827E-01    2.515E+00
TL-208     1.100E+01           10.2     1.123E+00    1.290E+00    1.756E+00
PM-146     8.931E-01           84.6     7.553E-01    7.571E-01    1.721E+00
Y-88      -2.177E-02         4579.3     9.970E-01    9.970E-01    8.367E-01
Cd-113m   -2.345E+03          303.1     7.106E+03    7.108E+03    2.431E+04
Cd-109     0.000E+00         1.#INF     2.767E+01    2.767E+01    9.198E+01
Cf-251     2.946E+00          100.0     2.945E+00    2.950E+00    7.496E+00
Cf-249    -1.292E-01          822.8     1.063E+00    1.063E+00    3.632E+00
Sn-126     5.380E+00          139.7     7.518E+00    7.525E+00    2.508E+01
PB-210     4.785E+01           37.6     1.799E+01    1.829E+01    4.637E+01
PB-212     2.732E+01            5.3     1.454E+00    2.168E+00    2.813E+00
PB-214     2.629E+01            6.4     1.670E+00    2.254E+00    3.728E+00
BI-207    -1.769E+00           57.1     1.011E+00    1.016E+00    3.303E+00
BI-212     4.970E+01           13.8     6.863E+00    7.442E+00    8.824E+00
U-235      1.402E+00           73.6     1.033E+00    1.036E+00    2.673E+01
BI-214     2.089E+01            8.9     1.864E+00    2.220E+00    2.947E+00
BI-210M    0.000E+00         1.#INF     6.240E-01    6.240E-01    2.990E+00
AC-228     3.199E+01            6.7     2.152E+00    2.832E+00    1.636E+00
TH-227     1.688E+00          164.1     2.770E+00    2.772E+00    1.872E+01
TH-229    -3.317E+00          357.5     1.186E+01    1.186E+01    3.061E+01
TH-234     1.806E+01           37.1     6.708E+00    6.800E+00    2.502E+01
PA-231     0.000E+00         1.#INF     1.119E+01    1.119E+01    1.180E+02
PA-233     0.000E+00         1.#INF     2.943E-01    2.944E-01    9.674E+00
PA-234    -9.910E-02          100.8     9.989E-02    1.001E-01    1.430E+01
PA-234M    6.491E+01           78.4     5.089E+01    5.102E+01    3.279E+02
AM-241     1.686E+00          117.1     1.974E+00    1.977E+00    6.580E+00
Np-237     0.000E+00         1.#INF     5.993E+00    5.993E+00    1.995E+01
Ir-192     0.000E+00         1.#INF     2.280E-01    2.280E-01    4.047E+00
Cs-136    -7.337E-01           97.6     7.164E-01    7.179E-01    2.419E+00
Np-239    -2.797E-01          889.8     2.488E+00    2.488E+00    8.380E+00
Nd-147    -7.725E-01          659.9     5.097E+00    5.097E+00    1.248E+01
TL-210     1.386E-01          511.1     7.082E-01    7.082E-01    2.475E+00
Kr-85     -1.575E+02          119.6     1.883E+02    1.886E+02    6.333E+02
-----------------------------------------------------------------------------
Total      4.627E+02

      Analyst: kody Saulters
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:19 AMPage  1
 TestAmerica Inc                 Spectrum name: 19_Gamma_20182652.An1            
                                                                                 
 Sample description                                             
      403043_Gamma_160-31847-A-240-B                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det19\19_Gamma_20182652.An1

 Acquisition information
        Start time:                 12/19/2018 6:49:10 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.09 %
        Detector ID:                   19

 Detector system                                                
      Ge19 SN/11146715                                                
                                                                      

 Calibration
        Filename:                   19_Soil_TunaCan.Clb
      19_TunaCan_108513                                               
                                                                      

        Energy Calibration                                      
             Created:               4/16/2018 11:22:57 AM
             Zero offset:           0.177 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.735E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/16/2018 12:11:21 PM
             Type:                  Polynomial
             Uncertainty:           0.841 %
             Coefficients:         -0.371612  -4.869309   0.466742
                                   -0.049787   0.002234  -0.000039

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.71keV )
        Stop channel:            8000 (  1999.42keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:19 AMPage  2
 TestAmerica Inc                 Spectrum name: 19_Gamma_20182652.An1            
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/19/2018 6:48:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       19_2018-11-22_1610.PBC
                                                 11/22/2018 4:10:39 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   33 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1927

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.69       63.  37.61   1.24  1.709E-02    46.54   4.250  4.785E+01 PB210 
    59.54       28. 117.08   0.95  2.613E-02    59.54  35.900    PBC<MDA AM241 
    63.44       55.  37.14   0.95  2.764E-02    63.29   3.810    PBC<MDA TH234 
    64.43       26. 139.73   0.95  2.799E-02    64.28   9.700    PBC<MDA Sn126 
    74.88      249.  11.37   0.96  3.096E-02
    77.33      380.   7.77   0.96  3.149E-02
    86.93       10. 228.77   0.97  3.306E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  5.588E-01 EU155 
                                                86.94   9.040  1.895E+00 Sn126 
    87.50       71.  28.65   0.97  3.314E-02    87.57  37.500    PBC<MDA Sn126 
    93.07      171.  17.87   1.04  3.370E-02    92.59   5.584  4.294E+01 TH234 
                                                93.35   5.561  5.066E+01 AC228 
    99.50       18. 194.91   0.98  3.411E-02    99.50  15.000    PBC<MDA Np239 
   106.01       28. 121.17   0.99  3.429E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  2.004E+00 Np239 
   140.00       17. 282.04   1.02  3.280E-02   140.51  89.300    PBC<MDA Tc99m 
   144.26       31. 156.71   1.02  3.240E-02   143.79  10.960    PBC<MDA U235  
                                               145.44  48.200  1.118E+00 CE141 
   163.38       21. 134.16   1.04  3.076E-02   163.38   5.080    PBC<MDA U235  
   165.85        6. 473.85   1.04  3.053E-02   165.85  79.900    PBC<MDA CE139 
   176.60       27.  99.97   1.05  2.950E-02   176.60  17.000    PBC<MDA Cf251 
   186.24      137.  18.06   1.01  2.859E-02   185.72  54.000  4.921E+00 U235  
   193.43       28.  34.26   0.36  2.792E-02   193.51   4.400  1.266E+01 TH229 
   205.33       25.  98.42   1.08  2.685E-02   205.33   5.010    PBC<MDA U235  
   235.97       23. 200.73   1.10  2.434E-02   235.97  12.300    PBC<MDA TH227 
   238.53      519.   5.86   1.21  2.414E-02   238.63  43.300  2.758E+01 PB212 
   241.92      107.  16.30   1.11  2.388E-02   242.00   7.430  3.353E+01 PB214 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:19 AMPage  3
 TestAmerica Inc                 Spectrum name: 19_Gamma_20182652.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   244.69       20. 214.88   1.11  2.369E-02   244.69   7.580    PBC<MDA EU152 
   277.40       74.  28.91   1.34  2.153E-02   277.28   6.310  3.022E+01 TL208 
   295.06      195.   9.52   0.98  2.050E-02   295.09  19.300  2.734E+01 PB214 
                                               296.00  79.000  6.695E+00 TL210 
   300.20       57.  22.24   0.56  2.023E-02   300.03   3.280  4.778E+01 PB212 
                                               300.07   2.460  6.371E+01 PA231 
                                               300.18   6.200  2.529E+01 PA233 
   320.08       17. 207.64   1.18  1.922E-02   320.08   9.940    PBC<MDA CR51  
   338.15      130.  13.80   1.25  1.840E-02   338.32  12.010  3.269E+01 AC228 
   351.75      311.   8.41   1.01  1.783E-02   351.93  37.600  2.576E+01 PB214 
   391.69       16. 115.61   1.24  1.637E-02   391.69  64.000    PBC<MDA SN113 
   427.88       12. 125.46   1.27  1.527E-02   427.88  29.600    PBC<MDA SB125 
   453.88       12.  97.17   1.29  1.458E-02   453.88  65.000    PBC<MDA PM146 
   463.37       52.  28.68   1.30  1.434E-02   463.37  10.470  1.908E+01 SB125 
   477.60       14. 105.59   1.31  1.401E-02   477.60  10.520    PBC<MDA BE7   
   482.00       13. 121.21   1.31  1.391E-02   482.00  80.500    PBC<MDA HF181 
   497.05        2. 659.61   1.33  1.358E-02   497.05  90.900    PBC<MDA RU103 
   511.86       96.  15.31   2.59  1.328E-02   511.86  20.000  2.008E+01 RH106 
   563.24       10. 142.68   1.38  1.234E-02   563.24   8.350    PBC<MDA CS134 
   569.32        6. 159.21   1.38  1.224E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  3.506E+00 PA234 
                                               569.70  97.740  2.942E-01 BI207 
   583.03      201.  10.20   1.32  1.202E-02   583.02  84.500  1.100E+01 TL208 
   600.50       12. 213.30   1.41  1.176E-02   600.50  17.860    PBC<MDA SB125 
   602.73       11. 233.42   1.41  1.172E-02   602.73  98.260    PBC<MDA SB124 
   604.57       12. 220.45   1.41  1.170E-02   604.71  97.620    PBC<MDA CS134 
   609.09      202.   8.92   1.37  1.163E-02   609.31  46.090  2.089E+01 BI214 
                                               610.30   5.750  1.676E+02 RU103 
   618.06        6. 254.96   1.42  1.151E-02   618.06  99.100    PBC<MDA PM144 
   621.92       10.  91.11   1.43  1.145E-02   621.92   9.930    PBC<MDA RH106 
   635.89        8. 106.07   1.44  1.126E-02   635.89  11.310    PBC<MDA SB125 
   636.97        7. 101.71   1.44  1.125E-02   636.97   7.170    PBC<MDA I131  
   696.54        5. 281.58   1.49  1.052E-02   696.54  99.000    PBC<MDA PM144 
   727.17       69.  13.81   0.76  1.019E-02   727.17   7.550  4.970E+01 BI212 
   747.16        8. 138.45   1.53  9.989E-03   747.16  34.000    PBC<MDA PM146 
   756.73       25.  32.86   1.53  9.896E-03   756.73  54.460  2.592E+00 ZR95  
   766.41       14.  78.40   1.54  9.803E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294    PBC<MDA PA234M
   795.73       13.  82.68   1.56  9.534E-03   795.87  85.530    PBC<MDA CS134 
   799.60        2. 511.10   1.57  9.501E-03   799.60  98.960    PBC<MDA TL210 
   810.78        5. 204.94   1.58  9.404E-03   810.78  99.460    PBC<MDA CO58  
   815.77        2. 377.69   1.58  9.362E-03   815.77  23.280    PBC<MDA La140 
   859.87       51.  14.00   1.50  9.000E-03   860.56  12.420  2.535E+01 TL208 
   871.10        3. 296.27   1.62  8.920E-03   871.10  99.890    PBC<MDA NB94  
   873.23        6. 141.42   1.62  8.903E-03   873.23  12.270    PBC<MDA EU154 
   889.28        8. 101.39   1.63  8.785E-03   889.28  99.984    PBC<MDA Sc46  
   910.96      141.   8.42   1.42  8.630E-03   911.07  29.000  3.130E+01 AC228 
   946.02        7. 127.38   1.68  8.392E-03   946.02  13.400    PBC<MDA PA234 
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 TestAmerica Inc                 Spectrum name: 19_Gamma_20182652.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   964.11        6. 235.78   1.69  8.274E-03   964.11  14.605    PBC<MDA EU152 
   968.93       85.  12.08   1.33  8.244E-03   968.97  17.460  3.265E+01 AC228 
  1001.00       -1. 886.82   1.72  8.047E-03  1001.00   0.837    PBC<MDA PA234M
  1048.07        1. 781.02   1.75  7.775E-03  1048.07  80.000    PBC<MDA Cs136 
  1112.07        3. 510.51   1.80  7.435E-03  1112.07  13.644    PBC<MDA EU152 
  1119.96       58.  15.01   1.28  7.394E-03  1120.29  15.100  2.889E+01 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.55        3. 510.51   1.80  7.393E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  2.004E-01 Sc46  
                                              1121.30  34.900  5.745E-01 Ta182 
  1189.05        3. 308.52   1.85  7.065E-03  1189.05  16.200    PBC<MDA Ta182 
  1238.28       13.  85.92   1.89  6.848E-03  1238.28  66.070    PBC<MDA Co56  
  1274.53        7.  62.61   1.91  6.696E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  1.567E+00 EU154 
  1274.54        3. 171.95   1.91  6.695E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  7.123E-01 EU154 
  1291.60        3. 398.43   1.92  6.626E-03  1291.60  43.200    PBC<MDA FE59  
  1384.30        7.  89.39   1.98  6.272E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00       10.  86.36   2.00  6.187E-03  1408.00  21.005    PBC<MDA EU152 
  1460.24      136.   9.84   1.60  6.004E-03  1460.83  10.670  1.178E+02 K40   
  1764.06       10.  89.63   2.22  5.112E-03  1764.49  15.400    PBC<MDA BI214 
  1771.35       10.  88.32   2.22  5.095E-03  1771.35  15.480    PBC<MDA Co56  

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.57    74.82       278.       247. 7.984E+03   11.46   0.960  -      sD
   308.36    77.27       244.       380. 1.206E+04    7.77   0.962  -       D
   743.73   186.24       114.       137. 4.792E+03   18.06   1.008  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:19 AMPage  5
 TestAmerica Inc                 Spectrum name: 19_Gamma_20182652.An1            
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.92    46.69       154.        63.     0.035    37.61   1.242s
 TH-227    199.70    50.14       514.       -27.    -0.015   119.97   0.938s
 AM-241    237.25    59.54       541.        28.     0.016   117.08   0.946s
 TH-234    252.25    63.29       183.        55.     0.031    37.14   0.950D
 Sn-126    256.21    64.28       662.        26.     0.015   139.73   0.951s
 BA-133    323.00    80.99      1497.       -13.    -0.007   406.30   0.966 
 Np-237    344.99    86.49      1071.         0.     0.000   141.16   0.971A
 Sn-126    346.79    86.94      1004.        10.     0.006   228.77   0.971D
 Sn-126    349.31    87.57      1823.        71.     0.040    28.65   0.972D
 Cd-109    351.19    88.04      1946.         0.     0.000   187.43   0.972A
 Nd-147    363.42    91.10      1789.       -34.    -0.019   179.28   0.975s
 TH-234    369.37    92.59       309.        35.     0.020    72.86   0.976D
 AC-228    372.41    93.35      1655.        19.     0.011   297.39   0.977s
 Np-239    396.99    99.50       595.        18.     0.010   194.91   0.982s
 Gd-153    411.78   103.20       613.         0.     0.000  1000.00   0.986s
 Np-239    413.78   103.70       613.         0.     0.000  1000.00   0.986s
 EU-155    420.23   105.31       565.        28.     0.016   121.17   0.988 
 Np-239    423.49   106.13       606.        -4.    -0.002   889.81   0.988 
 EU-152    486.05   121.78       370.       -30.    -0.017    92.62   1.002s
 CO-57     487.18   122.06       400.       -12.    -0.007   236.67   1.003s
 EU-154    491.33   123.10       411.       -32.    -0.018    92.53   1.004s
 PA-234    524.09   131.29      1070.       -30.    -0.017   156.26   1.011s
 HF-181    531.00   133.02      1040.       -30.    -0.017   153.86   1.013s
 CE-144    533.06   133.54      1010.       -30.    -0.017   151.60   1.013s
 HF-181    544.09   136.30       980.       -30.    -0.017   149.01   1.015s
 CO-57     544.79   136.47      1049.       -31.    -0.017   148.05   1.016s
 Tc-99m    560.92   140.51      1157.        17.     0.010   282.04   1.019s
 U-235     574.02   143.79      1313.       -36.    -0.020   145.27   1.022 
 CE-141    580.63   145.44      1196.        31.     0.017   156.71   1.024 
 Ba-140    649.47   162.66       418.       -29.    -0.016   100.32   1.039s
 U-235     652.34   163.38       376.        21.     0.012   134.16   1.040s
 CE-139    662.23   165.85       358.         6.     0.003   473.85   1.042s
 Cf-251    705.19   176.60       194.        27.     0.015    99.97   1.051 
 U-235     741.65   185.72       403.       -28.    -0.015   103.89   1.060 
 TH-229    772.79   193.51       194.        -7.    -0.004   357.55   1.066s
 U-235     820.06   205.33       172.        25.     0.014    98.42   1.077s
 Cf-251    906.68   227.00       183.       -27.    -0.015    96.03   1.096 
 TH-227    942.54   235.97      1034.        23.     0.013   200.73   1.104s
 PB-212    953.18   238.63       116.       514.     0.286     5.32   1.106D
 PB-214    966.63   242.00        99.       107.     0.060    16.30   1.109D
 EU-152    977.41   244.69       935.        20.     0.011   214.88   1.111s
 TH-227   1023.57   256.24       121.        -8.    -0.004   259.66   1.122s
 Cd-113m  1053.40   263.70       145.        -6.    -0.003   303.10   1.128s
 BI-210M  1061.92   265.83       150.         0.     0.000  1000.00   1.130s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   1108.18   277.40        77.        74.     0.041    28.91   1.340s
 Hg-203   1115.37   279.20       268.       -23.    -0.013    92.72   1.141s
 I-131    1135.76   284.30       164.       -25.    -0.014   100.32   1.146s
 PB-214   1178.76   295.06        42.       195.     0.108     9.52   0.976s
 TL-210   1182.54   296.00       674.        -8.    -0.004   490.71   1.156s
 PB-212   1199.33   300.20        33.        57.     0.032    22.24   0.558s
 PA-231   1198.81   300.07       666.         0.     0.000  1000.00   1.159s
 PA-233   1199.25   300.18       666.         0.     0.000  1000.00   1.159s
 PA-231   1209.13   302.65       666.         0.     0.000  1000.00   1.162s
 BA-133   1209.93   302.85       666.         0.     0.000  1000.00   1.162s
 Ba-140   1217.92   304.85       666.         0.     0.000  1000.00   1.164s
 BI-210M  1218.11   304.90       666.         0.     0.000  1000.00   1.164s
 Ir-192   1232.27   308.44       666.         0.     0.000  1000.00   1.167s
 PA-233   1246.56   312.01       666.         0.     0.000  1000.00   1.170s
 Ir-192   1264.46   316.49       666.         0.     0.000  1000.00   1.173 
 CR-51    1278.83   320.08       604.        17.     0.009   207.64   1.177s
 La-140   1313.52   328.76       503.       -21.    -0.012    59.39   1.184s
 Cf-249   1332.23   333.44       482.       -21.    -0.012   149.03   1.188s
 AC-228   1351.06   338.15        48.       130.     0.072    13.80   1.251 
 Cs-136   1360.74   340.57       461.        -9.    -0.005   353.34   1.194s
 HF-181   1381.77   345.83        80.        -9.    -0.005   197.41   1.199s
 PB-214   1405.44   351.75        82.       311.     0.173     8.41   1.012 
 BA-133   1422.43   356.00       467.        -9.    -0.005   335.09   1.207s
 I-131    1456.35   364.48        72.       -18.    -0.010   145.48   1.215s
 BA-133   1533.76   383.84       197.       -19.    -0.011   106.14   1.231s
 Cf-249   1550.19   387.95       216.        -3.    -0.001   822.83   1.235s
 SN-113   1565.14   391.69       160.        16.     0.009   115.61   1.238s
 SB-125   1709.84   427.88        56.        12.     0.007   125.46   1.268s
 AG-108M  1734.08   433.94        84.       -21.    -0.011    88.82   1.273s
 PM-146   1813.83   453.88        33.        12.     0.007    97.17   1.290s
 SB-125   1851.76   463.37        83.        52.     0.029    28.68   1.298s
 Ir-192   1870.53   468.06       162.       -18.    -0.010   105.61   1.302s
 BE-7     1908.66   477.60       108.        14.     0.008   105.59   1.310s
 HF-181   1926.26   482.00       123.        13.     0.007   121.21   1.313s
 La-140   1946.35   487.02       185.       -18.    -0.010   111.08   1.317 
 RU-103   1986.48   497.05        53.         2.     0.001   659.61   1.326s
 RH-106   2045.71   511.86        60.        96.     0.053    15.31   2.588s
 Kr-85    2054.17   513.98       178.       -16.    -0.009   119.59   1.340s
 Nd-147   2122.23   531.00        56.        -2.    -0.001   659.85   1.354s
 Ba-140   2147.27   537.26        74.       -20.    -0.011    75.45   1.359s
 CS-134   2251.16   563.24        43.        10.     0.005   142.68   1.380 
 CS-134   2275.49   569.32        48.         6.     0.004   159.21   1.385 
 BI-207   2277.02   569.70        62.        -4.    -0.002   321.35   1.385 
 TL-208   2330.32   583.03        40.       201.     0.112    10.20   1.323s
 SB-125   2400.20   600.50       322.        12.     0.007   213.30   1.410s
 SB-124   2409.12   602.73       335.        11.     0.006   233.42   1.412s
 CS-134   2417.03   604.71       346.        12.     0.007   220.45   1.414 
 BI-214   2434.57   609.09        30.       202.     0.112     8.92   1.374s
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:19 AMPage  7
 TestAmerica Inc                 Spectrum name: 19_Gamma_20182652.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RU-103   2439.39   610.30       358.        12.     0.007   223.49   1.418s
 PM-144   2470.44   618.06       114.         6.     0.003   254.96   1.424s
 RH-106   2485.86   621.92        36.        10.     0.006    91.11   1.427s
 SB-125   2541.74   635.89        32.         8.     0.004   106.07   1.439s
 I-131    2546.08   636.97        19.         7.     0.004   101.71   1.440s
 AG-110M  2629.23   657.76        77.       -16.    -0.009    81.49   1.456s
 CS-137   2644.82   661.66       107.       -12.    -0.007   125.28   1.459s
 PM-144   2784.35   696.54        37.         5.     0.003   281.58   1.487 
 NB-94    2808.70   702.63        37.        -1.    -0.001   975.96   1.492s
 SB-124   2889.33   722.79       129.       -15.    -0.008   111.37   1.507s
 AG-108M  2889.93   722.94       114.       -14.    -0.008   111.04   1.507s
 EU-154   2891.62   723.36       100.         0.     0.000  1000.00   1.508s
 ZR-95    2894.98   724.20       100.         0.     0.000  1000.00   1.508s
 BI-212   2906.88   727.17         4.        69.     0.038    13.81   0.764s
 PM-146   2941.07   735.72        47.        -6.    -0.003   114.02   1.518s
 PM-146   2986.83   747.16        23.         8.     0.004   138.45   1.526s
 ZR-95    3025.11   756.73        10.        25.     0.014    32.86   1.534s
 AG-110M  3053.97   763.94        68.        -5.    -0.003   156.38   1.539s
 NB-95    3061.35   765.79        73.         0.     0.000  1000.00   1.541s
 PA-234M  3063.85   766.41        56.        14.     0.008    78.40   1.541s
 EU-152   3113.88   778.92        33.       -12.    -0.006   107.97   1.551s
 BI-212   3139.88   785.42        47.       -16.    -0.009    95.89   1.556s
 CS-134   3181.69   795.87        54.        13.     0.007    82.68   1.564s
 TL-210   3196.61   799.60        71.         2.     0.001   511.10   1.567s
 CS-134   3206.02   801.95        94.       -11.    -0.006   131.92   1.569 
 CO-58    3241.32   810.78        50.         5.     0.003   204.94   1.575s
 La-140   3261.30   815.77        38.         2.     0.001   377.69   1.579s
 Cs-136   3272.22   818.50        66.       -12.    -0.007    97.63   1.581s
 Co-56    3385.32   846.77        42.        -8.    -0.005   134.56   1.603s
 TL-208   3437.72   859.87         0.        51.     0.028    14.00   1.500 
 NB-94    3482.65   871.10        38.         3.     0.002   296.27   1.621s
 EU-154   3491.19   873.23        33.         6.     0.003   141.42   1.623s
 PA-234   3520.39   880.53        43.        -7.    -0.004   143.87   1.628s
 PA-234   3531.23   883.24        49.         0.     0.000  1000.00   1.630s
 AG-110M  3537.01   884.68        49.         0.     0.000  1000.00   1.632s
 Sc-46    3555.40   889.28        28.         8.     0.004   101.39   1.635s
 Y-88     3590.45   898.04        41.       -10.    -0.005    83.83   1.642s
 AC-228   3642.13   910.96         0.       141.     0.078     8.42   1.421 
 AG-110M  3748.30   937.49        40.       -16.    -0.009    90.43   1.671s
 PA-234   3782.42   946.02        15.         7.     0.004   127.38   1.677s
 EU-152   3854.81   964.11        93.         6.     0.003   235.78   1.691 
 AC-228   3874.10   968.93         4.        85.     0.047    12.08   1.326 
 EU-154   3983.73   996.33        53.       -10.    -0.005   106.82   1.714s
 PA-234M  4002.41  1001.00        63.        -1.    -0.001   886.82   1.718s
 EU-154   4017.53  1004.77        95.       -17.    -0.009    60.97   1.721s
 Co-56    4149.84  1037.84        35.       -10.    -0.006   133.85   1.745s
 Cs-136   4190.78  1048.07        30.         1.     0.001   781.02   1.752s
 RH-106   4199.94  1050.36        60.       -18.    -0.010    64.04   1.754s
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:19 AMPage  8
 TestAmerica Inc                 Spectrum name: 19_Gamma_20182652.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-207   4253.17  1063.66        45.       -18.    -0.010    57.14   1.763s
 Ga-68    4308.15  1077.40        15.        -1.    -0.001   857.32   1.773s
 FE-59    4395.60  1099.25        32.       -15.    -0.008    89.53   1.789s
 EU-152   4446.92  1112.07        91.         3.     0.001   510.51   1.798s
 BI-214   4478.50  1119.96         4.        58.     0.032    15.01   1.283s
 Sc-46    4480.84  1120.55        91.         3.     0.001   510.51   1.804s
 Ta-182   4483.84  1121.30        86.       -13.    -0.007   108.04   1.804 
 CO-60    4691.70  1173.24        16.        -3.    -0.002   308.52   1.841s
 Ta-182   4754.99  1189.05        16.         3.     0.002   308.52   1.852 
 Ta-182   4884.51  1221.41        43.       -13.    -0.007   120.54   1.874 
 Co-56    4952.04  1238.28        22.        13.     0.007    85.92   1.886 
 NA-22    5097.14  1274.53         5.         7.     0.004    62.61   1.910s
 EU-154   5097.18  1274.54        12.         3.     0.002   171.95   1.910s
 FE-59    5165.45  1291.60        21.         3.     0.001   398.43   1.922s
 TL-210   5251.13  1313.00        16.        -1.    -0.001   914.69   1.936s
 CO-60    5329.19  1332.50        12.        -6.    -0.003   182.51   1.949s
 AG-110M  5536.55  1384.30         6.         7.     0.004    89.39   1.984s
 EU-152   5631.44  1408.00        11.        10.     0.005    86.36   1.999s
 K-40     5840.58  1460.24        10.       136.     0.075     9.84   1.601 
 La-140   6385.01  1596.21        18.        -8.    -0.005   163.16   2.119s
 SB-124   6764.54  1690.98        12.        -5.    -0.003   173.21   2.176s
 BI-214   7058.94  1764.49        33.        10.     0.005    89.63   2.219s
 Co-56    7086.41  1771.35        34.        10.     0.006    88.32   2.223s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   5.4267E+00                                      5.31E+01             
                           477.60 5.427E+00 ?(  1.931E+01 1.06E+02 1.05E+01 G  
 
NA-22    C   5.5177E-01                                      9.50E+02             
                          1274.53 5.518E-01 ?(  1.118E+00 6.26E+01 9.99E+01 G  
 
K-40     N   1.1777E+02                                      4.66E+11             
                          1460.83 1.178E+02  (P 1.525E+01 9.84E+00 1.07E+01 G  
 
Sc-46    F   3.5151E-01                                      8.38E+01             
                           889.28 5.026E-01 &(P 1.743E+00 1.01E+02 1.00E+02 G  
                          1120.55 2.004E-01  (  3.551E+00 5.11E+02 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:19 AMPage  9
 TestAmerica Inc                 Spectrum name: 19_Gamma_20182652.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CR-51    F   4.9021E+00                                      2.77E+01             
                           320.08 4.902E+00  (  3.410E+01 2.08E+02 9.94E+00 G  
 
MN-54    C   2.1880E-02                                      3.12E+02             
                           834.85 2.188E-02 %(P 1.669E+00 3.12E+03 1.00E+02 G  
 
FE-59    F  -1.9664E+00                                      4.45E+01             
                          1099.25-1.966E+00 ?(  3.811E+00 8.95E+01 5.65E+01 G  
                          1291.60 5.176E-01 +   4.703E+00 3.98E+02 4.32E+01 G  
 
Co-56    C   3.2245E-01                                      7.73E+01             
                           846.77-5.150E-01 &(P 2.018E+00 1.35E+02 9.99E+01 G  
                          1238.28 1.589E+00 ?(P 2.987E+00 8.59E+01 6.61E+01 G  
                          1037.84-5.020E+00 &   1.520E+01 1.34E+02 1.41E+01 G  
                          1771.35 7.044E+00 ?   2.105E+01 8.83E+01 1.55E+01  A 
 
CO-57    C  -2.2983E-01                                      2.72E+02             
                           122.06-2.298E-01 ?(  1.831E+00 2.37E+02 8.56E+01 G  
                           136.47-4.895E+00 &   2.413E+01 1.48E+02 1.07E+01 G  
 
CO-58    C   2.9697E-01                                      7.09E+01             
                           810.78 2.970E-01 ?(  2.118E+00 2.05E+02 9.95E+01 G  
 
CO-60    F  -5.2736E-01                                      1.93E+03             
                          1332.50-5.274E-01 ?(P 1.628E+00 1.83E+02 1.00E+02 G  
                          1173.24-2.337E-01 +   1.663E+00 3.09E+02 9.99E+01 G  
 
ZN-65    F  -7.7570E-02                                      2.44E+02             
                          1115.55-7.757E-02 %(P 7.107E+00 2.00E+03 5.06E+01 G  
 
NB-94    I   5.8650E-02                                      7.41E+06             
                           702.63-7.237E-02 ?(  1.693E+00 9.76E+02 9.79E+01 G  
                           871.10 1.871E-01  (  1.960E+00 2.96E+02 9.99E+01 G  
 
ZR-95    I   2.5925E+00                                      6.40E+01             
                           756.73 2.592E+00 ?(P 1.787E+00 3.29E+01 5.45E+01 G  
                           724.20 0.000E+00 -   6.070E+00 1.00E+03 4.42E+01 G  
 
RU-103   I   1.0133E-01                                      3.93E+01             
                           497.05 1.013E-01 &(P 1.645E+00 6.60E+02 9.09E+01 G  
                           610.30 1.004E+01 ?   7.561E+01 2.23E+02 5.75E+00 GA 
 
RH-106   I   4.8487E+00                                      3.74E+02             
                           621.92 4.849E+00 ?(  1.497E+01 9.11E+01 9.93E+00 G  
                          1050.36-8.395E+01 +   1.774E+02 6.40E+01 1.56E+00 G  
                           511.86 2.008E+01 ?   8.118E+00 1.53E+01 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:19 AMPage 10
 TestAmerica Inc                 Spectrum name: 19_Gamma_20182652.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C  -8.4078E-01                                      1.53E+05             
                           433.94-8.408E-01 ?(P 1.851E+00 8.88E+01 9.05E+01 G  
                           722.94-8.371E-01 +   3.135E+00 1.11E+02 9.08E+01 G  
                           614.28 9.940E-02 %   4.941E+00 1.47E+03 8.98E+01 G  
 
AG-110M  F   6.3049E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  3.072E+00 1.00E+03 7.27E+01 G  
                           657.76-8.553E-01 +   2.331E+00 8.15E+01 9.46E+01 G  
                           937.49-3.062E+00 +   6.159E+00 9.04E+01 3.44E+01 G  
                          1384.30 2.517E+00 ?(  5.034E+00 8.94E+01 2.43E+01 G  
                           763.94-1.353E+00 + P 1.046E+01 1.56E+02 2.23E+01 G  
 
SN-113   F   8.4067E-01                                      1.15E+02             
                           391.69 8.407E-01 ?(P 3.269E+00 1.16E+02 6.40E+01 G  
 
SB-124   F   5.3915E-01                                      6.02E+01             
                           602.73 5.392E-01 ?(P 4.243E+00 2.33E+02 9.83E+01 G  
                          1690.98-1.095E+00 +   4.129E+00 1.73E+02 4.78E+01 G  
                           722.79-7.441E+00 +   2.791E+01 1.11E+02 1.08E+01 G  
 
SB-125   I   4.9045E+00                                      1.01E+03             
                           427.88 1.475E+00 &(  4.620E+00 1.25E+02 2.96E+01 G  
                           600.50 3.177E+00 ?(  2.284E+01 2.13E+02 1.79E+01 G  
                           635.89 3.489E+00 ?(  1.268E+01 1.06E+02 1.13E+01 G  
                           463.37 1.908E+01 ?(P 1.675E+01 2.87E+01 1.05E+01 G  
 
I-131    I  -2.8672E-01                                      8.02E+00             
                           364.48-7.053E-01 ?(P 1.658E+00 1.45E+02 8.17E+01 G  
                           284.30-1.093E+01 +   2.674E+01 1.00E+02 6.14E+00 G  
                           636.97 4.483E+00 ?(P 1.570E+01 1.02E+02 7.17E+00 G  
 
Gd-153   F   2.0771E-07                                      2.42E+02             
                            97.50 2.077E-07 &(  1.053E+01 1.52E+09 3.00E+01 G  
                           103.20 0.000E+00 -   8.788E+00 1.00E+03 2.18E+01 G  
 
Ga-68    C  -2.5982E+00                                      4.71E-02             
                          1077.40-2.598E+00 ?(  5.393E+01 8.57E+02 3.30E+00 G  
 
Tc-99m   I   3.3486E-01                                      2.51E-01             
                           140.51 3.349E-01 &(  3.154E+00 2.82E+02 8.93E+01 G  
 
BA-133   F  -4.6467E-01                                      3.85E+03             
                           356.00-4.647E-01 ?(  5.243E+00 3.35E+02 6.20E+01 G  
                           302.85 0.000E+00 &   1.856E+01 1.00E+03 1.83E+01 G  
                           383.84-7.148E+00 &   2.542E+01 1.06E+02 8.94E+00 GA 
                            80.99-6.842E-01 +   9.277E+00 4.06E+02 3.41E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:19 AMPage 11
 TestAmerica Inc                 Spectrum name: 19_Gamma_20182652.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-134   I   1.0009E+00                                      7.54E+02             
                           795.87 9.076E-01 ?(  2.518E+00 8.27E+01 8.55E+01 G  
                           604.71 5.857E-01  (  4.350E+00 2.20E+02 9.76E+01 G  
                           569.32 1.869E+00  (  1.029E+01 1.59E+02 1.54E+01 G  
                           801.95-7.193E+00 +   3.224E+01 1.32E+02 8.69E+00 G  
                           563.24 5.211E+00  (  1.800E+01 1.43E+02 8.35E+00 G  
 
CS-137   I  -7.1563E-01                                      1.10E+04             
                           661.66-7.156E-01 &(  3.036E+00 1.25E+02 8.52E+01 G  
 
CE-139   F   1.2906E-01                                      1.38E+02             
                           165.85 1.291E-01 &(  2.069E+00 4.74E+02 7.99E+01 G  
 
Ba-140   I  -3.5123E+00                                      1.28E+01             
                           537.26-3.512E+00 ?(P 7.616E+00 7.54E+01 2.44E+01 G  
                           162.66-8.495E+00 +   2.839E+01 1.00E+02 6.22E+00 G  
                           304.85 0.000E+00 +   7.970E+01 1.00E+03 4.29E+00 G  
 
La-140   I  -5.7164E-01                                      1.28E+01             
                          1596.21-8.563E-01 ?(P 2.359E+00 1.63E+02 9.54E+01 G  
                           487.02-1.569E+00 +   5.851E+00 1.11E+02 4.55E+01 G  
                           328.76-3.122E+00 & P 1.560E+01 5.94E+01 2.03E+01 G  
                           815.77 5.948E-01 ?(  7.981E+00 3.78E+02 2.33E+01 G  
 
CE-141   I   1.1176E+00                                      3.25E+01             
                           145.44 1.118E+00 &(  5.830E+00 1.57E+02 4.82E+01 G  
 
CE-144   I  -4.4887E+00                                      2.85E+02             
                           133.54-4.489E+00 ?(  2.267E+01 1.52E+02 1.11E+01 G  
 
PM-144   C   2.7063E-01                                      3.63E+02             
                           696.54 2.489E-01 ?(  1.663E+00 2.82E+02 9.90E+01 G  
                           618.06 2.924E-01 &(P 2.556E+00 2.55E+02 9.91E+01 G  
 
EU-152   F   7.4848E-01                                      4.94E+03             
                           121.78-1.712E+00 ?(  5.278E+00 9.26E+01 2.86E+01 G  
                           344.29-8.817E-07 %   1.176E+01 3.94E+08 2.65E+01 G  
                          1112.07 1.460E+00 +   2.587E+01 5.11E+02 1.36E+01 G  
                           778.92-5.171E+00 +   1.301E+01 1.08E+02 1.29E+01 G  
                           964.11 2.703E+00 ?(  2.192E+01 2.36E+02 1.46E+01 G  
                           244.69 6.261E+00 &(P 4.493E+01 2.15E+02 7.58E+00 G  
                          1408.00 4.205E+00 ?   7.865E+00 8.64E+01 2.10E+01 GA 
 
EU-154   I  -2.6812E-01                                      3.14E+03             
                           123.10-1.267E+00  (  3.899E+00 9.25E+01 4.08E+01 G  
                          1274.54 7.123E-01 +   4.442E+00 1.72E+02 3.52E+01 G  
                           723.36 0.000E+00 +   1.324E+01 1.00E+03 2.02E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:19 AMPage 12
 TestAmerica Inc                 Spectrum name: 19_Gamma_20182652.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           873.23 3.051E+00 ?(  1.499E+01 1.41E+02 1.23E+01 G  
                          1004.77-6.551E+00 + P 1.850E+01 6.10E+01 1.80E+01 G  
                           996.33-6.222E+00 + P 2.369E+01 1.07E+02 1.06E+01 G  
 
EU-155   I   2.1464E+00                                      1.81E+03             
                           105.31 2.146E+00 &(  8.672E+00 1.21E+02 2.12E+01 G  
                            86.54 1.672E-02 }   8.110E+00 2.49E+03 3.07E+01 G  
 
HF-181   F   6.5844E-01                                      4.24E+01             
                           482.00 6.584E-01 ?(  2.696E+00 1.21E+02 8.05E+01 G  
                           133.02-1.148E+00 +   5.883E+00 1.54E+02 4.33E+01 G  
                           345.83-1.836E+00 +   9.054E+00 1.97E+02 1.51E+01 G  
                           136.30-8.582E+00 &   4.259E+01 1.49E+02 5.85E+00 G  
 
Ta-182   F  -2.7041E+00                                      1.14E+02             
                          1121.30-2.704E+00  (  9.876E+00 1.08E+02 3.49E+01 G  
                          1221.41-3.766E+00 +   9.856E+00 1.21E+02 2.70E+01 G  
                          1189.05 1.456E+00 +   1.036E+01 3.09E+02 1.62E+01 G  
 
Hg-203   F  -7.3479E-01                                      4.66E+01             
                           279.20-7.348E-01 ?(P 2.515E+00 9.27E+01 8.15E+01 G  
 
TL-208   N   1.1002E+01                                      6.98E+02             
                           583.02 1.100E+01 @(P 1.756E+00 1.02E+01 8.45E+01 G  
                           277.28 3.022E+01 + P 1.785E+01 2.89E+01 6.31E+00 G  
                           860.56 2.535E+01 +   3.663E+00 1.40E+01 1.24E+01 G  
 
PM-146   C   8.9312E-01                                      2.02E+03             
                           453.88 7.043E-01  (P 1.721E+00 9.72E+01 6.50E+01 G  
                           747.16 1.254E+00 ?(  4.125E+00 1.38E+02 3.40E+01 G  
                           735.72-1.428E+00 + P 8.456E+00 1.14E+02 2.25E+01 G  
 
Y-88     F  -2.1773E-02                                      1.07E+02             
                          1836.06-2.177E-02 %(P 8.367E-01 4.58E+03 9.92E+01 G  
                           898.04-6.620E-01 + P 2.206E+00 8.38E+01 9.37E+01 G  
 
Cd-113m     -2.3445E+03                                      5.33E+03             
                           263.70-2.345E+03 ?(  2.431E+04 3.03E+02 6.00E-03   K
 
Cf-251   T   2.9456E+00                                      3.28E+05             
                           176.60 2.946E+00  (  7.496E+00 1.00E+02 1.70E+01 G  
                           227.00-9.485E+00 +   2.318E+01 9.60E+01 6.30E+00 GA 
 
Cf-249   T  -1.2922E-01                                      1.28E+05             
                           387.95-1.292E-01 ?(  3.632E+00 8.23E+02 6.60E+01 G  
                           333.44-4.052E+00 +   2.021E+01 1.49E+02 1.55E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:19 AMPage 13
 TestAmerica Inc                 Spectrum name: 19_Gamma_20182652.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sn-126       5.3800E+00                                      3.65E+07             
                            87.57 3.192E+00 }   9.015E+00 2.87E+01 3.75E+01 GA 
                            64.28 5.380E+00 ?(  2.508E+01 1.40E+02 9.70E+00 G  
                            86.94 1.895E+00 }   2.795E+01 2.29E+02 9.04E+00 GA 
 
PB-210   N   4.7845E+01                                      8.14E+03             
                            46.54 4.785E+01  (P 4.637E+01 3.76E+01 4.25E+00 G  
 
PB-212   N   2.7323E+01                                      6.98E+02             
                           238.63 2.732E+01  (P 2.813E+00 5.32E+00 4.33E+01 G  
                           300.03 4.778E+01 + P 2.465E+01 2.22E+01 3.28E+00 GA 
 
PB-214   N   2.6293E+01                                      5.84E+05             
                           351.93 2.576E+01  (P 3.728E+00 8.41E+00 3.76E+01 G  
                           295.09 2.734E+01 @(P 4.636E+00 9.52E+00 1.93E+01 G  
                           242.00 3.353E+01 +   1.536E+01 1.63E+01 7.43E+00 GA 
 
BI-207   C  -1.7695E+00                                      1.18E+04             
                          1063.66-1.769E+00 ?(P 3.303E+00 5.71E+01 7.45E+01 G  
                           569.70-1.626E-01 +   1.824E+00 3.21E+02 9.77E+01 G  
 
BI-212   N   4.9696E+01                                      6.98E+02             
                           727.17 4.970E+01  (  8.824E+00 1.38E+01 7.55E+00 G  
                           785.42-7.063E+01 -   1.557E+02 9.59E+01 1.28E+00 GA 
 
U-235    N   1.4025E+00                                      2.57E+11             
                           143.79-5.533E+00 ?(  2.673E+01 1.45E+02 1.10E+01 G  
                           205.33 1.053E+01  (P 2.640E+01 9.84E+01 5.01E+00 G  
                           163.38 7.367E+00 ?(P 3.308E+01 1.34E+02 5.08E+00 G  
                           185.72-9.984E-01 +   3.458E+00 1.04E+02 5.40E+01 GA 
 
BI-214   N   2.0889E+01                                      5.84E+05             
                           609.31 2.089E+01 @(P 2.947E+00 8.92E+00 4.61E+01 G  
                          1120.29 2.889E+01 + P 5.952E+00 1.50E+01 1.51E+01 G  
                          1764.49 6.892E+00 - P 2.087E+01 8.96E+01 1.54E+01 G  
 
AC-228   N   3.1992E+01                                      2.10E+03             
                           911.07 3.130E+01  (  1.636E+00 8.42E+00 2.90E+01 G  
                           968.97 3.265E+01  (P 4.819E+00 1.21E+01 1.75E+01 G  
                           338.32 3.269E+01  (  8.801E+00 1.38E+01 1.20E+01 G  
                            93.35 5.747E+00 -   5.696E+01 2.97E+02 5.56E+00 XA 
 
TH-227   N   1.6881E+00                                      7.95E+03             
                           256.24-2.775E+00 ?(  1.872E+01 2.60E+02 7.00E+00 G  
                           235.97 4.228E+00 ?(  2.832E+01 2.01E+02 1.23E+01 G  
                            50.14-9.171E+00 +   3.671E+01 1.20E+02 8.00E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:19 AMPage 14
 TestAmerica Inc                 Spectrum name: 19_Gamma_20182652.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-229   N  -3.3169E+00                                      2.68E+06             
                           193.51-3.317E+00 ?(  3.061E+01 3.58E+02 4.40E+00 G  
                           210.85-7.046E-01 &   5.061E+01 2.78E+03 2.99E+00 G  
 
TH-234   N   1.8059E+01                                      1.63E+12             
                            92.59 1.040E+01  (P 2.502E+01 7.29E+01 5.58E+00 G  
                            63.29 2.928E+01  (P 3.472E+01 3.71E+01 3.81E+00 G  
 
PA-234   N  -9.9101E-02                                      1.63E+12             
                           131.29-2.747E+00 ?(  1.430E+01 1.56E+02 1.80E+01 G  
                           946.02 3.458E+00 ?(  1.026E+01 1.27E+02 1.34E+01 G  
                           569.47-4.613E-01 %   2.078E+01 1.27E+03 8.20E+00 G  
                           883.24 0.000E+00 +   2.323E+01 1.00E+03 9.60E+00 G  
                           880.53-6.976E+00 +   3.469E+01 1.44E+02 6.00E+00 GA 
 
PA-234M  N   6.4913E+01                                      1.63E+12             
                          1001.00-9.643E+00 &(P 3.279E+02 8.87E+02 8.37E-01 G  
                           766.41 2.772E+02 ?(P 7.261E+02 7.84E+01 2.94E-01 G  
 
AM-241   T   1.6858E+00                                      1.58E+05             
                            59.54 1.686E+00 &(  6.580E+00 1.17E+02 3.59E+01 G  
 
Cs-136   F  -7.3372E-01                                      1.30E+01             
                           818.50-7.337E-01 &(  2.419E+00 9.76E+01 1.00E+02 G  
                          1048.07 8.932E-02 &   2.522E+00 7.81E+02 8.00E+01 G  
                           340.57-5.588E-01 +   6.651E+00 3.53E+02 4.69E+01 G  
 
Np-239   T  -2.7966E-01                                      2.36E+00             
                           103.70 0.000E+00 +   7.981E+00 1.00E+03 2.40E+01 X  
                           106.13-2.797E-01  (  8.380E+00 8.90E+02 2.27E+01 G  
                            99.50 1.937E+00     1.264E+01 1.95E+02 1.50E+01 X  
 
Nd-147      -7.7246E-01                                      1.11E+01             
                           531.00-7.725E-01 ?(  1.248E+01 6.60E+02 1.30E+01 G  
                            91.10-1.963E+00 +   1.170E+01 1.79E+02 2.83E+01 G  
 
TL-210   N   1.3856E-01                                      5.84E+05             
                           799.60 1.386E-01 &(  2.475E+00 5.11E+02 9.90E+01 G  
                           296.00-2.579E-01 +   4.252E+00 4.91E+02 7.90E+01 G  
                          1313.00-4.044E-01 +   8.635E+00 9.15E+02 2.10E+01 GA 
 
Kr-85    I  -1.5746E+02                                      3.92E+03             
                           513.98-1.575E+02 ?(  6.333E+02 1.20E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:19 AMPage 15
 TestAmerica Inc                 Spectrum name: 19_Gamma_20182652.An1            
                                                                                 
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       514.       -27.    -0.015   119.97  -9.171E+00   
 AM-241      59.54       541.        28.     0.016   117.08   1.686E+00   
 BA-133      80.99      1497.       -13.    -0.007   406.30  -6.842E-01   
 Nd-147      91.10      1789.       -34.    -0.019   179.28  -1.963E+00   
 Np-239      99.50       595.        18.     0.010   194.91   1.937E+00   
 Np-239     106.13       606.        -4.    -0.002   889.81  -2.797E-01   
 EU-152     121.78       370.       -30.    -0.017    92.62  -1.712E+00   
 CO-57      122.06       400.       -12.    -0.007   236.67  -2.298E-01   
 EU-154     123.10       411.       -32.    -0.018    92.53  -1.267E+00   
 PA-234     131.29      1070.       -30.    -0.017   156.26  -2.747E+00   
 HF-181     133.02      1040.       -30.    -0.017   153.86  -1.148E+00   
 CE-144     133.54      1010.       -30.    -0.017   151.60  -4.489E+00   
 HF-181     136.30       980.       -30.    -0.017   149.01  -8.582E+00   
 CO-57      136.47      1049.       -31.    -0.017   148.05  -4.895E+00   
 U-235      143.79      1313.       -36.    -0.020   145.27  -5.533E+00   
 Ba-140     162.66       418.       -29.    -0.016   100.32  -8.495E+00   
 U-235      163.38       376.        21.     0.012   134.16   7.367E+00  P
 CE-139     165.85       358.         6.     0.003   473.85   1.291E-01   
 U-235      185.72       403.       -28.    -0.015   103.89  -9.984E-01   
 TH-229     193.51       194.        -7.    -0.004   357.55  -3.317E+00   

                                 (Page 17 of 21)

Page 469 of 860



      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:19 AMPage 16
 TestAmerica Inc                 Spectrum name: 19_Gamma_20182652.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 U-235      205.33       172.        25.     0.014    98.42   1.053E+01  P
 TH-227     235.97      1034.        23.     0.013   200.73   4.228E+00   
 EU-152     244.69       935.        20.     0.011   214.88   6.261E+00  P
 TH-227     256.24       121.        -8.    -0.004   259.66  -2.775E+00   
 Cd-113m    263.70       145.        -6.    -0.003   303.10  -2.345E+03   
 Hg-203     279.20       268.       -23.    -0.013    92.72  -7.348E-01  P
 I-131      284.30       164.       -25.    -0.014   100.32  -1.093E+01   
 TL-210     296.00       674.        -8.    -0.004   490.71  -2.579E-01   
 CR-51      320.08       604.        17.     0.009   207.64   4.902E+00   
 La-140     328.76       503.       -21.    -0.012    59.39  -3.122E+00  P
 Cf-249     333.44       482.       -21.    -0.012   149.03  -4.052E+00   
 Cs-136     340.57       461.        -9.    -0.005   353.34  -5.588E-01   
 HF-181     345.83        80.        -9.    -0.005   197.41  -1.836E+00   
 BA-133     356.00       467.        -9.    -0.005   335.09  -4.647E-01   
 I-131      364.48        72.       -18.    -0.010   145.48  -7.053E-01  P
 BA-133     383.84       197.       -19.    -0.011   106.14  -7.148E+00   
 Cf-249     387.95       216.        -3.    -0.001   822.83  -1.292E-01   
 SN-113     391.69       160.        16.     0.009   115.61   8.407E-01  P
 AG-108M    433.94        84.       -21.    -0.011    88.82  -8.408E-01  P
 PM-146     453.88        33.        12.     0.007    97.17   7.043E-01  P
 Ir-192     468.06       162.       -18.    -0.010   105.61  -1.322E+00   
 BE-7       477.60       108.        14.     0.008   105.59   5.427E+00   
 HF-181     482.00       123.        13.     0.007   121.21   6.584E-01   
 La-140     487.02       185.       -18.    -0.010   111.08  -1.569E+00   
 RU-103     497.05        53.         2.     0.001   659.61   1.013E-01  P
 RH-106     511.86        60.        96.     0.053    15.31   2.008E+01   
 Kr-85      513.98       178.       -16.    -0.009   119.59  -1.575E+02   
 Nd-147     531.00        56.        -2.    -0.001   659.85  -7.725E-01   
 Ba-140     537.26        74.       -20.    -0.011    75.45  -3.512E+00  P
 CS-134     563.24        43.        10.     0.005   142.68   5.211E+00   
 CS-134     569.32        48.         6.     0.004   159.21   1.869E+00   
 BI-207     569.70        62.        -4.    -0.002   321.35  -1.626E-01   
 SB-124     602.73       335.        11.     0.006   233.42   5.392E-01  P
 CS-134     604.71       346.        12.     0.007   220.45   5.857E-01   
 RU-103     610.30       358.        12.     0.007   223.49   1.004E+01   
 PM-144     618.06       114.         6.     0.003   254.96   2.924E-01  P
 RH-106     621.92        36.        10.     0.006    91.11   4.849E+00   
 I-131      636.97        19.         7.     0.004   101.71   4.483E+00  P
 AG-110M    657.76        77.       -16.    -0.009    81.49  -8.553E-01   
 CS-137     661.66       107.       -12.    -0.007   125.28  -7.156E-01   
 PM-144     696.54        37.         5.     0.003   281.58   2.489E-01   
 NB-94      702.63        37.        -1.    -0.001   975.96  -7.237E-02   
 SB-124     722.79       129.       -15.    -0.008   111.37  -7.441E+00   
 AG-108M    722.94       114.       -14.    -0.008   111.04  -8.371E-01   
 PM-146     735.72        47.        -6.    -0.003   114.02  -1.428E+00  P
 PM-146     747.16        23.         8.     0.004   138.45   1.254E+00   
 AG-110M    763.94        68.        -5.    -0.003   156.38  -1.353E+00  P
 PA-234M    766.41        56.        14.     0.008    78.40   2.772E+02  P
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:19 AMPage 17
 TestAmerica Inc                 Spectrum name: 19_Gamma_20182652.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152     778.92        33.       -12.    -0.006   107.97  -5.171E+00   
 CS-134     795.87        54.        13.     0.007    82.68   9.076E-01   
 TL-210     799.60        71.         2.     0.001   511.10   1.386E-01   
 CS-134     801.95        94.       -11.    -0.006   131.92  -7.193E+00   
 CO-58      810.78        50.         5.     0.003   204.94   2.970E-01   
 La-140     815.77        38.         2.     0.001   377.69   5.948E-01   
 Cs-136     818.50        66.       -12.    -0.007    97.63  -7.337E-01   
 Co-56      846.77        42.        -8.    -0.005   134.56  -5.150E-01  P
 NB-94      871.10        38.         3.     0.002   296.27   1.871E-01   
 EU-154     873.23        33.         6.     0.003   141.42   3.051E+00   
 PA-234     880.53        43.        -7.    -0.004   143.87  -6.976E+00   
 Sc-46      889.28        28.         8.     0.004   101.39   5.026E-01  P
 Y-88       898.04        41.       -10.    -0.005    83.83  -6.620E-01  P
 AG-110M    937.49        40.       -16.    -0.009    90.43  -3.062E+00   
 PA-234     946.02        15.         7.     0.004   127.38   3.458E+00   
 EU-152     964.11        93.         6.     0.003   235.78   2.703E+00   
 EU-154     996.33        53.       -10.    -0.005   106.82  -6.222E+00  P
 PA-234M   1001.00        63.        -1.    -0.001   886.82  -9.643E+00  P
 EU-154    1004.77        95.       -17.    -0.009    60.97  -6.551E+00  P
 Co-56     1037.84        35.       -10.    -0.006   133.85  -5.020E+00   
 Cs-136    1048.07        30.         1.     0.001   781.02   8.932E-02   
 RH-106    1050.36        60.       -18.    -0.010    64.04  -8.395E+01   
 BI-207    1063.66        45.       -18.    -0.010    57.14  -1.769E+00  P
 Ga-68     1077.40        15.        -1.    -0.001   857.32  -2.598E+00   
 FE-59     1099.25        32.       -15.    -0.008    89.53  -1.966E+00   
 EU-152    1112.07        91.         3.     0.001   510.51   1.460E+00   
 Sc-46     1120.55        91.         3.     0.001   510.51   2.004E-01   
 Ta-182    1121.30        86.       -13.    -0.007   108.04  -2.704E+00   
 CO-60     1173.24        16.        -3.    -0.002   308.52  -2.337E-01   
 Ta-182    1189.05        16.         3.     0.002   308.52   1.456E+00   
 Ta-182    1221.41        43.       -13.    -0.007   120.54  -3.766E+00   
 Co-56     1238.28        22.        13.     0.007    85.92   1.589E+00  P
 NA-22     1274.53         5.         7.     0.004    62.61   5.518E-01   
 EU-154    1274.54        12.         3.     0.002   171.95   7.123E-01   
 FE-59     1291.60        21.         3.     0.001   398.43   5.176E-01   
 TL-210    1313.00        16.        -1.    -0.001   914.69  -4.044E-01   
 CO-60     1332.50        12.        -6.    -0.003   182.51  -5.274E-01  P
 AG-110M   1384.30         6.         7.     0.004    89.39   2.517E+00   
 EU-152    1408.00        11.        10.     0.005    86.36   4.205E+00   
 La-140    1596.21        18.        -8.    -0.005   163.16  -8.563E-01  P
 SB-124    1690.98        12.        -5.    -0.003   173.21  -1.095E+00   
 Co-56     1771.35        34.        10.     0.006    88.32   7.044E+00   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:19 AMPage 18
 TestAmerica Inc                 Spectrum name: 19_Gamma_20182652.An1            
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    5.4267E+00    5.4267E+00    1.056E+02%                1.93E+01
 NA-22  #A    5.5177E-01    5.5177E-01    6.261E+01%                1.12E+00
 K-40         1.1777E+02    1.1777E+02    9.836E+00%                1.53E+01
 Sc-46  #A    3.5151E-01    3.5151E-01    1.014E+02%                1.74E+00
 CR-51  #A    4.9020E+00    4.9021E+00    2.076E+02%                3.41E+01
 MN-54  #A    2.1880E-02    2.1880E-02    3.119E+03%                1.67E+00
 FE-59  #A   -1.9664E+00   -1.9664E+00    8.953E+01%                3.81E+00
 Co-56  #A    3.2245E-01    3.2245E-01    7.982E+01%                2.02E+00
 CO-57  #A   -2.2983E-01   -2.2983E-01    2.367E+02%                1.83E+00
 CO-58  #A    2.9697E-01    2.9697E-01    2.049E+02%                2.12E+00
 CO-60  #A   -5.2736E-01   -5.2736E-01    1.825E+02%                1.63E+00
 ZN-65  #A   -7.7570E-02   -7.7570E-02    2.001E+03%                7.11E+00
 NB-94  #A    5.8650E-02    5.8650E-02    2.963E+02%                1.69E+00
 ZR-95  #     2.5925E+00    2.5925E+00    3.286E+01%                1.79E+00
 NB-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.41E+00
 RU-103 #A    1.0133E-01    1.0133E-01    6.596E+02%                1.64E+00
 RH-106 #A    4.8487E+00    4.8487E+00    9.111E+01%                1.50E+01
 AG-108M#A   -8.4078E-01   -8.4078E-01    8.882E+01%                1.85E+00
 AG-110M#A    6.3049E-01    6.3049E-01    8.939E+01%                3.07E+00
 SN-113 #A    8.4067E-01    8.4067E-01    1.156E+02%                3.27E+00
 SB-124 #A    5.3915E-01    5.3915E-01    2.334E+02%                4.24E+00
 SB-125 #C    4.9045E+00    4.9045E+00    2.868E+01%                4.62E+00
 I-131  #A   -2.8670E-01   -2.8672E-01    8.876E+01%                1.66E+00
 Gd-153 #A    2.0771E-07    2.0771E-07    1.517E+09%                1.05E+01
 Ga-68  #A   -2.5674E+00   -2.5982E+00    8.573E+02%                5.39E+01
 Tc-99m #A    3.3411E-01    3.3486E-01    2.820E+02%                3.15E+00
 BA-133 #A   -4.6467E-01   -4.6467E-01    3.351E+02%                5.24E+00
 CS-134 #A    1.0009E+00    1.0009E+00    7.950E+01%                2.52E+00
 CS-137 #A   -7.1563E-01   -7.1563E-01    1.253E+02%                3.04E+00
 CE-139 #A    1.2906E-01    1.2906E-01    4.738E+02%                2.07E+00
 Ba-140 #A   -3.5122E+00   -3.5123E+00    7.545E+01%                7.62E+00
 La-140 #A   -5.7162E-01   -5.7164E-01    1.632E+02%                2.36E+00
 CE-141 #A    1.1176E+00    1.1176E+00    1.567E+02%                5.83E+00
 CE-144 #A   -4.4887E+00   -4.4887E+00    1.516E+02%                2.27E+01
 PM-144 #A    2.7063E-01    2.7063E-01    1.899E+02%                1.66E+00
 EU-152 #A    7.4848E-01    7.4848E-01    9.262E+01%                5.28E+00
 EU-154 #A   -2.6812E-01   -2.6812E-01    8.450E+01%                3.90E+00
 EU-155  A    2.1464E+00    2.1464E+00    1.212E+02%                8.67E+00
 HF-181 #A    6.5843E-01    6.5844E-01    1.212E+02%                2.70E+00
 Ta-182 #A   -2.7041E+00   -2.7041E+00    1.080E+02%                9.88E+00
 Hg-203 #A   -7.3478E-01   -7.3479E-01    9.272E+01%                2.52E+00
 TL-208       1.1002E+01    1.1002E+01    1.020E+01%                1.76E+00
 PM-146 #A    8.9312E-01    8.9312E-01    8.457E+01%                1.72E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:19:19 AMPage 19
 TestAmerica Inc                 Spectrum name: 19_Gamma_20182652.An1            
                                                                                 
 Y-88   #A   -2.1772E-02   -2.1773E-02    4.579E+03%                8.37E-01
 Cd-113m#A   -2.3445E+03   -2.3445E+03    3.031E+02%                2.43E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                9.20E+01
 Cf-251  A    2.9456E+00    2.9456E+00    9.997E+01%                7.50E+00
 Cf-249 #A   -1.2922E-01   -1.2922E-01    8.228E+02%                3.63E+00
 Sn-126 #A    5.3800E+00    5.3800E+00    1.397E+02%                2.51E+01
 PB-210 #     4.7845E+01    4.7845E+01    3.761E+01%                4.64E+01
 PB-212       2.7323E+01    2.7323E+01    5.320E+00%                2.81E+00
 PB-214       2.6293E+01    2.6293E+01    6.353E+00%                3.73E+00
 BI-207 #A   -1.7695E+00   -1.7695E+00    5.714E+01%                3.30E+00
 BI-212       4.9696E+01    4.9696E+01    1.381E+01%                8.82E+00
 U-235  #A    1.4025E+00    1.4025E+00    7.363E+01%                2.67E+01
 BI-214       2.0889E+01    2.0889E+01    8.922E+00%                2.95E+00
 BI-210M#A    0.0000E+00    0.0000E+00    7.071E+02%                2.99E+00
 AC-228       3.1992E+01    3.1992E+01    6.727E+00%                1.64E+00
 TH-227 #A    1.6881E+00    1.6881E+00    1.641E+02%                1.87E+01
 TH-229 #A   -3.3169E+00   -3.3169E+00    3.575E+02%                3.06E+01
 TH-234  A    1.8059E+01    1.8059E+01    3.714E+01%                2.50E+01
 PA-231 #A    0.0000E+00    0.0000E+00    7.071E+02%                1.18E+02
 PA-233 #A    0.0000E+00    0.0000E+00    7.071E+02%                9.67E+00
 PA-234 #A   -9.9101E-02   -9.9101E-02    1.008E+02%                1.43E+01
 PA-234M#A    6.4913E+01    6.4913E+01    7.840E+01%                3.28E+02
 AM-241 #A    1.6858E+00    1.6858E+00    1.171E+02%                6.58E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.99E+01
 Ir-192 #A    0.0000E+00    0.0000E+00    7.071E+02%                4.05E+00
 Cs-136 #A   -7.3369E-01   -7.3372E-01    9.763E+01%                2.42E+00
 Np-239 #A   -2.7959E-01   -2.7966E-01    8.898E+02%                8.38E+00
 Nd-147 #A   -7.7242E-01   -7.7246E-01    6.599E+02%                1.25E+01
 TL-210 #A    1.3856E-01    1.3856E-01    5.111E+02%                2.47E+00
 Kr-85  #A   -1.5746E+02   -1.5746E+02    1.196E+02%                6.33E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.7 to  1999.4 keV)     3.328E+02  Bq/Sample     
 Total Decayed Activity (   37.7 to  1999.4 keV) 3.3281012E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 8_Gamma_20184240 
-----------------------------------------------------------------------------                      
   Sample Description: 403043_Gamma_160-31847-A-241-B 
             Detector: Detector # 8       
             Batch ID: 403043                 
    Work Order Number: Gamma   
           Lot Number: 160-31847-A-241-B
-----------------------------------------------------------------------------
        Decay to Time: 12/19/2018 06:49       Live Time: 1800   sec
     Acquisition Time: 12/19/2018 06:50:06    Real Time: 1844   sec
        Analysis Time: 12/19/2018 07:21       Dead Time: 2.38   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 8_Soil_TunaCan.Clb
  Efficiency Cal Desc: 8_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 10:35
      Energy Cal Date: 2/28/2012 10:34                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 8_2018-11-22_1539.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -2.005E+00          423.6     8.493E+00    8.494E+00    2.876E+01
NA-22     -5.340E-02         1102.3     5.887E-01    5.887E-01    2.145E+00
K-40       2.271E+02            6.4     1.446E+01    1.855E+01    1.274E+01
Sc-46      9.318E-01          139.8     1.303E+00    1.303E+00    4.382E+00
CR-51      7.737E+00          231.9     1.795E+01    1.795E+01    5.965E+01
MN-54      8.559E-01          110.7     9.478E-01    9.489E-01    2.177E+00
FE-59      1.248E-01         1394.0     1.739E+00    1.739E+00    4.015E+00
Co-56      4.188E+00           15.8     6.609E-01    6.951E-01    2.504E+00
CO-57      0.000E+00         1.#INF     4.207E-01    4.207E-01    2.202E+00
CO-58     -2.555E-01          357.1     9.123E-01    9.124E-01    2.136E+00
CO-60     -7.049E-01          228.5     1.611E+00    1.611E+00    2.662E+00
ZN-65      0.000E+00         1.#INF     9.775E-01    9.775E-01    1.342E+01
NB-94      2.138E-01          463.5     9.909E-01    9.910E-01    2.299E+00
ZR-95     -1.415E+00          142.4     2.015E+00    2.016E+00    4.609E+00
NB-95     -1.458E+00           94.2     1.374E+00    1.376E+00    4.577E+00
RU-103    -7.795E-01          111.5     8.694E-01    8.703E-01    2.268E+00
RH-106     7.649E+00          125.5     9.599E+00    9.608E+00    1.825E+01
AG-108M    6.816E-01           86.6     5.903E-01    5.913E-01    2.007E+00
AG-110M   -1.482E-01           59.5     8.819E-02    8.852E-02    5.636E+00
SN-113     1.294E+00          102.4     1.325E+00    1.327E+00    4.416E+00
SB-124     1.326E+00           80.2     1.064E+00    1.066E+00    8.525E+00
SB-125     2.361E+00           91.0     2.148E+00    2.151E+00    7.099E+00
I-131      4.839E-01          255.3     1.235E+00    1.236E+00    2.082E+00
Gd-153    -1.735E+00          339.0     5.881E+00    5.882E+00    1.948E+01
Ga-68     -1.237E+01          314.1     3.886E+01    3.887E+01    8.825E+01
Tc-99m     0.000E+00         1.#INF     4.648E-01    4.648E-01    3.839E+00
BA-133    -4.844E-01          639.2     3.096E+00    3.096E+00    1.031E+01
CS-134    -3.341E-01           64.8     2.165E-01    2.172E-01    4.333E+00
CS-137    -1.729E+00          129.6     2.242E+00    2.243E+00    3.768E+00
CE-139     9.334E-01           90.5     8.449E-01    8.495E-01    2.801E+00
Ba-140    -5.067E-01          156.4     7.927E-01    7.931E-01    7.812E+00
La-140    -5.493E-01           35.0     1.923E-01    1.945E-01    3.065E+00
CE-141    -1.620E+00          136.9     2.219E+00    2.220E+00    7.356E+00
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CE-144     1.457E+01           38.8     5.649E+00    5.698E+00    1.286E+01
PM-144     1.761E-01          537.9     9.474E-01    9.474E-01    2.205E+00
EU-152     2.474E+00           92.1     2.279E+00    2.283E+00    6.545E+00
EU-154     3.440E+00           71.4     2.456E+00    2.463E+00    4.176E+00
EU-155    -3.816E+00           46.5     1.775E+00    1.787E+00    2.746E+01
HF-181     8.359E-01          108.8     9.092E-01    9.102E-01    3.048E+00
Ta-182     1.509E+00          107.7     1.626E+00    1.628E+00    1.883E+01
Hg-203    -9.225E-01          101.1     9.329E-01    9.344E-01    3.104E+00
TL-208     5.779E+00           13.6     7.867E-01    8.419E-01    1.576E+00
PM-146     1.498E+00           79.8     1.196E+00    1.198E+00    2.756E+00
Y-88       8.097E-01           85.0     6.884E-01    6.900E-01    1.532E+00
Cd-113m   -1.425E+04           81.3     1.159E+04    1.163E+04    3.843E+04
Cd-109     0.000E+00         1.#INF     4.966E+01    4.967E+01    1.644E+02
Cf-251    -1.543E+00          266.2     4.106E+00    4.109E+00    1.044E+01
Cf-249     1.868E+00           99.3     1.855E+00    1.857E+00    4.480E+00
Sn-126    -9.942E-01         1201.6     1.195E+01    1.195E+01    3.983E+01
PB-210     1.745E+02           15.6     2.730E+01    2.916E+01    6.292E+01
PB-212     2.023E+01            6.6     1.333E+00    1.868E+00    3.126E+00
PB-214     1.546E+02            1.9     2.986E+00    8.568E+00    4.139E+00
BI-207     6.779E-01           99.6     6.750E-01    6.758E-01    2.961E+00
BI-212    -9.960E+00          129.5     1.290E+01    1.291E+01    4.145E+01
U-235     -7.801E+00           63.3     4.939E+00    4.955E+00    3.191E+01
BI-214     1.366E+02            2.9     3.927E+00    8.111E+00    3.701E+00
BI-210M   -1.729E+00           79.1     1.367E+00    1.371E+00    4.820E+00
AC-228     2.752E+01            9.6     2.644E+00    2.993E+00    6.065E+00
TH-227    -1.322E+01           71.8     9.487E+00    9.521E+00    3.073E+01
TH-229     3.476E+00          448.7     1.559E+01    1.560E+01    3.980E+01
TH-234     8.359E+01           11.9     9.906E+00    1.095E+01    2.967E+01
PA-231    -2.951E+01          213.2     6.290E+01    6.292E+01    2.089E+02
PA-233    -6.523E-01          759.0     4.951E+00    4.951E+00    1.649E+01
PA-234    -8.961E-01          209.2     1.875E+00    1.875E+00    1.805E+01
PA-234M    4.119E+01          313.0     1.289E+02    1.290E+02    4.272E+02
AM-241    -3.739E+00           28.1     1.051E+00    1.068E+00    1.153E+01
Np-237     0.000E+00         1.#INF     1.484E+01    1.484E+01    4.911E+01
Ir-192     5.854E-01           91.5     5.357E-01    5.368E-01    6.884E+00
Cs-136     3.279E-01          317.6     1.041E+00    1.042E+00    3.552E+00
Np-239     1.491E+00          517.8     7.723E+00    7.723E+00    2.559E+01
Nd-147    -6.782E+00          103.3     7.007E+00    7.017E+00    1.647E+01
TL-210     8.774E-01           89.5     7.856E-01    7.872E-01    2.634E+00
Kr-85      5.642E+01          331.2     1.869E+02    1.869E+02    6.349E+02
-----------------------------------------------------------------------------
Total      9.909E+02

      Analyst: kody Saulters
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:41 AMPage  1
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184240.An1             
                                                                                 
 Sample description                                             
      403043_Gamma_160-31847-A-241-B                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det8\8_Gamma_20184240.An1

 Acquisition information
        Start time:                 12/19/2018 6:50:06 AM
        Live time:               1800
        Real time:               1844
        Dead time:                  2.38 %
        Detector ID:                    8

 Detector system                                                
      Ge 8 SN/174                                                     
                                                                      

 Calibration
        Filename:                   8_Soil_TunaCan.Clb
      8_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:34:41 AM
             Zero offset:           0.052 keV
             Gain:                  0.250 keV/channel
             Quadratic:             5.282E-10 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 10:35:20 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.39 %
             Log(Eff):             -1.098764E-01 + (-4.958544E-01*Log(E) ) + 
                                    ( -2.572270E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.71 %
             Log(Eff):             -2.525301E+01 + ( 9.398253E+00*Log(E) ) + 
                                    ( -1.000034E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.55keV )
        Stop channel:            8000 (  1999.97keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:41 AMPage  2
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184240.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/19/2018 6:49:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       8_2018-11-22_1539.PBC
                                                 11/22/2018 3:39:45 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   42 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1254

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.37      268.  15.65   0.97  1.993E-02    46.54   4.250  1.745E+02 PB210 
    63.22      254.  23.41   0.91  3.090E-02    63.29   3.810  1.199E+02 TH234 
    74.74      670.   6.81   1.03  3.614E-02
    77.09     1212.   4.26   1.04  3.698E-02
    83.97      224.  15.13   1.04  3.900E-02
    87.16      417.   9.04   1.04  3.973E-02    86.49  13.100  4.462E+01 Np237 
                                                86.54  30.700  1.903E+01 EU155 
                                                86.94   9.040  6.450E+01 Sn126 
                                                87.57  37.500  1.550E+01 Sn126 
                                                88.04   3.790  1.530E+02 Cd109 
    89.80      190.  18.54   1.05  4.025E-02
    92.66      339.  11.27   1.05  4.072E-02    92.59   5.584  8.286E+01 TH234 
                                                93.35   5.561  8.298E+01 AC228 
    99.49       36. 358.19   1.05  4.151E-02    99.50  15.000    PBC<MDA Np239 
   103.92       44.  45.30   0.56  4.179E-02   103.20  21.800  2.706E+00 Gd153 
                                               103.70  24.000  2.457E+00 Np239 
   106.12       26. 517.83   1.06  4.187E-02   106.13  22.700    PBC<MDA Np239 
   121.78       12. 333.66   1.07  4.148E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.957E-01 CO57  
   123.10        9. 424.82   1.07  4.138E-02   123.10  40.790    PBC<MDA EU154 
   133.22      117.  38.78   1.01  4.035E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  1.457E+01 CE144 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:41 AMPage  3
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184240.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   162.66       17. 245.88   1.10  3.593E-02   162.66   6.220    PBC<MDA Ba140 
   165.41       49.  90.52   1.10  3.629E-02   165.85  79.900    PBC<MDA CE139 
   176.61       45.  52.99   0.48  3.460E-02   176.60  17.000  4.219E+00 Cf251 
   186.05      697.   7.29   1.26  3.325E-02   185.72  54.000  2.155E+01 U235  
   193.09        9. 448.66   1.13  3.226E-02   193.51   4.400    PBC<MDA TH229 
   205.33       19. 211.51   1.13  3.083E-02   205.33   5.010    PBC<MDA U235  
   235.97       36. 167.98   1.16  2.768E-02   235.97  12.300    PBC<MDA TH227 
   238.55      428.   6.65   1.16  2.744E-02   238.63  43.300  1.999E+01 PB212 
   242.04      563.   5.42   1.16  2.714E-02   242.00   7.430  1.551E+02 PB214 
   284.30       11. 311.80   1.19  2.393E-02   284.30   6.140    PBC<MDA I131  
   295.22     1292.   2.99   1.20  2.323E-02   295.09  19.300  1.601E+02 PB214 
                                               296.00  79.000  3.920E+01 TL210 
   299.83       57.  32.20   1.20  2.295E-02   300.03   3.280  4.221E+01 PB212 
                                               300.07   2.460  5.629E+01 PA231 
                                               300.18   6.200  2.234E+01 PA233 
   320.08       30. 231.95   1.22  2.179E-02   320.08   9.940    PBC<MDA CR51  
   327.59       16. 186.46   1.23  2.133E-02   328.76  20.300    PBC<MDA La140 
   333.44       26. 167.33   1.23  2.110E-02   333.44  15.510    PBC<MDA Cf249 
   338.23       94.  25.11   0.65  2.086E-02   338.32  12.010  2.078E+01 AC228 
   351.89     2075.   2.44   1.16  2.021E-02   351.93  37.600  1.517E+02 PB214 
   364.48        6. 404.37   1.25  1.965E-02   364.48  81.700    PBC<MDA I131  
   387.95       28. 107.00   1.27  1.869E-02   387.95  66.000    PBC<MDA Cf249 
   391.69       28. 102.42   1.27  1.855E-02   391.69  64.000    PBC<MDA SN113 
   433.94       17. 139.04   1.30  1.708E-02   433.94  90.480    PBC<MDA AG108M
   453.88       21. 107.38   1.32  1.647E-02   453.88  65.000    PBC<MDA PM146 
   463.37       24.  90.97   1.32  1.620E-02   463.37  10.470    PBC<MDA SB125 
   468.06       23.  91.50   1.33  1.606E-02   468.06  51.750    PBC<MDA Ir192 
   482.00       19. 108.76   1.34  1.569E-02   482.00  80.500    PBC<MDA HF181 
   511.86       78.  25.19   2.61  1.494E-02   511.86  20.000  1.451E+01 RH106 
   513.98        6. 331.22   1.36  1.489E-02   513.98   0.430    PBC<MDA Kr85  
   563.24        6. 302.87   1.39  1.381E-02   563.24   8.350    PBC<MDA CS134 
   569.32       19.  64.80   1.40  1.369E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  9.606E+00 PA234 
                                               569.70  97.740  8.061E-01 BI207 
   569.70        8. 159.37   1.40  1.368E-02   569.32  15.380  2.243E+00 CS134 
                                               569.47   8.200  4.208E+00 PA234 
                                               569.70  97.740  3.531E-01 BI207 
   583.13      118.  13.61   1.33  1.342E-02   583.02  84.500  5.779E+00 TL208 
   600.50       18. 327.57   1.42  1.310E-02   600.50  17.860    PBC<MDA SB125 
   602.73       18. 320.39   1.42  1.306E-02   602.73  98.260    PBC<MDA SB124 
   604.71       18. 321.78   1.42  1.303E-02   604.71  97.620    PBC<MDA CS134 
   609.23     1440.   2.88   1.47  1.295E-02   609.31  46.090  1.341E+02 BI214 
                                               610.30   5.750  1.076E+03 RU103 
   614.28        8. 706.29   1.43  1.286E-02   614.28  89.850    PBC<MDA AG108M
   621.92        5. 367.15   1.43  1.273E-02   621.92   9.930    PBC<MDA RH106 
   696.54        4. 537.87   1.48  1.158E-02   696.54  99.000    PBC<MDA PM144 
   702.63        4. 463.46   1.48  1.150E-02   702.63  97.900    PBC<MDA NB94  
   722.79       19.  80.22   1.50  1.123E-02   722.79  10.810    PBC<MDA SB124 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:41 AMPage  4
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184240.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               722.94  90.840  1.022E+00 AG108M
                                               723.36  20.220  4.594E+00 EU154 
   722.94       19.  86.60   1.50  1.123E-02   722.79  10.810  8.589E+00 SB124 
                                               722.94  90.840  1.022E+00 AG108M
                                               723.36  20.220  4.595E+00 EU154 
   723.36       12. 138.02   1.50  1.123E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  6.783E-01 AG108M
                                               723.36  20.220  3.049E+00 EU154 
   735.72       12. 118.15   1.51  1.107E-02   735.72  22.500    PBC<MDA PM146 
   766.41        5. 410.06   1.53  1.070E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294    PBC<MDA PA234M
   778.92       16.  92.11   1.53  1.055E-02   778.92  12.940    PBC<MDA EU152 
   785.42       20.  90.32   1.54  1.048E-02   785.42   1.280    PBC<MDA BI212 
   799.60       16.  89.53   1.55  1.032E-02   799.60  98.960    PBC<MDA TL210 
   818.50        6. 317.56   1.56  1.012E-02   818.50 100.000    PBC<MDA Cs136 
   834.85       15. 110.74   1.57  9.955E-03   834.85  99.980    PBC<MDA MN54  
   860.56       32.  53.24   1.59  9.703E-03   860.56  12.420    PBC<MDA TL208 
   873.23       17.  71.40   1.59  9.584E-03   873.23  12.270    PBC<MDA EU154 
   889.28       16. 139.78   1.60  9.438E-03   889.28  99.984    PBC<MDA Sc46  
   898.04        3. 461.15   1.61  9.360E-03   898.04  93.700    PBC<MDA Y88   
   910.98      128.  15.01   1.47  9.247E-03   911.07  29.000  2.662E+01 AC228 
   946.02        3. 570.57   1.64  8.957E-03   946.02  13.400    PBC<MDA PA234 
   968.64       80.  11.99   1.91  8.776E-03   968.97  17.460  2.900E+01 AC228 
   996.33       18.  83.12   1.67  8.571E-03   996.33  10.600    PBC<MDA EU154 
  1001.30        3. 473.08   1.67  8.537E-03  1001.00   0.837    PBC<MDA PA234M
  1050.36       10. 125.50   1.70  8.193E-03  1050.36   1.560    PBC<MDA RH106 
  1063.66       12. 119.41   1.71  8.106E-03  1063.66  74.500    PBC<MDA BI207 
  1120.22      304.   6.25   1.60  7.754E-03  1120.29  15.100  1.442E+02 BI214 
                                              1120.55  99.987  2.179E+01 Sc46  
                                              1121.30  34.900  6.246E+01 Ta182 
  1173.24       -4. 498.08   1.77  7.453E-03  1173.24  99.900    PBC<MDA CO60  
  1221.41       11. 107.75   1.80  7.199E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.28      104.  15.78   1.81  7.114E-03  1238.28  66.070  1.229E+01 Co56  
  1384.30       16.  85.86   1.88  6.460E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00       37.  38.44   1.90  6.366E-03  1408.00  21.005  1.537E+01 EU152 
  1460.66      269.   6.37   2.05  6.165E-03  1460.83  10.670  2.271E+02 K40   
  1690.98        4. 226.52   2.03  5.425E-03  1690.98  47.790    PBC<MDA SB124 
  1764.36      255.   6.61   1.97  5.226E-03  1764.49  15.400  1.760E+02 BI214 
  1836.06        7.  85.02   2.10  5.046E-03  1836.06  99.200    PBC<MDA Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.78    74.73       706.       670. 1.855E+04    6.81   1.034  -       D
   308.19    77.09       728.      1212. 3.276E+04    4.26   1.036  -       D
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:41 AMPage  5
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184240.An1             
                                                                                 
   Channel   Energy Background  Net area  Eff*Area   Uncert   FWHM  Suspected   
   335.59    83.96       458.       230. 5.893E+03   14.72   1.041  -       D
   358.90    89.78       496.       220. 5.465E+03   15.83   1.046  -       D
   415.49   103.92       166.        44. 1.061E+03   45.30   0.562  -      l 
   744.02   186.05       421.       697. 2.098E+04    7.29   1.264  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.27    46.37       405.       268.     0.149    15.65   0.965 
 TH-227    200.36    50.14      1464.       -48.    -0.027   113.97   1.015s
 AM-241    237.95    59.54      2070.       -70.    -0.039    28.10   1.022s
 TH-234    252.96    63.29       663.       238.     0.132    16.62   1.025D
 BA-133    323.77    80.99      9638.       -59.    -0.033    87.67   1.039s
 Np-237    345.77    86.49      9567.         0.     0.000   235.96   1.043A
 EU-155    345.98    86.54      9508.       -59.    -0.033   235.24   1.043 
 Sn-126    347.57    86.94      9176.       -59.    -0.033   231.02   1.044 
 Sn-126    350.09    87.57      8852.       -59.    -0.033   226.84   1.044s
 Cd-109    351.97    88.04      9117.         0.     0.000   230.11   1.044A
 Nd-147    364.21    91.10      8794.       -59.    -0.033   225.50   1.047s
 TH-234    370.17    92.59       649.       342.     0.190    11.85   1.048D
 AC-228    373.21    93.35      8660.       -59.    -0.033   223.42   1.049s
 Gd-153    389.81    97.50      8594.       -39.    -0.022   338.99   1.052s
 Np-239    397.81    99.50      8519.        36.     0.020   358.19   1.053s
 Gd-153    412.62   103.20      8555.         0.     0.000  1000.00   1.056 
 EU-155    421.07   105.31      8745.       -61.    -0.034    46.51   1.058s
 Np-239    424.34   106.13      8711.        26.     0.014   517.83   1.058s
 EU-152    486.94   121.78       864.        12.     0.007   333.66   1.071s
 CO-57     488.06   122.06       876.         0.     0.000  1000.00   1.071s
 EU-154    492.22   123.10       710.         9.     0.005   424.82   1.072s
 PA-234    525.00   131.29      2538.       -34.    -0.019   209.23   1.078s
 HF-181    531.92   133.02      2504.         0.     0.000  1000.00   1.079 
 CE-144    532.71   133.22       469.       117.     0.065    38.78   1.006 
 HF-181    545.02   136.30      2504.         0.     0.000  1000.00   1.082s
 CO-57     545.72   136.47      2504.         0.     0.000  1000.00   1.082s
 Tc-99m    561.86   140.51      2504.         0.     0.000  1000.00   1.085 
 U-235     574.97   143.79      2713.       -60.    -0.033    63.31   1.087 
 CE-141    581.59   145.44      2754.       -54.    -0.030   136.94   1.089s
 Ba-140    650.47   162.66       831.        17.     0.009   245.88   1.102 
 U-235     653.35   163.38       807.       -27.    -0.015   142.11   1.102 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:41 AMPage  6
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184240.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CE-139    663.24   165.85       948.        49.     0.027    90.52   1.104s
 Cf-251    706.23   176.60       535.       -16.    -0.009   266.17   1.112s
 U-235     742.71   185.72      1318.       -68.    -0.038    58.42   1.119 
 TH-229    773.87   193.51       451.         9.     0.005   448.66   1.125s
 U-235     821.17   205.33       474.        19.     0.011   211.51   1.134 
 TH-229    843.24   210.85       500.        -7.    -0.004   236.89   1.138s
 Cf-251    907.84   227.00       480.       -40.    -0.022   108.40   1.151 
 TH-227    943.73   235.97      1855.        36.     0.020   167.98   1.157s
 PB-212    954.37   238.63       190.       433.     0.240     6.59   1.159D
 PB-214    967.84   242.00       198.       565.     0.314     5.49   1.162D
 EU-152    978.62   244.69      1997.       -40.    -0.022   159.40   1.164s
 TH-227   1024.81   256.24       440.       -43.    -0.024    71.79   1.172s
 Cd-113m  1054.65   263.70       485.       -39.    -0.022    81.34   1.178 
 BI-210M  1063.18   265.83       525.       -39.    -0.022    79.07   1.179s
 TL-208   1108.99   277.28       508.       -34.    -0.019    96.66   1.188s
 Hg-203   1116.66   279.20       535.       -33.    -0.018   101.13   1.189s
 I-131    1137.05   284.30       304.        11.     0.006   311.80   1.193 
 PB-214   1180.22   295.09       101.      1292.     0.718     2.99   1.201D
 TL-210   1183.86   296.00      2845.       -35.    -0.019   218.01   1.202s
 PB-212   1199.98   300.03       123.        60.     0.033    29.20   1.205D
 PA-231   1200.14   300.07      2810.       -35.    -0.019   216.16   1.205s
 PA-233   1200.58   300.18      2776.       -35.    -0.019   214.79   1.205 
 PA-231   1210.46   302.65      2741.       -35.    -0.019   213.16   1.207s
 BA-133   1211.27   302.85      2706.       -35.    -0.019   211.78   1.207s
 Ba-140   1219.26   304.85      2671.       -35.    -0.019   210.16   1.208s
 BI-210M  1219.45   304.90      2636.       -35.    -0.019   208.80   1.208s
 Ir-192   1233.62   308.44      2601.       -35.    -0.019   206.95   1.211s
 PA-233   1247.91   312.01      2540.        -9.    -0.005   758.98   1.214s
 Ir-192   1265.82   316.49      2531.         0.     0.000  1000.00   1.217s
 CR-51    1280.20   320.08      2433.        30.     0.017   231.95   1.219s
 La-140   1314.91   328.76       228.        16.     0.009   186.46   1.226s
 Cf-249   1333.63   333.44       958.        26.     0.015   167.33   1.229 
 AC-228   1352.77   338.23       125.        94.     0.052    25.11   0.645s
 Cs-136   1362.15   340.57       984.         0.     0.000  1000.00   1.234 
 EU-152   1377.01   344.29       984.         0.     0.000  1000.00   1.237s
 PB-214   1407.45   351.89       134.      2075.     1.153     2.44   1.165 
 BA-133   1423.87   356.00      2392.       -11.    -0.006   639.16   1.245s
 I-131    1457.81   364.48       152.         6.     0.003   404.37   1.252s
 BA-133   1535.24   383.84       204.       -31.    -0.017    90.77   1.266s
 Cf-249   1551.68   387.95       431.        28.     0.015   107.00   1.269 
 SN-113   1566.64   391.69       387.        28.     0.015   102.42   1.271s
 SB-125   1711.39   427.88       181.        -7.    -0.004   426.94   1.297s
 AG-108M  1735.64   433.94       130.        17.     0.009   139.04   1.301s
 PM-146   1815.41   453.88       117.        21.     0.012   107.38   1.315s
 SB-125   1853.36   463.37       224.        24.     0.013    90.97   1.322s
 Ir-192   1872.14   468.06       219.        23.     0.013    91.50   1.325s
 BE-7     1910.28   477.60       320.        -6.    -0.003   423.61   1.332s
 HF-181   1927.89   482.00       204.        19.     0.011   108.76   1.335s
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:41 AMPage  7
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184240.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 La-140   1947.98   487.02       333.       -19.    -0.011   137.75   1.339 
 RU-103   1988.12   497.05       135.       -20.    -0.011   111.54   1.346s
 RH-106   2047.36   511.86       154.        78.     0.043    25.19   2.606s
 Kr-85    2055.83   513.98       228.         6.     0.004   331.22   1.357s
 Nd-147   2123.91   531.00       130.       -23.    -0.013   103.32   1.369s
 Ba-140   2148.95   537.26       100.       -11.    -0.006   193.49   1.373s
 CS-134   2252.86   563.24        69.         6.     0.003   302.87   1.391s
 CS-134   2277.20   569.32        69.        19.     0.011    64.80   1.395s
 PA-234   2277.80   569.47        96.        -2.    -0.001   731.19   1.395s
 BI-207   2278.73   569.70        88.         8.     0.005   159.37   1.396s
 TL-208   2332.43   583.13        40.       118.     0.066    13.61   1.335 
 SB-125   2401.92   600.50      1719.        18.     0.010   327.57   1.416s
 SB-124   2410.85   602.73      1737.        18.     0.010   320.39   1.418s
 CS-134   2418.76   604.71      1756.        18.     0.010   321.78   1.419s
 BI-214   2436.86   609.23        63.      1440.     0.800     2.88   1.474 
 RU-103   2441.12   610.30      1774.        19.     0.010   322.62   1.423s
 AG-108M  2457.05   614.28      1793.         8.     0.005   706.29   1.426s
 RH-106   2487.60   621.92        69.         5.     0.003   367.15   1.431 
 SB-125   2543.49   635.89       170.       -28.    -0.015    68.90   1.440s
 I-131    2547.83   636.97       152.       -15.    -0.008   118.08   1.441s
 AG-110M  2630.98   657.76       165.       -13.    -0.007   142.46   1.455 
 CS-137   2646.58   661.66       208.       -32.    -0.018   129.62   1.457s
 PM-144   2786.11   696.54        84.         4.     0.002   537.87   1.480 
 NB-94    2810.46   702.63        89.         4.     0.002   463.46   1.484s
 SB-124   2891.09   722.79       104.        19.     0.010    80.22   1.497s
 AG-108M  2891.70   722.94       123.        19.     0.010    86.60   1.498s
 EU-154   2893.39   723.36       142.        12.     0.007   138.02   1.498s
 ZR-95    2896.74   724.20       183.       -21.    -0.012    91.68   1.498s
 BI-212   2908.63   727.17       167.       -15.    -0.008   129.53   1.500s
 PM-146   2942.83   735.72        42.        12.     0.007   118.15   1.506s
 PM-146   2988.59   747.16        70.        -8.    -0.004   224.65   1.513s
 ZR-95    3026.87   756.73        98.       -15.    -0.008   142.36   1.519s
 AG-110M  3055.73   763.94       308.       -38.    -0.021    52.22   1.524s
 NB-95    3063.11   765.79       335.       -28.    -0.016    94.25   1.525s
 PA-234M  3065.60   766.41       187.         5.     0.003   410.06   1.526 
 EU-152   3115.64   778.92        47.        16.     0.009    92.11   1.534s
 BI-212   3141.64   785.42        66.        20.     0.011    90.32   1.538s
 CS-134   3183.44   795.87       203.       -26.    -0.014    80.72   1.544s
 TL-210   3198.36   799.60        96.        16.     0.009    89.53   1.547s
 CS-134   3207.77   801.95       213.       -26.    -0.014    68.61   1.548s
 CO-58    3243.06   810.78        61.        -5.    -0.003   357.07   1.554 
 La-140   3263.04   815.77       176.       -25.    -0.014    78.28   1.557 
 Cs-136   3273.97   818.50       177.         6.     0.003   317.56   1.559 
 MN-54    3339.36   834.85        61.        15.     0.009   110.74   1.569s
 Co-56    3387.05   846.77        80.       -21.    -0.011    85.90   1.577s
 TL-208   3442.23   860.56        56.        32.     0.018    53.24   1.585 
 NB-94    3484.36   871.10        80.        -6.    -0.003   271.11   1.592 
 EU-154   3492.89   873.23        62.        17.     0.009    71.40   1.593s
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:41 AMPage  8
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184240.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234   3522.10   880.53       181.       -22.    -0.012    87.86   1.598s
 PA-234   3532.94   883.24       204.         0.     0.000  1000.00   1.599s
 AG-110M  3538.71   884.68       208.       -25.    -0.014    82.39   1.600s
 Sc-46    3557.10   889.28       237.        16.     0.009   139.78   1.603s
 Y-88     3592.14   898.04        57.         3.     0.002   461.15   1.608s
 AC-228   3643.91   910.98        32.       128.     0.071    15.01   1.465 
 AG-110M  3749.96   937.49       245.       -40.    -0.022    88.05   1.633s
 PA-234   3784.07   946.02        60.         3.     0.002   570.57   1.638 
 AC-228   3874.55   968.64         3.        80.     0.044    11.99   1.914s
 EU-154   3985.31   996.33       107.        18.     0.010    83.12   1.668s
 PA-234M  4003.99  1001.00       126.         3.     0.002   473.08   1.671s
 Co-56    4151.36  1037.84        75.       -20.    -0.011    97.79   1.693s
 Cs-136   4192.29  1048.07        55.        -8.    -0.004   135.78   1.698s
 RH-106   4201.45  1050.36        73.        10.     0.006   125.50   1.700s
 BI-207   4254.65  1063.66        40.        12.     0.007   119.41   1.708s
 Ga-68    4309.61  1077.40        50.        -5.    -0.003   314.11   1.716s
 ZN-65    4462.20  1115.55       393.         0.     0.000  1000.00   1.738s
 BI-214   4480.89  1120.22        12.       304.     0.169     6.25   1.597 
 Sc-46    4482.22  1120.55       393.         0.     0.000  1000.00   1.740 
 CO-60    4692.97  1173.24        49.        -4.    -0.002   498.08   1.770s
 Ta-182   4756.23  1189.05        60.       -16.    -0.009   109.33   1.779 
 Ta-182   4885.67  1221.41        27.        11.     0.006   107.75   1.797 
 Co-56    4953.16  1238.28        32.       104.     0.058    15.78   1.806 
 EU-154   5098.20  1274.54        27.         0.     0.000  1000.00   1.826s
 FE-59    5166.43  1291.60        32.        -3.    -0.002   594.53   1.835s
 TL-210   5252.05  1313.00        59.       -21.    -0.011    87.07   1.847s
 CO-60    5330.06  1332.50        39.        -8.    -0.005   228.49   1.857s
 AG-110M  5537.25  1384.30        32.        16.     0.009    85.86   1.884s
 EU-152   5632.07  1408.00        32.        37.     0.021    38.44   1.896s
 K-40     5842.70  1460.66         7.       269.     0.149     6.37   2.051 
 La-140   6384.93  1596.21        34.        -5.    -0.003    35.00   1.990s
 SB-124   6764.03  1690.98        11.         4.     0.002   226.52   2.034s
 BI-214   7057.54  1764.36         7.       255.     0.142     6.61   1.974 
 Co-56    7085.51  1771.35       278.        -8.    -0.005   285.24   2.070s
 Y-88     7344.36  1836.06         6.         7.     0.004    85.02   2.098s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -2.0050E+00                                      5.31E+01             
                           477.60-2.005E+00 ?(  2.876E+01 4.24E+02 1.05E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:41 AMPage  9
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184240.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NA-22    C  -5.3404E-02                                      9.50E+02             
                          1274.53-5.340E-02 %(  2.145E+00 1.10E+03 9.99E+01 G  
 
K-40     N   2.2713E+02                                      4.66E+11             
                          1460.83 2.271E+02  (P 1.274E+01 6.37E+00 1.07E+01 G  
 
Sc-46    F   9.3183E-01                                      8.38E+01             
                           889.28 9.318E-01 &(  4.382E+00 1.40E+02 1.00E+02 G  
                          1120.55 0.000E+00 -   6.815E+00 1.00E+03 1.00E+02 G  
 
CR-51    F   7.7372E+00                                      2.77E+01             
                           320.08 7.737E+00 ?(  5.965E+01 2.32E+02 9.94E+00 G  
 
MN-54    C   8.5591E-01                                      3.12E+02             
                           834.85 8.559E-01 ?(  2.177E+00 1.11E+02 1.00E+02 G  
 
FE-59    F   1.2477E-01                                      4.45E+01             
                          1099.25 1.248E-01 %(  4.015E+00 1.39E+03 5.65E+01 G  
                          1291.60-6.064E-01 + P 5.468E+00 5.95E+02 4.32E+01 G  
 
Co-56    C   4.1885E+00                                      7.73E+01             
                           846.77-1.169E+00 ?(P 2.504E+00 8.59E+01 9.99E+01 G  
                          1238.28 1.229E+01  (  3.436E+00 1.58E+01 6.61E+01 G  
                          1037.84-9.500E+00 +   2.046E+01 9.78E+01 1.41E+01 G  
                          1771.35-5.743E+00 -   5.545E+01 2.85E+02 1.55E+01  A 
 
CO-58    C  -2.5549E-01                                      7.09E+01             
                           810.78-2.555E-01 &(  2.136E+00 3.57E+02 9.95E+01 G  
 
CO-60    F  -7.0489E-01                                      1.93E+03             
                          1332.50-7.049E-01 &(P 2.662E+00 2.28E+02 1.00E+02 G  
                          1173.24-2.879E-01 + P 2.633E+00 4.98E+02 9.99E+01 G  
 
NB-94    I   2.1381E-01                                      7.41E+06             
                           702.63 2.138E-01 ?(  2.299E+00 4.63E+02 9.79E+01 G  
                           871.10-3.604E-01 & P 2.574E+00 2.71E+02 9.99E+01 G  
 
ZR-95    I  -1.4155E+00                                      6.40E+01             
                           756.73-1.415E+00 ?(  4.609E+00 1.42E+02 5.45E+01 G  
                           724.20-2.410E+00 &   7.381E+00 9.17E+01 4.42E+01 G  
 
NB-95    I  -1.4581E+00                                      6.40E+01             
                           765.79-1.458E+00 ?(  4.577E+00 9.42E+01 9.98E+01 G  
 
RU-103   I  -7.7945E-01                                      3.93E+01             
                           497.05-7.795E-01 ?(P 2.268E+00 1.12E+02 9.09E+01 G  
                           610.30 1.384E+01 ?   1.487E+02 3.23E+02 5.75E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:41 AMPage 10
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184240.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RH-106   I   7.6490E+00                                      3.74E+02             
                           621.92 2.051E+00 &(  1.825E+01 3.67E+02 9.93E+00 G  
                          1050.36 4.328E+01 ?(P 1.849E+02 1.25E+02 1.56E+00 G  
                           511.86 1.451E+01 ?   1.126E+01 2.52E+01 2.00E+01 GA 
 
AG-108M  C   6.8160E-01                                      1.53E+05             
                           433.94 6.111E-01 &(  2.007E+00 1.39E+02 9.05E+01 G  
                           722.94 1.022E+00 ?(  2.959E+00 8.66E+01 9.08E+01 G  
                           614.28 4.082E-01 &(  9.618E+00 7.06E+02 8.98E+01 G  
 
AG-110M  F  -1.4824E-01                                      2.50E+02             
                           884.68-2.056E+00 ?(  5.636E+00 8.24E+01 7.27E+01 G  
                           657.76-6.281E-01 +   3.023E+00 1.42E+02 9.46E+01 G  
                           937.49-7.117E+00 +   1.355E+01 8.81E+01 3.44E+01 G  
                          1384.30 5.559E+00 &(P 1.034E+01 8.59E+01 2.43E+01 G  
                           763.94-8.728E+00 + P 1.966E+01 5.22E+01 2.23E+01 G  
 
SN-113   F   1.2936E+00                                      1.15E+02             
                           391.69 1.294E+00 &(P 4.416E+00 1.02E+02 6.40E+01 G  
 
SB-124   F   1.3264E+00                                      6.02E+01             
                           602.73 7.985E-01 ?(  8.525E+00 3.20E+02 9.83E+01 G  
                          1690.98 7.692E-01 ?(P 3.954E+00 2.27E+02 4.78E+01 G  
                           722.79 8.588E+00 ?(  2.298E+01 8.02E+01 1.08E+01 G  
 
SB-125   I   2.3607E+00                                      1.01E+03             
                           427.88-7.212E-01 ?(P 7.099E+00 4.27E+02 2.96E+01 G  
                           600.50 4.262E+00 ?(P 4.652E+01 3.28E+02 1.79E+01 G  
                           635.89-1.096E+01 &   2.499E+01 6.89E+01 1.13E+01 G  
                           463.37 7.831E+00 &(P 2.376E+01 9.10E+01 1.05E+01 G  
 
I-131    I   4.8386E-01                                      8.02E+00             
                           364.48 2.076E-01 &(  2.082E+00 4.04E+02 8.17E+01 G  
                           284.30 4.159E+00 &(  3.175E+01 3.12E+02 6.14E+00 G  
                           636.97-9.392E+00 +   3.735E+01 1.18E+02 7.17E+00 G  
 
Gd-153   F  -1.7348E+00                                      2.42E+02             
                            97.50-1.735E+00 ?(  1.948E+01 3.39E+02 3.00E+01 G  
                           103.20 0.000E+00 }   2.647E+01 1.00E+03 2.18E+01 G  
 
Ga-68    C  -1.2373E+01                                      4.71E-02             
                          1077.40-1.237E+01 ?(  8.825E+01 3.14E+02 3.30E+00 G  
 
BA-133   F  -4.8438E-01                                      3.85E+03             
                           356.00-4.844E-01 ?(  1.031E+01 6.39E+02 6.20E+01 G  
                           302.85-4.639E+00 &   3.263E+01 2.12E+02 1.83E+01 G  
                           383.84-1.036E+01 +   2.283E+01 9.08E+01 8.94E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:41 AMPage 11
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184240.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                            80.99-2.517E+00 + P 1.965E+01 8.77E+01 3.41E+01 GA 
 
CS-134   I  -3.3410E-01                                      7.54E+02             
                           795.87-1.614E+00  (  4.333E+00 8.07E+01 8.55E+01 G  
                           604.71 8.067E-01 &   8.649E+00 3.22E+02 9.76E+01 G  
                           569.32 5.120E+00 ?(  1.095E+01 6.48E+01 1.54E+01 G  
                           801.95-1.606E+01 & P 4.389E+01 6.86E+01 8.69E+00 G  
                           563.24 2.730E+00 ?(  2.000E+01 3.03E+02 8.35E+00 G  
 
CS-137   I  -1.7294E+00                                      1.10E+04             
                           661.66-1.729E+00 ?(P 3.768E+00 1.30E+02 8.52E+01 G  
 
CE-139   F   9.3335E-01                                      1.38E+02             
                           165.85 9.334E-01 ?(  2.801E+00 9.05E+01 7.99E+01 G  
 
Ba-140   I  -5.0669E-01                                      1.28E+01             
                           537.26-1.693E+00 ?(  7.812E+00 1.93E+02 2.44E+01 G  
                           162.66 4.143E+00 ?(  3.408E+01 2.46E+02 6.22E+00 G  
                           304.85-1.995E+01 +   1.393E+02 2.10E+02 4.29E+00 G  
 
La-140   I  -5.4934E-01                                      1.28E+01             
                          1596.21-5.493E-01 ?(P 3.065E+00 3.50E+01 9.54E+01 G  
                           487.02-1.492E+00 +   6.888E+00 1.38E+02 4.55E+01 G  
                           328.76 2.053E+00 &   9.374E+00 1.86E+02 2.03E+01 G  
                           815.77-5.833E+00 -   1.518E+01 7.83E+01 2.33E+01 G  
 
CE-141   I  -1.6203E+00                                      3.25E+01             
                           145.44-1.620E+00 &(  7.356E+00 1.37E+02 4.82E+01 G  
 
CE-144   I   1.4567E+01                                      2.85E+02             
                           133.54 1.457E+01  (  1.286E+01 3.88E+01 1.11E+01 G  
 
PM-144   C   1.7614E-01                                      3.63E+02             
                           696.54 1.761E-01  (P 2.205E+00 5.38E+02 9.90E+01 G  
                           618.06-2.361E-02 % P 8.787E+00 7.69E+03 9.91E+01 G  
 
EU-152   F   2.4744E+00                                      4.94E+03             
                           121.78 5.858E-01  (  6.545E+00 3.34E+02 2.86E+01 G  
                           344.29 0.000E+00 -   1.518E+01 1.00E+03 2.65E+01 G  
                          1112.07-1.131E+00 %   4.975E+01 1.30E+03 1.36E+01 G  
                           778.92 6.646E+00 ?(  1.406E+01 9.21E+01 1.29E+01 G  
                           964.11-2.158E-01 %   2.560E+01 3.44E+03 1.46E+01 G  
                           244.69-1.085E+01 +   5.746E+01 1.59E+02 7.58E+00 G  
                          1408.00 1.537E+01     1.208E+01 3.84E+01 2.10E+01 GA 
 
EU-154   I   3.4398E+00                                      3.14E+03             
                           123.10 2.929E-01 &(P 4.176E+00 4.25E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   6.159E+00 1.00E+03 3.52E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:41 AMPage 12
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184240.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           723.36 3.049E+00 ?(  1.423E+01 1.38E+02 2.02E+01 G  
                           873.23 7.830E+00 ?(P 1.857E+01 7.14E+01 1.23E+01 G  
                          1004.77-2.417E-01 %   2.029E+01 2.43E+03 1.80E+01 G  
                           996.33 1.121E+01 ?(  3.113E+01 8.31E+01 1.06E+01 G  
 
EU-155   I  -3.8157E+00                                      1.81E+03             
                           105.31-3.816E+00 ?(P 2.746E+01 4.65E+01 2.12E+01 G  
                            86.54-2.683E+00 +   2.089E+01 2.35E+02 3.07E+01 G  
 
HF-181   F   8.3595E-01                                      4.24E+01             
                           482.00 8.359E-01 ?(  3.048E+00 1.09E+02 8.05E+01 G  
                           133.02 0.000E+00 -   7.490E+00 1.00E+03 4.33E+01 G  
                           345.83-1.199E-01 %   2.631E+01 6.53E+03 1.51E+01 G  
                           136.30 0.000E+00 -   5.599E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F   1.5095E+00                                      1.14E+02             
                          1121.30 1.712E-01 %(  1.883E+01 3.24E+03 3.49E+01 G  
                          1221.41 3.239E+00  (  7.653E+00 1.08E+02 2.70E+01 G  
                          1189.05-7.448E+00 +   1.806E+01 1.09E+02 1.62E+01 G  
 
Hg-203   F  -9.2252E-01                                      4.66E+01             
                           279.20-9.225E-01 &(  3.104E+00 1.01E+02 8.15E+01 G  
 
TL-208   N   5.7795E+00                                      6.98E+02             
                           583.02 5.779E+00  (  1.576E+00 1.36E+01 8.45E+01 G  
                           277.28-1.209E+01 -   3.885E+01 9.67E+01 6.31E+00 G  
                           860.56 1.460E+01 + P 1.737E+01 5.32E+01 1.24E+01 G  
 
PM-146   C   1.4979E+00                                      2.02E+03             
                           453.88 1.090E+00 &(  2.756E+00 1.07E+02 6.50E+01 G  
                           747.16-1.196E+00 +   6.236E+00 2.25E+02 3.40E+01 G  
                           735.72 2.677E+00 &(  7.342E+00 1.18E+02 2.25E+01 G  
 
Y-88     F   8.0967E-01                                      1.07E+02             
                          1836.06 8.097E-01 &(  1.532E+00 8.50E+01 9.92E+01 G  
                           898.04 2.200E-01 - P 2.391E+00 4.61E+02 9.37E+01 G  
 
Cd-113m     -1.4250E+04                                      5.33E+03             
                           263.70-1.425E+04 ?(  3.843E+04 8.13E+01 6.00E-03   K
 
Cf-251   T  -1.5428E+00                                      3.28E+05             
                           176.60-1.543E+00 ?(  1.044E+01 2.66E+02 1.70E+01 G  
                           227.00-1.236E+01 +   3.240E+01 1.08E+02 6.30E+00 GA 
 
Cf-249   T   1.8678E+00                                      1.28E+05             
                           387.95 1.256E+00  (  4.480E+00 1.07E+02 6.60E+01 G  
                           333.44 4.471E+00  (  2.495E+01 1.67E+02 1.55E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:41 AMPage 13
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184240.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sn-126      -9.9420E-01                                      3.65E+07             
                            87.57-2.186E+00 }   1.641E+01 2.27E+02 3.75E+01 GA 
                            64.28-9.942E-01 %(  3.983E+01 1.20E+03 9.70E+00 G  
                            86.94-9.094E+00 }   6.953E+01 2.31E+02 9.04E+00 GA 
 
PB-210   N   1.7447E+02                                      8.14E+03             
                            46.54 1.745E+02  (  6.292E+01 1.56E+01 4.25E+00 G  
 
PB-212   N   2.0226E+01                                      6.98E+02             
                           238.63 2.023E+01  (P 3.126E+00 6.59E+00 4.33E+01 G  
                           300.03 4.424E+01 +   4.018E+01 2.92E+01 3.28E+00 GA 
 
PB-214   N   1.5455E+02                                      5.84E+05             
                           351.93 1.517E+02  (P 4.139E+00 2.44E+00 3.76E+01 G  
                           295.09 1.601E+02  (P 6.133E+00 2.99E+00 1.93E+01 G  
                           242.00 1.556E+02   P 1.881E+01 5.49E+00 7.43E+00 GA 
 
BI-207   C   6.7790E-01                                      1.18E+04             
                          1063.66 1.104E+00 &(  2.961E+00 1.19E+02 7.45E+01 G  
                           569.70 3.531E-01 ?(  1.924E+00 1.59E+02 9.77E+01 G  
 
BI-212   N  -9.9598E+00                                      6.98E+02             
                           727.17-9.960E+00 *(P 4.145E+01 1.30E+02 7.55E+00 G  
                           785.42 8.133E+01 ? P 1.677E+02 9.03E+01 1.28E+00 GA 
 
U-235    N  -7.8012E+00                                      2.57E+11             
                           143.79-7.801E+00  (P 3.191E+01 6.33E+01 1.10E+01 G  
                           205.33 6.955E+00 + P 3.746E+01 2.12E+02 5.01E+00 G  
                           163.38-8.175E+00 + P 4.126E+01 1.42E+02 5.08E+00 G  
                           185.72-2.086E+00 + P 5.312E+00 5.84E+01 5.40E+01 GA 
 
BI-214   N   1.3659E+02                                      5.84E+05             
                           609.31 1.341E+02  (P 3.701E+00 2.88E+00 4.61E+01 G  
                          1120.29 1.442E+02  (P 8.946E+00 6.25E+00 1.51E+01 G  
                          1764.49 1.760E+02 + P 1.044E+01 6.61E+00 1.54E+01 G  
 
BI-210M  T  -1.7295E+00                                      1.10E+09             
                           265.83-1.729E+00 *(P 4.820E+00 7.91E+01 5.00E+01 G  
                           304.90-3.057E+00 +   2.120E+01 2.09E+02 2.80E+01 G  
 
AC-228   N   2.7517E+01                                      2.10E+03             
                           911.07 2.662E+01  (  6.065E+00 1.50E+01 2.90E+01 G  
                           968.97 2.900E+01  (  3.909E+00 1.20E+01 1.75E+01 G  
                           338.32 2.078E+01 -   1.217E+01 2.51E+01 1.20E+01 G  
                            93.35-1.444E+01 -   1.068E+02 2.23E+02 5.56E+00 XA 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:41 AMPage 14
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184240.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-227   N  -1.3215E+01                                      7.95E+03             
                           256.24-1.322E+01  (P 3.073E+01 7.18E+01 7.00E+00 G  
                           235.97 5.945E+00 +   3.319E+01 1.68E+02 1.23E+01 G  
                            50.14-1.466E+01 &   5.545E+01 1.14E+02 8.00E+00 G  
 
TH-229   N   3.4758E+00                                      2.68E+06             
                           193.51 3.476E+00 ?(P 3.980E+01 4.49E+02 4.40E+00 G  
                           210.85-4.612E+00 + P 6.580E+01 2.37E+02 2.99E+00 G  
 
TH-234   N   8.3586E+01                                      1.63E+12             
                            92.59 8.359E+01  (P 2.967E+01 1.19E+01 5.58E+00 G  
                            63.29 1.122E+02 + P 5.785E+01 1.66E+01 3.81E+00 G  
 
PA-231   N  -2.9507E+01                                      1.20E+07             
                           302.65-2.951E+01 &(  2.089E+02 2.13E+02 2.88E+00 G  
                           300.07-3.426E+01 +   2.459E+02 2.16E+02 2.46E+00 G  
 
PA-233   C  -6.5235E-01                                      7.82E+08             
                           312.01-6.523E-01 ?(  1.649E+01 7.59E+02 3.60E+01 G  
                           300.18-1.360E+01 +   9.701E+01 2.15E+02 6.20E+00 G  
 
PA-234   N  -8.9606E-01                                      1.63E+12             
                           131.29-2.597E+00 ?(  1.805E+01 2.09E+02 1.80E+01 G  
                           946.02 1.389E+00 ?(  1.796E+01 5.71E+02 1.34E+01 G  
                           569.47-9.423E-01 +   2.393E+01 7.31E+02 8.20E+00 G  
                           883.24 0.000E+00 &   4.220E+01 1.00E+03 9.60E+00 G  
                           880.53-2.173E+01 +   6.369E+01 8.79E+01 6.00E+00 GA 
 
PA-234M  N   4.1193E+01                                      1.63E+12             
                          1001.00 2.624E+01 ?(P 4.272E+02 4.73E+02 8.37E-01 G  
                           766.41 8.375E+01  (P 1.172E+03 4.10E+02 2.94E-01 G  
 
AM-241   T  -3.7390E+00                                      1.58E+05             
                            59.54-3.739E+00 ?(P 1.153E+01 2.81E+01 3.59E+01 G  
 
Ir-192   F   5.8542E-01                                      7.40E+01             
                           316.49 0.000E+00 ?(  6.884E+00 1.00E+03 8.70E+01 G  
                           468.06 1.570E+00 &(  4.793E+00 9.15E+01 5.18E+01 G  
                           308.44-2.727E+00 &   1.874E+01 2.07E+02 3.18E+01 G  
 
Cs-136   F   3.2792E-01                                      1.30E+01             
                           818.50 3.279E-01 &(  3.552E+00 3.18E+02 1.00E+02 G  
                          1048.07-6.768E-01 +   3.153E+00 1.36E+02 8.00E+01 G  
                           340.57 0.000E+00 &   8.502E+00 1.00E+03 4.69E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:41 AMPage 15
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184240.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Np-239   T   1.4913E+00                                      2.36E+00             
                           103.70 0.000E+00 }   2.399E+01 2.73E+03 2.40E+01 X  
                           106.13 1.491E+00 ?(  2.559E+01 5.18E+02 2.27E+01 G  
                            99.50 3.255E+00 &   3.862E+01 3.58E+02 1.50E+01 X  
 
Nd-147      -6.7818E+00                                      1.11E+01             
                           531.00-6.782E+00 &(  1.647E+01 1.03E+02 1.30E+01 G  
                            91.10-2.857E+00 +   2.132E+01 2.25E+02 2.83E+01 G  
 
TL-210   N   8.7741E-01                                      5.84E+05             
                           799.60 8.774E-01 ?(  2.634E+00 8.95E+01 9.90E+01 G  
                           296.00-1.053E+00 -   7.622E+00 2.18E+02 7.90E+01 G  
                          1313.00-8.084E+00 +   1.502E+01 8.71E+01 2.10E+01 GA 
 
Kr-85    I   5.6417E+01                                      3.92E+03             
                           513.98 5.642E+01 ?(  6.349E+02 3.31E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:41 AMPage 16
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184240.An1             
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14      1464.       -48.    -0.027   113.97  -1.466E+01   
 AM-241      59.54      2070.       -70.    -0.039    28.10  -3.739E+00  P
 BA-133      80.99      9638.       -59.    -0.033    87.67  -2.517E+00  P
 EU-155      86.54      9508.       -59.    -0.033   235.24  -2.683E+00   
 Sn-126      86.94      9176.       -59.    -0.033   231.02  -9.094E+00   
 Sn-126      87.57      8852.       -59.    -0.033   226.84  -2.186E+00   
 Nd-147      91.10      8794.       -59.    -0.033   225.50  -2.857E+00   
 Gd-153      97.50      8594.       -39.    -0.022   338.99  -1.735E+00   
 EU-155     105.31      8745.       -61.    -0.034    46.51  -3.816E+00  P
 EU-152     121.78       864.        12.     0.007   333.66   5.858E-01   
 EU-154     123.10       710.         9.     0.005   424.82   2.929E-01  P
 PA-234     131.29      2538.       -34.    -0.019   209.23  -2.597E+00   
 U-235      143.79      2713.       -60.    -0.033    63.31  -7.801E+00  P
 CE-141     145.44      2754.       -54.    -0.030   136.94  -1.620E+00   
 Ba-140     162.66       831.        17.     0.009   245.88   4.143E+00   
 U-235      163.38       807.       -27.    -0.015   142.11  -8.175E+00  P
 Cf-251     176.60       535.       -16.    -0.009   266.17  -1.543E+00   
 U-235      185.72      1318.       -68.    -0.038    58.42  -2.086E+00  P
 U-235      205.33       474.        19.     0.011   211.51   6.955E+00  P
 Cf-251     227.00       480.       -40.    -0.022   108.40  -1.236E+01   
 TH-227     235.97      1855.        36.     0.020   167.98   5.945E+00   
 EU-152     244.69      1997.       -40.    -0.022   159.40  -1.085E+01   
 TH-227     256.24       440.       -43.    -0.024    71.79  -1.322E+01  P
 Cd-113m    263.70       485.       -39.    -0.022    81.34  -1.425E+04   
 BI-210M    265.83       525.       -39.    -0.022    79.07  -1.729E+00  P
 Hg-203     279.20       535.       -33.    -0.018   101.13  -9.225E-01   
 I-131      284.30       304.        11.     0.006   311.80   4.159E+00   
 TL-210     296.00      2845.       -35.    -0.019   218.01  -1.053E+00   
 PA-231     300.07      2810.       -35.    -0.019   216.16  -3.426E+01   
 PA-233     300.18      2776.       -35.    -0.019   214.79  -1.360E+01   
 PA-231     302.65      2741.       -35.    -0.019   213.16  -2.951E+01   
 BA-133     302.85      2706.       -35.    -0.019   211.78  -4.639E+00   
 Ba-140     304.85      2671.       -35.    -0.019   210.16  -1.995E+01   
 BI-210M    304.90      2636.       -35.    -0.019   208.80  -3.057E+00   
 Ir-192     308.44      2601.       -35.    -0.019   206.95  -2.727E+00   
 PA-233     312.01      2540.        -9.    -0.005   758.98  -6.523E-01   
 CR-51      320.08      2433.        30.     0.017   231.95   7.737E+00   
 BA-133     356.00      2392.       -11.    -0.006   639.16  -4.844E-01   
 I-131      364.48       152.         6.     0.003   404.37   2.076E-01   
 BA-133     383.84       204.       -31.    -0.017    90.77  -1.036E+01   
 SN-113     391.69       387.        28.     0.015   102.42   1.294E+00  P
 SB-125     427.88       181.        -7.    -0.004   426.94  -7.212E-01  P
 AG-108M    433.94       130.        17.     0.009   139.04   6.111E-01   
 PM-146     453.88       117.        21.     0.012   107.38   1.090E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:41 AMPage 17
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184240.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125     463.37       224.        24.     0.013    90.97   7.831E+00  P
 Ir-192     468.06       219.        23.     0.013    91.50   1.570E+00   
 BE-7       477.60       320.        -6.    -0.003   423.61  -2.005E+00   
 HF-181     482.00       204.        19.     0.011   108.76   8.359E-01   
 RU-103     497.05       135.       -20.    -0.011   111.54  -7.795E-01  P
 RH-106     511.86       154.        78.     0.043    25.19   1.451E+01   
 Kr-85      513.98       228.         6.     0.004   331.22   5.642E+01   
 Nd-147     531.00       130.       -23.    -0.013   103.32  -6.782E+00   
 Ba-140     537.26       100.       -11.    -0.006   193.49  -1.693E+00   
 CS-134     563.24        69.         6.     0.003   302.87   2.730E+00   
 CS-134     569.32        69.        19.     0.011    64.80   5.120E+00   
 PA-234     569.47        96.        -2.    -0.001   731.19  -9.423E-01   
 BI-207     569.70        88.         8.     0.005   159.37   3.531E-01   
 SB-125     600.50      1719.        18.     0.010   327.57   4.262E+00  P
 SB-124     602.73      1737.        18.     0.010   320.39   7.985E-01   
 CS-134     604.71      1756.        18.     0.010   321.78   8.067E-01   
 RU-103     610.30      1774.        19.     0.010   322.62   1.384E+01   
 AG-108M    614.28      1793.         8.     0.005   706.29   4.082E-01   
 RH-106     621.92        69.         5.     0.003   367.15   2.051E+00   
 SB-125     635.89       170.       -28.    -0.015    68.90  -1.096E+01   
 I-131      636.97       152.       -15.    -0.008   118.08  -9.392E+00   
 AG-110M    657.76       165.       -13.    -0.007   142.46  -6.281E-01   
 CS-137     661.66       208.       -32.    -0.018   129.62  -1.729E+00  P
 PM-144     696.54        84.         4.     0.002   537.87   1.761E-01  P
 NB-94      702.63        89.         4.     0.002   463.46   2.138E-01   
 SB-124     722.79       104.        19.     0.010    80.22   8.588E+00   
 AG-108M    722.94       123.        19.     0.010    86.60   1.022E+00   
 EU-154     723.36       142.        12.     0.007   138.02   3.049E+00   
 ZR-95      724.20       183.       -21.    -0.012    91.68  -2.410E+00   
 BI-212     727.17       167.       -15.    -0.008   129.53  -9.960E+00  P
 PM-146     735.72        42.        12.     0.007   118.15   2.677E+00   
 PM-146     747.16        70.        -8.    -0.004   224.65  -1.196E+00   
 ZR-95      756.73        98.       -15.    -0.008   142.36  -1.415E+00   
 AG-110M    763.94       308.       -38.    -0.021    52.22  -8.728E+00  P
 NB-95      765.79       335.       -28.    -0.016    94.25  -1.458E+00   
 EU-152     778.92        47.        16.     0.009    92.11   6.646E+00   
 BI-212     785.42        66.        20.     0.011    90.32   8.133E+01  P
 CS-134     795.87       203.       -26.    -0.014    80.72  -1.614E+00   
 TL-210     799.60        96.        16.     0.009    89.53   8.774E-01   
 CS-134     801.95       213.       -26.    -0.014    68.61  -1.606E+01  P
 CO-58      810.78        61.        -5.    -0.003   357.07  -2.555E-01   
 Cs-136     818.50       177.         6.     0.003   317.56   3.279E-01   
 MN-54      834.85        61.        15.     0.009   110.74   8.559E-01   
 NB-94      871.10        80.        -6.    -0.003   271.11  -3.604E-01  P
 EU-154     873.23        62.        17.     0.009    71.40   7.830E+00  P
 PA-234     880.53       181.       -22.    -0.012    87.86  -2.173E+01   
 AG-110M    884.68       208.       -25.    -0.014    82.39  -2.056E+00   
 Sc-46      889.28       237.        16.     0.009   139.78   9.318E-01   
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:41 AMPage 18
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184240.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Y-88       898.04        57.         3.     0.002   461.15   2.200E-01  P
 AG-110M    937.49       245.       -40.    -0.022    88.05  -7.117E+00   
 PA-234     946.02        60.         3.     0.002   570.57   1.389E+00   
 EU-154     996.33       107.        18.     0.010    83.12   1.121E+01   
 Cs-136    1048.07        55.        -8.    -0.004   135.78  -6.768E-01   
 RH-106    1050.36        73.        10.     0.006   125.50   4.328E+01  P
 BI-207    1063.66        40.        12.     0.007   119.41   1.104E+00   
 Ga-68     1077.40        50.        -5.    -0.003   314.11  -1.237E+01   
 CO-60     1173.24        49.        -4.    -0.002   498.08  -2.879E-01  P
 Ta-182    1189.05        60.       -16.    -0.009   109.33  -7.448E+00   
 Ta-182    1221.41        27.        11.     0.006   107.75   3.239E+00   
 FE-59     1291.60        32.        -3.    -0.002   594.53  -6.064E-01  P
 TL-210    1313.00        59.       -21.    -0.011    87.07  -8.084E+00   
 CO-60     1332.50        39.        -8.    -0.005   228.49  -7.049E-01  P
 AG-110M   1384.30        32.        16.     0.009    85.86   5.559E+00  P
 EU-152    1408.00        32.        37.     0.021    38.44   1.537E+01   
 SB-124    1690.98        11.         4.     0.002   226.52   7.692E-01  P
 Y-88      1836.06         6.         7.     0.004    85.02   8.097E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -2.0050E+00   -2.0050E+00    4.236E+02%                2.88E+01
 NA-22  #A   -5.3404E-02   -5.3404E-02    1.102E+03%                2.14E+00
 K-40         2.2713E+02    2.2713E+02    6.367E+00%                1.27E+01
 Sc-46  #A    9.3183E-01    9.3183E-01    1.398E+02%                4.38E+00
 CR-51  #A    7.7370E+00    7.7372E+00    2.319E+02%                5.96E+01
 MN-54  #A    8.5590E-01    8.5591E-01    1.107E+02%                2.18E+00
 FE-59  #A    1.2477E-01    1.2477E-01    1.394E+03%                4.02E+00
 Co-56  #C    4.1884E+00    4.1885E+00    1.578E+01%                2.50E+00
 CO-57  #A    0.0000E+00    0.0000E+00    7.071E+02%                2.20E+00
 CO-58  #A   -2.5549E-01   -2.5549E-01    3.571E+02%                2.14E+00
 CO-60  #A   -7.0489E-01   -7.0489E-01    2.285E+02%                2.66E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.34E+01
 NB-94  #A    2.1381E-01    2.1381E-01    4.635E+02%                2.30E+00
 ZR-95  #A   -1.4155E+00   -1.4155E+00    1.424E+02%                4.61E+00
 NB-95  #A   -1.4581E+00   -1.4581E+00    9.425E+01%                4.58E+00
 RU-103 #A   -7.7944E-01   -7.7945E-01    1.115E+02%                2.27E+00
 RH-106 #A    7.6490E+00    7.6490E+00    1.255E+02%                1.82E+01
 AG-108M#A    6.8160E-01    6.8160E-01    8.660E+01%                2.01E+00
 AG-110M#A   -1.4824E-01   -1.4824E-01    5.949E+01%                5.64E+00
 SN-113 #A    1.2936E+00    1.2936E+00    1.024E+02%                4.42E+00
 SB-124 #A    1.3264E+00    1.3264E+00    8.022E+01%                8.53E+00
 SB-125 #A    2.3607E+00    2.3607E+00    9.097E+01%                7.10E+00

                                 (Page 20 of 22)

Page 494 of 860



      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:41 AMPage 19
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184240.An1             
                                                                                 
 I-131  #A    4.8383E-01    4.8386E-01    2.553E+02%                2.08E+00
 Gd-153 #A   -1.7348E+00   -1.7348E+00    3.390E+02%                1.95E+01
 Ga-68  #A   -1.2234E+01   -1.2373E+01    3.141E+02%                8.82E+01
 Tc-99m #A    0.0000E+00    0.0000E+00    1.000E+03%                3.84E+00
 BA-133 #A   -4.8438E-01   -4.8438E-01    6.392E+02%                1.03E+01
 CS-134 #A   -3.3409E-01   -3.3410E-01    6.480E+01%                4.33E+00
 CS-137 #A   -1.7294E+00   -1.7294E+00    1.296E+02%                3.77E+00
 CE-139 #A    9.3335E-01    9.3335E-01    9.052E+01%                2.80E+00
 Ba-140 #A   -5.0667E-01   -5.0669E-01    1.564E+02%                7.81E+00
 La-140 #A   -5.4932E-01   -5.4934E-01    3.500E+01%                3.07E+00
 CE-141 #A   -1.6203E+00   -1.6203E+00    1.369E+02%                7.36E+00
 CE-144       1.4567E+01    1.4567E+01    3.878E+01%                1.29E+01
 PM-144 #A    1.7614E-01    1.7614E-01    5.379E+02%                2.20E+00
 EU-152 #A    2.4744E+00    2.4744E+00    9.211E+01%                6.54E+00
 EU-154 #A    3.4398E+00    3.4398E+00    7.140E+01%                4.18E+00
 EU-155 #A   -3.8157E+00   -3.8157E+00    4.651E+01%                2.75E+01
 HF-181 #A    8.3594E-01    8.3595E-01    1.088E+02%                3.05E+00
 Ta-182 #A    1.5095E+00    1.5095E+00    1.077E+02%                1.88E+01
 Hg-203 #A   -9.2251E-01   -9.2252E-01    1.011E+02%                3.10E+00
 TL-208       5.7795E+00    5.7795E+00    1.361E+01%                1.58E+00
 PM-146 #A    1.4979E+00    1.4979E+00    7.983E+01%                2.76E+00
 Y-88   #A    8.0967E-01    8.0967E-01    8.502E+01%                1.53E+00
 Cd-113m#A   -1.4250E+04   -1.4250E+04    8.134E+01%                3.84E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.64E+02
 Cf-251 #A   -1.5428E+00   -1.5428E+00    2.662E+02%                1.04E+01
 Cf-249  A    1.8678E+00    1.8678E+00    9.931E+01%                4.48E+00
 Sn-126 #A   -9.9420E-01   -9.9420E-01    1.202E+03%                3.98E+01
 PB-210       1.7447E+02    1.7447E+02    1.565E+01%                6.29E+01
 PB-212       2.0226E+01    2.0226E+01    6.588E+00%                3.13E+00
 PB-214       1.5455E+02    1.5455E+02    1.932E+00%                4.14E+00
 BI-207 #A    6.7790E-01    6.7790E-01    9.957E+01%                2.96E+00
 BI-212 #A   -9.9598E+00   -9.9598E+00    1.295E+02%                4.14E+01
 U-235  #A   -7.8012E+00   -7.8012E+00    6.331E+01%                3.19E+01
 BI-214       1.3659E+02    1.3659E+02    2.875E+00%                3.70E+00
 BI-210M#A   -1.7295E+00   -1.7295E+00    7.907E+01%                4.82E+00
 AC-228       2.7517E+01    2.7517E+01    9.607E+00%                6.07E+00
 TH-227 #A   -1.3215E+01   -1.3215E+01    7.179E+01%                3.07E+01
 TH-229 #A    3.4758E+00    3.4758E+00    4.487E+02%                3.98E+01
 TH-234       8.3586E+01    8.3586E+01    1.185E+01%                2.97E+01
 PA-231 #A   -2.9507E+01   -2.9507E+01    2.132E+02%                2.09E+02
 PA-233 #A   -6.5235E-01   -6.5235E-01    7.590E+02%                1.65E+01
 PA-234 #A   -8.9606E-01   -8.9606E-01    2.092E+02%                1.81E+01
 PA-234M A    4.1193E+01    4.1193E+01    3.130E+02%                4.27E+02
 AM-241 #A   -3.7390E+00   -3.7390E+00    2.810E+01%                1.15E+01
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.91E+01
 Ir-192 #A    5.8541E-01    5.8542E-01    9.150E+01%                6.88E+00
 Cs-136 #A    3.2791E-01    3.2792E-01    3.176E+02%                3.55E+00
 Np-239 #A    1.4910E+00    1.4913E+00    5.178E+02%                2.56E+01
 Nd-147 #A   -6.7814E+00   -6.7818E+00    1.033E+02%                1.65E+01
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:41 AMPage 20
 TestAmerica Inc                 Spectrum name: 8_Gamma_20184240.An1             
                                                                                 
 TL-210 #A    8.7741E-01    8.7741E-01    8.953E+01%                2.63E+00
 Kr-85  #A    5.6417E+01    5.6417E+01    3.312E+02%                6.35E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.5 to  2000.0 keV)     8.444E+02  Bq/Sample     
 Total Decayed Activity (   37.5 to  2000.0 keV) 8.4442273E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 7_Gamma_20183351 
-----------------------------------------------------------------------------                      
   Sample Description: 403043_Gamma_160-31847-A-242-B 
             Detector: Detector # 7       
             Batch ID: 403043                 
    Work Order Number: Gamma   
           Lot Number: 160-31847-A-242-B
-----------------------------------------------------------------------------
        Decay to Time: 12/19/2018 06:50       Live Time: 1800   sec
     Acquisition Time: 12/19/2018 06:50:57    Real Time: 1806   sec
        Analysis Time: 12/19/2018 07:21       Dead Time: 0.32   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 7_Soil_TunaCan.Clb
  Efficiency Cal Desc: 7_TunaCan_90099_032712
  Efficiency Cal Date: 3/16/2012 11:45
      Energy Cal Date: 2/23/2012 08:40                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 7_2018-11-22_1522.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       3.928E+00          105.3     4.135E+00    4.140E+00    1.392E+01
NA-22      6.713E-01           66.3     4.453E-01    4.466E-01    1.472E+00
K-40       2.454E+02            5.4     1.336E+01    1.834E+01    8.119E+00
Sc-46     -8.372E-01           85.6     7.170E-01    7.183E-01    2.399E+00
CR-51      2.987E-01         1327.5     3.965E+00    3.965E+00    1.358E+01
MN-54      6.964E-02          679.9     4.734E-01    4.734E-01    1.158E+00
FE-59     -1.373E-01          860.5     1.181E+00    1.181E+00    3.032E+00
Co-56     -6.960E-01           95.2     6.627E-01    6.636E-01    1.527E+00
CO-57      1.511E-01          200.0     3.022E-01    3.023E-01    9.309E-01
CO-58     -8.581E-01           82.8     7.106E-01    7.120E-01    2.372E+00
CO-60      6.664E-01           89.3     5.953E-01    5.963E-01    1.301E+00
ZN-65      6.265E-01          212.7     1.332E+00    1.333E+00    4.617E+00
NB-94     -7.787E-01           91.2     7.100E-01    7.111E-01    1.619E+00
ZR-95     -1.027E+00          117.2     1.204E+00    1.205E+00    2.780E+00
NB-95     -5.663E-02          750.0     4.247E-01    4.248E-01    1.505E+00
RU-103     2.742E-01          152.3     4.177E-01    4.180E-01    1.018E+00
RH-106     6.792E+00           73.5     4.993E+00    5.006E+00    8.149E+00
AG-108M   -1.137E-01          328.5     3.736E-01    3.736E-01    9.558E-01
AG-110M    3.266E-01          126.9     4.146E-01    4.150E-01    2.473E+00
SN-113    -7.469E-01          106.6     7.961E-01    7.970E-01    2.815E+00
SB-124     4.163E-01          191.9     7.990E-01    7.993E-01    2.697E+00
SB-125     2.686E+00           27.7     7.436E-01    7.562E-01    3.234E+00
I-131      7.588E-02           95.5     7.249E-02    7.259E-02    1.114E+00
Gd-153     4.377E-01          137.6     6.022E-01    6.028E-01    4.036E+00
Ga-68      2.233E+01           88.7     1.980E+01    1.984E+01    4.371E+01
Tc-99m     2.510E-01          115.5     2.898E-01    2.902E-01    9.703E-01
BA-133    -6.025E-01          125.4     7.555E-01    7.562E-01    3.107E+00
CS-134     5.626E-01           75.8     4.262E-01    4.272E-01    1.688E+00
CS-137     2.141E+00           21.3     4.561E-01    4.695E-01    8.236E-01
CE-139     1.806E-01          181.1     3.271E-01    3.276E-01    1.103E+00
Ba-140     1.342E+00          104.4     1.402E+00    1.403E+00    4.432E+00
La-140     7.285E-01           69.0     5.027E-01    5.042E-01    1.221E+00
CE-141     5.303E-01          155.3     8.235E-01    8.240E-01    2.750E+00
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CE-144     0.000E+00         1.#INF     1.298E+00    1.298E+00    8.985E+00
PM-144     4.551E-01           80.4     3.660E-01    3.667E-01    1.083E+00
EU-152     1.477E+00          163.2     2.412E+00    2.413E+00    2.772E+00
EU-154     1.700E+00           77.4     1.315E+00    1.318E+00    1.763E+00
EU-155    -1.773E-07    911115403.3     1.616E+00    1.616E+00    5.449E+00
HF-181     5.964E-01          101.7     6.063E-01    6.071E-01    1.716E+00
Ta-182     2.456E+00           74.6     1.832E+00    1.836E+00    6.111E+00
Hg-203    -1.946E-01          187.6     3.651E-01    3.652E-01    1.242E+00
TL-208     7.827E+00            9.2     7.165E-01    8.235E-01    1.049E+00
PM-146     8.334E-01           54.0     4.502E-01    4.522E-01    9.861E-01
Y-88      -3.154E-01          195.3     6.160E-01    6.163E-01    1.366E+00
Cd-113m   -1.305E+03          304.6     3.975E+03    3.976E+03    1.371E+04
Cd-109     4.014E+00          287.9     1.156E+01    1.156E+01    3.867E+01
Cf-251     4.702E-02         3442.9     1.619E+00    1.619E+00    4.221E+00
Cf-249    -7.038E-01          111.1     7.821E-01    7.830E-01    2.620E+00
Sn-126     1.404E+00          273.1     3.834E+00    3.835E+00    1.293E+01
PB-210     7.065E+00          202.9     1.434E+01    1.434E+01    4.817E+01
PB-212     1.792E+01            5.7     1.029E+00    1.550E+00    2.229E+00
PB-214     1.179E+01            9.9     1.164E+00    1.315E+00    2.000E+00
BI-207    -7.675E-01          113.0     8.671E-01    8.679E-01    2.223E+00
BI-212     3.355E+00          231.5     7.766E+00    7.768E+00    2.665E+01
U-235     -1.819E-01           98.5     1.791E-01    1.793E-01    1.274E+01
BI-214     9.371E+00           13.0     1.217E+00    1.311E+00    1.961E+00
BI-210M   -5.471E-01           47.8     2.616E-01    2.636E-01    1.985E+00
AC-228     2.316E+01            7.5     1.742E+00    2.104E+00    2.713E+00
TH-227     2.500E+00          121.7     3.043E+00    3.047E+00    1.226E+01
TH-229    -1.565E+00          167.7     2.624E+00    2.627E+00    1.859E+01
TH-234    -1.787E+00          431.9     7.717E+00    7.718E+00    2.597E+01
PA-231    -1.236E+01          189.1     2.337E+01    2.338E+01    7.820E+01
PA-233    -4.572E-01          237.5     1.086E+00    1.086E+00    3.686E+00
PA-234     1.036E+00           82.1     8.508E-01    8.525E-01    5.977E+00
PA-234M   -3.263E+00           73.5     2.399E+00    2.405E+00    2.502E+02
AM-241     1.052E+00          114.4     1.204E+00    1.205E+00    3.218E+00
Np-237     2.198E+00          153.0     3.363E+00    3.366E+00    1.121E+01
Ir-192     2.477E-01          118.9     2.944E-01    2.947E-01    1.575E+00
Cs-136    -8.997E-01           93.2     8.387E-01    8.403E-01    2.805E+00
Np-239    -1.177E+00          131.7     1.549E+00    1.551E+00    5.169E+00
Nd-147    -8.651E-01          331.9     2.871E+00    2.872E+00    7.113E+00
TL-210    -2.300E-01          221.9     5.105E-01    5.106E-01    1.769E+00
Kr-85      5.709E+01          217.2     1.240E+02    1.240E+02    4.220E+02
-----------------------------------------------------------------------------
Total      4.485E+02

      Analyst: kody Saulters
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:46 AMPage  1
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183351.An1             
                                                                                 
 Sample description                                             
      403043_Gamma_160-31847-A-242-B                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det7\7_Gamma_20183351.An1

 Acquisition information
        Start time:                 12/19/2018 6:50:57 AM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.32 %
        Detector ID:                    7

 Detector system                                                
      Ge 7 SN/154                                                     
                                                                      

 Calibration
        Filename:                   7_Soil_TunaCan.Clb
      7_TunaCan_90099_032712                                          
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 8:40:56 AM
             Zero offset:           0.117 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.508E-09 keV/channel^2

        Efficiency Calibration
             Created:               3/16/2012 11:45:14 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.716580E-01 + (-6.166540E-01*Log(E) ) + 
                                    ( -2.065917E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.48 %
             Log(Eff):             -2.689695E+01 + ( 1.019544E+01*Log(E) ) + 
                                    ( -1.081671E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.13keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:46 AMPage  2
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183351.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/19/2018 6:50:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       7_2018-11-22_1522.PBC
                                                 11/22/2018 3:22:42 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   22 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.2040

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.54       13. 202.93   0.84  2.483E-02    46.54   4.250    PBC<MDA PB210 
    50.10       20. 121.73   0.84  2.841E-02    50.14   8.000    PBC<MDA TH227 
    58.29       25. 114.38   0.85  3.701E-02    59.54  35.900    PBC<MDA AM241 
    63.29       -8. 328.17   0.85  4.005E-02    63.29   3.810    PBC<MDA TH234 
    64.86       10. 273.13   0.86  4.080E-02    64.28   9.700    PBC<MDA Sn126 
    74.57      157.  16.87   0.87  4.756E-02
    77.04      282.  10.00   0.87  4.886E-02
    80.99       21. 145.31   0.87  5.069E-02    80.99  34.060    PBC<MDA BA133 
    87.09      106.  22.72   1.07  5.299E-02    86.49  13.100  8.515E+00 Np237 
                                                86.54  30.700  3.632E+00 EU155 
                                                86.94   9.040  1.231E+01 Sn126 
                                                87.57  37.500  2.955E+00 Sn126 
    88.03       15. 287.91   0.88  5.329E-02    88.04   3.790    PBC<MDA Cd109 
    92.59      -10. 431.90   0.89  5.452E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
    92.82       30. 136.84   0.89  5.470E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  5.433E+00 AC228 
    99.50       25. 135.69   0.89  5.580E-02    99.50  15.000    PBC<MDA Np239 
   103.20       25. 137.58   0.90  5.622E-02   103.20  21.800    PBC<MDA Gd153 
   123.10        4. 510.15   0.92  5.596E-02   123.10  40.790    PBC<MDA EU154 
   133.02       12. 244.96   0.93  5.467E-02   133.02  43.300    PBC<MDA HF181 
   136.47       14. 199.97   0.93  5.410E-02   136.30   5.850    PBC<MDA HF181 

                                 (Page 4 of 22)

Page 501 of 860



      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:46 AMPage  3
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183351.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               136.47  10.680  1.362E+00 CO57  
   140.51       21. 115.46   0.94  5.336E-02   140.51  89.300    PBC<MDA Tc99m 
   145.44       24. 155.31   0.94  5.237E-02   145.44  48.200    PBC<MDA CE141 
   162.66       21. 104.45   0.96  4.843E-02   162.66   6.220    PBC<MDA Ba140 
   163.38       21. 109.98   0.96  4.826E-02   163.38   5.080    PBC<MDA U235  
   165.85       13. 181.15   0.96  4.881E-02   165.85  79.900    PBC<MDA CE139 
   185.72       22. 106.63   0.99  4.443E-02   185.72  54.000    PBC<MDA U235  
   210.85        5. 472.18   1.01  3.997E-02   210.85   2.990    PBC<MDA TH229 
   227.00        8. 254.21   1.03  3.757E-02   227.00   6.300    PBC<MDA Cf251 
   235.89       21. 202.88   1.04  3.636E-02   235.97  12.300    PBC<MDA TH227 
   238.51      550.   6.02   1.28  3.603E-02   238.63  43.300  1.958E+01 PB212 
   241.91       70.  23.18   1.04  3.560E-02   242.00   7.430  1.472E+01 PB214 
   244.69       17. 233.74   1.05  3.526E-02   244.69   7.580    PBC<MDA EU152 
   277.58       39.  29.79   1.53  3.172E-02   277.28   6.310  1.082E+01 TL208 
   295.02      118.  16.88   1.39  3.009E-02   295.09  19.300  1.129E+01 PB214 
   300.13       53.  31.99   0.84  2.966E-02   300.03   3.280  3.007E+01 PB212 
                                               300.07   2.460  4.010E+01 PA231 
                                               300.18   6.200  1.592E+01 PA233 
   328.76       17.  87.51   1.13  2.744E-02   328.76  20.300    PBC<MDA La140 
   338.01      134.  13.36   1.20  2.679E-02   338.32  12.010  2.310E+01 AC228 
   345.83       16. 145.84   1.15  2.627E-02   345.83  15.070    PBC<MDA HF181 
   351.73      211.  10.24   1.34  2.589E-02   351.93  37.600  1.204E+01 PB214 
   453.88       18.  54.02   1.26  2.077E-02   453.88  65.000    PBC<MDA PM146 
   463.37       47.  27.69   1.27  2.040E-02   463.37  10.470  1.216E+01 SB125 
   468.06       13. 118.86   1.27  2.022E-02   468.06  51.750    PBC<MDA Ir192 
   477.60       15. 105.29   1.28  1.987E-02   477.60  10.520    PBC<MDA BE7   
   482.00       13. 108.29   1.29  1.971E-02   482.00  80.500    PBC<MDA HF181 
   497.05        9. 152.34   1.30  1.919E-02   497.05  90.900    PBC<MDA RU103 
   511.86       37.  44.15   2.56  1.870E-02   511.86  20.000    PBC<MDA RH106 
   513.98        8. 217.15   1.32  1.864E-02   513.98   0.430    PBC<MDA Kr85  
   537.26        5. 267.77   1.34  1.793E-02   537.26  24.390    PBC<MDA Ba140 
   563.24        3. 408.11   1.36  1.720E-02   563.24   8.350    PBC<MDA CS134 
   569.47       11. 101.37   1.37  1.704E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  4.507E+00 PA234 
                                               569.70  97.740  3.783E-01 BI207 
   583.00      199.   9.15   1.79  1.669E-02   583.02  84.500  7.827E+00 TL208 
   600.50       12. 187.81   1.40  1.626E-02   600.50  17.860    PBC<MDA SB125 
   602.73       12. 191.95   1.40  1.621E-02   602.73  98.260    PBC<MDA SB124 
   604.46       12. 196.01   1.40  1.616E-02   604.71  97.620    PBC<MDA CS134 
   609.07      125.  12.98   1.60  1.605E-02   609.31  46.090  9.371E+00 BI214 
   610.30        9. 268.74   1.41  1.603E-02   610.30   5.750    PBC<MDA RU103 
   618.06       12. 129.10   1.42  1.585E-02   618.06  99.100    PBC<MDA PM144 
   621.92        5. 132.49   1.42  1.576E-02   621.92   9.930    PBC<MDA RH106 
   635.89       10.  77.35   1.43  1.546E-02   635.89  11.310    PBC<MDA SB125 
   636.97        8.  97.13   1.43  1.543E-02   636.97   7.170    PBC<MDA I131  
   661.78       49.  21.31   2.83  1.492E-02   661.66  85.210  2.141E+00 CS137 
   696.54       12.  95.90   1.49  1.426E-02   696.54  99.000    PBC<MDA PM144 
   727.17        6. 231.47   1.51  1.373E-02   727.17   7.550    PBC<MDA BI212 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:46 AMPage  4
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183351.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   747.16        8. 152.85   1.53  1.340E-02   747.16  34.000    PBC<MDA PM146 
   763.94        7. 126.95   1.55  1.314E-02   763.94  22.280    PBC<MDA AG110M
   766.41       11.  78.80   1.55  1.310E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.555E+02 PA234M
   778.92        5. 224.40   1.56  1.291E-02   778.92  12.940    PBC<MDA EU152 
   785.42        5. 231.42   1.57  1.281E-02   785.42   1.280    PBC<MDA BI212 
   795.87       13.  75.76   1.58  1.266E-02   795.87  85.530    PBC<MDA CS134 
   834.85        2. 679.87   1.61  1.213E-02   834.85  99.980    PBC<MDA MN54  
   860.73       46.  14.93   2.25  1.181E-02   860.56  12.420  1.729E+01 TL208 
   873.23       12.  77.36   1.64  1.166E-02   873.23  12.270    PBC<MDA EU154 
   880.53        3. 309.84   1.65  1.157E-02   880.53   6.000    PBC<MDA PA234 
   910.95      144.   9.42   1.98  1.122E-02   911.07  29.000  2.459E+01 AC228 
   946.02        6. 188.69   1.70  1.085E-02   946.02  13.400    PBC<MDA PA234 
   964.11       10. 163.24   1.72  1.066E-02   964.11  14.605    PBC<MDA EU152 
   968.75       70.  15.55   1.59  1.062E-02   968.97  17.460  2.083E+01 AC228 
  1004.77       11.  81.25   1.75  1.027E-02  1004.77  18.010    PBC<MDA EU154 
  1050.36       11.  73.52   1.79  9.871E-03  1050.36   1.560    PBC<MDA RH106 
  1077.40       11.  88.68   1.81  9.646E-03  1077.40   3.300    PBC<MDA Ga68  
  1115.55        5. 212.68   1.84  9.347E-03  1115.55  50.600    PBC<MDA ZN65  
  1121.30       14.  74.62   1.85  9.303E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  2.456E+00 Ta182 
  1274.53       10.  66.33   1.96  8.280E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  1.907E+00 EU154 
  1332.50       10.  89.34   2.01  7.951E-03  1332.50  99.980    PBC<MDA CO60  
  1460.41      345.   5.44   2.49  7.309E-03  1460.83  10.670  2.454E+02 K40   
  1596.21        6. 106.72   2.19  6.737E-03  1596.21  95.400    PBC<MDA La140 
  1764.45       10.  73.73   2.29  6.141E-03  1764.49  15.400    PBC<MDA BI214 
  1771.35        7. 120.67   2.29  6.119E-03  1771.35  15.480    PBC<MDA Co56  

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   297.85    74.61       274.       157. 3.309E+03   16.87   0.867  -      sD
   307.74    77.08       256.       282. 5.767E+03   10.00   0.869  -      sD

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:46 AMPage  5
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183351.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.71    46.54       363.        13.     0.007   202.93   0.836s
 TH-227    200.12    50.14       299.        20.     0.011   121.73   0.840 
 AM-241    237.70    59.54       254.        25.     0.014   114.38   0.850s
 TH-234    252.71    63.29       332.        -8.    -0.004   328.17   0.854s
 Sn-126    256.68    64.28       368.        10.     0.006   273.13   0.856s
 BA-133    323.52    80.99       277.        21.     0.011   145.31   0.874s
 Np-237    345.53    86.49       863.        27.     0.015   153.03   0.880A
 EU-155    345.74    86.54       952.       -29.    -0.016   149.06   0.880s
 Sn-126    347.33    86.94       845.        12.     0.007   181.93   0.880D
 Sn-126    349.85    87.57       846.        50.     0.028    43.59   0.881D
 Cd-109    351.73    88.04       875.        15.     0.008   287.91   0.881A
 Nd-147    363.97    91.10       899.         0.     0.000  1000.00   0.885s
 TH-234    369.93    92.59       898.       -10.    -0.005   431.90   0.886s
 AC-228    372.97    93.35       814.        30.     0.017   136.84   0.887s
 Np-239    397.57    99.50       557.        25.     0.014   135.69   0.894 
 Gd-153    412.38   103.20       578.        25.     0.014   137.58   0.898 
 Np-239    424.10   106.13       624.       -27.    -0.015   131.68   0.901s
 EU-152    486.70   121.78       275.        -3.    -0.002   783.87   0.918s
 CO-57     487.83   122.06       278.         0.     0.000  1000.00   0.918s
 EU-154    491.98   123.10       224.         4.     0.002   510.15   0.919s
 PA-234    524.77   131.29       495.       -26.    -0.015   121.61   0.928s
 HF-181    531.68   133.02       429.        12.     0.007   244.96   0.930s
 CE-144    533.74   133.54       417.         0.     0.000  1000.00   0.930 
 HF-181    544.79   136.30       417.         0.     0.000  1000.00   0.933s
 CO-57     545.48   136.47       394.        14.     0.008   199.97   0.933s
 Tc-99m    561.63   140.51       280.        21.     0.012   115.46   0.938s
 U-235     574.73   143.79       776.       -26.    -0.014   163.33   0.941s
 CE-141    581.35   145.44       688.        24.     0.013   155.31   0.943s
 Ba-140    650.24   162.66       239.        21.     0.012   104.45   0.961s
 U-235     653.11   163.38       261.        21.     0.012   109.98   0.962s
 CE-139    663.01   165.85       257.        13.     0.007   181.15   0.965s
 U-235     742.49   185.72       158.        22.     0.012   106.63   0.986s
 TH-229    773.64   193.51       169.       -15.    -0.008   167.71   0.994s
 U-235     820.94   205.33       180.       -23.    -0.013   101.34   1.007 
 TH-229    843.01   210.85       180.         5.     0.003   472.18   1.012 
 Cf-251    907.62   227.00       106.         8.     0.004   254.21   1.029s
 TH-227    943.50   235.97       929.        21.     0.012   202.88   1.039 
 PB-212    954.15   238.63       165.       503.     0.279     5.74   1.041D
 PB-214    967.61   242.00        97.        70.     0.039    23.18   1.045D
 EU-152    978.39   244.69       824.        17.     0.010   233.74   1.048 
 TH-227   1024.59   256.24       114.        -3.    -0.001   750.47   1.060 
 Cd-113m  1054.43   263.70        99.        -5.    -0.003   304.56   1.067s
 BI-210M  1062.96   265.83       145.       -16.    -0.009    47.82   1.070s
 TL-208   1109.95   277.58        32.        39.     0.022    29.79   1.527s
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:46 AMPage  6
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183351.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Hg-203   1116.44   279.20       138.        -9.    -0.005   187.58   1.083s
 I-131    1136.83   284.30        81.       -15.    -0.008   117.50   1.089 
 PB-214   1179.73   295.02        58.       118.     0.066    16.88   1.394s
 TL-210   1183.64   296.00       683.       -19.    -0.010   198.52   1.101s
 PB-212   1200.17   300.13        53.        53.     0.029    31.99   0.840s
 PA-231   1199.92   300.07       664.       -19.    -0.010   195.10   1.105s
 PA-233   1200.36   300.18       646.       -19.    -0.010   192.35   1.105s
 PA-231   1210.24   302.65       627.       -19.    -0.010   189.14   1.107s
 BA-133   1211.05   302.85       608.       -19.    -0.010   186.27   1.108s
 Ba-140   1219.04   304.85       589.       -18.    -0.010   191.48   1.110s
 PA-233   1247.69   312.01       200.        -8.    -0.005   237.49   1.117s
 Ir-192   1265.61   316.49       208.         0.     0.000  1000.00   1.122s
 La-140   1314.69   328.76       104.        17.     0.010    87.51   1.134 
 AC-228   1351.70   338.01        38.       134.     0.074    13.36   1.205 
 Cs-136   1361.93   340.57       298.       -16.    -0.009   150.65   1.146s
 EU-152   1376.80   344.29       283.       -17.    -0.010   114.12   1.150 
 HF-181   1382.97   345.83       248.        16.     0.009   145.84   1.151 
 PB-214   1406.56   351.73        48.       211.     0.117    10.24   1.341s
 BA-133   1423.66   356.00       342.       -17.    -0.010   125.40   1.162s
 I-131    1457.59   364.48        68.       -10.    -0.006   164.52   1.170s
 BA-133   1535.03   383.84       215.       -20.    -0.011   106.87   1.189s
 Cf-249   1551.47   387.95       234.       -20.    -0.011   111.12   1.193s
 SN-113   1566.43   391.69       251.       -20.    -0.011   106.58   1.197s
 SB-125   1711.18   427.88        56.        -7.    -0.004   297.01   1.233s
 AG-108M  1735.43   433.94        44.        -4.    -0.002   328.51   1.239s
 PM-146   1815.20   453.88        21.        18.     0.010    54.02   1.258s
 SB-125   1853.15   463.37        60.        47.     0.026    27.69   1.268s
 Ir-192   1871.93   468.06       104.        13.     0.007   118.86   1.272s
 BE-7     1910.07   477.60       114.        15.     0.008   105.29   1.282 
 HF-181   1927.68   482.00        99.        13.     0.007   108.29   1.286s
 La-140   1947.77   487.02       142.        -8.    -0.005   155.43   1.291s
 RU-103   1987.91   497.05        39.         9.     0.005   152.34   1.301s
 RH-106   2047.15   511.86       113.        37.     0.020    44.15   2.565s
 Kr-85    2055.62   513.98       156.         8.     0.005   217.15   1.317s
 Nd-147   2123.70   531.00        35.        -4.    -0.002   331.91   1.333s
 Ba-140   2148.74   537.26        48.         5.     0.003   267.77   1.339s
 CS-134   2252.65   563.24        35.         3.     0.002   408.11   1.364 
 CS-134   2276.99   569.32        56.       -15.    -0.009    73.79   1.369 
 PA-234   2277.59   569.47        60.        11.     0.006   101.37   1.370s
 TL-208   2331.70   583.00        26.       199.     0.110     9.15   1.793s
 SB-125   2401.71   600.50       244.        12.     0.007   187.81   1.399s
 SB-124   2410.64   602.73       256.        12.     0.007   191.95   1.401s
 CS-134   2418.55   604.71       268.        12.     0.007   196.01   1.403 
 BI-214   2436.01   609.07        25.       125.     0.069    12.98   1.603s
 RU-103   2440.91   610.30       280.         9.     0.005   268.74   1.408s
 PM-144   2471.96   618.06       115.        12.     0.007   129.10   1.415s
 RH-106   2487.38   621.92        19.         5.     0.003   132.49   1.419s
 SB-125   2543.28   635.89        26.        10.     0.006    77.35   1.432s
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:46 AMPage  7
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183351.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 I-131    2547.62   636.97        26.         8.     0.004    97.13   1.433s
 AG-110M  2630.77   657.76        94.        -9.    -0.005   155.95   1.452s
 CS-137   2646.83   661.78        12.        49.     0.027    21.31   2.834s
 PM-144   2785.90   696.54        28.        12.     0.007    95.90   1.487s
 NB-94    2810.25   702.63        65.       -19.    -0.011    91.17   1.493s
 SB-124   2890.87   722.79        98.       -12.    -0.006   124.96   1.511s
 AG-108M  2891.48   722.94       109.         0.     0.000  1000.00   1.511s
 EU-154   2893.17   723.36       109.         0.     0.000  1000.00   1.511s
 ZR-95    2896.52   724.20       109.         0.     0.000  1000.00   1.512s
 BI-212   2908.41   727.17       102.         6.     0.003   231.47   1.515s
 PM-146   2942.61   735.72        42.       -12.    -0.007   119.29   1.523s
 PM-146   2988.37   747.16        33.         8.     0.005   152.85   1.533s
 ZR-95    3026.65   756.73        51.       -13.    -0.007   117.23   1.541s
 AG-110M  3055.51   763.94        40.         7.     0.004   126.95   1.548s
 NB-95    3062.89   765.79        49.        -1.    -0.001   750.00   1.549s
 PA-234M  3065.38   766.41        31.        11.     0.006    78.80   1.550s
 EU-152   3115.41   778.92        23.         5.     0.003   224.40   1.561s
 BI-212   3141.41   785.42        33.         5.     0.003   231.42   1.567s
 CS-134   3183.22   795.87        42.        13.     0.007    75.76   1.576 
 TL-210   3198.14   799.60        63.        -5.    -0.003   221.95   1.579s
 CS-134   3207.54   801.95        87.       -16.    -0.009    83.83   1.581 
 CO-58    3242.84   810.78       116.       -19.    -0.011    82.81   1.589 
 La-140   3262.82   815.77       104.       -17.    -0.009    73.26   1.593s
 Cs-136   3273.74   818.50       164.       -20.    -0.011    93.22   1.596s
 MN-54    3339.13   834.85        23.         2.     0.001   679.87   1.610s
 Co-56    3386.82   846.77        42.       -15.    -0.008    95.22   1.620s
 TL-208   3442.68   860.73         0.        46.     0.025    14.93   2.250s
 NB-94    3484.13   871.10        42.        -8.    -0.004    84.92   1.641s
 EU-154   3492.66   873.23        40.        12.     0.007    77.36   1.643s
 PA-234   3521.86   880.53        52.         3.     0.002   309.84   1.649s
 PA-234   3532.70   883.24        55.         0.     0.000  1000.00   1.652 
 AG-110M  3538.47   884.68        55.         0.     0.000  1000.00   1.653s
 Sc-46    3556.86   889.28       101.       -17.    -0.010    85.64   1.657s
 Y-88     3591.90   898.04        30.        -4.    -0.002   165.80   1.664s
 AC-228   3643.52   910.95         8.       144.     0.080     9.42   1.979 
 AG-110M  3749.71   937.49        25.        -2.    -0.001   554.15   1.697s
 PA-234   3783.82   946.02        25.         6.     0.003   188.69   1.704s
 EU-152   3856.18   964.11       116.        10.     0.005   163.24   1.719 
 AC-228   3874.73   968.75        10.        70.     0.039    15.55   1.595 
 PA-234M  4003.73  1001.00        60.        -9.    -0.005   124.14   1.750s
 EU-154   4018.84  1004.77        32.        11.     0.006    81.25   1.753s
 Co-56    4151.10  1037.84        31.        -4.    -0.002   305.58   1.780s
 Cs-136   4192.02  1048.07        32.        -6.    -0.003   152.66   1.788s
 RH-106   4201.18  1050.36        26.        11.     0.006    73.52   1.790s
 BI-207   4254.38  1063.66        32.       -10.    -0.006   112.97   1.801s
 Ga-68    4309.34  1077.40        16.        11.     0.006    88.68   1.812s
 FE-59    4396.74  1099.25        32.        -1.    -0.001   860.51   1.829s
 ZN-65    4461.92  1115.55        62.         5.     0.003   212.68   1.842s
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:46 AMPage  8
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183351.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-214   4480.88  1120.29        67.        -2.    -0.001   616.80   1.845s
 Sc-46    4481.94  1120.55        65.         0.     0.000  1000.00   1.846s
 Ta-182   4484.94  1121.30        50.        14.     0.008    74.62   1.846s
 CO-60    4692.68  1173.24        59.       -22.    -0.012    82.86   1.886s
 Ta-182   4755.93  1189.05        32.         0.     0.000  1000.00   1.899s
 Ta-182   4885.37  1221.41        37.        -5.    -0.003   263.98   1.923s
 Co-56    4952.84  1238.28        32.        -3.    -0.002   432.48   1.936s
 NA-22    5097.84  1274.53        17.        10.     0.006    66.33   1.963s
 EU-154   5097.88  1274.54        27.         0.     0.000  1000.00   1.963s
 FE-59    5166.10  1291.60        23.        -4.    -0.002   284.55   1.975 
 TL-210   5251.71  1313.00        34.       -14.    -0.008   101.27   1.991s
 CO-60    5329.71  1332.50        12.        10.     0.005    89.34   2.005s
 AG-110M  5536.89  1384.30        23.       -11.    -0.006    76.88   2.042s
 EU-152   5631.70  1408.00         6.        -2.    -0.001   343.80   2.059s
 K-40     5841.32  1460.41         3.       345.     0.191     5.44   2.489s
 La-140   6384.49  1596.21         6.         6.     0.003   106.72   2.185s
 SB-124   6763.55  1690.98        12.        -6.    -0.003   301.54   2.245s
 BI-214   7057.56  1764.49        21.        10.     0.005    73.73   2.290s
 Co-56    7084.99  1771.35        33.         7.     0.004   120.67   2.294s
 Y-88     7343.81  1836.06         6.        -3.    -0.002   195.32   2.332s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   3.9276E+00                                      5.31E+01             
                           477.60 3.928E+00 &(  1.392E+01 1.05E+02 1.05E+01 G  
 
NA-22    C   6.7134E-01                                      9.50E+02             
                          1274.53 6.713E-01 &(  1.472E+00 6.63E+01 9.99E+01 G  
 
K-40     N   2.4544E+02                                      4.66E+11             
                          1460.83 2.454E+02 *(P 8.119E+00 5.44E+00 1.07E+01 G  
 
Sc-46    F  -8.3724E-01                                      8.38E+01             
                           889.28-8.372E-01 ?(  2.399E+00 8.56E+01 1.00E+02 G  
                          1120.55 0.000E+00 +   2.404E+00 1.00E+03 1.00E+02 G  
 
CR-51    F   2.9867E-01                                      2.77E+01             
                           320.08 2.987E-01 &(  1.358E+01 1.33E+03 9.94E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:46 AMPage  9
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183351.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
MN-54    C   6.9636E-02                                      3.12E+02             
                           834.85 6.964E-02 ?(P 1.158E+00 6.80E+02 1.00E+02 G  
 
FE-59    F  -1.3729E-01                                      4.45E+01             
                          1099.25-1.373E-01 ?(P 3.032E+00 8.61E+02 5.65E+01 G  
                          1291.60-6.411E-01 + P 3.945E+00 2.85E+02 4.32E+01 G  
 
Co-56    C  -6.9596E-01                                      7.73E+01             
                           846.77-6.960E-01 ?(  1.527E+00 9.52E+01 9.99E+01 G  
                          1238.28-2.967E-01 +   2.876E+00 4.32E+02 6.61E+01 G  
                          1037.84-1.462E+00 + P 1.124E+01 3.06E+02 1.41E+01 G  
                          1771.35 4.151E+00 ?   1.727E+01 1.21E+02 1.55E+01  A 
 
CO-57    C   1.5111E-01                                      2.72E+02             
                           122.06 0.000E+00 ?(  9.309E-01 1.00E+03 8.56E+01 G  
                           136.47 1.362E+00 &(  9.157E+00 2.00E+02 1.07E+01 G  
 
CO-58    C  -8.5813E-01                                      7.09E+01             
                           810.78-8.581E-01 ?(  2.372E+00 8.28E+01 9.95E+01 G  
 
CO-60    F   6.6641E-01                                      1.93E+03             
                          1332.50 6.664E-01 ?(P 1.301E+00 8.93E+01 1.00E+02 G  
                          1173.24-1.355E+00 +   2.392E+00 8.29E+01 9.99E+01 G  
 
ZN-65    F   6.2649E-01                                      2.44E+02             
                          1115.55 6.265E-01 &(  4.617E+00 2.13E+02 5.06E+01 G  
 
NB-94    I  -7.7872E-01                                      7.41E+06             
                           702.63-7.787E-01  (  1.619E+00 9.12E+01 9.79E+01 G  
                           871.10-3.829E-01 + P 1.568E+00 8.49E+01 9.99E+01 G  
 
ZR-95    I  -1.0268E+00                                      6.40E+01             
                           756.73-1.027E+00 ?(  2.780E+00 1.17E+02 5.45E+01 G  
                           724.20 0.000E+00 +   4.692E+00 1.00E+03 4.42E+01 G  
 
NB-95    I  -5.6633E-02                                      6.40E+01             
                           765.79-5.663E-02 ?(  1.505E+00 7.50E+02 9.98E+01 G  
 
RU-103   I   2.7421E-01                                      3.93E+01             
                           497.05 2.742E-01 ?(P 1.018E+00 1.52E+02 9.09E+01 G  
                           610.30 5.351E+00 ?   4.865E+01 2.69E+02 5.75E+00 GA 
 
RH-106   I   6.7923E+00                                      3.74E+02             
                           621.92 1.750E+00 *(  8.149E+00 1.32E+02 9.93E+00 G  
                          1050.36 3.889E+01 ?(  9.551E+01 7.35E+01 1.56E+00 G  
                           511.86 5.460E+00 ?   7.770E+00 4.41E+01 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:46 AMPage 10
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183351.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C  -1.1371E-01                                      1.53E+05             
                           433.94-1.137E-01 ?(  9.558E-01 3.29E+02 9.05E+01 G  
                           722.94 0.000E+00 &   2.277E+00 1.00E+03 9.08E+01 G  
                           614.28-5.920E-07 %   3.179E+00 1.58E+08 8.98E+01 G  
 
AG-110M  F   3.2662E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  2.473E+00 1.00E+03 7.27E+01 G  
                           657.76-3.522E-01 +   1.874E+00 1.56E+02 9.46E+01 G  
                           937.49-2.957E-01 +   3.846E+00 5.54E+02 3.44E+01 G  
                          1384.30-3.325E+00 + P 7.488E+00 7.69E+01 2.43E+01 G  
                           763.94 1.392E+00 ?(  6.086E+00 1.27E+02 2.23E+01 G  
 
SN-113   F  -7.4690E-01                                      1.15E+02             
                           391.69-7.469E-01 &(P 2.815E+00 1.07E+02 6.40E+01 G  
 
SB-124   F   4.1626E-01                                      6.02E+01             
                           602.73 4.163E-01 ?(  2.697E+00 1.92E+02 9.83E+01 G  
                          1690.98-1.133E+00 + P 3.459E+00 3.02E+02 4.78E+01 G  
                           722.79-4.283E+00 &   1.815E+01 1.25E+02 1.08E+01 G  
 
SB-125   I   2.6860E+00                                      1.01E+03             
                           427.88-6.261E-01 ?(P 3.234E+00 2.97E+02 2.96E+01 G  
                           600.50 2.279E+00 &(  1.445E+01 1.88E+02 1.79E+01 G  
                           635.89 3.231E+00 ?(  8.388E+00 7.73E+01 1.13E+01 G  
                           463.37 1.216E+01 *(P 1.011E+01 2.77E+01 1.05E+01 G  
 
I-131    I   7.5884E-02                                      8.02E+00             
                           364.48-2.708E-01 ?(  1.114E+00 1.65E+02 8.17E+01 G  
                           284.30-4.273E+00 +   1.298E+01 1.18E+02 6.14E+00 G  
                           636.97 4.026E+00 ?(P 1.335E+01 9.71E+01 7.17E+00 G  
 
Gd-153   F   4.3770E-01                                      2.42E+02             
                            97.50-6.674E-02 %(  4.036E+00 1.80E+03 3.00E+01 G  
                           103.20 1.132E+00 &(  5.200E+00 1.38E+02 2.18E+01 G  
 
Ga-68    C   2.2331E+01                                      4.71E-02             
                          1077.40 2.233E+01 ?(  4.371E+01 8.87E+01 3.30E+00 G  
 
Tc-99m   I   2.5102E-01                                      2.51E-01             
                           140.51 2.510E-01 ?(  9.703E-01 1.15E+02 8.93E+01 G  
 
BA-133   F  -6.0247E-01                                      3.85E+03             
                           356.00-6.025E-01 ?(P 3.107E+00 1.25E+02 6.20E+01 G  
                           302.85-1.943E+00 +   1.211E+01 1.86E+02 1.83E+01 G  
                           383.84-5.131E+00 +   1.837E+01 1.07E+02 8.94E+00 GA 
                            80.99 6.637E-01   P 2.585E+00 1.45E+02 3.41E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:46 AMPage 11
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183351.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-134   I   5.6260E-01                                      7.54E+02             
                           795.87 6.668E-01  (  1.688E+00 7.58E+01 8.55E+01 G  
                           604.71 4.208E-01  (  2.783E+00 1.96E+02 9.76E+01 G  
                           569.32-3.251E+00 +   7.989E+00 7.38E+01 1.54E+01 G  
                           801.95-8.382E+00 +   2.351E+01 8.38E+01 8.69E+00 G  
                           563.24 1.154E+00  (P 1.171E+01 4.08E+02 8.35E+00 G  
 
CS-137   I   2.1407E+00                                      1.10E+04             
                           661.66 2.141E+00 *(  8.236E-01 2.13E+01 8.52E+01 G  
 
CE-139   F   1.8058E-01                                      1.38E+02             
                           165.85 1.806E-01 ?(  1.103E+00 1.81E+02 7.99E+01 G  
 
Ba-140   I   1.3420E+00                                      1.28E+01             
                           537.26 6.776E-01 ?(  4.432E+00 2.68E+02 2.44E+01 G  
                           162.66 3.947E+00 ?(  1.379E+01 1.04E+02 6.22E+00 G  
                           304.85-7.993E+00 &   5.125E+01 1.91E+02 4.29E+00 G  
 
La-140   I   7.2847E-01                                      1.28E+01             
                          1596.21 5.187E-01 ?(  1.221E+00 1.07E+02 9.54E+01 G  
                           487.02-5.222E-01 + P 3.645E+00 1.55E+02 4.55E+01 G  
                           328.76 1.714E+00 &(  5.022E+00 8.75E+01 2.03E+01 G  
                           815.77-3.286E+00 + P 9.691E+00 7.33E+01 2.33E+01 G  
 
CE-141   I   5.3025E-01                                      3.25E+01             
                           145.44 5.303E-01 ?(  2.750E+00 1.55E+02 4.82E+01 G  
 
PM-144   C   4.5515E-01                                      3.63E+02             
                           696.54 4.841E-01 ?(P 1.083E+00 9.59E+01 9.90E+01 G  
                           618.06 4.262E-01 ?(  1.863E+00 1.29E+02 9.91E+01 G  
 
EU-152   F   1.4774E+00                                      4.94E+03             
                           121.78-1.040E-01 &(  2.772E+00 7.84E+02 2.86E+01 G  
                           344.29-1.390E+00 & P 6.445E+00 1.14E+02 2.65E+01 G  
                          1112.07-4.344E-01 %   1.894E+01 1.24E+03 1.36E+01 G  
                           778.92 1.552E+00 ?(  8.387E+00 2.24E+02 1.29E+01 G  
                           964.11 3.389E+00 ?(  1.883E+01 1.63E+02 1.46E+01 G  
                           244.69 3.630E+00 ?(P 2.837E+01 2.34E+02 7.58E+00 G  
                          1408.00-5.831E-01 +   4.829E+00 3.44E+02 2.10E+01 GA 
 
EU-154   I   1.6996E+00                                      3.14E+03             
                           123.10 1.014E-01 &(  1.763E+00 5.10E+02 4.08E+01 G  
                          1274.54 0.000E+00 &   5.133E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 -   1.023E+01 1.00E+03 2.02E+01 G  
                           873.23 4.856E+00 ?(  1.257E+01 7.74E+01 1.23E+01 G  
                          1004.77 3.169E+00 ?(  8.666E+00 8.13E+01 1.80E+01 G  
                           996.33 8.438E-02 %   1.819E+01 6.05E+03 1.06E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:46 AMPage 12
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183351.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I  -1.7731E-07                                      1.81E+03             
                           105.31-1.773E-07 %(  5.449E+00 9.11E+08 2.12E+01 G  
                            86.54-1.011E+00 &   5.020E+00 1.49E+02 3.07E+01 G  
 
HF-181   F   5.9643E-01                                      4.24E+01             
                           482.00 4.696E-01 &(  1.716E+00 1.08E+02 8.05E+01 G  
                           133.02 2.827E-01 ?(  2.330E+00 2.45E+02 4.33E+01 G  
                           345.83 2.175E+00 &(  1.067E+01 1.46E+02 1.51E+01 G  
                           136.30 0.000E+00 &   1.718E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F   2.4557E+00                                      1.14E+02             
                          1121.30 2.456E+00 ?(  6.111E+00 7.46E+01 3.49E+01 G  
                          1221.41-1.275E+00 -   7.454E+00 2.64E+02 2.70E+01 G  
                          1189.05 0.000E+00 -   1.130E+01 1.00E+03 1.62E+01 G  
 
Hg-203   F  -1.9463E-01                                      4.66E+01             
                           279.20-1.946E-01 ?(  1.242E+00 1.88E+02 8.15E+01 G  
 
TL-208   N   7.8266E+00                                      6.98E+02             
                           583.02 7.827E+00 *(P 1.049E+00 9.15E+00 8.45E+01 G  
                           277.28 1.082E+01 +   8.068E+00 2.98E+01 6.31E+00 G  
                           860.56 1.729E+01 + P 2.791E+00 1.49E+01 1.24E+01 G  
 
PM-146   C   8.3344E-01                                      2.02E+03             
                           453.88 7.488E-01 ?(P 9.861E-01 5.40E+01 6.50E+01 G  
                           747.16 9.953E-01 ?(P 3.587E+00 1.53E+02 3.40E+01 G  
                           735.72-2.210E+00 - P 5.993E+00 1.19E+02 2.25E+01 G  
 
Y-88     F  -3.1539E-01                                      1.07E+02             
                          1836.06-3.154E-01 ?(  1.366E+00 1.95E+02 9.92E+01 G  
                           898.04-2.159E-01 + P 1.476E+00 1.66E+02 9.37E+01 G  
 
Cd-113m     -1.3053E+03                                      5.33E+03             
                           263.70-1.305E+03 ?(  1.371E+04 3.05E+02 6.00E-03   K
 
Cd-109   F   4.0145E+00                                      4.53E+02             
                                                            Derived Ave Activity  
                            88.04 4.014E+00 }(  3.867E+01 2.88E+02 3.79E+00 G  
 
Cf-251   T   4.7020E-02                                      3.28E+05             
                           176.60 4.702E-02 &(  4.221E+00 3.44E+03 1.70E+01 G  
                           227.00 1.800E+00     1.192E+01 2.54E+02 6.30E+00 GA 
 
Cf-249   T  -7.0383E-01                                      1.28E+05             
                           387.95-7.038E-01 &(  2.620E+00 1.11E+02 6.60E+01 G  
                           333.44 1.516E-01 &   7.996E+00 1.53E+03 1.55E+01 G  

                                 (Page 14 of 22)

Page 511 of 860



      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:46 AMPage 13
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183351.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sn-126       1.4037E+00                                      3.65E+07             
                            87.57 1.404E+00 }   3.854E+00 4.36E+01 3.75E+01 GA 
                            64.28 1.404E+00 &(  1.293E+01 2.73E+02 9.70E+00 G  
                            86.94 1.404E+00 }   1.604E+01 1.82E+02 9.04E+00 GA 
 
PB-210   N   7.0647E+00                                      8.14E+03             
                            46.54 7.065E+00  (P 4.817E+01 2.03E+02 4.25E+00 G  
 
PB-212   N   1.7919E+01                                      6.98E+02             
                           238.63 1.792E+01  (P 2.229E+00 5.74E+00 4.33E+01 G  
                           300.03 3.007E+01 +   2.098E+01 3.20E+01 3.28E+00 GA 
 
PB-214   N   1.1788E+01                                      5.84E+05             
                           351.93 1.204E+01 *(P 2.000E+00 1.02E+01 3.76E+01 G  
                           295.09 1.129E+01  (P 3.653E+00 1.69E+01 1.93E+01 G  
                           242.00 1.472E+01     1.021E+01 2.32E+01 7.43E+00 GA 
 
BI-207   C  -7.6748E-01                                      1.18E+04             
                          1063.66-7.675E-01 ?(P 2.223E+00 1.13E+02 7.45E+01 G  
                           569.70-2.225E-02 %   1.198E+00 1.51E+03 9.77E+01 G  
 
BI-212   N   3.3550E+00                                      6.98E+02             
                           727.17 3.355E+00 ?(P 2.665E+01 2.31E+02 7.55E+00 G  
                           785.42 1.806E+01 ?   9.939E+01 2.31E+02 1.28E+00 GA 
 
U-235    N  -1.8187E-01                                      2.57E+11             
                           143.79-2.492E+00 ?(P 1.274E+01 1.63E+02 1.10E+01 G  
                           205.33-6.246E+00 + P 1.770E+01 1.01E+02 5.01E+00 G  
                           163.38 4.801E+00 &(P 1.767E+01 1.10E+02 5.08E+00 G  
                           185.72 5.203E-01     1.418E+00 1.07E+02 5.40E+01 GA 
 
BI-214   N   9.3715E+00                                      5.84E+05             
                           609.31 9.371E+00 *(P 1.961E+00 1.30E+01 4.61E+01 G  
                          1120.29-7.409E-01 - P 1.613E+01 6.17E+02 1.51E+01 G  
                          1764.49 5.790E+00 - P 1.426E+01 7.37E+01 1.54E+01 G  
 
BI-210M  T  -5.4712E-01                                      1.10E+09             
                           265.83-5.471E-01 ?(P 1.985E+00 4.78E+01 5.00E+01 G  
                           304.90 7.760E-07 &   7.735E+00 2.95E+08 2.80E+01 G  
 
AC-228   N   2.3159E+01                                      2.10E+03             
                           911.07 2.459E+01  (  2.713E+00 9.42E+00 2.90E+01 G  
                           968.97 2.083E+01  (  5.338E+00 1.55E+01 1.75E+01 G  
                           338.32 2.310E+01  (  5.454E+00 1.34E+01 1.20E+01 G  
                            93.35 5.433E+00 &   2.477E+01 1.37E+02 5.56E+00 XA 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:46 AMPage 14
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183351.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-227   N   2.5003E+00                                      7.95E+03             
                           256.24-6.240E-01  (  1.226E+01 7.50E+02 7.00E+00 G  
                           235.97 2.654E+00  (  1.798E+01 2.03E+02 1.23E+01 G  
                            50.14 4.998E+00  (  2.037E+01 1.22E+02 8.00E+00 G  
 
TH-229   N  -1.5646E+00                                      2.68E+06             
                           193.51-4.313E+00 &(  1.859E+01 1.68E+02 4.40E+00 G  
                           210.85 2.479E+00 &(  3.030E+01 4.72E+02 2.99E+00 G  
 
TH-234   N  -1.7868E+00                                      1.63E+12             
                            92.59-1.787E+00 *(P 2.597E+01 4.32E+02 5.58E+00 G  
                            63.29-2.846E+00 + P 3.190E+01 3.28E+02 3.81E+00 G  
 
PA-231   N  -1.2355E+01                                      1.20E+07             
                           302.65-1.236E+01 ?(  7.820E+01 1.89E+02 2.88E+00 G  
                           300.07-1.433E+01 +   9.352E+01 1.95E+02 2.46E+00 G  
 
PA-233   C  -4.5721E-01                                      7.82E+08             
                           312.01-4.572E-01 &(  3.686E+00 2.37E+02 3.60E+01 G  
                           300.18-5.686E+00 +   3.660E+01 1.92E+02 6.20E+00 G  
 
PA-234   N   1.0362E+00                                      1.63E+12             
                           131.29-1.473E+00 ?(  5.977E+00 1.22E+02 1.80E+01 G  
                           946.02 2.282E+00 ?(P 9.946E+00 1.89E+02 1.34E+01 G  
                           569.47 4.507E+00 ?(  1.547E+01 1.01E+02 8.20E+00 G  
                           883.24 0.000E+00 -   1.869E+01 1.00E+03 9.60E+00 G  
                           880.53 2.668E+00 ?   2.898E+01 3.10E+02 6.00E+00 GA 
 
PA-234M  N  -3.2635E+00                                      1.63E+12             
                          1001.00-5.902E+01 ?(  2.502E+02 1.24E+02 8.37E-01 G  
                           766.41 1.555E+02 ?(  4.114E+02 7.88E+01 2.94E-01 G  
 
AM-241   T   1.0524E+00                                      1.58E+05             
                            59.54 1.052E+00 &(P 3.218E+00 1.14E+02 3.59E+01 G  
 
Np-237   F   2.1979E+00                                      2.14E+06             
                                                            Derived Ave Activity  
                            86.49 2.198E+00 }(  1.121E+01 1.53E+02 1.31E+01 G  
 
Ir-192   F   2.4766E-01                                      7.40E+01             
                           316.49 0.000E+00 ?(  1.575E+00 1.00E+03 8.70E+01 G  
                           468.06 6.642E-01 ?(  2.671E+00 1.19E+02 5.18E+01 G  
                           308.44-2.304E-07 %   6.889E+00 8.86E+08 3.18E+01 G  
 
Cs-136   F  -8.9974E-01                                      1.30E+01             
                           818.50-8.997E-01 ?(  2.805E+00 9.32E+01 1.00E+02 G  
                          1048.07-3.862E-01 +   2.056E+00 1.53E+02 8.00E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:46 AMPage 15
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183351.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           340.57-7.310E-01 +   3.701E+00 1.51E+02 4.69E+01 G  
 
Np-239   T  -1.1767E+00                                      2.36E+00             
                           103.70 6.185E-02 %   4.819E+00 2.31E+03 2.40E+01 X  
                           106.13-1.177E+00  (  5.169E+00 1.32E+02 2.27E+01 G  
                            99.50 1.651E+00     7.479E+00 1.36E+02 1.50E+01 X  
 
Nd-147      -8.6512E-01                                      1.11E+01             
                           531.00-8.651E-01 ?(  7.113E+00 3.32E+02 1.30E+01 G  
                            91.10 0.000E+00 +   5.163E+00 1.00E+03 2.83E+01 G  
 
TL-210   N  -2.2999E-01                                      5.84E+05             
                           799.60-2.300E-01 ?(  1.769E+00 2.22E+02 9.90E+01 G  
                           296.00-4.393E-01 +   2.918E+00 1.99E+02 7.90E+01 G  
                          1313.00-4.596E+00 +   9.810E+00 1.01E+02 2.10E+01 GA 
 
Kr-85    I   5.7086E+01                                      3.92E+03             
                           513.98 5.709E+01 ?(  4.220E+02 2.17E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:46 AMPage 16
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183351.An1             
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54       363.        13.     0.007   202.93   7.065E+00  P
 TH-227      50.14       299.        20.     0.011   121.73   4.998E+00   
 TH-234      63.29       332.        -8.    -0.004   328.17  -2.846E+00  P
 BA-133      80.99       277.        21.     0.011   145.31   6.637E-01  P
 EU-155      86.54       952.       -29.    -0.016   149.06  -1.011E+00   
 TH-234      92.59       898.       -10.    -0.005   431.90  -1.787E+00  P
 Np-239      99.50       557.        25.     0.014   135.69   1.651E+00   
 Gd-153     103.20       578.        25.     0.014   137.58   1.132E+00   
 Np-239     106.13       624.       -27.    -0.015   131.68  -1.177E+00   
 EU-152     121.78       275.        -3.    -0.002   783.87  -1.040E-01   
 EU-154     123.10       224.         4.     0.002   510.15   1.014E-01   
 PA-234     131.29       495.       -26.    -0.015   121.61  -1.473E+00   
 HF-181     133.02       429.        12.     0.007   244.96   2.827E-01   
 CO-57      136.47       394.        14.     0.008   199.97   1.362E+00   
 Tc-99m     140.51       280.        21.     0.012   115.46   2.510E-01   
 U-235      143.79       776.       -26.    -0.014   163.33  -2.492E+00  P
 CE-141     145.44       688.        24.     0.013   155.31   5.303E-01   
 Ba-140     162.66       239.        21.     0.012   104.45   3.947E+00   
 U-235      163.38       261.        21.     0.012   109.98   4.801E+00  P
 CE-139     165.85       257.        13.     0.007   181.15   1.806E-01   
 U-235      185.72       158.        22.     0.012   106.63   5.203E-01   
 TH-229     193.51       169.       -15.    -0.008   167.71  -4.313E+00   
 U-235      205.33       180.       -23.    -0.013   101.34  -6.246E+00  P
 TH-229     210.85       180.         5.     0.003   472.18   2.479E+00   
 Cf-251     227.00       106.         8.     0.004   254.21   1.800E+00   
 TH-227     235.97       929.        21.     0.012   202.88   2.654E+00   
 EU-152     244.69       824.        17.     0.010   233.74   3.630E+00  P
 TH-227     256.24       114.        -3.    -0.001   750.47  -6.240E-01   
 Cd-113m    263.70        99.        -5.    -0.003   304.56  -1.305E+03   
 BI-210M    265.83       145.       -16.    -0.009    47.82  -5.471E-01  P
 Hg-203     279.20       138.        -9.    -0.005   187.58  -1.946E-01   
 I-131      284.30        81.       -15.    -0.008   117.50  -4.273E+00   
 TL-210     296.00       683.       -19.    -0.010   198.52  -4.393E-01   
 PA-231     300.07       664.       -19.    -0.010   195.10  -1.433E+01   
 PA-233     300.18       646.       -19.    -0.010   192.35  -5.686E+00   
 PA-231     302.65       627.       -19.    -0.010   189.14  -1.236E+01   
 BA-133     302.85       608.       -19.    -0.010   186.27  -1.943E+00   
 Ba-140     304.85       589.       -18.    -0.010   191.48  -7.993E+00   
 PA-233     312.01       200.        -8.    -0.005   237.49  -4.572E-01   
 La-140     328.76       104.        17.     0.010    87.51   1.714E+00   
 Cs-136     340.57       298.       -16.    -0.009   150.65  -7.310E-01   
 EU-152     344.29       283.       -17.    -0.010   114.12  -1.390E+00  P
 HF-181     345.83       248.        16.     0.009   145.84   2.175E+00   
 BA-133     356.00       342.       -17.    -0.010   125.40  -6.025E-01  P
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:46 AMPage 17
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183351.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 I-131      364.48        68.       -10.    -0.006   164.52  -2.708E-01   
 BA-133     383.84       215.       -20.    -0.011   106.87  -5.131E+00   
 Cf-249     387.95       234.       -20.    -0.011   111.12  -7.038E-01   
 SN-113     391.69       251.       -20.    -0.011   106.58  -7.469E-01  P
 SB-125     427.88        56.        -7.    -0.004   297.01  -6.261E-01  P
 AG-108M    433.94        44.        -4.    -0.002   328.51  -1.137E-01   
 PM-146     453.88        21.        18.     0.010    54.02   7.488E-01  P
 SB-125     463.37        60.        47.     0.026    27.69   1.216E+01  P
 Ir-192     468.06       104.        13.     0.007   118.86   6.642E-01   
 BE-7       477.60       114.        15.     0.008   105.29   3.928E+00   
 HF-181     482.00        99.        13.     0.007   108.29   4.696E-01   
 La-140     487.02       142.        -8.    -0.005   155.43  -5.222E-01  P
 RU-103     497.05        39.         9.     0.005   152.34   2.742E-01  P
 RH-106     511.86       113.        37.     0.020    44.15   5.460E+00   
 Kr-85      513.98       156.         8.     0.005   217.15   5.709E+01   
 Nd-147     531.00        35.        -4.    -0.002   331.91  -8.651E-01   
 Ba-140     537.26        48.         5.     0.003   267.77   6.776E-01   
 CS-134     563.24        35.         3.     0.002   408.11   1.154E+00  P
 CS-134     569.32        56.       -15.    -0.009    73.79  -3.251E+00   
 PA-234     569.47        60.        11.     0.006   101.37   4.507E+00   
 SB-125     600.50       244.        12.     0.007   187.81   2.279E+00   
 SB-124     602.73       256.        12.     0.007   191.95   4.163E-01   
 CS-134     604.71       268.        12.     0.007   196.01   4.208E-01   
 RU-103     610.30       280.         9.     0.005   268.74   5.351E+00   
 PM-144     618.06       115.        12.     0.007   129.10   4.262E-01   
 RH-106     621.92        19.         5.     0.003   132.49   1.750E+00   
 SB-125     635.89        26.        10.     0.006    77.35   3.231E+00   
 I-131      636.97        26.         8.     0.004    97.13   4.026E+00  P
 AG-110M    657.76        94.        -9.    -0.005   155.95  -3.522E-01   
 PM-144     696.54        28.        12.     0.007    95.90   4.841E-01  P
 NB-94      702.63        65.       -19.    -0.011    91.17  -7.787E-01   
 SB-124     722.79        98.       -12.    -0.006   124.96  -4.283E+00   
 BI-212     727.17       102.         6.     0.003   231.47   3.355E+00  P
 PM-146     735.72        42.       -12.    -0.007   119.29  -2.210E+00  P
 PM-146     747.16        33.         8.     0.005   152.85   9.953E-01  P
 ZR-95      756.73        51.       -13.    -0.007   117.23  -1.027E+00   
 AG-110M    763.94        40.         7.     0.004   126.95   1.392E+00   
 NB-95      765.79        49.        -1.    -0.001   750.00  -5.663E-02   
 PA-234M    766.41        31.        11.     0.006    78.80   1.555E+02   
 EU-152     778.92        23.         5.     0.003   224.40   1.552E+00   
 BI-212     785.42        33.         5.     0.003   231.42   1.806E+01   
 CS-134     795.87        42.        13.     0.007    75.76   6.668E-01   
 TL-210     799.60        63.        -5.    -0.003   221.95  -2.300E-01   
 CS-134     801.95        87.       -16.    -0.009    83.83  -8.382E+00   
 CO-58      810.78       116.       -19.    -0.011    82.81  -8.581E-01   
 La-140     815.77       104.       -17.    -0.009    73.26  -3.286E+00  P
 Cs-136     818.50       164.       -20.    -0.011    93.22  -8.997E-01   
 MN-54      834.85        23.         2.     0.001   679.87   6.964E-02  P
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:46 AMPage 18
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183351.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Co-56      846.77        42.       -15.    -0.008    95.22  -6.960E-01   
 NB-94      871.10        42.        -8.    -0.004    84.92  -3.829E-01  P
 EU-154     873.23        40.        12.     0.007    77.36   4.856E+00   
 PA-234     880.53        52.         3.     0.002   309.84   2.668E+00   
 Sc-46      889.28       101.       -17.    -0.010    85.64  -8.372E-01   
 Y-88       898.04        30.        -4.    -0.002   165.80  -2.159E-01  P
 AG-110M    937.49        25.        -2.    -0.001   554.15  -2.957E-01   
 PA-234     946.02        25.         6.     0.003   188.69   2.282E+00  P
 EU-152     964.11       116.        10.     0.005   163.24   3.389E+00   
 PA-234M   1001.00        60.        -9.    -0.005   124.14  -5.902E+01   
 EU-154    1004.77        32.        11.     0.006    81.25   3.169E+00   
 Co-56     1037.84        31.        -4.    -0.002   305.58  -1.462E+00  P
 Cs-136    1048.07        32.        -6.    -0.003   152.66  -3.862E-01   
 RH-106    1050.36        26.        11.     0.006    73.52   3.889E+01   
 BI-207    1063.66        32.       -10.    -0.006   112.97  -7.675E-01  P
 Ga-68     1077.40        16.        11.     0.006    88.68   2.233E+01   
 FE-59     1099.25        32.        -1.    -0.001   860.51  -1.373E-01  P
 ZN-65     1115.55        62.         5.     0.003   212.68   6.265E-01   
 Ta-182    1121.30        50.        14.     0.008    74.62   2.456E+00   
 CO-60     1173.24        59.       -22.    -0.012    82.86  -1.355E+00   
 Ta-182    1221.41        37.        -5.    -0.003   263.98  -1.275E+00   
 Co-56     1238.28        32.        -3.    -0.002   432.48  -2.967E-01   
 NA-22     1274.53        17.        10.     0.006    66.33   6.713E-01   
 FE-59     1291.60        23.        -4.    -0.002   284.55  -6.411E-01  P
 TL-210    1313.00        34.       -14.    -0.008   101.27  -4.596E+00   
 CO-60     1332.50        12.        10.     0.005    89.34   6.664E-01  P
 AG-110M   1384.30        23.       -11.    -0.006    76.88  -3.325E+00  P
 EU-152    1408.00         6.        -2.    -0.001   343.80  -5.831E-01   
 La-140    1596.21         6.         6.     0.003   106.72   5.187E-01   
 SB-124    1690.98        12.        -6.    -0.003   301.54  -1.133E+00  P
 Co-56     1771.35        33.         7.     0.004   120.67   4.151E+00   
 Y-88      1836.06         6.        -3.    -0.002   195.32  -3.154E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    3.9276E+00    3.9276E+00    1.053E+02%                1.39E+01
 NA-22  #A    6.7134E-01    6.7134E-01    6.633E+01%                1.47E+00
 K-40   #     2.4544E+02    2.4544E+02    5.445E+00%                8.12E+00
 Sc-46  #A   -8.3723E-01   -8.3724E-01    8.564E+01%                2.40E+00
 CR-51  #A    2.9866E-01    2.9867E-01    1.327E+03%                1.36E+01
 MN-54  #A    6.9636E-02    6.9636E-02    6.799E+02%                1.16E+00
 FE-59  #A   -1.3729E-01   -1.3729E-01    8.605E+02%                3.03E+00
 Co-56  #A   -6.9595E-01   -6.9596E-01    9.522E+01%                1.53E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:46 AMPage 19
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183351.An1             
                                                                                 
 CO-57  #A    1.5111E-01    1.5111E-01    2.000E+02%                9.31E-01
 CO-58  #A   -8.5812E-01   -8.5813E-01    8.281E+01%                2.37E+00
 CO-60  #A    6.6641E-01    6.6641E-01    8.934E+01%                1.30E+00
 ZN-65  #A    6.2648E-01    6.2649E-01    2.127E+02%                4.62E+00
 NB-94  #A   -7.7872E-01   -7.7872E-01    9.117E+01%                1.62E+00
 ZR-95  #A   -1.0268E+00   -1.0268E+00    1.172E+02%                2.78E+00
 NB-95  #A   -5.6633E-02   -5.6633E-02    7.500E+02%                1.51E+00
 RU-103 #A    2.7421E-01    2.7421E-01    1.523E+02%                1.02E+00
 RH-106 #A    6.7923E+00    6.7923E+00    7.352E+01%                8.15E+00
 AG-108M#A   -1.1371E-01   -1.1371E-01    3.285E+02%                9.56E-01
 AG-110M#A    3.2662E-01    3.2662E-01    1.269E+02%                2.47E+00
 SN-113 #A   -7.4690E-01   -7.4690E-01    1.066E+02%                2.81E+00
 SB-124 #A    4.1625E-01    4.1626E-01    1.919E+02%                2.70E+00
 SB-125 #A    2.6860E+00    2.6860E+00    2.769E+01%                3.23E+00
 I-131  #A    7.5879E-02    7.5884E-02    9.553E+01%                1.11E+00
 Gd-153 #A    4.3770E-01    4.3770E-01    1.376E+02%                4.04E+00
 Ga-68  #A    2.2115E+01    2.2331E+01    8.868E+01%                4.37E+01
 Tc-99m #A    2.5056E-01    2.5102E-01    1.155E+02%                9.70E-01
 BA-133 #A   -6.0247E-01   -6.0247E-01    1.254E+02%                3.11E+00
 CS-134 #A    5.6259E-01    5.6260E-01    7.576E+01%                1.69E+00
 CS-137 #     2.1407E+00    2.1407E+00    2.131E+01%                8.24E-01
 CE-139 #A    1.8058E-01    1.8058E-01    1.811E+02%                1.10E+00
 Ba-140 #A    1.3419E+00    1.3420E+00    1.044E+02%                4.43E+00
 La-140 #A    7.2844E-01    7.2847E-01    6.901E+01%                1.22E+00
 CE-141 #A    5.3024E-01    5.3025E-01    1.553E+02%                2.75E+00
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                8.99E+00
 PM-144 #A    4.5515E-01    4.5515E-01    8.041E+01%                1.08E+00
 EU-152 #A    1.4774E+00    1.4774E+00    1.632E+02%                2.77E+00
 EU-154 #A    1.6996E+00    1.6996E+00    7.736E+01%                1.76E+00
 EU-155 #A   -1.7731E-07   -1.7731E-07    9.111E+08%                5.45E+00
 HF-181 #A    5.9642E-01    5.9643E-01    1.017E+02%                1.72E+00
 Ta-182 #A    2.4557E+00    2.4557E+00    7.462E+01%                6.11E+00
 Hg-203 #A   -1.9462E-01   -1.9463E-01    1.876E+02%                1.24E+00
 TL-208       7.8265E+00    7.8266E+00    9.155E+00%                1.05E+00
 PM-146 #A    8.3344E-01    8.3344E-01    5.402E+01%                9.86E-01
 Y-88   #A   -3.1539E-01   -3.1539E-01    1.953E+02%                1.37E+00
 Cd-113m#A   -1.3053E+03   -1.3053E+03    3.046E+02%                1.37E+04
 Cd-109 #A    4.0145E+00    4.0145E+00    2.879E+02%                3.87E+01
 Cf-251 #A    4.7020E-02    4.7020E-02    3.443E+03%                4.22E+00
 Cf-249 #A   -7.0383E-01   -7.0383E-01    1.111E+02%                2.62E+00
 Sn-126 #A    1.4037E+00    1.4037E+00    2.731E+02%                1.29E+01
 PB-210 #A    7.0647E+00    7.0647E+00    2.029E+02%                4.82E+01
 PB-212 #     1.7919E+01    1.7919E+01    5.743E+00%                2.23E+00
 PB-214       1.1788E+01    1.1788E+01    9.871E+00%                2.00E+00
 BI-207 #A   -7.6748E-01   -7.6748E-01    1.130E+02%                2.22E+00
 BI-212 #A    3.3550E+00    3.3550E+00    2.315E+02%                2.67E+01
 U-235  #A   -1.8187E-01   -1.8187E-01    9.846E+01%                1.27E+01
 BI-214 #     9.3715E+00    9.3715E+00    1.298E+01%                1.96E+00
 BI-210M#A   -5.4712E-01   -5.4712E-01    4.782E+01%                1.98E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:46 AMPage 20
 TestAmerica Inc                 Spectrum name: 7_Gamma_20183351.An1             
                                                                                 
 AC-228       2.3159E+01    2.3159E+01    7.520E+00%                2.71E+00
 TH-227 #A    2.5003E+00    2.5003E+00    1.217E+02%                1.23E+01
 TH-229 #A   -1.5646E+00   -1.5646E+00    1.677E+02%                1.86E+01
 TH-234 #A   -1.7868E+00   -1.7868E+00    4.319E+02%                2.60E+01
 PA-231 #A   -1.2355E+01   -1.2355E+01    1.891E+02%                7.82E+01
 PA-233 #A   -4.5721E-01   -4.5721E-01    2.375E+02%                3.69E+00
 PA-234 #A    1.0362E+00    1.0362E+00    8.210E+01%                5.98E+00
 PA-234M#A   -3.2635E+00   -3.2635E+00    7.352E+01%                2.50E+02
 AM-241 #A    1.0524E+00    1.0524E+00    1.144E+02%                3.22E+00
 Np-237 #A    2.1979E+00    2.1979E+00    1.530E+02%                1.12E+01
 Ir-192 #A    2.4766E-01    2.4766E-01    1.189E+02%                1.57E+00
 Cs-136 #A   -8.9971E-01   -8.9974E-01    9.322E+01%                2.80E+00
 Np-239 #A   -1.1765E+00   -1.1767E+00    1.317E+02%                5.17E+00
 Nd-147 #A   -8.6508E-01   -8.6512E-01    3.319E+02%                7.11E+00
 TL-210 #A   -2.2999E-01   -2.2999E-01    2.219E+02%                1.77E+00
 Kr-85  #A    5.7086E+01    5.7086E+01    2.172E+02%                4.22E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.1 keV)     3.176E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.1 keV) 3.1764371E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 5_Gamma_20184204 
-----------------------------------------------------------------------------                      
   Sample Description: 403043_Gamma_160-31847-A-243-B 
             Detector: Detector # 5       
             Batch ID: 403043                 
    Work Order Number: Gamma   
           Lot Number: 160-31847-A-243-B
-----------------------------------------------------------------------------
        Decay to Time: 12/19/2018 06:51       Live Time: 1800   sec
     Acquisition Time: 12/19/2018 06:52:12    Real Time: 1806   sec
        Analysis Time: 12/19/2018 07:22       Dead Time: 0.32   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 5_Soil_TunaCan.Clb
  Efficiency Cal Desc: 5_Soil_TunaCan_90099_032612
  Efficiency Cal Date: 3/27/2012 17:20
      Energy Cal Date: 2/28/2012 19:35                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 5_2018-11-22_1542.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -4.053E-01          932.7     3.780E+00    3.780E+00    1.348E+01
NA-22      3.560E-01          103.3     3.676E-01    3.681E-01    1.308E+00
K-40       1.413E+02            8.7     1.223E+01    1.421E+01    1.028E+01
Sc-46      5.469E-01          109.5     5.990E-01    5.996E-01    2.057E+00
CR-51     -1.002E+00          646.4     6.479E+00    6.480E+00    1.470E+01
MN-54     -8.163E-01           97.9     7.991E-01    8.002E-01    1.862E+00
FE-59      3.033E-01          431.6     1.309E+00    1.309E+00    3.148E+00
Co-56      2.028E-01          276.2     5.602E-01    5.603E-01    1.390E+00
CO-57      8.995E-02          313.9     2.824E-01    2.824E-01    9.700E-01
CO-58      2.452E-01          177.2     4.345E-01    4.347E-01    1.548E+00
CO-60     -5.816E-02         1159.2     6.742E-01    6.742E-01    2.185E+00
ZN-65     -2.286E-01          679.2     1.553E+00    1.553E+00    5.539E+00
NB-94      3.207E-01          120.7     3.871E-01    3.874E-01    9.878E-01
ZR-95     -9.201E-01          134.8     1.241E+00    1.241E+00    3.045E+00
NB-95      3.390E-01          187.0     6.341E-01    6.344E-01    2.205E+00
RU-103     2.103E-01          209.4     4.403E-01    4.404E-01    1.159E+00
RH-106    -1.172E-01         5567.5     6.522E+00    6.522E+00    3.390E+01
AG-108M   -1.305E-01          350.1     4.570E-01    4.570E-01    1.191E+00
AG-110M    7.474E-01          112.8     8.429E-01    8.437E-01    2.896E+00
SN-113     5.161E-01          125.8     6.492E-01    6.498E-01    2.216E+00
SB-124    -1.599E-01           94.8     1.515E-01    1.517E-01    3.555E+00
SB-125     6.520E-01           99.5     6.487E-01    6.495E-01    3.095E+00
I-131      2.470E-01           89.1     2.200E-01    2.204E-01    1.228E+00
Gd-153     7.749E-01          100.8     7.812E-01    7.826E-01    2.750E+00
Ga-68      1.501E+01          108.0     1.622E+01    1.624E+01    3.942E+01
Tc-99m    -3.102E-01          126.1     3.911E-01    3.915E-01    1.315E+00
BA-133     3.536E-01          272.4     9.633E-01    9.634E-01    3.287E+00
CS-134    -9.608E-01           86.6     8.319E-01    8.334E-01    2.799E+00
CS-137    -3.244E-01          256.0     8.303E-01    8.304E-01    2.363E+00
CE-139    -1.007E-01          335.7     3.381E-01    3.382E-01    1.273E+00
Ba-140     8.664E-01          115.2     9.984E-01    9.994E-01    4.577E+00
La-140     1.910E-01           52.1     9.947E-02    9.998E-02    2.262E+00
CE-141     5.296E-01          132.2     7.003E-01    7.008E-01    2.357E+00
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CE-144     0.000E+00         1.#INF     7.601E-01    7.602E-01    1.014E+01
PM-144     6.827E-01           47.3     3.231E-01    3.250E-01    7.393E-01
EU-152     7.377E-01           84.3     6.217E-01    6.230E-01    3.387E+00
EU-154     1.096E+00           88.2     9.670E-01    9.687E-01    2.121E+00
EU-155    -1.184E+00          157.7     1.868E+00    1.869E+00    6.274E+00
HF-181     2.085E-01          149.8     3.123E-01    3.125E-01    1.776E+00
Ta-182     3.468E-01          914.7     3.172E+00    3.172E+00    7.404E+00
Hg-203    -2.963E-01          119.0     3.526E-01    3.530E-01    1.621E+00
TL-208     2.233E+00           18.9     4.210E-01    4.367E-01    6.839E-01
PM-146     3.584E-01           76.5     2.740E-01    2.746E-01    1.837E+00
Y-88      -5.509E-01          125.4     6.910E-01    6.918E-01    1.897E+00
Cd-113m   -3.469E+03          141.4     4.907E+03    4.912E+03    1.683E+04
Cd-109     0.000E+00         1.#INF     1.253E+01    1.253E+01    4.241E+01
Cf-251    -1.282E+00          160.2     2.054E+00    2.057E+00    5.585E+00
Cf-249     2.974E-01          137.0     4.074E-01    4.077E-01    2.717E+00
Sn-126     1.239E+00          217.3     2.693E+00    2.694E+00    9.279E+00
PB-210     6.937E-02        16365.9     1.135E+01    1.135E+01    3.403E+01
PB-212     8.738E+00            9.2     8.066E-01    9.850E-01    1.491E+00
PB-214     1.032E+01           10.1     1.044E+00    1.173E+00    2.212E+00
BI-207    -2.238E-01          431.6     9.656E-01    9.657E-01    2.322E+00
BI-212     5.605E+00          101.9     5.711E+00    5.718E+00    1.965E+01
U-235     -2.918E+00           73.1     2.133E+00    2.139E+00    1.097E+01
BI-214     7.485E+00           18.4     1.380E+00    1.433E+00    2.947E+00
BI-210M   -6.200E-01          120.6     7.474E-01    7.483E-01    2.532E+00
AC-228     1.197E+01           14.0     1.674E+00    1.782E+00    3.365E+00
TH-227     2.256E+00          108.6     2.450E+00    2.454E+00    9.553E+00
TH-229     2.828E+00          121.9     3.447E+00    3.454E+00    1.867E+01
TH-234     9.823E+00           39.2     3.854E+00    3.893E+00    1.256E+01
PA-231    -4.429E+00          178.2     7.892E+00    7.896E+00    7.635E+01
PA-233     1.006E+00          172.3     1.733E+00    1.734E+00    5.855E+00
PA-234     1.332E+00          129.0     1.719E+00    1.720E+00    5.788E+00
PA-234M    8.880E+01           69.7     6.189E+01    6.205E+01    2.018E+02
AM-241     4.581E-03        21839.8     1.001E+00    1.001E+00    2.954E+00
Np-237    -2.292E+00          159.8     3.662E+00    3.664E+00    1.227E+01
Ir-192    -3.705E-02           74.7     2.769E-02    2.777E-02    1.584E+00
Cs-136     9.249E-01           25.0     2.312E-01    2.372E-01    1.341E+00
Np-239     1.013E+00          153.7     1.558E+00    1.559E+00    5.243E+00
Nd-147    -2.508E+00          172.0     4.315E+00    4.317E+00    1.099E+01
TL-210    -3.595E-01          215.5     7.747E-01    7.749E-01    2.681E+00
Kr-85      5.798E+01          271.2     1.572E+02    1.573E+02    5.403E+02
-----------------------------------------------------------------------------
Total      3.812E+02

      Analyst: kody Saulters
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:22:37 AMPage  1
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184204.An1             
                                                                                 
 Sample description                                             
      403043_Gamma_160-31847-A-243-B                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_Gamma_20184204.An1

 Acquisition information
        Start time:                 12/19/2018 6:52:12 AM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.32 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:22:37 AMPage  2
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184204.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/19/2018 6:51:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2018-11-22_1542.PBC
                                                 11/22/2018 3:42:50 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   23 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1456

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    63.17       36.  49.85   0.57  2.707E-02    63.29   3.810    PBC<MDA TH234 
    64.43        6. 217.31   0.80  2.757E-02    64.28   9.700    PBC<MDA Sn126 
    74.76       94.  16.68   0.81  3.149E-02
    77.16      128.  12.20   0.82  3.220E-02
    87.95       16.  87.54   0.83  3.454E-02    87.57  37.500    PBC<MDA Sn126 
                                                88.04   3.790  6.772E+00 Cd109 
    92.56       30.  46.28   0.83  3.527E-02    92.59   5.584    PBC<MDA TH234 
    93.32       16. 115.28   0.83  3.536E-02    93.35   5.561    PBC<MDA AC228 
    97.50       15. 104.42   0.84  3.577E-02    97.50  30.000    PBC<MDA Gd153 
    99.50       14. 122.99   0.84  3.592E-02    99.50  15.000    PBC<MDA Np239 
   103.20       11. 172.49   0.84  3.612E-02   103.20  21.800    PBC<MDA Gd153 
   106.13       15. 153.70   0.84  3.620E-02   106.13  22.700    PBC<MDA Np239 
   122.06        5. 313.93   0.86  3.582E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  8.995E-02 CO57  
   123.10        7. 238.30   0.86  3.575E-02   123.10  40.790    PBC<MDA EU154 
   131.29       15. 129.03   0.87  3.509E-02   131.29  18.000    PBC<MDA PA234 
   133.02       14. 149.82   0.87  3.492E-02   133.02  43.300    PBC<MDA HF181 
   145.44       15. 132.23   0.88  3.351E-02   145.44  48.200    PBC<MDA CE141 
   162.66       13. 115.24   0.90  3.113E-02   162.66   6.220    PBC<MDA Ba140 
   186.05       54.  23.57   0.68  2.849E-02   185.72  54.000    PBC<MDA U235  
   210.85       11. 121.87   0.95  2.569E-02   210.85   2.990    PBC<MDA TH229 
   235.97        9. 310.22   0.98  2.341E-02   235.97  12.300    PBC<MDA TH227 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:22:37 AMPage  3
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184204.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   238.68      152.  10.82   0.97  2.319E-02   238.63  43.300  8.413E+00 PB212 
   242.03       36.  28.73   0.98  2.293E-02   242.00   7.430  1.172E+01 PB214 
   256.24        9. 108.64   1.00  2.186E-02   256.24   7.000    PBC<MDA TH227 
   295.18       65.  16.74   0.86  1.944E-02   295.09  19.300  9.571E+00 PB214 
                                               296.00  79.000  2.344E+00 TL210 
   300.04       10. 208.46   1.04  1.918E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460    PBC<MDA PA231 
                                               300.18   6.200    PBC<MDA PA233 
   300.07        4. 479.85   1.04  1.918E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  5.249E+00 PA231 
                                               300.18   6.200  2.083E+00 PA233 
   312.01       12. 172.29   1.05  1.857E-02   312.01  36.000    PBC<MDA PA233 
   328.76        9. 102.24   1.07  1.778E-02   328.76  20.300    PBC<MDA La140 
   333.44        8. 137.01   1.07  1.757E-02   333.44  15.510    PBC<MDA Cf249 
   337.90       51.  20.66   0.62  1.738E-02   338.32  12.010  1.357E+01 AC228 
   340.57        2. 734.85   1.08  1.727E-02   340.57  46.900    PBC<MDA Cs136 
   351.82      122.  11.33   1.12  1.681E-02   351.93  37.600  1.071E+01 PB214 
   356.00        7. 272.42   1.09  1.664E-02   356.00  62.050    PBC<MDA BA133 
   391.69        9. 125.80   1.12  1.537E-02   391.69  64.000    PBC<MDA SN113 
   463.37        8.  99.50   1.19  1.336E-02   463.37  10.470    PBC<MDA SB125 
   468.06        8. 109.07   1.20  1.325E-02   468.06  51.750    PBC<MDA Ir192 
   482.00        1. 932.74   1.21  1.293E-02   482.00  80.500    PBC<MDA HF181 
   487.02       15.  52.07   1.21  1.282E-02   487.02  45.500    PBC<MDA La140 
   497.05        4. 209.38   1.22  1.260E-02   497.05  90.900    PBC<MDA RU103 
   511.86       61.  21.32   2.48  1.230E-02   511.86  20.000  1.370E+01 RH106 
   513.98        6. 271.21   1.24  1.226E-02   513.98   0.430    PBC<MDA Kr85  
   583.05       37.  18.86   1.73  1.103E-02   583.02  84.500  2.233E+00 TL208 
   609.36       66.  18.43   1.22  1.063E-02   609.31  46.090  7.485E+00 BI214 
   636.97        5.  89.07   1.34  1.025E-02   636.97   7.170    PBC<MDA I131  
   661.66       -5. 255.96   1.37  9.924E-03   661.66  85.210    PBC<MDA CS137 
   696.54       12.  47.32   1.40  9.507E-03   696.54  99.000    PBC<MDA PM144 
   702.63        5. 120.71   1.40  9.438E-03   702.63  97.900    PBC<MDA NB94  
   722.79        8.  94.75   1.42  9.217E-03   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  4.977E-01 AG108M
                                               723.36  20.220  2.237E+00 EU154 
   727.17        7. 101.89   1.42  9.170E-03   727.17   7.550    PBC<MDA BI212 
   735.72        5.  96.65   1.43  9.081E-03   735.72  22.500    PBC<MDA PM146 
   747.16        6. 102.87   1.44  8.965E-03   747.16  34.000    PBC<MDA PM146 
   765.79        5. 187.04   1.45  8.781E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.151E+02 PA234M
   766.41        9.  88.35   1.45  8.776E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.884E+02 PA234M
   810.78        4. 177.20   1.49  8.371E-03   810.78  99.460    PBC<MDA CO58  
   818.50        5. 110.29   1.50  8.305E-03   818.50 100.000    PBC<MDA Cs136 
   846.77        3. 276.25   1.52  8.072E-03   846.77  99.935    PBC<MDA Co56  
   884.68        8. 112.78   1.55  7.781E-03   884.68  72.680    PBC<MDA AG110M
   889.16        8. 109.52   1.55  7.747E-03   889.28  99.984    PBC<MDA Sc46  
   898.04        1. 882.55   1.56  7.684E-03   898.04  93.700    PBC<MDA Y88   
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:22:37 AMPage  4
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184204.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   910.68       45.  18.81   0.83  7.591E-03   911.07  29.000  1.131E+01 AC228 
   968.51        8.  93.72   1.61  7.209E-03   968.97  17.460    PBC<MDA AC228 
   996.33        6.  88.25   1.63  7.042E-03   996.33  10.600    PBC<MDA EU154 
  1001.00        6. 107.82   1.64  7.014E-03  1001.00   0.837    PBC<MDA PA234M
  1048.07       16.  25.00   1.67  6.749E-03  1048.07  80.000  1.646E+00 Cs136 
  1077.40        5. 108.01   1.69  6.594E-03  1077.40   3.300    PBC<MDA Ga68  
  1099.25        2. 431.57   1.71  6.484E-03  1099.25  56.500    PBC<MDA FE59  
  1112.07        7. 130.63   1.72  6.421E-03  1112.07  13.644    PBC<MDA EU152 
  1120.22        3. 213.11   1.72  6.381E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.48        6. 109.53   1.72  6.380E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  5.469E-01 Sc46  
                                              1121.30  34.900  1.568E+00 Ta182 
  1121.27        1. 560.49   1.72  6.376E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  3.468E-01 Ta182 
  1221.41        1. 914.69   1.79  5.934E-03  1221.41  27.000    PBC<MDA Ta182 
  1274.53        4. 103.25   1.83  5.725E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  1.011E+00 EU154 
  1408.00        5.  44.72   1.91  5.264E-03  1408.00  21.005    PBC<MDA EU152 
  1460.58      138.   8.66   1.86  5.103E-03  1460.83  10.670  1.413E+02 K40   
  1762.78       20.  26.36   2.11  4.351E-03  1764.49  15.400  1.622E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.65    74.75        75.        94. 2.980E+03   16.68   0.813  -      sD
   308.26    77.15        58.       128. 3.981E+03   12.20   0.815  -       D
   744.16   186.05        36.        54. 1.895E+03   23.57   0.675  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 TH-227    200.11    50.14        87.        -3.    -0.002   526.52   0.787s
 TH-234    252.74    63.29        85.        22.     0.012    63.37   0.801D
 Sn-126    256.71    64.28        81.         6.     0.003   217.31   0.802D
 BA-133    323.61    80.99       171.       -21.    -0.012    73.20   0.819s
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:22:37 AMPage  5
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184204.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-237    345.63    86.49       431.       -19.    -0.010   159.79   0.825 
 EU-155    345.84    86.54       458.       -22.    -0.012   138.87   0.825 
 Sn-126    347.43    86.94       440.       -26.    -0.015    61.17   0.825 
 Sn-126    349.95    87.57       415.        16.     0.009    87.54   0.826D
 TH-234    370.05    92.59        81.        30.     0.017    46.28   0.831D
 AC-228    373.09    93.35       154.        16.     0.009   115.28   0.832s
 Gd-153    389.70    97.50       117.        15.     0.008   104.42   0.836s
 Np-239    397.71    99.50       146.        14.     0.008   122.99   0.838 
 Gd-153    412.52   103.20       169.        11.     0.006   172.49   0.842s
 Np-239    414.52   103.70       180.         0.     0.000  1000.00   0.842s
 EU-155    420.98   105.31       324.       -16.    -0.009   157.72   0.844s
 Np-239    424.25   106.13       258.        15.     0.008   153.70   0.845 
 EU-152    486.90   121.78       164.       -17.    -0.010   106.53   0.861s
 CO-57     488.03   122.06       119.         5.     0.003   313.93   0.861s
 EU-154    492.18   123.10       129.         7.     0.004   238.30   0.862s
 PA-234    524.99   131.29       183.        15.     0.008   129.03   0.871s
 HF-181    531.91   133.02       198.        14.     0.008   149.82   0.872s
 CE-144    533.97   133.54       212.         0.     0.000  1000.00   0.873s
 HF-181    545.02   136.30       212.         0.     0.000  1000.00   0.876 
 CO-57     545.72   136.47       268.       -18.    -0.010   130.52   0.876s
 Tc-99m    561.88   140.51       208.       -16.    -0.009   126.10   0.880s
 U-235     574.99   143.79       227.       -19.    -0.011    73.11   0.883s
 CE-141    581.61   145.44       200.        15.     0.009   132.23   0.885s
 Ba-140    650.54   162.66       108.        13.     0.007   115.24   0.902 
 U-235     653.42   163.38       140.        -4.    -0.002   340.04   0.903 
 CE-139    663.32   165.85       138.        -5.    -0.003   335.75   0.905 
 Cf-251    706.34   176.60       107.       -12.    -0.006   160.23   0.916 
 U-235     742.85   185.72       126.        -8.    -0.004   196.63   0.925s
 TH-229    774.03   193.51        67.        -2.    -0.001   875.74   0.933s
 U-235     821.35   205.33        71.        -8.    -0.005   185.82   0.945s
 TH-229    843.44   210.85        57.        11.     0.006   121.87   0.950s
 Cf-251    908.08   227.00        73.       -16.    -0.009    99.87   0.966s
 TH-227    943.98   235.97       346.         9.     0.005   310.22   0.975s
 PB-212    954.64   238.63        27.       158.     0.088     9.23   0.978D
 PB-214    968.10   242.00        35.        36.     0.020    28.73   0.981D
 EU-152    978.89   244.69       362.       -11.    -0.006   246.46   0.984s
 TH-227   1025.11   256.24        26.         9.     0.005   108.64   0.995s
 Cd-113m  1054.97   263.70        60.        -8.    -0.004   141.42   1.002 
 BI-210M  1063.50   265.83        96.       -12.    -0.007   120.55   1.005s
 TL-208   1109.33   277.28        84.        -7.    -0.004   151.24   1.016 
 Hg-203   1117.00   279.20        96.        -9.    -0.005   119.00   1.017s
 I-131    1137.41   284.30        62.        -4.    -0.002   344.23   1.022s
 PB-214   1180.97   295.18        19.        65.     0.036    16.74   0.862 
 TL-210   1184.24   296.00       242.       -11.    -0.006   195.95   1.034s
 PB-212   1200.37   300.03       216.        10.     0.006   208.46   1.038s
 PA-231   1200.53   300.07       227.         4.     0.002   479.85   1.038s
 PA-233   1200.97   300.18       256.       -13.    -0.007   183.03   1.038s
 PA-231   1210.86   302.65       243.       -13.    -0.007   178.20   1.040s
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:22:37 AMPage  6
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184204.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BA-133   1211.66   302.85       231.        -3.    -0.001   819.34   1.040s
 Ba-140   1219.66   304.85       228.         0.     0.000  1000.00   1.042s
 BI-210M  1219.85   304.90       228.         0.     0.000  1000.00   1.042s
 Ir-192   1234.03   308.44       228.         0.     0.000  1000.00   1.046 
 PA-233   1248.32   312.01       211.        12.     0.007   172.29   1.049s
 Ir-192   1266.25   316.49        84.       -13.    -0.007   102.18   1.053s
 CR-51    1280.63   320.08        94.        -3.    -0.002   646.44   1.057s
 La-140   1315.35   328.76        22.         9.     0.005   102.24   1.065 
 Cf-249   1334.08   333.44        29.         8.     0.004   137.01   1.070s
 AC-228   1351.92   337.90        15.        51.     0.028    20.70   0.622s
 Cs-136   1362.62   340.57       107.         2.     0.001   734.85   1.077s
 EU-152   1377.49   344.29       109.         0.     0.000  1000.00   1.080s
 HF-181   1383.66   345.83       109.         0.     0.000  1000.00   1.082s
 PB-214   1407.64   351.82        23.       122.     0.068    11.33   1.119 
 BA-133   1424.36   356.00       157.         7.     0.004   272.42   1.091s
 BA-133   1535.78   383.84        95.        -8.    -0.004   175.89   1.117s
 Cf-249   1552.22   387.95       103.         0.     0.000  1000.00   1.121s
 SN-113   1567.19   391.69        61.         9.     0.005   125.80   1.125 
 SB-125   1711.99   427.88        20.        -2.    -0.001   443.47   1.158s
 AG-108M  1736.25   433.94        28.        -3.    -0.002   350.13   1.164s
 PM-146   1816.05   453.88        32.        -6.    -0.004   180.81   1.182s
 SB-125   1854.01   463.37        29.         8.     0.005    99.50   1.191 
 Ir-192   1872.79   468.06        37.         8.     0.005   109.07   1.195s
 BE-7     1910.94   477.59        43.        -1.    -0.001   932.74   1.204 
 HF-181   1928.56   482.00        43.         1.     0.001   932.74   1.208s
 La-140   1948.65   487.02        12.        15.     0.008    52.07   1.212s
 RU-103   1988.80   497.05        21.         4.     0.002   209.38   1.221 
 RH-106   2048.06   511.86        53.        61.     0.034    21.32   2.485s
 Kr-85    2056.53   513.98       108.         6.     0.003   271.21   1.237s
 Nd-147   2124.62   531.00        36.        -7.    -0.004   172.02   1.252s
 CS-134   2277.94   569.32        36.       -13.    -0.007    70.92   1.286s
 PA-234   2278.54   569.47        55.        -4.    -0.002   289.91   1.286s
 BI-207   2279.47   569.70        58.         0.     0.000  1000.00   1.286s
 TL-208   2332.87   583.05         4.        37.     0.021    18.86   1.732s
 SB-125   2402.69   600.50       226.       -13.    -0.007   166.84   1.313s
 SB-124   2411.61   602.73       193.       -12.    -0.007   164.95   1.315 
 CS-134   2419.53   604.71       181.       -12.    -0.007   159.66   1.317s
 BI-214   2438.11   609.36        25.        66.     0.037    18.43   1.224 
 AG-108M  2457.82   614.28       168.         0.     0.000  1000.00   1.325s
 PM-144   2472.94   618.06       168.         0.     0.000  1000.00   1.328s
 SB-125   2544.26   635.89        24.        -1.    -0.001   603.05   1.344s
 I-131    2548.61   636.97         6.         5.     0.003    89.07   1.345s
 AG-110M  2631.76   657.76        42.        -5.    -0.003   188.68   1.362s
 CS-137   2647.36   661.66        51.        -5.    -0.003   255.96   1.366s
 PM-144   2786.90   696.54         4.        12.     0.006    47.32   1.395s
 NB-94    2811.25   702.63         9.         5.     0.003   120.71   1.400s
 SB-124   2891.88   722.79        22.         8.     0.004    94.75   1.417s
 AG-108M  2892.48   722.94        29.         0.     0.000  1000.00   1.417s
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:22:37 AMPage  7
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184204.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154   2894.17   723.36        29.         0.     0.000  1000.00   1.418s
 ZR-95    2897.53   724.20        29.         0.     0.000  1000.00   1.418s
 BI-212   2909.41   727.17        22.         7.     0.004   101.89   1.421s
 PM-146   2943.61   735.72         4.         5.     0.003    96.65   1.428s
 PM-146   2989.37   747.16         9.         6.     0.004   102.87   1.437s
 ZR-95    3027.65   756.73        26.        -8.    -0.004   134.82   1.445s
 AG-110M  3056.50   763.94        38.       -14.    -0.008    40.13   1.451s
 NB-95    3063.89   765.79        47.         5.     0.003   187.04   1.453s
 PA-234M  3066.38   766.41        26.         9.     0.005    88.35   1.453s
 EU-152   3116.41   778.92        19.        -4.    -0.002   255.36   1.463s
 BI-212   3142.41   785.42        28.        -9.    -0.005   129.10   1.468s
 CS-134   3184.20   795.87        53.       -13.    -0.007    86.58   1.477s
 TL-210   3199.12   799.60        66.        -5.    -0.003   215.50   1.480s
 CS-134   3208.53   801.95        72.        -1.     0.000   912.70   1.482s
 CO-58    3243.82   810.78        19.         4.     0.002   177.20   1.489s
 La-140   3263.80   815.77        23.         0.     0.000  1000.00   1.493s
 Cs-136   3274.72   818.50        14.         5.     0.003   110.29   1.495s
 MN-54    3340.10   834.85        28.       -12.    -0.007    97.89   1.508s
 Co-56    3387.78   846.77        14.         3.     0.002   276.25   1.518s
 TL-208   3442.95   860.56        14.        -4.    -0.002   204.63   1.529 
 EU-154   3493.61   873.23        24.       -11.    -0.006   100.31   1.539s
 PA-234   3522.80   880.53        55.       -12.    -0.007    91.76   1.544s
 PA-234   3533.64   883.24        61.        -6.    -0.003   199.02   1.547s
 AG-110M  3539.41   884.68        33.         8.     0.004   112.78   1.547s
 Sc-46    3557.79   889.28        31.         8.     0.004   109.52   1.551s
 Y-88     3592.83   898.04        14.         1.     0.001   882.55   1.558s
 AC-228   3643.36   910.68         5.        45.     0.025    18.81   0.833s
 AG-110M  3750.60   937.49        37.       -16.    -0.009    86.77   1.589s
 PA-234   3784.70   946.02         9.        -2.    -0.001   285.36   1.595s
 EU-152   3857.05   964.11        54.        -6.    -0.003   177.95   1.609s
 AC-228   3876.48   968.97        22.         8.     0.004    93.72   1.612 
 EU-154   3985.88   996.33        10.         6.     0.003    88.25   1.633s
 PA-234M  4004.55  1001.00        16.         6.     0.003   107.82   1.636s
 EU-154   4019.65  1004.77        43.        -8.    -0.005   115.21   1.639s
 Co-56    4151.87  1037.84        20.        -5.    -0.003   201.66   1.664s
 Cs-136   4192.77  1048.07         0.        16.     0.009    25.00   1.671s
 RH-106   4201.93  1050.36        29.        -8.    -0.005    98.98   1.673s
 BI-207   4255.11  1063.66        15.        -2.    -0.001   431.57   1.682s
 Ga-68    4310.04  1077.40         5.         5.     0.003   108.01   1.692s
 FE-59    4397.41  1099.25        15.         2.     0.001   431.57   1.708s
 EU-152   4448.68  1112.07        35.         7.     0.004   130.63   1.717s
 ZN-65    4462.56  1115.55        40.        -1.    -0.001   679.15   1.720s
 BI-214   4481.51  1120.29        19.         3.     0.002   213.11   1.723D
 Sc-46    4482.57  1120.55        11.         6.     0.003   109.53   1.723A
 Ta-182   4485.56  1121.30        34.         1.     0.001   560.49   1.724D
 CO-60    4693.21  1173.24        20.        -6.    -0.003   168.87   1.760s
 Ta-182   4756.42  1189.05        15.        -3.    -0.002   289.64   1.771s
 Ta-182   4885.79  1221.41        16.         1.     0.001   914.69   1.793 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:22:37 AMPage  8
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184204.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Co-56    4953.23  1238.28        22.        -3.    -0.002   240.25   1.804s
 NA-22    5098.13  1274.53         5.         4.     0.002   103.25   1.828s
 EU-154   5098.17  1274.54         9.         0.     0.000  1000.00   1.828s
 FE-59    5166.35  1291.60        16.        -4.    -0.002   148.44   1.840s
 TL-210   5251.91  1313.00        11.        -2.    -0.001   452.11   1.854s
 AG-110M  5536.88  1384.30        21.       -13.    -0.007    84.21   1.899s
 EU-152   5631.62  1408.00         0.         5.     0.003    44.72   1.914s
 K-40     5841.75  1460.58         2.       138.     0.077     8.66   1.861 
 La-140   6383.73  1596.21        11.        -5.    -0.003   154.24   2.024s
 SB-124   6762.39  1690.98         0.         0.     0.000  1000.00   2.076s
 BI-214   7056.06  1764.49         3.        20.     0.011    26.36   2.114s
 Co-56    7083.46  1771.35        23.         0.     0.000  1000.00   2.117s
 Y-88     7341.96  1836.06         6.        -4.    -0.002   125.44   2.149s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -4.0529E-01                                      5.31E+01             
                           477.60-4.053E-01 &(  1.348E+01 9.33E+02 1.05E+01 G  
 
NA-22    C   3.5604E-01                                      9.50E+02             
                          1274.53 3.560E-01 ?(  1.308E+00 1.03E+02 9.99E+01 G  
 
K-40     N   1.4131E+02                                      4.66E+11             
                          1460.83 1.413E+02  (P 1.028E+01 8.66E+00 1.07E+01 G  
 
Sc-46    F   5.4694E-01                                      8.38E+01             
                           889.28 5.469E-01 ?(  2.057E+00 1.10E+02 1.00E+02 G  
                          1120.55 5.469E-01 }   1.605E+00 1.10E+02 1.00E+02 G  
 
CR-51    F  -1.0023E+00                                      2.77E+01             
                           320.08-1.002E+00 ?(P 1.470E+01 6.46E+02 9.94E+00 G  
 
MN-54    C  -8.1631E-01                                      3.12E+02             
                           834.85-8.163E-01 ?(  1.862E+00 9.79E+01 1.00E+02 G  
 
FE-59    F   3.0331E-01                                      4.45E+01             
                          1099.25 3.033E-01 ?(  3.148E+00 4.32E+02 5.65E+01 G  
                          1291.60-1.009E+00 + P 4.908E+00 1.48E+02 4.32E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:22:37 AMPage  9
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184204.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Co-56    C   2.0279E-01                                      7.73E+01             
                           846.77 2.028E-01 &(P 1.390E+00 2.76E+02 9.99E+01 G  
                          1238.28-3.888E-01 + P 3.501E+00 2.40E+02 6.61E+01 G  
                          1037.84-2.889E+00 +   1.361E+01 2.02E+02 1.41E+01 G  
                          1771.35 0.000E+00 -   2.073E+01 1.00E+03 1.55E+01  A 
 
CO-57    C   8.9953E-02                                      2.72E+02             
                           122.06 8.995E-02 ?(  9.700E-01 3.14E+02 8.56E+01 G  
                           136.47-2.713E+00 +   1.188E+01 1.31E+02 1.07E+01 G  
 
CO-58    C   2.4522E-01                                      7.09E+01             
                           810.78 2.452E-01 ?(P 1.548E+00 1.77E+02 9.95E+01 G  
 
CO-60    F  -5.8163E-02                                      1.93E+03             
                          1332.50-5.816E-02 %(P 2.185E+00 1.16E+03 1.00E+02 G  
                          1173.24-5.436E-01 &   2.134E+00 1.69E+02 9.99E+01 G  
 
ZN-65    F  -2.2860E-01                                      2.44E+02             
                          1115.55-2.286E-01 ?(  5.539E+00 6.79E+02 5.06E+01 G  
 
NB-94    I   3.2068E-01                                      7.41E+06             
                           702.63 3.207E-01 ?(  9.878E-01 1.21E+02 9.79E+01 G  
                           871.10-3.528E-02 %   1.567E+00 1.19E+03 9.99E+01 G  
 
ZR-95    I  -9.2012E-01                                      6.40E+01             
                           756.73-9.201E-01 ?(  3.045E+00 1.35E+02 5.45E+01 G  
                           724.20 0.000E+00 +   3.802E+00 1.00E+03 4.42E+01 G  
 
NB-95    I   3.3902E-01                                      6.40E+01             
                           765.79 3.390E-01 ?(  2.205E+00 1.87E+02 9.98E+01 G  
 
RU-103   I   2.1026E-01                                      3.93E+01             
                           497.05 2.103E-01 ?(P 1.159E+00 2.09E+02 9.09E+01 G  
                           610.30-7.942E-01 %   5.757E+01 2.11E+03 5.75E+00 GA 
 
RH-106   I  -1.1715E-01                                      3.74E+02             
                           621.92-1.172E-01 %(P 3.390E+01 5.57E+03 9.93E+00 G  
                          1050.36-4.346E+01 +   1.470E+02 9.90E+01 1.56E+00 G  
                           511.86 1.370E+01 ?   8.299E+00 2.13E+01 2.00E+01 GA 
 
AG-108M  C  -1.3051E-01                                      1.53E+05             
                           433.94-1.305E-01 ?(  1.191E+00 3.50E+02 9.05E+01 G  
                           722.94 0.000E+00 +   1.845E+00 1.00E+03 9.08E+01 G  
                           614.28 0.000E+00 +   3.695E+00 1.00E+03 8.98E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:22:37 AMPage 10
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184204.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-110M  F   7.4735E-01                                      2.50E+02             
                           884.68 7.474E-01 ?(  2.896E+00 1.13E+02 7.27E+01 G  
                           657.76-2.943E-01 -   1.937E+00 1.89E+02 9.46E+01 G  
                           937.49-3.407E+00 +   6.803E+00 8.68E+01 3.44E+01 G  
                          1384.30-5.651E+00 +   1.038E+01 8.42E+01 2.43E+01 G  
                           763.94-3.956E+00 + P 8.902E+00 4.01E+01 2.23E+01 G  
 
SN-113   F   5.1607E-01                                      1.15E+02             
                           391.69 5.161E-01 ?(P 2.216E+00 1.26E+02 6.40E+01 G  
 
SB-124   F  -1.5987E-01                                      6.02E+01             
                           602.73-6.375E-01 ?(  3.555E+00 1.65E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.899E+00 1.00E+03 4.78E+01 G  
                           722.79 4.182E+00 ?(  1.356E+01 9.48E+01 1.08E+01 G  
 
SB-125   I   6.5197E-01                                      1.01E+03             
                           427.88-2.629E-01 ?(  3.095E+00 4.43E+02 2.96E+01 G  
                           600.50-3.732E+00 &   2.102E+01 1.67E+02 1.79E+01 G  
                           635.89-5.586E-01 +   1.227E+01 6.03E+02 1.13E+01 G  
                           463.37 3.238E+00 ?(P 1.101E+01 9.95E+01 1.05E+01 G  
 
I-131    I   2.4699E-01                                      8.02E+00             
                           364.48-4.167E-02 %(  1.228E+00 1.08E+03 8.17E+01 G  
                           284.30-1.955E+00 +   1.782E+01 3.44E+02 6.14E+00 G  
                           636.97 3.536E+00 ?(  1.092E+01 8.91E+01 7.17E+00 G  
 
Gd-153   F   7.7488E-01                                      2.42E+02             
                            97.50 7.825E-01 ?(  2.750E+00 1.04E+02 3.00E+01 G  
                           103.20 7.644E-01 ?(  4.468E+00 1.72E+02 2.18E+01 G  
 
Ga-68    C   1.5013E+01                                      4.71E-02             
                          1077.40 1.501E+01 ?(  3.942E+01 1.08E+02 3.30E+00 G  
 
Tc-99m   I  -3.1016E-01                                      2.51E-01             
                           140.51-3.102E-01 ?(  1.315E+00 1.26E+02 8.93E+01 G  
 
BA-133   F   3.5360E-01                                      3.85E+03             
                           356.00 3.536E-01 ?(  3.287E+00 2.72E+02 6.20E+01 G  
                           302.85-4.186E-01 +   1.170E+01 8.19E+02 1.83E+01 G  
                           383.84-3.180E+00 &   1.913E+01 1.76E+02 8.94E+00 GA 
                            80.99-1.055E+00 + P 3.128E+00 7.32E+01 3.41E+01 GA 
 
CS-134   I  -9.6081E-01                                      7.54E+02             
                           795.87-9.608E-01 ?(  2.799E+00 8.66E+01 8.55E+01 G  
                           604.71-6.443E-01 +   3.478E+00 1.60E+02 9.76E+01 G  
                           569.32-4.173E+00 +   9.845E+00 7.09E+01 1.54E+01 G  
                           801.95-4.754E-01 & P 3.189E+01 9.13E+02 8.69E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:22:37 AMPage 11
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184204.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           563.24 1.263E-01 % P 1.135E+01 3.21E+03 8.35E+00 G  
 
CS-137   I  -3.2437E-01                                      1.10E+04             
                           661.66-3.244E-01 ?(P 2.363E+00 2.56E+02 8.52E+01 G  
 
CE-139   F  -1.0070E-01                                      1.38E+02             
                           165.85-1.007E-01 &(P 1.273E+00 3.36E+02 7.99E+01 G  
 
Ba-140   I   8.6639E-01                                      1.28E+01             
                           537.26 1.249E-01 %(P 4.577E+00 1.37E+03 2.44E+01 G  
                           162.66 3.774E+00 &(P 1.468E+01 1.15E+02 6.22E+00 G  
                           304.85 0.000E+00 &   4.999E+01 1.00E+03 4.29E+00 G  
 
La-140   I   1.9103E-01                                      1.28E+01             
                          1596.21-6.559E-01 ?(  2.262E+00 1.54E+02 9.54E+01 G  
                           487.02 1.429E+00 ?(  1.796E+00 5.21E+01 4.55E+01 G  
                           328.76 1.397E+00 &(  3.782E+00 1.02E+02 2.03E+01 G  
                           815.77 0.000E+00 -   7.181E+00 1.00E+03 2.33E+01 G  
 
CE-141   I   5.2956E-01                                      3.25E+01             
                           145.44 5.296E-01 ?(  2.357E+00 1.32E+02 4.82E+01 G  
 
PM-144   C   6.8266E-01                                      3.63E+02             
                           696.54 6.827E-01 ?(P 7.393E-01 4.73E+01 9.90E+01 G  
                           618.06 0.000E+00 -   3.367E+00 1.00E+03 9.91E+01 G  
 
EU-152   F   7.3770E-01                                      4.94E+03             
                           121.78-9.473E-01 &(  3.387E+00 1.07E+02 2.86E+01 G  
                           344.29 0.000E+00 +   6.293E+00 1.00E+03 2.65E+01 G  
                          1112.07 4.267E+00 ?(  1.927E+01 1.31E+02 1.36E+01 G  
                           778.92-1.818E+00 &   1.133E+01 2.55E+02 1.29E+01 G  
                           964.11-3.153E+00 +   1.942E+01 1.78E+02 1.46E+01 G  
                           244.69-3.549E+00 +   2.948E+01 2.46E+02 7.58E+00 G  
                          1408.00 2.512E+00 ?   3.703E+00 4.47E+01 2.10E+01 GA 
 
EU-154   I   1.0958E+00                                      3.14E+03             
                           123.10 2.603E-01 ?(  2.121E+00 2.38E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   4.603E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 -   8.294E+00 1.00E+03 2.02E+01 G  
                           873.23-6.236E+00 +   1.465E+01 1.00E+02 1.23E+01 G  
                          1004.77-3.741E+00 +   1.475E+01 1.15E+02 1.80E+01 G  
                           996.33 4.311E+00 ?(  1.308E+01 8.82E+01 1.06E+01 G  
 
EU-155   I  -1.1841E+00                                      1.81E+03             
                           105.31-1.184E+00 *(  6.274E+00 1.58E+02 2.12E+01 G  
                            86.54-1.161E+00 &   5.392E+00 1.39E+02 3.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:22:37 AMPage 12
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184204.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
HF-181   F   2.0847E-01                                      4.24E+01             
                           482.00 5.337E-02 ?(  1.776E+00 9.33E+02 8.05E+01 G  
                           133.02 4.968E-01 ?(  2.512E+00 1.50E+02 4.33E+01 G  
                           345.83 0.000E+00 -   1.111E+01 1.00E+03 1.51E+01 G  
                           136.30 0.000E+00 -   1.938E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F   3.4677E-01                                      1.14E+02             
                          1121.30 3.468E-01 }   7.432E+00 5.60E+02 3.49E+01 G  
                          1221.41 3.468E-01  (  7.404E+00 9.15E+02 2.70E+01 G  
                          1189.05-1.695E+00 +   1.173E+01 2.90E+02 1.62E+01 G  
 
Hg-203   F  -2.9631E-01                                      4.66E+01             
                           279.20-2.963E-01 ?(P 1.621E+00 1.19E+02 8.15E+01 G  
 
TL-208   N   2.2327E+00                                      6.98E+02             
                           583.02 2.233E+00  (P 6.839E-01 1.89E+01 8.45E+01 G  
                           277.28-2.974E+00 - P 1.952E+01 1.51E+02 6.31E+00 G  
                           860.56-2.247E+00 -   1.132E+01 2.05E+02 1.24E+01 G  
 
PM-146   C   3.5837E-01                                      2.02E+03             
                           453.88-4.012E-01 ?(P 1.837E+00 1.81E+02 6.50E+01 G  
                           747.16 1.154E+00 ?(  2.994E+00 1.03E+02 3.40E+01 G  
                           735.72 1.350E+00 ?(  3.374E+00 9.66E+01 2.25E+01 G  
 
Y-88     F  -5.5091E-01                                      1.07E+02             
                          1836.06-5.509E-01 ?(P 1.897E+00 1.25E+02 9.92E+01 G  
                           898.04 7.006E-02 + P 1.559E+00 8.83E+02 9.37E+01 G  
 
Cd-113m     -3.4694E+03                                      5.33E+03             
                           263.70-3.469E+03 &(  1.683E+04 1.41E+02 6.00E-03   K
 
Cf-251   T  -1.2817E+00                                      3.28E+05             
                           176.60-1.282E+00 &(  5.585E+00 1.60E+02 1.70E+01 G  
                           227.00-5.752E+00 +   1.555E+01 9.99E+01 6.30E+00 GA 
 
Cf-249   T   2.9737E-01                                      1.28E+05             
                           387.95 0.000E+00 ?(  2.717E+00 1.00E+03 6.60E+01 G  
                           333.44 1.563E+00 &(  5.697E+00 1.37E+02 1.55E+01 G  
 
Sn-126       1.2394E+00                                      3.65E+07             
                            87.57 6.860E-01 }   4.189E+00 8.75E+01 3.75E+01 GA 
                            64.28 1.239E+00  (  9.279E+00 2.17E+02 9.70E+00 G  
                            86.94-4.679E+00 + P 1.792E+01 6.12E+01 9.04E+00 GA 
 
PB-210   N   6.9372E-02                                      8.14E+03             
                            46.54 6.937E-02 %(P 3.403E+01 1.64E+04 4.25E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:22:37 AMPage 13
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184204.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   8.7384E+00                                      6.98E+02             
                           238.63 8.738E+00  (P 1.491E+00 9.23E+00 4.33E+01 G  
                           300.03 8.917E+00 ? P 6.293E+01 2.08E+02 3.28E+00 GA 
 
PB-214   N   1.0325E+01                                      5.84E+05             
                           351.93 1.071E+01  (P 2.212E+00 1.13E+01 3.76E+01 G  
                           295.09 9.571E+00  (P 3.434E+00 1.67E+01 1.93E+01 G  
                           242.00 1.172E+01   P 9.884E+00 2.87E+01 7.43E+00 GA 
 
BI-207   C  -2.2375E-01                                      1.18E+04             
                          1063.66-2.238E-01 ?(  2.322E+00 4.32E+02 7.45E+01 G  
                           569.70 0.000E+00 &   1.936E+00 1.00E+03 9.77E+01 G  
 
BI-212   N   5.6047E+00                                      6.98E+02             
                           727.17 5.605E+00  (  1.965E+01 1.02E+02 7.55E+00 G  
                           785.42-4.544E+01 +   1.382E+02 1.29E+02 1.28E+00 GA 
 
U-235    N  -2.9183E+00                                      2.57E+11             
                           143.79-2.918E+00 *(P 1.097E+01 7.31E+01 1.10E+01 G  
                           205.33-3.585E+00 + P 1.778E+01 1.86E+02 5.01E+00 G  
                           163.38-1.577E+00 + P 2.043E+01 3.40E+02 5.08E+00 G  
                           185.72-2.869E-01 + P 1.983E+00 1.97E+02 5.40E+01 GA 
 
BI-214   N   7.4850E+00                                      5.84E+05             
                           609.31 7.485E+00  (P 2.947E+00 1.84E+01 4.61E+01 G  
                          1120.29 1.998E+00 } P 1.335E+01 2.13E+02 1.51E+01 G  
                          1764.49 1.622E+01 & P 9.409E+00 2.64E+01 1.54E+01 G  
 
BI-210M  T  -6.1995E-01                                      1.10E+09             
                           265.83-6.200E-01 ?(  2.532E+00 1.21E+02 5.00E+01 G  
                           304.90 0.000E+00 &   7.660E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   1.1970E+01                                      2.10E+03             
                           911.07 1.131E+01  (P 3.365E+00 1.88E+01 2.90E+01 G  
                           968.97 3.383E+00 - P 1.083E+01 9.37E+01 1.75E+01 G  
                           338.32 1.357E+01  (P 5.540E+00 2.07E+01 1.20E+01 G  
                            93.35 4.402E+00 -   1.708E+01 1.15E+02 5.56E+00 XA 
 
TH-227   N   2.2555E+00                                      7.95E+03             
                           256.24 3.324E+00  (  9.553E+00 1.09E+02 7.00E+00 G  
                           235.97 1.647E+00 *(  1.726E+01 3.10E+02 1.23E+01 G  
                            50.14-1.036E+00 -   1.594E+01 5.27E+02 8.00E+00 G  
 
TH-229   N   2.8283E+00                                      2.68E+06             
                           193.51-8.189E-01  (P 1.867E+01 8.76E+02 4.40E+00 G  
                           210.85 8.196E+00 ?(  2.733E+01 1.22E+02 2.99E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:22:37 AMPage 14
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184204.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-234   N   9.8227E+00                                      1.63E+12             
                            92.59 8.481E+00  (P 1.256E+01 4.63E+01 5.58E+00 G  
                            63.29 1.179E+01  (P 2.454E+01 6.34E+01 3.81E+00 G  
 
PA-231   N  -4.4289E+00                                      1.20E+07             
                           302.65-1.269E+01 ?(  7.635E+01 1.78E+02 2.88E+00 G  
                           300.07 5.249E+00 ?(  8.577E+01 4.80E+02 2.46E+00 G  
 
PA-233   C   1.0058E+00                                      7.82E+08             
                           312.01 1.006E+00 &(  5.855E+00 1.72E+02 3.60E+01 G  
                           300.18-5.844E+00 +   3.609E+01 1.83E+02 6.20E+00 G  
 
PA-234   N   1.3320E+00                                      1.63E+12             
                           131.29 1.332E+00 &(  5.788E+00 1.29E+02 1.80E+01 G  
                           946.02-1.315E+00 +   9.552E+00 2.85E+02 1.34E+01 G  
                           569.47-2.208E+00 +   2.238E+01 2.90E+02 8.20E+00 G  
                           883.24-4.206E+00 +   2.897E+01 1.99E+02 9.60E+00 G  
                           880.53-1.423E+01 +   4.405E+01 9.18E+01 6.00E+00 GA 
 
PA-234M  N   8.8801E+01                                      1.63E+12             
                          1001.00 5.382E+01 ?(  2.018E+02 1.08E+02 8.37E-01 G  
                           766.41 1.884E+02 ?(  5.651E+02 8.83E+01 2.94E-01 G  
 
AM-241   T   4.5815E-03                                      1.58E+05             
                            59.54 4.581E-03 %(P 2.954E+00 2.18E+04 3.59E+01 G  
 
Np-237   F  -2.2915E+00                                      2.14E+06             
                            86.49-2.292E+00 &(  1.227E+01 1.60E+02 1.31E+01 G  
 
Ir-192   F  -3.7049E-02                                      7.40E+01             
                           316.49-4.595E-01 ?(  1.584E+00 1.02E+02 8.70E+01 G  
                           468.06 6.735E-01 &(  2.514E+00 1.09E+02 5.18E+01 G  
                           308.44 0.000E+00 &   6.820E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F   9.2495E-01                                      1.30E+01             
                           818.50 3.477E-01 ?(  1.341E+00 1.10E+02 1.00E+02 G  
                          1048.07 1.646E+00 ?(  7.584E-01 2.50E+01 8.00E+01 G  
                           340.57 1.372E-01 -   3.493E+00 7.35E+02 4.69E+01 G  
 
Np-239   T   1.0134E+00                                      2.36E+00             
                           103.70 0.000E+00 &   4.180E+00 1.00E+03 2.40E+01 X  
                           106.13 1.013E+00  (  5.243E+00 1.54E+02 2.27E+01 G  
                            99.50 1.466E+00     6.082E+00 1.23E+02 1.50E+01 X  
 
Nd-147      -2.5082E+00                                      1.11E+01             
                           531.00-2.508E+00 ?(  1.099E+01 1.72E+02 1.30E+01 G  
                            91.10 2.135E-07 %   5.616E+00 7.77E+08 2.83E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:22:37 AMPage 15
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184204.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-210   N  -3.5947E-01                                      5.84E+05             
                           799.60-3.595E-01 ?(  2.681E+00 2.15E+02 9.90E+01 G  
                           296.00-4.122E-01 +   2.729E+00 1.96E+02 7.90E+01 G  
                          1313.00-7.897E-01 +   8.495E+00 4.52E+02 2.10E+01 GA 
 
Kr-85    I   5.7979E+01                                      3.92E+03             
                           513.98 5.798E+01 ?(  5.403E+02 2.71E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14        87.        -3.    -0.002   526.52  -1.036E+00   
 BA-133      80.99       171.       -21.    -0.012    73.20  -1.055E+00  P
 Np-237      86.49       431.       -19.    -0.010   159.79  -2.292E+00   
 EU-155      86.54       458.       -22.    -0.012   138.87  -1.161E+00   
 Gd-153      97.50       117.        15.     0.008   104.42   7.825E-01   
 Np-239      99.50       146.        14.     0.008   122.99   1.466E+00   
 Gd-153     103.20       169.        11.     0.006   172.49   7.644E-01   
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:22:37 AMPage 16
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184204.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-155     105.31       324.       -16.    -0.009   157.72  -1.184E+00   
 Np-239     106.13       258.        15.     0.008   153.70   1.013E+00   
 EU-152     121.78       164.       -17.    -0.010   106.53  -9.473E-01   
 CO-57      122.06       119.         5.     0.003   313.93   8.995E-02   
 EU-154     123.10       129.         7.     0.004   238.30   2.603E-01   
 PA-234     131.29       183.        15.     0.008   129.03   1.332E+00   
 HF-181     133.02       198.        14.     0.008   149.82   4.968E-01   
 CO-57      136.47       268.       -18.    -0.010   130.52  -2.713E+00   
 Tc-99m     140.51       208.       -16.    -0.009   126.10  -3.102E-01   
 U-235      143.79       227.       -19.    -0.011    73.11  -2.918E+00  P
 CE-141     145.44       200.        15.     0.009   132.23   5.296E-01   
 Ba-140     162.66       108.        13.     0.007   115.24   3.774E+00  P
 U-235      163.38       140.        -4.    -0.002   340.04  -1.577E+00  P
 CE-139     165.85       138.        -5.    -0.003   335.75  -1.007E-01  P
 Cf-251     176.60       107.       -12.    -0.006   160.23  -1.282E+00   
 U-235      185.72       126.        -8.    -0.004   196.63  -2.869E-01  P
 TH-229     193.51        67.        -2.    -0.001   875.74  -8.189E-01  P
 U-235      205.33        71.        -8.    -0.005   185.82  -3.585E+00  P
 TH-229     210.85        57.        11.     0.006   121.87   8.196E+00   
 Cf-251     227.00        73.       -16.    -0.009    99.87  -5.752E+00   
 TH-227     235.97       346.         9.     0.005   310.22   1.647E+00   
 EU-152     244.69       362.       -11.    -0.006   246.46  -3.549E+00   
 TH-227     256.24        26.         9.     0.005   108.64   3.324E+00   
 Cd-113m    263.70        60.        -8.    -0.004   141.42  -3.469E+03   
 BI-210M    265.83        96.       -12.    -0.007   120.55  -6.200E-01   
 Hg-203     279.20        96.        -9.    -0.005   119.00  -2.963E-01  P
 I-131      284.30        62.        -4.    -0.002   344.23  -1.955E+00   
 TL-210     296.00       242.       -11.    -0.006   195.95  -4.122E-01   
 PA-231     300.07       227.         4.     0.002   479.85   5.249E+00   
 PA-233     300.18       256.       -13.    -0.007   183.03  -5.844E+00   
 PA-231     302.65       243.       -13.    -0.007   178.20  -1.269E+01   
 BA-133     302.85       231.        -3.    -0.001   819.34  -4.186E-01   
 PA-233     312.01       211.        12.     0.007   172.29   1.006E+00   
 Ir-192     316.49        84.       -13.    -0.007   102.18  -4.595E-01   
 CR-51      320.08        94.        -3.    -0.002   646.44  -1.002E+00  P
 La-140     328.76        22.         9.     0.005   102.24   1.397E+00   
 Cf-249     333.44        29.         8.     0.004   137.01   1.563E+00   
 Cs-136     340.57       107.         2.     0.001   734.85   1.372E-01   
 BA-133     356.00       157.         7.     0.004   272.42   3.536E-01   
 BA-133     383.84        95.        -8.    -0.004   175.89  -3.180E+00   
 SN-113     391.69        61.         9.     0.005   125.80   5.161E-01  P
 SB-125     427.88        20.        -2.    -0.001   443.47  -2.629E-01   
 AG-108M    433.94        28.        -3.    -0.002   350.13  -1.305E-01   
 PM-146     453.88        32.        -6.    -0.004   180.81  -4.012E-01  P
 SB-125     463.37        29.         8.     0.005    99.50   3.238E+00  P
 Ir-192     468.06        37.         8.     0.005   109.07   6.735E-01   
 BE-7       477.59        43.        -1.    -0.001   932.74  -4.053E-01   
 HF-181     482.00        43.         1.     0.001   932.74   5.337E-02   
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:22:37 AMPage 17
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184204.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 La-140     487.02        12.        15.     0.008    52.07   1.429E+00   
 RU-103     497.05        21.         4.     0.002   209.38   2.103E-01  P
 RH-106     511.86        53.        61.     0.034    21.32   1.370E+01   
 Kr-85      513.98       108.         6.     0.003   271.21   5.798E+01   
 Nd-147     531.00        36.        -7.    -0.004   172.02  -2.508E+00   
 CS-134     569.32        36.       -13.    -0.007    70.92  -4.173E+00   
 PA-234     569.47        55.        -4.    -0.002   289.91  -2.208E+00   
 SB-125     600.50       226.       -13.    -0.007   166.84  -3.732E+00   
 SB-124     602.73       193.       -12.    -0.007   164.95  -6.375E-01   
 CS-134     604.71       181.       -12.    -0.007   159.66  -6.443E-01   
 SB-125     635.89        24.        -1.    -0.001   603.05  -5.586E-01   
 I-131      636.97         6.         5.     0.003    89.07   3.536E+00   
 AG-110M    657.76        42.        -5.    -0.003   188.68  -2.943E-01   
 CS-137     661.66        51.        -5.    -0.003   255.96  -3.244E-01  P
 PM-144     696.54         4.        12.     0.006    47.32   6.827E-01  P
 NB-94      702.63         9.         5.     0.003   120.71   3.207E-01   
 SB-124     722.79        22.         8.     0.004    94.75   4.182E+00   
 BI-212     727.17        22.         7.     0.004   101.89   5.605E+00   
 PM-146     735.72         4.         5.     0.003    96.65   1.350E+00   
 PM-146     747.16         9.         6.     0.004   102.87   1.154E+00   
 ZR-95      756.73        26.        -8.    -0.004   134.82  -9.201E-01   
 AG-110M    763.94        38.       -14.    -0.008    40.13  -3.956E+00  P
 NB-95      765.79        47.         5.     0.003   187.04   3.390E-01   
 PA-234M    766.41        26.         9.     0.005    88.35   1.884E+02   
 EU-152     778.92        19.        -4.    -0.002   255.36  -1.818E+00   
 BI-212     785.42        28.        -9.    -0.005   129.10  -4.544E+01   
 CS-134     795.87        53.       -13.    -0.007    86.58  -9.608E-01   
 TL-210     799.60        66.        -5.    -0.003   215.50  -3.595E-01   
 CS-134     801.95        72.        -1.     0.000   912.70  -4.754E-01  P
 CO-58      810.78        19.         4.     0.002   177.20   2.452E-01  P
 Cs-136     818.50        14.         5.     0.003   110.29   3.477E-01   
 MN-54      834.85        28.       -12.    -0.007    97.89  -8.163E-01   
 Co-56      846.77        14.         3.     0.002   276.25   2.028E-01  P
 EU-154     873.23        24.       -11.    -0.006   100.31  -6.236E+00   
 PA-234     880.53        55.       -12.    -0.007    91.76  -1.423E+01   
 PA-234     883.24        61.        -6.    -0.003   199.02  -4.206E+00   
 AG-110M    884.68        33.         8.     0.004   112.78   7.474E-01   
 Y-88       898.04        14.         1.     0.001   882.55   7.006E-02  P
 AG-110M    937.49        37.       -16.    -0.009    86.77  -3.407E+00   
 PA-234     946.02         9.        -2.    -0.001   285.36  -1.315E+00   
 EU-152     964.11        54.        -6.    -0.003   177.95  -3.153E+00   
 EU-154     996.33        10.         6.     0.003    88.25   4.311E+00   
 PA-234M   1001.00        16.         6.     0.003   107.82   5.382E+01   
 EU-154    1004.77        43.        -8.    -0.005   115.21  -3.741E+00   
 Co-56     1037.84        20.        -5.    -0.003   201.66  -2.889E+00   
 Cs-136    1048.07         0.        16.     0.009    25.00   1.646E+00   
 RH-106    1050.36        29.        -8.    -0.005    98.98  -4.346E+01   
 BI-207    1063.66        15.        -2.    -0.001   431.57  -2.238E-01   
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:22:37 AMPage 18
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184204.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ga-68     1077.40         5.         5.     0.003   108.01   1.501E+01   
 FE-59     1099.25        15.         2.     0.001   431.57   3.033E-01   
 EU-152    1112.07        35.         7.     0.004   130.63   4.267E+00   
 ZN-65     1115.55        40.        -1.    -0.001   679.15  -2.286E-01   
 CO-60     1173.24        20.        -6.    -0.003   168.87  -5.436E-01   
 Co-56     1238.28        22.        -3.    -0.002   240.25  -3.888E-01  P
 NA-22     1274.53         5.         4.     0.002   103.25   3.560E-01   
 FE-59     1291.60        16.        -4.    -0.002   148.44  -1.009E+00  P
 TL-210    1313.00        11.        -2.    -0.001   452.11  -7.897E-01   
 AG-110M   1384.30        21.       -13.    -0.007    84.21  -5.651E+00   
 EU-152    1408.00         0.         5.     0.003    44.72   2.512E+00   
 La-140    1596.21        11.        -5.    -0.003   154.24  -6.559E-01   
 Y-88      1836.06         6.        -4.    -0.002   125.44  -5.509E-01  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -4.0529E-01   -4.0529E-01    9.327E+02%                1.35E+01
 NA-22  #A    3.5604E-01    3.5604E-01    1.033E+02%                1.31E+00
 K-40         1.4131E+02    1.4131E+02    8.657E+00%                1.03E+01
 Sc-46  #A    5.4693E-01    5.4694E-01    1.095E+02%                2.06E+00
 CR-51  #A   -1.0023E+00   -1.0023E+00    6.464E+02%                1.47E+01
 MN-54  #A   -8.1631E-01   -8.1631E-01    9.789E+01%                1.86E+00
 FE-59  #A    3.0331E-01    3.0331E-01    4.316E+02%                3.15E+00
 Co-56  #A    2.0279E-01    2.0279E-01    2.762E+02%                1.39E+00
 CO-57  #A    8.9953E-02    8.9953E-02    3.139E+02%                9.70E-01
 CO-58  #A    2.4522E-01    2.4522E-01    1.772E+02%                1.55E+00
 CO-60  #A   -5.8163E-02   -5.8163E-02    1.159E+03%                2.18E+00
 ZN-65  #A   -2.2860E-01   -2.2860E-01    6.792E+02%                5.54E+00
 NB-94  #A    3.2068E-01    3.2068E-01    1.207E+02%                9.88E-01
 ZR-95  #A   -9.2011E-01   -9.2012E-01    1.348E+02%                3.04E+00
 NB-95  #A    3.3902E-01    3.3902E-01    1.870E+02%                2.20E+00
 RU-103 #A    2.1026E-01    2.1026E-01    2.094E+02%                1.16E+00
 RH-106 #A   -1.1715E-01   -1.1715E-01    5.567E+03%                3.39E+01
 AG-108M#A   -1.3051E-01   -1.3051E-01    3.501E+02%                1.19E+00
 AG-110M#A    7.4735E-01    7.4735E-01    1.128E+02%                2.90E+00
 SN-113 #A    5.1607E-01    5.1607E-01    1.258E+02%                2.22E+00
 SB-124 #A   -1.5987E-01   -1.5987E-01    9.475E+01%                3.56E+00
 SB-125 #A    6.5197E-01    6.5197E-01    9.950E+01%                3.10E+00
 I-131  #A    2.4698E-01    2.4699E-01    8.907E+01%                1.23E+00
 Gd-153 #A    7.7488E-01    7.7488E-01    1.008E+02%                2.75E+00
 Ga-68  #A    1.4830E+01    1.5013E+01    1.080E+02%                3.94E+01
 Tc-99m #A   -3.0945E-01   -3.1016E-01    1.261E+02%                1.31E+00
 BA-133 #A    3.5360E-01    3.5360E-01    2.724E+02%                3.29E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:22:37 AMPage 19
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184204.An1             
                                                                                 
 CS-134 #A   -9.6081E-01   -9.6081E-01    8.658E+01%                2.80E+00
 CS-137 #A   -3.2437E-01   -3.2437E-01    2.560E+02%                2.36E+00
 CE-139 #A   -1.0070E-01   -1.0070E-01    3.357E+02%                1.27E+00
 Ba-140 #A    8.6635E-01    8.6639E-01    1.152E+02%                4.58E+00
 La-140 #A    1.9102E-01    1.9103E-01    5.207E+01%                2.26E+00
 CE-141 #A    5.2955E-01    5.2956E-01    1.322E+02%                2.36E+00
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.01E+01
 PM-144 #A    6.8266E-01    6.8266E-01    4.732E+01%                7.39E-01
 EU-152 #A    7.3770E-01    7.3770E-01    8.428E+01%                3.39E+00
 EU-154 #A    1.0958E+00    1.0958E+00    8.825E+01%                2.12E+00
 EU-155 #A   -1.1841E+00   -1.1841E+00    1.577E+02%                6.27E+00
 HF-181 #A    2.0847E-01    2.0847E-01    1.498E+02%                1.78E+00
 Ta-182  A    3.4677E-01    3.4677E-01    9.147E+02%                7.40E+00
 Hg-203 #A   -2.9631E-01   -2.9631E-01    1.190E+02%                1.62E+00
 TL-208       2.2327E+00    2.2327E+00    1.886E+01%                6.84E-01
 PM-146 #A    3.5837E-01    3.5837E-01    7.646E+01%                1.84E+00
 Y-88   #A   -5.5090E-01   -5.5091E-01    1.254E+02%                1.90E+00
 Cd-113m#A   -3.4694E+03   -3.4694E+03    1.414E+02%                1.68E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.24E+01
 Cf-251 #A   -1.2817E+00   -1.2817E+00    1.602E+02%                5.58E+00
 Cf-249 #A    2.9737E-01    2.9737E-01    1.370E+02%                2.72E+00
 Sn-126  A    1.2394E+00    1.2394E+00    2.173E+02%                9.28E+00
 PB-210 #A    6.9372E-02    6.9372E-02    1.637E+04%                3.40E+01
 PB-212       8.7384E+00    8.7384E+00    9.231E+00%                1.49E+00
 PB-214       1.0325E+01    1.0325E+01    1.011E+01%                2.21E+00
 BI-207 #A   -2.2375E-01   -2.2375E-01    4.316E+02%                2.32E+00
 BI-212 #A    5.6047E+00    5.6047E+00    1.019E+02%                1.96E+01
 U-235  #A   -2.9183E+00   -2.9183E+00    7.311E+01%                1.10E+01
 BI-214       7.4850E+00    7.4850E+00    1.843E+01%                2.95E+00
 BI-210M#A   -6.1995E-01   -6.1995E-01    1.206E+02%                2.53E+00
 AC-228       1.1970E+01    1.1970E+01    1.399E+01%                3.37E+00
 TH-227 #A    2.2555E+00    2.2555E+00    1.086E+02%                9.55E+00
 TH-229 #A    2.8283E+00    2.8283E+00    1.219E+02%                1.87E+01
 TH-234  A    9.8227E+00    9.8227E+00    3.924E+01%                1.26E+01
 PA-231 #A   -4.4289E+00   -4.4289E+00    1.782E+02%                7.63E+01
 PA-233 #A    1.0058E+00    1.0058E+00    1.723E+02%                5.86E+00
 PA-234 #A    1.3320E+00    1.3320E+00    1.290E+02%                5.79E+00
 PA-234M#A    8.8801E+01    8.8801E+01    6.970E+01%                2.02E+02
 AM-241 #A    4.5815E-03    4.5815E-03    2.184E+04%                2.95E+00
 Np-237 #A   -2.2915E+00   -2.2915E+00    1.598E+02%                1.23E+01
 Ir-192 #A   -3.7049E-02   -3.7049E-02    7.473E+01%                1.58E+00
 Cs-136 #A    9.2491E-01    9.2495E-01    2.500E+01%                1.34E+00
 Np-239 #A    1.0132E+00    1.0134E+00    1.537E+02%                5.24E+00
 Nd-147 #A   -2.5081E+00   -2.5082E+00    1.720E+02%                1.10E+01
 TL-210 #A   -3.5947E-01   -3.5947E-01    2.155E+02%                2.68E+00
 Kr-85  #A    5.7979E+01    5.7979E+01    2.712E+02%                5.40E+02
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:22:37 AMPage 20
 TestAmerica Inc                 Spectrum name: 5_Gamma_20184204.An1             
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.8 keV)     1.919E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.8 keV) 1.9188153E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 2_Gamma_20180213 
-----------------------------------------------------------------------------                      
   Sample Description: 403043_Gamma_160-31847-A-244-B 
             Detector: Detector # 2       
             Batch ID: 403043                 
    Work Order Number: Gamma   
           Lot Number: 160-31847-A-244-B
-----------------------------------------------------------------------------
        Decay to Time: 12/19/2018 06:50       Live Time: 1800   sec
     Acquisition Time: 12/19/2018 06:50:31    Real Time: 1805   sec
        Analysis Time: 12/19/2018 07:21       Dead Time: 0.26   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 2_Soil_TunaCan.Clb
  Efficiency Cal Desc: 2_Soil_TunaCan_101407
  Efficiency Cal Date: 4/20/2018 13:56
      Energy Cal Date: 4/20/2018 13:54                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 2_2018-11-22_1510.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -1.304E+00          400.5     5.224E+00    5.225E+00    1.985E+01
NA-22      1.056E+00           28.9     3.048E-01    3.093E-01    6.484E-01
K-40       1.828E+02            7.3     1.328E+01    1.617E+01    1.023E+01
Sc-46      7.512E-02          918.5     6.900E-01    6.900E-01    2.437E+00
CR-51      4.373E+00          107.0     4.681E+00    4.686E+00    1.572E+01
MN-54      1.250E+00           42.5     5.312E-01    5.350E-01    1.211E+00
FE-59      4.341E-01          228.2     9.907E-01    9.909E-01    3.122E+00
Co-56      2.318E+00           38.8     8.997E-01    9.074E-01    1.508E+00
CO-57      0.000E+00         1.#INF     2.433E-01    2.433E-01    1.608E+00
CO-58     -9.776E-01           92.6     9.054E-01    9.067E-01    3.037E+00
CO-60      3.679E-01          131.2     4.827E-01    4.830E-01    1.900E+00
ZN-65     -2.135E+00          142.6     3.044E+00    3.046E+00    1.027E+01
NB-94      2.688E-01          297.8     8.005E-01    8.007E-01    1.953E+00
ZR-95      1.374E+00           94.3     1.296E+00    1.298E+00    3.114E+00
NB-95      3.703E-01          247.1     9.150E-01    9.152E-01    3.131E+00
RU-103     5.552E-01          108.0     5.994E-01    6.000E-01    1.494E+00
RH-106    -7.087E-01          124.1     8.797E-01    8.804E-01    6.875E+01
AG-108M    5.347E-01          103.7     5.545E-01    5.552E-01    1.379E+00
AG-110M    3.566E-01          100.0     3.566E-01    3.571E-01    3.314E+00
SN-113    -9.905E-01          154.9     1.534E+00    1.535E+00    3.700E+00
SB-124    -1.804E-01          115.6     2.086E-01    2.088E-01    4.822E+00
SB-125     3.201E+01            7.8     2.485E+00    2.963E+00    4.833E+00
I-131     -4.802E-01          233.8     1.123E+00    1.123E+00    1.846E+00
Gd-153    -1.374E+00          148.2     2.037E+00    2.038E+00    6.782E+00
Ga-68      8.950E+00          367.8     3.292E+01    3.293E+01    7.879E+01
Tc-99m     8.626E-01           62.1     5.357E-01    5.380E-01    1.766E+00
BA-133    -5.137E-01          370.3     1.902E+00    1.902E+00    6.372E+00
CS-134     1.236E+00           70.0     8.653E-01    8.676E-01    2.302E+00
CS-137    -7.625E-01          113.8     8.680E-01    8.689E-01    2.933E+00
CE-139     4.042E-01          139.0     5.617E-01    5.620E-01    1.879E+00
Ba-140     2.624E+00           73.8     1.938E+00    1.942E+00    4.019E+00
La-140    -3.538E-01          131.0     4.636E-01    4.639E-01    3.042E+00
CE-141    -9.174E-01          121.8     1.117E+00    1.118E+00    3.720E+00
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CE-144     4.272E+00           62.5     2.671E+00    2.680E+00    7.250E+00
PM-144    -3.870E-01          212.2     8.211E-01    8.213E-01    1.989E+00
EU-152     2.168E+00          100.7     2.183E+00    2.186E+00    4.698E+00
EU-154     3.375E+00           46.9     1.582E+00    1.591E+00    2.928E+00
EU-155    -5.177E-02         3319.4     1.718E+00    1.718E+00    9.732E+00
HF-181     9.838E-01           98.7     9.713E-01    9.726E-01    2.443E+00
Ta-182     2.596E+00           91.8     2.385E+00    2.388E+00    1.252E+01
Hg-203    -5.271E-01          109.0     5.747E-01    5.754E-01    1.927E+00
TL-208     9.629E+00           10.1     9.692E-01    1.086E+00    1.648E+00
PM-146    -3.849E-01          240.3     9.251E-01    9.253E-01    2.323E+00
Y-88       1.123E+00           33.7     3.780E-01    3.834E-01    9.247E-01
Cd-113m   -8.845E+03           96.7     8.554E+03    8.569E+03    2.854E+04
Cd-109     0.000E+00         1.#INF     1.961E+01    1.961E+01    6.559E+01
Cf-251     2.205E+00          116.7     2.573E+00    2.575E+00    6.882E+00
Cf-249    -3.561E-01           99.8     3.555E-01    3.559E-01    3.167E+00
Sn-126     5.849E+00          105.4     6.164E+00    6.173E+00    2.051E+01
PB-210     9.723E+01           21.0     2.046E+01    2.134E+01    4.714E+01
PB-212     2.419E+01            5.1     1.228E+00    1.761E+00    2.204E+00
PB-214     4.962E+01            4.8     2.360E+00    3.450E+00    3.282E+00
BI-207    -1.524E+00           70.3     1.072E+00    1.075E+00    3.320E+00
BI-212     8.970E+00           91.3     8.192E+00    8.205E+00    2.761E+01
U-235      3.419E+00          129.5     4.428E+00    4.432E+00    1.477E+01
BI-214     4.231E+01            6.1     2.586E+00    3.366E+00    5.389E+00
BI-210M   -2.123E-01          492.3     1.045E+00    1.045E+00    3.502E+00
AC-228     2.945E+01            7.6     2.247E+00    2.698E+00    3.576E+00
TH-227     2.874E+00          251.0     7.215E+00    7.217E+00    1.864E+01
TH-229    -1.161E+01          113.2     1.314E+01    1.315E+01    3.058E+01
TH-234     2.883E+01           23.4     6.747E+00    6.934E+00    2.084E+01
PA-231     0.000E+00         1.#INF     9.254E+00    9.254E+00    1.265E+02
PA-233     1.276E+00          235.9     3.011E+00    3.011E+00    1.006E+01
PA-234    -2.438E+00          127.3     3.104E+00    3.107E+00    1.033E+01
PA-234M    3.999E+01          266.9     1.067E+02    1.067E+02    3.374E+02
AM-241    -1.709E+00          115.5     1.974E+00    1.976E+00    5.248E+00
Np-237     0.000E+00         1.#INF     6.367E+00    6.367E+00    2.116E+01
Ir-192     5.146E-01           89.8     4.623E-01    4.632E-01    1.548E+00
Cs-136     6.633E-01          117.9     7.818E-01    7.827E-01    2.653E+00
Np-239     1.581E+00          144.6     2.287E+00    2.289E+00    7.627E+00
Nd-147     1.901E+00          238.8     4.540E+00    4.542E+00    1.151E+01
TL-210     3.089E-01          256.6     7.929E-01    7.930E-01    2.388E+00
Kr-85      0.000E+00         1.#INF     3.481E+01    3.481E+01    5.955E+02
-----------------------------------------------------------------------------
Total      6.075E+02

      Analyst: kody Saulters
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:06 AMPage  1
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180213.An1             
                                                                                 
 Sample description                                             
      403043_Gamma_160-31847-A-244-B                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det2\2_Gamma_20180213.An1

 Acquisition information
        Start time:                 12/19/2018 6:50:31 AM
        Live time:               1800
        Real time:               1805
        Dead time:                  0.26 %
        Detector ID:                    2

 Detector system                                                
      Ge 2 SN/164                                                     
                                                                      

 Calibration
        Filename:                   2_Soil_TunaCan.Clb
      2_Soil_TunaCan_101407                                           
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 1:54:10 PM
             Zero offset:           0.101 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -4.975E-09 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 1:56:20 PM
             Type:                  Polynomial
             Uncertainty:           1.003 %
             Coefficients:         -0.414971  -4.933446   0.551852
                                   -0.058768   0.002630  -0.000046

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  2000.01keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:06 AMPage  2
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180213.An1             
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/19/2018 6:50:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       2_2018-11-22_1510.PBC
                                                 11/22/2018 3:10:26 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   33 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1028

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.64      136.  21.05   0.68  1.837E-02    46.54   4.250  9.723E+01 PB210 
    63.37       67.  40.35   0.85  3.262E-02    63.29   3.810    PBC<MDA TH234 
    64.36       34. 105.38   0.85  3.313E-02    64.28   9.700    PBC<MDA Sn126 
    74.87      362.   8.84   0.86  3.745E-02
    77.20      592.   5.74   0.86  3.819E-02
    87.27      227.  11.72   0.87  4.062E-02    86.49  13.100  2.378E+01 Np237 
                                                86.54  30.700  1.014E+01 EU155 
                                                86.94   9.040  3.438E+01 Sn126 
                                                87.57  37.500  8.265E+00 Sn126 
                                                88.04   3.790  8.161E+01 Cd109 
    89.90       88.  27.46   0.87  4.107E-02
    92.68      133.  19.82   0.87  4.146E-02    92.59   5.584  3.182E+01 TH234 
                                                93.35   5.561  3.187E+01 AC228 
   106.13       27. 144.63   0.88  4.242E-02   106.13  22.700    PBC<MDA Np239 
   121.78       23. 132.09   0.89  4.203E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  3.553E-01 CO57  
   123.10       28.  97.79   0.90  4.194E-02   123.10  40.790    PBC<MDA EU154 
   133.75       35.  62.53   1.48  4.105E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  4.272E+00 CE144 
   140.59       54.  62.11   0.91  4.029E-02   140.51  89.300    PBC<MDA Tc99m 
   143.79       27. 129.53   0.91  3.990E-02   143.79  10.960    PBC<MDA U235  
   162.66       28. 110.56   0.93  3.746E-02   162.66   6.220    PBC<MDA Ba140 
   165.85       22. 138.97   0.93  3.703E-02   165.85  79.900    PBC<MDA CE139 
   176.60       24. 116.67   0.94  3.557E-02   176.60  17.000    PBC<MDA Cf251 
   185.88      269.  12.90   0.99  3.432E-02   185.72  54.000  8.046E+00 U235  
   209.25       96.  22.94   0.55  3.136E-02
   238.69      529.   5.07   0.99  2.808E-02   238.63  43.300  2.419E+01 PB212 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:06 AMPage  3
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180213.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   241.86      225.   9.36   0.99  2.776E-02   242.00   7.430  6.071E+01 PB214 
   256.24       10. 251.01   1.00  2.637E-02   256.24   7.000    PBC<MDA TH227 
   277.10       17.  68.39   1.02  2.455E-02   277.28   6.310    PBC<MDA TL208 
   295.18      475.   6.03   0.94  2.317E-02   295.09  19.300  5.899E+01 PB214 
                                               296.00  79.000  1.445E+01 TL210 
   300.07       35.  42.03   0.78  2.283E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  3.452E+01 PA231 
                                               300.18   6.200    PBC<MDA PA233 
   312.01       18. 235.95   1.05  2.201E-02   312.01  36.000    PBC<MDA PA233 
   316.49       18.  89.84   1.05  2.172E-02   316.49  87.040    PBC<MDA Ir192 
   320.08       17. 107.04   1.05  2.149E-02   320.08   9.940    PBC<MDA CR51  
   328.76       12. 154.47   1.06  2.096E-02   328.76  20.300    PBC<MDA La140 
   333.44       11. 169.88   1.06  2.069E-02   333.44  15.510    PBC<MDA Cf249 
   338.17      144.  11.55   1.20  2.042E-02   338.32  12.010  3.175E+01 AC228 
   345.83       18. 147.09   1.07  2.000E-02   345.83  15.070    PBC<MDA HF181 
   351.91      661.   4.76   1.12  1.967E-02   351.93  37.600  4.962E+01 PB214 
   383.18       24.  36.64   0.46  1.817E-02   383.84   8.940  8.221E+00 BA133 
   427.88        6. 279.88   1.14  1.641E-02   427.88  29.600    PBC<MDA SB125 
   433.94       14. 103.71   1.14  1.620E-02   433.94  90.480    PBC<MDA AG108M
   463.37       19.  93.19   1.16  1.525E-02   463.37  10.470    PBC<MDA SB125 
   482.00       12. 131.77   1.18  1.472E-02   482.00  80.500    PBC<MDA HF181 
   497.81       13. 107.97   1.19  1.431E-02   497.05  90.900    PBC<MDA RU103 
   511.86      100.  15.75   2.45  1.394E-02   511.86  20.000  1.986E+01 RH106 
   531.00        6. 238.82   1.21  1.349E-02   531.00  13.000    PBC<MDA Nd147 
   537.26        9.  97.92   1.22  1.335E-02   537.26  24.390    PBC<MDA Ba140 
   563.01       11.  96.00   1.24  1.280E-02   563.24   8.350    PBC<MDA CS134 
   569.70       10.  83.62   1.24  1.267E-02
   570.64        7. 158.44   1.24  1.268E-02   569.32  15.380    PBC<MDA CS134 
   583.32      186.   9.79   1.40  1.241E-02   583.02  84.500  9.629E+00 TL208 
   600.50      385.   7.76   1.27  1.210E-02   600.50  17.860  9.892E+01 SB125 
   609.34      499.   5.27   1.54  1.194E-02   609.31  46.090  5.032E+01 BI214 
                                               610.30   5.750  4.039E+02 RU103 
   657.76       12. 100.00   1.31  1.117E-02   657.76  94.640    PBC<MDA AG110M
   702.63        5. 297.77   1.34  1.055E-02   702.63  97.900    PBC<MDA NB94  
   726.98       29.  39.74   0.54  1.025E-02   727.17   7.550  2.059E+01 BI212 
   756.73       13.  94.33   1.38  9.903E-03   756.73  54.460    PBC<MDA ZR95  
   765.79        7. 247.11   1.39  9.803E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.258E+02 PA234M
   766.41        4. 395.28   1.39  9.796E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  7.716E+01 PA234M
   785.11       21.  46.63   1.40  9.593E-03   785.42   1.280    PBC<MDA BI212 
   796.22       10.  98.99   1.41  9.485E-03   795.87  85.530    PBC<MDA CS134 
   799.60        2. 491.77   1.41  9.448E-03   799.60  98.960    PBC<MDA TL210 
   818.50       11. 117.86   1.42  9.261E-03   818.50 100.000    PBC<MDA Cs136 
   834.85       20.  42.49   1.43  9.107E-03   834.85  99.980  1.250E+00 MN54  
   846.77        7. 135.07   1.44  8.997E-03   846.77  99.935    PBC<MDA Co56  
   860.41       12.  91.71   1.45  8.874E-03   860.56  12.420    PBC<MDA TL208 
   873.23       12.  80.59   1.46  8.765E-03   873.23  12.270    PBC<MDA EU154 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:06 AMPage  4
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180213.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   880.53        4. 239.45   1.47  8.703E-03   880.53   6.000    PBC<MDA PA234 
   889.28        1. 918.52   1.47  8.630E-03   889.28  99.984    PBC<MDA Sc46  
   911.43      132.   9.80   1.57  8.453E-03   911.07  29.000  2.994E+01 AC228 
   964.11        9. 152.02   1.52  8.055E-03   964.11  14.605    PBC<MDA EU152 
   969.02       68.  16.92   1.28  8.020E-03   968.97  17.460  2.704E+01 AC228 
   996.33       12.  88.84   1.54  7.832E-03   996.33  10.600    PBC<MDA EU154 
  1001.00        3. 358.61   1.55  7.800E-03  1001.00   0.837    PBC<MDA PA234M
  1004.77       10. 105.84   1.55  7.775E-03  1004.77  18.010    PBC<MDA EU154 
  1037.84        8. 141.03   1.57  7.562E-03  1037.84  14.130    PBC<MDA Co56  
  1050.36        8. 124.13   1.58  7.484E-03  1050.36   1.560    PBC<MDA RH106 
  1077.40        3. 367.83   1.60  7.322E-03  1077.40   3.300    PBC<MDA Ga68  
  1099.25        3. 280.36   1.61  7.196E-03  1099.25  56.500    PBC<MDA FE59  
  1120.23      132.   8.76   1.39  7.078E-03  1120.29  15.100  6.869E+01 BI214 
                                              1120.55  99.987  1.038E+01 Sc46  
  1121.30       10. 167.15   1.63  7.073E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  2.203E+00 Ta182 
  1173.24        6. 131.20   1.66  6.799E-03  1173.24  99.900    PBC<MDA CO60  
  1221.41       10.  91.85   1.69  6.562E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.28       37.  38.81   1.70  6.483E-03  1238.28  66.070  4.799E+00 Co56  
  1274.53       12.  28.87   1.72  6.318E-03  1274.53  99.940  1.056E+00 NA22  
                                              1274.54  35.190  2.998E+00 EU154 
  1291.60        2. 360.20   1.73  6.244E-03  1291.60  43.200    PBC<MDA FE59  
  1332.50        3. 289.64   1.76  6.071E-03  1332.50  99.980    PBC<MDA CO60  
  1408.00        9. 106.38   1.80  5.773E-03  1408.00  21.005    PBC<MDA EU152 
  1460.92      196.   7.27   1.59  5.580E-03  1460.83  10.670  1.828E+02 K40   
  1690.98        4. 137.50   1.96  4.850E-03  1690.98  47.790    PBC<MDA SB124 
  1764.64       81.  11.15   1.25  4.648E-03  1764.49  15.400  6.325E+01 BI214 
  1836.06        9.  33.65   2.04  4.464E-03  1836.06  99.200  1.123E+00 Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.03    74.84       336.       358. 9.556E+03    8.97   0.856  -       D
   308.35    77.18       285.       587. 1.537E+04    5.80   0.858  -       D
   359.17    89.96       222.        93. 2.266E+03   24.89   0.868  -      sD
   743.03   185.88       224.       269. 7.825E+03   12.90   0.986  -      s 
   836.53   209.25       112.        96. 3.077E+03   22.94   0.553  -      s 
  1532.20   383.18        20.        24. 1.321E+03   36.64   0.464  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:06 AMPage  5
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180213.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.12    46.64       184.       136.     0.076    21.05   0.682s
 TH-227    200.14    50.14       632.       -26.    -0.014   140.04   0.835 
 AM-241    237.72    59.54       467.       -34.    -0.019   115.48   0.843s
 TH-234    252.72    63.29       330.        67.     0.037    40.35   0.846D
 Sn-126    256.69    64.28       619.        34.     0.019   105.38   0.847s
 BA-133    323.52    80.99       540.       -38.    -0.021   109.76   0.861s
 Np-237    345.52    86.49      1827.         0.     0.000   166.52   0.866A
 EU-155    345.73    86.54      1778.       -38.    -0.021   158.54   0.866D
 Sn-126    347.32    86.94      1649.        39.     0.021    76.75   0.866D
 Sn-126    349.84    87.57      1448.       128.     0.071    22.98   0.866D
 Cd-109    351.72    88.04      1486.         0.     0.000  1000.00   0.867A
 TH-234    369.92    92.59       326.       117.     0.065    23.73   0.870D
 AC-228    372.96    93.35      1388.        37.     0.021   143.01   0.871s
 Gd-153    389.56    97.50      1050.       -31.    -0.017   148.19   0.875s
 Np-239    397.56    99.50      1081.       -21.    -0.012   224.12   0.876s
 Gd-153    412.36   103.20      1102.         0.     0.000  1000.00   0.879 
 Np-239    414.35   103.70      1102.         0.     0.000  1000.00   0.879 
 Np-239    424.07   106.13       772.        27.     0.015   144.63   0.882s
 EU-152    486.67   121.78       450.        23.     0.013   132.09   0.894s
 CO-57     487.79   122.06       473.         0.     0.000  1000.00   0.895s
 EU-154    491.95   123.10       352.        28.     0.015    97.79   0.895s
 PA-234    524.72   131.29       845.       -33.    -0.018   127.34   0.902 
 HF-181    531.64   133.02       812.       -33.    -0.018   124.71   0.904s
 CE-144    534.52   133.75       148.        35.     0.019    62.53   1.475s
 HF-181    544.74   136.30       840.       -33.    -0.018   126.42   0.906s
 CO-57     545.43   136.47       736.       -15.    -0.009   251.27   0.906s
 Tc-99m    561.58   140.51       540.        54.     0.030    62.11   0.910s
 U-235     574.68   143.79       594.        27.     0.015   129.53   0.912 
 CE-141    581.30   145.44       725.       -32.    -0.018   121.77   0.914s
 Ba-140    650.17   162.66       450.        28.     0.015   110.56   0.928s
 U-235     653.05   163.38       504.       -30.    -0.017    92.32   0.928s
 CE-139    662.94   165.85       437.        22.     0.012   138.97   0.930s
 Cf-251    705.93   176.60       240.        24.     0.013   116.67   0.939s
 U-235     742.41   185.72       585.       -23.    -0.013   148.09   0.946 
 TH-229    773.56   193.51       280.       -31.    -0.017   113.21   0.953s
 U-235     820.85   205.33       504.       -28.    -0.015   116.73   0.962s
 TH-229    842.92   210.85       573.       -29.    -0.016   120.19   0.967s
 Cf-251    907.51   227.00       238.       -25.    -0.014   115.73   0.980 
 TH-227    943.39   235.97      1382.       -27.    -0.015   195.59   0.987s
 PB-212    954.04   238.63        95.       530.     0.294     5.07   0.989D
 PB-214    967.50   242.00       115.       226.     0.125     9.46   0.992D
 EU-152    978.28   244.69      1257.       -26.    -0.014   104.66   0.994s
 TH-227   1024.46   256.24       161.        10.     0.005   251.01   1.003s
 Cd-113m  1054.30   263.70       270.       -25.    -0.014    96.71   1.009s
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 TestAmerica Inc                 Spectrum name: 2_Gamma_20180213.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-210M  1062.83   265.83       278.        -5.    -0.003   492.28   1.011s
 TL-208   1108.63   277.28        61.        17.     0.010    68.39   1.019D
 Hg-203   1116.30   279.20       202.       -19.    -0.010   109.03   1.021s
 I-131    1136.69   284.30       143.       -10.    -0.006   116.22   1.025s
 PB-214   1180.21   295.18        84.       475.     0.264     6.03   0.941s
 TL-210   1183.49   296.00       962.        17.     0.010   256.63   1.034s
 PB-212   1199.75   300.07        57.        35.     0.019    42.03   0.777s
 PA-231   1199.77   300.07       979.         0.     0.000  1000.00   1.038s
 PA-233   1200.21   300.18       979.         0.     0.000  1000.00   1.038s
 PA-231   1210.09   302.65       979.         0.     0.000  1000.00   1.040s
 BA-133   1210.90   302.85       979.         0.     0.000  1000.00   1.040s
 Ba-140   1218.89   304.85       979.         0.     0.000  1000.00   1.041s
 BI-210M  1219.07   304.90       979.         0.     0.000  1000.00   1.041s
 Ir-192   1233.25   308.44       979.         0.     0.000  1000.00   1.044s
 PA-233   1247.54   312.01       913.        18.     0.010   235.95   1.047s
 Ir-192   1265.45   316.49       115.        18.     0.010    89.84   1.050 
 CR-51    1279.82   320.08       154.        17.     0.009   107.04   1.053s
 La-140   1314.53   328.76        95.        12.     0.007   154.47   1.060s
 Cf-249   1333.24   333.44       103.        11.     0.006   169.88   1.064s
 AC-228   1352.18   338.17        41.       140.     0.078    11.92   1.198 
 Cs-136   1361.76   340.57       409.       -20.    -0.011   144.66   1.069s
 EU-152   1376.62   344.29       389.        -8.    -0.005   337.40   1.072s
 HF-181   1382.80   345.83       341.        18.     0.010   147.09   1.073s
 PB-214   1407.13   351.91        77.       661.     0.367     4.76   1.118 
 BA-133   1423.48   356.00       849.       -11.    -0.006   370.26   1.081s
 I-131    1457.41   364.48       110.       -13.    -0.007   233.82   1.088s
 BA-133   1534.84   383.84       224.        12.     0.006   186.20   1.103s
 Cf-249   1551.27   387.95       194.       -19.    -0.011   104.92   1.106s
 SN-113   1566.23   391.69       247.       -20.    -0.011   154.87   1.109 
 SB-125   1710.97   427.88        72.         6.     0.003   279.88   1.137s
 AG-108M  1735.21   433.94        52.        14.     0.008   103.71   1.141s
 PM-146   1814.98   453.88        72.        -7.    -0.004   240.32   1.157s
 SB-125   1852.93   463.37       140.        19.     0.010    93.19   1.164s
 Ir-192   1871.70   468.06       183.        -2.    -0.001   809.14   1.167 
 BE-7     1909.84   477.60       130.        -4.    -0.002   400.55   1.175s
 HF-181   1927.44   482.00       112.        12.     0.006   131.77   1.178s
 RU-103   1987.67   497.05        48.        13.     0.007   107.97   1.189 
 RH-106   2046.91   511.86        73.       100.     0.055    15.75   2.450s
 Kr-85    2055.37   513.98       173.         0.     0.000  1000.00   1.202s
 Nd-147   2123.45   531.00        52.         6.     0.003   238.82   1.215s
 Ba-140   2148.49   537.26        20.         9.     0.005    97.92   1.219s
 CS-134   2252.39   563.24        24.        11.     0.006    96.00   1.239s
 CS-134   2276.73   569.32        58.         7.     0.004   158.44   1.243s
 PA-234   2277.33   569.47        65.         0.     0.000  1000.00   1.243s
 BI-207   2278.25   569.70        28.        10.     0.005    83.62   1.244 
 TL-208   2332.72   583.32        37.       182.     0.101    10.07   1.401 
 SB-125   2401.44   600.50       253.       385.     0.214     7.76   1.266s
 SB-124   2410.37   602.73       462.       -16.    -0.009   185.89   1.268s
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:06 AMPage  7
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180213.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134   2418.28   604.71      1149.       -19.    -0.010   257.09   1.269 
 BI-214   2436.69   609.31       118.       419.     0.233     6.11   1.273D
 RU-103   2440.64   610.30      1083.       -19.    -0.010   248.84   1.274s
 AG-108M  2456.57   614.28      1027.       -18.    -0.010   256.46   1.276s
 PM-144   2471.69   618.06      1010.       -18.    -0.010   253.71   1.279s
 RH-106   2487.11   621.92       921.       -15.    -0.008   291.58   1.282s
 SB-125   2543.00   635.89        63.        -7.    -0.004   371.58   1.292 
 I-131    2547.34   636.97        77.        -8.    -0.005   155.77   1.293s
 AG-110M  2630.49   657.76        66.        12.     0.007   100.00   1.308s
 CS-137   2646.08   661.66       103.       -13.    -0.007   113.84   1.311s
 PM-144   2785.61   696.54        56.        -7.    -0.004   212.16   1.336s
 NB-94    2809.96   702.63        52.         5.     0.003   297.77   1.340s
 SB-124   2890.59   722.79        96.        -3.    -0.002   441.54   1.355s
 AG-108M  2891.19   722.94        93.         0.     0.000  1000.00   1.355s
 EU-154   2892.88   723.36        93.         0.     0.000  1000.00   1.355s
 ZR-95    2896.24   724.20        80.        -6.    -0.003   233.20   1.356s
 BI-212   2908.12   727.17        59.        12.     0.007    91.33   1.358s
 PM-146   2988.08   747.16        43.        -3.    -0.002   406.82   1.372s
 ZR-95    3026.36   756.73        35.        13.     0.007    94.33   1.379s
 AG-110M  3055.21   763.94       113.       -22.    -0.012    73.21   1.384s
 NB-95    3062.60   765.79       127.         7.     0.004   247.11   1.385s
 PA-234M  3065.09   766.41       123.         4.     0.002   395.28   1.386s
 EU-152   3115.12   778.92        52.       -13.    -0.007   116.58   1.395s
 BI-212   3141.12   785.42        17.        21.     0.011    46.63   1.399s
 CS-134   3182.92   795.87        44.        10.     0.006    98.99   1.407s
 TL-210   3197.84   799.60        65.         2.     0.001   491.77   1.409s
 CS-134   3207.25   801.95        87.        -7.    -0.004   183.96   1.411 
 CO-58    3242.54   810.77       106.       -16.    -0.009    92.61   1.417s
 La-140   3262.52   815.77       123.       -16.    -0.009    98.76   1.421s
 Cs-136   3273.44   818.50        79.        11.     0.006   117.86   1.422s
 MN-54    3338.84   834.85        14.        20.     0.011    42.49   1.434 
 Co-56    3386.53   846.77        22.         7.     0.004   135.07   1.442s
 TL-208   3441.70   860.56        26.        12.     0.007    91.71   1.452s
 NB-94    3483.84   871.10        54.       -10.    -0.006   108.63   1.459s
 EU-154   3492.37   873.23        44.        12.     0.007    80.59   1.460s
 PA-234   3521.57   880.53        52.         4.     0.002   239.45   1.465s
 PA-234   3532.41   883.24        56.         0.     0.000  1000.00   1.467s
 AG-110M  3538.19   884.68        56.         0.     0.000  1000.00   1.468s
 Sc-46    3556.57   889.28        57.         1.     0.001   918.52   1.471s
 Y-88     3591.61   898.04        47.       -16.    -0.009    69.22   1.477s
 AC-228   3645.17   911.43         8.       132.     0.073     9.80   1.572 
 AG-110M  3749.43   937.49        79.       -22.    -0.012    90.24   1.504s
 PA-234   3783.54   946.02        33.       -11.    -0.006   117.72   1.510s
 EU-152   3855.90   964.11        92.         9.     0.005   152.02   1.522s
 AC-228   3875.55   969.02        15.        68.     0.038    16.92   1.279 
 EU-154   3984.78   996.33        51.        12.     0.007    88.84   1.544 
 PA-234M  4003.46  1001.00        63.         3.     0.002   358.61   1.547s
 EU-154   4018.57  1004.77        56.        10.     0.006   105.84   1.549s
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:06 AMPage  8
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180213.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Co-56    4150.84  1037.84        23.         8.     0.004   141.03   1.571s
 Cs-136   4191.76  1048.07        37.       -12.    -0.007    75.63   1.578s
 RH-106   4200.92  1050.36        49.         8.     0.005   124.13   1.579s
 BI-207   4254.12  1063.66        42.       -15.    -0.008    70.31   1.588s
 Ga-68    4309.08  1077.40        33.         3.     0.002   367.83   1.597 
 FE-59    4396.49  1099.25        19.         3.     0.002   280.36   1.611s
 EU-152   4447.79  1112.07       215.       -15.    -0.008   141.46   1.620s
 ZN-65    4461.68  1115.55       187.       -14.    -0.008   142.60   1.622s
 BI-214   4480.43  1120.23         1.       132.     0.073     8.76   1.387 
 Sc-46    4481.70  1120.55       173.        -8.    -0.005   227.32   1.625 
 Ta-182   4484.70  1121.30       129.        10.     0.005   167.15   1.626 
 CO-60    4692.46  1173.24        10.         6.     0.003   131.20   1.659s
 Ta-182   4755.72  1189.05        35.        -2.    -0.001   654.15   1.669 
 Ta-182   4885.17  1221.41        15.        10.     0.006    91.85   1.689 
 Co-56    4952.65  1238.28        35.        37.     0.021    38.81   1.700 
 NA-22    5097.66  1274.53         0.        12.     0.007    28.87   1.723s
 EU-154   5097.70  1274.54        12.         0.     0.000  1000.00   1.723s
 FE-59    5165.93  1291.60        10.         2.     0.001   360.20   1.733s
 TL-210   5251.56  1313.00        20.         0.     0.000  1000.00   1.746s
 CO-60    5329.57  1332.50        15.         3.     0.002   289.64   1.758s
 AG-110M  5536.78  1384.30        32.       -10.    -0.006   132.41   1.789s
 EU-152   5631.60  1408.00        16.         9.     0.005   106.38   1.804s
 K-40     5843.30  1460.92         3.       196.     0.109     7.27   1.588 
 La-140   6384.53  1596.21        27.        -7.    -0.004   211.65   1.912s
 SB-124   6763.68  1690.98         6.         4.     0.002   137.50   1.965s
 BI-214   7058.38  1764.64         1.        81.     0.045    11.15   1.250s
 Co-56    7085.20  1771.35       101.       -10.    -0.005   147.64   2.008s
 Y-88     7344.09  1836.06         0.         9.     0.005    33.65   2.042s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -1.3043E+00                                      5.31E+01             
                           477.60-1.304E+00  (P 1.985E+01 4.01E+02 1.05E+01 G  
 
NA-22    C   1.0557E+00                                      9.50E+02             
                          1274.53 1.056E+00 ?(  6.484E-01 2.89E+01 9.99E+01 G  
 
K-40     N   1.8276E+02                                      4.66E+11             
                          1460.83 1.828E+02  (P 1.023E+01 7.27E+00 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:06 AMPage  9
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180213.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sc-46    F   7.5120E-02                                      8.38E+01             
                           889.28 7.512E-02 ?(  2.437E+00 9.19E+02 1.00E+02 G  
                          1120.55-6.506E-01 +   5.029E+00 2.27E+02 1.00E+02 G  
 
CR-51    F   4.3730E+00                                      2.77E+01             
                           320.08 4.373E+00 ?(P 1.572E+01 1.07E+02 9.94E+00 G  
 
MN-54    C   1.2499E+00                                      3.12E+02             
                           834.85 1.250E+00 ?(P 1.211E+00 4.25E+01 1.00E+02 G  
 
FE-59    F   4.3407E-01                                      4.45E+01             
                          1099.25 4.555E-01 ?(  3.122E+00 2.80E+02 5.65E+01 G  
                          1291.60 4.060E-01 ?(P 3.598E+00 3.60E+02 4.32E+01 G  
 
Co-56    C   2.3183E+00                                      7.73E+01             
                           846.77 4.522E-01 ?(P 1.508E+00 1.35E+02 9.99E+01 G  
                          1238.28 4.799E+00 ?(  3.927E+00 3.88E+01 6.61E+01 G  
                          1037.84 3.917E+00 ?(P 1.315E+01 1.41E+02 1.41E+01 G  
                          1771.35-7.654E+00 +   3.846E+01 1.48E+02 1.55E+01  A 
 
CO-58    C  -9.7760E-01                                      7.09E+01             
                           810.78-9.776E-01 ?(  3.037E+00 9.26E+01 9.95E+01 G  
 
CO-60    F   3.6790E-01                                      1.93E+03             
                          1332.50 2.746E-01 ?(  1.900E+00 2.90E+02 1.00E+02 G  
                          1173.24 4.613E-01 ?(P 1.449E+00 1.31E+02 9.99E+01 G  
 
ZN-65    F  -2.1348E+00                                      2.44E+02             
                          1115.55-2.135E+00 ?(  1.027E+01 1.43E+02 5.06E+01 G  
 
NB-94    I   2.6884E-01                                      7.41E+06             
                           702.63 2.688E-01 ?(  1.953E+00 2.98E+02 9.79E+01 G  
                           871.10-6.332E-01 +   2.340E+00 1.09E+02 9.99E+01 G  
 
ZR-95    I   1.3740E+00                                      6.40E+01             
                           756.73 1.374E+00 ?(P 3.114E+00 9.43E+01 5.45E+01 G  
                           724.20-6.730E-01 &   5.416E+00 2.33E+02 4.42E+01 G  
 
NB-95    I   3.7028E-01                                      6.40E+01             
                           765.79 3.703E-01 &(  3.131E+00 2.47E+02 9.98E+01 G  
 
RU-103   I   5.5516E-01                                      3.93E+01             
                           497.05 5.552E-01 &(  1.494E+00 1.08E+02 9.09E+01 G  
                           610.30-1.522E+01 +   1.264E+02 2.49E+02 5.75E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:06 AMPage 10
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180213.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RH-106   I  -7.0867E-01                                      3.74E+02             
                           621.92-7.049E+00 ?(  6.875E+01 2.92E+02 9.93E+00 G  
                          1050.36 3.965E+01 ?(  1.686E+02 1.24E+02 1.56E+00 G  
                           511.86 1.986E+01 ?   8.493E+00 1.57E+01 2.00E+01 GA 
 
AG-108M  C   5.3470E-01                                      1.53E+05             
                           433.94 5.347E-01  (P 1.379E+00 1.04E+02 9.05E+01 G  
                           722.94 0.000E+00 -   2.830E+00 1.00E+03 9.08E+01 G  
                           614.28-9.255E-01 &   7.929E+00 2.56E+02 8.98E+01 G  
 
AG-110M  F   3.5661E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  3.314E+00 1.00E+03 7.27E+01 G  
                           657.76 6.305E-01 ?(  2.131E+00 1.00E+02 9.46E+01 G  
                           937.49-4.226E+00 +   8.666E+00 9.02E+01 3.44E+01 G  
                          1384.30-3.900E+00 +   1.134E+01 1.32E+02 2.43E+01 G  
                           763.94-5.463E+00 +   1.328E+01 7.32E+01 2.23E+01 G  
 
SN-113   F  -9.9055E-01                                      1.15E+02             
                           391.69-9.905E-01  (P 3.700E+00 1.55E+02 6.40E+01 G  
 
SB-124   F  -1.8042E-01                                      6.02E+01             
                           602.73-7.734E-01 ?(  4.822E+00 1.86E+02 9.83E+01 G  
                          1690.98 1.039E+00 ?(  3.309E+00 1.37E+02 4.78E+01 G  
                           722.79-1.580E+00 +   2.415E+01 4.42E+02 1.08E+01 G  
 
SB-125   I   3.2013E+01                                      1.01E+03             
                           427.88 6.864E-01  (  4.833E+00 2.80E+02 2.96E+01 G  
                           600.50 9.892E+01  (  1.977E+01 7.76E+00 1.79E+01 G  
                           635.89-2.945E+00 - P 1.693E+01 3.72E+02 1.13E+01 G  
                           463.37 6.450E+00 @(  2.013E+01 9.32E+01 1.05E+01 G  
 
I-131    I  -4.8024E-01                                      8.02E+00             
                           364.48-4.802E-01 *(P 1.846E+00 2.34E+02 8.17E+01 G  
                           284.30-3.834E+00 + P 2.205E+01 1.16E+02 6.14E+00 G  
                           636.97-5.508E+00 +   2.938E+01 1.56E+02 7.17E+00 G  
 
Gd-153   F  -1.3745E+00                                      2.42E+02             
                            97.50-1.374E+00  (  6.782E+00 1.48E+02 3.00E+01 G  
                           103.20 0.000E+00 +   9.476E+00 1.00E+03 2.18E+01 G  
 
Ga-68    C   8.9501E+00                                      4.71E-02             
                          1077.40 8.950E+00 ?(  7.879E+01 3.68E+02 3.30E+00 G  
 
Tc-99m   I   8.6260E-01                                      2.51E-01             
                           140.51 8.626E-01 ?(  1.766E+00 6.21E+01 8.93E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:06 AMPage 11
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180213.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BA-133   F  -5.1373E-01                                      3.85E+03             
                           356.00-5.137E-01 &(  6.372E+00 3.70E+02 6.20E+01 G  
                           302.85 0.000E+00 +   1.989E+01 1.00E+03 1.83E+01 G  
                           383.84 3.939E+00 ?   2.479E+01 1.86E+02 8.94E+00 GA 
                            80.99-1.583E+00 +   4.614E+00 1.10E+02 3.41E+01 GA 
 
CS-134   I   1.2358E+00                                      7.54E+02             
                           795.87 6.848E-01 ?(  2.302E+00 9.90E+01 8.55E+01 G  
                           604.71-8.862E-01 +   7.606E+00 2.57E+02 9.76E+01 G  
                           569.32 1.994E+00 &(  1.088E+01 1.58E+02 1.54E+01 G  
                           801.95-4.975E+00 +   3.138E+01 1.84E+02 8.69E+00 G  
                           563.24 5.483E+00 ?(  1.328E+01 9.60E+01 8.35E+00 G  
 
CS-137   I  -7.6249E-01                                      1.10E+04             
                           661.66-7.625E-01 ?(  2.933E+00 1.14E+02 8.52E+01 G  
 
CE-139   F   4.0416E-01                                      1.38E+02             
                           165.85 4.042E-01 *(  1.879E+00 1.39E+02 7.99E+01 G  
 
Ba-140   I   2.6239E+00                                      1.28E+01             
                           537.26 1.618E+00 ?(  4.019E+00 9.79E+01 2.44E+01 G  
                           162.66 6.570E+00 &(  2.422E+01 1.11E+02 6.22E+00 G  
                           304.85 0.000E+00 -   8.551E+01 1.00E+03 4.29E+00 G  
 
La-140   I  -3.5384E-01                                      1.28E+01             
                          1596.21-7.635E-01 ?(P 3.042E+00 2.12E+02 9.54E+01 G  
                           487.02 6.026E-02 % P 3.049E+00 1.97E+03 4.55E+01 G  
                           328.76 1.571E+00 &(  6.294E+00 1.54E+02 2.03E+01 G  
                           815.77-4.209E+00 +   1.396E+01 9.88E+01 2.33E+01 G  
 
CE-141   I  -9.1742E-01                                      3.25E+01             
                           145.44-9.174E-01 ?(  3.720E+00 1.22E+02 4.82E+01 G  
 
CE-144   I   4.2717E+00                                      2.85E+02             
                           133.54 4.272E+00  (  7.250E+00 6.25E+01 1.11E+01 G  
 
PM-144   C  -3.8701E-01                                      3.63E+02             
                           696.54-3.870E-01 &(  1.989E+00 2.12E+02 9.90E+01 G  
                           618.06-8.455E-01 +   7.166E+00 2.54E+02 9.91E+01 G  
 
EU-152   F   2.1680E+00                                      4.94E+03             
                           121.78 1.064E+00 ?(  4.698E+00 1.32E+02 2.86E+01 G  
                           344.29-8.681E-01 +   9.883E+00 3.37E+02 2.65E+01 G  
                          1112.07-8.516E+00 +   4.057E+01 1.41E+02 1.36E+01 G  
                           778.92-5.777E+00 +   1.614E+01 1.17E+02 1.29E+01 G  
                           964.11 4.329E+00 ?(  2.244E+01 1.52E+02 1.46E+01 G  
                           244.69-6.851E+00 + P 4.481E+01 1.05E+02 7.58E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:06 AMPage 12
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180213.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1408.00 4.123E+00 ?   9.781E+00 1.06E+02 2.10E+01 GA 
 
EU-154   I   3.3751E+00                                      3.14E+03             
                           123.10 8.985E-01 &(  2.928E+00 9.78E+01 4.08E+01 G  
                          1274.54 0.000E+00 -   4.711E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 -   1.272E+01 1.00E+03 2.02E+01 G  
                           873.23 6.424E+00 ?(  1.737E+01 8.06E+01 1.23E+01 G  
                          1004.77 4.166E+00 ?(  1.497E+01 1.06E+02 1.80E+01 G  
                           996.33 8.032E+00 ?(  2.405E+01 8.88E+01 1.06E+01 G  
 
EU-155   I  -5.1772E-02                                      1.81E+03             
                           105.31-5.177E-02 %(P 9.732E+00 3.32E+03 2.12E+01 G  
                            86.54-1.691E+00 +   8.908E+00 1.59E+02 3.07E+01 G  
 
HF-181   F   9.8375E-01                                      4.24E+01             
                           482.00 5.472E-01 &(  2.443E+00 1.32E+02 8.05E+01 G  
                           133.02-1.019E+00 +   4.231E+00 1.25E+02 4.33E+01 G  
                           345.83 3.316E+00 ?(P 1.636E+01 1.47E+02 1.51E+01 G  
                           136.30-7.629E+00 +   3.211E+01 1.26E+02 5.85E+00 G  
 
Ta-182   F   2.5965E+00                                      1.14E+02             
                          1121.30 2.203E+00  (  1.252E+01 1.67E+02 3.49E+01 G  
                          1221.41 3.105E+00  (P 6.528E+00 9.18E+01 2.70E+01 G  
                          1189.05-1.021E+00 -   1.545E+01 6.54E+02 1.62E+01 G  
 
Hg-203   F  -5.2714E-01                                      4.66E+01             
                           279.20-5.271E-01 ?(  1.927E+00 1.09E+02 8.15E+01 G  
 
TL-208   N   9.6286E+00                                      6.98E+02             
                           583.02 9.629E+00  (P 1.648E+00 1.01E+01 8.45E+01 G  
                           277.28 6.182E+00 - P 1.400E+01 6.84E+01 6.31E+00 G  
                           860.56 6.050E+00 - P 1.343E+01 9.17E+01 1.24E+01 G  
 
PM-146   C  -3.8494E-01                                      2.02E+03             
                           453.88-3.849E-01 ?(  2.323E+00 2.40E+02 6.50E+01 G  
                           747.16-5.440E-01 +   5.449E+00 4.07E+02 3.40E+01 G  
                           735.72-1.424E-01 % P 7.796E+00 4.39E+03 2.25E+01 G  
 
Y-88     F   1.1234E+00                                      1.07E+02             
                          1836.06 1.123E+00 ?(P 9.247E-01 3.37E+01 9.92E+01 G  
                           898.04-1.105E+00 - P 2.400E+00 6.92E+01 9.37E+01 G  
 
Cd-113m     -8.8453E+03                                      5.33E+03             
                           263.70-8.845E+03 ?(  2.854E+04 9.67E+01 6.00E-03   K
 
Cf-251   T   2.2051E+00                                      3.28E+05             
                           176.60 2.205E+00 ?(  6.882E+00 1.17E+02 1.70E+01 G  
                           227.00-7.621E+00 +   2.246E+01 1.16E+02 6.30E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:06 AMPage 13
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180213.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cf-249   T  -3.5608E-01                                      1.28E+05             
                           387.95-9.009E-01 ?(  3.167E+00 1.05E+02 6.60E+01 G  
                           333.44 1.962E+00 ?(  8.644E+00 1.70E+02 1.55E+01 G  
 
Sn-126       5.8490E+00                                      3.65E+07             
                            87.57 4.664E+00 }   6.559E+00 2.30E+01 3.75E+01 GA 
                            64.28 5.849E+00 ?(  2.051E+01 1.05E+02 9.70E+00 G  
                            86.94 5.849E+00 }   2.909E+01 7.68E+01 9.04E+00 GA 
 
PB-210   N   9.7229E+01                                      8.14E+03             
                            46.54 9.723E+01 *(P 4.714E+01 2.10E+01 4.25E+00 G  
 
PB-212   N   2.4194E+01                                      6.98E+02             
                           238.63 2.419E+01  (P 2.204E+00 5.07E+00 4.33E+01 G  
                           300.03 2.589E+01   P 2.814E+01 4.20E+01 3.28E+00 GA 
 
PB-214   N   4.9624E+01                                      5.84E+05             
                           351.93 4.962E+01  (P 3.282E+00 4.76E+00 3.76E+01 G  
                           295.09 5.899E+01 + P 5.639E+00 6.03E+00 1.93E+01 G  
                           242.00 6.089E+01 +   1.421E+01 9.46E+00 7.43E+00 GA 
 
BI-207   C  -1.5244E+00                                      1.18E+04             
                          1063.66-1.524E+00 ?(P 3.320E+00 7.03E+01 7.45E+01 G  
                           569.70 4.336E-01 &   1.224E+00 8.36E+01 9.77E+01 G  
 
BI-212   N   8.9698E+00                                      6.98E+02             
                           727.17 8.970E+00 ?(  2.761E+01 9.13E+01 7.55E+00 G  
                           785.42 9.350E+01 ?   1.000E+02 4.66E+01 1.28E+00 GA 
 
U-235    N   3.4188E+00                                      2.57E+11             
                           143.79 3.419E+00  (  1.477E+01 1.30E+02 1.10E+01 G  
                           205.33-9.608E+00 +   3.740E+01 1.17E+02 5.01E+00 G  
                           163.38-8.826E+00 + P 3.142E+01 9.23E+01 5.08E+00 G  
                           185.72-6.989E-01 -   3.458E+00 1.48E+02 5.40E+01 GA 
 
BI-214   N   4.2306E+01                                      5.84E+05             
                           609.31 4.231E+01  (P 5.389E+00 6.11E+00 4.61E+01 G  
                          1120.29 6.869E+01 + P 3.831E+00 8.76E+00 1.51E+01 G  
                          1764.49 6.325E+01 + P 5.720E+00 1.12E+01 1.54E+01 G  
 
BI-210M  T  -2.1227E-01                                      1.10E+09             
                           265.83-2.123E-01 ?(P 3.502E+00 4.92E+02 5.00E+01 G  
                           304.90 0.000E+00 +   1.310E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   2.9448E+01                                      2.10E+03             
                           911.07 2.994E+01  (P 3.576E+00 9.80E+00 2.90E+01 G  
                           968.97 2.704E+01  (P 8.198E+00 1.69E+01 1.75E+01 G  

                                 (Page 15 of 21)

Page 558 of 860



      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:06 AMPage 14
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180213.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           338.32 3.175E+01  (P 7.369E+00 1.19E+01 1.20E+01 G  
                            93.35 8.919E+00 -   4.240E+01 1.43E+02 5.56E+00 XA 
 
TH-227   N   2.8745E+00                                      7.95E+03             
                           256.24 2.874E+00 &(P 1.864E+01 2.51E+02 7.00E+00 G  
                           235.97-4.302E+00 +   2.802E+01 1.96E+02 1.23E+01 G  
                            50.14-7.834E+00 +   3.662E+01 1.40E+02 8.00E+00 G  
 
TH-229   N  -1.1605E+01                                      2.68E+06             
                           193.51-1.161E+01 ?(P 3.058E+01 1.13E+02 4.40E+00 G  
                           210.85-1.700E+01 +   6.811E+01 1.20E+02 2.99E+00 G  
 
TH-234   N   2.8828E+01                                      1.63E+12             
                            92.59 2.809E+01  (P 2.084E+01 2.37E+01 5.58E+00 G  
                            63.29 2.991E+01  (P 3.904E+01 4.04E+01 3.81E+00 G  
 
PA-233   C   1.2760E+00                                      7.82E+08             
                           312.01 1.276E+00 &(  1.006E+01 2.36E+02 3.60E+01 G  
                           300.18 0.000E+00 -   5.833E+01 1.00E+03 6.20E+00 G  
 
PA-234   N  -2.4379E+00                                      1.63E+12             
                           131.29-2.438E+00 ?(  1.033E+01 1.27E+02 1.80E+01 G  
                           946.02-5.402E+00 +   1.486E+01 1.18E+02 1.34E+01 G  
                           569.47 0.000E+00 &   2.153E+01 1.00E+03 8.20E+00 G  
                           883.24 0.000E+00 +   2.506E+01 1.00E+03 9.60E+00 G  
                           880.53 4.611E+00 ?   3.852E+01 2.39E+02 6.00E+00 GA 
 
PA-234M  N   3.9990E+01                                      1.63E+12             
                          1001.00 2.693E+01  (  3.374E+02 3.59E+02 8.37E-01 G  
                           766.41 7.716E+01 ?(  1.049E+03 3.95E+02 2.94E-01 G  
 
AM-241   T  -1.7091E+00                                      1.58E+05             
                            59.54-1.709E+00  (  5.248E+00 1.15E+02 3.59E+01 G  
 
Ir-192   F   5.1459E-01                                      7.40E+01             
                           316.49 5.146E-01 &(  1.548E+00 8.98E+01 8.70E+01 G  
                           468.06-1.687E-01 -   4.675E+00 8.09E+02 5.18E+01 G  
                           308.44 0.000E+00 -   1.168E+01 1.00E+03 3.18E+01 G  
 
Cs-136   F   6.6331E-01                                      1.30E+01             
                           818.50 6.633E-01 ?(  2.653E+00 1.18E+02 1.00E+02 G  
                          1048.07-1.142E+00 +   2.888E+00 7.56E+01 8.00E+01 G  
                           340.57-1.169E+00 +   5.664E+00 1.45E+02 4.69E+01 G  
 
Np-239   T   1.5815E+00                                      2.36E+00             
                           103.70 0.000E+00 -   8.604E+00 1.00E+03 2.40E+01 X  
                           106.13 1.581E+00 ?(  7.627E+00 1.45E+02 2.27E+01 G  
                            99.50-1.833E+00 +   1.371E+01 2.24E+02 1.50E+01 X  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:06 AMPage 15
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180213.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Nd-147       1.9011E+00                                      1.11E+01             
                           531.00 1.901E+00 ?(  1.151E+01 2.39E+02 1.30E+01 G  
                            91.10 1.453E-06 %   8.738E+00 1.80E+08 2.83E+01 G  
 
TL-210   N   3.0895E-01                                      5.84E+05             
                           799.60 1.386E-01 ?(  2.388E+00 4.92E+02 9.90E+01 G  
                           296.00 5.223E-01 ?(  4.479E+00 2.57E+02 7.90E+01 G  
                          1313.00 0.000E+00 -   1.013E+01 1.00E+03 2.10E+01 GA 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       632.       -26.    -0.014   140.04  -7.834E+00   
 AM-241      59.54       467.       -34.    -0.019   115.48  -1.709E+00   
 BA-133      80.99       540.       -38.    -0.021   109.76  -1.583E+00   
 EU-155      86.54      1778.       -38.    -0.021   158.54  -1.691E+00   
 Gd-153      97.50      1050.       -31.    -0.017   148.19  -1.374E+00   
 Np-239      99.50      1081.       -21.    -0.012   224.12  -1.833E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:06 AMPage 16
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180213.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-239     106.13       772.        27.     0.015   144.63   1.581E+00   
 EU-152     121.78       450.        23.     0.013   132.09   1.064E+00   
 PA-234     131.29       845.       -33.    -0.018   127.34  -2.438E+00   
 HF-181     133.02       812.       -33.    -0.018   124.71  -1.019E+00   
 HF-181     136.30       840.       -33.    -0.018   126.42  -7.629E+00   
 CO-57      136.47       736.       -15.    -0.009   251.27  -1.960E+00   
 U-235      143.79       594.        27.     0.015   129.53   3.419E+00   
 CE-141     145.44       725.       -32.    -0.018   121.77  -9.174E-01   
 Ba-140     162.66       450.        28.     0.015   110.56   6.570E+00   
 U-235      163.38       504.       -30.    -0.017    92.32  -8.826E+00  P
 CE-139     165.85       437.        22.     0.012   138.97   4.042E-01   
 Cf-251     176.60       240.        24.     0.013   116.67   2.205E+00   
 U-235      185.72       585.       -23.    -0.013   148.09  -6.989E-01   
 TH-229     193.51       280.       -31.    -0.017   113.21  -1.161E+01  P
 U-235      205.33       504.       -28.    -0.015   116.73  -9.608E+00   
 TH-229     210.85       573.       -29.    -0.016   120.19  -1.700E+01   
 Cf-251     227.00       238.       -25.    -0.014   115.73  -7.621E+00   
 TH-227     235.97      1382.       -27.    -0.015   195.59  -4.302E+00   
 EU-152     244.69      1257.       -26.    -0.014   104.66  -6.851E+00  P
 TH-227     256.24       161.        10.     0.005   251.01   2.874E+00  P
 Cd-113m    263.70       270.       -25.    -0.014    96.71  -8.845E+03   
 BI-210M    265.83       278.        -5.    -0.003   492.28  -2.123E-01  P
 Hg-203     279.20       202.       -19.    -0.010   109.03  -5.271E-01   
 I-131      284.30       143.       -10.    -0.006   116.22  -3.834E+00  P
 TL-210     296.00       962.        17.     0.010   256.63   5.223E-01   
 PA-233     312.01       913.        18.     0.010   235.95   1.276E+00   
 Ir-192     316.49       115.        18.     0.010    89.84   5.146E-01   
 CR-51      320.08       154.        17.     0.009   107.04   4.373E+00  P
 La-140     328.76        95.        12.     0.007   154.47   1.571E+00   
 Cf-249     333.44       103.        11.     0.006   169.88   1.962E+00   
 Cs-136     340.57       409.       -20.    -0.011   144.66  -1.169E+00   
 EU-152     344.29       389.        -8.    -0.005   337.40  -8.681E-01   
 HF-181     345.83       341.        18.     0.010   147.09   3.316E+00  P
 BA-133     356.00       849.       -11.    -0.006   370.26  -5.137E-01   
 I-131      364.48       110.       -13.    -0.007   233.82  -4.802E-01  P
 BA-133     383.84       224.        12.     0.006   186.20   3.939E+00   
 Cf-249     387.95       194.       -19.    -0.011   104.92  -9.009E-01   
 SN-113     391.69       247.       -20.    -0.011   154.87  -9.905E-01  P
 AG-108M    433.94        52.        14.     0.008   103.71   5.347E-01  P
 PM-146     453.88        72.        -7.    -0.004   240.32  -3.849E-01   
 Ir-192     468.06       183.        -2.    -0.001   809.14  -1.687E-01   
 BE-7       477.60       130.        -4.    -0.002   400.55  -1.304E+00  P
 HF-181     482.00       112.        12.     0.006   131.77   5.472E-01   
 RH-106     511.86        73.       100.     0.055    15.75   1.986E+01   
 Nd-147     531.00        52.         6.     0.003   238.82   1.901E+00   
 Ba-140     537.26        20.         9.     0.005    97.92   1.618E+00   
 BI-207     569.70        28.        10.     0.005    83.62   4.336E-01   
 SB-124     602.73       462.       -16.    -0.009   185.89  -7.734E-01   
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:06 AMPage 17
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180213.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-108M    614.28      1027.       -18.    -0.010   256.46  -9.255E-01   
 PM-144     618.06      1010.       -18.    -0.010   253.71  -8.455E-01   
 RH-106     621.92       921.       -15.    -0.008   291.58  -7.049E+00   
 I-131      636.97        77.        -8.    -0.005   155.77  -5.508E+00   
 AG-110M    657.76        66.        12.     0.007   100.00   6.305E-01   
 CS-137     661.66       103.       -13.    -0.007   113.84  -7.625E-01   
 PM-144     696.54        56.        -7.    -0.004   212.16  -3.870E-01   
 NB-94      702.63        52.         5.     0.003   297.77   2.688E-01   
 SB-124     722.79        96.        -3.    -0.002   441.54  -1.580E+00   
 ZR-95      724.20        80.        -6.    -0.003   233.20  -6.730E-01   
 PM-146     747.16        43.        -3.    -0.002   406.82  -5.440E-01   
 ZR-95      756.73        35.        13.     0.007    94.33   1.374E+00  P
 AG-110M    763.94       113.       -22.    -0.012    73.21  -5.463E+00   
 NB-95      765.79       127.         7.     0.004   247.11   3.703E-01   
 PA-234M    766.41       123.         4.     0.002   395.28   7.716E+01   
 EU-152     778.92        52.       -13.    -0.007   116.58  -5.777E+00   
 TL-210     799.60        65.         2.     0.001   491.77   1.386E-01   
 CO-58      810.77       106.       -16.    -0.009    92.61  -9.776E-01   
 La-140     815.77       123.       -16.    -0.009    98.76  -4.209E+00   
 Cs-136     818.50        79.        11.     0.006   117.86   6.633E-01   
 NB-94      871.10        54.       -10.    -0.006   108.63  -6.332E-01   
 PA-234     880.53        52.         4.     0.002   239.45   4.611E+00   
 Sc-46      889.28        57.         1.     0.001   918.52   7.512E-02   
 AG-110M    937.49        79.       -22.    -0.012    90.24  -4.226E+00   
 PA-234     946.02        33.       -11.    -0.006   117.72  -5.402E+00   
 EU-152     964.11        92.         9.     0.005   152.02   4.329E+00   
 PA-234M   1001.00        63.         3.     0.002   358.61   2.693E+01   
 Cs-136    1048.07        37.       -12.    -0.007    75.63  -1.142E+00   
 RH-106    1050.36        49.         8.     0.005   124.13   3.965E+01   
 BI-207    1063.66        42.       -15.    -0.008    70.31  -1.524E+00  P
 Ga-68     1077.40        33.         3.     0.002   367.83   8.950E+00   
 FE-59     1099.25        19.         3.     0.002   280.36   4.555E-01   
 EU-152    1112.07       215.       -15.    -0.008   141.46  -8.516E+00   
 ZN-65     1115.55       187.       -14.    -0.008   142.60  -2.135E+00   
 Sc-46     1120.55       173.        -8.    -0.005   227.32  -6.506E-01   
 Ta-182    1121.30       129.        10.     0.005   167.15   2.203E+00   
 CO-60     1173.24        10.         6.     0.003   131.20   4.613E-01  P
 Ta-182    1189.05        35.        -2.    -0.001   654.15  -1.021E+00   
 Ta-182    1221.41        15.        10.     0.006    91.85   3.105E+00  P
 FE-59     1291.60        10.         2.     0.001   360.20   4.060E-01  P
 CO-60     1332.50        15.         3.     0.002   289.64   2.746E-01   
 AG-110M   1384.30        32.       -10.    -0.006   132.41  -3.900E+00   
 EU-152    1408.00        16.         9.     0.005   106.38   4.123E+00   
 La-140    1596.21        27.        -7.    -0.004   211.65  -7.635E-01  P
 SB-124    1690.98         6.         4.     0.002   137.50   1.039E+00   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:06 AMPage 18
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180213.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -1.3043E+00   -1.3043E+00    4.005E+02%                1.98E+01
 NA-22  #     1.0557E+00    1.0557E+00    2.887E+01%                6.48E-01
 K-40         1.8276E+02    1.8276E+02    7.265E+00%                1.02E+01
 Sc-46  #A    7.5120E-02    7.5120E-02    9.185E+02%                2.44E+00
 CR-51  #A    4.3730E+00    4.3730E+00    1.070E+02%                1.57E+01
 MN-54  #     1.2499E+00    1.2499E+00    4.249E+01%                1.21E+00
 FE-59  #A    4.3407E-01    4.3407E-01    2.282E+02%                3.12E+00
 Co-56  #C    2.3183E+00    2.3183E+00    3.881E+01%                1.51E+00
 CO-57  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.61E+00
 CO-58  #A   -9.7760E-01   -9.7760E-01    9.261E+01%                3.04E+00
 CO-60  #A    3.6790E-01    3.6790E-01    1.312E+02%                1.90E+00
 ZN-65  #A   -2.1348E+00   -2.1348E+00    1.426E+02%                1.03E+01
 NB-94  #A    2.6884E-01    2.6884E-01    2.978E+02%                1.95E+00
 ZR-95  #A    1.3740E+00    1.3740E+00    9.433E+01%                3.11E+00
 NB-95  #A    3.7028E-01    3.7028E-01    2.471E+02%                3.13E+00
 RU-103 #A    5.5515E-01    5.5516E-01    1.080E+02%                1.49E+00
 RH-106 #A   -7.0867E-01   -7.0867E-01    1.241E+02%                6.88E+01
 AG-108M#A    5.3470E-01    5.3470E-01    1.037E+02%                1.38E+00
 AG-110M#A    3.5661E-01    3.5661E-01    1.000E+02%                3.31E+00
 SN-113 #A   -9.9054E-01   -9.9055E-01    1.549E+02%                3.70E+00
 SB-124 #A   -1.8042E-01   -1.8042E-01    1.156E+02%                4.82E+00
 SB-125 #C    3.2013E+01    3.2013E+01    7.761E+00%                4.83E+00
 I-131  #A   -4.8022E-01   -4.8024E-01    2.338E+02%                1.85E+00
 Gd-153 #A   -1.3745E+00   -1.3745E+00    1.482E+02%                6.78E+00
 Ga-68  #A    8.9030E+00    8.9501E+00    3.678E+02%                7.88E+01
 Tc-99m #A    8.6174E-01    8.6260E-01    6.211E+01%                1.77E+00
 BA-133 #A   -5.1373E-01   -5.1373E-01    3.703E+02%                6.37E+00
 CS-134 #A    1.2358E+00    1.2358E+00    7.001E+01%                2.30E+00
 CS-137 #A   -7.6249E-01   -7.6249E-01    1.138E+02%                2.93E+00
 CE-139 #A    4.0416E-01    4.0416E-01    1.390E+02%                1.88E+00
 Ba-140 #A    2.6239E+00    2.6239E+00    7.384E+01%                4.02E+00
 La-140 #A   -3.5383E-01   -3.5384E-01    1.310E+02%                3.04E+00
 CE-141 #A   -9.1741E-01   -9.1742E-01    1.218E+02%                3.72E+00
 CE-144 #A    4.2717E+00    4.2717E+00    6.253E+01%                7.25E+00
 PM-144 #A   -3.8701E-01   -3.8701E-01    2.122E+02%                1.99E+00
 EU-152 #A    2.1680E+00    2.1680E+00    1.007E+02%                4.70E+00
 EU-154 #C    3.3751E+00    3.3751E+00    4.687E+01%                2.93E+00
 EU-155 #A   -5.1772E-02   -5.1772E-02    3.319E+03%                9.73E+00
 HF-181 #A    9.8375E-01    9.8375E-01    9.874E+01%                2.44E+00
 Ta-182 #A    2.5965E+00    2.5965E+00    9.185E+01%                1.25E+01
 Hg-203 #A   -5.2714E-01   -5.2714E-01    1.090E+02%                1.93E+00
 TL-208       9.6286E+00    9.6286E+00    1.007E+01%                1.65E+00
 PM-146 #A   -3.8494E-01   -3.8494E-01    2.403E+02%                2.32E+00

                                 (Page 20 of 21)

Page 563 of 860



      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 7:21:06 AMPage 19
 TestAmerica Inc                 Spectrum name: 2_Gamma_20180213.An1             
                                                                                 
 Y-88   #     1.1234E+00    1.1234E+00    3.365E+01%                9.25E-01
 Cd-113m#A   -8.8453E+03   -8.8453E+03    9.671E+01%                2.85E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.56E+01
 Cf-251 #A    2.2051E+00    2.2051E+00    1.167E+02%                6.88E+00
 Cf-249 #A   -3.5608E-01   -3.5608E-01    9.983E+01%                3.17E+00
 Sn-126 #A    5.8490E+00    5.8490E+00    1.054E+02%                2.05E+01
 PB-210 #     9.7229E+01    9.7229E+01    2.105E+01%                4.71E+01
 PB-212       2.4194E+01    2.4194E+01    5.074E+00%                2.20E+00
 PB-214       4.9624E+01    4.9624E+01    4.756E+00%                3.28E+00
 BI-207 #A   -1.5244E+00   -1.5244E+00    7.031E+01%                3.32E+00
 BI-212 #A    8.9698E+00    8.9698E+00    9.133E+01%                2.76E+01
 U-235  #A    3.4188E+00    3.4188E+00    1.295E+02%                1.48E+01
 BI-214       4.2306E+01    4.2306E+01    6.114E+00%                5.39E+00
 BI-210M#A   -2.1227E-01   -2.1227E-01    4.923E+02%                3.50E+00
 AC-228       2.9448E+01    2.9448E+01    7.632E+00%                3.58E+00
 TH-227 #A    2.8745E+00    2.8745E+00    2.510E+02%                1.86E+01
 TH-229 #A   -1.1605E+01   -1.1605E+01    1.132E+02%                3.06E+01
 TH-234       2.8828E+01    2.8828E+01    2.341E+01%                2.08E+01
 PA-231 #A    0.0000E+00    0.0000E+00    7.071E+02%                1.27E+02
 PA-233 #A    1.2760E+00    1.2760E+00    2.359E+02%                1.01E+01
 PA-234 #A   -2.4379E+00   -2.4379E+00    1.273E+02%                1.03E+01
 PA-234M#A    3.9990E+01    3.9990E+01    2.669E+02%                3.37E+02
 AM-241 #A   -1.7091E+00   -1.7091E+00    1.155E+02%                5.25E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.12E+01
 Ir-192 #A    5.1459E-01    5.1459E-01    8.984E+01%                1.55E+00
 Cs-136 #A    6.6330E-01    6.6331E-01    1.179E+02%                2.65E+00
 Np-239 #A    1.5813E+00    1.5815E+00    1.446E+02%                7.63E+00
 Nd-147 #A    1.9011E+00    1.9011E+00    2.388E+02%                1.15E+01
 TL-210 #A    3.0895E-01    3.0895E-01    2.566E+02%                2.39E+00
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.95E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.0 keV)     4.692E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.0 keV) 4.6915494E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 14_Gamma_20184277
-----------------------------------------------------------------------------                      
   Sample Description: 403043_Gamma_160-31847-A-257-B 
             Detector: Detector #14       
             Batch ID: 403043                 
    Work Order Number: Gamma   
           Lot Number: 160-31847-A-257-B
-----------------------------------------------------------------------------
        Decay to Time: 12/19/2018 08:19       Live Time: 1800   sec
     Acquisition Time: 12/19/2018 08:20:04    Real Time: 1802   sec
        Analysis Time: 12/19/2018 08:50       Dead Time: 0.08   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 14_Soil_TunaCan.Clb
  Efficiency Cal Desc: 14_TunaCan_90099_042312
  Efficiency Cal Date: 4/23/2012 11:29
      Energy Cal Date: 2/28/2012 10:48                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 14_2018-11-22_1634.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       4.203E+00           96.5     4.056E+00    4.062E+00    1.367E+01
NA-22     -2.406E-02         1967.2     4.734E-01    4.734E-01    1.749E+00
K-40       1.044E+02            8.7     9.097E+00    1.055E+01    8.253E+00
Sc-46      4.747E-01          115.7     5.493E-01    5.499E-01    1.878E+00
CR-51      1.379E+00          332.3     4.583E+00    4.583E+00    1.563E+01
MN-54      4.254E-01          149.6     6.363E-01    6.366E-01    1.498E+00
FE-59     -2.220E+00           86.1     1.910E+00    1.914E+00    4.214E+00
Co-56      9.699E-01           58.2     5.646E-01    5.668E-01    1.181E+00
CO-57      2.307E-01          133.1     3.071E-01    3.073E-01    1.517E+00
CO-58     -3.508E-01          157.1     5.513E-01    5.516E-01    1.899E+00
CO-60      5.208E-02         1086.8     5.660E-01    5.660E-01    1.376E+00
ZN-65      0.000E+00         1.#INF     1.807E-01    1.807E-01    6.676E+00
NB-94      4.194E-01          134.2     5.628E-01    5.632E-01    1.369E+00
ZR-95     -3.335E-01          262.4     8.750E-01    8.751E-01    2.616E+00
NB-95      7.631E-01           80.0     6.108E-01    6.121E-01    2.041E+00
RU-103     3.980E-01          101.3     4.033E-01    4.039E-01    1.017E+00
RH-106     3.153E+00          406.2     1.281E+01    1.281E+01    4.314E+01
AG-108M    3.809E-01           94.5     3.597E-01    3.603E-01    1.206E+00
AG-110M    4.248E-01          145.8     6.193E-01    6.197E-01    2.782E+00
SN-113    -1.016E-01          968.2     9.841E-01    9.841E-01    3.353E+00
SB-124    -1.502E-01          111.1     1.669E-01    1.671E-01    4.781E+00
SB-125     4.378E+00           26.7     1.169E+00    1.190E+00    4.708E+00
I-131      1.505E-01          346.4     5.214E-01    5.214E-01    1.374E+00
Gd-153     5.683E-01          227.8     1.295E+00    1.295E+00    4.351E+00
Ga-68      1.789E+01           93.8     1.678E+01    1.681E+01    3.900E+01
Tc-99m     4.845E-02         1060.1     5.136E-01    5.137E-01    1.732E+00
BA-133    -5.766E-01          253.1     1.459E+00    1.460E+00    4.894E+00
CS-134     7.378E-01           85.0     6.273E-01    6.284E-01    1.865E+00
CS-137    -5.250E-01          155.2     8.149E-01    8.154E-01    2.767E+00
CE-139    -3.142E-01          165.7     5.206E-01    5.214E-01    1.746E+00
Ba-140    -7.732E-01          384.5     2.973E+00    2.973E+00    5.151E+00
La-140    -2.021E-01          542.9     1.097E+00    1.097E+00    2.009E+00
CE-141     6.393E-01          109.9     7.025E-01    7.033E-01    2.348E+00
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CE-144    -1.040E+00          438.3     4.557E+00    4.557E+00    1.529E+01
PM-144    -1.332E-01          131.1     1.746E-01    1.748E-01    1.740E+00
EU-152     6.268E+00           30.3     1.899E+00    1.927E+00    4.405E+00
EU-154     1.293E+00           78.5     1.014E+00    1.017E+00    3.119E+00
EU-155     3.551E+00           35.7     1.269E+00    1.284E+00    3.435E+00
HF-181     5.552E-01          102.6     5.694E-01    5.701E-01    1.920E+00
Ta-182     2.357E+00           36.1     8.502E-01    8.584E-01    9.802E+00
Hg-203    -8.947E-02          587.4     5.256E-01    5.256E-01    1.796E+00
TL-208     1.145E+01            7.8     8.929E-01    1.072E+00    1.276E+00
PM-146     3.470E-02           73.5     2.552E-02    2.558E-02    2.036E+00
Y-88       1.250E-01          195.1     2.437E-01    2.439E-01    7.259E-01
Cd-113m    6.087E+03           88.8     5.408E+03    5.422E+03    1.810E+04
Cd-109     1.030E+01          168.6     1.737E+01    1.738E+01    5.785E+01
Cf-251     6.787E-01          340.9     2.314E+00    2.315E+00    6.265E+00
Cf-249     3.270E-01          102.2     3.343E-01    3.347E-01    3.169E+00
Sn-126    -5.256E+00          115.3     6.061E+00    6.067E+00    2.019E+01
PB-210     3.572E+01           31.6     1.129E+01    1.148E+01    3.155E+01
PB-212     2.826E+01            4.8     1.354E+00    2.275E+00    2.661E+00
PB-214     3.007E+01            5.8     1.730E+00    2.331E+00    2.818E+00
BI-207     2.233E-01          268.9     6.004E-01    6.006E-01    1.476E+00
BI-212     3.508E+01           19.7     6.896E+00    7.132E+00    1.854E+01
U-235      2.450E+00          128.6     3.151E+00    3.154E+00    1.366E+01
BI-214     2.653E+01            6.4     1.703E+00    2.191E+00    2.803E+00
BI-210M   -9.340E-01           98.0     9.152E-01    9.168E-01    3.057E+00
AC-228     2.486E+01           10.0     2.486E+00    2.791E+00    3.356E+00
TH-227    -7.032E+00           99.2     6.975E+00    6.988E+00    1.866E+01
TH-229    -4.508E+00          154.8     6.980E+00    6.989E+00    2.457E+01
TH-234    -5.294E+00          144.2     7.633E+00    7.638E+00    3.970E+01
PA-231     1.217E+01          184.1     2.240E+01    2.241E+01    9.842E+01
PA-233     8.317E-01          234.8     1.953E+00    1.953E+00    8.138E+00
PA-234    -2.054E+00          131.6     2.703E+00    2.705E+00    9.011E+00
PA-234M   -1.813E+01          498.5     9.036E+01    9.037E+01    3.254E+02
AM-241     6.058E-01          261.0     1.581E+00    1.582E+00    4.488E+00
Np-237     0.000E+00         1.#INF     5.284E+00    5.284E+00    1.759E+01
Ir-192    -8.255E-02           84.6     6.985E-02    7.002E-02    1.791E+00
Cs-136    -7.301E-01           93.8     6.848E-01    6.861E-01    2.303E+00
Np-239     2.407E-01          703.6     1.694E+00    1.694E+00    5.719E+00
Nd-147    -5.199E+00           94.7     4.925E+00    4.934E+00    1.211E+01
TL-210     5.108E-01           94.6     4.834E-01    4.843E-01    1.811E+00
Kr-85      9.563E+01          129.5     1.238E+02    1.239E+02    4.194E+02
-----------------------------------------------------------------------------
Total      6.559E+03

      Analyst: kody Saulters
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:50:20 AMPage  1
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184277.An1            
                                                                                 
 Sample description                                             
      403043_Gamma_160-31847-A-257-B                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det14\14_Gamma_20184277.An1

 Acquisition information
        Start time:                 12/19/2018 8:20:04 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.08 %
        Detector ID:                   14

 Detector system                                                
      Ge14 SN/11080670                                                
                                                                      

 Calibration
        Filename:                   14_Soil_TunaCan.Clb
      14_TunaCan_90099_042312                                         
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:48:23 AM
             Zero offset:           0.130 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.050E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/23/2012 11:29:47 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.02 %
             Log(Eff):              2.101260E-01 + (-5.951973E-01*Log(E) ) + 
                                    ( -1.605331E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.28 %
             Log(Eff):             -2.391492E+01 + ( 8.828985E+00*Log(E) ) + 
                                    ( -9.371496E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.14keV )
        Stop channel:            8000 (  1999.51keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:50:20 AMPage  2
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184277.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/19/2018 8:19:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       14_2018-11-22_1634.PBC
                                                 11/22/2018 4:34:15 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   34 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1829

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.63       59.  31.61   0.67  2.178E-02    46.54   4.250  3.572E+01 PB210 
    50.14       13. 201.25   0.75  2.439E-02    50.14   8.000    PBC<MDA TH227 
    59.54       12. 261.01   0.76  3.065E-02    59.54  35.900    PBC<MDA AM241 
    63.31       71.  37.54   0.55  3.282E-02    63.29   3.810    PBC<MDA TH234 
    74.84      282.  10.35   0.78  3.814E-02
    77.20      467.   6.71   0.78  3.899E-02
    80.99       28. 112.76   0.78  4.020E-02    80.99  34.060    PBC<MDA BA133 
    87.22      167.  13.94   0.79  4.178E-02    86.54  30.700  7.274E+00 EU155 
                                                86.94   9.040  2.465E+01 Sn126 
                                                87.57  37.500  5.923E+00 Sn126 
                                                88.04   3.790  5.846E+01 Cd109 
    89.93      102.  19.85   0.79  4.233E-02
    91.10       27. 187.77   0.79  4.255E-02    91.10  28.300    PBC<MDA Nd147 
    92.59      -23. 144.17   0.80  4.279E-02    92.59   5.584    PBC<MDA TH234 
    93.28      120.  20.86   0.80  4.291E-02    93.35   5.561  2.804E+01 AC228 
    97.50       13. 227.82   0.80  4.345E-02    97.50  30.000    PBC<MDA Gd153 
    99.50       23. 120.57   0.80  4.365E-02    99.50  15.000    PBC<MDA Np239 
   105.41       60.  35.73   1.62  4.403E-02   105.31  21.200  3.551E+00 EU155 
                                               106.13  22.700  3.315E+00 Np239 
   136.47       27. 133.12   0.84  4.243E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  3.362E+00 CO57  
   142.60       17. 194.33   0.85  4.148E-02   143.79  10.960    PBC<MDA U235  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:50:20 AMPage  3
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184277.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   145.44       23. 109.88   0.85  4.125E-02   145.44  48.200    PBC<MDA CE141 
   163.82       11. 168.51   0.72  3.841E-02   163.38   5.080    PBC<MDA U235  
   176.39        8. 340.94   0.88  3.692E-02   176.60  17.000    PBC<MDA Cf251 
   185.67      160.  13.50   1.49  3.553E-02   185.72  54.000  4.648E+00 U235  
   235.97       21. 228.45   0.94  2.957E-02   235.97  12.300    PBC<MDA TH227 
   238.23      681.   5.19   1.12  2.935E-02   238.63  43.300  2.947E+01 PB212 
   241.58       22. 216.48   0.95  2.900E-02   242.00   7.430    PBC<MDA PB214 
   244.69       23. 206.68   0.95  2.875E-02   244.69   7.580    PBC<MDA EU152 
   263.70       18.  88.84   0.97  2.714E-02   263.70   0.006    PBC<MDA Cd113m
   276.75       18.  96.41   0.98  2.610E-02   277.28   6.310    PBC<MDA TL208 
   294.74      251.   9.55   0.84  2.489E-02   295.09  19.300  2.841E+01 PB214 
   296.00       16. 230.27   1.00  2.481E-02   296.00  79.000    PBC<MDA TL210 
   299.72       54.  27.43   1.01  2.455E-02   300.03   3.280  3.741E+01 PB212 
                                               300.07   2.460  4.989E+01 PA231 
                                               300.18   6.200    PBC<MDA PA233 
   300.07       16. 232.13   1.01  2.455E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.438E+01 PA231 
                                               300.18   6.200  5.709E+00 PA233 
   300.18       16. 234.81   1.01  2.454E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.439E+01 PA231 
                                               300.18   6.200  5.710E+00 PA233 
   302.65       13. 285.72   1.01  2.438E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  1.615E+00 BA133 
   320.08        6. 332.26   1.03  2.334E-02   320.08   9.940    PBC<MDA CR51  
   327.28       72.  25.79   0.62  2.294E-02
   333.44       17. 102.24   1.04  2.261E-02   333.44  15.510    PBC<MDA Cf249 
   337.85      152.  11.91   1.09  2.238E-02   338.32  12.010  3.139E+01 AC228 
   351.53      445.   5.93   1.24  2.169E-02   351.93  37.600  2.975E+01 PB214 
   364.48        5. 346.41   1.07  2.109E-02   364.48  81.700    PBC<MDA I131  
   433.31       15.  94.45   1.13  1.838E-02   433.94  90.480    PBC<MDA AG108M
   463.37       51.  27.46   1.16  1.745E-02   463.37  10.470  1.561E+01 SB125 
   468.06       11. 135.46   1.17  1.731E-02   468.06  51.750    PBC<MDA Ir192 
   477.60       14.  96.52   1.18  1.704E-02   477.60  10.520    PBC<MDA BE7   
   482.00       14. 102.56   1.18  1.691E-02   482.00  80.500    PBC<MDA HF181 
   497.05       11. 101.35   1.19  1.650E-02   497.05  90.900    PBC<MDA RU103 
   511.86       58.  35.02   2.46  1.612E-02   511.86  20.000  9.952E+00 RH106 
   513.98       12. 129.47   1.21  1.607E-02   513.98   0.430    PBC<MDA Kr85  
   569.32        5. 201.00   1.26  1.481E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  2.287E+00 PA234 
                                               569.70  97.740  1.920E-01 BI207 
   582.84      253.   7.80   1.40  1.454E-02   583.02  84.500  1.145E+01 TL208 
   609.07      330.   6.42   1.39  1.403E-02   609.31  46.090  2.838E+01 BI214 
                                               610.30   5.750  2.278E+02 RU103 
   618.06       13. 211.54   1.30  1.387E-02   618.06  99.100    PBC<MDA PM144 
   621.92        8. 406.20   1.31  1.380E-02   621.92   9.930    PBC<MDA RH106 
   635.89       24.  33.81   1.32  1.356E-02   635.89  11.310    PBC<MDA SB125 
   702.63        9. 134.21   1.38  1.251E-02   702.63  97.900    PBC<MDA NB94  
   722.79       13. 118.73   1.40  1.223E-02   722.79  10.810    PBC<MDA SB124 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:50:20 AMPage  4
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184277.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               722.94  90.840  6.424E-01 AG108M
                                               723.36  20.220  2.887E+00 EU154 
   723.02        5. 293.17   1.40  1.223E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  2.690E-01 AG108M
                                               723.36  20.220  1.209E+00 EU154 
   727.25       58.  19.66   1.40  1.217E-02   727.17   7.550  3.508E+01 BI212 
   746.87       11.  93.28   1.42  1.191E-02   747.16  34.000    PBC<MDA PM146 
   765.79       16.  80.04   1.43  1.167E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  2.592E+02 PA234M
   785.70       12.  99.34   1.45  1.144E-02   785.42   1.280    PBC<MDA BI212 
   795.87       11.  85.02   1.46  1.131E-02   795.87  85.530    PBC<MDA CS134 
   799.60       11.  94.63   1.46  1.127E-02   799.60  98.960    PBC<MDA TL210 
   834.85        8. 149.56   1.49  1.088E-02   834.85  99.980    PBC<MDA MN54  
   846.77        8. 115.73   1.50  1.076E-02   846.77  99.935    PBC<MDA Co56  
   860.51       44.  19.88   1.02  1.062E-02   860.56  12.420  1.863E+01 TL208 
   873.23        9.  78.48   1.52  1.049E-02   873.23  12.270    PBC<MDA EU154 
   889.28        9. 115.73   1.54  1.034E-02   889.28  99.984    PBC<MDA Sc46  
   898.04        5. 195.07   1.54  1.026E-02   898.04  93.700    PBC<MDA Y88   
   911.07      132.  10.00   1.34  1.014E-02   911.07  29.000  2.486E+01 AC228 
   946.02        2. 403.11   1.58  9.832E-03   946.02  13.400    PBC<MDA PA234 
   964.11       54.  30.30   1.60  9.682E-03   964.11  14.605  2.109E+01 EU152 
   968.82      105.  12.19   1.68  9.642E-03   968.97  17.460  3.451E+01 AC228 
  1004.77        7.  92.59   1.63  9.360E-03  1004.77  18.010    PBC<MDA EU154 
  1037.84        6.  95.05   1.65  9.116E-03  1037.84  14.130    PBC<MDA Co56  
  1063.66        3. 268.87   1.67  8.934E-03  1063.66  74.500    PBC<MDA BI207 
  1077.40        8.  93.82   1.69  8.841E-03  1077.40   3.300    PBC<MDA Ga68  
  1120.15       77.  13.19   2.30  8.562E-03  1120.29  15.100  3.288E+01 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  1.424E+01 Ta182 
  1189.05       18.  36.08   1.77  8.153E-03  1189.05  16.200  7.571E+00 Ta182 
  1221.41        9.  90.68   1.79  7.975E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.28       14.  89.85   1.80  7.886E-03  1238.28  66.070    PBC<MDA Co56  
  1291.60        6. 101.72   1.84  7.616E-03  1291.60  43.200    PBC<MDA FE59  
  1384.30        5. 145.77   1.91  7.192E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00        7. 135.27   1.92  7.092E-03  1408.00  21.005    PBC<MDA EU152 
  1460.93      138.   8.71   1.70  6.879E-03  1460.83  10.670  1.044E+02 K40   
  1764.42       68.  12.79   2.44  5.878E-03  1764.49  15.400  4.145E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   252.64    63.31       232.        71. 2.174E+03   37.54   0.554  -      sM
   298.75    74.85       285.       282. 7.401E+03   10.35   0.777  -       D
   308.19    77.21       258.       467. 1.199E+04    6.71   0.780  -       D
   347.84    87.19       226.       146. 3.488E+03   16.78   0.790  -      sD

                                 (Page 6 of 22)

Page 571 of 860



      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:50:20 AMPage  5
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184277.An1            
                                                                                 
   Channel   Energy Background  Net area  Eff*Area   Uncert   FWHM  Suspected   
   358.67    89.89       158.       107. 2.530E+03   19.19   0.793  -       D
  1308.27   327.28        66.        72. 3.160E+03   25.79   0.619  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.96    46.63       114.        59.     0.033    31.61   0.672 
 TH-227    199.98    50.14       237.        13.     0.007   201.25   0.751s
 AM-241    237.55    59.54       342.        12.     0.007   261.01   0.761s
 Sn-126    256.52    64.28       607.       -31.    -0.017   115.30   0.766 
 BA-133    323.33    80.99       352.        28.     0.016   112.76   0.784s
 Np-237    345.33    86.49      1330.         0.     0.000   176.30   0.789A
 EU-155    345.54    86.54      1301.        45.     0.025    54.89   0.790D
 Sn-126    347.13    86.94      1278.         0.     0.000  1000.00   0.790D
 Sn-126    349.65    87.57      1278.         0.     0.000  1000.00   0.791 
 Cd-109    351.53    88.04      1222.        29.     0.016   168.64   0.791s
 Nd-147    363.77    91.10      1251.        27.     0.015   187.77   0.794s
 TH-234    369.72    92.59      1301.       -23.    -0.013   144.17   0.796s
 AC-228    372.76    93.35       256.       120.     0.067    20.86   0.797D
 Gd-153    389.36    97.50       455.        13.     0.007   227.82   0.801 
 Np-239    397.36    99.50       373.        23.     0.013   120.57   0.803s
 Gd-153    412.15   103.20       564.       -26.    -0.015   128.44   0.807 
 Np-239    414.15   103.70       538.       -11.    -0.006   312.44   0.807 
 EU-155    420.97   105.41       139.        60.     0.033    35.73   1.623s
 Np-239    423.87   106.13       463.         4.     0.002   703.63   0.810s
 EU-152    486.45   121.78       429.       -28.    -0.015   108.11   0.826s
 CO-57     487.58   122.06       457.       -11.    -0.006   281.60   0.826 
 PA-234    524.50   131.29       695.       -29.    -0.016   131.62   0.836s
 HF-181    531.42   133.02       724.       -29.    -0.016   134.01   0.838s
 CE-144    533.47   133.54       752.        -9.    -0.005   438.32   0.838s
 HF-181    544.52   136.30       761.         0.     0.000  1000.00   0.841s
 CO-57     545.21   136.47       653.        27.     0.015   133.12   0.841s
 U-235     574.45   143.79       548.        17.     0.010   194.33   0.849s
 CE-141    581.07   145.44       304.        23.     0.013   109.88   0.850 
 Ba-140    649.93   162.66       318.       -22.    -0.012   116.60   0.868s
 U-235     654.56   163.82       117.        11.     0.006   168.51   0.716s
 CE-139    662.70   165.85       412.       -18.    -0.010   165.67   0.871s
 Cf-251    705.68   176.60       213.         8.     0.004   340.94   0.882s
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:50:20 AMPage  6
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184277.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 U-235     741.93   185.67        98.       160.     0.089    13.50   1.487s
 TH-229    773.30   193.51       190.       -12.    -0.007   154.84   0.899s
 U-235     820.58   205.33       204.        -8.    -0.004   168.26   0.912s
 TH-229    842.65   210.85       313.       -31.    -0.017   103.50   0.917 
 Cf-251    907.23   227.00       197.       -25.    -0.014   102.15   0.933s
 TH-227    943.11   235.97      1193.        21.     0.012   228.45   0.942s
 PB-212    953.75   238.63       155.       646.     0.359     4.79   0.944D
 PB-214    967.21   242.00      1084.        22.     0.012   216.48   0.948s
 EU-152    977.99   244.69      1155.        23.     0.013   206.68   0.951s
 TH-227   1024.17   256.24       180.       -25.    -0.014    99.19   0.962s
 Cd-113m  1054.01   263.70       117.        18.     0.010    88.84   0.970s
 BI-210M  1062.53   265.83       235.       -23.    -0.013    97.99   0.972s
 TL-208   1108.33   277.28       145.        18.     0.010    96.41   0.983s
 Hg-203   1115.99   279.20       198.        -3.    -0.002   587.39   0.985s
 I-131    1136.39   284.30       110.        -6.    -0.003   329.56   0.990s
 PB-214   1178.26   294.77        90.       265.     0.147     9.77   0.849 
 TL-210   1183.18   296.00       635.        16.     0.009   230.27   1.002s
 PB-212   1198.05   299.72        48.        54.     0.030    27.43   1.014s
 PA-231   1199.46   300.07       651.        16.     0.009   232.13   1.006s
 PA-233   1199.90   300.18       666.        16.     0.009   234.81   1.006s
 PA-231   1209.78   302.65       682.        13.     0.007   285.72   1.008s
 BA-133   1210.59   302.85       695.         0.     0.000  1000.00   1.009s
 Ba-140   1218.57   304.85       695.         0.     0.000  1000.00   1.011 
 BI-210M  1218.76   304.90       695.         0.     0.000  1000.00   1.011 
 Ir-192   1232.94   308.44       695.         0.     0.000  1000.00   1.014s
 Ir-192   1265.13   316.49       185.       -19.    -0.011   101.43   1.022s
 CR-51    1279.51   320.08       180.         6.     0.003   332.26   1.026s
 La-140   1314.21   328.76       198.       -19.    -0.010   109.18   1.034s
 Cf-249   1332.92   333.44        77.        17.     0.009   102.24   1.039s
 AC-228   1350.57   337.85        48.       152.     0.084    11.95   1.090 
 Cs-136   1361.44   340.57       390.       -19.    -0.010   149.79   1.045s
 EU-152   1376.30   344.29       372.       -19.    -0.011   145.71   1.049s
 HF-181   1382.47   345.83       353.       -19.    -0.011   141.85   1.050 
 PB-214   1405.29   351.53        69.       436.     0.242     6.09   1.239 
 BA-133   1423.15   356.00       606.       -14.    -0.008   253.06   1.060s
 I-131    1457.08   364.48        73.         5.     0.003   346.41   1.069s
 BA-133   1534.50   383.84       225.       -19.    -0.011   137.75   1.087s
 Cf-249   1550.94   387.95       245.        -5.    -0.003   439.38   1.091s
 SN-113   1565.90   391.69       254.        -2.    -0.001   968.16   1.095 
 SB-125   1710.63   427.88        89.       -13.    -0.007    67.25   1.129s
 AG-108M  1734.87   433.94        51.        15.     0.008    94.45   1.135s
 PM-146   1814.64   453.88        72.       -15.    -0.008   113.72   1.154s
 SB-125   1852.59   463.37        74.        51.     0.029    27.46   1.163 
 Ir-192   1871.36   468.06       100.        11.     0.006   135.46   1.167s
 BE-7     1909.50   477.60        79.        14.     0.008    96.52   1.176s
 HF-181   1927.10   482.00        91.        14.     0.008   102.56   1.180s
 La-140   1947.19   487.02        60.        -3.    -0.002   278.46   1.185s
 RU-103   1987.33   497.05        28.        11.     0.006   101.35   1.194s
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:50:20 AMPage  7
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184277.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RH-106   2046.57   511.86        55.        58.     0.032    35.02   2.458s
 Kr-85    2055.03   513.98       113.        12.     0.007   129.47   1.210 
 Nd-147   2123.11   531.00        80.       -19.    -0.011    94.73   1.225s
 Ba-140   2148.15   537.26        48.        -5.    -0.003   384.48   1.231s
 CS-134   2276.40   569.32        48.         5.     0.003   201.00   1.260s
 PA-234   2276.99   569.47        59.        -4.    -0.002   265.63   1.261s
 TL-208   2330.48   582.84        30.       253.     0.141     7.80   1.402s
 SB-125   2401.12   600.50       649.       -19.    -0.011    22.25   1.289s
 SB-124   2410.04   602.73       630.       -19.    -0.011   187.87   1.291s
 CS-134   2417.96   604.71       590.       -19.    -0.010   186.84   1.292s
 BI-214   2436.36   609.31        41.       309.     0.172     6.42   1.296D
 RU-103   2440.31   610.30       571.       -19.    -0.010   183.24   1.297s
 AG-108M  2456.25   614.28       550.       -19.    -0.010   179.37   1.301 
 PM-144   2471.37   618.06       378.        13.     0.007   211.54   1.304s
 RH-106   2486.79   621.92       495.         8.     0.004   406.20   1.308 
 SB-125   2542.69   635.89        22.        24.     0.014    33.81   1.320 
 I-131    2547.03   636.97        64.       -13.    -0.007    91.61   1.321s
 AG-110M  2630.18   657.76        84.       -17.    -0.010    78.14   1.339s
 CS-137   2645.77   661.66       129.       -11.    -0.006   155.23   1.343 
 PM-144   2785.32   696.54        61.       -18.    -0.010   155.05   1.374s
 NB-94    2809.67   702.63        35.         9.     0.005   134.21   1.379s
 SB-124   2890.31   722.79       110.        13.     0.007   118.73   1.396 
 AG-108M  2890.91   722.94       122.         5.     0.003   293.17   1.397s
 BI-212   2907.84   727.17        36.        58.     0.032    19.66   1.400D
 PM-146   2942.05   735.72        43.       -10.    -0.006   133.71   1.408 
 PM-146   2987.81   747.16        22.        11.     0.006    93.28   1.417s
 ZR-95    3026.09   756.73        35.        -4.    -0.002   262.38   1.426s
 AG-110M  3054.96   763.94        58.       -14.    -0.007    84.62   1.432s
 NB-95    3062.34   765.79        74.        16.     0.009    80.04   1.433s
 PA-234M  3064.83   766.41        80.        -8.    -0.005   153.17   1.434s
 EU-152   3114.87   778.92        39.        -5.    -0.003   258.84   1.444s
 BI-212   3140.88   785.42        31.        12.     0.007    99.34   1.450 
 CS-134   3182.68   795.87        41.        11.     0.006    85.02   1.459s
 TL-210   3197.61   799.60        52.        11.     0.006    94.63   1.462s
 CO-58    3242.31   810.77        57.        -7.    -0.004   157.14   1.471s
 La-140   3262.30   815.77        64.         0.     0.000  1000.00   1.475s
 Cs-136   3273.22   818.50        86.       -15.    -0.008    93.80   1.478s
 MN-54    3338.63   834.85        33.         8.     0.005   149.56   1.492s
 Co-56    3386.32   846.77        19.         8.     0.005   115.73   1.501s
 TL-208   3441.28   860.51         6.        44.     0.025    19.88   1.017s
 NB-94    3483.65   871.10        28.        -3.    -0.002   232.38   1.522s
 EU-154   3492.19   873.23        21.         9.     0.005    78.48   1.523s
 PA-234   3521.39   880.53        51.        -6.    -0.003   177.74   1.529s
 PA-234   3532.24   883.24        57.         0.     0.000  1000.00   1.531s
 AG-110M  3538.01   884.68        57.         0.     0.000  1000.00   1.533s
 Sc-46    3556.40   889.28        48.         9.     0.005   115.73   1.536s
 Y-88     3591.45   898.04        24.         5.     0.003   195.07   1.543s
 AC-228   3643.59   911.07        10.       132.     0.073    10.00   1.345 
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:50:20 AMPage  8
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184277.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M  3749.30   937.49        51.       -18.    -0.010    86.87   1.576s
 PA-234   3783.42   946.02        14.         2.     0.001   403.11   1.582s
 EU-152   3855.80   964.11       105.        54.     0.030    30.30   1.597 
 AC-228   3874.64   968.82        10.       105.     0.058    12.19   1.685 
 EU-154   3984.71   996.33        71.       -15.    -0.008    84.01   1.622s
 PA-234M  4003.39  1001.00        86.        -3.    -0.001   498.55   1.626s
 EU-154   4018.51  1004.77        17.         7.     0.004    92.59   1.629s
 Co-56    4150.81  1037.84         5.         6.     0.003    95.05   1.655s
 Cs-136   4191.74  1048.07        30.        -2.    -0.001   393.70   1.663s
 RH-106   4200.91  1050.36        41.        -4.    -0.002   231.84   1.665s
 BI-207   4254.12  1063.66        10.         3.     0.001   268.87   1.675s
 Ga-68    4309.10  1077.40        10.         8.     0.004    93.82   1.685s
 FE-59    4396.54  1099.25        55.       -20.    -0.011    86.06   1.702s
 EU-152   4447.85  1112.07       122.        -9.    -0.005   183.17   1.712s
 ZN-65    4461.74  1115.55       113.         0.     0.000  1000.00   1.714s
 BI-214   4480.16  1120.15         6.        77.     0.043    13.19   2.300s
 Sc-46    4481.77  1120.55       113.         0.     0.000  1000.00   1.718s
 Ta-182   4484.77  1121.30       115.         0.     0.000  1000.00   1.719 
 CO-60    4692.60  1173.24        35.       -15.    -0.008    66.55   1.757s
 Ta-182   4755.88  1189.05         5.        18.     0.010    36.08   1.769 
 Ta-182   4885.38  1221.41        11.         9.     0.005    90.68   1.792 
 Co-56    4952.89  1238.28        27.        14.     0.008    89.85   1.805s
 EU-154   5098.00  1274.54        22.         0.     0.000  1000.00   1.831s
 FE-59    5166.25  1291.60         5.         6.     0.003   101.72   1.843s
 TL-210   5251.92  1313.00        27.       -12.    -0.006   104.78   1.858s
 AG-110M  5537.26  1384.30        11.         5.     0.003   145.77   1.907s
 EU-152   5632.13  1408.00        16.         7.     0.004   135.27   1.923s
 K-40     5843.98  1460.93         3.       138.     0.077     8.71   1.701 
 La-140   6385.44  1596.21        17.        -2.    -0.001   542.93   2.044s
 SB-124   6764.81  1690.98        11.        -2.    -0.001   344.64   2.102s
 BI-214   7058.80  1764.42         3.        68.     0.038    12.79   2.435 
 Co-56    7086.53  1771.35       102.       -13.    -0.007   113.48   2.149s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   4.2025E+00                                      5.31E+01             
                           477.60 4.203E+00 &(  1.367E+01 9.65E+01 1.05E+01 G  
 
NA-22    C  -2.4064E-02                                      9.50E+02             
                          1274.53-2.406E-02 %(  1.749E+00 1.97E+03 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:50:20 AMPage  9
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184277.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
K-40     N   1.0439E+02                                      4.66E+11             
                          1460.83 1.044E+02  (P 8.253E+00 8.71E+00 1.07E+01 G  
 
Sc-46    F   4.7468E-01                                      8.38E+01             
                           889.28 4.747E-01 ?(  1.878E+00 1.16E+02 1.00E+02 G  
                          1120.55 0.000E+00 -   3.391E+00 1.00E+03 1.00E+02 G  
 
CR-51    F   1.3792E+00                                      2.77E+01             
                           320.08 1.379E+00 &(P 1.563E+01 3.32E+02 9.94E+00 G  
 
MN-54    C   4.2543E-01                                      3.12E+02             
                           834.85 4.254E-01 ?(  1.498E+00 1.50E+02 1.00E+02 G  
 
FE-59    F  -2.2198E+00                                      4.45E+01             
                          1099.25-2.220E+00 ?(  4.214E+00 8.61E+01 5.65E+01 G  
                          1291.60 9.568E-01 +   2.275E+00 1.02E+02 4.32E+01 G  
 
Co-56    C   9.6986E-01                                      7.73E+01             
                           846.77 4.293E-01 &(P 1.181E+00 1.16E+02 9.99E+01 G  
                          1238.28 1.464E+00  (P 2.870E+00 8.98E+01 6.61E+01 G  
                          1037.84 2.482E+00 ?(  5.663E+00 9.50E+01 1.41E+01 G  
                          1771.35-7.932E+00 +   3.042E+01 1.13E+02 1.55E+01  A 
 
CO-57    C   2.3066E-01                                      2.72E+02             
                           122.06-1.601E-01 &(  1.517E+00 2.82E+02 8.56E+01 G  
                           136.47 3.362E+00 ?(  1.493E+01 1.33E+02 1.07E+01 G  
 
CO-58    C  -3.5081E-01                                      7.09E+01             
                           810.78-3.508E-01 ?(  1.899E+00 1.57E+02 9.95E+01 G  
 
CO-60    F   5.2077E-02                                      1.93E+03             
                          1332.50 5.208E-02 %(P 1.376E+00 1.09E+03 1.00E+02 G  
                          1173.24-1.026E+00 & P 2.048E+00 6.65E+01 9.99E+01 G  
 
NB-94    I   4.1936E-01                                      7.41E+06             
                           702.63 4.194E-01 &(P 1.369E+00 1.34E+02 9.79E+01 G  
                           871.10-1.763E-01 -   1.455E+00 2.32E+02 9.99E+01 G  
 
ZR-95    I  -3.3347E-01                                      6.40E+01             
                           756.73-3.335E-01 ?(P 2.616E+00 2.62E+02 5.45E+01 G  
                           724.20 7.862E-07 %   5.691E+00 2.09E+08 4.42E+01 G  
 
NB-95    I   7.6312E-01                                      6.40E+01             
                           765.79 7.631E-01 &(  2.041E+00 8.00E+01 9.98E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:50:20 AMPage 10
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184277.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RU-103   I   3.9799E-01                                      3.93E+01             
                           497.05 3.980E-01 ?(P 1.017E+00 1.01E+02 9.09E+01 G  
                           610.30-1.282E+01 +   7.867E+01 1.83E+02 5.75E+00 GA 
 
RH-106   I   3.1529E+00                                      3.74E+02             
                           621.92 3.153E+00 ?(  4.314E+01 4.06E+02 9.93E+00 G  
                          1050.36-1.578E+01 +   1.284E+02 2.32E+02 1.56E+00 G  
                           511.86 9.952E+00 ? P 6.413E+00 3.50E+01 2.00E+01 GA 
 
AG-108M  C   3.8086E-01                                      1.53E+05             
                           433.94 4.932E-01 &(  1.206E+00 9.45E+01 9.05E+01 G  
                           722.94 2.690E-01 ?(  2.706E+00 2.93E+02 9.08E+01 G  
                           614.28-8.272E-01 &   4.968E+00 1.79E+02 8.98E+01 G  
 
AG-110M  F   4.2484E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  2.782E+00 1.00E+03 7.27E+01 G  
                           657.76-7.753E-01 &   2.021E+00 7.81E+01 9.46E+01 G  
                           937.49-2.966E+00 +   5.892E+00 8.69E+01 3.44E+01 G  
                          1384.30 1.696E+00 ?(  5.702E+00 1.46E+02 2.43E+01 G  
                           763.94-2.878E+00 +   8.177E+00 8.46E+01 2.23E+01 G  
 
SN-113   F  -1.0165E-01                                      1.15E+02             
                           391.69-1.016E-01 ?(  3.353E+00 9.68E+02 6.40E+01 G  
 
SB-124   F  -1.5017E-01                                      6.02E+01             
                           602.73-7.605E-01 ?(  4.781E+00 1.88E+02 9.83E+01 G  
                          1690.98-4.453E-01 +   3.511E+00 3.45E+02 4.78E+01 G  
                           722.79 5.398E+00 &(  2.166E+01 1.19E+02 1.08E+01 G  
 
SB-125   I   4.3777E+00                                      1.01E+03             
                           427.88-1.291E+00 ?(P 4.708E+00 6.73E+01 2.96E+01 G  
                           600.50-4.257E+00 + P 2.662E+01 2.23E+01 1.79E+01 G  
                           635.89 8.816E+00  (  8.841E+00 3.38E+01 1.13E+01 G  
                           463.37 1.561E+01  (  1.299E+01 2.75E+01 1.05E+01 G  
 
I-131    I   1.5051E-01                                      8.02E+00             
                           364.48 1.505E-01 &(  1.374E+00 3.46E+02 8.17E+01 G  
                           284.30-2.121E+00 +   1.823E+01 3.30E+02 6.14E+00 G  
                           636.97-7.436E+00 +   2.294E+01 9.16E+01 7.17E+00 G  
 
Gd-153   F   5.6832E-01                                      2.42E+02             
                            97.50 5.683E-01 &(  4.351E+00 2.28E+02 3.00E+01 G  
                           103.20-1.535E+00 +   6.578E+00 1.28E+02 2.18E+01 G  
 
Ga-68    C   1.7885E+01                                      4.71E-02             
                          1077.40 1.789E+01 ?(  3.900E+01 9.38E+01 3.30E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:50:20 AMPage 11
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184277.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Tc-99m   I   4.8454E-02                                      2.51E-01             
                           140.51 4.845E-02 %(  1.732E+00 1.06E+03 8.93E+01 G  
 
BA-133   F  -5.7664E-01                                      3.85E+03             
                           356.00-5.766E-01 ?(  4.894E+00 2.53E+02 6.20E+01 G  
                           302.85 0.000E+00 +   1.562E+01 1.00E+03 1.83E+01 G  
                           383.84-5.920E+00 + P 2.230E+01 1.38E+02 8.94E+00 GA 
                            80.99 1.152E+00 & P 3.658E+00 1.13E+02 3.41E+01 GA 
 
CS-134   I   7.3776E-01                                      7.54E+02             
                           795.87 6.512E-01 ?(  1.865E+00 8.50E+01 8.55E+01 G  
                           604.71-7.469E-01 &   4.672E+00 1.87E+02 9.76E+01 G  
                           569.32 1.219E+00 ?(  8.534E+00 2.01E+02 1.54E+01 G  
                           801.95-4.039E-01 %   2.429E+01 1.71E+03 8.69E+00 G  
                           563.24-6.867E-01 % P 1.567E+01 1.32E+03 8.35E+00 G  
 
CS-137   I  -5.2498E-01                                      1.10E+04             
                           661.66-5.250E-01 ?(  2.767E+00 1.55E+02 8.52E+01 G  
 
CE-139   F  -3.1424E-01                                      1.38E+02             
                           165.85-3.142E-01 ?(  1.746E+00 1.66E+02 7.99E+01 G  
 
Ba-140   I  -7.7316E-01                                      1.28E+01             
                           537.26-7.732E-01 ?(P 5.151E+00 3.84E+02 2.44E+01 G  
                           162.66-5.100E+00 +   1.989E+01 1.17E+02 6.22E+00 G  
                           304.85 0.000E+00 +   6.707E+01 1.00E+03 4.29E+00 G  
 
La-140   I  -2.0208E-01                                      1.28E+01             
                          1596.21-2.021E-01 ?(P 2.009E+00 5.43E+02 9.54E+01 G  
                           487.02-2.253E-01 + P 2.827E+00 2.78E+02 4.55E+01 G  
                           328.76-2.236E+00 &   8.185E+00 1.09E+02 2.03E+01 G  
                           815.77 0.000E+00 +   8.605E+00 1.00E+03 2.33E+01 G  
 
CE-141   I   6.3933E-01                                      3.25E+01             
                           145.44 6.393E-01 &(P 2.348E+00 1.10E+02 4.82E+01 G  
 
CE-144   I  -1.0396E+00                                      2.85E+02             
                           133.54-1.040E+00 ?(  1.529E+01 4.38E+02 1.11E+01 G  
 
PM-144   C  -1.3317E-01                                      3.63E+02             
                           696.54-7.966E-01 &(P 1.740E+00 1.55E+02 9.90E+01 G  
                           618.06 5.296E-01 ?(P 3.769E+00 2.12E+02 9.91E+01 G  
 
EU-152   F   6.2680E+00                                      4.94E+03             
                           121.78-1.222E+00 *(  4.405E+00 1.08E+02 2.86E+01 G  
                           344.29-1.801E+00 +   8.799E+00 1.46E+02 2.65E+01 G  
                          1112.07-4.097E+00 +   2.558E+01 1.83E+02 1.36E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:50:20 AMPage 12
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184277.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           778.92-1.864E+00 +   1.186E+01 2.59E+02 1.29E+01 G  
                           964.11 2.109E+01  (  1.986E+01 3.03E+01 1.46E+01 G  
                           244.69 5.958E+00 ?(  4.106E+01 2.07E+02 7.58E+00 G  
                          1408.00 2.611E+00 ?   7.962E+00 1.35E+02 2.10E+01 GA 
 
EU-154   I   1.2926E+00                                      3.14E+03             
                           123.10 5.193E-02 %(  3.119E+00 1.78E+03 4.08E+01 G  
                          1274.54 0.000E+00 -   5.003E+00 1.00E+03 3.52E+01 G  
                           723.36-1.715E-06 %   1.241E+01 2.09E+08 2.02E+01 G  
                           873.23 3.958E+00 ?(  1.046E+01 7.85E+01 1.23E+01 G  
                          1004.77 2.287E+00 ?(  7.256E+00 9.26E+01 1.80E+01 G  
                           996.33-8.301E+00 +   2.337E+01 8.40E+01 1.06E+01 G  
 
EU-155   I   3.5513E+00                                      1.81E+03             
                           105.31 3.551E+00 *(  3.435E+00 3.57E+01 2.12E+01 G  
                            86.54 1.975E+00 }   7.423E+00 5.49E+01 3.07E+01 G  
 
HF-181   F   5.5519E-01                                      4.24E+01             
                           482.00 5.552E-01 ?(  1.920E+00 1.03E+02 8.05E+01 G  
                           133.02-8.590E-01 +   3.837E+00 1.34E+02 4.33E+01 G  
                           345.83-3.183E+00 &   1.514E+01 1.42E+02 1.51E+01 G  
                           136.30 0.000E+00 -   2.937E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F   2.3568E+00                                      1.14E+02             
                          1121.30 0.000E+00  (  9.802E+00 1.00E+03 3.49E+01 G  
                          1221.41 2.275E+00  (  4.626E+00 9.07E+01 2.70E+01 G  
                          1189.05 7.571E+00  (  5.523E+00 3.61E+01 1.62E+01 G  
 
Hg-203   F  -8.9473E-02                                      4.66E+01             
                           279.20-8.947E-02  (  1.796E+00 5.87E+02 8.15E+01 G  
 
TL-208   N   1.1447E+01                                      6.98E+02             
                           583.02 1.145E+01 @(P 1.276E+00 7.80E+00 8.45E+01 G  
                           277.28 6.149E+00 & P 1.985E+01 9.64E+01 6.31E+00 G  
                           860.56 1.863E+01 + P 5.853E+00 1.99E+01 1.24E+01 G  
 
PM-146   C   3.4698E-02                                      2.02E+03             
                           453.88-7.228E-01 ?(  2.036E+00 1.14E+02 6.50E+01 G  
                           747.16 1.483E+00 ?(P 3.363E+00 9.33E+01 3.40E+01 G  
                           735.72-2.116E+00 +   6.837E+00 1.34E+02 2.25E+01 G  
 
Y-88     F   1.2495E-01                                      1.07E+02             
                          1836.06-5.194E-02 %(P 7.259E-01 1.65E+03 9.92E+01 G  
                           898.04 3.122E-01 ?(P 1.465E+00 1.95E+02 9.37E+01 G  
 
Cd-113m      6.0871E+03                                      5.33E+03             
                           263.70 6.087E+03 &(  1.810E+04 8.88E+01 6.00E-03   K
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:50:20 AMPage 13
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184277.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cd-109   F   1.0301E+01                                      4.53E+02             
                            88.04 1.030E+01 ?(  5.785E+01 1.69E+02 3.79E+00 G  
 
Cf-251   T   6.7868E-01                                      3.28E+05             
                           176.60 6.787E-01 ?(  6.265E+00 3.41E+02 1.70E+01 G  
                           227.00-7.212E+00 &   1.970E+01 1.02E+02 6.30E+00 GA 
 
Cf-249   T   3.2695E-01                                      1.28E+05             
                           387.95-2.121E-01  (  3.169E+00 4.39E+02 6.60E+01 G  
                           333.44 2.621E+00  (  6.908E+00 1.02E+02 1.55E+01 G  
 
Sn-126      -5.2564E+00                                      3.65E+07             
                            87.57 0.000E+00 +   5.991E+00 1.00E+03 3.75E+01 GA 
                            64.28-5.256E+00  (  2.019E+01 1.15E+02 9.70E+00 G  
                            86.94 0.000E+00 +   2.493E+01 1.00E+03 9.04E+00 GA 
 
PB-210   N   3.5723E+01                                      8.14E+03             
                            46.54 3.572E+01  (P 3.155E+01 3.16E+01 4.25E+00 G  
 
PB-212   N   2.8260E+01                                      6.98E+02             
                           238.63 2.826E+01  (P 2.661E+00 4.79E+00 4.33E+01 G  
                           300.03 3.741E+01 + P 2.409E+01 2.74E+01 3.28E+00 GA 
 
PB-214   N   3.0066E+01                                      5.84E+05             
                           351.93 2.975E+01  (P 2.818E+00 6.09E+00 3.76E+01 G  
                           295.09 3.069E+01  (P 5.427E+00 9.77E+00 1.93E+01 G  
                           242.00 5.573E+00 &   4.025E+01 2.16E+02 7.43E+00 GA 
 
BI-207   C   2.2332E-01                                      1.18E+04             
                          1063.66 2.233E-01 ?(P 1.476E+00 2.69E+02 7.45E+01 G  
                           569.70-6.399E-03 %   1.457E+00 6.42E+03 9.77E+01 G  
 
BI-212   N   3.5077E+01                                      6.98E+02             
                           727.17 3.508E+01  (P 1.854E+01 1.97E+01 7.55E+00 G  
                           785.42 4.519E+01 ? P 1.089E+02 9.93E+01 1.28E+00 GA 
 
U-235    N   2.4502E+00                                      2.57E+11             
                           143.79 2.098E+00 &(  1.366E+01 1.94E+02 1.10E+01 G  
                           205.33-2.721E+00 & P 2.335E+01 1.68E+02 5.01E+00 G  
                           163.38 3.211E+00 @(P 1.511E+01 1.69E+02 5.08E+00 G  
                           185.72 4.648E+00     1.411E+00 1.35E+01 5.40E+01 GA 
 
BI-214   N   2.6528E+01                                      5.84E+05             
                           609.31 2.653E+01  (P 2.803E+00 6.42E+00 4.61E+01 G  
                          1120.29 3.288E+01 + P 6.258E+00 1.32E+01 1.51E+01 G  
                          1764.49 4.145E+01 + P 6.985E+00 1.28E+01 1.54E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:50:20 AMPage 14
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184277.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-210M  T  -9.3396E-01                                      1.10E+09             
                           265.83-9.340E-01 ?(  3.057E+00 9.80E+01 5.00E+01 G  
                           304.90 0.000E+00 +   1.028E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   2.4861E+01                                      2.10E+03             
                           911.07 2.486E+01  (P 3.356E+00 1.00E+01 2.90E+01 G  
                           968.97 3.451E+01 + P 5.861E+00 1.22E+01 1.75E+01 G  
                           338.32 3.139E+01 + P 7.265E+00 1.20E+01 1.20E+01 G  
                            93.35 2.804E+01     1.797E+01 2.09E+01 5.56E+00 XA 
 
TH-227   N  -7.0321E+00                                      7.95E+03             
                           256.24-7.032E+00 ?(  1.866E+01 9.92E+01 7.00E+00 G  
                           235.97 3.281E+00 +   2.500E+01 2.28E+02 1.23E+01 G  
                            50.14 3.701E+00 +   2.120E+01 2.01E+02 8.00E+00 G  
 
TH-229   N  -4.5079E+00                                      2.68E+06             
                           193.51-4.508E+00 ?(P 2.457E+01 1.55E+02 4.40E+00 G  
                           210.85-1.781E+01 +   4.910E+01 1.03E+02 2.99E+00 G  
 
TH-234   N  -5.2941E+00                                      1.63E+12             
                            92.59-5.294E+00 *(P 3.970E+01 1.44E+02 5.58E+00 G  
                            63.29-3.667E-01 % P 4.562E+01 3.68E+03 3.81E+00 G  
 
PA-231   N   1.2168E+01                                      1.20E+07             
                           302.65 1.027E+01  (  9.842E+01 2.86E+02 2.88E+00 G  
                           300.07 1.438E+01 *(  1.119E+02 2.32E+02 2.46E+00 G  
 
PA-233   C   8.3165E-01                                      7.82E+08             
                           312.01-8.558E-03 &(P 8.138E+00 1.13E+04 3.60E+01 G  
                           300.18 5.710E+00 *(  4.492E+01 2.35E+02 6.20E+00 G  
 
PA-234   N  -2.0537E+00                                      1.63E+12             
                           131.29-2.054E+00 *(  9.011E+00 1.32E+02 1.80E+01 G  
                           946.02 8.433E-01 +   8.495E+00 4.03E+02 1.34E+01 G  
                           569.47-1.906E+00 +   1.764E+01 2.66E+02 8.20E+00 G  
                           883.24 0.000E+00 +   2.103E+01 1.00E+03 9.60E+00 G  
                           880.53-5.182E+00 +   3.192E+01 1.78E+02 6.00E+00 GA 
 
PA-234M  N  -1.8125E+01                                      1.63E+12             
                          1001.00-1.813E+01 ?(P 3.254E+02 4.99E+02 8.37E-01 G  
                           766.41-1.377E+02 &   7.212E+02 1.53E+02 2.94E-01 G  
 
AM-241   T   6.0585E-01                                      1.58E+05             
                            59.54 6.058E-01 ?(  4.488E+00 2.61E+02 3.59E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:50:20 AMPage 15
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184277.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ir-192   F  -8.2546E-02                                      7.40E+01             
                           316.49-5.274E-01 &(  1.791E+00 1.01E+02 8.70E+01 G  
                           468.06 6.656E-01 ?(  3.063E+00 1.35E+02 5.18E+01 G  
                           308.44 0.000E+00 +   9.145E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F  -7.3007E-01                                      1.30E+01             
                           818.50-7.301E-01 ?(  2.303E+00 9.38E+01 1.00E+02 G  
                          1048.07-1.536E-01 +   2.168E+00 3.94E+02 8.00E+01 G  
                           340.57-1.006E+00 &   5.050E+00 1.50E+02 4.69E+01 G  
 
Np-239   T   2.4075E-01                                      2.36E+00             
                           103.70-5.556E-01 &   5.834E+00 3.12E+02 2.40E+01 X  
                           106.13 2.407E-01 ?(  5.719E+00 7.04E+02 2.27E+01 G  
                            99.50 1.952E+00 ?   7.869E+00 1.21E+02 1.50E+01 X  
 
Nd-147      -5.1994E+00                                      1.11E+01             
                           531.00-5.199E+00 ?(  1.211E+01 9.47E+01 1.30E+01 G  
                            91.10 1.236E+00 +   7.731E+00 1.88E+02 2.83E+01 G  
 
TL-210   N   5.1080E-01                                      5.84E+05             
                           799.60 5.662E-01 ?(  1.811E+00 9.46E+01 9.90E+01 G  
                           296.00 4.414E-01 &(  3.406E+00 2.30E+02 7.90E+01 G  
                          1313.00-4.108E+00 +   9.427E+00 1.05E+02 2.10E+01 GA 
 
Kr-85    I   9.5627E+01                                      3.92E+03             
                           513.98 9.563E+01  (  4.194E+02 1.29E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray

                                 (Page 17 of 22)

Page 582 of 860



      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:50:20 AMPage 16
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184277.An1            
                                                                                 
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       237.        13.     0.007   201.25   3.701E+00   
 AM-241      59.54       342.        12.     0.007   261.01   6.058E-01   
 Sn-126      64.28       607.       -31.    -0.017   115.30  -5.256E+00   
 BA-133      80.99       352.        28.     0.016   112.76   1.152E+00  P
 Nd-147      91.10      1251.        27.     0.015   187.77   1.236E+00   
 TH-234      92.59      1301.       -23.    -0.013   144.17  -5.294E+00  P
 Gd-153      97.50       455.        13.     0.007   227.82   5.683E-01   
 Np-239      99.50       373.        23.     0.013   120.57   1.952E+00   
 Gd-153     103.20       564.       -26.    -0.015   128.44  -1.535E+00   
 Np-239     103.70       538.       -11.    -0.006   312.44  -5.556E-01   
 Np-239     106.13       463.         4.     0.002   703.63   2.407E-01   
 CO-57      122.06       457.       -11.    -0.006   281.60  -1.601E-01   
 PA-234     131.29       695.       -29.    -0.016   131.62  -2.054E+00   
 HF-181     133.02       724.       -29.    -0.016   134.01  -8.590E-01   
 CE-144     133.54       752.        -9.    -0.005   438.32  -1.040E+00   
 CO-57      136.47       653.        27.     0.015   133.12   3.362E+00   
 CE-141     145.44       304.        23.     0.013   109.88   6.393E-01  P
 Ba-140     162.66       318.       -22.    -0.012   116.60  -5.100E+00   
 CE-139     165.85       412.       -18.    -0.010   165.67  -3.142E-01   
 TH-229     193.51       190.       -12.    -0.007   154.84  -4.508E+00  P
 TH-229     210.85       313.       -31.    -0.017   103.50  -1.781E+01   
 TH-227     235.97      1193.        21.     0.012   228.45   3.281E+00   
 TH-227     256.24       180.       -25.    -0.014    99.19  -7.032E+00   
 Cd-113m    263.70       117.        18.     0.010    88.84   6.087E+03   
 BI-210M    265.83       235.       -23.    -0.013    97.99  -9.340E-01   
 Hg-203     279.20       198.        -3.    -0.002   587.39  -8.947E-02   
 I-131      284.30       110.        -6.    -0.003   329.56  -2.121E+00   
 TL-210     296.00       635.        16.     0.009   230.27   4.414E-01   
 PA-231     300.07       651.        16.     0.009   232.13   1.438E+01   
 PA-233     300.18       666.        16.     0.009   234.81   5.710E+00   
 PA-231     302.65       682.        13.     0.007   285.72   1.027E+01   
 Ir-192     316.49       185.       -19.    -0.011   101.43  -5.274E-01   
 CR-51      320.08       180.         6.     0.003   332.26   1.379E+00  P
 La-140     328.76       198.       -19.    -0.010   109.18  -2.236E+00   
 Cf-249     333.44        77.        17.     0.009   102.24   2.621E+00   
 Cs-136     340.57       390.       -19.    -0.010   149.79  -1.006E+00   
 HF-181     345.83       353.       -19.    -0.011   141.85  -3.183E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:50:20 AMPage 17
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184277.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BA-133     356.00       606.       -14.    -0.008   253.06  -5.766E-01   
 I-131      364.48        73.         5.     0.003   346.41   1.505E-01   
 BA-133     383.84       225.       -19.    -0.011   137.75  -5.920E+00  P
 Cf-249     387.95       245.        -5.    -0.003   439.38  -2.121E-01   
 SN-113     391.69       254.        -2.    -0.001   968.16  -1.016E-01   
 Ir-192     468.06       100.        11.     0.006   135.46   6.656E-01   
 BE-7       477.60        79.        14.     0.008    96.52   4.203E+00   
 HF-181     482.00        91.        14.     0.008   102.56   5.552E-01   
 La-140     487.02        60.        -3.    -0.002   278.46  -2.253E-01  P
 RU-103     497.05        28.        11.     0.006   101.35   3.980E-01  P
 RH-106     511.86        55.        58.     0.032    35.02   9.952E+00  P
 Nd-147     531.00        80.       -19.    -0.011    94.73  -5.199E+00   
 Ba-140     537.26        48.        -5.    -0.003   384.48  -7.732E-01  P
 CS-134     569.32        48.         5.     0.003   201.00   1.219E+00   
 PA-234     569.47        59.        -4.    -0.002   265.63  -1.906E+00   
 SB-124     602.73       630.       -19.    -0.011   187.87  -7.605E-01   
 CS-134     604.71       590.       -19.    -0.010   186.84  -7.469E-01   
 RU-103     610.30       571.       -19.    -0.010   183.24  -1.282E+01   
 PM-144     618.06       378.        13.     0.007   211.54   5.296E-01  P
 RH-106     621.92       495.         8.     0.004   406.20   3.153E+00   
 I-131      636.97        64.       -13.    -0.007    91.61  -7.436E+00   
 AG-110M    657.76        84.       -17.    -0.010    78.14  -7.753E-01   
 CS-137     661.66       129.       -11.    -0.006   155.23  -5.250E-01   
 PM-144     696.54        61.       -18.    -0.010   155.05  -7.966E-01  P
 NB-94      702.63        35.         9.     0.005   134.21   4.194E-01  P
 SB-124     722.79       110.        13.     0.007   118.73   5.398E+00   
 ZR-95      756.73        35.        -4.    -0.002   262.38  -3.335E-01  P
 AG-110M    763.94        58.       -14.    -0.007    84.62  -2.878E+00   
 NB-95      765.79        74.        16.     0.009    80.04   7.631E-01   
 PA-234M    766.41        80.        -8.    -0.005   153.17  -1.377E+02   
 CS-134     795.87        41.        11.     0.006    85.02   6.512E-01   
 TL-210     799.60        52.        11.     0.006    94.63   5.662E-01   
 CO-58      810.77        57.        -7.    -0.004   157.14  -3.508E-01   
 Cs-136     818.50        86.       -15.    -0.008    93.80  -7.301E-01   
 MN-54      834.85        33.         8.     0.005   149.56   4.254E-01   
 Co-56      846.77        19.         8.     0.005   115.73   4.293E-01  P
 NB-94      871.10        28.        -3.    -0.002   232.38  -1.763E-01   
 EU-154     873.23        21.         9.     0.005    78.48   3.958E+00   
 PA-234     880.53        51.        -6.    -0.003   177.74  -5.182E+00   
 Sc-46      889.28        48.         9.     0.005   115.73   4.747E-01   
 Y-88       898.04        24.         5.     0.003   195.07   3.122E-01  P
 AG-110M    937.49        51.       -18.    -0.010    86.87  -2.966E+00   
 PA-234     946.02        14.         2.     0.001   403.11   8.433E-01   
 EU-154     996.33        71.       -15.    -0.008    84.01  -8.301E+00   
 PA-234M   1001.00        86.        -3.    -0.001   498.55  -1.813E+01  P
 EU-154    1004.77        17.         7.     0.004    92.59   2.287E+00   
 Co-56     1037.84         5.         6.     0.003    95.05   2.482E+00   
 Cs-136    1048.07        30.        -2.    -0.001   393.70  -1.536E-01   
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:50:20 AMPage 18
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184277.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RH-106    1050.36        41.        -4.    -0.002   231.84  -1.578E+01   
 BI-207    1063.66        10.         3.     0.001   268.87   2.233E-01  P
 Ga-68     1077.40        10.         8.     0.004    93.82   1.789E+01   
 FE-59     1099.25        55.       -20.    -0.011    86.06  -2.220E+00   
 CO-60     1173.24        35.       -15.    -0.008    66.55  -1.026E+00  P
 Ta-182    1189.05         5.        18.     0.010    36.08   7.571E+00   
 Ta-182    1221.41        11.         9.     0.005    90.68   2.275E+00   
 Co-56     1238.28        27.        14.     0.008    89.85   1.464E+00  P
 FE-59     1291.60         5.         6.     0.003   101.72   9.568E-01   
 TL-210    1313.00        27.       -12.    -0.006   104.78  -4.108E+00   
 AG-110M   1384.30        11.         5.     0.003   145.77   1.696E+00   
 La-140    1596.21        17.        -2.    -0.001   542.93  -2.021E-01  P
 SB-124    1690.98        11.        -2.    -0.001   344.64  -4.453E-01   
 Co-56     1771.35       102.       -13.    -0.007   113.48  -7.932E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    4.2025E+00    4.2025E+00    9.652E+01%                1.37E+01
 NA-22  #A   -2.4064E-02   -2.4064E-02    1.967E+03%                1.75E+00
 K-40         1.0439E+02    1.0439E+02    8.715E+00%                8.25E+00
 Sc-46  #A    4.7467E-01    4.7468E-01    1.157E+02%                1.88E+00
 CR-51  #A    1.3792E+00    1.3792E+00    3.323E+02%                1.56E+01
 MN-54  #A    4.2543E-01    4.2543E-01    1.496E+02%                1.50E+00
 FE-59  #A   -2.2198E+00   -2.2198E+00    8.606E+01%                4.21E+00
 Co-56  #A    9.6985E-01    9.6986E-01    5.821E+01%                1.18E+00
 CO-57  #A    2.3066E-01    2.3066E-01    1.331E+02%                1.52E+00
 CO-58  #A   -3.5081E-01   -3.5081E-01    1.571E+02%                1.90E+00
 CO-60  #A    5.2077E-02    5.2077E-02    1.087E+03%                1.38E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                6.68E+00
 NB-94  #A    4.1936E-01    4.1936E-01    1.342E+02%                1.37E+00
 ZR-95  #A   -3.3347E-01   -3.3347E-01    2.624E+02%                2.62E+00
 NB-95  #A    7.6311E-01    7.6312E-01    8.004E+01%                2.04E+00
 RU-103 #A    3.9799E-01    3.9799E-01    1.013E+02%                1.02E+00
 RH-106 #A    3.1529E+00    3.1529E+00    4.062E+02%                4.31E+01
 AG-108M A    3.8086E-01    3.8086E-01    9.445E+01%                1.21E+00
 AG-110M#A    4.2484E-01    4.2484E-01    1.458E+02%                2.78E+00
 SN-113 #A   -1.0165E-01   -1.0165E-01    9.682E+02%                3.35E+00
 SB-124 #A   -1.5017E-01   -1.5017E-01    1.111E+02%                4.78E+00
 SB-125  A    4.3777E+00    4.3777E+00    2.671E+01%                4.71E+00
 I-131  #A    1.5050E-01    1.5051E-01    3.464E+02%                1.37E+00
 Gd-153 #A    5.6832E-01    5.6832E-01    2.278E+02%                4.35E+00
 Ga-68  #A    1.7691E+01    1.7885E+01    9.382E+01%                3.90E+01
 Tc-99m #A    4.8355E-02    4.8454E-02    1.060E+03%                1.73E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:50:20 AMPage 19
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184277.An1            
                                                                                 
 BA-133 #A   -5.7664E-01   -5.7664E-01    2.531E+02%                4.89E+00
 CS-134 #A    7.3776E-01    7.3776E-01    8.502E+01%                1.87E+00
 CS-137 #A   -5.2498E-01   -5.2498E-01    1.552E+02%                2.77E+00
 CE-139 #A   -3.1424E-01   -3.1424E-01    1.657E+02%                1.75E+00
 Ba-140 #A   -7.7313E-01   -7.7316E-01    3.845E+02%                5.15E+00
 La-140 #A   -2.0207E-01   -2.0208E-01    5.429E+02%                2.01E+00
 CE-141 #A    6.3932E-01    6.3933E-01    1.099E+02%                2.35E+00
 CE-144 #A   -1.0396E+00   -1.0396E+00    4.383E+02%                1.53E+01
 PM-144 #A   -1.3317E-01   -1.3317E-01    1.311E+02%                1.74E+00
 EU-152 #C    6.2680E+00    6.2680E+00    3.030E+01%                4.41E+00
 EU-154 #A    1.2926E+00    1.2926E+00    7.848E+01%                3.12E+00
 EU-155 #     3.5513E+00    3.5513E+00    3.573E+01%                3.44E+00
 HF-181 #A    5.5518E-01    5.5519E-01    1.026E+02%                1.92E+00
 Ta-182 #A    2.3568E+00    2.3568E+00    3.608E+01%                9.80E+00
 Hg-203 #A   -8.9472E-02   -8.9473E-02    5.874E+02%                1.80E+00
 TL-208       1.1447E+01    1.1447E+01    7.801E+00%                1.28E+00
 PM-146 #A    3.4698E-02    3.4698E-02    7.354E+01%                2.04E+00
 Y-88   #A    1.2495E-01    1.2495E-01    1.951E+02%                7.26E-01
 Cd-113m#A    6.0871E+03    6.0871E+03    8.884E+01%                1.81E+04
 Cd-109 #A    1.0301E+01    1.0301E+01    1.686E+02%                5.78E+01
 Cf-251 #A    6.7868E-01    6.7868E-01    3.409E+02%                6.27E+00
 Cf-249 #A    3.2695E-01    3.2695E-01    1.022E+02%                3.17E+00
 Sn-126 #A   -5.2564E+00   -5.2564E+00    1.153E+02%                2.02E+01
 PB-210       3.5723E+01    3.5723E+01    3.161E+01%                3.15E+01
 PB-212       2.8260E+01    2.8260E+01    4.792E+00%                2.66E+00
 PB-214       3.0066E+01    3.0066E+01    5.755E+00%                2.82E+00
 BI-207 #A    2.2332E-01    2.2332E-01    2.689E+02%                1.48E+00
 BI-212 #     3.5077E+01    3.5077E+01    1.966E+01%                1.85E+01
 U-235  #A    2.4502E+00    2.4502E+00    1.286E+02%                1.37E+01
 BI-214       2.6528E+01    2.6528E+01    6.418E+00%                2.80E+00
 BI-210M#A   -9.3396E-01   -9.3396E-01    9.799E+01%                3.06E+00
 AC-228       2.4861E+01    2.4861E+01    1.000E+01%                3.36E+00
 TH-227 #A   -7.0321E+00   -7.0321E+00    9.919E+01%                1.87E+01
 TH-229 #A   -4.5079E+00   -4.5079E+00    1.548E+02%                2.46E+01
 TH-234 #A   -5.2941E+00   -5.2941E+00    1.442E+02%                3.97E+01
 PA-231 #A    1.2168E+01    1.2168E+01    1.841E+02%                9.84E+01
 PA-233 #A    8.3165E-01    8.3165E-01    2.348E+02%                8.14E+00
 PA-234 #A   -2.0537E+00   -2.0537E+00    1.316E+02%                9.01E+00
 PA-234M#A   -1.8125E+01   -1.8125E+01    4.985E+02%                3.25E+02
 AM-241 #A    6.0585E-01    6.0585E-01    2.610E+02%                4.49E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.76E+01
 Ir-192 #A   -8.2545E-02   -8.2546E-02    8.461E+01%                1.79E+00
 Cs-136 #A   -7.3004E-01   -7.3007E-01    9.380E+01%                2.30E+00
 Np-239 #A    2.4070E-01    2.4075E-01    7.036E+02%                5.72E+00
 Nd-147 #A   -5.1991E+00   -5.1994E+00    9.473E+01%                1.21E+01
 TL-210 #A    5.1080E-01    5.1080E-01    9.463E+01%                1.81E+00
 Kr-85   A    9.5627E+01    9.5627E+01    1.295E+02%                4.19E+02
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      ORTEC g v - i (3263) Env32  G800W064  12/19/2018 8:50:20 AMPage 20
 TestAmerica Inc                 Spectrum name: 14_Gamma_20184277.An1            
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.5 keV)     2.999E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.5 keV) 2.9989810E+02  Bq/Sample     

                                 (Page 22 of 22)
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Daily Checks

Page 589 of 860



                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 2_20181218001_QCAsLeft                                                     
Description: Quality control Check (QC Source 'B') Post Stabilization
   Acquired: 12/18/2018 12:25:29 AM
   Detector: Detector # 2
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 60     59.79     60.04    PASS      
FWHM               0.75      0.00      0.00      0. 82      1.85      1.95    PASS      
ActivityDiff     670.10     -5.00     -4.00      1. 31      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.28      0.00      0.00      1. 32      2.98      3.08    PASS      
ActivityDiff     628.20     -5.00     -4.00     -0. 17      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 80   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 58   1333.01   1333.26    PASS      
FWHM               1.73      0.00      0.00      1. 81      3.93      4.03    PASS      
ActivityDiff    1225.40     -5.00     -4.00     -2. 42      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 2_20181218002_BG                                                           
Description: Background Contamination Check
   Acquired: 12/18/2018 12:47:54 AM
   Detector: Detector # 2
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.69      1.21      1.37      1.52      2.00      2.16    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 2_20181219001_QCAsLeft                                                     
Description: Quality control Check (QC Source 'B') Post Stabilization
   Acquired: 12/19/2018 12:24:41 AM
   Detector: Detector # 2
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 59     59.79     60.04    PASS      
FWHM               0.75      0.00      0.00      0. 83      1.85      1.95    PASS      
ActivityDiff     670.10     -5.00     -4.00      1. 25      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.28      0.00      0.00      1. 34      2.98      3.08    PASS      
ActivityDiff     628.20     -5.00     -4.00     -0. 84      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 60   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 52   1333.01   1333.26    PASS      
FWHM               1.73      0.00      0.00      1. 62      3.93      4.03    PASS      
ActivityDiff    1225.40     -5.00     -4.00     -3. 08      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 2_20181219002_BG                                                           
Description: Background Contamination Check
   Acquired: 12/19/2018 12:45:39 AM
   Detector: Detector # 2
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.69      1.21      1.37      1.57      2.00      2.16    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 5_20181218002_QCAsLeft                                                     
Description: Quality control Check (QC Source 'A') Post Stabilization
   Acquired: 12/18/2018 1:07:07 AM
   Detector: Detector # 5
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 60     59.79     60.04    PASS      
FWHM               0.74      0.00      0.00      0. 73      1.84      1.94    PASS      
ActivityDiff     636.60     -5.00     -4.00     -1. 24      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.36      0.00      0.00      1. 33      3.06      3.16    PASS      
ActivityDiff     596.80     -5.00     -4.00      0. 21      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5328. 70   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 23   1333.01   1333.26    PASS      
FWHM               1.90      0.00      0.00      1. 77      4.10      4.20    PASS      
ActivityDiff    1164.20     -5.00     -4.00     -1. 94      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 5_20181218003_BG                                                           
Description: Background Contamination Check
   Acquired: 12/18/2018 1:27:28 AM
   Detector: Detector # 5
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.45      1.30      1.35      1.60      1.55      1.60    High OOT  
----------------------------------------------------------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 5_20181219001_QCAsLeft                                                     
Description: Quality control Check (QC Source 'A') Post Stabilization
   Acquired: 12/19/2018 12:26:46 AM
   Detector: Detector # 5
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    238. 00    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 61     59.79     60.04    PASS      
FWHM               0.74      0.00      0.00      0. 74      1.84      1.94    PASS      
ActivityDiff     636.60     -5.00     -4.00      0. 86      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.36      0.00      0.00      1. 32      3.06      3.16    PASS      
ActivityDiff     596.80     -5.00     -4.00      1. 20      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5328. 40   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 15   1333.01   1333.26    PASS      
FWHM               1.90      0.00      0.00      1. 90      4.10      4.20    PASS      
ActivityDiff    1164.20     -5.00     -4.00     -2. 09      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 5_20181219002_BG                                                           
Description: Background Contamination Check
   Acquired: 12/19/2018 12:45:18 AM
   Detector: Detector # 5
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.45      1.30      1.35      1.46      1.55      1.60    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 7_20181218001_QCAsLeft                                                     
Description: Quality control Check (QC Source 'C') Post Stabilization
   Acquired: 12/18/2018 12:26:24 AM
   Detector: Detector # 7
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    238. 00    239.00    240.00    PASS      
Energy            59.58     59.04     59.29     59. 61     59.79     60.04    PASS      
FWHM               0.84      0.00      0.00      1. 12      1.94      2.04    PASS      
ActivityDiff     647.00     -5.00     -4.00      1. 05      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.45      0.00      0.00      1. 64      3.15      3.25    PASS      
ActivityDiff     606.50     -5.00     -4.00      0. 07      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 20   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 39   1333.01   1333.26    PASS      
FWHM               1.98      0.00      0.00      2. 15      4.18      4.28    PASS      
ActivityDiff    1183.00     -5.00     -4.00      0. 13      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 7_20181218002_BG                                                           
Description: Background Contamination Check
   Acquired: 12/18/2018 12:46:34 AM
   Detector: Detector # 7
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.30      1.16      1.21      1.24      1.40      1.45    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 7_20181218025_QCAsLeft                                                     
Description: Quality control Check (QC Source 'C') Post Stabilization
   Acquired: 12/19/2018 12:22:45 AM
   Detector: Detector # 7
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 70    239.00    240.00    PASS      
Energy            59.58     59.04     59.29     59. 54     59.79     60.04    PASS      
FWHM               0.84      0.00      0.00      1. 12      1.94      2.04    PASS      
ActivityDiff     647.00     -5.00     -4.00      2. 11      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.45      0.00      0.00      1. 64      3.15      3.25    PASS      
ActivityDiff     606.50     -5.00     -4.00      0. 68      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5328. 80   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 29   1333.01   1333.26    PASS      
FWHM               1.98      0.00      0.00      2. 23      4.18      4.28    PASS      
ActivityDiff    1183.00     -5.00     -4.00      0. 56      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 7_20181219001_BG                                                           
Description: Background Contamination Check
   Acquired: 12/19/2018 12:48:47 AM
   Detector: Detector # 7
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.30      1.16      1.21      1.29      1.40      1.45    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 8_20181218001_QCAsLeft                                                     
Description: Quality control Check (QC Source 'D') Post Stabilization
   Acquired: 12/18/2018 12:25:46 AM
   Detector: Detector # 8
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 53     59.79     60.04    PASS      
FWHM               1.10      0.00      0.00      0. 91      2.20      2.30    PASS      
ActivityDiff     650.60     -5.00     -4.00     -3. 09      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.53      0.00      0.00      1. 36      3.23      3.33    PASS      
ActivityDiff     609.90     -5.00     -4.00      0. 33      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5330. 00   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 49   1333.01   1333.26    PASS      
FWHM               1.90      0.00      0.00      1. 84      4.10      4.20    PASS      
ActivityDiff    1189.70     -5.00     -4.00     -2. 45      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 8_20181218002_BG                                                           
Description: Background Contamination Check
   Acquired: 12/18/2018 12:47:51 AM
   Detector: Detector # 8
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.56      1.39      1.45      1.55      1.68      1.74    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 8_20181219001_QCAsLeft                                                     
Description: Quality control Check (QC Source 'D') Post Stabilization
   Acquired: 12/19/2018 12:26:26 AM
   Detector: Detector # 8
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 80    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 52     59.79     60.04    PASS      
FWHM               1.10      0.00      0.00      0. 90      2.20      2.30    PASS      
ActivityDiff     650.60     -5.00     -4.00     -1. 59      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.53      0.00      0.00      1. 35      3.23      3.33    PASS      
ActivityDiff     609.90     -5.00     -4.00     -0. 35      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 70   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 43   1333.01   1333.26    PASS      
FWHM               1.90      0.00      0.00      1. 88      4.10      4.20    PASS      
ActivityDiff    1189.70     -5.00     -4.00     -3. 46      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 8_20181219002_BG                                                           
Description: Background Contamination Check
   Acquired: 12/19/2018 12:50:28 AM
   Detector: Detector # 8
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.56      1.39      1.45      1.55      1.68      1.74    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 9_20181218001_BG                                                           
Description: Background Contamination Check
   Acquired: 12/18/2018 12:04:08 AM
   Detector: Detector # 9
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.89      1.53      1.65      1.75      2.14      2.26    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 9_20181218002_QCAsLeft                                                     
Description: Quality control Check (QC Source 'E') Post Stabilization
   Acquired: 12/18/2018 1:03:47 AM
   Detector: Detector # 9
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 58     59.79     60.04    PASS      
FWHM               1.08      0.00      0.00      0. 94      2.18      2.28    PASS      
ActivityDiff     649.44     -5.00     -4.00      0. 48      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.62      0.00      0.00      1. 52      3.32      3.42    PASS      
ActivityDiff     607.56     -5.00     -4.00      0. 11      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5330. 10   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 44   1333.01   1333.26    PASS      
FWHM               2.12      0.00      0.00      2. 04      4.32      4.42    PASS      
ActivityDiff    1191.31     -5.00     -4.00     -1. 02      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters

Page 607 of 860



                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 9_20181219001_BG                                                           
Description: Background Contamination Check
   Acquired: 12/19/2018 12:02:53 AM
   Detector: Detector # 9
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.89      1.53      1.65      1.78      2.14      2.26    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 9_20181219002_QCAsLeft                                                     
Description: Quality control Check (QC Source 'E') Post Stabilization
   Acquired: 12/19/2018 1:12:42 AM
   Detector: Detector # 9
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    238. 00    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 61     59.79     60.04    PASS      
FWHM               1.08      0.00      0.00      0. 96      2.18      2.28    PASS      
ActivityDiff     649.44     -5.00     -4.00     -2. 22      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.62      0.00      0.00      1. 54      3.32      3.42    PASS      
ActivityDiff     607.56     -5.00     -4.00     -1. 85      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5330. 40   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 52   1333.01   1333.26    PASS      
FWHM               2.12      0.00      0.00      1. 92      4.32      4.42    PASS      
ActivityDiff    1191.31     -5.00     -4.00     -1. 86      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters

Page 609 of 860



                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 12_20181218001_BG                                                          
Description: Background Contamination Check
   Acquired: 12/18/2018 12:01:59 AM
   Detector: Detector #12
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.89      1.93      1.99      2.07      2.10    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 12_20181218002_QCAsLeft                                                    
Description: Quality control Check (QC Source 'H') Post Stabilization
   Acquired: 12/18/2018 1:04:18 AM
   Detector: Detector #12
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 60     59.79     60.04    PASS      
FWHM               0.90      0.00      0.00      0. 83      2.00      2.10    PASS      
ActivityDiff     691.00     -5.00     -4.00      1. 16      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.48      0.00      0.00      1. 48      3.18      3.28    PASS      
ActivityDiff     659.00     -5.00     -4.00      0. 79      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5330. 20   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 53   1333.01   1333.26    PASS      
FWHM               2.00      0.00      0.00      2. 02      4.20      4.30    PASS      
ActivityDiff    1274.00     -5.00     -4.00      0. 03      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 12_20181219001_BG                                                          
Description: Background Contamination Check
   Acquired: 12/19/2018 12:01:53 AM
   Detector: Detector #12
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.89      1.93      2.02      2.07      2.10    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 12_20181219002_QCAsLeft                                                    
Description: Quality control Check (QC Source 'H') Post Stabilization
   Acquired: 12/19/2018 2:20:23 AM
   Detector: Detector #12
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 58     59.79     60.04    PASS      
FWHM               0.90      0.00      0.00      0. 84      2.00      2.10    PASS      
ActivityDiff     691.00     -5.00     -4.00      0. 13      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.48      0.00      0.00      1. 42      3.18      3.28    PASS      
ActivityDiff     659.00     -5.00     -4.00     -0. 48      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5330. 30   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 56   1333.01   1333.26    PASS      
FWHM               2.00      0.00      0.00      1. 97      4.20      4.30    PASS      
ActivityDiff    1274.00     -5.00     -4.00     -0. 01      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 14_20181218001_QCAsLeft                                                    
Description: Quality control Check (QC Source 'E') Post Stabilization
   Acquired: 12/18/2018 12:23:01 AM
   Detector: Detector #14
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 62     59.79     60.04    PASS      
FWHM               0.76      0.00      0.00      0. 87      1.86      1.96    PASS      
ActivityDiff     671.90     -5.00     -4.00     -1. 44      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.35      0.00      0.00      1. 40      3.05      3.15    PASS      
ActivityDiff     628.85     -5.00     -4.00     -1. 30      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 70   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 46   1333.01   1333.26    PASS      
FWHM               1.91      0.00      0.00      1. 92      4.11      4.21    PASS      
ActivityDiff    1224.59     -5.00     -4.00     -2. 81      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 14_20181218002_BG                                                          
Description: Background Contamination Check
   Acquired: 12/18/2018 12:44:03 AM
   Detector: Detector #14
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.80      1.66      1.71      1.77      1.90      1.94    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 14_20181219001_QCAsLeft                                                    
Description: Quality control Check (QC Source 'E') Post Stabilization
   Acquired: 12/19/2018 12:33:26 AM
   Detector: Detector #14
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    238. 00    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 67     59.79     60.04    PASS      
FWHM               0.76      0.00      0.00      0. 88      1.86      1.96    PASS      
ActivityDiff     671.90     -5.00     -4.00      2. 59      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.35      0.00      0.00      1. 40      3.05      3.15    PASS      
ActivityDiff     628.85     -5.00     -4.00      1. 48      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 80   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 47   1333.01   1333.26    PASS      
FWHM               1.91      0.00      0.00      1. 92      4.11      4.21    PASS      
ActivityDiff    1224.59     -5.00     -4.00      1. 10      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 14_20181219002_BG                                                          
Description: Background Contamination Check
   Acquired: 12/19/2018 12:59:17 AM
   Detector: Detector #14
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.80      1.66      1.71      1.78      1.90      1.94    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 16_20181219001_QCAsLeft                                                    
Description: Quality control Check (QC Source 'G') Post Stabilization
   Acquired: 12/19/2018 12:24:58 AM
   Detector: Detector #16
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 56     59.79     60.04    PASS      
FWHM               0.96      0.00      0.00      1. 02      2.06      2.16    PASS      
ActivityDiff     602.10     -5.00     -4.00      3. 09      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.53      0.00      0.00      1. 71      3.23      3.33    PASS      
ActivityDiff     571.13     -5.00     -4.00      0. 69      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 40   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 46   1333.01   1333.26    PASS      
FWHM               2.09      0.00      0.00      2. 68      4.29      4.39    PASS      
ActivityDiff    1139.05     -5.00     -4.00      3. 20      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 16_20181219002_BG                                                          
Description: Background Contamination Check
   Acquired: 12/19/2018 12:49:34 AM
   Detector: Detector #16
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.68      2.51      2.56      2.66      2.80      2.86    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 17_20181218001_QCAsLeft                                                    
Description: Quality control Check (QC Source 'H') Post Stabilization
   Acquired: 12/18/2018 12:24:33 AM
   Detector: Detector #17
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    238. 00    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 64     59.79     60.04    PASS      
FWHM               0.77      0.00      0.00      0. 76      1.87      1.97    PASS      
ActivityDiff     691.00     -5.00     -4.00     -0. 22      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.37      0.00      0.00      1. 35      3.07      3.17    PASS      
ActivityDiff     659.00     -5.00     -4.00     -0. 59      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 80   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 56   1333.01   1333.26    PASS      
FWHM               1.88      0.00      0.00      1. 94      4.08      4.18    PASS      
ActivityDiff    1274.00     -5.00     -4.00     -0. 79      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 17_20181218002_BG                                                          
Description: Background Contamination Check
   Acquired: 12/18/2018 12:42:23 AM
   Detector: Detector #17
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.32      2.18      2.23      2.33      2.42      2.46    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 19_20181219001_BG                                                          
Description: Background Contamination Check
   Acquired: 12/19/2018 12:02:18 AM
   Detector: Detector #19
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.25      2.07      2.13      2.25      2.37      2.42    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 19_20181219003_QCAsLeft                                                    
Description: Quality control Check (QC Source 'F') Post Stabilization
   Acquired: 12/19/2018 2:21:04 AM
   Detector: Detector #19
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    238. 00    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 73     59.79     60.04    PASS      
FWHM               0.89      0.00      0.00      0. 89      1.99      2.09    PASS      
ActivityDiff     663.00     -5.00     -4.00     -0. 89      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.47      0.00      0.00      1. 49      3.17      3.27    PASS      
ActivityDiff     633.00     -5.00     -4.00      0. 32      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5328. 10   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 24   1333.01   1333.26    PASS      
FWHM               1.92      0.00      0.00      2. 09      4.12      4.22    PASS      
ActivityDiff    1222.00     -5.00     -4.00      0. 62      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Morgan Reichert     Reviewer: kody Saulters
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Ge14_90099_solidcert 2012

Gamma Verification per Geometry
             Detector: Ge14

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard 6699

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14422 96.6

Am-241 2037 418 0.3590 1163 1222.5 105.1

Cd-109 2881 591 0.0361 16363 16145 98.7

Co-57 1511 310 0.8560 362 349.28 96.5

Ce-139 2139 439 0.7990 549 538.52 98.1

Hg-203 4651 954 0.8146 1171 1205.9 103.0

Sn-113 3015 618 0.6400 966 971.36 100.6

Cs-137 1938 397 0.8510 467 465.65 99.7

Y-88 7264 1489 0.9370 1589 1570 98.8

Co-60 3580 734 0.9997 734 724.16 98.6

Co-60 3581 734 0.9999 734 720.6 98.1

Y-88 7690 1577 0.9920 1589 1634 102.8

Reviewed By: Jody Watson

Date: 4/23/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    14_Soil_TunaCan.Clb
       Energy Calibration Date: 4/23/2012  Time: 11:29:29 AM
   Efficiency Calibration Date: 4/23/2012  Time: 11:29:47 AM

Calibration Description:
  14_TunaCan_90099_042312
  

Energy Calibration Fit
    Energy =   0.1578 +0.250077*Channel -1.95882e-008*Channel**2
 FWHM (ch) =   2.7879 +0.000947*Channel -1.45727e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  186.01       46.54    46.67 -0.29%      0.73     0.74   -2.18%
  237.82       59.54    59.63 -0.15%      0.74     0.75   -1.99%
  351.26       88.03    88.00  0.04%      0.78     0.78   -0.25%
  487.04      122.06   121.95  0.09%      0.82     0.81    0.58%
  662.28      165.85   165.77  0.05%      0.86     0.85    1.23%
 1115.71      279.17   279.15  0.01%      0.98     0.96    2.15%
 1565.69      391.69   391.65  0.01%      1.09     1.06    2.42%
 2645.83      661.66   661.68 -0.00%      1.30     1.30    0.28%
 3591.53      898.02   898.06 -0.00%      1.42     1.50   -5.87%
 4692.63     1173.24  1173.24 -0.00%      1.76     1.73    2.11%
 5329.97     1332.50  1332.50 -0.00%      1.88     1.86    1.08%
 7345.32     1836.01  1836.00  0.00%      2.23     2.24   -0.37%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 1.0212 %
    Ln(Eff) =   0.2101  -0.595197*Ln(Eng) -0.0160533*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.2797 %
    Ln(Eff) = -23.9149  +8.828985*Ln(Eng)  -0.93715*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  2.0990E-002  2.1711E-002    -3.44%
    59.54  3.2006E-002  3.0654E-002     4.23%
    88.03  4.1381E-002  4.1960E-002    -1.40%
   122.06  4.2230E-002  4.3784E-002    -3.68%
   165.85  ============== Knee ==============
   165.85  3.7957E-002  3.8722E-002    -2.02%
   279.17  2.6754E-002  2.5963E-002     2.96%
   391.69  2.0047E-002  1.9926E-002     0.60%
   661.66  1.3125E-002  1.3132E-002    -0.05%
   898.02  1.0136E-002  1.0258E-002    -1.20%
  1173.24  8.1251E-003  8.2437E-003    -1.46%
  1332.50  7.2859E-003  7.4227E-003    -1.88%
  1836.01  5.8454E-003  5.6863E-003     2.72%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14918.00    634.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    965.63    618.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    465.91    397.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1589.10   1489.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    734.15    734.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1589.70   1577.00  4.00% 1/1/2012 11:00:00 AM
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      ORTEC g v - i (1087) Env32  G53W4.25  7/6/2012 11:13:09 AM    Page  1
 TestAmerica, Inc.               Spectrum name: 14_TunaCan_20120385.An1          
                                                                                 
 Sample description                                             
      17_TunaCan_90099_032612                                         
                                                                      

 Spectrum Filename: C:\User\Cal\Spectra\Det14\14_TunaCan_20120385.An1

 Acquisition information
        Start time:                 4/23/2012 9:56:44 AM    
        Live time:               3600
        Real time:               3665
        Dead time:                  1.77 %
        Detector ID:                   14

 Detector system                                                
      Ge17 SN/11080671                                                
                                                                      

 Calibration
        Filename:                   14_Soil_TunaCan.Clb
      14_TunaCan_90099_042312                                         
                                                                      

        Energy Calibration                                      
             Created:               4/23/2012 11:29:29 AM   
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.959E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/23/2012 11:29:47 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.02 %
             Log(Eff):              2.101260E-01 + (-5.951973E-01*Log(E) ) + 
                                    ( -1.605331E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.28 %
             Log(Eff):             -2.391492E+01 + ( 8.828985E+00*Log(E) ) + 
                                    ( -9.371496E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.67keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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 TestAmerica, Inc.               Spectrum name: 14_TunaCan_20120385.An1          
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14_TunaCan_20120385
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2012 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0575

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq      
 _____________________________________________________________________________
    46.67    47449.   0.64   0.73  2.181E-02    46.54   4.250  1.442E+04 Pb210 
    59.63    48139.   0.67   0.74  3.071E-02    59.54  35.700  1.223E+03 AM241 
    72.88     1815.   8.13   0.77  3.737E-02
    88.00    74331.   0.47   0.79  4.195E-02    88.03   3.610  1.614E+04 CD109 
   121.95    35331.   0.76   0.82  4.379E-02   122.06  85.600  3.493E+02 CO57  
   136.39     4314.   3.84   0.82  4.244E-02
   165.77    33960.   0.70   0.89  3.800E-02   165.85  79.900  5.385E+02 Ce139 
   279.15    17136.   1.05   1.00  2.596E-02   279.17  81.500  1.206E+03 Hg203 
   391.65    22586.   0.85   1.13  1.993E-02   391.69  64.000  9.714E+02 SN113 
   661.68    18625.   0.92   1.36  1.313E-02   661.66  85.210  4.657E+02 CS137 
   898.06    26064.   0.74   1.56  1.026E-02   898.02  93.700  1.570E+03 Y898  
  1173.24    20614.   0.80   1.76  8.244E-03  1173.24  99.900  7.242E+02 Co1173
  1332.50    18485.   0.81   1.88  7.423E-03  1332.50  99.982  7.206E+02 Co1332
  1835.98    15919.   0.83   2.23  5.686E-03  1836.01  99.200  1.634E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   290.81    72.88      9094.      1708. 4.569E+04    9.16   0.857  -        
   544.77   136.39      6618.      4314. 1.017E+05    3.84   0.819  -        
�
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 TestAmerica, Inc.               Spectrum name: 14_TunaCan_20120385.An1          
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
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14_TunaCan_20120385
------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    186.01    46.67     13580.     47449.    13.180     0.64   0.728 
 AM-241    237.82    59.63     14856.     48139.    13.372     0.67   0.736 
 CD-109    351.26    88.00     13424.     74331.    20.647     0.47   0.793 
 CO-57     487.04   121.95      9138.     35331.     9.814     0.76   0.820 
 Ce-139    662.28   165.77      5743.     33960.     9.433     0.70   0.887 
 Hg-203   1115.71   279.15      3658.     17136.     4.760     1.05   0.998 
 SN-113   1565.69   391.65      3032.     22586.     6.274     0.85   1.125 
 CS-137   2645.83   661.68      2231.     18625.     5.174     0.92   1.364 
 Y-898    3591.53   898.06      1967.     26064.     7.240     0.74   1.562 
 Co-1173  4692.63  1173.24      1001.     20614.     5.726     0.80   1.765 
 Co-1332  5329.97  1332.50       650.     18485.     5.135     0.81   1.875 
 Y-1836   7345.28  1835.98       147.     15919.     4.422     0.83   2.232 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq            keV     Bq            Bq             COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4422E+04                                      8.15E+03             
                            46.54 1.442E+04  (  1.659E+02 6.42E-01 4.25E+00 G  
 
AM-241       1.2225E+03                                      1.58E+05             
                            59.54 1.223E+03  (  1.449E+01 6.65E-01 3.57E+01 G  
 
CD-109       1.6145E+04                                      4.63E+02             
                            88.03 1.614E+04  (  1.179E+02 4.73E-01 3.61E+00 G  
 
CO-57        3.4928E+02                                      2.72E+02             
                           122.06 3.493E+02  (  4.431E+00 7.59E-01 8.56E+01 G  
�
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ce-139       5.3852E+02                                      1.38E+02             
                           165.85 5.385E+02  (  5.643E+00 6.97E-01 7.99E+01 G  
 
Hg-203       1.2059E+03                                      4.66E+01             
                           279.17 1.206E+03  (  2.002E+01 1.05E+00 8.15E+01 G  
 
SN-113       9.7136E+02                                      1.15E+02             
                           391.69 9.714E+02  (  1.115E+01 8.54E-01 6.40E+01 G  
 
CS-137       4.6565E+02                                      1.10E+04             
                           661.66 4.657E+02  (  5.571E+00 9.21E-01 8.52E+01 G  
 
Y-898        1.5700E+03                                      1.07E+02             
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14_TunaCan_20120385
                           898.02 1.570E+03  (  1.261E+01 7.43E-01 9.37E+01 G  
 
Co-1173      7.2416E+02                                      1.93E+03             
                          1173.24 7.242E+02  (  5.275E+00 7.99E-01 9.99E+01 G  
 
Co-1332      7.2060E+02                                      1.93E+03             
                          1332.50 7.206E+02  (  4.737E+00 8.09E-01 1.00E+02 G  
 
Y-1836       1.6340E+03                                      1.07E+02             
                          1836.01 1.634E+03  (  6.084E+00 8.27E-01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
�
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   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq            Bq                                                    
 
 _____________________________________________________________________________
 Pb-210       1.4284E+04    1.4422E+04    6.417E-01%                1.66E+02
 AM-241       1.2219E+03    1.2225E+03    6.654E-01%                1.45E+01
 CD-109       1.3631E+04    1.6145E+04    4.729E-01%                1.18E+02
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 CO-57        2.6186E+02    3.4928E+02    7.589E-01%                4.43E+00
 Ce-139       3.0490E+02    5.3852E+02    6.967E-01%                5.64E+00
 Hg-203       2.2495E+02    1.2059E+03    1.050E+00%                2.00E+01
 SN-113       4.9196E+02    9.7136E+02    8.544E-01%                1.12E+01
 CS-137       4.6235E+02    4.6565E+02    9.207E-01%                5.57E+00
 Y-898        7.5323E+02    1.5700E+03    7.434E-01%                1.26E+01
 Co-1173      6.9530E+02    7.2416E+02    7.989E-01%                5.27E+00
 Co-1332      6.9188E+02    7.2060E+02    8.094E-01%                4.74E+00
 Y-1836       7.8390E+02    1.6340E+03    8.273E-01%                6.08E+00
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.7 to  1999.5 keV)     3.381E+04  Bq            
 Total Decayed Activity (   37.7 to  1999.5 keV) 3.9968746E+04  Bq 
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Ge17_90099_solidcert 2012

Gamma Verification per Geometry
             Detector: Ge17

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard 6699

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14476 97.0

Am-241 2037 418 0.3590 1163 1217.3 104.6

Cd-109 2881 591 0.0361 16363 16121 98.5

Co-57 1511 310 0.8560 362 351.58 97.1

Ce-139 2139 439 0.7990 549 540.43 98.5

Hg-203 4651 954 0.8146 1171 1200.7 102.6

Sn-113 3015 618 0.6400 966 969.38 100.4

Cs-137 1938 397 0.8510 467 466.08 99.8

Y-88 7264 1489 0.9370 1589 1562.4 98.3

Co-60 3580 734 0.9997 734 724.88 98.7

Co-60 3581 734 0.9999 734 733.12 99.8

Y-88 7690 1577 0.9920 1589 1616.3 101.7

Reviewed By: Megan McAfee

Date: 4/13/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    17_Soil_TunaCan.Clb
       Energy Calibration Date: 4/12/2012  Time: 9:28:30 AM
   Efficiency Calibration Date: 4/12/2012  Time: 9:28:42 AM

Calibration Description:
  17_TunaCan_90099_032612
  

Energy Calibration Fit
    Energy =   0.1178 +0.250077*Channel -2.37566e-008*Channel**2
 FWHM (ch) =   2.9772 +0.000994*Channel -3.22638e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  185.96       46.54    46.62 -0.17%      0.77     0.79   -3.16%
  237.92       59.54    59.61 -0.12%      0.78     0.80   -3.33%
  351.79       88.03    88.09 -0.07%      0.82     0.83   -1.16%
  487.44      122.06   122.01  0.04%      0.89     0.86    3.09%
  662.32      165.85   165.74  0.07%      0.93     0.91    2.22%
 1115.65      279.17   279.09  0.03%      1.03     1.01    2.15%
 1565.90      391.69   391.66  0.01%      1.10     1.11   -0.78%
 2646.02      661.66   661.66 -0.00%      1.37     1.35    1.74%
 3591.93      898.02   898.07 -0.01%      1.52     1.53   -0.67%
 4693.19     1173.24  1173.25 -0.00%      1.72     1.73   -0.81%
 5330.69     1332.50  1332.53 -0.00%      1.82     1.84   -0.74%
 7346.32     1836.01  1835.98  0.00%      2.14     2.13    0.55%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 0.9072 %
    Ln(Eff) =  -0.5264  -0.402416*Ln(Eng) -0.0260446*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.0020 %
    Ln(Eff) = -23.4389  +8.582715*Ln(Eng) -0.907543*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  2.0383E-002  2.1004E-002    -3.05%
    59.54  3.0743E-002  2.9571E-002     3.81%
    88.03  3.9976E-002  4.0594E-002    -1.55%
   122.06  4.1510E-002  4.2756E-002    -3.00%
   165.85  ============== Knee ==============
   165.85  3.7629E-002  3.8252E-002    -1.65%
   279.17  2.7514E-002  2.6814E-002     2.54%
   391.69  2.1207E-002  2.1122E-002     0.40%
   661.66  1.4433E-002  1.4427E-002     0.04%
   898.02  1.1287E-002  1.1478E-002    -1.69%
  1173.24  9.2333E-003  9.3589E-003    -1.36%
  1332.50  8.4692E-003  8.4809E-003    -0.14%
  1836.01  6.7041E-003  6.5931E-003     1.66%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14918.00    634.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    965.63    618.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    465.91    397.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1589.10   1489.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    734.15    734.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1589.70   1577.00  4.00% 1/1/2012 11:00:00 AM
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      ORTEC g v - i (1087) Env32  G53W4.25  7/6/2012 10:31:21 AM    Page  1
 TestAmerica, Inc.               Spectrum name: 17_TunaCan_20120263.An1          
                                                                                 
 Sample description                                             
      17_TunaCan_90099_032612                                         
                                                                      

 Spectrum Filename: C:\User\SPC\Det17\17_TunaCan_20120263.An1

 Acquisition information
        Start time:                 3/26/2012 6:29:58 AM    
        Live time:               3600
        Real time:               3672
        Dead time:                  1.95 %
        Detector ID:                   17

 Detector system                                                
      Ge17 SN/11080671                                                
                                                                      

 Calibration
        Filename:                   17_Soil_TunaCan.Clb
      17_TunaCan_90099_032612                                         
                                                                      

        Energy Calibration                                      
             Created:               4/12/2012 9:28:30 AM    
             Zero offset:           0.118 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.376E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/12/2012 9:28:42 AM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.91 %
             Log(Eff):             -5.264190E-01 + (-4.024164E-01*Log(E) ) + 
                                    ( -2.604461E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.00 %
             Log(Eff):             -2.343889E+01 + ( 8.582715E+00*Log(E) ) + 
                                    ( -9.075430E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.63keV )
        Stop channel:            8000 (  1999.21keV )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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 TestAmerica, Inc.               Spectrum name: 17_TunaCan_20120263.An1          
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17_TunaCan_20120263
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2012 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0522

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq      
 _____________________________________________________________________________
    46.62    46187.   0.69   0.77  2.106E-02    46.54   4.250  1.448E+04 Pb210 
    59.61    46245.   0.74   0.78  2.961E-02    59.54  35.700  1.217E+03 AM241 
    72.97     2852.   5.64   0.82  3.610E-02
    88.09    74900.   0.46   0.82  4.061E-02    88.03   3.610  1.612E+04 CD109 
   122.01    37313.   0.73   0.89  4.276E-02   122.06  85.600  3.516E+02 CO57  
   136.40     4536.   4.09   0.81  4.164E-02
   165.74    38793.   0.66   0.93  3.765E-02   165.85  79.900  5.404E+02 Ce139 
   255.04     1259.   9.59   1.07  2.855E-02
   279.09    26776.   0.82   1.03  2.682E-02   279.17  81.500  1.201E+03 Hg203 
   391.66    28306.   0.76   1.11  2.112E-02   391.69  64.000  9.694E+02 SN113 
   661.66    20517.   0.91   1.37  1.443E-02   661.66  85.210  4.661E+02 CS137 
   898.07    34851.   0.63   1.52  1.148E-02   898.02  93.700  1.562E+03 Y898  
  1173.25    23664.   0.80   1.72  9.359E-03  1173.24  99.900  7.249E+02 Co1173
  1332.52    21706.   0.78   1.83  8.481E-03  1332.50  99.982  7.331E+02 Co1332
  1835.97    21924.   0.70   2.15  6.593E-03  1836.01  99.200  1.616E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   291.30    72.97     10374.      2884. 7.989E+04    5.33   0.816  -       D
   544.98   136.40      8136.      4536. 1.089E+05    4.09   0.813  -        
  1019.46   255.04      3805.      1259. 4.410E+04    9.59   1.072  -        
�
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 TestAmerica, Inc.               Spectrum name: 17_TunaCan_20120263.An1          
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
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17_TunaCan_20120263
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.96    46.62     15035.     46187.    12.830     0.69   0.766 
 AM-241    237.92    59.61     17361.     46245.    12.846     0.74   0.777 
 CD-109    351.79    88.09     12661.     74900.    20.806     0.46   0.821 
 CO-57     487.44   122.01      9755.     37313.    10.365     0.73   0.891 
 Ce-139    662.32   165.74      6828.     38793.    10.776     0.66   0.926 
 Hg-203   1115.65   279.09      4528.     26776.     7.438     0.82   1.034 
 SN-113   1565.90   391.66      3496.     28306.     7.863     0.76   1.105 
 CS-137   2646.02   661.66      2816.     20517.     5.699     0.91   1.369 
 Y-898    3591.91   898.07      2257.     34851.     9.681     0.63   1.523 
 Co-1173  4693.17  1173.25      1531.     23664.     6.573     0.80   1.720 
 Co-1332  5330.69  1332.52      1002.     21706.     6.029     0.78   1.825 
 Y-1836   7346.26  1835.97       205.     21924.     6.090     0.70   2.146 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq            keV     Bq            Bq             COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4476E+04                                      8.15E+03             
                            46.54 1.448E+04  (  1.799E+02 6.89E-01 4.25E+00 G  
 
AM-241       1.2173E+03                                      1.58E+05             
                            59.54 1.217E+03  (  1.623E+01 7.35E-01 3.57E+01 G  
 
CD-109       1.6121E+04                                      4.63E+02             
                            88.03 1.612E+04  (  1.134E+02 4.57E-01 3.61E+00 G  
 
CO-57        3.5158E+02                                      2.72E+02             
                           122.06 3.516E+02  (  4.362E+00 7.33E-01 8.56E+01 G  
�
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ce-139       5.4043E+02                                      1.38E+02             
                           165.85 5.404E+02  (  5.402E+00 6.57E-01 7.99E+01 G  
 
Hg-203       1.2007E+03                                      4.66E+01             
                           279.17 1.201E+03  (  1.418E+01 8.17E-01 8.15E+01 G  
 
SN-113       9.6938E+02                                      1.15E+02             
                           391.69 9.694E+02  (  9.529E+00 7.56E-01 6.40E+01 G  
 
CS-137       4.6608E+02                                      1.10E+04             
                           661.66 4.661E+02  (  5.679E+00 9.07E-01 8.52E+01 G  
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Y-898        1.5624E+03                                      1.07E+02             
                           898.02 1.562E+03  (  1.005E+01 6.29E-01 9.37E+01 G  
 
Co-1173      7.2488E+02                                      1.93E+03             
                          1173.24 7.249E+02  (  5.668E+00 7.98E-01 9.99E+01 G  
 
Co-1332      7.3312E+02                                      1.93E+03             
                          1332.50 7.331E+02  (  5.074E+00 7.81E-01 1.00E+02 G  
 
Y-1836       1.6163E+03                                      1.07E+02             
                          1836.01 1.616E+03  (  5.123E+00 7.01E-01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
�
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 TestAmerica, Inc.               Spectrum name: 17_TunaCan_20120263.An1          
                                                                                 
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq            Bq                                                    
 
 _____________________________________________________________________________
 Pb-210       1.4372E+04    1.4476E+04    6.891E-01%                1.80E+02
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 AM-241       1.2168E+03    1.2173E+03    7.355E-01%                1.62E+01
 CD-109       1.4197E+04    1.6121E+04    4.569E-01%                1.13E+02
 CO-57        2.8320E+02    3.5158E+02    7.325E-01%                4.36E+00
 Ce-139       3.5257E+02    5.4043E+02    6.571E-01%                5.40E+00
 Hg-203       3.4034E+02    1.2007E+03    8.175E-01%                1.42E+01
 SN-113       5.8164E+02    9.6938E+02    7.559E-01%                9.53E+00
 CS-137       4.6359E+02    4.6608E+02    9.066E-01%                5.68E+00
 Y-898        9.0011E+02    1.5624E+03    6.288E-01%                1.00E+01
 Co-1173      7.0308E+02    7.2488E+02    7.979E-01%                5.67E+00
 Co-1332      7.1107E+02    7.3312E+02    7.808E-01%                5.07E+00
 Y-1836       9.3113E+02    1.6163E+03    7.012E-01%                5.12E+00
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   77.1 to  1999.2 keV)     3.505E+04  Bq            
 Total Decayed Activity (   77.1 to  1999.2 keV) 3.9979633E+04  Bq 
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Ge05_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge5

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1160.9 99.7

Cs-137 1926 396 0.851 465 442.36 95.1

Co-60 3611 742 0.99974 742 700.21 94.3

Co-60 3612 742 0.999856 742 701.86 94.6

Reviewed By: Jody Watson

Date: 3/27/2012

SOP: ST-RD-0102 current rev 2nd source tuna can

Page 711 of 860



5_TunaCan2nd_20120813
 

      ORTEC g v - i (3263) Env32  G53W4.25  3/28/2012 7:35:49 AM    Page  1
 TestAmerica                     Spectrum name: 5_TunaCan2nd_20120813.An1        
                                                                                 
 Sample description                                             
      5_TunaCan2nd_Rad10_032712                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_TunaCan2nd_20120813.An1

 Acquisition information
        Start time:                 3/27/2012 10:12:05 AM   
        Live time:               7200
        Real time:               7250
        Dead time:                  0.69 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               3/27/2012 5:20:02 PM    
             Zero offset:           0.135 keV
             Gain:                  0.250 keV/channel
             Quadratic:             2.720E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.53keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2012-02-26_0305.PBC
                                                 2/26/2012 3:05:30 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:      33.1557

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.81     1005.  12.08   0.62  1.151E-02
    46.61    72616.   0.49   0.73  1.792E-02    46.54   4.250  1.421E+04 Pb210 
    49.73     1326.  15.18   0.68  1.987E-02
    59.57    75329.   0.49   0.74  2.535E-02    59.54  35.700  1.161E+03 AM241 
    87.94    40851.   0.68   0.80  3.460E-02    88.03   3.610  1.542E+04 CD109 
    96.44      148.  47.31   0.80  3.568E-02
    99.01      160.  48.52   0.81  3.589E-02
   105.59      109.  69.79   0.52  3.619E-02
   121.94     9225.   1.66   0.84  3.583E-02   122.06  85.600  3.348E+02 CO57  
   129.89      126.  62.97   0.30  3.522E-02
   136.43     1263.   7.42   0.90  3.457E-02
   165.86     1574.   6.14   0.84  3.133E-02   165.85  79.900  5.319E+02 Ce139 
   238.72      327.  27.04   0.86  2.319E-02
   247.25       57.  84.47   0.31  2.252E-02
   259.02       93.  60.17   0.97  2.167E-02
   260.46       98.  58.62   0.97  2.157E-02
   322.65       45.  91.14   0.46  1.806E-02
   351.63      256.  27.79   1.06  1.681E-02
   391.95      494.  16.33   1.15  1.536E-02   391.69  64.000  9.501E+02 SN113 
   407.02       43.  90.43   0.56  1.489E-02
   412.80      202.  35.90   0.77  1.471E-02
   420.83      123.  52.91   0.72  1.448E-02
   510.72      188.  44.32   0.50  1.232E-02
   542.81      148.  28.69   0.36  1.171E-02
   583.30      161.  33.50   0.69  1.103E-02
   661.70    25605.   0.71   1.39  9.924E-03   661.66  85.210  4.424E+02 CS137 
   762.61      129.  36.06   0.79  8.812E-03
   796.90      151.  38.71   0.30  8.493E-03
   886.67      129.  46.77   0.30  7.766E-03
   897.77      428.  19.21   1.38  7.686E-03   898.02  93.700  1.665E+03 Y898  
   932.49      230.  35.52   0.82  7.445E-03
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  1008.65      104.  56.29   0.28  6.970E-03
  1173.15    23044.   0.73   1.79  6.138E-03  1173.24  99.900  7.002E+02 Co1173
  1332.39    20769.   0.71   1.87  5.515E-03  1332.50  99.982  7.019E+02 Co1332
  1836.05      245.   7.47   1.56  4.208E-03  1836.01  99.200  1.642E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   146.78    36.81      4847.      1005. 8.731E+04   12.08   0.625  -        
   198.52    49.73     12365.      1326. 6.673E+04   15.18   0.681  -      s 
   385.40    96.42      1874.        90. 2.532E+03   71.31   0.588  -      sc
   395.68    98.99      2103.       121. 3.381E+03   58.44   0.394  -      s 
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   422.09   105.59      2271.       109. 3.012E+03   69.79   0.518  -      sc
   519.32   129.89      2194.       126. 3.592E+03   62.97   0.298  -      s 
   545.51   136.43      2377.      1263. 3.654E+04    7.42   0.900  -      s 
   954.90   238.72      2247.       327. 1.410E+04   27.04   0.863  -      sM
   989.00   247.25      1031.        57. 2.516E+03   84.47   0.312  -      sc
  1036.13   259.01      1532.        93. 4.309E+03   60.17   0.968  -       D
  1041.90   260.46      1588.        98. 4.525E+03   58.62   0.970  -       D
  1290.76   322.65       744.        45. 2.473E+03   91.14   0.455  -       c
  1406.70   351.63      1442.       256. 1.523E+04   27.79   1.058  -      s 
  1628.36   407.02       667.        43. 2.866E+03   90.43   0.562  -      sc
  1651.47   412.80      1438.       202. 1.370E+04   35.90   0.775  -      s 
  1683.60   420.83      1291.       123. 8.472E+03   52.91   0.720  -      s 
  2043.25   510.72      1553.       188. 1.523E+04   44.32   0.503  -      s 
  2171.67   542.81       587.       148. 1.267E+04   28.69   0.362  -      s 
  2333.63   583.30       785.       161. 1.460E+04   33.50   0.694  -      s 
  3050.97   762.61       614.       129. 1.468E+04   36.06   0.794  -      s 
  3188.11   796.90       856.       151. 1.782E+04   38.71   0.295  -      s 
  3547.15   886.67       963.       129. 1.665E+04   46.77   0.296  -      s 
  3730.41   932.49      1438.       230. 3.096E+04   35.52   0.818  -      s 
  4035.01  1008.65       864.       104. 1.490E+04   56.29   0.275  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    186.01    46.61     16470.     72552.    10.077     0.49   0.733 
 AM-241    237.88    59.57     15419.     75329.    10.462     0.49   0.735 
 CD-109    351.46    87.94      8772.     40851.     5.674     0.68   0.804 
 CO-57     487.54   121.94      3880.      9225.     1.281     1.66   0.838 
 Ce-139    663.30   165.86      2329.      1574.     0.219     6.14   0.840 
 SN-113   1568.04   391.95      1640.       494.     0.069    16.33   1.153 
 CS-137   2647.28   661.70      1362.     25582.     3.553     0.71   1.394 
 Y-898    3591.55   897.77      1410.       428.     0.060    19.21   1.376 
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 Co-1173  4692.83  1173.15       788.     23044.     3.201     0.73   1.786 
 Co-1332  5329.55  1332.39        98.     20769.     2.885     0.71   1.870 
 Y-1836   7342.76  1836.05        15.       245.     0.034     7.47   1.556s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4212E+04                                      8.15E+03             
                            46.54 1.421E+04  (P 1.177E+02 4.91E-01 4.25E+00 G  
 
AM-241       1.1609E+03                                      1.58E+05             
                            59.54 1.161E+03  (  8.959E+00 4.87E-01 3.57E+01 G  
 
CD-109       1.5419E+04                                      4.63E+02             
                            88.03 1.542E+04  (  1.658E+02 6.81E-01 3.61E+00 G  
 
CO-57        3.3478E+02                                      2.72E+02             
                           122.06 3.348E+02  (  1.063E+01 1.66E+00 8.56E+01 G  
 
Ce-139       5.3191E+02                                      1.38E+02             
                           165.85 5.319E+02  (  7.689E+01 6.14E+00 7.99E+01 G  
 
Hg-203      -6.5193E-03                                      4.66E+01             
                           279.17-6.519E-03 %(  1.788E+00 8.22E+03 8.15E+01 G  
 
SN-113       9.5011E+02                                      1.15E+02             
                           391.69 9.501E+02  (  3.682E+02 1.63E+01 6.40E+01 G  
 
CS-137       4.4236E+02                                      1.10E+04             
                           661.66 4.424E+02  (P 3.020E+00 7.12E-01 8.52E+01 G  
 
Y-898        1.6655E+03                                      1.07E+02             
                           898.02 1.665E+03  (  6.908E+02 1.92E+01 9.37E+01 G  
 
Co-1173      7.0021E+02                                      1.93E+03             
                          1173.24 7.002E+02  (  4.056E+00 7.32E-01 9.99E+01 G  
 
Co-1332      7.0186E+02                                      1.93E+03             
                          1332.50 7.019E+02  (  1.651E+00 7.07E-01 1.00E+02 G  
 
Y-1836       1.6424E+03                                      1.07E+02             
                          1836.01 1.642E+03  (  1.392E+02 7.47E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.3259E+04    1.4212E+04    4.918E-01%                1.18E+02
 AM-241       1.1568E+03    1.1609E+03    4.867E-01%                8.96E+00
 CD-109       4.5403E+03    1.5419E+04    6.810E-01%                1.66E+02
 CO-57        4.1787E+01    3.3478E+02    1.660E+00%                1.06E+01
 Ce-139       8.7347E+00    5.3191E+02    6.138E+00%                7.69E+01
 Hg-203 #A   -6.5193E-03 >12 Halflives   8.2197E+03%   1.7882E+00
 SN-113       6.9747E+00    9.5011E+02    1.633E+01%                3.68E+02
 CS-137       4.2015E+02    4.4236E+02    7.122E-01%                3.02E+00
 Y-898        8.2662E+00    1.6655E+03    1.921E+01%                6.91E+02
 Co-1173      5.2196E+02    7.0021E+02    7.316E-01%                4.06E+00
 Co-1332      5.2320E+02    7.0186E+02    7.069E-01%                1.65E+00
 Y-1836       8.1520E+00    1.6424E+03    7.471E+00%                1.39E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  279.0 to  2000.5 keV)     2.050E+04  Bq/Sample     
 Total Decayed Activity (  279.0 to  2000.5 keV) 3.7761527E+04  Bq/Sample 
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Ge08_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge8

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1175.4 101.0

Cs-137 1926 396 0.851 465 446.61 96.0

Co-60 3611 742 0.99974 742 697.22 93.9

Co-60 3612 742 0.999856 742 691.92 93.2

Reviewed By: Jody Watson

Date: 3/29/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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 Sample description                                             
      8_TunaCan_81427-334_2ndsource_032912                            
                                                                      

 Spectrum Filename: C:\User\SPC\Det8\8_TunaCan2nd_20120697.An1

 Acquisition information
        Start time:                 3/29/2012 1:58:04 AM    
        Live time:               3600
        Real time:               3622
        Dead time:                  0.61 %
        Detector ID:                    8

 Detector system                                                
      Ge 8 SN/174                                                     
                                                                      

 Calibration
        Filename:                   8_Soil_TunaCan.Clb
      8_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               3/28/2012 10:35:07 AM   
             Zero offset:           0.050 keV
             Gain:                  0.250 keV/channel
             Quadratic:             8.067E-10 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 10:35:20 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.39 %
             Log(Eff):             -1.098764E-01 + (-4.958544E-01*Log(E) ) + 
                                    ( -2.572270E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.71 %
             Log(Eff):             -2.525301E+01 + ( 9.398253E+00*Log(E) ) + 
                                    ( -1.000034E+00*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.55keV )
        Stop channel:            8000 (  2000.30keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       8_2012-03-02_0402.PBC
                                                 3/2/2012 4:02:11 AM     

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:      27.9595

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.61      594.  17.47   1.15  1.254E-02
    46.53    38495.   0.62   0.95  2.001E-02    46.54   4.250  1.345E+04 Pb210 
    49.81      542.  25.92   1.04  2.243E-02
    59.48    43371.   0.71   0.98  2.878E-02    59.54  35.700  1.175E+03 AM241 
    84.86      327.  26.82   0.98  3.922E-02
    88.03    22911.   0.76   0.98  3.992E-02    88.03   3.610  1.504E+04 CD109 
   122.06     5318.   2.55   1.03  4.146E-02   122.06  85.600  3.349E+02 CO57  
   136.54      691.  14.03   0.89  3.998E-02
   165.93     1033.   8.62   1.19  3.628E-02   165.85  79.900  6.077E+02 Ce139 
   177.05       71.  70.08   0.69  3.453E-02
   185.74      128.  40.98   0.85  3.329E-02
   227.93       52.  65.04   0.45  2.844E-02
   270.79       87.  50.41   0.41  2.486E-02
   278.94       44. 131.33   1.13  2.428E-02   279.17  81.500  HL>Cutoff Hg203 
   302.52       63.  54.81   0.69  2.279E-02
   370.09       35.  84.23   0.41  1.941E-02
   391.61      316.  17.91   0.81  1.855E-02   391.69  64.000  1.016E+03 SN113 
   409.22       93.  50.95   0.41  1.791E-02
   428.24       88.  46.51   0.39  1.726E-02
   564.57       72.  45.26   0.57  1.378E-02
   591.73       73.  42.60   0.61  1.326E-02
   661.62    15734.   0.88   1.38  1.209E-02   661.66  85.210  4.466E+02 CS137 
   720.39       41.  72.89   0.46  1.126E-02
   831.73       36.  50.61   0.44  9.986E-03
   897.91      396.  17.93   1.52  9.360E-03   898.02  93.700  2.554E+03 Y898  
  1092.31       69.  44.41   0.50  7.924E-03
  1173.30    13922.   0.92   1.73  7.452E-03  1173.24  99.900  6.972E+02 Co1173
  1332.56    12390.   0.92   1.75  6.677E-03  1332.50  99.982  6.919E+02 Co1332
  1836.18      152.   9.00   1.63  5.046E-03  1836.01  99.200  1.724E+03 Y1836 
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 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   146.23    36.61      3218.       594. 4.742E+04   17.47   1.147  -      s 
   199.01    49.81      6400.       542. 2.416E+04   25.92   1.039  -      sM
   339.16    84.85      3491.       236. 6.026E+03   42.58   0.697  -      sM
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   545.91   136.54      2178.       691. 1.728E+04   14.03   0.888  -        
   707.94   177.05       893.        71. 2.046E+03   70.08   0.693  -      sM
   742.68   185.74       978.       128. 3.835E+03   40.98   0.847  -      sM
   911.43   227.93       546.        52. 1.829E+03   65.04   0.445  -      sc
  1082.86   270.79       683.        87. 3.486E+03   50.41   0.413  -      sM
  1209.76   302.52       484.        63. 2.765E+03   54.81   0.692  -      s 
  1480.00   370.09       385.        35. 1.803E+03   84.23   0.412  -      sc
  1636.49   409.22       685.        93. 5.212E+03   50.95   0.407  -      s 
  1712.56   428.24       565.        88. 5.117E+03   46.51   0.393  -      s 
  2257.86   564.57       330.        72. 5.224E+03   45.26   0.565  -      s 
  2366.45   591.73       298.        73. 5.505E+03   42.60   0.613  -      s 
  2881.06   720.39       284.        41. 3.640E+03   72.89   0.464  -      s 
  3326.37   831.73       148.        36. 3.605E+03   50.61   0.439  -      s 
  4368.55  1092.31       290.        69. 8.708E+03   44.41   0.495  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.71    46.48     12173.     40702.    11.306     0.74   0.992 
 AM-241    237.70    59.48     10649.     43371.    12.047     0.71   0.984 
 CD-109    351.85    88.02      4506.     23196.     6.443     0.88   1.056 
 CO-57     487.99   122.06      2908.      5318.     1.477     2.55   1.026 
 Ce-139    663.47   165.93      1722.      1033.     0.287     8.62   1.189s
 Hg-203   1115.46   278.94      1642.        44.     0.012   131.33   1.133 
 SN-113   1566.07   391.61       822.       316.     0.088    17.91   0.806s
 CS-137   2646.01   661.62       665.     15731.     4.370     0.88   1.379 
 Y-898    3591.03   897.91       871.       396.     0.110    17.93   1.524 
 Co-1173  4692.46  1173.30       374.     13922.     3.867     0.92   1.726 
 Co-1332  5329.42  1332.56        82.     12390.     3.442     0.92   1.753 
 Y-1836   7343.62  1836.18         6.       152.     0.042     9.00   1.626s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4221E+04                                      8.15E+03             
                            46.54 1.422E+04  (  1.806E+02 7.43E-01 4.25E+00 G  
 
AM-241       1.1754E+03                                      1.58E+05             
                            59.54 1.175E+03  (  1.311E+01 7.10E-01 3.57E+01 G  
 
CD-109       1.5223E+04                                      4.63E+02             
                            88.03 1.522E+04  (  2.071E+02 8.83E-01 3.61E+00 G  
 
CO-57        3.3494E+02                                      2.72E+02             
                           122.06 3.349E+02  (  1.600E+01 2.55E+00 8.56E+01 G  
 
Ce-139       6.0766E+02                                      1.38E+02             
                           165.85 6.077E+02 *(  1.153E+02 8.62E+00 7.99E+01 G  
 
Hg-203       6.1671E-01                                      4.66E+01             
                           279.17 6.167E-01  (  2.689E+00 1.31E+02 8.15E+01 G  
 
SN-113       1.0157E+03                                      1.15E+02             
                           391.69 1.016E+03  (  4.390E+02 1.79E+01 6.40E+01 G  
 
CS-137       4.4661E+02                                      1.10E+04             
                           661.66 4.466E+02  (P 3.489E+00 8.85E-01 8.52E+01 G  
 
Y-898        2.5543E+03                                      1.07E+02             
                           898.02 2.554E+03  (  9.046E+02 1.79E+01 9.37E+01 G  
 
Co-1173      6.9722E+02                                      1.93E+03             
                          1173.24 6.972E+02  (  4.649E+00 9.19E-01 9.99E+01 G  
 
Co-1332      6.9192E+02                                      1.93E+03             
                          1332.50 6.919E+02  (  2.515E+00 9.18E-01 1.00E+02 G  
 
Y-1836       1.7236E+03                                      1.07E+02             
                          1836.01 1.724E+03  (  1.542E+02 9.00E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.

Page 4

Page 730 of 860



8_TunaCan2nd_20120697
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.3265E+04    1.4221E+04    7.429E-01%                1.81E+02
 AM-241       1.1712E+03    1.1754E+03    7.101E-01%                1.31E+01
 CD-109       4.4713E+03    1.5223E+04    8.832E-01%                2.07E+02
 CO-57        4.1631E+01    3.3494E+02    2.551E+00%                1.60E+01
 Ce-139 #     9.8959E+00    6.0766E+02    8.616E+00%                1.15E+02
 Hg-203  A    6.1671E-01 >12 Halflives   1.3133E+02%   2.6892E+00
 SN-113       7.3819E+00    1.0157E+03    1.791E+01%                4.39E+02
 CS-137       4.2415E+02    4.4661E+02    8.848E-01%                3.49E+00
 Y-898        1.2542E+01    2.5543E+03    1.793E+01%                9.05E+02
 Co-1173      5.1942E+02    6.9722E+02    9.185E-01%                4.65E+00
 Co-1332      5.1548E+02    6.9192E+02    9.176E-01%                2.52E+00
 Y-1836       8.4633E+00    1.7236E+03    8.997E+00%                1.54E+02
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.3 keV)     2.045E+04  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.3 keV) 3.8690848E+04  Bq/Sample 
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Ge09_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge9

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1169.4 100.4

Cs-137 1926 396 0.851 465 444.52 95.6

Co-60 3611 742 0.99974 742 687.72 92.7

Co-60 3612 742 0.999856 742 692.56 93.3

Reviewed By: Jody Watson

Date: 6/14/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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 Sample description                                             
      9_TunaCan_90099_061412                                          
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_TunaCan_20120371.An1

 Acquisition information
        Start time:                 6/14/2012 10:54:15 AM   
        Live time:               3600
        Real time:               3629
        Dead time:                  0.81 %
        Detector ID:                    9

 Detector system                                                
      Ge 9 SN/100113                                                  
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               6/14/2012 10:19:40 AM   
             Zero offset:           0.088 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.039E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  1999.66keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2012-05-27_0502.PBC
                                                 5/27/2012 5:02:59 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0390

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.54      860.  12.66   1.34  1.634E-02
    46.62    48876.   0.54   1.09  2.580E-02    46.54   4.250  1.338E+04 Pb210 
    50.03      116. 122.12   1.09  2.886E-02
    59.57    54776.   0.62   1.11  3.661E-02    59.54  35.700  1.169E+03 AM241 
    63.90       47. 193.18   0.35  3.962E-02
    88.09    26880.   0.87   1.14  5.052E-02    88.03   3.610  1.566E+04 CD109 
   122.10     5522.   2.86   1.15  5.303E-02   122.06  85.600  3.312E+02 CO57  
   136.38      729.  11.64   1.25  5.151E-02
   165.67      814.  10.74   1.30  4.629E-02   165.85  79.900  5.417E+02 Ce139 
   295.46      252.  33.13   0.56  3.229E-02
   316.16       66.  75.82   0.25  3.082E-02
   356.41       45.  97.50   1.36  2.835E-02
   358.68       42. 110.02   1.37  2.822E-02
   379.76       37.  75.05   0.46  2.711E-02
   391.75      310.  24.80   1.08  2.652E-02   391.69  64.000  1.113E+03 SN113 
   454.98       83.  53.05   0.37  2.383E-02
   568.66      103.  37.41   0.47  2.026E-02
   626.42       84.  49.00   0.45  1.885E-02
   661.66    23324.   0.76   1.61  1.810E-02   661.66  85.210  4.445E+02 CS137 
   821.54      239.  27.43   0.39  1.536E-02
   876.16       66.  52.19   0.61  1.462E-02
   898.25      346.  23.61   1.52  1.434E-02   898.02  93.700  2.406E+03 Y898  
   937.90       34.  79.64   0.44  1.387E-02
  1071.41       38.  61.01   0.57  1.249E-02
  1085.31       68.  35.74   1.00  1.237E-02
  1098.64       14. 140.33   0.47  1.225E-02
  1173.23    20836.   0.81   2.05  1.163E-02  1173.24  99.900  6.877E+02 Co1173
  1332.49    18966.   0.75   2.11  1.050E-02  1332.50  99.982  6.926E+02 Co1332
  1835.90      150.  10.23   1.72  8.080E-03  1836.01  99.200  1.745E+03 Y1836 
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 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   145.76    36.54      3297.       860. 5.262E+04   12.66   1.336  -      s 
   199.48    49.98      8660.       956. 3.313E+04   18.50   0.958  -      sM
   255.13    63.90      2893.        47. 1.186E+03  193.18   0.347  -      sc
   544.97   136.38      1941.       729. 1.415E+04   11.64   1.247  -        
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
  1181.07   295.46      1550.       252. 7.804E+03   33.13   0.562  -      s 
  1263.87   316.16       856.        66. 2.136E+03   75.82   0.245  -      sc
  1424.84   356.47       930.        45. 1.579E+03   97.50   1.363  -      sc
  1433.89   358.73      1025.        42. 1.473E+03  110.02   1.365  -      sc
  1518.22   379.76       367.        37. 1.365E+03   75.05   0.460  -      sc
  1819.03   454.98       702.        83. 3.496E+03   53.05   0.375  -      s 
  2273.73   568.66       433.       103. 5.068E+03   37.41   0.468  -      s 
  2504.73   626.42       460.        84. 4.455E+03   49.00   0.451  -      s 
  3285.25   821.54       812.       239. 1.556E+04   27.43   0.391  -      s 
  3503.76   876.16       400.        66. 4.538E+03   52.19   0.608  -      s 
  3750.76   937.90       332.        34. 2.488E+03   79.64   0.436  -      sc
  4284.91  1071.41       226.        38. 3.015E+03   61.01   0.571  -      s 
  4340.51  1085.31       224.        68. 5.498E+03   35.74   1.000  -      s 
  4393.86  1098.64       186.        14. 1.143E+03  140.33   0.472  -      sc

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.86    46.57     13300.     51041.    14.178     0.65   1.116 
 AM-241    237.82    59.57     11784.     54776.    15.216     0.62   1.111 
 CD-109    351.87    88.09      5995.     26880.     7.467     0.87   1.137 
 CO-57     487.85   122.10      3767.      5522.     1.534     2.86   1.155 
 Ce-139    662.09   165.67      1864.       814.     0.226    10.74   1.299 
 Hg-203   1120.44   280.29      2362.       -52.    -0.014   133.84   1.296s
 SN-113   1565.85   391.67      1962.       266.     0.074    24.38   1.393 
 CS-137   2645.72   661.66      1258.     23324.     6.479     0.76   1.614 
 Y-898    3592.12   898.25      1148.       346.     0.096    23.61   1.524s
 Co-1173  4692.30  1173.23       840.     20836.     5.788     0.81   2.049 
 Co-1332  5329.58  1332.49       131.     18966.     5.268     0.75   2.109 
 Y-1836   7344.43  1835.90        14.       150.     0.042    10.23   1.719s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120371.An1           
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.3971E+04                                      8.15E+03             
                            46.54 1.397E+04  (  1.478E+02 6.46E-01 4.25E+00 G  
 
AM-241       1.1694E+03                                      1.58E+05             
                            59.54 1.169E+03  (  1.086E+01 6.16E-01 3.57E+01 G  
 
CD-109       1.5657E+04                                      4.63E+02             
                            88.03 1.566E+04  (  2.117E+02 8.71E-01 3.61E+00 G  
 
CO-57        3.3118E+02                                      2.72E+02             
                           122.06 3.312E+02  (  1.731E+01 2.86E+00 8.56E+01 G  
 
Ce-139       5.4173E+02                                      1.38E+02             
                           165.85 5.417E+02  (  1.357E+02 1.07E+01 7.99E+01 G  
 
Hg-203      -5.2429E-01                                      4.66E+01             
                           279.17-5.243E-01 ?(  2.327E+00 1.34E+02 8.15E+01 G  
 
SN-113       9.5260E+02                                      1.15E+02             
                           391.69 9.526E+02 ?(  7.503E+02 2.44E+01 6.40E+01 G  
 
CS-137       4.4452E+02                                      1.10E+04             
                           661.66 4.445E+02  (  3.202E+00 7.63E-01 8.52E+01 G  
 
Y-898        2.4057E+03                                      1.07E+02             
                           898.02 2.406E+03 @(  1.118E+03 2.36E+01 9.37E+01 G  
 
Co-1173      6.8772E+02                                      1.93E+03             
                          1173.24 6.877E+02  (  4.547E+00 8.09E-01 9.99E+01 G  
 
Co-1332      6.9256E+02                                      1.93E+03             
                          1332.50 6.926E+02  (  2.044E+00 7.49E-01 1.00E+02 G  
 
Y-1836       1.7452E+03                                      1.07E+02             
                          1836.01 1.745E+03  (  2.388E+02 1.02E+01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
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       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 Hg-203     280.29      2362.       -52.    -0.014   133.84   0.000E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.2947E+04    1.3971E+04    6.459E-01%                1.48E+02
 AM-241       1.1648E+03    1.1694E+03    6.156E-01%                1.09E+01
 CD-109       4.0954E+03    1.5657E+04    8.713E-01%                2.12E+02
 CO-57        3.3792E+01    3.3118E+02    2.862E+00%                1.73E+01
 Ce-139       5.9752E+00    5.4173E+02    1.074E+01%                1.36E+02
 Hg-203 #A   -5.2429E-01 >12 Halflives   1.3384E+02%   2.3272E+00
 SN-113 #     4.3447E+00    9.5260E+02    2.438E+01%                7.50E+02
 CS-137       4.2011E+02    4.4452E+02    7.635E-01%                3.20E+00
 Y-898  #     7.1422E+00    2.4057E+03    2.361E+01%                1.12E+03
 Co-1173      4.9827E+02    6.8772E+02    8.087E-01%                4.55E+00
 Co-1332      5.0178E+02    6.9256E+02    7.487E-01%                2.04E+00
 Y-1836       5.1813E+00    1.7452E+03    1.023E+01%                2.39E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  379.7 to  1999.7 keV)     1.968E+04  Bq/Sample     
 Total Decayed Activity (  379.7 to  1999.7 keV) 3.8598309E+04  Bq/Sample 
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Ge14_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge14

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1140.8 98.0

Cs-137 1926 396 0.851 465 447.55 96.2

Co-60 3611 742 0.99974 742 690.01 93.0

Co-60 3612 742 0.999856 742 699.61 94.2

Reviewed By: Jody Watson

Date: 4/24/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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      ORTEC g v - i (3263) Env32  G53W4.25  7/6/2012 9:20:28 AM     Page  1
 TestAmerica, Inc.               Spectrum name: 14_TunaCan2nd_20120390.An1       
                                                                                 
 Sample description                                             
      14_TunaCan2nd_rad10_042412                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det14\14_TunaCan2nd_20120390.An1

 Acquisition information
        Start time:                 4/24/2012 8:12:45 AM    
        Live time:               3600
        Real time:               3635
        Dead time:                  0.95 %
        Detector ID:                   14

 Detector system                                                
      Ge14 SN/11080670                                                
                                                                      

 Calibration
        Filename:                   14_Soil_TunaCan.Clb
      14_TunaCan_90099_042312                                         
                                                                      

        Energy Calibration                                      
             Created:               4/23/2012 11:29:29 AM   
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.959E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/23/2012 11:29:47 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.02 %
             Log(Eff):              2.101260E-01 + (-5.951973E-01*Log(E) ) + 
                                    ( -1.605331E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.28 %
             Log(Eff):             -2.391492E+01 + ( 8.828985E+00*Log(E) ) + 
                                    ( -9.371496E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.67keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       14_2012-04-01_0328.PBC
                                                 4/1/2012 3:28:19 AM     

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0804

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.65      636.  14.35   0.68  1.394E-02
    46.70    42844.   0.65   0.73  2.183E-02    46.54   4.250  1.384E+04 Pb210 
    49.57      579.  23.20   1.08  2.397E-02
    59.66    44776.   0.62   0.73  3.072E-02    59.54  35.700  1.141E+03 AM241 
    88.02    24143.   0.88   0.79  4.196E-02    88.03   3.610  1.568E+04 CD109 
   121.97     5150.   2.07   0.81  4.379E-02   122.06  85.600  3.284E+02 CO57  
   136.39      594.  12.74   0.84  4.244E-02
   165.76      922.   8.50   0.93  3.800E-02   165.85  79.900  5.802E+02 Ce139 
   238.43      269.  23.37   0.71  2.933E-02
   315.48      114.  42.70   0.42  2.361E-02
   327.51       51.  61.93   0.45  2.293E-02
   351.90      216.  23.90   0.91  2.167E-02
   364.95       52.  64.29   0.48  2.106E-02
   374.52      129.  45.68   0.49  2.064E-02
   391.67      297.  17.91   1.16  1.993E-02   391.69  64.000  1.044E+03 SN113 
   510.55      153.  33.44   0.60  1.616E-02
   661.74    16713.   0.81   1.30  1.313E-02   661.66  85.210  4.376E+02 CS137 
   665.93       55.  47.01   1.30  1.306E-02
   682.98       51.  73.33   0.31  1.280E-02
   802.77      123.  33.88   0.65  1.124E-02
   897.96      328.  20.32   1.77  1.026E-02   898.02  93.700  2.290E+03 Y898  
   978.13       53.  59.31   0.31  9.568E-03
  1173.32    15097.   0.91   1.81  8.243E-03  1173.24  99.900  6.900E+02 Co1173
  1332.58    13794.   0.88   1.91  7.422E-03  1332.50  99.982  6.996E+02 Co1332
  1836.21      153.   8.94   1.16  5.686E-03  1836.01  99.200  1.816E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
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   145.93    36.65      2712.       636. 4.559E+04   14.35   0.681  -      s 
   197.59    49.57      6158.       579. 2.414E+04   23.20   1.078  -      s 
   544.79   136.39      1623.       594. 1.400E+04   12.74   0.836  -        
   952.87   238.43      1166.       269. 9.182E+03   23.37   0.709  -        
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
  1261.02   315.48       752.       114. 4.829E+03   42.70   0.415  -      s 
  1309.15   327.51       440.        51. 2.232E+03   61.93   0.449  -      s 
  1406.69   351.90       776.       216. 9.981E+03   23.90   0.914  -        
  1458.89   364.95       463.        52. 2.484E+03   64.29   0.475  -      s 
  1497.18   374.52       912.       129. 6.250E+03   45.68   0.487  -      s 
  2041.26   510.55       669.       153. 9.449E+03   33.44   0.603  -      s 
  2662.75   665.91       160.        40. 3.074E+03   48.94   0.586  -      sM
  2731.03   682.98       385.        51. 3.984E+03   73.33   0.306  -      s 
  3210.25   802.77       443.       123. 1.098E+04   33.88   0.654  -      s 
  3911.87   978.13       330.        53. 5.539E+03   59.31   0.307  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    186.10    46.70     10276.     42803.    11.890     0.65   0.733 
 AM-241    237.93    59.66      8589.     44776.    12.438     0.62   0.733 
 CD-109    351.36    88.02      4956.     24143.     6.706     0.88   0.785 
 CO-57     487.12   121.97      1860.      5150.     1.431     2.07   0.805 
 Ce-139    662.24   165.76      1490.       922.     0.256     8.50   0.930s
 Hg-203   1114.33   278.80      1377.       -40.    -0.011   133.76   0.957s
 SN-113   1565.78   391.67       802.       297.     0.083    17.91   1.165 
 CS-137   2645.99   661.72       749.     17094.     4.748     0.86   1.367 
 Y-898    3591.10   897.96       851.       328.     0.091    20.32   1.769s
 Co-1173  4692.93  1173.32       513.     15097.     4.194     0.91   1.810 
 Co-1332  5330.26  1332.58       105.     13794.     3.832     0.88   1.907 
 Y-1836   7346.17  1836.21         5.       153.     0.042     8.94   1.165s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

�
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________

Page 3

Page 749 of 860



14_TunaCan2nd_20120390
 
Pb-210   N   1.3845E+04                                      8.15E+03             
                            46.54 1.384E+04  (P 1.537E+02 6.55E-01 4.25E+00 G  
 
AM-241       1.1408E+03                                      1.58E+05             
                            59.54 1.141E+03  (  1.107E+01 6.17E-01 3.57E+01 G  
 
CD-109       1.5678E+04                                      4.63E+02             
                            88.03 1.568E+04  (  2.148E+02 8.77E-01 3.61E+00 G  
 
CO-57        3.2838E+02                                      2.72E+02             
                           122.06 3.284E+02  (  1.299E+01 2.07E+00 8.56E+01 G  
 
Ce-139       5.8018E+02                                      1.38E+02             
                           165.85 5.802E+02 *(  1.149E+02 8.50E+00 7.99E+01 G  
 
Hg-203      -5.1862E-01                                      4.66E+01             
                           279.17-5.186E-01 ?(  2.305E+00 1.34E+02 8.15E+01 G  
 
SN-113       1.0438E+03                                      1.15E+02             
                           391.69 1.044E+03  (  4.727E+02 1.79E+01 6.40E+01 G  
 
CS-137       4.4755E+02                                      1.10E+04             
                           661.66 4.475E+02  (  3.410E+00 8.57E-01 8.52E+01 G  
 
Y-898        2.2899E+03                                      1.07E+02             
                           898.02 2.290E+03 *(  9.680E+02 2.03E+01 9.37E+01 G  
 
Co-1173      6.9001E+02                                      1.93E+03             
                          1173.24 6.900E+02  (  4.948E+00 9.10E-01 9.99E+01 G  
 
Co-1332      6.9961E+02                                      1.93E+03             
                          1332.50 6.996E+02  (  2.559E+00 8.77E-01 1.00E+02 G  
 
Y-1836       1.8162E+03                                      1.07E+02             
                          1836.01 1.816E+03  (  1.603E+02 8.94E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
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   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 Hg-203     278.80      1377.       -40.    -0.011   133.76   0.000E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.2885E+04    1.3845E+04    6.553E-01%                1.54E+02
 AM-241       1.1366E+03    1.1408E+03    6.168E-01%                1.11E+01
 CD-109       4.4274E+03    1.5678E+04    8.766E-01%                2.15E+02
 CO-57        3.8172E+01    3.2838E+02    2.068E+00%                1.30E+01
 Ce-139 #     8.2779E+00    5.8018E+02    8.497E+00%                1.15E+02
 Hg-203 #A   -5.1862E-01 >12 Halflives   1.3376E+02%   2.3053E+00
 SN-113       6.4765E+00    1.0438E+03    1.791E+01%                4.73E+02
 CS-137       4.2434E+02    4.4755E+02    8.571E-01%                3.41E+00
 Y-898  #     9.4790E+00    2.2899E+03    2.032E+01%                9.68E+02
 Co-1173      5.0921E+02    6.9001E+02    9.096E-01%                4.95E+00
 Co-1332      5.1630E+02    6.9961E+02    8.770E-01%                2.56E+00
 Y-1836       7.5179E+00    1.8162E+03    8.944E+00%                1.60E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.7 to  1999.5 keV)     1.997E+04  Bq/Sample     
 Total Decayed Activity (   37.7 to  1999.5 keV) 3.8559289E+04  Bq/Sample 
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Ge16_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge16

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1175.5 101.0

Cs-137 1926 396 0.851 465 456.26 98.1

Co-60 3611 742 0.99974 742 696.55 93.8

Co-60 3612 742 0.999856 742 694.91 93.6

Reviewed By: Jody Watson

Date: 7/17/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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 TestAmerica, Inc.               Spectrum name: 16_TunaCan2nd_81427_071712.An1   
                                                                                 
 Sample description                                             
      16_Soil_TunaCan2nd_81427                                        
                                                                      

 Spectrum Filename: C:\User\SPC\Det16\16_TunaCan2nd_81427_071712.An1

 Acquisition information
        Start time:                 7/17/2012 11:27:38 AM   
        Live time:               3600
        Real time:               3637
        Dead time:                  1.01 %
        Detector ID:                   16

 Detector system                                                
      Ge16 SN/11012217                                                
                                                                      

 Calibration
        Filename:                   16_Soil_TunaCan.Clb
      16_TunaCan_90099_071012                                         
                                                                      

        Energy Calibration                                      
             Created:               7/13/2012 9:47:11 AM    
             Zero offset:           0.111 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.955E-08 keV/channel^2

        Efficiency Calibration
             Created:               7/13/2012 9:47:24 AM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.01 %
             Log(Eff):              1.477416E-02 + (-5.514266E-01*Log(E) ) + 
                                    ( -1.443482E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.17 %
             Log(Eff):             -2.408438E+01 + ( 8.948554E+00*Log(E) ) + 
                                    ( -9.513599E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  1999.62keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       16_2012-07-01_0410.PBC
                                                 7/1/2012 4:10:46 AM     

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0735

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.61      662.  16.00   0.95  1.502E-02
    46.61    44788.   0.57   0.95  2.354E-02    46.54   4.250  1.344E+04 Pb210 
    49.73      846.  14.98   0.96  2.615E-02
    51.93       67. 175.93   0.96  2.781E-02
    59.60    50058.   0.62   0.95  3.331E-02    59.54  35.700  1.176E+03 AM241 
    67.02      327.  40.04   0.43  3.772E-02
    77.05      248.  35.16   0.66  4.226E-02
    88.11    23229.   0.97   1.00  4.552E-02    88.03   3.610  1.578E+04 CD109 
    92.72      154.  41.19   0.62  4.641E-02
   102.49      234.  36.86   0.72  4.751E-02
   122.18     4603.   2.65   1.08  4.728E-02   122.06  85.600  3.368E+02 CO57  
   136.63      690.  11.63   1.03  4.571E-02
   165.89      573.  14.69   0.88  4.155E-02   165.85  79.900  5.132E+02 Ce139 
   279.05       48. 131.87   1.16  2.876E-02   279.17  81.500  HL>Cutoff Hg203 
   383.49       28. 109.64   0.60  2.290E-02
   391.47      391.  21.81   0.93  2.256E-02   391.69  64.000  2.012E+03 SN113 
   416.76      115.  47.52   0.73  2.156E-02
   454.44      148.  42.64   0.71  2.024E-02
   470.03      138.  36.11   1.33  1.974E-02
   471.50       87.  46.19   1.33  1.970E-02
   609.23      184.  25.35   0.44  1.633E-02
   661.72    20285.   0.80   1.52  1.537E-02   661.66  85.210  4.563E+02 CS137 
   688.53       70.  44.77   0.67  1.492E-02
   756.44       34.  63.94   0.34  1.392E-02
   891.54      148.  42.73   0.38  1.231E-02
   898.03      342.  24.68   0.43  1.225E-02   898.02  93.700  3.456E+03 Y898  
  1092.88      180.  35.97   0.46  1.057E-02
  1173.34    17966.   0.81   1.90  1.002E-02  1173.24  99.900  6.965E+02 Co1173
  1332.62    16290.   0.80   2.05  9.096E-03  1332.50  99.982  6.949E+02 Co1332
  1836.30      109.  12.59   1.70  7.121E-03  1836.01  99.200  1.789E+03 Y1836 
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 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   145.94    36.61      3330.       662. 4.407E+04   16.00   0.954  -        
   198.40    49.77      7608.       846. 3.236E+04   14.98   0.955  -       D
   206.87    51.89      6455.       301. 1.081E+04   38.23   0.957  -       D
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   267.54    67.02      4805.       327. 8.670E+03   40.04   0.431  -      s 
   307.65    77.05      2954.       248. 5.881E+03   35.16   0.659  -      s 
   370.31    92.72      1548.       154. 3.319E+03   41.19   0.623  -      s 
   409.40   102.49      2168.       234. 4.932E+03   36.86   0.719  -      s 
   545.90   136.63      1724.       690. 1.509E+04   11.63   1.033  -        
  1533.12   383.49       438.        28. 1.245E+03  109.64   0.596  -       c
  1666.20   416.76       856.       115. 5.319E+03   47.52   0.732  -      s 
  1816.90   454.44      1051.       148. 7.328E+03   42.64   0.711  -      s 
  1879.23   470.27      1171.       138. 6.985E+03   36.11   1.330  -       D
  1885.13   471.75       760.        87. 4.406E+03   46.19   1.331  -       D
  2436.00   609.23       541.       184. 1.125E+04   25.35   0.437  -      s 
  2753.21   688.53       304.        70. 4.691E+03   44.77   0.673  -      s 
  3024.88   756.44       198.        34. 2.419E+03   63.94   0.336  -      s 
  3565.37   891.54       821.       148. 1.199E+04   42.73   0.382  -      sM
  4370.93  1092.88       734.       180. 1.708E+04   35.97   0.458  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.74    46.56     12987.     46638.    12.955     0.67   0.934 
 AM-241    237.89    59.60     10773.     50058.    13.905     0.62   0.952 
 CD-109    351.86    88.11      5903.     23229.     6.452     0.97   0.996 
 CO-57     488.11   122.18      2577.      4603.     1.279     2.65   1.080 
 Ce-139    662.88   165.89      1776.       573.     0.159    14.69   0.876 
 Hg-203   1115.44   279.05      1953.        48.     0.013   131.87   1.164s
 SN-113   1566.59   391.86      1251.       282.     0.078    26.27   0.890s
 CS-137   2645.99   661.72      1025.     20285.     5.635     0.80   1.515 
 Y-898    3591.33   898.03      1130.       342.     0.095    24.68   0.434s
 Co-1173  4692.85  1173.34       496.     17966.     4.991     0.81   1.896 
 Co-1332  5330.25  1332.62        94.     16290.     4.525     0.80   2.052 
 Y-1836   7346.21  1836.30        14.       109.     0.030    12.59   1.698s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

�
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4024E+04                                      8.15E+03             
                            46.54 1.402E+04  (P 1.605E+02 6.71E-01 4.25E+00 G  
 
AM-241       1.1755E+03                                      1.58E+05             
                            59.54 1.176E+03  (  1.142E+01 6.21E-01 3.57E+01 G  
 
CD-109       1.5779E+04                                      4.63E+02             
                            88.03 1.578E+04  (  2.451E+02 9.70E-01 3.61E+00 G  
 
CO-57        3.3677E+02                                      2.72E+02             
                           122.06 3.368E+02  (  1.751E+01 2.65E+00 8.56E+01 G  
 
Ce-139       5.1324E+02                                      1.38E+02             
                           165.85 5.132E+02  (  1.783E+02 1.47E+01 7.99E+01 G  
 
Hg-203       5.6505E-01                                      4.66E+01             
                           279.17 5.651E-01 *(  2.473E+00 1.32E+02 8.15E+01 G  
 
SN-113       1.4529E+03                                      1.15E+02             
                           391.69 1.453E+03  (  8.626E+02 2.63E+01 6.40E+01 G  
 
CS-137       4.5626E+02                                      1.10E+04             
                           661.66 4.563E+02  (  3.417E+00 8.02E-01 8.52E+01 G  
 
Y-898        3.4565E+03                                      1.07E+02             
                           898.02 3.456E+03 *(  1.611E+03 2.47E+01 9.37E+01 G  
 
Co-1173      6.9655E+02                                      1.93E+03             
                          1173.24 6.965E+02  (  4.129E+00 8.09E-01 9.99E+01 G  
 
Co-1332      6.9491E+02                                      1.93E+03             
                          1332.50 6.949E+02  (  2.043E+00 8.03E-01 1.00E+02 G  
 
Y-1836       1.7894E+03                                      1.07E+02             
                          1836.01 1.789E+03  (  3.307E+02 1.26E+01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
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   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 Hg-203     279.05      1953.        48.     0.013   131.87   0.000E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.2959E+04    1.4024E+04    6.724E-01%                1.60E+02
 AM-241       1.1708E+03    1.1755E+03    6.214E-01%                1.14E+01
 CD-109       3.9282E+03    1.5779E+04    9.701E-01%                2.45E+02
 CO-57        3.1587E+01    3.3677E+02    2.653E+00%                1.75E+01
 Ce-139       4.7936E+00    5.1324E+02    1.469E+01%                1.78E+02
 Hg-203 #A    5.6505E-01 >12 Halflives   1.3187E+02%   2.4725E+00
 SN-113       5.4311E+00    1.4529E+03    2.627E+01%                8.63E+02
 CS-137       4.3030E+02    4.5626E+02    8.015E-01%                3.42E+00
 Y-898  #     8.2791E+00    3.4565E+03    2.468E+01%                1.61E+03
 Co-1173      4.9870E+02    6.9655E+02    8.087E-01%                4.13E+00
 Co-1332      4.9753E+02    6.9491E+02    8.032E-01%                2.04E+00
 Y-1836       4.2861E+00    1.7894E+03    1.259E+01%                3.31E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  609.2 to  1999.6 keV)     1.954E+04  Bq/Sample     
 Total Decayed Activity (  609.2 to  1999.6 keV) 4.0374930E+04  Bq/Sample 
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Ge17_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge17

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1140.2 97.9

Cs-137 1926 396 0.851 465 440.98 94.8

Co-60 3611 742 0.99974 742 682.05 91.9

Co-60 3612 742 0.999856 742 689.63 92.9

Reviewed By: Megan McAfee

Date: 4/13/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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 Sample description                                             
      17_Tuna2nd_81427_032612                                         
                                                                      

 Spectrum Filename: C:\User\SPC\Det17\17_Tuna2nd_20120265.An1

 Acquisition information
        Start time:                 3/26/2012 9:29:21 AM    
        Live time:               3600
        Real time:               3637
        Dead time:                  1.02 %
        Detector ID:                   17

 Detector system                                                
      Ge17 SN/11080671                                                
                                                                      

 Calibration
        Filename:                   17_Soil_TunaCan.Clb
      17_TunaCan_90099_032612                                         
                                                                      

        Energy Calibration                                      
             Created:               4/12/2012 9:28:30 AM    
             Zero offset:           0.118 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.376E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/12/2012 9:28:42 AM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.91 %
             Log(Eff):             -5.264190E-01 + (-4.024164E-01*Log(E) ) + 
                                    ( -2.604461E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.00 %
             Log(Eff):             -2.343889E+01 + ( 8.582715E+00*Log(E) ) + 
                                    ( -9.075430E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.63keV )
        Stop channel:            8000 (  1999.21keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       17_2012-02-26_0520.PBC
                                                 2/26/2012 5:20:29 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0590

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.64      681.  13.12   0.69  1.356E-02
    40.87      116.  86.09   0.16  1.677E-02
    46.62    41004.   0.69   0.76  2.106E-02    46.54   4.250  1.365E+04 Pb210 
    49.59      775.  17.97   0.63  2.318E-02
    59.61    43179.   0.65   0.77  2.961E-02    59.54  35.700  1.140E+03 AM241 
    77.20      214.  40.60   1.02  3.765E-02
    88.08    23344.   0.86   0.81  4.060E-02    88.03   3.610  1.500E+04 CD109 
   121.99     5536.   2.31   0.89  4.276E-02   122.06  85.600  3.357E+02 CO57  
   136.39      771.  11.84   0.71  4.164E-02
   162.22       87.  50.79   0.72  3.820E-02
   165.73      964.   7.35   1.09  3.765E-02   165.85  79.900  5.310E+02 Ce139 
   216.43      116.  39.82   0.95  3.196E-02
   217.94       83.  57.15   0.95  3.181E-02
   238.21      247.  27.84   0.94  2.992E-02
   265.99       94.  61.67   0.61  2.773E-02
   301.12       44.  67.34   0.41  2.544E-02
   340.53       91.  61.26   0.55  2.333E-02
   351.73      148.  32.96   0.62  2.280E-02
   391.54      336.  18.56   0.91  2.113E-02   391.69  64.000  9.356E+02 SN113 
   464.58       72.  65.99   1.18  1.868E-02
   466.04       44.  93.25   1.18  1.864E-02
   582.96      167.  29.62   0.45  1.584E-02
   661.66    18538.   0.82   1.37  1.443E-02   661.66  85.210  4.410E+02 CS137 
   738.88       57.  57.41   0.44  1.329E-02
   833.91      110.  41.26   0.51  1.214E-02
   856.69      111.  46.51   0.75  1.189E-02
   898.10      352.  17.10   1.23  1.148E-02   898.02  93.700  1.818E+03 Y898  
  1026.09       89.  47.19   0.52  1.037E-02
  1173.27    17119.   0.83   1.74  9.359E-03  1173.24  99.900  6.820E+02 Co1173
  1332.53    15698.   0.82   1.79  8.481E-03  1332.50  99.982  6.896E+02 Co1332
  1835.81      220.   7.55   1.96  6.593E-03  1836.01  99.200  1.873E+03 Y1836 
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 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   146.04    36.64      2578.       681. 5.025E+04   13.12   0.695  -        
   162.95    40.87      4224.       116. 6.916E+03   86.09   0.161  -       c
   197.82    49.59      6204.       775. 3.343E+04   17.97   0.635  -      sM
   308.25    77.20      2934.       214. 5.685E+03   40.60   1.020  -      s 
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   544.96   136.39      1975.       771. 1.852E+04   11.84   0.713  -        
   648.26   162.22       793.        87. 2.269E+03   50.79   0.719  -      s 
   865.04   216.40      1003.       116. 3.620E+03   39.82   0.953  -       D
   871.09   217.91      1078.        83. 2.603E+03   57.15   0.955  -       D
   952.16   238.21      1349.       247. 8.265E+03   27.84   0.937  -      s 
  1063.26   265.99      1020.        94. 3.372E+03   61.67   0.615  -      s 
  1203.77   301.12       417.        44. 1.730E+03   67.34   0.412  -      sc
  1361.41   340.53       898.        91. 3.887E+03   61.26   0.553  -      s 
  1406.20   351.73       744.       148. 6.491E+03   32.96   0.618  -      s 
  1857.60   464.69      1086.        72. 3.842E+03   65.99   1.178  -      sc
  1863.46   466.15       839.        44. 2.387E+03   93.25   1.179  -      sc
  2331.15   582.96       570.       167. 1.054E+04   29.62   0.448  -      s 
  2954.96   738.88       338.        57. 4.289E+03   57.41   0.442  -      s 
  3335.20   833.91       507.       110. 9.049E+03   41.26   0.506  -      s 
  3426.35   856.69       611.       111. 9.318E+03   46.51   0.755  -      s 
  4104.24  1026.09       453.        89. 8.549E+03   47.19   0.517  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.95    46.62     10512.     40927.    11.369     0.69   0.761 
 AM-241    237.89    59.61      9192.     43179.    11.994     0.65   0.771 
 CD-109    351.75    88.08      4394.     23344.     6.484     0.86   0.812 
 CO-57     487.38   121.99      2606.      5536.     1.538     2.31   0.891 
 Ce-139    662.30   165.73      1283.       964.     0.268     7.35   1.085 
 Hg-203   1119.82   280.13      1632.       -52.    -0.015   109.81   1.012s
 SN-113   1565.42   391.54       971.       336.     0.093    18.56   0.910s
 CS-137   2646.04   661.66       840.     18538.     5.149     0.82   1.373 
 Y-898    3592.05   898.10       753.       352.     0.098    17.10   1.228 
 Co-1173  4693.24  1173.27       496.     17119.     4.755     0.83   1.743 
 Co-1332  5330.69  1332.53       136.     15698.     4.361     0.82   1.789 
 Y-1836   7345.64  1835.81        10.       220.     0.061     7.55   1.956s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.3650E+04                                      8.15E+03             
                            46.54 1.365E+04  (P 1.603E+02 6.87E-01 4.25E+00 G  
 
AM-241       1.1402E+03                                      1.58E+05             
                            59.54 1.140E+03  (  1.187E+01 6.55E-01 3.57E+01 G  
 
CD-109       1.5004E+04                                      4.63E+02             
                            88.03 1.500E+04  (  2.003E+02 8.59E-01 3.61E+00 G  
 
CO-57        3.3573E+02                                      2.72E+02             
                           122.06 3.357E+02  (  1.459E+01 2.31E+00 8.56E+01 G  
 
Ce-139       5.3096E+02                                      1.38E+02             
                           165.85 5.310E+02  (  9.338E+01 7.35E+00 7.99E+01 G  
 
Hg-203      -6.6653E-01                                      4.66E+01             
                           279.17-6.665E-01 ?(  2.427E+00 1.10E+02 8.15E+01 G  
 
SN-113       9.3563E+02                                      1.15E+02             
                           391.69 9.356E+02 @(  4.114E+02 1.86E+01 6.40E+01 G  
 
CS-137       4.4098E+02                                      1.10E+04             
                           661.66 4.410E+02  (  3.277E+00 8.23E-01 8.52E+01 G  
 
Y-898        1.8177E+03                                      1.07E+02             
                           898.02 1.818E+03  (  6.751E+02 1.71E+01 9.37E+01 G  
 
Co-1173      6.8205E+02                                      1.93E+03             
                          1173.24 6.820E+02  (  4.243E+00 8.31E-01 9.99E+01 G  
 
Co-1332      6.8963E+02                                      1.93E+03             
                          1332.50 6.896E+02  (  2.503E+00 8.22E-01 1.00E+02 G  
 
Y-1836       1.8728E+03                                      1.07E+02             
                          1836.01 1.873E+03  (  1.462E+02 7.55E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
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   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 Hg-203     280.13      1632.       -52.    -0.015   109.81   0.000E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.2735E+04    1.3650E+04    6.879E-01%                1.60E+02
 AM-241       1.1361E+03    1.1402E+03    6.548E-01%                1.19E+01
 CD-109       4.4248E+03    1.5004E+04    8.588E-01%                2.00E+02
 CO-57        4.2016E+01    3.3573E+02    2.313E+00%                1.46E+01
 Ce-139       8.7645E+00    5.3096E+02    7.352E+00%                9.34E+01
 Hg-203 #A   -6.6653E-01 >12 Halflives   1.0981E+02%   2.4271E+00
 SN-113 #     6.9111E+00    9.3563E+02    1.856E+01%                4.11E+02
 CS-137       4.1887E+02    4.4098E+02    8.234E-01%                3.28E+00
 Y-898        9.0827E+00    1.8177E+03    1.710E+01%                6.75E+02
 Co-1173      5.0861E+02    6.8205E+02    8.315E-01%                4.24E+00
 Co-1332      5.1427E+02    6.8963E+02    8.225E-01%                2.50E+00
 Y-1836 #     9.3579E+00    1.8728E+03    7.550E+00%                1.46E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
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 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  582.9 to  1999.2 keV)     1.981E+04  Bq/Sample     
 Total Decayed Activity (  582.9 to  1999.2 keV) 3.7099195E+04  Bq/Sample 
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 2_20181121006_BGLong                                                       
Description: Background Long PBC Count
   Acquired: 11/21/2018 7:07:27 PM
   Detector: Detector # 2
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.69      1.21      1.37      1.57      2.00      2.16    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: 

                                 (Page 1 of 8)
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 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det2\2_20181121006_BGLong.An1

 Acquisition information
        Start time:                 11/21/2018 7:07:27 PM
        Live time:              72000
        Real time:              72147
        Dead time:                  0.20 %
        Detector ID:                    2

 Detector system                                                
      Ge 2 SN/164                                                     
                                                                      

 Calibration
        Filename:                   2_QC.Clb
      2_SourceCheck_B                                                 
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 1:54:10 PM
             Zero offset:           0.101 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -4.975E-09 keV/channel^2

        Efficiency Calibration
             Created:               11/2/2018 12:44:12 PM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  2000.01keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3

                                 (Page 2 of 8)
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   15 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1439

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    39.68     1162.   6.19   0.91  4.048E-02
    46.60     1121.   6.15   0.76  5.611E-02    46.54   4.250  6.546E+00 PB210 
    63.26      951.   6.71   0.81  9.374E-02    63.29   3.810  3.696E+00 TH234 
    72.94      350.  12.50   0.85  1.156E-01
    74.96      776.   6.15   0.86  1.202E-01
    77.20      175.  22.63   0.86  1.253E-01
    84.67      366.  12.45   0.86  1.419E-01
    87.44      152.  27.41   0.87  1.482E-01    86.54  30.700  4.687E-02 EU155 
    92.62     1269.   5.01   1.08  2.300E-01    92.59   5.584  1.375E+00 TH234 
                                                93.35   5.561  1.306E+00 AC228 
   185.80      710.   7.34   1.06  6.611E-01   185.72  54.000  2.760E-02 U235  
                                               185.99   3.280  4.546E-01 Ra226 
   238.77      250.  18.47   1.05  5.913E-01   238.63  43.300  1.358E-02 PB212 
   338.43      136.  24.56   0.60  4.600E-01   338.32  12.010  3.418E-02 AC228 
   351.86      160.  20.80   1.11  4.423E-01   351.93  37.600  1.337E-02 PB214 
   510.93     1455.   5.17   2.55  2.327E-01   511.86  20.000  4.365E-01 RH106 
   583.32      130.  29.88   1.17  1.373E-01   583.02  84.500  1.558E-02 TL208 
   609.65      218.  18.26   1.22  1.026E-01   609.31  46.090  6.384E-02 BI214 
                                               610.30   5.750  5.182E-01 RU103 
  1460.97      126.  18.93   1.79  1.404E-02  1460.83  10.670  1.163E+00 K40   
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 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   158.32    39.68      1096.      1162. 2.871E+04    6.19   0.908  -        
   291.32    72.95       784.       350. 3.030E+03   12.50   0.854  -       D
   299.39    74.97       752.       776. 6.460E+03    6.15   0.856  -       D
   308.37    77.21       697.       175. 1.397E+03   22.63   0.858  -      sD
   337.88    84.58       894.       444. 3.131E+03   13.17   1.455  -      sM
   349.33    87.35       788.       152. 1.515E+03   27.41   0.866  -      sD
  1353.19   338.43       280.       136. 2.957E+02   24.56   0.601  -      s 
  2043.19   510.93       525.      1455. 6.253E+03    5.17   2.552  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.00    46.60       992.      1121.     0.016     6.15   0.762 
 TH-234    252.63    63.26       890.       951.     0.013     6.71   0.809s
 TH-234    370.05    92.62       790.      1269.     0.018     5.01   1.080s
 Ra-226    742.72   185.80       572.       710.     0.010     7.34   1.055s
 PB-212    954.59   238.77       515.       250.     0.003    18.47   1.045s
 PB-214   1406.92   351.86       316.       160.     0.002    20.80   1.109 
 TL-208   2332.32   583.22       276.       154.     0.002    25.43   1.189 
 BI-214   2438.03   609.65       284.       218.     0.003    18.26   1.223 
 K-40     5843.51  1460.97        58.       126.     0.002    18.93   1.786 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.1632E+00                                      4.66E+11             
                          1460.83 1.163E+00  (  3.555E-01 1.89E+01 1.07E+01 G  
 
TL-208   N   1.8382E-02                                      6.98E+02             
                           583.02 1.838E-02  (  9.564E-03 2.54E+01 8.45E+01 G  
                           277.28 0.000E+00 &   2.511E-02 3.67E+02 6.31E+00 G  
                           860.56 0.000E+00 %   1.574E-01 8.45E+01 1.24E+01 G  
 
PB-210   N   6.5464E+00                                      8.14E+03             
                            46.54 6.546E+00  (  8.729E-01 6.15E+00 4.25E+00 G  
 
PB-212   N   1.3576E-02                                      6.98E+02             
                           238.63 1.358E-02 *(  5.880E-03 1.85E+01 4.33E+01 G  
                           300.03 0.000E+00 %   4.659E-02 5.29E+01 3.28E+00 GA 
 
PB-214   N   1.3366E-02                                      5.84E+05             
                           351.93 1.337E-02 ?(  7.146E-03 2.08E+01 3.76E+01 G  
                           295.09 0.000E+00 %   9.078E-03 3.06E+01 1.93E+01 G  
                           242.00 0.000E+00 ?   3.190E-02 0.00E+00 7.43E+00 GA 
 
BI-214   N   6.3838E-02                                      5.84E+05             
                           609.31 6.384E-02  (  2.374E-02 1.83E+01 4.61E+01 G  
                          1120.29 0.000E+00 %   1.535E-01 3.34E+01 1.51E+01 G  
                          1764.49 0.000E+00 %   2.618E-01 4.72E+01 1.54E+01 G  
 
TH-234   N   3.6960E+00                                      1.63E+12             
                            63.29 3.696E+00 @(  5.508E-01 6.71E+00 3.81E+00 G  
                            92.59 1.375E+00 -   1.449E-01 5.01E+00 5.58E+00 G  
 
Ra-226       4.5463E-01                                      5.84E+05             
                           185.99 4.546E-01 *(  7.318E-02 7.34E+00 3.28E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
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   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.9225E-02
 NA-22   <    1.3122E-02
 K-40         1.1632E+00   1.8927E+01%               3.555E-01
 Sc-46   <    1.9593E-02
 CR-51   <    1.6117E-02
 MN-54   <    1.8672E-02
 FE-59   <    4.3033E-02
 Co-56   <    1.9928E-02
 CO-57   <    1.3900E-03
 CO-58   <    2.6818E-02
 CO-60   <    3.0891E-02
 ZN-65   <    7.0074E-02
 NB-94   <    1.9883E-02
 ZR-95   <    3.3043E-02
 NB-95   <    3.3346E-02
 RU-103  <    2.9423E-03
 RH-106  <    8.3335E-02
 AG-108M <    2.2384E-03
 AG-110M <    3.1341E-02
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 SN-113  <    2.7775E-03
 SB-124  <    1.0872E-02
 SB-125  <    6.8160E-03
 I-131   <    2.0896E-03
 BA-133  <    3.4648E-03
 CS-134  <    4.9804E-03
 CS-137  <    2.6107E-02
 CE-139  <    3.3195E-03
 Ba-140  <    1.1993E-02
 La-140  <    3.0932E-02
 CE-141  <    3.0967E-03
 CE-144  <    1.7891E-02
 PM-144  <    2.0519E-02
 EU-152  <    6.4517E-03
 EU-154  <    2.4382E-01
 EU-155  <    1.0891E-02
 HF-181  <    2.8419E-03
 Ta-182  <    1.2559E-01
 Hg-203  <    3.6912E-03
 TL-208       1.8382E-02   2.5433E+01%               9.564E-03
 pm-146  <    5.3297E-02
 y-88    <    2.1369E-02
 PB-210       6.5464E+00   6.1535E+00%               8.729E-01
 PB-212 #     1.3576E-02   1.8468E+01%               5.880E-03
 PB-214 #     1.3366E-02   2.0804E+01%               7.146E-03
 BI-207  <    7.3083E-03
 BI-212  <    3.4831E-01
 BI-214       6.3838E-02   1.8260E+01%               2.374E-02
 BI-210M <    3.1129E-03
 RA-224  <    2.8524E-02
 AC-228  <    6.8809E-02
 TH-227  <    1.5366E-02
 TH-229  <    3.3932E-02
 TH-234 #     3.6960E+00   6.7051E+00%               5.508E-01
 PA-231  <    8.8279E-02
 PA-233  <    4.6368E-03
 PA-234  <    1.0328E-02
 PA-234M <    2.3677E+00
 Ra-226 #     4.5463E-01   7.3416E+00%               7.318E-02
 U-235   <    1.3469E-02
 AM-241  <    3.8928E-02
 Np-237  <    1.0543E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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 TestAmerica Inc                 Spectrum name: 2_20181121006_BGLong.An1         
                                                                                 
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.0 keV)     1.197E+01  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 5_20181121010_BGLong                                                       
Description: Background Long PBC Count
   Acquired: 11/21/2018 7:38:59 PM
   Detector: Detector # 5
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.45      1.30      1.35      1.50      1.55      1.60    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: 
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      ORTEC g v - i (1087) Env32  G800W064  11/22/2018 3:42:49 PMPage  1
 TestAmerica Inc                 Spectrum name: 5_20181121010_BGLong.An1         
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_20181121010_BGLong.An1

 Acquisition information
        Start time:                 11/21/2018 7:38:59 PM
        Live time:              72000
        Real time:              72191
        Dead time:                  0.26 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_QC.Clb
      Ge5_QC                                                          
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               1/6/2011 8:03:22 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
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 TestAmerica Inc                 Spectrum name: 5_20181121010_BGLong.An1         
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   19 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1479

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.55      541.   9.17   0.90  5.677E-02    46.54   4.250  3.117E+00 PB210 
    59.57      237.  19.78   0.76  7.425E-02    59.54  35.900  1.236E-01 AM241 
    63.28      620.   7.71   0.79  7.922E-02    63.29   3.810  2.851E+00 TH234 
    74.74      320.  11.47   0.81  9.462E-02
    77.04      395.   9.70   0.81  9.771E-02
    86.96      167.  21.15   1.34  1.110E-01    86.49  13.100  1.601E-01 Np237 
                                                86.54  30.700  6.827E-02 EU155 
    92.48      880.   7.07   1.07  1.129E-01    92.59   5.584  1.938E+00 TH234 
                                                93.35   5.561  1.945E+00 AC228 
   143.57      122.  29.33   0.74  1.086E-01   143.79  10.960  1.431E-01 U235  
   185.75      323.  13.15   0.74  9.607E-02   185.72  54.000  8.647E-02 U235  
                                               185.99   3.280  1.425E+00 Ra226 
   198.41      104.  28.76   0.99  9.299E-02
   238.69      170.  17.48   0.98  8.323E-02   238.63  43.300  6.545E-02 PB212 
   241.78      131.  22.97   0.98  8.248E-02   240.99   4.100  5.373E-01 RA224 
                                               242.00   7.430  2.974E-01 PB214 
   295.03      340.  12.90   0.88  6.954E-02   295.09  19.300  3.519E-01 PB214 
   351.79      548.   9.82   1.01  5.577E-02   351.93  37.600  3.630E-01 PB214 
   511.01     1666.   4.87   2.43  3.836E-02   511.86  20.000  3.021E+00 RH106 
   608.94      466.   8.67   1.35  3.202E-02   609.31  46.090  4.386E-01 BI214 
   661.59      198.  16.76   1.03  2.861E-02   661.66  85.210  1.125E-01 CS137 
  1119.90      134.  17.89   1.95  1.646E-02  1120.29  15.100  7.486E-01 BI214 
                                              1120.55  99.987  1.131E-01 Sc46  
                                              1121.30  34.900  3.243E-01 Ta182 
  1460.41      100.  20.43   2.38  1.300E-02  1460.83  10.670  1.001E+00 K40   
  1764.52      138.  11.76   1.44  1.105E-02  1764.49  15.400  1.122E+00 BI214 
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 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.57    74.75       514.       320. 3.385E+03   11.47   0.813  -       D
   307.78    77.05       535.       395. 4.041E+03    9.70   0.815  -       D
   347.51    86.96       403.       167. 1.501E+03   21.15   1.343  -      sM
   793.64   198.41       320.       104. 1.124E+03   28.76   0.993  -       M
  2044.62   511.01       578.      1666. 4.345E+04    4.87   2.431  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.74    46.55       607.       541.     0.008     9.17   0.897 
 AM-241    237.87    59.57       588.       237.     0.003    19.78   0.762 
 TH-234    252.70    63.28       524.       620.     0.009     7.71   0.792s
 TH-234    369.60    92.48       779.       880.     0.012     7.07   1.068s
 U-235     574.12   143.57       412.       122.     0.002    29.33   0.736 
 U-235     742.85   185.72       494.       345.     0.005    10.41   0.738D
 PB-212    954.64   238.63       356.       171.     0.002    17.41   0.978D
 PB-214    968.10   242.00       361.       132.     0.002    22.08   0.981D
 PB-214   1180.36   295.03       432.       340.     0.005    12.90   0.881 
 PB-214   1407.54   351.79       502.       548.     0.008     9.82   1.013 
 BI-214   2436.47   608.94       249.       466.     0.006     8.67   1.347 
 CS-137   2647.06   661.59       200.       198.     0.003    16.76   1.030s
 BI-214   4479.96  1119.90        98.       134.     0.002    17.89   1.951 
 K-40     5841.07  1460.41        56.       100.     0.001    20.43   2.379s
 BI-214   7056.19  1764.52        22.       138.     0.002    11.76   1.442s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 TestAmerica Inc                 Spectrum name: 5_20181121010_BGLong.An1         
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.0014E+00                                      4.66E+11             
                          1460.83 1.001E+00  (  3.764E-01 2.04E+01 1.07E+01 G  
 
CS-137   I   1.1254E-01                                      1.10E+04             
                           661.66 1.125E-01  (  3.905E-02 1.68E+01 8.52E+01 G  
 
PB-210   N   3.1170E+00                                      8.14E+03             
                            46.54 3.117E+00  (  6.765E-01 9.17E+00 4.25E+00 G  
 
PB-212   N   6.5754E-02                                      6.98E+02             
                           238.63 6.575E-02  (  3.491E-02 1.74E+01 4.33E+01 G  
                           300.03 0.000E+00 %   3.544E-01 3.31E+01 3.28E+00 GA 
 
PB-214   N   3.5922E-01                                      5.84E+05             
                           351.93 3.630E-01  (  7.102E-02 9.82E+00 3.76E+01 G  
                           295.09 3.519E-01  (  1.031E-01 1.29E+01 1.93E+01 G  
                           242.00 3.001E-01     2.069E-01 2.21E+01 7.43E+00 GA 
 
BI-214   N   4.3861E-01                                      5.84E+05             
                           609.31 4.386E-01  (  7.186E-02 8.67E+00 4.61E+01 G  
                          1120.29 7.486E-01 +   2.729E-01 1.79E+01 1.51E+01 G  
                          1764.49 1.122E+00 +   2.025E-01 1.18E+01 1.54E+01 G  
 
TH-234   N   2.8510E+00                                      1.63E+12             
                            63.29 2.851E+00 *(  5.034E-01 7.71E+00 3.81E+00 G  
                            92.59 1.938E+00 -   2.925E-01 7.07E+00 5.58E+00 G  
 
U-235    N   1.4306E-01                                      2.57E+11             
                           185.72 9.234E-02 }   2.845E-02 1.04E+01 5.40E+01 GA 
                           143.79 1.431E-01 ?(  1.137E-01 2.93E+01 1.10E+01 G  
                           205.33 0.000E+00 %   1.967E-01 3.29E+01 5.01E+00 G  
                           163.38 0.000E+00 %   1.810E-01 7.43E+01 5.08E+00 G  
 
AM-241   T   1.2357E-01                                      1.58E+05             
                            59.54 1.236E-01  (  6.033E-02 1.98E+01 3.59E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
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 TestAmerica Inc                 Spectrum name: 5_20181121010_BGLong.An1         
                                                                                 
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    2.1025E-01
 NA-22   <    4.5164E-02
 K-40         1.0014E+00   2.0429E+01%               3.764E-01
 Sc-46   <    1.8027E-02
 CR-51   <    1.2987E-01
 MN-54   <    2.5997E-02
 FE-59   <    5.5311E-02
 Co-56   <    2.7471E-02
 CO-57   <    1.5083E-02
 CO-58   <    2.2589E-02
 CO-60   <    3.2533E-02
 ZN-65   <    9.6601E-02
 NB-94   <    2.4158E-02
 ZR-95   <    4.2965E-02
 NB-95   <    3.3586E-02
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 TestAmerica Inc                 Spectrum name: 5_20181121010_BGLong.An1         
                                                                                 
 RU-103  <    1.5392E-02
 RH-106  <    2.2034E-01
 AG-108M <    1.8973E-02
 AG-110M <    2.3775E-02
 SN-113  <    2.2851E-02
 SB-124  <    3.7922E-02
 SB-125  <    5.0984E-02
 I-131   <    1.6822E-02
 BA-133  <    2.7645E-02
 CS-134  <    2.9120E-02
 CS-137       1.1254E-01   1.6757E+01%               3.905E-02
 CE-139  <    1.2147E-02
 Ba-140  <    7.6718E-02
 La-140  <    3.3885E-02
 CE-141  <    2.6399E-02
 CE-144  <    1.3029E-01
 PM-144  <    2.4582E-02
 EU-152  <    5.4060E-02
 EU-154  <    2.3727E-01
 EU-155  <    4.1486E-02
 HF-181  <    2.9279E-02
 Ta-182  <    1.1224E-01
 Hg-203  <    1.3325E-02
 TL-208  <    2.6119E-02
 pm-146  <    6.6401E-02
 y-88    <    3.1611E-02
 PB-210       3.1170E+00   9.1668E+00%               6.765E-01
 PB-212       6.5754E-02   1.7406E+01%               3.491E-02
 PB-214       3.5922E-01   8.1064E+00%               7.102E-02
 BI-207  <    3.8221E-02
 BI-212  <    5.1030E-01
 BI-214       4.3861E-01   8.6679E+00%               7.186E-02
 BI-210M <    2.3222E-02
 RA-224  <    4.3178E-01
 AC-228  <    9.5681E-02
 TH-227  <    1.2201E-01
 TH-229  <    2.3087E-01
 TH-234 #     2.8510E+00   7.7057E+00%               5.034E-01
 PA-231  <    3.0100E-01
 PA-233  <    3.3724E-02
 PA-234  <    5.9573E-02
 PA-234M <    4.4608E+00
 U-235        1.4306E-01   2.9334E+01%               1.137E-01
 AM-241       1.2357E-01   1.9777E+01%               6.033E-02
 Np-237  <    1.1567E-01
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.8 keV)     8.212E+00  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 7_20181019001_BGLong                                                       
Description: Background Long PBC Count
   Acquired: 10/19/2018 5:39:43 PM
   Detector: Detector # 7
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.30      1.16      1.21      1.29      1.40      1.45    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Joey Sausto         Reviewer: 
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 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det7\7_20181019001_BGLong.An1

 Acquisition information
        Start time:                 10/19/2018 5:39:43 PM
        Live time:              72000
        Real time:              72853
        Dead time:                  1.17 %
        Detector ID:                    7

 Detector system                                                
      Ge 7 SN/154                                                     
                                                                      

 Calibration
        Filename:                   7_QC.Clb
      Ge7_QC                                                          
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 8:40:56 AM
             Zero offset:           0.117 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.508E-09 keV/channel^2

        Efficiency Calibration
             Created:               1/6/2011 8:06:10 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.13keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    9 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       1.0000

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.69      557.   9.92   1.26  8.150E-02    46.54   4.250  2.244E+00 PB210 
    63.34      696.   8.99   1.35  1.230E-01    63.29   3.810  2.065E+00 TH234 
    92.61      971.   6.65   1.69  1.861E-01    92.59   5.584  1.298E+00 TH234 
                                                93.35   5.561  1.301E+00 AC228 
   185.42      469.  11.51   1.45  1.634E-01   185.72  54.000  7.381E-02 U235  
                                               185.99   3.280  1.216E+00 Ra226 
   238.66      348.  13.94   1.52  1.417E-01   238.63  43.300  7.878E-02 PB212 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   740.85   185.42       604.       237. 1.452E+03   16.02   0.985  -      sD

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     
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 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.32    46.69       680.       557.     0.008     9.92   1.263s
 TH-234    252.94    63.34       804.       696.     0.010     8.99   1.349s
 TH-234    370.00    92.61       766.       971.     0.013     6.65   1.687s
 Ra-226    743.57   185.99       746.       153.     0.002    26.48   0.986D
 PB-212    954.28   238.66       501.       348.     0.005    13.94   1.515s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
PB-210   N   2.2439E+00                                      8.14E+03             
                            46.54 2.244E+00 *(  5.005E-01 9.92E+00 4.25E+00 G  
 
PB-212   N   7.8777E-02                                      6.98E+02             
                           238.63 7.878E-02 *(  2.422E-02 1.39E+01 4.33E+01 G  
                           300.03 0.000E+00 %   2.070E-01 4.10E+02 3.28E+00 GA 
 
TH-234   N   2.0652E+00                                      1.63E+12             
                            63.29 2.065E+00 *(  4.001E-01 8.99E+00 3.81E+00 G  
                            92.59 1.298E+00 -   1.761E-01 6.65E+00 5.58E+00 G  
 
Ra-226       3.9743E-01                                      5.84E+05             
                           185.99 3.974E-01 &(  3.372E-01 2.65E+01 3.28E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
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   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.1385E-01
 NA-22   <    9.4039E-03
 K-40    <    2.7783E-01
 Sc-46   <    2.8592E-02
 CR-51   <    7.0633E-02
 MN-54   <    1.6161E-02
 FE-59   <    3.6333E-02
 Co-56   <    1.6397E-02
 CO-57   <    4.0577E-03
 CO-58   <    1.3998E-02
 CO-60   <    1.8454E-02
 ZN-65   <    6.0104E-02
 NB-94   <    1.4689E-02
 ZR-95   <    2.5757E-02
 NB-95   <    2.6445E-02
 RU-103  <    1.0829E-02
 RH-106  <    1.4403E-01
 AG-108M <    1.0293E-02
 AG-110M <    3.0098E-02
 SN-113  <    1.2047E-02
 SB-124  <    1.6604E-02
 SB-125  <    2.8236E-02
 I-131   <    9.1736E-03
 BA-133  <    1.2226E-02
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 CS-134  <    1.0212E-02
 CS-137  <    9.0560E-03
 CE-139  <    7.7163E-03
 Ba-140  <    3.7863E-02
 La-140  <    2.2474E-02
 CE-141  <    1.4618E-02
 CE-144  <    4.0391E-02
 PM-144  <    1.5295E-02
 EU-152  <    2.6838E-02
 EU-154  <    2.2564E-01
 EU-155  <    2.2487E-02
 HF-181  <    7.6428E-03
 Ta-182  <    8.2038E-02
 Hg-203  <    7.9714E-03
 TL-208  <    1.4512E-02
 pm-146  <    3.6112E-02
 y-88    <    1.8379E-02
 PB-210 #     2.2439E+00   9.9156E+00%               5.005E-01
 PB-212 #     7.8777E-02   1.3936E+01%               2.422E-02
 PB-214  <    2.1552E-02
 BI-207  <    2.0726E-02
 BI-212  <    2.1010E-01
 BI-214  <    5.7648E-02
 BI-210M <    1.1987E-02
 RA-224  <    1.1293E-01
 AC-228  <    8.4408E-02
 TH-227  <    6.9292E-02
 TH-229  <    1.2657E-01
 TH-234 #     2.0652E+00   8.9865E+00%               4.001E-01
 PA-231  <    3.3907E-01
 PA-233  <    1.8502E-02
 PA-234  <    2.5153E-02
 PA-234M <    2.3999E+00
 Ra-226 #     3.9743E-01   2.6475E+01%               3.372E-01
 U-235   <    4.8944E-02
 AM-241  <    2.3987E-02
 Np-237  <    3.4634E-02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
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 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.1 keV)     4.785E+00  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 8_20181121008_BGLong                                                       
Description: Background Long PBC Count
   Acquired: 11/21/2018 7:08:19 PM
   Detector: Detector # 8
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.56      1.39      1.45      1.57      1.68      1.74    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: 
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 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det8\8_20181121008_BGLong.An1

 Acquisition information
        Start time:                 11/21/2018 7:08:19 PM
        Live time:              72000
        Real time:              73840
        Dead time:                  2.49 %
        Detector ID:                    8

 Detector system                                                
      Ge 8 SN/174                                                     
                                                                      

 Calibration
        Filename:                   8_QC.Clb
      Ge8_QC                                                          
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:34:41 AM
             Zero offset:           0.052 keV
             Gain:                  0.250 keV/channel
             Quadratic:             5.282E-10 keV/channel^2

        Efficiency Calibration
             Created:               1/6/2011 8:07:20 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.55keV )
        Stop channel:            8000 (  1999.97keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   23 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.0993

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    59.47      391.  10.72   1.02  8.680E-02    59.54  35.900  1.741E-01 AM241 
    63.30      985.   4.92   1.03  9.244E-02    63.29   3.810  3.885E+00 TH234 
    74.68      150.  26.61   1.03  1.093E-01
    77.10      220.  18.93   1.04  1.128E-01
    92.62     1918.   3.96   1.09  1.295E-01    92.59   5.584  3.684E+00 TH234 
                                                93.35   5.561  3.696E+00 AC228 
   143.90      208.  24.61   0.97  1.247E-01   143.79  10.960  2.118E-01 U235  
   185.69     1103.   5.98   1.20  1.108E-01   185.72  54.000  2.561E-01 U235  
                                               185.99   3.280  4.219E+00 Ra226 
   205.33      173.  28.71   1.34  1.054E-01   205.33   5.010  4.557E-01 U235  
   238.64      239.  14.24   1.16  9.639E-02   238.63  43.300  7.959E-02 PB212 
   241.95      149.  22.53   1.16  9.549E-02   240.99   4.100  5.263E-01 RA224 
                                               242.00   7.430  2.912E-01 PB214 
   295.04      260.  16.28   1.26  8.105E-02   295.09  19.300  2.312E-01 PB214 
   351.86      366.  12.02   1.10  6.560E-02   351.93  37.600  2.063E-01 PB214 
   510.78     1561.   6.29   2.47  4.537E-02   511.86  20.000  2.397E+00 RH106 
   609.47      326.  13.04   1.32  3.748E-02   609.31  46.090  2.624E-01 BI214 
                                               610.30   5.750  2.108E+00 RU103 
   661.40      230.  13.33   1.83  3.336E-02   661.66  85.210  1.123E-01 CS137 
  1001.18       92.  26.31   1.23  2.158E-02  1001.00   0.837  7.037E+00 PA234M
  1172.42      154.  17.49   3.22  1.834E-02  1173.24  99.900  1.170E-01 CO60  
  1331.66       86.  22.30   1.55  1.637E-02  1332.50  99.980  7.254E-02 CO60  
  1460.79      136.  17.67   1.68  1.543E-02  1460.83  10.670  1.145E+00 K40   
  1763.86      111.  14.17   2.80  1.319E-02  1764.49  15.400  7.569E-01 BI214 
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 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.52    74.69       726.       150. 1.377E+03   26.61   1.034  -      sD
   308.23    77.12       760.       220. 1.953E+03   18.93   1.036  -      sD
  2043.01   510.06       713.      1561. 3.440E+04    6.29   2.466  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 AM-241    237.95    59.54       738.       393.     0.005    11.00   1.022D
 TH-234    252.96    63.29       681.       985.     0.014     4.92   1.025D
 TH-234    370.31    92.62       966.      1918.     0.027     3.96   1.088 
 U-235     575.43   143.90       692.       208.     0.003    24.61   0.973 
 U-235     742.71   185.72       779.       912.     0.013    24.71   1.198A
 U-235     821.18   205.33       601.       173.     0.002    28.71   1.337s
 PB-212    954.37   238.63       460.       239.     0.003    14.25   1.159D
 PB-214    967.84   242.00       488.       148.     0.002    22.69   1.162D
 PB-214   1180.01   295.04       419.       260.     0.004    16.28   1.262s
 PB-214   1407.33   351.86       377.       366.     0.005    12.02   1.097 
 BI-214   2437.80   609.47       288.       326.     0.005    13.04   1.321s
 CS-137   2645.53   661.40       163.       230.     0.003    13.33   1.827s
 PA-234M  4004.71  1001.18       108.        92.     0.001    26.31   1.225s
 CO-60    4689.72  1172.42        91.       154.     0.002    17.49   3.220s
 CO-60    5326.68  1331.66        58.        86.     0.001    22.30   1.552s
 K-40     5843.21  1460.79        69.       136.     0.002    17.67   1.681 
 BI-214   7055.55  1763.86        21.       111.     0.002    14.17   2.800s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.1447E+00                                      4.66E+11             
                          1460.83 1.145E+00  (  3.503E-01 1.77E+01 1.07E+01 G  
 
CO-60    F   9.4769E-02                                      1.93E+03             
                          1332.50 7.254E-02 @(  3.228E-02 2.23E+01 1.00E+02 G  
                          1173.24 1.170E-01 *(  3.570E-02 1.75E+01 9.99E+01 G  
 
CS-137   I   1.1228E-01                                      1.10E+04             
                           661.66 1.123E-01  (  3.044E-02 1.33E+01 8.52E+01 G  
 
PB-212   N   7.9510E-02                                      6.98E+02             
                           238.63 7.951E-02  (  3.417E-02 1.42E+01 4.33E+01 G  
                           300.03 0.000E+00 %   5.500E-01 0.00E+00 3.28E+00 GA 
 
PB-214   N   2.1471E-01                                      5.84E+05             
                           351.93 2.063E-01  (  5.248E-02 1.20E+01 3.76E+01 G  
                           295.09 2.312E-01 @(  8.708E-02 1.63E+01 1.93E+01 G  
                           242.00 2.893E-01 +   2.069E-01 2.27E+01 7.43E+00 GA 
 
BI-214   N   2.6240E-01                                      5.84E+05             
                           609.31 2.624E-01 @(  6.568E-02 1.30E+01 4.61E+01 G  
                          1120.29 0.000E+00 %   1.825E-01 6.43E+01 1.51E+01 G  
                          1764.49 7.569E-01 +   1.657E-01 1.42E+01 1.54E+01 G  
 
TH-234   N   3.7656E+00                                      1.63E+12             
                            63.29 3.885E+00  (  4.901E-01 4.92E+00 3.81E+00 G  
                            92.59 3.684E+00  (  2.834E-01 3.96E+00 5.58E+00 G  
 
PA-234M  N   7.0367E+00                                      1.63E+12             
                          1001.00 7.037E+00 @(  3.941E+00 2.63E+01 8.37E-01 G  
                           766.41 0.000E+00 %   7.354E+00 5.33E+01 2.94E-01 G  
 
U-235    N   2.1177E-01                                      2.57E+11             
                           185.72 2.118E-01 }   3.083E-02 2.47E+01 5.40E+01 GA 
                           143.79 2.118E-01  (  1.273E-01 2.46E+01 1.10E+01 G  
                           205.33 4.557E-01 +   3.074E-01 2.87E+01 5.01E+00 G  
                           163.38 0.000E+00 %   1.780E-01 3.96E+01 5.08E+00 G  
 
AM-241   T   1.7492E-01                                      1.58E+05             
                            59.54 1.749E-01  (  5.756E-02 1.10E+01 3.59E+01 G  
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   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.0930E-01
 NA-22   <    3.5675E-02
 K-40         1.1447E+00   1.7672E+01%               3.503E-01
 Sc-46   <    2.7438E-02
 CR-51   <    1.1371E-01
 MN-54   <    2.2839E-02
 FE-59   <    4.8912E-02
 Co-56   <    2.1139E-02
 CO-57   <    1.3371E-02
 CO-58   <    2.9762E-02
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 CO-60  #     9.4769E-02   1.4169E+01%               3.228E-02
 ZN-65   <    8.6612E-02
 NB-94   <    2.2024E-02
 ZR-95   <    3.5902E-02
 NB-95   <    4.0214E-02
 RU-103  <    1.5991E-02
 RH-106  <    1.8928E-01
 AG-108M <    1.6281E-02
 AG-110M <    6.1580E-02
 SN-113  <    2.2647E-02
 SB-124  <    2.0455E-02
 SB-125  <    5.2717E-02
 I-131   <    1.6911E-02
 BA-133  <    3.1424E-02
 CS-134  <    3.5154E-02
 CS-137       1.1228E-01   1.3331E+01%               3.044E-02
 CE-139  <    1.6290E-02
 Ba-140  <    6.8895E-02
 La-140  <    2.5039E-02
 CE-141  <    2.1662E-02
 CE-144  <    5.3313E-02
 PM-144  <    2.2081E-02
 EU-152  <    7.0687E-02
 EU-154  <    1.6993E-01
 EU-155  <    3.7240E-02
 HF-181  <    3.3163E-02
 Ta-182  <    6.3990E-02
 Hg-203  <    1.6931E-02
 TL-208  <    2.0843E-02
 pm-146  <    6.3667E-02
 y-88    <    2.5239E-02
 PB-210  <    7.0666E-01
 PB-212       7.9510E-02   1.4250E+01%               3.417E-02
 PB-214       2.1471E-01   1.0116E+01%               5.248E-02
 BI-207  <    3.1212E-02
 BI-212  <    2.6010E-01
 BI-214       2.6240E-01   1.3037E+01%               6.568E-02
 BI-210M <    1.8562E-02
 RA-224  <    4.3860E-01
 AC-228  <    1.0641E-01
 TH-227  <    8.5683E-02
 TH-229  <    2.0366E-01
 TH-234       3.7656E+00   3.1578E+00%               4.901E-01
 PA-231  <    6.1612E-01
 PA-233  <    2.9116E-02
 PA-234  <    7.6042E-02
 PA-234M#     7.0367E+00   2.6315E+01%               3.941E+00
 U-235        2.1177E-01   2.4607E+01%               1.273E-01
 AM-241       1.7492E-01   1.1002E+01%               5.756E-02
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      ORTEC g v - i (1087) Env32  G800W064  11/22/2018 3:39:44 PMPage  7
 TestAmerica Inc                 Spectrum name: 8_20181121008_BGLong.An1         
                                                                                 
 Np-237  <    1.1627E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.5 to  2000.0 keV)     1.310E+01  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 9_20181121019_BGLong                                                       
Description: Background Long PBC Count
   Acquired: 11/21/2018 8:13:51 PM
   Detector: Detector # 9
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.89      1.53      1.65      1.79      2.14      2.26    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: 
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      ORTEC g v - i (1087) Env32  G800W064  11/22/2018 4:15:12 PMPage  1
 TestAmerica Inc                 Spectrum name: 9_20181121019_BGLong.An1         
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_20181121019_BGLong.An1

 Acquisition information
        Start time:                 11/21/2018 8:13:51 PM
        Live time:              72000
        Real time:              72068
        Dead time:                  0.09 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_QC.Clb
      9_QC-E_79670-334_060211                                         
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/3/2011 12:03:10 PM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
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      ORTEC g v - i (1087) Env32  G800W064  11/22/2018 4:15:12 PMPage  2
 TestAmerica Inc                 Spectrum name: 9_20181121019_BGLong.An1         
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   13 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.2047

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
   198.12      166.  29.98   1.23  1.359E-01
   238.28      222.  24.94   0.74  1.230E-01   238.63  43.300  5.796E-02 PB212 
   241.91      119.  29.87   1.18  1.218E-01   242.00   7.430  1.824E-01 PB214 
                                               240.99   4.100  3.296E-01 RA224 
   294.91      336.  16.57   1.46  1.047E-01   295.09  19.300  2.306E-01 PB214 
   352.05      430.  12.62   1.22  8.636E-02   351.93  37.600  1.838E-01 PB214 
   511.19     2205.   4.53   2.40  6.206E-02   511.86  20.000  2.469E+00 RH106 
   609.57      404.  13.58   1.39  5.256E-02   609.31  46.090  2.314E-01 BI214 
                                               610.30   5.750  1.859E+00 RU103 
  1001.63       92.  23.86   3.66  2.946E-02  1001.00   0.837  5.182E+00 PA234M
  1120.63      110.  22.02   2.75  2.761E-02  1120.29  15.100  3.664E-01 BI214 
                                              1120.55  99.987  5.534E-02 Sc46  
                                              1121.30  34.900  1.586E-01 Ta182 
  1461.27      293.  12.04   1.66  2.339E-02  1460.83  10.670  1.630E+00 K40   
  1764.74      165.  13.21   1.94  2.159E-02  1764.49  15.400  6.884E-01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   791.95   198.12       693.       166. 1.222E+03   29.98   1.232  -      s 
  2044.09   511.19       849.      2205. 3.552E+04    4.53   2.403  -        
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      ORTEC g v - i (1087) Env32  G800W064  11/22/2018 4:15:12 PMPage  3
 TestAmerica Inc                 Spectrum name: 9_20181121019_BGLong.An1         
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-212    953.97   238.63       615.       190.     0.003    19.83   1.179D
 PB-214    967.43   242.00       570.       119.     0.002    29.87   1.182D
 PB-214   1179.04   294.91       612.       336.     0.005    16.57   1.462s
 PB-214   1407.56   352.05       580.       430.     0.006    12.62   1.222 
 BI-214   2437.63   609.57       504.       404.     0.006    13.58   1.392s
 PA-234M  4006.24  1001.63        90.        92.     0.001    23.86   3.662s
 BI-214   4482.44  1120.63       110.       110.     0.002    22.02   2.751s
 K-40     5845.77  1461.27       119.       293.     0.004    12.04   1.656 
 BI-214   7060.66  1764.74        43.       165.     0.002    13.21   1.944 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.6304E+00                                      4.66E+11             
                          1460.83 1.630E+00  (  2.980E-01 1.20E+01 1.07E+01 G  
 
PB-212   N   4.9620E-02                                      6.98E+02             
                           238.63 4.962E-02  (  3.088E-02 1.98E+01 4.33E+01 G  
                           300.03 0.000E+00 %   4.188E-01 0.00E+00 3.28E+00 GA 
 
PB-214   N   1.9971E-01                                      5.84E+05             
                           351.93 1.838E-01  (  4.914E-02 1.26E+01 3.76E+01 G  
                           295.09 2.306E-01 *(  8.114E-02 1.66E+01 1.93E+01 G  
                           242.00 1.824E-01     1.750E-01 2.99E+01 7.43E+00 GA 
 
BI-214   N   2.3144E-01                                      5.84E+05             
                           609.31 2.314E-01 @(  6.152E-02 1.36E+01 4.61E+01 G  
                          1120.29 3.664E-01 +   1.718E-01 2.20E+01 1.51E+01 G  
                          1764.49 6.884E-01 +   1.392E-01 1.32E+01 1.54E+01 G  
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      ORTEC g v - i (1087) Env32  G800W064  11/22/2018 4:15:12 PMPage  4
 TestAmerica Inc                 Spectrum name: 9_20181121019_BGLong.An1         
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-234M  N   5.1823E+00                                      1.63E+12             
                          1001.00 5.182E+00  (  2.643E+00 2.39E+01 8.37E-01 G  
                           766.41 0.000E+00 &   5.704E+00 1.00E+03 2.94E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction
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      ORTEC g v - i (1087) Env32  G800W064  11/22/2018 4:15:12 PMPage  5
 TestAmerica Inc                 Spectrum name: 9_20181121019_BGLong.An1         
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.7969E-01
 NA-22   <    3.7231E-02
 K-40         1.6304E+00   1.2043E+01%               2.980E-01
 Sc-46   <    1.8538E-02
 CR-51   <    1.0912E-01
 MN-54   <    2.0038E-02
 FE-59   <    3.6070E-02
 Co-56   <    2.2334E-02
 CO-57   <    8.2541E-03
 CO-58   <    1.9895E-02
 CO-60   <    1.8297E-02
 ZN-65   <    6.4150E-02
 NB-94   <    2.0552E-02
 ZR-95   <    2.6003E-02
 NB-95   <    1.0049E-02
 RU-103  <    1.2958E-02
 RH-106  <    2.2571E-01
 AG-108M <    1.3366E-02
 AG-110M <    2.7815E-02
 SN-113  <    1.8729E-02
 SB-124  <    1.7683E-02
 SB-125  <    4.1527E-02
 I-131   <    1.4224E-02
 BA-133  <    2.4734E-02
 CS-134  <    2.3094E-02
 CS-137  <    3.0009E-02
 CE-139  <    1.6742E-02
 Ba-140  <    4.9510E-02
 La-140  <    2.2875E-02
 CE-141  <    2.6340E-02
 CE-144  <    1.1506E-01
 PM-144  <    3.0521E-02
 EU-152  <    4.3583E-02
 EU-154  <    1.5816E-01
 EU-155  <    3.0906E-02
 HF-181  <    2.7268E-02
 Ta-182  <    7.4385E-02
 Hg-203  <    2.0265E-02
 TL-208  <    1.6763E-02
 pm-146  <    4.3156E-02
 y-88    <    2.3761E-02
 PB-210  <    5.2092E-01
 PB-212       4.9620E-02   1.9829E+01%               3.088E-02
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      ORTEC g v - i (1087) Env32  G800W064  11/22/2018 4:15:12 PMPage  6
 TestAmerica Inc                 Spectrum name: 9_20181121019_BGLong.An1         
                                                                                 
 PB-214       1.9971E-01   1.0415E+01%               4.914E-02
 BI-207  <    2.0982E-02
 BI-212  <    2.1033E-01
 BI-214       2.3144E-01   1.3583E+01%               6.152E-02
 BI-210M <    1.7614E-02
 RA-224  <    3.3817E-01
 AC-228  <    8.2577E-02
 TH-227  <    4.8089E-02
 TH-229  <    1.8273E-01
 TH-234  <    4.1262E-01
 PA-231  <    5.3054E-01
 PA-233  <    2.5189E-02
 PA-234  <    2.8304E-02
 PA-234M      5.1823E+00   2.3864E+01%               2.643E+00
 Ra-226  <    4.4491E-01
 U-235   <    4.8273E-02
 AM-241  <    5.5039E-02
 Np-237  <    6.7124E-02
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.3 keV)     7.293E+00  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 12_20181121016_BGLong                                                      
Description: Background Long PBC Count
   Acquired: 11/21/2018 8:17:19 PM
   Detector: Detector #12
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.89      1.93      1.97      2.07      2.10    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: 
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      ORTEC g v - i (1087) Env32  G800W064  11/22/2018 4:18:08 PMPage  1
 TestAmerica Inc                 Spectrum name: 12_20181121016_BGLong.An1        
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_20181121016_BGLong.An1

 Acquisition information
        Start time:                 11/21/2018 8:17:19 PM
        Live time:              72000
        Real time:              72039
        Dead time:                  0.05 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_QC.Clb
      12_SourceCheck_H_2018                                           
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 11:13:27 AM
             Zero offset:           0.059 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.735E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/24/2018 2:08:25 PM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      Null.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  1999.13keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
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      ORTEC g v - i (1087) Env32  G800W064  11/22/2018 4:18:08 PMPage  2
 TestAmerica Inc                 Spectrum name: 12_20181121016_BGLong.An1        
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.55     1412.   5.78   0.82  5.833E-02
    63.27      824.   8.69   0.97  7.852E-02
    74.88      316.  14.16   0.88  9.257E-02
    77.22      295.  15.18   0.88  9.541E-02
    92.60     1306.   5.30   1.01  1.066E-01
   185.76      689.   9.47   1.16  8.763E-02
   238.53      435.   9.27   1.05  8.153E-02
   241.56      151.  23.79   1.05  8.118E-02
   295.03      256.  20.67   0.93  7.496E-02
   351.79      445.  12.07   1.11  6.838E-02
   510.96     2304.   4.66   2.46  4.993E-02
   583.23      199.  18.17   1.19  4.156E-02
   609.20      466.  11.76   1.48  3.854E-02
   803.00      125.  27.54   1.41  2.863E-02
  1460.66      266.  12.08   1.87  1.510E-02

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   185.84    46.55      1257.      1412. 2.420E+04    5.78   0.816  -        
   252.68    63.27      1230.       824. 1.049E+04    8.69   0.973  -        
   299.07    74.91       841.       316. 3.411E+03   14.16   0.880  -       D
   308.45    77.25       852.       295. 3.087E+03   15.18   0.883  -       D
   369.92    92.60       995.      1306. 1.225E+04    5.30   1.013  -      s 
   742.36   185.76       891.       689. 7.863E+03    9.47   1.161  -        
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      ORTEC g v - i (1087) Env32  G800W064  11/22/2018 4:18:08 PMPage  3
 TestAmerica Inc                 Spectrum name: 12_20181121016_BGLong.An1        
                                                                                 
   Channel   Energy Background  Net area  Eff*Area   Uncert   FWHM  Suspected   
   953.32   238.41       596.       435. 5.338E+03    9.27   1.045  -       D
   965.46   241.45       570.       151. 1.861E+03   23.79   1.048  -      sD
  1179.21   295.03       636.       256. 3.415E+03   20.67   0.925  -        
  1406.17   351.79       586.       445. 6.510E+03   12.07   1.108  -        
  2042.73   510.96       908.      2304. 4.613E+04    4.66   2.457  -      s 
  2331.77   583.23       266.       199. 4.789E+03   18.17   1.195  -        
  2435.68   609.20       477.       466. 1.210E+04   11.76   1.478  -      s 
  3210.94   803.00       212.       125. 4.367E+03   27.54   1.412  -        
  5843.21  1460.66       100.       266. 1.762E+04   12.08   1.874  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Null.lib                        

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
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      ORTEC g v - i (1087) Env32  G800W064  11/22/2018 4:18:08 PMPage  4
 TestAmerica Inc                 Spectrum name: 12_20181121016_BGLong.An1        
                                                                                 
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 DUMMY    No in-range peaks
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.1 keV)     0.000E+00  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 14_20181121012_BGLong                                                      
Description: Background Long PBC Count
   Acquired: 11/21/2018 8:33:17 PM
   Detector: Detector #14
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.80      1.66      1.71      1.76      1.90      1.94    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: 
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      ORTEC g v - i (1087) Env32  G800W064  11/22/2018 4:34:14 PMPage  1
 TestAmerica Inc                 Spectrum name: 14_20181121012_BGLong.An1        
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det14\14_20181121012_BGLong.An1

 Acquisition information
        Start time:                 11/21/2018 8:33:17 PM
        Live time:              72000
        Real time:              72026
        Dead time:                  0.04 %
        Detector ID:                   14

 Detector system                                                
      Ge14 SN/11080670                                                
                                                                      

 Calibration
        Filename:                   14_QC.Clb
      14_QC_79670-334_SOURCE E_042211                                 
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:48:23 AM
             Zero offset:           0.130 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.050E-08 keV/channel^2

        Efficiency Calibration
             Created:               5/1/2011 8:43:09 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.64keV )
        Stop channel:            8000 (  1999.51keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
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      ORTEC g v - i (1087) Env32  G800W064  11/22/2018 4:34:14 PMPage  2
 TestAmerica Inc                 Spectrum name: 14_20181121012_BGLong.An1        
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   16 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.2860

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.66      814.   8.24   0.84  6.138E-02    46.54   4.250  4.343E+00 PB210 
    63.43      613.  10.19   0.89  8.558E-02    63.29   3.810  2.618E+00 TH234 
    74.91      307.  13.95   0.78  1.022E-01
    77.20      194.  21.12   0.78  1.055E-01
    84.36      271.  19.49   1.32  1.158E-01
    92.63      911.   8.21   1.12  1.215E-01    92.59   5.584  1.865E+00 TH234 
                                                93.35   5.561  1.872E+00 AC228 
   185.61      493.  13.36   1.12  1.072E-01   185.72  54.000  1.184E-01 U235  
                                               185.99   3.280  1.950E+00 Ra226 
   238.24      322.  12.49   0.84  9.399E-02   238.63  43.300  1.100E-01 PB212 
   294.70      222.  17.05   1.58  7.982E-02   295.09  19.300  2.001E-01 PB214 
   351.43      341.  14.87   1.15  6.559E-02   351.93  37.600  1.922E-01 PB214 
   582.86      125.  26.21   1.39  3.931E-02   583.02  84.500  5.227E-02 TL208 
   608.92      306.  16.27   1.65  3.708E-02   609.31  46.090  2.488E-01 BI214 
                                               610.30   5.750  1.999E+00 RU103 
  1120.51       99.  27.66   1.75  1.998E-02  1120.29  15.100  4.550E-01 BI214 
                                              1120.55  99.987  6.874E-02 Sc46  
                                              1121.30  34.900  1.971E-01 Ta182 
  1460.08      124.  19.18   2.27  1.557E-02  1460.83  10.670  1.034E+00 K40   
  1764.46      138.  11.89   2.88  1.327E-02  1764.49  15.400  9.413E-01 BI214 
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      ORTEC g v - i (1087) Env32  G800W064  11/22/2018 4:34:14 PMPage  3
 TestAmerica Inc                 Spectrum name: 14_20181121012_BGLong.An1        
                                                                                 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.04    74.93       762.       307. 3.004E+03   13.95   0.777  -       D
   308.19    77.22       746.       194. 1.843E+03   21.12   0.780  -      sD
   336.80    84.36       840.       271. 2.341E+03   19.49   1.321  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.04    46.66       960.       814.     0.011     8.24   0.843s
 TH-234    253.13    63.43       987.       613.     0.009    10.19   0.889s
 TH-234    369.87    92.63      1221.       911.     0.013     8.21   1.122s
 Ra-226    741.70   185.61       925.       493.     0.007    13.36   1.116s
 PB-212    952.17   238.24       432.       322.     0.004    12.49   0.844 
 PB-214   1177.98   294.70       381.       222.     0.003    17.05   1.575s
 PB-214   1404.88   351.43       513.       341.     0.005    14.87   1.151 
 TL-208   2330.54   582.86       237.       125.     0.002    26.21   1.385 
 BI-214   2434.80   608.92       421.       306.     0.004    16.27   1.654s
 BI-214   4481.62  1120.51       111.        99.     0.001    27.66   1.750s
 K-40     5840.56  1460.08        69.       124.     0.002    19.18   2.273s
 BI-214   7058.94  1764.46        18.       138.     0.002    11.89   2.882s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.0336E+00                                      4.66E+11             
                          1460.83 1.034E+00  (  3.470E-01 1.92E+01 1.07E+01 G  
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      ORTEC g v - i (1087) Env32  G800W064  11/22/2018 4:34:14 PMPage  4
 TestAmerica Inc                 Spectrum name: 14_20181121012_BGLong.An1        
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-208   N   5.2271E-02                                      6.98E+02             
                           583.02 5.227E-02  (  3.113E-02 2.62E+01 8.45E+01 G  
                           277.28 0.000E+00 &   1.709E-01 2.58E+02 6.31E+00 G  
                           860.56 0.000E+00 %   1.612E-01 5.15E+01 1.24E+01 G  
 
PB-210   N   4.3432E+00                                      8.14E+03             
                            46.54 4.343E+00 *(  7.855E-01 8.24E+00 4.25E+00 G  
 
PB-212   N   1.1000E-01                                      6.98E+02             
                           238.63 1.100E-01  (  3.401E-02 1.25E+01 4.33E+01 G  
                           300.03 0.000E+00 %   3.392E-01 1.63E+02 3.28E+00 GA 
 
PB-214   N   1.9489E-01                                      5.84E+05             
                           351.93 1.922E-01  (  6.110E-02 1.49E+01 3.76E+01 G  
                           295.09 2.001E-01  (  8.458E-02 1.71E+01 1.93E+01 G  
                           242.00 0.000E+00 &   2.132E-01 0.00E+00 7.43E+00 GA 
 
BI-214   N   2.4880E-01                                      5.84E+05             
                           609.31 2.488E-01  (  7.989E-02 1.63E+01 4.61E+01 G  
                          1120.29 4.550E-01 +   2.387E-01 2.77E+01 1.51E+01 G  
                          1764.49 9.413E-01 +   1.546E-01 1.19E+01 1.54E+01 G  
 
TH-234   N   2.6177E+00                                      1.63E+12             
                            63.29 2.618E+00 @(  6.367E-01 1.02E+01 3.81E+00 G  
                            92.59 1.865E+00 -   3.390E-01 8.21E+00 5.58E+00 G  
 
Ra-226       1.9505E+00                                      5.84E+05             
                           185.99 1.950E+00  (  5.710E-01 1.34E+01 3.28E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
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      ORTEC g v - i (1087) Env32  G800W064  11/22/2018 4:34:14 PMPage  5
 TestAmerica Inc                 Spectrum name: 14_20181121012_BGLong.An1        
                                                                                 
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    2.2166E-01
 NA-22   <    3.5816E-02
 K-40   #     1.0336E+00   1.9183E+01%               3.470E-01
 Sc-46   <    2.4421E-02
 CR-51   <    1.1611E-01
 MN-54   <    2.3065E-02
 FE-59   <    5.2139E-02
 Co-56   <    2.0616E-02
 CO-57   <    1.2925E-02
 CO-58   <    1.0898E-02
 CO-60   <    2.6230E-02
 ZN-65   <    7.6832E-02
 NB-94   <    2.2066E-02
 ZR-95   <    3.6847E-02
 NB-95   <    1.9025E-02
 RU-103  <    1.4274E-02
 RH-106  <    1.8753E-01
 AG-108M <    1.4694E-02
 AG-110M <    3.5430E-02
 SN-113  <    2.0604E-02
 SB-124  <    2.1638E-02
 SB-125  <    4.1251E-02
 I-131   <    1.5736E-02
 BA-133  <    2.6533E-02
 CS-134  <    2.3340E-02
 CS-137  <    3.7983E-02
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      ORTEC g v - i (1087) Env32  G800W064  11/22/2018 4:34:14 PMPage  6
 TestAmerica Inc                 Spectrum name: 14_20181121012_BGLong.An1        
                                                                                 
 CE-139  <    1.9282E-02
 Ba-140  <    5.3442E-02
 La-140  <    2.2499E-02
 CE-141  <    2.0471E-02
 CE-144  <    1.0957E-01
 PM-144  <    2.4650E-02
 EU-152  <    4.5249E-02
 EU-154  <    2.3697E-01
 EU-155  <    3.7998E-02
 HF-181  <    2.7597E-02
 Ta-182  <    1.0376E-01
 Hg-203  <    2.4336E-02
 TL-208       5.2271E-02   2.6205E+01%               3.113E-02
 pm-146  <    5.3045E-02
 y-88    <    2.4689E-02
 PB-210 #     4.3432E+00   8.2419E+00%               7.855E-01
 PB-212       1.1000E-01   1.2492E+01%               3.401E-02
 PB-214       1.9489E-01   1.1313E+01%               6.110E-02
 BI-207  <    3.1107E-02
 BI-212  <    2.4634E-01
 BI-214       2.4880E-01   1.6267E+01%               7.989E-02
 BI-210M <    2.1625E-02
 RA-224  <    4.5844E-01
 AC-228  <    7.8311E-02
 TH-227  <    9.1221E-02
 TH-229  <    2.3247E-01
 TH-234 #     2.6177E+00   1.0192E+01%               6.367E-01
 PA-231  <    2.8300E-01
 PA-233  <    3.0799E-02
 PA-234  <    5.6717E-02
 PA-234M <    2.6700E+00
 Ra-226       1.9505E+00   1.3363E+01%               5.710E-01
 U-235   <    9.3439E-02
 AM-241  <    3.4064E-02
 Np-237  <    1.1734E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.5 keV)     1.055E+01  DPS           
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 TestAmerica Inc                 Spectrum name: 14_20181121012_BGLong.An1        
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 16_20181121008_BGLong                                                      
Description: Background Long PBC Count
   Acquired: 11/21/2018 8:20:23 PM
   Detector: Detector #16
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.68      2.51      2.56      2.65      2.80      2.86    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: 
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      ORTEC g v - i (1087) Env32  G800W064  11/22/2018 4:23:37 PMPage  1
 TestAmerica Inc                 Spectrum name: 16_20181121008_BGLong.An1        
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det16\16_20181121008_BGLong.An1

 Acquisition information
        Start time:                 11/21/2018 8:20:23 PM
        Live time:              72000
        Real time:              72140
        Dead time:                  0.19 %
        Detector ID:                   16

 Detector system                                                
      Ge16 SN/11012217                                                
                                                                      

 Calibration
        Filename:                   16_QC.Clb
      16_QC-G_081311                                                  
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 9:35:31 AM
             Zero offset:           0.050 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.285E-08 keV/channel^2

        Efficiency Calibration
             Created:               8/14/2011 1:15:14 PM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.57keV )
        Stop channel:            8000 (  1999.64keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
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      ORTEC g v - i (1087) Env32  G800W064  11/22/2018 4:23:37 PMPage  2
 TestAmerica Inc                 Spectrum name: 16_20181121008_BGLong.An1        
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   23 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1471

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.38     1543.   4.48   0.99  7.049E-02    46.54   4.250  7.132E+00 PB210 
    59.61      322.  15.26   0.97  8.966E-02    59.54  35.900  1.390E-01 AM241 
    63.15     1052.   5.58   0.97  9.479E-02    63.29   3.810  4.038E+00 TH234 
    74.91      410.  14.12   0.99  1.117E-01
    76.83      321.  17.30   0.99  1.145E-01
    92.60     1514.   6.27   1.03  1.312E-01    92.59   5.584  2.870E+00 TH234 
                                                93.35   5.561  2.880E+00 AC228 
   185.64      728.  10.29   1.31  1.130E-01   185.72  54.000  1.657E-01 U235  
                                               185.99   3.280  2.730E+00 Ra226 
   238.39      537.  13.78   1.30  9.908E-02   238.63  43.300  1.738E-01 PB212 
   294.97      284.  21.53   1.03  8.412E-02   295.09  19.300  2.430E-01 PB214 
   351.90      568.  11.27   1.14  6.907E-02   351.93  37.600  3.038E-01 PB214 
   510.93     2654.   4.54   2.90  4.934E-02   511.86  20.000  3.741E+00 RH106 
   582.66      286.  16.84   1.34  4.380E-02   583.02  84.500  1.075E-01 TL208 
   609.15      528.  11.87   1.74  4.175E-02   609.31  46.090  3.808E-01 BI214 
                                               610.30   5.750  3.058E+00 RU103 
  1000.75      105.  27.98   1.31  2.469E-02  1001.00   0.837  7.034E+00 PA234M
  1460.24      344.  12.07   2.69  1.797E-02  1460.83  10.670  2.492E+00 K40   
  1764.70      209.  16.42   1.70  1.550E-02  1764.49  15.400  1.216E+00 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.28    74.86      1473.       410. 3.673E+03   14.12   0.986  -      sD
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      ORTEC g v - i (1087) Env32  G800W064  11/22/2018 4:23:37 PMPage  3
 TestAmerica Inc                 Spectrum name: 16_20181121008_BGLong.An1        
                                                                                 
   Channel   Energy Background  Net area  Eff*Area   Uncert   FWHM  Suspected   
   306.95    76.78      1379.       321. 2.801E+03   17.30   0.987  -      sD
  2042.82   510.93      1148.      2654. 5.379E+04    4.54   2.899  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.22    46.38      1023.      1543.     0.021     4.48   0.995 
 AM-241    237.83    59.54      1029.       337.     0.005    14.54   0.971D
 TH-234    252.82    63.29      1199.      1052.     0.015     5.58   0.975D
 TH-234    370.02    92.60      1875.      1514.     0.021     6.27   1.033s
 Ra-226    742.03   185.64      1275.       728.     0.010    10.29   1.309s
 PB-212    952.93   238.39      1184.       537.     0.007    13.78   1.298 
 PB-214   1179.19   294.97       864.       284.     0.004    21.53   1.030s
 PB-214   1406.85   351.90       784.       568.     0.008    11.27   1.137s
 TL-208   2329.72   582.66       422.       286.     0.004    16.84   1.340s
 BI-214   2435.67   609.15       616.       528.     0.007    11.87   1.744s
 PA-234M  4002.16  1000.75       161.       105.     0.001    27.98   1.314s
 K-40     5840.84  1460.24       180.       344.     0.005    12.07   2.688s
 BI-214   7059.45  1764.70       102.       209.     0.003    16.42   1.698s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   2.4921E+00                                      4.66E+11             
                          1460.83 2.492E+00 @(  4.726E-01 1.21E+01 1.07E+01 G  
 
TL-208   N   1.0752E-01                                      6.98E+02             
                           583.02 1.075E-01  (  3.695E-02 1.68E+01 8.45E+01 G  
                           277.28 0.000E+00 &   1.915E-01 4.14E+02 6.31E+00 G  
                           860.56 0.000E+00 %   2.304E-01 2.12E+02 1.24E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-210   N   7.1315E+00                                      8.14E+03             
                            46.54 7.132E+00  (  7.011E-01 4.48E+00 4.25E+00 G  
 
PB-212   N   1.7385E-01                                      6.98E+02             
                           238.63 1.738E-01  (  5.283E-02 1.38E+01 4.33E+01 G  
                           300.03 0.000E+00 %   4.073E-01 1.00E+03 3.28E+00 GA 
 
PB-214   N   3.0381E-01                                      5.84E+05             
                           351.93 3.038E-01  (  7.124E-02 1.13E+01 3.76E+01 G  
                           295.09 2.430E-01 -   1.195E-01 2.15E+01 1.93E+01 G  
                           242.00 0.000E+00     2.726E-01 0.00E+00 7.43E+00 GA 
 
BI-214   N   3.8081E-01                                      5.84E+05             
                           609.31 3.808E-01 @(  8.548E-02 1.19E+01 4.61E+01 G  
                          1120.29 0.000E+00 %   1.991E-01 3.15E+01 1.51E+01 G  
                          1764.49 1.216E+00 +   2.896E-01 1.64E+01 1.54E+01 G  
 
TH-234   N   4.0398E+00                                      1.63E+12             
                            63.29 4.040E+00  (  6.296E-01 5.58E+00 3.81E+00 G  
                            92.59 2.870E+00 -   3.877E-01 6.27E+00 5.58E+00 G  
 
PA-234M  N   7.0345E+00                                      1.63E+12             
                          1001.00 7.034E+00  (  4.160E+00 2.80E+01 8.37E-01 G  
                           766.41 0.000E+00 %   7.951E+00 4.72E+02 2.94E-01 G  
 
Ra-226       2.7295E+00                                      5.84E+05             
                           185.99 2.730E+00 @(  6.340E-01 1.03E+01 3.28E+00 G  
 
AM-241   T   1.4540E-01                                      1.58E+05             
                            59.54 1.454E-01  (  6.577E-02 1.45E+01 3.59E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
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   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.2179E-01
 NA-22   <    2.4741E-02
 K-40   #     2.4921E+00   1.2070E+01%               4.726E-01
 Sc-46   <    2.8967E-02
 CR-51   <    1.2472E-01
 MN-54   <    2.4255E-02
 FE-59   <    5.4870E-02
 Co-56   <    2.9626E-02
 CO-57   <    1.9401E-02
 CO-58   <    2.5984E-02
 CO-60   <    3.3066E-02
 ZN-65   <    6.2555E-02
 NB-94   <    2.5095E-02
 ZR-95   <    3.9072E-02
 NB-95   <    3.8650E-02
 RU-103  <    1.9998E-02
 RH-106  <    2.0618E-01
 AG-108M <    1.9863E-02
 AG-110M <    3.6450E-02
 SN-113  <    2.6104E-02
 SB-124  <    3.1930E-02
 SB-125  <    6.0208E-02
 I-131   <    1.7054E-02
 BA-133  <    3.0164E-02
 CS-134  <    1.9282E-02
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 CS-137  <    3.6068E-02
 CE-139  <    1.4054E-02
 Ba-140  <    7.6472E-02
 La-140  <    3.3145E-02
 CE-141  <    2.2783E-02
 CE-144  <    1.6639E-01
 PM-144  <    2.5105E-02
 EU-152  <    5.6053E-02
 EU-154  <    2.4400E-01
 EU-155  <    5.1129E-02
 HF-181  <    3.7267E-02
 Ta-182  <    1.2323E-01
 Hg-203  <    2.3764E-02
 TL-208 #     1.0752E-01   1.6838E+01%               3.695E-02
 pm-146  <    6.1120E-02
 y-88    <    2.9652E-02
 PB-210       7.1315E+00   4.4806E+00%               7.011E-01
 PB-212       1.7385E-01   1.3783E+01%               5.283E-02
 PB-214 #     3.0381E-01   1.1268E+01%               7.124E-02
 BI-207  <    2.0412E-02
 BI-212  <    4.7783E-01
 BI-214       3.8081E-01   1.1867E+01%               8.548E-02
 BI-210M <    2.4756E-02
 RA-224  <    5.0822E-01
 AC-228  <    1.4211E-01
 TH-227  <    1.4117E-01
 TH-229  <    2.6587E-01
 TH-234       4.0398E+00   5.5804E+00%               6.296E-01
 PA-231  <    7.2821E-01
 PA-233  <    3.5683E-02
 PA-234  <    7.0396E-02
 PA-234M      7.0345E+00   2.7978E+01%               4.160E+00
 Ra-226 #     2.7295E+00   1.0293E+01%               6.340E-01
 U-235   <    1.0066E-01
 AM-241 #     1.4540E-01   1.4544E+01%               6.577E-02
 Np-237  <    1.1990E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.6 keV)     2.454E+01  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 17_20181121010_BGLong                                                      
Description: Background Long PBC Count
   Acquired: 11/21/2018 8:19:40 PM
   Detector: Detector #17
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.32      2.18      2.23      2.31      2.42      2.46    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: 
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 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det17\17_20181121010_BGLong.An1

 Acquisition information
        Start time:                 11/21/2018 8:19:40 PM
        Live time:              72000
        Real time:              72504
        Dead time:                  0.70 %
        Detector ID:                   17

 Detector system                                                
      Ge17 SN/11080671                                                
                                                                      

 Calibration
        Filename:                   17_QC.Clb
      17_QC_83725-334_SOURCE H_042211                                 
                                                                      

        Energy Calibration                                      
             Created:               2/29/2012 10:33:23 AM
             Zero offset:           0.108 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.584E-08 keV/channel^2

        Efficiency Calibration
             Created:               5/1/2011 11:17:56 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.63keV )
        Stop channel:            8000 (  1999.54keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   25 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1406

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.62     1305.   5.02   0.64  5.951E-02    46.54   4.250  7.181E+00 PB210 
    63.37     1120.   5.76   0.76  8.047E-02    63.29   3.810  5.080E+00 TH234 
    75.01      301.  17.19   0.80  9.496E-02
    77.23      267.  17.26   0.80  9.774E-02
    84.46      234.  25.83   0.94  1.069E-01
    92.67     1534.   5.94   0.98  1.119E-01    92.59   5.584  3.410E+00 TH234 
                                                93.35   5.561  3.421E+00 AC228 
   143.87      175.  28.47   0.58  1.093E-01   143.79  10.960  2.032E-01 U235  
   185.63      838.   9.01   0.99  9.858E-02   185.72  54.000  2.186E-01 U235  
                                               185.99   3.280  3.601E+00 Ra226 
   198.01      241.  22.02   0.75  9.577E-02
   238.45      290.  17.91   0.77  8.658E-02   238.63  43.300  1.074E-01 PB212 
   241.84      134.  29.54   0.96  8.578E-02   242.00   7.430  2.910E-01 PB214 
   295.31      236.  20.70   1.13  7.368E-02   295.09  19.300  2.309E-01 PB214 
   351.87      418.  11.18   1.20  6.082E-02   351.93  37.600  2.541E-01 PB214 
   510.96     2231.   4.60   2.12  4.376E-02   511.86  20.000  3.548E+00 RH106 
   583.30      228.  19.65   1.08  3.885E-02   583.02  84.500  9.641E-02 TL208 
   609.51      447.  12.41   1.13  3.709E-02   609.31  46.090  3.628E-01 BI214 
                                               610.30   5.750  2.913E+00 RU103 
  1001.27      120.  28.02   1.71  2.198E-02  1001.00   0.837  9.086E+00 PA234M
  1120.06      153.  17.82   1.53  1.989E-02  1120.29  15.100  7.090E-01 BI214 
                                              1120.55  99.987  1.071E-01 Sc46  
                                              1121.30  34.900  3.071E-01 Ta182 
  1460.95      236.  15.33   1.83  1.608E-02  1460.83  10.670  1.910E+00 K40   
  1764.53      155.  12.12   1.80  1.381E-02  1764.49  15.400  1.012E+00 BI214 
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 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.45    74.95      1191.       301. 3.174E+03   17.19   0.802  -      sD
   308.31    77.17       926.       267. 2.729E+03   17.26   0.804  -       D
   337.23    84.46      1140.       234. 2.190E+03   25.83   0.942  -       M
   791.23   198.01       775.       241. 2.520E+03   22.02   0.748  -      s 
  2042.73   510.47       920.      2231. 5.098E+04    4.60   2.121  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.95    46.62       945.      1305.     0.018     5.02   0.639 
 TH-234    252.94    63.37      1016.      1120.     0.016     5.76   0.760 
 TH-234    370.05    92.67      1692.      1534.     0.021     5.94   0.978s
 U-235     574.78   143.87       818.       175.     0.002    28.47   0.578s
 U-235     742.10   185.72      1165.       779.     0.011     6.21   0.994D
 PB-212    953.67   238.63       677.       327.     0.005    12.55   0.954D
 PB-214    967.13   242.00       711.       134.     0.002    29.54   0.957D
 PB-214   1179.99   295.23       555.       216.     0.003    20.53   1.118 
 PB-214   1406.49   351.87       483.       418.     0.006    11.18   1.204s
 TL-208   2332.06   583.30       368.       228.     0.003    19.65   1.081 
 BI-214   2436.88   609.51       508.       447.     0.006    12.41   1.126 
 PA-234M  4004.12  1001.27       191.       120.     0.002    28.02   1.711 
 BI-214   4479.43  1120.06       123.       153.     0.002    17.82   1.528s
 K-40     5843.73  1460.95       143.       236.     0.003    15.33   1.828 
 BI-214   7059.01  1764.53        36.       155.     0.002    12.12   1.803 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.9098E+00                                      4.66E+11             
                          1460.83 1.910E+00  (  4.729E-01 1.53E+01 1.07E+01 G  
 
TL-208   N   9.6409E-02                                      6.98E+02             
                           583.02 9.641E-02  (  3.895E-02 1.96E+01 8.45E+01 G  
                           277.28 0.000E+00 &   2.099E-01 2.58E+02 6.31E+00 G  
                           860.56 0.000E+00 &   1.992E-01 4.45E+01 1.24E+01 G  
 
PB-210   N   7.1808E+00                                      8.14E+03             
                            46.54 7.181E+00  (  8.028E-01 5.02E+00 4.25E+00 G  
 
PB-212   N   1.2111E-01                                      6.98E+02             
                           238.63 1.211E-01 ?(  4.594E-02 1.25E+01 4.33E+01 G  
                           300.03 0.000E+00 %   4.066E-01 8.05E+01 3.28E+00 GA 
 
PB-214   N   2.3957E-01                                      5.84E+05             
                           351.93 2.541E-01 @(  6.384E-02 1.12E+01 3.76E+01 G  
                           295.09 2.112E-01  (  1.098E-01 2.05E+01 1.93E+01 G  
                           242.00 2.910E-01     2.768E-01 2.95E+01 7.43E+00 GA 
 
BI-214   N   3.6281E-01                                      5.84E+05             
                           609.31 3.628E-01  (  8.754E-02 1.24E+01 4.61E+01 G  
                          1120.29 7.090E-01 +   2.512E-01 1.78E+01 1.51E+01 G  
                          1764.49 1.012E+00 +   2.003E-01 1.21E+01 1.54E+01 G  
 
TH-234   N   5.0804E+00                                      1.63E+12             
                            63.29 5.080E+00  (  6.861E-01 5.76E+00 3.81E+00 G  
                            92.59 3.410E+00 -   4.321E-01 5.94E+00 5.58E+00 G  
 
PA-234M  N   9.0855E+00                                      1.63E+12             
                          1001.00 9.086E+00 ?(  5.063E+00 2.80E+01 8.37E-01 G  
                           766.41 0.000E+00 &   8.367E+00 2.17E+02 2.94E-01 G  
 
U-235    N   2.0322E-01                                      2.57E+11             
                           185.72 2.032E-01 }   4.222E-02 6.21E+00 5.40E+01 GA 
                           143.79 2.032E-01  (  1.576E-01 2.85E+01 1.10E+01 G  
                           205.33 0.000E+00 %   2.448E-01 3.95E+01 5.01E+00 G  
                           163.38 0.000E+00 %   2.401E-01 3.55E+01 5.08E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
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   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.6373E-01
 NA-22   <    2.3713E-02
 K-40         1.9098E+00   1.5328E+01%               4.729E-01
 Sc-46   <    2.1626E-02
 CR-51   <    1.3892E-01
 MN-54   <    2.3904E-02
 FE-59   <    5.4179E-02
 Co-56   <    2.4687E-02
 CO-57   <    1.3987E-02
 CO-58   <    2.3002E-02
 CO-60   <    2.9327E-02
 ZN-65   <    8.8681E-02

                                 (Page 6 of 8)

Page 838 of 860



      ORTEC g v - i (1087) Env32  G800W064  11/22/2018 4:28:45 PMPage  6
 TestAmerica Inc                 Spectrum name: 17_20181121010_BGLong.An1        
                                                                                 
 NB-94   <    2.5337E-02
 ZR-95   <    4.4334E-02
 NB-95   <    3.0109E-02
 RU-103  <    1.8206E-02
 RH-106  <    1.1530E-01
 AG-108M <    1.7681E-02
 AG-110M <    2.2175E-02
 SN-113  <    2.3971E-02
 SB-124  <    3.5401E-02
 SB-125  <    5.2298E-02
 I-131   <    1.8749E-02
 BA-133  <    3.5104E-02
 CS-134  <    4.1016E-02
 CS-137  <    3.8495E-02
 CE-139  <    1.9755E-02
 Ba-140  <    6.8487E-02
 La-140  <    3.6006E-02
 CE-141  <    3.2405E-02
 CE-144  <    1.0779E-01
 PM-144  <    2.8284E-02
 EU-152  <    8.3628E-02
 EU-154  <    2.0861E-01
 EU-155  <    4.5331E-02
 HF-181  <    1.8842E-02
 Ta-182  <    1.0878E-01
 Hg-203  <    1.2580E-02
 TL-208       9.6409E-02   1.9647E+01%               3.895E-02
 pm-146  <    7.0075E-02
 y-88    <    3.1784E-02
 PB-210       7.1808E+00   5.0217E+00%               8.028E-01
 PB-212 #     1.2111E-01   1.2547E+01%               4.594E-02
 PB-214       2.3957E-01   1.1182E+01%               6.384E-02
 BI-207  <    3.4724E-02
 BI-212  <    4.8764E-01
 BI-214       3.6281E-01   1.2411E+01%               8.754E-02
 BI-210M <    2.5497E-02
 RA-224  <    5.3412E-01
 AC-228  <    1.4004E-01
 TH-227  <    8.2469E-02
 TH-229  <    2.9450E-01
 TH-234       5.0804E+00   5.7643E+00%               6.861E-01
 PA-231  <    5.9454E-01
 PA-233  <    3.7504E-02
 PA-234  <    9.1272E-02
 PA-234M#     9.0855E+00   2.8024E+01%               5.063E+00
 U-235        2.0322E-01   2.8472E+01%               1.576E-01
 AM-241  <    3.9691E-02
 Np-237  <    1.2233E-01
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      ORTEC g v - i (1087) Env32  G800W064  11/22/2018 4:28:45 PMPage  7
 TestAmerica Inc                 Spectrum name: 17_20181121010_BGLong.An1        
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.5 keV)     2.428E+01  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 19_20181121013_BGLong                                                      
Description: Background Long PBC Count
   Acquired: 11/21/2018 8:09:48 PM
   Detector: Detector #19
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.30      2.15      2.20      2.27      2.39      2.44    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: 
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      ORTEC g v - i (1087) Env32  G800W064  11/22/2018 4:10:38 PMPage  1
 TestAmerica Inc                 Spectrum name: 19_20181121013_BGLong.An1        
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det19\19_20181121013_BGLong.An1

 Acquisition information
        Start time:                 11/21/2018 8:09:48 PM
        Live time:              72000
        Real time:              72042
        Dead time:                  0.06 %
        Detector ID:                   19

 Detector system                                                
      Ge19 SN/11146715                                                
                                                                      

 Calibration
        Filename:                   19_QC.Clb
      19_QC_Source F_83725-334                                        
                                                                      

        Energy Calibration                                      
             Created:               4/16/2018 11:22:57 AM
             Zero offset:           0.177 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.735E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/17/2018 2:50:57 PM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.71keV )
        Stop channel:            8000 (  1999.42keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
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      ORTEC g v - i (1087) Env32  G800W064  11/22/2018 4:10:38 PMPage  2
 TestAmerica Inc                 Spectrum name: 19_20181121013_BGLong.An1        
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   19 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1270

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.74     1478.   6.43   0.80  5.755E-02    46.54   4.250  8.428E+00 PB210 
    63.44      750.   8.85   0.99  7.738E-02    63.29   3.810  3.543E+00 TH234 
    75.15      387.  13.43   0.96  9.123E-02
    77.39      265.  19.65   0.96  9.390E-02
    92.88     1030.   7.97   1.07  1.130E-01    92.59   5.584  2.275E+00 TH234 
                                                93.35   5.561  2.264E+00 AC228 
   185.86      551.  12.49   0.78  1.371E-01   185.72  54.000  1.034E-01 U235  
                                               185.99   3.280  1.703E+00 Ra226 
   198.51      209.  22.66   0.93  1.342E-01
   238.77      406.  12.37   1.12  1.252E-01   238.63  43.300  1.041E-01 PB212 
   295.06      332.  17.30   1.48  1.125E-01   295.09  19.300  2.122E-01 PB214 
   351.98      378.  14.80   1.27  9.962E-02   351.93  37.600  1.400E-01 PB214 
   511.01     2197.   4.55   2.52  6.374E-02   511.86  20.000  2.401E+00 RH106 
   583.06      192.  17.37   1.45  4.749E-02   583.02  84.500  6.656E-02 TL208 
   609.34      339.  17.36   1.37  4.156E-02   609.31  46.090  2.456E-01 BI214 
                                               610.30   5.750  1.980E+00 RU103 
  1460.77      201.  16.93   1.61  1.343E-02  1460.83  10.670  1.948E+00 K40   
  1764.06      129.  19.56   2.13  9.848E-03  1764.49  15.400  1.184E+00 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.66    75.11      1157.       387. 4.240E+03   13.43   0.960  -      sD
   308.63    77.36      1228.       265. 2.827E+03   19.65   0.962  -      sD
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      ORTEC g v - i (1087) Env32  G800W064  11/22/2018 4:10:38 PMPage  3
 TestAmerica Inc                 Spectrum name: 19_20181121013_BGLong.An1        
                                                                                 
   Channel   Energy Background  Net area  Eff*Area   Uncert   FWHM  Suspected   
   792.79   198.51       678.       209. 1.557E+03   22.66   0.935  -      sM
  2042.28   511.01       806.      2197. 3.447E+04    4.55   2.520  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.12    46.74      1680.      1478.     0.021     6.43   0.798 
 TH-234    252.87    63.44      1155.       750.     0.010     8.85   0.985s
 TH-234    370.53    92.88      1557.      1030.     0.014     7.97   1.071 
 Ra-226    742.20   185.86      1094.       551.     0.008    12.49   0.776s
 PB-212    953.74   238.77       670.       406.     0.006    12.37   1.118 
 PB-214   1178.80   295.06       683.       332.     0.005    17.30   1.482s
 PB-214   1406.37   351.98       633.       378.     0.005    14.80   1.267s
 TL-208   2330.44   583.06       222.       192.     0.003    17.37   1.446s
 BI-214   2435.54   609.34       604.       339.     0.005    17.36   1.366s
 K-40     5842.71  1460.77       140.       201.     0.003    16.93   1.606 
 BI-214   7057.20  1764.06        70.       129.     0.002    19.56   2.126s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.9481E+00                                      4.66E+11             
                          1460.83 1.948E+00  (  5.607E-01 1.69E+01 1.07E+01 G  
 
TL-208   N   6.6558E-02                                      6.98E+02             
                           583.02 6.656E-02  (  2.495E-02 1.74E+01 8.45E+01 G  
                           277.28 0.000E+00 %   1.384E-01 4.83E+01 6.31E+00 G  
                           860.56 0.000E+00 %   2.306E-01 1.00E+03 1.24E+01 G  
 
PB-210   N   8.4279E+00                                      8.14E+03             
                            46.54 8.428E+00  (  1.105E+00 6.43E+00 4.25E+00 G  
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      ORTEC g v - i (1087) Env32  G800W064  11/22/2018 4:10:38 PMPage  4
 TestAmerica Inc                 Spectrum name: 19_20181121013_BGLong.An1        
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   1.0415E-01                                      6.98E+02             
                           238.63 1.041E-01  (  3.159E-02 1.24E+01 4.33E+01 G  
                           300.03 0.000E+00 &   2.714E-01 1.25E+02 3.28E+00 GA 
 
PB-214   N   1.4002E-01                                      5.84E+05             
                           351.93 1.400E-01 @(  4.448E-02 1.48E+01 3.76E+01 G  
                           295.09 2.122E-01 +   7.968E-02 1.73E+01 1.93E+01 G  
                           242.00 0.000E+00 ?   1.953E-01 0.00E+00 7.43E+00 GA 
 
BI-214   N   2.4565E-01                                      5.84E+05             
                           609.31 2.456E-01  (  8.501E-02 1.74E+01 4.61E+01 G  
                          1120.29 0.000E+00 &   2.222E-01 1.89E+02 1.51E+01 G  
                          1764.49 1.184E+00 +   3.810E-01 1.96E+01 1.54E+01 G  
 
TH-234   N   3.5426E+00                                      1.63E+12             
                            63.29 3.543E+00  (  7.606E-01 8.85E+00 3.81E+00 G  
                            92.59 2.275E+00 -   4.123E-01 7.97E+00 5.58E+00 G  
 
Ra-226       1.7031E+00                                      5.84E+05             
                           185.99 1.703E+00  (  4.844E-01 1.25E+01 3.28E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
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      ORTEC g v - i (1087) Env32  G800W064  11/22/2018 4:10:38 PMPage  5
 TestAmerica Inc                 Spectrum name: 19_20181121013_BGLong.An1        
                                                                                 
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.5917E-01
 NA-22   <    5.8161E-02
 K-40         1.9481E+00   1.6928E+01%               5.607E-01
 Sc-46   <    2.4134E-02
 CR-51   <    8.9389E-02
 MN-54   <    2.5345E-02
 FE-59   <    5.6101E-02
 Co-56   <    2.4166E-02
 CO-57   <    1.5196E-02
 CO-58   <    3.5240E-02
 CO-60   <    3.2058E-02
 ZN-65   <    5.9605E-02
 NB-94   <    2.8462E-02
 ZR-95   <    4.2350E-02
 NB-95   <    3.5039E-02
 RU-103  <    1.3108E-02
 RH-106  <    2.0464E-01
 AG-108M <    1.2137E-02
 AG-110M <    3.7820E-02
 SN-113  <    1.3528E-02
 SB-124  <    1.9514E-02
 SB-125  <    3.8756E-02
 I-131   <    1.0188E-02
 BA-133  <    1.9486E-02
 CS-134  <    3.0595E-02
 CS-137  <    4.4047E-02
 CE-139  <    1.1604E-02
 Ba-140  <    5.7197E-02
 La-140  <    4.1363E-02
 CE-141  <    1.9540E-02
 CE-144  <    1.2553E-01
 PM-144  <    2.8108E-02
 EU-152  <    5.1018E-02
 EU-154  <    2.4129E-01
 EU-155  <    5.2933E-02
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      ORTEC g v - i (1087) Env32  G800W064  11/22/2018 4:10:38 PMPage  6
 TestAmerica Inc                 Spectrum name: 19_20181121013_BGLong.An1        
                                                                                 
 HF-181  <    2.2874E-02
 Ta-182  <    1.3291E-01
 Hg-203  <    1.0340E-02
 TL-208 #     6.6558E-02   1.7369E+01%               2.495E-02
 pm-146  <    6.7677E-02
 y-88    <    2.7940E-02
 PB-210       8.4279E+00   6.4322E+00%               1.105E+00
 PB-212       1.0415E-01   1.2365E+01%               3.159E-02
 PB-214       1.4002E-01   1.4795E+01%               4.448E-02
 BI-207  <    2.6255E-02
 BI-212  <    4.3937E-01
 BI-214 #     2.4565E-01   1.7361E+01%               8.501E-02
 BI-210M <    1.7708E-02
 RA-224  <    1.8881E-01
 AC-228  <    8.4503E-02
 TH-227  <    1.1420E-01
 TH-229  <    2.0519E-01
 TH-234       3.5426E+00   8.8495E+00%               7.606E-01
 PA-231  <    2.9002E-01
 PA-233  <    2.5414E-02
 PA-234  <    3.9979E-02
 PA-234M <    3.3746E+00
 Ra-226       1.7031E+00   1.2492E+01%               4.844E-01
 U-235   <    8.4898E-02
 AM-241  <    4.0551E-02
 Np-237  <    1.7341E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.7 to  1999.4 keV)     1.618E+01  DPS           
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Gamma Spectroscopy Run Log

Detector: GV2

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

03/21/18  11:08 ZZZZZ
Batch

Analysis

365000

Count

ZZZZZ03/21/18  11:29 365000
JLWIC 160-365000/303/22/18  02:01 365000
JLWICV 160-365000/405/04/18  10:31 365000
RTMICB 160-402328/111/21/18  19:07 402328

CCV 160-406230/112/18/18  00:04 406230
KLSCCV 160-406230/212/18/18  00:25 406230
KLSCCB 160-406230/312/18/18  00:47 406230

ZZZZZ12/18/18  01:23 40623030
ZZZZZ12/18/18  02:04 40623030
ZZZZZ12/18/18  02:47 40623030
ZZZZZ12/18/18  03:21 40623030
ZZZZZ12/18/18  06:06 40623030
ZZZZZ12/18/18  06:56 40623030
ZZZZZ12/18/18  07:37 40623030
ZZZZZ12/18/18  08:47 40623030
ZZZZZ12/18/18  09:29 40623030
ZZZZZ12/18/18  10:12 40623030
ZZZZZ12/18/18  11:07 40623030
ZZZZZ12/18/18  11:43 40623030
ZZZZZ12/18/18  12:23 40623030
ZZZZZ12/18/18  13:03 40623030
ZZZZZ12/18/18  13:49 40623030
ZZZZZ12/18/18  14:24 40623030
ZZZZZ12/18/18  15:47 40623030

KLS160-31847-234 CA-0512/18/18  16:56 406230 901.140293830
CCV 160-406516/112/19/18  00:03 406516

KLSCCV 160-406516/212/19/18  00:24 406516
KLSCCB 160-406516/312/19/18  00:45 406516

ZZZZZ12/19/18  02:07 40651630
ZZZZZ12/19/18  03:50 40651630
ZZZZZ12/19/18  06:01 40651630

KLS160-31847-244 CA-1512/19/18  06:50 406516 901.140304330
ZZZZZ12/19/18  07:47 40651630
ZZZZZ12/19/18  08:29 40651630
ZZZZZ12/19/18  09:54 40651630
ZZZZZ12/19/18  11:45 406516
ZZZZZ12/19/18  12:39 40651630
ZZZZZ12/19/18  19:41 40651660

Detector: GV5

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

03/26/12  15:05 JLWIC 160-12297/1
Batch

Analysis

12297

Count

JLWICV 160-12297/203/27/12  10:12 12297
RTMICB 160-402329/111/21/18  19:38 402329

CCV 160-406228/112/18/18  00:05 406228
CCV 160-406228/212/18/18  00:27 406228
CCV 160-406228/312/18/18  00:45 406228

KLSCCV 160-406228/412/18/18  01:07 406228
KLSCCB 160-406228/512/18/18  01:27 406228

ZZZZZ12/18/18  02:05 40622830
ZZZZZ12/18/18  02:46 40622830
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Gamma Spectroscopy Run Log

Detector: GV5 (Continued)

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

3012/18/18  03:20 ZZZZZ
Batch

Analysis

406228

Count

ZZZZZ12/18/18  06:10 40622830
ZZZZZ12/18/18  06:59 40622830
ZZZZZ12/18/18  07:40 40622830
ZZZZZ12/18/18  08:48 40622830
ZZZZZ12/18/18  09:31 40622830
ZZZZZ12/18/18  10:10 40622830
ZZZZZ12/18/18  11:07 40622830
ZZZZZ12/18/18  11:49 40622830
ZZZZZ12/18/18  12:25 40622830
ZZZZZ12/18/18  13:00 40622830
ZZZZZ12/18/18  13:45 40622830
ZZZZZ12/18/18  14:20 40622830
ZZZZZ12/18/18  14:57 40622830

KLS160-31847-A-211-C DU12/18/18  15:47 406228 901.140293830
KLS160-31847-235 CA-0612/18/18  16:56 406228 901.140293830

CCV 160-406513/112/19/18  00:05 406513
KLSCCV 160-406513/212/19/18  00:26 406513
KLSCCB 160-406513/312/19/18  00:45 406513

ZZZZZ12/19/18  02:07 40651330
ZZZZZ12/19/18  03:50 40651330
ZZZZZ12/19/18  06:05 40651330

KLS160-31847-243 CA-1412/19/18  06:52 406513 901.140304330
ZZZZZ12/19/18  07:50 40651330
ZZZZZ12/19/18  08:33 40651330
ZZZZZ12/19/18  09:46 40651330
ZZZZZ12/19/18  11:15 40651330
ZZZZZ12/19/18  11:56 40651330
ZZZZZ12/19/18  12:37 40651330
ZZZZZ12/19/18  19:43 40651330

Detector: GV7

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

03/05/12  14:07 JLWIC 160-12302/1
Batch

Analysis

12302

Count

JLWICV 160-12302/203/27/12  15:25 12302
RTMICB 160-396281/110/19/18  17:39 396281

CCV 160-406227/112/18/18  00:04 406227
KLSCCV 160-406227/212/18/18  00:26 406227
KLSCCB 160-406227/312/18/18  00:46 406227

ZZZZZ12/18/18  01:22 40622730
ZZZZZ12/18/18  02:02 40622730
ZZZZZ12/18/18  02:47 40622730
ZZZZZ12/18/18  03:21 40622730
ZZZZZ12/18/18  06:06 40622730
ZZZZZ12/18/18  06:56 40622730
ZZZZZ12/18/18  07:37 40622730
ZZZZZ12/18/18  08:47 40622730
ZZZZZ12/18/18  09:29 40622730
ZZZZZ12/18/18  10:12 40622730
ZZZZZ12/18/18  11:05 40622730
ZZZZZ12/18/18  11:50 40622730
ZZZZZ12/18/18  12:26 40622730
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Gamma Spectroscopy Run Log

Detector: GV7 (Continued)

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

3012/18/18  13:01 ZZZZZ
Batch

Analysis

406227

Count

ZZZZZ12/18/18  13:46 40622730
ZZZZZ12/18/18  14:21 40622730
ZZZZZ12/18/18  14:59 40622730
ZZZZZ12/18/18  15:49 40622730

KLS160-31847-236 CA-0712/18/18  16:58 406227 901.140293830
ZZZZZ12/18/18  17:36 40622760
ZZZZZ12/18/18  18:37 40622760
ZZZZZ12/18/18  21:16 40622760
CCV 160-406514/112/19/18  00:00 406514

KLSCCV 160-406514/212/19/18  00:22 406514
KLSCCB 160-406514/312/19/18  00:48 406514

ZZZZZ12/19/18  02:08 40651460
ZZZZZ12/19/18  03:49 40651430
ZZZZZ12/19/18  06:02 40651430

KLS160-31847-242 CA-1312/19/18  06:50 406514 901.140304330
ZZZZZ12/19/18  07:46 40651430
ZZZZZ12/19/18  08:29 40651430
ZZZZZ12/19/18  09:49 40651430
ZZZZZ12/19/18  11:14 40651430
ZZZZZ12/19/18  11:58 40651430
ZZZZZ12/19/18  12:38 40651430
ZZZZZ12/19/18  19:42 40651430

Detector: GV8

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

03/27/12  10:58 JLWIC 160-12311/1
Batch

Analysis

12311

Count

JLWICV 160-12311/203/29/12  01:58 12311
RTMICB 160-402330/111/21/18  19:08 402330

CCV 160-406229/112/18/18  00:03 406229
KLSCCV 160-406229/212/18/18  00:25 406229
KLSCCB 160-406229/312/18/18  00:47 406229

ZZZZZ12/18/18  01:21 40622930
ZZZZZ12/18/18  02:03 40622930
ZZZZZ12/18/18  02:48 40622930
ZZZZZ12/18/18  03:22 40622930
ZZZZZ12/18/18  06:05 40622930
ZZZZZ12/18/18  06:56 40622930
ZZZZZ12/18/18  07:36 40622930
ZZZZZ12/18/18  08:43 40622930
ZZZZZ12/18/18  09:28 40622930
ZZZZZ12/18/18  10:13 40622930
ZZZZZ12/18/18  11:04 40622930
ZZZZZ12/18/18  11:51 40622930
ZZZZZ12/18/18  12:27 40622930
ZZZZZ12/18/18  13:03 40622930
ZZZZZ12/18/18  13:47 40622930
ZZZZZ12/18/18  14:22 40622930
ZZZZZ12/18/18  15:00 40622930
ZZZZZ12/18/18  15:50 40622930

KLS160-31847-237 CA-0812/18/18  17:00 406229 901.140293830
CCV 160-406515/112/19/18  00:03 406515
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Gamma Spectroscopy Run Log

Detector: GV8 (Continued)

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

12/19/18  00:26 KLSCCV 160-406515/2
Batch

Analysis

406515

Count

KLSCCB 160-406515/312/19/18  00:50 406515
ZZZZZ12/19/18  02:06 40651530
ZZZZZ12/19/18  03:51 40651530
ZZZZZ12/19/18  06:01 40651530

KLS160-31847-241 CA-1212/19/18  06:50 406515 901.140304330
ZZZZZ12/19/18  07:44 40651530
ZZZZZ12/19/18  08:28 40651530
ZZZZZ12/19/18  09:48 40651530
ZZZZZ12/19/18  11:12 40651530
ZZZZZ12/19/18  12:00 40651530
ZZZZZ12/19/18  12:39 40651530
ZZZZZ12/19/18  19:40 40651560

Detector: GV9

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

05/03/12  13:37 JLWIC 160-12326/1
Batch

Analysis

12326

Count

JLWICV 160-12326/206/14/12  10:54 12326
RTMICB 160-402332/111/21/18  20:13 402332
KLSCCB 160-406233/112/18/18  00:04 406233

CCV 160-406233/212/18/18  00:42 406233
KLSCCV 160-406233/312/18/18  01:03 406233

ZZZZZ12/18/18  01:25 40623330
ZZZZZ12/18/18  02:05 40623330
ZZZZZ12/18/18  02:42 40623330
ZZZZZ12/18/18  03:15 40623330
ZZZZZ12/18/18  06:03 40623330
ZZZZZ12/18/18  06:54 40623330
ZZZZZ12/18/18  07:35 40623330
ZZZZZ12/18/18  08:40 40623330
ZZZZZ12/18/18  09:26 40623330
ZZZZZ12/18/18  10:10 40623330
ZZZZZ12/18/18  10:58 40623330
ZZZZZ12/18/18  11:40 40623330
ZZZZZ12/18/18  12:18 40623330
ZZZZZ12/18/18  13:01 40623330
ZZZZZ12/18/18  13:44 40623330
ZZZZZ12/18/18  14:19 40623330
ZZZZZ12/18/18  14:58 40623330

KLS160-31847-230 CA-0112/18/18  15:48 406233 901.140293830
ZZZZZ12/18/18  16:57 40623330
ZZZZZ12/18/18  17:34 40623330

KLSCCB 160-406527/112/19/18  00:02 406527
CCV 160-406527/212/19/18  00:52 406527

KLSCCV 160-406527/312/19/18  01:12 406527
ZZZZZ12/19/18  02:04 40652730
ZZZZZ12/19/18  03:47 40652730
ZZZZZ12/19/18  05:24 40652730
ZZZZZ12/19/18  06:00 40652730

KLSMB 160-403043/1-A12/19/18  06:48 406527 901.140304330
KLS160-31847-238 DU CA-09 DU12/19/18  07:43 406527 901.140304330

ZZZZZ12/19/18  08:25 40652730
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Gamma Spectroscopy Run Log

Detector: GV9 (Continued)

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

3012/19/18  09:41 ZZZZZ
Batch

Analysis

406527

Count

ZZZZZ12/19/18  11:10 40652730
ZZZZZ12/19/18  11:56 40652730
ZZZZZ12/19/18  12:37 40652730
ZZZZZ12/19/18  18:50 406527
ZZZZZ12/19/18  19:32 40652730
ZZZZZ12/19/18  20:31 40652730

Detector: GV12

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

04/18/18  13:54 JLWIC 160-364854/1
Batch

Analysis

364854

Count

JLWICV 160-364854/204/24/18  09:26 364854
RTMICB 160-402331/111/21/18  20:17 402331
KLSCCB 160-406231/112/18/18  00:01 406231

CCV 160-406231/212/18/18  00:43 406231
KLSCCV 160-406231/312/18/18  01:04 406231

ZZZZZ12/18/18  01:24 40623130
ZZZZZ12/18/18  02:06 40623130
ZZZZZ12/18/18  02:41 40623130
ZZZZZ12/18/18  03:16 40623130
ZZZZZ12/18/18  06:05 40623130
ZZZZZ12/18/18  06:55 40623130
ZZZZZ12/18/18  07:36 40623130
ZZZZZ12/18/18  08:41 40623130
ZZZZZ12/18/18  09:27 40623130
ZZZZZ12/18/18  10:18 40623130
ZZZZZ12/18/18  11:00 40623130
ZZZZZ12/18/18  11:36 40623130
ZZZZZ12/18/18  12:19 40623130
ZZZZZ12/18/18  13:04 40623130
ZZZZZ12/18/18  13:46 40623130
ZZZZZ12/18/18  14:20 40623130
ZZZZZ12/18/18  15:00 40623130

KLS160-31847-231 CA-0212/18/18  15:50 406231 901.140293830
ZZZZZ12/18/18  16:59 40623130
ZZZZZ12/18/18  17:35 40623130

KLSCCB 160-406526/112/19/18  00:01 406526
CCV 160-406526/212/19/18  01:59 406526

KLSCCV 160-406526/312/19/18  02:20 406526
ZZZZZ12/19/18  03:51 40652630
ZZZZZ12/19/18  05:59 40652630

KLSLCS 160-403043/2-A12/19/18  06:49 406526 901.140304330
ZZZZZ12/19/18  07:46 40652630
ZZZZZ12/19/18  08:26 40652630
ZZZZZ12/19/18  09:48 40652630
ZZZZZ12/19/18  11:11 40652630
ZZZZZ12/19/18  11:59 40652630
ZZZZZ12/19/18  12:38 40652630
ZZZZZ12/19/18  18:49 406526
ZZZZZ12/19/18  19:32 40652630
ZZZZZ12/19/18  20:30 40652630
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Gamma Spectroscopy Run Log

Detector: GV14

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

04/23/12  09:56 JLWIC 160-12359/1
Batch

Analysis

12359

Count

JLWICV 160-12359/204/24/12  08:12 12359
RTMICB 160-402333/111/21/18  20:33 402333

CCV 160-406232/112/18/18  00:00 406232
KLSCCV 160-406232/212/18/18  00:23 406232
KLSCCB 160-406232/312/18/18  00:44 406232

ZZZZZ12/18/18  01:16 40623230
ZZZZZ12/18/18  02:01 40623230
ZZZZZ12/18/18  02:43 40623230
ZZZZZ12/18/18  03:19 40623230
ZZZZZ12/18/18  06:04 40623230
ZZZZZ12/18/18  06:54 40623230
ZZZZZ12/18/18  07:35 40623230
ZZZZZ12/18/18  08:43 40623230
ZZZZZ12/18/18  09:27 40623230
ZZZZZ12/18/18  10:10 40623230
ZZZZZ12/18/18  11:00 40623230
ZZZZZ12/18/18  11:37 40623230
ZZZZZ12/18/18  12:18 40623230
ZZZZZ12/18/18  13:01 40623230
ZZZZZ12/18/18  13:44 40623230

KLSMB 160-402938/1-A12/18/18  14:20 406232 901.140293830
ZZZZZ12/18/18  15:00 40623230

KLS160-31847-232 CA-0312/18/18  15:48 406232 901.140293830
ZZZZZ12/18/18  16:57 406232120
ZZZZZ12/18/18  19:06 406232120
ZZZZZ12/18/18  21:16 40623260
ZZZZZ12/18/18  22:52 40623260
CCV 160-406518/112/19/18  00:08 406518

KLSCCV 160-406518/212/19/18  00:33 406518
KLSCCB 160-406518/312/19/18  00:59 406518

ZZZZZ12/19/18  02:03 40651860
ZZZZZ12/19/18  03:44 40651860
ZZZZZ12/19/18  05:59 40651830

KLS160-31847-238 CA-0912/19/18  06:48 406518 901.140304330
ZZZZZ12/19/18  07:43 40651830

KLS160-31847-257 DUP-1312/19/18  08:20 406518 901.140304330
ZZZZZ12/19/18  09:41 40651830
ZZZZZ12/19/18  11:11 40651830
ZZZZZ12/19/18  11:57 40651830
ZZZZZ12/19/18  12:45 40651860
ZZZZZ12/19/18  15:19 40651860
ZZZZZ12/19/18  19:35 40651830

Detector: GV16

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

07/10/12  10:35 JLWIC 160-12382/1
Batch

Analysis

12382

Count

JLWICV 160-12382/207/17/12  11:27 12382
RTMICB 160-402335/111/21/18  20:20 402335

CCV 160-406519/112/19/18  00:02 406519
KLSCCV 160-406519/212/19/18  00:24 406519
KLSCCB 160-406519/312/19/18  00:49 406519
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Gamma Spectroscopy Run Log

Detector: GV16 (Continued)

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

6012/19/18  02:05 ZZZZZ
Batch

Analysis

406519

Count

ZZZZZ12/19/18  03:43 40651960
ZZZZZ12/19/18  06:00 40651930

KLS160-31847-239 CA-1012/19/18  06:49 406519 901.140304330
ZZZZZ12/19/18  07:47 40651930
ZZZZZ12/19/18  08:26 40651930
ZZZZZ12/19/18  09:42 40651930
ZZZZZ12/19/18  11:17 40651930
ZZZZZ12/19/18  11:58 40651930
ZZZZZ12/19/18  15:22 40651960
ZZZZZ12/19/18  19:37 40651930
ZZZZZ12/19/18  20:32 40651930

Detector: GV17

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

03/26/12  06:29 JLWIC 160-12390/1
Batch

Analysis

12390

Count

JLWICV 160-12390/203/26/12  09:29 12390
RTMICB 160-402336/111/21/18  20:19 402336

CCV 160-406235/112/18/18  00:02 406235
KLSCCV 160-406235/212/18/18  00:24 406235
KLSCCB 160-406235/312/18/18  00:42 406235

ZZZZZ12/18/18  01:18 40623530
ZZZZZ12/18/18  01:59 40623530
ZZZZZ12/18/18  02:45 40623530
ZZZZZ12/18/18  03:16 40623530
ZZZZZ12/18/18  06:07 40623530
ZZZZZ12/18/18  06:57 40623530
ZZZZZ12/18/18  07:38 40623530
ZZZZZ12/18/18  08:30 406235
ZZZZZ12/18/18  11:42 40623530
ZZZZZ12/18/18  12:19 40623530
ZZZZZ12/18/18  13:04 40623530
ZZZZZ12/18/18  13:45 40623530

KLSLCS 160-402938/2-A12/18/18  14:21 406235 901.140293830
ZZZZZ12/18/18  15:02 40623530

KLS160-31847-233 CA-0412/18/18  15:50 406235 901.140293830
ZZZZZ12/18/18  16:59 406235120
ZZZZZ12/18/18  19:07 406235120
ZZZZZ12/18/18  21:14 40623560
ZZZZZ12/18/18  22:54 40623560

Detector: GV19

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

03/14/18  10:55 ZZZZZ
Batch

Analysis

364044

Count

JLWIC 160-364044/103/14/18  15:23 364044
JLWICV 160-364044/304/20/18  09:45 364044
RTMICB 160-402341/111/21/18  20:09 402341
KLSCCB 160-406512/112/19/18  00:02 406512

CCV 160-406512/212/19/18  00:48 406512
CCV 160-406512/312/19/18  02:00 406512

KLSCCV 160-406512/412/19/18  02:21 406512
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Gamma Spectroscopy Run Log

Detector: GV19 (Continued)

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

3012/19/18  03:47 ZZZZZ
Batch

Analysis

406512

Count

ZZZZZ12/19/18  06:00 40651230
KLS160-31847-240 CA-1112/19/18  06:49 406512 901.140304330

ZZZZZ12/19/18  07:43 40651230
ZZZZZ12/19/18  08:27 40651230
ZZZZZ12/19/18  09:42 40651230
ZZZZZ12/19/18  11:11 40651230
ZZZZZ12/19/18  11:59 40651230
ZZZZZ12/19/18  12:38 40651230
ZZZZZ12/19/18  16:34 406512
ZZZZZ12/19/18  19:37 40651230
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Login Sample Receipt Checklist

Client: ARCADIS U.S., Inc. Job Number: 160-31847-9

Login Number: 31847

Question Answer Comment

Creator: Vania, Ivan H

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

FalseIs the Field Sampler's name present on COC? Refer to Job Narrative for details.

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

N/AMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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DATA REVIEW – METALS AND 
RADIOLOGICAL ANALYSES 

Cameron Area Mine Sites 
A&B No. 2 and A&B No. 3 Abandoned 
Uranium Mines 
Cameron Chapter, Navajo Nation 
Coconino County, Arizona 

Sample Delivery Group #: 160-31847-10 

Analyses Performed By: 
TestAmerica Laboratories, Inc. 
Earth City, Missouri 

Report #: 31608R 
Review Level: Tier II 
Project: CO002125.0008.10001 

 



DATA REVIEW REPORT  

arcadis.com 
\\arcadis-us.com\officedata\Syracuse-NY\Project_Data\AIT_PVU\2019\31501-32000\31608\EnPro 160-31847-10 31608R.docx 2 

SUMMARY 

This data quality assessment summarizes the review of Sample Delivery Group (SDG) # 160-31847-10 
for samples collected in association with the Cameron Area Mine Sites, A&B No. 2 and A&B No. 3 
Abandoned Uranium Mines, Cameron Chapter, Navajo Nation, located in Coconino County, Arizona. The 
review was conducted as a Tier II evaluation and included review of data package completeness. Only 
analytical data as reported by the laboratory were reviewed for this validation. Field documentation was 
not included in this review. Included with this assessment are the validation annotated sample result 
sheets and chain of custody records. Analyses were performed for the samples listed in the table below. 

Sample ID Laboratory ID Matrix 
Sample 

Collection 
Date 

Parent Sample 
Analysis 

Metals Radio. Misc.

160-31847-258 Rinsate Water 1 Water 10/30/2018  X X  

160-31847-259 Rinsate Water 2 Water 10/31/2018  X X  

160-31847-260 Rinsate Water 3 Water 11/2/2018  X X  

160-31847-261 Rinsate Water 4 Water 11/8/2018  X X  

160-31847-262 Rinsate Water 5 Water 11/5/2018  X X  

160-31847-263 Rinsate Water 6 Water 11/6/2018  X X  

160-31847-264 Rinsate Water 7 Water 11/7/2018  X X  

160-31847-265 Rinsate Water 8 Water 11/8/2018  X X  

160-31847-266 Rinsate Water 9 Water 11/9/2018  X X  

160-31847-267 Rinsate Water 10 Water 11/13/2018  X X  

Notes: 
1. Misc. = miscellaneous 
2. Radio. = radiological 

  



DATA REVIEW REPORT  

arcadis.com 
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ANALYTICAL DATA PACKAGE DOCUMENTATION 

The table below presents the evaluation of the data package completeness. 

Items Reviewed 

Reported 
Performance 
Acceptable 

Not 
Required No Yes No Yes 

1. Sample receipt condition  X  X  

2. Requested analyses and sample results  X  X  

3. Master tracking list  X  X  

4. Methods of analysis  X  X  

5. Reporting limits (RLs)  X  X  

6. Sample collection date  X  X  

7. Laboratory sample received date  X  X  

8.     Sample preservation verification (as applicable)  X  X  

9. Sample preparation/extraction/analysis dates  X  X  

10. Fully executed chain of custody (COC) form   X  X  

11. Narrative summary of quality assurance (QA) or sample 
problems provided 

 X  X  

12. Data package completeness and compliance  X  X  

  



DATA REVIEW REPORT  
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INTRODUCTION – INORGANIC ANALYSIS 

Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
903.0 and USEPA SW-846 Methods 6020B. Data were reviewed in accordance with the method-
specified criteria, Contract Laboratory Program National Functional Guidelines for Inorganic Data Review 
(USEPA 2004b), Multi-Agency Radiological Laboratory Analytical Protocols Manual (USEPA 2004a), and 
the Quality Assurance Project Plan (QAPP), Cameron Area Mine Sites, A&B No. 2 and A&B No. 3 
Abandoned Uranium Mines, Cameron Chapter, Navajo Nation, Coconino County, Arizona (ARCADIS 
2018). 

The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance. As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method. It is assumed that the data package represents the best efforts 
of the laboratory and that it was already subjected to adequate and sufficient quality review prior to 
submission. 

During the review process, laboratory data (qualified and unqualified) are verified against the supporting 
documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer. Results are qualified with the following codes in accordance with the USEPA National 
Functional Guidelines: 

• Concentration qualifiers: 

U The compound was analyzed for but not detected. The associated value is the compound 
quantitation limit. 

B The compound has been found in the sample as well as its associated blank, its presence in 
the sample may be suspect. 

• Quantitation qualifiers: 

E The reported value is estimated due to the presence of interference. 

N Spiked sample recovery is not within the control limits. 

* Duplicate analysis is not within the control limits. 

• Validation qualifiers: 

J The analyte was positively identified; however, the associated numerical value is an estimated 
concentration only. 

J- The analyte was positively identified; however, the associated numerical value is an estimated 
concentration only, and the result may be biased low. 

J+ The analyte was positively identified; however, the associated numerical value is an estimated 
concentration only, and the result may be biased high. 

Q A reported combined standard uncertainty exceeds the required method uncertainty. 

UJ The analyte was not detected above the reported sample detection limit. However, the reported 
limit is approximate and may or may not represent the actual limit of detection. 

UB Analyte considered non-detect at the listed value due to associated blank contamination. 

R The sample results are rejected; the analyte may or may not be present in the sample. 
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Two facts should be noted by all data users. First, the "R" flag means that the associated value is 
unusable. In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not. "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort. The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate. Strict 
QC serves to increase confidence in data, but any value potentially contains error.  
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METALS ANALYSES 

1. Holding Times 

The specified holding times for the following methods are presented in the following table. 

Method Matrix Holding Time Preservation 

SW-846 6020B 
Water 180 days from collection to analysis 

Cool to < 6 °C; 
pH < 2 with nitric acid 

Soil 180 days from collection to analysis Cool to < 6 °C 

All samples were analyzed within the specified holding time criteria. 

2. Blank Contamination 

QA blanks (i.e. laboratory method blanks and equipment rinse blanks) are prepared to identify any 
contamination that may have been introduced into the samples during sample preparation or field activity. 
Method blanks measure laboratory contamination. Rinse blanks also measure contamination of samples 
during field operations. 

A blank action level (BAL) of five times the concentration of a detected analyte in an associated blank is 
calculated for QA blanks containing concentrations greater than the method detection limit (MDL). The 
BAL is compared to the associated sample results to determine the appropriate qualification of the 
sample results, if needed.  

Analytes were not detected above the MDL in the associated blanks; therefore, detected sample results 
were not associated with blank contamination. 

3. Matrix Spike/Matrix Spike Duplicate and Laboratory Duplicate Sample Analysis 

MS/MSD and laboratory duplicate sample data are used to assess the precision and accuracy of the 
analytical method. 

3.1 Matrix Spike/Matrix Spike Duplicate Analysis 

All metal analytes must exhibit recoveries within the established acceptance limits of 75% to 125%. The 
relative percent difference (RPD) between the MS and MSD results must be no greater than the 
established acceptance limit of 20%. The MS/MSD control limits do not apply for MS/MSDs performed on 
samples where the analyte’s concentration detected in the parent sample exceeds the MS/MSD spiking 
concentration by a factor of four or greater. Sample results associated with MS/MSD exceedances where 
the parent samples are not site-specific are not qualified. 

Sample Rinsate Water 01 was used in the MS/MSD analysis. All analytes associated with the MS/MSD 
analyses exhibited acceptable recoveries and RPDs. 

3.2 Laboratory Duplicate Sample Analysis 

The laboratory duplicate sample relative percent difference (RPD) control limit of 35 percent for soil 
matrices is applied when the parent and duplicate sample concentrations are at least five times the RL. In 
the case where the parent and duplicate sample concentrations are less than five times the RL, a control 
limit of two times the RL for soil matrices is applied to the difference between the results. 
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MS/MSD analysis was performed instead of the laboratory duplicate analysis. The MS/MSD recoveries 
exhibited acceptable RPDs. 

4. Laboratory Control Sample Analysis 

The laboratory control sample (LCS) analysis is used to assess the accuracy of the analytical method 
independent of matrix interferences. The analytes associated with the LCS analyses must exhibit 
recoveries between the control limits of 75 and 125 percent for soil matrices. 

All analytes associated with the LCS analyses exhibited recoveries within the control limits. 

5. Field Duplicate Sample Analysis 

The field duplicate sample analysis is used to assess the overall precision of the field sampling 
procedures and analytical method. A control limit of 50 percent for soil matrices is applied to the RPD 
between the parent and field duplicate samples. In the case where the parent and/or duplicate sample 
concentrations are less than or equal to five times the RL, a control limit of two times the RL for soil 
matrices is applied to the difference between the results. 

Field duplicate analyses was not performed on a sample from within this SDG. 

6. Serial Dilution Analysis 

The serial dilution analysis is used to assess if a significant physical or chemical interference exists due to 
sample matrix. Analytes exhibiting concentrations greater than 50 times the MDL in the undiluted sample 
are evaluated to determine if matrix interference exists. These analytes are required to have less than a 
10 percent difference (%D) between sample results from the undiluted (parent) sample and results 
associated with the same sample analyzed with a five-fold dilution. 

The serial dilution analysis was not performed on a sample from within this SDG. 

7. System Performance and Overall Assessment 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR METALS 

Metals: SW-846 6020B Reported
Performance 
Acceptable Not 

RequiredNo Yes No Yes 
Inductively Coupled Plasma - Mass Spectrometry (ICP-MS)  

Tier II Validation   

Holding Times  X  X  

RLs (Units)  X  X  

Blanks 

A. Instrument Blanks X    X 

B.  Method Blanks  X  X  

C.   Equipment and/or Field Blanks  X  X  

LCS Accuracy (%R)  X  X  

MS %R  X  X  

MSD %R  X  X  

MS/MSD Precision (RPD)  X  X  

Laboratory Duplicate Sample RPD X    X 

Field Duplicate Sample RPD X    X 

ICP Serial Dilution %D X    X 

Reporting Limit Verification  X  X  

Moisture Content  X  X  

Note: 
%R = percent recovery 
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RADIOLOGICAL ANALYSES 

1. Holding Times 

The specified holding times for the following methods are presented in the following table. 

Method Matrix Holding Time Preservation 

USEPA 903.0 Water None specified pH < 2 with nitric acid 

All samples were analyzed within the specified holding time criteria. 

2. Blank Contamination 

QA blanks (i.e. laboratory analytical method blanks and equipment rinse blanks) are prepared to identify 
any contamination that may have been introduced into the samples during sample preparation or field 
activity. Method blanks measure laboratory contamination. Rinse blanks measure contamination of 
samples during field operations. 

Blank results are verified to be accurately reported, and to confirm that tolerance limits (+/- 2 standard 
deviations/sigma) were not exceeded and are less than the RLs specified in the QAPP (ARCADIS 2018). 
Sample results less than five times the associated blank concentration are qualified as not detected (UB). 

For blanks to be considered not applicable, verify that net blank results are less than the associated 
uncertainty by evaluating the blank results based on the following three criteria:  

1. The blank result is less than the uncertainty and the minimum detectable concentration (MDC). 

2. The blank result has an uncertainty greater than the result (or indistinguishable from background), or the 
blank result falls between the uncertainty and the MDC. 

3. The blank result is greater than the uncertainty and the MDC but is less than 1.65 times the 
uncertainty. Contamination is suspected when the net blank result is greater than the 1.65 times the 
uncertainty. 

If any of these criteria is true, the blank is considered non-detect. If the blank QC results fall outside the 
appropriate tolerance limits or if the net blank results are not less than the associated uncertainty, the 
following equation for normalized absolute difference (NAD) should be used to determine the effect of 
possible blank contamination on the sample results. 

)(U + )(U
|Blank - Sample| = difference absolute Normalized

2
Blank

2
Sample

kMethodBlan  

Where: 
USample = uncertainty of the sample 
UBlank = uncertainty of the blank 
Sample = concentration of isotope in sample 
Blank = concentration of isotope in blank 

Blank qualifications due to NAD exceedances are summarized in the following table. 
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Normalized Absolute Difference Qualification 

> 2.58 None 

NAD > 1.96 but < 2.58 J 

NAD < 1.96 J* 

Notes: 
* Minimally the result should be qualified as estimated, J; however, if other quality indicators are deficient, the 
validator may determine the result should be qualified as rejected, ("R"). 

If the blank result exceeds the control limits, individual sample results may still be reportable if results are 
less than the MDC or greater than 10 times the blank result. Relative sizes of the sample and blank 
aliquots must be factored when making this determination (raw counts). In accordance with the QAPP, if 
radium-226 is detected using Method 901.1 in a blank at > 0.5 or < -0.5 picoCurie per gram (pCi/g), all 
sample results are qualified as not detected (UB), and if radium-226 is detected using Method 903.0 in a 
blank at > 2.3 or < -2.3 picoCurie per liter (pCi/L), all sample results are qualified as not detected (UB). 

The blanks associated with the samples were determined to be not detected for all analytes; therefore, 
detected sample results are not associated with blank contamination. 

3. Laboratory Duplicate Sample Analysis 

Laboratory duplicate sample data are used to assess the precision of the analytical method. 

The laboratory duplicate sample relative percent difference (RPD) control limit of 64 percent is applied 
when the average of the parent and duplicate sample concentrations are at least 1 pCi/g for soil matrices, 
or 5 pCi/L for water matrices, and the duplicate error ratio (DER) must be no greater than 3. When the 
average of the results is less than 1 pCi/g for soil matrices or 5 pCi/L for water matrices, the difference 
between the results must be less than 0.6 pCi/g or 3.2 pCi/L (appropriately). 

The laboratory duplicate sample analysis was not performed on a sample from within this SDG. 

4. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 

The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences. The analytes associated with the LCS/LCSD analysis must exhibit 
recoveries between the control limits of 55-145%. The DER must be no greater than 2. 

All analytes associated with the LCS/LCSD analysis exhibited recoveries and DERs within the control 
limits. 

5. Field Duplicate Sample Analysis 

The field duplicate sample analysis is used to assess the overall precision of the field sampling 
procedures and analytical method. For results greater than five times the RL or MDC, a control limit of 50 
percent for soil matrices is applied to the RPD between the parent and field duplicate sample results. If 
the parent and field duplicate sample results are less than five times the RL, for soil matrices a control 
limit of three times the RL is applied to the difference between the results. 

Field duplicate samples were not collected in association with this SDG. 

6. Isotope Identification 

Sample results are qualified as non-detects if either of the following criteria are true: 
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1. Sample result is less than the uncertainty and the MDC. 

2. Sample result has an uncertainty greater than the result (or indistinguishable from background) or the 
result is between the uncertainty and the MDC. 

If the sample result is less than the MDC and the result is less than the RL (0.5 pCi/g) the result is 
qualified as non-detect (U). If the result is less than the MDC and greater than the RL, the result is 
reported as estimated non-detect (UJ). 

Quantitative uncertainty is associated with sample results less than 1pCi/g and a reported uncertainty 
greater than 0.15 pCi/g or results greater than 1 pCi/g with a reported uncertainty greater than 0.15 times 
the result. These results are qualified "Q". 

Sample results were reported as non-detect. 

7. System Performance and Overall Assessment 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR RADIOLOGICAL ANALYSES 

Radiological: USEPA 903.0 Reported
Performance 
Acceptable 

Not 
RequiredNo Yes No Yes 

Gamma Spectroscopy 

Tier II Validation        

Holding Times  X  X  

Reporting Limits (Units)  X  X  

Blanks 

  A. Method Blanks  X  X  

  B. Equipment and/or Field Blanks  X  X  

Laboratory Control Sample (LCS) Accuracy (%R)  X  X  

Laboratory Control Sample Duplicate (LCSD) %R  X  X  

LCS/LCSD Precision (RPD)  X  X  

Laboratory Duplicate Sample RPD X    X 

Field Duplicate Sample RPD X    X 

Isotope Identification  X  X  

Isotope Quantification  X  X  

Note: 
%R = percent recovery 
RPD = relative percent difference 
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Client Sample Results
TestAmerica Job ID: 160-31847-10Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-258Client Sample ID: Rinsate Water 01
Matrix: WaterDate Collected: 10/30/18 09:00

Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 10 4.0 ug/L 12/20/18 17:00 01/02/19 17:40 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 ug/L 12/20/18 17:00 01/02/19 17:40 2Molybdenum ND

1.0 0.40 ug/L 12/20/18 17:00 01/02/19 17:40 2Uranium ND

10 4.0 ug/L 12/20/18 17:00 01/02/19 17:40 2Vanadium ND

20 7.5 ug/L 12/20/18 17:00 01/02/19 17:40 2Zinc ND

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 -0.0574 U

(2σ+/-)

0.0717

(2σ+/-)

112/17/18 06:1411/23/18 11:22pCi/L0.1961.00

RL MDC

0.0715

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/23/18 11:22 12/17/18 06:14 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

105

Lab Sample ID: 160-31847-259Client Sample ID: Rinsate Water 02
Matrix: WaterDate Collected: 10/31/18 08:30

Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 10 4.0 ug/L 12/20/18 17:00 01/02/19 18:02 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 ug/L 12/20/18 17:00 01/02/19 18:02 2Molybdenum ND

1.0 0.40 ug/L 12/20/18 17:00 01/02/19 18:02 2Uranium ND

10 4.0 ug/L 12/20/18 17:00 01/02/19 18:02 2Vanadium ND

20 7.5 ug/L 12/20/18 17:00 01/02/19 18:02 2Zinc ND

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.0320 U

(2σ+/-)

0.0949

(2σ+/-)

112/17/18 06:1511/23/18 11:22pCi/L0.1841.00

RL MDC

0.0949

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/23/18 11:22 12/17/18 06:15 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

103

Lab Sample ID: 160-31847-260Client Sample ID: Rinsate Water 03
Matrix: WaterDate Collected: 11/02/18 12:00

Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 10 4.0 ug/L 12/20/18 17:00 01/02/19 18:06 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 ug/L 12/20/18 17:00 01/02/19 18:06 2Molybdenum ND

1.0 0.40 ug/L 12/20/18 17:00 01/02/19 18:06 2Uranium ND

10 4.0 ug/L 12/20/18 17:00 01/02/19 18:06 2Vanadium ND

20 7.5 ug/L 12/20/18 17:00 01/02/19 18:06 2Zinc ND

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-31847-10Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-260Client Sample ID: Rinsate Water 03
Matrix: WaterDate Collected: 11/02/18 12:00

Date Received: 11/15/18 13:50

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 -0.0456 U

(2σ+/-)

0.0710

(2σ+/-)

112/17/18 06:1211/23/18 11:22pCi/L0.1881.00

RL MDC

0.0709

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/23/18 11:22 12/17/18 06:12 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

104

Lab Sample ID: 160-31847-261Client Sample ID: Rinsate Water 04
Matrix: WaterDate Collected: 11/08/18 09:00

Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 10 4.0 ug/L 12/20/18 17:00 01/02/19 18:24 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 ug/L 12/20/18 17:00 01/02/19 18:24 2Molybdenum ND

1.0 0.40 ug/L 12/20/18 17:00 01/02/19 18:24 2Uranium ND

10 4.0 ug/L 12/20/18 17:00 01/02/19 18:24 2Vanadium ND

20 7.5 ug/L 12/20/18 17:00 01/02/19 18:24 2Zinc ND

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.0658 U

(2σ+/-)

0.102

(2σ+/-)

112/17/18 06:1211/23/18 11:22pCi/L0.1771.00

RL MDC

0.102

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/23/18 11:22 12/17/18 06:12 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

105

Lab Sample ID: 160-31847-262Client Sample ID: Rinsate Water 05
Matrix: WaterDate Collected: 11/05/18 09:00

Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 10 4.0 ug/L 12/20/18 17:00 01/02/19 18:28 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 ug/L 12/20/18 17:00 01/02/19 18:28 2Molybdenum ND

1.0 0.40 ug/L 12/20/18 17:00 01/02/19 18:28 2Uranium ND

10 4.0 ug/L 12/20/18 17:00 01/02/19 18:28 2Vanadium ND

20 7.5 ug/L 12/20/18 17:00 01/02/19 18:28 2Zinc ND

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.00893 U

(2σ+/-)

0.0823

(2σ+/-)

112/17/18 06:1211/23/18 11:22pCi/L0.1751.00

RL MDC

0.0823

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/23/18 11:22 12/17/18 06:12 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

105
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Client Sample Results
TestAmerica Job ID: 160-31847-10Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-263Client Sample ID: Rinsate Water 06
Matrix: WaterDate Collected: 11/06/18 08:30

Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 10 4.0 ug/L 12/20/18 17:00 01/02/19 18:33 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 ug/L 12/20/18 17:00 01/02/19 18:33 2Molybdenum ND

1.0 0.40 ug/L 12/20/18 17:00 01/02/19 18:33 2Uranium ND

10 4.0 ug/L 12/20/18 17:00 01/02/19 18:33 2Vanadium ND

20 7.5 ug/L 12/20/18 17:00 01/02/19 18:33 2Zinc ND

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 -0.00452 U

(2σ+/-)

0.0709

(2σ+/-)

112/17/18 06:1311/23/18 11:22pCi/L0.1651.00

RL MDC

0.0709

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/23/18 11:22 12/17/18 06:13 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

102

Lab Sample ID: 160-31847-264Client Sample ID: Rinsate Water 07
Matrix: WaterDate Collected: 11/07/18 12:00

Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 10 4.0 ug/L 12/20/18 17:00 01/02/19 18:37 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 ug/L 12/20/18 17:00 01/02/19 18:37 2Molybdenum ND

1.0 0.40 ug/L 12/20/18 17:00 01/02/19 18:37 2Uranium ND

10 4.0 ug/L 12/20/18 17:00 01/02/19 18:37 2Vanadium ND

20 7.5 ug/L 12/20/18 17:00 01/02/19 18:37 2Zinc ND

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.0963 U

(2σ+/-)

0.114

(2σ+/-)

112/17/18 06:1311/23/18 11:22pCi/L0.1841.00

RL MDC

0.114

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/23/18 11:22 12/17/18 06:13 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

103

Lab Sample ID: 160-31847-265Client Sample ID: Rinsate Water 08
Matrix: WaterDate Collected: 11/08/18 10:00

Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 10 4.0 ug/L 12/20/18 17:00 01/02/19 18:42 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 ug/L 12/20/18 17:00 01/02/19 18:42 2Molybdenum ND

1.0 0.40 ug/L 12/20/18 17:00 01/02/19 18:42 2Uranium ND

10 4.0 ug/L 12/20/18 17:00 01/02/19 18:42 2Vanadium ND

20 7.5 ug/L 12/20/18 17:00 01/02/19 18:42 2Zinc ND

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-31847-10Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-265Client Sample ID: Rinsate Water 08
Matrix: WaterDate Collected: 11/08/18 10:00

Date Received: 11/15/18 13:50

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 -0.00881 U

(2σ+/-)

0.0758

(2σ+/-)

112/17/18 06:1311/23/18 11:22pCi/L0.1741.00

RL MDC

0.0757

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/23/18 11:22 12/17/18 06:13 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

105

Lab Sample ID: 160-31847-266Client Sample ID: Rinsate Water 09
Matrix: WaterDate Collected: 11/09/18 09:30

Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 10 4.0 ug/L 12/20/18 17:00 01/02/19 18:46 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 ug/L 12/20/18 17:00 01/02/19 18:46 2Molybdenum ND

1.0 0.40 ug/L 12/20/18 17:00 01/02/19 18:46 2Uranium ND

10 4.0 ug/L 12/20/18 17:00 01/02/19 18:46 2Vanadium ND

20 7.5 ug/L 12/20/18 17:00 01/02/19 18:46 2Zinc ND

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.0131 U

(2σ+/-)

0.0913

(2σ+/-)

112/17/18 08:4611/23/18 11:22pCi/L0.1871.00

RL MDC

0.0913

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/23/18 11:22 12/17/18 08:46 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

104

Lab Sample ID: 160-31847-267Client Sample ID: Rinsate Water 10
Matrix: WaterDate Collected: 11/13/18 10:30

Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 10 4.0 ug/L 12/20/18 17:00 01/02/19 18:50 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 ug/L 12/20/18 17:00 01/02/19 18:50 2Molybdenum ND

1.0 0.40 ug/L 12/20/18 17:00 01/02/19 18:50 2Uranium ND

10 4.0 ug/L 12/20/18 17:00 01/02/19 18:50 2Vanadium ND

20 7.5 ug/L 12/20/18 17:00 01/02/19 18:50 2Zinc ND

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.120 U

(2σ+/-)

0.114

(2σ+/-)

112/17/18 08:4611/23/18 11:22pCi/L0.1701.00

RL MDC

0.113

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/23/18 11:22 12/17/18 08:46 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

109
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Page 13 of 17

1

2

3

4

5

6

7

8

9

10

11

12



ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

TestAmerica Job ID: 160-31847-10
Client Project/Site: Cameron Area Mine Sites - En Pro Holding
Sampling Event: Fall 2018

For:
ARCADIS U.S., Inc.
200 S. Michigan Ave
Suite 2000
Chicago, Illinois 60604

Attn: Ms. Allison Wilding

Authorized for release by:
1/3/2019 1:07:59 PM

Ivan Vania, Project Manager II
(314)298-8566
ivan.vania@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 160-31847-10
Project/Site: Cameron Area Mine Sites - En Pro Holding

Job ID: 160-31847-10

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: ARCADIS U.S., Inc.

Project: Cameron Area Mine Sites - En Pro Holding

Report Number: 160-31847-10

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 

application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an ""as received"" basis unless otherwise indicated by the presence of a 
% solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 

sample-specific unless otherwise stated elsewhere in this narrative.

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 
receipt.

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report.

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT
The samples were received on 11/15/2018 1:50 PM; the samples arrived in good condition, properly preserved and, where required, on 

ice.  The temperatures of the 26 coolers at receipt time were 0.4º C, 0.7º C, 0.7º C, 0.9º C, 1.2º C, 1.3º C, 1.4º C, 2.2º C, 18.0º C, 18.0º C, 

18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C, 18.0º C and 18.0º 
C.

Receipt Exceptions

TestAmerica St. Louis
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 160-31847-10
Project/Site: Cameron Area Mine Sites - En Pro Holding

Job ID: 160-31847-10 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

The Chain-of-Custody (COC) was incomplete as received and/or improperly completed.  The sampler's name was not documented on the 

COC.

METALS (ICP/MS)

Samples Rinsate Water 01 (160-31847-258), Rinsate Water 02 (160-31847-259), Rinsate Water 03 (160-31847-260), Rinsate Water 04 
(160-31847-261), Rinsate Water 05 (160-31847-262), Rinsate Water 06 (160-31847-263), Rinsate Water 07 (160-31847-264), Rinsate 

Water 08 (160-31847-265), Rinsate Water 09 (160-31847-266) and Rinsate Water 10 (160-31847-267) were analyzed for Metals (ICP/MS) 
in accordance with EPA SW-846 Method 6020B. The samples were prepared on 12/20/2018 and analyzed on 01/02/2019. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

RADIUM-226 (GFPC)
Samples Rinsate Water 01 (160-31847-258), Rinsate Water 02 (160-31847-259), Rinsate Water 03 (160-31847-260), Rinsate Water 04 

(160-31847-261), Rinsate Water 05 (160-31847-262), Rinsate Water 06 (160-31847-263), Rinsate Water 07 (160-31847-264), Rinsate 

Water 08 (160-31847-265), Rinsate Water 09 (160-31847-266) and Rinsate Water 10 (160-31847-267) were analyzed for Radium-226 
(GFPC) in accordance with EPA Method 903.0. The samples were prepared on 11/23/2018 and analyzed on 12/17/2018. 

Preparation Batch 160-402343:
The following sample aliquots were reduced due to limited sample volume: Rinsate Water 01 (160-31847-258), Rinsate Water 02 
(160-31847-259), Rinsate Water 03 (160-31847-260), Rinsate Water 04 (160-31847-261), Rinsate Water 05 (160-31847-262), Rinsate 
Water 06 (160-31847-263), Rinsate Water 07 (160-31847-264), Rinsate Water 08 (160-31847-265), Rinsate Water 09 (160-31847-266), 

and Rinsate Water 10 (160-31847-267).

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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Login Sample Receipt Checklist

Client: ARCADIS U.S., Inc. Job Number: 160-31847-10

Login Number: 31847

Question Answer Comment

Creator: Vania, Ivan H

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

FalseIs the Field Sampler's name present on COC? Refer to Job Narrative for details.

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

N/AMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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Definitions/Glossary
TestAmerica Job ID: 160-31847-10Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Qualifiers

Rad

Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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Method Summary
TestAmerica Job ID: 160-31847-10Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method Method Description LaboratoryProtocol

SW8466020B Metals (ICP/MS) TAL SL

EPA903.0 Radium-226 (GFPC) TAL SL

SW8463010A Preparation,  Total Metals TAL SL

NonePrecSep-21 Preparation, Precipitate Separation (21-Day In-Growth) TAL SL

Protocol References:

EPA = US Environmental Protection Agency

None = None

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Sample Summary
TestAmerica Job ID: 160-31847-10Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-31847-258 Rinsate Water 01 Water 10/30/18 09:00 11/15/18 13:50

160-31847-259 Rinsate Water 02 Water 10/31/18 08:30 11/15/18 13:50

160-31847-260 Rinsate Water 03 Water 11/02/18 12:00 11/15/18 13:50

160-31847-261 Rinsate Water 04 Water 11/08/18 09:00 11/15/18 13:50

160-31847-262 Rinsate Water 05 Water 11/05/18 09:00 11/15/18 13:50

160-31847-263 Rinsate Water 06 Water 11/06/18 08:30 11/15/18 13:50

160-31847-264 Rinsate Water 07 Water 11/07/18 12:00 11/15/18 13:50

160-31847-265 Rinsate Water 08 Water 11/08/18 10:00 11/15/18 13:50

160-31847-266 Rinsate Water 09 Water 11/09/18 09:30 11/15/18 13:50

160-31847-267 Rinsate Water 10 Water 11/13/18 10:30 11/15/18 13:50
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Client Sample Results
TestAmerica Job ID: 160-31847-10Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-258Client Sample ID: Rinsate Water 01
Matrix: WaterDate Collected: 10/30/18 09:00

Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 10 4.0 ug/L 12/20/18 17:00 01/02/19 17:40 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 ug/L 12/20/18 17:00 01/02/19 17:40 2Molybdenum ND

1.0 0.40 ug/L 12/20/18 17:00 01/02/19 17:40 2Uranium ND

10 4.0 ug/L 12/20/18 17:00 01/02/19 17:40 2Vanadium ND

20 7.5 ug/L 12/20/18 17:00 01/02/19 17:40 2Zinc ND

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 -0.0574 U

(2σ+/-)

0.0717

(2σ+/-)

112/17/18 06:1411/23/18 11:22pCi/L0.1961.00

RL MDC

0.0715

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/23/18 11:22 12/17/18 06:14 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

105

Lab Sample ID: 160-31847-259Client Sample ID: Rinsate Water 02
Matrix: WaterDate Collected: 10/31/18 08:30

Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 10 4.0 ug/L 12/20/18 17:00 01/02/19 18:02 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 ug/L 12/20/18 17:00 01/02/19 18:02 2Molybdenum ND

1.0 0.40 ug/L 12/20/18 17:00 01/02/19 18:02 2Uranium ND

10 4.0 ug/L 12/20/18 17:00 01/02/19 18:02 2Vanadium ND

20 7.5 ug/L 12/20/18 17:00 01/02/19 18:02 2Zinc ND

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.0320 U

(2σ+/-)

0.0949

(2σ+/-)

112/17/18 06:1511/23/18 11:22pCi/L0.1841.00

RL MDC

0.0949

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/23/18 11:22 12/17/18 06:15 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

103

Lab Sample ID: 160-31847-260Client Sample ID: Rinsate Water 03
Matrix: WaterDate Collected: 11/02/18 12:00

Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 10 4.0 ug/L 12/20/18 17:00 01/02/19 18:06 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 ug/L 12/20/18 17:00 01/02/19 18:06 2Molybdenum ND

1.0 0.40 ug/L 12/20/18 17:00 01/02/19 18:06 2Uranium ND

10 4.0 ug/L 12/20/18 17:00 01/02/19 18:06 2Vanadium ND

20 7.5 ug/L 12/20/18 17:00 01/02/19 18:06 2Zinc ND
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Client Sample Results
TestAmerica Job ID: 160-31847-10Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-260Client Sample ID: Rinsate Water 03
Matrix: WaterDate Collected: 11/02/18 12:00

Date Received: 11/15/18 13:50

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 -0.0456 U

(2σ+/-)

0.0710

(2σ+/-)

112/17/18 06:1211/23/18 11:22pCi/L0.1881.00

RL MDC

0.0709

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/23/18 11:22 12/17/18 06:12 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

104

Lab Sample ID: 160-31847-261Client Sample ID: Rinsate Water 04
Matrix: WaterDate Collected: 11/08/18 09:00

Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 10 4.0 ug/L 12/20/18 17:00 01/02/19 18:24 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 ug/L 12/20/18 17:00 01/02/19 18:24 2Molybdenum ND

1.0 0.40 ug/L 12/20/18 17:00 01/02/19 18:24 2Uranium ND

10 4.0 ug/L 12/20/18 17:00 01/02/19 18:24 2Vanadium ND

20 7.5 ug/L 12/20/18 17:00 01/02/19 18:24 2Zinc ND

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.0658 U

(2σ+/-)

0.102

(2σ+/-)

112/17/18 06:1211/23/18 11:22pCi/L0.1771.00

RL MDC

0.102

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/23/18 11:22 12/17/18 06:12 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

105

Lab Sample ID: 160-31847-262Client Sample ID: Rinsate Water 05
Matrix: WaterDate Collected: 11/05/18 09:00

Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 10 4.0 ug/L 12/20/18 17:00 01/02/19 18:28 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 ug/L 12/20/18 17:00 01/02/19 18:28 2Molybdenum ND

1.0 0.40 ug/L 12/20/18 17:00 01/02/19 18:28 2Uranium ND

10 4.0 ug/L 12/20/18 17:00 01/02/19 18:28 2Vanadium ND

20 7.5 ug/L 12/20/18 17:00 01/02/19 18:28 2Zinc ND

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.00893 U

(2σ+/-)

0.0823

(2σ+/-)

112/17/18 06:1211/23/18 11:22pCi/L0.1751.00

RL MDC

0.0823

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/23/18 11:22 12/17/18 06:12 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

105
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Client Sample Results
TestAmerica Job ID: 160-31847-10Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-263Client Sample ID: Rinsate Water 06
Matrix: WaterDate Collected: 11/06/18 08:30

Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 10 4.0 ug/L 12/20/18 17:00 01/02/19 18:33 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 ug/L 12/20/18 17:00 01/02/19 18:33 2Molybdenum ND

1.0 0.40 ug/L 12/20/18 17:00 01/02/19 18:33 2Uranium ND

10 4.0 ug/L 12/20/18 17:00 01/02/19 18:33 2Vanadium ND

20 7.5 ug/L 12/20/18 17:00 01/02/19 18:33 2Zinc ND

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 -0.00452 U

(2σ+/-)

0.0709

(2σ+/-)

112/17/18 06:1311/23/18 11:22pCi/L0.1651.00

RL MDC

0.0709

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/23/18 11:22 12/17/18 06:13 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

102

Lab Sample ID: 160-31847-264Client Sample ID: Rinsate Water 07
Matrix: WaterDate Collected: 11/07/18 12:00

Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 10 4.0 ug/L 12/20/18 17:00 01/02/19 18:37 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 ug/L 12/20/18 17:00 01/02/19 18:37 2Molybdenum ND

1.0 0.40 ug/L 12/20/18 17:00 01/02/19 18:37 2Uranium ND

10 4.0 ug/L 12/20/18 17:00 01/02/19 18:37 2Vanadium ND

20 7.5 ug/L 12/20/18 17:00 01/02/19 18:37 2Zinc ND

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.0963 U

(2σ+/-)

0.114

(2σ+/-)

112/17/18 06:1311/23/18 11:22pCi/L0.1841.00

RL MDC

0.114

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/23/18 11:22 12/17/18 06:13 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

103

Lab Sample ID: 160-31847-265Client Sample ID: Rinsate Water 08
Matrix: WaterDate Collected: 11/08/18 10:00

Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 10 4.0 ug/L 12/20/18 17:00 01/02/19 18:42 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 ug/L 12/20/18 17:00 01/02/19 18:42 2Molybdenum ND

1.0 0.40 ug/L 12/20/18 17:00 01/02/19 18:42 2Uranium ND

10 4.0 ug/L 12/20/18 17:00 01/02/19 18:42 2Vanadium ND

20 7.5 ug/L 12/20/18 17:00 01/02/19 18:42 2Zinc ND
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Client Sample Results
TestAmerica Job ID: 160-31847-10Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Lab Sample ID: 160-31847-265Client Sample ID: Rinsate Water 08
Matrix: WaterDate Collected: 11/08/18 10:00

Date Received: 11/15/18 13:50

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 -0.00881 U

(2σ+/-)

0.0758

(2σ+/-)

112/17/18 06:1311/23/18 11:22pCi/L0.1741.00

RL MDC

0.0757

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/23/18 11:22 12/17/18 06:13 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

105

Lab Sample ID: 160-31847-266Client Sample ID: Rinsate Water 09
Matrix: WaterDate Collected: 11/09/18 09:30

Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 10 4.0 ug/L 12/20/18 17:00 01/02/19 18:46 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 ug/L 12/20/18 17:00 01/02/19 18:46 2Molybdenum ND

1.0 0.40 ug/L 12/20/18 17:00 01/02/19 18:46 2Uranium ND

10 4.0 ug/L 12/20/18 17:00 01/02/19 18:46 2Vanadium ND

20 7.5 ug/L 12/20/18 17:00 01/02/19 18:46 2Zinc ND

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.0131 U

(2σ+/-)

0.0913

(2σ+/-)

112/17/18 08:4611/23/18 11:22pCi/L0.1871.00

RL MDC

0.0913

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/23/18 11:22 12/17/18 08:46 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

104

Lab Sample ID: 160-31847-267Client Sample ID: Rinsate Water 10
Matrix: WaterDate Collected: 11/13/18 10:30

Date Received: 11/15/18 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 10 4.0 ug/L 12/20/18 17:00 01/02/19 18:50 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 ug/L 12/20/18 17:00 01/02/19 18:50 2Molybdenum ND

1.0 0.40 ug/L 12/20/18 17:00 01/02/19 18:50 2Uranium ND

10 4.0 ug/L 12/20/18 17:00 01/02/19 18:50 2Vanadium ND

20 7.5 ug/L 12/20/18 17:00 01/02/19 18:50 2Zinc ND

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.120 U

(2σ+/-)

0.114

(2σ+/-)

112/17/18 08:4611/23/18 11:22pCi/L0.1701.00

RL MDC

0.113

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/23/18 11:22 12/17/18 08:46 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

109
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QC Sample Results
TestAmerica Job ID: 160-31847-10Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 6020B - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 160-406898/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 408696 Prep Batch: 406898

RL MDL

Arsenic ND 10 4.0 ug/L 12/20/18 17:00 01/02/19 17:32 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 2.05.0 ug/L 12/20/18 17:00 01/02/19 17:32 2Molybdenum

ND 0.401.0 ug/L 12/20/18 17:00 01/02/19 17:32 2Uranium

ND 4.010 ug/L 12/20/18 17:00 01/02/19 17:32 2Vanadium

ND 7.520 ug/L 12/20/18 17:00 01/02/19 17:32 2Zinc

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-406898/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 408696 Prep Batch: 406898

Arsenic 1000 950 ug/L 95 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 500 485 ug/L 97 80 - 120

Uranium 1000 1020 ug/L 102 80 - 120

Vanadium 1000 998 ug/L 100 80 - 120

Zinc 1000 939 ug/L 94 80 - 120

Client Sample ID: Rinsate Water 01Lab Sample ID: 160-31847-258 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 408696 Prep Batch: 406898

Arsenic ND 1000 987 ug/L 99 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum ND 500 492 ug/L 98 75 - 125

Uranium ND 1000 1010 ug/L 101 75 - 125

Vanadium ND 1000 1010 ug/L 101 75 - 125

Zinc ND 1000 984 ug/L 98 75 - 125

Client Sample ID: Rinsate Water 01Lab Sample ID: 160-31847-258 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 408696 Prep Batch: 406898

Arsenic ND 1000 979 ug/L 98 75 - 125 1 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum ND 500 480 ug/L 96 75 - 125 3 20

Uranium ND 1000 999 ug/L 100 75 - 125 1 20

Vanadium ND 1000 994 ug/L 99 75 - 125 2 20

Zinc ND 1000 960 ug/L 96 75 - 125 2 20

Method: 903.0 - Radium-226 (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-402343/20-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 406053 Prep Batch: 402343

Radium-226

Analyte

U 112/17/18 08:4611/23/18 11:22pCi/L0.0905

MDC

1.00

RL

0.05040.0503

(2σ+/-) (2σ+/-)

MB

0.02777

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total
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QC Sample Results
TestAmerica Job ID: 160-31847-10Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 903.0 - Radium-226 (GFPC) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 160-402343/20-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 406053 Prep Batch: 402343

Carrier

Ba Carrier 40 - 110 11/23/18 11:22 12/17/18 08:46 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

100

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-402343/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 406073 Prep Batch: 402343

Radium-226

Analyte

137-6810311.6611.4 1.22 1.00 0.103

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

97.6

LCS

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-402343/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 406073 Prep Batch: 402343

Radium-226

Analyte

31.57137-689110.3811.4 1.09 1.00 0.106

RL MDC(2σ+/-)

LCSD LCSD

pCi/L

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

DER

DER

Ba Carrier

Carrier

40 - 110

LCSD

Qualifier Limits%Yield

103

LCSD
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QC Association Summary
TestAmerica Job ID: 160-31847-10Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Metals

Prep Batch: 406898

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 3010A160-31847-258 Rinsate Water 01 Total/NA

Water 3010A160-31847-259 Rinsate Water 02 Total/NA

Water 3010A160-31847-260 Rinsate Water 03 Total/NA

Water 3010A160-31847-261 Rinsate Water 04 Total/NA

Water 3010A160-31847-262 Rinsate Water 05 Total/NA

Water 3010A160-31847-263 Rinsate Water 06 Total/NA

Water 3010A160-31847-264 Rinsate Water 07 Total/NA

Water 3010A160-31847-265 Rinsate Water 08 Total/NA

Water 3010A160-31847-266 Rinsate Water 09 Total/NA

Water 3010A160-31847-267 Rinsate Water 10 Total/NA

Water 3010AMB 160-406898/1-A Method Blank Total/NA

Water 3010ALCS 160-406898/2-A Lab Control Sample Total/NA

Water 3010A160-31847-258 MS Rinsate Water 01 Total/NA

Water 3010A160-31847-258 MSD Rinsate Water 01 Total/NA

Analysis Batch: 408696

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020B 406898160-31847-258 Rinsate Water 01 Total/NA

Water 6020B 406898160-31847-259 Rinsate Water 02 Total/NA

Water 6020B 406898160-31847-260 Rinsate Water 03 Total/NA

Water 6020B 406898160-31847-261 Rinsate Water 04 Total/NA

Water 6020B 406898160-31847-262 Rinsate Water 05 Total/NA

Water 6020B 406898160-31847-263 Rinsate Water 06 Total/NA

Water 6020B 406898160-31847-264 Rinsate Water 07 Total/NA

Water 6020B 406898160-31847-265 Rinsate Water 08 Total/NA

Water 6020B 406898160-31847-266 Rinsate Water 09 Total/NA

Water 6020B 406898160-31847-267 Rinsate Water 10 Total/NA

Water 6020B 406898MB 160-406898/1-A Method Blank Total/NA

Water 6020B 406898LCS 160-406898/2-A Lab Control Sample Total/NA

Water 6020B 406898160-31847-258 MS Rinsate Water 01 Total/NA

Water 6020B 406898160-31847-258 MSD Rinsate Water 01 Total/NA

Rad

Prep Batch: 402343

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water PrecSep-21160-31847-258 Rinsate Water 01 Total/NA

Water PrecSep-21160-31847-259 Rinsate Water 02 Total/NA

Water PrecSep-21160-31847-260 Rinsate Water 03 Total/NA

Water PrecSep-21160-31847-261 Rinsate Water 04 Total/NA

Water PrecSep-21160-31847-262 Rinsate Water 05 Total/NA

Water PrecSep-21160-31847-263 Rinsate Water 06 Total/NA

Water PrecSep-21160-31847-264 Rinsate Water 07 Total/NA

Water PrecSep-21160-31847-265 Rinsate Water 08 Total/NA

Water PrecSep-21160-31847-266 Rinsate Water 09 Total/NA

Water PrecSep-21160-31847-267 Rinsate Water 10 Total/NA

Water PrecSep-21MB 160-402343/20-A Method Blank Total/NA

Water PrecSep-21LCS 160-402343/1-A Lab Control Sample Total/NA

Water PrecSep-21LCSD 160-402343/2-A Lab Control Sample Dup Total/NA
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Tracer/Carrier Summary
TestAmerica Job ID: 160-31847-10Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro Holding

Method: 903.0 - Radium-226 (GFPC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (40-110)

Ba Carrier

105160-31847-258

Percent Yield (Acceptance Limits)

Rinsate Water 01

103160-31847-259 Rinsate Water 02

104160-31847-260 Rinsate Water 03

105160-31847-261 Rinsate Water 04

105160-31847-262 Rinsate Water 05

102160-31847-263 Rinsate Water 06

103160-31847-264 Rinsate Water 07

105160-31847-265 Rinsate Water 08

104160-31847-266 Rinsate Water 09

109160-31847-267 Rinsate Water 10

97.6LCS 160-402343/1-A Lab Control Sample

103LCSD 160-402343/2-A Lab Control Sample Dup

100MB 160-402343/20-A Method Blank

Tracer/Carrier Legend

Ba Carrier = Ba Carrier
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EnPro Holdings, Inc. 

DATA REVIEW – METALS AND 
RADIOLOGICAL ANALYSES 

Cameron Area Mine Sites 

A&B No. 2 Abandoned Uranium Mines 

Cameron Chapter, Navajo Nation 

Coconino County, Arizona 

Sample Delivery Group #: 160-34268-1 

Analyses Performed By: 
TestAmerica Laboratories, Inc. 
Earth City, Missouri 

Report #: 33748R 
Review Level: Tier IV 
Project: 30008554 
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SUMMARY 

This data quality assessment summarizes the review of Sample Delivery Group (SDG) 160-34268-1 for 

samples collected in association with the Cameron Area Mine Sites, A&B No. 2 Abandoned Uranium 

Mines, Cameron Chapter, Navajo Nation, located in Coconino County, Arizona. The review was 

conducted as a Tier IV evaluation and included review of data package completeness. Only analytical 

data as reported by the laboratory were reviewed for this validation. Field documentation was not 

included in this review. Included with this assessment are the validation annotated sample result sheets 

and chain of custody records. Analyses were performed for the samples listed in the table below. 

SDG Sample ID Laboratory ID Matrix 
Sample 

Collection 
Date 

Parent Sample
Analysis 

Metals Radio. Misc.

160-34268-1

AB02-MB01-03 
(7.0-8.5) 

160-34268-1 Soil 5/16/2019  X X 

AB02-MB01-04 
(2.0-4.0) 

160-34268-2 Soil 5/16/2019  X X 

AB02-MB01-05 
(8.5-10.0) 

160-34268-3 Soil 5/16/2019  X X 

AB02-MB02-01 160-34268-4 Soil 5/16/2019  X X 

AB02-MB02-02 160-34268-5 Soil 5/16/2019  X X 

AB02-MB02-03 
(5.5-7.0) 

160-34268-6 Soil 5/16/2019  X X 

AB02-MB02-04 
(7.0-8.5) 

160-34268-7 Soil 5/16/2019  X X 

AB02-MB02-05 
(8.5-10.0) 

160-34268-8 Soil 5/16/2019  X X 

AB02-MB02-07 
(11.5-13.0) 

160-34268-9 Soil 5/16/2019  X X 

AB02-MB03-01 160-34268-10 Soil 5/16/2019  X X 

AB02-MB03-02 160-34268-11 Soil 5/16/2019  X X 

AB02-MB03-03 
(7.0-8.5) 

160-34268-12 Soil 5/16/2019  X X 

AB02-MB03-04 
(2.5-4.0) 

160-34268-13 Soil 5/16/2019  X X 

AB02-MB04-03 
(5.5-7.0) 

160-34268-14 Soil 5/16/2019  X X 

AB02-MB04-04 
(7.0-8.5) 

160-34268-15 Soil 5/16/2019 X X 

AB02-MB04-05 
(8.5-10.0) 

160-34268-16 Soil 5/16/2019 X X 

AB02-MB04-06 
(10-11.5) 

160-34268-17 Soil 5/16/2019 X X 

AB02-MB05-03 
(2.5-5.5) 

160-34268-18 Soil 5/16/2019 X X 

DUP-1 160-34268-19 Soil 5/16/2019 AB02-MB03-02 X X 

DUP-7 160-34268-20 Soil 5/16/2019 
AB02-MB01-04 

(2.0-4.0) 
X X 

Notes: 

1. Misc. = miscellaneous 

2. Radio. = radiological 
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ANALYTICAL DATA PACKAGE DOCUMENTATION 

The table below presents the evaluation of the data package completeness. 

Items Reviewed 

Reported 
Performance 
Acceptable 

Not 
Required No Yes No Yes 

1. Sample receipt condition X X 

2. Requested analyses and sample results X X 

3. Master tracking list X X 

4. Methods of analysis X X 

5. Reporting limits (RLs) X X 

6. Sample collection date X X 

7. Laboratory sample received date X X 

8.     Sample preservation verification (as applicable) X X 

9. Sample preparation/extraction/analysis dates X X 

10. Fully executed chain of custody form  X X 

11. Narrative summary of quality assurance (QA) or sample 
problems provided 

X X 

12. Data package completeness and compliance X X 
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INTRODUCTION – INORGANIC ANALYSIS 

Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 

901.1 and USEPA SW-846 Methods 6020B. Data were reviewed in accordance with the method-

specified criteria, Contract Laboratory Program National Functional Guidelines for Inorganic Data Review 

(USEPA 2004b), Multi-Agency Radiological Laboratory Analytical Protocols Manual (USEPA 2004a), and 

the Quality Assurance Project Plan (QAPP), Cameron Area Mine Sites, A&B No. 2 and A&B No. 3 

Abandoned Uranium Mines, Cameron Chapter, Navajo Nation, Coconino County, Arizona (ARCADIS 

2018). 

The data review process is an evaluation of data on a technical basis rather than a determination of 

contract compliance. As such, the standards against which the data are being weighed may differ from 

those specified in the analytical method. It is assumed that the data package represents the best efforts 

of the laboratory and that it was already subjected to adequate and sufficient quality review prior to 

submission. 

During the review process, laboratory data (qualified and unqualified) are verified against the supporting 

documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 

reviewer. Results are qualified with the following codes in accordance with the USEPA National 

Functional Guidelines: 

• Concentration qualifiers: 

U The compound was analyzed for but not detected. The associated value is the compound 

quantitation limit. 

B The compound has been found in the sample as well as its associated blank, its presence in 

the sample may be suspect. 

• Quantitation qualifiers: 

E The reported value is estimated due to the presence of interference. 

N Spiked sample recovery is not within the control limits. 

* Duplicate analysis is not within the control limits. 

• Validation qualifiers: 

J The analyte was positively identified; however, the associated numerical value is an estimated 

concentration only. 

J- The analyte was positively identified; however, the associated numerical value is an estimated 

concentration only, and the result may be biased low. 

J+ The analyte was positively identified; however, the associated numerical value is an estimated 

concentration only, and the result may be biased high. 

Q A reported combined standard uncertainty exceeds the required method uncertainty. 

UJ The analyte was not detected above the reported sample detection limit. However, the reported 

limit is approximate and may or may not represent the actual limit of detection. 

UB Analyte considered non-detect at the listed value due to associated blank contamination. 

R The sample results are rejected; the analyte may or may not be present in the sample. 
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Two facts should be noted by all data users. First, the "R" flag means that the associated value is 

unusable. In other words, due to significant quality control (QC) problems, the analysis is invalid and 

provides no information as to whether the compound is present or not. "R" values should not appear on 

data tables because they cannot be relied upon, even as a last resort. The second fact to keep in mind is 

that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate. Strict 

QC serves to increase confidence in data, but any value potentially contains error. 
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METALS ANALYSES 

1. Holding Times 

The specified holding times for the following methods are presented in the following table. 

Method Matrix Holding Time Preservation 

SW-846 6020B 
Water 180 days from collection to analysis 

Cool to < 6 °C; 
pH < 2 with nitric acid 

Soil 180 days from collection to analysis Cool to < 6 °C 

All samples were analyzed within the specified holding time criteria. 

2. Blank Contamination 

QA blanks (i.e. laboratory method blanks and equipment rinse blanks) are prepared to identify any 

contamination that may have been introduced into the samples during sample preparation or field activity. 

Method blanks measure laboratory contamination. Rinse blanks also measure contamination of samples 

during field operations. 

A blank action level (BAL) of five times the concentration of a detected analyte in an associated blank 

(common laboratory contaminant analytes are calculated at 10 times) is calculated for QA blanks 

containing concentrations greater than the method detection limit (MDL). The BAL is compared to the 

associated sample results to determine the appropriate qualification of the sample results, if needed.  

Target analytes were detected in the associated QA blanks; however, the associated sample results were 

greater than the BAL or were non-detect. Therefore, no qualification of the sample results was required. 

3. Mass Spectrometer Tuning 

The relative standard deviation (RSD) of the absolute signals for all analytes in the tuning solution must be 

less than 5% for each analyte and the instrument mass resolution must be no greater than 0.1 atomic mass 

unit (amu) over the manufacturer's specifications for the range of 6-210 amu.  

Mass spectrometer tuning performance and system resolution performance were acceptable. 

4. Calibration 

Satisfactory instrument calibration is established to provide that the instrument can produce acceptable 

quantitative data. An initial calibration demonstrates that the instrument is capable of acceptable 

performance at the beginning of an experimental sequence. The continuing calibration verifies that the 

instrument’s continuing performance is satisfactory. 

4.1 Initial Calibration 

The initial calibration must exhibit a correlation coefficient greater than 0.995. A technical review of the 

data applies limits to all analytes with no exceptions. 

4.2 Continuing Calibration 

All target analytes associated with the continuing calibration standard must exhibit a percent difference 

(%D) less than the control limit (10%). 

All initial and continuing calibration verification standards were within the control limits. 
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4.3 Reporting limit (RL) Check Standard 

The RL check standard serves to verify the linearity of calibration of the analysis at the reporting limit. The 

RL standard is not required for the analysis of aluminum (Al), barium (Ba), calcium (Ca), iron (Fe), 

magnesium (Mg), sodium (Na), or potassium (K). The RL check standard must exhibit recoveries 

between 70-130% (50-150% for antimony (Sb), lead (Pb), and thallium (Tl)). 

All RL standard recoveries were within the control limits. 

4.4 ICP Interference Check Sample (ICS) 

The ICS verifies the laboratory's interelement and background correction factors.  

All ICS analyses exhibited recoveries within the control limits. 

5.       Matrix Spike/Matrix Spike Duplicate and Laboratory Duplicate Sample Analysis 

MS/MSD and laboratory duplicate sample data are used to assess the precision and accuracy of the 

analytical method. 

5.1 Matrix Spike/Matrix Spike Duplicate Analysis 

All metal analytes must exhibit recoveries within the established acceptance limits of 75% to 125%. The 

relative percent difference (RPD) between the MS and MSD results must be no greater than the 

established acceptance limit of 20%. The MS/MSD control limits do not apply for MS/MSDs performed on 

samples where the analyte’s concentration detected in the parent sample exceeds the MS/MSD spiking 

concentration by a factor of four or greater. Sample results associated with MS/MSD exceedances where 

the parent samples are not site-specific are not qualified. 

Samples DUP-1 and DUP-7 were used in the MS/MSD analyses. All MS/MSD recoveries were within the 

control limits except for those presented in the following table; all RPDs were acceptable. 

SDG Sample Analyte 
MS 

Recovery 
MSD 

Recovery 

160-34268-1 DUP-1 
Selenium 75 % 67 % 

Vanadium 72 % 82 % 

160-34268-1 DUP-7 
Selenium 76% 74% 

Vanadium 74% 64% 

The criteria used to evaluate MS/MSD recoveries are presented in the following table. In the case of 

MS/MSD deviations, the sample results are qualified. The qualifications are applied to all sample results 

in the associated SDG. 

Control limit Sample Result Qualification 

MS/MSD percent recovery 30% to 74% 
Non-detect UJ 

Detect J 

MS/MSD percent recovery < 30%  
Non-detect R 

Detect J 

MS/MSD percent recovery > 125% 
Non-detect No Action 

Detect J 
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5.2 Laboratory Duplicate Sample Analysis 

The laboratory duplicate sample relative percent difference (RPD) control limit of 35 percent for soil 

matrices is applied when the parent and duplicate sample concentrations are at least five times the RL. In 

the case where the parent and duplicate sample concentrations are less than five times the RL, a control 

limit of two times the RL for soil matrices is applied to the difference between the results. 

MS/MSD analysis was performed instead of the laboratory duplicate analysis. The MS/MSD recoveries 

exhibited acceptable RPDs. 

6. Laboratory Control Sample Analysis 

The laboratory control sample (LCS) analysis is used to assess the accuracy of the analytical method 

independent of matrix interferences. The analytes associated with the LCS analyses must exhibit 

recoveries between the control limits of 75 and 125 percent for soil matrices. 

All analytes associated with the LCS analyses exhibited recoveries within the control limits. 

7. Field Duplicate Sample Analysis 

The field duplicate sample analysis is used to assess the overall precision of the field sampling 

procedures and analytical method. A control limit of 50 percent for soil matrices is applied to the RPD 

between the parent and field duplicate samples. In the case where the parent and/or duplicate sample 

concentrations are less than or equal to five times the RL, a control limit of two times the RL for soil 

matrices is applied to the difference between the results. 

The field duplicate sample results are summarized in the following table. 

Sample ID / Duplicate ID Compound
Sample 
Result

Duplicate 
Result RPD

AB02-MB03-02 / DUP-1 

Arsenic 2.1 3.5 Acceptable 

Molybdenum 0.22 J 0.25 J Acceptable 

Selenium 1.6 2.1 Acceptable 

Uranium 1.8 2.0 10.5 % 

Vanadium 33 34 3.0 % 

AB02-MB01-04 (2.0-4.0) / DUP-7 

Arsenic 3.7 4.5 Acceptable 

Molybdenum 0.28 J 0.53 Acceptable 

Selenium 2.4 1.9 Acceptable 

Uranium 2.1 2.0 4.9 % 

Vanadium 39 45 14.3 % 

  Note: J = Estimated (result is < RL) 

The field duplicate samples exhibited acceptable results. 

8. Serial Dilution (SD) Analysis 

The serial dilution analysis is used to assess if a significant physical or chemical interference exists due to 

sample matrix. Analytes exhibiting concentrations greater than 50 times the MDL in the undiluted sample 

are evaluated to determine if matrix interference exists. These analytes are required to have less than a 

10 percent difference (%D) between sample results from the undiluted (parent) sample and results 

associated with the same sample analyzed with a five-fold dilution. 
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Samples DUP-1 and DUP-7 were used in the serial dilution analyses. All analytes associated with the 

serial dilution analyses exhibited acceptable %Ds except as presented in the following table. 

Sample Analyte 
Undiluted 

Result 
Serial Dilution 

Result 
Serial Dilution 

(%D) 

DUP-1 Vanadium 34.0 42.4 23 % 

DUP-7 Vanadium 45.0 55.4 24 % 

The criteria used to evaluate the serial dilution are presented in the following table. In the case of a serial 

dilution deviation, the sample results are qualified as documented in the table below. The qualifications 

are applied to all sample results in the associated SDG. 

Control Limit
Sample 
Result 

Qualification 

> UL 
Non-detect UJ 

Detect J 

9. System Performance and Overall Assessment 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in 

this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR METALS 

Metals: SW-846 6020B Reported
Performance 
Acceptable Not 

RequiredNo Yes No Yes

Inductively Coupled Plasma - Mass Spectrometry (ICP-MS) 

Tier II Validation

Holding Times X X 

RLs (Units) X X 

Blanks 

A. Instrument Blanks X X 

B.  Method Blanks X X 

C.   Equipment and/or Field Blanks X X 

Matrix Spike (MS) Accuracy (%R) X X 

Matrix Spike Duplicate (MSD) %R X X 

MS/MSD Precision (RPD) X X 

Laboratory Control Sample (LCS) %R X X 

Laboratory Control Sample Duplicate (LCSD) %R X X 

LCS/LCSD RPD X X 

Laboratory Duplicate Sample RPD X X 

Field Duplicate Sample RPD X X 

ICP Serial Dilution %D X X 

Moisture Content X X 

Tier III Validation  

Initial Calibration Verification X X 

Continuing Calibration Verification  X X 

RL Standard Recovery X X 

ICP Interference Check X X 

ICP-MS Internal Standards X X 

Transcription/calculations acceptable  X X 

Raw Data X X 

Reporting limits adjusted to reflect sample dilutions X X 

Notes: 
%R = percent recovery 
RPD = relative percent difference 
%D = difference 
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RADIOLOGICAL ANALYSES 

1. Holding Times 

The specified holding times for the following methods are presented in the following table. 

Method Matrix Holding Time Preservation 

USEPA 901.1 Soil None specified None specified 

USEPA 903.0 Water None specified None specified 

All samples were analyzed within the specified holding time criteria. 

2. Blank Contamination 

QA blanks (i.e. laboratory analytical method blanks and equipment rinse blanks) are prepared to identify 

any contamination that may have been introduced into the samples during sample preparation or field 

activity. Method blanks measure laboratory contamination. Rinse blanks measure contamination of 

samples during field operations. 

Blank results are verified to be accurately reported, and to confirm that tolerance limits (+/- 2 standard 

deviations/sigma) were not exceeded and are less than the RLs specified in the QAPP (ARCADIS 2018). 

Sample results less than five times the associated blank concentration are qualified as not detected (UB). 

For blanks to be considered not applicable, verify that net blank results are less than the associated 

uncertainty by evaluating the blank results based on the following three criteria:  

1. The blank result is less than the uncertainty and the minimum detectable concentration (MDC). 

2. The blank result has an uncertainty greater than the result (or indistinguishable from background), or the 

blank result falls between the uncertainty and the MDC. 

3. The blank result is greater than the uncertainty and the MDC but is less than 1.65 times the 

uncertainty. Contamination is suspected when the net blank result is greater than the 1.65 times the 

uncertainty. 

If any of these criteria is true, the blank is considered non-detect. If the blank QC results fall outside the 

appropriate tolerance limits or if the net blank results are not less than the associated uncertainty, the 

following equation for normalized absolute difference (NAD) should be used to determine the effect of 

possible blank contamination on the sample results. 

)(U+)(U

|Blank-Sample|
=differenceabsoluteNormalized

2
Blank

2
Sample

kMethodBlan

Where: 
USample = uncertainty of the sample 
UBlank = uncertainty of the blank 
Sample = concentration of isotope in sample 
Blank = concentration of isotope in blank 

Blank qualifications due to NAD exceedances are summarized in the following table. 
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Normalized Absolute Difference Qualification

> 2.58 None 

NAD > 1.96 but < 2.58 J 

NAD < 1.96 J* 

Note:
* Minimally the result should be qualified as estimated, J; however, if other quality indicators are deficient, the 
validator may determine the result should be qualified as rejected, ("R").

If the blank result exceeds the control limits, individual sample results may still be reportable if results are 

less than the MDC or greater than 10 times the blank result. Relative sizes of the sample and blank 

aliquots must be factored when making this determination (raw counts). In accordance with the QAPP, if 

radium-226 is detected using Method 901.1 in a blank at > 0.5 or < -0.5 picoCurie per gram (pCi/g), all 

sample results are qualified as not detected (UB), and if radium-226 is detected using Method 903.0 in a 

blank at > 2.3 or < -2.3 picoCurie per liter (pCi/L), all sample results are qualified as not detected (UB). 

The blanks associated with the samples were determined to be not detected for all analytes; therefore, 

detected sample results are not associated with blank contamination. 

3. Calibration 

Satisfactory instrument calibration (efficiency, energy, and full width-half-maximum resolution [FW-HM]) is 

established to provide that the instrument can produce acceptable quantitative data throughout an 

experimental sequence. To assure satisfactory instrument performance, an initial source calibration is 

performed and thereafter is verified annually. Additionally, background counts and daily continuing 

calibration verification (CCV) checks are performed.  

3.1 Annual Calibration Verification 

A minimum of three radionuclides representative of the initial calibration energy range (low, mid, high) 

must be used to verify the calibration. The verification source of the radionuclides must be within 3 sigma 

of the known radionuclide concentration for verification to be acceptable. Calibration must be verified 

annually. 

3.2 Background Assessment

Every month (or within 30 days of sample analysis) or weekly, an extended background count will be 

completed. For each detector, current background counts are compared to previous background count 

reports to determine if contamination is present; results must be within a +/- 3 sigma range. The prior 

background is used for sample analysis. 

3.3 Daily Continuing Calibration Verification Checks

Prior to use, a CCV check source is counted for 5 minutes to determine detector function, assessing the 

energy, efficiency (activity) and FW-HM resolution calibrations. QC criteria/the control limits are: 

• Energy: +/- 0.05 percent (from the known peak energy) 

• Efficiency (activity): +/- 3.0 sigma or 5 percent (total allowable deviation from count source) 

• Resolution (FW-HM): < 3.0 kilo electron volt (keV) at 1,332 keV (measured as a ratios of source 

check peak resolution versus the calibrated-defined resolution). 
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In addition to the above checks, a daily background assessment is performed on each detector. The daily 

background assessment determines the gross area of the background to check for contamination. The 

QC criteria/control limit is counts within +/- 3 sigma. 

The initial source calibration, annual calibration verification, weekly background and daily CCV checks, 

and daily background were within the control criteria.  

4. Laboratory Duplicate Sample Analysis 

Laboratory duplicate sample data are used to assess the precision of the analytical method. 

The laboratory duplicate sample relative percent difference (RPD) control limit of 64 percent is applied 

when the average of the parent and duplicate sample concentrations are at least 1 pCi/g for soil matrices, 

or 5 pCi/L for water matrices, and the duplicate error ratio (DER) must be no greater than 3. When the 

average of the results is less than 1 pCi/g for soil matrices or 5 pCi/L for water matrices, the difference 

between the results must be less than 0.6 pCi/g or 3.2 pCi/L (appropriately). 

Sample AB02-MB01-03 (7.0-8.5) was used in the laboratory duplicate sample analysis. All analytes 

associated with laboratory duplicate sample RPDs and DERs were within the control limit. 

5. Laboratory Control Sample Analysis 

Laboratory control sample (LCS) analysis is used to assess the accuracy of the analytical method 

independent of matrix interferences. The analytes associated with the LCS analysis must exhibit 

recoveries between the control limits of 55 and 145 percent. 

The LCS analysis exhibited recoveries within the control limits. 

6. Field Duplicate Sample Analysis 

The field duplicate sample analysis is used to assess the overall precision of the field sampling 

procedures and analytical method. For results greater than five times the MDC, a control limit of 50 

percent for soil matrices is applied to the RPD between the parent and field duplicate sample results. If 

the parent and field duplicate sample results are less than five times the RL, for soil matrices a control 

limit of three times the MDC is applied to the difference between the results. 

The field duplicate sample results are summarized in the following table. 

Sample / 
Field Duplicate Sample Analyte

Sample 
Result

Duplicate 
Result RPD

AB02-MB03-02 / DUP-1 

Actinium-228 2.33 2.00 15.2 % 

Bismuth-212  ~0.92 U 2.22 Acceptable 

Bismuth-214 1.76 1.34 27.1 % 

Lead-212 2.02 1.95 3.5 % 

Lead-214 1.63 1.59 2.5 % 

Potassium-40 7.10 5.60 23.6 % 

Radium-226 1.76 1.34 27.1 % 

Thallium-208 0.736 0.581 23.5 % 

AB02-MB01-04 (2.0-4.0) / DUP-7 

Actinium-228 1.49 2.33 44.0 % 

Bismuth-214 1.57 1.48 5.9 % 

Lead-212 2.03 2.25 10.3 % 
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Sample / 
Field Duplicate Sample Analyte

Sample 
Result

Duplicate 
Result RPD

AB02-MB01-04 (2.0-4.0) / DUP-7 

Lead-214 1.25 1.72 31.6 % 

Potassium-40 5.17 5.43 4.9 % 

Radium-226 1.57 1.48 5.9 % 

Thallium-208 0.66 0.797 18.8 % 

  Notes: U = Not detected 
J = Estimated (result is < RL) 

The field duplicate samples exhibited acceptable results. 

7. Isotope Identification 

Sample results are qualified as non-detects if either of the following criteria are true: 

1. Sample result is less than the uncertainty and the MDC. 

2. Sample result has an uncertainty greater than the result (or indistinguishable from background) or the 

result is between the uncertainty and the MDC. 

If the sample result is less than the MDC and the result is less than the RL (0.5 pCi/g) the result is 

qualified as non-detect (U). If the result is less than the MDC and greater than the RL, the result is 

reported as estimated non-detect (UJ). 

Quantitative uncertainty is associated with sample results less than 1pCi/g and a reported uncertainty 

standard deviation greater than 0.15 pCi/g or results greater than 1 pCi/g with a reported uncertainty 

standard deviation greater than 0.15 times the result. These results are qualified "Q". 

No sample results were reported as detections but determined to be non-detect during validation. Sample 

results exhibiting quantitative uncertainty greater than the control limits and qualified "Q" are presented in 

the following table. 

Sample Analyte Result Uncertainty MDC 

AB02-MB01-03 (7.0-8.5) Thorium-234 3.69 1.24 0.286 

AB02-MB01-05 (8.5-10.0) Bismuth-212 4.01 1.95 1.95 

AB02-MB02-01 Bismuth-212 3.37 1.02 0.696 

AB02-MB02-02 Bismuth-212 3.20 1.02 0.732 

AB02-MB02-03 (5.5-7.0) Lead-210 13.4 4.23 5.21 

AB02-MB02-04 (7.0-8.5) Actinium-228 3.62 1.12 0.929 

AB02-MB02-05 (8.5-10.0) 
Bismuth-212 3.40 1.49 1.25 

Lead-210 8.31 3.12 3.51 

AB02-MB02-07 (11.5-13.0) Thorium-234 1.92 1.21 1.91 

AB02-MB03-01 
Bismuth-212 2.65 0.828 0.424 

Thorium-234 1.43 0.790 1.38 

AB02-MB03-03 (7.0-8.5) Bismuth-212 2.33 0.972 0.843 
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Sample Analyte Result Uncertainty MDC 

AB02-MB03-04 (2.5-4.0) 
Bismuth-212 2.56 0.787 0.636 

Thorium-234 1.12 0.583 0.895 

AB02-MB04-04 (7.0-8.5) Actinium-228 2.58 0.882 0.710 

AB02-MB04-05 (8.5-10.0) Actinium-228 2.50 0.865 0.790 

DUP-1 Bismuth-212 2.22 0.985 0.920 

The laboratory flagged the radium-226 result for sample AB02-MB02-04 (7.0-8.5) with "G" to indicate that 

the MDC was greater than the reporting limit. However, the result is much greater than the uncertainty 

and the MDC, and therefore requires no qualifiers, so the "G" flag has been removed. 

8. System Performance and Overall Assessment 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in 

this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR RADIOLOGICAL ANALYSES 

Radiological: USEPA 901.1 Reported
Performance 
Acceptable

Not 
RequiredNo Yes No Yes 

Gamma Spectroscopy 

Tier II Validation  

Holding Times X X 

Reporting Limits (Units) X X 

Blanks 

  A. Method Blanks X X 

  B. Equipment and/or Field Blanks X X 

Laboratory Control Sample (LCS) Accuracy (%R) X X 

Laboratory Control Sample Duplicate (LCSD) %R X X 

LCS/LCSD Precision (RPD) X X 

Laboratory Duplicate Sample RPD X X 

Field Duplicate Sample RPD X X 

Isotope Identification X X 

Isotope Quantification X X 

Tier III Validation  

Initial Source Calibration  X X 

Annual Calibration Verification X X 

Background Assessment (Weekly) X X 

Daily Checks (CCV) and Background Assessment X X 

Transcription/Calculations Acceptable  X X 

Raw Data X X 

Note: 
%R = percent recovery 
RPD = relative percent difference 
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Sampler: 222 South Main Street #200 Analysis Turnaround Time 
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For Lab Use Only: 

Walk-in Client: 
Akron, Ohio rli CALENDAR DAYS Li WORKING DAYS 

Phone (216)386-8147 TAT if different from Below days _34 

0 2 weeks 
D 1 week 

0 2 days 

0 1 day 

Lab Sampling: Email Krista.Brown@srcadis.com 

Project Name: Cameron Area Mines-EnPro 

Job / SDG No.: Site: ABO2 RSE VD 

P 0 # TA 

Sample Identification Date 
Sample 

Time 

Sample 

TypeSample (,,, o
G=Grab) Matrix 

# of 
Cont. Sample Specific Notes: 

AB02-MB03-04 (2.5-4.0) 91,1 6 Upl 0 G Solid 2 1 1 5i^40 \\ CA y,-, \)1

AB02-MB04-03 (5.5-7.0) 1 
3 HS G Solid 2 1 1 

AB02-MB04-04 (7.0-8.5) I 1.5S L: G Solid 2 1 1 

AB02-MB04-05 (8.5-10.0) I l3 55 G Solid 2 1 1 

AB02-MB04-06 (10-11.5) 9 t)1 0 G Solid 2 1 1 

AB02-MB05-03 (2.5-5.5) 

._ 

i .c.,9- 5 G Solid 2 1 1 

DUP-1 — G Solid 2 x 1 1 

DUP-7 ---- ._ G Solid 2 x 1 1 

..- 

Z 

/ I

Preservation Used: 1= Ice, 2= HCI; 3= H2SO4; 4=HNO3; 5=NaOH; 6= Other 
Possible Hazard Identification: 
Are any samples from a listed EPA Hazardous Waste? Please List any EPA Waste Codes for the sample in the 
Comments Section if the lab is to dispose of the sample. 

Samp e Disposa ( A fee may be assessed if samples are retained longer than 1 month) 

H NorLI-Jazard Ti Flammable 0 Skin Irritant 0 Poison B n Unknown El Return to Client H Disnosal by Lab Archive for_ Months 

Special Instructions/QC Requirements & Comments: For the radium-226 901.1 analysis with 21-day ingrowth, report results for all radionuclides detected during the analysis. 

Custody Seals Intact: 0 Yes El No Custody Seal No.: Cooler Temp. ("C): Obs'd: Corr'd:  Therm ID No.: 

Relinquished by: kl e..)
, 

Company: 

A ,,rt,,,, GVI) 

Date/Time: 
5114 I') I 5,. , 

Re?:71b1j . ,-----
, 7 c- 

Company: 
TA- S IL 

Date/Time: 
O CZt t 1 / 00 0 i 

Relinquished by: Company: Date ime: 
,„..‹ ..e., 

Received byl Company: Date/Time: 

Relinquished by: Company: Date/Time: Received in Laboratory by: Company: Date/Time 

Form No. CA-C-WI-002, Rev. 4.18, dated 9/5/2018 
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ANALYTICAL REPORT
Eurofins TestAmerica, St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

Laboratory Job ID: 160-34268-1
Laboratory Sample Delivery Group: AB0 RSE VD
Client Project/Site: Cameron Area Mine Sites - En Pro
Sampling Event: Spring 2019

For:
ARCADIS U.S., Inc.
630 Plaza Drive
Suite 100
Highlands Ranch, Colorado 80129-2377

Attn: Mr. Drew Werth

Authorized for release by:
6/24/2019 4:42:13 PM

Ivan Vania, Project Manager II
(314)298-8566
ivan.vania@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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http://www.testamericainc.com/services-we-offer/ask-the-expert
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Case Narrative
Client: ARCADIS U.S., Inc. Job ID: 160-34268-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB0 RSE VD

Job ID: 160-34268-1

Laboratory: Eurofins TestAmerica, St. Louis

Narrative

CASE NARRATIVE

Client: ARCADIS U.S., Inc.

Project: Cameron Area Mine Sites - En Pro

Report Number: 160-34268-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

Eurofins TestAmerica, St. Louis attests to the validity of the laboratory data generated by Eurofins TestAmerica facilities reported herein.  
All analyses performed by Eurofins TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC 

procedures described in the application methods.  Eurofins TestAmerica’s operations groups have reviewed the data for compliance with 
the laboratory QA/QC plan, and data have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an ""as received"" basis unless otherwise indicated by the presence of a 
% solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 

sample-specific unless otherwise stated elsewhere in this narrative.

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 
receipt.

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report.

This laboratory report is confidential and is intended for the sole use of Eurofins TestAmerica and its client.

RECEIPT
The samples were received on 5/22/2019 10:05 AM; the samples arrived in good condition, properly preserved and, where required, on 

ice.  The temperatures of the 8 coolers at receipt time were 0.0º C, 1.3º C, 19.0º C, 19.0º C, 19.0º C, 19.0º C, 19.0º C and 19.0º C.

METALS ICP/MS

Samples AB02-MB01-03 (7.0-8.5) (160-34268-1), AB02-MB01-04 (2.0-4.0) (160-34268-2), AB02-MB01-05 (8.5-10.0) (160-34268-3), 
AB02-MB02-01 (160-34268-4), AB02-MB02-02 (160-34268-5), AB02-MB02-03 (5.5-7.0) (160-34268-6), AB02-MB02-04 (7.0-8.5) 

Eurofins TestAmerica, St. Louis
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Case Narrative
Client: ARCADIS U.S., Inc. Job ID: 160-34268-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB0 RSE VD

Job ID: 160-34268-1 (Continued)

Laboratory: Eurofins TestAmerica, St. Louis (Continued)

(160-34268-7), AB02-MB02-05 (8.5-10.0) (160-34268-8), AB02-MB02-07 (11.5-13.0) (160-34268-9), AB02-MB03-01 (160-34268-10), 

AB02-MB03-02 (160-34268-11), AB02-MB03-03 (7.0-8.5) (160-34268-12), AB02-MB03-04 (2.5-4.0) (160-34268-13), AB02-MB04-03 
(5.5-7.0) (160-34268-14), AB02-MB04-04 (7.0-8.5) (160-34268-15), AB02-MB04-05 (8.5-10.0) (160-34268-16), AB02-MB04-06 (10-11.5) 

(160-34268-17), AB02-MB05-03 (2.5-5.5) (160-34268-18), DUP-1 (160-34268-19) and DUP-7 (160-34268-20) were analyzed for Metals 

ICP/MS in accordance with SW 846. The samples were prepared on 06/06/2019 and analyzed on 06/15/2019, 06/17/2019, 06/18/2019 and 
06/20/2019. 

Preparation Batch 160-431088, Analytical Batch 160-431935:

The serial dilution performed for the following samples associated with batch 160-431935 was outside control limits for vanadium.  The 

majority of elements were within acceptable limits, indicating a possible matrix interference: (160-34268-B-20-A SD).

The matrix spike / matrix spike duplicate (MS/MSD) recoveries were outside control limits for vanadium.  Sample matrix interference and/or 
non-homogeneity are suspected  because the associated laboratory control sample (LCS) recovery was within acceptance limits.  DUP-7 

(160-34268-20[MS]) and DUP-7 (160-34268-20[MSD]) 

Preparation Batch 160-431088, Analytical Batch 160-431834 :
The matrix spike / matrix spike duplicate (MS/MSD) recoveries for were outside control limits for selenium.  Sample matrix interference 

and/or non-homogeneity are suspected  because the associated laboratory control sample (LCS) recovery was within acceptance limits:  
DUP-7 (160-34268-20[MS]) and DUP-7 (160-34268-20[MSD]).  

The serial dilution performed for the following samples associated with batch 160-431934 was outside control limits for vanadium.  The 
majority of elements were within acceptable limits, indicating a possible matrix interference:  (160-34268-B-19-A SD). 

Preparation Batch 160-431087, Analytical Batch 160-431934:
The matrix spike / matrix spike duplicate (MS/MSD) recoveries for preparation batch 160-431087 and analytical batch 160-431934 were 
outside control limits for vanadium and selenium.  Sample matrix interference and/or non-homogeneity are suspected  because the 
associated laboratory control sample (LCS) recovery was within acceptance limits:  DUP-1 (160-34268-19[MS]) and DUP-1 

(160-34268-19[MSD]).  

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

PERCENT SOLIDS

Samples AB02-MB01-03 (7.0-8.5) (160-34268-1), AB02-MB01-04 (2.0-4.0) (160-34268-2), AB02-MB01-05 (8.5-10.0) (160-34268-3), 
AB02-MB02-01 (160-34268-4), AB02-MB02-02 (160-34268-5), AB02-MB02-03 (5.5-7.0) (160-34268-6), AB02-MB02-04 (7.0-8.5) 
(160-34268-7), AB02-MB02-05 (8.5-10.0) (160-34268-8), AB02-MB02-07 (11.5-13.0) (160-34268-9), AB02-MB03-01 (160-34268-10), 
AB02-MB03-02 (160-34268-11), AB02-MB03-03 (7.0-8.5) (160-34268-12), AB02-MB03-04 (2.5-4.0) (160-34268-13), AB02-MB04-03 

(5.5-7.0) (160-34268-14), AB02-MB04-04 (7.0-8.5) (160-34268-15), AB02-MB04-05 (8.5-10.0) (160-34268-16), AB02-MB04-06 (10-11.5) 
(160-34268-17), AB02-MB05-03 (2.5-5.5) (160-34268-18), DUP-1 (160-34268-19) and DUP-7 (160-34268-20) were analyzed for percent 

solids in accordance with EPA Method 160.3 MOD. The samples were analyzed on 05/28/2019. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

RADIUM-226 BY GAMMA SPEC (21 DAY INGROWTH)

Samples AB02-MB01-03 (7.0-8.5) (160-34268-1), AB02-MB01-04 (2.0-4.0) (160-34268-2), AB02-MB01-05 (8.5-10.0) (160-34268-3), 

AB02-MB02-01 (160-34268-4), AB02-MB02-02 (160-34268-5), AB02-MB02-03 (5.5-7.0) (160-34268-6), AB02-MB02-04 (7.0-8.5) 
(160-34268-7), AB02-MB02-05 (8.5-10.0) (160-34268-8), AB02-MB02-07 (11.5-13.0) (160-34268-9), AB02-MB03-01 (160-34268-10), 

AB02-MB03-02 (160-34268-11), AB02-MB03-03 (7.0-8.5) (160-34268-12), AB02-MB03-04 (2.5-4.0) (160-34268-13), AB02-MB04-03 
(5.5-7.0) (160-34268-14), AB02-MB04-04 (7.0-8.5) (160-34268-15), AB02-MB04-05 (8.5-10.0) (160-34268-16), AB02-MB04-06 (10-11.5) 

(160-34268-17), AB02-MB05-03 (2.5-5.5) (160-34268-18), DUP-1 (160-34268-19) and DUP-7 (160-34268-20) were analyzed for 

Radium-226 by gamma spec (21 day ingrowth) in accordance with EPA 901.1. The samples were leached on 05/24/2019, prepared on 
05/30/2019 and analyzed on 06/20/2019 and 06/21/2019. 

Preparation Batch 160-430266:

The following sample, analyzed by gamma spectroscopy, did not meet the detection goal due to high concentrations of the analyte:  

AB02-MB02-04 (7.0-8.5) (160-34268-7).

Eurofins TestAmerica, St. Louis
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Case Narrative
Client: ARCADIS U.S., Inc. Job ID: 160-34268-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB0 RSE VD

Job ID: 160-34268-1 (Continued)

Laboratory: Eurofins TestAmerica, St. Louis (Continued)

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 
sample-specific unless otherwise stated elsewhere in this narrative.  Radiochemistry sample results are reported with the count 

date/time applied as the Activity Reference Date:  AB02-MB01-03 (7.0-8.5) (160-34268-1), AB02-MB01-04 (2.0-4.0) (160-34268-2), 

AB02-MB01-05 (8.5-10.0) (160-34268-3), AB02-MB02-01 (160-34268-4), AB02-MB02-02 (160-34268-5), AB02-MB02-03 (5.5-7.0) 
(160-34268-6), AB02-MB02-04 (7.0-8.5) (160-34268-7), AB02-MB02-05 (8.5-10.0) (160-34268-8), AB02-MB02-07 (11.5-13.0) 

(160-34268-9), AB02-MB03-01 (160-34268-10), AB02-MB03-02 (160-34268-11), AB02-MB03-03 (7.0-8.5) (160-34268-12), AB02-MB03-04 
(2.5-4.0) (160-34268-13), AB02-MB04-03 (5.5-7.0) (160-34268-14), AB02-MB04-04 (7.0-8.5) (160-34268-15), AB02-MB04-05 (8.5-10.0) 

(160-34268-16), AB02-MB04-06 (10-11.5) (160-34268-17), AB02-MB05-03 (2.5-5.5) (160-34268-18), DUP-1 (160-34268-19), DUP-7 

(160-34268-20), (LCS 160-430266/2-A), (MB 160-430266/1-A), and (160-34268-A-1-C DU).

For samples AB02-MB01-03 (7.0-8.5) (160-34268-1), AB02-MB01-04 (2.0-4.0) (160-34268-2), AB02-MB01-05 (8.5-10.0) (160-34268-3), 
AB02-MB02-01 (160-34268-4), AB02-MB02-02 (160-34268-5), AB02-MB02-03 (5.5-7.0) (160-34268-6), AB02-MB02-04 (7.0-8.5) 

(160-34268-7), AB02-MB02-05 (8.5-10.0) (160-34268-8), AB02-MB02-07 (11.5-13.0) (160-34268-9), AB02-MB03-01 (160-34268-10), 

AB02-MB03-02 (160-34268-11), AB02-MB03-03 (7.0-8.5) (160-34268-12), AB02-MB03-04 (2.5-4.0) (160-34268-13), AB02-MB04-03 
(5.5-7.0) (160-34268-14), AB02-MB04-04 (7.0-8.5) (160-34268-15), AB02-MB04-05 (8.5-10.0) (160-34268-16), AB02-MB04-06 (10-11.5) 
(160-34268-17), AB02-MB05-03 (2.5-5.5) (160-34268-18), DUP-1 (160-34268-19), DUP-7 (160-34268-20), (LCS 160-430266/2-A), (MB 

160-430266/1-A), and (160-34268-A-1-C DU) many isotopes requested for analysis do not have any gamma emissions, or the gamma 
emissions they do have are very poor.  Often, such analytes are reported by gamma spectrometry assuming secular equilibrium with a 
longer-lived parent.  The client should ensure that such inference is acceptable for their sample based upon process knowledge.  The 
following assumptions were made for this report:
Inferred    Reported

From        to

Nuclide     Nuclide

Th-234      Pa-234

Th-234      U-238

Pb-210      Po-210

Pb-210      Bi-210

Cs-137      Ba-137m

Po-216      Pb-212

Xe-131m     Xe-131

Sb-125      Te-125m

Ag-108m     Ag-108

Rh-106      Ru-106

Pb-212      Th-228

Pb-212      Ra-224

U-235       Th-231

Ac-228      Th-232

Ac-228      Ra-228

Th-227      Ra-223

Th-227      Ac-227

Th-227      Bi-214

Th-227      Pb-211

Bi-214      Ra-226

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Eurofins TestAmerica, St. Louis
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Login Sample Receipt Checklist

Client: ARCADIS U.S., Inc. Job Number: 160-34268-1

SDG Number: AB0 RSE VD

Login Number: 34268

Question Answer Comment

Creator: Vania, Ivan H

List Source: Eurofins TestAmerica, St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice. non-rad received on ice

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

N/ASample bottles are completely filled.

N/ASample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

N/AMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

Eurofins TestAmerica, St. Louis
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Definitions/Glossary
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Qualifiers

Metals
Qualifier Description

F1 MS and/or MSD Recovery is outside acceptance limits.

Qualifier

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Rad
Qualifier Description

G The Sample MDC is greater than the requested RL.

Qualifier

U Result is less than the sample detection limit.

Glossary
These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

Eurofins TestAmerica, St. Louis

Page 9 of 32

1

2

3

4

5

6

7

8

9

10

11



Method Summary
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method Method Description LaboratoryProtocol

SW8466020B Metals (ICP/MS) TAL SL

EPAMoisture Percent Moisture TAL SL

EPA901.1 Radium-226 & Other Gamma Emitters (GS) TAL SL

SW8463050B Preparation,  Metals TAL SL

NoneDry and Grind Preparation, Dry and Grind TAL SL

NoneFill_Geo-21 Fill Geometry, 21-Day In-Growth TAL SL

Protocol References:

EPA = US Environmental Protection Agency

None = None

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Sample Summary
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID Client Sample ID ReceivedCollectedMatrix Asset ID

160-34268-1 AB02-MB01-03 (7.0-8.5) Solid 05/16/19 15:15 05/22/19 10:05

160-34268-2 AB02-MB01-04 (2.0-4.0) Solid 05/16/19 15:30 05/22/19 10:05

160-34268-3 AB02-MB01-05 (8.5-10.0) Solid 05/16/19 15:45 05/22/19 10:05

160-34268-4 AB02-MB02-01 Solid 05/16/19 10:04 05/22/19 10:05

160-34268-5 AB02-MB02-02 Solid 05/16/19 10:10 05/22/19 10:05

160-34268-6 AB02-MB02-03 (5.5-7.0) Solid 05/16/19 12:30 05/22/19 10:05

160-34268-7 AB02-MB02-04 (7.0-8.5) Solid 05/16/19 12:35 05/22/19 10:05

160-34268-8 AB02-MB02-05 (8.5-10.0) Solid 05/16/19 12:40 05/22/19 10:05

160-34268-9 AB02-MB02-07 (11.5-13.0) Solid 05/16/19 13:00 05/22/19 10:05

160-34268-10 AB02-MB03-01 Solid 05/16/19 09:40 05/22/19 10:05

160-34268-11 AB02-MB03-02 Solid 05/16/19 09:46 05/22/19 10:05

160-34268-12 AB02-MB03-03 (7.0-8.5) Solid 05/16/19 16:05 05/22/19 10:05

160-34268-13 AB02-MB03-04 (2.5-4.0) Solid 05/16/19 16:10 05/22/19 10:05

160-34268-14 AB02-MB04-03 (5.5-7.0) Solid 05/16/19 13:45 05/22/19 10:05

160-34268-15 AB02-MB04-04 (7.0-8.5) Solid 05/16/19 13:50 05/22/19 10:05

160-34268-16 AB02-MB04-05 (8.5-10.0) Solid 05/16/19 13:55 05/22/19 10:05

160-34268-17 AB02-MB04-06 (10-11.5) Solid 05/16/19 14:00 05/22/19 10:05

160-34268-18 AB02-MB05-03 (2.5-5.5) Solid 05/16/19 16:55 05/22/19 10:05

160-34268-19 DUP-1 Solid 05/16/19 00:00 05/22/19 10:05

160-34268-20 DUP-7 Solid 05/16/19 00:00 05/22/19 10:05

Eurofins TestAmerica, St. Louis
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Client Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34268-1Client Sample ID: AB02-MB01-03 (7.0-8.5)
Matrix: SolidDate Collected: 05/16/19 15:15

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 5.12

(2σ+/-)

0.721

(2σ+/-)

106/20/19 07:0605/30/19 13:46pCi/g0.2860.500

RL MDC

0.487

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 07:06 11.761.241.183.69Thorium-234

Ac-228 1.89 0.304 0.361 0.138 pCi/g 05/30/19 13:46 06/20/19 07:06 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 5.12 0.487 0.721 0.286 pCi/g 05/30/19 13:46 06/20/19 07:06 1

K-40 8.20 1.62 1.83 0.843 pCi/g 05/30/19 13:46 06/20/19 07:06 1

Pb-212 1.74 0.213 0.310 0.225 pCi/g 05/30/19 13:46 06/20/19 07:06 1

Pb-214 5.63 0.416 0.718 0.284 pCi/g 05/30/19 13:46 06/20/19 07:06 1

Tl-208 0.657 0.151 0.165 0.128 pCi/g 05/30/19 13:46 06/20/19 07:06 1

Lab Sample ID: 160-34268-1Client Sample ID: AB02-MB01-03 (7.0-8.5)
Matrix: SolidDate Collected: 05/16/19 15:15

Percent Solids: 96.1Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.7 1.0 0.41 mg/Kg ☼ 06/06/19 12:30 06/17/19 18:52 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.51 0.20 mg/Kg 06/06/19 12:30 06/20/19 18:01 2☼Molybdenum 0.41 J

0.51 0.32 mg/Kg 06/06/19 12:30 06/17/19 18:52 2☼Selenium 1.4

0.10 0.041 mg/Kg 06/06/19 12:30 06/17/19 18:52 2☼Uranium 6.9

1.0 0.41 mg/Kg 06/06/19 12:30 06/17/19 18:52 2☼Vanadium 40

Lab Sample ID: 160-34268-2Client Sample ID: AB02-MB01-04 (2.0-4.0)
Matrix: SolidDate Collected: 05/16/19 15:30

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.57

(2σ+/-)

0.285

(2σ+/-)

106/20/19 07:0505/30/19 13:46pCi/g0.1370.500

RL MDC

0.234

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 07:05 11.500.8210.815U0.896Thorium-234

Ac-228 1.49 0.369 0.399 0.254 pCi/g 05/30/19 13:46 06/20/19 07:05 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.57 0.234 0.285 0.137 pCi/g 05/30/19 13:46 06/20/19 07:05 1

K-40 5.17 1.17 1.28 0.685 pCi/g 05/30/19 13:46 06/20/19 07:05 1

Pb-212 2.03 0.183 0.319 0.136 pCi/g 05/30/19 13:46 06/20/19 07:05 1

Pb-214 1.25 0.186 0.227 0.163 pCi/g 05/30/19 13:46 06/20/19 07:05 1

Tl-208 0.660 0.114 0.133 0.0830 pCi/g 05/30/19 13:46 06/20/19 07:05 1
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Client Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34268-2Client Sample ID: AB02-MB01-04 (2.0-4.0)
Matrix: SolidDate Collected: 05/16/19 15:30

Percent Solids: 96.5Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.7 0.96 0.39 mg/Kg ☼ 06/06/19 12:30 06/17/19 18:59 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 06/06/19 12:30 06/20/19 18:07 2☼Molybdenum 0.28 J

0.48 0.31 mg/Kg 06/06/19 12:30 06/17/19 18:59 2☼Selenium 2.4

0.096 0.039 mg/Kg 06/06/19 12:30 06/17/19 18:59 2☼Uranium 2.1

0.96 0.39 mg/Kg 06/06/19 12:30 06/17/19 18:59 2☼Vanadium 39

Lab Sample ID: 160-34268-3Client Sample ID: AB02-MB01-05 (8.5-10.0)
Matrix: SolidDate Collected: 05/16/19 15:45

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 14.7

(2σ+/-)

1.68

(2σ+/-)

106/20/19 07:0505/30/19 13:46pCi/g0.3710.500

RL MDC

0.745

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 07:05 12.752.671.9616.3Thorium-234

Ac-228 2.23 0.518 0.566 0.562 pCi/g 05/30/19 13:46 06/20/19 07:05 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 4.01 1.90 1.95 1.95 pCi/g 05/30/19 13:46 06/20/19 07:05 1

Bi-214 14.7 0.745 1.68 0.371 pCi/g 05/30/19 13:46 06/20/19 07:05 1

K-40 9.08 2.08 2.27 1.54 pCi/g 05/30/19 13:46 06/20/19 07:05 1

Pb-212 1.97 0.232 0.310 0.282 pCi/g 05/30/19 13:46 06/20/19 07:05 1

Pb-214 15.5 0.577 1.68 0.335 pCi/g 05/30/19 13:46 06/20/19 07:05 1

Tl-208 0.667 0.174 0.187 0.168 pCi/g 05/30/19 13:46 06/20/19 07:05 1

Lab Sample ID: 160-34268-3Client Sample ID: AB02-MB01-05 (8.5-10.0)
Matrix: SolidDate Collected: 05/16/19 15:45

Percent Solids: 96.1Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 12 1.0 0.40 mg/Kg ☼ 06/06/19 12:30 06/17/19 19:06 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 06/06/19 12:30 06/20/19 18:14 2☼Molybdenum 1.3

0.50 0.32 mg/Kg 06/06/19 12:30 06/17/19 19:06 2☼Selenium 2.7

0.10 0.040 mg/Kg 06/06/19 12:30 06/17/19 19:06 2☼Uranium 34

1.0 0.40 mg/Kg 06/06/19 12:30 06/17/19 19:06 2☼Vanadium 57

Lab Sample ID: 160-34268-4Client Sample ID: AB02-MB02-01
Matrix: SolidDate Collected: 05/16/19 10:04

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.63

(2σ+/-)

0.304

(2σ+/-)

106/20/19 08:5605/30/19 13:46pCi/g0.1830.500

RL MDC

0.255

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 08:56 11.440.8060.797U1.12Thorium-234
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Client Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34268-4Client Sample ID: AB02-MB02-01
Matrix: SolidDate Collected: 05/16/19 10:04

Date Received: 05/22/19 10:05

Ac-228 2.07 0.271 0.343 0.375 pCi/g 05/30/19 13:46 06/20/19 08:56 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.37 0.957 1.02 0.696 pCi/g 05/30/19 13:46 06/20/19 08:56 1

Bi-214 1.63 0.255 0.304 0.183 pCi/g 05/30/19 13:46 06/20/19 08:56 1

K-40 6.11 1.08 1.25 0.354 pCi/g 05/30/19 13:46 06/20/19 08:56 1

Pb-212 2.00 0.177 0.273 0.144 pCi/g 05/30/19 13:46 06/20/19 08:56 1

Pb-214 1.67 0.200 0.262 0.153 pCi/g 05/30/19 13:46 06/20/19 08:56 1

Tl-208 0.756 0.113 0.137 0.0731 pCi/g 05/30/19 13:46 06/20/19 08:56 1

Lab Sample ID: 160-34268-4Client Sample ID: AB02-MB02-01
Matrix: SolidDate Collected: 05/16/19 10:04

Percent Solids: 96.4Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.8 0.96 0.38 mg/Kg ☼ 06/06/19 12:30 06/17/19 19:12 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 06/06/19 12:30 06/20/19 18:21 2☼Molybdenum 0.26 J

0.48 0.31 mg/Kg 06/06/19 12:30 06/17/19 19:12 2☼Selenium 2.0

0.096 0.038 mg/Kg 06/06/19 12:30 06/17/19 19:12 2☼Uranium 2.0

0.96 0.38 mg/Kg 06/06/19 12:30 06/17/19 19:12 2☼Vanadium 34

Lab Sample ID: 160-34268-5Client Sample ID: AB02-MB02-02
Matrix: SolidDate Collected: 05/16/19 10:10

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.44

(2σ+/-)

0.277

(2σ+/-)

106/20/19 08:2205/30/19 13:46pCi/g0.1580.500

RL MDC

0.234

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 08:22 11.460.8690.857U1.30Thorium-234

Ac-228 2.15 0.300 0.372 0.250 pCi/g 05/30/19 13:46 06/20/19 08:22 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.20 0.962 1.02 0.732 pCi/g 05/30/19 13:46 06/20/19 08:22 1

Bi-214 1.44 0.234 0.277 0.158 pCi/g 05/30/19 13:46 06/20/19 08:22 1

Pb-212 2.20 0.186 0.340 0.130 pCi/g 05/30/19 13:46 06/20/19 08:22 1

Pb-214 1.37 0.206 0.251 0.156 pCi/g 05/30/19 13:46 06/20/19 08:22 1

Tl-208 0.776 0.135 0.158 0.0943 pCi/g 05/30/19 13:46 06/20/19 08:22 1

Lab Sample ID: 160-34268-5Client Sample ID: AB02-MB02-02
Matrix: SolidDate Collected: 05/16/19 10:10

Percent Solids: 95.3Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.5 0.93 0.37 mg/Kg ☼ 06/06/19 12:30 06/17/19 19:19 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.46 0.19 mg/Kg 06/06/19 12:30 06/20/19 18:47 2☼Molybdenum 0.27 J

0.46 0.30 mg/Kg 06/06/19 12:30 06/17/19 19:19 2☼Selenium 2.2

0.093 0.037 mg/Kg 06/06/19 12:30 06/17/19 19:19 2☼Uranium 2.0
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Client Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34268-5Client Sample ID: AB02-MB02-02
Matrix: SolidDate Collected: 05/16/19 10:10

Percent Solids: 95.3Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 38 0.93 0.37 mg/Kg ☼ 06/06/19 12:30 06/17/19 19:19 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-34268-6Client Sample ID: AB02-MB02-03 (5.5-7.0)
Matrix: SolidDate Collected: 05/16/19 12:30

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 18.0

(2σ+/-)

2.05

(2σ+/-)

106/20/19 08:2405/30/19 13:46pCi/g0.3450.500

RL MDC

0.841

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 08:24 12.552.551.8915.4Thorium-234

Ac-228 2.17 0.494 0.541 0.576 pCi/g 05/30/19 13:46 06/20/19 08:24 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 18.0 0.841 2.05 0.345 pCi/g 05/30/19 13:46 06/20/19 08:24 1

K-40 9.88 2.17 2.40 1.63 pCi/g 05/30/19 13:46 06/20/19 08:24 1

Pb-210 13.4 3.92 4.23 5.21 pCi/g 05/30/19 13:46 06/20/19 08:24 1

Pb-212 1.80 0.252 0.342 0.314 pCi/g 05/30/19 13:46 06/20/19 08:24 1

Pb-214 18.6 0.737 2.07 0.402 pCi/g 05/30/19 13:46 06/20/19 08:24 1

Tl-208 0.567 0.195 0.203 0.191 pCi/g 05/30/19 13:46 06/20/19 08:24 1

Lab Sample ID: 160-34268-6Client Sample ID: AB02-MB02-03 (5.5-7.0)
Matrix: SolidDate Collected: 05/16/19 12:30

Percent Solids: 96.0Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.6 0.92 0.37 mg/Kg ☼ 06/06/19 12:30 06/17/19 19:26 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.46 0.18 mg/Kg 06/06/19 12:30 06/20/19 18:54 2☼Molybdenum 0.69

0.46 0.29 mg/Kg 06/06/19 12:30 06/17/19 19:26 2☼Selenium 1.9

0.092 0.037 mg/Kg 06/06/19 12:30 06/17/19 19:26 2☼Uranium 10

0.92 0.37 mg/Kg 06/06/19 12:30 06/17/19 19:26 2☼Vanadium 42

Lab Sample ID: 160-34268-7Client Sample ID: AB02-MB02-04 (7.0-8.5)
Matrix: SolidDate Collected: 05/16/19 12:35

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 32.4 G

(2σ+/-)

3.53

(2σ+/-)

106/20/19 08:2705/30/19 13:46pCi/g1.070.500

RL MDC

1.24

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 08:27 13.844.332.7829.9Thorium-234

Ac-228 3.62 1.06 1.12 0.929 pCi/g 05/30/19 13:46 06/20/19 08:27 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 32.4 1.24 3.53 1.07 pCi/g 05/30/19 13:46 06/20/19 08:27 1
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Client Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34268-7Client Sample ID: AB02-MB02-04 (7.0-8.5)
Matrix: SolidDate Collected: 05/16/19 12:35

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

K-40 17.3 3.37 3.80 2.47 pCi/g 05/30/19 13:46 06/20/19 08:27 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Pb-210 29.8 7.20 8.11 8.75 pCi/g 05/30/19 13:46 06/20/19 08:27 1

Pb-212 1.96 0.309 0.370 0.430 pCi/g 05/30/19 13:46 06/20/19 08:27 1

Pb-214 37.7 1.14 3.99 0.635 pCi/g 05/30/19 13:46 06/20/19 08:27 1

Tl-208 0.610 0.198 0.207 0.233 pCi/g 05/30/19 13:46 06/20/19 08:27 1

Lab Sample ID: 160-34268-7Client Sample ID: AB02-MB02-04 (7.0-8.5)
Matrix: SolidDate Collected: 05/16/19 12:35

Percent Solids: 92.7Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 32 0.98 0.39 mg/Kg ☼ 06/06/19 12:30 06/17/19 19:52 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.49 0.20 mg/Kg 06/06/19 12:30 06/20/19 19:01 2☼Molybdenum 2.8

0.49 0.31 mg/Kg 06/06/19 12:30 06/17/19 19:52 2☼Selenium 6.2

0.098 0.039 mg/Kg 06/06/19 12:30 06/17/19 19:52 2☼Uranium 190

0.98 0.39 mg/Kg 06/06/19 12:30 06/17/19 19:52 2☼Vanadium 86

Lab Sample ID: 160-34268-8Client Sample ID: AB02-MB02-05 (8.5-10.0)
Matrix: SolidDate Collected: 05/16/19 12:40

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 9.03

(2σ+/-)

1.03

(2σ+/-)

106/20/19 08:5805/30/19 13:46pCi/g0.1890.500

RL MDC

0.426

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 08:58 11.711.361.176.08Thorium-234

Ac-228 2.15 0.311 0.381 0.309 pCi/g 05/30/19 13:46 06/20/19 08:58 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.40 1.45 1.49 1.25 pCi/g 05/30/19 13:46 06/20/19 08:58 1

Bi-214 9.03 0.426 1.03 0.189 pCi/g 05/30/19 13:46 06/20/19 08:58 1

K-40 9.22 1.44 1.72 1.01 pCi/g 05/30/19 13:46 06/20/19 08:58 1

Pb-210 8.31 2.96 3.12 3.51 pCi/g 05/30/19 13:46 06/20/19 08:58 1

Pb-212 1.85 0.182 0.301 0.202 pCi/g 05/30/19 13:46 06/20/19 08:58 1

Pb-214 9.13 0.354 1.01 0.238 pCi/g 05/30/19 13:46 06/20/19 08:58 1

Tl-208 0.700 0.141 0.158 0.119 pCi/g 05/30/19 13:46 06/20/19 08:58 1

Lab Sample ID: 160-34268-8Client Sample ID: AB02-MB02-05 (8.5-10.0)
Matrix: SolidDate Collected: 05/16/19 12:40

Percent Solids: 94.6Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 24 0.89 0.35 mg/Kg ☼ 06/06/19 12:30 06/17/19 19:59 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.44 0.18 mg/Kg 06/06/19 12:30 06/20/19 19:07 2☼Molybdenum 1.8

0.44 0.28 mg/Kg 06/06/19 12:30 06/17/19 19:59 2☼Selenium 4.8
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Client Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34268-8Client Sample ID: AB02-MB02-05 (8.5-10.0)
Matrix: SolidDate Collected: 05/16/19 12:40

Percent Solids: 94.6Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 82 0.089 0.035 mg/Kg ☼ 06/06/19 12:30 06/17/19 19:59 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.89 0.35 mg/Kg 06/06/19 12:30 06/17/19 19:59 2☼Vanadium 49

Lab Sample ID: 160-34268-9Client Sample ID: AB02-MB02-07 (11.5-13.0)
Matrix: SolidDate Collected: 05/16/19 13:00

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.68

(2σ+/-)

0.347

(2σ+/-)

106/20/19 09:0905/30/19 13:46pCi/g0.2120.500

RL MDC

0.300

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 09:09 11.911.211.191.92Thorium-234

Ac-228 1.99 0.306 0.367 0.146 pCi/g 05/30/19 13:46 06/20/19 09:09 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.68 0.300 0.347 0.212 pCi/g 05/30/19 13:46 06/20/19 09:09 1

K-40 9.82 1.83 2.09 0.905 pCi/g 05/30/19 13:46 06/20/19 09:09 1

Pb-212 2.50 0.239 0.402 0.194 pCi/g 05/30/19 13:46 06/20/19 09:09 1

Pb-214 1.71 0.219 0.281 0.180 pCi/g 05/30/19 13:46 06/20/19 09:09 1

Tl-208 0.774 0.139 0.160 0.0900 pCi/g 05/30/19 13:46 06/20/19 09:09 1

Lab Sample ID: 160-34268-9Client Sample ID: AB02-MB02-07 (11.5-13.0)
Matrix: SolidDate Collected: 05/16/19 13:00

Percent Solids: 95.6Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 7.9 1.0 0.40 mg/Kg ☼ 06/06/19 12:30 06/17/19 20:05 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 06/06/19 12:30 06/20/19 19:14 2☼Molybdenum 0.36 J

0.50 0.32 mg/Kg 06/06/19 12:30 06/17/19 20:05 2☼Selenium 2.2

0.10 0.040 mg/Kg 06/06/19 12:30 06/17/19 20:05 2☼Uranium 3.5

1.0 0.40 mg/Kg 06/06/19 12:30 06/17/19 20:05 2☼Vanadium 40

Lab Sample ID: 160-34268-10Client Sample ID: AB02-MB03-01
Matrix: SolidDate Collected: 05/16/19 09:40

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.39

(2σ+/-)

0.266

(2σ+/-)

106/20/19 09:1205/30/19 13:46pCi/g0.1280.500

RL MDC

0.224

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 09:12 11.380.7900.7741.43Thorium-234

Ac-228 1.75 0.322 0.368 0.215 pCi/g 05/30/19 13:46 06/20/19 09:12 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.65 0.781 0.828 0.424 pCi/g 05/30/19 13:46 06/20/19 09:12 1
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Client Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34268-10Client Sample ID: AB02-MB03-01
Matrix: SolidDate Collected: 05/16/19 09:40

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Bi-214 1.39 0.224 0.266 0.128 pCi/g 05/30/19 13:46 06/20/19 09:12 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 6.13 1.39 1.53 0.818 pCi/g 05/30/19 13:46 06/20/19 09:12 1

Pb-212 2.13 0.204 0.343 0.155 pCi/g 05/30/19 13:46 06/20/19 09:12 1

Pb-214 1.68 0.199 0.265 0.175 pCi/g 05/30/19 13:46 06/20/19 09:12 1

Tl-208 0.780 0.132 0.155 0.0853 pCi/g 05/30/19 13:46 06/20/19 09:12 1

Lab Sample ID: 160-34268-10Client Sample ID: AB02-MB03-01
Matrix: SolidDate Collected: 05/16/19 09:40

Percent Solids: 96.5Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.5 0.95 0.38 mg/Kg ☼ 06/06/19 12:30 06/17/19 20:12 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 06/06/19 12:30 06/20/19 19:21 2☼Molybdenum 0.29 J

0.48 0.30 mg/Kg 06/06/19 12:30 06/17/19 20:12 2☼Selenium 1.8

0.095 0.038 mg/Kg 06/06/19 12:30 06/17/19 20:12 2☼Uranium 2.1

0.95 0.38 mg/Kg 06/06/19 12:30 06/17/19 20:12 2☼Vanadium 36

Lab Sample ID: 160-34268-11Client Sample ID: AB02-MB03-02
Matrix: SolidDate Collected: 05/16/19 09:46

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.76

(2σ+/-)

0.348

(2σ+/-)

106/20/19 09:1205/30/19 13:46pCi/g0.2020.500

RL MDC

0.298

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 09:12 11.400.8210.812U1.09Thorium-234

Ac-228 2.33 0.308 0.388 0.186 pCi/g 05/30/19 13:46 06/20/19 09:12 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.76 0.298 0.348 0.202 pCi/g 05/30/19 13:46 06/20/19 09:12 1

K-40 7.10 1.37 1.55 0.677 pCi/g 05/30/19 13:46 06/20/19 09:12 1

Pb-212 2.02 0.180 0.277 0.152 pCi/g 05/30/19 13:46 06/20/19 09:12 1

Pb-214 1.63 0.200 0.260 0.192 pCi/g 05/30/19 13:46 06/20/19 09:12 1

Tl-208 0.736 0.119 0.141 0.0808 pCi/g 05/30/19 13:46 06/20/19 09:12 1

Lab Sample ID: 160-34268-11Client Sample ID: AB02-MB03-02
Matrix: SolidDate Collected: 05/16/19 09:46

Percent Solids: 95.3Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.1 0.98 0.39 mg/Kg ☼ 06/06/19 12:30 06/17/19 20:19 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.49 0.20 mg/Kg 06/06/19 12:30 06/20/19 19:27 2☼Molybdenum 0.22 J

0.49 0.31 mg/Kg 06/06/19 12:30 06/17/19 20:19 2☼Selenium 1.6

0.098 0.039 mg/Kg 06/06/19 12:30 06/17/19 20:19 2☼Uranium 1.8

0.98 0.39 mg/Kg 06/06/19 12:30 06/17/19 20:19 2☼Vanadium 33
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Client Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34268-12Client Sample ID: AB02-MB03-03 (7.0-8.5)
Matrix: SolidDate Collected: 05/16/19 16:05

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.48

(2σ+/-)

0.246

(2σ+/-)

106/20/19 10:1005/30/19 13:46pCi/g0.1220.500

RL MDC

0.192

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 10:10 11.300.9300.926U0.776Thorium-234

Ac-228 1.97 0.235 0.309 0.130 pCi/g 05/30/19 13:46 06/20/19 10:10 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.33 0.942 0.972 0.843 pCi/g 05/30/19 13:46 06/20/19 10:10 1

Bi-214 1.48 0.192 0.246 0.122 pCi/g 05/30/19 13:46 06/20/19 10:10 1

K-40 8.90 1.26 1.56 0.655 pCi/g 05/30/19 13:46 06/20/19 10:10 1

Pb-212 2.28 0.174 0.342 0.132 pCi/g 05/30/19 13:46 06/20/19 10:10 1

Pb-214 1.61 0.163 0.234 0.148 pCi/g 05/30/19 13:46 06/20/19 10:10 1

Tl-208 0.683 0.109 0.130 0.0793 pCi/g 05/30/19 13:46 06/20/19 10:10 1

Lab Sample ID: 160-34268-12Client Sample ID: AB02-MB03-03 (7.0-8.5)
Matrix: SolidDate Collected: 05/16/19 16:05

Percent Solids: 96.7Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 6.8 0.95 0.38 mg/Kg ☼ 06/06/19 12:30 06/17/19 20:25 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.47 0.19 mg/Kg 06/06/19 12:30 06/20/19 19:34 2☼Molybdenum 0.26 J

0.47 0.30 mg/Kg 06/06/19 12:30 06/17/19 20:25 2☼Selenium 2.2

0.095 0.038 mg/Kg 06/06/19 12:30 06/17/19 20:25 2☼Uranium 2.1

0.95 0.38 mg/Kg 06/06/19 12:30 06/17/19 20:25 2☼Vanadium 44

Lab Sample ID: 160-34268-13Client Sample ID: AB02-MB03-04 (2.5-4.0)
Matrix: SolidDate Collected: 05/16/19 16:10

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.61

(2σ+/-)

0.284

(2σ+/-)

106/20/19 10:4405/30/19 13:46pCi/g0.1710.500

RL MDC

0.232

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 10:44 10.8950.5830.5701.12Thorium-234

Ac-228 1.75 0.244 0.302 0.202 pCi/g 05/30/19 13:46 06/20/19 10:44 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.56 0.743 0.787 0.636 pCi/g 05/30/19 13:46 06/20/19 10:44 1

Bi-214 1.61 0.232 0.284 0.171 pCi/g 05/30/19 13:46 06/20/19 10:44 1

K-40 4.72 0.907 1.02 0.739 pCi/g 05/30/19 13:46 06/20/19 10:44 1

Pb-212 1.95 0.141 0.247 0.101 pCi/g 05/30/19 13:46 06/20/19 10:44 1

Pb-214 1.53 0.149 0.215 0.153 pCi/g 05/30/19 13:46 06/20/19 10:44 1

Tl-208 0.599 0.116 0.131 0.0905 pCi/g 05/30/19 13:46 06/20/19 10:44 1
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Client Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34268-13Client Sample ID: AB02-MB03-04 (2.5-4.0)
Matrix: SolidDate Collected: 05/16/19 16:10

Percent Solids: 97.1Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.5 0.91 0.36 mg/Kg ☼ 06/06/19 12:30 06/17/19 20:32 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.45 0.18 mg/Kg 06/06/19 12:30 06/20/19 19:41 2☼Molybdenum ND

0.45 0.29 mg/Kg 06/06/19 12:30 06/17/19 20:32 2☼Selenium 1.2

0.091 0.036 mg/Kg 06/06/19 12:30 06/17/19 20:32 2☼Uranium 1.6

0.91 0.36 mg/Kg 06/06/19 12:30 06/17/19 20:32 2☼Vanadium 23

Lab Sample ID: 160-34268-14Client Sample ID: AB02-MB04-03 (5.5-7.0)
Matrix: SolidDate Collected: 05/16/19 13:45

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 23.9

(2σ+/-)

2.57

(2σ+/-)

106/20/19 10:1205/30/19 13:46pCi/g0.4030.500

RL MDC

0.814

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 10:12 13.363.262.3720.2Thorium-234

Ac-228 2.45 0.508 0.566 0.500 pCi/g 05/30/19 13:46 06/20/19 10:12 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 23.9 0.814 2.57 0.403 pCi/g 05/30/19 13:46 06/20/19 10:12 1

K-40 14.6 2.37 2.80 1.52 pCi/g 05/30/19 13:46 06/20/19 10:12 1

Pb-210 19.5 4.25 4.89 6.29 pCi/g 05/30/19 13:46 06/20/19 10:12 1

Pb-212 1.53 0.252 0.298 0.350 pCi/g 05/30/19 13:46 06/20/19 10:12 1

Pb-214 25.0 0.751 2.64 0.453 pCi/g 05/30/19 13:46 06/20/19 10:12 1

Tl-208 0.605 0.204 0.214 0.202 pCi/g 05/30/19 13:46 06/20/19 10:12 1

U-238 20.2 2.37 3.26 3.36 pCi/g 05/30/19 13:46 06/20/19 10:12 1

Lab Sample ID: 160-34268-14Client Sample ID: AB02-MB04-03 (5.5-7.0)
Matrix: SolidDate Collected: 05/16/19 13:45

Percent Solids: 94.8Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 11 0.97 0.39 mg/Kg ☼ 06/06/19 12:30 06/17/19 20:39 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 06/06/19 12:30 06/20/19 19:47 2☼Molybdenum 3.2

0.48 0.31 mg/Kg 06/06/19 12:30 06/17/19 20:39 2☼Selenium 3.0

0.097 0.039 mg/Kg 06/06/19 12:30 06/17/19 20:39 2☼Uranium 52

0.97 0.39 mg/Kg 06/06/19 12:30 06/17/19 20:39 2☼Vanadium 64

Lab Sample ID: 160-34268-15Client Sample ID: AB02-MB04-04 (7.0-8.5)
Matrix: SolidDate Collected: 05/16/19 13:50

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 32.2

(2σ+/-)

3.50

(2σ+/-)

106/20/19 10:1405/30/19 13:46pCi/g0.4010.500

RL MDC

1.01

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 10:14 13.674.092.6228.2Thorium-234
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Client Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34268-15Client Sample ID: AB02-MB04-04 (7.0-8.5)
Matrix: SolidDate Collected: 05/16/19 13:50

Date Received: 05/22/19 10:05

Ac-228 2.58 0.841 0.882 0.710 pCi/g 05/30/19 13:46 06/20/19 10:14 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 32.2 1.01 3.50 0.401 pCi/g 05/30/19 13:46 06/20/19 10:14 1

K-40 15.9 2.65 3.11 1.81 pCi/g 05/30/19 13:46 06/20/19 10:14 1

Pb-210 27.3 6.80 7.52 7.91 pCi/g 05/30/19 13:46 06/20/19 10:14 1

Pb-212 1.62 0.298 0.364 0.433 pCi/g 05/30/19 13:46 06/20/19 10:14 1

Pb-214 34.3 0.912 3.68 0.565 pCi/g 05/30/19 13:46 06/20/19 10:14 1

Tl-208 0.555 0.186 0.195 0.206 pCi/g 05/30/19 13:46 06/20/19 10:14 1

Lab Sample ID: 160-34268-15Client Sample ID: AB02-MB04-04 (7.0-8.5)
Matrix: SolidDate Collected: 05/16/19 13:50

Percent Solids: 95.1Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 21 0.97 0.39 mg/Kg ☼ 06/06/19 12:30 06/17/19 20:45 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 06/06/19 12:30 06/20/19 20:14 2☼Molybdenum 2.7

0.48 0.31 mg/Kg 06/06/19 12:30 06/17/19 20:45 2☼Selenium 3.6

0.097 0.039 mg/Kg 06/06/19 12:30 06/17/19 20:45 2☼Uranium 83

0.97 0.39 mg/Kg 06/06/19 12:30 06/17/19 20:45 2☼Vanadium 65

Lab Sample ID: 160-34268-16Client Sample ID: AB02-MB04-05 (8.5-10.0)
Matrix: SolidDate Collected: 05/16/19 13:55

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 38.9

(2σ+/-)

4.10

(2σ+/-)

106/21/19 08:4705/30/19 13:46pCi/g0.4400.500

RL MDC

1.02

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/21/19 08:47 13.903.832.7124.4Thorium-234

Ac-228 2.50 0.827 0.865 0.790 pCi/g 05/30/19 13:46 06/21/19 08:47 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 38.9 1.02 4.10 0.440 pCi/g 05/30/19 13:46 06/21/19 08:47 1

K-40 13.8 2.44 2.81 1.83 pCi/g 05/30/19 13:46 06/21/19 08:47 1

Pb-210 27.2 5.00 6.04 7.39 pCi/g 05/30/19 13:46 06/21/19 08:47 1

Pb-212 1.83 0.303 0.358 0.437 pCi/g 05/30/19 13:46 06/21/19 08:47 1

Pb-214 39.5 0.871 4.10 0.566 pCi/g 05/30/19 13:46 06/21/19 08:47 1

Tl-208 0.823 0.272 0.285 0.263 pCi/g 05/30/19 13:46 06/21/19 08:47 1

Lab Sample ID: 160-34268-16Client Sample ID: AB02-MB04-05 (8.5-10.0)
Matrix: SolidDate Collected: 05/16/19 13:55

Percent Solids: 94.0Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 24 0.99 0.40 mg/Kg ☼ 06/06/19 12:30 06/17/19 20:52 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 06/06/19 12:30 06/20/19 20:21 2☼Molybdenum 3.7

0.50 0.32 mg/Kg 06/06/19 12:30 06/17/19 20:52 2☼Selenium 4.3
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Client Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34268-16Client Sample ID: AB02-MB04-05 (8.5-10.0)
Matrix: SolidDate Collected: 05/16/19 13:55

Percent Solids: 94.0Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 110 0.099 0.040 mg/Kg ☼ 06/06/19 12:30 06/17/19 20:52 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.99 0.40 mg/Kg 06/06/19 12:30 06/17/19 20:52 2☼Vanadium 79

Lab Sample ID: 160-34268-17Client Sample ID: AB02-MB04-06 (10-11.5)
Matrix: SolidDate Collected: 05/16/19 14:00

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 13.9

(2σ+/-)

1.58

(2σ+/-)

106/20/19 10:1705/30/19 13:46pCi/g0.3320.500

RL MDC

0.701

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 10:17 12.221.751.488.45Thorium-234

Ac-228 2.06 0.396 0.447 0.530 pCi/g 05/30/19 13:46 06/20/19 10:17 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 13.9 0.701 1.58 0.332 pCi/g 05/30/19 13:46 06/20/19 10:17 1

K-40 8.21 1.92 2.09 1.44 pCi/g 05/30/19 13:46 06/20/19 10:17 1

Pb-210 12.2 3.29 3.62 4.91 pCi/g 05/30/19 13:46 06/20/19 10:17 1

Pb-212 2.13 0.223 0.314 0.258 pCi/g 05/30/19 13:46 06/20/19 10:17 1

Pb-214 14.7 0.540 1.58 0.383 pCi/g 05/30/19 13:46 06/20/19 10:17 1

Tl-208 0.620 0.155 0.167 0.160 pCi/g 05/30/19 13:46 06/20/19 10:17 1

Lab Sample ID: 160-34268-17Client Sample ID: AB02-MB04-06 (10-11.5)
Matrix: SolidDate Collected: 05/16/19 14:00

Percent Solids: 95.8Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 12 0.96 0.38 mg/Kg ☼ 06/06/19 12:30 06/17/19 21:19 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 06/06/19 12:30 06/20/19 20:27 2☼Molybdenum 1.8

0.48 0.31 mg/Kg 06/06/19 12:30 06/17/19 21:19 2☼Selenium 2.6

0.096 0.038 mg/Kg 06/06/19 12:30 06/17/19 21:19 2☼Uranium 36

0.96 0.38 mg/Kg 06/06/19 12:30 06/17/19 21:19 2☼Vanadium 50

Lab Sample ID: 160-34268-18Client Sample ID: AB02-MB05-03 (2.5-5.5)
Matrix: SolidDate Collected: 05/16/19 16:55

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.60

(2σ+/-)

0.331

(2σ+/-)

106/20/19 10:4805/30/19 13:46pCi/g0.2160.500

RL MDC

0.289

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 10:48 11.740.9540.950U0.816Thorium-234

Ac-228 2.33 0.302 0.383 0.116 pCi/g 05/30/19 13:46 06/20/19 10:48 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.
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Client Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34268-18Client Sample ID: AB02-MB05-03 (2.5-5.5)
Matrix: SolidDate Collected: 05/16/19 16:55

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Bi-214 1.60 0.289 0.331 0.216 pCi/g 05/30/19 13:46 06/20/19 10:48 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 9.56 1.53 1.81 0.449 pCi/g 05/30/19 13:46 06/20/19 10:48 1

Pb-212 2.41 0.218 0.333 0.176 pCi/g 05/30/19 13:46 06/20/19 10:48 1

Pb-214 1.81 0.231 0.295 0.221 pCi/g 05/30/19 13:46 06/20/19 10:48 1

Tl-208 0.832 0.141 0.164 0.0965 pCi/g 05/30/19 13:46 06/20/19 10:48 1

Lab Sample ID: 160-34268-18Client Sample ID: AB02-MB05-03 (2.5-5.5)
Matrix: SolidDate Collected: 05/16/19 16:55

Percent Solids: 97.1Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.3 0.96 0.38 mg/Kg ☼ 06/06/19 12:30 06/17/19 21:25 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 06/06/19 12:30 06/20/19 20:34 2☼Molybdenum 0.31 J

0.48 0.31 mg/Kg 06/06/19 12:30 06/17/19 21:25 2☼Selenium 2.1

0.096 0.038 mg/Kg 06/06/19 12:30 06/17/19 21:25 2☼Uranium 1.9

0.96 0.38 mg/Kg 06/06/19 12:30 06/17/19 21:25 2☼Vanadium 41

Lab Sample ID: 160-34268-19Client Sample ID: DUP-1
Matrix: SolidDate Collected: 05/16/19 00:00

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.34

(2σ+/-)

0.245

(2σ+/-)

106/20/19 11:0005/30/19 13:46pCi/g0.1360.500

RL MDC

0.202

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 11:00 11.440.8920.886U0.915Thorium-234

Ac-228 2.00 0.359 0.413 0.176 pCi/g 05/30/19 13:46 06/20/19 11:00 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.22 0.957 0.985 0.920 pCi/g 05/30/19 13:46 06/20/19 11:00 1

Bi-214 1.34 0.202 0.245 0.136 pCi/g 05/30/19 13:46 06/20/19 11:00 1

K-40 5.60 1.20 1.33 0.671 pCi/g 05/30/19 13:46 06/20/19 11:00 1

Pb-212 1.95 0.181 0.310 0.144 pCi/g 05/30/19 13:46 06/20/19 11:00 1

Pb-214 1.59 0.180 0.245 0.171 pCi/g 05/30/19 13:46 06/20/19 11:00 1

Tl-208 0.581 0.120 0.134 0.104 pCi/g 05/30/19 13:46 06/20/19 11:00 1

Lab Sample ID: 160-34268-19Client Sample ID: DUP-1
Matrix: SolidDate Collected: 05/16/19 00:00

Percent Solids: 95.6Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.5 0.91 0.36 mg/Kg ☼ 06/06/19 12:30 06/17/19 21:32 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.46 0.18 mg/Kg 06/06/19 12:30 06/20/19 20:41 2☼Molybdenum 0.25 J

0.46 0.29 mg/Kg 06/06/19 12:30 06/17/19 21:32 2☼Selenium 2.1 F1

0.091 0.036 mg/Kg 06/06/19 12:30 06/17/19 21:32 2☼Uranium 2.0
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Client Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34268-19Client Sample ID: DUP-1
Matrix: SolidDate Collected: 05/16/19 00:00

Percent Solids: 95.6Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 34 F1 0.91 0.36 mg/Kg ☼ 06/06/19 12:30 06/17/19 21:32 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-34268-20Client Sample ID: DUP-7
Matrix: SolidDate Collected: 05/16/19 00:00

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.48

(2σ+/-)

0.297

(2σ+/-)

106/20/19 10:5905/30/19 13:46pCi/g0.1720.500

RL MDC

0.253

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 10:59 11.410.8060.796U1.08Thorium-234

Ac-228 2.33 0.315 0.395 0.136 pCi/g 05/30/19 13:46 06/20/19 10:59 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.48 0.253 0.297 0.172 pCi/g 05/30/19 13:46 06/20/19 10:59 1

K-40 5.43 1.33 1.44 0.834 pCi/g 05/30/19 13:46 06/20/19 10:59 1

Pb-212 2.25 0.208 0.357 0.148 pCi/g 05/30/19 13:46 06/20/19 10:59 1

Pb-214 1.72 0.212 0.277 0.193 pCi/g 05/30/19 13:46 06/20/19 10:59 1

Tl-208 0.797 0.143 0.165 0.103 pCi/g 05/30/19 13:46 06/20/19 10:59 1

Lab Sample ID: 160-34268-20Client Sample ID: DUP-7
Matrix: SolidDate Collected: 05/16/19 00:00

Percent Solids: 96.4Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.5 0.92 0.37 mg/Kg ☼ 06/06/19 12:34 06/18/19 01:18 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.46 0.18 mg/Kg 06/06/19 12:34 06/15/19 06:12 2☼Molybdenum 0.53

0.46 0.29 mg/Kg 06/06/19 12:34 06/15/19 06:12 2☼Selenium 1.9 F1

0.092 0.037 mg/Kg 06/06/19 12:34 06/18/19 01:18 2☼Uranium 2.0

0.92 0.37 mg/Kg 06/06/19 12:34 06/18/19 01:18 2☼Vanadium 45 F1
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QC Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method: 6020B - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 160-431087/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431934 Prep Batch: 431087

RL MDL

Arsenic ND 0.93 0.37 mg/Kg 06/06/19 12:30 06/17/19 18:33 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.300.46 mg/Kg 06/06/19 12:30 06/17/19 18:33 2Selenium

ND 0.0370.093 mg/Kg 06/06/19 12:30 06/17/19 18:33 2Uranium

ND 0.370.93 mg/Kg 06/06/19 12:30 06/17/19 18:33 2Vanadium

Client Sample ID: Method BlankLab Sample ID: MB 160-431087/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432357 Prep Batch: 431087

RL MDL

Molybdenum ND 0.46 0.19 mg/Kg 06/06/19 12:30 06/20/19 17:41 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-431087/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431934 Prep Batch: 431087

Uranium 96.9 99.3 mg/Kg 102 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-431087/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431934 Prep Batch: 431087

Arsenic 161 159 mg/Kg 98.8 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Selenium 191 201 mg/Kg 105.2 68.6 - 131.

9
Vanadium 56.7 51.2 mg/Kg 90.2 56.8 - 143.

4

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-431087/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432357 Prep Batch: 431087

Molybdenum 110 110 mg/Kg 100.1 70.5 - 129.

1

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: DUP-1Lab Sample ID: 160-34268-19 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431934 Prep Batch: 431087

Arsenic 3.5 95.5 91.3 mg/Kg 92 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Selenium 2.1 F1 47.8 38.1 mg/Kg 75 75 - 125☼

Uranium 2.0 95.6 106 mg/Kg 109 75 - 125☼

Vanadium 34 F1 95.9 103 F1 mg/Kg 72 75 - 125☼
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QC Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: DUP-1Lab Sample ID: 160-34268-19 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432357 Prep Batch: 431087

Molybdenum 0.25 J 47.7 42.5 mg/Kg 89 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: DUP-1Lab Sample ID: 160-34268-19 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431934 Prep Batch: 431087

Arsenic 3.5 101 96.5 mg/Kg 92 75 - 125 6 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Selenium 2.1 F1 50.7 36.3 F1 mg/Kg 67 75 - 125 5 35☼

Uranium 2.0 102 103 mg/Kg 99 75 - 125 3 35☼

Vanadium 34 F1 102 118 mg/Kg 82 75 - 125 14 35☼

Client Sample ID: DUP-1Lab Sample ID: 160-34268-19 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432357 Prep Batch: 431087

Molybdenum 0.25 J 50.7 47.5 mg/Kg 93 75 - 125 11 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 160-431088/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431834 Prep Batch: 431088

RL MDL

Molybdenum ND 0.44 0.18 mg/Kg 06/06/19 12:34 06/15/19 05:52 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.280.44 mg/Kg 06/06/19 12:34 06/15/19 05:52 2Selenium

Client Sample ID: Method BlankLab Sample ID: MB 160-431088/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431088

RL MDL

Arsenic ND 0.89 0.36 mg/Kg 06/06/19 12:34 06/18/19 00:58 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.0360.089 mg/Kg 06/06/19 12:34 06/18/19 00:58 2Uranium

ND 0.360.89 mg/Kg 06/06/19 12:34 06/18/19 00:58 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-431088/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431088

Uranium 98.4 97.3 mg/Kg 99 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-431088/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431834 Prep Batch: 431088

Molybdenum 110 114 mg/Kg 103.9 70.5 - 129.

1

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits
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QC Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-431088/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431834 Prep Batch: 431088

Selenium 191 191 mg/Kg 99.9 68.6 - 131.

9

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-431088/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431088

Arsenic 161 161 mg/Kg 99.9 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Vanadium 56.7 53.6 mg/Kg 94.4 56.8 - 143.

4

Client Sample ID: DUP-7Lab Sample ID: 160-34268-20 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431834 Prep Batch: 431088

Molybdenum 0.53 49.8 44.6 mg/Kg 88 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Selenium 1.9 F1 49.8 39.9 mg/Kg 76 75 - 125☼

Client Sample ID: DUP-7Lab Sample ID: 160-34268-20 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431088

Arsenic 4.5 99.6 98.9 mg/Kg 95 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Uranium 2.0 99.7 110 mg/Kg 108 75 - 125☼

Vanadium 45 F1 100 119 F1 mg/Kg 74 75 - 125☼

Client Sample ID: DUP-7Lab Sample ID: 160-34268-20 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431834 Prep Batch: 431088

Molybdenum 0.53 50.8 45.8 mg/Kg 89 75 - 125 3 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Selenium 1.9 F1 50.9 39.7 F1 mg/Kg 74 75 - 125 1 35☼

Client Sample ID: DUP-7Lab Sample ID: 160-34268-20 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431088

Arsenic 4.5 102 103 mg/Kg 97 75 - 125 4 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Uranium 2.0 102 103 mg/Kg 99 75 - 125 7 35☼

Vanadium 45 F1 102 111 F1 mg/Kg 64 75 - 125 7 35☼
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QC Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-430266/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432232 Prep Batch: 430266

Radium-226

Analyte

U 106/20/19 07:0405/30/19 13:46pCi/g0.192

MDC

0.500

RL

0.1060.106

(2σ+/-) (2σ+/-)

MB

-0.01363

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

106/20/19 07:0405/30/19 13:46pCi/g0.9510.3460.346U0.1395Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 05/30/19 13:46 06/20/19 07:04 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-430266/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432231 Prep Batch: 430266

Americium-241

Analyte

130-7010399.2996.7 11.7 1.23

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 27.7 29.77 3.13 0.298 pCi/g 108 70 - 130

Cobalt-60 11.5 12.33 1.29 0.126 pCi/g 107 70 - 130

Client Sample ID: AB02-MB01-03 (7.0-8.5)Lab Sample ID: 160-34268-1 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432232 Prep Batch: 430266

Radium-226

Analyte

20.265.2455.12 0.640 0.500 0.147

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 3.69 4.458 1.06 1.62 pCi/g 0.94 2

Ac-228 20.472.0101.89 0.329 0.260

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-214 5.12 5.245 0.640 0.147 pCi/g 0.26 2

K-40 8.20 6.985 1.39 0.775 pCi/g 1.06 2

Pb-212 1.74 1.891 0.297 0.162 pCi/g 0.69 2

Pb-214 5.63 5.185 0.601 0.200 pCi/g 0.95 2

Tl-208 0.657 0.6518 0.126 0.0847 pCi/g 0.05 2
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QC Association Summary
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Metals

Prep Batch: 431087

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-34268-1 AB02-MB01-03 (7.0-8.5) Total/NA

Solid 3050B160-34268-2 AB02-MB01-04 (2.0-4.0) Total/NA

Solid 3050B160-34268-3 AB02-MB01-05 (8.5-10.0) Total/NA

Solid 3050B160-34268-4 AB02-MB02-01 Total/NA

Solid 3050B160-34268-5 AB02-MB02-02 Total/NA

Solid 3050B160-34268-6 AB02-MB02-03 (5.5-7.0) Total/NA

Solid 3050B160-34268-7 AB02-MB02-04 (7.0-8.5) Total/NA

Solid 3050B160-34268-8 AB02-MB02-05 (8.5-10.0) Total/NA

Solid 3050B160-34268-9 AB02-MB02-07 (11.5-13.0) Total/NA

Solid 3050B160-34268-10 AB02-MB03-01 Total/NA

Solid 3050B160-34268-11 AB02-MB03-02 Total/NA

Solid 3050B160-34268-12 AB02-MB03-03 (7.0-8.5) Total/NA

Solid 3050B160-34268-13 AB02-MB03-04 (2.5-4.0) Total/NA

Solid 3050B160-34268-14 AB02-MB04-03 (5.5-7.0) Total/NA

Solid 3050B160-34268-15 AB02-MB04-04 (7.0-8.5) Total/NA

Solid 3050B160-34268-16 AB02-MB04-05 (8.5-10.0) Total/NA

Solid 3050B160-34268-17 AB02-MB04-06 (10-11.5) Total/NA

Solid 3050B160-34268-18 AB02-MB05-03 (2.5-5.5) Total/NA

Solid 3050B160-34268-19 DUP-1 Total/NA

Solid 3050BMB 160-431087/1-A Method Blank Total/NA

Solid 3050BLCS 160-431087/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-431087/3-A Lab Control Sample Total/NA

Solid 3050B160-34268-19 MS DUP-1 Total/NA

Solid 3050B160-34268-19 MSD DUP-1 Total/NA

Prep Batch: 431088

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-34268-20 DUP-7 Total/NA

Solid 3050BMB 160-431088/1-A Method Blank Total/NA

Solid 3050BLCS 160-431088/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-431088/3-A Lab Control Sample Total/NA

Solid 3050B160-34268-20 MS DUP-7 Total/NA

Solid 3050B160-34268-20 MSD DUP-7 Total/NA

Analysis Batch: 431834

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 431088160-34268-20 DUP-7 Total/NA

Solid 6020B 431088MB 160-431088/1-A Method Blank Total/NA

Solid 6020B 431088LCSSRM 160-431088/3-A Lab Control Sample Total/NA

Solid 6020B 431088160-34268-20 MS DUP-7 Total/NA

Solid 6020B 431088160-34268-20 MSD DUP-7 Total/NA

Analysis Batch: 431934

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 431087160-34268-1 AB02-MB01-03 (7.0-8.5) Total/NA

Solid 6020B 431087160-34268-2 AB02-MB01-04 (2.0-4.0) Total/NA

Solid 6020B 431087160-34268-3 AB02-MB01-05 (8.5-10.0) Total/NA

Solid 6020B 431087160-34268-4 AB02-MB02-01 Total/NA

Solid 6020B 431087160-34268-5 AB02-MB02-02 Total/NA

Solid 6020B 431087160-34268-6 AB02-MB02-03 (5.5-7.0) Total/NA

Solid 6020B 431087160-34268-7 AB02-MB02-04 (7.0-8.5) Total/NA
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QC Association Summary
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Metals (Continued)

Analysis Batch: 431934 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 431087160-34268-8 AB02-MB02-05 (8.5-10.0) Total/NA

Solid 6020B 431087160-34268-9 AB02-MB02-07 (11.5-13.0) Total/NA

Solid 6020B 431087160-34268-10 AB02-MB03-01 Total/NA

Solid 6020B 431087160-34268-11 AB02-MB03-02 Total/NA

Solid 6020B 431087160-34268-12 AB02-MB03-03 (7.0-8.5) Total/NA

Solid 6020B 431087160-34268-13 AB02-MB03-04 (2.5-4.0) Total/NA

Solid 6020B 431087160-34268-14 AB02-MB04-03 (5.5-7.0) Total/NA

Solid 6020B 431087160-34268-15 AB02-MB04-04 (7.0-8.5) Total/NA

Solid 6020B 431087160-34268-16 AB02-MB04-05 (8.5-10.0) Total/NA

Solid 6020B 431087160-34268-17 AB02-MB04-06 (10-11.5) Total/NA

Solid 6020B 431087160-34268-18 AB02-MB05-03 (2.5-5.5) Total/NA

Solid 6020B 431087160-34268-19 DUP-1 Total/NA

Solid 6020B 431087MB 160-431087/1-A Method Blank Total/NA

Solid 6020B 431087LCS 160-431087/2-A Lab Control Sample Total/NA

Solid 6020B 431087LCSSRM 160-431087/3-A Lab Control Sample Total/NA

Solid 6020B 431087160-34268-19 MS DUP-1 Total/NA

Solid 6020B 431087160-34268-19 MSD DUP-1 Total/NA

Analysis Batch: 431935

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 431088160-34268-20 DUP-7 Total/NA

Solid 6020B 431088MB 160-431088/1-A Method Blank Total/NA

Solid 6020B 431088LCS 160-431088/2-A Lab Control Sample Total/NA

Solid 6020B 431088LCSSRM 160-431088/3-A Lab Control Sample Total/NA

Solid 6020B 431088160-34268-20 MS DUP-7 Total/NA

Solid 6020B 431088160-34268-20 MSD DUP-7 Total/NA

Analysis Batch: 432357

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 431087160-34268-1 AB02-MB01-03 (7.0-8.5) Total/NA

Solid 6020B 431087160-34268-2 AB02-MB01-04 (2.0-4.0) Total/NA

Solid 6020B 431087160-34268-3 AB02-MB01-05 (8.5-10.0) Total/NA

Solid 6020B 431087160-34268-4 AB02-MB02-01 Total/NA

Solid 6020B 431087160-34268-5 AB02-MB02-02 Total/NA

Solid 6020B 431087160-34268-6 AB02-MB02-03 (5.5-7.0) Total/NA

Solid 6020B 431087160-34268-7 AB02-MB02-04 (7.0-8.5) Total/NA

Solid 6020B 431087160-34268-8 AB02-MB02-05 (8.5-10.0) Total/NA

Solid 6020B 431087160-34268-9 AB02-MB02-07 (11.5-13.0) Total/NA

Solid 6020B 431087160-34268-10 AB02-MB03-01 Total/NA

Solid 6020B 431087160-34268-11 AB02-MB03-02 Total/NA

Solid 6020B 431087160-34268-12 AB02-MB03-03 (7.0-8.5) Total/NA

Solid 6020B 431087160-34268-13 AB02-MB03-04 (2.5-4.0) Total/NA

Solid 6020B 431087160-34268-14 AB02-MB04-03 (5.5-7.0) Total/NA

Solid 6020B 431087160-34268-15 AB02-MB04-04 (7.0-8.5) Total/NA

Solid 6020B 431087160-34268-16 AB02-MB04-05 (8.5-10.0) Total/NA

Solid 6020B 431087160-34268-17 AB02-MB04-06 (10-11.5) Total/NA

Solid 6020B 431087160-34268-18 AB02-MB05-03 (2.5-5.5) Total/NA

Solid 6020B 431087160-34268-19 DUP-1 Total/NA

Solid 6020B 431087MB 160-431087/1-A Method Blank Total/NA

Solid 6020B 431087LCSSRM 160-431087/3-A Lab Control Sample Total/NA

Solid 6020B 431087160-34268-19 MS DUP-1 Total/NA
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QC Association Summary
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Metals (Continued)

Analysis Batch: 432357 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 431087160-34268-19 MSD DUP-1 Total/NA

General Chemistry

Analysis Batch: 429820

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-34268-1 AB02-MB01-03 (7.0-8.5) Total/NA

Solid Moisture160-34268-2 AB02-MB01-04 (2.0-4.0) Total/NA

Solid Moisture160-34268-3 AB02-MB01-05 (8.5-10.0) Total/NA

Solid Moisture160-34268-4 AB02-MB02-01 Total/NA

Solid Moisture160-34268-5 AB02-MB02-02 Total/NA

Solid Moisture160-34268-6 AB02-MB02-03 (5.5-7.0) Total/NA

Solid Moisture160-34268-7 AB02-MB02-04 (7.0-8.5) Total/NA

Solid Moisture160-34268-8 AB02-MB02-05 (8.5-10.0) Total/NA

Solid Moisture160-34268-9 AB02-MB02-07 (11.5-13.0) Total/NA

Solid Moisture160-34268-10 AB02-MB03-01 Total/NA

Solid Moisture160-34268-11 AB02-MB03-02 Total/NA

Solid Moisture160-34268-12 AB02-MB03-03 (7.0-8.5) Total/NA

Solid Moisture160-34268-13 AB02-MB03-04 (2.5-4.0) Total/NA

Solid Moisture160-34268-14 AB02-MB04-03 (5.5-7.0) Total/NA

Solid Moisture160-34268-15 AB02-MB04-04 (7.0-8.5) Total/NA

Solid Moisture160-34268-16 AB02-MB04-05 (8.5-10.0) Total/NA

Solid Moisture160-34268-17 AB02-MB04-06 (10-11.5) Total/NA

Solid Moisture160-34268-18 AB02-MB05-03 (2.5-5.5) Total/NA

Solid Moisture160-34268-19 DUP-1 Total/NA

Solid Moisture160-34268-20 DUP-7 Total/NA

Solid Moisture160-34268-1 DU AB02-MB01-03 (7.0-8.5) Total/NA

Rad

Leach Batch: 429702

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-34268-1 AB02-MB01-03 (7.0-8.5) Total/NA

Solid Dry and Grind160-34268-2 AB02-MB01-04 (2.0-4.0) Total/NA

Solid Dry and Grind160-34268-3 AB02-MB01-05 (8.5-10.0) Total/NA

Solid Dry and Grind160-34268-4 AB02-MB02-01 Total/NA

Solid Dry and Grind160-34268-5 AB02-MB02-02 Total/NA

Solid Dry and Grind160-34268-6 AB02-MB02-03 (5.5-7.0) Total/NA

Solid Dry and Grind160-34268-7 AB02-MB02-04 (7.0-8.5) Total/NA

Solid Dry and Grind160-34268-8 AB02-MB02-05 (8.5-10.0) Total/NA

Solid Dry and Grind160-34268-9 AB02-MB02-07 (11.5-13.0) Total/NA

Solid Dry and Grind160-34268-10 AB02-MB03-01 Total/NA

Solid Dry and Grind160-34268-11 AB02-MB03-02 Total/NA

Solid Dry and Grind160-34268-12 AB02-MB03-03 (7.0-8.5) Total/NA

Solid Dry and Grind160-34268-13 AB02-MB03-04 (2.5-4.0) Total/NA

Solid Dry and Grind160-34268-14 AB02-MB04-03 (5.5-7.0) Total/NA

Solid Dry and Grind160-34268-15 AB02-MB04-04 (7.0-8.5) Total/NA

Solid Dry and Grind160-34268-16 AB02-MB04-05 (8.5-10.0) Total/NA

Solid Dry and Grind160-34268-17 AB02-MB04-06 (10-11.5) Total/NA

Solid Dry and Grind160-34268-18 AB02-MB05-03 (2.5-5.5) Total/NA

Solid Dry and Grind160-34268-19 DUP-1 Total/NA

Solid Dry and Grind160-34268-20 DUP-7 Total/NA
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QC Association Summary
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Rad (Continued)

Leach Batch: 429702 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-34268-1 DU AB02-MB01-03 (7.0-8.5) Total/NA

Prep Batch: 430266

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 429702160-34268-1 AB02-MB01-03 (7.0-8.5) Total/NA

Solid Fill_Geo-21 429702160-34268-2 AB02-MB01-04 (2.0-4.0) Total/NA

Solid Fill_Geo-21 429702160-34268-3 AB02-MB01-05 (8.5-10.0) Total/NA

Solid Fill_Geo-21 429702160-34268-4 AB02-MB02-01 Total/NA

Solid Fill_Geo-21 429702160-34268-5 AB02-MB02-02 Total/NA

Solid Fill_Geo-21 429702160-34268-6 AB02-MB02-03 (5.5-7.0) Total/NA

Solid Fill_Geo-21 429702160-34268-7 AB02-MB02-04 (7.0-8.5) Total/NA

Solid Fill_Geo-21 429702160-34268-8 AB02-MB02-05 (8.5-10.0) Total/NA

Solid Fill_Geo-21 429702160-34268-9 AB02-MB02-07 (11.5-13.0) Total/NA

Solid Fill_Geo-21 429702160-34268-10 AB02-MB03-01 Total/NA

Solid Fill_Geo-21 429702160-34268-11 AB02-MB03-02 Total/NA

Solid Fill_Geo-21 429702160-34268-12 AB02-MB03-03 (7.0-8.5) Total/NA

Solid Fill_Geo-21 429702160-34268-13 AB02-MB03-04 (2.5-4.0) Total/NA

Solid Fill_Geo-21 429702160-34268-14 AB02-MB04-03 (5.5-7.0) Total/NA

Solid Fill_Geo-21 429702160-34268-15 AB02-MB04-04 (7.0-8.5) Total/NA

Solid Fill_Geo-21 429702160-34268-16 AB02-MB04-05 (8.5-10.0) Total/NA

Solid Fill_Geo-21 429702160-34268-17 AB02-MB04-06 (10-11.5) Total/NA

Solid Fill_Geo-21 429702160-34268-18 AB02-MB05-03 (2.5-5.5) Total/NA

Solid Fill_Geo-21 429702160-34268-19 DUP-1 Total/NA

Solid Fill_Geo-21 429702160-34268-20 DUP-7 Total/NA

Solid Fill_Geo-21MB 160-430266/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-430266/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 429702160-34268-1 DU AB02-MB01-03 (7.0-8.5) Total/NA
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Definitions/Glossary
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Qualifiers

Metals
Qualifier Description

F1 MS and/or MSD Recovery is outside acceptance limits.

Qualifier

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

V Serial Dilution exceeds the control limits

Rad
Qualifier Description

G The Sample MDC is greater than the requested RL.

Qualifier

U Result is less than the sample detection limit.

Glossary
These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

Eurofins TestAmerica, St. Louis
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CASE NARRATIVE

Client: ARCADIS U.S., Inc.

Project: Cameron Area Mine Sites - En Pro

Report Number: 160-34268-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 
the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

Eurofins TestAmerica, St. Louis attests to the validity of the laboratory data generated by Eurofins TestAmerica facilities reported herein.  
All analyses performed by Eurofins TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC 
procedures described in the application methods.  Eurofins TestAmerica’s operations groups have reviewed the data for compliance with 
the laboratory QA/QC plan, and data have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any 
exceptions to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without 
the written approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

All solid sample results for Chemistry analyses are reported on an ""as received"" basis unless otherwise indicated by the presence of a 
% solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client.”

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 
sample-specific unless otherwise stated elsewhere in this narrative.

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 
receipt.

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report.

This laboratory report is confidential and is intended for the sole use of Eurofins TestAmerica and its client.

RECEIPT
The samples were received on 5/22/2019 10:05 AM; the samples arrived in good condition, properly preserved and, where required, on 
ice.  The temperatures of the 8 coolers at receipt time were 0.0º C, 1.3º C, 19.0º C, 19.0º C, 19.0º C, 19.0º C, 19.0º C and 19.0º C.

METALS ICP/MS
Samples AB02-MB01-03 (7.0-8.5) (160-34268-1), AB02-MB01-04 (2.0-4.0) (160-34268-2), AB02-MB01-05 (8.5-10.0) (160-34268-3), 
AB02-MB02-01 (160-34268-4), AB02-MB02-02 (160-34268-5), AB02-MB02-03 (5.5-7.0) (160-34268-6), AB02-MB02-04 (7.0-8.5) 
(160-34268-7), AB02-MB02-05 (8.5-10.0) (160-34268-8), AB02-MB02-07 (11.5-13.0) (160-34268-9), AB02-MB03-01 (160-34268-10), 
AB02-MB03-02 (160-34268-11), AB02-MB03-03 (7.0-8.5) (160-34268-12), AB02-MB03-04 (2.5-4.0) (160-34268-13), AB02-MB04-03 
(5.5-7.0) (160-34268-14), AB02-MB04-04 (7.0-8.5) (160-34268-15), AB02-MB04-05 (8.5-10.0) (160-34268-16), AB02-MB04-06 (10-11.5) 
(160-34268-17), AB02-MB05-03 (2.5-5.5) (160-34268-18), DUP-1 (160-34268-19) and DUP-7 (160-34268-20) were analyzed for Metals 
ICP/MS in accordance with SW 846. The samples were prepared on 06/06/2019 and analyzed on 06/15/2019, 06/17/2019, 06/18/2019 
and 06/20/2019. 

Preparation Batch 160-431088, Analytical Batch 160-431935:
The serial dilution performed for the following samples associated with batch 160-431935 was outside control limits for vanadium.  The 
majority of elements were within acceptable limits, indicating a possible matrix interference: (160-34268-B-20-A SD).

The matrix spike / matrix spike duplicate (MS/MSD) recoveries were outside control limits for vanadium.  Sample matrix interference 
and/or non-homogeneity are suspected  because the associated laboratory control sample (LCS) recovery was within acceptance limits.  
DUP-7 (160-34268-20[MS]) and DUP-7 (160-34268-20[MSD]) 
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Preparation Batch 160-431088, Analytical Batch 160-431834 :
The matrix spike / matrix spike duplicate (MS/MSD) recoveries for were outside control limits for selenium.  Sample matrix interference 
and/or non-homogeneity are suspected  because the associated laboratory control sample (LCS) recovery was within acceptance limits:  
DUP-7 (160-34268-20[MS]) and DUP-7 (160-34268-20[MSD]).  

The serial dilution performed for the following samples associated with batch 160-431934 was outside control limits for vanadium.  The 
majority of elements were within acceptable limits, indicating a possible matrix interference:  (160-34268-B-19-A SD). 

Preparation Batch 160-431087, Analytical Batch 160-431934:
The matrix spike / matrix spike duplicate (MS/MSD) recoveries for preparation batch 160-431087 and analytical batch 160-431934 were 
outside control limits for vanadium and selenium.  Sample matrix interference and/or non-homogeneity are suspected  because the 
associated laboratory control sample (LCS) recovery was within acceptance limits:  DUP-1 (160-34268-19[MS]) and DUP-1 
(160-34268-19[MSD]).  

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

PERCENT SOLIDS
Samples AB02-MB01-03 (7.0-8.5) (160-34268-1), AB02-MB01-04 (2.0-4.0) (160-34268-2), AB02-MB01-05 (8.5-10.0) (160-34268-3), 
AB02-MB02-01 (160-34268-4), AB02-MB02-02 (160-34268-5), AB02-MB02-03 (5.5-7.0) (160-34268-6), AB02-MB02-04 (7.0-8.5) 
(160-34268-7), AB02-MB02-05 (8.5-10.0) (160-34268-8), AB02-MB02-07 (11.5-13.0) (160-34268-9), AB02-MB03-01 (160-34268-10), 
AB02-MB03-02 (160-34268-11), AB02-MB03-03 (7.0-8.5) (160-34268-12), AB02-MB03-04 (2.5-4.0) (160-34268-13), AB02-MB04-03 
(5.5-7.0) (160-34268-14), AB02-MB04-04 (7.0-8.5) (160-34268-15), AB02-MB04-05 (8.5-10.0) (160-34268-16), AB02-MB04-06 (10-11.5) 
(160-34268-17), AB02-MB05-03 (2.5-5.5) (160-34268-18), DUP-1 (160-34268-19) and DUP-7 (160-34268-20) were analyzed for percent 
solids in accordance with EPA Method 160.3 MOD. The samples were analyzed on 05/28/2019. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

RADIUM-226 BY GAMMA SPEC (21 DAY INGROWTH)
Samples AB02-MB01-03 (7.0-8.5) (160-34268-1), AB02-MB01-04 (2.0-4.0) (160-34268-2), AB02-MB01-05 (8.5-10.0) (160-34268-3), 
AB02-MB02-01 (160-34268-4), AB02-MB02-02 (160-34268-5), AB02-MB02-03 (5.5-7.0) (160-34268-6), AB02-MB02-04 (7.0-8.5) 
(160-34268-7), AB02-MB02-05 (8.5-10.0) (160-34268-8), AB02-MB02-07 (11.5-13.0) (160-34268-9), AB02-MB03-01 (160-34268-10), 
AB02-MB03-02 (160-34268-11), AB02-MB03-03 (7.0-8.5) (160-34268-12), AB02-MB03-04 (2.5-4.0) (160-34268-13), AB02-MB04-03 
(5.5-7.0) (160-34268-14), AB02-MB04-04 (7.0-8.5) (160-34268-15), AB02-MB04-05 (8.5-10.0) (160-34268-16), AB02-MB04-06 (10-11.5) 
(160-34268-17), AB02-MB05-03 (2.5-5.5) (160-34268-18), DUP-1 (160-34268-19) and DUP-7 (160-34268-20) were analyzed for 
Radium-226 by gamma spec (21 day ingrowth) in accordance with EPA 901.1. The samples were leached on 05/24/2019, prepared on 
05/30/2019 and analyzed on 06/20/2019 and 06/21/2019. 

Preparation Batch 160-430266:
The following sample, analyzed by gamma spectroscopy, did not meet the detection goal due to high concentrations of the analyte:  
AB02-MB02-04 (7.0-8.5) (160-34268-7).

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 
sample-specific unless otherwise stated elsewhere in this narrative.  Radiochemistry sample results are reported with the count date/time 
applied as the Activity Reference Date:  AB02-MB01-03 (7.0-8.5) (160-34268-1), AB02-MB01-04 (2.0-4.0) (160-34268-2), AB02-MB01-05 
(8.5-10.0) (160-34268-3), AB02-MB02-01 (160-34268-4), AB02-MB02-02 (160-34268-5), AB02-MB02-03 (5.5-7.0) (160-34268-6), 
AB02-MB02-04 (7.0-8.5) (160-34268-7), AB02-MB02-05 (8.5-10.0) (160-34268-8), AB02-MB02-07 (11.5-13.0) (160-34268-9), 
AB02-MB03-01 (160-34268-10), AB02-MB03-02 (160-34268-11), AB02-MB03-03 (7.0-8.5) (160-34268-12), AB02-MB03-04 (2.5-4.0) 
(160-34268-13), AB02-MB04-03 (5.5-7.0) (160-34268-14), AB02-MB04-04 (7.0-8.5) (160-34268-15), AB02-MB04-05 (8.5-10.0) 
(160-34268-16), AB02-MB04-06 (10-11.5) (160-34268-17), AB02-MB05-03 (2.5-5.5) (160-34268-18), DUP-1 (160-34268-19), DUP-7 
(160-34268-20), (LCS 160-430266/2-A), (MB 160-430266/1-A), and (160-34268-A-1-C DU).

For samples AB02-MB01-03 (7.0-8.5) (160-34268-1), AB02-MB01-04 (2.0-4.0) (160-34268-2), AB02-MB01-05 (8.5-10.0) (160-34268-3), 
AB02-MB02-01 (160-34268-4), AB02-MB02-02 (160-34268-5), AB02-MB02-03 (5.5-7.0) (160-34268-6), AB02-MB02-04 (7.0-8.5) 
(160-34268-7), AB02-MB02-05 (8.5-10.0) (160-34268-8), AB02-MB02-07 (11.5-13.0) (160-34268-9), AB02-MB03-01 (160-34268-10), 
AB02-MB03-02 (160-34268-11), AB02-MB03-03 (7.0-8.5) (160-34268-12), AB02-MB03-04 (2.5-4.0) (160-34268-13), AB02-MB04-03 
(5.5-7.0) (160-34268-14), AB02-MB04-04 (7.0-8.5) (160-34268-15), AB02-MB04-05 (8.5-10.0) (160-34268-16), AB02-MB04-06 (10-11.5) 
(160-34268-17), AB02-MB05-03 (2.5-5.5) (160-34268-18), DUP-1 (160-34268-19), DUP-7 (160-34268-20), (LCS 160-430266/2-A), (MB 
160-430266/1-A), and (160-34268-A-1-C DU) many isotopes requested for analysis do not have any gamma emissions, or the gamma 
emissions they do have are very poor.  Often, such analytes are reported by gamma spectrometry assuming secular equilibrium with a 
longer-lived parent.  The client should ensure that such inference is acceptable for their sample based upon process knowledge.  The 
following assumptions were made for this report:
Inferred    Reported
From        to
Nuclide     Nuclide
Th-234      Pa-234
Th-234      U-238
Pb-210      Po-210
Pb-210      Bi-210
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Cs-137      Ba-137m
Po-216      Pb-212
Xe-131m     Xe-131
Sb-125      Te-125m
Ag-108m     Ag-108
Rh-106      Ru-106
Pb-212      Th-228
Pb-212      Ra-224
U-235       Th-231
Ac-228      Th-232
Ac-228      Ra-228
Th-227      Ra-223
Th-227      Ac-227
Th-227      Bi-214
Th-227      Pb-211
Bi-214      Ra-226

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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Client Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34268-1Client Sample ID: AB02-MB01-03 (7.0-8.5)
Matrix: SolidDate Collected: 05/16/19 15:15

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 5.12

(2σ+/-)

0.721

(2σ+/-)

106/20/19 07:0605/30/19 13:46pCi/g0.2860.500

RL MDC

0.487

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 07:06 11.761.241.183.69Thorium-234

Ac-228 1.89 0.304 0.361 0.138 pCi/g 05/30/19 13:46 06/20/19 07:06 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 5.12 0.487 0.721 0.286 pCi/g 05/30/19 13:46 06/20/19 07:06 1

K-40 8.20 1.62 1.83 0.843 pCi/g 05/30/19 13:46 06/20/19 07:06 1

Pb-212 1.74 0.213 0.310 0.225 pCi/g 05/30/19 13:46 06/20/19 07:06 1

Pb-214 5.63 0.416 0.718 0.284 pCi/g 05/30/19 13:46 06/20/19 07:06 1

Tl-208 0.657 0.151 0.165 0.128 pCi/g 05/30/19 13:46 06/20/19 07:06 1

Lab Sample ID: 160-34268-1Client Sample ID: AB02-MB01-03 (7.0-8.5)
Matrix: SolidDate Collected: 05/16/19 15:15

Percent Solids: 96.1Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.7 1.0 0.41 mg/Kg ☼ 06/06/19 12:30 06/17/19 18:52 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.51 0.20 mg/Kg 06/06/19 12:30 06/20/19 18:01 2☼Molybdenum 0.41 J

0.51 0.32 mg/Kg 06/06/19 12:30 06/17/19 18:52 2☼Selenium 1.4

0.10 0.041 mg/Kg 06/06/19 12:30 06/17/19 18:52 2☼Uranium 6.9

1.0 0.41 mg/Kg 06/06/19 12:30 06/17/19 18:52 2☼Vanadium 40

Lab Sample ID: 160-34268-2Client Sample ID: AB02-MB01-04 (2.0-4.0)
Matrix: SolidDate Collected: 05/16/19 15:30

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.57

(2σ+/-)

0.285

(2σ+/-)

106/20/19 07:0505/30/19 13:46pCi/g0.1370.500

RL MDC

0.234

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 07:05 11.500.8210.815U0.896Thorium-234

Ac-228 1.49 0.369 0.399 0.254 pCi/g 05/30/19 13:46 06/20/19 07:05 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.57 0.234 0.285 0.137 pCi/g 05/30/19 13:46 06/20/19 07:05 1

K-40 5.17 1.17 1.28 0.685 pCi/g 05/30/19 13:46 06/20/19 07:05 1

Pb-212 2.03 0.183 0.319 0.136 pCi/g 05/30/19 13:46 06/20/19 07:05 1

Pb-214 1.25 0.186 0.227 0.163 pCi/g 05/30/19 13:46 06/20/19 07:05 1

Tl-208 0.660 0.114 0.133 0.0830 pCi/g 05/30/19 13:46 06/20/19 07:05 1

Eurofins TestAmerica, St. Louis
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Client Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34268-2Client Sample ID: AB02-MB01-04 (2.0-4.0)
Matrix: SolidDate Collected: 05/16/19 15:30

Percent Solids: 96.5Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.7 0.96 0.39 mg/Kg ☼ 06/06/19 12:30 06/17/19 18:59 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 06/06/19 12:30 06/20/19 18:07 2☼Molybdenum 0.28 J

0.48 0.31 mg/Kg 06/06/19 12:30 06/17/19 18:59 2☼Selenium 2.4

0.096 0.039 mg/Kg 06/06/19 12:30 06/17/19 18:59 2☼Uranium 2.1

0.96 0.39 mg/Kg 06/06/19 12:30 06/17/19 18:59 2☼Vanadium 39

Lab Sample ID: 160-34268-3Client Sample ID: AB02-MB01-05 (8.5-10.0)
Matrix: SolidDate Collected: 05/16/19 15:45

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 14.7

(2σ+/-)

1.68

(2σ+/-)

106/20/19 07:0505/30/19 13:46pCi/g0.3710.500

RL MDC

0.745

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 07:05 12.752.671.9616.3Thorium-234

Ac-228 2.23 0.518 0.566 0.562 pCi/g 05/30/19 13:46 06/20/19 07:05 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 4.01 1.90 1.95 1.95 pCi/g 05/30/19 13:46 06/20/19 07:05 1

Bi-214 14.7 0.745 1.68 0.371 pCi/g 05/30/19 13:46 06/20/19 07:05 1

K-40 9.08 2.08 2.27 1.54 pCi/g 05/30/19 13:46 06/20/19 07:05 1

Pb-212 1.97 0.232 0.310 0.282 pCi/g 05/30/19 13:46 06/20/19 07:05 1

Pb-214 15.5 0.577 1.68 0.335 pCi/g 05/30/19 13:46 06/20/19 07:05 1

Tl-208 0.667 0.174 0.187 0.168 pCi/g 05/30/19 13:46 06/20/19 07:05 1

Lab Sample ID: 160-34268-3Client Sample ID: AB02-MB01-05 (8.5-10.0)
Matrix: SolidDate Collected: 05/16/19 15:45

Percent Solids: 96.1Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 12 1.0 0.40 mg/Kg ☼ 06/06/19 12:30 06/17/19 19:06 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 06/06/19 12:30 06/20/19 18:14 2☼Molybdenum 1.3

0.50 0.32 mg/Kg 06/06/19 12:30 06/17/19 19:06 2☼Selenium 2.7

0.10 0.040 mg/Kg 06/06/19 12:30 06/17/19 19:06 2☼Uranium 34

1.0 0.40 mg/Kg 06/06/19 12:30 06/17/19 19:06 2☼Vanadium 57

Lab Sample ID: 160-34268-4Client Sample ID: AB02-MB02-01
Matrix: SolidDate Collected: 05/16/19 10:04

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.63

(2σ+/-)

0.304

(2σ+/-)

106/20/19 08:5605/30/19 13:46pCi/g0.1830.500

RL MDC

0.255

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 08:56 11.440.8060.797U1.12Thorium-234

Eurofins TestAmerica, St. Louis
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Client Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34268-4Client Sample ID: AB02-MB02-01
Matrix: SolidDate Collected: 05/16/19 10:04

Date Received: 05/22/19 10:05

Ac-228 2.07 0.271 0.343 0.375 pCi/g 05/30/19 13:46 06/20/19 08:56 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.37 0.957 1.02 0.696 pCi/g 05/30/19 13:46 06/20/19 08:56 1

Bi-214 1.63 0.255 0.304 0.183 pCi/g 05/30/19 13:46 06/20/19 08:56 1

K-40 6.11 1.08 1.25 0.354 pCi/g 05/30/19 13:46 06/20/19 08:56 1

Pb-212 2.00 0.177 0.273 0.144 pCi/g 05/30/19 13:46 06/20/19 08:56 1

Pb-214 1.67 0.200 0.262 0.153 pCi/g 05/30/19 13:46 06/20/19 08:56 1

Tl-208 0.756 0.113 0.137 0.0731 pCi/g 05/30/19 13:46 06/20/19 08:56 1

Lab Sample ID: 160-34268-4Client Sample ID: AB02-MB02-01
Matrix: SolidDate Collected: 05/16/19 10:04

Percent Solids: 96.4Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.8 0.96 0.38 mg/Kg ☼ 06/06/19 12:30 06/17/19 19:12 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 06/06/19 12:30 06/20/19 18:21 2☼Molybdenum 0.26 J

0.48 0.31 mg/Kg 06/06/19 12:30 06/17/19 19:12 2☼Selenium 2.0

0.096 0.038 mg/Kg 06/06/19 12:30 06/17/19 19:12 2☼Uranium 2.0

0.96 0.38 mg/Kg 06/06/19 12:30 06/17/19 19:12 2☼Vanadium 34

Lab Sample ID: 160-34268-5Client Sample ID: AB02-MB02-02
Matrix: SolidDate Collected: 05/16/19 10:10

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.44

(2σ+/-)

0.277

(2σ+/-)

106/20/19 08:2205/30/19 13:46pCi/g0.1580.500

RL MDC

0.234

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 08:22 11.460.8690.857U1.30Thorium-234

Ac-228 2.15 0.300 0.372 0.250 pCi/g 05/30/19 13:46 06/20/19 08:22 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.20 0.962 1.02 0.732 pCi/g 05/30/19 13:46 06/20/19 08:22 1

Bi-214 1.44 0.234 0.277 0.158 pCi/g 05/30/19 13:46 06/20/19 08:22 1

Pb-212 2.20 0.186 0.340 0.130 pCi/g 05/30/19 13:46 06/20/19 08:22 1

Pb-214 1.37 0.206 0.251 0.156 pCi/g 05/30/19 13:46 06/20/19 08:22 1

Tl-208 0.776 0.135 0.158 0.0943 pCi/g 05/30/19 13:46 06/20/19 08:22 1

Lab Sample ID: 160-34268-5Client Sample ID: AB02-MB02-02
Matrix: SolidDate Collected: 05/16/19 10:10

Percent Solids: 95.3Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.5 0.93 0.37 mg/Kg ☼ 06/06/19 12:30 06/17/19 19:19 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.46 0.19 mg/Kg 06/06/19 12:30 06/20/19 18:47 2☼Molybdenum 0.27 J

0.46 0.30 mg/Kg 06/06/19 12:30 06/17/19 19:19 2☼Selenium 2.2

0.093 0.037 mg/Kg 06/06/19 12:30 06/17/19 19:19 2☼Uranium 2.0
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Client Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34268-5Client Sample ID: AB02-MB02-02
Matrix: SolidDate Collected: 05/16/19 10:10

Percent Solids: 95.3Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 38 0.93 0.37 mg/Kg ☼ 06/06/19 12:30 06/17/19 19:19 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-34268-6Client Sample ID: AB02-MB02-03 (5.5-7.0)
Matrix: SolidDate Collected: 05/16/19 12:30

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 18.0

(2σ+/-)

2.05

(2σ+/-)

106/20/19 08:2405/30/19 13:46pCi/g0.3450.500

RL MDC

0.841

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 08:24 12.552.551.8915.4Thorium-234

Ac-228 2.17 0.494 0.541 0.576 pCi/g 05/30/19 13:46 06/20/19 08:24 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 18.0 0.841 2.05 0.345 pCi/g 05/30/19 13:46 06/20/19 08:24 1

K-40 9.88 2.17 2.40 1.63 pCi/g 05/30/19 13:46 06/20/19 08:24 1

Pb-210 13.4 3.92 4.23 5.21 pCi/g 05/30/19 13:46 06/20/19 08:24 1

Pb-212 1.80 0.252 0.342 0.314 pCi/g 05/30/19 13:46 06/20/19 08:24 1

Pb-214 18.6 0.737 2.07 0.402 pCi/g 05/30/19 13:46 06/20/19 08:24 1

Tl-208 0.567 0.195 0.203 0.191 pCi/g 05/30/19 13:46 06/20/19 08:24 1

Lab Sample ID: 160-34268-6Client Sample ID: AB02-MB02-03 (5.5-7.0)
Matrix: SolidDate Collected: 05/16/19 12:30

Percent Solids: 96.0Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.6 0.92 0.37 mg/Kg ☼ 06/06/19 12:30 06/17/19 19:26 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.46 0.18 mg/Kg 06/06/19 12:30 06/20/19 18:54 2☼Molybdenum 0.69

0.46 0.29 mg/Kg 06/06/19 12:30 06/17/19 19:26 2☼Selenium 1.9

0.092 0.037 mg/Kg 06/06/19 12:30 06/17/19 19:26 2☼Uranium 10

0.92 0.37 mg/Kg 06/06/19 12:30 06/17/19 19:26 2☼Vanadium 42

Lab Sample ID: 160-34268-7Client Sample ID: AB02-MB02-04 (7.0-8.5)
Matrix: SolidDate Collected: 05/16/19 12:35

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 32.4 G

(2σ+/-)

3.53

(2σ+/-)

106/20/19 08:2705/30/19 13:46pCi/g1.070.500

RL MDC

1.24

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 08:27 13.844.332.7829.9Thorium-234

Ac-228 3.62 1.06 1.12 0.929 pCi/g 05/30/19 13:46 06/20/19 08:27 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 32.4 1.24 3.53 1.07 pCi/g 05/30/19 13:46 06/20/19 08:27 1

Eurofins TestAmerica, St. Louis
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Client Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34268-7Client Sample ID: AB02-MB02-04 (7.0-8.5)
Matrix: SolidDate Collected: 05/16/19 12:35

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

K-40 17.3 3.37 3.80 2.47 pCi/g 05/30/19 13:46 06/20/19 08:27 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Pb-210 29.8 7.20 8.11 8.75 pCi/g 05/30/19 13:46 06/20/19 08:27 1

Pb-212 1.96 0.309 0.370 0.430 pCi/g 05/30/19 13:46 06/20/19 08:27 1

Pb-214 37.7 1.14 3.99 0.635 pCi/g 05/30/19 13:46 06/20/19 08:27 1

Tl-208 0.610 0.198 0.207 0.233 pCi/g 05/30/19 13:46 06/20/19 08:27 1

Lab Sample ID: 160-34268-7Client Sample ID: AB02-MB02-04 (7.0-8.5)
Matrix: SolidDate Collected: 05/16/19 12:35

Percent Solids: 92.7Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 32 0.98 0.39 mg/Kg ☼ 06/06/19 12:30 06/17/19 19:52 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.49 0.20 mg/Kg 06/06/19 12:30 06/20/19 19:01 2☼Molybdenum 2.8

0.49 0.31 mg/Kg 06/06/19 12:30 06/17/19 19:52 2☼Selenium 6.2

0.098 0.039 mg/Kg 06/06/19 12:30 06/17/19 19:52 2☼Uranium 190

0.98 0.39 mg/Kg 06/06/19 12:30 06/17/19 19:52 2☼Vanadium 86

Lab Sample ID: 160-34268-8Client Sample ID: AB02-MB02-05 (8.5-10.0)
Matrix: SolidDate Collected: 05/16/19 12:40

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 9.03

(2σ+/-)

1.03

(2σ+/-)

106/20/19 08:5805/30/19 13:46pCi/g0.1890.500

RL MDC

0.426

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 08:58 11.711.361.176.08Thorium-234

Ac-228 2.15 0.311 0.381 0.309 pCi/g 05/30/19 13:46 06/20/19 08:58 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.40 1.45 1.49 1.25 pCi/g 05/30/19 13:46 06/20/19 08:58 1

Bi-214 9.03 0.426 1.03 0.189 pCi/g 05/30/19 13:46 06/20/19 08:58 1

K-40 9.22 1.44 1.72 1.01 pCi/g 05/30/19 13:46 06/20/19 08:58 1

Pb-210 8.31 2.96 3.12 3.51 pCi/g 05/30/19 13:46 06/20/19 08:58 1

Pb-212 1.85 0.182 0.301 0.202 pCi/g 05/30/19 13:46 06/20/19 08:58 1

Pb-214 9.13 0.354 1.01 0.238 pCi/g 05/30/19 13:46 06/20/19 08:58 1

Tl-208 0.700 0.141 0.158 0.119 pCi/g 05/30/19 13:46 06/20/19 08:58 1

Lab Sample ID: 160-34268-8Client Sample ID: AB02-MB02-05 (8.5-10.0)
Matrix: SolidDate Collected: 05/16/19 12:40

Percent Solids: 94.6Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 24 0.89 0.35 mg/Kg ☼ 06/06/19 12:30 06/17/19 19:59 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.44 0.18 mg/Kg 06/06/19 12:30 06/20/19 19:07 2☼Molybdenum 1.8

0.44 0.28 mg/Kg 06/06/19 12:30 06/17/19 19:59 2☼Selenium 4.8
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Client Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34268-8Client Sample ID: AB02-MB02-05 (8.5-10.0)
Matrix: SolidDate Collected: 05/16/19 12:40

Percent Solids: 94.6Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 82 0.089 0.035 mg/Kg ☼ 06/06/19 12:30 06/17/19 19:59 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.89 0.35 mg/Kg 06/06/19 12:30 06/17/19 19:59 2☼Vanadium 49

Lab Sample ID: 160-34268-9Client Sample ID: AB02-MB02-07 (11.5-13.0)
Matrix: SolidDate Collected: 05/16/19 13:00

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.68

(2σ+/-)

0.347

(2σ+/-)

106/20/19 09:0905/30/19 13:46pCi/g0.2120.500

RL MDC

0.300

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 09:09 11.911.211.191.92Thorium-234

Ac-228 1.99 0.306 0.367 0.146 pCi/g 05/30/19 13:46 06/20/19 09:09 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.68 0.300 0.347 0.212 pCi/g 05/30/19 13:46 06/20/19 09:09 1

K-40 9.82 1.83 2.09 0.905 pCi/g 05/30/19 13:46 06/20/19 09:09 1

Pb-212 2.50 0.239 0.402 0.194 pCi/g 05/30/19 13:46 06/20/19 09:09 1

Pb-214 1.71 0.219 0.281 0.180 pCi/g 05/30/19 13:46 06/20/19 09:09 1

Tl-208 0.774 0.139 0.160 0.0900 pCi/g 05/30/19 13:46 06/20/19 09:09 1

Lab Sample ID: 160-34268-9Client Sample ID: AB02-MB02-07 (11.5-13.0)
Matrix: SolidDate Collected: 05/16/19 13:00

Percent Solids: 95.6Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 7.9 1.0 0.40 mg/Kg ☼ 06/06/19 12:30 06/17/19 20:05 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 06/06/19 12:30 06/20/19 19:14 2☼Molybdenum 0.36 J

0.50 0.32 mg/Kg 06/06/19 12:30 06/17/19 20:05 2☼Selenium 2.2

0.10 0.040 mg/Kg 06/06/19 12:30 06/17/19 20:05 2☼Uranium 3.5

1.0 0.40 mg/Kg 06/06/19 12:30 06/17/19 20:05 2☼Vanadium 40

Lab Sample ID: 160-34268-10Client Sample ID: AB02-MB03-01
Matrix: SolidDate Collected: 05/16/19 09:40

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.39

(2σ+/-)

0.266

(2σ+/-)

106/20/19 09:1205/30/19 13:46pCi/g0.1280.500

RL MDC

0.224

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 09:12 11.380.7900.7741.43Thorium-234

Ac-228 1.75 0.322 0.368 0.215 pCi/g 05/30/19 13:46 06/20/19 09:12 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.65 0.781 0.828 0.424 pCi/g 05/30/19 13:46 06/20/19 09:12 1

Eurofins TestAmerica, St. Louis
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Client Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34268-10Client Sample ID: AB02-MB03-01
Matrix: SolidDate Collected: 05/16/19 09:40

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Bi-214 1.39 0.224 0.266 0.128 pCi/g 05/30/19 13:46 06/20/19 09:12 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 6.13 1.39 1.53 0.818 pCi/g 05/30/19 13:46 06/20/19 09:12 1

Pb-212 2.13 0.204 0.343 0.155 pCi/g 05/30/19 13:46 06/20/19 09:12 1

Pb-214 1.68 0.199 0.265 0.175 pCi/g 05/30/19 13:46 06/20/19 09:12 1

Tl-208 0.780 0.132 0.155 0.0853 pCi/g 05/30/19 13:46 06/20/19 09:12 1

Lab Sample ID: 160-34268-10Client Sample ID: AB02-MB03-01
Matrix: SolidDate Collected: 05/16/19 09:40

Percent Solids: 96.5Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.5 0.95 0.38 mg/Kg ☼ 06/06/19 12:30 06/17/19 20:12 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 06/06/19 12:30 06/20/19 19:21 2☼Molybdenum 0.29 J

0.48 0.30 mg/Kg 06/06/19 12:30 06/17/19 20:12 2☼Selenium 1.8

0.095 0.038 mg/Kg 06/06/19 12:30 06/17/19 20:12 2☼Uranium 2.1

0.95 0.38 mg/Kg 06/06/19 12:30 06/17/19 20:12 2☼Vanadium 36

Lab Sample ID: 160-34268-11Client Sample ID: AB02-MB03-02
Matrix: SolidDate Collected: 05/16/19 09:46

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.76

(2σ+/-)

0.348

(2σ+/-)

106/20/19 09:1205/30/19 13:46pCi/g0.2020.500

RL MDC

0.298

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 09:12 11.400.8210.812U1.09Thorium-234

Ac-228 2.33 0.308 0.388 0.186 pCi/g 05/30/19 13:46 06/20/19 09:12 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.76 0.298 0.348 0.202 pCi/g 05/30/19 13:46 06/20/19 09:12 1

K-40 7.10 1.37 1.55 0.677 pCi/g 05/30/19 13:46 06/20/19 09:12 1

Pb-212 2.02 0.180 0.277 0.152 pCi/g 05/30/19 13:46 06/20/19 09:12 1

Pb-214 1.63 0.200 0.260 0.192 pCi/g 05/30/19 13:46 06/20/19 09:12 1

Tl-208 0.736 0.119 0.141 0.0808 pCi/g 05/30/19 13:46 06/20/19 09:12 1

Lab Sample ID: 160-34268-11Client Sample ID: AB02-MB03-02
Matrix: SolidDate Collected: 05/16/19 09:46

Percent Solids: 95.3Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.1 0.98 0.39 mg/Kg ☼ 06/06/19 12:30 06/17/19 20:19 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.49 0.20 mg/Kg 06/06/19 12:30 06/20/19 19:27 2☼Molybdenum 0.22 J

0.49 0.31 mg/Kg 06/06/19 12:30 06/17/19 20:19 2☼Selenium 1.6

0.098 0.039 mg/Kg 06/06/19 12:30 06/17/19 20:19 2☼Uranium 1.8

0.98 0.39 mg/Kg 06/06/19 12:30 06/17/19 20:19 2☼Vanadium 33
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Client Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34268-12Client Sample ID: AB02-MB03-03 (7.0-8.5)
Matrix: SolidDate Collected: 05/16/19 16:05

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.48

(2σ+/-)

0.246

(2σ+/-)

106/20/19 10:1005/30/19 13:46pCi/g0.1220.500

RL MDC

0.192

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 10:10 11.300.9300.926U0.776Thorium-234

Ac-228 1.97 0.235 0.309 0.130 pCi/g 05/30/19 13:46 06/20/19 10:10 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.33 0.942 0.972 0.843 pCi/g 05/30/19 13:46 06/20/19 10:10 1

Bi-214 1.48 0.192 0.246 0.122 pCi/g 05/30/19 13:46 06/20/19 10:10 1

K-40 8.90 1.26 1.56 0.655 pCi/g 05/30/19 13:46 06/20/19 10:10 1

Pb-212 2.28 0.174 0.342 0.132 pCi/g 05/30/19 13:46 06/20/19 10:10 1

Pb-214 1.61 0.163 0.234 0.148 pCi/g 05/30/19 13:46 06/20/19 10:10 1

Tl-208 0.683 0.109 0.130 0.0793 pCi/g 05/30/19 13:46 06/20/19 10:10 1

Lab Sample ID: 160-34268-12Client Sample ID: AB02-MB03-03 (7.0-8.5)
Matrix: SolidDate Collected: 05/16/19 16:05

Percent Solids: 96.7Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 6.8 0.95 0.38 mg/Kg ☼ 06/06/19 12:30 06/17/19 20:25 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.47 0.19 mg/Kg 06/06/19 12:30 06/20/19 19:34 2☼Molybdenum 0.26 J

0.47 0.30 mg/Kg 06/06/19 12:30 06/17/19 20:25 2☼Selenium 2.2

0.095 0.038 mg/Kg 06/06/19 12:30 06/17/19 20:25 2☼Uranium 2.1

0.95 0.38 mg/Kg 06/06/19 12:30 06/17/19 20:25 2☼Vanadium 44

Lab Sample ID: 160-34268-13Client Sample ID: AB02-MB03-04 (2.5-4.0)
Matrix: SolidDate Collected: 05/16/19 16:10

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.61

(2σ+/-)

0.284

(2σ+/-)

106/20/19 10:4405/30/19 13:46pCi/g0.1710.500

RL MDC

0.232

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 10:44 10.8950.5830.5701.12Thorium-234

Ac-228 1.75 0.244 0.302 0.202 pCi/g 05/30/19 13:46 06/20/19 10:44 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.56 0.743 0.787 0.636 pCi/g 05/30/19 13:46 06/20/19 10:44 1

Bi-214 1.61 0.232 0.284 0.171 pCi/g 05/30/19 13:46 06/20/19 10:44 1

K-40 4.72 0.907 1.02 0.739 pCi/g 05/30/19 13:46 06/20/19 10:44 1

Pb-212 1.95 0.141 0.247 0.101 pCi/g 05/30/19 13:46 06/20/19 10:44 1

Pb-214 1.53 0.149 0.215 0.153 pCi/g 05/30/19 13:46 06/20/19 10:44 1

Tl-208 0.599 0.116 0.131 0.0905 pCi/g 05/30/19 13:46 06/20/19 10:44 1
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Client Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34268-13Client Sample ID: AB02-MB03-04 (2.5-4.0)
Matrix: SolidDate Collected: 05/16/19 16:10

Percent Solids: 97.1Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.5 0.91 0.36 mg/Kg ☼ 06/06/19 12:30 06/17/19 20:32 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.45 0.18 mg/Kg 06/06/19 12:30 06/20/19 19:41 2☼Molybdenum ND

0.45 0.29 mg/Kg 06/06/19 12:30 06/17/19 20:32 2☼Selenium 1.2

0.091 0.036 mg/Kg 06/06/19 12:30 06/17/19 20:32 2☼Uranium 1.6

0.91 0.36 mg/Kg 06/06/19 12:30 06/17/19 20:32 2☼Vanadium 23

Lab Sample ID: 160-34268-14Client Sample ID: AB02-MB04-03 (5.5-7.0)
Matrix: SolidDate Collected: 05/16/19 13:45

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 23.9

(2σ+/-)

2.57

(2σ+/-)

106/20/19 10:1205/30/19 13:46pCi/g0.4030.500

RL MDC

0.814

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 10:12 13.363.262.3720.2Thorium-234

Ac-228 2.45 0.508 0.566 0.500 pCi/g 05/30/19 13:46 06/20/19 10:12 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 23.9 0.814 2.57 0.403 pCi/g 05/30/19 13:46 06/20/19 10:12 1

K-40 14.6 2.37 2.80 1.52 pCi/g 05/30/19 13:46 06/20/19 10:12 1

Pb-210 19.5 4.25 4.89 6.29 pCi/g 05/30/19 13:46 06/20/19 10:12 1

Pb-212 1.53 0.252 0.298 0.350 pCi/g 05/30/19 13:46 06/20/19 10:12 1

Pb-214 25.0 0.751 2.64 0.453 pCi/g 05/30/19 13:46 06/20/19 10:12 1

Tl-208 0.605 0.204 0.214 0.202 pCi/g 05/30/19 13:46 06/20/19 10:12 1

U-238 20.2 2.37 3.26 3.36 pCi/g 05/30/19 13:46 06/20/19 10:12 1

Lab Sample ID: 160-34268-14Client Sample ID: AB02-MB04-03 (5.5-7.0)
Matrix: SolidDate Collected: 05/16/19 13:45

Percent Solids: 94.8Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 11 0.97 0.39 mg/Kg ☼ 06/06/19 12:30 06/17/19 20:39 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 06/06/19 12:30 06/20/19 19:47 2☼Molybdenum 3.2

0.48 0.31 mg/Kg 06/06/19 12:30 06/17/19 20:39 2☼Selenium 3.0

0.097 0.039 mg/Kg 06/06/19 12:30 06/17/19 20:39 2☼Uranium 52

0.97 0.39 mg/Kg 06/06/19 12:30 06/17/19 20:39 2☼Vanadium 64

Lab Sample ID: 160-34268-15Client Sample ID: AB02-MB04-04 (7.0-8.5)
Matrix: SolidDate Collected: 05/16/19 13:50

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 32.2

(2σ+/-)

3.50

(2σ+/-)

106/20/19 10:1405/30/19 13:46pCi/g0.4010.500

RL MDC

1.01

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 10:14 13.674.092.6228.2Thorium-234
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Client Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34268-15Client Sample ID: AB02-MB04-04 (7.0-8.5)
Matrix: SolidDate Collected: 05/16/19 13:50

Date Received: 05/22/19 10:05

Ac-228 2.58 0.841 0.882 0.710 pCi/g 05/30/19 13:46 06/20/19 10:14 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 32.2 1.01 3.50 0.401 pCi/g 05/30/19 13:46 06/20/19 10:14 1

K-40 15.9 2.65 3.11 1.81 pCi/g 05/30/19 13:46 06/20/19 10:14 1

Pb-210 27.3 6.80 7.52 7.91 pCi/g 05/30/19 13:46 06/20/19 10:14 1

Pb-212 1.62 0.298 0.364 0.433 pCi/g 05/30/19 13:46 06/20/19 10:14 1

Pb-214 34.3 0.912 3.68 0.565 pCi/g 05/30/19 13:46 06/20/19 10:14 1

Tl-208 0.555 0.186 0.195 0.206 pCi/g 05/30/19 13:46 06/20/19 10:14 1

Lab Sample ID: 160-34268-15Client Sample ID: AB02-MB04-04 (7.0-8.5)
Matrix: SolidDate Collected: 05/16/19 13:50

Percent Solids: 95.1Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 21 0.97 0.39 mg/Kg ☼ 06/06/19 12:30 06/17/19 20:45 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 06/06/19 12:30 06/20/19 20:14 2☼Molybdenum 2.7

0.48 0.31 mg/Kg 06/06/19 12:30 06/17/19 20:45 2☼Selenium 3.6

0.097 0.039 mg/Kg 06/06/19 12:30 06/17/19 20:45 2☼Uranium 83

0.97 0.39 mg/Kg 06/06/19 12:30 06/17/19 20:45 2☼Vanadium 65

Lab Sample ID: 160-34268-16Client Sample ID: AB02-MB04-05 (8.5-10.0)
Matrix: SolidDate Collected: 05/16/19 13:55

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 38.9

(2σ+/-)

4.10

(2σ+/-)

106/21/19 08:4705/30/19 13:46pCi/g0.4400.500

RL MDC

1.02

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/21/19 08:47 13.903.832.7124.4Thorium-234

Ac-228 2.50 0.827 0.865 0.790 pCi/g 05/30/19 13:46 06/21/19 08:47 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 38.9 1.02 4.10 0.440 pCi/g 05/30/19 13:46 06/21/19 08:47 1

K-40 13.8 2.44 2.81 1.83 pCi/g 05/30/19 13:46 06/21/19 08:47 1

Pb-210 27.2 5.00 6.04 7.39 pCi/g 05/30/19 13:46 06/21/19 08:47 1

Pb-212 1.83 0.303 0.358 0.437 pCi/g 05/30/19 13:46 06/21/19 08:47 1

Pb-214 39.5 0.871 4.10 0.566 pCi/g 05/30/19 13:46 06/21/19 08:47 1

Tl-208 0.823 0.272 0.285 0.263 pCi/g 05/30/19 13:46 06/21/19 08:47 1

Lab Sample ID: 160-34268-16Client Sample ID: AB02-MB04-05 (8.5-10.0)
Matrix: SolidDate Collected: 05/16/19 13:55

Percent Solids: 94.0Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 24 0.99 0.40 mg/Kg ☼ 06/06/19 12:30 06/17/19 20:52 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 06/06/19 12:30 06/20/19 20:21 2☼Molybdenum 3.7

0.50 0.32 mg/Kg 06/06/19 12:30 06/17/19 20:52 2☼Selenium 4.3
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Client Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34268-16Client Sample ID: AB02-MB04-05 (8.5-10.0)
Matrix: SolidDate Collected: 05/16/19 13:55

Percent Solids: 94.0Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 110 0.099 0.040 mg/Kg ☼ 06/06/19 12:30 06/17/19 20:52 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.99 0.40 mg/Kg 06/06/19 12:30 06/17/19 20:52 2☼Vanadium 79

Lab Sample ID: 160-34268-17Client Sample ID: AB02-MB04-06 (10-11.5)
Matrix: SolidDate Collected: 05/16/19 14:00

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 13.9

(2σ+/-)

1.58

(2σ+/-)

106/20/19 10:1705/30/19 13:46pCi/g0.3320.500

RL MDC

0.701

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 10:17 12.221.751.488.45Thorium-234

Ac-228 2.06 0.396 0.447 0.530 pCi/g 05/30/19 13:46 06/20/19 10:17 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 13.9 0.701 1.58 0.332 pCi/g 05/30/19 13:46 06/20/19 10:17 1

K-40 8.21 1.92 2.09 1.44 pCi/g 05/30/19 13:46 06/20/19 10:17 1

Pb-210 12.2 3.29 3.62 4.91 pCi/g 05/30/19 13:46 06/20/19 10:17 1

Pb-212 2.13 0.223 0.314 0.258 pCi/g 05/30/19 13:46 06/20/19 10:17 1

Pb-214 14.7 0.540 1.58 0.383 pCi/g 05/30/19 13:46 06/20/19 10:17 1

Tl-208 0.620 0.155 0.167 0.160 pCi/g 05/30/19 13:46 06/20/19 10:17 1

Lab Sample ID: 160-34268-17Client Sample ID: AB02-MB04-06 (10-11.5)
Matrix: SolidDate Collected: 05/16/19 14:00

Percent Solids: 95.8Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 12 0.96 0.38 mg/Kg ☼ 06/06/19 12:30 06/17/19 21:19 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 06/06/19 12:30 06/20/19 20:27 2☼Molybdenum 1.8

0.48 0.31 mg/Kg 06/06/19 12:30 06/17/19 21:19 2☼Selenium 2.6

0.096 0.038 mg/Kg 06/06/19 12:30 06/17/19 21:19 2☼Uranium 36

0.96 0.38 mg/Kg 06/06/19 12:30 06/17/19 21:19 2☼Vanadium 50

Lab Sample ID: 160-34268-18Client Sample ID: AB02-MB05-03 (2.5-5.5)
Matrix: SolidDate Collected: 05/16/19 16:55

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.60

(2σ+/-)

0.331

(2σ+/-)

106/20/19 10:4805/30/19 13:46pCi/g0.2160.500

RL MDC

0.289

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 10:48 11.740.9540.950U0.816Thorium-234

Ac-228 2.33 0.302 0.383 0.116 pCi/g 05/30/19 13:46 06/20/19 10:48 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.
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Client Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34268-18Client Sample ID: AB02-MB05-03 (2.5-5.5)
Matrix: SolidDate Collected: 05/16/19 16:55

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Bi-214 1.60 0.289 0.331 0.216 pCi/g 05/30/19 13:46 06/20/19 10:48 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 9.56 1.53 1.81 0.449 pCi/g 05/30/19 13:46 06/20/19 10:48 1

Pb-212 2.41 0.218 0.333 0.176 pCi/g 05/30/19 13:46 06/20/19 10:48 1

Pb-214 1.81 0.231 0.295 0.221 pCi/g 05/30/19 13:46 06/20/19 10:48 1

Tl-208 0.832 0.141 0.164 0.0965 pCi/g 05/30/19 13:46 06/20/19 10:48 1

Lab Sample ID: 160-34268-18Client Sample ID: AB02-MB05-03 (2.5-5.5)
Matrix: SolidDate Collected: 05/16/19 16:55

Percent Solids: 97.1Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.3 0.96 0.38 mg/Kg ☼ 06/06/19 12:30 06/17/19 21:25 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 06/06/19 12:30 06/20/19 20:34 2☼Molybdenum 0.31 J

0.48 0.31 mg/Kg 06/06/19 12:30 06/17/19 21:25 2☼Selenium 2.1

0.096 0.038 mg/Kg 06/06/19 12:30 06/17/19 21:25 2☼Uranium 1.9

0.96 0.38 mg/Kg 06/06/19 12:30 06/17/19 21:25 2☼Vanadium 41

Lab Sample ID: 160-34268-19Client Sample ID: DUP-1
Matrix: SolidDate Collected: 05/16/19 00:00

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.34

(2σ+/-)

0.245

(2σ+/-)

106/20/19 11:0005/30/19 13:46pCi/g0.1360.500

RL MDC

0.202

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 11:00 11.440.8920.886U0.915Thorium-234

Ac-228 2.00 0.359 0.413 0.176 pCi/g 05/30/19 13:46 06/20/19 11:00 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.22 0.957 0.985 0.920 pCi/g 05/30/19 13:46 06/20/19 11:00 1

Bi-214 1.34 0.202 0.245 0.136 pCi/g 05/30/19 13:46 06/20/19 11:00 1

K-40 5.60 1.20 1.33 0.671 pCi/g 05/30/19 13:46 06/20/19 11:00 1

Pb-212 1.95 0.181 0.310 0.144 pCi/g 05/30/19 13:46 06/20/19 11:00 1

Pb-214 1.59 0.180 0.245 0.171 pCi/g 05/30/19 13:46 06/20/19 11:00 1

Tl-208 0.581 0.120 0.134 0.104 pCi/g 05/30/19 13:46 06/20/19 11:00 1

Lab Sample ID: 160-34268-19Client Sample ID: DUP-1
Matrix: SolidDate Collected: 05/16/19 00:00

Percent Solids: 95.6Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.5 0.91 0.36 mg/Kg ☼ 06/06/19 12:30 06/17/19 21:32 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.46 0.18 mg/Kg 06/06/19 12:30 06/20/19 20:41 2☼Molybdenum 0.25 J

0.46 0.29 mg/Kg 06/06/19 12:30 06/17/19 21:32 2☼Selenium 2.1 F1

0.091 0.036 mg/Kg 06/06/19 12:30 06/17/19 21:32 2☼Uranium 2.0
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Client Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34268-19Client Sample ID: DUP-1
Matrix: SolidDate Collected: 05/16/19 00:00

Percent Solids: 95.6Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 34 F1 0.91 0.36 mg/Kg ☼ 06/06/19 12:30 06/17/19 21:32 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-34268-20Client Sample ID: DUP-7
Matrix: SolidDate Collected: 05/16/19 00:00

Date Received: 05/22/19 10:05

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.48

(2σ+/-)

0.297

(2σ+/-)

106/20/19 10:5905/30/19 13:46pCi/g0.1720.500

RL MDC

0.253

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 13:46 06/20/19 10:59 11.410.8060.796U1.08Thorium-234

Ac-228 2.33 0.315 0.395 0.136 pCi/g 05/30/19 13:46 06/20/19 10:59 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.48 0.253 0.297 0.172 pCi/g 05/30/19 13:46 06/20/19 10:59 1

K-40 5.43 1.33 1.44 0.834 pCi/g 05/30/19 13:46 06/20/19 10:59 1

Pb-212 2.25 0.208 0.357 0.148 pCi/g 05/30/19 13:46 06/20/19 10:59 1

Pb-214 1.72 0.212 0.277 0.193 pCi/g 05/30/19 13:46 06/20/19 10:59 1

Tl-208 0.797 0.143 0.165 0.103 pCi/g 05/30/19 13:46 06/20/19 10:59 1

Lab Sample ID: 160-34268-20Client Sample ID: DUP-7
Matrix: SolidDate Collected: 05/16/19 00:00

Percent Solids: 96.4Date Received: 05/22/19 10:05

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.5 0.92 0.37 mg/Kg ☼ 06/06/19 12:34 06/18/19 01:18 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.46 0.18 mg/Kg 06/06/19 12:34 06/15/19 06:12 2☼Molybdenum 0.53

0.46 0.29 mg/Kg 06/06/19 12:34 06/15/19 06:12 2☼Selenium 1.9 F1

0.092 0.037 mg/Kg 06/06/19 12:34 06/18/19 01:18 2☼Uranium 2.0

0.92 0.37 mg/Kg 06/06/19 12:34 06/18/19 01:18 2☼Vanadium 45 F1
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QC Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method: 6020B - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 160-431087/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431934 Prep Batch: 431087

RL MDL

Arsenic ND 0.93 0.37 mg/Kg 06/06/19 12:30 06/17/19 18:33 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.300.46 mg/Kg 06/06/19 12:30 06/17/19 18:33 2Selenium

ND 0.0370.093 mg/Kg 06/06/19 12:30 06/17/19 18:33 2Uranium

ND 0.370.93 mg/Kg 06/06/19 12:30 06/17/19 18:33 2Vanadium

Client Sample ID: Method BlankLab Sample ID: MB 160-431087/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432357 Prep Batch: 431087

RL MDL

Molybdenum ND 0.46 0.19 mg/Kg 06/06/19 12:30 06/20/19 17:41 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-431087/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431934 Prep Batch: 431087

Uranium 96.9 99.3 mg/Kg 102 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-431087/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431934 Prep Batch: 431087

Arsenic 161 159 mg/Kg 98.8 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Selenium 191 201 mg/Kg 105.2 68.6 - 131.

9
Vanadium 56.7 51.2 mg/Kg 90.2 56.8 - 143.

4

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-431087/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432357 Prep Batch: 431087

Molybdenum 110 110 mg/Kg 100.1 70.5 - 129.

1

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: DUP-1Lab Sample ID: 160-34268-19 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431934 Prep Batch: 431087

Arsenic 3.5 95.5 91.3 mg/Kg 92 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Selenium 2.1 F1 47.8 38.1 mg/Kg 75 75 - 125☼

Uranium 2.0 95.6 106 mg/Kg 109 75 - 125☼

Vanadium 34 F1 95.9 103 F1 mg/Kg 72 75 - 125☼
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QC Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: DUP-1Lab Sample ID: 160-34268-19 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432357 Prep Batch: 431087

Molybdenum 0.25 J 47.7 42.5 mg/Kg 89 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: DUP-1Lab Sample ID: 160-34268-19 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431934 Prep Batch: 431087

Arsenic 3.5 101 96.5 mg/Kg 92 75 - 125 6 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Selenium 2.1 F1 50.7 36.3 F1 mg/Kg 67 75 - 125 5 35☼

Uranium 2.0 102 103 mg/Kg 99 75 - 125 3 35☼

Vanadium 34 F1 102 118 mg/Kg 82 75 - 125 14 35☼

Client Sample ID: DUP-1Lab Sample ID: 160-34268-19 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432357 Prep Batch: 431087

Molybdenum 0.25 J 50.7 47.5 mg/Kg 93 75 - 125 11 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 160-431088/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431834 Prep Batch: 431088

RL MDL

Molybdenum ND 0.44 0.18 mg/Kg 06/06/19 12:34 06/15/19 05:52 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.280.44 mg/Kg 06/06/19 12:34 06/15/19 05:52 2Selenium

Client Sample ID: Method BlankLab Sample ID: MB 160-431088/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431088

RL MDL

Arsenic ND 0.89 0.36 mg/Kg 06/06/19 12:34 06/18/19 00:58 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.0360.089 mg/Kg 06/06/19 12:34 06/18/19 00:58 2Uranium

ND 0.360.89 mg/Kg 06/06/19 12:34 06/18/19 00:58 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-431088/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431088

Uranium 98.4 97.3 mg/Kg 99 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-431088/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431834 Prep Batch: 431088

Molybdenum 110 114 mg/Kg 103.9 70.5 - 129.

1

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits
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QC Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-431088/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431834 Prep Batch: 431088

Selenium 191 191 mg/Kg 99.9 68.6 - 131.

9

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-431088/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431088

Arsenic 161 161 mg/Kg 99.9 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Vanadium 56.7 53.6 mg/Kg 94.4 56.8 - 143.

4

Client Sample ID: DUP-7Lab Sample ID: 160-34268-20 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431834 Prep Batch: 431088

Molybdenum 0.53 49.8 44.6 mg/Kg 88 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Selenium 1.9 F1 49.8 39.9 mg/Kg 76 75 - 125☼

Client Sample ID: DUP-7Lab Sample ID: 160-34268-20 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431088

Arsenic 4.5 99.6 98.9 mg/Kg 95 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Uranium 2.0 99.7 110 mg/Kg 108 75 - 125☼

Vanadium 45 F1 100 119 F1 mg/Kg 74 75 - 125☼

Client Sample ID: DUP-7Lab Sample ID: 160-34268-20 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431834 Prep Batch: 431088

Molybdenum 0.53 50.8 45.8 mg/Kg 89 75 - 125 3 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Selenium 1.9 F1 50.9 39.7 F1 mg/Kg 74 75 - 125 1 35☼

Client Sample ID: DUP-7Lab Sample ID: 160-34268-20 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431088

Arsenic 4.5 102 103 mg/Kg 97 75 - 125 4 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Uranium 2.0 102 103 mg/Kg 99 75 - 125 7 35☼

Vanadium 45 F1 102 111 F1 mg/Kg 64 75 - 125 7 35☼
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QC Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LRC 160-431834/3
Matrix: Solid
Analysis Batch: 431834

Molybdenum 3000 3040 ug/L 101 90 - 110

Analyte

LRC LRC

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Selenium 1000 910 ug/L 91 90 - 110

Client Sample ID: Lab Control SampleLab Sample ID: LRC 160-431934/11
Matrix: Solid
Analysis Batch: 431934

Vanadium 1000 974 ug/L 97 90 - 110

Analyte

LRC LRC

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LRC 160-431934/12
Matrix: Solid
Analysis Batch: 431934

Arsenic 2000 1880 ug/L 94 90 - 110

Analyte

LRC LRC

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Selenium 1000 1020 ug/L 102 90 - 110

Uranium 2000 2150 ug/L 108 90 - 110

Client Sample ID: Lab Control SampleLab Sample ID: LRC 160-431935/2
Matrix: Solid
Analysis Batch: 431935

Vanadium 1000 974 ug/L 97 90 - 110

Analyte

LRC LRC

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LRC 160-431935/3
Matrix: Solid
Analysis Batch: 431935

Arsenic 2000 1880 ug/L 94 90 - 110

Analyte

LRC LRC

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Uranium 2000 2150 ug/L 108 90 - 110

Client Sample ID: Lab Control SampleLab Sample ID: LRC 160-432357/12
Matrix: Solid
Analysis Batch: 432357

Molybdenum 3000 2970 ug/L 99 90 - 110

Analyte

LRC LRC

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-430266/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432232 Prep Batch: 430266

Radium-226

Analyte

U 106/20/19 07:0405/30/19 13:46pCi/g0.192

MDC

0.500

RL

0.1060.106

(2σ+/-) (2σ+/-)

MB

-0.01363

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total
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QC Sample Results
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 160-430266/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432232 Prep Batch: 430266

Thorium-234

Analyte

U 106/20/19 07:0405/30/19 13:46pCi/g0.951

MDCRL

0.3460.346

(2σ+/-) (2σ+/-)

MB

0.1395

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 05/30/19 13:46 06/20/19 07:04 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-430266/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432231 Prep Batch: 430266

Americium-241

Analyte

130-7010399.2996.7 11.7 1.23

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 27.7 29.77 3.13 0.298 pCi/g 108 70 - 130

Cobalt-60 11.5 12.33 1.29 0.126 pCi/g 107 70 - 130

Client Sample ID: AB02-MB01-03 (7.0-8.5)Lab Sample ID: 160-34268-1 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432232 Prep Batch: 430266

Radium-226

Analyte

20.265.2455.12 0.640 0.500 0.147

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 3.69 4.458 1.06 1.62 pCi/g 0.94 2

Ac-228 20.472.0101.89 0.329 0.260

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-214 5.12 5.245 0.640 0.147 pCi/g 0.26 2

K-40 8.20 6.985 1.39 0.775 pCi/g 1.06 2

Pb-212 1.74 1.891 0.297 0.162 pCi/g 0.69 2

Pb-214 5.63 5.185 0.601 0.200 pCi/g 0.95 2

Tl-208 0.657 0.6518 0.126 0.0847 pCi/g 0.05 2
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QC Association Summary
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Metals

Prep Batch: 431087

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-34268-1 AB02-MB01-03 (7.0-8.5) Total/NA

Solid 3050B160-34268-2 AB02-MB01-04 (2.0-4.0) Total/NA

Solid 3050B160-34268-3 AB02-MB01-05 (8.5-10.0) Total/NA

Solid 3050B160-34268-4 AB02-MB02-01 Total/NA

Solid 3050B160-34268-5 AB02-MB02-02 Total/NA

Solid 3050B160-34268-6 AB02-MB02-03 (5.5-7.0) Total/NA

Solid 3050B160-34268-7 AB02-MB02-04 (7.0-8.5) Total/NA

Solid 3050B160-34268-8 AB02-MB02-05 (8.5-10.0) Total/NA

Solid 3050B160-34268-9 AB02-MB02-07 (11.5-13.0) Total/NA

Solid 3050B160-34268-10 AB02-MB03-01 Total/NA

Solid 3050B160-34268-11 AB02-MB03-02 Total/NA

Solid 3050B160-34268-12 AB02-MB03-03 (7.0-8.5) Total/NA

Solid 3050B160-34268-13 AB02-MB03-04 (2.5-4.0) Total/NA

Solid 3050B160-34268-14 AB02-MB04-03 (5.5-7.0) Total/NA

Solid 3050B160-34268-15 AB02-MB04-04 (7.0-8.5) Total/NA

Solid 3050B160-34268-16 AB02-MB04-05 (8.5-10.0) Total/NA

Solid 3050B160-34268-17 AB02-MB04-06 (10-11.5) Total/NA

Solid 3050B160-34268-18 AB02-MB05-03 (2.5-5.5) Total/NA

Solid 3050B160-34268-19 DUP-1 Total/NA

Solid 3050BMB 160-431087/1-A Method Blank Total/NA

Solid 3050BLCS 160-431087/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-431087/3-A Lab Control Sample Total/NA

Solid 3050B160-34268-19 MS DUP-1 Total/NA

Solid 3050B160-34268-19 MSD DUP-1 Total/NA

Prep Batch: 431088

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-34268-20 DUP-7 Total/NA

Solid 3050BMB 160-431088/1-A Method Blank Total/NA

Solid 3050BLCS 160-431088/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-431088/3-A Lab Control Sample Total/NA

Solid 3050B160-34268-20 MS DUP-7 Total/NA

Solid 3050B160-34268-20 MSD DUP-7 Total/NA

Analysis Batch: 431834

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 431088160-34268-20 DUP-7 Total/NA

Solid 6020B 431088MB 160-431088/1-A Method Blank Total/NA

Solid 6020B 431088LCSSRM 160-431088/3-A Lab Control Sample Total/NA

Solid 6020BLRC 160-431834/3 Lab Control Sample

Solid 6020B 431088160-34268-20 MS DUP-7 Total/NA

Solid 6020B 431088160-34268-20 MSD DUP-7 Total/NA

Analysis Batch: 431934

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 431087160-34268-1 AB02-MB01-03 (7.0-8.5) Total/NA

Solid 6020B 431087160-34268-2 AB02-MB01-04 (2.0-4.0) Total/NA

Solid 6020B 431087160-34268-3 AB02-MB01-05 (8.5-10.0) Total/NA

Solid 6020B 431087160-34268-4 AB02-MB02-01 Total/NA

Solid 6020B 431087160-34268-5 AB02-MB02-02 Total/NA

Solid 6020B 431087160-34268-6 AB02-MB02-03 (5.5-7.0) Total/NA
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QC Association Summary
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Metals (Continued)

Analysis Batch: 431934 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 431087160-34268-7 AB02-MB02-04 (7.0-8.5) Total/NA

Solid 6020B 431087160-34268-8 AB02-MB02-05 (8.5-10.0) Total/NA

Solid 6020B 431087160-34268-9 AB02-MB02-07 (11.5-13.0) Total/NA

Solid 6020B 431087160-34268-10 AB02-MB03-01 Total/NA

Solid 6020B 431087160-34268-11 AB02-MB03-02 Total/NA

Solid 6020B 431087160-34268-12 AB02-MB03-03 (7.0-8.5) Total/NA

Solid 6020B 431087160-34268-13 AB02-MB03-04 (2.5-4.0) Total/NA

Solid 6020B 431087160-34268-14 AB02-MB04-03 (5.5-7.0) Total/NA

Solid 6020B 431087160-34268-15 AB02-MB04-04 (7.0-8.5) Total/NA

Solid 6020B 431087160-34268-16 AB02-MB04-05 (8.5-10.0) Total/NA

Solid 6020B 431087160-34268-17 AB02-MB04-06 (10-11.5) Total/NA

Solid 6020B 431087160-34268-18 AB02-MB05-03 (2.5-5.5) Total/NA

Solid 6020B 431087160-34268-19 DUP-1 Total/NA

Solid 6020B 431087MB 160-431087/1-A Method Blank Total/NA

Solid 6020B 431087LCS 160-431087/2-A Lab Control Sample Total/NA

Solid 6020B 431087LCSSRM 160-431087/3-A Lab Control Sample Total/NA

Solid 6020BLRC 160-431934/11 Lab Control Sample

Solid 6020BLRC 160-431934/12 Lab Control Sample

Solid 6020B 431087160-34268-19 MS DUP-1 Total/NA

Solid 6020B 431087160-34268-19 MSD DUP-1 Total/NA

Analysis Batch: 431935

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 431088160-34268-20 DUP-7 Total/NA

Solid 6020B 431088MB 160-431088/1-A Method Blank Total/NA

Solid 6020B 431088LCS 160-431088/2-A Lab Control Sample Total/NA

Solid 6020B 431088LCSSRM 160-431088/3-A Lab Control Sample Total/NA

Solid 6020BLRC 160-431935/2 Lab Control Sample

Solid 6020BLRC 160-431935/3 Lab Control Sample

Solid 6020B 431088160-34268-20 MS DUP-7 Total/NA

Solid 6020B 431088160-34268-20 MSD DUP-7 Total/NA

Analysis Batch: 432357

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 431087160-34268-1 AB02-MB01-03 (7.0-8.5) Total/NA

Solid 6020B 431087160-34268-2 AB02-MB01-04 (2.0-4.0) Total/NA

Solid 6020B 431087160-34268-3 AB02-MB01-05 (8.5-10.0) Total/NA

Solid 6020B 431087160-34268-4 AB02-MB02-01 Total/NA

Solid 6020B 431087160-34268-5 AB02-MB02-02 Total/NA

Solid 6020B 431087160-34268-6 AB02-MB02-03 (5.5-7.0) Total/NA

Solid 6020B 431087160-34268-7 AB02-MB02-04 (7.0-8.5) Total/NA

Solid 6020B 431087160-34268-8 AB02-MB02-05 (8.5-10.0) Total/NA

Solid 6020B 431087160-34268-9 AB02-MB02-07 (11.5-13.0) Total/NA

Solid 6020B 431087160-34268-10 AB02-MB03-01 Total/NA

Solid 6020B 431087160-34268-11 AB02-MB03-02 Total/NA

Solid 6020B 431087160-34268-12 AB02-MB03-03 (7.0-8.5) Total/NA

Solid 6020B 431087160-34268-13 AB02-MB03-04 (2.5-4.0) Total/NA

Solid 6020B 431087160-34268-14 AB02-MB04-03 (5.5-7.0) Total/NA

Solid 6020B 431087160-34268-15 AB02-MB04-04 (7.0-8.5) Total/NA

Solid 6020B 431087160-34268-16 AB02-MB04-05 (8.5-10.0) Total/NA

Solid 6020B 431087160-34268-17 AB02-MB04-06 (10-11.5) Total/NA
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QC Association Summary
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Metals (Continued)

Analysis Batch: 432357 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 431087160-34268-18 AB02-MB05-03 (2.5-5.5) Total/NA

Solid 6020B 431087160-34268-19 DUP-1 Total/NA

Solid 6020B 431087MB 160-431087/1-A Method Blank Total/NA

Solid 6020B 431087LCSSRM 160-431087/3-A Lab Control Sample Total/NA

Solid 6020BLRC 160-432357/12 Lab Control Sample

Solid 6020B 431087160-34268-19 MS DUP-1 Total/NA

Solid 6020B 431087160-34268-19 MSD DUP-1 Total/NA

General Chemistry

Analysis Batch: 429820

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-34268-1 AB02-MB01-03 (7.0-8.5) Total/NA

Solid Moisture160-34268-2 AB02-MB01-04 (2.0-4.0) Total/NA

Solid Moisture160-34268-3 AB02-MB01-05 (8.5-10.0) Total/NA

Solid Moisture160-34268-4 AB02-MB02-01 Total/NA

Solid Moisture160-34268-5 AB02-MB02-02 Total/NA

Solid Moisture160-34268-6 AB02-MB02-03 (5.5-7.0) Total/NA

Solid Moisture160-34268-7 AB02-MB02-04 (7.0-8.5) Total/NA

Solid Moisture160-34268-8 AB02-MB02-05 (8.5-10.0) Total/NA

Solid Moisture160-34268-9 AB02-MB02-07 (11.5-13.0) Total/NA

Solid Moisture160-34268-10 AB02-MB03-01 Total/NA

Solid Moisture160-34268-11 AB02-MB03-02 Total/NA

Solid Moisture160-34268-12 AB02-MB03-03 (7.0-8.5) Total/NA

Solid Moisture160-34268-13 AB02-MB03-04 (2.5-4.0) Total/NA

Solid Moisture160-34268-14 AB02-MB04-03 (5.5-7.0) Total/NA

Solid Moisture160-34268-15 AB02-MB04-04 (7.0-8.5) Total/NA

Solid Moisture160-34268-16 AB02-MB04-05 (8.5-10.0) Total/NA

Solid Moisture160-34268-17 AB02-MB04-06 (10-11.5) Total/NA

Solid Moisture160-34268-18 AB02-MB05-03 (2.5-5.5) Total/NA

Solid Moisture160-34268-19 DUP-1 Total/NA

Solid Moisture160-34268-20 DUP-7 Total/NA

Solid Moisture160-34268-1 DU AB02-MB01-03 (7.0-8.5) Total/NA

Rad

Leach Batch: 429702

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-34268-1 AB02-MB01-03 (7.0-8.5) Total/NA

Solid Dry and Grind160-34268-2 AB02-MB01-04 (2.0-4.0) Total/NA

Solid Dry and Grind160-34268-3 AB02-MB01-05 (8.5-10.0) Total/NA

Solid Dry and Grind160-34268-4 AB02-MB02-01 Total/NA

Solid Dry and Grind160-34268-5 AB02-MB02-02 Total/NA

Solid Dry and Grind160-34268-6 AB02-MB02-03 (5.5-7.0) Total/NA

Solid Dry and Grind160-34268-7 AB02-MB02-04 (7.0-8.5) Total/NA

Solid Dry and Grind160-34268-8 AB02-MB02-05 (8.5-10.0) Total/NA

Solid Dry and Grind160-34268-9 AB02-MB02-07 (11.5-13.0) Total/NA

Solid Dry and Grind160-34268-10 AB02-MB03-01 Total/NA

Solid Dry and Grind160-34268-11 AB02-MB03-02 Total/NA

Solid Dry and Grind160-34268-12 AB02-MB03-03 (7.0-8.5) Total/NA

Solid Dry and Grind160-34268-13 AB02-MB03-04 (2.5-4.0) Total/NA

Solid Dry and Grind160-34268-14 AB02-MB04-03 (5.5-7.0) Total/NA
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QC Association Summary
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Rad (Continued)

Leach Batch: 429702 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-34268-15 AB02-MB04-04 (7.0-8.5) Total/NA

Solid Dry and Grind160-34268-16 AB02-MB04-05 (8.5-10.0) Total/NA

Solid Dry and Grind160-34268-17 AB02-MB04-06 (10-11.5) Total/NA

Solid Dry and Grind160-34268-18 AB02-MB05-03 (2.5-5.5) Total/NA

Solid Dry and Grind160-34268-19 DUP-1 Total/NA

Solid Dry and Grind160-34268-20 DUP-7 Total/NA

Solid Dry and Grind160-34268-1 DU AB02-MB01-03 (7.0-8.5) Total/NA

Prep Batch: 430266

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 429702160-34268-1 AB02-MB01-03 (7.0-8.5) Total/NA

Solid Fill_Geo-21 429702160-34268-2 AB02-MB01-04 (2.0-4.0) Total/NA

Solid Fill_Geo-21 429702160-34268-3 AB02-MB01-05 (8.5-10.0) Total/NA

Solid Fill_Geo-21 429702160-34268-4 AB02-MB02-01 Total/NA

Solid Fill_Geo-21 429702160-34268-5 AB02-MB02-02 Total/NA

Solid Fill_Geo-21 429702160-34268-6 AB02-MB02-03 (5.5-7.0) Total/NA

Solid Fill_Geo-21 429702160-34268-7 AB02-MB02-04 (7.0-8.5) Total/NA

Solid Fill_Geo-21 429702160-34268-8 AB02-MB02-05 (8.5-10.0) Total/NA

Solid Fill_Geo-21 429702160-34268-9 AB02-MB02-07 (11.5-13.0) Total/NA

Solid Fill_Geo-21 429702160-34268-10 AB02-MB03-01 Total/NA

Solid Fill_Geo-21 429702160-34268-11 AB02-MB03-02 Total/NA

Solid Fill_Geo-21 429702160-34268-12 AB02-MB03-03 (7.0-8.5) Total/NA

Solid Fill_Geo-21 429702160-34268-13 AB02-MB03-04 (2.5-4.0) Total/NA

Solid Fill_Geo-21 429702160-34268-14 AB02-MB04-03 (5.5-7.0) Total/NA

Solid Fill_Geo-21 429702160-34268-15 AB02-MB04-04 (7.0-8.5) Total/NA

Solid Fill_Geo-21 429702160-34268-16 AB02-MB04-05 (8.5-10.0) Total/NA

Solid Fill_Geo-21 429702160-34268-17 AB02-MB04-06 (10-11.5) Total/NA

Solid Fill_Geo-21 429702160-34268-18 AB02-MB05-03 (2.5-5.5) Total/NA

Solid Fill_Geo-21 429702160-34268-19 DUP-1 Total/NA

Solid Fill_Geo-21 429702160-34268-20 DUP-7 Total/NA

Solid Fill_Geo-21MB 160-430266/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-430266/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 429702160-34268-1 DU AB02-MB01-03 (7.0-8.5) Total/NA
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-34268-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB0 RSE VD

Client Sample ID: AB02-MB01-03 (7.0-8.5) Lab Sample ID: 160-34268-1
Matrix: SolidDate Collected: 05/16/19 15:15

Date Received: 05/22/19 10:05

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429702 05/24/19 09:58 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430266 05/30/19 13:46 KRS TAL SLTotal/NA

Analysis 901.1 1 432236 06/20/19 07:06 KLS TAL SLTotal/NA

Client Sample ID: AB02-MB01-03 (7.0-8.5) Lab Sample ID: 160-34268-1
Matrix: SolidDate Collected: 05/16/19 15:15

Percent Solids: 96.1Date Received: 05/22/19 10:05

Prep 3050B 06/06/19 12:30 LAM431087 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431934 06/17/19 18:52 CB TAL SLTotal/NA

Prep 3050B 431087 06/06/19 12:30 LAM TAL SLTotal/NA

Analysis 6020B 2 432357 06/20/19 18:01 CB TAL SLTotal/NA

Client Sample ID: AB02-MB01-04 (2.0-4.0) Lab Sample ID: 160-34268-2
Matrix: SolidDate Collected: 05/16/19 15:30

Date Received: 05/22/19 10:05

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429702 05/24/19 09:58 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430266 05/30/19 13:46 KRS TAL SLTotal/NA

Analysis 901.1 1 432235 06/20/19 07:05 KLS TAL SLTotal/NA

Client Sample ID: AB02-MB01-04 (2.0-4.0) Lab Sample ID: 160-34268-2
Matrix: SolidDate Collected: 05/16/19 15:30

Percent Solids: 96.5Date Received: 05/22/19 10:05

Prep 3050B 06/06/19 12:30 LAM431087 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431934 06/17/19 18:59 CB TAL SLTotal/NA

Prep 3050B 431087 06/06/19 12:30 LAM TAL SLTotal/NA

Analysis 6020B 2 432357 06/20/19 18:07 CB TAL SLTotal/NA

Client Sample ID: AB02-MB01-05 (8.5-10.0) Lab Sample ID: 160-34268-3
Matrix: SolidDate Collected: 05/16/19 15:45

Date Received: 05/22/19 10:05

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429702 05/24/19 09:58 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430266 05/30/19 13:46 KRS TAL SLTotal/NA

Analysis 901.1 1 432238 06/20/19 07:05 KLS TAL SLTotal/NA
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-34268-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB0 RSE VD

Client Sample ID: AB02-MB01-05 (8.5-10.0) Lab Sample ID: 160-34268-3
Matrix: SolidDate Collected: 05/16/19 15:45

Percent Solids: 96.1Date Received: 05/22/19 10:05

Prep 3050B 06/06/19 12:30 LAM431087 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431934 06/17/19 19:06 CB TAL SLTotal/NA

Prep 3050B 431087 06/06/19 12:30 LAM TAL SLTotal/NA

Analysis 6020B 2 432357 06/20/19 18:14 CB TAL SLTotal/NA

Client Sample ID: AB02-MB02-01 Lab Sample ID: 160-34268-4
Matrix: SolidDate Collected: 05/16/19 10:04

Date Received: 05/22/19 10:05

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429702 05/24/19 09:58 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430266 05/30/19 13:46 KRS TAL SLTotal/NA

Analysis 901.1 1 432231 06/20/19 08:56 KLS TAL SLTotal/NA

Client Sample ID: AB02-MB02-01 Lab Sample ID: 160-34268-4
Matrix: SolidDate Collected: 05/16/19 10:04

Percent Solids: 96.4Date Received: 05/22/19 10:05

Prep 3050B 06/06/19 12:30 LAM431087 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431934 06/17/19 19:12 CB TAL SLTotal/NA

Prep 3050B 431087 06/06/19 12:30 LAM TAL SLTotal/NA

Analysis 6020B 2 432357 06/20/19 18:21 CB TAL SLTotal/NA

Client Sample ID: AB02-MB02-02 Lab Sample ID: 160-34268-5
Matrix: SolidDate Collected: 05/16/19 10:10

Date Received: 05/22/19 10:05

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429702 05/24/19 09:58 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430266 05/30/19 13:46 KRS TAL SLTotal/NA

Analysis 901.1 1 432235 06/20/19 08:22 KLS TAL SLTotal/NA

Client Sample ID: AB02-MB02-02 Lab Sample ID: 160-34268-5
Matrix: SolidDate Collected: 05/16/19 10:10

Percent Solids: 95.3Date Received: 05/22/19 10:05

Prep 3050B 06/06/19 12:30 LAM431087 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431934 06/17/19 19:19 CB TAL SLTotal/NA

Prep 3050B 431087 06/06/19 12:30 LAM TAL SLTotal/NA

Analysis 6020B 2 432357 06/20/19 18:47 CB TAL SLTotal/NA
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-34268-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB0 RSE VD

Client Sample ID: AB02-MB02-03 (5.5-7.0) Lab Sample ID: 160-34268-6
Matrix: SolidDate Collected: 05/16/19 12:30

Date Received: 05/22/19 10:05

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429702 05/24/19 09:58 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430266 05/30/19 13:46 KRS TAL SLTotal/NA

Analysis 901.1 1 432236 06/20/19 08:24 KLS TAL SLTotal/NA

Client Sample ID: AB02-MB02-03 (5.5-7.0) Lab Sample ID: 160-34268-6
Matrix: SolidDate Collected: 05/16/19 12:30

Percent Solids: 96.0Date Received: 05/22/19 10:05

Prep 3050B 06/06/19 12:30 LAM431087 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431934 06/17/19 19:26 CB TAL SLTotal/NA

Prep 3050B 431087 06/06/19 12:30 LAM TAL SLTotal/NA

Analysis 6020B 2 432357 06/20/19 18:54 CB TAL SLTotal/NA

Client Sample ID: AB02-MB02-04 (7.0-8.5) Lab Sample ID: 160-34268-7
Matrix: SolidDate Collected: 05/16/19 12:35

Date Received: 05/22/19 10:05

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429702 05/24/19 09:58 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430266 05/30/19 13:46 KRS TAL SLTotal/NA

Analysis 901.1 1 432238 06/20/19 08:27 KLS TAL SLTotal/NA

Client Sample ID: AB02-MB02-04 (7.0-8.5) Lab Sample ID: 160-34268-7
Matrix: SolidDate Collected: 05/16/19 12:35

Percent Solids: 92.7Date Received: 05/22/19 10:05

Prep 3050B 06/06/19 12:30 LAM431087 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431934 06/17/19 19:52 CB TAL SLTotal/NA

Prep 3050B 431087 06/06/19 12:30 LAM TAL SLTotal/NA

Analysis 6020B 2 432357 06/20/19 19:01 CB TAL SLTotal/NA

Client Sample ID: AB02-MB02-05 (8.5-10.0) Lab Sample ID: 160-34268-8
Matrix: SolidDate Collected: 05/16/19 12:40

Date Received: 05/22/19 10:05

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429702 05/24/19 09:58 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430266 05/30/19 13:46 KRS TAL SLTotal/NA

Analysis 901.1 1 432232 06/20/19 08:58 KLS TAL SLTotal/NA
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-34268-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB0 RSE VD

Client Sample ID: AB02-MB02-05 (8.5-10.0) Lab Sample ID: 160-34268-8
Matrix: SolidDate Collected: 05/16/19 12:40

Percent Solids: 94.6Date Received: 05/22/19 10:05

Prep 3050B 06/06/19 12:30 LAM431087 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431934 06/17/19 19:59 CB TAL SLTotal/NA

Prep 3050B 431087 06/06/19 12:30 LAM TAL SLTotal/NA

Analysis 6020B 2 432357 06/20/19 19:07 CB TAL SLTotal/NA

Client Sample ID: AB02-MB02-07 (11.5-13.0) Lab Sample ID: 160-34268-9
Matrix: SolidDate Collected: 05/16/19 13:00

Date Received: 05/22/19 10:05

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429702 05/24/19 09:58 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430266 05/30/19 13:46 KRS TAL SLTotal/NA

Analysis 901.1 1 432235 06/20/19 09:09 KLS TAL SLTotal/NA

Client Sample ID: AB02-MB02-07 (11.5-13.0) Lab Sample ID: 160-34268-9
Matrix: SolidDate Collected: 05/16/19 13:00

Percent Solids: 95.6Date Received: 05/22/19 10:05

Prep 3050B 06/06/19 12:30 LAM431087 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431934 06/17/19 20:05 CB TAL SLTotal/NA

Prep 3050B 431087 06/06/19 12:30 LAM TAL SLTotal/NA

Analysis 6020B 2 432357 06/20/19 19:14 CB TAL SLTotal/NA

Client Sample ID: AB02-MB03-01 Lab Sample ID: 160-34268-10
Matrix: SolidDate Collected: 05/16/19 09:40

Date Received: 05/22/19 10:05

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429702 05/24/19 09:58 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430266 05/30/19 13:46 KRS TAL SLTotal/NA

Analysis 901.1 1 432236 06/20/19 09:12 KLS TAL SLTotal/NA

Client Sample ID: AB02-MB03-01 Lab Sample ID: 160-34268-10
Matrix: SolidDate Collected: 05/16/19 09:40

Percent Solids: 96.5Date Received: 05/22/19 10:05

Prep 3050B 06/06/19 12:30 LAM431087 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431934 06/17/19 20:12 CB TAL SLTotal/NA

Prep 3050B 431087 06/06/19 12:30 LAM TAL SLTotal/NA

Analysis 6020B 2 432357 06/20/19 19:21 CB TAL SLTotal/NA
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-34268-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB0 RSE VD

Client Sample ID: AB02-MB03-02 Lab Sample ID: 160-34268-11
Matrix: SolidDate Collected: 05/16/19 09:46

Date Received: 05/22/19 10:05

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429702 05/24/19 09:58 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430266 05/30/19 13:46 KRS TAL SLTotal/NA

Analysis 901.1 1 432238 06/20/19 09:12 KLS TAL SLTotal/NA

Client Sample ID: AB02-MB03-02 Lab Sample ID: 160-34268-11
Matrix: SolidDate Collected: 05/16/19 09:46

Percent Solids: 95.3Date Received: 05/22/19 10:05

Prep 3050B 06/06/19 12:30 LAM431087 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431934 06/17/19 20:19 CB TAL SLTotal/NA

Prep 3050B 431087 06/06/19 12:30 LAM TAL SLTotal/NA

Analysis 6020B 2 432357 06/20/19 19:27 CB TAL SLTotal/NA

Client Sample ID: AB02-MB03-03 (7.0-8.5) Lab Sample ID: 160-34268-12
Matrix: SolidDate Collected: 05/16/19 16:05

Date Received: 05/22/19 10:05

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429702 05/24/19 09:58 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430266 05/30/19 13:46 KRS TAL SLTotal/NA

Analysis 901.1 1 432232 06/20/19 10:10 KLS TAL SLTotal/NA

Client Sample ID: AB02-MB03-03 (7.0-8.5) Lab Sample ID: 160-34268-12
Matrix: SolidDate Collected: 05/16/19 16:05

Percent Solids: 96.7Date Received: 05/22/19 10:05

Prep 3050B 06/06/19 12:30 LAM431087 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431934 06/17/19 20:25 CB TAL SLTotal/NA

Prep 3050B 431087 06/06/19 12:30 LAM TAL SLTotal/NA

Analysis 6020B 2 432357 06/20/19 19:34 CB TAL SLTotal/NA

Client Sample ID: AB02-MB03-04 (2.5-4.0) Lab Sample ID: 160-34268-13
Matrix: SolidDate Collected: 05/16/19 16:10

Date Received: 05/22/19 10:05

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429702 05/24/19 09:58 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430266 05/30/19 13:46 KRS TAL SLTotal/NA

Analysis 901.1 1 432232 06/20/19 10:44 KLS TAL SLTotal/NA
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-34268-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB0 RSE VD

Client Sample ID: AB02-MB03-04 (2.5-4.0) Lab Sample ID: 160-34268-13
Matrix: SolidDate Collected: 05/16/19 16:10

Percent Solids: 97.1Date Received: 05/22/19 10:05

Prep 3050B 06/06/19 12:30 LAM431087 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431934 06/17/19 20:32 CB TAL SLTotal/NA

Prep 3050B 431087 06/06/19 12:30 LAM TAL SLTotal/NA

Analysis 6020B 2 432357 06/20/19 19:41 CB TAL SLTotal/NA

Client Sample ID: AB02-MB04-03 (5.5-7.0) Lab Sample ID: 160-34268-14
Matrix: SolidDate Collected: 05/16/19 13:45

Date Received: 05/22/19 10:05

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429702 05/24/19 09:58 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430266 05/30/19 13:46 KRS TAL SLTotal/NA

Analysis 901.1 1 432231 06/20/19 10:12 KLS TAL SLTotal/NA

Client Sample ID: AB02-MB04-03 (5.5-7.0) Lab Sample ID: 160-34268-14
Matrix: SolidDate Collected: 05/16/19 13:45

Percent Solids: 94.8Date Received: 05/22/19 10:05

Prep 3050B 06/06/19 12:30 LAM431087 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431934 06/17/19 20:39 CB TAL SLTotal/NA

Prep 3050B 431087 06/06/19 12:30 LAM TAL SLTotal/NA

Analysis 6020B 2 432357 06/20/19 19:47 CB TAL SLTotal/NA

Client Sample ID: AB02-MB04-04 (7.0-8.5) Lab Sample ID: 160-34268-15
Matrix: SolidDate Collected: 05/16/19 13:50

Date Received: 05/22/19 10:05

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429702 05/24/19 09:58 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430266 05/30/19 13:46 KRS TAL SLTotal/NA

Analysis 901.1 1 432235 06/20/19 10:14 KLS TAL SLTotal/NA

Client Sample ID: AB02-MB04-04 (7.0-8.5) Lab Sample ID: 160-34268-15
Matrix: SolidDate Collected: 05/16/19 13:50

Percent Solids: 95.1Date Received: 05/22/19 10:05

Prep 3050B 06/06/19 12:30 LAM431087 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431934 06/17/19 20:45 CB TAL SLTotal/NA

Prep 3050B 431087 06/06/19 12:30 LAM TAL SLTotal/NA

Analysis 6020B 2 432357 06/20/19 20:14 CB TAL SLTotal/NA
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-34268-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB0 RSE VD

Client Sample ID: AB02-MB04-05 (8.5-10.0) Lab Sample ID: 160-34268-16
Matrix: SolidDate Collected: 05/16/19 13:55

Date Received: 05/22/19 10:05

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429702 05/24/19 09:58 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430266 05/30/19 13:46 KRS TAL SLTotal/NA

Analysis 901.1 1 432353 06/21/19 08:47 KLS TAL SLTotal/NA

Client Sample ID: AB02-MB04-05 (8.5-10.0) Lab Sample ID: 160-34268-16
Matrix: SolidDate Collected: 05/16/19 13:55

Percent Solids: 94.0Date Received: 05/22/19 10:05

Prep 3050B 06/06/19 12:30 LAM431087 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431934 06/17/19 20:52 CB TAL SLTotal/NA

Prep 3050B 431087 06/06/19 12:30 LAM TAL SLTotal/NA

Analysis 6020B 2 432357 06/20/19 20:21 CB TAL SLTotal/NA

Client Sample ID: AB02-MB04-06 (10-11.5) Lab Sample ID: 160-34268-17
Matrix: SolidDate Collected: 05/16/19 14:00

Date Received: 05/22/19 10:05

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429702 05/24/19 09:58 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430266 05/30/19 13:46 KRS TAL SLTotal/NA

Analysis 901.1 1 432238 06/20/19 10:17 KLS TAL SLTotal/NA

Client Sample ID: AB02-MB04-06 (10-11.5) Lab Sample ID: 160-34268-17
Matrix: SolidDate Collected: 05/16/19 14:00

Percent Solids: 95.8Date Received: 05/22/19 10:05

Prep 3050B 06/06/19 12:30 LAM431087 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431934 06/17/19 21:19 CB TAL SLTotal/NA

Prep 3050B 431087 06/06/19 12:30 LAM TAL SLTotal/NA

Analysis 6020B 2 432357 06/20/19 20:27 CB TAL SLTotal/NA

Client Sample ID: AB02-MB05-03 (2.5-5.5) Lab Sample ID: 160-34268-18
Matrix: SolidDate Collected: 05/16/19 16:55

Date Received: 05/22/19 10:05

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429702 05/24/19 09:58 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430266 05/30/19 13:46 KRS TAL SLTotal/NA

Analysis 901.1 1 432231 06/20/19 10:48 KLS TAL SLTotal/NA

Eurofins TestAmerica, St. Louis
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-34268-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB0 RSE VD

Client Sample ID: AB02-MB05-03 (2.5-5.5) Lab Sample ID: 160-34268-18
Matrix: SolidDate Collected: 05/16/19 16:55

Percent Solids: 97.1Date Received: 05/22/19 10:05

Prep 3050B 06/06/19 12:30 LAM431087 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431934 06/17/19 21:25 CB TAL SLTotal/NA

Prep 3050B 431087 06/06/19 12:30 LAM TAL SLTotal/NA

Analysis 6020B 2 432357 06/20/19 20:34 CB TAL SLTotal/NA

Client Sample ID: DUP-1 Lab Sample ID: 160-34268-19
Matrix: SolidDate Collected: 05/16/19 00:00

Date Received: 05/22/19 10:05

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429702 05/24/19 09:58 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430266 05/30/19 13:46 KRS TAL SLTotal/NA

Analysis 901.1 1 432235 06/20/19 11:00 KLS TAL SLTotal/NA

Client Sample ID: DUP-1 Lab Sample ID: 160-34268-19
Matrix: SolidDate Collected: 05/16/19 00:00

Percent Solids: 95.6Date Received: 05/22/19 10:05

Prep 3050B 06/06/19 12:30 LAM431087 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431934 06/17/19 21:32 CB TAL SLTotal/NA

Prep 3050B 431087 06/06/19 12:30 LAM TAL SLTotal/NA

Analysis 6020B 2 432357 06/20/19 20:41 CB TAL SLTotal/NA

Client Sample ID: DUP-7 Lab Sample ID: 160-34268-20
Matrix: SolidDate Collected: 05/16/19 00:00

Date Received: 05/22/19 10:05

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429702 05/24/19 09:58 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430266 05/30/19 13:46 KRS TAL SLTotal/NA

Analysis 901.1 1 432236 06/20/19 10:59 KLS TAL SLTotal/NA

Client Sample ID: DUP-7 Lab Sample ID: 160-34268-20
Matrix: SolidDate Collected: 05/16/19 00:00

Percent Solids: 96.4Date Received: 05/22/19 10:05

Prep 3050B 06/06/19 12:34 LAM431088 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431834 06/15/19 06:12 CB TAL SLTotal/NA

Prep 3050B 431088 06/06/19 12:34 LAM TAL SLTotal/NA

Analysis 6020B 2 431935 06/18/19 01:18 CB TAL SLTotal/NA

Eurofins TestAmerica, St. Louis
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-34268-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB0 RSE VD

Laboratory References:

TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Eurofins TestAmerica, St. Louis
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Accreditation/Certification Summary
Client: ARCADIS U.S., Inc. Job ID: 160-34268-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB0 RSE VD

Laboratory: Eurofins TestAmerica, St. Louis
All accreditations/certifications held by this laboratory are listed.  Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number Expiration Date

Alaska MO0005410State Program 06-30-19

ANAB Dept. of Defense ELAP L2305 04-06-22

ANAB DoD L2305 04-06-22

Arizona State Program 9 AZ0813 12-08-19

California State Program 9 2886 06-30-19 *

Connecticut State Program 1 PH-0241 03-31-21

Florida NELAP 4 E87689 06-30-19 *

Hawaii State Program 9 NA 06-30-19

Illinois NELAP 5 200023 11-30-19

Iowa State Program 7 373 12-01-20

Kansas NELAP 7 E-10236 10-31-19

Kentucky (DW) State Program 4 KY90125 12-31-19

Louisiana NELAP 6 04080 06-30-19

Louisiana (DW) NELAP 6 LA011 12-31-19

Maryland State Program 3 310 09-30-19

Michigan State Program 5 9005 06-30-19

Missouri State Program 7 780 06-30-19

Nevada State Program 9 MO000542018-1 07-31-19

New Jersey NELAP 2 MO002 06-30-19 *

New York NELAP 2 11616 03-31-20

New York NELAP 11616 04-01-20

North Dakota State Program 8 R207 06-30-19 *

NRC NRC 24-24817-01 12-31-22

Oklahoma State 9997 08-31-19

Oklahoma State Program 6 9997 08-31-19

Pennsylvania NELAP 3 68-00540 02-28-20

Pennsylvania NELAP 68-00540 02-28-20

South Carolina State Program 4 85002001 06-30-19

Texas NELAP 6 T104704193-18-13 07-31-19

Texas NELAP T104704193-19-13 07-31-20

US Fish & Wildlife Federal 058448 07-31-19

USDA Federal P330-17-0028 02-02-20

Utah NELAP 8 MO000542018-10 07-31-19

Virginia NELAP 3 460230 06-14-20

Washington State Program 10 C592 08-30-19

West Virginia DEP State Program 3 381 08-31-19

Eurofins TestAmerica, St. Louis

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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Method Summary
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method Method Description LaboratoryProtocol

SW8466020B Metals (ICP/MS) TAL SL

EPAMoisture Percent Moisture TAL SL

EPA901.1 Radium-226 & Other Gamma Emitters (GS) TAL SL

SW8463050B Preparation,  Metals TAL SL

NoneDry and Grind Preparation, Dry and Grind TAL SL

NoneFill_Geo-21 Fill Geometry, 21-Day In-Growth TAL SL

Protocol References:

EPA = US Environmental Protection Agency

None = None

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Eurofins TestAmerica, St. Louis
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Sample Summary
Job ID: 160-34268-1Client: ARCADIS U.S., Inc.
SDG: AB0 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID Client Sample ID ReceivedCollectedMatrix Asset ID

160-34268-1 AB02-MB01-03 (7.0-8.5) Solid 05/16/19 15:15 05/22/19 10:05

160-34268-2 AB02-MB01-04 (2.0-4.0) Solid 05/16/19 15:30 05/22/19 10:05

160-34268-3 AB02-MB01-05 (8.5-10.0) Solid 05/16/19 15:45 05/22/19 10:05

160-34268-4 AB02-MB02-01 Solid 05/16/19 10:04 05/22/19 10:05

160-34268-5 AB02-MB02-02 Solid 05/16/19 10:10 05/22/19 10:05

160-34268-6 AB02-MB02-03 (5.5-7.0) Solid 05/16/19 12:30 05/22/19 10:05

160-34268-7 AB02-MB02-04 (7.0-8.5) Solid 05/16/19 12:35 05/22/19 10:05

160-34268-8 AB02-MB02-05 (8.5-10.0) Solid 05/16/19 12:40 05/22/19 10:05

160-34268-9 AB02-MB02-07 (11.5-13.0) Solid 05/16/19 13:00 05/22/19 10:05

160-34268-10 AB02-MB03-01 Solid 05/16/19 09:40 05/22/19 10:05

160-34268-11 AB02-MB03-02 Solid 05/16/19 09:46 05/22/19 10:05

160-34268-12 AB02-MB03-03 (7.0-8.5) Solid 05/16/19 16:05 05/22/19 10:05

160-34268-13 AB02-MB03-04 (2.5-4.0) Solid 05/16/19 16:10 05/22/19 10:05

160-34268-14 AB02-MB04-03 (5.5-7.0) Solid 05/16/19 13:45 05/22/19 10:05

160-34268-15 AB02-MB04-04 (7.0-8.5) Solid 05/16/19 13:50 05/22/19 10:05

160-34268-16 AB02-MB04-05 (8.5-10.0) Solid 05/16/19 13:55 05/22/19 10:05

160-34268-17 AB02-MB04-06 (10-11.5) Solid 05/16/19 14:00 05/22/19 10:05

160-34268-18 AB02-MB05-03 (2.5-5.5) Solid 05/16/19 16:55 05/22/19 10:05

160-34268-19 DUP-1 Solid 05/16/19 00:00 05/22/19 10:05

160-34268-20 DUP-7 Solid 05/16/19 00:00 05/22/19 10:05

Eurofins TestAmerica, St. Louis
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.:

AB0 RSE VD

160-34268-1Eurofins TestAmerica, St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

05/20/20 (Purchased Reagent) Ag 40.01 mg/LCPI International, Lot 10094019-5MPREP1-A_00002
Al 2000 mg/L
Arsenic 200.2 mg/L
B 40 mg/L
Ba 200.2 mg/L
Be 20.02 mg/L
Bi 200.4 mg/L
Ca 2005 mg/L
Cd 200.2 mg/L
Co 200.9 mg/L
Cr 200.3 mg/L
Cu 200.4 mg/L
Fe 2001 mg/L
K 2002 mg/L
Li 20.02 mg/L
Mg 2000 mg/L
Mn 200.2 mg/L
Na 2002 mg/L
Ni 200.3 mg/L
P 200.2 mg/L
Pb 200.2 mg/L
Selenium 100.1 mg/L
Sm 200 mg/L
Sr 200.6 mg/L
Th 200.2 mg/L
Tl 40 mg/L
Uranium 200.4 mg/L
Vanadium 200.9 mg/L
Zn 199.9 mg/L

05/20/20 (Purchased Reagent) Sulfur 2001 mg/LCPI International, Lot 10094019-6MPREP1-B_00002

05/20/20 (Purchased Reagent) Molybdenum 100 mg/LCPI International, Lot 10094019-4MPREP2_00020
Sb 99.98 mg/L
Si 1000 mg/L
Sn 199.8 mg/L
Ti 199.9 mg/L
W 200 mg/L
Zr 199.9 mg/L

MS CAL 1 A_00005 Arsenic 10 ug/L500 mL 0.5 mL07/14/19 06/14/19MS A CAL1 LLC_00389 2% HCL 2% HN03, Lot 
1747053

Selenium 5 ug/L
Uranium 1 ug/L
Vanadium 10 ug/L

MS CAL 1 B_00006 0.5 mL Molybdenum 5 ug/L
10/03/19 (Purchased Reagent) Arsenic 10 ug/mLInorganic Ventures, Lot N2-MEB671843.MS CAL 1 A_00005

Selenium 5 ug/mL
Uranium 1 ug/mL
Vanadium 10 ug/mL

Page 42 of 1906



REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.:

AB0 RSE VD

160-34268-1Eurofins TestAmerica, St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

10/03/19 (Purchased Reagent) Molybdenum 5 ug/mLInorganic Ventures, Lot N2-MEB671844.MS CAL 1 B_00006

MS CAL3 A_00010 Arsenic 100 ug/L500 mL 0.5 mL07/14/19 06/14/19MS A CAL2 CCV_00350 2% HCL 2% HN03, Lot 
1747053

Selenium 50 ug/L
Uranium 100 ug/L
Vanadium 100 ug/L

MS CAL3 B_00011 0.5 mL Molybdenum 50 ug/L
08/20/19 (Purchased Reagent) Arsenic 100 ug/mLInorganic Ventures, Lot N2-MEB670610.MS CAL3 A_00010

Selenium 50 ug/mL
Uranium 100 ug/mL
Vanadium 100 ug/mL

08/20/19 (Purchased Reagent) Molybdenum 50 ug/mLInorganic Ventures, Lot N2-MEB670611.MS CAL3 B_00011

MS CAL3 A_00011 Arsenic 200 ug/L200 mL 0.4 mL07/14/19 06/14/19MS A CAL3_00310 2% HCL 2% HN03, Lot 
1747053

Selenium 100 ug/L
Uranium 200 ug/L
Vanadium 200 ug/L

MS CAL3 B_00012 0.4 mL Molybdenum 100 ug/L
05/31/20 (Purchased Reagent) Arsenic 100 ug/mLCPI, Lot 10097743-1.MS CAL3 A_00011

Selenium 50 ug/mL
Uranium 100 ug/mL
Vanadium 100 ug/mL

05/31/20 (Purchased Reagent) Molybdenum 50 ug/mLCPI, Lot 10097743-2.MS CAL3 B_00012

MS ICSA_00032 Al 100 mg/L100 mL 10 mL06/21/19 06/14/19MS A ICSA_00297 2% HCL 2% HN03, Lot 
1747053

Molybdenum 2 mg/L
05/14/20 (Purchased Reagent) Al 1000 ug/mLCPI, Lot 992328-1.MS ICSA_00032

Molybdenum 20 ug/mL

MS CAL3 A_00010 Arsenic 50 ug/L100 mL 0.05 mL06/21/19 06/14/19MS A ICSAB_00307 2% HCL 2% HN03, Lot 
1747053

Selenium 25 ug/L
Uranium 50 ug/L
Vanadium 50 ug/L
Molybdenum 2025 ug/LMS CAL3 B_00011 0.05 mL

MS ICSA_00032 10 mL Molybdenum 2025 ug/L
08/20/19 (Purchased Reagent) Arsenic 100 ug/mLInorganic Ventures, Lot N2-MEB670610.MS CAL3 A_00010

Selenium 50 ug/mL
Uranium 100 ug/mL
Vanadium 100 ug/mL

08/20/19 (Purchased Reagent) Molybdenum 50 ug/mLInorganic Ventures, Lot N2-MEB670611.MS CAL3 B_00011
05/14/20 (Purchased Reagent) Molybdenum 20 ug/mLCPI, Lot 992328-1.MS ICSA_00032

MS ICV 1_00009 Molybdenum 50 ug/L100 mL 0.05 mL06/15/19 06/14/19MS A ICV_00952 2% Nitric Acid, Lot 
1747053

Selenium 50 ug/L
05/31/20 (Purchased Reagent) Molybdenum 100 ug/mLCPI, Lot 10097743-3.MS ICV 1_00009

Selenium 100 ug/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.:

AB0 RSE VD

160-34268-1Eurofins TestAmerica, St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

MS ICV 1_00009 Arsenic 100 ug/L100 mL 0.05 mL06/18/19 06/17/19MS A ICV_00953 2% Nitric Acid, Lot 
1747053

Selenium 50 ug/L
Uranium 100 ug/LMS ICV 2_00009 0.05 mL
Vanadium 100 ug/L

05/31/20 (Purchased Reagent) Arsenic 200 ug/mLCPI, Lot 10097743-3.MS ICV 1_00009
Selenium 100 ug/mL

05/31/20 (Purchased Reagent) Uranium 200 ug/mLCPI, Lot 10097743-4.MS ICV 2_00009
Vanadium 200 ug/mL

06/21/19 06/20/19 100 mL MS ICV 1_00009 0.05 mL Molybdenum 50 ug/LMS A ICV_00956 2% Nitric Acid, Lot 
1747053

05/31/20 (Purchased Reagent) Molybdenum 100 ug/mLCPI, Lot 10097743-3.MS ICV 1_00009

10/03/19 (Purchased Reagent) Arsenic 10 ug/mLInorganic Ventures, Lot N2-MEB671843MS CAL 1 A_00005
Selenium 5 ug/mL
Uranium 1 ug/mL
Vanadium 10 ug/mL

10/03/19 (Purchased Reagent) Molybdenum 5 ug/mLInorganic Ventures, Lot N2-MEB671844MS CAL 1 B_00006

07/14/19 06/14/19 200 mL MS CAL3 A_00010 2 mL Vanadium 1 ug/mLMS LDR 1_00161 2% HCL 2% HNO3, Lot 
1747053

08/20/19 (Purchased Reagent) Vanadium 100 ug/mLInorganic Ventures, Lot N2-MEB670610.MS CAL3 A_00010

MS CAL3 A_00010 Arsenic 2 ug/mL200 mL 4 mL07/14/19 06/14/19MS LDR 2_00170 2% HCL 2% HNO3, Lot 
1747053

Selenium 1 ug/mL
Uranium 2 ug/mL
Molybdenum 3 ug/mLMS CAL3 B_00011 4 mL

MS ICSA_00031 20 mL Molybdenum 3 ug/mL
08/20/19 (Purchased Reagent) Arsenic 100 ug/mLInorganic Ventures, Lot N2-MEB670610.MS CAL3 A_00010

Selenium 50 ug/mL
Uranium 100 ug/mL

08/20/19 (Purchased Reagent) Molybdenum 50 ug/mLInorganic Ventures, Lot N2-MEB670611.MS CAL3 B_00011
02/19/20 (Purchased Reagent) Molybdenum 20 ug/mLCPI, Lot 992328-1.MS ICSA_00031

03/31/20 (Purchased Reagent) Ag 43.3 mg/KgERA, Lot D099-540PR_LCSSRM_00023
Al 8360 mg/Kg
Arsenic 161 mg/Kg
B 91.6 mg/Kg
Ba 260 mg/Kg
Be 97.6 mg/Kg
Ca 4760 mg/Kg
Cd 211 mg/Kg
Co 48.2 mg/Kg
Cr 136 mg/Kg
Cu 166 mg/Kg
Fe 14100 mg/Kg
Hg 11.5 mg/Kg
K 2020 mg/Kg
Mg 2340 mg/Kg
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.:

AB0 RSE VD

160-34268-1Eurofins TestAmerica, St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Mn 288 mg/Kg
Molybdenum 110 mg/Kg
Na 218 mg/Kg
Ni 91.9 mg/Kg
Pb 111 mg/Kg
Sb 75.5 mg/Kg
Selenium 191 mg/Kg
Sn 99.9 mg/Kg
Sr 107 mg/Kg
Ti 376 mg/Kg
Tl 156 mg/Kg
Vanadium 56.7 mg/Kg
Zn 199 mg/Kg

Gamma Ampuole_00001 Americium-241 9.4429 Bq0.9986 
Source

0.9986 g04/01/59 02/23/11Source A_00001 water, Lot 79670-334

Cd-109 132.909 Bq
Ce-139 4.4538 Bq
Cesium-137 3.7296 Bq
Co-57 2.9513 Bq
Cobalt-60 6.2002 Bq
Hg-203 9.6996 Bq
Sn-113 7.6266 Bq
Y-88 12.712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00001 Americium-241 9.4429 Bq1.0511 
Source

1.0511 g04/01/59 02/23/11Source B_00001 water, Lot 79670-334

Cd-109 132.909 Bq
Ce-139 4.4538 Bq
Cesium-137 3.7296 Bq
Co-57 2.9513 Bq
Cobalt-60 6.2002 Bq
Hg-203 9.6996 Bq
Sn-113 7.6266 Bq
Y-88 12.712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.:

AB0 RSE VD

160-34268-1Eurofins TestAmerica, St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00001 Americium-241 9442.9 Bq0.9781 g 0.9781 g04/01/59 02/23/11Source D_00001 water, Lot 79670-334
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00001 Americium-241 9442.9 Bq1.0205 g 1.0205 g04/01/59 02/23/11Source E_00001 water, Lot 79670-334
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00003 Americium-241 1924.27 Bq10 mL 2.1184 g01/01/51 01/01/12Source H_00002 wataer, Lot 83725-334
Cd-109 27950 Bq
Ce-139 927.965 Bq
Cesium-137 774.911 Bq
Co-57 605.079 Bq
Cobalt-60 1273.92 Bq
Hg-203 2007.23 Bq
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.:

AB0 RSE VD

160-34268-1Eurofins TestAmerica, St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Sn-113 1643.41 Bq
Y-88 2681.34 Bq

01/19/61 (Purchased Reagent) Americium-241 9083.6 BqAnalytics, Lot 83725-334.Gamma Ampuole_00003
Cd-109 131939 Bq
Ce-139 4380.5 Bq
Cesium-137 3658 Bq
Co-57 2856.3 Bq
Cobalt-60 6013.6 Bq
Hg-203 9475.2 Bq
Sn-113 7757.8 Bq
Y-88 12657.4 Bq

09/14/19 (Purchased Reagent) Americium-241 219 dpm/gAnalytics, Lot 74139-334Tuna Can LCS_00008
Cesium-137 82.3 dpm/g
Cobalt-60 136 dpm/g

02/09/17 (Purchased Reagent) Americium-241 1164 BqEckert & Ziegler, Lot 90099Tuna Can_00003
Cd-109 16373 Bq
Ce-139 549 Bq
Cesium-137 467 Bq
Co-57 362 Bq
Cobalt-60 735 Bq
Hg-203 1171 Bq
Pb-210 14936 Bq
Sn-113 967 Bq
Y-88 1590 Bq

03/01/16 (Purchased Reagent) Americium-241 1195 BqEckert & Ziegler, Lot 83814-334Tuna Can_00006
Cd-109 16353 Bq
Ce-139 543 Bq
Cesium-137 453 Bq
Co-57 354 Bq
Cobalt-60 745 Bq
Hg-203 1175 Bq
Pb-210 14606 Bq
Sn-113 961 Bq
Y-88 1568 Bq
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Reagent

Gamma Ampuole_00001
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Reagent

Gamma Ampuole_00003
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Reagent

MPREP1-A_00002
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Reagent

MPREP1-B_00002
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Reagent

MPREP2_00020
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Reagent

MS CAL 1 A_00005
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Reagent

MS CAL 1 B_00006
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Reagent

MS CAL3 A_00010
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1.0 ACCREDITATION I REGISTRATION 

INORGANIC VENTURES is accredited to ISO Guide 34. "General Requirements for 
the Compelence of Reference Material Producers" and ISOIiEC 17025, "General 
Requirements for the Competence of Testing and Calibration Laboratories". 
Inorganic Ventures IS also an ISO 9001 registered manufacturer (QSR Certificate 
Number QSR·1034). 

2.0 PRODUCT DESCRIPTION 

Product Code 

Catalog Number: 


Lot Number: 


Matrix: 


Value I Analyte(s): 


Multi Analyle Custom Grade Solution 

TA·CAL·3 

N2·MEBS70610 

5% (vlv) HN03 

200 ~gfml ea: 
Boron, 
100 ~gfml ea: 
Barium, 
Cobatt. 
lilhium. 
Lead, 
Thorium, 
Vanadium, 

50 ~glml ea: 
Selenium, 
20 ~Imlea: 
Silver, 

Beryllium, 
Chromium, 

Manganese, 
Samarium, 
Arsenic, 
Zinc, 

Thallium 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

ANALYTE CERTIFIED VALUE 
Arsenic,As 101l.Q. Q.9I'1!1mL 

Beryllium, Be 100,0 :t 0,$ pgfmL 

Cadmium, Cd 1oo.0:t O.4lJQlmL 

Cobalt,Cc. 100,0 t 0.5 ~/mL 

Lead, Pb 100,0 ± O.51Jg/mL 

Manganese, Mn 100.0 t 0.5 ~mL 

Samarium, Sm 1oo.0::t 0.4 llQImL 

Silver, Ag 20.00:t 0.14 ~glmL 

Thallium, TI 20.00 t 0.12 ~glmL 

Urani'um,U 1oo.0:t 0.5}jg1mL 

ZIIle,Zn 1oo.0:t 0.5 }jgImL 

ANALYTE 
BarIum, Sa 

Boron,S 

ChromIum, Cr 

Copper. eu 

I.lthlum, II 

Niekel, Ni 

Selenium, St 

Strontium, Sr 

Thorium, Th 

Vanadium, V 

Page 1 of 5 

Cadmium, 

Copper, 
Nickel, 
Strontium, 

Uranium. 

CERTIFIED VALUE 
100.0 tQ,4119/rnt. 

200,0 t 1.2 pglmL 

100,0 to.1 pg/mL 

100,1) to.S ).fglmL 

100.0 10.3 ~rnL 

100.0 t 0.5 ~g/mL 

50.00 t 0.31 tJQ/ml. 

100.0:t OA Il9/mL 

100.0tO,5 ~g/mL 

100.0tl),5 !J9imL 

~IIIIIIII_ MIIM 
1546517 

10 MSCALJA..OOOlO 

~~~~;~d tb Ora'I1j~r.1J/la 
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Density: 

Assay Infonnatlon: 
ANALYTE 
Ag 

Ag 

As 


B 


Ba 


Ba 


Se 


Sa 


Cd 


Cd 


Go 


Go 


Cr 


Cu 


Cu 


Li 


Li 


Mn 


Mn 


NI 


NI 


Pb 


Pb 


Se 


Sa 


Sm 


8m 


Sr 


Sr 


Th 


Th 


TI 


11 


U 

U 

V 


V 


Zn 

Zn 

1.034 glmL (measured at 20 ±4 'C) 

METHOD 
ICP Assay 


Volhard 


ICP Assay 


Ie? Assay 


IGP Assay 


Gravimetric 

ICP Assay 


Calculated 


ICP Assay 


EDTA 


lep Assay 


EDTA 


lep Assay 


ICPAssay 


EDTA 


ICP Assay 


Grnvimetric 

ICP Assay 


EDTA 


IC? Assay 


EDTA 


lep Assay 


EDTA 


IGP Assay 


Calculated 


ICP Assay 


EDTA 


EOTA 


lep Assay 


EDTA 


Calculated 

Ie? Assay 

Calculated 

Ie? Assay 

Calculated 

EOTA 


ICP Assay 


IGP Assay 


EDTA 


NISTSRM. SRMLOTI 
3151 992212 


99ge 99ge 


3103a i00818 


3107 i10830 


3104a 140909 


SeeSe<. 4.2 

31050 090514 

Sao Se<.4.2 


3108 130116 


928 928 


31i3 000630 Go 


928 928 


3112. 03073OCr3 


3114 121207 


928 928 


31290 100714 


See Sec. 4.2 

3132 050429 

928 928 


3136 120619 


928 928 


3128 101026 


926 928 


3149 100901 


See Sec. 4.2 


3147a 140115 


928 928 


928 928 


3153. 990906 


928 928 


See Sec. 4.2 


3158 993012 


See 8ee. 42 


3164 080521 


See Sec. 4.2 


926 928 


3165 992706 


3168. 120629 


928 928 


The follOWing equations are used in the cau:ulatioo of the certified value 81ld the uncertainty. Reported uncertainties represent 
expanded uncertainties expressed at approximately the 95% confidence level using a coverage factot of k =2. 

Page 2 of5 

Page 75 of 1906



l 

Characterization of CRM by two independent methods Characterization of CRM by one method 

Characterization of CRMIRM by Two Methods 
Certified Value, XcRMlRM' where two melhtk.'k or characteriUltion are uS&d 

is the weighted m&an of the two results: 

~CRMiRM" [(w.al (X..' +{w!)1 iXwl 
Xli" rne<ln ::rf.4.Uay~AW!lh standard uncertal!ltyUdlat a 

~ ~ lTl@anOfASSll)'Melllod6 w'tt' ~trI<'Idard unccr.aJrty l.ich3r b. 

'lira and wb '" the weigllbng lilclol5M ead1 melJ10d cak:Ui'tted \liT; the 1I)~\)r:m 

squom Grille 'JBPltI'1Ce; 

wit '" (liUchar a)2 j (f1l'~iilr,f '" nll.ld13f Ill})) 

wb '" (~i(:char b)~ I ((l!uchar lJi" (1!11Cllaf cY:ti 

CRMlI'(M E:.paM!ed Uncertainly i:l:t =UCR~"II I:?chva&b .. u2bb +WII;, +wb.l''' 

It'" ceve'age raL:kJr" 2 in <'Iii Ga$(\$ allnur!)<lnic 'knturea 

I!marlll&b ~ [twa? (J¢!"..vaY+ (WJ' (,jGl18rtfl~ whe'Ul.ldwr .. !IInri "cllarbilrethe &l.a',," 
rool ef the !iUM or IIIe I.IqUitres. 01 ermftl from :huranto!'!l"1!hon whi& indude instrU'Tl1W1 

1T\eM~I'tHrlent. d'~~1y NIST SRM !.moortainty, Wfogh q; ¥ld >miurre 

~b '" bcllle 10 bertie homogenilr.y 61aM3ffl u~a,'11)' 


~1:s '" 1Mg term $lac!!!y staodar1l1.i1l0arlaillty (SlCf~} 


Uts '" UlIII$pertstabllity $!afldard uotei'lamty 


Certified Abundance: 

IVa Certified Abundance 

Isotope 
Uranium 23BU 

Uranium 235U 

4.0 	 TRACEABILITY TO NIST 

Characterization of CRMlRM by One Method 
Certified Value, XcRMlRM' where one meOlod of characterization 

Is used Is Ihe mean of individual results; 

XcRMlRM OO",~ ()f~y Ml/IOOdA wllh s(a~aro '..Incertair!!y uehu a 

CRMlRM Expanded lh'Ioortafnty (±)" UCRMiRM '"' K€U 2ch<lta .. uibb'" uZtts '" u bl'h 

10.:" oo .... rage 'ado!- M" ill allca_ at Intlf9<lnicVefll\ntl$ 

tlehar a" square rouI.ol the!iUl'1 of!he squares ¢ t~ ermI'$ ftom charO'lcll'll'lUition 
which roude I!'!WUfOOI1t:l '1leasureme~t. cleruaty, NISr 5RM .Jnoorlaiflty, 

wclghll'lg, lIl'1d \/tllume 

utili" bollle ttl IXItI!e h:lmoge!Wty 3tand3tc1 ;')M.ertAlnty 

u,ts "kmg!$1""fI ~tability stand.ard unc!!/taJ'lty tlloragfl) 

u'" ,. (I~ $labl~ty st,mdart ~,flty 

Atom % 
99.7> 0.1 

028 ± 0.05 

- This product is Iraceableto NIST via an unbroKen cham of comparisons. The uncertainties for each certified 
value are reported, taking into account the SRMIRM uncertainty error and the measurement, weighing and 
volume dilution errors. In rare cases where no NIST SRMIRM are available, the lenn ';n-house sid.' is 
specified. 

4.1 ThermometerCalibration 

- AU thermometers are NIST traceable through thermometers that are calibrated by an accredited calibration 
laboratory . 

4.2 Balance Calibration 

- All analy1ical balances are calibrated by an accredited calibration laboratory and procedure. The weights 
used fortesting are annually compared to master weights and are traceable to NIST. 

4.3 Glassware Calibration 

- An in-house procedure is used to calibrate all Class A glassware used in the manufacturing and quality 
control of CRMIRMs. 

5.0 	 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP-MS AND ICP-OES (~glmL) 

NIA 
6.0 	 INTENDED USE 

- For the calibration of analy1ical instruments and validation of analytical methods as appropriate. 

7.0 	 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

7.t Storage and Handling Recommendations 
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- Store between approximately 4° - 30° C while in sealed TCT bag, 

• WIlile stored in the sealed TCT bag, transpiration of this CRMlRM is negligible, After opening the sealed TCT 
bag transpiration of the CRMIRM will oeeur, resulting in a gradual increase in the analyte concentration(s), It is 
the responsibility of the user to account for this eflect WIlen the bott1e is weighed both before and after being 
placed in storage, the mass difference observed will be a measure of transpiration mass loss, 

- After opening the sealed TCT bag, keep cap tighlly sealed when not in use and store between 4° .24° C to 
minimize the effects of transpiration. Use at 20° ± 44 C to minimize volumetric dilution error when using the 
reported density, Do not pipette from the container, Do not return removed aliquots to container, 

~ For more information, visit VIWW,inorganicventures,comrrCT 

Low Silver Nole, This solution contains "lOW' levelS of Silver. Please store this entire boUle inside a sealed glass jar, 

Uranium Note: If uranium is present in this standard, it is natural abundance unless specified in Section 3 

8.0 HAZARDOUS INFORMATION 

• Please refer to the Safety Data Sheet for information regarding this CRMIRM, 

9.0 HOMOGENEITY 

- This solution was mixed according to an jn~house procedure and is guaranteed to be homogeneous. 
Homogeneity data indicate that the end user should take a minimum sample size of 0,2 mL to assure 
homogeneity, 

10.0 QUALITY STANDARD DOCUMENTATION 

10.11509001 Qualily Management System Reghltration 

• QSR Certificate NumberQSR-l034 

10,2 ISOIIEC 17025 "General Requirements for!llie Competence ofTesting and Calibration Laboratories' 

• Chemical Testing' Accredtted I A2LA Certificate Number 683,01 

10.3 ISO Guide 34 "General Requiremenls for the Competence of Reference Material Producers" 

- Reference Material Producer· Accredtted I A2LA Certificate Number 883.02 

11.0 CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY 

11.1 Certification Issue Cale 


August 13, 2018 


• The certification is valid wtthin the measurement uncertainty specified provided the CRMIRM is stored and 
handled in accordance with instructions given in Sec 7.1. This certification is nullified if instructions in Sec 7.1 
are not followed or if the CRMIRM is damaged, contaminated, or otherwise modified, 

11.2 lot expiration Oete 

• August 13. 2022 

- The date after which this CRMlRM should not be used. 

- The lot expiration date reflects the period of time that the slability of a CRM/RM can be supported by long teon 
stability studies conducted on properly stored and handled CRMlRMs, Lot expiration is limited primarily by 
transpiration (loss of water from the solution) and infrequently by chemical stability, 
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11.3 Period of Validity 

- Sealed TCT Bag Open Date: __________ 

- This CRMIRM should not be used longer than one year (or six months in the case of a 30 mL bottle) from the 
date of opening the aluminized beg or after the date given in Sec. 11.2, whichever comes ftrst. This is 
contingent upon the CRMIRM being stored and handled in accordance with the instructions given in Sec, 7,1. 

12.0 	 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Approved By: 

Michael Booth 
Supervisor, Quality Control 

Certifying Officer: 

Paul Gaines 
CEO, Senior Technical Director 

Page5of5 

Page 78 of 1906



Page 79 of 1906



Reagent

MS CAL3 A_00011
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1111111111111111111111111 
1738191 

Ie, MS CAL3 A~00011 

Exp 0513112t Prpd cb Opn"05f31113 

MS CAL 3 A CPI~ 
I" 111\" \ Ill)" \1 

CERTIFiCATE OF ANALYSIS 

Multi-Element Aqueous CRM Product #: TA-CM-APR19-5TLS 

Mix Name: TA·CAL·3 Lot #: 10097743-1 

Matrix: 2% HN03 

Certified Concentration Certified Concentration Certified ConcentrationElement Element Element
& Uncertainty & Uncertainty & Uncertainty 

Ag 20.02 ± 0.10 ~g/mL Cr 100.1 ± 0.5 ~g/mL Sm 100.1 ± 0.5 ~g/mL 

As 100.0 ± 0.5 ~g/mL Cu 100.0 ± 0.5 ~g/mL Sr 100.1 ± 0.5 ~g/mL 

B 200.0 ± 1.0 ~g/mL Li 100.1 ± 0.5 ~g/mL Th 100.1 ± 0.5 ~g/mL 
Ba 100.1 ± 0.5 ~g/mL Mn 100.1 ± 0.5 ~g/mL TI 20.02 ± 0.10 ~g/~L 

Be 100.0 ± 0.5 ~g/mL Ni 100.0 ± 0.5 ~g/mL U 100.1 ± 0.5 ~g/ml 

Cd 100.0 ± 0.5 ~g/mL Pb 100.1 ± 0.5 ~g/mL V 100.0 ± 0.5 ~g/ml 

Co 100.0 ± 0.5 ~g/mL Se 50.01 ± 0.25 ~g/mL Zn 100.0 ± 0.5 ~g/mL 

Intended Use: This solution is intended for use as acertifi¢d reference material (CRM) or calibration standard for inductively coupled plasma optical 
emission spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), flame or furnace atomic absorption spectroscopy (M 
or GFM), and other techniques for elemental analysis. 

Certification & Traceability: This CRM was manUfactured, processed, and certified under a quality management system that is 
registered/accredited to ISO 9001, ISO 17034, and ISOIIEC 17025. This CRM was prepared to the certified concentrations shown above by 
gravimetric methods, using single-element concentrates that were certified using the "High Performance ICP-OES' protocol developed by NIST and 
are directly traceable to NIST SRMs (see reverse side). The solution was stabilized using high purity nitric acid (HN03) and diluted with filtered (0.22 
~m), 18 M-ohm deionized water. The balances used in the preparation of this CRM are calibrated regularly with traceability to NIST, using acalibration 
provider that is accredited to ISO/IEC 17025 by amutually recognized accreditation body. All volumetric dilutions are performed in Class Acalibrated 
glassware. The certified concentrations were determined ~ased upon gravimetric procedures. Secondary verification of the certified conaentrations 
was performed using ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse side). The uncertainty associated with each 
certified concentration represents the expanded uncertaino/ at the 95% confidence level using acoverage factor of k=2. 

Instructions for Use: We recommend that the solution qe thoroughly mixed by repeated shaking or swirling of the bottle immediately prior to use. 
To achieve the highest accuracy, the analyst should: (1) ~se only pre-cleaned containers and transferware, (2) not pipette directly from lhe CRM's 
original container, (3) never pour used product back into the original container, (4) make dilutions using calibrated balances or certified class A 
volumetric flasks and pipettes, (5) use a minimum sUb-s~mple size of 500 ~L, and (6) dilute with the same matrix as the original CRM or other 
chemically suitable matrix. The solution should be kept tig tly capped and stored under nonnallaboratory conditions. Do not freeze, heat, or immerse 
the bottle or its contents, and avoid exposure to direct sun ight or moisture. 

Period of Validity: CPI International ensures the accuracy of this solution for 18 months from the certification date shown below, provided the 
instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant changes in 
the stability of the solution. 

May 23,2019 
Chuck Goudreau, CertifYing Officer Certification Date 
CPllntemational waives all responsibility for any damages resultihg from the usage andlor implementation of the products/data described herein. 

USA Europe 

5580 Skylane Boulevard P: 707.525.5788 Nieuwe Hemweg 7P P: +31 206380597 

Santa Rosa, CA 95403 P: 800.878.7654 1013BG Amsterdam F: +31204202836: 


1=' 7n7 <:;.4<:; 7Qn1 wwWcniinternational.com The Netherlands 
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Health and Safety Information: Refer to the Safety Data Sheet (SDS). 

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO Guide 34 and ISO Guide 
35. Replicate samples of the finished solution were analyzed to confirm its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity 
and Stability. To ensure homogeneity, users should not take asmaller sub-sample than specified in the Instructions for Use, as doing so will invalidate 
the certified values and uncertainties. 

Quality Manual Rev: No.5, 03/01/2013 

Further Information: Please contact CPllnternational for further information about this CRM. 

Quality Certifications: This CRM was prepared under aquality management system that is registered/accredited to the following: 
• ISO 9001 - Quality Management Systems - Requirements (TUV NORD Cert. No. 44100 16560231) 
• ISOIIEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert, No, 2848,01) 
• ISO Guide 34 - General Requirements for the Competence of Reference Material Producers (A2LA Cert. No, 2848,02) 

o ISO Guide 34 references additional requirements specified in ISO Guide 31 and ISO Guide 35. 

This CRM is traceable to the folloWing NIST SRMs: 

Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM 
Ag 3151 1077a HI 3122 - S 3154 2770 
AI 3101a 1075a Hg 3133 3133 Sb 3102a 3102a 
As 3103a 3103a Ho 3123a - Sc 3148a 3148a 
Au 3121 - In 3124a 3124a Se 3149 3149 
B 3107 3107 K 3141a 3141a Si 3150 1066a 

Ba 3104a 1051b La 3127a 3127a Sm 3147a -
Be 3105a 3105a Li 3129a 3129a Sn 3161a 1057b 
Bi 3106 3106 Lu 3130a - S04'2 3181 -
Br 3184 - Mg 3131a 3131a Sr 3153a 3153a 
Ca 3109a 3109a Mn 3132 3132 Ta 3155 -
Cd 3108 1053a Mo 3134 3134 Tb 3157a -
Ce 3110 3110 Na 3152a 3152a Te 3156 -
CI' 3182 1818a Nb 3137 - Th 3159 -
Co 3113 3113 Nd 3135a - Ti 3162a 3162a 
Cr 3112a 1078b Ni 3136 1065b TI 3158 3158 
Cs 3111a - NOr 3185 - Tm 3160a -
Cu 3114 1080a P 3139a 3139a U 3164 -
Dy 3115a - Pb 3128 3128 V 3165 1052b 
Er 3116a - Pd 3138 - W 3163 3163 
Eu 3117a - P04 3 3186 - Y 3167a 3167a 
F 3183 - Pr 3142a - Yb 3166a -
Fe 3126a 1079b PI 3140 3140 Zn 3168a 3168a 
Ga 3119a - Rb 3145a - Zr 3169 3169 
Gd 3118a - Re 3143 -
Ge 3120a - Rh 3144 3144 
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. 
INORG.NIC· 	 C E R T I Fie ATE 0 F ANALYSIS~v E N T U RES............................................... 
~
. 

. : "i 

1.0 

2.0 

3.0 

ACCREDITATION I REGISTRATION 

INORGANIC VENTURES is accredited to ISO Guide 34, "General Requirements for 
the Competence of Reference Material Producers" and ISOIIEC 17025, "General 
Requirements for the Competence of Testing and CalibratIon Laboratoriesll 

, 

Inorganic Ventures is also an ISO 9001 registered manufacturer (QSR Certificate 
Number QSR·1034). 

PRODUCT DESCRIPTION 

Product Code: Multi Analyle Custom Grade Solution 1111111 III IIIUI IllY 
Catalog Number: 	 TA-CAL·3-2 :0 MS ::1>.;.3 B_IJOOH 

e:.p>l&'Wl'1iF.p<-mOpn~&

Lot Number: 	 N2·MEB670611 CAl3B 

Matrix: 	 5% (v/v) HN03 
1.1% (vlv) HF 

Value / Analyte(s): 	 100 IJ9ImL ea: 
Tin, Titanium, Tungsten, 
Zirconium, 
50 ll9imL ea: 
Molybdenum, Antimony 

CERTIFIED VALUES AND UNCERTAINTIES 

ANAlYTE CERTIFIED VALUE ANALYTE CERTIFIED VALIJE 
Antimony, $b 50.01 :t 0.31 pglmL Molybdenum, Mo 50.00 ! 0.24 ",glmL 

Tin, Sn 100.0 :to.511Q/mL Titanium, Tl 100.0 t Q,51JglmL 

Tungsten, W 100,0 t 0,6 IJg/mL Zirconium, zr 100,0 t Q.51'9/mL 

Density: 	 1.030gimL (measured at 20 ±4 'C) 

Assay Infonnation: 
ANAlYTE METHOD NISTSRM# SRM Lon 
Me ICP Assay 3134 130418 

Sb ICP Assay 3102a 140911 

So ICP Assay 3161a 070330 

Ti ICPAssay 3162a 130925 

Ti calculated SeeSecA.2 

W ICPA,say 3163 140606 

W Calculated See Sec, 4.2 

Zr ICPAssay 3169 130920 

Zr Calculated See Sec, 4.2 

The following equations are used in the calculation of the certified \lalue and the uncertainty. Reported uncertainties represent 
expanded uncertainties expressed at approximately the 95%, confidence le\lel using a coverage factor of k "'" 2. 
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Characterization of CRM by two independent methods Characterization of CRM by one method 

Characterization of CRMIRM by 1Wo Methods CharacterizatiOn of CRMlRM by One Method 
Certified Vahm, Xc~M' whem two methods 01 characterization 8nt used Certified Value, ~ wI!er9 ORU method of CM:taetmizdon 

is the _igbted mean of the two reaultB: Is used is the mean of individual ,.utm; 

lc!Wil'tlll3" [twa! ex,,}" twol fX~1 	 XcRM/RM" meal! afA5sll;> MeIhOOA",,1ltl ttandald ~ Lldwa 

x. "lI'IfNn ofAMay MethodAMh Dnda/tf ~~a 


xI) = milell 01 Aeaav Method B will! standard I.lIIOOtlSllrty IIWI b 


W. ~ ""I> '" !he weigming fa:t£n: for ea:h method ~ ooit'iQ !he inY$fljij 

~ofthallBriIir1olI 

w"," i1fucha; illl\1~ g)<"" 11fUdw V"») 

'lib '" OJudm" ~l i (jli"cI1Etr ar '!' (i~ If)) 


CRWRM Expanded \lnceflB1nty It') a UcRM'RM -It!utclwra&b" ulbb .. al.... ultl1Yo CRtN\W bpalKled UlK*ltlllnty (i:i -UCRM/RM -it luiclm a" V'bb +\l~1ts '" \11 ..>'% 

k" «1WI'8QB laewr "" 2 in ad!;;(iJ;aS atlnoqjanicV$riWree 	 k "'W'ARage facklr '" 2 in al Ga800 at k'\(If'3M1~ Yet'iWMe 

~htr tab '" (""af \Jchar at .. ('\1<iJ' !I.t ll$t ~'i~ ~e \letter a and "Chllf earn the SI:fI,Iarn \tellal'" ill '" ~ r:;lllt otlhe slim 01100 Kju8fGa -otlhe .m:ini m.rn chareclerilation 
taed af the sum 01 the !lq1l1l1B$ d GlIOrt! frtlln dwIllG'\eriza!iorl whi:h loolude fnGIrumoot wl\¢ im::UIe IIl6Irur'nenlal rnestll.!tefMnl, ckIN1lt'y, Nl$T SRM Unct\ltaimy. 

weiQhlflG, lind YOUme 

I1tb'" buill!! 10 belli" IJl)!I1(lQEIll0rty elandal"d uneertainty 	 ubb =IlOItIa 10 boIIIe homogeneity mndiIrd unoal'lain1y 

utw .. 1oIIQ \efTl1 $lability .standard \II'lCi&I"lainty <&Iomgal f.llt$ "iong term iI\abl~'ty ~tamSard uncertainty (£I/ofag.) 


"til '" IrlIm;port slability standard UnOl!l'\illnty Uts '" traneport stabllify alandara uncartamty 


4.0 TRACEABILITY TO NIST 

• This product is traceable to NIST via an unbroken cI1ain of comparisons. The uncertainties for eacl1 certified 
va!ue are reported, taking into account the SRM/RM uncertainty error and 1tJe measurement, weighing and 
volume dilution errors. In rare cases where no NIST SRMlRM are available, the \erm 'in-house sid: is 
specified 

4.1 Thermo_ler Calibration 

- All thermometers are NIST traceable through thermometers that are calibrated by an accredited calibration 
laboratory. 

4.2 Balance Calibration 

- All analy1ical balances are calibrated by an accredited calibration laboratory and procedure. The weights 
used for testing are annually compared to master weights and are traceable to NIST. 

4,3 Glassware Cali bra\ion 

- An in-house procedure is used to calibrate all Class A glassware used in the manufacturing and quality 
control ot CRMIRMs. 

5.0 TRACE METALLIC IMPURITIES (TMI ) DETERMINED BY ICP·MS AND ICP-OES (flg/mL) 

NIA 
6.0 	 INTENDED USE 

- For the calibration of analytical instruments and validation of analytical methods as appropriate. 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

7.1 Storage and Handling Recommendations 

- Store between approximately 4' - 30' C while in sealed TCT bag. 

- \l\lhile stored in the sealed TCT bag, transpiration of this CRMIRM is negligible After opening !he sealed TCT 
bag transpiralion of the CRMlRM will occur, ",.ulting in a gradual increase in the analyte concentration(s). It is 
the responsibility of the user to account for this effect \l\lhen the bottle is weighed both before and after being 
placed in storage, the mass difference observed will be a measure of transpiration mass loss. 

- After opening the sealed TCT bag, keep cap tightly sealed when not in use and store between 4' - 24' C to 
minimize the effects of transpiration. Use at 200 ± 4 0 C to minimize volumetric dilution error when using the 
reported density. Do not pipette from the container. Do not return removed aliquots to container. 

~ For more information, visit www.inorganicventures.comlTCT 


HF Note: This standard shOUld not be prepared or stored in glass. 
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8.0 HAZARDOUS INFORMATION 

• Please refer to the Safety Data Sheet for informalion regarding this CRMIRM. 

9.0 HOMOGENEITY 

~ This solution was mixed according to an in-house procedure and is guaranteed to be homogeneous. 
Homoganeily data indicate that the end user should take a minimum sample size of 0.2 mL to assure 
homogeneity. 

10.0 	 QUALITY STANDARD DOCUMENTATION 

10.1 ISO 9001 Quality Management System Registration 

• QSR Certificate Number QSR·l034 

10.2 ISOIIEC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories· 

• Chemical Testing - Accredited I A2LA Certificate Number 883.01 

10.3 ISO Guide 34 "General Requirements for the Competence of Reference Material Producers" 

- Reference Material Producer· Accredited I A2LA Certificate Number 883.02 

11.0 	 CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY 

11.1 Certification Is.ue Dale 


August 13,2018 


• The certification is valid within the measurement uncertainty specified provided the CRMIRM is stored and 
handled in accordance with instructions given in Sec 7, 1, This certification is nullified if instructions in Sec 7.1 
are not followed or Wthe CRMIRM is damaged, contaminated. or otherwise modified. 

11.2 Lot Expiration Date 

- August 13, 2022 

- The data after which this CRMIRM should not be used 

- The lot expiration date reflects the period of time that the stability of a CRMIRM can be supported by long term 
stability studies conducted on properly stored and handled CRMIRMs. Lot expiration is limited primalily by 
transpiration (loss of water from the solution) and infrequently by chemical stability. 

11.3 Period of Validity 

• Sealed TCT Bag Open Date: __________ 

• This CRMIRM should not be used longer than one year (or six months in the case of a 30 mL bottle) from the 
date of opening the aluminized bag or after the date given in Sec. 11.2, whichever comes first This is 
contingent upon the CRM/RM being stored and handled in accordance with the instructions given in Sec. 7.1. 

12.0 	 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Approved By: 

Michael Booth 

Supervisor, Quality Control 


Certifying Officer: 

Paul Gaine. 

CEO, Senior Technical Director 
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CERTIFICATE OF ANALYSIS 

Multi-Element Aqueous CRM Product #: TA-eM-APR19-5TLS 

Mix Name: MS CAL3 B Lot #: 10097743-2 

Matrix: 2% HN03/tr. HF 

Certified Concentration Certified Concentration Certified Concentr.ionElement Elemelnt Element
& Uncertainty & Uncertainty & Uncertainty 

Mo 50.10 ± 0.25jJg/mL Sn 100.1 ± 0.5jJg/mL W 100.1 ± 0.5 jJg/m~ 
Sb 50.05 ± 0.25 jJQ/mL Ti 100.1 ± 0.5jJQ/mL Zr 100.0 ± 0.5 jJg/mlL 

Intended Use: This solution is intended for use as acertified reference material (CRM) or calibration standard for inductively coupled plasma optical 
emission spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), name or fumace atomic absorption spectroscopy (AA 
or GFAA), and other techniques for elemental analysis. 

Certification & Traceability: This CRM was manufactured, processed, and certified under a quality management system that is 
registered/accredited to ISO 9001, ISO 17034, and ISO/IEC 17025. This CRM was prepared to the certified concentrations shown above by 
gravimetric methods, using single-element concentrates that were certified using the "High Performance ICP-OES" protocol developed by NIST and 
are directly traceable to NIST SRMs (see reverse side). T~e solution was stabilized using high purity nitric acid (HN03), trace hydrofluoric acid (HF) 
and diluted with filtered (0.22 j.Jm), 18 M-ohm deionized water. The balances used in the preparation of this CRM are calibrated regularly with 
traceability to NIST, using a calibration provider that is accredited to ISO/IEC 17025 by a mutually recognized accreditation body. All volumetric 
dilutions are performed in Class Acalibrated glassware. The certified concentrations were determined based upon gravimetric procedures. Secondary 
verification of the certified concentrations was performed lIising ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse 
side). The uncertainty associated with each certified concentration represents the expanded uncertainty at the 95% confidence level using acoverage 
factor of k=2. 

Instructions for Use: We recommend that the solution ~ thoroughly mixed by repeated shaking or swirling of the bottle immediately poor to use. 
To achieve the highest accuracy, the analyst should: (1) use only pre-cleaned containers and transferware, (2) not pipette directly from the CRM's 
original container, (3) never pour used product back into the original container, (4) make dilutions using calibrated balances or certifiep class A 
volumetric flasks and pipettes, (5) use a minimum sub-s~mple size of 500 j.JL, and (6) dilute with the same matrix as the original CRM or other 
chemically suitable matrix. The solution should be kept tightly capped and stored under normal laboratory conditions. Do not freeze, heat, or immerse 
the bottle or its contents, and avoid exposure to direct sunlight or moisture. 

Period of Validity: CPI International ensures the accuracy of this solution for 18 months from the certification date shown below, provided the 
instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant dlanges in 
the stability of the solution. 

May 23,2019 
Chuck Goudreau, CertifYing Officer Certification Date 
CPllntemational waives all responsibility for any damages resulting from the usage and/or implementation of the products/data described herein. 

USA Europe 
5580 Skylane Boulevard P: 707.525.5788 Nieuwe Hemweg 7P P: +31 206380597 
Santa Rosa, CA 95403 P: 800.878.7654 1013BG Amsterdam F: +31204202836 

F: 707.545.7901 wwwlcpiinternationaicom The Netherlands 
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Health and Safety Information: Refer to the Safety Data Sheet (SOS). 

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO Guide 34 and ISO Guide 
35. Replicate samples of the finished solution were analyzed to confirm its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity 
and Stability. To ensure homogeneity, users should not take asmaller sub-sample than specified in the Instructions for Use, as doing so will invalidate 
the certified values and uncertainties. 

Quality Manual Rev: No.5, 03/01/2013 

Further Information: Please contact CPllnternational for further information about this CRM. 

Quality Certifications: This CRM was prepared under aquality management system that is registered/accredited to the following: 
• ISO 9001 - Quality Management Systems- Requirements (TUV NORD Cert. No. 44100 16560231) 
• ISOIIEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert. No. 2848.01) 
• ISO Guide 34 - General Requirements for the Competence of Reference Material Producers (A2LA Cert. No. 2848.02) 

o ISO Guide 34 references additional requirements specified in ISO Guide 31 and ISO Guide 35. 

This CRM is traceable to the follOwing NIST SRMs: 

Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM 
Ag 3151 1077a Hf 3122 - 5 3154 2770 
AI 3101a 1075a Hg 3133 3133 5b 3102a 3102a 
As 3103a 3103a Ho 3123a - 8c 3148a 3148a 
Au 3121 - In 3124a 3124a 5e 3149 3149 
B 3107 3107 K 3141a 3141a 5i 3150 1066a 

Ba 3104a 1051b La 3127a 3127a 8m 3147a -
Be 3105a 3105a Li 3129a 3129a 5n 3161a 1057b 
Bi 3106 3106 Lu 3130a - 504-2 3181 -
B~ 3184 - Mg 3131a 3131a 5r 3153a 3153a 
Ca 3109a 3109a Mn 3132 3132 Ta 3155 -
Cd 3108 1053a Mo 3134 3134 Tb 3157a -
Ce 3110 3110 Na 3152a 3152a Te 3156 -
CI 3182 1818a Nb 3137 - Th 3159 - i 

Co 3113 3113 Nd 3135a - Ti 3162a 3162a I 

Cr 3112a 1078b Ni 3136 1065b TI 3158 3158 I 

Cs 3111a - N03 3185 - Tm 3160a -
Cu 3114 1080a P 3139a 3139a U 3164 -
Dy 3115a - Pb 3128 3128 V 3165 1052b 
Er 3116a - Pd 3138 - W 3163 3163 
Eu 3117a - P04-3 3186 - Y 3167a 3167a 
F 3183 - Pr 3142a - Yb 3166a -
Fe 3126a 1079b PI 3140 3140 Zn 3168a 3168a 
Ga 3119a - Rb 3145a - Zr 3169 3169 
Gd 3118a - Re 3143 -
Ge 3120a - Rh 3144 3144 
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CERTIFICATE OF ANALYSIS 

Multi-Element Aqueous CRM Product#: TA-ICPMS-ICSA 

ICPMS ICSA Mix Lot #: 992328-1 

Matrix: 2% HN03 

'ntendOO Use: This solution is intended for use as a certified reference metenal (CRM) or calibration Slandard for inductively coupled plasma 
opilcaJ emission spectroscopy (lCP-OES), inductively coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic aboorptioo 
spectroscopy (M or GFAA), and other techniques for elemental analysis, 

Certificaflon & Traceability: This CRM was manufactured, processed, and certified under a quality management system that is 
registered/accredited to ISO 9001, ISO 11034, and ISOllEe 17025, This CRM was prepared to the certified concentrations shown above by 
g<avimetric melhods, using single-element concentrates that were certified using the "High Pertorrnance ICP-OES" protocol d9V€!oped by NIST and 
are direct1y traceable to NIST SRMs (see reverse .ide), The solution was stabilized using high purity nitric acid (HNO,) and diluted with fillared 
(0,22 >1m), 18 M-<lhm deionized water. The balaoces used in the preparaJion of this CRM are calibrated regula"y with tr;x:eability to NIST, using a 
calibf1ltion provider thai is accred.ed to ISOIiEC 17025 by amutually recognized accreditation bOdy, All volumetric dilutions are periormed in Class 
Acalibrated glassware, The certified concentrations were determined based upon gra~metrtc procedures, Secondary vertficatiOll or the certffied 
concentralions was pertormed u~ng ICP-OES that was calibrated andIor referenced against NIST SRM. (see ........ e side), The uncertainity 
associated with eoch certified concentration represents the expanded uncertainity at the 95% confidence level using acoverage factor of k·2, 

instructions for Us.: We recommend that the sclution be thoroughly mixed by repeated shaking Of swirling of the bottle immediately prior to use, 
To achieve the higheSt accuracy, the analyst should: (1) use only pre-deaned conlainers and transfelWare, (2) not pipette directly from the CRM's 
onginal container, (3) never pour used product back into the onginal container, (4) make dilutiOllS using calibrated balances or certified class A 
Volumetric flasks and pipettes, (5) use a minimum sub-sample size of 500 >lL, and (6) dilute wRh tile sarne malrix as the original CRM or other 
chemically suitable malnx, The solution should be kept tightly capperi and stored under normal laboratory COnditions, Do not freeze, heal, or 
immerse the bottle or its contents, and avoid exposure to direc1 sunlight Of moisture, 

Period of Validity: CPllntemation" ensures the accuracy of this soIuUon for 18 months from the cer1ificaIjon date shown below, provided the 
instructions for use are followed, During the pe<iod of validity, Ihe purchaser will be notified If this product is recalled due to any significant changes 
in the stability of the solution, 

d/-J~ February 7. 2019 
ChIlCl( GOUdreau, ¢iiltifYirig OffiCer Certification Date 
CPtlnte_,warves alllOSpOOSibiltlj ror any damages resuffing 110m lite usageandlor implementation of lite p_atadesctibed herein. 

USA Europe 

5580 Sky tan. Boulevard P: 707,525,5788 Nieuwe Hemweg 7P P: +31 206380597 

Sanla Rosa, CA 95403 P: 800,878,7654 1013BGAmsterdam f: +31204202836 
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Health and Safety Infonnatlon: Reier 10 Ihe Safety Data Sheet (SDS). 

HOMOgeneity: This soIulion was determined to be homogeneous by procedures consistenl with the requirements of ISO Guide 34 and ISO Guide 
35. Replicate samples of the finished solution were analyzed to oonfirm ils homogeneity, in accoroance with QSP ,,"13 Assessment of Homogeneity 
and Stability. To ensure homogeneity, users should noltake a smal/er sub-sample than specilied in the Instructioos IDr Use, as doing so wli/ 
invalidate the certilied values and uncertainties. 

Quality Manual Rev: NO.5, 0310112013 

Further Information: Please contact CPI international for further information about this CRM. 

Quality Cer1illcations: This CRM was prepared under aquality management system that is registerediaocredited to the following: 
• ISO 9001 - Quality Management Systems - Requirements (TUV NORD Cert, No. 44 100 (6560231) 
• ISOIIEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert, No. 2848.01) 
• ISO Guide 34 - General Requirements for the Competence of Reference Matenal Producers (A2LA Cert No. 2848.02) 

o ISO Guide 34reterences additional requirements specified in ISO Guide 31 and ISO Guide 35. 

PBoe2ot2 
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CERTIFICATE OF ANALYSIS 

Multi-Element Aqueous CRM Product #: TA-ICPMS-ICSA 

ICPMS ICSA Mix Lot #: ~92328-1 
IMatrix: 2% HN03 

Certified Concentration Certified Concentration Certified ConcentrationElement Element Element&Uncertainty &Uncertainty &Uncertainty 

AI 1000 ± 5 mg/L e 1000 ± 5 mg/L Na 999.9 ± 5.0 mg/L 

C 1999 :i: 10.0 mg/L K 1000 :i: 5 mg/L P 1000 :i: 5 mg/L 

Ca 1000 :i: 5 mg/L ~g 1000 ± 5 mg/L S 1000 :i: 5 mg/L 
CI 9999 :i: 50.0 mg/L 20.01 :i: 0.10 mglL Ti 19.99 ± 0.10 mg/L~ 

Intended Use: This solution is intended for use as a certified reference material (CRM) or calibration standard for inductively col4lled plasma 
optical emission spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic absorption 
spectroscopy (AA or GFAA), and other techniques for~ental analysis. 

Certification & Traceability: This CRM was m nufactured, processed, and certified under a quality management syslem that is 
registered/accredited to ISO 9001, ISO 17034, and SO/IEC 17025. This CRM was prepared to the certified concentrations shO'oVn above by 
gravimetric methods, using single-element concentrat that were certified using the "High Performance ICP-OES' protocol developed by NIST and 
are directly traceable to NIST SRMs (see reverse side). The solution was stabilized using high purity nitric acid (HN03) and diluted with fittered 
(O.22j.Jm), 18 M-ohm deionized water. The balances used in the preparation of this CRM are calibrated regula~y with traceability to NIST, using a 
calibration provider that is accredited to ISOIIEC 170251by a mutually recognized accreditation body. All volumetric dilutions are performed in Class 
A calibrated glassware. The certified concentrations were determined based upon gravimetric procedures. Secondary verification of the certified 
concentrations was performed using ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse side). The uncertainty 
associated with each certified concentration represents he expanded uncertainty at the 95% confidence level using acoverage factor of k=2. 

Instructions for Use: We recommend that the solutio be thoroughly mixed by repeated shaking or swi~ing of the bottle immediatelYi prior to use. 
To achieve the highest accuracy, the analyst should: (1) use only pre-cleaned containers and transferware, (2) not pipette directly frcirti the CRM's 
Original container, (3) never pour used product back i to the original container, (4) make dilutions using calibrated balances or qed class A 
volumetric flasks and pipettes, (5) use a minimum su sample size of 500 j.JL, and (6) dilute wilh the same matrix as the original RM or other 
chemically suitable matrix. The solution should be ke t tightly capped and stored under normal laboratory conditions. Do not ze, heat, or 
immerse the bottle or its contents, and avoid exposure t direct sunlight or moisture. 

Period of Validity: CPllntemational ensures the acc racy of this solution for 18 months from the certification date shown below, hroVided the 
instructions for use are followed. During the period of v lidity, the purchaser will be notified if this product is recalled due to any Signifi~nt changes 
in the stability of the solution. 

Mav9.2019 
Chuck GOUdreau, certifYing OftIcer Certification Date 
CPllntemational waives all responsibility for any damages res lting from the usage and/or implementation of the produdsldata described herein. 

1 Europe I 
USA5580 Skylane Boulevard P: 707.525.5788 Nieuwe Hemweg 7P P: +3120638 05 9~ 

Santa Rosa, CA 95403 P: 800.878.7654 1013BG Amsterdam F: +31 204202836 
F: 707.545.7901 .cpiinternational.com The Netherlands 
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Health and Safety Information: Refer to the Safety Data Sheet (SDS). 

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO Guide 34 and ISO Guide 
35. Replicate samples of the finished solution were analyzed to confirm its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity 
and Stability. To ensure homogeneity, users should not take a smaller sub-sample than specified in the Instructions for Use, as doing so will 
invalidate the certified values and uncertainties. 

Quality Manual Rev: No.5, 03/01/2013 

Further Information: Please contact CPllnternational for further information about this CRM. 

Quality Certifications: This CRM was prepared under aquality management system that is registered/accredited to the following: 
• ISO 9001 - Quality Management Systems - Requirements (TUV NORD Cert. No. 44 100 16560231) 
• ISOIIEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert. No. 2848.01) 
• ISO Guide 34 - General Requirements for the Competence of Reference Material Producers (A2LA Cert. No. 2848.02) 

o ISO Guide 34 references additional requirements specified in ISO Guide 31 and ISO Guide 35. 

This CRM is traceable to the following NIST SRMs: 

Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM 
Ag 3151 1077a Hf 3122 - S 3154 2770 
AI 3101a 1075a Hg 3133 3133 Sb 3102a 3102a 
As 3103a 3103a Ho 3123a - Sc 3148a 3148a 
Au 3121 - In 3124a 3124a Se 3149 3149 
B 3107 3107 K 3141a 3141a Si 3150 1066a 
Ba 3104a 1051b La 3127a 3127a Sm 3147a -
Be 3105a 3105a Li 3129a 3129a Sn 3161a 1057b 
Bi 3106 3106 Lu 3130a - S04"2 3181 -
Br 3184 - Mg 3131a 3131a Sr 3153a 3153a 
Ca 3109a 3109a Mn 3132 3132 Ta 3155 -

Cd 3108 1053a Mo 3134 3134 Tb 3157a - I 

Ce 3110 3110 Na 3152a 3152a Te 3156 -
CI 3182 1818a Nb 3137 - Th 3159 -
Co 3113 3113 Nd 3135a - Ti 3162a 3162a 
Cr 3112a 1078b Ni 3136 1065b TI 3158 3158 
Cs 3111a - N03 3185 - Tm 3160a -
Cu 3114 1080a P 3139a 3139a U 3164 -
Dy 3115a - Pb 3128 3128 V 3165 1052b 
Er 3116a - Pd 3138 - W 3163 3163 
Eu 3117a - P04-3 3186 - Y 3167a 3167a 
F 3183 - Pr 3142a - Yb 3166a -
Fe 3126a 1079b Pt 3140 3140 Zn 3168a 3168a 
Ga 3119a - Rb 3145a - Zr 3169 3169 
Gd 3118a - Re 3143 -
Ge 3120a - Rh 3144 3144 
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CERTIFICATE OF ANALYSIS 

Multi-Element Aqueous CRM Product #: TA-eM-APR19-5TL7 

Mix Name: MC ICV 1 Lot #: 10097743-3 

Matrix: 2% HN03/tr. HF 

Certified Concentration Eleme~t Certified Concentration Certified ConcentrationElement Element&Uncertainty &Uncertainty &Uncertainty
~------~----------~--~~---+-4------

As 200.0 ± 1.0 IJg/mL Sb 100.0 ± 0.51Jg/mL Ti 199.9 ± 1.0 IJg/mL 
r-------r_--------~~--~r_---+~------

B 400.1 ± 2.0 IJg/mL Se 100.0 ± 0.51Jg/mL W 200.0 ± 1.0 IJg/mL
~------~--------~~--~~---+-4------

Mo 99.99 ± 0.50 IJg/mL Sn 200.0 ± 1.0 IJg/mLL-______L_________~~__~L___-+~______ 

Intended Use: This solution is intended for use as acertified reference material (CRM) or calibration standard for inductively coupled plasma optical 
emission spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic absorption spectroscopy (AA 
or GFAA), and other techniques for elemental analysis. 

Certification & Traceability: This CRM was manufactured, processed, and certified under a quality management system that is 
registered/accredited to ISO 9001, ISO 17034, and ISOIIEC 17025. This CRM was prepared to the certified concentrations shown above by 
gravimetric methods, using single-element concentrates that were certified using the "High Performance ICP-OES' protocol developed by NIST and 
are directly traceable to NIST SRMs (see reverse side). The solution was stabilized using high purity nitric acid (HN03), trace hydrofluoric acid (HF) 
and diluted with filtered (0.22 j.Jm), 18 M-ohm deionized water. The balances used in the preparation of this CRM are calibrated regularly with 
traceability to NIST, using a calibration provider that is accredited to ISO/IEG 17025 by a mutually recognized accreditation body. All vQlumetric 
dilutions are performed in Class Acalibrated glassware. The certified concentrations were determined based upon gravimetriC procedures. Secondary 
verification of the certified concentrations was performed u,ing ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse 
side). The uncertainty associated with each certified concen ration represents the expanded uncertainty at the 95% confidence level using acoverage 
factor of k=2. , 

Instructions for Use: We recommend that the solution be~horoU9hlY mixed by repeated shaking or swirling of the bottle immediately prior to use. 
To achieve the highest accuracy, the analyst should: (1) u only pre-cleaned containers and transferware, (2) not pipette directly from the CRM's 
original container, (3) never pour used product back into e original container, (4) make dilutions using calibrated balances or certified class A 
volumetric flasks and pipettes, (5) use a minimum sub-sarpple size of 500 j.JL, and (6) dilute with the same matrix as the original CRM or other 
chemically suitable matrix. The solution should be kept tightly capped and stored under normal laboratory conditions. Do not freeze, heat, or immerse 
the bottle or its contents, and avoid exposure to direct sunlight or moisture. 

Period of Validity: CPI international ensures the accuraqy of this solution for 18 months from the certification date shown below, provided the 
instructions for use are followed. During the period of validit}1, the purchaser will be notified if this product is recalled due to any significant changes in 
the stability of the solution. . 

May 23,2019 
Chuck Goudreau, CertifYing Officer Certification Date 
CPllntemational waives all responsibility for any damages resultinglfrom the usage and/or implementation of the produclsldata desaibed herein. 

USA Europe 
5580 Skylane Boulevard P: 707.525.5788 Nieuwe Hemweg 7P P: +31 206380597 
Santa Rosa, CA 95403 P: 800.878.7654 1013BG Amsterdam F: +31 204202836 

F: 707.545.7901 www.iinternational.com The Netherlands 
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Health and Safety Infonnation: Refer to the Safety Data Sheet (SOS). 

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO Guide 34 and ISO Guide 
35. Replicate samples of the finished solution were analyzed to confirm its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity 
and Stability. To ensure homogeneity, users should nottake asmaller sub-sample than specified in the Instructions for Use, as doing so will invalidate 
the certified values and uncertainties. 

Quality Manual Rev: No.5, 03101/2013 

Further Infonnation: Please contact CPllnternational for further information about this CRM. 

Quality Certifications: This CRM was prepared under aquality management system that is registered/accredited to the following: 
• ISO 9001 - Quality Management Systems - Requirements (TUV NORD Cert. No. 4410016560231) 
• ISOIIEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert. No. 2848.01) 
• ISO Guide 34 - General Requirements for the Competence of Reference Material Producers (A2LA Cert. No. 2848.02) 

o ISO Guide 34 references additional requirements specified in ISO Guide 31 and ISO Guide 35. 

This CRM is traceable to the following NIST SRMs: 

Analyle Aq.SRM MOSRM Analyle Aq.SRM MOSRM Analyle Aq.SRM MOSRM 

Ag 3151 1077a Hf 3122 - S 3154 2770 
AI 3101a 1075a Hg 3133 3133 Sb 3102a 3102a 
As 3103a 3103a Ho 3123a - Sc 3148a 3148a 
Au 3121 - In 3124a 3124a Se 3149 3149 
B 3107 3107 K 3141a 3141a Si 3150 1066a 

Ba 3104a 1051b La 3127a 3127a Sm 3147a -
Be 3105a 3105a Li 3129a 3129a Sn 3161a 1057b 
Bi 3106 3106 Lu 3130a - S04-2 3181 -
Br 3184 - Mg 3131a 3131a Sr 3153a 3153a 
Ca 3109a 3109a Mn 3132 3132 Ta 3155 -
Cd 3108 1053a Mo 3134 3134 Tb 3157a -
Ce 3110 3110 Na 3152a 3152a Te 3156 -
CI 3182 1818a Nb 3137 - Th 3159 -
Co 3113 3113 Nd 3135a - Ti 3162a 3162a 
Cr 3112a 1078b Ni 3136 1065b TI 3158 3158 
Cs 3111a - NOr 3185 - Tm 3160a -
Cu 3114 1080a P 3139a 3139a U 3164 -
Oy 3115a - Pb 3128 3128 V 3165 1052b 
Er 3116a - Pd 3138 - W 3163 3163 
Eu 3117a - POr3 3186 - Y 3167a 3167a 
F 3183 - Pr 3142a - Yb 3166a -
Fe 3126a 1079b Pt 3140 3140 Zn 3168a 3168a 
Ga 3119a - Rb 3145a - Zr 3169 3169 
Gd 3118a - Re 3143 -
Ge 3120a - Rh 3144 3144 

Page 2of2 
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CERTIFICATE OF ANALYSIS 

Multi-Element Aqueous CRM Product #: G34-TA-CM-APR19-STLB 

Mix Name: G34 MC ICV 2 Lot #: 10097743-4 

Matrix: 2% HN03 

Certified Concentration Certified Concentration Certified Concentration
Element Element Element

& Uncertainty & Uncertainty & Uncertain~ 

Ag 39.98 ± 0.20 IJg/mL U 200.1 ± 1.0 IJg/mL TI 40.17 ± 0.20 IJglmL 

Ba 200.0 ± 1.0 IJg/mL M~ 200.4 ± 1.0 IJg/mL U 20D.4 ± 1.0 IJg/mL 

Be 20D.4 ± 1.0 IJg/mL NI 200.1 ± 1.0 IJg/mL V 200.1 ± 1.0 IJg/mL 

Cd 200.3 ± 1.0 IJg/mL pij 200.1 ± 1.0 IJg/mL Zn 200.1 ± 1.0 IJg/mL 

Co 200.1 ± 1.0 IJg/mL Sm 200.2 ± 1.0 IJg/mL Zr 200.5 ± 1.0 IJg/mL 

Cr 200.2 ± 1.0 IJg/mL 51 200.5 ± 1.0 IJg/mL 

Cu 200.2 ± 1.0 IJg/mL Th 200.0 ± 1.0 IJg/mL 

Intended Use: This solution is intended for use as asecohd source certified reference material (CRM) or calibration standard for inductively coupled 
plasma optical emission spectroscopy (ICP-OES), indu~i~ely coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic absorption 
spectroscopy (AA or GFAA), and other techniques for elemental analysis. 

Certification & Traceability: This CRM was manufactured, processed, and certified under a quality management system that is 
registered/accredited to ISO 9001, ISO 17034, and ISO/IEC 17025. This CRM was prepared to the certified concentrations shown above by 
gravimetric methods, using single-element concentrates tlilat were certified using the 'High Performance ICP-OES' protocol developed by NIST and 
are directly traceable to NIST SRMs (see reverse side). lIhe solution was stabilized using high purity nitric acid (HN03) and diluted with filtered (0.22 
~m), 18 M-ohm deionized water. The balances used in theipreparation of this CRM are calibrated regularly with traceability to NIST, using acalibration 
provider that is accredited to ISO/IEC 17025 by amutually recognized accreditation body. All volumetric dilutions are performed in Class Acalibrated 
glassware. The certified concentrations were determined based upcn gravimetric procedures. Secondary verification of the certified concentrations 
was performed using ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse side). The uncertainty associated with each 
certified concentration represents the expanded uncertainty at the 95% confidence level using acoverage factor of k=2. 

Instructions for Use: We recommend that the solution be thoroughly mixed by repeated shaking or swirling of the bottle immediately prior to use. 
To achieve the highest accuracy, the analyst should: (1) use only pre-cleaned containers and transferware, (2) not pipette directly from the CRM's 
original container, (3) never pcur used product back intQ the original container, (4) make dilutions using calibrated balances or certified class A 
volumetric flasks and pipettes, (5) use a minimum sUb-~mple size of 500 ~L, and (6) dilute with the same matrix as the original CRM or other 
chemically suitable matrix. The solution should be kept tig tly capped and stored under normal laboratory conditions. Do not freeze, heat, or immerse 
the bottle or its contents, and avoid expcsure to direct su light or moisture. 

Period of Validity: CPI Intemational ensures the accu~cy of this solution for 18 months from the certification date shown below, provided the 
instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant changes in 
the stability of the solution. 

""""'" h,." 
May 23, 2019 

Chuck Goudreau, certifYing Officer i Certification Date

CPlI_'....."_""bOty to< 'Of "'m""....'r""'..."'" ,,"''''1m.,"""""" d., prod...... 

I 

USA Europe 
5580 Skylane Boulevard P: 707.525.5788 Nieuwe Hemweg 7P P: +31 206380597 
Santa Rosa, CA 95403 P: 800.878.7654 1 013BG Amsterdam F: +31 20420 28 36 

F: 707.545.7901 www.ciinternationaLcom The Netherlands 
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Health and Safety Infonnation: Refer to the Safety Data Sheet (SOS). 

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO Guide 34 and ISO Guide 
35. Replicate samples of the finished solution were analyzed to confirm its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity 
and Stability. To ensure homogeneity, users should not take asmaller sub-sample than specified in the Instructions for Use, as doing so will invalidate 
the certified values and uncertainties. 

Quality Manual Rev: No.5, 03/01/2013 

Further Infonnation: Please contact CPllnternational for further infomnation about this CRM. 

Quality Certifications: This CRM was prepared under aquality management system that is registered/accredited to the following: 
• ISO 9001 - Quality Management Systems - Requirements (TUV NORD Cert. No. 44100 16560231) 
• ISOIIEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert. No. 2848.01) 
• ISO Guide 34 - General Requirements for the Competence of Reference Material Producers (A2LA Cert. No. 2848.02) 

o ISO Guide 34 references additional requirements specified in ISO Guide 31 and ISO Guide 35. 

This CRM is traceable to the following NIST SRMs: 

Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM 
Ag 3151 1077a HI 3122 - S 3154 2770 
AI 3101a 1075a Hg 3133 3133 Sb 3102a 3102a 
As 3103a 3103a Ho 3123a - Sc 3148a 3148a 
Au 3121 - In 3124a 3124a 8e 3149 3149 
B 3107 3107 K 3141a 3141a 8i 3150 1066a 
Ba 3104a 1051b La 3127a 3127a 8m 3147a -
Be 3105a 3105a Li 3129a 3129a 8n 3161a 1057b 
Bi 3106 3106 Lu 3130a - 804.2 3181 -
Br 3184 - Mg 3131a 3131a Sr 3153a 3153a 
Ca 3109a 3109a Mn 3132 3132 Ta 3155 -
Cd 3108 1053a Mo 3134 3134 Tb 3157a -
Ce 3110 3110 Na 3152a 3152a Te 3156 -
CI 3182 1818a Nb 3137 - Th 3159 -

I 

Co 3113 3113 Nd 3135a - Ti 3162a 3162a 
Cr 3112a 1078b Ni 3136 1065b TI 3158 3158 
Cs 3111a - N03 3185 - Tm 3160a -
Cu 3114 1080a P 3139a 3139a U 3164 -
Dy 3115a - Pb 3128 3128 V 3165 1052b 
Er 3116a - Pd 3138 - W 3163 3163 
Eu 3117a - P04-3 3186 - Y 3167a 3167a 
F 3183 - Pr 3142a - Yb 3166a -
Fe 3126a 1079b Pt 3140 3140 Zn 3168a 3168a 
Ga 3119a - Rb 3145a - Zr 3169 3169 
Gd 3118a - Re 3143 -
Ge 3120a - Rh 3144 3144 

Page 2012 
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Reference Materials 

• Certificate of Analysis • 
Product: 

Catalog Number: 

Lot No. 


Certificate Inue Dale: 

Expiration Date: 

Revision Number: 


CERTIFICATION 

Parameter . ,-, ". 

Aluminum 
... 

,Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

.Calcium 

'Chromium 

.Cobalt 

Copper 

Iron 

Leed 

Magnesium- ,., 

Manganese 

MarculY 

Molybdenum 

Nickel 

Potassium 

Selenium 

,Silv&r 

'Sodium 

Strontium 

Thallium 

Metals in Soil 
540 

0099-540 111111111111111111 RIII1 
1598418September 25,2017 
10 PR~LCs..sRM_ooon

May 31,2020 r:¢,~:'13112ilPt;>" _KP Op<>'M)I'$ 
Sm!ERA 

Original 
•••••••, ,j t "._•• , ••1.... 

i Referlinee 
Certified Value' Val~e . Uncertainty' 

i 
mglkg ma4u % 

10100 83!!0 6,40 

145 756 4.11 

171 16n 5.55 

272 260 1.63 

102 97~ 6.04 

102 81~ 5,55 

225 21~ 4.08 

5190 47!jo 5,49 

144 13/; 5.99 

48.8 48.12 5.95 

174 166 6.60 
.. 

15000 . 141bo 7.12 

111 11~ 5.58 

2570 23<\0 5.51 

232 22e 3.96 

12.0 11 ,~ 1.02 

123 lib 2.96 

98.3 91.9 5.89 

2420 20:10 6.79 

206 19~ 6.44 
, 

45.5 43.;3 6.26 

252 21~ 6.53 
i 

111 10V 5.08 

167 15jl 6.28 

QC Performance 

Acceptance Umits' 


mglkg 

4150-12600 

2.85 -148 

134·188 

215·305 

81.4-114 

59.2 ·104 

176·246 

3890-5640 
.... ,-_. 

112 - 160 
"~" 

40.6·55.7 

139-192 

8470-19700 

92.1 -130 

1780·2900 

188·268 

8.23 -14.7 

88.2 -132 

76.2·108 

1410 - 2630 

152·231 

34.6 - 51.9 

159 - 278 

ProdrJct UlU/m_s "'" irICIufIed aspartd 
It><! _,ion pac/fI!t and "'" paginated , 

..~fIWn this ~ ofAno!l'SIs. - I 
""""""'" 1Mproduct u'" _ for catalog , 

11540 reYIsIon 030512. . 

PT Performance 

Acceptance Umits' 


mgII<g. 
4200-12500 

14.5·199 
--- ..• »,. .----- 

113-209 

195·325 

73.2-122 
.! 

49.0 -114 

158 - 264 

3460·6070 

95.2 -177 

36.1 -60.2 

124·207 

4930·23200 
. 

78.8·143 
.... - . --- '" "-"""" 


1450- 3220 


165·291 

6.87 -16.0 
...."-"" 

77.5-142 

64.3 ·119 

1190·2850 

131 - 252 

30.1 - 56.5
,"_ _.w.'~"","~. 

105·332 

87.0-127 77.2 - 137 


127 - 186 110·202 
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'PaMmeter . Certified Value I . .. ...-~ 

mglllQ 

Tin 111 

Titanium 512 
. 

Uranium 
' 

97.6 . _. -- 

,Vanadium 61.8 

Zinc 207 

ANALYTICAL VERIFICATION 

Certlfled 
:PIIMmeter Valuel 

mgltll--.- ... 
Aluminum 10100 

.Antimony 145 

Arsenic 171 

:Barium 272 
. Beryllium 102 

Boron 102 

Cadmium 225 

Calcium 5190 
" 

Chromium 144 

Cobalt 48.8 

Copper 174 

Iron 15000 

Lead 111 

,Magnesium 2570 

Manganese 232 

,Mercury 12.0 
, Molybdenum 123 

Nickel 98.3 

Potassium 2420 

Selenium 206 

• 

Reference Materials 

• Certificate of Analysis • 
- ".~-.. 

Refere~ce QC Performance PT PeJfonnance 
Valut Uncertainty' Acceptance Umlta' , Acceptance Umlts4 . 

i .,..... _.'.. ! --.-. _.- -." '".. . 
mgIkg % mQII<lI mQII<g. .- .... 

99.91 6.00 78.1·122 56.7· 143, 
-.'-" ... - .._-:".. 

376! 5.98 68.8·683 51.2·803 
_"""m "._ ...., 

98.11 6.22 74.9 -121 72.6 -124 , ... -.. 
56.1, 9.53 44.8-68.7 32.2 - 81.3 

1991 7.09 162-237 

I 

ProfiCiency T lISting Study NIST Trac~.~I!~_.•, 
liean Recovery" n SRMNumber i Recovery 

i - --'-; 
",gIIIQ % % - .--.-- .",--.! 

82,8 157 


520 160 


~61 94.2 200 


t:: 
I 

~O 95.6 182 
-<- 

,7.6 95.6 167 J 
, 
~1.6 80.0 115 

-,-..~-~~I "'1 

t
~11 93.7 200 


760 91.8 140 


;136 94.5 191 

. ... ..-. .-~..,.~ 

18.2 98.7 168 
• <-- ••--~< .I 

'166 95.2 202 
; 

114100 93.6 153 
I , I._- _., ,~-

:111 99.9 208 , ...--~~ ~ -~~. 

~340 90.9 143 

1228 98.4 170 

' ,; 


r
I ,. '" i_. _" 
15 95.5 133 

:110 89.4 168 
~- -.~" ,,., .. ~,-- - .~ 

91.9 93.5 197 , .}_ w.o •• ,,_'" _~_ "_ ", 

~020 83.S 142 
,-, .",......_" " 

'191 92.9 184 
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• 

Reference Materials 

• Certificate of Analysis • 
Certified 

Parameter Value' Profj~iency Testing Study NIST Trac!Ilbillty 

Miean Recoveryl n SRMNumber Recovery 
I 

Silver 
mg/kg 

45.5 

..../kg 

43.3 

% 

95.1 165 
-'-. % 

Sodium 252 218 86.6 138 
.Strontium 111 107 98.5 118 

Thallium 167 156 93.6 163 

Tin 111 
, 

99.9 90.0 126 
. ~,,' 

'Titanium 512 376 73.4 122 

Uranium 97.6 
I 

$8.1 100 36 

Vanadium 61.8 56.7 91.8 163 
Zinc 207 

, 
h99 96.2 200 

1. The Certlfllld VII.... are !he actual "mad.·!o" oonr"">lralions conl1rrrle.t by ERA analytical llerlficalion. The certiled values are monitored and pu-c/1asem 
";11 be nolilled of anv 8lgn_ changes ",suiting In recertification or wih1drawal 01 this c:erlllled reference material dumq !he period 01 validity or this 
~~. I 

2. The Uncetlolnly Is !he !atal propagated uncertainty at the 95% oonfidence interval. The uncertainty Is based on !he pteparalion and IntemaI analytical 
verllicalion 01 !he prodllcl by ERA.1II\JI!tpIIed by • ""verage factor. The imcertamty applies to the producla. supplied and does no! take Into ._ anv 
IlIQUirad or oplional dilution and/or preparation. !he laboratory may pertj,rm _ using this product 

3. The QC __Ac<:epfance L_ IQC PALs~)are baaed ch adUai historical dala _ in ERA's Profidency Testing program. The QC 
P Ala'" rellecl anv inheront biases in !he melllods used to es!llb/lsh thellimils and closely aill"<')dmate a 95% oontlden<:e Intental of the perfoonaru:e !hat 
__labo_ snOUld .Chleve using ac<:epled _Irnelllods. Use the QC PAI..$'" to resllSlicolly _1_ )IO!.t pelf........... against your 

peers. . 

4. The PT PIIrt......__pta_ Umftl! IPT PALs"')are calrula~ using the reg~ion equalions and Ibied acceptance criteria apecilied in the 
NEUIC flIOfidency!tloting requirement>. Use the PT PAls'" when ana~ this QC S1andal<! aIOngaida USEPA and NELAC compliant PT __. 
PIe_ note fila! manv PT study aCG1!p!an", Ilmil$ are concentraIion dependent (some non-linearly) and, !her_e, !he accepflInc:e limits 01 this QC 
standard and anv PT standard may d_ reiativa 1<> their di1lerence In ~. , 
5. The PT DataIT_b111ty doC. induda the mean value. percent ",*ry .nd number of data points "'pot1ed by the tabonI_ in ...r Profidency 
Testing study compared 1<> the Ce!U1Ied Values. In _on. wI1ere Nist SlBndard Reference Ma....ialS (SRlIls) are ._ble, each 8llaIyIe ha. been 
analytically _ to the NIST SRM tisted. Thi. product I. frlIoaabIe to f/1e foI numbers or ito siarting materialS. All griMmettic and Il0l_meoau", .... nts 
rela!e<l to ito manulaoture are traceable 10 NIST through an unIJroken chain 01 romp."...... 
Traceability _lIlY (%1- [(% rea:wery _ .fandard)l(% reoo""ry NIST SRMl}'I00 
The traeeablllty data sh...... _ complied by lIrI8Iyzing the ERA standllrds Of the~ ••...,;.led $I0OI< _. against the applicable NIST SRMs. 

6. For additional infonnallon on this produelsuch •• Intended use, insttidons lor use. level ornomogeneit¥, and safety Illfon'Ntion. plea... refer to the 
prOllidedlnsfruction SI1ee! 

If vou have anv questions or need technlcial assistance, please call ERA teChnIcal assistance 
at 1-800-372-0122 or send an email toinfo@eraqc.com., 
Certifying OffIcer Quality OffIcer 

Brian MiNer Patrick Larson 

-
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Reagent

Source A_00001
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Reagent

Source B_00001
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Reagent

Source D_00001
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Reagent

Source E_00001
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Reagent

Source H_00002
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Reagent

Tuna Can LCS_00008
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Reagent

Tuna Can_00003
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Reagent

Tuna Can_00006
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COVER PAGE

Lab Name:   Job Number: 

Client Sample ID Lab Sample ID

METALS

Project: Cameron Area Mine Sites - En Pro

SDG No.: AB0 RSE VD

160-34268-1Eurofins TestAmerica, St. Louis

160-34268-1 AB02-MB01-03 (7.0-8.5)
160-34268-2 AB02-MB01-04 (2.0-4.0)
160-34268-3 AB02-MB01-05 (8.5-10.0)
160-34268-4 AB02-MB02-01
160-34268-5 AB02-MB02-02
160-34268-6 AB02-MB02-03 (5.5-7.0)
160-34268-7 AB02-MB02-04 (7.0-8.5)
160-34268-8 AB02-MB02-05 (8.5-10.0)
160-34268-9 AB02-MB02-07 (11.5-13.0)
160-34268-10 AB02-MB03-01
160-34268-11 AB02-MB03-02
160-34268-12 AB02-MB03-03 (7.0-8.5)
160-34268-13 AB02-MB03-04 (2.5-4.0)
160-34268-14 AB02-MB04-03 (5.5-7.0)
160-34268-15 AB02-MB04-04 (7.0-8.5)
160-34268-16 AB02-MB04-05 (8.5-10.0)
160-34268-17 AB02-MB04-06 (10-11.5)
160-34268-18 AB02-MB05-03 (2.5-5.5)
160-34268-19 DUP-1
160-34268-20 DUP-7

Comments:
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34268-1

Date Received: 05/22/2019  10:05

AB0 RSE VD

160-34268-1

AB02-MB01-03 (7.0-8.5)

Solid 05/16/2019  15:15Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 96.1

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 4.7 mg/Kg1.0 0.41 2 6020B

7439-98-7 Molybdenum 0.41 Jmg/Kg0.51 0.20 2 6020B

7782-49-2 Selenium 1.4 mg/Kg0.51 0.32 2 6020B

7440-61-1 Uranium 6.9 mg/Kg0.10 0.041 2 6020B

7440-62-2 Vanadium 40 mg/Kg1.0 0.41 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34268-2

Date Received: 05/22/2019  10:05

AB0 RSE VD

160-34268-1

AB02-MB01-04 (2.0-4.0)

Solid 05/16/2019  15:30Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 96.5

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 3.7 mg/Kg0.96 0.39 2 6020B

7439-98-7 Molybdenum 0.28 Jmg/Kg0.48 0.19 2 6020B

7782-49-2 Selenium 2.4 mg/Kg0.48 0.31 2 6020B

7440-61-1 Uranium 2.1 mg/Kg0.096 0.039 2 6020B

7440-62-2 Vanadium 39 mg/Kg0.96 0.39 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34268-3

Date Received: 05/22/2019  10:05

AB0 RSE VD

160-34268-1

AB02-MB01-05 (8.5-10.0)

Solid 05/16/2019  15:45Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 96.1

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 12 mg/Kg1.0 0.40 2 6020B

7439-98-7 Molybdenum 1.3 mg/Kg0.50 0.20 2 6020B

7782-49-2 Selenium 2.7 mg/Kg0.50 0.32 2 6020B

7440-61-1 Uranium 34 mg/Kg0.10 0.040 2 6020B

7440-62-2 Vanadium 57 mg/Kg1.0 0.40 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34268-4

Date Received: 05/22/2019  10:05

AB0 RSE VD

160-34268-1

AB02-MB02-01

Solid 05/16/2019  10:04Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 96.4

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 2.8 mg/Kg0.96 0.38 2 6020B

7439-98-7 Molybdenum 0.26 Jmg/Kg0.48 0.19 2 6020B

7782-49-2 Selenium 2.0 mg/Kg0.48 0.31 2 6020B

7440-61-1 Uranium 2.0 mg/Kg0.096 0.038 2 6020B

7440-62-2 Vanadium 34 mg/Kg0.96 0.38 2 6020B

FORM IA-IN Page 140 of 1906



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34268-5

Date Received: 05/22/2019  10:05

AB0 RSE VD

160-34268-1

AB02-MB02-02

Solid 05/16/2019  10:10Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 95.3

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 3.5 mg/Kg0.93 0.37 2 6020B

7439-98-7 Molybdenum 0.27 Jmg/Kg0.46 0.19 2 6020B

7782-49-2 Selenium 2.2 mg/Kg0.46 0.30 2 6020B

7440-61-1 Uranium 2.0 mg/Kg0.093 0.037 2 6020B

7440-62-2 Vanadium 38 mg/Kg0.93 0.37 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34268-6

Date Received: 05/22/2019  10:05

AB0 RSE VD

160-34268-1

AB02-MB02-03 (5.5-7.0)

Solid 05/16/2019  12:30Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 96.0

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 5.6 mg/Kg0.92 0.37 2 6020B

7439-98-7 Molybdenum 0.69 mg/Kg0.46 0.18 2 6020B

7782-49-2 Selenium 1.9 mg/Kg0.46 0.29 2 6020B

7440-61-1 Uranium 10 mg/Kg0.092 0.037 2 6020B

7440-62-2 Vanadium 42 mg/Kg0.92 0.37 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34268-7

Date Received: 05/22/2019  10:05

AB0 RSE VD

160-34268-1

AB02-MB02-04 (7.0-8.5)

Solid 05/16/2019  12:35Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 92.7

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 32 mg/Kg0.98 0.39 2 6020B

7439-98-7 Molybdenum 2.8 mg/Kg0.49 0.20 2 6020B

7782-49-2 Selenium 6.2 mg/Kg0.49 0.31 2 6020B

7440-61-1 Uranium 190 mg/Kg0.098 0.039 2 6020B

7440-62-2 Vanadium 86 mg/Kg0.98 0.39 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34268-8

Date Received: 05/22/2019  10:05

AB0 RSE VD

160-34268-1

AB02-MB02-05 (8.5-10.0)

Solid 05/16/2019  12:40Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 94.6

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 24 mg/Kg0.89 0.35 2 6020B

7439-98-7 Molybdenum 1.8 mg/Kg0.44 0.18 2 6020B

7782-49-2 Selenium 4.8 mg/Kg0.44 0.28 2 6020B

7440-61-1 Uranium 82 mg/Kg0.089 0.035 2 6020B

7440-62-2 Vanadium 49 mg/Kg0.89 0.35 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34268-9

Date Received: 05/22/2019  10:05

AB0 RSE VD

160-34268-1

AB02-MB02-07 (11.5-13.0)

Solid 05/16/2019  13:00Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 95.6

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 7.9 mg/Kg1.0 0.40 2 6020B

7439-98-7 Molybdenum 0.36 Jmg/Kg0.50 0.20 2 6020B

7782-49-2 Selenium 2.2 mg/Kg0.50 0.32 2 6020B

7440-61-1 Uranium 3.5 mg/Kg0.10 0.040 2 6020B

7440-62-2 Vanadium 40 mg/Kg1.0 0.40 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34268-10

Date Received: 05/22/2019  10:05

AB0 RSE VD

160-34268-1

AB02-MB03-01

Solid 05/16/2019  09:40Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 96.5

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 2.5 mg/Kg0.95 0.38 2 6020B

7439-98-7 Molybdenum 0.29 Jmg/Kg0.48 0.19 2 6020B

7782-49-2 Selenium 1.8 mg/Kg0.48 0.30 2 6020B

7440-61-1 Uranium 2.1 mg/Kg0.095 0.038 2 6020B

7440-62-2 Vanadium 36 mg/Kg0.95 0.38 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34268-11

Date Received: 05/22/2019  10:05

AB0 RSE VD

160-34268-1

AB02-MB03-02

Solid 05/16/2019  09:46Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 95.3

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 2.1 mg/Kg0.98 0.39 2 6020B

7439-98-7 Molybdenum 0.22 Jmg/Kg0.49 0.20 2 6020B

7782-49-2 Selenium 1.6 mg/Kg0.49 0.31 2 6020B

7440-61-1 Uranium 1.8 mg/Kg0.098 0.039 2 6020B

7440-62-2 Vanadium 33 mg/Kg0.98 0.39 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34268-12

Date Received: 05/22/2019  10:05

AB0 RSE VD

160-34268-1

AB02-MB03-03 (7.0-8.5)

Solid 05/16/2019  16:05Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 96.7

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 6.8 mg/Kg0.95 0.38 2 6020B

7439-98-7 Molybdenum 0.26 Jmg/Kg0.47 0.19 2 6020B

7782-49-2 Selenium 2.2 mg/Kg0.47 0.30 2 6020B

7440-61-1 Uranium 2.1 mg/Kg0.095 0.038 2 6020B

7440-62-2 Vanadium 44 mg/Kg0.95 0.38 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34268-13

Date Received: 05/22/2019  10:05

AB0 RSE VD

160-34268-1

AB02-MB03-04 (2.5-4.0)

Solid 05/16/2019  16:10Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 97.1

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 1.5 mg/Kg0.91 0.36 2 6020B

7439-98-7 Molybdenum ND mg/Kg0.45 0.18 2 6020B

7782-49-2 Selenium 1.2 mg/Kg0.45 0.29 2 6020B

7440-61-1 Uranium 1.6 mg/Kg0.091 0.036 2 6020B

7440-62-2 Vanadium 23 mg/Kg0.91 0.36 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34268-14

Date Received: 05/22/2019  10:05

AB0 RSE VD

160-34268-1

AB02-MB04-03 (5.5-7.0)

Solid 05/16/2019  13:45Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 94.8

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 11 mg/Kg0.97 0.39 2 6020B

7439-98-7 Molybdenum 3.2 mg/Kg0.48 0.19 2 6020B

7782-49-2 Selenium 3.0 mg/Kg0.48 0.31 2 6020B

7440-61-1 Uranium 52 mg/Kg0.097 0.039 2 6020B

7440-62-2 Vanadium 64 mg/Kg0.97 0.39 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34268-15

Date Received: 05/22/2019  10:05

AB0 RSE VD

160-34268-1

AB02-MB04-04 (7.0-8.5)

Solid 05/16/2019  13:50Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 95.1

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 21 mg/Kg0.97 0.39 2 6020B

7439-98-7 Molybdenum 2.7 mg/Kg0.48 0.19 2 6020B

7782-49-2 Selenium 3.6 mg/Kg0.48 0.31 2 6020B

7440-61-1 Uranium 83 mg/Kg0.097 0.039 2 6020B

7440-62-2 Vanadium 65 mg/Kg0.97 0.39 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34268-16

Date Received: 05/22/2019  10:05

AB0 RSE VD

160-34268-1

AB02-MB04-05 (8.5-10.0)

Solid 05/16/2019  13:55Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 94.0

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 24 mg/Kg0.99 0.40 2 6020B

7439-98-7 Molybdenum 3.7 mg/Kg0.50 0.20 2 6020B

7782-49-2 Selenium 4.3 mg/Kg0.50 0.32 2 6020B

7440-61-1 Uranium 110 mg/Kg0.099 0.040 2 6020B

7440-62-2 Vanadium 79 mg/Kg0.99 0.40 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34268-17

Date Received: 05/22/2019  10:05

AB0 RSE VD

160-34268-1

AB02-MB04-06 (10-11.5)

Solid 05/16/2019  14:00Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 95.8

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 12 mg/Kg0.96 0.38 2 6020B

7439-98-7 Molybdenum 1.8 mg/Kg0.48 0.19 2 6020B

7782-49-2 Selenium 2.6 mg/Kg0.48 0.31 2 6020B

7440-61-1 Uranium 36 mg/Kg0.096 0.038 2 6020B

7440-62-2 Vanadium 50 mg/Kg0.96 0.38 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34268-18

Date Received: 05/22/2019  10:05

AB0 RSE VD

160-34268-1

AB02-MB05-03 (2.5-5.5)

Solid 05/16/2019  16:55Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 97.1

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 3.3 mg/Kg0.96 0.38 2 6020B

7439-98-7 Molybdenum 0.31 Jmg/Kg0.48 0.19 2 6020B

7782-49-2 Selenium 2.1 mg/Kg0.48 0.31 2 6020B

7440-61-1 Uranium 1.9 mg/Kg0.096 0.038 2 6020B

7440-62-2 Vanadium 41 mg/Kg0.96 0.38 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34268-19

Date Received: 05/22/2019  10:05

AB0 RSE VD

160-34268-1

DUP-1

Solid 05/16/2019  00:00Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 95.6

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 3.5 mg/Kg0.91 0.36 2 6020B

7439-98-7 Molybdenum 0.25 Jmg/Kg0.46 0.18 2 6020B

7782-49-2 Selenium 2.1 mg/Kg F10.46 0.29 2 6020B

7440-61-1 Uranium 2.0 mg/Kg0.091 0.036 2 6020B

7440-62-2 Vanadium 34 mg/Kg F10.91 0.36 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34268-20

Date Received: 05/22/2019  10:05

AB0 RSE VD

160-34268-1

DUP-7

Solid 05/16/2019  00:00Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 96.4

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 4.5 mg/Kg0.92 0.37 2 6020B

7439-98-7 Molybdenum 0.53 mg/Kg0.46 0.18 2 6020B

7782-49-2 Selenium 1.9 mg/Kg F10.46 0.29 2 6020B

7440-61-1 Uranium 2.0 mg/Kg0.092 0.037 2 6020B

7440-62-2 Vanadium 45 mg/Kg F10.92 0.37 2 6020B
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

Eurofins TestAmerica, St. Louis 160-34268-1

AB0 RSE VD

ug/LMS A ICV_00952

MS A CAL2 CCV_00350

Analyte

ICV 160-431834/8
06/15/2019  01:32

Found C True %R

CCV 160-431834/39
06/15/2019  04:59

CCV 160-431834/52
06/15/2019  06:25

Found FoundC CTrue %R True %R

Molybdenum 50.4 51.6 51.050.0 50.0 50.0101 103 102
Selenium 52.0 50.5 49.550.0 50.0 50.0104 101 99

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

Eurofins TestAmerica, St. Louis 160-34268-1

AB0 RSE VD

ug/LMS A ICV_00952

MS A CAL2 CCV_00350

Analyte

CCV 160-431834/65
06/15/2019  07:52

Found C True %R Found FoundC CTrue %R True %R

Molybdenum 50.3 50.0 101
Selenium 52.1 50.0 104

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

Eurofins TestAmerica, St. Louis 160-34268-1

AB0 RSE VD

ug/LMS A ICV_00953

MS A CAL2 CCV_00350

Analyte

ICV 160-431934/5
06/17/2019  15:54

Found C True %R

CCV 160-431934/13
06/17/2019  16:46

CCV 160-431934/26
06/17/2019  18:13

Found FoundC CTrue %R True %R

Arsenic 103 103 101100 100 100103 103 101
Selenium 52.1 53.7 53.150.0 50.0 50.0104 107 106
Uranium 99.8 103 99.0100 100 100100 103 99
Vanadium 98.0 99.2 98.9100 100 10098 99 99

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

Eurofins TestAmerica, St. Louis 160-34268-1

AB0 RSE VD

ug/LMS A ICV_00953

MS A CAL2 CCV_00350

Analyte

CCV 160-431934/39
06/17/2019  19:39

Found C True %R

CCV 160-431934/52
06/17/2019  21:05

CCV 160-431934/65
06/17/2019  22:31

Found FoundC CTrue %R True %R

Arsenic 104 105 102100 100 100104 105 102
Selenium 52.8 52.0 50.750.0 50.0 50.0106 104 101
Uranium 97.3 98.4 90.2100 100 10097 98 90
Vanadium 100 103 103100 100 100100 103 103

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

Eurofins TestAmerica, St. Louis 160-34268-1

AB0 RSE VD

ug/LMS A ICV_00953

MS A CAL2 CCV_00350

Analyte

ICV 160-431935/8
06/18/2019  00:11

Found C True %R

CCV 160-431935/13
06/18/2019  00:45

CCV 160-431935/26
06/18/2019  02:11

Found FoundC CTrue %R True %R

Arsenic 108 106 106100 100 100108 106 106
Uranium 96.0 98.6 95.2100 100 10096 99 95
Vanadium 102 103 104100 100 100102 103 104

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

Eurofins TestAmerica, St. Louis 160-34268-1

AB0 RSE VD

ug/LMS A ICV_00956

MS A CAL2 CCV_00350

Analyte

ICV 160-432357/5
06/20/2019  14:48

Found C True %R

CCV 160-432357/13
06/20/2019  15:41

CCV 160-432357/26
06/20/2019  17:07

Found FoundC CTrue %R True %R

Molybdenum 47.7 49.6 48.350.0 50.0 50.095 99 97

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

Eurofins TestAmerica, St. Louis 160-34268-1

AB0 RSE VD

ug/LMS A ICV_00956

MS A CAL2 CCV_00350

Analyte

CCV 160-432357/39
06/20/2019  18:34

Found C True %R

CCV 160-432357/52
06/20/2019  20:01

CCV 160-432357/65
06/20/2019  21:27

Found FoundC CTrue %R True %R

Molybdenum 49.2 49.3 48.450.0 50.0 50.098 99 97

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2B-IN

Lab Name: Job No.:

SDG No.: AB0 RSE VD

160-34268-1

CRQL CHECK STANDARD
METALS

Method: 6020B Instrument ID: ICPMS7700

Eurofins TestAmerica, St. Louis

Lab Sample ID:

Analyte True Found Qualifiers %R(1) Limits

CRI 160-431834/10

CRQL Check Standard

CRQL Check Standard Source: MS A CAL1 LLC_00389

Concentration Units: ug/L

80-120Molybdenum 5.00 5.39 108
80-120Selenium 5.00 5.17 103

Lab Sample ID:

Analyte True Found Qualifiers %R(1) Limits

CRI 160-431934/7

CRQL Check Standard

CRQL Check Standard Source: MS A CAL1 LLC_00389

Concentration Units: ug/L

80-120Arsenic 10.0 10.4 104
80-120Selenium 5.00 4.58 J 92
80-120Uranium 1.00 1.12 112
80-120Vanadium 10.0 10.0 100

Lab Sample ID:

Analyte True Found Qualifiers %R(1) Limits

CRI 160-431935/10

CRQL Check Standard

CRQL Check Standard Source: MS A CAL1 LLC_00389

Concentration Units: ug/L

80-120Arsenic 10.0 11.2 112
80-120Uranium 1.00 1.16 116
80-120Vanadium 10.0 10.6 106

Lab Sample ID:

Analyte True Found Qualifiers %R(1) Limits

CRI 160-432357/7

CRQL Check Standard

CRQL Check Standard Source: MS A CAL1 LLC_00389

Concentration Units: ug/L

80-120Molybdenum 5.00 5.29 106

FORM IIB-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.
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Lab Name: Job No.:

Concentration Units:

SDG No.:

INSTRUMENT BLANKS
METALS

Eurofins TestAmerica, St. Louis 160-34268-1

AB0 RSE VD

ug/L

CFoundCFoundCFoundCFoundRLAnalyte

ICB 160-431834/9 CCB 160-431834/40 CCB 160-431834/53 CCB 160-431834/66

06/15/2019  01:39 06/15/2019  05:05 06/15/2019  06:32 06/15/2019  07:58

3-IN

Molybdenum ND ND ND ND5.0
Selenium ND ND ND ND5.0

FORM III-IN

Italicized analytes were not requested for this sequence.
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Lab Name: Job No.:

Concentration Units:

SDG No.:

INSTRUMENT BLANKS
METALS

Eurofins TestAmerica, St. Louis 160-34268-1

AB0 RSE VD

ug/L

CFoundCFoundCFoundCFoundRLAnalyte

ICB 160-431934/6 CCB 160-431934/14 CCB 160-431934/27 CCB 160-431934/40

06/17/2019  16:00 06/17/2019  16:53 06/17/2019  18:19 06/17/2019  19:46

3-IN

Arsenic ND ND ND ND10
Selenium ND ND ND ND5.0
Uranium ND ND ND ND1.0
Vanadium ND ND ND ND10

FORM III-IN

Italicized analytes were not requested for this sequence.

Page 166 of 1906



Lab Name: Job No.:

Concentration Units:

SDG No.:

INSTRUMENT BLANKS
METALS

Eurofins TestAmerica, St. Louis 160-34268-1

AB0 RSE VD

ug/L

CFoundCFoundCFoundCFoundRLAnalyte

CCB 160-431934/53 CCB 160-431934/66

06/17/2019  21:12 06/17/2019  22:38

3-IN

Arsenic ND ND10
Selenium ND ND5.0
Uranium ND ND1.0
Vanadium ND ND10

FORM III-IN

Italicized analytes were not requested for this sequence.
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Lab Name: Job No.:

Concentration Units:

SDG No.:

INSTRUMENT BLANKS
METALS

Eurofins TestAmerica, St. Louis 160-34268-1

AB0 RSE VD

ug/L

CFoundCFoundCFoundCFoundRLAnalyte

ICB 160-431935/9 CCB 160-431935/14 CCB 160-431935/27

06/18/2019  00:18 06/18/2019  00:52 06/18/2019  02:18

3-IN

Arsenic ND ND ND10
Uranium ND ND ND1.0
Vanadium ND ND ND10

FORM III-IN

Italicized analytes were not requested for this sequence.
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Lab Name: Job No.:

Concentration Units:

SDG No.:

INSTRUMENT BLANKS
METALS

Eurofins TestAmerica, St. Louis 160-34268-1

AB0 RSE VD

ug/L

CFoundCFoundCFoundCFoundRLAnalyte

ICB 160-432357/6 CCB 160-432357/14 CCB 160-432357/27 CCB 160-432357/40

06/20/2019  14:55 06/20/2019  15:48 06/20/2019  17:14 06/20/2019  18:41

3-IN

Molybdenum ND ND ND ND5.0

FORM III-IN

Italicized analytes were not requested for this sequence.
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Lab Name: Job No.:

Concentration Units:

SDG No.:

INSTRUMENT BLANKS
METALS

Eurofins TestAmerica, St. Louis 160-34268-1

AB0 RSE VD

ug/L

CFoundCFoundCFoundCFoundRLAnalyte

CCB 160-432357/53 CCB 160-432357/66

06/20/2019  20:07 06/20/2019  21:34

3-IN

Molybdenum ND ND5.0

FORM III-IN

Italicized analytes were not requested for this sequence.

Page 170 of 1906



Lab Name: Job No.:

SDG No.:

Lab Sample ID: MB 160-431088/1-AConcentration Units: mg/Kg

CAS No. Analyte Concentration C Q Method

3-IN

Batch No.:

AB0 RSE VD

160-34268-1

Instrument Code: ICPMS7700

METHOD BLANK
METALS

 431834

Eurofins TestAmerica, St. Louis

7439-98-7 Molybdenum ND 6020B
7782-49-2 Selenium ND 6020B

FORM III-IN
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Lab Name: Job No.:

SDG No.:

Lab Sample ID: MB 160-431087/1-AConcentration Units: mg/Kg

CAS No. Analyte Concentration C Q Method

3-IN

Batch No.:

AB0 RSE VD

160-34268-1

Instrument Code: ICPMS7700

METHOD BLANK
METALS

 431934

Eurofins TestAmerica, St. Louis

7440-38-2 Arsenic ND 6020B
7782-49-2 Selenium ND 6020B
7440-61-1 Uranium ND 6020B
7440-62-2 Vanadium ND 6020B

FORM III-IN
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Lab Name: Job No.:

SDG No.:

Lab Sample ID: MB 160-431088/1-AConcentration Units: mg/Kg

CAS No. Analyte Concentration C Q Method

3-IN

Batch No.:

AB0 RSE VD

160-34268-1

Instrument Code: ICPMS7700

METHOD BLANK
METALS

 431935

Eurofins TestAmerica, St. Louis

7440-38-2 Arsenic ND 6020B
7440-61-1 Uranium ND 6020B
7440-62-2 Vanadium ND 6020B

FORM III-IN
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Lab Name: Job No.:

SDG No.:

Lab Sample ID: MB 160-431087/1-AConcentration Units: mg/Kg

CAS No. Analyte Concentration C Q Method

3-IN

Batch No.:

AB0 RSE VD

160-34268-1

Instrument Code: ICPMS7700

METHOD BLANK
METALS

 432357

Eurofins TestAmerica, St. Louis

7439-98-7 Molybdenum ND 6020B

FORM III-IN
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4A-IN

Lab Name: Job No.:

Instrument ID:

ICS Source:

Concentration Units:

Analyte

True
Percent
Recovery

Found

SDG No.:

Lab File ID:

Solution A Solution A

Lab Sample ID:

Eurofins TestAmerica, St. Louis 160-34268-1

ICSA 160-431834/11

106ICSA.D

ug/L

MS A ICSA_00297

ICPMS7700

AB0 RSE VD

INTERFERENCE CHECK STANDARD
METALS

1932Molybdenum 2000 97
-0.128Selenium

FORM IVA-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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4A-IN

Lab Name: Job No.:

Instrument ID:

ICS Source:

Concentration Units:

Analyte

True
Percent
Recovery

Found

SDG No.:

Lab File ID:

Solution AB Solution AB

Lab Sample ID:

Eurofins TestAmerica, St. Louis 160-34268-1

ICSAB 160-431834/12

107ICSB.D

ug/L

MS A ICSAB_00307

ICPMS7700

AB0 RSE VD

INTERFERENCE CHECK STANDARD
METALS

1958Molybdenum 2030 97
26.4Selenium 25.0 105

FORM IVA-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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4A-IN

Lab Name: Job No.:

Instrument ID:

ICS Source:

Concentration Units:

Analyte

True
Percent
Recovery

Found

SDG No.:

Lab File ID:

Solution A Solution A

Lab Sample ID:

Eurofins TestAmerica, St. Louis 160-34268-1

ICSA 160-431934/8

010ICSA.D

ug/L

MS A ICSA_00297

ICPMS7700

AB0 RSE VD

INTERFERENCE CHECK STANDARD
METALS

0.130Arsenic
0.483Selenium
0.0220Uranium
0.0750Vanadium
91145Aluminum 100000 91

FORM IVA-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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4A-IN

Lab Name: Job No.:

Instrument ID:

ICS Source:

Concentration Units:

Analyte

True
Percent
Recovery

Found

SDG No.:

Lab File ID:

Solution AB Solution AB

Lab Sample ID:

Eurofins TestAmerica, St. Louis 160-34268-1

ICSAB 160-431934/9

011ICSB.D

ug/L

MS A ICSAB_00307

ICPMS7700

AB0 RSE VD

INTERFERENCE CHECK STANDARD
METALS

54.2Arsenic 50.0 108
25.9Selenium 25.0 104
54.1Uranium 50.0 108
50.2Vanadium 50.0 100

FORM IVA-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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4A-IN

Lab Name: Job No.:

Instrument ID:

ICS Source:

Concentration Units:

Analyte

True
Percent
Recovery

Found

SDG No.:

Lab File ID:

Solution A Solution A

Lab Sample ID:

Eurofins TestAmerica, St. Louis 160-34268-1

ICSA 160-431935/11

085ICSA.D

ug/L

MS A ICSA_00297

ICPMS7700

AB0 RSE VD

INTERFERENCE CHECK STANDARD
METALS

0.0940Arsenic
0.0210Uranium
0.140Vanadium
97228Aluminum 100000 97

FORM IVA-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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4A-IN

Lab Name: Job No.:

Instrument ID:

ICS Source:

Concentration Units:

Analyte

True
Percent
Recovery

Found

SDG No.:

Lab File ID:

Solution AB Solution AB

Lab Sample ID:

Eurofins TestAmerica, St. Louis 160-34268-1

ICSAB 160-431935/12

086ICSB.D

ug/L

MS A ICSAB_00307

ICPMS7700

AB0 RSE VD

INTERFERENCE CHECK STANDARD
METALS

56.5Arsenic 50.0 113
51.4Uranium 50.0 103
51.8Vanadium 50.0 104

FORM IVA-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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4A-IN

Lab Name: Job No.:

Instrument ID:

ICS Source:

Concentration Units:

Analyte

True
Percent
Recovery

Found

SDG No.:

Lab File ID:

Solution A Solution A

Lab Sample ID:

Eurofins TestAmerica, St. Louis 160-34268-1

ICSA 160-432357/8

010ICSA.D

ug/L

MS A ICSA_00297

ICPMS7700

AB0 RSE VD

INTERFERENCE CHECK STANDARD
METALS

2032Molybdenum 2000 102

FORM IVA-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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4A-IN

Lab Name: Job No.:

Instrument ID:

ICS Source:

Concentration Units:

Analyte

True
Percent
Recovery

Found

SDG No.:

Lab File ID:

Solution AB Solution AB

Lab Sample ID:

Eurofins TestAmerica, St. Louis 160-34268-1

ICSAB 160-432357/9

011ICSB.D

ug/L

MS A ICSAB_00307

ICPMS7700

AB0 RSE VD

INTERFERENCE CHECK STANDARD
METALS

2029Molybdenum 2030 100

FORM IVA-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE SAMPLE RECOVERY
METALS

5A-IN

DUP-1 MS

Lab Name: Job No.:

SDG No.: AB0 RSE VD

Client ID: Lab ID: 160-34268-19 MS

160-34268-1

Matrix: Concentration Units: mg/KgSolid

Eurofins TestAmerica, St. Louis

% Solids: 95.6

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Arsenic 75-12591.3 3.5 95.5 92 6020B
Molybdenum 75-12542.5 0.25 47.7 89 6020BJ
Selenium 75-12538.1 2.1 47.8 75 6020B
Uranium 75-125106 2.0 95.6 109 6020B
Vanadium 75-125103 34 95.9 72 F1 6020B

SSR = Spiked Sample Result

FORM VA - IN

Note - Results and Reporting Limits have been adjusted for dry weight.

Calculations are performed before rounding to avoid round-off errors in calculated results.

Page 183 of 1906



MATRIX SPIKE SAMPLE RECOVERY
METALS

5A-IN

DUP-7 MS

Lab Name: Job No.:

SDG No.: AB0 RSE VD

Client ID: Lab ID: 160-34268-20 MS

160-34268-1

Matrix: Concentration Units: mg/KgSolid

Eurofins TestAmerica, St. Louis

% Solids: 96.4

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Arsenic 75-12598.9 4.5 99.6 95 6020B
Molybdenum 75-12544.6 0.53 49.8 88 6020B
Selenium 75-12539.9 1.9 49.8 76 6020B
Uranium 75-125110 2.0 99.7 108 6020B
Vanadium 75-125119 45 100 74 F1 6020B

SSR = Spiked Sample Result

FORM VA - IN

Note - Results and Reporting Limits have been adjusted for dry weight.

Calculations are performed before rounding to avoid round-off errors in calculated results.

Page 184 of 1906



MATRIX SPIKE DUPLICATE SAMPLE RECOVERY
METALS

5A-IN

DUP-1 MSD

Lab Name: Job No.:

SDG No.: AB0 RSE VD

Client ID: Lab ID: 160-34268-19 MSD

160-34268-1

Matrix: Concentration Units: mg/KgSolid

Eurofins TestAmerica, St. Louis

% Solids: 95.6

Analyte (SDR)
C

Control
Limit
%R%R RPD

RPD 
Limit Q Method

Spike
Added (SA) 

Arsenic 96.5 101 92 75-125 6 35 6020B
Molybdenum 47.5 50.7 93 75-125 11 35 6020B
Selenium 36.3 50.7 67 75-125 5 35 F1 6020B
Uranium 103 102 99 75-125 3 35 6020B
Vanadium 118 102 82 75-125 14 35 6020B

SDR = Sample Duplicate Result

FORM VD - IN

Note - Results and Reporting Limits have been adjusted for dry weight.

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE DUPLICATE SAMPLE RECOVERY
METALS

5A-IN

DUP-7 MSD

Lab Name: Job No.:

SDG No.: AB0 RSE VD

Client ID: Lab ID: 160-34268-20 MSD

160-34268-1

Matrix: Concentration Units: mg/KgSolid

Eurofins TestAmerica, St. Louis

% Solids: 96.4

Analyte (SDR)
C

Control
Limit
%R%R RPD

RPD 
Limit Q Method

Spike
Added (SA) 

Arsenic 103 102 97 75-125 4 35 6020B
Molybdenum 45.8 50.8 89 75-125 3 35 6020B
Selenium 39.7 50.9 74 75-125 1 35 F1 6020B
Uranium 103 102 99 75-125 7 35 6020B
Vanadium 111 102 64 75-125 7 35 F1 6020B

SDR = Sample Duplicate Result

FORM VD - IN

Note - Results and Reporting Limits have been adjusted for dry weight.

Calculations are performed before rounding to avoid round-off errors in calculated results.
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POST DIGESTION SPIKE SAMPLE RECOVERY
METALS

5B-IN

DUP-1 PDS

Lab Name: Job No.:

SDG No.: AB0 RSE VD

Client ID: Lab ID: 160-34268-19 PDS

160-34268-1

Matrix: Concentration Units: mg/KgSolid

Eurofins TestAmerica, St. Louis

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Arsenic 75-12521.0 3.5 17.7 99 6020B
Molybdenum 75-1259.62 0.25 8.86 106 6020BJ
Selenium 75-12511.0 2.1 8.86 101 6020B
Uranium 75-1253.83 2.0 1.77 103 6020B
Vanadium 75-12547.7 34 17.7 75 6020B

SSR = Spiked Sample Result

FORM VB - IN

Note - Results and Reporting Limits have been adjusted for dry weight.

Calculations are performed before rounding to avoid round-off errors in calculated results.
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POST DIGESTION SPIKE SAMPLE RECOVERY
METALS

5B-IN

DUP-7 PDS

Lab Name: Job No.:

SDG No.: AB0 RSE VD

Client ID: Lab ID: 160-34268-20 PDS

160-34268-1

Matrix: Concentration Units: mg/KgSolid

Eurofins TestAmerica, St. Louis

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Arsenic 75-12523.3 4.5 17.8 106 6020B
Molybdenum 75-1259.62 0.53 8.90 102 6020B
Selenium 75-12510.6 1.9 8.90 98 6020B
Uranium 75-1253.92 2.0 1.78 106 6020B
Vanadium 75-12559.8 45 17.8 84 6020B

SSR = Spiked Sample Result

FORM VB - IN

Note - Results and Reporting Limits have been adjusted for dry weight.

Calculations are performed before rounding to avoid round-off errors in calculated results.
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LINEAR RANGE CHECK STANDARD
METALS - 

Lab ID: LRC 160-431834/3 

Lab Name: Job No.: 160-34268-1

Sample Matrix: Solid LCS Source: MS LDR 2_00170

Eurofins TestAmerica, St. Louis

Analyte

Solid(ug/L)

True Found C %R Limits Q Method

Molybdenum 3000 3040 101 6020B90 110

Selenium 1000 910 91 6020B90 110

Calculations are performed before rounding to avoid round-off errors in calculated results.
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7A-IN
LCS-CERTIFIED REFERENCE MATERIAL

METALS

Lab ID: LCSSRM 160-431088/3-A 

Lab Name: Job No.: 160-34268-1

Sample Matrix: Solid LCS Source: PR_LCSSRM_00023

Eurofins TestAmerica, St. Louis

Analyte

Solid(mg/Kg)

True Found C %R Limits Q Method

Molybdenum 110 114 103.9 6020B70.5 129.1

Selenium 191 191 99.9 6020B68.6 131.9

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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LINEAR RANGE CHECK STANDARD
METALS - 

Lab ID: LRC 160-431934/11 

Lab Name: Job No.: 160-34268-1

Sample Matrix: Solid LCS Source: MS LDR 1_00161

Eurofins TestAmerica, St. Louis

Analyte

Solid(ug/L)

True Found C %R Limits Q Method

Vanadium 1000 974 97 6020B90 110

Calculations are performed before rounding to avoid round-off errors in calculated results.
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LINEAR RANGE CHECK STANDARD
METALS - 

Lab ID: LRC 160-431934/12 

Lab Name: Job No.: 160-34268-1

Sample Matrix: Solid LCS Source: MS LDR 2_00170

Eurofins TestAmerica, St. Louis

Analyte

Solid(ug/L)

True Found C %R Limits Q Method

Arsenic 2000 1880 94 6020B90 110

Selenium 1000 1020 102 6020B90 110

Uranium 2000 2150 108 6020B90 110

Calculations are performed before rounding to avoid round-off errors in calculated results.
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7A-IN
LAB CONTROL SAMPLE

METALS

Lab ID: LCS 160-431087/2-A 

Lab Name: Job No.: 160-34268-1

Sample Matrix: Solid LCS Source: MPREP1-A_00002

Eurofins TestAmerica, St. Louis

Analyte

Solid(mg/Kg)

True Found C %R Limits Q Method

Uranium 96.9 99.3 102 6020B75 120

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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7A-IN
LCS-CERTIFIED REFERENCE MATERIAL

METALS

Lab ID: LCSSRM 160-431087/3-A 

Lab Name: Job No.: 160-34268-1

Sample Matrix: Solid LCS Source: PR_LCSSRM_00023

Eurofins TestAmerica, St. Louis

Analyte

Solid(mg/Kg)

True Found C %R Limits Q Method

Arsenic 161 159 98.8 6020B70.2 129.8

Selenium 191 201 105.2 6020B68.6 131.9

Vanadium 56.7 51.2 90.2 6020B56.8 143.4

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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LINEAR RANGE CHECK STANDARD
METALS - 

Lab ID: LRC 160-431935/2 

Lab Name: Job No.: 160-34268-1

Sample Matrix: Solid LCS Source: MS LDR 1_00161

Eurofins TestAmerica, St. Louis

Analyte

Solid(ug/L)

True Found C %R Limits Q Method

Vanadium 1000 974 97 6020B90 110

Calculations are performed before rounding to avoid round-off errors in calculated results.
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LINEAR RANGE CHECK STANDARD
METALS - 

Lab ID: LRC 160-431935/3 

Lab Name: Job No.: 160-34268-1

Sample Matrix: Solid LCS Source: MS LDR 2_00170

Eurofins TestAmerica, St. Louis

Analyte

Solid(ug/L)

True Found C %R Limits Q Method

Arsenic 2000 1880 94 6020B90 110

Uranium 2000 2150 108 6020B90 110

Calculations are performed before rounding to avoid round-off errors in calculated results.
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7A-IN
LAB CONTROL SAMPLE

METALS

Lab ID: LCS 160-431088/2-A 

Lab Name: Job No.: 160-34268-1

Sample Matrix: Solid LCS Source: MPREP1-A_00002

Eurofins TestAmerica, St. Louis

Analyte

Solid(mg/Kg)

True Found C %R Limits Q Method

Uranium 98.4 97.3 99 6020B75 120

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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7A-IN
LCS-CERTIFIED REFERENCE MATERIAL

METALS

Lab ID: LCSSRM 160-431088/3-A 

Lab Name: Job No.: 160-34268-1

Sample Matrix: Solid LCS Source: PR_LCSSRM_00023

Eurofins TestAmerica, St. Louis

Analyte

Solid(mg/Kg)

True Found C %R Limits Q Method

Arsenic 161 161 99.9 6020B70.2 129.8

Vanadium 56.7 53.6 94.4 6020B56.8 143.4

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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LINEAR RANGE CHECK STANDARD
METALS - 

Lab ID: LRC 160-432357/12 

Lab Name: Job No.: 160-34268-1

Sample Matrix: Solid LCS Source: MS LDR 2_00170

Eurofins TestAmerica, St. Louis

Analyte

Solid(ug/L)

True Found C %R Limits Q Method

Molybdenum 3000 2970 99 6020B90 110

Calculations are performed before rounding to avoid round-off errors in calculated results.
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7A-IN
LCS-CERTIFIED REFERENCE MATERIAL

METALS

Lab ID: LCSSRM 160-431087/3-A 

Lab Name: Job No.: 160-34268-1

Sample Matrix: Solid LCS Source: PR_LCSSRM_00023

Eurofins TestAmerica, St. Louis

Analyte

Solid(mg/Kg)

True Found C %R Limits Q Method

Molybdenum 110 110 100.1 6020B70.5 129.1

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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8-IN

Lab ID: 160-34268-19

Lab Name: Job No:

Matrix: Concentration Units: mg/Kg

Analyte
Initial Sample
Result (I) C

Serial
Dilution
Result (S) C

%
Difference Q Method

SDG No:

Solid

AB0 RSE VD

160-34268-1

ICP-AES AND ICP-MS SERIAL DILUTIONS
METALS

Eurofins TestAmerica, St. Louis

Arsenic 3.5 3.60 J NC 6020B

Molybdenum 0.25 J ND NC 6020B

Selenium 2.1 2.12 J NC 6020B

Uranium 2.0 1.93 3.4 6020B

Vanadium 34 42.4 23 V 6020B

FORM VIII-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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8-IN

Lab ID: 160-34268-20

Lab Name: Job No:

Matrix: Concentration Units: mg/Kg

Analyte
Initial Sample
Result (I) C

Serial
Dilution
Result (S) C

%
Difference Q Method

SDG No:

Solid

AB0 RSE VD

160-34268-1

ICP-AES AND ICP-MS SERIAL DILUTIONS
METALS

Eurofins TestAmerica, St. Louis

Arsenic 4.5 5.02 NC 6020B

Molybdenum 0.53 ND NC 6020B

Selenium 1.9 1.97 J NC 6020B

Uranium 2.0 1.94 4.3 6020B

Vanadium 45 55.4 24 V 6020B

FORM VIII-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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9-IN

Instrument ID: ICPMS7700

160-34268-1Job Number:

AB0 RSE VD

SolidMatrix:

SDG Number:

Lab Name:

METALS

Eurofins TestAmerica, St. Louis

DETECTION LIMITS

6020B MDL Date: 05/14/2018 10:39Method:

3050BPrep Method:

Analyte Wavelength/
Mass

RL MDL
(mg/Kg) (mg/Kg)

Arsenic 75 0.41
Molybdenum 95 0.20.5
Selenium 78 0.320.5
Uranium 238 0.040.1
Vanadium 51 0.41

FORM IX - IN
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9-IN

Instrument ID: ICPMS7700

160-34268-1Job Number:

AB0 RSE VD

SolidMatrix:

SDG Number:

Lab Name:

METALS

Eurofins TestAmerica, St. Louis

CALIBRATION BLANK DETECTION LIMITS

6020B XMDL Date: 04/30/2019 08:58Method:

Analyte Wavelength/
Mass

XRL XMDL
(ug/L) (ug/L)

Arsenic 75 410
Molybdenum 95 25
Selenium 78 25
Uranium 238 0.41
Vanadium 51 410

FORM IX - IN

Page 204 of 1906



11-IN

Lab Name: Eurofins TestAmerica, St. Louis Job No: 160-34268-1

Instrument ID: Date:

Analyte

Integ.
Time
(Sec.)

Concentration
Method

LINEAR RANGES

ICPMS7700

SDG No.: AB0 RSE VD

(ug/L)

02/07/2019  12:48

METALS

Arsenic 2000 6020B
Molybdenum 3000 6020B
Selenium 1000 6020B
Uranium 2000 6020B
Vanadium 2000 6020B

FORM XI - IN
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12-IN
PREPARATION LOG

Lab Name: Job No.:

SDG No.:

160-34268-1

METALS

Eurofins TestAmerica, St. Louis

AB0 RSE VD

Prep Method: 3050B

Lab
Sample
ID

Preparation
Date

Initial
Weight

Final 
Volume

Prep
Batch

Initial
Volume

(g) (mL)

06/06/2019 12:30  431087MB 160-431087/1-A 500.5388
06/06/2019 12:30  431087LCS 160-431087/2-A 500.5171
06/06/2019 12:30  431087LCSSRM 160-431087/3-A 500.5200
06/06/2019 12:30  431087160-34268-1 500.5135
06/06/2019 12:30  431087160-34268-2 500.5371
06/06/2019 12:30  431087160-34268-3 500.5213
06/06/2019 12:30  431087160-34268-4 500.5390
06/06/2019 12:30  431087160-34268-5 500.5672
06/06/2019 12:30  431087160-34268-6 500.5668
06/06/2019 12:30  431087160-34268-7 500.5518
06/06/2019 12:30  431087160-34268-8 500.5969
06/06/2019 12:30  431087160-34268-9 500.5220
06/06/2019 12:30  431087160-34268-10 500.5438
06/06/2019 12:30  431087160-34268-11 500.5360
06/06/2019 12:30  431087160-34268-12 500.5465
06/06/2019 12:30  431087160-34268-13 500.5668
06/06/2019 12:30  431087160-34268-14 500.5459
06/06/2019 12:30  431087160-34268-15 500.5449
06/06/2019 12:30  431087160-34268-16 500.5372
06/06/2019 12:30  431087160-34268-17 500.5455
06/06/2019 12:30  431087160-34268-18 500.5380
06/06/2019 12:30  431087160-34268-19 500.5733
06/06/2019 12:30  431087160-34268-19 MS 500.5479
06/06/2019 12:30  431087160-34268-19 MSD 500.5158

FORM XII-IN
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12-IN
PREPARATION LOG

Lab Name: Job No.:

SDG No.:

160-34268-1

METALS

Eurofins TestAmerica, St. Louis

AB0 RSE VD

Prep Method: 3050B

Lab
Sample
ID

Preparation
Date

Initial
Weight

Final 
Volume

Prep
Batch

Initial
Volume

(g) (mL)

06/06/2019 12:34  431088MB 160-431088/1-A 500.5632
06/06/2019 12:34  431088LCS 160-431088/2-A 500.5094
06/06/2019 12:34  431088LCSSRM 160-431088/3-A 500.5515
06/06/2019 12:34  431088160-34268-20 500.5659
06/06/2019 12:34  431088160-34268-20 MS 500.5212
06/06/2019 12:34  431088160-34268-20 MSD 500.5104
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:06/14/2019  15:26 06/15/2019  09:58

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-34268-1

SDG No.:

Eurofins TestAmerica, St. Louis

AB0 RSE VD

ICPMS7700 6020B

Analytes

TimeD/FLab Sample Id
M
o
S
e

T
y
p
e

15:26LRC 160-431834/1 
15:32LRC 160-431834/2 

X X15:391LRC 160-431834/3 
X X01:06ICIS 160-431834/4 
X X01:121IC 160-431834/5 
X X01:191IC 160-431834/6 
X X01:261IC 160-431834/7 
X X01:321ICV 160-431834/8 
X X01:391ICB 160-431834/9 
X X01:461CRI 160-431834/10 
X X01:521ICSA 160-431834/11 
X X01:591ICSAB 160-431834/12 

02:06CCV 160-431834/13 
02:12CCB 160-431834/14 
02:19ZZZZZZ
02:26ZZZZZZ
02:32ZZZZZZ
02:39ZZZZZZ
02:46ZZZZZZ
02:52ZZZZZZ
02:59ZZZZZZ
03:06ZZZZZZ
03:12ZZZZZZ
03:19ZZZZZZ
03:26CCVL 160-431834/25 
03:32CCV 160-431834/26 
03:39CCB 160-431834/27 
03:46ZZZZZZ
03:52ZZZZZZ
03:59ZZZZZZ
04:06ZZZZZZ
04:12ZZZZZZ
04:19ZZZZZZ
04:26ZZZZZZ
04:32ZZZZZZ
04:39ZZZZZZ
04:45ZZZZZZ
04:52CCVL 160-431834/38 

X X04:591CCV 160-431834/39 
X X05:051CCB 160-431834/40 

05:12ZZZZZZ
05:19ZZZZZZ
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:06/14/2019  15:26 06/15/2019  09:58

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-34268-1

SDG No.:

Eurofins TestAmerica, St. Louis

AB0 RSE VD

ICPMS7700 6020B

Analytes

TimeD/FLab Sample Id
M
o
S
e

T
y
p
e

05:25ZZZZZZ
05:32ZZZZZZ
05:39ZZZZZZ
05:45ZZZZZZ

X X05:522MB 160-431088/1-A T
05:59ZZZZZZ

X X06:0510LCSSRM 160-431088/3-A T
X X06:122160-34268-20 T

06:18CCVL 160-431834/51 
X X06:251CCV 160-431834/52 
X X06:321CCB 160-431834/53 
X X06:3910160-34268-20 SD T
X X06:452160-34268-20 MS T
X X06:522160-34268-20 MSD T
X X06:582160-34268-20 PDS T

07:05ZZZZZZ
07:12ZZZZZZ
07:18ZZZZZZ
07:25ZZZZZZ
07:32ZZZZZZ
07:38ZZZZZZ
07:45CCVL 160-431834/64 

X X07:521CCV 160-431834/65 
X X07:581CCB 160-431834/66 

08:05ZZZZZZ
08:12ZZZZZZ
08:18ZZZZZZ
08:25ZZZZZZ
08:31ZZZZZZ
08:38ZZZZZZ
08:45ZZZZZZ
08:51ZZZZZZ
08:58ZZZZZZ
09:05ZZZZZZ
09:11CCVL 160-431834/77 
09:18CCV 160-431834/78 
09:25CCB 160-431834/79 
09:31ZZZZZZ
09:38ZZZZZZ
09:45CCVL 160-431834/82 
09:51CCV 160-431834/83 
09:58CCB 160-431834/84 
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:06/14/2019  15:26 06/15/2019  09:58

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-34268-1

SDG No.:

Eurofins TestAmerica, St. Louis

AB0 RSE VD

ICPMS7700 6020B

Analytes

TimeD/FLab Sample Id
M
o
S
e

T
y
p
e

Prep Types:
Total/NAT =
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:06/17/2019  15:27 06/17/2019  23:31

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-34268-1

SDG No.:

Eurofins TestAmerica, St. Louis

AB0 RSE VD

ICPMS7700 6020B

Analytes

TimeD/FLab Sample Id
A
s
S
e
U V

T
y
p
e

X X X X15:27ICIS 160-431934/1 
X X X X15:341IC 160-431934/2 
X X X X15:401IC 160-431934/3 
X X X X15:471IC 160-431934/4 
X X X X15:541ICV 160-431934/5 
X X X X16:001ICB 160-431934/6 
X X X X16:071CRI 160-431934/7 
X X X X16:141ICSA 160-431934/8 
X X X X16:201ICSAB 160-431934/9 

16:27LRC 160-431934/10 
X16:331LRC 160-431934/11 

X X X16:401LRC 160-431934/12 
X X X X16:461CCV 160-431934/13 
X X X X16:531CCB 160-431934/14 

17:00ZZZZZZ
17:06ZZZZZZ
17:13ZZZZZZ
17:20ZZZZZZ
17:26ZZZZZZ
17:33ZZZZZZ
17:39ZZZZZZ
17:46ZZZZZZ
17:53ZZZZZZ
17:59ZZZZZZ
18:06CCVL 160-431934/25 

X X X X18:131CCV 160-431934/26 
X X X X18:191CCB 160-431934/27 

18:26ZZZZZZ
X X X X18:332MB 160-431087/1-A T

X18:392LCS 160-431087/2-A T
X X X18:4610LCSSRM 160-431087/3-A T
X X X X18:522160-34268-1 T
X X X X18:592160-34268-2 T
X X X X19:062160-34268-3 T
X X X X19:122160-34268-4 T
X X X X19:192160-34268-5 T
X X X X19:262160-34268-6 T

19:32CCVL 160-431934/38 
X X X X19:391CCV 160-431934/39 
X X X X19:461CCB 160-431934/40 
X X X X19:522160-34268-7 T
X X X X19:592160-34268-8 T
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:06/17/2019  15:27 06/17/2019  23:31

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-34268-1

SDG No.:

Eurofins TestAmerica, St. Louis

AB0 RSE VD

ICPMS7700 6020B

Analytes

TimeD/FLab Sample Id
A
s
S
e
U V

T
y
p
e

X X X X20:052160-34268-9 T
X X X X20:122160-34268-10 T
X X X X20:192160-34268-11 T
X X X X20:252160-34268-12 T
X X X X20:322160-34268-13 T
X X X X20:392160-34268-14 T
X X X X20:452160-34268-15 T
X X X X20:522160-34268-16 T

20:59CCVL 160-431934/51 
X X X X21:051CCV 160-431934/52 
X X X X21:121CCB 160-431934/53 
X X X X21:192160-34268-17 T
X X X X21:252160-34268-18 T
X X X X21:322160-34268-19 T
X X X X21:3810160-34268-19 SD T
X X X X21:452160-34268-19 MS T
X X X X21:522160-34268-19 MSD T
X X X X21:582160-34268-19 PDS T

22:05ZZZZZZ
22:11ZZZZZZ
22:18ZZZZZZ
22:25CCVL 160-431934/64 

X X X X22:311CCV 160-431934/65 
X X X X22:381CCB 160-431934/66 

22:45ZZZZZZ
22:51ZZZZZZ
22:58ZZZZZZ
23:05ZZZZZZ
23:11ZZZZZZ
23:18CCVL 160-431934/72 
23:25CCV 160-431934/73 
23:31CCB 160-431934/74 

Prep Types:
Total/NAT =
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:06/17/2019  16:27 06/18/2019  08:36

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-34268-1

SDG No.:

Eurofins TestAmerica, St. Louis

AB0 RSE VD

ICPMS7700 6020B

Analytes

TimeD/FLab Sample Id
A
s
U V

T
y
p
e

16:27LRC 160-431935/1 
X16:331LRC 160-431935/2 

X X16:401LRC 160-431935/3 
X X X23:45ICIS 160-431935/4 
X X X23:511IC 160-431935/5 
X X X23:581IC 160-431935/6 
X X X00:051IC 160-431935/7 
X X X00:111ICV 160-431935/8 
X X X00:181ICB 160-431935/9 
X X X00:251CRI 160-431935/10 
X X X00:321ICSA 160-431935/11 
X X X00:381ICSAB 160-431935/12 
X X X00:451CCV 160-431935/13 
X X X00:521CCB 160-431935/14 
X X X00:582MB 160-431088/1-A T
X01:052LCS 160-431088/2-A T

X X01:1210LCSSRM 160-431088/3-A T
X X X01:182160-34268-20 T
X X X01:2510160-34268-20 SD T
X X X01:312160-34268-20 MS T
X X X01:382160-34268-20 MSD T
X X X01:442160-34268-20 PDS T

01:51ZZZZZZ
01:58ZZZZZZ
02:04CCVL 160-431935/25 

X X X02:111CCV 160-431935/26 
X X X02:181CCB 160-431935/27 

02:25ZZZZZZ
02:31ZZZZZZ
02:38ZZZZZZ
02:44ZZZZZZ
02:51ZZZZZZ
02:58ZZZZZZ
03:04ZZZZZZ
03:11ZZZZZZ
03:17ZZZZZZ
03:24ZZZZZZ
03:31CCVL 160-431935/38 
03:37CCV 160-431935/39 
03:44CCB 160-431935/40 
03:51ZZZZZZ
03:57ZZZZZZ
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:06/17/2019  16:27 06/18/2019  08:36

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-34268-1

SDG No.:

Eurofins TestAmerica, St. Louis

AB0 RSE VD

ICPMS7700 6020B

Analytes

TimeD/FLab Sample Id
A
s
U V

T
y
p
e

04:04ZZZZZZ
04:10ZZZZZZ
04:17ZZZZZZ
04:24ZZZZZZ
04:30ZZZZZZ
04:37ZZZZZZ
04:44ZZZZZZ
04:50ZZZZZZ
04:57CCVL 160-431935/51 
05:04CCV 160-431935/52 
05:10CCB 160-431935/53 
05:17ZZZZZZ
05:24ZZZZZZ
05:30ZZZZZZ
05:37ZZZZZZ
05:43ZZZZZZ
05:50ZZZZZZ
05:57ZZZZZZ
06:03ZZZZZZ
06:10ZZZZZZ
06:16ZZZZZZ
06:23CCVL 160-431935/64 
06:29CCV 160-431935/65 
06:36CCB 160-431935/66 
06:43ZZZZZZ
06:49ZZZZZZ
06:56ZZZZZZ
07:03ZZZZZZ
07:09ZZZZZZ
07:16ZZZZZZ
07:23ZZZZZZ
07:30ZZZZZZ
07:36ZZZZZZ
07:43ZZZZZZ
07:50CCVL 160-431935/77 
07:56CCV 160-431935/78 
08:03CCB 160-431935/79 
08:10ZZZZZZ
08:16ZZZZZZ
08:23CCVL 160-431935/82 
08:30CCV 160-431935/83 
08:36CCB 160-431935/84 

FORM XIII-IN

Page 214 of 1906



Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:06/17/2019  16:27 06/18/2019  08:36

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-34268-1

SDG No.:

Eurofins TestAmerica, St. Louis

AB0 RSE VD

ICPMS7700 6020B

Analytes

TimeD/FLab Sample Id
A
s
U V

T
y
p
e

Prep Types:
Total/NAT =
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:06/20/2019  14:21 06/20/2019  22:41

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-34268-1

SDG No.:

Eurofins TestAmerica, St. Louis

AB0 RSE VD

ICPMS7700 6020B

Analytes

TimeD/FLab Sample Id
M
o

T
y
p
e

X14:21ICIS 160-432357/1 
X14:281IC 160-432357/2 
X14:351IC 160-432357/3 
X14:411IC 160-432357/4 
X14:481ICV 160-432357/5 
X14:551ICB 160-432357/6 
X15:011CRI 160-432357/7 
X15:081ICSA 160-432357/8 
X15:151ICSAB 160-432357/9 

15:21LRC 160-432357/10 
15:28LRC 160-432357/11 

X15:341LRC 160-432357/12 
X15:411CCV 160-432357/13 
X15:481CCB 160-432357/14 

15:54ZZZZZZ
16:01ZZZZZZ
16:08ZZZZZZ
16:14ZZZZZZ
16:21ZZZZZZ
16:27ZZZZZZ
16:34ZZZZZZ
16:41ZZZZZZ
16:47ZZZZZZ
16:54ZZZZZZ
17:01CCVL 160-432357/25 

X17:071CCV 160-432357/26 
X17:141CCB 160-432357/27 

17:21ZZZZZZ
17:27ZZZZZZ
17:34ZZZZZZ

X17:412MB 160-431087/1-A T
17:47ZZZZZZ

X17:5410LCSSRM 160-431087/3-A T
X18:012160-34268-1 T
X18:072160-34268-2 T
X18:142160-34268-3 T
X18:212160-34268-4 T

18:27CCVL 160-432357/38 
X18:341CCV 160-432357/39 
X18:411CCB 160-432357/40 
X18:472160-34268-5 T
X18:542160-34268-6 T
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:06/20/2019  14:21 06/20/2019  22:41

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-34268-1

SDG No.:

Eurofins TestAmerica, St. Louis

AB0 RSE VD

ICPMS7700 6020B

Analytes

TimeD/FLab Sample Id
M
o

T
y
p
e

X19:012160-34268-7 T
X19:072160-34268-8 T
X19:142160-34268-9 T
X19:212160-34268-10 T
X19:272160-34268-11 T
X19:342160-34268-12 T
X19:412160-34268-13 T
X19:472160-34268-14 T

19:54CCVL 160-432357/51 
X20:011CCV 160-432357/52 
X20:071CCB 160-432357/53 
X20:142160-34268-15 T
X20:212160-34268-16 T
X20:272160-34268-17 T
X20:342160-34268-18 T
X20:412160-34268-19 T
X20:4710160-34268-19 SD T
X20:542160-34268-19 MS T
X21:012160-34268-19 MSD T
X21:072160-34268-19 PDS T

21:14ZZZZZZ
21:21CCVL 160-432357/64 

X21:271CCV 160-432357/65 
X21:341CCB 160-432357/66 

21:41ZZZZZZ
21:47ZZZZZZ
21:54ZZZZZZ
22:01ZZZZZZ
22:07ZZZZZZ
22:14ZZZZZZ
22:20ZZZZZZ
22:27CCVL 160-432357/74 
22:34CCV 160-432357/75 
22:41CCB 160-432357/76 

Prep Types:
Total/NAT =
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Page 217 of 1906



15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis

AB0 RSE VD

160-34268-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element
Li-6 Sc/2 Sc/3 Ge/2 Ge/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7700 06/14/2019 06/15/2019

LRC 160-431834/3 15:39 80 103 99 97 94
IC 160-431834/5 01:12 103 98 105 97 102
IC 160-431834/6 01:19 100 90 101 92 104
IC 160-431834/7 01:26 101 97 103 101 104
ICV 160-431834/8 01:32 101 96 103 97 104
ICB 160-431834/9 01:39 101 103 101 105 100
CRI 160-431834/10 01:46 102 99 101 98 100
ICSA 160-431834/11 01:52 103 107 105 100 100
ICSAB 160-431834/12 01:59 101 104 104 98 99
CCV 160-431834/39 04:59 96 100 99 99 101
CCB 160-431834/40 05:05 101 105 104 106 104
MB 160-431088/1-A 05:52 93 101 99 104 102
LCSSRM 
160-431088/3-A

06:05 93 96 96 96 99

160-34268-20 06:12 92 113 117 97 99
CCV 160-431834/52 06:25 93 87 100 92 101
CCB 160-431834/53 06:32 94 101 100 102 101
160-34268-20 SD 06:39 94 96 103 94 102
160-34268-20 MS 06:45 88 107 115 90 97
160-34268-20 MSD 06:52 87 119 121 95 96
160-34268-20 PDS 06:58 91 112 118 95 102
CCV 160-431834/65 07:52 94 96 102 97 104
CCB 160-431834/66 07:58 95 105 101 107 103
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis

AB0 RSE VD

160-34268-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element

In Ho/2 Ho/3 Ir/2 Ir/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7700 06/14/2019 06/15/2019

LRC 160-431834/3 15:39 89 96 95 89 87
IC 160-431834/5 01:12 108 99 107 101 106
IC 160-431834/6 01:19 102 94 103 94 101
IC 160-431834/7 01:26 102 103 103 101 102
ICV 160-431834/8 01:32 103 101 104 102 103
ICB 160-431834/9 01:39 101 101 100 102 101
CRI 160-431834/10 01:46 103 102 103 103 103
ICSA 160-431834/11 01:52 94 100 99 91 91
ICSAB 160-431834/12 01:59 93 102 98 92 91
CCV 160-431834/39 04:59 98 104 98 102 97
CCB 160-431834/40 05:05 104 102 103 101 103
MB 160-431088/1-A 05:52 100 100 100 99 99
LCSSRM 
160-431088/3-A

06:05 98 101 99 100 98

160-34268-20 06:12 98 99 102 97 98
CCV 160-431834/52 06:25 103 94 103 93 101
CCB 160-431834/53 06:32 103 101 104 101 103
160-34268-20 SD 06:39 102 97 104 96 103
160-34268-20 MS 06:45 94 93 99 89 93
160-34268-20 MSD 06:52 94 98 98 95 95
160-34268-20 PDS 06:58 100 102 104 99 99
CCV 160-431834/65 07:52 104 102 103 100 102
CCB 160-431834/66 07:58 105 104 104 103 104
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis

AB0 RSE VD

160-34268-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element
Li-6 Sc/2 Sc/3 Ge/2 Ge/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7700 06/17/2019 06/17/2019

IC 160-431934/2 15:34 108 97 110 96 110
IC 160-431934/3 15:40 105 94 110 95 110
IC 160-431934/4 15:47 103 95 111 99 109
ICV 160-431934/5 15:54 105 96 111 96 109
ICB 160-431934/6 16:00 106 101 110 102 109
CRI 160-431934/7 16:07 106 98 110 97 108
ICSA 160-431934/8 16:14 99 103 109 98 102
ICSAB 160-431934/9 16:20 100 102 109 95 103
LRC 160-431934/11 16:33 94 100 112 96 106
LRC 160-431934/12 16:40 83 109 110 103 102
CCV 160-431934/13 16:46 100 99 109 97 107
CCB 160-431934/14 16:53 104 103 114 104 110
CCV 160-431934/26 18:13 101 101 116 101 113
CCB 160-431934/27 18:19 105 105 115 104 112
MB 160-431087/1-A 18:33 105 105 115 106 112
LCS 160-431087/2-A 18:39 99 98 109 98 108
LCSSRM 
160-431087/3-A

18:46 99 101 113 97 109

160-34268-1 18:52 101 112 127 99 110
160-34268-2 18:59 100 124 136 98 108
160-34268-3 19:06 98 110 127 93 106
160-34268-4 19:12 99 117 130 97 109
160-34268-5 19:19 95 121 134 98 107
160-34268-6 19:26 99 118 131 100 108
CCV 160-431934/39 19:39 105 103 117 102 114
CCB 160-431934/40 19:46 106 110 116 109 112
160-34268-7 19:52 99 114 127 98 106
160-34268-8 19:59 92 117 121 97 100
160-34268-9 20:05 100 114 127 99 111
160-34268-10 20:12 99 118 132 100 110
160-34268-11 20:19 100 119 131 100 110
160-34268-12 20:25 98 118 134 101 113
160-34268-13 20:32 95 106 122 96 109
160-34268-14 20:39 95 111 126 98 108
160-34268-15 20:45 96 122 132 100 105
160-34268-16 20:52 98 115 127 99 108
CCV 160-431934/52 21:05 100 99 115 99 112
CCB 160-431934/53 21:12 98 113 109 112 104
160-34268-17 21:19 100 119 134 101 110
160-34268-18 21:25 100 125 138 101 110
160-34268-19 21:32 97 122 135 100 109
160-34268-19 SD 21:38 100 109 120 103 111

FORM XV - IN

Page 220 of 1906



15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis

AB0 RSE VD

160-34268-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element
Li-6 Sc/2 Sc/3 Ge/2 Ge/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7700 06/17/2019 06/17/2019

160-34268-19 MS 21:45 88 127 135 99 102
160-34268-19 MSD 21:52 92 125 141 100 110
160-34268-19 PDS 21:58 93 118 133 96 107
CCV 160-431934/65 22:31 98 95 120 96 116
CCB 160-431934/66 22:38 89 103 105 103 102
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis

AB0 RSE VD

160-34268-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element

In Ho/2 Ho/3 Ir/2 Ir/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7700 06/17/2019 06/17/2019

IC 160-431934/2 15:34 112 100 110 100 109
IC 160-431934/3 15:40 110 99 110 96 108
IC 160-431934/4 15:47 108 100 109 96 105
ICV 160-431934/5 15:54 110 101 110 97 106
ICB 160-431934/6 16:00 109 98 108 97 105
CRI 160-431934/7 16:07 109 98 107 98 106
ICSA 160-431934/8 16:14 98 95 101 85 89
ICSAB 160-431934/9 16:20 98 95 101 84 89
LRC 160-431934/11 16:33 102 93 105 85 96
LRC 160-431934/12 16:40 98 95 103 86 91
CCV 160-431934/13 16:46 105 100 102 96 99
CCB 160-431934/14 16:53 112 99 108 98 104
CCV 160-431934/26 18:13 110 100 107 95 102
CCB 160-431934/27 18:19 112 99 107 96 104
MB 160-431087/1-A 18:33 109 100 106 96 101
LCS 160-431087/2-A 18:39 105 97 104 92 98
LCSSRM 
160-431087/3-A

18:46 106 100 106 98 100

160-34268-1 18:52 105 97 106 92 99
160-34268-2 18:59 104 97 103 91 95
160-34268-3 19:06 103 92 103 86 94
160-34268-4 19:12 104 96 105 91 96
160-34268-5 19:19 100 95 101 90 93
160-34268-6 19:26 103 98 104 91 94
CCV 160-431934/39 19:39 112 100 107 95 102
CCB 160-431934/40 19:46 110 101 106 98 102
160-34268-7 19:52 104 99 108 91 95
160-34268-8 19:59 95 97 97 90 87
160-34268-9 20:05 105 96 105 91 96
160-34268-10 20:12 105 98 104 94 97
160-34268-11 20:19 106 98 105 94 96
160-34268-12 20:25 107 100 105 95 97
160-34268-13 20:32 105 97 103 93 97
160-34268-14 20:39 103 98 104 92 96
160-34268-15 20:45 100 100 103 94 92
160-34268-16 20:52 103 99 107 92 96
CCV 160-431934/52 21:05 109 97 104 93 98
CCB 160-431934/53 21:12 104 106 100 103 95
160-34268-17 21:19 106 102 106 95 97
160-34268-18 21:25 106 101 106 95 97
160-34268-19 21:32 105 98 103 93 95
160-34268-19 SD 21:38 107 99 103 94 98
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis

AB0 RSE VD

160-34268-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element

In Ho/2 Ho/3 Ir/2 Ir/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7700 06/17/2019 06/17/2019

160-34268-19 MS 21:45 96 96 97 89 88
160-34268-19 MSD 21:52 105 98 105 91 96
160-34268-19 PDS 21:58 104 98 103 93 95
CCV 160-431934/65 22:31 114 95 108 91 102
CCB 160-431934/66 22:38 100 93 95 89 91
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis

AB0 RSE VD

160-34268-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element
Li-6 Sc/2 Sc/3 Ge/2 Ge/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7700 06/17/2019 06/18/2019

LRC 160-431935/2 16:33 94 100 112 96 106
LRC 160-431935/3 16:40 83 109 110 103 102
IC 160-431935/5 23:51 97 100 94 97 95
IC 160-431935/6 23:58 97 94 98 95 100
IC 160-431935/7 00:05 93 99 95 103 98
ICV 160-431935/8 00:11 97 95 99 96 101
ICB 160-431935/9 00:18 97 98 97 100 98
CRI 160-431935/10 00:25 93 95 94 95 94
ICSA 160-431935/11 00:32 96 96 98 93 95
ICSAB 160-431935/12 00:38 100 97 98 93 95
CCV 160-431935/13 00:45 99 95 98 96 100
CCB 160-431935/14 00:52 100 98 97 101 99
MB 160-431088/1-A 00:58 101 95 97 100 103
LCS 160-431088/2-A 01:05 97 88 95 91 99
LCSSRM 
160-431088/3-A

01:12 91 91 90 91 91

160-34268-20 01:18 97 114 116 96 97
160-34268-20 SD 01:25 100 100 103 96 100
160-34268-20 MS 01:31 87 112 107 93 89
160-34268-20 MSD 01:38 91 119 120 95 94
160-34268-20 PDS 01:44 92 108 113 92 96
CCV 160-431935/26 02:11 98 94 99 94 100
CCB 160-431935/27 02:18 95 100 93 99 93
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis

AB0 RSE VD

160-34268-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element

In Ho/2 Ho/3 Ir/2 Ir/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7700 06/17/2019 06/18/2019

LRC 160-431935/2 16:33 102 93 105 85 96
LRC 160-431935/3 16:40 98 95 103 86 91
IC 160-431935/5 23:51 96 104 94 103 95
IC 160-431935/6 23:58 99 100 99 98 97
IC 160-431935/7 00:05 95 105 96 101 94
ICV 160-431935/8 00:11 99 101 99 98 98
ICB 160-431935/9 00:18 99 97 98 96 97
CRI 160-431935/10 00:25 96 100 95 99 96
ICSA 160-431935/11 00:32 91 95 97 85 88
ICSAB 160-431935/12 00:38 90 99 96 89 90
CCV 160-431935/13 00:45 98 101 99 98 97
CCB 160-431935/14 00:52 98 100 99 97 98
MB 160-431088/1-A 00:58 99 97 100 95 99
LCS 160-431088/2-A 01:05 97 93 100 91 96
LCSSRM 
160-431088/3-A

01:12 91 98 93 97 92

160-34268-20 01:18 94 98 98 94 93
160-34268-20 SD 01:25 99 100 102 97 98
160-34268-20 MS 01:31 86 97 90 92 85
160-34268-20 MSD 01:38 91 98 95 92 91
160-34268-20 PDS 01:44 94 97 97 93 93
CCV 160-431935/26 02:11 100 101 100 96 97
CCB 160-431935/27 02:18 94 100 95 96 94
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis

AB0 RSE VD

160-34268-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element
Li-6 Sc/2 Sc/3 Ge/2 Ge/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7700 06/20/2019 06/20/2019

IC 160-432357/2 14:28 99 96 98 94 99
IC 160-432357/3 14:35 97 93 98 93 101
IC 160-432357/4 14:41 95 92 97 96 100
ICV 160-432357/5 14:48 97 93 97 93 99
ICB 160-432357/6 14:55 100 100 100 101 99
CRI 160-432357/7 15:01 101 95 99 94 100
ICSA 160-432357/8 15:08 99 100 102 95 96
ICSAB 160-432357/9 15:15 101 101 104 95 99
LRC 160-432357/12 15:34 93 107 106 101 100
CCV 160-432357/13 15:41 100 96 102 97 103
CCB 160-432357/14 15:48 102 102 102 104 102
CCV 160-432357/26 17:07 97 95 101 98 104
CCB 160-432357/27 17:14 100 102 102 105 103
MB 160-431087/1-A 17:41 99 100 100 105 104
LCSSRM 
160-431087/3-A

17:54 94 90 95 90 98

160-34268-1 18:01 95 105 112 96 101
160-34268-2 18:07 98 119 126 98 102
160-34268-3 18:14 92 111 114 95 95
160-34268-4 18:21 97 114 118 95 101
CCV 160-432357/39 18:34 97 96 101 97 102
CCB 160-432357/40 18:41 101 103 104 105 103
160-34268-5 18:47 96 119 125 97 102
160-34268-6 18:54 95 113 119 94 101
160-34268-7 19:01 90 108 113 93 97
160-34268-8 19:07 94 114 120 95 100
160-34268-9 19:14 98 110 118 97 104
160-34268-10 19:21 95 113 120 94 101
160-34268-11 19:27 95 114 119 95 101
160-34268-12 19:34 97 114 124 97 107
160-34268-13 19:41 93 104 110 94 101
160-34268-14 19:47 87 104 109 91 94
CCV 160-432357/52 20:01 93 93 99 95 100
CCB 160-432357/53 20:07 96 101 100 102 100
160-34268-15 20:14 90 114 121 95 99
160-34268-16 20:21 91 111 116 94 100
160-34268-17 20:27 95 114 120 96 101
160-34268-18 20:34 96 120 126 98 102
160-34268-19 20:41 97 121 128 98 104
160-34268-19 SD 20:47 101 109 113 102 106
160-34268-19 MS 20:54 89 122 125 95 98
160-34268-19 MSD 21:01 83 120 116 97 92
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis

AB0 RSE VD

160-34268-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element
Li-6 Sc/2 Sc/3 Ge/2 Ge/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7700 06/20/2019 06/20/2019

160-34268-19 PDS 21:07 91 112 122 93 101
CCV 160-432357/65 21:27 93 97 102 99 103
CCB 160-432357/66 21:34 98 105 105 107 105
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis

AB0 RSE VD

160-34268-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element

In Ho/2 Ho/3 Ir/2 Ir/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7700 06/20/2019 06/20/2019

IC 160-432357/2 14:28 100 99 99 100 99
IC 160-432357/3 14:35 99 100 98 98 98
IC 160-432357/4 14:41 97 100 97 97 96
ICV 160-432357/5 14:48 98 100 97 97 97
ICB 160-432357/6 14:55 100 100 99 100 100
CRI 160-432357/7 15:01 101 100 100 100 101
ICSA 160-432357/8 15:08 89 98 94 90 88
ICSAB 160-432357/9 15:15 90 98 94 88 87
LRC 160-432357/12 15:34 92 99 97 89 89
CCV 160-432357/13 15:41 100 101 100 99 98
CCB 160-432357/14 15:48 102 102 101 100 101
CCV 160-432357/26 17:07 101 102 102 99 101
CCB 160-432357/27 17:14 102 102 103 102 102
MB 160-431087/1-A 17:41 101 100 102 99 100
LCSSRM 
160-431087/3-A

17:54 97 99 100 98 100

160-34268-1 18:01 98 100 102 96 97
160-34268-2 18:07 99 103 103 98 99
160-34268-3 18:14 93 102 98 98 93
160-34268-4 18:21 99 102 102 99 98
CCV 160-432357/39 18:34 101 102 101 99 99
CCB 160-432357/40 18:41 105 104 104 103 103
160-34268-5 18:47 98 101 102 99 97
160-34268-6 18:54 99 101 101 96 96
160-34268-7 19:01 95 102 104 95 95
160-34268-8 19:07 97 102 101 95 96
160-34268-9 19:14 100 102 103 97 98
160-34268-10 19:21 99 101 101 96 97
160-34268-11 19:27 99 101 101 98 97
160-34268-12 19:34 102 103 102 97 96
160-34268-13 19:41 98 101 100 97 96
160-34268-14 19:47 94 100 98 95 93
CCV 160-432357/52 20:01 101 102 101 99 98
CCB 160-432357/53 20:07 101 102 101 100 101
160-34268-15 20:14 96 101 101 94 94
160-34268-16 20:21 98 104 104 96 96
160-34268-17 20:27 99 102 101 96 97
160-34268-18 20:34 100 102 101 96 96
160-34268-19 20:41 100 102 101 97 97
160-34268-19 SD 20:47 105 106 105 101 102
160-34268-19 MS 20:54 95 100 98 93 92
160-34268-19 MSD 21:01 90 101 92 94 86
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis

AB0 RSE VD

160-34268-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element

In Ho/2 Ho/3 Ir/2 Ir/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7700 06/20/2019 06/20/2019

160-34268-19 PDS 21:07 99 99 101 94 97
CCV 160-432357/65 21:27 102 104 101 100 98
CCB 160-432357/66 21:34 105 105 103 101 101
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

160-34268-1

AB0 RSE VD

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Mazariegos, Leonel A

06/10/19  14:35

06/06/19  12:30431087

Batch Method:

Eurofins TestAmerica, St. Louis

3050B

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount MPREP1-A 00002 MPREP1-B 00002 MPREP2 00020 PR_LCSSRM 00023

0.5388 g 50 mL3050B, 6020BMB 160-431087/1

0.5171 g 50 mL 0.25 mL 0.25 mL 0.25 mL3050B, 6020BLCS 
160-431087/2

0.5200 g 50 mL 0.52 g3050B, 6020BLCSSRM 
160-431087/3

AB02-MB01-03 
(7.0-8.5)

0.5135 g 50 mL3050B, 6020B T160-34268-B-1

AB02-MB01-04 
(2.0-4.0)

0.5371 g 50 mL3050B, 6020B T160-34268-B-2

AB02-MB01-05 
(8.5-10.0)

0.5213 g 50 mL3050B, 6020B T160-34268-B-3

AB02-MB02-01 0.5390 g 50 mL3050B, 6020B T160-34268-B-4

AB02-MB02-02 0.5672 g 50 mL3050B, 6020B T160-34268-B-5

AB02-MB02-03 
(5.5-7.0)

0.5668 g 50 mL3050B, 6020B T160-34268-B-6

AB02-MB02-04 
(7.0-8.5)

0.5518 g 50 mL3050B, 6020B T160-34268-B-7

AB02-MB02-05 
(8.5-10.0)

0.5969 g 50 mL3050B, 6020B T160-34268-B-8

AB02-MB02-07 
(11.5-13.0)

0.5220 g 50 mL3050B, 6020B T160-34268-B-9

AB02-MB03-01 0.5438 g 50 mL3050B, 6020B T160-34268-B-10

AB02-MB03-02 0.5360 g 50 mL3050B, 6020B T160-34268-B-11

AB02-MB03-03 
(7.0-8.5)

0.5465 g 50 mL3050B, 6020B T160-34268-B-12

AB02-MB03-04 
(2.5-4.0)

0.5668 g 50 mL3050B, 6020B T160-34268-B-13

AB02-MB04-03 
(5.5-7.0)

0.5459 g 50 mL3050B, 6020B T160-34268-B-14

AB02-MB04-04 
(7.0-8.5)

0.5449 g 50 mL3050B, 6020B T160-34268-B-15

AB02-MB04-05 
(8.5-10.0)

0.5372 g 50 mL3050B, 6020B T160-34268-B-16

AB02-MB04-06 
(10-11.5)

0.5455 g 50 mL3050B, 6020B T160-34268-B-17

AB02-MB05-03 
(2.5-5.5)

0.5380 g 50 mL3050B, 6020B T160-34268-B-18

DUP-1 0.5733 g 50 mL3050B, 6020B T160-34268-B-19

DUP-1 0.5479 g 50 mL 0.25 mL 0.25 mL 0.25 mL3050B, 6020B T160-34268-A-19 
MS

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

160-34268-1

AB0 RSE VD

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Mazariegos, Leonel A

06/10/19  14:35

06/06/19  12:30431087

Batch Method:

Eurofins TestAmerica, St. Louis

3050B

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount MPREP1-A 00002 MPREP1-B 00002 MPREP2 00020 PR_LCSSRM 00023

DUP-1 0.5158 g 50 mL 0.25 mL 0.25 mL 0.25 mL3050B, 6020B T160-34268-A-19 
MSD

Batch Notes

Balance ID 27150420

Batch Comment Digestion started by LAM and ended by DAS

Blank Soil  Lot Number 24462227

Temperature - Corrected - End F1: 91.3 Degrees C

Temperature - Corrected - Start D9: 90.9 Degrees C

Digestion End Time 06/10/2019 14:03

Digestion Start Time 06/10/2019 11:11

Digestion Unit ID HOTBLOCK 1

Digestion Tube/Cup ID 330280-4566

Hydrogen Peroxide ID 1736764

Hydrochloric Acid ID 1730953

Nitric Acid ID 1730960, 1721550

Pipette/Syringe/Dispenser ID MET-12

Analyst ID - Spike Analyst LAM

Sufficient Volume for Batch QC YES

Thermometer ID 170051268

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

160-34268-1

AB0 RSE VD

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Mazariegos, Leonel A

06/10/19  14:35

06/06/19  12:33431088

Batch Method:

Eurofins TestAmerica, St. Louis

3050B

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount MPREP1-A 00002 MPREP1-B 00002 MPREP2 00020 PR_LCSSRM 00023

0.5632 g 50 mL3050B, 6020BMB 160-431088/1

0.5094 g 50 mL 0.25 mL 0.25 mL 0.25 mL3050B, 6020BLCS 
160-431088/2

0.5515 g 50 mL 0.5515 g3050B, 6020BLCSSRM 
160-431088/3

DUP-7 0.5659 g 50 mL3050B, 6020B T160-34268-B-20

DUP-7 0.5212 g 50 mL 0.25 mL 0.25 mL 0.25 mL3050B, 6020B T160-34268-A-20 
MS

DUP-7 0.5104 g 50 mL 0.25 mL 0.25 mL 0.25 mL3050B, 6020B T160-34268-A-20 
MSD

Batch Notes

Balance ID 27150420

Batch Comment Digestion started by LAM and ended by DAS

Blank Soil  Lot Number 24462227

Temperature - Corrected - End F1: 91.3 Degrees C

Temperature - Corrected - Start D9: 90.9 Degrees C

Digestion End Time 06/10/2019 14:03

Digestion Start Time 06/10/2019 11:11

Digestion Unit ID HOTBLOCK 1

Digestion Tube/Cup ID 330280-4566

Hydrogen Peroxide ID 1736764

Hydrochloric Acid ID 1730953

Nitric Acid ID 1730960, 1721550

Pipette/Syringe/Dispenser ID MET-12

Analyst ID - Spike Analyst LAM

Sufficient Volume for Batch QC YES

Thermometer ID 170051268

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Tune Report

Tune File         : autotune.u               
Comment           :                               

       m/z      Range      Count       Mean       RSD% Background 
         7     50,000    45154.0    46247.1       2.48       0.80 
        89    100,000    66166.0    67116.0       3.07       3.20 
       205     50,000    30818.0    31854.1       3.69      10.50 

Integration Time:     0.1000 sec
 Sampling Period:     0.3100 sec
               n:        200
           Oxide:   156/140      0.491%
  Doubly Charged:    70/140      1.332%

      m/z:          7         89        205
   Height:     46,432     70,885     34,622
     Axis:       6.95      89.05     204.95
    W-50%:       0.70       0.60       0.55
    W-10%:     0.7500     0.6500      0.700

Integration Time:     0.1000 sec
Acquisition Time:    22.7600 sec

Y axis : Linear  

Page: 1
Generated : Jun 14, 2019 13:13:57
Printed   : Jun 14, 2019 13:13:59Page 233 of 1906



Tune Report

Tune File         : autotune.u               
Comment           :                               

Tuning Parameters
===Plasma Condition===          ===Ion Lenses===                ===Q-Pole Parameters===        
      RF Power  :   1550 W           Extract 1  :      0 V            AMU Gain  :    119       
   RF Matching  :    1.5 V           Extract 2  :   -150 V          AMU Offset  :    127       
    Smpl Depth  :      8 mm         Omega Bias  :    -75 V           Axis Gain  : 0.9979       
       Torch-H  :   -1.9 mm         Omega Lens  :      7 V         Axis Offset  :   0.06       
       Torch-V  :      2 mm      Cell Entrance  :    -30 V             QP Bias  :     -3 V     
   Carrier Gas  :   0.55 L/min       Cell Exit  :    -50 V                                     
 Dilution Mode  :     ON               Deflect  :     11 V      ===Detector Parameters===      
  Dilution Gas  :    0.5 L/min      Plate Bias  :    -40 V       Discriminator  :    4.5 mV    
  Optional Gas  :      0 %      ===Octopole Parameters===            Analog HV  :   1697 V     
Nebulizer Pump  :    0.1 rps           OctP RF  :    170 V            Pulse HV  :   1203 V     
   Sample Pump  :    --- rps         OctP Bias  :     -8 V                                     
      S/C Temp  :      2 degC                                                                  
                                                                                               
===Reaction Cell===                                                                            
 Reaction Mode  :    OFF                                                                       
        H2 Gas  :      0 mL/min         He Gas  :      0 mL/min   Optional Gas  :    --- %     
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Tune Report

Tune File         : he.u                     
Comment           :                               

       m/z      Range      Count       Mean       RSD% Background 
        59     20,000    10920.0    11248.3       2.94       0.10 
        89     10,000     8666.0     8367.0       3.05       0.20 
       140     50,000    23658.0    23378.6       2.76       1.00 
       205     50,000    19642.0    20735.9       3.56       0.70 
   156/140          1     0.097%     0.154%      19.92            
    70/140          5     1.721%     1.640%       7.56            

Integration Time:     0.1000 sec
 Sampling Period:     0.6200 sec
               n:        200
           Oxide:   156/140      0.161%
  Doubly Charged:    70/140      1.600%

      m/z:         59         89        205
   Height:     11,731      8,533     21,530
     Axis:      59.00      89.00     205.00
    W-50%:       0.60       0.60       0.50
    W-10%:     0.7500     0.6500     0.6500

Integration Time:     0.1000 sec
Acquisition Time:    22.5600 sec

Y axis : Linear  
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Generated : Jun 14, 2019 13:34:25
Printed   : Jun 14, 2019 13:34:27Page 235 of 1906



Tune Report

Tune File         : he.u                     
Comment           :                               

Tuning Parameters
===Plasma Condition===          ===Ion Lenses===                ===Q-Pole Parameters===        
      RF Power  :   1550 W           Extract 1  :      0 V            AMU Gain  :    119       
   RF Matching  :    1.5 V           Extract 2  :   -150 V          AMU Offset  :    127       
    Smpl Depth  :      8 mm         Omega Bias  :    -75 V           Axis Gain  : 0.9979       
       Torch-H  :   -1.9 mm         Omega Lens  :      7 V         Axis Offset  :   0.06       
       Torch-V  :      2 mm      Cell Entrance  :    -30 V             QP Bias  :    -15 V     
   Carrier Gas  :   0.55 L/min       Cell Exit  :    -60 V                                     
 Dilution Mode  :     ON               Deflect  :   -0.8 V      ===Detector Parameters===      
  Dilution Gas  :    0.5 L/min      Plate Bias  :    -60 V       Discriminator  :    4.5 mV    
  Optional Gas  :      0 %      ===Octopole Parameters===            Analog HV  :   1697 V     
Nebulizer Pump  :    0.1 rps           OctP RF  :    170 V            Pulse HV  :   1203 V     
   Sample Pump  :    --- rps         OctP Bias  :    -18 V                                     
      S/C Temp  :      2 degC                                                                  
                                                                                               
===Reaction Cell===                                                                            
 Reaction Mode  :     ON                                                                       
        H2 Gas  :      0 mL/min         He Gas  :    4.3 mL/min   Optional Gas  :    --- %     
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C:\ICPMH\1\DATA\061419B1.B\QCTUNE00.D

6/14/2019 PM 02:16 1

QC Tune Report

 

Data File: C:\ICPMH\1\7500\QCTUNE.D

Date Acquired: 14 Jun 2019  02:12:13 pm

Operator: CB 7700

Misc Info:

Vial Number: 1307

Current Method: C:\ICPMH\1\METHODS\TN_6020.m

 

 

Minimum Response(CPS)

Element               Actual            Required            Flag

 

RSD (%)

Element               Actual            Required            Flag

    6  Li                0.81                5.00                    

   59  Co                0.81                5.00                    

  115  In                1.23                5.00                    

  205  Tl                1.38                5.00                    

 

Ion Ratio

Element               Actual            Required            Flag

 

Maximum Bkg. Count(CPS)

Element               Actual            Required            Flag
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C:\ICPMH\1\DATA\061419B1.B\QCTUNE00.D

6/14/2019 PM 02:16 2

m/z->4.50        5.00 5.50 6.00 6.50 7.00 7.50

5.0E+6

2.5E+6

6 Li

Mass Calib.

   Actual: 6.00

   Required: 5.90-6.10

   Flag:

Peak Width

   Actual: 0.65

   Required: 0.90

   Flag:

m/z->57.50        58.00 58.50 59.00 59.50 60.00 60.50

2.0E+6

1.0E+6

59 Co

Mass Calib.

   Actual: 59.00

   Required: 58.90-59.10

   Flag:

Peak Width

   Actual: 0.65

   Required: 0.90

   Flag:

m/z->113.50        114.00 114.50 115.00 115.50 116.00 116.50

1.0E+7

5.0E+6

115 In

Mass Calib.

   Actual: 115.05

   Required: 114.90-115.10

   Flag:

Peak Width

   Actual: 0.60

   Required: 0.90

   Flag:

m/z->203.50        204.00 204.50 205.00 205.50 206.00 206.50

2.0E+6

1.0E+6

205 Tl

Mass Calib.

   Actual: 205.00

   Required: 204.90-205.10

   Flag:

Peak Width

   Actual: 0.60

   Required: 0.90

   Flag:

 

QC Tune Result:Pass
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C:\ICPMH\1\DATA\061419B1.B\QCTUNE00.D

6/14/2019 PM 02:16 3

Replicated Data:    Tune #1
Mass      Count(CPS)
6         2194127.00        2166740.00        2134243.00        2161275.00        2164512.00
          

7         143743.20         142526.00         142076.30         141914.30         140406.00
          

8         53.00             55.50             57.50             41.50             52.50
          

58        694330.63         696209.50         692084.00         686120.19         692171.13
          

59        655761.00         640956.88         654070.38         653102.81         640130.19
          

60        304308.19         293689.09         295172.19         294642.50         291687.19
          

95        352796.59         341511.19         338659.41         339972.41         338172.91
          

111       365112.09         350651.09         347770.81         344997.69         349007.59
          

114       786174.50         782548.00         786664.50         786197.88         775977.50
          

115       4108234.00        4149907.00        4119714.00        4075181.00        4127362.00
          

116       532984.38         508579.41         506876.41         503077.19         505523.50
          

118       495338.31         475907.91         474393.00         471096.19         470189.59
          

204       29079.16          28331.81          28761.95          28982.91          29225.86
          

205       550602.88         541404.50         548812.38         556999.63         564227.31
          

206       446620.50         422955.81         423473.00         423428.81         421458.31
          

207       394504.31         375418.00         379142.69         379098.09         378454.19
          

208       857369.13         851027.50         840204.81         835737.00         855979.88
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Blank Sample

TuneStep

2

3

TuneFile

he.u

nogas.u

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName

Acq Date Time 2019-06-14T14:19:39-05:00

Type 6-Blank

VialNumber 1

Sample Name RINSE

Data File Name 002BLNK.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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Calibration Blank Report

16.89

19.10

1.72

3.37

4.97

7.33

28.64

16.10

53.90

3.30

10.14

11.09

3.53

13.10

19.09

9.89

24.74

2.99

0.49

0.72

6.18

%RSD

0.54

3.69

0.39

1.32

172

22289

302

114

18

259

16

41

600

388

163

39

132

6548

163

129

22613

46177

330

709

CPS

509898

188

16152

31751

274

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

72

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Nb

Mo

Zn

As

Se

Sr

Y

Zr

Cr

Mn

Fe

Co

Ni

Cu

Al

P

K

Ca

Ti

V

Element

Li

Be

B

Na

Mg

Dilution 1

Comment

Operator CB 7700

QC Analyte Table

Acq Date Time 2019-06-14T14:26:23-05:00

Type CalBlk

VialNumber 4

Sample Name ICIS 1747053

Data File Name 003CALB.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 2:30 PM on:6/14/2019

0.47

0.93

0.38

0.36

12367755

4081292

5363797

%RSD

1.76

1.25

0.40

2.35

0.20

0.73

2

3

CPS

8668594

349937

9173855

229286

1824583

9862335

5565382

193

Tune Step

3

2

3

2

3

3

2

3

72

72

115

165

165

193

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

m/z

6

45

45

8.57

3.20

6.19

6.69

0.41

15.02

6.66

1.01

31.22

10.57

5.26

4.67

23.27

88.20

57.29

33.30

57.15

75.79

16.47

38.73

2.48

4.34

173.21

3.10

1.72

38.49

18.02

30.46

1295

4966

829

2800

68

5637

22

142

2378

5844

1185

10

124

10

23

18

4520

25

4404

822

1

62

79

22289

44

213

124

409

3

3

3

2

3

3

2

2

3

2

3

3

3

2

2

2

3

2

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

193

193

193

193

193

165

165

165

165

165

165

115

115

115

165

165

165

72

72

72

72

115

206

207

208

209

232

238

181

182

185

195

197

205

137

139

140

141

147

178

107

111

118

121

125

133

95

101

103

105

(Pb)

Pb

Bi

Th

U

W

Re

Pt

Au

Tl

(Pb)

La

Ce

Pr

Sm

Hf

Ta

Cd

Sn

Sb

Te

Cs

Ba

Mo

Ru

Rh

Pd

Ag

3

TuneFile

he.u

nogas.u

TuneStep

2
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Calibration Standard Report

0.93

1.52

1.89

2.27

21.35

0.72

2.26

2.28

0.52

5.04

3.36

2.74

1.32

2.77

2.21

5.43

0.89

1.02

0.13

0.58

%RSD

1.40

0.32

0.95

0.56

1.02

342488

63845

24441

7223

230

253863

38813

32369

63645

6183

6106

21239

15268

13488

8505

1229

55421

162195

16486

49717

CPS

728356

6351

795633

78086

24576

2

3

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

2

Tune Step

3

3

3

2

2

72

72

72

72

72

72

72

72

45

72

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

45

93

95

66

75

78

88

89

90

52

55

57

59

60

63

27

31

39

44

47

51

m/z

7

9

11

23

24

Nb

Mo

Zn

As

Se

Sr

Y

Zr

Cr

Mn

Fe

Co

Ni

Cu

Al

P

K

Ca

Ti

V

Element

Li

Be

B

Na

Mg

Dilution 1

Comment

Operator CB 7700

QC Analyte Table

Acq Date Time 2019-06-14T14:33:06-05:00

Type CalStd

VialNumber 1101

Sample Name IC 1747054

Data File Name 004CALS.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 2:37 PM on:6/14/2019

QC Flag

120

120

120

120

120

120

80

80

80

80

80

Upper Limit

120

120

120

120

Lower Limit

80

80

80

80

80100.5

100.7

102.0

99.7

103.2

102.1

9862335

5565382

12367755

4081292

5363797

%Recovery

101.5

98.6

100.9

98.0

4.05

4.62

2.27

4.24

Reference CPS

8668594

349937

9173855

229286

1824583

12330159

4211281

5476304

%RSD

2.24

4.29

5.74

4.62

2.02

4.66

2

3

CPS

8802912

345175

9259860

224653

1833550

9927190

5674996

193

Tune Step

3

2

3

2

3

3

2

3

72

72

115

165

165

193

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

m/z

6

45

45

1.26

0.66

0.89

1.99

1.39

2.30

1.25

2.17

0.51

0.68

0.74

1.05

2.08

1.65

1.19

2.44

1.51

0.22

2.22

1.48

1.03

2.16

1.70

2.51

1.52

2.29

1.64

6.65

0.56

33387

29871

134915

436764

94108

46534

390034

55410

207567

7849

71965

42536

37056

224238

42810

8036

104282

85487

2572

29952

89649

932

6635

13691

63845

47875

272997

3028

22083

3

3

3

2

3

3

2

2

3

2

3

3

2

2

2

2

3

2

3

3

3

2

2

3

3

2

2

2

3

193

193

193

193

193

193

165

165

193

193

193

193

165

165

165

165

165

165

115

115

115

165

165

165

72

72

72

72

115

206

207

208

209

232

238

181

182

185

195

197

205

139

140

141

146

147

178

111

118

121

125

133

137

95

101

103

105

107

(Pb)

(Pb)

Pb

Bi

Th

U

Ta

W

Re

Pt

Au

Tl

La

Ce

Pr

Nd

Sm

Hf

Cd

Sn

Sb

Te

Cs

Ba

Mo

Ru

Rh

Pd

Ag

2

3

TuneFile

he.u

nogas.u

TuneStep
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Calibration Standard Report

0.59

1.70

1.44

2.83

0.68

0.21

0.96

0.88

1.01

0.86

1.11

1.39

1.59

1.12

1.54

2.31

1.07

1.13

1.14

1.41

%RSD

2.00

1.09

1.36

2.04

1.19

744593

480031

115147

71668

2051

4686882

736478

652874

610033

287972

294590

1017511

278510

763965

411172

28340

836230

2714083

327574

489966

CPS

4694943

1219201

1695978

2239963

1127807

2

3

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

2

Tune Step

3

3

3

2

2

72

72

72

72

72

72

72

72

45

72

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

45

93

95

66

75

78

88

89

90

52

55

57

59

60

63

27

31

39

44

47

51

m/z

7

9

11

23

24

Nb

Mo

Zn

As

Se

Sr

Y

Zr

Cr

Mn

Fe

Co

Ni

Cu

Al

P

K

Ca

Ti

V

Element

Li

Be

B

Na

Mg

Dilution 1

Comment

Operator CB 7700

QC Analyte Table

Acq Date Time 2019-06-14T14:39:48-05:00

Type CalStd

VialNumber 1102

Sample Name IC 1747055

Data File Name 005CALS.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 2:43 PM on:6/14/2019

QC Flag

120

120

120

120

120

120

80

80

80

80

80

Upper Limit

120

120

120

120

Lower Limit

80

80

80

80

80106.3

105.6

104.4

105.7

104.0

107.3

9862335

5565382

12367755

4081292

5363797

%Recovery

106.3

97.3

106.7

98.0

2.13

2.09

0.53

2.29

Reference CPS

8668594

349937

9173855

229286

1824583

13073988

4243603

5754697

%RSD

1.75

1.00

0.39

0.78

1.13

1.26

2

3

CPS

9218716

340469

9785466

224631

1940100

10418761

5810505

193

Tune Step

3

2

3

2

3

3

2

3

72

72

115

165

165

193

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

m/z

6

45

45

2.61

2.81

2.09

2.25

2.04

2.01

1.77

0.40

2.45

1.11

1.41

2.30

1.56

2.21

1.98

0.79

1.74

0.93

2.65

0.87

1.25

2.62

1.03

1.48

1.70

1.23

1.34

0.71

1.79

1088833

962575

4216845

1893007

4296707

4212865

4126318

1020984

2001523

76003

1373161

622342

1676740

2049161

1956951

387280

1042665

890049

502157

1322653

926805

8415

614201

671603

480031

453979

2498642

53019

457539

3

3

3

2

3

3

2

2

3

2

3

3

2

2

2

2

3

2

3

3

3

2

2

3

3

2

2

2

3

193

193

193

193

193

193

165

165

193

193

193

193

165

165

165

165

165

165

115

115

115

165

165

165

72

72

72

72

115

206

207

208

209

232

238

181

182

185

195

197

205

139

140

141

146

147

178

111

118

121

125

133

137

95

101

103

105

107

(Pb)

(Pb)

Pb

Bi

Th

U

Ta

W

Re

Pt

Au

Tl

La

Ce

Pr

Nd

Sm

Hf

Cd

Sn

Sb

Te

Cs

Ba

Mo

Ru

Rh

Pd

Ag

2

3

TuneFile

he.u

nogas.u

TuneStep
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Calibration Standard Report

0.48

0.67

1.71

3.15

3.48

0.42

1.28

0.74

0.93

2.61

1.79

1.48

2.41

1.30

2.40

0.50

1.12

1.06

0.29

2.44

%RSD

1.34

1.02

1.69

0.55

1.23

1392243

898024

226275

138877

3960

8954925

1370061

1222768

1122692

558684

580131

1872499

544710

1443166

806188

55011

1548141

5113447

627376

967068

CPS

8556102

2322774

3215513

4304107

2190690

2

3

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

2

Tune Step

3

3

3

2

2

72

72

72

72

72

72

72

72

45

72

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

45

93

95

66

75

78

88

89

90

52

55

57

59

60

63

27

31

39

44

47

51

m/z

7

9

11

23

24

Nb

Mo

Zn

As

Se

Sr

Y

Zr

Cr

Mn

Fe

Co

Ni

Cu

Al

P

K

Ca

Ti

V

Element

Li

Be

B

Na

Mg

Dilution 1

Comment

Operator CB 7700

QC Analyte Table

Acq Date Time 2019-06-14T14:46:22-05:00

Type CalStd

VialNumber 1103

Sample Name IC 1747056

Data File Name 006CALS.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 2:50 PM on:6/14/2019

QC Flag

120

120

120

120

120

120

80

80

80

80

80

Upper Limit

120

120

120

120

Lower Limit

80

80

80

80

80103.1

100.1

94.4

102.5

93.8

101.4

9862335

5565382

12367755

4081292

5363797

%Recovery

99.9

89.0

101.3

92.7

14.06

0.91

13.76

1.09

Reference CPS

8668594

349937

9173855

229286

1824583

12682373

3828006

5440508

%RSD

0.73

14.73

0.71

11.55

0.38

0.69

2

3

CPS

8658729

311509

9288855

212450

1881594

9871703

5253482

193

Tune Step

3

2

3

2

3

3

2

3

72

72

115

165

165

193

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

m/z

6

45

45

0.75

1.04

1.20

2.78

1.32

0.92

1.04

0.37

1.46

3.72

0.24

3.47

2.08

2.02

0.90

2.02

1.24

2.01

0.15

0.25

0.56

2.40

2.57

0.72

0.67

1.65

1.15

3.17

0.35

1950351

1744691

7796283

3609233

8271774

8016053

8092092

1969884

3766683

146441

2598810

1175783

3205274

3912534

3770443

766881

1886868

1682256

960750

2471713

1684917

16622

1175886

1199705

898024

884727

4779726

103213

885468

3

3

3

2

3

3

2

2

3

2

3

3

2

2

2

2

3

2

3

3

3

2

2

3

3

2

2

2

3

193

193

193

193

193

193

165

165

193

193

193

193

165

165

165

165

165

165

115

115

115

165

165

165

72

72

72

72

115

206

207

208

209

232

238

181

182

185

195

197

205

139

140

141

146

147

178

111

118

121

125

133

137

95

101

103

105

107

(Pb)

(Pb)

Pb

Bi

Th

U

Ta

W

Re

Pt

Au

Tl

La

Ce

Pr

Nd

Sm

Hf

Cd

Sn

Sb

Te

Cs

Ba

Mo

Ru

Rh

Pd

Ag

2

3

TuneFile

he.u

nogas.u

TuneStep
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Initial Calibration Verification (ICV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

101.6

107.6

99.1

102.5

97.1

99.9

97.5

101.8

105.5

94.9

101.9

100.3

98.1

103.4

98.8

101.9

96.5

94.8

100.1

105.0

100.3

%Recovery

102.0

102.1

105.2

101.3

100

50

50

100

100

100

50

100

100

100

100

100

1000

100

100

1000

1000

1000

1000

1000

100

ExpectedValue

100

100

200

1000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

101.55164

53.80341

49.55533

102.48429

97.08082

99.90391

48.73196

101.75297

105.53110

94.87935

101.88295

100.33095

980.92545

103.42992

98.84422

1019.15878

964.80759

948.39648

1000.98925

1050.40520

100.33457

Meas Value

102.00980

102.13596

210.33209

1013.40089

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T14:52:48-05:00

Type ICV

VialNumber 1104

Sample Name ICV 1747061

Data File Name 007_ICV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.3

99.0

100.7

99.5

101.0

Lower Limit

80

80

80

80

%Recovery

99.7

93.6

101.2

94.3

101.51824583

9862335

5565382

12367755

4081292

5363797

0.45

1.68

0.73

0.14

1.39

Reference CPS

8668594

349937

9173855

229286

%RSD

0.96

0.46

0.89

1.08

1.011851327

9888183

5508518

12455945

4059514

5416899

3

2

3

2

3

CPS

8639693

327591

9288490

216312

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

103.5

104.3

100.0

103.5

100.4

98.0

90.7

96.9

105.6

94.7

104.9

106.1

98.7

99.9

97.3

97.3

106.1

98.7

99.4

99.9

101.6

93.6

100.0

99.1

98.6

104.9

100.6

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.69604

104.26868

100.01144

103.47743

100.38446

97.95324

90.71997

96.93941

105.61805

9.47381

104.86145

106.06587

98.71236

99.92232

97.31828

97.30612

106.09222

19.74723

99.38936

99.89147

50.78769

93.63833

99.98962

49.55533

98.61051

104.87663

10.05512

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Initial Calibration Blank (ICB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02959

0.14787

-0.17721

-0.01219

-0.05397

0.38551

0.00164

0.00099

-0.02510

0.00223

0.00519

-0.20466

0.00170

-0.01826

0.03418

0.02096

-0.36341

1.51550

-4.14901

0.03254

Meas Value

0.10065

0.00568

6.30074

-0.35430

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T14:59:28-05:00

Type ICB

VialNumber 4

Sample Name ICB 1747053

Data File Name 008_ICB.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.8

96.4

101.1

97.5

101.7

Lower Limit

80

80

80

80

%Recovery

102.0

98.5

102.8

100.8

101.91824583

9862335

5565382

12367755

4081292

5363797

0.12

8.98

0.88

8.59

1.41

Reference CPS

8668594

349937

9173855

229286

%RSD

0.34

7.98

0.15

3.30

0.591859778

9945838

5366755

12505970

3980923

5452544

3

2

3

2

3

CPS

8843328

344651

9432299

231047

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.29535

0.00773

0.11654

0.09149

0.00445

0.05884

0.17925

1.92348

0.00403

0.00073

1.15191

0.00358

0.00146

-0.00344

0.00090

0.00177

0.00043

0.47577

-0.00042

0.09517

0.07733

0.10216

0.02540

0.14787

-0.24909

-0.00078

0.00115

0.00565

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

105.2

93.1

102.2

87.0

102.3

99.6

90.5

115.1

103.8

89.9

98.4

95.0

97.8

105.3

102.2

99.3

92.9

89.8

91.3

107.3

102.9

%Recovery

103.1

102.6

98.1

93.7

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.25801

23.28079

5.10837

0.86971

20.45858

9.96245

4.52340

5.75329

5.18802

8.98733

9.84282

1.90051

48.88586

2.10611

5.11082

49.62826

46.44671

89.83356

91.26148

107.26523

5.14728

Meas Value

5.15702

0.51276

98.10424

46.85456

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T15:06:13-05:00

Type CRI

VialNumber 1101

Sample Name CRI 1747054

Data File Name 009LCCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.2

105.6

102.4

106.6

103.3

Lower Limit

80

80

80

80

%Recovery

104.1

103.1

102.8

99.7

100.51824583

9862335

5565382

12367755

4081292

5363797

1.27

8.25

0.56

8.15

1.98

Reference CPS

8668594

349937

9173855

229286

%RSD

0.37

10.67

0.85

8.00

1.031834487

10083271

5876594

12660931

4351409

5542577

3

2

3

2

3

CPS

9019890

360714

9427916

228532

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

76.6

109.2

106.9

113.0

114.9

97.6

88.9

112.6

108.3

98.9

112.8

109.2

104.4

103.4

105.0

95.8

109.7

75.1

101.5

102.7

104.5

98.1

98.6

102.2

101.3

107.3

104.8

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.53133

3.27733

21.37918

2.25910

1.14881

9.75729

8.89188

5.62907

10.82959

0.98942

5.64062

2.18365

2.08852

10.34057

2.09972

1.91628

10.96606

1.50107

0.50759

2.05406

5.22373

9.80708

0.98639

5.10837

10.12567

10.72952

0.52408

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Interference Check Sample A (ICS-A) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

120000

0.434

0.8

120000

120000

120000

120000

120000

2400

QC High

1.388

0.7

20

120000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.45616

2.03475

-0.14161

0.53454

0.02795

0.29186

2.15528

0.00391

0.05753

1.34524

0.53514

86655.41720

0.28881

0.21765

86839.90583

82582.45701

87613.96676

86639.31984

98453.85657

1906.01494

Meas Value

0.58888

0.00314

4.70705

89429.85554

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T15:12:54-05:00

Type ICSA

VialNumber 1105

Sample Name ICSA 1747057

Data File Name 010ICSA.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 3:17 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.1

96.6

93.6

89.8

86.9

Lower Limit

80

80

80

80

%Recovery

89.7

101.5

99.8

95.3

93.81824583

9862335

5565382

12367755

4081292

5363797

0.97

1.06

1.27

1.63

0.73

Reference CPS

8668594

349937

9173855

229286

%RSD

1.59

1.35

0.14

3.19

0.911711205

8785518

5378830

11575257

3664866

4663716

3

2

3

2

3

CPS

7775337

355338

9159611

218528

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2400

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.03484

0.39600

0.11061

0.28679

0.02209

0.39902

4.58113

1.44101

0.00794

0.01984

0.11480

0.85094

0.04243

0.08996

0.00175

0.01366

0.00805

0.38115

-0.12838

0.02476

0.16721

0.10601

0.05054

2.03475

2007.43362

0.00155

-0.00290

0.00126

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u
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TuneStep
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Interference Check Sample AB (ICS-AB) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

107.3

108.1

98.4

94.0

92.8

102.0

97.7

107.7

106.7

91.6

96.3

101.1

89.0

99.6

93.0

90.7

86.0

91.3

90.1

98.0

94.0

%Recovery

105.9

105.1

109.5

92.9

50

25

2050

50

50

50

25

50

50

50

50

50

100000

50

50

100000

100000

100000

100000

100000

2100

ExpectedValue

50

50

100

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

53.62508

27.01458

2017.27193

46.98907

46.41078

50.99919

24.42636

53.85615

53.34578

45.79748

48.16353

50.57119

89020.76247

49.78291

46.50275

90656.80128

85974.24192

91313.17255

90059.81216

98005.13327

1973.15295

Meas Value

52.93577

52.54497

109.50840

92893.80883

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T15:19:33-05:00

Type ICSAB

VialNumber 1106

Sample Name ICSAB 1747058

Data File Name 011ICSB.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 3:24 PM on:6/14/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

88.6

96.5

94.5

88.1

87.9

Lower Limit

80

80

80

80

%Recovery

86.4

97.9

97.9

91.9

94.71824583

9862335

5565382

12367755

4081292

5363797

0.33

0.57

1.05

0.29

1.40

Reference CPS

8668594

349937

9173855

229286

%RSD

0.75

0.82

1.11

0.28

1.031728085

8742307

5368607

11684041

3594225

4714043

3

2

3

2

3

CPS

7488061

342508

8984527

210773

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

100.2

107.7

101.1

105.1

103.9

97.5

98.2

98.4

109.5

92.0

106.0

106.2

101.0

100.6

100.6

93.5

106.9

94.1

98.2

111.1

112.2

86.4

95.3

98.4

92.6

94.3

89.4

10

50

50

50

50

50

50

50

50

5

50

50

50

50

50

50

50

10

50

50

25

50

50

2050

50

50

5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

10.01587

53.82768

50.54699

52.55311

51.95870

48.75901

49.11172

49.21279

54.76584

4.60200

53.02216

53.07850

50.47577

50.29756

50.30950

46.76223

53.44563

9.40903

49.11806

55.57084

28.04228

43.20335

47.64390

2017.27193

46.28847

47.14845

4.46875

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

184.43040

92.69091

182.46256

183.81603

186.43120

91.32069

199.51168

183.61278

184.16561

183.96082

187.50913

4658.74452

179.83955

184.56427

4594.12674

4646.63898

4653.28208

4614.03809

5012.32362

201.14884

FinalConcentration

202.23740

202.61726

408.58639

4591.75966

184.43040

92.69091

182.46256

183.81603

186.43120

91.32069

199.51168

183.61278

184.16561

183.96082

187.50913

4658.74452

179.83955

184.56427

4594.12674

4646.63898

4653.28208

4614.03809

5012.32362

201.14884

Meas Value

202.23740

202.61726

408.58639

4591.75966

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T15:26:11-05:00

Type Sample

VialNumber 1103

Sample Name LRC 1747056

Data File Name 012SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 3:30 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.0

101.3

101.6

98.2

101.1

Lower Limit

80

80

80

80

%Recovery

98.0

97.5

103.0

100.7

104.11824583

9862335

5565382

12367755

4081292

5363797

0.31

0.76

1.74

0.72

1.21

Reference CPS

8668594

349937

9173855

229286

%RSD

1.00

0.40

0.67

0.65

0.381900272

9865218

5639674

12571381

4008770

5422527

3

2

3

2

3

CPS

8493482

341248

9450700

230890

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

39.70396

198.19328

187.24756

196.82190

196.95997

182.92112

184.64532

182.37412

199.12638

19.02116

200.84196

201.73143

186.46826

185.76730

184.12944

186.72472

199.69263

40.49655

200.58195

203.79250

99.64227

184.57276

184.86016

92.69091

111.46126

184.21690

184.16491

18.40285

39.70396

198.19328

187.24756

196.82190

196.95997

182.92112

184.64532

182.37412

199.12638

19.02116

200.84196

201.73143

186.46826

185.76730

184.12944

186.72472

199.69263

40.49655

200.58195

203.79250

99.64227

184.57276

184.86016

92.69091

111.46126

184.21690

184.16491

18.40285

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

FAILED

FAILED

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

953.00675

1.44237

880.44603

924.11507

981.59477

457.65676

1039.33858

0.01628

833.53863

852.18167

898.27678

43902.69530

893.00663

866.80053

44477.95235

42042.41490

46556.92932

43619.93439

50304.73106

1938.25417

FinalConcentration

1100.06974

1058.39915

2219.75909

45512.56178

953.00675

1.44237

880.44603

924.11507

981.59477

457.65676

1039.33858

0.01628

833.53863

852.18167

898.27678

43902.69530

893.00663

866.80053

44477.95235

42042.41490

46556.92932

43619.93439

50304.73106

1938.25417

Meas Value

1100.06974

1058.39915

2219.75909

45512.56178

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T15:32:39-05:00

Type Sample

VialNumber 1301

Sample Name LRC 1747059

Data File Name 013SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 3:37 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.0

100.0

98.8

95.1

95.1

Lower Limit

80

80

80

80

%Recovery

89.9

101.5

101.6

97.1

98.21824583

9862335

5565382

12367755

4081292

5363797

10.24

0.45

10.09

1.25

9.86

Reference CPS

8668594

349937

9173855

229286

%RSD

8.58

1.14

10.51

1.67

7.891791154

9270939

5564761

12224034

3881612

5099868

3

2

3

2

3

CPS

7791947

355206

9316283

222654

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

195.31335

992.83155

0.10393

1040.21809

1036.22185

0.23460

7.99201

937.21199

0.04036

0.00828

1.53982

982.23714

0.03708

0.06133

0.01426

0.01956

1000.81918

190.47765

957.80224

1040.43111

502.84153

0.29209

0.06142

1.44237

1524.76945

0.00628

0.07295

0.02761

195.31335

992.83155

0.10393

1040.21809

1036.22185

0.23460

7.99201

937.21199

0.04036

0.00828

1.53982

982.23714

0.03708

0.06133

0.01426

0.01956

1000.81918

190.47765

957.80224

1040.43111

502.84153

0.29209

0.06142

1.44237

1524.76945

0.00628

0.07295

0.02761

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

FAILED

FAILED

QC Flag

FAILED

FAILED

FAILED

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1815.74084

0.63774

1652.06540

3999.43612

1756.27408

910.39487

2047.92293

0.01557

1601.46964

1624.16267

4257.28325

82766.81651

1683.85620

1608.14441

84352.69004

80010.84534

85022.81004

83079.35439

98215.58798

3752.63192

FinalConcentration

2383.99680

2264.09181

4829.67434

86889.61428

1815.74084

0.63774

1652.06540

3999.43612

1756.27408

910.39487

2047.92293

0.01557

1601.46964

1624.16267

4257.28325

82766.81651

1683.85620

1608.14441

84352.69004

80010.84534

85022.81004

83079.35439

98215.58798

3752.63192

Meas Value

2383.99680

2264.09181

4829.67434

86889.61428

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T15:39:07-05:00

Type Sample

VialNumber 1302

Sample Name LRC 1747060

Data File Name 014SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 3:43 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.2

96.4

95.2

88.7

86.9

Lower Limit

80

80

80

80

%Recovery

80.1

103.1

98.6

97.4

94.01824583

9862335

5565382

12367755

4081292

5363797

1.79

0.45

1.58

0.54

0.87

Reference CPS

8668594

349937

9173855

229286

%RSD

1.08

1.29

0.86

2.81

1.101715825

8798847

5362638

11780269

3619366

4662269

3

2

3

2

3

CPS

6941686

360871

9041055

223314

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

FAILED

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

391.47525

4978.34348

1788.75639

2124.38626

2082.84976

0.16136

2.02736

1842.18238

0.04963

0.02100

0.22777

4725.97553

0.05812

0.14268

0.01384

0.02201

1958.71737

367.43730

1856.08793

2028.67473

977.65996

0.14529

0.05616

0.63774

3038.47342

0.00380

0.29724

0.04724

391.47525

4978.34348

1788.75639

2124.38626

2082.84976

0.16136

2.02736

1842.18238

0.04963

0.02100

0.22777

4725.97553

0.05812

0.14268

0.01384

0.02201

1958.71737

367.43730

1856.08793

2028.67473

977.65996

0.14529

0.05616

0.63774

3038.47342

0.00380

0.29724

0.04724

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

101.2

101.7

124.9

99.3

97.4

98.1

97.3

100.7

102.0

97.5

102.8

98.4

97.4

101.3

97.9

99.9

98.8

97.5

101.3

101.1

100.7

%Recovery

101.1

100.5

134.4

100.1

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

101.18779

50.87328

62.43363

99.29030

97.39062

98.05567

48.64983

100.72250

102.00880

97.54515

102.83981

98.38040

2434.52685

101.34441

97.86967

2497.44527

2468.95891

2438.24338

2532.81478

2528.44820

100.71644

Meas Value

101.06330

100.47473

268.84769

2502.51506

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T15:45:37-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 015_CCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 3:50 PM on:6/14/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.4

95.7

100.4

96.7

100.5

Lower Limit

80

80

80

80

%Recovery

99.7

90.8

100.5

93.6

100.71824583

9862335

5565382

12367755

4081292

5363797

1.09

14.82

2.04

12.97

1.92

Reference CPS

8668594

349937

9173855

229286

%RSD

0.91

14.21

1.04

9.49

0.531836934

9806051

5328795

12418766

3946973

5389745

3

2

3

2

3

CPS

8641200

317626

9215804

214523

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

102.7

102.8

98.4

98.5

98.8

100.0

98.4

104.5

100.5

96.1

100.3

110.5

100.5

99.9

98.9

97.4

105.3

100.9

98.7

101.2

106.4

95.9

99.0

124.9

97.3

98.9

98.3

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.54071

102.84384

98.43225

98.46044

98.81041

100.02657

98.44295

104.50305

100.52610

9.61040

100.30140

110.53110

100.45128

99.87917

98.89105

97.40304

105.33315

20.17773

98.71120

101.16638

53.22103

95.87086

98.98090

62.43363

97.29403

98.94586

9.82705

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.01122

0.12121

-0.34227

0.07456

0.04589

0.06282

0.00889

-0.00064

0.00743

0.00957

0.01217

0.79080

0.00421

-0.00893

0.20879

-0.14507

-3.73791

-4.05891

-8.90669

0.09057

Meas Value

0.60540

0.07539

47.07182

-0.30545

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T15:52:17-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 016_CCB.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 3:57 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.8

101.2

101.0

102.2

102.2

Lower Limit

80

80

80

80

%Recovery

101.9

103.1

102.8

103.2

102.21824583

9862335

5565382

12367755

4081292

5363797

0.65

0.22

1.33

0.61

0.52

Reference CPS

8668594

349937

9173855

229286

%RSD

0.44

1.88

0.91

2.96

1.111864438

10134998

5629559

12492616

4171010

5479949

3

2

3

2

3

CPS

8835145

360750

9433736

236667

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.34705

0.59031

0.26265

0.03413

0.00806

0.02088

0.05236

2.42776

0.00284

-0.00276

0.90127

3.63113

0.00103

-0.00377

0.00065

0.00136

0.00044

0.54908

-0.00052

0.18093

0.79153

0.08770

0.01171

0.12121

5.48322

0.00287

0.00029

-0.00330

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.10559

0.00040

0.05033

0.14625

0.01967

0.01528

-0.12387

1.83379

0.06969

0.52813

6.85915

0.35769

0.14244

0.22054

-0.01051

5.91100

FinalConcentration

1.21602

0.10909

90.36226

2.01139

1.64184

5.16845

-3.76644

-5.31811

0.05280

0.00020

0.02516

0.07313

0.00983

0.00764

-0.06194

0.91690

0.03485

0.26406

3.42957

0.17884

0.07122

0.11027

-0.00525

2.95550

Meas Value

0.60801

0.05454

45.18113

1.00569

0.82092

2.58422

-1.88322

-2.65906

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 428693

Operator CB 7700

Acq Date Time 2019-06-14T15:59:01-05:00

Type Sample

VialNumber 2101

Sample Name MB 160-428693/1-A

Data File Name 017SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 4:03 PM on:6/14/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

101.8

Lower Limit

80

80

80

80

80

80

80

80

103.4

105.5

101.5

97.7

101.0

99.5

1824583

9862335

5565382

12367755

4081292

5363797

0.74

2.39

1.23

1.33

0.69

Reference CPS

8668594

349937

9173855

229286

5439435

12486641

4062226

5462594

%RSD

0.33

0.66

0.70

1.17

0.85

3

2

3

CPS

8784644

349473

9387136

237102

1925576

10005834

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

101.3

99.9

102.3

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.01597

-0.00325

0.32051

0.19102

0.91463

0.93031

0.06849

0.00111

0.00112

0.05716

0.10311

3.88492

0.00242

0.05234

0.01697

3.32696

0.00204

0.00082

0.00012

0.00145

-0.00689

0.78111

0.00113

0.34957

2.35062

0.14625

8.10852

-0.00335

0.00798

-0.00162

0.16026

0.09551

0.45731

0.46516

0.03424

0.00056

0.00056

0.02858

0.05155

1.94246

0.00121

0.02617

0.00848

1.66348

0.00102

0.00041

0.00006

0.00073

-0.00344

0.39055

0.00057

0.17479

1.17531

0.07313

4.05426

-0.00168

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02825

0.09747

3.34541

1.23226

0.04006

0.44149

0.11173

0.00190

0.14926

0.14732

4.28996

4.94431

0.02297

0.01901

1.87062

5.01760

1.16514

-1.64069

122.86918

0.28251

FinalConcentration

0.74613

0.59252

61.21349

109.74297

0.01412

0.04874

1.67270

0.61613

0.02003

0.22074

0.05586

0.00095

0.07463

0.07366

2.14498

2.47216

0.01149

0.00951

0.93531

2.50880

0.58257

-0.82034

61.43459

0.14125

Meas Value

0.37307

0.29626

30.60675

54.87148

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T16:05:44-05:00

Type Sample

VialNumber 2102

Sample Name 160-33688-A-8-F MDLV

Data File Name 018SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 4:10 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.4

98.1

102.6

98.1

103.3

Lower Limit

80

80

80

80

%Recovery

102.6

96.7

101.8

99.9

104.91824583

9862335

5565382

12367755

4081292

5363797

3.08

5.75

1.87

4.45

2.01

Reference CPS

8668594

349937

9173855

229286

%RSD

1.37

5.86

2.69

6.70

1.491913794

9997923

5457574

12686111

4004985

5539477

3

2

3

2

3

CPS

8892019

338265

9335821

228957

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.09380

0.55027

0.51310

-0.02391

1.16892

0.03242

0.08460

3.05350

0.00201

-0.00221

0.02457

1.42170

0.00363

-0.00252

0.00088

0.00060

-0.00249

0.37708

0.53166

0.17141

2.03860

0.07715

0.01139

0.09747

4.82892

-0.00129

-0.00175

0.01612

-0.04690

0.27514

0.25655

-0.01195

0.58446

0.01621

0.04230

1.52675

0.00100

-0.00111

0.01229

0.71085

0.00182

-0.00126

0.00044

0.00030

-0.00125

0.18854

0.26583

0.08571

1.01930

0.03858

0.00570

0.04874

2.41446

-0.00064

-0.00087

0.00806

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02288

0.05089

3.29600

0.42658

-0.01240

-0.42501

0.12478

0.00039

0.10990

0.11419

3.85560

1.58076

0.02000

-0.01337

1.43728

6.30988

-0.25191

-7.06736

127.71210

0.23021

FinalConcentration

0.92168

0.62927

47.97875

97.56587

0.01144

0.02545

1.64800

0.21329

-0.00620

-0.21250

0.06239

0.00020

0.05495

0.05709

1.92780

0.79038

0.01000

-0.00668

0.71864

3.15494

-0.12596

-3.53368

63.85605

0.11510

Meas Value

0.46084

0.31464

23.98937

48.78293

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T16:12:26-05:00

Type Sample

VialNumber 2103

Sample Name 160-33691-A-8-F LOQV

Data File Name 019SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 4:17 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.4

99.0

95.8

100.9

96.6

Lower Limit

80

80

80

80

%Recovery

94.4

100.0

96.1

102.9

98.01824583

9862335

5565382

12367755

4081292

5363797

6.73

5.25

5.46

4.57

5.85

Reference CPS

8668594

349937

9173855

229286

%RSD

6.67

4.21

4.74

2.22

5.441788605

9411913

5509683

11845917

4116688

5183908

3

2

3

2

3

CPS

8182177

349938

8815994

235953

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.19012

0.42993

0.25653

-0.04772

1.22030

0.02037

0.04899

1.73715

0.00275

-0.00044

-0.08692

0.84822

0.00108

0.00267

0.00111

0.00455

0.00143

0.22619

0.55921

0.04726

1.69860

-0.02525

-0.00027

0.05089

2.02844

-0.00286

0.00202

0.00315

-0.09506

0.21497

0.12827

-0.02386

0.61015

0.01018

0.02449

0.86858

0.00138

-0.00022

-0.04346

0.42411

0.00054

0.00133

0.00056

0.00227

0.00072

0.11309

0.27961

0.02363

0.84930

-0.01262

-0.00014

0.02545

1.01422

-0.00143

0.00101

0.00157

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165
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72
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72

72

205

208

209

232

238

178

181

182

185

195

197
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.00403

21.51846

1.43564

19.84621

9.44198

4.88562

5.60799

5.04009

9.32308

10.22053

2.03489

50.09998

2.07791

5.02337

51.71485

59.23650

84.80011

91.90896

118.43329

5.33108

FinalConcentration

5.74945

0.58525

136.03278

48.43693

2.50201

10.75923

0.71782

9.92310

4.72099

2.44281

2.80400

2.52004

4.66154

5.11026

1.01745

25.04999

1.03896

2.51169

25.85743

29.61825

42.40005

45.95448

59.21664

2.66554

Meas Value

2.87472

0.29262

68.01639

24.21847

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T16:19:08-05:00

Type Sample

VialNumber 2104

Sample Name 160-33688-A-8-G MDLV

Data File Name 020SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 4:23 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.8

100.4

101.2

101.0

102.7

Lower Limit

80

80

80

80

%Recovery

100.5

97.8

102.6

100.1

103.81824583

9862335

5565382

12367755

4081292

5363797

4.47

3.39

4.49

2.75

4.40

Reference CPS

8668594

349937

9173855

229286

%RSD

5.57

2.55

4.97

2.36

4.871894477

10037789

5587676

12519743

4123772

5508081

3

2

3

2

3

CPS

8709605

342335

9410136

229502

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.80599

3.61401

22.34963

2.06522

1.15443

9.65440

8.05160

6.11421

10.81760

0.99045

5.11293

2.82184

2.13283

10.71549

2.11849

1.95215

10.95438

1.43708

0.48065

2.24028

6.79804

8.88707

0.98091

21.51846

5.38570

9.91078

10.39645

0.49392

0.90299

1.80700

11.17481

1.03261

0.57721

4.82720

4.02580

3.05710

5.40880

0.49522

2.55646

1.41092

1.06642

5.35774

1.05924

0.97608

5.47719

0.71854

0.24032

1.12014

3.39902

4.44353

0.49045

10.75923

2.69285

4.95539

5.19822

0.24696

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181
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185

195

197

137

139

140

141

146

147
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125

133
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105
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.02889

22.39180

1.53620

19.70763

9.92873

4.17108

5.71462

5.13731

9.74980

10.78797

1.92522

52.09218

2.14889

5.07171

53.56681

60.06148

99.19285

96.80735

130.14345

5.48104

FinalConcentration

6.33051

0.58338

141.25028

51.31533

2.51445

11.19590

0.76810

9.85382

4.96436

2.08554

2.85731

2.56865

4.87490

5.39398

0.96261

26.04609

1.07444

2.53585

26.78340

30.03074

49.59643

48.40368

65.07173

2.74052

Meas Value

3.16525

0.29169

70.62514

25.65767

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T16:25:50-05:00

Type Sample

VialNumber 2105

Sample Name 160-33691-A-8-G LOQV

Data File Name 021SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 4:30 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.9

97.4

101.4

100.3

102.0

Lower Limit

80

80

80

80

%Recovery

98.6

96.1

101.6

99.0

105.11824583

9862335

5565382

12367755

4081292

5363797

0.36

2.34

0.78

1.28

1.48

Reference CPS

8668594

349937

9173855

229286

%RSD

1.02

2.34

0.55

1.28

0.311917020

9954330

5422120

12546362

4095135

5469887

3

2

3

2

3

CPS

8547829

336421

9318345

227071

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.93194

3.63336

22.66847

2.12027

1.17079

10.33349

8.81374

6.44661

11.15075

1.02688

5.41788

2.68654

2.26462

11.16952

2.19784

2.05796

11.16685

1.89664

0.54435

2.15035

6.92249

9.88703

1.05645

22.39180

5.02070

10.02103

10.66047

0.48859

0.96597

1.81668

11.33423

1.06014

0.58539

5.16674

4.40687

3.22331

5.57537

0.51344

2.70894

1.34327

1.13231

5.58476

1.09892

1.02898

5.58342

0.94832

0.27217

1.07518

3.46125

4.94351

0.52822

11.19590

2.51035

5.01052

5.33023

0.24429

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205
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195

197
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139
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146

147
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111
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125
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105
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W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs
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TuneFile
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TuneStep
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Sample Report 

FAILED

FAILED

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

739.63579

33.52748

11.80127

1.23086

43.20412

234.14386

73.88548

173.54714

49.51163

7.17169

256850.24127

735.78569

197.30401

246.32801

12037.71148

63631.69994

FinalConcentration

89.06065

1.98296

181.57026

9149.97568

62481.55553

29515.33578

1317.82329

11201.73536

369.81790

16.76374

5.90064

0.61543

21.60206

117.07193

36.94274

86.77357

24.75581

3.58584

128425.12063

367.89285

98.65201

123.16401

6018.85574

31815.84997

Meas Value

44.53032

0.99148

90.78513

4574.98784

31240.77776

14757.66789

658.91164

5600.86768

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 430790

Operator CB 7700

Acq Date Time 2019-06-14T16:32:31-05:00

Type Sample

VialNumber 2106

Sample Name 280-124466-G-1-A

Data File Name 022SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 4:37 PM on:6/14/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

96.6

Lower Limit

80

80

80

80

80

80

80

80

93.2

99.5

94.4

95.9

99.2

94.7

1824583

9862335

5565382

12367755

4081292

5363797

0.99

0.82

1.23

0.87

1.39

Reference CPS

8668594

349937

9173855

229286

5339700

12274357

3866249

5183369

%RSD

0.85

1.76

0.80

1.44

0.54

3

2

3

CPS

8173749

330157

9397895

213612

1814923

9311936

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

94.3

94.3

102.4

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

15.44498

0.02492

-0.09231

1.36584

31.89053

0.73345

17.88397

47.12013

10.32605

0.49526

0.07104

60.22001

0.10603

0.05371

4.92663

638.79848

52.39636

110.44463

12.89393

0.00092

0.01604

0.92964

1.91289

1.69007

2.55654

1.23086

61.57217

-0.00313

7.72249

0.01246

-0.04616

0.68292

15.94526

0.36672

8.94198

23.56006

5.16302

0.24763

0.03552

30.11001

0.05301

0.02685

2.46331

319.39924

26.19818

55.22232

6.44697

0.00046

0.00802

0.46482

0.95645

0.84503

1.27827

0.61543

30.78609

-0.00157

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1065.55589

2.08084

1049.76822

1151.77538

1092.52261

486.95779

1802.99507

35.68057

1178.15147

1237.11430

13632.91852

79878.41988

1023.91538

1191.99069

76281.63555

60448.56182

2364.64363

22845.26645

267773.73163

1882.47078

FinalConcentration

219.39005

112.32659

415.28145

19581.73810

532.77794

1.04042

524.88411

575.88769

546.26130

243.47890

901.49754

17.84028

589.07574

618.55715

6816.45926

39939.20994

511.95769

595.99534

38140.81777

30224.28091

1182.32181

11422.63323

133886.86582

941.23539

Meas Value

109.69503

56.16330

207.64072

9790.86905

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T16:39:07-05:00

Type Sample

VialNumber 2107

Sample Name 280-124466-G-1-B MS

Data File Name 023SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 4:43 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.8

90.2

96.8

87.1

93.9

Lower Limit

80

80

80

80

%Recovery

89.3

89.2

98.8

87.9

95.11824583

9862335

5565382

12367755

4081292

5363797

0.88

2.51

0.50

1.66

0.58

Reference CPS

8668594

349937

9173855

229286

%RSD

1.84

2.72

0.58

2.99

0.651735488

9055727

5018887

11974197

3556817

5035948

3

2

3

2

3

CPS

7737666

312068

9063396

201512

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

195.87579

1047.29081

1030.22542

1072.49498

1076.74164

2.60320

0.50271

1029.11366

0.13922

0.03607

-0.16399

1678.49853

58.36271

121.77143

14.03218

51.02481

1032.33817

197.34097

972.89932

1005.18917

409.42811

0.28646

6.31348

2.08084

569.03398

-0.00107

0.07149

0.04333

97.93790

523.64541

515.11271

536.24749

538.37082

1.30160

0.25136

514.55683

0.06961

0.01804

-0.08199

839.24926

29.18135

60.88572

7.01609

25.51240

516.16908

98.67048

486.44966

502.59458

204.71405

0.14323

3.15674

1.04042

284.51699

-0.00053

0.03575

0.02167

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

954.89125

1.77356

957.16326

1070.71252

1003.96058

428.75111

1916.11788

32.81235

1102.68145

1143.90438

12628.92829

72972.36325

941.96882

1094.42835

71479.29921

56677.59999

2259.09142

21642.24541

279979.97486

1967.27639

FinalConcentration

236.74566

118.95746

440.10250

18304.84242

477.44562

0.88678

478.58163

535.35626

501.98029

214.37556

958.05894

16.40618

551.34072

571.95219

6314.46415

36486.18162

470.98441

547.21417

35739.64961

28338.80000

1129.54571

10821.12270

139989.98743

983.63819

Meas Value

118.37283

59.47873

220.05125

9152.42121

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T16:45:37-05:00

Type Sample

VialNumber 2108

Sample Name 280-124466-G-1-C MSD

Data File Name 024SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 4:50 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

85.3

94.3

91.3

91.8

87.3

Lower Limit

80

80

80

80

%Recovery

82.7

93.1

94.0

92.6

89.31824583

9862335

5565382

12367755

4081292

5363797

9.63

2.26

8.85

1.18

9.65

Reference CPS

8668594

349937

9173855

229286

%RSD

11.37

1.04

7.79

1.12

10.431629680

8409912

5247864

11297344

3748565

4683055

3

2

3

2

3

CPS

7171095

325816

8622060

212310

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

211.62240

1122.83559

950.35412

1131.96404

1130.07100

1.96162

0.31543

985.58673

0.15677

0.02499

-0.16955

1782.69031

53.93203

112.81387

13.11346

48.12417

1082.02230

209.65591

1029.73981

1068.23277

439.05509

0.37882

5.81125

1.77356

602.53792

0.00491

0.07304

0.03446

105.81120

561.41780

475.17706

565.98202

565.03550

0.98081

0.15772

492.79336

0.07838

0.01250

-0.08478

891.34516

26.96602

56.40693

6.55673

24.06208

541.01115

104.82795

514.86991

534.11639

219.52754

0.18941

2.90562

0.88678

301.26896

0.00246

0.03652

0.01723

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.33996

0.00303

0.13117

0.05856

0.08608

3.87923

0.64599

1.02417

0.11099

0.11635

42.52470

0.41193

0.09743

7.32627

2.32294

41.35967

FinalConcentration

1.28718

0.02016

32.05420

8.78960

7.53976

25.97187

12.11421

0.29692

0.16998

0.00152

0.06558

0.02928

0.04304

1.93961

0.32300

0.51209

0.05550

0.05818

21.26235

0.20596

0.04872

3.66314

1.16147

20.67984

Meas Value

0.64359

0.01008

16.02710

4.39480

3.76988

12.98594

6.05710

0.14846

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2
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72

72

72

72

72

72

72

72

72

45

45

45

45

72
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6

6

6

45

45

45

45

45

88

89

90

93

59
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63

66

75

78

44

47

51

52

55

57

m/z

7

9
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23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 430563

Operator CB 7700

Acq Date Time 2019-06-14T16:52:08-05:00

Type Sample

VialNumber 2109

Sample Name MB 160-430563/1-A

Data File Name 025SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80
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Upper Limit

120

120

120

120

120

120

120

99.8

Lower Limit
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80

80

80

80

80

80
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100.6

99.2

97.5

99.9

97.6

1824583

9862335

5565382

12367755

4081292

5363797

0.71
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Reference CPS

8668594

349937

9173855
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3984953
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4.24

1.25

3

2

3

CPS
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1835387
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193
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3

2

3

2

3

3

2

Ir (IS)

m/z

6
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45
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72

115
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Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)
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U
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Tl

Pb
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Th
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Ce
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Rh

Pd
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Cd
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Mo
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400

5000

2000

2000

200
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20

400

2000

2000
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ug/l
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ug/l
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0.00018
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0.40268
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

929.67265

0.43706

930.26463

921.37662

945.62414

430.36940

1052.05823

0.00966

866.48776

909.52719

907.48750

9610.46982

919.15583

912.53385

9129.26516

9288.37084

905.77477

8877.73845

10693.68100

995.42416

FinalConcentration

103.66528

104.98687

233.50943

9233.92143

464.83632

0.21853

465.13231

460.68831

472.81207

215.18470

526.02911

0.00483

433.24388

454.76359

453.74375

4805.23491

459.57791

456.26693

4564.63258

4644.18542

452.88739

4438.86923

5346.84050

497.71208

Meas Value

51.83264

52.49343

116.75471

4616.96072

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90
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63

66

75

78

88

89

51

52

55

57
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60

24

27

31

39

44

47

m/z

7

9

11
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Zr

Nb

Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T16:58:50-05:00

Type Sample

VialNumber 2110

Sample Name LCS 160-430563/2-A

Data File Name 026SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.7

97.0

95.7

95.2

94.0

Lower Limit

80

80

80

80

%Recovery

92.1

93.6

93.8

93.9

96.51824583

9862335

5565382

12367755

4081292

5363797

2.94

0.41

2.95

0.99

3.49

Reference CPS

8668594

349937

9173855

229286

%RSD

4.69

0.95

2.27

2.94

1.991761454

9144816

5398803

11830512

3885148

5044607

3

2

3

2

3

CPS

7983908

327708

8609157

215328

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce

Pr

Nd

Sm
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Cd

Sn
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Te
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Nb

Mo

Ru

Rh

Pd
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

199.81238

1054.58637

937.09150

1054.57464

1048.06751

0.15467

0.63362

935.34428

0.02032

0.02459

-0.20386

1039.92827

0.01851

0.01957

0.00773

0.01759

1034.02475

204.54993

982.11979

1026.79664

485.89114

0.13159

0.00540

0.43706

498.57716

-0.00055

0.06164

0.00956

99.90619

527.29319

468.54575

527.28732

524.03375

0.07733

0.31681

467.67214

0.01016

0.01229

-0.10193

519.96414

0.00925

0.00979

0.00386

0.00879

517.01237

102.27496

491.05990

513.39832

242.94557

0.06580

0.00270

0.21853

249.28858

-0.00028

0.03082

0.00478

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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193
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193
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115
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118
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

109.2

97.1

116.6

96.2

105.3

105.5

118.7

117.6

108.1

95.2

103.7

104.4

105.2

109.7

106.0

102.7

92.4

83.6

97.5

105.9

104.9

%Recovery

105.8

105.6

107.8

101.3

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.45968

24.27741

5.82975

0.96198

21.05214

10.54911

5.93334

5.87824

5.40327

9.52478

10.36740

2.08759

52.61095

2.19445

5.29780

51.37435

46.17641

83.58650

97.53307

105.93235

5.24562

Meas Value

5.29185

0.52791

107.80023

50.64428

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9
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23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T17:05:25-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 027LCCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120
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120
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Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit
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12080
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101.7

100.1

101.5

102.5
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Lower Limit
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%Recovery
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95.9
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100.61824583

9862335

5565382

12367755
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0.88

1.22
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8668594
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9173855
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6
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45
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Ge (IS)
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FAILED

QC ISTD Table
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98.1

115.2

110.8

122.8

114.9

98.2

93.6

186.4

108.0

99.7

107.6

116.4

107.9

107.8

108.2

98.4

111.4

107.1

109.4

114.6

112.6

96.3

103.8

116.6

104.9

112.1

110.5

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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ug/l
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

FAILED

Zr
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Cu

Zn
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Se
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Cr
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P

K
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Ti

Analyte
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110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

102.2

101.2

107.9

99.8

97.5

97.9

92.2

109.2

101.6

94.3

101.2

97.4

96.2

102.5

97.5

94.9

94.8

94.0

98.3

106.2

104.7

%Recovery

105.0

105.9

113.0

95.7

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

102.22961

50.62296

53.95608

99.84458

97.51185

97.94068

46.09175

109.24730

101.61311

94.33392

101.17282

97.42821

2404.43927

102.48833

97.53490

2373.60905

2370.14766

2351.01674

2457.14045

2653.75292

104.72148

Meas Value

104.98343

105.91899

225.91920

2393.67501

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T17:12:08-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 028_CCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.1

98.4

98.4

99.1

96.8

Lower Limit

80

80

80

80

%Recovery

94.4

90.9

98.1

92.3

95.61824583

9862335

5565382

12367755

4081292

5363797

20.69

0.78

21.44

0.59

20.11

Reference CPS

8668594

349937

9173855

229286

%RSD

19.31

0.59

20.01

1.00

18.711744832

9578488

5478585

12169517

4042704

5193608

3

2

3

2

3

CPS

8182029

318149

9000713

211692

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

108.6

109.6

94.8

106.9

107.8

96.6

93.3

98.3

107.9

93.2

107.2

111.4

97.2

97.2

94.8

93.4

111.7

105.1

105.7

106.4

110.9

90.4

95.8

107.9

97.6

101.1

98.7

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

21.71164

109.62839

94.82858

106.90127

107.84117

96.55197

93.32399

98.26239

107.93075

9.32238

107.24417

111.41547

97.17859

97.17336

94.75574

93.36170

111.68050

21.02750

105.74167

106.41808

55.47327

90.39528

95.76888

53.95608

97.61866

101.08582

9.87299

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02212

0.21968

-0.21327

0.00422

-0.03223

0.05207

0.00207

-0.00061

-0.02761

-0.00976

0.04040

0.25846

0.00594

-0.01161

0.22245

0.18865

-4.85474

-2.88548

-7.76859

0.02357

Meas Value

0.11611

0.00562

13.17955

-1.91230

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T17:18:47-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 029_CCB.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.0

98.6

98.5

99.9

98.7

Lower Limit

80

80

80

80

%Recovery

97.9

98.5

98.3

100.7

98.41824583

9862335

5565382

12367755

4081292

5363797

1.36

0.29

1.22

1.04

0.74

Reference CPS

8668594

349937

9173855

229286

%RSD

1.14

2.19

0.56

3.31

0.711795774

9661268

5487815

12186977

4076028

5292555

3

2

3

2

3

CPS

8482228

344858

9013573

230820

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.30754

0.08611

0.11059

0.05988

0.00505

0.04051

0.07982

2.26915

0.00287

-0.00341

0.74495

0.03049

0.00054

-0.00409

0.00086

0.00251

0.00027

0.48527

0.00208

0.11488

0.22091

0.07725

0.01463

0.21968

-0.59841

-0.00119

0.00292

0.00107

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.08631

0.60921

13.84535

2.94417

69.06268

3.48453

61.55119

0.01139

32.29554

8.43280

1.36434

7.39739

0.53400

1.07269

5768.07329

16.73791

248685.63119

93115.05071

14884.79001

113.61041

FinalConcentration

7.75263

0.07338

54.25585

371761.57499

0.04316

0.30461

6.92267

1.47208

34.53134

1.74226

30.77560

0.00569

16.14777

4.21640

0.68217

3.69870

0.26700

0.53634

2884.03665

8.36896

124342.81559

46557.52535

7442.39501

56.80520

Meas Value

3.87632

0.03669

27.12792

185880.78749

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T17:25:33-05:00

Type Sample

VialNumber 2111

Sample Name 160-34208-A-1-D

Data File Name 030SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 5:30 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.9

95.7

93.7

89.4

88.2

Lower Limit

80

80

80

80

%Recovery

95.6

98.1

99.0

98.1

97.01824583

9862335

5565382

12367755

4081292

5363797

0.55

3.19

0.52

3.40

0.87

Reference CPS

8668594

349937

9173855

229286

%RSD

0.61

4.00

0.75

4.04

0.291769339

9067026

5325016

11591605

3648010

4732765

3

2

3

2

3

CPS

8290160

343167

9085174

224975

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.31302

0.44201

0.21995

0.14069

1.04154

0.07014

0.44429

7.07472

0.01442

0.03555

0.11944

14.43005

0.00115

-0.00143

-0.00009

0.00464

0.00007

0.74525

0.01014

0.05483

3.90033

0.05382

0.13412

0.60921

18.88074

0.01076

0.00063

-0.00848

0.15651

0.22101

0.10997

0.07035

0.52077

0.03507

0.22214

3.53736

0.00721

0.01778

0.05972

7.21503

0.00057

-0.00071

-0.00005

0.00232

0.00003

0.37263

0.00507

0.02742

1.95017

0.02691

0.06706

0.30461

9.44037

0.00538

0.00031

-0.00424

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.42099

0.62067

11.11495

7.02426

69.11725

4.01788

66.95481

0.01053

31.02730

8.29227

1.55248

7.89570

0.59974

1.11982

6364.67614

43.55393

272700.50607

93647.78609

14800.35756

123.25503

FinalConcentration

11.82659

0.09019

143.10887

370607.11535

0.04210

0.06207

1.11149

0.70243

6.91173

0.40179

6.69548

0.00105

3.10273

0.82923

0.15525

0.78957

0.05997

0.11198

636.46761

4.35539

27270.05061

9364.77861

1480.03576

12.32550

Meas Value

1.18266

0.00902

14.31089

37060.71153

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T17:32:14-05:00

Type Sample

VialNumber 2112

Sample Name 160-34208-A-1-D SD

Data File Name 031SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 5:37 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.2

100.2

99.1

96.4

96.9

Lower Limit

80

80

80

80

%Recovery

101.5

101.5

103.2

99.5

100.31824583

9862335

5565382

12367755

4081292

5363797

0.72

2.16

1.36

1.98

0.34

Reference CPS

8668594

349937

9173855

229286

%RSD

0.52

3.27

0.45

3.20

0.751830779

9780471

5577171

12255610

3934998

5197031

3

2

3

2

3

CPS

8795911

355064

9469193

228078

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.35076

0.87121

0.39989

-0.23744

0.99649

0.07184

0.30427

14.91282

0.00779

0.04401

-0.45555

14.39883

0.00128

-0.04239

0.00165

0.00542

-0.00822

0.65862

0.00961

0.16691

5.06791

-0.12624

0.11900

0.62067

9.40855

0.03817

-0.00250

-0.07194

-0.03508

0.08712

0.03999

-0.02374

0.09965

0.00718

0.03043

1.49128

0.00078

0.00440

-0.04556

1.43988

0.00013

-0.00424

0.00016

0.00054

-0.00082

0.06586

0.00096

0.01669

0.50679

-0.01262

0.01190

0.06207

0.94086

0.00382

-0.00025

-0.00719

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

945.90767

0.78222

908.37025

919.26187

1022.48115

435.28780

1090.91515

0.01413

895.02860

888.07213

901.92608

9347.61075

894.22101

877.07500

14683.56588

9373.61501

252873.34739

101789.51564

24539.32272

1056.13800

FinalConcentration

106.42966

106.44555

251.46012

388355.51577

472.95384

0.39111

454.18513

459.63094

511.24058

217.64390

545.45757

0.00706

447.51430

444.03606

450.96304

4673.80537

447.11050

438.53750

7341.78294

4686.80750

126436.67369

50894.75782

12269.66136

528.06900

Meas Value

53.21483

53.22277

125.73006

194177.75789

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T17:38:53-05:00

Type Sample

VialNumber 2201

Sample Name 160-34208-A-1-E MS

Data File Name 032SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 5:43 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.1

96.1

93.8

90.2

89.3

Lower Limit

80

80

80

80

%Recovery

97.6

97.4

98.1

94.7

94.71824583

9862335

5565382

12367755

4081292

5363797

0.67

5.44

0.31

5.59

1.24

Reference CPS

8668594

349937

9173855

229286

%RSD

0.82

5.23

0.55

5.31

1.351727710

8982275

5345584

11602742

3681230

4792495

3

2

3

2

3

CPS

8462844

340808

9002706

217038

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

186.00569

988.21397

925.48753

1017.35155

1024.83991

0.56132

1.36184

893.65341

0.03691

0.04800

-0.11020

1007.09596

0.02266

0.01807

0.00799

0.01718

989.14718

187.78938

937.16592

1021.02792

472.82943

0.10692

0.11804

0.78222

512.19028

0.01064

0.05770

0.01452

93.00284

494.10699

462.74377

508.67578

512.41995

0.28066

0.68092

446.82671

0.01846

0.02400

-0.05510

503.54798

0.01133

0.00904

0.00399

0.00859

494.57359

93.89469

468.58296

510.51396

236.41472

0.05346

0.05902

0.39111

256.09514

0.00532

0.02885

0.00726

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

940.68123

0.40969

915.00583

921.68366

1012.58137

438.17422

1084.77988

0.00947

901.31053

897.39920

897.59469

9442.45579

904.85889

875.34123

14773.31845

9581.66055

250351.68778

99985.91986

24501.87923

1072.14766

FinalConcentration

109.19411

108.31452

245.54079

385169.80301

470.34062

0.20485

457.50292

460.84183

506.29068

219.08711

542.38994

0.00473

450.65526

448.69960

448.79735

4721.22789

452.42945

437.67061

7386.65922

4790.83028

125175.84389

49992.95993

12250.93962

536.07383

Meas Value

54.59705

54.15726

122.77039

192584.90150

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T17:45:25-05:00

Type Sample

VialNumber 2202

Sample Name 160-34208-A-1-F MSD

Data File Name 033SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 5:49 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

88.7

92.8

92.1

88.1

87.5

Lower Limit

80

80

80

80

%Recovery

94.9

95.8

96.6

94.0

93.21824583

9862335

5565382

12367755

4081292

5363797

0.39

4.59

0.87

4.13

0.22

Reference CPS

8668594

349937

9173855

229286

%RSD

1.23

5.39

2.10

6.26

0.481700641

8751994

5164305

11395020

3594938

4692371

3

2

3

2

3

CPS

8229901

335146

8862073

215541

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

192.23773

1011.90734

954.32710

1038.61217

1033.56155

0.15277

0.68373

935.41938

0.03150

0.03185

-0.19021

1018.74236

0.02034

0.01624

0.00743

0.02575

1010.34022

190.54857

952.55748

1025.33124

478.80497

0.22341

0.09728

0.40969

520.36862

0.00608

0.06026

0.00096

96.11886

505.95367

477.16355

519.30608

516.78078

0.07639

0.34187

467.70969

0.01575

0.01592

-0.09510

509.37118

0.01017

0.00812

0.00371

0.01288

505.17011

95.27429

476.27874

512.66562

239.40248

0.11170

0.04864

0.20485

260.18431

0.00304

0.03013

0.00048

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.29224

0.07460

12.44815

7.72012

65.28553

2.85286

59.73670

0.01218

30.50841

7.88193

0.98749

14.66939

0.05819

0.86419

5506.60967

20.82528

239392.04473

87592.84398

14510.56870

113.55937

FinalConcentration

7.98921

0.10072

47.94612

355786.34034

0.14612

0.03730

6.22408

3.86006

32.64276

1.42643

29.86835

0.00609

15.25421

3.94096

0.49374

7.33470

0.02909

0.43209

2753.30483

10.41264

119696.02236

43796.42199

7255.28435

56.77968

Meas Value

3.99461

0.05036

23.97306

177893.17017

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T17:51:59-05:00

Type Sample

VialNumber 2203

Sample Name 160-34208-A-2-B

Data File Name 034SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 5:56 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.6

93.1

90.5

87.5

87.1

Lower Limit

80

80

80

80

%Recovery

91.9

98.5

95.7

96.3

93.61824583

9862335

5565382

12367755

4081292

5363797

11.93

0.49

12.59

0.81

10.65

Reference CPS

8668594

349937

9173855

229286

%RSD

8.21

1.46

12.52

1.51

8.941707893

8838757

5180599

11190624

3572883

4669645

3

2

3

2

3

CPS

7970741

344560

8780545

220841

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.40841

0.42434

0.13117

1.02902

1.00383

0.00378

0.02030

11.91234

0.01315

0.04047

-0.22846

14.12250

0.00795

0.01067

0.00176

0.00533

0.00402

1.46790

0.01476

0.06425

3.57879

0.02915

0.12270

0.07460

19.15424

0.01037

-0.00233

-0.01048

0.70420

0.21217

0.06559

0.51451

0.50192

0.00189

0.01015

5.95617

0.00657

0.02023

-0.11423

7.06125

0.00397

0.00534

0.00088

0.00266

0.00201

0.73395

0.00738

0.03213

1.78939

0.01458

0.06135

0.03730

9.57712

0.00519

-0.00117

-0.00524

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

102.56223

0.20854

31.55786

384.74469

256.93954

95.54875

159.97932

0.02277

217.95724

201.22577

41.74399

994.32993

41.05656

97.17799

6574.49889

979.42154

241220.97858

89961.63536

15992.98015

211.79557

FinalConcentration

108.48678

10.97469

2134.66010

362883.88571

51.28112

0.10427

15.77893

192.37234

128.46977

47.77438

79.98966

0.01138

108.97862

100.61288

20.87200

497.16497

20.52828

48.58899

3287.24944

489.71077

120610.48929

44980.81768

7996.49007

105.89778

Meas Value

54.24339

5.48734

1067.33005

181441.94285

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T17:58:38-05:00

Type Sample

VialNumber 2204

Sample Name 160-34208-A-2-B PDS

Data File Name 035SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 6:03 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.2

94.5

93.0

90.0

89.5

Lower Limit

80

80

80

80

%Recovery

93.9

96.9

98.7

92.8

95.61824583

9862335

5565382

12367755

4081292

5363797

0.77

4.65

1.17

3.70

1.04

Reference CPS

8668594

349937

9173855

229286

%RSD

0.64

5.30

0.73

2.76

0.611744470

8999157

5260349

11501440

3674686

4802658

3

2

3

2

3

CPS

8141894

339263

9057331

212765

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

41.72154

65.33117

0.07599

45.95471

23.70312

0.06032

0.32740

108.02929

0.01512

0.02634

-0.24799

56.06380

0.00559

0.02426

0.00537

0.01334

216.31742

39.13417

9.80692

43.68027

108.34718

-0.02525

0.10828

0.20854

121.27963

0.01642

0.00253

-0.01386

20.86077

32.66559

0.03799

22.97735

11.85156

0.03016

0.16370

54.01464

0.00756

0.01317

-0.12399

28.03190

0.00279

0.01213

0.00268

0.00667

108.15871

19.56709

4.90346

21.84013

54.17359

-0.01262

0.05414

0.10427

60.63981

0.00821

0.00126

-0.00693

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.16096

0.05839

-0.56356

2.53814

8.52097

4.17275

211.21021

0.00225

15.42400

3.20753

0.81948

8.46089

0.13920

0.36612

10814.80570

11.46796

17961.39354

29961.08797

43442.66087

11.22994

FinalConcentration

12.62642

0.02746

85.32074

39978.16189

0.08048

0.02920

-0.28178

1.26907

4.26048

2.08638

105.60510

0.00112

7.71200

1.60376

0.40974

4.23044

0.06960

0.18306

5407.40285

5.73398

8980.69677

14980.54399

21721.33044

5.61497

Meas Value

6.31321

0.01373

42.66037

19989.08094

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T18:05:18-05:00

Type Sample

VialNumber 2205

Sample Name 160-34208-A-4-B

Data File Name 036SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 6:10 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.6

94.0

98.3

90.6

95.6

Lower Limit

80

80

80

80

%Recovery

99.3

96.2

99.7

96.4

100.61824583

9862335

5565382

12367755

4081292

5363797

0.62

5.96

0.47

4.39

0.28

Reference CPS

8668594

349937

9173855

229286

%RSD

0.24

4.99

1.07

5.09

0.431836202

9630058

5232128

12161518

3697514

5129099

3

2

3

2

3

CPS

8604740

336683

9145078

220960

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.85647

0.17542

0.07543

0.30424

7.61794

0.00698

0.06320

5.67097

0.01861

0.03180

-0.21530

71.24137

0.00411

0.00106

0.00110

0.00363

-0.00067

0.94505

0.00793

-0.01681

1.11240

0.00260

0.06989

0.05839

4.64739

-0.00378

-0.00061

-0.01021

0.42824

0.08771

0.03771

0.15212

3.80897

0.00349

0.03160

2.83548

0.00931

0.01590

-0.10765

35.62068

0.00205

0.00053

0.00055

0.00182

-0.00033

0.47252

0.00397

-0.00841

0.55620

0.00130

0.03494

0.02920

2.32369

-0.00189

-0.00031

-0.00510

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.11272

0.03609

-0.61497

1.87529

8.39202

3.50339

214.00853

0.00358

15.36844

3.12224

1.20598

7.62195

0.38450

0.38958

10855.84550

12.62978

17030.37288

29657.58872

44316.06147

10.04590

FinalConcentration

12.34073

0.01522

59.49957

39323.28065

0.05636

0.01804

-0.30748

0.93765

4.19601

1.75170

107.00426

0.00179

7.68422

1.56112

0.60299

3.81097

0.19225

0.19479

5427.92275

6.31489

8515.18644

14828.79436

22158.03074

5.02295

Meas Value

6.17036

0.00761

29.74978

19661.64032

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T18:11:57-05:00

Type Sample

VialNumber 2206

Sample Name 160-34208-A-5-B

Data File Name 037SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 6:16 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.9

92.5

95.9

89.1

93.0

Lower Limit

80

80

80

80

%Recovery

96.3

93.8

96.5

95.0

97.41824583

9862335

5565382

12367755

4081292

5363797

3.70

5.94

4.26

5.33

2.85

Reference CPS

8668594

349937

9173855

229286

%RSD

2.07

7.25

2.71

6.54

2.901776608

9262624

5146305

11860316

3635002

4990189

3

2

3

2

3

CPS

8344718

328363

8850974

217824

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.10313

0.12812

0.05451

0.13109

8.12299

0.00588

0.02715

3.72106

0.01694

0.04040

-0.25622

72.29790

0.00166

-0.00366

-0.00004

0.00237

-0.00056

0.33444

0.01116

-0.09874

0.88719

0.00417

0.05735

0.03609

3.43448

-0.00368

-0.00037

-0.01019

0.05156

0.06406

0.02725

0.06555

4.06149

0.00294

0.01358

1.86053

0.00847

0.02020

-0.12811

36.14895

0.00083

-0.00183

-0.00002

0.00118

-0.00028

0.16722

0.00558

-0.04937

0.44359

0.00208

0.02867

0.01804

1.71724

-0.00184

-0.00019

-0.00509

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.09827

0.02047

-0.63658

0.95896

5.86437

2.76867

246.70361

0.00105

11.02206

3.18294

0.48589

5.45255

0.03516

2.41352

11426.16481

8.93955

3577.57654

8203.07529

50542.24206

3.34887

FinalConcentration

10.25996

0.00375

49.98694

24353.84907

0.04913

0.01024

-0.31829

0.47948

2.93218

1.38434

123.35180

0.00053

5.51103

1.59147

0.24294

2.72628

0.01758

1.20676

5713.08240

4.46977

1788.78827

4101.53765

25271.12103

1.67444

Meas Value

5.12998

0.00188

24.99347

12176.92453

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T18:18:36-05:00

Type Sample

VialNumber 2207

Sample Name 160-34208-A-6-B

Data File Name 038SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 6:23 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.8

92.0

96.1

91.2

92.3

Lower Limit

80

80

80

80

%Recovery

93.9

92.5

94.4

96.9

95.51824583

9862335

5565382

12367755

4081292

5363797

0.81

4.42

1.40

4.58

1.40

Reference CPS

8668594

349937

9173855

229286

%RSD

0.73

4.50

1.29

1.77

0.301743019

9252951

5119109

11881346

3723838

4948958

3

2

3

2

3

CPS

8139848

323604

8659077

222163

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.11847

0.12270

0.05160

0.04547

59.62539

0.00605

0.01381

2.56668

0.01616

0.02840

-0.27118

62.93464

0.00223

-0.00551

0.00092

0.00237

-0.00057

0.15896

0.00748

0.08658

0.56626

-0.02525

0.02600

0.02047

2.43542

0.00481

-0.00196

0.00173

-0.05924

0.06135

0.02580

0.02273

29.81270

0.00303

0.00691

1.28334

0.00808

0.01420

-0.13559

31.46732

0.00112

-0.00276

0.00046

0.00118

-0.00028

0.07948

0.00374

0.04329

0.28313

-0.01262

0.01300

0.01024

1.21771

0.00240

-0.00098

0.00086

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.07627

0.01942

-0.54512

1.31539

5.54240

3.03631

242.32686

0.00045

11.40486

3.44227

1.05616

8.22445

0.28791

2.61848

11547.52314

9.96033

3618.96749

8338.38969

50180.80557

3.17455

FinalConcentration

10.31102

0.00470

48.87995

24807.88988

0.03814

0.00971

-0.27256

0.65770

2.77120

1.51815

121.16343

0.00023

5.70243

1.72113

0.52808

4.11223

0.14396

1.30924

5773.76157

4.98017

1809.48375

4169.19485

25090.40279

1.58727

Meas Value

5.15551

0.00235

24.43997

12403.94494

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T18:25:16-05:00

Type Sample

VialNumber 2208

Sample Name 160-34208-A-7-B

Data File Name 039SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 6:30 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.6

91.4

96.8

90.2

95.0

Lower Limit

80

80

80

80

%Recovery

94.5

90.1

96.8

95.7

99.41824583

9862335

5565382

12367755

4081292

5363797

1.46

3.74

1.12

3.69

0.76

Reference CPS

8668594

349937

9173855

229286

%RSD

0.32

2.88

0.79

0.97

1.721813323

9328065

5084177

11971539

3679816

5097187

3

2

3

2

3

CPS

8193039

315196

8881838

219436

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.14029

0.19007

0.05956

0.02267

58.67888

0.00506

0.02234

2.20521

0.01459

0.03469

-0.26876

63.97464

0.00223

-0.00598

0.00036

0.00362

0.01122

0.12901

0.00983

-0.12435

0.57701

0.03243

0.03104

0.01942

2.20028

0.00716

-0.00258

-0.01268

-0.07014

0.09504

0.02978

0.01134

29.33944

0.00253

0.01117

1.10260

0.00730

0.01735

-0.13438

31.98732

0.00111

-0.00299

0.00018

0.00181

0.00561

0.06451

0.00492

-0.06218

0.28850

0.01622

0.01552

0.00971

1.10014

0.00358

-0.00129

-0.00634

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 6:30 PM on:6/14/2019Page 277 of 1906



Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

109.2

98.9

77.3

61.9

108.7

102.7

101.4

117.8

110.4

98.8

105.6

108.4

103.4

110.4

108.0

106.4

99.0

98.2

112.1

102.2

109.5

%Recovery

99.6

101.0

100.9

174.9

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.45789

24.72695

3.86658

0.61944

21.73398

10.26858

5.07160

5.88759

5.52220

9.88001

10.55570

2.16873

51.72306

2.20782

5.40166

53.18416

49.50427

98.22918

112.07601

102.23978

5.47636

Meas Value

4.98066

0.50476

100.89953

87.44227

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120
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12080

80

80

80

80

80

100.5
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99.9
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100.8
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80
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5565382
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4081292
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0.44

16.46
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Ir (IS)
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m/z

6
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45
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table
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Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd
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Cd
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Te
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1
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10

5
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1

5

2

2
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2

2
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2

0.5

2

5
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1

5

10
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0.5
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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3.28435
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2.10770
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9.46199
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1.03079
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2
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193

193

193

165

165

165

165

165

165

115
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

108.4

107.3

99.1

105.5

101.9

104.7

101.1

102.4

108.1

100.2

105.9

103.3

101.8

106.9

103.3

102.0

100.2

99.6

103.8

99.6

99.1

%Recovery

97.4

97.5

99.8

102.3

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

108.36769

53.65548

49.53195

105.49102

101.93898

104.72329

50.53893

102.35976

108.07857

100.16700

105.87309

103.25819

2545.35205

106.90669

103.31381

2549.59612

2504.48939

2489.03995

2596.00493

2489.31599

99.08386

Meas Value

97.36914

97.46828

199.60311

2558.74008

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3
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3

3

3
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72

72

72

72

72

72

72

72

45

45

72

72

72
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45

45

45

45

45

45

ISTD

6

6

6
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66
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51

52

55

57

59

60
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27
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m/z
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9
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Cr
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QC Analyte Table
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Comment
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.6

91.3

99.8

91.9

99.5

Lower Limit

80

80

80
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%Recovery

97.8

82.9

98.0
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97.31824583

9862335

5565382

12367755

4081292

5363797

1.78

6.02
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349937
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3
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3

CPS
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Tune Step

3

2

3
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Ir (IS)
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QC ISTD Table
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02756

0.21940

-0.51067

-0.00187

-0.02743

0.11074

0.00781

-0.00067

0.01952

0.00388

0.07361

0.30739

0.00475

-0.00492

0.20556

0.00071

-4.10755

3.31238

-9.99739

0.32232

Meas Value

0.02610

0.00055

10.37659

28.52038

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z
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9
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Cu

Zn

As

Se

Sr
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V

Cr

Mn

Fe

Co

Ni
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K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T18:45:18-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 042_CCB.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.2

94.0

97.7

96.5

97.9

Lower Limit

80

80

80

80

%Recovery

95.1

92.5

94.4

94.0

95.21824583

9862335

5565382

12367755

4081292

5363797

0.69

2.91

1.76

0.97

1.38

Reference CPS

8668594

349937

9173855

229286

%RSD

1.15

2.91

0.87

4.87

1.361736135

9487033

5233216

12079126

3938666

5251275

3

2

3

2

3

CPS

8244333

323574

8659974

215480

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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ug/l
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0.20624
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0.07317

0.00354

0.03957
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0.00127

-0.00303

0.00081

0.00177

-0.00105

0.41406

-0.00028

0.04706

0.14192

0.06821

0.02327

0.21940

-1.42885

0.00488

0.00283

-0.00197

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107
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125

133
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Tl

Pb

Bi

Th

U

Hf
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.16944

0.22648

-0.37576

1.09437

4.65929

2.58375

224.09445

0.00746

10.12477

2.54756

0.92896

13.96689

0.12730

0.54833

11290.24980

16.10468

52.81047

6240.12510

47932.21387

1.54660

FinalConcentration

7.27128

0.00699

50.94629

21942.13769

0.08472

0.11324

-0.18788

0.54719

2.32965

1.29187

112.04722

0.00373

5.06238

1.27378

0.46448

6.98344

0.06365

0.27416

5645.12490

8.05234

26.40523

3120.06255

23966.10694

0.77330

Meas Value

3.63564

0.00350

25.47315

10971.06885

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45
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45
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6

6
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P
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T18:52:00-05:00

Type Sample

VialNumber 2209

Sample Name 160-34208-A-9-B

Data File Name 043SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 6:56 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.8

93.1

95.3

91.3

92.9

Lower Limit

80

80

80

80

%Recovery

92.9

88.3

93.0

94.4

97.41824583

9862335

5565382

12367755

4081292

5363797

0.99

1.54

1.78

0.42

0.87

Reference CPS

8668594

349937

9173855

229286

%RSD

0.62

0.61

0.55

2.83
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9154407
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3

2

3

2
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CPS
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8529225

216357
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2

3
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Ir (IS)

Ir (IS)

m/z

6
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Li (IS)

Sc (IS)
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Ge (IS)
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QC ISTD Table
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U
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0.31633
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.09538

0.15332

-0.22088

0.89767

4.51275

2.76279

227.18386

0.00878

9.92982

3.12007

1.16361

40.64322

0.02948

0.53045

11000.71659

22.95709

45.99056

6168.57496

47545.49992

1.41457

FinalConcentration

6.89178

-0.00245

49.89981

21360.01561

0.04769

0.07666

-0.11044

0.44884

2.25638

1.38139

113.59193

0.00439

4.96491

1.56003

0.58181

20.32161

0.01474

0.26523

5500.35829

11.47855

22.99528

3084.28748

23772.74996

0.70728

Meas Value

3.44589

-0.00123

24.94990

10680.00780

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2
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72
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45

45
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72

45

45

45

45

45

45
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6

6

6

45
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66

75
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Sr
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Cr
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Ca
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T18:58:41-05:00

Type Sample

VialNumber 2210

Sample Name 160-34208-A-10-B

Data File Name 044SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120
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120

120

12080

80

80

80

80

80

95.3

95.2

97.3

92.5

94.8

Lower Limit

80

80

80

80

%Recovery

95.3

90.4

94.5

94.0

97.11824583

9862335

5565382

12367755

4081292

5363797

4.36

1.84

4.92

1.29

3.84

Reference CPS

8668594

349937

9173855

229286

%RSD

2.33

2.43

4.97

4.47

3.301772166

9396046

5296790

12038446

3773191

5086109

3

2

3

2

3

CPS

8259518

316240

8673648

215446

Tune Step

3

2

3

2
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In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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45
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl
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Th

U

Hf

Ta

W

Re

Pt

Au
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La

Ce

Pr
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Cd

Sn
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Nb

Mo

Ru

Rh

Pd
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200

200

2000

5000

200

200

200

200

2000
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0.08651
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-0.04973

56.21233

0.00293

-0.00761

0.00029

0.00289

-0.00111
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0.00242

-0.16009
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0.05305
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-0.00294
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4.50169
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-0.00380
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-0.00056
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-0.00029
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000
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5000

2000

1000

2000

200
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5000

100000
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2000

50000
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100000
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100000

2000

High Value

1000
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.06166

0.12746

0.28029

2.86084

2.77016

0.18699

234.62257

0.00840

15.81724

67.15034

3.97069

42.50009

0.35855

5.06691

10202.99097

23.77599

15.70320

4727.21325

25216.72520

2.38697

FinalConcentration

4.85340

-0.00858

26.73852

11942.35562

0.03083

0.06373

0.14014

1.43042

1.38508

0.09350

117.31128

0.00420

7.90862

33.57517

1.98535

21.25004

0.17927

2.53346

5101.49548

11.88799

7.85160

2363.60663

12608.36260

1.19349

Meas Value

2.42670

-0.00429

13.36926

5971.17781

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3
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45

45
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45

45

45

45

45

45

ISTD

6

6

6

45
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66

75
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88

89

51

52

55
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24

27
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39
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m/z

7

9
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Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T19:05:22-05:00

Type Sample

VialNumber 2211

Sample Name 160-34209-A-3-B

Data File Name 045SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120
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12080

80

80

80

80

80

95.1

94.7

98.4

93.8

95.4

Lower Limit

80

80

80

80

%Recovery

95.0

88.6

93.1

92.3

98.31824583

9862335

5565382

12367755

4081292

5363797

1.07

1.93

0.91

1.22

1.04

Reference CPS

8668594

349937

9173855

229286

%RSD

0.87

2.18

0.60

4.39

0.481793508

9383735

5272280

12167928

3829919

5117937

3

2

3

2

3

CPS
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8536573
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Tune Step

3

2

3

2

372
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In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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45
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb
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Th
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Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn
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Te

Cs

Nb

Mo

Ru

Rh

Pd
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200
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200
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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0.08194

2.67218

0.00437

0.02458

-0.13299
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0.00504
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-0.00091
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-0.05291
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0.01421

0.00317
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1.33609

0.00218

0.01229

-0.06649

49.07997

0.00252

0.00326

0.00062

0.00522

-0.00046

0.11194

0.00114

0.13902

0.20624

0.00047

0.17603

0.06373

-0.78671

0.00032

0.00088

0.00271
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000
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5000
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2000

50000
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100000

100000

100000
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High Value

1000
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50000
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ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.05759

0.07094

-0.19288

1.67222

2.66842

0.33597

234.44099

0.00411

15.42562

63.68784

0.70576

8.50153

0.15046

2.38651

10074.97278

9.72996

17.67477

4627.12178

24560.06450

1.83246

FinalConcentration

4.76110

-0.00271

21.12348

11741.31153

0.02879

0.03547

-0.09644

0.83611

1.33421

0.16799

117.22049

0.00205

7.71281

31.84392

0.35288

4.25077

0.07523

1.19326

5037.48639

4.86498

8.83739

2313.56089

12280.03225

0.91623

Meas Value

2.38055

-0.00136

10.56174

5870.65577
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2

2
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T19:12:01-05:00

Type Sample

VialNumber 2212
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Data File Name 046SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120
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12080

80

80

80

80

80

94.9

94.7

98.6

93.5

95.7

Lower Limit

80

80

80
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%Recovery

93.6

88.8

93.1

91.0

96.21824583

9862335

5565382

12367755

4081292

5363797

0.50

1.43

0.40

1.33

0.94
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349937

9173855
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0.48
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3
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193

193

In (IS)

Ho (IS)
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Ge (IS)
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Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l
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-0.04077

3.15160

0.03622
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-0.01080
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0.03547
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2

2

2
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3
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2
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.04952

0.04534

-0.51507

1.25021

0.84937

2.27704

275.11366

0.00913

3.90657

29.44884

1.07483

9.61350

0.42949

0.61970

11023.55234

9.77501

32.84696

4531.41466

57142.76782

1.30577

FinalConcentration

2.54673

-0.01402

21.71070

16495.11516

0.02476

0.02267

-0.25754

0.62510

0.42468

1.13852

137.55683

0.00456

1.95328

14.72442

0.53742

4.80675

0.21475

0.30985

5511.77617

4.88750

16.42348

2265.70733

28571.38391

0.65289

Meas Value

1.27337

-0.00701

10.85535

8247.55758

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2
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72

72

72

72

72
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45
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45

45

45

45

45

45
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6

6

6

45
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66
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89
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T19:18:42-05:00

Type Sample

VialNumber 2301

Sample Name 160-34209-A-5-B

Data File Name 047SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120
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12080

80

80

80

80

80

91.6

93.6

94.1

91.6

90.9

Lower Limit

80

80

80

80

%Recovery

90.6

87.5

89.7

91.6

93.11824583

9862335

5565382

12367755

4081292

5363797

6.57

0.99

7.09

0.37

6.01

Reference CPS

8668594

349937

9173855

229286

%RSD

3.74

1.01

7.49

3.24

4.771699060
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3

2

3

2
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CPS
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3

2

3
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193
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table
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Sn
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Nb
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Ru
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0.18635

0.00835
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0.04138
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0.02267

0.04597
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0.00021

-0.00267

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2
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2

2

2
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165
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.37301

0.07898

0.88119

3.60941

0.92607

1.13459

268.95785

0.25073

4.39340

31.62742

15.31795

411.18737

1.29972

2.42486

10999.54767

271.47095

55.22159

4628.67737

55056.58695

18.85422

FinalConcentration

2.44143

0.00051

22.43436

16490.36484

0.18650

0.03949

0.44059

1.80470

0.46304

0.56730

134.47893

0.12536

2.19670

15.81371

7.65897

205.59369

0.64986

1.21243

5499.77383

135.73547

27.61080

2314.33869

27528.29347

9.42711

Meas Value

1.22072

0.00026

11.21718

8245.18242

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2
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72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90
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63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9
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Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T19:25:23-05:00

Type Sample

VialNumber 2302

Sample Name 160-34209-A-6-B

Data File Name 048SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 7:30 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120
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12080

80

80

80

80

80

93.7

92.3

96.7

91.2

94.4

Lower Limit

80

80

80
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%Recovery

92.6

85.8

91.8

90.0

95.51824583

9862335

5565382

12367755

4081292

5363797

0.77

3.50

0.84

2.80

1.09

Reference CPS

8668594

349937

9173855

229286

%RSD

0.78

2.25

0.77

0.99

0.991742102
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11954982

3722180
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3

2

3

2

3

CPS
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300186
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3

2

3

2
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Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl
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Ce
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Sn
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Nb

Mo

Ru

Rh

Pd
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200
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ug/l

ug/l
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0.02319
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0.19256
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0.02480

0.03949
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-0.00208

-0.00033
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3

3

2

3

3

2

2

2

3

2

3

3

2

2

2
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3

3

3
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe
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Ni

Mg
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P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000
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5000
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5000
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High Value
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ug/l

ug/l
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ug/l
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ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.05550

0.04388
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2.05649
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238.17557
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FinalConcentration
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0.02775
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1.02824
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1.44097
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0.00303
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0.35734
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0.01724

1.27949

5739.66522
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Meas Value
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T19:32:01-05:00

Type Sample

VialNumber 2303

Sample Name 160-34233-A-6-B

Data File Name 049SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120
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Analyte

Li (IS)

Sc (IS)
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Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.6

94.0

98.0

93.1

95.6

Lower Limit

80

80

80

80

%Recovery

93.8

87.6

92.6

89.7

95.71824583

9862335

5565382

12367755

4081292

5363797

0.28

1.49

1.02

1.05

1.10

Reference CPS

8668594

349937

9173855

229286

%RSD

0.93

1.20

0.53

2.42

0.471746679

9326122

5231733

12118813

3798418

5126810

3

2

3

2

3

CPS

8131758

306567

8493545

205610

Tune Step

3

2

3

2
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115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table
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Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd
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Cd

Sn
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Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200
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200
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ug/l
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ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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0.19298

0.01590

-0.05051

30.79693

0.04413

0.02778

1.04103

0.01524

0.04103

-0.24283
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-0.00262

0.00042
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-0.00332
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-0.18450

0.38044
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0.04388
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0.52051
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0.02805

0.00882
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0.67683

0.00054

0.00109
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3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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193
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165

165
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193

193

165

165

165

165

165
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115

115

165

165
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.04617

0.04313

-0.42811

1.47104

4.70837

2.59970

243.80991

0.00510

9.76928

2.98183

0.61026

6.97108

0.14753

2.83811

11618.19726

81.30343

56.79731

6032.47448

50318.86852

1.25131

FinalConcentration

7.39051

-0.01029

37.49946

21533.63022

0.02309

0.02156

-0.21406

0.73552

2.35418

1.29985

121.90496

0.00255

4.88464

1.49092

0.30513

3.48554

0.07377

1.41905

5809.09863

40.65171

28.39865

3016.23724

25159.43426

0.62566

Meas Value

3.69525

-0.00514

18.74973

10766.81511

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T19:38:41-05:00

Type Sample

VialNumber 2304

Sample Name 160-34233-A-7-B

Data File Name 050SMPL.D
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.1

94.3

96.2

93.4

93.5

Lower Limit

80

80

80

80

%Recovery

92.8

87.6

89.3

89.9

94.61824583

9862335

5565382

12367755

4081292

5363797

1.74

1.02

2.96

0.62

1.85

Reference CPS

8668594

349937

9173855

229286

%RSD

1.77

2.31

1.86

2.78

1.251726215

9081725

5247060

11892133

3812138

5013097

3

2

3

2

3

CPS

8048040

306371

8192356

206224

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200
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5000

200

200

200
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2000

400

2000
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1000

200

2000

100

1000

200
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20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.22743

0.19656

0.00878

-0.05581

31.23233

0.03691

0.03038

1.10383

0.01232

0.02279

-0.25646

60.33741

0.00397

-0.00392

0.00041

0.00292

-0.00082

0.07835

-0.00463

-0.16976

0.42807

0.00160

0.01566

0.04313

1.32485

0.00210

0.00008

-0.00920

-0.11371

0.09828

0.00439

-0.02791

15.61617

0.01845

0.01519

0.55191

0.00616

0.01139

-0.12823

30.16870

0.00198

-0.00196

0.00020

0.00146

-0.00041

0.03917

-0.00232

-0.08488

0.21404

0.00080

0.00783

0.02156

0.66243

0.00105

0.00004

-0.00460

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165
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115

115

115

165

165
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72

72

72
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205

208

209

232

238

178

181

182

185

195

197
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139
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147
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125

133
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101

103

105

Tl

Pb
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W
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00958

0.02031

0.08666

0.97840

-0.08265

0.27654

0.22891

0.00518

0.20346

0.37397

0.45995

3.24810

0.00853

0.20000

10.22825

64.33071

7.11665

9.57446

29.38350

0.33349

FinalConcentration

0.00574

-0.01108

10.36508

65.32392

0.00479

0.01015

0.04333

0.48920

-0.04133

0.13827

0.11445

0.00259

0.10173

0.18699

0.22998

1.62405

0.00426

0.10000

5.11412

32.16535

3.55833

4.78723

14.69175

0.16674

Meas Value

0.00287

-0.00554

5.18254

32.66196

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T19:45:21-05:00

Type Sample

VialNumber 2305

Sample Name 160-34239-A-4-B

Data File Name 051SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.0

93.4

90.0

95.8

91.0

Lower Limit

80

80

80

80

%Recovery

87.8

89.4

86.0

94.6

89.31824583

9862335

5565382

12367755

4081292

5363797

9.84

1.62

9.01

1.28

8.91

Reference CPS

8668594

349937

9173855

229286

%RSD

11.11

0.19

9.35

3.02

9.921629272

8773550

5200133

11131408

3909240

4882532

3

2

3

2

3

CPS

7609544

312956

7891532

216876

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.27420

0.36439

-0.00967

-0.06951

0.00748

0.00875

0.02025

0.55239

0.00220

0.02095

-0.25407

0.13039

0.00177

-0.00750

-0.00004

0.00117

-0.00248

0.28453

0.00381

-0.12278

0.18701

-0.02525

0.01019

0.02031

-4.20576

0.00158

0.00006

-0.00924

-0.13710

0.18220

-0.00483

-0.03475

0.00374

0.00437

0.01013

0.27619

0.00110

0.01047

-0.12704

0.06520

0.00089

-0.00375

-0.00002

0.00058

-0.00124

0.14227

0.00191

-0.06139

0.09351

-0.01262

0.00509

0.01015

-2.10288

0.00079

0.00003

-0.00462

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193
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165

165

165

165
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115
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115

165
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238
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197
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141

146
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105
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.01954

0.02162

-0.12568

1.39674

-0.11814

0.44506

0.24195

0.00027

0.26069

0.32450

0.44416

2.51049

0.00857

0.17056

9.70667

50.98275

3.25352

9.21629

133.39458

0.36415

FinalConcentration

0.03489

-0.01302

9.08097

61.49175

0.00977

0.01081

-0.06284

0.69837

-0.05907

0.22253

0.12097

0.00014

0.13035

0.16225

0.22208

1.25525

0.00429

0.08528

4.85334

25.49137

1.62676

4.60814

66.69729

0.18207

Meas Value

0.01744

-0.00651

4.54049

30.74588

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T19:52:04-05:00

Type Sample

VialNumber 2306

Sample Name 160-34239-A-5-B

Data File Name 052SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.3

92.1

95.9

94.5

96.1

Lower Limit

80

80

80

80

%Recovery

92.9

87.6

91.5

93.4

96.51824583

9862335

5565382

12367755

4081292

5363797

0.94

0.30

0.68

1.82

1.20

Reference CPS

8668594

349937

9173855

229286

%RSD

0.55

1.97

0.44
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag
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Sr

Y

V

Cr

Mn

Fe
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Ni
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P

K

Ca

Ti
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Li

Be

B
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80

80

80

80

80
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100.1

98.5
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118.9

105.6

92.3

98.9

100.0

97.8
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100.7

99.6

91.7

88.7
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103.7

104.6
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95.9
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94.7
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5
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5

1

20
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5

5

5
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2
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5
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5

0.5
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ug/l
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ug/l
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5.27948

9.22719
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48.89047

2.13923

5.03368
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2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45
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6
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QC Analyte Table
Element
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Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D
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Sample Name CCVL 1747054
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QC ISTD Table
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co
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P

K
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Ti
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B

Na

110
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110
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110

110

110
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110
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90

90

90

90

90

90
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90

90
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90
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%QC Low
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90

90
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101.5

100.5

97.2

97.3

95.4

96.6

98.0

102.5

101.3

92.4

97.8

96.8

94.6

99.4

95.5

97.6

92.9

92.4

95.2

101.4

100.4

%Recovery

96.1

95.9

97.4

94.0

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

101.52249

50.26366

48.60573

97.30085

95.37727

96.62916

48.97543

102.47795

101.26375

92.35195

97.80054

96.79506

2366.06685

99.37361

95.52436

2440.33396

2321.65453

2309.35090

2378.86096

2536.17688

100.41986

Meas Value

96.11719

95.94652

194.85313

2349.05283

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3
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3

3

3
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72
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45

45
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45
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6

6

6

45
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63
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55
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24
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m/z

7

9
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Y

V

Cr
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QC Analyte Table
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Dilution 1

Comment

Operator CB 7700
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Type CCV
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80

80

80

96.1

95.7
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag
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Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D
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VialNumber 4
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.1

93.5

95.5

96.3

97.5

Lower Limit

80

80

80

80

%Recovery

92.7

88.5

89.8

91.5

91.01824583

9862335

5565382

12367755

4081292

5363797

0.67

1.26

1.01

0.61

0.86

Reference CPS

8668594

349937

9173855

229286

%RSD

1.02

2.37

0.66

3.49

0.961660205

9181742

5204934

11805629

3931157

5230540

3

2

3

2

3

CPS

8032290

309609

8240582

209890

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.16286

-0.01665

0.01850

0.05491

0.00443

0.05185

0.05164

1.10714

0.00150

-0.00376

0.68500

0.00592

0.00074

-0.00497

0.00045

0.00174

0.00061

0.38454

0.00259

0.03243

0.10590

0.10895

0.01653

0.20670

-1.77752

0.00490

0.00164

0.00277

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

2.34716

0.48281

3.19441

52.12435

2.16636

2.93701

249.86507

0.85930

20.21242

38.79808

80.26606

2587.98078

0.94623

4.69777

17043.17596

1834.12694

73.67474

5990.49811

55419.81326

160.58920

FinalConcentration

5.85587

0.03673

22.14144

55135.66954

1.17358

0.24140

1.59721

26.06217

1.08318

1.46850

124.93253

0.42965

10.10621

19.39904

40.13303

1293.99039

0.47312

2.34888

8521.58798

917.06347

36.83737

2995.24905

27709.90663

80.29460

Meas Value

2.92793

0.01836

11.07072

27567.83477

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T20:18:54-05:00

Type Sample

VialNumber 2307

Sample Name 160-34257-A-5-B

Data File Name 056SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 8:23 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.9

88.6

93.7

87.4

90.7

Lower Limit

80

80

80

80

%Recovery

88.7

81.9

88.1

87.8

92.91824583

9862335

5565382

12367755

4081292

5363797

1.10

3.37

0.86

2.96

0.75

Reference CPS

8668594

349937

9173855

229286

%RSD

1.03

4.24

0.35

4.31

1.181695389

8862996

4933236

11582842

3565116

4865244

3

2

3

2

3

CPS

7684813

286458

8077816

201261

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.09774

1.68373

0.04892

0.59084

2.50268

0.38957

0.11964

1.24059

0.01184

0.02919

0.07981

102.23096

1.14010

2.38152

0.27547

1.03373

0.23219

0.54206

0.02870

-0.05594

0.41157

-0.02525

0.10877

0.48281

2.30999

0.00086

-0.00221

-0.00299

0.04887

0.84187

0.02446

0.29542

1.25134

0.19479

0.05982

0.62029

0.00592

0.01459

0.03990

51.11548

0.57005

1.19076

0.13774

0.51687

0.11609

0.27103

0.01435

-0.02797

0.20579

-0.01262

0.05439

0.24140

1.15499

0.00043

-0.00110

-0.00150

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.15323

0.14543

-0.31086

3.02362

1.89346

3.47590

241.91645

0.01018

15.28484

32.49975

0.87262

29.06485

0.29704

0.27553

16449.13583

21.06877

28.32396

5713.51831

54010.00672

1.99136

FinalConcentration

5.44879

-0.01265

21.31210

53574.71227

0.07661

0.07271

-0.15543

1.51181

0.94673

1.73795

120.95822

0.00509

7.64242

16.24988

0.43631

14.53242

0.14852

0.13777

8224.56792

10.53439

14.16198

2856.75915

27005.00336

0.99568

Meas Value

2.72439

-0.00632

10.65605

26787.35613

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T20:25:36-05:00

Type Sample

VialNumber 2308

Sample Name 160-34257-A-6-B

Data File Name 057SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 8:30 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.4

90.9

96.2

89.4

92.8

Lower Limit

80

80

80

80

%Recovery

91.2

84.9

90.4

90.7

93.71824583

9862335

5565382

12367755

4081292

5363797

0.36

1.93

1.95

3.28

0.58

Reference CPS

8668594

349937

9173855

229286

%RSD

0.23

0.50

1.72

2.77

1.271709144

9112819

5059137

11903794

3649518

4980239

3

2

3

2

3

CPS

7907849

297186

8292968

207932

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.10521

0.11450

0.00910

0.05300

2.43300

0.14553

0.07992

0.85315

0.01241

0.02871

-0.06879

79.51839

0.01281

0.01491

0.00281

0.01144

0.00089

0.26730

0.00091

-0.22084

0.49906

0.03025

0.02280

0.14543

2.29713

-0.00017

0.00101

0.00486

-0.05261

0.05725

0.00455

0.02650

1.21650

0.07276

0.03996

0.42658

0.00621

0.01435

-0.03439

39.75920

0.00640

0.00745

0.00140

0.00572

0.00045

0.13365

0.00046

-0.11042

0.24953

0.01512

0.01140

0.07271

1.14857

-0.00008

0.00050

0.00243

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.05887

0.11811

-0.22380

9.23970

1.19086

3.81190

245.32001

0.00102

22.07546

15.61703

1.57225

27.45000

1.07268

2.89864

15829.36456

8.04386

16.05204

4437.98873

59542.39833

1.70419

FinalConcentration

4.55866

-0.01223

26.99707

12184.32725

0.02943

0.05905

-0.11190

4.61985

0.59543

1.90595

122.66001

0.00051

11.03773

7.80851

0.78613

13.72500

0.53634

1.44932

7914.68228

4.02193

8.02602

2218.99436

29771.19917

0.85209

Meas Value

2.27933

-0.00611

13.49853

6092.16363

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T20:32:16-05:00

Type Sample

VialNumber 2309

Sample Name 160-34296-A-5-B

Data File Name 058SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 8:37 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

87.4

94.6

90.7

92.4

89.0

Lower Limit

80

80

80

80

%Recovery

85.9

87.2

85.3

91.1

88.71824583

9862335

5565382

12367755

4081292

5363797

18.56

3.37

18.16

1.22

16.59

Reference CPS

8668594

349937

9173855

229286

%RSD

13.75

1.67

16.52

4.16

14.131618087

8619506

5262307

11212125

3770139

4776049

3

2

3

2

3

CPS

7449293

305021

7822419

208800

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.13456

0.19767

0.00026

0.01365

1.13990

0.05864

0.06806

0.88559

0.01244

0.01720

-0.11832

63.02259

0.00363

-0.00330

0.00065

0.00119

-0.00235

0.20804

-0.00022

-0.12962

0.51689

0.11010

0.01935

0.11811

2.01001

-0.00427

-0.00176

-0.00458

-0.06728

0.09883

0.00013

0.00682

0.56995

0.02932

0.03403

0.44280

0.00622

0.00860

-0.05916

31.51130

0.00182

-0.00165

0.00033

0.00059

-0.00118

0.10402

-0.00011

-0.06481

0.25844

0.05505

0.00967

0.05905

1.00500

-0.00214

-0.00088

-0.00229

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.10441

0.13720

-0.06052

15.20382

1.31361

3.25478

231.16135

0.03629

24.19747

32.70713

9.20497

172.53036

0.15400

4.82564

15509.20184

40.36998

20.87290

4264.38666

54788.68796

3.39502

FinalConcentration

3.85411

-0.01080

22.24907

11777.97074

0.05220

0.06860

-0.03026

7.60191

0.65680

1.62739

115.58068

0.01814

12.09873

16.35357

4.60248

86.26518

0.07700

2.41282

7754.60092

20.18499

10.43645

2132.19333

27394.34398

1.69751

Meas Value

1.92706

-0.00540

11.12453

5888.98537

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T20:38:55-05:00

Type Sample

VialNumber 2310

Sample Name 160-34296-A-6-B

Data File Name 059SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 8:43 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.1

94.0

96.4

92.9

93.9

Lower Limit

80

80

80

80

%Recovery

92.4

86.6

90.4

88.7

93.11824583

9862335

5565382

12367755

4081292

5363797

0.38

1.95

1.37

3.86

1.15

Reference CPS

8668594

349937

9173855

229286

%RSD

1.73

5.89

0.79

4.53

1.881698922

9081398

5232603

11922389

3792082

5035754

3

2

3

2

3

CPS

8011229

303095

8290344

203481

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.21763

0.36265

-0.00750

-0.02899

1.10446

0.05684

0.05167

0.86186

0.01238

0.02782

-0.19201

58.34314

0.03886

0.10099

0.01030

0.04142

0.01202

0.10419

-0.00155

-0.19162

0.23548

0.00147

0.01730

0.13720

1.25883

0.00229

0.00163

-0.00084

-0.10881

0.18132

-0.00375

-0.01449

0.55223

0.02842

0.02583

0.43093

0.00619

0.01391

-0.09601

29.17157

0.01943

0.05050

0.00515

0.02071

0.00601

0.05209

-0.00077

-0.09581

0.11774

0.00073

0.00865

0.06860

0.62942

0.00115

0.00081

-0.00042

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.11840

-0.00064

0.01175

0.06026

0.00901

8.76528

8.92610

0.46501

-0.08621

-0.26700

4.65150

0.21642

0.13776

0.29555

-0.00805

4.69208

FinalConcentration

0.04683

-0.01999

7.21500

50.58831

6.34418

18.13700

6.64051

3.35182

0.05920

-0.00032

0.00588

0.03013

0.00450

4.38264

4.46305

0.23251

-0.04310

-0.13350

2.32575

0.10821

0.06888

0.14778

-0.00402

2.34604

Meas Value

0.02342

-0.00999

3.60750

25.29416

3.17209

9.06850

3.32025

1.67591

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431381

Operator CB 7700

Acq Date Time 2019-06-14T20:45:35-05:00

Type Sample

VialNumber 2311

Sample Name MB 160-431381/1-A

Data File Name 060SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 8:50 PM on:6/14/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

96.4

Lower Limit

80

80

80

80

80

80

80

80

91.8

94.6

93.4

92.5

95.9

94.5

1824583

9862335

5565382

12367755

4081292

5363797

1.10

1.35

0.37

0.20

1.92

Reference CPS

8668594

349937

9173855

229286

5145672

11857585

3857583

5173244

%RSD

0.99

1.06

1.33

3.07

1.25

3

2

3

CPS

8019620

304584

8331313

210382

1725655

9215263

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

92.5

87.0

90.8

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.00039

0.02388

-0.21718

-0.25071

0.10926

-0.01196

-0.06056

0.00179

-0.00278

0.01671

0.04651

0.48008

0.00159

0.03051

0.00936

0.11335

0.00052

-0.00676

-0.00052

-0.00198

-0.00683

0.05194

-0.00101

-0.18979

0.23784

0.06026

-4.34488

-0.00448

-0.00019

0.01194

-0.10859

-0.12535

0.05463

-0.00598

-0.03028

0.00089

-0.00139

0.00835

0.02325

0.24004

0.00079

0.01525

0.00468

0.05667

0.00026

-0.00338

-0.00026

-0.00099

-0.00342

0.02597

-0.00051

-0.09489

0.11892

0.03013

-2.17244

-0.00224

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

892.60768

0.74643

873.36186

870.66730

890.01847

401.32456

1022.11610

0.00477

862.34186

906.68810

854.93421

8988.81382

857.54389

906.10466

9121.52524

9363.13805

917.24727

8971.53003

10584.39692

973.56306

FinalConcentration

99.24807

99.61670

200.62401

9283.81000

446.30384

0.37321

436.68093

435.33365

445.00923

200.66228

511.05805

0.00238

431.17093

453.34405

427.46711

4494.40691

428.77194

453.05233

4560.76262

4681.56902

458.62363

4485.76502

5292.19846

486.78153

Meas Value

49.62403

49.80835

100.31201

4641.90500

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T20:52:19-05:00

Type Sample

VialNumber 2312

Sample Name LCS 160-431381/2-A

Data File Name 061SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 8:56 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.1

93.2

96.0

92.6

92.5

Lower Limit

80

80

80

80

%Recovery

88.8

83.2

87.8

89.4

93.51824583

9862335

5565382

12367755

4081292

5363797

5.39

2.46

4.79

1.56

5.65

Reference CPS

8668594

349937

9173855

229286

%RSD

3.02

1.38

4.66

2.27

3.211706649

8887124

5187104

11874977

3780293

4962610

3

2

3

2

3

CPS

7695767

291180

8059041

205033

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

195.58559

1040.89048

932.92624

1048.91084

1066.53289

0.75882

1.34222

929.94347

0.01466

0.01858

-0.14585

993.85267

0.02238

0.01180

0.00654

0.01069

990.91444

196.00487

963.47570

1008.53879

480.05992

0.05589

0.00993

0.74643

480.57197

-0.00452

0.05939

0.00844

97.79279

520.44524

466.46312

524.45542

533.26644

0.37941

0.67111

464.97174

0.00733

0.00929

-0.07292

496.92634

0.01119

0.00590

0.00327

0.00535

495.45722

98.00243

481.73785

504.26940

240.02996

0.02795

0.00497

0.37321

240.28599

-0.00226

0.02969

0.00422

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.99077

0.13139

15.72224

128.53842

3.34333

2.64448

869.43108

0.16435

8.74587

6.38271

246.11257

4770.85191

12.39494

38.00215

20875.41258

390.62546

281.79487

20727.84107

62698.19773

9.56250

FinalConcentration

95.15796

0.00860

508.67659

84651.52397

0.99539

0.06569

7.86112

64.26921

1.67167

1.32224

434.71554

0.08217

4.37293

3.19135

123.05629

2385.42595

6.19747

19.00108

10437.70629

195.31273

140.89744

10363.92053

31349.09887

4.78125

Meas Value

47.57898

0.00430

254.33830

42325.76199

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T20:58:52-05:00

Type Sample

VialNumber 2401

Sample Name 280-124104-A-1-A

Data File Name 062SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 9:03 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.2

93.0

94.7

92.1

93.7

Lower Limit

80

80

80

80

%Recovery

93.0

88.5

91.8

91.5

94.21824583

9862335

5565382

12367755

4081292

5363797

0.90

5.93

0.69

5.18

1.32

Reference CPS

8668594

349937

9173855

229286

%RSD

0.43

8.06

1.53

8.47

1.371719654

8996124

5176594

11706949

3757362

5027618

3

2

3

2

3

CPS

8062792

309626

8422104

209699

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.52198

8.09352

0.33774

1.09136

51.23012

0.04463

0.06727

9.06775

0.01926

0.02969

-0.16869

197.67080

0.19856

0.40015

0.04747

0.16238

0.03701

1.18031

2.74934

1.04244

17.63607

0.00178

0.07171

0.13139

55.14152

-0.00667

0.00111

0.00826

0.76099

4.04676

0.16887

0.54568

25.61506

0.02231

0.03364

4.53388

0.00963

0.01485

-0.08434

98.83540

0.09928

0.20007

0.02374

0.08119

0.01850

0.59016

1.37467

0.52122

8.81804

0.00089

0.03585

0.06569

27.57076

-0.00334

0.00055

0.00413

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

2.24657

0.22844

14.56108

144.81016

3.06257

3.26414

895.40519

0.13150

9.32459

6.66393

260.86474

5244.12887

13.28291

42.21035

25158.41594

418.62453

320.91189

25106.65146

64360.17439

10.84685

FinalConcentration

100.68489

-0.07988

590.05808

94275.11552

0.22466

0.02284

1.45611

14.48102

0.30626

0.32641

89.54052

0.01315

0.93246

0.66639

26.08647

524.41289

1.32829

4.22103

2515.84159

41.86245

32.09119

2510.66515

6436.01744

1.08468

Meas Value

10.06849

-0.00799

59.00581

9427.51155

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T21:05:33-05:00

Type Sample

VialNumber 2402

Sample Name 280-124104-A-1-A SD

Data File Name 063SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 9:10 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.7

91.4

97.6

92.5

97.2

Lower Limit

80

80

80

80

%Recovery

95.6

84.7

92.5

87.4

96.31824583

9862335

5565382

12367755

4081292

5363797

0.38

6.08

1.69

5.83

1.46

Reference CPS

8668594

349937

9173855

229286

%RSD

0.23

7.09

0.49

4.00

0.641757841

9442303

5085802

12068175

3775894

5211890

3

2

3

2

3

CPS

8289709

296322

8489047

200452

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.58071

10.06410

0.51698

0.52530

51.01826

0.04680

0.12166

17.16994

0.02194

-0.01963

-1.11629

200.75652

0.20378

0.38094

0.05133

0.16065

0.03934

0.75621

2.66213

1.82839

17.70093

-0.12624

0.09748

0.22844

41.06790

-0.00581

0.00474

-0.02925

0.05807

1.00641

0.05170

0.05253

5.10183

0.00468

0.01217

1.71699

0.00219

-0.00196

-0.11163

20.07565

0.02038

0.03809

0.00513

0.01607

0.00393

0.07562

0.26621

0.18284

1.77009

-0.01262

0.00975

0.02284

4.10679

-0.00058

0.00047

-0.00292

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

898.93506

0.46197

878.08279

1000.02381

922.80095

332.18021

1875.64602

0.17465

856.61640

878.80050

1078.93550

13632.72408

874.07546

887.48544

29077.44758

9481.97025

1109.47118

28769.94920

71800.98255

974.06105

FinalConcentration

192.06742

102.29670

696.41129

91286.72746

449.46753

0.23099

439.04139

500.01190

461.40048

166.09011

937.82301

0.08733

428.30820

439.40025

539.46775

6816.36204

437.03773

443.74272

14538.72379

4740.98513

554.73559

14384.97460

35900.49127

487.03053

Meas Value

96.03371

51.14835

348.20565

45643.36373

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T21:12:17-05:00

Type Sample

VialNumber 2403

Sample Name 280-124104-A-1-B MS

Data File Name 064SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 9:16 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.3

93.6

94.2

92.7

91.7

Lower Limit

80

80

80

80

%Recovery

91.3

87.7

90.4

89.0

92.51824583

9862335

5565382

12367755

4081292

5363797

3.08

5.84

2.78

4.42

3.34

Reference CPS

8668594

349937

9173855

229286

%RSD

1.90

5.02

3.33

2.27

1.241686981

8802237

5207256

11645400

3785190

4920025

3

2

3

2

3

CPS

7916663

306939

8289951

204106

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

179.88707

1009.85960

892.02617

1039.62737

1080.76530

0.22759

0.71072

918.98876

0.03137

0.03274

-0.18912

1154.55955

0.21617

0.42443

0.05575

0.17858

990.44569

191.72141

954.93301

1005.33647

494.24915

0.08699

0.07525

0.46197

534.89500

0.00176

0.06048

0.02520

89.94354

504.92980

446.01309

519.81368

540.38265

0.11379

0.35536

459.49438

0.01569

0.01637

-0.09456

577.27978

0.10808

0.21222

0.02787

0.08929

495.22285

95.86070

477.46650

502.66823

247.12457

0.04349

0.03762

0.23099

267.44750

0.00088

0.03024

0.01260

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

957.21714

0.35175

933.87215

1071.79322

988.05972

339.64062

1930.49484

0.18896

945.25952

970.91958

1153.08683

14600.46146

921.32562

915.77251

32659.16296

10521.54008

1300.47762

32018.66437

74535.88709

973.39824

FinalConcentration

195.89346

104.11675

720.98441

102353.60362

478.60857

0.17587

466.93607

535.89661

494.02986

169.82031

965.24742

0.09448

472.62976

485.45979

576.54342

7300.23073

460.66281

457.88625

16329.58148

5260.77004

650.23881

16009.33218

37267.94354

486.69912

Meas Value

97.94673

52.05838

360.49220

51176.80181

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T21:18:51-05:00

Type Sample

VialNumber 2404

Sample Name 280-124104-A-1-C MSD

Data File Name 065SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 9:23 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

87.5

86.1

92.3

84.3

90.6

Lower Limit

80

80

80

80

%Recovery

90.2

80.7

88.7

84.9

89.81824583

9862335

5565382

12367755

4081292

5363797

1.97

8.75

1.38

7.85

2.04

Reference CPS

8668594

349937

9173855

229286

%RSD

0.59

7.89

1.07

5.60

1.341638370

8626585

4793827

11421439

3438719

4859888

3

2

3

2

3

CPS

7815636

282298

8141509

194705

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

182.26508

1002.41462

993.12660

1029.45090

1088.42364

0.16894

0.53417

1016.32458

0.03444

0.04051

-0.20414

1192.47688

0.25748

0.51871

0.06007

0.22706

1007.30926

194.86289

964.86888

1027.80042

503.31668

0.00748

0.07442

0.35175

560.41089

-0.00235

0.06468

0.03079

91.13254

501.20731

496.56330

514.72545

544.21182

0.08447

0.26709

508.16229

0.01722

0.02025

-0.10207

596.23844

0.12874

0.25936

0.03004

0.11353

503.65463

97.43144

482.43444

513.90021

251.65834

0.00374

0.03721

0.17587

280.20544

-0.00118

0.03234

0.01540

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

112.5

100.5

92.8

75.3

109.7

103.9

117.9

118.5

111.4

99.9

106.9

105.3

103.6

111.5

106.1

111.0

101.6

100.4

113.0

105.8

104.2

%Recovery

99.2

99.5

104.1

157.1

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.62422

25.13106

4.63917

0.75292

21.94373

10.38578

5.89263

5.92657

5.56836

9.98610

10.68582

2.10688

51.82140

2.23080

5.30737

55.51911

50.77607

100.39975

113.00813

105.81901

5.20985

Meas Value

4.95852

0.49734

104.09187

78.52940

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T21:25:24-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 066LCCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.1

88.6

96.4

91.9

97.0

Lower Limit

80

80

80

80

%Recovery

94.8

82.7

92.3

83.5

91.91824583

9862335

5565382

12367755

4081292

5363797

1.58

9.34

2.12

9.03

2.19

Reference CPS

8668594

349937

9173855

229286

%RSD

1.24

8.07

1.04

3.60

1.351677221

9383231

4929301

11928424

3751780

5205085

3

2

3

2

3

CPS

8215756

289335

8463274

191488

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

FAILED

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

134.6

114.3

118.9

129.0

118.7

106.6

101.8

188.0

110.0

107.1

105.6

115.3

114.8

114.2

115.5

105.2

110.5

105.0

106.2

112.5

112.1

94.4

107.8

92.8

109.6

116.0

112.2

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.69246

3.42892

23.78914

2.58073

1.18721

10.65749

10.17506

9.40125

10.99602

1.07070

5.27793

2.30601

2.29523

11.42130

2.30998

2.10331

11.05162

2.10073

0.53124

2.24902

5.60552

9.43816

1.07818

4.63917

10.96073

11.60105

0.56099

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

103.4

102.3

100.1

98.8

98.2

97.8

96.2

102.4

103.7

94.9

101.2

98.0

96.8

101.1

97.2

102.0

96.6

94.0

99.8

100.7

100.4

%Recovery

96.2

94.7

99.4

96.0

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

103.44800

51.13277

50.07287

98.82782

98.23824

97.83121

48.10033

102.37232

103.69498

94.87075

101.24872

98.01300

2418.90817

101.11274

97.19750

2550.19301

2414.31549

2351.14687

2495.38223

2517.96008

100.42321

Meas Value

96.23034

94.67300

198.79488

2401.22091

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T21:32:06-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 067_CCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.8

91.6

96.5

92.9

97.4

Lower Limit

80

80

80

80

%Recovery

94.1

81.8

92.5

84.9

94.11824583

9862335

5565382

12367755

4081292

5363797

0.76

8.60

0.85

7.39

1.42

Reference CPS

8668594

349937

9173855

229286

%RSD

0.41

8.70

1.23

6.45

0.811717797

9348453

5099139

11930833

3789813

5226965

3

2

3

2

3

CPS

8157957

286327

8484954

194629

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

104.7

103.5

96.7

99.1

99.8

99.7

97.5

102.2

101.0

97.2

99.9

108.0

96.3

96.1

95.7

95.6

107.3

100.5

100.4

101.4

107.5

92.8

97.3

100.1

99.1

100.2

100.2

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.93182

103.46035

96.66356

99.11907

99.84777

99.68813

97.51780

102.17660

101.03285

9.71679

99.88214

108.02886

96.29050

96.14903

95.73299

95.56394

107.33196

20.09608

100.35353

101.39920

53.76080

92.77864

97.27113

50.07287

99.11522

100.24661

10.02265

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.03049

0.20701

-0.38140

-0.01385

-0.05228

0.05358

0.00686

0.00143

-0.03009

-0.00167

0.04891

-0.02668

0.01107

-0.00520

0.06557

0.13505

-3.43197

4.95510

-12.88449

0.02921

Meas Value

-0.19845

-0.00395

11.92759

18.93888

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T21:38:47-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 068_CCB.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 9:43 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.7

88.5

94.9

91.5

96.6

Lower Limit

80

80

80

80

%Recovery

93.7

84.6

90.6

88.4

92.31824583

9862335

5565382

12367755

4081292

5363797

1.35

8.21

0.51

7.35

1.79

Reference CPS

8668594

349937

9173855

229286

%RSD

1.68

6.98

1.76

1.87

1.911683749

9245090

4924342

11733413

3732431

5181825

3

2

3

2

3

CPS

8125431

296059

8310047

202694

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.33704

0.05364

0.14217

0.07152

0.00511

0.03991

0.05124

2.57316

0.00308

0.00169

0.71748

0.00940

0.00124

0.00883

0.00063

0.00089

0.00000

0.38539

0.00234

0.09038

0.09562

0.14861

0.01302

0.20701

-1.37344

0.00310

0.00284

0.00063

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.76205

0.43781

19.00817

132.48373

39.98117

10.86851

919.00179

0.20380

8.42204

6.48424

242.44387

4756.93280

12.12621

36.53318

20560.70376

432.18435

310.64475

20447.21908

67412.74462

11.31985

FinalConcentration

102.87211

0.01701

555.69104

83100.61277

0.88103

0.21891

9.50408

66.24187

19.99058

5.43426

459.50089

0.10190

4.21102

3.24212

121.22193

2378.46640

6.06311

18.26659

10280.35188

216.09217

155.32238

10223.60954

33706.37231

5.65992

Meas Value

51.43605

0.00850

277.84552

41550.30639

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T21:45:29-05:00

Type Sample

VialNumber 2405

Sample Name 280-124104-A-1-D MS

Data File Name 069SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 9:50 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

83.8

92.2

86.1

92.1

84.8

Lower Limit

80

80

80

80

%Recovery

85.3

88.0

83.7

90.9

88.11824583

9862335

5565382

12367755

4081292

5363797

11.58

3.71

9.29

3.85

9.45

Reference CPS

8668594

349937

9173855

229286

%RSD

9.93

3.10

10.30

1.74

9.831607585

8267579

5129792

10649422

3756921

4546891

3

2

3

2

3

CPS

7390468

308079

7680780

208523

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

56.22902

33.63536

0.29187

0.54171

60.46177

0.51516

0.20107

5.42998

0.01698

0.03930

0.17488

211.39442

0.24312

0.50115

0.05941

0.21706

0.05714

0.74531

8.84521

0.93274

145.36923

0.00114

0.08242

0.43781

65.33416

-0.00170

-0.00300

0.00477

28.11451

16.81768

0.14594

0.27086

30.23088

0.25758

0.10053

2.71499

0.00849

0.01965

0.08744

105.69721

0.12156

0.25058

0.02970

0.10853

0.02857

0.37266

4.42261

0.46637

72.68461

0.00057

0.04121

0.21891

32.66708

-0.00085

-0.00150

0.00238

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.68741

0.25673

19.87152

132.46068

39.82034

9.80241

836.46443

0.19690

8.80253

6.76133

242.76323

4820.68193

12.14519

37.33311

20880.75615

443.68308

330.80486

20920.27355

60750.38453

11.14101

FinalConcentration

93.02236

0.00446

508.59385

84358.78230

0.84370

0.12836

9.93576

66.23034

19.91017

4.90120

418.23221

0.09845

4.40127

3.38067

121.38161

2410.34096

6.07260

18.66656

10440.37807

221.84154

165.40243

10460.13678

30375.19226

5.57051

Meas Value

46.51118

0.00223

254.29693

42179.39115

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T21:52:07-05:00

Type Sample

VialNumber 2406

Sample Name 280-124104-A-1-E MSD

Data File Name 070SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 9:56 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.1

91.7

98.2

90.9

95.2

Lower Limit

80

80

80

80

%Recovery

95.6

88.0

95.3

93.3

96.61824583

9862335

5565382

12367755

4081292

5363797

10.48

0.47

10.79

0.28

9.02

Reference CPS

8668594

349937

9173855

229286

%RSD

7.37

2.36

10.57

4.04

7.841763063

9377816

5105234

12151191

3708474

5105926

3

2

3

2

3

CPS

8285351

307820

8740378

213868

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

49.61315

29.56317

0.39900

0.24976

53.82333

0.19012

0.13035

4.78201

0.01982

0.02691

-0.01070

185.97629

0.25211

0.53398

0.05501

0.22761

0.04324

0.30228

7.83835

0.74728

127.22025

0.00233

0.07579

0.25673

59.41702

-0.00472

0.00084

0.00040

24.80657

14.78159

0.19950

0.12488

26.91167

0.09506

0.06517

2.39100

0.00991

0.01345

-0.00535

92.98815

0.12605

0.26699

0.02750

0.11381

0.02162

0.15114

3.91917

0.37364

63.61013

0.00116

0.03790

0.12836

29.70851

-0.00236

0.00042

0.00020

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

104.90170

0.64559

34.72441

500.85015

195.50761

97.20918

934.77641

0.17919

200.40730

206.58427

282.79455

5759.82039

53.03867

132.45694

21930.90654

1329.35364

2089.89198

22638.58570

63036.37195

111.53708

FinalConcentration

191.17378

10.31800

2459.27253

84804.67172

52.45085

0.32279

17.36221

250.42507

97.75380

48.60459

467.38821

0.08960

100.20365

103.29213

141.39728

2879.91019

26.51934

66.22847

10965.45327

664.67682

1044.94599

11319.29285

31518.18597

55.76854

Meas Value

95.58689

5.15900

1229.63626

42402.33586

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T21:58:47-05:00

Type Sample

VialNumber 2407

Sample Name 280-124104-A-1-A PDS

Data File Name 071SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 10:03 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.6

91.2

95.6

90.4

92.4

Lower Limit

80

80

80

80

%Recovery

93.1

86.4

93.0

87.7

95.21824583

9862335

5565382

12367755

4081292

5363797

0.87

1.65

0.89

2.44

1.32

Reference CPS

8668594

349937

9173855

229286

%RSD

0.56

0.11

0.54

0.86

0.551736738

9029604

5073829

11827307

3687747

4958556

3

2

3

2

3

CPS

8067095

302193

8535027

201012

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

40.56439

74.87872

0.19126

46.86003

64.29338

0.44953

0.81765

112.81519

0.02183

0.03839

-0.06968

226.27143

0.18850

0.40705

0.05415

0.17638

217.42398

40.65474

12.72079

45.27495

126.94969

0.05984

0.07612

0.64559

155.66355

0.01156

0.00434

0.00578

20.28220

37.43936

0.09563

23.43001

32.14669

0.22476

0.40882

56.40759

0.01091

0.01920

-0.03484

113.13571

0.09425

0.20353

0.02708

0.08819

108.71199

20.32737

6.36040

22.63747

63.47484

0.02992

0.03806

0.32279

77.83178

0.00578

0.00217

0.00289

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.17734

0.00114

0.04423

0.04745

0.01201

0.03866

-0.52382

1.03512

-0.00015

0.20088

35.66071

0.20590

0.06085

0.21923

0.41893

1.85867

FinalConcentration

0.01292

-0.01693

74.19131

52.12252

5.52948

6.83318

6.52990

8.58148

0.08867

0.00057

0.02212

0.02372

0.00601

0.01933

-0.26191

0.51756

-0.00007

0.10044

17.83036

0.10295

0.03042

0.10962

0.20947

0.92933

Meas Value

0.00646

-0.00847

37.09566

26.06126

2.76474

3.41659

3.26495

4.29074

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431191

Operator CB 7700

Acq Date Time 2019-06-14T22:05:27-05:00

Type Sample

VialNumber 2408

Sample Name MB 160-431191/1-A

Data File Name 072SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 10:10 PM on:6/14/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

97.4

Lower Limit

80

80

80

80

80

80

80

80

95.4

96.5

95.4

94.2

98.0

96.2

1824583

9862335

5565382

12367755

4081292

5363797

0.66

0.34

1.47

0.82

0.54

Reference CPS

8668594

349937

9173855

229286

5242382

12125295

3924208

5226224

%RSD

0.28

3.10

0.96

3.76

0.96

3

2

3

CPS

8160888

316200

8515878

218697

1760667

9407324

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

94.1

90.4

92.8

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00864

0.03211

-0.14678

0.68590

0.10646

0.09001

0.09187

0.00292

0.00082

0.00579

0.05637

2.96255

0.00104

0.05524

0.01414

0.06965

0.00202

-0.00540

0.00042

0.00046

-0.00991

0.90979

-0.00230

0.00197

0.23067

0.04745

-3.02438

0.00021

0.00432

0.01605

-0.07339

0.34295

0.05323

0.04500

0.04593

0.00146

0.00041

0.00290

0.02818

1.48127

0.00052

0.02762

0.00707

0.03482

0.00101

-0.00270

0.00021

0.00023

-0.00496

0.45490

-0.00115

0.00099

0.11534

0.02372

-1.51219

0.00010

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

905.50282

48.98069

892.45185

868.27589

892.24224

417.69082

1038.00376

98.68436

872.53639

903.66932

882.89181

9121.67561

880.87711

901.70009

9201.59997

9229.44362

874.30149

9029.17849

10718.76488

988.98600

FinalConcentration

101.16943

100.58822

232.09319

9207.76654

452.75141

24.49034

446.22593

434.13794

446.12112

208.84541

519.00188

49.34218

436.26820

451.83466

441.44591

4560.83780

440.43856

450.85004

4600.79998

4614.72181

437.15075

4514.58924

5359.38244

494.49300

Meas Value

50.58471

50.29411

116.04660

4603.88327

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T22:12:09-05:00

Type Sample

VialNumber 2409

Sample Name LCS 160-431191/2-A

Data File Name 073SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 10:16 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

86.9

90.8

91.6

91.5

90.4

Lower Limit

80

80

80

80

%Recovery

85.4

80.4

84.8

84.8

89.31824583

9862335

5565382

12367755

4081292

5363797

16.91

2.99

18.35

1.93

16.20

Reference CPS

8668594

349937

9173855

229286

%RSD

14.56

3.09

17.35

2.67

14.451628506

8570979

5055274

11327154

3733531

4846450

3

2

3

2

3

CPS

7403108

281432

7781371

194343

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

196.25250

1048.73018

913.32686

1051.79578

1053.02687

98.56748

90.15008

925.83566

116.57010

9.41096

31.79833

1034.14705

101.24799

99.84110

99.75755

92.73594

1023.12132

200.08203

980.98585

1020.77475

486.41588

80.00492

92.26618

48.98069

494.76906

95.68785

104.27144

7.32108

98.12625

524.36509

456.66343

525.89789

526.51344

49.28374

45.07504

462.91783

58.28505

4.70548

15.89917

517.07353

50.62400

49.92055

49.87878

46.36797

511.56066

100.04101

490.49293

510.38738

243.20794

40.00246

46.13309

24.49034

247.38453

47.84393

52.13572

3.66054

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.10095

0.68693

1.58684

14.78630

0.67177

0.81493

60.68632

0.02029

1.12205

1.30937

2.06981

38.70222

0.94154

1.59696

756.92917

50.15708

3822.72562

14647.82564

39669.51682

12.67823

FinalConcentration

2.55827

-0.03238

83.55216

568159.45080

0.22019

0.13739

0.31737

2.95726

0.13435

0.16299

12.13726

0.00406

0.22441

0.26187

0.41396

7.74044

0.18831

0.31939

151.38583

10.03142

764.54512

2929.56513

7933.90336

2.53565

Meas Value

0.51165

-0.00648

16.71043

113631.89016

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T22:18:44-05:00

Type Sample

VialNumber 2410

Sample Name 580-86613-E-1-A

Data File Name 074SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 10:23 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

88.9

88.7

92.6

86.6

89.7

Lower Limit

80

80

80

80

%Recovery

92.3

84.9

90.0

89.4

92.41824583

9862335

5565382

12367755

4081292

5363797

9.17

3.37

9.76

1.39

8.62

Reference CPS

8668594

349937

9173855

229286

%RSD

7.03

3.37

9.95

3.98

6.411685318

8764298

4934406

11454546

3535369

4811827

3

2

3

2

3

CPS

8000546

297222

8260368

205049

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.10416

0.65088

0.89617

1.89588

0.06257

0.34354

0.75221

335.08346

0.01903

0.02323

-0.17333

3.30129

0.01560

404.83082

0.00798

0.01909

0.00870

2.90321

0.00492

1.61030

0.76124

0.00728

0.08934

0.68693

137.67831

0.01849

-0.00176

-0.02426

0.62083

0.13018

0.17923

0.37918

0.01251

0.06871

0.15044

67.01669

0.00381

0.00465

-0.03467

0.66026

0.00312

80.96616

0.00160

0.00382

0.00174

0.58064

0.00098

0.32206

0.15225

0.00146

0.01787

0.13739

27.53566

0.00370

-0.00035

-0.00485

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.53854

1.58127

-7.90497

22.55667

-0.58109

4.86830

59.36988

0.00876

0.24758

1.30139

1.90871

36.15292

1.10457

1.77883

771.10926

78.89333

3880.56231

14873.09572

36787.45023

12.74865

FinalConcentration

1.51600

-0.19916

292.39933

568200.54101

0.06154

0.06325

-0.31620

0.90227

-0.02324

0.19473

2.37480

0.00035

0.00990

0.05206

0.07635

1.44612

0.04418

0.07115

30.84437

3.15573

155.22249

594.92383

1471.49801

0.50995

Meas Value

0.06064

-0.00797

11.69597

22728.02164

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 25

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T22:25:23-05:00

Type Sample

VialNumber 2411

Sample Name 580-86613-E-1-A SD

Data File Name 075SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 10:30 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.9

90.0

103.2

90.1

100.8

Lower Limit

80

80

80

80

%Recovery

101.7

87.1

100.0

90.4

99.51824583

9862335

5565382

12367755

4081292

5363797

13.43

4.63

12.85

5.55

11.41

Reference CPS

8668594

349937

9173855

229286

%RSD

10.18

5.83

13.56

6.30

9.431815785

9953498

5010912

12761475

3677085

5405709

3

2

3

2

3

CPS

8813787

304825

9178190

207222

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.19035

1.43160

2.15396

0.71551

0.07405

0.23854

1.38173

370.33930

0.01778

-0.00470

-2.65476

3.43184

0.00173

478.92934

-0.00186

0.02415

-0.01094

2.37446

0.03095

1.75957

1.20371

0.05472

0.13038

1.58127

94.78155

-0.01418

-0.01419

-0.12346

0.08761

0.05726

0.08616

0.02862

0.00296

0.00954

0.05527

14.81357

0.00071

-0.00019

-0.10619

0.13727

0.00007

19.15717

-0.00007

0.00097

-0.00044

0.09498

0.00124

0.07038

0.04815

0.00219

0.00522

0.06325

3.79126

-0.00057

-0.00057

-0.00494

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

997.23375

48.29282

887.92195

927.07454

925.11784

439.44872

1042.36604

99.32019

914.15195

940.77091

941.74858

9170.37082

893.95401

897.55653

10353.64564

9207.20334

4626.87111

22441.44010

48629.36212

987.37841

FinalConcentration

97.39717

95.71629

261.50576

579329.68141

199.44675

9.65856

177.58439

185.41491

185.02357

87.88974

208.47321

19.86404

182.83039

188.15418

188.34972

1834.07416

178.79080

179.51131

2070.72913

1841.44067

925.37422

4488.28802

9725.87242

197.47568

Meas Value

19.47943

19.14326

52.30115

115865.93628

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T22:32:06-05:00

Type Sample

VialNumber 2412

Sample Name 580-86613-E-1-B MS

Data File Name 076SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 10:36 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.3

92.0

94.0

89.6

89.9

Lower Limit

80

80

80

80

%Recovery

95.3

85.8

93.0

86.6

93.01824583

9862335

5565382

12367755

4081292

5363797

3.09

1.10

3.17

0.22

2.32

Reference CPS

8668594

349937

9173855

229286

%RSD

1.65

1.53

2.54

1.00

0.991696707

8904218

5120212

11620094

3657732

4820561

3

2

3

2

3

CPS

8259468

300358

8536209

198475

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

199.07418

992.73242

909.92710

1015.60712

1007.14602

98.32180

59.97366

1198.02368

106.43079

9.13396

27.42465

1019.31534

100.16117

317.18086

97.98192

92.23404

986.90252

190.15976

963.09238

1005.61879

472.85436

83.23446

91.68807

48.29282

625.39199

93.38873

99.91295

8.09162

39.81484

198.54648

181.98542

203.12142

201.42920

19.66436

11.99473

239.60474

21.28616

1.82679

5.48493

203.86307

20.03223

63.43617

19.59638

18.44681

197.38050

38.03195

192.61848

201.12376

94.57087

16.64689

18.33761

9.65856

125.07840

18.67775

19.98259

1.61832

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181
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185

195

197
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139

140

141

146

147
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118
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125
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105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

989.08034

49.84502

899.13465

938.82046

942.51170

440.70073

1067.49246

103.24049

940.04358

974.70239

960.89618

9421.67183

912.34855

922.06384

10681.97698

9480.12748

4730.46815

22965.31460

50190.22127

1018.66373

FinalConcentration

99.40335

97.45378

249.67683

598097.16634

197.81607

9.96900

179.82693

187.76409

188.50234

88.14015

213.49849

20.64810

188.00872

194.94048

192.17924

1884.33437

182.46971

184.41277

2136.39540

1896.02550

946.09363

4593.06292

10038.04425

203.73275

Meas Value

19.88067

19.49076

49.93537

119619.43327

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T22:38:41-05:00

Type Sample

VialNumber 2501

Sample Name 580-86613-E-1-C MSD

Data File Name 077SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 10:43 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.2

91.8

94.3

90.3

90.1

Lower Limit

80

80

80

80

%Recovery

94.7

85.3

90.8

86.2

93.61824583

9862335

5565382

12367755

4081292

5363797

1.24

0.94

1.96

1.21

1.62

Reference CPS

8668594

349937

9173855

229286

%RSD

0.78

0.73

0.73

1.04

0.991708446

8794123

5107241

11667285

3685671

4834640

3

2

3

2

3

CPS

8210653

298523

8327591

197755

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

202.52389

1009.17150

926.44700

1026.95314

1028.89894

99.24907

58.80364

1231.11617

108.88287

9.50205

26.30172

1035.09201

102.42640

269.65861

100.44745

95.32884

983.08645

197.25447

983.31269

1031.89343

484.18319

81.56211

94.52107

49.84502

631.16052

94.31019

102.87004

7.96695

40.50478

201.83430

185.28940

205.39063

205.77979

19.84981

11.76073

246.22323

21.77657

1.90041

5.26034

207.01840

20.48528

53.93172

20.08949

19.06577

196.61729

39.45089

196.66254

206.37869

96.83664

16.31242

18.90421

9.96900

126.23210

18.86204

20.57401

1.59339

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193
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165

165
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193
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165
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165
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.08333

0.49080

-1.29706

15.70784

0.25339

0.31177

93.18335

0.01299

0.86520

0.52408

2.74335

33.49559

0.85496

0.99395

2467.19182

13.48619

2826.67653

12517.27799

48599.54189

3.68981

FinalConcentration

2.76549

-0.02440

42.03593

494945.85219

0.21667

0.09816

-0.25941

3.14157

0.05068

0.06235

18.63667

0.00260

0.17304

0.10482

0.54867

6.69912

0.17099

0.19879

493.43836

2.69724

565.33531

2503.45560

9719.90838

0.73796

Meas Value

0.55310

-0.00488

8.40719

98989.17044

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T22:45:17-05:00

Type Sample

VialNumber 2502

Sample Name 580-86616-E-1-A

Data File Name 078SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 10:50 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

88.0

90.4

91.1

88.8

87.2

Lower Limit

80

80

80

80

%Recovery

90.6

88.5

90.1

92.4

90.71824583

9862335

5565382

12367755

4081292

5363797

4.86

2.68

4.48

2.53

5.99

Reference CPS

8668594

349937

9173855

229286

%RSD

7.01

4.62

3.69

5.22

6.251654586

8677236

5032646

11269694

3625211

4675725

3

2

3

2

3

CPS

7855582

309641

8261305

211828

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.56043

0.30943

0.39170

1.93143

0.04350

0.19264

0.27615

334.89156

0.01228

0.02711

-0.45823

6.91101

0.00035

0.22833

0.00118

0.01675

0.00044

3.00348

0.06223

0.54398

0.51947

0.21746

0.08848

0.49080

95.54022

0.00376

-0.00345

-0.02569

0.31209

0.06189

0.07834

0.38629

0.00870

0.03853

0.05523

66.97831

0.00246

0.00542

-0.09165

1.38220

0.00007

0.04567

0.00024

0.00335

0.00009

0.60070

0.01245

0.10880

0.10389

0.04349

0.01770

0.09816

19.10804

0.00075

-0.00069

-0.00514

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf
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W
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Pt
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Nb
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2
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TuneFile
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

96.9

87.4

75.1

47.3

95.8

92.1

95.7

118.7

99.9

88.5

95.9

94.9

94.1

97.9

94.7

100.0

89.3

71.4

96.6

106.7

104.1

%Recovery

98.5

97.7

98.0

161.2

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

4.84356

21.85542

3.75545

0.47291

19.16546

9.21047

4.78423

5.93363

4.99597

8.85204

9.59217

1.89851

47.06507

1.95831

4.73443

50.00336

44.63634

71.41904

96.56808

106.72527

5.20709

Meas Value

4.92419

0.48844

98.02182

80.62145

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T22:52:00-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 079LCCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.4

97.8

94.7

100.1

96.9

Lower Limit

80

80

80

80

%Recovery

94.3

91.8

92.3

93.2

92.61824583

9862335

5565382

12367755

4081292

5363797

0.78

9.40

1.09

8.05

1.22

Reference CPS

8668594

349937

9173855

229286

%RSD

0.53

8.46

0.09

5.76

0.471689200

9413053

5441922

11714676

4084262

5194994

3

2

3

2

3

CPS

8171039

321349

8463477

213702

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

81.3

111.3

107.2

115.8

119.6

95.0

90.1

133.7

109.1

96.9

107.5

115.4

103.7

102.3

102.5

94.2

113.2

69.4

108.2

104.9

110.4

91.6

97.3

75.1

97.4

103.4

99.8

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.62576

3.33921

21.43317

2.31623

1.19617

9.49558

9.01352

6.68400

10.91226

0.96904

5.37462

2.30762

2.07470

10.22732

2.05088

1.88440

11.32239

1.38754

0.54122

2.09738

5.52117

9.15812

0.97265

3.75545

9.74177

10.33561

0.49884

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

103.7

101.7

99.9

98.9

97.4

96.8

95.2

103.1

103.2

94.2

99.3

97.8

97.3

101.1

97.0

99.8

96.0

94.1

98.9

100.2

100.5

%Recovery

97.2

94.6

97.9

95.6

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

103.69456

50.86846

49.95792

98.87274

97.36012

96.77624

47.58001

103.13671

103.19571

94.19971

99.28453

97.80148

2432.70371

101.08526

97.02198

2495.17548

2401.16115

2353.56352

2473.46195

2505.33485

100.49378

Meas Value

97.17601

94.64237

195.86295

2389.61986

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T22:58:41-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 080_CCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 11:03 PM on:6/14/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.2

93.7

96.5

94.4

97.0

Lower Limit

80

80

80

80

%Recovery

93.5

83.8

92.1

85.5

93.61824583

9862335

5565382

12367755

4081292

5363797

0.03

16.65

0.92

15.19

0.14

Reference CPS

8668594

349937

9173855

229286

%RSD

1.24

16.27

0.44

11.11

1.371707119

9288087

5214760

11929030

3853489

5204037

3

2

3

2

3

CPS

8109268

293178

8451848

195952

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

104.1

103.6

94.1

98.2

99.1

98.6

96.4

100.6

99.8

95.7

98.9

107.0

94.4

94.7

94.6

95.2

106.4

101.8

101.1

100.9

107.2

90.6

96.1

99.9

99.0

99.3

99.7

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.82498

103.57169

94.14500

98.20511

99.13735

98.64538

96.36070

100.64538

99.75186

9.57275

98.94823

106.97468

94.41802

94.73416

94.62343

95.15926

106.35250

20.36935

101.14555

100.88164

53.59861

90.64548

96.08360

49.95792

99.01786

99.32602

9.97383

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02190

0.25964

-0.47992

0.01616

-0.01614

-0.01792

0.00478

-0.00075

-0.03004

-0.00693

0.03192

-0.39064

0.00664

-0.01133

-0.16846

0.13172

-5.53502

0.17270

-13.25047

0.01796

Meas Value

-0.16265

-0.00301

13.33868

21.03529

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T23:05:20-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 081_CCB.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 11:10 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.4

94.6

95.2

97.9

96.9

Lower Limit

80

80

80

80

%Recovery

94.3

91.4

89.8

93.6

91.51824583

9862335

5565382

12367755

4081292

5363797

2.23

11.87

2.81

10.31

2.77

Reference CPS

8668594

349937

9173855

229286

%RSD

1.49

12.62

3.36

10.58

1.911670319

9312473

5262798

11776407

3997318

5195781

3

2

3

2

3

CPS

8174778

319829

8234198

214692

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.29535

0.01676

0.08240

0.07591

0.00285

0.04283

0.06255

2.39214

0.00182

0.00061

0.87309

0.00246

0.00053

-0.00421

0.00093

0.00218

-0.00139

0.42496

-0.00240

0.08510

0.10033

0.01770

0.01740

0.25964

-1.37681

0.00125

0.00197

-0.00188

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 11:10 PM on:6/14/2019Page 319 of 1906



Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.06306

0.24700

-0.49056

0.71714

-0.02350

0.39788

0.10107

-0.00045

0.03494

0.48550

0.41073

6.81818

0.03031

0.44193

5.50179

5.92332

7.60624

119.98488

6.05078

0.18336

FinalConcentration

0.12216

-0.00529

17.22758

6931.32449

0.03153

0.12350

-0.24528

0.35857

-0.01175

0.19894

0.05053

-0.00023

0.01747

0.24275

0.20536

3.40909

0.01515

0.22097

2.75090

2.96166

3.80312

59.99244

3.02539

0.09168

Meas Value

0.06108

-0.00264

8.61379

3465.66225

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T23:12:03-05:00

Type Sample

VialNumber 2503

Sample Name 580-86615-F-1-A

Data File Name 082SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 11:17 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.3

95.3

92.2

95.0

91.2

Lower Limit

80

80

80

80

%Recovery

90.3

89.4

87.3

96.4

93.21824583

9862335

5565382

12367755

4081292

5363797

3.70

6.66

4.52

6.66

3.53

Reference CPS

8668594

349937

9173855

229286

%RSD

4.67

5.12

4.81

3.52

3.771700576

8908154

5305182

11406878

3875874

4891958

3

2

3

2

3

CPS

7823491

312801

8004469

221029

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.15330

0.23042

0.09798

0.16556

0.00348

0.10300

0.11714

3.01990

0.00195

0.01990

0.08945

0.16181

0.00092

0.00119

0.00055

0.00415

-0.00118

0.55365

0.00274

0.07125

0.26550

0.02994

0.01407

0.24700

-3.64054

-0.00180

0.00042

-0.00256

0.07665

0.11521

0.04899

0.08278

0.00174

0.05150

0.05857

1.50995

0.00097

0.00995

0.04473

0.08091

0.00046

0.00059

0.00028

0.00207

-0.00059

0.27682

0.00137

0.03562

0.13275

0.01497

0.00704

0.12350

-1.82027

-0.00090

0.00021

-0.00128

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.96749

0.55400

3.33263

8.21265

0.10826

1.32165

68.77857

0.00222

1.40394

1.65978

4.98323

23.30567

0.71295

0.97583

786.88500

56.41918

890.89261

11106.48286

46517.95023

14.71723

FinalConcentration

1.61042

-0.02882

54.30653

351230.24012

0.19350

0.11080

0.66653

1.64253

0.02165

0.26433

13.75571

0.00044

0.28079

0.33196

0.99665

4.66113

0.14259

0.19517

157.37700

11.28384

178.17852

2221.29657

9303.59005

2.94345

Meas Value

0.32208

-0.00576

10.86131

70246.04802

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T23:18:45-05:00

Type Sample

VialNumber 2504

Sample Name 580-86617-E-1-A

Data File Name 083SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 11:23 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.1

87.4

92.5

85.8

89.4

Lower Limit

80

80

80

80

%Recovery

91.6

83.6

89.3

87.5

92.61824583

9862335

5565382

12367755

4081292

5363797

0.83

6.06

1.89

5.62

0.38

Reference CPS

8668594

349937

9173855

229286

%RSD

0.85

4.59

0.97

3.08

0.621689542

8881686

4861866

11437495

3503692

4794328

3

2

3

2

3

CPS

7943527

292651

8191782

200688

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.05666

0.18799

0.15977

0.32369

0.01284

1.02827

0.37915

301.05894

0.00908

0.06054

-0.28750

3.84776

0.02022

678.74583

0.00716

0.02590

-0.00036

0.49637

-0.00084

0.38966

0.55526

-0.06312

0.06835

0.55400

71.57839

0.01008

-0.00270

-0.01073

0.01133

0.03760

0.03195

0.06474

0.00257

0.20565

0.07583

60.21179

0.00182

0.01211

-0.05750

0.76955

0.00404

135.74917

0.00143

0.00518

-0.00007

0.09927

-0.00017

0.07793

0.11105

-0.01262

0.01367

0.11080

14.31568

0.00202

-0.00054

-0.00215

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107
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118

121

125

133
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101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au
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Ce
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Nd
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Cd

Sn

Sb

Te
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Nb
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Ru
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Pd
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.16119

-0.00203

0.01718

0.11965

0.02365

0.04775

-0.46110

0.35447

-0.15032

-0.07173

1.06317

0.22947

0.16900

0.25650

0.00337

1.46974

FinalConcentration

0.04165

-0.01489

12.86821

52.36729

4.22945

32.53200

3.18773

3.99372

0.08059

-0.00102

0.00859

0.05983

0.01183

0.02388

-0.23055

0.17723

-0.07516

-0.03587

0.53159

0.11474

0.08450

0.12825

0.00168

0.73487

Meas Value

0.02082

-0.00744

6.43410

26.18364

2.11472

16.26600

1.59386

1.99686

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 430564

Operator CB 7700

Acq Date Time 2019-06-14T23:25:24-05:00

Type Sample

VialNumber 2505

Sample Name MB 160-430564/1-A

Data File Name 084SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 11:30 PM on:6/14/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

95.1

Lower Limit

80

80

80

80

80

80

80

80

95.9

94.5

93.1

92.3

95.0

93.5

1824583

9862335

5565382

12367755

4081292

5363797

0.96

0.78

2.26

0.84

1.55

Reference CPS

8668594

349937

9173855

229286

5135232

11749537

3817359

5103069

%RSD

0.42

1.74

0.38

4.24

1.43

3

2

3

CPS

8055884

311170

8342985

219875

1723738

9186488

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

92.9

88.9

90.9

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00232

0.02508

-0.13553

0.08551

0.24347

0.05553

0.02459

0.00239

-0.00177

0.02460

0.07453

2.92073

0.00075

0.02947

0.00477

0.13097

0.00166

-0.00700

-0.00052

0.00001

0.00003

0.16793

-0.00028

-0.10259

0.09568

0.11965

-3.73089

-0.00456

0.00116

0.01254

-0.06777

0.04275

0.12174

0.02776

0.01230

0.00119

-0.00089

0.01230

0.03727

1.46037

0.00038

0.01474

0.00238

0.06549

0.00083

-0.00350

-0.00026

0.00000

0.00001

0.08396

-0.00014

-0.05130

0.04784

0.05983

-1.86544

-0.00228

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

924.97431

1.09895

899.78085

914.60400

928.07620

422.67555

1009.59248

0.00258

894.37299

935.85952

895.03217

9488.23408

888.23599

921.65928

9381.81471

9685.93234

923.92194

9214.23887

10524.68645

975.35934

FinalConcentration

99.02958

98.62178

204.03647

9488.62718

462.48715

0.54948

449.89042

457.30200

464.03810

211.33777

504.79624

0.00129

447.18649

467.92976

447.51609

4744.11704

444.11799

460.82964

4690.90735

4842.96617

461.96097

4607.11944

5262.34323

487.67967

Meas Value

49.51479

49.31089

102.01823

4744.31359

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T23:32:06-05:00

Type Sample

VialNumber 2506

Sample Name LCS 160-430564/2-A

Data File Name 085SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 11:36 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.7

90.7

96.3

91.3

94.9

Lower Limit

80

80

80

80

%Recovery

91.6

82.9

89.8

87.6

95.41824583

9862335

5565382

12367755

4081292

5363797

1.38

1.77

1.86

1.49

2.39

Reference CPS

8668594

349937

9173855

229286

%RSD

1.22

1.00

1.12

0.84

1.361741200

9041026

5047295

11906250

3725959

5090030

3

2

3

2

3

CPS

7939566

289986

8241518

200862

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

191.19837

1025.54012

950.50978

1042.36317

1047.69086

0.68325

1.89171

975.16887

0.01755

0.02979

-0.11057

1008.69564

0.02166

0.01520

0.00639

0.02188

1002.22557

197.31050

955.91035

1004.87001

481.72316

0.05815

0.01194

1.09895

478.94919

0.00212

0.06752

0.00937

95.59918

512.77006

475.25489

521.18159

523.84543

0.34162

0.94585

487.58443

0.00877

0.01489

-0.05529

504.34782

0.01083

0.00760

0.00319

0.01094

501.11278

98.65525

477.95517

502.43500

240.86158

0.02908

0.00597

0.54948

239.47459

0.00106

0.03376

0.00468

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 11:36 PM on:6/14/2019Page 323 of 1906



Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.32111

0.07673

-0.25528

2.16145

1.29688

4.36578

305.92120

0.01027

23.60371

25.98040

0.51495

96.73441

0.66104

0.40613

21608.40924

77.72873

14.65114

5788.83293

72111.92580

2.06309

FinalConcentration

5.44469

-0.01022

28.67423

36834.99397

0.16055

0.03836

-0.12764

1.08073

0.64844

2.18289

152.96060

0.00513

11.80185

12.99020

0.25748

48.36720

0.33052

0.20306

10804.20462

38.86437

7.32557

2894.41647

36055.96290

1.03154

Meas Value

2.72234

-0.00511

14.33711

18417.49699

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T23:38:39-05:00

Type Sample

VialNumber 2507

Sample Name 160-34272-A-10-A

Data File Name 086SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 11:43 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.6

92.6

96.2

92.1

92.0

Lower Limit

80

80

80

80

%Recovery

92.4

86.8

90.5

90.5

94.01824583

9862335

5565382

12367755

4081292

5363797

1.13

3.15

0.95

3.73

0.60

Reference CPS

8668594

349937

9173855

229286

%RSD

0.51

4.51

0.42

5.73

0.731714428

9033540

5153834

11893529

3759672

4934932

3

2

3

2

3

CPS

8012748

303767

8303417

207617

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.26275

0.84753

0.37621

0.69642

2.45014

0.01124

0.05964

10.16205

0.04140

0.02481

-0.07571

85.64380

0.01704

0.03178

0.00389

0.01895

0.00913

1.06964

0.01210

0.38142

0.18466

0.00199

0.00806

0.07673

2.54313

0.25681

0.10759

0.18211

0.63137

0.42376

0.18810

0.34821

1.22507

0.00562

0.02982

5.08103

0.02070

0.01241

-0.03786

42.82190

0.00852

0.01589

0.00195

0.00948

0.00457

0.53482

0.00605

0.19071

0.09233

0.00100

0.00403

0.03836

1.27157

0.12840

0.05380

0.09106

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.55690

0.08948

-3.84545

90.06269

0.64068

4.55233

320.70282

0.00899

24.21785

27.02800

0.27867

101.86697

0.73477

0.34140

25449.51510

42.32667

-27.10095

5988.62050

74112.82308

2.28882

FinalConcentration

6.01335

-0.05996

62.56041

39138.89818

0.05569

0.00895

-0.38455

9.00627

0.06407

0.45523

32.07028

0.00090

2.42178

2.70280

0.02787

10.18670

0.07348

0.03414

2544.95151

4.23267

-2.71010

598.86205

7411.28231

0.22888

Meas Value

0.60133

-0.00600

6.25604

3913.88982

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T23:45:20-05:00

Type Sample

VialNumber 2508

Sample Name 160-34272-A-10-A SD

Data File Name 087SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 11:50 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.3

92.4

95.4

92.0

93.1

Lower Limit

80

80

80

80

%Recovery

92.0

86.1

90.7

89.4

92.51824583

9862335

5565382

12367755

4081292

5363797

1.86

0.26

0.76

0.46

2.03

Reference CPS

8668594

349937

9173855

229286

%RSD

0.31

0.74

0.19

2.23

1.101686889

9198366

5142636

11799981

3756539

4993925

3

2

3

2

3

CPS

7971641

301369

8323920

205036

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.41476

1.20386

0.91978

0.35165

2.47489

0.00840

0.04754

17.38849

0.04204

0.04525

-1.11051

88.57147

0.02101

-0.00663

0.00703

0.01786

0.01990

0.81919

0.01879

0.88302

0.24536

0.01128

0.04295

0.08948

-13.14452

0.31385

0.11801

0.12207

0.04148

0.12039

0.09198

0.03516

0.24749

0.00084

0.00475

1.73885

0.00420

0.00452

-0.11105

8.85715

0.00210

-0.00066

0.00070

0.00179

0.00199

0.08192

0.00188

0.08830

0.02454

0.00113

0.00429

0.00895

-1.31445

0.03139

0.01180

0.01221

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

892.59512

0.42078

889.77623

885.84796

918.48454

432.65491

1332.98021

0.02099

889.63345

922.89582

848.75957

9221.46774

846.07390

918.02823

30633.56470

9621.75128

922.23731

14129.76760

82039.82527

966.90265

FinalConcentration

104.26395

101.73055

219.17768

45973.09604

446.29756

0.21039

444.88811

442.92398

459.24227

216.32745

666.49011

0.01050

444.81672

461.44791

424.37979

4610.73387

423.03695

459.01411

15316.78235

4810.87564

461.11865

7064.88380

41019.91264

483.45133

Meas Value

52.13197

50.86528

109.58884

22986.54802

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T23:52:01-05:00

Type Sample

VialNumber 2509

Sample Name 160-34272-A-10-B MS

Data File Name 088SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 11:56 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

88.7

91.4

94.5

90.2

90.3

Lower Limit

80

80

80

80

%Recovery

89.8

83.8

89.5

89.4

92.31824583

9862335

5565382

12367755

4081292

5363797

0.67

2.11

0.92

2.02

0.92

Reference CPS

8668594

349937

9173855

229286

%RSD

0.42

2.13

0.77

2.42

1.381683195

8750271

5086136

11683386

3679351

4843364

3

2

3

2

3

CPS

7783021

293230

8211858

204900

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

192.33877

1033.11541

928.76330

1069.51908

1057.85491

0.15686

0.80885

945.06861

0.06021

0.02613

-0.12540

1063.71211

0.04132

0.08533

0.01608

0.04288

987.51005

193.94220

958.46600

1017.32802

484.87606

0.16945

0.01472

0.42078

487.93707

0.26325

0.15689

0.17611

96.16938

516.55771

464.38165

534.75954

528.92745

0.07843

0.40443

472.53431

0.03010

0.01306

-0.06270

531.85605

0.02066

0.04267

0.00804

0.02144

493.75502

96.97110

479.23300

508.66401

242.43803

0.08472

0.00736

0.21039

243.96853

0.13162

0.07844

0.08805

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

926.68533

0.34194

877.50038

915.26663

958.51067

446.40051

1331.16314

0.01532

888.94559

926.76451

884.39520

9500.78307

882.88552

929.20943

30670.03587

9581.71345

936.48054

14394.44136

81334.62511

956.30098

FinalConcentration

102.30914

99.63022

223.07364

46223.73261

463.34267

0.17097

438.75019

457.63332

479.25534

223.20026

665.58157

0.00766

444.47279

463.38226

442.19760

4750.39154

441.44276

464.60472

15335.01793

4790.85673

468.24027

7197.22068

40667.31255

478.15049

Meas Value

51.15457

49.81511

111.53682

23111.86630

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T23:58:36-05:00

Type Sample

VialNumber 2510

Sample Name 160-34272-A-10-C MSD

Data File Name 089SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 12:08 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.4

90.6

95.9

89.4

92.2

Lower Limit

80

80

80

80

%Recovery

91.8

83.8

90.4

86.8

92.31824583

9862335

5565382

12367755

4081292

5363797

0.55

1.94

0.71

3.17

0.32

Reference CPS

8668594

349937

9173855

229286

%RSD

0.39

2.62

1.20

4.08

0.471683713

8818510

5039810

11855102

3648627

4947596

3

2

3

2

3

CPS

7957366

293366

8292200

199017

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

192.09550

1018.45562

944.56703

1041.93632

1057.57595

0.10491

0.64598

961.76408

0.06008

0.02351

-0.08040

1054.40665

0.04304

0.06849

0.01120

0.03840

982.17080

193.00532

956.30815

1014.47216

481.50252

0.17204

0.01510

0.34194

496.79366

0.31352

0.16579

0.17605

96.04775

509.22781

472.28352

520.96816

528.78797

0.05245

0.32299

480.88204

0.03004

0.01175

-0.04020

527.20332

0.02152

0.03424

0.00560

0.01920

491.08540

96.50266

478.15408

507.23608

240.75126

0.08602

0.00755

0.17097

248.39683

0.15676

0.08289

0.08803

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 12:08 AM on:6/15/2019Page 327 of 1906



Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

107.11492

0.18928

19.93468

389.76738

199.21015

96.15138

405.11620

0.02267

218.93157

234.61436

41.04251

1100.96509

42.28524

98.73574

22803.50429

1022.45372

1986.37580

7409.93079

72503.58628

104.57638

FinalConcentration

104.86678

10.42057

1988.67041

38299.88319

53.55746

0.09464

9.96734

194.88369

99.60507

48.07569

202.55810

0.01133

109.46579

117.30718

20.52125

550.48254

21.14262

49.36787

11401.75215

511.22686

993.18790

3704.96540

36251.79314

52.28819

Meas Value

52.43339

5.21028

994.33520

19149.94160

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-15T00:05:16-05:00

Type Sample

VialNumber 2511

Sample Name 160-34272-A-10-A PDS

Data File Name 090SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 12:16 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.7

91.2

95.1

89.2

92.1

Lower Limit

80

80

80

80

%Recovery

90.7

83.9

91.1

85.9

93.11824583

9862335

5565382

12367755

4081292

5363797

0.67

7.26

0.61

6.76

0.98

Reference CPS

8668594

349937

9173855

229286

%RSD

0.66

7.57

0.91

7.53

0.481697791

9048353

5073368

11766963

3640737

4942491

3

2

3

2

3

CPS

7861671

293706

8361958

196917

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

45.29185

70.54821

0.95138

49.18871

26.60781

0.04276

0.38949

123.98548

0.04172

0.02684

-0.17981

123.94249

0.01816

0.04428

0.00876

0.01996

222.03008

41.18244

10.40435

45.91675

111.29833

-0.02525

0.01177

0.18928

109.88545

0.30727

0.10487

0.17628

22.64593

35.27411

0.47569

24.59435

13.30390

0.02138

0.19475

61.99274

0.02086

0.01342

-0.08991

61.97125

0.00908

0.02214

0.00438

0.00998

111.01504

20.59122

5.20217

22.95837

55.64916

-0.01262

0.00588

0.09464

54.94273

0.15364

0.05244

0.08814

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.15103

0.01514

-0.31905

0.71251

1.26428

4.62205

304.51258

0.00147

25.01315

27.68884

0.33351

74.35044

0.83982

0.68798

22691.90891

19.04210

16.02968

5696.87596

70620.74143

2.33660

FinalConcentration

5.04244

-0.01122

57.46622

36324.35266

0.07552

0.00757

-0.15952

0.35626

0.63214

2.31102

152.25629

0.00074

12.50658

13.84442

0.16676

37.17522

0.41991

0.34399

11345.95445

9.52105

8.01484

2848.43798

35310.37072

1.16830

Meas Value

2.52122

-0.00561

28.73311

18162.17633

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-15T00:12:31-05:00

Type Sample

VialNumber 2512

Sample Name 160-34272-A-11-A

Data File Name 091SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 12:19 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.3

91.0

96.6

89.5

94.0

Lower Limit

80

80

80

80

%Recovery

92.4

86.4

92.7

89.1

93.91824583

9862335

5565382

12367755

4081292

5363797

6.66

0.89

4.58

0.87

4.07

Reference CPS

8668594

349937

9173855

229286

%RSD

3.64

1.59

5.12

3.17

3.241713202

9203335

5063607

11952539

3653571

5040185

3

2

3

2

3

CPS

8009355

302433

8502337

204315

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.07057

0.36719

0.37384

0.16544

2.38476

0.00396

0.02031

7.35673

0.03449

0.03773

-0.19963

84.03440

0.00459

-0.00375

0.00059

0.00183

0.00366

0.88397

0.00636

0.03279

0.23686

-0.02525

0.01219

0.01514

1.80937

0.30989

0.10268

0.17655

0.53529

0.18359

0.18692

0.08272

1.19238

0.00198

0.01015

3.67837

0.01725

0.01887

-0.09982

42.01720

0.00229

-0.00188

0.00030

0.00091

0.00183

0.44198

0.00318

0.01640

0.11843

-0.01262

0.00609

0.00757

0.90469

0.15495

0.05134

0.08827

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low
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Continuing Calibration Verification (CCV) - US EPA Method  6020
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Continuing Calibration Blank (CCB) - US EPA Method  6020
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020
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Continuing Calibration Verification (CCV) - US EPA Method  6020
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Continuing Calibration Blank (CCB) - US EPA Method  6020
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102.5

101.1

0.66

0.79

0.72

1.19

Reference CPS

7985798

302355

8248441

203523

1672660

12141454

3889814

5223927

%RSD

0.79

0.72

0.47

1.62

0.58

0.39

2

3

CPS

8029239

293387

8456955

205729

1736193

9328100

5283410

193

Tune Step

3

2

3

2

3

3

2

3

72

72

115

165

165

193

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

m/z

6

45

45

0.17

0.69

0.27

0.57

0.42

0.24

0.28

0.42

0.94

1.50

0.40

1.60

0.33

0.78

0.74

0.71

1.09

0.82

0.87

0.28

0.87

0.74

1.84

1.82

0.69

1.65

0.74

1.38

0.67

1893239

1675894

7460138

3357045

7884318

7645187

7602157

1814074

3566345

142512

2460603

1186436

2899979

3558136

3403185

711820

1810426

1534351

911112

2331566

1608393

14839

1101202

1136492

826617

798404

4249965

93291

841574

3

3

3

2

3

3

2

2

3

2

3

3

2

2

2

2

3

2

3

3

3

2

2

3

3

2

2

2

3

193

193

193

193

193

193

165

165

193

193

193

193

165

165

165

165

165

165

115

115

115

165

165

165

72

72

72

72

115

206

207

208

209

232

238

181

182

185

195

197

205

139

140

141

146

147

178

111

118

121

125

133

137

95

101

103

105

107

(Pb)

(Pb)

Pb

Bi

Th

U

Ta

W

Re

Pt

Au

Tl

La

Ce

Pr

Nd

Sm

Hf

Cd

Sn

Sb

Te

Cs

Ba

Mo

Ru

Rh

Pd

Ag

2

3

TuneFile

he.u

nogas.u

TuneStep
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Initial Calibration Verification (ICV) - US EPA Method  6020

FAILED

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

103.5

109.9

100.8

110.5

103.4

105.2

104.1

102.8

113.5

100.7

102.6

106.0

102.9

110.8

105.5

109.9

103.1

102.0

107.1

111.2

101.6

%Recovery

103.8

105.4

103.8

109.5

100

50

50

100

100

100

50

100

100

100

100

100

1000

100

100

1000

1000

1000

1000

1000

100

ExpectedValue

100

100

200

1000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

103.48284

54.92580

50.41552

110.53824

103.37140

105.20624

52.02822

102.77213

113.46389

100.71397

102.64151

106.04771

1029.42247

110.79505

105.53022

1098.77657

1031.31101

1020.23869

1070.87832

1112.00119

101.60522

Meas Value

103.82280

105.41233

207.69794

1095.19378

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T01:32:38-05:00

Type ICV

VialNumber 1104

Sample Name ICV 1747061

Data File Name 103_ICV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.2

101.3

104.4

101.5

103.2

Lower Limit

80

80

80

80

%Recovery

101.3

96.1

102.6

97.4

103.61672660

9138713

5124619

11746841

3858371

5139631

16.77

0.34

17.46

0.56

14.29

Reference CPS

7985798

302355

8248441

203523

%RSD

12.24

0.66

16.10

1.51

11.581733143

9432749

5190582

12266246

3916804

5304204

3

2

3

2

3

CPS

8086234

290514

8464972

198314

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

100.3

106.1

105.8

103.7

101.5

106.7

81.1

106.6

106.9

100.9

104.4

108.9

103.3

104.9

103.0

105.1

107.9

98.4

101.5

101.0

102.2

101.4

103.7

100.8

105.0

111.5

108.6

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.05174

106.06668

105.83309

103.68766

101.48200

106.73518

81.11506

106.58084

106.85035

10.08851

104.35238

108.94596

103.26430

104.91542

103.01079

105.07737

107.89750

19.67473

101.48124

100.95730

51.10079

101.44569

103.73112

50.41552

105.01732

111.54496

10.86355

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Initial Calibration Blank (ICB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.01968

0.21671

-0.04389

0.05540

-0.01338

-0.18000

-0.00085

0.00127

0.00381

-0.00740

0.01211

0.23171

0.00495

0.00265

-0.03323

0.23234

0.93390

0.29365

1.12471

0.01505

Meas Value

-0.00826

0.01573

6.72117

-2.75723

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T01:39:18-05:00

Type ICB

VialNumber 4

Sample Name ICB 1747053

Data File Name 104_ICB.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.5

100.5

100.4

101.7

101.2

Lower Limit

80

80

80

80

%Recovery

101.0

102.5

100.6

105.1

99.91672660

9138713

5124619

11746841

3858371

5139631

1.09

0.49

1.79

0.51

1.07

Reference CPS

7985798

302355

8248441

203523

%RSD

0.94

1.57

0.38

2.59

1.311671567

9187574

5152024

11788134

3925071

5203313

3

2

3

2

3

CPS

8063219

310012

8295156

213872

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.28565

0.01222

0.13557

0.11298

0.00435

0.05198

0.08200

1.29649

0.00285

0.00116

1.12830

0.00195

0.00022

0.00056

0.00098

0.00032

0.00076

0.38094

0.00128

0.10130

0.02274

0.09060

0.01919

0.21671

0.33257

-0.00328

0.00471

0.00831

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

110.1

101.3

107.8

116.2

111.1

106.7

103.3

120.1

115.1

99.6

103.5

101.2

111.2

117.4

112.2

112.1

101.8

101.9

106.1

120.0

104.8

%Recovery

104.9

105.4

101.0

106.0

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.50372

25.32101

5.38974

1.16157

22.22713

10.67361

5.16553

6.00750

5.75631

9.95707

10.35374

2.02330

55.59643

2.34816

5.61053

56.02875

50.87836

101.94109

106.09016

120.03886

5.23993

Meas Value

5.24460

0.52724

101.01079

52.99447

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T01:46:03-05:00

Type CRI

VialNumber 1101

Sample Name CRI 1747054

Data File Name 105LCCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.4

102.1

102.7

102.8

102.6

Lower Limit

80

80

80

80

%Recovery

102.2

99.4

101.1

97.9

100.21672660

9138713

5124619

11746841

3858371

5139631

0.75

1.60

0.76

0.55

1.43

Reference CPS

7985798

302355

8248441

203523

%RSD

0.61

1.53

0.10

2.21

0.551675443

9450899

5230872

12068428

3966093

5271034

3

2

3

2

3

CPS

8162022

300654

8337645

199197

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

FAILED

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

91.6

112.9

121.0

121.9

119.9

110.8

102.5

120.3

111.8

105.1

115.9

115.2

118.0

116.4

115.5

105.4

113.2

76.5

105.4

107.5

111.5

99.5

105.3

107.8

111.1

118.5

111.9

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.83287

3.38740

24.20707

2.43823

1.19851

11.08173

10.25299

6.01375

11.17750

1.05149

5.79559

2.30425

2.35901

11.64283

2.30956

2.10748

11.32036

1.53014

0.52696

2.14932

5.57613

9.95084

1.05295

5.38974

11.11481

11.84635

0.55968

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile
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TuneStep
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Interference Check Sample A (ICS-A) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

120000

0.434

0.8

120000

120000

120000

120000

120000

2400

QC High

1.388

0.7

20

120000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.84135

3.63574

0.09203

0.67661

0.08035

-0.12786

2.15777

0.00539

0.08006

1.36173

0.56563

90860.16840

0.30621

0.23685

91861.46828

87283.98959

99589.31462

92553.18924

97700.88757

1930.09657

Meas Value

0.70605

0.01144

6.14774

94019.51574

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T01:52:44-05:00

Type ICSA

VialNumber 1105

Sample Name ICSA 1747057

Data File Name 106ICSA.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 1:57 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.6

100.3

98.8

91.2

91.1

Lower Limit

80

80

80

80

%Recovery

103.0

107.4

105.1

100.0

99.81672660

9138713

5124619

11746841

3858371

5139631

0.19

1.92

1.45

0.91

0.79

Reference CPS

7985798

302355

8248441

203523

%RSD

0.52

1.57

0.76

0.35

1.681669124

8550037

5138584

11607537

3517059

4683726

3

2

3

2

3

CPS

8227517

324744

8667683

203479

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2400

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.06172

0.38461

0.13061

0.45612

0.02224

0.48782

5.05457

1.53403

0.00838

0.01893

0.04704

0.85278

0.04494

0.10486

0.00162

0.01407

0.01000

0.31317

-0.04843

-0.00131

0.13329

0.09111

0.05478

3.63574

1931.98893

0.00140

0.00020

0.00680

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb
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Ru
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Pd

2

3
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Interference Check Sample AB (ICS-AB) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

106.3

114.0

95.5

98.8

95.6

102.8

105.4

107.8

112.2

95.8

94.9

104.6

90.4

104.0

96.4

93.5

88.1

97.5

94.9

97.0

93.6

%Recovery

102.6

102.3

102.1

96.0

50

25

2050

50

50

50

25

50

50

50

50

50

100000

50

50

100000

100000

100000

100000

100000

2100

ExpectedValue

50

50

100

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

53.15884

28.48953

1957.84882

49.42043

47.79069

51.39810

26.36104

53.88861

56.12080

47.90332

47.45819

52.29982

90401.28622

51.98979

48.20707

93527.23266

88091.33307

97531.50350

94860.01210

97002.62905

1966.11621

Meas Value

51.27863

51.15406

102.05701

96047.62410

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T01:59:26-05:00

Type ICSAB

VialNumber 1106

Sample Name ICSAB 1747058

Data File Name 107ICSB.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.3

102.4

98.2

91.7

91.0

Lower Limit

80

80

80

80

%Recovery

100.7

104.4

103.8

97.9

98.81672660

9138713

5124619

11746841

3858371

5139631

1.62

10.68

1.02

8.67

0.67

Reference CPS

7985798

302355

8248441

203523

%RSD

0.88

9.55

0.72

6.26

0.651652107

8528219

5245251

11532624

3539403

4674721

3

2

3

2

3

CPS

8043423

315757

8558281

199325

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

96.9

109.0

110.3

105.8

104.2

104.9

102.1

105.5

111.2

97.5

108.7

107.9

106.9

105.7

107.1

97.6

107.9

95.1

97.9

112.9

110.6

91.6

97.5

95.5

96.6

100.4

91.1

10

50

50

50

50

50

50

50

50

5

50

50

50

50

50

50

50

10

50

50

25

50

50

2050

50

50

5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

9.69003

54.50913

55.14587

52.87999

52.11973

52.45505

51.06536

52.74406

55.61724

4.87466

54.32530

53.93665

53.45571

52.84993

53.54467

48.78958

53.92927

9.50566

48.93399

56.46368

27.64322

45.81271

48.74149

1957.84882

48.28378

50.19655

4.55595

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

107.0

110.6

123.1

111.6

105.8

106.1

106.4

101.8

114.2

105.2

104.8

107.9

106.6

113.3

107.4

111.0

104.8

102.9

111.5

100.9

100.9

%Recovery

100.5

102.1

99.1

105.3

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

107.00263

55.29951

61.54713

111.55403

105.78722

106.07936

53.18955

101.76211

114.21483

105.20494

104.77405

107.88395

2664.99254

113.33688

107.36203

2774.38641

2620.29051

2573.39642

2787.09142

2522.27988

100.88158

Meas Value

100.49543

102.07682

198.29138

2631.47635

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T02:06:03-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 108_CCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.9

96.6

102.1

94.5

100.9

Lower Limit

80

80

80

80

%Recovery

99.8

93.2

102.3

94.0

101.71672660

9138713

5124619

11746841

3858371

5139631

1.02

13.83

1.27

13.47

0.44

Reference CPS

7985798

302355

8248441

203523

%RSD

0.38

13.67

1.27

12.00

0.471701285

9314412

4951702

11988143

3647840

5183337

3

2

3

2

3

CPS

7968448

281690

8436823

191279

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

100.3

103.9

106.4

99.6

99.2

110.4

103.9

109.6

100.8

104.5

100.2

108.4

106.9

105.5

105.6

105.0

106.5

100.6

100.1

101.5

106.1

106.8

106.1

123.1

107.1

107.4

106.4

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.06833

103.86723

106.43799

99.64255

99.19792

110.37688

103.90694

109.61354

100.84272

10.45189

100.20783

108.35262

106.94797

105.49198

105.59979

104.99008

106.45901

20.11541

100.06438

101.48214

53.05299

106.77430

106.14329

61.54713

107.09276

107.44689

10.63763

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.01032

0.17476

-0.21118

0.00827

-0.05774

-0.19969

-0.00159

0.00121

0.00354

-0.01103

-0.02552

1.56786

-0.00601

-0.00796

0.19985

0.09386

0.44292

0.29528

-1.23184

0.12044

Meas Value

0.12792

0.01062

4.56269

-2.00888

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T02:12:45-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 109_CCB.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 2:17 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.5

102.3

98.4

102.0

98.5

Lower Limit

80

80

80

80

%Recovery

97.3

105.2

98.2

107.9

98.31672660

9138713

5124619

11746841

3858371

5139631

4.79

1.13

5.19

1.00

3.76

Reference CPS

7985798

302355

8248441

203523

%RSD

8.23

1.79

5.64

2.71

5.961644567

9089571

5243033

11560662

3936542

5065082

3

2

3

2

3

CPS

7770443

318144

8096845

219545

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.30077

0.00993

0.04296

0.03428

0.00327

0.01165

0.01975

0.69233

0.00249

0.00184

0.95561

-0.00290

0.00005

0.00097

0.00102

0.00061

0.00120

0.42264

0.00326

0.05465

0.04601

0.14840

0.01581

0.17476

6.03719

-0.00207

0.00256

0.00461

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.99641

0.01038

0.04410

0.17957

0.00526

0.34359

0.04599

2.04795

-0.02506

0.24691

322.98920

0.53927

0.08285

0.70987

0.77013

40.14855

FinalConcentration

0.58587

0.00987

13.34520

10.98813

10.69106

107.57681

14.66418

2.90147

0.99820

0.00519

0.02205

0.08978

0.00263

0.17179

0.02299

1.02398

-0.01253

0.12346

161.49460

0.26964

0.04142

0.35493

0.38507

20.07428

Meas Value

0.29293

0.00493

6.67260

5.49407

5.34553

53.78840

7.33209

1.45073

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 099CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431087

Operator CB 7700

Acq Date Time 2019-06-15T02:19:28-05:00

Type Sample

VialNumber 3101

Sample Name MB 160-431087/1-A

Data File Name 110SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 2:24 AM on:6/15/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

95.3

Lower Limit

80

80

80

80

80

80

80

80

108.9

101.2

96.5

102.9

96.4

102.3

1672660

9138713

5124619

11746841

3858371

5139631

8.04

0.96

9.19

0.64

9.26

Reference CPS

7985798

302355

8248441

203523

5275296

11328340

3948727

4895525

%RSD

7.30

1.85

9.13

2.55

6.97

3

2

3

CPS

7603308

316772

7881816

221637

1692324

8822568

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

95.2

104.8

95.6

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.01265

0.01608

0.16635

0.17323

0.26995

0.02692

0.08851

0.03864

0.00557

0.05732

0.05388

0.75285

0.00309

0.17767

0.01587

2.65870

0.03837

0.08617

0.01209

0.00417

0.00340

0.43866

0.00752

14.85362

0.09086

0.17957

8.86128

-0.01510

0.00633

0.00804

0.08318

0.08662

0.13498

0.01346

0.04425

0.01932

0.00279

0.02866

0.02694

0.37643

0.00155

0.08883

0.00793

1.32935

0.01919

0.04308

0.00605

0.00209

0.00170

0.21933

0.00376

7.42681

0.04543

0.08978

4.43064

-0.00755

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 2:24 AM on:6/15/2019Page 348 of 1906



Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

917.06296

0.68650

978.87616

976.91790

986.32285

480.59362

987.94548

0.01835

925.52486

914.12058

938.16421

10072.23915

970.61193

1024.38434

9772.86657

9859.30083

970.72873

9759.49519

10271.75440

957.25946

FinalConcentration

101.46575

106.07316

197.81475

9841.02980

458.53148

0.34325

489.43808

488.45895

493.16143

240.29681

493.97274

0.00918

462.76243

457.06029

469.08210

5036.11957

485.30597

512.19217

4886.43328

4929.65042

485.36437

4879.74760

5135.87720

478.62973

Meas Value

50.73287

53.03658

98.90738

4920.51490

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T02:26:12-05:00

Type Sample

VialNumber 3102

Sample Name LCS 160-431087/2-A

Data File Name 111SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 2:30 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.1

99.8

101.3

98.9

100.0

Lower Limit

80

80

80

80

%Recovery

96.3

96.1

99.0

98.1

103.91672660

9138713

5124619

11746841

3858371

5139631

1.91

1.10

1.20

0.37

0.32

Reference CPS

7985798

302355

8248441

203523

%RSD

0.66

0.72

1.33

0.43

0.931737138

9151610

5116580

11898303

3817814

5141615

3

2

3

2

3

CPS

7689064

290517

8163347

199754

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

180.45442

994.77477

988.10042

1010.31342

1010.84310

0.38185

1.00825

938.24290

0.02356

0.01474

-0.23319

996.18699

0.03258

0.05289

0.01000

0.02718

973.23425

188.86010

929.19311

1016.17387

459.78846

0.18295

0.00657

0.68650

470.06859

-0.01728

0.06827

0.01414

90.22721

497.38739

494.05021

505.15671

505.42155

0.19092

0.50413

469.12145

0.01178

0.00737

-0.11660

498.09349

0.01629

0.02644

0.00500

0.01359

486.61712

94.43005

464.59655

508.08694

229.89423

0.09147

0.00328

0.34325

235.03429

-0.00864

0.03414

0.00707

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

58.07993

7.53406

1916.71204

2111.10828

1685.98910

2042.67973

1155.88127

82.21148

542.66458

1432.31888

2613.75219

120528.73395

557.06290

1026.01908

24822.75106

72353.74953

5472.07218

20730.22749

48776.92752

3740.30430

FinalConcentration

67.36534

1125.89933

849.74837

2140.51956

5.80799

0.75341

191.67120

211.11083

168.59891

204.26797

115.58813

8.22115

54.26646

143.23189

261.37522

12052.87339

55.70629

102.60191

2482.27511

7235.37495

547.20722

2073.02275

4877.69275

374.03043

Meas Value

6.73653

112.58993

84.97484

214.05196

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T02:32:46-05:00

Type Sample

VialNumber 3103

Sample Name LCSSRM 160-431087/3-A

Data File Name 112SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 2:37 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.6

103.0

101.3

101.9

100.6

Lower Limit

80

80

80

80

%Recovery

98.1

98.3

101.1

97.6

101.91672660

9138713

5124619

11746841

3858371

5139631

1.32

10.04

0.88

9.80

1.06

Reference CPS

7985798

302355

8248441

203523

%RSD

1.00

11.33

0.93

8.30

0.391704017

9192681

5279371

11893986

3933371

5168623

3

2

3

2

3

CPS

7830366

297146

8341971

198636

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1554.70778

1191.63619

6.01070

122.92895

1015.06759

1.54499

-0.11058

29.72214

-0.00006

-0.03139

-1.81293

2750.08808

236.40971

518.31085

62.91744

217.11090

40.03906

459.81507

2297.40815

1079.98171

473.58096

1.16437

11.69616

7.53406

1209.98237

-0.07186

0.06486

0.03964

155.47078

119.16362

0.60107

12.29290

101.50676

0.15450

-0.01106

2.97221

-0.00001

-0.00314

-0.18129

275.00881

23.64097

51.83109

6.29174

21.71109

4.00391

45.98151

229.74081

107.99817

47.35810

0.11644

1.16962

0.75341

120.99824

-0.00719

0.00649

0.00396

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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nogas.u

TuneStep

Page 1 of 1 Printed at: 2:37 AM on:6/15/2019Page 350 of 1906



Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

43.11148

1.59339

151.29064

170.48836

51.37292

14.94989

405.28525

73.36847

436.47849

74.27972

816.78053

156779.38802

98.24366

36.48569

15921.67331

23416.11015

137.62084

7529.14304

44558.18497

890.89522

FinalConcentration

26.38445

12.47238

35.28209

469.28613

21.55574

0.79670

75.64532

85.24418

25.68646

7.47495

202.64262

36.68423

218.23924

37.13986

408.39026

78389.69401

49.12183

18.24285

7960.83665

11708.05508

68.81042

3764.57152

22279.09248

445.44761

Meas Value

13.19223

6.23619

17.64105

234.64307

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T02:39:29-05:00

Type Sample

VialNumber 3104

Sample Name 160-34268-B-1-A

Data File Name 113SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 2:44 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.2

95.5

103.6

93.1

98.7

Lower Limit

80

80

80

80

%Recovery

98.0

103.1

111.7

93.7

103.01672660

9138713

5124619

11746841

3858371

5139631

0.46

9.46

0.51

9.34

0.74

Reference CPS

7985798

302355

8248441

203523

%RSD

0.53

6.70

0.53

5.54

0.821723064

9062335

4894930

12166081

3590967

5075113

3

2

3

2

3

CPS

7828340

311677

9209835

190738

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.57439

111.84784

2.28439

59.40105

64.37919

1.86966

-0.00391

3.97430

0.00426

0.00820

-0.40123

712.83650

35.68443

82.29693

12.28817

57.51373

22.90589

1.79429

3.01668

22.72552

2.38125

0.28031

52.62499

1.59339

9.00138

-0.01198

0.01065

0.04774

1.78719

55.92392

1.14219

29.70053

32.18959

0.93483

-0.00196

1.98715

0.00213

0.00410

-0.20061

356.41825

17.84221

41.14846

6.14409

28.75686

11.45294

0.89715

1.50834

11.36276

1.19062

0.14016

26.31249

0.79670

4.50069

-0.00599

0.00533

0.02387

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

64.68599

1.71156

173.41791

230.74122

42.24994

21.24431

416.96763

83.15066

436.11540

96.14857

1042.58234

248329.85835

44.81033

31.40748

16406.15402

24577.71575

144.78700

7164.17989

51184.37677

1266.72659

FinalConcentration

32.41581

16.02118

60.71941

401.27315

32.34299

0.85578

86.70895

115.37061

21.12497

10.62216

208.48381

41.57533

218.05770

48.07428

521.29117

124164.92918

22.40516

15.70374

8203.07701

12288.85787

72.39350

3582.08995

25592.18838

633.36329

Meas Value

16.20791

8.01059

30.35971

200.63657

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T02:46:09-05:00

Type Sample

VialNumber 3105

Sample Name 160-34268-B-2-A

Data File Name 114SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 2:51 AM on:6/15/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.3

101.1

101.8

98.0

98.6

Lower Limit

80

80

80

80

%Recovery

100.0

119.7

124.4

98.7

102.71672660

9138713

5124619

11746841

3858371

5139631

0.92

4.26

1.35

4.69

0.74

Reference CPS

7985798

302355

8248441

203523

%RSD

1.23

4.95

1.09

5.09

0.221717614

8984287

5181731

11954803

3781877

5067318

3

2

3

2

3

CPS

7987026

362046

10264642

200831

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.69064

100.86264

2.57013

63.44969

23.14283

2.95440

0.00155

1.99711

0.00272

0.01423

-0.11527

2850.40160

42.31186

97.33691

14.61385

69.72844

33.77361

0.62223

0.10750

27.84056

3.53868

0.44167

57.41321

1.71156

6.89533

-0.01282

0.00752

0.04693

0.84532

50.43132

1.28507

31.72484

11.57141

1.47720

0.00077

0.99856

0.00136

0.00711

-0.05763

1425.20080

21.15593

48.66846

7.30693

34.86422

16.88680

0.31112

0.05375

13.92028

1.76934

0.22083

28.70660

0.85578

3.44767

-0.00641

0.00376

0.02346

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

89.83447

2.19852

227.75677

310.77946

127.91354

27.50695

505.97949

155.59260

553.84092

96.47675

2072.72042

213525.12623

255.53401

85.46779

17850.70690

25910.65970

300.82162

7103.54344

59549.67740

1149.45550

FinalConcentration

32.85545

13.22914

45.02702

527.11919

44.91723

1.09926

113.87839

155.38973

63.95677

13.75348

252.98975

77.79630

276.92046

48.23838

1036.36021

106762.56311

127.76700

42.73390

8925.35345

12955.32985

150.41081

3551.77172

29774.83870

574.72775

Meas Value

16.42773

6.61457

22.51351

263.55960

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T02:52:49-05:00

Type Sample

VialNumber 3106

Sample Name 160-34268-B-3-A

Data File Name 115SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 2:57 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.7

101.6

103.3

96.9

97.6

Lower Limit

80

80

80

80

%Recovery

100.0

113.1

116.7

96.3

101.41672660

9138713

5124619

11746841

3858371

5139631

0.90

3.42

1.37

4.01

1.19

Reference CPS

7985798

302355

8248441

203523

%RSD

0.58

2.66

0.30

2.14

0.951695947

8930220

5207983

12135598

3737133

5014564

3

2

3

2

3

CPS

7989625

342096

9623446

195974

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.96482

215.44937

2.34481

58.61313

354.36630

2.96371

-0.01184

1.23933

0.00771

0.02501

-0.43675

2186.43095

40.34719

93.78849

13.83792

65.34163

31.37891

1.34119

60.71757

25.80686

4.21979

0.20803

46.50412

2.19852

16.50944

-0.01358

0.01731

0.08588

1.48241

107.72468

1.17240

29.30656

177.18315

1.48186

-0.00592

0.61966

0.00386

0.01250

-0.21837

1093.21548

20.17359

46.89424

6.91896

32.67082

15.68945

0.67060

30.35878

12.90343

2.10989

0.10401

23.25206

1.09926

8.25472

-0.00679

0.00866

0.04294

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

56.63420

2.34804

153.18970

158.54596

36.76778

18.59275

362.97927

69.49882

369.15944

89.23077

706.19132

226049.05420

28.87802

28.22928

12620.77976

24277.26502

180.72045

7129.11413

29220.30064

1001.64435

FinalConcentration

31.24292

15.52257

46.20943

267.85152

28.31710

1.17402

76.59485

79.27298

18.38389

9.29638

181.48964

34.74941

184.57972

44.61539

353.09566

113024.52710

14.43901

14.11464

6310.38988

12138.63251

90.36022

3564.55706

14610.15032

500.82218

Meas Value

15.62146

7.76128

23.10472

133.92576

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T02:59:27-05:00

Type Sample

VialNumber 3107

Sample Name 160-34268-B-4-A

Data File Name 116SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 3:04 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.6

98.6

100.5

96.6

96.7

Lower Limit

80

80

80

80

%Recovery

98.0

113.2

118.3

96.6

100.41672660

9138713

5124619

11746841

3858371

5139631

0.74

5.87

0.79

5.53

1.05

Reference CPS

7985798

302355

8248441

203523

%RSD

0.56

4.91

0.07

3.56

1.381679997

8919093

5052671

11811211

3728090

4972009

3

2

3

2

3

CPS

7828631

342350

9756451

196550

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.92723

91.63178

2.22819

61.47414

23.14123

2.46944

0.01412

0.20458

0.00310

0.01916

-0.46132

934.34334

42.87248

98.35436

14.03188

62.71600

26.39057

0.46920

0.12253

25.84648

3.58468

0.49144

50.76192

2.34804

5.32916

-0.01249

0.00330

0.02469

0.46361

45.81589

1.11409

30.73707

11.57062

1.23472

0.00706

0.10229

0.00155

0.00958

-0.23066

467.17167

21.43624

49.17718

7.01594

31.35800

13.19528

0.23460

0.06126

12.92324

1.79234

0.24572

25.38096

1.17402

2.66458

-0.00625

0.00165

0.01234

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

59.24168

2.24888

166.69823

219.48516

42.83325

21.04115

400.26603

72.39510

430.66501

88.74707

946.03047

247247.47679

43.59246

32.91334

15426.55785

27682.86633

190.95496

8955.99406

33649.57350

1293.34058

FinalConcentration

37.25778

17.48216

59.39288

316.09365

29.62084

1.12444

83.34912

109.74258

21.41663

10.52057

200.13301

36.19755

215.33250

44.37354

473.01524

123623.73840

21.79623

16.45667

7713.27892

13841.43317

95.47748

4477.99703

16824.78675

646.67029

Meas Value

18.62889

8.74108

29.69644

158.04683

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T03:06:06-05:00

Type Sample

VialNumber 3108

Sample Name 160-34268-B-5-A

Data File Name 117SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 3:10 AM on:6/15/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.8

101.1

101.9

97.0

97.4

Lower Limit

80

80

80

80

%Recovery

98.3

119.0

123.4

97.7

101.41672660

9138713

5124619

11746841

3858371

5139631

0.84

11.26

0.58

10.32

0.08

Reference CPS

7985798

302355

8248441

203523

%RSD

0.25

9.23

0.40

9.95

0.831696854

8938360

5178916

11971717

3743909

5005668

3

2

3

2

3

CPS

7848006

359843

10179868

198773

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.71518

101.82267

2.59690

81.01449

22.70829

2.70608

0.01328

0.10822

0.00164

0.02825

-0.44180

1298.69584

52.91614

135.83967

20.61753

92.15867

35.86795

0.35665

0.09017

26.50085

3.86094

0.30498

81.09103

2.24888

5.12206

-0.01634

0.00411

0.02954

0.85759

50.91134

1.29845

40.50725

11.35415

1.35304

0.00664

0.05411

0.00082

0.01413

-0.22090

649.34792

26.45807

67.91983

10.30877

46.07933

17.93397

0.17832

0.04508

13.25043

1.93047

0.15249

40.54551

1.12444

2.56103

-0.00817

0.00205

0.01477

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181
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185

195

197
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139

140

141

146

147
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125

133

93
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103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

66.69071

1.85866

209.95044

296.32240

67.76986

20.98120

595.36446

94.69220

454.19716

99.42251

1959.24342

218948.11522

151.34111

51.60222

25428.79717

28425.52135

291.93732

8053.45382

75483.43758

1163.54583

FinalConcentration

35.12288

14.29878

53.56026

711.13965

33.34535

0.92933

104.97522

148.16120

33.88493

10.49060

297.68223

47.34610

227.09858

49.71126

979.62171

109474.05761

75.67056

25.80111

12714.39858

14212.76067

145.96866

4026.72691

37741.71879

581.77292

Meas Value

17.56144

7.14939

26.78013

355.56983

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T03:12:46-05:00

Type Sample

VialNumber 3109

Sample Name 160-34268-B-6-A

Data File Name 118SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 3:17 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.2

98.6

102.1

95.4

97.4

Lower Limit

80

80

80

80

%Recovery

99.4

114.1

119.2

96.3

101.61672660

9138713

5124619

11746841

3858371

5139631

1.24

2.81

0.52

3.48

0.61

Reference CPS

7985798

302355

8248441

203523

%RSD

1.24

3.19

0.60

2.45

0.921700079

8976306

5051158

11999085

3680012

5005339

3

2

3

2

3

CPS

7940901

344982

9834312

196065

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.40376

139.71311

2.29920

63.06415

111.72885

2.69631

0.01944

0.37942

0.00242

0.01958

-0.45426

2306.99058

40.94335

97.52922

14.43586

68.65519

29.45061

0.50950

5.99737

25.80773

3.35106

0.43173

56.54730

1.85866

10.18578

-0.01182

0.01355

0.06146

0.70188

69.85655

1.14960

31.53207

55.86443

1.34815

0.00972

0.18971

0.00121

0.00979

-0.22713

1153.49529

20.47167

48.76461

7.21793

34.32759

14.72531

0.25475

2.99869

12.90386

1.67553

0.21587

28.27365

0.92933

5.09289

-0.00591

0.00678

0.03073

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193
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165

165

165

165

165
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115

115

115
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72
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72
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

206.42020

1.85170

368.84812

630.56960

341.96185

66.62741

1306.48766

571.13024

879.80761

76.78636

3995.22305

145510.25960

667.30129

178.82452

35204.53089

44221.39530

1325.93462

10644.62844

134112.64025

1323.65158

FinalConcentration

56.31063

11.93331

39.49297

1118.16861

103.21010

0.92585

184.42406

315.28480

170.98092

33.31370

653.24383

285.56512

439.90381

38.39318

1997.61152

72755.12980

333.65064

89.41226

17602.26545

22110.69765

662.96731

5322.31422

67056.32012

661.82579

Meas Value

28.15531

5.96666

19.74649

559.08430

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T03:19:24-05:00

Type Sample

VialNumber 3110

Sample Name 160-34268-B-7-A

Data File Name 119SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 3:24 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.3

97.4

103.8

92.3

95.5

Lower Limit

80

80

80

80

%Recovery

96.1

106.8

112.8

91.5

97.61672660

9138713

5124619

11746841

3858371

5139631

1.33

8.19

0.46

7.31

0.43

Reference CPS

7985798

302355

8248441

203523

%RSD

0.75

4.90

0.40

4.77

0.361632121

8804786

4993886

12190141

3560319

4907811

3

2

3

2

3

CPS

7677002

322943

9304077

186229

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

4.74950

730.79775

2.43936

75.18814

1982.30586

4.46969

0.00982

0.08861

0.01796

0.02932

-0.47738

4754.31908

87.39596

195.44092

31.36403

145.38628

61.77879

4.82702

39.22839

22.84624

3.78452

0.15339

30.54017

1.85170

31.78721

-0.00721

0.08532

0.29757

2.37475

365.39888

1.21968

37.59407

991.15293

2.23484

0.00491

0.04430

0.00898

0.01466

-0.23869

2377.15954

43.69798

97.72046

15.68202

72.69314

30.88939

2.41351

19.61419

11.42312

1.89226

0.07669

15.27009

0.92585

15.89360

-0.00360

0.04266

0.14878

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce

Pr

Nd

Sm
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Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru
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Pd

2

3

TuneFile
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TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

FAILED

QC Flag

FAILED

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

113.8

97.4

124.4

119.0

111.2

105.3

121.8

129.8

112.8

99.2

102.9

105.5

106.3

118.4

112.7

110.1

99.6

89.7

96.7

128.3

112.8

%Recovery

116.4

120.4

100.5

76.1

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.69156

24.35719

6.22163

1.18975

22.24984

10.52719

6.08776

6.49214

5.63819

9.92105

10.29081

2.11049

53.17429

2.36705

5.63401

55.03492

49.81311

89.72639

96.66476

128.30341

5.64022

Meas Value

5.82243

0.60197

100.49501

38.07393

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T03:26:01-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 120LCCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.1

100.1

93.4

102.0

94.6

Lower Limit

80

80

80

80

%Recovery

91.3

98.0

92.4

95.8

91.61672660

9138713

5124619

11746841

3858371

5139631

6.45

0.91

6.52

0.68

5.34

Reference CPS

7985798

302355

8248441

203523

%RSD

6.24

0.40

6.12

1.36

6.551531331

8689677

5129608

10967177

3935210

4860891

3

2

3

2

3

CPS

7287733

296208

7619821

195036

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

FAILED

FAILED

QC ISTD Table

FAILED

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80.8

122.8

118.0

125.6

129.9

107.3

95.5

98.6

119.7

106.7

112.3

126.2

115.7

116.1

116.5

107.9

121.8

79.1

116.6

114.8

118.8

106.7

104.4

124.4

110.3

119.3

113.0

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.61669

3.68355

23.60147

2.51227

1.29874

10.72845

9.55008

4.93082

11.97055

1.06673

5.61320

2.52329

2.31397

11.60711

2.32954

2.15900

12.18424

1.58294

0.58319

2.29624

5.94193

10.66954

1.04372

6.22163

11.03329

11.93353

0.56514

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

101.7

105.5

101.8

108.1

101.1

101.0

105.5

101.3

107.5

98.6

98.6

102.5

101.0

108.6

104.2

103.2

96.9

97.5

103.1

101.5

101.4

%Recovery

100.1

102.3

97.4

98.5

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

101.74648

52.75431

50.90069

108.14872

101.07880

101.00763

52.74008

101.29645

107.54496

98.63251

98.56538

102.52260

2526.06358

108.63046

104.22328

2578.85954

2422.96433

2438.05731

2577.92573

2537.60653

101.38931

Meas Value

100.13625

102.32277

194.80029

2462.07102

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T03:32:42-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 121_CCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.1

101.7

104.0

100.7

101.8

Lower Limit

80

80

80

80

%Recovery

100.6

98.3

103.0

97.9

103.61672660

9138713

5124619

11746841

3858371

5139631

0.67

7.38

0.31

7.43

0.47

Reference CPS

7985798

302355

8248441

203523

%RSD

0.39

7.89

0.96

4.34

0.801732668

9423731

5213401

12212961

3886832

5231699

3

2

3

2

3

CPS

8030469

297195

8499876

199245

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

100.3

104.1

99.2

98.6

98.9

103.7

97.0

103.0

100.3

97.7

100.3

108.1

100.7

99.6

100.1

99.0

106.8

100.8

100.7

100.6

106.6

101.1

99.3

101.8

102.4

103.1

102.1

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.05989

104.08796

99.24675

98.56804

98.85187

103.66354

97.04435

102.96997

100.34817

9.76581

100.26738

108.14962

100.69814

99.55654

100.08018

99.01774

106.81142

20.15313

100.73875

100.61683

53.30057

101.11229

99.32986

50.90069

102.43100

103.06870

10.21377

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.01279

0.22743

-0.08147

-0.01621

-0.02524

0.14398

-0.00194

0.00179

-0.00878

-0.01089

0.00452

0.48111

-0.00347

-0.00182

0.16335

0.17125

-0.51273

-8.05446

-4.72601

0.01796

Meas Value

0.05084

0.00580

3.01069

-17.01532

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T03:39:23-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 122_CCB.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 3:44 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.4

101.3

103.1

101.3

104.2

Lower Limit

80

80

80

80

%Recovery

103.3

103.4

104.1

105.3

103.11672660

9138713

5124619

11746841

3858371

5139631

2.30

3.68

1.15

3.80

0.49

Reference CPS

7985798

302355

8248441

203523

%RSD

0.78

2.49

0.69

1.60

2.141724177

9634404

5191970

12111518

3906862

5353826

3

2

3

2

3

CPS

8247546

312513

8589141

214273

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.23847

0.02039

-0.03201

0.05489

0.00387

0.02320

0.01638

0.62650

0.00272

0.00355

0.66301

0.01006

0.00045

0.00125

0.00111

0.00249

-0.00093

0.33980

0.00039

0.01692

0.02983

0.13878

0.01806

0.22743

0.72065

-0.00808

0.00164

0.00047

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

169.72015

2.14077

261.64330

598.70545

273.22475

50.80661

845.51033

400.14684

551.63542

89.93511

3171.31141

192794.29603

656.41844

165.13020

32273.41107

34867.51334

663.29628

9319.67921

104992.10414

1293.13576

FinalConcentration

45.79084

13.23385

47.67100

915.17019

84.86008

1.07039

130.82165

299.35273

136.61237

25.40330

422.75516

200.07342

275.81771

44.96755

1585.65570

96397.14801

328.20922

82.56510

16136.70553

17433.75667

331.64814

4659.83960

52496.05207

646.56788

Meas Value

22.89542

6.61693

23.83550

457.58509

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T03:46:08-05:00

Type Sample

VialNumber 3111

Sample Name 160-34268-B-8-A

Data File Name 123SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.3

99.6

102.8

95.2

97.6

Lower Limit

80

80

80

80

%Recovery

97.4

111.4

118.3

95.4

100.11672660

9138713

5124619

11746841

3858371

5139631

0.96

4.62

0.51

4.80

1.49

Reference CPS

7985798

302355

8248441

203523

%RSD

1.31

2.80

1.32

2.82

1.041673979

9077156

5102449

12075726

3672596

5016031

3

2

3

2

3

CPS

7780672

336893

9754075

194068

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.04442

370.83859

2.38887

73.04482

844.09480

3.92662

0.05167

0.91920

0.01287

0.02396

-0.20419

3566.84795

51.64542

139.46453

22.05208

112.16946

54.00349

1.50763

28.14248

23.71855

4.38380

0.33646

54.21024

2.14077

22.65342

-0.00361

0.04702

0.19451

1.52221

185.41930

1.19444

36.52241

422.04740

1.96331

0.02584

0.45960

0.00643

0.01198

-0.10210

1783.42398

25.82271

69.73226

11.02604

56.08473

27.00175

0.75381

14.07124

11.85928

2.19190

0.16823

27.10512

1.07039

11.32671

-0.00181

0.02351

0.09725

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

52.06599

2.56101

88.10496

125.01226

86.84023

16.27810

334.28363

47.15494

405.27115

91.34514

444.09358

249949.93663

55.12376

40.52199

12058.52030

29152.68258

168.03992

11103.40795

14139.02832

1275.95386

FinalConcentration

28.99147

20.86598

66.26625

470.04741

26.03299

1.28051

44.05248

62.50613

43.42012

8.13905

167.14182

23.57747

202.63557

45.67257

222.04679

124974.96831

27.56188

20.26100

6029.26015

14576.34129

84.01996

5551.70397

7069.51416

637.97693

Meas Value

14.49573

10.43299

33.13312

235.02370

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T03:52:45-05:00

Type Sample

VialNumber 3112

Sample Name 160-34268-B-9-A

Data File Name 124SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 3:57 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.0

98.7

100.2

97.2

96.3

Lower Limit

80

80

80

80

%Recovery

95.2

108.0

109.5

96.4

98.31672660

9138713

5124619

11746841

3858371

5139631

0.47

7.36

0.85

7.61

1.35

Reference CPS

7985798

302355

8248441

203523

%RSD

2.11

8.18

0.24

7.77

0.851645031

8774506

5060145

11775084

3749186

4951768

3

2

3

2

3

CPS

7600612

326408

9030843

196214

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.70812

131.31086

2.90605

85.77635

37.03619

2.38394

0.02712

-0.21300

0.00365

0.01358

-0.39830

1016.24438

44.85263

112.97548

19.19867

93.48790

33.63134

0.40499

0.15796

25.36135

5.23775

0.24895

85.59586

2.56101

5.00570

-0.01109

0.01145

0.03243

0.85406

65.65543

1.45302

42.88817

18.51810

1.19197

0.01356

-0.10650

0.00183

0.00679

-0.19915

508.12219

22.42632

56.48774

9.59933

46.74395

16.81567

0.20250

0.07898

12.68067

2.61888

0.12448

42.79793

1.28051

2.50285

-0.00555

0.00573

0.01621

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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nogas.u
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

60.44973

2.45461

149.73999

183.68003

31.80545

18.36200

499.18732

71.02104

401.99392

94.62368

781.69635

235124.67716

34.00169

35.50841

15525.93248

27947.90120

298.35351

7883.00119

39384.93150

1126.18518

FinalConcentration

34.49607

16.46442

48.13227

271.91665

30.22487

1.22731

74.86999

91.84002

15.90272

9.18100

249.59366

35.51052

200.99696

47.31184

390.84818

117562.33858

17.00085

17.75420

7762.96624

13973.95060

149.17675

3941.50060

19692.46575

563.09259

Meas Value

17.24803

8.23221

24.06614

135.95833

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T03:59:25-05:00

Type Sample

VialNumber 3201

Sample Name 160-34268-B-10-A

Data File Name 125SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 4:04 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.1

98.5

97.6

95.7

94.3

Lower Limit

80

80

80

80

%Recovery

93.4

109.9

113.0

94.0

97.91672660

9138713

5124619

11746841

3858371

5139631

5.93

0.80

5.25

0.62

4.48

Reference CPS

7985798

302355

8248441

203523

%RSD

3.02

1.19

5.45

1.46

3.271637605

8601033

5046255

11469863

3691562

4846614

3

2

3

2

3

CPS

7459339

332208

9317403

191404

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.95782

99.13414

2.23667

67.85655

24.58533

2.70465

0.02019

-0.41129

0.00566

0.01519

-0.40819

1517.40951

51.51079

124.15077

17.61635

77.71999

29.75679

0.39447

0.22868

27.79603

3.91558

0.46180

52.52821

2.45461

4.60914

-0.00674

0.00478

0.03976

0.47891

49.56707

1.11833

33.92828

12.29266

1.35232

0.01009

-0.20564

0.00283

0.00760

-0.20409

758.70475

25.75540

62.07538

8.80818

38.86000

14.87840

0.19724

0.11434

13.89802

1.95779

0.23090

26.26410

1.22731

2.30457

-0.00337

0.00239

0.01988

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

45.91573

2.08487

129.80896

155.60174

26.51726

17.18253

328.53519

59.67661

326.66153

83.43542

780.07709

202902.28687

32.06571

26.41644

12574.82542

22834.08264

167.14678

7110.11994

24431.00806

868.26205

FinalConcentration

28.35290

14.03520

39.82894

231.10294

22.95786

1.04243

64.90448

77.80087

13.25863

8.59127

164.26759

29.83831

163.33077

41.71771

390.03855

101451.14343

16.03285

13.20822

6287.41271

11417.04132

83.57339

3555.05997

12215.50403

434.13103

Meas Value

14.17645

7.01760

19.91447

115.55147

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T04:06:05-05:00

Type Sample

VialNumber 3202

Sample Name 160-34268-B-11-A

Data File Name 126SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 4:11 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.4

96.2

102.1

94.5

98.1

Lower Limit

80

80

80

80

%Recovery

96.7

108.8

114.5

92.5

99.31672660

9138713

5124619

11746841

3858371

5139631

0.31

8.52

0.73

8.25

1.56

Reference CPS

7985798

302355

8248441

203523

%RSD

1.14

7.92

2.02

8.86

0.901661573

8993036

4931970

11992358

3647974

5042313

3

2

3

2

3

CPS

7722053

329057

9440977

188313

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.63386

85.55694

2.10098

66.41806

19.38660

2.07006

0.01593

-0.38274

0.00275

0.01624

-0.44211

1043.41801

43.18715

98.45618

13.90969

60.55368

22.75652

0.23790

0.10714

23.53359

2.96242

0.32319

42.08135

2.08487

3.45262

-0.00799

0.00809

0.03686

0.31693

42.77847

1.05049

33.20903

9.69330

1.03503

0.00796

-0.19137

0.00138

0.00812

-0.22106

521.70901

21.59357

49.22809

6.95485

30.27684

11.37826

0.11895

0.05357

11.76680

1.48121

0.16160

21.04067

1.04243

1.72631

-0.00399

0.00404

0.01843

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193
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165

165

165

165
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115

115

115
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72

72

72

72

72

205

208

209
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Tl

Pb
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Th

U

Hf
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W

Re
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

61.74669

1.83846

158.87053

165.38434

76.90385

22.75898

378.39690

59.13672

470.99257

91.84023

723.69764

303018.85795

59.19917

43.13846

13862.46428

38232.46842

200.27651

13026.91868

19519.97116

2110.49792

FinalConcentration

46.02477

19.69933

77.21047

304.94627

30.87334

0.91923

79.43527

82.69217

38.45193

11.37949

189.19845

29.56836

235.49629

45.92011

361.84882

151509.42897

29.59958

21.56923

6931.23214

19116.23421

100.13825

6513.45934

9759.98558

1055.24896

Meas Value

23.01239

9.84966

38.60524

152.47313

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T04:12:43-05:00

Type Sample

VialNumber 3203

Sample Name 160-34268-B-12-A

Data File Name 127SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 4:17 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.4

96.4

93.8

94.9

91.4

Lower Limit

80

80

80

80

%Recovery

88.9

105.7

106.8

92.7

91.81672660

9138713

5124619

11746841

3858371

5139631

7.35

6.56

7.19

5.63

6.76

Reference CPS

7985798

302355

8248441

203523

%RSD

9.75

5.58

5.13

5.48

7.701535613

8257698

4938210

11014837

3661810

4696539

3

2

3

2

3

CPS

7099767

319517

8811320

188702

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.63736

135.01175

3.25264

91.32836

26.86722

2.82584

0.02404

-0.45655

0.00456

0.01847

-0.43968

1673.77554

48.42282

121.83768

21.18535

110.51082

45.45834

0.25654

0.09990

29.28012

5.13055

0.66966

117.49037

1.83846

4.23062

-0.01888

0.00831

0.04070

1.31868

67.50587

1.62632

45.66418

13.43361

1.41292

0.01202

-0.22827

0.00228

0.00923

-0.21984

836.88777

24.21141

60.91884

10.59268

55.25541

22.72917

0.12827

0.04995

14.64006

2.56527

0.33483

58.74518

0.91923

2.11531

-0.00944

0.00416

0.02035

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193
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165

165

165

165
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115
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

34.10488

1.77353

107.28942

85.22789

18.88838

13.51921

247.05487

55.61497

213.62677

78.57360

515.28188

152247.74069

26.42964

18.53016

6672.91706

15448.34846

84.73560

4262.57406

7767.99652

697.04319

FinalConcentration

23.83827

12.13297

25.20405

212.48737

17.05244

0.88677

53.64471

42.61394

9.44419

6.75961

123.52744

27.80748

106.81338

39.28680

257.64094

76123.87034

13.21482

9.26508

3336.45853

7724.17423

42.36780

2131.28703

3883.99826

348.52160

Meas Value

11.91914

6.06648

12.60203

106.24368

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T04:19:24-05:00

Type Sample

VialNumber 3204

Sample Name 160-34268-B-13-A

Data File Name 128SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 4:24 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.2

94.5

100.2

95.4

96.4

Lower Limit

80

80

80

80

%Recovery

92.4

97.4

102.5

90.2

95.21672660

9138713

5124619

11746841

3858371

5139631

0.73

2.51

2.06

2.74

0.93

Reference CPS

7985798

302355

8248441

203523

%RSD

0.44

1.57

0.83

0.32

0.911591858

8700219

4843690

11766779

3682211

4953017

3

2

3

2

3

CPS

7380829

294600

8454255

183500

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.17065

79.63978

1.88298

47.54247

16.90896

1.43317

0.03789

-0.65703

0.00234

0.01336

-0.54707

520.45364

33.36067

72.71162

9.86388

43.41562

17.58909

0.09847

0.03401

20.42316

2.28365

0.25518

19.55327

1.77353

2.07147

-0.00994

0.00625

0.02174

0.08532

39.81989

0.94149

23.77123

8.45448

0.71659

0.01895

-0.32851

0.00117

0.00668

-0.27353

260.22682

16.68034

36.35581

4.93194

21.70781

8.79455

0.04924

0.01700

10.21158

1.14182

0.12759

9.77663

0.88677

1.03574

-0.00497

0.00313

0.01087

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165
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115

115

115

165

165
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72
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72
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205

208
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232

238

178
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185

195

197
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139
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111
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125

133
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105
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Pb
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

86.69329

1.80401

355.62739

347.65524

114.08158

27.70855

705.14955

164.68694

647.67840

125.81588

2339.96791

171232.58221

469.83754

87.53146

25905.25378

31725.12214

599.01882

8428.90094

86802.61833

1106.85038

FinalConcentration

38.88338

11.84505

36.33111

1023.08468

43.34664

0.90201

177.81370

173.82762

57.04079

13.85428

352.57478

82.34347

323.83920

62.90794

1169.98396

85616.29110

234.91877

43.76573

12952.62689

15862.56107

299.50941

4214.45047

43401.30917

553.42519

Meas Value

19.44169

5.92253

18.16555

511.54234

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T04:26:02-05:00

Type Sample

VialNumber 3205

Sample Name 160-34268-B-14-A

Data File Name 129SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 4:30 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.2

98.2

104.1

94.9

98.7

Lower Limit

80

80

80

80

%Recovery

95.5

106.3

115.2

96.1

101.81672660

9138713

5124619

11746841

3858371

5139631

9.26

6.29

9.97

6.57

9.36

Reference CPS

7985798

302355

8248441

203523

%RSD

7.39

6.56

7.83

6.56

6.461702866

9157070

5030469

12229257

3662805

5071762

3

2

3

2

3

CPS

7629587

321372

9501311

195679

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.86277

294.97500

2.00249

67.69221

535.12346

2.83709

0.02025

-0.82223

0.00709

0.01432

-0.50222

3475.85738

84.71768

237.32219

39.36571

157.72184

46.61698

2.44072

25.32734

22.55618

2.80282

0.45694

42.39504

1.80401

33.96918

-0.01269

0.02962

0.07824

1.43138

147.48750

1.00125

33.84611

267.56173

1.41855

0.01013

-0.41112

0.00354

0.00716

-0.25111

1737.92869

42.35884

118.66110

19.68285

78.86092

23.30849

1.22036

12.66367

11.27809

1.40141

0.22847

21.19752

0.90201

16.98459

-0.00635

0.01481

0.03912

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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193

193

193
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165
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

114.51670

1.55143

402.64142

616.54424

223.48921

34.41677

904.55669

267.06321

654.23845

79.79213

3431.60293

148386.09341

425.95909

124.37015

37586.12316

29258.31549

614.70331

7420.24396

120731.41878

921.17586

FinalConcentration

39.53539

10.85690

30.35680

930.71405

57.25835

0.77572

201.32071

308.27212

111.74461

17.20838

452.27835

133.53161

327.11922

39.89606

1715.80146

74193.04670

212.97955

62.18507

18793.06158

14629.15775

307.35166

3710.12198

60365.70939

460.58793

Meas Value

19.76770

5.42845

15.17840

465.35703

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T04:32:38-05:00

Type Sample

VialNumber 3206

Sample Name 160-34268-B-15-A

Data File Name 130SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 4:37 AM on:6/15/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.4

99.4

100.7

94.6

95.7

Lower Limit

80

80

80

80

%Recovery

94.3

115.6

120.2

94.8

99.31672660

9138713

5124619

11746841

3858371

5139631

0.24

0.32

0.90

0.66

0.69

Reference CPS

7985798

302355

8248441

203523

%RSD

0.91

0.80

1.15

2.16

0.711661247

8811217

5095001

11828917

3651653

4918214

3

2

3

2

3

CPS

7530058

349630

9912406

192842

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.89545

355.69145

2.16064

62.46582

833.68474

2.95257

-0.00166

-0.66601

0.00962

0.01221

-0.50505

4062.33578

48.35492

126.15758

19.22742

91.57136

42.75406

4.19775

38.26861

22.61550

3.02676

0.30520

34.64396

1.55143

31.16711

-0.01388

0.03570

0.13699

1.44772

177.84572

1.08032

31.23291

416.84237

1.47629

-0.00083

-0.33301

0.00481

0.00610

-0.25253

2031.16789

24.17746

63.07879

9.61371

45.78568

21.37703

2.09887

19.13430

11.30775

1.51338

0.15260

17.32198

0.77572

15.58356

-0.00694

0.01785

0.06849

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107
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118

121

125

133
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101
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105

Tl

Pb
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Th

U

Hf
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W
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Nb
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Pd
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3
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

127.37143

1.44345

475.71430

515.82423

235.13705

33.59308

1104.05547

302.04236

743.29133

96.86813

3096.95849

139099.85736

462.33342

134.50617

31264.12600

34065.67525

740.09424

8294.22718

150964.90365

1212.61252

FinalConcentration

50.97356

11.81273

38.91082

1237.60641

63.68572

0.72173

237.85715

257.91212

117.56852

16.79654

552.02774

151.02118

371.64567

48.43406

1548.47924

69549.92868

231.16671

67.25309

15632.06300

17032.83762

370.04712

4147.11359

75482.45183

606.30626

Meas Value

25.48678

5.90636

19.45541

618.80320

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T04:39:14-05:00

Type Sample

VialNumber 3207

Sample Name 160-34268-B-16-A

Data File Name 131SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 4:44 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

86.2

104.5

91.4

98.5

84.8

Lower Limit

80

80

80

80

%Recovery

84.6

111.3

101.9

96.3

88.51672660

9138713

5124619

11746841

3858371

5139631

8.42

5.48

7.68

6.10

7.27

Reference CPS

7985798

302355

8248441

203523

%RSD

9.29

5.43

7.47

5.71

8.331480425

7874419

5355648

10734786

3799713

4357435

3

2

3

2

3

CPS

6754797

336628

8406388

195939

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

4.53422

600.84677

1.91698

73.25762

1271.91875

2.97691

0.01117

-0.72446

0.01099

0.01516

-0.46111

4307.98983

49.97078

128.90032

20.22436

94.48875

46.52575

6.20795

49.71494

25.74669

3.48519

0.29954

33.28395

1.44345

44.55701

-0.01194

0.05333

0.16680

2.26711

300.42339

0.95849

36.62881

635.95938

1.48846

0.00558

-0.36223

0.00549

0.00758

-0.23056

2153.99491

24.98539

64.45016

10.11218

47.24437

23.26288

3.10398

24.85747

12.87335

1.74260

0.14977

16.64197

0.72173

22.27851

-0.00597

0.02666

0.08340

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

88.01093

1.59868

329.15891

330.10275

129.91631

24.25807

607.87244

173.34341

507.96912

173.24568

1724.56768

228759.46287

229.84593

79.97238

22425.47030

30907.34659

412.04259

7093.82884

68483.13583

1203.07779

FinalConcentration

37.47030

13.61421

41.51889

718.22712

44.00547

0.79934

164.57945

165.05138

64.95816

12.12904

303.93622

86.67171

253.98456

86.62284

862.28384

114379.73143

114.92297

39.98619

11212.73515

15453.67329

206.02130

3546.91442

34241.56792

601.53890

Meas Value

18.73515

6.80711

20.75944

359.11356

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T04:45:52-05:00

Type Sample

VialNumber 3208

Sample Name 160-34268-B-17-A

Data File Name 132SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 4:50 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.6

102.8

100.9

98.8

94.9

Lower Limit

80

80

80

80

%Recovery

93.7

114.0

113.9

95.9

97.91672660

9138713

5124619

11746841

3858371

5139631

2.62

2.67

2.41

1.86

1.56

Reference CPS

7985798

302355

8248441

203523

%RSD

1.21

1.62

0.99

1.35

1.871637642

8736698

5269204

11852727

3813188

4876338

3

2

3

2

3

CPS

7480905

344534

9393594

195176

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.96049

260.42569

2.29245

60.27455

394.05756

2.92637

0.00416

-0.87342

0.00869

0.02253

-0.51701

2615.41874

45.75264

110.16400

16.25057

73.99363

32.47978

3.08211

25.97824

27.54191

3.58216

0.17575

35.56974

1.59868

21.43205

-0.01005

0.02978

0.09634

0.98024

130.21285

1.14622

30.13727

197.02878

1.46319

0.00208

-0.43671

0.00434

0.01126

-0.25850

1307.70937

22.87632

55.08200

8.12529

36.99682

16.23989

1.54105

12.98912

13.77096

1.79108

0.08788

17.78487

0.79934

10.71602

-0.00502

0.01489

0.04817

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

FAILED

Zr

Nb

Mo
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Continuing Calibration Verification (CCV) - US EPA Method  6020
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Continuing Calibration Blank (CCB) - US EPA Method  6020
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

70.26622

2.10529

241.47396

231.20808

36.16471

19.55480

413.86041

70.65835

442.46861

94.84248

933.83751

253044.86598

43.30585

37.98269

15486.99037

29746.01551

239.43403

9062.01405

40064.51951

1402.36546

FinalConcentration

35.43425

17.04212

53.66696

306.22301

35.13311

1.05265

120.73698

115.60404

18.08236

9.77740

206.93021

35.32918

221.23430

47.42124

466.91875

126522.43299

21.65292

18.99134

7743.49518

14873.00775

119.71702

4531.00702

20032.25975

701.18273

Meas Value

17.71712

8.52106

26.83348

153.11151

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T05:12:34-05:00

Type Sample

VialNumber 3209

Sample Name 160-34268-B-18-A

Data File Name 136SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 5:17 AM on:6/15/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.0

99.8

102.5

96.8

98.0

Lower Limit

80

80

80

80

%Recovery

96.7

116.6

121.5

96.9

101.31672660

9138713

5124619

11746841

3858371

5139631

1.10

10.01

1.93

9.54

0.83

Reference CPS

7985798

302355

8248441

203523

%RSD

1.66

8.63

0.58

7.53

0.641693770

9137244

5112216

12039957

3736099

5035110

3

2

3

2

3

CPS

7725313

352618

10025561

197215

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.60204

98.71003

2.69387

66.71165

21.71297

3.43099

0.06341

-0.30530

0.00638

0.01268

-0.13773

1945.45059

47.69458

109.73467

15.96183

72.94777

29.17859

0.55208

0.11903

27.64465

3.27586

0.55447

73.32388

2.10529

3.78021

-0.01283

0.00528

0.03657

0.80102

49.35502

1.34694

33.35582

10.85648

1.71549

0.03170

-0.15265

0.00319

0.00634

-0.06886

972.72530

23.84729

54.86733

7.98091

36.47388

14.58929

0.27604

0.05951

13.82233

1.63793

0.27724

36.66194

1.05265

1.89011

-0.00642

0.00264

0.01828

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197
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139

140

141

146

147
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125
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105

Tl

Pb
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Th
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Hf
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

66.59820

2.31049

174.70117

218.46954

45.06646

24.72133

408.85132

95.13159

440.58330

104.75768

1035.36321

265071.95551

43.95030

37.82962

16129.60466

27270.55624

211.79939

7906.07510

40045.59162

1168.33682

FinalConcentration

33.39841

16.40711

46.68646

273.99145

33.29910

1.15524

87.35058

109.23477

22.53323

12.36067

204.42566

47.56580

220.29165

52.37884

517.68161

132535.97775

21.97515

18.91481

8064.80233

13635.27812

105.89969

3953.03755

20022.79581

584.16841

Meas Value

16.69921

8.20356

23.34323

136.99572

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T05:19:15-05:00

Type Sample

VialNumber 3210

Sample Name 160-34268-B-19-A

Data File Name 137SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 5:24 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.3

92.7

101.1

89.8

96.9

Lower Limit

80

80

80

80

%Recovery

94.9

108.1

119.5

90.3

99.51672660

9138713

5124619

11746841

3858371

5139631

0.86

10.22

1.55

9.97

1.09

Reference CPS

7985798

302355

8248441

203523

%RSD

0.95

8.92

0.67

7.07

0.751663902

8889538

4751908

11880971

3463603

4981538

3

2

3

2

3

CPS

7579824

326981

9855977

183830

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.99088

101.97183

2.73218

67.36596

24.19815

3.07263

0.04293

-0.66835

0.00310

0.01806

-0.38982

1135.10047

53.35607

124.13638

18.00946

82.97697

33.48155

0.32039

0.13368

27.76176

3.44734

0.15460

59.69824

2.31049

3.10717

-0.00262

0.00716

0.05636

0.49544

50.98591

1.36609

33.68298

12.09907

1.53631

0.02147

-0.33418

0.00155

0.00903

-0.19491

567.55024

26.67803

62.06819

9.00473

41.48849

16.74078

0.16019

0.06684

13.88088

1.72367

0.07730

29.84912

1.15524

1.55358

-0.00131

0.00358

0.02818

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au
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Ce
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Nd
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Cd

Sn
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Te
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Nb
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Ru
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Pd
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

61.05766

1.92436

166.30053

218.82565

44.08226

21.19305

406.99508

88.22806

464.81738

111.83904

1081.93053

250413.05532

41.64417

36.13774

19410.30996

32517.36294

223.92263

9190.54213

46219.30215

1441.09805

FinalConcentration

35.05880

16.29495

19.83252

116.44265

6.10577

0.19244

16.63005

21.88256

4.40823

2.11930

40.69951

8.82281

46.48174

11.18390

108.19305

25041.30553

4.16442

3.61377

1941.03100

3251.73629

22.39226

919.05421

4621.93021

144.10980

Meas Value

3.50588

1.62950

1.98325

11.64427

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T05:25:56-05:00

Type Sample

VialNumber 3211

Sample Name 160-34268-B-19-A SD

Data File Name 138SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 5:30 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.8

98.4

102.0

98.0

100.4

Lower Limit

80

80

80

80

%Recovery

97.0

101.3

105.1

97.9

101.71672660

9138713

5124619

11746841

3858371

5139631

0.60

0.65

0.87

0.55

1.36

Reference CPS

7985798

302355

8248441

203523

%RSD

0.73

1.08

0.54

2.55

0.581701529

9210945

5040932

11980063

3783124

5161598

3

2

3

2

3

CPS

7743465

306409

8667707

199151

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.13319

98.71391

1.97883

75.73488

22.78021

2.78329

-0.01642

-8.02510

-0.00380

0.00799

-2.47440

1283.79507

50.80402

117.22934

17.05752

79.21120

33.67148

-0.09422

0.15030

73.29693

3.11602

0.46207

57.72567

1.92436

-0.21004

-0.02757

-0.00558

-0.01061

0.01332

9.87139

0.19788

7.57349

2.27802

0.27833

-0.00164

-0.80251

-0.00038

0.00080

-0.24744

128.37951

5.08040

11.72293

1.70575

7.92112

3.36715

-0.00942

0.01503

7.32969

0.31160

0.04621

5.77257

0.19244

-0.02100

-0.00276

-0.00056

-0.00106

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208
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232

238
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185

195

197
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139
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141

146

147
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125

133
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101

103

105
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W
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Sn
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Nb
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Pd
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

966.74017

2.20321

1103.26386

1473.12042

960.32568

394.74534

1699.18159

111.47133

1085.12915

807.59710

3042.61794

243852.28237

1027.24005

1049.70892

48911.38616

101256.49887

980.72906

19890.59337

108308.47953

1829.58860

FinalConcentration

182.38773

127.69575

236.02984

8020.38609

483.37008

1.10161

551.63193

736.56021

480.16284

197.37267

849.59080

55.73567

542.56458

403.79855

1521.30897

121926.14118

513.62003

524.85446

24455.69308

50628.24943

490.36453

9945.29668

54154.23977

914.79430

Meas Value

91.19386

63.84787

118.01492

4010.19305

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T05:32:39-05:00

Type Sample

VialNumber 3212

Sample Name 160-34268-A-19-C MS

Data File Name 139SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 5:37 AM on:6/15/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.7

96.9

99.4

92.8

93.7

Lower Limit

80

80

80

80

%Recovery

91.8

119.0

122.0

94.8

97.71672660

9138713

5124619

11746841

3858371

5139631

1.32

5.15

1.07

5.00

0.88

Reference CPS

7985798

302355

8248441

203523

%RSD

0.94

3.65

0.50

2.55

0.601633896

8650460

4964364

11679362

3579636

4815410

3

2

3

2

3

CPS

7334034

359747

10061107

193009

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

183.21965

1097.18696

985.15846

1104.26896

1066.13157

5.26506

0.19604

576.08361

0.01837

0.01826

-0.38971

2145.61124

56.49120

131.14808

21.37074

110.58160

1020.24677

187.30095

933.89357

978.66793

239.42312

0.37444

45.43076

2.20321

438.62751

-0.01675

0.07244

0.09083

91.60982

548.59348

492.57923

552.13448

533.06579

2.63253

0.09802

288.04180

0.00918

0.00913

-0.19486

1072.80562

28.24560

65.57404

10.68537

55.29080

510.12338

93.65047

466.94678

489.33397

119.71156

0.18722

22.71538

1.10161

219.31375

-0.00837

0.03622

0.04541

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

961.45292

2.25226

1143.27623

1221.74067

955.08941

364.10788

1560.10731

50.82240

1117.56360

820.26745

2022.64125

250354.20438

991.34267

1015.41813

22945.14676

102419.51967

1000.14629

20321.63499

52603.02036

2193.24010

FinalConcentration

185.11194

131.26129

243.35666

7951.35477

480.72646

1.12613

571.63812

610.87033

477.54470

182.05394

780.05366

25.41120

558.78180

410.13372

1011.32062

125177.10219

495.67133

507.70907

11472.57338

51209.75984

500.07314

10160.81750

26301.51018

1096.62005

Meas Value

92.55597

65.63065

121.67833

3975.67739

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T05:39:08-05:00

Type Sample

VialNumber 3301

Sample Name 160-34268-A-19-D MSD

Data File Name 140SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 5:43 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.2

100.6

97.0

97.5

94.2

Lower Limit

80

80

80

80

%Recovery

90.5

118.3

115.9

96.9

96.41672660

9138713

5124619

11746841

3858371

5139631

13.06

7.68

11.98

6.52

13.03

Reference CPS

7985798

302355

8248441

203523

%RSD

10.31

5.30

10.95

5.25

10.311612552

8612492

5157179

11396901

3763237

4841790

3

2

3

2

3

CPS

7228180

357679

9563109

197124

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

189.91711

1119.14882

964.51460

1129.72318

1076.61355

5.78437

0.16372

545.70789

0.02057

0.01970

-0.41923

2330.11361

51.63060

112.60210

16.20624

71.60244

1049.77866

193.12509

959.98326

1008.09017

235.73140

0.67599

49.50324

2.25226

446.05196

-0.01072

0.07639

0.04490

94.95855

559.57441

482.25730

564.86159

538.30677

2.89218

0.08186

272.85394

0.01028

0.00985

-0.20961

1165.05681

25.81530

56.30105

8.10312

35.80122

524.88933

96.56255

479.99163

504.04508

117.86570

0.33799

24.75162

1.12613

223.02598

-0.00536

0.03820

0.02245

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

166.70696

2.29024

181.45583

589.34556

239.39889

114.86349

495.94325

87.52279

526.51372

260.00664

998.15223

246256.42930

83.79250

136.60790

14740.53900

25147.63701

186.44862

7232.87533

38766.30004

1217.64628

FinalConcentration

131.85711

26.59747

1942.00688

237.86317

83.35348

1.14512

90.72792

294.67278

119.69944

57.43174

247.97162

43.76139

263.25686

130.00332

499.07611

123128.21465

41.89625

68.30395

7370.26950

12573.81850

93.22431

3616.43766

19383.15002

608.82314

Meas Value

65.92855

13.29874

971.00344

118.93158

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T05:45:40-05:00

Type Sample

VialNumber 3302

Sample Name 160-34268-B-19-A PDS

Data File Name 141SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 5:50 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.2

99.9

101.1

96.2

96.1

Lower Limit

80

80

80

80

%Recovery

92.5

113.1

118.8

93.9

99.51672660

9138713

5124619

11746841

3858371

5139631

0.86

1.30

1.03

0.68

0.68

Reference CPS

7985798

302355

8248441

203523

%RSD

0.41

0.25

0.44

1.56

0.901663788

8973553

5117491

11872857

3713260

4939955

3

2

3

2

3

CPS

7385771

342035

9795735

191011

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

41.98542

152.98469

3.37663

106.58308

45.98364

2.81618

0.21321

117.04882

0.00694

0.00748

-0.49457

1145.20632

47.71616

110.41380

16.10312

73.64711

243.21240

39.77849

9.87369

70.10269

109.05077

0.24211

53.12291

2.29024

108.51343

-0.01256

0.01215

0.02880

20.99271

76.49234

1.68831

53.29154

22.99182

1.40809

0.10660

58.52441

0.00347

0.00374

-0.24728

572.60316

23.85808

55.20690

8.05156

36.82356

121.60620

19.88925

4.93684

35.05135

54.52538

0.12106

26.56146

1.14512

54.25671

-0.00628

0.00608

0.01440

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.07482

0.00173

0.14994

-0.02907

0.00345

0.11149

0.09771

0.78217

0.15432

0.13829

22.79322

0.26757

0.02031

0.43494

0.20874

29.58979

FinalConcentration

0.46410

0.00428

26.04237

-41.14332

3.92773

6.78063

10.54496

-13.14948

0.03741

0.00087

0.07497

-0.01453

0.00172

0.05574

0.04885

0.39109

0.07716

0.06915

11.39661

0.13378

0.01015

0.21747

0.10437

14.79489

Meas Value

0.23205

0.00214

13.02119

-20.57166

1.96386

3.39032

5.27248

-6.57474

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 099CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431088

Operator CB 7700

Acq Date Time 2019-06-15T05:52:17-05:00

Type Sample

VialNumber 3303

Sample Name MB 160-431088/1-A

Data File Name 142SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 5:57 AM on:6/15/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

99.3

Lower Limit

80

80

80

80

80

80

80

80

104.3

101.8

100.2

99.9

100.1

99.4

1672660

9138713

5124619

11746841

3858371

5139631

2.10

8.70

0.58

8.31

1.14

Reference CPS

7985798

302355

8248441

203523

5121093

11757390

3836183

5103840

%RSD

0.54

10.07

0.59

9.41

1.48

3

2

3

CPS

7438444

304939

8121584

212186

1702346

9160643

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

93.1

100.9

98.5

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00290

0.00622

-0.56013

0.50568

0.23808

0.26818

0.01649

0.00397

-0.00101

-0.01404

0.03459

5.35060

-0.00073

0.00000

0.02439

0.13118

0.00041

0.00423

-0.00038

-0.00044

0.00170

0.80960

0.00308

13.50878

0.03615

-0.02907

0.73600

-0.00899

0.00145

0.00311

-0.28006

0.25284

0.11904

0.13409

0.00825

0.00198

-0.00051

-0.00702

0.01730

2.67530

-0.00037

0.00000

0.01219

0.06559

0.00021

0.00211

-0.00019

-0.00022

0.00085

0.40480

0.00154

6.75439

0.01808

-0.01453

0.36800

-0.00449

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

892.35658

0.43855

956.42836

952.02631

980.41084

463.38626

1012.31345

0.00680

893.18975

887.81095

932.38896

9764.02950

936.68234

1004.67344

9197.56448

9431.98961

951.64806

9326.10591

10214.73983

944.30197

FinalConcentration

100.19055

105.17805

207.68570

9275.62136

446.17829

0.21928

478.21418

476.01316

490.20542

231.69313

506.15673

0.00340

446.59488

443.90547

466.19448

4882.01475

468.34117

502.33672

4598.78224

4715.99481

475.82403

4663.05295

5107.36991

472.15099

Meas Value

50.09528

52.58903

103.84285

4637.81068

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T05:59:01-05:00

Type Sample

VialNumber 3304

Sample Name LCS 160-431088/2-A

Data File Name 143SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 6:03 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.7

102.2

102.3

99.2

99.6

Lower Limit

80

80

80

80

%Recovery

93.8

97.6

99.0

99.6

101.51672660

9138713

5124619

11746841

3858371

5139631

1.46

4.59

0.72

3.89

0.90

Reference CPS

7985798

302355

8248441

203523

%RSD

0.71

3.35

0.43

2.64

0.261697916

9112523

5239209

12013263

3826203

5121178

3

2

3

2

3

CPS

7486721

295193

8165080

202650

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

179.54736

988.29397

969.61375

1001.64952

992.09205

0.20918

0.59599

894.54619

0.01682

0.01058

-0.54554

986.87803

0.02059

0.03011

0.01156

0.01420

959.40344

188.24147

925.44125

1004.77331

456.22353

0.17815

0.01490

0.43855

475.89923

-0.01424

0.06999

0.01609

89.77368

494.14698

484.80687

500.82476

496.04603

0.10459

0.29800

447.27309

0.00841

0.00529

-0.27277

493.43901

0.01029

0.01505

0.00578

0.00710

479.70172

94.12073

462.72062

502.38666

228.11177

0.08908

0.00745

0.21928

237.94962

-0.00712

0.03500

0.00805

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

63.61477

8.16002

1927.74205

2174.25765

1707.31830

2104.45036

1225.94324

86.55755

570.24946

1403.04148

2943.67293

129405.80003

569.37955

1042.02859

25111.26164

75411.09824

5231.64300

20863.67004

51639.19119

4052.37384

FinalConcentration

71.07252

1115.27192

933.25334

2055.98541

6.36148

0.81600

192.77421

217.42576

170.73183

210.44504

122.59432

8.65575

57.02495

140.30415

294.36729

12940.58000

56.93795

104.20286

2511.12616

7541.10982

523.16430

2086.36700

5163.91912

405.23738

Meas Value

7.10725

111.52719

93.32533

205.59854

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T06:05:34-05:00

Type Sample

VialNumber 3305

Sample Name LCSSRM 160-431088/3-A

Data File Name 144SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.1

101.3

98.8

100.4

97.6

Lower Limit

80

80

80

80

%Recovery

92.6

96.0

96.4

95.9

99.31672660

9138713

5124619

11746841

3858371

5139631

6.56

0.91

7.91

0.33

7.45

Reference CPS

7985798

302355

8248441

203523

%RSD

5.12

0.89

6.87

1.58

6.631660210

8967755

5192582

11601706

3875223

5018594

3

2

3

2

3

CPS

7393162

290406

7949531

195145

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1591.04107

1299.87731

5.43747

138.23127

1044.68330

1.48512

-0.15661

40.13832

0.00250

0.00023

-2.66276

2873.72668

263.63127

583.89080

70.06700

236.87546

43.85426

485.03401

2367.10213

1118.21328

548.30190

0.30235

11.73951

8.16002

1260.40972

-0.06487

0.10277

0.03892

159.10411

129.98773

0.54375

13.82313

104.46833

0.14851

-0.01566

4.01383

0.00025

0.00002

-0.26628

287.37267

26.36313

58.38908

7.00670

23.68755

4.38543

48.50340

236.71021

111.82133

54.83019

0.03024

1.17395

0.81600

126.04097

-0.00649

0.01028

0.00389

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm
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Cd

Sn
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Te

Cs

Nb
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Ru

Rh

Pd

2
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

71.61390

1.79931

188.13859

204.75192

51.34256

20.52664

377.04939

77.88117

469.16719

115.27909

911.86592

286616.40318

38.31631

33.88731

14202.40850

28701.72413

182.91567

8177.83970

33808.53382

1440.15864

FinalConcentration

35.53424

16.80918

80.13355

395.14502

35.80695

0.89965

94.06929

102.37596

25.67128

10.26332

188.52470

38.94058

234.58360

57.63955

455.93296

143308.20159

19.15815

16.94365

7101.20425

14350.86206

91.45783

4088.91985

16904.26691

720.07932

Meas Value

17.76712

8.40459

40.06677
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2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3
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3

3

3
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72
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72

72
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45

72
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45
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6

6

6
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66
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T06:12:17-05:00

Type Sample

VialNumber 3306

Sample Name 160-34268-B-20-A

Data File Name 145SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.5

99.1

101.7

97.2

98.1

Lower Limit

80

80

80
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91.9

113.1
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9138713

5124619

11746841

3858371

5139631

1.84
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1.70
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7985798

302355

8248441

203523
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0.961660331
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3

2

3

2

3

CPS
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342013

9661837
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Tune Step

3

2

3

2
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115
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165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl
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Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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109.87877

3.57626

66.85485

23.81383

3.19564
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5.55746

0.00210

0.01562

-0.48444

1518.97112
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104.39536

15.06513
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31.13953

1.19040

0.11566

30.29733

4.08555

0.24544

67.05044
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2.77873
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0.05783
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3
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2

2

2

3

2

3

3

2

2

2
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3

3

3

3
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2

2

2

3

2

2

2
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115
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

117.2

100.0

112.6

109.9

117.0

112.8

101.8

119.2

120.0

107.7

111.6

108.1

119.1

123.6

118.3

118.8

108.4

106.7

106.6

110.6

105.5

%Recovery

100.0

103.8

95.8

70.9

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.85816

24.99693

5.63079

1.09912

23.40649

11.27622

5.08788

5.96162

5.99874

10.77086

11.16090

2.16256

59.53320

2.47125

5.91711

59.40116

54.22258

106.67151

106.58761

110.60399

5.27675

Meas Value

4.99787

0.51876

95.80915

35.45368

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3
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3

3

3

2
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72

72

72

72

72

72

72

72

45

45

72

72

72
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45

45

45

45

45

45

ISTD

6

6

6

45

90

93
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63

66

75

78

88

89

51

52

55
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24

27
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39

44

47

m/z

7

9

11

23
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Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg
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P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T06:18:59-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 146LCCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120
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Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120
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80
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80

101.9

94.0

100.6

96.0

101.6

Lower Limit

80

80

80
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%Recovery
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87.6
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89.6

97.91672660

9138713

5124619

11746841

3858371

5139631

1.23

10.05

1.19

9.49

1.05

Reference CPS

7985798

302355

8248441

203523
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0.38
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9308113
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3

2

3

2

3

CPS
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7921742
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Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh
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120

120
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120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120
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80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80
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80

80

80

80

80

80

80
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95.7

113.9

129.6
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118.8

116.2

94.3

126.6

111.4

111.6

106.4

117.9

126.1

124.6

124.6

116.9

112.5

68.5

104.6

108.6

110.6

107.2

116.6

112.6

118.0

128.0

118.6

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.91394

3.41651

25.91781

2.36794

1.18818

11.61834

9.42523

6.33114

11.14482

1.11606

5.32236

2.35861

2.52141

12.45679

2.49238

2.33781

11.25325

1.36942

0.52279

2.17231

5.52997

10.72058

1.16623

5.63079

11.80416
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3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2
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193
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165
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193
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115
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209

232

238
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139
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

105.8

110.0

102.1

110.2

104.8

105.3

99.0

100.5

112.3

105.5

107.0

104.1

104.6

111.7

105.7

109.7

103.1

101.8

110.8

98.9

99.4

%Recovery

98.4

103.6

98.7

102.2

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

105.82278

54.98824

51.03498

110.16446

104.78967

105.33936

49.50519

100.53415

112.27296

105.49365

106.97943

104.07197

2614.06044

111.73059

105.66383

2742.96229

2576.91915

2544.11699

2770.83873

2473.50122

99.37391

Meas Value

98.36194

103.61368

197.35919

2554.98333

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T06:25:40-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 147_CCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120
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120
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12080

80

80

80

80

80

102.6

93.7

102.7

93.1

100.9

Lower Limit

80

80

80
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%Recovery

93.0

86.6

100.0

91.6
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9138713

5124619

11746841

3858371
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8.17

1.25

7.77
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7985798

302355

8248441

203523
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0.86
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3

2

3

2

3
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3

2

3

2

372

115

165
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In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table
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90

90
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90
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90
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90
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100
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100
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100
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50
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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98.88120
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107.30584
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99.12187

99.14577
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51.03498
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02177

0.24610

-0.07902

-0.02871

0.00791

0.05327

-0.00088

0.00105

-0.01491

-0.00078

0.03544

1.87866

0.00290

0.00046

0.15390

0.31326

-0.28061

-11.05549

-8.78836

0.01960

Meas Value

-0.01239

0.00652

5.29684

-24.67236

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T06:32:20-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 148_CCB.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 6:37 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.8

100.9

103.7

101.3

102.9

Lower Limit

80

80

80

80

%Recovery

94.3

100.7

99.5

102.0

100.71672660

9138713

5124619

11746841

3858371

5139631

1.11

0.02

1.67

0.61

0.51

Reference CPS

7985798

302355

8248441

203523

%RSD

1.33

1.84

0.48

3.04

1.141683934

9392612

5168871

12178440

3910293

5290930

3

2

3

2

3

CPS

7528803

304488

8204511

207536

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.33403

0.02986

0.05466

0.05546

0.00375

0.01657

0.02072

1.04287

0.00247

0.00001

0.64851

0.00377

0.00007

0.00136

0.00071

0.00000

0.00002

0.34103

0.00160

0.04462

0.02670

0.09016

0.01482

0.24610

0.41466

-0.00621

0.00173

0.00015

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

72.67957

2.68713

199.50224

228.69747

54.68064

21.49353

383.81058

80.86995

614.89399

138.60355

1005.79192

302219.23924

40.79243

35.31090

19229.30487

39137.89545

231.34713

10730.53190

39118.93606

1780.18577

FinalConcentration

36.03743

16.76586

95.84713

308.21492

7.26796

0.26871

19.95022

22.86975

5.46806

2.14935

38.38106

8.08700

61.48940

13.86036

100.57919

30221.92392

4.07924

3.53109

1922.93049

3913.78954

23.13471

1073.05319

3911.89361

178.01858

Meas Value

3.60374

1.67659

9.58471

30.82149

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T06:39:05-05:00

Type Sample

VialNumber 3307

Sample Name 160-34268-B-20-A SD

Data File Name 149SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 6:44 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.1

96.5

104.0

96.0

102.6

Lower Limit

80

80

80

80

%Recovery

93.9

95.5

103.2

94.0

102.21672660

9138713

5124619

11746841

3858371

5139631

0.68

9.17

0.61

7.25

0.71

Reference CPS

7985798

302355

8248441

203523

%RSD

0.15

8.42

0.74

5.20

0.321708694

9328908

4945924

12221540

3705415

5271081

3

2

3

2

3

CPS

7497075

288812

8512574

191220

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.30601

106.43580

3.78831

75.41301

22.90841

3.61245

0.02268

4.42670

0.00454

0.00676

-0.95018

1709.00030

49.46411

110.95599

15.83199

73.46963

30.16653

1.09412

0.12889

29.25646

3.90046

0.32499

71.87978

2.68713

3.95892

-0.08192

0.01239

0.03417

0.23060

10.64358

0.37883

7.54130

2.29084

0.36124

0.00227

0.44267

0.00045

0.00068

-0.09502

170.90003

4.94641

11.09560

1.58320

7.34696

3.01665

0.10941

0.01289

2.92565

0.39005

0.03250

7.18798

0.26871

0.39589

-0.00819

0.00124

0.00342

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

995.85675

2.89082

1173.01874

1257.49650

1037.61671

400.89740

1695.01174

96.36662

1178.99740

864.18149

2008.54406

247902.74090

1024.16157

1037.34807

27045.68062

111197.27347

1004.97111

22683.03353

124848.21391

2042.74026

FinalConcentration

182.60168

126.08187

243.23634

8587.30549

497.92837

1.44541

586.50937

628.74825

518.80836

200.44870

847.50587

48.18331

589.49870

432.09074

1004.27203

123951.37045

512.08078

518.67404

13522.84031

55598.63674

502.48555

11341.51676

62424.10696

1021.37013

Meas Value

91.30084

63.04094

121.61817

4293.65275

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T06:45:49-05:00

Type Sample

VialNumber 3308

Sample Name 160-34268-A-20-C MS

Data File Name 150SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 6:50 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.3

92.5

98.9

88.5

92.8

Lower Limit

80

80

80

80

%Recovery

87.8

107.3

114.8

90.1

96.71672660

9138713

5124619

11746841

3858371

5139631

0.79

5.92

0.55

5.34

1.46

Reference CPS

7985798

302355

8248441

203523

%RSD

0.67

5.91

1.87

6.70

0.541616830

8620029

4738058

11614900

3415451

4771516

3

2

3

2

3

CPS

7013968

324480

9469864

183322

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

186.33439

1103.21813

1036.26866

1119.67870

1066.41605

5.67175

0.32964

642.13917

0.02100

0.02344

-0.35290

2631.18180

51.23796

105.93313

16.86516

83.65686

1003.65957

187.48664

930.09604

972.32239

240.17202

0.55371

69.42579

2.89082

447.74789

-0.01908

0.07908

0.07222

93.16719

551.60906

518.13433

559.83935

533.20803

2.83587

0.16482

321.06958

0.01050

0.01172

-0.17645

1315.59090

25.61898

52.96657

8.43258

41.82843

501.82978

93.74332

465.04802

486.16119

120.08601

0.27686

34.71289

1.44541

223.87394

-0.00954

0.03954

0.03611

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

940.79061

2.40779

1153.14777

1202.71665

993.16551

390.51636

1508.77407

85.31126

1031.88546

783.23809

1726.42051

220537.75853

979.81347

1024.96347

21717.00579

93286.79994

875.42561

18586.89915

49630.71990

1821.44594

FinalConcentration

176.42868

126.77796

239.99996

7626.84838

470.39531

1.20389

576.57389

601.35833

496.58275

195.25818

754.38704

42.65563

515.94273

391.61905

863.21025

110268.87927

489.90673

512.48173

10858.50290

46643.39997

437.71281

9293.44957

24815.35995

910.72297

Meas Value

88.21434

63.38898

119.99998

3813.42419

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T06:52:20-05:00

Type Sample

VialNumber 3309

Sample Name 160-34268-A-20-D MSD

Data File Name 151SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 6:57 AM on:6/15/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.2

97.8

97.8

95.0

94.9

Lower Limit

80

80

80

80

%Recovery

86.6

118.7

121.3

95.1

96.21672660

9138713

5124619

11746841

3858371

5139631

1.28

7.76

1.67

7.54

2.63

Reference CPS

7985798

302355

8248441

203523

%RSD

2.04

7.35

2.13

10.01

1.391609505

8609000

5009667

11489099

3664274

4877010

3

2

3

2

3

CPS

6916810

358893

10006305

193524

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

181.15869

1085.33466

976.83974

1092.27497

1038.18539

4.54834

0.20034

615.15747

0.01984

0.04754

-0.43962

2868.33978

45.66613

93.04490

14.41855

73.28600

1026.57939

190.84967

942.12431

978.66971

248.64088

0.56683

46.83051

2.40779

450.67114

-0.01493

0.07777

0.07650

90.57934

542.66733

488.41987

546.13749

519.09269

2.27417

0.10017

307.57874

0.00992

0.02377

-0.21981

1434.16989

22.83306

46.52245

7.20928

36.64300

513.28970

95.42484

471.06216

489.33486

124.32044

0.28342

23.41526

1.20389

225.33557

-0.00747

0.03888

0.03825

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

167.20083

1.95671

191.25696

565.00875

241.66402

115.93341

446.54152

71.62277

579.31374

266.87718

908.52699

262906.63470

77.11367

129.40260

13006.44286

26227.59790

175.94607

7581.61420

31036.47554

1414.66741

FinalConcentration

129.93818

25.98433

1930.82841

351.85983

83.60041

0.97835

95.62848

282.50438

120.83201

57.96670

223.27076

35.81139

289.65687

133.43859

454.26350

131453.31735

38.55683

64.70130

6503.22143

13113.79895

87.97303

3790.80710

15518.23777

707.33370

Meas Value

64.96909

12.99216

965.41420

175.92992

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T06:58:53-05:00

Type Sample

VialNumber 3310

Sample Name 160-34268-B-20-A PDS

Data File Name 152SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 7:03 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.2

102.0

104.2

98.6

99.4

Lower Limit

80

80

80

80

%Recovery

90.9

111.6

117.6

95.0

101.61672660

9138713

5124619

11746841

3858371

5139631

11.30

4.81

11.24

4.40

10.76

Reference CPS

7985798

302355

8248441

203523

%RSD

8.71

3.10

8.93

2.27

8.861700086

9159687

5226505

12236296

3803061

5108445

3

2

3

2

3

CPS

7256247

337460

9697676

193419

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

41.29019

153.06789

3.71649

100.35923

43.48440

2.89285

0.17467

116.79658

0.00763

0.01150

-0.47710

1419.09305

40.68778

91.56109

13.15336

60.83675

231.96501

39.23311

9.86749

68.23594

106.82322

0.28979

59.24486

1.95671

104.90345

-0.00865

0.01374

0.02535

20.64509

76.53395

1.85824

50.17962

21.74220

1.44642

0.08733

58.39829

0.00381

0.00575

-0.23855

709.54653

20.34389

45.78054

6.57668

30.41838

115.98250

19.61656

4.93374

34.11797

53.41161

0.14489

29.62243

0.97835

52.45172

-0.00432

0.00687

0.01267

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

91.91736

2.73275

336.12899

330.93721

122.07801

31.07028

815.06217

202.48485

631.82612

75.44345

2083.26335

191885.51771

288.03044

114.82598

32735.99532

37679.87564

856.99413

9926.09323

106405.78857

1678.17609

FinalConcentration

44.12911

11.03088

94.56710

1523.12589

45.95868

1.36637

168.06449

165.46860

61.03900

15.53514

407.53109

101.24243

315.91306

37.72172

1041.63168

95942.75886

144.01522

57.41299

16367.99766

18839.93782

428.49706

4963.04661

53202.89429

839.08804

Meas Value

22.06455

5.51544

47.28355

761.56294

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T07:05:33-05:00

Type Sample

VialNumber 3311

Sample Name 160-34280-B-1-A

Data File Name 153SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 7:10 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.5

101.4

105.2

97.7

98.6

Lower Limit

80

80

80

80

%Recovery

93.8

108.1

114.4

95.5

102.21672660

9138713

5124619

11746841

3858371

5139631

6.37

6.53

6.58

7.89

5.75

Reference CPS

7985798

302355

8248441

203523

%RSD

5.93

7.54

6.28

6.72

6.251708910

9277505

5197522

12355790

3769777

5065545

3

2

3

2

3

CPS

7493277

326787

9434905

194392

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.20591

261.20010

2.80009

67.93330

493.25828

2.79416

0.02936

8.68905

0.00644

0.01587

-0.47964

2753.86101

63.22566

170.82135

27.50568

124.24376

43.34383

4.53588

19.48961

24.93452

3.37264

0.27572

41.02525

2.73275

18.88545

-0.00773

0.02076

0.11023

1.60296

130.60005

1.40004

33.96665

246.62914

1.39708

0.01468

4.34452

0.00322

0.00793

-0.23982

1376.93050

31.61283

85.41068

13.75284

62.12188

21.67191

2.26794

9.74481

12.46726

1.68632

0.13786

20.51262

1.36637

9.44272

-0.00387

0.01038

0.05512

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

53.56938

1.80524

448.18736

317.48608

175.33652

39.66221

593.31977

112.59211

776.10291

76.79237

2558.40697

223463.60349

244.66638

102.19360

14320.19583

34999.87340

329.83723

12310.34392

65517.20395

1156.73424

FinalConcentration

32.65103

18.25827

101.31361

582.49656

26.78469

0.90262

224.09368

158.74304

87.66826

19.83110

296.65989

56.29605

388.05146

38.39619

1279.20349

111731.80174

122.33319

51.09680

7160.09791

17499.93670

164.91861

6155.17196

32758.60198

578.36712

Meas Value

16.32552

9.12914

50.65681

291.24828

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T07:12:11-05:00

Type Sample

VialNumber 3312

Sample Name 160-34280-B-2-A

Data File Name 154SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.0

103.4

100.4

98.9

96.2

Lower Limit

80

80

80

80

%Recovery

91.2

107.8

108.5

99.7

99.41672660

9138713

5124619

11746841

3858371

5139631

3.85

1.21

5.03

1.36

4.41

Reference CPS

7985798

302355

8248441

203523

%RSD

3.16

2.12

3.60

2.85

3.001662003

8861747

5296645

11791603

3814240

4946005

3

2

3

2

3

CPS

7282410

325828

8949603

202877

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.99273

209.90350

3.70115

118.12117

215.76229

1.95389

0.00992

5.11953

0.00467

0.02267

-0.46984

3246.31324

60.74031

206.59689

49.80769

260.74444

86.40943

15.57943

8.58745

24.58110

4.99501

0.64456

72.44934

1.80524

10.01229

-0.01581

0.01726

0.05796

1.49636

104.95175

1.85058

59.06059

107.88114

0.97694

0.00496

2.55977

0.00233

0.01134

-0.23492

1623.15662

30.37016

103.29844

24.90385

130.37222

43.20472

7.78971

4.29373

12.29055

2.49750

0.32228

36.22467

0.90262

5.00615

-0.00790

0.00863

0.02898

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

57.88372

1.68611

329.86360

403.94074

127.76642

28.86177

1376.70186

111.79732

480.74727

82.32420

4620.55945

186895.65679

171.40997

71.04656

31523.97588

47328.65604

577.50306

12832.75315

187569.33014

1040.60698

FinalConcentration

52.79247

12.66686

70.15987

682.91763

28.94186

0.84306

164.93180

201.97037

63.88321

14.43089

688.35093

55.89866

240.37364

41.16210

2310.27972

93447.82839

85.70499

35.52328

15761.98794

23664.32802

288.75153

6416.37657

93784.66507

520.30349

Meas Value

26.39624

6.33343

35.07993

341.45882

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T07:18:47-05:00

Type Sample

VialNumber 3401

Sample Name 160-34280-B-3-A

Data File Name 155SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 7:23 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.9

97.8

99.7

93.9

95.0

Lower Limit

80

80

80

80

%Recovery

88.8

108.1

111.9

93.3

97.41672660

9138713

5124619

11746841

3858371

5139631

0.36

0.38

1.41

1.08

0.22

Reference CPS

7985798

302355

8248441

203523

%RSD

1.19

0.41

0.72

1.80

1.481629763

8765934

5011683

11710446

3621114

4881703

3

2

3

2

3

CPS

7095312

326920

9234096

189792

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.95017

179.31998

2.34832

78.51946

237.58259

2.04224

0.00875

2.62174

0.00388

0.01068

-0.42438

7052.83237

53.86727

145.95345

27.37576

133.26839

48.42822

2.57195

4.87005

22.83325

2.80081

0.37193

61.21844

1.68611

8.59437

-0.01004

0.01526

0.07603

0.97508

89.65999

1.17416

39.25973

118.79129

1.02112

0.00437

1.31087

0.00194

0.00534

-0.21219

3526.41619

26.93363

72.97673

13.68788

66.63420

24.21411

1.28597

2.43503

11.41663

1.40041

0.18596

30.60922

0.84306

4.29719

-0.00502

0.00763

0.03801

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

70.00314

2.35829

129.49711

194.45936

29.95359

16.85687

495.28685

52.22369

493.25333

122.00924

912.21409

264457.91958

32.64347

44.44056

15291.44093

35844.40117

490.22971

8011.89305

39161.32749

1140.25704

FinalConcentration

49.10365

18.12104

64.30859

386.36594

35.00157

1.17915

64.74856

97.22968

14.97679

8.42843

247.64343

26.11185

246.62666

61.00462

456.10705

132228.95979

16.32174

22.22028

7645.72046

17922.20058

245.11486

4005.94653

19580.66375

570.12852

Meas Value

24.55182

9.06052

32.15430

193.18297

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T07:25:23-05:00

Type Sample

VialNumber 3402

Sample Name 160-34280-B-4-A

Data File Name 156SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 7:30 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.1

97.9

97.6

95.0

93.7

Lower Limit

80

80

80

80

%Recovery

87.9

107.8

111.2

96.0

96.91672660

9138713

5124619

11746841

3858371

5139631

13.03

1.16

11.91

0.73

11.62

Reference CPS

7985798

302355

8248441

203523

%RSD

9.58

0.45

10.34

2.25

10.351620423

8690551

5017033

11463101

3665492

4814264

3

2

3

2

3

CPS

7016902

326060

9174311

195401

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.81965

92.85367

2.97790

67.21886

18.77027

3.13488

-0.00252

2.19564

0.00164

0.00680

-0.49739

1805.44630

61.29281

155.17546

24.51408

100.92745

30.26331

0.82929

0.25112

30.19495

4.98001

0.55956

35.02944

2.35829

8.43768

-0.01309

0.00344

0.02919

0.40983

46.42683

1.48895

33.60943

9.38513

1.56744

-0.00126

1.09782

0.00082

0.00340

-0.24870

902.72315

30.64640

77.58773

12.25704

50.46372

15.13166

0.41465

0.12556

15.09747

2.49000

0.27978

17.51472

1.17915

4.21884

-0.00655

0.00172

0.01459

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

63.19329

1.77442

110.82770

173.66693

23.67640

15.97514

579.05652

58.29802

439.21582

104.25152

905.59550

243907.59935

28.85675

37.40883

11803.04742

25130.07719

305.23327

6185.92505

78975.44653

956.01339

FinalConcentration

39.40406

16.61094

55.42330

226.06910

31.59665

0.88721

55.41385

86.83347

11.83820

7.98757

289.52826

29.14901

219.60791

52.12576

452.79775

121953.79967

14.42838

18.70442

5901.52371

12565.03860

152.61663

3092.96253

39487.72327

478.00670

Meas Value

19.70203

8.30547

27.71165

113.03455

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T07:32:03-05:00

Type Sample

VialNumber 3403

Sample Name 160-34280-B-5-A

Data File Name 157SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.0

100.3

101.3

96.4

97.4

Lower Limit

80

80

80

80

%Recovery

92.2

117.1

122.1

95.9

101.81672660

9138713

5124619

11746841

3858371

5139631

1.21

2.18

0.36

2.21

1.15

Reference CPS

7985798

302355

8248441

203523

%RSD

0.93

1.69

0.98

1.15

1.621702879

9051766

5139487

11901751

3720264

5005412

3

2

3

2

3

CPS

7360801

353981

10074833

195078

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.55607

79.88743

2.49679

57.55522

19.26684

2.86962

0.01233

1.58019

0.00280

0.00937

-0.50004

886.91405

40.84039

96.88183

14.16062

62.78406

23.89819

0.41666

0.09354

27.14844

3.95726

0.36403

27.55368

1.77442

7.15673

-0.01523

0.00671

0.04297

0.27803
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9.63342

1.43481
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443.45702
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7.08031
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0.20833

0.04677

13.57422
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0.18202
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0.88721

3.57837

-0.00761

0.00336

0.02149

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165
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72

72

72
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205

208

209

232

238
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195

197
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139
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147

107
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93
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105
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Th
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

216.26743

1.65983

289.72377

476.13321

384.17238

71.49875

611.37471

865.36839

409.51183

56.94135

2413.85304

146411.49663

947.86674

224.29453

16565.04773

32679.87578

913.47011

8481.77686

73085.59829

1097.03822

FinalConcentration

43.10037

10.88737

47.16831

449.29660

108.13371

0.82991

144.86189

238.06661

192.08619

35.74937

305.68735

432.68420

204.75591

28.47067

1206.92652

73205.74832

473.93337

112.14726

8282.52387

16339.93789

456.73506

4240.88843

36542.79914

548.51911

Meas Value

21.55018

5.44369

23.58415

224.64830

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T07:38:43-05:00

Type Sample

VialNumber 3404

Sample Name 160-34280-B-6-A

Data File Name 158SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.7

103.3

109.3

96.2

99.0

Lower Limit

80

80

80

80

%Recovery

92.0

109.2

117.7

95.3

102.41672660

9138713

5124619

11746841

3858371

5139631

1.59

5.81

1.52

5.55

0.24

Reference CPS

7985798

302355

8248441

203523

%RSD

1.10

3.69

1.11

3.18

0.411713455

9198740

5295755

12835698

3710218

5085827

3

2

3

2

3

CPS

7348757

330213

9708106

194049

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

8.30059

1031.53772

2.13023

61.31388

1775.89693

3.82936

0.02311

1.61004

0.02577

0.04650

-0.37466

3427.92013

57.89867

149.20794

27.16631

141.37268

57.66760

1.89571

54.37223

22.35767

4.41240

0.36496

37.49968

1.65983

81.00936

-0.00982

0.11360

0.48395

4.15029

515.76886

1.06512

30.65694

887.94846

1.91468

0.01156

0.80502

0.01288

0.02325

-0.18733

1713.96006

28.94934

74.60397

13.58316

70.68634

28.83380

0.94786

27.18612

11.17884

2.20620

0.18248

18.74984

0.82991

40.50468

-0.00491

0.05680

0.24198

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133
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95

101

103

105

Tl
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Th
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W
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Pt
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

118.3

95.5

107.5

111.6

110.6

108.1

107.9

120.6

114.5

100.1

103.3

103.5

115.2

118.2

110.0

106.5

97.0

96.0

94.7

111.4

102.9

%Recovery

99.1

106.7

93.1

57.7

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.91389

23.88727

5.37639

1.11639

22.12967

10.81197

5.39443

6.03032

5.72516

10.00953

10.33073

2.06918

57.62246

2.36423

5.49996

53.24322

48.50889

95.96758

94.66204

111.40356

5.14345

Meas Value

4.95480

0.53363

93.08171

28.85757

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T07:45:22-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 159LCCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

106.0

101.1

103.9

102.3

104.1

Lower Limit

80

80

80

80

%Recovery

95.8

97.1

101.6

96.2

102.41672660

9138713

5124619

11746841

3858371

5139631

0.49

2.17

1.61

1.73

1.56

Reference CPS

7985798

302355

8248441

203523

%RSD

0.23

1.40

1.09

1.87

1.521713370

9686602

5179426

12200703

3948436

5348123

3

2

3

2

3

CPS

7653109

293506

8378532

195725

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

83.9

115.0

121.2

114.2

118.2

109.2

89.7

105.1

112.0

107.5

104.4

117.4

117.4

116.8

117.3

105.7

110.7

70.9

107.6

106.4

109.1

108.0

107.3

107.5

111.9

121.1

113.5

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.67839

3.44926

24.23585

2.28365

1.18217

10.91875

8.97129

5.25462

11.20117

1.07457

5.21908

2.34838

2.34705

11.68383

2.34668

2.11371

11.06908

1.41864

0.53812

2.12815

5.45576

10.80105

1.07313

5.37639

11.18759

12.10798

0.56746

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133
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101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W
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Pt

Au

Ba
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Nd
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Cd

Sn
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Te
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Ru
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Pd
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TuneFile
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

100.6

104.7

100.5

106.1

101.6

102.3

104.1

99.3

106.7

97.1

97.8

100.6

98.5

106.7

101.6

99.8

94.9

95.6

102.4

99.4

99.4

%Recovery

96.8

103.5

97.0

94.0

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

100.59614

52.34239

50.25923

106.09855

101.57049

102.32795

52.06362

99.28057

106.65227
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Li (IS)
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Ge (IS)
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be
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Na
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Sample Report 

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn
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Se
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Y

V

Cr

Mn

Fe
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Ni

Mg
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K

Ca
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QC Analyte Table
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Li
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B
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Comment
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120
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120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit
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120
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3
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m/z

6
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Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)
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QC ISTD Table
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W

Re
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Ce
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Cd

Sn
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Te
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Nb

Mo

Ru

Rh
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ug/l
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ug/l

ug/l

ug/l
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270.11371
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000
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2000

5000

2000

1000
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200
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5000
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2000

2000
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100000

100000

100000
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High Value

1000

1000

2000
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

149.50232

2.59456

689.71109

505.62712

203.68130

40.49462

1058.98158

368.57879

722.78727

86.34042

1723.69535

188055.80772

837.27071

186.97170

22654.63173

40777.04101

699.30328

6906.69973

82221.10773

1046.96626

FinalConcentration

82.93362

17.19196

35.84603

662.35023

74.75116

1.29728

344.85554

252.81356

101.84065

20.24731

529.49079

184.28940

361.39364

43.17021

861.84768

94027.90386

418.63535

93.48585

11327.31586

20388.52050

349.65164

3453.34986

41110.55386

523.48313

Meas Value

41.46681

8.59598

17.92302

331.17511
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2

2

2

2

2
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2

2

2

2

2
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2

2

2

2
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Tune Step
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72
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72
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6

6

6

45

90
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66

75

78
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51

52
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60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T08:12:01-05:00

Type Sample

VialNumber 3406

Sample Name 160-34280-B-8-A

Data File Name 163SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.5

101.8

104.5

96.9

97.8

Lower Limit

80

80

80

80

%Recovery

90.1

118.9

122.7

96.1

101.31672660

9138713

5124619

11746841

3858371

5139631

0.84

9.31

0.41

9.65

0.77

Reference CPS

7985798

302355

8248441

203523

%RSD

0.22

7.45

0.24

6.41

1.231694441

9091984

5218051

12271758

3739456

5025416

3

2

3

2

3

CPS

7196344

359558

10121841

195654

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.44574

446.37990

2.85066

75.25764

1043.63790

3.84675

0.07241

0.80298

0.01245

0.02667

-0.33761

5193.61028

59.01898

152.31882

27.67876

133.25755

48.85066

3.88325

19.24776

25.74909

5.15947

0.33579

35.60978

2.59456

57.54828

-0.00288

0.05644

0.19041

1.72287

223.18995

1.42533

37.62882

521.81895

1.92337

0.03621

0.40149

0.00622

0.01333

-0.16880

2596.80514

29.50949

76.15941

13.83938

66.62877

24.42533

1.94163

9.62388

12.87455

2.57973

0.16789

17.80489

1.29728

28.77414

-0.00144

0.02822

0.09521

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce

Pr

Nd

Sm
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Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru
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Pd

2

3

TuneFile
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nogas.u
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

86.22173

3.46429

234.43269

386.15277

125.46551

27.79981

833.38948

129.08420

448.91713

105.78308

2674.53647

229082.39832

134.88039

97.31937

36207.49088

48897.23993

933.07065

11088.06311

100212.24820

2032.11016

FinalConcentration

59.88207

13.82526

51.94696

2491.28270

43.11086

1.73214

117.21635

193.07638

62.73275

13.89991

416.69474

64.54210

224.45856

52.89154

1337.26823

114541.19916

67.44019

48.65968

18103.74544

24448.61997

466.53532

5544.03156

50106.12410

1016.05508

Meas Value

29.94104

6.91263

25.97348

1245.64135

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T08:18:40-05:00

Type Sample

VialNumber 3407

Sample Name 160-34280-B-9-A

Data File Name 164SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.3

99.0

100.9

95.1

95.8

Lower Limit

80

80

80

80

%Recovery

89.6

109.5

114.0

95.6

100.71672660

9138713

5124619

11746841

3858371

5139631

0.48

0.49

0.64

1.12

0.61

Reference CPS

7985798

302355

8248441

203523

%RSD

0.84

0.69

1.17

1.98

0.581683988

8896116

5074340

11854809

3670344

4922496

3

2

3

2

3

CPS

7158979

331033

9403915

194633

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.11816

119.51948

2.19736

68.27756

123.01239

3.16029

0.02852

-0.02644

0.00659

0.01127

-0.47526

3442.52101

79.15999

186.33705

30.85206

135.38475

43.14020

1.26992

6.19268

25.50484

3.50108

0.42939

41.45037

3.46429

5.58209

-0.02153

0.00987

0.07580

0.55908

59.75974

1.09868

34.13878

61.50620

1.58015

0.01426

-0.01322

0.00329

0.00564

-0.23763

1721.26050

39.57999

93.16853

15.42603

67.69238

21.57010

0.63496

3.09634

12.75242

1.75054

0.21469

20.72518

1.73214

2.79105

-0.01076

0.00493

0.03790

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

51.66101

1.96214

290.51929

187.03124

36.42104

22.35435

567.73764

95.88687

347.23859

72.09937

1816.72369

165457.23169

38.73854

29.07824

18228.77408

34917.09866

593.06257

9337.51799

86697.77034

853.10810

FinalConcentration

43.34070

10.22768

42.95853

359.64780

25.83050

0.98107

145.25965

93.51562

18.21052

11.17717

283.86882

47.94343

173.61929

36.04968

908.36185

82728.61584

19.36927

14.53912

9114.38704

17458.54933

296.53129

4668.75899

43348.88517

426.55405

Meas Value

21.67035

5.11384

21.47926

179.82390

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T08:25:17-05:00

Type Sample

VialNumber 3408

Sample Name 160-34280-B-10-A

Data File Name 165SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 8:30 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.4

101.2

103.0

97.4

99.4

Lower Limit

80

80

80

80

%Recovery

91.4

108.4

114.3

97.8

102.71672660

9138713

5124619

11746841

3858371

5139631

0.79

3.87

0.79

4.37

1.39

Reference CPS

7985798

302355

8248441

203523

%RSD

0.55

3.77

0.13

2.73

0.681717054

9175689

5187762

12094126

3758824

5109180

3

2

3

2

3

CPS

7296348

327785

9429594

199114

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.88487

87.83370

1.93122

62.34715

66.12255

2.19702

0.06880

-0.10730

0.00458

0.01217

-0.46863

2184.53786

57.50910

143.92435

25.45719

114.76377

37.08224

0.95608

0.81535

23.87518

2.63517

0.27529

46.09827

1.96214

2.97044

-0.01093

0.00374

0.05593

0.44244

43.91685

0.96561

31.17357

33.06128

1.09851

0.03440

-0.05365

0.00229

0.00609

-0.23431

1092.26893

28.75455

71.96218

12.72859

57.38189

18.54112

0.47804

0.40768

11.93759

1.31758

0.13765

23.04914

0.98107

1.48522

-0.00546

0.00187

0.02797

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

61.28931

2.68158

225.69572

199.95821

53.05848

21.94766

490.46192

102.97010

469.67050

97.91166

1130.45648

214703.75076

59.35527

50.23034

11915.45878

30905.42455

302.41284

6656.74149

52447.23111

828.13849

FinalConcentration

54.77108

17.59627

43.12591

262.27150

30.64466

1.34079

112.84786

99.97911

26.52924

10.97383

245.23096

51.48505

234.83525

48.95583

565.22824

107351.87538

29.67763

25.11517

5957.72939

15452.71227

151.20642

3328.37075

26223.61556

414.06925

Meas Value

27.38554

8.79814

21.56295

131.13575

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T08:31:55-05:00

Type Sample

VialNumber 3409

Sample Name 160-34280-B-11-A

Data File Name 166SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 8:36 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.1

100.1

104.0

96.4

98.4

Lower Limit

80

80

80

80

%Recovery

91.7

112.5

120.0

95.4

102.71672660

9138713

5124619

11746841

3858371

5139631

1.69

2.90

2.77

2.29

1.35

Reference CPS

7985798

302355

8248441

203523

%RSD

2.08

1.79

2.71

3.06

0.551718357

9243177

5129033

12222581

3719657

5055568

3

2

3

2

3

CPS

7323851

340293

9898094

194184

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.67305

123.62000

2.80958

80.41040

65.58993

2.73942

0.01446

-0.01913

0.00430

0.01345

-0.42608

3250.42286

28.09324

78.39841

13.72684

68.08424

26.88664

0.52430

0.58697

25.99511

3.76550

0.51138

36.45320

2.68158

4.52252

-0.00583

0.01063

0.05438

0.33653

61.81000

1.40479

40.20520

32.79496

1.36971

0.00723

-0.00957

0.00215

0.00673

-0.21304

1625.21143

14.04662

39.19920

6.86342

34.04212

13.44332

0.26215

0.29348

12.99755

1.88275

0.25569

18.22660

1.34079

2.26126

-0.00291

0.00532

0.02719

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

88.02954

3.23455

176.04773

234.42951

49.03867

22.05875

608.17138

88.82827

479.43307

105.25384

1356.77434

260348.29869

75.98443

59.28638

21821.19192

35716.20862

635.13308

8595.83223

68942.45637

1261.10421

FinalConcentration

50.42822

15.77495

50.85524

999.13874

44.01477

1.61728

88.02386

117.21475

24.51933

11.02937

304.08569

44.41413

239.71653

52.62692

678.38717

130174.14935

37.99222

29.64319

10910.59596

17858.10431

317.56654

4297.91612

34471.22819

630.55210

Meas Value

25.21411

7.88747

25.42762

499.56937

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T08:38:36-05:00

Type Sample

VialNumber 3410

Sample Name 160-34280-B-12-A

Data File Name 167SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 8:43 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.5

105.0

102.7

100.0

97.3

Lower Limit

80

80

80

80

%Recovery

89.8

114.7

115.1

99.0

100.11672660

9138713

5124619

11746841

3858371

5139631

7.07

6.99

6.79

6.12

5.86

Reference CPS

7985798

302355

8248441

203523

%RSD

3.85

4.95

5.10

3.01

4.951674315

9001458

5380696

12064967

3857601

5001424

3

2

3

2

3

CPS

7171516

346846

9494449

201533

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.28831

115.67304

2.79693

86.11235

127.73125

3.40620

0.00926

0.12878

0.00681

0.01131

-0.53006

2405.61095

78.22346

193.55843

32.24885

134.66199

39.82221

0.72503

5.84692

28.00277

4.81928

0.18056

36.49387

3.23455

9.61678

-0.01858

0.00670

0.04773

0.64416

57.83652

1.39847

43.05617

63.86563

1.70310

0.00463

0.06439

0.00341

0.00566

-0.26503

1202.80548

39.11173

96.77921

16.12443

67.33099

19.91110

0.36251

2.92346

14.00138

2.40964

0.09028

18.24694

1.61728

4.80839

-0.00929

0.00335

0.02387

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

71.49695

2.48989

218.63217

235.70854

41.64226

21.22830

588.03520

92.42544

482.07308

98.15231

1515.28770

227672.09261

84.67796

60.92208

22690.83533

40225.16960

574.48371

9801.91255

69378.01635

1110.68705

FinalConcentration

50.39452

13.91200

44.37659

778.15808

35.74847

1.24494

109.31609

117.85427

20.82113

10.61415

294.01760

46.21272

241.03654

49.07615

757.64385

113836.04630

42.33898

30.46104

11345.41767

20112.58480

287.24185

4900.95627

34689.00817

555.34353

Meas Value

25.19726

6.95600

22.18829

389.07904

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T08:45:15-05:00

Type Sample

VialNumber 3411

Sample Name 160-34280-B-13-A

Data File Name 168SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 8:50 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.3

99.2

98.4

95.2

94.1

Lower Limit

80

80

80

80

%Recovery

86.2

107.0

109.5

94.6

96.91672660

9138713

5124619

11746841

3858371

5139631

2.40

1.18

1.91

1.65

3.22

Reference CPS

7985798

302355

8248441

203523

%RSD

2.07

1.08

2.47

0.63

2.211620980

8799690

5085419

11556221

3671918

4836858

3

2

3

2

3

CPS

6883678

323549

9030956

192491

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.91033

103.46577

2.46757

73.86288

64.27981

2.82824

0.03453

-0.50650

0.00316

0.01027

-0.50289

2178.41147

63.98141

160.52140

25.92948

108.68579

32.85716

0.73555

3.31196

25.92101

3.58799

0.15258

34.15926

2.48989

5.54345

-0.01677

0.00912

0.05270

0.45516

51.73288

1.23379

36.93144

32.13990

1.41412

0.01727

-0.25325

0.00158

0.00513

-0.25144

1089.20574

31.99070

80.26070

12.96474

54.34290

16.42858

0.36777

1.65598

12.96050

1.79399

0.07629

17.07963

1.24494

2.77173

-0.00838

0.00456

0.02635

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

42.73210

1.70747

586.61617

131.85601

418.31220

25.48813

371.96898

47.79454

366.63209

84.59394

604.58905

250130.33287

273.76953

88.94610

11147.50475

31828.55946

127.73739

12995.81820

11963.56099

1197.31554

FinalConcentration

28.81975

22.06376

78.80112

233.60936

21.36605

0.85373

293.30808

65.92801

209.15610

12.74407

185.98449

23.89727

183.31605

42.29697

302.29452

125065.16643

136.88476

44.47305

5573.75238

15914.27973

63.86869

6497.90910

5981.78049

598.65777

Meas Value

14.40988

11.03188

39.40056

116.80468

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T08:51:53-05:00

Type Sample

VialNumber 3412

Sample Name 160-34280-B-14-A

Data File Name 169SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 8:56 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.1

100.8

100.7

98.4

94.9

Lower Limit

80

80

80

80

%Recovery

85.1

109.9

111.3

98.0

98.31672660

9138713

5124619

11746841

3858371

5139631

1.00

5.89

0.20

5.15

1.09

Reference CPS

7985798

302355

8248441

203523

%RSD

0.63

4.87

0.68

3.16

0.791644727

8780942

5165801

11826650

3798101

4879207

3

2

3

2

3

CPS

6799852

332439

9179467

199359

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.47143

118.14389

3.37902

98.54185

19.01917

2.10330

0.00349

-0.71251

0.00600

0.00560

-0.54714

728.72720

62.56630

187.24000

39.39147

195.74560

60.76972

0.30915

0.06108

24.51551

4.70449

0.62979

99.73108

1.70747

1.85046

-0.01270

0.00095

0.03248

1.23571

59.07194

1.68951

49.27093

9.50959

1.05165

0.00174

-0.35626

0.00300

0.00280

-0.27357

364.36360

31.28315

93.62000

19.69574

97.87280

30.38486

0.15458

0.03054

12.25776

2.35225

0.31489

49.86554

0.85373

0.92523

-0.00635

0.00047

0.01624

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

42.63891

2.01813

442.27039

146.83928

288.17280

19.42580

397.18787

46.87180

416.16027

101.48025

344.16387

283886.57739

107.44655

97.87156

12862.96192

35572.02448

156.68444

14848.96024

13257.44130

1382.22655

FinalConcentration

30.63659

25.66464

83.28602

296.28476

21.31946

1.00907

221.13519

73.41964

144.08640

9.71290

198.59393

23.43590

208.08014

50.74012

172.08194

141943.28870

53.72327

48.93578

6431.48096

17786.01224

78.34222

7424.48012

6628.72065

691.11328

Meas Value

15.31829

12.83232

41.64301

148.14238

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T08:58:32-05:00

Type Sample

VialNumber 3501

Sample Name 160-34280-B-15-A

Data File Name 170SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 9:03 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.2

97.3

99.1

95.1

94.8

Lower Limit

80

80

80

80

%Recovery

82.7

98.9

103.2

91.6

95.41672660

9138713

5124619

11746841

3858371

5139631

0.39

1.04

0.40

1.03

0.48

Reference CPS

7985798

302355

8248441

203523

%RSD

0.51

1.36

0.32

2.02

0.661596535

8609901

4984837

11646898

3667910

4874637

3

2

3

2

3

CPS

6605117

298944

8508512

186458

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.65003

134.39464

2.44867

75.50969

16.68503

2.11940

0.01358

-0.53305

0.00442

0.01030

-0.51447

811.46370

60.80137

151.61621

32.64654

151.66371

44.46299

0.21741

0.05495

25.44470

4.84055

0.56086

117.18966

2.01813

2.24735

-0.01202

0.00935

0.02582

1.32501

67.19732

1.22434

37.75484

8.34251

1.05970

0.00679

-0.26652

0.00221

0.00515

-0.25724

405.73185

30.40068

75.80811

16.32327

75.83186

22.23150

0.10871

0.02748

12.72235

2.42028

0.28043

58.59483

1.00907

1.12367

-0.00601

0.00468

0.01291

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

84.63085

2.07277

232.78559

242.22230

41.18031

17.23097

488.28726

95.63555

506.88516

107.77857

1452.91370

251556.75331

66.44032

65.25347

23670.61103

43850.59388

783.81999

9572.58628

64085.37882

1492.27595

FinalConcentration

51.36104

14.23783

48.47711

853.50135

42.31543

1.03639

116.39280

121.11115

20.59016

8.61549

244.14363

47.81778

253.44258

53.88929

726.45685

125778.37665

33.22016

32.62674

11835.30552

21925.29694

391.90999

4786.29314

32042.68941

746.13798

Meas Value

25.68052

7.11892

24.23856

426.75067

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T09:05:09-05:00

Type Sample

VialNumber 3502

Sample Name 160-34280-B-16-A

Data File Name 171SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 9:09 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.5

95.7

100.4

93.1

96.8

Lower Limit

80

80

80

80

%Recovery

84.8

104.4

114.2

89.8

97.81672660

9138713

5124619

11746841

3858371

5139631

0.57

4.38

1.62

3.42

1.23

Reference CPS

7985798

302355

8248441

203523

%RSD

0.15

2.24

0.49

2.44

0.601635767

8997479

4902334

11797230

3591944

4973573

3

2

3

2

3

CPS

6772164

315556

9420901

182677

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.80539

108.62523

2.71582

71.61177

70.86823

3.59354

0.03274

-0.39790

0.00454

0.01583

-0.54616

2411.90373

64.99376

149.98889

24.20839

101.75728

30.62124

1.10883

2.09064

26.87477

2.99607

0.48310

44.14622

2.07277

4.01749

-0.00812

0.00769

0.06313

0.40270

54.31262

1.35791

35.80588

35.43411

1.79677

0.01637

-0.19895

0.00227

0.00791

-0.27308

1205.95186

32.49688

74.99444

12.10420

50.87864

15.31062

0.55441

1.04532

13.43738

1.49804

0.24155

22.07311

1.03639

2.00874

-0.00406

0.00385

0.03157

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

113.2

94.4

101.1

98.2

108.7

104.4

111.5

118.8

114.0

99.8

102.8

100.8

110.2

113.0

109.3

110.3

98.5

98.7

93.6

107.2

103.5

%Recovery

102.1

106.5

90.2

46.9

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.66179

23.60141

5.05680

0.98232

21.73331

10.43540

5.57324

5.94193

5.69761

9.98442

10.28035

2.01688

55.12136

2.25935

5.46592

55.16557

49.24413

98.74064

93.56126

107.23434

5.17503

Meas Value

5.10500

0.53258

90.15725

23.43393

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T09:11:48-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 172LCCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 9:17 AM on:6/15/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.0

99.8

101.0

99.3

101.3

Lower Limit

80

80

80

80

%Recovery

85.9

91.8

95.8

94.7

98.41672660

9138713

5124619

11746841

3858371

5139631

0.24

11.59

0.55

9.41

1.43

Reference CPS

7985798

302355

8248441

203523

%RSD

0.56

13.26

0.56

9.72

0.731646664

9322936

5116157

11859975

3832055

5205842

3

2

3

2

3

CPS

6855953

277562

7902651

192724

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

81.4

112.1

122.0

113.2

117.2

109.1

90.4

93.2

111.2

106.1

104.3

115.7

117.0

116.4

116.6

105.6

109.8

68.0

105.5

104.2

109.8

106.4

106.2

101.1

110.5

118.4

112.9

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.62821

3.36327

24.40324

2.26356

1.17196

10.90606

9.04468

4.66159

11.12460

1.06092

5.21528

2.31374

2.34094

11.63831

2.33200

2.11177

10.97895

1.36099

0.52730

2.08318

5.48889

10.64415

1.06187

5.05680

11.05246

11.84035

0.56438

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

100.6

104.4

102.7

102.9

98.9

99.7

100.7

103.3

107.2

97.0

97.1

98.1

97.9

103.9

98.9

97.6

93.3

93.3

100.7

102.4

104.0

%Recovery

99.9

106.4

98.3

90.1

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

100.64197

52.18482

51.33117

102.93190

98.90318

99.69071

50.35468

103.27682

107.20251

96.98147

97.08461

98.11059

2448.15684

103.88984

98.89706

2439.46189

2332.90361

2332.06574

2517.28244

2560.61258

104.02335

Meas Value

99.87560

106.40245

196.59088

2252.81372

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T09:18:33-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 173_CCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.4

101.7

98.8

101.3

96.9

Lower Limit

80

80

80

80

%Recovery

84.3

91.8

93.6

94.9

99.51672660

9138713

5124619

11746841

3858371

5139631

5.89

9.15

7.04

10.16

6.75

Reference CPS

7985798

302355

8248441

203523

%RSD

4.28

10.75

7.06

6.63

3.711663553

8994234

5209971

11602727

3906779

4979621

3

2

3

2

3

CPS

6731086

277712

7719989

193144

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

101.1

106.9

96.3

102.1

102.0

102.1

94.5

100.6

103.4

95.1

100.9

112.3

98.5

97.8

98.6

98.1

110.0

102.5

102.5

103.5

109.8

98.7

99.6

102.7

101.4

101.1

101.8

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.21245

106.88415

96.27561

102.06095

102.00268

102.10478

94.47481

100.62347

103.38182

9.51427

100.87159

112.34418

98.46374

97.82518

98.58244

98.11313

110.00218

20.50658

102.48272

103.54306

54.92159

98.71248

99.64220

51.33117

101.41872

101.12259

10.18256

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.01235

0.28705

-0.13112

0.01730

-0.01279

-0.29625

0.00008

0.00177

-0.01755

-0.01105

0.05812

3.70362

0.00222

-0.00300

0.17662

0.48039

1.32229

-14.45326

-11.49597

0.03419

Meas Value

-0.16609

0.00084

2.50254

-28.98844

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T09:25:12-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 174_CCB.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 9:30 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.7

101.6

102.3

100.8

103.1

Lower Limit

80

80

80

80

%Recovery

87.9

98.7

97.0

102.2

100.91672660

9138713

5124619

11746841

3858371

5139631

0.03

0.88

2.37

1.08

0.33

Reference CPS

7985798

302355

8248441

203523

%RSD

0.28

1.73

0.34

2.76

1.211687589

9478374

5204686

12013619

3889729

5296738

3

2

3

2

3

CPS

7022065

298552

8000079

208033

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.21872

0.02170

-0.02919

0.04597

0.00440

0.02600

0.02353

0.28609

0.00179

-0.00115

0.65919

0.01942

0.00013

0.00147

0.00057

0.00186

-0.00032

0.33342

-0.00016

0.00913

-0.00686

0.17965

0.01260

0.28705

0.01285

-0.00297

0.00136

0.00730

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

53.36327

2.55411

105.61714

108.76060

21.85030

10.46265

300.10840

47.20381

328.48549

87.46912

673.99454

181847.38475

23.12093

30.13487

8090.94883

20718.59853

241.09185

5165.39093

31660.88595

935.11440

FinalConcentration

26.01513

12.43462

23.41841

157.55449

26.68163

1.27705

52.80857

54.38030

10.92515

5.23133

150.05420

23.60190

164.24274

43.73456

336.99727

90923.69238

11.56046

15.06744

4045.47442

10359.29926

120.54592

2582.69547

15830.44297

467.55720

Meas Value

13.00756

6.21731

11.70921

78.77725

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T09:31:55-05:00

Type Sample

VialNumber 3503

Sample Name 160-34280-B-17-A

Data File Name 175SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.5

99.6

101.2

96.8

96.2

Lower Limit

80

80

80

80

%Recovery

84.5

111.0

115.3

93.9

99.41672660

9138713

5124619

11746841

3858371

5139631

0.26

6.64

1.86

4.15

1.71

Reference CPS

7985798

302355

8248441

203523

%RSD

0.81

5.16

0.63

5.21

0.811662376

8907511

5102280

11893466

3736183

4945859

3

2

3

2

3

CPS

6750347

335562

9509162

191183

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.43603

50.46715

1.73573

58.79269

48.02040

2.68729

0.08730

0.08753

0.00196

0.01234

-0.23079

770.54278

47.92459

119.02816

14.98863

62.86700

19.58730

0.58566

0.34153

25.58472

2.46654

0.33957

31.01624

2.55411

3.09908

-0.01769

0.00515

0.02462

0.21802

25.23357

0.86787

29.39634

24.01020

1.34364

0.04365

0.04376

0.00098

0.00617

-0.11540

385.27139

23.96230

59.51408

7.49431

31.43350

9.79365

0.29283

0.17076

12.79236

1.23327

0.16978

15.50812

1.27705

1.54954

-0.00885

0.00257

0.01231

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

83.00255

3.25373

208.05868

212.50282

46.13976

27.52208

540.59354

83.34437

517.05436

101.81213

1138.43223

273959.45636

76.51282

52.49705

16340.98422

31529.54326

498.42121

8913.97654

73975.10817

2038.20941

FinalConcentration

38.96955

16.33274

67.71479

995.79453

41.50128

1.62687

104.02934

106.25141

23.06988

13.76104

270.29677

41.67219

258.52718

50.90607

569.21611

136979.72818

38.25641

26.24852

8170.49211

15764.77163

249.21061

4456.98827

36987.55408

1019.10470

Meas Value

19.48477

8.16637

33.85739

497.89726

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T09:38:35-05:00

Type Sample

VialNumber 3504

Sample Name 160-34280-B-18-A

Data File Name 176SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.4

99.3

100.5

95.2

95.3

Lower Limit

80

80

80

80

%Recovery

84.7

106.9

112.2

95.9

99.21672660

9138713

5124619

11746841

3858371

5139631

0.88

0.44

0.58

1.07

0.07

Reference CPS

7985798

302355

8248441

203523

%RSD

0.41

1.22

0.64

2.46

0.251659287

8899535

5090213

11808473

3673363

4896494

3

2

3

2

3

CPS

6764364

323344

9253615

195122

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.58355

100.33534

2.54953

96.22547

72.09563

3.86136

0.04134

-0.40441

0.00544

0.01676

-0.37957

1267.43882

79.01017

199.93068

36.61608

164.59909

50.94801

0.40866

1.14728

23.95341

4.15624

0.36639

71.07710

3.25373

4.24563

-0.01237

0.00606

0.05316

0.79177

50.16767

1.27477

48.11273

36.04782

1.93068

0.02067

-0.20221

0.00272

0.00838

-0.18978

633.71941

39.50508

99.96534

18.30804

82.29955

25.47401

0.20433

0.57364

11.97670

2.07812

0.18319

35.53855

1.62687

2.12282

-0.00619

0.00303

0.02658

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

108.6

93.4

101.6

92.0

105.9

107.1

91.5

119.7

112.2

97.3

101.0

102.8

112.1

110.6

107.5

104.0

99.3

91.8

92.8

107.5

103.8

%Recovery

99.4

105.8

90.8

44.9

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.42878

23.34270

5.08004

0.92030

21.17728

10.70871

4.57339

5.98558

5.60815

9.73208

10.09520

2.05594

56.03322

2.21119

5.37425

52.00064

49.63556

91.84825

92.80467

107.53965

5.18946

Meas Value

4.97046

0.52892

90.80863

22.44580

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T09:45:13-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 177LCCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.8

101.7

103.8

102.4

104.7

Lower Limit

80

80

80

80

%Recovery

90.0

95.5

99.1

97.7

101.11672660

9138713

5124619

11746841

3858371

5139631

3.85

0.72

3.87

0.89

3.01

Reference CPS

7985798

302355

8248441

203523

%RSD

2.37

1.63

4.15

3.03

2.531691509

9667579

5213325

12193643

3949409

5381463

3

2

3

2

3

CPS

7183616

288812

8171678

198799

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

82.2

110.5

121.8

112.1

116.2

108.8

90.3

94.0

110.1

103.9

103.4

117.5

117.1

115.4

117.5

104.7

111.4

61.2

106.9

104.3

109.4

101.1

109.5

101.6

107.8

117.6

111.7

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.64496

3.31605

24.35230

2.24111

1.16235

10.87842

9.03352

4.69993

11.00583

1.03903

5.17214

2.34997

2.34223

11.54166

2.34980

2.09356

11.13515

1.22337

0.53442

2.08695

5.47128

10.10812

1.09527

5.08004

10.78272

11.76035

0.55863

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

105.0

108.4

100.1

107.5

101.7

103.2

105.7

100.5

111.3

102.1

102.8

102.7

101.2

107.9

103.6

102.8

99.1

98.0

106.6

97.9

100.2

%Recovery

96.2

103.2

95.2

94.6

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

105.03501

54.18942

50.07013

107.49423

101.69469

103.16040

52.84702

100.47681

111.34105

102.06408

102.77154

102.67508

2530.78729

107.85363

103.58158

2570.70593

2478.52193

2450.34887

2663.99690

2447.33956

100.22392

Meas Value

96.20825

103.15841

190.46179

2364.71678

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T09:51:55-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 178_CCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.1

98.5

104.6

96.8

102.4

Lower Limit

80

80

80

80

%Recovery

88.1

89.1

99.0

94.4

103.91672660

9138713

5124619

11746841

3858371

5139631

0.42

4.35

0.84

3.75

1.19

Reference CPS

7985798

302355

8248441

203523

%RSD

0.79

4.36

1.13

2.18

0.121738359

9601414

5046890

12289849

3733270

5262702

3

2

3

2

3

CPS

7035639

269526

8164566

192053

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

97.5

102.1

102.5

96.4

97.3

108.4

100.6

106.1

99.3

102.3

96.2

107.6

104.9

103.6

104.7

103.8

105.6

98.8

98.2

98.4

104.4

106.7

105.3

100.1

104.9

105.1

105.0

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.49529

102.08084

102.52364

96.41455

97.32743

108.42558

100.60484

106.13956

99.28133

10.22822

96.21841

107.64035

104.86599

103.60599

104.72563

103.81027

105.61285

19.75517

98.17358

98.40650

52.22058

106.72202

105.33934

50.07013

104.86156

105.14399

10.50381

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.01021

0.27792

-0.17345

0.01387

0.00016

-0.14159

0.00043

0.00137

-0.01725

0.00196

0.03705

3.23920

0.00231

-0.00144

0.20053

0.18026

2.01456

-14.22062

-11.06391

0.02687

Meas Value

-0.03421

0.00028

1.38395

-28.64447

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T09:58:35-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 179_CCB.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.5

100.4

103.0

100.2

102.9

Lower Limit

80

80

80

80

%Recovery

87.4

98.4

97.8

102.8

102.11672660

9138713

5124619

11746841

3858371

5139631

0.61

2.62

1.25

2.22

0.29

Reference CPS

7985798

302355

8248441

203523

%RSD

0.60

0.77

0.51

1.10

0.401707576

9454867

5144677

12099615

3867956

5288432

3

2

3

2

3

CPS

6982940

297632

8065850

209187

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.18933

0.00790

-0.02885

0.03874

0.00361

0.01838

0.03266

0.26514

0.00272

0.00022

0.64616

0.01809

0.00062

0.00118

0.00065

0.00247

0.00029

0.29873

0.00009

0.00568

0.00064

0.16628

0.00838

0.27792

-0.00557

-0.00420

0.00254

0.00421

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb
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Cs

Nb
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Ru
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Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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061419B1

Tune SteMassName R a b (blank) DL BEC Units
3 7 Li 0.999869 0.004618332 0.05883466 0.763701 12.73937 ug/l
3 9 Be 0.999974 0.001337439 2.16727E-05 0.002395 0.016205 ug/l
3 11 B 0.99993 0.000919504 0.00186367 0.116706 2.026821 ug/l
2 23 Na 0.999372 0.0027473 0.090731785 0.210102 33.0258 ug/l
2 24 Mg 0.999301 0.00140683 0.000784034 0.155804 0.557306 ug/l
2 27 Al 0.999117 0.000516971 0.000466511 0.664674 0.902392 ug/l
2 31 P 0.999299 3.52214E-05 0.000368282 0.553239 10.45619 ug/l
2 39 K 0.99979 0.000988159 0.064627213 2.468301 65.4016 ug/l
3 44 Ca 0.999995 0.000109065 0.005033608 1.195385 46.15253 ug/l
3 47 Ti 0.999987 0.000336914 3.59776E-05 0.020857 0.106786 ug/l
2 51 V 0.998955 0.015479119 0.002025664 0.009447 0.130864 ug/l
2 52 Cr 0.999938 0.018207335 0.001715743 0.03101 0.094234 ug/l
2 55 Mn 0.999837 0.013173851 0.001694774 0.050977 0.128647 ug/l
2 57 Fe 0.999682 0.000545783 0.000712269 0.046118 1.30504 ug/l
2 59 Co 0.999962 0.044680351 0.000169994 0.001724 0.003805 ug/l
2 60 Ni 0.999744 0.012834404 0.000576342 0.025131 0.044906 ug/l
2 63 Cu 0.999979 0.034075566 0.02855584 0.035516 0.838015 ug/l
2 66 Zn 0.999658 0.005318545 0.001319571 0.052922 0.248107 ug/l
2 75 As 0.999847 0.003274309 0.000499776 0.042058 0.152636 ug/l
2 78 Se 0.999864 0.000185704 7.76064E-05 0.368219 0.417905 ug/l
3 88 Sr 0.99997 0.023870187 0.000141865 0.002832 0.005943 ug/l
2 89 Y 0.999995 0.032624827 6.84023E-05 0.003471 0.002097 ug/l
2 90 Zr 1 0.029041519 0.000179068 0.00287 0.006166 ug/l
2 93 Nb 0.999759 0.065945376 0.000752636 0.007006 0.011413 ug/l
3 95 Mo 0.999978 0.004661048 0.012215714 0.120521 2.620808 ug/l
2 101 Ru 0.999785 0.0208592 0.000194233 0.011059 0.009312 ug/l
2 103 Rh 0.999927 0.113063323 0.00093146 0.004671 0.008238 ug/l
2 105 Pd 0.999784 0.024312339 0.000543753 0.021167 0.022365 ug/l
3 107 Ag 0.999733 0.002229664 4.14334E-05 0.008851 0.018583 ug/l
3 111 Cd 0.999987 0.000485683 2.54657E-06 0.006128 0.005243 ug/l
3 118 Sn 0.99998 0.001252831 0.000446622 0.033044 0.35649 ug/l
3 121 Sb 0.999768 0.001720459 8.33702E-05 0.005848 0.048458 ug/l
2 125 Te 0.998618 1.57413E-05 1.98719E-07 0.065597 0.012624 ug/l
2 133 Cs 0.99939 0.001118269 1.11801E-05 0.000794 0.009998 ug/l
3 137 Ba 0.999041 0.000481147 6.37178E-06 0.009004 0.013243 ug/l
2 139 La 0.999379 0.003052893 1.79426E-06 0.001549 0.000588 ug/l
2 140 Ce 0.999344 0.003728571 2.23511E-05 0.010273 0.005995 ug/l
2 141 Pr 0.999254 0.003583314 1.79825E-06 0.000507 0.000502 ug/l
2 146 Nd 0.998685 0.000725005 0 0 0 ug/l
3 147 Sm 0.999327 0.000754884 1.89314E-06 0.00436 0.002508 ug/l
2 178 Hf 0.999568 0.001605928 3.18784E-06 0.00451 0.001985 ug/l
2 181 Ta 0.998892 0.0076623 0.000811978 0.019862 0.105971 ug/l
2 182 W 0.999191 0.001865136 0.001012872 0.01969 0.543055 ug/l
3 185 Re 0.99999 0.003465737 4.14462E-06 0.001125 0.001196 ug/l
2 195 Pt 0.999176 0.001907705 3.4844E-05 0.005678 0.018265 ug/l
3 197 Au 0.999998 0.002385589 0.000443323 0.027944 0.185834 ug/l
3 205 Tl 0.999854 0.005366649 0.001089353 0.026283 0.202986 ug/l
3 206 (Pb) 0.999607 0.001811103 0.000220803 0.030106 0.121916 ug/l
3 207 (Pb) 0.999767 0.001615927 0.000241349 0.014021 0.149357 ug/l
3 208 Pb 0.999938 0.007192499 0.000925739 0.022596 0.128709 ug/l
2 209 Bi 0.999182 0.00472156 0.000203124 0.008814 0.04302 ug/l
3 232 Th 0.999954 0.007571948 0.000522094 0.000588 0.068951 ug/l
3 238 U 0.999994 0.007358417 1.26345E-05 0.000767 0.001717 ug/l
3 6 Li (IS) ug/l
2 45 Sc (IS) ug/l
3 45 Sc (IS) ug/l
2 72 Ge (IS) ug/l
3 72 Ge (IS) ug/l
3 115 In (IS) ug/l
2 165 Ho (IS) ug/l
3 165 Ho (IS) ug/l
2 193 Ir (IS) ug/l
3 193 Ir (IS) ug/l
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Metals Y-intercept Check Page 1 of 1

Date:

Element MDL 3XMDL Y-Intercept Pass/Fail Element MDL 3XMDL Y-Intercept Pass/Fail
LI 2.00 6.00 0.0588347 PASS LI 4.00 12.00 0.058835 PASS
BE 0.20 0.60 2.167E-05 PASS BE 0.40 1.20 0.000022 PASS
B 45.00 135.00 0.0018637 PASS B 45.00 135.00 0.001864 PASS
NA 20.00 60.00 0.0907318 PASS NA 75.00 225.00 0.090732 PASS
MG 20.00 60.00 0.000784 PASS MG 25.00 75.00 0.000784 PASS
AL 20.00 60.00 0.0004665 PASS AL 20.00 60.00 0.000467 PASS
P 45.00 135.00 0.0003683 PASS P 200.00 600.00 0.000368 PASS
K 45.00 135.00 0.0646272 PASS K 40.00 120.00 0.064627 PASS
CA 45.00 135.00 0.0050336 PASS CA 100.00 300.00 0.005034 PASS
TI 2.00 6.00 3.598E-05 PASS TI 2.40 7.20 0.000036 PASS
V 4.00 12.00 0.0020257 PASS V 4.00 12.00 0.002026 PASS
CR 4.00 12.00 0.0017157 PASS CR 4.50 13.50 0.001716 PASS
MN 0.90 2.70 0.0016948 PASS MN 2.00 6.00 0.001695 PASS
FE 20.00 60.00 0.0007123 PASS FE 20.00 60.00 0.000712 PASS
CO 0.90 2.70 0.00017 PASS CO 0.75 2.25 0.000170 PASS
NI 2.00 6.00 0.0005763 PASS NI 2.00 6.00 0.000576 PASS
CU 0.40 1.20 0.0285558 PASS CU 4.00 12.00 0.028556 PASS
ZN 7.50 22.50 0.0013196 PASS ZN 20.00 60.00 0.001320 PASS
AS 4.00 12.00 0.0004998 PASS AS 4.00 12.00 0.000500 PASS
SE 2.00 6.00 7.761E-05 PASS SE 3.20 9.60 0.000078 PASS
SR 2.00 6.00 0.0001419 PASS SR 2.40 7.20 0.000142 PASS
Y 2.00 6.00 6.84E-05 PASS Y 4.00 12.00 0.000068 PASS
ZR 2.00 6.00 0.0001791 PASS ZR 4.00 12.00 0.000179 PASS
NB 10.00 30.00 0.0007526 PASS NB 12.00 36.00 0.000753 PASS
MO 2.00 6.00 0.0122157 PASS MO 2.00 6.00 0.012216 PASS
RU 4.00 12.00 0.0001942 PASS RU 4.00 12.00 0.000194 PASS
RH 4.00 12.00 0.0009315 PASS RH 4.00 12.00 0.000931 PASS
PD 0.20 0.60 0.0005438 PASS PD 0.40 1.20 0.000544 PASS
AG 0.90 2.70 4.143E-05 PASS AG 0.75 2.25 0.000041 PASS
CD 0.20 0.60 2.547E-06 PASS CD 0.24 0.72 0.000003 PASS
SN 1.20 3.60 0.0004466 PASS SN 0.90 2.70 0.000447 PASS
SB 2.00 6.00 8.337E-05 PASS SB 2.00 6.00 0.000083 PASS
TE 7.50 22.50 1.987E-07 PASS TE 4.00 12.00 0.000000 PASS
CS 0.20 0.60 1.118E-05 PASS CS 2.00 6.00 0.000011 PASS
BA 0.90 2.70 6.372E-06 PASS BA 5.00 15.00 0.000006 PASS
LA 0.90 2.70 1.794E-06 PASS LA 0.75 2.25 0.000002 PASS
CE 4.00 12.00 2.235E-05 PASS CE 4.00 12.00 0.000022 PASS
PR 0.90 2.70 1.798E-06 PASS PR 0.75 2.25 0.000002 PASS
ND 0.90 2.70 0 PASS ND 0.75 2.25 0.000000 PASS
SM 4.00 12.00 1.893E-06 PASS SM 4.00 12.00 0.000002 PASS
HF 4.00 12.00 3.188E-06 PASS HF 4.00 12.00 0.000003 PASS
TA 4.00 12.00 0.000812 PASS TA 4.00 12.00 0.000812 PASS
W 2.00 6.00 0.0010129 PASS W 10.00 30.00 0.001013 PASS
RE 0.40 1.20 4.145E-06 PASS RE 4.00 12.00 0.000004 PASS
PT 0.40 1.20 3.484E-05 PASS PT 0.40 1.20 0.000035 PASS
AU 5.00 15.00 0.0004433 PASS AU 2.00 6.00 0.000443 PASS
TL 0.90 2.70 0.0010894 PASS TL 2.00 6.00 0.001089 PASS
(PB 206) 1.00 3.00 0.0002208 PASS (PB 206) 1.25 3.75 0.000221 PASS
(PB 207) 1.00 3.00 0.0002413 PASS (PB 207) 1.25 3.75 0.000241 PASS
PB 1.00 3.00 0.0009257 PASS PB 1.25 3.75 0.000926 PASS
BI 7.50 22.50 0.0002031 PASS BI 7.50 22.50 0.000203 PASS
TH 0.90 2.70 0.0005221 PASS TH 0.90 2.70 0.000522 PASS
U 0.40 1.20 1.263E-05 PASS U 0.40 1.20 0.000013 PASS

6/17/2019Analyst: 
Instrument: 

CGB
7700
CGB

PPB
Soil
061419B1
7700

Analyst: 
Instrument: 

Water
061419B1

Matrix: 
Units:

Calibration File:
Matrix: 

Units:PPB

Calibration File:
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Calibration for 004CALS.D

Batch Folder:

Analysis File:

DA Date-Time:

Calibration Title:

Calibration Method:

VIS Interpolation Fit:

Tune Step:

C:\ICPMH\1\DATA\061419B1.B\

061419B1.batch.xml

6/14/2019 2:48:15 PM

External Calibration

#1 he.u

#2 nogas.u

Level Standard Data File Sample Name Acq. Date-Time

1 003CALB.D ICIS 1747053 6/14/2019 2:26:23 PM

2 004CALS.D IC 1747054 6/14/2019 2:33:06 PM

3 005CALS.D IC 1747055 6/14/2019 2:39:48 PM

4 006CALS.D IC 1747056 6/14/2019 2:46:22 PM

5

6

7
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Calibration for 004CALS.D

y = 0.0046 * x  + 0.0588

R =  0.9999

DL = 0.7637

BEC = 12.74

Weight: None

Min Conc: <None>

y = 0.0013 * x  + 2.1673E-005

R =  1.0000

DL = 0.002395

BEC = 0.0162

Weight: None

Min Conc: <None>

Page 2 6/17/2019 8:40:17 AM
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Calibration for 004CALS.D

y = 9.1950E-004 * x  + 0.0019

R =  0.9999

DL = 0.1167

BEC = 2.027

Weight: None

Min Conc: <None>

y = 0.0027 * x  + 0.0907

R =  0.9994

DL = 0.2101

BEC = 33.03

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0014 * x  + 7.8403E-004

R =  0.9993

DL = 0.1558

BEC = 0.5573

Weight: None

Min Conc: <None>

y = 5.1697E-004 * x  + 4.6651E-004

R =  0.9991

DL = 0.6647

BEC = 0.9024

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 3.5221E-005 * x  + 3.6828E-004

R =  0.9993

DL = 0.5532

BEC = 10.46

Weight: None

Min Conc: <None>

y = 9.8816E-004 * x  + 0.0646

R =  0.9998

DL = 2.468

BEC = 65.4

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 1.0906E-004 * x  + 0.0050

R =  1.0000

DL = 1.195

BEC = 46.15

Weight: None

Min Conc: <None>

y = 3.3691E-004 * x  + 3.5978E-005

R =  1.0000

DL = 0.02086

BEC = 0.1068

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0155 * x  + 0.0020

R =  0.9990

DL = 0.009447

BEC = 0.1309

Weight: None

Min Conc: <None>

y = 0.0182 * x  + 0.0017

R =  0.9999

DL = 0.03101

BEC = 0.09423

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0132 * x  + 0.0017

R =  0.9998

DL = 0.05098

BEC = 0.1286

Weight: None

Min Conc: <None>

y = 5.4578E-004 * x  + 7.1227E-004

R =  0.9997

DL = 0.04612

BEC = 1.305

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0447 * x  + 1.6999E-004

R =  1.0000

DL = 0.001724

BEC = 0.003805

Weight: None

Min Conc: <None>

y = 0.0128 * x  + 5.7634E-004

R =  0.9997

DL = 0.02513

BEC = 0.04491

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0341 * x  + 0.0286

R =  1.0000

DL = 0.03552

BEC = 0.838

Weight: None

Min Conc: <None>

y = 0.0053 * x  + 0.0013

R =  0.9997

DL = 0.05292

BEC = 0.2481

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0033 * x  + 4.9978E-004

R =  0.9998

DL = 0.04206

BEC = 0.1526

Weight: None

Min Conc: <None>

y = 1.8570E-004 * x  + 7.7606E-005

R =  0.9999

DL = 0.3682

BEC = 0.4179

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0239 * x  + 1.4187E-004

R =  1.0000

DL = 0.002832

BEC = 0.005943

Weight: None

Min Conc: <None>

y = 0.0326 * x  + 6.8402E-005

R =  1.0000

DL = 0.003471

BEC = 0.002097

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0290 * x  + 1.7907E-004

R =  1.0000

DL = 0.00287

BEC = 0.006166

Weight: None

Min Conc: <None>

y = 0.0659 * x  + 7.5264E-004

R =  0.9998

DL = 0.007006

BEC = 0.01141

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0047 * x  + 0.0122

R =  1.0000

DL = 0.1205

BEC = 2.621

Weight: None

Min Conc: <None>

y = 0.0209 * x  + 1.9423E-004

R =  0.9998

DL = 0.01106

BEC = 0.009312

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.1131 * x  + 9.3146E-004

R =  0.9999

DL = 0.004671

BEC = 0.008238

Weight: None

Min Conc: <None>

y = 0.0243 * x  + 5.4375E-004

R =  0.9998

DL = 0.02117

BEC = 0.02237

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0022 * x  + 4.1433E-005

R =  0.9997

DL = 0.008851

BEC = 0.01858

Weight: None

Min Conc: <None>

y = 4.8568E-004 * x  + 2.5466E-006

R =  1.0000

DL = 0.006128

BEC = 0.005243

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0013 * x  + 4.4662E-004

R =  1.0000

DL = 0.03304

BEC = 0.3565

Weight: None

Min Conc: <None>

y = 0.0017 * x  + 8.3370E-005

R =  0.9998

DL = 0.005848

BEC = 0.04846

Weight: None

Min Conc: <None>

Page 17 6/17/2019 8:40:22 AM

Page 436 of 1906



Calibration for 004CALS.D

y = 1.5741E-005 * x  + 1.9872E-007

R =  0.9986

DL = 0.0656

BEC = 0.01262

Weight: None

Min Conc: <None>

y = 0.0011 * x  + 1.1180E-005

R =  0.9994

DL = 0.0007936

BEC = 0.009998

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 4.8115E-004 * x  + 6.3718E-006

R =  0.9990

DL = 0.009004

BEC = 0.01324

Weight: None

Min Conc: <None>

y = 0.0031 * x  + 1.7943E-006

R =  0.9994

DL = 0.001549

BEC = 0.0005877

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0037 * x  + 2.2351E-005

R =  0.9993

DL = 0.01027

BEC = 0.005995

Weight: None

Min Conc: <None>

y = 0.0036 * x  + 1.7983E-006

R =  0.9993

DL = 0.0005072

BEC = 0.0005018

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 7.2500E-004 * x  + 0.0000E+000

R =  0.9987

DL = 0

BEC = 0

Weight: None

Min Conc: <None>

y = 7.5488E-004 * x  + 1.8931E-006

R =  0.9993

DL = 0.00436

BEC = 0.002508

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0016 * x  + 3.1878E-006

R =  0.9996

DL = 0.00451

BEC = 0.001985

Weight: None

Min Conc: <None>

y = 0.0077 * x  + 8.1198E-004

R =  0.9989

DL = 0.01986

BEC = 0.106

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0019 * x  + 0.0010

R =  0.9992

DL = 0.01969

BEC = 0.5431

Weight: None

Min Conc: <None>

y = 0.0035 * x  + 4.1446E-006

R =  1.0000

DL = 0.001125

BEC = 0.001196

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0019 * x  + 3.4844E-005

R =  0.9992

DL = 0.005678

BEC = 0.01826

Weight: None

Min Conc: <None>

y = 0.0024 * x  + 4.4332E-004

R =  1.0000

DL = 0.02794

BEC = 0.1858

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0054 * x  + 0.0011

R =  0.9999

DL = 0.02628

BEC = 0.203

Weight: None

Min Conc: <None>

y = 0.0018 * x  + 2.2080E-004

R =  0.9996

DL = 0.03011

BEC = 0.1219

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0016 * x  + 2.4135E-004

R =  0.9998

DL = 0.01402

BEC = 0.1494

Weight: None

Min Conc: <None>

y = 0.0072 * x  + 9.2574E-004

R =  0.9999

DL = 0.0226

BEC = 0.1287

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0047 * x  + 2.0312E-004

R =  0.9992

DL = 0.008814

BEC = 0.04302

Weight: None

Min Conc: <None>

y = 0.0076 * x  + 5.2209E-004

R =  1.0000

DL = 0.0005884

BEC = 0.06895

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0074 * x  + 1.2635E-005

R =  1.0000

DL = 0.0007669

BEC = 0.001717

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D
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Calibration for 004CALS.D
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Calibration for 004CALS.D
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Calibration for 004CALS.D
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Calibration for 004CALS.D
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061419B1-2

Tune SteMassName R a b (blank) DL BEC Units
3 7 Li 0.999997 0.004411528 0.057987742 0.213821 13.14459 ug/l
3 9 Be 0.999836 0.001235162 1.55781E-05 0.003314 0.012612 ug/l
3 11 B 0.999763 0.000857818 0.008274501 0.2629 9.645991 ug/l
2 23 Na 0.998781 0.002536746 0.117244017 2.107943 46.21827 ug/l
2 24 Mg 0.996184 0.001311115 0.000860196 0.079675 0.65608 ug/l
2 27 Al 0.99845 0.000487576 0.000456893 0.598922 0.937069 ug/l
2 31 P 0.999069 3.26128E-05 0.000191733 4.945417 5.879056 ug/l
2 39 K 0.996495 0.000909629 0.064834018 1.540818 71.2752 ug/l
3 44 Ca 0.999903 0.000108896 0.003601259 0.390106 33.07073 ug/l
3 47 Ti 0.999969 0.000336329 3.30306E-05 0.00604 0.098209 ug/l
2 51 V 0.99884 0.014441297 0.001514419 0.024975 0.104867 ug/l
2 52 Cr 0.998849 0.017958433 0.00180555 0.019783 0.10054 ug/l
2 55 Mn 0.9984 0.012227058 0.00196363 0.082898 0.160597 ug/l
2 57 Fe 0.998546 0.000504965 0.000518493 0.658055 1.026789 ug/l
2 59 Co 0.99546 0.040591654 0.000441715 0.005161 0.010882 ug/l
2 60 Ni 0.998506 0.011737873 0.00045229 0.02877 0.038532 ug/l
2 63 Cu 0.996217 0.030756939 0.018991834 0.126075 0.617481 ug/l
2 66 Zn 0.99862 0.004951283 0.001368478 0.156832 0.276389 ug/l
2 75 As 0.997926 0.003067583 0.000420148 0.092635 0.136964 ug/l
2 78 Se 0.999202 0.000170314 0.000120039 0.141535 0.704813 ug/l
3 88 Sr 0.999982 0.023929568 0.000279689 0.001487 0.011688 ug/l
2 89 Y 0.995031 0.030433998 4.35121E-05 0.003715 0.00143 ug/l
2 90 Zr 0.998268 0.028633799 0.000392693 0.007496 0.013714 ug/l
2 93 Nb 0.995183 0.062044063 0.005152374 0.027941 0.083044 ug/l
3 95 Mo 0.999995 0.004721781 0.003328729 0.095299 0.704973 ug/l
2 101 Ru 0.998294 0.01984824 0.000310662 0.010772 0.015652 ug/l
2 103 Rh 0.997789 0.106050877 0.000879572 0.003159 0.008294 ug/l
2 105 Pd 0.998197 0.023182401 0.000486879 0.01706 0.021002 ug/l
3 107 Ag 0.99973 0.002248714 0.000165508 0.025355 0.073601 ug/l
3 111 Cd 0.999995 0.000488973 2.14465E-06 0.002534 0.004386 ug/l
3 118 Sn 1 0.001247176 0.000472267 0.088685 0.378669 ug/l
3 121 Sb 0.999167 0.001750693 0.000102637 0.010973 0.058627 ug/l
2 125 Te 0.99895 1.42974E-05 0 0 0 ug/l
2 133 Cs 0.998427 0.00106503 1.60297E-05 0.007893 0.015051 ug/l
3 137 Ba 0.999191 0.000475422 8.60896E-06 0.00584 0.018108 ug/l
2 139 La 0.997883 0.00281501 3.46933E-06 0.000395 0.001232 ug/l
2 140 Ce 0.997825 0.003456106 2.82653E-06 0.001329 0.000818 ug/l
2 141 Pr 0.997829 0.003304608 1.5136E-06 0.000674 0.000458 ug/l
2 146 Nd 0.998669 0.000687282 2.1625E-07 0.001635 0.000315 ug/l
3 147 Sm 0.999376 0.000755838 2.0823E-06 0.002364 0.002755 ug/l
2 178 Hf 0.995084 0.001508594 1.97247E-05 0.003928 0.013075 ug/l
2 181 Ta 0.99807 0.007362182 0.000961732 0.019429 0.130631 ug/l
2 182 W 0.99588 0.001764166 0.002679075 0.051432 1.518608 ug/l
3 185 Re 0.999928 0.003430164 5.18321E-06 0.000952 0.001511 ug/l
2 195 Pt 0.9994 0.001855004 3.43705E-05 0.012367 0.018529 ug/l
3 197 Au 0.999999 0.002349977 0.000795705 0.042119 0.338601 ug/l
3 205 Tl 0.999935 0.005646301 0.000903583 0.015643 0.160031 ug/l
3 206 (Pb) 0.998964 0.001843149 0.000246898 0.027402 0.133954 ug/l
3 207 (Pb) 0.999019 0.001630597 0.000256856 0.007255 0.157522 ug/l
3 208 Pb 0.999616 0.007213353 0.001004112 0.008907 0.139202 ug/l
2 209 Bi 0.998539 0.00440938 0.000475884 0.035588 0.107925 ug/l
3 232 Th 0.999993 0.007557006 0.000327576 0.000652 0.043347 ug/l
3 238 U 0.99998 0.007336548 1.80963E-05 0.002009 0.002467 ug/l
3 6 Li (IS) ug/l
2 45 Sc (IS) ug/l
3 45 Sc (IS) ug/l
2 72 Ge (IS) ug/l
3 72 Ge (IS) ug/l
3 115 In (IS) ug/l
2 165 Ho (IS) ug/l
3 165 Ho (IS) ug/l
2 193 Ir (IS) ug/l
3 193 Ir (IS) ug/l
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Metals Y-intercept Check Page 1 of 1

Date:

Element MDL 3XMDL Y-Intercept Pass/Fail Element MDL 3XMDL Y-Intercept Pass/Fail
LI 2.00 6.00 0.0579877 PASS LI 4.00 12.00 0.057988 PASS
BE 0.20 0.60 1.558E-05 PASS BE 0.40 1.20 0.000016 PASS
B 45.00 135.00 0.0082745 PASS B 45.00 135.00 0.008275 PASS
NA 20.00 60.00 0.117244 PASS NA 75.00 225.00 0.117244 PASS
MG 20.00 60.00 0.0008602 PASS MG 25.00 75.00 0.000860 PASS
AL 20.00 60.00 0.0004569 PASS AL 20.00 60.00 0.000457 PASS
P 45.00 135.00 0.0001917 PASS P 200.00 600.00 0.000192 PASS
K 45.00 135.00 0.064834 PASS K 40.00 120.00 0.064834 PASS
CA 45.00 135.00 0.0036013 PASS CA 100.00 300.00 0.003601 PASS
TI 2.00 6.00 3.303E-05 PASS TI 2.40 7.20 0.000033 PASS
V 4.00 12.00 0.0015144 PASS V 4.00 12.00 0.001514 PASS
CR 4.00 12.00 0.0018055 PASS CR 4.50 13.50 0.001806 PASS
MN 0.90 2.70 0.0019636 PASS MN 2.00 6.00 0.001964 PASS
FE 20.00 60.00 0.0005185 PASS FE 20.00 60.00 0.000518 PASS
CO 0.90 2.70 0.0004417 PASS CO 0.75 2.25 0.000442 PASS
NI 2.00 6.00 0.0004523 PASS NI 2.00 6.00 0.000452 PASS
CU 0.40 1.20 0.0189918 PASS CU 4.00 12.00 0.018992 PASS
ZN 7.50 22.50 0.0013685 PASS ZN 20.00 60.00 0.001368 PASS
AS 4.00 12.00 0.0004201 PASS AS 4.00 12.00 0.000420 PASS
SE 2.00 6.00 0.00012 PASS SE 3.20 9.60 0.000120 PASS
SR 2.00 6.00 0.0002797 PASS SR 2.40 7.20 0.000280 PASS
Y 2.00 6.00 4.351E-05 PASS Y 4.00 12.00 0.000044 PASS
ZR 2.00 6.00 0.0003927 PASS ZR 4.00 12.00 0.000393 PASS
NB 10.00 30.00 0.0051524 PASS NB 12.00 36.00 0.005152 PASS
MO 2.00 6.00 0.0033287 PASS MO 2.00 6.00 0.003329 PASS
RU 4.00 12.00 0.0003107 PASS RU 4.00 12.00 0.000311 PASS
RH 4.00 12.00 0.0008796 PASS RH 4.00 12.00 0.000880 PASS
PD 0.20 0.60 0.0004869 PASS PD 0.40 1.20 0.000487 PASS
AG 0.90 2.70 0.0001655 PASS AG 0.75 2.25 0.000166 PASS
CD 0.20 0.60 2.145E-06 PASS CD 0.24 0.72 0.000002 PASS
SN 1.20 3.60 0.0004723 PASS SN 0.90 2.70 0.000472 PASS
SB 2.00 6.00 0.0001026 PASS SB 2.00 6.00 0.000103 PASS
TE 7.50 22.50 0 PASS TE 4.00 12.00 0.000000 PASS
CS 0.20 0.60 1.603E-05 PASS CS 2.00 6.00 0.000016 PASS
BA 0.90 2.70 8.609E-06 PASS BA 5.00 15.00 0.000009 PASS
LA 0.90 2.70 3.469E-06 PASS LA 0.75 2.25 0.000003 PASS
CE 4.00 12.00 2.827E-06 PASS CE 4.00 12.00 0.000003 PASS
PR 0.90 2.70 1.514E-06 PASS PR 0.75 2.25 0.000002 PASS
ND 0.90 2.70 2.163E-07 PASS ND 0.75 2.25 0.000000 PASS
SM 4.00 12.00 2.082E-06 PASS SM 4.00 12.00 0.000002 PASS
HF 4.00 12.00 1.972E-05 PASS HF 4.00 12.00 0.000020 PASS
TA 4.00 12.00 0.0009617 PASS TA 4.00 12.00 0.000962 PASS
W 2.00 6.00 0.0026791 PASS W 10.00 30.00 0.002679 PASS
RE 0.40 1.20 5.183E-06 PASS RE 4.00 12.00 0.000005 PASS
PT 0.40 1.20 3.437E-05 PASS PT 0.40 1.20 0.000034 PASS
AU 5.00 15.00 0.0007957 PASS AU 2.00 6.00 0.000796 PASS
TL 0.90 2.70 0.0009036 PASS TL 2.00 6.00 0.000904 PASS
(PB 206) 1.00 3.00 0.0002469 PASS (PB 206) 1.25 3.75 0.000247 PASS
(PB 207) 1.00 3.00 0.0002569 PASS (PB 207) 1.25 3.75 0.000257 PASS
PB 1.00 3.00 0.0010041 PASS PB 1.25 3.75 0.001004 PASS
BI 7.50 22.50 0.0004759 PASS BI 7.50 22.50 0.000476 PASS
TH 0.90 2.70 0.0003276 PASS TH 0.90 2.70 0.000328 PASS
U 0.40 1.20 1.81E-05 PASS U 0.40 1.20 0.000018 PASS

6/17/2019Analyst: 
Instrument: 

CGB
7700
CGB

PPB
Soil
061419B1-2
7700

Analyst: 
Instrument: 

Water
061419B1-2

Matrix: 
Units:

Calibration File:
Matrix: 

Units:PPB

Calibration File:
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Calibration for 100CALS.D

Batch Folder:

Analysis File:

DA Date-Time:

Calibration Title:

Calibration Method:

VIS Interpolation Fit:

Tune Step:

C:\ICPMH\1\DATA\061419B1.B\

061419B1.batch.xml

6/15/2019 1:28:13 AM

External Calibration

#1 he.u

#2 nogas.u

Level Standard Data File Sample Name Acq. Date-Time

1 099CALB.D ICIS 1747053 6/15/2019 1:06:08 AM

2 100CALS.D IC 1747054 6/15/2019 1:12:52 AM

3 101CALS.D IC 1747055 6/15/2019 1:19:33 AM

4 102CALS.D IC 1747056 6/15/2019 1:26:08 AM

5

6

7

Page 1 6/17/2019 8:41:27 AM
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Calibration for 100CALS.D

y = 0.0044 * x  + 0.0580

R =  1.0000

DL = 0.2138

BEC = 13.14

Weight: None

Min Conc: <None>

y = 0.0012 * x  + 1.5578E-005

R =  0.9998

DL = 0.003314

BEC = 0.01261

Weight: None

Min Conc: <None>
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Calibration for 100CALS.D

y = 8.5782E-004 * x  + 0.0083

R =  0.9998

DL = 0.2629

BEC = 9.646

Weight: None

Min Conc: <None>

y = 0.0025 * x  + 0.1172

R =  0.9988

DL = 2.108

BEC = 46.22

Weight: None

Min Conc: <None>

Page 3 6/17/2019 8:41:28 AM

Page 457 of 1906



Calibration for 100CALS.D

y = 0.0013 * x  + 8.6020E-004

R =  0.9962

DL = 0.07967

BEC = 0.6561

Weight: None

Min Conc: <None>

y = 4.8758E-004 * x  + 4.5689E-004

R =  0.9984

DL = 0.5989

BEC = 0.9371

Weight: None

Min Conc: <None>

Page 4 6/17/2019 8:41:28 AM
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Calibration for 100CALS.D

y = 3.2613E-005 * x  + 1.9173E-004

R =  0.9991

DL = 4.945

BEC = 5.879

Weight: None

Min Conc: <None>

y = 9.0963E-004 * x  + 0.0648

R =  0.9965

DL = 1.541

BEC = 71.28

Weight: None

Min Conc: <None>

Page 5 6/17/2019 8:41:28 AM
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Calibration for 100CALS.D

y = 1.0890E-004 * x  + 0.0036

R =  0.9999

DL = 0.3901

BEC = 33.07

Weight: None

Min Conc: <None>

y = 3.3633E-004 * x  + 3.3031E-005

R =  1.0000

DL = 0.00604

BEC = 0.09821

Weight: None

Min Conc: <None>

Page 6 6/17/2019 8:41:29 AM
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Calibration for 100CALS.D

y = 0.0144 * x  + 0.0015

R =  0.9988

DL = 0.02497

BEC = 0.1049

Weight: None

Min Conc: <None>

y = 0.0180 * x  + 0.0018

R =  0.9988

DL = 0.01978

BEC = 0.1005

Weight: None

Min Conc: <None>

Page 7 6/17/2019 8:41:29 AM
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Calibration for 100CALS.D

y = 0.0122 * x  + 0.0020

R =  0.9984

DL = 0.0829

BEC = 0.1606

Weight: None

Min Conc: <None>

y = 5.0497E-004 * x  + 5.1849E-004

R =  0.9985

DL = 0.6581

BEC = 1.027

Weight: None

Min Conc: <None>

Page 8 6/17/2019 8:41:29 AM
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Calibration for 100CALS.D

y = 0.0406 * x  + 4.4171E-004

R =  0.9955

DL = 0.005161

BEC = 0.01088

Weight: None

Min Conc: <None>

y = 0.0117 * x  + 4.5229E-004

R =  0.9985

DL = 0.02877

BEC = 0.03853

Weight: None

Min Conc: <None>

Page 9 6/17/2019 8:41:30 AM
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Calibration for 100CALS.D

y = 0.0308 * x  + 0.0190

R =  0.9962

DL = 0.1261

BEC = 0.6175

Weight: None

Min Conc: <None>

y = 0.0050 * x  + 0.0014

R =  0.9986

DL = 0.1568

BEC = 0.2764

Weight: None

Min Conc: <None>

Page 10 6/17/2019 8:41:30 AM
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Calibration for 100CALS.D

y = 0.0031 * x  + 4.2015E-004

R =  0.9979

DL = 0.09264

BEC = 0.137

Weight: None

Min Conc: <None>

y = 1.7031E-004 * x  + 1.2004E-004

R =  0.9992

DL = 0.1415

BEC = 0.7048

Weight: None

Min Conc: <None>

Page 11 6/17/2019 8:41:30 AM
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Calibration for 100CALS.D

y = 0.0239 * x  + 2.7969E-004

R =  1.0000

DL = 0.001487

BEC = 0.01169

Weight: None

Min Conc: <None>

y = 0.0304 * x  + 4.3512E-005

R =  0.9950

DL = 0.003715

BEC = 0.00143

Weight: None

Min Conc: <None>

Page 12 6/17/2019 8:41:31 AM
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Calibration for 100CALS.D

y = 0.0286 * x  + 3.9269E-004

R =  0.9983

DL = 0.007496

BEC = 0.01371

Weight: None

Min Conc: <None>

y = 0.0620 * x  + 0.0052

R =  0.9952

DL = 0.02794

BEC = 0.08304

Weight: None

Min Conc: <None>

Page 13 6/17/2019 8:41:31 AM
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Calibration for 100CALS.D

y = 0.0047 * x  + 0.0033

R =  1.0000

DL = 0.0953

BEC = 0.705

Weight: None

Min Conc: <None>

y = 0.0198 * x  + 3.1066E-004

R =  0.9983

DL = 0.01077

BEC = 0.01565

Weight: None

Min Conc: <None>

Page 14 6/17/2019 8:41:31 AM
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Calibration for 100CALS.D

y = 0.1061 * x  + 8.7957E-004

R =  0.9978

DL = 0.003159

BEC = 0.008294

Weight: None

Min Conc: <None>

y = 0.0232 * x  + 4.8688E-004

R =  0.9982

DL = 0.01706

BEC = 0.021

Weight: None

Min Conc: <None>

Page 15 6/17/2019 8:41:32 AM
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Calibration for 100CALS.D

y = 0.0022 * x  + 1.6551E-004

R =  0.9997

DL = 0.02535

BEC = 0.0736

Weight: None

Min Conc: <None>

y = 4.8897E-004 * x  + 2.1447E-006

R =  1.0000

DL = 0.002534

BEC = 0.004386

Weight: None

Min Conc: <None>

Page 16 6/17/2019 8:41:32 AM
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Calibration for 100CALS.D

y = 0.0012 * x  + 4.7227E-004

R =  1.0000

DL = 0.08868

BEC = 0.3787

Weight: None

Min Conc: <None>

y = 0.0018 * x  + 1.0264E-004

R =  0.9992

DL = 0.01097

BEC = 0.05863

Weight: None

Min Conc: <None>

Page 17 6/17/2019 8:41:32 AM
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Calibration for 100CALS.D

y = 1.4297E-005 * x  + 0.0000E+000

R =  0.9989

DL = 0

BEC = 0

Weight: None

Min Conc: <None>

y = 0.0011 * x  + 1.6030E-005

R =  0.9984

DL = 0.007893

BEC = 0.01505

Weight: None

Min Conc: <None>

Page 18 6/17/2019 8:41:33 AM

Page 472 of 1906



Calibration for 100CALS.D

y = 4.7542E-004 * x  + 8.6090E-006

R =  0.9992

DL = 0.00584

BEC = 0.01811

Weight: None

Min Conc: <None>

y = 0.0028 * x  + 3.4693E-006

R =  0.9979

DL = 0.0003952

BEC = 0.001232

Weight: None

Min Conc: <None>

Page 19 6/17/2019 8:41:33 AM
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Calibration for 100CALS.D

y = 0.0035 * x  + 2.8265E-006

R =  0.9978

DL = 0.001329

BEC = 0.0008178

Weight: None

Min Conc: <None>

y = 0.0033 * x  + 1.5136E-006

R =  0.9978

DL = 0.0006744

BEC = 0.000458

Weight: None

Min Conc: <None>

Page 20 6/17/2019 8:41:33 AM
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Calibration for 100CALS.D

y = 6.8728E-004 * x  + 2.1625E-007

R =  0.9987

DL = 0.001635

BEC = 0.0003146

Weight: None

Min Conc: <None>

y = 7.5584E-004 * x  + 2.0823E-006

R =  0.9994

DL = 0.002364

BEC = 0.002755

Weight: None

Min Conc: <None>

Page 21 6/17/2019 8:41:34 AM
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Calibration for 100CALS.D

y = 0.0015 * x  + 1.9725E-005

R =  0.9951

DL = 0.003928

BEC = 0.01307

Weight: None

Min Conc: <None>

y = 0.0074 * x  + 9.6173E-004

R =  0.9981

DL = 0.01943

BEC = 0.1306

Weight: None

Min Conc: <None>

Page 22 6/17/2019 8:41:34 AM
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Calibration for 100CALS.D

y = 0.0018 * x  + 0.0027

R =  0.9959

DL = 0.05143

BEC = 1.519

Weight: None

Min Conc: <None>

y = 0.0034 * x  + 5.1832E-006

R =  0.9999

DL = 0.000952

BEC = 0.001511

Weight: None

Min Conc: <None>

Page 23 6/17/2019 8:41:34 AM
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Calibration for 100CALS.D

y = 0.0019 * x  + 3.4370E-005

R =  0.9994

DL = 0.01237

BEC = 0.01853

Weight: None

Min Conc: <None>

y = 0.0023 * x  + 7.9570E-004

R =  1.0000

DL = 0.04212

BEC = 0.3386

Weight: None

Min Conc: <None>

Page 24 6/17/2019 8:41:35 AM
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Calibration for 100CALS.D

y = 0.0056 * x  + 9.0358E-004

R =  0.9999

DL = 0.01564

BEC = 0.16

Weight: None

Min Conc: <None>

y = 0.0018 * x  + 2.4690E-004

R =  0.9990

DL = 0.0274

BEC = 0.134

Weight: None

Min Conc: <None>

Page 25 6/17/2019 8:41:35 AM

Page 479 of 1906



Calibration for 100CALS.D

y = 0.0016 * x  + 2.5686E-004

R =  0.9990

DL = 0.007255

BEC = 0.1575

Weight: None

Min Conc: <None>

y = 0.0072 * x  + 0.0010

R =  0.9996

DL = 0.008907

BEC = 0.1392

Weight: None

Min Conc: <None>

Page 26 6/17/2019 8:41:35 AM
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Calibration for 100CALS.D

y = 0.0044 * x  + 4.7588E-004

R =  0.9985

DL = 0.03559

BEC = 0.1079

Weight: None

Min Conc: <None>

y = 0.0076 * x  + 3.2758E-004

R =  1.0000

DL = 0.0006525

BEC = 0.04335

Weight: None

Min Conc: <None>

Page 27 6/17/2019 8:41:36 AM
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Calibration for 100CALS.D

y = 0.0073 * x  + 1.8096E-005

R =  1.0000

DL = 0.002009

BEC = 0.002467

Weight: None

Min Conc: <None>

Page 28 6/17/2019 8:41:36 AM
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Calibration for 100CALS.D

Page 29 6/17/2019 8:41:36 AM
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Calibration for 100CALS.D

Page 30 6/17/2019 8:41:37 AM
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Calibration for 100CALS.D

Page 31 6/17/2019 8:41:37 AM
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Calibration for 100CALS.D

Page 32 6/17/2019 8:41:37 AM
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Calibration for 100CALS.D

Page 33 6/17/2019 8:41:37 AM
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Tune Report

Tune File         : autotune.u               
Comment           :                               

       m/z      Range      Count       Mean       RSD% Background 
         7     50,000    44306.0    45742.9       2.17       1.40 
        89    100,000    73751.0    73040.1       2.04       3.30 
       205     50,000    35576.0    36255.0       2.81      11.50 

Integration Time:     0.1000 sec
 Sampling Period:     0.3100 sec
               n:        200
           Oxide:   156/140      0.497%
  Doubly Charged:    70/140      1.248%

      m/z:          7         89        205
   Height:     45,871     76,082     37,475
     Axis:       7.00      89.05     205.05
    W-50%:       0.65       0.60       0.55
    W-10%:      0.700      0.700     0.7500

Integration Time:     0.1000 sec
Acquisition Time:    22.7600 sec

Y axis : Linear  

Page: 1
Generated : Jun 17, 2019 14:43:43
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Tune Report

Tune File         : autotune.u               
Comment           :                               

Tuning Parameters
===Plasma Condition===          ===Ion Lenses===                ===Q-Pole Parameters===        
      RF Power  :   1550 W           Extract 1  :      0 V            AMU Gain  :    117       
   RF Matching  :    1.5 V           Extract 2  :   -150 V          AMU Offset  :    128       
    Smpl Depth  :      8 mm         Omega Bias  :    -75 V           Axis Gain  : 0.9977       
       Torch-H  :   -1.9 mm         Omega Lens  :      7 V         Axis Offset  :    0.1       
       Torch-V  :      2 mm      Cell Entrance  :    -30 V             QP Bias  :     -3 V     
   Carrier Gas  :   0.55 L/min       Cell Exit  :    -50 V                                     
 Dilution Mode  :     ON               Deflect  :     11 V      ===Detector Parameters===      
  Dilution Gas  :    0.5 L/min      Plate Bias  :    -40 V       Discriminator  :    4.5 mV    
  Optional Gas  :      0 %      ===Octopole Parameters===            Analog HV  :   1699 V     
Nebulizer Pump  :    0.1 rps           OctP RF  :    170 V            Pulse HV  :   1218 V     
   Sample Pump  :    --- rps         OctP Bias  :     -8 V                                     
      S/C Temp  :      2 degC                                                                  
                                                                                               
===Reaction Cell===                                                                            
 Reaction Mode  :    OFF                                                                       
        H2 Gas  :      0 mL/min         He Gas  :      0 mL/min   Optional Gas  :    --- %     

Page: 2
Generated : Jun 17, 2019 14:43:43
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Tune Report

Tune File         : he.u                     
Comment           :                               

       m/z      Range      Count       Mean       RSD% Background 
        59     20,000    11951.0    11777.9       2.62       0.30 
        89     10,000     8898.0     8992.4       2.90       0.70 
       140     50,000    25199.0    25482.7       2.40       0.70 
       205     50,000    22951.0    22834.8       2.86       1.10 
   156/140          1     0.171%     0.177%      17.51            
    70/140          2     1.496%     1.487%       7.60            

Integration Time:     0.1000 sec
 Sampling Period:     0.6200 sec
               n:        200
           Oxide:   156/140      0.236%
  Doubly Charged:    70/140      1.419%

      m/z:         59         89        205
   Height:     12,012      9,452     24,020
     Axis:      59.00      89.10     205.05
    W-50%:       0.60       0.60       0.45
    W-10%:      0.700      0.700      0.700

Integration Time:     0.1000 sec
Acquisition Time:    22.5600 sec

Y axis : Linear  

Page: 1
Generated : Jun 17, 2019 14:50:43
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Tune Report

Tune File         : he.u                     
Comment           :                               

Tuning Parameters
===Plasma Condition===          ===Ion Lenses===                ===Q-Pole Parameters===        
      RF Power  :   1550 W           Extract 1  :      0 V            AMU Gain  :    117       
   RF Matching  :    1.5 V           Extract 2  :   -150 V          AMU Offset  :    128       
    Smpl Depth  :      8 mm         Omega Bias  :    -75 V           Axis Gain  : 0.9977       
       Torch-H  :   -1.9 mm         Omega Lens  :      7 V         Axis Offset  :    0.1       
       Torch-V  :      2 mm      Cell Entrance  :    -30 V             QP Bias  :    -15 V     
   Carrier Gas  :   0.55 L/min       Cell Exit  :    -60 V                                     
 Dilution Mode  :     ON               Deflect  :   -0.8 V      ===Detector Parameters===      
  Dilution Gas  :    0.5 L/min      Plate Bias  :    -60 V       Discriminator  :    4.5 mV    
  Optional Gas  :      0 %      ===Octopole Parameters===            Analog HV  :   1699 V     
Nebulizer Pump  :    0.1 rps           OctP RF  :    170 V            Pulse HV  :   1218 V     
   Sample Pump  :    --- rps         OctP Bias  :    -18 V                                     
      S/C Temp  :      2 degC                                                                  
                                                                                               
===Reaction Cell===                                                                            
 Reaction Mode  :     ON                                                                       
        H2 Gas  :      0 mL/min         He Gas  :    4.3 mL/min   Optional Gas  :    --- %     
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C:\ICPMH\1\DATA\061719B1.B\QCTUNE00.D

6/17/2019 PM 03:18 1

QC Tune Report

 

Data File: C:\ICPMH\1\7500\QCTUNE.D

Date Acquired: 17 Jun 2019  03:13:40 pm

Operator: CB 7700

Misc Info:

Vial Number: 1307

Current Method: C:\ICPMH\1\METHODS\TN_6020.m

 

 

Minimum Response(CPS)

Element               Actual            Required            Flag

 

RSD (%)

Element               Actual            Required            Flag

    6  Li                1.68                5.00                    

   59  Co                0.88                5.00                    

  115  In                0.77                5.00                    

  205  Tl                0.89                5.00                    

 

Ion Ratio

Element               Actual            Required            Flag

 

Maximum Bkg. Count(CPS)

Element               Actual            Required            Flag
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C:\ICPMH\1\DATA\061719B1.B\QCTUNE00.D

6/17/2019 PM 03:18 2

m/z->4.50        5.00 5.50 6.00 6.50 7.00 7.50

1.0E+7

5.0E+6

6 Li

Mass Calib.

   Actual: 6.05

   Required: 5.90-6.10

   Flag:

Peak Width

   Actual: 0.60

   Required: 0.90

   Flag:

m/z->57.50        58.00 58.50 59.00 59.50 60.00 60.50

2.0E+6

1.0E+6

59 Co

Mass Calib.

   Actual: 59.05

   Required: 58.90-59.10

   Flag:

Peak Width

   Actual: 0.65

   Required: 0.90

   Flag:

m/z->113.50        114.00 114.50 115.00 115.50 116.00 116.50

2.0E+7

1.0E+7

115 In

Mass Calib.

   Actual: 115.10

   Required: 114.90-115.10

   Flag:

Peak Width

   Actual: 0.60

   Required: 0.90

   Flag:

m/z->203.50        204.00 204.50 205.00 205.50 206.00 206.50

2.0E+6

1.0E+6

205 Tl

Mass Calib.

   Actual: 205.05

   Required: 204.90-205.10

   Flag:

Peak Width

   Actual: 0.65

   Required: 0.90

   Flag:

 

QC Tune Result:Pass
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C:\ICPMH\1\DATA\061719B1.B\QCTUNE00.D

6/17/2019 PM 03:18 3

Replicated Data:    Tune #1
Mass      Count(CPS)
6         2999254.00        2959166.00        2994706.00        3006684.00        2995298.00
          

7         180913.59         181829.70         182196.30         182118.70         181912.80
          

8         17.50             12.00             20.00             22.00             31.00
          

58        963877.69         963413.00         953818.88         954313.69         955880.00
          

59        893465.81         901031.81         901490.81         899828.13         901454.31
          

60        415824.41         406162.19         407272.69         408182.19         406884.81
          

95        494607.00         483075.91         477255.31         483317.41         484163.41
          

111       510540.41         491949.81         491492.69         492208.81         492072.00
          

114       1127024.00        1116092.00        1114135.00        1119736.00        1125501.00
          

115       5503119.00        5345135.00        5442524.00        5487045.00        5469218.00
          

116       699163.19         695509.31         701442.38         697750.31         693951.38
          

118       655035.69         656664.19         657823.31         664804.88         653431.38
          

204       39366.82          37196.35          37229.11          37749.61          38486.54
          

205       808058.13         796835.00         802832.00         797316.13         813043.38
          

206       641390.38         612862.38         612719.13         615928.88         618378.13
          

207       577753.69         552079.50         552139.38         552334.19         549334.38
          

208       1239264.00        1194609.00        1221571.00        1211064.00        1229389.00
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Blank Sample

TuneStep

2

3

TuneFile

he.u

nogas.u

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName

Acq Date Time 2019-06-17T15:20:50-05:00

Type 6-Blank

VialNumber 1

Sample Name RINSE

Data File Name 002BLNK.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 3:23 PM on:6/17/2019Page 1 of 1 Printed at: 3:23 PM on:6/17/2019Page 500 of 1906



Calibration Blank Report

24.80

2.32

8.42

25.46

28.56

8.67

34.70

36.74

8.75

23.73

14.84

57.30

25.76

1.86

20.84

12.88

2.44

0.84

2.01

3.23

%RSD

14.27

4.65

2.70

0.56

8.43

226

20216

480

74

23

203

6

38

611

81

79

9

47

5032

79

108

19824

86468

313

930

CPS

474721

143

5412

10195

359

2

3

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

2

Tune Step

3

3

3

2

2

72

72

72

72

72

72

72

72

45

72

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

45

93

95

66

75

78

88

89

90

52

55

57

59

60

63

27

31

39

44

47

51

m/z

7

9

11

23

24

Nb

Mo

Zn

As

Se

Sr

Y

Zr

Cr

Mn

Fe

Co

Ni

Cu

Al

P

K

Ca

Ti

V

Element

Li

Be

B

Na

Mg

Dilution 1

Comment

Operator CB 7700

QC Analyte Table

Acq Date Time 2019-06-17T15:27:32-05:00

Type CalBlk

VialNumber 4

Sample Name ICIS 1747053

Data File Name 003CALB.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 3:31 PM on:6/17/2019

0.08

16.27

0.81

16.19

11533797

4118379

5167713

%RSD

14.42

1.59

17.44

1.68

14.87

16.53

2

3

CPS

8244034

350673

8695069

236258

1783132

9361062

5667560

193

Tune Step

3

2

3

2

3

3

2

3

72

72

115

165

165

193

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

m/z

6

45

45
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Calibration Standard Report

0.97

0.88

2.28

0.33

2.06

0.74

1.14

0.55

2.73

1.33

0.68

0.59

1.95

0.55

0.45

1.83

0.46

0.97

0.51

0.77

%RSD

0.26

0.43

0.62

0.44

0.21

1532687

956092

237878

151670

4078

9859212

1498238

1338627

1216886

595797

617423

2026770

584297

1565393

838740

57709

1674894

5694694

681948

1026541

CPS

8827974

2394994

3319395

4499695

2297478

2

3

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

2

Tune Step

3

3

3

2

2

72

72

72

72

72

72

72

72

45

72

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

45

93

95

66

75

78

88

89

90

52

55

57

59

60

63

27

31

39

44

47

51

m/z

7

9

11

23

24

Nb

Mo

Zn

As

Se

Sr

Y

Zr

Cr

Mn

Fe

Co

Ni

Cu

Al

P

K

Ca

Ti

V

Element

Li

Be

B

Na

Mg

Dilution 1

Comment

Operator CB 7700

QC Analyte Table

Acq Date Time 2019-06-17T15:47:32-05:00

Type CalStd

VialNumber 1103

Sample Name IC 1747056

Data File Name 006CALS.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 3:51 PM on:6/17/2019

QC Flag

120

120

120

120

120

120

80

80

80

80

80

Upper Limit

120

120

120

120

Lower Limit

80

80

80

80

80109.2

108.2

99.6

109.4

96.4

105.1

9361062

5667560

11533797

4118379

5167713

%Recovery

102.8

95.2

110.5

98.5

1.01

1.04

0.30

0.68

Reference CPS

8244034

350673

8695069

236258

1783132

12614003

3971680

5431833

%RSD

0.76

1.28

1.39

0.52

0.43

0.83

2

3

CPS

8470996

333678

9606770

232714

1947556

10129875

5645709

193

Tune Step

3

2

3

2

3

3

2

3

72

72

115

165

165

193

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

m/z

6

45

45

0.70

0.34

0.36

0.66

1.15

0.37

0.76

0.33

1.08

1.86

0.46

1.46

0.55

0.48

0.90

1.79

1.19

0.79

0.99

0.44

0.87

2.23

1.22

1.70

0.88

0.76

0.17

1.13

1.00

2111673

1864794

8327970

3779605

8588693

8304745

8298677

2004861

3990655

152204

2812599

1265816

3574594

4313918

4122561

823100

2043677

1736511

1012287

2689821

1851187

17878

1371800

1346347

956092

941113

5123974

110728

954574

3

3

3

2

3

3

2

2

3

2

3

3

2

2

2

2

3

2

3

3

3

2

2

3

3

2

2

2

3

193

193

193

193

193

193

165

165

193

193

193

193

165

165

165

165

165

165

115

115

115

165

165

165

72

72

72

72

115

206

207

208

209

232

238

181

182

185

195

197

205

139

140

141

146

147

178

111

118

121

125

133

137

95

101

103

105

107

(Pb)

(Pb)

Pb

Bi

Th

U

Ta

W

Re

Pt

Au

Tl

La

Ce

Pr

Nd

Sm

Hf

Cd

Sn

Sb

Te

Cs

Ba

Mo

Ru

Rh

Pd

Ag

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 3:51 PM on:6/17/2019Page 504 of 1906



Initial Calibration Verification (ICV) - US EPA Method  6020
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90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

102.0

101.7

105.2

101.9

99.8

100.7

92.4

100.0

104.5

99.0

102.0

102.0

102.7

104.4

101.9

103.1

102.8

96.2

99.2

101.0

96.4

99.4

103.6

97.2

102.4

110.7

103.7

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.40762

101.70043

105.21925

101.87472

99.80048

100.68421

92.36996

99.97533

104.52335

9.90316

101.97635

101.95709

102.73664

104.44672

101.92051

103.11431

102.81873

19.24515

99.17240

100.98660

48.19321

99.44247

103.58885

48.61889

102.41055

110.72785

10.37056

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Initial Calibration Blank (ICB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00609

0.10318

-0.10154

-0.08712

-0.01421

0.12996

-0.00022

0.00167

-0.03108

-0.00419

-0.01131

0.12624

0.00071

0.00043

-0.25588

-0.04663

4.39389

2.72931

-22.82813

-0.02063

Meas Value

0.13346

0.00287

5.70485

0.12954

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:00:42-05:00

Type ICB

VialNumber 4

Sample Name ICB 1747053

Data File Name 008_ICB.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:05 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

108.5

98.1

107.5

97.0

105.4

Lower Limit

80

80

80

80

%Recovery

106.1

100.7

110.0

101.8

108.81783132

9361062

5667560

11533797

4118379

5167713

1.66

1.26

1.02

1.10

1.48

Reference CPS

8244034

350673

8695069

236258

%RSD

2.31

0.56

1.47

2.26

1.941940650

10154369

5561885

12401455

3993312

5448068

3

2

3

2

3

CPS

8750557

353149

9562445

240524

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.01998

-0.03282

0.04980

0.03366

0.00255

0.01835

0.08388

1.41520

0.00330

0.00146

0.93839

0.00179

0.00064

0.00070

0.00049

0.00110

0.00114

0.00161

-0.00088

0.02319

-0.01940

0.07554

0.00840

0.10318

-0.72060

0.00163

0.00324

-0.00194

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

109.8

97.6

78.2

109.9

108.9

103.8

91.6

113.1

111.2

100.4

106.9

107.2

105.1

113.3

111.7

106.4

102.7

105.4

110.4

88.9

101.9

%Recovery

105.2

101.5

96.2

106.5

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.49218

24.39223

3.90960

1.09916

21.77802

10.37778

4.57956

5.65443

5.56015

10.04228

10.69229

2.14455

52.57095

2.26539

5.58714

53.20369

51.33561

105.43255

110.37415

88.93188

5.09660

Meas Value

5.26200

0.50743

96.17256

53.23372

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:07:25-05:00

Type CRI

VialNumber 1101

Sample Name CRI 1747054

Data File Name 009LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:12 PM on:6/17/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

108.5

97.9

106.9

97.7

105.7

Lower Limit

80

80

80

80

%Recovery

105.6

98.0

109.5

97.1

107.71783132

9361062

5667560

11533797

4118379

5167713

1.23

0.66

0.16

1.14

0.30

Reference CPS

8244034

350673

8695069

236258

%RSD

0.33

0.33

0.86

1.18

0.381920371

10155576

5547100

12329748

4022372

5459987

3

2

3

2

3

CPS

8702144

343726

9521177

229491

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

100.4

105.3

116.5

110.5

112.2

108.0

97.3

120.2

107.3

105.0

112.4

110.5

114.5

112.9

113.1

106.7

108.1

105.1

105.4

108.5

107.0

108.4

106.9

78.2

107.9

113.5

108.3

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.00866

3.15949

23.29567

2.20944

1.12235

10.80100

9.72856

6.00965

10.73295

1.05004

5.61997

2.21084

2.28983

11.28559

2.26205

2.13329

10.81491

2.10159

0.52721

2.17015

5.34897

10.84320

1.06928

3.90960

10.78958

11.35111

0.54131

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Interference Check Sample A (ICS-A) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

120000

0.434

0.8

120000

120000

120000

120000

120000

2400

QC High

1.388

0.7

20

120000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.34904

1.65126

0.02542

0.70071

0.13027

0.48322

2.13946

0.00453

0.07460

1.48585

0.71721

93328.57931

0.30106

0.27982

94090.52794

91145.32104

97538.20092

95323.00183

99044.43793

1973.36529

Meas Value

0.58813

0.00215

4.58783

97468.71604

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:14:07-05:00

Type ICSA

VialNumber 1105

Sample Name ICSA 1747057

Data File Name 010ICSA.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:18 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.8

95.1

100.9

85.4

88.6

Lower Limit

80

80

80

80

%Recovery

99.0

103.1

108.6

98.3

101.71783132

9361062

5667560

11533797

4118379

5167713

1.93

9.99

2.33

9.57

1.61

Reference CPS

8244034

350673

8695069

236258

%RSD

2.77

9.16

1.97

5.56

2.501813307

9154501

5387743

11639161

3515474

4580472

3

2

3

2

3

CPS

8162750

361566

9443055

232138

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2400

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.09586

0.42840

0.06103

0.16038

0.02241

0.29556

2.72832

1.38207

0.00751

0.03324

0.14774

0.89456

0.05024

0.11227

0.00167

0.01472

0.01134

0.04785

-0.16471

0.15467

0.06529

0.09220

0.04951

1.65126

2058.43504

0.00518

-0.00077

0.00526

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Interference Check Sample AB (ICS-AB) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

112.4

113.2

101.6

101.1

100.4

108.4

103.6

110.6

113.3

100.3

103.5

107.8

97.4

107.3

99.5

97.0

93.9

101.5

98.8

98.8

95.9

%Recovery

105.5

100.9

100.4

100.1

50

25

2050

50

50

50

25

50

50

50

50

50

100000

50

50

100000

100000

100000

100000

100000

2100

ExpectedValue

50

50

100

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

56.20504

28.29492

2083.77535

50.53601

50.22133

54.21176

25.90230

55.28688

56.67269

50.15389

51.73276

53.92406

97382.07968

53.66957

49.74079

97034.00127

93899.40815

101498.96386

98782.36307

98831.53964

2014.49754

Meas Value

52.73513

50.46415

100.36813

100107.60000

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:20:43-05:00

Type ICSAB

VialNumber 1106

Sample Name ICSAB 1747058

Data File Name 011ICSB.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.3

95.4

100.5

84.3

88.9

Lower Limit

80

80

80

80

%Recovery

99.6

101.7

109.4

95.4

102.61783132

9361062

5667560

11533797

4118379

5167713

1.83

10.86

2.09

10.93

2.12

Reference CPS

8244034

350673

8695069

236258

%RSD

1.08

10.68

1.77

8.23

2.211829752

9203052

5404654

11592204

3473839

4596455

3

2

3

2

3

CPS

8210888

356543

9516033

225415

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

102.3

108.5

109.3

108.9

108.2

105.3

104.7

106.7

112.7

99.5

108.7

108.5

109.6

108.3

107.6

102.8

108.5

99.6

100.0

110.9

108.7

98.5

103.1

101.6

99.4

100.9

94.6

10

50

50

50

50

50

50

50

50

5

50

50

50

50

50

50

50

10

50

50

25

50

50

2050

50

50

5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

10.23245

54.23613

54.63411

54.44069

54.11897

52.63491

52.34392

53.33627

56.34903

4.97582

54.34254

54.22686

54.77823

54.15457

53.77692

51.39586

54.26144

9.96410

49.97507

55.44132

27.17308

49.26542

51.54484

2083.77535

49.67733

50.43143

4.72888

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au
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Ce

Pr

Nd
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Sn
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Pd

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

195.66164

96.38841

195.07931

196.18162

196.47025

98.97059

200.45022

194.00237

197.29574

194.55059

196.26232

4921.15782

191.80059

196.53561

4889.45060

4962.27822

4941.97605

4956.31616

4964.82845

198.98500

FinalConcentration

200.36295

199.18702

398.06897

4975.83692

195.66164

96.38841

195.07931

196.18162

196.47025

98.97059

200.45022

194.00237

197.29574

194.55059

196.26232

4921.15782

191.80059

196.53561

4889.45060

4962.27822

4941.97605

4956.31616

4964.82845

198.98500

Meas Value

200.36295

199.18702

398.06897

4975.83692

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:27:22-05:00

Type Sample

VialNumber 1103

Sample Name LRC 1747056

Data File Name 012SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

109.3

99.3

108.4

95.2

102.6

Lower Limit

80

80

80

80

%Recovery

104.4

99.9

113.3

103.0

110.91783132

9361062

5667560

11533797

4118379

5167713

1.02

2.09

0.36

0.70

0.58

Reference CPS

8244034

350673

8695069

236258

%RSD

0.13

0.97

0.50

0.91

0.471977972

10236212

5625141

12497835

3919678

5301427

3

2

3

2

3

CPS

8610096

350260

9853002

243428

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

40.16283

198.74620

197.63750

199.07300

199.46853

195.04170

196.56862

195.57514

199.35812

19.93883

201.93247

199.46477

202.18627

201.01062

197.47844

200.36443

197.47099

39.61881

199.67959

197.75779

97.72200

201.67390

204.08112

96.38841

108.41384

193.41785

191.56432

19.27047

40.16283

198.74620

197.63750

199.07300

199.46853

195.04170

196.56862

195.57514

199.35812

19.93883

201.93247

199.46477

202.18627

201.01062

197.47844

200.36443

197.47099

39.61881

199.67959

197.75779

97.72200

201.67390

204.08112

96.38841

108.41384

193.41785

191.56432

19.27047

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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TuneStep
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Sample Report 

FAILED

FAILED

QC Flag

FAILED

FAILED

FAILED

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1076.80156

1.47079

1003.09253

1067.96201

1106.58182

546.53815

1070.37119

0.02074

973.97666

983.91855

1040.61617

50532.48611

1024.68937

996.24618

50821.29331

48963.88189

53569.86990

50980.95833

51156.56788

2015.61190

FinalConcentration

1131.31870

1077.21673

2208.14112

52471.72256

1076.80156

1.47079

1003.09253

1067.96201

1106.58182

546.53815

1070.37119

0.02074

973.97666

983.91855

1040.61617

50532.48611

1024.68937

996.24618

50821.29331

48963.88189

53569.86990

50980.95833

51156.56788

2015.61190

Meas Value

1131.31870

1077.21673

2208.14112

52471.72256

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:33:50-05:00

Type Sample

VialNumber 1301

Sample Name LRC 1747059

Data File Name 013SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.2

92.6

104.8

85.4

96.0

Lower Limit

80

80

80

80

%Recovery

94.4

99.6

111.6

95.5

105.71783132

9361062

5667560

11533797

4118379

5167713

0.86

3.43

1.07

3.40

1.00

Reference CPS

8244034

350673

8695069

236258

%RSD

0.77

4.07

0.11

2.53

0.581884955

9568531

5246130

12092621

3517383

4958925

3

2

3

2

3

CPS

7784254

349161

9702242

225730

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

198.71545

1025.07562

0.06631

1080.67600

1079.89790

0.20150

7.42909

1086.61894

0.04708

0.01552

1.19468

1015.86509

0.04387

0.07418

0.01750

0.02277

1026.77077

193.26622

984.28752

1061.52863

518.07799

0.46977

0.05580

1.47079

1565.97476

0.01171

0.08623

0.03223

198.71545

1025.07562

0.06631

1080.67600

1079.89790

0.20150

7.42909

1086.61894

0.04708

0.01552

1.19468

1015.86509

0.04387

0.07418

0.01750

0.02277

1026.77077

193.26622

984.28752

1061.52863

518.07799

0.46977

0.05580

1.47079

1565.97476

0.01171

0.08623

0.03223

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

FAILED

FAILED

FAILED

FAILED

QC Flag

FAILED

FAILED

FAILED

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1954.17298

0.68560

1763.25959

4326.48862

1881.23214

1021.84300

2089.07765

0.03047

1729.07516

1727.33126

4602.57117

90947.62682

1828.05427

1753.65533

90196.96401

87007.78098

92517.12570

90785.33418

100453.81281

3883.91683

FinalConcentration

2473.91732

2344.67781

4889.94135

93431.45635

1954.17298

0.68560

1763.25959

4326.48862

1881.23214

1021.84300

2089.07765

0.03047

1729.07516

1727.33126

4602.57117

90947.62682

1828.05427

1753.65533

90196.96401

87007.78098

92517.12570

90785.33418

100453.81281

3883.91683

Meas Value

2473.91732

2344.67781

4889.94135

93431.45635

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:40:18-05:00

Type Sample

VialNumber 1302

Sample Name LRC 1747060

Data File Name 014SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:44 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.0

94.8

102.7

86.0

91.4

Lower Limit

80

80

80

80

%Recovery

82.7

109.3

110.2

102.8

102.01783132

9361062

5667560

11533797

4118379

5167713

0.88

1.94

1.66

2.80

0.67

Reference CPS

8244034

350673

8695069

236258

%RSD

1.24

1.54

0.25

0.97

0.651818774

9171393

5374650

11849623

3541481

4722180

3

2

3

2

3

CPS

6817947

383260

9586195

242936

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

FAILED

QC ISTD Table

FAILED

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

386.16427

4868.98308

1939.95686

2156.93539

2152.49690

0.14223

1.36090

2042.52817

0.05274

0.02858

0.26833

3924.01702

0.07588

0.19015

0.01805

0.04912

1997.59087

379.48204

1924.97479

2062.41128

1003.69830

0.39313

0.08193

0.68560

3121.85451

0.00557

0.30502

0.05857

386.16427

4868.98308

1939.95686

2156.93539

2152.49690

0.14223

1.36090

2042.52817

0.05274

0.02858

0.26833

3924.01702

0.07588

0.19015

0.01805

0.04912

1997.59087

379.48204

1924.97479

2062.41128

1003.69830

0.39313

0.08193

0.68560

3121.85451

0.00557

0.30502

0.05857

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

105.9

104.8

121.3

104.7

103.2

102.7

107.4

102.0

106.7

99.2

101.9

103.0

102.7

106.6

102.2

98.7

99.8

97.1

103.1

102.9

101.9

%Recovery

103.1

102.8

137.6

101.0

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

105.93488

52.39589

60.65278

104.72906

103.20937

102.66394

53.68831

101.96268

106.74837

99.16469

101.91385

102.97922

2567.62355

106.61770

102.23938

2467.73779

2495.99473

2428.61179

2576.88220

2573.33589

101.86090

Meas Value

103.05178

102.78286

275.29237

2525.58444

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:46:45-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 015_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:51 PM on:6/17/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.0

99.8

102.3

96.2

98.9

Lower Limit

80

80

80

80

%Recovery

99.7

98.5

108.6

97.2

107.11783132

9361062

5667560

11533797

4118379

5167713

3.05

13.74

2.31

12.15

2.08

Reference CPS

8244034

350673

8695069

236258

%RSD

1.70

13.17

3.13

10.40

3.101910568

9826728

5654934

11797806

3960025

5109272

3

2

3

2

3

CPS

8217786

345504

9440537

229613

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

103.7

106.0

99.8

102.7

102.8

100.6

97.6

103.2

103.1

99.1

106.9

108.2

102.1

102.2

101.5

99.4

107.6

102.6

102.2

102.1

107.4

100.0

101.1

121.3

101.5

102.0

101.4

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.73374

105.97648

99.81143

102.72278

102.77252

100.62741

97.62352

103.19555

103.05254

9.91001

106.85694

108.19740

102.07600

102.23259

101.54505

99.41505

107.64634

20.52672

102.24084

102.13768

53.67613

99.98089

101.07371

60.65278

101.52040

101.98790

10.14461

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00738

0.09268

-0.20707

0.00127

0.05650

0.21701

0.00273

0.00174

-0.00771

-0.00165

-0.00198

0.48443

0.00221

0.00255

0.16668

0.12241

1.61994

2.55407

-34.97736

0.04727

Meas Value

0.62738

0.05626

41.22320

5.09086

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:53:25-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 016_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:58 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

112.3

99.1

108.4

97.7

104.1

Lower Limit

80

80

80

80

%Recovery

103.9

102.9

114.0

104.3

110.41783132

9361062

5667560

11533797

4118379

5167713

4.45

0.81

3.28

0.30

4.82

Reference CPS

8244034

350673

8695069

236258

%RSD

1.53

0.67

4.30

2.58

2.421968096

10510696

5616478

12503041

4025173

5378159

3

2

3

2

3

CPS

8567870

360993

9915598

246309

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.14019

0.35259

0.18791

0.02292

0.00661

0.00604

0.00540

2.09261

0.00194

0.00061

0.74643

0.16351

0.00062

0.00047

0.00027

0.00028

0.00442

0.03240

0.02939

0.12095

0.43654

0.10029

0.00668

0.09268

3.84775

0.00448

0.00137

-0.00648

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.05679

0.00155

0.07998

0.13203

0.01319

0.21030

0.09810

0.95441

0.13197

0.30037

-54.43812

0.26455

0.06994

0.46449

0.57416

30.71632

FinalConcentration

1.46279

0.07345

56.99314

15.54805

2.16887

6.31757

11.79283

10.75579

0.02839

0.00078

0.03999

0.06601

0.00659

0.10515

0.04905

0.47720

0.06598

0.15018

-27.21906

0.13227

0.03497

0.23224

0.28708

15.35816

Meas Value

0.73140

0.03673

28.49657

7.77402

1.08444

3.15878

5.89642

5.37789

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431764

Operator CB 7700

Acq Date Time 2019-06-17T17:00:09-05:00

Type Sample

VialNumber 2101

Sample Name MB 160-431764/1-A

Data File Name 017SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:05 PM on:6/17/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

101.5

Lower Limit

80

80

80

80

80

80

80

80

105.6

111.7

108.1

99.1

106.5

96.2

1783132

9361062

5667560

11533797

4118379

5167713

1.18

0.86

3.25

0.30

2.36

Reference CPS

8244034

350673

8695069

236258

5617686

12287667

3962645

5243276

%RSD

0.66

1.62

0.94

2.45

0.94

3

2

3

CPS

8578801

358422

9675042

249586

1990911

10122702

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

104.1

102.2

111.3

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00955

0.02489

0.37887

-0.08742

0.82538

0.37644

0.08359

0.00055

0.00526

0.04220

0.02178

3.20372

0.00254

0.02493

0.00654

0.19842

0.00124

0.00662

-0.00010

0.00050

0.33550

0.06991

0.04080

13.84834

0.94533

0.13203

3.92920

0.01468

0.00478

0.01245

0.18944

-0.04371

0.41269

0.18822

0.04180

0.00027

0.00263

0.02110

0.01089

1.60186

0.00127

0.01246

0.00327

0.09921

0.00062

0.00331

-0.00005

0.00025

0.16775

0.03496

0.02040

6.92417

0.47267

0.06601

1.96460

0.00734

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1026.67817

0.49808

1045.77296

1042.47704

1053.65422

514.52837

993.48603

0.00861

1006.56720

1037.32758

1022.48542

10780.45435

1026.70851

1020.00512

10495.27908

10792.85410

1083.43427

10507.27474

10346.86970

981.83198

FinalConcentration

103.47116

102.27498

231.65362

10715.79936

513.33909

0.24904

522.88648

521.23852

526.82711

257.26419

496.74302

0.00430

503.28360

518.66379

511.24271

5390.22718

513.35425

510.00256

5247.63954

5396.42705

541.71713

5253.63737

5173.43485

490.91599

Meas Value

51.73558

51.13749

115.82681

5357.89968

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:06:51-05:00

Type Sample

VialNumber 2102

Sample Name LCS 160-431764/2-A

Data File Name 018SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:11 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.7

86.5

104.4

82.2

96.8

Lower Limit

80

80

80

80

%Recovery

97.8

91.4

106.4

93.8

109.11783132

9361062

5667560

11533797

4118379

5167713

1.01

12.27

1.01

12.00

1.82

Reference CPS

8244034

350673

8695069

236258

%RSD

0.40

10.81

0.90

8.75

1.441945462

9803097

4903354

12036198

3387153

5002674

3

2

3

2

3

CPS

8058927

320493

9253702

221613

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

195.45766

1024.34449

1091.43954

1031.78664

1046.77991

0.33649

0.36156

1065.17206

0.02451

0.02887

0.16198

999.72043

0.02779

0.03221

0.01215

0.01412

991.41575

192.51084

955.91862

996.58568

456.24744

0.03491

0.01543

0.49808

480.79496

-0.00276

0.06511

0.03195

97.72883

512.17225

545.71977

515.89332

523.38995

0.16825

0.18078

532.58603

0.01226

0.01444

0.08099

499.86021

0.01389

0.01610

0.00608

0.00706

495.70787

96.25542

477.95931

498.29284

228.12372

0.01746

0.00771

0.24904

240.39748

-0.00138

0.03255

0.01597

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

92.03535

7.18059

152.42013

577.68839

70.34717

23.78430

231.93513

113.04439

298.94064

159.65062

7691.82336

138011.98456

74.90319

187.08167

26067.44616

86357.08798

7104.41811

19743.95623

53414.88491

1109.87800

FinalConcentration

62.97628

5.89828

142.03863

302.52323

18.40707

1.43612

30.48403

115.53768

14.06943

4.75686

46.38703

22.60888

59.78813

31.93012

1538.36467

27602.39691

14.98064

37.41633

5213.48923

17271.41760

1420.88362

3948.79125

10682.97698

221.97560

Meas Value

12.59526

1.17966

28.40773

60.50465

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:13:25-05:00

Type Sample

VialNumber 2103

Sample Name 280-123797-A-1-T

Data File Name 019SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:18 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.9

95.3

102.5

93.2

97.3

Lower Limit

80

80

80

80

%Recovery

100.0

98.6

111.2

96.0

106.61783132

9361062

5667560

11533797

4118379

5167713

3.53

6.63

2.28

7.20

1.56

Reference CPS

8244034

350673

8695069

236258

%RSD

1.74

8.36

3.41

5.30

1.531900213

9632066

5399769

11826914

3837067

5026340

3

2

3

2

3

CPS

8247574

345823

9672944

226742

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.94432

165.14628

3.33125

45.05213

11.97136

2.42927

0.19774

15.95570

0.00587

0.03324

0.25366

1436.08961

183.09509

344.58119

44.55062

164.20549

32.24208

0.90516

4.24718

16.95565

6.14916

0.31643

10.26988

7.18059

10.08956

0.00323

0.01203

0.08098

0.78886

33.02926

0.66625

9.01043

2.39427

0.48585

0.03955

3.19114

0.00117

0.00665

0.05073

287.21792

36.61902

68.91624

8.91012

32.84110

6.44842

0.18103

0.84944

3.39113

1.22983

0.06329

2.05398

1.43612

2.01791

0.00065

0.00241

0.01620

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

99.28333

7.75425

135.00826

537.80077

80.40682

33.06243

189.72024

109.51102

327.62019

161.63750

8532.70833

148033.47341

77.46589

182.53463

25577.23151

89602.62446

8066.32071

17697.46401

49598.12139

1348.81212

FinalConcentration

71.11193

5.84404

128.51745

331.52628

19.85667

1.55085

27.00165

107.56015

16.08136

6.61249

37.94405

21.90220

65.52404

32.32750

1706.54167

29606.69468

15.49318

36.50693

5115.44630

17920.52489

1613.26414

3539.49280

9919.62428

269.76242

Meas Value

14.22239

1.16881

25.70349

66.30526

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:20:02-05:00

Type Sample

VialNumber 2104

Sample Name 280-123797-A-2-AW

Data File Name 020SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:24 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.5

95.5

104.0

90.9

99.1

Lower Limit

80

80

80

80

%Recovery

99.8

100.2

112.2

97.4

107.01783132

9361062

5667560

11533797

4118379

5167713

0.74

1.31

0.90

1.51

1.81

Reference CPS

8244034

350673

8695069

236258

%RSD

0.31

1.07

0.31

0.33

0.861907856

9873804

5415316

11991703

3743251

5121811

3

2

3

2

3

CPS

8227224

351521

9756755

230159

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.27339

156.20373

2.74396

42.32368

11.98304

2.56607

0.13090

8.22412

0.00659

0.05211

0.18672

1374.07517

185.18082

354.45297

45.04719

164.00483

32.18683

0.83171

4.14148

16.89091

5.00646

0.65007

8.66127

7.75425

7.21504

0.00482

0.01326

0.04589

0.45468

31.24075

0.54879

8.46474

2.39661

0.51321

0.02618

1.64482

0.00132

0.01042

0.03734

274.81503

37.03616

70.89059

9.00944

32.80097

6.43737

0.16634

0.82830

3.37818

1.00129

0.13001

1.73225

1.55085

1.44301

0.00096

0.00265

0.00918

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

97.23494

7.79249

129.63135

552.32078

84.58442

32.03010

201.14608

110.24408

326.32478

162.27888

9289.75121

160397.44143

76.31970

181.89056

27592.91471

98130.49215

8094.16265

18795.14205

49973.88781

1361.33638

FinalConcentration

81.06847

5.86351

374.22658

355.17630

3.88940

0.31170

5.18525

22.09283

3.38338

1.28120

8.04584

4.40976

13.05299

6.49116

371.59005

6415.89766

3.05279

7.27562

1103.71659

3925.21969

323.76651

751.80568

1998.95551

54.45346

Meas Value

3.24274

0.23454

14.96906

14.20705

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 25

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:26:37-05:00

Type Sample

VialNumber 2105

Sample Name 280-123797-A-2-AW SD

Data File Name 021SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:31 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

107.3

97.3

103.9

94.1

100.5

Lower Limit

80

80

80

80

%Recovery

100.8

99.3

111.1

96.4

108.31783132

9361062

5667560

11533797

4118379

5167713

16.30

7.95

16.59

6.57

13.92

Reference CPS

8244034

350673

8695069

236258

%RSD

11.03

7.54

13.98

4.49

12.511930891

10041841

5514259

11979127

3876728

5196102

3

2

3

2

3

CPS

8312731

348077

9661452

227812

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.78391

158.76199

3.78784

40.72364

11.99195

2.57676

-0.15774

24.35696

0.01434

0.11403

1.05205

1477.73202

180.33533

371.91060

43.47635

160.76247

32.70769

0.96001

4.18059

20.63443

13.95163

-0.30915

8.30185

7.79249

-5.67891

0.02763

0.04408

0.06365

0.03136

6.35048

0.15151

1.62895

0.47968

0.10307

-0.00631

0.97428

0.00057

0.00456

0.04208

59.10928

7.21341

14.87642

1.73905

6.43050

1.30831

0.03840

0.16722

0.82538

0.55807

-0.01237

0.33207

0.31170

-0.22716

0.00111

0.00176

0.00255

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

823.16369

8.49602

1133.12194

1565.42647

1103.76340

527.77381

1221.57772

106.43843

1376.10989

1158.26859

7950.86140

178144.29786

1085.14149

1214.85906

40740.13866

153641.25812

7907.92810

32707.22862

57714.03575

3106.89952

FinalConcentration

207.07364

109.67380

339.22536

10236.54435

164.63274

1.69920

226.62439

313.08529

220.75268

105.55476

244.31554

21.28769

275.22198

231.65372

1590.17228

35628.85957

217.02830

242.97181

8148.02773

30728.25162

1581.58562

6541.44572

11542.80715

621.37990

Meas Value

41.41473

21.93476

67.84507

2047.30887

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:33:19-05:00

Type Sample

VialNumber 2106

Sample Name 280-123797-A-2-AX MS

Data File Name 022SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:37 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.6

96.1

104.1

91.5

97.7

Lower Limit

80

80

80

80

%Recovery

97.5

99.2

111.9

95.5

105.51783132

9361062

5667560

11533797

4118379

5167713

1.43

0.82

1.65

0.45

0.78

Reference CPS

8244034

350673

8695069

236258

%RSD

0.41

0.87

1.30

1.19

0.461881913

9699392

5448010

12004911

3768575

5050609

3

2

3

2

3

CPS

8037054

348001

9733278

225623

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

201.91389

1122.07268

1006.79178

822.37027

1014.27134

2.58027

0.10806

793.80660

0.02262

0.02503

0.09752

2322.12715

174.44522

333.20029

41.86914

153.79087

1015.66040

199.49860

988.21454

946.09601

219.46368

0.70972

14.17303

8.49602

499.63160

0.01441

0.08053

0.04156

40.38278

224.41454

201.35836

164.47405

202.85427

0.51605

0.02161

158.76132

0.00452

0.00501

0.01950

464.42543

34.88904

66.64006

8.37383

30.75817

203.13208

39.89972

197.64291

189.21920

43.89274

0.14194

2.83461

1.69920

99.92632

0.00288

0.01611

0.00831

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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nogas.u

TuneStep

Page 1 of 1 Printed at: 5:37 PM on:6/17/2019Page 520 of 1906



Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

840.12598

7.83126

1145.38503

1551.59291

1136.75270

544.44512

1207.23106

98.38462

1377.81451

1181.62513

7713.83506

168920.06940

1106.91189

1234.64229

38240.69545

145199.83466

7444.21513

31324.73131

53338.25298

2804.56155

FinalConcentration

199.26471

108.20130

328.20987

10391.29532

168.02520

1.56625

229.07701

310.31858

227.35054

108.88902

241.44621

19.67692

275.56290

236.32503

1542.76701

33784.01388

221.38238

246.92846

7648.13909

29039.96693

1488.84303

6264.94626

10667.65060

560.91231

Meas Value

39.85294

21.64026

65.64197

2078.25906

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:39:52-05:00

Type Sample

VialNumber 2107

Sample Name 280-123797-A-2-AY MSD

Data File Name 023SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:44 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.2

92.6

104.9

90.0

98.2

Lower Limit

80

80

80

80

%Recovery

98.1

97.7

112.4

94.2

106.31783132

9361062

5667560

11533797

4118379

5167713

0.94

4.35

0.82

5.04

0.29

Reference CPS

8244034

350673

8695069

236258

%RSD

0.60

4.00

0.92

2.51

0.301894594

9753937

5248010

12100310

3707866

5072211

3

2

3

2

3

CPS

8086902

342557

9769636

222670

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

200.75439

1101.75734

1017.49085

822.24590

999.24670

2.57628

0.08209

822.20332

0.01890

0.04453

0.09803

2193.74309

166.85184

337.02053

40.27224

146.49276

1005.65773

196.62774

983.43657

945.45350

224.36182

0.76056

13.68904

7.83126

498.35478

-0.00418

0.08227

0.05393

40.15088

220.35147

203.49817

164.44918

199.84934

0.51526

0.01642

164.44066

0.00378

0.00891

0.01961

438.74862

33.37037

67.40411

8.05445

29.29855

201.13155

39.32555

196.68731

189.09070

44.87236

0.15211

2.73781

1.56625

99.67096

-0.00084

0.01645

0.01079

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm
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Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

63.74633

5.36682

110.47774

417.81920

69.69487

25.23280

140.95242

87.23051

249.75316

131.74387

5539.01657

121402.78622

61.13301

143.19622

19950.33756

68748.93339

6563.38592

15863.33191

39260.69071

1130.23724

FinalConcentration

58.22119

4.51287

89.57378

212.50209

12.74927

1.07336

22.09555

83.56384

13.93897

5.04656

28.19048

17.44610

49.95063

26.34877

1107.80331

24280.55724

12.22660

28.63924

3990.06751

13749.78668

1312.67718

3172.66638

7852.13814

226.04745

Meas Value

11.64424

0.90257

17.91476

42.50042

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:46:26-05:00

Type Sample

VialNumber 2108

Sample Name 280-123797-A-3-Q

Data File Name 024SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:51 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.9

97.8

103.6

93.4

97.7

Lower Limit

80

80

80

80

%Recovery

99.4

101.1

111.6

97.8

106.31783132

9361062

5667560

11533797

4118379

5167713

0.69

1.57

0.82

0.56

0.85

Reference CPS

8244034

350673

8695069

236258

%RSD

0.52

0.47

0.62

1.61

1.131895477

9819485

5544243

11949494

3846875

5046769

3

2

3

2

3

CPS

8193397

354464

9702558

231056

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.46775

115.45952

1.90056

38.28195

9.49705

1.77837

0.02896

5.53903

0.00673

0.04733

0.07434

1018.79978

140.26739

285.36233

34.65722

125.01994

24.90276

0.63131

2.76207

14.51884

3.11534

0.25211

8.50047

5.36682

2.59912

-0.00602

0.01200

0.03950

0.49355

23.09190

0.38011

7.65639

1.89941

0.35567

0.00579

1.10781

0.00135

0.00947

0.01487

203.75996

28.05348

57.07247

6.93144

25.00399

4.98055

0.12626

0.55241

2.90377

0.62307

0.05042

1.70009

1.07336

0.51982

-0.00120

0.00240

0.00790

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

83.27966

6.23173

157.39506

542.74139

75.59457

28.28480

642.06212

113.72584

296.21296

207.19984

7607.33584

144758.91291

77.66612

225.71946

38264.46880

80686.38489

6976.70522

16664.30767

106890.60286

1126.35286

FinalConcentration

66.63180

5.67698

116.97330

352.94776

16.65593

1.24635

31.47901

108.54828

15.11891

5.65696

128.41242

22.74517

59.24259

41.43997

1521.46717

28951.78258

15.53322

45.14389

7652.89376

16137.27698

1395.34104

3332.86153

21378.12057

225.27057

Meas Value

13.32636

1.13540

23.39466

70.58955

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:53:04-05:00

Type Sample

VialNumber 2109

Sample Name 280-123797-A-4-S

Data File Name 025SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:57 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.2

98.8

104.0

94.0

98.3

Lower Limit

80

80

80

80

%Recovery

99.2

101.5

112.7

96.8

106.91783132

9361062

5667560

11533797

4118379

5167713

0.84

0.93

0.32

1.05

0.48

Reference CPS

8244034

350673

8695069

236258

%RSD

0.64

0.13

1.60

1.55

0.631905476

9849278

5602281

11996305

3871927

5077659

3

2

3

2

3

CPS

8179973

355788

9796437

228736

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.03840

133.16974

2.15898

46.42242

9.90464

2.13019

0.07205

3.98074

0.01055

0.03758

0.04134

1492.22557

181.64551

345.21279

44.34718

163.99082

33.02975

0.82783

3.76951

15.80591

3.42239

0.50470

8.85511

6.23173

2.04567

0.00161

0.01180

0.03766

0.40768

26.63395

0.43180

9.28448

1.98093

0.42604

0.01441

0.79615

0.00211

0.00752

0.00827

298.44511

36.32910

69.04256

8.86944

32.79816

6.60595

0.16557

0.75390

3.16118

0.68448

0.10094

1.77102

1.24635

0.40913

0.00032

0.00236

0.00753

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

93.05300

6.58819

154.10977

491.35283

84.17741

29.72597

213.77093

117.60306

323.34434

222.77056

7427.46697

150413.19425

80.93943

253.20637

43292.73853

79081.59229

6263.13242

17470.46866

111780.33887

1177.12088

FinalConcentration

68.97169

5.19656

102.11295

855.40770

18.61060

1.31764

30.82195

98.27057

16.83548

5.94519

42.75419

23.52061

64.66887

44.55411

1485.49339

30082.63885

16.18789

50.64127

8658.54771

15816.31846

1252.62648

3494.09373

22356.06777

235.42418

Meas Value

13.79434

1.03931

20.42259

171.08154

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:59:42-05:00

Type Sample

VialNumber 2110

Sample Name 280-123797-A-5-U

Data File Name 026SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:04 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.4

92.7

105.3

89.5

99.7

Lower Limit

80

80

80

80

%Recovery

99.7

95.5

114.1

91.4

107.51783132

9361062

5667560

11533797

4118379

5167713

1.20

11.51

0.64

10.09

0.35

Reference CPS

8244034

350673

8695069

236258

%RSD

0.52

10.49

0.62

8.50

0.521917695

9867743

5254288

12140885

3684287

5151690

3

2

3

2

3

CPS

8218678

334932

9923062

215962

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.95855

116.33874

2.06673

40.20478

10.18806

2.24212

0.05916

3.43295

0.00679

0.03851

0.03711

1053.79570

181.62033

341.73516

44.55635

165.56802

30.30304

0.84617

3.12945

16.02871

3.28243

0.37208

7.63376

6.58819

2.50900

-0.00366

0.00972

0.05989

0.39171

23.26775

0.41335

8.04096

2.03761

0.44842

0.01183

0.68659

0.00136

0.00770

0.00742

210.75914

36.32407

68.34703

8.91127

33.11360

6.06061

0.16923

0.62589

3.20574

0.65649

0.07442

1.52675

1.31764

0.50180

-0.00073

0.00194

0.01198

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

107.1

95.1

74.6

85.6

110.4

107.8

105.7

111.3

110.8

99.6

106.7

111.7

109.2

114.6

110.4

105.9

102.9

93.2

107.8

64.3

98.3

%Recovery

108.8

100.6

99.7

107.5

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.35262

23.78517

3.73250

0.85585

22.08884

10.78064

5.28534

5.56472

5.54199

9.95618

10.66808

2.23410

54.60065

2.29163

5.52103

52.94993

51.43625

93.23445

107.81515

64.27593

4.91698

Meas Value

5.44011

0.50301

99.70041

53.75385

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T18:06:22-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 027LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

112.5

100.3

108.3

97.6

104.2

Lower Limit

80

80

80

80

%Recovery

103.4

103.1

116.0

99.7

109.11783132

9361062

5667560

11533797

4118379

5167713

4.82

0.28

4.61

0.78

2.97

Reference CPS

8244034

350673

8695069

236258

%RSD

2.39

0.81

4.65

1.58

2.581945826

10531529

5682798

12495032

4017949

5384264

3

2

3

2

3

CPS

8523712

361420

10087254

235548

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

96.2

102.5

115.5

102.5

106.2

103.6

86.2

111.1

104.5

105.1

105.3

106.9

113.3

111.8

112.4

105.0

105.8

101.8

96.5

102.2

104.8

103.1

106.3

74.6

109.4

113.7

108.9

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.92439

3.07448

23.09874

2.04928

1.06245

10.35864

8.62443

5.55482

10.45091

1.05074

5.26330

2.13782

2.26636

11.17678

2.24709

2.10036

10.58120

2.03581

0.48264

2.04407

5.24023

10.30585

1.06336

3.73250

10.94156

11.37465

0.54456

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

104.4

102.8

96.3

104.5

101.0

101.0

106.2

100.0

105.4

98.9

102.1

101.7

101.6

107.0

102.5

97.0

98.3

99.3

103.0

97.5

97.5

%Recovery

100.0

102.0

104.6

98.4

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

104.43838

51.39569

48.14380

104.50748

101.04812

100.95925

53.09944

99.96073

105.41275

98.87370

102.07289

101.65536

2541.18932

106.95026

102.51956

2425.97127

2456.82505

2483.24186

2575.34538

2436.57363

97.53897

Meas Value

100.01141

101.99147

209.14408

2460.33210

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T18:13:04-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 028_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:18 PM on:6/17/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

110.4

100.1

107.3

95.1

101.5

Lower Limit

80

80

80

80

%Recovery

101.3

101.2

115.9

100.5

112.81783132

9361062

5667560

11533797

4118379

5167713

0.84

0.59

0.28

0.84

0.33

Reference CPS

8244034

350673

8695069

236258

%RSD

1.56

0.81

1.04

1.18

0.552011593

10339005

5671826

12378006

3915615

5246997

3

2

3

2

3

CPS

8351891

355054

10081399

237484

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

98.7

101.1

102.0

98.0

99.0

100.8

98.4

100.0

100.1

98.3

102.5

103.8

103.0

103.0

101.6

99.2

102.8

98.6

98.7

97.9

101.9

100.3

101.6

96.3

100.7

102.1

99.3

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.73784

101.13539

101.96436

97.97388

99.04085

100.78485

98.43321

99.99276

100.06787

9.82648

102.47430

103.77743

103.00747

102.99378

101.60306

99.24063

102.78915

19.71473

98.74820

97.93590

50.92751

100.32943

101.58889

48.14380

100.69013

102.05338

9.93497

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00619

0.12355

-0.28556

-0.12523

0.00655

0.01801

-0.00011

0.00140

0.00695

0.00032

0.00220

0.32126

0.00097

0.00115

-0.24935

-0.01372

-3.13817

0.61681

-47.12233

-0.02405

Meas Value

0.30081

0.00419

12.01387

-0.28779

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T18:19:42-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 029_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:24 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

111.9

98.9

107.2

95.8

103.7

Lower Limit

80

80

80

80

%Recovery

105.0

104.8

114.7

104.3

111.51783132

9361062

5667560

11533797

4118379

5167713

2.50

3.35

3.42

4.04

1.27

Reference CPS

8244034

350673

8695069

236258

%RSD

2.94

5.10

2.45

7.38

2.131987758

10471104

5606645

12364040

3946575

5361053

3

2

3

2

3

CPS

8653597

367583

9969781

246503

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.01834

-0.01978

0.03842

0.01352

0.00300

0.00817

0.00261

1.05078

0.00290

-0.00059

0.68701

0.00064

0.00197

0.00044

0.00092

0.00000

0.00184

0.00522

-0.00168

-0.00758

0.19599

0.08879

0.01113

0.12355

-1.10135

0.00127

0.00279

-0.00343

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

97.24943

8.61679

151.20320

556.59714

81.63553

27.30029

186.33209

112.14871

324.38490

166.86285

6675.80063

147325.32728

77.53026

189.35929

27000.75427

88653.25324

7804.19104

18588.59816

53596.71639

1310.54436

FinalConcentration

73.06127

5.64229

107.51895

292.62219

19.44989

1.72336

30.24064

111.31943

16.32711

5.46006

37.26642

22.42974

64.87698

33.37257

1335.16013

29465.06546

15.50605

37.87186

5400.15085

17730.65065

1560.83821

3717.71963

10719.34328

262.10887

Meas Value

14.61225

1.12846

21.50379

58.52444

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T18:26:26-05:00

Type Sample

VialNumber 2111

Sample Name 280-123797-A-6-Q

Data File Name 030SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:31 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

109.2

100.2

108.8

96.7

101.9

Lower Limit

80

80

80

80

%Recovery

104.3

104.1

117.0

100.4

111.01783132

9361062

5667560

11533797

4118379

5167713

1.19

5.26

1.40

4.21

1.62

Reference CPS

8244034

350673

8695069

236258

%RSD

1.19

5.25

0.72

2.90

0.851979655

10223891

5677912

12552320

3983125

5266339

3

2

3

2

3

CPS

8599409

365147

10175474

237098

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.82039

162.84607

2.00873

40.86207

12.69031

3.27439

0.52206

3.94475

0.00798

0.03684

0.52487

1195.31122

183.66199

347.41047

44.98262

164.73547

32.05317

0.87257

3.45474

16.70714

3.27740

0.60288

8.30352

8.61679

0.17221

0.00707

0.01542

0.06465

0.36408

32.56921

0.40175

8.17241

2.53806

0.65488

0.10441

0.78895

0.00160

0.00737

0.10497

239.06224

36.73240

69.48209

8.99652

32.94709

6.41063

0.17451

0.69095

3.34143

0.65548

0.12058

1.66070

1.72336

0.03444

0.00141

0.00308

0.01293

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.74963

0.01959

0.06077

0.05236

0.00969

0.34736

-0.28889

2.64836

0.03979

0.18700

175.97758

0.30462

0.26061

0.80554

0.57653

17.90094

FinalConcentration

1.03739

0.00336

22.72996

18.98088

8.81608

104.96461

11.76752

8.17969

0.87481

0.00979

0.03038

0.02618

0.00484

0.17368

-0.14445

1.32418

0.01989

0.09350

87.98879

0.15231

0.13031

0.40277

0.28827

8.95047

Meas Value

0.51869

0.00168

11.36498

9.49044

4.40804

52.48231

5.88376

4.08984

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431087

Operator CB 7700

Acq Date Time 2019-06-17T18:33:03-05:00

Type Sample

VialNumber 2112

Sample Name MB 160-431087/1-A

Data File Name 031SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:38 PM on:6/17/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

101.2

Lower Limit

80

80

80

80

80

80

80

80

106.3

111.8

109.2

100.2

106.3

96.2

1783132

9361062

5667560

11533797

4118379

5167713

1.16

0.66

1.36

1.20

0.25

Reference CPS

8244034

350673

8695069

236258

5679849

12259881

3961638

5229875

%RSD

1.09

0.85

0.20

1.78

1.16

3

2

3

CPS

8622163

367461

9967646

251040

1993278

10217616

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

104.6

104.8

114.6

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00514

0.01750

0.09747

-0.21101

0.20163

0.05087

0.02936

0.04679

0.00966

0.00379

0.00224

0.95971

0.00068

0.02437

0.00741

2.21054

0.04404

0.09164

0.00916

0.00304

-0.00956

0.01196

-0.00536

12.83137

0.38041

0.05236

-3.33650

-0.00244

0.00257

0.00875

0.04874

-0.10550

0.10082

0.02543

0.01468

0.02340

0.00483

0.00189

0.00112

0.47985

0.00034

0.01218

0.00370

1.10527

0.02202

0.04582

0.00458

0.00152

-0.00478

0.00598

-0.00268

6.41569

0.19020

0.02618

-1.66825

-0.00122

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

994.26347

0.35756

1002.20748

1002.29719

1019.41698

487.96770

1013.11544

0.01312

954.92702

987.71440

989.47882

10474.05691

1006.82293

986.76208

9890.44441

10218.15576

1009.74975

10056.88271

10325.81520

962.70280

FinalConcentration

101.48681

101.64797

208.85700

10051.43367

497.13173

0.17878

501.10374

501.14859

509.70849

243.98385

506.55772

0.00656

477.46351

493.85720

494.73941

5237.02846

503.41147

493.38104

4945.22220

5109.07788

504.87487

5028.44136

5162.90760

481.35140

Meas Value

50.74340

50.82398

104.42850

5025.71683

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T18:39:46-05:00

Type Sample

VialNumber 2201

Sample Name LCS 160-431087/2-A

Data File Name 032SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:44 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.8

96.6

103.7

92.4

97.9

Lower Limit

80

80

80

80

%Recovery

98.6

97.5

108.8

97.8

108.01783132

9361062

5667560

11533797

4118379

5167713

1.22

6.12

1.19

6.57

1.04

Reference CPS

8244034

350673

8695069

236258

%RSD

1.04

6.36

0.82

5.44

0.481925804

9810132

5474592

11955946

3806445

5057285

3

2

3

2

3

CPS

8129386

341966

9458664

231050

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

192.81027

1009.16580

1020.90645

1023.39292

1026.82058

0.33227

0.23810

973.19269

0.02300

0.02612

0.05522

1020.76798

0.03234

0.05299

0.01201

0.03237

1004.33647

194.19380

956.49627

1003.75329

461.34491

0.10731

0.00863

0.35756

487.27696

0.00528

0.06676

0.00838

96.40514

504.58290

510.45323

511.69646

513.41029

0.16613

0.11905

486.59635

0.01150

0.01306

0.02761

510.38399

0.01617

0.02650

0.00601

0.01619

502.16823

97.09690

478.24813

501.87664

230.67246

0.05365

0.00431

0.17878

243.63848

0.00264

0.03338

0.00419

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

61.38714

8.27415

1786.23070

2109.11225

1654.47541

2090.52806

1095.38632

80.43498

532.04023

1416.97315

2488.75494

121957.08467

540.83099

1016.87613

23478.51347

68781.66655

5121.35530

19833.49072

46406.24641

3548.10797

FinalConcentration

69.22633

1064.95511

888.45287

2119.62487

6.13871

0.82741

178.62307

210.91123

165.44754

209.05281

109.53863

8.04350

53.20402

141.69731

248.87549

12195.70847

54.08310

101.68761

2347.85135

6878.16665

512.13553

1983.34907

4640.62464

354.81080

Meas Value

6.92263

106.49551

88.84529

211.96249

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T18:46:20-05:00

Type Sample

VialNumber 2202

Sample Name LCSSRM 160-431087/3-A

Data File Name 033SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:51 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

106.4

100.2

106.0

98.0

99.7

Lower Limit

80

80

80

80

%Recovery

99.3

100.8

112.7

97.0

109.41783132

9361062

5667560

11533797

4118379

5167713

2.06

3.00

2.91

3.04

2.29

Reference CPS

8244034

350673

8695069

236258

%RSD

0.80

4.57

0.91

2.91

2.321950073

9962742

5678371

12231193

4035470

5151492

3

2

3

2

3

CPS

8184376

353466

9802569

229232

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1589.71959

1142.60691

5.18734

113.53441

976.91591

1.43891

-0.09747

28.44867

0.00705

0.01427

0.32100

2629.73084

228.64610

503.47371

61.15037

216.12183

37.99924

438.66759

2198.19156

1025.43167

439.70162

0.23985

11.43610

8.27415

1119.68988

-0.00351

0.06980

-0.01037

158.97196

114.26069

0.51873

11.35344

97.69159

0.14389

-0.00975

2.84487

0.00070

0.00143

0.03210

262.97308

22.86461

50.34737

6.11504

21.61218

3.79992

43.86676

219.81916

102.54317

43.97016

0.02399

1.14361

0.82741

111.96899

-0.00035

0.00698

-0.00104

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

42.68975

1.27368

141.43828

165.04268

46.40978

13.50398

399.10877

68.54148

395.97151

71.69030

779.06712

156370.82992

92.65061

35.17228

14923.16268

23015.27752

116.29543

6880.39169

42646.92682

929.65319

FinalConcentration

27.61078

11.77689

49.28935

461.71353

21.34487

0.63684

70.71914

82.52134

23.20489

6.75199

199.55438

34.27074

197.98576

35.84515

389.53356

78185.41496

46.32530

17.58614

7461.58134

11507.63876

58.14772

3440.19584

21323.46341

464.82660

Meas Value

13.80539

5.88845

24.64467

230.85676

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T18:52:58-05:00

Type Sample

VialNumber 2203

Sample Name 160-34268-B-1-A

Data File Name 034SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:57 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.4

97.3

106.1

91.6

98.7

Lower Limit

80

80

80

80

%Recovery

100.9

111.7

127.0

98.5

109.61783132

9361062

5667560

11533797

4118379

5167713

3.46

1.88

2.84

1.31

2.69

Reference CPS

8244034

350673

8695069

236258

%RSD

2.20

0.40

2.86

1.04

2.981953711

9869826

5512509

12235768

3771887

5100261

3

2

3

2

3

CPS

8319851

391616

11039643

232831

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.44395

104.71264

2.35842

54.30055

67.83861

1.74427

0.00419

3.32306

0.00502

0.02494

0.03724

724.69879

33.33076

76.79844

11.31904

54.99728

22.24731

1.04371

2.86501

21.44541

2.10985

0.15296

49.73069

1.27368

1.16910

-0.00249

0.01037

0.04122

1.22198

52.35632

1.17921

27.15027

33.91931

0.87213

0.00209

1.66153

0.00251

0.01247

0.01862

362.34939

16.66538

38.39922

5.65952

27.49864

11.12366

0.52185

1.43251

10.72270

1.05493

0.07648

24.86535

0.63684

0.58455

-0.00125

0.00518

0.02061

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

64.15967

1.33888

171.53353

232.27746

38.71694

24.74395

411.66530

82.07958

399.92655

96.38748

1067.62623

261428.44905

44.67595

31.73740

16019.05079

24979.16290

145.01110

7210.61479

49282.83305

1330.40530

FinalConcentration

32.79189

15.34217

71.74066

416.89368

32.07983

0.66944

85.76677

116.13873

19.35847

12.37197

205.83265

41.03979

199.96327

48.19374

533.81312

130714.22453

22.33798

15.86870

8009.52539

12489.58145

72.50555

3605.30739

24641.41653

665.20265

Meas Value

16.39594

7.67109

35.87033

208.44684

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T18:59:37-05:00

Type Sample

VialNumber 2204

Sample Name 160-34268-B-2-A

Data File Name 035SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:04 PM on:6/17/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.7

96.6

103.1

91.1

95.2

Lower Limit

80

80

80

80

%Recovery

99.6

123.5

135.9

97.7

107.91783132

9361062

5667560

11533797

4118379

5167713

0.92

6.01

0.86

4.84

0.65

Reference CPS

8244034

350673

8695069

236258

%RSD

0.73

3.39

0.94

4.02

1.131923424

9705760

5475648

11889767

3752426

4918445

3

2

3

2

3

CPS

8212266

433184

11814687

230809

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.25899

94.63508

2.72174

68.15930

21.62360

2.86809

0.00898

2.02295

0.00368

0.02444

0.32781

3437.25581

42.17715

96.08801

14.47275

71.01913

32.29289

0.37715

0.11891

25.88406

2.87224

0.18045

58.42408

1.33888

-0.42756

-0.00517

0.00615

0.04946

0.62950

47.31754

1.36087

34.07965

10.81180

1.43404

0.00449

1.01148

0.00184

0.01222

0.16390

1718.62790

21.08858

48.04401

7.23638

35.50957

16.14645

0.18857

0.05945

12.94203

1.43612

0.09023

29.21204

0.66944

-0.21378

-0.00258

0.00307

0.02473

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

90.90167

1.55867

226.22841

315.29488

122.30601

27.53662

499.79007

157.07254

573.18019

101.66554

2173.76704

226177.68786

255.91551

87.50593

18306.85052

27774.81063

320.70726

7404.92814

57285.10561

1228.41386

FinalConcentration

33.92206

12.58279

59.74581

566.74414

45.45084

0.77934

113.11421

157.64744

61.15301

13.76831

249.89504

78.53627

286.59010

50.83277

1086.88352

113088.84393

127.95775

43.75296

9153.42526

13887.40531

160.35363

3702.46407

28642.55280

614.20693

Meas Value

16.96103

6.29139

29.87291

283.37207

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:06:14-05:00

Type Sample

VialNumber 2205

Sample Name 160-34268-B-3-A

Data File Name 036SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:10 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.8

92.3

103.3

85.7

93.5

Lower Limit

80

80

80

80

%Recovery

98.3

110.1

127.0

92.7

106.11783132

9361062

5667560

11533797

4118379

5167713

0.45

5.61

0.45

4.50

0.98

Reference CPS

8244034

350673

8695069

236258

%RSD

0.25

4.57

1.16

4.13

0.841892726

9625908

5233469

11913551

3531488

4830467

3

2

3

2

3

CPS

8104712

386113

11046354

219053

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.71830

208.79218

2.49848

62.38972

339.43534

3.02374

0.00621

1.71572

0.00566

0.02973

0.02580

2373.69865

41.41600

96.02615

14.03768

68.72912

29.78859

1.71694

57.39324

23.64932

3.30437

0.37517

47.81726

1.55867

8.48165

-0.00303

0.02150

0.08369

1.35915

104.39609

1.24924

31.19486

169.71767

1.51187

0.00310

0.85786

0.00283

0.01487

0.01290

1186.84933

20.70800

48.01308

7.01884

34.36456

14.89430

0.85847

28.69662

11.82466

1.65218

0.18758

23.90863

0.77934

4.24082

-0.00151

0.01075

0.04184

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

53.21138

1.48534

139.94443

151.68904

29.34292

20.53478

328.81202

64.11229

356.63435

86.66879

665.68075

223035.87035

27.12056

26.77920

11710.76606

24025.06665

160.99650

6798.95206

26795.23337

1078.27880

FinalConcentration

29.90229

14.00070

61.60050

279.78158

26.60569

0.74267

69.97222

75.84452

14.67146

10.26739

164.40601

32.05615

178.31718

43.33439

332.84037

111517.93518

13.56028

13.38960

5855.38303

12012.53333

80.49825

3399.47603

13397.61669

539.13940

Meas Value

14.95115

7.00035

30.80025

139.89079

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:12:50-05:00

Type Sample

VialNumber 2206

Sample Name 160-34268-B-4-A

Data File Name 037SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:17 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.4

96.4

104.6

90.8

95.8

Lower Limit

80

80

80

80

%Recovery

98.9

116.7

130.2

97.2

108.61783132

9361062

5667560

11533797

4118379

5167713

2.42

0.93

2.32

0.84

3.18

Reference CPS

8244034

350673

8695069

236258

%RSD

1.56

0.58

1.74

0.30

1.801935685

9771820

5465713

12059679

3738738

4950417

3

2

3

2

3

CPS

8151761

409094

11323606

229656

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.72174

80.64336

2.11485

58.74422

20.28456

2.30716

-0.00233

1.16597

0.00221

0.02345

0.05884

976.88251

40.22549

91.83895

12.89031

60.08335

24.00742

0.31679

0.10119

22.86497

2.56158

0.18162

46.44092

1.48534

-1.05755

-0.00563

0.00630

0.03988

0.36087

40.32168

1.05743

29.37211

10.14228

1.15358

-0.00117

0.58298

0.00110

0.01173

0.02942

488.44125

20.11275

45.91948

6.44516

30.04167

12.00371

0.15840

0.05060

11.43249

1.28079

0.09081

23.22046

0.74267

-0.52877

-0.00281

0.00315

0.01994

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

60.94427

1.55176

161.91271

220.53315

38.24092

24.24232

395.54143

70.95323

406.69892

91.82985

973.19525

255588.78712

43.01303

32.30644

15291.74727

28897.09863

194.40258

9072.87747

32641.22224

1404.22078

FinalConcentration

38.57520

17.39913

75.17591

351.39186

30.47214

0.77588

80.95636

110.26657

19.12046

12.12116

197.77072

35.47662

203.34946

45.91492

486.59763

127794.39356

21.50652

16.15322

7645.87364

14448.54932

97.20129

4536.43873

16320.61112

702.11039

Meas Value

19.28760

8.69957

37.58795

175.69593

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:19:29-05:00

Type Sample

VialNumber 2207

Sample Name 160-34268-B-5-A

Data File Name 038SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.3

94.9

100.8

90.2

92.7

Lower Limit

80

80

80

80

%Recovery

95.4

120.9

134.1

97.5

107.41783132

9361062

5667560

11533797

4118379

5167713

0.34

1.63

0.79

0.27

0.33

Reference CPS

8244034

350673

8695069

236258

%RSD

0.89

0.29

1.31

0.40

1.001914581

9390320

5378901

11625903

3714270

4792355

3

2

3

2

3

CPS

7867777

424041

11659615

230311

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.57842

97.42700

2.66238

80.51629

21.80591

2.68315

0.00568

1.03006

0.00420

0.02282

0.05158

1416.88528

52.93765

130.59510

20.52275

94.43859

35.31180

0.33262

0.08215

25.93398

3.18066

0.39385

84.14814

1.55176

-0.83904

0.00240

0.00945

0.03402

0.78921

48.71350

1.33119

40.25814

10.90296

1.34158

0.00284

0.51503

0.00210

0.01141

0.02579

708.44264

26.46882

65.29755

10.26138

47.21930

17.65590

0.16631

0.04107

12.96699

1.59033

0.19693

42.07407

0.77588

-0.41952

0.00120

0.00472

0.01701

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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nogas.u
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

64.80697

1.37903

194.57940

285.36080

60.98079

20.64903

584.23381

89.70251

455.70671

99.46711

1917.38293

217027.26690

143.47438

50.33228

25169.69206

29355.92295

270.28574

8056.75314

73889.46388

1232.41850

FinalConcentration

35.87986

13.48884

68.10831

722.27276

32.40348

0.68952

97.28970

142.68040

30.49040

10.32451

292.11691

44.85125

227.85336

49.73355

958.69147

108513.63345

71.73719

25.16614

12584.84603

14677.96147

135.14287

4028.37657

36944.73194

616.20925

Meas Value

17.93993

6.74442

34.05415

361.13638

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:26:05-05:00

Type Sample

VialNumber 2208

Sample Name 160-34268-B-6-A

Data File Name 039SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.8

97.8

103.9

91.1

94.2

Lower Limit

80

80

80

80

%Recovery

99.3

118.2

131.4

100.3

108.11783132

9361062

5667560

11533797

4118379

5167713

1.80

1.58

0.91

2.00

0.35

Reference CPS

8244034

350673

8695069

236258

%RSD

0.78

0.35

0.82

1.84

0.761926957

9622444

5542750

11980561

3753417

4865914

3

2

3

2

3

CPS

8186822

414463

11425306

237040

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.25668

140.33863

2.31683

68.77370

110.70967

2.55649

0.00731

1.05783

0.00660

0.02687

0.04026

2398.80669

39.19595

93.74541

13.74698

66.89683

28.02181

0.67614

5.77225

24.47825

2.74153

0.42945

55.25752

1.37903

3.56761

-0.00371

0.01315

0.05079

0.62834

70.16932

1.15842

34.38685

55.35484

1.27824

0.00366

0.52892

0.00330

0.01343

0.02013

1199.40334

19.59798

46.87270

6.87349

33.44842

14.01090

0.33807

2.88612

12.23912

1.37076

0.21472

27.62876

0.68952

1.78381

-0.00185

0.00657

0.02540

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

111.1

93.7

68.4

73.2

107.4

106.6

107.1

112.5

109.7

100.2

108.3

106.1

111.2

116.6

113.8

107.1

101.4

93.9

103.6

62.8

103.1

%Recovery

112.1

101.7

102.6

105.8

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.55376

23.43365

3.41913

0.73157

21.47959

10.65753

5.35498

5.62699

5.48627

10.01841

10.83174

2.12225

55.59696

2.33287

5.69008

53.54523

50.69289

93.93516

103.56480

62.77669

5.15344

Meas Value

5.60435

0.50829

102.57014

52.92416

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:32:41-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 040LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

110.5

101.1

105.5

100.0

101.7

Lower Limit

80

80

80

80

%Recovery

106.7

105.7

115.1

103.1

111.61783132

9361062

5667560

11533797

4118379

5167713

0.32

2.84

0.97

1.62

1.58

Reference CPS

8244034

350673

8695069

236258

%RSD

1.42

1.39

0.92

1.01

0.731989487

10347883

5727889

12167884

4120147

5255486

3

2

3

2

3

CPS

8792709

370744

10010821

243595

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

99.4

103.3

113.7

106.8

111.4

103.5

85.2

109.3

107.5

103.8

107.6

112.9

113.9

112.9

112.2

103.0

108.9

104.7

104.2

108.2

106.7

99.1

112.0

68.4

107.3

112.7

107.0

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.98803

3.09808

22.73338

2.13544

1.11386

10.35334

8.51690

5.46649

10.74799

1.03844

5.37948

2.25743

2.27734

11.28932

2.24432

2.06099

10.88670

2.09357

0.52113

2.16358

5.33362

9.91372

1.11981

3.41913

10.73431

11.27124

0.53509

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile
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TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

104.2

103.0

94.8

105.2

101.5

103.6

105.5

98.8

104.8

100.0

101.8

102.2

102.1

106.9

103.1

99.3

98.8

99.7

103.7

97.4

97.7

%Recovery

99.7

102.4

104.8

100.9

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

104.21307

51.51543

47.38704

105.15204

101.48091

103.56697

52.76989

98.77301

104.78361

99.97801

101.80161

102.20858

2552.95302

106.85358

103.08673

2481.50062

2469.99480

2492.03368

2592.63504

2433.83105

97.69383

Meas Value

99.65599

102.36551

209.55373

2521.62877

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:39:22-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 041_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

111.6

99.9

107.0

95.1

101.6

Lower Limit

80

80

80

80

%Recovery

104.5

102.6

116.8

101.6

114.31783132

9361062

5667560

11533797

4118379

5167713

0.13

0.87

1.33

1.29

0.98

Reference CPS

8244034

350673

8695069

236258

%RSD

0.51

0.86

1.46

0.45

1.552037538

10447896

5664150

12337987

3917744

5249091

3

2

3

2

3

CPS

8617339

359802

10155518

240082

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

95.5

100.1

100.3

96.3

97.3

100.6

98.4

100.4

99.4

97.7

101.5

103.9

103.7

103.3

102.6

99.2

103.2

98.1

97.4

97.5

100.8

100.8

102.0

94.8

99.5

101.7

99.3

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.10072

100.06607

100.27784

96.34854

97.26234

100.56175

98.43370

100.37294

99.37819

9.76564

101.46091

103.85282

103.67983

103.32514

102.64982

99.17461

103.15620

19.62158

97.37450

97.47167

50.38073

100.83256

101.98049

47.38704

99.45986

101.73169

9.93052

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00574

0.12604

-0.39982

-0.22873

0.00962

-0.06736

-0.00137

0.00152

0.02011

0.00074

-0.00115

0.30691

-0.00007

-0.00093

-0.25559

-0.09281

-4.21155

-3.45668

-52.73213

-0.03251

Meas Value

0.48687

0.00053

9.27827

-1.77405

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:46:00-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 042_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

110.0

100.6

105.8

97.6

101.8

Lower Limit

80

80

80

80

%Recovery

105.6

110.1

116.3

108.9

112.41783132

9361062

5667560

11533797

4118379

5167713

1.81

1.31

0.45

0.43

0.72

Reference CPS

8244034

350673

8695069

236258

%RSD

1.39

1.95

0.44

2.47

0.382003453

10295435

5700384

12206939

4020283

5261782

3

2

3

2

3

CPS

8704093

386099

10116033

257302

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.01976

-0.07463

-0.00276

0.01125

0.00172

0.00765

0.00365

0.84605

0.00137

0.00410

0.53216

0.00088

0.00055

0.00040

0.00053

0.00107

0.00040

-0.00018

0.00012

-0.02443

0.05158

0.07344

0.00979

0.12604

-1.82920

-0.00243

0.00282

-0.00689

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111
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121

125

133
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95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au
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Ce

Pr
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Te
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Nb
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2

3
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

198.68288

1.73703

337.95773

610.65273

329.82509

63.34350

1308.52256

547.34529

880.40532

78.63862

3969.44767

144949.68901

653.65110

172.90941

34891.26364

45641.69271

1284.56629

10586.88203

131733.12011

1350.37911

FinalConcentration

57.88987

11.57177

57.56706

1129.86043

99.34144

0.86852

168.97886

305.32637

164.91255

31.67175

654.26128

273.67264

440.20266

39.31931

1984.72384

72474.84451

326.82555

86.45470

17445.63182

22820.84635

642.28315

5293.44102

65866.56006

675.18956

Meas Value

28.94494

5.78589

28.78353

564.93022

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:52:43-05:00

Type Sample

VialNumber 2209

Sample Name 160-34268-B-7-A

Data File Name 043SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.0

98.5

107.9

90.5

95.0

Lower Limit

80

80

80

80

%Recovery

98.6

113.9

126.7

97.8

106.21783132

9361062

5667560

11533797

4118379

5167713

0.60

9.78

0.88

9.81

0.42

Reference CPS

8244034

350673

8695069

236258

%RSD

0.59

9.56

0.59

7.15

0.121893966

9736833

5585113

12443124

3725677

4907928

3

2

3

2

3

CPS

8130064

399455

11017594

231125

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

4.67953

729.88083

2.41905

74.79856

1943.50363

4.31701

0.05705

1.36568

0.01773

0.02928

0.27863

4984.17331

83.81320

195.08535

29.84912

143.16187

59.87303

5.61428

38.54148

21.73720

3.14061

0.45984

29.87962

1.73703

24.71697

0.00134

0.07756

0.30195

2.33977

364.94042

1.20953

37.39928

971.75181

2.15850

0.02852

0.68284

0.00887

0.01464

0.13932

2492.08665

41.90660

97.54268

14.92456

71.58094

29.93651

2.80714

19.27074

10.86860

1.57031

0.22992

14.93981

0.86852

12.35849

0.00067

0.03878

0.15098

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

172.93632

1.57739

255.05555

599.97851

268.15850

53.85032

910.13182

365.08502

552.20689

92.12916

3263.24676

202626.10264

670.86021

164.76375

31888.85012

35643.63012

632.68161

9375.22076

113670.59069

1488.30841

FinalConcentration

51.34898

13.92430

64.97985

934.16989

86.46816

0.78870

127.52778

299.98925

134.07925

26.92516

455.06591

182.54251

276.10345

46.06458

1631.62338

101313.05132

335.43011

82.38188

15944.42506

17821.81506

316.34080

4687.61038

56835.29535

744.15421

Meas Value

25.67449

6.96215

32.48993

467.08494

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:59:19-05:00

Type Sample

VialNumber 2210

Sample Name 160-34268-B-8-A

Data File Name 044SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:04 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.1

97.3

97.4

89.9

87.0

Lower Limit

80

80

80

80

%Recovery

92.2

117.3

120.7

97.3

99.91783132

9361062

5667560

11533797

4118379

5167713

10.69

2.79

10.45

2.64

10.78

Reference CPS

8244034

350673

8695069

236258

%RSD

9.51

2.02

8.68

2.21

8.861780569

8900263

5516845

11235833

3702802

4494795

3

2

3

2

3

CPS

7602589

411219

10494704

229952

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.06158

408.67923

2.32697

80.84294

928.63929

3.76996

0.03824

1.26838

0.01155

0.02641

0.14692

4178.19804

51.07414

129.78956

21.42032

112.32668

58.09494

1.79994

31.32009

25.65743

4.05161

0.32926

54.53223

1.57739

18.19560

-0.00047

0.04872

0.20380

1.53079

204.33961

1.16348

40.42147

464.31964

1.88498

0.01912

0.63419

0.00578

0.01320

0.07346

2089.09902

25.53707

64.89478

10.71016

56.16334

29.04747

0.89997

15.66004

12.82872

2.02581

0.16463

27.26612

0.78870

9.09780

-0.00023

0.02436

0.10190

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

49.88755

1.51392

86.71854

132.88543

79.06953

21.64895

329.34981

47.27135

402.85226

94.42595

452.49996

267115.84057

54.68184

41.23086

12004.26881

30585.19344

161.94767

11261.10601

14117.83469

1431.33146

FinalConcentration

30.73219

20.61072

85.34938

502.77176

24.94377

0.75696

43.35927

66.44271

39.53476

10.82447

164.67490

23.63567

201.42613

47.21297

226.24998

133557.92029

27.34092

20.61543

6002.13440

15292.59672

80.97384

5630.55301

7058.91735

715.66573

Meas Value

15.36609

10.30536

42.67469

251.38588

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:05:56-05:00

Type Sample

VialNumber 2211

Sample Name 160-34268-B-9-A

Data File Name 045SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:10 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.0

96.3

104.8

91.0

96.2

Lower Limit

80

80

80

80

%Recovery

99.5

113.8

127.4

98.9

110.71783132

9361062

5667560

11533797

4118379

5167713

0.31

1.62

0.17

1.44

0.41

Reference CPS

8244034

350673

8695069

236258

%RSD

0.07

1.44

1.11

0.97

0.921974571

9826739

5455202

12083628

3747602

4973302

3

2

3

2

3

CPS

8200232

399166

11073300

233577

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.60627

134.24424

2.99394

84.45890

34.61271

2.28013

0.01314

0.80259

0.00349

0.02239

0.08878

1231.04373

45.24829

113.92144

19.07994

95.69873

33.02171

0.27444

0.11619

24.59938

3.68888

0.38561

86.59965

1.51392

-0.38657

0.00027

0.00861

0.02748

0.80313

67.12212

1.49697

42.22945

17.30635

1.14007

0.00657

0.40129

0.00174

0.01120

0.04439

615.52186

22.62414

56.96072

9.53997

47.84937

16.51086

0.13722

0.05810

12.29969

1.84444

0.19281

43.29982

0.75696

-0.19329

0.00013

0.00431

0.01374

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

58.40322

1.67781

142.87989

180.47593

25.73205

19.04513

478.67346

68.86399

380.39123

96.61928

776.27834

242888.24790

32.53475

35.25897

15521.24882

29078.82330

280.10276

8027.42337

37479.41691

1264.35959

FinalConcentration

34.74648

15.68637

66.71001

323.62844

29.20161

0.83890

71.43994

90.23797

12.86602

9.52257

239.33673

34.43200

190.19562

48.30964

388.13917

121444.12395

16.26737

17.62948

7760.62441

14539.41165

140.05138

4013.71168

18739.70845

632.17980

Meas Value

17.37324

7.84318

33.35501

161.81422

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:12:36-05:00

Type Sample

VialNumber 2212

Sample Name 160-34268-B-10-A

Data File Name 046SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:17 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.0

98.3

104.3

93.9

96.9

Lower Limit

80

80

80

80

%Recovery

98.9

117.6

131.5

99.6

110.31783132

9361062

5667560

11533797

4118379

5167713

0.33

3.68

0.46

3.40

1.05

Reference CPS

8244034

350673

8695069

236258

%RSD

0.69

1.67

0.82

1.02

0.981966401

9832236

5569228

12031970

3865274

5007724

3

2

3

2

3

CPS

8155466

412499

11430276

235236

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.76017

89.15264

2.19007

70.39004

21.88704

2.69395

0.01700

0.78348

0.00345

0.02108

0.07155

1731.19026

51.29595

123.88576

17.45792

77.78777

27.97192

0.34664

0.20428

24.91318

2.69625

0.50538

51.56148

1.67781

-0.93408

-0.00504

0.00693

0.04157

0.38009

44.57632

1.09503

35.19502

10.94352

1.34698

0.00850

0.39174

0.00172

0.01054

0.03578

865.59513

25.64798

61.94288

8.72896

38.89388

13.98596

0.17332

0.10214

12.45659

1.34813

0.25269

25.78074

0.83890

-0.46704

-0.00252

0.00347

0.02079

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

46.69907

1.44001

122.71070

150.30791

21.41464

16.25081

320.24221

57.09941

335.72947

85.63132

758.06860

210751.48086

30.57290

25.18019

12369.21740

24024.13454

163.02400

6672.86658

24084.51074

1013.45033

FinalConcentration

30.04748

13.77234

58.40235

261.62358

23.34953

0.72001

61.35535

75.15396

10.70732

8.12541

160.12111

28.54970

167.86474

42.81566

379.03430

105375.74043

15.28645

12.59009

6184.60870

12012.06727

81.51200

3336.43329

12042.25537

506.72517

Meas Value

15.02374

6.88617

29.20118

130.81179

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:19:14-05:00

Type Sample

VialNumber 2301

Sample Name 160-34268-B-11-A

Data File Name 047SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:24 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.6

98.4

104.5

94.3

96.2

Lower Limit

80

80

80

80

%Recovery

99.6

118.7

130.7

100.4

110.41783132

9361062

5667560

11533797

4118379

5167713

0.82

1.01

1.14

0.74

1.62

Reference CPS

8244034

350673

8695069

236258

%RSD

1.62

0.67

1.79

1.33

0.961968704

9889539

5577282

12056338

3883185

4969634

3

2

3

2

3

CPS

8213088

416131

11363556

237119

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.50846

81.87811

2.06454

62.93662

18.55035

2.11833

0.01544

0.73214

0.00241

0.02084

0.05771

1293.28419

42.87900

97.67745

13.70335

61.17035

22.80369

0.29821

0.10065

22.84263

2.28766

0.20126

40.81427

1.44001

-1.69935

0.00078

0.00675

0.03235

0.25423

40.93906

1.03227

31.46831

9.27518

1.05917

0.00772

0.36607

0.00121

0.01042

0.02885

646.64210

21.43950

48.83873

6.85167

30.58518

11.40184

0.14911

0.05032

11.42132

1.14383

0.10063

20.40714

0.72001

-0.84967

0.00039

0.00337

0.01618

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

60.68136

1.36248

148.64937

159.89380

72.15502

23.32344

333.11840

55.89307

467.90988

90.54361

704.70286

301248.61910

55.91335

41.97924

13191.88368

37819.06404

198.36052

12957.26394

17811.94729

2076.34381

FinalConcentration

43.18906

17.86511

85.95842

323.55977

30.34068

0.68124

74.32468

79.94690

36.07751

11.66172

166.55920

27.94654

233.95494

45.27181

352.35143

150624.30955

27.95667

20.98962

6595.94184

18909.53202

99.18026

6478.63197

8905.97364

1038.17190

Meas Value

21.59453

8.93256

42.97921

161.77989

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:25:54-05:00

Type Sample

VialNumber 2302

Sample Name 160-34268-B-12-A

Data File Name 048SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:30 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

107.1

99.9

105.2

94.7

97.0

Lower Limit

80

80

80

80

%Recovery

97.9

117.7

134.0

100.8

112.91783132

9361062

5667560

11533797

4118379

5167713

1.19

0.63

0.91

0.62

0.22

Reference CPS

8244034

350673

8695069

236258

%RSD

0.50

0.41

0.65

0.89

1.492012960

10022022

5660327

12131447

3899331

5014489

3

2

3

2

3

CPS

8068571

412615

11653946

238098

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.20448

124.47846

3.12543

82.23491

22.67361

2.56572

-0.00063

0.51795

0.00466

0.01561

0.04741

1624.58726

45.77620

115.08568

19.84524

105.88006

40.23248

0.24281

0.08281

25.24829

3.72670

0.49494

115.52972

1.36248

-1.33499

-0.00199

0.01021

0.03037

1.10224

62.23923

1.56272

41.11746

11.33680

1.28286

-0.00032

0.25897

0.00233

0.00780

0.02370

812.29363

22.88810

57.54284

9.92262

52.94003

20.11624

0.12141

0.04140

12.62415

1.86335

0.24747

57.76486

0.68124

-0.66749

-0.00099

0.00510

0.01519

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

37.15468

1.36203

109.60326

87.65055

16.55068

13.48509

249.02860

58.22459

249.17232

86.94501

568.75460

168976.52561

27.74164

19.36660

6777.04523

17921.93878

77.88767

4258.33352

7641.76090

816.07334

FinalConcentration

25.11545

12.58090

47.35133

246.32731

18.57734

0.68102

54.80163

43.82528

8.27534

6.74254

124.51430

29.11229

124.58616

43.47250

284.37730

84488.26280

13.87082

9.68330

3388.52262

8960.96939

38.94383

2129.16676

3820.88045

408.03667

Meas Value

12.55773

6.29045

23.67567

123.16365

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:32:33-05:00

Type Sample

VialNumber 2303

Sample Name 160-34268-B-13-A

Data File Name 049SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:37 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.1

96.7

103.4

92.6

96.9

Lower Limit

80

80

80

80

%Recovery

94.8

105.8

121.9

95.7

108.81783132

9361062

5667560

11533797

4118379

5167713

0.86

2.15

1.70

2.30

0.65

Reference CPS

8244034

350673

8695069

236258

%RSD

1.36

1.88

1.34

1.43

0.821940549

9838260

5482488

11929531

3813474

5007925

3

2

3

2

3

CPS

7813707

371010

10600464

226137

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.11723

80.14945

2.07823

50.32841

17.19635

1.62528

0.01420

0.47334

0.00188

0.01697

-0.00779

555.88098

36.67684

80.41437

10.70116

47.76041

19.46751

0.17206

0.03153

19.98170

1.90571

0.35936

19.95355

1.36203

-2.37409

-0.00003

0.00635

0.03287

0.05861

40.07473

1.03912

25.16420

8.59817

0.81264

0.00710

0.23667

0.00094

0.00849

-0.00390

277.94049

18.33842

40.20718

5.35058

23.88020

9.73375

0.08603

0.01576

9.99085

0.95285

0.17968

9.97678

0.68102

-1.18705

-0.00002

0.00317

0.01643

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

87.15205

1.38945

346.06829

348.27037

109.76894

31.03901

709.17323

162.88373

658.94492

128.84416

2418.41204

180711.51799

484.69788

86.98548

26116.97936

33774.95862

596.10055

8597.64555

88976.68257

1213.92556

FinalConcentration

40.83737

11.95624

55.24088

976.68030

43.57603

0.69472

173.03415

174.13519

54.88447

15.51950

354.58662

81.44187

329.47246

64.42208

1209.20602

90355.75899

242.34894

43.49274

13058.48968

16887.47931

298.05027

4298.82278

44488.34128

606.96278

Meas Value

20.41868

5.97812

27.62044

488.34015

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:39:11-05:00

Type Sample

VialNumber 2304

Sample Name 160-34268-B-14-A

Data File Name 050SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.4

98.0

104.1

92.2

95.8

Lower Limit

80

80

80

80

%Recovery

95.2

111.2

125.8

98.1

108.11783132

9361062

5667560

11533797

4118379

5167713

0.35

1.47

0.71

1.00

1.38

Reference CPS

8244034

350673

8695069

236258

%RSD

0.19

0.66

0.54

0.55

1.881928368

9676489

5556216

12006241

3795479

4948872

3

2

3

2

3

CPS

7846492

389817

10939380

231720

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.79146

298.07159

2.00942

73.47856

540.64119

2.70294

0.01790

0.56582

0.00779

0.02538

0.03737

3856.62002

81.00642

242.41597

37.51320

157.03318

46.51184

3.61338

25.41321

22.28071

2.34821

0.12748

41.44032

1.38945

26.89775

-0.00716

0.02911

0.09282

1.39573

149.03579

1.00471

36.73928

270.32059

1.35147

0.00895

0.28291

0.00390

0.01269

0.01869

1928.31001

40.50321

121.20798

18.75660

78.51659

23.25592

1.80669

12.70660

11.14035

1.17410

0.06374

20.72016

0.69472

13.44888

-0.00358

0.01456

0.04641

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

111.86420

1.29477

402.38050

609.77063

215.55953

37.54415

933.96573

257.36745

670.91811

82.27559

3522.45226

155157.70533

428.80023

122.29234

38742.28889

30958.58663

630.60409

7658.73542

123336.63773

1003.80822

FinalConcentration

42.40335

10.86863

50.92388

975.86262

55.93210

0.64739

201.19025

304.88532

107.77977

18.77208

466.98286

128.68373

335.45905

41.13780

1761.22613

77578.85266

214.40011

61.14617

19371.14445

15479.29331

315.30204

3829.36771

61668.31886

501.90411

Meas Value

21.20167

5.43432

25.46194

487.93131

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:45:47-05:00

Type Sample

VialNumber 2305

Sample Name 160-34268-B-15-A

Data File Name 051SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:50 PM on:6/17/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.3

99.6

102.5

93.9

92.4

Lower Limit

80

80

80

80

%Recovery

95.8

121.8

131.5

99.6

104.71783132

9361062

5667560

11533797

4118379

5167713

7.08

0.49

6.58

0.96

5.79

Reference CPS

8244034

350673

8695069

236258

%RSD

5.40

0.74

4.70

1.63

5.661867122

9388909

5642228

11820949

3868557

4772879

3

2

3

2

3

CPS

7898965

427264

11430349

235198

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.86646

377.07825

2.12342

71.48783

856.66510

2.87672

0.01884

0.72862

0.01026

0.03491

0.04565

4502.92721

47.10286

123.10199

18.67147

92.04390

42.48632

4.81173

38.87609

22.23651

2.55892

0.42281

34.26287

1.29477

25.46584

-0.00363

0.03917

0.13510

1.43323

188.53913

1.06171

35.74392

428.33255

1.43836

0.00942

0.36431

0.00513

0.01745

0.02283

2251.46360

23.55143

61.55099

9.33574

46.02195

21.24316

2.40587

19.43804

11.11826

1.27946

0.21140

17.13144

0.64739

12.73292

-0.00182

0.01958

0.06755

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

132.54773

1.33092

499.13403

531.61180

242.09360

43.84806

975.74701

304.90347

795.64397

105.24798

3340.61383

149554.61603

485.51306

140.41955

33601.63161

37485.59589

741.01862

8818.23428

134285.57903

1147.33487

FinalConcentration

47.40157

10.33106

47.27299

1348.42206

66.27387

0.66546

249.56701

265.80590

121.04680

21.92403

487.87351

152.45174

397.82199

52.62399

1670.30691

74777.30801

242.75653

70.20978

16800.81580

18742.79794

370.50931

4409.11714

67142.78951

573.66744

Meas Value

23.70078

5.16553

23.63650

674.21103

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:52:24-05:00

Type Sample

VialNumber 2306

Sample Name 160-34268-B-16-A

Data File Name 052SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:57 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.3

99.3

106.9

92.3

96.1

Lower Limit

80

80

80

80

%Recovery

98.4

115.2

127.1

98.5

108.01783132

9361062

5667560

11533797

4118379

5167713

1.40

0.62

0.22

0.65

0.81

Reference CPS

8244034

350673

8695069

236258

%RSD

0.35

0.83

0.38

1.16

0.971925372

9669745

5630134

12333822

3802074

4964071

3

2

3

2

3

CPS

8114483

403914

11053762

232686

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.70682

523.95700

2.01156

69.31712

1104.54913

3.08334

0.01129

0.61452

0.00960

0.02963

0.03208

4007.46099

52.40693

131.60188

20.96911

102.17645

39.93678

6.07495

43.35857

22.01190

2.56350

0.27531

35.39375

1.33092

32.79599

-0.00436

0.05647

0.17207

1.85341

261.97850

1.00578

34.65856

552.27457

1.54167

0.00565

0.30726

0.00480

0.01482

0.01604

2003.73049

26.20346

65.80094

10.48455

51.08823

19.96839

3.03747

21.67929

11.00595

1.28175

0.13766

17.69688

0.66546

16.39800

-0.00218

0.02823

0.08603

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

115.1

94.3

63.3

95.1

108.6

107.2

104.5

112.3

108.8

97.5

105.2

107.2

107.1

116.6

111.2

104.5

102.1

95.4

102.7

57.4

99.4

%Recovery

112.1

99.9

97.2

104.4

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.75601

23.58244

3.16537

0.95148

21.71367

10.72354

5.22614

5.61285

5.43759

9.75053

10.51706

2.14498

53.53849

2.33146

5.56211

52.26289

51.03890

95.35897

102.71583

57.38326

4.97009

Meas Value

5.60706

0.49945

97.15568

52.17973

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

110.1

100.3

106.0

98.4

101.8

Lower Limit

80

80

80

80

%Recovery

102.3

104.1

113.7

100.3

108.81783132

9361062

5667560

11533797

4118379

5167713

1.30

0.90

0.41

0.88

0.68

Reference CPS

8244034

350673

8695069

236258

%RSD

1.79

0.11

0.85

2.18

1.181939395

10307622

5683480

12230309

4052397

5262792

3

2

3

2

3

CPS

8431050

365197

9884447

236954

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120
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120
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120

120

120

120

120

120

120

120
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120
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120

120

120

120

120
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80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

94.7

100.8

114.5

104.1

109.7

102.2

85.2

104.3

104.7

104.8

105.0

112.1

110.6

111.2

110.4

102.6

106.9

102.8

100.7

102.2

104.8

102.2

106.8

63.3

108.4

113.2

109.5

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.89463

3.02455

22.90914

2.08256

1.09740

10.21560

8.52179

5.21436

10.46674

1.04780

5.25249

2.24200

2.21222

11.11920

2.20895

2.05264

10.68887

2.05634

0.50360

2.04355

5.24102

10.21918

1.06782

3.16537

10.83708

11.31505

0.54758

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115
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205

208
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238
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

107.5

106.1

93.7

107.1

103.1

104.5

103.9

98.2

106.8

103.1

106.8

104.8

104.3

109.8

105.5

101.6

101.6

103.1

106.5

97.4

96.9

%Recovery

100.1

101.6

104.3

103.6

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

107.47920

53.03301

46.85487

107.06427

103.13635

104.54557

51.96377

98.19122

106.84972

103.12538

106.77158

104.76639

2608.40155

109.80460

105.47623

2540.28915

2539.68429

2576.48223

2663.03894

2435.65505

96.94352

Meas Value

100.10324

101.56972

208.59596

2590.03542

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg
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P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:05:43-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 054_CCV.D
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

108.7

96.5

104.0

93.1

97.5

Lower Limit

80

80

80

80

%Recovery

99.9

99.0

115.4

99.2

111.51783132

9361062

5667560

11533797

4118379

5167713

1.06

3.20

0.55

4.23

1.05

Reference CPS

8244034

350673

8695069

236258

%RSD

1.63

3.20

2.37

2.91

0.401987875

10173385

5467813

12000636

3836217

5038100

3

2

3

2

3

CPS

8237529

347065

10033300

234374

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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45
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th
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Hf
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W

Re
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Ce
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Cd

Sn
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Pd
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ug/l

ug/l

ug/l
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ug/l
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ug/l

ug/l
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00656

0.14652

-0.32782

-0.22573

-0.00415

0.03445

-0.00096

0.00106

-0.04054

-0.00181

-0.00484

0.28227

0.00104

-0.00368

-0.20181

-0.03190

-3.70387

-4.29612

-52.80863

-0.02552

Meas Value

0.40128

-0.00412

9.88475

-1.67972

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:12:21-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 055_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.4

105.8

99.5

102.8

94.8

Lower Limit

80

80

80

80

%Recovery

97.7

113.3

109.4

112.4

104.11783132

9361062

5667560

11533797

4118379

5167713

5.11

5.65

5.23

4.50

4.89

Reference CPS

8244034

350673

8695069

236258

%RSD

7.44

3.70

4.72

2.11

5.671855711

9770058

5994186

11471077

4231740

4897375

3

2

3

2

3

CPS

8052765

397355

9508824

265515

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.01497

-0.06450

-0.01501

0.01480

0.00209

0.00765

0.00804

0.71422

0.00223

0.00319

0.72223

0.00274

0.00052

0.00010

0.00055

0.00122

0.00038

0.00023

-0.00399

-0.02985

0.00242

0.16617

0.01071

0.14652

-1.86615

-0.00248

0.00173

-0.00037

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

86.13630

1.48535

314.05161

320.72296

125.11629

27.19137

570.66529

163.37278

523.05144

179.37412

1741.79108

235021.40559

220.43857

78.57988

22689.67064

32453.20108

399.14402

7347.38954

64554.53403

1209.53885

FinalConcentration

37.34220

12.77144

60.16972

752.06349

43.06815

0.74268

157.02581

160.36148

62.55814

13.59568

285.33264

81.68639

261.52572

89.68706

870.89554

117510.70279

110.21928

39.28994

11344.83532

16226.60054

199.57201

3673.69477

32277.26702

604.76943

Meas Value

18.67110

6.38572

30.08486

376.03175

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45
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66

75

78
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89
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m/z

7

9
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Cu

Zn

As

Se

Sr
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Cr

Mn

Fe

Co

Ni

Mg

Al
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K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:19:03-05:00

Type Sample

VialNumber 2307

Sample Name 160-34268-B-17-A

Data File Name 056SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

106.1

102.0

105.7

95.4

96.5

Lower Limit

80

80

80

80

%Recovery

100.4

119.0

133.5

100.7

110.21783132

9361062

5667560

11533797

4118379

5167713

0.43

1.66

1.26

2.22

1.54

Reference CPS

8244034

350673

8695069

236258

%RSD

0.72

1.24

1.06

1.06

1.231964956

9933874

5780657

12187481

3928631

4985677

3

2

3

2

3

CPS

8276786

417296

11608214

237897

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200
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5000
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400
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200
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ug/l
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.75675

245.24862

2.24943

64.31588
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2.90462

0.05304

1.02826

0.00723

0.01794

0.24020

2671.08720

43.66126

106.88397

15.62159

72.66554

30.75952

3.07011

23.86945
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0.19429

34.95450
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36.33277

15.37976
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11.93472
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7.27006

-0.00305
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3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

69.93666

1.49774

236.11279

234.05355

34.61341

21.51927

409.84740

68.28880

431.66430

97.42696

976.05201

265000.38821

43.04857

38.44036

15681.81351

31279.22169

252.03249

9107.32708

39358.49576

1448.16521

FinalConcentration

36.90940

16.68050

66.53580

349.70919

34.96833

0.74887

118.05639

117.02678

17.30670

10.75964

204.92370

34.14440

215.83215

48.71348

488.02601

132500.19410

21.52429

19.22018

7840.90675

15639.61085

126.01624

4553.66354

19679.24788

724.08261

Meas Value

18.45470

8.34025

33.26790

174.85459

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2
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72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57
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60

24

27
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39

44

47

m/z

7

9
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Zr

Nb

Cu

Zn
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Se

Sr

Y

V

Cr

Mn
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P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:25:40-05:00

Type Sample

VialNumber 2308

Sample Name 160-34268-B-18-A

Data File Name 057SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.8

100.7

106.1

95.1

97.2

Lower Limit

80

80

80

80

%Recovery

99.7

124.9

137.9

100.6

110.01783132

9361062

5667560

11533797

4118379

5167713

1.55

2.17

1.35

1.42

2.49

Reference CPS

8244034

350673

8695069

236258

%RSD

1.13

2.57

1.20

2.86

0.341962248

9902106

5710034

12233680

3915673

5024990

3

2

3

2

3

CPS

8216829

438022

11992602

237664

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000
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5000
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1000

200
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ug/l
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ug/l
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ug/l

ug/l

ug/l

ug/l
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1.17812

90.73206

2.57854

72.39816

20.01306

3.22621

0.04250

0.58394

0.00356

0.02405

0.13169

2116.05773

46.45573

106.37839

15.32126

71.74693

27.80192

0.34569

0.08635

26.25193

2.56773

0.21767

71.47713

1.49774

-0.84898

-0.00414

0.00413

0.04339

0.58906

45.36603

1.28927

36.19908

10.00653

1.61310

0.02125

0.29197

0.00178

0.01203

0.06584

1058.02887

23.22786

53.18919

7.66063

35.87347

13.90096

0.17285

0.04317

13.12596

1.28386

0.10884

35.73857

0.74887

-0.42449

-0.00207

0.00207

0.02169

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

61.59652

1.46742

155.82637

202.41959

38.18070

23.24472

393.03460

85.08123

376.86207

98.10516

995.77459

255936.61830

39.71304

34.51537

14953.34325

26323.79663

188.49457

7508.35710

38477.27347

1227.23227

FinalConcentration

34.63889

15.90696

63.01079

288.93139

30.79826

0.73371

77.91318

101.20979

19.09035

11.62236

196.51730

42.54062

188.43103

49.05258

497.88729

127968.30915

19.85652

17.25768

7476.67163

13161.89831

94.24728

3754.17855

19238.63673

613.61614

Meas Value

17.31944

7.95348

31.50539

144.46569

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:32:18-05:00

Type Sample

VialNumber 2309

Sample Name 160-34268-B-19-A

Data File Name 058SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.5

97.9

102.7

92.7

94.9

Lower Limit

80

80

80

80

%Recovery

96.6

122.2

135.2

99.8

108.81783132

9361062

5667560

11533797

4118379

5167713

1.51

0.27

0.46

0.94

0.17

Reference CPS

8244034

350673

8695069

236258

%RSD

0.83

0.70

0.85

1.74

1.421940727

9784204

5547708

11846363

3816436

4902761

3

2

3

2

3

CPS

7962747

428547

11756297

235823

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200
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2000

5000
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2000

400
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1000

200

2000

100

1000
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20

ug/l

ug/l

ug/l
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ug/l
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ug/l

ug/l

ug/l

ug/l
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.79818

92.52760

2.46855

71.82880

21.91870

2.66652

0.02848

0.42787

0.00345

0.01875

0.07943

1266.85109

47.74993

110.88804

15.98941

75.68351

31.86623

0.30897

0.10819

25.72646

2.59933

0.30403

54.40531

1.46742

-1.47107

-0.00081

0.00843

0.05366

0.39909

46.26380

1.23428

35.91440

10.95935

1.33326

0.01424

0.21393

0.00172

0.00938

0.03971

633.42555

23.87496

55.44402

7.99471

37.84176

15.93312

0.15448

0.05410

12.86323

1.29966

0.15201

27.20265

0.73371

-0.73553

-0.00041

0.00421

0.02683

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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165
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

59.41843

1.72729

156.63836

211.82660

39.49342

23.26204

393.48004

83.73569

464.38737

112.36535

1058.57766

257535.11662

39.57540

35.25364

18485.84501

32564.03894

232.53370

8899.32088

43974.93169

1454.89423

FinalConcentration

37.86857

15.51051

101.49586

317.83592

5.94184

0.17273

15.66384

21.18266

3.94934

2.32620

39.34800

8.37357

46.43874

11.23653

105.85777

25753.51166

3.95754

3.52536

1848.58450

3256.40389

23.25337

889.93209

4397.49317

145.48942

Meas Value

3.78686

1.55105

10.14959

31.78359

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3
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72
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45
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ISTD

6

6

6

45

90

93

63

66

75

78

88

89
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60

24

27
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39

44

47

m/z
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9
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Zr

Nb

Cu

Zn
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Se

Sr

Y

V

Cr
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K
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Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:38:56-05:00

Type Sample

VialNumber 2310

Sample Name 160-34268-B-19-A SD

Data File Name 059SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 9:43 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

106.8

99.0

102.9

93.6

98.1

Lower Limit

80

80

80

80

%Recovery

99.7

109.2

119.7

103.0

110.71783132

9361062

5667560

11533797

4118379

5167713

0.55

0.98

1.14

1.02

2.28

Reference CPS

8244034

350673

8695069

236258

%RSD

0.26

0.68

0.68

2.10

0.811974175

9998622

5610308

11873244

3854278

5069360

3

2

3

2

3

CPS

8217501

382968

10408959

243421

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.17426

90.11592

2.28956

68.55482

21.16530

2.54751

0.01402

0.33871

0.01334

0.02956

0.11067

1354.52412

48.06462

111.37874

16.03627

76.05077

31.54160

0.26245

0.04977

25.63548

2.44571

0.12921

55.68609

1.72729

-19.32710

-0.02962

0.00917

-0.01174

-0.01743

9.01159

0.22896

6.85548

2.11653

0.25475

0.00140

0.03387

0.00133

0.00296

0.01107

135.45241

4.80646

11.13787

1.60363

7.60508

3.15416

0.02624

0.00498

2.56355

0.24457

0.01292

5.56861

0.17273

-1.93271

-0.00296

0.00092

-0.00117

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1023.63790

1.93395

1104.27351

1476.68516

956.32987

399.50135

1751.72329

107.35936

1080.70208

850.43644

3163.52420

255159.34570

1055.24117

995.51699

49897.22176

107799.30892

979.67243

20331.89199

109950.14010

1985.12932

FinalConcentration

196.59545

131.18133

268.60507

8185.36263

511.81895

0.96698

552.13675

738.34258

478.16493

199.75067

875.86165

53.67968

540.35104

425.21822

1581.76210

127579.67285

527.62059

497.75850

24948.61088

53899.65446

489.83622

10165.94599

54975.07005

992.56466

Meas Value

98.29772

65.59066

134.30253

4092.68131

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:45:38-05:00

Type Sample

VialNumber 2311

Sample Name 160-34268-A-19-C MS

Data File Name 060SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 9:50 PM on:6/17/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.1

96.2

96.7

89.2

87.5

Lower Limit

80

80

80

80

%Recovery

88.4

126.8

135.2

99.2

102.01783132

9361062

5667560

11533797

4118379

5167713

5.86

0.67

6.92

1.20

5.93

Reference CPS

8244034

350673

8695069

236258

%RSD

4.74

0.14

4.38

2.91

4.731818163

8993358

5454258

11154185

3672879

4519898

3

2

3

2

3

CPS

7283837

444569

11753266

234471

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

202.89832

1148.66385

1007.01295

1154.39529

1110.72386

5.23593

0.12523

576.96703

0.02321

0.02554

0.11101

2348.72027

56.01937

127.63539

20.75850

111.42860

1107.34904

202.27341

1005.82041

1011.31488

234.07535

0.43667

45.88716

1.93395

451.15196

0.00303

0.07439

0.08719

101.44916

574.33193

503.50648

577.19764

555.36193

2.61796

0.06262

288.48351

0.01161

0.01277

0.05551

1174.36013

28.00968

63.81770

10.37925

55.71430

553.67452

101.13671

502.91021

505.65744

117.03768

0.21833

22.94358

0.96698

225.57598

0.00151

0.03720

0.04359

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1044.62237

1.96578

1157.66613

1241.40895

951.47547

357.54403

1480.71773

50.66907

1165.97253

879.99013

2133.58558

265830.66264

1028.57442

1011.46586

23731.32614

112433.12276

1021.88221

21327.75180

49693.16026

2185.81214

FinalConcentration

185.62523

127.48564

258.77723

8309.33568

522.31118

0.98289

578.83306

620.70448

475.73773

178.77201

740.35886

25.33453

582.98627

439.99507

1066.79279

132915.33132

514.28721

505.73293

11865.66307

56216.56138

510.94111

10663.87590

24846.58013

1092.90607

Meas Value

92.81261

63.74282

129.38861

4154.66784

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:52:07-05:00

Type Sample

VialNumber 2312

Sample Name 160-34268-A-19-D MSD

Data File Name 061SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 9:56 PM on:6/17/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.6

98.4

105.0

90.8

95.9

Lower Limit

80

80

80

80

%Recovery

92.1

125.0

140.6

100.2

110.01783132

9361062

5667560

11533797

4118379

5167713

10.08

0.67

9.71

0.60

10.31

Reference CPS

8244034

350673

8695069

236258

%RSD

8.84

0.69

8.55

1.36

8.681961504

9790440

5578457

12110139

3739106

4956528

3

2

3

2

3

CPS

7595090

438266

12225720

236759

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

189.25983

1068.86970

1014.11753

1060.05559

1015.15557

5.78903

0.15893

528.51227

0.02091

0.02838

0.06906

2286.17133

51.77981

113.94536

16.11372

73.42800

1022.08854

191.87572

947.83347

953.13724

211.06726

0.32865

50.72180

1.96578

423.03822

-0.00380

0.07302

0.05756

94.62992

534.43485

507.05876

530.02779

507.57779

2.89451

0.07946

264.25613

0.01046

0.01419

0.03453

1143.08566

25.88990

56.97268

8.05686

36.71400

511.04427

95.93786

473.91674

476.56862

105.53363

0.16432

25.36090

0.98289

211.51911

-0.00190

0.03651

0.02878

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

165.29156

1.56470

171.02180

581.75860

230.67745

120.90185

476.80605

82.38115

522.35147

261.39463

1023.38968

252744.24053

80.83469

134.11691

15152.10725

26332.72395

1668.10917

8793.59042

38566.34042

1267.69285

FinalConcentration

130.86273

24.98700

2003.43962

1100.53764

82.64578

0.78235

85.51090

290.87930

115.33873

60.45093

238.40303

41.19058

261.17573

130.69731

511.69484

126372.12026

40.41735

67.05846

7576.05363

13166.36198

834.05459

4396.79521

19283.17021

633.84642

Meas Value

65.43137

12.49350

1001.71981

550.26882

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:58:37-05:00

Type Sample

VialNumber 2401

Sample Name 160-34268-B-19-A PDS

Data File Name 062SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 10:03 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.9

97.5

103.0

92.5

95.0

Lower Limit

80

80

80

80

%Recovery

92.6

117.6

132.5

95.8

106.91783132

9361062

5667560

11533797

4118379

5167713

1.62

0.49

0.27

0.29

0.53

Reference CPS

8244034

350673

8695069

236258

%RSD

0.10

0.21

1.32

1.60

1.401906076

9721743

5523037

11876028

3808595

4909046

3

2

3

2

3

CPS

7633830

412472

11521084

226347

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

40.63446

142.03622

2.98190

101.19616

41.99194

2.59125

0.12350

109.80803

0.00725

0.01819

0.04890

1244.50947

45.69668

105.44749

15.20373

71.87922

229.93334

38.49338

9.62547

65.34108

102.15435

0.27946

51.42384

1.56470

100.31838

-0.00153

0.01509

0.04435

20.31723

71.01811

1.49095

50.59808

20.99597

1.29562

0.06175

54.90402

0.00362

0.00910

0.02445

622.25474

22.84834

52.72375

7.60186

35.93961

114.96667

19.24669

4.81273

32.67054

51.07717

0.13973

25.71192

0.78235

50.15919

-0.00077

0.00755

0.02218

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr
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Cd

Sn
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Te

Cs

Nb

Mo
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Pd

2

3
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.22734

0.00125

0.06395

0.06050

0.01200

0.81700

-0.42485

0.64094

0.23229

0.33670

-61.86096

0.25746

0.23299

0.37346

0.18052

4.99167

FinalConcentration

0.88636

-0.01051

45.38953

6.57195

2.42654

12.94854

12.09930

-3.69136

0.11367

0.00063

0.03198

0.03025

0.00600

0.40850

-0.21243

0.32047

0.11615

0.16835

-30.93048

0.12873

0.11650

0.18673

0.09026

2.49583

Meas Value

0.44318

-0.00525

22.69477

3.28598

1.21327

6.47427

6.04965

-1.84568

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 430244

Operator CB 7700

Acq Date Time 2019-06-17T22:05:12-05:00

Type Sample

VialNumber 2402

Sample Name MB 160-430244/1-A

Data File Name 063SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

95.5

Lower Limit

80

80

80

80

80

80

80

80

106.1

111.2

105.7

96.6

101.7

93.6

1783132

9361062

5667560

11533797

4118379

5167713

1.16

3.56

1.04

4.04

1.23

Reference CPS

8244034

350673

8695069

236258

5473802

11734180

3855050

4937357

%RSD

1.91

4.67

0.30

4.50

1.23

3

2

3

CPS

8009323

363840

9677180

250584

1983184

9892817

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

97.2

103.8

111.3

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00452

0.03692

-0.00550

0.35007

0.20482

0.57533

0.02988

0.00495

0.00604

-0.00294

0.03572

5.04924

0.00058

-0.02473

0.01207

0.07489

0.00246

0.00472

0.00012

0.00098

-0.00677

0.03528

0.01455

0.38456

0.19729

0.06050

-3.34619

-0.00620

0.00226

0.01846

-0.00275

0.17504

0.10241

0.28766

0.01494

0.00248

0.00302

-0.00147

0.01786

2.52462

0.00029

-0.01237

0.00604

0.03744

0.00123

0.00236

0.00006

0.00049

-0.00339

0.01764

0.00728

0.19228

0.09865

0.03025

-1.67309

-0.00310

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

954.11515

0.41801

963.49841

950.48060

962.80422

458.07434

974.48859

0.00859

935.79221

957.99632

956.92613

9930.42777

962.11159

954.03336

9674.57809

9877.53744

952.21159

9634.23258

10114.75806

962.81586

FinalConcentration

100.95971

101.87715

219.75298

9791.89680

477.05757

0.20901

481.74920

475.24030

481.40211

229.03717

487.24429

0.00430

467.89610

478.99816

478.46307

4965.21389

481.05580

477.01668

4837.28904

4938.76872

476.10579

4817.11629

5057.37903

481.40793

Meas Value

50.47985

50.93857

109.87649

4895.94840

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T22:11:54-05:00

Type Sample

VialNumber 2403

Sample Name LCS 160-430244/2-A

Data File Name 064SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.6

96.2

101.2

90.4

93.7

Lower Limit

80

80

80

80

%Recovery

92.5

98.1

107.2

99.9

108.41783132

9361062

5667560

11533797

4118379

5167713

1.69

0.36

0.95

1.62

1.63

Reference CPS

8244034

350673

8695069

236258

%RSD

1.02

1.48

0.75

1.91

0.221933475

9605587

5454232

11673252

3721169

4840633

3

2

3

2

3

CPS

7623842

344181

9319034

236069

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

189.48210

990.22845

1006.73374

1005.07506

1009.54062

0.24222

0.42410

988.96351

0.01905

0.03703

-0.00215

999.58620

0.02819

0.02743

0.00947

0.01902

989.54519

189.93161

939.89528

963.14242

452.73860

0.10400

0.01284

0.41801

468.86780

-0.00686

0.06487

0.00989

94.74105

495.11423

503.36687

502.53753

504.77031

0.12111

0.21205

494.48176

0.00952

0.01852

-0.00108

499.79310

0.01410

0.01372

0.00473

0.00951

494.77260

94.96581

469.94764

481.57121

226.36930

0.05200

0.00642

0.20901

234.43390

-0.00343

0.03244

0.00495

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.43640

0.02983

2.63364

12.53929

0.95177

0.63750

349.13799

0.33935

1.84125

1.40933

24.27870

600.66707

0.33188

1.56539

4612.40465

565.07010

134.95182

1615.22845

22887.08503

5.91640

FinalConcentration

2.60389

0.02145

36.98973

8004.99138

0.21820

0.01492

1.31682

6.26965

0.47588

0.31875

174.56899

0.16968

0.92062

0.70466

12.13935

300.33354

0.16594

0.78270

2306.20232

282.53505

67.47591

807.61423

11443.54251

2.95820

Meas Value

1.30195

0.01073

18.49487

4002.49569

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T22:18:27-05:00

Type Sample

VialNumber 2404

Sample Name 160-34344-C-4-A

Data File Name 065SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

107.0

95.3

101.9

91.6

95.2

Lower Limit

80

80

80

80

%Recovery

95.0

98.9

112.3

103.7

111.91783132

9361062

5667560

11533797

4118379

5167713

1.31

0.68

1.07

1.08

0.60

Reference CPS

8244034

350673

8695069

236258

%RSD

0.66

1.00

0.98

2.31

0.831995554

10018364

5401983

11748377

3772212

4920650

3

2

3

2

3

CPS

7834531

346734

9763080

245001

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.84815

0.68073

0.48911

0.45030

13.41511

0.01550

-0.00024

6.16260

0.00416

0.03409

-0.02525

40.33374

0.50718

0.94889

0.12813

0.50760

0.11171

0.04024

0.05076

0.62110

0.61810

0.05336

0.06175

0.02983

-1.99447

-0.00643

0.00029

-0.01011

0.42407

0.34036

0.24456

0.22515

6.70755

0.00775

-0.00012

3.08130

0.00208

0.01705

-0.01263

20.16687

0.25359

0.47444

0.06406

0.25380

0.05586

0.02012

0.02538

0.31055

0.30905

0.02668

0.03087

0.01492

-0.99723

-0.00321

0.00015

-0.00506

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

107.2

93.0

66.5

83.9

107.8

103.6

113.2

110.2

108.2

98.6

105.1

106.4

106.0

111.3

108.7

101.3

99.2

92.1

102.5

53.0

100.9

%Recovery

112.6

104.1

103.9

100.9

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.36140

23.26012

3.32463

0.83895

21.55147

10.36485

5.65876

5.51034

5.41196

9.85796

10.51358

2.12745

53.01733

2.22598

5.43625

50.66277

49.60711

92.09688

102.53739

53.02271

5.04355

Meas Value

5.62777

0.52068

103.91261

50.44249

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T22:25:09-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 066LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

109.3

99.7

103.7

97.6

98.8

Lower Limit

80

80

80

80

%Recovery

95.5

103.0

113.2

100.6

110.01783132

9361062

5667560

11533797

4118379

5167713

1.36

0.89

1.06

0.61

0.54

Reference CPS

8244034

350673

8695069

236258

%RSD

1.01

1.12

1.37

0.52

0.931960725

10234168

5650713

11961765

4020048

5105757

3

2

3

2

3

CPS

7869213

361237

9846772

237641

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

102.3

102.2

112.5

105.9

110.0

101.4

84.1

129.3

106.0

101.2

106.2

110.4

112.9

111.6

112.1

107.3

106.7

102.1

103.0

107.1

102.9

103.5

105.6

66.5

105.2

111.0

107.2

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.04634

3.06708

22.50170

2.11821

1.09992

10.14474

8.41080

6.46596

10.59646

1.01182

5.31064

2.20753

2.25837

11.16321

2.24262

2.14629

10.66540

2.04177

0.51519

2.14273

5.14646

10.35198

1.05631

3.32463

10.52452

11.10019

0.53581

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile
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TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

107.4

105.1

87.4

106.3

102.6

102.4

101.4

92.7

108.5

102.5

105.5

104.3

103.2

108.9

104.4

101.7

103.2

100.7

106.2

90.5

90.4

%Recovery

94.6

97.1

101.3

101.7

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

107.37723

52.53647

43.69464

106.28669

102.61501

102.37948

50.70178

92.67732

108.51671

102.52614

105.45828

104.27648

2580.24727

108.90723

104.35785

2541.62412

2580.16826

2517.73007

2655.27772

2263.64489

90.38375

Meas Value

94.61488

97.10407

202.54350

2542.96333

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T22:31:53-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 067_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

114.4

94.6

108.4

91.1

101.9

Lower Limit

80

80

80

80

%Recovery

97.8

94.9

120.0

96.0

115.71783132

9361062

5667560

11533797

4118379

5167713

3.83

2.72

3.45

3.44

2.69

Reference CPS

8244034

350673

8695069

236258

%RSD

2.49

3.29

4.71

2.83

2.492063492

10705197

5362490

12502181

3752776

5263845

3

2

3

2

3

CPS

8060670

332739

10430793

226810

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

FAILED

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

88.6

93.1

104.9

89.9

90.2

104.2

103.0

104.9

93.6

99.8

93.0

97.9

107.4

107.0

106.7

103.8

96.1

90.9

90.3

93.1

92.9

103.6

105.6

87.4

103.8

105.8

102.4

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

17.72926

93.09689

104.86983

89.85318

90.21371

104.19391

102.97118

104.89024

93.57866

9.98498

92.97587

97.86133

107.39083

106.95070

106.68619

103.83579

96.07461

18.17251

90.31358

93.07335

46.43378

103.62270

105.55804

43.69464

103.77951

105.75652

10.23876

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00722

0.17411

-0.34710

-0.17404

0.01940

0.58673

-0.00022

0.00122

-0.01485

0.00984

-0.00386

0.38300

0.00229

-0.00045

-0.23185

-0.01942

-4.78453

-1.92038

-57.26756

0.06782

Meas Value

0.28796

-0.00209

11.27607

-1.73722

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T22:38:30-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 068_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 10:43 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.0

92.7

94.6

89.0

90.9

Lower Limit

80

80

80

80

%Recovery

89.4

103.2

105.2

103.4

101.71783132

9361062

5667560

11533797

4118379

5167713

11.24

2.29

10.88

3.92

11.31

Reference CPS

8244034

350673

8695069

236258

%RSD

9.58

1.94

11.43

3.93

11.761813196

9362156

5253602

10907808

3665461

4697563

3

2

3

2

3

CPS

7366665

361843

9148631

244243

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.05568

-0.05177

0.05454

0.02401

0.00204

0.00904

0.01712

1.36662

0.00262

0.00397

0.59184

0.00145

0.00042

-0.00058

0.00061

0.00032

0.00036

0.00264

0.00052

0.00540

0.00192

0.08033

0.00915

0.17411

-1.73926

-0.00334

0.00198

-0.00265

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.30368

0.25569

2.02489

8.88803

1.09012

0.50869

433.27427

0.06038

0.46399

0.36702

46.61903

258.06783

0.20856

6.11704

4562.76582

95.23373

34.71729

981.74391

34262.59057

1.05049

FinalConcentration

1.97303

-0.00447

39.96464

6873.66097

0.15184

0.12785

1.01245

4.44402

0.54506

0.25435

216.63713

0.03019

0.23199

0.18351

23.30951

129.03391

0.10428

3.05852

2281.38291

47.61686

17.35864

490.87195

17131.29529

0.52525

Meas Value

0.98652

-0.00223

19.98232

3436.83048

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T22:45:13-05:00

Type Sample

VialNumber 2405

Sample Name 160-34344-C-5-A

Data File Name 069SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 10:50 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.3

93.9

100.5

89.9

95.0

Lower Limit

80

80

80

80

%Recovery

94.4

98.8

109.8

101.9

110.51783132

9361062

5667560

11533797

4118379

5167713

0.74

0.55

1.53

0.64

0.50

Reference CPS

8244034

350673

8695069

236258

%RSD

1.22

0.27

1.58

2.25

1.061970650

9853955

5321826

11587785

3704124

4907517

3

2

3

2

3

CPS

7780405

346500

9543702

240702

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.13311

0.14090

0.29351

0.12640

110.56430

0.16500

0.06478

1.96054

0.00257

0.04274

0.19391

40.81916

0.07770

0.13511

0.02142

0.06538

0.01437

0.03565

0.01444

0.18372

0.34275

0.13379

0.02317

0.25569

-2.66965

-0.00542

-0.00028

0.00189

-0.06656

0.07045

0.14676

0.06320

55.28215

0.08250

0.03239

0.98027

0.00129

0.02137

0.09695

20.40958

0.03885

0.06756

0.01071

0.03269

0.00718

0.01783

0.00722

0.09186

0.17138

0.06689

0.01159

0.12785

-1.33482

-0.00271

-0.00014

0.00095

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.02176

0.50183

1.08152

12.10076

0.96483

0.63571

437.09098

0.06318

0.23519

0.42940

48.69733

256.02085

0.12108

6.10241

4483.72993

118.57129

38.25333

951.95701

33671.62603

0.92484

FinalConcentration

6.63711

-0.04305

89.83807

7192.51875

0.10218

0.05018

0.10815

1.21008

0.09648

0.06357

43.70910

0.00632

0.02352

0.04294

4.86973

25.60209

0.01211

0.61024

448.37299

11.85713

3.82533

95.19570

3367.16260

0.09248

Meas Value

0.66371

-0.00431

8.98381

719.25188

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T22:51:55-05:00

Type Sample

VialNumber 2406

Sample Name 160-34344-C-5-A SD

Data File Name 070SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 10:56 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

106.6

97.4

102.3

93.8

95.9

Lower Limit

80

80

80

80

%Recovery

95.0

101.8

111.7

102.1

110.31783132

9361062

5667560

11533797

4118379

5167713

0.76

1.43

1.73

0.55

0.30

Reference CPS

8244034

350673

8695069

236258

%RSD

0.63

1.06

0.14

1.95

0.831965959

9980915

5517987

11793664

3861218

4955667

3

2

3

2

3

CPS

7832701

357143

9716185

241328

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.91055

-0.07989

0.36479

0.00074

123.95311

0.10073

0.06827

4.94458

0.00778

0.04120

0.46514

38.87457

0.06400

0.13340

0.02361

0.05543

0.01262

-0.01281

-0.02971

1.24677

0.16912

0.00130

0.02835

0.50183

-19.84285

-0.04266

0.00596

-0.05645

-0.09105

-0.00799

0.03648

0.00007

12.39531

0.01007

0.00683

0.49446

0.00078

0.00412

0.04651

3.88746

0.00640

0.01334

0.00236

0.00554

0.00126

-0.00128

-0.00297

0.12468

0.01691

0.00013

0.00283

0.05018

-1.98429

-0.00427

0.00060

-0.00564

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

931.27649

0.82410

946.34026

948.51409

964.42905

464.84224

1402.57218

0.07962

932.69214

963.79433

968.08686

9986.92365

938.19201

930.70426

13880.34360

10061.33570

1010.31249

10616.96555

44768.92266

952.75552

FinalConcentration

102.46508

103.56527

232.30421

16586.48234

465.63825

0.41205

473.17013

474.25704

482.21453

232.42112

701.28609

0.03981

466.34607

481.89716

484.04343

4993.46182

469.09601

465.35213

6940.17180

5030.66785

505.15625

5308.48278

22384.46133

476.37776

Meas Value

51.23254

51.78264

116.15210

8293.24117

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T22:58:36-05:00

Type Sample

VialNumber 2407

Sample Name 160-34344-C-5-B MS

Data File Name 071SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 11:03 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.1

96.1

101.9

91.5

94.6

Lower Limit

80

80

80

80

%Recovery

94.1

97.7

109.1

101.8

110.41783132

9361062

5667560

11533797

4118379

5167713

2.37

2.25

2.40

2.02

3.13

Reference CPS

8244034

350673

8695069

236258

%RSD

2.08

1.02

3.23

0.82

2.401968579

9651106

5445178

11757180

3766878

4886363

3

2

3

2

3

CPS

7756595

342661

9484515

240500

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

188.01834

982.93275

977.80308

987.80942

1102.17729

0.50514

0.64078

992.46194

0.02350

0.04704

0.07512

1045.32872

0.09939

0.16517

0.03003

0.09084

987.32639

191.11456

952.60269

967.42163

456.77948

0.02673

0.01851

0.82410

464.99042

-0.00257

0.06670

0.03168

94.00917

491.46638

488.90154

493.90471

551.08864

0.25257

0.32039

496.23097

0.01175

0.02352

0.03756

522.66436

0.04970

0.08258

0.01501

0.04542

493.66319

95.55728

476.30134

483.71081

228.38974

0.01337

0.00925

0.41205

232.49521

-0.00129

0.03335

0.01584

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

930.01665

0.42191

936.62836

941.26693

955.12483

471.59749

1375.57030

0.07051

919.44863

946.40047

968.80086

9924.62572

934.04127

924.91291

13660.60507

9914.21398

995.30228

10492.45127

44301.24504

930.77006

FinalConcentration

100.81227

100.55703

231.19512

16548.54057

465.00833

0.21096

468.31418

470.63347

477.56241

235.79874

687.78515

0.03525

459.72431

473.20023

484.40043

4962.31286

467.02064

462.45645

6830.30253

4957.10699

497.65114

5246.22564

22150.62252

465.38503

Meas Value

50.40614

50.27851

115.59756

8274.27029

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T23:05:09-05:00

Type Sample

VialNumber 2408

Sample Name 160-34344-C-5-C MSD

Data File Name 072SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 11:09 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.6

96.5

102.4

93.5

95.1

Lower Limit

80

80

80

80

%Recovery

95.2

98.2

110.8

101.2

111.21783132

9361062

5667560

11533797

4118379

5167713

8.29

0.83

8.92

1.26

9.28

Reference CPS

8244034

350673

8695069

236258

%RSD

7.00

1.33

8.09

2.17

5.621981988

9790558

5471836

11814235

3849737

4915953

3

2

3

2

3

CPS

7846541

344517

9634061

239091

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

186.26786

968.46233

964.42268

978.41144

1093.39395

0.13198

0.43761

987.52625

0.02460

0.04312

0.04034

1010.44481

0.10643

0.16495

0.02935

0.09262

956.97673

188.03781

919.97999

942.45503

441.31128

0.23185

0.01379

0.42191

459.77826

-0.00244

0.06690

0.02479

93.13393

484.23116

482.21134

489.20572

546.69698

0.06599

0.21881

493.76313

0.01230

0.02156

0.02017

505.22240

0.05321

0.08248

0.01468

0.04631

478.48836

94.01890

459.99000

471.22752

220.65564

0.11593

0.00690

0.21096

229.88913

-0.00122

0.03345

0.01239

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.36734

0.15271

5.02546

15.46835

2.12526

1.60698

114.67953

1.91239

6.10904

3.35925

126.06949

2843.55957

1.17009

4.37448

2840.27689

3212.41216

377.80761

6336.64659

15780.36102

46.19571

FinalConcentration

3.08579

0.10699

33.84436

3554.69745

0.68367

0.07636

2.51273

7.73418

1.06263

0.80349

57.33976

0.95619

3.05452

1.67963

63.03475

1421.77979

0.58504

2.18724

1420.13844

1606.20608

188.90380

3168.32329

7890.18051

23.09786

Meas Value

1.54290

0.05350

16.92218

1777.34873

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T23:11:43-05:00

Type Sample

VialNumber 2409

Sample Name 160-34344-C-6-A

Data File Name 073SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 11:16 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

106.6

96.1

102.2

93.3

95.0

Lower Limit

80

80

80

80

%Recovery

96.4

99.1

111.3

101.0

111.61783132

9361062

5667560

11533797

4118379

5167713

1.07

0.57

1.57

0.26

0.81

Reference CPS

8244034

350673

8695069

236258

%RSD

0.93

0.83

0.42

2.52

1.471990838

9975384

5446272

11792036

3842848

4910888

3

2

3

2

3

CPS

7944165

347446

9678995

238638

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.93056

2.67063

0.87821

0.93075

1.88994

0.03220

0.01356

7.22338

0.00245

0.04077

0.00396

73.91260

2.66225

5.16454

0.69501

2.55044

0.58121

0.05081

0.07611

0.73294

0.37174

0.00090

0.26417

0.15271

-1.88707

-0.00331

0.00117

0.00036

0.46528

1.33532

0.43910

0.46538

0.94497

0.01610

0.00678

3.61169

0.00123

0.02039

0.00198

36.95630

1.33112

2.58227

0.34751

1.27522

0.29060

0.02540

0.03806

0.36647

0.18587

0.00045

0.13208

0.07636

-0.94354

-0.00165

0.00059

0.00018

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 11:16 PM on:6/17/2019Page 571 of 1906



Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

111.1

96.9

67.4

105.0

112.6

110.3

113.1

111.6

113.1

101.6

108.6

113.0

111.6

116.6

113.2

108.8

106.1

96.1

111.3

51.3

101.1

%Recovery

111.5

100.6

99.4

109.7

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.55259

24.21513

3.37071

1.04994

22.52120

11.02815

5.65445

5.57974

5.65267

10.16430

10.85523

2.26052

55.79404

2.33259

5.66210

54.40497

53.06557

96.08843

111.27921

51.27784

5.05605

Meas Value

5.57288

0.50288

99.39574

54.85280

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T23:18:24-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 074LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 11:23 PM on:6/17/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

109.3

94.8

102.8

93.0

99.2

Lower Limit

80

80

80

80

%Recovery

97.1

98.2

114.4

96.5

109.21783132

9361062

5667560

11533797

4118379

5167713

1.11

10.91

0.92

10.23

0.38

Reference CPS

8244034

350673

8695069

236258

%RSD

1.69

10.45

0.67

7.24

0.351946365

10236052

5373572

11856180

3832030

5124779

3

2

3

2

3

CPS

8006851

344374

9950561

228064

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

101.6

101.2

118.8

105.9

108.7

106.0

92.1

139.2

104.7

107.3

105.5

111.4

117.8

116.2

119.1

110.3

106.3

101.9

99.7

105.5

102.4

117.1

111.8

67.4

109.8

115.3

108.9

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.03268

3.03668

23.75209

2.11869

1.08745

10.60187

9.21167

6.95855

10.46905

1.07285

5.27265

2.22736

2.35700

11.62313

2.38209

2.20631

10.63024

2.03846

0.49869

2.10919

5.12194

11.70923

1.11796

3.37071

10.98492

11.53425

0.54432

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

102.9

101.8

91.8

103.0

100.3

100.9

99.5

97.1

104.5

98.1

101.4

101.5

100.5

105.1

101.0

97.7

98.7

96.6

102.1

96.0

96.3

%Recovery

98.8

101.5

104.6

99.0

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

102.89085

50.87992

45.90200

103.00933

100.25527

100.87849

49.75548

97.06272

104.46486

98.08713

101.35818

101.47231

2512.15775

105.06488

101.04530

2441.30301

2468.46993

2413.95048

2552.66312

2399.03895

96.26626

Meas Value

98.79493

101.48245

209.24199

2474.03849

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T23:25:06-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 075_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

107.4

98.2

102.5

95.3

98.0

Lower Limit

80

80

80

80

%Recovery

95.9

99.3

114.4

99.2

111.91783132

9361062

5667560

11533797

4118379

5167713

1.85

3.99

0.83

3.16

1.65

Reference CPS

8244034

350673

8695069

236258

%RSD

1.72

4.02

2.83

3.19

1.511995885

10057325

5564985

11823480

3926037

5066242

3

2

3

2

3

CPS

7907304

348119

9949053

234288

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

94.5

99.2

98.9

95.5

96.2

99.8

99.7

101.5

97.7

96.6

99.3

104.6

101.7

102.4

101.4

99.3

103.3

97.6

97.0

100.8

100.6

100.9

100.7

91.8

100.1

100.7

99.1

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

18.90909

99.15201

98.87368

95.48294

96.16341

99.79069

99.67576

101.49149

97.66646

9.65840

99.30956

104.58990

101.65191

102.38974

101.35185

99.30818

103.27786

19.52508

97.03051

100.82403

50.27970

100.90556

100.69556

45.90200

100.08829

100.74978

9.90774

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00694

0.17797

-0.21626

-0.14142

0.00571

0.04747

0.00024

0.00146

-0.07639

-0.00814

-0.01122

0.12838

0.00175

0.00485

-0.30945

-0.08543

-5.45246

-1.87820

-58.82043

-0.02813

Meas Value

0.32004

-0.00285

10.31686

-1.26435

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T23:31:44-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 076_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.2

99.4

99.8

97.3

94.5

Lower Limit

80

80

80

80

%Recovery

92.7

106.7

109.1

106.0

105.21783132

9361062

5667560

11533797

4118379

5167713

8.74

0.27

10.08

0.07

8.17

Reference CPS

8244034

350673

8695069

236258

%RSD

6.76

1.97

9.14

2.45

6.711874978

9755206

5635837

11513260

4008602

4884288

3

2

3

2

3

CPS

7643575

374092

9487170

250369

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.09484

-0.04954

0.10759

0.02597

0.00308

0.00983

0.01852

1.67976

0.00373

0.00140

0.71632

0.00500

0.00062

-0.00040

0.00005

0.00027

0.00051

0.00706

0.00322

0.01327

-0.00019

0.08710

0.00877

0.17797

-1.72767

0.00189

0.00197

-0.00595

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Blank Sample

FAILED

QC Flag

5

25

1

10

10

5

5

5

10

10

2

50

2

5

50

30

50

100

100

5

QC High

5

0.5

50

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.14

0.18

0.58

0.67

0.17

0.28

0.25

0.05

0.28

0.31

0.46

33.64

0.14

0.15

10.80

14.56

61.70

6.62

-29.19

0.45

Meas Value

0.50

0.05

10.13

27.41

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T23:38:29-05:00

Type 6-Blank

VialNumber 1

Sample Name RINSE

Data File Name 077BLNK.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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120

120

120

120

120

QC FlagUpper Limit

120

120

120

120

12080

80

80

80

80

80

106.3

95.7

100.8

92.0

94.4

Lower Limit

80

80

80

80

%Recovery

95.5

100.6

109.9

110.6

118.61783132

9361062

5667560

11533797

4118379

5167713

2.56

2.54

0.99

2.84

0.86

Reference CPS

8244034

350673

8695069

236258

%RSD

0.68

2.46

1.89

4.37

2.092114380

9954324

5421613

11624805

3790461

4878814

3

2

3

2

3

CPS

7876540

352851

9558449

261307

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

0.1

25

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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99.8

108.8

100

50

50

100

100

100

50

100

100

100

100

100

1000

100

100

1000

1000

1000

1000

1000

100

ExpectedValue

100

100

200

1000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

108.06596

57.49418

48.04845

111.38385

108.14131

108.33185

53.48928

97.90339

116.42733

102.35911

105.61593

108.56783

1068.33687

112.03407

108.35560

1108.77963

1045.21018

1036.52702

1071.37964

1009.29610

96.04017

Meas Value

98.19485

99.99257

199.60346

1088.11090

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T00:11:50-05:00

Type ICV

VialNumber 1104

Sample Name ICV 1748677

Data File Name 082_ICV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.2

100.7

98.9

98.4

98.0

Lower Limit

80

80

80

80

%Recovery

97.4

95.2

98.5

96.2

101.01975268

10261934

5601364

12058374

4043351

5176126

0.27

4.09

0.97

4.39

0.94

Reference CPS

8063485

367725

10073032

245998

%RSD

0.29

5.28

0.26

3.70

0.521994095

10177296

5639034

11927208

3976958

5074453

3

2

3

2

3

CPS

7850178

350125

9925109

236625

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

99.2

98.9

110.0

99.5

96.0

107.3

84.5

103.9

102.7

104.2

99.8

97.7

107.6

110.3

109.2

111.6

100.0

94.6

96.0

97.0

93.3

105.5

109.3

96.1

107.6

116.6

108.3

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.83999

98.93022

110.02919

99.48863

95.95780

107.32729

84.45841

103.91173

102.70917

10.42109

99.81865

97.67000

107.56491

110.33224

109.21538

111.64240

99.97658

18.92247

95.99646

96.99641

46.62942

105.51843

109.31388

48.04845

107.58627

116.63007

10.82553

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile
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TuneStep
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Initial Calibration Blank (ICB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00761

0.11854

-0.24723

-0.01465

0.01351

0.30494

0.00047

0.00208

-0.00117

0.00467

0.00743

-0.12846

0.00021

0.00033

-0.08962

0.10550

-2.95250

0.83307

-0.30985

0.00983

Meas Value

0.04119

0.00983

5.33977

0.01184

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T00:18:31-05:00

Type ICB

VialNumber 4

Sample Name ICB 1747053

Data File Name 083_ICB.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.5

97.0

97.5

95.8

96.8

Lower Limit

80

80

80

80

%Recovery

96.9

98.2

97.4

100.3

98.01975268

10261934

5601364

12058374

4043351

5176126

0.57

3.00

0.95

2.68

0.25

Reference CPS

8063485

367725

10073032

245998

%RSD

0.70

1.49

0.71

1.07

0.421935039

10111433

5431906

11759723

3873343

5010846

3

2

3

2

3

CPS

7815268

361103

9808945

246722

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.06835

0.00099

0.04078

0.03809

0.00215

0.01388

0.07244

1.09020

0.00505

0.00248

0.84070

-0.00114

0.00081

0.00056

0.00055

0.00001

0.00062

0.00157

0.00337

0.04045

-0.00664

0.08587

0.00351

0.11854

0.21579

-0.00027

0.00115

-0.00047

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

114.3

99.2

107.7

95.8

114.5

112.4

107.2

115.4

115.1

106.1

110.7

116.1

111.8

119.2

115.2

114.6

107.6

101.7

112.4

114.8

105.0

%Recovery

105.2

106.0

95.2

112.8

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.71533

24.80765

5.38594

0.95850

22.90993

11.23937

5.35814

5.77127

5.75385

10.60651

11.07236

2.32118

55.90773

2.38344

5.75857

57.29664

53.82298

101.74812

112.44131

114.78570

5.24899

Meas Value

5.25958

0.53010

95.15100

56.40549

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T00:25:24-05:00

Type CRI

VialNumber 1101

Sample Name CRI 1747054

Data File Name 084LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.3

99.5

95.3

98.8

95.6

Lower Limit

80

80

80

80

%Recovery

93.3

95.1

94.1

95.4

94.01975268

10261934

5601364

12058374

4043351

5176126

8.82

0.51

8.75

1.69

8.71

Reference CPS

8063485

367725

10073032

245998

%RSD

9.14

1.82

10.23

1.47

8.301857521

9878681

5572050

11496722

3996814

4946198

3

2

3

2

3

CPS

7522141

349877

9476924

234582

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

105.2

108.4

120.9

114.2

116.0

111.8

97.3

114.3

108.7

111.3

108.4

107.4

115.5

115.5

117.2

111.4

108.2

105.6

103.3

107.7

106.7

108.4

113.7

107.7

112.8

119.0

118.4

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.10303

3.25122

24.18703

2.28448

1.15970

11.17978

9.73354

5.71636

10.87124

1.11274

5.42058

2.14748

2.31057

11.55291

2.34462

2.22778

10.82497

2.11135

0.51637

2.15306

5.33391

10.84097

1.13719

5.38594

11.27964

11.89741

0.59214

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Interference Check Sample A (ICS-A) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

120000

0.434

0.8

120000

120000

120000

120000

120000

2400

QC High

1.388

0.7

20

120000

ug/l

ug/l

ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

0.70995

2.70620
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0.09431
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0.00483

0.14049
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97844.46943

0.30977
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100161.35592
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2

2
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2

2
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QC Flag

Ge (IS)

In (IS)

Ho (IS)
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Ir (IS)

Ir (IS)

120
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Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit
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88.0
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80
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%Recovery
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96.3
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92.9
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4043351
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5306241
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9900552

228594

Tune Step

3

2

3

2

372

115

165
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m/z

6
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72
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Li (IS)
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Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs
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Mo

Ru

Rh

Pd
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ug/l

ug/l
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Interference Check Sample AB (ICS-AB) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120
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120
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80

80

80
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80
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80

80

80

80
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80
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80
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101.0

110.6
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102.5
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100.0
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2050

50

50

50

25
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50

50

50
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50

50
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100000

100000

100000

100000

2100

ExpectedValue
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50

100
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

58.28905

29.75107

2000.64036

51.90877

52.03542

56.53278

28.44692

53.23559

58.76985

51.79764

52.54800

55.59870

100981.28140

55.31194

52.12759

102495.56446

98700.06232

105807.83809

101369.84977

94135.67521

1969.28434

Meas Value

49.97692

46.67649

92.89854

105102.97199
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2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3
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3

3

3
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72

72

72

72

72
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72

72

45

45
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45
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45

45

45

45
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6

6

6
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95
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66
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Cr
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QC Analyte Table
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120
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Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120
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80
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80
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96.3
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98.2
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5601364
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4043351
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2

3
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3

2

3
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Ho (IS)
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6
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)
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QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce
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Nd
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Cd

Sn

Sb

Te
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Mo

Ru
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80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

96.9

103.4

112.4

104.2

102.8

109.2

109.4

109.5

105.4

102.7

100.4

99.3

109.4

109.3

110.6

104.9

101.3

96.5

95.7

105.5

105.7

100.2

105.3

97.6

103.2

105.9

99.7

10

50

50

50

50

50

50

50

50

5

50
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ug/l

ug/l
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110
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110

110

110

110
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90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

108.4

106.7

115.3

108.0

104.6

105.6

101.9

99.7

109.7

103.5

105.3

105.0

105.4

109.9

105.8

105.4

103.6

102.4

106.3

98.3

98.2

%Recovery

97.9

96.4

95.7

105.8

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

108.35530

53.35350

57.66952

108.02202

104.63235

105.64398

50.96875

99.67964

109.71666

103.46571

105.29286

104.96472

2634.18079

109.93634

105.84757

2634.05074

2590.25272

2560.72046

2657.91077

2457.98976

98.15047

Meas Value

97.90920

96.42353

191.36281

2645.62416

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3
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3

3

3
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72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9
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23

Zr

Nb
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Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg
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P

K

Ca

Ti

QC Analyte Table
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Li

Be

B
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Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D
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Page 1 of 1 Printed at: 12:50 AM on:6/18/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.1

100.9

99.3

98.2

96.9

Lower Limit

80

80
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%Recovery

99.0
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98.2

95.9
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10261934

5601364
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4043351
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5651989
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2

3

2

3

CPS
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235896
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3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90
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96.1

100.5

106.2

98.8

98.6

105.7

102.6

104.7
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103.1

98.9

97.9

104.3

104.6

105.3

102.9

100.3

98.1

97.9

101.7

102.5

104.9

103.3

115.3

104.7

106.6

105.4

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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100.45847

106.24227

98.76593

98.55828

105.71458

102.63068

104.65609
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10.30509

98.93543
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104.56998

105.26932

102.92078

100.34399
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97.88196

101.72174

51.25312

104.88206

103.26909
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104.74547
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3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00585

0.11807

-0.35575

-0.03171

-0.00815

0.55060

-0.00047

0.00137

0.03655

-0.00434

0.01264

0.54264

-0.00003

0.00942

0.50213

0.34420

-1.81389

2.16597

-1.19120

0.07933

Meas Value

0.06899

0.00811

4.16399

6.11402

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T00:52:00-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 088_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.2

99.9

98.8

97.2

97.6

Lower Limit

80

80

80

80

%Recovery

99.8

98.1

97.4

101.2

99.01975268

10261934

5601364

12058374

4043351

5176126

3.12

5.52

3.18

6.18

4.46

Reference CPS

8063485

367725

10073032

245998

%RSD

1.55

8.61

3.46

6.53

2.751955994

10073483

5595616

11917550

3929559

5053406

3

2

3

2

3

CPS

8051004

360710

9815027

248925

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.05431

0.01043

0.02917

0.01671

0.00085

0.00883

0.01095

0.37727

0.00055

0.00540

0.53574

-0.00184

0.00118

0.00202

0.00040

0.00055

-0.00023

0.00455

0.00198

0.00349

-0.01167

-0.05249

0.00491

0.11807

3.60355

0.00261

0.00132

0.00000

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.07756

0.00059

0.04601

0.13987

0.00535

0.18420

-0.28754

1.27884

0.00992

0.78970

40.84084

0.35572

0.19055

0.54541

0.50218

26.25349

FinalConcentration

0.18341

0.00833

4.94133

17.73191

5.20232

8.51463

20.09624

15.51976

0.03878

0.00030

0.02301

0.06993

0.00268

0.09210

-0.14377

0.63942

0.00496

0.39485

20.42042

0.17786

0.09528

0.27271

0.25109

13.12674

Meas Value

0.09171

0.00417

2.47067

8.86596

2.60116

4.25731

10.04812

7.75988

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 078CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431088

Operator CB 7700

Acq Date Time 2019-06-18T00:58:44-05:00

Type Sample

VialNumber 3101

Sample Name MB 160-431088/1-A

Data File Name 089SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

98.5

Lower Limit

80

80

80

80

80

80

80

80

100.0

102.6

98.8

96.7

100.3

95.1

1975268

10261934

5601364

12058374

4043351

5176126

0.99

4.78

0.42

4.70

0.47

Reference CPS

8063485

367725

10073032

245998

5413818

12098292

3844312

5096639

%RSD

0.17

4.09

0.72

2.11

0.53

3

2

3

CPS

8163168

348877

9794054

245946

2027407

10134740

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

101.2

94.9

97.2

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00295

0.01112

0.18336

-0.06201

0.21874

0.17785

0.05773

0.00491

0.00066

0.05409

0.05345

0.27783

0.00170

0.00538

0.00162

0.10964

0.00189

0.00430

0.00014

-0.00307

0.00110

0.01327

0.01130

13.10059

-0.01781

0.13987

4.50150

0.00820

0.00148

0.00556

0.09168

-0.03101

0.10937

0.08893

0.02887

0.00245

0.00033

0.02705

0.02673

0.13891

0.00085

0.00269

0.00081

0.05482

0.00095

0.00215

0.00007

-0.00153

0.00055

0.00664

0.00565

6.55030

-0.00890

0.06993

2.25075

0.00410

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile
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nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1051.92930

0.64966

1074.72466

1073.96512

1076.20096

531.72188

965.21411

0.01139

1031.42938

1048.39083

1034.67135

10936.68339

1068.62658

1047.73258

11062.16789

11033.78019

1057.28372

10697.66041

9915.57703

942.56170

FinalConcentration

96.96069

96.17927

175.33445

11058.71288

525.96465

0.32483

537.36233

536.98256

538.10048

265.86094

482.60705

0.00569

515.71469

524.19541

517.33568

5468.34170

534.31329

523.86629

5531.08395

5516.89010

528.64186

5348.83020

4957.78852

471.28085

Meas Value

48.48035

48.08963

87.66723

5529.35644

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:05:25-05:00

Type Sample

VialNumber 3102

Sample Name LCS 160-431088/2-A

Data File Name 090SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.9

93.3

99.5

91.4

96.2

Lower Limit

80

80

80

80

%Recovery

96.9

87.6

95.1

91.3

99.31975268

10261934

5601364

12058374

4043351

5176126

4.41

6.33

5.58

6.58

3.21

Reference CPS

8063485

367725

10073032

245998

%RSD

2.83

6.65

4.55

6.88

4.451960493

9941131

5224570

11993847

3696162

4980454

3

2

3

2

3

CPS

7811101

322016

9574984

224610

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

185.80081

975.43764

1104.97842

988.79107

990.81064

0.42414

0.60448

1065.89579

0.01977

0.01007

0.01292

928.21456

0.02565

0.02812

0.00897

0.01434

946.57679

188.62457

933.93631

942.76348

443.76507

0.15740

0.00348

0.64966

469.60578

0.00380

0.07608

0.02512

92.90040

487.71882

552.48921

494.39554

495.40532

0.21207

0.30224

532.94790

0.00988

0.00504

0.00646

464.10728

0.01282

0.01406

0.00448

0.00717

473.28840

94.31229

466.96816

471.38174

221.88254

0.07870

0.00174

0.32483

234.80289

0.00190

0.03804

0.01256

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

68.08694

8.95795

1931.01770

2275.32444

1773.30703

2254.77691

1191.89375

89.35187

590.67715

1490.61285

3046.58527

139937.65369

579.18797

1076.17676

26705.57198

77768.62995

5624.01765

21422.09266

49528.57884

3890.68236

FinalConcentration

68.77212

1075.99672

804.53220

2446.73281

6.80869

0.89580

193.10177

227.53244

177.33070

225.47769

119.18937

8.93519

59.06772

149.06129

304.65853

13993.76537

57.91880

107.61768

2670.55720

7776.86300

562.40176

2142.20927

4952.85788

389.06824

Meas Value

6.87721

107.59967

80.45322

244.67328

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:12:00-05:00

Type Sample

VialNumber 3103

Sample Name LCSSRM 160-431088/3-A

Data File Name 091SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 1:16 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.3

98.0

93.3

97.4

91.7

Lower Limit

80

80

80

80

%Recovery

91.1

90.5

90.4

90.8

91.11975268

10261934

5601364

12058374

4043351

5176126

10.11

5.44

11.92

5.11

10.19

Reference CPS

8063485

367725

10073032

245998

%RSD

8.39

6.42

10.16

6.42

9.601799726

9370669

5489302

11244915

3939094

4744867

3

2

3

2

3

CPS

7347330

332962

9106238

223317

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1633.13174

1260.62277

5.11093

131.21136

1013.74694

1.71687

-0.07053

30.12675

0.00594

0.00711

-0.40285

2666.20971

263.88299

583.13224

69.82895

246.77145

42.32199

471.79893

2290.72166

1094.41421

501.53564

0.14636

12.11123

8.95795

1236.14905

-0.02060

0.08250

0.04493

163.31317

126.06228

0.51109

13.12114

101.37469

0.17169

-0.00705

3.01268

0.00059

0.00071

-0.04029

266.62097

26.38830

58.31322

6.98290

24.67714

4.23220

47.17989

229.07217

109.44142

50.15356

0.01464

1.21112

0.89580

123.61491

-0.00206

0.00825

0.00449

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

70.61907

1.27145

187.11196

209.34248

49.35931

23.03471

367.16995

77.45121

488.99047

117.69525

915.65732

306068.99092

38.96348

34.44847

15422.97951

31590.39567

195.98967

8583.96864

32274.13892

1510.54065

FinalConcentration

35.94098

15.68556

67.84410

463.49871

35.30953

0.63572

93.55598

104.67124

24.67966

11.51736

183.58497

38.72561

244.49523

58.84763

457.82866

153034.49546

19.48174

17.22423

7711.48976

15795.19784

97.99483

4291.98432

16137.06946

755.27032

Meas Value

17.97049

7.84278

33.92205

231.74936

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:18:38-05:00

Type Sample

VialNumber 3104

Sample Name 160-34268-B-20-A

Data File Name 092SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 1:23 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.0

98.3

98.4

94.0

93.4

Lower Limit

80

80

80

80

%Recovery

97.1

113.5

116.0

95.5

97.41975268

10261934

5601364

12058374

4043351

5176126

1.11

0.81

0.61

1.57

0.22

Reference CPS

8063485

367725

10073032

245998

%RSD

0.71

0.84

1.33

2.23

0.261924086

9649449

5504793

11861585

3798821

4836510

3

2

3

2

3

CPS

7832465

417464

11685021

234879

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.82387

100.57920

3.60365

72.70587

22.10997

3.16998

0.02955

2.78670

0.00243

0.02465

-0.06926

1500.96250

44.69655

100.97589

14.67876

70.99485

28.34696

0.40380

0.13360

27.93777

3.04160

0.30059

67.28756

1.27145

6.42702

0.00719

0.00400

0.04750

1.41193

50.28960

1.80183

36.35294

11.05499

1.58499

0.01477

1.39335

0.00122

0.01232

-0.03463

750.48125

22.34827

50.48795

7.33938

35.49742

14.17348

0.20190

0.06680

13.96889

1.52080

0.15029

33.64378

0.63572

3.21351

0.00360

0.00200

0.02375

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

71.95011

1.19514

193.10816

231.08814

54.80353

27.48180

377.29064

79.53201

604.63840

138.36225

1010.71501

317141.65963

40.18367

36.16281

19219.24533

39798.77357

205.78774

10583.56021

37652.53221

1805.99145

FinalConcentration

34.59197

15.40298

79.80899

547.66758

7.19501

0.11951

19.31082

23.10881

5.48035

2.74818

37.72906

7.95320

60.46384

13.83622

101.07150

31714.16596

4.01837

3.61628

1921.92453

3979.87736

20.57877

1058.35602

3765.25322

180.59915

Meas Value

3.45920

1.54030

7.98090

54.76676

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:25:15-05:00

Type Sample

VialNumber 3105

Sample Name 160-34268-B-20-A SD

Data File Name 093SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 1:30 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.1

99.7

101.5

97.0

97.9

Lower Limit

80

80

80

80

%Recovery

100.2

100.1

103.0

96.0

99.51975268

10261934

5601364

12058374

4043351

5176126

1.83

7.60

1.12

6.96

0.35

Reference CPS

8063485

367725

10073032

245998

%RSD

0.37

7.70

1.40

7.25

0.961966163

10170878

5584844

12236068

3922541

5067929

3

2

3

2

3

CPS

8076117

368115

10378526

236121

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.80546

97.90546

3.38522

69.47532

21.16377

3.11582

0.05506

3.67067

0.00088

0.02482

-0.63749

1597.40926

45.68258

103.19341

15.14888

72.76895

27.63017

0.37745

0.14482

27.88979

3.06125

-0.52252

69.53270

1.19514

12.49487

-0.02008

0.00131

0.03981

0.28055

9.79055

0.33852

6.94753

2.11638

0.31158

0.00551

0.36707

0.00009

0.00248

-0.06375

159.74093

4.56826

10.31934

1.51489

7.27689

2.76302

0.03775

0.01448

2.78898

0.30613

-0.05225

6.95327

0.11951

1.24949

-0.00201

0.00013

0.00398

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1059.96362

1.91846

1172.57424

1260.25571

993.41004

374.13317

1742.84272

91.89137

1195.76331

906.65982

2052.21955

259501.89406

1049.87861

1010.94433

28702.87075

121629.64594

1063.16366

23086.72720

126595.94824

2348.76076

FinalConcentration

187.44503

122.10978

241.08268

8889.02268

529.98181

0.95923

586.28712

630.12785

496.70502

187.06659

871.42136

45.94569

597.88165

453.32991

1026.10977

129750.94703

524.93930

505.47217

14351.43537

60814.82297

531.58183

11543.36360

63297.97412

1174.38038

Meas Value

93.72251

61.05489

120.54134

4444.51134

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:31:57-05:00

Type Sample

VialNumber 3106

Sample Name 160-34268-A-20-C MS

Data File Name 094SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

85.7

96.9

90.3

91.7

85.2

Lower Limit

80

80

80

80

%Recovery

86.9

111.6

107.2

93.0

88.71975268

10261934

5601364

12058374

4043351

5176126

8.20

0.71

7.56

0.48

6.42

Reference CPS

8063485

367725

10073032

245998

%RSD

6.88

1.20

6.02

3.34

6.781752516

8789548

5426751

10883168

3708209

4410612

3

2

3

2

3

CPS

7003754

410215

10800959

228881

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

203.90642

1135.29232

1035.76248

1151.46403

1105.80176

5.53435

0.11987

602.57601

0.01951

0.01827

-0.08543

2796.09830

48.85365

101.77071

16.09453

82.76214

1040.35943

200.89612

998.53921

992.85492

228.33088

0.44613

66.94306

1.91846

467.05488

0.00260

0.06921

0.10090

101.95321

567.64616

517.88124

575.73201

552.90088

2.76718

0.05994

301.28801

0.00976

0.00913

-0.04271

1398.04915

24.42682

50.88536

8.04726

41.38107

520.17971

100.44806

499.26960

496.42746

114.16544

0.22307

33.47153

0.95923

233.52744

0.00130

0.03460

0.05045

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1030.60476

1.75833

1206.49558

1258.28602

1011.69412

396.32910

1458.31494

86.04203

1087.76187

848.88137

1837.24466

237890.46395

1043.45819

1008.02440

23752.60174

105099.79475

937.85190

19546.34288

47363.87903

1867.02881

FinalConcentration

171.58501

116.30113

222.77195

8350.62308

515.30238

0.87916

603.24779

629.14301

505.84706

198.16455

729.15747

43.02102

543.88093

424.44069

918.62233

118945.23198

521.72909

504.01220

11876.30087

52549.89738

468.92595

9773.17144

23681.93952

933.51441

Meas Value

85.79251

58.15057

111.38597

4175.31154

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:38:27-05:00

Type Sample

VialNumber 3107

Sample Name 160-34268-A-20-D MSD

Data File Name 095SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 1:42 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.8

97.6

95.0

92.3

90.8

Lower Limit

80

80

80

80

%Recovery

90.5

119.0

119.9

95.1

93.91975268

10261934

5601364

12058374

4043351

5176126

1.46

0.89

1.00

0.80

0.58

Reference CPS

8063485

367725

10073032

245998

%RSD

0.44

0.61

1.18

2.80

0.751855210

9318396

5466981

11458969

3733345

4699649

3

2

3

2

3

CPS

7300571

437696

12078560

233875

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

190.72494

1065.35869

1043.55629

1064.62173

1013.75676

4.62250

0.13060

631.73105

0.01906

0.05262

-0.13267

3058.43073

45.11174

93.13588

14.32439

76.08710

986.61862

190.64632

941.98807

935.31510

229.11591

0.33076

47.40468

1.75833

442.02591

-0.00155

0.06593

0.07968

95.36247

532.67935

521.77815

532.31087

506.87838

2.31125

0.06530

315.86553

0.00953

0.02631

-0.06633

1529.21536

22.55587

46.56794

7.16220

38.04355

493.30931

95.32316

470.99403

467.65755

114.55796

0.16538

23.70234

0.87916

221.01295

-0.00077

0.03296

0.03984

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

181.07217

1.33704

201.25094

608.96528

254.40420

124.65279

454.37975

75.27804

652.65092

294.90202

943.47494

302940.83118

82.33791

139.59724

15871.59170

31815.82100

1869.26279

10177.17499

32934.51577

1544.00281

FinalConcentration

131.43685

24.91841

1927.03446

1345.09463

90.53609

0.66852

100.62547

304.48264

127.20210

62.32640

227.18988

37.63902

326.32546

147.45101

471.73747

151470.41559

41.16895

69.79862

7935.79585

15907.91050

934.63139

5088.58750

16467.25789

772.00140

Meas Value

65.71843

12.45920

963.51723

672.54732

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:44:59-05:00

Type Sample

VialNumber 3108

Sample Name 160-34268-B-20-A PDS

Data File Name 096SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 1:49 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.6

97.4

97.3

93.1

92.8

Lower Limit

80

80

80

80

%Recovery

92.1

108.1

113.1

91.9

96.31975268

10261934

5601364

12058374

4043351

5176126

0.83

2.39

1.49

2.57

1.65

Reference CPS

8063485

367725

10073032

245998

%RSD

1.68

2.47

2.08

2.49

0.971902509

9606543

5453432

11726998

3763017

4805996

3

2

3

2

3

CPS

7429832

397334

11394760

225989

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

41.80131

150.59047

4.10073

103.41178

42.73507

3.04041

0.12692

117.81429

0.00723

0.01438

-0.11766

1492.56398

42.18434

96.46474

14.11942

68.10181

225.45998

39.53823

9.98010

66.62112

103.97810

0.16502

63.57470

1.33704

106.04609

0.00366

0.01201

0.04631

20.90065

75.29523

2.05037

51.70589

21.36754

1.52020

0.06346

58.90715

0.00361

0.00719

-0.05883

746.28199

21.09217

48.23237

7.05971

34.05090

112.72999

19.76912

4.99005

33.31056

51.98905

0.08251

31.78735

0.66852

53.02304

0.00183

0.00601

0.02316

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

93.67331

2.32701

325.17972

333.45391

120.37498

34.35645

779.14941

196.88017

654.81340

76.77044

2170.49685

198605.05040

285.64194

114.06006

35230.02134

40750.82968

884.59854

10225.45028

99335.89563

1664.12053

FinalConcentration

42.76873

9.93119

85.06542

1647.35074

46.83666

1.16350

162.58986

166.72696

60.18749

17.17822

389.57471

98.44008

327.40670

38.38522

1085.24843

99302.52520

142.82097

57.03003

17615.01067

20375.41484

442.29927

5112.72514

49667.94782

832.06027

Meas Value

21.38436

4.96560

42.53271

823.67537

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:51:36-05:00

Type Sample

VialNumber 3109

Sample Name 160-34280-B-1-A

Data File Name 097SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.8

100.0

100.9

93.9

94.3

Lower Limit

80

80

80

80

%Recovery

95.9

105.8

110.6

94.5

97.71975268

10261934

5601364

12058374

4043351

5176126

2.13

0.96

1.12

0.54

1.13

Reference CPS

8063485

367725

10073032

245998

%RSD

1.29

0.79

1.05

1.66

0.471928878

9833880

5599971

12161044

3795121

4882969

3

2

3

2

3

CPS

7731149

389173

11141262

232397

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.76623

240.75638

2.73013

70.80858

458.83526

2.79829

0.01578

4.26177

0.00400

0.01506

-0.13267

2567.35243

60.20861

172.47505

26.21675

124.53578

38.21454

4.04908

18.27378

22.20168

2.56168

0.10719

39.92469

2.32701

17.28713

-0.00352

0.02536

0.10745

1.38311

120.37819

1.36506

35.40429

229.41763

1.39915

0.00789

2.13088

0.00200

0.00753

-0.06633

1283.67622

30.10430

86.23752

13.10837

62.26789

19.10727

2.02454

9.13689

11.10084

1.28084

0.05359

19.96234

1.16350

8.64356

-0.00176

0.01268

0.05373

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

55.38279

1.26075

489.42157

341.55000

183.59114

45.51865

577.05302

117.93033

870.46724

84.53581

2860.23980

253065.51102

261.08118

109.59264

16505.19789

40655.87315

342.16507

13799.51228

63014.62684

1239.88858

FinalConcentration

32.56434

16.97797

87.51800

695.64461

27.69140

0.63038

244.71079

170.77500

91.79557

22.75932

288.52651

58.96517

435.23362

42.26790

1430.11990

126532.75551

130.54059

54.79632

8252.59894

20327.93657

171.08254

6899.75614

31507.31342

619.94429

Meas Value

16.28217

8.48898

43.75900

347.82230

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:58:14-05:00

Type Sample

VialNumber 3110

Sample Name 160-34280-B-2-A

Data File Name 098SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.0

97.6

97.5

92.4

93.2

Lower Limit

80

80

80

80

%Recovery

94.8

102.4

106.5

94.7

97.21975268

10261934

5601364

12058374

4043351

5176126

0.34

4.52

1.84

3.37

0.56

Reference CPS

8063485

367725

10073032

245998

%RSD

1.15

4.09

1.21

4.65

0.921920103

9542425

5466573

11760778

3736789

4823714

3

2

3

2

3

CPS

7640866

376718

10731359

232919

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.70154

198.46779

3.78209

113.46051

206.39459

2.06494

0.01173

1.89590

0.00570

0.01497

-0.14268

3098.14530

62.98997

229.68666

51.93306

280.35222

80.36356

15.37326

8.42721

22.68127

3.57479

0.30213

76.26733

1.26075

8.74539

0.00465

0.01659

0.07968

1.35077

99.23389

1.89104

56.73026

103.19730

1.03247

0.00586

0.94795

0.00285

0.00748

-0.07134

1549.07265

31.49498

114.84333

25.96653

140.17611

40.18178

7.68663

4.21361

11.34063

1.78739

0.15106

38.13366

0.63038

4.37270

0.00233

0.00830

0.03984

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

118.8

100.7

117.2

79.2

116.2

113.7

114.3

116.6

117.5

106.6

110.3

116.1

115.3

125.4

120.6

115.8

110.6

104.3

112.6

113.4

107.3

%Recovery

101.6

103.5

96.0

115.1

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.93936

25.16578

5.86149

0.79216

23.24138

11.37456

5.71692

5.82750

5.87493

10.65561

11.03099

2.32265

57.67018

2.50761

6.03206

57.90630

55.32306

104.25984

112.63698

113.43278

5.36690

Meas Value

5.07867

0.51741

95.99827

57.55229

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:04:53-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 099LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.4

96.3

92.9

95.8

92.9

Lower Limit

80

80

80

80

%Recovery

94.9

93.5

93.0

92.6

92.61975268

10261934

5601364

12058374

4043351

5176126

7.22

11.28

7.33

8.96

6.68

Reference CPS

8063485

367725

10073032

245998

%RSD

5.34

8.83

8.60

4.83

5.561829331

9688699

5395331

11197652

3874523

4810003

3

2

3

2

3

CPS

7650250

343664

9369483

227737

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

107.0

110.4

124.4

113.7

115.6

113.6

95.1

115.2

109.5

113.5

107.7

111.7

120.2

119.4

120.0

112.3

110.4

108.4

103.7

109.9

109.7

110.5

116.7

117.2

115.1

121.8

116.7

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.14000

3.31230

24.87301

2.27368

1.15646

11.36165

9.50661

5.75776

10.94819

1.13465

5.38673

2.23415

2.40462

11.94117

2.40071

2.24558

11.04184

2.16883

0.51860

2.19866

5.48393

11.05284

1.16700

5.86149

11.51493

12.17742

0.58370

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

109.7

108.9

98.9

110.3

106.2

106.3

114.2

98.3

111.2

103.8

105.3

106.1

107.1

112.3

107.4

104.9

104.7

104.0

106.8

97.3

97.4

%Recovery

96.0

97.8

97.2

104.8

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

109.74246

54.44833

49.45473

110.32264

106.19257

106.28830

57.09956

98.31432

111.18827

103.76012

105.28170

106.12651

2678.12158

112.33627

107.43115

2623.28797

2618.43546

2601.00383

2670.45152

2431.75762

97.39122

Meas Value

95.95586

97.76260

194.30103

2620.22418

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:11:37-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 100_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.8

100.7

99.6

96.4

97.4

Lower Limit

80

80

80

80

%Recovery

97.7

93.6

98.6

94.3

99.81975268

10261934

5601364

12058374

4043351

5176126

0.53

0.30

0.54

1.13

0.41

Reference CPS

8063485

367725

10073032

245998

%RSD

0.68

0.15

0.36

0.38

1.031971225

10242893

5640686

12005275

3897210

5041170

3

2

3

2

3

CPS

7878006

344155

9929407

231974

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

93.1

97.9

106.6

96.1

95.2

104.4

101.6

103.1

97.7

104.0

95.7

97.7

103.8

104.2

104.7

103.0

99.5

96.4

95.9

97.9

99.1

102.6

103.6

98.9

106.7

108.0

108.0

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

18.62104

97.94448

106.62262

96.07200

95.16946

104.44570

101.56920

103.12963

97.74075

10.40212

95.71521

97.70338

103.80032

104.17808

104.71520

102.95380

99.45674

19.28604

95.89690

97.91192

49.54120

102.64153

103.60864

49.45473

106.73101

107.96716

10.79877

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00503

0.17466

-0.44881

0.00789

-0.00438

0.31125

0.00054

0.00047

0.05552

-0.00214

0.00617

0.42362

-0.00064

-0.00029

0.17335

0.14460

-2.50955

-0.49126

-3.20103

0.02467

Meas Value

-0.14662

0.00528

5.60126

-0.15895

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:18:17-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 101_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.2

99.5

95.1

96.3

94.0

Lower Limit

80

80

80

80

%Recovery

95.3

99.5

93.4

99.0

92.91975268

10261934

5601364

12058374

4043351

5176126

8.50

0.76

8.71

0.60

8.23

Reference CPS

8063485

367725

10073032

245998

%RSD

8.34

2.24

8.60

2.92

8.871835991

9670642

5571241

11467065

3894067

4867008

3

2

3

2

3

CPS

7681428

365805

9408423

243500

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.12979

0.01335

0.02628

0.02297

0.00172

0.00868

0.00856

0.61362

0.00325

0.00402

0.56239

-0.00129

0.00039

0.00028

-0.00011

-0.00029

-0.00050

0.00578

0.00777

0.05306

-0.01179

-0.05320

0.00642

0.17466

0.53727

-0.00011

0.00194

0.00184

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

59.37686

1.68085

336.78664

423.67908

130.03398

32.29873

1345.34292

112.90763

481.50141

86.86877

5015.57273

204815.63892

175.24769

73.46909

34887.33662

52496.07081

628.03346

13733.30050

179031.80373

1086.77859

FinalConcentration

51.13121

11.29216

58.08925

771.41720

29.68843

0.84043

168.39332

211.83954

65.01699

16.14936

672.67146

56.45381

240.75071

43.43438

2507.78636

102407.81946

87.62385

36.73454

17443.66831

26248.03541

314.01673

6866.65025

89515.90187

543.38930

Meas Value

25.56561

5.64608

29.04463

385.70860

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:25:03-05:00

Type Sample

VialNumber 3111

Sample Name 160-34280-B-3-A

Data File Name 102SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.3

96.6

95.9

90.7

89.8

Lower Limit

80

80

80

80

%Recovery

93.9

105.7

107.6

89.9

93.81975268

10261934

5601364

12058374

4043351

5176126

0.54

0.82

0.41

1.04

0.18

Reference CPS

8063485

367725

10073032

245998

%RSD

1.21

1.25

0.46

1.56

1.131852673

9368465

5411646

11568535

3666016

4650059

3

2

3

2

3

CPS

7572751

388867

10835415

221231

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.76871

171.84994

2.19901

78.16416

230.46374

2.23228

0.05706

0.31345

0.00823

0.01886

0.09183

7166.42074

52.13195

148.68128

26.80523

137.05919

44.11186

2.26942

4.67751

20.74857

2.02887

0.08761

60.93887

1.68085

7.47006

0.00320

0.01546

0.11360

0.88436

85.92497

1.09950

39.08208

115.23187

1.11614

0.02853

0.15672

0.00411

0.00943

0.04592

3583.21037

26.06598

74.34064

13.40262

68.52959

22.05593

1.13471

2.33875

10.37428

1.01444

0.04380

30.46944

0.84043

3.73503

0.00160

0.00773

0.05680

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

74.72610

1.71024

131.55780

205.06852

26.58529

17.25738

481.53617

53.18464

529.24199

128.15420

927.54611

291590.51880

34.06016

46.31115

16732.41914

40097.65934

477.30151

8557.32389

37475.16433

1297.80818

FinalConcentration

48.39023

16.97855

59.79168

468.59023

37.36305

0.85512

65.77890

102.53426

13.29265

8.62869

240.76809

26.59232

264.62099

64.07710

463.77306

145795.25940

17.03008

23.15557

8366.20957

20048.82967

238.65076

4278.66195

18737.58216

648.90409

Meas Value

24.19512

8.48927

29.89584

234.29511

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:31:41-05:00

Type Sample

VialNumber 3112

Sample Name 160-34280-B-4-A

Data File Name 103SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 2:36 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.6

98.7

95.0

94.0

91.1

Lower Limit

80

80

80

80

%Recovery

94.1

109.5

109.5

94.0

95.21975268

10261934

5601364

12058374

4043351

5176126

2.73

1.71

2.25

2.44

2.93

Reference CPS

8063485

367725

10073032

245998

%RSD

1.22

1.53

2.34

3.00

1.151880077

9397428

5526744

11460383

3801100

4717797

3

2

3

2

3

CPS

7591144

402501

11032058

231214

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.68992

84.00082

2.82708

72.60984

16.89784

3.38044

0.03318

0.28580

0.00332

0.01967

-0.04820

2253.79281

59.98232

161.43606

24.52194

103.74702

27.24421

0.46874

0.23171

27.03656

3.28358

0.62225

34.36372

1.71024

6.42809

0.00120

0.00338

0.02724

0.34496

42.00041

1.41354

36.30492

8.44892

1.69022

0.01659

0.14290

0.00166

0.00984

-0.02410

1126.89641

29.99116

80.71803

12.26097

51.87351

13.62210

0.23437

0.11585

13.51828

1.64179

0.31112

17.18186

0.85512

3.21404

0.00060

0.00169

0.01362

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

67.14711

1.48010

114.91231

184.97819

23.30962

19.45321

583.48286

60.67361

482.50387

112.26837

1017.67191

269380.65089

30.59952

40.41627

13285.21734

29125.76964

332.74107

6171.01909

79331.27611

1053.52832

FinalConcentration

40.92058

15.80344

52.29167

310.77794

33.57355

0.74005

57.45616

92.48910

11.65481

9.72660

291.74143

30.33680

241.25194

56.13419

508.83595

134690.32544

15.29976

20.20814

6642.60867

14562.88482

166.37054

3085.50954

39665.63805

526.76416

Meas Value

20.46029

7.90172

26.14583

155.38897

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:38:16-05:00

Type Sample

VialNumber 3201

Sample Name 160-34280-B-5-A

Data File Name 104SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 2:43 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.6

99.1

96.2

93.8

92.1

Lower Limit

80

80

80

80

%Recovery

96.4

117.1

117.7

94.7

97.51975268

10261934

5601364

12058374

4043351

5176126

3.42

0.55

2.98

1.45

3.93

Reference CPS

8063485

367725

10073032

245998

%RSD

2.18

1.68

2.82

1.32

2.291926769

9608691

5553152

11597375

3793794

4767195

3

2

3

2

3

CPS

7772775

430631

11854059

233050

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.53567

76.56935

2.46384

55.29003

18.56660

3.05099

0.04887

0.04404

0.00316

0.01488

-0.06251

871.97096

41.59826

98.98746

14.54777

66.91796

23.25952

0.36099

0.09678

26.02146

3.19053

0.27013

28.63382

1.48010

6.67960

-0.00203

0.00389

0.04894

0.26784

38.28468

1.23192

27.64501

9.28330

1.52549

0.02443

0.02202

0.00158

0.00744

-0.03125

435.98548

20.79913

49.49373

7.27389

33.45898

11.62976

0.18050

0.04839

13.01073

1.59526

0.13507

14.31691

0.74005

3.33980

-0.00101

0.00195

0.02447

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

218.17517

1.30440

288.13540

492.82004

387.07669

66.58365

656.10243

889.76926

412.14640

58.29481

2534.81015

156881.32262

1001.21230

229.43766

17916.43709

35144.68181

929.48339

8827.38312

76407.74334

1206.99523

FinalConcentration

47.65512

10.97707

44.33031

520.87605

109.08759

0.65220

144.06770

246.41002

193.53834

33.29182

328.05121

444.88463

206.07320

29.14741

1267.40508

78440.66131

500.60615

114.71883

8958.21855

17572.34090

464.74170

4413.69156

38203.87167

603.49761

Meas Value

23.82756

5.48854

22.16515

260.43802

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:44:52-05:00

Type Sample

VialNumber 3202

Sample Name 160-34280-B-6-A

Data File Name 105SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 2:49 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

86.5

103.2

93.9

93.8

84.4

Lower Limit

80

80

80

80

%Recovery

88.5

110.2

106.0

93.8

88.91975268

10261934

5601364

12058374

4043351

5176126

6.36

0.96

6.85

0.61

6.92

Reference CPS

8063485

367725

10073032

245998

%RSD

7.48

0.55

4.91

1.28

5.361755905

8874143

5782360

11319319

3791959

4366921

3

2

3

2

3

CPS

7135236

405159

10672399

230822

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

8.91910

1107.63470

1.93996

66.13039

1896.26445

3.75198

0.03531

-0.17611

0.03130

0.04694

0.01947

3671.99459

54.63976

150.21565

26.26561

140.34473

59.63369

2.67127

58.48556

22.89453

3.81843

0.12495

36.64090

1.30440

83.70100

0.00064

0.10967

0.47576

4.45955

553.81735

0.96998

33.06520

948.13222

1.87599

0.01765

-0.08805

0.01565

0.02347

0.00973

1835.99729

27.31988

75.10783

13.13280

70.17237

29.81685

1.33564

29.24278

11.44727

1.90922

0.06248

18.32045

0.65220

41.85050

0.00032

0.05483

0.23788

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

405.63750

2.15161

472.32920

942.42640

567.63212

141.06991

807.25084

1284.09138

1278.08136

95.68747

3383.17476

274620.58537

1009.87142

332.37755

23849.43829

49081.23045

1054.41321

12650.02680

62783.69410

1912.00901

FinalConcentration

64.70537

18.55424

68.67964

533.75761

202.81875

1.07580

236.16460

471.21320

283.81606

70.53496

403.62542

642.04569

639.04068

47.84374

1691.58738

137310.29268

504.93571

166.18877

11924.71915

24540.61523

527.20660

6325.01340

31391.84705

956.00451

Meas Value

32.35268

9.27712

34.33982

266.87880

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:51:29-05:00

Type Sample

VialNumber 3203

Sample Name 160-34280-B-7-A

Data File Name 106SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 2:56 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.9

104.0

103.7

91.4

90.8

Lower Limit

80

80

80

80

%Recovery

93.6

113.5

115.3

94.3

95.11975268

10261934

5601364

12058374

4043351

5176126

1.30

2.07

0.85

0.13

1.28

Reference CPS

8063485

367725

10073032

245998

%RSD

0.25

0.60

0.88

1.84

1.071878889

9434363

5822840

12504467

3694079

4702301

3

2

3

2

3

CPS

7547938

417534

11609642

232049

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

9.33692

950.25862

3.24081

113.20607

3074.86537

6.45086

0.01725

0.04800

0.03815

0.02661

-0.04686

5638.18076

89.62440

280.62848

53.58554

294.36484

128.38391

10.96945

60.00365

24.79640

5.87644

0.07073

68.28436

2.15161

27.59258

0.00009

0.11969

0.70138

4.66846

475.12931

1.62040

56.60303

1537.43268

3.22543

0.00862

0.02400

0.01908

0.01331

-0.02343

2819.09038

44.81220

140.31424

26.79277

147.18242

64.19196

5.48472

30.00182

12.39820

2.93822

0.03537

34.14218

1.07580

13.79629

0.00005

0.05985

0.35069

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

149.54077

1.76959

754.79972

546.87420

198.27936

47.37665

1096.69722

387.25408

790.13727

94.26832

1913.02893

213429.42972

928.87533

199.72281

25963.92859

47779.93684

746.10947

7563.92102

79321.87558

1078.99478

FinalConcentration

81.97674

16.04402

35.97586

775.28521

74.77038

0.88480

377.39986

273.43710

99.13968

23.68833

548.34861

193.62704

395.06864

47.13416

956.51447

106714.71486

464.43766

99.86140

12981.96430

23889.96842

373.05473

3781.96051

39660.93779

539.49739

Meas Value

40.98837

8.02201

17.98793

387.64261

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:58:03-05:00

Type Sample

VialNumber 3204

Sample Name 160-34280-B-8-A

Data File Name 107SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 3:02 AM on:6/18/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.0

99.6

100.0

92.6

93.0

Lower Limit

80

80

80

80

%Recovery

96.3

117.0

122.3

92.6

97.51975268

10261934

5601364

12058374

4043351

5176126

1.22

0.37

1.27

0.18

0.96

Reference CPS

8063485

367725

10073032

245998

%RSD

0.61

0.72

1.34

0.47

0.451925148

9748580

5579035

12054449

3744582

4813624

3

2

3

2

3

CPS

7769059

430178

12319496

227674

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.22519

440.80915

2.76069

74.12548

1023.37614

3.91917

0.02068

-0.33089

0.01076

0.01739

-0.10481

6345.38776

58.51434

161.37088

27.86537

138.14717

44.89050

3.88330

18.25504

23.17377

3.48734

0.16149

34.62170

1.76959

47.21090

-0.00214

0.05335

0.23630

1.61260

220.40457

1.38034

37.06274

511.68807

1.95958

0.01034

-0.16545

0.00538

0.00870

-0.05240

3172.69388

29.25717

80.68544

13.93268

69.07359

22.44525

1.94165

9.12752

11.58689

1.74367

0.08075

17.31085

0.88480

23.60545

-0.00107

0.02668

0.11815

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 3:02 AM on:6/18/2019Page 605 of 1906



Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

95.46537

2.78338

250.68035

417.49284

130.43252

32.66683

856.66990

138.36316

472.27392

115.91965

3058.78624

265615.95875

145.51171

107.21715

41816.10478

57440.61320

1012.76900

12118.96804

98580.81069

2197.06014

FinalConcentration

60.76279

13.34182

52.41171

3012.52912

47.73269

1.39169

125.34018

208.74642

65.21626

16.33341

428.33495

69.18158

236.13696

57.95982

1529.39312

132807.97937

72.75586

53.60858

20908.05239

28720.30660

506.38450

6059.48402

49290.40534

1098.53007

Meas Value

30.38140

6.67091

26.20585

1506.26456

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:04:38-05:00

Type Sample

VialNumber 3205

Sample Name 160-34280-B-9-A

Data File Name 108SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 3:09 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.1

97.5

96.7

91.6

90.4

Lower Limit

80

80

80

80

%Recovery

94.9

108.3

112.3

91.6

96.11975268

10261934

5601364

12058374

4043351

5176126

0.69

5.20

0.17

4.40

0.19

Reference CPS

8063485

367725

10073032

245998

%RSD

0.37

4.15

0.28

4.36

0.951898406

9554113

5459980

11657651

3704005

4679182

3

2

3

2

3

CPS

7655359

398284

11310669

225230

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.09499

112.51739

2.22954

78.25500

123.76848

3.39247

0.01741

-0.50120

0.00661

0.01160

-0.17462

3783.03210

80.19076

201.59828

31.63661

144.20490

40.23896

1.11822

6.10357

24.03838

2.33846

0.27976

41.45205

2.78338

5.00808

0.00032

0.00701

0.08501

0.54750

56.25870

1.11477

39.12750

61.88424

1.69624

0.00870

-0.25060

0.00331

0.00580

-0.08731

1891.51605

40.09538

100.79914

15.81831

72.10245

20.11948

0.55911

3.05179

12.01919

1.16923

0.13988

20.72603

1.39169

2.50404

0.00016

0.00350

0.04250

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

51.23845

1.30870

308.28137

206.09258

37.76015

25.20821

568.44900

100.72915

373.62073

77.60644

2059.69392

191636.38398

41.66786

31.40752

21220.18697

40856.98029

647.12382

10241.08518

85603.06561

947.80710

FinalConcentration

43.40912

9.94434

41.92876

452.07620

25.61922

0.65435

154.14068

103.04629

18.88008

12.60410

284.22450

50.36458

186.81036

38.80322

1029.84696

95818.19199

20.83393

15.70376

10610.09348

20428.49015

323.56191

5120.54259

42801.53280

473.90355

Meas Value

21.70456

4.97217

20.96438

226.03810

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:11:14-05:00

Type Sample

VialNumber 3206

Sample Name 160-34280-B-10-A

Data File Name 109SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 3:16 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.3

98.1

97.5

92.1

91.5

Lower Limit

80

80

80

80

%Recovery

96.0

106.6

110.4

93.5

97.31975268

10261934

5601364

12058374

4043351

5176126

1.31

0.47

0.95

1.38

0.62

Reference CPS

8063485

367725

10073032

245998

%RSD

1.69

1.34

0.39

0.93

1.471921619

9674896

5492671

11753024

3724559

4734088

3

2

3

2

3

CPS

7739909

392023

11125411

229973

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.88048

83.25422

1.82523

70.17152

63.24524

2.14567

0.01758

-0.80027

0.00625

0.01737

-0.15524

2380.36143

58.07973

155.48226

25.90550

121.52213

34.93199

1.04275

0.87546

22.79989

1.83487

0.11131

45.25443

1.30870

2.46292

0.00487

0.00189

0.07262

0.44024

41.62711

0.91261

35.08576

31.62262

1.07283

0.00879

-0.40013

0.00313

0.00868

-0.07762

1190.18071

29.03986

77.74113

12.95275

60.76106

17.46600

0.52137

0.43773

11.39994

0.91743

0.05566

22.62721

0.65435

1.23146

0.00243

0.00094

0.03631

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

56.48406

1.70545

228.71343

209.93474

48.56909

20.22213

523.65371

103.09146

458.72456

101.70187

1201.88996

232576.10400

60.88824

53.32552

13311.63052

34367.21225

324.78072

6505.44949

53109.41808

932.60160

FinalConcentration

58.67277

17.55609

46.12405

340.95327

28.24203

0.85272

114.35672

104.96737

24.28455

10.11106

261.82686

51.54573

229.36228

50.85094

600.94498

116288.05200

30.44412

26.66276

6655.81526

17183.60612

162.39036

3252.72474

26554.70904

466.30080

Meas Value

29.33639

8.77805

23.06202

170.47663

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:17:52-05:00

Type Sample

VialNumber 3207

Sample Name 160-34280-B-11-A

Data File Name 110SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 3:22 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.6

98.6

92.2

93.2

87.9

Lower Limit

80

80

80

80

%Recovery

90.0

113.2

111.0

93.8

92.71975268

10261934

5601364

12058374

4043351

5176126

6.40

5.62

5.21

4.76

6.64

Reference CPS

8063485

367725

10073032

245998

%RSD

6.60

4.73

4.75

3.04

6.421830191

9198460

5524270

11122150

3769524

4551851

3

2

3

2

3

CPS

7258738

416091

11182081

230840

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.68187

120.12061

2.70670

82.43661

63.81772

2.59061

0.00983

-0.88248

0.00483

0.01697

-0.11051

4223.88474

27.81385

77.36773

13.84282

69.41070

26.30909

0.49401

0.59297

25.41333

2.56663

0.30145

34.85433

1.70545

3.74724

-0.00113

0.00657

0.06655

0.34093

60.06031

1.35335

41.21831

31.90886

1.29530

0.00492

-0.44124

0.00242

0.00848

-0.05525

2111.94237

13.90692

38.68386

6.92141

34.70535

13.15455

0.24701

0.29648

12.70666

1.28332

0.15073

17.42716

0.85272

1.87362

-0.00056

0.00328

0.03327

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

87.19702

2.57695

186.68931

257.08585

44.76766

25.85889

599.30140

93.05505

551.11814

118.95831

1526.22583

302834.71003

82.26947

64.93040

25814.79900

43042.31458

706.20758

9674.55061

68073.03780

1409.15966

FinalConcentration

51.34055

15.09138

55.90618

1199.70735

43.59851

1.28848

93.34466

128.54292

22.38383

12.92945

299.65070

46.52752

275.55907

59.47916

763.11291

151417.35501

41.13474

32.46520

12907.39950

21521.15729

353.10379

4837.27530

34036.51890

704.57983

Meas Value

25.67028

7.54569

27.95309

599.85368

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:24:28-05:00

Type Sample

VialNumber 3208

Sample Name 160-34280-B-12-A

Data File Name 111SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 3:29 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.0

99.1

96.8

92.6

91.3

Lower Limit

80

80

80

80

%Recovery

94.8

109.3

112.2

93.5

96.51975268

10261934

5601364

12058374

4043351

5176126

1.85

0.77

1.46

0.92

1.68

Reference CPS

8063485

367725

10073032

245998

%RSD

0.89

1.65

1.22

1.83

1.771905630

9647968

5550243

11676691

3744900

4725700

3

2

3

2

3

CPS

7645537

401943

11303658

229993

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.26579

107.65717

2.80722

85.63783

124.40588

3.48759

0.01037

-0.53757

0.00395

0.01866

-0.18204

3009.69612

80.12440

210.95258

33.50102

144.20530

37.32284

1.03875

5.72964

25.38822

3.10093

0.16336

35.42467

2.57695

7.39127

-0.00082

0.00795

0.06423

0.63290

53.82859

1.40361

42.81891

62.20294

1.74380

0.00518

-0.26878

0.00197

0.00933

-0.09102

1504.84806

40.06220

105.47629

16.75051

72.10265

18.66142

0.51937

2.86482

12.69411

1.55047

0.08168

17.71233

1.28848

3.69564

-0.00041

0.00397

0.03211

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

120.6

98.0

103.4

75.9

117.3

116.2

134.4

111.9

117.5

105.2

109.0

113.9

119.6

122.4

120.5

112.9

106.5

103.6

108.8

105.6

101.8

%Recovery

97.0

99.2

84.9

112.2

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

6.03123

24.50239

5.16768

0.75935

23.46111

11.61838

6.72228

5.59682

5.87727

10.52000

10.90368

2.27817

59.78472

2.44814

6.02290

56.45493

53.27305

103.56684

108.76272

105.60861

5.09083

Meas Value

4.84859

0.49591

84.87620

56.07918

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:31:06-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 112LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 3:36 AM on:6/18/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.6

97.2

94.0

95.7

95.5

Lower Limit

80

80

80

80

%Recovery

99.7

96.4

97.8

93.6

96.81975268

10261934

5601364

12058374

4043351

5176126

1.11

3.23

1.01

2.37

1.32

Reference CPS

8063485

367725

10073032

245998

%RSD

0.71

1.46

1.86

0.83

0.461912944

10016850

5442401

11329971

3869601

4941866

3

2

3

2

3

CPS

8043306

354626

9847552

230165

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

96.3

102.9

119.3

105.7

109.0

108.0

89.4

95.4

103.0

109.6

100.8

109.6

116.1

115.0

117.9

109.5

106.4

103.4

106.8

101.7

102.4

112.8

112.5

103.4

114.3

120.1

113.7

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.92678

3.08737

23.86602

2.11487

1.09036

10.80192

8.94143

4.77211

10.30115

1.09623

5.04136

2.19291

2.32218

11.49782

2.35857

2.19096

10.63516

2.06819

0.53394

2.03463

5.11875

11.27923

1.12513

5.16768

11.42905

12.00534

0.56845

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

107.4

106.4

97.6

108.6

104.5

105.9

109.1

98.6

109.8

101.9

103.3

105.0

105.1

110.6

106.3

106.0

102.6

104.4

105.1

97.3

97.9

%Recovery

96.5

99.6

95.2

104.1

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

107.44337

53.17902

48.79187

108.62410

104.46662

105.92453

54.53767

98.64886

109.75219

101.91659

103.25425

104.98201

2626.89045

110.64982

106.25913

2650.72021

2564.95289

2610.64146

2627.16484

2433.12879

97.89743

Meas Value

96.52741

99.61428

190.46348

2602.12877

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:37:47-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 113_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.9

96.6

95.8

93.3

93.9

Lower Limit

80

80

80

80

%Recovery

95.8

94.4

97.2

94.5

98.81975268

10261934

5601364

12058374

4043351

5176126

0.36

1.39

0.23

2.16

0.24

Reference CPS

8063485

367725

10073032

245998

%RSD

1.24

0.54

0.65

1.14

0.761951135

9940539

5409879

11549059

3773093

4860309

3

2

3

2

3

CPS

7726434

347030

9787394

232398

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

95.0

98.9

103.8

95.6

94.9

104.5

99.8

101.0

97.6

101.5

98.4

99.1

105.1

105.4

107.3

103.4

99.8

97.7

96.6

99.7

100.1

105.8

104.6

97.6

104.6

106.4

105.7

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.00271

98.94079

103.81675

95.56991

94.89523

104.45763

99.83408

101.00957

97.59743

10.14530

98.43969

99.06464

105.13172

105.41383

107.34772

103.43795

99.76784

19.54012

96.62526

99.70217

50.03915

105.76114

104.61146

48.79187

104.60275

106.42831

10.56787

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00581

0.18225

-0.40581

-0.00458

0.01014

0.30067

-0.00067

0.00015

0.05029

0.00261

0.00350

0.43178

-0.00090

-0.00079

0.37275

0.02018

-2.42892

-1.53613

-4.94255

0.01872

Meas Value

0.01840

0.00255

2.24252

-1.05767

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:44:24-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 114_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 3:49 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.0

98.2

96.5

96.9

96.3

Lower Limit

80

80

80

80

%Recovery

99.1

101.0

98.1

100.1

97.91975268

10261934

5601364

12058374

4043351

5176126

1.26

0.55

0.47

1.10

0.97

Reference CPS

8063485

367725

10073032

245998

%RSD

0.67

2.79

0.63

3.25

2.281932978

10060445

5501215

11636470

3919934

4983540

3

2

3

2

3

CPS

7991109

371515

9878497

246330

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.03029

-0.00918

-0.04446

0.01850

0.00081

0.00842

0.01017

0.19309

0.00114

0.00019

0.43273

-0.00208

0.00001

0.00073

-0.00022

-0.00029

0.00028

-0.00167

-0.00127

-0.00918

-0.02765

0.02849

0.00394

0.18225

0.07242

0.00316

-0.00161

0.00260

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

70.73549

2.06783

224.59136

251.33962

41.51554

22.86384

568.32673

95.55202

497.71691

105.43740

1667.08778

255498.19776

89.23588

65.31597

25587.34468

46561.52035

649.77081

10520.39030

65262.14524

1189.06167

FinalConcentration

49.27753

12.98100

50.74325

907.37803

35.36775

1.03392

112.29568

125.66981

20.75777

11.43192

284.16336

47.77601

248.85846

52.71870

833.54389

127749.09888

44.61794

32.65799

12793.67234

23280.76017

324.88540

5260.19515

32631.07262

594.53084

Meas Value

24.63877

6.49050

25.37162

453.68901

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:51:07-05:00

Type Sample

VialNumber 3209

Sample Name 160-34280-B-13-A

Data File Name 115SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.6

98.2

97.6

92.5

92.6

Lower Limit

80

80

80

80

%Recovery

96.1

109.5

113.5

94.5

98.21975268

10261934

5601364

12058374

4043351

5176126

0.36

0.14

0.92

0.64

0.53

Reference CPS

8063485

367725

10073032

245998

%RSD

0.87

0.34

0.36

1.31

0.271940332

9705741

5502072

11770949

3740064

4794059

3

2

3

2

3

CPS

7745123

402678

11436061

232454

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.90700

93.47726

2.47589

76.31946

58.92368

2.98951

0.08108

-0.16778

0.00601

0.02087

0.08313

2435.16063

64.23058

169.36834

26.40625

114.49583

29.51568

0.95837

3.28240

23.86315

2.24043

0.27428

33.87203

2.06783

4.50201

-0.00403

0.00637

0.06322

0.45350

46.73863

1.23794

38.15973

29.46184

1.49475

0.04054

-0.08389

0.00300

0.01043

0.04156

1217.58031

32.11529

84.68417

13.20313

57.24792

14.75784

0.47919

1.64120

11.93157

1.12021

0.13714

16.93601

1.03392

2.25101

-0.00201

0.00318

0.03161

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

47.21741

1.44840

659.13939

146.44552

451.89222

31.31789

363.04377

50.99845

400.36559

92.57683

669.16168

293041.09995

281.18684

97.69189

12778.46635

37161.53552

143.55637

14519.45138

11691.32800

1273.58051

FinalConcentration

27.83707

20.94963

78.65299

323.95512

23.60871

0.72420

329.56969

73.22276

225.94611

15.65895

181.52188

25.49923

200.18279

46.28842

334.58084

146520.54997

140.59342

48.84594

6389.23318

18580.76776

71.77819

7259.72569

5845.66400

636.79026

Meas Value

13.91854

10.47481

39.32649

161.97756

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:57:43-05:00

Type Sample

VialNumber 3210

Sample Name 160-34280-B-14-A

Data File Name 116SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:02 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.5

97.1

96.6

91.1

91.7

Lower Limit

80

80

80

80

%Recovery

92.4

109.1

113.2

94.5

97.81975268

10261934

5601364

12058374

4043351

5176126

0.87

5.79

0.95

4.87

0.49

Reference CPS

8063485

367725

10073032

245998

%RSD

0.18

4.67

0.20

3.86

0.571932296

9599491

5437969

11644067

3684881

4745861

3

2

3

2

3

CPS

7448392

401327

11403877

232513

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.46575

108.84747

3.52808

95.74258

17.56726

2.21902

0.04312

-0.65326

0.00253

0.01265

-0.11183

705.41634

64.14673

205.71691

41.56811

211.77123

57.19146

0.17625

0.03740

22.85140

3.68340

0.61052

105.45582

1.44840

1.98637

-0.00294

0.00580

0.03520

1.23288

54.42374

1.76404

47.87129

8.78363

1.10951

0.02156

-0.32663

0.00126

0.00632

-0.05592

352.70817

32.07336

102.85845

20.78406

105.88562

28.59573

0.08813

0.01870

11.42570

1.84170

0.30526

52.72791

0.72420

0.99319

-0.00147

0.00290

0.01760

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

45.97192

1.61166

478.67801

158.23765

298.62523

21.32968

382.24767

48.05822

453.15923

109.58412

365.51378

322947.26680

114.37894

104.85900

14703.88154

41439.35733

162.98565

16472.95273

12877.18002

1498.01275

FinalConcentration

29.75658

24.29422

82.47204

390.96182

22.98596

0.80583

239.33900

79.11883

149.31262

10.66484

191.12384

24.02911

226.57961

54.79206

182.75689

161473.63340

57.18947

52.42950

7351.94077

20719.67867

81.49282

8236.47636

6438.59001

749.00637

Meas Value

14.87829

12.14711

41.23602

195.48091

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T04:04:21-05:00

Type Sample

VialNumber 3211

Sample Name 160-34280-B-15-A

Data File Name 117SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:09 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.6

92.9

94.2

89.7

89.8

Lower Limit

80

80

80

80

%Recovery

86.3

95.8

102.6

88.1

93.71975268

10261934

5601364

12058374

4043351

5176126

0.44

7.29

1.33

7.15

1.09

Reference CPS

8063485

367725

10073032

245998

%RSD

0.28

6.94

0.95

6.76

0.621851050

9294760

5205486

11362984

3626587

4649680

3

2

3

2

3

CPS

6955069

352180

10330963

216699

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.56904

126.05609

2.41111

76.50601

15.45293

2.29815

0.05333

-0.87933

0.00289

0.01807

-0.11618

822.74987

61.14725

163.36560

33.41275

160.65550

41.49622

0.21930

0.04925

23.67087

3.82310

0.12288

121.06258

1.61166

2.22038

0.00044

0.00772

0.02101

1.28452

63.02804

1.20556

38.25300

7.72646

1.14908

0.02667

-0.43966

0.00145

0.00903

-0.05809

411.37493

30.57363

81.68280

16.70638

80.32775

20.74811

0.10965

0.02462

11.83544

1.91155

0.06144

60.53129

0.80583

1.11019

0.00022

0.00386

0.01050

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

82.89125

1.59782

225.89261

245.30887

38.87211

20.03145

460.97602

92.06606

471.05531

108.20525

1498.79389

261657.25770

65.19194

64.74485

25326.74725

47560.99502

837.65190

9756.37916

61188.01044

1511.19172

FinalConcentration

48.54497

12.63998

47.53461

954.26252

41.44563

0.79891

112.94630

122.65443

19.43606

10.01572

230.48801

46.03303

235.52766

54.10263

749.39695

130828.62885

32.59597

32.37243

12663.37363

23780.49751

418.82595

4878.18958

30594.00522

755.59586

Meas Value

24.27248

6.31999

23.76731

477.13126

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T04:10:57-05:00

Type Sample

VialNumber 3212

Sample Name 160-34280-B-16-A

Data File Name 118SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:15 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.4

95.4

93.5

91.0

88.8

Lower Limit

80

80

80

80

%Recovery

86.9

102.6

108.5

87.1

91.91975268

10261934

5601364

12058374

4043351

5176126

1.11

0.89

1.15

0.39

0.32

Reference CPS

8063485

367725

10073032

245998

%RSD

0.81

0.78

0.43

0.83

1.531815260

9378570

5346080

11276924

3677986

4598167

3

2

3

2

3

CPS

7004463

377241

10929757

214331

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.79043

97.24476

2.44609

77.19722

75.47798

3.45407

0.05409

-0.91075

0.00335

0.01626

-0.16703

2227.40447

58.97601

144.45070

22.31838

98.25399

26.96826

1.58507

2.01603

23.73643

2.07698

0.28740

41.60624

1.59782

3.37812

-0.00943

0.00367

0.07737

0.39522

48.62238

1.22305

38.59861

37.73899

1.72704

0.02705

-0.45537

0.00168

0.00813

-0.08352

1113.70224

29.48800

72.22535

11.15919

49.12700

13.48413

0.79253

1.00801

11.86822

1.03849

0.14370

20.80312

0.79891

1.68906

-0.00472

0.00183

0.03868

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

56.78527

1.55041

110.68433

118.00406

19.02513

15.70839

298.15609

49.43108

364.22148

95.16869

725.74293

210637.58393

24.92997

33.17580

9248.43454

24036.32131

239.16496

5397.70085

30366.82007

1021.25803

FinalConcentration

25.41786

11.91749

23.69503

233.34044

28.39263

0.77521

55.34216

59.00203

9.51256

7.85420

149.07804

24.71554

182.11074

47.58435

362.87147

105318.79196

12.46498

16.58790

4624.21727

12018.16066

119.58248

2698.85043

15183.41003

510.62902

Meas Value

12.70893

5.95874

11.84752

116.67022

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T04:17:32-05:00

Type Sample

VialNumber 3301

Sample Name 160-34280-B-17-A

Data File Name 119SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:22 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.2

96.6

94.2

93.4

90.8

Lower Limit

80

80

80

80

%Recovery

88.7

106.9

112.5

87.5

93.41975268

10261934

5601364

12058374

4043351

5176126

0.44

0.67

1.11

1.39

1.74

Reference CPS

8063485

367725

10073032

245998

%RSD

1.04

0.93

1.69

1.54

0.721844250

9360951

5409579

11362553

3776615

4701457

3

2

3

2

3

CPS

7152468

392925

11333346

215233

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.21094

46.66353

1.63092

55.80061

44.81475

2.71194

0.04588

-0.98550

0.00180

0.00929

-0.15649

811.67530

47.54065

117.51307

15.13465

65.74481

18.72726

0.44639

0.38370

23.55471

1.76836

0.03304

29.94297

1.55041

2.50833

-0.00345

-0.00018

0.03333

0.10547

23.33176

0.81546

27.90031

22.40737

1.35597

0.02294

-0.49275

0.00090

0.00464

-0.07824

405.83765

23.77033

58.75653

7.56732

32.87241

9.36363

0.22319

0.19185

11.77736

0.88418

0.01652

14.97149

0.77521

1.25417

-0.00173

-0.00009

0.01666

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

85.31425

2.29892

214.73758

226.94376

45.97449

28.83435

521.89201

84.63836

542.76817

105.85456

1253.68698

304437.83954

80.28194

55.35137

18041.28103

35496.07034

521.88184

9315.28008

70736.77199

2052.46489

FinalConcentration

38.34142

15.03372

62.81036

1129.86192

42.65712

1.14946

107.36879

113.47188

22.98724

14.41718

260.94601

42.31918

271.38409

52.92728

626.84349

152218.91977

40.14097

27.67569

9020.64052

17748.03517

260.94092

4657.64004

35368.38600

1026.23244

Meas Value

19.17071

7.51686

31.40518

564.93096

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T04:24:11-05:00

Type Sample

VialNumber 3302

Sample Name 160-34280-B-18-A

Data File Name 120SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:29 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.5

96.0

94.2

90.7

90.2

Lower Limit

80

80

80

80

%Recovery

89.5

105.4

108.9

90.3

93.11975268

10261934

5601364

12058374

4043351

5176126

1.13

1.36

1.27

1.11

1.58

Reference CPS

8063485

367725

10073032

245998

%RSD

1.20

0.85

1.47

0.91

1.691839198

9391791

5379244

11364244

3666293

4669387

3

2

3

2

3

CPS

7218283

387616

10966253

222200

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.34106

89.01578

2.46425

92.36852

76.23083

3.74778

0.03436

-1.06218

0.00211

0.02481

-0.17331

1217.97910

76.62255

207.39860

35.89287

168.12748

46.21163

0.45603

1.07436

21.66337

2.90418

0.17325

70.31503

2.29892

3.63698

-0.00332

0.00683

0.06461

0.67053

44.50789

1.23212

46.18426

38.11542

1.87389

0.01718

-0.53109

0.00106

0.01240

-0.08665

608.98955

38.31128

103.69930

17.94644

84.06374

23.10581

0.22802

0.53718

10.83168

1.45209

0.08663

35.15751

1.14946

1.81849

-0.00166

0.00342

0.03231

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.07751

0.00356

0.18094

-0.01313

0.01841

0.19623

-0.60770

1.76644

0.04571

0.87844

17.20485

0.32034

0.15697

0.47497

0.51923

19.63798

FinalConcentration

0.04987

0.00081

-3.60437

5.72719

4.59686

7.63806

9.28365

9.09798

0.03875

0.00178

0.09047

-0.00657

0.00920

0.09811

-0.30385

0.88322

0.02285

0.43922

8.60242

0.16017

0.07849

0.23749

0.25962

9.81899

Meas Value

0.02493

0.00040

-1.80219

2.86360

2.29843

3.81903

4.64183

4.54899

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 078CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431089

Operator CB 7700

Acq Date Time 2019-06-18T04:30:49-05:00

Type Sample

VialNumber 3303

Sample Name MB 160-431089/1-A

Data File Name 121SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:35 AM on:6/18/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

92.3

Lower Limit

80

80

80

80

80

80

80

80

96.4

97.1

94.3

94.6

93.0

93.2

1975268

10261934

5601364

12058374

4043351

5176126

4.76

4.74

4.17

3.84

4.86

Reference CPS

8063485

367725

10073032

245998

5298368

11220195

3767525

4777763

%RSD

2.74

5.48

4.18

6.46

2.72

3

2

3

CPS

7510707

344031

9433938

237202

1918617

9681922

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

93.1

93.6

93.7

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00478

0.01779

-0.21259

-0.12442

0.10186

-0.12368

0.03370

0.00450

0.00840

0.01140

0.04467

-1.30785

0.00013

-0.13345

0.00819

0.11863

0.00116

0.00454

0.00020

-0.00484

0.00506

-0.00422

0.00365

12.71354

-0.05497

-0.01313

-0.47335

0.00238

0.00239

0.00890

-0.10629

-0.06221

0.05093

-0.06184

0.01685

0.00225

0.00420

0.00570

0.02234

-0.65392

0.00007

-0.06672

0.00409

0.05932

0.00058

0.00227

0.00010

-0.00242

0.00253

-0.00211

0.00183

6.35677

-0.02748

-0.00657

-0.23667

0.00119

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1013.28591

0.29649

1024.70137

1031.96625

1045.29993

514.16460

999.85057

0.00818

967.25007

986.38292

1008.82967

10502.12050

1024.52290

1009.59881

10057.12693

10292.78804

1033.66951

9982.73501

9968.73049

956.98944

FinalConcentration

98.08278

99.42887

174.01607

10002.38163

506.64295

0.14824

512.35068

515.98313

522.64997

257.08230

499.92528

0.00409

483.62503

493.19146

504.41483

5251.06025

512.26145

504.79940

5028.56347

5146.39402

516.83476

4991.36751

4984.36524

478.49472

Meas Value

49.04139

49.71443

87.00803

5001.19081

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T04:37:33-05:00

Type Sample

VialNumber 3304

Sample Name LCS 160-431089/2-A

Data File Name 122SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:42 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.7

97.2

95.9

92.2

91.4

Lower Limit

80

80

80

80

%Recovery

89.4

91.7

92.4

93.0

94.71975268

10261934

5601364

12058374

4043351

5176126

11.62

2.97

11.33

3.86

9.40

Reference CPS

8063485

367725

10073032

245998

%RSD

6.31

3.17

10.18

1.45

8.281871422

9714463

5444600

11559086

3729221

4732673

3

2

3

2

3

CPS

7205378

337152

9307156

228789

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

188.95328

983.50522

1056.08685

1000.17334

997.04966

0.45686

0.25998

969.44399

0.02415

0.01375

-0.20260

953.39930

0.02217

0.02564

0.00890

0.02546

957.23938

188.53250

938.07670

956.90100

449.77074

-0.07755

0.00569

0.29649

485.67061

0.00291

0.06524

0.01915

94.47664

491.75261

528.04343

500.08667

498.52483

0.22843

0.12999

484.72200

0.01207

0.00687

-0.10130

476.69965

0.01109

0.01282

0.00445

0.01273

478.61969

94.26625

469.03835

478.45050

224.88537

-0.03877

0.00284

0.14824

242.83530

0.00145

0.03262

0.00957

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

66.89423

7.45283

1980.14756

2350.17232

1829.38509

2293.51029

1208.71145

90.59393

583.20643

1498.98928

2779.96960

138844.43817

596.95961

1104.68806

26590.42404

75110.69465

5458.58451

21619.32041

48906.16361

3637.31179

FinalConcentration

67.18293

1077.34676

772.51344

2377.50198

6.68942

0.74528

198.01476

235.01723

182.93851

229.35103

120.87115

9.05939

58.32064

149.89893

277.99696

13884.44382

59.69596

110.46881

2659.04240

7511.06947

545.85845

2161.93204

4890.61636

363.73118

Meas Value

6.71829

107.73468

77.25134

237.75020

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T04:44:08-05:00

Type Sample

VialNumber 3305

Sample Name LCSSRM 160-431089/3-A

Data File Name 123SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:49 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.5

98.7

93.0

96.1

92.3

Lower Limit

80

80

80

80

%Recovery

89.6

90.1

91.4

88.9

92.81975268

10261934

5601364

12058374

4043351

5176126

1.95

0.76

1.54

0.28

1.66

Reference CPS

8063485

367725

10073032

245998

%RSD

2.42

0.97

2.72

0.41

1.811833841

9488675

5530302

11215403

3884307

4779391

3

2

3

2

3

CPS

7227161

331408

9206915

218631

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1590.23118

1182.98745

4.15000

123.75739

1005.32421

1.54230

-0.13533

30.54795

0.00358

0.01313

-1.00393

2729.04772

251.54038

552.69633

67.52482

241.23413

39.99017

453.32451

2313.54713

1073.09850

480.58884

0.00656

12.55553

7.45283

1198.22720

-0.00209

0.08387

0.03157

159.02312

118.29874

0.41500

12.37574

100.53242

0.15423

-0.01353

3.05479

0.00036

0.00131

-0.10039

272.90477

25.15404

55.26963

6.75248

24.12341

3.99902

45.33245

231.35471

107.30985

48.05888

0.00066

1.25555

0.74528

119.82272

-0.00021

0.00839

0.00316

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

85.53119

2.52683

748.02600

643.26565

152.13172

37.94332

1092.79110

170.96646

1211.68969

69.86225

6658.25461

202275.52715

311.94292

112.60912

58645.25620

38283.21455

909.91137

10158.22587

172316.31303

1358.92650

FinalConcentration

42.63660

9.94515

40.21490

1869.91860

42.76559

1.26342

374.01300

321.63282

76.06586

18.97166

546.39555

85.48323

605.84484

34.93112

3329.12730

101137.76357

155.97146

56.30456

29322.62810

19141.60727

454.95569

5079.11293

86158.15652

679.46325

Meas Value

21.31830

4.97258

20.10745

934.95930

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T04:50:48-05:00

Type Sample

VialNumber 3306

Sample Name 160-34280-B-19-A

Data File Name 124SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:55 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.1

96.2

95.5

90.4

89.4

Lower Limit

80

80

80

80

%Recovery

91.5

102.6

105.3

88.1

92.21975268

10261934

5601364

12058374

4043351

5176126

0.40

0.17

2.11

1.39

1.01

Reference CPS

8063485

367725

10073032

245998

%RSD

1.13

1.52

0.37

1.50

1.071821505

9352829

5388057

11519248

3655059

4625292

3

2

3

2

3

CPS

7376435

377189

10608630

216738

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.62074

270.28603

2.05922

73.18497

691.48226

2.43219

0.00913

2.25223

0.00463

0.01566

-0.16266

2695.87153

52.04150

138.15789

23.03067
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti
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Li

Be

B

Na
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120
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120
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120
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%QC High

120

120
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80
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80
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101.4
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99.5
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5
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5

1

20
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5

5

5
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2

50

2

5

50
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5
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5

0.5
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.73720

23.55091

5.29858

0.95516

22.93407

11.13676

5.73673

5.55103

5.66637

10.14095

10.69039

2.18657

54.74483

2.31801

5.73638

54.49923

52.00380

94.57191

104.80469

104.15571

4.97346
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4.71811
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2
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2
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QC Analyte Table
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Comment
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ISTDRefDataFileName 078CALB.D
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Ge (IS)

In (IS)
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120

120

120

120
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0.99

0.63

0.80

1.79

0.181869975

9920952

5459990

11522553

3894953

4929610

3

2

3

2

3

CPS

7674857

341442
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6
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Sc (IS)
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110
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110

110

110

110
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90

90

90

90

90

90

90

90

90
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90

90

90

90

90

90

90
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%QC Low
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90
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106.5

97.2

107.4

105.0

105.3

110.6

97.5

109.3

99.9

102.6

104.0

103.7

109.6

105.4

105.3

101.0

102.5

103.9

95.5

96.1

%Recovery

95.2

96.6

93.2

102.6

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100
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200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

108.09234

53.26468

48.61387

107.39298

104.96299

105.29780

55.31522

97.53989

109.29640

99.90633

102.57946

104.01519

2593.00426

109.64979

105.40888

2633.24520

2524.63926

2563.06117

2596.85891

2388.58652

96.05227

Meas Value

95.16177

96.63899

186.30782

2564.06434

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2
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3
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3

3

3
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72
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6

6

6
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44
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m/z
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9
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:04:10-05:00

Type CCV

VialNumber 1102
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DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120
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120
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Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit
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80
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4043351
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0.25
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0.41
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11830975
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3
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3

2

3
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m/z

6

45
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Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7
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0.8
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0.7

20
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00381

0.17904

-0.38574

-0.01538

0.02131

0.50435

0.00017

-0.00014

0.01990

0.00119

0.00456

0.19712

-0.00013

0.00193

0.25645

0.06009

-0.91006

-1.52387

-4.76667

0.01394

Meas Value

-0.04262

0.00572

1.82080

-0.56011

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27
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39

44
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m/z

7

9
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Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg
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P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:10:49-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 127_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.0

100.7

98.9

98.0

98.1

Lower Limit

80

80

80

80

%Recovery

97.4

99.4

97.9

100.0

98.41975268

10261934

5601364

12058374

4043351

5176126

0.64

1.38

0.58

1.33

1.13

Reference CPS

8063485

367725

10073032

245998

%RSD

0.07

1.95

0.24

4.00

0.581944349

10258035

5640874

11920200

3960891

5078812

3

2

3

2

3

CPS

7856769

365523

9866295

246009

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.12227

-0.01556

-0.02841

0.02203

0.00184

0.00603

0.01763

0.48267

0.00217

-0.00458

0.43709

0.00027

0.00090

0.00075

0.00022

0.00145

0.00002

-0.00189

0.00259

0.00106

-0.01883

0.01285

0.00508

0.17904

0.18283

-0.00214

0.00028

0.00135

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

83.10267

3.26220

825.28976

677.84288

155.48015

39.16745

1088.30906

168.36426

1463.54508

78.34000

6793.81855

206206.91337

335.30702

115.95433

66441.00453

46374.47227

974.69678

11909.99573

193196.39763

1563.62757

FinalConcentration

40.74593

9.86398

30.77130

2104.82934

8.31027

0.32622

82.52898

67.78429

15.54801

3.91675

108.83091

16.83643

146.35451

7.83400

679.38186

20620.69134

33.53070

11.59543

6644.10045

4637.44723

97.46968

1190.99957

19319.63976

156.36276

Meas Value

4.07459

0.98640

3.07713

210.48293

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:17:32-05:00

Type Sample

VialNumber 3307

Sample Name 160-34280-B-19-A SD

Data File Name 128SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:22 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.1

99.4

98.1

95.8

94.5

Lower Limit

80

80

80

80

%Recovery

95.8

95.6

98.8

92.6

96.51975268

10261934

5601364

12058374

4043351

5176126

0.27

3.98

0.71

3.83

1.25

Reference CPS

8063485

367725

10073032

245998

%RSD

0.70

5.50

0.31

5.82

0.521906137

9865757

5570451

11826749

3873258

4892247

3

2

3

2

3

CPS

7725063

351711

9955588

227852

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.21032

280.92013

1.72853

68.39594

660.87928

2.85446

0.11462

-1.79557

0.00570

0.04145

0.00463

2756.07533

52.40475

144.95287

23.04073

114.81783

40.48185

3.90210

19.78607

21.27547

2.21815

0.26225

43.57410

3.26220

13.08759

0.00829

0.01163

0.10443

0.22103

28.09201

0.17285

6.83959

66.08793

0.28545

0.01146

-0.17956

0.00057

0.00414

0.00046

275.60753

5.24048

14.49529

2.30407

11.48178

4.04819

0.39021

1.97861

2.12755

0.22182

0.02622

4.35741

0.32622

1.30876

0.00083

0.00116

0.01044

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1069.39019

3.69418

1307.55192

1385.22921

1089.38327

471.58299

2113.14891

140.31377

1668.64414

911.08515

3537.48175

234626.57902

1196.28763

1049.59734

52242.43036

140427.13607

1835.79380

28028.94019

132387.83327

3099.42652

FinalConcentration

205.53894

113.09327

235.05906

10502.93786

534.69510

1.84709

653.77596

692.61461

544.69163

235.79150

1056.57446

70.15689

834.32207

455.54258

1768.74087

117313.28951

598.14381

524.79867

26121.21518

70213.56804

917.89690

14014.47009

66193.91664

1549.71326

Meas Value

102.76947

56.54664

117.52953

5251.46893

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:24:14-05:00

Type Sample

VialNumber 3308

Sample Name 160-34280-A-19-C MS

Data File Name 129SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:28 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

86.6

94.4

91.2

87.6

86.5

Lower Limit

80

80

80

80

%Recovery

84.8

103.3

103.2

90.9

90.51975268

10261934

5601364

12058374

4043351

5176126

4.59

2.79

4.51

2.60

3.51

Reference CPS

8063485

367725

10073032

245998

%RSD

1.71

1.97

2.49

2.79

3.321786700

8888375

5289170

11002956

3543620

4475428

3

2

3

2

3

CPS

6836796

379847

10391347

223622

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

188.09951

1195.38409

1018.27916

1068.63323

1659.25853

5.85404

0.25895

609.63505

0.02147

0.02914

-0.07382

4344.14512

74.72127

174.82460

27.60988

124.22336

991.46551

192.18652

959.88010

937.22612

211.32170

0.45354

52.83854

3.69418

464.50260

-0.00029

0.08033

0.12195

94.04975

597.69205

509.13958

534.31661

829.62926

2.92702

0.12947

304.81753

0.01074

0.01457

-0.03691

2172.07256

37.36064

87.41230

13.80494

62.11168

495.73275

96.09326

479.94005

468.61306

105.66085

0.22677

26.41927

1.84709

232.25130

-0.00014

0.04016

0.06097

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1051.33597

3.68066

1260.80157

1421.03583

1161.17690

445.59535

2033.14070

170.72684

1639.91990

893.43902

3656.40177

197973.11365

1321.50297

1071.40374

52102.33079

128807.36851

1850.12689

25104.63727

125692.97232

2953.58942

FinalConcentration

193.18096

110.21162

229.21096

10231.80604

525.66798

1.84033

630.40079

710.51791

580.58845

222.79767

1016.57035

85.36342

819.95995

446.71951

1828.20089

98986.55682

660.75148

535.70187

26051.16540

64403.68426

925.06344

12552.31863

62846.48616

1476.79471

Meas Value

96.59048

55.10581

114.60548

5115.90302

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:30:45-05:00

Type Sample

VialNumber 3309

Sample Name 160-34280-A-19-D MSD

Data File Name 130SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:35 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

88.7

95.8

90.9

90.0

86.4

Lower Limit

80

80

80

80

%Recovery

84.3

102.4

103.5

91.0

91.81975268

10261934

5601364

12058374

4043351

5176126

3.20

1.69

2.92

0.54

2.28

Reference CPS

8063485

367725

10073032

245998

%RSD

2.90

0.71

2.02

2.43

2.721812453

9100654

5367456

10964079

3637112

4473899

3

2

3

2

3

CPS

6800028

376568

10428579

223957

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

183.05810

1265.13292

979.07623

1030.05097

1621.52794

5.51122

0.35227

627.58794

0.02378

0.02518

-0.09130

3012.64255

69.67136

156.97061

25.01334

111.26085

959.34132

186.01583

958.31943

882.18115

213.27213

0.31082

46.35214

3.68066

456.87222

0.00033

0.10489

0.13433

91.52905

632.56646

489.53811

515.02549

810.76397

2.75561

0.17614

313.79397

0.01189

0.01259

-0.04565

1506.32128

34.83568

78.48530

12.50667

55.63042

479.67066

93.00791

479.15971

441.09058

106.63607

0.15541

23.17607

1.84033

228.43611

0.00017

0.05245

0.06716

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

187.69664

2.63317

725.41012

987.54277

350.79305

134.57392

1152.82973

163.03286

1359.79147

246.80141

6280.40579

189265.77489

331.42639

204.62460

57561.96890

38756.16194

2554.22210

11399.92614

169532.10349

1390.93106

FinalConcentration

135.81264

19.31104

1824.10289

2581.30484

93.84832

1.31658

362.70506

493.77138

175.39653

67.28696

576.41486

81.51643

679.89573

123.40071

3140.20289

94632.88744

165.71320

102.31230

28780.98445

19378.08097

1277.11105

5699.96307

84766.05174

695.46553

Meas Value

67.90632

9.65552

912.05145

1290.65242

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:37:17-05:00

Type Sample

VialNumber 3310

Sample Name 160-34280-B-19-A PDS

Data File Name 131SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:42 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.4

95.8

95.0

90.3

88.6

Lower Limit

80

80

80

80

%Recovery

83.8

100.2

103.3

89.9

92.41975268

10261934

5601364

12058374

4043351

5176126

0.92

1.02

0.47

1.24

0.77

Reference CPS

8063485

367725

10073032

245998

%RSD

1.27

1.07

0.76

1.60

0.941824953

9376387

5368887

11452891

3652516

4585765

3

2

3

2

3

CPS

6754354

368294

10406742

221164

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

42.15659

314.71939

2.45830

100.71241

670.05727

2.49801

0.18391

114.73203

0.00824

0.01626

-0.12923

2664.98831

50.69331

140.05497

22.31049

110.82364

233.17730

41.20950

28.00161

60.01632

102.21168

0.17406

41.92083

2.63317

115.58728

0.01163

0.02849

0.11250

21.07830

157.35970

1.22915

50.35621

335.02864

1.24900

0.09195

57.36601

0.00412

0.00813

-0.06461

1332.49416

25.34665

70.02748

11.15525

55.41182

116.58865

20.60475

14.00080

30.00816

51.10584

0.08703

20.96041

1.31658

57.79364

0.00581

0.01425

0.05625

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

46.84355

1.88934

712.53439

437.84532

141.05803

22.06301

532.18031

70.98654

911.14088

72.72562

6214.04038

205501.61828

764.87236

255.88907

14202.24367

34484.85194

235.55461

12692.43215

54139.66174

914.62248

FinalConcentration

34.34768

15.10627

79.46831

620.27084

23.42177

0.94467

356.26720

218.92266

70.52901

11.03150

266.09015

35.49327

455.57044

36.36281

3107.02019

102750.80914

382.43618

127.94454

7101.12183

17242.42597

117.77730

6346.21608

27069.83087

457.31124

Meas Value

17.17384

7.55314

39.73415

310.13542

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:43:55-05:00

Type Sample

VialNumber 3311

Sample Name 160-34280-B-20-A

Data File Name 132SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:48 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.6

95.1

95.3

90.3

90.5

Lower Limit

80

80

80

80

%Recovery

88.7

98.8

105.0

90.8

94.71975268

10261934

5601364

12058374

4043351

5176126

0.58

1.88

0.95

1.88

0.76

Reference CPS

8063485

367725

10073032

245998

%RSD

0.51

1.31

1.02

1.06

0.341869743

9606171

5324249

11489396

3651894

4686681

3

2

3

2

3

CPS

7150443

363248

10577475

223314

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.67181

159.38227

3.16566

75.25523

725.77507

1.74329

0.08034

3.36628

0.00350

0.02661

-0.16101

2065.06221

46.65604

144.58953

27.35497

137.24047

38.50459

23.18172

7.50353

21.02652

3.25306

0.11770

82.27760

1.88934

9.11942

0.00132

0.00892

0.05971

1.83591

79.69114

1.58283

37.62762

362.88754

0.87165

0.04017

1.68314

0.00175

0.01331

-0.08051

1032.53110

23.32802

72.29476

13.67749

68.62024

19.25230

11.59086

3.75177

10.51326

1.62653

0.05885

41.13880

0.94467

4.55971

0.00066

0.00446

0.02985

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

981.88721

1.74821

1307.16545

1294.64309

1083.29517

418.45363

1499.10025

48.45194

1387.83140

933.83495

2990.92211

206761.98401

1131.02864

1058.22221

24394.27374

119054.23617

1058.50058

31876.66886

51950.59620

1714.66051

FinalConcentration

157.54020

118.99020

243.25089

9445.97903

490.94361

0.87411

653.58272

647.32154

541.64759

209.22681

749.55012

24.22597

693.91570

466.91748

1495.46105

103380.99200

565.51432

529.11110

12197.13687

59527.11808

529.25029

15938.33443

25975.29810

857.33025

Meas Value

78.77010

59.49510

121.62545

4722.98951

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:50:32-05:00

Type Sample

VialNumber 3312

Sample Name 160-34280-A-20-C MS

Data File Name 133SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:55 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.6

96.0

94.2

89.6

88.7

Lower Limit

80

80

80

80

%Recovery

86.2

102.0

103.1

93.4

94.51975268

10261934

5601364

12058374

4043351

5176126

1.38

0.88

1.18

1.24

1.70

Reference CPS

8063485

367725

10073032

245998

%RSD

0.48

0.82

0.31

2.28

0.571866889

9400317

5376944

11358697

3621707

4589627

3

2

3

2

3

CPS

6946701

375223

10382370

229845

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

185.86357

1054.30562

1013.58882

1052.24862

1053.24337

3.49175

0.08240

717.23470

0.02116

0.02121

-0.16458

3478.55061

46.40516

136.67262

25.28235

126.15861

968.82400

191.65184

927.81403

909.64040

229.46099

0.39439

75.28081

1.74821

444.18426

-0.00745

0.07772

0.07146

92.93179

527.15281

506.79441

526.12431

526.62169

1.74587

0.04120

358.61735

0.01058

0.01060

-0.08229

1739.27531

23.20258

68.33631

12.64117

63.07930

484.41200

95.82592

463.90702

454.82020

114.73050

0.19720

37.64040

0.87411

222.09213

-0.00372

0.03886

0.03573

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

967.41750

1.91118

1294.80169

1370.73747

1104.31543

419.49786

1564.20282

73.88652

1583.80342

905.21657

3183.86811

257269.69544

1111.75959

1045.95232

27224.22867

135788.48284

1106.20895

35110.09845

73985.33853

1993.82963

FinalConcentration

167.27857

121.22584

256.03206

9214.58679

483.70875

0.95559

647.40084

685.36873

552.15772

209.74893

782.10141

36.94326

791.90171

452.60829

1591.93405

128634.84772

555.87980

522.97616

13612.11433

67894.24142

553.10448

17555.04923

36992.66927

996.91481

Meas Value

83.63928

60.61292

128.01603

4607.29339

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:57:03-05:00

Type Sample

VialNumber 3401

Sample Name 160-34280-A-20-D MSD

Data File Name 134SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:01 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.9

94.5

93.7

88.2

88.3

Lower Limit

80

80

80

80

%Recovery

84.7

103.9

104.9

92.2

94.01975268

10261934

5601364

12058374

4043351

5176126

1.38

2.19

0.83

2.29

0.51

Reference CPS

8063485

367725

10073032

245998

%RSD

0.07

0.94

1.20

1.59

0.711856455

9435647

5292336

11297713

3566728

4572094

3

2

3

2

3

CPS

6828017

382113

10566568

226917

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

186.34718

1083.97062

1029.04135

1079.27093

1173.24441

4.11723

0.09733

639.67534

0.01793

0.02136

-0.16466

2339.82861

63.36235

200.17433

42.89418

220.52408

1003.08046

189.96761

916.40473

887.67014

200.39690

0.57742

95.75229

1.91118

426.76383

0.00469

0.07570

0.07296

93.17359

541.98531

514.52068

539.63547

586.62220

2.05862

0.04866

319.83767

0.00897

0.01068

-0.08233

1169.91430

31.68117

100.08716

21.44709

110.26204

501.54023

94.98380

458.20237

443.83507

100.19845

0.28871

47.87615

0.95559

213.38191

0.00234

0.03785

0.03648

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

60.97755

2.42015

265.93912

230.61501

43.46685

23.32823

540.01528

120.81602

446.78304

105.86210

1502.41128

233547.41448

59.90795

55.14220

14480.00805

37150.23956

326.00865

6150.21572

63858.33918

782.04268

FinalConcentration

63.91683

17.45660

56.20648

365.38237

30.48878

1.21008

132.96956

115.30751

21.73342

11.66411

270.00764

60.40801

223.39152

52.93105

751.20564

116773.70724

29.95398

27.57110

7240.00402

18575.11978

163.00433

3075.10786

31929.16959

391.02134

Meas Value

31.95842

8.72830

28.10324

182.69119

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:03:35-05:00

Type Sample

VialNumber 3402

Sample Name 160-34280-B-21-A

Data File Name 135SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:08 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.3

96.3

95.7

91.8

90.2

Lower Limit

80

80

80

80

%Recovery

87.9

109.3

112.0

90.1

95.41975268

10261934

5601364

12058374

4043351

5176126

0.46

1.04

0.80

1.18

1.82

Reference CPS

8063485

367725

10073032

245998

%RSD

0.16

0.98

0.47

0.62

0.281884949

9578046

5394334

11535085

3713014

4668896

3

2

3

2

3

CPS

7088995

401853

11286379

221644

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.70920

109.19392

3.65881

88.30734

66.44412

2.52714

0.03132

9.83794

0.00277

0.02259

-0.10308

3039.32654

30.37145

88.10722

16.26384

83.02194

28.63536

0.61183

0.82309

24.92200

3.25644

0.22631

34.02588

2.42015

6.83506

-0.00116

0.00424

0.07037

0.85460

54.59696

1.82940

44.15367

33.22206

1.26357

0.01566

4.91897

0.00138

0.01129

-0.05154

1519.66327

15.18572

44.05361

8.13192

41.51097

14.31768

0.30592

0.41154

12.46100

1.62822

0.11316

17.01294

1.21008

3.41753

-0.00058

0.00212

0.03518

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

983.64186

1.95102

1212.87930

1253.22948

1031.39386

467.59252

1577.57970

70.59281

1245.95978

926.38482

2267.25737

248259.90260

1041.74585

1012.96141

23530.69507

159156.00924

1207.78110

18754.58677

62934.24222

1547.54675

FinalConcentration

273.75259

121.13848

217.81700

8539.50542

491.82093

0.97551

606.43965

626.61474

515.69693

233.79626

788.78985

35.29640

622.97989

463.19241

1133.62868

124129.95130

520.87293

506.48070

11765.34754

79578.00462

603.89055

9377.29339

31467.12111

773.77337

Meas Value

136.87629

60.56924

108.90850

4269.75271

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:10:11-05:00

Type Sample

VialNumber 3403

Sample Name 160-34280-A-21-C MS

Data File Name 136SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:14 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.3

94.2

91.5

89.2

87.8

Lower Limit

80

80

80

80

%Recovery

82.0

106.7

109.5

90.4

92.81975268

10261934

5601364

12058374

4043351

5176126

1.21

1.47

1.45

0.46

1.31

Reference CPS

8063485

367725

10073032

245998

%RSD

0.83

0.80

0.67

1.21

0.561832839

9270459

5277344

11038990

3605676

4542387

3

2

3

2

3

CPS

6610203

392214

11030404

222353

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

183.98826

1061.43673

1032.49957

1062.23634

1027.52401

5.50800

0.09589

544.26827

0.02095

0.02219

-0.12103

3851.48546

47.15703

109.67232

17.94576

84.35167

968.50003

185.00056

908.53023

893.36500

179.19497

0.28822

34.64696

1.95102

425.12840

-0.00445

0.07396

0.08321

91.99413

530.71836

516.24978

531.11817

513.76201

2.75400

0.04794

272.13414

0.01048

0.01109

-0.06052

1925.74273

23.57852

54.83616

8.97288

42.17584

484.25002

92.50028

454.26511

446.68250

89.59748

0.14411

17.32348

0.97551

212.56420

-0.00223

0.03698

0.04160

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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TuneStep

Page 1 of 1 Printed at: 6:14 AM on:6/18/2019Page 634 of 1906



Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

985.30160

2.05366

1178.23228

1230.84800

1012.02514

471.13968

1598.51053

68.78697

1149.84488

891.08359

2174.22889

215695.89574

1047.66439

1009.34871

22563.37781

151086.81196

1160.88005

17937.96654

57895.83615

1392.33667

FinalConcentration

267.73932

121.49413

218.65135

8342.12160

492.65080

1.02683

589.11614

615.42400

506.01257

235.56984

799.25526

34.39348

574.92244

445.54180

1087.11444

107847.94787

523.83219

504.67435

11281.68890

75543.40598

580.44002

8968.98327

28947.91808

696.16833

Meas Value

133.86966

60.74706

109.32567

4171.06080

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:16:42-05:00

Type Sample

VialNumber 3404

Sample Name 160-34280-A-21-D MSD

Data File Name 137SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:21 AM on:6/18/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.1

95.2

92.6

90.2

87.5

Lower Limit

80

80

80

80

%Recovery

79.5

107.8

110.4

90.4

92.31975268

10261934

5601364

12058374

4043351

5176126

2.02

0.59

1.01

0.25

1.19

Reference CPS

8063485

367725

10073032

245998

%RSD

0.82

0.92

0.61

1.46

0.441823406

9245415

5329754

11165273

3647134

4526635

3

2

3

2

3

CPS

6412363

396294

11117160

222355

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

183.19441

1063.04669

1015.60006

1053.30501

1040.58645

5.10270

0.05334

600.04229

0.01907

0.02188

-0.09115

3800.90200

51.40936

122.30750

20.03984

95.13466

959.60509

183.58795

900.12483

892.60551

193.08901

0.48398

31.41311

2.05366

425.12883

-0.00282

0.07026

0.06492

91.59720

531.52334

507.80003

526.65251

520.29322

2.55135

0.02667

300.02115

0.00954

0.01094

-0.04558

1900.45100

25.70468

61.15375

10.01992

47.56733

479.80255

91.79397

450.06242

446.30276

96.54450

0.24199

15.70656

1.02683

212.56442

-0.00141

0.03513

0.03246

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

119.0

95.2

125.1

80.6

114.3

115.7

109.6

109.9

116.6

103.5

107.9

115.0

114.7

117.0

112.9

109.4

109.1

104.4

105.1

100.9

97.5

%Recovery

94.6

99.0

90.4

103.0

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.95216

23.80741

6.25370

0.80583

22.86551

11.56679

5.47981

5.49720

5.83237

10.34594

10.79242

2.29941

57.34072

2.34044

5.64537

54.69253

54.54320

104.36965

105.06393

100.94011

4.87578

Meas Value

4.72999

0.49514

90.38006

51.48844

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:23:15-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 138LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.8

96.1

94.6

94.6

93.9

Lower Limit

80

80

80

80

%Recovery

84.4

89.5

93.1

89.7

93.11975268

10261934

5601364

12058374

4043351

5176126

0.49

6.89

1.77

6.79

1.48

Reference CPS

8063485

367725

10073032

245998

%RSD

0.67

6.25

0.79

4.98

1.161839714

9934565

5382698

11411132

3825355

4859962

3

2

3

2

3

CPS

6803440

328942

9377568

220682

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

FAILED

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

127.2

103.6

121.7

108.0

106.3

108.1

84.2

175.3

99.8

107.4

98.0

101.6

115.4

114.8

116.0

108.7

101.5

100.1

104.0

104.8

100.2

110.1

108.4

125.1

113.4

119.2

115.4

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.54365

3.10713

24.34211

2.16012

1.06343

10.81080

8.42413

8.76743

9.97580

1.07432

4.90189

2.03168

2.30772

11.48381

2.31960

2.17334

10.15179

2.00282

0.52010

2.09541

5.01031

11.01493

1.08358

6.25370

11.34205

11.91540

0.57695

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

107.4

105.8

95.9

104.9

103.8

105.0

107.1

96.3

109.8

100.1

102.1

103.4

102.3

107.0

103.2

102.2

99.9

100.3

102.2

94.7

95.2

%Recovery

95.2

98.8

97.3

98.1

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

107.40828

52.87518

47.95273

104.92010

103.79189

105.00638

53.57477

96.28453

109.79055

100.11185

102.09868

103.44429

2557.78893

106.97670

103.18537

2555.23282

2498.61788

2506.56941

2554.54301

2366.33076

95.21385

Meas Value

95.24403

98.75502

194.54491

2453.44879

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:29:59-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 139_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:35 AM on:6/18/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.6

98.2

93.5

94.1

91.7

Lower Limit

80

80

80

80

%Recovery

82.9

89.3

92.2

91.4

95.41975268

10261934

5601364

12058374

4043351

5176126

1.08

0.20

0.75

0.65

0.52

Reference CPS

8063485

367725

10073032

245998

%RSD

0.61

1.66

0.58

0.61

0.281884416

9707902

5499598

11273071

3805839

4748675

3

2

3

2

3

CPS

6684323

328390

9289070

224816

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

91.5

95.2

103.7

93.7

94.5

102.0

97.4

101.0

95.3

99.7

93.8

97.1

102.6

102.2

101.4

100.1

97.2

95.0

94.5

97.2

97.9

102.2

101.4

95.9

104.0

105.6

104.9

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

18.29198

95.17755

103.74898

93.69660

94.47733

101.97740

97.35804

100.95488

95.31099

9.97282

93.76743

97.06986

102.61706

102.21037

101.42654

100.09491

97.21832

18.99856

94.47376

97.16488

48.93145

102.23623

101.44598

47.95273

104.00693

105.59473

10.48714

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00740

0.21951

-0.40895

0.00183

0.03730

0.60092

0.00016

0.00067

0.03145

-0.00116

0.00534

0.46390

0.00071

0.00210

0.27385

0.45554

-3.52979

-4.29385

-6.29428

0.01545

Meas Value

-0.05981

0.00716

2.79034

-1.59613

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:36:36-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 140_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:41 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.1

95.6

91.5

91.9

91.3

Lower Limit

80

80

80

80

%Recovery

84.8

92.8

91.5

95.8

93.61975268

10261934

5601364

12058374

4043351

5176126

1.08

0.90

0.97

0.37

0.57

Reference CPS

8063485

367725

10073032

245998

%RSD

0.52

1.28

0.85

3.56

0.931848442

9659987

5356907

11039206

3717003

4725354

3

2

3

2

3

CPS

6840978

341239

9218328

235752

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.11410

0.04134

0.11715

0.02164

0.00085

0.00586

0.04228

1.32124

0.00063

0.00516

0.30975

-0.00014

0.00049

0.00092

0.00044

0.00032

0.00050

0.00423

0.01180

0.03356

-0.02188

-0.03867

0.00345

0.21951

0.30850

0.00235

0.00018

0.00346

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

70.26702

2.87157

201.21465

203.17790

152.18592

44.80009

403.76110

84.85709

496.08943

107.50146

940.78540

322166.28941

92.95491

71.37730

17198.79635

41577.33811

504.90285

13729.37157

32603.96355

1807.14671

FinalConcentration

35.60261

19.72295

89.42012

536.75773

35.13351

1.43579

100.60732

101.58895

76.09296

22.40005

201.88055

42.42855

248.04471

53.75073

470.39270

161083.14470

46.47746

35.68865

8599.39818

20788.66905

252.45143

6864.68578

16301.98178

903.57336

Meas Value

17.80130

9.86147

44.71006

268.37887

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:43:19-05:00

Type Sample

VialNumber 3405

Sample Name 160-34280-B-22-A

Data File Name 141SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:48 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.6

97.7

95.3

92.6

89.8

Lower Limit

80

80

80

80

%Recovery

84.7

103.0

107.3

93.8

96.61975268

10261934

5601364

12058374

4043351

5176126

2.33

3.71

2.10

2.33

1.55

Reference CPS

8063485

367725

10073032

245998

%RSD

0.64

2.61

0.58

1.70

1.021907448

9505279

5475159

11486376

3744511

4646160

3

2

3

2

3

CPS

6831561

378709

10810794

230818

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.30246

123.21493

3.81721

150.57878

27.98317

3.09935

0.10275

2.85928

0.00809

0.01740

0.10698

3044.03072

92.19282

306.73290

63.69346

325.30438

85.86526

0.29787

0.69616

24.49229

4.77147

0.33299

90.36129

2.87157

4.21958

-0.00445

0.00636

0.05030

1.15123

61.60746

1.90860

75.28939

13.99159

1.54968

0.05138

1.42964

0.00405

0.00870

0.05349

1522.01536

46.09641

153.36645

31.84673

162.65219

42.93263

0.14893

0.34808

12.24615

2.38574

0.16649

45.18064

1.43579

2.10979

-0.00222

0.00318

0.02515

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

56.88269

2.58146

145.45994

302.34840

20.86364

27.23753

1177.35986

99.22380

357.28145

71.27200

2590.04368

220524.13922

82.84879

57.56669

38124.83579

46751.84970

752.87866

13744.51227

127301.43075

1583.75817

FinalConcentration

50.66240

12.43797

65.43409

839.99423

28.44135

1.29073

72.72997

151.17420

10.43182

13.61876

588.67993

49.61190

178.64073

35.63600

1295.02184

110262.06961

41.42439

28.78335

19062.41790

23375.92485

376.43933

6872.25613

63650.71537

791.87909

Meas Value

25.33120

6.21898

32.71705

419.99712

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:49:58-05:00

Type Sample

VialNumber 3406

Sample Name 160-34284-B-1-A

Data File Name 142SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:54 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.1

100.3

91.5

93.4

85.8

Lower Limit

80

80

80

80

%Recovery

83.7

107.9

104.6

93.7

92.51975268

10261934

5601364

12058374

4043351

5176126

11.21

0.47

10.98

1.10

10.54

Reference CPS

8063485

367725

10073032

245998

%RSD

10.70

0.20

9.85

0.73

10.381826660

9139941

5617198

11029444

3774481

4440972

3

2

3

2

3

CPS

6747049

396697

10535079

230518

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.77637

137.96008

2.47159

70.89622

42.18299

2.23106

0.08421

2.28528

0.00541

0.01331

-0.09166

3364.73511

38.03215

93.71963

13.99930

66.42307

27.26750

0.36071

0.72711

22.51485

2.59508

0.13267

44.17107

2.58146

3.70460

-0.00081

0.00780

0.07604

0.88819

68.98004

1.23580

35.44811

21.09149

1.11553

0.04211

1.14264

0.00271

0.00665

-0.04583

1682.36755

19.01608

46.85981

6.99965

33.21154

13.63375

0.18035

0.36356

11.25742

1.29754

0.06633

22.08554

1.29073

1.85230

-0.00041

0.00390

0.03802

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133
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95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te
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Nb

Mo

Ru

Rh

Pd

2

3
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

65.57422

2.63382

124.58775

279.51738

25.15756

23.26075

759.91564

99.16823

399.65757

81.12257

2590.71757

239921.66243

81.84993

58.30075

37253.85262

45605.55291

714.93052

13028.21003

90028.91083

1722.39629

FinalConcentration

47.19055

11.44298

56.27408

1085.46498

32.78711

1.31691

62.29388

139.75869

12.57878

11.63038

379.95782

49.58411

199.82879

40.56129

1295.35879

119960.83122

40.92496

29.15037

18626.92631

22802.77645

357.46526

6514.10501

45014.45542

861.19814

Meas Value

23.59527

5.72149

28.13704

542.73249

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:56:37-05:00

Type Sample

VialNumber 3407

Sample Name 160-34284-B-2-A

Data File Name 143SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:01 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.6

98.8

96.8

91.5

91.0

Lower Limit

80

80

80

80

%Recovery

90.1

105.6

109.5

92.4

96.71975268

10261934

5601364

12058374

4043351

5176126

0.40

0.23

1.25

0.87

0.40

Reference CPS

8063485

367725

10073032

245998

%RSD

1.65

0.95

0.38

2.17

1.021910603

9813570

5536443

11676344

3697733

4710907

3

2

3

2

3

CPS

7267152

388238

11034152

227384

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.42515

130.05827

2.53021

66.34567

44.88415

2.41477

0.05696

1.20470

0.00269

0.01500

-0.16659

2898.12331

42.40710

107.13893

16.32299

78.29739

26.34946

0.26932

0.67183

21.17274

2.52691

0.05558

41.04098

2.63382

2.64696

-0.00056

0.00706

0.06798

0.71258

65.02914

1.26511

33.17283

22.44208

1.20739

0.02848

0.60235

0.00135

0.00750

-0.08329

1449.06166

21.20355

53.56947

8.16149

39.14870

13.17473

0.13466

0.33592

10.58637

1.26345

0.02779

20.52049

1.31691

1.32348

-0.00028

0.00353

0.03399

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197
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139

140

141

146

147
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105

Tl

Pb
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Th

U

Hf
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Nb
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

57.28458

2.61452

125.89011

291.40351

19.44660

21.48221

875.48388

89.69531

382.27444

73.29008

2939.60465

220067.54556

62.06970

50.31527

37952.58069

37158.08289

722.88625

11096.71447

98582.12269

1648.37407

FinalConcentration

36.91237

10.57427

49.55962

975.88064

28.64229

1.30726

62.94506

145.70175

9.72330

10.74110

437.74194

44.84766

191.13722

36.64504

1469.80233

110033.77278

31.03485

25.15764

18976.29034

18579.04144

361.44313

5548.35724

49291.06135

824.18703

Meas Value

18.45619

5.28714

24.77981

487.94032

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:03:18-05:00

Type Sample

VialNumber 3408

Sample Name 160-34284-B-3-A

Data File Name 144SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:08 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.6

95.3

96.1

89.4

90.5

Lower Limit

80

80

80

80

%Recovery

89.5

101.7

106.8

91.1

96.81975268

10261934

5601364

12058374

4043351

5176126

0.82

2.61

0.81

4.42

1.06

Reference CPS

8063485

367725

10073032

245998

%RSD

1.21

2.97

0.53

1.95

0.721911241

9706019

5338455

11587591

3613466

4685631

3

2

3

2

3

CPS

7217189

373803

10761305

224100

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.23176

131.99222

2.60101

62.30749

62.82516

2.24770

0.05908

0.61822

0.00350

0.01869

-0.18115

6275.75841

33.68024

85.74776

13.51592

66.04243

23.03877

0.25894

0.72136

22.18865

2.47170

0.14740

39.88880

2.61452

2.84155

-0.00667

0.00673

0.07143

0.61588

65.99611

1.30051

31.15374

31.41258

1.12385

0.02954

0.30911

0.00175

0.00934

-0.09057

3137.87921

16.84012

42.87388

6.75796

33.02121

11.51938

0.12947

0.36068

11.09433

1.23585

0.07370

19.94440

1.30726

1.42078

-0.00333

0.00336

0.03571

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm
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Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

64.78379

3.09058

116.36306

268.73905

21.23059

20.65736

737.35858

82.41475

376.83857

78.23352

2459.07756

231836.27922

55.21860

49.16666

32889.30853

40265.67762

746.08239

11752.24469

83739.64307

1944.34430

FinalConcentration

39.78810

10.82259

55.04216

1159.90538

32.39190

1.54529

58.18153

134.36953

10.61529

10.32868

368.67929

41.20738

188.41929

39.11676

1229.53878

115918.13961

27.60930

24.58333

16444.65427

20132.83881

373.04120

5876.12235

41869.82154

972.17215

Meas Value

19.89405

5.41130

27.52108

579.95269

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:09:57-05:00

Type Sample

VialNumber 3409

Sample Name 160-34284-B-4-A

Data File Name 145SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:14 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.9

98.3

96.2

91.2

91.9

Lower Limit

80

80

80

80

%Recovery

89.9

103.0

107.1

92.2

96.81975268

10261934

5601364

12058374

4043351

5176126

1.63

0.81

1.27

1.49

2.00

Reference CPS

8063485

367725

10073032

245998

%RSD

1.30

2.07

1.52

2.52

1.311911287

9734008

5503762

11605546

3688474

4759185

3

2

3

2

3

CPS

7249398

378810

10791610

226690

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.31170

167.05465

2.67660

62.95875

90.58631

2.46433

0.05832

0.70587

0.00340

0.01447

-0.18459

4191.41963

35.12084

87.32317

13.82995

66.53371

22.45865

0.26813

0.65125

35.47974

2.68291

0.02965

39.82849

3.09058

3.21783

-0.00252

0.00927

0.05353

0.65585

83.52732

1.33830

31.47938

45.29315

1.23216

0.02916

0.35294

0.00170

0.00724

-0.09230

2095.70981

17.56042

43.66159

6.91498

33.26686

11.22933

0.13406

0.32563

17.73987

1.34146

0.01483

19.91425

1.54529

1.60891

-0.00126

0.00464

0.02677

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139
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141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Pr

Nd
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Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u
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TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

57.36235

2.76788

112.85951

280.06646

13.31838

21.25043

1138.60814

86.45339

350.73637

77.94642

3442.95376

217518.45814

59.53443

46.91776

49251.35942

37655.14020

419.49234

12480.90724

110240.73896

1795.10267

FinalConcentration

35.50493

11.92753

45.38586

1354.61236

28.68117

1.38394

56.42976

140.03323

6.65919

10.62522

569.30407

43.22670

175.36818

38.97321

1721.47688

108759.22907

29.76722

23.45888

24625.67971

18827.57010

209.74617

6240.45362

55120.36948

897.55134

Meas Value

17.75246

5.96377

22.69293

677.30618

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:16:38-05:00

Type Sample

VialNumber 3410

Sample Name 160-34284-B-5-A

Data File Name 146SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:21 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.1

98.6

96.4

92.2

91.2

Lower Limit

80

80

80

80

%Recovery

89.2

102.3

106.1

91.4

95.61975268

10261934

5601364

12058374

4043351

5176126

0.61

0.77

0.68

0.93

1.24

Reference CPS

8063485

367725

10073032

245998

%RSD

0.81

0.69

0.24

1.57

0.431889136

9659495

5523987

11618682

3729463

4718685

3

2

3

2

3

CPS

7191681

376313

10687200

224818

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.65191

121.30896

2.01283

63.02491

448.70135

2.08924

0.05989

0.58504

0.00371

0.02534

-0.11182

5867.05314

27.99138

68.48161

10.11577

49.02336

19.68183

0.31664

0.24451

20.60572

2.77264

0.05675

40.10977

2.76788

5.33657

0.00649

0.00590

0.08133

0.82595

60.65448

1.00642

31.51245

224.35067

1.04462

0.02995

0.29252

0.00185

0.01267

-0.05591

2933.52657

13.99569

34.24080

5.05789

24.51168

9.84092

0.15832

0.12225

10.30286

1.38632

0.02838

20.05489

1.38394

2.66828

0.00324

0.00295

0.04066

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

57.05637

3.14426

98.16191

237.59976

7.77636

11.17796

818.82209

51.69069

290.67344

82.25502

2454.98845

201363.30812

101.72432

42.41431

35410.24660

28533.48731

332.15488

10608.25679

75515.65352

2105.56499

FinalConcentration

27.32572

8.64723

37.08640

913.16733

28.52818

1.57213

49.08095

118.79988

3.88818

5.58898

409.41104

25.84535

145.33672

41.12751

1227.49422

100681.65406

50.86216

21.20715

17705.12330

14266.74365

166.07744

5304.12840

37757.82676

1052.78250

Meas Value

13.66286

4.32362

18.54320

456.58366

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:23:20-05:00

Type Sample

VialNumber 3411

Sample Name 160-34284-B-6-A

Data File Name 147SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:28 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.1

95.7

96.0

90.4

91.9

Lower Limit

80

80

80

80

%Recovery

89.1

100.1

103.4

91.0

95.61975268

10261934

5601364

12058374

4043351

5176126

1.01

4.94

0.64

4.00

1.00

Reference CPS

8063485

367725

10073032

245998

%RSD

0.90

3.36

0.72

2.19

0.521888787

9549868

5362097

11572360

3655905

4755996

3

2

3

2

3

CPS

7186276

368241

10419220

223786

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.63247

96.95518

1.64743

54.56910

214.31243

2.09251

0.05212

0.20594

0.00533

0.01227

-0.19756

5205.51756

18.91026

45.53332

6.83306

33.49776

13.01855

0.21605

0.59286

19.41144

2.19590

0.03218

41.21362

3.14426

4.07894

-0.00139

0.00576

0.04605

0.81624

48.47759

0.82371

27.28455

107.15622

1.04625

0.02606

0.10297

0.00266

0.00614

-0.09878

2602.75878

9.45513

22.76666

3.41653

16.74888

6.50928

0.10802

0.29643

9.70572

1.09795

0.01609

20.60681

1.57213

2.03947

-0.00070

0.00288

0.02303

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

71.17395

3.17323

123.99874

278.48290

21.83045

26.88860

713.49220

91.90336

407.94788

87.71798

2453.68815

238331.28681

65.34272

69.15785

39393.46832

48569.43960

794.55575

13445.39827

87276.08386

1723.13710

FinalConcentration

47.59938

11.48608

48.59183

1600.82122

35.58698

1.58661

61.99937

139.24145

10.91523

13.44430

356.74610

45.95168

203.97394

43.85899

1226.84407

119165.64340

32.67136

34.57893

19696.73416

24284.71980

397.27788

6722.69914

43638.04193

861.56855

Meas Value

23.79969

5.74304

24.29592

800.41061

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:30:00-05:00

Type Sample

VialNumber 3412

Sample Name 160-34284-B-7-A

Data File Name 148SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:34 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.9

92.2

94.0

86.9

88.3

Lower Limit

80

80

80

80

%Recovery

87.5

98.0

104.2

87.2

94.81975268

10261934

5601364

12058374

4043351

5176126

4.01

7.33

3.87

8.17

5.16

Reference CPS

8063485

367725

10073032

245998

%RSD

2.65

6.56

3.04

8.57

2.491872113

9530819

5163652

11336163

3513804

4570152

3

2

3

2

3

CPS

7059265

360518

10501039

214500

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.22683

118.07893

2.30679

65.59309

8.05284

2.62873

0.04003

0.30143

0.00353

0.01779

-0.20521

2228.72904

51.21686

137.81782

20.77393

99.36736

29.22749

0.25706

0.37632

21.16119

2.95506

0.10926

40.71354

3.17323

1.92193

0.00037

0.00227

0.06389

0.61341

59.03946

1.15340

32.79654

4.02642

1.31437

0.02001

0.15071

0.00177

0.00889

-0.10261

1114.36452

25.60843

68.90891

10.38696

49.68368

14.61374

0.12853

0.18816

10.58060

1.47753

0.05463

20.35677

1.58661

0.96096

0.00019

0.00114

0.03194

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

68.43336

2.20700

122.18526

269.00312

25.63910

25.80476

758.01372

94.31398

411.27472

83.46040

2644.57751

236211.56052

114.55037

68.69172

37972.19759

44947.79046

729.41324

12160.01177

90809.11798

1894.68250

FinalConcentration

45.38074

11.17069

50.91167

1578.35120

34.21668

1.10350

61.09263

134.50156

12.81955

12.90238

379.00686

47.15699

205.63736

41.73020

1322.28876

118105.78026

57.27519

34.34586

18986.09880

22473.89523

364.70662

6080.00588

45404.55899

947.34125

Meas Value

22.69037

5.58534

25.45584

789.17560

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:36:41-05:00

Type Sample

VialNumber 3501

Sample Name 160-34284-B-8-A

Data File Name 149SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.4

97.8

95.6

90.7

90.3

Lower Limit

80

80

80

80

%Recovery

87.8

102.1

106.4

90.4

94.41975268

10261934

5601364

12058374

4043351

5176126

0.57

1.17

1.16

0.79

1.20

Reference CPS

8063485

367725

10073032

245998

%RSD

0.68

0.44

1.23

1.88

0.971865412

9581641

5478762

11523852

3668154

4675865

3

2

3

2

3

CPS

7079655

375536

10721259

222350

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.34456

124.11634

2.22887

64.23782

27.81934

2.60259

0.02194

-0.32638

0.00455

0.01850

-0.20928

2425.19983

45.20506

112.57015

16.85983

79.75013

26.95318

0.30728

0.54087

20.78629

2.14335

0.03131

37.22644

2.20700

3.51027

-0.00019

0.00621

0.06804

0.67228

62.05817

1.11444

32.11891

13.90967

1.30129

0.01097

-0.16319

0.00228

0.00925

-0.10464

1212.59992

22.60253

56.28507

8.42991

39.87507

13.47659

0.15364

0.27044

10.39314

1.07167

0.01566

18.61322

1.10350

1.75513

-0.00009

0.00310

0.03402

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

58.44345

2.60328

92.92929

322.35614

34.19119

21.15422

533.15915

80.12767

238.19352

55.79492

3758.89542

133623.16726

92.33425

50.87312

32199.23862

28767.62105

857.53622

8286.73113

123395.11750

1059.91576

FinalConcentration

31.20110

8.23995

30.54000

606.07188

29.22173

1.30164

46.46464

161.17807

17.09560

10.57711

266.57957

40.06384

119.09676

27.89746

1879.44771

66811.58363

46.16713

25.43656

16099.61931

14383.81053

428.76811

4143.36557

61697.55875

529.95788

Meas Value

15.60055

4.11998

15.27000

303.03594

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:43:23-05:00

Type Sample

VialNumber 3502

Sample Name 160-34284-B-9-A

Data File Name 150SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:48 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.4

96.8

95.4

92.8

91.2

Lower Limit

80

80

80

80

%Recovery

87.4

99.2

102.6

89.7

93.11975268

10261934

5601364

12058374

4043351

5176126

0.12

0.30

0.73

0.76

1.06

Reference CPS

8063485

367725

10073032

245998

%RSD

0.67

0.94

0.23

1.34

1.381839956

9583659

5422647

11502773

3750737

4719385

3

2

3

2

3

CPS

7048111

364816

10330292

220566

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

4.96821

132.85040

1.18663

55.34093

33.37810

2.09764

0.03121

-0.27453

0.00242

0.01432

-0.19051

1785.23813

46.55042

120.42908

18.98300

91.00560

26.18497

0.21089

0.75122

18.58098

1.31245

-0.10587

27.52205

2.60328

20.59090

0.00538

0.01400

0.05394

2.48411

66.42520

0.59331

27.67046

16.68905

1.04882

0.01561

-0.13726

0.00121

0.00716

-0.09526

892.61907

23.27521

60.21454

9.49150

45.50280

13.09249

0.10545

0.37561

9.29049

0.65622

-0.05293

13.76103

1.30164

10.29545

0.00269

0.00700

0.02697

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

114.2

93.2

96.5

92.0

113.5

110.1

113.7

107.1

114.0

100.8

107.0

110.1

113.6

117.3

112.7

110.3

103.0

97.9

99.9

98.2

95.0

%Recovery

90.8

95.4

79.9

104.0

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.70971

23.30136

4.82350

0.91959

22.69639

11.00722

5.68667

5.35577

5.70181

10.08046

10.69821

2.20280

56.77887

2.34505

5.63739

55.14656

51.48361

97.90736

99.92960

98.19003

4.74876

Meas Value

4.53940

0.47676

79.85118

51.99645

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:50:04-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 151LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.1

97.9

98.9

96.9

97.4

Lower Limit

80

80

80

80

%Recovery

92.0

91.9

97.2

91.3

96.41975268

10261934

5601364

12058374

4043351

5176126

7.93

0.19

5.76

0.89

8.00

Reference CPS

8063485

367725

10073032

245998

%RSD

6.01

0.35

7.42

1.23

5.561904563

10372492

5483717

11920593

3917107

5040293

3

2

3

2

3

CPS

7417919

338012

9792955

224528

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

93.7

97.6

118.4

102.5

104.6

105.6

84.9

95.7

98.3

106.0

96.6

100.1

111.6

111.7

112.4

104.3

98.4

96.6

97.9

97.6

97.0

106.9

106.6

96.5

112.7

118.4

110.3

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.87480

2.92681

23.67603

2.04996

1.04593

10.56101

8.49000

4.78522

9.82816

1.06006

4.82788

2.00210

2.23186

11.17218

2.24732

2.08635

9.84370

1.93118

0.48956

1.95294

4.85081

10.69191

1.06638

4.82350

11.26960

11.83522

0.55137

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

107.3

105.4

96.0

106.3

105.1

105.6

108.7

96.8

108.6

100.7

102.7

103.3

102.6

108.6

104.7

103.3

99.0

101.6

103.0

94.6

95.1

%Recovery

95.3

97.5

93.5

99.1

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

107.34691

52.72081

47.98793

106.33614

105.07248

105.57286

54.34117

96.75212

108.57146

100.66152

102.67740

103.27513

2564.01626

108.59452

104.65432

2583.20244

2475.59111

2539.55849

2574.38496

2365.35961

95.10554

Meas Value

95.29642

97.46459

186.96750

2476.71651

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:56:45-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 152_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.4

97.0

94.5

94.3

92.5

Lower Limit

80

80

80

80

%Recovery

87.7

91.1

95.0

92.2

97.21975268

10261934

5601364

12058374

4043351

5176126

0.79

2.87

0.76

2.58

0.46

Reference CPS

8063485

367725

10073032

245998

%RSD

0.33

2.51

0.73

1.20

1.081920046

9785832

5430628

11393573

3811872

4788795

3

2

3

2

3

CPS

7071600

334948

9574131

226908

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

92.5

96.4

101.7

94.5

94.2

102.4

99.3

101.7

94.0

99.0

96.5

96.4

102.8

102.8

103.3

101.4

97.9

96.2

95.2

98.6

98.4

102.1

102.0

96.0

104.0

106.4

103.6

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

18.50100

96.40651

101.67193

94.52223

94.18242

102.38472

99.27892

101.71880

94.03151

9.89843

96.50407

96.39397

102.77755

102.80291

103.27667

101.44621

97.86863

19.23260

95.22093

98.55297

49.19759

102.08103

102.02004

47.98793

103.97933

106.44343

10.35804

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00312

0.22590

-0.36037

-0.02660

-0.00217

0.21121

0.00003

0.00111

0.01615

0.00482

0.00813

0.23636

0.00042

0.00658

0.22084

0.15894

-4.09126

-4.04912

-5.72202

0.00779

Meas Value

-0.01208

0.00369

1.86415

-1.45608

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T08:03:25-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 153_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:08 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.8

98.8

96.6

95.8

95.1

Lower Limit

80

80

80

80

%Recovery

90.9

97.8

96.7

97.5

96.81975268

10261934

5601364

12058374

4043351

5176126

1.08

0.64

0.83

0.32

0.58

Reference CPS

8063485

367725

10073032

245998

%RSD

0.67

2.24

0.27

3.05

0.651911168

10140919

5533118

11647870

3872888

4920714

3

2

3

2

3

CPS

7332565

359458

9739479

239761

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.03082

-0.01307

-0.00384

0.01921

0.00080

0.00891

0.02168

0.20277

0.00074

0.00688

0.36984

0.00250

0.00053

0.00083

-0.00017

0.00001

0.00006

-0.00273

0.00299

-0.01554

-0.02772

0.02785

0.00441

0.22590

-0.00722

0.00024

0.00112

0.00196

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

54.12475

2.23505

99.71222

312.14653

20.61006

23.19363

1086.51858

89.24504

249.92067

59.41937

3462.88454

138009.80959

78.66973

45.63223

32459.37672

32664.25163

747.08956

8092.04933

222955.21097

1031.08993

FinalConcentration

33.82649

8.34924

32.30028

547.92298

27.06237

1.11752

49.85611

156.07327

10.30503

11.59682

543.25929

44.62252

124.96033

29.70969

1731.44227

69004.90479

39.33486

22.81612

16229.68836

16332.12582

373.54478

4046.02467

111477.60549

515.54496

Meas Value

16.91324

4.17462

16.15014

273.96149

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T08:10:07-05:00

Type Sample

VialNumber 3503

Sample Name 160-34284-B-10-A

Data File Name 154SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.6

97.5

96.8

92.8

91.1

Lower Limit

80

80

80

80

%Recovery

88.1

98.6

103.6

88.6

94.51975268

10261934

5601364

12058374

4043351

5176126

3.41

0.65

3.96

1.43

2.92

Reference CPS

8063485

367725

10073032

245998

%RSD

1.89

0.76

1.74

1.85

2.501866133

9710046

5461023

11673213

3751672

4717760

3

2

3

2

3

CPS

7106177

362734

10438325

218014

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.02213

82.76783

1.15668

55.47146

12.69578

2.15823

0.08684

-0.15047

0.00284

0.01420

-0.00242

9883.89307

42.48663

106.33378

17.55073

85.99611

25.24608

0.20999

0.44176

18.62228

1.22317

0.00368

25.33388

2.23505

3.18542

0.00122

0.01473

0.06380

0.51106

41.38392

0.57834

27.73573

6.34789

1.07911

0.04342

-0.07524

0.00142

0.00710

-0.00121

4941.94653

21.24331

53.16689

8.77536

42.99806

12.62304

0.10500

0.22088

9.31114

0.61159

0.00184

12.66694

1.11752

1.59271

0.00061

0.00736

0.03190

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

89.94805
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020
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Continuing Calibration Verification (CCV) - US EPA Method  6020
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TuneStep
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061719B1

Tune SteMassName R a b (blank) DL BEC Units
3 7 Li 0.999979 0.004911391 0.057592665 0.135317 11.72635 ug/l
3 9 Be 0.999999 0.00141432 1.77281E-05 0.00757 0.012535 ug/l
3 11 B 0.999756 0.000971908 0.000664697 0.263309 0.68391 ug/l
2 23 Na 0.99993 0.002704159 0.029074961 0.333286 10.75194 ug/l
2 24 Mg 0.999559 0.001393065 0.001023863 0.198031 0.734972 ug/l
2 27 Al 0.999981 0.000503946 0.000224659 0.267129 0.4458 ug/l
2 31 P 0.999989 3.45893E-05 0.000307067 3.06165 8.877513 ug/l
2 39 K 0.99968 0.001002578 0.056534213 3.787181 56.38882 ug/l
3 44 Ca 0.999998 0.000116609 0.010164717 48.74809 87.16944 ug/l
3 47 Ti 0.999991 0.000355388 3.6748E-05 0.053504 0.103402 ug/l
2 51 V 0.999998 0.015380325 0.002653 0.021129 0.172493 ug/l
2 52 Cr 0.999599 0.01843634 0.001741975 0.021762 0.094486 ug/l
2 55 Mn 0.999901 0.012870005 0.00034417 0.020312 0.026742 ug/l
2 57 Fe 0.99988 0.000533791 0.000334531 0.309512 0.626708 ug/l
2 59 Co 0.9989 0.0443503 3.76954E-05 0.001481 0.00085 ug/l
2 60 Ni 0.999774 0.01265883 0.000197011 0.011358 0.015563 ug/l
2 63 Cu 0.999357 0.033998634 0.021301317 0.035178 0.626534 ug/l
2 66 Zn 0.999817 0.005141357 0.002030966 0.087651 0.395025 ug/l
2 75 As 0.999785 0.003284311 0.000314548 0.07075 0.095773 ug/l
2 78 Se 0.999996 0.000174172 9.86285E-05 0.476924 0.56627 ug/l
3 88 Sr 0.999992 0.025350246 0.000116646 0.003201 0.004601 ug/l
2 89 Y 0.998811 0.032809396 2.36041E-05 0.000772 0.000719 ug/l
2 90 Zr 0.99916 0.029221465 0.000159796 0.006005 0.005468 ug/l
2 93 Nb 0.999345 0.066597297 0.000955212 0.010734 0.014343 ug/l
3 95 Mo 0.999983 0.004799411 0.011545792 1.316719 2.405669 ug/l
2 101 Ru 0.999777 0.020392541 0.000197578 0.007204 0.009689 ug/l
2 103 Rh 0.999572 0.111397357 0.000737646 0.00322 0.006622 ug/l
2 105 Pd 0.999789 0.023959004 0.00048957 0.012066 0.020434 ug/l
3 107 Ag 0.999984 0.002351252 3.05046E-05 0.003168 0.012974 ug/l
3 111 Cd 0.999993 0.000498933 5.71814E-06 0.033226 0.011461 ug/l
3 118 Sn 0.999979 0.001323355 0.000238379 0.106021 0.180132 ug/l
3 121 Sb 0.999777 0.001841516 0.000123072 0.055027 0.066832 ug/l
2 125 Te 0.999999 1.5841E-05 1.9589E-07 0.064256 0.012366 ug/l
2 133 Cs 1 0.001214849 1.37185E-06 0.001676 0.001129 ug/l
3 137 Ba 0.999799 0.000537867 3.0754E-06 0.010263 0.005718 ug/l
2 139 La 0.999924 0.003181586 5.88258E-07 0.000961 0.000185 ug/l
2 140 Ce 0.999898 0.003843258 3.72474E-06 0.000956 0.000969 ug/l
2 141 Pr 0.999912 0.003670753 1.17618E-06 0.000481 0.00032 ug/l
2 146 Nd 0.999998 0.000728418 1.9567E-07 0.001396 0.000269 ug/l
3 147 Sm 0.99976 0.000817139 1.03834E-06 0.0034 0.001271 ug/l
2 178 Hf 0.999859 0.001548092 5.68489E-06 0.002362 0.003672 ug/l
2 181 Ta 0.99995 0.007369527 0.000815343 0.009865 0.110637 ug/l
2 182 W 0.999888 0.001782804 0.000665488 0.096329 0.373281 ug/l
3 185 Re 0.999989 0.003671307 3.42315E-06 0.001581 0.000932 ug/l
2 195 Pt 0.999967 0.001910408 2.72684E-05 0.006326 0.014274 ug/l
3 197 Au 0.999963 0.002580891 9.9902E-05 0.020791 0.038708 ug/l
3 205 Tl 0.999958 0.005784813 0.000844486 0.090118 0.145983 ug/l
3 206 (Pb) 0.999829 0.001955712 0.000421576 0.114672 0.215561 ug/l
3 207 (Pb) 0.999921 0.001723157 0.000368319 0.10059 0.213747 ug/l
3 208 Pb 0.999945 0.007689604 0.001629593 0.119356 0.211922 ug/l
2 209 Bi 0.999874 0.004776607 0.000351857 0.003257 0.073663 ug/l
3 232 Th 0.999963 0.007879418 0.000167585 0.005033 0.021269 ug/l
3 238 U 0.999999 0.007640738 9.2706E-06 0.000365 0.001213 ug/l
3 6 Li (IS) ug/l
2 45 Sc (IS) ug/l
3 45 Sc (IS) ug/l
2 72 Ge (IS) ug/l
3 72 Ge (IS) ug/l
3 115 In (IS) ug/l
2 165 Ho (IS) ug/l
3 165 Ho (IS) ug/l
2 193 Ir (IS) ug/l
3 193 Ir (IS) ug/l
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Metals Y-intercept Check Page 1 of 1

Date:

Element MDL 3XMDL Y-Intercept Pass/Fail Element MDL 3XMDL Y-Intercept Pass/Fail
LI 2.00 6.00 0.0575927 PASS LI 4.00 12.00 0.057593 PASS
BE 0.20 0.60 1.773E-05 PASS BE 0.40 1.20 0.000018 PASS
B 45.00 135.00 0.0006647 PASS B 45.00 135.00 0.000665 PASS
NA 20.00 60.00 0.029075 PASS NA 75.00 225.00 0.029075 PASS
MG 20.00 60.00 0.0010239 PASS MG 25.00 75.00 0.001024 PASS
AL 20.00 60.00 0.0002247 PASS AL 20.00 60.00 0.000225 PASS
P 45.00 135.00 0.0003071 PASS P 200.00 600.00 0.000307 PASS
K 45.00 135.00 0.0565342 PASS K 40.00 120.00 0.056534 PASS
CA 45.00 135.00 0.0101647 PASS CA 100.00 300.00 0.010165 PASS
TI 2.00 6.00 3.675E-05 PASS TI 2.40 7.20 0.000037 PASS
V 4.00 12.00 0.002653 PASS V 4.00 12.00 0.002653 PASS
CR 4.00 12.00 0.001742 PASS CR 4.50 13.50 0.001742 PASS
MN 0.90 2.70 0.0003442 PASS MN 2.00 6.00 0.000344 PASS
FE 20.00 60.00 0.0003345 PASS FE 20.00 60.00 0.000335 PASS
CO 0.90 2.70 3.77E-05 PASS CO 0.75 2.25 0.000038 PASS
NI 2.00 6.00 0.000197 PASS NI 2.00 6.00 0.000197 PASS
CU 0.40 1.20 0.0213013 PASS CU 4.00 12.00 0.021301 PASS
ZN 7.50 22.50 0.002031 PASS ZN 20.00 60.00 0.002031 PASS
AS 4.00 12.00 0.0003145 PASS AS 4.00 12.00 0.000315 PASS
SE 2.00 6.00 9.863E-05 PASS SE 3.20 9.60 0.000099 PASS
SR 2.00 6.00 0.0001166 PASS SR 2.40 7.20 0.000117 PASS
Y 2.00 6.00 2.36E-05 PASS Y 4.00 12.00 0.000024 PASS
ZR 2.00 6.00 0.0001598 PASS ZR 4.00 12.00 0.000160 PASS
NB 10.00 30.00 0.0009552 PASS NB 12.00 36.00 0.000955 PASS
MO 2.00 6.00 0.0115458 PASS MO 2.00 6.00 0.011546 PASS
RU 4.00 12.00 0.0001976 PASS RU 4.00 12.00 0.000198 PASS
RH 4.00 12.00 0.0007376 PASS RH 4.00 12.00 0.000738 PASS
PD 0.20 0.60 0.0004896 PASS PD 0.40 1.20 0.000490 PASS
AG 0.90 2.70 3.05E-05 PASS AG 0.75 2.25 0.000031 PASS
CD 0.20 0.60 5.718E-06 PASS CD 0.24 0.72 0.000006 PASS
SN 1.20 3.60 0.0002384 PASS SN 0.90 2.70 0.000238 PASS
SB 2.00 6.00 0.0001231 PASS SB 2.00 6.00 0.000123 PASS
TE 7.50 22.50 1.959E-07 PASS TE 4.00 12.00 0.000000 PASS
CS 0.20 0.60 1.372E-06 PASS CS 2.00 6.00 0.000001 PASS
BA 0.90 2.70 3.075E-06 PASS BA 5.00 15.00 0.000003 PASS
LA 0.90 2.70 5.883E-07 PASS LA 0.75 2.25 0.000001 PASS
CE 4.00 12.00 3.725E-06 PASS CE 4.00 12.00 0.000004 PASS
PR 0.90 2.70 1.176E-06 PASS PR 0.75 2.25 0.000001 PASS
ND 0.90 2.70 1.957E-07 PASS ND 0.75 2.25 0.000000 PASS
SM 4.00 12.00 1.038E-06 PASS SM 4.00 12.00 0.000001 PASS
HF 4.00 12.00 5.685E-06 PASS HF 4.00 12.00 0.000006 PASS
TA 4.00 12.00 0.0008153 PASS TA 4.00 12.00 0.000815 PASS
W 2.00 6.00 0.0006655 PASS W 10.00 30.00 0.000665 PASS
RE 0.40 1.20 3.423E-06 PASS RE 4.00 12.00 0.000003 PASS
PT 0.40 1.20 2.727E-05 PASS PT 0.40 1.20 0.000027 PASS
AU 5.00 15.00 9.99E-05 PASS AU 2.00 6.00 0.000100 PASS
TL 0.90 2.70 0.0008445 PASS TL 2.00 6.00 0.000844 PASS
(PB 206) 1.00 3.00 0.0004216 PASS (PB 206) 1.25 3.75 0.000422 PASS
(PB 207) 1.00 3.00 0.0003683 PASS (PB 207) 1.25 3.75 0.000368 PASS
PB 1.00 3.00 0.0016296 PASS PB 1.25 3.75 0.001630 PASS
BI 7.50 22.50 0.0003519 PASS BI 7.50 22.50 0.000352 PASS
TH 0.90 2.70 0.0001676 PASS TH 0.90 2.70 0.000168 PASS
U 0.40 1.20 9.271E-06 PASS U 0.40 1.20 0.000009 PASS

6/18/2019Analyst: 
Instrument: 

CGB
7700
CGB

PPB
Soil
061719B1
7700

Analyst: 
Instrument: 

Water
061719B1

Matrix: 
Units:

Calibration File:
Matrix: 

Units:PPB

Calibration File:
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Calibration for 005CALS.D

Batch Folder:

Analysis File:

DA Date-Time:

Calibration Title:

Calibration Method:

VIS Interpolation Fit:

Tune Step:

C:\ICPMH\1\DATA\061719B1.B\

061719B1.batch.xml

6/17/2019 3:49:30 PM

External Calibration

#1 he.u

#2 nogas.u

Level Standard Data File Sample Name Acq. Date-Time

1 003CALB.D ICIS 1747053 6/17/2019 3:27:32 PM

2 004CALS.D IC 1747054 6/17/2019 3:34:16 PM

3 005CALS.D IC 1747055 6/17/2019 3:40:58 PM

4 006CALS.D IC 1747056 6/17/2019 3:47:32 PM

5

6

7

Page 1 6/18/2019 8:20:29 AM
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Calibration for 005CALS.D

y = 0.0049 * x  + 0.0576

R =  1.0000

DL = 0.1353

BEC = 11.73

Weight: None

Min Conc: <None>

y = 0.0014 * x  + 1.7728E-005

R =  1.0000

DL = 0.00757

BEC = 0.01253

Weight: None

Min Conc: <None>

Page 2 6/18/2019 8:20:30 AM
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Calibration for 005CALS.D

y = 9.7191E-004 * x  + 6.6470E-004

R =  0.9998

DL = 0.2633

BEC = 0.6839

Weight: None

Min Conc: <None>

y = 0.0027 * x  + 0.0291

R =  0.9999

DL = 0.3333

BEC = 10.75

Weight: None

Min Conc: <None>

Page 3 6/18/2019 8:20:30 AM
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Calibration for 005CALS.D

y = 0.0014 * x  + 0.0010

R =  0.9996

DL = 0.198

BEC = 0.735

Weight: None

Min Conc: <None>

y = 5.0395E-004 * x  + 2.2466E-004

R =  1.0000

DL = 0.2671

BEC = 0.4458

Weight: None

Min Conc: <None>

Page 4 6/18/2019 8:20:30 AM
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Calibration for 005CALS.D

y = 3.4589E-005 * x  + 3.0707E-004

R =  1.0000

DL = 3.062

BEC = 8.878

Weight: None

Min Conc: <None>

y = 0.0010 * x  + 0.0565

R =  0.9997

DL = 3.787

BEC = 56.39

Weight: None

Min Conc: <None>

Page 5 6/18/2019 8:20:31 AM
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Calibration for 005CALS.D

y = 1.1661E-004 * x  + 0.0102

R =  1.0000

DL = 48.75

BEC = 87.17

Weight: None

Min Conc: <None>

y = 3.5539E-004 * x  + 3.6748E-005

R =  1.0000

DL = 0.0535

BEC = 0.1034

Weight: None

Min Conc: <None>

Page 6 6/18/2019 8:20:31 AM
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Calibration for 005CALS.D

y = 0.0154 * x  + 0.0027

R =  1.0000

DL = 0.02113

BEC = 0.1725

Weight: None

Min Conc: <None>

y = 0.0184 * x  + 0.0017

R =  0.9996

DL = 0.02176

BEC = 0.09449

Weight: None

Min Conc: <None>

Page 7 6/18/2019 8:20:31 AM
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Calibration for 005CALS.D

y = 0.0129 * x  + 3.4417E-004

R =  0.9999

DL = 0.02031

BEC = 0.02674

Weight: None

Min Conc: <None>

y = 5.3379E-004 * x  + 3.3453E-004

R =  0.9999

DL = 0.3095

BEC = 0.6267

Weight: None

Min Conc: <None>

Page 8 6/18/2019 8:20:32 AM
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Calibration for 005CALS.D

y = 0.0444 * x  + 3.7695E-005

R =  0.9989

DL = 0.001481

BEC = 0.0008499

Weight: None

Min Conc: <None>

y = 0.0127 * x  + 1.9701E-004

R =  0.9998

DL = 0.01136

BEC = 0.01556

Weight: None

Min Conc: <None>

Page 9 6/18/2019 8:20:32 AM
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Calibration for 005CALS.D

y = 0.0340 * x  + 0.0213

R =  0.9994

DL = 0.03518

BEC = 0.6265

Weight: None

Min Conc: <None>

y = 0.0051 * x  + 0.0020

R =  0.9998

DL = 0.08765

BEC = 0.395

Weight: None

Min Conc: <None>

Page 10 6/18/2019 8:20:32 AM
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Calibration for 005CALS.D

y = 0.0033 * x  + 3.1455E-004

R =  0.9998

DL = 0.07075

BEC = 0.09577

Weight: None

Min Conc: <None>

y = 1.7417E-004 * x  + 9.8629E-005

R =  1.0000

DL = 0.4769

BEC = 0.5663

Weight: None

Min Conc: <None>

Page 11 6/18/2019 8:20:33 AM
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Calibration for 005CALS.D

y = 0.0254 * x  + 1.1665E-004

R =  1.0000

DL = 0.003201

BEC = 0.004601

Weight: None

Min Conc: <None>

y = 0.0328 * x  + 2.3604E-005

R =  0.9988

DL = 0.0007721

BEC = 0.0007194

Weight: None

Min Conc: <None>

Page 12 6/18/2019 8:20:33 AM
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Calibration for 005CALS.D

y = 0.0292 * x  + 1.5980E-004

R =  0.9992

DL = 0.006005

BEC = 0.005468

Weight: None

Min Conc: <None>

y = 0.0666 * x  + 9.5521E-004

R =  0.9993

DL = 0.01073

BEC = 0.01434

Weight: None

Min Conc: <None>

Page 13 6/18/2019 8:20:33 AM
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Calibration for 005CALS.D

y = 0.0048 * x  + 0.0115

R =  1.0000

DL = 1.317

BEC = 2.406

Weight: None

Min Conc: <None>

y = 0.0204 * x  + 1.9758E-004

R =  0.9998

DL = 0.007204

BEC = 0.009689

Weight: None

Min Conc: <None>

Page 14 6/18/2019 8:20:34 AM
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Calibration for 005CALS.D

y = 0.1114 * x  + 7.3765E-004

R =  0.9996

DL = 0.00322

BEC = 0.006622

Weight: None

Min Conc: <None>

y = 0.0240 * x  + 4.8957E-004

R =  0.9998

DL = 0.01207

BEC = 0.02043

Weight: None

Min Conc: <None>

Page 15 6/18/2019 8:20:34 AM
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Calibration for 005CALS.D

y = 0.0024 * x  + 3.0505E-005

R =  1.0000

DL = 0.003168

BEC = 0.01297

Weight: None

Min Conc: <None>

y = 4.9893E-004 * x  + 5.7181E-006

R =  1.0000

DL = 0.03323

BEC = 0.01146

Weight: None

Min Conc: <None>

Page 16 6/18/2019 8:20:35 AM
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Calibration for 005CALS.D

y = 0.0013 * x  + 2.3838E-004

R =  1.0000

DL = 0.106

BEC = 0.1801

Weight: None

Min Conc: <None>

y = 0.0018 * x  + 1.2307E-004

R =  0.9998

DL = 0.05503

BEC = 0.06683

Weight: None

Min Conc: <None>

Page 17 6/18/2019 8:20:35 AM
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Calibration for 005CALS.D

y = 1.5841E-005 * x  + 1.9589E-007

R =  1.0000

DL = 0.06426

BEC = 0.01237

Weight: None

Min Conc: <None>

y = 0.0012 * x  + 1.3719E-006

R =  1.0000

DL = 0.001676

BEC = 0.001129

Weight: None

Min Conc: <None>

Page 18 6/18/2019 8:20:35 AM
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Calibration for 005CALS.D

y = 5.3787E-004 * x  + 3.0754E-006

R =  0.9998

DL = 0.01026

BEC = 0.005718

Weight: None

Min Conc: <None>

y = 0.0032 * x  + 5.8826E-007

R =  0.9999

DL = 0.0009607

BEC = 0.0001849

Weight: None

Min Conc: <None>

Page 19 6/18/2019 8:20:36 AM
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Calibration for 005CALS.D

y = 0.0038 * x  + 3.7247E-006

R =  0.9999

DL = 0.0009565

BEC = 0.0009692

Weight: None

Min Conc: <None>

y = 0.0037 * x  + 1.1762E-006

R =  0.9999

DL = 0.0004809

BEC = 0.0003204

Weight: None

Min Conc: <None>

Page 20 6/18/2019 8:20:36 AM
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Calibration for 005CALS.D

y = 7.2842E-004 * x  + 1.9567E-007

R =  1.0000

DL = 0.001396

BEC = 0.0002686

Weight: None

Min Conc: <None>

y = 8.1714E-004 * x  + 1.0383E-006

R =  0.9998

DL = 0.0034

BEC = 0.001271

Weight: None

Min Conc: <None>

Page 21 6/18/2019 8:20:36 AM

Page 678 of 1906



Calibration for 005CALS.D

y = 0.0015 * x  + 5.6849E-006

R =  0.9999

DL = 0.002362

BEC = 0.003672

Weight: None

Min Conc: <None>

y = 0.0074 * x  + 8.1534E-004

R =  1.0000

DL = 0.009865

BEC = 0.1106

Weight: None

Min Conc: <None>

Page 22 6/18/2019 8:20:37 AM
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Calibration for 005CALS.D

y = 0.0018 * x  + 6.6549E-004

R =  0.9999

DL = 0.09633

BEC = 0.3733

Weight: None

Min Conc: <None>

y = 0.0037 * x  + 3.4232E-006

R =  1.0000

DL = 0.001581

BEC = 0.0009324

Weight: None

Min Conc: <None>

Page 23 6/18/2019 8:20:37 AM
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Calibration for 005CALS.D

y = 0.0019 * x  + 2.7268E-005

R =  1.0000

DL = 0.006326

BEC = 0.01427

Weight: None

Min Conc: <None>

y = 0.0026 * x  + 9.9902E-005

R =  1.0000

DL = 0.02079

BEC = 0.03871

Weight: None

Min Conc: <None>

Page 24 6/18/2019 8:20:37 AM
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Calibration for 005CALS.D

y = 0.0058 * x  + 8.4449E-004

R =  1.0000

DL = 0.09012

BEC = 0.146

Weight: None

Min Conc: <None>

y = 0.0020 * x  + 4.2158E-004

R =  0.9998

DL = 0.1147

BEC = 0.2156

Weight: None

Min Conc: <None>

Page 25 6/18/2019 8:20:38 AM
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Calibration for 005CALS.D

y = 0.0017 * x  + 3.6832E-004

R =  0.9999

DL = 0.1006

BEC = 0.2137

Weight: None

Min Conc: <None>

y = 0.0077 * x  + 0.0016

R =  0.9999

DL = 0.1194

BEC = 0.2119

Weight: None

Min Conc: <None>

Page 26 6/18/2019 8:20:38 AM
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Calibration for 005CALS.D

y = 0.0048 * x  + 3.5186E-004

R =  0.9999

DL = 0.003257

BEC = 0.07366

Weight: None

Min Conc: <None>

y = 0.0079 * x  + 1.6759E-004

R =  1.0000

DL = 0.005033

BEC = 0.02127

Weight: None

Min Conc: <None>

Page 27 6/18/2019 8:20:38 AM
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Calibration for 005CALS.D

y = 0.0076 * x  + 9.2706E-006

R =  1.0000

DL = 0.0003654

BEC = 0.001213

Weight: None

Min Conc: <None>

Page 28 6/18/2019 8:20:39 AM
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Calibration for 005CALS.D

Page 29 6/18/2019 8:20:39 AM
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Calibration for 005CALS.D

Page 30 6/18/2019 8:20:39 AM
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Calibration for 005CALS.D

Page 31 6/18/2019 8:20:40 AM
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Calibration for 005CALS.D

Page 32 6/18/2019 8:20:40 AM
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Calibration for 005CALS.D

Page 33 6/18/2019 8:20:40 AM
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061719B2-2

Tune SteMassName R a b (blank) DL BEC Units
3 7 Li 0.999881 0.004919221 0.059505278 0.45465 12.09648 ug/l
3 9 Be 0.999874 0.001445124 7.99804E-06 0.002872 0.005535 ug/l
3 11 B 0.999584 0.001006059 0.00709069 0.49398 7.047983 ug/l
2 23 Na 0.999211 0.002497958 0.026372197 0.699897 10.5575 ug/l
2 24 Mg 0.998939 0.001271026 0.000535203 0.163854 0.421079 ug/l
2 27 Al 0.99965 0.000470409 0.000157035 0.13843 0.333828 ug/l
2 31 P 0.999682 3.19745E-05 0.000226459 4.113706 7.082484 ug/l
2 39 K 0.998934 0.000945471 0.053794198 2.667835 56.89669 ug/l
3 44 Ca 0.99996 0.000116281 0.002999441 0.268951 25.79476 ug/l
3 47 Ti 0.999897 0.000345994 1.94126E-05 0.007934 0.056107 ug/l
2 51 V 0.999575 0.01426051 0.00174069 0.011108 0.122064 ug/l
2 52 Cr 0.99943 0.017326124 0.001729169 0.034028 0.099801 ug/l
2 55 Mn 0.99908 0.01202098 0.000194697 0.021152 0.016196 ug/l
2 57 Fe 0.998861 0.000495199 0.000415835 0.358899 0.839731 ug/l
2 59 Co 0.996715 0.040700687 9.94779E-05 0.00159 0.002444 ug/l
2 60 Ni 0.998873 0.011646253 0.000126403 0.00515 0.010854 ug/l
2 63 Cu 0.997653 0.031285384 0.01948792 0.019914 0.622908 ug/l
2 66 Zn 0.998468 0.004743746 0.001029237 0.094476 0.216967 ug/l
2 75 As 0.999132 0.003032505 0.000288575 0.105794 0.09516 ug/l
2 78 Se 0.999896 0.000162127 5.86799E-05 0.378417 0.361938 ug/l
3 88 Sr 0.999992 0.024901481 9.05474E-05 0.000796 0.003636 ug/l
2 89 Y 0.997164 0.030365295 4.06347E-05 0.002662 0.001338 ug/l
2 90 Zr 0.997948 0.027153527 0.000207981 0.003971 0.007659 ug/l
2 93 Nb 0.998208 0.061562968 0.004144508 0.019445 0.067321 ug/l
3 95 Mo 0.99994 0.004656295 0.002013842 0.064319 0.432499 ug/l
2 101 Ru 0.99899 0.018780116 0.000171605 0.001019 0.009138 ug/l
2 103 Rh 0.998341 0.102143355 0.000922335 0.004392 0.00903 ug/l
2 105 Pd 0.999093 0.021870117 0.000393218 0.007081 0.01798 ug/l
3 107 Ag 0.999895 0.002290191 3.36745E-05 0.007547 0.014704 ug/l
3 111 Cd 0.999818 0.000487268 2.9274E-06 0.009027 0.006008 ug/l
3 118 Sn 0.999994 0.001315398 0.000208259 0.033346 0.158324 ug/l
3 121 Sb 0.999989 0.001796452 0.000113049 0.021461 0.062929 ug/l
2 125 Te 0.999125 1.48618E-05 9.91617E-07 0.181944 0.066723 ug/l
2 133 Cs 0.999667 0.001149592 5.77428E-06 0.007221 0.005023 ug/l
3 137 Ba 0.999892 0.000562764 4.60511E-06 0.0114 0.008183 ug/l
2 139 La 0.999294 0.003052567 9.86909E-07 0.00168 0.000323 ug/l
2 140 Ce 0.999205 0.003656664 1.38815E-06 0.000276 0.00038 ug/l
2 141 Pr 0.99922 0.003447199 1.98111E-06 0.000277 0.000575 ug/l
2 146 Nd 0.99968 0.000679554 1.95489E-07 0.001495 0.000288 ug/l
3 147 Sm 0.999988 0.000824949 1.19702E-06 0.001521 0.001451 ug/l
2 178 Hf 0.999187 0.001431364 5.72424E-06 0.006287 0.003999 ug/l
2 181 Ta 0.999611 0.006897192 0.000865118 0.033201 0.12543 ug/l
2 182 W 0.999333 0.001651319 0.00210484 0.018539 1.274642 ug/l
3 185 Re 0.999866 0.003672772 4.7251E-06 0.000824 0.001287 ug/l
2 195 Pt 0.999719 0.00176762 2.97193E-05 0.007853 0.016813 ug/l
3 197 Au 0.999953 0.002584506 0.000369314 0.02755 0.142896 ug/l
3 205 Tl 0.99973 0.005689836 0.000539893 0.004071 0.094887 ug/l
3 206 (Pb) 0.999955 0.001935314 0.00025827 0.006001 0.133451 ug/l
3 207 (Pb) 1 0.001706694 0.000261841 0.016912 0.15342 ug/l
3 208 Pb 0.999996 0.007582796 0.001037717 0.016717 0.136851 ug/l
2 209 Bi 0.999276 0.004419634 0.000552362 0.022061 0.124979 ug/l
3 232 Th 0.999947 0.007708371 0.000105354 0.002705 0.013668 ug/l
3 238 U 0.999983 0.007506478 1.24608E-05 0.000686 0.00166 ug/l
3 6 Li (IS) ug/l
2 45 Sc (IS) ug/l
3 45 Sc (IS) ug/l
2 72 Ge (IS) ug/l
3 72 Ge (IS) ug/l
3 115 In (IS) ug/l
2 165 Ho (IS) ug/l
3 165 Ho (IS) ug/l
2 193 Ir (IS) ug/l
3 193 Ir (IS) ug/l
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Metals Y-intercept Check Page 1 of 1

Date:

Element MDL 3XMDL Y-Intercept Pass/Fail Element MDL 3XMDL Y-Intercept Pass/Fail
LI 2.00 6.00 0.0595053 PASS LI 4.00 12.00 0.059505 PASS
BE 0.20 0.60 7.998E-06 PASS BE 0.40 1.20 0.000008 PASS
B 45.00 135.00 0.0070907 PASS B 45.00 135.00 0.007091 PASS
NA 20.00 60.00 0.0263722 PASS NA 75.00 225.00 0.026372 PASS
MG 20.00 60.00 0.0005352 PASS MG 25.00 75.00 0.000535 PASS
AL 20.00 60.00 0.000157 PASS AL 20.00 60.00 0.000157 PASS
P 45.00 135.00 0.0002265 PASS P 200.00 600.00 0.000226 PASS
K 45.00 135.00 0.0537942 PASS K 40.00 120.00 0.053794 PASS
CA 45.00 135.00 0.0029994 PASS CA 100.00 300.00 0.002999 PASS
TI 2.00 6.00 1.941E-05 PASS TI 2.40 7.20 0.000019 PASS
V 4.00 12.00 0.0017407 PASS V 4.00 12.00 0.001741 PASS
CR 4.00 12.00 0.0017292 PASS CR 4.50 13.50 0.001729 PASS
MN 0.90 2.70 0.0001947 PASS MN 2.00 6.00 0.000195 PASS
FE 20.00 60.00 0.0004158 PASS FE 20.00 60.00 0.000416 PASS
CO 0.90 2.70 9.948E-05 PASS CO 0.75 2.25 0.000099 PASS
NI 2.00 6.00 0.0001264 PASS NI 2.00 6.00 0.000126 PASS
CU 0.40 1.20 0.0194879 PASS CU 4.00 12.00 0.019488 PASS
ZN 7.50 22.50 0.0010292 PASS ZN 20.00 60.00 0.001029 PASS
AS 4.00 12.00 0.0002886 PASS AS 4.00 12.00 0.000289 PASS
SE 2.00 6.00 5.868E-05 PASS SE 3.20 9.60 0.000059 PASS
SR 2.00 6.00 9.055E-05 PASS SR 2.40 7.20 0.000091 PASS
Y 2.00 6.00 4.063E-05 PASS Y 4.00 12.00 0.000041 PASS
ZR 2.00 6.00 0.000208 PASS ZR 4.00 12.00 0.000208 PASS
NB 10.00 30.00 0.0041445 PASS NB 12.00 36.00 0.004145 PASS
MO 2.00 6.00 0.0020138 PASS MO 2.00 6.00 0.002014 PASS
RU 4.00 12.00 0.0001716 PASS RU 4.00 12.00 0.000172 PASS
RH 4.00 12.00 0.0009223 PASS RH 4.00 12.00 0.000922 PASS
PD 0.20 0.60 0.0003932 PASS PD 0.40 1.20 0.000393 PASS
AG 0.90 2.70 3.367E-05 PASS AG 0.75 2.25 0.000034 PASS
CD 0.20 0.60 2.927E-06 PASS CD 0.24 0.72 0.000003 PASS
SN 1.20 3.60 0.0002083 PASS SN 0.90 2.70 0.000208 PASS
SB 2.00 6.00 0.000113 PASS SB 2.00 6.00 0.000113 PASS
TE 7.50 22.50 9.916E-07 PASS TE 4.00 12.00 0.000001 PASS
CS 0.20 0.60 5.774E-06 PASS CS 2.00 6.00 0.000006 PASS
BA 0.90 2.70 4.605E-06 PASS BA 5.00 15.00 0.000005 PASS
LA 0.90 2.70 9.869E-07 PASS LA 0.75 2.25 0.000001 PASS
CE 4.00 12.00 1.388E-06 PASS CE 4.00 12.00 0.000001 PASS
PR 0.90 2.70 1.981E-06 PASS PR 0.75 2.25 0.000002 PASS
ND 0.90 2.70 1.955E-07 PASS ND 0.75 2.25 0.000000 PASS
SM 4.00 12.00 1.197E-06 PASS SM 4.00 12.00 0.000001 PASS
HF 4.00 12.00 5.724E-06 PASS HF 4.00 12.00 0.000006 PASS
TA 4.00 12.00 0.0008651 PASS TA 4.00 12.00 0.000865 PASS
W 2.00 6.00 0.0021048 PASS W 10.00 30.00 0.002105 PASS
RE 0.40 1.20 4.725E-06 PASS RE 4.00 12.00 0.000005 PASS
PT 0.40 1.20 2.972E-05 PASS PT 0.40 1.20 0.000030 PASS
AU 5.00 15.00 0.0003693 PASS AU 2.00 6.00 0.000369 PASS
TL 0.90 2.70 0.0005399 PASS TL 2.00 6.00 0.000540 PASS
(PB 206) 1.00 3.00 0.0002583 PASS (PB 206) 1.25 3.75 0.000258 PASS
(PB 207) 1.00 3.00 0.0002618 PASS (PB 207) 1.25 3.75 0.000262 PASS
PB 1.00 3.00 0.0010377 PASS PB 1.25 3.75 0.001038 PASS
BI 7.50 22.50 0.0005524 PASS BI 7.50 22.50 0.000552 PASS
TH 0.90 2.70 0.0001054 PASS TH 0.90 2.70 0.000105 PASS
U 0.40 1.20 1.246E-05 PASS U 0.40 1.20 0.000012 PASS

6/18/2019Analyst: 
Instrument: 

CGB
7700
CGB

PPB
Soil
061719B1-2
7700

Analyst: 
Instrument: 

Water
061719B1-2

Matrix: 
Units:

Calibration File:
Matrix: 

Units:PPB

Calibration File:
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Calibration for 079CALS.D

Batch Folder:

Analysis File:

DA Date-Time:

Calibration Title:

Calibration Method:

VIS Interpolation Fit:

Tune Step:

C:\ICPMH\1\DATA\061719B1.B\

061719B1.batch.xml

6/18/2019 12:07:29 AM

External Calibration

#1 he.u

#2 nogas.u

Level Standard Data File Sample Name Acq. Date-Time

1 078CALB.D ICIS 1747053 6/17/2019 11:45:15 PM

2 079CALS.D IC 1747054 6/17/2019 11:51:57 PM

3 080CALS.D IC 1747055 6/17/2019 11:58:39 PM

4 081CALS.D IC 1747056 6/18/2019 12:05:17 AM

5

6

7

Page 1 6/18/2019 8:21:58 AM
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Calibration for 079CALS.D

y = 0.0049 * x  + 0.0595

R =  0.9999

DL = 0.4547

BEC = 12.1

Weight: None

Min Conc: <None>

y = 0.0014 * x  + 7.9980E-006

R =  0.9999

DL = 0.002872

BEC = 0.005535

Weight: None

Min Conc: <None>

Page 2 6/18/2019 8:21:59 AM
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Calibration for 079CALS.D

y = 0.0010 * x  + 0.0071

R =  0.9996

DL = 0.494

BEC = 7.048

Weight: None

Min Conc: <None>

y = 0.0025 * x  + 0.0264

R =  0.9992

DL = 0.6999

BEC = 10.56

Weight: None

Min Conc: <None>

Page 3 6/18/2019 8:21:59 AM
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Calibration for 079CALS.D

y = 0.0013 * x  + 5.3520E-004

R =  0.9989

DL = 0.1639

BEC = 0.4211

Weight: None

Min Conc: <None>

y = 4.7041E-004 * x  + 1.5704E-004

R =  0.9997

DL = 0.1384

BEC = 0.3338

Weight: None

Min Conc: <None>

Page 4 6/18/2019 8:21:59 AM
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Calibration for 079CALS.D

y = 3.1974E-005 * x  + 2.2646E-004

R =  0.9997

DL = 4.114

BEC = 7.082

Weight: None

Min Conc: <None>

y = 9.4547E-004 * x  + 0.0538

R =  0.9989

DL = 2.668

BEC = 56.9

Weight: None

Min Conc: <None>

Page 5 6/18/2019 8:22:00 AM
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Calibration for 079CALS.D

y = 1.1628E-004 * x  + 0.0030

R =  1.0000

DL = 0.269

BEC = 25.79

Weight: None

Min Conc: <None>

y = 3.4599E-004 * x  + 1.9413E-005

R =  0.9999

DL = 0.007934

BEC = 0.05611

Weight: None

Min Conc: <None>

Page 6 6/18/2019 8:22:00 AM
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Calibration for 079CALS.D

y = 0.0143 * x  + 0.0017

R =  0.9996

DL = 0.01111

BEC = 0.1221

Weight: None

Min Conc: <None>

y = 0.0173 * x  + 0.0017

R =  0.9994

DL = 0.03403

BEC = 0.0998

Weight: None

Min Conc: <None>

Page 7 6/18/2019 8:22:00 AM
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Calibration for 079CALS.D

y = 0.0120 * x  + 1.9470E-004

R =  0.9991

DL = 0.02115

BEC = 0.0162

Weight: None

Min Conc: <None>

y = 4.9520E-004 * x  + 4.1583E-004

R =  0.9989

DL = 0.3589

BEC = 0.8397

Weight: None

Min Conc: <None>

Page 8 6/18/2019 8:22:01 AM
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Calibration for 079CALS.D

y = 0.0407 * x  + 9.9478E-005

R =  0.9967

DL = 0.00159

BEC = 0.002444

Weight: None

Min Conc: <None>

y = 0.0116 * x  + 1.2640E-004

R =  0.9989

DL = 0.00515

BEC = 0.01085

Weight: None

Min Conc: <None>

Page 9 6/18/2019 8:22:01 AM
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Calibration for 079CALS.D

y = 0.0313 * x  + 0.0195

R =  0.9977

DL = 0.01991

BEC = 0.6229

Weight: None

Min Conc: <None>

y = 0.0047 * x  + 0.0010

R =  0.9985

DL = 0.09448

BEC = 0.217

Weight: None

Min Conc: <None>

Page 10 6/18/2019 8:22:01 AM
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Calibration for 079CALS.D

y = 0.0030 * x  + 2.8857E-004

R =  0.9991

DL = 0.1058

BEC = 0.09516

Weight: None

Min Conc: <None>

y = 1.6213E-004 * x  + 5.8680E-005

R =  0.9999

DL = 0.3784

BEC = 0.3619

Weight: None

Min Conc: <None>

Page 11 6/18/2019 8:22:02 AM
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Calibration for 079CALS.D

y = 0.0249 * x  + 9.0547E-005

R =  1.0000

DL = 0.0007958

BEC = 0.003636

Weight: None

Min Conc: <None>

y = 0.0304 * x  + 4.0635E-005

R =  0.9972

DL = 0.002662

BEC = 0.001338

Weight: None

Min Conc: <None>

Page 12 6/18/2019 8:22:02 AM
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Calibration for 079CALS.D

y = 0.0272 * x  + 2.0798E-004

R =  0.9979

DL = 0.003971

BEC = 0.007659

Weight: None

Min Conc: <None>

y = 0.0616 * x  + 0.0041

R =  0.9982

DL = 0.01945

BEC = 0.06732

Weight: None

Min Conc: <None>

Page 13 6/18/2019 8:22:03 AM
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Calibration for 079CALS.D

y = 0.0047 * x  + 0.0020

R =  0.9999

DL = 0.06432

BEC = 0.4325

Weight: None

Min Conc: <None>

y = 0.0188 * x  + 1.7160E-004

R =  0.9990

DL = 0.001019

BEC = 0.009138

Weight: None

Min Conc: <None>

Page 14 6/18/2019 8:22:03 AM
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Calibration for 079CALS.D

y = 0.1021 * x  + 9.2233E-004

R =  0.9983

DL = 0.004392

BEC = 0.00903

Weight: None

Min Conc: <None>

y = 0.0219 * x  + 3.9322E-004

R =  0.9991

DL = 0.007081

BEC = 0.01798

Weight: None

Min Conc: <None>

Page 15 6/18/2019 8:22:03 AM
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Calibration for 079CALS.D

y = 0.0023 * x  + 3.3674E-005

R =  0.9999

DL = 0.007547

BEC = 0.0147

Weight: None

Min Conc: <None>

y = 4.8727E-004 * x  + 2.9274E-006

R =  0.9998

DL = 0.009027

BEC = 0.006008

Weight: None

Min Conc: <None>

Page 16 6/18/2019 8:22:04 AM
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Calibration for 079CALS.D

y = 0.0013 * x  + 2.0826E-004

R =  1.0000

DL = 0.03335

BEC = 0.1583

Weight: None

Min Conc: <None>

y = 0.0018 * x  + 1.1305E-004

R =  1.0000

DL = 0.02146

BEC = 0.06293

Weight: None

Min Conc: <None>

Page 17 6/18/2019 8:22:04 AM
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Calibration for 079CALS.D

y = 1.4862E-005 * x  + 9.9162E-007

R =  0.9991

DL = 0.1819

BEC = 0.06672

Weight: None

Min Conc: <None>

y = 0.0011 * x  + 5.7743E-006

R =  0.9997

DL = 0.007221

BEC = 0.005023

Weight: None

Min Conc: <None>

Page 18 6/18/2019 8:22:04 AM
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Calibration for 079CALS.D

y = 5.6276E-004 * x  + 4.6051E-006

R =  0.9999

DL = 0.0114

BEC = 0.008183

Weight: None

Min Conc: <None>

y = 0.0031 * x  + 9.8691E-007

R =  0.9993

DL = 0.00168

BEC = 0.0003233

Weight: None

Min Conc: <None>

Page 19 6/18/2019 8:22:05 AM
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Calibration for 079CALS.D

y = 0.0037 * x  + 1.3882E-006

R =  0.9992

DL = 0.0002761

BEC = 0.0003796

Weight: None

Min Conc: <None>

y = 0.0034 * x  + 1.9811E-006

R =  0.9992

DL = 0.0002769

BEC = 0.0005747

Weight: None

Min Conc: <None>

Page 20 6/18/2019 8:22:05 AM

Page 712 of 1906



Calibration for 079CALS.D

y = 6.7955E-004 * x  + 1.9549E-007

R =  0.9997

DL = 0.001495

BEC = 0.0002877

Weight: None

Min Conc: <None>

y = 8.2495E-004 * x  + 1.1970E-006

R =  1.0000

DL = 0.001521

BEC = 0.001451

Weight: None

Min Conc: <None>

Page 21 6/18/2019 8:22:06 AM
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Calibration for 079CALS.D

y = 0.0014 * x  + 5.7242E-006

R =  0.9992

DL = 0.006287

BEC = 0.003999

Weight: None

Min Conc: <None>

y = 0.0069 * x  + 8.6512E-004

R =  0.9996

DL = 0.0332

BEC = 0.1254

Weight: None

Min Conc: <None>

Page 22 6/18/2019 8:22:06 AM
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Calibration for 079CALS.D

y = 0.0017 * x  + 0.0021

R =  0.9993

DL = 0.01854

BEC = 1.275

Weight: None

Min Conc: <None>

y = 0.0037 * x  + 4.7251E-006

R =  0.9999

DL = 0.0008236

BEC = 0.001287

Weight: None

Min Conc: <None>

Page 23 6/18/2019 8:22:06 AM

Page 715 of 1906



Calibration for 079CALS.D

y = 0.0018 * x  + 2.9719E-005

R =  0.9997

DL = 0.007853

BEC = 0.01681

Weight: None

Min Conc: <None>

y = 0.0026 * x  + 3.6931E-004

R =  1.0000

DL = 0.02755

BEC = 0.1429

Weight: None

Min Conc: <None>

Page 24 6/18/2019 8:22:07 AM
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Calibration for 079CALS.D

y = 0.0057 * x  + 5.3989E-004

R =  0.9997

DL = 0.004071

BEC = 0.09489

Weight: None

Min Conc: <None>

y = 0.0019 * x  + 2.5827E-004

R =  1.0000

DL = 0.006001

BEC = 0.1335

Weight: None

Min Conc: <None>

Page 25 6/18/2019 8:22:07 AM
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Calibration for 079CALS.D

y = 0.0017 * x  + 2.6184E-004

R =  1.0000

DL = 0.01691

BEC = 0.1534

Weight: None

Min Conc: <None>

y = 0.0076 * x  + 0.0010

R =  1.0000

DL = 0.01672

BEC = 0.1369

Weight: None

Min Conc: <None>

Page 26 6/18/2019 8:22:07 AM
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Calibration for 079CALS.D

y = 0.0044 * x  + 5.5236E-004

R =  0.9993

DL = 0.02206

BEC = 0.125

Weight: None

Min Conc: <None>

y = 0.0077 * x  + 1.0535E-004

R =  0.9999

DL = 0.002705

BEC = 0.01367

Weight: None

Min Conc: <None>

Page 27 6/18/2019 8:22:08 AM
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Calibration for 079CALS.D

y = 0.0075 * x  + 1.2461E-005

R =  1.0000

DL = 0.0006858

BEC = 0.00166

Weight: None

Min Conc: <None>

Page 28 6/18/2019 8:22:08 AM
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Calibration for 079CALS.D

Page 29 6/18/2019 8:22:08 AM
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Calibration for 079CALS.D

Page 30 6/18/2019 8:22:09 AM
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Calibration for 079CALS.D

Page 31 6/18/2019 8:22:09 AM

Page 723 of 1906



Calibration for 079CALS.D

Page 32 6/18/2019 8:22:10 AM
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Calibration for 079CALS.D

Page 33 6/18/2019 8:22:10 AM
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Tune Report

Tune File         : autotune.u               
Comment           :                               

       m/z      Range      Count       Mean       RSD% Background 
         7     50,000    44306.0    45742.9       2.17       1.40 
        89    100,000    73751.0    73040.1       2.04       3.30 
       205     50,000    35576.0    36255.0       2.81      11.50 

Integration Time:     0.1000 sec
 Sampling Period:     0.3100 sec
               n:        200
           Oxide:   156/140      0.497%
  Doubly Charged:    70/140      1.248%

      m/z:          7         89        205
   Height:     45,871     76,082     37,475
     Axis:       7.00      89.05     205.05
    W-50%:       0.65       0.60       0.55
    W-10%:      0.700      0.700     0.7500

Integration Time:     0.1000 sec
Acquisition Time:    22.7600 sec

Y axis : Linear  
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Tune Report

Tune File         : autotune.u               
Comment           :                               

Tuning Parameters
===Plasma Condition===          ===Ion Lenses===                ===Q-Pole Parameters===        
      RF Power  :   1550 W           Extract 1  :      0 V            AMU Gain  :    117       
   RF Matching  :    1.5 V           Extract 2  :   -150 V          AMU Offset  :    128       
    Smpl Depth  :      8 mm         Omega Bias  :    -75 V           Axis Gain  : 0.9977       
       Torch-H  :   -1.9 mm         Omega Lens  :      7 V         Axis Offset  :    0.1       
       Torch-V  :      2 mm      Cell Entrance  :    -30 V             QP Bias  :     -3 V     
   Carrier Gas  :   0.55 L/min       Cell Exit  :    -50 V                                     
 Dilution Mode  :     ON               Deflect  :     11 V      ===Detector Parameters===      
  Dilution Gas  :    0.5 L/min      Plate Bias  :    -40 V       Discriminator  :    4.5 mV    
  Optional Gas  :      0 %      ===Octopole Parameters===            Analog HV  :   1699 V     
Nebulizer Pump  :    0.1 rps           OctP RF  :    170 V            Pulse HV  :   1218 V     
   Sample Pump  :    --- rps         OctP Bias  :     -8 V                                     
      S/C Temp  :      2 degC                                                                  
                                                                                               
===Reaction Cell===                                                                            
 Reaction Mode  :    OFF                                                                       
        H2 Gas  :      0 mL/min         He Gas  :      0 mL/min   Optional Gas  :    --- %     
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Tune Report

Tune File         : he.u                     
Comment           :                               

       m/z      Range      Count       Mean       RSD% Background 
        59     20,000    11951.0    11777.9       2.62       0.30 
        89     10,000     8898.0     8992.4       2.90       0.70 
       140     50,000    25199.0    25482.7       2.40       0.70 
       205     50,000    22951.0    22834.8       2.86       1.10 
   156/140          1     0.171%     0.177%      17.51            
    70/140          2     1.496%     1.487%       7.60            

Integration Time:     0.1000 sec
 Sampling Period:     0.6200 sec
               n:        200
           Oxide:   156/140      0.236%
  Doubly Charged:    70/140      1.419%

      m/z:         59         89        205
   Height:     12,012      9,452     24,020
     Axis:      59.00      89.10     205.05
    W-50%:       0.60       0.60       0.45
    W-10%:      0.700      0.700      0.700

Integration Time:     0.1000 sec
Acquisition Time:    22.5600 sec

Y axis : Linear  
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Tune Report

Tune File         : he.u                     
Comment           :                               

Tuning Parameters
===Plasma Condition===          ===Ion Lenses===                ===Q-Pole Parameters===        
      RF Power  :   1550 W           Extract 1  :      0 V            AMU Gain  :    117       
   RF Matching  :    1.5 V           Extract 2  :   -150 V          AMU Offset  :    128       
    Smpl Depth  :      8 mm         Omega Bias  :    -75 V           Axis Gain  : 0.9977       
       Torch-H  :   -1.9 mm         Omega Lens  :      7 V         Axis Offset  :    0.1       
       Torch-V  :      2 mm      Cell Entrance  :    -30 V             QP Bias  :    -15 V     
   Carrier Gas  :   0.55 L/min       Cell Exit  :    -60 V                                     
 Dilution Mode  :     ON               Deflect  :   -0.8 V      ===Detector Parameters===      
  Dilution Gas  :    0.5 L/min      Plate Bias  :    -60 V       Discriminator  :    4.5 mV    
  Optional Gas  :      0 %      ===Octopole Parameters===            Analog HV  :   1699 V     
Nebulizer Pump  :    0.1 rps           OctP RF  :    170 V            Pulse HV  :   1218 V     
   Sample Pump  :    --- rps         OctP Bias  :    -18 V                                     
      S/C Temp  :      2 degC                                                                  
                                                                                               
===Reaction Cell===                                                                            
 Reaction Mode  :     ON                                                                       
        H2 Gas  :      0 mL/min         He Gas  :    4.3 mL/min   Optional Gas  :    --- %     

Page: 2
Generated : Jun 17, 2019 14:50:43
Printed   : Jun 17, 2019 14:50:48Page 734 of 1906



C:\ICPMH\1\DATA\061719B1.B\QCTUNE00.D

6/17/2019 PM 03:18 1

QC Tune Report

 

Data File: C:\ICPMH\1\7500\QCTUNE.D

Date Acquired: 17 Jun 2019  03:13:40 pm

Operator: CB 7700

Misc Info:

Vial Number: 1307

Current Method: C:\ICPMH\1\METHODS\TN_6020.m

 

 

Minimum Response(CPS)

Element               Actual            Required            Flag

 

RSD (%)

Element               Actual            Required            Flag

    6  Li                1.68                5.00                    

   59  Co                0.88                5.00                    

  115  In                0.77                5.00                    

  205  Tl                0.89                5.00                    

 

Ion Ratio

Element               Actual            Required            Flag

 

Maximum Bkg. Count(CPS)

Element               Actual            Required            Flag
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C:\ICPMH\1\DATA\061719B1.B\QCTUNE00.D

6/17/2019 PM 03:18 2

m/z->4.50        5.00 5.50 6.00 6.50 7.00 7.50

1.0E+7

5.0E+6

6 Li

Mass Calib.

   Actual: 6.05

   Required: 5.90-6.10

   Flag:

Peak Width

   Actual: 0.60

   Required: 0.90

   Flag:

m/z->57.50        58.00 58.50 59.00 59.50 60.00 60.50

2.0E+6

1.0E+6

59 Co

Mass Calib.

   Actual: 59.05

   Required: 58.90-59.10

   Flag:

Peak Width

   Actual: 0.65

   Required: 0.90

   Flag:

m/z->113.50        114.00 114.50 115.00 115.50 116.00 116.50

2.0E+7

1.0E+7

115 In

Mass Calib.

   Actual: 115.10

   Required: 114.90-115.10

   Flag:

Peak Width

   Actual: 0.60

   Required: 0.90

   Flag:

m/z->203.50        204.00 204.50 205.00 205.50 206.00 206.50

2.0E+6

1.0E+6

205 Tl

Mass Calib.

   Actual: 205.05

   Required: 204.90-205.10

   Flag:

Peak Width

   Actual: 0.65

   Required: 0.90

   Flag:

 

QC Tune Result:Pass
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C:\ICPMH\1\DATA\061719B1.B\QCTUNE00.D

6/17/2019 PM 03:18 3

Replicated Data:    Tune #1
Mass      Count(CPS)
6         2999254.00        2959166.00        2994706.00        3006684.00        2995298.00
          

7         180913.59         181829.70         182196.30         182118.70         181912.80
          

8         17.50             12.00             20.00             22.00             31.00
          

58        963877.69         963413.00         953818.88         954313.69         955880.00
          

59        893465.81         901031.81         901490.81         899828.13         901454.31
          

60        415824.41         406162.19         407272.69         408182.19         406884.81
          

95        494607.00         483075.91         477255.31         483317.41         484163.41
          

111       510540.41         491949.81         491492.69         492208.81         492072.00
          

114       1127024.00        1116092.00        1114135.00        1119736.00        1125501.00
          

115       5503119.00        5345135.00        5442524.00        5487045.00        5469218.00
          

116       699163.19         695509.31         701442.38         697750.31         693951.38
          

118       655035.69         656664.19         657823.31         664804.88         653431.38
          

204       39366.82          37196.35          37229.11          37749.61          38486.54
          

205       808058.13         796835.00         802832.00         797316.13         813043.38
          

206       641390.38         612862.38         612719.13         615928.88         618378.13
          

207       577753.69         552079.50         552139.38         552334.19         549334.38
          

208       1239264.00        1194609.00        1221571.00        1211064.00        1229389.00
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Blank Sample

TuneStep

2

3

TuneFile

he.u

nogas.u

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName

Acq Date Time 2019-06-17T15:20:50-05:00

Type 6-Blank

VialNumber 1

Sample Name RINSE

Data File Name 002BLNK.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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Calibration Blank Report

24.80

2.32

8.42

25.46

28.56

8.67

34.70

36.74

8.75

23.73

14.84

57.30

25.76

1.86

20.84

12.88

2.44

0.84

2.01

3.23

%RSD

14.27

4.65

2.70

0.56

8.43

226

20216

480

74

23

203

6

38

611

81

79

9

47

5032

79

108

19824

86468

313

930

CPS

474721

143

5412

10195

359

2

3

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

2

Tune Step

3

3

3

2

2

72

72

72

72

72

72

72

72

45

72

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

45

93

95

66

75

78

88

89

90

52

55

57

59

60

63

27

31

39

44

47

51

m/z

7

9

11

23

24

Nb

Mo

Zn

As

Se

Sr

Y

Zr

Cr

Mn

Fe

Co

Ni

Cu

Al

P

K

Ca

Ti

V

Element

Li

Be

B

Na

Mg

Dilution 1

Comment

Operator CB 7700

QC Analyte Table

Acq Date Time 2019-06-17T15:27:32-05:00

Type CalBlk

VialNumber 4

Sample Name ICIS 1747053

Data File Name 003CALB.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 3:31 PM on:6/17/2019

0.08

16.27

0.81

16.19

11533797

4118379

5167713

%RSD

14.42

1.59

17.44

1.68

14.87

16.53

2

3

CPS

8244034

350673

8695069

236258

1783132

9361062

5667560

193

Tune Step

3

2

3

2

3

3

2

3

72

72

115

165

165

193

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

m/z

6

45

45

0.87

2.72

1.90

1.41

23.14

17.56

2.93

8.64

39.99

14.04

5.62

3.17

173.21

32.88

50.03

173.21

86.60

21.53

80.14

5.53

9.87

173.21

49.52

45.82

2.32

24.74

17.34

19.21

11.22

2137

1871

8251

1449

873

48

4621

3772

17

112

507

4267

3

21

7

1

11

32

48

2185

1118

1

8

33

20216

47

174

116

283

3

3

3

2

3

3

2

2

3

2

3

3

2

2

2

2

3

2

3

3

3

2

2

3

3

2

2

2

3

193

193

193

193

193

193

165

165

193

193

193

193

165

165

165

165

165

165

115

115

115

165

165

165

72

72

72

72

115

206

207

208

209

232

238

181

182

185

195

197

205

139

140

141

146

147

178

111

118

121

125

133

137

95

101

103

105

107

(Pb)

(Pb)

Pb

Bi

Th

U

Ta

W

Re

Pt

Au

Tl

La

Ce

Pr

Nd

Sm

Hf

Cd

Sn

Sb

Te

Cs

Ba

Mo

Ru

Rh

Pd

Ag

3

TuneFile

he.u

nogas.u

TuneStep

2
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Calibration Standard Report

1.72

1.32

1.44

2.23

19.45

2.27

0.46

2.91

1.07

4.35

0.90

2.18

1.64

0.55

1.61

10.80

0.27

0.68

0.69

1.53

%RSD

1.36

1.10

0.45

1.50

1.33

370162

65876

25870

8067

227

277243

41424

35094

67431

6528

6613

22832

15968

13468

8979

1281

55587

208089

18120

53137

CPS

734869

6562

800442

59701

26202

2

3

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

2

Tune Step

3

3

3

2

2

72

72

72

72

72

72

72

72

45

72

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

45

93

95

66

75

78

88

89

90

52

55

57

59

60

63

27

31

39

44

47

51

m/z

7

9

11

23

24

Nb

Mo

Zn

As

Se

Sr

Y

Zr

Cr

Mn

Fe

Co

Ni

Cu

Al

P

K

Ca

Ti

V

Element

Li

Be

B

Na

Mg

Dilution 1

Comment

Operator CB 7700

QC Analyte Table

Acq Date Time 2019-06-17T15:34:16-05:00

Type CalStd

VialNumber 1101

Sample Name IC 1747054

Data File Name 004CALS.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 3:38 PM on:6/17/2019

QC Flag

120

120

120

120

120

120

80

80

80

80

80

Upper Limit

120

120

120

120

Lower Limit

80

80

80

80

80109.9

112.1

100.3

110.2

99.7

109.0

9361062

5667560

11533797

4118379

5167713

%Recovery

107.6

96.8

110.4

95.8

1.30

0.35

0.69

0.33

Reference CPS

8244034

350673

8695069

236258

1783132

12713418

4107719

5633411

%RSD

0.69

0.08

0.42

1.45

0.27

0.94

2

3

CPS

8867388

339626

9600999

226306

1959180

10494170

5682049

193

Tune Step

3

2

3

2

3

3

2

3

72

72

115

165

165

193

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

m/z

6

45

45

2.04

1.65

2.50

1.49

2.29

1.21

2.51

1.71

1.57

3.21

1.09

0.98

1.86

1.60

1.27

1.55

0.32

2.74

0.65

2.68

1.02

2.57

1.95

1.55

1.32

1.15

2.03

3.12

0.62

36867

31874

146667

456425

96757

49050

398338

57215

222809

8527

79108

70430

40511

243107

46530

8586

110674

90451

2733

32164

102435

907

7262

15118

65876

51050

290697

3035

51846

3

3

3

2

3

3

2

2

3

2

3

3

2

2

2

2

3

2

3

3

3

2

2

3

3

2

2

2

3

193

193

193

193

193

193

165

165

193

193

193

193

165

165

165

165

165

165

115

115

115

165

165

165

72

72

72

72

115

206

207

208

209

232

238

181

182

185

195

197

205

139

140

141

146

147

178

111

118

121

125

133

137

95

101

103

105

107

(Pb)

(Pb)

Pb

Bi

Th

U

Ta

W

Re

Pt

Au

Tl

La

Ce

Pr

Nd

Sm

Hf

Cd

Sn

Sb

Te

Cs

Ba

Mo

Ru

Rh

Pd

Ag

2

3

TuneFile

he.u

nogas.u

TuneStep
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Calibration Standard Report

0.57

0.67

0.45

0.69

0.87

0.50

0.76

0.46

0.74

1.39

0.15

0.54

0.66

1.00

1.06

0.48

0.76

1.51

0.20

0.49

%RSD

0.68

0.29

0.73

1.79

0.35

782339

494306

118745

75955

1966

4984701

789530

695301

632471

294502

306005

1064583

292839

807994

417832

28705

873970

2888658

342035

507366

CPS

4717364

1228978

1681533

2270866

1196634

2

3

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

2

Tune Step

3

3

3

2

2

72

72

72

72

72

72

72

72

45

72

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

45

93

95

66

75

78

88

89

90

52

55

57

59

60

63

27

31

39

44

47

51

m/z

7

9

11

23

24

Nb

Mo

Zn

As

Se

Sr

Y

Zr

Cr

Mn

Fe

Co

Ni

Cu

Al

P

K

Ca

Ti

V

Element

Li

Be

B

Na

Mg

Dilution 1

Comment

Operator CB 7700

QC Analyte Table

Acq Date Time 2019-06-17T15:40:58-05:00

Type CalStd

VialNumber 1102

Sample Name IC 1747055

Data File Name 005CALS.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 3:44 PM on:6/17/2019

QC Flag

120

120

120

120

120

120

80

80

80

80

80

Upper Limit

120

120

120

120

Lower Limit

80

80

80

80

80109.6

109.8

98.8

109.5

96.3

107.5

9361062

5667560

11533797

4118379

5167713

%Recovery

105.2

93.7

109.8

94.7

0.85

0.73

1.03

0.97

Reference CPS

8244034

350673

8695069

236258

1783132

12629264

3964116

5554355

%RSD

0.89

1.37

0.56

0.31

0.38

0.55

2

3

CPS

8670995

328427

9549960

223836

1954887

10275331

5596938

193

Tune Step

3

2

3

2

3

3

2

3

72

72

115

165

165

193

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

m/z

6

45

45

0.82

1.46

1.00

0.26

0.96

0.12

0.97

0.35

1.40

1.52

0.89

1.21

0.80

0.72

0.97

0.56

0.60

0.38

1.46

0.44

0.74

1.92

0.37

1.18

0.67

1.05

1.03

0.50

1.50

1119719

977876

4350393

1914559

4320346

4234877

4184873

1024799

2032248

75074

1416681

638472

1815367

2198721

2097422

406527

1066950

888807

509783

1349037

978115

8887

679843

700563

494306

471508

2606993

55456

479974

3

3

3

2

3

3

2

2

3

2

3

3

2

2

2

2

3

2

3

3

3

2

2

3

3

2

2

2

3

193

193

193

193

193

193

165

165

193

193

193

193

165

165

165

165

165

165

115

115

115

165

165

165

72

72

72

72

115

206

207

208

209

232

238

181

182
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197

205

139

140

141

146

147

178
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121
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133
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(Pb)

(Pb)

Pb
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U
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W

Re

Pt
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Calibration Standard Report

0.97

0.88

2.28

0.33

2.06

0.74

1.14

0.55

2.73

1.33

0.68

0.59

1.95

0.55

0.45

1.83

0.46

0.97

0.51

0.77

%RSD

0.26

0.43

0.62

0.44

0.21

1532687

956092

237878

151670

4078

9859212

1498238

1338627

1216886

595797

617423

2026770

584297

1565393

838740

57709

1674894

5694694

681948

1026541

CPS

8827974

2394994

3319395

4499695

2297478

2

3

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

2

Tune Step

3

3

3

2

2

72

72

72

72

72

72

72

72

45

72

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

45

93

95

66

75

78

88

89

90

52

55

57

59

60

63

27

31

39

44

47

51

m/z

7

9

11

23

24

Nb

Mo

Zn

As

Se

Sr

Y

Zr

Cr

Mn

Fe

Co

Ni

Cu

Al

P

K

Ca

Ti

V

Element

Li

Be

B

Na

Mg

Dilution 1

Comment

Operator CB 7700

QC Analyte Table

Acq Date Time 2019-06-17T15:47:32-05:00

Type CalStd

VialNumber 1103

Sample Name IC 1747056

Data File Name 006CALS.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

120

120

120

120

120

120

80

80

80

80

80

Upper Limit
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120

120

Lower Limit
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80
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9361062
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4118379
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%Recovery
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8244034
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%RSD
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1.28
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0.43
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2

3

CPS
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1947556
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193

Tune Step

3

2

3

2

3

3

2

3

72
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115
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193

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

m/z

6

45

45

0.70

0.34

0.36

0.66

1.15

0.37

0.76

0.33

1.08

1.86

0.46

1.46

0.55

0.48

0.90

1.79

1.19

0.79
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0.44
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2.23

1.22

1.70

0.88

0.76
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1.13
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8298677
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152204
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1736511
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1371800
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3

3

3

2

3

3

2

2

3

2

3

3

2

2

2

2

3

2

3

3

3

2

2

3

3

2

2

2

3
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165
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165
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115
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Initial Calibration Verification (ICV) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

104.4

110.7

97.2

105.2

102.1

103.0

104.2

101.4

111.2

98.0

103.6

103.3

101.4

106.7

103.4

104.1

100.1

100.2

104.0

101.2

98.0

%Recovery

99.8

101.5

101.0

104.4

100

50

50

100

100

100

50

100

100

100

100

100

1000

100

100

1000

1000

1000

1000

1000

100

ExpectedValue

100

100

200

1000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

104.40326

55.34506

48.61889

105.22830

102.14111

102.97034

52.11617

101.44352

111.23091

98.04517

103.60742

103.30768

1014.20282

106.72306

103.38522

1041.26488

1001.34133

1001.84161

1039.95360

1012.44616

97.95625

Meas Value

99.78348

101.49371

201.95081

1044.03821

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T15:54:01-05:00

Type ICV

VialNumber 1104

Sample Name ICV 1748677

Data File Name 007_ICV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

109.7

100.5

109.7

97.3

106.0

Lower Limit

80

80

80

80

%Recovery

104.7

96.1

111.2

96.1

109.11783132

9361062

5667560

11533797

4118379

5167713

0.70

2.74

0.99

1.84

0.29

Reference CPS

8244034

350673

8695069

236258

%RSD

0.33

2.08

0.45

1.07

0.221944735

10268307

5695774

12651954

4009015

5478324

3

2

3

2

3

CPS

8629639

337112

9671723

226938

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

102.0

101.7

105.2

101.9

99.8

100.7

92.4

100.0

104.5

99.0

102.0

102.0

102.7

104.4

101.9

103.1

102.8

96.2

99.2

101.0

96.4

99.4

103.6

97.2

102.4

110.7

103.7

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.40762

101.70043

105.21925

101.87472
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9.90316
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104.44672

101.92051

103.11431
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99.44247

103.58885

48.61889

102.41055
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3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2
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193
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193
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165

165

193

193

193
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165

165

165

165
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115

115

115
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72
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W
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Initial Calibration Blank (ICB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00609

0.10318

-0.10154

-0.08712

-0.01421

0.12996

-0.00022

0.00167

-0.03108

-0.00419

-0.01131

0.12624

0.00071

0.00043

-0.25588

-0.04663

4.39389

2.72931

-22.82813

-0.02063

Meas Value

0.13346

0.00287

5.70485

0.12954

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:00:42-05:00

Type ICB

VialNumber 4

Sample Name ICB 1747053

Data File Name 008_ICB.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

108.5

98.1

107.5

97.0

105.4

Lower Limit

80

80

80

80

%Recovery

106.1

100.7

110.0

101.8

108.81783132

9361062

5667560

11533797

4118379

5167713

1.66

1.26

1.02

1.10

1.48

Reference CPS

8244034

350673

8695069

236258

%RSD

2.31

0.56

1.47

2.26

1.941940650

10154369

5561885

12401455

3993312

5448068

3

2

3

2

3

CPS

8750557

353149

9562445

240524

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.01998

-0.03282

0.04980

0.03366

0.00255

0.01835

0.08388

1.41520

0.00330

0.00146

0.93839

0.00179

0.00064

0.00070

0.00049

0.00110

0.00114

0.00161

-0.00088

0.02319

-0.01940

0.07554

0.00840

0.10318

-0.72060

0.00163

0.00324

-0.00194

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce

Pr

Nd
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Cd

Sn

Sb

Te
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Nb
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Ru
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Pd

2

3

TuneFile
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TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

109.8

97.6

78.2

109.9

108.9

103.8

91.6

113.1

111.2

100.4

106.9

107.2

105.1

113.3

111.7

106.4

102.7

105.4

110.4

88.9

101.9

%Recovery

105.2

101.5

96.2

106.5

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit
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Interference Check Sample A (ICS-A) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti
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Li
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0.496
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0.07460

1.48585

0.71721

93328.57931

0.30106

0.27982

94090.52794

91145.32104

97538.20092

95323.00183

99044.43793

1973.36529

Meas Value

0.58813

0.00215

4.58783

97468.71604

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:14:07-05:00

Type ICSA

VialNumber 1105

Sample Name ICSA 1747057

Data File Name 010ICSA.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:18 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.8

95.1

100.9

85.4

88.6

Lower Limit

80

80

80

80

%Recovery

99.0

103.1

108.6

98.3

101.71783132

9361062

5667560

11533797

4118379

5167713

1.93

9.99

2.33

9.57

1.61

Reference CPS

8244034

350673

8695069

236258

%RSD

2.77

9.16

1.97

5.56

2.501813307

9154501

5387743

11639161

3515474

4580472

3

2

3

2

3

CPS

8162750

361566

9443055

232138

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2400

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.09586

0.42840

0.06103

0.16038

0.02241

0.29556

2.72832

1.38207

0.00751

0.03324

0.14774

0.89456

0.05024

0.11227

0.00167

0.01472

0.01134

0.04785

-0.16471

0.15467

0.06529

0.09220

0.04951

1.65126

2058.43504

0.00518

-0.00077

0.00526

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 4:18 PM on:6/17/2019Page 746 of 1906



Interference Check Sample AB (ICS-AB) - US EPA Method  6020
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

195.66164

96.38841

195.07931

196.18162

196.47025

98.97059

200.45022

194.00237

197.29574

194.55059

196.26232

4921.15782

191.80059

196.53561

4889.45060

4962.27822

4941.97605

4956.31616

4964.82845

198.98500

FinalConcentration

200.36295

199.18702

398.06897

4975.83692

195.66164

96.38841

195.07931

196.18162

196.47025

98.97059

200.45022

194.00237

197.29574

194.55059

196.26232

4921.15782

191.80059

196.53561

4889.45060

4962.27822

4941.97605

4956.31616

4964.82845

198.98500

Meas Value

200.36295

199.18702

398.06897

4975.83692

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:27:22-05:00

Type Sample

VialNumber 1103

Sample Name LRC 1747056

Data File Name 012SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:31 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

109.3

99.3

108.4

95.2

102.6

Lower Limit

80

80

80

80

%Recovery

104.4

99.9

113.3

103.0

110.91783132

9361062

5667560

11533797

4118379

5167713

1.02

2.09

0.36

0.70

0.58

Reference CPS

8244034

350673

8695069

236258

%RSD

0.13

0.97

0.50

0.91

0.471977972

10236212

5625141

12497835

3919678

5301427

3

2

3

2

3

CPS

8610096

350260

9853002

243428

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

40.16283

198.74620

197.63750

199.07300

199.46853

195.04170

196.56862

195.57514

199.35812

19.93883

201.93247

199.46477

202.18627

201.01062

197.47844

200.36443

197.47099

39.61881

199.67959

197.75779

97.72200

201.67390

204.08112

96.38841

108.41384

193.41785

191.56432

19.27047

40.16283

198.74620

197.63750

199.07300

199.46853

195.04170

196.56862

195.57514

199.35812

19.93883

201.93247

199.46477

202.18627

201.01062

197.47844

200.36443

197.47099

39.61881

199.67959

197.75779

97.72200

201.67390

204.08112

96.38841

108.41384

193.41785

191.56432

19.27047

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

FAILED

QC Flag

FAILED

FAILED

FAILED

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1076.80156

1.47079

1003.09253

1067.96201

1106.58182

546.53815

1070.37119

0.02074

973.97666

983.91855

1040.61617

50532.48611

1024.68937

996.24618

50821.29331

48963.88189

53569.86990

50980.95833

51156.56788

2015.61190

FinalConcentration

1131.31870

1077.21673

2208.14112

52471.72256

1076.80156

1.47079

1003.09253

1067.96201

1106.58182

546.53815

1070.37119

0.02074

973.97666

983.91855

1040.61617

50532.48611

1024.68937

996.24618

50821.29331

48963.88189

53569.86990

50980.95833

51156.56788

2015.61190

Meas Value

1131.31870

1077.21673

2208.14112

52471.72256

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:33:50-05:00

Type Sample

VialNumber 1301

Sample Name LRC 1747059

Data File Name 013SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:38 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.2

92.6

104.8

85.4

96.0

Lower Limit

80

80

80

80

%Recovery

94.4

99.6

111.6

95.5

105.71783132

9361062

5667560

11533797

4118379

5167713

0.86

3.43

1.07

3.40

1.00

Reference CPS

8244034

350673

8695069

236258

%RSD

0.77

4.07

0.11

2.53

0.581884955

9568531

5246130

12092621

3517383

4958925

3

2

3

2

3

CPS

7784254

349161

9702242

225730

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

198.71545

1025.07562

0.06631

1080.67600

1079.89790

0.20150

7.42909

1086.61894

0.04708

0.01552

1.19468

1015.86509

0.04387

0.07418

0.01750

0.02277

1026.77077

193.26622

984.28752

1061.52863

518.07799

0.46977

0.05580

1.47079

1565.97476

0.01171

0.08623

0.03223

198.71545

1025.07562

0.06631

1080.67600

1079.89790

0.20150

7.42909

1086.61894

0.04708

0.01552

1.19468

1015.86509

0.04387

0.07418

0.01750

0.02277

1026.77077

193.26622

984.28752

1061.52863

518.07799

0.46977

0.05580

1.47079

1565.97476

0.01171

0.08623

0.03223

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

FAILED

FAILED

FAILED

FAILED

QC Flag

FAILED

FAILED

FAILED

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1954.17298

0.68560

1763.25959

4326.48862

1881.23214

1021.84300

2089.07765

0.03047

1729.07516

1727.33126

4602.57117

90947.62682

1828.05427

1753.65533

90196.96401

87007.78098

92517.12570

90785.33418

100453.81281

3883.91683

FinalConcentration

2473.91732

2344.67781

4889.94135

93431.45635

1954.17298

0.68560

1763.25959

4326.48862

1881.23214

1021.84300

2089.07765

0.03047

1729.07516

1727.33126

4602.57117

90947.62682

1828.05427

1753.65533

90196.96401

87007.78098

92517.12570

90785.33418

100453.81281

3883.91683

Meas Value

2473.91732

2344.67781

4889.94135

93431.45635

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:40:18-05:00

Type Sample

VialNumber 1302

Sample Name LRC 1747060

Data File Name 014SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:44 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.0

94.8

102.7

86.0

91.4

Lower Limit

80

80

80

80

%Recovery

82.7

109.3

110.2

102.8

102.01783132

9361062

5667560

11533797

4118379

5167713

0.88

1.94

1.66

2.80

0.67

Reference CPS

8244034

350673

8695069

236258

%RSD

1.24

1.54

0.25

0.97

0.651818774

9171393

5374650

11849623

3541481

4722180

3

2

3

2

3

CPS

6817947

383260

9586195

242936

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

FAILED

QC ISTD Table

FAILED

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

386.16427

4868.98308

1939.95686

2156.93539

2152.49690

0.14223

1.36090

2042.52817

0.05274

0.02858

0.26833

3924.01702

0.07588

0.19015

0.01805

0.04912

1997.59087

379.48204

1924.97479

2062.41128

1003.69830

0.39313

0.08193

0.68560

3121.85451

0.00557

0.30502

0.05857

386.16427

4868.98308

1939.95686

2156.93539

2152.49690

0.14223

1.36090

2042.52817

0.05274

0.02858

0.26833

3924.01702

0.07588

0.19015

0.01805

0.04912

1997.59087

379.48204

1924.97479

2062.41128

1003.69830

0.39313

0.08193

0.68560

3121.85451

0.00557

0.30502

0.05857

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

105.9

104.8

121.3

104.7

103.2

102.7

107.4

102.0

106.7

99.2

101.9

103.0

102.7

106.6

102.2

98.7

99.8

97.1

103.1

102.9

101.9

%Recovery

103.1

102.8

137.6

101.0

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

105.93488

52.39589

60.65278

104.72906

103.20937

102.66394

53.68831

101.96268

106.74837

99.16469

101.91385

102.97922

2567.62355

106.61770

102.23938

2467.73779

2495.99473

2428.61179

2576.88220

2573.33589

101.86090

Meas Value

103.05178

102.78286

275.29237

2525.58444

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:46:45-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 015_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.0

99.8

102.3

96.2

98.9

Lower Limit

80

80

80

80

%Recovery

99.7

98.5

108.6

97.2

107.11783132

9361062

5667560

11533797

4118379

5167713

3.05

13.74

2.31

12.15

2.08

Reference CPS

8244034

350673

8695069

236258

%RSD

1.70

13.17

3.13

10.40

3.101910568

9826728

5654934

11797806

3960025

5109272

3

2

3

2

3

CPS

8217786

345504

9440537

229613

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

103.7

106.0

99.8

102.7

102.8

100.6

97.6

103.2

103.1

99.1

106.9

108.2

102.1

102.2

101.5

99.4

107.6

102.6

102.2

102.1

107.4

100.0

101.1

121.3

101.5

102.0

101.4

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.73374

105.97648

99.81143

102.72278

102.77252

100.62741

97.62352

103.19555

103.05254

9.91001

106.85694

108.19740

102.07600

102.23259

101.54505

99.41505

107.64634

20.52672

102.24084

102.13768

53.67613

99.98089

101.07371

60.65278

101.52040

101.98790

10.14461

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00738

0.09268

-0.20707

0.00127

0.05650

0.21701

0.00273

0.00174

-0.00771

-0.00165

-0.00198

0.48443

0.00221

0.00255

0.16668

0.12241

1.61994

2.55407

-34.97736

0.04727

Meas Value

0.62738

0.05626

41.22320

5.09086

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:53:25-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 016_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:58 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

112.3

99.1

108.4

97.7

104.1

Lower Limit

80

80

80

80

%Recovery

103.9

102.9

114.0

104.3

110.41783132

9361062

5667560

11533797

4118379

5167713

4.45

0.81

3.28

0.30

4.82

Reference CPS

8244034

350673

8695069

236258

%RSD

1.53

0.67

4.30

2.58

2.421968096

10510696

5616478

12503041

4025173

5378159

3

2

3

2

3

CPS

8567870

360993

9915598

246309

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.14019

0.35259

0.18791

0.02292

0.00661

0.00604

0.00540

2.09261

0.00194

0.00061

0.74643

0.16351

0.00062

0.00047

0.00027

0.00028

0.00442

0.03240

0.02939

0.12095

0.43654

0.10029

0.00668

0.09268

3.84775

0.00448

0.00137

-0.00648

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.05679

0.00155

0.07998

0.13203

0.01319

0.21030

0.09810

0.95441

0.13197

0.30037

-54.43812

0.26455

0.06994

0.46449

0.57416

30.71632

FinalConcentration

1.46279

0.07345

56.99314

15.54805

2.16887

6.31757

11.79283

10.75579

0.02839

0.00078

0.03999

0.06601

0.00659

0.10515

0.04905

0.47720

0.06598

0.15018

-27.21906

0.13227

0.03497

0.23224

0.28708

15.35816

Meas Value

0.73140

0.03673

28.49657

7.77402

1.08444

3.15878

5.89642

5.37789

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431764

Operator CB 7700

Acq Date Time 2019-06-17T17:00:09-05:00

Type Sample

VialNumber 2101

Sample Name MB 160-431764/1-A

Data File Name 017SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

101.5

Lower Limit

80

80

80

80

80

80

80

80

105.6

111.7

108.1

99.1

106.5

96.2

1783132

9361062

5667560

11533797

4118379

5167713

1.18

0.86

3.25

0.30

2.36

Reference CPS

8244034

350673

8695069

236258

5617686

12287667

3962645

5243276

%RSD

0.66

1.62

0.94

2.45

0.94

3

2

3

CPS

8578801

358422

9675042

249586

1990911

10122702

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

104.1

102.2

111.3

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00955

0.02489

0.37887

-0.08742

0.82538

0.37644

0.08359

0.00055

0.00526

0.04220

0.02178

3.20372

0.00254

0.02493

0.00654

0.19842

0.00124

0.00662

-0.00010

0.00050

0.33550

0.06991

0.04080

13.84834

0.94533

0.13203

3.92920

0.01468

0.00478

0.01245

0.18944

-0.04371

0.41269

0.18822

0.04180

0.00027

0.00263

0.02110

0.01089

1.60186

0.00127

0.01246

0.00327

0.09921

0.00062

0.00331

-0.00005

0.00025

0.16775

0.03496

0.02040

6.92417

0.47267

0.06601

1.96460

0.00734

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1026.67817

0.49808

1045.77296

1042.47704

1053.65422

514.52837

993.48603

0.00861

1006.56720

1037.32758

1022.48542

10780.45435

1026.70851

1020.00512

10495.27908

10792.85410

1083.43427

10507.27474

10346.86970

981.83198

FinalConcentration

103.47116

102.27498

231.65362

10715.79936

513.33909

0.24904

522.88648

521.23852

526.82711

257.26419

496.74302

0.00430

503.28360

518.66379

511.24271

5390.22718

513.35425

510.00256

5247.63954

5396.42705

541.71713

5253.63737

5173.43485

490.91599

Meas Value

51.73558

51.13749

115.82681

5357.89968

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:06:51-05:00

Type Sample

VialNumber 2102

Sample Name LCS 160-431764/2-A

Data File Name 018SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:11 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.7

86.5

104.4

82.2

96.8

Lower Limit

80

80

80

80

%Recovery

97.8

91.4

106.4

93.8

109.11783132

9361062

5667560

11533797

4118379

5167713

1.01

12.27

1.01

12.00

1.82

Reference CPS

8244034

350673

8695069

236258

%RSD

0.40

10.81

0.90

8.75

1.441945462

9803097

4903354

12036198

3387153

5002674

3

2

3

2

3

CPS

8058927

320493

9253702

221613

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

195.45766

1024.34449

1091.43954

1031.78664

1046.77991

0.33649

0.36156

1065.17206

0.02451

0.02887

0.16198

999.72043

0.02779

0.03221

0.01215

0.01412

991.41575

192.51084

955.91862

996.58568

456.24744

0.03491

0.01543

0.49808

480.79496

-0.00276

0.06511

0.03195

97.72883

512.17225

545.71977

515.89332

523.38995

0.16825

0.18078

532.58603

0.01226

0.01444

0.08099

499.86021

0.01389

0.01610

0.00608

0.00706

495.70787

96.25542

477.95931

498.29284

228.12372

0.01746

0.00771

0.24904

240.39748

-0.00138

0.03255

0.01597

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

92.03535

7.18059

152.42013

577.68839

70.34717

23.78430

231.93513

113.04439

298.94064

159.65062

7691.82336

138011.98456

74.90319

187.08167

26067.44616

86357.08798

7104.41811

19743.95623

53414.88491

1109.87800

FinalConcentration

62.97628

5.89828

142.03863

302.52323

18.40707

1.43612

30.48403

115.53768

14.06943

4.75686

46.38703

22.60888

59.78813

31.93012

1538.36467

27602.39691

14.98064

37.41633

5213.48923

17271.41760

1420.88362

3948.79125

10682.97698

221.97560

Meas Value

12.59526

1.17966

28.40773

60.50465

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:13:25-05:00

Type Sample

VialNumber 2103

Sample Name 280-123797-A-1-T

Data File Name 019SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:18 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.9

95.3

102.5

93.2

97.3

Lower Limit

80

80

80

80

%Recovery

100.0

98.6

111.2

96.0

106.61783132

9361062

5667560

11533797

4118379

5167713

3.53

6.63

2.28

7.20

1.56

Reference CPS

8244034

350673

8695069

236258

%RSD

1.74

8.36

3.41

5.30

1.531900213

9632066

5399769

11826914

3837067

5026340

3

2

3

2

3

CPS

8247574

345823

9672944

226742

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.94432

165.14628

3.33125

45.05213

11.97136

2.42927

0.19774

15.95570

0.00587

0.03324

0.25366

1436.08961

183.09509

344.58119

44.55062

164.20549

32.24208

0.90516

4.24718

16.95565

6.14916

0.31643

10.26988

7.18059

10.08956

0.00323

0.01203

0.08098

0.78886

33.02926

0.66625

9.01043

2.39427

0.48585

0.03955

3.19114

0.00117

0.00665

0.05073

287.21792

36.61902

68.91624

8.91012

32.84110

6.44842

0.18103

0.84944

3.39113

1.22983

0.06329

2.05398

1.43612

2.01791

0.00065

0.00241

0.01620

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

99.28333

7.75425

135.00826

537.80077

80.40682

33.06243

189.72024

109.51102

327.62019

161.63750

8532.70833

148033.47341

77.46589

182.53463

25577.23151

89602.62446

8066.32071

17697.46401

49598.12139

1348.81212

FinalConcentration

71.11193

5.84404

128.51745

331.52628

19.85667

1.55085

27.00165

107.56015

16.08136

6.61249

37.94405

21.90220

65.52404

32.32750

1706.54167

29606.69468

15.49318

36.50693

5115.44630

17920.52489

1613.26414

3539.49280

9919.62428

269.76242

Meas Value

14.22239

1.16881

25.70349

66.30526

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:20:02-05:00

Type Sample

VialNumber 2104

Sample Name 280-123797-A-2-AW

Data File Name 020SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:24 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.5

95.5

104.0

90.9

99.1

Lower Limit

80

80

80

80

%Recovery

99.8

100.2

112.2

97.4

107.01783132

9361062

5667560

11533797

4118379

5167713

0.74

1.31

0.90

1.51

1.81

Reference CPS

8244034

350673

8695069

236258

%RSD

0.31

1.07

0.31

0.33

0.861907856

9873804

5415316

11991703

3743251

5121811

3

2

3

2

3

CPS

8227224

351521

9756755

230159

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.27339

156.20373

2.74396

42.32368

11.98304

2.56607

0.13090

8.22412

0.00659

0.05211

0.18672

1374.07517

185.18082

354.45297

45.04719

164.00483

32.18683

0.83171

4.14148

16.89091

5.00646

0.65007

8.66127

7.75425

7.21504

0.00482

0.01326

0.04589

0.45468

31.24075

0.54879

8.46474

2.39661

0.51321

0.02618

1.64482

0.00132

0.01042

0.03734

274.81503

37.03616

70.89059

9.00944

32.80097

6.43737

0.16634

0.82830

3.37818

1.00129

0.13001

1.73225

1.55085

1.44301

0.00096

0.00265

0.00918

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 5:24 PM on:6/17/2019Page 756 of 1906



Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

97.23494

7.79249

129.63135

552.32078

84.58442

32.03010

201.14608

110.24408

326.32478

162.27888

9289.75121

160397.44143

76.31970

181.89056

27592.91471

98130.49215

8094.16265

18795.14205

49973.88781

1361.33638

FinalConcentration

81.06847

5.86351

374.22658

355.17630

3.88940

0.31170

5.18525

22.09283

3.38338

1.28120

8.04584

4.40976

13.05299

6.49116

371.59005

6415.89766

3.05279

7.27562

1103.71659

3925.21969

323.76651

751.80568

1998.95551

54.45346

Meas Value

3.24274

0.23454

14.96906

14.20705

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 25

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:26:37-05:00

Type Sample

VialNumber 2105

Sample Name 280-123797-A-2-AW SD

Data File Name 021SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

107.3

97.3

103.9

94.1

100.5

Lower Limit

80

80

80

80

%Recovery

100.8

99.3

111.1

96.4

108.31783132

9361062

5667560

11533797

4118379

5167713

16.30

7.95

16.59

6.57

13.92

Reference CPS

8244034

350673

8695069

236258

%RSD

11.03

7.54

13.98

4.49

12.511930891

10041841

5514259

11979127

3876728

5196102

3

2

3

2

3

CPS

8312731

348077

9661452

227812

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.78391

158.76199

3.78784

40.72364

11.99195

2.57676

-0.15774

24.35696

0.01434

0.11403

1.05205

1477.73202

180.33533

371.91060

43.47635

160.76247

32.70769

0.96001

4.18059

20.63443

13.95163

-0.30915

8.30185

7.79249

-5.67891

0.02763

0.04408

0.06365

0.03136

6.35048

0.15151

1.62895

0.47968

0.10307

-0.00631

0.97428

0.00057

0.00456

0.04208

59.10928

7.21341

14.87642

1.73905

6.43050

1.30831

0.03840

0.16722

0.82538

0.55807

-0.01237

0.33207

0.31170

-0.22716

0.00111

0.00176

0.00255

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

823.16369

8.49602

1133.12194

1565.42647

1103.76340

527.77381

1221.57772

106.43843

1376.10989

1158.26859

7950.86140

178144.29786

1085.14149

1214.85906

40740.13866

153641.25812

7907.92810

32707.22862

57714.03575

3106.89952

FinalConcentration

207.07364

109.67380

339.22536

10236.54435

164.63274

1.69920

226.62439

313.08529

220.75268

105.55476

244.31554

21.28769

275.22198

231.65372

1590.17228

35628.85957

217.02830

242.97181

8148.02773

30728.25162

1581.58562

6541.44572

11542.80715

621.37990

Meas Value

41.41473

21.93476

67.84507

2047.30887

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:33:19-05:00

Type Sample

VialNumber 2106

Sample Name 280-123797-A-2-AX MS

Data File Name 022SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.6

96.1

104.1

91.5

97.7

Lower Limit

80

80

80

80

%Recovery

97.5

99.2

111.9

95.5

105.51783132

9361062

5667560

11533797

4118379

5167713

1.43

0.82

1.65

0.45

0.78

Reference CPS

8244034

350673

8695069

236258

%RSD

0.41

0.87

1.30

1.19

0.461881913

9699392

5448010

12004911

3768575

5050609

3

2

3

2

3

CPS

8037054

348001

9733278

225623

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

201.91389

1122.07268

1006.79178

822.37027

1014.27134

2.58027

0.10806

793.80660

0.02262

0.02503

0.09752

2322.12715

174.44522

333.20029

41.86914

153.79087

1015.66040

199.49860

988.21454

946.09601

219.46368

0.70972

14.17303

8.49602

499.63160

0.01441

0.08053

0.04156

40.38278

224.41454

201.35836

164.47405

202.85427

0.51605

0.02161

158.76132

0.00452

0.00501

0.01950

464.42543

34.88904

66.64006

8.37383

30.75817

203.13208

39.89972

197.64291

189.21920

43.89274

0.14194

2.83461

1.69920

99.92632

0.00288

0.01611

0.00831

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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nogas.u
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

840.12598

7.83126

1145.38503

1551.59291

1136.75270

544.44512

1207.23106

98.38462

1377.81451

1181.62513

7713.83506

168920.06940

1106.91189

1234.64229

38240.69545

145199.83466

7444.21513

31324.73131

53338.25298

2804.56155

FinalConcentration

199.26471

108.20130

328.20987

10391.29532

168.02520

1.56625

229.07701

310.31858

227.35054

108.88902

241.44621

19.67692

275.56290

236.32503

1542.76701

33784.01388

221.38238

246.92846

7648.13909

29039.96693

1488.84303

6264.94626

10667.65060

560.91231

Meas Value

39.85294

21.64026

65.64197

2078.25906

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:39:52-05:00

Type Sample

VialNumber 2107

Sample Name 280-123797-A-2-AY MSD

Data File Name 023SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:44 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.2

92.6

104.9

90.0

98.2

Lower Limit

80

80

80

80

%Recovery

98.1

97.7

112.4

94.2

106.31783132

9361062

5667560

11533797

4118379

5167713

0.94

4.35

0.82

5.04

0.29

Reference CPS

8244034

350673

8695069

236258

%RSD

0.60

4.00

0.92

2.51

0.301894594

9753937

5248010

12100310

3707866

5072211

3

2

3

2

3

CPS

8086902

342557

9769636

222670

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

200.75439

1101.75734

1017.49085

822.24590

999.24670

2.57628

0.08209

822.20332

0.01890

0.04453

0.09803

2193.74309

166.85184

337.02053

40.27224

146.49276

1005.65773

196.62774

983.43657

945.45350

224.36182

0.76056

13.68904

7.83126

498.35478

-0.00418

0.08227

0.05393

40.15088

220.35147

203.49817

164.44918

199.84934

0.51526

0.01642

164.44066

0.00378

0.00891

0.01961

438.74862

33.37037

67.40411

8.05445

29.29855

201.13155

39.32555

196.68731

189.09070

44.87236

0.15211

2.73781

1.56625

99.67096

-0.00084

0.01645

0.01079

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

63.74633

5.36682

110.47774

417.81920

69.69487

25.23280

140.95242

87.23051

249.75316

131.74387

5539.01657

121402.78622

61.13301

143.19622

19950.33756

68748.93339

6563.38592

15863.33191

39260.69071

1130.23724

FinalConcentration

58.22119

4.51287

89.57378

212.50209

12.74927

1.07336

22.09555

83.56384

13.93897

5.04656

28.19048

17.44610

49.95063

26.34877

1107.80331

24280.55724

12.22660

28.63924

3990.06751

13749.78668

1312.67718

3172.66638

7852.13814

226.04745

Meas Value

11.64424

0.90257

17.91476

42.50042

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:46:26-05:00

Type Sample

VialNumber 2108

Sample Name 280-123797-A-3-Q

Data File Name 024SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:51 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.9

97.8

103.6

93.4

97.7

Lower Limit

80

80

80

80

%Recovery

99.4

101.1

111.6

97.8

106.31783132

9361062

5667560

11533797

4118379

5167713

0.69

1.57

0.82

0.56

0.85

Reference CPS

8244034

350673

8695069

236258

%RSD

0.52

0.47

0.62

1.61

1.131895477

9819485

5544243

11949494

3846875

5046769

3

2

3

2

3

CPS

8193397

354464

9702558

231056

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.46775

115.45952

1.90056

38.28195

9.49705

1.77837

0.02896

5.53903

0.00673

0.04733

0.07434

1018.79978

140.26739

285.36233

34.65722

125.01994

24.90276

0.63131

2.76207

14.51884

3.11534

0.25211

8.50047

5.36682

2.59912

-0.00602

0.01200

0.03950

0.49355

23.09190

0.38011

7.65639

1.89941

0.35567

0.00579

1.10781

0.00135

0.00947

0.01487

203.75996

28.05348

57.07247

6.93144

25.00399

4.98055

0.12626

0.55241

2.90377

0.62307

0.05042

1.70009

1.07336

0.51982

-0.00120

0.00240

0.00790

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

83.27966

6.23173

157.39506

542.74139

75.59457

28.28480

642.06212

113.72584

296.21296

207.19984

7607.33584

144758.91291

77.66612

225.71946

38264.46880

80686.38489

6976.70522

16664.30767

106890.60286

1126.35286

FinalConcentration

66.63180

5.67698

116.97330

352.94776

16.65593

1.24635

31.47901

108.54828

15.11891

5.65696

128.41242

22.74517

59.24259

41.43997

1521.46717

28951.78258

15.53322

45.14389

7652.89376

16137.27698

1395.34104

3332.86153

21378.12057

225.27057

Meas Value

13.32636

1.13540

23.39466

70.58955

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:53:04-05:00

Type Sample

VialNumber 2109

Sample Name 280-123797-A-4-S

Data File Name 025SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:57 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.2

98.8

104.0

94.0

98.3

Lower Limit

80

80

80

80

%Recovery

99.2

101.5

112.7

96.8

106.91783132

9361062

5667560

11533797

4118379

5167713

0.84

0.93

0.32

1.05

0.48

Reference CPS

8244034

350673

8695069

236258

%RSD

0.64

0.13

1.60

1.55

0.631905476

9849278

5602281

11996305

3871927

5077659

3

2

3

2

3

CPS

8179973

355788

9796437

228736

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.03840

133.16974

2.15898

46.42242

9.90464

2.13019

0.07205

3.98074

0.01055

0.03758

0.04134

1492.22557

181.64551

345.21279

44.34718

163.99082

33.02975

0.82783

3.76951

15.80591

3.42239

0.50470

8.85511

6.23173

2.04567

0.00161

0.01180

0.03766

0.40768

26.63395

0.43180

9.28448

1.98093

0.42604

0.01441

0.79615

0.00211

0.00752

0.00827

298.44511

36.32910

69.04256

8.86944

32.79816

6.60595

0.16557

0.75390

3.16118

0.68448

0.10094

1.77102

1.24635

0.40913

0.00032

0.00236

0.00753

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

93.05300

6.58819

154.10977

491.35283

84.17741

29.72597

213.77093

117.60306

323.34434

222.77056

7427.46697

150413.19425

80.93943

253.20637

43292.73853

79081.59229

6263.13242

17470.46866

111780.33887

1177.12088

FinalConcentration

68.97169

5.19656

102.11295

855.40770

18.61060

1.31764

30.82195

98.27057

16.83548

5.94519

42.75419

23.52061

64.66887

44.55411

1485.49339

30082.63885

16.18789

50.64127

8658.54771

15816.31846

1252.62648

3494.09373

22356.06777

235.42418

Meas Value

13.79434

1.03931

20.42259

171.08154

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:59:42-05:00

Type Sample

VialNumber 2110

Sample Name 280-123797-A-5-U

Data File Name 026SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:04 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.4

92.7

105.3

89.5

99.7

Lower Limit

80

80

80

80

%Recovery

99.7

95.5

114.1

91.4

107.51783132

9361062

5667560

11533797

4118379

5167713

1.20

11.51

0.64

10.09

0.35

Reference CPS

8244034

350673

8695069

236258

%RSD

0.52

10.49

0.62

8.50

0.521917695

9867743

5254288

12140885

3684287

5151690

3

2

3

2

3

CPS

8218678

334932

9923062

215962

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.95855

116.33874

2.06673

40.20478

10.18806

2.24212

0.05916

3.43295

0.00679

0.03851

0.03711

1053.79570

181.62033

341.73516

44.55635

165.56802

30.30304

0.84617

3.12945

16.02871

3.28243

0.37208

7.63376

6.58819

2.50900

-0.00366

0.00972

0.05989

0.39171

23.26775

0.41335

8.04096

2.03761

0.44842

0.01183

0.68659

0.00136

0.00770

0.00742

210.75914

36.32407

68.34703

8.91127

33.11360

6.06061

0.16923

0.62589

3.20574

0.65649

0.07442

1.52675

1.31764

0.50180

-0.00073

0.00194

0.01198

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

107.1

95.1

74.6

85.6

110.4

107.8

105.7

111.3

110.8

99.6

106.7

111.7

109.2

114.6

110.4

105.9

102.9

93.2

107.8

64.3

98.3

%Recovery

108.8

100.6

99.7

107.5

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.35262

23.78517

3.73250

0.85585

22.08884

10.78064

5.28534

5.56472

5.54199

9.95618

10.66808

2.23410

54.60065

2.29163

5.52103

52.94993

51.43625

93.23445

107.81515

64.27593

4.91698

Meas Value

5.44011

0.50301

99.70041

53.75385

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T18:06:22-05:00

Type CRI

VialNumber 1101
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Data File Name 027LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:11 PM on:6/17/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

112.5

100.3

108.3

97.6

104.2

Lower Limit

80

80

80

80

%Recovery

103.4

103.1

116.0

99.7

109.11783132

9361062

5667560

11533797

4118379

5167713

4.82

0.28

4.61

0.78

2.97

Reference CPS

8244034

350673

8695069

236258

%RSD

2.39

0.81

4.65

1.58

2.581945826

10531529

5682798

12495032

4017949

5384264

3

2

3

2

3

CPS

8523712

361420

10087254

235548

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

96.2

102.5

115.5

102.5

106.2

103.6

86.2

111.1

104.5

105.1

105.3

106.9

113.3

111.8

112.4

105.0

105.8

101.8

96.5

102.2

104.8

103.1

106.3

74.6

109.4

113.7

108.9

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.92439

3.07448

23.09874

2.04928

1.06245

10.35864

8.62443

5.55482

10.45091

1.05074

5.26330

2.13782

2.26636

11.17678

2.24709

2.10036

10.58120

2.03581

0.48264

2.04407

5.24023

10.30585

1.06336

3.73250

10.94156

11.37465

0.54456

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197
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139

140
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146

147
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121

125

133
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105

Tl
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Th
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Hf
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W
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Pt
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

104.4

102.8

96.3

104.5

101.0

101.0

106.2

100.0

105.4

98.9

102.1

101.7

101.6

107.0

102.5

97.0

98.3

99.3

103.0

97.5

97.5

%Recovery

100.0

102.0

104.6

98.4

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

104.43838

51.39569

48.14380

104.50748

101.04812

100.95925

53.09944

99.96073

105.41275

98.87370

102.07289

101.65536

2541.18932

106.95026

102.51956

2425.97127

2456.82505

2483.24186

2575.34538

2436.57363

97.53897

Meas Value

100.01141

101.99147

209.14408

2460.33210

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr
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Mo

Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T18:13:04-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 028_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

110.4

100.1

107.3

95.1

101.5

Lower Limit

80

80

80

80

%Recovery

101.3

101.2

115.9

100.5

112.81783132

9361062

5667560

11533797

4118379

5167713

0.84

0.59

0.28

0.84

0.33

Reference CPS

8244034

350673

8695069

236258

%RSD

1.56

0.81

1.04

1.18

0.552011593

10339005

5671826

12378006

3915615

5246997

3

2

3

2

3

CPS

8351891

355054

10081399

237484

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110
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110

110

110

110

110

110

110

110
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90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90
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98.7

101.1

102.0

98.0

99.0

100.8

98.4

100.0

100.1

98.3

102.5

103.8

103.0

103.0

101.6

99.2

102.8

98.6

98.7

97.9

101.9

100.3

101.6

96.3

100.7

102.1

99.3

20
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100
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20
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10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.73784

101.13539

101.96436

97.97388

99.04085

100.78485

98.43321

99.99276

100.06787

9.82648

102.47430

103.77743

103.00747

102.99378

101.60306

99.24063

102.78915

19.71473

98.74820

97.93590

50.92751

100.32943

101.58889

48.14380

100.69013

102.05338

9.93497

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2
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193
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193
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193
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00619

0.12355

-0.28556

-0.12523

0.00655

0.01801

-0.00011

0.00140

0.00695

0.00032

0.00220

0.32126

0.00097

0.00115

-0.24935

-0.01372

-3.13817

0.61681

-47.12233

-0.02405

Meas Value

0.30081

0.00419

12.01387

-0.28779

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T18:19:42-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 029_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

111.9

98.9

107.2

95.8

103.7

Lower Limit

80

80

80

80

%Recovery

105.0

104.8

114.7

104.3

111.51783132

9361062

5667560

11533797

4118379

5167713

2.50

3.35

3.42

4.04

1.27

Reference CPS

8244034

350673

8695069

236258

%RSD

2.94

5.10

2.45

7.38

2.131987758

10471104

5606645

12364040

3946575

5361053

3

2

3

2

3

CPS

8653597

367583

9969781

246503

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.01834

-0.01978

0.03842

0.01352

0.00300

0.00817

0.00261

1.05078

0.00290

-0.00059

0.68701

0.00064

0.00197

0.00044

0.00092

0.00000

0.00184

0.00522

-0.00168

-0.00758

0.19599

0.08879

0.01113

0.12355

-1.10135

0.00127

0.00279

-0.00343

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm
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Cd

Sn

Sb

Te

Cs

Nb
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Ru

Rh

Pd

2

3
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

97.24943

8.61679

151.20320

556.59714

81.63553

27.30029

186.33209

112.14871

324.38490

166.86285

6675.80063

147325.32728

77.53026

189.35929

27000.75427

88653.25324

7804.19104

18588.59816

53596.71639

1310.54436

FinalConcentration

73.06127

5.64229

107.51895

292.62219

19.44989

1.72336

30.24064

111.31943

16.32711

5.46006

37.26642

22.42974

64.87698

33.37257

1335.16013

29465.06546

15.50605

37.87186

5400.15085

17730.65065

1560.83821

3717.71963

10719.34328

262.10887

Meas Value

14.61225

1.12846

21.50379

58.52444

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T18:26:26-05:00

Type Sample

VialNumber 2111

Sample Name 280-123797-A-6-Q

Data File Name 030SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

109.2

100.2

108.8

96.7

101.9

Lower Limit

80

80

80

80

%Recovery

104.3

104.1

117.0

100.4

111.01783132

9361062

5667560

11533797

4118379

5167713

1.19

5.26

1.40

4.21

1.62

Reference CPS

8244034

350673

8695069

236258

%RSD

1.19

5.25

0.72

2.90

0.851979655

10223891

5677912

12552320

3983125

5266339

3

2

3

2

3

CPS

8599409

365147

10175474

237098

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.82039

162.84607

2.00873

40.86207

12.69031

3.27439

0.52206

3.94475

0.00798

0.03684

0.52487

1195.31122

183.66199

347.41047

44.98262

164.73547

32.05317

0.87257

3.45474

16.70714

3.27740

0.60288

8.30352

8.61679

0.17221

0.00707

0.01542

0.06465

0.36408

32.56921

0.40175

8.17241

2.53806

0.65488

0.10441

0.78895

0.00160

0.00737

0.10497

239.06224

36.73240

69.48209

8.99652

32.94709

6.41063

0.17451

0.69095

3.34143

0.65548

0.12058

1.66070

1.72336

0.03444

0.00141

0.00308

0.01293

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.74963

0.01959

0.06077

0.05236

0.00969

0.34736

-0.28889

2.64836

0.03979

0.18700

175.97758

0.30462

0.26061

0.80554

0.57653

17.90094

FinalConcentration

1.03739

0.00336

22.72996

18.98088

8.81608

104.96461

11.76752

8.17969

0.87481

0.00979

0.03038

0.02618

0.00484

0.17368

-0.14445

1.32418

0.01989

0.09350

87.98879

0.15231

0.13031

0.40277

0.28827

8.95047

Meas Value

0.51869

0.00168

11.36498

9.49044

4.40804

52.48231

5.88376

4.08984

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431087

Operator CB 7700

Acq Date Time 2019-06-17T18:33:03-05:00

Type Sample

VialNumber 2112

Sample Name MB 160-431087/1-A

Data File Name 031SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:38 PM on:6/17/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

101.2

Lower Limit

80

80

80

80

80

80

80

80

106.3

111.8

109.2

100.2

106.3

96.2

1783132

9361062

5667560

11533797

4118379

5167713

1.16

0.66

1.36

1.20

0.25

Reference CPS

8244034

350673

8695069

236258

5679849

12259881

3961638

5229875

%RSD

1.09

0.85

0.20

1.78

1.16

3

2

3

CPS

8622163

367461

9967646

251040

1993278

10217616

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

104.6

104.8

114.6

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00514

0.01750

0.09747

-0.21101

0.20163

0.05087

0.02936

0.04679

0.00966

0.00379

0.00224

0.95971

0.00068

0.02437

0.00741

2.21054

0.04404

0.09164

0.00916

0.00304

-0.00956

0.01196

-0.00536

12.83137

0.38041

0.05236

-3.33650

-0.00244

0.00257

0.00875

0.04874

-0.10550

0.10082

0.02543

0.01468

0.02340

0.00483

0.00189

0.00112

0.47985

0.00034

0.01218

0.00370

1.10527

0.02202

0.04582

0.00458

0.00152

-0.00478

0.00598

-0.00268

6.41569

0.19020

0.02618

-1.66825

-0.00122

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

994.26347

0.35756

1002.20748

1002.29719

1019.41698

487.96770

1013.11544

0.01312

954.92702

987.71440

989.47882

10474.05691

1006.82293

986.76208

9890.44441

10218.15576

1009.74975

10056.88271

10325.81520

962.70280

FinalConcentration

101.48681

101.64797

208.85700

10051.43367

497.13173

0.17878

501.10374

501.14859

509.70849

243.98385

506.55772

0.00656

477.46351

493.85720

494.73941

5237.02846

503.41147

493.38104

4945.22220

5109.07788

504.87487

5028.44136

5162.90760

481.35140

Meas Value

50.74340

50.82398

104.42850

5025.71683

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T18:39:46-05:00

Type Sample

VialNumber 2201

Sample Name LCS 160-431087/2-A

Data File Name 032SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:44 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.8

96.6

103.7

92.4

97.9

Lower Limit

80

80

80

80

%Recovery

98.6

97.5

108.8

97.8

108.01783132

9361062

5667560

11533797

4118379

5167713

1.22

6.12

1.19

6.57

1.04

Reference CPS

8244034

350673

8695069

236258

%RSD

1.04

6.36

0.82

5.44

0.481925804

9810132

5474592

11955946

3806445

5057285

3

2

3

2

3

CPS

8129386

341966

9458664

231050

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

192.81027

1009.16580

1020.90645

1023.39292

1026.82058

0.33227

0.23810

973.19269

0.02300

0.02612

0.05522

1020.76798

0.03234

0.05299

0.01201

0.03237

1004.33647

194.19380

956.49627

1003.75329

461.34491

0.10731

0.00863

0.35756

487.27696

0.00528

0.06676

0.00838

96.40514

504.58290

510.45323

511.69646

513.41029

0.16613

0.11905

486.59635

0.01150

0.01306

0.02761

510.38399

0.01617

0.02650

0.00601

0.01619

502.16823

97.09690

478.24813

501.87664

230.67246

0.05365

0.00431

0.17878

243.63848

0.00264

0.03338

0.00419

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

61.38714

8.27415

1786.23070

2109.11225

1654.47541

2090.52806

1095.38632

80.43498

532.04023

1416.97315

2488.75494

121957.08467

540.83099

1016.87613

23478.51347

68781.66655

5121.35530

19833.49072

46406.24641

3548.10797

FinalConcentration

69.22633

1064.95511

888.45287

2119.62487

6.13871

0.82741

178.62307

210.91123

165.44754

209.05281

109.53863

8.04350

53.20402

141.69731

248.87549

12195.70847

54.08310

101.68761

2347.85135

6878.16665

512.13553

1983.34907

4640.62464

354.81080

Meas Value

6.92263

106.49551

88.84529

211.96249

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T18:46:20-05:00

Type Sample

VialNumber 2202

Sample Name LCSSRM 160-431087/3-A

Data File Name 033SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:51 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

106.4

100.2

106.0

98.0

99.7

Lower Limit

80

80

80

80

%Recovery

99.3

100.8

112.7

97.0

109.41783132

9361062

5667560

11533797

4118379

5167713

2.06

3.00

2.91

3.04

2.29

Reference CPS

8244034

350673

8695069

236258

%RSD

0.80

4.57

0.91

2.91

2.321950073

9962742

5678371

12231193

4035470

5151492

3

2

3

2

3

CPS

8184376

353466

9802569

229232

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1589.71959

1142.60691

5.18734

113.53441

976.91591

1.43891

-0.09747

28.44867

0.00705

0.01427

0.32100

2629.73084

228.64610

503.47371

61.15037

216.12183

37.99924

438.66759

2198.19156

1025.43167

439.70162

0.23985

11.43610

8.27415

1119.68988

-0.00351

0.06980

-0.01037

158.97196

114.26069

0.51873

11.35344

97.69159

0.14389

-0.00975

2.84487

0.00070

0.00143

0.03210

262.97308

22.86461

50.34737

6.11504

21.61218

3.79992

43.86676

219.81916

102.54317

43.97016

0.02399

1.14361

0.82741

111.96899

-0.00035

0.00698

-0.00104

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

42.68975

1.27368

141.43828

165.04268

46.40978

13.50398

399.10877

68.54148

395.97151

71.69030

779.06712

156370.82992

92.65061

35.17228

14923.16268

23015.27752

116.29543

6880.39169

42646.92682

929.65319

FinalConcentration

27.61078

11.77689

49.28935

461.71353

21.34487

0.63684

70.71914

82.52134

23.20489

6.75199

199.55438

34.27074

197.98576

35.84515

389.53356

78185.41496

46.32530

17.58614

7461.58134

11507.63876

58.14772

3440.19584

21323.46341

464.82660

Meas Value

13.80539

5.88845

24.64467

230.85676

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T18:52:58-05:00

Type Sample

VialNumber 2203

Sample Name 160-34268-B-1-A

Data File Name 034SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:57 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.4

97.3

106.1

91.6

98.7

Lower Limit

80

80

80

80

%Recovery

100.9

111.7

127.0

98.5

109.61783132

9361062

5667560

11533797

4118379

5167713

3.46

1.88

2.84

1.31

2.69

Reference CPS

8244034

350673

8695069

236258

%RSD

2.20

0.40

2.86

1.04

2.981953711

9869826

5512509

12235768

3771887

5100261

3

2

3

2

3

CPS

8319851

391616

11039643

232831

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.44395

104.71264

2.35842

54.30055

67.83861

1.74427

0.00419

3.32306

0.00502

0.02494

0.03724

724.69879

33.33076

76.79844

11.31904

54.99728

22.24731

1.04371

2.86501

21.44541

2.10985

0.15296

49.73069

1.27368

1.16910

-0.00249

0.01037

0.04122

1.22198

52.35632

1.17921

27.15027

33.91931

0.87213

0.00209

1.66153

0.00251

0.01247

0.01862

362.34939

16.66538

38.39922

5.65952

27.49864

11.12366

0.52185

1.43251

10.72270

1.05493

0.07648

24.86535

0.63684

0.58455

-0.00125

0.00518

0.02061

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

64.15967

1.33888

171.53353

232.27746

38.71694

24.74395

411.66530

82.07958

399.92655

96.38748

1067.62623

261428.44905

44.67595

31.73740

16019.05079

24979.16290

145.01110

7210.61479

49282.83305

1330.40530

FinalConcentration

32.79189

15.34217

71.74066

416.89368

32.07983

0.66944

85.76677

116.13873

19.35847

12.37197

205.83265

41.03979

199.96327

48.19374

533.81312

130714.22453

22.33798

15.86870

8009.52539

12489.58145

72.50555

3605.30739

24641.41653

665.20265

Meas Value

16.39594

7.67109

35.87033

208.44684

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T18:59:37-05:00

Type Sample

VialNumber 2204

Sample Name 160-34268-B-2-A

Data File Name 035SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:04 PM on:6/17/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.7

96.6

103.1

91.1

95.2

Lower Limit

80

80

80

80

%Recovery

99.6

123.5

135.9

97.7

107.91783132

9361062

5667560

11533797

4118379

5167713

0.92

6.01

0.86

4.84

0.65

Reference CPS

8244034

350673

8695069

236258

%RSD

0.73

3.39

0.94

4.02

1.131923424

9705760

5475648

11889767

3752426

4918445

3

2

3

2

3

CPS

8212266

433184

11814687

230809

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.25899

94.63508

2.72174

68.15930

21.62360

2.86809

0.00898

2.02295

0.00368

0.02444

0.32781

3437.25581

42.17715

96.08801

14.47275

71.01913

32.29289

0.37715

0.11891

25.88406

2.87224

0.18045

58.42408

1.33888

-0.42756

-0.00517

0.00615

0.04946

0.62950

47.31754

1.36087

34.07965

10.81180

1.43404

0.00449

1.01148

0.00184

0.01222

0.16390

1718.62790

21.08858

48.04401

7.23638

35.50957

16.14645

0.18857

0.05945

12.94203

1.43612

0.09023

29.21204

0.66944

-0.21378

-0.00258

0.00307

0.02473

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

90.90167

1.55867

226.22841

315.29488

122.30601

27.53662

499.79007

157.07254

573.18019

101.66554

2173.76704

226177.68786

255.91551

87.50593

18306.85052

27774.81063

320.70726

7404.92814

57285.10561

1228.41386

FinalConcentration

33.92206

12.58279

59.74581

566.74414

45.45084

0.77934

113.11421

157.64744

61.15301

13.76831

249.89504

78.53627

286.59010

50.83277

1086.88352

113088.84393

127.95775

43.75296

9153.42526

13887.40531

160.35363

3702.46407

28642.55280

614.20693

Meas Value

16.96103

6.29139

29.87291

283.37207

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:06:14-05:00

Type Sample

VialNumber 2205

Sample Name 160-34268-B-3-A

Data File Name 036SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:10 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.8

92.3

103.3

85.7

93.5

Lower Limit

80

80

80

80

%Recovery

98.3

110.1

127.0

92.7

106.11783132

9361062

5667560

11533797

4118379

5167713

0.45

5.61

0.45

4.50

0.98

Reference CPS

8244034

350673

8695069

236258

%RSD

0.25

4.57

1.16

4.13

0.841892726

9625908

5233469

11913551

3531488

4830467

3

2

3

2

3

CPS

8104712

386113

11046354

219053

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.71830

208.79218

2.49848

62.38972

339.43534

3.02374

0.00621

1.71572

0.00566

0.02973

0.02580

2373.69865

41.41600

96.02615

14.03768

68.72912

29.78859

1.71694

57.39324

23.64932

3.30437

0.37517

47.81726

1.55867

8.48165

-0.00303

0.02150

0.08369

1.35915

104.39609

1.24924

31.19486

169.71767

1.51187

0.00310

0.85786

0.00283

0.01487

0.01290

1186.84933

20.70800

48.01308

7.01884

34.36456

14.89430

0.85847

28.69662

11.82466

1.65218

0.18758

23.90863

0.77934

4.24082

-0.00151

0.01075

0.04184

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

53.21138

1.48534

139.94443

151.68904

29.34292

20.53478

328.81202

64.11229

356.63435

86.66879

665.68075

223035.87035

27.12056

26.77920

11710.76606

24025.06665

160.99650

6798.95206

26795.23337

1078.27880

FinalConcentration

29.90229

14.00070

61.60050

279.78158

26.60569

0.74267

69.97222

75.84452

14.67146

10.26739

164.40601

32.05615

178.31718

43.33439

332.84037

111517.93518

13.56028

13.38960

5855.38303

12012.53333

80.49825

3399.47603

13397.61669

539.13940

Meas Value

14.95115

7.00035

30.80025

139.89079

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:12:50-05:00

Type Sample

VialNumber 2206

Sample Name 160-34268-B-4-A

Data File Name 037SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:17 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.4

96.4

104.6

90.8

95.8

Lower Limit

80

80

80

80

%Recovery

98.9

116.7

130.2

97.2

108.61783132

9361062

5667560

11533797

4118379

5167713

2.42

0.93

2.32

0.84

3.18

Reference CPS

8244034

350673

8695069

236258

%RSD

1.56

0.58

1.74

0.30

1.801935685

9771820

5465713

12059679

3738738

4950417

3

2

3

2

3

CPS

8151761

409094

11323606

229656

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.72174

80.64336

2.11485

58.74422

20.28456

2.30716

-0.00233

1.16597

0.00221

0.02345

0.05884

976.88251

40.22549

91.83895

12.89031

60.08335

24.00742

0.31679

0.10119

22.86497

2.56158

0.18162

46.44092

1.48534

-1.05755

-0.00563

0.00630

0.03988

0.36087

40.32168

1.05743

29.37211

10.14228

1.15358

-0.00117

0.58298

0.00110

0.01173

0.02942

488.44125

20.11275

45.91948

6.44516

30.04167

12.00371

0.15840

0.05060

11.43249

1.28079

0.09081

23.22046

0.74267

-0.52877

-0.00281

0.00315

0.01994

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

60.94427

1.55176

161.91271

220.53315

38.24092

24.24232

395.54143

70.95323

406.69892

91.82985

973.19525

255588.78712

43.01303

32.30644

15291.74727

28897.09863

194.40258

9072.87747

32641.22224

1404.22078

FinalConcentration

38.57520

17.39913

75.17591

351.39186

30.47214

0.77588

80.95636

110.26657

19.12046

12.12116

197.77072

35.47662

203.34946

45.91492

486.59763

127794.39356

21.50652

16.15322

7645.87364

14448.54932

97.20129

4536.43873

16320.61112

702.11039

Meas Value

19.28760

8.69957

37.58795

175.69593

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:19:29-05:00

Type Sample

VialNumber 2207

Sample Name 160-34268-B-5-A

Data File Name 038SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:24 PM on:6/17/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.3

94.9

100.8

90.2

92.7

Lower Limit

80

80

80

80

%Recovery

95.4

120.9

134.1

97.5

107.41783132

9361062

5667560

11533797

4118379

5167713

0.34

1.63

0.79

0.27

0.33

Reference CPS

8244034

350673

8695069

236258

%RSD

0.89

0.29

1.31

0.40

1.001914581

9390320

5378901

11625903

3714270

4792355

3

2

3

2

3

CPS

7867777

424041

11659615

230311

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.57842

97.42700

2.66238

80.51629

21.80591

2.68315

0.00568

1.03006

0.00420

0.02282

0.05158

1416.88528

52.93765

130.59510

20.52275

94.43859

35.31180

0.33262

0.08215

25.93398

3.18066

0.39385

84.14814

1.55176

-0.83904

0.00240

0.00945

0.03402

0.78921

48.71350

1.33119

40.25814

10.90296

1.34158

0.00284

0.51503

0.00210

0.01141

0.02579

708.44264

26.46882

65.29755

10.26138

47.21930

17.65590

0.16631

0.04107

12.96699

1.59033

0.19693

42.07407

0.77588

-0.41952

0.00120

0.00472

0.01701

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

64.80697

1.37903

194.57940

285.36080

60.98079

20.64903

584.23381

89.70251

455.70671

99.46711

1917.38293

217027.26690

143.47438

50.33228

25169.69206

29355.92295

270.28574

8056.75314

73889.46388

1232.41850

FinalConcentration

35.87986

13.48884

68.10831

722.27276

32.40348

0.68952

97.28970

142.68040

30.49040

10.32451

292.11691

44.85125

227.85336

49.73355

958.69147

108513.63345

71.73719

25.16614

12584.84603

14677.96147

135.14287

4028.37657

36944.73194

616.20925

Meas Value

17.93993

6.74442

34.05415

361.13638

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:26:05-05:00

Type Sample

VialNumber 2208

Sample Name 160-34268-B-6-A

Data File Name 039SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:30 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.8

97.8

103.9

91.1

94.2

Lower Limit

80

80

80

80

%Recovery

99.3

118.2

131.4

100.3

108.11783132

9361062

5667560

11533797

4118379

5167713

1.80

1.58

0.91

2.00

0.35

Reference CPS

8244034

350673

8695069

236258

%RSD

0.78

0.35

0.82

1.84

0.761926957

9622444

5542750

11980561

3753417

4865914

3

2

3

2

3

CPS

8186822

414463

11425306

237040

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.25668

140.33863

2.31683

68.77370

110.70967

2.55649

0.00731

1.05783

0.00660

0.02687

0.04026

2398.80669

39.19595

93.74541

13.74698

66.89683

28.02181

0.67614

5.77225

24.47825

2.74153

0.42945

55.25752

1.37903

3.56761

-0.00371

0.01315

0.05079

0.62834

70.16932

1.15842

34.38685

55.35484

1.27824

0.00366

0.52892

0.00330

0.01343

0.02013

1199.40334

19.59798

46.87270

6.87349

33.44842

14.01090

0.33807

2.88612

12.23912

1.37076

0.21472

27.62876

0.68952

1.78381

-0.00185

0.00657

0.02540

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

111.1

93.7

68.4

73.2

107.4

106.6

107.1

112.5

109.7

100.2

108.3

106.1

111.2

116.6

113.8

107.1

101.4

93.9

103.6

62.8

103.1

%Recovery

112.1

101.7

102.6

105.8

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.55376

23.43365

3.41913

0.73157

21.47959

10.65753

5.35498

5.62699

5.48627

10.01841

10.83174

2.12225

55.59696

2.33287

5.69008

53.54523

50.69289

93.93516

103.56480

62.77669

5.15344

Meas Value

5.60435

0.50829

102.57014

52.92416

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:32:41-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 040LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

110.5

101.1

105.5

100.0

101.7

Lower Limit

80

80

80

80

%Recovery

106.7

105.7

115.1

103.1

111.61783132

9361062

5667560

11533797

4118379

5167713

0.32

2.84

0.97

1.62

1.58

Reference CPS

8244034

350673

8695069

236258

%RSD

1.42

1.39

0.92

1.01

0.731989487

10347883

5727889

12167884

4120147

5255486

3

2

3

2

3

CPS

8792709

370744

10010821

243595

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

99.4

103.3

113.7

106.8

111.4

103.5

85.2

109.3

107.5

103.8

107.6

112.9

113.9

112.9

112.2

103.0

108.9

104.7

104.2

108.2

106.7

99.1

112.0

68.4

107.3

112.7

107.0

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.98803

3.09808

22.73338

2.13544

1.11386

10.35334

8.51690

5.46649

10.74799

1.03844

5.37948

2.25743

2.27734

11.28932

2.24432

2.06099

10.88670

2.09357

0.52113

2.16358

5.33362

9.91372

1.11981

3.41913

10.73431

11.27124

0.53509

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

104.2

103.0

94.8

105.2

101.5

103.6

105.5

98.8

104.8

100.0

101.8

102.2

102.1

106.9

103.1

99.3

98.8

99.7

103.7

97.4

97.7

%Recovery

99.7

102.4

104.8

100.9

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

104.21307

51.51543

47.38704

105.15204

101.48091

103.56697

52.76989

98.77301

104.78361

99.97801

101.80161

102.20858

2552.95302

106.85358

103.08673

2481.50062

2469.99480

2492.03368

2592.63504

2433.83105

97.69383

Meas Value

99.65599

102.36551

209.55373

2521.62877

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:39:22-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 041_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

111.6

99.9

107.0

95.1

101.6

Lower Limit

80

80

80

80

%Recovery

104.5

102.6

116.8

101.6

114.31783132

9361062

5667560

11533797

4118379

5167713

0.13

0.87

1.33

1.29

0.98

Reference CPS

8244034

350673

8695069

236258

%RSD

0.51

0.86

1.46

0.45

1.552037538

10447896

5664150

12337987

3917744

5249091

3

2

3

2

3

CPS

8617339

359802

10155518

240082

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

95.5

100.1

100.3

96.3

97.3

100.6

98.4

100.4

99.4

97.7

101.5

103.9

103.7

103.3

102.6

99.2

103.2

98.1

97.4

97.5

100.8

100.8

102.0

94.8

99.5

101.7

99.3

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.10072

100.06607

100.27784

96.34854

97.26234

100.56175

98.43370

100.37294

99.37819

9.76564

101.46091

103.85282

103.67983

103.32514

102.64982

99.17461

103.15620

19.62158

97.37450

97.47167

50.38073

100.83256

101.98049

47.38704

99.45986

101.73169

9.93052

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00574

0.12604

-0.39982

-0.22873

0.00962

-0.06736

-0.00137

0.00152

0.02011

0.00074

-0.00115

0.30691

-0.00007

-0.00093

-0.25559

-0.09281

-4.21155

-3.45668

-52.73213

-0.03251

Meas Value

0.48687

0.00053

9.27827

-1.77405

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:46:00-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 042_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

110.0

100.6

105.8

97.6

101.8

Lower Limit

80

80

80

80

%Recovery

105.6

110.1

116.3

108.9

112.41783132

9361062

5667560

11533797

4118379

5167713

1.81

1.31

0.45

0.43

0.72

Reference CPS

8244034

350673

8695069

236258

%RSD

1.39

1.95

0.44

2.47

0.382003453

10295435

5700384

12206939

4020283

5261782

3

2

3

2

3

CPS

8704093

386099

10116033

257302

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.01976

-0.07463

-0.00276

0.01125

0.00172

0.00765

0.00365

0.84605

0.00137

0.00410

0.53216

0.00088

0.00055

0.00040

0.00053

0.00107

0.00040

-0.00018

0.00012

-0.02443

0.05158

0.07344

0.00979

0.12604

-1.82920

-0.00243

0.00282

-0.00689

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

198.68288

1.73703

337.95773

610.65273

329.82509

63.34350

1308.52256

547.34529

880.40532

78.63862

3969.44767

144949.68901

653.65110

172.90941

34891.26364

45641.69271

1284.56629

10586.88203

131733.12011

1350.37911

FinalConcentration

57.88987

11.57177

57.56706

1129.86043

99.34144

0.86852

168.97886

305.32637

164.91255

31.67175

654.26128

273.67264

440.20266

39.31931

1984.72384

72474.84451

326.82555

86.45470

17445.63182

22820.84635

642.28315

5293.44102

65866.56006

675.18956

Meas Value

28.94494

5.78589

28.78353

564.93022

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:52:43-05:00

Type Sample

VialNumber 2209

Sample Name 160-34268-B-7-A

Data File Name 043SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:57 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.0

98.5

107.9

90.5

95.0

Lower Limit

80

80

80

80

%Recovery

98.6

113.9

126.7

97.8

106.21783132

9361062

5667560

11533797

4118379

5167713

0.60

9.78

0.88

9.81

0.42

Reference CPS

8244034

350673

8695069

236258

%RSD

0.59

9.56

0.59

7.15

0.121893966

9736833

5585113

12443124

3725677

4907928

3

2

3

2

3

CPS

8130064

399455

11017594

231125

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

4.67953

729.88083

2.41905

74.79856

1943.50363

4.31701

0.05705

1.36568

0.01773

0.02928

0.27863

4984.17331

83.81320

195.08535

29.84912

143.16187

59.87303

5.61428

38.54148

21.73720

3.14061

0.45984

29.87962

1.73703

24.71697

0.00134

0.07756

0.30195

2.33977

364.94042

1.20953

37.39928

971.75181

2.15850

0.02852

0.68284

0.00887

0.01464

0.13932

2492.08665

41.90660

97.54268

14.92456

71.58094

29.93651

2.80714

19.27074

10.86860

1.57031

0.22992

14.93981

0.86852

12.35849

0.00067

0.03878

0.15098

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

172.93632

1.57739

255.05555

599.97851

268.15850

53.85032

910.13182

365.08502

552.20689

92.12916

3263.24676

202626.10264

670.86021

164.76375

31888.85012

35643.63012

632.68161

9375.22076

113670.59069

1488.30841

FinalConcentration

51.34898

13.92430

64.97985

934.16989

86.46816

0.78870

127.52778

299.98925

134.07925

26.92516

455.06591

182.54251

276.10345

46.06458

1631.62338

101313.05132

335.43011

82.38188

15944.42506

17821.81506

316.34080

4687.61038

56835.29535

744.15421

Meas Value

25.67449

6.96215

32.48993

467.08494

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:59:19-05:00

Type Sample

VialNumber 2210

Sample Name 160-34268-B-8-A

Data File Name 044SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:04 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.1

97.3

97.4

89.9

87.0

Lower Limit

80

80

80

80

%Recovery

92.2

117.3

120.7

97.3

99.91783132

9361062

5667560

11533797

4118379

5167713

10.69

2.79

10.45

2.64

10.78

Reference CPS

8244034

350673

8695069

236258

%RSD

9.51

2.02

8.68

2.21

8.861780569

8900263

5516845

11235833

3702802

4494795

3

2

3

2

3

CPS

7602589

411219

10494704

229952

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.06158

408.67923

2.32697

80.84294

928.63929

3.76996

0.03824

1.26838

0.01155

0.02641

0.14692

4178.19804

51.07414

129.78956

21.42032

112.32668

58.09494

1.79994

31.32009

25.65743

4.05161

0.32926

54.53223

1.57739

18.19560

-0.00047

0.04872

0.20380

1.53079

204.33961

1.16348

40.42147

464.31964

1.88498

0.01912

0.63419

0.00578

0.01320

0.07346

2089.09902

25.53707

64.89478

10.71016

56.16334

29.04747

0.89997

15.66004

12.82872

2.02581

0.16463

27.26612

0.78870

9.09780

-0.00023

0.02436

0.10190

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

49.88755

1.51392

86.71854

132.88543

79.06953

21.64895

329.34981

47.27135

402.85226

94.42595

452.49996

267115.84057

54.68184

41.23086

12004.26881

30585.19344

161.94767

11261.10601

14117.83469

1431.33146

FinalConcentration

30.73219

20.61072

85.34938

502.77176

24.94377

0.75696

43.35927

66.44271

39.53476

10.82447

164.67490

23.63567

201.42613

47.21297

226.24998

133557.92029

27.34092

20.61543

6002.13440

15292.59672

80.97384

5630.55301

7058.91735

715.66573

Meas Value

15.36609

10.30536

42.67469

251.38588

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:05:56-05:00

Type Sample

VialNumber 2211

Sample Name 160-34268-B-9-A

Data File Name 045SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:10 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.0

96.3

104.8

91.0

96.2

Lower Limit

80

80

80

80

%Recovery

99.5

113.8

127.4

98.9

110.71783132

9361062

5667560

11533797

4118379

5167713

0.31

1.62

0.17

1.44

0.41

Reference CPS

8244034

350673

8695069

236258

%RSD

0.07

1.44

1.11

0.97

0.921974571

9826739

5455202

12083628

3747602

4973302

3

2

3

2

3

CPS

8200232

399166

11073300

233577

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.60627

134.24424

2.99394

84.45890

34.61271

2.28013

0.01314

0.80259

0.00349

0.02239

0.08878

1231.04373

45.24829

113.92144

19.07994

95.69873

33.02171

0.27444

0.11619

24.59938

3.68888

0.38561

86.59965

1.51392

-0.38657

0.00027

0.00861

0.02748

0.80313

67.12212

1.49697

42.22945

17.30635

1.14007

0.00657

0.40129

0.00174

0.01120

0.04439

615.52186

22.62414

56.96072

9.53997

47.84937

16.51086

0.13722

0.05810

12.29969

1.84444

0.19281

43.29982

0.75696

-0.19329

0.00013

0.00431

0.01374

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

58.40322

1.67781

142.87989

180.47593

25.73205

19.04513

478.67346

68.86399

380.39123

96.61928

776.27834

242888.24790

32.53475

35.25897

15521.24882

29078.82330

280.10276

8027.42337

37479.41691

1264.35959

FinalConcentration

34.74648

15.68637

66.71001

323.62844

29.20161

0.83890

71.43994

90.23797

12.86602

9.52257

239.33673

34.43200

190.19562

48.30964

388.13917

121444.12395

16.26737

17.62948

7760.62441

14539.41165

140.05138

4013.71168

18739.70845

632.17980

Meas Value

17.37324

7.84318

33.35501

161.81422

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:12:36-05:00

Type Sample

VialNumber 2212

Sample Name 160-34268-B-10-A

Data File Name 046SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:17 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.0

98.3

104.3

93.9

96.9

Lower Limit

80

80

80

80

%Recovery

98.9

117.6

131.5

99.6

110.31783132

9361062

5667560

11533797

4118379

5167713

0.33

3.68

0.46

3.40

1.05

Reference CPS

8244034

350673

8695069

236258

%RSD

0.69

1.67

0.82

1.02

0.981966401

9832236

5569228

12031970

3865274

5007724

3

2

3

2

3

CPS

8155466

412499

11430276

235236

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.76017

89.15264

2.19007

70.39004

21.88704

2.69395

0.01700

0.78348

0.00345

0.02108

0.07155

1731.19026

51.29595

123.88576

17.45792

77.78777

27.97192

0.34664

0.20428

24.91318

2.69625

0.50538

51.56148

1.67781

-0.93408

-0.00504

0.00693

0.04157

0.38009

44.57632

1.09503

35.19502

10.94352

1.34698

0.00850

0.39174

0.00172

0.01054

0.03578

865.59513

25.64798

61.94288

8.72896

38.89388

13.98596

0.17332

0.10214

12.45659

1.34813

0.25269

25.78074

0.83890

-0.46704

-0.00252

0.00347

0.02079

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

46.69907

1.44001

122.71070

150.30791

21.41464

16.25081

320.24221

57.09941

335.72947

85.63132

758.06860

210751.48086

30.57290

25.18019

12369.21740

24024.13454

163.02400

6672.86658

24084.51074

1013.45033

FinalConcentration

30.04748

13.77234

58.40235

261.62358

23.34953

0.72001

61.35535

75.15396

10.70732

8.12541

160.12111

28.54970

167.86474

42.81566

379.03430

105375.74043

15.28645

12.59009

6184.60870

12012.06727

81.51200

3336.43329

12042.25537

506.72517

Meas Value

15.02374

6.88617

29.20118

130.81179

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:19:14-05:00

Type Sample

VialNumber 2301

Sample Name 160-34268-B-11-A

Data File Name 047SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:24 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.6

98.4

104.5

94.3

96.2

Lower Limit

80

80

80

80

%Recovery

99.6

118.7

130.7

100.4

110.41783132

9361062

5667560

11533797

4118379

5167713

0.82

1.01

1.14

0.74

1.62

Reference CPS

8244034

350673

8695069

236258

%RSD

1.62

0.67

1.79

1.33

0.961968704

9889539

5577282

12056338

3883185

4969634

3

2

3

2

3

CPS

8213088

416131

11363556

237119

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.50846

81.87811

2.06454

62.93662

18.55035

2.11833

0.01544

0.73214

0.00241

0.02084

0.05771

1293.28419

42.87900

97.67745

13.70335

61.17035

22.80369

0.29821

0.10065

22.84263

2.28766

0.20126

40.81427

1.44001

-1.69935

0.00078

0.00675

0.03235

0.25423

40.93906

1.03227

31.46831

9.27518

1.05917

0.00772

0.36607

0.00121

0.01042

0.02885

646.64210

21.43950

48.83873

6.85167

30.58518

11.40184

0.14911

0.05032

11.42132

1.14383

0.10063

20.40714

0.72001

-0.84967

0.00039

0.00337

0.01618

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

60.68136

1.36248

148.64937

159.89380

72.15502

23.32344

333.11840

55.89307

467.90988

90.54361

704.70286

301248.61910

55.91335

41.97924

13191.88368

37819.06404

198.36052

12957.26394

17811.94729

2076.34381

FinalConcentration

43.18906

17.86511

85.95842

323.55977

30.34068

0.68124

74.32468

79.94690

36.07751

11.66172

166.55920

27.94654

233.95494

45.27181

352.35143

150624.30955

27.95667

20.98962

6595.94184

18909.53202

99.18026

6478.63197

8905.97364

1038.17190

Meas Value

21.59453

8.93256

42.97921

161.77989

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:25:54-05:00

Type Sample

VialNumber 2302

Sample Name 160-34268-B-12-A

Data File Name 048SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:30 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

107.1

99.9

105.2

94.7

97.0

Lower Limit

80

80

80

80

%Recovery

97.9

117.7

134.0

100.8

112.91783132

9361062

5667560

11533797

4118379

5167713

1.19

0.63

0.91

0.62

0.22

Reference CPS

8244034

350673

8695069

236258

%RSD

0.50

0.41

0.65

0.89

1.492012960

10022022

5660327

12131447

3899331

5014489

3

2

3

2

3

CPS

8068571

412615

11653946

238098

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.20448

124.47846

3.12543

82.23491

22.67361

2.56572

-0.00063

0.51795

0.00466

0.01561

0.04741

1624.58726

45.77620

115.08568

19.84524

105.88006

40.23248

0.24281

0.08281

25.24829

3.72670

0.49494

115.52972

1.36248

-1.33499

-0.00199

0.01021

0.03037

1.10224

62.23923

1.56272

41.11746

11.33680

1.28286

-0.00032

0.25897

0.00233

0.00780

0.02370

812.29363

22.88810

57.54284

9.92262

52.94003

20.11624

0.12141

0.04140

12.62415

1.86335

0.24747

57.76486

0.68124

-0.66749

-0.00099

0.00510

0.01519

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

37.15468

1.36203

109.60326

87.65055

16.55068

13.48509

249.02860

58.22459

249.17232

86.94501

568.75460

168976.52561

27.74164

19.36660

6777.04523

17921.93878

77.88767

4258.33352

7641.76090

816.07334

FinalConcentration

25.11545

12.58090

47.35133

246.32731

18.57734

0.68102

54.80163

43.82528

8.27534

6.74254

124.51430

29.11229

124.58616

43.47250

284.37730

84488.26280

13.87082

9.68330

3388.52262

8960.96939

38.94383

2129.16676

3820.88045

408.03667

Meas Value

12.55773

6.29045

23.67567

123.16365

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:32:33-05:00

Type Sample

VialNumber 2303

Sample Name 160-34268-B-13-A

Data File Name 049SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:37 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.1

96.7

103.4

92.6

96.9

Lower Limit

80

80

80

80

%Recovery

94.8

105.8

121.9

95.7

108.81783132

9361062

5667560

11533797

4118379

5167713

0.86

2.15

1.70

2.30

0.65

Reference CPS

8244034

350673

8695069

236258

%RSD

1.36

1.88

1.34

1.43

0.821940549

9838260

5482488

11929531

3813474

5007925

3

2

3

2

3

CPS

7813707

371010

10600464

226137

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.11723

80.14945

2.07823

50.32841

17.19635

1.62528

0.01420

0.47334

0.00188

0.01697

-0.00779

555.88098

36.67684

80.41437

10.70116

47.76041

19.46751

0.17206

0.03153

19.98170

1.90571

0.35936

19.95355

1.36203

-2.37409

-0.00003

0.00635

0.03287

0.05861

40.07473

1.03912

25.16420

8.59817

0.81264

0.00710

0.23667

0.00094

0.00849

-0.00390

277.94049

18.33842

40.20718

5.35058

23.88020

9.73375

0.08603

0.01576

9.99085

0.95285

0.17968

9.97678

0.68102

-1.18705

-0.00002

0.00317

0.01643

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

87.15205

1.38945

346.06829

348.27037

109.76894

31.03901

709.17323

162.88373

658.94492

128.84416

2418.41204

180711.51799

484.69788

86.98548

26116.97936

33774.95862

596.10055

8597.64555

88976.68257

1213.92556

FinalConcentration

40.83737

11.95624

55.24088

976.68030

43.57603

0.69472

173.03415

174.13519

54.88447

15.51950

354.58662

81.44187

329.47246

64.42208

1209.20602

90355.75899

242.34894

43.49274

13058.48968

16887.47931

298.05027

4298.82278

44488.34128

606.96278

Meas Value

20.41868

5.97812

27.62044

488.34015

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:39:11-05:00

Type Sample

VialNumber 2304

Sample Name 160-34268-B-14-A

Data File Name 050SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:43 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.4

98.0

104.1

92.2

95.8

Lower Limit

80

80

80

80

%Recovery

95.2

111.2

125.8

98.1

108.11783132

9361062

5667560

11533797

4118379

5167713

0.35

1.47

0.71

1.00

1.38

Reference CPS

8244034

350673

8695069

236258

%RSD

0.19

0.66

0.54

0.55

1.881928368

9676489

5556216

12006241

3795479

4948872

3

2

3

2

3

CPS

7846492

389817

10939380

231720

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.79146

298.07159

2.00942

73.47856

540.64119

2.70294

0.01790

0.56582

0.00779

0.02538

0.03737

3856.62002

81.00642

242.41597

37.51320

157.03318

46.51184

3.61338

25.41321

22.28071

2.34821

0.12748

41.44032

1.38945

26.89775

-0.00716

0.02911

0.09282

1.39573

149.03579

1.00471

36.73928

270.32059

1.35147

0.00895

0.28291

0.00390

0.01269

0.01869

1928.31001

40.50321

121.20798

18.75660

78.51659

23.25592

1.80669

12.70660

11.14035

1.17410

0.06374

20.72016

0.69472

13.44888

-0.00358

0.01456

0.04641

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

111.86420

1.29477

402.38050

609.77063

215.55953

37.54415

933.96573

257.36745

670.91811

82.27559

3522.45226

155157.70533

428.80023

122.29234

38742.28889

30958.58663

630.60409

7658.73542

123336.63773

1003.80822

FinalConcentration

42.40335

10.86863

50.92388

975.86262

55.93210

0.64739

201.19025

304.88532

107.77977

18.77208

466.98286

128.68373

335.45905

41.13780

1761.22613

77578.85266

214.40011

61.14617

19371.14445

15479.29331

315.30204

3829.36771

61668.31886

501.90411

Meas Value

21.20167

5.43432

25.46194

487.93131

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:45:47-05:00

Type Sample

VialNumber 2305

Sample Name 160-34268-B-15-A

Data File Name 051SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:50 PM on:6/17/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.3

99.6

102.5

93.9

92.4

Lower Limit

80

80

80

80

%Recovery

95.8

121.8

131.5

99.6

104.71783132

9361062

5667560

11533797

4118379

5167713

7.08

0.49

6.58

0.96

5.79

Reference CPS

8244034

350673

8695069

236258

%RSD

5.40

0.74

4.70

1.63

5.661867122

9388909

5642228

11820949

3868557

4772879

3

2

3

2

3

CPS

7898965

427264

11430349

235198

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.86646

377.07825

2.12342

71.48783

856.66510

2.87672

0.01884

0.72862

0.01026

0.03491

0.04565

4502.92721

47.10286

123.10199

18.67147

92.04390

42.48632

4.81173

38.87609

22.23651

2.55892

0.42281

34.26287

1.29477

25.46584

-0.00363

0.03917

0.13510

1.43323

188.53913

1.06171

35.74392

428.33255

1.43836

0.00942

0.36431

0.00513

0.01745

0.02283

2251.46360

23.55143

61.55099

9.33574

46.02195

21.24316

2.40587

19.43804

11.11826

1.27946

0.21140

17.13144

0.64739

12.73292

-0.00182

0.01958

0.06755

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

132.54773

1.33092

499.13403

531.61180

242.09360

43.84806

975.74701

304.90347

795.64397

105.24798

3340.61383

149554.61603

485.51306

140.41955

33601.63161

37485.59589

741.01862

8818.23428

134285.57903

1147.33487

FinalConcentration

47.40157

10.33106

47.27299

1348.42206

66.27387

0.66546

249.56701

265.80590

121.04680

21.92403

487.87351

152.45174

397.82199

52.62399

1670.30691

74777.30801

242.75653

70.20978

16800.81580

18742.79794

370.50931

4409.11714

67142.78951

573.66744

Meas Value

23.70078

5.16553

23.63650

674.21103

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:52:24-05:00

Type Sample

VialNumber 2306

Sample Name 160-34268-B-16-A

Data File Name 052SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:57 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.3

99.3

106.9

92.3

96.1

Lower Limit

80

80

80

80

%Recovery

98.4

115.2

127.1

98.5

108.01783132

9361062

5667560

11533797

4118379

5167713

1.40

0.62

0.22

0.65

0.81

Reference CPS

8244034

350673

8695069

236258

%RSD

0.35

0.83

0.38

1.16

0.971925372

9669745

5630134

12333822

3802074

4964071

3

2

3

2

3

CPS

8114483

403914

11053762

232686

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.70682

523.95700

2.01156

69.31712

1104.54913

3.08334

0.01129

0.61452

0.00960

0.02963

0.03208

4007.46099

52.40693

131.60188

20.96911

102.17645

39.93678

6.07495

43.35857

22.01190

2.56350

0.27531

35.39375

1.33092

32.79599

-0.00436

0.05647

0.17207

1.85341

261.97850

1.00578

34.65856

552.27457

1.54167

0.00565

0.30726

0.00480

0.01482

0.01604

2003.73049

26.20346

65.80094

10.48455

51.08823

19.96839

3.03747

21.67929

11.00595

1.28175

0.13766

17.69688

0.66546

16.39800

-0.00218

0.02823

0.08603

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

115.1

94.3

63.3

95.1

108.6

107.2

104.5

112.3

108.8

97.5

105.2

107.2

107.1

116.6

111.2

104.5

102.1

95.4

102.7

57.4

99.4

%Recovery

112.1

99.9

97.2

104.4

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.75601

23.58244

3.16537

0.95148

21.71367

10.72354

5.22614

5.61285

5.43759

9.75053

10.51706

2.14498

53.53849

2.33146

5.56211

52.26289

51.03890

95.35897

102.71583

57.38326

4.97009

Meas Value

5.60706

0.49945

97.15568

52.17973

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:59:02-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 053LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 9:04 PM on:6/17/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

110.1

100.3

106.0

98.4

101.8

Lower Limit

80

80

80

80

%Recovery

102.3

104.1

113.7

100.3

108.81783132

9361062

5667560

11533797

4118379

5167713

1.30

0.90

0.41

0.88

0.68

Reference CPS

8244034

350673

8695069

236258

%RSD

1.79

0.11

0.85

2.18

1.181939395

10307622

5683480

12230309

4052397

5262792

3

2

3

2

3

CPS

8431050

365197

9884447

236954

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

94.7

100.8

114.5

104.1

109.7

102.2

85.2

104.3

104.7

104.8

105.0

112.1

110.6

111.2

110.4

102.6

106.9

102.8

100.7

102.2

104.8

102.2

106.8

63.3

108.4

113.2

109.5

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.89463

3.02455

22.90914

2.08256

1.09740

10.21560

8.52179

5.21436

10.46674

1.04780

5.25249

2.24200

2.21222

11.11920

2.20895

2.05264

10.68887

2.05634

0.50360

2.04355

5.24102

10.21918

1.06782

3.16537

10.83708

11.31505

0.54758

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

107.5

106.1

93.7

107.1

103.1

104.5

103.9

98.2

106.8

103.1

106.8

104.8

104.3

109.8

105.5

101.6

101.6

103.1

106.5

97.4

96.9

%Recovery

100.1

101.6

104.3

103.6

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

107.47920

53.03301

46.85487

107.06427

103.13635

104.54557

51.96377

98.19122

106.84972

103.12538

106.77158

104.76639

2608.40155

109.80460

105.47623

2540.28915

2539.68429

2576.48223

2663.03894

2435.65505

96.94352

Meas Value

100.10324

101.56972

208.59596

2590.03542

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:05:43-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 054_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 9:10 PM on:6/17/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

108.7

96.5

104.0

93.1

97.5

Lower Limit

80

80

80

80

%Recovery

99.9

99.0

115.4

99.2

111.51783132

9361062

5667560

11533797

4118379

5167713

1.06

3.20

0.55

4.23

1.05

Reference CPS

8244034

350673

8695069

236258

%RSD

1.63

3.20

2.37

2.91

0.401987875

10173385

5467813

12000636

3836217

5038100

3

2

3

2

3

CPS

8237529

347065

10033300

234374

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

96.5

101.4

102.3

98.4

98.4

104.1

101.8

103.3

100.9

101.5

102.1

105.1

107.3

106.3

105.8

102.9

103.9

98.4

97.9

99.3

101.1

103.8

103.9

93.7

102.4

102.9

102.1

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.30153

101.41612

102.32044

98.40184

98.43209

104.07649

101.83259

103.32668

100.89893

10.14534

102.13559

105.11291

107.26016

106.30852

105.80806

102.93670

103.94577

19.67681

97.93791

99.27257

50.53836

103.75114

103.89895

46.85487

102.39052

102.92653

10.20881

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 9:10 PM on:6/17/2019Page 790 of 1906



Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00656

0.14652

-0.32782

-0.22573

-0.00415

0.03445

-0.00096

0.00106

-0.04054

-0.00181

-0.00484

0.28227

0.00104

-0.00368

-0.20181

-0.03190

-3.70387

-4.29612

-52.80863

-0.02552

Meas Value

0.40128

-0.00412

9.88475

-1.67972

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:12:21-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 055_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 9:17 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.4

105.8

99.5

102.8

94.8

Lower Limit

80

80

80

80

%Recovery

97.7

113.3

109.4

112.4

104.11783132

9361062

5667560

11533797

4118379

5167713

5.11

5.65

5.23

4.50

4.89

Reference CPS

8244034

350673

8695069

236258

%RSD

7.44

3.70

4.72

2.11

5.671855711

9770058

5994186

11471077

4231740

4897375

3

2

3

2

3

CPS

8052765

397355

9508824

265515

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.01497

-0.06450

-0.01501

0.01480

0.00209

0.00765

0.00804

0.71422

0.00223

0.00319

0.72223

0.00274

0.00052

0.00010

0.00055

0.00122

0.00038

0.00023

-0.00399

-0.02985

0.00242

0.16617

0.01071

0.14652

-1.86615

-0.00248

0.00173

-0.00037

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

86.13630

1.48535

314.05161

320.72296

125.11629

27.19137

570.66529

163.37278

523.05144

179.37412

1741.79108

235021.40559

220.43857

78.57988

22689.67064

32453.20108

399.14402

7347.38954

64554.53403

1209.53885

FinalConcentration

37.34220

12.77144

60.16972

752.06349

43.06815

0.74268

157.02581

160.36148

62.55814

13.59568

285.33264

81.68639

261.52572

89.68706

870.89554

117510.70279

110.21928

39.28994

11344.83532

16226.60054

199.57201

3673.69477

32277.26702

604.76943

Meas Value

18.67110

6.38572

30.08486

376.03175

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:19:03-05:00

Type Sample

VialNumber 2307

Sample Name 160-34268-B-17-A

Data File Name 056SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 9:23 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

106.1

102.0

105.7

95.4

96.5

Lower Limit

80

80

80

80

%Recovery

100.4

119.0

133.5

100.7

110.21783132

9361062

5667560

11533797

4118379

5167713

0.43

1.66

1.26

2.22

1.54

Reference CPS

8244034

350673

8695069

236258

%RSD

0.72

1.24

1.06

1.06

1.231964956

9933874

5780657

12187481

3928631

4985677

3

2

3

2

3

CPS

8276786

417296

11608214

237897

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.75675

245.24862

2.24943

64.31588

371.64526

2.90462

0.05304

1.02826

0.00723

0.01794

0.24020

2671.08720

43.66126

106.88397

15.62159

72.66554

30.75952

3.07011

23.86945

24.78984

2.70351

0.19429

34.95450

1.48535

14.54013

-0.00610

0.02726

0.09480

0.87838

122.62431

1.12471

32.15794

185.82263

1.45231

0.02652

0.51413

0.00362

0.00897

0.12010

1335.54360

21.83063

53.44198

7.81080

36.33277

15.37976

1.53506

11.93472

12.39492

1.35175

0.09714

17.47725

0.74268

7.27006

-0.00305

0.01363

0.04740

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

69.93666

1.49774

236.11279

234.05355

34.61341

21.51927

409.84740

68.28880

431.66430

97.42696

976.05201

265000.38821

43.04857

38.44036

15681.81351

31279.22169

252.03249

9107.32708

39358.49576

1448.16521

FinalConcentration

36.90940

16.68050

66.53580

349.70919

34.96833

0.74887

118.05639

117.02678

17.30670

10.75964

204.92370

34.14440

215.83215

48.71348

488.02601

132500.19410

21.52429

19.22018

7840.90675

15639.61085

126.01624

4553.66354

19679.24788

724.08261

Meas Value

18.45470

8.34025

33.26790

174.85459

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:25:40-05:00

Type Sample

VialNumber 2308

Sample Name 160-34268-B-18-A

Data File Name 057SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 9:30 PM on:6/17/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.8

100.7

106.1

95.1

97.2

Lower Limit

80

80

80

80

%Recovery

99.7

124.9

137.9

100.6

110.01783132

9361062

5667560

11533797

4118379

5167713

1.55

2.17

1.35

1.42

2.49

Reference CPS

8244034

350673

8695069

236258

%RSD

1.13

2.57

1.20

2.86

0.341962248

9902106

5710034

12233680

3915673

5024990

3

2

3

2

3

CPS

8216829

438022

11992602

237664

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.17812

90.73206

2.57854

72.39816

20.01306

3.22621

0.04250

0.58394

0.00356

0.02405

0.13169

2116.05773

46.45573

106.37839

15.32126

71.74693

27.80192

0.34569

0.08635

26.25193

2.56773

0.21767

71.47713

1.49774

-0.84898

-0.00414

0.00413

0.04339

0.58906

45.36603

1.28927

36.19908

10.00653

1.61310

0.02125

0.29197

0.00178

0.01203

0.06584

1058.02887

23.22786

53.18919

7.66063

35.87347

13.90096

0.17285

0.04317

13.12596

1.28386

0.10884

35.73857

0.74887

-0.42449

-0.00207

0.00207

0.02169

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

61.59652

1.46742

155.82637

202.41959

38.18070

23.24472

393.03460

85.08123

376.86207

98.10516

995.77459

255936.61830

39.71304

34.51537

14953.34325

26323.79663

188.49457

7508.35710

38477.27347

1227.23227

FinalConcentration

34.63889

15.90696

63.01079

288.93139

30.79826

0.73371

77.91318

101.20979

19.09035

11.62236

196.51730

42.54062

188.43103

49.05258

497.88729

127968.30915

19.85652

17.25768

7476.67163

13161.89831

94.24728

3754.17855

19238.63673

613.61614

Meas Value

17.31944

7.95348

31.50539

144.46569

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:32:18-05:00

Type Sample

VialNumber 2309

Sample Name 160-34268-B-19-A

Data File Name 058SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 9:37 PM on:6/17/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.5

97.9

102.7

92.7

94.9

Lower Limit

80

80

80

80

%Recovery

96.6

122.2

135.2

99.8

108.81783132

9361062

5667560

11533797

4118379

5167713

1.51

0.27

0.46

0.94

0.17

Reference CPS

8244034

350673

8695069

236258

%RSD

0.83

0.70

0.85

1.74

1.421940727

9784204

5547708

11846363

3816436

4902761

3

2

3

2

3

CPS

7962747

428547

11756297

235823

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.79818

92.52760

2.46855

71.82880

21.91870

2.66652

0.02848

0.42787

0.00345

0.01875

0.07943

1266.85109

47.74993

110.88804

15.98941

75.68351

31.86623

0.30897

0.10819

25.72646

2.59933

0.30403

54.40531

1.46742

-1.47107

-0.00081

0.00843

0.05366

0.39909

46.26380

1.23428

35.91440

10.95935

1.33326

0.01424

0.21393

0.00172

0.00938

0.03971

633.42555

23.87496

55.44402

7.99471

37.84176

15.93312

0.15448

0.05410

12.86323

1.29966

0.15201

27.20265

0.73371

-0.73553

-0.00041

0.00421

0.02683

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

59.41843

1.72729

156.63836

211.82660

39.49342

23.26204

393.48004

83.73569

464.38737

112.36535

1058.57766

257535.11662

39.57540

35.25364

18485.84501

32564.03894

232.53370

8899.32088

43974.93169

1454.89423

FinalConcentration

37.86857

15.51051

101.49586

317.83592

5.94184

0.17273

15.66384

21.18266

3.94934

2.32620

39.34800

8.37357

46.43874

11.23653

105.85777

25753.51166

3.95754

3.52536

1848.58450

3256.40389

23.25337

889.93209

4397.49317

145.48942

Meas Value

3.78686

1.55105

10.14959

31.78359

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:38:56-05:00

Type Sample

VialNumber 2310

Sample Name 160-34268-B-19-A SD

Data File Name 059SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 9:43 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

106.8

99.0

102.9

93.6

98.1

Lower Limit

80

80

80

80

%Recovery

99.7

109.2

119.7

103.0

110.71783132

9361062

5667560

11533797

4118379

5167713

0.55

0.98

1.14

1.02

2.28

Reference CPS

8244034

350673

8695069

236258

%RSD

0.26

0.68

0.68

2.10

0.811974175

9998622

5610308

11873244

3854278

5069360

3

2

3

2

3

CPS

8217501

382968

10408959

243421

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.17426

90.11592

2.28956

68.55482

21.16530

2.54751

0.01402

0.33871

0.01334

0.02956

0.11067

1354.52412

48.06462

111.37874

16.03627

76.05077

31.54160

0.26245

0.04977

25.63548

2.44571

0.12921

55.68609

1.72729

-19.32710

-0.02962

0.00917

-0.01174

-0.01743

9.01159

0.22896

6.85548

2.11653

0.25475

0.00140

0.03387

0.00133

0.00296

0.01107

135.45241

4.80646

11.13787

1.60363

7.60508

3.15416

0.02624

0.00498

2.56355

0.24457

0.01292

5.56861

0.17273

-1.93271

-0.00296

0.00092

-0.00117

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1023.63790

1.93395

1104.27351

1476.68516

956.32987

399.50135

1751.72329

107.35936

1080.70208

850.43644

3163.52420

255159.34570

1055.24117

995.51699

49897.22176

107799.30892

979.67243

20331.89199

109950.14010

1985.12932

FinalConcentration

196.59545

131.18133

268.60507

8185.36263

511.81895

0.96698

552.13675

738.34258

478.16493

199.75067

875.86165

53.67968

540.35104

425.21822

1581.76210

127579.67285

527.62059

497.75850

24948.61088

53899.65446

489.83622

10165.94599

54975.07005

992.56466

Meas Value

98.29772

65.59066

134.30253

4092.68131

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:45:38-05:00

Type Sample

VialNumber 2311

Sample Name 160-34268-A-19-C MS

Data File Name 060SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 9:50 PM on:6/17/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.1

96.2

96.7

89.2

87.5

Lower Limit

80

80

80

80

%Recovery

88.4

126.8

135.2

99.2

102.01783132

9361062

5667560

11533797

4118379

5167713

5.86

0.67

6.92

1.20

5.93

Reference CPS

8244034

350673

8695069

236258

%RSD

4.74

0.14

4.38

2.91

4.731818163

8993358

5454258

11154185

3672879

4519898

3

2

3

2

3

CPS

7283837

444569

11753266

234471

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

202.89832

1148.66385

1007.01295

1154.39529

1110.72386

5.23593

0.12523

576.96703

0.02321

0.02554

0.11101

2348.72027

56.01937

127.63539

20.75850

111.42860

1107.34904

202.27341

1005.82041

1011.31488

234.07535

0.43667

45.88716

1.93395

451.15196

0.00303

0.07439

0.08719

101.44916

574.33193

503.50648

577.19764

555.36193

2.61796

0.06262

288.48351

0.01161

0.01277

0.05551

1174.36013

28.00968

63.81770

10.37925

55.71430

553.67452

101.13671

502.91021

505.65744

117.03768

0.21833

22.94358

0.96698

225.57598

0.00151

0.03720

0.04359

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1044.62237

1.96578

1157.66613

1241.40895

951.47547

357.54403

1480.71773

50.66907

1165.97253

879.99013

2133.58558

265830.66264

1028.57442

1011.46586

23731.32614

112433.12276

1021.88221

21327.75180

49693.16026

2185.81214

FinalConcentration

185.62523

127.48564

258.77723

8309.33568

522.31118

0.98289

578.83306

620.70448

475.73773

178.77201

740.35886

25.33453

582.98627

439.99507

1066.79279

132915.33132

514.28721

505.73293

11865.66307

56216.56138

510.94111

10663.87590

24846.58013

1092.90607

Meas Value

92.81261

63.74282

129.38861

4154.66784

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:52:07-05:00

Type Sample

VialNumber 2312

Sample Name 160-34268-A-19-D MSD

Data File Name 061SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 9:56 PM on:6/17/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.6

98.4

105.0

90.8

95.9

Lower Limit

80

80

80

80

%Recovery

92.1

125.0

140.6

100.2

110.01783132

9361062

5667560

11533797

4118379

5167713

10.08

0.67

9.71

0.60

10.31

Reference CPS

8244034

350673

8695069

236258

%RSD

8.84

0.69

8.55

1.36

8.681961504

9790440

5578457

12110139

3739106

4956528

3

2

3

2

3

CPS

7595090

438266

12225720

236759

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

189.25983

1068.86970

1014.11753

1060.05559

1015.15557

5.78903

0.15893

528.51227

0.02091

0.02838

0.06906

2286.17133

51.77981

113.94536

16.11372

73.42800

1022.08854

191.87572

947.83347

953.13724

211.06726

0.32865

50.72180

1.96578

423.03822

-0.00380

0.07302

0.05756

94.62992

534.43485

507.05876

530.02779

507.57779

2.89451

0.07946

264.25613

0.01046

0.01419

0.03453

1143.08566

25.88990

56.97268

8.05686

36.71400

511.04427

95.93786

473.91674

476.56862

105.53363

0.16432

25.36090

0.98289

211.51911

-0.00190

0.03651

0.02878

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

165.29156

1.56470

171.02180

581.75860

230.67745

120.90185

476.80605

82.38115

522.35147

261.39463

1023.38968

252744.24053

80.83469

134.11691

15152.10725

26332.72395

1668.10917

8793.59042

38566.34042

1267.69285

FinalConcentration

130.86273

24.98700

2003.43962

1100.53764

82.64578

0.78235

85.51090

290.87930

115.33873

60.45093

238.40303

41.19058

261.17573

130.69731

511.69484

126372.12026

40.41735

67.05846

7576.05363

13166.36198

834.05459

4396.79521

19283.17021

633.84642

Meas Value

65.43137

12.49350

1001.71981

550.26882

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:58:37-05:00

Type Sample

VialNumber 2401

Sample Name 160-34268-B-19-A PDS

Data File Name 062SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 10:03 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.9

97.5

103.0

92.5

95.0

Lower Limit

80

80

80

80

%Recovery

92.6

117.6

132.5

95.8

106.91783132

9361062

5667560

11533797

4118379

5167713

1.62

0.49

0.27

0.29

0.53

Reference CPS

8244034

350673

8695069

236258

%RSD

0.10

0.21

1.32

1.60

1.401906076

9721743

5523037

11876028

3808595

4909046

3

2

3

2

3

CPS

7633830

412472

11521084

226347

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

40.63446

142.03622

2.98190

101.19616

41.99194

2.59125

0.12350

109.80803

0.00725

0.01819

0.04890

1244.50947

45.69668

105.44749

15.20373

71.87922

229.93334

38.49338

9.62547

65.34108

102.15435

0.27946

51.42384

1.56470

100.31838

-0.00153

0.01509

0.04435

20.31723

71.01811

1.49095

50.59808

20.99597

1.29562

0.06175

54.90402

0.00362

0.00910

0.02445

622.25474

22.84834

52.72375

7.60186

35.93961

114.96667

19.24669

4.81273

32.67054

51.07717

0.13973

25.71192

0.78235

50.15919

-0.00077

0.00755

0.02218

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.22734

0.00125

0.06395

0.06050

0.01200

0.81700

-0.42485

0.64094

0.23229

0.33670

-61.86096

0.25746

0.23299

0.37346

0.18052

4.99167

FinalConcentration

0.88636

-0.01051

45.38953

6.57195

2.42654

12.94854

12.09930

-3.69136

0.11367

0.00063

0.03198

0.03025

0.00600

0.40850

-0.21243

0.32047

0.11615

0.16835

-30.93048

0.12873

0.11650

0.18673

0.09026

2.49583

Meas Value

0.44318

-0.00525

22.69477

3.28598

1.21327

6.47427

6.04965

-1.84568

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 430244

Operator CB 7700

Acq Date Time 2019-06-17T22:05:12-05:00

Type Sample

VialNumber 2402

Sample Name MB 160-430244/1-A

Data File Name 063SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 10:10 PM on:6/17/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

95.5

Lower Limit

80

80

80

80

80

80

80

80

106.1

111.2

105.7

96.6

101.7

93.6

1783132

9361062

5667560

11533797

4118379

5167713

1.16

3.56

1.04

4.04

1.23

Reference CPS

8244034

350673

8695069

236258

5473802

11734180

3855050

4937357

%RSD

1.91

4.67

0.30

4.50

1.23

3

2

3

CPS

8009323

363840

9677180

250584

1983184

9892817

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

97.2

103.8

111.3

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00452

0.03692

-0.00550

0.35007

0.20482

0.57533

0.02988

0.00495

0.00604

-0.00294

0.03572

5.04924

0.00058

-0.02473

0.01207

0.07489

0.00246

0.00472

0.00012

0.00098

-0.00677

0.03528

0.01455

0.38456

0.19729

0.06050

-3.34619

-0.00620

0.00226

0.01846

-0.00275

0.17504

0.10241

0.28766

0.01494

0.00248

0.00302

-0.00147

0.01786

2.52462

0.00029

-0.01237

0.00604

0.03744

0.00123

0.00236

0.00006

0.00049

-0.00339

0.01764

0.00728

0.19228

0.09865

0.03025

-1.67309

-0.00310

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

954.11515

0.41801

963.49841

950.48060

962.80422

458.07434

974.48859

0.00859

935.79221

957.99632

956.92613

9930.42777

962.11159

954.03336

9674.57809

9877.53744

952.21159

9634.23258

10114.75806

962.81586

FinalConcentration

100.95971

101.87715

219.75298

9791.89680

477.05757

0.20901

481.74920

475.24030

481.40211

229.03717

487.24429

0.00430

467.89610

478.99816

478.46307

4965.21389

481.05580

477.01668

4837.28904

4938.76872

476.10579

4817.11629

5057.37903

481.40793

Meas Value

50.47985

50.93857

109.87649

4895.94840

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T22:11:54-05:00

Type Sample

VialNumber 2403

Sample Name LCS 160-430244/2-A

Data File Name 064SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 10:16 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.6

96.2

101.2

90.4

93.7

Lower Limit

80

80

80

80

%Recovery

92.5

98.1

107.2

99.9

108.41783132

9361062

5667560

11533797

4118379

5167713

1.69

0.36

0.95

1.62

1.63

Reference CPS

8244034

350673

8695069

236258

%RSD

1.02

1.48

0.75

1.91

0.221933475

9605587

5454232

11673252

3721169

4840633

3

2

3

2

3

CPS

7623842

344181

9319034

236069

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

189.48210

990.22845

1006.73374

1005.07506

1009.54062

0.24222

0.42410

988.96351

0.01905

0.03703

-0.00215

999.58620

0.02819

0.02743

0.00947

0.01902

989.54519

189.93161

939.89528

963.14242

452.73860

0.10400

0.01284

0.41801

468.86780

-0.00686

0.06487

0.00989

94.74105

495.11423

503.36687

502.53753

504.77031

0.12111

0.21205

494.48176

0.00952

0.01852

-0.00108

499.79310

0.01410

0.01372

0.00473

0.00951

494.77260

94.96581

469.94764

481.57121

226.36930

0.05200

0.00642

0.20901

234.43390

-0.00343

0.03244

0.00495

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.43640

0.02983

2.63364

12.53929

0.95177

0.63750

349.13799

0.33935

1.84125

1.40933

24.27870

600.66707

0.33188

1.56539

4612.40465

565.07010

134.95182

1615.22845

22887.08503

5.91640

FinalConcentration

2.60389

0.02145

36.98973

8004.99138

0.21820

0.01492

1.31682

6.26965

0.47588

0.31875

174.56899

0.16968

0.92062

0.70466

12.13935

300.33354

0.16594

0.78270

2306.20232

282.53505

67.47591

807.61423

11443.54251

2.95820

Meas Value

1.30195

0.01073

18.49487

4002.49569

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T22:18:27-05:00

Type Sample

VialNumber 2404

Sample Name 160-34344-C-4-A

Data File Name 065SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 10:23 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

107.0

95.3

101.9

91.6

95.2

Lower Limit

80

80

80

80

%Recovery

95.0

98.9

112.3

103.7

111.91783132

9361062

5667560

11533797

4118379

5167713

1.31

0.68

1.07

1.08

0.60

Reference CPS

8244034

350673

8695069

236258

%RSD

0.66

1.00

0.98

2.31

0.831995554

10018364

5401983

11748377

3772212

4920650

3

2

3

2

3

CPS

7834531

346734

9763080

245001

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.84815

0.68073

0.48911

0.45030

13.41511

0.01550

-0.00024

6.16260

0.00416

0.03409

-0.02525

40.33374

0.50718

0.94889

0.12813

0.50760

0.11171

0.04024

0.05076

0.62110

0.61810

0.05336

0.06175

0.02983

-1.99447

-0.00643

0.00029

-0.01011

0.42407

0.34036

0.24456

0.22515

6.70755

0.00775

-0.00012

3.08130

0.00208

0.01705

-0.01263

20.16687

0.25359

0.47444

0.06406

0.25380

0.05586

0.02012

0.02538

0.31055

0.30905

0.02668

0.03087

0.01492

-0.99723

-0.00321

0.00015

-0.00506

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

107.2

93.0

66.5

83.9

107.8

103.6

113.2

110.2

108.2

98.6

105.1

106.4

106.0

111.3

108.7

101.3

99.2

92.1

102.5

53.0

100.9

%Recovery

112.6

104.1

103.9

100.9

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.36140

23.26012

3.32463

0.83895

21.55147

10.36485

5.65876

5.51034

5.41196

9.85796

10.51358

2.12745

53.01733

2.22598

5.43625

50.66277

49.60711

92.09688

102.53739

53.02271

5.04355

Meas Value

5.62777

0.52068

103.91261

50.44249

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T22:25:09-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 066LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 10:30 PM on:6/17/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

109.3

99.7

103.7

97.6

98.8

Lower Limit

80

80

80

80

%Recovery

95.5

103.0

113.2

100.6

110.01783132

9361062

5667560

11533797

4118379

5167713

1.36

0.89

1.06

0.61

0.54

Reference CPS

8244034

350673

8695069

236258

%RSD

1.01

1.12

1.37

0.52

0.931960725

10234168

5650713

11961765

4020048

5105757

3

2

3

2

3

CPS

7869213

361237

9846772

237641

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

102.3

102.2

112.5

105.9

110.0

101.4

84.1

129.3

106.0

101.2

106.2

110.4

112.9

111.6

112.1

107.3

106.7

102.1

103.0

107.1

102.9

103.5

105.6

66.5

105.2

111.0

107.2

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.04634

3.06708

22.50170

2.11821

1.09992

10.14474

8.41080

6.46596

10.59646

1.01182

5.31064

2.20753

2.25837

11.16321

2.24262

2.14629

10.66540

2.04177

0.51519

2.14273

5.14646

10.35198

1.05631

3.32463

10.52452

11.10019

0.53581

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

107.4

105.1

87.4

106.3

102.6

102.4

101.4

92.7

108.5

102.5

105.5

104.3

103.2

108.9

104.4

101.7

103.2

100.7

106.2

90.5

90.4

%Recovery

94.6

97.1

101.3

101.7

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

107.37723

52.53647

43.69464

106.28669

102.61501

102.37948

50.70178

92.67732

108.51671

102.52614

105.45828

104.27648

2580.24727

108.90723

104.35785

2541.62412

2580.16826

2517.73007

2655.27772

2263.64489

90.38375

Meas Value

94.61488

97.10407

202.54350

2542.96333

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T22:31:53-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 067_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 10:36 PM on:6/17/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

114.4

94.6

108.4

91.1

101.9

Lower Limit

80

80

80

80

%Recovery

97.8

94.9

120.0

96.0

115.71783132

9361062

5667560

11533797

4118379

5167713

3.83

2.72

3.45

3.44

2.69

Reference CPS

8244034

350673

8695069

236258

%RSD

2.49

3.29

4.71

2.83

2.492063492

10705197

5362490

12502181

3752776

5263845

3

2

3

2

3

CPS

8060670

332739

10430793

226810

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

FAILED

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

88.6

93.1

104.9

89.9

90.2

104.2

103.0

104.9

93.6

99.8

93.0

97.9

107.4

107.0

106.7

103.8

96.1

90.9

90.3

93.1

92.9

103.6

105.6

87.4

103.8

105.8

102.4

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

17.72926

93.09689

104.86983

89.85318

90.21371

104.19391

102.97118

104.89024

93.57866

9.98498

92.97587

97.86133

107.39083

106.95070

106.68619

103.83579

96.07461

18.17251

90.31358

93.07335

46.43378

103.62270

105.55804

43.69464

103.77951

105.75652

10.23876

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00722

0.17411

-0.34710

-0.17404

0.01940

0.58673

-0.00022

0.00122

-0.01485

0.00984

-0.00386

0.38300

0.00229

-0.00045

-0.23185

-0.01942

-4.78453

-1.92038

-57.26756

0.06782

Meas Value

0.28796

-0.00209

11.27607

-1.73722

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T22:38:30-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 068_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 10:43 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.0

92.7

94.6

89.0

90.9

Lower Limit

80

80

80

80

%Recovery

89.4

103.2

105.2

103.4

101.71783132

9361062

5667560

11533797

4118379

5167713

11.24

2.29

10.88

3.92

11.31

Reference CPS

8244034

350673

8695069

236258

%RSD

9.58

1.94

11.43

3.93

11.761813196

9362156

5253602

10907808

3665461

4697563

3

2

3

2

3

CPS

7366665

361843

9148631

244243

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.05568

-0.05177

0.05454

0.02401

0.00204

0.00904

0.01712

1.36662

0.00262

0.00397

0.59184

0.00145

0.00042

-0.00058

0.00061

0.00032

0.00036

0.00264

0.00052

0.00540

0.00192

0.08033

0.00915

0.17411

-1.73926

-0.00334

0.00198

-0.00265

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.30368

0.25569

2.02489

8.88803

1.09012

0.50869

433.27427

0.06038

0.46399

0.36702

46.61903

258.06783

0.20856

6.11704

4562.76582

95.23373

34.71729

981.74391

34262.59057

1.05049

FinalConcentration

1.97303

-0.00447

39.96464

6873.66097

0.15184

0.12785

1.01245

4.44402

0.54506

0.25435

216.63713

0.03019

0.23199

0.18351

23.30951

129.03391

0.10428

3.05852

2281.38291

47.61686

17.35864

490.87195

17131.29529

0.52525

Meas Value

0.98652

-0.00223

19.98232

3436.83048

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T22:45:13-05:00

Type Sample

VialNumber 2405

Sample Name 160-34344-C-5-A

Data File Name 069SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.3

93.9

100.5

89.9

95.0

Lower Limit

80

80

80

80

%Recovery

94.4

98.8

109.8

101.9

110.51783132

9361062

5667560

11533797

4118379

5167713

0.74

0.55

1.53

0.64

0.50

Reference CPS

8244034

350673

8695069

236258

%RSD

1.22

0.27

1.58

2.25

1.061970650

9853955

5321826

11587785

3704124

4907517

3

2

3

2

3

CPS

7780405

346500

9543702

240702

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.13311

0.14090

0.29351

0.12640

110.56430

0.16500

0.06478

1.96054

0.00257

0.04274

0.19391

40.81916

0.07770

0.13511

0.02142

0.06538

0.01437

0.03565

0.01444

0.18372

0.34275

0.13379

0.02317

0.25569

-2.66965

-0.00542

-0.00028

0.00189

-0.06656

0.07045

0.14676

0.06320

55.28215

0.08250

0.03239

0.98027

0.00129

0.02137

0.09695

20.40958

0.03885

0.06756

0.01071

0.03269

0.00718

0.01783

0.00722

0.09186

0.17138

0.06689

0.01159

0.12785

-1.33482

-0.00271

-0.00014

0.00095

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165
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72

72

72

72
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209
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133
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Tl
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U
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.02176

0.50183

1.08152

12.10076

0.96483

0.63571

437.09098

0.06318

0.23519

0.42940

48.69733

256.02085

0.12108

6.10241

4483.72993

118.57129

38.25333

951.95701

33671.62603

0.92484

FinalConcentration

6.63711

-0.04305

89.83807

7192.51875

0.10218

0.05018

0.10815

1.21008

0.09648

0.06357

43.70910

0.00632

0.02352

0.04294

4.86973

25.60209

0.01211

0.61024

448.37299

11.85713

3.82533

95.19570

3367.16260

0.09248

Meas Value

0.66371

-0.00431

8.98381

719.25188

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T22:51:55-05:00

Type Sample

VialNumber 2406

Sample Name 160-34344-C-5-A SD

Data File Name 070SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 10:56 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

106.6

97.4

102.3

93.8

95.9

Lower Limit

80

80

80

80

%Recovery

95.0

101.8

111.7

102.1

110.31783132

9361062

5667560

11533797

4118379

5167713

0.76

1.43

1.73

0.55

0.30

Reference CPS

8244034

350673

8695069

236258

%RSD

0.63

1.06

0.14

1.95

0.831965959

9980915

5517987

11793664

3861218

4955667

3

2

3

2

3

CPS

7832701

357143

9716185

241328

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.91055

-0.07989

0.36479

0.00074

123.95311

0.10073

0.06827

4.94458

0.00778

0.04120

0.46514

38.87457

0.06400

0.13340

0.02361

0.05543

0.01262

-0.01281

-0.02971

1.24677

0.16912

0.00130

0.02835

0.50183

-19.84285

-0.04266

0.00596

-0.05645

-0.09105

-0.00799

0.03648

0.00007

12.39531

0.01007

0.00683

0.49446

0.00078

0.00412

0.04651

3.88746

0.00640

0.01334

0.00236

0.00554

0.00126

-0.00128

-0.00297

0.12468

0.01691

0.00013

0.00283

0.05018

-1.98429

-0.00427

0.00060

-0.00564

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165
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165
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209

232

238

178

181

182

185

195

197
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140

141

146
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

931.27649

0.82410

946.34026

948.51409

964.42905

464.84224

1402.57218

0.07962

932.69214

963.79433

968.08686

9986.92365

938.19201

930.70426

13880.34360

10061.33570

1010.31249

10616.96555

44768.92266

952.75552

FinalConcentration

102.46508

103.56527

232.30421

16586.48234

465.63825

0.41205

473.17013

474.25704

482.21453

232.42112

701.28609

0.03981

466.34607

481.89716

484.04343

4993.46182

469.09601

465.35213

6940.17180

5030.66785

505.15625

5308.48278

22384.46133

476.37776

Meas Value

51.23254

51.78264

116.15210

8293.24117

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T22:58:36-05:00

Type Sample

VialNumber 2407

Sample Name 160-34344-C-5-B MS

Data File Name 071SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 11:03 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.1

96.1

101.9

91.5

94.6

Lower Limit

80

80

80

80

%Recovery

94.1

97.7

109.1

101.8

110.41783132

9361062

5667560

11533797

4118379

5167713

2.37

2.25

2.40

2.02

3.13

Reference CPS

8244034

350673

8695069

236258

%RSD

2.08

1.02

3.23

0.82

2.401968579

9651106

5445178

11757180

3766878

4886363

3

2

3

2

3

CPS

7756595

342661

9484515

240500

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

188.01834

982.93275

977.80308

987.80942

1102.17729

0.50514

0.64078

992.46194

0.02350

0.04704

0.07512

1045.32872

0.09939

0.16517

0.03003

0.09084

987.32639

191.11456

952.60269

967.42163

456.77948

0.02673

0.01851

0.82410

464.99042

-0.00257

0.06670

0.03168

94.00917

491.46638

488.90154

493.90471

551.08864

0.25257

0.32039

496.23097

0.01175

0.02352

0.03756

522.66436

0.04970

0.08258

0.01501

0.04542

493.66319

95.55728

476.30134

483.71081

228.38974

0.01337

0.00925

0.41205

232.49521

-0.00129

0.03335

0.01584

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165
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72
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208
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238
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181
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185

195

197
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139
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146
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125

133
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103

105
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Hf
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

930.01665

0.42191

936.62836

941.26693

955.12483

471.59749

1375.57030

0.07051

919.44863

946.40047

968.80086

9924.62572

934.04127

924.91291

13660.60507

9914.21398

995.30228

10492.45127

44301.24504

930.77006

FinalConcentration

100.81227

100.55703

231.19512

16548.54057

465.00833

0.21096

468.31418

470.63347

477.56241

235.79874

687.78515

0.03525

459.72431

473.20023

484.40043

4962.31286

467.02064

462.45645

6830.30253

4957.10699

497.65114

5246.22564

22150.62252

465.38503

Meas Value

50.40614

50.27851

115.59756

8274.27029

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T23:05:09-05:00

Type Sample

VialNumber 2408

Sample Name 160-34344-C-5-C MSD

Data File Name 072SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 11:09 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.6

96.5

102.4

93.5

95.1

Lower Limit

80

80

80

80

%Recovery

95.2

98.2

110.8

101.2

111.21783132

9361062

5667560

11533797

4118379

5167713

8.29

0.83

8.92

1.26

9.28

Reference CPS

8244034

350673

8695069

236258

%RSD

7.00

1.33

8.09

2.17

5.621981988

9790558

5471836

11814235

3849737

4915953

3

2

3

2

3

CPS

7846541

344517

9634061

239091

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

186.26786

968.46233

964.42268

978.41144

1093.39395

0.13198

0.43761

987.52625

0.02460

0.04312

0.04034

1010.44481

0.10643

0.16495

0.02935

0.09262

956.97673

188.03781

919.97999

942.45503

441.31128

0.23185

0.01379

0.42191

459.77826

-0.00244

0.06690

0.02479

93.13393

484.23116

482.21134

489.20572

546.69698

0.06599

0.21881

493.76313

0.01230

0.02156

0.02017

505.22240

0.05321

0.08248

0.01468

0.04631

478.48836

94.01890

459.99000

471.22752

220.65564

0.11593

0.00690

0.21096

229.88913

-0.00122

0.03345

0.01239

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193
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Pd

2

3

TuneFile
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nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.36734

0.15271

5.02546

15.46835

2.12526

1.60698

114.67953

1.91239

6.10904

3.35925

126.06949

2843.55957

1.17009

4.37448

2840.27689

3212.41216

377.80761

6336.64659

15780.36102

46.19571

FinalConcentration

3.08579

0.10699

33.84436

3554.69745

0.68367

0.07636

2.51273

7.73418

1.06263

0.80349

57.33976

0.95619

3.05452

1.67963

63.03475

1421.77979

0.58504

2.18724

1420.13844

1606.20608

188.90380

3168.32329

7890.18051

23.09786

Meas Value

1.54290

0.05350

16.92218

1777.34873

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T23:11:43-05:00

Type Sample

VialNumber 2409

Sample Name 160-34344-C-6-A

Data File Name 073SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 11:16 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

106.6

96.1

102.2

93.3

95.0

Lower Limit

80

80

80

80

%Recovery

96.4

99.1

111.3

101.0

111.61783132

9361062

5667560

11533797

4118379

5167713

1.07

0.57

1.57

0.26

0.81

Reference CPS

8244034

350673

8695069

236258

%RSD

0.93

0.83

0.42

2.52

1.471990838

9975384

5446272

11792036

3842848

4910888

3

2

3

2

3

CPS

7944165

347446

9678995

238638

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.93056

2.67063

0.87821

0.93075

1.88994

0.03220

0.01356

7.22338

0.00245

0.04077

0.00396

73.91260

2.66225

5.16454

0.69501

2.55044

0.58121

0.05081

0.07611

0.73294

0.37174

0.00090

0.26417

0.15271

-1.88707

-0.00331

0.00117

0.00036

0.46528

1.33532

0.43910

0.46538

0.94497

0.01610

0.00678

3.61169

0.00123

0.02039

0.00198

36.95630

1.33112

2.58227

0.34751

1.27522

0.29060

0.02540

0.03806

0.36647

0.18587

0.00045

0.13208

0.07636

-0.94354

-0.00165

0.00059

0.00018

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

111.1

96.9

67.4

105.0

112.6

110.3

113.1

111.6

113.1

101.6

108.6

113.0

111.6

116.6

113.2

108.8

106.1

96.1

111.3

51.3

101.1

%Recovery

111.5

100.6

99.4

109.7

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.55259

24.21513

3.37071

1.04994

22.52120

11.02815

5.65445

5.57974

5.65267

10.16430

10.85523

2.26052

55.79404

2.33259

5.66210

54.40497

53.06557

96.08843

111.27921

51.27784

5.05605

Meas Value

5.57288

0.50288

99.39574

54.85280

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T23:18:24-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 074LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 11:23 PM on:6/17/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

109.3

94.8

102.8

93.0

99.2

Lower Limit

80

80

80

80

%Recovery

97.1

98.2

114.4

96.5

109.21783132

9361062

5667560

11533797

4118379

5167713

1.11

10.91

0.92

10.23

0.38

Reference CPS

8244034

350673

8695069

236258

%RSD

1.69

10.45

0.67

7.24

0.351946365

10236052

5373572

11856180

3832030

5124779

3

2

3

2

3

CPS

8006851

344374

9950561

228064

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

101.6

101.2

118.8

105.9

108.7

106.0

92.1

139.2

104.7

107.3

105.5

111.4

117.8

116.2

119.1

110.3

106.3

101.9

99.7

105.5

102.4

117.1

111.8

67.4

109.8

115.3

108.9

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.03268

3.03668

23.75209

2.11869

1.08745

10.60187

9.21167

6.95855

10.46905

1.07285

5.27265

2.22736

2.35700

11.62313

2.38209

2.20631

10.63024

2.03846

0.49869

2.10919

5.12194

11.70923

1.11796

3.37071

10.98492

11.53425

0.54432

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

102.9

101.8

91.8

103.0

100.3

100.9

99.5

97.1

104.5

98.1

101.4

101.5

100.5

105.1

101.0

97.7

98.7

96.6

102.1

96.0

96.3

%Recovery

98.8

101.5

104.6

99.0

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

102.89085

50.87992

45.90200

103.00933

100.25527

100.87849

49.75548

97.06272

104.46486

98.08713

101.35818

101.47231

2512.15775

105.06488

101.04530

2441.30301

2468.46993

2413.95048

2552.66312

2399.03895

96.26626

Meas Value

98.79493

101.48245

209.24199

2474.03849

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T23:25:06-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 075_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 11:30 PM on:6/17/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

107.4

98.2

102.5

95.3

98.0

Lower Limit

80

80

80

80

%Recovery

95.9

99.3

114.4

99.2

111.91783132

9361062

5667560

11533797

4118379

5167713

1.85

3.99

0.83

3.16

1.65

Reference CPS

8244034

350673

8695069

236258

%RSD

1.72

4.02

2.83

3.19

1.511995885

10057325

5564985

11823480

3926037

5066242

3

2

3

2

3

CPS

7907304

348119

9949053

234288

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

94.5

99.2

98.9

95.5

96.2

99.8

99.7

101.5

97.7

96.6

99.3

104.6

101.7

102.4

101.4

99.3

103.3

97.6

97.0

100.8

100.6

100.9

100.7

91.8

100.1

100.7

99.1

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

18.90909

99.15201

98.87368

95.48294

96.16341

99.79069

99.67576

101.49149

97.66646

9.65840

99.30956

104.58990

101.65191

102.38974

101.35185

99.30818

103.27786

19.52508
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Continuing Calibration Blank (CCB) - US EPA Method  6020
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0.49

40.7
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Blank Sample
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Calibration Blank Report
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CPS

479787

64

57177

9699

197

2

3

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

2

Tune Step

3

3

3

2

2

72

72

72

72

72

72

72

72

45
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Calibration Standard Report
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Calibration Standard Report
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Initial Calibration Verification (ICV) - US EPA Method  6020
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Initial Calibration Blank (ICB) - US EPA Method  6020
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2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.06835

0.00099

0.04078

0.03809

0.00215

0.01388

0.07244

1.09020

0.00505

0.00248

0.84070

-0.00114

0.00081

0.00056

0.00055

0.00001

0.00062

0.00157

0.00337

0.04045

-0.00664

0.08587

0.00351

0.11854

0.21579

-0.00027

0.00115

-0.00047

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111
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121

125
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Tl

Pb
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U

Hf
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W
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Pt
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

114.3

99.2

107.7

95.8

114.5

112.4

107.2

115.4

115.1

106.1

110.7

116.1

111.8

119.2

115.2

114.6

107.6

101.7

112.4

114.8

105.0

%Recovery

105.2

106.0

95.2

112.8

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.71533

24.80765

5.38594

0.95850

22.90993

11.23937

5.35814

5.77127

5.75385

10.60651

11.07236

2.32118

55.90773

2.38344

5.75857

57.29664

53.82298

101.74812

112.44131

114.78570

5.24899

Meas Value

5.25958

0.53010

95.15100

56.40549

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T00:25:24-05:00

Type CRI

VialNumber 1101

Sample Name CRI 1747054

Data File Name 084LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.3

99.5

95.3

98.8

95.6

Lower Limit

80

80

80

80

%Recovery

93.3

95.1

94.1

95.4

94.01975268

10261934

5601364

12058374

4043351

5176126

8.82

0.51

8.75

1.69

8.71

Reference CPS

8063485

367725

10073032

245998

%RSD

9.14

1.82

10.23

1.47

8.301857521

9878681

5572050

11496722

3996814

4946198

3

2

3

2

3

CPS

7522141

349877

9476924

234582

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

105.2

108.4

120.9

114.2

116.0

111.8

97.3

114.3

108.7

111.3

108.4

107.4

115.5

115.5

117.2

111.4

108.2

105.6

103.3

107.7

106.7

108.4

113.7

107.7

112.8

119.0

118.4

2

3

20

2

1

10
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5
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1

5

2

2

10

2

2

10

2

0.5

2

5
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1

5

10
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0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.10303

3.25122

24.18703

2.28448

1.15970

11.17978

9.73354

5.71636

10.87124

1.11274

5.42058

2.14748

2.31057

11.55291

2.34462

2.22778

10.82497

2.11135

0.51637

2.15306

5.33391

10.84097

1.13719

5.38594

11.27964

11.89741

0.59214

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72
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72
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205

208

209

232

238
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197
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139
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141
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Tl
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W
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Interference Check Sample A (ICS-A) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

120000

0.434

0.8

120000

120000

120000

120000

120000

2400

QC High

1.388

0.7

20

120000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.70995

2.70620

-0.08755

0.90176

0.09431

0.27281

1.99723

0.00483

0.14049

1.55117

0.73473

97844.46943

0.30977

0.25812

100161.35592

97228.17615

105724.21122

99527.55334

93091.02986

1887.23454

Meas Value

0.57763

0.00687

4.66227

101372.07358

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T00:32:04-05:00

Type ICSA

VialNumber 1105

Sample Name ICSA 1747057

Data File Name 085ICSA.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.6

94.7

96.5

85.0

88.0

Lower Limit

80

80

80

80

%Recovery

96.2

96.3

98.3

92.9

94.71975268

10261934

5601364

12058374

4043351

5176126

2.32

8.31

3.21

7.75

2.92

Reference CPS

8063485

367725

10073032

245998

%RSD

2.68

6.63

2.44

4.36

1.411870939

9298832

5306241

11638572

3437008

4554752

3

2

3

2

3

CPS

7756064

354192

9900552

228594

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2400

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.03114

0.46091

0.10634

0.25671

0.02058

0.36397

3.75240

1.06176

0.00697

0.02978

0.09801

0.79360

0.05065

0.11216

0.00112

0.02097

0.01129

0.04382

-0.09142

0.16302

0.08279

0.03247

0.05137

2.70620

1966.11539

0.00354

-0.00135

0.01442

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W
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Pt

Au
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Te
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Interference Check Sample AB (ICS-AB) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

116.6

119.0

97.6

103.8

104.1

113.1

113.8

106.5

117.5

103.6

105.1

111.2

101.0

110.6

104.3

102.5

98.7

105.8

101.4

94.1

93.8

%Recovery

100.0

93.4

92.9

105.1

50

25

2050

50

50

50

25

50

50

50

50

50

100000

50

50

100000

100000

100000

100000

100000

2100

ExpectedValue

50

50

100

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

58.28905

29.75107

2000.64036

51.90877

52.03542

56.53278

28.44692

53.23559

58.76985

51.79764

52.54800

55.59870

100981.28140

55.31194

52.12759

102495.56446

98700.06232

105807.83809

101369.84977

94135.67521

1969.28434

Meas Value

49.97692

46.67649

92.89854

105102.97199

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T00:38:43-05:00

Type ICSAB

VialNumber 1106

Sample Name ICSAB 1747058

Data File Name 086ICSB.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.4

98.5

96.3

88.9

89.5

Lower Limit

80

80

80

80

%Recovery

100.0

97.4

98.2

92.5

95.31975268

10261934

5601364

12058374

4043351

5176126

0.49

0.32

1.37

1.35

1.20

Reference CPS

8063485

367725

10073032

245998

%RSD

0.20

1.22

0.88

0.48

0.681883372

9275075

5518262

11617603

3593234

4631174

3

2

3

2

3

CPS

8059790

358231

9888672

227656

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

96.9

103.4

112.4

104.2

102.8

109.2

109.4

109.5

105.4

102.7

100.4

99.3

109.4

109.3

110.6

104.9

101.3

96.5

95.7

105.5

105.7

100.2

105.3

97.6

103.2

105.9

99.7

10

50

50

50

50

50

50

50

50

5

50

50

50

50

50

50

50

10

50

50

25

50

50

2050

50

50

5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

9.69216

51.69954

56.19364

52.11865

51.39404

54.62287

54.71679

54.74852

52.71230

5.13351

50.20091

49.66126

54.69123

54.66200

55.27829

52.45155

50.66037

9.65237

47.85731

52.76580

26.42086

50.12237

52.65454

2000.64036

51.60360

52.95879

4.98347

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

108.4

106.7

115.3

108.0

104.6

105.6

101.9

99.7

109.7

103.5

105.3

105.0

105.4

109.9

105.8

105.4

103.6

102.4

106.3

98.3

98.2

%Recovery

97.9

96.4

95.7

105.8

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

108.35530

53.35350

57.66952

108.02202

104.63235

105.64398

50.96875

99.67964

109.71666

103.46571

105.29286

104.96472

2634.18079

109.93634

105.84757

2634.05074

2590.25272

2560.72046

2657.91077

2457.98976

98.15047

Meas Value

97.90920

96.42353

191.36281

2645.62416

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T00:45:20-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 087_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.1

100.9

99.3

98.2

96.9

Lower Limit

80

80

80

80

%Recovery

99.0

94.7

98.2

95.9

100.11975268

10261934

5601364

12058374

4043351

5176126

0.86

7.84

0.72

8.00

0.73

Reference CPS

8063485

367725

10073032

245998

%RSD

0.47

9.50

0.97

6.54

0.331976391

10068733

5651989

11976706

3970016

5013372

3

2

3

2

3

CPS

7986269

348355

9888866

235896

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

96.1

100.5

106.2

98.8

98.6

105.7

102.6

104.7

99.1

103.1

98.9

97.9

104.3

104.6

105.3

102.9

100.3

98.1

97.9

101.7

102.5

104.9

103.3

115.3

104.7

106.6

105.4

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.21306

100.45847

106.24227

98.76593

98.55828

105.71458

102.63068

104.65609

99.11062

10.30509

98.93543

97.90692

104.28419

104.56998

105.26932

102.92078

100.34399

19.61825

97.88196

101.72174

51.25312

104.88206

103.26909

57.66952

104.74547

106.63970

10.53874

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au
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Ce
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Nd
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Cd
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Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 12:50 AM on:6/18/2019Page 823 of 1906



Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00585

0.11807

-0.35575

-0.03171

-0.00815

0.55060

-0.00047

0.00137

0.03655

-0.00434

0.01264

0.54264

-0.00003

0.00942

0.50213

0.34420

-1.81389

2.16597

-1.19120

0.07933

Meas Value

0.06899

0.00811

4.16399

6.11402

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T00:52:00-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 088_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.2

99.9

98.8

97.2

97.6

Lower Limit

80

80

80

80

%Recovery

99.8

98.1

97.4

101.2

99.01975268

10261934

5601364

12058374

4043351

5176126

3.12

5.52

3.18

6.18

4.46

Reference CPS

8063485

367725

10073032

245998

%RSD

1.55

8.61

3.46

6.53

2.751955994

10073483

5595616

11917550

3929559

5053406

3

2

3

2

3

CPS

8051004

360710

9815027

248925

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.05431

0.01043

0.02917

0.01671

0.00085

0.00883

0.01095

0.37727

0.00055

0.00540

0.53574

-0.00184

0.00118

0.00202

0.00040

0.00055

-0.00023

0.00455

0.00198

0.00349

-0.01167

-0.05249

0.00491

0.11807

3.60355

0.00261

0.00132

0.00000

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.07756

0.00059

0.04601

0.13987

0.00535

0.18420

-0.28754

1.27884

0.00992

0.78970

40.84084

0.35572

0.19055

0.54541

0.50218

26.25349

FinalConcentration

0.18341

0.00833

4.94133

17.73191

5.20232

8.51463

20.09624

15.51976

0.03878

0.00030

0.02301

0.06993

0.00268

0.09210

-0.14377

0.63942

0.00496

0.39485

20.42042

0.17786

0.09528

0.27271

0.25109

13.12674

Meas Value

0.09171

0.00417

2.47067

8.86596

2.60116

4.25731

10.04812

7.75988

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 078CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431088

Operator CB 7700

Acq Date Time 2019-06-18T00:58:44-05:00

Type Sample

VialNumber 3101

Sample Name MB 160-431088/1-A

Data File Name 089SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

98.5

Lower Limit

80

80

80

80

80

80

80

80

100.0

102.6

98.8

96.7

100.3

95.1

1975268

10261934

5601364

12058374

4043351

5176126

0.99

4.78

0.42

4.70

0.47

Reference CPS

8063485

367725

10073032

245998

5413818

12098292

3844312

5096639

%RSD

0.17

4.09

0.72

2.11

0.53

3

2

3

CPS

8163168

348877

9794054

245946

2027407

10134740

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

101.2

94.9

97.2

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00295

0.01112

0.18336

-0.06201

0.21874

0.17785

0.05773

0.00491

0.00066

0.05409

0.05345

0.27783

0.00170

0.00538

0.00162

0.10964

0.00189

0.00430

0.00014

-0.00307

0.00110

0.01327

0.01130

13.10059

-0.01781

0.13987

4.50150

0.00820

0.00148

0.00556

0.09168

-0.03101

0.10937

0.08893

0.02887

0.00245

0.00033

0.02705

0.02673

0.13891

0.00085

0.00269

0.00081

0.05482

0.00095

0.00215

0.00007

-0.00153

0.00055

0.00664

0.00565

6.55030

-0.00890

0.06993

2.25075

0.00410

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u
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TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1051.92930

0.64966

1074.72466

1073.96512

1076.20096

531.72188

965.21411

0.01139

1031.42938

1048.39083

1034.67135

10936.68339

1068.62658

1047.73258

11062.16789

11033.78019

1057.28372

10697.66041

9915.57703

942.56170

FinalConcentration

96.96069

96.17927

175.33445

11058.71288

525.96465

0.32483

537.36233

536.98256

538.10048

265.86094

482.60705

0.00569

515.71469

524.19541

517.33568

5468.34170

534.31329

523.86629

5531.08395

5516.89010

528.64186

5348.83020

4957.78852

471.28085

Meas Value

48.48035

48.08963

87.66723

5529.35644

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:05:25-05:00

Type Sample

VialNumber 3102

Sample Name LCS 160-431088/2-A

Data File Name 090SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 1:10 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.9

93.3

99.5

91.4

96.2

Lower Limit

80

80

80

80

%Recovery

96.9

87.6

95.1

91.3

99.31975268

10261934

5601364

12058374

4043351

5176126

4.41

6.33

5.58

6.58

3.21

Reference CPS

8063485

367725

10073032

245998

%RSD

2.83

6.65

4.55

6.88

4.451960493

9941131

5224570

11993847

3696162

4980454

3

2

3

2

3

CPS

7811101

322016

9574984

224610

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

185.80081

975.43764

1104.97842

988.79107

990.81064

0.42414

0.60448

1065.89579

0.01977

0.01007

0.01292

928.21456

0.02565

0.02812

0.00897

0.01434

946.57679

188.62457

933.93631

942.76348

443.76507

0.15740

0.00348

0.64966

469.60578

0.00380

0.07608

0.02512

92.90040

487.71882

552.48921

494.39554

495.40532

0.21207

0.30224

532.94790

0.00988

0.00504

0.00646

464.10728

0.01282

0.01406

0.00448

0.00717

473.28840

94.31229

466.96816

471.38174

221.88254

0.07870

0.00174

0.32483

234.80289

0.00190

0.03804

0.01256

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u
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TuneStep

Page 1 of 1 Printed at: 1:10 AM on:6/18/2019Page 826 of 1906



Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

68.08694

8.95795

1931.01770

2275.32444

1773.30703

2254.77691

1191.89375

89.35187

590.67715

1490.61285

3046.58527

139937.65369

579.18797

1076.17676

26705.57198

77768.62995

5624.01765

21422.09266

49528.57884

3890.68236

FinalConcentration

68.77212

1075.99672

804.53220

2446.73281

6.80869

0.89580

193.10177

227.53244

177.33070

225.47769

119.18937

8.93519

59.06772

149.06129

304.65853

13993.76537

57.91880

107.61768

2670.55720

7776.86300

562.40176

2142.20927

4952.85788

389.06824

Meas Value

6.87721

107.59967

80.45322

244.67328

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:12:00-05:00

Type Sample

VialNumber 3103

Sample Name LCSSRM 160-431088/3-A

Data File Name 091SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 1:16 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.3

98.0

93.3

97.4

91.7

Lower Limit

80

80

80

80

%Recovery

91.1

90.5

90.4

90.8

91.11975268

10261934

5601364

12058374

4043351

5176126

10.11

5.44

11.92

5.11

10.19

Reference CPS

8063485

367725

10073032

245998

%RSD

8.39

6.42

10.16

6.42

9.601799726

9370669

5489302

11244915

3939094

4744867

3

2

3

2

3

CPS

7347330

332962

9106238

223317

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1633.13174

1260.62277

5.11093

131.21136

1013.74694

1.71687

-0.07053

30.12675

0.00594

0.00711

-0.40285

2666.20971

263.88299

583.13224

69.82895

246.77145

42.32199

471.79893

2290.72166

1094.41421

501.53564

0.14636

12.11123

8.95795

1236.14905

-0.02060

0.08250

0.04493

163.31317

126.06228

0.51109

13.12114

101.37469

0.17169

-0.00705

3.01268

0.00059

0.00071

-0.04029

266.62097

26.38830

58.31322

6.98290

24.67714

4.23220

47.17989

229.07217

109.44142

50.15356

0.01464

1.21112

0.89580

123.61491

-0.00206

0.00825

0.00449

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

70.61907

1.27145

187.11196

209.34248

49.35931

23.03471

367.16995

77.45121

488.99047

117.69525

915.65732

306068.99092

38.96348

34.44847

15422.97951

31590.39567

195.98967

8583.96864

32274.13892

1510.54065

FinalConcentration

35.94098

15.68556

67.84410

463.49871

35.30953

0.63572

93.55598

104.67124

24.67966

11.51736

183.58497

38.72561

244.49523

58.84763

457.82866

153034.49546

19.48174

17.22423

7711.48976

15795.19784

97.99483

4291.98432

16137.06946

755.27032

Meas Value

17.97049

7.84278

33.92205

231.74936

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:18:38-05:00

Type Sample

VialNumber 3104

Sample Name 160-34268-B-20-A

Data File Name 092SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 1:23 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.0

98.3

98.4

94.0

93.4

Lower Limit

80

80

80

80

%Recovery

97.1

113.5

116.0

95.5

97.41975268

10261934

5601364

12058374

4043351

5176126

1.11

0.81

0.61

1.57

0.22

Reference CPS

8063485

367725

10073032

245998

%RSD

0.71

0.84

1.33

2.23

0.261924086

9649449

5504793

11861585

3798821

4836510

3

2

3

2

3

CPS

7832465

417464

11685021

234879

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.82387

100.57920

3.60365

72.70587

22.10997

3.16998

0.02955

2.78670

0.00243

0.02465

-0.06926

1500.96250

44.69655

100.97589

14.67876

70.99485

28.34696

0.40380

0.13360

27.93777

3.04160

0.30059

67.28756

1.27145

6.42702

0.00719

0.00400

0.04750

1.41193

50.28960

1.80183

36.35294

11.05499

1.58499

0.01477

1.39335

0.00122

0.01232

-0.03463

750.48125

22.34827

50.48795

7.33938

35.49742

14.17348

0.20190

0.06680

13.96889

1.52080

0.15029

33.64378

0.63572

3.21351

0.00360

0.00200

0.02375

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

71.95011

1.19514

193.10816

231.08814

54.80353

27.48180

377.29064

79.53201

604.63840

138.36225

1010.71501

317141.65963

40.18367

36.16281

19219.24533

39798.77357

205.78774

10583.56021

37652.53221

1805.99145

FinalConcentration

34.59197

15.40298

79.80899

547.66758

7.19501

0.11951

19.31082

23.10881

5.48035

2.74818

37.72906

7.95320

60.46384

13.83622

101.07150

31714.16596

4.01837

3.61628

1921.92453

3979.87736

20.57877

1058.35602

3765.25322

180.59915

Meas Value

3.45920

1.54030

7.98090

54.76676

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:25:15-05:00

Type Sample

VialNumber 3105

Sample Name 160-34268-B-20-A SD

Data File Name 093SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 1:30 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.1

99.7

101.5

97.0

97.9

Lower Limit

80

80

80

80

%Recovery

100.2

100.1

103.0

96.0

99.51975268

10261934

5601364

12058374

4043351

5176126

1.83

7.60

1.12

6.96

0.35

Reference CPS

8063485

367725

10073032

245998

%RSD

0.37

7.70

1.40

7.25

0.961966163

10170878

5584844

12236068

3922541

5067929

3

2

3

2

3

CPS

8076117

368115

10378526

236121

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.80546

97.90546

3.38522

69.47532

21.16377

3.11582

0.05506

3.67067

0.00088

0.02482

-0.63749

1597.40926

45.68258

103.19341

15.14888

72.76895

27.63017

0.37745

0.14482

27.88979

3.06125

-0.52252

69.53270

1.19514

12.49487

-0.02008

0.00131

0.03981

0.28055

9.79055

0.33852

6.94753

2.11638

0.31158

0.00551

0.36707

0.00009

0.00248

-0.06375

159.74093

4.56826

10.31934

1.51489

7.27689

2.76302

0.03775

0.01448

2.78898

0.30613

-0.05225

6.95327

0.11951

1.24949

-0.00201

0.00013

0.00398

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1059.96362

1.91846

1172.57424

1260.25571

993.41004

374.13317

1742.84272

91.89137

1195.76331

906.65982

2052.21955

259501.89406

1049.87861

1010.94433

28702.87075

121629.64594

1063.16366

23086.72720

126595.94824

2348.76076

FinalConcentration

187.44503

122.10978

241.08268

8889.02268

529.98181

0.95923

586.28712

630.12785

496.70502

187.06659

871.42136

45.94569

597.88165

453.32991

1026.10977

129750.94703

524.93930

505.47217

14351.43537

60814.82297

531.58183

11543.36360

63297.97412

1174.38038

Meas Value

93.72251

61.05489

120.54134

4444.51134

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:31:57-05:00

Type Sample

VialNumber 3106

Sample Name 160-34268-A-20-C MS

Data File Name 094SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 1:36 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

85.7

96.9

90.3

91.7

85.2

Lower Limit

80

80

80

80

%Recovery

86.9

111.6

107.2

93.0

88.71975268

10261934

5601364

12058374

4043351

5176126

8.20

0.71

7.56

0.48

6.42

Reference CPS

8063485

367725

10073032

245998

%RSD

6.88

1.20

6.02

3.34

6.781752516

8789548

5426751

10883168

3708209

4410612

3

2

3

2

3

CPS

7003754

410215

10800959

228881

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

203.90642

1135.29232

1035.76248

1151.46403

1105.80176

5.53435

0.11987

602.57601

0.01951

0.01827

-0.08543

2796.09830

48.85365

101.77071

16.09453

82.76214

1040.35943

200.89612

998.53921

992.85492

228.33088

0.44613

66.94306

1.91846

467.05488

0.00260

0.06921

0.10090

101.95321

567.64616

517.88124

575.73201

552.90088

2.76718

0.05994

301.28801

0.00976

0.00913

-0.04271

1398.04915

24.42682

50.88536

8.04726

41.38107

520.17971

100.44806

499.26960

496.42746

114.16544

0.22307

33.47153

0.95923

233.52744

0.00130

0.03460

0.05045

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u
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TuneStep

Page 1 of 1 Printed at: 1:36 AM on:6/18/2019Page 830 of 1906



Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1030.60476

1.75833

1206.49558

1258.28602

1011.69412

396.32910

1458.31494

86.04203

1087.76187

848.88137

1837.24466

237890.46395

1043.45819

1008.02440

23752.60174

105099.79475

937.85190

19546.34288

47363.87903

1867.02881

FinalConcentration

171.58501

116.30113

222.77195

8350.62308

515.30238

0.87916

603.24779

629.14301

505.84706

198.16455

729.15747

43.02102

543.88093

424.44069

918.62233

118945.23198

521.72909

504.01220

11876.30087

52549.89738

468.92595

9773.17144

23681.93952

933.51441

Meas Value

85.79251

58.15057

111.38597

4175.31154

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:38:27-05:00

Type Sample

VialNumber 3107

Sample Name 160-34268-A-20-D MSD

Data File Name 095SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 1:42 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.8

97.6

95.0

92.3

90.8

Lower Limit

80

80

80

80

%Recovery

90.5

119.0

119.9

95.1

93.91975268

10261934

5601364

12058374

4043351

5176126

1.46

0.89

1.00

0.80

0.58

Reference CPS

8063485

367725

10073032

245998

%RSD

0.44

0.61

1.18

2.80

0.751855210

9318396

5466981

11458969

3733345

4699649

3

2

3

2

3

CPS

7300571

437696

12078560

233875

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

190.72494

1065.35869

1043.55629

1064.62173

1013.75676

4.62250

0.13060

631.73105

0.01906

0.05262

-0.13267

3058.43073

45.11174

93.13588

14.32439

76.08710

986.61862

190.64632

941.98807

935.31510

229.11591

0.33076

47.40468

1.75833

442.02591

-0.00155

0.06593

0.07968

95.36247

532.67935

521.77815

532.31087

506.87838

2.31125

0.06530

315.86553

0.00953

0.02631

-0.06633

1529.21536

22.55587

46.56794

7.16220

38.04355

493.30931

95.32316

470.99403

467.65755

114.55796

0.16538

23.70234

0.87916

221.01295

-0.00077

0.03296

0.03984

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

181.07217

1.33704

201.25094

608.96528

254.40420

124.65279

454.37975

75.27804

652.65092

294.90202

943.47494

302940.83118

82.33791

139.59724

15871.59170

31815.82100

1869.26279

10177.17499

32934.51577

1544.00281

FinalConcentration

131.43685

24.91841

1927.03446

1345.09463

90.53609

0.66852

100.62547

304.48264

127.20210

62.32640

227.18988

37.63902

326.32546

147.45101

471.73747

151470.41559

41.16895

69.79862

7935.79585

15907.91050

934.63139

5088.58750

16467.25789

772.00140

Meas Value

65.71843

12.45920

963.51723

672.54732

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:44:59-05:00

Type Sample

VialNumber 3108

Sample Name 160-34268-B-20-A PDS

Data File Name 096SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 1:49 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.6

97.4

97.3

93.1

92.8

Lower Limit

80

80

80

80

%Recovery

92.1

108.1

113.1

91.9

96.31975268

10261934

5601364

12058374

4043351

5176126

0.83

2.39

1.49

2.57

1.65

Reference CPS

8063485

367725

10073032

245998

%RSD

1.68

2.47

2.08

2.49

0.971902509

9606543

5453432

11726998

3763017

4805996

3

2

3

2

3

CPS

7429832

397334

11394760

225989

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

41.80131

150.59047

4.10073

103.41178

42.73507

3.04041

0.12692

117.81429

0.00723

0.01438

-0.11766

1492.56398

42.18434

96.46474

14.11942

68.10181

225.45998

39.53823

9.98010

66.62112

103.97810

0.16502

63.57470

1.33704

106.04609

0.00366

0.01201

0.04631

20.90065

75.29523

2.05037

51.70589

21.36754

1.52020

0.06346

58.90715

0.00361

0.00719

-0.05883

746.28199

21.09217

48.23237

7.05971

34.05090

112.72999

19.76912

4.99005

33.31056

51.98905

0.08251

31.78735

0.66852

53.02304

0.00183

0.00601

0.02316

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

93.67331

2.32701

325.17972

333.45391

120.37498

34.35645

779.14941

196.88017

654.81340

76.77044

2170.49685

198605.05040

285.64194

114.06006

35230.02134

40750.82968

884.59854

10225.45028

99335.89563

1664.12053

FinalConcentration

42.76873

9.93119

85.06542

1647.35074

46.83666

1.16350

162.58986

166.72696

60.18749

17.17822

389.57471

98.44008

327.40670

38.38522

1085.24843

99302.52520

142.82097

57.03003

17615.01067

20375.41484

442.29927

5112.72514

49667.94782

832.06027

Meas Value

21.38436

4.96560

42.53271

823.67537

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:51:36-05:00

Type Sample

VialNumber 3109

Sample Name 160-34280-B-1-A

Data File Name 097SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 1:56 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.8

100.0

100.9

93.9

94.3

Lower Limit

80

80

80

80

%Recovery

95.9

105.8

110.6

94.5

97.71975268

10261934

5601364

12058374

4043351

5176126

2.13

0.96

1.12

0.54

1.13

Reference CPS

8063485

367725

10073032

245998

%RSD

1.29

0.79

1.05

1.66

0.471928878

9833880

5599971

12161044

3795121

4882969

3

2

3

2

3

CPS

7731149

389173

11141262

232397

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.76623

240.75638

2.73013

70.80858

458.83526

2.79829

0.01578

4.26177

0.00400

0.01506

-0.13267

2567.35243

60.20861

172.47505

26.21675

124.53578

38.21454

4.04908

18.27378

22.20168

2.56168

0.10719

39.92469

2.32701

17.28713

-0.00352

0.02536

0.10745

1.38311

120.37819

1.36506

35.40429

229.41763

1.39915

0.00789

2.13088

0.00200

0.00753

-0.06633

1283.67622

30.10430

86.23752

13.10837

62.26789

19.10727

2.02454

9.13689

11.10084

1.28084

0.05359

19.96234

1.16350

8.64356

-0.00176

0.01268

0.05373

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

55.38279

1.26075

489.42157

341.55000

183.59114

45.51865

577.05302

117.93033

870.46724

84.53581

2860.23980

253065.51102

261.08118

109.59264

16505.19789

40655.87315

342.16507

13799.51228

63014.62684

1239.88858

FinalConcentration

32.56434

16.97797

87.51800

695.64461

27.69140

0.63038

244.71079

170.77500

91.79557

22.75932

288.52651

58.96517

435.23362

42.26790

1430.11990

126532.75551

130.54059

54.79632

8252.59894

20327.93657

171.08254

6899.75614

31507.31342

619.94429

Meas Value

16.28217

8.48898

43.75900

347.82230

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:58:14-05:00

Type Sample

VialNumber 3110

Sample Name 160-34280-B-2-A

Data File Name 098SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 2:03 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.0

97.6

97.5

92.4

93.2

Lower Limit

80

80

80

80

%Recovery

94.8

102.4

106.5

94.7

97.21975268

10261934

5601364

12058374

4043351

5176126

0.34

4.52

1.84

3.37

0.56

Reference CPS

8063485

367725

10073032

245998

%RSD

1.15

4.09

1.21

4.65

0.921920103

9542425

5466573

11760778

3736789

4823714

3

2

3

2

3

CPS

7640866

376718

10731359

232919

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.70154

198.46779

3.78209

113.46051

206.39459

2.06494

0.01173

1.89590

0.00570

0.01497

-0.14268

3098.14530

62.98997

229.68666

51.93306

280.35222

80.36356

15.37326

8.42721

22.68127

3.57479

0.30213

76.26733

1.26075

8.74539

0.00465

0.01659

0.07968

1.35077

99.23389

1.89104

56.73026

103.19730

1.03247

0.00586

0.94795

0.00285

0.00748

-0.07134

1549.07265

31.49498
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na
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120

120
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120

120
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120
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80

80
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80
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80
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100.7
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79.2

116.2

113.7

114.3

116.6

117.5

106.6

110.3

116.1

115.3

125.4

120.6

115.8

110.6

104.3

112.6

113.4

107.3

%Recovery

101.6

103.5

96.0

115.1

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.93936

25.16578

5.86149

0.79216

23.24138

11.37456

5.71692

5.82750

5.87493

10.65561

11.03099

2.32265

57.67018

2.50761

6.03206

57.90630

55.32306

104.25984

112.63698

113.43278

5.36690

Meas Value

5.07867

0.51741

95.99827

57.55229
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2
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2
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2

2

2

2
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Cr
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:04:53-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 099LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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Ge (IS)
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Ho (IS)
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3
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3
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6

45
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

109.7

108.9

98.9

110.3

106.2

106.3

114.2

98.3

111.2

103.8

105.3

106.1

107.1

112.3

107.4

104.9

104.7

104.0

106.8

97.3

97.4

%Recovery

96.0

97.8

97.2

104.8

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

109.74246

54.44833

49.45473

110.32264

106.19257

106.28830

57.09956

98.31432

111.18827

103.76012

105.28170

106.12651

2678.12158

112.33627

107.43115

2623.28797

2618.43546

2601.00383

2670.45152

2431.75762

97.39122

Meas Value

95.95586

97.76260

194.30103

2620.22418

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2
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3

3
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3

3
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45
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6

6

6
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66
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m/z
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9
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Sr

Y

V

Cr

Mn
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P

K
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:11:37-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 100_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120
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Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120
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12080

80
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99.8

100.7

99.6

96.4

97.4

Lower Limit
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%Recovery
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93.6

98.6

94.3
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10261934

5601364

12058374

4043351

5176126
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0.30

0.54

1.13

0.41

Reference CPS

8063485

367725
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3
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3

CPS
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3

2

3
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m/z
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Sc (IS)

Sc (IS)

Ge (IS)
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QC ISTD Table
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na
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4.62
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16.58
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11.18
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00503

0.17466

-0.44881

0.00789

-0.00438

0.31125

0.00054

0.00047

0.05552

-0.00214

0.00617

0.42362

-0.00064

-0.00029

0.17335

0.14460

-2.50955

-0.49126

-3.20103

0.02467

Meas Value

-0.14662

0.00528

5.60126

-0.15895

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72
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72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66
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78

88

89

51

52

55

57
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24
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39

44

47

m/z

7

9
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Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:18:17-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 101_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 2:23 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.2

99.5

95.1

96.3

94.0

Lower Limit

80

80

80

80

%Recovery

95.3

99.5

93.4

99.0

92.91975268

10261934

5601364

12058374

4043351

5176126

8.50

0.76

8.71

0.60

8.23

Reference CPS

8063485

367725

10073032

245998

%RSD

8.34

2.24

8.60

2.92

8.871835991

9670642

5571241

11467065

3894067

4867008

3

2

3

2

3

CPS

7681428

365805

9408423

243500

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.12979

0.01335

0.02628

0.02297

0.00172

0.00868

0.00856

0.61362

0.00325

0.00402

0.56239

-0.00129

0.00039

0.00028

-0.00011

-0.00029

-0.00050

0.00578

0.00777

0.05306

-0.01179

-0.05320

0.00642

0.17466

0.53727

-0.00011

0.00194

0.00184

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

59.37686

1.68085

336.78664

423.67908

130.03398

32.29873

1345.34292

112.90763

481.50141

86.86877

5015.57273

204815.63892

175.24769

73.46909

34887.33662

52496.07081

628.03346

13733.30050

179031.80373

1086.77859

FinalConcentration

51.13121

11.29216

58.08925

771.41720

29.68843

0.84043

168.39332

211.83954

65.01699

16.14936

672.67146

56.45381

240.75071

43.43438

2507.78636

102407.81946

87.62385

36.73454

17443.66831

26248.03541

314.01673

6866.65025

89515.90187

543.38930

Meas Value

25.56561

5.64608

29.04463

385.70860

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:25:03-05:00

Type Sample

VialNumber 3111

Sample Name 160-34280-B-3-A

Data File Name 102SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 2:29 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.3

96.6

95.9

90.7

89.8

Lower Limit

80

80

80

80

%Recovery

93.9

105.7

107.6

89.9

93.81975268

10261934

5601364

12058374

4043351

5176126

0.54

0.82

0.41

1.04

0.18

Reference CPS

8063485

367725

10073032

245998

%RSD

1.21

1.25

0.46

1.56

1.131852673

9368465

5411646

11568535

3666016

4650059

3

2

3

2

3

CPS

7572751

388867

10835415

221231

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.76871

171.84994

2.19901

78.16416

230.46374

2.23228

0.05706

0.31345

0.00823

0.01886

0.09183

7166.42074

52.13195

148.68128

26.80523

137.05919

44.11186

2.26942

4.67751

20.74857

2.02887

0.08761

60.93887

1.68085

7.47006

0.00320

0.01546

0.11360

0.88436

85.92497

1.09950

39.08208

115.23187

1.11614

0.02853

0.15672

0.00411

0.00943

0.04592

3583.21037

26.06598

74.34064

13.40262

68.52959

22.05593

1.13471

2.33875

10.37428

1.01444

0.04380

30.46944

0.84043

3.73503

0.00160

0.00773

0.05680

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

74.72610

1.71024

131.55780

205.06852

26.58529

17.25738

481.53617

53.18464

529.24199

128.15420

927.54611

291590.51880

34.06016

46.31115

16732.41914

40097.65934

477.30151

8557.32389

37475.16433

1297.80818

FinalConcentration

48.39023

16.97855

59.79168

468.59023

37.36305

0.85512

65.77890

102.53426

13.29265

8.62869

240.76809

26.59232

264.62099

64.07710

463.77306

145795.25940

17.03008

23.15557

8366.20957

20048.82967

238.65076

4278.66195

18737.58216

648.90409

Meas Value

24.19512

8.48927

29.89584

234.29511

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:31:41-05:00

Type Sample

VialNumber 3112

Sample Name 160-34280-B-4-A

Data File Name 103SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 2:36 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.6

98.7

95.0

94.0

91.1

Lower Limit

80

80

80

80

%Recovery

94.1

109.5

109.5

94.0

95.21975268

10261934

5601364

12058374

4043351

5176126

2.73

1.71

2.25

2.44

2.93

Reference CPS

8063485

367725

10073032

245998

%RSD

1.22

1.53

2.34

3.00

1.151880077

9397428

5526744

11460383

3801100

4717797

3

2

3

2

3

CPS

7591144

402501

11032058

231214

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.68992

84.00082

2.82708

72.60984

16.89784

3.38044

0.03318

0.28580

0.00332

0.01967

-0.04820

2253.79281

59.98232

161.43606

24.52194

103.74702

27.24421

0.46874

0.23171

27.03656

3.28358

0.62225

34.36372

1.71024

6.42809

0.00120

0.00338

0.02724

0.34496

42.00041

1.41354

36.30492

8.44892

1.69022

0.01659

0.14290

0.00166

0.00984

-0.02410

1126.89641

29.99116

80.71803

12.26097

51.87351

13.62210

0.23437

0.11585

13.51828

1.64179

0.31112

17.18186

0.85512

3.21404

0.00060

0.00169

0.01362

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

67.14711

1.48010

114.91231

184.97819

23.30962

19.45321

583.48286

60.67361

482.50387

112.26837

1017.67191

269380.65089

30.59952

40.41627

13285.21734

29125.76964

332.74107

6171.01909

79331.27611

1053.52832

FinalConcentration

40.92058

15.80344

52.29167

310.77794

33.57355

0.74005

57.45616

92.48910

11.65481

9.72660

291.74143

30.33680

241.25194

56.13419

508.83595

134690.32544

15.29976

20.20814

6642.60867

14562.88482

166.37054

3085.50954

39665.63805

526.76416

Meas Value

20.46029

7.90172

26.14583

155.38897

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:38:16-05:00

Type Sample

VialNumber 3201

Sample Name 160-34280-B-5-A

Data File Name 104SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 2:43 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.6

99.1

96.2

93.8

92.1

Lower Limit

80

80

80

80

%Recovery

96.4

117.1

117.7

94.7

97.51975268

10261934

5601364

12058374

4043351

5176126

3.42

0.55

2.98

1.45

3.93

Reference CPS

8063485

367725

10073032

245998

%RSD

2.18

1.68

2.82

1.32

2.291926769

9608691

5553152

11597375

3793794

4767195

3

2

3

2

3

CPS

7772775

430631

11854059

233050

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.53567

76.56935

2.46384

55.29003

18.56660

3.05099

0.04887

0.04404

0.00316

0.01488

-0.06251

871.97096

41.59826

98.98746

14.54777

66.91796

23.25952

0.36099

0.09678

26.02146

3.19053

0.27013

28.63382

1.48010

6.67960

-0.00203

0.00389

0.04894

0.26784

38.28468

1.23192

27.64501

9.28330

1.52549

0.02443

0.02202

0.00158

0.00744

-0.03125

435.98548

20.79913

49.49373

7.27389

33.45898

11.62976

0.18050

0.04839

13.01073

1.59526

0.13507

14.31691

0.74005

3.33980

-0.00101

0.00195

0.02447

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u
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TuneStep

Page 1 of 1 Printed at: 2:43 AM on:6/18/2019Page 840 of 1906



Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

218.17517

1.30440

288.13540

492.82004

387.07669

66.58365

656.10243

889.76926

412.14640

58.29481

2534.81015

156881.32262

1001.21230

229.43766

17916.43709

35144.68181

929.48339

8827.38312

76407.74334

1206.99523

FinalConcentration

47.65512

10.97707

44.33031

520.87605

109.08759

0.65220

144.06770

246.41002

193.53834

33.29182

328.05121

444.88463

206.07320

29.14741

1267.40508

78440.66131

500.60615

114.71883

8958.21855

17572.34090

464.74170

4413.69156

38203.87167

603.49761

Meas Value

23.82756

5.48854

22.16515

260.43802

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:44:52-05:00

Type Sample

VialNumber 3202

Sample Name 160-34280-B-6-A

Data File Name 105SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 2:49 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

86.5

103.2

93.9

93.8

84.4

Lower Limit

80

80

80

80

%Recovery

88.5

110.2

106.0

93.8

88.91975268

10261934

5601364

12058374

4043351

5176126

6.36

0.96

6.85

0.61

6.92

Reference CPS

8063485

367725

10073032

245998

%RSD

7.48

0.55

4.91

1.28

5.361755905

8874143

5782360

11319319

3791959

4366921

3

2

3

2

3

CPS

7135236

405159

10672399

230822

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

8.91910

1107.63470

1.93996

66.13039

1896.26445

3.75198

0.03531

-0.17611

0.03130

0.04694

0.01947

3671.99459

54.63976

150.21565

26.26561

140.34473

59.63369

2.67127

58.48556

22.89453

3.81843

0.12495

36.64090

1.30440

83.70100

0.00064

0.10967

0.47576

4.45955

553.81735

0.96998

33.06520

948.13222

1.87599

0.01765

-0.08805

0.01565

0.02347

0.00973

1835.99729

27.31988

75.10783

13.13280

70.17237

29.81685

1.33564

29.24278

11.44727

1.90922

0.06248

18.32045

0.65220

41.85050

0.00032

0.05483

0.23788

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

405.63750

2.15161

472.32920

942.42640

567.63212

141.06991

807.25084

1284.09138

1278.08136

95.68747

3383.17476

274620.58537

1009.87142

332.37755

23849.43829

49081.23045

1054.41321

12650.02680

62783.69410

1912.00901

FinalConcentration

64.70537

18.55424

68.67964

533.75761

202.81875

1.07580

236.16460

471.21320

283.81606

70.53496

403.62542

642.04569

639.04068

47.84374

1691.58738

137310.29268

504.93571

166.18877

11924.71915

24540.61523

527.20660

6325.01340

31391.84705

956.00451

Meas Value

32.35268

9.27712

34.33982

266.87880

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:51:29-05:00

Type Sample

VialNumber 3203

Sample Name 160-34280-B-7-A

Data File Name 106SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 2:56 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.9

104.0

103.7

91.4

90.8

Lower Limit

80

80

80

80

%Recovery

93.6

113.5

115.3

94.3

95.11975268

10261934

5601364

12058374

4043351

5176126

1.30

2.07

0.85

0.13

1.28

Reference CPS

8063485

367725

10073032

245998

%RSD

0.25

0.60

0.88

1.84

1.071878889

9434363

5822840

12504467

3694079

4702301

3

2

3

2

3

CPS

7547938

417534

11609642

232049

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

9.33692

950.25862

3.24081

113.20607

3074.86537

6.45086

0.01725

0.04800

0.03815

0.02661

-0.04686

5638.18076

89.62440

280.62848

53.58554

294.36484

128.38391

10.96945

60.00365

24.79640

5.87644

0.07073

68.28436

2.15161

27.59258

0.00009

0.11969

0.70138

4.66846

475.12931

1.62040

56.60303

1537.43268

3.22543

0.00862

0.02400

0.01908

0.01331

-0.02343

2819.09038

44.81220

140.31424

26.79277

147.18242

64.19196

5.48472

30.00182

12.39820

2.93822

0.03537

34.14218

1.07580

13.79629

0.00005

0.05985

0.35069

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

149.54077

1.76959

754.79972

546.87420

198.27936

47.37665

1096.69722

387.25408

790.13727

94.26832

1913.02893

213429.42972

928.87533

199.72281

25963.92859

47779.93684

746.10947

7563.92102

79321.87558

1078.99478

FinalConcentration

81.97674

16.04402

35.97586

775.28521

74.77038

0.88480

377.39986

273.43710

99.13968

23.68833

548.34861

193.62704

395.06864

47.13416

956.51447

106714.71486

464.43766

99.86140

12981.96430

23889.96842

373.05473

3781.96051

39660.93779

539.49739

Meas Value

40.98837

8.02201

17.98793

387.64261

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:58:03-05:00

Type Sample

VialNumber 3204

Sample Name 160-34280-B-8-A

Data File Name 107SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 3:02 AM on:6/18/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.0

99.6

100.0

92.6

93.0

Lower Limit

80

80

80

80

%Recovery

96.3

117.0

122.3

92.6

97.51975268

10261934

5601364

12058374

4043351

5176126

1.22

0.37

1.27

0.18

0.96

Reference CPS

8063485

367725

10073032

245998

%RSD

0.61

0.72

1.34

0.47

0.451925148

9748580

5579035

12054449

3744582

4813624

3

2

3

2

3

CPS

7769059

430178

12319496

227674

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.22519

440.80915

2.76069

74.12548

1023.37614

3.91917

0.02068

-0.33089

0.01076

0.01739

-0.10481

6345.38776

58.51434

161.37088

27.86537

138.14717

44.89050

3.88330

18.25504

23.17377

3.48734

0.16149

34.62170

1.76959

47.21090

-0.00214

0.05335

0.23630

1.61260

220.40457

1.38034

37.06274

511.68807

1.95958

0.01034

-0.16545

0.00538

0.00870

-0.05240

3172.69388

29.25717

80.68544

13.93268

69.07359

22.44525

1.94165

9.12752

11.58689

1.74367

0.08075

17.31085

0.88480

23.60545

-0.00107

0.02668

0.11815

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205
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209
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238
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181
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146
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107
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105

Tl

Pb
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Th

U

Hf
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

95.46537

2.78338

250.68035

417.49284

130.43252

32.66683

856.66990

138.36316

472.27392

115.91965

3058.78624

265615.95875

145.51171

107.21715

41816.10478

57440.61320

1012.76900

12118.96804

98580.81069

2197.06014

FinalConcentration

60.76279

13.34182

52.41171

3012.52912

47.73269

1.39169

125.34018

208.74642

65.21626

16.33341

428.33495

69.18158

236.13696

57.95982

1529.39312

132807.97937

72.75586

53.60858

20908.05239

28720.30660

506.38450

6059.48402

49290.40534

1098.53007

Meas Value

30.38140

6.67091

26.20585

1506.26456

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:04:38-05:00

Type Sample

VialNumber 3205

Sample Name 160-34280-B-9-A

Data File Name 108SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 3:09 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.1

97.5

96.7

91.6

90.4

Lower Limit

80

80

80

80

%Recovery

94.9

108.3

112.3

91.6

96.11975268

10261934

5601364

12058374

4043351

5176126

0.69

5.20

0.17

4.40

0.19

Reference CPS

8063485

367725

10073032

245998

%RSD

0.37

4.15

0.28

4.36

0.951898406

9554113

5459980

11657651

3704005

4679182

3

2

3

2

3

CPS

7655359

398284

11310669

225230

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.09499

112.51739

2.22954

78.25500

123.76848

3.39247

0.01741

-0.50120

0.00661

0.01160

-0.17462

3783.03210

80.19076

201.59828

31.63661

144.20490

40.23896

1.11822

6.10357

24.03838

2.33846

0.27976

41.45205

2.78338

5.00808

0.00032

0.00701

0.08501

0.54750

56.25870

1.11477

39.12750

61.88424

1.69624

0.00870

-0.25060

0.00331

0.00580

-0.08731

1891.51605

40.09538

100.79914

15.81831

72.10245

20.11948

0.55911

3.05179

12.01919

1.16923

0.13988

20.72603

1.39169

2.50404

0.00016

0.00350

0.04250

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165
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165

165
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72
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

51.23845

1.30870

308.28137

206.09258

37.76015

25.20821

568.44900

100.72915

373.62073

77.60644

2059.69392

191636.38398

41.66786

31.40752

21220.18697

40856.98029

647.12382

10241.08518

85603.06561

947.80710

FinalConcentration

43.40912

9.94434

41.92876

452.07620

25.61922

0.65435

154.14068

103.04629

18.88008

12.60410

284.22450

50.36458

186.81036

38.80322

1029.84696

95818.19199

20.83393

15.70376

10610.09348

20428.49015

323.56191

5120.54259

42801.53280

473.90355

Meas Value

21.70456

4.97217

20.96438

226.03810

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:11:14-05:00

Type Sample

VialNumber 3206

Sample Name 160-34280-B-10-A

Data File Name 109SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 3:16 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.3

98.1

97.5

92.1

91.5

Lower Limit

80

80

80

80

%Recovery

96.0

106.6

110.4

93.5

97.31975268

10261934

5601364

12058374

4043351

5176126

1.31

0.47

0.95

1.38

0.62

Reference CPS

8063485

367725

10073032

245998

%RSD

1.69

1.34

0.39

0.93

1.471921619

9674896

5492671

11753024

3724559

4734088

3

2

3

2

3

CPS

7739909

392023

11125411

229973

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.88048

83.25422

1.82523

70.17152

63.24524

2.14567

0.01758

-0.80027

0.00625

0.01737

-0.15524

2380.36143

58.07973

155.48226

25.90550

121.52213

34.93199

1.04275

0.87546

22.79989

1.83487

0.11131

45.25443

1.30870

2.46292

0.00487

0.00189

0.07262

0.44024

41.62711

0.91261

35.08576

31.62262

1.07283

0.00879

-0.40013

0.00313

0.00868

-0.07762

1190.18071

29.03986

77.74113

12.95275

60.76106

17.46600

0.52137

0.43773

11.39994

0.91743

0.05566

22.62721

0.65435

1.23146

0.00243

0.00094

0.03631

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Pr

Nd
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Cd

Sn

Sb

Te

Cs

Nb
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Pd
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

56.48406

1.70545

228.71343

209.93474

48.56909

20.22213

523.65371

103.09146

458.72456

101.70187

1201.88996

232576.10400

60.88824

53.32552

13311.63052

34367.21225

324.78072

6505.44949

53109.41808

932.60160

FinalConcentration

58.67277

17.55609

46.12405

340.95327

28.24203

0.85272

114.35672

104.96737

24.28455

10.11106

261.82686

51.54573

229.36228

50.85094

600.94498

116288.05200

30.44412

26.66276

6655.81526

17183.60612

162.39036

3252.72474

26554.70904

466.30080

Meas Value

29.33639

8.77805

23.06202

170.47663

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:17:52-05:00

Type Sample

VialNumber 3207

Sample Name 160-34280-B-11-A

Data File Name 110SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 3:22 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.6

98.6

92.2

93.2

87.9

Lower Limit

80

80

80

80

%Recovery

90.0

113.2

111.0

93.8

92.71975268

10261934

5601364

12058374

4043351

5176126

6.40

5.62

5.21

4.76

6.64

Reference CPS

8063485

367725

10073032

245998

%RSD

6.60

4.73

4.75

3.04

6.421830191

9198460

5524270

11122150

3769524

4551851

3

2

3

2

3

CPS

7258738

416091

11182081

230840

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.68187

120.12061

2.70670

82.43661

63.81772

2.59061

0.00983

-0.88248

0.00483

0.01697

-0.11051

4223.88474

27.81385

77.36773

13.84282

69.41070

26.30909

0.49401

0.59297

25.41333

2.56663

0.30145

34.85433

1.70545

3.74724

-0.00113

0.00657

0.06655

0.34093

60.06031

1.35335

41.21831

31.90886

1.29530

0.00492

-0.44124

0.00242

0.00848

-0.05525

2111.94237

13.90692

38.68386

6.92141

34.70535

13.15455

0.24701

0.29648

12.70666

1.28332

0.15073

17.42716

0.85272

1.87362

-0.00056

0.00328

0.03327

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72
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72

72

205

208
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232

238
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181
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185

195

197
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139
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147
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125

133
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105
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Sn
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Nb
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

87.19702

2.57695

186.68931

257.08585

44.76766

25.85889

599.30140

93.05505

551.11814

118.95831

1526.22583

302834.71003

82.26947

64.93040

25814.79900

43042.31458

706.20758

9674.55061

68073.03780

1409.15966

FinalConcentration

51.34055

15.09138

55.90618

1199.70735

43.59851

1.28848

93.34466

128.54292

22.38383

12.92945

299.65070

46.52752

275.55907

59.47916

763.11291

151417.35501

41.13474

32.46520

12907.39950

21521.15729

353.10379

4837.27530

34036.51890

704.57983

Meas Value

25.67028

7.54569

27.95309

599.85368

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:24:28-05:00

Type Sample

VialNumber 3208

Sample Name 160-34280-B-12-A

Data File Name 111SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.0

99.1

96.8

92.6

91.3

Lower Limit

80

80

80

80

%Recovery

94.8

109.3

112.2

93.5

96.51975268

10261934

5601364

12058374

4043351

5176126

1.85

0.77

1.46

0.92

1.68

Reference CPS

8063485

367725

10073032

245998

%RSD

0.89

1.65

1.22

1.83

1.771905630

9647968

5550243

11676691

3744900

4725700

3

2

3

2

3

CPS

7645537

401943

11303658

229993

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.26579

107.65717

2.80722

85.63783

124.40588

3.48759

0.01037

-0.53757

0.00395

0.01866

-0.18204

3009.69612

80.12440

210.95258

33.50102

144.20530

37.32284

1.03875

5.72964

25.38822

3.10093

0.16336

35.42467

2.57695

7.39127

-0.00082

0.00795

0.06423

0.63290

53.82859

1.40361

42.81891

62.20294

1.74380

0.00518

-0.26878

0.00197

0.00933

-0.09102

1504.84806

40.06220

105.47629

16.75051

72.10265

18.66142

0.51937

2.86482

12.69411

1.55047

0.08168

17.71233

1.28848

3.69564

-0.00041

0.00397

0.03211

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

120.6

98.0

103.4

75.9

117.3

116.2

134.4

111.9

117.5

105.2

109.0

113.9

119.6

122.4

120.5

112.9

106.5

103.6

108.8

105.6

101.8

%Recovery

97.0

99.2

84.9

112.2

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

6.03123

24.50239

5.16768

0.75935

23.46111

11.61838

6.72228

5.59682

5.87727

10.52000

10.90368

2.27817

59.78472

2.44814

6.02290

56.45493

53.27305

103.56684

108.76272

105.60861

5.09083

Meas Value

4.84859

0.49591

84.87620

56.07918

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:31:06-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 112LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.6

97.2

94.0

95.7

95.5

Lower Limit

80

80

80

80

%Recovery

99.7

96.4

97.8

93.6

96.81975268

10261934

5601364

12058374

4043351

5176126

1.11

3.23

1.01

2.37

1.32

Reference CPS

8063485

367725

10073032

245998

%RSD

0.71

1.46

1.86

0.83

0.461912944

10016850

5442401

11329971

3869601

4941866

3

2

3

2

3

CPS

8043306

354626

9847552

230165

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

96.3

102.9

119.3

105.7

109.0

108.0

89.4

95.4

103.0

109.6

100.8

109.6

116.1

115.0

117.9

109.5

106.4

103.4

106.8

101.7

102.4

112.8

112.5

103.4

114.3

120.1

113.7

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.92678

3.08737

23.86602

2.11487

1.09036

10.80192

8.94143

4.77211

10.30115

1.09623

5.04136

2.19291

2.32218

11.49782

2.35857

2.19096

10.63516

2.06819

0.53394

2.03463

5.11875

11.27923

1.12513

5.16768

11.42905

12.00534

0.56845

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

107.4

106.4

97.6

108.6

104.5

105.9

109.1

98.6

109.8

101.9

103.3

105.0

105.1

110.6

106.3

106.0

102.6

104.4

105.1

97.3

97.9

%Recovery

96.5

99.6

95.2

104.1

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

107.44337

53.17902

48.79187

108.62410

104.46662

105.92453

54.53767

98.64886

109.75219

101.91659

103.25425

104.98201

2626.89045

110.64982

106.25913

2650.72021

2564.95289

2610.64146

2627.16484

2433.12879

97.89743

Meas Value

96.52741

99.61428

190.46348

2602.12877

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:37:47-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 113_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.9

96.6

95.8

93.3

93.9

Lower Limit

80

80

80

80

%Recovery

95.8

94.4

97.2

94.5

98.81975268

10261934

5601364

12058374

4043351

5176126

0.36

1.39

0.23

2.16

0.24

Reference CPS

8063485

367725

10073032

245998

%RSD

1.24

0.54

0.65

1.14

0.761951135

9940539

5409879

11549059

3773093

4860309

3

2

3

2

3

CPS

7726434

347030

9787394

232398

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

95.0

98.9

103.8

95.6

94.9

104.5

99.8

101.0

97.6

101.5

98.4

99.1

105.1

105.4

107.3

103.4

99.8

97.7

96.6

99.7

100.1

105.8

104.6

97.6

104.6

106.4

105.7

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.00271

98.94079

103.81675

95.56991

94.89523

104.45763

99.83408

101.00957

97.59743

10.14530

98.43969

99.06464

105.13172

105.41383

107.34772

103.43795

99.76784

19.54012

96.62526

99.70217

50.03915

105.76114

104.61146

48.79187

104.60275

106.42831

10.56787

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00581

0.18225

-0.40581

-0.00458

0.01014

0.30067

-0.00067

0.00015

0.05029

0.00261

0.00350

0.43178

-0.00090

-0.00079

0.37275

0.02018

-2.42892

-1.53613

-4.94255

0.01872

Meas Value

0.01840

0.00255

2.24252

-1.05767

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:44:24-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 114_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 3:49 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.0

98.2

96.5

96.9

96.3

Lower Limit

80

80

80

80

%Recovery

99.1

101.0

98.1

100.1

97.91975268

10261934

5601364

12058374

4043351

5176126

1.26

0.55

0.47

1.10

0.97

Reference CPS

8063485

367725

10073032

245998

%RSD

0.67

2.79

0.63

3.25

2.281932978

10060445

5501215

11636470

3919934

4983540

3

2

3

2

3

CPS

7991109

371515

9878497

246330

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.03029

-0.00918

-0.04446

0.01850

0.00081

0.00842

0.01017

0.19309

0.00114

0.00019

0.43273

-0.00208

0.00001

0.00073

-0.00022

-0.00029

0.00028

-0.00167

-0.00127

-0.00918

-0.02765

0.02849

0.00394

0.18225

0.07242

0.00316

-0.00161

0.00260

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

70.73549

2.06783

224.59136

251.33962

41.51554

22.86384

568.32673

95.55202

497.71691

105.43740

1667.08778

255498.19776

89.23588

65.31597

25587.34468

46561.52035

649.77081

10520.39030

65262.14524

1189.06167

FinalConcentration

49.27753

12.98100

50.74325

907.37803

35.36775

1.03392

112.29568

125.66981

20.75777

11.43192

284.16336

47.77601

248.85846

52.71870

833.54389

127749.09888

44.61794

32.65799

12793.67234

23280.76017

324.88540

5260.19515

32631.07262

594.53084

Meas Value

24.63877

6.49050

25.37162

453.68901

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:51:07-05:00

Type Sample

VialNumber 3209

Sample Name 160-34280-B-13-A

Data File Name 115SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 3:56 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.6

98.2

97.6

92.5

92.6

Lower Limit

80

80

80

80

%Recovery

96.1

109.5

113.5

94.5

98.21975268

10261934

5601364

12058374

4043351

5176126

0.36

0.14

0.92

0.64

0.53

Reference CPS

8063485

367725

10073032

245998

%RSD

0.87

0.34

0.36

1.31

0.271940332

9705741

5502072

11770949

3740064

4794059

3

2

3

2

3

CPS

7745123

402678

11436061

232454

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.90700

93.47726

2.47589

76.31946

58.92368

2.98951

0.08108

-0.16778

0.00601

0.02087

0.08313

2435.16063

64.23058

169.36834

26.40625

114.49583

29.51568

0.95837

3.28240

23.86315

2.24043

0.27428

33.87203

2.06783

4.50201

-0.00403

0.00637

0.06322

0.45350

46.73863

1.23794

38.15973

29.46184

1.49475

0.04054

-0.08389

0.00300

0.01043

0.04156

1217.58031

32.11529

84.68417

13.20313

57.24792

14.75784

0.47919

1.64120

11.93157

1.12021

0.13714

16.93601

1.03392

2.25101

-0.00201

0.00318

0.03161

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

47.21741

1.44840

659.13939

146.44552

451.89222

31.31789

363.04377

50.99845

400.36559

92.57683

669.16168

293041.09995

281.18684

97.69189

12778.46635

37161.53552

143.55637

14519.45138

11691.32800

1273.58051

FinalConcentration

27.83707

20.94963

78.65299

323.95512

23.60871

0.72420

329.56969

73.22276

225.94611

15.65895

181.52188

25.49923

200.18279

46.28842

334.58084

146520.54997

140.59342

48.84594

6389.23318

18580.76776

71.77819

7259.72569

5845.66400

636.79026

Meas Value

13.91854

10.47481

39.32649

161.97756

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:57:43-05:00

Type Sample

VialNumber 3210

Sample Name 160-34280-B-14-A

Data File Name 116SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:02 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.5

97.1

96.6

91.1

91.7

Lower Limit

80

80

80

80

%Recovery

92.4

109.1

113.2

94.5

97.81975268

10261934

5601364

12058374

4043351

5176126

0.87

5.79

0.95

4.87

0.49

Reference CPS

8063485

367725

10073032

245998

%RSD

0.18

4.67

0.20

3.86

0.571932296

9599491

5437969

11644067

3684881

4745861

3

2

3

2

3

CPS

7448392

401327

11403877

232513

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.46575

108.84747

3.52808

95.74258

17.56726

2.21902

0.04312

-0.65326

0.00253

0.01265

-0.11183

705.41634

64.14673

205.71691

41.56811

211.77123

57.19146

0.17625

0.03740

22.85140

3.68340

0.61052

105.45582

1.44840

1.98637

-0.00294

0.00580

0.03520

1.23288

54.42374

1.76404

47.87129

8.78363

1.10951

0.02156

-0.32663

0.00126

0.00632

-0.05592

352.70817

32.07336

102.85845

20.78406

105.88562

28.59573

0.08813

0.01870

11.42570

1.84170

0.30526

52.72791

0.72420

0.99319

-0.00147

0.00290

0.01760

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

45.97192

1.61166

478.67801

158.23765

298.62523

21.32968

382.24767

48.05822

453.15923

109.58412

365.51378

322947.26680

114.37894

104.85900

14703.88154

41439.35733

162.98565

16472.95273

12877.18002

1498.01275

FinalConcentration

29.75658

24.29422

82.47204

390.96182

22.98596

0.80583

239.33900

79.11883

149.31262

10.66484

191.12384

24.02911

226.57961

54.79206

182.75689

161473.63340

57.18947

52.42950

7351.94077

20719.67867

81.49282

8236.47636

6438.59001

749.00637

Meas Value

14.87829

12.14711

41.23602

195.48091

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T04:04:21-05:00

Type Sample

VialNumber 3211

Sample Name 160-34280-B-15-A

Data File Name 117SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:09 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.6

92.9

94.2

89.7

89.8

Lower Limit

80

80

80

80

%Recovery

86.3

95.8

102.6

88.1

93.71975268

10261934

5601364

12058374

4043351

5176126

0.44

7.29

1.33

7.15

1.09

Reference CPS

8063485

367725

10073032

245998

%RSD

0.28

6.94

0.95

6.76

0.621851050

9294760

5205486

11362984

3626587

4649680

3

2

3

2

3

CPS

6955069

352180

10330963

216699

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.56904

126.05609

2.41111

76.50601

15.45293

2.29815

0.05333

-0.87933

0.00289

0.01807

-0.11618

822.74987

61.14725

163.36560

33.41275

160.65550

41.49622

0.21930

0.04925

23.67087

3.82310

0.12288

121.06258

1.61166

2.22038

0.00044

0.00772

0.02101

1.28452

63.02804

1.20556

38.25300

7.72646

1.14908

0.02667

-0.43966

0.00145

0.00903

-0.05809

411.37493

30.57363

81.68280

16.70638

80.32775

20.74811

0.10965

0.02462

11.83544

1.91155

0.06144

60.53129

0.80583

1.11019

0.00022

0.00386

0.01050

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

82.89125

1.59782

225.89261

245.30887

38.87211

20.03145

460.97602

92.06606

471.05531

108.20525

1498.79389

261657.25770

65.19194

64.74485

25326.74725

47560.99502

837.65190

9756.37916

61188.01044

1511.19172

FinalConcentration

48.54497

12.63998

47.53461

954.26252

41.44563

0.79891

112.94630

122.65443

19.43606

10.01572

230.48801

46.03303

235.52766

54.10263

749.39695

130828.62885

32.59597

32.37243

12663.37363

23780.49751

418.82595

4878.18958

30594.00522

755.59586

Meas Value

24.27248

6.31999

23.76731

477.13126

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T04:10:57-05:00

Type Sample

VialNumber 3212

Sample Name 160-34280-B-16-A

Data File Name 118SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:15 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.4

95.4

93.5

91.0

88.8

Lower Limit

80

80

80

80

%Recovery

86.9

102.6

108.5

87.1

91.91975268

10261934

5601364

12058374

4043351

5176126

1.11

0.89

1.15

0.39

0.32

Reference CPS

8063485

367725

10073032

245998

%RSD

0.81

0.78

0.43

0.83

1.531815260

9378570

5346080

11276924

3677986

4598167

3

2

3

2

3

CPS

7004463

377241

10929757

214331

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.79043

97.24476

2.44609

77.19722

75.47798

3.45407

0.05409

-0.91075

0.00335

0.01626

-0.16703

2227.40447

58.97601

144.45070

22.31838

98.25399

26.96826

1.58507

2.01603

23.73643

2.07698

0.28740

41.60624

1.59782

3.37812

-0.00943

0.00367

0.07737

0.39522

48.62238

1.22305

38.59861

37.73899

1.72704

0.02705

-0.45537

0.00168

0.00813

-0.08352

1113.70224

29.48800

72.22535

11.15919

49.12700

13.48413

0.79253

1.00801

11.86822

1.03849

0.14370

20.80312

0.79891

1.68906

-0.00472

0.00183

0.03868

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

56.78527

1.55041

110.68433

118.00406

19.02513

15.70839

298.15609

49.43108

364.22148

95.16869

725.74293

210637.58393

24.92997

33.17580

9248.43454

24036.32131

239.16496

5397.70085

30366.82007

1021.25803

FinalConcentration

25.41786

11.91749

23.69503

233.34044

28.39263

0.77521

55.34216

59.00203

9.51256

7.85420

149.07804

24.71554

182.11074

47.58435

362.87147

105318.79196

12.46498

16.58790

4624.21727

12018.16066

119.58248

2698.85043

15183.41003

510.62902

Meas Value

12.70893

5.95874

11.84752

116.67022

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T04:17:32-05:00

Type Sample

VialNumber 3301

Sample Name 160-34280-B-17-A

Data File Name 119SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:22 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.2

96.6

94.2

93.4

90.8

Lower Limit

80

80

80

80

%Recovery

88.7

106.9

112.5

87.5

93.41975268

10261934

5601364

12058374

4043351

5176126

0.44

0.67

1.11

1.39

1.74

Reference CPS

8063485

367725

10073032

245998

%RSD

1.04

0.93

1.69

1.54

0.721844250

9360951

5409579

11362553

3776615

4701457

3

2

3

2

3

CPS

7152468

392925

11333346

215233

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.21094

46.66353

1.63092

55.80061

44.81475

2.71194

0.04588

-0.98550

0.00180

0.00929

-0.15649

811.67530

47.54065

117.51307

15.13465

65.74481

18.72726

0.44639

0.38370

23.55471

1.76836

0.03304

29.94297

1.55041

2.50833

-0.00345

-0.00018

0.03333

0.10547

23.33176

0.81546

27.90031

22.40737

1.35597

0.02294

-0.49275

0.00090

0.00464

-0.07824

405.83765

23.77033

58.75653

7.56732

32.87241

9.36363

0.22319

0.19185

11.77736

0.88418

0.01652

14.97149

0.77521

1.25417

-0.00173

-0.00009

0.01666

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

85.31425

2.29892

214.73758

226.94376

45.97449

28.83435

521.89201

84.63836

542.76817

105.85456

1253.68698

304437.83954

80.28194

55.35137

18041.28103

35496.07034

521.88184

9315.28008

70736.77199

2052.46489

FinalConcentration

38.34142

15.03372

62.81036

1129.86192

42.65712

1.14946

107.36879

113.47188

22.98724

14.41718

260.94601

42.31918

271.38409

52.92728

626.84349

152218.91977

40.14097

27.67569

9020.64052

17748.03517

260.94092

4657.64004

35368.38600

1026.23244

Meas Value

19.17071

7.51686

31.40518

564.93096

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T04:24:11-05:00

Type Sample

VialNumber 3302

Sample Name 160-34280-B-18-A

Data File Name 120SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:29 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.5

96.0

94.2

90.7

90.2

Lower Limit

80

80

80

80

%Recovery

89.5

105.4

108.9

90.3

93.11975268

10261934

5601364

12058374

4043351

5176126

1.13

1.36

1.27

1.11

1.58

Reference CPS

8063485

367725

10073032

245998

%RSD

1.20

0.85

1.47

0.91

1.691839198

9391791

5379244

11364244

3666293

4669387

3

2

3

2

3

CPS

7218283

387616

10966253

222200

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.34106

89.01578

2.46425

92.36852

76.23083

3.74778

0.03436

-1.06218

0.00211

0.02481

-0.17331

1217.97910

76.62255

207.39860

35.89287

168.12748

46.21163

0.45603

1.07436

21.66337

2.90418

0.17325

70.31503

2.29892

3.63698

-0.00332

0.00683

0.06461

0.67053

44.50789

1.23212

46.18426

38.11542

1.87389

0.01718

-0.53109

0.00106

0.01240

-0.08665

608.98955

38.31128

103.69930

17.94644

84.06374

23.10581

0.22802

0.53718

10.83168

1.45209

0.08663

35.15751

1.14946

1.81849

-0.00166

0.00342

0.03231

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.07751

0.00356

0.18094

-0.01313

0.01841

0.19623

-0.60770

1.76644

0.04571

0.87844

17.20485

0.32034

0.15697

0.47497

0.51923

19.63798

FinalConcentration

0.04987

0.00081

-3.60437

5.72719

4.59686

7.63806

9.28365

9.09798

0.03875

0.00178

0.09047

-0.00657

0.00920

0.09811

-0.30385

0.88322

0.02285

0.43922

8.60242

0.16017

0.07849

0.23749

0.25962

9.81899

Meas Value

0.02493

0.00040

-1.80219

2.86360

2.29843

3.81903

4.64183

4.54899

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 078CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431089

Operator CB 7700

Acq Date Time 2019-06-18T04:30:49-05:00

Type Sample

VialNumber 3303

Sample Name MB 160-431089/1-A

Data File Name 121SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:35 AM on:6/18/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

92.3

Lower Limit

80

80

80

80

80

80

80

80

96.4

97.1

94.3

94.6

93.0

93.2

1975268

10261934

5601364

12058374

4043351

5176126

4.76

4.74

4.17

3.84

4.86

Reference CPS

8063485

367725

10073032

245998

5298368

11220195

3767525

4777763

%RSD

2.74

5.48

4.18

6.46

2.72

3

2

3

CPS

7510707

344031

9433938

237202

1918617

9681922

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

93.1

93.6

93.7

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00478

0.01779

-0.21259

-0.12442

0.10186

-0.12368

0.03370

0.00450

0.00840

0.01140

0.04467

-1.30785

0.00013

-0.13345

0.00819

0.11863

0.00116

0.00454

0.00020

-0.00484

0.00506

-0.00422

0.00365

12.71354

-0.05497

-0.01313

-0.47335

0.00238

0.00239

0.00890

-0.10629

-0.06221

0.05093

-0.06184

0.01685

0.00225

0.00420

0.00570

0.02234

-0.65392

0.00007

-0.06672

0.00409

0.05932

0.00058

0.00227

0.00010

-0.00242

0.00253

-0.00211

0.00183

6.35677

-0.02748

-0.00657

-0.23667

0.00119

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1013.28591

0.29649

1024.70137

1031.96625

1045.29993

514.16460

999.85057

0.00818

967.25007

986.38292

1008.82967

10502.12050

1024.52290

1009.59881

10057.12693

10292.78804

1033.66951

9982.73501

9968.73049

956.98944

FinalConcentration

98.08278

99.42887

174.01607

10002.38163

506.64295

0.14824

512.35068

515.98313

522.64997

257.08230

499.92528

0.00409

483.62503

493.19146

504.41483

5251.06025

512.26145

504.79940

5028.56347

5146.39402

516.83476

4991.36751

4984.36524

478.49472

Meas Value

49.04139

49.71443

87.00803

5001.19081

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T04:37:33-05:00

Type Sample

VialNumber 3304

Sample Name LCS 160-431089/2-A

Data File Name 122SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:42 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.7

97.2

95.9

92.2

91.4

Lower Limit

80

80

80

80

%Recovery

89.4

91.7

92.4

93.0

94.71975268

10261934

5601364

12058374

4043351

5176126

11.62

2.97

11.33

3.86

9.40

Reference CPS

8063485

367725

10073032

245998

%RSD

6.31

3.17

10.18

1.45

8.281871422

9714463

5444600

11559086

3729221

4732673

3

2

3

2

3

CPS

7205378

337152

9307156

228789

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

188.95328

983.50522

1056.08685

1000.17334

997.04966

0.45686

0.25998

969.44399

0.02415

0.01375

-0.20260

953.39930

0.02217

0.02564

0.00890

0.02546

957.23938

188.53250

938.07670

956.90100

449.77074

-0.07755

0.00569

0.29649

485.67061

0.00291

0.06524

0.01915

94.47664

491.75261

528.04343

500.08667

498.52483

0.22843

0.12999

484.72200

0.01207

0.00687

-0.10130

476.69965

0.01109

0.01282

0.00445

0.01273

478.61969

94.26625

469.03835

478.45050

224.88537

-0.03877

0.00284

0.14824

242.83530

0.00145

0.03262

0.00957

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

66.89423

7.45283

1980.14756

2350.17232

1829.38509

2293.51029

1208.71145

90.59393

583.20643

1498.98928

2779.96960

138844.43817

596.95961

1104.68806

26590.42404

75110.69465

5458.58451

21619.32041

48906.16361

3637.31179

FinalConcentration

67.18293

1077.34676

772.51344

2377.50198

6.68942

0.74528

198.01476

235.01723

182.93851

229.35103

120.87115

9.05939

58.32064

149.89893

277.99696

13884.44382

59.69596

110.46881

2659.04240

7511.06947

545.85845

2161.93204

4890.61636

363.73118

Meas Value

6.71829

107.73468

77.25134

237.75020

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T04:44:08-05:00

Type Sample

VialNumber 3305

Sample Name LCSSRM 160-431089/3-A

Data File Name 123SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.5

98.7

93.0

96.1

92.3

Lower Limit

80

80

80

80

%Recovery

89.6

90.1

91.4

88.9

92.81975268

10261934

5601364

12058374

4043351

5176126

1.95

0.76

1.54

0.28

1.66

Reference CPS

8063485

367725

10073032

245998

%RSD

2.42

0.97

2.72

0.41

1.811833841

9488675

5530302

11215403

3884307

4779391

3

2

3

2

3

CPS

7227161

331408

9206915

218631

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1590.23118

1182.98745

4.15000

123.75739

1005.32421

1.54230

-0.13533

30.54795

0.00358

0.01313

-1.00393

2729.04772

251.54038

552.69633

67.52482

241.23413

39.99017

453.32451

2313.54713

1073.09850

480.58884

0.00656

12.55553

7.45283

1198.22720

-0.00209

0.08387

0.03157

159.02312

118.29874

0.41500

12.37574

100.53242

0.15423

-0.01353

3.05479

0.00036

0.00131

-0.10039

272.90477

25.15404

55.26963

6.75248

24.12341

3.99902

45.33245

231.35471

107.30985

48.05888

0.00066

1.25555

0.74528

119.82272

-0.00021

0.00839

0.00316

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

85.53119

2.52683

748.02600

643.26565

152.13172

37.94332

1092.79110

170.96646

1211.68969

69.86225

6658.25461

202275.52715

311.94292

112.60912

58645.25620

38283.21455

909.91137

10158.22587

172316.31303

1358.92650

FinalConcentration

42.63660

9.94515

40.21490

1869.91860

42.76559

1.26342

374.01300

321.63282

76.06586

18.97166

546.39555

85.48323

605.84484

34.93112

3329.12730

101137.76357

155.97146

56.30456

29322.62810

19141.60727

454.95569

5079.11293

86158.15652

679.46325

Meas Value

21.31830

4.97258

20.10745

934.95930

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T04:50:48-05:00

Type Sample

VialNumber 3306

Sample Name 160-34280-B-19-A

Data File Name 124SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:55 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.1

96.2

95.5

90.4

89.4

Lower Limit

80

80

80

80

%Recovery

91.5

102.6

105.3

88.1

92.21975268

10261934

5601364

12058374

4043351

5176126

0.40

0.17

2.11

1.39

1.01

Reference CPS

8063485

367725

10073032

245998

%RSD

1.13

1.52

0.37

1.50

1.071821505

9352829

5388057

11519248

3655059

4625292

3

2

3

2

3

CPS

7376435

377189

10608630

216738

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.62074

270.28603

2.05922

73.18497

691.48226

2.43219

0.00913

2.25223

0.00463

0.01566

-0.16266

2695.87153

52.04150

138.15789

23.03067

114.43896

41.99940

4.00043

19.69740

21.15744

2.62802

0.17198

42.81622

2.52683

15.78155

0.00249

0.02735

0.10850

1.81037

135.14302

1.02961

36.59249

345.74113

1.21609

0.00456

1.12612

0.00232

0.00783

-0.08133

1347.93576

26.02075

69.07894

11.51534

57.21948

20.99970

2.00021

9.84870

10.57872

1.31401

0.08599

21.40811

1.26342

7.89078

0.00124

0.01367

0.05425

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

114.7

94.2

106.0

95.5

114.7

111.4

114.7

111.0

113.3

101.4

106.9

109.3

109.5

115.9

114.7

109.0

104.0

94.6

104.8

104.2

99.5

%Recovery

94.4

96.8

82.8

105.7

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.73720

23.55091

5.29858

0.95516

22.93407

11.13676

5.73673

5.55103

5.66637

10.14095

10.69039

2.18657

54.74483

2.31801

5.73638

54.49923

52.00380

94.57191

104.80469

104.15571

4.97346

Meas Value

4.71811

0.48381

82.76306

52.82904

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T04:57:28-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 125LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:02 AM on:6/18/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.7

97.5

95.6

96.3

95.2

Lower Limit

80

80

80

80

%Recovery

95.2

92.9

94.7

91.9

94.71975268

10261934

5601364

12058374

4043351

5176126

1.50

0.49

1.55

0.47

0.89

Reference CPS

8063485

367725

10073032

245998

%RSD

0.99

0.63

0.80

1.79

0.181869975

9920952

5459990

11522553

3894953

4929610

3

2

3

2

3

CPS

7674857

341442

9535209

225987

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

108.0

102.5

118.7

107.4

109.0

107.6

87.0

105.6

101.7

107.0

100.5

103.9

112.4

112.9

114.7

108.8

103.9

102.1

101.9

101.5

101.4

98.9

106.8

106.0

111.4

116.4

115.9

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.15903

3.07451

23.74179

2.14853

1.08961

10.76299

8.70449

5.28212

10.16707

1.07025

5.02604

2.07760

2.24834

11.28734

2.29395

2.17662

10.38583

2.04282

0.50970

2.03027

5.06943

9.88948

1.06772

5.29858

11.13767

11.64293

0.57934

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

108.1

106.5

97.2

107.4

105.0

105.3

110.6

97.5

109.3

99.9

102.6

104.0

103.7

109.6

105.4

105.3

101.0

102.5

103.9

95.5

96.1

%Recovery

95.2

96.6

93.2

102.6

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

108.09234

53.26468

48.61387

107.39298

104.96299

105.29780

55.31522

97.53989

109.29640

99.90633

102.57946

104.01519

2593.00426

109.64979

105.40888

2633.24520

2524.63926

2563.06117

2596.85891

2388.58652

96.05227

Meas Value

95.16177

96.63899

186.30782

2564.06434

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:04:10-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 126_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.2

98.4

98.1

95.4

95.9

Lower Limit

80

80

80

80

%Recovery

94.7

93.4

97.6

93.5

98.91975268

10261934

5601364

12058374

4043351

5176126

0.25

0.69

0.19

0.41

0.88

Reference CPS

8063485

367725

10073032

245998

%RSD

0.35

0.58

0.42

0.72

0.151954212

10184372

5511392

11830975

3855979

4962669

3

2

3

2

3

CPS

7636919

343619

9828243

230060

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

93.2

96.9

102.3

94.2

93.2

102.2

97.8

100.8

96.1

100.3

95.2

96.7

102.7

103.2

103.7

101.1

98.2

96.1

95.2

97.9

98.2

102.4

102.1

97.2

104.2

106.9

104.6

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

18.63441

96.93694

102.27275

94.20758

93.15808

102.21650

97.82935

100.79516

96.12754

10.02520

95.22537

96.74174

102.73182

103.17434

103.65322

101.13886

98.21440

19.21374

95.20092

97.88421

49.10039

102.43469

102.07329

48.61387

104.20726

106.89830

10.45928

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00381

0.17904

-0.38574

-0.01538

0.02131

0.50435

0.00017

-0.00014

0.01990

0.00119

0.00456

0.19712

-0.00013

0.00193

0.25645

0.06009

-0.91006

-1.52387

-4.76667

0.01394

Meas Value

-0.04262

0.00572

1.82080

-0.56011

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:10:49-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 127_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.0

100.7

98.9

98.0

98.1

Lower Limit

80

80

80

80

%Recovery

97.4

99.4

97.9

100.0

98.41975268

10261934

5601364

12058374

4043351

5176126

0.64

1.38

0.58

1.33

1.13

Reference CPS

8063485

367725

10073032

245998

%RSD

0.07

1.95

0.24

4.00

0.581944349

10258035

5640874

11920200

3960891

5078812

3

2

3

2

3

CPS

7856769

365523

9866295

246009

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.12227

-0.01556

-0.02841

0.02203

0.00184

0.00603

0.01763

0.48267

0.00217

-0.00458

0.43709

0.00027

0.00090

0.00075

0.00022

0.00145

0.00002

-0.00189

0.00259

0.00106

-0.01883

0.01285

0.00508

0.17904

0.18283

-0.00214

0.00028

0.00135

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce
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Nd

Sm
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Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 5:15 AM on:6/18/2019Page 863 of 1906



Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

83.10267

3.26220

825.28976

677.84288

155.48015

39.16745

1088.30906

168.36426

1463.54508

78.34000

6793.81855

206206.91337

335.30702

115.95433

66441.00453

46374.47227

974.69678

11909.99573

193196.39763

1563.62757

FinalConcentration

40.74593

9.86398

30.77130

2104.82934

8.31027

0.32622

82.52898

67.78429

15.54801

3.91675

108.83091

16.83643

146.35451

7.83400

679.38186

20620.69134

33.53070

11.59543

6644.10045

4637.44723

97.46968

1190.99957

19319.63976

156.36276

Meas Value

4.07459

0.98640

3.07713

210.48293

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:17:32-05:00

Type Sample

VialNumber 3307

Sample Name 160-34280-B-19-A SD

Data File Name 128SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.1

99.4

98.1

95.8

94.5

Lower Limit

80

80

80

80

%Recovery

95.8

95.6

98.8

92.6

96.51975268

10261934

5601364

12058374

4043351

5176126

0.27

3.98

0.71

3.83

1.25

Reference CPS

8063485

367725

10073032

245998

%RSD

0.70

5.50

0.31

5.82

0.521906137

9865757

5570451

11826749

3873258

4892247

3

2

3

2

3

CPS

7725063

351711

9955588

227852

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.21032

280.92013

1.72853

68.39594

660.87928

2.85446

0.11462

-1.79557

0.00570

0.04145

0.00463

2756.07533

52.40475

144.95287

23.04073

114.81783

40.48185

3.90210

19.78607

21.27547

2.21815

0.26225

43.57410

3.26220

13.08759

0.00829

0.01163

0.10443

0.22103

28.09201

0.17285

6.83959

66.08793

0.28545

0.01146

-0.17956

0.00057

0.00414

0.00046

275.60753

5.24048

14.49529

2.30407

11.48178

4.04819

0.39021

1.97861

2.12755

0.22182

0.02622

4.35741

0.32622

1.30876

0.00083

0.00116

0.01044

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1069.39019

3.69418

1307.55192

1385.22921

1089.38327

471.58299

2113.14891

140.31377

1668.64414

911.08515

3537.48175

234626.57902

1196.28763

1049.59734

52242.43036

140427.13607

1835.79380

28028.94019

132387.83327

3099.42652

FinalConcentration

205.53894

113.09327

235.05906

10502.93786

534.69510

1.84709

653.77596

692.61461

544.69163

235.79150

1056.57446

70.15689

834.32207

455.54258

1768.74087

117313.28951

598.14381

524.79867

26121.21518

70213.56804

917.89690

14014.47009

66193.91664

1549.71326

Meas Value

102.76947

56.54664

117.52953

5251.46893

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:24:14-05:00

Type Sample

VialNumber 3308

Sample Name 160-34280-A-19-C MS

Data File Name 129SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:28 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

86.6

94.4

91.2

87.6

86.5

Lower Limit

80

80

80

80

%Recovery

84.8

103.3

103.2

90.9

90.51975268

10261934

5601364

12058374

4043351

5176126

4.59

2.79

4.51

2.60

3.51

Reference CPS

8063485

367725

10073032

245998

%RSD

1.71

1.97

2.49

2.79

3.321786700

8888375

5289170

11002956

3543620

4475428

3

2

3

2

3

CPS

6836796

379847

10391347

223622

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

188.09951

1195.38409

1018.27916

1068.63323

1659.25853

5.85404

0.25895

609.63505

0.02147

0.02914

-0.07382

4344.14512

74.72127

174.82460

27.60988

124.22336

991.46551

192.18652

959.88010

937.22612

211.32170

0.45354

52.83854

3.69418

464.50260

-0.00029

0.08033

0.12195

94.04975

597.69205

509.13958

534.31661

829.62926

2.92702

0.12947

304.81753

0.01074

0.01457

-0.03691

2172.07256

37.36064

87.41230

13.80494

62.11168

495.73275

96.09326

479.94005

468.61306

105.66085

0.22677

26.41927

1.84709

232.25130

-0.00014

0.04016

0.06097

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1051.33597

3.68066

1260.80157

1421.03583

1161.17690

445.59535

2033.14070

170.72684

1639.91990

893.43902

3656.40177

197973.11365

1321.50297

1071.40374

52102.33079

128807.36851

1850.12689

25104.63727

125692.97232

2953.58942

FinalConcentration

193.18096

110.21162

229.21096

10231.80604

525.66798

1.84033

630.40079

710.51791

580.58845

222.79767

1016.57035

85.36342

819.95995

446.71951

1828.20089

98986.55682

660.75148

535.70187

26051.16540

64403.68426

925.06344

12552.31863

62846.48616

1476.79471

Meas Value

96.59048

55.10581

114.60548

5115.90302

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:30:45-05:00

Type Sample

VialNumber 3309

Sample Name 160-34280-A-19-D MSD

Data File Name 130SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:35 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

88.7

95.8

90.9

90.0

86.4

Lower Limit

80

80

80

80

%Recovery

84.3

102.4

103.5

91.0

91.81975268

10261934

5601364

12058374

4043351

5176126

3.20

1.69

2.92

0.54

2.28

Reference CPS

8063485

367725

10073032

245998

%RSD

2.90

0.71

2.02

2.43

2.721812453

9100654

5367456

10964079

3637112

4473899

3

2

3

2

3

CPS

6800028

376568

10428579

223957

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

183.05810

1265.13292

979.07623

1030.05097

1621.52794

5.51122

0.35227

627.58794

0.02378

0.02518

-0.09130

3012.64255

69.67136

156.97061

25.01334

111.26085

959.34132

186.01583

958.31943

882.18115

213.27213

0.31082

46.35214

3.68066

456.87222

0.00033

0.10489

0.13433

91.52905

632.56646

489.53811

515.02549

810.76397

2.75561

0.17614

313.79397

0.01189

0.01259

-0.04565

1506.32128

34.83568

78.48530

12.50667

55.63042

479.67066

93.00791

479.15971

441.09058

106.63607

0.15541

23.17607

1.84033

228.43611

0.00017

0.05245

0.06716

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

187.69664

2.63317

725.41012

987.54277

350.79305

134.57392

1152.82973

163.03286

1359.79147

246.80141

6280.40579

189265.77489

331.42639

204.62460

57561.96890

38756.16194

2554.22210

11399.92614

169532.10349

1390.93106

FinalConcentration

135.81264

19.31104

1824.10289

2581.30484

93.84832

1.31658

362.70506

493.77138

175.39653

67.28696

576.41486

81.51643

679.89573

123.40071

3140.20289

94632.88744

165.71320

102.31230

28780.98445

19378.08097

1277.11105

5699.96307

84766.05174

695.46553

Meas Value

67.90632

9.65552

912.05145

1290.65242

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:37:17-05:00

Type Sample

VialNumber 3310

Sample Name 160-34280-B-19-A PDS

Data File Name 131SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:42 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.4

95.8

95.0

90.3

88.6

Lower Limit

80

80

80

80

%Recovery

83.8

100.2

103.3

89.9

92.41975268

10261934

5601364

12058374

4043351

5176126

0.92

1.02

0.47

1.24

0.77

Reference CPS

8063485

367725

10073032

245998

%RSD

1.27

1.07

0.76

1.60

0.941824953

9376387

5368887

11452891

3652516

4585765

3

2

3

2

3

CPS

6754354

368294

10406742

221164

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

42.15659

314.71939

2.45830

100.71241

670.05727

2.49801

0.18391

114.73203

0.00824

0.01626

-0.12923

2664.98831

50.69331

140.05497

22.31049

110.82364

233.17730

41.20950

28.00161

60.01632

102.21168

0.17406

41.92083

2.63317

115.58728

0.01163

0.02849

0.11250

21.07830

157.35970

1.22915

50.35621

335.02864

1.24900

0.09195

57.36601

0.00412

0.00813

-0.06461

1332.49416

25.34665

70.02748

11.15525

55.41182

116.58865

20.60475

14.00080

30.00816

51.10584

0.08703

20.96041

1.31658

57.79364

0.00581

0.01425

0.05625

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

46.84355

1.88934

712.53439

437.84532

141.05803

22.06301

532.18031

70.98654

911.14088

72.72562

6214.04038

205501.61828

764.87236

255.88907

14202.24367

34484.85194

235.55461

12692.43215

54139.66174

914.62248

FinalConcentration

34.34768

15.10627

79.46831

620.27084

23.42177

0.94467

356.26720

218.92266

70.52901

11.03150

266.09015

35.49327

455.57044

36.36281

3107.02019

102750.80914

382.43618

127.94454

7101.12183

17242.42597

117.77730

6346.21608

27069.83087

457.31124

Meas Value

17.17384

7.55314

39.73415

310.13542

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:43:55-05:00

Type Sample

VialNumber 3311

Sample Name 160-34280-B-20-A

Data File Name 132SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:48 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.6

95.1

95.3

90.3

90.5

Lower Limit

80

80

80

80

%Recovery

88.7

98.8

105.0

90.8

94.71975268

10261934

5601364

12058374

4043351

5176126

0.58

1.88

0.95

1.88

0.76

Reference CPS

8063485

367725

10073032

245998

%RSD

0.51

1.31

1.02

1.06

0.341869743

9606171

5324249

11489396

3651894

4686681

3

2

3

2

3

CPS

7150443

363248

10577475

223314

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.67181

159.38227

3.16566

75.25523

725.77507

1.74329

0.08034

3.36628

0.00350

0.02661

-0.16101

2065.06221

46.65604

144.58953

27.35497

137.24047

38.50459

23.18172

7.50353

21.02652

3.25306

0.11770

82.27760

1.88934

9.11942

0.00132

0.00892

0.05971

1.83591

79.69114

1.58283

37.62762

362.88754

0.87165

0.04017

1.68314

0.00175

0.01331

-0.08051

1032.53110

23.32802

72.29476

13.67749

68.62024

19.25230

11.59086

3.75177

10.51326

1.62653

0.05885

41.13880

0.94467

4.55971

0.00066

0.00446

0.02985

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

981.88721

1.74821

1307.16545

1294.64309

1083.29517

418.45363

1499.10025

48.45194

1387.83140

933.83495

2990.92211

206761.98401

1131.02864

1058.22221

24394.27374

119054.23617

1058.50058

31876.66886

51950.59620

1714.66051

FinalConcentration

157.54020

118.99020

243.25089

9445.97903

490.94361

0.87411

653.58272

647.32154

541.64759

209.22681

749.55012

24.22597

693.91570

466.91748

1495.46105

103380.99200

565.51432

529.11110

12197.13687

59527.11808

529.25029

15938.33443

25975.29810

857.33025

Meas Value

78.77010

59.49510

121.62545

4722.98951

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:50:32-05:00

Type Sample

VialNumber 3312

Sample Name 160-34280-A-20-C MS

Data File Name 133SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:55 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.6

96.0

94.2

89.6

88.7

Lower Limit

80

80

80

80

%Recovery

86.2

102.0

103.1

93.4

94.51975268

10261934

5601364

12058374

4043351

5176126

1.38

0.88

1.18

1.24

1.70

Reference CPS

8063485

367725

10073032

245998

%RSD

0.48

0.82

0.31

2.28

0.571866889

9400317

5376944

11358697

3621707

4589627

3

2

3

2

3

CPS

6946701

375223

10382370

229845

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

185.86357

1054.30562

1013.58882

1052.24862

1053.24337

3.49175

0.08240

717.23470

0.02116

0.02121

-0.16458

3478.55061

46.40516

136.67262

25.28235

126.15861

968.82400

191.65184

927.81403

909.64040

229.46099

0.39439

75.28081

1.74821

444.18426

-0.00745

0.07772

0.07146

92.93179

527.15281

506.79441

526.12431

526.62169

1.74587

0.04120

358.61735

0.01058

0.01060

-0.08229

1739.27531

23.20258

68.33631

12.64117

63.07930

484.41200

95.82592

463.90702

454.82020

114.73050

0.19720

37.64040

0.87411

222.09213

-0.00372

0.03886

0.03573

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

967.41750

1.91118

1294.80169

1370.73747

1104.31543

419.49786

1564.20282

73.88652

1583.80342

905.21657

3183.86811

257269.69544

1111.75959

1045.95232

27224.22867

135788.48284

1106.20895

35110.09845

73985.33853

1993.82963

FinalConcentration

167.27857

121.22584

256.03206

9214.58679

483.70875

0.95559

647.40084

685.36873

552.15772

209.74893

782.10141

36.94326

791.90171

452.60829

1591.93405

128634.84772

555.87980

522.97616

13612.11433

67894.24142

553.10448

17555.04923

36992.66927

996.91481

Meas Value

83.63928

60.61292

128.01603

4607.29339

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:57:03-05:00

Type Sample

VialNumber 3401

Sample Name 160-34280-A-20-D MSD

Data File Name 134SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:01 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.9

94.5

93.7

88.2

88.3

Lower Limit

80

80

80

80

%Recovery

84.7

103.9

104.9

92.2

94.01975268

10261934

5601364

12058374

4043351

5176126

1.38

2.19

0.83

2.29

0.51

Reference CPS

8063485

367725

10073032

245998

%RSD

0.07

0.94

1.20

1.59

0.711856455

9435647

5292336

11297713

3566728

4572094

3

2

3

2

3

CPS

6828017

382113

10566568

226917

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

186.34718

1083.97062

1029.04135

1079.27093

1173.24441

4.11723

0.09733

639.67534

0.01793

0.02136

-0.16466

2339.82861

63.36235

200.17433

42.89418

220.52408

1003.08046

189.96761

916.40473

887.67014

200.39690

0.57742

95.75229

1.91118

426.76383

0.00469

0.07570

0.07296

93.17359

541.98531

514.52068

539.63547

586.62220

2.05862

0.04866

319.83767

0.00897

0.01068

-0.08233

1169.91430

31.68117

100.08716

21.44709

110.26204

501.54023

94.98380

458.20237

443.83507

100.19845

0.28871

47.87615

0.95559

213.38191

0.00234

0.03785

0.03648

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

60.97755

2.42015

265.93912

230.61501

43.46685

23.32823

540.01528

120.81602

446.78304

105.86210

1502.41128

233547.41448

59.90795

55.14220

14480.00805

37150.23956

326.00865

6150.21572

63858.33918

782.04268

FinalConcentration

63.91683

17.45660

56.20648

365.38237

30.48878

1.21008

132.96956

115.30751

21.73342

11.66411

270.00764

60.40801

223.39152

52.93105

751.20564

116773.70724

29.95398

27.57110

7240.00402

18575.11978

163.00433

3075.10786

31929.16959

391.02134

Meas Value

31.95842

8.72830

28.10324

182.69119

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:03:35-05:00

Type Sample

VialNumber 3402

Sample Name 160-34280-B-21-A

Data File Name 135SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:08 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.3

96.3

95.7

91.8

90.2

Lower Limit

80

80

80

80

%Recovery

87.9

109.3

112.0

90.1

95.41975268

10261934

5601364

12058374

4043351

5176126

0.46

1.04

0.80

1.18

1.82

Reference CPS

8063485

367725

10073032

245998

%RSD

0.16

0.98

0.47

0.62

0.281884949

9578046

5394334

11535085

3713014

4668896

3

2

3

2

3

CPS

7088995

401853

11286379

221644

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.70920

109.19392

3.65881

88.30734

66.44412

2.52714

0.03132

9.83794

0.00277

0.02259

-0.10308

3039.32654

30.37145

88.10722

16.26384

83.02194

28.63536

0.61183

0.82309

24.92200

3.25644

0.22631

34.02588

2.42015

6.83506

-0.00116

0.00424

0.07037

0.85460

54.59696

1.82940

44.15367

33.22206

1.26357

0.01566

4.91897

0.00138

0.01129

-0.05154

1519.66327

15.18572

44.05361

8.13192

41.51097

14.31768

0.30592

0.41154

12.46100

1.62822

0.11316

17.01294

1.21008

3.41753

-0.00058

0.00212

0.03518

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

983.64186

1.95102

1212.87930

1253.22948

1031.39386

467.59252

1577.57970

70.59281

1245.95978

926.38482

2267.25737

248259.90260

1041.74585

1012.96141

23530.69507

159156.00924

1207.78110

18754.58677

62934.24222

1547.54675

FinalConcentration

273.75259

121.13848

217.81700

8539.50542

491.82093

0.97551

606.43965

626.61474

515.69693

233.79626

788.78985

35.29640

622.97989

463.19241

1133.62868

124129.95130

520.87293

506.48070

11765.34754

79578.00462

603.89055

9377.29339

31467.12111

773.77337

Meas Value

136.87629

60.56924

108.90850

4269.75271

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:10:11-05:00

Type Sample

VialNumber 3403

Sample Name 160-34280-A-21-C MS

Data File Name 136SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:14 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.3

94.2

91.5

89.2

87.8

Lower Limit

80

80

80

80

%Recovery

82.0

106.7

109.5

90.4

92.81975268

10261934

5601364

12058374

4043351

5176126

1.21

1.47

1.45

0.46

1.31

Reference CPS

8063485

367725

10073032

245998

%RSD

0.83

0.80

0.67

1.21

0.561832839

9270459

5277344

11038990

3605676

4542387

3

2

3

2

3

CPS

6610203

392214

11030404

222353

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

183.98826

1061.43673

1032.49957

1062.23634

1027.52401

5.50800

0.09589

544.26827

0.02095

0.02219

-0.12103

3851.48546

47.15703

109.67232

17.94576

84.35167

968.50003

185.00056

908.53023

893.36500

179.19497

0.28822

34.64696

1.95102

425.12840

-0.00445

0.07396

0.08321

91.99413

530.71836

516.24978

531.11817

513.76201

2.75400

0.04794

272.13414

0.01048

0.01109

-0.06052

1925.74273

23.57852

54.83616

8.97288

42.17584

484.25002

92.50028

454.26511

446.68250

89.59748

0.14411

17.32348

0.97551

212.56420

-0.00223

0.03698

0.04160

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

985.30160

2.05366

1178.23228

1230.84800

1012.02514

471.13968

1598.51053

68.78697

1149.84488

891.08359

2174.22889

215695.89574

1047.66439

1009.34871

22563.37781

151086.81196

1160.88005

17937.96654

57895.83615

1392.33667

FinalConcentration

267.73932

121.49413

218.65135

8342.12160

492.65080

1.02683

589.11614

615.42400

506.01257

235.56984

799.25526

34.39348

574.92244

445.54180

1087.11444

107847.94787

523.83219

504.67435

11281.68890

75543.40598

580.44002

8968.98327

28947.91808

696.16833

Meas Value

133.86966

60.74706

109.32567

4171.06080

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:16:42-05:00

Type Sample

VialNumber 3404

Sample Name 160-34280-A-21-D MSD

Data File Name 137SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:21 AM on:6/18/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.1

95.2

92.6

90.2

87.5

Lower Limit

80

80

80

80

%Recovery

79.5

107.8

110.4

90.4

92.31975268

10261934

5601364

12058374

4043351

5176126

2.02

0.59

1.01

0.25

1.19

Reference CPS

8063485

367725

10073032

245998

%RSD

0.82

0.92

0.61

1.46

0.441823406

9245415

5329754

11165273

3647134

4526635

3

2

3

2

3

CPS

6412363

396294

11117160

222355

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

183.19441

1063.04669

1015.60006

1053.30501

1040.58645

5.10270

0.05334

600.04229

0.01907

0.02188

-0.09115

3800.90200

51.40936

122.30750

20.03984

95.13466

959.60509

183.58795

900.12483

892.60551

193.08901

0.48398

31.41311

2.05366

425.12883

-0.00282

0.07026

0.06492

91.59720

531.52334

507.80003

526.65251

520.29322

2.55135

0.02667

300.02115

0.00954

0.01094

-0.04558

1900.45100

25.70468

61.15375

10.01992

47.56733

479.80255

91.79397

450.06242

446.30276

96.54450

0.24199

15.70656

1.02683

212.56442

-0.00141

0.03513

0.03246

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

119.0

95.2

125.1

80.6

114.3

115.7

109.6

109.9

116.6

103.5

107.9

115.0

114.7

117.0

112.9

109.4

109.1

104.4

105.1

100.9

97.5

%Recovery

94.6

99.0

90.4

103.0

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.95216

23.80741

6.25370

0.80583

22.86551

11.56679

5.47981

5.49720

5.83237

10.34594

10.79242

2.29941

57.34072

2.34044

5.64537

54.69253

54.54320

104.36965

105.06393

100.94011

4.87578

Meas Value

4.72999

0.49514

90.38006

51.48844

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45
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6

6

6
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QC Analyte Table
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Dilution 1

Comment

Operator CB 7700
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.8

96.1

94.6

94.6

93.9

Lower Limit

80

80

80

80

%Recovery

84.4

89.5

93.1

89.7

93.11975268

10261934

5601364

12058374

4043351

5176126

0.49

6.89

1.77

6.79

1.48

Reference CPS

8063485

367725

10073032

245998

%RSD

0.67

6.25

0.79

4.98

1.161839714

9934565

5382698

11411132

3825355

4859962

3

2

3

2

3

CPS

6803440

328942

9377568

220682

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

FAILED

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

127.2

103.6

121.7

108.0

106.3

108.1

84.2

175.3

99.8

107.4

98.0

101.6

115.4

114.8

116.0

108.7

101.5

100.1

104.0

104.8

100.2

110.1

108.4

125.1

113.4

119.2

115.4

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.54365

3.10713

24.34211

2.16012

1.06343

10.81080

8.42413

8.76743

9.97580

1.07432

4.90189

2.03168

2.30772

11.48381

2.31960

2.17334

10.15179

2.00282

0.52010

2.09541

5.01031

11.01493

1.08358

6.25370

11.34205

11.91540

0.57695

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165
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72
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205

208

209
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238
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185
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197
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

107.4

105.8

95.9

104.9

103.8

105.0

107.1

96.3

109.8

100.1

102.1

103.4

102.3

107.0

103.2

102.2

99.9

100.3

102.2

94.7

95.2

%Recovery

95.2

98.8

97.3

98.1

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

107.40828

52.87518

47.95273

104.92010

103.79189

105.00638

53.57477

96.28453

109.79055

100.11185

102.09868

103.44429

2557.78893

106.97670

103.18537

2555.23282

2498.61788

2506.56941

2554.54301

2366.33076

95.21385

Meas Value

95.24403

98.75502

194.54491

2453.44879

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:29:59-05:00

Type CCV

VialNumber 1102
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.6

98.2

93.5

94.1

91.7

Lower Limit

80

80

80

80

%Recovery

82.9

89.3

92.2

91.4

95.41975268

10261934

5601364

12058374

4043351

5176126

1.08

0.20

0.75

0.65

0.52

Reference CPS

8063485

367725

10073032

245998

%RSD

0.61

1.66
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5499598

11273071

3805839

4748675

3

2

3

2

3

CPS

6684323
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9289070

224816

Tune Step

3

2

3

2
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115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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45
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl
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Hf
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W
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Cd
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Ru

Rh
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110
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ug/l
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ug/l
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ug/l
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00740

0.21951

-0.40895

0.00183

0.03730

0.60092

0.00016

0.00067

0.03145

-0.00116

0.00534

0.46390

0.00071

0.00210

0.27385

0.45554

-3.52979

-4.29385

-6.29428

0.01545

Meas Value

-0.05981

0.00716

2.79034

-1.59613

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:36:36-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 140_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.1

95.6

91.5

91.9

91.3

Lower Limit

80

80

80

80

%Recovery

84.8

92.8

91.5

95.8

93.61975268

10261934

5601364

12058374

4043351

5176126

1.08

0.90

0.97

0.37

0.57

Reference CPS

8063485

367725

10073032

245998

%RSD

0.52

1.28

0.85

3.56

0.931848442

9659987

5356907

11039206

3717003

4725354

3

2

3

2

3

CPS

6840978

341239

9218328

235752

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.11410

0.04134

0.11715

0.02164

0.00085

0.00586

0.04228

1.32124

0.00063

0.00516

0.30975

-0.00014

0.00049

0.00092

0.00044

0.00032

0.00050

0.00423

0.01180

0.03356

-0.02188

-0.03867

0.00345

0.21951

0.30850

0.00235

0.00018

0.00346

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr
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Cd

Sn
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Nb
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2
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

70.26702

2.87157

201.21465

203.17790

152.18592

44.80009

403.76110

84.85709

496.08943

107.50146

940.78540

322166.28941

92.95491

71.37730

17198.79635

41577.33811

504.90285

13729.37157

32603.96355

1807.14671

FinalConcentration

35.60261

19.72295

89.42012

536.75773

35.13351

1.43579

100.60732

101.58895

76.09296

22.40005

201.88055

42.42855

248.04471

53.75073

470.39270

161083.14470

46.47746

35.68865

8599.39818

20788.66905

252.45143

6864.68578

16301.98178

903.57336

Meas Value

17.80130

9.86147

44.71006

268.37887

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:43:19-05:00

Type Sample

VialNumber 3405

Sample Name 160-34280-B-22-A

Data File Name 141SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.6

97.7

95.3

92.6

89.8

Lower Limit

80

80

80

80

%Recovery

84.7

103.0

107.3

93.8

96.61975268

10261934

5601364

12058374

4043351

5176126

2.33

3.71

2.10

2.33

1.55

Reference CPS

8063485

367725

10073032

245998

%RSD

0.64

2.61

0.58

1.70

1.021907448

9505279

5475159

11486376

3744511

4646160

3

2

3

2

3

CPS

6831561

378709

10810794

230818

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.30246

123.21493

3.81721

150.57878

27.98317

3.09935

0.10275

2.85928

0.00809

0.01740

0.10698

3044.03072

92.19282

306.73290

63.69346

325.30438

85.86526

0.29787

0.69616

24.49229

4.77147

0.33299

90.36129

2.87157

4.21958

-0.00445

0.00636

0.05030

1.15123

61.60746

1.90860

75.28939

13.99159

1.54968

0.05138

1.42964

0.00405

0.00870

0.05349

1522.01536

46.09641

153.36645

31.84673

162.65219

42.93263

0.14893

0.34808

12.24615

2.38574

0.16649

45.18064

1.43579

2.10979

-0.00222

0.00318

0.02515

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133
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95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt
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Pr

Nd
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Cd

Sn
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Te
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Nb

Mo

Ru
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Pd

2

3
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

56.88269

2.58146

145.45994

302.34840

20.86364

27.23753

1177.35986

99.22380

357.28145

71.27200

2590.04368

220524.13922

82.84879

57.56669

38124.83579

46751.84970

752.87866

13744.51227

127301.43075

1583.75817

FinalConcentration

50.66240

12.43797

65.43409

839.99423

28.44135

1.29073

72.72997

151.17420

10.43182

13.61876

588.67993

49.61190

178.64073

35.63600

1295.02184

110262.06961

41.42439

28.78335

19062.41790

23375.92485

376.43933

6872.25613

63650.71537

791.87909

Meas Value

25.33120

6.21898

32.71705

419.99712

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:49:58-05:00

Type Sample

VialNumber 3406

Sample Name 160-34284-B-1-A

Data File Name 142SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.1

100.3

91.5

93.4

85.8

Lower Limit

80

80

80

80

%Recovery

83.7

107.9

104.6

93.7

92.51975268

10261934

5601364

12058374

4043351

5176126

11.21

0.47

10.98

1.10

10.54

Reference CPS

8063485

367725

10073032

245998

%RSD

10.70

0.20

9.85

0.73

10.381826660

9139941

5617198

11029444

3774481

4440972

3

2

3

2

3

CPS

6747049

396697

10535079

230518

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.77637

137.96008

2.47159

70.89622

42.18299

2.23106

0.08421

2.28528

0.00541

0.01331

-0.09166

3364.73511

38.03215

93.71963

13.99930

66.42307

27.26750

0.36071

0.72711

22.51485

2.59508

0.13267

44.17107

2.58146

3.70460

-0.00081

0.00780

0.07604

0.88819

68.98004

1.23580

35.44811

21.09149

1.11553

0.04211

1.14264

0.00271

0.00665

-0.04583

1682.36755

19.01608

46.85981

6.99965

33.21154

13.63375

0.18035

0.36356

11.25742

1.29754

0.06633

22.08554

1.29073

1.85230

-0.00041

0.00390

0.03802

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce

Pr

Nd

Sm
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Cd

Sn

Sb
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Nb

Mo
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Rh
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2

3
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

65.57422

2.63382

124.58775

279.51738

25.15756

23.26075

759.91564

99.16823

399.65757

81.12257

2590.71757

239921.66243

81.84993

58.30075

37253.85262

45605.55291

714.93052

13028.21003

90028.91083

1722.39629

FinalConcentration

47.19055

11.44298

56.27408

1085.46498

32.78711

1.31691

62.29388

139.75869

12.57878

11.63038

379.95782

49.58411

199.82879

40.56129

1295.35879

119960.83122

40.92496

29.15037

18626.92631

22802.77645

357.46526

6514.10501

45014.45542

861.19814

Meas Value

23.59527

5.72149

28.13704

542.73249

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:56:37-05:00

Type Sample

VialNumber 3407

Sample Name 160-34284-B-2-A

Data File Name 143SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:01 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.6

98.8

96.8

91.5

91.0

Lower Limit

80

80

80

80

%Recovery

90.1

105.6

109.5

92.4

96.71975268

10261934

5601364

12058374

4043351

5176126

0.40

0.23

1.25

0.87

0.40

Reference CPS

8063485

367725

10073032

245998

%RSD

1.65

0.95

0.38

2.17

1.021910603

9813570

5536443

11676344

3697733

4710907

3

2

3

2

3

CPS

7267152

388238

11034152

227384

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.42515

130.05827

2.53021

66.34567

44.88415

2.41477

0.05696

1.20470

0.00269

0.01500

-0.16659

2898.12331

42.40710

107.13893

16.32299

78.29739

26.34946

0.26932

0.67183

21.17274

2.52691

0.05558

41.04098

2.63382

2.64696

-0.00056

0.00706

0.06798

0.71258

65.02914

1.26511

33.17283

22.44208

1.20739

0.02848

0.60235

0.00135

0.00750

-0.08329

1449.06166

21.20355

53.56947

8.16149

39.14870

13.17473

0.13466

0.33592

10.58637

1.26345

0.02779

20.52049

1.31691

1.32348

-0.00028

0.00353

0.03399

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th
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Hf

Ta
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Pt

Au
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Cd

Sn

Sb
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Nb
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Ru
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3
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

57.28458

2.61452

125.89011

291.40351

19.44660

21.48221

875.48388

89.69531

382.27444

73.29008

2939.60465

220067.54556

62.06970

50.31527

37952.58069

37158.08289

722.88625

11096.71447

98582.12269

1648.37407

FinalConcentration

36.91237

10.57427

49.55962

975.88064

28.64229

1.30726

62.94506

145.70175

9.72330

10.74110

437.74194

44.84766

191.13722

36.64504

1469.80233

110033.77278

31.03485

25.15764

18976.29034

18579.04144

361.44313

5548.35724

49291.06135

824.18703

Meas Value

18.45619

5.28714

24.77981

487.94032

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:03:18-05:00

Type Sample

VialNumber 3408

Sample Name 160-34284-B-3-A

Data File Name 144SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:08 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.6

95.3

96.1

89.4

90.5

Lower Limit

80

80

80

80

%Recovery

89.5

101.7

106.8

91.1

96.81975268

10261934

5601364

12058374

4043351

5176126

0.82

2.61

0.81

4.42

1.06

Reference CPS

8063485

367725

10073032

245998

%RSD

1.21

2.97

0.53

1.95

0.721911241

9706019

5338455

11587591

3613466

4685631

3

2

3

2

3

CPS

7217189

373803

10761305

224100

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.23176

131.99222

2.60101

62.30749

62.82516

2.24770

0.05908

0.61822

0.00350

0.01869

-0.18115

6275.75841

33.68024

85.74776

13.51592

66.04243

23.03877

0.25894

0.72136

22.18865

2.47170

0.14740

39.88880

2.61452

2.84155

-0.00667

0.00673

0.07143

0.61588

65.99611

1.30051

31.15374

31.41258

1.12385

0.02954

0.30911

0.00175

0.00934

-0.09057

3137.87921

16.84012

42.87388

6.75796

33.02121

11.51938

0.12947

0.36068

11.09433

1.23585

0.07370

19.94440

1.30726

1.42078

-0.00333

0.00336

0.03571

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

64.78379

3.09058

116.36306

268.73905

21.23059

20.65736

737.35858

82.41475

376.83857

78.23352

2459.07756

231836.27922

55.21860

49.16666

32889.30853

40265.67762

746.08239

11752.24469

83739.64307

1944.34430

FinalConcentration

39.78810

10.82259

55.04216

1159.90538

32.39190

1.54529

58.18153

134.36953

10.61529

10.32868

368.67929

41.20738

188.41929

39.11676

1229.53878

115918.13961

27.60930

24.58333

16444.65427

20132.83881

373.04120

5876.12235

41869.82154

972.17215

Meas Value

19.89405

5.41130

27.52108

579.95269

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:09:57-05:00

Type Sample

VialNumber 3409

Sample Name 160-34284-B-4-A

Data File Name 145SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:14 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.9

98.3

96.2

91.2

91.9

Lower Limit

80

80

80

80

%Recovery

89.9

103.0

107.1

92.2

96.81975268

10261934

5601364

12058374

4043351

5176126

1.63

0.81

1.27

1.49

2.00

Reference CPS

8063485

367725

10073032

245998

%RSD

1.30

2.07

1.52

2.52

1.311911287

9734008

5503762

11605546

3688474

4759185

3

2

3

2

3

CPS

7249398

378810

10791610

226690

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.31170

167.05465

2.67660

62.95875

90.58631

2.46433

0.05832

0.70587

0.00340

0.01447

-0.18459

4191.41963

35.12084

87.32317

13.82995

66.53371

22.45865

0.26813

0.65125

35.47974

2.68291

0.02965

39.82849

3.09058

3.21783

-0.00252

0.00927

0.05353

0.65585

83.52732

1.33830

31.47938

45.29315

1.23216

0.02916

0.35294

0.00170

0.00724

-0.09230

2095.70981

17.56042

43.66159

6.91498

33.26686

11.22933

0.13406

0.32563

17.73987

1.34146

0.01483

19.91425

1.54529

1.60891

-0.00126

0.00464

0.02677

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

57.36235

2.76788

112.85951

280.06646

13.31838

21.25043

1138.60814

86.45339

350.73637

77.94642

3442.95376

217518.45814

59.53443

46.91776

49251.35942

37655.14020

419.49234

12480.90724

110240.73896

1795.10267

FinalConcentration

35.50493

11.92753

45.38586

1354.61236

28.68117

1.38394

56.42976

140.03323

6.65919

10.62522

569.30407

43.22670

175.36818

38.97321

1721.47688

108759.22907

29.76722

23.45888

24625.67971

18827.57010

209.74617

6240.45362

55120.36948

897.55134

Meas Value

17.75246

5.96377

22.69293

677.30618

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:16:38-05:00

Type Sample

VialNumber 3410

Sample Name 160-34284-B-5-A

Data File Name 146SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:21 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.1

98.6

96.4

92.2

91.2

Lower Limit

80

80

80

80

%Recovery

89.2

102.3

106.1

91.4

95.61975268

10261934

5601364

12058374

4043351

5176126

0.61

0.77

0.68

0.93

1.24

Reference CPS

8063485

367725

10073032

245998

%RSD

0.81

0.69

0.24

1.57

0.431889136

9659495

5523987

11618682

3729463

4718685

3

2

3

2

3

CPS

7191681

376313

10687200

224818

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.65191

121.30896

2.01283

63.02491

448.70135

2.08924

0.05989

0.58504

0.00371

0.02534

-0.11182

5867.05314

27.99138

68.48161

10.11577

49.02336

19.68183

0.31664

0.24451

20.60572

2.77264

0.05675

40.10977

2.76788

5.33657

0.00649

0.00590

0.08133

0.82595

60.65448

1.00642

31.51245

224.35067

1.04462

0.02995

0.29252

0.00185

0.01267

-0.05591

2933.52657

13.99569

34.24080

5.05789

24.51168

9.84092

0.15832

0.12225

10.30286

1.38632

0.02838

20.05489

1.38394

2.66828

0.00324

0.00295

0.04066

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

57.05637

3.14426

98.16191

237.59976

7.77636

11.17796

818.82209

51.69069

290.67344

82.25502

2454.98845

201363.30812

101.72432

42.41431

35410.24660

28533.48731

332.15488

10608.25679

75515.65352

2105.56499

FinalConcentration

27.32572

8.64723

37.08640

913.16733

28.52818

1.57213

49.08095

118.79988

3.88818

5.58898

409.41104

25.84535

145.33672

41.12751

1227.49422

100681.65406

50.86216

21.20715

17705.12330

14266.74365

166.07744

5304.12840

37757.82676

1052.78250

Meas Value

13.66286

4.32362

18.54320

456.58366

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:23:20-05:00

Type Sample

VialNumber 3411

Sample Name 160-34284-B-6-A

Data File Name 147SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:28 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.1

95.7

96.0

90.4

91.9

Lower Limit

80

80

80

80

%Recovery

89.1

100.1

103.4

91.0

95.61975268

10261934

5601364

12058374

4043351

5176126

1.01

4.94

0.64

4.00

1.00

Reference CPS

8063485

367725

10073032

245998

%RSD

0.90

3.36

0.72

2.19

0.521888787

9549868

5362097

11572360

3655905

4755996

3

2

3

2

3

CPS

7186276

368241

10419220

223786

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.63247

96.95518

1.64743

54.56910

214.31243

2.09251

0.05212

0.20594

0.00533

0.01227

-0.19756

5205.51756

18.91026

45.53332

6.83306

33.49776

13.01855

0.21605

0.59286

19.41144

2.19590

0.03218

41.21362

3.14426

4.07894

-0.00139

0.00576

0.04605

0.81624

48.47759

0.82371

27.28455

107.15622

1.04625

0.02606

0.10297

0.00266

0.00614

-0.09878

2602.75878

9.45513

22.76666

3.41653

16.74888

6.50928

0.10802

0.29643

9.70572

1.09795

0.01609

20.60681

1.57213

2.03947

-0.00070

0.00288

0.02303

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125
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101

103

105

Tl
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Th
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W
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

71.17395

3.17323

123.99874

278.48290

21.83045

26.88860

713.49220

91.90336

407.94788

87.71798

2453.68815

238331.28681

65.34272

69.15785

39393.46832

48569.43960

794.55575

13445.39827

87276.08386

1723.13710

FinalConcentration

47.59938

11.48608

48.59183

1600.82122

35.58698

1.58661

61.99937

139.24145

10.91523

13.44430

356.74610

45.95168

203.97394

43.85899

1226.84407

119165.64340

32.67136

34.57893

19696.73416

24284.71980

397.27788

6722.69914

43638.04193

861.56855

Meas Value

23.79969

5.74304

24.29592

800.41061

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:30:00-05:00

Type Sample

VialNumber 3412

Sample Name 160-34284-B-7-A

Data File Name 148SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:34 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.9

92.2

94.0

86.9

88.3

Lower Limit

80

80

80

80

%Recovery

87.5

98.0

104.2

87.2

94.81975268

10261934

5601364

12058374

4043351

5176126

4.01

7.33

3.87

8.17

5.16

Reference CPS

8063485

367725

10073032

245998

%RSD

2.65

6.56

3.04

8.57

2.491872113

9530819

5163652

11336163

3513804

4570152

3

2

3

2

3

CPS

7059265

360518

10501039

214500

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.22683

118.07893

2.30679

65.59309

8.05284

2.62873

0.04003

0.30143

0.00353

0.01779

-0.20521

2228.72904

51.21686

137.81782

20.77393

99.36736

29.22749

0.25706

0.37632

21.16119

2.95506

0.10926

40.71354

3.17323

1.92193

0.00037

0.00227

0.06389

0.61341

59.03946

1.15340

32.79654

4.02642

1.31437

0.02001

0.15071

0.00177

0.00889

-0.10261

1114.36452

25.60843

68.90891

10.38696

49.68368

14.61374

0.12853

0.18816

10.58060

1.47753

0.05463

20.35677

1.58661

0.96096

0.00019

0.00114

0.03194

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Nd

Sm

Ag

Cd
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Te
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Nb
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

68.43336

2.20700

122.18526

269.00312

25.63910

25.80476

758.01372

94.31398

411.27472

83.46040

2644.57751

236211.56052

114.55037

68.69172

37972.19759

44947.79046

729.41324

12160.01177

90809.11798

1894.68250

FinalConcentration

45.38074

11.17069

50.91167

1578.35120

34.21668

1.10350

61.09263

134.50156

12.81955

12.90238

379.00686

47.15699

205.63736

41.73020

1322.28876

118105.78026

57.27519

34.34586

18986.09880

22473.89523

364.70662

6080.00588

45404.55899

947.34125

Meas Value

22.69037

5.58534

25.45584

789.17560

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:36:41-05:00

Type Sample

VialNumber 3501

Sample Name 160-34284-B-8-A

Data File Name 149SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:41 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.4

97.8

95.6

90.7

90.3

Lower Limit

80

80

80

80

%Recovery

87.8

102.1

106.4

90.4

94.41975268

10261934

5601364

12058374

4043351

5176126

0.57

1.17

1.16

0.79

1.20

Reference CPS

8063485

367725

10073032

245998

%RSD

0.68

0.44

1.23

1.88

0.971865412

9581641

5478762

11523852

3668154

4675865

3

2

3

2

3

CPS

7079655

375536

10721259

222350

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.34456

124.11634

2.22887

64.23782

27.81934

2.60259

0.02194

-0.32638

0.00455

0.01850

-0.20928

2425.19983

45.20506

112.57015

16.85983

79.75013

26.95318

0.30728

0.54087

20.78629

2.14335

0.03131

37.22644

2.20700

3.51027

-0.00019

0.00621

0.06804

0.67228

62.05817

1.11444

32.11891

13.90967

1.30129

0.01097

-0.16319

0.00228

0.00925

-0.10464

1212.59992

22.60253

56.28507

8.42991

39.87507

13.47659

0.15364

0.27044

10.39314

1.07167

0.01566

18.61322

1.10350

1.75513

-0.00009

0.00310

0.03402

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

58.44345

2.60328

92.92929

322.35614

34.19119

21.15422

533.15915

80.12767

238.19352

55.79492

3758.89542

133623.16726

92.33425

50.87312

32199.23862

28767.62105

857.53622

8286.73113

123395.11750

1059.91576

FinalConcentration

31.20110

8.23995

30.54000

606.07188

29.22173

1.30164

46.46464

161.17807

17.09560

10.57711

266.57957

40.06384

119.09676

27.89746

1879.44771

66811.58363

46.16713

25.43656

16099.61931

14383.81053

428.76811

4143.36557

61697.55875

529.95788

Meas Value

15.60055

4.11998

15.27000

303.03594

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:43:23-05:00

Type Sample

VialNumber 3502

Sample Name 160-34284-B-9-A

Data File Name 150SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:48 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.4

96.8

95.4

92.8

91.2

Lower Limit

80

80

80

80

%Recovery

87.4

99.2

102.6

89.7

93.11975268

10261934

5601364

12058374

4043351

5176126

0.12

0.30

0.73

0.76

1.06

Reference CPS

8063485

367725

10073032

245998

%RSD

0.67

0.94

0.23

1.34

1.381839956

9583659

5422647

11502773

3750737

4719385

3

2

3

2

3

CPS

7048111

364816

10330292

220566

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

4.96821

132.85040

1.18663

55.34093

33.37810

2.09764

0.03121

-0.27453

0.00242

0.01432

-0.19051

1785.23813

46.55042

120.42908

18.98300

91.00560

26.18497

0.21089

0.75122

18.58098

1.31245

-0.10587

27.52205

2.60328

20.59090

0.00538

0.01400

0.05394

2.48411

66.42520

0.59331

27.67046

16.68905

1.04882

0.01561

-0.13726

0.00121

0.00716

-0.09526

892.61907

23.27521

60.21454

9.49150

45.50280

13.09249

0.10545

0.37561

9.29049

0.65622

-0.05293

13.76103

1.30164

10.29545

0.00269

0.00700

0.02697

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

114.2

93.2

96.5

92.0

113.5

110.1

113.7

107.1

114.0

100.8

107.0

110.1

113.6

117.3

112.7

110.3

103.0

97.9

99.9

98.2

95.0

%Recovery

90.8

95.4

79.9

104.0

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.70971

23.30136

4.82350

0.91959

22.69639

11.00722

5.68667

5.35577

5.70181

10.08046

10.69821

2.20280

56.77887

2.34505

5.63739

55.14656

51.48361

97.90736

99.92960

98.19003

4.74876

Meas Value

4.53940

0.47676

79.85118

51.99645

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:50:04-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 151LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.1

97.9

98.9

96.9

97.4

Lower Limit

80

80

80

80

%Recovery

92.0

91.9

97.2

91.3

96.41975268

10261934

5601364

12058374

4043351

5176126

7.93

0.19

5.76

0.89

8.00

Reference CPS

8063485

367725

10073032

245998

%RSD

6.01

0.35

7.42

1.23

5.561904563

10372492

5483717

11920593

3917107

5040293

3

2

3

2

3

CPS

7417919

338012

9792955

224528

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

93.7

97.6

118.4

102.5

104.6

105.6

84.9

95.7

98.3

106.0

96.6

100.1

111.6

111.7

112.4

104.3

98.4

96.6

97.9

97.6

97.0

106.9

106.6

96.5

112.7

118.4

110.3

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.87480

2.92681

23.67603

2.04996

1.04593

10.56101

8.49000

4.78522

9.82816

1.06006

4.82788

2.00210

2.23186

11.17218

2.24732

2.08635

9.84370

1.93118

0.48956

1.95294

4.85081

10.69191

1.06638

4.82350

11.26960

11.83522

0.55137

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile
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TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

107.3

105.4

96.0

106.3

105.1

105.6

108.7

96.8

108.6

100.7

102.7

103.3

102.6

108.6

104.7

103.3

99.0

101.6

103.0

94.6

95.1

%Recovery

95.3

97.5

93.5

99.1

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

107.34691

52.72081

47.98793

106.33614

105.07248

105.57286

54.34117

96.75212

108.57146

100.66152

102.67740

103.27513

2564.01626

108.59452

104.65432

2583.20244

2475.59111

2539.55849

2574.38496

2365.35961

95.10554

Meas Value

95.29642

97.46459

186.96750

2476.71651

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:56:45-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 152_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.4

97.0

94.5

94.3

92.5

Lower Limit

80

80

80

80

%Recovery

87.7

91.1

95.0

92.2

97.21975268

10261934

5601364

12058374

4043351

5176126

0.79

2.87

0.76

2.58

0.46

Reference CPS

8063485

367725

10073032

245998

%RSD

0.33

2.51

0.73

1.20

1.081920046

9785832

5430628

11393573

3811872

4788795

3

2

3

2

3

CPS

7071600

334948

9574131

226908

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

92.5

96.4

101.7

94.5

94.2

102.4

99.3

101.7

94.0

99.0

96.5

96.4

102.8

102.8

103.3

101.4

97.9

96.2

95.2

98.6

98.4

102.1

102.0

96.0

104.0

106.4

103.6

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

18.50100

96.40651

101.67193

94.52223

94.18242

102.38472

99.27892

101.71880

94.03151

9.89843

96.50407

96.39397

102.77755

102.80291

103.27667

101.44621

97.86863

19.23260

95.22093

98.55297

49.19759

102.08103

102.02004

47.98793

103.97933

106.44343

10.35804

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile
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nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00312

0.22590

-0.36037

-0.02660

-0.00217

0.21121

0.00003

0.00111

0.01615

0.00482

0.00813

0.23636

0.00042

0.00658

0.22084

0.15894

-4.09126

-4.04912

-5.72202

0.00779

Meas Value

-0.01208

0.00369

1.86415

-1.45608

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T08:03:25-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 153_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.8

98.8

96.6

95.8

95.1

Lower Limit

80

80

80

80

%Recovery

90.9

97.8

96.7

97.5

96.81975268

10261934

5601364

12058374

4043351

5176126

1.08

0.64

0.83

0.32

0.58

Reference CPS

8063485

367725

10073032

245998

%RSD

0.67

2.24

0.27

3.05

0.651911168

10140919

5533118

11647870

3872888

4920714

3

2

3

2

3

CPS

7332565

359458

9739479

239761

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.03082

-0.01307

-0.00384

0.01921

0.00080

0.00891

0.02168

0.20277

0.00074

0.00688

0.36984

0.00250

0.00053

0.00083

-0.00017

0.00001

0.00006

-0.00273

0.00299

-0.01554

-0.02772

0.02785

0.00441

0.22590

-0.00722

0.00024

0.00112

0.00196

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

54.12475

2.23505

99.71222

312.14653

20.61006

23.19363

1086.51858

89.24504

249.92067

59.41937

3462.88454

138009.80959

78.66973

45.63223

32459.37672

32664.25163

747.08956

8092.04933

222955.21097

1031.08993

FinalConcentration

33.82649

8.34924

32.30028

547.92298

27.06237

1.11752

49.85611

156.07327

10.30503

11.59682

543.25929

44.62252

124.96033

29.70969

1731.44227

69004.90479

39.33486

22.81612

16229.68836

16332.12582

373.54478

4046.02467

111477.60549

515.54496

Meas Value

16.91324

4.17462

16.15014

273.96149

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T08:10:07-05:00

Type Sample

VialNumber 3503

Sample Name 160-34284-B-10-A

Data File Name 154SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:15 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.6

97.5

96.8

92.8

91.1

Lower Limit

80

80

80

80

%Recovery

88.1

98.6

103.6

88.6

94.51975268

10261934

5601364

12058374

4043351

5176126

3.41

0.65

3.96

1.43

2.92

Reference CPS

8063485

367725

10073032

245998

%RSD

1.89

0.76

1.74

1.85

2.501866133

9710046

5461023

11673213

3751672

4717760

3

2

3

2

3

CPS

7106177

362734

10438325

218014

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.02213

82.76783

1.15668

55.47146

12.69578

2.15823

0.08684

-0.15047

0.00284

0.01420

-0.00242

9883.89307

42.48663

106.33378

17.55073

85.99611

25.24608

0.20999

0.44176

18.62228

1.22317

0.00368

25.33388

2.23505

3.18542

0.00122

0.01473

0.06380

0.51106

41.38392

0.57834

27.73573

6.34789

1.07911

0.04342

-0.07524

0.00142

0.00710

-0.00121

4941.94653

21.24331

53.16689

8.77536

42.99806

12.62304

0.10500

0.22088

9.31114

0.61159

0.00184

12.66694

1.11752

1.59271

0.00061

0.00736

0.03190

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

89.94805

4.06832

109.17805

224.99405

33.61204

24.94224

595.94765

70.03593

627.69652

83.87340

1678.89800

327951.56077

48.32747

37.27449

13115.48170

33417.93884

734.58823

9455.39312

101319.96850

2739.36283

FinalConcentration

38.04677

10.90945

63.27892

493.02413

44.97403

2.03416

54.58902

112.49702

16.80602

12.47112

297.97382

35.01797

313.84826

41.93670

839.44900

163975.78038

24.16373

18.63724

6557.74085

16708.96942

367.29412

4727.69656

50659.98425

1369.68142

Meas Value

19.02339

5.45472

31.63946

246.51207

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T08:16:48-05:00

Type Sample

VialNumber 3504

Sample Name 160-34284-B-11-A

Data File Name 155SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:22 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.2

95.3

90.5

90.2

85.5

Lower Limit

80

80

80

80

%Recovery

86.1

110.1

111.8

90.9

93.31975268

10261934

5601364

12058374

4043351

5176126

5.52

3.47

3.87

4.55

5.39

Reference CPS

8063485

367725

10073032

245998

%RSD

4.23

1.76

5.18

5.36

3.631842893

9157699

5340070

10911186

3647582

4426291

3

2

3

2

3

CPS

6939213

404938

11264596

223588

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.15656

214.56228

2.47627

109.84486

9.66495

3.30729

0.08090

0.39091

0.00466

0.02741

-0.03388

1670.90977

41.37265

107.40082

16.53428

78.60280

30.12841

0.79271

0.29320

26.19245

3.91263

0.17404

48.20471

4.06832

4.12377

-0.00502

0.01009

0.05245

0.57828

107.28114

1.23813

54.92243

4.83248

1.65364

0.04045

0.19545

0.00233

0.01371

-0.01694

835.45488

20.68632

53.70041

8.26714

39.30140

15.06420

0.39636

0.14660

13.09622

1.95632

0.08702

24.10235

2.03416

2.06188

-0.00251

0.00505

0.02622

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

111.4

91.7

100.6

83.2

108.0

109.3

103.9

110.4

111.6

100.3

104.8

107.1

110.5

113.8

112.0

106.7

100.7

100.9

104.3

102.3

99.2

%Recovery

98.8

99.3

83.9

103.0

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.56824

22.92426

5.02847

0.83165

21.60728

10.92809

5.19715

5.52229

5.58071

10.02974

10.47781

2.14289

55.22517

2.27614

5.60188

53.34367

50.35036

100.89253

104.28936

102.32813

4.95952

Meas Value

4.94245

0.49636

83.91874

51.50399

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T08:23:27-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 156LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:28 AM on:6/18/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.4

98.7

94.9

96.7

94.0

Lower Limit

80

80

80

80

%Recovery

92.1

96.4

96.6

96.3

96.61975268

10261934

5601364

12058374

4043351

5176126

4.46

1.44

3.58

0.98

3.34

Reference CPS

8063485

367725

10073032

245998

%RSD

3.72

0.85

3.53

1.75

3.621907573

9999509

5527331

11439373

3910018

4867081

3

2

3

2

3

CPS

7423753

354325

9725995

236882

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

97.2

100.4

116.8

106.1

108.9

105.9

85.2

93.2

102.5

105.7

99.6

105.9

112.1

113.2

113.3

107.9

103.8

102.3

97.2

101.5

102.5

112.1

110.8

100.6

108.6

112.9

110.6

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.94417

3.01290

23.36743

2.12194

1.08859

10.58797

8.51768

4.66242

10.25173

1.05714

4.97885

2.11764

2.24228

11.31741

2.26616

2.15714

10.37854

2.04632

0.48617

2.02944

5.12443

11.21090

1.10846

5.02847

10.86273

11.29003

0.55284

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

105.8

103.8

95.4

106.0

103.8

104.2

106.2

96.3

106.9

97.2

100.3

102.2

102.4

108.1

104.0

99.4

96.5

98.9

100.5

94.0

94.1

%Recovery

94.3

96.8

92.2

97.7

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

105.78067

51.92336

47.68084

106.02906

103.82877

104.22059

53.11901

96.25083

106.88318

97.18989

100.26199

102.15174

2559.08690

108.14471

103.99887

2484.00214

2411.53375

2473.20078

2512.03961

2349.50895

94.06476

Meas Value

94.32430

96.83598

184.32550

2443.54524

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T08:30:10-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 157_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:35 AM on:6/18/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.8

100.5

98.1

96.6

94.6

Lower Limit

80

80

80

80

%Recovery

91.7

96.5

99.5

95.7

100.71975268

10261934

5601364

12058374

4043351

5176126

0.66

0.48

0.87

0.64

0.43

Reference CPS

8063485

367725

10073032

245998

%RSD

0.56

0.32

0.74

1.28

0.921989227

10239381

5631099

11833340

3904085

4895800

3

2

3

2

3

CPS

7391137

354881

10027682

235522

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

91.8

95.3

100.0

93.7

93.2

99.6

95.7

98.3

94.7

98.2

94.8

94.9

99.5

99.5

101.4

99.5

96.2

93.8

93.3

95.7

96.7

99.8

100.5

95.4

102.8

103.4

102.4

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

18.36548

95.32094

100.02092

93.71134

93.20925

99.55436

95.66997

98.29711

94.74555

9.82269

94.83646

94.94925

99.46844

99.50662

101.43395

99.46523

96.20201

18.76951

93.27403

95.72341

48.33043

99.82394

100.52713

47.68084

102.76844

103.40345

10.24247

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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061719B1

Tune SteMassName R a b (blank) DL BEC Units
3 7 Li 0.999979 0.004911391 0.057592665 0.135317 11.72635 ug/l
3 9 Be 0.999999 0.00141432 1.77281E-05 0.00757 0.012535 ug/l
3 11 B 0.999756 0.000971908 0.000664697 0.263309 0.68391 ug/l
2 23 Na 0.99993 0.002704159 0.029074961 0.333286 10.75194 ug/l
2 24 Mg 0.999559 0.001393065 0.001023863 0.198031 0.734972 ug/l
2 27 Al 0.999981 0.000503946 0.000224659 0.267129 0.4458 ug/l
2 31 P 0.999989 3.45893E-05 0.000307067 3.06165 8.877513 ug/l
2 39 K 0.99968 0.001002578 0.056534213 3.787181 56.38882 ug/l
3 44 Ca 0.999998 0.000116609 0.010164717 48.74809 87.16944 ug/l
3 47 Ti 0.999991 0.000355388 3.6748E-05 0.053504 0.103402 ug/l
2 51 V 0.999998 0.015380325 0.002653 0.021129 0.172493 ug/l
2 52 Cr 0.999599 0.01843634 0.001741975 0.021762 0.094486 ug/l
2 55 Mn 0.999901 0.012870005 0.00034417 0.020312 0.026742 ug/l
2 57 Fe 0.99988 0.000533791 0.000334531 0.309512 0.626708 ug/l
2 59 Co 0.9989 0.0443503 3.76954E-05 0.001481 0.00085 ug/l
2 60 Ni 0.999774 0.01265883 0.000197011 0.011358 0.015563 ug/l
2 63 Cu 0.999357 0.033998634 0.021301317 0.035178 0.626534 ug/l
2 66 Zn 0.999817 0.005141357 0.002030966 0.087651 0.395025 ug/l
2 75 As 0.999785 0.003284311 0.000314548 0.07075 0.095773 ug/l
2 78 Se 0.999996 0.000174172 9.86285E-05 0.476924 0.56627 ug/l
3 88 Sr 0.999992 0.025350246 0.000116646 0.003201 0.004601 ug/l
2 89 Y 0.998811 0.032809396 2.36041E-05 0.000772 0.000719 ug/l
2 90 Zr 0.99916 0.029221465 0.000159796 0.006005 0.005468 ug/l
2 93 Nb 0.999345 0.066597297 0.000955212 0.010734 0.014343 ug/l
3 95 Mo 0.999983 0.004799411 0.011545792 1.316719 2.405669 ug/l
2 101 Ru 0.999777 0.020392541 0.000197578 0.007204 0.009689 ug/l
2 103 Rh 0.999572 0.111397357 0.000737646 0.00322 0.006622 ug/l
2 105 Pd 0.999789 0.023959004 0.00048957 0.012066 0.020434 ug/l
3 107 Ag 0.999984 0.002351252 3.05046E-05 0.003168 0.012974 ug/l
3 111 Cd 0.999993 0.000498933 5.71814E-06 0.033226 0.011461 ug/l
3 118 Sn 0.999979 0.001323355 0.000238379 0.106021 0.180132 ug/l
3 121 Sb 0.999777 0.001841516 0.000123072 0.055027 0.066832 ug/l
2 125 Te 0.999999 1.5841E-05 1.9589E-07 0.064256 0.012366 ug/l
2 133 Cs 1 0.001214849 1.37185E-06 0.001676 0.001129 ug/l
3 137 Ba 0.999799 0.000537867 3.0754E-06 0.010263 0.005718 ug/l
2 139 La 0.999924 0.003181586 5.88258E-07 0.000961 0.000185 ug/l
2 140 Ce 0.999898 0.003843258 3.72474E-06 0.000956 0.000969 ug/l
2 141 Pr 0.999912 0.003670753 1.17618E-06 0.000481 0.00032 ug/l
2 146 Nd 0.999998 0.000728418 1.9567E-07 0.001396 0.000269 ug/l
3 147 Sm 0.99976 0.000817139 1.03834E-06 0.0034 0.001271 ug/l
2 178 Hf 0.999859 0.001548092 5.68489E-06 0.002362 0.003672 ug/l
2 181 Ta 0.99995 0.007369527 0.000815343 0.009865 0.110637 ug/l
2 182 W 0.999888 0.001782804 0.000665488 0.096329 0.373281 ug/l
3 185 Re 0.999989 0.003671307 3.42315E-06 0.001581 0.000932 ug/l
2 195 Pt 0.999967 0.001910408 2.72684E-05 0.006326 0.014274 ug/l
3 197 Au 0.999963 0.002580891 9.9902E-05 0.020791 0.038708 ug/l
3 205 Tl 0.999958 0.005784813 0.000844486 0.090118 0.145983 ug/l
3 206 (Pb) 0.999829 0.001955712 0.000421576 0.114672 0.215561 ug/l
3 207 (Pb) 0.999921 0.001723157 0.000368319 0.10059 0.213747 ug/l
3 208 Pb 0.999945 0.007689604 0.001629593 0.119356 0.211922 ug/l
2 209 Bi 0.999874 0.004776607 0.000351857 0.003257 0.073663 ug/l
3 232 Th 0.999963 0.007879418 0.000167585 0.005033 0.021269 ug/l
3 238 U 0.999999 0.007640738 9.2706E-06 0.000365 0.001213 ug/l
3 6 Li (IS) ug/l
2 45 Sc (IS) ug/l
3 45 Sc (IS) ug/l
2 72 Ge (IS) ug/l
3 72 Ge (IS) ug/l
3 115 In (IS) ug/l
2 165 Ho (IS) ug/l
3 165 Ho (IS) ug/l
2 193 Ir (IS) ug/l
3 193 Ir (IS) ug/l
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Metals Y-intercept Check Page 1 of 1

Date:

Element MDL 3XMDL Y-Intercept Pass/Fail Element MDL 3XMDL Y-Intercept Pass/Fail
LI 2.00 6.00 0.0575927 PASS LI 4.00 12.00 0.057593 PASS
BE 0.20 0.60 1.773E-05 PASS BE 0.40 1.20 0.000018 PASS
B 45.00 135.00 0.0006647 PASS B 45.00 135.00 0.000665 PASS
NA 20.00 60.00 0.029075 PASS NA 75.00 225.00 0.029075 PASS
MG 20.00 60.00 0.0010239 PASS MG 25.00 75.00 0.001024 PASS
AL 20.00 60.00 0.0002247 PASS AL 20.00 60.00 0.000225 PASS
P 45.00 135.00 0.0003071 PASS P 200.00 600.00 0.000307 PASS
K 45.00 135.00 0.0565342 PASS K 40.00 120.00 0.056534 PASS
CA 45.00 135.00 0.0101647 PASS CA 100.00 300.00 0.010165 PASS
TI 2.00 6.00 3.675E-05 PASS TI 2.40 7.20 0.000037 PASS
V 4.00 12.00 0.002653 PASS V 4.00 12.00 0.002653 PASS
CR 4.00 12.00 0.001742 PASS CR 4.50 13.50 0.001742 PASS
MN 0.90 2.70 0.0003442 PASS MN 2.00 6.00 0.000344 PASS
FE 20.00 60.00 0.0003345 PASS FE 20.00 60.00 0.000335 PASS
CO 0.90 2.70 3.77E-05 PASS CO 0.75 2.25 0.000038 PASS
NI 2.00 6.00 0.000197 PASS NI 2.00 6.00 0.000197 PASS
CU 0.40 1.20 0.0213013 PASS CU 4.00 12.00 0.021301 PASS
ZN 7.50 22.50 0.002031 PASS ZN 20.00 60.00 0.002031 PASS
AS 4.00 12.00 0.0003145 PASS AS 4.00 12.00 0.000315 PASS
SE 2.00 6.00 9.863E-05 PASS SE 3.20 9.60 0.000099 PASS
SR 2.00 6.00 0.0001166 PASS SR 2.40 7.20 0.000117 PASS
Y 2.00 6.00 2.36E-05 PASS Y 4.00 12.00 0.000024 PASS
ZR 2.00 6.00 0.0001598 PASS ZR 4.00 12.00 0.000160 PASS
NB 10.00 30.00 0.0009552 PASS NB 12.00 36.00 0.000955 PASS
MO 2.00 6.00 0.0115458 PASS MO 2.00 6.00 0.011546 PASS
RU 4.00 12.00 0.0001976 PASS RU 4.00 12.00 0.000198 PASS
RH 4.00 12.00 0.0007376 PASS RH 4.00 12.00 0.000738 PASS
PD 0.20 0.60 0.0004896 PASS PD 0.40 1.20 0.000490 PASS
AG 0.90 2.70 3.05E-05 PASS AG 0.75 2.25 0.000031 PASS
CD 0.20 0.60 5.718E-06 PASS CD 0.24 0.72 0.000006 PASS
SN 1.20 3.60 0.0002384 PASS SN 0.90 2.70 0.000238 PASS
SB 2.00 6.00 0.0001231 PASS SB 2.00 6.00 0.000123 PASS
TE 7.50 22.50 1.959E-07 PASS TE 4.00 12.00 0.000000 PASS
CS 0.20 0.60 1.372E-06 PASS CS 2.00 6.00 0.000001 PASS
BA 0.90 2.70 3.075E-06 PASS BA 5.00 15.00 0.000003 PASS
LA 0.90 2.70 5.883E-07 PASS LA 0.75 2.25 0.000001 PASS
CE 4.00 12.00 3.725E-06 PASS CE 4.00 12.00 0.000004 PASS
PR 0.90 2.70 1.176E-06 PASS PR 0.75 2.25 0.000001 PASS
ND 0.90 2.70 1.957E-07 PASS ND 0.75 2.25 0.000000 PASS
SM 4.00 12.00 1.038E-06 PASS SM 4.00 12.00 0.000001 PASS
HF 4.00 12.00 5.685E-06 PASS HF 4.00 12.00 0.000006 PASS
TA 4.00 12.00 0.0008153 PASS TA 4.00 12.00 0.000815 PASS
W 2.00 6.00 0.0006655 PASS W 10.00 30.00 0.000665 PASS
RE 0.40 1.20 3.423E-06 PASS RE 4.00 12.00 0.000003 PASS
PT 0.40 1.20 2.727E-05 PASS PT 0.40 1.20 0.000027 PASS
AU 5.00 15.00 9.99E-05 PASS AU 2.00 6.00 0.000100 PASS
TL 0.90 2.70 0.0008445 PASS TL 2.00 6.00 0.000844 PASS
(PB 206) 1.00 3.00 0.0004216 PASS (PB 206) 1.25 3.75 0.000422 PASS
(PB 207) 1.00 3.00 0.0003683 PASS (PB 207) 1.25 3.75 0.000368 PASS
PB 1.00 3.00 0.0016296 PASS PB 1.25 3.75 0.001630 PASS
BI 7.50 22.50 0.0003519 PASS BI 7.50 22.50 0.000352 PASS
TH 0.90 2.70 0.0001676 PASS TH 0.90 2.70 0.000168 PASS
U 0.40 1.20 9.271E-06 PASS U 0.40 1.20 0.000009 PASS

6/18/2019Analyst: 
Instrument: 

CGB
7700
CGB

PPB
Soil
061719B1
7700

Analyst: 
Instrument: 

Water
061719B1

Matrix: 
Units:

Calibration File:
Matrix: 

Units:PPB

Calibration File:
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Calibration for 005CALS.D

Batch Folder:

Analysis File:

DA Date-Time:

Calibration Title:

Calibration Method:

VIS Interpolation Fit:

Tune Step:

C:\ICPMH\1\DATA\061719B1.B\

061719B1.batch.xml

6/17/2019 3:49:30 PM

External Calibration

#1 he.u

#2 nogas.u

Level Standard Data File Sample Name Acq. Date-Time

1 003CALB.D ICIS 1747053 6/17/2019 3:27:32 PM

2 004CALS.D IC 1747054 6/17/2019 3:34:16 PM

3 005CALS.D IC 1747055 6/17/2019 3:40:58 PM

4 006CALS.D IC 1747056 6/17/2019 3:47:32 PM

5

6

7

Page 1 6/18/2019 8:20:29 AM
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Calibration for 005CALS.D

y = 0.0049 * x  + 0.0576

R =  1.0000

DL = 0.1353

BEC = 11.73

Weight: None

Min Conc: <None>

y = 0.0014 * x  + 1.7728E-005

R =  1.0000

DL = 0.00757

BEC = 0.01253

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 9.7191E-004 * x  + 6.6470E-004

R =  0.9998

DL = 0.2633

BEC = 0.6839

Weight: None

Min Conc: <None>

y = 0.0027 * x  + 0.0291

R =  0.9999

DL = 0.3333

BEC = 10.75

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0014 * x  + 0.0010

R =  0.9996

DL = 0.198

BEC = 0.735

Weight: None

Min Conc: <None>

y = 5.0395E-004 * x  + 2.2466E-004

R =  1.0000

DL = 0.2671

BEC = 0.4458

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 3.4589E-005 * x  + 3.0707E-004

R =  1.0000

DL = 3.062

BEC = 8.878

Weight: None

Min Conc: <None>

y = 0.0010 * x  + 0.0565

R =  0.9997

DL = 3.787

BEC = 56.39

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 1.1661E-004 * x  + 0.0102

R =  1.0000

DL = 48.75

BEC = 87.17

Weight: None

Min Conc: <None>

y = 3.5539E-004 * x  + 3.6748E-005

R =  1.0000

DL = 0.0535

BEC = 0.1034

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0154 * x  + 0.0027

R =  1.0000

DL = 0.02113

BEC = 0.1725

Weight: None

Min Conc: <None>

y = 0.0184 * x  + 0.0017

R =  0.9996

DL = 0.02176

BEC = 0.09449

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0129 * x  + 3.4417E-004

R =  0.9999

DL = 0.02031

BEC = 0.02674

Weight: None

Min Conc: <None>

y = 5.3379E-004 * x  + 3.3453E-004

R =  0.9999

DL = 0.3095

BEC = 0.6267

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0444 * x  + 3.7695E-005

R =  0.9989

DL = 0.001481

BEC = 0.0008499

Weight: None

Min Conc: <None>

y = 0.0127 * x  + 1.9701E-004

R =  0.9998

DL = 0.01136

BEC = 0.01556

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0340 * x  + 0.0213

R =  0.9994

DL = 0.03518

BEC = 0.6265

Weight: None

Min Conc: <None>

y = 0.0051 * x  + 0.0020

R =  0.9998

DL = 0.08765

BEC = 0.395

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0033 * x  + 3.1455E-004

R =  0.9998

DL = 0.07075

BEC = 0.09577

Weight: None

Min Conc: <None>

y = 1.7417E-004 * x  + 9.8629E-005

R =  1.0000

DL = 0.4769

BEC = 0.5663

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0254 * x  + 1.1665E-004

R =  1.0000

DL = 0.003201

BEC = 0.004601

Weight: None

Min Conc: <None>

y = 0.0328 * x  + 2.3604E-005

R =  0.9988

DL = 0.0007721

BEC = 0.0007194

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0292 * x  + 1.5980E-004

R =  0.9992

DL = 0.006005

BEC = 0.005468

Weight: None

Min Conc: <None>

y = 0.0666 * x  + 9.5521E-004

R =  0.9993

DL = 0.01073

BEC = 0.01434

Weight: None

Min Conc: <None>

Page 13 6/18/2019 8:20:33 AM

Page 908 of 1906



Calibration for 005CALS.D

y = 0.0048 * x  + 0.0115

R =  1.0000

DL = 1.317

BEC = 2.406

Weight: None

Min Conc: <None>

y = 0.0204 * x  + 1.9758E-004

R =  0.9998

DL = 0.007204

BEC = 0.009689

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.1114 * x  + 7.3765E-004

R =  0.9996

DL = 0.00322

BEC = 0.006622

Weight: None

Min Conc: <None>

y = 0.0240 * x  + 4.8957E-004

R =  0.9998

DL = 0.01207

BEC = 0.02043

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0024 * x  + 3.0505E-005

R =  1.0000

DL = 0.003168

BEC = 0.01297

Weight: None

Min Conc: <None>

y = 4.9893E-004 * x  + 5.7181E-006

R =  1.0000

DL = 0.03323

BEC = 0.01146

Weight: None

Min Conc: <None>

Page 16 6/18/2019 8:20:35 AM

Page 911 of 1906



Calibration for 005CALS.D

y = 0.0013 * x  + 2.3838E-004

R =  1.0000

DL = 0.106

BEC = 0.1801

Weight: None

Min Conc: <None>

y = 0.0018 * x  + 1.2307E-004

R =  0.9998

DL = 0.05503

BEC = 0.06683

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 1.5841E-005 * x  + 1.9589E-007

R =  1.0000

DL = 0.06426

BEC = 0.01237

Weight: None

Min Conc: <None>

y = 0.0012 * x  + 1.3719E-006

R =  1.0000

DL = 0.001676

BEC = 0.001129

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 5.3787E-004 * x  + 3.0754E-006

R =  0.9998

DL = 0.01026

BEC = 0.005718

Weight: None

Min Conc: <None>

y = 0.0032 * x  + 5.8826E-007

R =  0.9999

DL = 0.0009607

BEC = 0.0001849

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0038 * x  + 3.7247E-006

R =  0.9999

DL = 0.0009565

BEC = 0.0009692

Weight: None

Min Conc: <None>

y = 0.0037 * x  + 1.1762E-006

R =  0.9999

DL = 0.0004809

BEC = 0.0003204

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 7.2842E-004 * x  + 1.9567E-007

R =  1.0000

DL = 0.001396

BEC = 0.0002686

Weight: None

Min Conc: <None>

y = 8.1714E-004 * x  + 1.0383E-006

R =  0.9998

DL = 0.0034

BEC = 0.001271

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0015 * x  + 5.6849E-006

R =  0.9999

DL = 0.002362

BEC = 0.003672

Weight: None

Min Conc: <None>

y = 0.0074 * x  + 8.1534E-004

R =  1.0000

DL = 0.009865

BEC = 0.1106

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0018 * x  + 6.6549E-004

R =  0.9999

DL = 0.09633

BEC = 0.3733

Weight: None

Min Conc: <None>

y = 0.0037 * x  + 3.4232E-006

R =  1.0000

DL = 0.001581

BEC = 0.0009324

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0019 * x  + 2.7268E-005

R =  1.0000

DL = 0.006326

BEC = 0.01427

Weight: None

Min Conc: <None>

y = 0.0026 * x  + 9.9902E-005

R =  1.0000

DL = 0.02079

BEC = 0.03871

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0058 * x  + 8.4449E-004

R =  1.0000

DL = 0.09012

BEC = 0.146

Weight: None

Min Conc: <None>

y = 0.0020 * x  + 4.2158E-004

R =  0.9998

DL = 0.1147

BEC = 0.2156

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0017 * x  + 3.6832E-004

R =  0.9999

DL = 0.1006

BEC = 0.2137

Weight: None

Min Conc: <None>

y = 0.0077 * x  + 0.0016

R =  0.9999

DL = 0.1194

BEC = 0.2119

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0048 * x  + 3.5186E-004

R =  0.9999

DL = 0.003257

BEC = 0.07366

Weight: None

Min Conc: <None>

y = 0.0079 * x  + 1.6759E-004

R =  1.0000

DL = 0.005033

BEC = 0.02127

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0076 * x  + 9.2706E-006

R =  1.0000

DL = 0.0003654

BEC = 0.001213

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D
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Calibration for 005CALS.D
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Calibration for 005CALS.D
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Calibration for 005CALS.D
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Calibration for 005CALS.D
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061719B2-2

Tune SteMassName R a b (blank) DL BEC Units
3 7 Li 0.999881 0.004919221 0.059505278 0.45465 12.09648 ug/l
3 9 Be 0.999874 0.001445124 7.99804E-06 0.002872 0.005535 ug/l
3 11 B 0.999584 0.001006059 0.00709069 0.49398 7.047983 ug/l
2 23 Na 0.999211 0.002497958 0.026372197 0.699897 10.5575 ug/l
2 24 Mg 0.998939 0.001271026 0.000535203 0.163854 0.421079 ug/l
2 27 Al 0.99965 0.000470409 0.000157035 0.13843 0.333828 ug/l
2 31 P 0.999682 3.19745E-05 0.000226459 4.113706 7.082484 ug/l
2 39 K 0.998934 0.000945471 0.053794198 2.667835 56.89669 ug/l
3 44 Ca 0.99996 0.000116281 0.002999441 0.268951 25.79476 ug/l
3 47 Ti 0.999897 0.000345994 1.94126E-05 0.007934 0.056107 ug/l
2 51 V 0.999575 0.01426051 0.00174069 0.011108 0.122064 ug/l
2 52 Cr 0.99943 0.017326124 0.001729169 0.034028 0.099801 ug/l
2 55 Mn 0.99908 0.01202098 0.000194697 0.021152 0.016196 ug/l
2 57 Fe 0.998861 0.000495199 0.000415835 0.358899 0.839731 ug/l
2 59 Co 0.996715 0.040700687 9.94779E-05 0.00159 0.002444 ug/l
2 60 Ni 0.998873 0.011646253 0.000126403 0.00515 0.010854 ug/l
2 63 Cu 0.997653 0.031285384 0.01948792 0.019914 0.622908 ug/l
2 66 Zn 0.998468 0.004743746 0.001029237 0.094476 0.216967 ug/l
2 75 As 0.999132 0.003032505 0.000288575 0.105794 0.09516 ug/l
2 78 Se 0.999896 0.000162127 5.86799E-05 0.378417 0.361938 ug/l
3 88 Sr 0.999992 0.024901481 9.05474E-05 0.000796 0.003636 ug/l
2 89 Y 0.997164 0.030365295 4.06347E-05 0.002662 0.001338 ug/l
2 90 Zr 0.997948 0.027153527 0.000207981 0.003971 0.007659 ug/l
2 93 Nb 0.998208 0.061562968 0.004144508 0.019445 0.067321 ug/l
3 95 Mo 0.99994 0.004656295 0.002013842 0.064319 0.432499 ug/l
2 101 Ru 0.99899 0.018780116 0.000171605 0.001019 0.009138 ug/l
2 103 Rh 0.998341 0.102143355 0.000922335 0.004392 0.00903 ug/l
2 105 Pd 0.999093 0.021870117 0.000393218 0.007081 0.01798 ug/l
3 107 Ag 0.999895 0.002290191 3.36745E-05 0.007547 0.014704 ug/l
3 111 Cd 0.999818 0.000487268 2.9274E-06 0.009027 0.006008 ug/l
3 118 Sn 0.999994 0.001315398 0.000208259 0.033346 0.158324 ug/l
3 121 Sb 0.999989 0.001796452 0.000113049 0.021461 0.062929 ug/l
2 125 Te 0.999125 1.48618E-05 9.91617E-07 0.181944 0.066723 ug/l
2 133 Cs 0.999667 0.001149592 5.77428E-06 0.007221 0.005023 ug/l
3 137 Ba 0.999892 0.000562764 4.60511E-06 0.0114 0.008183 ug/l
2 139 La 0.999294 0.003052567 9.86909E-07 0.00168 0.000323 ug/l
2 140 Ce 0.999205 0.003656664 1.38815E-06 0.000276 0.00038 ug/l
2 141 Pr 0.99922 0.003447199 1.98111E-06 0.000277 0.000575 ug/l
2 146 Nd 0.99968 0.000679554 1.95489E-07 0.001495 0.000288 ug/l
3 147 Sm 0.999988 0.000824949 1.19702E-06 0.001521 0.001451 ug/l
2 178 Hf 0.999187 0.001431364 5.72424E-06 0.006287 0.003999 ug/l
2 181 Ta 0.999611 0.006897192 0.000865118 0.033201 0.12543 ug/l
2 182 W 0.999333 0.001651319 0.00210484 0.018539 1.274642 ug/l
3 185 Re 0.999866 0.003672772 4.7251E-06 0.000824 0.001287 ug/l
2 195 Pt 0.999719 0.00176762 2.97193E-05 0.007853 0.016813 ug/l
3 197 Au 0.999953 0.002584506 0.000369314 0.02755 0.142896 ug/l
3 205 Tl 0.99973 0.005689836 0.000539893 0.004071 0.094887 ug/l
3 206 (Pb) 0.999955 0.001935314 0.00025827 0.006001 0.133451 ug/l
3 207 (Pb) 1 0.001706694 0.000261841 0.016912 0.15342 ug/l
3 208 Pb 0.999996 0.007582796 0.001037717 0.016717 0.136851 ug/l
2 209 Bi 0.999276 0.004419634 0.000552362 0.022061 0.124979 ug/l
3 232 Th 0.999947 0.007708371 0.000105354 0.002705 0.013668 ug/l
3 238 U 0.999983 0.007506478 1.24608E-05 0.000686 0.00166 ug/l
3 6 Li (IS) ug/l
2 45 Sc (IS) ug/l
3 45 Sc (IS) ug/l
2 72 Ge (IS) ug/l
3 72 Ge (IS) ug/l
3 115 In (IS) ug/l
2 165 Ho (IS) ug/l
3 165 Ho (IS) ug/l
2 193 Ir (IS) ug/l
3 193 Ir (IS) ug/l
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Metals Y-intercept Check Page 1 of 1

Date:

Element MDL 3XMDL Y-Intercept Pass/Fail Element MDL 3XMDL Y-Intercept Pass/Fail
LI 2.00 6.00 0.0595053 PASS LI 4.00 12.00 0.059505 PASS
BE 0.20 0.60 7.998E-06 PASS BE 0.40 1.20 0.000008 PASS
B 45.00 135.00 0.0070907 PASS B 45.00 135.00 0.007091 PASS
NA 20.00 60.00 0.0263722 PASS NA 75.00 225.00 0.026372 PASS
MG 20.00 60.00 0.0005352 PASS MG 25.00 75.00 0.000535 PASS
AL 20.00 60.00 0.000157 PASS AL 20.00 60.00 0.000157 PASS
P 45.00 135.00 0.0002265 PASS P 200.00 600.00 0.000226 PASS
K 45.00 135.00 0.0537942 PASS K 40.00 120.00 0.053794 PASS
CA 45.00 135.00 0.0029994 PASS CA 100.00 300.00 0.002999 PASS
TI 2.00 6.00 1.941E-05 PASS TI 2.40 7.20 0.000019 PASS
V 4.00 12.00 0.0017407 PASS V 4.00 12.00 0.001741 PASS
CR 4.00 12.00 0.0017292 PASS CR 4.50 13.50 0.001729 PASS
MN 0.90 2.70 0.0001947 PASS MN 2.00 6.00 0.000195 PASS
FE 20.00 60.00 0.0004158 PASS FE 20.00 60.00 0.000416 PASS
CO 0.90 2.70 9.948E-05 PASS CO 0.75 2.25 0.000099 PASS
NI 2.00 6.00 0.0001264 PASS NI 2.00 6.00 0.000126 PASS
CU 0.40 1.20 0.0194879 PASS CU 4.00 12.00 0.019488 PASS
ZN 7.50 22.50 0.0010292 PASS ZN 20.00 60.00 0.001029 PASS
AS 4.00 12.00 0.0002886 PASS AS 4.00 12.00 0.000289 PASS
SE 2.00 6.00 5.868E-05 PASS SE 3.20 9.60 0.000059 PASS
SR 2.00 6.00 9.055E-05 PASS SR 2.40 7.20 0.000091 PASS
Y 2.00 6.00 4.063E-05 PASS Y 4.00 12.00 0.000041 PASS
ZR 2.00 6.00 0.000208 PASS ZR 4.00 12.00 0.000208 PASS
NB 10.00 30.00 0.0041445 PASS NB 12.00 36.00 0.004145 PASS
MO 2.00 6.00 0.0020138 PASS MO 2.00 6.00 0.002014 PASS
RU 4.00 12.00 0.0001716 PASS RU 4.00 12.00 0.000172 PASS
RH 4.00 12.00 0.0009223 PASS RH 4.00 12.00 0.000922 PASS
PD 0.20 0.60 0.0003932 PASS PD 0.40 1.20 0.000393 PASS
AG 0.90 2.70 3.367E-05 PASS AG 0.75 2.25 0.000034 PASS
CD 0.20 0.60 2.927E-06 PASS CD 0.24 0.72 0.000003 PASS
SN 1.20 3.60 0.0002083 PASS SN 0.90 2.70 0.000208 PASS
SB 2.00 6.00 0.000113 PASS SB 2.00 6.00 0.000113 PASS
TE 7.50 22.50 9.916E-07 PASS TE 4.00 12.00 0.000001 PASS
CS 0.20 0.60 5.774E-06 PASS CS 2.00 6.00 0.000006 PASS
BA 0.90 2.70 4.605E-06 PASS BA 5.00 15.00 0.000005 PASS
LA 0.90 2.70 9.869E-07 PASS LA 0.75 2.25 0.000001 PASS
CE 4.00 12.00 1.388E-06 PASS CE 4.00 12.00 0.000001 PASS
PR 0.90 2.70 1.981E-06 PASS PR 0.75 2.25 0.000002 PASS
ND 0.90 2.70 1.955E-07 PASS ND 0.75 2.25 0.000000 PASS
SM 4.00 12.00 1.197E-06 PASS SM 4.00 12.00 0.000001 PASS
HF 4.00 12.00 5.724E-06 PASS HF 4.00 12.00 0.000006 PASS
TA 4.00 12.00 0.0008651 PASS TA 4.00 12.00 0.000865 PASS
W 2.00 6.00 0.0021048 PASS W 10.00 30.00 0.002105 PASS
RE 0.40 1.20 4.725E-06 PASS RE 4.00 12.00 0.000005 PASS
PT 0.40 1.20 2.972E-05 PASS PT 0.40 1.20 0.000030 PASS
AU 5.00 15.00 0.0003693 PASS AU 2.00 6.00 0.000369 PASS
TL 0.90 2.70 0.0005399 PASS TL 2.00 6.00 0.000540 PASS
(PB 206) 1.00 3.00 0.0002583 PASS (PB 206) 1.25 3.75 0.000258 PASS
(PB 207) 1.00 3.00 0.0002618 PASS (PB 207) 1.25 3.75 0.000262 PASS
PB 1.00 3.00 0.0010377 PASS PB 1.25 3.75 0.001038 PASS
BI 7.50 22.50 0.0005524 PASS BI 7.50 22.50 0.000552 PASS
TH 0.90 2.70 0.0001054 PASS TH 0.90 2.70 0.000105 PASS
U 0.40 1.20 1.246E-05 PASS U 0.40 1.20 0.000012 PASS

6/18/2019Analyst: 
Instrument: 

CGB
7700
CGB

PPB
Soil
061719B1-2
7700

Analyst: 
Instrument: 

Water
061719B1-2

Matrix: 
Units:

Calibration File:
Matrix: 

Units:PPB

Calibration File:
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Calibration for 079CALS.D

Batch Folder:

Analysis File:

DA Date-Time:

Calibration Title:

Calibration Method:

VIS Interpolation Fit:

Tune Step:

C:\ICPMH\1\DATA\061719B1.B\

061719B1.batch.xml

6/18/2019 12:07:29 AM

External Calibration

#1 he.u

#2 nogas.u

Level Standard Data File Sample Name Acq. Date-Time

1 078CALB.D ICIS 1747053 6/17/2019 11:45:15 PM

2 079CALS.D IC 1747054 6/17/2019 11:51:57 PM

3 080CALS.D IC 1747055 6/17/2019 11:58:39 PM

4 081CALS.D IC 1747056 6/18/2019 12:05:17 AM

5

6

7

Page 1 6/18/2019 8:21:58 AM
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Calibration for 079CALS.D

y = 0.0049 * x  + 0.0595

R =  0.9999

DL = 0.4547

BEC = 12.1

Weight: None

Min Conc: <None>

y = 0.0014 * x  + 7.9980E-006

R =  0.9999

DL = 0.002872

BEC = 0.005535

Weight: None

Min Conc: <None>

Page 2 6/18/2019 8:21:59 AM
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Calibration for 079CALS.D

y = 0.0010 * x  + 0.0071

R =  0.9996

DL = 0.494

BEC = 7.048

Weight: None

Min Conc: <None>

y = 0.0025 * x  + 0.0264

R =  0.9992

DL = 0.6999

BEC = 10.56

Weight: None

Min Conc: <None>

Page 3 6/18/2019 8:21:59 AM
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Calibration for 079CALS.D

y = 0.0013 * x  + 5.3520E-004

R =  0.9989

DL = 0.1639

BEC = 0.4211

Weight: None

Min Conc: <None>

y = 4.7041E-004 * x  + 1.5704E-004

R =  0.9997

DL = 0.1384

BEC = 0.3338

Weight: None

Min Conc: <None>

Page 4 6/18/2019 8:21:59 AM
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Calibration for 079CALS.D

y = 3.1974E-005 * x  + 2.2646E-004

R =  0.9997

DL = 4.114

BEC = 7.082

Weight: None

Min Conc: <None>

y = 9.4547E-004 * x  + 0.0538

R =  0.9989

DL = 2.668

BEC = 56.9

Weight: None

Min Conc: <None>

Page 5 6/18/2019 8:22:00 AM
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Calibration for 079CALS.D

y = 1.1628E-004 * x  + 0.0030

R =  1.0000

DL = 0.269

BEC = 25.79

Weight: None

Min Conc: <None>

y = 3.4599E-004 * x  + 1.9413E-005

R =  0.9999

DL = 0.007934

BEC = 0.05611

Weight: None

Min Conc: <None>

Page 6 6/18/2019 8:22:00 AM
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Calibration for 079CALS.D

y = 0.0143 * x  + 0.0017

R =  0.9996

DL = 0.01111

BEC = 0.1221

Weight: None

Min Conc: <None>

y = 0.0173 * x  + 0.0017

R =  0.9994

DL = 0.03403

BEC = 0.0998

Weight: None

Min Conc: <None>

Page 7 6/18/2019 8:22:00 AM
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Calibration for 079CALS.D

y = 0.0120 * x  + 1.9470E-004

R =  0.9991

DL = 0.02115

BEC = 0.0162

Weight: None

Min Conc: <None>

y = 4.9520E-004 * x  + 4.1583E-004

R =  0.9989

DL = 0.3589

BEC = 0.8397

Weight: None

Min Conc: <None>

Page 8 6/18/2019 8:22:01 AM
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Calibration for 079CALS.D

y = 0.0407 * x  + 9.9478E-005

R =  0.9967

DL = 0.00159

BEC = 0.002444

Weight: None

Min Conc: <None>

y = 0.0116 * x  + 1.2640E-004

R =  0.9989

DL = 0.00515

BEC = 0.01085

Weight: None

Min Conc: <None>

Page 9 6/18/2019 8:22:01 AM

Page 939 of 1906



Calibration for 079CALS.D

y = 0.0313 * x  + 0.0195

R =  0.9977

DL = 0.01991

BEC = 0.6229

Weight: None

Min Conc: <None>

y = 0.0047 * x  + 0.0010

R =  0.9985

DL = 0.09448

BEC = 0.217

Weight: None

Min Conc: <None>

Page 10 6/18/2019 8:22:01 AM
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Calibration for 079CALS.D

y = 0.0030 * x  + 2.8857E-004

R =  0.9991

DL = 0.1058

BEC = 0.09516

Weight: None

Min Conc: <None>

y = 1.6213E-004 * x  + 5.8680E-005

R =  0.9999

DL = 0.3784

BEC = 0.3619

Weight: None

Min Conc: <None>

Page 11 6/18/2019 8:22:02 AM
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Calibration for 079CALS.D

y = 0.0249 * x  + 9.0547E-005

R =  1.0000

DL = 0.0007958

BEC = 0.003636

Weight: None

Min Conc: <None>

y = 0.0304 * x  + 4.0635E-005

R =  0.9972

DL = 0.002662

BEC = 0.001338

Weight: None

Min Conc: <None>

Page 12 6/18/2019 8:22:02 AM
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Calibration for 079CALS.D

y = 0.0272 * x  + 2.0798E-004

R =  0.9979

DL = 0.003971

BEC = 0.007659

Weight: None

Min Conc: <None>

y = 0.0616 * x  + 0.0041

R =  0.9982

DL = 0.01945

BEC = 0.06732

Weight: None

Min Conc: <None>

Page 13 6/18/2019 8:22:03 AM
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Calibration for 079CALS.D

y = 0.0047 * x  + 0.0020

R =  0.9999

DL = 0.06432

BEC = 0.4325

Weight: None

Min Conc: <None>

y = 0.0188 * x  + 1.7160E-004

R =  0.9990

DL = 0.001019

BEC = 0.009138

Weight: None

Min Conc: <None>

Page 14 6/18/2019 8:22:03 AM
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Calibration for 079CALS.D

y = 0.1021 * x  + 9.2233E-004

R =  0.9983

DL = 0.004392

BEC = 0.00903

Weight: None

Min Conc: <None>

y = 0.0219 * x  + 3.9322E-004

R =  0.9991

DL = 0.007081

BEC = 0.01798

Weight: None

Min Conc: <None>

Page 15 6/18/2019 8:22:03 AM
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Calibration for 079CALS.D

y = 0.0023 * x  + 3.3674E-005

R =  0.9999

DL = 0.007547

BEC = 0.0147

Weight: None

Min Conc: <None>

y = 4.8727E-004 * x  + 2.9274E-006

R =  0.9998

DL = 0.009027

BEC = 0.006008

Weight: None

Min Conc: <None>

Page 16 6/18/2019 8:22:04 AM
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Calibration for 079CALS.D

y = 0.0013 * x  + 2.0826E-004

R =  1.0000

DL = 0.03335

BEC = 0.1583

Weight: None

Min Conc: <None>

y = 0.0018 * x  + 1.1305E-004

R =  1.0000

DL = 0.02146

BEC = 0.06293

Weight: None

Min Conc: <None>

Page 17 6/18/2019 8:22:04 AM
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Calibration for 079CALS.D

y = 1.4862E-005 * x  + 9.9162E-007

R =  0.9991

DL = 0.1819

BEC = 0.06672

Weight: None

Min Conc: <None>

y = 0.0011 * x  + 5.7743E-006

R =  0.9997

DL = 0.007221

BEC = 0.005023

Weight: None

Min Conc: <None>

Page 18 6/18/2019 8:22:04 AM
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Calibration for 079CALS.D

y = 5.6276E-004 * x  + 4.6051E-006

R =  0.9999

DL = 0.0114

BEC = 0.008183

Weight: None

Min Conc: <None>

y = 0.0031 * x  + 9.8691E-007

R =  0.9993

DL = 0.00168

BEC = 0.0003233

Weight: None

Min Conc: <None>

Page 19 6/18/2019 8:22:05 AM
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Calibration for 079CALS.D

y = 0.0037 * x  + 1.3882E-006

R =  0.9992

DL = 0.0002761

BEC = 0.0003796

Weight: None

Min Conc: <None>

y = 0.0034 * x  + 1.9811E-006

R =  0.9992

DL = 0.0002769

BEC = 0.0005747

Weight: None

Min Conc: <None>

Page 20 6/18/2019 8:22:05 AM
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Calibration for 079CALS.D

y = 6.7955E-004 * x  + 1.9549E-007

R =  0.9997

DL = 0.001495

BEC = 0.0002877

Weight: None

Min Conc: <None>

y = 8.2495E-004 * x  + 1.1970E-006

R =  1.0000

DL = 0.001521

BEC = 0.001451

Weight: None

Min Conc: <None>

Page 21 6/18/2019 8:22:06 AM
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Calibration for 079CALS.D

y = 0.0014 * x  + 5.7242E-006

R =  0.9992

DL = 0.006287

BEC = 0.003999

Weight: None

Min Conc: <None>

y = 0.0069 * x  + 8.6512E-004

R =  0.9996

DL = 0.0332

BEC = 0.1254

Weight: None

Min Conc: <None>

Page 22 6/18/2019 8:22:06 AM
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Calibration for 079CALS.D

y = 0.0017 * x  + 0.0021

R =  0.9993

DL = 0.01854

BEC = 1.275

Weight: None

Min Conc: <None>

y = 0.0037 * x  + 4.7251E-006

R =  0.9999

DL = 0.0008236

BEC = 0.001287

Weight: None

Min Conc: <None>

Page 23 6/18/2019 8:22:06 AM
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Calibration for 079CALS.D

y = 0.0018 * x  + 2.9719E-005

R =  0.9997

DL = 0.007853

BEC = 0.01681

Weight: None

Min Conc: <None>

y = 0.0026 * x  + 3.6931E-004

R =  1.0000

DL = 0.02755

BEC = 0.1429

Weight: None

Min Conc: <None>

Page 24 6/18/2019 8:22:07 AM
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Calibration for 079CALS.D

y = 0.0057 * x  + 5.3989E-004

R =  0.9997

DL = 0.004071

BEC = 0.09489

Weight: None

Min Conc: <None>

y = 0.0019 * x  + 2.5827E-004

R =  1.0000

DL = 0.006001

BEC = 0.1335

Weight: None

Min Conc: <None>

Page 25 6/18/2019 8:22:07 AM
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Calibration for 079CALS.D

y = 0.0017 * x  + 2.6184E-004

R =  1.0000

DL = 0.01691

BEC = 0.1534

Weight: None

Min Conc: <None>

y = 0.0076 * x  + 0.0010

R =  1.0000

DL = 0.01672

BEC = 0.1369

Weight: None

Min Conc: <None>

Page 26 6/18/2019 8:22:07 AM
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Calibration for 079CALS.D

y = 0.0044 * x  + 5.5236E-004

R =  0.9993

DL = 0.02206

BEC = 0.125

Weight: None

Min Conc: <None>

y = 0.0077 * x  + 1.0535E-004

R =  0.9999

DL = 0.002705

BEC = 0.01367

Weight: None

Min Conc: <None>

Page 27 6/18/2019 8:22:08 AM
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Calibration for 079CALS.D

y = 0.0075 * x  + 1.2461E-005

R =  1.0000

DL = 0.0006858

BEC = 0.00166

Weight: None

Min Conc: <None>

Page 28 6/18/2019 8:22:08 AM
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Calibration for 079CALS.D

Page 29 6/18/2019 8:22:08 AM
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Calibration for 079CALS.D

Page 30 6/18/2019 8:22:09 AM
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Calibration for 079CALS.D

Page 31 6/18/2019 8:22:09 AM
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Calibration for 079CALS.D

Page 32 6/18/2019 8:22:10 AM
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Calibration for 079CALS.D

Page 33 6/18/2019 8:22:10 AM
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Tune Report

Tune File         : autotune.u               
Comment           :                               

       m/z      Range      Count       Mean       RSD% Background 
         7     50,000    40028.0    41389.5       1.98       0.80 
        89    100,000    60808.0    61412.5       2.28       3.00 
       205     50,000    28122.0    29420.6       2.79       9.80 

Integration Time:     0.1000 sec
 Sampling Period:     0.3100 sec
               n:        200
           Oxide:   156/140      0.462%
  Doubly Charged:    70/140      1.273%

      m/z:          7         89        205
   Height:     41,719     63,914     31,991
     Axis:       7.00      89.05     205.00
    W-50%:       0.65       0.60       0.55
    W-10%:      0.700      0.700      0.700

Integration Time:     0.1000 sec
Acquisition Time:    22.7600 sec

Y axis : Linear  

Page: 1
Generated : Jun 20, 2019 13:20:16
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Tune Report

Tune File         : autotune.u               
Comment           :                               

Tuning Parameters
===Plasma Condition===          ===Ion Lenses===                ===Q-Pole Parameters===        
      RF Power  :   1550 W           Extract 1  :      0 V            AMU Gain  :    117       
   RF Matching  :    1.5 V           Extract 2  :   -150 V          AMU Offset  :    128       
    Smpl Depth  :      8 mm         Omega Bias  :    -80 V           Axis Gain  : 0.9977       
       Torch-H  :   -1.9 mm         Omega Lens  :      8 V         Axis Offset  :    0.1       
       Torch-V  :      2 mm      Cell Entrance  :    -30 V             QP Bias  :     -3 V     
   Carrier Gas  :   0.55 L/min       Cell Exit  :    -50 V                                     
 Dilution Mode  :     ON               Deflect  :     11 V      ===Detector Parameters===      
  Dilution Gas  :    0.5 L/min      Plate Bias  :    -40 V       Discriminator  :    4.5 mV    
  Optional Gas  :      0 %      ===Octopole Parameters===            Analog HV  :   1699 V     
Nebulizer Pump  :    0.1 rps           OctP RF  :    170 V            Pulse HV  :   1218 V     
   Sample Pump  :    --- rps         OctP Bias  :     -8 V                                     
      S/C Temp  :      2 degC                                                                  
                                                                                               
===Reaction Cell===                                                                            
 Reaction Mode  :    OFF                                                                       
        H2 Gas  :      0 mL/min         He Gas  :      0 mL/min   Optional Gas  :    --- %     

Page: 2
Generated : Jun 20, 2019 13:20:16
Printed   : Jun 20, 2019 13:20:20Page 970 of 1906



Tune Report

Tune File         : he.u                     
Comment           :                               

       m/z      Range      Count       Mean       RSD% Background 
        59     20,000     9645.0     9661.1       2.44       0.00 
        89     10,000     7275.0     7121.5       2.64       0.30 
       140     50,000    20589.0    20421.4       2.64       0.60 
       205     50,000    19482.0    19338.6       2.58       0.80 
   156/140          1     0.189%     0.143%      21.99            
    70/140          5     1.603%     1.479%       7.52            

Integration Time:     0.1000 sec
 Sampling Period:     0.6200 sec
               n:        200
           Oxide:   156/140      0.149%
  Doubly Charged:    70/140      1.472%

      m/z:         59         89        205
   Height:     10,042      7,553     20,109
     Axis:      59.00      89.10     205.00
    W-50%:       0.60       0.60       0.50
    W-10%:      0.700      0.700      0.700

Integration Time:     0.1000 sec
Acquisition Time:    22.5600 sec

Y axis : Linear  

Page: 1
Generated : Jun 20, 2019 13:29:17
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Tune Report

Tune File         : he.u                     
Comment           :                               

Tuning Parameters
===Plasma Condition===          ===Ion Lenses===                ===Q-Pole Parameters===        
      RF Power  :   1550 W           Extract 1  :      0 V            AMU Gain  :    117       
   RF Matching  :    1.5 V           Extract 2  :   -150 V          AMU Offset  :    128       
    Smpl Depth  :      8 mm         Omega Bias  :    -80 V           Axis Gain  : 0.9977       
       Torch-H  :   -1.9 mm         Omega Lens  :      8 V         Axis Offset  :    0.1       
       Torch-V  :      2 mm      Cell Entrance  :    -30 V             QP Bias  :    -15 V     
   Carrier Gas  :   0.55 L/min       Cell Exit  :    -60 V                                     
 Dilution Mode  :     ON               Deflect  :   -0.8 V      ===Detector Parameters===      
  Dilution Gas  :    0.5 L/min      Plate Bias  :    -60 V       Discriminator  :    4.5 mV    
  Optional Gas  :      0 %      ===Octopole Parameters===            Analog HV  :   1699 V     
Nebulizer Pump  :    0.1 rps           OctP RF  :    170 V            Pulse HV  :   1218 V     
   Sample Pump  :    --- rps         OctP Bias  :    -18 V                                     
      S/C Temp  :      2 degC                                                                  
                                                                                               
===Reaction Cell===                                                                            
 Reaction Mode  :     ON                                                                       
        H2 Gas  :      0 mL/min         He Gas  :    4.3 mL/min   Optional Gas  :    --- %     

Page: 2
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C:\ICPMH\1\DATA\062019B1.B\QCTUNE00.D

6/20/2019 PM 02:12 1

QC Tune Report

 

Data File: C:\ICPMH\1\7500\QCTUNE.D

Date Acquired: 20 Jun 2019  02:07:46 pm

Operator: CB 7700

Misc Info:

Vial Number: 1307

Current Method: C:\ICPMH\1\METHODS\TN_6020.m

 

 

Minimum Response(CPS)

Element               Actual            Required            Flag

 

RSD (%)

Element               Actual            Required            Flag

    6  Li                1.16                5.00                    

   59  Co                0.97                5.00                    

  115  In                0.72                5.00                    

  205  Tl                0.97                5.00                    

 

Ion Ratio

Element               Actual            Required            Flag

 

Maximum Bkg. Count(CPS)

Element               Actual            Required            Flag
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C:\ICPMH\1\DATA\062019B1.B\QCTUNE00.D

6/20/2019 PM 02:12 2

m/z->4.50        5.00 5.50 6.00 6.50 7.00 7.50

5.0E+6

2.5E+6

6 Li

Mass Calib.

   Actual: 6.05

   Required: 5.90-6.10

   Flag:

Peak Width

   Actual: 0.60

   Required: 0.90

   Flag:

m/z->57.50        58.00 58.50 59.00 59.50 60.00 60.50

2.0E+6

1.0E+6

59 Co

Mass Calib.

   Actual: 59.05

   Required: 58.90-59.10

   Flag:

Peak Width

   Actual: 0.65

   Required: 0.90

   Flag:

m/z->113.50        114.00 114.50 115.00 115.50 116.00 116.50

1.0E+7

5.0E+6

115 In

Mass Calib.

   Actual: 115.05

   Required: 114.90-115.10

   Flag:

Peak Width

   Actual: 0.60

   Required: 0.90

   Flag:

m/z->203.50        204.00 204.50 205.00 205.50 206.00 206.50

2.0E+6

1.0E+6

205 Tl

Mass Calib.

   Actual: 205.00

   Required: 204.90-205.10

   Flag:

Peak Width

   Actual: 0.65

   Required: 0.90

   Flag:

 

QC Tune Result:Pass

Page 974 of 1906



C:\ICPMH\1\DATA\062019B1.B\QCTUNE00.D

6/20/2019 PM 02:12 3

Replicated Data:    Tune #1
Mass      Count(CPS)
6         2862463.00        2794972.00        2791276.00        2778330.00        2792472.00
          

7         163248.09         163201.91         160498.91         160444.50         162133.70
          

8         16.50             25.50             19.00             16.50             18.50
          

58        745517.88         736567.50         743855.88         747141.38         736377.19
          

59        703412.69         692880.19         698973.00         691023.00         696628.13
          

60        321711.81         312951.41         313693.81         312362.09         312785.09
          

95        380394.19         368488.50         366984.59         366945.50         370678.19
          

111       397743.19         380079.00         382115.19         384750.81         380086.41
          

114       904436.50         876030.31         881903.63         886155.63         871079.81
          

115       4334854.00        4292709.00        4290867.00        4262854.00        4309578.00
          

116       575771.63         552173.69         553184.31         551964.31         556950.38
          

118       539385.50         522464.00         516255.81         526323.38         520628.09
          

204       32675.68          32196.65          32085.57          31927.20          32577.66
          

205       685727.31         677360.50         679350.50         679500.38         683215.63
          

206       528287.19         507425.19         500251.91         499305.19         505041.41
          

207       474257.69         449675.91         447335.19         450318.91         449633.00
          

208       1031549.00        1020023.00        1023678.00        1015795.00        1022722.00
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Blank Sample

TuneStep

2

3

TuneFile

he.u

nogas.u

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName

Acq Date Time 2019-06-20T14:15:12-05:00

Type 6-Blank

VialNumber 1

Sample Name RINSE

Data File Name 002BLNK.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 2:17 PM on:6/20/2019Page 1 of 1 Printed at: 2:17 PM on:6/20/2019Page 976 of 1906



Calibration Blank Report

54.12

18.25

3.65

3.79

2.56

18.82

49.99

8.42

31.22

12.72

7.07

20.65

27.37

59.19

73.93

4.04

26.93

25.20

1.93

0.99

7.16

%RSD

0.56

16.62

2.11

2.25

97

1625

520

62

13

302

22

28

497

61

92

28

70

3224

110

70

14596

27000

174

541

CPS

408066

157

16775

9841

208

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

72

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Nb

Mo

Zn

As

Se

Sr

Y

Zr

Cr

Mn

Fe

Co

Ni

Cu

Al

P

K

Ca

Ti

V

Element

Li

Be

B

Na

Mg

Dilution 1

Comment

Operator CB 7700

QC Analyte Table

Acq Date Time 2019-06-20T14:21:54-05:00

Type CalBlk

VialNumber 4
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Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

99.9

98.7

104.1

100.2

97.5

97.4

92.2

98.5

102.0

97.4

102.0

96.9

100.1

103.0

100.9

103.4

99.7

93.9

96.2

96.5

93.6

100.6

101.7

95.3

101.2

108.4

103.9

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.98207

98.74534

104.09726

100.20389

97.53882

97.42384

92.19764

98.46473

102.02232

9.74420

101.95242

96.90789

100.12692

102.95659

100.94051

103.39008

99.66640

18.77358

96.22176

96.53525

46.80261

100.62132

101.67492

47.65392

101.15061

108.36404

10.39456

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Initial Calibration Blank (ICB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.01011

0.05291

-0.06712

-0.23451

-0.00090

0.26345

0.00614

0.00740

-0.00789

0.00638

-0.00755

1.02505

0.00763

-0.00144

1.02506

1.60269

1.06808

2.28900

-2.25474

0.01759

Meas Value

0.08530

0.00586

7.17310

1.01004

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T14:55:08-05:00

Type ICB

VialNumber 4

Sample Name ICB 1747053

Data File Name 008_ICB.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 3:00 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.6

99.9

99.4

99.9

99.8

Lower Limit

80

80

80

80

%Recovery

99.5

100.4

99.5

101.3

99.41547904

8655925

4726219

11168306

3688704

4910598

0.58

0.71

1.09

0.63

1.59

Reference CPS

7244576

254489

7458544

174806

%RSD

1.36

2.70

1.24

2.32

1.121538617

8623545

4719498

11103891

3686037

4902760

3

2

3

2

3

CPS

7206540

255509

7423208

177089

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.01491

0.00354

0.06875

0.02937

0.00961

0.01676

0.06258

0.41941

0.00739

0.00228

0.51399

0.01064

0.00740

0.00910

0.00803

0.00818

0.00852

0.00579

0.00896

0.03364

-0.01115

-0.03187

0.01055

0.05291

-0.00921

0.00393

0.00672

-0.00379

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

106.9

97.9

105.8

107.0

109.1

104.4

121.6

110.5

105.0

99.7

104.6

107.3

109.5

115.0

108.9

106.6

111.5

94.3

104.1

109.5

104.0

%Recovery

100.1

104.0

95.4

108.8

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.34440

24.48091

5.28854

1.06996

21.82759

10.44040

6.08212

5.52410

5.24800

9.96723

10.45796

2.14621

54.73078

2.30059

5.44256

53.32297

55.76428

94.27414

104.07546

109.46645

5.19921

Meas Value

5.00264

0.52015

95.40411

54.37576

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T15:01:51-05:00

Type CRI

VialNumber 1101

Sample Name CRI 1747054

Data File Name 009LCCV.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 3:07 PM on:6/20/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.2

99.8

99.7

100.2

100.7

Lower Limit

80

80

80

80

%Recovery

100.6

95.3

98.9

94.3

99.61547904

8655925

4726219

11168306

3688704

4910598

0.87

0.74

0.95

0.43

1.04

Reference CPS

7244576

254489

7458544

174806

%RSD

0.65

1.02

0.71

1.01

0.601541119

8762357

4718098

11135252

3697733

4943115

3

2

3

2

3

CPS

7290691

242530

7373340

164778

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

102.5

105.5

114.4

112.4

113.2

106.9

100.8

111.0

105.6

103.6

108.0

106.2

110.3

110.5

112.7

106.9

107.2

104.8

101.1

108.4

104.0

111.4

107.0

105.8

108.9

112.3

116.6

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.04984

3.16570

22.87077

2.24714

1.13235

10.69196

10.07940

5.55027

10.55703

1.03571

5.39833

2.12376

2.20646

11.05046

2.25366

2.13826

10.72208

2.09555

0.50544

2.16817

5.19790

11.13842

1.06987

5.28854

10.89490

11.23474

0.58281

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Interference Check Sample A (ICS-A) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

120000

0.434

0.8

120000

120000

120000

120000

120000

2400

QC High

1.388

0.7

20

120000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.36585

0.61501

0.24653

0.82755

0.04878

0.16608

2.12435

0.00740

0.07625

1.46058

0.83057

96067.50685

0.31732

0.26659

92839.53913

91112.26563

100375.95150

93371.58789

98410.13083

2000.18074

Meas Value

0.37881

0.00131

5.21902

94992.93591

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T15:08:34-05:00

Type ICSA

VialNumber 1105

Sample Name ICSA 1747057

Data File Name 010ICSA.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 3:13 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.2

98.4

94.3

89.6

87.5

Lower Limit

80

80

80

80

%Recovery

99.3

99.9

101.8

94.8

96.11547904

8655925

4726219

11168306

3688704

4910598

0.78

0.41

1.52

0.45

1.17

Reference CPS

7244576

254489

7458544

174806

%RSD

0.84

1.12

0.78

1.22

0.611487638

7723995

4650263

10530471

3304979

4298680

3

2

3

2

3

CPS

7196078

254154

7594649

165727

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2400

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.03880

0.42127

0.06634

0.13421

0.02713

0.20203

0.69476

0.67980

0.01006

0.02813

0.07873

0.86580

0.05335

0.10215

0.00496

0.01592

0.01583

0.04813

-0.14343

0.18346

0.10842

0.04937

0.05527

0.61501

2032.08666

0.01167

0.00111

0.00825

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Interference Check Sample AB (ICS-AB) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

109.0

110.1

99.0

98.9

101.1

109.0

101.5

109.4

108.0

100.4

101.7

108.9

99.2

106.4

100.0

97.8

94.9

100.5

98.3

98.6

98.5

%Recovery

105.6

99.8

100.4

100.2

50

25

2050

50

50

50

25

50

50

50

50

50

100000

50

50

100000

100000

100000

100000

100000

2100

ExpectedValue

50

50

100

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

54.49217

27.52772

2029.31377

49.46015

50.55960

54.50021

25.36750

54.69455

53.98797

50.19091

50.83667

54.44076

99191.51527

53.21156

50.00868

97809.87160

94896.62114

100460.99821

98259.84136

98645.57515

2068.74347

Meas Value

52.81759

49.91721

100.43849

100182.78181

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T15:15:16-05:00

Type ICSAB

VialNumber 1106

Sample Name ICSAB 1747058

Data File Name 011ICSB.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 3:20 PM on:6/20/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.0

97.8

94.4

88.1

86.8

Lower Limit

80

80

80

80

%Recovery

101.1

100.7

104.4

94.5

99.41547904

8655925

4726219

11168306

3688704

4910598

1.04

1.01

0.21

1.92

0.95

Reference CPS

7244576

254489

7458544

174806

%RSD

1.01

1.15

0.30

1.41

0.421538016

7788949

4623558

10546009

3250273

4260725

3

2

3

2

3

CPS

7326234

256225

7784668

165176

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

102.8

107.6

107.9

108.9

107.9

104.0

103.5

103.4

111.0

101.2

107.3

105.0

106.8

107.9

108.7

103.9

106.8

103.4

101.3

109.8

111.5

100.6

103.5

99.0

99.5

100.5

95.1

10

50

50

50

50

50

50

50

50

5

50

50

50

50

50

50

50

10

50

50

25

50

50

2050

50

50

5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

10.27636

53.77844

53.94979

54.44357

53.94198

51.98968

51.75719

51.69120

55.51029

5.06219

53.64166

52.48593

53.39357

53.93541

54.32637

51.96697

53.40621

10.34397

50.64175

54.88807

27.88525

50.29271

51.74809

2029.31377

49.75113

50.24971

4.75264

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

176.57676

87.28348

174.70908

174.78080

176.75347

85.11990

201.55490

168.49519

200.27145

200.40247

177.34375

4474.35672

177.49754

177.73874

4953.70590

5001.96331

4937.99072

4958.07618

4947.12368

200.51999

FinalConcentration

201.12202

195.94578

394.84978

5006.54166

176.57676

87.28348

174.70908

174.78080

176.75347

85.11990

201.55490

168.49519

200.27145

200.40247

177.34375

4474.35672

177.49754

177.73874

4953.70590

5001.96331

4937.99072

4958.07618

4947.12368

200.51999

Meas Value

201.12202

195.94578

394.84978

5006.54166

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T15:21:52-05:00

Type Sample

VialNumber 1103

Sample Name LRC 1747056

Data File Name 012SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 3:26 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.2

102.1

102.0

99.3

99.9

Lower Limit

80

80

80

80

%Recovery

101.8

99.3

104.5

115.6

104.41547904

8655925

4726219

11168306

3688704

4910598

0.82

0.56

0.57

0.53

0.51

Reference CPS

7244576

254489

7458544

174806

%RSD

1.19

0.63

0.39

11.94

0.241616614

8756406

4826976

11389866

3663199

4908019

3

2

3

2

3

CPS

7374647

252714

7793473

202160

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

40.00464

200.09450

201.87701

199.25928

196.80585

198.50154

200.94753

202.50954

198.92983

19.94637

198.55880

199.42981

202.53293

203.34010

203.24390

202.19891

199.69306

40.63696

199.82003

202.35068

100.13669

208.63346

206.37314

87.28348

101.30679

175.69366

175.44621

17.59012

40.00464

200.09450

201.87701

199.25928

196.80585

198.50154

200.94753

202.50954

198.92983

19.94637

198.55880

199.42981

202.53293

203.34010

203.24390

202.19891

199.69306

40.63696

199.82003

202.35068

100.13669

208.63346

206.37314

87.28348

101.30679

175.69366

175.44621

17.59012

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

FAILED

FAILED

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

977.03976

0.75748

920.15390

987.63151

1036.50511

506.87754

1049.44280

0.01774

946.75430

926.38007

961.23511

47344.01951

954.89660

936.56174

47875.73880

46871.06803

50946.33187

48496.74964

50941.25090

2017.95323

FinalConcentration

1121.56855

1058.04186

2200.71610

49073.90529

977.03976

0.75748

920.15390

987.63151

1036.50511

506.87754

1049.44280

0.01774

946.75430

926.38007

961.23511

47344.01951

954.89660

936.56174

47875.73880

46871.06803

50946.33187

48496.74964

50941.25090

2017.95323

Meas Value

1121.56855

1058.04186

2200.71610

49073.90529

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T15:28:22-05:00

Type Sample

VialNumber 1301

Sample Name LRC 1747059

Data File Name 013SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.7

101.2

100.1

92.4

93.5

Lower Limit

80

80

80

80

%Recovery

93.5

101.2

103.1

101.0

100.91547904

8655925

4726219

11168306

3688704

4910598

1.71

0.71

0.63

0.56

1.04

Reference CPS

7244576

254489

7458544

174806

%RSD

1.64

0.91

0.79

2.17

0.351562294

8282673

4782873

11174927

3408004

4592218

3

2

3

2

3

CPS

6774278

257433

7692431

176598

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

203.18169

1026.38366

0.07109

1084.30343

1077.25575

0.15382

5.90334

1012.92554

0.03877

0.01399

0.65967

974.29974

0.04170

0.06424

0.01979

0.02482

1012.74831

200.38707

1007.81189

1044.37812

525.02285

0.07903

0.05222

0.75748

1544.29935

0.01012

0.07342

0.01832

203.18169

1026.38366

0.07109

1084.30343

1077.25575

0.15382

5.90334

1012.92554

0.03877

0.01399

0.65967

974.29974

0.04170

0.06424

0.01979

0.02482

1012.74831

200.38707

1007.81189

1044.37812

525.02285

0.07903

0.05222

0.75748

1544.29935

0.01012

0.07342

0.01832

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

FAILED

FAILED

QC Flag

FAILED

FAILED

FAILED

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1887.98728

0.27421

1723.12824

4338.86518

2013.82178

975.32470

1993.79332

0.01558

1738.14297

1689.48463

4605.03267

91220.83512

1810.98897

1742.89709

89007.22157

86280.85671

93996.84097

89387.50094

97349.19703

3843.39085

FinalConcentration

2260.25617

2119.88611

4430.96527

91723.75398

1887.98728

0.27421

1723.12824

4338.86518

2013.82178

975.32470

1993.79332

0.01558

1738.14297

1689.48463

4605.03267

91220.83512

1810.98897

1742.89709

89007.22157

86280.85671

93996.84097

89387.50094

97349.19703

3843.39085

Meas Value

2260.25617

2119.88611

4430.96527

91723.75398

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T15:34:53-05:00

Type Sample

VialNumber 1302

Sample Name LRC 1747060

Data File Name 014SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 3:39 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.6

99.3

97.0

89.2

88.5

Lower Limit

80

80

80

80

%Recovery

92.5

107.0

105.5

100.8

100.11547904

8655925

4726219

11168306

3688704

4910598

0.43

0.64

0.29

1.02

0.44

Reference CPS

7244576

254489

7458544

174806

%RSD

2.36

0.95

0.68

1.47

0.191548698

7932244

4695258

10838470

3291060

4348262

3

2

3

2

3

CPS

6701275

272281

7870148

176165

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

FAILED

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

388.44399

4787.64032

1945.73406

2056.35279

2046.70533

0.12173

0.35232

1918.14615

0.04804

0.02542

0.11328

4098.20010

0.06364

0.14711

0.01285

0.02398

1964.08074

378.41630

1902.76592

2018.71462

994.94006

0.12854

0.06785

0.27421

2968.28608

0.00343

0.28211

0.04035

388.44399

4787.64032

1945.73406

2056.35279

2046.70533

0.12173

0.35232

1918.14615

0.04804

0.02542

0.11328

4098.20010

0.06364

0.14711

0.01285

0.02398

1964.08074

378.41630

1902.76592

2018.71462

994.94006

0.12854

0.06785

0.27421

2968.28608

0.00343

0.28211

0.04035

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

99.3

99.5

99.1

98.8

99.8

99.5

108.3

98.9

98.2

97.4

97.9

100.1

99.6

102.6

99.5

100.8

97.4

95.6

98.9

98.3

97.5

%Recovery

98.7

97.7

136.9

99.6

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

99.26689

49.75240

49.55811

98.82209

99.78817

99.53737

54.12834

98.89967

98.17518

97.37015

97.86248

100.10813

2489.46071

102.59516

99.53125

2519.17127

2435.20178

2390.19135

2473.29577

2457.20360

97.48121

Meas Value

98.71742

97.74320

273.88912

2489.30510

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T15:41:24-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 015_CCV.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 3:46 PM on:6/20/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.8

100.6

99.7

98.9

98.0

Lower Limit

80

80

80

80

%Recovery

100.0

96.2

101.9

97.2

102.71547904

8655925

4726219

11168306

3688704

4910598

0.92

0.28

1.03

0.90

0.96

Reference CPS

7244576

254489

7458544

174806

%RSD

1.75

0.28

1.22

0.14

0.641589816

8638125

4754766

11131532

3649318

4810788

3

2

3

2

3

CPS

7246061

244923

7597016

169868

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

99.9

100.3

99.7

97.7

98.6

98.0

97.9

101.4

99.9

96.0

99.2

98.4

100.2

100.3

99.6

99.2

100.8

99.2

97.8

102.0

103.4

100.2

100.3

99.1

98.2

100.0

99.3

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.97959

100.29928

99.74368

97.72903

98.61649

97.98470

97.88937

101.37875

99.94453

9.59541

99.18843

98.42131

100.19692

100.32965

99.59678

99.24699

100.83274

19.83017

97.76149

102.01941

51.69890

100.17406

100.32984

49.55811

98.17783

100.04568

9.92551

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.03760

0.06232

-0.01386

-0.02917

0.02392

0.04862

0.03887

0.01150

0.01856

0.05237

0.07027

1.92399

0.03494

0.02056

2.03941

1.26043

0.51291

3.89109

-3.56037

0.10871

Meas Value

0.39596

0.06813

46.21096

4.85154

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T15:48:01-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 016_CCB.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 3:52 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.3

101.5

100.9

100.0

100.6

Lower Limit

80

80

80

80

%Recovery

102.0

101.5

102.0

104.3

102.31547904

8655925

4726219

11168306

3688704

4910598

2.01

0.74

1.94

0.54

0.79

Reference CPS

7244576

254489

7458544

174806

%RSD

2.17

2.60

2.52

1.62

1.651583524

8852038

4796217

11268416

3690373

4939855

3

2

3

2

3

CPS

7388374

258261

7605607

182404

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.16184

0.46592

0.20084

0.04502

0.04325

0.01943

0.02245

0.56725

0.01590

0.00468

0.42879

0.06813

0.01621

0.01515

0.01789

0.01415

0.03727

0.04183

0.05732

0.13925

0.33961

0.01546

0.01678

0.06232

0.30562

0.01135

0.01546

-0.00553

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.51574

-0.00240

0.02350

0.07109

0.00878

0.11934

0.47787

0.95897

0.08594

0.14156

59.82243

0.31230

0.19498

0.44928

0.29191

3.16475

FinalConcentration

0.98956

0.05040

77.68460

25.78098

2.31958

24.24091

16.91291

6.01262

0.25787

-0.00120

0.01175

0.03554

0.00439

0.05967

0.23894

0.47949

0.04297

0.07078

29.91122

0.15615

0.09749

0.22464

0.14595

1.58238

Meas Value

0.49478

0.02520

38.84230

12.89049

1.15979

12.12045

8.45646

3.00631

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 432050

Operator CB 7700

Acq Date Time 2019-06-20T15:54:44-05:00

Type Sample

VialNumber 2101

Sample Name LB 160-431933/1-C

Data File Name 017SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 3:59 PM on:6/20/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

98.5

Lower Limit

80

80

80

80

80

80

80

80

107.3

107.2

100.0

99.6

100.0

97.9

1547904

8655925

4726219

11168306

3688704

4910598

1.24

1.68

0.90

0.05

0.47

Reference CPS

7244576

254489

7458544

174806

4705688

11173487

3610938

4835222

%RSD

0.75

0.24

0.30

1.55

1.22

3

2

3

CPS

7119087

249385

7408155

187519

1659271

8656637

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

98.3

98.0

99.3

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00845

0.04189

0.18594

0.11511

1.16278

0.65471

0.09388

0.00589

0.00565

0.01526

0.03033

0.64986

0.00146

-0.06374

0.01440

0.04805

0.00421

0.01195

0.00273

-0.00178

-0.02141

0.09220

0.03039

1.17479

1.04029

0.07109

0.20525

-0.00173

0.00423

0.02094

0.09297

0.05755

0.58139

0.32735

0.04694

0.00295

0.00283

0.00763

0.01517

0.32493

0.00073

-0.03187

0.00720

0.02402

0.00210

0.00597

0.00136

-0.00089

-0.01070

0.04610

0.01520

0.58740

0.52015

0.03554

0.10262

-0.00086

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

871.91035

0.24540

902.70585

903.66353

917.02761

436.79722

924.97460

0.00899

925.53652

924.19582

933.16436

9334.59562

907.27489

928.16610

9385.68547

9507.04170

910.45482

9253.57506

10046.69692

949.97011

FinalConcentration

98.47558

97.38480

236.10455

9541.35182

435.95517

0.12270

451.35293

451.83177

458.51381

218.39861

462.48730

0.00449

462.76826

462.09791

466.58218

4667.29781

453.63745

464.08305

4692.84273

4753.52085

455.22741

4626.78753

5023.34846

474.98505

Meas Value

49.23779

48.69240

118.05228

4770.67591

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T16:01:26-05:00

Type Sample

VialNumber 2102

Sample Name LCS 160-432050/2-A

Data File Name 018SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 4:06 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.9

99.3

99.6

96.4

96.9

Lower Limit

80

80

80

80

%Recovery

93.4

93.4

95.5

99.3

104.91547904

8655925

4726219

11168306

3688704

4910598

4.60

1.46

5.86

1.19

5.01

Reference CPS

7244576

254489

7458544

174806

%RSD

3.90

1.49

4.01

1.09

3.691623456

8387805

4695287

11120816

3555233

4760624

3

2

3

2

3

CPS

6767374

237784

7121838

173616

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

192.13652

980.65489

979.42233

994.62318

998.25171

0.17016

0.09161

966.66593

0.02545

0.03111

0.03350

944.24124

0.02729

0.02963

0.01046

0.01704

969.39581

192.70892

947.12863

950.89045

454.12125

0.03397

0.01194

0.24540

447.70447

-0.00481

0.05352

-0.00741

96.06826

490.32744

489.71117

497.31159

499.12586

0.08508

0.04581

483.33297

0.01273

0.01556

0.01675

472.12062

0.01364

0.01481

0.00523

0.00852

484.69791

96.35446

473.56431

475.44523

227.06063

0.01699

0.00597

0.12270

223.85223

-0.00241

0.02676

-0.00370

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.16525

0.07001

0.96864

1.83030

1.44285

0.76246

289.32226

0.08448

4.55645

4.51186

96.44240

376.06009

1.09260

6.09636

7102.35342

54.08466

30.69076

6615.76440

25724.63676

4.27431

FinalConcentration

27.44090

0.04556

255.48501

24720.78088

0.58263

0.03500

0.48432

0.91515

0.72142

0.38123

144.66113

0.04224

2.27822

2.25593

48.22120

188.03004

0.54630

3.04818

3551.17671

27.04233

15.34538

3307.88220

12862.31838

2.13715

Meas Value

13.72045

0.02278

127.74251

12360.39044

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T16:08:01-05:00

Type Sample

VialNumber 2103

Sample Name 280-124771-A-2-E

Data File Name 019SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 4:12 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.7

101.4

101.4

97.7

96.4

Lower Limit

80

80

80

80

%Recovery

95.1

96.9

99.1

103.5

107.01547904

8655925

4726219

11168306

3688704

4910598

0.39

0.34

1.19

0.45

1.36

Reference CPS

7244576

254489

7458544

174806

%RSD

0.34

1.35

1.27

1.94

0.521655923

8626876

4792294

11319576

3603381

4732961

3

2

3

2

3

CPS

6886548

246626

7393097

180897

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.56433

0.85496

0.62630

0.29275

1.80103

0.02097

0.00367

3.00150

0.00614

0.04322

-0.02992

63.04906

0.02306

0.07405

0.01303

0.03985

0.03650

0.07139

0.06698

0.69804

2.00782

-0.06374

0.01448

0.07001

2.26304

-0.00988

0.00322

-0.01366

0.28217

0.42748

0.31315

0.14637

0.90052

0.01048

0.00183

1.50075

0.00307

0.02161

-0.01496

31.52453

0.01153

0.03703

0.00652

0.01993

0.01825

0.03570

0.03349

0.34902

1.00391

-0.03187

0.00724

0.03500

1.13152

-0.00494

0.00161

-0.00683

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.62710

0.04919

0.30407

4.55458

1.15071

2.43498

297.80803

0.06283

4.96530

5.00240

101.51433

408.11624

1.38926

6.68303

7706.14122

77.88380

8.37495

6727.70490

26094.54909

4.71262

FinalConcentration

28.58642

0.11923

428.84986

25264.62523

0.16271

0.00492

0.03041

0.45546

0.11507

0.24350

29.78080

0.00628

0.49653

0.50024

10.15143

40.81162

0.13893

0.66830

770.61412

7.78838

0.83749

672.77049

2609.45491

0.47126

Meas Value

2.85864

0.01192

42.88499

2526.46252

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T16:14:41-05:00

Type Sample

VialNumber 2104

Sample Name 280-124771-A-2-E SD

Data File Name 020SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 4:19 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.5

104.3

103.0

100.6

100.7

Lower Limit

80

80

80

80

%Recovery

99.8

101.5

104.4

105.8

108.21547904

8655925

4726219

11168306

3688704

4910598

1.38

0.55

1.07

0.68

1.17

Reference CPS

7244576

254489

7458544

174806

%RSD

0.47

1.67

0.25

3.16

0.651675118

8958566

4928515

11505198

3709663

4945322

3

2

3

2

3

CPS

7230682

258241

7784394

184924

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.45242

1.88902

0.90509

0.17703

1.85058

0.02729

-0.01603

4.33356

0.00908

0.06227

-0.23165

64.68440

0.06691

0.09338

0.02461

0.05318

0.12195

0.15681

0.17288

1.36714

3.75851

-0.16521

0.04947

0.04919

2.05036

-0.03518

-0.00630

-0.05988

0.04524

0.18890

0.09051

0.01770

0.18506

0.00273

-0.00160

0.43336

0.00091

0.00623

-0.02317

6.46844

0.00669

0.00934

0.00246

0.00532

0.01220

0.01568

0.01729

0.13671

0.37585

-0.01652

0.00495

0.00492

0.20504

-0.00352

-0.00063

-0.00599

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

929.42863

0.20502

933.98928

930.40041

965.63187

452.27524

1288.63781

0.12661

972.81676

965.84965

1008.47150

10075.25504

936.00681

965.66916

16876.07416

9927.23761

988.33448

16130.42746

36788.48233

1007.39435

FinalConcentration

128.95959

103.33121

466.67436

35727.84963

464.71432

0.10251

466.99464

465.20021

482.81593

226.13762

644.31890

0.06330

486.40838

482.92482

504.23575

5037.62752

468.00340

482.83458

8438.03708

4963.61880

494.16724

8065.21373

18394.24117

503.69717

Meas Value

64.47979

51.66561

233.33718

17863.92481

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T16:21:22-05:00

Type Sample

VialNumber 2105

Sample Name 280-124771-A-2-F MS

Data File Name 021SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 4:25 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.7

100.6

100.1

96.5

96.1

Lower Limit

80

80

80

80

%Recovery

92.2

92.9

96.2

98.9

103.11547904

8655925

4726219

11168306

3688704

4910598

0.20

1.05

0.84

0.26

0.59

Reference CPS

7244576

254489

7458544

174806

%RSD

0.95

0.67

1.37

1.80

0.341596281

8366234

4754433

11183163

3559837

4718376

3

2

3

2

3

CPS

6677979

236296

7171523

172950

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

196.78007

1017.00845

1007.93765

1045.45737

1055.48581

0.09135

0.06599

1014.64880

0.02790

0.04068

-0.04915

1035.00755

0.09371

0.18292

0.03024

0.09009

1001.56989

199.04197

985.41919

997.95138

481.73940

0.09561

0.02636

0.20502

492.19624

-0.00530

0.06131

0.00820

98.39003

508.50423

503.96883

522.72868

527.74290

0.04567

0.03299

507.32440

0.01395

0.02034

-0.02457

517.50378

0.04686

0.09146

0.01512

0.04505

500.78495

99.52098

492.70960

498.97569

240.86970

0.04781

0.01318

0.10251

246.09812

-0.00265

0.03065

0.00410

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

924.60750

0.14592

939.00289

940.84589

973.12172

461.01812

1282.05409

0.09365

950.97007

951.60628

1078.29416

10122.71272

940.64857

970.27002

16634.33603

9738.58311

991.95687

15912.11026

36348.88167

985.00594

FinalConcentration

127.97639

102.71283

459.94236

35302.16305

462.30375

0.07296

469.50144

470.42295

486.56086

230.50906

641.02705

0.04683

475.48504

475.80314

539.14708

5061.35636

470.32429

485.13501

8317.16802

4869.29155

495.97843

7956.05513

18174.44083

492.50297

Meas Value

63.98819

51.35641

229.97118

17651.08153

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T16:27:55-05:00

Type Sample

VialNumber 2106

Sample Name 280-124771-A-2-G MSD

Data File Name 022SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 4:32 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.3

100.0

100.1

96.5

96.5

Lower Limit

80

80

80

80

%Recovery

91.3

92.8

96.4

96.7

101.21547904

8655925

4726219

11168306

3688704

4910598

0.51

0.46

1.21

1.58

0.34

Reference CPS

7244576

254489

7458544

174806

%RSD

1.14

0.82

0.21

1.21

2.581566030

8424519

4728280

11177027

3558900

4736817

3

2

3

2

3

CPS

6616012

236214

7188532

168958

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

192.82969

991.68901

986.27657

1011.87075

1024.96169

0.05943

0.04516

1000.46933

0.02778

0.04497

-0.07439

1007.34411

0.05469

0.11748

0.02002

0.06321

973.61469

193.32655

967.06062

969.34626

467.34627

0.09609

0.01263

0.14592

484.02093

-0.00077

0.06094

0.01133

96.41484

495.84451

493.13828

505.93537

512.48084

0.02971

0.02258

500.23467

0.01389

0.02248

-0.03720

503.67205

0.02735

0.05874

0.01001

0.03161

486.80735

96.66328

483.53031

484.67313

233.67314

0.04805

0.00631

0.07296

242.01046

-0.00039

0.03047

0.00567

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

99.19459

0.08831

20.89773

386.56825

193.11789

92.27825

375.79887

0.10864

202.69000

204.22321

135.21009

1352.36813

41.90385

104.38515

7888.77854

1022.33390

1935.70863

8316.72204

26057.50799

99.38977

FinalConcentration

122.23953

9.91816

2147.05449

25356.47531

49.59730

0.04415

10.44886

193.28413

96.55894

46.13912

187.89944

0.05432

101.34500

102.11161

67.60504

676.18406

20.95192

52.19258

3944.38927

511.16695

967.85431

4158.36102

13028.75399

49.69488

Meas Value

61.11977

4.95908

1073.52725

12678.23766

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T16:34:28-05:00

Type Sample

VialNumber 2107

Sample Name 280-124771-A-2-E PDS

Data File Name 023SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 4:39 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.9

102.2

106.2

98.0

103.3

Lower Limit

80

80

80

80

%Recovery

97.4

96.5

103.6

98.6

108.11547904

8655925

4726219

11168306

3688704

4910598

4.79

1.36

5.14

1.95

3.60

Reference CPS

7244576

254489

7458544

174806

%RSD

2.80

1.91

4.74

2.04

2.801672951

9076859

4832380

11858572

3615499

5074422

3

2

3

2

3

CPS

7058952

245694

7728771

172391

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

40.36254

61.86997

0.79419

42.56734

23.00350

0.02105

0.02416

108.35120

0.00978

0.04142

-0.08631

96.25210

0.02374

0.08304

0.01330

0.03075

198.22115

38.47570

9.61009

40.96753

100.19785

0.09437

0.01720

0.08831

98.47952

0.00044

0.00862

-0.00895

20.18127

30.93499

0.39710

21.28367

11.50175

0.01052

0.01208

54.17560

0.00489

0.02071

-0.04315

48.12605

0.01187

0.04152

0.00665

0.01538

99.11057

19.23785

4.80505

20.48376

50.09892

0.04718

0.00860

0.04415

49.23976

0.00022

0.00431

-0.00447

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u
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TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.06400

-0.00527

0.02812

-0.00116

0.02152

0.15544

0.62092

0.49150

0.10911

0.19206

35.79680

0.25439

0.08414

0.29799

0.58048

15.77782

FinalConcentration

0.20926

-0.00235

70.71679

12.33472

3.54856

4.76506

5.31610

5.13554

0.03200

-0.00263

0.01406

-0.00058

0.01076

0.07772

0.31046

0.24575

0.05456

0.09603

17.89840

0.12719

0.04207

0.14900

0.29024

7.88891

Meas Value

0.10463

-0.00118

35.35840

6.16736

1.77428

2.38253

2.65805

2.56777

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431615

Operator CB 7700

Acq Date Time 2019-06-20T16:41:08-05:00

Type Sample

VialNumber 2108

Sample Name MB 160-431615/1-A

Data File Name 024SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 4:46 PM on:6/20/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

102.6

Lower Limit

80

80

80

80

80

80

80

80

107.3

108.0

103.0

102.5

103.8

99.7

1547904

8655925

4726219

11168306

3688704

4910598

0.15

1.67

0.44

1.83

0.68

Reference CPS

7244576

254489

7458544

174806

4843468

11591640

3679019

5036667

%RSD

0.46

1.56

1.19

1.74

1.32

3

2

3

CPS

7245300

256140

7544073

187507

1671111

8915456

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

100.0

100.6

101.1

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00386

0.05559

-0.08201

0.46865

0.50752

0.50257

0.06664

0.00450

0.00812

-0.00087

0.01109

1.42415

-0.00111

-0.03194

0.00690

0.00911

0.00214

0.00285

0.00113

-0.00122

-0.01475

0.05853

0.01501

0.69225

0.77722

-0.00116

0.05452

-0.01201

0.00193

0.02779

-0.04100

0.23432

0.25376

0.25128

0.03332

0.00225

0.00406

-0.00043

0.00555

0.71207

-0.00055

-0.01597

0.00345

0.00455

0.00107

0.00143

0.00056

-0.00061

-0.00737

0.02927

0.00751

0.34613

0.38861

-0.00058

0.02726

-0.00600

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

954.52417

49.78556

976.84495

948.94197

958.04021

462.90678

1092.43586

98.81461

968.03424

971.43290

990.02022

9833.87993

968.56178

983.21145

9869.08064

9784.38340

919.88248

9803.04095

11406.93449

1072.77569

FinalConcentration

114.59847

110.96217

255.51010

10042.60085

477.26209

24.89278

488.42247

474.47098

479.02011

231.45339

546.21793

49.40731

484.01712

485.71645

495.01011

4916.93997

484.28089

491.60573

4934.54032

4892.19170

459.94124

4901.52048

5703.46724

536.38785

Meas Value

57.29923

55.48108

127.75505

5021.30043

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T16:47:51-05:00

Type Sample

VialNumber 2109

Sample Name LCS 160-431615/2-A

Data File Name 025SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 4:52 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

88.5

99.8

91.5

97.8

89.2

Lower Limit

80

80

80

80

%Recovery

82.7

90.3

86.6

94.5

92.61547904

8655925

4726219

11168306

3688704

4910598

11.99

0.30

12.99

0.95

12.75

Reference CPS

7244576

254489

7458544

174806

%RSD

13.59

1.11

12.87

0.65

11.971433026

7659177

4718103

10218430

3607990

4380699

3

2

3

2

3

CPS

5991707

229836

6456400

165173

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

217.66481

1121.45414

1004.16096

1147.37303

1140.31416

101.71811

99.89955

987.75926

120.49434

9.97932

33.68041

1081.37720

104.99834

103.58428

103.65504

100.77882

1102.39177

221.51707

1083.13226

1082.28159

517.42059

89.15430

97.81531

49.78556

533.01708

99.88302

107.26890

7.25629

108.83240

560.72707

502.08048

573.68652

570.15708

50.85906

49.94978

493.87963

60.24717

4.98966

16.84021

540.68860

52.49917

51.79214

51.82752

50.38941

551.19589

110.75854

541.56613

541.14079

258.71030

44.57715

48.90766

24.89278

266.50854

49.94151

53.63445

3.62815

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181
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185

195

197

137

139

140

141

146

147

107
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121

125

133
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95
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103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au
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Nb

Mo

Ru

Rh
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

2.53481

1.19430

7.12359

47.44820

0.64273

1.17351

1.01271

0.04797

3.77405

159.88026

11.17080

357.00327

14.53529

754.43622

49.46833

7728.67892

2460.97628

150.07357

517.78547

786.17857

FinalConcentration

1.49995

-0.00251

5438.30626

234400.18979

0.25348

0.11943

0.71236

4.74482

0.06427

0.11735

0.10127

0.00480

0.37740

15.98803

1.11708

35.70033

1.45353

75.44362

4.94683

772.86789

246.09763

15.00736

51.77855

78.61786

Meas Value

0.14999

-0.00025

543.83063

23440.01898

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T16:54:25-05:00

Type Sample

VialNumber 2110

Sample Name 580-86741-G-1-A

Data File Name 026SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.3

102.3

102.4

99.0

97.9

Lower Limit

80

80

80

80

%Recovery

100.4

98.9

102.9

109.9

112.01547904

8655925

4726219

11168306

3688704

4910598

0.58

3.46

1.29

3.42

1.71

Reference CPS

7244576

254489

7458544

174806

%RSD

0.31

3.26

0.94

2.37

0.991734236

8939419

4835020

11434377

3652999

4805741

3

2

3

2

3

CPS

7270614

251734

7672352

192196

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.37578

2.28978

2.56734

2.34047

0.05032

2.30648

3.28447

228.87976

0.11001

0.10292

-0.10849

0.39007

0.02103

2.60374

0.00241

0.01915

0.01127

0.27400

0.05285

4.60734

59.78192

0.00013

0.03282

1.19430

161.44407

0.92542

-0.01166

-0.13197

0.33758

0.22898

0.25673

0.23405

0.00503

0.23065

0.32845

22.88798

0.01100

0.01029

-0.01085

0.03901

0.00210

0.26037

0.00024

0.00192

0.00113

0.02740

0.00529

0.46073

5.97819

0.00001

0.00328

0.11943

16.14441

0.09254

-0.00117

-0.01320

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197
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139

140

141
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147
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Th
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Pt

Au
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

102.6

93.3

106.6

109.0

107.9

103.3

124.6

110.2

103.7

98.9

102.8

107.4

104.9

109.6

107.6

103.9

106.3

100.9

101.0

104.3

102.3

%Recovery

101.3

100.4

113.8

109.6

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.13127

23.31425

5.32893

1.08991

21.57126

10.32785

6.23073

5.50886

5.18607

9.89401

10.27822

2.14837

52.44597

2.19174

5.37997

51.96857

53.13931

100.85581

100.98808

104.25597

5.11414

Meas Value

5.06597

0.50195

113.78078

54.81691

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T17:01:09-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 027LCCV.D

DataPath C:\ICPMH\1\DATA\062019B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.5

101.8

101.7

103.4

102.3

Lower Limit

80

80

80

80

%Recovery

101.7

99.4

102.6

98.3

102.71547904

8655925

4726219

11168306

3688704

4910598

1.73

0.73

0.49

0.63

0.32

Reference CPS

7244576

254489

7458544

174806

%RSD

1.02

1.19

0.93

2.01

0.611589745

8961884

4813136

11359445

3812692

5022699

3

2

3

2

3

CPS

7366278

252969

7651092

171845

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

107.7

109.2

113.4

108.6

114.7

102.3

99.9

117.0

105.5

106.1

103.1

107.9

109.8

111.2

112.9

107.4

106.4

104.9

109.6

109.6

108.1

103.7

107.9

106.6

106.9

110.7

109.3

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.15324

3.27634

22.68586

2.17207

1.14710

10.23166

9.98899

5.85012

10.55292

1.06052

5.15698

2.15772

2.19614

11.11996

2.25734

2.14843

10.63692

2.09890

0.54777

2.19139

5.40284

10.37106

1.07887

5.32893

10.68628

11.06955

0.54639

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru
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Pd

2

3

TuneFile
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nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

98.1

99.5

96.6

98.7

98.5

98.1

101.4

97.2

97.7

98.4

99.8

98.8

97.8

102.3

99.3

100.0

97.5

95.6

99.9

97.7

97.4

%Recovery

97.2

98.0

107.4

98.4

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

98.06581

49.76030

48.30174

98.69651

98.48192

98.12324

50.69259

97.19373

97.71695

98.44662

99.84939

98.80237

2446.21954

102.30987

99.28415

2500.19960

2438.72038

2390.05089

2497.85139

2442.19496

97.35552

Meas Value

97.23794

97.95542

214.83356

2460.46639

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T17:07:50-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 028_CCV.D

DataPath C:\ICPMH\1\DATA\062019B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.4

102.4

101.8

99.3

101.1

Lower Limit

80

80

80

80

%Recovery

97.3

94.8

100.8

97.9

104.31547904

8655925

4726219

11168306

3688704

4910598

0.19

1.10

1.18

0.97

0.16

Reference CPS

7244576

254489

7458544

174806

%RSD

0.32

1.78

0.67

1.46

0.471613753

8778488

4839499

11372129

3662915

4963696

3

2

3

2

3

CPS

7051082

241287

7516033

171054

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

96.1

99.1

101.6

97.7

99.0

99.7

99.1

99.4

98.4

98.0

98.1

98.4

99.6

99.9

99.9

97.9

100.5

98.6

98.1

99.6

101.2

101.4

97.8

96.6

98.3

99.6

100.2

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.22025

99.08170

101.56015

97.66930

98.97712

99.74322

99.11113

99.39493

98.40134

9.79680

98.14416

98.35388

99.59813

99.92141

99.87909

97.93538

100.50934

19.71455

98.08716

99.59098

50.61080

101.42141

97.76121

48.30174

98.27871

99.58443

10.02025

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00923

0.06410

-0.08055

-0.29549

-0.03450

-0.15113

0.00346

0.00383

-0.00094

0.01240

0.01189

0.02131

0.00528

-0.00465

-0.02112

-0.15725

-0.98216

1.12784

-8.16954

0.00012

Meas Value

-0.03730

0.00303

17.84483

0.61089

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T17:14:29-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 029_CCB.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 5:19 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.4

101.7

102.7

101.6

101.8

Lower Limit

80

80

80

80

%Recovery

99.6

102.1

101.7

105.0

102.61547904

8655925

4726219

11168306

3688704

4910598

0.95

0.31

1.74

0.86

0.92

Reference CPS

7244576

254489

7458544

174806

%RSD

1.14

2.18

0.37

2.73

0.801587981

8863720

4808300

11475313

3746386

4999546

3

2

3

2

3

CPS

7212922

259718

7585649

183617

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.10147

0.06279

0.10376

0.01995

0.00674

0.01207

0.01003

0.53099

0.00426

0.00278

0.38672

-0.02197

0.00681

0.00566

0.00662

0.00352

0.00595

0.00979

0.00667

0.05825

0.08190

0.06243

0.01216

0.06410

0.01735

0.00047

0.00321

-0.00850

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

9.41370

4.06946

2.99991

61.04816

-1.07293

5.50004

1.40695

-0.01619

5.78225

155.42009

12.85062

375.79631

14.68068

777.80594

58.15971

7599.61697

3014.85560

134.33397

795.42134

782.97031

FinalConcentration

6.44528

-0.14425

5592.90466

227594.72549

0.18827

0.08139

0.06000

1.22096

-0.02146

0.11000

0.02814

-0.00032

0.11565

3.10840

0.25701

7.51593

0.29361

15.55612

1.16319

151.99234

60.29711

2.68668

15.90843

15.65941

Meas Value

0.12891

-0.00288

111.85809

4551.89451

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 50

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T17:21:12-05:00

Type Sample

VialNumber 2111

Sample Name 580-86741-G-1-A SD

Data File Name 030SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 5:26 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.8

102.0

102.8

98.6

99.0

Lower Limit

80

80

80

80

%Recovery

100.6

99.5

102.3

105.9

108.31547904

8655925

4726219

11168306

3688704

4910598

0.70

1.00

0.37

0.79

0.21

Reference CPS

7244576

254489

7458544

174806

%RSD

0.27

1.70

0.64

2.84

0.331675715

8902283

4820887

11479865

3638258

4862815

3

2

3

2

3

CPS

7286051

253273

7630289

185068

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.54743

6.03990

4.03256

3.18182

0.16481

9.22154

1.01031

221.97261

0.18291

0.31539

3.52221

3.85870

0.07635

2.50711

0.05999

0.08033

0.19325

0.34213

0.08189

11.12992

59.82627

-0.80098

0.26533

4.06946

154.18934

0.78235

0.04595

-0.55035

0.01095

0.12080

0.08065

0.06364

0.00330

0.18443

0.02021

4.43945

0.00366

0.00631

0.07044

0.07717

0.00153

0.05014

0.00120

0.00161

0.00387

0.00684

0.00164

0.22260

1.19653

-0.01602

0.00531

0.08139

3.08379

0.01565

0.00092

-0.01101

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

917.13327

48.14629

961.84911

963.66823

924.06174

429.52477

929.93338

90.63713

1013.75187

1170.92062

944.29150

9724.93620

982.82320

1680.68721

10531.07707

17830.64557

3571.12294

10415.42939

10906.12444

1639.68370

FinalConcentration

102.62338

101.19336

5705.46030

255519.82831

91.71333

4.81463

96.18491

96.36682

92.40617

42.95248

92.99334

9.06371

101.37519

117.09206

94.42915

972.49362

98.28232

168.06872

1053.10771

1783.06456

357.11229

1041.54294

1090.61244

163.96837

Meas Value

10.26234

10.11934

570.54603

25551.98283

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T17:27:54-05:00

Type Sample

VialNumber 2112

Sample Name 580-86741-G-1-B MS

Data File Name 031SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 5:32 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.4

102.3

102.3

97.7

99.6

Lower Limit

80

80

80

80

%Recovery

99.7

96.4

102.3

106.4

112.71547904

8655925

4726219

11168306

3688704

4910598

1.58

0.44

1.40

0.98

1.02

Reference CPS

7244576

254489

7458544

174806

%RSD

0.51

1.23

0.40

2.23

0.501744778

8863440

4836506

11425888

3603203

4892496

3

2

3

2

3

CPS

7220643

245280

7628556

186010

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

198.10269

1039.47106

1049.68118

1024.39297

1040.22108

104.84810

50.11491

1180.76129

103.06669

10.23563

9.77227

1004.98842

105.19964

108.09553

105.27585

101.29819

1028.53676

198.10438

981.28607

1001.02872

530.05325

97.87319

98.21378

48.14629

595.48700

91.57725

97.88570

6.94494

19.81027

103.94711

104.96812

102.43930

104.02211

10.48481

5.01149

118.07613

10.30667

1.02356

0.97723

100.49884

10.51996

10.80955

10.52759

10.12982

102.85368

19.81044

98.12861

100.10287

53.00532

9.78732

9.82138

4.81463

59.54870

9.15772

9.78857

0.69449

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

932.88996

47.86484

981.47258

984.73338

936.78996

459.07806

931.21048

92.47778

998.81252

1167.07268

959.28831

9839.57696

1010.97670

1724.32243

10421.96117

17799.36222

3700.15274

10305.37506

10858.63042

1584.58201

FinalConcentration

102.48625

100.59486

5812.97266

257406.47357

93.28900

4.78648

98.14726

98.47334

93.67900

45.90781

93.12105

9.24778

99.88125

116.70727

95.92883

983.95770

101.09767

172.43224

1042.19612

1779.93622

370.01527

1030.53751

1085.86304

158.45820

Meas Value

10.24863

10.05949

581.29727

25740.64736

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T17:34:34-05:00

Type Sample

VialNumber 2201

Sample Name 580-86741-G-1-C MSD

Data File Name 032SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 5:39 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.6

101.1

102.0

97.8

98.5

Lower Limit

80

80

80

80

%Recovery

99.5

94.9

100.1

102.5

110.51547904

8655925

4726219

11168306

3688704

4910598

0.42

0.36

0.74

0.47

0.76

Reference CPS

7244576

254489

7458544

174806

%RSD

0.76

1.56

0.77

1.03

0.411710963

8705019

4778600

11392286

3606210

4835489

3

2

3

2

3

CPS

7205238

241612

7464000

179220

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

200.92044

1033.30374

1046.28968

1029.82766

1035.87605

104.16702

34.47475

1197.85018

104.57521

10.11065

8.12185

993.44448

105.55638

106.76379

105.34394

101.09496

1021.22832

196.98701

992.14340

1014.23497

535.23681

99.86502

98.80560

47.86484

601.91008

94.55841

100.62085

7.08435

20.09204

103.33037

104.62897

102.98277

103.58760

10.41670

3.44747

119.78502

10.45752

1.01107

0.81218

99.34445

10.55564

10.67638

10.53439

10.10950

102.12283

19.69870

99.21434

101.42350

53.52368

9.98650

9.88056

4.78648

60.19101

9.45584

10.06208

0.70844

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.72951

0.01744

0.04044

0.01468

0.01742

0.32164

0.16939

2.45456

0.00056

0.54552

263.89664

0.39344

0.28881

0.82157

0.59660

16.64840

FinalConcentration

0.49958

-0.00337

54.75899

27.22408

8.46242

115.57479

8.23321

10.59157

0.86475

0.00872

0.02022

0.00734

0.00871

0.16082

0.08469

1.22728

0.00028

0.27276

131.94832

0.19672

0.14441

0.41079

0.29830

8.32420

Meas Value

0.24979

-0.00169

27.37949

13.61204

4.23121

57.78740

4.11660

5.29578

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431087

Operator CB 7700

Acq Date Time 2019-06-20T17:41:13-05:00

Type Sample

VialNumber 2202

Sample Name MB 160-431087/1-A

Data File Name 033SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 5:46 PM on:6/20/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

100.0

Lower Limit

80

80

80

80

80

80

80

80

105.1

103.8

100.9

100.0

102.0

99.0

1547904

8655925

4726219

11168306

3688704

4910598

1.31

0.47

1.34

0.46

1.49

Reference CPS

7244576

254489

7458544

174806

4727518

11391456

3650509

4911463

%RSD

0.50

3.25

1.09

4.89

0.28

3

2

3

CPS

7166252

254552

7443897

183722

1607323

8737960

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

98.9

100.0

99.8

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00807

0.02682

0.05219

0.25467

0.39456

0.15875

0.09432

0.04561

0.01036

0.00332

-0.00614

0.92466

0.00103

-0.00006

0.01134

2.09068

0.04263

0.08662

0.01205

-0.00119

-0.00389

0.02950

-0.00279

13.07773

0.16776

0.01468

0.34650

-0.00691

0.00403

0.01341

0.02610

0.12734

0.19728

0.07937

0.04716

0.02281

0.00518

0.00166

-0.00307

0.46233

0.00051

-0.00003

0.00567

1.04534

0.02132

0.04331

0.00602

-0.00059

-0.00194

0.01475

-0.00139

6.53887

0.08388

0.00734

0.17325

-0.00345

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

945.94504

0.11163

977.37498

973.61422

985.10338

466.47953

1003.09098

0.00599

971.07986

975.26157

1010.84717

10134.02805

979.39155

1010.45148

10031.42432

9945.49703

952.54355

9683.51079

10361.16806

991.87796

FinalConcentration

104.10355

102.01073

229.91356

10141.42069

472.97252

0.05582

488.68749

486.80711

492.55169

233.23977

501.54549

0.00300

485.53993

487.63079

505.42359

5067.01402

489.69577

505.22574

5015.71216

4972.74852

476.27178

4841.75540

5180.58403

495.93898

Meas Value

52.05177

51.00536

114.95678

5070.71034

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T17:47:54-05:00

Type Sample

VialNumber 2203

Sample Name LCS 160-431087/2-A

Data File Name 034SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 5:52 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.2

99.4

100.8

97.9

99.0

Lower Limit

80

80

80

80

%Recovery

92.4

92.5

94.7

95.4

100.01547904

8655925

4726219

11168306

3688704

4910598

1.98

0.77

1.16

0.29

1.35

Reference CPS

7244576

254489

7458544

174806

%RSD

0.89

1.21

0.26

1.10

0.871547666

8409664

4695899

11252831

3610110

4861946

3

2

3

2

3

CPS

6690672

235330

7061404

166700

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

194.70150

1020.40693

1015.49053

1047.30056

1046.99082

0.09541

0.07847

979.80079

0.01884

0.01665

-0.01604

974.45827

0.03030

0.04631

0.00982

0.02759

991.70719

200.20365

990.61711

1014.09141

474.66634

0.06565

0.00764

0.11163

487.46147

-0.00972

0.05876

-0.00162

97.35075

510.20346

507.74526

523.65028

523.49541

0.04771

0.03923

489.90039

0.00942

0.00833

-0.00802

487.22913

0.01515

0.02316

0.00491

0.01380

495.85359

100.10183

495.30855

507.04571

237.33317

0.03282

0.00382

0.05582

243.73073

-0.00486

0.02938

-0.00081

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

57.59320

7.86967

1849.65569

2141.63171

1677.13670

2131.43819

1135.59188

79.37323

550.51032

1463.89252

2483.83216

131093.68080

543.56011

1029.36574

24320.12116

72727.25808

5367.12515

19958.60626

47828.60616

3730.13717

FinalConcentration

64.60641

1042.76376

944.03630

2231.62826

5.75932

0.78697

184.96557

214.16317

167.71367

213.14382

113.55919

7.93732

55.05103

146.38925

248.38322

13109.36808

54.35601

102.93657

2432.01212

7272.72581

536.71251

1995.86063

4782.86062

373.01372

Meas Value

6.46064

104.27638

94.40363

223.16283

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T17:54:28-05:00

Type Sample

VialNumber 2204

Sample Name LCSSRM 160-431087/3-A

Data File Name 035SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 5:59 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.3

98.9

100.3

98.4

99.8

Lower Limit

80

80

80

80

%Recovery

93.5

90.2

95.3

90.4

97.91547904

8655925

4726219

11168306

3688704

4910598

1.89

0.52

1.68

1.64

0.63

Reference CPS

7244576

254489

7458544

174806

%RSD

0.39

0.74

0.43

2.07

0.731515007

8426110

4675560

11198893

3628117

4902595

3

2

3

2

3

CPS

6775711

229653

7111138

157986

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1612.49532

1143.99595

5.46430

114.25585

998.09039

1.48255

-0.15174

16.95518

0.00582

-0.00208

-0.29025

2573.72965

227.77531

508.57100

61.17224

222.13266

38.25768

445.89246

2258.74629

1056.01135

442.07874

0.33061

11.38444

7.86967

1145.01918

-0.03764

0.07198

-0.02695

161.24953

114.39959

0.54643

11.42558

99.80904

0.14825

-0.01517

1.69552

0.00058

-0.00021

-0.02903

257.37296

22.77753

50.85710

6.11722

22.21327

3.82577

44.58925

225.87463

105.60114

44.20787

0.03306

1.13844

0.78697

114.50192

-0.00376

0.00720

-0.00270

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

39.74450

1.16256

135.92485

163.15575

45.09372

16.74403

403.81951

64.07071

421.52869

71.31156

763.06435

155214.75307

90.13267

34.64390

15232.43133

23253.58198

111.39910

7123.45339

43122.48549

963.43348

FinalConcentration

27.48107

11.67088

58.55068

461.60039

19.87225

0.58128

67.96242

81.57788

22.54686

8.37201

201.90976

32.03536

210.76434

35.65578

381.53217

77607.37653

45.06634

17.32195

7616.21566

11626.79099

55.69955

3561.72670

21561.24274

481.71674

Meas Value

13.74054

5.83544

29.27534

230.80020

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T18:01:09-05:00

Type Sample

VialNumber 2205

Sample Name 160-34268-B-1-A

Data File Name 036SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 6:05 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.3

99.8

101.7

96.3

96.8

Lower Limit

80

80

80

80

%Recovery

94.9

105.2

111.7

96.0

101.11547904

8655925

4726219

11168306

3688704

4910598

0.26

1.07

1.87

0.72

0.68

Reference CPS

7244576

254489

7458544

174806

%RSD

0.26

0.35

0.75

2.86

0.761565465

8509528

4715824

11353074

3551117

4754048

3

2

3

2

3

CPS

6875936

267685

8333163

167863

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.78244

107.21347

2.35151

56.71611

69.45106

1.74186

0.00386

1.66539

0.00286

0.02396

-0.05554

694.44330

32.15306

74.62662

11.11789

55.55058

22.02624

1.06799

2.81918

21.66277

1.91771

0.35067

49.18645

1.16256

4.09212

-0.00997

0.00740

0.01627

1.39122

53.60674

1.17575

28.35805

34.72553

0.87093

0.00193

0.83270

0.00143

0.01198

-0.02777

347.22165

16.07653

37.31331

5.55895

27.77529

11.01312

0.53399

1.40959

10.83139

0.95885

0.17533

24.59323

0.58128

2.04606

-0.00499

0.00370

0.00813

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

55.84847

1.27954

164.10542

226.40267

37.80741

24.42179

415.88284

76.32928

429.70201

95.48403

1062.16595

258912.99322

43.30548

30.81315

16271.37174

25160.33948

158.78075

7210.79157

49088.95140

1341.66912

FinalConcentration

32.18404

15.01497

82.59168

416.45691

27.92423

0.63977

82.05271

113.20134

18.90371

12.21090

207.94142

38.16464

214.85101

47.74201

531.08298

129456.49661

21.65274

15.40657

8135.68587

12580.16974

79.39037

3605.39579

24544.47570

670.83456

Meas Value

16.09202

7.50749

41.29584

208.22846

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T18:07:48-05:00

Type Sample

VialNumber 2206

Sample Name 160-34268-B-2-A

Data File Name 037SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 6:12 PM on:6/20/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.9

102.8

102.7

98.2

99.0

Lower Limit

80

80

80

80

%Recovery

97.9

119.4

125.9

98.1

102.41547904

8655925

4726219

11168306

3688704

4910598

0.92

0.58

1.63

1.01

0.68

Reference CPS

7244576

254489

7458544

174806

%RSD

0.57

0.84

0.28

1.68

0.661584625

8559760

4860433

11465814

3621577

4861704

3

2

3

2

3

CPS

7091951

303790

9387807

171465

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.59895

94.61796

2.72084

64.98833

21.69197

2.72425

0.01404

0.99979

0.00215

0.02916

0.21530

3306.91027

39.99403

92.52915

13.93339

69.55196

31.92616

0.39120

0.10816

26.27466

2.90995

0.24708

56.79702

1.27954

2.91157

-0.00733

0.00550

0.03369

0.79948

47.30898

1.36042

32.49416

10.84598

1.36213

0.00702

0.49990

0.00108

0.01458

0.10765

1653.45513

19.99702

46.26458

6.96669

34.77598

15.96308

0.19560

0.05408

13.13733

1.45498

0.12354

28.39851

0.63977

1.45579

-0.00367

0.00275

0.01685

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 6:12 PM on:6/20/2019Page 1011 of 1906



Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

80.82575

1.44062

211.43675

303.09902

117.63935

24.22209

534.56569

141.89633

554.48339

95.54273

2081.99889

219001.42176

242.01304

83.40476

17706.68206

26310.08597

308.88831

7248.85691

59348.47385

1288.12271

FinalConcentration

35.22374

13.22250

69.06688

539.19256

40.41287

0.72031

105.71838

151.54951

58.81968

12.11104

267.28285

70.94816

277.24170

47.77137

1040.99945

109500.71088

121.00652

41.70238

8853.34103

13155.04298

154.44416

3624.42845

29674.23692

644.06136

Meas Value

17.61187

6.61125

34.53344

269.59628

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T18:14:30-05:00

Type Sample

VialNumber 2207

Sample Name 160-34268-B-3-A

Data File Name 038SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 6:19 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.2

102.2

98.3

97.6

93.4

Lower Limit

80

80

80

80

%Recovery

91.6

111.2

113.9

95.0

95.31547904

8655925

4726219

11168306

3688704

4910598

12.14

0.52

11.50

0.27

11.75

Reference CPS

7244576

254489

7458544

174806

%RSD

9.24

0.44

9.37

1.22

9.971474909

8064856

4828732

10982382

3600175

4584516

3

2

3

2

3

CPS

6633008

282954

8492904

166118

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.03485

221.97042

2.38868

66.95839

368.40258

2.73102

0.00720

0.86622

0.00381

0.03901

-0.04579

2399.12544

37.99902

89.24224

13.05680

64.79442

30.76728

1.86293

60.79892

25.43393

3.52658

0.40642

44.46318

1.44062

13.04192

-0.00793

0.01858

0.06858

1.51742

110.98521

1.19434

33.47919

184.20129

1.36551

0.00360

0.43311

0.00190

0.01950

-0.02289

1199.56272

18.99951

44.62112

6.52840

32.39721

15.38364

0.93146

30.39946

12.71697

1.76329

0.20321

22.23159

0.72031

6.52096

-0.00396

0.00929

0.03429

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

48.16490

1.40879

138.64147

151.40727

30.12076

18.84005

341.73027

61.25430

354.94949

84.65877

658.23238

223840.15402

26.88344

26.89060

11708.41093

23419.64773

149.82607

6891.14188

27053.21177

1112.93052

FinalConcentration

28.89522

13.82855

64.38727

274.74756

24.08245

0.70440

69.32073

75.70363

15.06038

9.42003

170.86514

30.62715

177.47474

42.32938

329.11619

111920.07701

13.44172

13.44530

5854.20546

11709.82386

74.91303

3445.57094

13526.60588

556.46526

Meas Value

14.44761

6.91427

32.19363

137.37378

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T18:21:11-05:00

Type Sample

VialNumber 2208

Sample Name 160-34268-B-4-A

Data File Name 039SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 6:26 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.6

102.2

101.7

98.9

98.2

Lower Limit

80

80

80

80

%Recovery

96.8

113.7

118.3

95.1

100.51547904

8655925

4726219

11168306

3688704

4910598

1.11

1.82

1.22

0.67

1.00

Reference CPS

7244576

254489

7458544

174806

%RSD

0.78

0.80

0.96

1.22

1.871555069

8537210

4832352

11359182

3646561

4819961

3

2

3

2

3

CPS

7012029

289317

8820042

166204

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.90632

80.89791

2.14726

60.64567

20.64572

2.30113

0.00720

0.56080

0.00148

0.02136

-0.04629

959.34802

38.41420

88.59591

12.60273

59.19971

23.79737

0.32122

0.07229

22.94087

2.52268

0.18445

45.09925

1.40879

2.66098

-0.01083

0.00537

0.01731

0.45316

40.44896

1.07363

30.32284

10.32286

1.15057

0.00360

0.28040

0.00074

0.01068

-0.02315

479.67401

19.20710

44.29796

6.30136

29.59986

11.89868

0.16061

0.03615

11.47044

1.26134

0.09223

22.54963

0.70440

1.33049

-0.00541

0.00268

0.00865

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

109.2

95.1

102.8

95.2

109.3

107.4

89.0

112.3

106.5

98.9

102.4

105.8

116.7

114.6

113.0

104.4

104.9

95.7

100.7

99.2

100.9

%Recovery

102.2

102.1

96.6

104.1

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.45816

23.78034

5.14175

0.95175

21.85030

10.74005

4.44995

5.61269

5.32317

9.89271

10.23771

2.11604

58.34739

2.29109

5.64766

52.22417

52.47109

95.67439

100.69061

99.24694

5.04311

Meas Value

5.10887

0.51027

96.55913

52.03169

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T18:27:50-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 040LCCV.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 6:33 PM on:6/20/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.7

101.5

102.1

102.2

101.0

Lower Limit

80

80

80

80

%Recovery

100.3

98.6

102.8

96.0

100.91547904

8655925

4726219

11168306

3688704

4910598

0.07

0.36

1.86

0.50

1.65

Reference CPS

7244576

254489

7458544

174806

%RSD

1.44

1.04

0.79

2.24

1.511561561

8974057

4798151

11405009

3770443

4957790

3

2

3

2

3

CPS

7264206

251053

7666955

167728

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

103.3

105.9

112.8

108.9

113.8

103.7

96.7

108.9

105.7

105.4

102.4

104.2

111.1

111.3

111.0

105.2

104.5

104.2

105.1

103.4

103.8

114.6

107.8

102.8

109.6

112.7

112.1

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.06680

3.17745

22.55847

2.17791

1.13785

10.37078

9.67264

5.44389

10.57340

1.05406

5.12027

2.08495

2.22224

11.13249

2.21905

2.10304

10.45395

2.08435

0.52542

2.06881

5.19103

11.45943

1.07805

5.14175

10.95942

11.26956

0.56066

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

98.0

98.9

98.4

98.9

97.2

98.6

99.2

99.6

97.9

97.4

97.8

98.3

97.8

102.1

99.9

98.3

94.3

97.4

98.2

97.6

97.3

%Recovery

96.1

98.1

99.9

96.2

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

98.04704

49.42520

49.18593

98.85464

97.23877

98.56410

49.58754

99.55369

97.90682

97.44750

97.78509

98.34082

2446.07188

102.09139

99.90976

2458.33283

2356.43793

2435.98638

2454.90178

2439.80303

97.33115

Meas Value

96.11729

98.07590

199.73282

2404.80203

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T18:34:33-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 041_CCV.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 6:39 PM on:6/20/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.1

102.1

101.1

99.0

99.1

Lower Limit

80

80

80

80

%Recovery

97.1

95.7

100.8

97.0

101.91547904

8655925

4726219

11168306

3688704

4910598

1.39

0.76

0.92

0.60

1.34

Reference CPS

7244576

254489

7458544

174806

%RSD

0.28

0.27

0.29

0.62

0.661577256

8754069

4825275

11294529

3651151

4865436

3

2

3

2

3

CPS

7034399

243456

7515526

169638

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

95.4

99.6

100.0

98.6

98.3

97.4

96.5

98.7

99.9

96.9

97.6

97.1

99.4

100.1

99.0

97.5

100.4

99.0

97.2

102.0

101.1

100.0

98.8

98.4

98.2

99.5

101.0

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.08972

99.62491

100.03973

98.61393

98.33755

97.41598

96.47152

98.65531

99.91645

9.69470

97.60740

97.09927

99.42343

100.12042

98.98811

97.54458

100.39321

19.80403

97.18836

101.96964

50.53263

99.99430

98.75791

49.18593

98.19727

99.49184

10.10074

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.01355

0.07366

-0.22272

-0.30491

-0.03294

0.07920

0.00286

0.00505

0.02802

0.01289

0.00094

0.21070

0.00647

-0.00478

-0.01710

-0.20063

-3.62436

-1.79792

-12.05942

0.00408

Meas Value

0.13408

-0.00225

10.68769

-1.21475

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T18:41:14-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 042_CCB.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 6:46 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.6

103.7

104.3

102.8

102.8

Lower Limit

80

80

80

80

%Recovery

100.8

103.3

103.5

105.3

102.81547904

8655925

4726219

11168306

3688704

4910598

1.18

1.50

0.53

0.11

0.76

Reference CPS

7244576

254489

7458544

174806

%RSD

1.36

1.72

1.11

2.78

0.701590611

9057418

4901166

11646630

3792171

5047847

3

2

3

2

3

CPS

7299516

262881

7720227

183994

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.06758

0.02507

0.04649

0.01174

0.00555

0.01060

0.00942

0.41174

0.00540

0.00362

0.34825

-0.02403

0.00713

0.00983

0.00839

0.00533

0.00618

0.00732

-0.00006

0.00089

0.02025

-0.00078

0.01798

0.07366

-0.03064

0.00197

0.00644

-0.00617

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

53.20656

1.56632

155.71063

215.49036

37.55349

24.33899

399.59803

67.91368

421.41102

87.44637

1006.46962

256515.86888

41.42714

31.71715

14907.49551

28057.12026

166.43158

8755.45278

32548.89281

1400.50488

FinalConcentration

36.75205

16.30751

75.37537

338.41070

26.60328

0.78316

77.85532

107.74518

18.77675

12.16950

199.79902

33.95684

210.70551

43.72319

503.23481

128257.93444

20.71357

15.85858

7453.74775

14028.56013

83.21579

4377.72639

16274.44641

700.25244

Meas Value

18.37603

8.15375

37.68769

169.20535

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T18:47:56-05:00

Type Sample

VialNumber 2209

Sample Name 160-34268-B-5-A

Data File Name 043SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 6:52 PM on:6/20/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.4

101.4

101.6

98.5

96.8

Lower Limit

80

80

80

80

%Recovery

95.9

119.2

125.3

96.7

101.61547904

8655925

4726219

11168306

3688704

4910598

0.89

0.72

1.61

1.22

1.82

Reference CPS

7244576

254489

7458544

174806

%RSD

1.16

1.19

0.92

1.81

0.341572219

8517961

4792924

11342416

3632642

4752525

3

2

3

2

3

CPS

6946697

303247

9342478

169100

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.76593

97.24473

2.68824

81.12902

21.88677

2.62280

0.02182

0.65892

0.00309

0.02899

0.15019

1355.58885

50.50133

130.69796

19.86435

93.08731

34.42659

0.33989

0.06130

25.13304

3.07946

0.34728

81.40774

1.56632

2.92509

-0.01115

0.00085

0.01472

0.88296

48.62237

1.34412

40.56451

10.94339

1.31140

0.01091

0.32946

0.00155

0.01449

0.07510

677.79443

25.25067

65.34898

9.93217

46.54366

17.21330

0.16994

0.03065

12.56652

1.53973

0.17364

40.70387

0.78316

1.46254

-0.00557

0.00042

0.00736

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

61.04365

1.46191

198.44710

295.84817

62.91398

22.45230

593.92506

87.79898

486.96908

98.16324

1991.85751

228000.39257

146.24229

51.32519

25013.79982

28950.39703

273.64286

8040.30070

73422.33615

1232.08549

FinalConcentration

36.30136

13.46471

64.81954

702.51476

30.52183

0.73095

99.22355

147.92408

31.45699

11.22615

296.96253

43.89949

243.48454

49.08162

995.92875

114000.19629

73.12115

25.66259

12506.89991

14475.19851

136.82143

4020.15035

36711.16808

616.04274

Meas Value

18.15068

6.73235

32.40977

351.25738

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T18:54:37-05:00

Type Sample

VialNumber 2210

Sample Name 160-34268-B-6-A

Data File Name 044SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 6:59 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.9

101.0

101.2

95.5

96.3

Lower Limit

80

80

80

80

%Recovery

94.5

112.6

119.4

93.8

100.81547904

8655925

4726219

11168306

3688704

4910598

0.94

0.60

1.05

0.28

0.35

Reference CPS

7244576

254489

7458544

174806

%RSD

1.10

0.28

0.83

1.91

1.061561059

8561188

4775297

11303098

3523679

4730679

3

2

3

2

3

CPS

6849452

286576

8904187

163885

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.40689

139.24762

2.36773

66.10838

111.50723

2.57314

0.01945

0.58272

0.00253

0.02371

0.04218

2342.48637

38.16440

92.00827

13.61631

67.41667

27.75275

0.67700

5.77443

24.02165

2.60599

0.12604

53.80567

1.46191

7.46930

0.00235

0.00952

0.03087

0.70344

69.62381

1.18386

33.05419

55.75362

1.28657

0.00973

0.29136

0.00126

0.01186

0.02109

1171.24318

19.08220

46.00413

6.80815

33.70833

13.87638

0.33850

2.88721

12.01083

1.30299

0.06302

26.90283

0.73095

3.73465

0.00117

0.00476

0.01543

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

189.92347

1.57725

340.46587

611.25315

325.69823

57.38896

1319.90460

528.18678

859.19028

74.18629

3929.23621

145376.04585

651.57596

171.95658

33561.27124

43969.41425

1241.46926

10185.08665

130681.97229

1380.77011

FinalConcentration

57.47223

11.44716

52.39478

1080.33565

94.96174

0.78863

170.23294

305.62658

162.84911

28.69448

659.95230

264.09339

429.59514

37.09315

1964.61811

72688.02292

325.78798

85.97829

16780.63562

21984.70712

620.73463

5092.54333

65340.98615

690.38506

Meas Value

28.73611

5.72358

26.19739

540.16783

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T19:01:18-05:00

Type Sample

VialNumber 2211

Sample Name 160-34268-B-7-A

Data File Name 045SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 7:05 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.1

102.2

103.7

94.8

95.1

Lower Limit

80

80

80

80

%Recovery

90.0

108.4

113.0

92.5

97.21547904

8655925

4726219

11168306

3688704

4910598

1.03

1.09

1.05

0.46

0.77

Reference CPS

7244576

254489

7458544

174806

%RSD

0.13

1.41

0.55

0.82

0.921505040

8235809

4829681

11580791

3498026

4670494

3

2

3

2

3

CPS

6522826

275744

8431489

161691

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

4.80727

732.70485

2.38816

75.39520

1977.07594

4.11757

0.00368

0.59478

0.01459

0.02852

0.04020

4813.04051

79.16764

186.53590

28.51322

140.25689

59.45903

5.82635

39.37389

22.11528

3.20061

-0.00157

29.03773

1.57725

28.36955

-0.00858

0.07426

0.26231

2.40363

366.35243

1.19408

37.69760

988.53797

2.05879

0.00184

0.29739

0.00730

0.01426

0.02010

2406.52025

39.58382

93.26795

14.25661

70.12845

29.72951

2.91318

19.68694

11.05764

1.60031

-0.00078

14.51887

0.78863

14.18478

-0.00429

0.03713

0.13116

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

161.56930

1.52514

248.72699

600.11713

270.15058

53.88484

844.92439

371.52015

549.05456

87.39025

3225.98241

201780.30088

671.68323

162.47348

30844.85645

34690.48130

610.86632

9027.75921

102828.01868

1358.56394

FinalConcentration

46.83089

12.94712

56.15260

909.66031

80.78465

0.76257

124.36350

300.05856

135.07529

26.94242

422.46219

185.76007

274.52728

43.69512

1612.99121

100890.15044

335.84161

81.23674

15422.42823

17345.24065

305.43316

4513.87960

51414.00934

679.28197

Meas Value

23.41545

6.47356

28.07630

454.83015

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T19:07:57-05:00

Type Sample

VialNumber 2212

Sample Name 160-34268-B-8-A

Data File Name 046SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 7:12 PM on:6/20/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.3

102.3

101.0

95.0

95.5

Lower Limit

80

80

80

80

%Recovery

93.7

114.0

120.2

94.6

99.91547904

8655925

4726219

11168306

3688704

4910598

0.63

0.22

1.11

0.79

0.49

Reference CPS

7244576

254489

7458544

174806

%RSD

0.12

0.68

0.35

0.58

0.731545843

8420965

4837278

11285512

3505287

4690648

3

2

3

2

3

CPS

6786007

290110

8968559

165346

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.86506

370.20692

2.35291

73.25566

855.56300

3.50150

0.00676

0.66538

0.01124

0.02811

0.02727

3678.24148

48.66716

129.60415

20.57751

111.13388

52.34894

1.65961

28.59552

23.22724

3.64790

0.15480

52.69187

1.52514

20.31718

-0.00378

0.04161

0.16940

1.43253

185.10346

1.17646

36.62783

427.78150

1.75075

0.00338

0.33269

0.00562

0.01405

0.01363

1839.12074

24.33358

64.80207

10.28875

55.56694

26.17447

0.82981

14.29776

11.61362

1.82395

0.07740

26.34594

0.76257

10.15859

-0.00189

0.02081

0.08470

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 7:12 PM on:6/20/2019Page 1020 of 1906



Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

45.79542

1.51556

85.61634

135.71379

80.32586

19.74675

336.15389

45.30890

410.02809

93.12814

449.12938

268224.73638

54.08336

40.81561

11872.80586

30442.76150

158.50596

11294.40198

13962.95756

1450.56754

FinalConcentration

29.85731

20.02153

81.38989

483.90818

22.89771

0.75778

42.80817

67.85690

40.16293

9.87337

168.07694

22.65445

205.01404

46.56407

224.56469

134112.36819

27.04168

20.40781

5936.40293

15221.38075

79.25298

5647.20099

6981.47878

725.28377

Meas Value

14.92865

10.01076

40.69495

241.95409

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T19:14:34-05:00

Type Sample

VialNumber 2301

Sample Name 160-34268-B-9-A

Data File Name 047SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 7:19 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.9

102.4

103.0

97.4

98.3

Lower Limit

80

80

80

80

%Recovery

97.6

110.2

117.6

96.5

104.21547904

8655925

4726219

11168306

3688704

4910598

0.51

0.41

0.66

1.64

1.23

Reference CPS

7244576

254489

7458544

174806

%RSD

0.47

1.62

0.32

1.66

0.381612348

8643360

4840709

11504529

3594431

4827506

3

2

3

2

3

CPS

7069972

280499

8768609

168605

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.72106

132.92611

2.95756

85.90106

34.81500

2.22786

-0.00778

0.40278

0.00218

0.02616

0.00394

1202.96189

43.31452

109.29629

18.68555

94.19520

32.50722

0.27128

0.13760

24.28579

3.72719

0.37360

84.61709

1.51556

3.56309

-0.01555

0.00751

0.01302

0.86053

66.46305

1.47878

42.95053

17.40750

1.11393

-0.00389

0.20139

0.00109

0.01308

0.00197

601.48094

21.65726

54.64815

9.34278

47.09760

16.25361

0.13564

0.06880

12.14289

1.86360

0.18680

42.30855

0.75778

1.78154

-0.00778

0.00376

0.00651

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

52.81303

1.61732

143.95677

184.73469

26.54819

19.51684

494.71319

67.11246

403.16538

94.71408

788.96110

251841.24185

33.06347

35.66226

15199.70674

28697.37784

284.35662

7781.13951

37023.03330

1260.71550

FinalConcentration

33.46317

15.30912

58.95641

307.74131

26.40651

0.80866

71.97838

92.36735

13.27409

9.75842

247.35659

33.55623

201.58269

47.35704

394.48055

125920.62092

16.53174

17.83113

7599.85337

14348.68892

142.17831

3890.56976

18511.51665

630.35775

Meas Value

16.73159

7.65456

29.47821

153.87066

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T19:21:13-05:00

Type Sample

VialNumber 2302

Sample Name 160-34268-B-10-A

Data File Name 048SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 7:25 PM on:6/20/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.1

100.7

101.2

96.3

96.8

Lower Limit

80

80

80

80

%Recovery

95.1

113.0

120.3

93.9

101.01547904

8655925

4726219

11168306

3688704

4910598

0.66

0.96

1.48

0.59

1.20

Reference CPS

7244576

254489

7458544

174806

%RSD

0.75

1.15

0.74

1.38

1.061563503

8580799

4759508

11300695

3552840

4755100

3

2

3

2

3

CPS

6889192

287518

8969968

164100

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.92430

90.12982

2.27740

65.47431

22.52362

2.57745

0.01266

0.36405

0.00105

0.01763

-0.03081

1663.94706

49.91088

120.71118

17.14500

78.66940

27.84056

0.36388

0.19014

25.12848

2.70658

0.44516

51.27927

1.61732

3.04329

-0.00889

0.00205

0.03251

0.46215

45.06491

1.13870

32.73715

11.26181

1.28872

0.00633

0.18203

0.00053

0.00881

-0.01541

831.97353

24.95544

60.35559

8.57250

39.33470

13.92028

0.18194

0.09507

12.56424

1.35329

0.22258

25.63964

0.80866

1.52164

-0.00444

0.00102

0.01626

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

41.98910

1.37784

122.17610

153.36673

21.95286

14.82377

331.63759

56.05333

329.83810

82.96163

754.55542

214288.25147

30.82385

25.69076

12166.69766

23382.31736

158.17033

6713.61475

23858.91553

1022.21822

FinalConcentration

29.61919

13.59706

51.12023

251.09207

20.99455

0.68892

61.08805

76.68336

10.97643

7.41189

165.81879

28.02667

164.91905

41.48081

377.27771

107144.12573

15.41193

12.84538

6083.34883

11691.15868

79.08517

3356.80738

11929.45777

511.10911

Meas Value

14.80960

6.79853

25.56011

125.54604

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T19:27:53-05:00

Type Sample

VialNumber 2303

Sample Name 160-34268-B-11-A

Data File Name 049SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 7:32 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.1

101.1

101.2

97.7

96.7

Lower Limit

80

80

80

80

%Recovery

95.1

114.2

119.4

95.1

101.41547904

8655925

4726219

11168306

3688704

4910598

1.05

0.79

0.65

0.04

1.35

Reference CPS

7244576

254489

7458544

174806

%RSD

0.07

0.48

0.45

2.20

0.641568852

8579046

4777549

11299198

3605525

4748575

3

2

3

2

3

CPS

6890728

290558

8902310

166289

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.66408

81.06057

2.12158

63.19864

18.57971

1.95559

0.00272

0.25233

0.00071

0.01947

-0.04536

1251.37908

41.72742

95.05269

13.39502

61.01544

22.25942

0.29548

0.08883

22.67297

2.25240

0.03119

40.76591

1.37784

2.29705

-0.01014

0.00103

0.00351

0.33204

40.53029

1.06079

31.59932

9.28985

0.97779

0.00136

0.12617

0.00036

0.00973

-0.02268

625.68954

20.86371

47.52635

6.69751

30.50772

11.12971

0.14774

0.04442

11.33649

1.12620

0.01559

20.38296

0.68892

1.14853

-0.00507

0.00052

0.00176

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

56.44212

1.29706

146.17009

161.15443

73.67569

22.83702

339.71945

54.37476

494.91726

87.83841

703.30687

305927.28979

55.91600

42.58297

12866.69259

37317.53799

185.61736

12512.37778

17708.65563

2116.71448

FinalConcentration

42.35862

17.44414

78.04055

308.80713

28.22106

0.64853

73.08504

80.57721

36.83785

11.41851

169.85973

27.18738

247.45863

43.91920

351.65343

152963.64490

27.95800

21.29148

6433.34630

18658.76899

92.80868

6256.18889

8854.32782

1058.35724

Meas Value

21.17931

8.72207

39.02028

154.40356

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T19:34:33-05:00

Type Sample

VialNumber 2304

Sample Name 160-34268-B-12-A

Data File Name 050SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 7:39 PM on:6/20/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.2

102.8

101.6

97.4

96.0

Lower Limit

80

80

80

80

%Recovery

97.4

114.0

123.9

97.1

107.31547904

8655925

4726219

11168306

3688704

4910598

0.23

1.21

0.78

0.69

1.12

Reference CPS

7244576

254489

7458544

174806

%RSD

0.59

1.68

0.08

0.61

0.461661361

8844717

4856358

11342474

3592354

4711826

3

2

3

2

3

CPS

7057340

290188

9241440

169798

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.32503

125.65196

3.17753

83.61730

22.91396

2.46990

0.00086

0.21396

0.00159

0.01902

-0.05831

1611.78745

45.19900

115.01913

20.04159

108.08475

40.44671

0.24353

0.07887

25.37064

3.77093

0.28028

116.85813

1.29706

2.76900

-0.00995

0.00472

0.01942

1.16252

62.82598

1.58876

41.80865

11.45698

1.23495

0.00043

0.10698

0.00079

0.00951

-0.02915

805.89373

22.59950

57.50957

10.02080

54.04237

20.22336

0.12177

0.03943

12.68532

1.88547

0.14014

58.42907

0.64853

1.38450

-0.00498

0.00236

0.00971

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

33.53481

1.30793

108.32882

88.34698

16.96364

15.22373

255.11906

56.00287

246.25633

84.05623

562.43041

169005.25203

27.48999

19.21951

6518.71222

17232.47444

81.79539

4129.68158

7749.87925

829.71378

FinalConcentration

23.90403

12.29093

41.24627

235.27376

16.76741

0.65397

54.16441

44.17349

8.48182

7.61186

127.55953

28.00144

123.12816

42.02811

281.21521

84502.62602

13.74499

9.60975

3259.35611

8616.23722

40.89770

2064.84079

3874.93962

414.85689

Meas Value

11.95201

6.14546

20.62314

117.63688

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T19:41:12-05:00

Type Sample

VialNumber 2305

Sample Name 160-34268-B-13-A

Data File Name 051SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 7:46 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.0

101.4

99.7

97.1

95.6

Lower Limit

80

80

80

80

%Recovery

93.2

103.6

110.4

93.7

101.11547904

8655925

4726219

11168306

3688704

4910598

0.61

0.40

0.33

0.57

0.42

Reference CPS

7244576

254489

7458544

174806

%RSD

0.59

0.09

0.80

0.71

0.591564397

8484752

4792894

11133506

3582728

4692164

3

2

3

2

3

CPS

6749572

263582

8231834

163777

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.25824

81.47046

2.13694

51.42867

17.60587

1.58207

0.01074

0.27352

0.00185

0.01201

-0.09380

537.73378

35.96888

79.00470

10.56120

48.26490

19.22590

0.19173

0.01921

20.37931

1.93943

0.21975

19.92839

1.30793

1.74390

-0.00824

0.00167

0.00975

0.12912

40.73523

1.06847

25.71434

8.80294

0.79103

0.00537

0.13676

0.00092

0.00601

-0.04690

268.86689

17.98444

39.50235

5.28060

24.13245

9.61295

0.09586

0.00960

10.18965

0.96971

0.10987

9.96420

0.65397

0.87195

-0.00412

0.00084

0.00487

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

84.05374

1.39677

345.87182

355.71076

112.17658

25.89352

767.79018

158.23594

664.38107

124.91284

2458.15310

183562.14409

487.77075

87.75244

25465.91798

33331.74214

615.10570

8323.28404

90429.98349

1258.32016

FinalConcentration

42.00221

12.16881

51.06876

953.98410

42.02687

0.69839

172.93591

177.85538

56.08829

12.94676

383.89509

79.11797

332.19053

62.45642

1229.07655

91781.07204

243.88538

43.87622

12732.95899

16665.87107

307.55285

4161.64202

45214.99175

629.16008

Meas Value

21.00111

6.08440

25.53438

476.99205

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T19:47:54-05:00

Type Sample

VialNumber 2306

Sample Name 160-34268-B-14-A

Data File Name 052SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 7:52 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.7

99.8

97.7

95.3

93.4

Lower Limit

80

80

80

80

%Recovery

86.6

104.2

109.1

91.3

94.21547904

8655925

4726219

11168306

3688704

4910598

6.92

0.40

4.56

0.51

5.36

Reference CPS

7244576

254489

7458544

174806

%RSD

6.61

1.02

4.14

1.01

7.471458600

8110317

4717755

10909794

3515322

4587349

3

2

3

2

3

CPS

6274577

265242

8140527

159650

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.06070

313.39803

2.05158

72.15508

566.03934

2.61020

0.01677

0.39868

0.00440

0.02254

-0.05059

3837.67587

79.30623

240.02587

36.99427

158.60411

47.88951

3.85449

27.03294

23.39960

2.41846

0.09666

41.70196

1.39677

33.56633

-0.01263

0.02261

0.06931

1.53035

156.69902

1.02579

36.07754

283.01967

1.30510

0.00839

0.19934

0.00220

0.01127

-0.02529

1918.83794

39.65312

120.01294

18.49713

79.30205

23.94476

1.92725

13.51647

11.69980

1.20923

0.04833

20.85098

0.69839

16.78317

-0.00632

0.01130

0.03465

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

109.5

93.7

105.1

88.5

104.6

108.5

87.2

114.6

103.9

97.8

100.5

107.7

108.0

111.7

109.4

101.9

102.1

97.6

97.6

101.7

102.8

%Recovery

103.8

102.1

93.5

96.0

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.47399

23.41440

5.25520

0.88464

20.92618

10.84909

4.35798

5.72926

5.19536

9.78089

10.04714

2.15404

54.00709

2.23457

5.46771

50.96534

51.07241

97.61196

97.61902

101.65222

5.13836

Meas Value

5.18918

0.51045
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ug/l

ug/l
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb
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Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110
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110
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110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110
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90

90

90

90
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90
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97.5
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100.9

99.1

98.9

98.0

98.8

98.5

98.9

102.8
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95.3

93.8
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97.1
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98.0

98.4

97.7
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100

100

100

50

100

100

100

100

100

2500

100

100

2500
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2500
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ExpectedValue

100

100

200
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ug/l
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ug/l
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ug/l
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98.86867

98.04574

98.82842
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2473.50039

102.78501

99.63638

2470.53964

2382.17512
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2471.34737

2426.81452

97.01582
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97.96648

98.40525

195.48003
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2
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

103.84772

1.32152

400.02646

599.54490

210.52041

32.76249

918.66212

239.55940

662.86042

78.68279

3423.95320

149979.69196

412.79323

118.39129

37403.42891

30110.03340

597.22068

7382.26787

117574.45168

976.59726

FinalConcentration

40.32099

10.41812

44.76731

924.84008

51.92386

0.66076

200.01323

299.77245

105.26020

16.38125

459.33106

119.77970

331.43021

39.34139

1711.97660

74989.84598

206.39662

59.19565

18701.71445

15055.01670

298.61034

3691.13394

58787.22584

488.29863

Meas Value

20.16050

5.20906

22.38365

462.42004

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T20:14:38-05:00

Type Sample

VialNumber 2307

Sample Name 160-34268-B-15-A

Data File Name 056SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.6

100.7

101.3

94.1

94.3

Lower Limit

80

80

80

80

%Recovery

90.3

114.0

120.6

94.9

98.61547904

8655925

4726219

11168306

3688704

4910598

1.35

0.98

1.90

0.58

2.22

Reference CPS

7244576

254489

7458544

174806

%RSD

1.13

0.64

1.72

2.12

2.681526667

8273490

4761527

11313689

3471054

4629779

3

2

3

2

3

CPS

6539073

290160

8996362

165921

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.90882

365.65082

2.19157

69.86903

837.90118

2.79553

0.02410

0.66106

0.01001

0.01993

0.11633

4164.10640

45.58590

120.13707

18.23080

91.86490

40.09645

4.66820

37.66477

21.16897

2.41691

0.15925

33.94314

1.32152

28.39333

-0.00968

0.03530

0.11948

1.45441

182.82541

1.09579

34.93452

418.95059

1.39776

0.01205

0.33053

0.00500

0.00996

0.05816

2082.05320

22.79295

60.06853

9.11540

45.93245

20.04822

2.33410

18.83238

10.58449

1.20845

0.07962

16.97157

0.66076

14.19667

-0.00484

0.01765

0.05974

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce

Pr

Nd

Sm
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Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

125.85602

1.37935

480.96006

529.75392

239.26927

38.98590

989.77847

291.07299

783.94160

99.40396

3290.97466

148425.47511

479.39286

136.07965

32068.07418

36155.82248

712.63699

8580.76275

131973.78939

1132.25538

FinalConcentration

46.32028

10.13934

44.70532

1264.36602

62.92801

0.68967

240.48003

264.87696

119.63463

19.49295

494.88924

145.53650

391.97080

49.70198

1645.48733

74212.73756

239.69643

68.03983

16034.03709

18077.91124

356.31849

4290.38138

65986.89469

566.12769

Meas Value

23.16014

5.06967

22.35266

632.18301

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T20:21:16-05:00

Type Sample

VialNumber 2308

Sample Name 160-34268-B-16-A

Data File Name 057SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.9

103.7

103.8

96.4

95.6

Lower Limit

80

80

80

80

%Recovery

91.2

110.8

115.6

94.4

99.91547904

8655925

4726219

11168306

3688704

4910598

1.00

1.34

0.87

0.53

1.85

Reference CPS

7244576

254489

7458544

174806

%RSD

0.47

0.12

0.74

1.87

0.041546386

8471427

4900243

11597781

3557392

4696168

3

2

3

2

3

CPS

6610322

282040

8622016

165083

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.89566

532.40036

2.01455

65.40823

1138.54299

3.02494

0.02529

0.58564

0.01110

0.02073

0.05059

3857.79967

49.85524

133.20918

20.40275

101.55751

39.20176

6.17889

43.98343

21.99514

2.53927

0.21185

34.80981

1.37935

37.50213

-0.00384

0.04867

0.13009

1.94783

266.20018

1.00727

32.70411

569.27149

1.51247

0.01264

0.29282

0.00555

0.01036

0.02529

1928.89983

24.92762

66.60459

10.20138

50.77876

19.60088

3.08945

21.99172

10.99757

1.26963

0.10593

17.40491

0.68967

18.75106

-0.00192

0.02433

0.06504

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd
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Cd

Sn
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Te
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Nb
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Pd

2

3
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

80.18031

1.32120

310.18900

324.81436

126.28910

23.90570

586.53165

160.05567

522.16654

172.84028

1763.55972

236487.13064

219.00016

79.18020

21888.90457

31871.47704

392.96678

7419.55100

64597.90117

1224.43768

FinalConcentration

36.02599

12.44430

50.48640

714.19331

40.09016

0.66060

155.09450

162.40718

63.14455

11.95285

293.26582

80.02783

261.08327

86.42014

881.77986

118243.56532

109.50008

39.59010

10944.45229

15935.73852

196.48339

3709.77550

32298.95059

612.21884

Meas Value

18.01299

6.22215

25.24320

357.09665

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T20:27:53-05:00

Type Sample

VialNumber 2309

Sample Name 160-34268-B-17-A

Data File Name 058SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 8:32 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.6

102.0

101.3

96.3

96.8

Lower Limit

80

80

80

80

%Recovery

95.0

113.9

119.5

95.5

101.41547904

8655925

4726219

11168306

3688704

4910598

1.37

0.65

0.52

0.36

1.25

Reference CPS

7244576

254489

7458544

174806

%RSD

0.36

0.65

0.54

1.03

0.981569313

8531829

4820196

11311825

3551333

4754706

3

2

3

2

3

CPS

6881885

289952

8915784

166860

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.86534

246.31950

2.35896

64.87234

377.91392

2.83321

0.01991

0.31260

0.00633

0.01953

0.03523

2621.03812

44.04122

106.91438

15.89340

75.08267

30.66628

3.17785

24.61962

25.00684

2.75954

0.12480

35.91288

1.32120

18.67651

-0.01085

0.02371

0.06369

0.93267

123.15975

1.17948

32.43617

188.95696

1.41660

0.00995

0.15630

0.00317

0.00977

0.01761

1310.51906

22.02061

53.45719

7.94670

37.54134

15.33314

1.58892

12.30981

12.50342

1.37977

0.06240

17.95644

0.66060

9.33826

-0.00543

0.01185

0.03184

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb
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Th
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Hf
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Pt
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Nb
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Ru
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

63.54940

1.35694

224.79353

226.68697

33.96628

20.13354

411.12015

64.49063

446.45729

93.81048

1004.75155

263913.70393

41.44766

36.94950

14932.82459

30047.49797

262.68616

8840.09318

38701.81937

1454.83939

FinalConcentration

35.45192

16.17484

57.84762

343.16201

31.77470

0.67847

112.39677

113.34348

16.98314

10.06677

205.56007

32.24531

223.22865

46.90524

502.37577

131956.85197

20.72383

18.47475

7466.41230

15023.74899

131.34308

4420.04659

19350.90969

727.41970

Meas Value

17.72596

8.08742

28.92381

171.58100

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T20:34:35-05:00

Type Sample

VialNumber 2310

Sample Name 160-34268-B-18-A

Data File Name 059SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.8

102.3

100.5

96.1

95.6

Lower Limit

80

80

80

80

%Recovery

95.5

119.6

126.1

98.0

102.41547904

8655925

4726219

11168306

3688704

4910598

1.19

0.96

0.61

1.98

0.25

Reference CPS

7244576

254489

7458544

174806

%RSD

1.35

0.28

1.18

3.42

0.681585471

8639635

4834450

11223260

3543168

4692637

3

2

3

2

3

CPS

6921093

304372

9408170

171365

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.30640

91.96054

2.62059

68.07321

20.26485

3.03039

0.01294

0.18067

0.00270

0.01490

0.05176

2037.62491

44.72006

102.97062

15.11489

72.36315

27.73102

0.34330

0.07681

25.93182

2.48353

0.15467

70.78325

1.35694

3.22604

-0.01289

0.00365

0.02197

0.65320

45.98027

1.31029

34.03660

10.13243

1.51519

0.00647

0.09033

0.00135

0.00745

0.02588

1018.81246

22.36003

51.48531

7.55744

36.18158

13.86551

0.17165

0.03841

12.96591

1.24177

0.07733

35.39163

0.67847

1.61302

-0.00644

0.00183

0.01098

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

56.63680

1.42886

153.37164

203.07650

38.99701

25.39845

395.87115

81.96959

398.78548

94.63862

1035.83882

261808.47439

39.68790

34.73135

14620.72487

25996.68489

188.05045

7212.34976

38078.34356

1238.61948

FinalConcentration

33.79434

15.46681

55.84675

275.55115

28.31840

0.71443

76.68582

101.53825

19.49850

12.69922

197.93558

40.98480

199.39274

47.31931

517.91941

130904.23720

19.84395

17.36567

7310.36244

12998.34245

94.02523

3606.17488

19039.17178

619.30974

Meas Value

16.89717

7.73340

27.92337

137.77558

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T20:41:15-05:00

Type Sample

VialNumber 2311

Sample Name 160-34268-B-19-A

Data File Name 060SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 8:46 PM on:6/20/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.2

101.8

100.8

96.7

96.8

Lower Limit

80

80

80

80

%Recovery

96.9

120.6

128.0

98.0

103.91547904

8655925

4726219

11168306

3688704

4910598

0.77

0.26

0.48

0.07

1.50

Reference CPS

7244576

254489

7458544

174806

%RSD

0.82

0.35

1.00

3.06

0.321607870

8671019

4810626

11255061

3566119

4751190

3

2

3

2

3

CPS

7018161

306806

9545544

171363

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.93537

93.37175

2.45750

65.97196

22.24416

2.54939

0.01505

0.20977

0.00324

0.02215

0.00520

1243.57351

47.10341

109.35610

16.00470

76.39468

32.02982

0.31566

0.10315

25.81350

2.63521

0.12499

54.90317

1.42886

2.76298

-0.01080

0.00094

0.01839

0.46769

46.68588

1.22875

32.98598

11.12208

1.27470

0.00752

0.10489

0.00162

0.01108

0.00260

621.78676

23.55170

54.67805

8.00235

38.19734

16.01491

0.15783

0.05157

12.90675

1.31761

0.06249

27.45158

0.71443

1.38149

-0.00540

0.00047

0.00920

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

55.52934

1.45120

154.32600

211.24910

38.65541

28.21585

401.43245

80.79795

448.79845

110.07023

1051.97683

259630.74888

39.55315

34.54538

17682.18074

31164.02028

173.19922

8622.23914

44030.39503

1468.83028

FinalConcentration

33.77632

15.10439

77.01071

292.39544

5.55293

0.14512

15.43260

21.12491

3.86554

2.82159

40.14324

8.07980

44.87985

11.00702

105.19768

25963.07489

3.95532

3.45454

1768.21807

3116.40203

17.31992

862.22391

4403.03950

146.88303

Meas Value

3.37763

1.51044

7.70107

29.23954

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T20:47:55-05:00

Type Sample

VialNumber 2312

Sample Name 160-34268-B-19-A SD

Data File Name 061SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 8:52 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.4

106.1

104.6

101.4

101.5

Lower Limit

80

80

80

80

%Recovery

100.9

108.6

112.8

101.5

106.11547904

8655925

4726219

11168306

3688704

4910598

1.24

1.02

1.72

1.50

1.06

Reference CPS

7244576

254489

7458544

174806

%RSD

1.74

1.58

1.08

2.69

0.561642380

9126831

5016379

11683236

3738559

4986376

3

2

3

2

3

CPS

7308589

276351

8409909

177381

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.47000

90.17701

2.35503

69.06872

21.40047

2.58377

0.01778

0.27353

-0.00028

0.02781

-0.32311

1285.69024

46.62252

108.56748

15.88163

76.26019

31.08691

0.28609

0.00657

25.99151

2.36252

0.43453

55.32852

1.45120

1.95359

-0.04757

-0.00172

-0.06765

0.04700

9.01770

0.23550

6.90687

2.14005

0.25838

0.00178

0.02735

-0.00003

0.00278

-0.03231

128.56902

4.66225

10.85675

1.58816

7.62602

3.10869

0.02861

0.00066

2.59915

0.23625

0.04345

5.53285

0.14512

0.19536

-0.00476

-0.00017

-0.00677

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

999.50315

1.70681

1081.04838

1464.40160

953.55345

388.11320

1710.86247

102.93000

1078.96361

822.80607

3116.64321

253272.75022

1042.41981

1027.19443

47793.19562

103785.25002

926.99552

19777.68233

104347.52852

1916.44073

FinalConcentration

181.78155

120.86794

235.22838

7819.39258

499.75157

0.85341

540.52419

732.20080

476.77673

194.05660

855.43123

51.46500

539.48181

411.40304

1558.32160

126636.37511

521.20990

513.59722

23896.59781

51892.62501

463.49776

9888.84117

52173.76426

958.22036

Meas Value

90.89078

60.43397

117.61419

3909.69629

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T20:54:35-05:00

Type Sample

VialNumber 2401

Sample Name 160-34268-A-19-C MS

Data File Name 062SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 8:59 PM on:6/20/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.2

99.5

98.4

92.8

91.9

Lower Limit

80

80

80

80

%Recovery

89.2

121.7

125.0

95.3

97.81547904

8655925

4726219

11168306

3688704

4910598

1.80

0.74

1.27

0.53

1.08

Reference CPS

7244576

254489

7458544

174806

%RSD

0.39

1.30

0.31

3.36

0.601513133

8241602

4703447

10993269

3421496

4514509

3

2

3

2

3

CPS

6465215

309713

9323976

166600

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

193.51518

1093.53229

999.35099

1095.01146

1056.74559

4.98920

0.03441

577.86174

0.01636

0.02257

-0.00341

2138.45098

53.19046

124.32888

20.43206

110.63705

1029.30791

195.13355

954.05767

954.99535

224.99322

0.51539

45.30274

1.70681

445.20267

-0.00458

0.06436

0.06930

96.75759

546.76614

499.67549

547.50573

528.37279

2.49460

0.01720

288.93087

0.00818

0.01128

-0.00170

1069.22549

26.59523

62.16444

10.21603

55.31852

514.65396

97.56678

477.02884

477.49768

112.49661

0.25769

22.65137

0.85341

222.60133

-0.00229

0.03218

0.03465

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1013.60467

1.82192

1119.30195

1209.09653

947.31106

341.67434

1623.30525

47.47322

1152.73618

845.06859

2074.62480

259653.37553

1005.81455

1029.50555

22497.13555

107066.34703

968.42134

20533.76612

51805.48248

2348.25280

FinalConcentration

193.84127

130.61560

255.51972

7916.95084

506.80234

0.91096

559.65098

604.54827

473.65553

170.83717

811.65263

23.73661

576.36809

422.53429

1037.31240

129826.68776

502.90728

514.75278

11248.56778

53533.17351

484.21067

10266.88306

25902.74124

1174.12640

Meas Value

96.92064

65.30780

127.75986

3958.47542

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T21:01:05-05:00

Type Sample

VialNumber 2402

Sample Name 160-34268-A-19-D MSD

Data File Name 063SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 9:05 PM on:6/20/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.0

100.8

92.3

93.7

86.4

Lower Limit

80

80

80

80

%Recovery

83.2

120.3

115.7

97.3

92.41547904

8655925

4726219

11168306

3688704

4910598

9.09

0.82

9.83

0.25

9.46

Reference CPS

7244576

254489

7458544

174806

%RSD

7.42

1.14

7.07

3.10

8.551430220

7793064

4762072

10302793

3455365

4240312

3

2

3

2

3

CPS

6027948

306217

8630640

170009

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

209.64533

1169.53340

1013.26939

1168.34395

1128.16796

5.50429

0.02990

525.23650

0.01521

0.02695

-0.00872

2377.53627

50.10403

110.45324

15.71187

73.44342

1091.70885

212.42270

1036.67632

1021.21083

227.03457

0.44480

50.55623

1.82192

467.99551

-0.00717

0.06754

0.03366

104.82267

584.76670

506.63470

584.17197

564.08398

2.75214

0.01495

262.61825

0.00761

0.01348

-0.00436

1188.76814

25.05201

55.22662

7.85593

36.72171

545.85442

106.21135

518.33816

510.60541

113.51728

0.22240

25.27812

0.91096

233.99776

-0.00359

0.03377

0.01683

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

160.58834

1.46907

166.34353

583.88537

233.49075

123.13282

485.47561

79.30178

532.41546

257.88797

1051.40364

251256.14792

79.25989

133.81100

14906.64217

26174.38931

1677.83023

8680.11759

38263.69937

1262.94205

FinalConcentration

126.36977

24.65924

1929.35589

1069.92180

80.29417

0.73453

83.17176

291.94268

116.74537

61.56641

242.73780

39.65089

266.20773

128.94398

525.70182

125628.07396

39.62995

66.90550

7453.32109

13087.19465

838.91512

4340.05880

19131.84969

631.47102

Meas Value

63.18489

12.32962

964.67795

534.96090

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T21:07:37-05:00

Type Sample

VialNumber 2403

Sample Name 160-34268-B-19-A PDS

Data File Name 064SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 9:12 PM on:6/20/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.1

99.4

100.8

94.4

96.5

Lower Limit

80

80

80

80

%Recovery

90.6

112.0

121.5

93.3

100.61547904

8655925

4726219

11168306

3688704

4910598

1.04

0.93

0.93

1.31

0.28

Reference CPS

7244576

254489

7458544

174806

%RSD

0.22

1.00

0.64

1.39

0.621557255

8574085

4696792

11262194

3483950

4736711

3

2

3

2

3

CPS

6563331

285095

9061479

163029

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

41.15732

144.55570

3.47959

101.97920

42.87141

2.60820

0.06121

106.77555

0.00518

0.01595

-0.04836

1217.40660

44.93447

104.71459

15.23028

74.13468

231.22701

39.27912

9.79498

66.04151

104.36115

0.19380

52.84859

1.46907

105.44788

-0.00650

0.00641

0.02588

20.57866

72.27785

1.73980

50.98960

21.43571

1.30410

0.03060

53.38777

0.00259

0.00797

-0.02418

608.70330

22.46724

52.35729

7.61514

37.06734

115.61350

19.63956

4.89749

33.02076

52.18058

0.09690

26.42430

0.73453

52.72394

-0.00325

0.00321

0.01294

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.23721

-0.00321

0.03554

0.05745

0.01188

0.84175

-0.20125

0.44899

0.06117

0.29949

31.97466

0.31532

0.20981

0.34049

0.21294

3.86220

FinalConcentration

0.31755

-0.01600

43.62885

3.97899

3.14617

14.04412

9.08593

-3.83679

0.11860

-0.00160

0.01777

0.02872

0.00594

0.42087

-0.10062

0.22450

0.03058

0.14975

15.98733

0.15766

0.10491

0.17025

0.10647

1.93110

Meas Value

0.15878

-0.00800

21.81443

1.98950

1.57308

7.02206

4.54296

-1.91840

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 430244

Operator CB 7700

Acq Date Time 2019-06-20T21:14:16-05:00

Type Sample

VialNumber 2404

Sample Name MB 160-430244/1-A

Data File Name 065SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 9:19 PM on:6/20/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

100.5

Lower Limit

80

80

80

80

80

80

80

80

103.6

105.3

104.9

101.3

102.9

98.7

1547904

8655925

4726219

11168306

3688704

4910598

1.13

4.29

0.99

3.55

1.55

Reference CPS

7244576

254489

7458544

174806

4787447

11492451

3639922

4933002

%RSD

1.03

3.72

1.21

2.38

1.39

3

2

3

CPS

6982074

254907

7653120

181094

1630328

9079209

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

96.4

100.2

102.6

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00186

0.04979

-0.11053

0.48458

0.35951

0.95988

0.00261

0.00316

-0.00007

0.00269

0.02569

2.27009

0.00067

-0.03101

0.01245

0.00119

0.00264

0.00424

0.00050

-0.00027

-0.02997

0.03675

-0.00166

0.40013

0.12382

0.05745

0.06455

-0.00661

0.00093

0.02490

-0.05526

0.24229

0.17975

0.47994

0.00131

0.00158

-0.00003

0.00134

0.01285

1.13505

0.00034

-0.01551

0.00622

0.00060

0.00132

0.00212

0.00025

-0.00014

-0.01498

0.01837

-0.00083

0.20006

0.06191

0.02872

0.03227

-0.00331

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te
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Ba
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Ce
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Pd

Ag

Cd

Sn
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Nb

Mo

Ru

2

3
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

105.8

94.0

105.8

81.4

104.3

107.9

105.0

113.6

106.4

99.3

101.8

107.7

106.3

113.1

108.5

99.5

104.2

99.1

96.8

97.8

100.4

%Recovery

101.0

99.4

99.5

94.4

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.29124

23.48986

5.28866

0.81432

20.86841

10.79002

5.24831

5.67755

5.32132

9.92957

10.17625

2.15354

53.14387

2.26181

5.42446

49.73184

52.10208

99.09420

96.77350

97.79630

5.02115

Meas Value

5.04947

0.49691

99.53831

47.19321

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T21:21:01-05:00

Type CRI

VialNumber 1101
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DataPath C:\ICPMH\1\DATA\062019B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.0

103.5

101.8

102.7

101.8

Lower Limit

80

80

80
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%Recovery

96.7

99.8

102.9

97.3

101.41547904

8655925

4726219

11168306

3688704

4910598

0.56

0.58

1.03

0.52

1.03

Reference CPS

7244576

254489

7458544

174806

%RSD
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0.88

0.93

1.26
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9088869

4892175

11366256

3787482

4996920

3

2

3

2

3

CPS
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254006
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170126

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120
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120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

102.7

104.2

114.1

107.6

110.3

101.6

90.7

108.7

104.5

106.5

100.6

105.9

109.0

109.7

111.1

106.7

104.9

102.9

104.1

103.0

103.5

99.5

107.7

105.8

108.0

111.4

114.7

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.05320

3.12499

22.81795

2.15140

1.10265

10.15865

9.07070

5.43572

10.45282

1.06464

5.03095

2.11816

2.17989

10.96751

2.22247

2.13441

10.49044

2.05895

0.52069

2.05994

5.17562

9.95468

1.07679

5.28866

10.80383

11.13922
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3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2
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193
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165
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165
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208

209

232

238

178
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197
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139
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147
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W
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

97.5

98.6

96.9

98.2

97.7

100.1

102.0

98.6

98.0

96.9

96.9

96.9

97.4

101.3

98.3

94.8

93.1

93.7

97.1

96.7

96.5

%Recovery

95.5

98.2

99.3

93.2

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

97.51779

49.31357

48.43483

98.19883

97.71431

100.14125

50.98018

98.57843

97.96731

96.93509

96.85310

96.88487

2435.46940

101.27776

98.25362

2370.25492

2327.74588

2343.45296

2428.14570

2416.38854

96.54303

Meas Value

95.49250

98.16440

198.63840

2330.35285

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T21:27:43-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 067_CCV.D

DataPath C:\ICPMH\1\DATA\062019B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.4

104.1

100.8

99.7

97.7

Lower Limit

80

80

80

80

%Recovery

93.4

96.7

102.0

98.8

103.41547904

8655925

4726219

11168306

3688704

4910598

0.26

0.46

1.75

0.38

0.36

Reference CPS

7244576

254489

7458544

174806

%RSD

0.41

0.82

0.26

1.37

0.761601230

8864954

4921581

11256306

3678870

4795424

3

2

3

2

3

CPS

6763207

246050

7610892

172670

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

95.5

98.1

99.1

96.5

96.6

95.4

93.4

94.6

98.7

95.5

98.1

98.9

98.0

97.4

97.5

96.9

99.9

97.4

95.8

99.8

99.8

97.9

99.3

96.9

97.5

98.6

98.9

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.10372

98.09599

99.08698

96.48665

96.58595

95.35826

93.37231

94.61763

98.67888

9.55310

98.13808

98.87062

98.02249

97.43503

97.53942

96.93467

99.87312

19.48714

95.77055

99.75439

49.87631

97.94886

99.29359

48.43483

97.51690

98.60742

9.89044

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193
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165

165
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115

115
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205

208

209
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238
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107
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125
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Tl
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Bi

Th
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W
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.01133

0.12997

-0.29149

-0.34626

-0.01565

0.13861

0.00227

0.00169

0.00197

0.01591

0.00250

0.33495

0.00443

-0.00281

-0.06649

-0.09558

-3.92182

-5.00238

-13.91692

-0.00265

Meas Value

0.00851

-0.00483

11.91312

-3.08002

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T21:34:21-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 068_CCB.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 9:39 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.1

105.0

102.5

101.2

101.0

Lower Limit

80

80

80

80

%Recovery

97.6

104.6

104.9

106.6

104.81547904

8655925

4726219

11168306

3688704

4910598

0.63

0.50

0.71

0.77

0.77

Reference CPS

7244576

254489

7458544

174806

%RSD

0.89

1.49

0.35

4.02

0.991622459

9099653

4961482

11445078

3732185

4961536

3

2

3

2

3

CPS

7069509

266269

7826842

186424

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.06923

0.01332

0.08043

0.01120

0.00458

0.01034

0.02387

0.55494

0.00344

0.00359

0.34874

-0.02602

0.00565

0.00588

0.00623

0.00590

0.00548

0.00424

-0.00083

-0.01860

-0.02287

-0.00139

0.01514

0.12997

-0.03124

-0.00164

0.00582

-0.00603

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

923.37775

0.74398

929.77024

916.54988

942.49518

432.08122

983.95160

0.00168

924.06893

936.07501

958.10878

9531.45618

912.87180

960.38458

9329.14223

9470.59681

939.81005

9409.14010

10156.41906

974.29369

FinalConcentration

100.11589

100.34618

210.53993

9438.44126

461.68887

0.37199

464.88512

458.27494

471.24759

216.04061

491.97580

0.00084

462.03447

468.03751

479.05439

4765.72809

456.43590

480.19229

4664.57112

4735.29840

469.90503

4704.57005

5078.20953

487.14685

Meas Value

50.05794

50.17309

105.26997

4719.22063

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T21:41:07-05:00

Type Sample

VialNumber 2405

Sample Name LCS 160-430244/2-A

Data File Name 069SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 9:45 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.1

104.5

101.0

98.6

97.9

Lower Limit

80

80

80

80

%Recovery

88.1

95.4

95.4

100.7

103.01547904

8655925

4726219

11168306

3688704

4910598

1.72

1.33

1.25

1.44

1.56

Reference CPS

7244576

254489

7458544

174806

%RSD

1.23

1.86

0.98

3.14

0.851594857

8574330

4937533

11284789

3635812

4807786

3

2

3

2

3

CPS

6380675

242876

7113385

176041

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

193.56794

1002.03607

1011.01085

1001.08214

1021.51759

0.30446

0.49047

954.14310

0.01798

0.04078

0.09164

976.29212

0.02589

0.02676

0.00688

0.01931

982.66153

195.94350

957.20059

969.38022

464.49880

0.08983

0.01669

0.74398

481.16124

-0.00842

0.05721

0.01005

96.78397

501.01804

505.50543

500.54107

510.75880

0.15223

0.24523

477.07155

0.00899

0.02039

0.04582

488.14606

0.01295

0.01338

0.00344

0.00965

491.33076

97.97175

478.60030

484.69011

232.24940

0.04492

0.00835

0.37199

240.58062

-0.00421

0.02860

0.00503

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.37180

0.06895

2.52765

12.48525

1.00415

1.00927

355.41127

0.30567

1.76370

1.38935

23.51685

590.41109

0.31895

1.58431

4501.00849

540.69534

136.23002

1587.77715

23331.96285

6.11032

FinalConcentration

1.99023

0.01356

31.59021

7920.25381

0.18590

0.03447

1.26382

6.24262

0.50208

0.50464

177.70563

0.15284

0.88185

0.69467

11.75843

295.20555

0.15948

0.79216

2250.50424

270.34767

68.11501

793.88857

11665.98143

3.05516

Meas Value

0.99511

0.00678

15.79510

3960.12690

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T21:47:41-05:00

Type Sample

VialNumber 2406

Sample Name 160-34344-C-4-A

Data File Name 070SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 9:52 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.7

99.7

101.1

96.8

98.1

Lower Limit

80

80

80

80

%Recovery

91.2

93.3

98.5

100.8

105.41547904

8655925

4726219

11168306

3688704

4910598

0.38

1.79

1.50

0.97

1.15

Reference CPS

7244576

254489

7458544

174806

%RSD

0.89

1.82

0.29

3.16

1.351631050

8889712

4711301

11290229

3571283

4819132

3

2

3

2

3

CPS

6604309

237446

7346961

176208

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.81182

0.84706

0.69690

0.41473

13.84514

0.01053

0.02406

3.38343

0.00397

0.03880

-0.03201

39.26584

0.48759

0.92886

0.13803

0.49271

0.10799

0.05044

0.04292

0.65401

0.58855

-0.06374

0.06226

0.06895

0.91026

-0.00717

-0.00255

-0.01691

0.40591

0.42353

0.34845

0.20737

6.92257

0.00526

0.01203

1.69171

0.00198

0.01940

-0.01601

19.63292

0.24380

0.46443

0.06901

0.24636

0.05399

0.02522

0.02146

0.32701

0.29428

-0.03187

0.03113

0.03447

0.45513

-0.00359

-0.00128

-0.00845

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.12986

0.04849

1.99379

8.66115

0.93102

1.01748

439.13431

0.06013

0.56506

0.37931

44.82796

247.83026

0.19465

5.88409

4473.90731

87.12882

33.37955

947.45892

34341.19228

1.02145

FinalConcentration

1.42196

-0.01553

37.70371

6699.79680

0.06493

0.02424

0.99689

4.33058

0.46551

0.50874

219.56715

0.03006

0.28253

0.18965

22.41398

123.91513

0.09733

2.94204

2236.95365

43.56441

16.68977

473.72946

17170.59614

0.51073

Meas Value

0.71098

-0.00777

18.85186

3349.89840

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T21:54:26-05:00

Type Sample

VialNumber 2407

Sample Name 160-34344-C-5-A

Data File Name 071SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 9:59 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.6

102.5

104.0

99.0

100.7

Lower Limit

80

80

80

80

%Recovery

93.5

98.2

101.5

103.7

108.91547904

8655925

4726219

11168306

3688704

4910598

1.30

0.64

0.90

0.42

0.62

Reference CPS

7244576

254489

7458544

174806

%RSD

0.54

0.63

0.53

2.60

0.761686258

8966720

4846076

11613756

3653533

4943592

3

2

3

2

3

CPS

6773582

249985

7571903

181201

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.18535

0.35543

0.46899

0.08754

111.77471

0.00641

0.03035

1.35330

0.00286

0.03865

-0.02433

38.68617

0.07642

0.14333

0.02251

0.06682

0.01740

0.04016

0.00396

0.35825

0.31071

-0.03279

0.01387

0.04849

1.35491

-0.00309

-0.00248

-0.00863

0.09267

0.17771

0.23449

0.04377

55.88735

0.00320

0.01518

0.67665

0.00143

0.01932

-0.01217

19.34308

0.03821

0.07167

0.01126

0.03341

0.00870

0.02008

0.00198

0.17913

0.15536

-0.01640

0.00693

0.02424

0.67745

-0.00155

-0.00124

-0.00432

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.87154

0.17478

1.20579

9.85864

0.91073

-0.42825

443.64352

0.06144

0.43484

0.45154

47.39662

254.42566

0.13246

6.00131

4382.55250

118.42542

4.25832

896.82993

33782.66778

1.38800

FinalConcentration

1.66967

-0.09839

85.83130

6982.54487

0.08715

0.01748

0.12058

0.98586

0.09107

-0.04283

44.36435

0.00614

0.04348

0.04515

4.73966

25.44257

0.01325

0.60013

438.25525

11.84254

0.42583

89.68299

3378.26678

0.13880

Meas Value

0.16697

-0.00984

8.58313

698.25449

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T22:01:09-05:00

Type Sample

VialNumber 2408

Sample Name 160-34344-C-5-A SD

Data File Name 072SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 10:06 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

108.8

105.7

105.9

102.3

103.7

Lower Limit

80

80

80

80

%Recovery

97.1

100.9

105.4

103.3

108.21547904

8655925

4726219

11168306

3688704

4910598

2.46

1.95

0.68

0.96

1.79

Reference CPS

7244576

254489

7458544

174806

%RSD

0.86

0.73

0.09

1.62

1.381674608

9413951

4994867

11822796

3773875

5092328

3

2

3

2

3

CPS

7035333

256737

7863848

180556

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.17349

0.90684

0.74747

0.05486

124.76043

0.03842

0.19137

3.75734

-0.00509

0.09908

-0.32602

37.82792

0.05732

0.13569

0.02317

0.04890

0.01954

0.01934

-0.01196

1.58277

0.19213

-0.31872

0.01870

0.17478

0.53543

-0.08106

-0.00212

-0.11261

0.01735

0.09068

0.07475

0.00549

12.47604

0.00384

0.01914

0.37573

-0.00051

0.00991

-0.03260

3.78279

0.00573

0.01357

0.00232

0.00489

0.00195

0.00193

-0.00120

0.15828

0.01921

-0.03187

0.00187

0.01748

0.05354

-0.00811

-0.00021

-0.01126

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

949.94390

0.26696

952.40782

961.04291

986.72689

464.57048

1460.46181

0.06923

958.92124

960.32782

1027.55504

10065.99729

953.08904

984.00193

13565.98400

9635.07641

944.67116

10525.79455

44640.87299

977.06592

FinalConcentration

101.97847

102.14694

226.05344

16151.88315

474.97195

0.13348

476.20391

480.52145

493.36345

232.28524

730.23090

0.03461

479.46062

480.16391

513.77752

5032.99864

476.54452

492.00096

6782.99200

4817.53820

472.33558

5262.89727

22320.43650

488.53296

Meas Value

50.98924

51.07347

113.02672

8075.94158

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T22:07:51-05:00

Type Sample

VialNumber 2409

Sample Name 160-34344-C-5-B MS

Data File Name 073SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 10:12 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.2

101.2

101.5

97.7

98.8

Lower Limit

80

80

80

80

%Recovery

88.0

92.7

96.2

96.8

101.71547904

8655925

4726219

11168306

3688704

4910598

1.13

0.74

0.54

0.64

1.08

Reference CPS

7244576

254489

7458544

174806

%RSD

0.26

1.34

0.67

2.15

1.691573698

8503490

4783319

11331556

3603781

4849594

3

2

3

2

3

CPS

6375317

235801

7178004

169247

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

194.62590

1002.82706

999.05431

1015.12490

1138.82345

0.10020

0.23064

988.85564

0.02363

0.04481

-0.08246

999.61888

0.09679

0.16550

0.03158

0.07350

980.29945

198.42262

972.13734

983.55711

469.31836

-0.00060

0.01786

0.26696

490.74293

-0.01110

0.05782

0.01508

97.31295

501.41353

499.52715

507.56245

569.41172

0.05010

0.11532

494.42782

0.01182

0.02241

-0.04123

499.80944

0.04839

0.08275

0.01579

0.03675

490.14972

99.21131

486.06867

491.77856

234.65918

-0.00030

0.00893

0.13348

245.37147

-0.00555

0.02891

0.00754

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

924.55042

0.16715

931.18528

940.80019

970.19856

461.21192

1415.05835

0.06617

935.33783

940.12490

1003.55781

9886.96631

927.73783

970.86953

13438.11521

9606.82993

994.21773

10418.16935

44501.66434

970.82505

FinalConcentration

99.43868

100.98003

223.91190

16194.01360

462.27521

0.08357

465.59264

470.40009

485.09928

230.60596

707.52917

0.03309

467.66892

470.06245

501.77891

4943.48316

463.86892

485.43477

6719.05760

4803.41497

497.10886

5209.08468

22250.83217

485.41252

Meas Value

49.71934

50.49002

111.95595

8097.00680

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T22:14:25-05:00

Type Sample

VialNumber 2410

Sample Name 160-34344-C-5-C MSD

Data File Name 074SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 10:19 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.1

101.5

102.4

97.9

98.1

Lower Limit

80

80

80

80

%Recovery

87.7

91.3

95.3

96.4

102.61547904

8655925

4726219

11168306

3688704

4910598

1.88

0.85

0.84

0.81

0.59

Reference CPS

7244576

254489

7458544

174806

%RSD

1.49

1.07

0.48

2.57

0.451588805

8576209

4798527

11432063

3613075

4819618

3

2

3

2

3

CPS

6350783

232229

7107879

168458

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

190.12786

979.62362

965.19686

1009.76580

1126.93405

0.06130

0.15280

970.43241

0.01941

0.03855

-0.09268

981.34677

0.09422

0.15279

0.02818

0.08099

963.76078

192.68918

949.95546

957.24902

457.46775

0.06220

0.01650

0.16715

480.08267

-0.00592

0.05143

0.02979

95.06393

489.81181

482.59843

504.88290

563.46703

0.03065

0.07640

485.21621

0.00971

0.01927

-0.04634

490.67339

0.04711

0.07640

0.01409

0.04049

481.88039

96.34459

474.97773

478.62451

228.73387

0.03110

0.00825

0.08357

240.04133

-0.00296

0.02571

0.01489

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.26949

0.12677

4.70381

15.74327

2.42099

1.14964

118.15666

1.83963

6.34012

3.27623

124.14011

2789.38877

1.18968

4.25202

2772.06443

3103.50752

376.10455

6733.02437

15969.54674

47.38964

FinalConcentration

2.37936

0.10396

32.55530

3473.78246

0.63474

0.06339

2.35190

7.87163

1.21050

0.57482

59.07833

0.91982

3.17006

1.63812

62.07006

1394.69439

0.59484

2.12601

1386.03221

1551.75376

188.05227

3366.51219

7984.77337

23.69482

Meas Value

1.18968

0.05198

16.27765

1736.89123

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T22:20:58-05:00

Type Sample

VialNumber 2411

Sample Name 160-34344-C-6-A

Data File Name 075SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.9

103.9

106.2

100.9

103.2

Lower Limit

80

80

80

80

%Recovery

93.4

96.0

101.2

100.0

107.81547904

8655925

4726219

11168306

3688704

4910598

1.46

0.80

1.43

1.15

0.60

Reference CPS

7244576

254489

7458544

174806

%RSD

0.15

0.82

0.68

2.81

0.681669286

9082485

4909795

11855565

3722328

5069569

3

2

3

2

3

CPS

6769570

244215

7549081

174742

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.10286

2.87576

1.17864

0.82889

1.91331

0.03605

0.02386

4.05626

0.00114

0.03604

-0.10575

70.57465

2.60432

5.12277

0.66407

2.60795

0.55300

0.06481

0.05883

0.84659

0.36346

-0.03310

0.26744

0.12677

0.98869

-0.00773

-0.00342

-0.01387

0.55143

1.43788

0.58932

0.41445

0.95665

0.01803

0.01193

2.02813

0.00057

0.01802

-0.05288

35.28733

1.30216

2.56138

0.33204

1.30398

0.27650

0.03241

0.02941

0.42330

0.18173

-0.01655

0.13372

0.06339

0.49435

-0.00386

-0.00171

-0.00694

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u
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TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

110.6

99.4

105.4

106.6

111.0

108.9

120.4

111.4

111.1

104.1

108.8

112.3

113.8

118.3

115.6

105.5

108.6

93.8

105.6

97.4

99.7

%Recovery

98.7

98.6

92.6

102.7

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.53192

24.84595

5.26913

1.06647

22.19812

10.89383

6.02152

5.57016

5.55298

10.40605

10.87926

2.24670

56.88277

2.36540

5.77910

52.74084

54.32244

93.75042

105.57522

97.39094

4.98282

Meas Value

4.93572

0.49316

92.58498

51.34154

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T22:27:41-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 076LCCV.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 10:33 PM on:6/20/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

107.8

101.7

105.1

102.0

105.1

Lower Limit

80

80

80

80

%Recovery

95.8

94.9

103.7

94.9

103.41547904

8655925

4726219

11168306

3688704

4910598

1.98

7.98

1.29

6.15

1.95

Reference CPS

7244576

254489

7458544

174806

%RSD

0.74

7.97

1.41

4.99

0.741600280

9330256

4805752

11743377

3761061

5159077

3

2

3

2

3

CPS

6938026

241586

7735048

165872

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

106.2

105.0

120.0

108.7

110.3

108.6

100.3

126.4

103.8

108.8

101.1

105.5

114.7

115.7

117.5

111.4

105.3

102.3

103.6

105.4

102.2

112.5

113.8

105.4

114.1

117.9

114.0

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.12473

3.14864

24.00210

2.17306

1.10285

10.85522

10.02867

6.31772

10.38213

1.08767

5.05484

2.11064

2.29319

11.57141

2.34969

2.22703

10.52583

2.04662

0.51781

2.10819

5.10995

11.24867

1.13753

5.26913

11.40558

11.79304

0.56994

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

98.4

99.7

99.0

97.7

97.9

98.4

99.5

101.0

98.5

96.5

98.1

97.9

97.5

101.3

98.0

96.1

93.9

93.3

97.4

98.0

97.6

%Recovery

96.9

98.4

97.4

93.4

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

98.41118

49.86907

49.48843

97.70754

97.91578

98.44512

49.74420

101.01552

98.47608

96.54775

98.08611

97.88914

2437.96814

101.28909

98.00580

2402.71664

2346.52824

2333.54078

2435.16094

2449.07835

97.60317

Meas Value

96.88418

98.41278

194.89246

2334.19808

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-20T22:34:23-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 077_CCV.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 10:39 PM on:6/20/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080
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Continuing Calibration Blank (CCB) - US EPA Method  6020
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Calibration Standard Report
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Calibration Standard Report
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Calibration Standard Report
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Initial Calibration Verification (ICV) - US EPA Method  6020
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Initial Calibration Blank (ICB) - US EPA Method  6020
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00901

0.07062

-0.07683

-0.00506

0.00148

0.06757

0.00547

0.00774

0.00657

0.01808

0.00900

0.23186

0.00370

-0.00335

0.13322

0.08571

1.07764

4.00814

-0.54184

0.02231

Meas Value

0.10624

0.01622

7.54959

-0.11645

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-20T23:27:47-05:00

Type ICB

VialNumber 4

Sample Name ICB 1747053

Data File Name 085_ICB.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 11:32 PM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.7

98.6

98.7

97.2

98.4

Lower Limit

80

80

80

80

%Recovery

97.2

99.3

96.7

100.0

97.21587850

9065657

4991367

11526512

3871582

5100981

2.97

1.75

0.26

1.57

1.44

Reference CPS

6779850

254258

7502498

176853

%RSD

0.66

3.17

0.37

1.71

0.361543163

8861324

4919186

11375025

3763748

5021117

3

2

3

2

3

CPS

6593055

252411

7257804

176878

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.03553

0.01300

0.05778

0.02944

0.00964

0.01702

0.04714

0.63739

0.00517

-0.00203

0.54881

0.00629

0.00884

0.00996

0.00917

0.01152

0.00589

0.00585

0.00716

0.04413

0.00622

-0.03018

0.01416

0.07062

0.09831

0.00740

0.00725

0.00464

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

107.3

96.2

107.4

111.1

111.8

109.6

108.8

113.7

109.7

101.2

104.8

110.3

111.6

115.8

111.8

110.0

111.4

100.8

107.3

111.7

102.4

%Recovery

100.9

106.6

95.9

108.7

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.36650

24.05935

5.37243

1.11147

22.36565

10.96363

5.43974

5.68586

5.48581

10.12243

10.47756

2.20624

55.81542

2.31610

5.59103

55.01372

55.71702

100.81989

107.32901

111.68401

5.12204

Meas Value

5.04598

0.53308

95.92324

54.33500

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-20T23:34:31-05:00

Type CRI

VialNumber 1101

Sample Name CRI 1747054

Data File Name 086LCCV.D

DataPath C:\ICPMH\1\DATA\062019B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.2

98.9

100.3

98.1

99.8

Lower Limit

80

80

80

80

%Recovery

98.4

94.7

97.9

93.5

96.91587850

9065657

4991367

11526512

3871582

5100981

0.50

0.04

0.58

1.81

0.44

Reference CPS

6779850

254258

7502498

176853

%RSD

0.95

0.98

0.42

1.17

0.851539295

9081888

4938577

11557946

3796455

5092582

3

2

3

2

3

CPS

6670505

240758

7346740

165380

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

102.1

107.2

119.0

113.5

112.0

108.0

100.1

112.1

104.7

106.1

108.0

109.0

111.5

111.3

112.8

107.4

107.5

105.1

103.4

107.9

105.1

102.9

112.0

107.4

109.9

115.9

112.5

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.04278

3.21690

23.79428

2.26962

1.11962

10.79864

10.01077

5.60342

10.46622

1.06062

5.39905

2.17984

2.23046

11.12675

2.25624

2.14787

10.75253

2.10141

0.51688

2.15831

5.25553

10.29370

1.11963

5.37243

10.98586

11.58786

0.56242

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Interference Check Sample A (ICS-A) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

120000

0.434

0.8

120000

120000

120000

120000

120000

2400

QC High

1.388

0.7

20

120000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.42959

1.02992

0.25021

1.09215

0.08039

0.11667

2.13429

0.00475

0.10727

1.48684

0.79658

94552.17346

0.30563

0.24354

94399.20028

92652.52495

102703.04731

95661.91801

98873.18178

1984.68163

Meas Value

0.47004

0.00597

4.27117

97281.30136

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-20T23:41:15-05:00

Type ICSA

VialNumber 1105

Sample Name ICSA 1747057

Data File Name 087ICSA.D

DataPath C:\ICPMH\1\DATA\062019B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

87.5

95.2

93.7

86.8

86.2

Lower Limit

80

80

80

80

%Recovery

95.1

94.0

97.0

92.1

93.01587850

9065657

4991367

11526512

3871582

5100981

0.81

1.74

1.01

1.24

1.28

Reference CPS

6779850

254258

7502498

176853

%RSD

1.01

1.90

0.99

1.54

0.371477453

7936626

4751934

10801626

3359342

4398664

3

2

3

2

3

CPS

6447518

239117

7276603

162795

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2400

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.02431

0.41888

0.09275

0.16416

0.02025

0.20519

1.35824

0.71631

0.00669

0.01843

0.07613

0.85467

0.05223

0.09575

0.00113

0.01534

0.00804

0.04511

-0.12191

0.17199

0.12653

-0.02948

0.05190

1.02992

2035.97600

0.00995

-0.00087

0.02064

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Interference Check Sample AB (ICS-AB) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

107.5

110.4

98.3

98.4

100.0

110.2

103.2

109.1

109.4

102.2

101.6

108.5

97.8

106.3

98.9

97.4

95.1

102.6

98.4

98.3

95.8

%Recovery

103.2

96.9

97.3

100.3

50

25

2050

50

50

50

25

50

50

50

50

50

100000

50

50

100000

100000

100000

100000

100000

2100

ExpectedValue

50

50

100

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

53.77087

27.60170

2014.72953

49.17536

49.99230

55.12198

25.79974

54.56406

54.68920

51.10123

50.79379

54.26073

97788.69543

53.17313

49.45095

97440.50599

95073.31009

102604.85712

98402.27605

98281.28850

2011.45420

Meas Value

51.59177

48.44831

97.34184

100267.21986

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-20T23:47:55-05:00

Type ICSAB

VialNumber 1106

Sample Name ICSAB 1747058

Data File Name 088ICSB.D
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.1

96.1

95.5

87.0

87.6

Lower Limit

80

80

80

80

%Recovery

100.6

97.0

101.3

93.1

96.41587850

9065657

4991367

11526512

3871582

5100981

1.06

1.20

0.94

1.82

0.77

Reference CPS

6779850

254258

7502498

176853

%RSD

1.34

2.20

1.01

1.72

0.561530788

8259354

4796749

11012598

3369509

4468432

3

2

3

2

3

CPS

6817697

246518

7602591

164584

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

101.1

107.0

108.7

106.7

105.2

105.8

106.7

105.3

108.4

100.6

105.2

105.4

107.2

106.7

106.9

103.3

105.7

100.0

98.2

108.7

109.3

97.7

103.1

98.3

99.9

101.7

97.6

10

50

50

50

50

50

50

50

50

5

50

50

50

50

50

50

50

10

50

50

25

50

50

2050

50

50

5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

10.10795

53.50723

54.36756

53.34093

52.61506

52.87887

53.34228

52.65392

54.20019

5.02955

52.58744

52.70422

53.58732

53.33207

53.44482

51.64385

52.87282

9.99611

49.11873

54.33741

27.31769

48.86979

51.53203

2014.72953

49.97368

50.87452

4.87786

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru
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Pd

2

3
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

99.4

100.8

101.8

100.0

101.2

101.0

106.6

98.7

102.0

99.4

99.9

102.3

100.5

104.1

100.0

102.9

99.9

97.2

102.3

99.6

98.3

%Recovery

98.2

98.2

98.5

101.4

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

99.37156

50.37533

50.91109

99.96190

101.17861

101.02244

53.29964

98.72680

102.01155

99.41049

99.90236

102.28699

2512.14551

104.09651

100.04945

2572.39810

2497.73342

2429.96480

2558.20861

2490.65697

98.30907

Meas Value

98.19599

98.19225

196.94171

2533.97085

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-20T23:54:33-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 089_CCV.D

DataPath C:\ICPMH\1\DATA\062019B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.4

98.3

100.5

96.3

98.6

Lower Limit

80

80

80

80

%Recovery

96.7

92.8

98.0

95.5

100.71587850

9065657

4991367

11526512

3871582

5100981

0.26

0.95

1.97

0.39

1.36

Reference CPS

6779850

254258

7502498

176853

%RSD

0.61

1.62

0.67

2.03

1.141599564

8922137

4907905

11578888

3729715

5031010

3

2

3

2

3

CPS

6556205

236034

7353513

168809

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

96.0

99.5

100.8

98.5

98.1

101.6

99.9

101.8

98.2

99.1

98.6

99.8

100.4

100.5

100.6

100.1

101.1

98.5

97.5

101.7

101.9

101.1

99.1

101.8

100.6

101.6

101.3

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.20786

99.49284

100.83436

98.49585

98.14836

101.62532

99.92302

101.79111

98.15339

9.91337

98.64940

99.79742

100.35970

100.53661

100.63570

100.08207

101.10830

19.70755

97.50181

101.68202

50.96362

101.14818

99.14305

50.91109

100.64200

101.64642

10.13163

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140
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146

147

107

111
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121

125

133
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101

103

105

Tl

Pb

Bi

Th

U

Hf
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W

Re

Pt

Au
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Ce
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Nd
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Cd

Sn
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00522

0.06055

-0.13917

-0.05523

0.00267

0.06051

0.00713

0.00802

0.03019

-0.00096

0.00940

1.31768

0.00273

-0.00351

1.09341

1.08978

-0.07958

3.09587

-0.52937

0.06585

Meas Value

0.19301

0.00672

3.77205

5.41502

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T00:01:12-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 090_CCB.D

DataPath C:\ICPMH\1\DATA\062019B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.0

98.8

100.8

98.1

99.7

Lower Limit

80

80

80

80

%Recovery

95.9

98.5

96.9

101.1

98.31587850

9065657

4991367

11526512

3871582

5100981

0.48

0.81

1.10

1.30

0.55

Reference CPS

6779850

254258

7502498

176853

%RSD

0.37

2.55

0.94

3.51

1.081561553

8973556

4932555

11613684

3796835

5085228

3

2

3

2

3

CPS

6505033

250378

7268393

178814

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.03419

0.02355

0.02528

0.01367

0.00809

0.01103

0.01213

0.33206

0.00662

0.00043

0.41446

0.00501

0.00807

0.00764

0.00595

0.00830

0.00664

0.00761

0.00230

0.00391

0.00456

-0.06177

0.01561

0.06055

0.89263

0.00929

0.00651

0.01155

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.06063

-0.00060

0.00288

0.06749

-0.00058

0.16711

0.10445

0.29537

-0.01051

0.12567

14.07188

0.37666

0.27064

0.38865

0.58760

2.60919

FinalConcentration

0.38213

0.00522

2.71101

18.01515

4.13933

7.25353

31.84233

8.72101

0.03032

-0.00030

0.00144

0.03374

-0.00029

0.08356

0.05222

0.14768

-0.00525

0.06284

7.03594

0.18833

0.13532

0.19432

0.29380

1.30460
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45
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ISTDRefDataFileName 080CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431483

Operator CB 7700

Acq Date Time 2019-06-21T00:07:58-05:00

Type Sample

VialNumber 3101

Sample Name MB 160-431483/1-A

Data File Name 091SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag
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Analyte

Li (IS)
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Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

97.2
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

922.78150

0.35461

938.51706

936.86233

948.40525

463.22904

985.68750

0.01085

954.23815

952.87864

982.21904

9732.03336

945.86897

974.68456

9903.55018

9875.36087

967.56273

9978.43036

10131.66840

971.35240

FinalConcentration

99.48550

98.20146

190.45552

9978.46271

461.39075

0.17731

469.25853

468.43116

474.20263

231.61452

492.84375

0.00542

477.11908

476.43932

491.10952

4866.01668

472.93448

487.34228

4951.77509

4937.68043

483.78137

4989.21518

5065.83420

485.67620

Meas Value

49.74275

49.10073

95.22776

4989.23136
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2

2

2

2

2

3

2

2

2

2

2

2

2

2

2
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6
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P
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Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T00:14:43-05:00

Type Sample

VialNumber 3102

Sample Name LCS 160-431483/2-A

Data File Name 092SMPL.D
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Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120
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Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit
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120
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93.3
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Lower Limit
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96.91587850
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000
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5000
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.01356

-0.03250

0.24831

0.77396

0.27554

-0.08888

0.06159

-0.00012

0.22596

0.41294

0.62089

3.07209

0.01614

0.30858

4.40957

7.35153

19.77347

4.78381

22.34092

0.41781

FinalConcentration

0.27503

0.00027

4.36932

15.33206

0.00678

-0.01625

0.12415

0.38698

0.13777

-0.04444

0.03080

-0.00006

0.11298

0.20647

0.31044

1.53605

0.00807

0.15429

2.20478

3.67576

9.88673

2.39190

11.17046

0.20890

Meas Value

0.13751

0.00013

2.18466

7.66603
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2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2
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Tune Step

3

3

3
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45
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6

6

6
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Cr
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Fe
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K
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Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T00:21:18-05:00

Type Sample

VialNumber 3103

Sample Name 160-34478-Q-1-A

Data File Name 093SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120
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Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120
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80

95.5

96.4

99.9

96.7

97.8

Lower Limit
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93.2

91.9
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9065657

4991367

11526512

3871582
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0.92
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Ge (IS)
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ug/l

ug/l
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ug/l
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3.78365

-0.00149

0.02183
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-0.01625
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-0.00308

-0.00177
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193

193

165

165

165
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.01270

-0.02666

0.79628

1.30260

0.28644

0.97740

153.94889

0.00325

0.33061

1.39455

0.82142

15.78572

0.09465

1.60679

6853.21829

7.88925

63.07007

3449.95370

29517.50520

0.58112

FinalConcentration

1.79941

-0.00174

40.63610

19195.67400

0.00635

-0.01333

0.39814

0.65130

0.14322

0.48870

76.97444

0.00162

0.16530

0.69727

0.41071

7.89286

0.04732

0.80340

3426.60915

3.94463

31.53504

1724.97685

14758.75260

0.29056

Meas Value

0.89971

-0.00087

20.31805

9597.83700
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2

2

2

2

2

3

2

2

2

2
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Tune Step
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6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T00:27:59-05:00

Type Sample

VialNumber 3104

Sample Name 160-34478-P-2-A

Data File Name 094SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.8

95.9

99.5

93.9

95.8

Lower Limit

80

80

80

80

%Recovery

91.7

90.0

94.5

99.0

103.31587850

9065657

4991367

11526512

3871582

5100981

0.50

0.80

1.56

1.06

0.81

Reference CPS

6779850

254258

7502498

176853

%RSD

0.71

0.78

1.63

1.21

0.841640145

8775046

4784974

11472304

3634795

4888737

3

2

3

2

3

CPS

6218421

228838

7089410

175052

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.12745

0.23038

0.24996

0.07103

0.00297

-0.00119

-0.00231

0.72967

-0.00024

0.01937

-0.14445

39.71232

0.00130

0.00283

-0.00119

0.00079

-0.00045

0.02395

0.00372

0.69569

0.09841

-0.12354

0.00750

-0.02666

0.53291

-0.00540

-0.00216

0.00731

0.06373

0.11519

0.12498

0.03552

0.00148

-0.00059

-0.00115

0.36483

-0.00012

0.00968

-0.07223

19.85616

0.00065

0.00142

-0.00059

0.00039

-0.00023

0.01198

0.00186

0.34784

0.04920

-0.06177

0.00375

-0.01333

0.26645

-0.00270

-0.00108

0.00366

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.01202

-0.04912

1.05346

2.08541

0.18395

1.94600

370.60472

0.00990

0.27753

1.66832

354.37543

71.51629

0.40698

3.07221

8427.46443

10.61661

25.30844

21484.84801

69623.78951

0.53782

FinalConcentration

1.00428

-0.00048

16.93558

6031.26793

0.00601

-0.02456

0.52673

1.04270

0.09197

0.97300

185.30236

0.00495

0.13876

0.83416

177.18772

35.75815

0.20349

1.53610

4213.73221

5.30831

12.65422

10742.42400

34811.89475

0.26891

Meas Value

0.50214

-0.00024

8.46779

3015.63397

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T00:34:41-05:00

Type Sample

VialNumber 3105

Sample Name 160-34478-P-3-A

Data File Name 095SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.0

96.5

99.2

93.0

96.1

Lower Limit

80

80

80

80

%Recovery

93.7

92.4

95.4

101.8

103.11587850

9065657

4991367

11526512

3871582

5100981

1.99

1.04

2.49

0.62

3.37

Reference CPS

6779850

254258

7502498

176853

%RSD

1.05

2.04

2.50

3.72

2.361636604

8706271

4818080

11436639

3600465

4902908

3

2

3

2

3

CPS

6352316

234845

7160297

180097

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00237

0.16399

0.15429

0.03481

0.08909

-0.00206

-0.01201

0.27177

-0.00179

0.01982

-0.17970

98.34472

0.01076

0.02498

-0.00017

0.00598

0.00145

0.01580

0.05861

0.52203

0.09871

-0.12354

0.01495

-0.04912

0.61470

-0.00469

-0.00745

0.01438

0.00118

0.08199

0.07714

0.01740

0.04454

-0.00103

-0.00601

0.13588

-0.00089

0.00991

-0.08985

49.17236

0.00538

0.01249

-0.00008

0.00299

0.00072

0.00790

0.02930

0.26102

0.04936

-0.06177

0.00747

-0.02456

0.30735

-0.00234

-0.00373

0.00719

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00014

-0.04452

1.02971

1.46962

0.14948

0.54057

137.81294

0.01037

0.30406

0.70139

0.77712

8.11788

0.08151

0.94944

6626.05989

9.66049

34.15390

1621.82319

26081.52646

0.57138

FinalConcentration

1.69277

0.00250

23.07222

18661.74655

0.00007

-0.02226

0.51486

0.73481

0.07474

0.27029

68.90647

0.00519

0.15203

0.35069

0.38856

4.05894

0.04076

0.47472

3313.02995

4.83024

17.07695

810.91159

13040.76323

0.28569

Meas Value

0.84639

0.00125

11.53611

9330.87328

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T00:41:22-05:00

Type Sample

VialNumber 3106

Sample Name 160-34478-Q-4-A

Data File Name 096SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 12:46 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.2

97.4

102.4

93.9

98.4

Lower Limit

80

80

80

80

%Recovery

94.0

92.9

96.8

101.0

105.11587850

9065657

4991367

11526512

3871582

5100981

1.75

2.99

1.77

2.02

0.71

Reference CPS

6779850

254258

7502498

176853

%RSD

0.65

1.88

1.68

2.94

1.751668307

8898772

4860806

11797646

3635383

5018746

3

2

3

2

3

CPS

6373437

236175

7263052

178691

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.03592

0.15748

0.13275

0.01932

0.00162

-0.00179

-0.00635

0.01582

-0.00024

0.02636

-0.17914

39.24624

0.00306

0.00250

-0.00185

0.00255

0.00058

0.01584

0.00603

0.52358

0.10803

-0.05839

0.00607

-0.04452

0.19761

0.01297

-0.00348

0.00570

-0.01796

0.07874

0.06637

0.00966

0.00081

-0.00090

-0.00317

0.00791

-0.00012

0.01318

-0.08957

19.62312

0.00153

0.00125

-0.00093

0.00127

0.00029

0.00792

0.00302

0.26179

0.05402

-0.02920

0.00304

-0.02226

0.09881

0.00648

-0.00174

0.00285

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 12:46 AM on:6/21/2019Page 1070 of 1906



Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00164

-0.03774

1.55099

2.17496

0.37037

1.33312

155.16666

0.01070

0.39442

1.63032

1.32194

19.23314

0.12622

2.30593

7029.99801

17.07210

116.36072

4128.34958

38980.43842

0.65356

FinalConcentration

1.58208

-0.00266

42.72803

18833.40568

0.00082

-0.01887

0.77550

1.08748

0.18519

0.66656

77.58333

0.00535

0.19721

0.81516

0.66097

9.61657

0.06311

1.15296

3514.99901

8.53605

58.18036

2064.17479

19490.21921

0.32678

Meas Value

0.79104

-0.00133

21.36402

9416.70284

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T00:48:04-05:00

Type Sample

VialNumber 3107

Sample Name 160-34478-Q-5-A

Data File Name 097SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 12:53 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.9

93.6

101.5

91.0

97.6

Lower Limit

80

80

80

80

%Recovery

93.1

88.4

95.2

96.4

104.21587850

9065657

4991367

11526512

3871582

5100981

0.62

3.60

1.19

4.20

0.54

Reference CPS

6779850

254258

7502498

176853

%RSD

1.17

6.16

0.85

5.29

0.461654635

8781674

4672001

11697987

3525016

4976418

3

2

3

2

3

CPS

6311383

224781

7139647

170430

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.06304

0.15269

0.12537

0.01352

0.00678

-0.00281

-0.00343

0.05326

0.00199

0.02425

-0.18689

46.10339

0.00446

0.00949

0.00006

0.00675

0.00083

0.01324

0.01450

0.53678

0.12725

-0.12354

0.00612

-0.03774

0.45761

-0.00275

-0.00448

0.00426

-0.03152

0.07634

0.06268

0.00676

0.00339

-0.00140

-0.00172

0.02663

0.00100

0.01213

-0.09345

23.05169

0.00223

0.00475

0.00003

0.00338

0.00042

0.00662

0.00725

0.26839

0.06362

-0.06177

0.00306

-0.01887

0.22880

-0.00138

-0.00224

0.00213

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.01108

-0.04590

1.14936

1.90928

0.26471

2.15027

171.61882

0.08391

0.43655

0.49095

169.75043

54.30261

1.98555

1.15797

6975.90507

21.68014

44.47992

3036.76276

30587.95060

0.65217

FinalConcentration

0.94501

0.00397

38.93291

22292.63603

0.00554

-0.02295

0.57468

0.95464

0.13236

1.07513

85.80941

0.04195

0.21827

0.24548

84.87522

27.15131

0.99277

0.57898

3487.95253

10.84007

22.23996

1518.38138

15293.97530

0.32609

Meas Value

0.47251

0.00198

19.46645

11146.31801

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T00:54:46-05:00

Type Sample

VialNumber 3108

Sample Name 160-34506-V-1-A

Data File Name 098SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 12:59 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.7

93.1

99.4

91.1

97.3

Lower Limit

80

80

80

80

%Recovery

91.2

89.5

94.0

96.9

101.21587850

9065657

4991367

11526512

3871582

5100981

1.68

3.17

1.58

2.51

2.01

Reference CPS

6779850

254258

7502498

176853

%RSD

1.24

2.18

0.94

1.25

0.801607205

8672234

4648991

11457724

3528714

4961999

3

2

3

2

3

CPS

6185386

227600

7053419

171430

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.09106

0.16460

0.04336

0.01057

0.01537

-0.00046

-0.01131

-0.03608

0.00294

0.01943

-0.22810

71.71295

0.02749

0.04427

0.00821

0.05708

0.01446

0.00873

0.05645

0.42642

0.18998

-0.09005

0.00710

-0.04590

0.16058

0.00046

-0.00470

-0.00115

-0.04553

0.08230

0.02168

0.00528

0.00768

-0.00023

-0.00566

-0.01804

0.00147

0.00971

-0.11405

35.85647

0.01375

0.02214

0.00410

0.02854

0.00723

0.00437

0.02822

0.21321

0.09499

-0.04502

0.00355

-0.02295

0.08029

0.00023

-0.00235

-0.00058

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

-0.00779

-0.05365

0.50192

1.69120

0.11014

0.82243

115.25067

0.00301

0.30502

1.45291

0.91818

18.57098

0.33773

2.51940

4609.49755

6.04562

36.40977

1744.46697

18460.19770

0.43630

FinalConcentration

1.11606

-0.00122

27.47379

15501.77587

-0.00390

-0.02683

0.25096

0.84560

0.05507

0.41121

57.62534

0.00151

0.15251

0.72645

0.45909

9.28549

0.16886

1.25970

2304.74877

3.02281

18.20488

872.23349

9230.09885

0.21815

Meas Value

0.55803

-0.00061

13.73689

7750.88794

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T01:01:28-05:00

Type Sample

VialNumber 3109

Sample Name 160-34506-U-2-A

Data File Name 099SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 1:06 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.4

96.1

101.6

94.4

97.9

Lower Limit

80

80

80

80

%Recovery

94.9

92.4

95.7

96.1

100.01587850

9065657

4991367

11526512

3871582

5100981

5.03

0.56

4.03

0.58

4.61

Reference CPS

6779850

254258

7502498

176853

%RSD

3.95

1.86

4.85

3.13

4.561587997

9012929

4795978

11709594

3654950

4995960

3

2

3

2

3

CPS

6432812

235060

7176978

169880

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.11007

0.05302

-0.04775

-0.00745

-0.00251

-0.00346

-0.01341

0.10723

-0.00078

0.01488

-0.22391

31.27618

0.00310

0.00208

-0.00027

0.00076

0.00081

0.00359

-0.00268

0.21578

0.05017

-0.12354

0.00580

-0.05365

0.43894

0.00134

-0.00376

0.00647

-0.05504

0.02651

-0.02388

-0.00372

-0.00125

-0.00173

-0.00671

0.05361

-0.00039

0.00744

-0.11195

15.63809

0.00155

0.00104

-0.00014

0.00038

0.00041

0.00180

-0.00134

0.10789

0.02509

-0.06177

0.00290

-0.02683

0.21947

0.00067

-0.00188

0.00324

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.23928

-0.11426

3.45241

4.22716

-0.11097

-1.58698

128.97678

-0.00817

0.75341

72.64895

8.38402

500.73341

0.36509

4.15968

4691.62627

47.97085

56.71287

1823.73380

19159.86305

0.71669

FinalConcentration

2.64129

-0.02064

9.06339

16930.53683

0.02393

-0.01143

0.34524

0.42272

-0.01110

-0.15870

12.89768

-0.00082

0.07534

7.26490

0.83840

50.07334

0.03651

0.41597

469.16263

4.79709

5.67129

182.37338

1915.98630

0.07167

Meas Value

0.26413

-0.00206

0.90634

1693.05368

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T01:08:13-05:00

Type Sample

VialNumber 3110

Sample Name 160-34506-U-2-A SD

Data File Name 100SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 1:13 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.6

98.9

102.8

97.7

99.7

Lower Limit

80

80

80

80

%Recovery

95.7

94.1

96.6

95.8

100.61587850

9065657

4991367

11526512

3871582

5100981

0.80

1.02

1.71

1.59

1.03

Reference CPS

6779850

254258

7502498

176853

%RSD

0.21

1.75

0.16

1.42

1.101596897

9026735

4936850

11846374

3781069

5084287

3

2

3

2

3

CPS

6485119

239257

7246750

169403

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.62114

-0.11039

-0.43845

-0.06667

-0.01488

-0.01075

0.05698

-1.43269

-0.01964

-0.01041

-1.14312

30.85110

0.00378

-0.00469

-0.00990

-0.00612

-0.01301

-0.01954

-0.03315

0.24800

0.07007

-0.61769

0.01278

-0.11426

0.37181

0.00632

-0.02897

0.06425

-0.06211

-0.01104

-0.04385

-0.00667

-0.00149

-0.00108

0.00570

-0.14327

-0.00196

-0.00104

-0.11431

3.08511

0.00038

-0.00047

-0.00099

-0.00061

-0.00130

-0.00195

-0.00332

0.02480

0.00701

-0.06177

0.00128

-0.01143

0.03718

0.00063

-0.00290

0.00642

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165
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115

115

115

165
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205
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238

178
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105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 1:13 AM on:6/21/2019Page 1074 of 1906



Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

103.2

96.1

108.3

108.9

109.8

108.3

124.0

114.7

108.0

99.4

103.4

108.5

107.7

115.8

110.7

108.3

107.3

98.4

107.1

112.9

102.0

%Recovery

102.9

99.2

89.5

110.3

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.16055

24.02183

5.41665

1.08899

21.96981

10.82673

6.19813

5.73501

5.39785

9.94217

10.34264

2.17031

53.84679

2.31533

5.53372

54.15011

53.66243

98.37800

107.09382

112.93565

5.10187

Meas Value

5.14273

0.49587

89.51025

55.17305

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T01:14:57-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 101LCCV.D

DataPath C:\ICPMH\1\DATA\062019B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.7

98.9

100.4

99.6

99.9

Lower Limit

80

80

80

80

%Recovery

93.4

92.4

93.7

91.2

94.11587850

9065657

4991367

11526512

3871582

5100981

0.86

3.32

0.38

2.96

0.39

Reference CPS

6779850

254258

7502498

176853

%RSD

0.44

3.42

1.15

3.73

1.081493847

8854688

4934724

11575360

3855439

5095947

3

2

3

2

3

CPS

6333155

234929

7031040

161238

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

99.5

105.7

113.3

109.9

114.4

102.7

98.7

103.3

105.4

104.0

101.0

108.9

107.5

109.1

109.2

103.8

106.0

104.2

111.1

106.6

107.5

105.7

105.6

108.3

110.8

114.9

114.0

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.98958

3.17107

22.65653

2.19817

1.14356

10.26777

9.86747

5.16346

10.54288

1.04031

5.05033

2.17804

2.14975

10.90654

2.18343

2.07540

10.60044

2.08325

0.55566

2.13136

5.37483

10.57246

1.05585

5.41665

11.08357

11.49114

0.57021

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139
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146

147

107

111
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121

125

133
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105
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W
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

102.1

103.9

99.8

103.4

102.8

101.5

103.2

101.8

103.8

99.9

100.6

103.5

104.2

106.2

102.2

103.9

99.7

98.9

102.0

100.4

98.5

%Recovery

99.3

99.5

99.1

101.5

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

102.10078

51.95949

49.91472

103.37746

102.78210

101.47771

51.61891

101.84875

103.75163

99.86115

100.56368

103.45277

2604.12962

106.24283

102.22590

2596.72259

2493.64177

2471.98694

2550.57502

2509.31552

98.47113

Meas Value

99.25314

99.51826

198.20480

2537.60419

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T01:21:39-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 102_CCV.D

DataPath C:\ICPMH\1\DATA\062019B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.6

96.8

100.4

96.3

98.4

Lower Limit

80

80

80

80

%Recovery

88.8

87.2

92.0

88.8

94.61587850

9065657

4991367

11526512

3871582

5100981

0.88

0.52

1.15

1.15

1.32

Reference CPS

6779850

254258

7502498

176853

%RSD

1.15

1.00

1.66

1.33

1.711501957

8665818

4829968

11577694

3729744

5019791

3

2

3

2

3

CPS

6018534

221779

6902849

157041

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

97.7

100.7

100.8

99.5

100.1

102.2

102.8

102.3

99.8

99.8

99.7

98.0

99.6

100.2

99.5

99.0

101.4

99.8

99.1

102.7

103.5

97.9

97.4

99.8

104.3

105.6

104.4

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.53752

100.72910

100.77427

99.50170

100.07720

102.23895

102.82113

102.26508

99.79979

9.97829

99.69073

98.01010

99.60393

100.17739

99.54337

98.95671

101.42849

19.95952

99.12065

102.66891

51.77367

97.93613

97.40191

49.91472

104.31311

105.62324

10.43590

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165
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115

115

115

115

165

165
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205

208

209

232

238

178
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185

195

197

137

139
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147

107
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125

133
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105

Tl
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Th
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00069

0.06910

-0.08093

-0.03142

-0.01590

-0.09637

0.00652

0.00653

0.01328

0.00899

0.00370

0.20213

0.00446

0.00062

0.19334

0.13843

-0.95167

4.11300

-0.73338

0.01423

Meas Value

0.06725

0.00552

2.21256

1.72023

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T01:28:19-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 103_CCB.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 1:33 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.7

98.7

101.0

98.9

100.8

Lower Limit

80

80

80

80

%Recovery

93.8

96.4

94.7

98.2

94.51587850

9065657

4991367

11526512

3871582

5100981

0.21

0.51

0.83

0.74

0.40

Reference CPS

6779850

254258

7502498

176853

%RSD

0.64

2.64

0.81

2.44

1.241500348

8861336

4926515

11642682

3829541

5139246

3

2

3

2

3

CPS

6361422

245124

7107389

173589

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.03026

-0.02040

-0.02036

0.02201

0.00684

0.00885

0.00721

0.30018

0.00339

0.00022

0.37788

0.00652

0.00574

0.00635

0.00445

0.00353

0.00616

0.00126

0.00380

-0.01099

0.00578

0.00096

0.00989

0.06910

0.06860

0.00661

0.00552

0.00696

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

928.32777

0.57242

953.46115

965.75843

977.13995

482.40328

1106.70390

0.00793

956.95129

956.05609

996.71883

9975.06054

958.80095

996.53876

14106.10414

9920.36630

1025.48222

11317.20113

28538.51856

977.01453

FinalConcentration

99.46216

98.11611

220.00443

25524.22016

464.16389

0.28621

476.73057

482.87921

488.56997

241.20164

553.35195

0.00396

478.47564

478.02804

498.35941

4987.53027

479.40048

498.26938

7053.05207

4960.18315

512.74111

5658.60057

14269.25928

488.50727

Meas Value

49.73108

49.05805

110.00221

12762.11008

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T01:35:03-05:00

Type Sample

VialNumber 3111

Sample Name 160-34506-V-2-A MS

Data File Name 104SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 1:39 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.0

95.1

98.4

92.8

95.4

Lower Limit

80

80

80

80

%Recovery

86.3

85.1

88.8

89.7

94.61587850

9065657

4991367

11526512

3871582

5100981

0.97

0.81

0.85

1.10

0.94

Reference CPS

6779850

254258

7502498

176853

%RSD

0.50

0.54

0.77

2.01

1.081501677

8344125

4749225

11347679

3593016

4864204

3

2

3

2

3

CPS

5850495

216398

6659486

158557

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

194.05753

994.26011

1001.15675

1011.04583

1014.98326

0.38970

0.27497

1017.72207

0.01669

0.01207

-0.02812

973.54964

0.01701

0.02225

0.00683

0.01798

970.95805

194.44918

954.29514

961.74536

465.15964

0.07158

0.00891

0.57242

482.44644

0.00120

0.05754

0.03846

97.02877

497.13005

500.57837

505.52291

507.49163

0.19485

0.13749

508.86104

0.00834

0.00604

-0.01406

486.77482

0.00850

0.01113

0.00342

0.00899

485.47902

97.22459

477.14757

480.87268

232.57982

0.03579

0.00446

0.28621

241.22322

0.00060

0.02877

0.01923

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

930.07514

0.21708

933.29397

957.52678

965.84900

469.26791

1103.52265

0.00906

948.39854

949.64936

989.92385

9890.66417

937.48923

980.00635

14048.10364

9793.00052

1008.12667

11325.82277

28498.52199

980.72834

FinalConcentration

100.49678

98.33606

224.20480

25268.56287

465.03757

0.10854

466.64698

478.76339

482.92450

234.63395

551.76132

0.00453

474.19927

474.82468

494.96192

4945.33209

468.74461

490.00317

7024.05182

4896.50026

504.06334

5662.91139

14249.26100

490.36417

Meas Value

50.24839

49.16803

112.10240

12634.28143

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T01:41:37-05:00

Type Sample

VialNumber 3112

Sample Name 160-34506-U-2-B MSD

Data File Name 105SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 1:46 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.8

93.1

97.0

91.7

94.0

Lower Limit

80

80

80

80

%Recovery

85.5

85.3

87.6

90.2

92.51587850

9065657

4991367

11526512

3871582

5100981

1.20

0.91

0.24

0.23

1.97

Reference CPS

6779850

254258

7502498

176853

%RSD

0.32

1.14

0.38

1.57

1.721469027

8319193

4647664

11183023

3551241

4796643

3

2

3

2

3

CPS

5795137

216943

6572144

159564

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

192.54711

995.00591

994.61786

1020.20821

1017.72910

0.09707

0.17111

1025.32151

0.01649

0.01168

-0.14400

972.43176

0.02332

0.02549

0.00611

0.01035

955.94758

191.35572

944.63282

961.40484

461.39521

-0.09009

0.00792

0.21708

488.62330

0.00052

0.05477

0.02887

96.27355

497.50295

497.30893

510.10411

508.86455

0.04854

0.08556

512.66075

0.00825

0.00584

-0.07200

486.21588

0.01166

0.01275

0.00306

0.00518

477.97379

95.67786

472.31641

480.70242

230.69760

-0.04505

0.00396

0.10854

244.31165

0.00026

0.02739

0.01443

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

101.88864

0.06228

21.42464

408.25456

197.37444

95.78278

212.42261

0.01956

201.36473

207.88586

41.19776

1036.93895

42.61242

104.28827

5585.89675

1024.54809

2038.32383

3788.91025

20063.20965

100.06100

FinalConcentration

100.12687

9.99275

2016.94963

16487.54453

50.94432

0.03114

10.71232

204.12728

98.68722

47.89139

106.21131

0.00978

100.68236

103.94293

20.59888

518.46947

21.30621

52.14413

2792.94838

512.27405

1019.16191

1894.45512

10031.60483

50.03050

Meas Value

50.06343

4.99637

1008.47481

8243.77227

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T01:48:10-05:00

Type Sample

VialNumber 3201

Sample Name 160-34506-U-2-A PDS

Data File Name 106SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 1:53 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.7

95.1

100.2

94.1

99.2

Lower Limit

80

80

80

80

%Recovery

88.3

86.9

91.8

91.3

96.41587850

9065657

4991367

11526512

3871582

5100981

0.69

4.61

1.01

3.38

1.28

Reference CPS

6779850

254258

7502498

176853

%RSD

0.50

2.09

1.85

0.72

0.861530888

8676979

4746807

11550131

3643358

5059226

3

2

3

2

3

CPS

5989104

220987

6886412

161462

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

42.12800

63.73289

0.76612

44.71973

22.20593

0.02008

0.08721

115.91601

0.00424

0.00858

-0.17565

69.88965

0.00161

0.01771

0.00223

0.00159

206.82298

40.16633

10.05854

42.33765

101.81663

-0.12354

0.00570

0.06228

102.33879

0.01243

0.00213

-0.00013

21.06400

31.86644

0.38306

22.35986

11.10297

0.01004

0.04360

57.95800

0.00212

0.00429

-0.08782

34.94482

0.00081

0.00885

0.00112

0.00079

103.41149

20.08317

5.02927

21.16882

50.90832

-0.06177

0.00285

0.03114

51.16940

0.00622

0.00106

-0.00007

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.01211

-0.04253

0.70471

1.60156

0.39946

0.92294

133.87649

0.01975

0.26358

0.94668

17.90425

25.83680

0.14488

1.42269

6470.93850

20.79303

38.48931

2385.11820

25834.85946

0.65770

FinalConcentration

1.52336

0.00004

72.90196

19211.13467

0.00605

-0.02126

0.35236

0.80078

0.19973

0.46147

66.93825

0.00987

0.13179

0.47334

8.95212

12.91840

0.07244

0.71134

3235.46925

10.39652

19.24465

1192.55910

12917.42973

0.32885

Meas Value

0.76168

0.00002

36.45098

9605.56734

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T01:54:51-05:00

Type Sample

VialNumber 3202

Sample Name 160-34507-U-1-A

Data File Name 107SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 1:59 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.7

97.5

101.2

93.7

97.3

Lower Limit

80

80

80

80

%Recovery

91.7

91.6

93.9

98.2

102.01587850

9065657

4991367

11526512

3871582

5100981

1.11

0.41

0.96

0.89

0.91

Reference CPS

6779850

254258

7502498

176853

%RSD

0.40

1.10

0.82

1.37

0.851619865

8856098

4867512

11669900

3626654

4964505

3

2

3

2

3

CPS

6220244

232883

7044421

173729

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.38780

0.25635

0.67745

0.07344

0.00615

0.00042

-0.01949

2.14420

0.00166

0.01320

-0.16918

50.13355

0.01000

0.02679

0.00148

0.01557

0.00335

0.03278

0.00757

0.68982

0.31103

-0.12354

0.00724

-0.04253

0.43369

0.00139

-0.00519

0.00660

0.19390

0.12818

0.33872

0.03672

0.00307

0.00021

-0.00975

1.07210

0.00083

0.00660

-0.08459

25.06677

0.00500

0.01340

0.00074

0.00778

0.00167

0.01639

0.00378

0.34491

0.15551

-0.06177

0.00362

-0.02126

0.21684

0.00070

-0.00259

0.00330

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u
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TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

-0.00249

-0.05004

0.71453

1.02272

0.27088

1.08242

149.91249

0.02749

0.25462

0.51804

5.32753

5.94117

0.05655

0.67896

6344.40734

8.87507

30.78801

2842.35624

26241.50129

0.49421

FinalConcentration

1.82608

0.00097

46.89604

19020.36626

-0.00125

-0.02502

0.35726

0.51136

0.13544

0.54121

74.95625

0.01375

0.12731

0.25902

2.66377

2.97058

0.02827

0.33948

3172.20367

4.43753

15.39401

1421.17812

13120.75064

0.24711

Meas Value

0.91304

0.00048

23.44802

9510.18313

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T02:01:33-05:00

Type Sample

VialNumber 3203

Sample Name 160-34507-U-2-A

Data File Name 108SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 2:06 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.8

96.4

99.4

94.5

96.1

Lower Limit

80

80

80

80

%Recovery

90.5

91.1

93.7

97.2

99.91587850

9065657

4991367

11526512

3871582

5100981

3.34

1.90

3.13

1.63

2.56

Reference CPS

6779850

254258

7502498

176853

%RSD

0.62

0.99

3.24

2.23

1.631586258

8778670

4812007

11454635

3660286

4900621

3

2

3

2

3

CPS

6133124

231561

7027023

171935

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.09568

0.17807

0.25730

0.02976

0.07018

-0.00317

-0.02083

0.63290

0.00175

0.01147

-0.20908

52.36479

0.00546

0.01860

0.00024

0.01126

0.00076

0.01745

0.00947

0.47638

0.16305

-0.12354

0.02085

-0.05004

0.09180

0.00106

-0.00256

0.00656

0.04784

0.08904

0.12865

0.01488

0.03509

-0.00159

-0.01042

0.31645

0.00087

0.00573

-0.10454

26.18239

0.00273

0.00930

0.00012

0.00563

0.00038

0.00872

0.00474

0.23819

0.08153

-0.06177

0.01043

-0.02502

0.04590

0.00053

-0.00128

0.00328

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

-0.00572

-0.05384

0.75540

1.26812

0.10612

0.68639

176.07492

0.02106

0.34329

1.28355

0.86075

14.17304

0.12117

2.23343

6934.62406

6.65432

26.43580

2953.06260

30314.10154

0.54126

FinalConcentration

1.48345

0.00222

33.40626

22603.17422

-0.00286

-0.02692

0.37770

0.63406

0.05306

0.34320

88.03746

0.01053

0.17164

0.64177

0.43037

7.08652

0.06059

1.11672

3467.31203

3.32716

13.21790

1476.53130

15157.05077

0.27063

Meas Value

0.74172

0.00111

16.70313

11301.58711

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T02:08:14-05:00

Type Sample

VialNumber 3204

Sample Name 160-34507-U-3-A

Data File Name 109SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 2:13 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.6

94.0

99.0

91.8

96.5

Lower Limit

80

80

80

80

%Recovery

90.8

90.3

92.9

95.9

99.61587850

9065657

4991367

11526512

3871582

5100981

0.44

0.82

1.39

1.33

0.39

Reference CPS

6779850

254258

7502498

176853

%RSD

1.89

0.90

0.80

2.21

1.101581726

8665608

4690360

11415716

3555158

4921641

3

2

3

2

3

CPS

6152901

229487

6967452

169580

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.01725

0.13327

0.20062

0.02093

0.00508

-0.00371

-0.02102

0.20425

0.00033

0.02167

-0.22000

74.75001

0.00505

0.00951

0.00085

0.00885

0.00188

0.01344

0.00459

0.49271

0.18043

-0.09082

0.00439

-0.05384

0.33410

-0.00681

-0.00506

0.01960

0.00862

0.06664

0.10031

0.01046

0.00254

-0.00185

-0.01051

0.10212

0.00016

0.01084

-0.11000

37.37500

0.00253

0.00476

0.00042

0.00443

0.00094

0.00672

0.00229

0.24636

0.09021

-0.04541

0.00219

-0.02692

0.16705

-0.00341

-0.00253

0.00980

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.01060

-0.05319

0.53540

1.46945

0.16634

0.76866

137.18354

0.01300

0.30748

0.88471

17.62843

24.96314

0.11803

1.38894

6731.93641

23.62480

35.07557

2446.07038

26244.25170

0.71227

FinalConcentration

1.45366

0.00107

39.00007

19918.97264

0.00530

-0.02659

0.26770

0.73473

0.08317

0.38433

68.59177

0.00650

0.15374

0.44236

8.81421

12.48157

0.05902

0.69447

3365.96821

11.81240

17.53779

1223.03519

13122.12585

0.35613

Meas Value

0.72683

0.00053

19.50004

9959.48632

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T02:14:54-05:00

Type Sample

VialNumber 3205

Sample Name 160-34507-U-4-A

Data File Name 110SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 2:19 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.6

94.2

100.5

93.5

97.2

Lower Limit

80

80

80

80

%Recovery

91.7

89.4

92.7

96.0

101.41587850

9065657

4991367

11526512

3871582

5100981

0.81

0.10

1.41

0.21

0.70

Reference CPS

6779850

254258

7502498

176853

%RSD

0.11

1.16

0.32

2.10

0.621609287

8760949

4703813

11578387

3618247

4959013

3

2

3

2

3

CPS

6215169

227310

6954182

169725

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.01105

0.13830

0.13333

0.00879

0.00428

-0.00169

-0.01556

0.11994

0.00098

0.02054

-0.21672

50.72038

0.00827

0.02957

0.00070

0.01420

0.00113

0.00966

0.00545

0.49547

0.17661

-0.05795

0.00648

-0.05319

0.17199

-0.00105

-0.00368

0.01079

-0.00553

0.06915

0.06667

0.00440

0.00214

-0.00085

-0.00778

0.05997

0.00049

0.01027

-0.10836

25.36019

0.00413

0.01478

0.00035

0.00710

0.00057

0.00483

0.00272

0.24773

0.08831

-0.02897

0.00324

-0.02659

0.08599

-0.00052

-0.00184

0.00539

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.05496

-0.00280

-0.01244

-0.05624

0.01094

0.19855

0.16204

0.62664

-0.00501

0.24444

17.29733

0.25168

0.20235

0.39358

0.57592

2.62546

FinalConcentration

0.25145

-0.00415

3.22377

15.25602

3.86610

9.17562

20.08506

6.13081

0.02748

-0.00140

-0.00622

-0.02812

0.00547

0.09928

0.08102

0.31332

-0.00251

0.12222

8.64866

0.12584

0.10117

0.19679

0.28796

1.31273

Meas Value

0.12572

-0.00207

1.61188

7.62801

1.93305

4.58781

10.04253

3.06540

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 080CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431897

Operator CB 7700

Acq Date Time 2019-06-21T02:21:37-05:00

Type Sample

VialNumber 3206

Sample Name MB 160-431897/1-A

Data File Name 111SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 2:26 AM on:6/21/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

98.6

Lower Limit

80

80

80

80

80

80

80

80

97.8

97.2

97.4

97.9

100.6

97.2

1587850

9065657

4991367

11526512

3871582

5100981

1.56

0.90

0.76

0.98

0.49

Reference CPS

6779850

254258

7502498

176853

4885289

11598232

3763557

5028716

%RSD

0.44

1.13

0.88

2.34

0.64

3

2

3

CPS

6291377

238865

6924604

172885

1544123

8831280

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

92.8

93.9

92.3

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.00252

0.03517

-0.22508

-0.04581

0.09114

0.05737

0.00326

0.00072

-0.00142

-0.00322

0.00251

0.00925

-0.00346

-0.12354

0.00181

0.03850

-0.00040

-0.00091

-0.00223

-0.00541

0.01567

0.00581

-0.00242

0.29882

0.11699

-0.05624

-0.09333

-0.00071

-0.00126

0.01759

-0.11254

-0.02291

0.04557

0.02869

0.00163

0.00036

-0.00071

-0.00161

0.00125

0.00463

-0.00173

-0.06177

0.00090

0.01925

-0.00020

-0.00046

-0.00112

-0.00270

0.00784

0.00291

-0.00121

0.14941

0.05850

-0.02812

-0.04666

-0.00035

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

944.23447

0.08754

962.43928

967.80907

972.68647

473.13396

1008.42629

0.00458

954.24989

958.85576

1020.18819

10043.45601

974.68405

1001.67749

9955.97334

9873.22965

952.63281

10168.40217

10390.48050

968.93141

FinalConcentration

99.80457

98.34540

190.92740

10103.55447

472.11724

0.04377

481.21964

483.90453

486.34324

236.56698

504.21315

0.00229

477.12494

479.42788

510.09410

5021.72800

487.34202

500.83874

4977.98667

4936.61483

476.31640

5084.20109

5195.24025

484.46570

Meas Value

49.90228

49.17270

95.46370

5051.77723

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T02:28:19-05:00

Type Sample

VialNumber 3207

Sample Name LCS 160-431897/2-A

Data File Name 112SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 2:33 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.8

94.6

98.2

93.4

93.9

Lower Limit

80

80

80

80

%Recovery

85.6

85.9

87.2

88.5

92.41587850

9065657

4991367

11526512

3871582

5100981

1.09

0.63

1.13

1.77

0.34

Reference CPS

6779850

254258

7502498

176853

%RSD

0.55

0.87

1.15

1.29

2.121466491

8325223

4721832

11321837

3617829

4789456

3

2

3

2

3

CPS

5804338

218362

6544718

156531

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

195.76750

1008.99924

999.49781

1027.11949

1035.89282

0.06159

0.12172

998.83777

0.01488

0.02348

-0.23860

944.89080

0.01679

0.02517

0.00517

0.01683

963.43141

194.36828

956.12331

964.03951

458.04872

0.00679

0.00772

0.08754

490.90092

-0.00104

0.05938

0.03151

97.88375

504.49962

499.74891

513.55975

517.94641

0.03079

0.06086

499.41889

0.00744

0.01174

-0.11930

472.44540

0.00840

0.01259

0.00258

0.00841

481.71571

97.18414

478.06165

482.01975

229.02436

0.00339

0.00386

0.04377

245.45046

-0.00052

0.02969

0.01576

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.09376

-0.06273

0.48063

2.81570

5.42889

3.05421

239.41700

0.00214

10.78272

3.76371

0.69663

9.64894

0.03284

2.99731

12533.83933

8.04514

79.17274

6353.46460

48900.08612

1.08915

FinalConcentration

8.01017

-0.00248

30.67170

23526.85048

0.04688

-0.03137

0.24031

1.40785

2.71444

1.52711

119.70850

0.00107

5.39136

1.88185

0.34831

4.82447

0.01642

1.49865

6266.91967

4.02257

39.58637

3176.73230

24450.04306

0.54458

Meas Value

4.00508

-0.00124

15.33585

11763.42524

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T02:34:56-05:00

Type Sample

VialNumber 3208

Sample Name 160-34233-A-6-C

Data File Name 113SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 2:39 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.9

95.4

98.4

91.5

95.2

Lower Limit

80

80

80

80

%Recovery

88.8

89.1

91.0

94.3

95.41587850

9065657

4991367

11526512

3871582

5100981

1.24

1.62

0.61

0.82

0.82

Reference CPS

6779850

254258

7502498

176853

%RSD

0.64

0.71

1.04

3.32

0.971514053

8601987

4760551

11339891

3543666

4856880

3

2

3

2

3

CPS

6019682

226668

6829607

166747

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.75765

0.21264

0.27457

0.26350

30.76201

-0.00257

-0.02235

3.79970

0.01046

0.03350

-0.24927

58.08504

0.00071

0.00036

-0.00182

0.00010

0.00054

0.06590

0.02163

0.62783

0.30594

-0.09180

0.01696

-0.06273

5.61035

0.00280

-0.00142

0.01168

0.37883

0.10632

0.13728

0.13175

15.38101

-0.00129

-0.01118

1.89985

0.00523

0.01675

-0.12464

29.04252

0.00035

0.00018

-0.00091

0.00005

0.00027

0.03295

0.01082

0.31392

0.15297

-0.04590

0.00848

-0.03137

2.80517

0.00140

-0.00071

0.00584

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

107.0

96.3

111.0

108.6

112.5

108.7

102.0

115.9

110.1

100.6

103.5

113.3

110.3

117.1

112.8

107.8

110.4

101.4

107.6

112.7

102.8

%Recovery

99.4

102.4

90.6

113.0

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.34861

24.08200

5.55124

1.08628

22.49131

10.86876

5.09905

5.79259

5.50744

10.06340

10.35117

2.26544

55.16397

2.34123

5.63979

53.90559

55.20691

101.37266

107.59648

112.70031

5.13854

Meas Value

4.97208

0.51214

90.60440

56.52143

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T02:41:36-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 114LCCV.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 2:46 AM on:6/21/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.1

98.4

101.4

100.3

102.0

Lower Limit

80

80

80

80

%Recovery

95.4

92.3

94.6

90.6

94.81587850

9065657

4991367

11526512

3871582

5100981

0.58

1.40

0.90

1.29

1.70

Reference CPS

6779850

254258

7502498

176853

%RSD

0.37

1.15

0.90

2.05

0.561505645

8987353

4909462

11692386

3884324

5202641

3

2

3

2

3

CPS

6465088

234596

7098764

160149

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

107.2

106.0

115.5

113.4

112.9

106.2

100.2

117.2

104.3

107.9

100.4

105.8

110.6

110.8

112.0

104.5

106.0

103.9

109.1

109.1

105.8

101.9

105.1

111.0

112.8

118.0

117.6

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.14397

3.18102

23.09689

2.26853

1.12860

10.62261

10.01966

5.85829

10.43172

1.07924

5.01785

2.11549

2.21216

11.07644

2.23993

2.08942

10.60193

2.07734

0.54574

2.18185

5.29026

10.19327

1.05115

5.55124

11.28474

11.80058

0.58778

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

102.2

102.4

100.0

102.8

102.4

101.1

104.7

100.8

103.7

99.6

101.4

103.6

102.0

105.8

101.8

104.6

99.6

100.9

101.9

98.5

97.6

%Recovery

97.3

97.8

97.6

102.0

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

102.18559

51.19661

49.99399

102.79002

102.37726

101.05887

52.37031

100.80336

103.74365

99.57152

101.36421

103.63782

2551.11971

105.81415

101.81574

2614.58648

2489.93631

2521.32085

2548.32434

2463.07625

97.62866

Meas Value

97.31872

97.77046

195.13369

2550.13755

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T02:48:17-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 115_CCV.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 2:53 AM on:6/21/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.7

97.5

101.0

96.6

99.1

Lower Limit

80

80

80

80

%Recovery

90.3

87.6

91.9

89.8

94.71587850

9065657

4991367

11526512

3871582

5100981

0.65

0.57

0.71

0.78

0.09

Reference CPS

6779850

254258

7502498

176853

%RSD

0.69

0.06

0.82

0.45

0.871504387

8766584

4864255

11639954

3738568

5053058

3

2

3

2

3

CPS

6124076

222718

6896300

158857

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

97.2

99.9

101.4

99.0

98.7

102.3

102.0

103.5

98.0

99.9

97.9

97.7

98.3

99.6

99.5

99.5

100.5

98.0

97.5

101.7

101.7

98.5

96.7

100.0

103.9

105.0

105.8

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.43890

99.89949

101.38762

99.01152

98.73121

102.32015

101.96935

103.54945

98.02504

9.98713

97.90378

97.73777

98.29545

99.62604

99.48456

99.50132

100.45802

19.60824

97.45540

101.67375

50.83355

98.53789

96.73813

49.99399

103.91040

104.98578

10.58082

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00341

0.06802

-0.07640

-0.04944

-0.01419

0.27340

0.00364

0.00487

0.00931

-0.00347

0.01282

0.14388

0.00524

0.00615

0.11623

0.12550

0.29013

3.27107

-0.77298

0.01238

Meas Value

-0.05632

0.00420

2.59099

2.20797

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T02:54:57-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 116_CCB.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 2:59 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.6

98.6

99.6

98.4

99.4

Lower Limit

80

80

80

80

%Recovery

93.2

95.4

93.3

97.4

94.21587850

9065657

4991367

11526512

3871582

5100981

0.38

0.62

1.71

1.01

0.89

Reference CPS

6779850

254258

7502498

176853

%RSD

0.77

2.98

0.22

4.25

0.511495972

8758222

4919304

11478722

3809140

5070176

3

2

3

2

3

CPS

6319311

242436

6996724

172268

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.07313

-0.00535

0.02261

0.02585

0.00336

0.01164

0.00229

0.47806

0.00262

-0.00313

0.30554

-0.00139

0.00576

0.00461

0.00484

0.00321

0.00418

0.00537

0.00322

0.01452

0.00533

0.00109

0.01137

0.06802

0.06506

0.00737

0.00377

0.01185

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.20272

0.17830

-0.11618

7.61555

4.85054

5.01588

267.00667

-0.00232

10.56394

3.92439

0.94413

10.64383

0.04258

3.23211

13893.49934

82.81781

74.99246

6403.20609

49514.90074

1.33351

FinalConcentration

8.24120

-0.00274

37.15746

24425.10867

0.02027

0.01783

-0.01162

0.76156

0.48505

0.50159

26.70067

-0.00023

1.05639

0.39244

0.09441

1.06438

0.00426

0.32321

1389.34993

8.28178

7.49925

640.32061

4951.49007

0.13335

Meas Value

0.82412

-0.00027

3.71575

2442.51087

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T03:01:42-05:00

Type Sample

VialNumber 3209

Sample Name 160-34233-A-6-C SD

Data File Name 117SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 3:06 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.8

96.7

100.5

94.4

97.0

Lower Limit

80

80

80

80

%Recovery

92.2

91.9

93.3

94.3

97.01587850

9065657

4991367

11526512

3871582

5100981

0.52

1.95

0.55

1.03

0.44

Reference CPS

6779850

254258

7502498

176853

%RSD

0.32

0.54

0.93

0.97

0.331539483

8863514

4829086

11583668

3653940

4946070

3

2

3

2

3

CPS

6252854

233556

7001116

166710

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.03870

0.15639

-0.00128

0.10227

30.05436

0.05728

-0.08764

0.95520

0.01710

0.03222

0.00276

57.06991

0.00343

-0.00696

0.00117

0.00062

0.00338

0.03288

-0.01510

0.37980

0.30256

-0.61769

0.02647

0.17830

5.16519

-0.00097

-0.01325

0.01265

-0.00387

0.01564

-0.00013

0.01023

3.00544

0.00573

-0.00876

0.09552

0.00171

0.00322

0.00028

5.70699

0.00034

-0.00070

0.00012

0.00006

0.00034

0.00329

-0.00151

0.03798

0.03026

-0.06177

0.00265

0.01783

0.51652

-0.00010

-0.00133

0.00126

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

940.39602

0.46671

952.66438

979.59806

1005.89520

495.86436

1247.24661

0.00897

976.70427

966.78182

1016.41267

10053.95988

950.59617

999.66111

22440.33052

9993.83776

1069.75735

15816.62332

59887.22246

967.44611

FinalConcentration

109.89452

101.52138

225.44960

33836.78978

470.19801

0.23335

476.33219

489.79903

502.94760

247.93218

623.62330

0.00449

488.35213

483.39091

508.20634

5026.97994

475.29808

499.83056

11220.16526

4996.91888

534.87868

7908.31166

29943.61123

483.72306

Meas Value

54.94726

50.76069

112.72480

16918.39489

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T03:08:24-05:00

Type Sample

VialNumber 3210

Sample Name 160-34233-A-6-D MS

Data File Name 118SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 3:13 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.4

95.6

99.0

92.9

95.2

Lower Limit

80

80

80

80

%Recovery

86.6

86.7

89.4

90.5

93.81587850

9065657

4991367

11526512

3871582

5100981

1.00

1.17

1.46

0.74

0.52

Reference CPS

6779850

254258

7502498

176853

%RSD

0.55

0.92

0.60

1.21

1.361490172

8287489

4769527

11409813

3597513

4857707

3

2

3

2

3

CPS

5873763

220447

6704330

160072

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

194.50906

1004.20490

1008.45936

1037.02820

1074.84365

0.33696

0.19375

1011.44416

0.02913

0.03236

-0.09909

1013.49769

0.01843

0.02140

0.00604

0.01329

983.58390

197.73430

978.26452

983.10672

472.01212

-0.05886

0.02155

0.46671

495.13526

0.00470

0.05508

0.02666

97.25453

502.10245

504.22968

518.51410

537.42183

0.16848

0.09687

505.72208

0.01456

0.01618

-0.04955

506.74885

0.00921

0.01070

0.00302

0.00665

491.79195

98.86715

489.13226

491.55336

236.00606

-0.02943

0.01077

0.23335

247.56763

0.00235

0.02754

0.01333

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

949.09969

0.19829

956.38018

985.81208

1017.23595

496.57896

1260.05930

0.01148

966.04574

956.85611

1022.12973

10149.45962

959.78157

999.66642

22002.58862

10083.98929

1022.55629

15640.37434

58916.57985

976.93610

FinalConcentration

109.53913

100.84173

224.36059

33147.77753

474.54985

0.09914

478.19009

492.90604

508.61797

248.28948

630.02965

0.00574

483.02287

478.42806

511.06487

5074.72981

479.89078

499.83321

11001.29431

5041.99465

511.27814

7820.18717

29458.28993

488.46805

Meas Value

54.76956

50.42087

112.18029

16573.88877

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T03:14:57-05:00

Type Sample

VialNumber 3211

Sample Name 160-34233-A-6-E MSD

Data File Name 119SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 3:19 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.4

94.3

97.0

92.4

93.3

Lower Limit

80

80

80

80

%Recovery

85.8

86.6

88.2

89.5

92.31587850

9065657

4991367

11526512

3871582

5100981

1.26

0.51

1.63

0.37

0.82

Reference CPS

6779850

254258

7502498

176853

%RSD

0.50

1.21

0.49

0.79

0.311464822

8195145

4704595

11180868

3577449

4758996

3

2

3

2

3

CPS

5816048

220266

6620664

158341

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

197.19142

1020.59742

1004.87377

1049.01022

1086.67936

0.09399

0.11686

1028.93522

0.02564

0.03052

-0.17297

1021.76883

0.02103

0.02513

0.00613

0.01019

988.75716

197.29648

973.08534

989.47759

477.06815

-0.05816

0.01977

0.19829

504.29041

0.00007

0.05825

0.02094

98.59571

510.29871

502.43689

524.50511

543.33968

0.04700

0.05843

514.46761

0.01282

0.01526

-0.08648

510.88441

0.01052

0.01257

0.00306

0.00510

494.37858

98.64824

486.54267

494.73879

238.53407

-0.02908

0.00989

0.09914

252.14521

0.00003

0.02912

0.01047

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

101.95428

0.04283

21.09381

403.36110

204.22125

106.01760

333.84937

0.02158

215.88537

208.77329

41.32897

1030.77737

42.75498

105.36451

13228.30113

1027.20807

2121.85454

8183.28537

49059.70541

100.18395

FinalConcentration

105.80375

10.27835

2027.38066

24058.13119

50.97714

0.02142

10.54690

201.68055

102.11062

53.00880

166.92468

0.01079

107.94268

104.38665

20.66449

515.38868

21.37749

52.68226

6614.15056

513.60403

1060.92727

4091.64269

24529.85270

50.09198

Meas Value

52.90188

5.13918

1013.69033

12029.06559

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T03:21:32-05:00

Type Sample

VialNumber 3212

Sample Name 160-34233-A-6-C PDS

Data File Name 120SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 3:26 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.0

95.5

100.4

93.0

95.3

Lower Limit

80

80

80

80

%Recovery

89.3

88.4

93.0

91.0

95.31587850

9065657

4991367

11526512

3871582

5100981

1.01

0.85

0.58

0.45

0.67

Reference CPS

6779850

254258

7502498

176853

%RSD

0.77

0.96

1.33

1.74

0.411513951

8611497

4765342

11569481

3600782

4862749

3

2

3

2

3

CPS

6056033

224841

6977449

160969

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

43.65337

65.89449

0.91899

46.37901

51.23229

0.02133

0.04321

116.28021

0.01398

0.02687

-0.20826

92.63646

0.00192

0.01905

0.00262

0.00478

205.58089

39.87843

10.04043

42.53176

103.48740

-0.02661

0.02581

0.04283

107.75998

0.00777

0.00438

0.01245

21.82669

32.94724

0.45950

23.18950

25.61615

0.01066

0.02160

58.14010

0.00699

0.01343

-0.10413

46.31823

0.00096

0.00952

0.00131

0.00239

102.79044

19.93921

5.02022

21.26588

51.74370

-0.01331

0.01290

0.02142

53.87999

0.00389

0.00219

0.00623

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02684

-0.04837

0.45740

2.03233

6.15390

4.47006

297.69014

0.00252

13.55287

4.10701

0.94484

9.76912

0.22384

4.07158

15948.78169

10.01678

85.07248

7619.16424

60863.70150

1.37923

FinalConcentration

9.50514

-0.00062

73.65662

28626.05445

0.01342

-0.02419

0.22870

1.01617

3.07695

2.23503

148.84507

0.00126

6.77643

2.05350

0.47242

4.88456

0.11192

2.03579

7974.39084

5.00839

42.53624

3809.58212

30431.85075

0.68962

Meas Value

4.75257

-0.00031

36.82831

14313.02722

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T03:28:12-05:00

Type Sample

VialNumber 3301

Sample Name 160-34233-A-7-C

Data File Name 121SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 3:33 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.6

96.9

101.1

92.2

95.0

Lower Limit

80

80

80

80

%Recovery

90.7

92.2

91.9

93.5

96.91587850

9065657

4991367

11526512

3871582

5100981

0.43

0.36

0.51

1.20

1.80

Reference CPS

6779850

254258

7502498

176853

%RSD

0.66

1.30

0.49

2.77

1.001538666

8579647

4835736

11650200

3569925

4846665

3

2

3

2

3

CPS

6150498

234430

6898265

165403

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.48843

0.24727

0.52876

0.06890

37.76012

-0.00235

-0.02324

2.40792

0.00909

0.04396

-0.20989

69.79365

0.00007

0.00131

-0.00145

0.00009

0.00110

0.04420

0.00517

60.32471

0.46837

-0.12354

0.01946

-0.04837

6.64192

0.00168

-0.00339

0.01380

0.24421

0.12364

0.26438

0.03445

18.88006

-0.00118

-0.01162

1.20396

0.00454

0.02198

-0.10494

34.89683

0.00003

0.00065

-0.00073

0.00004

0.00055

0.02210

0.00258

30.16235

0.23419

-0.06177

0.00973

-0.02419

3.32096

0.00084

-0.00169

0.00690

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133
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95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce
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Cd

Sn
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Te
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Nb
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

-0.00775

-0.05407

0.76814

0.78380

0.11810

0.22512

0.14856

-0.00129

0.15293

0.55216

0.61546

4.81948

0.01931

0.45832

8.85885

7.92981

19.61923

17.14518

36.37732

0.27204

FinalConcentration

0.23326

-0.00002

17.82782

32.89239

-0.00387

-0.02704

0.38407

0.39190

0.05905

0.11256

0.07428

-0.00064

0.07647

0.27608

0.30773

2.40974

0.00965

0.22916

4.42943

3.96490

9.80961

8.57259

18.18866

0.13602

Meas Value

0.11663

-0.00001

8.91391

16.44619

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T03:34:52-05:00

Type Sample

VialNumber 3302

Sample Name 160-34239-A-4-C

Data File Name 122SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 3:40 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.6

96.8

100.3

96.7

99.0

Lower Limit

80

80

80

80

%Recovery

94.1

95.3

93.5

98.2

97.81587850

9065657

4991367

11526512

3871582

5100981

0.87

0.92

1.41

0.59

1.82

Reference CPS

6779850

254258

7502498

176853

%RSD

0.64

1.48

0.04

2.96

2.081553150

8846009

4831031

11562810

3742314

5048993

3

2

3

2

3

CPS

6377773

242352

7016129

173614

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.17133

0.41126

0.35792

0.02464

0.00109

-0.00292

-0.00865

0.96671

-0.00289

0.04148

-0.22099

0.11524

0.00023

0.00229

-0.00209

0.00203

0.00020

0.56577

-0.00006

0.43738

0.14971

-0.06040

0.00610

-0.05407

0.02900

-0.00305

-0.00283

0.01061

0.08567

0.20563

0.17896

0.01232

0.00054

-0.00146

-0.00433

0.48336

-0.00144

0.02074

-0.11049

0.05762

0.00011

0.00114

-0.00105

0.00102

0.00010

0.28289

-0.00003

0.21869

0.07485

-0.03020

0.00305

-0.02704

0.01450

-0.00152

-0.00142

0.00530

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133
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95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce
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Cd

Sn
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Nb

Mo
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Pd

2

3
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

-0.00417

-0.05842

0.42851

1.11023

0.06385

-0.17504

0.09363

-0.00344

0.15826

0.55498

0.74835

3.70805

0.01522

0.36205

5.40561

7.96459

28.00974

13.13867

38.09930

0.25257

FinalConcentration

0.09968

-0.00284

8.11897

25.68590

-0.00209

-0.02921

0.21425

0.55512

0.03192

-0.08752

0.04681

-0.00172

0.07913

0.27749

0.37418

1.85402

0.00761

0.18103

2.70281

3.98230

14.00487

6.56933

19.04965

0.12629

Meas Value

0.04984

-0.00142

4.05949

12.84295

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T03:41:34-05:00

Type Sample

VialNumber 3303

Sample Name 160-34239-A-5-C

Data File Name 123SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 3:46 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.5

95.1

99.3

95.0

97.6

Lower Limit

80

80

80

80

%Recovery

92.3

93.3

91.9

96.0

96.11587850

9065657

4991367

11526512

3871582

5100981

0.66

0.64

0.88

1.00

1.59

Reference CPS

6779850

254258

7502498

176853

%RSD

0.57

0.72

1.27

2.12

0.371526510

8662106

4748084

11445226

3679239

4980005

3

2

3

2

3

CPS

6260841

237184

6891329

169800

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.04688

0.18413

0.22085

0.01224

-0.00020

-0.00401

-0.01499

0.39172

-0.00218

0.03322

-0.23897

0.08070

-0.00066

0.00087

-0.00208

-0.00185

-0.00160

0.29173

0.00083

0.35357

0.12412

-0.12354

0.00462

-0.05842

-0.03796

0.00297

-0.00270

0.01190

0.02344

0.09207

0.11043

0.00612

-0.00010

-0.00201

-0.00749

0.19586

-0.00109

0.01661

-0.11949

0.04035

-0.00033

0.00044

-0.00104

-0.00093

-0.00080

0.14587

0.00042

0.17678

0.06206

-0.06177

0.00231

-0.02921

-0.01898

0.00149

-0.00135

0.00595

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm
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Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru
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Pd

2

3
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

2.93872

0.25617

5.00540

72.46508

3.05033

3.98887

307.34791

1.16017

27.15369

49.85609

112.47697

3858.36859

1.37281

6.72104

22980.35332

2443.25691

112.65104

7336.04396

67770.57135

206.99078

FinalConcentration

7.38120

0.05278

18.94261

72297.34082

1.46936

0.12809

2.50270

36.23254

1.52516

1.99444

153.67395

0.58009

13.57684

24.92805

56.23848

1929.18429

0.68640

3.36052

11490.17666

1221.62845

56.32552

3668.02198

33885.28567

103.49539

Meas Value

3.69060

0.02639

9.47130

36148.67041

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T03:48:19-05:00

Type Sample

VialNumber 3304

Sample Name 160-34257-A-5-C

Data File Name 124SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 3:53 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.4

95.1

98.6

91.0

93.6

Lower Limit

80

80

80

80

%Recovery

88.4

89.0

90.9

90.5

94.81587850

9065657

4991367

11526512

3871582

5100981

1.11

1.50

0.34

0.28

1.29

Reference CPS

6779850

254258

7502498

176853

%RSD

0.64

0.92

0.62

1.40

0.431504836

8374108

4749060

11366420

3523515

4774923

3

2

3

2

3

CPS

5990686

226222

6816235

160024

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.04686

1.91617

0.15229

0.53579

3.05606

0.07195

-0.02167

0.41014

0.00710

0.04460

-0.23682

115.32433

1.35624

2.95081

0.34710

1.35903

0.30000

0.02215

0.02820

0.49528

0.38859

-0.09163

0.09963

0.25617

8.12838

0.00355

-0.00498

0.01727

0.02343

0.95808

0.07614

0.26789

1.52803

0.03597

-0.01084

0.20507

0.00355

0.02230

-0.11841

57.66216

0.67812

1.47541

0.17355

0.67952

0.15000

0.01107

0.01410

0.24764

0.19430

-0.04582

0.04981

0.12809

4.06419

0.00178

-0.00249

0.00863

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.06393

-0.04867

0.51966

4.42959

2.79176

4.93200

309.85000

0.01332

20.99698

43.69107

1.51532

58.74628

0.46399

0.58739

22949.64322

19.92358

37.75350

7321.87925

68232.19540

2.30289

FinalConcentration

7.07077

-0.00315

16.36901

73221.78569

0.03197

-0.02434

0.25983

2.21480

1.39588

2.46600

154.92500

0.00666

10.49849

21.84553

0.75766

29.37314

0.23200

0.29370

11474.82161

9.96179

18.87675

3660.93963

34116.09770

1.15145

Meas Value

3.53538

-0.00157

8.18450

36610.89284

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T03:54:59-05:00

Type Sample

VialNumber 3305

Sample Name 160-34257-A-6-C

Data File Name 125SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 4:00 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.9

97.2

101.1

92.5

94.4

Lower Limit

80

80

80

80

%Recovery

90.2

90.2

92.6

91.8

96.81587850

9065657

4991367

11526512

3871582

5100981

0.83

0.57

0.75

1.33

2.08

Reference CPS

6779850

254258

7502498

176853

%RSD

0.58

1.87

0.34

1.32

0.791536320

8603481

4853646

11658710

3580310

4816770

3

2

3

2

3

CPS

6115978

229413

6949117

162321

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00483

0.13094

0.09869

0.02153

3.11315

0.00100

-0.03131

0.23204

0.01049

0.03715

-0.23904

95.57217

0.01598

0.03213

0.00251

0.01693

0.00201

0.01781

0.00340

0.33737

0.51898

-0.12354

0.01645

-0.04867

8.13056

0.00508

-0.00104

0.01354

0.00241

0.06547

0.04934

0.01076

1.55657

0.00050

-0.01565

0.11602

0.00524

0.01858

-0.11952

47.78609

0.00799

0.01607

0.00126

0.00847

0.00100

0.00891

0.00170

0.16869

0.25949

-0.06177

0.00823

-0.02434

4.06528

0.00254

-0.00052

0.00677

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce

Pr

Nd
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Cd

Sn
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Te

Cs

Nb

Mo
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Pd

2

3
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.03747

-0.04265

0.52683

13.22103

1.85858

5.24342

276.62149

0.00046

29.98162

20.12765

2.30863

37.03945

1.45790

4.02005

21561.76990

10.28099

36.63025

5465.03572

66214.63064

1.82730

FinalConcentration

5.47787

-0.00540

15.68667

16019.41071

0.01874

-0.02132

0.26341

6.61052

0.92929

2.62171

138.31075

0.00023

14.99081

10.06383

1.15432

18.51973

0.72895

2.01002

10780.88495

5.14049

18.31513

2732.51786

33107.31532

0.91365

Meas Value

2.73893

-0.00270

7.84334

8009.70536

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T04:01:40-05:00

Type Sample

VialNumber 3306

Sample Name 160-34296-A-5-C

Data File Name 126SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 4:06 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.7

94.1

98.3

91.8

94.0

Lower Limit

80

80

80

80

%Recovery

88.7

89.8

90.4

91.0

94.21587850

9065657

4991367

11526512

3871582

5100981

2.08

1.15

1.11

0.97

0.62

Reference CPS

6779850

254258

7502498

176853

%RSD

0.91

0.59

2.04

2.09

1.031495085

8407810

4697332

11334999

3554096

4796178

3

2

3

2

3

CPS

6015998

228299

6782241

160953

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.04495

0.09244

0.05400

0.00119

1.29403

-0.00314

-0.03249

0.04885

0.00803

0.03965

-0.24492

66.58750

0.00243

0.00572

-0.00194

0.00218

-0.00088

0.01195

-0.00669

0.32054

0.44997

-0.12354

0.01380

-0.04265

6.71288

-0.00011

-0.00189

0.00616

-0.02247

0.04622

0.02700

0.00060

0.64702

-0.00157

-0.01624

0.02442

0.00401

0.01983

-0.12246

33.29375

0.00122

0.00286

-0.00097

0.00109

-0.00044

0.00597

-0.00334

0.16027

0.22499

-0.06177

0.00690

-0.02132

3.35644

-0.00006

-0.00095

0.00308

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

104.8

95.1

108.6

106.2

112.2

106.7

85.8

116.5

110.0

101.4

103.6

109.9

109.3

116.1

113.0

108.6

106.2

99.3

110.2

114.7

102.8

%Recovery

105.3

103.8

90.5

120.4

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.24183

23.77467

5.43115

1.06235

22.43919

10.67334

4.28930

5.82705

5.50133

10.14454

10.35778

2.19803

54.64842

2.32254

5.65106

54.28031

53.09288

99.25687

110.20407

114.65899

5.14220

Meas Value

5.26304

0.51916

90.48928

60.21687

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T04:08:24-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 127LCCV.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 4:13 AM on:6/21/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.2

97.1

99.5

97.0

100.4

Lower Limit

80

80

80

80

%Recovery

93.6

91.5

93.1

89.4

93.71587850

9065657

4991367

11526512

3871582

5100981

2.18

2.06

0.18

1.50

0.77

Reference CPS

6779850

254258

7502498

176853

%RSD

0.67

0.65

1.23

1.27

0.821488442

8813414

4845832

11465863

3754737

5120715

3

2

3

2

3

CPS

6348155

232714

6983152

158147

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

101.2

107.6

116.5

112.3

116.1

106.6

99.5

105.1

106.2

106.5

102.5

106.3

109.8

109.4

111.0

106.7

107.9

107.2

108.8

106.8

108.3

106.7

105.9

108.6

112.8

116.2

112.6

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.02479

3.22726

23.30835

2.24638

1.16111

10.66427

9.95355

5.25668

10.61857

1.06539

5.12689

2.12551

2.19506

10.93771

2.21971

2.13362

10.78527

2.14347

0.54423

2.13548

5.41329

10.67348

1.05909

5.43115

11.27773

11.62429

0.56315

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

101.8

102.8

100.8

103.1

102.9

103.2

104.2

102.7

104.1

97.9

98.8

102.7

103.1

105.8

102.7

103.3

98.6

96.8

101.7

99.3

97.9

%Recovery

97.8

98.3

98.6

101.0

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

101.75738

51.41755

50.40041

103.05496

102.89210

103.24741

52.08568

102.73264

104.14720

97.89270

98.78537

102.71314

2576.71105

105.84564

102.71721

2582.64394

2464.26997

2420.57326

2542.05328

2483.26582

97.85004

Meas Value

97.83270

98.33446

197.23583

2526.02767

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T04:15:05-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 128_CCV.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 4:20 AM on:6/21/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.2

97.6

100.9

96.6

98.8

Lower Limit

80

80

80

80

%Recovery

90.3

88.5

92.3

88.9

94.61587850

9065657

4991367

11526512

3871582

5100981

0.75

1.02

1.16

1.08

0.79

Reference CPS

6779850

254258

7502498

176853

%RSD

0.65

0.53

0.91

0.85

0.651502098

8719052

4872244

11635920

3740276

5040225

3

2

3

2

3

CPS

6121325

225031

6925656

157210

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

97.5

101.9

99.8

99.3

100.1

102.4

100.3

102.1

98.6

99.8

98.6

98.7

97.1

98.2

99.4

99.4

101.0

99.8

99.4

103.0

102.7

99.0

97.3

100.8

105.3

104.3

104.8

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.50338

101.88364

99.78401

99.26295

100.10991

102.41531

100.31275

102.14212

98.64078

9.98252

98.62160

98.65886

97.13346

98.22687

99.42999

99.37476

101.03374

19.96927

99.36191

103.01430

51.34592

98.96750

97.26850

50.40041

105.26267

104.25458

10.48322

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.01030

0.07642

-0.08529

-0.02529

0.00757

-0.15815

0.01661

0.01172

0.02601

0.00665

0.01581

0.42582

0.01413

0.02135

0.68006

0.29690

0.34008

3.70872

-0.40785

0.02528

Meas Value

0.03051

0.01616

2.62581

3.43657

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T04:21:43-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 129_CCB.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 4:26 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.5

97.3

99.2

97.4

98.8

Lower Limit

80

80

80

80

%Recovery

92.1

94.6

91.5

95.4

92.51587850

9065657

4991367

11526512

3871582

5100981

1.59

1.08

1.11

0.50

1.27

Reference CPS

6779850

254258

7502498

176853

%RSD

0.90

2.20

1.25

3.29

0.161468501

8747082

4857860

11438984

3769499

5039618

3

2

3

2

3

CPS

6241965

240464

6864365

168731

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.06552

0.00245

0.03631

0.03270

0.01595

0.01934

0.01197

0.45957

0.01044

-0.00356

0.39516

0.01131

0.01496

0.01524

0.01494

0.01817

0.01925

0.00624

0.01036

0.01793

0.01339

-0.01391

0.01784

0.07642

0.06443

0.01542

0.01692

0.00756

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.32301

0.20414

1.37226

24.08420

2.03931

5.13923

294.92013

0.07377

38.75693

123.25783

15.22767

895.11697

0.30687

8.14323

22608.46083

418.88852

50.35473

5730.87724

69604.58334

16.16120

FinalConcentration

5.84572

0.00780

16.98127

16574.11799

0.16151

0.10207

0.68613

12.04210

1.01965

2.56962

147.46006

0.03688

19.37846

61.62891

7.61384

447.55849

0.15343

4.07162

11304.23041

209.44426

25.17737

2865.43862

34802.29167

8.08060

Meas Value

2.92286

0.00390

8.49064

8287.05899

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T04:28:26-05:00

Type Sample

VialNumber 3307

Sample Name 160-34296-A-6-C

Data File Name 130SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 4:33 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.8

94.0

96.8

90.8

92.8

Lower Limit

80

80

80

80

%Recovery

86.5

87.5

88.8

90.3

92.51587850

9065657

4991367

11526512

3871582

5100981

1.45

1.04

1.25

0.36

1.06

Reference CPS

6779850

254258

7502498

176853

%RSD

0.67

1.66

1.05

1.57

0.491468733

8416513

4690274

11154607

3515296

4735266

3

2

3

2

3

CPS

5861776

222419

6664052

159644

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.04083

0.36140

0.07206

0.12903

1.41170

0.07823

-0.00864

0.45333

0.01134

0.03991

0.00855

71.56442

0.12687

0.28361

0.02861

0.11814

0.01373

0.01546

-0.00254

0.33931

0.21078

-0.12354

0.02469

0.20414

8.89737

0.01030

0.00126

0.02320

-0.02042

0.18070

0.03603

0.06451

0.70585

0.03911

-0.00432

0.22666

0.00567

0.01995

0.00427

35.78221

0.06343

0.14181

0.01431

0.05907

0.00687

0.00773

-0.00127

0.16966

0.10539

-0.06177

0.01235

0.10207

4.44868

0.00515

0.00063

0.01160

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.05268

0.00014

-0.00123

0.05336

0.00204

0.03093

0.10732

0.98037

0.04402

-0.29164

16.11172

0.28422

0.32311

0.35736

0.19937

3.65925

FinalConcentration

0.55066

-0.00120

0.07391

17.70134

1.81911

5.02185

26.16675

16.93684

0.02634

0.00007

-0.00061

0.02668

0.00102

0.01546

0.05366

0.49018

0.02201

-0.14582

8.05586

0.14211

0.16156

0.17868

0.09968

1.82963

Meas Value

0.27533

-0.00060

0.03696

8.85067

0.90956

2.51093

13.08337

8.46842

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 080CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 432053

Operator CB 7700

Acq Date Time 2019-06-21T04:35:07-05:00

Type Sample

VialNumber 3308

Sample Name MB 160-432053/1-A

Data File Name 131SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 4:40 AM on:6/21/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

98.4

Lower Limit

80

80

80

80

80

80

80

80

94.4

98.2

97.1

93.3

101.7

90.8

1587850

9065657

4991367

11526512

3871582

5100981

1.29

13.00

0.70

12.25

0.65

Reference CPS

6779850

254258

7502498

176853

4655299

11725505

3516047

5019968

%RSD

1.81

11.39

0.92

7.58

1.31

3

2

3

CPS

6189955

228438

6979031

166926

1559761

8802200

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

91.3

89.8

93.0

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.00306

0.05080

-0.06338

-0.05137

0.07988

0.12673

0.05808

-0.00062

-0.00280

0.02470

0.01350

0.10036

-0.00162

-0.05403

0.00277

0.01867

-0.00039

0.00005

-0.00249

-0.00325

0.00547

0.01065

-0.00925

0.25756

0.11139

0.05336

-0.08045

0.00980

-0.00153

0.02540

-0.03169

-0.02569

0.03994

0.06337

0.02904

-0.00031

-0.00140

0.01235

0.00675

0.05018

-0.00081

-0.02702

0.00138

0.00933

-0.00020

0.00002

-0.00125

-0.00163

0.00274

0.00533

-0.00463

0.12878

0.05569

0.02668

-0.04022

0.00490

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

941.04163

51.01942

963.57495

956.45581

955.89927

448.63938

990.06249

101.79969

935.89437

940.47161

998.86888

9898.70819

964.65870

984.03765

9790.26527

9644.77630

916.77325

9910.90268

10098.59711

960.86892

FinalConcentration

98.99584

96.71036

185.22122

9952.99011

470.52082

25.50971

481.78748

478.22791

477.94963

224.31969

495.03124

50.89985

467.94719

470.23581

499.43444

4949.35409

482.32935

492.01882

4895.13264

4822.38815

458.38662

4955.45134

5049.29856

480.43446

Meas Value

49.49792

48.35518

92.61061

4976.49506

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T04:41:51-05:00

Type Sample

VialNumber 3309

Sample Name LCS 160-432053/2-A

Data File Name 132SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 4:46 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.4

96.3

100.4

95.1

96.5

Lower Limit

80

80

80

80

%Recovery

87.2

87.3

88.8

89.0

95.11587850

9065657

4991367

11526512

3871582

5100981

0.94

1.11

0.85

0.36

0.85

Reference CPS

6779850

254258

7502498

176853

%RSD

0.70

0.75

1.10

0.92

1.921509956

8557179

4806899

11576393

3679984

4922965

3

2

3

2

3

CPS

5911992

221993

6660575

157424

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

191.99272

995.63707

994.17553

1011.84697

1014.79816

104.52664

101.64164

988.13940

106.41765

9.99350

86.22856

925.03269

102.15187

103.37580

103.88420

100.15294

953.09384

191.77684

932.19975

947.09860

451.65532

90.79590

96.74430

51.01942

476.08495

103.21975

107.57109

8.77650

95.99636

497.81853

497.08777

505.92349

507.39908

52.26332

50.82082

494.06970

53.20882

4.99675

43.11428

462.51635

51.07593

51.68790

51.94210

50.07647

476.54692

95.88842

466.09988

473.54930

225.82766

45.39795

48.37215

25.50971

238.04247

51.60988

53.78554

4.38825

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02530

0.00478

0.92148

3.18832

0.81174

-0.03267

287.77234

0.01769

0.85487

0.28706

0.38909

3.51615

0.03109

0.22589

7640.94302

4.09842

35.28838

2007.76328

31606.02008

0.87468

FinalConcentration

11.46214

0.00074

66.14485

17382.83546

0.01265

0.00239

0.46074

1.59416

0.40587

-0.01634

143.88617

0.00884

0.42744

0.14353

0.19455

1.75807

0.01555

0.11294

3820.47151

2.04921

17.64419

1003.88164

15803.01004

0.43734

Meas Value

5.73107

0.00037

33.07242

8691.41773

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T04:48:27-05:00

Type Sample

VialNumber 3310

Sample Name 160-34533-A-1-A

Data File Name 133SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 4:53 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.7

96.2

99.0

93.5

95.6

Lower Limit

80

80

80

80

%Recovery

88.3

89.8

90.4

94.7

94.51587850

9065657

4991367

11526512

3871582

5100981

4.26

1.03

2.94

0.44

2.50

Reference CPS

6779850

254258

7502498

176853

%RSD

1.54

1.31

3.09

1.94

2.081501099

8584294

4800847

11412043

3618863

4874701

3

2

3

2

3

CPS

5985047

228278

6782847

167530

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.68593

0.19947

0.22130

0.22676

0.49648

0.00729

0.03818

3.10794

0.00285

0.02722

0.09357

49.31394

0.01050

0.00678

0.00155

0.00863

0.00919

0.04586

0.02117

0.49412

0.38911

-0.09148

0.01084

0.00478

0.66717

0.00733

-0.00190

0.00233

0.34296

0.09973

0.11065

0.11338

0.24824

0.00364

0.01909

1.55397

0.00143

0.01361

0.04679

24.65697

0.00525

0.00339

0.00078

0.00431

0.00459

0.02293

0.01059

0.24706

0.19456

-0.04574

0.00542

0.00239

0.33358

0.00366

-0.00095

0.00116

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182
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197
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93
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Tl
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Bi
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U
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Pt
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.29995

-0.18891

0.49281

6.75485

0.78703

-1.80690

318.33797

0.01375

0.95783

0.38456

0.91562

4.73998

0.07712

0.19915

8823.88087

23.28916

39.50161

2175.82562

31909.61194

1.19298

FinalConcentration

11.87209

-0.01999

54.91291

18629.96570

0.03000

-0.01889

0.04928

0.67549

0.07870

-0.18069

31.83380

0.00138

0.09578

0.03846

0.09156

0.47400

0.00771

0.01992

882.38809

2.32892

3.95016

217.58256

3190.96119

0.11930

Meas Value

1.18721

-0.00200

5.49129

1862.99657

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T04:55:07-05:00

Type Sample

VialNumber 3311

Sample Name 160-34533-A-1-A SD

Data File Name 134SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 5:00 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.3

92.2

100.3

90.7

97.2

Lower Limit

80

80

80

80

%Recovery

90.9

89.1

93.3

91.6

95.31587850

9065657

4991367

11526512

3871582

5100981

0.97

4.52

0.89

3.57

1.02

Reference CPS

6779850

254258

7502498

176853

%RSD

0.83

3.49

1.36

1.15

0.981513484

8907191

4602288

11560152

3510691

4956077

3

2

3

2

3

CPS

6165302

226635

6997226

161931

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.80439

0.30050

0.25359

0.26712

0.52450

0.01572

0.04985

3.83222

-0.00554

0.00943

-0.52248

48.71284

0.00785

0.00055

-0.00152

0.01181

0.03342

0.04469

0.03498

0.73149

0.45041

-0.45522

0.01210

-0.18891

0.51411

0.03145

-0.01369

0.00704

0.08044

0.03005

0.02536

0.02671

0.05245

0.00157

0.00498

0.38322

-0.00055

0.00094

-0.05225

4.87128

0.00078

0.00006

-0.00015

0.00118

0.00334

0.00447

0.00350

0.07315

0.04504

-0.04552

0.00121

-0.01889

0.05141

0.00314

-0.00137

0.00070

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209
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238
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197
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133
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101
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

946.27973

50.57621

946.51024

958.67774

972.12850

469.20568

1266.17378

102.28423

930.63510

940.72689

991.94381

9853.49989

948.91550

968.01979

17351.74576

9667.82124

987.69978

11516.50543

41152.14124

971.44384

FinalConcentration

109.99567

96.00246

247.16631

27403.00758

473.13987

25.28811

473.25512

479.33887

486.06425

234.60284

633.08689

51.14211

465.31755

470.36344

495.97190

4926.74994

474.45775

484.00990

8675.87288

4833.91062

493.84989

5758.25271

20576.07062

485.72192

Meas Value

54.99783

48.00123

123.58315

13701.50379

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T05:01:52-05:00

Type Sample

VialNumber 3312

Sample Name 160-34533-A-1-B MS

Data File Name 135SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 5:06 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.3

95.0

98.8

93.1

94.7

Lower Limit

80

80

80

80

%Recovery

87.0

85.9

88.6

88.2

93.31587850

9065657

4991367

11526512

3871582

5100981

0.26

1.26

0.21

0.29

0.77

Reference CPS

6779850

254258

7502498

176853

%RSD

0.16

1.01

0.71

0.81

1.191481612

8364482

4743978

11389976

3606147

4830081

3

2

3

2

3

CPS

5901451

218439

6645269

155901

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

192.12678

989.99222

988.01009

1015.61482

1017.96309

103.47608

101.07879

991.43453

103.93033

10.09506

52.29601

969.78144

102.42753

104.02647

103.51061

100.86698

948.17987

192.33848

941.46270

954.34207

456.71937

93.33492

97.28316

50.57621

486.04579

101.51817

106.83213

6.99334

96.06339

494.99611

494.00504

507.80741

508.98154

51.73804

50.53940

495.71726

51.96517

5.04753

26.14801

484.89072

51.21377

52.01324

51.75531

50.43349

474.08993

96.16924

470.73135

477.17104

228.35969

46.66746

48.64158

25.28811

243.02290

50.75908

53.41606

3.49667

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb
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Th

U

Hf
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W

Re
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Nb
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

938.87450

50.48175

951.57144

966.70036

974.25266

466.57045

1300.05558

101.70586

948.62671

952.03402

1000.29426

9877.40416

953.26610

974.28751

17502.85884

9778.75244

979.95221

11678.84706

41946.52277

964.61742

FinalConcentration

110.36156

96.38704

254.83635

28018.01876

469.43725

25.24087

475.78572

483.35018

487.12633

233.28522

650.02779

50.85293

474.31335

476.01701

500.14713

4938.70208

476.63305

487.14375

8751.42942

4889.37622

489.97611

5839.42353

20973.26139

482.30871

Meas Value

55.18078

48.19352

127.41818

14009.00938

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T05:08:26-05:00

Type Sample

VialNumber 3401

Sample Name 160-34533-A-1-C MSD

Data File Name 136SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 5:13 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.9

97.2

99.8

94.7

95.2

Lower Limit

80

80

80

80

%Recovery

85.6

85.7

88.5

89.1

92.41587850

9065657

4991367

11526512

3871582

5100981

1.65

0.95

1.35

1.81

0.48

Reference CPS

6779850

254258

7502498

176853

%RSD

0.97

0.40

0.76

1.59

2.201467365

8329863

4851295

11503856

3666827

4854260

3

2

3

2

3

CPS

5802104

217960

6637948

157507

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

193.17010

989.22048

980.84989

1009.65266

1011.98737

104.34359

101.11934

985.74375

105.25858

10.06946

48.56308

967.02002

102.01730

103.22885

103.41082

100.16912

945.24959

191.04437

946.30171

965.76188

461.60044

88.34950

96.20710

50.48175

488.28988

101.60431

108.39757

6.86721

96.58505

494.61024

490.42494

504.82633

505.99368

52.17179

50.55967

492.87188

52.62929

5.03473

24.28154

483.51001

51.00865

51.61442

51.70541

50.08456

472.62480

95.52219

473.15085

482.88094

230.80022

44.17475

48.10355

25.24087

244.14494

50.80215

54.19878

3.43361

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111
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121

125

133

93

95

101

103

105

Tl
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Th

U

Hf
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W
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Nd
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Cd

Sn
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Cs

Nb
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Ru
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Pd

2
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

98.86134

0.11601

21.03011

400.87263

195.62786

91.90006

380.43338

99.55625

199.42576

201.55661

40.13519

985.29114

41.36430

99.02389

8590.97952

984.68213

2039.36821

3967.69990

32476.50711

98.67401

FinalConcentration

110.51248

10.11086

2021.25018

18149.21902

49.43067

0.05800

10.51506

200.43631

97.81393

45.95003

190.21669

49.77812

99.71288

100.77830

20.06760

492.64557

20.68215

49.51194

4295.48976

492.34107

1019.68410

1983.84995

16238.25356

49.33700

Meas Value

55.25624

5.05543

1010.62509

9074.60951

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T05:15:00-05:00

Type Sample

VialNumber 3402

Sample Name 160-34533-A-1-A PDS

Data File Name 137SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 5:19 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.9

95.5

98.1

93.6

96.3

Lower Limit

80

80

80

80

%Recovery

85.8

86.5

89.0

90.5

93.31587850

9065657

4991367

11526512

3871582

5100981

0.47

1.65

0.84

1.08

1.18

Reference CPS

6779850

254258

7502498

176853

%RSD

0.38

1.02

0.19

1.74

0.281482062

8514044

4765576

11305137

3625046

4910367

3

2

3

2

3

CPS

5820123

220032

6677561

159977

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

42.12387

64.26453

392.77810

45.05744

22.85776

0.06924

0.72147

111.24664

194.52790

20.13519

94.62666

85.00938

41.49061

193.13216

42.02521

40.34213

204.42023

39.58017

10.18042

42.05567

102.25290

0.06811

19.36387

0.11601

101.39681

199.99540

194.19531

9.97641

21.06194

32.13227

196.38905

22.52872

11.42888

0.03462

0.36073

55.62332

97.26395

10.06760

47.31333

42.50469

20.74531

96.56608

21.01260

20.17107

102.21012

19.79008

5.09021

21.02784

51.12645

0.03405

9.68194

0.05800

50.69841

99.99770

97.09766

4.98820

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.08424

0.00238

0.01238

-0.04080

0.03778

0.46803

0.59792

12.90090

0.29248

0.54395

25.64922

0.26326

0.09165

0.53641

0.52294

17.63139

FinalConcentration

0.22976

-0.00072

36.36402

828.19968

5.05101

7.36905

22.99378

20.66522

0.04212

0.00119

0.00619

-0.02040

0.01889

0.23401

0.29896

6.45045

0.14624

0.27197

12.82461

0.13163

0.04583

0.26820

0.26147

8.81569

Meas Value

0.11488

-0.00036

18.18201

414.09984

2.52551

3.68452

11.49689

10.33261

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 080CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431278

Operator CB 7700

Acq Date Time 2019-06-21T05:21:39-05:00

Type Sample

VialNumber 3403

Sample Name MB 160-431278/1-A

Data File Name 138SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 5:26 AM on:6/21/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

102.5

Lower Limit

80

80

80

80

80

80

80

80

96.5

99.7

100.8

96.2

104.8

96.6

1587850

9065657

4991367

11526512

3871582

5100981

5.73

0.58

5.12

1.65

4.81

Reference CPS

6779850

254258

7502498

176853

4803068

12078234

3738376

5228889

%RSD

4.60

2.06

6.75

2.94

4.66

3

2

3

CPS

6349325

236431

7258153

170618

1583225

9136012

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

93.6

93.0

96.7

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00169

0.04160

0.41219

0.47315

0.49008

0.50516

0.05917

0.00337

0.00310

-0.00065

0.02193

2.33960

-0.00125

-0.09164

0.01125

0.08498

0.00143

0.00319

-0.00157

0.00118

0.00481

0.03154

0.00637

16.42999

0.14281

-0.04080

0.29805

0.00359

0.00084

0.02080

0.20609

0.23657

0.24504

0.25258

0.02958

0.00169

0.00155

-0.00032

0.01097

1.16980

-0.00063

-0.04582

0.00562

0.04249

0.00072

0.00159

-0.00079

0.00059

0.00241

0.01577

0.00318

8.21500

0.07141

-0.02040

0.14903

0.00180

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

990.92469

53.66835

1016.60651

1041.48524

1028.65912

493.37056

1025.97046

0.08984

979.56264

1001.90210

1068.46702

10668.98443

1021.81381

1059.18511

10393.81187

10330.52500

959.80835

10655.15068

10171.55244

964.84884

FinalConcentration

99.88201

98.68021

206.26983

10587.97321

495.46234

26.83418

508.30325

520.74262

514.32956

246.68528

512.98523

0.04492

489.78132

500.95105

534.23351

5334.49221

510.90691

529.59256

5196.90593

5165.26250

479.90418

5327.57534

5085.77622

482.42442

Meas Value

49.94100

49.34011

103.13492

5293.98660

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T05:28:21-05:00

Type Sample

VialNumber 3404

Sample Name LCS 160-431278/2-A

Data File Name 139SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 5:33 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.0

92.6

100.4

92.1

96.9

Lower Limit

80

80

80

80

%Recovery

86.8

83.4

89.3

85.6

92.21587850

9065657

4991367

11526512

3871582

5100981

1.76

3.43

1.07

3.33

1.00

Reference CPS

6779850

254258

7502498

176853

%RSD

1.09

0.90

0.64

1.80

0.451463855

8608597

4619689

11568837

3567261

4944565

3

2

3

2

3

CPS

5886014

212151

6699151

151468

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

193.19322

993.97372

1029.01468

1020.64477

1013.56447

112.93552

106.49183

1030.75821

0.01352

0.18979

1.22578

933.86967

0.01873

0.02022

0.00497

0.01328

955.47803

189.65025

941.46377

970.65493

452.33607

98.31962

0.01250

53.66835

491.82890

0.01489

0.05891

0.03731

96.59661

496.98686

514.50734

510.32239

506.78223

56.46776

53.24591

515.37911

0.00676

0.09489

0.61289

466.93484

0.00936

0.01011

0.00248

0.00664

477.73901

94.82513

470.73188

485.32746

226.16803

49.15981

0.00625

26.83418

245.91445

0.00745

0.02945

0.01865

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80
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Continuing Calibration Verification (CCV) - US EPA Method  6020
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Continuing Calibration Blank (CCB) - US EPA Method  6020
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Sample Report 
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2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

47.78412

2.68287

582.09589

611.59559

41.14848

43.19991

59.23334

242.58664

621.01568

1389.29883

8521.04671

415081.66373

280.98494

725.38408

90817.07280

185938.06536

2307.96924

15383.66930

15003.25299

4959.60091

FinalConcentration

118.98587

12.67227

23.43980

872.39305

9.55682

0.53657

116.41918

122.31912

8.22970

8.63998

11.84667

48.51733

124.20314

277.85977

1704.20934

83016.33275

56.19699

145.07682

18163.41456

37187.61307

461.59385

3076.73386

3000.65060

991.92018

Meas Value

23.79717

2.53445

4.68796

174.47861

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T05:54:58-05:00

Type Sample

VialNumber 3405

Sample Name 160-34428-A-1-A

Data File Name 143SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 5:59 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.1

96.9

98.5

94.4

94.3

Lower Limit

80

80

80

80

%Recovery

89.3

100.3

104.3

88.2

91.61587850

9065657

4991367

11526512

3871582

5100981

1.11

0.38

1.27

1.79

0.68

Reference CPS

6779850

254258

7502498

176853

%RSD

0.55

1.04

0.88

0.87

0.201454019

8352287

4837378

11354885

3654866

4808543

3

2

3

2

3

CPS

6055695

255069

7825366

155942

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.34106

151.12600

2.50143

99.02369

20.51564

1.86895

0.00624

2.26290

0.00535

0.02420

0.03791

915.64648

279.94419

539.02561

80.24429

312.45205

66.27451

0.68986

1.63662

22.47442

0.98005

0.16916

20.53126

2.68287

4.54397

0.01313

0.00424

0.19993

0.66821

30.22520

0.50029

19.80474

4.10313

0.37379

0.00125

0.45258

0.00107

0.00484

0.00758

183.12930

55.98884

107.80512

16.04886

62.49041

13.25490

0.13797

0.32732

4.49488

0.19601

0.03383

4.10625

0.53657

0.90879

0.00263

0.00085

0.03999

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

48.30541

2.72139

606.54607

655.03760

45.41364

52.24857

62.00291

240.35846

700.28910

1680.25950

9477.43058

439377.80244

290.25082

742.11827

104878.18713

227024.71625

2731.51508

17349.14254

18937.92883

6169.34177

FinalConcentration

128.86912

13.25281

24.26565

998.44364

1.93222

0.10886

24.26184

26.20150

1.81655

2.08994

2.48012

9.61434

28.01156

67.21038

379.09722

17575.11210

11.61003

29.68473

4195.12749

9080.98865

109.26060

693.96570

757.51715

246.77367

Meas Value

5.15476

0.53011

0.97063

39.93775

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 25

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T06:01:34-05:00

Type Sample

VialNumber 3406

Sample Name 160-34428-A-1-A SD

Data File Name 144SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 6:06 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.6

97.0

94.9

96.9

92.8

Lower Limit

80

80

80

80

%Recovery

89.1

93.6

91.5

90.7

90.81587850

9065657

4991367

11526512

3871582

5100981

7.31

1.03

6.86

0.50

5.25

Reference CPS

6779850

254258

7502498

176853

%RSD

5.99

1.58

7.10

1.14

6.551441649

8210285

4840791

10938684

3752866

4734549

3

2

3

2

3

CPS

6038320

237953

6864623

160392

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.56058

156.51543

3.29221

99.88251

20.69141

1.88440

-0.02130

2.98917

-0.02595

-0.17877

-0.78511

971.36863

292.54874

595.76466

82.83373

321.67667

69.66870

0.78071

1.57717

24.45722

1.17648

-1.54423

21.50073

2.72139

4.71718

0.03620

-0.01879

0.24680

0.14242

6.26062

0.13169

3.99530

0.82766

0.07538

-0.00085

0.11957

-0.00104

-0.00715

-0.03140

38.85475

11.70195

23.83059

3.31335

12.86707

2.78675

0.03123

0.06309

0.97829

0.04706

-0.06177

0.86003

0.10886

0.18869

0.00145

-0.00075

0.00987

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1017.07377

13.81532

1605.27699

1666.91138

1042.45186

543.51303

1096.72294

224.30475

1437.39829

2395.40371

12212.42431

422545.57108

1328.72879

1946.92806

129419.14396

303628.56714

2839.95982

24764.62629

30017.48081

6147.45385

FinalConcentration

260.10631

115.76769

199.02774

9787.73552

203.41475

2.76306

321.05540

333.38228

208.49037

108.70261

219.34459

44.86095

287.47966

479.08074

2442.48486

84509.11422

265.74576

389.38561

25883.82879

60725.71343

567.99196

4952.92526

6003.49616

1229.49077

Meas Value

52.02126

23.15354

39.80555

1957.54710

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T06:08:15-05:00

Type Sample

VialNumber 3407

Sample Name 160-34428-A-1-B MS

Data File Name 145SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B

Page 1 of 1 Printed at: 6:13 AM on:6/21/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.5

95.7

96.3

91.5

94.1

Lower Limit

80

80

80

80

%Recovery

89.0

102.3

106.5

88.7

91.91587850

9065657

4991367

11526512

3871582

5100981

1.47

5.68

0.43

5.85

2.15

Reference CPS

6779850

254258

7502498

176853

%RSD

0.50

4.68

1.44

5.69

1.021459902

8204977

4776695

11095672

3541267

4798183

3

2

3

2

3

CPS

6033316

260089

7992778

156875

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

209.07849

1109.62525

1015.41612

1076.62443

1029.29863

95.66160

1.65966

567.85566

0.01579

0.15488

-0.28870

1906.17618

269.94326

516.25977

76.14631

295.11779

1040.70025

206.91909

1017.66865

952.95528

180.72024

88.96451

23.32377

13.81532

494.59288

-0.00150

0.06132

0.25529

41.81570

221.92505

203.08322

215.32489

205.85973

19.13232

0.33193

113.57113

0.00316

0.03098

-0.05774

381.23524

53.98865

103.25195

15.22926

59.02356

208.14005

41.38382

203.53373

190.59106

36.14405

17.79290

4.66475

2.76306

98.91858

-0.00030

0.01226

0.05106

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1046.42757

17.63656

1518.27503

1596.23464

1045.22656

519.26912

1114.38396

226.14187

1461.18103

2181.70689

5426.98886

382875.93107

1224.14158

1699.37004

94143.84422

262831.39439

2910.85042

24821.72450

19961.38237

5963.84018

FinalConcentration

231.08215

115.19030

199.57859

10031.78786

209.28551

3.52731

303.65501

319.24693

209.04531

103.85382

222.87679

45.22837

292.23621

436.34138

1085.39777

76575.18621

244.82832

339.87401

18828.76884

52566.27888

582.17008

4964.34490

3992.27647

1192.76804

Meas Value

46.21643

23.03806

39.91572

2006.35757

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T06:14:50-05:00

Type Sample

VialNumber 3408

Sample Name 160-34428-A-1-C MSD

Data File Name 146SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.8

96.2

96.9

93.3

94.2

Lower Limit

80

80

80

80

%Recovery

89.0

99.8

102.3

89.2

92.31587850

9065657

4991367

11526512

3871582

5100981

0.89

1.01

1.15

0.59

1.35

Reference CPS

6779850

254258

7502498

176853

%RSD

1.33

0.70

1.18

0.38

0.521466329

8323881

4800175

11173554

3613658

4802929

3

2

3

2

3

CPS

6034542

253623

7675546

157706

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

212.60256

1120.12030

1016.30883

1092.52325

1060.08330

98.16367

1.22856

605.49468

0.01671

0.11737

-0.34192

1585.14749

256.34014

482.98408

72.69775

282.67066

1062.37985

208.67270

1027.93044

952.37119

197.81518

86.40428

18.73006

17.63656

503.82657

-0.00286

0.05823

0.20334

42.52051

224.02406

203.26177

218.50465

212.01666

19.63273

0.24571

121.09894

0.00334

0.02347

-0.06838

317.02950

51.26803

96.59682

14.53955

56.53413

212.47597

41.73454

205.58609

190.47424

39.56304

17.28086

3.74601

3.52731

100.76531

-0.00057

0.01165

0.04067

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

299.63235

1150.60670

612.12056

1568.38147

538.89493

285.37297

306.05953

231.55790

1033.67849

1779.75490

8344.08042

407054.02429

376.08611

948.24561

90299.40790

183633.80354

6251.70096

19384.07995

18882.84624

5092.07557

FinalConcentration

358.33694

37.04987

4720.93235

3088.59291

59.92647

230.12134

122.42411

313.67629

107.77899

57.07459

61.21191

46.31158

206.73570

355.95098

1668.81608

81410.80486

75.21722

189.64912

18059.88158

36726.76071

1250.34019

3876.81599

3776.56925

1018.41511

Meas Value

71.66739

7.40997

944.18647

617.71858

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T06:21:26-05:00

Type Sample

VialNumber 3409

Sample Name 160-34428-A-1-A PDS

Data File Name 147SMPL.D

DataPath C:\ICPMH\1\DATA\062019B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.2

94.9

98.4

92.9

94.3

Lower Limit

80

80

80

80

%Recovery

87.7

100.6

104.5

88.8

93.31587850

9065657

4991367

11526512

3871582

5100981

1.68

1.21

1.15

0.38

1.27

Reference CPS

6779850

254258

7502498

176853

%RSD

0.70

0.49

0.87

0.17

0.861481720

8449844

4734656

11344905

3598255

4812079

3

2

3

2

3

CPS

5946585

255698

7837286

157077

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

104.38290

299.92398

2.67317

182.39449

73.31880

515.80430

475.46408

261.49730

0.01008

0.70405

5.04751

986.39086

276.60727

540.33111

80.01905

304.63676

566.39786

98.80409

26.33593

123.82146

257.02567

457.80192

19.71715

1150.60670

259.68618

0.03918

0.00443

0.14479

20.87658

59.98480

0.53463

36.47890

14.66376

103.16086

95.09282

52.29946

0.00202

0.14081

1.00950

197.27817

55.32145

108.06622

16.00381

60.92735

113.27957

19.76082

5.26719

24.76429

51.40513

91.56038

3.94343

230.12134

51.93724

0.00784

0.00089

0.02896

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

106.8

98.0

113.8

104.3

111.3

107.1

111.1

120.0

108.9

100.6

103.7

120.2

126.1

115.0

112.3

111.9

117.9

101.7

107.9

116.5

109.6

%Recovery

103.6

106.1

112.0

107.7

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.34071

24.49093

5.69245

1.04296

22.26393

10.71098

5.55302

6.00126

5.44589

10.05846

10.36695

2.40323

63.05702

2.30091

5.61550

55.95264

58.93726

101.72485

107.92405

116.46830

5.48184

Meas Value

5.18084

0.53046

111.99183

53.86182

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T06:28:07-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 148LCCV.D

DataPath C:\ICPMH\1\DATA\062019B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.7

95.8

96.5

96.5

96.7

Lower Limit

80

80

80

80

%Recovery

87.6

90.0

88.5

90.5

90.01587850

9065657

4991367

11526512

3871582

5100981

3.56

1.27

2.63

0.31

4.13

Reference CPS

6779850

254258

7502498

176853

%RSD

3.22

0.37

3.02

2.39

3.021429329

8498373

4780559

11119203

3736888

4934695

3

2

3

2

3

CPS

5941910

228729

6643387

160031

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

119.3

112.6

119.4

117.2

119.8

109.3

103.0

122.9

110.1

106.9

106.2

111.0

111.6

112.5

113.9

106.0

112.0

110.1

109.0

113.4

112.4

103.1

108.0

113.8

110.5

115.2

116.5

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.38610

3.37660

23.87125

2.34370

1.19823

10.92678

10.30466

6.14468

11.00803

1.06938

5.30903

2.21993

2.23286

11.25234

2.27888

2.11978

11.20032

2.20226

0.54499

2.26814

5.61860

10.30823

1.07993

5.69245

11.04702

11.52274

0.58254

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

102.2

103.6

107.3

102.5

103.8

101.5

106.7

107.9

104.9

100.5

101.9

102.6

101.7

105.5

101.5

103.4

100.0

99.9

103.4

104.2

103.8

%Recovery

103.3

105.1

109.9

100.9

100

50

50

100

100

100
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100

100

100

100

100
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100

100
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2500

2500

2500

2500

100

ExpectedValue

100

100
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units
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ug/l

ug/l
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102.50637

103.82147

101.49670
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104.89246

100.46363

101.86959

102.62765

2541.98917

105.46523

101.54806

2585.57802

2500.79234

2497.01398

2585.98233

2604.37305

103.75924

Meas Value

103.29783

105.13623

219.89357

2522.19876

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3
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3

3

2

72
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72
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T06:34:49-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 149_CCV.D

DataPath C:\ICPMH\1\DATA\062019B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.4

96.6

96.7

96.1

95.5

Lower Limit

80

80

80

80

%Recovery

83.9

87.1

88.6

90.4

90.71587850

9065657

4991367

11526512

3871582

5100981
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1.84

6.24

2.10

4.21

Reference CPS

6779850
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3

2

3

2

3

CPS
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Tune Step

3

2

3

2

372

115

165
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193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table
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Pb

Bi

Th

U

Hf
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W
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Pt
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Ce
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Nd

Sm
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Cd

Sn
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Te

Cs
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ug/l
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ug/l
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ug/l
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104.04326

100.07383

101.17438
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101.09933

106.85774
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108.37234
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103.00953
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103.73679

104.10479
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3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2
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3
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3
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00459

0.17943

-0.12319

0.01111

0.03723

-0.10046

0.00364

0.00472

0.00872

0.00928

0.06051

2.54301

0.00628

0.00736

0.86523

1.37961

0.46523

1.64298

-3.61882

0.04079

Meas Value

0.11377

0.00669

8.79343

-0.36662

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 080CALB.D

Acq Date Time 2019-06-21T06:41:28-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 150_CCB.D

DataPath C:\ICPMH\1\DATA\062019B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.2

98.2

99.5

97.5

99.7

Lower Limit

80

80

80

80

%Recovery

89.6

95.1

92.1

98.3

94.21587850

9065657

4991367

11526512

3871582

5100981

0.44

1.02

2.60

1.20

1.22

Reference CPS

6779850

254258

7502498

176853

%RSD

0.65

2.35

1.14

2.88

0.541495695

8814403

4899062

11464516

3773097
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3

2

3

2

3

CPS
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173863
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2

3

2
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6

45

45
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Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb
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Th

U

Hf
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W
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Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1
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0.102

1.772

0.084

0.208

0.652

1.54

0.4

2
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0.106
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2

2
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0.08
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0.01672
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0.00270

0.00570

0.00785

0.00410

0.00679

0.00767

0.00989

0.00361
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0.00436

-0.01468

0.00976
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0.01166

0.00436

0.01102

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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193
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115
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178
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95

101

103

105

Tl

Pb

Bi

Th
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W
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062019B1

Tune SteMassName R a b (blank) DL BEC Units
3 7 Li 0.999832 0.004983912 0.05633141 0.463314 11.30265 ug/l
3 9 Be 0.999982 0.00140955 2.16074E-05 0.007305 0.015329 ug/l
3 11 B 0.999663 0.000964183 0.002315655 0.178021 2.401676 ug/l
2 23 Na 0.999943 0.003002845 0.038669136 0.131094 12.8775 ug/l
2 24 Mg 0.999979 0.001550552 0.000817025 0.088103 0.526926 ug/l
2 27 Al 0.999914 0.000557531 0.000433821 0.662863 0.778111 ug/l
2 31 P 0.999923 3.71051E-05 0.000274294 5.126914 7.392364 ug/l
2 39 K 0.999999 0.001062499 0.057370226 4.554894 53.99557 ug/l
3 44 Ca 0.999962 0.000124381 0.003620098 0.807515 29.10481 ug/l
3 47 Ti 0.999982 0.000371025 2.33346E-05 0.014329 0.062892 ug/l
2 51 V 0.999936 0.016387729 0.002123336 0.041138 0.129569 ug/l
2 52 Cr 0.999957 0.020436346 0.001950475 0.014623 0.095441 ug/l
2 55 Mn 0.99989 0.013810014 0.000349547 0.015625 0.025311 ug/l
2 57 Fe 0.999913 0.000572624 0.00052618 0.716715 0.918893 ug/l
2 59 Co 0.999544 0.04761572 0.000157695 0.005652 0.003312 ug/l
2 60 Ni 0.99997 0.013578596 0.000403514 0.06626 0.029717 ug/l
2 63 Cu 0.999912 0.037467052 0.018457612 0.086737 0.492636 ug/l
2 66 Zn 0.999956 0.005644267 0.002975039 0.028125 0.52709 ug/l
2 75 As 0.999965 0.003445556 0.000355793 0.057379 0.103261 ug/l
2 78 Se 0.999703 0.000187009 7.61757E-05 0.613764 0.407338 ug/l
3 88 Sr 0.999984 0.027376909 0.000195193 0.00165 0.00713 ug/l
2 89 Y 0.99999 0.037156647 0.000127447 0.003355 0.00343 ug/l
2 90 Zr 0.999982 0.032967458 0.000158017 0.00752 0.004793 ug/l
2 93 Nb 0.999868 0.075043331 0.00055435 0.004442 0.007387 ug/l
3 95 Mo 0.999947 0.005318057 0.001049874 0.026827 0.197417 ug/l
2 101 Ru 0.999974 0.023164244 0.000292352 0.008693 0.012621 ug/l
2 103 Rh 0.999898 0.128726165 0.000999062 0.00218 0.007761 ug/l
2 105 Pd 0.999955 0.026860455 0.000649022 0.008584 0.024163 ug/l
3 107 Ag 0.999906 0.002398221 2.92675E-05 0.005365 0.012204 ug/l
3 111 Cd 0.999874 0.000522211 6.61651E-06 0.009682 0.01267 ug/l
3 118 Sn 0.999967 0.001407207 0.000253753 0.026398 0.180324 ug/l
3 121 Sb 0.999964 0.001943784 0.000122983 0.00636 0.06327 ug/l
2 125 Te 0.999968 1.46933E-05 4.68309E-07 0.165613 0.031872 ug/l
2 133 Cs 0.999998 0.001116358 2.58991E-06 0.006085 0.00232 ug/l
3 137 Ba 0.999988 0.000555027 2.22957E-05 0.018347 0.04017 ug/l
2 139 La 0.999999 0.003153652 1.88315E-06 0.000399 0.000597 ug/l
2 140 Ce 0.999982 0.003831971 1.42081E-06 0.001119 0.000371 ug/l
2 141 Pr 0.999999 0.003665391 2.33804E-07 0.000331 6.38E-05 ug/l
2 146 Nd 0.999979 0.000720875 0 0 0 ug/l
3 147 Sm 0.999937 0.000843749 8.93367E-07 0.001827 0.001059 ug/l
2 178 Hf 0.999996 0.001700782 2.34732E-06 0.00285 0.00138 ug/l
2 181 Ta 0.999922 0.008436611 0.000724034 0.012697 0.085821 ug/l
2 182 W 0.999995 0.002070162 0.000264494 0.002894 0.127765 ug/l
3 185 Re 0.999996 0.003883606 6.12524E-06 0.001631 0.001577 ug/l
2 195 Pt 0.999901 0.001997443 2.6171E-05 0.005679 0.013102 ug/l
3 197 Au 0.999999 0.002723332 0.000234557 0.017238 0.086129 ug/l
3 205 Tl 0.999805 0.006027989 0.000561752 0.021361 0.093191 ug/l
3 206 (Pb) 0.999968 0.002066348 0.000225489 0.025022 0.109125 ug/l
3 207 (Pb) 0.999997 0.001817446 0.000240306 0.023674 0.132222 ug/l
3 208 Pb 0.999996 0.008128881 0.000945425 0.008504 0.116304 ug/l
2 209 Bi 0.999907 0.004867444 0.000338682 0.008655 0.069581 ug/l
3 232 Th 0.999975 0.008420626 0.000173419 0.004598 0.020595 ug/l
3 238 U 0.999999 0.008181062 2.17035E-05 0.001058 0.002653 ug/l
3 6 Li (IS) ug/l
2 45 Sc (IS) ug/l
3 45 Sc (IS) ug/l
2 72 Ge (IS) ug/l
3 72 Ge (IS) ug/l
3 115 In (IS) ug/l
2 165 Ho (IS) ug/l
3 165 Ho (IS) ug/l
2 193 Ir (IS) ug/l
3 193 Ir (IS) ug/l
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Metals Y-intercept Check Page 1 of 1

Date:

Element MDL 3XMDL Y-Intercept Pass/Fail Element MDL 3XMDL Y-Intercept Pass/Fail
LI 2.00 6.00 0.0563314 PASS LI 4.00 12.00 0.056331 PASS
BE 0.20 0.60 2.161E-05 PASS BE 0.40 1.20 0.000022 PASS
B 45.00 135.00 0.0023157 PASS B 45.00 135.00 0.002316 PASS
NA 20.00 60.00 0.0386691 PASS NA 75.00 225.00 0.038669 PASS
MG 20.00 60.00 0.000817 PASS MG 25.00 75.00 0.000817 PASS
AL 20.00 60.00 0.0004338 PASS AL 20.00 60.00 0.000434 PASS
P 45.00 135.00 0.0002743 PASS P 200.00 600.00 0.000274 PASS
K 45.00 135.00 0.0573702 PASS K 40.00 120.00 0.057370 PASS
CA 45.00 135.00 0.0036201 PASS CA 100.00 300.00 0.003620 PASS
TI 2.00 6.00 2.333E-05 PASS TI 2.40 7.20 0.000023 PASS
V 4.00 12.00 0.0021233 PASS V 4.00 12.00 0.002123 PASS
CR 4.00 12.00 0.0019505 PASS CR 4.50 13.50 0.001950 PASS
MN 0.90 2.70 0.0003495 PASS MN 2.00 6.00 0.000350 PASS
FE 20.00 60.00 0.0005262 PASS FE 20.00 60.00 0.000526 PASS
CO 0.90 2.70 0.0001577 PASS CO 0.75 2.25 0.000158 PASS
NI 2.00 6.00 0.0004035 PASS NI 2.00 6.00 0.000404 PASS
CU 0.40 1.20 0.0184576 PASS CU 4.00 12.00 0.018458 PASS
ZN 7.50 22.50 0.002975 PASS ZN 20.00 60.00 0.002975 PASS
AS 4.00 12.00 0.0003558 PASS AS 4.00 12.00 0.000356 PASS
SE 2.00 6.00 7.618E-05 PASS SE 3.20 9.60 0.000076 PASS
SR 2.00 6.00 0.0001952 PASS SR 2.40 7.20 0.000195 PASS
Y 2.00 6.00 0.0001274 PASS Y 4.00 12.00 0.000127 PASS
ZR 2.00 6.00 0.000158 PASS ZR 4.00 12.00 0.000158 PASS
NB 10.00 30.00 0.0005544 PASS NB 12.00 36.00 0.000554 PASS
MO 2.00 6.00 0.0010499 PASS MO 2.00 6.00 0.001050 PASS
RU 4.00 12.00 0.0002924 PASS RU 4.00 12.00 0.000292 PASS
RH 4.00 12.00 0.0009991 PASS RH 4.00 12.00 0.000999 PASS
PD 0.20 0.60 0.000649 PASS PD 0.40 1.20 0.000649 PASS
AG 0.90 2.70 2.927E-05 PASS AG 0.75 2.25 0.000029 PASS
CD 0.20 0.60 6.617E-06 PASS CD 0.24 0.72 0.000007 PASS
SN 1.20 3.60 0.0002538 PASS SN 0.90 2.70 0.000254 PASS
SB 2.00 6.00 0.000123 PASS SB 2.00 6.00 0.000123 PASS
TE 7.50 22.50 4.683E-07 PASS TE 4.00 12.00 0.000000 PASS
CS 0.20 0.60 2.59E-06 PASS CS 2.00 6.00 0.000003 PASS
BA 0.90 2.70 2.23E-05 PASS BA 5.00 15.00 0.000022 PASS
LA 0.90 2.70 1.883E-06 PASS LA 0.75 2.25 0.000002 PASS
CE 4.00 12.00 1.421E-06 PASS CE 4.00 12.00 0.000001 PASS
PR 0.90 2.70 2.338E-07 PASS PR 0.75 2.25 0.000000 PASS
ND 0.90 2.70 0 PASS ND 0.75 2.25 0.000000 PASS
SM 4.00 12.00 8.934E-07 PASS SM 4.00 12.00 0.000001 PASS
HF 4.00 12.00 2.347E-06 PASS HF 4.00 12.00 0.000002 PASS
TA 4.00 12.00 0.000724 PASS TA 4.00 12.00 0.000724 PASS
W 2.00 6.00 0.0002645 PASS W 10.00 30.00 0.000264 PASS
RE 0.40 1.20 6.125E-06 PASS RE 4.00 12.00 0.000006 PASS
PT 0.40 1.20 2.617E-05 PASS PT 0.40 1.20 0.000026 PASS
AU 5.00 15.00 0.0002346 PASS AU 2.00 6.00 0.000235 PASS
TL 0.90 2.70 0.0005618 PASS TL 2.00 6.00 0.000562 PASS
(PB 206) 1.00 3.00 0.0002255 PASS (PB 206) 1.25 3.75 0.000225 PASS
(PB 207) 1.00 3.00 0.0002403 PASS (PB 207) 1.25 3.75 0.000240 PASS
PB 1.00 3.00 0.0009454 PASS PB 1.25 3.75 0.000945 PASS
BI 7.50 22.50 0.0003387 PASS BI 7.50 22.50 0.000339 PASS
TH 0.90 2.70 0.0001734 PASS TH 0.90 2.70 0.000173 PASS
U 0.40 1.20 2.17E-05 PASS U 0.40 1.20 0.000022 PASS

6/21/2019Analyst: 
Instrument: 

CGB
7700
CGB

PPB
Soil
062019B1
7700

Analyst: 
Instrument: 

Water
062019B1

Matrix: 
Units:

Calibration File:
Matrix: 

Units:PPB

Calibration File:
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Calibration for 004CALS.D

Batch Folder:

Analysis File:

DA Date-Time:

Calibration Title:

Calibration Method:

VIS Interpolation Fit:

Tune Step:

C:\ICPMH\1\DATA\062019B1.B\

062019B1.batch.xml

6/20/2019 2:43:57 PM

External Calibration

#1 he.u

#2 nogas.u

Level Standard Data File Sample Name Acq. Date-Time

1 003CALB.D ICIS 1747053 6/20/2019 2:21:54 PM

2 004CALS.D IC 1747054 6/20/2019 2:28:38 PM

3 005CALS.D IC 1747055 6/20/2019 2:35:19 PM

4 006CALS.D IC 1747056 6/20/2019 2:41:55 PM

5

6

7

Page 1 6/21/2019 8:02:43 AM
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Calibration for 004CALS.D

y = 0.0050 * x  + 0.0563

R =  0.9998

DL = 0.4633

BEC = 11.3

Weight: None

Min Conc: <None>

y = 0.0014 * x  + 2.1607E-005

R =  1.0000

DL = 0.007305

BEC = 0.01533

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 9.6418E-004 * x  + 0.0023

R =  0.9997

DL = 0.178

BEC = 2.402

Weight: None

Min Conc: <None>

y = 0.0030 * x  + 0.0387

R =  0.9999

DL = 0.1311

BEC = 12.88

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0016 * x  + 8.1703E-004

R =  1.0000

DL = 0.0881

BEC = 0.5269

Weight: None

Min Conc: <None>

y = 5.5753E-004 * x  + 4.3382E-004

R =  0.9999

DL = 0.6629

BEC = 0.7781

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 3.7105E-005 * x  + 2.7429E-004

R =  0.9999

DL = 5.127

BEC = 7.392

Weight: None

Min Conc: <None>

y = 0.0011 * x  + 0.0574

R =  1.0000

DL = 4.555

BEC = 54

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 1.2438E-004 * x  + 0.0036

R =  1.0000

DL = 0.8075

BEC = 29.1

Weight: None

Min Conc: <None>

y = 3.7103E-004 * x  + 2.3335E-005

R =  1.0000

DL = 0.01433

BEC = 0.06289

Weight: None

Min Conc: <None>

Page 6 6/21/2019 8:02:45 AM
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Calibration for 004CALS.D

y = 0.0164 * x  + 0.0021

R =  0.9999

DL = 0.04114

BEC = 0.1296

Weight: None

Min Conc: <None>

y = 0.0204 * x  + 0.0020

R =  1.0000

DL = 0.01462

BEC = 0.09544

Weight: None

Min Conc: <None>

Page 7 6/21/2019 8:02:45 AM
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Calibration for 004CALS.D

y = 0.0138 * x  + 3.4955E-004

R =  0.9999

DL = 0.01563

BEC = 0.02531

Weight: None

Min Conc: <None>

y = 5.7262E-004 * x  + 5.2618E-004

R =  0.9999

DL = 0.7167

BEC = 0.9189

Weight: None

Min Conc: <None>

Page 8 6/21/2019 8:02:45 AM
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Calibration for 004CALS.D

y = 0.0476 * x  + 1.5770E-004

R =  0.9995

DL = 0.005652

BEC = 0.003312

Weight: None

Min Conc: <None>

y = 0.0136 * x  + 4.0351E-004

R =  1.0000

DL = 0.06626

BEC = 0.02972

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0375 * x  + 0.0185

R =  0.9999

DL = 0.08674

BEC = 0.4926

Weight: None

Min Conc: <None>

y = 0.0056 * x  + 0.0030

R =  1.0000

DL = 0.02812

BEC = 0.5271

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0034 * x  + 3.5579E-004

R =  1.0000

DL = 0.05738

BEC = 0.1033

Weight: None

Min Conc: <None>

y = 1.8701E-004 * x  + 7.6176E-005

R =  0.9997

DL = 0.6138

BEC = 0.4073

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0274 * x  + 1.9519E-004

R =  1.0000

DL = 0.00165

BEC = 0.00713

Weight: None

Min Conc: <None>

y = 0.0372 * x  + 1.2745E-004

R =  1.0000

DL = 0.003355

BEC = 0.00343

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0330 * x  + 1.5802E-004

R =  1.0000

DL = 0.00752

BEC = 0.004793

Weight: None

Min Conc: <None>

y = 0.0750 * x  + 5.5435E-004

R =  0.9999

DL = 0.004442

BEC = 0.007387

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0053 * x  + 0.0010

R =  0.9999

DL = 0.02683

BEC = 0.1974

Weight: None

Min Conc: <None>

y = 0.0232 * x  + 2.9235E-004

R =  1.0000

DL = 0.008693

BEC = 0.01262

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.1287 * x  + 9.9906E-004

R =  0.9999

DL = 0.00218

BEC = 0.007761

Weight: None

Min Conc: <None>

y = 0.0269 * x  + 6.4902E-004

R =  1.0000

DL = 0.008584

BEC = 0.02416

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0024 * x  + 2.9267E-005

R =  0.9999

DL = 0.005365

BEC = 0.0122

Weight: None

Min Conc: <None>

y = 5.2221E-004 * x  + 6.6165E-006

R =  0.9999

DL = 0.009682

BEC = 0.01267

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0014 * x  + 2.5375E-004

R =  1.0000

DL = 0.0264

BEC = 0.1803

Weight: None

Min Conc: <None>

y = 0.0019 * x  + 1.2298E-004

R =  1.0000

DL = 0.00636

BEC = 0.06327

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 1.4693E-005 * x  + 4.6831E-007

R =  1.0000

DL = 0.1656

BEC = 0.03187

Weight: None

Min Conc: <None>

y = 0.0011 * x  + 2.5899E-006

R =  1.0000

DL = 0.006085

BEC = 0.00232

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 5.5503E-004 * x  + 2.2296E-005

R =  1.0000

DL = 0.01835

BEC = 0.04017

Weight: None

Min Conc: <None>

y = 0.0032 * x  + 1.8831E-006

R =  1.0000

DL = 0.0003989

BEC = 0.0005971

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0038 * x  + 1.4208E-006

R =  1.0000

DL = 0.001119

BEC = 0.0003708

Weight: None

Min Conc: <None>

y = 0.0037 * x  + 2.3380E-007

R =  1.0000

DL = 0.0003314

BEC = 6.379E-05

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 7.2088E-004 * x  + 0.0000E+000

R =  1.0000

DL = 0

BEC = 0

Weight: None

Min Conc: <None>

y = 8.4375E-004 * x  + 8.9337E-007

R =  0.9999

DL = 0.001827

BEC = 0.001059

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0017 * x  + 2.3473E-006

R =  1.0000

DL = 0.00285

BEC = 0.00138

Weight: None

Min Conc: <None>

y = 0.0084 * x  + 7.2403E-004

R =  0.9999

DL = 0.0127

BEC = 0.08582

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0021 * x  + 2.6449E-004

R =  1.0000

DL = 0.002894

BEC = 0.1278

Weight: None

Min Conc: <None>

y = 0.0039 * x  + 6.1252E-006

R =  1.0000

DL = 0.001631

BEC = 0.001577

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0020 * x  + 2.6171E-005

R =  0.9999

DL = 0.005679

BEC = 0.0131

Weight: None

Min Conc: <None>

y = 0.0027 * x  + 2.3456E-004

R =  1.0000

DL = 0.01724

BEC = 0.08613

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0060 * x  + 5.6175E-004

R =  0.9998

DL = 0.02136

BEC = 0.09319

Weight: None

Min Conc: <None>

y = 0.0021 * x  + 2.2549E-004

R =  1.0000

DL = 0.02502

BEC = 0.1091

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0018 * x  + 2.4031E-004

R =  1.0000

DL = 0.02367

BEC = 0.1322

Weight: None

Min Conc: <None>

y = 0.0081 * x  + 9.4543E-004

R =  1.0000

DL = 0.008504

BEC = 0.1163

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0049 * x  + 3.3868E-004

R =  0.9999

DL = 0.008655

BEC = 0.06958

Weight: None

Min Conc: <None>

y = 0.0084 * x  + 1.7342E-004

R =  1.0000

DL = 0.004598

BEC = 0.02059

Weight: None

Min Conc: <None>

Page 27 6/21/2019 8:02:52 AM

Page 1153 of 1906



Calibration for 004CALS.D

y = 0.0082 * x  + 2.1703E-005

R =  1.0000

DL = 0.001058

BEC = 0.002653

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D
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Calibration for 004CALS.D
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Calibration for 004CALS.D
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Calibration for 004CALS.D
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Calibration for 004CALS.D
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062019B1-2

Tune SteMassName R a b (blank) DL BEC Units
3 7 Li 0.999957 0.004906169 0.056189888 0.158549 11.45291 ug/l
3 9 Be 0.999994 0.001397662 8.19455E-06 0.002646 0.005863 ug/l
3 11 B 0.999813 0.00094012 0.00550682 0.248421 5.857573 ug/l
2 23 Na 0.999989 0.002797649 0.029717473 1.203658 10.6223 ug/l
2 24 Mg 0.999994 0.001453828 0.000418304 0.216026 0.287726 ug/l
2 27 Al 0.999939 0.000528599 0.000236468 0.359276 0.447348 ug/l
2 31 P 0.999916 3.50896E-05 0.000136248 5.468792 3.882866 ug/l
2 39 K 0.999996 0.001020206 0.051494656 1.861442 50.47478 ug/l
3 44 Ca 0.999984 0.000121765 0.002151221 1.045703 17.66697 ug/l
3 47 Ti 0.999998 0.000366842 1.74105E-05 0.014525 0.047461 ug/l
2 51 V 0.999972 0.015923333 0.001547395 0.006527 0.097178 ug/l
2 52 Cr 0.999936 0.020006789 0.001943872 0.024688 0.097161 ug/l
2 55 Mn 0.999902 0.013222751 0.000278484 0.029602 0.021061 ug/l
2 57 Fe 0.999882 0.000550614 0.000439064 0.457189 0.797409 ug/l
2 59 Co 0.999348 0.045675045 0.000258625 0.006206 0.005662 ug/l
2 60 Ni 0.999884 0.013078302 0.000288568 0.007621 0.022065 ug/l
2 63 Cu 0.999919 0.036194639 0.012065082 0.038378 0.333339 ug/l
2 66 Zn 0.999944 0.005476945 0.001200102 0.067482 0.219119 ug/l
2 75 As 0.999974 0.003379341 0.000233636 0.08675 0.069136 ug/l
2 78 Se 0.999956 0.000182766 8.82133E-05 0.654411 0.482656 ug/l
3 88 Sr 0.999987 0.027163702 0.000159429 0.003082 0.005869 ug/l
2 89 Y 0.999935 0.035926475 8.16089E-05 0.002401 0.002272 ug/l
2 90 Zr 0.999996 0.032740868 0.000389192 0.002893 0.011887 ug/l
2 93 Nb 0.999842 0.073943399 0.002928297 0.021615 0.039602 ug/l
3 95 Mo 0.999955 0.005297123 0.000594753 0.012592 0.112279 ug/l
2 101 Ru 0.999924 0.022801963 0.00018211 0.009991 0.007987 ug/l
2 103 Rh 0.999863 0.125909565 0.001119248 0.001316 0.008889 ug/l
2 105 Pd 0.999908 0.02667269 0.000359409 0.010168 0.013475 ug/l
3 107 Ag 0.999969 0.002347666 3.10246E-05 0.003434 0.013215 ug/l
3 111 Cd 0.999999 0.000516438 4.3852E-06 0.01197 0.008491 ug/l
3 118 Sn 0.999689 0.001391935 0.000239639 0.003883 0.172162 ug/l
3 121 Sb 0.999757 0.001920246 8.6565E-05 0.008626 0.04508 ug/l
2 125 Te 0.99996 1.44272E-05 8.91161E-07 0.213562 0.061769 ug/l
2 133 Cs 0.999967 0.001099075 4.23445E-06 0.007654 0.003853 ug/l
3 137 Ba 0.999986 0.000544912 7.61371E-06 0.012113 0.013972 ug/l
2 139 La 0.999977 0.003074664 2.88308E-06 0.001466 0.000938 ug/l
2 140 Ce 0.999945 0.003742192 4.67442E-06 3.94E-05 0.001249 ug/l
2 141 Pr 0.999969 0.003569262 4.89033E-06 0.002117 0.00137 ug/l
2 146 Nd 0.999995 0.000706533 8.8793E-07 0.003265 0.001257 ug/l
3 147 Sm 0.999798 0.000833081 1.83241E-06 0.002417 0.0022 ug/l
2 178 Hf 0.999996 0.001637642 4.456E-06 0.00259 0.002721 ug/l
2 181 Ta 0.999988 0.008099785 0.00084928 0.016741 0.104852 ug/l
2 182 W 0.999999 0.001987422 0.000783999 0.053906 0.39448 ug/l
3 185 Re 0.999992 0.00386941 1.06627E-05 0.001554 0.002756 ug/l
2 195 Pt 0.999945 0.001940216 3.90402E-05 0.003119 0.020122 ug/l
3 197 Au 0.999987 0.002690152 0.000431589 0.036307 0.160433 ug/l
3 205 Tl 0.999871 0.00596434 0.000651235 0.0055 0.109188 ug/l
3 206 (Pb) 0.999894 0.00203928 0.00024672 0.025708 0.120984 ug/l
3 207 (Pb) 0.99994 0.001799482 0.000237451 0.002015 0.131955 ug/l
3 208 Pb 0.999958 0.00801962 0.00095576 0.0099 0.119178 ug/l
2 209 Bi 0.999861 0.004769444 0.00062255 0.007609 0.130529 ug/l
3 232 Th 0.999996 0.008355964 0.000131782 0.000659 0.015771 ug/l
3 238 U 0.999992 0.008145607 2.15352E-05 0.003524 0.002644 ug/l
3 6 Li (IS) ug/l
2 45 Sc (IS) ug/l
3 45 Sc (IS) ug/l
2 72 Ge (IS) ug/l
3 72 Ge (IS) ug/l
3 115 In (IS) ug/l
2 165 Ho (IS) ug/l
3 165 Ho (IS) ug/l
2 193 Ir (IS) ug/l
3 193 Ir (IS) ug/l
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Metals Y-intercept Check Page 1 of 1

Date:

Element MDL 3XMDL Y-Intercept Pass/Fail Element MDL 3XMDL Y-Intercept Pass/Fail
LI 2.00 6.00 0.0561899 PASS LI 4.00 12.00 0.056190 PASS
BE 0.20 0.60 8.195E-06 PASS BE 0.40 1.20 0.000008 PASS
B 45.00 135.00 0.0055068 PASS B 45.00 135.00 0.005507 PASS
NA 20.00 60.00 0.0297175 PASS NA 75.00 225.00 0.029717 PASS
MG 20.00 60.00 0.0004183 PASS MG 25.00 75.00 0.000418 PASS
AL 20.00 60.00 0.0002365 PASS AL 20.00 60.00 0.000236 PASS
P 45.00 135.00 0.0001362 PASS P 200.00 600.00 0.000136 PASS
K 45.00 135.00 0.0514947 PASS K 40.00 120.00 0.051495 PASS
CA 45.00 135.00 0.0021512 PASS CA 100.00 300.00 0.002151 PASS
TI 2.00 6.00 1.741E-05 PASS TI 2.40 7.20 0.000017 PASS
V 4.00 12.00 0.0015474 PASS V 4.00 12.00 0.001547 PASS
CR 4.00 12.00 0.0019439 PASS CR 4.50 13.50 0.001944 PASS
MN 0.90 2.70 0.0002785 PASS MN 2.00 6.00 0.000278 PASS
FE 20.00 60.00 0.0004391 PASS FE 20.00 60.00 0.000439 PASS
CO 0.90 2.70 0.0002586 PASS CO 0.75 2.25 0.000259 PASS
NI 2.00 6.00 0.0002886 PASS NI 2.00 6.00 0.000289 PASS
CU 0.40 1.20 0.0120651 PASS CU 4.00 12.00 0.012065 PASS
ZN 7.50 22.50 0.0012001 PASS ZN 20.00 60.00 0.001200 PASS
AS 4.00 12.00 0.0002336 PASS AS 4.00 12.00 0.000234 PASS
SE 2.00 6.00 8.821E-05 PASS SE 3.20 9.60 0.000088 PASS
SR 2.00 6.00 0.0001594 PASS SR 2.40 7.20 0.000159 PASS
Y 2.00 6.00 8.161E-05 PASS Y 4.00 12.00 0.000082 PASS
ZR 2.00 6.00 0.0003892 PASS ZR 4.00 12.00 0.000389 PASS
NB 10.00 30.00 0.0029283 PASS NB 12.00 36.00 0.002928 PASS
MO 2.00 6.00 0.0005948 PASS MO 2.00 6.00 0.000595 PASS
RU 4.00 12.00 0.0001821 PASS RU 4.00 12.00 0.000182 PASS
RH 4.00 12.00 0.0011192 PASS RH 4.00 12.00 0.001119 PASS
PD 0.20 0.60 0.0003594 PASS PD 0.40 1.20 0.000359 PASS
AG 0.90 2.70 3.102E-05 PASS AG 0.75 2.25 0.000031 PASS
CD 0.20 0.60 4.385E-06 PASS CD 0.24 0.72 0.000004 PASS
SN 1.20 3.60 0.0002396 PASS SN 0.90 2.70 0.000240 PASS
SB 2.00 6.00 8.656E-05 PASS SB 2.00 6.00 0.000087 PASS
TE 7.50 22.50 8.912E-07 PASS TE 4.00 12.00 0.000001 PASS
CS 0.20 0.60 4.234E-06 PASS CS 2.00 6.00 0.000004 PASS
BA 0.90 2.70 7.614E-06 PASS BA 5.00 15.00 0.000008 PASS
LA 0.90 2.70 2.883E-06 PASS LA 0.75 2.25 0.000003 PASS
CE 4.00 12.00 4.674E-06 PASS CE 4.00 12.00 0.000005 PASS
PR 0.90 2.70 4.89E-06 PASS PR 0.75 2.25 0.000005 PASS
ND 0.90 2.70 8.879E-07 PASS ND 0.75 2.25 0.000001 PASS
SM 4.00 12.00 1.832E-06 PASS SM 4.00 12.00 0.000002 PASS
HF 4.00 12.00 4.456E-06 PASS HF 4.00 12.00 0.000004 PASS
TA 4.00 12.00 0.0008493 PASS TA 4.00 12.00 0.000849 PASS
W 2.00 6.00 0.000784 PASS W 10.00 30.00 0.000784 PASS
RE 0.40 1.20 1.066E-05 PASS RE 4.00 12.00 0.000011 PASS
PT 0.40 1.20 3.904E-05 PASS PT 0.40 1.20 0.000039 PASS
AU 5.00 15.00 0.0004316 PASS AU 2.00 6.00 0.000432 PASS
TL 0.90 2.70 0.0006512 PASS TL 2.00 6.00 0.000651 PASS
(PB 206) 1.00 3.00 0.0002467 PASS (PB 206) 1.25 3.75 0.000247 PASS
(PB 207) 1.00 3.00 0.0002375 PASS (PB 207) 1.25 3.75 0.000237 PASS
PB 1.00 3.00 0.0009558 PASS PB 1.25 3.75 0.000956 PASS
BI 7.50 22.50 0.0006225 PASS BI 7.50 22.50 0.000623 PASS
TH 0.90 2.70 0.0001318 PASS TH 0.90 2.70 0.000132 PASS
U 0.40 1.20 2.154E-05 PASS U 0.40 1.20 0.000022 PASS

6/21/2019Analyst: 
Instrument: 

CGB
7700
CGB

PPB
Soil
062019B1-2
7700

Analyst: 
Instrument: 

Water
062019B1-2

Matrix: 
Units:

Calibration File:
Matrix: 

Units:PPB

Calibration File:

\\TAFS\Lab\St Louis\Public\QA\FORMS\INORG FORM: INORG-0120  Revised: 04-05-2019Page 1161 of 1906



Calibration for 081CALS.D

Batch Folder:

Analysis File:

DA Date-Time:

Calibration Title:

Calibration Method:

VIS Interpolation Fit:

Tune Step:

C:\ICPMH\1\DATA\062019B1.B\

062019B1.batch.xml

6/20/2019 11:16:42 PM

External Calibration

#1 he.u

#2 nogas.u

Level Standard Data File Sample Name Acq. Date-Time

1 080CALB.D ICIS 1747053 6/20/2019 10:54:32 PM

2 081CALS.D IC 1747054 6/20/2019 11:01:16 PM

3 082CALS.D IC 1747055 6/20/2019 11:07:58 PM

4 083CALS.D IC 1747056 6/20/2019 11:14:34 PM

5

6

7

Page 1 6/21/2019 8:03:58 AM
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Calibration for 081CALS.D

y = 0.0049 * x  + 0.0562

R =  1.0000

DL = 0.1585

BEC = 11.45

Weight: None

Min Conc: <None>

y = 0.0014 * x  + 8.1946E-006

R =  1.0000

DL = 0.002646

BEC = 0.005863

Weight: None

Min Conc: <None>

Page 2 6/21/2019 8:03:59 AM
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Calibration for 081CALS.D

y = 9.4012E-004 * x  + 0.0055

R =  0.9998

DL = 0.2484

BEC = 5.858

Weight: None

Min Conc: <None>

y = 0.0028 * x  + 0.0297

R =  1.0000

DL = 1.204

BEC = 10.62

Weight: None

Min Conc: <None>

Page 3 6/21/2019 8:03:59 AM
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Calibration for 081CALS.D

y = 0.0015 * x  + 4.1830E-004

R =  1.0000

DL = 0.216

BEC = 0.2877

Weight: None

Min Conc: <None>

y = 5.2860E-004 * x  + 2.3647E-004

R =  0.9999

DL = 0.3593

BEC = 0.4473

Weight: None

Min Conc: <None>

Page 4 6/21/2019 8:03:59 AM
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Calibration for 081CALS.D

y = 3.5090E-005 * x  + 1.3625E-004

R =  0.9999

DL = 5.469

BEC = 3.883

Weight: None

Min Conc: <None>

y = 0.0010 * x  + 0.0515

R =  1.0000

DL = 1.861

BEC = 50.47

Weight: None

Min Conc: <None>

Page 5 6/21/2019 8:04:00 AM
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Calibration for 081CALS.D

y = 1.2177E-004 * x  + 0.0022

R =  1.0000

DL = 1.046

BEC = 17.67

Weight: None

Min Conc: <None>

y = 3.6684E-004 * x  + 1.7411E-005

R =  1.0000

DL = 0.01453

BEC = 0.04746

Weight: None

Min Conc: <None>

Page 6 6/21/2019 8:04:00 AM
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Calibration for 081CALS.D

y = 0.0159 * x  + 0.0015

R =  1.0000

DL = 0.006527

BEC = 0.09718

Weight: None

Min Conc: <None>

y = 0.0200 * x  + 0.0019

R =  0.9999

DL = 0.02469

BEC = 0.09716

Weight: None

Min Conc: <None>

Page 7 6/21/2019 8:04:00 AM
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Calibration for 081CALS.D

y = 0.0132 * x  + 2.7848E-004

R =  0.9999

DL = 0.0296

BEC = 0.02106

Weight: None

Min Conc: <None>

y = 5.5061E-004 * x  + 4.3906E-004

R =  0.9999

DL = 0.4572

BEC = 0.7974

Weight: None

Min Conc: <None>

Page 8 6/21/2019 8:04:01 AM
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Calibration for 081CALS.D

y = 0.0457 * x  + 2.5862E-004

R =  0.9993

DL = 0.006206

BEC = 0.005662

Weight: None

Min Conc: <None>

y = 0.0131 * x  + 2.8857E-004

R =  0.9999

DL = 0.007621

BEC = 0.02206

Weight: None

Min Conc: <None>

Page 9 6/21/2019 8:04:01 AM
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Calibration for 081CALS.D

y = 0.0362 * x  + 0.0121

R =  0.9999

DL = 0.03838

BEC = 0.3333

Weight: None

Min Conc: <None>

y = 0.0055 * x  + 0.0012

R =  0.9999

DL = 0.06748

BEC = 0.2191

Weight: None

Min Conc: <None>

Page 10 6/21/2019 8:04:02 AM
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Calibration for 081CALS.D

y = 0.0034 * x  + 2.3364E-004

R =  1.0000

DL = 0.08675

BEC = 0.06914

Weight: None

Min Conc: <None>

y = 1.8277E-004 * x  + 8.8213E-005

R =  1.0000

DL = 0.6544

BEC = 0.4827

Weight: None

Min Conc: <None>

Page 11 6/21/2019 8:04:02 AM
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Calibration for 081CALS.D

y = 0.0272 * x  + 1.5943E-004

R =  1.0000

DL = 0.003082

BEC = 0.005869

Weight: None

Min Conc: <None>

y = 0.0359 * x  + 8.1609E-005

R =  0.9999

DL = 0.002401

BEC = 0.002272

Weight: None

Min Conc: <None>

Page 12 6/21/2019 8:04:02 AM
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Calibration for 081CALS.D

y = 0.0327 * x  + 3.8919E-004

R =  1.0000

DL = 0.002893

BEC = 0.01189

Weight: None

Min Conc: <None>

y = 0.0739 * x  + 0.0029

R =  0.9998

DL = 0.02162

BEC = 0.0396

Weight: None

Min Conc: <None>

Page 13 6/21/2019 8:04:03 AM
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Calibration for 081CALS.D

y = 0.0053 * x  + 5.9475E-004

R =  1.0000

DL = 0.01259

BEC = 0.1123

Weight: None

Min Conc: <None>

y = 0.0228 * x  + 1.8211E-004

R =  0.9999

DL = 0.009991

BEC = 0.007987

Weight: None

Min Conc: <None>

Page 14 6/21/2019 8:04:03 AM
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Calibration for 081CALS.D

y = 0.1259 * x  + 0.0011

R =  0.9999

DL = 0.001316

BEC = 0.008889

Weight: None

Min Conc: <None>

y = 0.0267 * x  + 3.5941E-004

R =  0.9999

DL = 0.01017

BEC = 0.01347

Weight: None

Min Conc: <None>

Page 15 6/21/2019 8:04:03 AM
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Calibration for 081CALS.D

y = 0.0023 * x  + 3.1025E-005

R =  1.0000

DL = 0.003434

BEC = 0.01322

Weight: None

Min Conc: <None>

y = 5.1644E-004 * x  + 4.3852E-006

R =  1.0000

DL = 0.01197

BEC = 0.008491

Weight: None

Min Conc: <None>

Page 16 6/21/2019 8:04:04 AM
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Calibration for 081CALS.D

y = 0.0014 * x  + 2.3964E-004

R =  0.9997

DL = 0.003883

BEC = 0.1722

Weight: None

Min Conc: <None>

y = 0.0019 * x  + 8.6565E-005

R =  0.9998

DL = 0.008626

BEC = 0.04508

Weight: None

Min Conc: <None>

Page 17 6/21/2019 8:04:04 AM
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Calibration for 081CALS.D

y = 1.4427E-005 * x  + 8.9116E-007

R =  1.0000

DL = 0.2136

BEC = 0.06177

Weight: None

Min Conc: <None>

y = 0.0011 * x  + 4.2345E-006

R =  1.0000

DL = 0.007654

BEC = 0.003853

Weight: None

Min Conc: <None>

Page 18 6/21/2019 8:04:04 AM
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Calibration for 081CALS.D

y = 5.4491E-004 * x  + 7.6137E-006

R =  1.0000

DL = 0.01211

BEC = 0.01397

Weight: None

Min Conc: <None>

y = 0.0031 * x  + 2.8831E-006

R =  1.0000

DL = 0.001466

BEC = 0.0009377

Weight: None

Min Conc: <None>

Page 19 6/21/2019 8:04:05 AM

Page 1180 of 1906



Calibration for 081CALS.D

y = 0.0037 * x  + 4.6744E-006

R =  0.9999

DL = 3.943E-05

BEC = 0.001249

Weight: None

Min Conc: <None>

y = 0.0036 * x  + 4.8903E-006

R =  1.0000

DL = 0.002117

BEC = 0.00137

Weight: None

Min Conc: <None>

Page 20 6/21/2019 8:04:05 AM
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Calibration for 081CALS.D

y = 7.0653E-004 * x  + 8.8793E-007

R =  1.0000

DL = 0.003265

BEC = 0.001257

Weight: None

Min Conc: <None>

y = 8.3308E-004 * x  + 1.8324E-006

R =  0.9998

DL = 0.002417

BEC = 0.0022

Weight: None

Min Conc: <None>

Page 21 6/21/2019 8:04:05 AM
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Calibration for 081CALS.D

y = 0.0016 * x  + 4.4560E-006

R =  1.0000

DL = 0.00259

BEC = 0.002721

Weight: None

Min Conc: <None>

y = 0.0081 * x  + 8.4928E-004

R =  1.0000

DL = 0.01674

BEC = 0.1049

Weight: None

Min Conc: <None>

Page 22 6/21/2019 8:04:06 AM
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Calibration for 081CALS.D

y = 0.0020 * x  + 7.8400E-004

R =  1.0000

DL = 0.05391

BEC = 0.3945

Weight: None

Min Conc: <None>

y = 0.0039 * x  + 1.0663E-005

R =  1.0000

DL = 0.001554

BEC = 0.002756

Weight: None

Min Conc: <None>

Page 23 6/21/2019 8:04:06 AM
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Calibration for 081CALS.D

y = 0.0019 * x  + 3.9040E-005

R =  0.9999

DL = 0.003119

BEC = 0.02012

Weight: None

Min Conc: <None>

y = 0.0027 * x  + 4.3159E-004

R =  1.0000

DL = 0.03631

BEC = 0.1604

Weight: None

Min Conc: <None>

Page 24 6/21/2019 8:04:06 AM
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Calibration for 081CALS.D

y = 0.0060 * x  + 6.5123E-004

R =  0.9999

DL = 0.0055

BEC = 0.1092

Weight: None

Min Conc: <None>

y = 0.0020 * x  + 2.4672E-004

R =  0.9999

DL = 0.02571

BEC = 0.121

Weight: None

Min Conc: <None>

Page 25 6/21/2019 8:04:07 AM

Page 1186 of 1906



Calibration for 081CALS.D

y = 0.0018 * x  + 2.3745E-004

R =  0.9999

DL = 0.002015

BEC = 0.132

Weight: None

Min Conc: <None>

y = 0.0080 * x  + 9.5576E-004

R =  1.0000

DL = 0.0099

BEC = 0.1192

Weight: None

Min Conc: <None>

Page 26 6/21/2019 8:04:07 AM
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Calibration for 081CALS.D

y = 0.0048 * x  + 6.2255E-004

R =  0.9999

DL = 0.007609

BEC = 0.1305

Weight: None

Min Conc: <None>

y = 0.0084 * x  + 1.3178E-004

R =  1.0000

DL = 0.0006586

BEC = 0.01577

Weight: None

Min Conc: <None>

Page 27 6/21/2019 8:04:07 AM
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Calibration for 081CALS.D

y = 0.0081 * x  + 2.1535E-005

R =  1.0000

DL = 0.003524

BEC = 0.002644

Weight: None

Min Conc: <None>

Page 28 6/21/2019 8:04:08 AM
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Calibration for 081CALS.D

Page 29 6/21/2019 8:04:08 AM
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Calibration for 081CALS.D

Page 30 6/21/2019 8:04:08 AM
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Calibration for 081CALS.D

Page 31 6/21/2019 8:04:09 AM
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Calibration for 081CALS.D

Page 32 6/21/2019 8:04:09 AM
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Calibration for 081CALS.D

Page 33 6/21/2019 8:04:09 AM
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GENERAL CHEMISTRY
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COVER PAGE

Lab Name:   Job Number: 

Client Sample ID Lab Sample ID

GENERAL CHEMISTRY

Project: Cameron Area Mine Sites - En Pro

SDG No.: AB0 RSE VD

160-34268-1Eurofins TestAmerica, St. Louis

160-34268-1 AB02-MB01-03 (7.0-8.5)
160-34268-2 AB02-MB01-04 (2.0-4.0)
160-34268-3 AB02-MB01-05 (8.5-10.0)
160-34268-4 AB02-MB02-01
160-34268-5 AB02-MB02-02
160-34268-6 AB02-MB02-03 (5.5-7.0)
160-34268-7 AB02-MB02-04 (7.0-8.5)
160-34268-8 AB02-MB02-05 (8.5-10.0)
160-34268-9 AB02-MB02-07 (11.5-13.0)
160-34268-10 AB02-MB03-01
160-34268-11 AB02-MB03-02
160-34268-12 AB02-MB03-03 (7.0-8.5)
160-34268-13 AB02-MB03-04 (2.5-4.0)
160-34268-14 AB02-MB04-03 (5.5-7.0)
160-34268-15 AB02-MB04-04 (7.0-8.5)
160-34268-16 AB02-MB04-05 (8.5-10.0)
160-34268-17 AB02-MB04-06 (10-11.5)
160-34268-18 AB02-MB05-03 (2.5-5.5)
160-34268-19 DUP-1
160-34268-20 DUP-7

Comments:

Page 1204 of 1906



9-IN

Instrument ID: NOEQUIP

160-34268-1Job Number:

AB0 RSE VD

SolidMatrix:

SDG Number:

Lab Name:

GENERAL CHEMISTRY

Eurofins TestAmerica, St. Louis

DETECTION LIMITS

01/28/2011 14:43Method: Moisture RL Date:

Analyte Wavelength/
Mass

RL
(%)

Percent Moisture 0.1
Percent Solids 0.1

FORM IX - IN
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9-IN

Instrument ID: NOEQUIP

160-34268-1Job Number:

AB0 RSE VD

SolidMatrix:

SDG Number:

Lab Name:

GENERAL CHEMISTRY

Eurofins TestAmerica, St. Louis

CALIBRATION BLANK DETECTION LIMITS

Moisture XRL Date: 01/28/2011 14:42Method:

Analyte Wavelength/
Mass

XRL
(%)

Percent Moisture 0.1
Percent Solids 0.1

FORM IX - IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:05/28/2019  04:54 05/28/2019  04:54

13-IN
ANALYSIS RUN LOG
GENERAL CHEMISTRY

Job No.: 160-34268-1

SDG No.:

Eurofins TestAmerica, St. Louis

AB0 RSE VD

NOEQUIP Moisture

Analytes

TimeD/FLab Sample Id
%
S
o
l

M
o
i
s
t

T
y
p
e

X X04:541160-34268-1 T
X X04:541160-34268-1 DU T
X X04:541160-34268-2 T
X X04:541160-34268-3 T
X X04:541160-34268-4 T
X X04:541160-34268-5 T
X X04:541160-34268-6 T
X X04:541160-34268-7 T
X X04:541160-34268-8 T
X X04:541160-34268-9 T
X X04:541160-34268-10 T
X X04:541160-34268-11 T
X X04:541160-34268-12 T
X X04:541160-34268-13 T
X X04:541160-34268-14 T
X X04:541160-34268-15 T
X X04:541160-34268-16 T
X X04:541160-34268-17 T
X X04:541160-34268-18 T
X X04:541160-34268-19 T
X X04:541160-34268-20 T

04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:05/28/2019  04:54 05/28/2019  04:54

13-IN
ANALYSIS RUN LOG
GENERAL CHEMISTRY

Job No.: 160-34268-1

SDG No.:

Eurofins TestAmerica, St. Louis

AB0 RSE VD

NOEQUIP Moisture

Analytes

TimeD/FLab Sample Id
%
S
o
l

M
o
i
s
t

T
y
p
e

04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ

Prep Types:
Total/NAT =

FORM XIII-IN
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Lab Name: Job No.:

SDG No.:

GENERAL CHEMISTRY BATCH WORKSHEET

160-34268-1

AB0 RSE VD

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Braatz, Steve D

05/29/19  03:45

05/28/19  06:00429820

Batch Method:

Eurofins TestAmerica, St. Louis

Moisture

Lab Sample ID Client Sample ID Method Chain Basis DISH# DishWeight SampleMassWet SampleMassDry

AB02-MB01-03 
(7.0-8.5)

1 1.0272 g 9.6813 g 9.3430 gMoisture T160-34268-B-1

AB02-MB01-03 
(7.0-8.5)

2 1.0709 g 10.1379 g 9.7775 gMoisture T160-34268-B-1 
DU

AB02-MB01-04 
(2.0-4.0)

3 1.0575 g 20.5862 g 19.9113 gMoisture T160-34268-B-2

AB02-MB01-05 
(8.5-10.0)

4 1.0771 g 21.0493 g 20.2770 gMoisture T160-34268-B-3

AB02-MB02-01 5 1.0429 g 16.2720 g 15.7231 gMoisture T160-34268-B-4

AB02-MB02-02 6 1.0492 g 19.5142 g 18.6438 gMoisture T160-34268-B-5

AB02-MB02-03 
(5.5-7.0)

7 1.0785 g 18.1265 g 17.4412 gMoisture T160-34268-B-6

AB02-MB02-04 
(7.0-8.5)

8 1.0678 g 14.1482 g 13.1938 gMoisture T160-34268-B-7

AB02-MB02-05 
(8.5-10.0)

9 1.0448 g 13.1972 g 12.5426 gMoisture T160-34268-B-8

AB02-MB02-07 
(11.5-13.0)

10 1.0578 g 17.6989 g 16.9622 gMoisture T160-34268-B-9

AB02-MB03-01 11 1.0707 g 17.8172 g 17.2299 gMoisture T160-34268-B-10

AB02-MB03-02 12 1.0694 g 22.4736 g 21.4702 gMoisture T160-34268-B-11

AB02-MB03-03 
(7.0-8.5)

13 1.0890 g 14.5296 g 14.0895 gMoisture T160-34268-B-12

AB02-MB03-04 
(2.5-4.0)

14 1.0165 g 13.6263 g 13.2566 gMoisture T160-34268-B-13

AB02-MB04-03 
(5.5-7.0)

15 1.0507 g 16.3815 g 15.5789 gMoisture T160-34268-B-14

AB02-MB04-04 
(7.0-8.5)

16 1.0490 g 15.6997 g 14.9772 gMoisture T160-34268-B-15

AB02-MB04-05 
(8.5-10.0)

17 1.0870 g 12.5327 g 11.8470 gMoisture T160-34268-B-16

AB02-MB04-06 
(10-11.5)

18 1.0528 g 15.5447 g 14.9319 gMoisture T160-34268-B-17

AB02-MB05-03 
(2.5-5.5)

19 1.0517 g 14.8235 g 14.4176 gMoisture T160-34268-B-18

DUP-1 20 1.0383 g 18.7325 g 17.9551 gMoisture T160-34268-B-19

DUP-7 21 1.0240 g 14.8664 g 14.3652 gMoisture T160-34268-B-20

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 1 of 2Moisture
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Lab Name: Job No.:

SDG No.:

GENERAL CHEMISTRY BATCH WORKSHEET

160-34268-1

AB0 RSE VD

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Braatz, Steve D

05/29/19  03:45

05/28/19  06:00429820

Batch Method:

Eurofins TestAmerica, St. Louis

Moisture

Batch Notes

Balance ID 0034150065

Batch Comment TRAY A

Date samples were placed in the oven 05/28/2019

Oven Temp In 103.3 Degrees C

Time samples were place in the oven 06:00

Date samples were removed from oven 05/29/2019

Oven Temp Out 102.4 Degrees C

Time Samples were removed from oven 03:45

Oven ID OC

Thermometer ID A142186

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 2 of 2Moisture
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GAMMA SPECTROSCOPY
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Method 901.1 
Ra-226

Radium-226 & Other Gamma Emitters 
(GS) by Method 901.1
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Prep Batch: 430266
Fill Geometry, 21-Day In-Growth
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Prep Batch: 430266

Gamma Spectroscopy Analysis Detail Report

06/20/19  07:04 230MB 160-430266/1-ALab Id: Analyzed: Sigma:Ts:
NoGV9Client ID: Detector: Decay Corrected: Ingrowth:

Analyte MB Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 -0.01363 0.106 0.106 U pCi/g 0.500 0.192 432232

Thorium-234 0.1395 0.346 0.346 U pCi/g 0.951 432232

Other Detected Radionuclides Count Unc Total Unc Qualifier UnitMB Result

Other Detected Radionuclide None pCi/g

MDC

06/20/19  07:06 230LCS 160-430266/2-ALab Id: Analyzed: Sigma:Ts:
NoGV12Client ID: Detector: Decay Corrected: Ingrowth:

Analyte LCS Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Americium-241 99.29 1.68 11.7 pCi/g 1.23 432231

Cesium-137 29.77 0.752 3.13 pCi/g 0.298 432231

Cobalt-60 12.33 0.399 1.29 pCi/g 0.126 432231

06/20/19  07:06 230160-34268-1Lab Id: Analyzed: Sigma:Ts:
NoAB02-MB01-03 (7.0-8.5) GV5Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 5.12 0.487 0.721 pCi/g 0.500 0.286 432236

Thorium-234 3.69 1.18 1.24 pCi/g 1.76 432236

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.89 0.304 0.361 pCi/g 0.138

MDC

Bi-214 5.12 0.487 0.721 pCi/g 0.286

K-40 8.20 1.62 1.83 pCi/g 0.843

Pb-212 1.74 0.213 0.310 pCi/g 0.225

Pb-214 5.63 0.416 0.718 pCi/g 0.284

Tl-208 0.657 0.151 0.165 pCi/g 0.128

06/20/19  08:25 230160-34268-1 DULab Id: Analyzed: Sigma:Ts:
NoAB02-MB01-03 (7.0-8.5) GV9Client ID: Detector: Decay Corrected: Ingrowth:

Analyte DU Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 5.245 0.336 0.640 pCi/g 0.500 0.147 432232

Thorium-234 4.458 0.942 1.06 pCi/g 1.62 432232

Other Detected Radionuclides Count Unc Total Unc Qualifier UnitDU Result

Ac-228 2.010 0.257 0.329 pCi/g 0.260

MDC

Bi-214 5.245 0.336 0.640 pCi/g 0.147

K-40 6.985 1.19 1.39 pCi/g 0.775
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Prep Batch: 430266

Gamma Spectroscopy Analysis Detail Report

06/20/19  08:25 230160-34268-1 DULab Id: Analyzed: Sigma:Ts:
NoAB02-MB01-03 (7.0-8.5) GV9Client ID: Detector: Decay Corrected: Ingrowth:

Other Detected Radionuclides Count Unc Total Unc Qualifier UnitDU Result

Pb-212 1.891 0.168 0.297 pCi/g 0.162

MDC

Pb-214 5.185 0.267 0.601 pCi/g 0.200

Tl-208 0.6518 0.107 0.126 pCi/g 0.0847

06/20/19  07:05 230160-34268-2Lab Id: Analyzed: Sigma:Ts:
NoAB02-MB01-04 (2.0-4.0) GV8Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 1.57 0.234 0.285 pCi/g 0.500 0.137 432235

Thorium-234 0.896 0.815 0.821 U pCi/g 1.50 432235

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.49 0.369 0.399 pCi/g 0.254

MDC

Bi-214 1.57 0.234 0.285 pCi/g 0.137

K-40 5.17 1.17 1.28 pCi/g 0.685

Pb-212 2.03 0.183 0.319 pCi/g 0.136

Pb-214 1.25 0.186 0.227 pCi/g 0.163

Tl-208 0.660 0.114 0.133 pCi/g 0.0830

06/20/19  07:05 230160-34268-3Lab Id: Analyzed: Sigma:Ts:
NoAB02-MB01-05 (8.5-10.0) GV2Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 14.7 0.745 1.68 pCi/g 0.500 0.371 432238

Thorium-234 16.3 1.96 2.67 pCi/g 2.75 432238

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.23 0.518 0.566 pCi/g 0.562

MDC

Bi-212 4.01 1.90 1.95 pCi/g 1.95

Bi-214 14.7 0.745 1.68 pCi/g 0.371

K-40 9.08 2.08 2.27 pCi/g 1.54

Pb-212 1.97 0.232 0.310 pCi/g 0.282

Pb-214 15.5 0.577 1.68 pCi/g 0.335

Tl-208 0.667 0.174 0.187 pCi/g 0.168
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Prep Batch: 430266

Gamma Spectroscopy Analysis Detail Report

06/20/19  08:56 230160-34268-4Lab Id: Analyzed: Sigma:Ts:
NoAB02-MB02-01 GV12Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 1.63 0.255 0.304 pCi/g 0.500 0.183 432231

Thorium-234 1.12 0.797 0.806 U pCi/g 1.44 432231

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.07 0.271 0.343 pCi/g 0.375

MDC

Bi-212 3.37 0.957 1.02 pCi/g 0.696

Bi-214 1.63 0.255 0.304 pCi/g 0.183

K-40 6.11 1.08 1.25 pCi/g 0.354

Pb-212 2.00 0.177 0.273 pCi/g 0.144

Pb-214 1.67 0.200 0.262 pCi/g 0.153

Tl-208 0.756 0.113 0.137 pCi/g 0.0731

06/20/19  08:22 230160-34268-5Lab Id: Analyzed: Sigma:Ts:
NoAB02-MB02-02 GV8Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 1.44 0.234 0.277 pCi/g 0.500 0.158 432235

Thorium-234 1.30 0.857 0.869 U pCi/g 1.46 432235

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.15 0.300 0.372 pCi/g 0.250

MDC

Bi-212 3.20 0.962 1.02 pCi/g 0.732

Bi-214 1.44 0.234 0.277 pCi/g 0.158

Pb-212 2.20 0.186 0.340 pCi/g 0.130

Pb-214 1.37 0.206 0.251 pCi/g 0.156

Tl-208 0.776 0.135 0.158 pCi/g 0.0943

06/20/19  08:24 230160-34268-6Lab Id: Analyzed: Sigma:Ts:
NoAB02-MB02-03 (5.5-7.0) GV5Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 18.0 0.841 2.05 pCi/g 0.500 0.345 432236

Thorium-234 15.4 1.89 2.55 pCi/g 2.55 432236

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.17 0.494 0.541 pCi/g 0.576

MDC

Bi-214 18.0 0.841 2.05 pCi/g 0.345

K-40 9.88 2.17 2.40 pCi/g 1.63

Pb-210 13.4 3.92 4.23 pCi/g 5.21
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Prep Batch: 430266

Gamma Spectroscopy Analysis Detail Report

06/20/19  08:24 230160-34268-6Lab Id: Analyzed: Sigma:Ts:
NoAB02-MB02-03 (5.5-7.0) GV5Client ID: Detector: Decay Corrected: Ingrowth:

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Pb-212 1.80 0.252 0.342 pCi/g 0.314

MDC

Pb-214 18.6 0.737 2.07 pCi/g 0.402

Tl-208 0.567 0.195 0.203 pCi/g 0.191

06/20/19  08:27 230160-34268-7Lab Id: Analyzed: Sigma:Ts:
NoAB02-MB02-04 (7.0-8.5) GV2Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 32.4 1.24 3.53 G pCi/g 0.500 1.07 432238

Thorium-234 29.9 2.78 4.33 pCi/g 3.84 432238

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 3.62 1.06 1.12 pCi/g 0.929

MDC

Bi-214 32.4 1.24 3.53 pCi/g 1.07

K-40 17.3 3.37 3.80 pCi/g 2.47

Pb-210 29.8 7.20 8.11 pCi/g 8.75

Pb-212 1.96 0.309 0.370 pCi/g 0.430

Pb-214 37.7 1.14 3.99 pCi/g 0.635

Tl-208 0.610 0.198 0.207 pCi/g 0.233

06/20/19  08:58 230160-34268-8Lab Id: Analyzed: Sigma:Ts:
NoAB02-MB02-05 (8.5-10.0) GV9Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 9.03 0.426 1.03 pCi/g 0.500 0.189 432232

Thorium-234 6.08 1.17 1.36 pCi/g 1.71 432232

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.15 0.311 0.381 pCi/g 0.309

MDC

Bi-212 3.40 1.45 1.49 pCi/g 1.25

Bi-214 9.03 0.426 1.03 pCi/g 0.189

K-40 9.22 1.44 1.72 pCi/g 1.01

Pb-210 8.31 2.96 3.12 pCi/g 3.51

Pb-212 1.85 0.182 0.301 pCi/g 0.202

Pb-214 9.13 0.354 1.01 pCi/g 0.238

Tl-208 0.700 0.141 0.158 pCi/g 0.119
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Prep Batch: 430266

Gamma Spectroscopy Analysis Detail Report

06/20/19  09:09 230160-34268-9Lab Id: Analyzed: Sigma:Ts:
NoAB02-MB02-07 (11.5-13.0) GV8Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 1.68 0.300 0.347 pCi/g 0.500 0.212 432235

Thorium-234 1.92 1.19 1.21 pCi/g 1.91 432235

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.99 0.306 0.367 pCi/g 0.146

MDC

Bi-214 1.68 0.300 0.347 pCi/g 0.212

K-40 9.82 1.83 2.09 pCi/g 0.905

Pb-212 2.50 0.239 0.402 pCi/g 0.194

Pb-214 1.71 0.219 0.281 pCi/g 0.180

Tl-208 0.774 0.139 0.160 pCi/g 0.0900

06/20/19  09:12 230160-34268-10Lab Id: Analyzed: Sigma:Ts:
NoAB02-MB03-01 GV5Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 1.39 0.224 0.266 pCi/g 0.500 0.128 432236

Thorium-234 1.43 0.774 0.790 pCi/g 1.38 432236

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.75 0.322 0.368 pCi/g 0.215

MDC

Bi-212 2.65 0.781 0.828 pCi/g 0.424

Bi-214 1.39 0.224 0.266 pCi/g 0.128

K-40 6.13 1.39 1.53 pCi/g 0.818

Pb-212 2.13 0.204 0.343 pCi/g 0.155

Pb-214 1.68 0.199 0.265 pCi/g 0.175

Tl-208 0.780 0.132 0.155 pCi/g 0.0853

06/20/19  09:12 230160-34268-11Lab Id: Analyzed: Sigma:Ts:
NoAB02-MB03-02 GV2Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 1.76 0.298 0.348 pCi/g 0.500 0.202 432238

Thorium-234 1.09 0.812 0.821 U pCi/g 1.40 432238

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.33 0.308 0.388 pCi/g 0.186

MDC

Bi-214 1.76 0.298 0.348 pCi/g 0.202

K-40 7.10 1.37 1.55 pCi/g 0.677

Pb-212 2.02 0.180 0.277 pCi/g 0.152
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Prep Batch: 430266

Gamma Spectroscopy Analysis Detail Report

06/20/19  09:12 230160-34268-11Lab Id: Analyzed: Sigma:Ts:
NoAB02-MB03-02 GV2Client ID: Detector: Decay Corrected: Ingrowth:

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Pb-214 1.63 0.200 0.260 pCi/g 0.192

MDC

Tl-208 0.736 0.119 0.141 pCi/g 0.0808

06/20/19  10:10 230160-34268-12Lab Id: Analyzed: Sigma:Ts:
NoAB02-MB03-03 (7.0-8.5) GV9Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 1.48 0.192 0.246 pCi/g 0.500 0.122 432232

Thorium-234 0.776 0.926 0.930 U pCi/g 1.30 432232

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.97 0.235 0.309 pCi/g 0.130

MDC

Bi-212 2.33 0.942 0.972 pCi/g 0.843

Bi-214 1.48 0.192 0.246 pCi/g 0.122

K-40 8.90 1.26 1.56 pCi/g 0.655

Pb-212 2.28 0.174 0.342 pCi/g 0.132

Pb-214 1.61 0.163 0.234 pCi/g 0.148

Tl-208 0.683 0.109 0.130 pCi/g 0.0793

06/20/19  10:44 260160-34268-13Lab Id: Analyzed: Sigma:Ts:
NoAB02-MB03-04 (2.5-4.0) GV9Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 1.61 0.232 0.284 pCi/g 0.500 0.171 432232

Thorium-234 1.12 0.570 0.583 pCi/g 0.895 432232

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.75 0.244 0.302 pCi/g 0.202

MDC

Bi-212 2.56 0.743 0.787 pCi/g 0.636

Bi-214 1.61 0.232 0.284 pCi/g 0.171

K-40 4.72 0.907 1.02 pCi/g 0.739

Pb-212 1.95 0.141 0.247 pCi/g 0.101

Pb-214 1.53 0.149 0.215 pCi/g 0.153

Tl-208 0.599 0.116 0.131 pCi/g 0.0905

Page 6 of 10 Eurofins TestAmerica, St. Louis

Page 1219 of 1906



Prep Batch: 430266

Gamma Spectroscopy Analysis Detail Report

06/20/19  10:12 230160-34268-14Lab Id: Analyzed: Sigma:Ts:
NoAB02-MB04-03 (5.5-7.0) GV12Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 23.9 0.814 2.57 pCi/g 0.500 0.403 432231

Thorium-234 20.2 2.37 3.26 pCi/g 3.36 432231

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.45 0.508 0.566 pCi/g 0.500

MDC

Bi-214 23.9 0.814 2.57 pCi/g 0.403

K-40 14.6 2.37 2.80 pCi/g 1.52

Pb-210 19.5 4.25 4.89 pCi/g 6.29

Pb-212 1.53 0.252 0.298 pCi/g 0.350

Pb-214 25.0 0.751 2.64 pCi/g 0.453

Tl-208 0.605 0.204 0.214 pCi/g 0.202

U-238 20.2 2.37 3.26 pCi/g 3.36

06/20/19  10:14 230160-34268-15Lab Id: Analyzed: Sigma:Ts:
NoAB02-MB04-04 (7.0-8.5) GV8Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 32.2 1.01 3.50 pCi/g 0.500 0.401 432235

Thorium-234 28.2 2.62 4.09 pCi/g 3.67 432235

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.58 0.841 0.882 pCi/g 0.710

MDC

Bi-214 32.2 1.01 3.50 pCi/g 0.401

K-40 15.9 2.65 3.11 pCi/g 1.81

Pb-210 27.3 6.80 7.52 pCi/g 7.91

Pb-212 1.62 0.298 0.364 pCi/g 0.433

Pb-214 34.3 0.912 3.68 pCi/g 0.565

Tl-208 0.555 0.186 0.195 pCi/g 0.206

06/21/19  08:47 230160-34268-16Lab Id: Analyzed: Sigma:Ts:
NoAB02-MB04-05 (8.5-10.0) GV12Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 38.9 1.02 4.10 pCi/g 0.500 0.440 432353

Thorium-234 24.4 2.71 3.83 pCi/g 3.90 432353

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.50 0.827 0.865 pCi/g 0.790

MDC

Bi-214 38.9 1.02 4.10 pCi/g 0.440
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Prep Batch: 430266

Gamma Spectroscopy Analysis Detail Report

06/21/19  08:47 230160-34268-16Lab Id: Analyzed: Sigma:Ts:
NoAB02-MB04-05 (8.5-10.0) GV12Client ID: Detector: Decay Corrected: Ingrowth:

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

K-40 13.8 2.44 2.81 pCi/g 1.83

MDC

Pb-210 27.2 5.00 6.04 pCi/g 7.39

Pb-212 1.83 0.303 0.358 pCi/g 0.437

Pb-214 39.5 0.871 4.10 pCi/g 0.566

Tl-208 0.823 0.272 0.285 pCi/g 0.263

06/20/19  10:17 230160-34268-17Lab Id: Analyzed: Sigma:Ts:
NoAB02-MB04-06 (10-11.5) GV2Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 13.9 0.701 1.58 pCi/g 0.500 0.332 432238

Thorium-234 8.45 1.48 1.75 pCi/g 2.22 432238

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.06 0.396 0.447 pCi/g 0.530

MDC

Bi-214 13.9 0.701 1.58 pCi/g 0.332

K-40 8.21 1.92 2.09 pCi/g 1.44

Pb-210 12.2 3.29 3.62 pCi/g 4.91

Pb-212 2.13 0.223 0.314 pCi/g 0.258

Pb-214 14.7 0.540 1.58 pCi/g 0.383

Tl-208 0.620 0.155 0.167 pCi/g 0.160

06/20/19  10:48 230160-34268-18Lab Id: Analyzed: Sigma:Ts:
NoAB02-MB05-03 (2.5-5.5) GV12Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 1.60 0.289 0.331 pCi/g 0.500 0.216 432231

Thorium-234 0.816 0.950 0.954 U pCi/g 1.74 432231

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.33 0.302 0.383 pCi/g 0.116

MDC

Bi-214 1.60 0.289 0.331 pCi/g 0.216

K-40 9.56 1.53 1.81 pCi/g 0.449

Pb-212 2.41 0.218 0.333 pCi/g 0.176

Pb-214 1.81 0.231 0.295 pCi/g 0.221

Tl-208 0.832 0.141 0.164 pCi/g 0.0965
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Prep Batch: 430266

Gamma Spectroscopy Analysis Detail Report

06/20/19  11:00 230160-34268-19Lab Id: Analyzed: Sigma:Ts:
NoDUP-1 GV8Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 1.34 0.202 0.245 pCi/g 0.500 0.136 432235

Thorium-234 0.915 0.886 0.892 U pCi/g 1.44 432235

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.00 0.359 0.413 pCi/g 0.176

MDC

Bi-212 2.22 0.957 0.985 pCi/g 0.920

Bi-214 1.34 0.202 0.245 pCi/g 0.136

K-40 5.60 1.20 1.33 pCi/g 0.671

Pb-212 1.95 0.181 0.310 pCi/g 0.144

Pb-214 1.59 0.180 0.245 pCi/g 0.171

Tl-208 0.581 0.120 0.134 pCi/g 0.104

06/20/19  10:59 230160-34268-20Lab Id: Analyzed: Sigma:Ts:
NoDUP-7 GV5Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 1.48 0.253 0.297 pCi/g 0.500 0.172 432236

Thorium-234 1.08 0.796 0.806 U pCi/g 1.41 432236

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.33 0.315 0.395 pCi/g 0.136

MDC

Bi-214 1.48 0.253 0.297 pCi/g 0.172

K-40 5.43 1.33 1.44 pCi/g 0.834

Pb-212 2.25 0.208 0.357 pCi/g 0.148

Pb-214 1.72 0.212 0.277 pCi/g 0.193

Tl-208 0.797 0.143 0.165 pCi/g 0.103
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Prep Batch: 430266

Gamma Spectroscopy Analysis Detail Report

Quality Control Summary

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorMB Result Qualifier RPD RER DERUnitMethod Blank ID: DER Limit

MB 160-430266/1-A Radium-226 -0.01363 U pCi/g -.2562

MB 160-430266/1-A Thorium-234 0.1395 U pCi/g .8064

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorLCS Result Qualifier RPD RER DERUnitLab Control Sample ID: DER Limit

-LCS 160-430266/2-A Americium-241 96.7 99.29 pCi/g 103 70 130 .431

-LCS 160-430266/2-A Cesium-137 27.7 29.77 pCi/g 108 70 130 1.2912

-LCS 160-430266/2-A Cobalt-60 11.5 12.33 pCi/g 107 70 130 1.2096

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorDU Result Qualifier RPD RER DERUnitDuplicate ID: DER Limit

160-34268-1 Radium-226 5.12 5.245 pCi/g 2 0.09 0.26 .26112

160-34268-1 Thorium-234 3.69 4.458 pCi/g 19 0.33 0.94 .94162

Glossary:

Ts = Count Duration, Sample
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-34268-1

AB0 RSE VD

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Slama, Kurt R

05/30/19  14:28

05/30/19  13:46430266

Batch Method:

Eurofins TestAmerica, St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

291.18 g 5/30/19 14:28 6/20/19 tuna canFill_Geo-21, 
901.1

MB 160-430266/1

341.9 g 5/30/19 14:28 6/20/19 tuna canFill_Geo-21, 
901.1

LCS 
160-430266/2

AB02-MB01-03 
(7.0-8.5)

46.5 g 411.9 g 365.4 g 5/30/19 14:28 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34268-A-1-A

AB02-MB01-03 
(7.0-8.5)

46.5 g 411.9 g 365.4 g 5/30/19 14:28 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34268-A-1-A 
DU

AB02-MB01-04 
(2.0-4.0)

46.4 g 419.9 g 373.5 g 5/30/19 14:28 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34268-A-2-A

AB02-MB01-05 
(8.5-10.0)

47.1 g 420.6 g 373.5 g 5/30/19 14:28 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34268-A-3-A

AB02-MB02-01 46.5 g 458.0 g 411.5 g 5/30/19 14:28 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34268-A-4-A

AB02-MB02-02 46.6 g 426.2 g 379.6 g 5/30/19 14:28 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34268-A-5-A

AB02-MB02-03 
(5.5-7.0)

46.7 g 411.6 g 364.9 g 5/30/19 14:28 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34268-A-6-A

AB02-MB02-04 
(7.0-8.5)

46.3 g 364.0 g 317.7 g 5/30/19 14:28 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34268-A-7-A

AB02-MB02-05 
(8.5-10.0)

46.2 g 404.3 g 358.1 g 5/30/19 14:28 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34268-A-8-A

AB02-MB02-07 
(11.5-13.0)

46.5 g 329.3 g 282.8 g 5/30/19 14:28 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34268-A-9-A

AB02-MB03-01 46.6 g 423.3 g 376.7 g 5/30/19 14:28 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34268-A-10-
A

AB02-MB03-02 46.4 g 448.0 g 401.6 g 5/30/19 14:28 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34268-A-11-
A

AB02-MB03-03 
(7.0-8.5)

46.6 g 394.1 g 347.5 g 5/30/19 14:28 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34268-A-12-
A

AB02-MB03-04 
(2.5-4.0)

37.1 g 209.6 g 172.5 g 5/30/19 14:28 6/20/19 100mL SolidFill_Geo-21, 
901.1

T160-34268-A-13-
A

AB02-MB04-03 
(5.5-7.0)

46.8 g 424.2 g 377.4 g 5/30/19 14:28 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34268-A-14-
A

AB02-MB04-04 
(7.0-8.5)

46.3 g 406.6 g 360.3 g 5/30/19 14:28 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34268-A-15-
A

AB02-MB04-05 
(8.5-10.0)

46.6 g 426.6 g 380 g 5/30/19 14:28 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34268-A-16-
A

AB02-MB04-06 
(10-11.5)

46.4 g 439.8 g 393.4 g 5/30/19 14:28 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34268-A-17-
A

AB02-MB05-03 
(2.5-5.5)

46.4 g 371.4 g 325 g 5/30/19 14:28 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34268-A-18-
A

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-34268-1

AB0 RSE VD

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Slama, Kurt R

05/30/19  14:28

05/30/19  13:46430266

Batch Method:

Eurofins TestAmerica, St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

DUP-1 46.9 g 428.6 g 381.7 g 5/30/19 14:28 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34268-A-19-
A

DUP-7 46.8 g 416.3 g 369.5 g 5/30/19 14:28 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34268-A-20-
A

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00008

Fill_Geo-21, 
901.1

MB 160-430266/1

# gFill_Geo-21, 
901.1

LCS 
160-430266/2

AB02-MB01-03 
(7.0-8.5)

Fill_Geo-21, 
901.1

T160-34268-A-1-A

AB02-MB01-03 
(7.0-8.5)

Fill_Geo-21, 
901.1

T160-34268-A-1-A 
DU

AB02-MB01-04 
(2.0-4.0)

Fill_Geo-21, 
901.1

T160-34268-A-2-A

AB02-MB01-05 
(8.5-10.0)

Fill_Geo-21, 
901.1

T160-34268-A-3-A

AB02-MB02-01 Fill_Geo-21, 
901.1

T160-34268-A-4-A

AB02-MB02-02 Fill_Geo-21, 
901.1

T160-34268-A-5-A

AB02-MB02-03 
(5.5-7.0)

Fill_Geo-21, 
901.1

T160-34268-A-6-A

AB02-MB02-04 
(7.0-8.5)

Fill_Geo-21, 
901.1

T160-34268-A-7-A

AB02-MB02-05 
(8.5-10.0)

Fill_Geo-21, 
901.1

T160-34268-A-8-A

AB02-MB02-07 
(11.5-13.0)

Fill_Geo-21, 
901.1

T160-34268-A-9-A

AB02-MB03-01 Fill_Geo-21, 
901.1

T160-34268-A-10-
A

AB02-MB03-02 Fill_Geo-21, 
901.1

T160-34268-A-11-
A

AB02-MB03-03 
(7.0-8.5)

Fill_Geo-21, 
901.1

T160-34268-A-12-
A

AB02-MB03-04 
(2.5-4.0)

Fill_Geo-21, 
901.1

T160-34268-A-13-
A

AB02-MB04-03 
(5.5-7.0)

Fill_Geo-21, 
901.1

T160-34268-A-14-
A

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-34268-1

AB0 RSE VD

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Slama, Kurt R

05/30/19  14:28

05/30/19  13:46430266

Batch Method:

Eurofins TestAmerica, St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00008

AB02-MB04-04 
(7.0-8.5)

Fill_Geo-21, 
901.1

T160-34268-A-15-
A

AB02-MB04-05 
(8.5-10.0)

Fill_Geo-21, 
901.1

T160-34268-A-16-
A

AB02-MB04-06 
(10-11.5)

Fill_Geo-21, 
901.1

T160-34268-A-17-
A

AB02-MB05-03 
(2.5-5.5)

Fill_Geo-21, 
901.1

T160-34268-A-18-
A

DUP-1 Fill_Geo-21, 
901.1

T160-34268-A-19-
A

DUP-7 Fill_Geo-21, 
901.1

T160-34268-A-20-
A

Batch Notes

Balance ID 1121432711

SOP Number ST-RC-0003, ST-RC-0025

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 3 of 3901.1

Page 1226 of 1906



Test America St. Louis                    Spectrum ID: 9_Gamma_20191366 
-----------------------------------------------------------------------------                      
   Sample Description: 430266_Gamma_MB 160-430266~1-A 
             Detector: Detector # 9       
             Batch ID: 430266                 
    Work Order Number: Gamma   
           Lot Number: MB 160-430266~1-A
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 07:04        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 07:04:53     Real Time: 1802   sec
        Analysis Time: 6/20/2019 07:35        Dead Time: 0.10   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 9_2019-06-08_1439.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       2.494E+00           53.3     1.329E+00    1.335E+00    4.222E+00
NA-22      3.065E-01           40.8     1.251E-01    1.260E-01    3.764E-01
K-40      -9.881E-01          205.2     2.027E+00    2.028E+00    8.421E+00
Sc-46     -4.624E-01           85.4     3.947E-01    3.954E-01    1.328E+00
CR-51      1.534E+00           93.4     1.433E+00    1.435E+00    4.869E+00
MN-54      3.663E-02          702.4     2.573E-01    2.573E-01    6.390E-01
FE-59     -7.228E-01          106.4     7.689E-01    7.698E-01    1.715E+00
Co-56     -3.705E-02          702.4     2.602E-01    2.602E-01    6.463E-01
CO-57      9.437E-02          166.3     1.569E-01    1.570E-01    4.255E-01
CO-58      2.088E-01           87.6     1.829E-01    1.832E-01    6.281E-01
CO-60     -1.940E-01          161.0     3.123E-01    3.124E-01    7.304E-01
ZN-65      5.513E-01          106.6     5.874E-01    5.881E-01    2.036E+00
NB-94     -9.622E-03          227.2     2.186E-02    2.186E-02    1.354E+00
ZR-95     -3.155E-01          133.0     4.197E-01    4.200E-01    1.297E+00
NB-95     -1.947E-01          104.4     2.032E-01    2.035E-01    7.062E-01
RU-103     1.268E-01          104.4     1.323E-01    1.324E-01    3.472E-01
RH-106     1.554E+00          205.1     3.188E+00    3.189E+00    1.106E+01
AG-108M    1.053E-01          186.8     1.967E-01    1.967E-01    5.506E-01
AG-110M    2.747E-01           26.5     7.268E-02    7.403E-02    1.362E+00
SN-113    -2.819E-01           92.9     2.619E-01    2.623E-01    1.171E+00
SB-124     2.371E-01          113.1     2.681E-01    2.684E-01    7.508E-01
SB-125     5.947E-01           31.6     1.880E-01    1.905E-01    1.673E+00
I-131     -4.775E-02           82.4     3.936E-02    3.944E-02    5.738E-01
Gd-153     0.000E+00         1.#INF     9.996E-02    9.996E-02    1.877E+00
Ga-68     -1.110E+01          135.3     1.502E+01    1.503E+01    3.386E+01
Tc-99m     5.977E-02          304.9     1.822E-01    1.823E-01    6.278E-01
BA-133     1.410E-01          188.8     2.661E-01    2.662E-01    9.345E-01
CS-134     4.615E-01           28.9     1.332E-01    1.353E-01    6.889E-01
CS-137    -1.939E-01          131.5     2.548E-01    2.550E-01    8.910E-01
CE-139     9.823E-02          102.1     1.003E-01    1.008E-01    3.457E-01
Ba-140    -1.481E+00           36.2     5.359E-01    5.414E-01    3.081E+00
La-140     2.287E-01          132.7     3.036E-01    3.039E-01    4.733E-01
CE-141    -2.139E-01          169.2     3.619E-01    3.621E-01    1.232E+00
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CE-144     8.886E-01          155.9     1.386E+00    1.386E+00    4.724E+00
PM-144    -5.299E-01           72.6     3.846E-01    3.856E-01    1.279E+00
EU-152     7.913E-01           82.1     6.495E-01    6.508E-01    1.215E+00
EU-154     5.107E-01          106.2     5.422E-01    5.429E-01    7.905E-01
EU-155    -5.815E-01           84.1     4.888E-01    4.899E-01    3.187E+00
HF-181     2.620E-01           85.7     2.245E-01    2.249E-01    7.447E-01
Ta-182    -2.201E-02         4178.5     9.198E-01    9.198E-01    3.384E+00
Hg-203    -1.964E-01           93.1     1.829E-01    1.832E-01    6.206E-01
TL-208     3.287E-01           35.5     1.165E-01    1.178E-01    6.710E-01
PM-146     2.054E-01          152.2     3.125E-01    3.127E-01    5.963E-01
Y-88       4.357E-02          244.6     1.066E-01    1.066E-01    5.109E-01
Cd-113m    1.946E+03           87.0     1.692E+03    1.697E+03    5.768E+03
Cd-109    -2.564E+00          188.5     4.833E+00    4.835E+00    1.646E+01
Cf-251    -5.508E-01          152.1     8.378E-01    8.393E-01    2.222E+00
Cf-249     2.019E-01          140.6     2.838E-01    2.840E-01    9.032E-01
Sn-126    -1.681E+00          121.4     2.041E+00    2.043E+00    6.917E+00
PB-210     4.977E+00           95.2     4.736E+00    4.745E+00    1.608E+01
PB-212    -1.470E-01          316.7     4.655E-01    4.656E-01    1.492E+00
PB-214     1.082E+00           37.6     4.071E-01    4.109E-01    1.218E+00
BI-207     9.891E-02          324.3     3.208E-01    3.209E-01    7.995E-01
BI-212    -1.455E-01         1824.8     2.655E+00    2.655E+00    9.893E+00
U-235      2.531E-01          267.4     6.767E-01    6.768E-01    5.122E+00
BI-214    -1.468E-01          390.3     5.729E-01    5.730E-01    2.072E+00
BI-210M   -1.067E-01          275.0     2.935E-01    2.935E-01    1.034E+00
AC-228     5.694E-01          107.0     6.092E-01    6.099E-01    2.357E+00
TH-227     1.204E+00          101.4     1.221E+00    1.223E+00    5.254E+00
TH-229    -8.837E-01          324.9     2.871E+00    2.872E+00    7.523E+00
TH-234     1.503E+00          123.9     1.862E+00    1.864E+00    1.025E+01
PA-231     0.000E+00         1.#INF     2.849E+00    2.849E+00    3.291E+01
PA-233    -6.236E-03         8544.1     5.328E-01    5.328E-01    2.690E+00
PA-234     7.747E-01          107.8     8.354E-01    8.364E-01    2.650E+00
PA-234M    0.000E+00         1.#INF     5.036E+00    5.037E+00    1.415E+02
AM-241     3.500E-01          140.2     4.907E-01    4.911E-01    1.679E+00
Np-237     6.820E-01          168.7     1.151E+00    1.151E+00    3.938E+00
Ir-192     0.000E+00         1.#INF     2.931E-02    2.931E-02    6.357E-01
Cs-136     0.000E+00         1.#INF     5.101E-02    5.101E-02    6.293E-01
Np-239     3.771E-01          164.4     6.199E-01    6.203E-01    2.121E+00
Nd-147     1.003E+00           44.7     4.486E-01    4.522E-01    1.478E+00
TL-210     1.649E-01          103.0     1.698E-01    1.701E-01    7.380E-01
Kr-85      0.000E+00         1.#INF     1.184E+01    1.184E+01    2.469E+02
-----------------------------------------------------------------------------
Total      1.971E+03

      Analyst: kody Saulters
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:35:08 AMPage  1
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191366.An1             
                                                                                 
 Sample description                                             
      430266_Gamma_MB 160-430266~1-A                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20191366.An1

 Acquisition information
        Start time:                 6/20/2019 7:04:53 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.10 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:35:08 AMPage  2
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191366.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 7:04:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2019-06-08_1439.PBC
                                                 6/8/2019 2:39:18 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    1 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       1.0000

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.54       10.  95.16   1.00  2.577E-02    46.54   4.250    PBC<MDA PB210 
    50.14        6. 169.28   1.00  2.900E-02    50.14   8.000    PBC<MDA TH227 
    59.54        8. 140.19   1.01  3.659E-02    59.54  35.900    PBC<MDA AM241 
    63.29       10. 123.88   1.01  3.921E-02    63.29   3.810    PBC<MDA TH234 
    80.99        3. 358.85   1.03  4.830E-02    80.99  34.060    PBC<MDA BA133 
    86.49        8. 168.75   1.04  5.008E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  2.909E-01 EU155 
                                                86.94   9.040  9.858E-01 Sn126 
    86.54        8. 175.95   1.04  5.010E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  2.909E-01 EU155 
                                                86.94   9.040  9.858E-01 Sn126 
    86.94        8. 182.83   1.04  5.021E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  2.910E-01 EU155 
                                                86.94   9.040  9.860E-01 Sn126 
    87.57        8. 189.37   1.04  5.038E-02    87.57  37.500    PBC<MDA Sn126 
                                                88.04   3.790  2.340E+00 Cd109 
   106.13        8. 164.40   1.05  5.323E-02   106.13  22.700    PBC<MDA Np239 
   123.10        3. 274.39   1.07  5.296E-02   123.10  40.790    PBC<MDA EU154 
   131.29        8. 170.04   1.08  5.216E-02   131.29  18.000    PBC<MDA PA234 
   133.02        9. 148.87   1.08  5.195E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  8.882E-01 CE144 
   133.54        9. 155.94   1.08  5.189E-02   133.02  43.300    PBC<MDA HF181 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:35:08 AMPage  3
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191366.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               133.54  11.090  8.886E-01 CE144 
   136.47        8. 166.27   1.08  5.150E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  8.507E-01 CO57  
   140.51        5. 304.88   1.09  5.091E-02   140.51  89.300    PBC<MDA Tc99m 
   165.85        7. 102.12   1.11  4.736E-02   165.85  79.900    PBC<MDA CE139 
   185.72       17.  43.82   1.13  4.403E-02   185.72  54.000    PBC<MDA U235  
   205.33        3. 267.36   1.15  4.123E-02   205.33   5.010    PBC<MDA U235  
   235.97       10. 115.76   1.18  3.760E-02   235.97  12.300    PBC<MDA TH227 
   244.69        9. 122.66   1.18  3.670E-02   244.69   7.580    PBC<MDA EU152 
   256.24        4. 224.54   1.20  3.558E-02   256.24   7.000    PBC<MDA TH227 
   263.70        7.  86.96   1.20  3.489E-02   263.70   0.006    PBC<MDA Cd113m
   277.28        5. 155.18   1.21  3.372E-02   277.28   6.310    PBC<MDA TL208 
   284.30        7. 118.09   1.22  3.315E-02   284.30   6.140    PBC<MDA I131  
   295.09       -2. 592.42   1.23  3.232E-02   295.09  19.300    PBC<MDA PB214 
   296.00        5. 298.70   1.23  3.225E-02   296.00  79.000    PBC<MDA TL210 
   320.37        8.  93.44   1.25  3.056E-02   320.08   9.940    PBC<MDA CR51  
   328.76        9. 132.75   1.26  2.999E-02   328.76  20.300    PBC<MDA La140 
   333.44        9. 140.62   1.27  2.970E-02   333.44  15.510    PBC<MDA Cf249 
   338.32       -1. 855.03   1.27  2.940E-02   338.32  12.010    PBC<MDA AC228 
   345.83        8. 151.75   1.28  2.896E-02   345.83  15.070    PBC<MDA HF181 
   351.93       21.  37.63   1.28  2.860E-02   351.93  37.600    PBC<MDA PB214 
   356.00        4. 188.76   1.29  2.837E-02   356.00  62.050    PBC<MDA BA133 
   383.84       21.  30.19   1.31  2.691E-02   383.84   8.940  4.888E+00 BA133 
   433.94        2. 515.75   1.35  2.466E-02   433.94  90.480    PBC<MDA AG108M
   453.88        4. 158.41   1.37  2.388E-02   453.88  65.000    PBC<MDA PM146 
   477.60       11.  53.28   1.39  2.301E-02   477.60  10.520    PBC<MDA BE7   
   482.00        5. 144.60   1.40  2.286E-02   482.00  80.500    PBC<MDA HF181 
   487.02        5. 155.50   1.40  2.269E-02   487.02  45.500    PBC<MDA La140 
   497.05        5. 104.36   1.41  2.236E-02   497.05  90.900    PBC<MDA RU103 
   511.86       49.  19.47   2.67  2.188E-02   511.86  20.000  6.220E+00 RH106 
   531.00        5.  44.72   1.44  2.130E-02   531.00  13.000    PBC<MDA Nd147 
   563.24       10.  31.62   1.47  2.040E-02   563.24   8.350  3.261E+00 CS134 
   569.32       12.  28.87   1.47  2.024E-02   569.32  15.380  2.142E+00 CS134 
                                               569.47   8.200  4.018E+00 PA234 
                                               569.70  97.740    PBC<MDA BI207 
   583.02       -2. 317.98   1.48  1.989E-02   583.02  84.500    PBC<MDA TL208 
   600.50        5. 124.37   1.50  1.946E-02   600.50  17.860    PBC<MDA SB125 
   602.73        5. 141.23   1.50  1.940E-02   602.73  98.260    PBC<MDA SB124 
   604.71        5. 154.06   1.50  1.936E-02   604.71  97.620    PBC<MDA CS134 
   609.31       -2. 390.26   1.50  1.925E-02   609.31  46.090    PBC<MDA BI214 
   610.30        5. 176.68   1.51  1.922E-02   610.30   5.750    PBC<MDA RU103 
   614.28        5. 186.81   1.51  1.913E-02   614.28  89.850    PBC<MDA AG108M
   618.06        5. 196.33   1.51  1.904E-02   618.06  99.100    PBC<MDA PM144 
   621.92        5. 205.08   1.51  1.896E-02   621.92   9.930    PBC<MDA RH106 
   635.89       10.  31.62   1.53  1.864E-02   635.89  11.310  2.635E+00 SB125 
   657.76       15.  26.46   1.54  1.818E-02   657.76  94.640  4.779E-01 AG110M
   722.79        3. 176.64   1.60  1.693E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  1.204E-01 AG108M
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:35:08 AMPage  4
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191366.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               723.36  20.220  5.412E-01 EU154 
   735.72        3. 259.83   1.61  1.671E-02   735.72  22.500    PBC<MDA PM146 
   763.94        2. 187.08   1.63  1.624E-02   763.94  22.280    PBC<MDA AG110M
   778.92        3. 238.82   1.64  1.600E-02   778.92  12.940    PBC<MDA EU152 
   795.87        6.  84.64   1.66  1.574E-02   795.87  85.530    PBC<MDA CS134 
   799.60        6. 102.97   1.66  1.568E-02   799.60  98.960    PBC<MDA TL210 
   810.78        6.  87.58   1.67  1.551E-02   810.78  99.460    PBC<MDA CO58  
   815.77        4. 142.46   1.67  1.544E-02   815.77  23.280    PBC<MDA La140 
   834.85        1. 702.38   1.69  1.517E-02   834.85  99.980    PBC<MDA MN54  
   860.56        9.  35.45   1.71  1.482E-02   860.56  12.420  2.622E+00 TL208 
   871.10        2. 227.16   1.71  1.468E-02   871.10  99.890    PBC<MDA NB94  
   898.04        2. 244.60   1.74  1.434E-02   898.04  93.700    PBC<MDA Y88   
   911.07        1. 702.38   1.75  1.418E-02   911.07  29.000    PBC<MDA AC228 
   946.02        4. 132.68   1.77  1.377E-02   946.02  13.400    PBC<MDA PA234 
   968.97        5. 106.99   1.79  1.352E-02   968.97  17.460    PBC<MDA AC228 
  1004.77        6. 106.17   1.82  1.314E-02  1004.77  18.010    PBC<MDA EU154 
  1063.66        2. 324.35   1.86  1.257E-02  1063.66  74.500    PBC<MDA BI207 
  1112.07        7.  82.08   1.89  1.213E-02  1112.07  13.644    PBC<MDA EU152 
  1115.55        6. 106.55   1.90  1.210E-02  1115.55  50.600    PBC<MDA ZN65  
  1274.53        6.  40.82   2.01  1.088E-02  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  8.704E-01 EU154 
  1460.83       -2. 205.15   2.13  9.749E-03  1460.83  10.670    PBC<MDA K40   
  1764.49       -3. 145.27   2.31  8.350E-03  1764.49  15.400    PBC<MDA BI214 
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.80    46.54        39.        10.     0.005    95.16   0.998s
 TH-227    200.20    50.14        52.         6.     0.003   169.28   1.001s
 AM-241    237.77    59.54        63.         8.     0.005   140.19   1.010s
 TH-234    252.77    63.29        71.        10.     0.006   123.88   1.014s
 Sn-126    256.74    64.28        95.       -12.    -0.007   121.42   1.015s
 BA-133    323.56    80.99        26.         3.     0.002   358.85   1.031s
 Np-237    345.55    86.49        88.         8.     0.004   168.75   1.036 
 EU-155    345.76    86.54        96.         8.     0.004   175.95   1.036 
 Sn-126    347.35    86.94       104.         8.     0.004   182.83   1.037s
 Sn-126    349.87    87.57       112.         8.     0.004   189.37   1.037s
 Cd-109    351.75    88.04       134.        -9.    -0.005   188.47   1.038s
 Nd-147    363.99    91.10       125.        -8.    -0.005   191.86   1.041s
 TH-234    369.94    92.59       117.         0.     0.000  1000.00   1.042s
 AC-228    372.98    93.35       118.        -1.    -0.001   744.09   1.043 
 Gd-153    389.58    97.50       117.         0.     0.000  1000.00   1.047s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:35:08 AMPage  5
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191366.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-239    397.58    99.50       117.         0.     0.000  1000.00   1.049s
 Gd-153    412.37   103.20       117.         0.     0.000  1000.00   1.052 
 Np-239    414.37   103.70       117.         0.     0.000  1000.00   1.053 
 EU-155    420.82   105.31       177.       -12.    -0.007    84.06   1.054s
 Np-239    424.09   106.13        87.         8.     0.005   164.40   1.055s
 EU-152    486.67   121.78        43.        -5.    -0.003   203.29   1.070s
 CO-57     487.80   122.06        47.         0.     0.000  1000.00   1.070s
 EU-154    491.95   123.10        36.         3.     0.002   274.39   1.071s
 PA-234    524.72   131.29        81.         8.     0.004   170.04   1.079s
 HF-181    531.64   133.02        89.         9.     0.005   148.87   1.081s
 CE-144    533.69   133.54        98.         9.     0.005   155.94   1.081s
 CO-57     545.43   136.47        94.         8.     0.005   166.27   1.084s
 Tc-99m    561.57   140.51       102.         5.     0.003   304.88   1.088s
 U-235     574.67   143.79       107.         0.     0.000  1000.00   1.091s
 CE-141    581.29   145.44       119.        -9.    -0.005   169.24   1.092s
 Ba-140    650.15   162.66        58.        -2.    -0.001   437.26   1.108 
 U-235     653.03   163.38        61.         0.     0.000  1000.00   1.109 
 CE-139    662.92   165.85        20.         7.     0.004   102.12   1.111s
 Cf-251    705.90   176.60        37.        -8.    -0.004   152.11   1.122s
 U-235     742.37   185.72        11.        17.     0.009    43.82   1.130 
 TH-229    773.52   193.51        24.        -3.    -0.002   324.89   1.137s
 U-235     820.80   205.33        16.         3.     0.002   267.36   1.148s
 TH-229    842.87   210.85        32.        -3.    -0.002   428.57   1.153s
 Cf-251    907.45   227.00        40.        -6.    -0.003   210.38   1.168 
 TH-227    943.33   235.97        62.        10.     0.006   115.76   1.176 
 PB-212    953.97   238.63        76.        -4.    -0.002   316.74   1.179s
 PB-214    967.43   242.00        72.         0.     0.000  1000.00   1.182s
 EU-152    978.21   244.69        59.         9.     0.005   122.66   1.185s
 TH-227   1024.39   256.24        20.         4.     0.002   224.54   1.195s
 Cd-113m  1054.23   263.70        17.         7.     0.004    86.96   1.202s
 BI-210M  1062.75   265.83        40.        -3.    -0.002   274.95   1.204s
 TL-208   1108.55   277.28        23.         5.     0.003   155.18   1.215s
 Hg-203   1116.22   279.20        36.       -10.    -0.005    93.10   1.216s
 I-131    1136.61   284.30        16.         7.     0.004   118.09   1.221s
 PB-214   1179.77   295.09        58.        -2.    -0.001   592.42   1.231s
 TL-210   1183.41   296.00       117.         5.     0.003   298.70   1.231s
 PB-212   1199.52   300.03       122.         0.     0.000  1000.00   1.235s
 PA-231   1199.68   300.07       122.         0.     0.000  1000.00   1.235s
 PA-233   1200.12   300.18       122.         0.     0.000  1000.00   1.235s
 PA-231   1210.00   302.65       122.         0.     0.000  1000.00   1.237s
 BA-133   1210.81   302.85       122.         0.     0.000  1000.00   1.238s
 Ba-140   1218.80   304.85       122.         0.     0.000  1000.00   1.240s
 BI-210M  1218.99   304.90       122.         0.     0.000  1000.00   1.240s
 Ir-192   1233.16   308.44       122.         0.     0.000  1000.00   1.243s
 Ir-192   1265.35   316.49        36.         0.     0.000  1000.00   1.250s
 CR-51    1279.73   320.08        26.         8.     0.005    93.44   1.253s
 La-140   1314.43   328.76        63.         9.     0.005   132.75   1.261s
 Cf-249   1333.15   333.44        72.         9.     0.005   140.62   1.265s

                                 (Page 7 of 21)

Page 1233 of 1906



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:35:08 AMPage  6
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191366.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AC-228   1352.66   338.32        82.        -1.    -0.001   855.03   1.270s
 Cs-136   1361.66   340.57        81.         0.     0.000  1000.00   1.272 
 EU-152   1376.53   344.29        81.         0.     0.000  1000.00   1.275s
 HF-181   1382.70   345.83        64.         8.     0.004   151.75   1.276s
 PB-214   1407.11   351.93        20.        21.     0.012    37.63   1.282 
 BA-133   1423.37   356.00        33.         4.     0.002   188.76   1.285s
 I-131    1457.31   364.48        20.        -8.    -0.004   115.02   1.293s
 BA-133   1534.73   383.84        10.        21.     0.012    30.19   1.310s
 Cf-249   1551.17   387.95        31.         0.     0.000  1000.00   1.314s
 SN-113   1566.12   391.69        50.        -9.    -0.005    92.87   1.317s
 SB-125   1710.86   427.88        17.        -4.    -0.002   179.17   1.349s
 AG-108M  1735.10   433.94        17.         2.     0.001   515.75   1.354s
 PM-146   1814.87   453.88         9.         4.     0.002   158.41   1.372s
 SB-125   1852.82   463.37        48.       -12.    -0.007    54.05   1.380s
 Ir-192   1871.59   468.06        72.       -14.    -0.008    92.09   1.384s
 BE-7     1909.73   477.60        11.        11.     0.006    53.28   1.392s
 HF-181   1927.34   482.00        22.         5.     0.003   144.60   1.396s
 La-140   1947.43   487.02        26.         5.     0.003   155.50   1.400s
 RU-103   1987.56   497.05         5.         5.     0.003   104.36   1.409s
 RH-106   2046.81   511.86        21.        49.     0.027    19.47   2.672s
 Kr-85    2055.27   513.98        70.         0.     0.000  1000.00   1.424s
 Nd-147   2123.35   531.00         0.         5.     0.003    44.72   1.438s
 Ba-140   2148.39   537.26        31.       -14.    -0.008    36.19   1.444s
 CS-134   2252.30   563.24         0.        10.     0.006    31.62   1.466s
 CS-134   2276.64   569.32         0.        12.     0.007    28.87   1.471s
 PA-234   2277.24   569.47        12.         0.     0.000  1000.00   1.471s
 BI-207   2278.16   569.70        20.        -7.    -0.004    83.22   1.471s
 TL-208   2331.45   583.02        14.        -2.    -0.001   317.98   1.482s
 SB-125   2401.36   600.50        19.         5.     0.003   124.37   1.497 
 SB-124   2410.29   602.73        24.         5.     0.003   141.23   1.499s
 CS-134   2418.21   604.71        30.         5.     0.003   154.06   1.500s
 BI-214   2436.61   609.31        42.        -2.    -0.001   390.26   1.505s
 RU-103   2440.56   610.30        40.         5.     0.003   176.68   1.505s
 AG-108M  2456.49   614.28        45.         5.     0.003   186.81   1.508s
 PM-144   2471.62   618.06        51.         5.     0.003   196.33   1.512s
 RH-106   2487.04   621.92        56.         5.     0.003   205.08   1.515s
 SB-125   2542.94   635.89         0.        10.     0.006    31.62   1.526s
 I-131    2547.28   636.97        16.        -5.    -0.003   203.39   1.527s
 AG-110M  2630.43   657.76         0.        15.     0.008    26.46   1.544s
 CS-137   2646.03   661.66        22.        -5.    -0.003   131.46   1.548s
 PM-144   2785.58   696.54        63.       -16.    -0.009    72.58   1.576s
 NB-94    2809.93   702.63        68.        -3.    -0.001   461.93   1.581s
 SB-124   2890.57   722.79        16.         3.     0.002   176.64   1.598s
 AG-108M  2891.17   722.94        19.         0.     0.000  1000.00   1.598s
 EU-154   2892.86   723.36        19.         0.     0.000  1000.00   1.598s
 ZR-95    2896.22   724.20        19.         0.     0.000  1000.00   1.599s
 PM-146   2942.31   735.72         9.         3.     0.001   259.83   1.608s
 PM-146   2988.08   747.16        14.        -4.    -0.002   204.63   1.617s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:35:08 AMPage  7
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191366.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 ZR-95    3026.36   756.73        15.        -5.    -0.003   133.02   1.625s
 AG-110M  3055.23   763.94         6.         2.     0.001   187.08   1.631s
 NB-95    3062.61   765.79        15.        -6.    -0.003   104.40   1.632s
 PA-234M  3065.10   766.41        17.        -1.     0.000   883.18   1.633s
 EU-152   3115.14   778.92        10.         3.     0.002   238.82   1.643s
 BI-212   3141.15   785.42         3.         0.     0.000  1000.00   1.648s
 CS-134   3182.96   795.87         9.         6.     0.003    84.64   1.656s
 TL-210   3197.88   799.60        15.         6.     0.003   102.97   1.659s
 CO-58    3242.59   810.78        10.         6.     0.003    87.58   1.668s
 La-140   3262.58   815.77        16.         4.     0.002   142.46   1.672s
 Cs-136   3273.50   818.50        10.         0.     0.000  1000.00   1.674s
 MN-54    3338.91   834.85        10.         1.     0.001   702.38   1.687s
 Co-56    3386.61   846.77        10.        -1.    -0.001   702.38   1.696s
 TL-208   3441.80   860.56         0.         9.     0.005    35.45   1.707s
 NB-94    3483.94   871.10         6.         2.     0.001   227.16   1.715s
 EU-154   3492.47   873.23        15.        -6.    -0.003    55.35   1.717s
 PA-234   3521.68   880.53        21.        -3.    -0.002   203.47   1.722s
 PA-234   3532.53   883.24        25.         0.     0.000  1000.00   1.724s
 AG-110M  3538.30   884.68        25.         0.     0.000  1000.00   1.725s
 Sc-46    3556.69   889.28        47.       -12.    -0.007    85.35   1.729s
 Y-88     3591.74   898.04         6.         2.     0.001   244.60   1.736s
 AC-228   3643.88   911.07        10.         1.     0.001   702.38   1.746s
 AG-110M  3749.60   937.49        10.        -6.    -0.003    85.89   1.766s
 PA-234   3783.72   946.02         5.         4.     0.002   132.68   1.772s
 EU-152   3856.11   964.11        20.        -5.    -0.003   134.16   1.786s
 AC-228   3875.56   968.97        14.         5.     0.003   106.99   1.790s
 EU-154   3985.03   996.33        21.        -8.    -0.005    85.70   1.810s
 PA-234M  4003.71  1001.00        30.         0.     0.000  1000.00   1.814s
 EU-154   4018.82  1004.77        19.         6.     0.004   106.17   1.816s
 Co-56    4151.13  1037.84        22.       -13.    -0.007    46.87   1.841s
 Cs-136   4192.07  1048.07         5.        -2.    -0.001   154.52   1.848s
 RH-106   4201.23  1050.36         2.         0.     0.000  1000.00   1.850s
 BI-207   4254.46  1063.66         5.         2.     0.001   324.35   1.860s
 Ga-68    4309.44  1077.40        16.        -7.    -0.004   135.27   1.870s
 FE-59    4396.88  1099.25        16.        -9.    -0.005   106.38   1.886s
 EU-152   4448.20  1112.07        11.         7.     0.004    82.08   1.895s
 ZN-65    4462.09  1115.55        18.         6.     0.003   106.55   1.897s
 BI-214   4481.06  1120.29        28.        -4.    -0.002   182.56   1.901s
 Sc-46    4482.12  1120.55        24.         0.     0.000  1000.00   1.901s
 Ta-182   4885.75  1221.41        11.        -5.    -0.003   154.24   1.972s
 Co-56    4953.27  1238.28        12.        -7.    -0.004   100.03   1.984s
 NA-22    5098.35  1274.53         0.         6.     0.003    40.82   2.008s
 EU-154   5098.39  1274.54         6.         0.     0.000  1000.00   2.008s
 TL-210   5252.32  1313.00         0.         0.     0.000  1000.00   2.034s
 CO-60    5330.37  1332.50         6.        -4.    -0.002   160.96   2.047s
 AG-110M  5537.69  1384.30         0.         0.     0.000  1000.00   2.082s
 EU-152   5632.56  1408.00        12.        -5.    -0.003   139.80   2.097s
 K-40     5844.03  1460.83         8.        -2.    -0.001   205.15   2.131s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:35:08 AMPage  8
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191366.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-124   6765.35  1690.98        19.       -12.    -0.007    32.15   2.272s
 BI-214   7059.65  1764.49         3.        -3.    -0.002   145.27   2.314s
 Co-56    7087.11  1771.35         0.         0.     0.000  1000.00   2.318s
 Y-88     7346.20  1836.06         0.         0.     0.000  1000.00   2.354s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   2.4943E+00                                      5.31E+01             
                           477.60 2.494E+00 ?(  4.222E+00 5.33E+01 1.05E+01 G  
 
NA-22    C   3.0646E-01                                      9.50E+02             
                          1274.53 3.065E-01 ?(  3.764E-01 4.08E+01 9.99E+01 G  
 
K-40     N  -9.8807E-01                                      4.66E+11             
                          1460.83-9.881E-01 ?(P 8.421E+00 2.05E+02 1.07E+01 G  
 
Sc-46    F  -4.6244E-01                                      8.38E+01             
                           889.28-4.624E-01 ?(  1.328E+00 8.54E+01 1.00E+02 G  
                          1120.55 0.000E+00 &   1.177E+00 1.00E+03 1.00E+02 G  
 
CR-51    F   1.5337E+00                                      2.77E+01             
                           320.08 1.534E+00 ?(P 4.869E+00 9.34E+01 9.94E+00 G  
 
MN-54    C   3.6628E-02                                      3.12E+02             
                           834.85 3.663E-02 ?(  6.390E-01 7.02E+02 1.00E+02 G  
 
FE-59    F  -7.2281E-01                                      4.45E+01             
                          1099.25-7.228E-01 ?(  1.715E+00 1.06E+02 5.65E+01 G  
                          1291.60-2.027E-02 % P 8.802E-01 3.98E+03 4.32E+01 G  
 
Co-56    C  -3.7046E-02                                      7.73E+01             
                           846.77-3.705E-02 ?(  6.463E-01 7.02E+02 9.99E+01 G  
                          1238.28-5.070E-01 + P 1.409E+00 1.00E+02 6.61E+01 G  
                          1037.84-3.894E+00 + P 7.492E+00 4.69E+01 1.41E+01 G  
                          1771.35 0.000E+00 +   3.178E+00 1.00E+03 1.55E+01  A 
 
CO-57    C   9.4366E-02                                      2.72E+02             
                           122.06 0.000E+00 ?(  4.255E-01 1.00E+03 8.56E+01 G  
                           136.47 8.507E-01 ?(  4.833E+00 1.66E+02 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:35:08 AMPage  9
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191366.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-58    C   2.0881E-01                                      7.09E+01             
                           810.78 2.088E-01 ?(  6.281E-01 8.76E+01 9.95E+01 G  
 
CO-60    F  -1.9402E-01                                      1.93E+03             
                          1332.50-1.940E-01 ?(  7.304E-01 1.61E+02 1.00E+02 G  
                          1173.24-1.011E-02 % P 3.525E-01 3.14E+03 9.99E+01 G  
 
ZN-65    F   5.5130E-01                                      2.44E+02             
                          1115.55 5.513E-01 ?(  2.036E+00 1.07E+02 5.06E+01 G  
 
NB-94    I  -9.6225E-03                                      7.41E+06             
                           702.63-8.386E-02 &(  1.354E+00 4.62E+02 9.79E+01 G  
                           871.10 6.313E-02 ?(  5.469E-01 2.27E+02 9.99E+01 G  
 
ZR-95    I  -3.1549E-01                                      6.40E+01             
                           756.73-3.155E-01 ?(P 1.297E+00 1.33E+02 5.45E+01 G  
                           724.20 0.000E+00 +   1.713E+00 1.00E+03 4.42E+01 G  
 
NB-95    I  -1.9467E-01                                      6.40E+01             
                           765.79-1.947E-01 ?(  7.062E-01 1.04E+02 9.98E+01 G  
 
RU-103   I   1.2676E-01                                      3.93E+01             
                           497.05 1.268E-01 &(P 3.472E-01 1.04E+02 9.09E+01 G  
                           610.30 2.630E+00 ?   1.620E+01 1.77E+02 5.75E+00 GA 
 
RH-106   I   1.5545E+00                                      3.74E+02             
                           621.92 1.554E+00 ?(  1.106E+01 2.05E+02 9.93E+00 G  
                          1050.36 0.000E+00 -   2.758E+01 1.00E+03 1.56E+00 G  
                           511.86 6.220E+00 ?   3.055E+00 1.95E+01 2.00E+01 GA 
 
AG-108M  C   1.0528E-01                                      1.53E+05             
                           433.94 4.150E-02 ?(  5.506E-01 5.16E+02 9.05E+01 G  
                           722.94 0.000E+00 -   8.316E-01 1.00E+03 9.08E+01 G  
                           614.28 1.695E-01 ?(  1.102E+00 1.87E+02 8.98E+01 G  
 
AG-110M  F   2.7467E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  1.362E+00 1.00E+03 7.27E+01 G  
                           657.76 4.779E-01 ?(P 2.380E-01 2.65E+01 9.46E+01 G  
                           937.49-7.297E-01 + P 2.056E+00 8.59E+01 3.44E+01 G  
                          1384.30 0.000E+00 -   1.655E+00 1.00E+03 2.43E+01 G  
                           763.94 3.072E-01 ?(  2.169E+00 1.87E+02 2.23E+01 G  
 
SN-113   F  -2.8195E-01                                      1.15E+02             
                           391.69-2.819E-01 ?(P 1.171E+00 9.29E+01 6.40E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:35:08 AMPage 10
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191366.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SB-124   F   2.3707E-01                                      6.02E+01             
                           602.73 1.518E-01 ?(  7.508E-01 1.41E+02 9.83E+01 G  
                          1690.98-1.643E+00 + P 3.111E+00 3.21E+01 4.78E+01 G  
                           722.79 1.012E+00 ?(  6.421E+00 1.77E+02 1.08E+01 G  
 
SB-125   I   5.9466E-01                                      1.01E+03             
                           427.88-3.384E-01 ?(P 1.673E+00 1.79E+02 2.96E+01 G  
                           600.50 8.492E-01 ?(  3.695E+00 1.24E+02 1.79E+01 G  
                           635.89 2.635E+00 ?(  1.942E+00 3.16E+01 1.13E+01 G  
                           463.37-2.698E+00 + P 7.910E+00 5.40E+01 1.05E+01 G  
 
I-131    I  -4.7755E-02                                      8.02E+00             
                           364.48-1.949E-01 ?(  5.738E-01 1.15E+02 8.17E+01 G  
                           284.30 1.911E+00 ?(  5.827E+00 1.18E+02 6.14E+00 G  
                           636.97-1.879E+00 + P 8.766E+00 2.03E+02 7.17E+00 G  
 
Ga-68    C  -1.1102E+01                                      4.71E-02             
                          1077.40-1.110E+01 ?(  3.386E+01 1.35E+02 3.30E+00 G  
 
Tc-99m   I   5.9771E-02                                      2.51E-01             
                           140.51 5.977E-02 &(  6.278E-01 3.05E+02 8.93E+01 G  
 
BA-133   F   1.4100E-01                                      3.85E+03             
                           356.00 1.410E-01 &(  9.345E-01 1.89E+02 6.20E+01 G  
                           302.85 0.000E+00 -   5.173E+00 1.00E+03 1.83E+01 G  
                           383.84 4.888E+00 ?   4.000E+00 3.02E+01 8.94E+00 GA 
                            80.99 9.129E-02   P 8.985E-01 3.59E+02 3.41E+01 GA 
 
CS-134   I   4.6149E-01                                      7.54E+02             
                           795.87 2.377E-01 ?(  6.889E-01 8.46E+01 8.55E+01 G  
                           604.71 1.534E-01 ?(  8.262E-01 1.54E+02 9.76E+01 G  
                           569.32 2.142E+00 ?(  1.315E+00 2.89E+01 1.54E+01 G  
                           801.95 1.930E-01 %   9.735E+00 1.36E+03 8.69E+00 G  
                           563.24 3.261E+00 ?(  2.404E+00 3.16E+01 8.35E+00 G  
 
CS-137   I  -1.9386E-01                                      1.10E+04             
                           661.66-1.939E-01 ?(  8.910E-01 1.31E+02 8.52E+01 G  
 
CE-139   F   9.8231E-02                                      1.38E+02             
                           165.85 9.823E-02  (  3.457E-01 1.02E+02 7.99E+01 G  
 
Ba-140   I  -1.4808E+00                                      1.28E+01             
                           537.26-1.481E+00 ?(P 3.081E+00 3.62E+01 2.44E+01 G  
                           162.66-4.761E-01 +   7.304E+00 4.37E+02 6.22E+00 G  
                           304.85 0.000E+00 +   2.220E+01 1.00E+03 4.29E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:35:08 AMPage 11
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191366.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
La-140   I   2.2873E-01                                      1.28E+01             
                          1596.21-1.126E-02 %(P 4.733E-01 2.20E+03 9.54E+01 G  
                           487.02 2.620E-01 ?(  1.430E+00 1.55E+02 4.55E+01 G  
                           328.76 7.999E-01 ?(  3.631E+00 1.33E+02 2.03E+01 G  
                           815.77 6.491E-01 ?(  3.281E+00 1.42E+02 2.33E+01 G  
 
CE-141   I  -2.1385E-01                                      3.25E+01             
                           145.44-2.139E-01 &(  1.232E+00 1.69E+02 4.82E+01 G  
 
CE-144   I   8.8857E-01                                      2.85E+02             
                           133.54 8.886E-01 ?(  4.724E+00 1.56E+02 1.11E+01 G  
 
PM-144   C  -5.2993E-01                                      3.63E+02             
                           696.54-5.299E-01 ?(  1.279E+00 7.26E+01 9.90E+01 G  
                           618.06 1.547E-01 +   1.056E+00 1.96E+02 9.91E+01 G  
 
EU-152   F   7.9128E-01                                      4.94E+03             
                           121.78-1.710E-01 ?(  1.215E+00 2.03E+02 2.86E+01 G  
                           344.29 0.000E+00 +   3.223E+00 1.00E+03 2.65E+01 G  
                          1112.07 2.212E+00 ?(  6.175E+00 8.21E+01 1.36E+01 G  
                           778.92 8.051E-01 ?(  4.682E+00 2.39E+02 1.29E+01 G  
                           964.11-1.401E+00 +   6.601E+00 1.34E+02 1.46E+01 G  
                           244.69 1.839E+00 ?(  7.700E+00 1.23E+02 7.58E+00 G  
                          1408.00-1.291E+00 + P 4.947E+00 1.40E+02 2.10E+01 GA 
 
EU-154   I   5.1073E-01                                      3.14E+03             
                           123.10 8.144E-02 &(  7.905E-01 2.74E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   2.049E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 -   3.738E+00 1.00E+03 2.02E+01 G  
                           873.23-1.859E+00 + P 6.417E+00 5.54E+01 1.23E+01 G  
                          1004.77 1.483E+00 ?(  5.446E+00 1.06E+02 1.80E+01 G  
                           996.33-3.302E+00 +   9.602E+00 8.57E+01 1.06E+01 G  
 
EU-155   I  -5.8151E-01                                      1.81E+03             
                           105.31-5.815E-01 ?(P 3.187E+00 8.41E+01 2.12E+01 G  
                            86.54 2.909E-01 +   1.750E+00 1.76E+02 3.07E+01 G  
 
HF-181   F   2.6196E-01                                      4.24E+01             
                           482.00 1.465E-01 ?(  7.447E-01 1.45E+02 8.05E+01 G  
                           133.02 2.272E-01 ?(  1.154E+00 1.49E+02 4.33E+01 G  
                           345.83 9.785E-01 ?(  5.098E+00 1.52E+02 1.51E+01 G  
                           136.30 7.579E-02 %   9.409E+00 3.57E+03 5.85E+00 G  
 
Ta-182   F  -2.2012E-02                                      1.14E+02             
                          1121.30-2.201E-02 %(  3.384E+00 4.18E+03 3.49E+01 G  
                          1221.41-9.746E-01 +   3.362E+00 1.54E+02 2.70E+01 G  
                          1189.05 9.937E-02 %   4.115E+00 1.68E+03 1.62E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:35:08 AMPage 12
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191366.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Hg-203   F  -1.9642E-01                                      4.66E+01             
                           279.20-1.964E-01 ?(  6.206E-01 9.31E+01 8.15E+01 G  
 
TL-208   N   3.2867E-01                                      6.98E+02             
                           583.02-7.411E-02 ?(P 6.710E-01 3.18E+02 8.45E+01 G  
                           277.28 1.209E+00 ?(P 6.589E+00 1.55E+02 6.31E+00 G  
                           860.56 2.622E+00 ?(P 2.224E+00 3.55E+01 1.24E+01 G  
 
PM-146   C   2.0541E-01                                      2.02E+03             
                           453.88 1.446E-01 ?(P 5.963E-01 1.58E+02 6.50E+01 G  
                           747.16-3.958E-01 +   1.994E+00 2.05E+02 3.40E+01 G  
                           735.72 3.810E-01 &(P 2.514E+00 2.60E+02 2.25E+01 G  
 
Y-88     F   4.3570E-02                                      1.07E+02             
                          1836.06 0.000E+00 ?(  5.109E-01 1.00E+03 9.92E+01 G  
                           898.04 8.970E-02 ?(P 5.773E-01 2.45E+02 9.37E+01 G  
 
Cd-113m      1.9460E+03                                      5.33E+03             
                           263.70 1.946E+03 ?(  5.768E+03 8.70E+01 6.00E-03   K
 
Cd-109   F  -2.5642E+00                                      4.53E+02             
                            88.04-2.564E+00 ?(  1.646E+01 1.88E+02 3.79E+00 G  
 
Cf-251   T  -5.5081E-01                                      3.28E+05             
                           176.60-5.508E-01 ?(  2.222E+00 1.52E+02 1.70E+01 G  
                           227.00-1.371E+00 +   7.355E+00 2.10E+02 6.30E+00 GA 
 
Cf-249   T   2.0186E-01                                      1.28E+05             
                           387.95 0.000E+00 ?(  9.032E-01 1.00E+03 6.60E+01 G  
                           333.44 1.061E+00 ?(  5.099E+00 1.41E+02 1.55E+01 G  
 
Sn-126      -1.6809E+00                                      3.65E+07             
                            87.57 2.371E-01 +   1.533E+00 1.89E+02 3.75E+01 GA 
                            64.28-1.681E+00 ?(  6.917E+00 1.21E+02 9.70E+00 G  
                            86.94 9.860E-01 +   6.161E+00 1.83E+02 9.04E+00 GA 
 
PB-210   N   4.9767E+00                                      8.14E+03             
                            46.54 4.977E+00 &(  1.608E+01 9.52E+01 4.25E+00 G  
 
PB-212   N  -1.4697E-01                                      6.98E+02             
                           238.63-1.470E-01 ?(P 1.492E+00 3.17E+02 4.33E+01 G  
                           300.03 0.000E+00 +   2.872E+01 1.00E+03 3.28E+00 GA 
 
PB-214   N   1.0818E+00                                      5.84E+05             
                           351.93 1.082E+00 ?(P 1.218E+00 3.76E+01 3.76E+01 G  
                           295.09-1.610E-01 & P 3.392E+00 5.92E+02 1.93E+01 G  
                           242.00 0.000E+00 -   8.545E+00 1.00E+03 7.43E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:35:08 AMPage 13
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191366.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-207   C   9.8911E-02                                      1.18E+04             
                          1063.66 9.891E-02 ?(  7.995E-01 3.24E+02 7.45E+01 G  
                           569.70-1.901E-01 + P 6.583E-01 8.32E+01 9.77E+01 G  
 
BI-212   N  -1.4552E-01                                      6.98E+02             
                           727.17-1.455E-01 %(  9.893E+00 1.82E+03 7.55E+00 G  
                           785.42 0.000E+00 +   2.944E+01 1.00E+03 1.28E+00 GA 
 
U-235    N   2.5311E-01                                      2.57E+11             
                           143.79 0.000E+00 ?(  5.122E+00 1.00E+03 1.10E+01 G  
                           205.33 8.068E-01 ?(  5.742E+00 2.67E+02 5.01E+00 G  
                           163.38 0.000E+00 -   9.147E+00 1.00E+03 5.08E+00 G  
                           185.72 3.972E-01 &   4.245E-01 4.38E+01 5.40E+01 GA 
 
BI-214   N  -1.4681E-01                                      5.84E+05             
                           609.31-1.468E-01 ?(P 2.072E+00 3.90E+02 4.61E+01 G  
                          1120.29-1.102E+00 + P 8.296E+00 1.83E+02 1.51E+01 G  
                          1764.49-1.454E+00 + P 4.865E+00 1.45E+02 1.54E+01 G  
 
BI-210M  T  -1.0673E-01                                      1.10E+09             
                           265.83-1.067E-01 ?(  1.034E+00 2.75E+02 5.00E+01 G  
                           304.90 0.000E+00 +   3.402E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   5.6940E-01                                      2.10E+03             
                           911.07 1.351E-01 ?(  2.357E+00 7.02E+02 2.90E+01 G  
                           968.97 1.291E+00 ?(P 4.801E+00 1.07E+02 1.75E+01 G  
                           338.32-2.355E-01 & P 7.085E+00 8.55E+02 1.20E+01 G  
                            93.35-2.562E-01 + P 1.032E+01 7.44E+02 5.56E+00 XA 
 
TH-227   N   1.2044E+00                                      7.95E+03             
                           256.24 8.923E-01 &(  5.254E+00 2.25E+02 7.00E+00 G  
                           235.97 1.201E+00  (  4.733E+00 1.16E+02 1.23E+01 G  
                            50.14 1.482E+00 &(  8.682E+00 1.69E+02 8.00E+00 G  
 
TH-229   N  -8.8367E-01                                      2.68E+06             
                           193.51-8.837E-01 ?(  7.523E+00 3.25E+02 4.40E+00 G  
                           210.85-1.402E+00 + P 1.334E+01 4.29E+02 2.99E+00 G  
 
TH-234   N   1.5034E+00                                      1.63E+12             
                            92.59 0.000E+00  (  1.025E+01 1.00E+03 5.58E+00 G  
                            63.29 3.707E+00 ?(  1.564E+01 1.24E+02 3.81E+00 G  
 
PA-233   C  -6.2360E-03                                      7.82E+08             
                           312.01-6.236E-03 %(P 2.690E+00 8.54E+03 3.60E+01 G  
                           300.18 0.000E+00 +   1.520E+01 1.00E+03 6.20E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:35:08 AMPage 14
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191366.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-234   N   7.7470E-01                                      1.63E+12             
                           131.29 4.550E-01 ?(P 2.650E+00 1.70E+02 1.80E+01 G  
                           946.02 1.204E+00 ?(  3.952E+00 1.33E+02 1.34E+01 G  
                           569.47 0.000E+00 -   6.312E+00 1.00E+03 8.20E+00 G  
                           883.24 0.000E+00 -   1.030E+01 1.00E+03 9.60E+00 G  
                           880.53-2.120E+00 +   1.541E+01 2.03E+02 6.00E+00 GA 
 
AM-241   T   3.5005E-01                                      1.58E+05             
                            59.54 3.500E-01  (P 1.679E+00 1.40E+02 3.59E+01 G  
 
Np-237   F   6.8199E-01                                      2.14E+06             
                            86.49 6.820E-01 ?(  3.938E+00 1.69E+02 1.31E+01 G  
 
Np-239   T   3.7705E-01                                      2.36E+00             
                           103.70 0.000E+00 -   2.317E+00 1.00E+03 2.40E+01 X  
                           106.13 3.771E-01 ?(  2.121E+00 1.64E+02 2.27E+01 G  
                            99.50 0.000E+00 -   3.736E+00 1.00E+03 1.50E+01 X  
 
Nd-147       1.0030E+00                                      1.11E+01             
                           531.00 1.003E+00 ?(  1.478E+00 4.47E+01 1.30E+01 G  
                            91.10-3.215E-01 -   2.103E+00 1.92E+02 2.83E+01 G  
 
TL-210   N   1.6494E-01                                      5.84E+05             
                           799.60 2.065E-01 ?(  7.380E-01 1.03E+02 9.90E+01 G  
                           296.00 1.128E-01 ?(  1.157E+00 2.99E+02 7.90E+01 G  
                          1313.00 0.000E+00 -   1.835E+00 1.00E+03 2.10E+01 GA 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:35:08 AMPage 15
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191366.An1             
                                                                                 
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54        39.        10.     0.005    95.16   4.977E+00   
 TH-227      50.14        52.         6.     0.003   169.28   1.482E+00   
 AM-241      59.54        63.         8.     0.005   140.19   3.500E-01  P
 TH-234      63.29        71.        10.     0.006   123.88   3.707E+00   
 Sn-126      64.28        95.       -12.    -0.007   121.42  -1.681E+00   
 BA-133      80.99        26.         3.     0.002   358.85   9.129E-02  P
 Np-237      86.49        88.         8.     0.004   168.75   6.820E-01   
 EU-155      86.54        96.         8.     0.004   175.95   2.909E-01   
 Sn-126      86.94       104.         8.     0.004   182.83   9.860E-01   
 Sn-126      87.57       112.         8.     0.004   189.37   2.371E-01   
 Cd-109      88.04       134.        -9.    -0.005   188.47  -2.564E+00   
 Nd-147      91.10       125.        -8.    -0.005   191.86  -3.215E-01   
 AC-228      93.35       118.        -1.    -0.001   744.09  -2.562E-01  P
 EU-155     105.31       177.       -12.    -0.007    84.06  -5.815E-01  P
 Np-239     106.13        87.         8.     0.005   164.40   3.771E-01   
 EU-152     121.78        43.        -5.    -0.003   203.29  -1.710E-01   
 EU-154     123.10        36.         3.     0.002   274.39   8.144E-02   
 PA-234     131.29        81.         8.     0.004   170.04   4.550E-01  P
 HF-181     133.02        89.         9.     0.005   148.87   2.272E-01   
 CE-144     133.54        98.         9.     0.005   155.94   8.886E-01   
 CO-57      136.47        94.         8.     0.005   166.27   8.507E-01   
 Tc-99m     140.51       102.         5.     0.003   304.88   5.977E-02   
 CE-141     145.44       119.        -9.    -0.005   169.24  -2.139E-01   
 Ba-140     162.66        58.        -2.    -0.001   437.26  -4.761E-01   
 CE-139     165.85        20.         7.     0.004   102.12   9.823E-02   
 Cf-251     176.60        37.        -8.    -0.004   152.11  -5.508E-01   
 U-235      185.72        11.        17.     0.009    43.82   3.972E-01   
 TH-229     193.51        24.        -3.    -0.002   324.89  -8.837E-01   
 U-235      205.33        16.         3.     0.002   267.36   8.068E-01   
 TH-229     210.85        32.        -3.    -0.002   428.57  -1.402E+00  P
 Cf-251     227.00        40.        -6.    -0.003   210.38  -1.371E+00   
 TH-227     235.97        62.        10.     0.006   115.76   1.201E+00   
 PB-212     238.63        76.        -4.    -0.002   316.74  -1.470E-01  P
 EU-152     244.69        59.         9.     0.005   122.66   1.839E+00   
 TH-227     256.24        20.         4.     0.002   224.54   8.923E-01   
 Cd-113m    263.70        17.         7.     0.004    86.96   1.946E+03   
 BI-210M    265.83        40.        -3.    -0.002   274.95  -1.067E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:35:08 AMPage 16
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191366.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208     277.28        23.         5.     0.003   155.18   1.209E+00  P
 Hg-203     279.20        36.       -10.    -0.005    93.10  -1.964E-01   
 I-131      284.30        16.         7.     0.004   118.09   1.911E+00   
 PB-214     295.09        58.        -2.    -0.001   592.42  -1.610E-01  P
 TL-210     296.00       117.         5.     0.003   298.70   1.128E-01   
 La-140     328.76        63.         9.     0.005   132.75   7.999E-01   
 Cf-249     333.44        72.         9.     0.005   140.62   1.061E+00   
 AC-228     338.32        82.        -1.    -0.001   855.03  -2.355E-01  P
 HF-181     345.83        64.         8.     0.004   151.75   9.785E-01   
 PB-214     351.93        20.        21.     0.012    37.63   1.082E+00  P
 BA-133     356.00        33.         4.     0.002   188.76   1.410E-01   
 I-131      364.48        20.        -8.    -0.004   115.02  -1.949E-01   
 BA-133     383.84        10.        21.     0.012    30.19   4.888E+00   
 SN-113     391.69        50.        -9.    -0.005    92.87  -2.819E-01  P
 SB-125     427.88        17.        -4.    -0.002   179.17  -3.384E-01  P
 AG-108M    433.94        17.         2.     0.001   515.75   4.150E-02   
 PM-146     453.88         9.         4.     0.002   158.41   1.446E-01  P
 SB-125     463.37        48.       -12.    -0.007    54.05  -2.698E+00  P
 Ir-192     468.06        72.       -14.    -0.008    92.09  -6.257E-01   
 BE-7       477.60        11.        11.     0.006    53.28   2.494E+00   
 HF-181     482.00        22.         5.     0.003   144.60   1.465E-01   
 La-140     487.02        26.         5.     0.003   155.50   2.620E-01   
 RU-103     497.05         5.         5.     0.003   104.36   1.268E-01  P
 RH-106     511.86        21.        49.     0.027    19.47   6.220E+00   
 Nd-147     531.00         0.         5.     0.003    44.72   1.003E+00   
 Ba-140     537.26        31.       -14.    -0.008    36.19  -1.481E+00  P
 CS-134     563.24         0.        10.     0.006    31.62   3.261E+00   
 CS-134     569.32         0.        12.     0.007    28.87   2.142E+00   
 BI-207     569.70        20.        -7.    -0.004    83.22  -1.901E-01  P
 TL-208     583.02        14.        -2.    -0.001   317.98  -7.411E-02  P
 SB-125     600.50        19.         5.     0.003   124.37   8.492E-01   
 SB-124     602.73        24.         5.     0.003   141.23   1.518E-01   
 CS-134     604.71        30.         5.     0.003   154.06   1.534E-01   
 BI-214     609.31        42.        -2.    -0.001   390.26  -1.468E-01  P
 RU-103     610.30        40.         5.     0.003   176.68   2.630E+00   
 AG-108M    614.28        45.         5.     0.003   186.81   1.695E-01   
 PM-144     618.06        51.         5.     0.003   196.33   1.547E-01   
 RH-106     621.92        56.         5.     0.003   205.08   1.554E+00   
 SB-125     635.89         0.        10.     0.006    31.62   2.635E+00   
 I-131      636.97        16.        -5.    -0.003   203.39  -1.879E+00  P
 AG-110M    657.76         0.        15.     0.008    26.46   4.779E-01  P
 CS-137     661.66        22.        -5.    -0.003   131.46  -1.939E-01   
 PM-144     696.54        63.       -16.    -0.009    72.58  -5.299E-01   
 NB-94      702.63        68.        -3.    -0.001   461.93  -8.386E-02   
 SB-124     722.79        16.         3.     0.002   176.64   1.012E+00   
 PM-146     735.72         9.         3.     0.001   259.83   3.810E-01  P
 PM-146     747.16        14.        -4.    -0.002   204.63  -3.958E-01   
 ZR-95      756.73        15.        -5.    -0.003   133.02  -3.155E-01  P
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:35:08 AMPage 17
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191366.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M    763.94         6.         2.     0.001   187.08   3.072E-01   
 NB-95      765.79        15.        -6.    -0.003   104.40  -1.947E-01   
 PA-234M    766.41        17.        -1.     0.000   883.18  -7.778E+00   
 EU-152     778.92        10.         3.     0.002   238.82   8.051E-01   
 CS-134     795.87         9.         6.     0.003    84.64   2.377E-01   
 TL-210     799.60        15.         6.     0.003   102.97   2.065E-01   
 CO-58      810.78        10.         6.     0.003    87.58   2.088E-01   
 La-140     815.77        16.         4.     0.002   142.46   6.491E-01   
 MN-54      834.85        10.         1.     0.001   702.38   3.663E-02   
 Co-56      846.77        10.        -1.    -0.001   702.38  -3.705E-02   
 TL-208     860.56         0.         9.     0.005    35.45   2.622E+00  P
 NB-94      871.10         6.         2.     0.001   227.16   6.313E-02   
 EU-154     873.23        15.        -6.    -0.003    55.35  -1.859E+00  P
 PA-234     880.53        21.        -3.    -0.002   203.47  -2.120E+00   
 Sc-46      889.28        47.       -12.    -0.007    85.35  -4.624E-01   
 Y-88       898.04         6.         2.     0.001   244.60   8.970E-02  P
 AC-228     911.07        10.         1.     0.001   702.38   1.351E-01   
 AG-110M    937.49        10.        -6.    -0.003    85.89  -7.297E-01  P
 PA-234     946.02         5.         4.     0.002   132.68   1.204E+00   
 EU-152     964.11        20.        -5.    -0.003   134.16  -1.401E+00   
 AC-228     968.97        14.         5.     0.003   106.99   1.291E+00  P
 EU-154     996.33        21.        -8.    -0.005    85.70  -3.302E+00   
 EU-154    1004.77        19.         6.     0.004   106.17   1.483E+00   
 Co-56     1037.84        22.       -13.    -0.007    46.87  -3.894E+00  P
 Cs-136    1048.07         5.        -2.    -0.001   154.52  -1.275E-01   
 BI-207    1063.66         5.         2.     0.001   324.35   9.891E-02   
 Ga-68     1077.40        16.        -7.    -0.004   135.27  -1.110E+01   
 FE-59     1099.25        16.        -9.    -0.005   106.38  -7.228E-01   
 EU-152    1112.07        11.         7.     0.004    82.08   2.212E+00   
 ZN-65     1115.55        18.         6.     0.003   106.55   5.513E-01   
 BI-214    1120.29        28.        -4.    -0.002   182.56  -1.102E+00  P
 Ta-182    1221.41        11.        -5.    -0.003   154.24  -9.746E-01   
 Co-56     1238.28        12.        -7.    -0.004   100.03  -5.070E-01  P
 NA-22     1274.53         0.         6.     0.003    40.82   3.065E-01   
 CO-60     1332.50         6.        -4.    -0.002   160.96  -1.940E-01   
 EU-152    1408.00        12.        -5.    -0.003   139.80  -1.291E+00  P
 K-40      1460.83         8.        -2.    -0.001   205.15  -9.881E-01  P
 SB-124    1690.98        19.       -12.    -0.007    32.15  -1.643E+00  P
 BI-214    1764.49         3.        -3.    -0.002   145.27  -1.454E+00  P
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:35:08 AMPage 18
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191366.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    2.4942E+00    2.4943E+00    5.328E+01%                4.22E+00
 NA-22  #A    3.0646E-01    3.0646E-01    4.082E+01%                3.76E-01
 K-40   #A   -9.8807E-01   -9.8807E-01    2.052E+02%                8.42E+00
 Sc-46  #A   -4.6244E-01   -4.6244E-01    8.535E+01%                1.33E+00
 CR-51  #A    1.5336E+00    1.5337E+00    9.344E+01%                4.87E+00
 MN-54  #A    3.6628E-02    3.6628E-02    7.024E+02%                6.39E-01
 FE-59  #A   -7.2280E-01   -7.2281E-01    1.064E+02%                1.71E+00
 Co-56  #A   -3.7046E-02   -3.7046E-02    7.024E+02%                6.46E-01
 CO-57  #A    9.4366E-02    9.4366E-02    1.663E+02%                4.26E-01
 CO-58  #A    2.0881E-01    2.0881E-01    8.758E+01%                6.28E-01
 CO-60  #A   -1.9402E-01   -1.9402E-01    1.610E+02%                7.30E-01
 ZN-65  #A    5.5130E-01    5.5130E-01    1.066E+02%                2.04E+00
 NB-94  #A   -9.6225E-03   -9.6225E-03    2.272E+02%                1.35E+00
 ZR-95  #A   -3.1549E-01   -3.1549E-01    1.330E+02%                1.30E+00
 NB-95  #A   -1.9466E-01   -1.9467E-01    1.044E+02%                7.06E-01
 RU-103 #A    1.2676E-01    1.2676E-01    1.044E+02%                3.47E-01
 RH-106 #A    1.5545E+00    1.5545E+00    2.051E+02%                1.11E+01
 AG-108M#A    1.0528E-01    1.0528E-01    1.868E+02%                5.51E-01
 AG-110M#A    2.7467E-01    2.7467E-01    2.646E+01%                1.36E+00
 SN-113 #A   -2.8195E-01   -2.8195E-01    9.287E+01%                1.17E+00
 SB-124 #A    2.3707E-01    2.3707E-01    1.131E+02%                7.51E-01
 SB-125 #A    5.9466E-01    5.9466E-01    3.162E+01%                1.67E+00
 I-131  #A   -4.7752E-02   -4.7755E-02    8.242E+01%                5.74E-01
 Gd-153 #A    0.0000E+00    0.0000E+00    7.071E+02%                1.88E+00
 Ga-68  #A   -1.1002E+01   -1.1102E+01    1.353E+02%                3.39E+01
 Tc-99m #A    5.9670E-02    5.9771E-02    3.049E+02%                6.28E-01
 BA-133 #A    1.4100E-01    1.4100E-01    1.888E+02%                9.34E-01
 CS-134 #A    4.6149E-01    4.6149E-01    2.887E+01%                6.89E-01
 CS-137 #A   -1.9386E-01   -1.9386E-01    1.315E+02%                8.91E-01
 CE-139 #A    9.8230E-02    9.8231E-02    1.021E+02%                3.46E-01
 Ba-140 #A   -1.4808E+00   -1.4808E+00    3.619E+01%                3.08E+00
 La-140 #A    2.2872E-01    2.2873E-01    1.327E+02%                4.73E-01
 CE-141 #A   -2.1385E-01   -2.1385E-01    1.692E+02%                1.23E+00
 CE-144 #A    8.8856E-01    8.8857E-01    1.559E+02%                4.72E+00
 PM-144 #A   -5.2993E-01   -5.2993E-01    7.258E+01%                1.28E+00
 EU-152 #A    7.9128E-01    7.9128E-01    8.208E+01%                1.21E+00
 EU-154 #A    5.1073E-01    5.1073E-01    1.062E+02%                7.90E-01
 EU-155 #A   -5.8151E-01   -5.8151E-01    8.406E+01%                3.19E+00
 HF-181 #A    2.6196E-01    2.6196E-01    8.570E+01%                7.45E-01
 Ta-182 #A   -2.2012E-02   -2.2012E-02    4.179E+03%                3.38E+00
 Hg-203 #A   -1.9642E-01   -1.9642E-01    9.310E+01%                6.21E-01
 TL-208 #A    3.2867E-01    3.2867E-01    3.545E+01%                6.71E-01
 PM-146 #A    2.0541E-01    2.0541E-01    1.522E+02%                5.96E-01
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:35:08 AMPage 19
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191366.An1             
                                                                                 
 Y-88   #A    4.3570E-02    4.3570E-02    2.446E+02%                5.11E-01
 Cd-113m#A    1.9460E+03    1.9460E+03    8.696E+01%                5.77E+03
 Cd-109 #A   -2.5642E+00   -2.5642E+00    1.885E+02%                1.65E+01
 Cf-251 #A   -5.5081E-01   -5.5081E-01    1.521E+02%                2.22E+00
 Cf-249 #A    2.0186E-01    2.0186E-01    1.406E+02%                9.03E-01
 Sn-126 #A   -1.6809E+00   -1.6809E+00    1.214E+02%                6.92E+00
 PB-210 #A    4.9767E+00    4.9767E+00    9.516E+01%                1.61E+01
 PB-212 #A   -1.4697E-01   -1.4697E-01    3.167E+02%                1.49E+00
 PB-214 #A    1.0818E+00    1.0818E+00    3.763E+01%                1.22E+00
 BI-207 #A    9.8911E-02    9.8911E-02    3.243E+02%                8.00E-01
 BI-212 #A   -1.4552E-01   -1.4552E-01    1.825E+03%                9.89E+00
 U-235  #A    2.5311E-01    2.5311E-01    2.674E+02%                5.12E+00
 BI-214 #A   -1.4681E-01   -1.4681E-01    3.903E+02%                2.07E+00
 BI-210M#A   -1.0673E-01   -1.0673E-01    2.750E+02%                1.03E+00
 AC-228 #A    5.6940E-01    5.6940E-01    1.070E+02%                2.36E+00
 TH-227 #A    1.2044E+00    1.2044E+00    1.014E+02%                5.25E+00
 TH-229 #A   -8.8367E-01   -8.8367E-01    3.249E+02%                7.52E+00
 TH-234 #A    1.5034E+00    1.5034E+00    1.239E+02%                1.02E+01
 PA-231 #A    0.0000E+00    0.0000E+00    7.071E+02%                3.29E+01
 PA-233 #A   -6.2360E-03   -6.2360E-03    8.544E+03%                2.69E+00
 PA-234 #A    7.7470E-01    7.7470E-01    1.078E+02%                2.65E+00
 PA-234M#A    0.0000E+00    0.0000E+00    1.000E+03%                1.41E+02
 AM-241 #A    3.5005E-01    3.5005E-01    1.402E+02%                1.68E+00
 Np-237 #A    6.8199E-01    6.8199E-01    1.687E+02%                3.94E+00
 Ir-192 #A    0.0000E+00    0.0000E+00    7.071E+02%                6.36E-01
 Cs-136 #A    0.0000E+00    0.0000E+00    7.071E+02%                6.29E-01
 Np-239 #A    3.7698E-01    3.7705E-01    1.644E+02%                2.12E+00
 Nd-147 #A    1.0030E+00    1.0030E+00    4.472E+01%                1.48E+00
 TL-210 #A    1.6494E-01    1.6494E-01    1.030E+02%                7.38E-01
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.47E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.3 keV)     0.000E+00  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.3 keV) 0.0000000E+00  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 12_Gamma_20191246
-----------------------------------------------------------------------------                      
   Sample Description: 430266_Gamma_LCS 160-430266~2-A 
             Detector: Detector #12       
             Batch ID: 430266                 
    Work Order Number: Gamma   
           Lot Number: LCS 160-430266~2-A
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 07:06        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 07:06:38     Real Time: 1806   sec
        Analysis Time: 6/20/2019 07:36        Dead Time: 0.34   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCan_108513
  Efficiency Cal Date: 4/20/2018 11:53
      Energy Cal Date: 4/20/2018 11:13                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 12_2019-06-08_1442.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       4.703E+00          297.9     1.401E+01    1.401E+01    4.686E+01
NA-22      7.024E-02          591.6     4.156E-01    4.156E-01    1.540E+00
K-40       1.318E+01           23.6     3.106E+00    3.176E+00    5.395E+00
Sc-46      1.148E+00          123.2     1.414E+00    1.415E+00    4.733E+00
CR-51      7.588E+00          224.2     1.701E+01    1.702E+01    5.656E+01
MN-54     -2.913E-01          430.0     1.253E+00    1.253E+00    2.878E+00
FE-59     -3.150E+00          104.9     3.302E+00    3.306E+00    6.962E+00
Co-56      1.203E+00           53.3     6.407E-01    6.436E-01    3.156E+00
CO-57      0.000E+00         1.#INF     4.255E-01    4.255E-01    2.792E+00
CO-58     -5.819E-01          213.1     1.240E+00    1.240E+00    4.184E+00
CO-60      1.559E+02            1.6     2.523E+00    8.166E+00    1.593E+00
ZN-65     -2.678E+00          132.4     3.546E+00    3.549E+00    1.187E+01
NB-94      7.575E-01           98.3     7.446E-01    7.456E-01    2.412E+00
ZR-95     -2.791E+00           87.2     2.435E+00    2.439E+00    5.475E+00
NB-95     -4.840E-02         2017.4     9.764E-01    9.764E-01    3.344E+00
RU-103    -2.708E-01          456.0     1.235E+00    1.235E+00    3.034E+00
RH-106    -5.764E-01           81.3     4.687E-01    4.696E-01    6.116E+01
AG-108M   -3.857E-01          377.9     1.458E+00    1.458E+00    3.554E+00
AG-110M    9.342E-01          124.6     1.164E+00    1.165E+00    6.602E+00
SN-113     1.146E+00          181.7     2.082E+00    2.083E+00    6.943E+00
SB-124     1.778E+00           89.8     1.598E+00    1.600E+00    5.386E+00
SB-125     4.041E+00          109.7     4.434E+00    4.438E+00    1.056E+01
I-131     -5.438E-01          248.4     1.351E+00    1.351E+00    3.291E+00
Gd-153     2.409E+00          144.3     3.476E+00    3.479E+00    1.153E+01
Ga-68      6.578E+00          911.0     5.993E+01    5.993E+01    1.286E+02
Tc-99m     2.700E-07    520835978.4     1.406E+00    1.406E+00    4.681E+00
BA-133    -3.651E-02         4757.6     1.737E+00    1.737E+00    5.842E+00
CS-134     1.764E+00           78.8     1.390E+00    1.393E+00    4.336E+00
CS-137     3.766E+02            1.3     4.757E+00    1.980E+01    3.767E+00
CE-139    -8.970E-01          103.6     9.293E-01    9.304E-01    3.085E+00
Ba-140     2.223E+00          106.8     2.374E+00    2.376E+00    1.131E+01
La-140     1.837E+00           79.7     1.464E+00    1.467E+00    1.659E+00
CE-141    -8.840E-01          169.9     1.502E+00    1.502E+00    3.995E+00
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CE-144    -6.687E+00          158.7     1.061E+01    1.062E+01    3.519E+01
PM-144     2.323E+00           37.5     8.714E-01    8.794E-01    1.899E+00
EU-152     2.950E+00          151.9     4.480E+00    4.482E+00    8.334E+00
EU-154     3.410E-01           91.6     3.122E-01    3.127E-01    5.490E+00
EU-155     2.527E+00          121.5     3.072E+00    3.075E+00    1.625E+01
HF-181     2.400E-01          671.4     1.611E+00    1.611E+00    6.208E+00
Ta-182     5.217E+00           82.1     4.283E+00    4.291E+00    1.683E+01
Hg-203    -1.230E+00           86.3     1.061E+00    1.063E+00    3.517E+00
TL-208     4.716E+00           22.5     1.060E+00    1.087E+00    2.203E+00
PM-146    -1.061E+00          202.0     2.143E+00    2.143E+00    5.207E+00
Y-88       8.351E-01           33.3     2.784E-01    2.824E-01    7.036E-01
Cd-113m    3.142E+03          387.1     1.216E+04    1.216E+04    4.090E+04
Cd-109     0.000E+00         1.#INF     1.564E+01    1.564E+01    9.700E+01
Cf-251    -1.088E+00          430.6     4.687E+00    4.688E+00    1.192E+01
Cf-249    -6.531E-01          308.1     2.012E+00    2.012E+00    6.726E+00
Sn-126    -1.942E+01          243.7     4.731E+01    4.732E+01    1.563E+02
PB-210     1.076E+04            1.0     1.059E+02    6.798E+02    1.947E+02
PB-212     8.744E+00           16.0     1.401E+00    1.473E+00    4.234E+00
PB-214     4.287E+00           52.2     2.238E+00    2.249E+00    9.297E+00
BI-207    -2.660E+00           96.3     2.562E+00    2.565E+00    5.386E+00
BI-212    -1.602E+01           86.3     1.383E+01    1.386E+01    4.606E+01
U-235      5.078E+00          108.9     5.530E+00    5.536E+00    2.561E+01
BI-214     5.643E+00           30.7     1.732E+00    1.755E+00    4.340E+00
BI-210M    1.677E+00           94.6     1.587E+00    1.590E+00    5.272E+00
AC-228     1.340E+01           39.1     5.245E+00    5.289E+00    1.111E+01
TH-227     2.112E+00          135.8     2.868E+00    2.870E+00    3.375E+01
TH-229    -5.596E-01           73.0     4.083E-01    4.093E-01    5.382E+01
TH-234    -8.677E+00          462.2     4.011E+01    4.011E+01    6.523E+01
PA-231     1.313E+01          431.3     5.662E+01    5.663E+01    1.885E+02
PA-233     4.987E-01          902.2     4.499E+00    4.499E+00    1.500E+01
PA-234     2.761E+00          105.0     2.899E+00    2.902E+00    1.669E+01
PA-234M    2.315E+02           76.9     1.781E+02    1.785E+02    5.908E+02
AM-241     1.256E+03            0.8     1.062E+01    7.388E+01    1.556E+01
Np-237     6.078E+00          135.1     8.215E+00    8.222E+00    2.725E+01
Ir-192     8.207E-01          163.8     1.344E+00    1.345E+00    6.281E+00
Cs-136     9.348E-01           63.1     5.899E-01    5.923E-01    4.177E+00
Np-239    -3.315E+00          137.6     4.563E+00    4.568E+00    1.514E+01
Nd-147     1.506E+01           51.9     7.820E+00    7.866E+00    1.799E+01
TL-210     4.875E-01          234.0     1.141E+00    1.141E+00    3.971E+00
Kr-85     -1.887E+02          151.1     2.850E+02    2.852E+02    9.527E+02
-----------------------------------------------------------------------------
Total      1.607E+04

      Analyst: kody Saulters
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:52 AMPage  1
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191246.An1            
                                                                                 
 Sample description                                             
      430266_Gamma_LCS 160-430266~2-A                                 
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20191246.An1

 Acquisition information
        Start time:                 6/20/2019 7:06:38 AM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.34 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCan_108513                                               
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 11:13:27 AM
             Zero offset:           0.059 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.735E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 11:53:09 AM
             Type:                  Polynomial
             Uncertainty:           1.020 %
             Coefficients:         -0.363508  -4.707999   0.462125
                                   -0.051256   0.002384  -0.000043

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.13keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:52 AMPage  2
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191246.An1            
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 7:06:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2019-06-08_1442.PBC
                                                 6/8/2019 2:42:09 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   24 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.0478

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    32.43      168.  27.46   0.54  7.384E-03
    36.53      207.  26.71   0.76  1.049E-02
    46.66    14854.   0.98   0.85  1.809E-02    46.54   4.250  1.076E+04 PB210 
    49.64      140.  55.79   0.85  2.141E-02    50.14   8.000  4.437E+01 TH227 
    53.51      106.  68.48   0.50  2.469E-02
    59.60    22864.   0.85   0.87  2.820E-02    59.54  35.900  1.256E+03 AM241 
    79.75       67.  57.22   0.50  3.442E-02
    85.62       51. 136.48   0.89  3.560E-02    86.54  30.700    PBC<MDA EU155 
    86.49       51. 135.15   0.89  3.559E-02
    86.94       51. 137.87   0.89  3.566E-02    86.94   9.040    PBC<MDA Sn126 
    87.57       26. 270.19   0.89  3.575E-02    87.57  37.500    PBC<MDA Sn126 
    92.59      -32. 462.20   0.90  3.637E-02    92.59   5.584    PBC<MDA TH234 
    97.50       48. 144.26   0.90  3.683E-02    97.50  30.000    PBC<MDA Gd153 
    99.50       23. 309.16   0.91  3.697E-02    99.50  15.000    PBC<MDA Np239 
   104.72       25.  87.36   0.55  3.724E-02   105.31  21.200  1.758E+00 EU155 
   121.78        7. 681.68   0.93  3.725E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.220E-01 CO57  
   162.66       42. 106.80   0.97  3.435E-02   162.66   6.220    PBC<MDA Ba140 
   163.38       42. 108.91   0.97  3.428E-02   163.38   5.080    PBC<MDA U235  
   185.72       24. 210.44   0.99  3.215E-02   185.72  54.000    PBC<MDA U235  
   205.33       21. 231.01   1.01  3.030E-02   205.33   5.010    PBC<MDA U235  
   210.85       46. 102.36   1.02  2.980E-02   210.85   2.990    PBC<MDA TH229 
   235.97       40. 144.75   1.04  2.764E-02   235.97  12.300    PBC<MDA TH227 
   238.55      156.  23.52   1.07  2.743E-02   238.63  43.300  7.315E+00 PB212 
   242.04       39. 148.23   1.05  2.716E-02   242.00   7.430    PBC<MDA PB214 
   263.70        9. 387.07   1.07  2.554E-02   263.70   0.006    PBC<MDA Cd113m
   265.83       38.  94.62   1.07  2.539E-02   265.83  50.000    PBC<MDA BI210M

                                 (Page 4 of 22)

Page 1252 of 1906



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:52 AMPage  3
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191246.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   277.41       19. 162.54   1.08  2.462E-02   277.28   6.310    PBC<MDA TL208 
   295.27       56.  52.21   1.25  2.350E-02   295.09  19.300    PBC<MDA PB214 
   296.00       16. 432.20   1.10  2.345E-02   296.00  79.000    PBC<MDA TL210 
   300.07        9. 259.20   1.11  2.321E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  8.986E+00 PA231 
                                               300.18   6.200  3.566E+00 PA233 
   302.65       16. 431.27   1.11  2.306E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  2.064E+00 BA133 
   308.44       40. 163.78   1.11  2.273E-02   308.44  31.750    PBC<MDA Ir192 
   312.01        7. 902.22   1.12  2.253E-02   312.01  36.000    PBC<MDA PA233 
   320.08       30. 224.20   1.13  2.210E-02   320.08   9.940    PBC<MDA CR51  
   328.76       29. 130.35   1.13  2.165E-02   328.76  20.300    PBC<MDA La140 
   338.32       33. 136.70   1.14  2.118E-02   338.32  12.010    PBC<MDA AC228 
   347.32        7. 671.38   1.15  2.083E-02   345.83  15.070    PBC<MDA HF181 
   352.06       90.  32.58   0.66  2.055E-02   351.93  37.600  6.470E+00 PB214 
   391.69       25. 181.65   1.20  1.893E-02   391.69  64.000    PBC<MDA SN113 
   463.37       23. 185.84   1.27  1.666E-02   463.37  10.470    PBC<MDA SB125 
   477.60       14. 297.87   1.28  1.628E-02   477.60  10.520    PBC<MDA BE7   
   487.02       37.  89.19   1.29  1.604E-02   487.02  45.500    PBC<MDA La140 
   511.86       62.  50.74   2.56  1.546E-02   511.86  20.000    PBC<MDA RH106 
   531.00       53.  51.92   1.33  1.504E-02   531.00  13.000    PBC<MDA Nd147 
   558.38       63.  29.69   0.63  1.449E-02
   569.32        9. 209.59   1.37  1.428E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  4.429E+00 PA234 
   571.54       26.  69.07   1.37  1.427E-02   569.70  97.740    PBC<MDA BI207 
   582.75       98.  22.48   1.43  1.403E-02   583.02  84.500  4.573E+00 TL208 
   600.50       28. 134.90   1.40  1.373E-02   600.50  17.860    PBC<MDA SB125 
   602.73       29. 135.96   1.40  1.369E-02   602.73  98.260    PBC<MDA SB124 
   604.71       14. 282.07   1.40  1.366E-02   604.71  97.620    PBC<MDA CS134 
   609.25       68.  30.68   2.05  1.358E-02   609.31  46.090  6.007E+00 BI214 
   635.89       18. 109.71   1.43  1.317E-02   635.89  11.310    PBC<MDA SB125 
   657.76       30. 414.33   1.45  1.284E-02   657.76  94.640    PBC<MDA AG110M
   661.65     7387.   1.26   1.50  1.279E-02   661.66  85.210  3.766E+02 CS137 
   696.54       51.  37.51   1.49  1.232E-02   696.54  99.000  2.323E+00 PM144 
   702.63       19. 120.36   1.49  1.224E-02   702.63  97.900    PBC<MDA NB94  
   722.79       17. 117.47   1.51  1.199E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  8.499E-01 AG108M
                                               723.36  20.220  3.820E+00 EU154 
   778.92       15. 151.88   1.56  1.136E-02   778.92  12.940    PBC<MDA EU152 
   785.42        8. 306.91   1.57  1.129E-02   785.42   1.280    PBC<MDA BI212 
   795.87       29.  78.80   1.58  1.119E-02   795.87  85.530    PBC<MDA CS134 
   799.60       10. 234.05   1.58  1.115E-02   799.60  98.960    PBC<MDA TL210 
   815.77       29.  79.67   1.60  1.099E-02   815.77  23.280    PBC<MDA La140 
   846.77       12. 229.91   1.63  1.070E-02   846.77  99.935    PBC<MDA Co56  
   871.10       12. 155.46   1.65  1.048E-02   871.10  99.890    PBC<MDA NB94  
   873.23       14. 138.51   1.65  1.046E-02   873.23  12.270    PBC<MDA EU154 
   880.53       30.  81.58   1.66  1.040E-02   880.53   6.000    PBC<MDA PA234 
   883.24       23. 115.09   1.66  1.038E-02   883.24   9.600    PBC<MDA PA234 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:52 AMPage  4
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191246.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   889.28       21. 123.19   1.66  1.033E-02   889.28  99.984    PBC<MDA Sc46  
   898.04       14. 200.42   1.67  1.025E-02   898.04  93.700    PBC<MDA Y88   
   911.07       71.  39.13   1.68  1.015E-02   911.07  29.000  1.340E+01 AC228 
   946.02       12. 267.06   1.72  9.873E-03   946.02  13.400    PBC<MDA PA234 
   964.11       14. 172.27   1.73  9.739E-03   964.11  14.605    PBC<MDA EU152 
   968.97       21. 119.63   1.74  9.703E-03   968.97  17.460    PBC<MDA AC228 
  1001.00       33.  76.93   1.76  9.476E-03  1001.00   0.837    PBC<MDA PA234M
  1048.07       28.  63.10   1.81  9.162E-03  1048.07  80.000    PBC<MDA Cs136 
  1050.36       21.  89.21   1.81  9.147E-03  1050.36   1.560    PBC<MDA RH106 
  1077.40        3. 911.04   1.83  8.978E-03  1077.40   3.300    PBC<MDA Ga68  
  1121.38       34.  82.10   1.87  8.716E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  6.176E+00 Ta182 
  1173.18     2414.   2.34   1.88  8.427E-03  1173.24  99.900  1.593E+02 CO60  
  1189.05        8. 219.51   1.93  8.342E-03  1189.05  16.200    PBC<MDA Ta182 
  1221.41        8. 138.39   1.96  8.175E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.28       20.  53.27   1.97  8.090E-03  1238.28  66.070    PBC<MDA Co56  
  1274.53        1. 591.61   2.00  7.914E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  1.995E-01 EU154 
  1332.47     2099.   2.24   2.02  7.647E-03  1332.50  99.980  1.525E+02 CO60  
  1384.30        7. 124.60   2.10  7.423E-03  1384.30  24.290    PBC<MDA AG110M
  1460.83       18.  23.57   2.16  7.112E-03  1460.83  10.670  1.318E+01 K40   
  1764.42        8.  90.68   2.40  6.075E-03  1764.49  15.400    PBC<MDA BI214 
  1771.35        8.  80.35   2.41  6.055E-03  1771.35  15.480    PBC<MDA Co56  
  1836.06        9.  33.33   2.46  5.866E-03  1836.06  99.200  8.592E-01 Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   129.38    32.43       588.       168. 2.275E+04   27.46   0.541  -      s 
   145.80    36.53       950.       207. 1.974E+04   26.71   0.756  -      s 
   198.46    49.59      2986.       164. 7.642E+03   47.89   0.854  -      sD
   213.65    53.51      2227.       106. 4.307E+03   68.48   0.502  -      sc
   318.56    79.75       495.        67. 1.947E+03   57.22   0.498  -      s 
  2232.40   558.38        77.        63. 4.326E+03   29.69   0.635  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:52 AMPage  5
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191246.An1            
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.79    46.54      3262.     14854.     8.252     0.98   0.851D
 TH-227    200.18    50.14     29115.      -125.    -0.070   192.68   0.855s
 AM-241    238.00    59.60      3624.     22864.    12.702     0.85   0.867 
 TH-234    252.74    63.29     30744.      -124.    -0.069   117.75   0.868s
 Sn-126    256.71    64.28     30968.      -102.    -0.057   243.68   0.869s
 BA-133    323.50    80.99      1283.       -54.    -0.030    95.30   0.887 
 Np-237    345.49    86.49      2351.        51.     0.028   135.15   0.892s
 EU-155    345.70    86.54      2400.        51.     0.028   136.48   0.892s
 Sn-126    347.29    86.94      2451.        51.     0.028   137.87   0.892s
 Sn-126    349.81    87.57      2502.        26.     0.015   270.19   0.893s
 Cd-109    351.68    88.04      2528.         0.     0.000  1000.00   0.894s
 Nd-147    363.92    91.10      2528.         0.     0.000  1000.00   0.897s
 TH-234    369.87    92.59      2560.       -32.    -0.018   462.20   0.898s
 AC-228    372.91    93.35      2395.       -46.    -0.026   150.10   0.899s
 Gd-153    389.50    97.50      2365.        48.     0.027   144.26   0.903s
 Np-239    397.50    99.50      2412.        23.     0.013   309.16   0.905s
 Gd-153    412.29   103.20      2435.         0.     0.000  1000.00   0.909s
 Np-239    414.29   103.70      2435.         0.     0.000  1000.00   0.909s
 EU-155    420.73   105.31      2400.        35.     0.019   201.16   0.911s
 Np-239    424.00   106.13      2391.       -51.    -0.028   137.65   0.912s
 EU-152    486.56   121.78      1135.         7.     0.004   681.68   0.928s
 CO-57     487.69   122.06      1142.         0.     0.000  1000.00   0.928s
 EU-154    491.84   123.10       999.       -38.    -0.021   119.76   0.929s
 PA-234    524.60   131.29      1777.       -50.    -0.028   120.96   0.938s
 HF-181    531.51   133.02      3002.       -48.    -0.027   161.43   0.939s
 CE-144    533.57   133.54      2996.       -49.    -0.027   158.66   0.940s
 HF-181    544.61   136.30      3072.       -49.    -0.027   160.16   0.943s
 CO-57     545.30   136.47      3121.       -37.    -0.021   213.81   0.943s
 CE-141    581.15   145.44       680.       -27.    -0.015   169.88   0.952 
 Ba-140    649.99   162.66       988.        42.     0.023   106.80   0.969s
 U-235     652.87   163.38      1030.        42.     0.023   108.91   0.970s
 CE-139    662.76   165.85      1014.       -44.    -0.024   103.60   0.973s
 Cf-251    705.72   176.60       638.       -11.    -0.006   430.64   0.983s
 U-235     742.18   185.72       715.        24.     0.013   210.44   0.992s
 TH-229    773.32   193.51       792.       -51.    -0.028   104.02   1.000s
 U-235     820.59   205.33       645.        21.     0.011   231.01   1.012s
 TH-229    842.65   210.85       627.        46.     0.026   102.36   1.018s
 Cf-251    907.22   227.00       576.       -33.    -0.018   138.52   1.034s
 TH-227    943.09   235.97      1692.        40.     0.022   144.75   1.043s
 PB-212    953.73   238.63       355.       187.     0.104    16.02   1.045D
 PB-214    967.18   242.00      1693.        39.     0.022   148.23   1.049s
 EU-152    977.96   244.69      1863.       -47.    -0.026   129.70   1.051s
 TH-227   1024.13   256.24       539.       -19.    -0.011   229.75   1.063s
 Cd-113m  1053.96   263.70       558.         9.     0.005   387.07   1.070s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:52 AMPage  6
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191246.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-210M  1062.48   265.83       639.        38.     0.021    94.62   1.072s
 TL-208   1108.27   277.28       443.        19.     0.010   162.54   1.084s
 Hg-203   1115.93   279.20       704.       -44.    -0.025    86.25   1.086s
 PB-214   1180.20   295.27       232.        56.     0.031    52.21   1.255s
 TL-210   1183.11   296.00      2282.        16.     0.009   432.20   1.102s
 PA-231   1199.38   300.07      2298.         9.     0.005   259.20   1.106D
 PA-231   1209.70   302.65      2282.        16.     0.009   431.27   1.109s
 BA-133   1210.50   302.85      2298.         0.     0.000  1000.00   1.109s
 Ba-140   1218.49   304.85      2298.         0.     0.000  1000.00   1.111 
 BI-210M  1218.68   304.90      2298.         0.     0.000  1000.00   1.111s
 Ir-192   1232.85   308.44      2114.        40.     0.022   163.78   1.115s
 PA-233   1247.13   312.01      2154.         7.     0.004   902.22   1.118s
 Ir-192   1265.04   316.49      2161.         0.     0.000  1000.00   1.123s
 CR-51    1279.41   320.08      2247.        30.     0.017   224.20   1.126s
 La-140   1314.10   328.76       700.        29.     0.016   130.35   1.135s
 Cf-249   1332.81   333.44       820.       -42.    -0.023    97.43   1.139s
 AC-228   1352.33   338.32      1001.        33.     0.018   136.70   1.144s
 Cs-136   1361.32   340.57      1034.         0.     0.000  1000.00   1.146s
 EU-152   1376.18   344.29      1026.        -7.    -0.004   680.48   1.150 
 HF-181   1382.35   345.83       998.         7.     0.004   671.38   1.151s
 PB-214   1406.76   351.93       738.        41.     0.023    95.40   1.158s
 I-131    1456.95   364.48       408.       -16.    -0.009   248.43   1.170s
 BA-133   1534.35   383.84       989.       -43.    -0.024   105.69   1.189s
 Cf-249   1550.79   387.95      1032.       -15.    -0.008   308.09   1.193s
 SN-113   1565.74   391.69      1019.        25.     0.014   181.65   1.196s
 AG-108M  1734.69   433.94       448.       -11.    -0.006   377.94   1.238s
 PM-146   1814.45   453.88       464.       -21.    -0.012   202.01   1.257s
 SB-125   1852.39   463.37       902.        23.     0.013   185.84   1.266s
 Ir-192   1871.16   468.06       955.       -48.    -0.026    92.81   1.271s
 BE-7     1909.29   477.60       926.        14.     0.008   297.87   1.280s
 La-140   1946.98   487.02       270.        37.     0.020    89.19   1.289s
 RU-103   1987.11   497.05       264.        -7.    -0.004   456.03   1.298 
 RH-106   2046.35   511.86       472.        62.     0.035    50.74   2.563s
 Kr-85    2054.81   513.98       566.       -22.    -0.013   151.08   1.315s
 Nd-147   2122.88   531.00       169.        53.     0.029    51.92   1.331s
 Ba-140   2147.92   537.26       234.         0.     0.000  1000.00   1.337s
 CS-134   2251.82   563.24       309.        -6.    -0.004   394.74   1.362s
 CS-134   2276.15   569.32       187.         9.     0.005   209.59   1.367s
 PA-234   2276.75   569.47       196.         0.     0.000  1000.00   1.368 
 BI-207   2277.68   569.70       154.        26.     0.015    69.07   1.368 
 TL-208   2329.85   582.75        90.        98.     0.054    22.48   1.429s
 SB-125   2400.87   600.50       716.        28.     0.016   134.90   1.397s
 SB-124   2409.79   602.73       751.        29.     0.016   135.96   1.399s
 CS-134   2417.71   604.71       780.        14.     0.008   282.07   1.401s
 BI-214   2435.86   609.25        98.        68.     0.038    30.68   2.049s
 RU-103   2440.06   610.30       794.         0.     0.000  1000.00   1.406s
 AG-108M  2455.99   614.28       794.         0.     0.000  1000.00   1.410s
 PM-144   2471.12   618.06       794.         0.     0.000  1000.00   1.414s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:52 AMPage  7
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191246.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RH-106   2486.54   621.92       949.       -32.    -0.018   135.97   1.417 
 SB-125   2542.43   635.89       186.        18.     0.010   109.71   1.430s
 AG-110M  2629.92   657.76      7632.        30.     0.017   414.33   1.451s
 CS-137   2645.48   661.65       233.      7387.     4.104     1.26   1.499 
 PM-144   2785.05   696.54        70.        51.     0.028    37.51   1.487s
 NB-94    2809.41   702.63       112.        19.     0.011   120.36   1.493s
 SB-124   2890.04   722.79       183.        17.     0.009   117.47   1.512 
 AG-108M  2890.65   722.94       200.         0.     0.000  1000.00   1.512s
 EU-154   2892.34   723.36       200.         0.     0.000  1000.00   1.512s
 ZR-95    2895.69   724.20       200.         0.     0.000  1000.00   1.513s
 BI-212   2907.58   727.17       239.       -26.    -0.014    86.35   1.516s
 PM-146   2941.78   735.72       126.       -11.    -0.006   218.56   1.524s
 PM-146   2987.55   747.16       159.       -31.    -0.017    87.74   1.535s
 ZR-95    3025.83   756.73       163.       -32.    -0.018    87.22   1.543s
 AG-110M  3054.69   763.94       182.       -10.    -0.006   184.06   1.550s
 PA-234M  3064.57   766.41       246.       -24.    -0.013    95.26   1.552 
 EU-152   3114.61   778.92       112.        15.     0.008   151.88   1.564s
 BI-212   3140.62   785.42       121.         8.     0.004   306.91   1.570s
 CS-134   3182.43   795.87       238.        29.     0.016    78.80   1.579s
 TL-210   3197.35   799.60       267.        10.     0.006   234.05   1.583s
 CS-134   3206.76   801.95       277.         0.     0.000  1000.00   1.585 
 CO-58    3242.06   810.78       294.       -12.    -0.006   213.09   1.593s
 La-140   3262.05   815.77       250.        29.     0.016    79.67   1.598s
 MN-54    3338.38   834.85       131.        -6.    -0.003   429.98   1.615s
 Co-56    3386.08   846.77       155.        12.     0.007   229.91   1.626s
 NB-94    3483.41   871.10       168.        12.     0.007   155.46   1.648s
 EU-154   3491.95   873.23       181.        14.     0.008   138.51   1.650s
 PA-234   3521.16   880.53       294.        30.     0.017    81.58   1.657s
 PA-234   3532.00   883.24       324.        23.     0.013   115.09   1.659s
 AG-110M  3537.78   884.68       347.         0.     0.000  1000.00   1.660s
 Sc-46    3556.17   889.28       335.        21.     0.012   123.19   1.664s
 Y-88     3591.22   898.04       160.        14.     0.008   200.42   1.672s
 AC-228   3643.36   911.07       145.        71.     0.039    39.13   1.684s
 PA-234   3783.21   946.02       210.        12.     0.007   267.06   1.716s
 EU-152   3855.60   964.11       298.        14.     0.008   172.27   1.732s
 AC-228   3875.05   968.97       300.        21.     0.012   119.63   1.736s
 EU-154   3984.54   996.33       190.       -12.    -0.007   254.18   1.761s
 PA-234M  4003.22  1001.00       307.        33.     0.018    76.93   1.765 
 EU-154   4018.33  1004.77       347.        -4.    -0.002   742.49   1.768s
 Co-56    4150.66  1037.84       219.       -40.    -0.022    85.43   1.798s
 Cs-136   4191.60  1048.07       146.        28.     0.016    63.10   1.807s
 RH-106   4200.76  1050.36       165.        21.     0.012    89.21   1.809s
 BI-207   4253.99  1063.66       181.       -32.    -0.018    96.29   1.820s
 Ga-68    4308.98  1077.40       144.         3.     0.002   911.04   1.833s
 FE-59    4396.44  1099.25       165.       -28.    -0.016   104.85   1.852s
 EU-152   4447.76  1112.07       352.       -37.    -0.020    74.24   1.863 
 ZN-65    4461.66  1115.55       389.       -21.    -0.012   132.41   1.866s
 BI-214   4480.63  1120.29       410.         0.     0.000  1000.00   1.870 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:52 AMPage  8
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191246.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Sc-46    4481.68  1120.55       410.         0.     0.000  1000.00   1.870s
 Ta-182   4484.69  1121.30       368.        34.     0.019    82.10   1.871s
 CO-60    4692.33  1173.18        90.      2414.     1.341     2.34   1.884 
 Ta-182   4755.86  1189.05        53.         8.     0.004   219.51   1.930 
 Ta-182   4885.39  1221.41        23.         8.     0.005   138.39   1.957 
 Co-56    4952.92  1238.28        17.        20.     0.011    53.27   1.972s
 NA-22    5098.03  1274.53        17.         1.     0.001   591.61   2.003s
 EU-154   5098.08  1274.54        18.         0.     0.000  1000.00   2.003s
 CO-60    5329.98  1332.47        17.      2099.     1.166     2.24   2.023 
 AG-110M  5537.48  1384.30        11.         7.     0.004   124.60   2.096s
 EU-152   5632.39  1408.00        30.       -16.    -0.009    84.07   2.115s
 K-40     5843.92  1460.83         0.        18.     0.010    23.57   2.159s
 La-140   6386.02  1596.21        12.        -1.    -0.001   842.61   2.269s
 SB-124   6765.58  1690.98        25.       -15.    -0.009    85.42   2.345s
 BI-214   7060.00  1764.49        20.         8.     0.004    90.68   2.403s
 Co-56    7087.48  1771.35        18.         8.     0.005    80.35   2.408s
 Y-88     7346.69  1836.06         0.         9.     0.005    33.33   2.459s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   4.7028E+00                                      5.31E+01             
                           477.60 4.703E+00 &(  4.686E+01 2.98E+02 1.05E+01 G  
 
NA-22    C   7.0242E-02                                      9.50E+02             
                          1274.53 7.024E-02 ?(  1.540E+00 5.92E+02 9.99E+01 G  
 
K-40     N   1.3177E+01                                      4.66E+11             
                          1460.83 1.318E+01 ?(  5.395E+00 2.36E+01 1.07E+01 G  
 
Sc-46    F   1.1480E+00                                      8.38E+01             
                           889.28 1.148E+00 &(  4.733E+00 1.23E+02 1.00E+02 G  
                          1120.55 0.000E+00 -   6.185E+00 1.00E+03 1.00E+02 G  
 
CR-51    F   7.5880E+00                                      2.77E+01             
                           320.08 7.588E+00 &(  5.656E+01 2.24E+02 9.94E+00 G  
 
MN-54    C  -2.9134E-01                                      3.12E+02             
                           834.85-2.913E-01 ?(  2.878E+00 4.30E+02 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:52 AMPage  9
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191246.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
FE-59    F  -3.1496E+00                                      4.45E+01             
                          1099.25-3.150E+00 ?(  6.962E+00 1.05E+02 5.65E+01 G  
                          1291.60 5.472E-02 %   4.087E+00 3.35E+03 4.32E+01 G  
 
Co-56    C   1.2027E+00                                      7.73E+01             
                           846.77 6.236E-01 ?(  3.156E+00 2.30E+02 9.99E+01 G  
                          1238.28 2.079E+00 ?(  2.279E+00 5.33E+01 6.61E+01 G  
                          1037.84-1.706E+01 +   3.051E+01 8.54E+01 1.41E+01 G  
                          1771.35 4.970E+00 ?   1.349E+01 8.04E+01 1.55E+01  A 
 
CO-58    C  -5.8191E-01                                      7.09E+01             
                           810.78-5.819E-01 ?(  4.184E+00 2.13E+02 9.95E+01 G  
 
CO-60    F   1.5592E+02                                      1.93E+03             
                          1332.50 1.525E+02  (  1.593E+00 2.24E+00 1.00E+02 G  
                          1173.24 1.593E+02  (  3.096E+00 2.34E+00 9.99E+01 G  
 
ZN-65    F  -2.6782E+00                                      2.44E+02             
                          1115.55-2.678E+00 ?(  1.187E+01 1.32E+02 5.06E+01 G  
 
NB-94    I   7.5749E-01                                      7.41E+06             
                           702.63 8.807E-01 &(  2.412E+00 1.20E+02 9.79E+01 G  
                           871.10 6.367E-01 ?(  3.349E+00 1.55E+02 9.99E+01 G  
 
ZR-95    I  -2.7913E+00                                      6.40E+01             
                           756.73-2.791E+00 ?(  5.475E+00 8.72E+01 5.45E+01 G  
                           724.20 0.000E+00 +   7.208E+00 1.00E+03 4.42E+01 G  
 
NB-95    I  -4.8397E-02                                      6.40E+01             
                           765.79-4.840E-02 &(  3.344E+00 2.02E+03 9.98E+01 G  
 
RU-103   I  -2.7077E-01                                      3.93E+01             
                           497.05-2.708E-01 &(  3.034E+00 4.56E+02 9.09E+01 G  
                           610.30 0.000E+00 +   9.544E+01 1.00E+03 5.75E+00 GA 
 
RH-106   I  -5.7642E-01                                      3.74E+02             
                           621.92-1.351E+01 ?(  6.116E+01 1.36E+02 9.93E+00 G  
                          1050.36 8.176E+01 ?(  2.436E+02 8.92E+01 1.56E+00 G  
                           511.86 1.123E+01 @   1.867E+01 5.07E+01 2.00E+01 GA 
 
AG-108M  C  -3.8574E-01                                      1.53E+05             
                           433.94-3.857E-01  (  3.554E+00 3.78E+02 9.05E+01 G  
                           722.94 0.000E+00 +   3.499E+00 1.00E+03 9.08E+01 G  
                           614.28 0.000E+00 +   6.137E+00 1.00E+03 8.98E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:52 AMPage 10
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191246.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-110M  F   9.3417E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  6.602E+00 1.00E+03 7.27E+01 G  
                           657.76 1.364E+00 ?(  1.873E+01 4.14E+02 9.46E+01 G  
                           937.49-3.254E-01 &   1.061E+01 1.48E+03 3.44E+01 G  
                          1384.30 2.054E+00 ?(  5.669E+00 1.25E+02 2.43E+01 G  
                           763.94-2.272E+00 +   1.417E+01 1.84E+02 2.23E+01 G  
 
SN-113   F   1.1462E+00                                      1.15E+02             
                           391.69 1.146E+00 ?(  6.943E+00 1.82E+02 6.40E+01 G  
 
SB-124   F   1.7784E+00                                      6.02E+01             
                           602.73 1.188E+00 ?(  5.386E+00 1.36E+02 9.83E+01 G  
                          1690.98-2.828E+00 +   4.826E+00 8.54E+01 4.78E+01 G  
                           722.79 7.141E+00 ?(  2.820E+01 1.17E+02 1.08E+01 G  
 
SB-125   I   4.0413E+00                                      1.01E+03             
                           427.88 4.242E-01 &(  1.056E+01 1.02E+03 2.96E+01 G  
                           600.50 6.417E+00 &(  2.886E+01 1.35E+02 1.79E+01 G  
                           635.89 6.716E+00 &(  2.472E+01 1.10E+02 1.13E+01 G  
                           463.37 7.326E+00 ?(  4.544E+01 1.86E+02 1.05E+01 G  
 
I-131    I  -5.4381E-01                                      8.02E+00             
                           364.48-5.438E-01 &(  3.291E+00 2.48E+02 8.17E+01 G  
                           284.30 9.986E-01 %   3.746E+01 1.47E+03 6.14E+00 G  
                           636.97 9.822E-02 &   4.032E+01 1.20E+04 7.17E+00 G  
 
Gd-153   F   2.4092E+00                                      2.42E+02             
                            97.50 2.409E+00  (  1.153E+01 1.44E+02 3.00E+01 G  
                           103.20 0.000E+00 -   1.595E+01 1.00E+03 2.18E+01 G  
 
Ga-68    C   6.5780E+00                                      4.71E-02             
                          1077.40 6.578E+00 &(  1.286E+02 9.11E+02 3.30E+00 G  
 
Tc-99m   I   2.6997E-07                                      2.51E-01             
                           140.51 2.700E-07 &(  4.681E+00 5.21E+08 8.93E+01 G  
 
BA-133   F  -3.6515E-02                                      3.85E+03             
                           356.00-3.651E-02 %(  5.842E+00 4.76E+03 6.20E+01 G  
                           302.85 0.000E+00 +   2.974E+01 1.00E+03 1.83E+01 G  
                           383.84-1.375E+01 +   4.824E+01 1.06E+02 8.94E+00 GA 
                            80.99-2.528E+00 &   7.983E+00 9.53E+01 3.41E+01 GA 
 
CS-134   I   1.7640E+00                                      7.54E+02             
                           795.87 1.657E+00 &(  4.336E+00 7.88E+01 8.55E+01 G  
                           604.71 5.860E-01 -   5.535E+00 2.82E+02 9.76E+01 G  
                           569.32 2.361E+00 &(  1.679E+01 2.10E+02 1.54E+01 G  
                           801.95 0.000E+00 &   4.612E+01 1.00E+03 8.69E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:52 AMPage 11
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191246.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           563.24-2.927E+00 -   3.914E+01 3.95E+02 8.35E+00 G  
 
CS-137   I   3.7657E+02                                      1.10E+04             
                           661.66 3.766E+02  (  3.767E+00 1.26E+00 8.52E+01 G  
 
CE-139   F  -8.9701E-01                                      1.38E+02             
                           165.85-8.970E-01 ?(  3.085E+00 1.04E+02 7.99E+01 G  
 
Ba-140   I   2.2225E+00                                      1.28E+01             
                           537.26 0.000E+00 ?(  1.131E+01 1.00E+03 2.44E+01 G  
                           162.66 1.094E+01 ?(  3.879E+01 1.07E+02 6.22E+00 G  
                           304.85 0.000E+00 &   1.277E+02 1.00E+03 4.29E+00 G  
 
La-140   I   1.8372E+00                                      1.28E+01             
                          1596.21-8.802E-02 ?(  1.659E+00 8.43E+02 9.54E+01 G  
                           487.02 2.791E+00 &(  6.028E+00 8.92E+01 4.55E+01 G  
                           328.76 3.666E+00 ?(  1.593E+01 1.30E+02 2.03E+01 G  
                           815.77 6.268E+00 ?(  1.659E+01 7.97E+01 2.33E+01 G  
 
CE-141   I  -8.8401E-01                                      3.25E+01             
                           145.44-8.840E-01 ?(  3.995E+00 1.70E+02 4.82E+01 G  
 
CE-144   I  -6.6870E+00                                      2.85E+02             
                           133.54-6.687E+00 ?(  3.519E+01 1.59E+02 1.11E+01 G  
 
PM-144   C   2.3230E+00                                      3.63E+02             
                           696.54 2.323E+00 *(  1.899E+00 3.75E+01 9.90E+01 G  
                           618.06 0.000E+00 -   5.589E+00 1.00E+03 9.91E+01 G  
 
EU-152   F   2.9496E+00                                      4.94E+03             
                           121.78 3.653E-01 ?(  8.334E+00 6.82E+02 2.86E+01 G  
                           344.29-6.687E-01 +   1.524E+01 6.80E+02 2.65E+01 G  
                          1112.07-1.702E+01 +   4.185E+01 7.42E+01 1.36E+01 G  
                           778.92 5.668E+00 &(  1.966E+01 1.52E+02 1.29E+01 G  
                           964.11 5.599E+00 &(  3.246E+01 1.72E+02 1.46E+01 G  
                           244.69-1.288E+01 &   5.543E+01 1.30E+02 7.58E+00 G  
                          1408.00-5.944E+00 +   1.020E+01 8.41E+01 2.10E+01 GA 
 
EU-154   I   3.4099E-01                                      3.14E+03             
                           123.10-1.379E+00 &(  5.490E+00 1.20E+02 4.08E+01 G  
                          1274.54 0.000E+00 +   4.485E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 +   1.573E+01 1.00E+03 2.02E+01 G  
                           873.23 6.058E+00 ?(  2.830E+01 1.39E+02 1.23E+01 G  
                          1004.77-1.160E+00 &   2.920E+01 7.42E+02 1.80E+01 G  
                           996.33-6.615E+00 +   3.690E+01 2.54E+02 1.06E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:52 AMPage 12
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191246.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I   2.5275E+00                                      1.81E+03             
                           105.31 2.431E+00 &(  1.625E+01 2.01E+02 2.12E+01 G  
                            86.54 2.594E+00 &(  1.174E+01 1.36E+02 3.07E+01 G  
 
HF-181   F   2.3998E-01                                      4.24E+01             
                           482.00 6.402E-02 %(  6.208E+00 2.89E+03 8.05E+01 G  
                           133.02-1.684E+00 +   9.014E+00 1.61E+02 4.33E+01 G  
                           345.83 1.180E+00 &(  2.654E+01 6.71E+02 1.51E+01 G  
                           136.30-1.278E+01 +   6.786E+01 1.60E+02 5.85E+00 G  
 
Ta-182   F   5.2173E+00                                      1.14E+02             
                          1121.30 6.176E+00 ?(  1.683E+01 8.21E+01 3.49E+01 G  
                          1221.41 2.098E+00 -   6.266E+00 1.38E+02 2.70E+01 G  
                          1189.05 3.152E+00  (  1.510E+01 2.20E+02 1.62E+01 G  
 
Hg-203   F  -1.2298E+00                                      4.66E+01             
                           279.20-1.230E+00 ?(  3.517E+00 8.63E+01 8.15E+01 G  
 
TL-208   N   4.7156E+00                                      6.98E+02             
                           583.02 4.573E+00 *(P 2.203E+00 2.25E+01 8.45E+01 G  
                           277.28 6.621E+00 ?(  3.607E+01 1.63E+02 6.31E+00 G  
                           860.56-8.461E-01 %   2.759E+01 1.48E+03 1.24E+01 G  
 
PM-146   C  -1.0607E+00                                      2.02E+03             
                           453.88-1.061E+00 ?(  5.207E+00 2.02E+02 6.50E+01 G  
                           747.16-4.341E+00 &   8.569E+00 8.77E+01 3.40E+01 G  
                           735.72-2.294E+00 +   1.147E+01 2.19E+02 2.25E+01 G  
 
Y-88     F   8.3511E-01                                      1.07E+02             
                          1836.06 8.592E-01 ?(  7.036E-01 3.33E+01 9.92E+01 G  
                           898.04 8.096E-01 ?(  3.565E+00 2.00E+02 9.37E+01 G  
 
Cd-113m      3.1417E+03                                      5.33E+03             
                           263.70 3.142E+03 &(  4.090E+04 3.87E+02 6.00E-03   K
 
Cf-251   T  -1.0885E+00                                      3.28E+05             
                           176.60-1.088E+00 ?(  1.192E+01 4.31E+02 1.70E+01 G  
                           227.00-1.015E+01 +   3.558E+01 1.39E+02 6.30E+00 GA 
 
Cf-249   T  -6.5306E-01                                      1.28E+05             
                           387.95-6.531E-01 &(  6.726E+00 3.08E+02 6.60E+01 G  
                           333.44-7.039E+00 +   2.277E+01 9.74E+01 1.55E+01 G  
 
Sn-126      -1.9416E+01                                      3.65E+07             
                            87.57 1.088E+00 +   9.771E+00 2.70E+02 3.75E+01 GA 
                            64.28-1.942E+01 &(  1.563E+02 2.44E+02 9.70E+00 G  
                            86.94 8.797E+00 &   4.022E+01 1.38E+02 9.04E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:52 AMPage 13
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191246.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-210   N   1.0756E+04                                      8.14E+03             
                            46.54 1.076E+04  (P 1.947E+02 9.84E-01 4.25E+00 G  
 
PB-212   N   8.7443E+00                                      6.98E+02             
                           238.63 8.744E+00  (  4.234E+00 1.60E+01 4.33E+01 G  
                           300.03 0.000E+00 }   1.646E+02 2.35E+03 3.28E+00 GA 
 
PB-214   N   4.2872E+00                                      5.84E+05             
                           351.93 2.935E+00 ?(  9.297E+00 9.54E+01 3.76E+01 G  
                           295.09 6.921E+00 *(  9.036E+00 5.22E+01 1.93E+01 G  
                           242.00 1.087E+01 &   5.352E+01 1.48E+02 7.43E+00 GA 
 
BI-207   C  -2.6604E+00                                      1.18E+04             
                          1063.66-2.660E+00 ?(  5.386E+00 9.63E+01 7.45E+01 G  
                           569.70 1.054E+00 &   2.411E+00 6.91E+01 9.77E+01 G  
 
BI-212   N  -1.6021E+01                                      6.98E+02             
                           727.17-1.602E+01 &(  4.606E+01 8.63E+01 7.55E+00 G  
                           785.42 2.946E+01     2.077E+02 3.07E+02 1.28E+00 GA 
 
U-235    N   5.0776E+00                                      2.57E+11             
                           143.79 7.043E-02 %(  2.561E+01 1.09E+04 1.10E+01 G  
                           205.33 7.564E+00 ?(  4.432E+01 2.31E+02 5.01E+00 G  
                           163.38 1.343E+01 ?(  4.857E+01 1.09E+02 5.08E+00 G  
                           185.72 7.606E-01   P 4.075E+00 2.10E+02 5.40E+01 GA 
 
BI-214   N   5.6431E+00                                      5.84E+05             
                           609.31 6.007E+00  (P 4.340E+00 3.07E+01 4.61E+01 G  
                          1120.29 0.000E+00 -   4.095E+01 1.00E+03 1.51E+01 G  
                          1764.49 4.553E+00 ?(  1.409E+01 9.07E+01 1.54E+01 G  
 
BI-210M  T   1.6774E+00                                      1.10E+09             
                           265.83 1.677E+00 ?(  5.272E+00 9.46E+01 5.00E+01 G  
                           304.90 0.000E+00 &   1.957E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   1.3405E+01                                      2.10E+03             
                           911.07 1.340E+01  (  1.111E+01 3.91E+01 2.90E+01 G  
                           968.97 6.832E+00 -   2.736E+01 1.20E+02 1.75E+01 G  
                           338.32 7.206E+00 -   3.279E+01 1.37E+02 1.20E+01 G  
                            93.35-1.270E+01 -   6.324E+01 1.50E+02 5.56E+00 XA 
 
TH-227   N   2.1120E+00                                      7.95E+03             
                           256.24-5.782E+00 ?(  3.375E+01 2.30E+02 7.00E+00 G  
                           235.97 6.605E+00 &(  3.176E+01 1.45E+02 1.23E+01 G  
                            50.14-3.969E+01 +   2.526E+02 1.93E+02 8.00E+00 G  

                                 (Page 15 of 22)

Page 1263 of 1906



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:52 AMPage 14
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191246.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-229   N  -5.5958E-01                                      2.68E+06             
                           193.51-2.054E+01 &(  5.382E+01 1.04E+02 4.40E+00 G  
                           210.85 2.884E+01 &(  7.445E+01 1.02E+02 2.99E+00 G  
 
TH-234   N  -8.6774E+00                                      1.63E+12             
                            92.59-8.677E+00  (P 6.523E+01 4.62E+02 5.58E+00 G  
                            63.29-6.088E+01 + P 4.015E+02 1.18E+02 3.81E+00 G  
 
PA-231   N   1.3130E+01                                      1.20E+07             
                           302.65 1.313E+01 ?(  1.885E+02 4.31E+02 2.88E+00 G  
                           300.07 8.986E+00 }   2.200E+02 2.59E+02 2.46E+00 G  
 
PA-233   C   4.9867E-01                                      7.82E+08             
                           312.01 4.987E-01 &(  1.500E+01 9.02E+02 3.60E+01 G  
                           300.18-2.947E-06 &   8.733E+01 8.89E+08 6.20E+00 G  
 
PA-234   N   2.7612E+00                                      1.63E+12             
                           131.29-4.159E+00 &(  1.669E+01 1.21E+02 1.80E+01 G  
                           946.02 5.039E+00 *(  2.949E+01 2.67E+02 1.34E+01 G  
                           569.47 0.000E+00 &   3.224E+01 1.00E+03 8.20E+00 G  
                           883.24 1.256E+01 &(  4.832E+01 1.15E+02 9.60E+00 G  
                           880.53 2.714E+01 ?   7.355E+01 8.16E+01 6.00E+00 GA 
 
PA-234M  N   2.3154E+02                                      1.63E+12             
                          1001.00 2.315E+02  (  5.908E+02 7.69E+01 8.37E-01 G  
                           766.41-3.917E+02 -   1.245E+03 9.53E+01 2.94E-01 G  
 
AM-241   T   1.2560E+03                                      1.58E+05             
                            59.54 1.256E+03  (  1.556E+01 8.45E-01 3.59E+01 G  
 
Np-237   F   6.0783E+00                                      2.14E+06             
                            86.49 6.078E+00 &(  2.725E+01 1.35E+02 1.31E+01 G  
 
Ir-192   F   8.2075E-01                                      7.40E+01             
                           316.49 0.000E+00 &(  6.281E+00 1.00E+03 8.70E+01 G  
                           468.06-3.095E+00 +   9.526E+00 9.28E+01 5.18E+01 G  
                           308.44 3.071E+00 ?(  1.670E+01 1.64E+02 3.18E+01 G  
 
Cs-136   F   9.3478E-01                                      1.30E+01             
                           818.50-3.546E-02 %(  4.177E+00 3.46E+03 1.00E+02 G  
                          1048.07 2.148E+00 ?(  4.468E+00 6.31E+01 8.00E+01 G  
                           340.57 0.000E+00 -   8.575E+00 1.00E+03 4.69E+01 G  
 
Np-239   T  -3.3153E+00                                      2.36E+00             
                           103.70 0.000E+00 &   1.448E+01 1.00E+03 2.40E+01 X  
                           106.13-3.315E+00  (  1.514E+01 1.38E+02 2.27E+01 G  
                            99.50 2.256E+00 *   2.320E+01 3.09E+02 1.50E+01 X  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:52 AMPage 15
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191246.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Nd-147       1.5061E+01                                      1.11E+01             
                           531.00 1.506E+01  (  1.799E+01 5.19E+01 1.30E+01 G  
                            91.10 0.000E+00 -   1.285E+01 1.00E+03 2.83E+01 G  
 
TL-210   N   4.8753E-01                                      5.84E+05             
                           799.60 5.018E-01 ?(  3.971E+00 2.34E+02 9.90E+01 G  
                           296.00 4.697E-01 &(  6.759E+00 4.32E+02 7.90E+01 G  
                          1313.00-1.140E-01 %   9.411E+00 3.75E+03 2.10E+01 GA 
 
Kr-85    I  -1.8866E+02                                      3.92E+03             
                           513.98-1.887E+02 &(  9.527E+02 1.51E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:52 AMPage 16
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191246.An1            
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14     29115.      -125.    -0.070   192.68  -3.969E+01   
 TH-234      63.29     30744.      -124.    -0.069   117.75  -6.088E+01  P
 Sn-126      64.28     30968.      -102.    -0.057   243.68  -1.942E+01   
 BA-133      80.99      1283.       -54.    -0.030    95.30  -2.528E+00   
 Np-237      86.49      2351.        51.     0.028   135.15   6.078E+00   
 Sn-126      86.94      2451.        51.     0.028   137.87   8.797E+00   
 Sn-126      87.57      2502.        26.     0.015   270.19   1.088E+00   
 TH-234      92.59      2560.       -32.    -0.018   462.20  -8.677E+00  P
 Gd-153      97.50      2365.        48.     0.027   144.26   2.409E+00   
 Np-239      99.50      2412.        23.     0.013   309.16   2.256E+00   
 Np-239     106.13      2391.       -51.    -0.028   137.65  -3.315E+00   
 EU-152     121.78      1135.         7.     0.004   681.68   3.653E-01   
 EU-154     123.10       999.       -38.    -0.021   119.76  -1.379E+00   
 PA-234     131.29      1777.       -50.    -0.028   120.96  -4.159E+00   
 CE-144     133.54      2996.       -49.    -0.027   158.66  -6.687E+00   
 CO-57      136.47      3121.       -37.    -0.021   213.81  -5.280E+00   
 CE-141     145.44       680.       -27.    -0.015   169.88  -8.840E-01   
 Ba-140     162.66       988.        42.     0.023   106.80   1.094E+01   
 U-235      163.38      1030.        42.     0.023   108.91   1.343E+01   
 CE-139     165.85      1014.       -44.    -0.024   103.60  -8.970E-01   
 Cf-251     176.60       638.       -11.    -0.006   430.64  -1.088E+00   
 U-235      185.72       715.        24.     0.013   210.44   7.606E-01  P
 TH-229     193.51       792.       -51.    -0.028   104.02  -2.054E+01   
 U-235      205.33       645.        21.     0.011   231.01   7.564E+00   
 TH-229     210.85       627.        46.     0.026   102.36   2.884E+01   
 Cf-251     227.00       576.       -33.    -0.018   138.52  -1.015E+01   
 TH-227     235.97      1692.        40.     0.022   144.75   6.605E+00   
 EU-152     244.69      1863.       -47.    -0.026   129.70  -1.288E+01   
 TH-227     256.24       539.       -19.    -0.011   229.75  -5.782E+00   
 Cd-113m    263.70       558.         9.     0.005   387.07   3.142E+03   
 BI-210M    265.83       639.        38.     0.021    94.62   1.677E+00   
 Hg-203     279.20       704.       -44.    -0.025    86.25  -1.230E+00   
 TL-210     296.00      2282.        16.     0.009   432.20   4.697E-01   
 Ir-192     308.44      2114.        40.     0.022   163.78   3.071E+00   
 PA-233     312.01      2154.         7.     0.004   902.22   4.987E-01   
 CR-51      320.08      2247.        30.     0.017   224.20   7.588E+00   
 Cf-249     333.44       820.       -42.    -0.023    97.43  -7.039E+00   
 EU-152     344.29      1026.        -7.    -0.004   680.48  -6.687E-01   
 I-131      364.48       408.       -16.    -0.009   248.43  -5.438E-01   
 BA-133     383.84       989.       -43.    -0.024   105.69  -1.375E+01   
 Cf-249     387.95      1032.       -15.    -0.008   308.09  -6.531E-01   
 SN-113     391.69      1019.        25.     0.014   181.65   1.146E+00   
 AG-108M    433.94       448.       -11.    -0.006   377.94  -3.857E-01   
 PM-146     453.88       464.       -21.    -0.012   202.01  -1.061E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:52 AMPage 17
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191246.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125     463.37       902.        23.     0.013   185.84   7.326E+00   
 Ir-192     468.06       955.       -48.    -0.026    92.81  -3.095E+00   
 BE-7       477.60       926.        14.     0.008   297.87   4.703E+00   
 RU-103     497.05       264.        -7.    -0.004   456.03  -2.708E-01   
 RH-106     511.86       472.        62.     0.035    50.74   1.123E+01   
 Kr-85      513.98       566.       -22.    -0.013   151.08  -1.887E+02   
 Nd-147     531.00       169.        53.     0.029    51.92   1.506E+01   
 CS-134     563.24       309.        -6.    -0.004   394.74  -2.927E+00   
 CS-134     569.32       187.         9.     0.005   209.59   2.361E+00   
 SB-125     600.50       716.        28.     0.016   134.90   6.417E+00   
 SB-124     602.73       751.        29.     0.016   135.96   1.188E+00   
 CS-134     604.71       780.        14.     0.008   282.07   5.860E-01   
 RH-106     621.92       949.       -32.    -0.018   135.97  -1.351E+01   
 SB-125     635.89       186.        18.     0.010   109.71   6.716E+00   
 AG-110M    657.76      7632.        30.     0.017   414.33   1.364E+00   
 NB-94      702.63       112.        19.     0.011   120.36   8.807E-01   
 SB-124     722.79       183.        17.     0.009   117.47   7.141E+00   
 BI-212     727.17       239.       -26.    -0.014    86.35  -1.602E+01   
 PM-146     735.72       126.       -11.    -0.006   218.56  -2.294E+00   
 PM-146     747.16       159.       -31.    -0.017    87.74  -4.341E+00   
 ZR-95      756.73       163.       -32.    -0.018    87.22  -2.791E+00   
 AG-110M    763.94       182.       -10.    -0.006   184.06  -2.272E+00   
 EU-152     778.92       112.        15.     0.008   151.88   5.668E+00   
 BI-212     785.42       121.         8.     0.004   306.91   2.946E+01   
 CS-134     795.87       238.        29.     0.016    78.80   1.657E+00   
 TL-210     799.60       267.        10.     0.006   234.05   5.018E-01   
 CO-58      810.78       294.       -12.    -0.006   213.09  -5.819E-01   
 MN-54      834.85       131.        -6.    -0.003   429.98  -2.913E-01   
 Co-56      846.77       155.        12.     0.007   229.91   6.236E-01   
 NB-94      871.10       168.        12.     0.007   155.46   6.367E-01   
 EU-154     873.23       181.        14.     0.008   138.51   6.058E+00   
 PA-234     880.53       294.        30.     0.017    81.58   2.714E+01   
 PA-234     883.24       324.        23.     0.013   115.09   1.256E+01   
 Sc-46      889.28       335.        21.     0.012   123.19   1.148E+00   
 PA-234     946.02       210.        12.     0.007   267.06   5.039E+00   
 EU-152     964.11       298.        14.     0.008   172.27   5.599E+00   
 EU-154     996.33       190.       -12.    -0.007   254.18  -6.615E+00   
 EU-154    1004.77       347.        -4.    -0.002   742.49  -1.160E+00   
 Co-56     1037.84       219.       -40.    -0.022    85.43  -1.706E+01   
 Cs-136    1048.07       146.        28.     0.016    63.10   2.148E+00   
 RH-106    1050.36       165.        21.     0.012    89.21   8.176E+01   
 Ga-68     1077.40       144.         3.     0.002   911.04   6.578E+00   
 FE-59     1099.25       165.       -28.    -0.016   104.85  -3.150E+00   
 EU-152    1112.07       352.       -37.    -0.020    74.24  -1.702E+01   
 ZN-65     1115.55       389.       -21.    -0.012   132.41  -2.678E+00   
 Ta-182    1121.30       368.        34.     0.019    82.10   6.176E+00   
 Ta-182    1189.05        53.         8.     0.004   219.51   3.152E+00   
 Ta-182    1221.41        23.         8.     0.005   138.39   2.098E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:52 AMPage 18
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191246.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Co-56     1238.28        17.        20.     0.011    53.27   2.079E+00   
 NA-22     1274.53        17.         1.     0.001   591.61   7.024E-02   
 AG-110M   1384.30        11.         7.     0.004   124.60   2.054E+00   
 EU-152    1408.00        30.       -16.    -0.009    84.07  -5.944E+00   
 SB-124    1690.98        25.       -15.    -0.009    85.42  -2.828E+00   
 Co-56     1771.35        18.         8.     0.005    80.35   4.970E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    4.7028E+00    4.7028E+00    2.979E+02%                4.69E+01
 NA-22  #A    7.0242E-02    7.0242E-02    5.916E+02%                1.54E+00
 K-40   #     1.3177E+01    1.3177E+01    2.357E+01%                5.40E+00
 Sc-46  #A    1.1480E+00    1.1480E+00    1.232E+02%                4.73E+00
 CR-51  #A    7.5879E+00    7.5880E+00    2.242E+02%                5.66E+01
 MN-54  #A   -2.9134E-01   -2.9134E-01    4.300E+02%                2.88E+00
 FE-59  #A   -3.1496E+00   -3.1496E+00    1.049E+02%                6.96E+00
 Co-56  #A    1.2027E+00    1.2027E+00    5.327E+01%                3.16E+00
 CO-57  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.79E+00
 CO-58  #A   -5.8191E-01   -5.8191E-01    2.131E+02%                4.18E+00
 CO-60        1.5592E+02    1.5592E+02    1.618E+00%                1.59E+00
 ZN-65  #A   -2.6782E+00   -2.6782E+00    1.324E+02%                1.19E+01
 NB-94  #A    7.5749E-01    7.5749E-01    9.830E+01%                2.41E+00
 ZR-95  #A   -2.7913E+00   -2.7913E+00    8.722E+01%                5.47E+00
 NB-95  #A   -4.8397E-02   -4.8397E-02    2.017E+03%                3.34E+00
 RU-103 #A   -2.7076E-01   -2.7077E-01    4.560E+02%                3.03E+00
 RH-106 #A   -5.7642E-01   -5.7642E-01    8.131E+01%                6.12E+01
 AG-108M#A   -3.8574E-01   -3.8574E-01    3.779E+02%                3.55E+00
 AG-110M#A    9.3417E-01    9.3417E-01    1.246E+02%                6.60E+00
 SN-113 #A    1.1462E+00    1.1462E+00    1.817E+02%                6.94E+00
 SB-124 #A    1.7784E+00    1.7784E+00    8.984E+01%                5.39E+00
 SB-125 #A    4.0413E+00    4.0413E+00    1.097E+02%                1.06E+01
 I-131  #A   -5.4379E-01   -5.4381E-01    2.484E+02%                3.29E+00
 Gd-153 #A    2.4092E+00    2.4092E+00    1.443E+02%                1.15E+01
 Ga-68  #A    6.5355E+00    6.5780E+00    9.110E+02%                1.29E+02
 Tc-99m #A    2.6964E-07    2.6997E-07    5.208E+08%                4.68E+00
 BA-133 #A   -3.6515E-02   -3.6515E-02    4.758E+03%                5.84E+00
 CS-134 #A    1.7640E+00    1.7640E+00    7.880E+01%                4.34E+00
 CS-137       3.7657E+02    3.7657E+02    1.263E+00%                3.77E+00
 CE-139 #A   -8.9701E-01   -8.9701E-01    1.036E+02%                3.08E+00
 Ba-140 #A    2.2225E+00    2.2225E+00    1.068E+02%                1.13E+01
 La-140 #C    1.8371E+00    1.8372E+00    7.967E+01%                1.66E+00
 CE-141 #A   -8.8400E-01   -8.8401E-01    1.699E+02%                3.99E+00
 CE-144 #A   -6.6870E+00   -6.6870E+00    1.587E+02%                3.52E+01
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:52 AMPage 19
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191246.An1            
                                                                                 
 PM-144 #     2.3230E+00    2.3230E+00    3.751E+01%                1.90E+00
 EU-152 #A    2.9496E+00    2.9496E+00    1.519E+02%                8.33E+00
 EU-154 #A    3.4099E-01    3.4099E-01    9.155E+01%                5.49E+00
 EU-155 #A    2.5275E+00    2.5275E+00    1.215E+02%                1.62E+01
 HF-181 #A    2.3998E-01    2.3998E-01    6.714E+02%                6.21E+00
 Ta-182 #A    5.2173E+00    5.2173E+00    8.210E+01%                1.68E+01
 Hg-203 #A   -1.2298E+00   -1.2298E+00    8.625E+01%                3.52E+00
 TL-208 #     4.7156E+00    4.7156E+00    2.248E+01%                2.20E+00
 PM-146 #A   -1.0607E+00   -1.0607E+00    2.020E+02%                5.21E+00
 Y-88   #     8.3511E-01    8.3511E-01    3.333E+01%                7.04E-01
 Cd-113m#A    3.1417E+03    3.1417E+03    3.871E+02%                4.09E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                9.70E+01
 Cf-251 #A   -1.0885E+00   -1.0885E+00    4.306E+02%                1.19E+01
 Cf-249 #A   -6.5306E-01   -6.5306E-01    3.081E+02%                6.73E+00
 Sn-126 #A   -1.9416E+01   -1.9416E+01    2.437E+02%                1.56E+02
 PB-210       1.0756E+04    1.0756E+04    9.844E-01%                1.95E+02
 PB-212       8.7442E+00    8.7443E+00    1.602E+01%                4.23E+00
 PB-214 #A    4.2872E+00    4.2872E+00    5.221E+01%                9.30E+00
 BI-207 #A   -2.6604E+00   -2.6604E+00    9.629E+01%                5.39E+00
 BI-212 #A   -1.6021E+01   -1.6021E+01    8.635E+01%                4.61E+01
 U-235  #A    5.0776E+00    5.0776E+00    1.089E+02%                2.56E+01
 BI-214       5.6431E+00    5.6431E+00    3.068E+01%                4.34E+00
 BI-210M#A    1.6774E+00    1.6774E+00    9.462E+01%                5.27E+00
 AC-228 #     1.3405E+01    1.3405E+01    3.913E+01%                1.11E+01
 TH-227 #A    2.1120E+00    2.1120E+00    1.358E+02%                3.37E+01
 TH-229 #A   -5.5958E-01   -5.5958E-01    7.297E+01%                5.38E+01
 TH-234 #A   -8.6774E+00   -8.6774E+00    4.622E+02%                6.52E+01
 PA-231 #A    1.3130E+01    1.3130E+01    4.313E+02%                1.89E+02
 PA-233 #A    4.9867E-01    4.9867E-01    9.022E+02%                1.50E+01
 PA-234 #A    2.7612E+00    2.7612E+00    1.050E+02%                1.67E+01
 PA-234M A    2.3154E+02    2.3154E+02    7.693E+01%                5.91E+02
 AM-241       1.2560E+03    1.2560E+03    8.454E-01%                1.56E+01
 Np-237 #A    6.0783E+00    6.0783E+00    1.351E+02%                2.72E+01
 Ir-192 #A    8.2075E-01    8.2075E-01    1.638E+02%                6.28E+00
 Cs-136 #A    9.3476E-01    9.3478E-01    6.310E+01%                4.18E+00
 Np-239 #A   -3.3148E+00   -3.3153E+00    1.376E+02%                1.51E+01
 Nd-147 #A    1.5061E+01    1.5061E+01    5.192E+01%                1.80E+01
 TL-210 #A    4.8753E-01    4.8753E-01    2.340E+02%                3.97E+00
 Kr-85  #A   -1.8866E+02   -1.8866E+02    1.511E+02%                9.53E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:52 AMPage 20
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191246.An1            
                                                                                 
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.1 keV)     1.256E+04  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.1 keV) 1.2564054E+04  Bq/Sample     

                                 (Page 22 of 22)
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Test America St. Louis                    Spectrum ID: 5_Gamma_20191206 
-----------------------------------------------------------------------------                      
   Sample Description: 430266_Gamma_160-34268-A-1-B 
             Detector: Detector # 5       
             Batch ID: 430266                 
    Work Order Number: Gamma   
           Lot Number: 160-34268-A-1-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 07:06        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 07:06:32     Real Time: 1808   sec
        Analysis Time: 6/20/2019 07:37        Dead Time: 0.45   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 5_Soil_TunaCan.Clb
  Efficiency Cal Desc: 5_Soil_TunaCan_90099_032612
  Efficiency Cal Date: 3/27/2012 17:20
      Energy Cal Date: 2/28/2012 19:35                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 5_2019-06-08_1451.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       5.627E+00           94.3     5.308E+00    5.316E+00    1.787E+01
NA-22     -2.913E-01          197.2     5.745E-01    5.746E-01    2.073E+00
K-40       1.109E+02            9.9     1.097E+01    1.235E+01    1.140E+01
Sc-46     -1.084E+00           91.0     9.870E-01    9.885E-01    3.314E+00
CR-51     -4.355E+00          159.2     6.933E+00    6.937E+00    2.336E+01
MN-54     -9.451E-01           82.5     7.796E-01    7.811E-01    2.658E+00
FE-59     -2.381E+00           86.6     2.062E+00    2.065E+00    4.592E+00
Co-56      2.875E+00           23.1     6.639E-01    6.802E-01    1.737E+00
CO-57      0.000E+00         1.#INF     2.129E-01    2.129E-01    1.842E+00
CO-58      1.128E+00           43.8     4.944E-01    4.978E-01    1.536E+00
CO-60      1.183E+00           35.8     4.237E-01    4.279E-01    1.397E+00
ZN-65      0.000E+00         1.#INF     5.939E-01    5.939E-01    1.085E+01
NB-94     -2.217E-01          258.5     5.731E-01    5.732E-01    2.502E+00
ZR-95     -8.051E-01          186.0     1.497E+00    1.498E+00    3.659E+00
NB-95     -1.236E+00           89.8     1.110E+00    1.112E+00    3.711E+00
RU-103    -1.455E-01          541.3     7.874E-01    7.875E-01    1.995E+00
RH-106    -3.358E-01           72.4     2.432E-01    2.438E-01    2.088E+01
AG-108M    4.216E-01          160.0     6.745E-01    6.749E-01    1.692E+00
AG-110M   -1.495E+00           92.6     1.384E+00    1.386E+00    4.649E+00
SN-113     3.309E-01          364.0     1.205E+00    1.205E+00    4.097E+00
SB-124     7.107E-01          296.8     2.109E+00    2.110E+00    7.064E+00
SB-125     3.249E+00           54.1     1.759E+00    1.767E+00    5.834E+00
I-131      5.278E-01          119.9     6.331E-01    6.337E-01    1.646E+00
Gd-153     1.593E+00           81.8     1.303E+00    1.307E+00    4.892E+00
Ga-68      2.088E+01          127.4     2.659E+01    2.662E+01    6.192E+01
Tc-99m     5.230E-01          138.1     7.224E-01    7.230E-01    2.409E+00
BA-133    -5.649E-01          435.6     2.460E+00    2.461E+00    8.233E+00
CS-134     6.391E-01          110.2     7.045E-01    7.052E-01    3.143E+00
CS-137     3.452E-01          178.7     6.170E-01    6.172E-01    1.611E+00
CE-139     4.439E-01          151.8     6.739E-01    6.752E-01    2.256E+00
Ba-140     1.964E+00          109.3     2.147E+00    2.149E+00    6.540E+00
La-140    -1.672E+00           79.3     1.326E+00    1.329E+00    3.398E+00
CE-141    -4.896E-01          267.4     1.309E+00    1.310E+00    4.387E+00
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CE-144    -4.858E+00          131.8     6.404E+00    6.409E+00    2.131E+01
PM-144    -5.134E-01          109.0     5.597E-01    5.603E-01    2.157E+00
EU-152     2.961E+00          117.1     3.466E+00    3.469E+00    5.506E+00
EU-154     6.623E-01           73.4     4.862E-01    4.875E-01    3.732E+00
EU-155    -1.263E+00          161.6     2.041E+00    2.042E+00    1.023E+01
HF-181    -1.052E+00           95.7     1.006E+00    1.008E+00    3.367E+00
Ta-182     1.509E-01           89.6     1.352E-01    1.354E-01    1.683E+01
Hg-203    -5.582E-02         1394.7     7.785E-01    7.785E-01    2.652E+00
TL-208     8.878E+00           11.5     1.018E+00    1.117E+00    1.733E+00
PM-146     6.544E-01          124.9     8.176E-01    8.183E-01    2.725E+00
Y-88       1.189E+00           33.8     4.018E-01    4.076E-01    9.809E-01
Cd-113m   -4.770E+03          185.6     8.856E+03    8.861E+03    2.997E+04
Cd-109    -1.573E+01          156.2     2.457E+01    2.459E+01    8.167E+01
Cf-251    -3.285E+00          103.6     3.402E+00    3.414E+00    9.065E+00
Cf-249    -1.121E+00          108.6     1.218E+00    1.219E+00    4.077E+00
Sn-126     5.021E+00          150.0     7.531E+00    7.535E+00    2.515E+01
PB-210     7.365E+01           26.6     1.959E+01    2.006E+01    5.019E+01
PB-212     2.356E+01            6.1     1.442E+00    2.098E+00    3.045E+00
PB-214     7.613E+01            3.7     2.812E+00    4.854E+00    3.844E+00
BI-207     9.699E-01           59.8     5.796E-01    5.817E-01    2.322E+00
BI-212     0.000E+00         1.#INF     8.642E+00    8.642E+00    4.524E+01
U-235     -5.058E+00           84.0     4.250E+00    4.258E+00    2.036E+01
BI-214     6.921E+01            4.8     3.294E+00    4.877E+00    3.871E+00
BI-210M   -4.366E-01          264.3     1.154E+00    1.154E+00    3.911E+00
AC-228     2.562E+01            8.0     2.058E+00    2.438E+00    1.860E+00
TH-227     5.525E+00          105.8     5.847E+00    5.857E+00    2.015E+01
TH-229    -1.418E+01          101.7     1.441E+01    1.446E+01    3.839E+01
TH-234     4.985E+01           15.9     7.944E+00    8.416E+00    2.380E+01
PA-231     0.000E+00         1.#INF     1.013E+01    1.013E+01    1.525E+02
PA-233     4.155E-02         8947.6     3.718E+00    3.718E+00    1.247E+01
PA-234    -2.995E-01          111.4     3.337E-01    3.340E-01    1.260E+01
PA-234M    2.096E+02           60.8     1.274E+02    1.278E+02    4.111E+02
AM-241    -6.933E-01          237.9     1.649E+00    1.650E+00    6.233E+00
Np-237    -4.646E+00          165.1     7.673E+00    7.678E+00    2.550E+01
Ir-192    -1.179E-01          102.5     1.209E-01    1.211E-01    2.443E+00
Cs-136    -2.476E-01           99.9     2.475E-01    2.479E-01    3.026E+00
Np-239    -1.082E+00          271.3     2.935E+00    2.935E+00    9.812E+00
Nd-147    -2.150E+00          238.8     5.134E+00    5.136E+00    1.301E+01
TL-210     0.000E+00         1.#INF     3.631E-01    3.631E-01    2.925E+00
Kr-85      1.300E+02          152.5     1.982E+02    1.984E+02    6.703E+02
-----------------------------------------------------------------------------
Total      8.370E+02

      Analyst: kody Saulters
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:37:16 AMPage  1
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191206.An1             
                                                                                 
 Sample description                                             
      430266_Gamma_160-34268-A-1-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_Gamma_20191206.An1

 Acquisition information
        Start time:                 6/20/2019 7:06:32 AM
        Live time:               1800
        Real time:               1808
        Dead time:                  0.45 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:37:16 AMPage  2
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191206.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 7:06:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2019-06-08_1451.PBC
                                                 6/8/2019 2:51:28 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   25 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.0862

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.52      101.  26.60   0.65  1.787E-02    46.54   4.250  7.365E+01 PB210 
    53.24       61.  33.63   1.15  2.194E-02
    63.35      143.  19.26   1.01  2.715E-02    63.29   3.810  7.661E+01 TH234 
    64.28       24. 149.99   0.80  2.757E-02    64.28   9.700    PBC<MDA Sn126 
    74.78      358.   9.18   0.81  3.149E-02
    77.12      609.   5.68   0.82  3.219E-02
    87.16      240.  11.63   0.83  3.446E-02    86.49  13.100  2.958E+01 Np237 
                                                86.54  30.700  1.262E+01 EU155 
                                                86.94   9.040  4.277E+01 Sn126 
                                                87.57  37.500  1.028E+01 Sn126 
    89.72       72.  32.93   0.83  3.488E-02
    92.71      187.  14.74   0.83  3.528E-02    92.59   5.584  5.284E+01 TH234 
                                                93.35   5.561  5.292E+01 AC228 
    97.50       25. 113.21   0.84  3.577E-02    97.50  30.000    PBC<MDA Gd153 
   103.20       28. 118.10   0.84  3.612E-02   103.20  21.800    PBC<MDA Gd153 
   103.70        8. 412.42   0.84  3.614E-02   103.70  24.000    PBC<MDA Np239 
   140.51       28. 138.13   0.88  3.411E-02   140.51  89.300    PBC<MDA Tc99m 
   162.66       28. 109.32   0.90  3.113E-02   162.66   6.220    PBC<MDA Ba140 
   163.38       18. 178.04   0.90  3.102E-02   163.38   5.080    PBC<MDA U235  
   165.85       20. 151.82   0.91  3.133E-02   165.85  79.900    PBC<MDA CE139 
   185.98      285.  12.61   1.10  2.850E-02   185.72  54.000  1.027E+01 U235  
   209.45       38.  42.27   0.59  2.584E-02
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:37:16 AMPage  3
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191206.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   235.97       23. 207.76   0.98  2.341E-02   235.97  12.300    PBC<MDA TH227 
   238.73      426.   6.12   0.98  2.319E-02   238.63  43.300  2.355E+01 PB212 
   242.00      255.   8.37   0.98  2.293E-02   242.00   7.430  8.329E+01 PB214 
   244.69       23. 208.51   0.98  2.272E-02   244.69   7.580    PBC<MDA EU152 
   256.24       20. 105.83   1.00  2.186E-02   256.24   7.000    PBC<MDA TH227 
   271.56       22.  69.91   0.41  2.084E-02
   284.82       20.  46.19   0.51  2.003E-02   284.30   6.140    PBC<MDA I131  
   295.19      488.   6.20   1.18  1.944E-02   295.09  19.300  7.221E+01 PB214 
                                               296.00  79.000  1.769E+01 TL210 
   299.87       40.  42.23   2.49  1.918E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  4.709E+01 PA231 
                                               300.18   6.200    PBC<MDA PA233 
   328.76       17. 124.03   1.07  1.778E-02   328.76  20.300    PBC<MDA La140 
   333.44        3. 762.40   1.07  1.757E-02   333.44  15.510    PBC<MDA Cf249 
   338.61       86.  16.17   0.94  1.735E-02   338.32  12.010  2.286E+01 AC228 
   340.57       15. 170.01   1.08  1.727E-02   340.57  46.900    PBC<MDA Cs136 
   351.92      889.   4.01   1.10  1.680E-02   351.93  37.600  7.814E+01 PB214 
   364.48       13. 119.95   1.10  1.632E-02   364.48  81.700    PBC<MDA I131  
   383.84       17. 114.77   1.12  1.563E-02   383.84   8.940    PBC<MDA BA133 
   391.69        6. 363.99   1.12  1.537E-02   391.69  64.000    PBC<MDA SN113 
   427.88        4. 440.64   1.16  1.428E-02   427.88  29.600    PBC<MDA SB125 
   433.94       10. 160.01   1.16  1.411E-02   433.94  90.480    PBC<MDA AG108M
   453.88       14. 124.93   1.18  1.360E-02   453.88  65.000    PBC<MDA PM146 
   463.37       25.  54.14   1.19  1.336E-02   463.37  10.470    PBC<MDA SB125 
   468.06       10. 172.91   1.20  1.325E-02   468.06  51.750    PBC<MDA Ir192 
   477.60       14.  94.33   1.20  1.303E-02   477.60  10.520    PBC<MDA BE7   
   487.02        9. 160.38   1.21  1.282E-02   487.02  45.500    PBC<MDA La140 
   511.86       89.  18.71   2.48  1.230E-02   511.86  20.000  2.003E+01 RH106 
   513.98       12. 152.48   1.24  1.226E-02   513.98   0.430    PBC<MDA Kr85  
   537.26        2. 606.84   1.26  1.181E-02   537.26  24.390    PBC<MDA Ba140 
   569.70       17.  78.93   1.29  1.125E-02   569.32  15.380  5.371E+00 CS134 
                                               569.47   8.200  1.008E+01 PA234 
                                               569.70  97.740  8.456E-01 BI207 
   583.11      149.  11.47   0.94  1.103E-02   583.02  84.500  8.878E+00 TL208 
   600.50       14. 289.70   1.31  1.076E-02   600.50  17.860    PBC<MDA SB125 
   602.73       13. 296.81   1.32  1.073E-02   602.73  98.260    PBC<MDA SB124 
   604.71        8. 498.50   1.32  1.070E-02   604.71  97.620    PBC<MDA CS134 
   609.42      610.   4.76   1.29  1.063E-02   609.31  46.090  6.921E+01 BI214 
                                               610.30   5.750  5.555E+02 RU103 
   661.66        5. 178.73   1.37  9.924E-03   661.66  85.210    PBC<MDA CS137 
   735.72        1. 605.64   1.43  9.081E-03   735.72  22.500    PBC<MDA PM146 
   747.16        2. 518.64   1.44  8.965E-03   747.16  34.000    PBC<MDA PM146 
   766.41       19.  84.53   1.45  8.776E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  4.070E+02 PA234M
   795.87       11. 110.22   1.48  8.503E-03   795.87  85.530    PBC<MDA CS134 
   801.95        1. 962.42   1.48  8.448E-03   801.95   8.690    PBC<MDA CS134 
   810.78       17.  43.83   1.49  8.371E-03   810.78  99.460    PBC<MDA CO58  
   815.77        7. 121.20   1.49  8.328E-03   815.77  23.280    PBC<MDA La140 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:37:16 AMPage  4
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191206.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   860.60       27.  48.31   1.53  7.963E-03   860.56  12.420    PBC<MDA TL208 
   880.53       12.  89.47   1.54  7.812E-03   880.53   6.000    PBC<MDA PA234 
   883.24        6. 182.67   1.55  7.791E-03   883.24   9.600    PBC<MDA PA234 
   911.08      101.  10.01   1.08  7.591E-03   911.07  29.000  2.540E+01 AC228 
   964.11       13. 117.06   1.61  7.239E-03   964.11  14.605    PBC<MDA EU152 
   968.96       63.  14.63   1.42  7.209E-03   968.97  17.460  2.788E+01 AC228 
  1001.00       15.  87.37   1.64  7.014E-03  1001.00   0.837    PBC<MDA PA234M
  1004.77       11. 115.15   1.64  6.992E-03  1004.77  18.010    PBC<MDA EU154 
  1050.36       11. 109.45   1.67  6.736E-03  1050.36   1.560    PBC<MDA RH106 
  1063.66       10.  89.76   1.68  6.666E-03  1063.66  74.500    PBC<MDA BI207 
  1077.40        7. 127.38   1.69  6.594E-03  1077.40   3.300    PBC<MDA Ga68  
  1120.36      144.   8.36   1.70  6.381E-03  1120.29  15.100  8.325E+01 BI214 
                                              1120.55  99.987  1.257E+01 Sc46  
  1173.24       12.  49.30   1.76  6.138E-03  1173.24  99.900    PBC<MDA CO60  
  1189.05        3. 370.93   1.77  6.069E-03  1189.05  16.200    PBC<MDA Ta182 
  1221.41       11.  89.59   1.79  5.934E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.28       50.  23.09   1.80  5.866E-03  1238.28  66.070  7.155E+00 Co56  
  1313.00        9.  88.00   1.85  5.583E-03  1313.00  21.000    PBC<MDA TL210 
  1332.50       12.  51.99   1.87  5.514E-03  1332.50  99.980    PBC<MDA CO60  
  1384.30        4. 232.74   1.90  5.340E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00       18.  38.06   1.91  5.264E-03  1408.00  21.005  8.876E+00 EU152 
  1461.07      109.   9.89   1.97  5.103E-03  1460.83  10.670  1.109E+02 K40   
  1764.81      103.  10.04   1.56  4.351E-03  1764.49  15.400  8.547E+01 BI214 
  1836.06        9.  33.80   2.15  4.208E-03  1836.06  99.200  1.189E+00 Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   212.51    53.24       133.        61. 2.765E+03   33.63   1.151  -      s 
   298.76    74.75       359.       359. 1.141E+04    9.14   0.813  -       D
   308.13    77.09       294.       611. 1.897E+04    5.67   0.815  -       D
   348.34    87.12       291.       232. 6.718E+03   12.32   0.825  -       D
   358.59    89.68       257.        70. 1.997E+03   34.71   0.828  -       D
   743.87   185.98       238.       285. 9.997E+03   12.61   1.096  -      s 
   837.83   209.45        86.        38. 1.451E+03   42.27   0.591  -      s 
  1086.42   271.56        73.        22. 1.040E+03   69.91   0.413  -      s 
  1139.52   284.82        28.        20. 9.986E+02   46.19   0.510  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:37:16 AMPage  5
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191206.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.63    46.52       200.       101.     0.056    26.60   0.651 
 TH-227    200.11    50.14       551.       -28.    -0.016   119.77   0.787 
 AM-241    237.72    59.54       454.       -11.    -0.006   237.90   0.797s
 TH-234    252.97    63.35       232.       143.     0.079    19.26   1.005s
 Sn-126    256.71    64.28       645.        24.     0.013   149.99   0.802 
 BA-133    323.61    80.99       684.       -41.    -0.023    79.42   0.819s
 Np-237    345.63    86.49      1913.       -38.    -0.021   165.14   0.825 
 EU-155    345.84    86.54      1691.       -36.    -0.020   161.60   0.825s
 Sn-126    347.43    86.94      1743.       -37.    -0.021   160.01   0.825 
 Sn-126    349.95    87.57      1706.       -37.    -0.021   158.17   0.826 
 Cd-109    351.83    88.04      1665.       -37.    -0.021   156.19   0.826s
 Nd-147    364.08    91.10      1628.        -6.    -0.003   950.18   0.829s
 TH-234    370.05    92.59       307.       177.     0.098    15.94   0.831D
 AC-228    373.09    93.35      1547.        36.     0.020   155.30   0.832s
 Gd-153    389.70    97.50       388.        25.     0.014   113.21   0.836s
 Np-239    397.71    99.50       510.       -28.    -0.016   114.31   0.838 
 Gd-153    412.52   103.20       548.        28.     0.016   118.10   0.842s
 Np-239    414.52   103.70       577.         8.     0.005   412.42   0.842s
 EU-155    420.98   105.31       883.       -17.    -0.010   161.62   0.844s
 Np-239    424.25   106.13       934.       -16.    -0.009   271.28   0.845s
 CO-57     488.03   122.06       451.         0.     0.000  1000.00   0.861s
 EU-154    492.18   123.10       418.       -31.    -0.017    91.13   0.862s
 PA-234    524.99   131.29       909.       -34.    -0.019   127.61   0.871s
 HF-181    531.91   133.02       943.       -34.    -0.019   129.65   0.872s
 CE-144    533.97   133.54       977.       -34.    -0.019   131.84   0.873s
 HF-181    545.02   136.30      1011.       -34.    -0.019   133.64   0.876 
 CO-57     545.72   136.47      1044.       -35.    -0.020   131.12   0.876 
 Tc-99m    561.88   140.51       725.        28.     0.015   138.13   0.880s
 U-235     574.99   143.79       811.       -34.    -0.019    84.02   0.883s
 CE-141    581.61   145.44       717.       -14.    -0.008   267.45   0.885s
 Ba-140    650.54   162.66       453.        28.     0.016   109.32   0.902 
 U-235     653.42   163.38       481.        18.     0.010   178.04   0.903s
 CE-139    663.32   165.85       451.        20.     0.011   151.82   0.905 
 Cf-251    706.34   176.60       293.       -30.    -0.017   103.56   0.916s
 U-235     742.85   185.72       582.         7.     0.004   513.37   0.925 
 TH-229    774.03   193.51       303.       -31.    -0.017   101.68   0.933s
 U-235     821.35   205.33       320.       -32.    -0.018   100.40   0.945s
 TH-229    843.44   210.85       279.        -8.    -0.004   444.88   0.950s
 Cf-251    908.08   227.00       173.        -4.    -0.002   542.79   0.966s
 TH-227    943.98   235.97      1131.        23.     0.013   207.76   0.975s
 PB-212    954.64   238.63       126.       426.     0.237     6.12   0.978D
 PB-214    968.10   242.00       102.       256.     0.142     8.40   0.981D
 EU-152    978.89   244.69      1156.        23.     0.013   208.51   0.984s
 TH-227   1025.11   256.24       128.        20.     0.011   105.83   0.995s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:37:16 AMPage  6
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191206.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cd-113m  1054.97   263.70       203.       -11.    -0.006   185.64   1.002s
 BI-210M  1063.50   265.83       238.        -8.    -0.005   264.27   1.005s
 TL-208   1109.33   277.28       210.       -26.    -0.014    62.77   1.016s
 I-131    1137.41   284.30       192.       -24.    -0.014    65.76   1.022s
 PB-214   1180.99   295.19        89.       488.     0.271     6.20   1.176 
 TL-210   1184.24   296.00      1052.       -21.    -0.011   223.13   1.034s
 PB-212   1199.74   299.87        67.        40.     0.022    42.23   2.494s
 PA-231   1200.53   300.07      1031.       -21.    -0.012   220.08   1.038s
 PA-231   1210.86   302.65      1006.         0.     0.000  1000.00   1.040 
 BA-133   1211.66   302.85      1006.         0.     0.000  1000.00   1.040 
 Ba-140   1219.66   304.85      1006.         0.     0.000  1000.00   1.042s
 BI-210M  1219.85   304.90      1006.         0.     0.000  1000.00   1.042s
 Ir-192   1234.03   308.44      1006.         0.     0.000  1000.00   1.046s
 Ir-192   1266.25   316.49       210.       -19.    -0.011   110.28   1.053s
 CR-51    1280.63   320.08       247.       -14.    -0.008   159.18   1.057s
 La-140   1315.35   328.76       125.        17.     0.010   124.03   1.065s
 Cf-249   1334.08   333.44       117.         3.     0.001   762.40   1.070s
 AC-228   1354.77   338.61        39.        86.     0.048    16.34   0.935 
 Cs-136   1362.62   340.57       325.        15.     0.008   170.01   1.077s
 EU-152   1377.49   344.29       368.       -22.    -0.012   125.70   1.080s
 HF-181   1383.66   345.83       308.        -4.    -0.002   314.69   1.082s
 PB-214   1408.03   351.92        77.       889.     0.494     4.01   1.098 
 BA-133   1424.36   356.00      1040.       -10.    -0.006   435.55   1.091s
 I-131    1458.32   364.48        62.        13.     0.007   119.95   1.099s
 BA-133   1535.78   383.84       180.        17.     0.009   114.77   1.117s
 Cf-249   1552.22   387.95       241.       -21.    -0.011   108.65   1.121s
 SN-113   1567.19   391.69       225.         6.     0.003   363.99   1.125s
 SB-125   1711.99   427.88        80.         4.     0.002   440.64   1.158s
 AG-108M  1736.25   433.94        60.        10.     0.005   160.01   1.164s
 PM-146   1816.05   453.88        76.        14.     0.008   124.93   1.182s
 SB-125   1854.01   463.37        76.        25.     0.014    54.14   1.191s
 Ir-192   1872.79   468.06       139.        10.     0.005   172.91   1.195s
 BE-7     1910.94   477.59        79.        14.     0.008    94.33   1.204s
 HF-181   1928.56   482.00       168.       -20.    -0.011    95.69   1.208 
 La-140   1948.65   487.02        52.         9.     0.005   160.38   1.212s
 RU-103   1988.80   497.05        68.        -3.    -0.002   541.26   1.221s
 RH-106   2048.06   511.86        93.        89.     0.049    18.71   2.485s
 Kr-85    2056.53   513.98       171.        12.     0.007   152.48   1.237s
 Nd-147   2124.62   531.00        52.        -6.    -0.003   238.82   1.252s
 Ba-140   2149.67   537.26        45.         2.     0.001   606.84   1.258s
 CS-134   2253.60   563.24        72.       -15.    -0.009    85.87   1.280s
 CS-134   2277.94   569.32        78.        -8.    -0.004   160.08   1.286s
 PA-234   2278.54   569.47       102.       -12.    -0.007   117.98   1.286s
 BI-207   2279.47   569.70        79.        17.     0.009    78.93   1.286s
 TL-208   2333.10   583.11        32.       149.     0.083    11.47   0.940s
 SB-125   2402.69   600.50       780.        14.     0.008   289.70   1.313s
 SB-124   2411.61   602.73       794.        13.     0.007   296.81   1.315 
 CS-134   2419.53   604.71       808.         8.     0.004   498.50   1.317s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:37:16 AMPage  7
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191206.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-214   2438.39   609.42        46.       610.     0.339     4.76   1.291 
 RU-103   2441.89   610.30       816.         0.     0.000  1000.00   1.322s
 AG-108M  2457.82   614.28       816.         0.     0.000  1000.00   1.325s
 RH-106   2488.37   621.92        61.       -17.    -0.010    94.87   1.332s
 SB-125   2544.26   635.89        58.        -3.    -0.002   910.25   1.344s
 I-131    2548.61   636.97        80.       -16.    -0.009    85.71   1.345s
 CS-137   2647.36   661.66        22.         5.     0.003   178.73   1.366s
 PM-144   2786.90   696.54        53.        -9.    -0.005   109.02   1.395s
 NB-94    2811.25   702.63        70.        -4.    -0.002   258.47   1.400s
 SB-124   2891.88   722.79       125.       -12.    -0.006   138.48   1.417s
 AG-108M  2892.48   722.94       136.         0.     0.000  1000.00   1.417s
 EU-154   2894.17   723.36       136.         0.     0.000  1000.00   1.418s
 BI-212   2909.41   727.17       133.         0.     0.000  1000.00   1.421 
 PM-146   2943.61   735.72        18.         1.     0.001   605.64   1.428s
 PM-146   2989.37   747.16        31.         2.     0.001   518.64   1.437s
 ZR-95    3027.65   756.73        39.        -7.    -0.004   185.99   1.445s
 AG-110M  3056.50   763.94        65.       -17.    -0.009    71.32   1.451s
 NB-95    3063.89   765.79       144.       -20.    -0.011    89.78   1.453s
 PA-234M  3066.38   766.41       118.        19.     0.011    84.53   1.453 
 EU-152   3116.41   778.92        37.        -4.    -0.002   302.94   1.463s
 BI-212   3142.41   785.42        70.        -6.    -0.004   176.94   1.468s
 CS-134   3184.20   795.87        68.        11.     0.006   110.22   1.477s
 TL-210   3199.12   799.60        79.         0.     0.000  1000.00   1.480s
 CS-134   3208.53   801.95        82.         1.     0.001   962.42   1.482s
 CO-58    3243.82   810.78        19.        17.     0.009    43.83   1.489s
 La-140   3263.80   815.77        36.         7.     0.004   121.20   1.493s
 Cs-136   3274.72   818.50        83.       -13.    -0.007   105.14   1.495s
 MN-54    3340.10   834.85        61.       -14.    -0.008    82.49   1.508s
 TL-208   3442.95   860.56        33.        27.     0.015    48.31   1.529 
 NB-94    3485.08   871.10        70.       -19.    -0.010    68.03   1.537s
 EU-154   3493.61   873.23        93.        -6.    -0.004   213.14   1.539s
 PA-234   3522.80   880.53        52.        12.     0.007    89.47   1.544s
 PA-234   3533.64   883.24        64.         6.     0.004   182.67   1.547s
 AG-110M  3539.41   884.68        92.       -15.    -0.008    92.61   1.547s
 Sc-46    3557.79   889.28        87.       -15.    -0.008    91.02   1.551s
 Y-88     3592.83   898.04        42.        -4.    -0.002   285.30   1.558s
 AC-228   3644.98   911.08         0.       101.     0.056    10.01   1.077s
 AG-110M  3750.60   937.49        89.       -24.    -0.013    85.47   1.589s
 PA-234   3784.70   946.02        23.        -3.    -0.002   298.33   1.595s
 EU-152   3857.05   964.11       101.        13.     0.007   117.06   1.609s
 AC-228   3876.45   968.96         6.        63.     0.035    14.63   1.419 
 EU-154   3985.88   996.33        40.        -5.    -0.003   281.66   1.633s
 PA-234M  4004.55  1001.00        76.        15.     0.008    87.37   1.636 
 EU-154   4019.65  1004.77        74.        11.     0.006   115.15   1.639 
 Cs-136   4192.77  1048.07        54.       -17.    -0.010    64.28   1.671s
 RH-106   4201.93  1050.36        63.        11.     0.006   109.45   1.673s
 BI-207   4255.11  1063.66        15.        10.     0.006    89.76   1.682 
 Ga-68    4310.04  1077.40        15.         7.     0.004   127.38   1.692s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:37:16 AMPage  8
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191206.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 FE-59    4397.41  1099.25        35.       -16.    -0.009    86.59   1.708s
 EU-152   4448.68  1112.07       177.        -8.    -0.004   237.83   1.717s
 ZN-65    4462.56  1115.55       169.         0.     0.000  1000.00   1.720s
 BI-214   4481.81  1120.36         1.       144.     0.080     8.36   1.697 
 Sc-46    4482.57  1120.55       169.         0.     0.000  1000.00   1.723 
 Ta-182   4485.56  1121.30       193.       -13.    -0.007   149.14   1.724 
 CO-60    4693.21  1173.24         6.        12.     0.007    49.30   1.760s
 Ta-182   4756.42  1189.05        25.         3.     0.002   370.93   1.771 
 Ta-182   4885.79  1221.41        16.        11.     0.006    89.59   1.793 
 Co-56    4953.23  1238.28        16.        50.     0.028    23.09   1.804s
 NA-22    5098.13  1274.53        16.        -3.    -0.002   197.20   1.828s
 EU-154   5098.17  1274.54        19.         0.     0.000  1000.00   1.828s
 FE-59    5166.35  1291.60        21.        -7.    -0.004   147.85   1.840s
 TL-210   5251.91  1313.00        11.         9.     0.005    88.00   1.854s
 CO-60    5329.85  1332.50         6.        12.     0.007    51.99   1.866s
 AG-110M  5536.88  1384.30        16.         4.     0.002   232.74   1.899s
 EU-152   5631.62  1408.00         5.        18.     0.010    38.06   1.914s
 K-40     5843.70  1461.07         3.       109.     0.060     9.89   1.971 
 La-140   6383.73  1596.21        29.       -14.    -0.008    79.29   2.024s
 SB-124   6762.39  1690.98        17.        -7.    -0.004   143.21   2.076s
 BI-214   7057.32  1764.81         2.       103.     0.057    10.04   1.565s
 Co-56    7083.46  1771.35       116.        -4.    -0.002   341.02   2.117s
 Y-88     7341.96  1836.06         0.         9.     0.005    33.80   2.149s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   5.6274E+00                                      5.31E+01             
                           477.60 5.627E+00 ?(  1.787E+01 9.43E+01 1.05E+01 G  
 
NA-22    C  -2.9130E-01                                      9.50E+02             
                          1274.53-2.913E-01 ?(  2.073E+00 1.97E+02 9.99E+01 G  
 
K-40     N   1.1090E+02                                      4.66E+11             
                          1460.83 1.109E+02  (P 1.140E+01 9.89E+00 1.07E+01 G  
 
Sc-46    F  -1.0844E+00                                      8.38E+01             
                           889.28-1.084E+00 ?(  3.314E+00 9.10E+01 1.00E+02 G  
                          1120.55 0.000E+00 +   5.512E+00 1.00E+03 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:37:16 AMPage  9
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191206.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CR-51    F  -4.3555E+00                                      2.77E+01             
                           320.08-4.355E+00  (  2.336E+01 1.59E+02 9.94E+00 G  
 
MN-54    C  -9.4509E-01                                      3.12E+02             
                           834.85-9.451E-01 ?(P 2.658E+00 8.25E+01 1.00E+02 G  
 
FE-59    F  -2.3815E+00                                      4.45E+01             
                          1099.25-2.381E+00 ?(  4.592E+00 8.66E+01 5.65E+01 G  
                          1291.60-1.666E+00 +   5.505E+00 1.48E+02 4.32E+01 G  
 
Co-56    C   2.8754E+00                                      7.73E+01             
                           846.77 4.591E-02 %(  1.737E+00 1.54E+03 9.99E+01 G  
                          1238.28 7.155E+00  (P 3.068E+00 2.31E+01 6.61E+01 G  
                          1037.84 3.569E-01 % P 1.513E+01 1.79E+03 1.41E+01 G  
                          1771.35-3.724E+00 +   4.368E+01 3.41E+02 1.55E+01  A 
 
CO-58    C   1.1281E+00                                      7.09E+01             
                           810.78 1.128E+00 ?(  1.536E+00 4.38E+01 9.95E+01 G  
 
CO-60    F   1.1828E+00                                      1.93E+03             
                          1332.50 1.236E+00 ?(P 1.397E+00 5.20E+01 1.00E+02 G  
                          1173.24 1.130E+00 ?(P 1.239E+00 4.93E+01 9.99E+01 G  
 
NB-94    I  -2.2172E-01                                      7.41E+06             
                           702.63-2.217E-01 &(P 2.502E+00 2.58E+02 9.79E+01 G  
                           871.10-1.306E+00 +   2.942E+00 6.80E+01 9.99E+01 G  
 
ZR-95    I  -8.0510E-01                                      6.40E+01             
                           756.73-8.051E-01 ?(  3.659E+00 1.86E+02 5.45E+01 G  
                           724.20 1.140E-01 %   7.733E+00 1.96E+03 4.42E+01 G  
 
NB-95    I  -1.2363E+00                                      6.40E+01             
                           765.79-1.236E+00 ?(  3.711E+00 8.98E+01 9.98E+01 G  
 
RU-103   I  -1.4548E-01                                      3.93E+01             
                           497.05-1.455E-01 ?(  1.995E+00 5.41E+02 9.09E+01 G  
                           610.30 0.000E+00 +   1.236E+02 1.00E+03 5.75E+00 GA 
 
RH-106   I  -3.3578E-01                                      3.74E+02             
                           621.92-9.273E+00 ?(  2.088E+01 9.49E+01 9.93E+00 G  
                          1050.36 5.655E+01 ?(P 2.101E+02 1.09E+02 1.56E+00 G  
                           511.86 2.003E+01     1.078E+01 1.87E+01 2.00E+01 GA 
 
AG-108M  C   4.2157E-01                                      1.53E+05             
                           433.94 4.216E-01 ?(P 1.692E+00 1.60E+02 9.05E+01 G  
                           722.94 0.000E+00 -   3.791E+00 1.00E+03 9.08E+01 G  
                           614.28 0.000E+00 -   7.953E+00 1.00E+03 8.98E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:37:16 AMPage 10
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191206.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-110M  F  -1.4947E+00                                      2.50E+02             
                           884.68-1.495E+00 ?(  4.649E+00 9.26E+01 7.27E+01 G  
                           657.76-1.962E-02 %   2.427E+00 3.51E+03 9.46E+01 G  
                           937.49-5.250E+00 +   1.016E+01 8.55E+01 3.44E+01 G  
                          1384.30 1.713E+00 +   9.144E+00 2.33E+02 2.43E+01 G  
                           763.94-4.817E+00 +   1.141E+01 7.13E+01 2.23E+01 G  
 
SN-113   F   3.3093E-01                                      1.15E+02             
                           391.69 3.309E-01 ?(  4.097E+00 3.64E+02 6.40E+01 G  
 
SB-124   F   7.1070E-01                                      6.02E+01             
                           602.73 7.107E-01 &(P 7.064E+00 2.97E+02 9.83E+01 G  
                          1690.98-1.804E+00 +   5.650E+00 1.43E+02 4.78E+01 G  
                           722.79-6.505E+00 +   3.052E+01 1.38E+02 1.08E+01 G  
 
SB-125   I   3.2486E+00                                      1.01E+03             
                           427.88 5.257E-01 &(  5.834E+00 4.41E+02 2.96E+01 G  
                           600.50 3.959E+00 ?(  3.841E+01 2.90E+02 1.79E+01 G  
                           635.89-1.530E+00 + P 1.832E+01 9.10E+02 1.13E+01 G  
                           463.37 9.735E+00 ?(  1.719E+01 5.41E+01 1.05E+01 G  
 
I-131    I   5.2782E-01                                      8.02E+00             
                           364.48 5.278E-01 ?(  1.646E+00 1.20E+02 8.17E+01 G  
                           284.30-1.101E+01 + P 3.038E+01 6.58E+01 6.14E+00 G  
                           636.97-1.172E+01 +   3.367E+01 8.57E+01 7.17E+00 G  
 
Gd-153   F   1.5929E+00                                      2.42E+02             
                            97.50 1.294E+00  (  4.892E+00 1.13E+02 3.00E+01 G  
                           103.20 2.004E+00 ?(  7.891E+00 1.18E+02 2.18E+01 G  
 
Ga-68    C   2.0879E+01                                      4.71E-02             
                          1077.40 2.088E+01 ?(  6.192E+01 1.27E+02 3.30E+00 G  
 
Tc-99m   I   5.2300E-01                                      2.51E-01             
                           140.51 5.230E-01 &(  2.409E+00 1.38E+02 8.93E+01 G  
 
BA-133   F  -5.6490E-01                                      3.85E+03             
                           356.00-5.649E-01 ?(  8.233E+00 4.36E+02 6.20E+01 G  
                           302.85 0.000E+00 &   2.397E+01 1.00E+03 1.83E+01 G  
                           383.84 6.734E+00 ?   2.597E+01 1.15E+02 8.94E+00 GA 
                            80.99-2.032E+00 + P 6.120E+00 7.94E+01 3.41E+01 GA 
 
CS-134   I   6.3915E-01                                      7.54E+02             
                           795.87 8.403E-01 ?(  3.143E+00 1.10E+02 8.55E+01 G  
                           604.71 4.300E-01 ?(  7.189E+00 4.98E+02 9.76E+01 G  
                           569.32-2.568E+00 +   1.408E+01 1.60E+02 1.54E+01 G  
                           801.95 1.009E+00 &(  3.392E+01 9.62E+02 8.69E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:37:16 AMPage 11
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191206.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           563.24-8.992E+00 + P 2.481E+01 8.59E+01 8.35E+00 G  
 
CS-137   I   3.4519E-01                                      1.10E+04             
                           661.66 3.452E-01 ?(P 1.611E+00 1.79E+02 8.52E+01 G  
 
CE-139   F   4.4386E-01                                      1.38E+02             
                           165.85 4.439E-01 ?(  2.256E+00 1.52E+02 7.99E+01 G  
 
Ba-140   I   1.9637E+00                                      1.28E+01             
                           537.26 4.176E-01 &(P 6.540E+00 6.07E+02 2.44E+01 G  
                           162.66 8.027E+00 &(P 2.925E+01 1.09E+02 6.22E+00 G  
                           304.85 0.000E+00 -   1.030E+02 1.00E+03 4.29E+00 G  
 
La-140   I  -1.6719E+00                                      1.28E+01             
                          1596.21-1.672E+00 ?(P 3.398E+00 7.93E+01 9.54E+01 G  
                           487.02 8.572E-01 +   3.459E+00 1.60E+02 4.55E+01 G  
                           328.76 2.644E+00 + P 8.431E+00 1.24E+02 2.03E+01 G  
                           815.77 2.103E+00 +   8.778E+00 1.21E+02 2.33E+01 G  
 
CE-141   I  -4.8961E-01                                      3.25E+01             
                           145.44-4.896E-01 &(  4.387E+00 2.67E+02 4.82E+01 G  
 
CE-144   I  -4.8577E+00                                      2.85E+02             
                           133.54-4.858E+00 &(  2.131E+01 1.32E+02 1.11E+01 G  
 
PM-144   C  -5.1339E-01                                      3.63E+02             
                           696.54-5.134E-01 &(P 2.157E+00 1.09E+02 9.90E+01 G  
                           618.06-2.251E-02 % P 7.249E+00 6.89E+03 9.91E+01 G  
 
EU-152   F   2.9609E+00                                      4.94E+03             
                           121.78-8.136E-02 %(  5.506E+00 2.00E+03 2.86E+01 G  
                           344.29-2.683E+00 +   1.128E+01 1.26E+02 2.65E+01 G  
                          1112.07-5.073E+00 +   4.103E+01 2.38E+02 1.36E+01 G  
                           778.92-2.149E+00 +   1.546E+01 3.03E+02 1.29E+01 G  
                           964.11 6.569E+00  (  2.601E+01 1.17E+02 1.46E+01 G  
                           244.69 7.478E+00 ?(P 5.200E+01 2.09E+02 7.58E+00 G  
                          1408.00 8.876E+00 ?   6.769E+00 3.81E+01 2.10E+01 GA 
 
EU-154   I   6.6227E-01                                      3.14E+03             
                           123.10-1.179E+00 ?(P 3.732E+00 9.11E+01 4.08E+01 G  
                          1274.54 0.000E+00 +   6.349E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 +   1.704E+01 1.00E+03 2.02E+01 G  
                           873.23-3.737E+00 +   2.736E+01 2.13E+02 1.23E+01 G  
                          1004.77 4.832E+00  (  1.889E+01 1.15E+02 1.80E+01 G  
                           996.33-3.721E+00 +   2.395E+01 2.82E+02 1.06E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:37:16 AMPage 12
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191206.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I  -1.2625E+00                                      1.81E+03             
                           105.31-1.263E+00 *(P 1.023E+01 1.62E+02 2.12E+01 G  
                            86.54-1.906E+00 +   1.024E+01 1.62E+02 3.07E+01 G  
 
HF-181   F  -1.0516E+00                                      4.24E+01             
                           482.00-1.052E+00 ?(  3.367E+00 9.57E+01 8.05E+01 G  
                           133.02-1.242E+00 +   5.357E+00 1.30E+02 4.33E+01 G  
                           345.83-9.640E-01 & P 1.828E+01 3.15E+02 1.51E+01 G  
                           136.30-9.315E+00 &   4.142E+01 1.34E+02 5.85E+00 G  
 
Ta-182   F   1.5089E-01                                      1.14E+02             
                          1121.30-3.344E+00  (  1.683E+01 1.49E+02 3.49E+01 G  
                          1221.41 3.742E+00  (  7.403E+00 8.96E+01 2.70E+01 G  
                          1189.05 1.695E+00  (  1.470E+01 3.71E+02 1.62E+01 G  
 
Hg-203   F  -5.5821E-02                                      4.66E+01             
                           279.20-5.582E-02 &(  2.652E+00 1.39E+03 8.15E+01 G  
 
TL-208   N   8.8783E+00                                      6.98E+02             
                           583.02 8.878E+00  (P 1.733E+00 1.15E+01 8.45E+01 G  
                           277.28-1.098E+01 & P 3.017E+01 6.28E+01 6.31E+00 G  
                           860.56 1.535E+01 +   1.648E+01 4.83E+01 1.24E+01 G  
 
PM-146   C   6.5444E-01                                      2.02E+03             
                           453.88 8.795E-01  (P 2.725E+00 1.25E+02 6.50E+01 G  
                           747.16 4.001E-01 ?(P 5.208E+00 5.19E+02 3.40E+01 G  
                           735.72 3.886E-01 ?(P 6.102E+00 6.06E+02 2.25E+01 G  
 
Y-88     F   1.1889E+00                                      1.07E+02             
                          1836.06 1.189E+00 ?(P 9.809E-01 3.38E+01 9.92E+01 G  
                           898.04-3.102E-01 - P 2.540E+00 2.85E+02 9.37E+01 G  
 
Cd-113m     -4.7705E+03                                      5.33E+03             
                           263.70-4.770E+03 &(  2.997E+04 1.86E+02 6.00E-03   K
 
Cd-109   F  -1.5732E+01                                      4.53E+02             
                            88.04-1.573E+01 ?(  8.167E+01 1.56E+02 3.79E+00 G  
 
Cf-251   T  -3.2847E+00                                      3.28E+05             
                           176.60-3.285E+00 ?(  9.065E+00 1.04E+02 1.70E+01 G  
                           227.00-1.581E+00 +   2.337E+01 5.43E+02 6.30E+00 GA 
 
Cf-249   T  -1.1209E+00                                      1.28E+05             
                           387.95-1.121E+00 *(  4.077E+00 1.09E+02 6.60E+01 G  
                           333.44 5.436E-01 +   1.084E+01 7.62E+02 1.55E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:37:16 AMPage 13
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191206.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sn-126       5.0210E+00                                      3.65E+07             
                            87.57-1.593E+00 -   8.372E+00 1.58E+02 3.75E+01 GA 
                            64.28 5.021E+00  (  2.515E+01 1.50E+02 9.70E+00 G  
                            86.94-6.621E+00 +   3.521E+01 1.60E+02 9.04E+00 GA 
 
PB-210   N   7.3649E+01                                      8.14E+03             
                            46.54 7.365E+01  (P 5.019E+01 2.66E+01 4.25E+00 G  
 
PB-212   N   2.3560E+01                                      6.98E+02             
                           238.63 2.356E+01  (P 3.045E+00 6.12E+00 4.33E+01 G  
                           300.03 3.531E+01 + P 3.607E+01 4.22E+01 3.28E+00 GA 
 
PB-214   N   7.6131E+01                                      5.84E+05             
                           351.93 7.814E+01  (P 3.844E+00 4.01E+00 3.76E+01 G  
                           295.09 7.221E+01  (P 6.911E+00 6.20E+00 1.93E+01 G  
                           242.00 8.334E+01     1.627E+01 8.40E+00 7.43E+00 GA 
 
BI-207   C   9.6990E-01                                      1.18E+04             
                          1063.66 1.133E+00 ?(  2.322E+00 8.98E+01 7.45E+01 G  
                           569.70 8.456E-01 &(  2.228E+00 7.89E+01 9.77E+01 G  
 
U-235    N  -5.0581E+00                                      2.57E+11             
                           143.79-5.058E+00  (P 2.036E+01 8.40E+01 1.10E+01 G  
                           205.33-1.360E+01 +   3.634E+01 1.00E+02 5.01E+00 G  
                           163.38 6.200E+00 +   3.700E+01 1.78E+02 5.08E+00 G  
                           185.72 2.404E-01 +   4.152E+00 5.13E+02 5.40E+01 GA 
 
BI-214   N   6.9208E+01                                      5.84E+05             
                           609.31 6.921E+01  (P 3.871E+00 4.76E+00 4.61E+01 G  
                          1120.29 8.325E+01 + P 4.249E+00 8.36E+00 1.51E+01 G  
                          1764.49 8.547E+01 + P 7.572E+00 1.00E+01 1.54E+01 G  
 
BI-210M  T  -4.3659E-01                                      1.10E+09             
                           265.83-4.366E-01 ?(  3.911E+00 2.64E+02 5.00E+01 G  
                           304.90 0.000E+00 +   1.578E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   2.5616E+01                                      2.10E+03             
                           911.07 2.540E+01  (P 1.860E+00 1.00E+01 2.90E+01 G  
                           968.97 2.788E+01  (P 6.169E+00 1.46E+01 1.75E+01 G  
                           338.32 2.286E+01  (P 8.497E+00 1.63E+01 1.20E+01 G  
                            93.35 1.018E+01 -   5.255E+01 1.55E+02 5.56E+00 XA 
 
TH-227   N   5.5254E+00                                      7.95E+03             
                           256.24 7.433E+00 &(  2.015E+01 1.06E+02 7.00E+00 G  
                           235.97 4.440E+00 &(  3.076E+01 2.08E+02 1.23E+01 G  
                            50.14-9.686E+00 +   3.868E+01 1.20E+02 8.00E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:37:16 AMPage 14
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191206.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-229   N  -1.4176E+01                                      2.68E+06             
                           193.51-1.418E+01 ?(  3.839E+01 1.02E+02 4.40E+00 G  
                           210.85-5.843E+00 + P 5.825E+01 4.45E+02 2.99E+00 G  
 
TH-234   N   4.9851E+01                                      1.63E+12             
                            92.59 4.985E+01  (P 2.380E+01 1.59E+01 5.58E+00 G  
                            63.29 7.661E+01 + P 3.966E+01 1.93E+01 3.81E+00 G  
 
PA-233   C   4.1553E-02                                      7.82E+08             
                           312.01 4.155E-02 %(  1.247E+01 8.95E+03 3.60E+01 G  
                           300.18-1.998E+00 %   7.048E+01 1.05E+03 6.20E+00 G  
 
PA-234   N  -2.9950E-01                                      1.63E+12             
                           131.29-2.966E+00 ?(  1.260E+01 1.28E+02 1.80E+01 G  
                           946.02-1.905E+00 & P 1.423E+01 2.98E+02 1.34E+01 G  
                           569.47-7.527E+00 &   3.004E+01 1.18E+02 8.20E+00 G  
                           883.24 4.701E+00 ?(  2.963E+01 1.83E+02 9.60E+00 G  
                           880.53 1.423E+01 ?   4.292E+01 8.95E+01 6.00E+00 GA 
 
PA-234M  N   2.0958E+02                                      1.63E+12             
                          1001.00 1.402E+02  (P 4.111E+02 8.74E+01 8.37E-01 G  
                           766.41 4.070E+02  (  1.149E+03 8.45E+01 2.94E-01 G  
 
AM-241   T  -6.9333E-01                                      1.58E+05             
                            59.54-6.933E-01  (P 6.233E+00 2.38E+02 3.59E+01 G  
 
Np-237   F  -4.6464E+00                                      2.14E+06             
                            86.49-4.646E+00 &(  2.550E+01 1.65E+02 1.31E+01 G  
 
Ir-192   F  -1.1788E-01                                      7.40E+01             
                           316.49-6.609E-01 ?(  2.443E+00 1.10E+02 8.70E+01 G  
                           468.06 7.954E-01 ?(  4.674E+00 1.73E+02 5.18E+01 G  
                           308.44 0.000E+00 &   1.405E+01 1.00E+03 3.18E+01 G  
 
Cs-136   F  -2.4761E-01                                      1.30E+01             
                           818.50-8.517E-01 ?(  3.026E+00 1.05E+02 1.00E+02 G  
                          1048.07-1.793E+00 &   3.803E+00 6.43E+01 8.00E+01 G  
                           340.57 1.041E+00 ?(  5.948E+00 1.70E+02 4.69E+01 G  
 
Np-239   T  -1.0817E+00                                      2.36E+00             
                           103.70 5.295E-01 ?   7.343E+00 4.12E+02 2.40E+01 X  
                           106.13-1.082E+00 &(  9.812E+00 2.71E+02 2.27E+01 G  
                            99.50-2.922E+00 +   1.113E+01 1.14E+02 1.50E+01 X  
 
Nd-147      -2.1498E+00                                      1.11E+01             
                           531.00-2.150E+00 &(  1.301E+01 2.39E+02 1.30E+01 G  
                            91.10-3.364E-01 +   1.067E+01 9.50E+02 2.83E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:37:16 AMPage 15
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191206.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Kr-85    I   1.3001E+02                                      3.92E+03             
                           513.98 1.300E+02 ?(  6.703E+02 1.52E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       551.       -28.    -0.016   119.77  -9.686E+00   
 AM-241      59.54       454.       -11.    -0.006   237.90  -6.933E-01  P
 BA-133      80.99       684.       -41.    -0.023    79.42  -2.032E+00  P
 Np-237      86.49      1913.       -38.    -0.021   165.14  -4.646E+00   
 EU-155      86.54      1691.       -36.    -0.020   161.60  -1.906E+00   
 Cd-109      88.04      1665.       -37.    -0.021   156.19  -1.573E+01   
 Nd-147      91.10      1628.        -6.    -0.003   950.18  -3.364E-01   
 Gd-153      97.50       388.        25.     0.014   113.21   1.294E+00   
 Np-239      99.50       510.       -28.    -0.016   114.31  -2.922E+00   
 Gd-153     103.20       548.        28.     0.016   118.10   2.004E+00   
 Np-239     103.70       577.         8.     0.005   412.42   5.295E-01   
 EU-155     105.31       883.       -17.    -0.010   161.62  -1.263E+00  P
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:37:16 AMPage 16
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191206.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-239     106.13       934.       -16.    -0.009   271.28  -1.082E+00   
 EU-154     123.10       418.       -31.    -0.017    91.13  -1.179E+00  P
 PA-234     131.29       909.       -34.    -0.019   127.61  -2.966E+00   
 HF-181     133.02       943.       -34.    -0.019   129.65  -1.242E+00   
 CE-144     133.54       977.       -34.    -0.019   131.84  -4.858E+00   
 HF-181     136.30      1011.       -34.    -0.019   133.64  -9.315E+00   
 CO-57      136.47      1044.       -35.    -0.020   131.12  -5.289E+00   
 Tc-99m     140.51       725.        28.     0.015   138.13   5.230E-01   
 U-235      143.79       811.       -34.    -0.019    84.02  -5.058E+00  P
 CE-141     145.44       717.       -14.    -0.008   267.45  -4.896E-01   
 Ba-140     162.66       453.        28.     0.016   109.32   8.027E+00  P
 U-235      163.38       481.        18.     0.010   178.04   6.200E+00   
 CE-139     165.85       451.        20.     0.011   151.82   4.439E-01   
 Cf-251     176.60       293.       -30.    -0.017   103.56  -3.285E+00   
 U-235      185.72       582.         7.     0.004   513.37   2.404E-01   
 TH-229     193.51       303.       -31.    -0.017   101.68  -1.418E+01   
 U-235      205.33       320.       -32.    -0.018   100.40  -1.360E+01   
 TH-229     210.85       279.        -8.    -0.004   444.88  -5.843E+00  P
 Cf-251     227.00       173.        -4.    -0.002   542.79  -1.581E+00   
 TH-227     235.97      1131.        23.     0.013   207.76   4.440E+00   
 EU-152     244.69      1156.        23.     0.013   208.51   7.478E+00  P
 TH-227     256.24       128.        20.     0.011   105.83   7.433E+00   
 Cd-113m    263.70       203.       -11.    -0.006   185.64  -4.770E+03   
 BI-210M    265.83       238.        -8.    -0.005   264.27  -4.366E-01   
 I-131      284.30       192.       -24.    -0.014    65.76  -1.101E+01  P
 TL-210     296.00      1052.       -21.    -0.011   223.13  -7.487E-01   
 PA-231     300.07      1031.       -21.    -0.012   220.08  -2.442E+01   
 Ir-192     316.49       210.       -19.    -0.011   110.28  -6.609E-01   
 CR-51      320.08       247.       -14.    -0.008   159.18  -4.355E+00   
 La-140     328.76       125.        17.     0.010   124.03   2.644E+00  P
 Cf-249     333.44       117.         3.     0.001   762.40   5.436E-01   
 Cs-136     340.57       325.        15.     0.008   170.01   1.041E+00   
 EU-152     344.29       368.       -22.    -0.012   125.70  -2.683E+00   
 HF-181     345.83       308.        -4.    -0.002   314.69  -9.640E-01  P
 BA-133     356.00      1040.       -10.    -0.006   435.55  -5.649E-01   
 I-131      364.48        62.        13.     0.007   119.95   5.278E-01   
 BA-133     383.84       180.        17.     0.009   114.77   6.734E+00   
 Cf-249     387.95       241.       -21.    -0.011   108.65  -1.121E+00   
 SN-113     391.69       225.         6.     0.003   363.99   3.309E-01   
 SB-125     427.88        80.         4.     0.002   440.64   5.257E-01   
 AG-108M    433.94        60.        10.     0.005   160.01   4.216E-01  P
 PM-146     453.88        76.        14.     0.008   124.93   8.795E-01  P
 SB-125     463.37        76.        25.     0.014    54.14   9.735E+00   
 Ir-192     468.06       139.        10.     0.005   172.91   7.954E-01   
 BE-7       477.59        79.        14.     0.008    94.33   5.627E+00   
 HF-181     482.00       168.       -20.    -0.011    95.69  -1.052E+00   
 La-140     487.02        52.         9.     0.005   160.38   8.572E-01   
 RU-103     497.05        68.        -3.    -0.002   541.26  -1.455E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:37:16 AMPage 17
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191206.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RH-106     511.86        93.        89.     0.049    18.71   2.003E+01   
 Kr-85      513.98       171.        12.     0.007   152.48   1.300E+02   
 Nd-147     531.00        52.        -6.    -0.003   238.82  -2.150E+00   
 Ba-140     537.26        45.         2.     0.001   606.84   4.176E-01  P
 CS-134     563.24        72.       -15.    -0.009    85.87  -8.992E+00  P
 CS-134     569.32        78.        -8.    -0.004   160.08  -2.568E+00   
 PA-234     569.47       102.       -12.    -0.007   117.98  -7.527E+00   
 BI-207     569.70        79.        17.     0.009    78.93   8.456E-01   
 SB-125     600.50       780.        14.     0.008   289.70   3.959E+00   
 SB-124     602.73       794.        13.     0.007   296.81   7.107E-01  P
 CS-134     604.71       808.         8.     0.004   498.50   4.300E-01   
 RH-106     621.92        61.       -17.    -0.010    94.87  -9.273E+00   
 SB-125     635.89        58.        -3.    -0.002   910.25  -1.530E+00  P
 I-131      636.97        80.       -16.    -0.009    85.71  -1.172E+01   
 CS-137     661.66        22.         5.     0.003   178.73   3.452E-01  P
 PM-144     696.54        53.        -9.    -0.005   109.02  -5.134E-01  P
 NB-94      702.63        70.        -4.    -0.002   258.47  -2.217E-01  P
 SB-124     722.79       125.       -12.    -0.006   138.48  -6.505E+00   
 PM-146     735.72        18.         1.     0.001   605.64   3.886E-01  P
 PM-146     747.16        31.         2.     0.001   518.64   4.001E-01  P
 ZR-95      756.73        39.        -7.    -0.004   185.99  -8.051E-01   
 AG-110M    763.94        65.       -17.    -0.009    71.32  -4.817E+00   
 NB-95      765.79       144.       -20.    -0.011    89.78  -1.236E+00   
 EU-152     778.92        37.        -4.    -0.002   302.94  -2.149E+00   
 BI-212     785.42        70.        -6.    -0.004   176.94  -3.262E+01  P
 CS-134     795.87        68.        11.     0.006   110.22   8.403E-01   
 CS-134     801.95        82.         1.     0.001   962.42   1.009E+00   
 CO-58      810.78        19.        17.     0.009    43.83   1.128E+00   
 La-140     815.77        36.         7.     0.004   121.20   2.103E+00   
 Cs-136     818.50        83.       -13.    -0.007   105.14  -8.517E-01   
 MN-54      834.85        61.       -14.    -0.008    82.49  -9.451E-01  P
 NB-94      871.10        70.       -19.    -0.010    68.03  -1.306E+00   
 EU-154     873.23        93.        -6.    -0.004   213.14  -3.737E+00   
 PA-234     880.53        52.        12.     0.007    89.47   1.423E+01   
 PA-234     883.24        64.         6.     0.004   182.67   4.701E+00   
 AG-110M    884.68        92.       -15.    -0.008    92.61  -1.495E+00   
 Sc-46      889.28        87.       -15.    -0.008    91.02  -1.084E+00   
 AG-110M    937.49        89.       -24.    -0.013    85.47  -5.250E+00   
 PA-234     946.02        23.        -3.    -0.002   298.33  -1.905E+00  P
 EU-152     964.11       101.        13.     0.007   117.06   6.569E+00   
 EU-154     996.33        40.        -5.    -0.003   281.66  -3.721E+00   
 EU-154    1004.77        74.        11.     0.006   115.15   4.832E+00   
 Cs-136    1048.07        54.       -17.    -0.010    64.28  -1.793E+00   
 RH-106    1050.36        63.        11.     0.006   109.45   5.655E+01  P
 BI-207    1063.66        15.        10.     0.006    89.76   1.133E+00   
 Ga-68     1077.40        15.         7.     0.004   127.38   2.088E+01   
 FE-59     1099.25        35.       -16.    -0.009    86.59  -2.381E+00   
 EU-152    1112.07       177.        -8.    -0.004   237.83  -5.073E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:37:16 AMPage 18
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191206.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ta-182    1121.30       193.       -13.    -0.007   149.14  -3.344E+00   
 CO-60     1173.24         6.        12.     0.007    49.30   1.130E+00  P
 Ta-182    1189.05        25.         3.     0.002   370.93   1.695E+00   
 Ta-182    1221.41        16.        11.     0.006    89.59   3.742E+00   
 NA-22     1274.53        16.        -3.    -0.002   197.20  -2.913E-01   
 FE-59     1291.60        21.        -7.    -0.004   147.85  -1.666E+00   
 TL-210    1313.00        11.         9.     0.005    88.00   4.315E+00   
 CO-60     1332.50         6.        12.     0.007    51.99   1.236E+00  P
 AG-110M   1384.30        16.         4.     0.002   232.74   1.713E+00   
 EU-152    1408.00         5.        18.     0.010    38.06   8.876E+00   
 La-140    1596.21        29.       -14.    -0.008    79.29  -1.672E+00  P
 SB-124    1690.98        17.        -7.    -0.004   143.21  -1.804E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    5.6274E+00    5.6274E+00    9.433E+01%                1.79E+01
 NA-22  #A   -2.9130E-01   -2.9130E-01    1.972E+02%                2.07E+00
 K-40         1.1090E+02    1.1090E+02    9.892E+00%                1.14E+01
 Sc-46  #A   -1.0844E+00   -1.0844E+00    9.102E+01%                3.31E+00
 CR-51  #A   -4.3554E+00   -4.3555E+00    1.592E+02%                2.34E+01
 MN-54  #A   -9.4509E-01   -9.4509E-01    8.249E+01%                2.66E+00
 FE-59  #A   -2.3815E+00   -2.3815E+00    8.659E+01%                4.59E+00
 Co-56  #C    2.8754E+00    2.8754E+00    2.309E+01%                1.74E+00
 CO-57  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.84E+00
 CO-58  #A    1.1281E+00    1.1281E+00    4.383E+01%                1.54E+00
 CO-60  #A    1.1828E+00    1.1828E+00    3.582E+01%                1.40E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.09E+01
 NB-94  #A   -2.2172E-01   -2.2172E-01    2.585E+02%                2.50E+00
 ZR-95  #A   -8.0510E-01   -8.0510E-01    1.860E+02%                3.66E+00
 NB-95  #A   -1.2363E+00   -1.2363E+00    8.978E+01%                3.71E+00
 RU-103 #A   -1.4548E-01   -1.4548E-01    5.413E+02%                1.99E+00
 RH-106 #A   -3.3578E-01   -3.3578E-01    7.242E+01%                2.09E+01
 AG-108M#A    4.2157E-01    4.2157E-01    1.600E+02%                1.69E+00
 AG-110M#A   -1.4947E+00   -1.4947E+00    9.261E+01%                4.65E+00
 SN-113 #A    3.3093E-01    3.3093E-01    3.640E+02%                4.10E+00
 SB-124 #A    7.1070E-01    7.1070E-01    2.968E+02%                7.06E+00
 SB-125 #A    3.2486E+00    3.2486E+00    5.414E+01%                5.83E+00
 I-131  #A    5.2780E-01    5.2782E-01    1.199E+02%                1.65E+00
 Gd-153 #A    1.5929E+00    1.5929E+00    8.180E+01%                4.89E+00
 Ga-68  #A    2.0766E+01    2.0879E+01    1.274E+02%                6.19E+01
 Tc-99m #A    5.2247E-01    5.2300E-01    1.381E+02%                2.41E+00
 BA-133 #A   -5.6490E-01   -5.6490E-01    4.356E+02%                8.23E+00
 CS-134 #A    6.3915E-01    6.3915E-01    1.102E+02%                3.14E+00

                                 (Page 20 of 22)

Page 1291 of 1906



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:37:16 AMPage 19
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191206.An1             
                                                                                 
 CS-137 #A    3.4519E-01    3.4519E-01    1.787E+02%                1.61E+00
 CE-139 #A    4.4386E-01    4.4386E-01    1.518E+02%                2.26E+00
 Ba-140 #A    1.9637E+00    1.9637E+00    1.093E+02%                6.54E+00
 La-140 #A   -1.6719E+00   -1.6719E+00    7.929E+01%                3.40E+00
 CE-141 #A   -4.8961E-01   -4.8961E-01    2.674E+02%                4.39E+00
 CE-144 #A   -4.8577E+00   -4.8577E+00    1.318E+02%                2.13E+01
 PM-144 #A   -5.1339E-01   -5.1339E-01    1.090E+02%                2.16E+00
 EU-152 #A    2.9609E+00    2.9609E+00    1.171E+02%                5.51E+00
 EU-154 #A    6.6227E-01    6.6227E-01    7.342E+01%                3.73E+00
 EU-155 #A   -1.2625E+00   -1.2625E+00    1.616E+02%                1.02E+01
 HF-181 #A   -1.0516E+00   -1.0516E+00    9.569E+01%                3.37E+00
 Ta-182 #A    1.5089E-01    1.5089E-01    8.959E+01%                1.68E+01
 Hg-203 #A   -5.5821E-02   -5.5821E-02    1.395E+03%                2.65E+00
 TL-208       8.8783E+00    8.8783E+00    1.147E+01%                1.73E+00
 PM-146 #A    6.5444E-01    6.5444E-01    1.249E+02%                2.72E+00
 Y-88   #     1.1889E+00    1.1889E+00    3.380E+01%                9.81E-01
 Cd-113m#A   -4.7705E+03   -4.7705E+03    1.856E+02%                3.00E+04
 Cd-109 #A   -1.5732E+01   -1.5732E+01    1.562E+02%                8.17E+01
 Cf-251 #A   -3.2847E+00   -3.2847E+00    1.036E+02%                9.07E+00
 Cf-249 #A   -1.1209E+00   -1.1209E+00    1.086E+02%                4.08E+00
 Sn-126  A    5.0210E+00    5.0210E+00    1.500E+02%                2.51E+01
 PB-210       7.3649E+01    7.3649E+01    2.660E+01%                5.02E+01
 PB-212       2.3560E+01    2.3560E+01    6.120E+00%                3.05E+00
 PB-214       7.6131E+01    7.6131E+01    3.694E+00%                3.84E+00
 BI-207 #A    9.6990E-01    9.6990E-01    5.976E+01%                2.32E+00
 BI-212 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.52E+01
 U-235  #A   -5.0581E+00   -5.0581E+00    8.402E+01%                2.04E+01
 BI-214       6.9208E+01    6.9208E+01    4.759E+00%                3.87E+00
 BI-210M#A   -4.3659E-01   -4.3659E-01    2.643E+02%                3.91E+00
 AC-228       2.5616E+01    2.5616E+01    8.035E+00%                1.86E+00
 TH-227 #A    5.5254E+00    5.5254E+00    1.058E+02%                2.01E+01
 TH-229 #A   -1.4176E+01   -1.4176E+01    1.017E+02%                3.84E+01
 TH-234       4.9851E+01    4.9851E+01    1.594E+01%                2.38E+01
 PA-231 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.52E+02
 PA-233 #A    4.1553E-02    4.1553E-02    8.948E+03%                1.25E+01
 PA-234 #A   -2.9950E-01   -2.9950E-01    1.114E+02%                1.26E+01
 PA-234M A    2.0958E+02    2.0958E+02    6.078E+01%                4.11E+02
 AM-241 #A   -6.9333E-01   -6.9333E-01    2.379E+02%                6.23E+00
 Np-237 #A   -4.6464E+00   -4.6464E+00    1.651E+02%                2.55E+01
 Ir-192 #A   -1.1788E-01   -1.1788E-01    1.025E+02%                2.44E+00
 Cs-136 #A   -2.4760E-01   -2.4761E-01    9.995E+01%                3.03E+00
 Np-239 #A   -1.0816E+00   -1.0817E+00    2.713E+02%                9.81E+00
 Nd-147 #A   -2.1498E+00   -2.1498E+00    2.388E+02%                1.30E+01
 TL-210 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.93E+00
 Kr-85  #A    1.3001E+02    1.3001E+02    1.525E+02%                6.70E+02
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:37:16 AMPage 20
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191206.An1             
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.8 keV)     4.378E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.8 keV) 4.3779691E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20191367 
-----------------------------------------------------------------------------                      
   Sample Description: 430266_Gamma_160-34268-A-1-C DU 
             Detector: Detector # 9       
             Batch ID: 430266                 
    Work Order Number: Gamma   
           Lot Number: 160-34268-A-1-C DU
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 08:24        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 08:25:33     Real Time: 1803   sec
        Analysis Time: 6/20/2019 08:56        Dead Time: 0.19   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 9_2019-06-08_1439.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       5.091E+00           95.5     4.863E+00    4.870E+00    1.625E+01
NA-22      2.384E-01          167.8     4.000E-01    4.002E-01    1.405E+00
K-40       9.444E+01            8.5     8.044E+00    9.384E+00    1.048E+01
Sc-46     -7.669E-01           85.9     6.585E-01    6.597E-01    2.199E+00
CR-51      5.796E+00          184.1     1.067E+01    1.068E+01    3.549E+01
MN-54     -4.029E-01          192.0     7.735E-01    7.738E-01    1.719E+00
FE-59     -6.960E-01          174.7     1.216E+00    1.216E+00    2.662E+00
Co-56      2.616E+00           19.9     5.208E-01    5.379E-01    1.192E+00
CO-57      4.665E-01           81.1     3.782E-01    3.790E-01    1.254E+00
CO-58     -8.087E-01           79.9     6.465E-01    6.479E-01    2.152E+00
CO-60      4.612E-01           83.3     3.840E-01    3.847E-01    1.581E+00
ZN-65     -1.666E+00          139.4     2.322E+00    2.324E+00    7.789E+00
NB-94     -8.460E-01           82.6     6.987E-01    7.001E-01    2.325E+00
ZR-95      8.597E-01           91.5     7.867E-01    7.879E-01    1.763E+00
NB-95      0.000E+00         1.#INF     2.380E-01    2.380E-01    2.500E+00
RU-103    -1.348E-01          393.3     5.300E-01    5.300E-01    1.348E+00
RH-106     8.121E+00           84.2     6.838E+00    6.851E+00    5.071E+01
AG-108M    4.974E-01           93.0     4.625E-01    4.632E-01    1.092E+00
AG-110M    2.626E-01          271.5     7.128E-01    7.129E-01    2.671E+00
SN-113     7.983E-01          107.6     8.590E-01    8.600E-01    2.868E+00
SB-124    -3.535E-02          127.8     4.516E-02    4.520E-02    1.606E+00
SB-125     9.446E-01           86.8     8.203E-01    8.217E-01    4.405E+00
I-131      7.310E-02          796.1     5.819E-01    5.819E-01    1.447E+00
Gd-153    -1.819E+00          223.5     4.065E+00    4.067E+00    1.346E+01
Ga-68      2.748E+01           84.2     2.315E+01    2.320E+01    4.980E+01
Tc-99m    -5.602E-01          133.6     7.486E-01    7.493E-01    2.485E+00
BA-133    -8.805E-01          204.5     1.801E+00    1.802E+00    5.995E+00
CS-134    -6.740E-02          330.7     2.229E-01    2.229E-01    2.347E+00
CS-137    -9.885E-01           78.0     7.709E-01    7.726E-01    2.561E+00
CE-139     9.247E-02          602.0     5.566E-01    5.567E-01    1.870E+00
Ba-140    -2.913E+00          100.7     2.934E+00    2.938E+00    5.838E+00
La-140     2.171E-01          110.8     2.406E-01    2.408E-01    1.974E+00
CE-141     9.604E-01          131.4     1.262E+00    1.263E+00    4.191E+00
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CE-144     3.894E+00          152.6     5.943E+00    5.947E+00    1.974E+01
PM-144    -7.494E-01           79.4     5.953E-01    5.966E-01    1.981E+00
EU-152     1.448E+00           60.7     8.785E-01    8.819E-01    4.543E+00
EU-154     2.123E+00           58.0     1.231E+00    1.236E+00    2.797E+00
EU-155    -1.054E-02        18002.8     1.898E+00    1.898E+00    1.856E+01
HF-181     6.547E-01          144.0     9.427E-01    9.433E-01    2.241E+00
Ta-182     7.138E-01          180.6     1.289E+00    1.290E+00    1.104E+01
Hg-203    -2.032E-01          246.2     5.002E-01    5.003E-01    1.690E+00
TL-208     8.812E+00            8.2     7.208E-01    8.536E-01    1.145E+00
PM-146     1.940E-02          105.6     2.049E-02    2.052E-02    2.094E+00
Y-88      -6.932E-02         1087.0     7.535E-01    7.535E-01    1.596E+00
Cd-113m   -1.283E+03          553.8     7.103E+03    7.104E+03    2.405E+04
Cd-109     0.000E+00         1.#INF     3.478E+01    3.478E+01    1.152E+02
Cf-251    -3.093E+00           93.2     2.882E+00    2.895E+00    7.276E+00
Cf-249     1.152E+00           98.9     1.140E+00    1.142E+00    2.538E+00
Sn-126     2.289E+00          337.5     7.723E+00    7.724E+00    2.577E+01
PB-210     7.077E+01           18.9     1.338E+01    1.401E+01    3.269E+01
PB-212     2.556E+01            4.4     1.134E+00    2.005E+00    2.191E+00
PB-214     7.010E+01            2.6     1.803E+00    4.064E+00    2.703E+00
BI-207    -4.946E-01          202.2     9.999E-01    1.000E+00    2.181E+00
BI-212     3.143E+01           16.0     5.016E+00    5.274E+00    9.062E+00
U-235      1.349E+00           82.0     1.106E+00    1.108E+00    1.966E+01
BI-214     7.091E+01            3.2     2.268E+00    4.327E+00    1.994E+00
BI-210M   -1.105E+00           81.6     9.012E-01    9.035E-01    2.991E+00
AC-228     2.717E+01            6.4     1.736E+00    2.222E+00    3.514E+00
TH-227    -8.026E+00           95.7     7.683E+00    7.698E+00    1.861E+01
TH-229     2.946E-01         4032.8     1.188E+01    1.188E+01    2.906E+01
TH-234     6.028E+01           10.6     6.365E+00    7.196E+00    2.184E+01
PA-231    -2.007E+01          194.0     3.892E+01    3.894E+01    1.294E+02
PA-233    -1.657E+00           97.6     1.617E+00    1.619E+00    1.014E+01
PA-234     1.750E+00           97.0     1.698E+00    1.701E+00    1.223E+01
PA-234M    5.502E+01           90.6     4.987E+01    4.995E+01    1.686E+02
AM-241     1.797E+00          116.7     2.097E+00    2.100E+00    6.966E+00
Np-237    -4.313E+00          237.7     1.025E+01    1.026E+01    3.396E+01
Ir-192     1.507E-01           87.6     1.320E-01    1.323E-01    4.197E+00
Cs-136    -8.131E-01           82.9     6.741E-01    6.757E-01    2.246E+00
Np-239     2.355E+00          218.7     5.151E+00    5.153E+00    1.706E+01
Nd-147     4.372E+00           87.6     3.832E+00    3.840E+00    9.026E+00
TL-210    -2.506E-01          228.1     5.717E-01    5.719E-01    1.955E+00
Kr-85      0.000E+00         1.#INF     5.981E+01    5.981E+01    4.803E+02
-----------------------------------------------------------------------------
Total      5.938E+02

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:56:12 AMPage  1
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191367.An1             
                                                                                 
 Sample description                                             
      430266_Gamma_160-34268-A-1-C DU                                 
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20191367.An1

 Acquisition information
        Start time:                 6/20/2019 8:25:33 AM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.19 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:56:12 AMPage  2
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191367.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 8:24:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2019-06-08_1439.PBC
                                                 6/8/2019 2:39:18 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   35 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1147

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.34      140.  18.90   1.17  2.558E-02    46.54   4.250  7.077E+01 PB210 
    59.54       42. 116.72   1.01  3.659E-02    59.54  35.900    PBC<MDA AM241 
    63.46      226.  19.72   1.12  3.933E-02    63.29   3.810  8.404E+01 TH234 
                                                64.28   9.700  3.247E+01 Sn126 
    74.72      494.   7.85   1.03  4.570E-02
    77.08      870.   4.98   1.03  4.676E-02
    83.82      165.  17.02   1.03  4.933E-02
    86.91      291.  10.68   1.04  5.024E-02    86.49  13.100  2.467E+01 Np237 
                                                86.54  30.700  1.052E+01 EU155 
                                                86.94   9.040  3.566E+01 Sn126 
                                                87.57  37.500  8.567E+00 Sn126 
    89.68      170.  16.45   1.04  5.095E-02
    92.96      353.   9.42   1.04  5.166E-02    92.59   5.584  6.817E+01 TH234 
                                                93.35   5.561    PBC<MDA AC228 
   106.13       51. 218.74   1.05  5.323E-02   106.13  22.700    PBC<MDA Np239 
   122.06       38.  81.07   1.07  5.303E-02   121.78  28.580  1.397E+00 EU152 
                                               122.06  85.600  4.665E-01 CO57  
   123.10       18. 183.14   1.07  5.296E-02   123.10  40.790    PBC<MDA EU154 
   132.45       40.  60.30   0.36  5.202E-02   131.29  18.000    PBC<MDA PA234 
                                               133.02  43.300  9.961E-01 HF181 
                                               133.54  11.090  3.894E+00 CE144 
   145.44       42. 131.39   1.09  5.012E-02   145.44  48.200    PBC<MDA CE141 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:56:12 AMPage  3
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191367.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   163.38       41.  82.00   1.11  4.676E-02   163.38   5.080    PBC<MDA U235  
   165.35        6. 601.99   1.11  4.736E-02   165.85  79.900    PBC<MDA CE139 
   185.92      392.   9.32   1.07  4.400E-02   185.72  54.000  9.172E+00 U235  
   208.64      105.  27.65   0.51  4.080E-02
   227.00       33.  97.98   1.17  3.858E-02   227.00   6.300    PBC<MDA Cf251 
   238.43      744.   4.43   1.18  3.734E-02   238.63  43.300  2.557E+01 PB212 
   241.71      414.   7.08   1.18  3.700E-02   242.00   7.430  8.370E+01 PB214 
   277.15       40.  54.72   1.83  3.372E-02   277.28   6.310    PBC<MDA TL208 
   295.03      803.   4.06   1.23  3.232E-02   295.09  19.300  7.154E+01 PB214 
                                               296.00  79.000  1.751E+01 TL210 
   299.89       80.  21.83   1.23  3.196E-02   300.03   3.280  4.248E+01 PB212 
                                               300.07   2.460  5.664E+01 PA231 
                                               300.18   6.200  2.248E+01 PA233 
   320.08       32. 184.11   1.25  3.056E-02   320.08   9.940    PBC<MDA CR51  
   328.76       22. 184.14   1.26  2.999E-02   328.76  20.300    PBC<MDA La140 
   333.26       24. 168.63   1.27  2.970E-02   333.44  15.510    PBC<MDA Cf249 
   338.14      169.  11.19   1.27  2.940E-02   338.32  12.010  2.664E+01 AC228 
   345.83       28. 143.99   1.28  2.896E-02   345.83  15.070    PBC<MDA HF181 
   351.77     1343.   3.16   1.21  2.861E-02   351.93  37.600  6.935E+01 PB214 
   364.48        3. 796.06   1.29  2.791E-02   364.48  81.700    PBC<MDA I131  
   383.84       23. 108.26   1.31  2.691E-02   383.84   8.940    PBC<MDA BA133 
   388.94       23. 103.50   1.31  2.671E-02   387.95  66.000    PBC<MDA Cf249 
   391.69       24. 107.60   1.32  2.653E-02   391.69  64.000    PBC<MDA SN113 
   433.94       20.  92.98   1.35  2.466E-02   433.94  90.480    PBC<MDA AG108M
   463.37       22.  86.84   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   468.06       24.  87.58   1.38  2.335E-02   468.06  51.750    PBC<MDA Ir192 
   477.60       22.  95.54   1.39  2.301E-02   477.60  10.520    PBC<MDA BE7   
   482.00        3. 657.02   1.40  2.286E-02   482.00  80.500    PBC<MDA HF181 
   510.85      144.  18.89   1.61  2.192E-02   511.86  20.000  1.827E+01 RH106 
   528.88       22.  87.64   1.44  2.130E-02   531.00  13.000    PBC<MDA Nd147 
   569.32        3. 515.99   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200    PBC<MDA PA234 
                                               569.70  97.740    PBC<MDA BI207 
   583.18      263.   8.18   1.49  1.988E-02   583.02  84.500  8.698E+00 TL208 
   600.50        3. 754.46   1.50  1.946E-02   600.50  17.860    PBC<MDA SB125 
   609.24     1116.   3.20   1.47  1.925E-02   609.31  46.090  6.988E+01 BI214 
                                               610.30   5.750  5.609E+02 RU103 
   621.92       18. 282.23   1.51  1.896E-02   621.92   9.930    PBC<MDA RH106 
   727.15       72.  15.96   1.28  1.686E-02   727.17   7.550  3.143E+01 BI212 
   735.72       12. 136.46   1.61  1.671E-02   735.72  22.500    PBC<MDA PM146 
   756.73       14.  91.50   1.62  1.635E-02   756.73  54.460    PBC<MDA ZR95  
   768.09      148.  13.03   1.65  1.617E-02
   778.92       13. 110.49   1.64  1.600E-02   778.92  12.940    PBC<MDA EU152 
   785.42        8. 216.83   1.65  1.590E-02   785.42   1.280    PBC<MDA BI212 
   815.77        9. 180.22   1.67  1.544E-02   815.77  23.280    PBC<MDA La140 
   846.77        6. 235.31   1.70  1.501E-02   846.77  99.935    PBC<MDA Co56  
   860.72       70.  16.59   2.33  1.482E-02   860.56  12.420  2.118E+01 TL208 
   873.23       14.  73.67   1.72  1.465E-02   873.23  12.270    PBC<MDA EU154 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:56:12 AMPage  4
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191367.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   880.53        3. 479.35   1.72  1.456E-02   880.53   6.000    PBC<MDA PA234 
   883.24       14.  97.03   1.72  1.453E-02   883.24   9.600    PBC<MDA PA234 
   911.03      197.   9.46   1.91  1.418E-02   911.07  29.000  2.661E+01 AC228 
   946.02        4. 351.19   1.77  1.377E-02   946.02  13.400    PBC<MDA PA234 
   964.11       19. 106.93   1.79  1.357E-02   964.11  14.605    PBC<MDA EU152 
   968.65      121.  12.37   1.66  1.352E-02   968.97  17.460  2.846E+01 AC228 
   996.33       12.  75.17   1.81  1.323E-02   996.33  10.600    PBC<MDA EU154 
  1001.00       11.  90.64   1.81  1.318E-02  1001.00   0.837    PBC<MDA PA234M
  1004.77       13.  95.51   1.82  1.314E-02  1004.77  18.010    PBC<MDA EU154 
  1048.07       11.  64.22   1.85  1.271E-02  1048.07  80.000    PBC<MDA Cs136 
  1050.36        9.  84.20   1.85  1.269E-02  1050.36   1.560    PBC<MDA RH106 
  1077.40       17.  84.25   1.87  1.244E-02  1077.40   3.300    PBC<MDA Ga68  
  1120.18      243.   6.86   2.10  1.206E-02  1120.29  15.100  7.404E+01 BI214 
                                              1120.55  99.987  1.118E+01 Sc46  
  1173.24       15.  83.27   1.94  1.163E-02  1173.24  99.900    PBC<MDA CO60  
  1221.41        8. 180.60   1.97  1.126E-02  1221.41  27.000    PBC<MDA Ta182 
  1238.28       83.  19.91   1.98  1.114E-02  1238.28  66.070  6.237E+00 Co56  
  1274.53        5. 167.82   2.01  1.088E-02  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  6.769E-01 EU154 
  1332.50        4. 345.51   2.05  1.050E-02  1332.50  99.980    PBC<MDA CO60  
  1384.30        5. 271.48   2.08  1.018E-02  1384.30  24.290    PBC<MDA AG110M
  1408.00       34.  43.34   2.10  1.004E-02  1408.00  21.005  9.066E+00 EU152 
  1460.48      177.   8.52   2.10  9.749E-03  1460.83  10.670  9.444E+01 K40   
  1690.98        3. 190.59   2.27  8.649E-03  1690.98  47.790    PBC<MDA SB124 
  1764.18      192.   7.37   1.93  8.350E-03  1764.49  15.400  8.279E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.48    74.73       505.       495. 1.082E+04    7.84   1.025  -       D
   307.92    77.09       502.       871. 1.862E+04    4.97   1.027  -       D
   335.22    83.98       308.       168. 3.398E+03   16.71   1.034  -      sD
   358.64    89.83       327.       156. 3.054E+03   18.27   1.039  -      sD
   529.91   132.45       248.        39. 7.487E+02   59.34   1.080  -      sD
   743.17   185.92       247.       392. 8.921E+03    9.32   1.067  -      s 
   834.05   208.64       203.       105. 2.582E+03   27.65   0.515  -      s 
  2042.73   510.85       125.       144. 6.567E+03   18.89   1.607  -      s 
  3071.81   768.09        36.       148. 9.143E+03   13.03   1.652  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:56:12 AMPage  5
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191367.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    184.99    46.34       176.       140.     0.078    18.90   1.170 
 TH-227    200.20    50.14       806.       -36.    -0.020   112.22   1.001s
 AM-241    237.77    59.54      1208.        42.     0.024   116.72   1.010s
 TH-234    252.77    63.29       378.       190.     0.106    16.17   1.014D
 Sn-126    256.74    64.28      1437.        16.     0.009   337.45   1.015s
 BA-133    323.56    80.99      7494.       -51.    -0.029    96.68   1.031 
 Np-237    345.55    86.49      7307.       -51.    -0.028   237.73   1.036s
 EU-155    345.76    86.54      7256.       -51.    -0.028   236.90   1.036s
 Sn-126    347.35    86.94      7205.       -51.    -0.028   236.02   1.037D
 Sn-126    349.87    87.57      6891.        78.     0.043    45.57   1.037D
 Cd-109    351.75    88.04      7154.         0.     0.000   234.91   1.038A
 Nd-147    363.99    91.10      6834.       -51.    -0.028   228.98   1.041s
 TH-234    369.94    92.59       562.       275.     0.153    13.59   1.042D
 AC-228    372.98    93.35      6642.       -53.    -0.029    73.22   1.043s
 Gd-153    389.58    97.50      6589.       -51.    -0.029   223.53   1.047s
 Np-239    397.58    99.50      6538.       -52.    -0.029   222.26   1.049s
 Gd-153    412.37   103.20      6486.       -49.    -0.027   231.49   1.052 
 Np-239    414.37   103.70      6437.         0.     0.000  1000.00   1.053s
 Np-239    424.09   106.13      6246.        51.     0.028   218.74   1.055s
 EU-152    486.67   121.78       677.       -38.    -0.021    97.36   1.070 
 CO-57     487.80   122.06       458.        38.     0.021    81.07   1.070 
 EU-154    491.95   123.10       518.        18.     0.010   183.14   1.071s
 HF-181    531.64   133.02      1915.         0.     0.000  1000.00   1.081s
 CE-144    533.69   133.54      1875.        40.     0.022   152.63   1.081s
 HF-181    544.74   136.30      1915.         0.     0.000  1000.00   1.084s
 CO-57     545.43   136.47      1783.       -44.    -0.025   135.80   1.084s
 Tc-99m    561.57   140.51      1739.       -44.    -0.025   133.63   1.088s
 U-235     574.67   143.79      1710.       -24.    -0.014   241.04   1.091s
 CE-141    581.29   145.44      1484.        42.     0.023   131.39   1.092s
 Ba-140    650.15   162.66       906.       -45.    -0.025    96.26   1.108s
 U-235     653.03   163.38       539.        41.     0.023    82.00   1.109s
 CE-139    662.92   165.85       716.         6.     0.003   601.99   1.111s
 Cf-251    705.90   176.60       447.       -43.    -0.024    93.16   1.122s
 U-235     742.37   185.72       800.       -36.    -0.020   110.87   1.130s
 U-235     820.80   205.33       748.       -23.    -0.013   171.89   1.148s
 TH-229    842.87   210.85       811.       -16.    -0.009   385.45   1.153 
 Cf-251    907.45   227.00       268.        33.     0.018    97.98   1.168s
 TH-227    943.33   235.97      1986.       -23.    -0.013   273.61   1.176 
 PB-212    953.97   238.63       172.       743.     0.413     4.44   1.179D
 PB-214    967.43   242.00       224.       412.     0.229     7.12   1.182D
 EU-152    978.21   244.69      1923.         0.     0.000  1000.00   1.185s
 TH-227   1024.39   256.24       300.       -36.    -0.020    95.73   1.195 
 Cd-113m  1054.23   263.70       356.        -5.    -0.003   553.81   1.202s
 BI-210M  1062.75   265.83       379.       -35.    -0.019    81.55   1.204s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:56:12 AMPage  6
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191367.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   1108.01   277.15       117.        40.     0.022    54.72   1.826s
 Hg-203   1116.22   279.20       298.       -10.    -0.006   246.17   1.216s
 I-131    1136.61   284.30       240.        -8.    -0.004   380.79   1.221 
 PB-214   1179.77   295.09       128.       803.     0.446     4.06   1.231D
 TL-210   1183.41   296.00      2136.       -33.    -0.018   199.55   1.231s
 PB-212   1199.52   300.03       115.        78.     0.044    22.37   1.235D
 PA-231   1199.68   300.07      2103.       -33.    -0.018   197.40   1.235s
 PA-233   1200.12   300.18      2070.       -33.    -0.018   195.86   1.235s
 PA-231   1210.00   302.65      2037.       -33.    -0.018   193.95   1.237s
 BA-133   1210.81   302.85      2004.       -33.    -0.018   192.35   1.238s
 Ba-140   1218.80   304.85      1971.       -33.    -0.018   190.49   1.240s
 BI-210M  1218.99   304.90      1938.       -33.    -0.018   188.90   1.240s
 Ir-192   1233.16   308.44      1905.       -33.    -0.018   186.82   1.243s
 PA-233   1247.44   312.01      1872.       -33.    -0.019    97.58   1.246 
 Ir-192   1265.35   316.49      1838.       -20.    -0.011   301.95   1.250s
 CR-51    1279.73   320.08      1685.        32.     0.018   184.11   1.253s
 La-140   1314.43   328.76       831.        22.     0.012   184.14   1.261 
 Cf-249   1333.15   333.44       829.        24.     0.014   168.63   1.265s
 AC-228   1352.66   338.32        95.       169.     0.094    11.19   1.270D
 Cs-136   1361.66   340.57       853.         0.     0.000  1000.00   1.272s
 EU-152   1376.53   344.29       899.       -30.    -0.017   140.71   1.275s
 HF-181   1382.70   345.83       823.        28.     0.016   143.99   1.276s
 PB-214   1406.46   351.77       113.      1343.     0.746     3.16   1.206 
 BA-133   1423.37   356.00      1615.       -28.    -0.016   204.54   1.285s
 I-131    1457.31   364.48       148.         3.     0.002   796.06   1.293s
 BA-133   1534.73   383.84       304.        23.     0.013   108.26   1.310s
 Cf-249   1551.17   387.95       279.        23.     0.013   103.50   1.314s
 SN-113   1566.12   391.69       332.        24.     0.014   107.60   1.317s
 SB-125   1710.86   427.88       143.        -3.    -0.002   831.81   1.349s
 AG-108M  1735.10   433.94        78.        20.     0.011    92.98   1.354s
 PM-146   1814.87   453.88       143.       -16.    -0.009   161.32   1.372 
 SB-125   1852.82   463.37       176.        22.     0.012    86.84   1.380s
 Ir-192   1871.59   468.06       210.        24.     0.013    87.58   1.384s
 BE-7     1909.73   477.60       214.        22.     0.012    95.54   1.392s
 HF-181   1927.34   482.00       236.         3.     0.002   657.02   1.396s
 La-140   1947.43   487.02       298.       -25.    -0.014   100.45   1.400s
 RU-103   1987.56   497.05       100.        -5.    -0.003   393.28   1.409s
 RH-106   2046.81   511.86       308.       -25.    -0.014   100.02   2.672s
 Kr-85    2055.27   513.98       283.         0.     0.000  1000.00   1.424s
 Nd-147   2123.35   531.00        82.        22.     0.012    87.64   1.438s
 Ba-140   2148.39   537.26       122.       -27.    -0.015   100.73   1.444s
 CS-134   2276.64   569.32        93.         3.     0.001   515.99   1.471 
 PA-234   2277.24   569.47        99.        -3.    -0.002   649.09   1.471s
 TL-208   2332.10   583.18        47.       263.     0.146     8.18   1.493 
 SB-125   2401.36   600.50       288.         3.     0.002   754.46   1.497s
 SB-124   2410.29   602.73       127.       -10.    -0.005   170.20   1.499s
 CS-134   2418.21   604.71      1418.       -22.    -0.012   248.47   1.500 
 BI-214   2436.32   609.24        39.      1116.     0.620     3.20   1.466 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:56:12 AMPage  7
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191367.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RU-103   2440.56   610.30      1396.        -7.    -0.004   756.87   1.505s
 AG-108M  2456.49   614.28      1389.         0.     0.000  1000.00   1.508s
 PM-144   2471.62   618.06      1389.         0.     0.000  1000.00   1.512s
 RH-106   2487.04   621.92      1317.        18.     0.010   282.23   1.515s
 SB-125   2542.94   635.89       113.       -19.    -0.011    81.13   1.526s
 I-131    2547.28   636.97       148.       -20.    -0.011   179.86   1.527s
 AG-110M  2630.43   657.76       158.       -25.    -0.014   143.95   1.544s
 CS-137   2646.03   661.66       215.       -27.    -0.015    77.99   1.548s
 PM-144   2785.58   696.54       159.       -23.    -0.013    79.44   1.576s
 NB-94    2809.93   702.63       214.       -26.    -0.014    82.59   1.581s
 SB-124   2890.57   722.79       221.       -24.    -0.013    89.13   1.598s
 AG-108M  2891.17   722.94       197.       -24.    -0.013    84.37   1.598s
 EU-154   2892.86   723.36       172.        -7.    -0.004   253.52   1.598s
 ZR-95    2896.22   724.20       146.        -2.    -0.001   857.32   1.599s
 BI-212   2908.03   727.15        15.        72.     0.040    15.96   1.278 
 PM-146   2942.31   735.72        56.        12.     0.007   136.46   1.608 
 PM-146   2988.08   747.16        84.       -23.    -0.013    87.07   1.617 
 ZR-95    3026.36   756.73        30.        14.     0.008    91.50   1.625s
 AG-110M  3055.23   763.94       240.       -14.    -0.007   164.39   1.631s
 NB-95    3062.61   765.79       226.         0.     0.000  1000.00   1.632s
 PA-234M  3065.10   766.41       226.         0.     0.000  1000.00   1.633s
 EU-152   3115.14   778.92        40.        13.     0.007   110.49   1.643s
 BI-212   3141.15   785.42       134.         8.     0.004   216.83   1.648 
 CS-134   3182.96   795.87       135.        -4.    -0.002   413.82   1.656 
 TL-210   3197.88   799.60       124.        -7.    -0.004   228.12   1.659s
 CS-134   3207.29   801.95       173.       -19.    -0.011   100.55   1.661s
 CO-58    3242.59   810.78       150.       -22.    -0.012    79.94   1.668s
 La-140   3262.58   815.77       131.         9.     0.005   180.22   1.672s
 Cs-136   3273.50   818.50       163.       -23.    -0.013    82.90   1.674s
 MN-54    3338.91   834.85        90.       -11.    -0.006   191.99   1.687s
 Co-56    3386.61   846.77        40.         6.     0.003   235.31   1.696s
 TL-208   3442.43   860.72        13.        70.     0.039    16.59   2.329s
 NB-94    3483.94   871.10        55.        -7.    -0.004   154.52   1.715s
 EU-154   3492.47   873.23        46.        14.     0.008    73.67   1.717s
 PA-234   3521.68   880.53       103.         3.     0.002   479.35   1.722 
 PA-234   3532.53   883.24        92.        14.     0.008    97.03   1.724s
 AG-110M  3538.30   884.68       106.         0.     0.000  1000.00   1.725s
 Sc-46    3556.69   889.28       137.       -20.    -0.011    85.87   1.729s
 Y-88     3591.74   898.04        71.       -12.    -0.007    87.60   1.736s
 AC-228   3643.73   911.03        25.       197.     0.109     9.46   1.914 
 AG-110M  3749.60   937.49       155.       -34.    -0.019    30.19   1.766s
 PA-234   3783.72   946.02        40.         4.     0.002   351.19   1.772 
 EU-152   3856.11   964.11       189.        19.     0.010   106.93   1.786s
 AC-228   3874.27   968.65        24.       121.     0.067    12.37   1.660 
 EU-154   3985.03   996.33        32.        12.     0.006    75.17   1.810s
 PA-234M  4003.71  1001.00        44.        11.     0.006    90.64   1.814s
 EU-154   4018.82  1004.77        66.        13.     0.007    95.51   1.816s
 Co-56    4151.13  1037.84        48.        -9.    -0.005   160.23   1.841s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:56:12 AMPage  8
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191367.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cs-136   4192.07  1048.07        20.        11.     0.006    64.22   1.848s
 RH-106   4201.23  1050.36        25.         9.     0.005    84.20   1.850s
 BI-207   4254.46  1063.66        53.        -8.    -0.005   202.19   1.860s
 Ga-68    4309.44  1077.40        37.        17.     0.010    84.25   1.870s
 FE-59    4396.88  1099.25        43.        -9.    -0.005   174.65   1.886s
 EU-152   4448.20  1112.07       337.       -19.    -0.010   141.19   1.895s
 ZN-65    4462.09  1115.55       318.       -18.    -0.010   139.40   1.897s
 BI-214   4480.62  1120.18         8.       243.     0.135     6.86   2.104s
 Sc-46    4482.12  1120.55       300.         0.     0.000  1000.00   1.901s
 CO-60    4692.96  1173.24        27.        15.     0.008    83.27   1.938s
 Ta-182   4756.25  1189.05        68.       -23.    -0.013    84.88   1.949 
 Ta-182   4885.75  1221.41        40.         8.     0.005   180.60   1.972 
 Co-56    4953.27  1238.28        34.        83.     0.046    19.91   1.984 
 NA-22    5098.35  1274.53        28.         5.     0.003   167.82   2.008s
 EU-154   5098.39  1274.54        33.         0.     0.000  1000.00   2.008s
 TL-210   5252.32  1313.00        34.        -5.    -0.003   277.13   2.034s
 CO-60    5330.37  1332.50        34.         4.     0.002   345.51   2.047s
 AG-110M  5537.69  1384.30        28.         5.     0.003   271.48   2.082s
 EU-152   5632.56  1408.00        35.        34.     0.019    43.34   2.097 
 K-40     5842.63  1460.48        13.       177.     0.098     8.52   2.100 
 La-140   6385.95  1596.21        36.        -7.    -0.004   210.15   2.215s
 SB-124   6765.35  1690.98         7.         3.     0.002   190.59   2.272s
 BI-214   7058.40  1764.18         3.       192.     0.106     7.37   1.934 
 Co-56    7087.11  1771.35       206.        -6.    -0.003   331.74   2.318s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   5.0906E+00                                      5.31E+01             
                           477.60 5.091E+00 ?(  1.625E+01 9.55E+01 1.05E+01 G  
 
NA-22    C   2.3836E-01                                      9.50E+02             
                          1274.53 2.384E-01 ?(  1.405E+00 1.68E+02 9.99E+01 G  
 
K-40     N   9.4437E+01                                      4.66E+11             
                          1460.83 9.444E+01  (P 1.048E+01 8.52E+00 1.07E+01 G  
 
Sc-46    F  -7.6687E-01                                      8.38E+01             
                           889.28-7.669E-01 &(  2.199E+00 8.59E+01 1.00E+02 G  
                          1120.55 0.000E+00 +   3.844E+00 1.00E+03 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:56:12 AMPage  9
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191367.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CR-51    F   5.7959E+00                                      2.77E+01             
                           320.08 5.796E+00 ?(P 3.549E+01 1.84E+02 9.94E+00 G  
 
MN-54    C  -4.0291E-01                                      3.12E+02             
                           834.85-4.029E-01 &(  1.719E+00 1.92E+02 1.00E+02 G  
 
FE-59    F  -6.9604E-01                                      4.45E+01             
                          1099.25-6.960E-01 ?(  2.662E+00 1.75E+02 5.65E+01 G  
                          1291.60-6.008E-02 % P 3.295E+00 3.27E+03 4.32E+01 G  
 
Co-56    C   2.6163E+00                                      7.73E+01             
                           846.77 2.223E-01 ?(  1.192E+00 2.35E+02 9.99E+01 G  
                          1238.28 6.237E+00  (P 2.268E+00 1.99E+01 6.61E+01 G  
                          1037.84-2.871E+00 + P 1.078E+01 1.60E+02 1.41E+01 G  
                          1771.35-2.659E+00 +   3.002E+01 3.32E+02 1.55E+01  A 
 
CO-57    C   4.6645E-01                                      2.72E+02             
                           122.06 4.665E-01  (  1.254E+00 8.11E+01 8.56E+01 G  
                           136.47-4.469E+00 +   2.015E+01 1.36E+02 1.07E+01 G  
 
CO-58    C  -8.0873E-01                                      7.09E+01             
                           810.78-8.087E-01 &(  2.152E+00 7.99E+01 9.95E+01 G  
 
CO-60    F   4.6118E-01                                      1.93E+03             
                          1332.50 2.117E-01 ?(  1.581E+00 3.46E+02 1.00E+02 G  
                          1173.24 7.109E-01  (P 1.285E+00 8.33E+01 9.99E+01 G  
 
ZN-65    F  -1.6658E+00                                      2.44E+02             
                          1115.55-1.666E+00 ?(  7.789E+00 1.39E+02 5.06E+01 G  
 
NB-94    I  -8.4598E-01                                      7.41E+06             
                           702.63-8.460E-01 ?(  2.325E+00 8.26E+01 9.79E+01 G  
                           871.10-2.652E-01 +   1.412E+00 1.55E+02 9.99E+01 G  
 
ZR-95    I   8.5970E-01                                      6.40E+01             
                           756.73 8.597E-01 &(P 1.763E+00 9.15E+01 5.45E+01 G  
                           724.20-1.488E-01 -   4.392E+00 8.57E+02 4.42E+01 G  
 
RU-103   I  -1.3476E-01                                      3.93E+01             
                           497.05-1.348E-01 ?(P 1.348E+00 3.93E+02 9.09E+01 G  
                           610.30-3.513E+00 +   8.887E+01 7.57E+02 5.75E+00 GA 
 
RH-106   I   8.1206E+00                                      3.74E+02             
                           621.92 5.385E+00 ?(  5.071E+01 2.82E+02 9.93E+00 G  
                          1050.36 2.553E+01 ?(  7.273E+01 8.42E+01 1.56E+00 G  
                           511.86-3.216E+00 +   1.073E+01 1.00E+02 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:56:12 AMPage 10
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191367.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C   4.9740E-01                                      1.53E+05             
                           433.94 4.974E-01 *(  1.092E+00 9.30E+01 9.05E+01 G  
                           722.94-8.747E-01 +   2.458E+00 8.44E+01 9.08E+01 G  
                           614.28 0.000E+00 -   5.701E+00 1.00E+03 8.98E+01 G  
 
AG-110M  F   2.6255E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  2.671E+00 1.00E+03 7.27E+01 G  
                           657.76-8.011E-01 + P 1.977E+00 1.44E+02 9.46E+01 G  
                           937.49-4.016E+00 + P 7.085E+00 3.02E+01 3.44E+01 G  
                          1384.30 1.048E+00 ?(  6.180E+00 2.71E+02 2.43E+01 G  
                           763.94-2.073E+00 &   1.149E+01 1.64E+02 2.23E+01 G  
 
SN-113   F   7.9832E-01                                      1.15E+02             
                           391.69 7.983E-01 ?(P 2.868E+00 1.08E+02 6.40E+01 G  
 
SB-124   F  -3.5345E-02                                      6.02E+01             
                           602.73-2.774E-01 ?(  1.606E+00 1.70E+02 9.83E+01 G  
                          1690.98 4.624E-01 &(P 1.969E+00 1.91E+02 4.78E+01 G  
                           722.79-7.350E+00 +   2.184E+01 8.91E+01 1.08E+01 G  
 
SB-125   I   9.4457E-01                                      1.01E+03             
                           427.88-2.379E-01 &(P 4.405E+00 8.32E+02 2.96E+01 G  
                           600.50 5.095E-01 ?(  1.307E+01 7.54E+02 1.79E+01 G  
                           635.89-5.093E+00 +   1.378E+01 8.11E+01 1.13E+01 G  
                           463.37 5.030E+00 ?(P 1.457E+01 8.68E+01 1.05E+01 G  
 
I-131    I   7.3102E-02                                      8.02E+00             
                           364.48 7.310E-02 &(  1.447E+00 7.96E+02 8.17E+01 G  
                           284.30-2.184E+00 &   2.044E+01 3.81E+02 6.14E+00 G  
                           636.97-8.260E+00 + P 2.468E+01 1.80E+02 7.17E+00 G  
 
Gd-153   F  -1.8185E+00                                      2.42E+02             
                            97.50-1.819E+00 &(  1.346E+01 2.24E+02 3.00E+01 G  
                           103.20-2.369E+00 &   1.817E+01 2.31E+02 2.18E+01 G  
 
Ga-68    C   2.7477E+01                                      4.71E-02             
                          1077.40 2.748E+01 &(  4.980E+01 8.42E+01 3.30E+00 G  
 
Tc-99m   I  -5.6017E-01                                      2.51E-01             
                           140.51-5.602E-01  (  2.485E+00 1.34E+02 8.93E+01 G  
 
BA-133   F  -8.8053E-01                                      3.85E+03             
                           356.00-8.805E-01 ?(  5.995E+00 2.05E+02 6.20E+01 G  
                           302.85-3.155E+00 &   2.017E+01 1.92E+02 1.83E+01 G  
                           383.84 5.364E+00 ?   1.940E+01 1.08E+02 8.94E+00 GA 
                            80.99-1.733E+00 + P 1.371E+01 9.67E+01 3.41E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:56:12 AMPage 11
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191367.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-134   I  -6.7404E-02                                      7.54E+02             
                           795.87-1.651E-01  (  2.347E+00 4.14E+02 8.55E+01 G  
                           604.71-6.324E-01 +   5.238E+00 2.48E+02 9.76E+01 G  
                           569.32 4.759E-01  (  8.518E+00 5.16E+02 1.54E+01 G  
                           801.95-7.764E+00 &   2.615E+01 1.01E+02 8.69E+00 G  
                           563.24-2.174E-01 %   1.628E+01 3.23E+03 8.35E+00 G  
 
CS-137   I  -9.8850E-01                                      1.10E+04             
                           661.66-9.885E-01 ?(  2.561E+00 7.80E+01 8.52E+01 G  
 
CE-139   F   9.2467E-02                                      1.38E+02             
                           165.85 9.247E-02 ?(  1.870E+00 6.02E+02 7.99E+01 G  
 
Ba-140   I  -2.9129E+00                                      1.28E+01             
                           537.26-2.913E+00 ?(P 5.838E+00 1.01E+02 2.44E+01 G  
                           162.66-8.525E+00 +   2.723E+01 9.63E+01 6.22E+00 G  
                           304.85-1.356E+01 +   8.589E+01 1.90E+02 4.29E+00 G  
 
La-140   I   2.1705E-01                                      1.28E+01             
                          1596.21-4.608E-01 ?(P 1.974E+00 2.10E+02 9.54E+01 G  
                           487.02-1.336E+00 +   4.479E+00 1.00E+02 4.55E+01 G  
                           328.76 2.033E+00 &(  1.250E+01 1.84E+02 2.03E+01 G  
                           815.77 1.411E+00 ?(  8.655E+00 1.80E+02 2.33E+01 G  
 
CE-141   I   9.6036E-01                                      3.25E+01             
                           145.44 9.604E-01 &(  4.191E+00 1.31E+02 4.82E+01 G  
 
CE-144   I   3.8940E+00                                      2.85E+02             
                           133.54 3.894E+00 &(  1.974E+01 1.53E+02 1.11E+01 G  
 
PM-144   C  -7.4944E-01                                      3.63E+02             
                           696.54-7.494E-01 ?(  1.981E+00 7.94E+01 9.90E+01 G  
                           618.06 0.000E+00 +   5.192E+00 1.00E+03 9.91E+01 G  
 
EU-152   F   1.4482E+00                                      4.94E+03             
                           121.78-1.405E+00  (  4.543E+00 9.74E+01 2.86E+01 G  
                           344.29-2.193E+00 +   1.028E+01 1.41E+02 2.65E+01 G  
                          1112.07-6.256E+00 &   2.962E+01 1.41E+02 1.36E+01 G  
                           778.92 3.489E+00 ?(  8.637E+00 1.10E+02 1.29E+01 G  
                           964.11 5.223E+00 &(  1.872E+01 1.07E+02 1.46E+01 G  
                           244.69 0.000E+00 -   4.135E+01 1.00E+03 7.58E+00 G  
                          1408.00 9.066E+00 ? P 7.928E+00 4.33E+01 2.10E+01 GA 
 
EU-154   I   2.1234E+00                                      3.14E+03             
                           123.10 4.557E-01 ?(  2.797E+00 1.83E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   4.276E+00 1.00E+03 3.52E+01 G  
                           723.36-1.202E+00 +   1.037E+01 2.54E+02 2.02E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:56:12 AMPage 12
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191367.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           873.23 4.306E+00 ?(P 1.057E+01 7.37E+01 1.23E+01 G  
                          1004.77 2.966E+00 ?(  9.557E+00 9.55E+01 1.80E+01 G  
                           996.33 4.582E+00 ?(  1.152E+01 7.52E+01 1.06E+01 G  
 
EU-155   I  -1.0543E-02                                      1.81E+03             
                           105.31-1.054E-02 %(P 1.856E+01 1.80E+04 2.12E+01 G  
                            86.54-1.840E+00 &   1.444E+01 2.37E+02 3.07E+01 G  
 
HF-181   F   6.5473E-01                                      4.24E+01             
                           482.00 1.001E-01 &(  2.241E+00 6.57E+02 8.05E+01 G  
                           133.02 0.000E+00 -   5.103E+00 1.00E+03 4.33E+01 G  
                           345.83 3.617E+00 ?(  1.736E+01 1.44E+02 1.51E+01 G  
                           136.30 0.000E+00 -   3.809E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F   7.1385E-01                                      1.14E+02             
                          1121.30 8.805E-02 %(  1.104E+01 3.68E+03 3.49E+01 G  
                          1221.41 1.523E+00  (  5.858E+00 1.81E+02 2.70E+01 G  
                          1189.05-7.002E+00 +   1.226E+01 8.49E+01 1.62E+01 G  
 
Hg-203   F  -2.0320E-01                                      4.66E+01             
                           279.20-2.032E-01 &(  1.690E+00 2.46E+02 8.15E+01 G  
 
TL-208   N   8.8122E+00                                      6.98E+02             
                           583.02 8.698E+00  (P 1.145E+00 8.18E+00 8.45E+01 G  
                           277.28 1.035E+01  (P 1.389E+01 5.47E+01 6.31E+00 G  
                           860.56 2.118E+01 + P 5.852E+00 1.66E+01 1.24E+01 G  
 
PM-146   C   1.9398E-02                                      2.02E+03             
                           453.88-5.833E-01  (P 2.094E+00 1.61E+02 6.50E+01 G  
                           747.16-2.276E+00 +   4.494E+00 8.71E+01 3.40E+01 G  
                           735.72 1.760E+00  (P 5.558E+00 1.36E+02 2.25E+01 G  
 
Y-88     F  -6.9317E-02                                      1.07E+02             
                          1836.06-6.932E-02 %(  1.596E+00 1.09E+03 9.92E+01 G  
                           898.04-4.891E-01 + P 1.734E+00 8.76E+01 9.37E+01 G  
 
Cd-113m     -1.2826E+03                                      5.33E+03             
                           263.70-1.283E+03 ?(  2.405E+04 5.54E+02 6.00E-03   K
 
Cf-251   T  -3.0933E+00                                      3.28E+05             
                           176.60-3.093E+00 ?(  7.276E+00 9.32E+01 1.70E+01 G  
                           227.00 7.596E+00 &   1.805E+01 9.80E+01 6.30E+00 GA 
 
Cf-249   T   1.1524E+00                                      1.28E+05             
                           387.95 7.340E-01 &(  2.538E+00 1.04E+02 6.60E+01 G  
                           333.44 2.933E+00 ?(  1.650E+01 1.69E+02 1.55E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:56:12 AMPage 13
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191367.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sn-126       2.2887E+00                                      3.65E+07             
                            87.57 2.289E+00 }   1.145E+01 4.56E+01 3.75E+01 GA 
                            64.28 2.289E+00 &(  2.577E+01 3.37E+02 9.70E+00 G  
                            86.94-6.236E+00 +   4.874E+01 2.36E+02 9.04E+00 GA 
 
PB-210   N   7.0771E+01                                      8.14E+03             
                            46.54 7.077E+01  (  3.269E+01 1.89E+01 4.25E+00 G  
 
PB-212   N   2.5561E+01                                      6.98E+02             
                           238.63 2.556E+01  (P 2.191E+00 4.44E+00 4.33E+01 G  
                           300.03 4.155E+01 +   2.788E+01 2.24E+01 3.28E+00 GA 
 
PB-214   N   7.0096E+01                                      5.84E+05             
                           351.93 6.935E+01  (P 2.703E+00 3.16E+00 3.76E+01 G  
                           295.09 7.154E+01  (P 4.943E+00 4.06E+00 1.93E+01 G  
                           242.00 8.326E+01 +   1.466E+01 7.12E+00 7.43E+00 GA 
 
BI-207   C  -4.9455E-01                                      1.18E+04             
                          1063.66-4.946E-01 ?(  2.181E+00 2.02E+02 7.45E+01 G  
                           569.70-3.559E-02 % P 1.400E+00 1.13E+03 9.77E+01 G  
 
BI-212   N   3.1432E+01                                      6.98E+02             
                           727.17 3.143E+01  (  9.062E+00 1.60E+01 7.55E+00 G  
                           785.42 2.093E+01 -   1.549E+02 2.17E+02 1.28E+00 GA 
 
U-235    N   1.3487E+00                                      2.57E+11             
                           143.79-2.449E+00  (  1.966E+01 2.41E+02 1.10E+01 G  
                           205.33-6.096E+00 +   3.500E+01 1.72E+02 5.01E+00 G  
                           163.38 9.542E+00 &(  2.594E+01 8.20E+01 5.08E+00 G  
                           185.72-8.529E-01 +   3.144E+00 1.11E+02 5.40E+01 GA 
 
BI-214   N   7.0910E+01                                      5.84E+05             
                           609.31 6.988E+01  (P 1.994E+00 3.20E+00 4.61E+01 G  
                          1120.29 7.404E+01 @(P 4.917E+00 6.86E+00 1.51E+01 G  
                          1764.49 8.279E+01 + P 4.865E+00 7.37E+00 1.54E+01 G  
 
BI-210M  T  -1.1050E+00                                      1.10E+09             
                           265.83-1.105E+00 &(  2.991E+00 8.16E+01 5.00E+01 G  
                           304.90-2.078E+00 +   1.305E+01 1.89E+02 2.80E+01 G  
 
AC-228   N   2.7170E+01                                      2.10E+03             
                           911.07 2.661E+01  (  3.514E+00 9.46E+00 2.90E+01 G  
                           968.97 2.846E+01  (P 6.020E+00 1.24E+01 1.75E+01 G  
                           338.32 2.664E+01  (P 7.561E+00 1.12E+01 1.20E+01 G  
                            93.35-1.016E+01 - P 7.390E+01 7.32E+01 5.56E+00 XA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:56:12 AMPage 14
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191367.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-227   N  -8.0258E+00                                      7.95E+03             
                           256.24-8.026E+00 ?(  1.861E+01 9.57E+01 7.00E+00 G  
                           235.97-2.775E+00 +   2.527E+01 2.74E+02 1.23E+01 G  
                            50.14-8.661E+00 &   3.232E+01 1.12E+02 8.00E+00 G  
 
TH-229   N   2.9456E-01                                      2.68E+06             
                           193.51 2.946E-01 %(  2.906E+01 4.03E+03 4.40E+00 G  
                           210.85-7.363E+00 + P 6.210E+01 3.85E+02 2.99E+00 G  
 
TH-234   N   6.0277E+01                                      1.63E+12             
                            92.59 5.313E+01  (  2.184E+01 1.36E+01 5.58E+00 G  
                            63.29 7.075E+01  (  3.470E+01 1.62E+01 3.81E+00 G  
 
PA-231   N  -2.0068E+01                                      1.20E+07             
                           302.65-2.007E+01 &(  1.294E+02 1.94E+02 2.88E+00 G  
                           300.07-2.331E+01 +   1.530E+02 1.97E+02 2.46E+00 G  
 
PA-233   C  -1.6568E+00                                      7.82E+08             
                           312.01-1.657E+00 ?(P 1.014E+01 9.76E+01 3.60E+01 G  
                           300.18-9.253E+00 +   6.024E+01 1.96E+02 6.20E+00 G  
 
PA-234   N   1.7503E+00                                      1.63E+12             
                           131.29 1.295E-02 %(P 1.223E+01 2.83E+04 1.80E+01 G  
                           946.02 1.204E+00  (  9.688E+00 3.51E+02 1.34E+01 G  
                           569.47-9.821E-01 + P 1.643E+01 6.49E+02 8.20E+00 G  
                           883.24 5.770E+00 ?(  1.884E+01 9.70E+01 9.60E+00 G  
                           880.53 1.918E+00 ?   3.180E+01 4.79E+02 6.00E+00 GA 
 
PA-234M  N   5.5022E+01                                      1.63E+12             
                          1001.00 5.502E+01 *(  1.686E+02 9.06E+01 8.37E-01 G  
                           766.41 0.000E+00 -   8.490E+02 1.00E+03 2.94E-01 G  
 
AM-241   T   1.7970E+00                                      1.58E+05             
                            59.54 1.797E+00 &(P 6.966E+00 1.17E+02 3.59E+01 G  
 
Np-237   F  -4.3133E+00                                      2.14E+06             
                            86.49-4.313E+00 &(  3.396E+01 2.38E+02 1.31E+01 G  
 
Ir-192   F   1.5073E-01                                      7.40E+01             
                           316.49-4.173E-01 &(  4.197E+00 3.02E+02 8.70E+01 G  
                           468.06 1.106E+00 ?(  3.229E+00 8.76E+01 5.18E+01 G  
                           308.44-1.852E+00 +   1.150E+01 1.87E+02 3.18E+01 G  
 
Cs-136   F  -8.1314E-01                                      1.30E+01             
                           818.50-8.131E-01 ?(  2.246E+00 8.29E+01 1.00E+02 G  
                          1048.07 6.083E-01 +   1.287E+00 6.42E+01 8.00E+01 G  
                           340.57 0.000E+00 +   5.619E+00 1.00E+03 4.69E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:56:12 AMPage 15
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191367.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Np-239   T   2.3550E+00                                      2.36E+00             
                           103.70 0.000E+00 &   1.643E+01 1.00E+03 2.40E+01 X  
                           106.13 2.355E+00  (  1.706E+01 2.19E+02 2.27E+01 G  
                            99.50-3.627E+00 +   2.670E+01 2.22E+02 1.50E+01 X  
 
Nd-147       4.3723E+00                                      1.11E+01             
                           531.00 4.372E+00 &(  9.026E+00 8.76E+01 1.30E+01 G  
                            91.10-1.960E+00 -   1.486E+01 2.29E+02 2.83E+01 G  
 
TL-210   N  -2.5061E-01                                      5.84E+05             
                           799.60-2.506E-01 ?(  1.955E+00 2.28E+02 9.90E+01 G  
                           296.00-7.169E-01 +   4.755E+00 2.00E+02 7.90E+01 G  
                          1313.00-1.245E+00 +   7.439E+00 2.77E+02 2.10E+01 GA 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

                                 (Page 17 of 22)

Page 1311 of 1906



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:56:12 AMPage 16
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191367.An1             
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       806.       -36.    -0.020   112.22  -8.661E+00   
 AM-241      59.54      1208.        42.     0.024   116.72   1.797E+00  P
 BA-133      80.99      7494.       -51.    -0.029    96.68  -1.733E+00  P
 Np-237      86.49      7307.       -51.    -0.028   237.73  -4.313E+00   
 EU-155      86.54      7256.       -51.    -0.028   236.90  -1.840E+00   
 Gd-153      97.50      6589.       -51.    -0.029   223.53  -1.819E+00   
 Np-239      99.50      6538.       -52.    -0.029   222.26  -3.627E+00   
 Gd-153     103.20      6486.       -49.    -0.027   231.49  -2.369E+00   
 Np-239     106.13      6246.        51.     0.028   218.74   2.355E+00   
 EU-152     121.78       677.       -38.    -0.021    97.36  -1.405E+00   
 CO-57      122.06       458.        38.     0.021    81.07   4.665E-01   
 EU-154     123.10       518.        18.     0.010   183.14   4.557E-01   
 CO-57      136.47      1783.       -44.    -0.025   135.80  -4.469E+00   
 Tc-99m     140.51      1739.       -44.    -0.025   133.63  -5.602E-01   
 U-235      143.79      1710.       -24.    -0.014   241.04  -2.449E+00   
 CE-141     145.44      1484.        42.     0.023   131.39   9.604E-01   
 Ba-140     162.66       906.       -45.    -0.025    96.26  -8.525E+00   
 U-235      163.38       539.        41.     0.023    82.00   9.542E+00   
 Cf-251     176.60       447.       -43.    -0.024    93.16  -3.093E+00   
 U-235      185.72       800.       -36.    -0.020   110.87  -8.529E-01   
 U-235      205.33       748.       -23.    -0.013   171.89  -6.096E+00   
 TH-229     210.85       811.       -16.    -0.009   385.45  -7.363E+00  P
 Cf-251     227.00       268.        33.     0.018    97.98   7.596E+00   
 TH-227     235.97      1986.       -23.    -0.013   273.61  -2.775E+00   
 TH-227     256.24       300.       -36.    -0.020    95.73  -8.026E+00   
 Cd-113m    263.70       356.        -5.    -0.003   553.81  -1.283E+03   
 BI-210M    265.83       379.       -35.    -0.019    81.55  -1.105E+00   
 Hg-203     279.20       298.       -10.    -0.006   246.17  -2.032E-01   
 I-131      284.30       240.        -8.    -0.004   380.79  -2.184E+00   
 TL-210     296.00      2136.       -33.    -0.018   199.55  -7.169E-01   
 PA-231     300.07      2103.       -33.    -0.018   197.40  -2.331E+01   
 PA-233     300.18      2070.       -33.    -0.018   195.86  -9.253E+00   
 PA-231     302.65      2037.       -33.    -0.018   193.95  -2.007E+01   
 BA-133     302.85      2004.       -33.    -0.018   192.35  -3.155E+00   
 Ba-140     304.85      1971.       -33.    -0.018   190.49  -1.356E+01   
 BI-210M    304.90      1938.       -33.    -0.018   188.90  -2.078E+00   
 Ir-192     308.44      1905.       -33.    -0.018   186.82  -1.852E+00   
 PA-233     312.01      1872.       -33.    -0.019    97.58  -1.657E+00  P
 Ir-192     316.49      1838.       -20.    -0.011   301.95  -4.173E-01   
 CR-51      320.08      1685.        32.     0.018   184.11   5.796E+00  P
 La-140     328.76       831.        22.     0.012   184.14   2.033E+00   
 EU-152     344.29       899.       -30.    -0.017   140.71  -2.193E+00   
 HF-181     345.83       823.        28.     0.016   143.99   3.617E+00   
 BA-133     356.00      1615.       -28.    -0.016   204.54  -8.805E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:56:12 AMPage 17
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191367.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 I-131      364.48       148.         3.     0.002   796.06   7.310E-02   
 BA-133     383.84       304.        23.     0.013   108.26   5.364E+00   
 SN-113     391.69       332.        24.     0.014   107.60   7.983E-01  P
 SB-125     427.88       143.        -3.    -0.002   831.81  -2.379E-01  P
 AG-108M    433.94        78.        20.     0.011    92.98   4.974E-01   
 SB-125     463.37       176.        22.     0.012    86.84   5.030E+00  P
 Ir-192     468.06       210.        24.     0.013    87.58   1.106E+00   
 BE-7       477.60       214.        22.     0.012    95.54   5.091E+00   
 HF-181     482.00       236.         3.     0.002   657.02   1.001E-01   
 La-140     487.02       298.       -25.    -0.014   100.45  -1.336E+00   
 RU-103     497.05       100.        -5.    -0.003   393.28  -1.348E-01  P
 RH-106     511.86       308.       -25.    -0.014   100.02  -3.216E+00   
 Ba-140     537.26       122.       -27.    -0.015   100.73  -2.913E+00  P
 CS-134     569.32        93.         3.     0.001   515.99   4.759E-01   
 SB-125     600.50       288.         3.     0.002   754.46   5.095E-01   
 SB-124     602.73       127.       -10.    -0.005   170.20  -2.774E-01   
 CS-134     604.71      1418.       -22.    -0.012   248.47  -6.324E-01   
 RU-103     610.30      1396.        -7.    -0.004   756.87  -3.513E+00   
 RH-106     621.92      1317.        18.     0.010   282.23   5.385E+00   
 SB-125     635.89       113.       -19.    -0.011    81.13  -5.093E+00   
 I-131      636.97       148.       -20.    -0.011   179.86  -8.260E+00  P
 AG-110M    657.76       158.       -25.    -0.014   143.95  -8.011E-01  P
 CS-137     661.66       215.       -27.    -0.015    77.99  -9.885E-01   
 PM-144     696.54       159.       -23.    -0.013    79.44  -7.494E-01   
 NB-94      702.63       214.       -26.    -0.014    82.59  -8.460E-01   
 SB-124     722.79       221.       -24.    -0.013    89.13  -7.350E+00   
 AG-108M    722.94       197.       -24.    -0.013    84.37  -8.747E-01   
 EU-154     723.36       172.        -7.    -0.004   253.52  -1.202E+00   
 ZR-95      724.20       146.        -2.    -0.001   857.32  -1.488E-01   
 ZR-95      756.73        30.        14.     0.008    91.50   8.597E-01  P
 AG-110M    763.94       240.       -14.    -0.007   164.39  -2.073E+00   
 EU-152     778.92        40.        13.     0.007   110.49   3.489E+00   
 CS-134     795.87       135.        -4.    -0.002   413.82  -1.651E-01   
 TL-210     799.60       124.        -7.    -0.004   228.12  -2.506E-01   
 CS-134     801.95       173.       -19.    -0.011   100.55  -7.764E+00   
 CO-58      810.78       150.       -22.    -0.012    79.94  -8.087E-01   
 La-140     815.77       131.         9.     0.005   180.22   1.411E+00   
 Cs-136     818.50       163.       -23.    -0.013    82.90  -8.131E-01   
 MN-54      834.85        90.       -11.    -0.006   191.99  -4.029E-01   
 NB-94      871.10        55.        -7.    -0.004   154.52  -2.652E-01   
 EU-154     873.23        46.        14.     0.008    73.67   4.306E+00  P
 Sc-46      889.28       137.       -20.    -0.011    85.87  -7.669E-01   
 Y-88       898.04        71.       -12.    -0.007    87.60  -4.891E-01  P
 AG-110M    937.49       155.       -34.    -0.019    30.19  -4.016E+00  P
 EU-152     964.11       189.        19.     0.010   106.93   5.223E+00   
 EU-154     996.33        32.        12.     0.006    75.17   4.582E+00   
 PA-234M   1001.00        44.        11.     0.006    90.64   5.502E+01   
 EU-154    1004.77        66.        13.     0.007    95.51   2.966E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:56:12 AMPage 18
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191367.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cs-136    1048.07        20.        11.     0.006    64.22   6.083E-01   
 RH-106    1050.36        25.         9.     0.005    84.20   2.553E+01   
 BI-207    1063.66        53.        -8.    -0.005   202.19  -4.946E-01   
 Ga-68     1077.40        37.        17.     0.010    84.25   2.748E+01   
 FE-59     1099.25        43.        -9.    -0.005   174.65  -6.960E-01   
 EU-152    1112.07       337.       -19.    -0.010   141.19  -6.256E+00   
 ZN-65     1115.55       318.       -18.    -0.010   139.40  -1.666E+00   
 CO-60     1173.24        27.        15.     0.008    83.27   7.109E-01  P
 Ta-182    1189.05        68.       -23.    -0.013    84.88  -7.002E+00   
 Ta-182    1221.41        40.         8.     0.005   180.60   1.523E+00   
 NA-22     1274.53        28.         5.     0.003   167.82   2.384E-01   
 TL-210    1313.00        34.        -5.    -0.003   277.13  -1.245E+00   
 CO-60     1332.50        34.         4.     0.002   345.51   2.117E-01   
 AG-110M   1384.30        28.         5.     0.003   271.48   1.048E+00   
 EU-152    1408.00        35.        34.     0.019    43.34   9.066E+00  P
 La-140    1596.21        36.        -7.    -0.004   210.15  -4.608E-01  P
 SB-124    1690.98         7.         3.     0.002   190.59   4.624E-01  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    5.0905E+00    5.0906E+00    9.554E+01%                1.62E+01
 NA-22  #A    2.3836E-01    2.3836E-01    1.678E+02%                1.41E+00
 K-40         9.4437E+01    9.4437E+01    8.518E+00%                1.05E+01
 Sc-46  #A   -7.6686E-01   -7.6687E-01    8.587E+01%                2.20E+00
 CR-51  #A    5.7958E+00    5.7959E+00    1.841E+02%                3.55E+01
 MN-54  #A   -4.0291E-01   -4.0291E-01    1.920E+02%                1.72E+00
 FE-59  #A   -6.9603E-01   -6.9604E-01    1.747E+02%                2.66E+00
 Co-56  #C    2.6163E+00    2.6163E+00    1.991E+01%                1.19E+00
 CO-57  #A    4.6645E-01    4.6645E-01    8.107E+01%                1.25E+00
 CO-58  #A   -8.0873E-01   -8.0873E-01    7.994E+01%                2.15E+00
 CO-60  #A    4.6118E-01    4.6118E-01    8.327E+01%                1.58E+00
 ZN-65  #A   -1.6657E+00   -1.6658E+00    1.394E+02%                7.79E+00
 NB-94  #A   -8.4598E-01   -8.4598E-01    8.259E+01%                2.32E+00
 ZR-95  #A    8.5969E-01    8.5970E-01    9.150E+01%                1.76E+00
 NB-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.50E+00
 RU-103 #A   -1.3476E-01   -1.3476E-01    3.933E+02%                1.35E+00
 RH-106 #A    8.1206E+00    8.1206E+00    8.420E+01%                5.07E+01
 AG-108M#A    4.9740E-01    4.9740E-01    9.298E+01%                1.09E+00
 AG-110M#A    2.6255E-01    2.6255E-01    2.715E+02%                2.67E+00
 SN-113 #A    7.9832E-01    7.9832E-01    1.076E+02%                2.87E+00
 SB-124 #A   -3.5345E-02   -3.5345E-02    1.278E+02%                1.61E+00
 SB-125 #A    9.4457E-01    9.4457E-01    8.684E+01%                4.41E+00
 I-131  #A    7.3095E-02    7.3102E-02    7.961E+02%                1.45E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:56:12 AMPage 19
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191367.An1             
                                                                                 
 Gd-153 #A   -1.8185E+00   -1.8185E+00    2.235E+02%                1.35E+01
 Ga-68  #A    2.7045E+01    2.7477E+01    8.425E+01%                4.98E+01
 Tc-99m #A   -5.5851E-01   -5.6017E-01    1.336E+02%                2.49E+00
 BA-133 #A   -8.8053E-01   -8.8053E-01    2.045E+02%                5.99E+00
 CS-134 #A   -6.7403E-02   -6.7404E-02    3.307E+02%                2.35E+00
 CS-137 #A   -9.8850E-01   -9.8850E-01    7.799E+01%                2.56E+00
 CE-139 #A    9.2466E-02    9.2467E-02    6.020E+02%                1.87E+00
 Ba-140 #A   -2.9127E+00   -2.9129E+00    1.007E+02%                5.84E+00
 La-140 #A    2.1704E-01    2.1705E-01    1.108E+02%                1.97E+00
 CE-141 #A    9.6034E-01    9.6036E-01    1.314E+02%                4.19E+00
 CE-144 #A    3.8940E+00    3.8940E+00    1.526E+02%                1.97E+01
 PM-144 #A   -7.4944E-01   -7.4944E-01    7.944E+01%                1.98E+00
 EU-152 #A    1.4482E+00    1.4482E+00    6.067E+01%                4.54E+00
 EU-154 #A    2.1234E+00    2.1234E+00    5.796E+01%                2.80E+00
 EU-155 #A   -1.0543E-02   -1.0543E-02    1.800E+04%                1.86E+01
 HF-181 #A    6.5472E-01    6.5473E-01    1.440E+02%                2.24E+00
 Ta-182 #A    7.1384E-01    7.1385E-01    1.806E+02%                1.10E+01
 Hg-203 #A   -2.0319E-01   -2.0320E-01    2.462E+02%                1.69E+00
 TL-208       8.8122E+00    8.8122E+00    8.180E+00%                1.14E+00
 PM-146  A    1.9398E-02    1.9398E-02    1.056E+02%                2.09E+00
 Y-88   #A   -6.9316E-02   -6.9317E-02    1.087E+03%                1.60E+00
 Cd-113m#A   -1.2826E+03   -1.2826E+03    5.538E+02%                2.40E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.15E+02
 Cf-251 #A   -3.0933E+00   -3.0933E+00    9.316E+01%                7.28E+00
 Cf-249  A    1.1524E+00    1.1524E+00    9.893E+01%                2.54E+00
 Sn-126 #A    2.2887E+00    2.2887E+00    3.375E+02%                2.58E+01
 PB-210       7.0771E+01    7.0771E+01    1.890E+01%                3.27E+01
 PB-212       2.5561E+01    2.5561E+01    4.437E+00%                2.19E+00
 PB-214       7.0096E+01    7.0096E+01    2.572E+00%                2.70E+00
 BI-207 #A   -4.9455E-01   -4.9455E-01    2.022E+02%                2.18E+00
 BI-212       3.1432E+01    3.1432E+01    1.596E+01%                9.06E+00
 U-235  #A    1.3487E+00    1.3487E+00    8.200E+01%                1.97E+01
 BI-214       7.0910E+01    7.0910E+01    3.198E+00%                1.99E+00
 BI-210M#A   -1.1050E+00   -1.1050E+00    8.155E+01%                2.99E+00
 AC-228       2.7170E+01    2.7170E+01    6.391E+00%                3.51E+00
 TH-227 #A   -8.0258E+00   -8.0258E+00    9.573E+01%                1.86E+01
 TH-229 #A    2.9456E-01    2.9456E-01    4.033E+03%                2.91E+01
 TH-234       6.0277E+01    6.0277E+01    1.056E+01%                2.18E+01
 PA-231 #A   -2.0068E+01   -2.0068E+01    1.940E+02%                1.29E+02
 PA-233 #A   -1.6568E+00   -1.6568E+00    9.758E+01%                1.01E+01
 PA-234  A    1.7503E+00    1.7503E+00    9.703E+01%                1.22E+01
 PA-234M#A    5.5022E+01    5.5022E+01    9.064E+01%                1.69E+02
 AM-241 #A    1.7970E+00    1.7970E+00    1.167E+02%                6.97E+00
 Np-237 #A   -4.3133E+00   -4.3133E+00    2.377E+02%                3.40E+01
 Ir-192 #A    1.5073E-01    1.5073E-01    8.758E+01%                4.20E+00
 Cs-136 #A   -8.1310E-01   -8.1314E-01    8.290E+01%                2.25E+00
 Np-239 #A    2.3543E+00    2.3550E+00    2.187E+02%                1.71E+01
 Nd-147 #A    4.3720E+00    4.3723E+00    8.764E+01%                9.03E+00
 TL-210 #A   -2.5061E-01   -2.5061E-01    2.281E+02%                1.95E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:56:12 AMPage 20
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191367.An1             
                                                                                 
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.80E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.3 keV)     4.638E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.3 keV) 4.6383813E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 8_Gamma_20191239 
-----------------------------------------------------------------------------                      
   Sample Description: 430266_Gamma_160-34268-A-2-B 
             Detector: Detector # 8       
             Batch ID: 430266                 
    Work Order Number: Gamma   
           Lot Number: 160-34268-A-2-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 07:05        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 07:05:21     Real Time: 1845   sec
        Analysis Time: 6/20/2019 07:36        Dead Time: 2.44   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 8_Soil_TunaCan.Clb
  Efficiency Cal Desc: 8_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 10:35
      Energy Cal Date: 2/28/2012 10:34                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 8_2019-06-08_1510.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -5.790E+00          102.6     5.940E+00    5.948E+00    1.994E+01
NA-22      2.937E-01          103.3     3.033E-01    3.036E-01    1.079E+00
K-40       7.151E+01           11.3     8.089E+00    8.878E+00    9.470E+00
Sc-46     -4.408E-01           99.8     4.399E-01    4.404E-01    1.989E+00
CR-51     -5.327E+00          140.5     7.482E+00    7.488E+00    2.505E+01
MN-54      6.090E-01           89.3     5.438E-01    5.447E-01    1.275E+00
FE-59     -1.742E-01          103.2     1.798E-01    1.800E-01    2.938E+00
Co-56      1.070E+00           42.5     4.541E-01    4.574E-01    7.379E-01
CO-57      2.557E-01          138.4     3.539E-01    3.541E-01    1.190E+00
CO-58     -8.366E-01           85.3     7.137E-01    7.150E-01    2.392E+00
CO-60     -7.510E-01           91.1     6.842E-01    6.853E-01    1.917E+00
ZN-65      0.000E+00         1.#INF     1.995E-01    1.995E-01    6.000E+00
NB-94      6.524E-01           35.1     2.292E-01    2.317E-01    1.456E+00
ZR-95     -1.407E+00           71.0     9.986E-01    1.001E+00    3.268E+00
NB-95     -2.266E-02         2548.0     5.774E-01    5.774E-01    2.046E+00
RU-103    -2.930E-01          186.9     5.476E-01    5.478E-01    1.334E+00
RH-106     4.374E+00          255.7     1.118E+01    1.119E+01    3.776E+01
AG-108M    4.434E-01          117.8     5.221E-01    5.226E-01    1.254E+00
AG-110M    1.617E+00           27.7     4.484E-01    4.560E-01    2.054E+00
SN-113     5.884E-01          121.7     7.158E-01    7.164E-01    1.784E+00
SB-124     4.772E-01          237.1     1.132E+00    1.132E+00    3.816E+00
SB-125     8.031E-01           34.2     2.749E-01    2.779E-01    4.934E+00
I-131      7.929E-02          541.3     4.292E-01    4.292E-01    1.300E+00
Gd-153     1.630E+00          137.4     2.241E+00    2.243E+00    7.450E+00
Ga-68      1.474E+01          122.9     1.810E+01    1.812E+01    4.285E+01
Tc-99m    -6.037E-01          137.5     8.300E-01    8.307E-01    2.759E+00
BA-133     6.803E-01           80.4     5.471E-01    5.483E-01    3.900E+00
CS-134     2.013E+00           30.0     6.036E-01    6.125E-01    1.906E+00
CS-137    -1.400E+00           34.5     4.825E-01    4.880E-01    2.922E+00
CE-139     5.201E-01           96.1     5.000E-01    5.025E-01    1.666E+00
Ba-140     5.197E-01          371.4     1.930E+00    1.930E+00    4.787E+00
La-140    -7.856E-01          124.5     9.783E-01    9.792E-01    2.542E+00
CE-141    -1.086E+00          147.0     1.596E+00    1.597E+00    5.306E+00
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CE-144    -3.982E+00          145.6     5.797E+00    5.800E+00    1.930E+01
PM-144    -9.211E-02          474.8     4.373E-01    4.373E-01    1.521E+00
EU-152     3.090E+00           45.8     1.414E+00    1.424E+00    4.094E+00
EU-154    -6.912E-01          116.2     8.029E-01    8.037E-01    2.688E+00
EU-155     2.599E+00           46.1     1.199E+00    1.208E+00    3.209E+00
HF-181     1.992E-01          141.8     2.825E-01    2.827E-01    2.766E+00
Ta-182     1.243E+00          187.7     2.334E+00    2.335E+00    8.065E+00
Hg-203     4.154E-01          115.5     4.796E-01    4.802E-01    1.615E+00
TL-208     9.123E+00            8.7     7.910E-01    9.218E-01    1.147E+00
PM-146     1.124E+00           43.9     4.939E-01    4.972E-01    1.564E+00
Y-88      -8.296E-02          785.5     6.516E-01    6.517E-01    1.541E+00
Cd-113m    1.678E+04           32.7     5.483E+03    5.590E+03    1.711E+04
Cd-109     0.000E+00         1.#INF     2.441E+01    2.441E+01    8.106E+01
Cf-251    -9.445E-01          257.8     2.435E+00    2.436E+00    6.275E+00
Cf-249    -7.461E-02         1248.1     9.312E-01    9.312E-01    3.185E+00
Sn-126     3.967E+00          166.6     6.609E+00    6.613E+00    2.209E+01
PB-210    -7.514E+00          145.8     1.095E+01    1.096E+01    6.842E+01
PB-212     2.800E+01            4.5     1.262E+00    2.208E+00    1.875E+00
PB-214     1.722E+01            7.5     1.284E+00    1.565E+00    2.255E+00
BI-207     2.346E-01           85.2     1.999E-01    2.003E-01    1.933E+00
BI-212     6.869E+00          106.1     7.285E+00    7.294E+00    2.474E+01
U-235     -5.589E+00           45.5     2.544E+00    2.560E+00    2.244E+01
BI-214     2.169E+01            7.5     1.616E+00    1.970E+00    1.892E+00
BI-210M   -9.208E-01          129.4     1.191E+00    1.192E+00    2.871E+00
AC-228     2.057E+01           12.4     2.550E+00    2.758E+00    3.511E+00
TH-227     7.454E-01           79.7     5.942E-01    5.960E-01    1.747E+01
TH-229     1.857E+00           81.0     1.504E+00    1.511E+00    2.575E+01
TH-234     1.238E+01           45.5     5.630E+00    5.672E+00    2.076E+01
PA-231     9.919E+00          206.7     2.051E+01    2.051E+01    1.009E+02
PA-233     9.417E-01          209.6     1.974E+00    1.974E+00    8.307E+00
PA-234    -2.461E+00           59.2     1.458E+00    1.464E+00    1.146E+01
PA-234M    2.455E+01           81.0     1.988E+01    1.991E+01    3.325E+02
AM-241    -5.060E-01          385.7     1.952E+00    1.952E+00    6.597E+00
Np-237     0.000E+00         1.#INF     7.381E+00    7.381E+00    2.451E+01
Ir-192     7.639E+00           11.9     9.101E-01    1.016E+00    2.645E+00
Cs-136     1.814E-01           73.0     1.324E-01    1.328E-01    2.807E+00
Np-239    -1.305E+00          278.6     3.637E+00    3.638E+00    1.211E+01
Nd-147     3.138E+00           94.4     2.962E+00    2.968E+00    7.195E+00
TL-210     5.068E-01           94.1     4.768E-01    4.776E-01    1.619E+00
Kr-85     -1.273E+02          135.0     1.718E+02    1.720E+02    5.791E+02
-----------------------------------------------------------------------------
Total      1.706E+04

      Analyst: kody Saulters
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:57 AMPage  1
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191239.An1             
                                                                                 
 Sample description                                             
      430266_Gamma_160-34268-A-2-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det8\8_Gamma_20191239.An1

 Acquisition information
        Start time:                 6/20/2019 7:05:21 AM
        Live time:               1800
        Real time:               1845
        Dead time:                  2.44 %
        Detector ID:                    8

 Detector system                                                
      Ge 8 SN/174                                                     
                                                                      

 Calibration
        Filename:                   8_Soil_TunaCan.Clb
      8_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:34:41 AM
             Zero offset:           0.052 keV
             Gain:                  0.250 keV/channel
             Quadratic:             5.282E-10 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 10:35:20 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.39 %
             Log(Eff):             -1.098764E-01 + (-4.958544E-01*Log(E) ) + 
                                    ( -2.572270E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.71 %
             Log(Eff):             -2.525301E+01 + ( 9.398253E+00*Log(E) ) + 
                                    ( -1.000034E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.55keV )
        Stop channel:            8000 (  1999.97keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:57 AMPage  2
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191239.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 7:05:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       8_2019-06-08_1510.PBC
                                                 6/8/2019 3:10:53 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   30 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1698

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    43.69       16.  59.89   0.76  1.792E-02
    50.14       26. 113.82   1.01  2.267E-02    50.14   8.000    PBC<MDA TH227 
    59.54       -9. 385.73   1.02  2.881E-02    59.54  35.900    PBC<MDA AM241 
    63.19       63.  47.62   1.27  3.088E-02    63.29   3.810    PBC<MDA TH234 
    64.24       22. 166.60   1.03  3.146E-02    64.28   9.700    PBC<MDA Sn126 
    74.68      258.  10.21   1.03  3.613E-02
    77.16      415.   6.83   1.04  3.702E-02
    87.26      129.  17.59   1.04  3.974E-02    86.49  13.100  1.376E+01 Np237 
                                                86.54  30.700  5.871E+00 EU155 
                                                86.94   9.040  1.990E+01 Sn126 
                                                87.57  37.500  4.780E+00 Sn126 
                                                88.04   3.790  4.719E+01 Cd109 
    90.06       57.  32.90   1.05  4.028E-02    91.10  28.300  2.749E+00 Nd147 
    92.48       25. 101.93   1.05  4.072E-02    92.59   5.584    PBC<MDA TH234 
    97.50       36. 137.43   1.05  4.133E-02    97.50  30.000    PBC<MDA Gd153 
   104.99       42.  46.15   1.09  4.185E-02   105.31  21.200    PBC<MDA EU155 
   122.06       16. 138.42   1.07  4.146E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  2.557E-01 CO57  
   165.85       27.  96.14   1.10  3.629E-02   165.85  79.900    PBC<MDA CE139 
   185.72       86.  30.53   1.12  3.329E-02   185.72  54.000  2.665E+00 U235  
   210.85       26. 101.05   1.14  3.020E-02   210.85   2.990    PBC<MDA TH229 
   227.00       24. 100.03   1.15  2.853E-02   227.00   6.300    PBC<MDA Cf251 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:57 AMPage  3
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191239.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   238.70      564.   5.15   1.06  2.744E-02   238.63  43.300  2.635E+01 PB212 
   242.07       93.  18.09   1.16  2.714E-02   242.00   7.430  2.569E+01 PB214 
   244.69       21. 206.75   1.16  2.691E-02   244.69   7.580    PBC<MDA EU152 
   263.70       46.  32.68   1.18  2.539E-02   263.70   0.006    PBC<MDA Cd113m
   277.54       19.  89.73   1.19  2.440E-02   277.28   6.310    PBC<MDA TL208 
   279.20       15. 115.45   1.19  2.427E-02   279.20  81.460    PBC<MDA Hg203 
   283.61        3. 541.26   1.19  2.393E-02   284.30   6.140    PBC<MDA I131  
   295.21      183.  11.24   1.15  2.323E-02   295.09  19.300  2.267E+01 PB214 
                                               296.00  79.000  5.551E+00 TL210 
   300.07       17. 206.74   1.20  2.293E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.650E+01 PA231 
                                               300.18   6.200  6.548E+00 PA233 
   300.18       17. 209.57   1.20  2.293E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.650E+01 PA231 
                                               300.18   6.200  6.549E+00 PA233 
   300.21       48.  25.75   1.20  2.294E-02   300.03   3.280  3.522E+01 PB212 
                                               300.07   2.460  4.696E+01 PA231 
                                               300.18   6.200    PBC<MDA PA233 
   302.65        5. 697.66   1.21  2.278E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  6.760E-01 BA133 
   303.04       12.  80.42   1.21  2.277E-02   302.65   2.880  1.021E+01 PA231 
                                               302.85  18.330  1.604E+00 BA133 
   316.49      263.  11.91   1.22  2.199E-02   316.49  87.040  7.639E+00 Ir192 
   338.43      129.  12.73   1.24  2.085E-02   338.32  12.010  2.865E+01 AC228 
   345.83       17. 164.84   1.24  2.049E-02   345.83  15.070    PBC<MDA HF181 
   352.06      245.   8.35   1.32  2.020E-02   351.93  37.600  1.791E+01 PB214 
   356.05        9. 283.47   1.25  2.002E-02   356.00  62.050    PBC<MDA BA133 
   391.69       13. 121.66   1.27  1.855E-02   391.69  64.000    PBC<MDA SN113 
   433.94       12. 117.76   1.30  1.708E-02   433.94  90.480    PBC<MDA AG108M
   453.88       13.  96.99   1.32  1.647E-02   453.88  65.000    PBC<MDA PM146 
   468.06       17.  95.08   1.33  1.606E-02   468.06  51.750    PBC<MDA Ir192 
   511.86       31.  56.89   2.61  1.494E-02   511.86  20.000    PBC<MDA RH106 
   531.00       11.  94.39   1.37  1.449E-02   531.00  13.000    PBC<MDA Nd147 
   537.26        3. 371.36   1.37  1.436E-02   537.26  24.390    PBC<MDA Ba140 
   563.24       31.  29.98   1.39  1.381E-02   563.24   8.350  1.486E+01 CS134 
   569.47       12.  92.09   1.40  1.369E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  6.106E+00 PA234 
                                               569.70  97.740    PBC<MDA BI207 
   569.70       11.  85.23   1.40  1.368E-02   569.32  15.380  2.816E+00 CS134 
                                               569.47   8.200  5.282E+00 PA234 
                                               569.70  97.740    PBC<MDA BI207 
   583.48      190.   8.42   1.11  1.341E-02   583.02  84.500  9.123E+00 TL208 
   600.50       11. 233.54   1.42  1.310E-02   600.50  17.860    PBC<MDA SB125 
   602.73       11. 237.15   1.42  1.306E-02   602.73  98.260    PBC<MDA SB124 
   609.49      225.   7.45   1.40  1.294E-02   609.31  46.090  2.093E+01 BI214 
                                               610.30   5.750  1.680E+02 RU103 
   621.92       10. 255.71   1.43  1.273E-02   621.92   9.930    PBC<MDA RH106 
   635.89       22.  34.23   1.44  1.250E-02   635.89  11.310  8.780E+00 SB125 

                                 (Page 5 of 22)

Page 1322 of 1906



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:57 AMPage  4
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191239.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   702.63        9. 139.95   1.48  1.150E-02   702.63  97.900    PBC<MDA NB94  
   727.57       10. 106.06   1.50  1.118E-02   727.17   7.550    PBC<MDA BI212 
   735.72       13.  43.95   1.51  1.107E-02   735.72  22.500  2.975E+00 PM146 
   747.16        5. 206.38   1.51  1.093E-02   747.16  34.000    PBC<MDA PM146 
   766.41       12.  80.95   1.53  1.070E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  2.095E+02 PA234M
   785.14       16.  48.47   1.54  1.048E-02   785.42   1.280    PBC<MDA BI212 
   795.87       11.  84.02   1.54  1.036E-02   795.87  85.530    PBC<MDA CS134 
   799.60        9.  94.08   1.55  1.032E-02   799.60  98.960    PBC<MDA TL210 
   801.95        5. 232.83   1.55  1.030E-02   801.95   8.690    PBC<MDA CS134 
   834.85       11.  89.29   1.57  9.955E-03   834.85  99.980    PBC<MDA MN54  
   846.77       14.  42.45   1.58  9.836E-03   846.77  99.935  7.952E-01 Co56  
   871.10       15.  35.14   1.59  9.604E-03   871.10  99.890  8.590E-01 NB94  
   880.53        5. 166.13   1.60  9.517E-03   880.53   6.000    PBC<MDA PA234 
   884.68        8.  97.03   1.60  9.480E-03   884.68  72.680    PBC<MDA AG110M
   911.00       94.  12.40   1.62  9.247E-03   911.07  29.000  1.949E+01 AC228 
   946.02        7. 127.38   1.64  8.957E-03   946.02  13.400    PBC<MDA PA234 
   964.11       24.  45.77   1.65  8.814E-03   964.11  14.605  1.036E+01 EU152 
   968.97       62.  21.53   1.65  8.776E-03   968.97  17.460  2.236E+01 AC228 
  1048.07        6.  72.98   1.70  8.209E-03  1048.07  80.000    PBC<MDA Cs136 
  1077.40        6. 122.85   1.72  8.017E-03  1077.40   3.300    PBC<MDA Ga68  
  1112.07        1. 902.08   1.74  7.803E-03  1112.07  13.644    PBC<MDA EU152 
  1120.91       47.  15.24   1.02  7.754E-03  1120.29  15.100  2.231E+01 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  9.660E+00 Ta182 
  1121.39        6. 187.70   1.74  7.748E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  4.338E-01 Sc46  
                                              1121.30  34.900  1.243E+00 Ta182 
  1173.24       -1. 636.44   1.77  7.453E-03  1173.24  99.900    PBC<MDA CO60  
  1238.28       13.  88.22   1.81  7.114E-03  1238.28  66.070    PBC<MDA Co56  
  1274.53        4. 103.25   1.83  6.939E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  8.342E-01 EU154 
  1291.60        5. 162.08   1.84  6.860E-03  1291.60  43.200    PBC<MDA FE59  
  1313.00        6. 123.77   1.85  6.763E-03  1313.00  21.000    PBC<MDA TL210 
  1384.30       13.  27.74   1.88  6.460E-03  1384.30  24.290  4.602E+00 AG110M
  1408.00        5. 145.77   1.90  6.366E-03  1408.00  21.005    PBC<MDA EU152 
  1461.44       85.  11.31   1.06  6.165E-03  1460.83  10.670  7.151E+01 K40   
  1764.47       34.  17.30   2.07  5.226E-03  1764.49  15.400  2.335E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   174.56    43.69        35.        16. 8.929E+02   59.89   0.763  -      s 
   298.54    74.70       217.       260. 7.204E+03   10.12   1.034  -       D
   308.46    77.18       188.       421. 1.136E+04    6.71   1.036  -       D

                                 (Page 6 of 22)

Page 1323 of 1906



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:57 AMPage  5
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191239.An1             
                                                                                 
   Channel   Energy Background  Net area  Eff*Area   Uncert   FWHM  Suspected   
   359.14    89.95       171.        57. 1.420E+03   34.96   1.046  -      sD
  1353.58   338.43        37.       129. 6.195E+03   12.73   1.240  -       M

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.96    46.54       482.       -12.    -0.006   145.76   1.012s
 TH-227    200.36    50.14       414.        26.     0.014   113.82   1.015s
 AM-241    237.95    59.54       664.        -9.    -0.005   385.73   1.022s
 TH-234    252.96    63.29       192.        46.     0.025    45.45   1.025D
 Sn-126    256.93    64.28       648.        22.     0.012   166.60   1.026s
 BA-133    323.77    80.99      1633.       -38.    -0.021   150.36   1.039 
 Np-237    345.77    86.49      2355.         0.     0.000   175.64   1.043A
 EU-155    345.98    86.54      2268.        23.     0.013   109.78   1.043D
 Sn-126    347.57    86.94      2228.       -39.    -0.022   170.83   1.044D
 Sn-126    350.09    87.57      2032.        79.     0.044    30.25   1.044D
 Cd-109    351.97    88.04      2189.         0.     0.000   169.21   1.044A
 Nd-147    364.21    91.10      1993.       -39.    -0.022   161.16   1.047s
 TH-234    370.17    92.59       312.        25.     0.014   101.93   1.048D
 AC-228    373.21    93.35      2093.       -39.    -0.022   164.84   1.049s
 Gd-153    389.81    97.50      1232.        36.     0.020   137.43   1.052s
 Np-239    397.81    99.50      1741.       -38.    -0.021   156.61   1.053 
 Gd-153    412.62   103.20      1779.       -38.    -0.021   157.85   1.056s
 Np-239    414.62   103.70      1817.       -18.    -0.010   340.01   1.057 
 EU-155    419.79   104.99       108.        42.     0.023    46.15   1.087 
 Np-239    424.34   106.13      1925.       -22.    -0.012   278.63   1.058 
 EU-152    486.94   121.78       330.       -29.    -0.016    91.03   1.071s
 CO-57     488.06   122.06       247.        16.     0.009   138.42   1.071s
 EU-154    492.22   123.10       287.       -21.    -0.012   116.16   1.072s
 PA-234    525.00   131.29      1010.       -32.    -0.018    59.25   1.078s
 HF-181    531.92   133.02      1042.       -32.    -0.018   143.48   1.079s
 CE-144    533.98   133.54      1074.       -32.    -0.018   145.59   1.080s
 HF-181    545.02   136.30      1106.       -26.    -0.014   184.16   1.082s
 CO-57     545.72   136.47      1132.         0.     0.000  1000.00   1.082s
 Tc-99m    561.86   140.51      1286.       -37.    -0.021   137.48   1.085 
 U-235     574.97   143.79      1329.       -43.    -0.024    45.52   1.087s
 CE-141    581.59   145.44      1421.       -37.    -0.020   146.95   1.089s
 Ba-140    650.47   162.66       373.       -29.    -0.016    97.14   1.102s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:57 AMPage  6
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191239.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 U-235     653.35   163.38       406.       -11.    -0.006   182.68   1.102s
 CE-139    663.24   165.85       327.        27.     0.015    96.14   1.104s
 Cf-251    706.23   176.60       187.       -10.    -0.006   257.78   1.112s
 U-235     742.71   185.72       185.        86.     0.048    30.53   1.119s
 TH-229    773.87   193.51       183.       -20.    -0.011   126.54   1.125 
 U-235     821.17   205.33       170.       -10.    -0.006   258.79   1.134s
 TH-229    843.24   210.85       180.        26.     0.015   101.05   1.138s
 Cf-251    907.84   227.00       140.        24.     0.013   100.03   1.151s
 TH-227    943.73   235.97      1021.        -7.    -0.004   668.37   1.157s
 PB-212    954.37   238.63        64.       599.     0.333     4.51   1.159D
 PB-214    967.84   242.00        96.        93.     0.052    18.09   1.162D
 EU-152    978.62   244.69       969.        21.     0.012   206.75   1.164s
 TH-227   1024.81   256.24       136.       -24.    -0.013   111.65   1.172s
 Cd-113m  1054.65   263.70        90.        46.     0.026    32.68   1.178 
 BI-210M  1063.18   265.83       180.       -21.    -0.012   129.35   1.179s
 TL-208   1108.99   277.28       141.        19.     0.011    89.73   1.188 
 Hg-203   1116.66   279.20       138.        15.     0.008   115.45   1.189s
 I-131    1137.05   284.30        68.         3.     0.002   541.26   1.193s
 PB-214   1180.22   295.09        37.       167.     0.093     9.27   1.201D
 TL-210   1183.86   296.00       575.        17.     0.009   204.33   1.202s
 PB-212   1199.98   300.03        51.        48.     0.026    25.75   1.205D
 PA-231   1200.14   300.07       591.        17.     0.009   206.74   1.205s
 PA-233   1200.58   300.18       608.        17.     0.009   209.57   1.205s
 PA-231   1210.46   302.65       625.         5.     0.003   697.66   1.207s
 BA-133   1211.27   302.85        41.        12.     0.007    80.42   1.207D
 Ba-140   1219.26   304.85       630.         0.     0.000  1000.00   1.208s
 BI-210M  1219.45   304.90       630.         0.     0.000  1000.00   1.208s
 Ir-192   1233.62   308.44       630.         0.     0.000  1000.00   1.211 
 Ir-192   1265.82   316.49       360.       263.     0.146    11.91   1.217s
 CR-51    1280.20   320.08       415.       -21.    -0.012   140.47   1.219s
 La-140   1314.91   328.76       517.       -21.    -0.012   152.41   1.226s
 Cf-249   1333.63   333.44       495.       -21.    -0.012   148.89   1.229s
 AC-228   1353.15   338.32       474.       -21.    -0.012   145.31   1.233 
 Cs-136   1362.15   340.57       453.       -21.    -0.012   141.87   1.234s
 EU-152   1377.01   344.29       432.        -6.    -0.003   204.42   1.237s
 HF-181   1383.19   345.83       407.        17.     0.010   164.84   1.238s
 PB-214   1407.60   351.93        36.       236.     0.131     7.46   1.243D
 BA-133   1423.87   356.00       329.         9.     0.005   283.47   1.245 
 I-131    1457.81   364.48        56.         0.     0.000  1000.00   1.252s
 BA-133   1535.24   383.84       193.       -20.    -0.011   102.45   1.266s
 SN-113   1566.64   391.69        58.        13.     0.007   121.66   1.271s
 SB-125   1711.39   427.88        84.       -21.    -0.011    89.59   1.297 
 AG-108M  1735.64   433.94        48.        12.     0.007   117.76   1.301s
 PM-146   1815.41   453.88        35.        13.     0.007    96.99   1.315s
 SB-125   1853.36   463.37       136.       -19.    -0.011    90.01   1.322s
 Ir-192   1872.14   468.06       116.        17.     0.009    95.08   1.325s
 BE-7     1910.28   477.60       149.       -17.    -0.010   102.59   1.332s
 HF-181   1927.89   482.00       167.        -8.    -0.004   230.74   1.335s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:57 AMPage  7
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191239.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 La-140   1947.98   487.02       175.         0.     0.000  1000.00   1.339 
 RU-103   1988.12   497.05        43.        -7.    -0.004   186.92   1.346s
 RH-106   2047.36   511.86       140.        31.     0.017    56.89   2.606s
 Kr-85    2055.83   513.98       189.       -15.    -0.008   134.99   1.357s
 Nd-147   2123.91   531.00        22.        11.     0.006    94.39   1.369 
 Ba-140   2148.95   537.26        35.         3.     0.002   371.36   1.373s
 CS-134   2252.86   563.24        13.        31.     0.017    29.98   1.391s
 CS-134   2277.20   569.32        56.       -13.    -0.007    84.19   1.395 
 PA-234   2277.80   569.47        58.        12.     0.007    92.09   1.395 
 BI-207   2278.73   569.70        36.        11.     0.006    85.23   1.396s
 TL-208   2333.82   583.48        20.       186.     0.103     8.67   1.107 
 SB-125   2401.92   600.50       325.        11.     0.006   233.54   1.416s
 SB-124   2410.85   602.73       336.        11.     0.006   237.15   1.418s
 CS-134   2418.76   604.71       364.        -7.    -0.004   414.47   1.419s
 BI-214   2437.88   609.49        14.       225.     0.125     7.45   1.395 
 RU-103   2441.12   610.30       357.         0.     0.000  1000.00   1.423s
 AG-108M  2457.05   614.28       357.         0.     0.000  1000.00   1.426s
 PM-144   2472.18   618.06       357.         0.     0.000  1000.00   1.428s
 RH-106   2487.60   621.92       319.        10.     0.006   255.71   1.431s
 SB-125   2543.49   635.89         9.        22.     0.012    34.23   1.440s
 AG-110M  2630.98   657.76        57.       -11.    -0.006   104.40   1.455s
 CS-137   2646.58   661.66       122.       -26.    -0.014    34.47   1.457s
 PM-144   2786.11   696.54        38.        -2.    -0.001   474.75   1.480s
 NB-94    2810.46   702.63        33.         9.     0.005   139.95   1.484s
 SB-124   2891.09   722.79        92.       -14.    -0.008   101.84   1.497s
 AG-108M  2891.70   722.94        78.        -4.    -0.002   338.62   1.498s
 EU-154   2893.39   723.36        81.        -8.    -0.004   166.20   1.498 
 ZR-95    2896.74   724.20        73.         0.     0.000  1000.00   1.498 
 BI-212   2908.63   727.17        56.        10.     0.006   106.06   1.500s
 PM-146   2942.83   735.72         5.        13.     0.007    43.95   1.506s
 PM-146   2988.59   747.16        24.         5.     0.003   206.38   1.513 
 ZR-95    3026.87   756.73        47.       -15.    -0.008    70.96   1.519s
 AG-110M  3055.73   763.94        39.        -9.    -0.005   107.00   1.524s
 PA-234M  3065.60   766.41        40.        12.     0.007    80.95   1.526s
 EU-152   3115.64   778.92        37.       -10.    -0.006   129.23   1.534 
 BI-212   3141.64   785.42         9.        16.     0.009    48.47   1.538s
 CS-134   3183.44   795.87        35.        11.     0.006    84.02   1.544s
 TL-210   3198.36   799.60        34.         9.     0.005    94.08   1.547s
 CS-134   3207.77   801.95        55.         5.     0.003   232.83   1.548s
 CO-58    3243.06   810.78        77.       -15.    -0.008    85.31   1.554s
 La-140   3263.04   815.77        93.       -15.    -0.008    75.72   1.557s
 MN-54    3339.36   834.85        19.        11.     0.006    89.29   1.569s
 Co-56    3387.05   846.77         5.        14.     0.008    42.45   1.577s
 NB-94    3484.36   871.10         6.        15.     0.008    35.14   1.592s
 PA-234   3522.10   880.53        32.         5.     0.003   166.13   1.598s
 PA-234   3532.94   883.24        37.         0.     0.000  1000.00   1.599s
 AG-110M  3538.71   884.68        24.         8.     0.004    97.03   1.600s
 Sc-46    3557.10   889.28        44.        -7.    -0.004    99.79   1.603s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:57 AMPage  8
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191239.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Y-88     3592.14   898.04        33.       -15.    -0.008    50.02   1.608s
 AC-228   3644.26   911.07         9.        94.     0.052    12.40   1.616s
 AG-110M  3749.96   937.49        46.       -18.    -0.010    43.10   1.633s
 PA-234   3784.07   946.02        15.         7.     0.004   127.38   1.638s
 EU-152   3856.43   964.11        20.        24.     0.013    45.77   1.649s
 AC-228   3875.88   968.97        57.        62.     0.034    21.53   1.652 
 EU-154   3985.31   996.33        74.       -15.    -0.009    83.05   1.668s
 PA-234M  4003.99  1001.00        74.        -5.    -0.003   157.38   1.671s
 EU-154   4019.10  1004.77        92.       -13.    -0.007   110.53   1.673s
 Co-56    4151.36  1037.84        15.        -4.    -0.002   199.58   1.693s
 Cs-136   4192.29  1048.07         6.         6.     0.003    72.98   1.698s
 RH-106   4201.45  1050.36        20.        -4.    -0.002   232.37   1.700s
 Ga-68    4309.61  1077.40        10.         6.     0.003   122.85   1.716s
 FE-59    4397.02  1099.25        20.        -8.    -0.004   127.88   1.728s
 EU-152   4448.32  1112.07        72.         1.     0.001   902.08   1.736s
 ZN-65    4462.20  1115.55        73.         0.     0.000  1000.00   1.738s
 BI-214   4483.65  1120.91         2.        47.     0.026    15.24   1.021s
 Sc-46    4482.22  1120.55        73.         0.     0.000  1000.00   1.740s
 Ta-182   4485.22  1121.30        62.         6.     0.003   187.70   1.741 
 CO-60    4692.97  1173.24        18.        -1.    -0.001   636.44   1.770s
 Co-56    4953.16  1238.28        21.        13.     0.007    88.22   1.806s
 NA-22    5098.16  1274.53         5.         4.     0.002   103.25   1.826s
 EU-154   5098.20  1274.54         9.         0.     0.000  1000.00   1.826s
 FE-59    5166.43  1291.60        11.         5.     0.003   162.08   1.835s
 TL-210   5252.05  1313.00        11.         6.     0.004   123.77   1.847s
 CO-60    5330.06  1332.50        19.        -9.    -0.005    91.11   1.857s
 AG-110M  5537.25  1384.30         0.        13.     0.007    27.74   1.884s
 EU-152   5632.07  1408.00        11.         5.     0.003   145.77   1.896s
 K-40     5845.82  1461.44         3.        85.     0.047    11.31   1.062s
 La-140   6384.93  1596.21        23.        -8.    -0.004   124.54   1.990s
 SB-124   6764.03  1690.98         6.        -2.    -0.001   343.80   2.034s
 BI-214   7058.07  1764.49         0.        34.     0.019    17.30   2.067s
 Co-56    7085.51  1771.35        34.         0.     0.000  1000.00   2.070s
 Y-88     7344.36  1836.06         6.        -1.     0.000   785.49   2.098s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -5.7900E+00                                      5.31E+01             
                           477.60-5.790E+00 ?(  1.994E+01 1.03E+02 1.05E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:57 AMPage  9
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191239.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NA-22    C   2.9372E-01                                      9.50E+02             
                          1274.53 2.937E-01 ?(  1.079E+00 1.03E+02 9.99E+01 G  
 
K-40     N   7.1508E+01                                      4.66E+11             
                          1460.83 7.151E+01  (P 9.470E+00 1.13E+01 1.07E+01 G  
 
Sc-46    F  -4.4080E-01                                      8.38E+01             
                           889.28-4.408E-01 &(P 1.989E+00 9.98E+01 1.00E+02 G  
                          1120.55 0.000E+00 +   3.048E+00 1.00E+03 1.00E+02 G  
 
CR-51    F  -5.3265E+00                                      2.77E+01             
                           320.08-5.327E+00 ?(  2.505E+01 1.40E+02 9.94E+00 G  
 
MN-54    C   6.0900E-01                                      3.12E+02             
                           834.85 6.090E-01 &(  1.275E+00 8.93E+01 1.00E+02 G  
 
FE-59    F  -1.7419E-01                                      4.45E+01             
                          1099.25-9.981E-01 ?(  2.938E+00 1.28E+02 5.65E+01 G  
                          1291.60 9.034E-01 ?(P 3.429E+00 1.62E+02 4.32E+01 G  
 
Co-56    C   1.0695E+00                                      7.73E+01             
                           846.77 7.952E-01 ?(P 7.379E-01 4.25E+01 9.99E+01 G  
                          1238.28 1.484E+00 ?(  2.864E+00 8.82E+01 6.61E+01 G  
                          1037.84-1.954E+00 - P 9.892E+00 2.00E+02 1.41E+01 G  
                          1771.35 0.000E+00 -   2.059E+01 1.00E+03 1.55E+01  A 
 
CO-57    C   2.5567E-01                                      2.72E+02             
                           122.06 2.557E-01 ?(  1.190E+00 1.38E+02 8.56E+01 G  
                           136.47 0.000E+00 -   2.074E+01 1.00E+03 1.07E+01 G  
 
CO-58    C  -8.3657E-01                                      7.09E+01             
                           810.78-8.366E-01 ?(  2.392E+00 8.53E+01 9.95E+01 G  
 
CO-60    F  -7.5100E-01                                      1.93E+03             
                          1332.50-7.510E-01 ?(P 1.917E+00 9.11E+01 1.00E+02 G  
                          1173.24-1.038E-01 + P 1.693E+00 6.36E+02 9.99E+01 G  
 
NB-94    I   6.5236E-01                                      7.41E+06             
                           702.63 4.416E-01 ?(P 1.456E+00 1.40E+02 9.79E+01 G  
                           871.10 8.590E-01 ?(  8.271E-01 3.51E+01 9.99E+01 G  
 
ZR-95    I  -1.4074E+00                                      6.40E+01             
                           756.73-1.407E+00 ?(P 3.268E+00 7.10E+01 5.45E+01 G  
                           724.20 0.000E+00 +   4.771E+00 1.00E+03 4.42E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:57 AMPage 10
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191239.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NB-95    I  -2.2659E-02                                      6.40E+01             
                           765.79-2.266E-02 %(P 2.046E+00 2.55E+03 9.98E+01 G  
 
RU-103   I  -2.9298E-01                                      3.93E+01             
                           497.05-2.930E-01 &(  1.334E+00 1.87E+02 9.09E+01 G  
                           610.30 0.000E+00 +   6.784E+01 1.00E+03 5.75E+00 GA 
 
RH-106   I   4.3738E+00                                      3.74E+02             
                           621.92 4.374E+00 &(  3.776E+01 2.56E+02 9.93E+00 G  
                          1050.36-1.553E+01 + P 1.014E+02 2.32E+02 1.56E+00 G  
                           511.86 5.765E+00 ?   1.076E+01 5.69E+01 2.00E+01 GA 
 
AG-108M  C   4.4335E-01                                      1.53E+05             
                           433.94 4.434E-01 ?(  1.254E+00 1.18E+02 9.05E+01 G  
                           722.94-2.029E-01 -   2.385E+00 3.39E+02 9.08E+01 G  
                           614.28 0.000E+00 -   4.365E+00 1.00E+03 8.98E+01 G  
 
AG-110M  F   1.6167E+00                                      2.50E+02             
                           884.68 6.189E-01 ?(P 2.054E+00 9.70E+01 7.27E+01 G  
                           657.76-5.154E-01 -   1.826E+00 1.04E+02 9.46E+01 G  
                           937.49-3.175E+00 + P 6.129E+00 4.31E+01 3.44E+01 G  
                          1384.30 4.602E+00 ?(  2.609E+00 2.77E+01 2.43E+01 G  
                           763.94-2.015E+00 +   7.367E+00 1.07E+02 2.23E+01 G  
 
SN-113   F   5.8837E-01                                      1.15E+02             
                           391.69 5.884E-01 ?(P 1.784E+00 1.22E+02 6.40E+01 G  
 
SB-124   F   4.7720E-01                                      6.02E+01             
                           602.73 4.772E-01 ?(  3.816E+00 2.37E+02 9.83E+01 G  
                          1690.98-3.572E-01 +   2.958E+00 3.44E+02 4.78E+01 G  
                           722.79-6.302E+00 +   2.163E+01 1.02E+02 1.08E+01 G  
 
SB-125   I   8.0305E-01                                      1.01E+03             
                           427.88-2.245E+00 ?(  4.934E+00 8.96E+01 2.96E+01 G  
                           600.50 2.615E+00 +   2.060E+01 2.34E+02 1.79E+01 G  
                           635.89 8.780E+00 ?(  6.458E+00 3.42E+01 1.13E+01 G  
                           463.37-6.208E+00 +   1.869E+01 9.00E+01 1.05E+01 G  
 
I-131    I   7.9290E-02                                      8.02E+00             
                           364.48 0.000E+00 ?(  1.300E+00 1.00E+03 8.17E+01 G  
                           284.30 1.134E+00 &(  1.555E+01 5.41E+02 6.14E+00 G  
                           636.97 2.039E-01 % P 1.822E+01 2.47E+03 7.17E+00 G  
 
Gd-153   F   1.6303E+00                                      2.42E+02             
                            97.50 1.630E+00 &(  7.450E+00 1.37E+02 3.00E+01 G  
                           103.20-2.318E+00 &   1.216E+01 1.58E+02 2.18E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:57 AMPage 11
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191239.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ga-68    C   1.4735E+01                                      4.71E-02             
                          1077.40 1.474E+01 ?(  4.285E+01 1.23E+02 3.30E+00 G  
 
Tc-99m   I  -6.0369E-01                                      2.51E-01             
                           140.51-6.037E-01 &(  2.759E+00 1.37E+02 8.93E+01 G  
 
BA-133   F   6.8033E-01                                      3.85E+03             
                           356.00 4.073E-01 ?(  3.900E+00 2.83E+02 6.20E+01 G  
                           302.85 1.604E+00  (  4.330E+00 8.04E+01 1.83E+01 G  
                           383.84-6.485E+00 +   2.225E+01 1.02E+02 8.94E+00 GA 
                            80.99-1.632E+00 +   8.155E+00 1.50E+02 3.41E+01 GA 
 
CS-134   I   2.0133E+00                                      7.54E+02             
                           795.87 6.731E-01 &(  1.906E+00 8.40E+01 8.55E+01 G  
                           604.71-2.855E-01 -   4.000E+00 4.14E+02 9.76E+01 G  
                           569.32-3.518E+00 +   9.945E+00 8.42E+01 1.54E+01 G  
                           801.95 2.864E+00 ?(  2.321E+01 2.33E+02 8.69E+00 G  
                           563.24 1.486E+01 &(P 9.451E+00 3.00E+01 8.35E+00 G  
 
CS-137   I  -1.3998E+00                                      1.10E+04             
                           661.66-1.400E+00 ?(P 2.922E+00 3.45E+01 8.52E+01 G  
 
CE-139   F   5.2013E-01                                      1.38E+02             
                           165.85 5.201E-01 ?(  1.666E+00 9.61E+01 7.99E+01 G  
 
Ba-140   I   5.1975E-01                                      1.28E+01             
                           537.26 5.197E-01 &(P 4.787E+00 3.71E+02 2.44E+01 G  
                           162.66-7.126E+00 +   2.306E+01 9.71E+01 6.22E+00 G  
                           304.85 0.000E+00 -   6.843E+01 1.00E+03 4.29E+00 G  
 
La-140   I  -7.8556E-01                                      1.28E+01             
                          1596.21-7.856E-01 ?(P 2.542E+00 1.25E+02 9.54E+01 G  
                           487.02 0.000E+00 +   5.047E+00 1.00E+03 4.55E+01 G  
                           328.76-2.733E+00 &   1.394E+01 1.52E+02 2.03E+01 G  
                           815.77-3.469E+00 & P 1.122E+01 7.57E+01 2.33E+01 G  
 
CE-141   I  -1.0861E+00                                      3.25E+01             
                           145.44-1.086E+00 &(  5.306E+00 1.47E+02 4.82E+01 G  
 
CE-144   I  -3.9815E+00                                      2.85E+02             
                           133.54-3.982E+00 ?(  1.930E+01 1.46E+02 1.11E+01 G  
 
PM-144   C  -9.2109E-02                                      3.63E+02             
                           696.54-9.211E-02 ?(P 1.521E+00 4.75E+02 9.90E+01 G  
                           618.06 0.000E+00 +   3.977E+00 1.00E+03 9.91E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:57 AMPage 12
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191239.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-152   F   3.0899E+00                                      4.94E+03             
                           121.78-1.351E+00 ?(  4.094E+00 9.10E+01 2.86E+01 G  
                           344.29-6.189E-01 + P 1.015E+01 2.04E+02 2.65E+01 G  
                          1112.07 6.958E-01 +   2.200E+01 9.02E+02 1.36E+01 G  
                           778.92-4.204E+00 &   1.269E+01 1.29E+02 1.29E+01 G  
                           964.11 1.036E+01 ?(  1.016E+01 4.58E+01 1.46E+01 G  
                           244.69 5.831E+00 ?(  4.024E+01 2.07E+02 7.58E+00 G  
                          1408.00 2.216E+00 ?   7.449E+00 1.46E+02 2.10E+01 GA 
 
EU-154   I  -6.9121E-01                                      3.14E+03             
                           123.10-6.912E-01 ?(  2.688E+00 1.16E+02 4.08E+01 G  
                          1274.54 0.000E+00 +   3.797E+00 1.00E+03 3.52E+01 G  
                           723.36-1.917E+00 &   1.092E+01 1.66E+02 2.02E+01 G  
                           873.23-2.448E-01 & P 1.149E+01 2.53E+03 1.23E+01 G  
                          1004.77-4.592E+00 +   1.716E+01 1.11E+02 1.80E+01 G  
                           996.33-9.382E+00 +   2.609E+01 8.30E+01 1.06E+01 G  
 
EU-155   I   2.5989E+00                                      1.81E+03             
                           105.31 2.599E+00  (P 3.209E+00 4.61E+01 2.12E+01 G  
                            86.54 1.047E+00 }   1.026E+01 1.10E+02 3.07E+01 G  
 
HF-181   F   1.9923E-01                                      4.24E+01             
                           482.00-3.523E-01  (  2.766E+00 2.31E+02 8.05E+01 G  
                           133.02-1.018E+00 &   4.862E+00 1.43E+02 4.33E+01 G  
                           345.83 3.145E+00 ?(P 1.739E+01 1.65E+02 1.51E+01 G  
                           136.30-6.097E+00 +   3.743E+01 1.84E+02 5.85E+00 G  
 
Ta-182   F   1.2435E+00                                      1.14E+02             
                          1121.30 1.243E+00  (  8.065E+00 1.88E+02 3.49E+01 G  
                          1221.41 1.445E-01 % P 6.184E+00 1.82E+03 2.70E+01 G  
                          1189.05 1.960E-01 % P 9.823E+00 2.05E+03 1.62E+01 G  
 
Hg-203   F   4.1542E-01                                      4.66E+01             
                           279.20 4.154E-01 ?(P 1.615E+00 1.15E+02 8.15E+01 G  
 
TL-208   N   9.1231E+00                                      6.98E+02             
                           583.02 9.123E+00  (P 1.147E+00 8.67E+00 8.45E+01 G  
                           277.28 6.979E+00 - P 2.093E+01 8.97E+01 6.31E+00 G  
                           860.56 4.134E-01 % P 1.451E+01 1.46E+03 1.24E+01 G  
 
PM-146   C   1.1238E+00                                      2.02E+03             
                           453.88 6.712E-01 ?(  1.564E+00 9.70E+01 6.50E+01 G  
                           747.16 7.645E-01 ?(P 3.811E+00 2.06E+02 3.40E+01 G  
                           735.72 2.975E+00 ?(  2.850E+00 4.39E+01 2.25E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:57 AMPage 13
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191239.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Y-88     F  -8.2960E-02                                      1.07E+02             
                          1836.06-8.296E-02 ?(P 1.541E+00 7.85E+02 9.92E+01 G  
                           898.04-9.544E-01 + P 1.869E+00 5.00E+01 9.37E+01 G  
 
Cd-113m      1.6779E+04                                      5.33E+03             
                           263.70 1.678E+04 ?(  1.711E+04 3.27E+01 6.00E-03   K
 
Cf-251   T  -9.4454E-01                                      3.28E+05             
                           176.60-9.445E-01  (  6.275E+00 2.58E+02 1.70E+01 G  
                           227.00 7.315E+00 &   1.788E+01 1.00E+02 6.30E+00 GA 
 
Cf-249   T  -7.4610E-02                                      1.28E+05             
                           387.95-7.461E-02 &(  3.185E+00 1.25E+03 6.60E+01 G  
                           333.44-3.628E+00 +   1.807E+01 1.49E+02 1.55E+01 G  
 
Sn-126       3.9672E+00                                      3.65E+07             
                            87.57 2.929E+00 }   7.916E+00 3.02E+01 3.75E+01 GA 
                            64.28 3.967E+00 ?(  2.209E+01 1.67E+02 9.70E+00 G  
                            86.94-6.077E+00 +   3.448E+01 1.71E+02 9.04E+00 GA 
 
PB-210   N  -7.5135E+00                                      8.14E+03             
                            46.54-7.514E+00  (P 6.842E+01 1.46E+02 4.25E+00 G  
 
PB-212   N   2.7999E+01                                      6.98E+02             
                           238.63 2.800E+01  (P 1.875E+00 4.51E+00 4.33E+01 G  
                           300.03 3.522E+01 + P 2.669E+01 2.58E+01 3.28E+00 GA 
 
PB-214   N   1.7222E+01                                      5.84E+05             
                           351.93 1.722E+01  (  2.255E+00 7.46E+00 3.76E+01 G  
                           295.09 2.073E+01 +   3.830E+00 9.27E+00 1.93E+01 G  
                           242.00 2.569E+01 +   1.331E+01 1.81E+01 7.43E+00 GA 
 
BI-207   C   2.3460E-01                                      1.18E+04             
                          1063.66-3.924E-02 %(P 1.933E+00 1.96E+03 7.45E+01 G  
                           569.70 4.433E-01 ?(P 1.272E+00 8.52E+01 9.77E+01 G  
 
BI-212   N   6.8686E+00                                      6.98E+02             
                           727.17 6.869E+00 ?(  2.474E+01 1.06E+02 7.55E+00 G  
                           785.42 6.489E+01 ?   7.019E+01 4.85E+01 1.28E+00 GA 
 
U-235    N  -5.5889E+00                                      2.57E+11             
                           143.79-5.589E+00  (P 2.244E+01 4.55E+01 1.10E+01 G  
                           205.33-3.670E+00 + P 2.284E+01 2.59E+02 5.01E+00 G  
                           163.38-3.319E+00 + P 2.951E+01 1.83E+02 5.08E+00 G  
                           185.72 2.665E+00 + P 2.041E+00 3.05E+01 5.40E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:57 AMPage 14
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191239.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-214   N   2.1687E+01                                      5.84E+05             
                           609.31 2.093E+01  (P 1.892E+00 7.45E+00 4.61E+01 G  
                          1120.29 2.231E+01  (P 4.400E+00 1.52E+01 1.51E+01 G  
                          1764.49 2.335E+01 ?(P 5.088E+00 1.73E+01 1.54E+01 G  
 
BI-210M  T  -9.2076E-01                                      1.10E+09             
                           265.83-9.208E-01 &(P 2.871E+00 1.29E+02 5.00E+01 G  
                           304.90 0.000E+00 +   1.049E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   2.0566E+01                                      2.10E+03             
                           911.07 1.949E+01 ?(  3.511E+00 1.24E+01 2.90E+01 G  
                           968.97 2.236E+01  (  1.378E+01 2.15E+01 1.75E+01 G  
                           338.32-4.753E+00 -   2.311E+01 1.45E+02 1.20E+01 G  
                            93.35-9.649E+00 -   5.283E+01 1.65E+02 5.56E+00 XA 
 
TH-227   N   7.4541E-01                                      7.95E+03             
                           256.24-7.398E+00 ?(P 1.747E+01 1.12E+02 7.00E+00 G  
                           235.97-1.105E+00 &   2.473E+01 6.68E+02 1.23E+01 G  
                            50.14 7.871E+00 @(P 2.990E+01 1.14E+02 8.00E+00 G  
 
TH-229   N   1.8573E+00                                      2.68E+06             
                           193.51-7.958E+00  (  2.575E+01 1.27E+02 4.40E+00 G  
                           210.85 1.630E+01 ?(P 4.014E+01 1.01E+02 2.99E+00 G  
 
TH-234   N   1.2385E+01                                      1.63E+12             
                            92.59 6.126E+00  (P 2.076E+01 1.02E+02 5.58E+00 G  
                            63.29 2.156E+01  (P 3.175E+01 4.55E+01 3.81E+00 G  
 
PA-231   N   9.9190E+00                                      1.20E+07             
                           302.65 4.300E+00  (  1.009E+02 6.98E+02 2.88E+00 G  
                           300.07 1.650E+01  (  1.143E+02 2.07E+02 2.46E+00 G  
 
PA-233   C   9.4175E-01                                      7.82E+08             
                           312.01-2.389E-02 %(P 8.307E+00 3.58E+03 3.60E+01 G  
                           300.18 6.549E+00  (  4.597E+01 2.10E+02 6.20E+00 G  
 
PA-234   N  -2.4612E+00                                      1.63E+12             
                           131.29-2.461E+00 &(P 1.146E+01 5.92E+01 1.80E+01 G  
                           946.02 3.240E+00 +   9.609E+00 1.27E+02 1.34E+01 G  
                           569.47 6.106E+00 +   1.896E+01 9.21E+01 8.20E+00 G  
                           883.24 0.000E+00 +   1.893E+01 1.00E+03 9.60E+00 G  
                           880.53 4.864E+00 +   2.828E+01 1.66E+02 6.00E+00 GA 
 
PA-234M  N   2.4552E+01                                      1.63E+12             
                          1001.00-4.043E+01 ?(P 3.325E+02 1.57E+02 8.37E-01 G  
                           766.41 2.095E+02 ?(  5.697E+02 8.10E+01 2.94E-01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:57 AMPage 15
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191239.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AM-241   T  -5.0603E-01                                      1.58E+05             
                            59.54-5.060E-01  (P 6.597E+00 3.86E+02 3.59E+01 G  
 
Ir-192   F   7.6394E+00                                      7.40E+01             
                           316.49 7.639E+00 ?(  2.645E+00 1.19E+01 8.70E+01 G  
                           468.06 1.110E+00 -   3.542E+00 9.51E+01 5.18E+01 G  
                           308.44 0.000E+00 -   9.332E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F   1.8137E-01                                      1.30E+01             
                           818.50-7.318E-02 %(  2.807E+00 1.11E+03 1.00E+02 G  
                          1048.07 4.996E-01 ?(  1.221E+00 7.30E+01 8.00E+01 G  
                           340.57-1.225E+00 +   5.816E+00 1.42E+02 4.69E+01 G  
 
Np-239   T  -1.3055E+00                                      2.36E+00             
                           103.70-9.847E-01 +   1.116E+01 3.40E+02 2.40E+01 X  
                           106.13-1.305E+00  (  1.211E+01 2.79E+02 2.27E+01 G  
                            99.50-3.380E+00 +   1.759E+01 1.57E+02 1.50E+01 X  
 
Nd-147       3.1382E+00                                      1.11E+01             
                           531.00 3.138E+00  (  7.195E+00 9.44E+01 1.30E+01 G  
                            91.10-1.909E+00 -   1.022E+01 1.61E+02 2.83E+01 G  
 
TL-210   N   5.0675E-01                                      5.84E+05             
                           799.60 5.066E-01 ?(  1.619E+00 9.41E+01 9.90E+01 G  
                           296.00 5.070E-01 ?(  3.471E+00 2.04E+02 7.90E+01 G  
                          1313.00 2.477E+00 ?   7.013E+00 1.24E+02 2.10E+01 GA 
 
Kr-85    I  -1.2730E+02                                      3.92E+03             
                           513.98-1.273E+02 ?(  5.791E+02 1.35E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction

                                 (Page 17 of 22)

Page 1334 of 1906



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:57 AMPage 16
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191239.An1             
                                                                                 
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54       482.       -12.    -0.006   145.76  -7.514E+00  P
 TH-227      50.14       414.        26.     0.014   113.82   7.871E+00  P
 AM-241      59.54       664.        -9.    -0.005   385.73  -5.060E-01  P
 Nd-147      91.10      1993.       -39.    -0.022   161.16  -1.909E+00   
 Gd-153      97.50      1232.        36.     0.020   137.43   1.630E+00   
 Np-239      99.50      1741.       -38.    -0.021   156.61  -3.380E+00   
 Gd-153     103.20      1779.       -38.    -0.021   157.85  -2.318E+00   
 Np-239     103.70      1817.       -18.    -0.010   340.01  -9.847E-01   
 Np-239     106.13      1925.       -22.    -0.012   278.63  -1.305E+00   
 EU-152     121.78       330.       -29.    -0.016    91.03  -1.351E+00   
 CO-57      122.06       247.        16.     0.009   138.42   2.557E-01   
 EU-154     123.10       287.       -21.    -0.012   116.16  -6.912E-01   
 PA-234     131.29      1010.       -32.    -0.018    59.25  -2.461E+00  P
 HF-181     133.02      1042.       -32.    -0.018   143.48  -1.018E+00   
 CE-144     133.54      1074.       -32.    -0.018   145.59  -3.982E+00   
 HF-181     136.30      1106.       -26.    -0.014   184.16  -6.097E+00   
 Tc-99m     140.51      1286.       -37.    -0.021   137.48  -6.037E-01   
 U-235      143.79      1329.       -43.    -0.024    45.52  -5.589E+00  P
 CE-141     145.44      1421.       -37.    -0.020   146.95  -1.086E+00   
 Ba-140     162.66       373.       -29.    -0.016    97.14  -7.126E+00   
 U-235      163.38       406.       -11.    -0.006   182.68  -3.319E+00  P
 CE-139     165.85       327.        27.     0.015    96.14   5.201E-01   
 Cf-251     176.60       187.       -10.    -0.006   257.78  -9.445E-01   
 U-235      185.72       185.        86.     0.048    30.53   2.665E+00  P
 TH-229     193.51       183.       -20.    -0.011   126.54  -7.958E+00   
 U-235      205.33       170.       -10.    -0.006   258.79  -3.670E+00  P
 TH-229     210.85       180.        26.     0.015   101.05   1.630E+01  P
 Cf-251     227.00       140.        24.     0.013   100.03   7.315E+00   
 TH-227     235.97      1021.        -7.    -0.004   668.37  -1.105E+00   
 EU-152     244.69       969.        21.     0.012   206.75   5.831E+00   
 TH-227     256.24       136.       -24.    -0.013   111.65  -7.398E+00  P
 Cd-113m    263.70        90.        46.     0.026    32.68   1.678E+04   
 BI-210M    265.83       180.       -21.    -0.012   129.35  -9.208E-01  P

                                 (Page 18 of 22)

Page 1335 of 1906



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:57 AMPage 17
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191239.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Hg-203     279.20       138.        15.     0.008   115.45   4.154E-01  P
 TL-210     296.00       575.        17.     0.009   204.33   5.070E-01   
 PA-231     300.07       591.        17.     0.009   206.74   1.650E+01   
 PA-233     300.18       608.        17.     0.009   209.57   6.549E+00   
 PA-231     302.65       625.         5.     0.003   697.66   4.300E+00   
 CR-51      320.08       415.       -21.    -0.012   140.47  -5.327E+00   
 La-140     328.76       517.       -21.    -0.012   152.41  -2.733E+00   
 Cf-249     333.44       495.       -21.    -0.012   148.89  -3.628E+00   
 Cs-136     340.57       453.       -21.    -0.012   141.87  -1.225E+00   
 EU-152     344.29       432.        -6.    -0.003   204.42  -6.189E-01  P
 HF-181     345.83       407.        17.     0.010   164.84   3.145E+00  P
 SN-113     391.69        58.        13.     0.007   121.66   5.884E-01  P
 SB-125     427.88        84.       -21.    -0.011    89.59  -2.245E+00   
 AG-108M    433.94        48.        12.     0.007   117.76   4.434E-01   
 PM-146     453.88        35.        13.     0.007    96.99   6.712E-01   
 SB-125     463.37       136.       -19.    -0.011    90.01  -6.208E+00   
 BE-7       477.60       149.       -17.    -0.010   102.59  -5.790E+00   
 HF-181     482.00       167.        -8.    -0.004   230.74  -3.523E-01   
 RU-103     497.05        43.        -7.    -0.004   186.92  -2.930E-01   
 RH-106     511.86       140.        31.     0.017    56.89   5.765E+00   
 Kr-85      513.98       189.       -15.    -0.008   134.99  -1.273E+02   
 Nd-147     531.00        22.        11.     0.006    94.39   3.138E+00   
 Ba-140     537.26        35.         3.     0.002   371.36   5.197E-01  P
 PA-234     569.47        58.        12.     0.007    92.09   6.106E+00   
 BI-207     569.70        36.        11.     0.006    85.23   4.433E-01  P
 SB-125     600.50       325.        11.     0.006   233.54   2.615E+00   
 SB-124     602.73       336.        11.     0.006   237.15   4.772E-01   
 RH-106     621.92       319.        10.     0.006   255.71   4.374E+00   
 SB-125     635.89         9.        22.     0.012    34.23   8.780E+00   
 AG-110M    657.76        57.       -11.    -0.006   104.40  -5.154E-01   
 CS-137     661.66       122.       -26.    -0.014    34.47  -1.400E+00  P
 PM-144     696.54        38.        -2.    -0.001   474.75  -9.211E-02  P
 NB-94      702.63        33.         9.     0.005   139.95   4.416E-01  P
 SB-124     722.79        92.       -14.    -0.008   101.84  -6.302E+00   
 AG-108M    722.94        78.        -4.    -0.002   338.62  -2.029E-01   
 EU-154     723.36        81.        -8.    -0.004   166.20  -1.917E+00   
 PM-146     735.72         5.        13.     0.007    43.95   2.975E+00   
 PM-146     747.16        24.         5.     0.003   206.38   7.645E-01  P
 ZR-95      756.73        47.       -15.    -0.008    70.96  -1.407E+00  P
 AG-110M    763.94        39.        -9.    -0.005   107.00  -2.015E+00   
 PA-234M    766.41        40.        12.     0.007    80.95   2.095E+02   
 EU-152     778.92        37.       -10.    -0.006   129.23  -4.204E+00   
 TL-210     799.60        34.         9.     0.005    94.08   5.066E-01   
 CO-58      810.78        77.       -15.    -0.008    85.31  -8.366E-01   
 La-140     815.77        93.       -15.    -0.008    75.72  -3.469E+00  P
 MN-54      834.85        19.        11.     0.006    89.29   6.090E-01   
 NB-94      871.10         6.        15.     0.008    35.14   8.590E-01   
 PA-234     880.53        32.         5.     0.003   166.13   4.864E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:57 AMPage 18
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191239.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M    884.68        24.         8.     0.004    97.03   6.189E-01  P
 Sc-46      889.28        44.        -7.    -0.004    99.79  -4.408E-01  P
 Y-88       898.04        33.       -15.    -0.008    50.02  -9.544E-01  P
 AG-110M    937.49        46.       -18.    -0.010    43.10  -3.175E+00  P
 PA-234     946.02        15.         7.     0.004   127.38   3.240E+00   
 EU-152     964.11        20.        24.     0.013    45.77   1.036E+01   
 EU-154     996.33        74.       -15.    -0.009    83.05  -9.382E+00   
 PA-234M   1001.00        74.        -5.    -0.003   157.38  -4.043E+01  P
 EU-154    1004.77        92.       -13.    -0.007   110.53  -4.592E+00   
 Cs-136    1048.07         6.         6.     0.003    72.98   4.996E-01   
 RH-106    1050.36        20.        -4.    -0.002   232.37  -1.553E+01  P
 Ga-68     1077.40        10.         6.     0.003   122.85   1.474E+01   
 FE-59     1099.25        20.        -8.    -0.004   127.88  -9.981E-01   
 EU-152    1112.07        72.         1.     0.001   902.08   6.958E-01   
 Ta-182    1121.30        62.         6.     0.003   187.70   1.243E+00   
 CO-60     1173.24        18.        -1.    -0.001   636.44  -1.038E-01  P
 NA-22     1274.53         5.         4.     0.002   103.25   2.937E-01   
 FE-59     1291.60        11.         5.     0.003   162.08   9.034E-01  P
 TL-210    1313.00        11.         6.     0.004   123.77   2.477E+00   
 CO-60     1332.50        19.        -9.    -0.005    91.11  -7.510E-01  P
 AG-110M   1384.30         0.        13.     0.007    27.74   4.602E+00   
 EU-152    1408.00        11.         5.     0.003   145.77   2.216E+00   
 La-140    1596.21        23.        -8.    -0.004   124.54  -7.856E-01  P
 SB-124    1690.98         6.        -2.    -0.001   343.80  -3.572E-01   
 Y-88      1836.06         6.        -1.     0.000   785.49  -8.296E-02  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -5.7899E+00   -5.7900E+00    1.026E+02%                1.99E+01
 NA-22  #A    2.9372E-01    2.9372E-01    1.033E+02%                1.08E+00
 K-40         7.1508E+01    7.1508E+01    1.131E+01%                9.47E+00
 Sc-46  #A   -4.4080E-01   -4.4080E-01    9.979E+01%                1.99E+00
 CR-51  #A   -5.3265E+00   -5.3265E+00    1.405E+02%                2.50E+01
 MN-54  #A    6.0900E-01    6.0900E-01    8.929E+01%                1.28E+00
 FE-59  #A   -1.7419E-01   -1.7419E-01    1.032E+02%                2.94E+00
 Co-56  #     1.0695E+00    1.0695E+00    4.245E+01%                7.38E-01
 CO-57  #A    2.5567E-01    2.5567E-01    1.384E+02%                1.19E+00
 CO-58  #A   -8.3657E-01   -8.3657E-01    8.531E+01%                2.39E+00
 CO-60  #A   -7.5100E-01   -7.5100E-01    9.111E+01%                1.92E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                6.00E+00
 NB-94  #A    6.5236E-01    6.5236E-01    3.514E+01%                1.46E+00
 ZR-95  #A   -1.4074E+00   -1.4074E+00    7.096E+01%                3.27E+00
 NB-95  #A   -2.2659E-02   -2.2659E-02    2.548E+03%                2.05E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:57 AMPage 19
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191239.An1             
                                                                                 
 RU-103 #A   -2.9298E-01   -2.9298E-01    1.869E+02%                1.33E+00
 RH-106 #A    4.3738E+00    4.3738E+00    2.557E+02%                3.78E+01
 AG-108M#A    4.4335E-01    4.4335E-01    1.178E+02%                1.25E+00
 AG-110M#A    1.6167E+00    1.6167E+00    2.774E+01%                2.05E+00
 SN-113 #A    5.8836E-01    5.8837E-01    1.217E+02%                1.78E+00
 SB-124 #A    4.7720E-01    4.7720E-01    2.371E+02%                3.82E+00
 SB-125 #A    8.0305E-01    8.0305E-01    3.423E+01%                4.93E+00
 I-131  #A    7.9288E-02    7.9290E-02    5.413E+02%                1.30E+00
 Gd-153 #A    1.6303E+00    1.6303E+00    1.374E+02%                7.45E+00
 Ga-68  #A    1.4683E+01    1.4735E+01    1.229E+02%                4.28E+01
 Tc-99m #A   -6.0328E-01   -6.0369E-01    1.375E+02%                2.76E+00
 BA-133  A    6.8033E-01    6.8033E-01    8.042E+01%                3.90E+00
 CS-134 #C    2.0133E+00    2.0133E+00    2.998E+01%                1.91E+00
 CS-137 #A   -1.3998E+00   -1.3998E+00    3.447E+01%                2.92E+00
 CE-139 #A    5.2013E-01    5.2013E-01    9.614E+01%                1.67E+00
 Ba-140 #A    5.1974E-01    5.1975E-01    3.714E+02%                4.79E+00
 La-140 #A   -7.8555E-01   -7.8556E-01    1.245E+02%                2.54E+00
 CE-141 #A   -1.0861E+00   -1.0861E+00    1.470E+02%                5.31E+00
 CE-144 #A   -3.9815E+00   -3.9815E+00    1.456E+02%                1.93E+01
 PM-144 #A   -9.2109E-02   -9.2109E-02    4.748E+02%                1.52E+00
 EU-152 #A    3.0899E+00    3.0899E+00    4.577E+01%                4.09E+00
 EU-154 #A   -6.9121E-01   -6.9121E-01    1.162E+02%                2.69E+00
 EU-155  A    2.5989E+00    2.5989E+00    4.615E+01%                3.21E+00
 HF-181 #A    1.9923E-01    1.9923E-01    1.418E+02%                2.77E+00
 Ta-182 #A    1.2435E+00    1.2435E+00    1.877E+02%                8.07E+00
 Hg-203 #A    4.1542E-01    4.1542E-01    1.155E+02%                1.62E+00
 TL-208       9.1231E+00    9.1231E+00    8.671E+00%                1.15E+00
 PM-146 #A    1.1238E+00    1.1238E+00    4.395E+01%                1.56E+00
 Y-88   #A   -8.2960E-02   -8.2960E-02    7.855E+02%                1.54E+00
 Cd-113m#A    1.6779E+04    1.6779E+04    3.268E+01%                1.71E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                8.11E+01
 Cf-251 #A   -9.4454E-01   -9.4454E-01    2.578E+02%                6.28E+00
 Cf-249 #A   -7.4610E-02   -7.4610E-02    1.248E+03%                3.18E+00
 Sn-126 #A    3.9672E+00    3.9672E+00    1.666E+02%                2.21E+01
 PB-210 #A   -7.5135E+00   -7.5135E+00    1.458E+02%                6.84E+01
 PB-212       2.7999E+01    2.7999E+01    4.508E+00%                1.87E+00
 PB-214       1.7222E+01    1.7222E+01    7.456E+00%                2.25E+00
 BI-207 #A    2.3460E-01    2.3460E-01    8.523E+01%                1.93E+00
 BI-212 #A    6.8686E+00    6.8686E+00    1.061E+02%                2.47E+01
 U-235  #A   -5.5889E+00   -5.5889E+00    4.552E+01%                2.24E+01
 BI-214       2.1687E+01    2.1687E+01    7.453E+00%                1.89E+00
 BI-210M#A   -9.2076E-01   -9.2076E-01    1.294E+02%                2.87E+00
 AC-228       2.0566E+01    2.0566E+01    1.240E+01%                3.51E+00
 TH-227 #A    7.4541E-01    7.4541E-01    7.972E+01%                1.75E+01
 TH-229 #A    1.8573E+00    1.8573E+00    8.097E+01%                2.58E+01
 TH-234  A    1.2385E+01    1.2385E+01    4.545E+01%                2.08E+01
 PA-231 #A    9.9190E+00    9.9190E+00    2.067E+02%                1.01E+02
 PA-233 #A    9.4175E-01    9.4175E-01    2.096E+02%                8.31E+00
 PA-234 #A   -2.4612E+00   -2.4612E+00    5.925E+01%                1.15E+01
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:57 AMPage 20
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191239.An1             
                                                                                 
 PA-234M#A    2.4552E+01    2.4552E+01    8.095E+01%                3.33E+02
 AM-241 #A   -5.0603E-01   -5.0603E-01    3.857E+02%                6.60E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.45E+01
 Ir-192 #     7.6394E+00    7.6394E+00    1.191E+01%                2.64E+00
 Cs-136 #A    1.8136E-01    1.8137E-01    7.298E+01%                2.81E+00
 Np-239 #A   -1.3054E+00   -1.3055E+00    2.786E+02%                1.21E+01
 Nd-147 #A    3.1381E+00    3.1382E+00    9.439E+01%                7.19E+00
 TL-210 #A    5.0675E-01    5.0675E-01    9.408E+01%                1.62E+00
 Kr-85  #A   -1.2730E+02   -1.2730E+02    1.350E+02%                5.79E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.5 to  2000.0 keV)     1.707E+02  Bq/Sample     
 Total Decayed Activity (   37.5 to  2000.0 keV) 1.7070464E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 2_Gamma_20191104 
-----------------------------------------------------------------------------                      
   Sample Description: 430266_Gamma_160-34268-A-3-B 
             Detector: Detector # 2       
             Batch ID: 430266                 
    Work Order Number: Gamma   
           Lot Number: 160-34268-A-3-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 07:05        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 07:05:43     Real Time: 1807   sec
        Analysis Time: 6/20/2019 07:36        Dead Time: 0.40   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 2_Soil_TunaCan.Clb
  Efficiency Cal Desc: 2_Soil_TunaCan_101407
  Efficiency Cal Date: 4/20/2018 13:56
      Energy Cal Date: 4/20/2018 13:54                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 2_2019-06-08_1441.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -1.003E+01           91.6     9.185E+00    9.199E+00    3.216E+01
NA-22      7.918E-01          110.6     8.754E-01    8.763E-01    2.989E+00
K-40       1.255E+02           11.4     1.435E+01    1.568E+01    2.123E+01
Sc-46      1.473E+00          103.3     1.521E+00    1.523E+00    5.083E+00
CR-51     -7.059E+00          136.5     9.637E+00    9.644E+00    2.932E+01
MN-54     -1.625E+00           69.1     1.123E+00    1.126E+00    3.301E+00
FE-59      1.276E+00          129.5     1.652E+00    1.653E+00    4.047E+00
Co-56      7.836E+00           12.1     9.489E-01    1.029E+00    2.491E+00
CO-57      0.000E+00         1.#INF     4.320E-01    4.320E-01    2.624E+00
CO-58     -1.549E+00           71.0     1.100E+00    1.103E+00    4.512E+00
CO-60      8.889E-02         1137.0     1.011E+00    1.011E+00    2.382E+00
ZN-65     -3.799E+00          140.0     5.317E+00    5.320E+00    1.775E+01
NB-94     -1.616E-01          571.3     9.231E-01    9.231E-01    2.856E+00
ZR-95      2.198E+00           91.7     2.014E+00    2.018E+00    4.748E+00
NB-95      7.856E-01          183.8     1.444E+00    1.444E+00    4.860E+00
RU-103    -8.541E-02         1126.9     9.625E-01    9.625E-01    2.402E+00
RH-106     1.019E+01          328.6     3.350E+01    3.350E+01    1.114E+02
AG-108M    9.115E-01          101.2     9.222E-01    9.233E-01    2.253E+00
AG-110M    2.663E-01           84.6     2.253E-01    2.257E-01    7.196E+00
SN-113     1.138E-01         1458.2     1.659E+00    1.659E+00    5.593E+00
SB-124     1.279E+00          126.2     1.614E+00    1.615E+00    1.096E+01
SB-125     1.405E+00          244.6     3.437E+00    3.438E+00    8.773E+00
I-131     -1.376E-01          319.5     4.396E-01    4.397E-01    2.652E+00
Gd-153     2.803E+00          229.5     6.433E+00    6.435E+00    2.521E+01
Ga-68     -6.161E+01           85.1     5.245E+01    5.256E+01    1.190E+02
Tc-99m    -3.342E-01          301.0     1.006E+00    1.006E+00    3.349E+00
BA-133    -1.447E+00          261.4     3.782E+00    3.782E+00    1.256E+01
CS-134     2.569E+00           55.7     1.431E+00    1.437E+00    4.491E+00
CS-137    -8.995E-01          126.8     1.140E+00    1.141E+00    3.840E+00
CE-139     5.031E-01          198.5     9.987E-01    9.990E-01    3.326E+00
Ba-140     3.342E+00           98.7     3.300E+00    3.304E+00    8.121E+00
La-140     4.258E-01           77.4     3.295E-01    3.302E-01    4.539E+00
CE-141     1.446E+00          121.8     1.761E+00    1.763E+00    5.843E+00

                                 (Page 1 of 22)

Page 1341 of 1906



CE-144     0.000E+00         1.#INF     1.851E+00    1.851E+00    2.648E+01
PM-144    -6.080E-02         1489.5     9.056E-01    9.056E-01    2.491E+00
EU-152     3.710E+00          111.1     4.122E+00    4.127E+00    7.730E+00
EU-154     3.656E+00           86.6     3.168E+00    3.174E+00    5.096E+00
EU-155     0.000E+00         1.#INF     2.006E+00    2.006E+00    3.551E+01
HF-181    -1.317E+00           92.9     1.222E+00    1.224E+00    4.071E+00
Ta-182    -2.026E-01          321.2     6.507E-01    6.508E-01    2.411E+01
Hg-203    -5.499E-01          176.8     9.721E-01    9.725E-01    3.253E+00
TL-208     9.222E+00           13.0     1.201E+00    1.289E+00    2.321E+00
PM-146     8.249E-01          163.0     1.344E+00    1.345E+00    3.308E+00
Y-88       1.992E+00           37.6     7.487E-01    7.572E-01    2.330E+00
Cd-113m   -1.361E+04          130.2     1.773E+04    1.774E+04    5.893E+04
Cd-109     0.000E+00         1.#INF     6.242E+01    6.242E+01    2.067E+02
Cf-251     3.951E+00          112.8     4.458E+00    4.463E+00    1.182E+01
Cf-249     1.823E+00           54.7     9.966E-01    1.001E+00    5.560E+00
Sn-126     1.048E+01          116.7     1.224E+01    1.225E+01    4.055E+01
PB-210     1.442E+02           16.7     2.403E+01    2.566E+01    7.359E+01
PB-212     2.729E+01            5.9     1.601E+00    2.142E+00    3.901E+00
PB-214     2.144E+02            1.9     3.984E+00    1.158E+01    4.627E+00
BI-207     8.770E-01          111.0     9.734E-01    9.744E-01    2.318E+00
BI-212     5.545E+01           23.7     1.315E+01    1.346E+01    2.694E+01
U-235      2.827E+01           19.9     5.640E+00    5.822E+00    1.461E+01
BI-214     2.038E+02            2.5     5.145E+00    1.158E+01    5.127E+00
BI-210M   -1.648E+00          128.0     2.109E+00    2.111E+00    7.011E+00
AC-228     3.084E+01           11.6     3.582E+00    3.908E+00    7.761E+00
TH-227     9.786E+00           29.7     2.907E+00    2.951E+00    3.144E+01
TH-229    -1.851E+01           91.6     1.695E+01    1.698E+01    4.820E+01
TH-234     2.253E+02            6.0     1.353E+01    1.842E+01    3.804E+01
PA-231    -9.249E+00          718.9     6.650E+01    6.650E+01    2.212E+02
PA-233    -2.540E+00          102.3     2.598E+00    2.601E+00    1.845E+01
PA-234     1.886E+00          116.4     2.196E+00    2.198E+00    1.620E+01
PA-234M    2.241E+02           77.6     1.739E+02    1.742E+02    5.067E+02
AM-241    -2.200E+00          154.6     3.401E+00    3.403E+00    9.000E+00
Np-237     0.000E+00         1.#INF     1.861E+01    1.861E+01    6.155E+01
Ir-192    -9.775E-01          100.3     9.800E-01    9.816E-01    3.260E+00
Cs-136    -1.041E+00          141.5     1.473E+00    1.475E+00    4.947E+00
Np-239    -3.327E+00          300.8     1.001E+01    1.001E+01    3.310E+01
Nd-147    -8.356E+00           94.8     7.917E+00    7.931E+00    1.930E+01
TL-210     1.050E+00           84.8     8.900E-01    8.920E-01    2.976E+00
Kr-85      0.000E+00         1.#INF     1.101E+02    1.101E+02    8.199E+02
-----------------------------------------------------------------------------
Total      1.368E+03

      Analyst: kody Saulters
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:21 AMPage  1
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191104.An1             
                                                                                 
 Sample description                                             
      430266_Gamma_160-34268-A-3-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det2\2_Gamma_20191104.An1

 Acquisition information
        Start time:                 6/20/2019 7:05:43 AM
        Live time:               1800
        Real time:               1807
        Dead time:                  0.40 %
        Detector ID:                    2

 Detector system                                                
      Ge 2 SN/164                                                     
                                                                      

 Calibration
        Filename:                   2_Soil_TunaCan.Clb
      2_Soil_TunaCan_101407                                           
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 1:54:10 PM
             Zero offset:           0.101 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -4.975E-09 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 1:56:20 PM
             Type:                  Polynomial
             Uncertainty:           1.003 %
             Coefficients:         -0.414971  -4.933446   0.551852
                                   -0.058768   0.002630  -0.000046

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  2000.01keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:21 AMPage  2
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191104.An1             
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 7:05:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       2_2019-06-08_1441.PBC
                                                 6/8/2019 2:41:26 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   34 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1910

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.59      218.  20.85   1.00  1.831E-02    46.54   4.250  1.556E+02 PB210 
    50.20       32. 103.51   0.84  2.273E-02    50.14   8.000    PBC<MDA TH227 
    63.32      724.   9.01   0.80  3.264E-02    63.29   3.810  3.237E+02 TH234 
                                                64.28   9.700  1.252E+02 Sn126 
    74.84     1009.   5.75   0.86  3.745E-02
    77.19     1678.   3.57   0.86  3.819E-02
    79.47      133.  33.02   0.86  3.884E-02
    81.07      160.  28.10   0.86  3.926E-02    80.99  34.060  6.668E+00 BA133 
    84.10      400.  11.48   0.86  3.997E-02
    87.25      541.   8.17   0.87  4.061E-02    86.49  13.100  5.667E+01 Np237 
                                                86.54  30.700  2.418E+01 EU155 
                                                86.94   9.040  8.195E+01 Sn126 
                                                87.57  37.500    PBC<MDA Sn126 
                                                88.04   3.790  1.945E+02 Cd109 
    89.93      349.  11.74   0.87  4.106E-02
    92.67     1105.   4.70   0.87  4.145E-02    92.59   5.584  2.653E+02 TH234 
                                                93.35   5.561  2.658E+02 AC228 
    94.71      190.  21.02   0.87  4.170E-02
    97.50       63. 274.41   0.87  4.197E-02    97.50  30.000    PBC<MDA Gd153 
    99.50       63. 274.47   0.88  4.213E-02    99.50  15.000    PBC<MDA Np239 
   103.24       47. 367.93   0.88  4.233E-02   103.20  21.800    PBC<MDA Gd153 
   121.78       41. 122.70   0.89  4.203E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  6.334E-01 CO57  
   143.79      233.  19.95   1.24  3.990E-02   143.79  10.960  2.963E+01 U235  
   145.44       50. 121.80   0.91  3.970E-02   145.44  48.200    PBC<MDA CE141 
   154.41      151.  25.66   0.56  3.856E-02
   163.48       53.  51.07   0.74  3.735E-02   162.66   6.220  1.257E+01 Ba140 

                                 (Page 4 of 22)

Page 1344 of 1906



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:21 AMPage  3
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191104.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               163.38   5.080    PBC<MDA U235  
   165.90       27. 198.52   0.93  3.703E-02   165.85  79.900    PBC<MDA CE139 
   176.60       43. 112.85   0.94  3.557E-02   176.60  17.000    PBC<MDA Cf251 
   182.08       43.  53.69   0.94  3.483E-02
   186.06     1064.   4.18   0.95  3.430E-02   185.72  54.000  3.143E+01 U235  
   205.12       73.  49.55   1.43  3.183E-02   205.33   5.010    PBC<MDA U235  
   209.47       73.  42.81   0.56  3.133E-02
   236.04       90.  29.70   0.99  2.836E-02   235.97  12.300  1.431E+01 TH227 
   238.74      575.   6.04   0.99  2.807E-02   238.63  43.300  2.627E+01 PB212 
   242.04      762.   5.06   0.99  2.774E-02   242.00   7.430  2.054E+02 PB214 
   244.69       40. 185.30   0.99  2.747E-02   244.69   7.580    PBC<MDA EU152 
   256.44       57.  37.40   0.52  2.635E-02   256.24   7.000  1.716E+01 TH227 
   270.20      224.  18.29   2.05  2.515E-02
   284.30       10. 386.89   1.03  2.399E-02   284.30   6.140    PBC<MDA I131  
   295.27     1669.   3.10   1.10  2.317E-02   295.09  19.300  2.073E+02 PB214 
                                               296.00  79.000  5.079E+01 TL210 
   299.83       94.  34.34   1.17  2.283E-02   300.03   3.280  6.975E+01 PB212 
                                               300.07   2.460  9.301E+01 PA231 
                                               300.18   6.200  3.692E+01 PA233 
   328.76       32. 100.70   1.06  2.096E-02   328.76  20.300    PBC<MDA La140 
   333.44       55.  54.67   1.06  2.069E-02   333.44  15.510    PBC<MDA Cf249 
   338.28      172.  17.81   1.18  2.041E-02   338.32  12.010  3.898E+01 AC228 
   351.99     2903.   2.06   1.17  1.967E-02   351.93  37.600  2.181E+02 PB214 
   383.84       30. 115.85   1.10  1.814E-02   383.84   8.940    PBC<MDA BA133 
   433.94       24. 101.17   1.14  1.620E-02   433.94  90.480    PBC<MDA AG108M
   454.17       15. 162.98   1.16  1.554E-02   453.88  65.000    PBC<MDA PM146 
   463.37        5. 550.59   1.16  1.525E-02   463.37  10.470    PBC<MDA SB125 
   480.41       32.  36.57   0.51  1.476E-02
   487.02       24.  98.41   1.18  1.458E-02   487.02  45.500    PBC<MDA La140 
   511.86       89.  27.02   2.45  1.394E-02   511.86  20.000  1.780E+01 RH106 
   537.26       20.  98.72   1.22  1.335E-02   537.26  24.390    PBC<MDA Ba140 
   563.24       34.  55.70   1.24  1.280E-02   563.24   8.350    PBC<MDA CS134 
   569.32       21.  69.02   1.24  1.268E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.108E+01 PA234 
                                               569.70  97.740  9.299E-01 BI207 
   569.47       13. 116.43   1.24  1.268E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  7.093E+00 PA234 
                                               569.70  97.740  5.953E-01 BI207 
   583.40      178.  12.64   1.05  1.241E-02   583.02  84.500  9.222E+00 TL208 
   600.50       21. 338.80   1.27  1.210E-02   600.50  17.860    PBC<MDA SB125 
   602.73       21. 339.78   1.27  1.206E-02   602.73  98.260    PBC<MDA SB124 
   609.51     2026.   2.53   1.35  1.194E-02   609.31  46.090  2.044E+02 BI214 
                                               610.30   5.750  1.641E+03 RU103 
   621.92       21. 328.63   1.28  1.173E-02   621.92   9.930    PBC<MDA RH106 
   657.76       20.  84.59   1.31  1.117E-02   657.76  94.640    PBC<MDA AG110M
   723.36        6. 362.10   1.36  1.029E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  3.464E-01 AG108M
                                               723.36  20.220  1.557E+00 EU154 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:21 AMPage  4
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191104.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   727.44       77.  23.72   1.35  1.025E-02   727.17   7.550  5.545E+01 BI212 
   756.14       21.  91.67   1.38  9.903E-03   756.73  54.460    PBC<MDA ZR95  
   765.79       14. 183.76   1.39  9.803E-03   765.79  99.790    PBC<MDA NB95  
   766.58       20. 126.30   1.39  9.796E-03   766.41   0.294    PBC<MDA PA234M
   768.48      224.   9.75   1.74  9.773E-03
   785.42       48.  40.24   1.40  9.593E-03   785.42   1.280  2.172E+02 BI212 
   799.60       18.  84.79   1.41  9.448E-03   799.60  98.960    PBC<MDA TL210 
   801.95       19.  89.38   1.41  9.424E-03   801.95   8.690    PBC<MDA CS134 
   846.77       11. 154.19   1.44  8.997E-03   846.77  99.935    PBC<MDA Co56  
   860.88       40.  39.44   1.30  8.874E-03   860.56  12.420  1.996E+01 TL208 
   873.23       17.  98.04   1.46  8.765E-03   873.23  12.270    PBC<MDA EU154 
   889.28       23. 103.27   1.47  8.630E-03   889.28  99.984    PBC<MDA Sc46  
   898.04       40.  37.59   1.48  8.558E-03   898.04  93.700  2.799E+00 Y88   
   911.78      122.  14.87   1.25  8.448E-03   911.07  29.000  2.747E+01 AC228 
   968.38       34.  54.26   1.53  8.020E-03   968.97  17.460    PBC<MDA AC228 
   996.33       20.  86.64   1.54  7.832E-03   996.33  10.600    PBC<MDA EU154 
   999.88       20.  90.14   1.55  7.800E-03  1001.00   0.837    PBC<MDA PA234M
  1004.77       16. 116.13   1.55  7.775E-03  1004.77  18.010    PBC<MDA EU154 
  1037.84       12. 121.76   1.57  7.562E-03  1037.84  14.130    PBC<MDA Co56  
  1063.66        9. 111.00   1.59  7.403E-03  1063.66  74.500    PBC<MDA BI207 
  1099.25       10. 130.14   1.61  7.196E-03  1099.25  56.500    PBC<MDA FE59  
  1120.77      389.   6.04   1.49  7.076E-03  1120.29  15.100  2.017E+02 BI214 
                                              1120.55  99.987  3.052E+01 Sc46  
                                              1121.30  34.900  8.748E+01 Ta182 
  1221.41        4. 351.19   1.69  6.562E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.28      147.  12.11   1.70  6.483E-03  1238.28  66.070  1.905E+01 Co56  
  1274.53        9. 110.55   1.72  6.318E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  2.249E+00 EU154 
  1291.60        6. 223.88   1.73  6.244E-03  1291.60  43.200    PBC<MDA FE59  
  1408.00       32.  49.17   1.80  5.773E-03  1408.00  21.005    PBC<MDA EU152 
  1461.16      134.  11.43   1.34  5.580E-03  1460.83  10.670  1.255E+02 K40   
  1690.98        8. 126.20   1.96  4.850E-03  1690.98  47.790    PBC<MDA SB124 
  1765.10      314.   6.04   1.76  4.646E-03  1764.49  15.400  2.435E+02 BI214 
  1836.06       10.  87.02   2.04  4.464E-03  1836.06  99.200    PBC<MDA Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.93    74.85      1200.       985. 2.630E+04    5.91   0.856  -       D
   308.32    77.19      1028.      1601. 4.192E+04    3.78   0.858  -       D
   317.44    79.47       940.        31. 7.981E+02  140.98   0.860  -       c
   323.83    81.07       918.        59. 1.512E+03   73.30   0.861  -       c
   335.96    84.10       930.       299. 7.481E+03   15.54   0.863  -      sD
   359.28    89.93       761.       254. 6.183E+03   16.60   0.868  -      sD
   378.38    94.71       790.       105. 2.515E+03   39.14   0.872  -      sD

                                 (Page 6 of 22)

Page 1346 of 1906



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:21 AMPage  5
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191104.An1             
                                                                                 
   Channel   Energy Background  Net area  Eff*Area   Uncert   FWHM  Suspected   
   617.17   154.41       450.       151. 3.916E+03   25.66   0.562  -      s 
   729.34   182.11       291.        45. 1.283E+03   56.05   0.944  -      sD
   837.38   209.47       319.        73. 2.330E+03   42.81   0.565  -      s 
  1080.31   270.04       337.       224. 8.921E+03   18.29   2.050  -      sM
  1921.11   480.41        44.        32. 2.202E+03   36.57   0.513  -      s 
  3074.04   768.48        66.       185. 1.889E+04    9.63   1.387  -      sD

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.73    46.54       462.       202.     0.112    16.67   0.832D
 TH-227    200.14    50.14       527.        32.     0.018   103.51   0.835D
 AM-241    237.72    59.54      1403.       -43.    -0.024   154.58   0.843s
 TH-234    252.72    63.29       870.       685.     0.380     7.20   0.846D
 Sn-126    256.69    64.28      2475.        61.     0.034   116.73   0.847s
 BA-133    323.52    80.99     15797.       -62.    -0.034   287.02   0.861 
 Np-237    345.52    86.49     15736.         0.     0.000   284.96   0.866A
 EU-155    345.73    86.54     15673.       -62.    -0.035   284.39   0.866D
 Sn-126    347.32    86.94     15381.        69.     0.038    70.96   0.866D
 Sn-126    349.84    87.57     15040.       288.     0.160    16.79   0.866D
 Cd-109    351.72    88.04     15056.         0.     0.000  1000.00   0.867A
 Nd-147    363.96    91.10     15056.         0.     0.000  1000.00   0.869s
 TH-234    369.92    92.59      1117.       939.     0.521     6.00   0.870D
 AC-228    372.96    93.35     14840.        63.     0.035   274.98   0.871s
 Gd-153    389.56    97.50     14897.        63.     0.035   274.41   0.875s
 Np-239    397.56    99.50     14960.        63.     0.035   274.47   0.876s
 Gd-153    412.36   103.20     15009.        47.     0.026   367.93   0.879s
 Np-239    414.35   103.70     15056.         0.     0.000  1000.00   0.879s
 EU-155    420.81   105.31     15056.         0.     0.000  1000.00   0.881s
 Np-239    424.07   106.13     15012.       -58.    -0.032   300.76   0.882s
 EU-152    486.67   121.78      1245.        41.     0.023   122.70   0.894s
 CO-57     487.79   122.06      1286.         0.     0.000  1000.00   0.895s
 EU-154    491.95   123.10      1095.       -21.    -0.012   222.17   0.895s
 PA-234    524.72   131.29      2108.        -6.    -0.004   999.59   0.902s
 HF-181    531.64   133.02      2114.         0.     0.000  1000.00   0.904s
 CE-144    533.70   133.54      2114.         0.     0.000  1000.00   0.904s
 HF-181    544.74   136.30      2114.         0.     0.000  1000.00   0.906s
 CO-57     545.43   136.47      2046.       -55.    -0.031   116.86   0.906s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:21 AMPage  6
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191104.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Tc-99m    561.58   140.51      1987.       -21.    -0.012   300.98   0.910s
 U-235     574.72   143.79       581.       233.     0.130    19.95   1.239s
 CE-141    581.30   145.44      1816.        50.     0.028   121.80   0.914s
 Ba-140    650.17   162.66      1173.       -51.    -0.028    95.63   0.928s
 U-235     653.05   163.38      1130.        13.     0.007   372.45   0.928 
 CE-139    662.94   165.85      1401.        27.     0.015   198.52   0.930s
 Cf-251    705.93   176.60       730.        43.     0.024   112.85   0.939s
 U-235     742.41   185.72       475.      1049.     0.583     4.26   0.947D
 TH-229    773.56   193.51       714.       -49.    -0.027    91.56   0.953s
 U-235     820.01   205.12       367.        73.     0.040    49.55   1.431s
 TH-229    842.92   210.85      1337.       -11.    -0.006   334.50   0.967s
 Cf-251    907.51   227.00       579.       -36.    -0.020   125.04   0.980s
 TH-227    943.39   235.97       311.        90.     0.050    29.70   0.987D
 PB-212    954.04   238.63       315.       597.     0.332     5.87   0.989D
 PB-214    967.50   242.00       352.       771.     0.428     4.98   0.992D
 EU-152    978.28   244.69      2663.        40.     0.022   185.30   0.994s
 TH-227   1024.46   256.24       477.         6.     0.004   646.15   1.003s
 Cd-113m  1054.30   263.70      1191.       -38.    -0.021   130.24   1.009s
 BI-210M  1062.83   265.83      1153.       -38.    -0.021   127.97   1.011s
 TL-208   1108.63   277.28       660.        -5.    -0.003   667.75   1.020 
 Hg-203   1116.30   279.20       595.       -20.    -0.011   176.80   1.021s
 I-131    1136.69   284.30       389.        10.     0.005   386.89   1.025s
 PB-214   1180.59   295.27       241.      1669.     0.927     3.10   1.098 
 TL-210   1183.49   296.00      3143.       -34.    -0.019   234.37   1.034s
 PB-212   1198.82   299.83       237.        94.     0.052    34.34   1.170 
 PA-231   1199.77   300.07      3109.       -34.    -0.019   232.36   1.038 
 PA-233   1200.21   300.18      3075.       -34.    -0.019   231.09   1.038 
 PA-231   1210.09   302.65      3041.       -11.    -0.006   718.92   1.040s
 BA-133   1210.90   302.85      3030.         0.     0.000  1000.00   1.040s
 Ba-140   1218.89   304.85      3030.         0.     0.000  1000.00   1.041s
 BI-210M  1219.07   304.90      3030.         0.     0.000  1000.00   1.041s
 Ir-192   1233.25   308.44      3030.         0.     0.000  1000.00   1.044 
 PA-233   1247.54   312.01      3122.       -36.    -0.020   102.28   1.047s
 Ir-192   1265.45   316.49       540.       -33.    -0.018   100.25   1.050s
 CR-51    1279.82   320.08       558.       -27.    -0.015   136.54   1.053s
 La-140   1314.53   328.76       290.        32.     0.018   100.70   1.060 
 Cf-249   1333.24   333.44       246.        55.     0.031    54.67   1.064s
 AC-228   1352.62   338.28       184.       172.     0.096    17.81   1.177 
 Cs-136   1361.76   340.57       872.       -32.    -0.018   130.93   1.069s
 EU-152   1376.62   344.29       840.       -17.    -0.010   240.38   1.072s
 HF-181   1382.80   345.83       823.         0.     0.000  1000.00   1.073s
 PB-214   1407.46   351.99       160.      2903.     1.613     2.06   1.175 
 BA-133   1423.48   356.00      3363.       -31.    -0.017   261.39   1.081s
 I-131    1457.41   364.48       236.       -12.    -0.007   508.44   1.088s
 BA-133   1534.84   383.84       589.        30.     0.017   115.85   1.103s
 Cf-249   1551.27   387.95       619.         0.     0.000  1000.00   1.106s
 SB-125   1710.97   427.88       252.        -9.    -0.005   346.94   1.137 
 AG-108M  1735.21   433.94       148.        24.     0.013   101.17   1.141s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:21 AMPage  7
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191104.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PM-146   1814.98   453.88       152.        15.     0.008   162.98   1.157s
 SB-125   1852.93   463.37       330.         5.     0.003   550.59   1.164s
 Ir-192   1871.70   468.06       378.       -29.    -0.016    95.71   1.167s
 BE-7     1909.84   477.60       354.       -28.    -0.016    91.59   1.175 
 HF-181   1927.44   482.00       326.       -28.    -0.016    92.85   1.178s
 La-140   1947.54   487.02       140.        24.     0.013    98.41   1.182s
 RH-106   2046.91   511.86       247.        89.     0.050    27.02   2.450s
 Kr-85    2055.37   513.98       336.         0.     0.000  1000.00   1.202 
 Nd-147   2123.45   531.00       156.       -26.    -0.015    94.75   1.215s
 Ba-140   2148.49   537.26        93.        20.     0.011    98.72   1.219s
 CS-134   2252.39   563.24        84.        34.     0.019    55.70   1.239s
 CS-134   2276.73   569.32        92.        21.     0.012    69.02   1.243s
 PA-234   2277.33   569.47       113.        13.     0.007   116.43   1.243s
 BI-207   2278.25   569.70       142.        -7.    -0.004   233.02   1.244s
 TL-208   2333.04   583.40        78.       174.     0.097    13.02   1.049s
 SB-125   2401.44   600.50      2436.        21.     0.011   338.80   1.266s
 SB-124   2410.37   602.73      2457.        21.     0.011   339.78   1.268s
 CS-134   2418.28   604.71      2492.       -13.    -0.007   530.70   1.269s
 BI-214   2437.48   609.51       106.      2026.     1.125     2.53   1.355 
 RU-103   2440.64   610.30      2479.         0.     0.000  1000.00   1.274s
 AG-108M  2456.57   614.28      2479.         0.     0.000  1000.00   1.276s
 PM-144   2471.69   618.06      2499.       -23.    -0.013   312.49   1.279 
 RH-106   2487.11   621.92      2456.        21.     0.012   328.63   1.282s
 SB-125   2543.00   635.89       131.       -21.    -0.012   238.52   1.292s
 I-131    2547.34   636.97       170.       -21.    -0.012    91.14   1.293 
 AG-110M  2630.49   657.76       137.        20.     0.011    84.59   1.308s
 CS-137   2646.08   661.66       181.       -15.    -0.009   126.77   1.311 
 NB-94    2809.96   702.63       117.        -3.    -0.002   571.33   1.340s
 SB-124   2890.59   722.79       274.       -24.    -0.013   101.47   1.355s
 AG-108M  2891.19   722.94       250.       -14.    -0.008   158.89   1.355s
 EU-154   2892.88   723.36       220.         6.     0.003   362.10   1.355 
 ZR-95    2896.24   724.20       226.         0.     0.000  1000.00   1.356 
 BI-212   2909.19   727.44        56.        77.     0.043    23.72   1.352 
 PM-146   2942.32   735.72        95.        -5.    -0.003   376.20   1.364s
 PM-146   2988.08   747.16        91.        -5.    -0.003   349.90   1.372 
 ZR-95    3026.36   756.73        87.        21.     0.012    91.67   1.379s
 AG-110M  3055.21   763.94       352.       -18.    -0.010   146.87   1.384s
 NB-95    3062.60   765.79       316.        14.     0.008   183.76   1.385s
 PA-234M  3065.09   766.41       305.        20.     0.011   126.30   1.386s
 EU-152   3115.12   778.92        87.        -5.    -0.003   409.83   1.395s
 BI-212   3141.12   785.42        78.        48.     0.027    40.24   1.399 
 CS-134   3182.92   795.87       182.        -8.    -0.004   241.09   1.407s
 TL-210   3197.84   799.60       103.        18.     0.010    84.79   1.409 
 CS-134   3207.25   801.95       135.        19.     0.011    89.38   1.411s
 CO-58    3242.54   810.77       243.       -26.    -0.014    70.99   1.417s
 La-140   3262.52   815.77       268.       -25.    -0.014    72.81   1.421s
 Cs-136   3273.44   818.50       293.       -17.    -0.010   141.48   1.422 
 MN-54    3338.84   834.85       122.       -27.    -0.015    69.14   1.434s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:21 AMPage  8
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191104.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Co-56    3386.53   846.77        65.        11.     0.006   154.19   1.442 
 TL-208   3442.99   860.88        42.        40.     0.022    39.44   1.302 
 NB-94    3483.84   871.10       113.       -26.    -0.014    61.28   1.459s
 EU-154   3492.37   873.23       134.        17.     0.010    98.04   1.460s
 PA-234   3521.57   880.53       238.       -24.    -0.014    91.49   1.465s
 PA-234   3532.41   883.24       262.       -24.    -0.014    95.75   1.467s
 AG-110M  3538.19   884.68       287.        -9.    -0.005   275.07   1.468s
 Sc-46    3556.57   889.28       268.        23.     0.013   103.27   1.471 
 Y-88     3591.61   898.04        43.        40.     0.022    37.59   1.477 
 AC-228   3646.59   911.78        46.       121.     0.067    14.91   1.250 
 AG-110M  3749.43   937.49       294.       -42.    -0.023    88.99   1.504s
 PA-234   3783.54   946.02       121.       -27.    -0.015    89.40   1.510s
 EU-152   3855.90   964.11       186.       -30.    -0.017    67.00   1.522s
 AC-228   3875.35   968.97       156.        34.     0.019    54.26   1.525s
 EU-154   3984.78   996.33       141.        20.     0.011    86.64   1.544s
 PA-234M  4003.46  1001.00       149.        20.     0.011    90.14   1.547s
 EU-154   4018.57  1004.77       175.        16.     0.009   116.13   1.549s
 Co-56    4150.84  1037.84        42.        12.     0.006   121.76   1.571s
 Cs-136   4191.76  1048.07        56.        -8.    -0.004   136.93   1.578s
 RH-106   4200.92  1050.36       100.       -14.    -0.008   101.24   1.579s
 BI-207   4254.12  1063.66        19.         9.     0.005   111.00   1.588s
 Ga-68    4309.08  1077.40        79.       -23.    -0.013    85.13   1.597s
 FE-59    4396.49  1099.25        33.        10.     0.005   130.14   1.611s
 EU-152   4447.79  1112.07       607.       -25.    -0.014   143.39   1.620s
 ZN-65    4461.68  1115.55       579.       -25.    -0.014   139.95   1.622s
 BI-214   4482.59  1120.77        31.       388.     0.216     6.05   1.487 
 Sc-46    4481.70  1120.55       555.       -25.    -0.014   136.74   1.625 
 Ta-182   4484.70  1121.30       502.        -6.    -0.003   537.86   1.626 
 CO-60    4692.46  1173.24        65.        -4.    -0.002   534.24   1.659s
 Ta-182   4885.17  1221.41        40.         4.     0.002   351.19   1.689 
 Co-56    4952.65  1238.28        35.       147.     0.082    12.11   1.700s
 NA-22    5097.66  1274.53        45.         9.     0.005   110.55   1.723s
 EU-154   5097.70  1274.54        54.         0.     0.000  1000.00   1.723s
 FE-59    5165.93  1291.60        35.         6.     0.003   223.88   1.733s
 TL-210   5251.56  1313.00        35.        -4.    -0.002   328.98   1.746s
 EU-152   5631.60  1408.00        43.        32.     0.018    49.17   1.804s
 K-40     5844.25  1461.16        19.       134.     0.075    11.43   1.336s
 La-140   6384.53  1596.21        64.       -10.    -0.006   184.57   1.912s
 SB-124   6763.68  1690.98        17.         8.     0.004   126.20   1.965s
 BI-214   7060.20  1765.10         9.       314.     0.174     6.06   1.758 
 Co-56    7085.20  1771.35       354.       -14.    -0.008   192.32   2.008s
 Y-88     7344.09  1836.06        12.        10.     0.005    87.02   2.042s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:21 AMPage  9
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191104.An1             
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -1.0028E+01                                      5.31E+01             
                           477.60-1.003E+01 ?(P 3.216E+01 9.16E+01 1.05E+01 G  
 
NA-22    C   7.9181E-01                                      9.50E+02             
                          1274.53 7.918E-01 ?(  2.989E+00 1.11E+02 9.99E+01 G  
 
K-40     N   1.2550E+02                                      4.66E+11             
                          1460.83 1.255E+02  (P 2.123E+01 1.14E+01 1.07E+01 G  
 
Sc-46    F   1.4731E+00                                      8.38E+01             
                           889.28 1.473E+00 ?(  5.083E+00 1.03E+02 1.00E+02 G  
                          1120.55-1.934E+00 +   8.831E+00 1.37E+02 1.00E+02 G  
 
CR-51    F  -7.0586E+00                                      2.77E+01             
                           320.08-7.059E+00 ?(P 2.932E+01 1.37E+02 9.94E+00 G  
 
MN-54    C  -1.6245E+00                                      3.12E+02             
                           834.85-1.625E+00 ?(P 3.301E+00 6.91E+01 1.00E+02 G  
 
FE-59    F   1.2759E+00                                      4.45E+01             
                          1099.25 1.320E+00 &(P 4.047E+00 1.30E+02 5.65E+01 G  
                          1291.60 1.218E+00 ?(P 6.244E+00 2.24E+02 4.32E+01 G  
 
Co-56    C   7.8360E+00                                      7.73E+01             
                           846.77 6.730E-01  (P 2.491E+00 1.54E+02 9.99E+01 G  
                          1238.28 1.905E+01 @(P 3.934E+00 1.21E+01 6.61E+01 G  
                          1037.84 6.060E+00 ?(P 1.718E+01 1.22E+02 1.41E+01 G  
                          1771.35-1.082E+01 +   7.003E+01 1.92E+02 1.55E+01  A 
 
CO-58    C  -1.5491E+00                                      7.09E+01             
                           810.78-1.549E+00 ?(P 4.512E+00 7.10E+01 9.95E+01 G  
 
CO-60    F   8.8894E-02                                      1.93E+03             
                          1332.50 8.889E-02 %(P 2.382E+00 1.14E+03 1.00E+02 G  
                          1173.24-3.597E-01 + P 3.304E+00 5.34E+02 9.99E+01 G  
 
ZN-65    F  -3.7989E+00                                      2.44E+02             
                          1115.55-3.799E+00 ?(  1.775E+01 1.40E+02 5.06E+01 G  
 
NB-94    I  -1.6156E-01                                      7.41E+06             
                           702.63-1.616E-01 &(P 2.856E+00 5.71E+02 9.79E+01 G  
                           871.10-1.638E+00 +   3.304E+00 6.13E+01 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:21 AMPage 10
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191104.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZR-95    I   2.1976E+00                                      6.40E+01             
                           756.73 2.198E+00 ?(  4.748E+00 9.17E+01 5.45E+01 G  
                           724.20 0.000E+00 -   8.904E+00 1.00E+03 4.42E+01 G  
 
NB-95    I   7.8563E-01                                      6.40E+01             
                           765.79 7.856E-01 ?(  4.860E+00 1.84E+02 9.98E+01 G  
 
RU-103   I  -8.5409E-02                                      3.93E+01             
                           497.05-8.541E-02 &(  2.402E+00 1.13E+03 9.09E+01 G  
                           610.30 0.000E+00 +   1.902E+02 1.00E+03 5.75E+00 GA 
 
RH-106   I   1.0194E+01                                      3.74E+02             
                           621.92 1.019E+01 ?(  1.114E+02 3.29E+02 9.93E+00 G  
                          1050.36-6.900E+01 +   2.352E+02 1.01E+02 1.56E+00 G  
                           511.86 1.780E+01 ?   1.513E+01 2.70E+01 2.00E+01 GA 
 
AG-108M  C   9.1148E-01                                      1.53E+05             
                           433.94 9.115E-01 &(P 2.253E+00 1.01E+02 9.05E+01 G  
                           722.94-8.480E-01 -   4.539E+00 1.59E+02 9.08E+01 G  
                           614.28 0.000E+00 -   1.224E+01 1.00E+03 8.98E+01 G  
 
AG-110M  F   2.6631E-01                                      2.50E+02             
                           884.68-7.734E-01 ?(  7.196E+00 2.75E+02 7.27E+01 G  
                           657.76 1.065E+00 ?(P 3.005E+00 8.46E+01 9.46E+01 G  
                           937.49-8.135E+00 +   1.619E+01 8.90E+01 3.44E+01 G  
                          1384.30-1.300E-01 %   1.433E+01 4.98E+03 2.43E+01 G  
                           763.94-4.647E+00 +   2.289E+01 1.47E+02 2.23E+01 G  
 
SN-113   F   1.1377E-01                                      1.15E+02             
                           391.69 1.138E-01 &(  5.593E+00 1.46E+03 6.40E+01 G  
 
SB-124   F   1.2785E+00                                      6.02E+01             
                           602.73 9.695E-01 ?(  1.096E+01 3.40E+02 9.83E+01 G  
                          1690.98 1.914E+00 &(P 5.257E+00 1.26E+02 4.78E+01 G  
                           722.79-1.175E+01 +   3.983E+01 1.01E+02 1.08E+01 G  
 
SB-125   I   1.4054E+00                                      1.01E+03             
                           427.88-1.030E+00 ?(  8.773E+00 3.47E+02 2.96E+01 G  
                           600.50 5.309E+00 *(  5.984E+01 3.39E+02 1.79E+01 G  
                           635.89-9.158E+00 + P 2.397E+01 2.39E+02 1.13E+01 G  
                           463.37 1.630E+00 *(P 3.041E+01 5.51E+02 1.05E+01 G  
 
I-131    I  -1.3763E-01                                      8.02E+00             
                           364.48-4.193E-01 ?(P 2.652E+00 5.08E+02 8.17E+01 G  
                           284.30 3.610E+00  (P 3.571E+01 3.87E+02 6.14E+00 G  
                           636.97-1.405E+01 +   4.279E+01 9.11E+01 7.17E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:21 AMPage 11
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191104.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Gd-153   F   2.8030E+00                                      2.42E+02             
                            97.50 2.778E+00 &(  2.521E+01 2.74E+02 3.00E+01 G  
                           103.20 2.837E+00 ?(  3.453E+01 3.68E+02 2.18E+01 G  
 
Ga-68    C  -6.1614E+01                                      4.71E-02             
                          1077.40-6.161E+01 ?(  1.190E+02 8.51E+01 3.30E+00 G  
 
Tc-99m   I  -3.3419E-01                                      2.51E-01             
                           140.51-3.342E-01 &(  3.349E+00 3.01E+02 8.93E+01 G  
 
BA-133   F  -1.4468E+00                                      3.85E+03             
                           356.00-1.447E+00 ?(  1.256E+01 2.61E+02 6.20E+01 G  
                           302.85 0.000E+00 +   3.472E+01 1.00E+03 1.83E+01 G  
                           383.84 1.028E+01 ?   3.967E+01 1.16E+02 8.94E+00 GA 
                            80.99-2.577E+00 +   2.446E+01 2.87E+02 3.41E+01 GA 
 
CS-134   I   2.5693E+00                                      7.54E+02             
                           795.87-5.478E-01 ?(  4.491E+00 2.41E+02 8.55E+01 G  
                           604.71-6.306E-01 &   1.114E+01 5.31E+02 9.76E+01 G  
                           569.32 5.906E+00 &(  1.351E+01 6.90E+01 1.54E+01 G  
                           801.95 1.289E+01 ?(  3.852E+01 8.94E+01 8.69E+00 G  
                           563.24 1.761E+01 &(P 2.363E+01 5.57E+01 8.35E+00 G  
 
CS-137   I  -8.9953E-01                                      1.10E+04             
                           661.66-8.995E-01  (  3.840E+00 1.27E+02 8.52E+01 G  
 
CE-139   F   5.0308E-01                                      1.38E+02             
                           165.85 5.031E-01 &(  3.326E+00 1.99E+02 7.99E+01 G  
 
Ba-140   I   3.3424E+00                                      1.28E+01             
                           537.26 3.342E+00  (P 8.121E+00 9.87E+01 2.44E+01 G  
                           162.66-1.221E+01 +   3.870E+01 9.56E+01 6.22E+00 G  
                           304.85 0.000E+00 -   1.493E+02 1.00E+03 4.29E+00 G  
 
La-140   I   4.2577E-01                                      1.28E+01             
                          1596.21-1.135E+00 &(  4.539E+00 1.85E+02 9.54E+01 G  
                           487.02 2.016E+00  (P 4.849E+00 9.84E+01 4.55E+01 G  
                           328.76 4.196E+00 ?(P 1.072E+01 1.01E+02 2.03E+01 G  
                           815.77-6.490E+00 & P 2.029E+01 7.28E+01 2.33E+01 G  
 
CE-141   I   1.4462E+00                                      3.25E+01             
                           145.44 1.446E+00 ?(  5.843E+00 1.22E+02 4.82E+01 G  
 
PM-144   C  -6.0798E-02                                      3.63E+02             
                           696.54-6.080E-02 &(P 2.491E+00 1.49E+03 9.90E+01 G  
                           618.06-1.078E+00 +   1.120E+01 3.12E+02 9.91E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:21 AMPage 12
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191104.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-152   F   3.7099E+00                                      4.94E+03             
                           121.78 1.896E+00 ?(  7.730E+00 1.23E+02 2.86E+01 G  
                           344.29-1.790E+00 +   1.439E+01 2.40E+02 2.65E+01 G  
                          1112.07-1.403E+01 +   6.718E+01 1.43E+02 1.36E+01 G  
                           778.92-2.074E+00 +   2.048E+01 4.10E+02 1.29E+01 G  
                           964.11-1.414E+01 +   3.131E+01 6.70E+01 1.46E+01 G  
                           244.69 1.055E+01 ?(  6.489E+01 1.85E+02 7.58E+00 G  
                          1408.00 1.481E+01     1.519E+01 4.92E+01 2.10E+01 GA 
 
EU-154   I   3.6563E+00                                      3.14E+03             
                           123.10-6.874E-01 @(  5.096E+00 2.22E+02 4.08E+01 G  
                          1274.54 0.000E+00 +   9.233E+00 1.00E+03 3.52E+01 G  
                           723.36 1.557E+00 ?(  1.918E+01 3.62E+02 2.02E+01 G  
                           873.23 8.884E+00 ?(  2.922E+01 9.80E+01 1.23E+01 G  
                          1004.77 6.532E+00 ?(  2.550E+01 1.16E+02 1.80E+01 G  
                           996.33 1.344E+01 ?(  3.889E+01 8.66E+01 1.06E+01 G  
 
HF-181   F  -1.3166E+00                                      4.24E+01             
                           482.00-1.317E+00  (  4.071E+00 9.29E+01 8.05E+01 G  
                           133.02 0.000E+00 +   6.774E+00 1.00E+03 4.33E+01 G  
                           345.83 0.000E+00 +   2.515E+01 1.00E+03 1.51E+01 G  
                           136.30 0.000E+00 +   5.055E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F  -2.0259E-01                                      1.14E+02             
                          1121.30-1.330E+00  (  2.411E+01 5.38E+02 3.49E+01 G  
                          1221.41 1.254E+00  (  1.009E+01 3.51E+02 2.70E+01 G  
                          1189.05 5.104E-01 %   1.820E+01 1.56E+03 1.62E+01 G  
 
Hg-203   F  -5.4985E-01                                      4.66E+01             
                           279.20-5.499E-01 ?(  3.253E+00 1.77E+02 8.15E+01 G  
 
TL-208   N   9.2220E+00                                      6.98E+02             
                           583.02 9.222E+00  (P 2.321E+00 1.30E+01 8.45E+01 G  
                           277.28-1.883E+00 - P 4.392E+01 6.68E+02 6.31E+00 G  
                           860.56 1.996E+01 + P 1.666E+01 3.94E+01 1.24E+01 G  
 
PM-146   C   8.2487E-01                                      2.02E+03             
                           453.88 8.249E-01 ?(  3.308E+00 1.63E+02 6.50E+01 G  
                           747.16-8.553E-01 + P 7.707E+00 3.50E+02 3.40E+01 G  
                           735.72-1.298E+00 +   1.173E+01 3.76E+02 2.25E+01 G  
 
Y-88     F   1.9916E+00                                      1.07E+02             
                          1836.06 1.229E+00 ?(P 2.330E+00 8.70E+01 9.92E+01 G  
                           898.04 2.799E+00 ?(P 2.295E+00 3.76E+01 9.37E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:21 AMPage 13
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191104.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cd-113m     -1.3609E+04                                      5.33E+03             
                           263.70-1.361E+04  (  5.893E+04 1.30E+02 6.00E-03   K
 
Cf-251   T   3.9508E+00                                      3.28E+05             
                           176.60 3.951E+00 &(  1.182E+01 1.13E+02 1.70E+01 G  
                           227.00-1.093E+01 +   3.456E+01 1.25E+02 6.30E+00 GA 
 
Cf-249   T   1.8229E+00                                      1.28E+05             
                           387.95 0.000E+00 ?(  5.560E+00 1.00E+03 6.60E+01 G  
                           333.44 9.580E+00 *(  1.311E+01 5.47E+01 1.55E+01 G  
 
Sn-126       1.0483E+01                                      3.65E+07             
                            87.57 1.048E+01 } P 2.092E+01 1.68E+01 3.75E+01 GA 
                            64.28 1.048E+01 ?(  4.055E+01 1.17E+02 9.70E+00 G  
                            86.94 1.048E+01 }   8.800E+01 7.10E+01 9.04E+00 GA 
 
PB-210   N   1.4420E+02                                      8.14E+03             
                            46.54 1.442E+02  (P 7.359E+01 1.67E+01 4.25E+00 G  
 
PB-212   N   2.7291E+01                                      6.98E+02             
                           238.63 2.729E+01  (P 3.901E+00 5.87E+00 4.33E+01 G  
                           300.03 6.975E+01 +   5.524E+01 3.43E+01 3.28E+00 GA 
 
PB-214   N   2.1442E+02                                      5.84E+05             
                           351.93 2.181E+02  (P 4.627E+00 2.06E+00 3.76E+01 G  
                           295.09 2.073E+02  (  9.314E+00 3.10E+00 1.93E+01 G  
                           242.00 2.078E+02     2.430E+01 4.98E+00 7.43E+00 GA 
 
BI-207   C   8.7697E-01                                      1.18E+04             
                          1063.66 8.770E-01 ?(P 2.318E+00 1.11E+02 7.45E+01 G  
                           569.70-3.290E-01 -   2.616E+00 2.33E+02 9.77E+01 G  
 
BI-212   N   5.5451E+01                                      6.98E+02             
                           727.17 5.545E+01  (P 2.694E+01 2.37E+01 7.55E+00 G  
                           785.42 2.172E+02 +   1.985E+02 4.02E+01 1.28E+00 GA 
 
U-235    N   2.8272E+01                                      2.57E+11             
                           143.79 2.963E+01 *(P 1.461E+01 1.99E+01 1.10E+01 G  
                           205.33 2.531E+01  (P 3.205E+01 4.95E+01 5.01E+00 G  
                           163.38 3.747E+00 - P 4.665E+01 3.72E+02 5.08E+00 G  
                           185.72 3.143E+01   P 3.123E+00 4.26E+00 5.40E+01 GA 
 
BI-214   N   2.0376E+02                                      5.84E+05             
                           609.31 2.044E+02  (P 5.127E+00 2.53E+00 4.61E+01 G  
                          1120.29 2.017E+02  (P 1.487E+01 6.05E+00 1.51E+01 G  
                          1764.49 2.435E+02 + P 1.315E+01 6.06E+00 1.54E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:21 AMPage 14
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191104.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-210M  T  -1.6480E+00                                      1.10E+09             
                           265.83-1.648E+00 ?(  7.011E+00 1.28E+02 5.00E+01 G  
                           304.90 0.000E+00 +   2.287E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   3.0839E+01                                      2.10E+03             
                           911.07 2.747E+01  (P 7.761E+00 1.49E+01 2.90E+01 G  
                           968.97 1.359E+01 - P 2.414E+01 5.43E+01 1.75E+01 G  
                           338.32 3.898E+01  (P 1.494E+01 1.78E+01 1.20E+01 G  
                            93.35 1.508E+01 -   1.372E+02 2.75E+02 5.56E+00 XA 
 
TH-227   N   9.7864E+00                                      7.95E+03             
                           256.24 1.906E+00 ?(  3.144E+01 6.46E+02 7.00E+00 G  
                           235.97 1.431E+01  (  1.353E+01 2.97E+01 1.23E+01 G  
                            50.14 9.726E+00  (  3.351E+01 1.04E+02 8.00E+00 G  
 
TH-229   N  -1.8512E+01                                      2.68E+06             
                           193.51-1.851E+01 ?(P 4.820E+01 9.16E+01 4.40E+00 G  
                           210.85-6.420E+00 + P 1.032E+02 3.34E+02 2.99E+00 G  
 
TH-234   N   2.2535E+02                                      1.63E+12             
                            92.59 2.253E+02  (P 3.804E+01 6.00E+00 5.58E+00 G  
                            63.29 3.060E+02 + P 6.267E+01 7.20E+00 3.81E+00 G  
 
PA-231   N  -9.2493E+00                                      1.20E+07             
                           302.65-9.249E+00 &(  2.212E+02 7.19E+02 2.88E+00 G  
                           300.07-3.367E+01 +   2.598E+02 2.32E+02 2.46E+00 G  
 
PA-233   C  -2.5398E+00                                      7.82E+08             
                           312.01-2.540E+00 &(P 1.845E+01 1.02E+02 3.60E+01 G  
                           300.18-1.336E+01 +   1.025E+02 2.31E+02 6.20E+00 G  
 
PA-234   N   1.8860E+00                                      1.63E+12             
                           131.29-4.862E-01 *(  1.620E+01 1.00E+03 1.80E+01 G  
                           946.02-1.356E+01 +   2.737E+01 8.94E+01 1.34E+01 G  
                           569.47 7.093E+00 &(  2.789E+01 1.16E+02 8.20E+00 G  
                           883.24-1.631E+01 +   5.211E+01 9.58E+01 9.60E+00 G  
                           880.53-2.600E+01 &   7.932E+01 9.15E+01 6.00E+00 GA 
 
PA-234M  N   2.2408E+02                                      1.63E+12             
                          1001.00 1.682E+02 &(P 5.067E+02 9.01E+01 8.37E-01 G  
                           766.41 3.832E+02 ?(  1.622E+03 1.26E+02 2.94E-01 G  
 
AM-241   T  -2.1999E+00                                      1.58E+05             
                            59.54-2.200E+00 ?(  9.000E+00 1.55E+02 3.59E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:21 AMPage 15
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191104.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ir-192   F  -9.7755E-01                                      7.40E+01             
                           316.49-9.775E-01 ?(  3.260E+00 1.00E+02 8.70E+01 G  
                           468.06-2.079E+00 +   6.626E+00 9.57E+01 5.18E+01 G  
                           308.44 0.000E+00 &   2.039E+01 1.00E+03 3.18E+01 G  
 
Cs-136   F  -1.0414E+00                                      1.30E+01             
                           818.50-1.041E+00 ?(  4.947E+00 1.41E+02 1.00E+02 G  
                          1048.07-7.409E-01 +   3.481E+00 1.37E+02 8.00E+01 G  
                           340.57-1.880E+00 &   8.196E+00 1.31E+02 4.69E+01 G  
 
Np-239   T  -3.3275E+00                                      2.36E+00             
                           103.70 0.000E+00 +   3.141E+01 1.00E+03 2.40E+01 X  
                           106.13-3.327E+00 ?(  3.310E+01 3.01E+02 2.27E+01 G  
                            99.50 5.547E+00 &   5.035E+01 2.74E+02 1.50E+01 X  
 
Nd-147      -8.3559E+00                                      1.11E+01             
                           531.00-8.356E+00 ?(  1.930E+01 9.48E+01 1.30E+01 G  
                            91.10 0.000E+00 +   2.735E+01 1.00E+03 2.83E+01 G  
 
TL-210   N   1.0497E+00                                      5.84E+05             
                           799.60 1.050E+00 &(  2.976E+00 8.48E+01 9.90E+01 G  
                           296.00-1.032E+00 -   8.030E+00 2.34E+02 7.90E+01 G  
                          1313.00-1.720E+00 +   1.302E+01 3.29E+02 2.10E+01 GA 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:21 AMPage 16
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191104.An1             
                                                                                 
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 AM-241      59.54      1403.       -43.    -0.024   154.58  -2.200E+00   
 BA-133      80.99     15797.       -62.    -0.034   287.02  -2.577E+00   
 EU-155      86.54     15673.       -62.    -0.035   284.39  -2.786E+00   
 Np-239      99.50     14960.        63.     0.035   274.47   5.547E+00   
 Np-239     106.13     15012.       -58.    -0.032   300.76  -3.327E+00   
 EU-152     121.78      1245.        41.     0.023   122.70   1.896E+00   
 EU-154     123.10      1095.       -21.    -0.012   222.17  -6.874E-01   
 PA-234     131.29      2108.        -6.    -0.004   999.59  -4.862E-01   
 CO-57      136.47      2046.       -55.    -0.031   116.86  -7.037E+00   
 Tc-99m     140.51      1987.       -21.    -0.012   300.98  -3.342E-01   
 CE-141     145.44      1816.        50.     0.028   121.80   1.446E+00   
 Ba-140     162.66      1173.       -51.    -0.028    95.63  -1.221E+01   
 Cf-251     176.60       730.        43.     0.024   112.85   3.951E+00   
 TH-229     193.51       714.       -49.    -0.027    91.56  -1.851E+01  P
 TH-229     210.85      1337.       -11.    -0.006   334.50  -6.420E+00  P
 Cf-251     227.00       579.       -36.    -0.020   125.04  -1.093E+01   
 EU-152     244.69      2663.        40.     0.022   185.30   1.055E+01   
 Cd-113m    263.70      1191.       -38.    -0.021   130.24  -1.361E+04   
 BI-210M    265.83      1153.       -38.    -0.021   127.97  -1.648E+00   
 Hg-203     279.20       595.       -20.    -0.011   176.80  -5.499E-01   
 I-131      284.30       389.        10.     0.005   386.89   3.610E+00  P
 TL-210     296.00      3143.       -34.    -0.019   234.37  -1.032E+00   
 PA-231     300.07      3109.       -34.    -0.019   232.36  -3.367E+01   
 PA-233     300.18      3075.       -34.    -0.019   231.09  -1.336E+01   
 PA-231     302.65      3041.       -11.    -0.006   718.92  -9.249E+00   
 PA-233     312.01      3122.       -36.    -0.020   102.28  -2.540E+00  P
 Ir-192     316.49       540.       -33.    -0.018   100.25  -9.775E-01   
 CR-51      320.08       558.       -27.    -0.015   136.54  -7.059E+00  P
 La-140     328.76       290.        32.     0.018   100.70   4.196E+00  P
 Cf-249     333.44       246.        55.     0.031    54.67   9.580E+00   
 Cs-136     340.57       872.       -32.    -0.018   130.93  -1.880E+00   
 EU-152     344.29       840.       -17.    -0.010   240.38  -1.790E+00   
 BA-133     356.00      3363.       -31.    -0.017   261.39  -1.447E+00   
 I-131      364.48       236.       -12.    -0.007   508.44  -4.193E-01  P
 BA-133     383.84       589.        30.     0.017   115.85   1.028E+01   
 SB-125     427.88       252.        -9.    -0.005   346.94  -1.030E+00   
 AG-108M    433.94       148.        24.     0.013   101.17   9.115E-01  P
 SB-125     463.37       330.         5.     0.003   550.59   1.630E+00  P
 Ir-192     468.06       378.       -29.    -0.016    95.71  -2.079E+00   
 BE-7       477.60       354.       -28.    -0.016    91.59  -1.003E+01  P
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:21 AMPage 17
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191104.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 HF-181     482.00       326.       -28.    -0.016    92.85  -1.317E+00   
 La-140     487.02       140.        24.     0.013    98.41   2.016E+00  P
 RH-106     511.86       247.        89.     0.050    27.02   1.780E+01   
 Nd-147     531.00       156.       -26.    -0.015    94.75  -8.356E+00   
 Ba-140     537.26        93.        20.     0.011    98.72   3.342E+00  P
 CS-134     563.24        84.        34.     0.019    55.70   1.761E+01  P
 CS-134     569.32        92.        21.     0.012    69.02   5.906E+00   
 PA-234     569.47       113.        13.     0.007   116.43   7.093E+00   
 BI-207     569.70       142.        -7.    -0.004   233.02  -3.290E-01   
 SB-125     600.50      2436.        21.     0.011   338.80   5.309E+00   
 SB-124     602.73      2457.        21.     0.011   339.78   9.695E-01   
 CS-134     604.71      2492.       -13.    -0.007   530.70  -6.306E-01   
 PM-144     618.06      2499.       -23.    -0.013   312.49  -1.078E+00   
 RH-106     621.92      2456.        21.     0.012   328.63   1.019E+01   
 SB-125     635.89       131.       -21.    -0.012   238.52  -9.158E+00  P
 I-131      636.97       170.       -21.    -0.012    91.14  -1.405E+01   
 AG-110M    657.76       137.        20.     0.011    84.59   1.065E+00  P
 CS-137     661.66       181.       -15.    -0.009   126.77  -8.995E-01   
 NB-94      702.63       117.        -3.    -0.002   571.33  -1.616E-01  P
 SB-124     722.79       274.       -24.    -0.013   101.47  -1.175E+01   
 AG-108M    722.94       250.       -14.    -0.008   158.89  -8.480E-01   
 EU-154     723.36       220.         6.     0.003   362.10   1.557E+00   
 AG-110M    763.94       352.       -18.    -0.010   146.87  -4.647E+00   
 NB-95      765.79       316.        14.     0.008   183.76   7.856E-01   
 EU-152     778.92        87.        -5.    -0.003   409.83  -2.074E+00   
 CS-134     795.87       182.        -8.    -0.004   241.09  -5.478E-01   
 TL-210     799.60       103.        18.     0.010    84.79   1.050E+00   
 CS-134     801.95       135.        19.     0.011    89.38   1.289E+01   
 CO-58      810.77       243.       -26.    -0.014    70.99  -1.549E+00  P
 La-140     815.77       268.       -25.    -0.014    72.81  -6.490E+00  P
 Cs-136     818.50       293.       -17.    -0.010   141.48  -1.041E+00   
 MN-54      834.85       122.       -27.    -0.015    69.14  -1.625E+00  P
 NB-94      871.10       113.       -26.    -0.014    61.28  -1.638E+00   
 EU-154     873.23       134.        17.     0.010    98.04   8.884E+00   
 PA-234     880.53       238.       -24.    -0.014    91.49  -2.600E+01   
 PA-234     883.24       262.       -24.    -0.014    95.75  -1.631E+01   
 AG-110M    884.68       287.        -9.    -0.005   275.07  -7.734E-01   
 Sc-46      889.28       268.        23.     0.013   103.27   1.473E+00   
 Y-88       898.04        43.        40.     0.022    37.59   2.799E+00  P
 AG-110M    937.49       294.       -42.    -0.023    88.99  -8.135E+00   
 PA-234     946.02       121.       -27.    -0.015    89.40  -1.356E+01   
 EU-152     964.11       186.       -30.    -0.017    67.00  -1.414E+01   
 EU-154     996.33       141.        20.     0.011    86.64   1.344E+01   
 EU-154    1004.77       175.        16.     0.009   116.13   6.532E+00   
 Cs-136    1048.07        56.        -8.    -0.004   136.93  -7.409E-01   
 RH-106    1050.36       100.       -14.    -0.008   101.24  -6.900E+01   
 BI-207    1063.66        19.         9.     0.005   111.00   8.770E-01  P
 Ga-68     1077.40        79.       -23.    -0.013    85.13  -6.161E+01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:21 AMPage 18
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191104.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 FE-59     1099.25        33.        10.     0.005   130.14   1.320E+00  P
 EU-152    1112.07       607.       -25.    -0.014   143.39  -1.403E+01   
 ZN-65     1115.55       579.       -25.    -0.014   139.95  -3.799E+00   
 Sc-46     1120.55       555.       -25.    -0.014   136.74  -1.934E+00   
 Ta-182    1121.30       502.        -6.    -0.003   537.86  -1.330E+00   
 CO-60     1173.24        65.        -4.    -0.002   534.24  -3.597E-01  P
 Ta-182    1221.41        40.         4.     0.002   351.19   1.254E+00   
 NA-22     1274.53        45.         9.     0.005   110.55   7.918E-01   
 FE-59     1291.60        35.         6.     0.003   223.88   1.218E+00  P
 TL-210    1313.00        35.        -4.    -0.002   328.98  -1.720E+00   
 EU-152    1408.00        43.        32.     0.018    49.17   1.481E+01   
 La-140    1596.21        64.       -10.    -0.006   184.57  -1.135E+00   
 SB-124    1690.98        17.         8.     0.004   126.20   1.914E+00  P
 Y-88      1836.06        12.        10.     0.005    87.02   1.229E+00  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -1.0027E+01   -1.0028E+01    9.159E+01%                3.22E+01
 NA-22  #A    7.9181E-01    7.9181E-01    1.106E+02%                2.99E+00
 K-40         1.2550E+02    1.2550E+02    1.143E+01%                2.12E+01
 Sc-46  #A    1.4731E+00    1.4731E+00    1.033E+02%                5.08E+00
 CR-51  #A   -7.0585E+00   -7.0586E+00    1.365E+02%                2.93E+01
 MN-54  #A   -1.6245E+00   -1.6245E+00    6.914E+01%                3.30E+00
 FE-59  #A    1.2759E+00    1.2759E+00    1.295E+02%                4.05E+00
 Co-56  #C    7.8359E+00    7.8360E+00    1.211E+01%                2.49E+00
 CO-57  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.62E+00
 CO-58  #A   -1.5491E+00   -1.5491E+00    7.099E+01%                4.51E+00
 CO-60  #A    8.8894E-02    8.8894E-02    1.137E+03%                2.38E+00
 ZN-65  #A   -3.7989E+00   -3.7989E+00    1.400E+02%                1.78E+01
 NB-94  #A   -1.6156E-01   -1.6156E-01    5.713E+02%                2.86E+00
 ZR-95  #A    2.1975E+00    2.1976E+00    9.167E+01%                4.75E+00
 NB-95  #A    7.8563E-01    7.8563E-01    1.838E+02%                4.86E+00
 RU-103 #A   -8.5408E-02   -8.5409E-02    1.127E+03%                2.40E+00
 RH-106 #A    1.0194E+01    1.0194E+01    3.286E+02%                1.11E+02
 AG-108M#A    9.1148E-01    9.1148E-01    1.012E+02%                2.25E+00
 AG-110M#A    2.6631E-01    2.6631E-01    8.459E+01%                7.20E+00
 SN-113 #A    1.1377E-01    1.1377E-01    1.458E+03%                5.59E+00
 SB-124 #A    1.2785E+00    1.2785E+00    1.262E+02%                1.10E+01
 SB-125 #A    1.4054E+00    1.4054E+00    2.446E+02%                8.77E+00
 I-131  #A   -1.3762E-01   -1.3763E-01    3.195E+02%                2.65E+00
 Gd-153 #A    2.8030E+00    2.8030E+00    2.295E+02%                2.52E+01
 Ga-68  #A   -6.1164E+01   -6.1614E+01    8.513E+01%                1.19E+02
 Tc-99m #A   -3.3373E-01   -3.3419E-01    3.010E+02%                3.35E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:21 AMPage 19
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191104.An1             
                                                                                 
 BA-133 #A   -1.4468E+00   -1.4468E+00    2.614E+02%                1.26E+01
 CS-134 #A    2.5693E+00    2.5693E+00    5.570E+01%                4.49E+00
 CS-137 #A   -8.9953E-01   -8.9953E-01    1.268E+02%                3.84E+00
 CE-139 #A    5.0307E-01    5.0308E-01    1.985E+02%                3.33E+00
 Ba-140 #A    3.3423E+00    3.3424E+00    9.872E+01%                8.12E+00
 La-140 #A    4.2576E-01    4.2577E-01    7.738E+01%                4.54E+00
 CE-141 #A    1.4462E+00    1.4462E+00    1.218E+02%                5.84E+00
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.65E+01
 PM-144 #A   -6.0798E-02   -6.0798E-02    1.490E+03%                2.49E+00
 EU-152 #A    3.7099E+00    3.7099E+00    1.111E+02%                7.73E+00
 EU-154 #A    3.6563E+00    3.6563E+00    8.664E+01%                5.10E+00
 EU-155 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.55E+01
 HF-181 #A   -1.3165E+00   -1.3166E+00    9.285E+01%                4.07E+00
 Ta-182 #A   -2.0259E-01   -2.0259E-01    3.212E+02%                2.41E+01
 Hg-203 #A   -5.4985E-01   -5.4985E-01    1.768E+02%                3.25E+00
 TL-208       9.2220E+00    9.2220E+00    1.302E+01%                2.32E+00
 PM-146 #A    8.2487E-01    8.2487E-01    1.630E+02%                3.31E+00
 Y-88   #A    1.9916E+00    1.9916E+00    3.759E+01%                2.33E+00
 Cd-113m#A   -1.3609E+04   -1.3609E+04    1.302E+02%                5.89E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.07E+02
 Cf-251 #A    3.9508E+00    3.9508E+00    1.128E+02%                1.18E+01
 Cf-249 #A    1.8229E+00    1.8229E+00    5.467E+01%                5.56E+00
 Sn-126 #A    1.0483E+01    1.0483E+01    1.167E+02%                4.05E+01
 PB-210       1.4420E+02    1.4420E+02    1.667E+01%                7.36E+01
 PB-212       2.7291E+01    2.7291E+01    5.867E+00%                3.90E+00
 PB-214       2.1442E+02    2.1442E+02    1.858E+00%                4.63E+00
 BI-207 #A    8.7697E-01    8.7697E-01    1.110E+02%                2.32E+00
 BI-212       5.5451E+01    5.5451E+01    2.372E+01%                2.69E+01
 U-235        2.8272E+01    2.8272E+01    1.995E+01%                1.46E+01
 BI-214       2.0376E+02    2.0376E+02    2.525E+00%                5.13E+00
 BI-210M#A   -1.6480E+00   -1.6480E+00    1.280E+02%                7.01E+00
 AC-228       3.0839E+01    3.0839E+01    1.161E+01%                7.76E+00
 TH-227  A    9.7864E+00    9.7864E+00    2.970E+01%                3.14E+01
 TH-229 #A   -1.8512E+01   -1.8512E+01    9.156E+01%                4.82E+01
 TH-234       2.2535E+02    2.2535E+02    6.003E+00%                3.80E+01
 PA-231 #A   -9.2493E+00   -9.2493E+00    7.189E+02%                2.21E+02
 PA-233 #A   -2.5398E+00   -2.5398E+00    1.023E+02%                1.84E+01
 PA-234 #A    1.8860E+00    1.8860E+00    1.164E+02%                1.62E+01
 PA-234M#A    2.2408E+02    2.2408E+02    7.758E+01%                5.07E+02
 AM-241 #A   -2.1999E+00   -2.1999E+00    1.546E+02%                9.00E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.15E+01
 Ir-192 #A   -9.7754E-01   -9.7755E-01    1.003E+02%                3.26E+00
 Cs-136 #A   -1.0414E+00   -1.0414E+00    1.415E+02%                4.95E+00
 Np-239 #A   -3.3270E+00   -3.3275E+00    3.008E+02%                3.31E+01
 Nd-147 #A   -8.3556E+00   -8.3559E+00    9.475E+01%                1.93E+01
 TL-210 #A    1.0497E+00    1.0497E+00    8.479E+01%                2.98E+00
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                8.20E+02
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 7:36:21 AMPage 20
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191104.An1             
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.0 keV)     1.064E+03  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.0 keV) 1.0642983E+03  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 12_Gamma_20191248
-----------------------------------------------------------------------------                      
   Sample Description: 430266_Gamma_160-34268-A-4-B 
             Detector: Detector #12       
             Batch ID: 430266                 
    Work Order Number: Gamma   
           Lot Number: 160-34268-A-4-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 08:56        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 08:56:34     Real Time: 1802   sec
        Analysis Time: 6/20/2019 09:26        Dead Time: 0.09   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCan_108513
  Efficiency Cal Date: 4/20/2018 11:53
      Energy Cal Date: 4/20/2018 11:13                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 12_2019-06-08_1442.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       4.785E+00          105.5     5.046E+00    5.052E+00    1.699E+01
NA-22     -7.024E-02          591.6     4.156E-01    4.156E-01    1.540E+00
K-40       9.297E+01            8.9     8.250E+00    9.493E+00    5.395E+00
Sc-46      6.965E-01          101.1     7.042E-01    7.051E-01    2.377E+00
CR-51      0.000E+00         1.#INF     1.992E+00    1.992E+00    3.277E+01
MN-54      4.113E-01          144.7     5.951E-01    5.955E-01    1.407E+00
FE-59     -1.593E+00          100.4     1.600E+00    1.602E+00    3.466E+00
Co-56      1.619E+00           41.7     6.757E-01    6.807E-01    6.823E-01
CO-57      4.300E-01          150.7     6.482E-01    6.485E-01    1.614E+00
CO-58     -7.928E-01           77.2     6.121E-01    6.134E-01    2.043E+00
CO-60      2.562E-01           87.8     2.249E-01    2.252E-01    1.593E+00
ZN-65      0.000E+00         1.#INF     2.510E-01    2.510E-01    6.275E+00
NB-94     -8.779E-02          115.2     1.011E-01    1.012E-01    1.808E+00
ZR-95      1.156E+00           89.7     1.037E+00    1.039E+00    2.406E+00
NB-95     -7.260E-02          817.9     5.937E-01    5.937E-01    2.078E+00
RU-103    -5.028E-01          123.6     6.217E-01    6.222E-01    1.547E+00
RH-106    -6.516E+00          202.3     1.318E+01    1.319E+01    4.423E+01
AG-108M   -7.014E-02          761.6     5.341E-01    5.341E-01    1.361E+00
AG-110M    1.478E+00           75.4     1.114E+00    1.116E+00    3.678E+00
SN-113     6.953E-01          121.4     8.439E-01    8.447E-01    2.842E+00
SB-124     4.457E-01          203.4     9.066E-01    9.068E-01    4.118E+00
SB-125     1.964E+00           72.2     1.418E+00    1.421E+00    4.481E+00
I-131      2.180E-01          116.6     2.542E-01    2.545E-01    1.578E+00
Gd-153    -1.586E+00          143.6     2.278E+00    2.280E+00    7.583E+00
Ga-68     -3.949E+01           85.7     3.382E+01    3.390E+01    7.261E+01
Tc-99m     2.528E-01          290.5     7.344E-01    7.346E-01    2.458E+00
BA-133    -4.365E-01          173.7     7.580E-01    7.584E-01    4.618E+00
CS-134     1.208E+00           63.9     7.715E-01    7.740E-01    1.921E+00
CS-137     3.059E-01          195.8     5.989E-01    5.991E-01    2.068E+00
CE-139    -3.471E-01          160.1     5.558E-01    5.561E-01    1.866E+00
Ba-140     5.766E-01          413.9     2.386E+00    2.386E+00    4.861E+00
La-140     1.384E-01           78.6     1.087E-01    1.090E-01    2.248E+00
CE-141    -3.054E-01          294.5     8.993E-01    8.995E-01    2.428E+00
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CE-144     0.000E+00         1.#INF     9.652E-01    9.652E-01    2.084E+01
PM-144    -6.225E-01          109.4     6.812E-01    6.819E-01    1.573E+00
EU-152     5.598E+00           31.7     1.777E+00    1.800E+00    4.756E+00
EU-154     2.431E+00           52.9     1.287E+00    1.293E+00    2.989E+00
EU-155    -2.238E+00          150.9     3.377E+00    3.379E+00    1.124E+01
HF-181     5.881E-01          111.3     6.548E-01    6.555E-01    2.369E+00
Ta-182    -1.826E-01         1445.7     2.640E+00    2.640E+00    9.174E+00
Hg-203     5.850E-01           91.9     5.378E-01    5.386E-01    1.797E+00
TL-208     1.151E+01            7.5     8.638E-01    1.043E+00    1.113E+00
PM-146     3.371E-01           87.0     2.934E-01    2.939E-01    2.020E+00
Y-88       2.310E-01           91.4     2.112E-01    2.117E-01    7.036E-01
Cd-113m   -2.779E+03          247.1     6.869E+03    6.870E+03    2.337E+04
Cd-109     1.264E+01          232.2     2.936E+01    2.937E+01    9.756E+01
Cf-251     5.937E-01          440.6     2.616E+00    2.616E+00    6.757E+00
Cf-249     8.731E-01          101.7     8.875E-01    8.886E-01    2.797E+00
Sn-126    -3.602E+00          212.2     7.643E+00    7.645E+00    2.555E+01
PB-210     1.714E+01           98.6     1.689E+01    1.693E+01    4.575E+01
PB-212     3.040E+01            4.4     1.348E+00    2.081E+00    2.196E+00
PB-214     2.540E+01            6.0     1.526E+00    1.997E+00    2.325E+00
BI-207     6.582E-01          119.0     7.835E-01    7.842E-01    1.757E+00
BI-212     5.135E+01           14.2     7.284E+00    7.742E+00    1.060E+01
U-235      2.990E+00          122.2     3.654E+00    3.657E+00    1.869E+01
BI-214     2.481E+01            7.8     1.940E+00    2.315E+00    2.788E+00
BI-210M    7.989E-01           90.6     7.238E-01    7.250E-01    2.423E+00
AC-228     3.148E+01            6.6     2.064E+00    2.609E+00    5.717E+00
TH-227     3.369E+00          129.5     4.362E+00    4.366E+00    1.689E+01
TH-229     9.881E+00          105.0     1.038E+01    1.039E+01    2.646E+01
TH-234     1.708E+01           35.5     6.064E+00    6.138E+00    2.197E+01
PA-231     1.373E+01          177.4     2.436E+01    2.437E+01    1.076E+02
PA-233     1.889E+00          164.3     3.105E+00    3.106E+00    8.768E+00
PA-234    -2.095E-01         1360.9     2.851E+00    2.851E+00    9.612E+00
PA-234M   -1.954E+01           61.5     1.201E+01    1.205E+01    2.603E+02
AM-241    -1.792E+00          126.6     2.269E+00    2.271E+00    7.552E+00
Np-237     1.782E+00          486.2     8.667E+00    8.668E+00    2.884E+01
Ir-192     3.818E-01          125.6     4.797E-01    4.802E-01    3.707E+00
Cs-136     4.307E-01          163.4     7.037E-01    7.041E-01    2.404E+00
Np-239     1.813E+00          149.8     2.717E+00    2.719E+00    9.057E+00
Nd-147     2.434E+00          101.8     2.478E+00    2.482E+00    9.913E+00
TL-210     2.662E-02          147.5     3.926E-02    3.929E-02    2.192E+00
Kr-85      1.327E+02          128.9     1.711E+02    1.713E+02    5.758E+02
-----------------------------------------------------------------------------
Total      5.156E+02

      Analyst: Caleb Quinn

                                 (Page 2 of 22)

Page 1365 of 1906



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:26:56 AMPage  1
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191248.An1            
                                                                                 
 Sample description                                             
      430266_Gamma_160-34268-A-4-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20191248.An1

 Acquisition information
        Start time:                 6/20/2019 8:56:34 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.09 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCan_108513                                               
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 11:13:27 AM
             Zero offset:           0.059 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.735E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 11:53:09 AM
             Type:                  Polynomial
             Uncertainty:           1.020 %
             Coefficients:         -0.363508  -4.707999   0.462125
                                   -0.051256   0.002384  -0.000043

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.13keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:26:56 AMPage  2
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191248.An1            
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 8:56:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2019-06-08_1442.PBC
                                                 6/8/2019 2:42:09 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   35 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1010

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.50       24.  98.57   0.56  1.802E-02    46.54   4.250    PBC<MDA PB210 
    63.26       50.  43.74   0.87  2.978E-02    63.29   3.810    PBC<MDA TH234 
    74.96      227.  11.80   0.88  3.335E-02
    77.20      390.   7.47   0.88  3.387E-02
    83.92       74.  23.60   0.89  3.520E-02
    86.42       15. 486.23   0.89  3.559E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  7.604E-01 EU155 
    87.34      139.  15.87   0.89  3.573E-02    86.54  30.700  7.055E+00 EU155 
                                                86.94   9.040  2.392E+01 Sn126 
                                                87.57  37.500  5.752E+00 Sn126 
                                                88.04   3.790  5.680E+01 Cd109 
    90.00      109.  17.81   0.90  3.608E-02
    91.10       31. 232.79   0.90  3.621E-02    91.10  28.300    PBC<MDA Nd147 
    92.52       44.  55.92   0.90  3.637E-02    92.59   5.584    PBC<MDA TH234 
    93.28       30. 231.89   0.90  3.645E-02    93.35   5.561    PBC<MDA AC228 
   106.13       28. 149.80   0.91  3.729E-02   106.13  22.700    PBC<MDA Np239 
   123.10       24. 101.89   0.93  3.721E-02   123.10  40.790    PBC<MDA EU154 
   133.02       14. 336.89   0.94  3.673E-02   133.02  43.300    PBC<MDA HF181 
   136.47       27. 150.74   0.94  3.651E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  3.876E+00 CO57  
   140.51       14. 290.51   0.95  3.623E-02   140.51  89.300    PBC<MDA Tc99m 
   162.66        4. 707.99   0.97  3.435E-02   162.66   6.220    PBC<MDA Ba140 
   163.38       17. 137.58   0.97  3.428E-02   163.38   5.080    PBC<MDA U235  
   176.60        6. 440.64   0.98  3.303E-02   176.60  17.000    PBC<MDA Cf251 
   186.22      109.  25.51   1.07  3.210E-02   185.72  54.000    PBC<MDA U235  
   193.51       25. 105.03   1.00  3.140E-02   193.51   4.400    PBC<MDA TH229 
   205.33       20. 122.22   1.01  3.030E-02   205.33   5.010    PBC<MDA U235  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:26:56 AMPage  3
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191248.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   227.00       21. 102.06   1.03  2.839E-02   227.00   6.300    PBC<MDA Cf251 
   235.97       15. 330.50   1.04  2.764E-02   235.97  12.300    PBC<MDA TH227 
   238.61      640.   4.54   1.05  2.743E-02   238.63  43.300  2.992E+01 PB212 
   241.76      134.  14.01   1.05  2.718E-02   242.00   7.430  3.696E+01 PB214 
   256.24       17. 129.50   1.06  2.608E-02   256.24   7.000    PBC<MDA TH227 
   265.83       18.  90.60   1.07  2.539E-02   265.83  50.000    PBC<MDA BI210M
   277.53       55.  29.00   0.32  2.460E-02   277.28   6.310  1.979E+01 TL208 
   279.20       21.  91.92   1.09  2.449E-02   279.20  81.460    PBC<MDA Hg203 
   295.19      220.  11.68   0.98  2.349E-02   295.09  19.300  2.691E+01 PB214 
                                               296.00  79.000  6.589E+00 TL210 
   299.92       50.  23.83   1.11  2.321E-02   300.03   3.280  3.676E+01 PB212 
                                               300.07   2.460  4.901E+01 PA231 
                                               300.18   6.200  1.945E+01 PA233 
   300.07       16. 230.24   1.11  2.321E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.588E+01 PA231 
                                               300.18   6.200  6.301E+00 PA233 
   300.18       16. 232.84   1.11  2.320E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.588E+01 PA231 
                                               300.18   6.200  6.302E+00 PA233 
   302.65       14. 270.00   1.11  2.306E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  1.870E+00 BA133 
   302.74        6. 655.92   1.11  2.304E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  7.720E-01 BA133 
   311.63       16. 231.95   1.12  2.253E-02   312.01  36.000    PBC<MDA PA233 
   316.49        5. 853.53   1.12  2.229E-02   316.49  87.040    PBC<MDA Ir192 
   328.76       16. 135.48   1.13  2.165E-02   328.76  20.300    PBC<MDA La140 
   333.44       19. 101.65   1.14  2.142E-02   333.44  15.510    PBC<MDA Cf249 
   338.18      165.  11.39   0.68  2.119E-02   338.32  12.010  3.597E+01 AC228 
   345.83        4. 683.01   1.15  2.083E-02   345.83  15.070    PBC<MDA HF181 
   351.84      345.   7.14   1.10  2.056E-02   351.93  37.600  2.481E+01 PB214 
   383.84       14. 115.37   1.19  1.923E-02   383.84   8.940    PBC<MDA BA133 
   387.95        8. 247.47   1.19  1.907E-02   387.95  66.000    PBC<MDA Cf249 
   392.47       15. 121.37   1.20  1.893E-02   391.69  64.000    PBC<MDA SN113 
   463.37       15.  90.72   1.27  1.666E-02   463.37  10.470    PBC<MDA SB125 
   468.06       12. 125.62   1.27  1.653E-02   468.06  51.750    PBC<MDA Ir192 
   477.60       15. 105.47   1.28  1.628E-02   477.60  10.520    PBC<MDA BE7   
   482.00       15. 111.34   1.28  1.617E-02   482.00  80.500    PBC<MDA HF181 
   487.02       14. 118.56   1.29  1.604E-02   487.02  45.500    PBC<MDA La140 
   511.86      116.  15.61   2.56  1.546E-02   511.86  20.000  2.091E+01 RH106 
   513.98       16. 128.91   1.31  1.541E-02   513.98   0.430    PBC<MDA Kr85  
   531.00       14. 101.81   1.33  1.504E-02   531.00  13.000    PBC<MDA Nd147 
   537.26        3. 428.82   1.34  1.491E-02   537.26  24.390    PBC<MDA Ba140 
   563.24       14.  94.90   1.36  1.439E-02   563.24   8.350    PBC<MDA CS134 
   583.08      246.   7.51   1.31  1.403E-02   583.02  84.500  1.151E+01 TL208 
   602.73       15. 203.41   1.40  1.369E-02   602.73  98.260    PBC<MDA SB124 
   604.74       15. 206.48   1.40  1.366E-02   604.71  97.620    PBC<MDA CS134 
   609.36      271.   7.82   1.26  1.358E-02   609.31  46.090  2.405E+01 BI214 
                                               610.30   5.750  1.930E+02 RU103 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:26:56 AMPage  4
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191248.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   635.89       11.  72.20   1.43  1.317E-02   635.89  11.310    PBC<MDA SB125 
   636.97        7. 116.64   1.43  1.315E-02   636.97   7.170    PBC<MDA I131  
   661.66        6. 195.79   1.45  1.279E-02   661.66  85.210    PBC<MDA CS137 
   727.20       83.  14.18   2.18  1.194E-02   727.17   7.550  5.135E+01 BI212 
   748.04       10.  87.05   1.53  1.171E-02   747.16  34.000    PBC<MDA PM146 
   756.73       13.  89.74   1.54  1.160E-02   756.73  54.460    PBC<MDA ZR95  
   763.47       14.  75.39   1.55  1.152E-02   763.94  22.280    PBC<MDA AG110M
   766.41       11.  86.63   1.55  1.150E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.774E+02 PA234M
   785.73       17.  37.36   0.87  1.129E-02   785.42   1.280  6.533E+01 BI212 
   795.87       12.  80.32   1.58  1.119E-02   795.87  85.530    PBC<MDA CS134 
   801.51       14.  84.62   1.58  1.113E-02   801.95   8.690    PBC<MDA CS134 
   818.50        8. 163.37   1.60  1.096E-02   818.50 100.000    PBC<MDA Cs136 
   834.85        8. 144.70   1.61  1.081E-02   834.85  99.980    PBC<MDA MN54  
   846.77       15.  41.72   1.63  1.070E-02   846.77  99.935  7.795E-01 Co56  
   860.20       42.  18.23   1.78  1.057E-02   860.56  12.420  1.756E+01 TL208 
   871.10        5. 151.00   1.65  1.048E-02   871.10  99.890    PBC<MDA NB94  
   883.03        5. 267.04   1.66  1.036E-02   883.24   9.600    PBC<MDA PA234 
                                               884.68  72.680  4.005E-01 AG110M
   889.28       13. 101.11   1.66  1.033E-02   889.28  99.984    PBC<MDA Sc46  
   898.04        8.  91.43   1.67  1.025E-02   898.04  93.700    PBC<MDA Y88   
   911.19      170.   9.14   1.37  1.015E-02   911.07  29.000  3.210E+01 AC228 
   964.11       53.  31.74   1.73  9.739E-03   964.11  14.605  2.077E+01 EU152 
   969.25      107.  10.60   1.59  9.703E-03   968.97  17.460  3.503E+01 AC228 
   996.33       11.  84.94   1.76  9.508E-03   996.33  10.600    PBC<MDA EU154 
  1004.77       11.  87.35   1.77  9.450E-03  1004.77  18.010    PBC<MDA EU154 
  1037.84        7. 135.27   1.80  9.228E-03  1037.84  14.130    PBC<MDA Co56  
  1063.66        8. 119.02   1.82  9.063E-03  1063.66  74.500    PBC<MDA BI207 
  1112.07        5. 274.29   1.86  8.770E-03  1112.07  13.644    PBC<MDA EU152 
  1120.30       64.  14.81   1.80  8.722E-03  1120.29  15.100  2.714E+01 BI214 
                                              1120.55  99.987  4.099E+00 Sc46  
                                              1121.30  34.900  1.175E+01 Ta182 
  1173.24        7.  87.76   1.92  8.426E-03  1173.24  99.900    PBC<MDA CO60  
  1238.28       25.  43.54   1.97  8.090E-03  1238.28  66.070  2.598E+00 Co56  
  1332.50        1. 972.11   2.05  7.647E-03  1332.50  99.980    PBC<MDA CO60  
  1383.86       10.  82.66   2.10  7.423E-03  1384.30  24.290    PBC<MDA AG110M
  1460.73      127.   8.87   2.05  7.112E-03  1460.83  10.670  9.297E+01 K40   
  1690.98        1. 945.38   2.35  6.302E-03  1690.98  47.790    PBC<MDA SB124 
  1765.48       14.  59.96   2.40  6.075E-03  1764.49  15.400    PBC<MDA BI214 
  1771.35       12.  77.38   2.41  6.055E-03  1771.35  15.480    PBC<MDA Co56  

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.41    74.94       248.       223. 6.696E+03   12.02   0.880  -       D
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:26:56 AMPage  5
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191248.An1            
                                                                                 
   Channel   Energy Background  Net area  Eff*Area   Uncert   FWHM  Suspected   
   308.36    77.18       233.       386. 1.140E+04    7.57   0.883  -       D
   335.18    83.98       117.        74. 2.108E+03   23.65   0.889  -       D
   359.48    90.06       143.        98. 2.720E+03   19.96   0.896  -       D
   744.19   186.22       158.       109. 3.385E+03   25.51   1.066  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.62    46.50       168.        24.     0.013    98.57   0.561s
 TH-227    200.18    50.14       418.       -23.    -0.013   125.40   0.855s
 AM-241    237.74    59.54       836.       -33.    -0.018   126.57   0.865 
 TH-234    252.74    63.29       213.        50.     0.028    43.74   0.868D
 Sn-126    256.71    64.28       800.       -19.    -0.011   212.18   0.869s
 BA-133    323.50    80.99      2703.       -31.    -0.017   240.60   0.887 
 Np-237    345.49    86.49      2638.        15.     0.008   486.23   0.892 
 EU-155    345.70    86.54      2653.         0.     0.000  1000.00   0.892s
 Sn-126    347.29    86.94      2653.         0.     0.000  1000.00   0.892 
 Sn-126    349.81    87.57      2527.        31.     0.017    78.34   0.893D
 Cd-109    351.68    88.04      2558.        31.     0.017   232.19   0.894A
 Nd-147    363.92    91.10      2588.        31.     0.017   232.79   0.897s
 TH-234    369.87    92.59       277.        44.     0.024    55.92   0.898D
 AC-228    372.91    93.35      2451.        30.     0.017   231.89   0.899 
 Gd-153    389.50    97.50      1010.       -32.    -0.018   143.59   0.903s
 Np-239    397.50    99.50      1042.       -32.    -0.018   145.50   0.905s
 Gd-153    412.29   103.20      1073.       -32.    -0.018   147.04   0.909s
 Np-239    414.29   103.70      1105.       -32.    -0.018   149.08   0.909s
 EU-155    420.73   105.31      1137.       -32.    -0.018   150.89   0.911 
 Np-239    424.00   106.13       842.        28.     0.015   149.80   0.912s
 EU-152    486.56   121.78       360.       -12.    -0.007   225.46   0.928s
 CO-57     487.69   122.06       372.         0.     0.000  1000.00   0.928s
 EU-154    491.84   123.10       287.        24.     0.013   101.89   0.929s
 HF-181    531.51   133.02      1028.        14.     0.007   336.89   0.939s
 CE-144    533.57   133.54      1036.         0.     0.000  1000.00   0.940s
 HF-181    544.61   136.30      1036.         0.     0.000  1000.00   0.943s
 CO-57     545.30   136.47       828.        27.     0.015   150.74   0.943s
 Tc-99m    561.44   140.51       855.        14.     0.008   290.51   0.947s
 CE-141    581.15   145.44       244.        -9.    -0.005   294.49   0.952s
 Ba-140    649.99   162.66       399.         4.     0.002   707.99   0.969s
 U-235     652.87   163.38       265.        17.     0.009   137.58   0.970s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:26:56 AMPage  6
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191248.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CE-139    662.76   165.85       362.       -17.    -0.009   160.13   0.973s
 Cf-251    705.72   176.60       198.         6.     0.003   440.64   0.983s
 U-235     742.18   185.72       353.       -24.    -0.013   107.68   0.992s
 TH-229    773.32   193.51       183.        25.     0.014   105.03   1.000 
 U-235     820.59   205.33       165.        20.     0.011   122.22   1.012s
 TH-229    842.65   210.85       246.       -19.    -0.010   158.78   1.018s
 Cf-251    907.22   227.00       128.        21.     0.012   102.06   1.034s
 TH-227    943.09   235.97      1170.        15.     0.008   330.50   1.043s
 PB-212    953.73   238.63        90.       650.     0.361     4.43   1.045D
 PB-214    967.18   242.00       118.       127.     0.071    14.99   1.049D
 EU-152    977.96   244.69      1191.       -19.    -0.010   262.45   1.051 
 TH-227   1024.13   256.24       128.        17.     0.009   129.50   1.063s
 Cd-113m  1053.96   263.70       176.        -8.    -0.004   247.14   1.070s
 BI-210M  1062.48   265.83       128.        18.     0.010    90.60   1.072s
 TL-208   1108.27   277.28       165.        21.     0.012    89.42   1.084s
 Hg-203   1115.93   279.20       176.        21.     0.012    91.92   1.086s
 PB-214   1179.87   295.19        82.       220.     0.122    11.68   0.980 
 TL-210   1183.11   296.00       681.        16.     0.009   228.39   1.102s
 PB-212   1199.22   300.03        47.        50.     0.028    23.83   1.106D
 PA-231   1199.38   300.07       697.        16.     0.009   230.24   1.106s
 PA-233   1199.82   300.18       713.        16.     0.009   232.84   1.107 
 PA-231   1209.70   302.65       730.        14.     0.008   270.00   1.109 
 BA-133   1210.50   302.85       738.         6.     0.003   655.92   1.109 
 Ba-140   1218.49   304.85       744.         0.     0.000  1000.00   1.111s
 BI-210M  1218.68   304.90       744.         0.     0.000  1000.00   1.111s
 Ir-192   1232.85   308.44       744.         0.     0.000  1000.00   1.115s
 PA-233   1247.13   312.01       723.        16.     0.009   231.95   1.118s
 Ir-192   1265.04   316.49       739.         5.     0.003   853.53   1.123 
 CR-51    1279.41   320.08       741.         0.     0.000  1000.00   1.126 
 La-140   1314.10   328.76       222.        16.     0.009   135.48   1.135s
 Cf-249   1332.81   333.44       177.        19.     0.011   101.65   1.139s
 AC-228   1351.77   338.18        45.       168.     0.093    11.10   0.680s
 Cs-136   1361.32   340.57       392.       -20.    -0.011   145.24   1.146s
 EU-152   1376.18   344.29       365.       -20.    -0.011   134.44   1.150s
 HF-181   1382.35   345.83       352.         4.     0.002   683.01   1.151s
 PB-214   1406.76   351.93        40.       343.     0.190     6.01   1.157D
 BA-133   1423.02   356.00       483.       -18.    -0.010   173.68   1.162s
 I-131    1456.95   364.48        88.        -4.    -0.002   461.88   1.170s
 BA-133   1534.35   383.84       129.        14.     0.008   115.37   1.189 
 Cf-249   1550.79   387.95       169.         8.     0.004   247.47   1.193s
 SN-113   1565.74   391.69       162.        15.     0.008   121.37   1.196 
 AG-108M  1734.69   433.94        60.        -2.    -0.001   761.58   1.238s
 PM-146   1814.45   453.88        64.        -4.    -0.002   394.76   1.257s
 SB-125   1852.39   463.37        88.        15.     0.008    90.72   1.266 
 Ir-192   1871.16   468.06       116.        12.     0.007   125.62   1.271 
 BE-7     1909.29   477.60       114.        15.     0.008   105.47   1.280s
 HF-181   1926.90   482.00       128.        15.     0.008   111.34   1.284s
 La-140   1946.98   487.02       133.        14.     0.008   118.56   1.289s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:26:56 AMPage  7
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191248.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RU-103   1987.11   497.05        64.       -13.    -0.007   123.64   1.298s
 RH-106   2046.35   511.86       107.       116.     0.065    15.61   2.563s
 Kr-85    2054.81   513.98       200.        16.     0.009   128.91   1.315s
 Nd-147   2122.88   531.00        48.        14.     0.008   101.81   1.331s
 Ba-140   2147.92   537.26        39.         3.     0.002   428.82   1.337s
 CS-134   2251.82   563.24        39.        14.     0.008    94.90   1.362 
 CS-134   2276.15   569.32        52.       -12.    -0.007    89.75   1.367 
 PA-234   2276.75   569.47        75.        -9.    -0.005   140.11   1.368s
 BI-207   2277.68   569.70        96.        -8.    -0.004   184.00   1.368s
 TL-208   2331.20   583.08        20.       246.     0.136     7.51   1.311 
 SB-125   2400.87   600.50       486.       -12.    -0.007   265.02   1.397s
 SB-124   2409.79   602.73       433.        15.     0.008   203.41   1.399s
 CS-134   2417.71   604.71       448.        15.     0.008   206.48   1.401 
 BI-214   2436.31   609.36        38.       271.     0.151     7.82   1.260 
 RU-103   2440.06   610.30       463.         6.     0.004   472.53   1.406s
 AG-108M  2455.99   614.28       469.         0.     0.000  1000.00   1.410s
 PM-144   2471.12   618.06       469.         0.     0.000  1000.00   1.414s
 RH-106   2486.54   621.92       489.       -16.    -0.009   202.31   1.417s
 SB-125   2542.43   635.89        27.        11.     0.006    72.20   1.430s
 I-131    2546.77   636.97        32.         7.     0.004   116.64   1.432s
 AG-110M  2629.92   657.76        55.        -3.    -0.002   354.34   1.451s
 CS-137   2645.51   661.66        66.         6.     0.003   195.79   1.455s
 PM-144   2785.05   696.54        47.       -14.    -0.008   109.43   1.487s
 NB-94    2809.41   702.63        61.       -10.    -0.005   173.92   1.493s
 SB-124   2890.04   722.79       167.       -17.    -0.009   112.54   1.512s
 AG-108M  2890.65   722.94       150.       -17.    -0.009   107.05   1.512s
 EU-154   2892.34   723.36       133.       -14.    -0.008   116.31   1.512s
 ZR-95    2895.69   724.20       119.         0.     0.000  1000.00   1.513s
 BI-212   2907.70   727.20        10.        83.     0.046    14.18   2.180s
 PM-146   2987.55   747.16        14.        10.     0.005    87.05   1.535s
 ZR-95    3025.83   756.73        28.        13.     0.007    89.74   1.543s
 AG-110M  3054.69   763.94        52.        14.     0.008    75.39   1.550s
 NB-95    3062.08   765.79        74.        -2.    -0.001   817.86   1.552s
 PA-234M  3064.57   766.41        38.        11.     0.006    86.63   1.552s
 EU-152   3114.61   778.92        33.        -8.    -0.004   162.22   1.564s
 BI-212   3141.86   785.73         7.        17.     0.009    37.36   0.866s
 CS-134   3182.43   795.87        42.        12.     0.007    80.32   1.579 
 TL-210   3197.35   799.60        77.        -7.    -0.004   186.78   1.583s
 CS-134   3206.76   801.95        58.        14.     0.008    84.62   1.585s
 CO-58    3242.06   810.78        65.       -16.    -0.009    77.21   1.593s
 La-140   3262.05   815.77        81.        -8.    -0.004   169.92   1.598s
 Cs-136   3272.97   818.50        92.         8.     0.005   163.37   1.600s
 MN-54    3338.38   834.85        28.         8.     0.004   144.70   1.615s
 Co-56    3386.08   846.77         5.        15.     0.008    41.72   1.626s
 TL-208   3439.81   860.20         4.        42.     0.023    18.23   1.777s
 NB-94    3483.41   871.10        26.         5.     0.003   151.00   1.648s
 EU-154   3491.95   873.23        31.         0.     0.000  1000.00   1.650s
 PA-234   3521.16   880.53        82.       -14.    -0.008    94.57   1.657s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:26:56 AMPage  8
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191248.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234   3532.00   883.24        77.       -16.    -0.009    79.92   1.659s
 AG-110M  3537.78   884.68       102.         5.     0.003   267.04   1.660s
 Sc-46    3556.17   889.28        79.        13.     0.007   101.11   1.664s
 Y-88     3591.22   898.04        10.         8.     0.005    91.43   1.672s
 AC-228   3643.36   911.07        35.       144.     0.080    12.29   1.684 
 AG-110M  3749.09   937.49        35.        -8.    -0.004   166.38   1.708s
 PA-234   3783.21   946.02        35.       -12.    -0.007   112.17   1.716s
 EU-152   3855.60   964.11       116.        53.     0.030    31.74   1.732s
 AC-228   3876.17   969.25         4.       107.     0.059    10.60   1.588 
 EU-154   3984.54   996.33        41.        11.     0.006    84.94   1.761s
 PA-234M  4003.22  1001.00        55.       -13.    -0.007    87.20   1.765s
 EU-154   4018.33  1004.77        43.        11.     0.006    87.35   1.768s
 Co-56    4150.66  1037.84        16.         7.     0.004   135.27   1.798s
 Cs-136   4191.60  1048.07        25.        -1.    -0.001   540.83   1.807s
 RH-106   4200.76  1050.36        29.         0.     0.000  1000.00   1.809s
 BI-207   4253.99  1063.66        16.         8.     0.004   119.02   1.820s
 Ga-68    4308.98  1077.40        43.       -18.    -0.010    85.66   1.833s
 FE-59    4396.44  1099.25        37.       -14.    -0.008   100.43   1.852s
 EU-152   4447.76  1112.07        98.         5.     0.003   274.29   1.863s
 ZN-65    4461.66  1115.55       103.         0.     0.000  1000.00   1.866s
 BI-214   4480.70  1120.30         5.        64.     0.036    14.81   1.797 
 Sc-46    4481.68  1120.55       103.         0.     0.000  1000.00   1.870 
 CO-60    4692.57  1173.24         5.         7.     0.004    87.76   1.916s
 Ta-182   4755.86  1189.05        16.        -5.    -0.003   187.26   1.930 
 Ta-182   4885.39  1221.41        51.       -20.    -0.011    84.91   1.957 
 Co-56    4952.92  1238.28        17.        25.     0.014    43.54   1.972s
 NA-22    5098.03  1274.53        17.        -1.    -0.001   591.61   2.003s
 EU-154   5098.08  1274.54        18.         0.     0.000  1000.00   2.003s
 FE-59    5166.35  1291.60        17.        -3.    -0.002   327.45   2.017s
 TL-210   5252.04  1313.00        17.         0.     0.000  1000.00   2.036s
 CO-60    5330.11  1332.50        17.         1.     0.001   972.11   2.052s
 AG-110M  5537.48  1384.30        11.        10.     0.006    82.66   2.096s
 K-40     5843.52  1460.73         0.       127.     0.071     8.87   2.054 
 La-140   6386.02  1596.21        24.        -8.    -0.004   152.07   2.269s
 SB-124   6765.58  1690.98         6.         1.     0.000   945.38   2.345s
 BI-214   7060.00  1764.49        30.        14.     0.008    59.96   2.403s
 Co-56    7087.48  1771.35        36.        12.     0.007    77.38   2.408s
 Y-88     7346.69  1836.06         0.         0.     0.000  1000.00   2.459s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:26:56 AMPage  9
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191248.An1            
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   4.7848E+00                                      5.31E+01             
                           477.60 4.785E+00 ?(  1.699E+01 1.05E+02 1.05E+01 G  
 
NA-22    C  -7.0242E-02                                      9.50E+02             
                          1274.53-7.024E-02 ?(  1.540E+00 5.92E+02 9.99E+01 G  
 
K-40     N   9.2974E+01                                      4.66E+11             
                          1460.83 9.297E+01  (  5.395E+00 8.87E+00 1.07E+01 G  
 
Sc-46    F   6.9650E-01                                      8.38E+01             
                           889.28 6.965E-01 ?(  2.377E+00 1.01E+02 1.00E+02 G  
                          1120.55 0.000E+00 -   3.186E+00 1.00E+03 1.00E+02 G  
 
MN-54    C   4.1130E-01                                      3.12E+02             
                           834.85 4.113E-01 ?(  1.407E+00 1.45E+02 1.00E+02 G  
 
FE-59    F  -1.5933E+00                                      4.45E+01             
                          1099.25-1.593E+00 &(  3.466E+00 1.00E+02 5.65E+01 G  
                          1291.60-4.925E-01 +   3.599E+00 3.27E+02 4.32E+01 G  
 
Co-56    C   1.6194E+00                                      7.73E+01             
                           846.77 7.795E-01 ?(  6.823E-01 4.17E+01 9.99E+01 G  
                          1238.28 2.598E+00 ?(  2.279E+00 4.35E+01 6.61E+01 G  
                          1037.84 2.982E+00 ?(  9.096E+00 1.35E+02 1.41E+01 G  
                          1771.35 7.028E+00 ?   1.822E+01 7.74E+01 1.55E+01  A 
 
CO-57    C   4.2998E-01                                      2.72E+02             
                           122.06 0.000E+00 ?(  1.614E+00 1.00E+03 8.56E+01 G  
                           136.47 3.876E+00 ?(  1.948E+01 1.51E+02 1.07E+01 G  
 
CO-58    C  -7.9281E-01                                      7.09E+01             
                           810.78-7.928E-01 ?(  2.043E+00 7.72E+01 9.95E+01 G  
 
CO-60    F   2.5621E-01                                      1.93E+03             
                          1332.50 7.266E-02 ?(  1.593E+00 9.72E+02 1.00E+02 G  
                          1173.24 4.399E-01 ?(  8.891E-01 8.78E+01 9.99E+01 G  
 
NB-94    I  -8.7790E-02                                      7.41E+06             
                           702.63-4.481E-01 ?(  1.808E+00 1.74E+02 9.79E+01 G  
                           871.10 2.653E-01 ?(  1.405E+00 1.51E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:26:56 AMPage 10
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191248.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZR-95    I   1.1557E+00                                      6.40E+01             
                           756.73 1.156E+00 ?(  2.406E+00 8.97E+01 5.45E+01 G  
                           724.20 0.000E+00 -   5.625E+00 1.00E+03 4.42E+01 G  
 
NB-95    I  -7.2596E-02                                      6.40E+01             
                           765.79-7.260E-02 &(  2.078E+00 8.18E+02 9.98E+01 G  
 
RU-103   I  -5.0285E-01                                      3.93E+01             
                           497.05-5.028E-01 ?(  1.547E+00 1.24E+02 9.09E+01 G  
                           610.30 4.600E+00 ?   7.330E+01 4.73E+02 5.75E+00 GA 
 
RH-106   I  -6.5155E+00                                      3.74E+02             
                           621.92-6.516E+00 ?(  4.423E+01 2.02E+02 9.93E+00 G  
                          1050.36 0.000E+00 +   1.077E+02 1.00E+03 1.56E+00 G  
                           511.86 2.091E+01 ?   9.136E+00 1.56E+01 2.00E+01 GA 
 
AG-108M  C  -7.0135E-02                                      1.53E+05             
                           433.94-7.014E-02 ?(  1.361E+00 7.62E+02 9.05E+01 G  
                           722.94-8.478E-01 +   3.049E+00 1.07E+02 9.08E+01 G  
                           614.28 0.000E+00 +   4.745E+00 1.00E+03 8.98E+01 G  
 
AG-110M  F   1.4775E+00                                      2.50E+02             
                           884.68 4.005E-01 &(  3.678E+00 2.67E+02 7.27E+01 G  
                           657.76-1.371E-01 +   1.703E+00 3.54E+02 9.46E+01 G  
                           937.49-1.301E+00 +   4.926E+00 1.66E+02 3.44E+01 G  
                          1384.30 3.177E+00 ?(  5.669E+00 8.27E+01 2.43E+01 G  
                           763.94 3.138E+00 ?(  7.893E+00 7.54E+01 2.23E+01 G  
 
SN-113   F   6.9535E-01                                      1.15E+02             
                           391.69 6.953E-01 &(  2.842E+00 1.21E+02 6.40E+01 G  
 
SB-124   F   4.4567E-01                                      6.02E+01             
                           602.73 6.026E-01 &(  4.118E+00 2.03E+02 9.83E+01 G  
                          1690.98 1.230E-01 ?(  2.663E+00 9.45E+02 4.78E+01 G  
                           722.79-7.122E+00 +   2.694E+01 1.13E+02 1.08E+01 G  
 
SB-125   I   1.9638E+00                                      1.01E+03             
                           427.88 1.061E-01 %(  4.481E+00 1.66E+03 2.96E+01 G  
                           600.50-2.681E+00 +   2.388E+01 2.65E+02 1.79E+01 G  
                           635.89 4.149E+00 ?(  9.990E+00 7.22E+01 1.13E+01 G  
                           463.37 4.855E+00  (  1.479E+01 9.07E+01 1.05E+01 G  
 
I-131    I   2.1796E-01                                      8.02E+00             
                           364.48-1.360E-01 ?(  1.578E+00 4.62E+02 8.17E+01 G  
                           284.30 1.248E-01 %   1.870E+01 5.69E+03 6.14E+00 G  
                           636.97 4.251E+00 ?(  1.708E+01 1.17E+02 7.17E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:26:56 AMPage 11
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191248.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Gd-153   F  -1.5862E+00                                      2.42E+02             
                            97.50-1.586E+00 ?(  7.583E+00 1.44E+02 3.00E+01 G  
                           103.20-2.176E+00 +   1.065E+01 1.47E+02 2.18E+01 G  
 
Ga-68    C  -3.9488E+01                                      4.71E-02             
                          1077.40-3.949E+01 ?(  7.261E+01 8.57E+01 3.30E+00 G  
 
Tc-99m   I   2.5280E-01                                      2.51E-01             
                           140.51 2.528E-01 &(  2.458E+00 2.91E+02 8.93E+01 G  
 
BA-133   F  -4.3645E-01                                      3.85E+03             
                           356.00-7.934E-01 ?(  4.618E+00 1.74E+02 6.20E+01 G  
                           302.85 7.720E-01 &(  1.701E+01 6.56E+02 1.83E+01 G  
                           383.84 4.625E+00     1.799E+01 1.15E+02 8.94E+00 GA 
                            80.99-1.442E+00 +   1.153E+01 2.41E+02 3.41E+01 GA 
 
CS-134   I   1.2081E+00                                      7.54E+02             
                           795.87 7.129E-01  (  1.921E+00 8.03E+01 8.55E+01 G  
                           604.71 6.089E-01  (  4.222E+00 2.06E+02 9.76E+01 G  
                           569.32-3.035E+00 +   9.185E+00 8.98E+01 1.54E+01 G  
                           801.95 7.757E+00 ?(  2.204E+01 8.46E+01 8.69E+00 G  
                           563.24 6.471E+00  (  1.470E+01 9.49E+01 8.35E+00 G  
 
CS-137   I   3.0588E-01                                      1.10E+04             
                           661.66 3.059E-01 ?(  2.068E+00 1.96E+02 8.52E+01 G  
 
CE-139   F  -3.4712E-01                                      1.38E+02             
                           165.85-3.471E-01 ?(  1.866E+00 1.60E+02 7.99E+01 G  
 
Ba-140   I   5.7658E-01                                      1.28E+01             
                           537.26 4.584E-01 ?(  4.861E+00 4.29E+02 2.44E+01 G  
                           162.66 1.040E+00 &(  2.491E+01 7.08E+02 6.22E+00 G  
                           304.85 0.000E+00 -   7.332E+01 1.00E+03 4.29E+00 G  
 
La-140   I   1.3840E-01                                      1.28E+01             
                          1596.21-7.042E-01 ?(  2.248E+00 1.52E+02 9.54E+01 G  
                           487.02 1.074E+00  (  4.294E+00 1.19E+02 4.55E+01 G  
                           328.76 2.001E+00 ?(  9.122E+00 1.35E+02 2.03E+01 G  
                           815.77-1.665E+00 +   9.696E+00 1.70E+02 2.33E+01 G  
 
CE-141   I  -3.0538E-01                                      3.25E+01             
                           145.44-3.054E-01 ?(  2.428E+00 2.94E+02 4.82E+01 G  
 
PM-144   C  -6.2250E-01                                      3.63E+02             
                           696.54-6.225E-01 ?(  1.573E+00 1.09E+02 9.90E+01 G  
                           618.06 0.000E+00 +   4.322E+00 1.00E+03 9.91E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:26:56 AMPage 12
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191248.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-152   F   5.5981E+00                                      4.94E+03             
                           121.78-6.262E-01 ?(  4.756E+00 2.25E+02 2.86E+01 G  
                           344.29-2.044E+00 +   9.204E+00 1.34E+02 2.65E+01 G  
                          1112.07 2.399E+00 ?(  2.266E+01 2.74E+02 1.36E+01 G  
                           778.92-2.897E+00 +   1.109E+01 1.62E+02 1.29E+01 G  
                           964.11 2.077E+01  (  2.065E+01 3.17E+01 1.46E+01 G  
                           244.69-5.076E+00 +   4.447E+01 2.62E+02 7.58E+00 G  
                          1408.00-3.611E-01 %   9.223E+00 1.19E+03 2.10E+01 GA 
 
EU-154   I   2.4307E+00                                      3.14E+03             
                           123.10 8.786E-01 ?(  2.989E+00 1.02E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   4.485E+00 1.00E+03 3.52E+01 G  
                           723.36-3.305E+00 +   1.296E+01 1.16E+02 2.02E+01 G  
                           873.23 0.000E+00 &   1.240E+01 1.00E+03 1.23E+01 G  
                          1004.77 3.700E+00 ?(  1.090E+01 8.73E+01 1.80E+01 G  
                           996.33 6.247E+00 &(  1.787E+01 8.49E+01 1.06E+01 G  
 
EU-155   I  -2.2379E+00                                      1.81E+03             
                           105.31-2.238E+00  (  1.124E+01 1.51E+02 2.12E+01 G  
                            86.54 0.000E+00 +   1.234E+01 1.00E+03 3.07E+01 G  
 
HF-181   F   5.8809E-01                                      4.24E+01             
                           482.00 6.318E-01 ?(  2.369E+00 1.11E+02 8.05E+01 G  
                           133.02 4.716E-01 ?(  5.313E+00 3.37E+02 4.33E+01 G  
                           345.83 6.895E-01 &(  1.596E+01 6.83E+02 1.51E+01 G  
                           136.30 0.000E+00 -   3.970E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F  -1.8263E-01                                      1.14E+02             
                          1121.30-1.826E-01 %(  9.174E+00 1.45E+03 3.49E+01 G  
                          1221.41-5.142E+00 +   9.059E+00 8.49E+01 2.70E+01 G  
                          1189.05-2.055E+00 +   8.777E+00 1.87E+02 1.62E+01 G  
 
Hg-203   F   5.8502E-01                                      4.66E+01             
                           279.20 5.850E-01 ?(  1.797E+00 9.19E+01 8.15E+01 G  
 
TL-208   N   1.1508E+01                                      6.98E+02             
                           583.02 1.151E+01  (P 1.113E+00 7.51E+00 8.45E+01 G  
                           277.28 7.500E+00 -   2.240E+01 8.94E+01 6.31E+00 G  
                           860.56 1.756E+01 +   4.834E+00 1.82E+01 1.24E+01 G  
 
PM-146   C   3.3710E-01                                      2.02E+03             
                           453.88-2.020E-01 &(  2.020E+00 3.95E+02 6.50E+01 G  
                           747.16 1.368E+00 &(  2.811E+00 8.70E+01 3.40E+01 G  
                           735.72 1.390E-01 %   6.502E+00 1.95E+03 2.25E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:26:56 AMPage 13
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191248.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Y-88     F   2.3104E-01                                      1.07E+02             
                          1836.06 0.000E+00 ?(  7.036E-01 1.00E+03 9.92E+01 G  
                           898.04 4.757E-01 ?(  1.009E+00 9.14E+01 9.37E+01 G  
 
Cd-113m     -2.7792E+03                                      5.33E+03             
                           263.70-2.779E+03  (  2.337E+04 2.47E+02 6.00E-03   K
 
Cd-109   F   1.2645E+01                                      4.53E+02             
                                                            Derived Ave Activity  
                            88.04 1.264E+01 }(  9.756E+01 2.32E+02 3.79E+00 G  
 
Cf-251   T   5.9372E-01                                      3.28E+05             
                           176.60 5.937E-01  (  6.757E+00 4.41E+02 1.70E+01 G  
                           227.00 6.602E+00 &   1.724E+01 1.02E+02 6.30E+00 GA 
 
Cf-249   T   8.7310E-01                                      1.28E+05             
                           387.95 3.319E-01 ?(  2.797E+00 2.47E+02 6.60E+01 G  
                           333.44 3.176E+00 &(  1.082E+01 1.02E+02 1.55E+01 G  
 
Sn-126      -3.6020E+00                                      3.65E+07             
                            87.57 1.280E+00 }   9.819E+00 7.83E+01 3.75E+01 GA 
                            64.28-3.602E+00 &(  2.555E+01 2.12E+02 9.70E+00 G  
                            86.94 0.000E+00 +   4.183E+01 1.00E+03 9.04E+00 GA 
 
PB-210   N   1.7139E+01                                      8.14E+03             
                            46.54 1.714E+01  (P 4.575E+01 9.86E+01 4.25E+00 G  
 
PB-212   N   3.0401E+01                                      6.98E+02             
                           238.63 3.040E+01  (  2.196E+00 4.43E+00 4.33E+01 G  
                           300.03 3.676E+01 +   2.526E+01 2.38E+01 3.28E+00 GA 
 
PB-214   N   2.5401E+01                                      5.84E+05             
                           351.93 2.463E+01  (  2.325E+00 6.01E+00 3.76E+01 G  
                           295.09 2.691E+01  (  5.511E+00 1.17E+01 1.93E+01 G  
                           242.00 3.498E+01 +   1.468E+01 1.50E+01 7.43E+00 GA 
 
BI-207   C   6.5824E-01                                      1.18E+04             
                          1063.66 6.582E-01 ?(  1.757E+00 1.19E+02 7.45E+01 G  
                           569.70-3.053E-01 -   1.923E+00 1.84E+02 9.77E+01 G  
 
BI-212   N   5.1349E+01                                      6.98E+02             
                           727.17 5.135E+01  (  1.060E+01 1.42E+01 7.55E+00 G  
                           785.42 6.533E+01     5.779E+01 3.74E+01 1.28E+00 GA 
 
U-235    N   2.9897E+00                                      2.57E+11             
                           143.79-1.174E-01 %(  1.869E+01 4.73E+03 1.10E+01 G  
                           205.33 7.320E+00 &(  2.290E+01 1.22E+02 5.01E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:26:56 AMPage 14
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191248.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           163.38 5.423E+00 *(  2.506E+01 1.38E+02 5.08E+00 G  
                           185.72-7.542E-01 + P 2.887E+00 1.08E+02 5.40E+01 GA 
 
BI-214   N   2.4812E+01                                      5.84E+05             
                           609.31 2.405E+01  (P 2.788E+00 7.82E+00 4.61E+01 G  
                          1120.29 2.714E+01  (  5.390E+00 1.48E+01 1.51E+01 G  
                          1764.49 8.604E+00 -   1.689E+01 6.00E+01 1.54E+01 G  
 
BI-210M  T   7.9887E-01                                      1.10E+09             
                           265.83 7.989E-01 ?(  2.423E+00 9.06E+01 5.00E+01 G  
                           304.90 0.000E+00 -   1.123E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   3.1482E+01                                      2.10E+03             
                           911.07 2.719E+01 ?(  5.717E+00 1.23E+01 2.90E+01 G  
                           968.97 3.503E+01  (  4.008E+00 1.06E+01 1.75E+01 G  
                           338.32 3.669E+01  (  7.418E+00 1.11E+01 1.20E+01 G  
                            93.35 8.300E+00 &   6.396E+01 2.32E+02 5.56E+00 XA 
 
TH-227   N   3.3687E+00                                      7.95E+03             
                           256.24 5.072E+00  (  1.689E+01 1.29E+02 7.00E+00 G  
                           235.97 2.399E+00 &(  2.649E+01 3.31E+02 1.23E+01 G  
                            50.14-7.404E+00 +   3.103E+01 1.25E+02 8.00E+00 G  
 
TH-229   N   9.8810E+00                                      2.68E+06             
                           193.51 9.881E+00 &(  2.646E+01 1.05E+02 4.40E+00 G  
                           210.85-1.164E+01 +   4.724E+01 1.59E+02 2.99E+00 G  
 
TH-234   N   1.7084E+01                                      1.63E+12             
                            92.59 1.200E+01  (P 2.197E+01 5.59E+01 5.58E+00 G  
                            63.29 2.453E+01  (P 3.465E+01 4.37E+01 3.81E+00 G  
 
PA-231   N   1.3729E+01                                      1.20E+07             
                           302.65 1.190E+01 ?(  1.076E+02 2.70E+02 2.88E+00 G  
                           300.07 1.588E+01  (  1.224E+02 2.30E+02 2.46E+00 G  
 
PA-233   C   1.8893E+00                                      7.82E+08             
                           312.01 1.129E+00 ?(  8.768E+00 2.32E+02 3.60E+01 G  
                           300.18 6.302E+00  (  4.912E+01 2.33E+02 6.20E+00 G  
 
PA-234   N  -2.0951E-01                                      1.63E+12             
                           131.29-2.095E-01 &(  9.612E+00 1.36E+03 1.80E+01 G  
                           946.02-5.039E+00 +   1.271E+01 1.12E+02 1.34E+01 G  
                           569.47-4.271E+00 +   2.044E+01 1.40E+02 8.20E+00 G  
                           883.24-9.101E+00 +   2.430E+01 7.99E+01 9.60E+00 G  
                           880.53-1.256E+01 +   3.998E+01 9.46E+01 6.00E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:26:56 AMPage 15
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191248.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-234M  N  -1.9538E+01                                      1.63E+12             
                          1001.00-8.873E+01 ?(  2.603E+02 8.72E+01 8.37E-01 G  
                           766.41 1.774E+02 ?(  5.188E+02 8.66E+01 2.94E-01 G  
 
AM-241   T  -1.7925E+00                                      1.58E+05             
                            59.54-1.792E+00  (  7.552E+00 1.27E+02 3.59E+01 G  
 
Np-237   F   1.7825E+00                                      2.14E+06             
                            86.49 1.782E+00 ?(  2.884E+01 4.86E+02 1.31E+01 G  
 
Ir-192   F   3.8185E-01                                      7.40E+01             
                           316.49 1.292E-01 &(  3.707E+00 8.54E+02 8.70E+01 G  
                           468.06 8.067E-01 ?(  3.429E+00 1.26E+02 5.18E+01 G  
                           308.44 0.000E+00 -   9.994E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F   4.3073E-01                                      1.30E+01             
                           818.50 4.307E-01 ?(  2.404E+00 1.63E+02 1.00E+02 G  
                          1048.07-1.011E-01 -   1.983E+00 5.41E+02 8.00E+01 G  
                           340.57-1.097E+00 &   5.338E+00 1.45E+02 4.69E+01 G  
 
Np-239   T   1.8134E+00                                      2.36E+00             
                           103.70-1.977E+00 +   9.809E+00 1.49E+02 2.40E+01 X  
                           106.13 1.813E+00 ?(  9.057E+00 1.50E+02 2.27E+01 G  
                            99.50-3.167E+00 +   1.534E+01 1.45E+02 1.50E+01 X  
 
Nd-147       2.4339E+00                                      1.11E+01             
                           531.00 4.073E+00 &(  9.913E+00 1.02E+02 1.30E+01 G  
                            91.10 1.681E+00 ?(  1.300E+01 2.33E+02 2.83E+01 G  
 
TL-210   N   2.6615E-02                                      5.84E+05             
                           799.60-3.413E-01 ?(  2.192E+00 1.87E+02 9.90E+01 G  
                           296.00 4.875E-01 ?(  3.729E+00 2.28E+02 7.90E+01 G  
                          1313.00 0.000E+00 -   7.498E+00 1.00E+03 2.10E+01 GA 
 
Kr-85    I   1.3275E+02                                      3.92E+03             
                           513.98 1.327E+02 ?(  5.758E+02 1.29E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:26:56 AMPage 16
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191248.An1            
                                                                                 
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       418.       -23.    -0.013   125.40  -7.404E+00   
 AM-241      59.54       836.       -33.    -0.018   126.57  -1.792E+00   
 Nd-147      91.10      2588.        31.     0.017   232.79   1.681E+00   
 Gd-153      97.50      1010.       -32.    -0.018   143.59  -1.586E+00   
 Np-239      99.50      1042.       -32.    -0.018   145.50  -3.167E+00   
 Gd-153     103.20      1073.       -32.    -0.018   147.04  -2.176E+00   
 Np-239     103.70      1105.       -32.    -0.018   149.08  -1.977E+00   
 EU-155     105.31      1137.       -32.    -0.018   150.89  -2.238E+00   
 Np-239     106.13       842.        28.     0.015   149.80   1.813E+00   
 EU-154     123.10       287.        24.     0.013   101.89   8.786E-01   
 HF-181     133.02      1028.        14.     0.007   336.89   4.716E-01   
 CO-57      136.47       828.        27.     0.015   150.74   3.876E+00   
 Tc-99m     140.51       855.        14.     0.008   290.51   2.528E-01   
 CE-141     145.44       244.        -9.    -0.005   294.49  -3.054E-01   
 Ba-140     162.66       399.         4.     0.002   707.99   1.040E+00   
 U-235      163.38       265.        17.     0.009   137.58   5.423E+00   
 CE-139     165.85       362.       -17.    -0.009   160.13  -3.471E-01   
 Cf-251     176.60       198.         6.     0.003   440.64   5.937E-01   
 U-235      185.72       353.       -24.    -0.013   107.68  -7.542E-01  P
 TH-229     193.51       183.        25.     0.014   105.03   9.881E+00   
 U-235      205.33       165.        20.     0.011   122.22   7.320E+00   
 TH-229     210.85       246.       -19.    -0.010   158.78  -1.164E+01   
 Cf-251     227.00       128.        21.     0.012   102.06   6.602E+00   
 TH-227     235.97      1170.        15.     0.008   330.50   2.399E+00   
 TH-227     256.24       128.        17.     0.009   129.50   5.072E+00   
 Cd-113m    263.70       176.        -8.    -0.004   247.14  -2.779E+03   
 BI-210M    265.83       128.        18.     0.010    90.60   7.989E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:26:56 AMPage 17
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191248.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Hg-203     279.20       176.        21.     0.012    91.92   5.850E-01   
 TL-210     296.00       681.        16.     0.009   228.39   4.875E-01   
 PA-231     300.07       697.        16.     0.009   230.24   1.588E+01   
 PA-231     302.65       730.        14.     0.008   270.00   1.190E+01   
 Ir-192     316.49       739.         5.     0.003   853.53   1.292E-01   
 La-140     328.76       222.        16.     0.009   135.48   2.001E+00   
 Cf-249     333.44       177.        19.     0.011   101.65   3.176E+00   
 Cs-136     340.57       392.       -20.    -0.011   145.24  -1.097E+00   
 HF-181     345.83       352.         4.     0.002   683.01   6.895E-01   
 I-131      364.48        88.        -4.    -0.002   461.88  -1.360E-01   
 Cf-249     387.95       169.         8.     0.004   247.47   3.319E-01   
 AG-108M    433.94        60.        -2.    -0.001   761.58  -7.014E-02   
 SB-125     463.37        88.        15.     0.008    90.72   4.855E+00   
 Ir-192     468.06       116.        12.     0.007   125.62   8.067E-01   
 BE-7       477.60       114.        15.     0.008   105.47   4.785E+00   
 HF-181     482.00       128.        15.     0.008   111.34   6.318E-01   
 La-140     487.02       133.        14.     0.008   118.56   1.074E+00   
 RU-103     497.05        64.       -13.    -0.007   123.64  -5.028E-01   
 RH-106     511.86       107.       116.     0.065    15.61   2.091E+01   
 Kr-85      513.98       200.        16.     0.009   128.91   1.327E+02   
 Nd-147     531.00        48.        14.     0.008   101.81   4.073E+00   
 Ba-140     537.26        39.         3.     0.002   428.82   4.584E-01   
 CS-134     563.24        39.        14.     0.008    94.90   6.471E+00   
 CS-134     569.32        52.       -12.    -0.007    89.75  -3.035E+00   
 PA-234     569.47        75.        -9.    -0.005   140.11  -4.271E+00   
 BI-207     569.70        96.        -8.    -0.004   184.00  -3.053E-01   
 SB-125     600.50       486.       -12.    -0.007   265.02  -2.681E+00   
 SB-124     602.73       433.        15.     0.008   203.41   6.026E-01   
 CS-134     604.71       448.        15.     0.008   206.48   6.089E-01   
 RU-103     610.30       463.         6.     0.004   472.53   4.600E+00   
 RH-106     621.92       489.       -16.    -0.009   202.31  -6.516E+00   
 SB-125     635.89        27.        11.     0.006    72.20   4.149E+00   
 I-131      636.97        32.         7.     0.004   116.64   4.251E+00   
 CS-137     661.66        66.         6.     0.003   195.79   3.059E-01   
 PM-144     696.54        47.       -14.    -0.008   109.43  -6.225E-01   
 NB-94      702.63        61.       -10.    -0.005   173.92  -4.481E-01   
 SB-124     722.79       167.       -17.    -0.009   112.54  -7.122E+00   
 AG-108M    722.94       150.       -17.    -0.009   107.05  -8.478E-01   
 EU-154     723.36       133.       -14.    -0.008   116.31  -3.305E+00   
 ZR-95      756.73        28.        13.     0.007    89.74   1.156E+00   
 NB-95      765.79        74.        -2.    -0.001   817.86  -7.260E-02   
 PA-234M    766.41        38.        11.     0.006    86.63   1.774E+02   
 CS-134     795.87        42.        12.     0.007    80.32   7.129E-01   
 TL-210     799.60        77.        -7.    -0.004   186.78  -3.413E-01   
 CS-134     801.95        58.        14.     0.008    84.62   7.757E+00   
 CO-58      810.78        65.       -16.    -0.009    77.21  -7.928E-01   
 La-140     815.77        81.        -8.    -0.004   169.92  -1.665E+00   
 Cs-136     818.50        92.         8.     0.005   163.37   4.307E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:26:56 AMPage 18
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191248.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 MN-54      834.85        28.         8.     0.004   144.70   4.113E-01   
 NB-94      871.10        26.         5.     0.003   151.00   2.653E-01   
 PA-234     880.53        82.       -14.    -0.008    94.57  -1.256E+01   
 PA-234     883.24        77.       -16.    -0.009    79.92  -9.101E+00   
 Sc-46      889.28        79.        13.     0.007   101.11   6.965E-01   
 Y-88       898.04        10.         8.     0.005    91.43   4.757E-01   
 PA-234     946.02        35.       -12.    -0.007   112.17  -5.039E+00   
 EU-154     996.33        41.        11.     0.006    84.94   6.247E+00   
 PA-234M   1001.00        55.       -13.    -0.007    87.20  -8.873E+01   
 EU-154    1004.77        43.        11.     0.006    87.35   3.700E+00   
 Cs-136    1048.07        25.        -1.    -0.001   540.83  -1.011E-01   
 BI-207    1063.66        16.         8.     0.004   119.02   6.582E-01   
 Ga-68     1077.40        43.       -18.    -0.010    85.66  -3.949E+01   
 FE-59     1099.25        37.       -14.    -0.008   100.43  -1.593E+00   
 CO-60     1173.24         5.         7.     0.004    87.76   4.399E-01   
 Ta-182    1189.05        16.        -5.    -0.003   187.26  -2.055E+00   
 Ta-182    1221.41        51.       -20.    -0.011    84.91  -5.142E+00   
 NA-22     1274.53        17.        -1.    -0.001   591.61  -7.024E-02   
 FE-59     1291.60        17.        -3.    -0.002   327.45  -4.925E-01   
 CO-60     1332.50        17.         1.     0.001   972.11   7.266E-02   
 La-140    1596.21        24.        -8.    -0.004   152.07  -7.042E-01   
 SB-124    1690.98         6.         1.     0.000   945.38   1.230E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    4.7848E+00    4.7848E+00    1.055E+02%                1.70E+01
 NA-22  #A   -7.0242E-02   -7.0242E-02    5.916E+02%                1.54E+00
 K-40         9.2974E+01    9.2974E+01    8.874E+00%                5.40E+00
 Sc-46  #A    6.9650E-01    6.9650E-01    1.011E+02%                2.38E+00
 CR-51  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.28E+01
 MN-54  #A    4.1130E-01    4.1130E-01    1.447E+02%                1.41E+00
 FE-59  #A   -1.5933E+00   -1.5933E+00    1.004E+02%                3.47E+00
 Co-56  #     1.6194E+00    1.6194E+00    4.172E+01%                6.82E-01
 CO-57  #A    4.2998E-01    4.2998E-01    1.507E+02%                1.61E+00
 CO-58  #A   -7.9280E-01   -7.9281E-01    7.721E+01%                2.04E+00
 CO-60  #A    2.5621E-01    2.5621E-01    8.776E+01%                1.59E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                6.27E+00
 NB-94  #A   -8.7790E-02   -8.7790E-02    1.152E+02%                1.81E+00
 ZR-95  #A    1.1557E+00    1.1557E+00    8.974E+01%                2.41E+00
 NB-95  #A   -7.2596E-02   -7.2596E-02    8.179E+02%                2.08E+00
 RU-103 #A   -5.0285E-01   -5.0285E-01    1.236E+02%                1.55E+00
 RH-106 #A   -6.5155E+00   -6.5155E+00    2.023E+02%                4.42E+01
 AG-108M#A   -7.0135E-02   -7.0135E-02    7.616E+02%                1.36E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:26:56 AMPage 19
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191248.An1            
                                                                                 
 AG-110M#A    1.4775E+00    1.4775E+00    7.539E+01%                3.68E+00
 SN-113 #A    6.9535E-01    6.9535E-01    1.214E+02%                2.84E+00
 SB-124 #A    4.4567E-01    4.4567E-01    2.034E+02%                4.12E+00
 SB-125 #A    1.9638E+00    1.9638E+00    7.220E+01%                4.48E+00
 I-131  #A    2.1795E-01    2.1796E-01    1.166E+02%                1.58E+00
 Gd-153 #A   -1.5862E+00   -1.5862E+00    1.436E+02%                7.58E+00
 Ga-68  #A   -3.9260E+01   -3.9488E+01    8.566E+01%                7.26E+01
 Tc-99m #A    2.5253E-01    2.5280E-01    2.905E+02%                2.46E+00
 BA-133  A   -4.3645E-01   -4.3645E-01    1.737E+02%                4.62E+00
 CS-134 #A    1.2081E+00    1.2081E+00    6.386E+01%                1.92E+00
 CS-137 #A    3.0588E-01    3.0588E-01    1.958E+02%                2.07E+00
 CE-139 #A   -3.4712E-01   -3.4712E-01    1.601E+02%                1.87E+00
 Ba-140 #A    5.7657E-01    5.7658E-01    4.139E+02%                4.86E+00
 La-140 #A    1.3840E-01    1.3840E-01    7.855E+01%                2.25E+00
 CE-141 #A   -3.0538E-01   -3.0538E-01    2.945E+02%                2.43E+00
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.08E+01
 PM-144 #A   -6.2250E-01   -6.2250E-01    1.094E+02%                1.57E+00
 EU-152 #C    5.5981E+00    5.5981E+00    3.174E+01%                4.76E+00
 EU-154 #A    2.4306E+00    2.4307E+00    5.294E+01%                2.99E+00
 EU-155 #A   -2.2379E+00   -2.2379E+00    1.509E+02%                1.12E+01
 HF-181 #A    5.8809E-01    5.8809E-01    1.113E+02%                2.37E+00
 Ta-182 #A   -1.8263E-01   -1.8263E-01    1.446E+03%                9.17E+00
 Hg-203 #A    5.8502E-01    5.8502E-01    9.192E+01%                1.80E+00
 TL-208       1.1508E+01    1.1508E+01    7.506E+00%                1.11E+00
 PM-146 #A    3.3710E-01    3.3710E-01    8.705E+01%                2.02E+00
 Y-88   #A    2.3104E-01    2.3104E-01    9.143E+01%                7.04E-01
 Cd-113m#A   -2.7792E+03   -2.7792E+03    2.471E+02%                2.34E+04
 Cd-109 #A    1.2645E+01    1.2645E+01    2.322E+02%                9.76E+01
 Cf-251 #A    5.9372E-01    5.9372E-01    4.406E+02%                6.76E+00
 Cf-249 #A    8.7310E-01    8.7310E-01    1.017E+02%                2.80E+00
 Sn-126 #A   -3.6020E+00   -3.6020E+00    2.122E+02%                2.56E+01
 PB-210  A    1.7139E+01    1.7139E+01    9.857E+01%                4.57E+01
 PB-212       3.0401E+01    3.0401E+01    4.433E+00%                2.20E+00
 PB-214       2.5401E+01    2.5401E+01    6.007E+00%                2.33E+00
 BI-207 #A    6.5824E-01    6.5824E-01    1.190E+02%                1.76E+00
 BI-212       5.1349E+01    5.1349E+01    1.418E+01%                1.06E+01
 U-235  #A    2.9897E+00    2.9897E+00    1.222E+02%                1.87E+01
 BI-214       2.4812E+01    2.4812E+01    7.819E+00%                2.79E+00
 BI-210M#A    7.9887E-01    7.9887E-01    9.060E+01%                2.42E+00
 AC-228       3.1482E+01    3.1482E+01    6.556E+00%                5.72E+00
 TH-227 #A    3.3687E+00    3.3687E+00    1.295E+02%                1.69E+01
 TH-229 #A    9.8810E+00    9.8810E+00    1.050E+02%                2.65E+01
 TH-234  A    1.7084E+01    1.7084E+01    3.550E+01%                2.20E+01
 PA-231 #A    1.3729E+01    1.3729E+01    1.774E+02%                1.08E+02
 PA-233  A    1.8893E+00    1.8893E+00    1.643E+02%                8.77E+00
 PA-234 #A   -2.0951E-01   -2.0951E-01    1.361E+03%                9.61E+00
 PA-234M#A   -1.9538E+01   -1.9538E+01    6.146E+01%                2.60E+02
 AM-241 #A   -1.7925E+00   -1.7925E+00    1.266E+02%                7.55E+00
 Np-237 #A    1.7825E+00    1.7825E+00    4.862E+02%                2.88E+01
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:26:56 AMPage 20
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191248.An1            
                                                                                 
 Ir-192 #A    3.8185E-01    3.8185E-01    1.256E+02%                3.71E+00
 Cs-136 #A    4.3072E-01    4.3073E-01    1.634E+02%                2.40E+00
 Np-239 #A    1.8132E+00    1.8134E+00    1.498E+02%                9.06E+00
 Nd-147 #A    2.4338E+00    2.4339E+00    1.018E+02%                9.91E+00
 TL-210 #A    2.6615E-02    2.6615E-02    1.475E+02%                2.19E+00
 Kr-85  #A    1.3275E+02    1.3275E+02    1.289E+02%                5.76E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.1 keV)     2.850E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.1 keV) 2.8501010E+02  Bq/Sample     

                                 (Page 22 of 22)

Page 1385 of 1906



 500  1000  1500  2000  2500  3000  3500  4000  4500  5000  5500  6000  6500  7000  7500  8000 
1.0e0

1.0e1

1.0e2

1.0e3

1.0e4

1.0e5

P
b-

21
0 

T
h-

22
7 

A
m

-2
41

 
T

h-
23

4 
S

n-
12

6 
B

a-
13

3 
N

p-
23

7 
S

n-
12

6 
C

d-
10

9 
N

d-
14

7 
T

h-
23

4 
A

c-
22

8 
G

d-
15

3 N
p-

23
9 

G
d-

15
3 

N
p-

23
9 E
u-

15
5 

N
p-

23
9 

E
u-

15
2 

E
u-

15
4 

P
a-

23
4 

H
f-

18
1 

C
o-

57
  

T
c-

99
m

 
U

-2
35

  
C

e-
14

1 
B

a-
14

0 
U

-2
35

  
C

e-
13

9 
C

f-
25

1 
U

-2
35

  
T

h-
22

9 
U

-2
35

  
T

h-
22

9 
C

f-
25

1 
T

h-
22

7 
P

b-
21

2 
P

b-
21

4 
E

u-
15

2 
T

h-
22

7 
C

d-
11

3m
B

i-2
10

M
T

l-2
08

 
H

g-
20

3 
I-

13
1 

 
P

b-
21

4 
T

l-2
10

 
P

b-
21

2 
P

a-
23

1 
P

a-
23

3 
P

a-
23

1 
B

a-
13

3 
P

a-
23

3 
Ir

-1
92

 
La

-1
40

 
C

f-
24

9 
A

c-
22

8 
C

s-
13

6 
E

u-
15

2 H
f-

18
1 

P
b-

21
4 

B
a-

13
3 

I-
13

1 
 

B
a-

13
3 

C
f-

24
9 

S
n-

11
3 

S
b-

12
5 

A
g-

10
8M

P
m

-1
46

 
S

b-
12

5 
Ir

-1
92

 B
e-

7 
  

H
f-

18
1 

La
-1

40
 

R
u-

10
3 

R
h-

10
6 

K
r-

85
  

N
d-

14
7 

B
a-

14
0 

C
s-

13
4 

C
s-

13
4 

P
a-

23
4 

B
i-2

07
 

T
l-2

08
 

S
b-

12
5 

S
b-

12
4 

C
s-

13
4 

B
i-2

14
 

R
u-

10
3 

R
h-

10
6 

S
b-

12
5 

I-
13

1 
 

A
g-

11
0M

C
s-

13
7 

P
m

-1
44

 
N

b-
94

  
S

b-
12

4 
A

g-
10

8M
E

u-
15

4 
B

i-2
12

 
P

m
-1

46
 

P
m

-1
46

 
Z

r-
95

  
A

g-
11

0M
N

b-
95

  
P

a-
23

4M
E

u-
15

2 
B

i-2
12

 
C

s-
13

4 
T

l-2
10

 
C

s-
13

4 
C

o-
58

  
La

-1
40

 
C

s-
13

6 
M

n-
54

  
C

o-
56

  
T

l-2
08

 
N

b-
94

  
P

a-
23

4 
P

a-
23

4 
A

g-
11

0M
S

c-
46

  
Y

-8
8 

  
A

c-
22

8 
A

g-
11

0M
P

a-
23

4 
E

u-
15

2 
A

c-
22

8 
E

u-
15

4 
P

a-
23

4M
E

u-
15

4 

C
o-

56
  

C
s-

13
6 

B
i-2

07
 

G
a-

68
  

F
e-

59
  

E
u-

15
2 

B
i-2

14
 

T
a-

18
2 

C
o-

60
  

T
a-

18
2 

T
a-

18
2 

C
o-

56
  

N
a-

22
  

F
e-

59
  

C
o-

60
  

A
g-

11
0M

E
u-

15
2 

K
-4

0 
  

La
-1

40
 

S
b-

12
4 

B
i-2

14
 

C
o-

56
  

Channels

C
ou

nt
s

430266_Gamma_160-34268-A-4-B. 12_Gamma_20191248.spc.

P
age 1386 of 1906



Test America St. Louis                    Spectrum ID: 8_Gamma_20191240 
-----------------------------------------------------------------------------                      
   Sample Description: 430266_Gamma_160-34268-A-5-B 
             Detector: Detector # 8       
             Batch ID: 430266                 
    Work Order Number: Gamma   
           Lot Number: 160-34268-A-5-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 08:21        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 08:22:18     Real Time: 1845   sec
        Analysis Time: 6/20/2019 08:53        Dead Time: 2.45   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 8_Soil_TunaCan.Clb
  Efficiency Cal Desc: 8_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 10:35
      Energy Cal Date: 2/28/2012 10:34                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 8_2019-06-08_1510.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -5.579E+00          104.2     5.814E+00    5.821E+00    1.953E+01
NA-22      4.272E-01          145.8     6.228E-01    6.232E-01    1.436E+00
K-40      -1.259E+01           29.8     3.755E+00    3.810E+00    5.181E+01
Sc-46      6.492E-01           94.0     6.099E-01    6.108E-01    2.063E+00
CR-51      5.100E+00           88.5     4.515E+00    4.523E+00    1.509E+01
MN-54     -1.116E-01          565.7     6.315E-01    6.316E-01    1.528E+00
FE-59      1.372E+00           30.2     4.138E-01    4.195E-01    9.196E-01
Co-56      1.150E+00           44.6     5.132E-01    5.166E-01    1.299E+00
CO-57     -9.140E-03         4223.8     3.861E-01    3.861E-01    1.314E+00
CO-58     -5.110E-01          110.3     5.637E-01    5.643E-01    1.922E+00
CO-60      4.972E-01           58.7     2.918E-01    2.929E-01    9.000E-01
ZN-65     -5.739E-01          318.8     1.830E+00    1.830E+00    6.338E+00
NB-94      5.504E-01           97.0     5.338E-01    5.346E-01    1.253E+00
ZR-95      1.010E+00           81.3     8.210E-01    8.226E-01    2.168E+00
NB-95     -1.100E+00           45.6     5.018E-01    5.051E-01    2.725E+00
RU-103    -1.065E-01          532.0     5.668E-01    5.668E-01    1.394E+00
RH-106     4.890E+00          242.6     1.187E+01    1.187E+01    3.999E+01
AG-108M    9.107E-01           51.4     4.684E-01    4.707E-01    1.084E+00
AG-110M    7.530E-01           30.2     2.270E-01    2.303E-01    3.023E+00
SN-113     4.328E-01          197.3     8.539E-01    8.542E-01    2.900E+00
SB-124     3.667E-01          208.3     7.637E-01    7.640E-01    3.424E+00
SB-125    -2.135E+00           89.7     1.916E+00    1.919E+00    4.708E+00
I-131      9.613E-01           63.2     6.073E-01    6.093E-01    1.211E+00
Gd-153    -1.749E+00          167.0     2.922E+00    2.924E+00    9.707E+00
Ga-68      7.440E+00          238.8     1.777E+01    1.777E+01    4.326E+01
Tc-99m     0.000E+00         1.#INF     2.220E-01    2.220E-01    2.437E+00
BA-133    -8.873E-01          143.6     1.274E+00    1.275E+00    4.267E+00
CS-134     1.736E+00           58.3     1.012E+00    1.016E+00    2.625E+00
CS-137    -2.427E-01          298.7     7.248E-01    7.249E-01    2.559E+00
CE-139     4.824E-01           95.6     4.610E-01    4.632E-01    1.537E+00
Ba-140     1.138E+00          102.5     1.166E+00    1.167E+00    5.301E+00
La-140     9.305E-01           75.3     7.006E-01    7.024E-01    1.880E+00
CE-141     8.121E-01          159.8     1.297E+00    1.298E+00    4.325E+00
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CE-144     1.091E-01         5073.6     5.537E+00    5.537E+00    1.858E+01
PM-144     1.967E-01          348.9     6.863E-01    6.863E-01    1.433E+00
EU-152     2.818E+00           39.3     1.108E+00    1.118E+00    4.473E+00
EU-154     2.093E+00           53.0     1.109E+00    1.114E+00    2.736E+00
EU-155    -2.380E+00           67.7     1.612E+00    1.617E+00    1.141E+01
HF-181     4.703E-01          135.0     6.350E-01    6.354E-01    2.710E+00
Ta-182     8.273E-01           99.3     8.217E-01    8.227E-01    9.012E+00
Hg-203    -6.755E-01           64.7     4.370E-01    4.388E-01    1.873E+00
TL-208     1.090E+01            8.7     9.513E-01    1.107E+00    1.324E+00
PM-146     5.865E-01          123.0     7.215E-01    7.221E-01    2.090E+00
Y-88       1.390E-01          456.0     6.339E-01    6.340E-01    1.541E+00
Cd-113m   -8.963E+03           87.0     7.794E+03    7.815E+03    2.597E+04
Cd-109     0.000E+00         1.#INF     2.379E+01    2.379E+01    7.902E+01
Cf-251    -3.463E-01          706.5     2.447E+00    2.447E+00    6.334E+00
Cf-249     6.286E-01          131.7     8.279E-01    8.285E-01    2.793E+00
Sn-126     5.623E+00          111.9     6.292E+00    6.299E+00    2.096E+01
PB-210     1.226E+01          135.5     1.661E+01    1.663E+01    5.569E+01
PB-212     3.086E+01            4.2     1.309E+00    2.387E+00    1.829E+00
PB-214     1.923E+01            7.5     1.450E+00    1.761E+00    2.185E+00
BI-207     3.293E-01          100.4     3.306E-01    3.310E-01    1.248E+00
BI-212     4.499E+01           15.0     6.759E+00    7.151E+00    1.028E+01
U-235      2.728E+00          198.1     5.405E+00    5.407E+00    1.805E+01
BI-214     2.017E+01            8.1     1.643E+00    1.949E+00    2.214E+00
BI-210M   -2.568E-01          480.8     1.235E+00    1.235E+00    3.029E+00
AC-228     3.023E+01            7.0     2.106E+00    2.610E+00    3.511E+00
TH-227    -4.106E+00          208.5     8.563E+00    8.566E+00    1.795E+01
TH-229     1.127E+00           75.7     8.532E-01    8.579E-01    2.811E+01
TH-234     1.821E+01           33.1     6.019E+00    6.104E+00    2.053E+01
PA-231     1.619E+01          149.2     2.415E+01    2.417E+01    1.076E+02
PA-233     1.000E+00          211.1     2.111E+00    2.112E+00    8.946E+00
PA-234     2.342E+00           91.7     2.147E+00    2.150E+00    1.105E+01
PA-234M    8.612E+01           91.5     7.881E+01    7.893E+01    1.827E+02
AM-241    -1.486E+00           60.0     8.924E-01    8.957E-01    6.700E+00
Np-237     0.000E+00         1.#INF     6.622E+00    6.622E+00    2.201E+01
Ir-192    -5.333E-02          335.3     1.788E-01    1.788E-01    1.882E+00
Cs-136    -1.292E-02           97.4     1.258E-02    1.261E-02    1.502E+00
Np-239     1.735E+00          105.4     1.829E+00    1.832E+00    6.092E+00
Nd-147     3.713E+00           93.6     3.476E+00    3.483E+00    8.367E+00
TL-210    -8.622E-01           86.8     7.488E-01    7.504E-01    2.509E+00
Kr-85      1.042E+02          155.9     1.624E+02    1.625E+02    5.493E+02
-----------------------------------------------------------------------------
Total      4.514E+02

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:53:46 AMPage  1
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191240.An1             
                                                                                 
 Sample description                                             
      430266_Gamma_160-34268-A-5-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det8\8_Gamma_20191240.An1

 Acquisition information
        Start time:                 6/20/2019 8:22:18 AM
        Live time:               1800
        Real time:               1845
        Dead time:                  2.45 %
        Detector ID:                    8

 Detector system                                                
      Ge 8 SN/174                                                     
                                                                      

 Calibration
        Filename:                   8_Soil_TunaCan.Clb
      8_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:34:41 AM
             Zero offset:           0.052 keV
             Gain:                  0.250 keV/channel
             Quadratic:             5.282E-10 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 10:35:20 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.39 %
             Log(Eff):             -1.098764E-01 + (-4.958544E-01*Log(E) ) + 
                                    ( -2.572270E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.71 %
             Log(Eff):             -2.525301E+01 + ( 9.398253E+00*Log(E) ) + 
                                    ( -1.000034E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.55keV )
        Stop channel:            8000 (  1999.97keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:53:46 AMPage  2
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191240.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 8:21:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       8_2019-06-08_1510.PBC
                                                 6/8/2019 3:10:53 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   30 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.2147

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    47.15       19. 135.52   1.01  2.005E-02    46.54   4.250    PBC<MDA PB210 
    63.41       90.  33.28   0.67  3.100E-02    63.29   3.810  4.243E+01 TH234 
                                                64.28   9.700  1.639E+01 Sn126 
    74.74      225.  12.20   1.03  3.615E-02
    77.11      404.   7.27   1.04  3.699E-02
    87.15      134.  19.89   1.28  3.974E-02    86.49  13.100  1.435E+01 Np237 
                                                86.54  30.700  6.123E+00 EU155 
                                                86.94   9.040  2.075E+01 Sn126 
                                                87.57  37.500  4.985E+00 Sn126 
                                                88.04   3.790  4.920E+01 Cd109 
    92.62       48.  54.09   1.05  4.072E-02    92.59   5.584    PBC<MDA TH234 
   106.13       30. 105.43   1.06  4.187E-02   106.13  22.700    PBC<MDA Np239 
   123.10       29.  87.29   1.07  4.138E-02   123.10  40.790    PBC<MDA EU154 
   128.92       73.  38.28   0.46  4.086E-02
   131.29       28. 156.22   1.08  4.061E-02   131.29  18.000    PBC<MDA PA234 
   133.02       28. 156.28   1.08  4.041E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  3.517E+00 CE144 
   143.79       21. 198.12   1.09  3.899E-02   143.79  10.960    PBC<MDA U235  
   145.44       27. 159.76   1.09  3.874E-02   145.44  48.200    PBC<MDA CE141 
   162.66       26. 102.48   1.10  3.593E-02   162.66   6.220    PBC<MDA Ba140 
   163.38       -4. 993.11   1.10  3.580E-02   163.38   5.080    PBC<MDA U235  
   165.85       25.  95.57   1.10  3.629E-02   165.85  79.900    PBC<MDA CE139 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:53:46 AMPage  3
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191240.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   185.72       54.  51.38   1.12  3.329E-02   185.72  54.000    PBC<MDA U235  
   210.85       28. 100.94   1.14  3.020E-02   210.85   2.990    PBC<MDA TH229 
   227.00       19. 122.34   1.15  2.853E-02   227.00   6.300    PBC<MDA Cf251 
   238.69      622.   5.48   0.96  2.744E-02   238.63  43.300  2.907E+01 PB212 
   242.11      105.  16.28   1.16  2.714E-02   242.00   7.430  2.895E+01 PB214 
   277.87       43.  36.24   0.54  2.440E-02   277.28   6.310  1.543E+01 TL208 
   295.27      232.  10.33   0.89  2.323E-02   295.09  19.300  2.878E+01 PB214 
                                               296.00  79.000  7.048E+00 TL210 
   300.07       18. 208.44   1.20  2.293E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.750E+01 PA231 
                                               300.18   6.200  6.945E+00 PA233 
   300.18       18. 211.09   1.20  2.293E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.750E+01 PA231 
                                               300.18   6.200  6.946E+00 PA233 
   300.24       63.  20.72   1.20  2.294E-02   300.03   3.280  4.662E+01 PB212 
                                               300.07   2.460  6.216E+01 PA231 
                                               300.18   6.200    PBC<MDA PA233 
   302.65       18. 213.45   1.21  2.278E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  2.369E+00 BA133 
   320.08       20.  88.53   1.22  2.179E-02   320.08   9.940    PBC<MDA CR51  
   338.53      159.  14.14   0.97  2.084E-02   338.32  12.010  3.527E+01 AC228 
   345.83       17. 155.51   1.24  2.049E-02   345.83  15.070    PBC<MDA HF181 
   352.05      263.   7.54   1.37  2.020E-02   351.93  37.600  1.923E+01 PB214 
   364.48       15.  94.04   1.25  1.965E-02   364.48  81.700    PBC<MDA I131  
   383.84       17. 102.83   1.27  1.885E-02   383.84   8.940    PBC<MDA BA133 
   387.95       14. 131.71   1.27  1.869E-02   387.95  66.000    PBC<MDA Cf249 
   391.69        9. 197.28   1.27  1.855E-02   391.69  64.000    PBC<MDA SN113 
   433.94       25.  51.43   1.30  1.708E-02   433.94  90.480    PBC<MDA AG108M
   468.06        2. 746.38   1.33  1.606E-02   468.06  51.750    PBC<MDA Ir192 
   487.02       13. 114.67   1.34  1.555E-02   487.02  45.500    PBC<MDA La140 
   511.86       83.  20.12   2.61  1.494E-02   511.86  20.000  1.544E+01 RH106 
   513.98       12. 155.90   1.36  1.489E-02   513.98   0.430    PBC<MDA Kr85  
   531.00       13.  93.61   1.37  1.449E-02   531.00  13.000    PBC<MDA Nd147 
   569.70        5. 255.08   1.40  1.368E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  2.310E+00 PA234 
                                               569.70  97.740    PBC<MDA BI207 
   583.34      221.   8.51   1.37  1.342E-02   583.02  84.500  1.062E+01 TL208 
   600.77       10. 228.46   1.42  1.310E-02   600.50  17.860    PBC<MDA SB125 
   602.73        7. 334.67   1.42  1.306E-02   602.73  98.260    PBC<MDA SB124 
   604.85        7. 338.61   1.42  1.303E-02   604.71  97.620    PBC<MDA CS134 
   609.59      217.   8.15   1.31  1.294E-02   609.31  46.090  2.017E+01 BI214 
                                               610.30   5.750  1.619E+02 RU103 
   614.28        7. 345.44   1.43  1.286E-02   614.28  89.850    PBC<MDA AG108M
   618.06        7. 348.93   1.43  1.279E-02   618.06  99.100    PBC<MDA PM144 
   621.92       11. 242.64   1.43  1.273E-02   621.92   9.930    PBC<MDA RH106 
   636.49        2. 356.65   1.44  1.250E-02   635.89  11.310    PBC<MDA SB125 
                                               636.97   7.170    PBC<MDA I131  
   636.97       10.  84.37   1.44  1.248E-02   635.89  11.310    PBC<MDA SB125 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:53:46 AMPage  4
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191240.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               636.97   7.170    PBC<MDA I131  
   661.66       -4. 298.67   1.46  1.209E-02   661.66  85.210    PBC<MDA CS137 
   696.54        2. 693.95   1.48  1.158E-02   696.54  99.000    PBC<MDA PM144 
   702.63       11.  97.00   1.48  1.150E-02   702.63  97.900    PBC<MDA NB94  
   724.20       13.  90.29   1.50  1.121E-02   724.20  44.150    PBC<MDA ZR95  
   727.20       68.  15.02   1.14  1.118E-02   727.17   7.550  4.499E+01 BI212 
   735.72        9. 123.02   1.51  1.107E-02   735.72  22.500    PBC<MDA PM146 
   747.16        8. 131.80   1.51  1.093E-02   747.16  34.000    PBC<MDA PM146 
   756.73        7. 135.12   1.52  1.081E-02   756.73  54.460    PBC<MDA ZR95  
   766.41       16.  91.50   1.53  1.070E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  2.811E+02 PA234M
   778.92       15.  39.31   1.53  1.055E-02   778.92  12.940  6.239E+00 EU152 
   782.75       23.  35.48   1.54  1.048E-02   785.42   1.280  9.389E+01 BI212 
   795.87       15.  82.38   1.54  1.036E-02   795.87  85.530    PBC<MDA CS134 
   800.34       15.  82.53   1.55  1.030E-02   799.60  98.960    PBC<MDA TL210 
                                               801.95   8.690  9.453E+00 CS134 
   846.77        7. 135.42   1.58  9.836E-03   846.77  99.935    PBC<MDA Co56  
   860.64       28.  30.32   1.59  9.703E-03   860.56  12.420  1.286E+01 TL208 
   880.53       11.  88.41   1.60  9.517E-03   880.53   6.000    PBC<MDA PA234 
   889.28       11.  93.95   1.60  9.438E-03   889.28  99.984    PBC<MDA Sc46  
   911.54      132.   9.34   1.19  9.243E-03   911.07  29.000  2.735E+01 AC228 
   946.02        6.  95.97   1.64  8.957E-03   946.02  13.400    PBC<MDA PA234 
   964.11       11. 141.33   1.65  8.814E-03   964.11  14.605    PBC<MDA EU152 
   969.55       90.  11.56   1.06  8.776E-03   968.97  17.460  3.269E+01 AC228 
   996.33        8.  77.32   1.67  8.571E-03   996.33  10.600    PBC<MDA EU154 
  1001.00        2. 288.79   1.67  8.537E-03  1001.00   0.837    PBC<MDA PA234M
  1004.77        8. 108.00   1.67  8.509E-03  1004.77  18.010    PBC<MDA EU154 
  1048.07        5. 103.83   1.70  8.209E-03  1048.07  80.000    PBC<MDA Cs136 
  1063.66        6. 100.40   1.71  8.106E-03  1063.66  74.500    PBC<MDA BI207 
  1077.40        3. 238.82   1.72  8.017E-03  1077.40   3.300    PBC<MDA Ga68  
  1099.25       11.  30.15   1.73  7.881E-03  1099.25  56.500  1.372E+00 FE59  
  1112.07       12.  86.41   1.74  7.803E-03  1112.07  13.644    PBC<MDA EU152 
  1120.55       -2. 637.70   1.74  7.752E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1189.05        6.  99.32   1.78  7.367E-03  1189.05  16.200    PBC<MDA Ta182 
  1238.28       19.  44.63   1.81  7.114E-03  1238.28  66.070  2.285E+00 Co56  
  1274.53        5. 145.77   1.83  6.939E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  1.213E+00 EU154 
  1313.00        6.  90.79   1.85  6.763E-03  1313.00  21.000    PBC<MDA TL210 
  1332.50        6.  58.69   1.86  6.678E-03  1332.50  99.980    PBC<MDA CO60  
  1384.30       11.  30.15   1.88  6.460E-03  1384.30  24.290  3.894E+00 AG110M
  1461.43      136.   8.57   1.54  6.163E-03  1460.83  10.670  1.120E+02 K40   
  1596.21        9.  97.62   1.99  5.706E-03  1596.21  95.400    PBC<MDA La140 
  1690.98        2. 248.05   2.03  5.425E-03  1690.98  47.790    PBC<MDA SB124 
  1764.47       37.  16.57   2.07  5.226E-03  1764.49  15.400  2.542E+01 BI214 
  1836.06        1. 455.96   2.10  5.046E-03  1836.06  99.200    PBC<MDA Y88   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:53:46 AMPage  5
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191240.An1             
                                                                                 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.76    74.74       266.       225. 6.235E+03   12.20   1.034  -      sD
   308.24    77.11       230.       404. 1.093E+04    7.27   1.036  -       D
   515.51   128.92       177.        73. 1.787E+03   38.28   0.464  -      s 
  5845.77  1461.43         0.       136. 2.207E+04    8.57   1.544  -       M

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.96    46.54       315.        19.     0.010   135.52   1.012s
 TH-227    200.36    50.14       404.       -28.    -0.016    90.29   1.015s
 AM-241    237.95    59.54       686.       -28.    -0.015    60.05   1.022s
 TH-234    252.96    63.29       222.        59.     0.033    38.03   1.025D
 Sn-126    256.93    64.28       582.        31.     0.017   111.89   1.026s
 BA-133    323.77    80.99      1538.       -38.    -0.021   147.95   1.039s
 Np-237    345.77    86.49      1894.         0.     0.000   181.69   1.043A
 EU-155    345.98    86.54      2243.       -39.    -0.022   173.70   1.043s
 Sn-126    347.57    86.94      2118.         6.     0.003   427.17   1.044D
 Sn-126    350.09    87.57      1979.        96.     0.054    24.94   1.044D
 Cd-109    351.97    88.04      2079.         0.     0.000   167.09   1.044A
 Nd-147    364.21    91.10      1941.       -39.    -0.022   161.13   1.047s
 TH-234    370.17    92.59       304.        48.     0.026    54.09   1.048D
 AC-228    373.21    93.35      2069.       -39.    -0.022   166.03   1.049s
 Gd-153    389.81    97.50      2108.       -39.    -0.022   167.05   1.052s
 Gd-153    412.62   103.20      1408.       -37.    -0.021   142.65   1.056s
 Np-239    414.62   103.70      1446.       -37.    -0.021   144.46   1.057s
 EU-155    421.07   105.31      1484.       -38.    -0.021    67.73   1.058s
 Np-239    424.34   106.13       474.        30.     0.016   105.43   1.058 
 EU-152    486.94   121.78       396.       -32.    -0.018    90.87   1.071s
 EU-154    492.22   123.10       298.        29.     0.016    87.29   1.072 
 PA-234    525.00   131.29       938.        28.     0.016   156.22   1.078 
 HF-181    531.92   133.02       966.        28.     0.016   156.28   1.079 
 HF-181    545.02   136.30       995.         0.     0.000  1000.00   1.082s
 CO-57     545.72   136.47       995.         0.     0.000  1000.00   1.082s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:53:46 AMPage  6
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191240.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Tc-99m    561.86   140.51       995.         0.     0.000  1000.00   1.085s
 U-235     574.97   143.79       853.        21.     0.012   198.12   1.087s
 CE-141    581.59   145.44       937.        27.     0.015   159.76   1.089s
 Ba-140    650.47   162.66       342.        26.     0.014   102.48   1.102s
 U-235     653.35   163.38       372.        -4.    -0.002   993.11   1.102s
 CE-139    663.24   165.85       277.        25.     0.014    95.57   1.104s
 Cf-251    706.23   176.60       191.        -4.    -0.002   706.47   1.112s
 U-235     742.71   185.72       218.        54.     0.030    51.38   1.119s
 TH-229    773.87   193.51       220.       -25.    -0.014   112.78   1.125s
 U-235     821.17   205.33       159.        -9.    -0.005   303.61   1.134s
 TH-229    843.24   210.85       200.        28.     0.016   100.94   1.138s
 Cf-251    907.84   227.00       136.        19.     0.011   122.34   1.151s
 TH-227    943.73   235.97      1166.       -25.    -0.014   195.75   1.157s
 PB-212    954.37   238.63        61.       660.     0.367     4.24   1.159D
 PB-214    967.84   242.00        94.       105.     0.058    16.28   1.162D
 EU-152    978.62   244.69      1093.       -20.    -0.011   236.50   1.164s
 TH-227   1024.81   256.24       144.       -13.    -0.007   208.53   1.172s
 Cd-113m  1054.65   263.70       216.       -25.    -0.014    86.96   1.178s
 BI-210M  1063.18   265.83       201.        -6.    -0.003   480.77   1.179s
 TL-208   1111.33   277.87        54.        43.     0.024    36.24   0.539s
 Hg-203   1116.66   279.20       188.       -24.    -0.013    64.70   1.189s
 I-131    1137.05   284.30        96.        -6.    -0.003   322.32   1.193s
 PB-214   1180.22   295.09        39.       208.     0.116     8.12   1.201D
 TL-210   1183.86   296.00       659.        18.     0.010   206.23   1.202s
 PB-212   1199.98   300.03        54.        63.     0.035    20.72   1.205D
 PA-231   1200.14   300.07       677.        18.     0.010   208.44   1.205s
 PA-233   1200.58   300.18       695.        18.     0.010   211.09   1.205s
 PA-231   1210.46   302.65       713.        18.     0.010   213.45   1.207s
 Ba-140   1219.26   304.85       733.         0.     0.000  1000.00   1.208s
 BI-210M  1219.45   304.90       733.         0.     0.000  1000.00   1.208s
 Ir-192   1233.62   308.44       733.         0.     0.000  1000.00   1.211s
 Ir-192   1265.82   316.49       178.        -6.    -0.003   335.29   1.217s
 CR-51    1280.20   320.08       145.        20.     0.011    88.53   1.219s
 La-140   1314.91   328.76       500.       -20.    -0.011   159.78   1.226s
 Cf-249   1333.63   333.44       480.       -20.    -0.011   156.18   1.229s
 AC-228   1353.97   338.53        63.       159.     0.088    14.14   0.972 
 Cs-136   1362.15   340.57       460.       -20.    -0.011   152.33   1.234s
 EU-152   1377.01   344.29       441.        -3.    -0.002   470.98   1.237s
 HF-181   1383.19   345.83       327.        17.     0.009   155.51   1.238s
 PB-214   1408.08   352.05        34.       263.     0.146     7.54   1.373 
 BA-133   1423.87   356.00       396.       -20.    -0.011   143.59   1.245s
 I-131    1457.81   364.48        48.        15.     0.008    94.04   1.252s
 BA-133   1535.24   383.84       145.        17.     0.009   102.83   1.266s
 Cf-249   1551.68   387.95       162.        14.     0.008   131.71   1.269s
 SN-113   1566.64   391.69       162.         9.     0.005   197.28   1.271s
 SB-125   1711.39   427.88        76.       -20.    -0.011    89.73   1.297s
 AG-108M  1735.64   433.94        35.        25.     0.014    51.43   1.301s
 PM-146   1815.41   453.88        65.        -4.    -0.002   414.45   1.315s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:53:46 AMPage  7
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191240.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ir-192   1872.14   468.06        53.         2.     0.001   746.38   1.325s
 BE-7     1910.28   477.60       143.       -17.    -0.009   104.20   1.332s
 HF-181   1927.89   482.00       160.        -5.    -0.003   339.75   1.335s
 La-140   1947.98   487.02       107.        13.     0.007   114.67   1.339 
 RU-103   1988.12   497.05        48.        -3.    -0.001   532.02   1.346s
 RH-106   2047.36   511.86        98.        83.     0.046    20.12   2.606s
 Kr-85    2055.83   513.98       169.        12.     0.007   155.90   1.357s
 Nd-147   2123.91   531.00        30.        13.     0.007    93.61   1.369s
 CS-134   2252.86   563.24        52.       -17.    -0.009   108.01   1.391 
 CS-134   2277.20   569.32        72.        -6.    -0.003   223.05   1.395 
 PA-234   2277.80   569.47        78.         0.     0.000  1000.00   1.395s
 BI-207   2278.73   569.70        68.         5.     0.003   255.08   1.396s
 TL-208   2333.27   583.34        27.       217.     0.120     8.72   1.373 
 SB-125   2401.92   600.50       259.        10.     0.006   228.46   1.416s
 SB-124   2410.85   602.73       269.         7.     0.004   334.67   1.418s
 CS-134   2418.76   604.71       276.         7.     0.004   338.61   1.419 
 BI-214   2438.27   609.59        20.       217.     0.120     8.15   1.308 
 RU-103   2441.12   610.30       283.         7.     0.004   341.93   1.423s
 AG-108M  2457.05   614.28       290.         7.     0.004   345.44   1.426s
 PM-144   2472.18   618.06       297.         7.     0.004   348.93   1.428s
 RH-106   2487.60   621.92       359.        11.     0.006   242.64   1.431s
 SB-125   2543.49   635.89        38.         2.     0.001   356.65   1.440s
 I-131    2547.83   636.97        28.        10.     0.005    84.37   1.441s
 AG-110M  2630.98   657.76        79.        -9.    -0.005   146.08   1.455s
 CS-137   2646.58   661.66        92.        -4.    -0.002   298.67   1.457s
 PM-144   2786.11   696.54        33.         2.     0.001   693.95   1.480s
 NB-94    2810.46   702.63        24.        11.     0.006    97.00   1.484s
 SB-124   2891.09   722.79       160.       -18.    -0.010   102.05   1.497s
 AG-108M  2891.70   722.94       142.       -18.    -0.010    96.45   1.498s
 EU-154   2893.39   723.36       124.       -16.    -0.009   100.06   1.498 
 ZR-95    2896.74   724.20        60.        13.     0.007    90.29   1.498s
 BI-212   2908.76   727.20         8.        68.     0.038    15.02   1.141s
 PM-146   2942.83   735.72        23.         9.     0.005   123.02   1.506s
 PM-146   2988.59   747.16        24.         8.     0.005   131.80   1.513s
 ZR-95    3026.87   756.73        19.         7.     0.004   135.12   1.519 
 AG-110M  3055.73   763.94        92.       -21.    -0.011    69.86   1.524s
 NB-95    3063.11   765.79       114.       -21.    -0.012    45.64   1.525s
 PA-234M  3065.60   766.41        98.        16.     0.009    91.50   1.526s
 EU-152   3115.64   778.92         5.        15.     0.009    39.31   1.534s
 BI-212   3141.64   785.42         9.        23.     0.013    35.48   1.538s
 CS-134   3183.44   795.87        71.        15.     0.008    82.38   1.544 
 TL-210   3198.36   799.60        87.       -16.    -0.009    86.85   1.547s
 CS-134   3207.77   801.95        71.        15.     0.008    82.53   1.548s
 CO-58    3243.06   810.78        48.        -9.    -0.005   110.31   1.554s
 Cs-136   3273.97   818.50        28.        -7.    -0.004   164.75   1.559s
 MN-54    3339.36   834.85        28.        -2.    -0.001   565.69   1.569s
 Co-56    3387.05   846.77        19.         7.     0.004   135.42   1.577s
 TL-208   3442.23   860.56        10.        28.     0.015    30.32   1.585s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:53:46 AMPage  8
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191240.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 NB-94    3484.36   871.10        28.        -4.    -0.002   285.04   1.592s
 PA-234   3522.10   880.53        43.        11.     0.006    88.41   1.598s
 PA-234   3532.94   883.24        64.       -14.    -0.008    87.44   1.599s
 AG-110M  3538.71   884.68        56.        -4.    -0.002   249.17   1.600s
 Sc-46    3557.10   889.28        48.        11.     0.006    93.95   1.603s
 Y-88     3592.14   898.04        28.        -4.    -0.002   236.46   1.608s
 AC-228   3644.26   911.07         9.       129.     0.071    10.15   1.616s
 AG-110M  3749.96   937.49        41.        -7.    -0.004   156.58   1.633s
 PA-234   3784.07   946.02         5.         6.     0.003    95.97   1.638s
 EU-152   3856.43   964.11       126.        11.     0.006   141.33   1.649s
 AC-228   3878.18   969.55         4.        90.     0.050    11.56   1.056s
 EU-154   3985.31   996.33        16.         8.     0.005    77.32   1.668 
 PA-234M  4003.99  1001.00        20.         2.     0.001   288.79   1.671s
 EU-154   4019.10  1004.77        35.         8.     0.005   108.00   1.673 
 Co-56    4151.36  1037.84        20.        -6.    -0.003   107.62   1.693s
 Cs-136   4192.29  1048.07        13.         5.     0.003   103.83   1.698s
 RH-106   4201.45  1050.36        19.        -1.    -0.001   668.99   1.700s
 BI-207   4254.65  1063.66         5.         6.     0.003   100.40   1.708s
 Ga-68    4309.61  1077.40        10.         3.     0.002   238.82   1.716 
 FE-59    4397.02  1099.25         0.        11.     0.006    30.15   1.728s
 EU-152   4448.32  1112.07        48.        12.     0.007    86.41   1.736s
 ZN-65    4462.20  1115.55        82.        -4.    -0.002   318.83   1.738s
 Sc-46    4482.22  1120.55        80.        -2.    -0.001   637.70   1.740 
 Ta-182   4485.22  1121.30        78.         0.     0.000  1000.00   1.741 
 Ta-182   4756.23  1189.05         6.         6.     0.003    99.32   1.779 
 Ta-182   4885.67  1221.41        22.        -5.    -0.003   117.41   1.797 
 Co-56    4953.16  1238.28        11.        19.     0.011    44.63   1.806s
 NA-22    5098.16  1274.53        11.         5.     0.003   145.77   1.826s
 EU-154   5098.20  1274.54        16.         0.     0.000  1000.00   1.826 
 FE-59    5166.43  1291.60        11.        -1.    -0.001   488.53   1.835s
 TL-210   5252.05  1313.00         5.         6.     0.004    90.79   1.847s
 CO-60    5330.06  1332.50         3.         6.     0.003    58.69   1.857s
 AG-110M  5537.25  1384.30         0.        11.     0.006    30.15   1.884s
 K-40     5843.40  1460.83       158.       -15.    -0.008    29.82   1.923 
 La-140   6384.93  1596.21        11.         9.     0.005    97.62   1.990s
 SB-124   6764.03  1690.98         6.         2.     0.001   248.05   2.034s
 BI-214   7058.07  1764.49         0.        37.     0.020    16.57   2.067s
 Co-56    7085.51  1771.35        47.        -7.    -0.004   140.24   2.070s
 Y-88     7344.36  1836.06         6.         1.     0.001   455.96   2.098s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:53:46 AMPage  9
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191240.An1             
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -5.5794E+00                                      5.31E+01             
                           477.60-5.579E+00  (  1.953E+01 1.04E+02 1.05E+01 G  
 
NA-22    C   4.2723E-01                                      9.50E+02             
                          1274.53 4.272E-01 ?(  1.436E+00 1.46E+02 9.99E+01 G  
 
K-40     N  -1.2592E+01                                      4.66E+11             
                          1460.83-1.259E+01  (P 5.181E+01 2.98E+01 1.07E+01 G  
 
Sc-46    F   6.4916E-01                                      8.38E+01             
                           889.28 6.492E-01 ?(P 2.063E+00 9.40E+01 1.00E+02 G  
                          1120.55-1.421E-01 - P 3.181E+00 6.38E+02 1.00E+02 G  
 
CR-51    F   5.0998E+00                                      2.77E+01             
                           320.08 5.100E+00  (  1.509E+01 8.85E+01 9.94E+00 G  
 
MN-54    C  -1.1164E-01                                      3.12E+02             
                           834.85-1.116E-01 ?(  1.528E+00 5.66E+02 1.00E+02 G  
 
FE-59    F   1.3725E+00                                      4.45E+01             
                          1099.25 1.372E+00 ?(  9.196E-01 3.02E+01 5.65E+01 G  
                          1291.60-2.213E-01 - P 3.429E+00 4.89E+02 4.32E+01 G  
 
Co-56    C   1.1500E+00                                      7.73E+01             
                           846.77 3.996E-01 ?(P 1.299E+00 1.35E+02 9.99E+01 G  
                          1238.28 2.285E+00 ?(  2.119E+00 4.46E+01 6.61E+01 G  
                          1037.84-2.904E+00 + P 1.121E+01 1.08E+02 1.41E+01 G  
                          1771.35-4.960E+00 +   2.396E+01 1.40E+02 1.55E+01  A 
 
CO-57    C  -9.1398E-03                                      2.72E+02             
                           122.06-9.140E-03 %(  1.314E+00 4.22E+03 8.56E+01 G  
                           136.47 0.000E+00 &   1.947E+01 1.00E+03 1.07E+01 G  
 
CO-58    C  -5.1098E-01                                      7.09E+01             
                           810.78-5.110E-01 ?(  1.922E+00 1.10E+02 9.95E+01 G  
 
CO-60    F   4.9720E-01                                      1.93E+03             
                          1332.50 4.972E-01 &(P 9.000E-01 5.87E+01 1.00E+02 G  
                          1173.24-2.923E-02 % P 1.693E+00 2.28E+03 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:53:46 AMPage 10
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191240.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZN-65    F  -5.7390E-01                                      2.44E+02             
                          1115.55-5.739E-01 ?(  6.338E+00 3.19E+02 5.06E+01 G  
 
NB-94    I   5.5036E-01                                      7.41E+06             
                           702.63 5.504E-01 ?(P 1.253E+00 9.70E+01 9.79E+01 G  
                           871.10-2.316E-01 -   1.585E+00 2.85E+02 9.99E+01 G  
 
ZR-95    I   1.0103E+00                                      6.40E+01             
                           756.73 6.687E-01 ?(P 2.168E+00 1.35E+02 5.45E+01 G  
                           724.20 1.432E+00 ?(  4.354E+00 9.03E+01 4.42E+01 G  
 
NB-95    I  -1.0996E+00                                      6.40E+01             
                           765.79-1.100E+00 ?(P 2.725E+00 4.56E+01 9.98E+01 G  
 
RU-103   I  -1.0654E-01                                      3.93E+01             
                           497.05-1.065E-01 ?(  1.394E+00 5.32E+02 9.09E+01 G  
                           610.30 5.230E+00 ?   6.059E+01 3.42E+02 5.75E+00 GA 
 
RH-106   I   4.8901E+00                                      3.74E+02             
                           621.92 4.890E+00 ?(  3.999E+01 2.43E+02 9.93E+00 G  
                          1050.36-4.348E+00 + P 1.001E+02 6.69E+02 1.56E+00 G  
                           511.86 1.544E+01 ?   9.084E+00 2.01E+01 2.00E+01 GA 
 
AG-108M  C   9.1067E-01                                      1.53E+05             
                           433.94 9.107E-01 ?(  1.084E+00 5.14E+01 9.05E+01 G  
                           722.94-9.822E-01 -   3.175E+00 9.65E+01 9.08E+01 G  
                           614.28 3.371E-01 -   3.944E+00 3.45E+02 8.98E+01 G  
 
AG-110M  F   7.5301E-01                                      2.50E+02             
                           884.68-2.968E-01 ?(P 3.023E+00 2.49E+02 7.27E+01 G  
                           657.76-4.268E-01 +   2.130E+00 1.46E+02 9.46E+01 G  
                           937.49-1.199E+00 + P 5.811E+00 1.57E+02 3.44E+01 G  
                          1384.30 3.894E+00 ?(  2.609E+00 3.02E+01 2.43E+01 G  
                           763.94-4.771E+00 +   1.105E+01 6.99E+01 2.23E+01 G  
 
SN-113   F   4.3284E-01                                      1.15E+02             
                           391.69 4.328E-01 ?(P 2.900E+00 1.97E+02 6.40E+01 G  
 
SB-124   F   3.6667E-01                                      6.02E+01             
                           602.73 3.018E-01 ?(  3.424E+00 3.35E+02 9.83E+01 G  
                          1690.98 5.000E-01 ?(  2.958E+00 2.48E+02 4.78E+01 G  
                           722.79-8.251E+00 +   2.824E+01 1.02E+02 1.08E+01 G  
 
SB-125   I  -2.1352E+00                                      1.01E+03             
                           427.88-2.135E+00 ?(  4.708E+00 8.97E+01 2.96E+01 G  
                           600.50 2.387E+00 +   1.844E+01 2.28E+02 1.79E+01 G  
                           635.89 9.828E-01 +   1.243E+01 3.57E+02 1.13E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:53:46 AMPage 11
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191240.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           463.37-3.276E-01 %   1.869E+01 1.65E+03 1.05E+01 G  
 
I-131    I   9.6131E-01                                      8.02E+00             
                           364.48 5.191E-01 ?(  1.211E+00 9.40E+01 8.17E+01 G  
                           284.30-2.269E+00 +   1.829E+01 3.22E+02 6.14E+00 G  
                           636.97 6.000E+00 &(P 1.709E+01 8.44E+01 7.17E+00 G  
 
Gd-153   F  -1.7495E+00                                      2.42E+02             
                            97.50-1.749E+00 ?(  9.707E+00 1.67E+02 3.00E+01 G  
                           103.20-2.286E+00 &   1.084E+01 1.43E+02 2.18E+01 G  
 
Ga-68    C   7.4396E+00                                      4.71E-02             
                          1077.40 7.440E+00 ?(  4.326E+01 2.39E+02 3.30E+00 G  
 
BA-133   F  -8.8725E-01                                      3.85E+03             
                           356.00-8.873E-01 &(  4.267E+00 1.44E+02 6.20E+01 G  
                           302.85 3.456E-01 %   1.713E+01 1.47E+03 1.83E+01 G  
                           383.84 5.617E+00 &   1.939E+01 1.03E+02 8.94E+00 GA 
                            80.99-1.610E+00 +   7.918E+00 1.48E+02 3.41E+01 GA 
 
CS-134   I   1.7360E+00                                      7.54E+02             
                           795.87 9.519E-01  (  2.625E+00 8.24E+01 8.55E+01 G  
                           604.71 3.049E-01 -   3.499E+00 3.39E+02 9.76E+01 G  
                           569.32-1.451E+00 -   1.119E+01 2.23E+02 1.54E+01 G  
                           801.95 9.453E+00 &(  2.612E+01 8.25E+01 8.69E+00 G  
                           563.24-8.151E+00 + P 1.752E+01 1.08E+02 8.35E+00 G  
 
CS-137   I  -2.4267E-01                                      1.10E+04             
                           661.66-2.427E-01 *(P 2.559E+00 2.99E+02 8.52E+01 G  
 
CE-139   F   4.8235E-01                                      1.38E+02             
                           165.85 4.824E-01  (  1.537E+00 9.56E+01 7.99E+01 G  
 
Ba-140   I   1.1375E+00                                      1.28E+01             
                           537.26-2.207E-01 %(P 5.301E+00 1.31E+03 2.44E+01 G  
                           162.66 6.464E+00 ?(  2.210E+01 1.02E+02 6.22E+00 G  
                           304.85 0.000E+00 -   7.369E+01 1.00E+03 4.29E+00 G  
 
La-140   I   9.3047E-01                                      1.28E+01             
                          1596.21 8.814E-01 ?(P 1.880E+00 9.76E+01 9.54E+01 G  
                           487.02 1.033E+00  (  4.003E+00 1.15E+02 4.55E+01 G  
                           328.76-2.564E+00 &   1.371E+01 1.60E+02 2.03E+01 G  
                           815.77-1.648E-01 & P 9.008E+00 1.39E+03 2.33E+01 G  
 
CE-141   I   8.1213E-01                                      3.25E+01             
                           145.44 8.121E-01 &(  4.325E+00 1.60E+02 4.82E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:53:46 AMPage 12
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191240.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-144   I   1.0914E-01                                      2.85E+02             
                           133.54 1.091E-01 %(  1.858E+01 5.07E+03 1.11E+01 G  
 
PM-144   C   1.9668E-01                                      3.63E+02             
                           696.54 8.551E-02 ?(P 1.433E+00 6.94E+02 9.90E+01 G  
                           618.06 3.077E-01 ?(  3.636E+00 3.49E+02 9.91E+01 G  
 
EU-152   F   2.8179E+00                                      4.94E+03             
                           121.78-1.480E+00 &(  4.473E+00 9.09E+01 2.86E+01 G  
                           344.29-2.858E-01 + P 1.025E+01 4.71E+02 2.65E+01 G  
                          1112.07 6.297E+00 ?(  1.832E+01 8.64E+01 1.36E+01 G  
                           778.92 6.239E+00 ?(  5.199E+00 3.93E+01 1.29E+01 G  
                           964.11 4.947E+00 ?(  2.370E+01 1.41E+02 1.46E+01 G  
                           244.69-5.408E+00 &   4.269E+01 2.36E+02 7.58E+00 G  
                          1408.00 1.385E-01 %   7.449E+00 2.23E+03 2.10E+01 GA 
 
EU-154   I   2.0933E+00                                      3.14E+03             
                           123.10 9.419E-01  (  2.736E+00 8.73E+01 4.08E+01 G  
                          1274.54 0.000E+00 -   4.857E+00 1.00E+03 3.52E+01 G  
                           723.36-3.980E+00 +   1.338E+01 1.00E+02 2.02E+01 G  
                           873.23 2.276E-01 % P 1.546E+01 1.90E+03 1.23E+01 G  
                          1004.77 2.982E+00  (  1.103E+01 1.08E+02 1.80E+01 G  
                           996.33 5.015E+00  (  1.306E+01 7.73E+01 1.06E+01 G  
 
EU-155   I  -2.3799E+00                                      1.81E+03             
                           105.31-2.380E+00 *(P 1.141E+01 6.77E+01 2.12E+01 G  
                            86.54-1.770E+00 &   1.021E+01 1.74E+02 3.07E+01 G  
 
HF-181   F   4.7031E-01                                      4.24E+01             
                           482.00-2.333E-01  (  2.710E+00 3.40E+02 8.05E+01 G  
                           133.02 8.994E-01 &(  4.684E+00 1.56E+02 4.33E+01 G  
                           345.83 2.996E+00 ?(P 1.565E+01 1.56E+02 1.51E+01 G  
                           136.30 0.000E+00 &   3.553E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F   8.2730E-01                                      1.14E+02             
                          1121.30 0.000E+00  (  9.012E+00 1.00E+03 3.49E+01 G  
                          1221.41-1.380E+00 + P 6.997E+00 1.17E+02 2.70E+01 G  
                          1189.05 2.610E+00  (P 6.385E+00 9.93E+01 1.62E+01 G  
 
Hg-203   F  -6.7546E-01                                      4.66E+01             
                           279.20-6.755E-01 &(P 1.873E+00 6.47E+01 8.15E+01 G  
 
TL-208   N   1.0904E+01                                      6.98E+02             
                           583.02 1.062E+01  (P 1.324E+00 8.72E+00 8.45E+01 G  
                           277.28 1.543E+01 + P 1.336E+01 3.62E+01 6.31E+00 G  
                           860.56 1.286E+01 ?(P 8.077E+00 3.03E+01 1.24E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:53:46 AMPage 13
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191240.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PM-146   C   5.8649E-01                                      2.02E+03             
                           453.88-2.076E-01 ?(  2.090E+00 4.14E+02 6.50E+01 G  
                           747.16 1.213E+00 ?(P 3.811E+00 1.32E+02 3.40E+01 G  
                           735.72 1.933E+00 *(  5.626E+00 1.23E+02 2.25E+01 G  
 
Y-88     F   1.3903E-01                                      1.07E+02             
                          1836.06 1.390E-01 ?(P 1.541E+00 4.56E+02 9.92E+01 G  
                           898.04-2.788E-01 + P 1.745E+00 2.36E+02 9.37E+01 G  
 
Cd-113m     -8.9626E+03                                      5.33E+03             
                           263.70-8.963E+03 &(  2.597E+04 8.70E+01 6.00E-03   K
 
Cf-251   T  -3.4633E-01                                      3.28E+05             
                           176.60-3.463E-01 ?(  6.334E+00 7.06E+02 1.70E+01 G  
                           227.00 5.873E+00 &   1.764E+01 1.22E+02 6.30E+00 GA 
 
Cf-249   T   6.2860E-01                                      1.28E+05             
                           387.95 6.286E-01 ?(  2.793E+00 1.32E+02 6.60E+01 G  
                           333.44-3.403E+00 +   1.780E+01 1.56E+02 1.55E+01 G  
 
Sn-126       5.6234E+00                                      3.65E+07             
                            87.57 3.585E+00 }   7.813E+00 2.49E+01 3.75E+01 GA 
                            64.28 5.623E+00 &(  2.096E+01 1.12E+02 9.70E+00 G  
                            86.94 9.199E-01 }   3.362E+01 4.27E+02 9.04E+00 GA 
 
PB-210   N   1.2259E+01                                      8.14E+03             
                            46.54 1.226E+01 &(P 5.569E+01 1.36E+02 4.25E+00 G  
 
PB-212   N   3.0862E+01                                      6.98E+02             
                           238.63 3.086E+01  (P 1.829E+00 4.24E+00 4.33E+01 G  
                           300.03 4.662E+01 + P 2.726E+01 2.07E+01 3.28E+00 GA 
 
PB-214   N   1.9229E+01                                      5.84E+05             
                           351.93 1.923E+01  (  2.185E+00 7.54E+00 3.76E+01 G  
                           295.09 2.580E+01 +   3.928E+00 8.12E+00 1.93E+01 G  
                           242.00 2.895E+01 +   1.318E+01 1.63E+01 7.43E+00 GA 
 
BI-207   C   3.2929E-01                                      1.18E+04             
                          1063.66 5.069E-01 ?(P 1.248E+00 1.00E+02 7.45E+01 G  
                           569.70 1.939E-01 ?(P 1.713E+00 2.55E+02 9.77E+01 G  
 
BI-212   N   4.4989E+01                                      6.98E+02             
                           727.17 4.499E+01  (  1.028E+01 1.50E+01 7.55E+00 G  
                           785.42 9.389E+01 &   7.019E+01 3.55E+01 1.28E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:53:46 AMPage 14
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191240.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
U-235    N   2.7283E+00                                      2.57E+11             
                           143.79 2.728E+00 ?(P 1.805E+01 1.98E+02 1.10E+01 G  
                           205.33-3.311E+00 + P 2.213E+01 3.04E+02 5.01E+00 G  
                           163.38-1.283E+00 & P 2.829E+01 9.93E+02 5.08E+00 G  
                           185.72 1.676E+00   P 2.209E+00 5.14E+01 5.40E+01 GA 
 
BI-214   N   2.0166E+01                                      5.84E+05             
                           609.31 2.017E+01  (P 2.214E+00 8.15E+00 4.61E+01 G  
                          1120.29 4.824E-01 % P 2.069E+01 1.23E+03 1.51E+01 G  
                          1764.49 2.542E+01 + P 5.088E+00 1.66E+01 1.54E+01 G  
 
BI-210M  T  -2.5681E-01                                      1.10E+09             
                           265.83-2.568E-01 ?(P 3.029E+00 4.81E+02 5.00E+01 G  
                           304.90 0.000E+00 +   1.129E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   3.0228E+01                                      2.10E+03             
                           911.07 2.666E+01 ?(  3.511E+00 1.02E+01 2.90E+01 G  
                           968.97 3.269E+01  (  4.290E+00 1.16E+01 1.75E+01 G  
                           338.32 3.527E+01  (  8.806E+00 1.41E+01 1.20E+01 G  
                            93.35-9.524E+00 -   5.253E+01 1.66E+02 5.56E+00 XA 
 
TH-227   N  -4.1063E+00                                      7.95E+03             
                           256.24-4.106E+00 &(P 1.795E+01 2.09E+02 7.00E+00 G  
                           235.97-4.047E+00 +   2.641E+01 1.96E+02 1.23E+01 G  
                            50.14-8.665E+00 + P 2.954E+01 9.03E+01 8.00E+00 G  
 
TH-229   N   1.1274E+00                                      2.68E+06             
                           193.51-9.784E+00 ?(  2.811E+01 1.13E+02 4.40E+00 G  
                           210.85 1.718E+01 ?(P 4.222E+01 1.01E+02 2.99E+00 G  
 
TH-234   N   1.8206E+01                                      1.63E+12             
                            92.59 1.162E+01  (P 2.053E+01 5.41E+01 5.58E+00 G  
                            63.29 2.787E+01  (P 3.404E+01 3.80E+01 3.81E+00 G  
 
PA-231   N   1.6189E+01                                      1.20E+07             
                           302.65 1.507E+01 ?(  1.076E+02 2.13E+02 2.88E+00 G  
                           300.07 1.750E+01  (  1.221E+02 2.08E+02 2.46E+00 G  
 
PA-233   C   1.0001E+00                                      7.82E+08             
                           312.01-2.389E-02 %(P 8.946E+00 3.81E+03 3.60E+01 G  
                           300.18 6.946E+00  (  4.907E+01 2.11E+02 6.20E+00 G  
 
PA-234   N   2.3417E+00                                      1.63E+12             
                           131.29 2.123E+00 ?(P 1.105E+01 1.56E+02 1.80E+01 G  
                           946.02 2.636E+00 ?(  6.078E+00 9.60E+01 1.34E+01 G  
                           569.47 0.000E+00 -   2.172E+01 1.00E+03 8.20E+00 G  
                           883.24-8.303E+00 +   2.440E+01 8.74E+01 9.60E+00 G  

                                 (Page 16 of 22)

Page 1402 of 1906



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:53:46 AMPage 15
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191240.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           880.53 1.081E+01 ?   3.225E+01 8.84E+01 6.00E+00 GA 
 
PA-234M  N   8.6125E+01                                      1.63E+12             
                          1001.00 1.763E+01 ?(P 1.827E+02 2.89E+02 8.37E-01 G  
                           766.41 2.811E+02 ?(  8.631E+02 9.15E+01 2.94E-01 G  
 
AM-241   T  -1.4861E+00                                      1.58E+05             
                            59.54-1.486E+00 &(P 6.700E+00 6.00E+01 3.59E+01 G  
 
Ir-192   F  -5.3327E-02                                      7.40E+01             
                           316.49-1.645E-01 ?(  1.882E+00 3.35E+02 8.70E+01 G  
                           468.06 1.337E-01 ?(  2.448E+00 7.46E+02 5.18E+01 G  
                           308.44 0.000E+00 &   1.005E+01 1.00E+03 3.18E+01 G  
 
Cs-136   F  -1.2925E-02                                      1.30E+01             
                           818.50-3.842E-01 &(  1.502E+00 1.65E+02 1.00E+02 G  
                          1048.07 4.512E-01 ?(  1.632E+00 1.04E+02 8.00E+01 G  
                           340.57-1.149E+00 +   5.862E+00 1.52E+02 4.69E+01 G  
 
Np-239   T   1.7345E+00                                      2.36E+00             
                           103.70-2.076E+00 &   9.970E+00 1.44E+02 2.40E+01 X  
                           106.13 1.735E+00  (  6.092E+00 1.05E+02 2.27E+01 G  
                            99.50-3.930E-01 %   1.951E+01 1.49E+03 1.50E+01 X  
 
Nd-147       3.7133E+00                                      1.11E+01             
                           531.00 3.713E+00 &(  8.367E+00 9.36E+01 1.30E+01 G  
                            91.10-1.885E+00 -   1.009E+01 1.61E+02 2.83E+01 G  
 
TL-210   N  -8.6221E-01                                      5.84E+05             
                           799.60-8.622E-01 ?(  2.509E+00 8.68E+01 9.90E+01 G  
                           296.00 5.377E-01 +   3.712E+00 2.06E+02 7.90E+01 G  
                          1313.00 2.511E+00 ?   5.270E+00 9.08E+01 2.10E+01 GA 
 
Kr-85    I   1.0415E+02                                      3.92E+03             
                           513.98 1.042E+02 ?(  5.493E+02 1.56E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.

                                 (Page 17 of 22)

Page 1403 of 1906



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:53:46 AMPage 16
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191240.An1             
                                                                                 
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       404.       -28.    -0.016    90.29  -8.665E+00  P
 AM-241      59.54       686.       -28.    -0.015    60.05  -1.486E+00  P
 BA-133      80.99      1538.       -38.    -0.021   147.95  -1.610E+00   
 EU-155      86.54      2243.       -39.    -0.022   173.70  -1.770E+00   
 Nd-147      91.10      1941.       -39.    -0.022   161.13  -1.885E+00   
 Gd-153      97.50      2108.       -39.    -0.022   167.05  -1.749E+00   
 Gd-153     103.20      1408.       -37.    -0.021   142.65  -2.286E+00   
 Np-239     103.70      1446.       -37.    -0.021   144.46  -2.076E+00   
 EU-155     105.31      1484.       -38.    -0.021    67.73  -2.380E+00  P
 Np-239     106.13       474.        30.     0.016   105.43   1.735E+00   
 EU-152     121.78       396.       -32.    -0.018    90.87  -1.480E+00   
 PA-234     131.29       938.        28.     0.016   156.22   2.123E+00  P
 HF-181     133.02       966.        28.     0.016   156.28   8.994E-01   
 U-235      143.79       853.        21.     0.012   198.12   2.728E+00  P
 CE-141     145.44       937.        27.     0.015   159.76   8.121E-01   
 Ba-140     162.66       342.        26.     0.014   102.48   6.464E+00   
 U-235      163.38       372.        -4.    -0.002   993.11  -1.283E+00  P
 CE-139     165.85       277.        25.     0.014    95.57   4.824E-01   
 Cf-251     176.60       191.        -4.    -0.002   706.47  -3.463E-01   
 U-235      185.72       218.        54.     0.030    51.38   1.676E+00  P
 TH-229     193.51       220.       -25.    -0.014   112.78  -9.784E+00   
 U-235      205.33       159.        -9.    -0.005   303.61  -3.311E+00  P
 TH-229     210.85       200.        28.     0.016   100.94   1.718E+01  P
 Cf-251     227.00       136.        19.     0.011   122.34   5.873E+00   
 TH-227     235.97      1166.       -25.    -0.014   195.75  -4.047E+00   
 EU-152     244.69      1093.       -20.    -0.011   236.50  -5.408E+00   
 TH-227     256.24       144.       -13.    -0.007   208.53  -4.106E+00  P
 Cd-113m    263.70       216.       -25.    -0.014    86.96  -8.963E+03   
 BI-210M    265.83       201.        -6.    -0.003   480.77  -2.568E-01  P
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:53:46 AMPage 17
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191240.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Hg-203     279.20       188.       -24.    -0.013    64.70  -6.755E-01  P
 I-131      284.30        96.        -6.    -0.003   322.32  -2.269E+00   
 TL-210     296.00       659.        18.     0.010   206.23   5.377E-01   
 PA-231     300.07       677.        18.     0.010   208.44   1.750E+01   
 PA-233     300.18       695.        18.     0.010   211.09   6.946E+00   
 PA-231     302.65       713.        18.     0.010   213.45   1.507E+01   
 Ir-192     316.49       178.        -6.    -0.003   335.29  -1.645E-01   
 CR-51      320.08       145.        20.     0.011    88.53   5.100E+00   
 La-140     328.76       500.       -20.    -0.011   159.78  -2.564E+00   
 Cf-249     333.44       480.       -20.    -0.011   156.18  -3.403E+00   
 Cs-136     340.57       460.       -20.    -0.011   152.33  -1.149E+00   
 EU-152     344.29       441.        -3.    -0.002   470.98  -2.858E-01  P
 HF-181     345.83       327.        17.     0.009   155.51   2.996E+00  P
 BA-133     356.00       396.       -20.    -0.011   143.59  -8.873E-01   
 I-131      364.48        48.        15.     0.008    94.04   5.191E-01   
 BA-133     383.84       145.        17.     0.009   102.83   5.617E+00   
 Cf-249     387.95       162.        14.     0.008   131.71   6.286E-01   
 SN-113     391.69       162.         9.     0.005   197.28   4.328E-01  P
 AG-108M    433.94        35.        25.     0.014    51.43   9.107E-01   
 PM-146     453.88        65.        -4.    -0.002   414.45  -2.076E-01   
 Ir-192     468.06        53.         2.     0.001   746.38   1.337E-01   
 BE-7       477.60       143.       -17.    -0.009   104.20  -5.579E+00   
 HF-181     482.00       160.        -5.    -0.003   339.75  -2.333E-01   
 La-140     487.02       107.        13.     0.007   114.67   1.033E+00   
 RU-103     497.05        48.        -3.    -0.001   532.02  -1.065E-01   
 RH-106     511.86        98.        83.     0.046    20.12   1.544E+01   
 Kr-85      513.98       169.        12.     0.007   155.90   1.042E+02   
 Nd-147     531.00        30.        13.     0.007    93.61   3.713E+00   
 CS-134     563.24        52.       -17.    -0.009   108.01  -8.151E+00  P
 CS-134     569.32        72.        -6.    -0.003   223.05  -1.451E+00   
 BI-207     569.70        68.         5.     0.003   255.08   1.939E-01  P
 SB-124     602.73       269.         7.     0.004   334.67   3.018E-01   
 CS-134     604.71       276.         7.     0.004   338.61   3.049E-01   
 RU-103     610.30       283.         7.     0.004   341.93   5.230E+00   
 AG-108M    614.28       290.         7.     0.004   345.44   3.371E-01   
 PM-144     618.06       297.         7.     0.004   348.93   3.077E-01   
 RH-106     621.92       359.        11.     0.006   242.64   4.890E+00   
 I-131      636.97        28.        10.     0.005    84.37   6.000E+00  P
 AG-110M    657.76        79.        -9.    -0.005   146.08  -4.268E-01   
 CS-137     661.66        92.        -4.    -0.002   298.67  -2.427E-01  P
 PM-144     696.54        33.         2.     0.001   693.95   8.551E-02  P
 NB-94      702.63        24.        11.     0.006    97.00   5.504E-01  P
 SB-124     722.79       160.       -18.    -0.010   102.05  -8.251E+00   
 AG-108M    722.94       142.       -18.    -0.010    96.45  -9.822E-01   
 ZR-95      724.20        60.        13.     0.007    90.29   1.432E+00   
 PM-146     735.72        23.         9.     0.005   123.02   1.933E+00   
 PM-146     747.16        24.         8.     0.005   131.80   1.213E+00  P
 ZR-95      756.73        19.         7.     0.004   135.12   6.687E-01  P
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:53:46 AMPage 18
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191240.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M    763.94        92.       -21.    -0.011    69.86  -4.771E+00   
 NB-95      765.79       114.       -21.    -0.012    45.64  -1.100E+00  P
 PA-234M    766.41        98.        16.     0.009    91.50   2.811E+02   
 EU-152     778.92         5.        15.     0.009    39.31   6.239E+00   
 CS-134     795.87        71.        15.     0.008    82.38   9.519E-01   
 TL-210     799.60        87.       -16.    -0.009    86.85  -8.622E-01   
 CS-134     801.95        71.        15.     0.008    82.53   9.453E+00   
 CO-58      810.78        48.        -9.    -0.005   110.31  -5.110E-01   
 Cs-136     818.50        28.        -7.    -0.004   164.75  -3.842E-01   
 MN-54      834.85        28.        -2.    -0.001   565.69  -1.116E-01   
 Co-56      846.77        19.         7.     0.004   135.42   3.996E-01  P
 NB-94      871.10        28.        -4.    -0.002   285.04  -2.316E-01   
 PA-234     880.53        43.        11.     0.006    88.41   1.081E+01   
 PA-234     883.24        64.       -14.    -0.008    87.44  -8.303E+00   
 AG-110M    884.68        56.        -4.    -0.002   249.17  -2.968E-01  P
 Sc-46      889.28        48.        11.     0.006    93.95   6.492E-01  P
 Y-88       898.04        28.        -4.    -0.002   236.46  -2.788E-01  P
 AG-110M    937.49        41.        -7.    -0.004   156.58  -1.199E+00  P
 PA-234     946.02         5.         6.     0.003    95.97   2.636E+00   
 EU-152     964.11       126.        11.     0.006   141.33   4.947E+00   
 PA-234M   1001.00        20.         2.     0.001   288.79   1.763E+01  P
 Co-56     1037.84        20.        -6.    -0.003   107.62  -2.904E+00  P
 Cs-136    1048.07        13.         5.     0.003   103.83   4.512E-01   
 RH-106    1050.36        19.        -1.    -0.001   668.99  -4.348E+00  P
 BI-207    1063.66         5.         6.     0.003   100.40   5.069E-01  P
 Ga-68     1077.40        10.         3.     0.002   238.82   7.440E+00   
 EU-152    1112.07        48.        12.     0.007    86.41   6.297E+00   
 ZN-65     1115.55        82.        -4.    -0.002   318.83  -5.739E-01   
 Sc-46     1120.55        80.        -2.    -0.001   637.70  -1.421E-01  P
 Ta-182    1189.05         6.         6.     0.003    99.32   2.610E+00  P
 Ta-182    1221.41        22.        -5.    -0.003   117.41  -1.380E+00  P
 Co-56     1238.28        11.        19.     0.011    44.63   2.285E+00   
 NA-22     1274.53        11.         5.     0.003   145.77   4.272E-01   
 TL-210    1313.00         5.         6.     0.004    90.79   2.511E+00   
 CO-60     1332.50         3.         6.     0.003    58.69   4.972E-01  P
 AG-110M   1384.30         0.        11.     0.006    30.15   3.894E+00   
 K-40      1460.83       158.       -15.    -0.008    29.82  -1.259E+01  P
 La-140    1596.21        11.         9.     0.005    97.62   8.814E-01  P
 SB-124    1690.98         6.         2.     0.001   248.05   5.000E-01   
 Co-56     1771.35        47.        -7.    -0.004   140.24  -4.960E+00   
 Y-88      1836.06         6.         1.     0.001   455.96   1.390E-01  P
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:53:46 AMPage 19
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191240.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -5.5793E+00   -5.5794E+00    1.042E+02%                1.95E+01
 NA-22  #A    4.2723E-01    4.2723E-01    1.458E+02%                1.44E+00
 K-40   #A   -1.2592E+01   -1.2592E+01    2.982E+01%                5.18E+01
 Sc-46  #A    6.4916E-01    6.4916E-01    9.395E+01%                2.06E+00
 CR-51  #A    5.0997E+00    5.0998E+00    8.853E+01%                1.51E+01
 MN-54  #A   -1.1164E-01   -1.1164E-01    5.657E+02%                1.53E+00
 FE-59  #     1.3724E+00    1.3725E+00    3.015E+01%                9.20E-01
 Co-56  #A    1.1500E+00    1.1500E+00    4.463E+01%                1.30E+00
 CO-57  #A   -9.1398E-03   -9.1398E-03    4.224E+03%                1.31E+00
 CO-58  #A   -5.1098E-01   -5.1098E-01    1.103E+02%                1.92E+00
 CO-60  #A    4.9720E-01    4.9720E-01    5.869E+01%                9.00E-01
 ZN-65  #A   -5.7390E-01   -5.7390E-01    3.188E+02%                6.34E+00
 NB-94  #A    5.5036E-01    5.5036E-01    9.700E+01%                1.25E+00
 ZR-95  #A    1.0103E+00    1.0103E+00    8.126E+01%                2.17E+00
 NB-95  #A   -1.0996E+00   -1.0996E+00    4.564E+01%                2.72E+00
 RU-103 #A   -1.0654E-01   -1.0654E-01    5.320E+02%                1.39E+00
 RH-106 #A    4.8901E+00    4.8901E+00    2.426E+02%                4.00E+01
 AG-108M#A    9.1067E-01    9.1067E-01    5.143E+01%                1.08E+00
 AG-110M#A    7.5301E-01    7.5301E-01    3.015E+01%                3.02E+00
 SN-113 #A    4.3284E-01    4.3284E-01    1.973E+02%                2.90E+00
 SB-124 #A    3.6667E-01    3.6667E-01    2.083E+02%                3.42E+00
 SB-125 #A   -2.1352E+00   -2.1352E+00    8.973E+01%                4.71E+00
 I-131  #A    9.6123E-01    9.6131E-01    6.317E+01%                1.21E+00
 Gd-153 #A   -1.7495E+00   -1.7495E+00    1.670E+02%                9.71E+00
 Ga-68  #A    7.3414E+00    7.4396E+00    2.388E+02%                4.33E+01
 Tc-99m #A    0.0000E+00    0.0000E+00    1.000E+03%                2.44E+00
 BA-133 #A   -8.8725E-01   -8.8725E-01    1.436E+02%                4.27E+00
 CS-134 #A    1.7360E+00    1.7360E+00    5.830E+01%                2.63E+00
 CS-137 #A   -2.4267E-01   -2.4267E-01    2.987E+02%                2.56E+00
 CE-139 #A    4.8235E-01    4.8235E-01    9.557E+01%                1.54E+00
 Ba-140 #A    1.1375E+00    1.1375E+00    1.025E+02%                5.30E+00
 La-140 #A    9.3042E-01    9.3047E-01    7.530E+01%                1.88E+00
 CE-141 #A    8.1211E-01    8.1213E-01    1.598E+02%                4.32E+00
 CE-144 #A    1.0914E-01    1.0914E-01    5.074E+03%                1.86E+01
 PM-144 #A    1.9668E-01    1.9668E-01    3.489E+02%                1.43E+00
 EU-152 #A    2.8179E+00    2.8179E+00    3.931E+01%                4.47E+00
 EU-154  A    2.0933E+00    2.0933E+00    5.298E+01%                2.74E+00
 EU-155 #A   -2.3799E+00   -2.3799E+00    6.773E+01%                1.14E+01
 HF-181 #A    4.7031E-01    4.7031E-01    1.350E+02%                2.71E+00
 Ta-182 #A    8.2730E-01    8.2730E-01    9.932E+01%                9.01E+00
 Hg-203 #A   -6.7546E-01   -6.7546E-01    6.470E+01%                1.87E+00
 TL-208       1.0904E+01    1.0904E+01    8.724E+00%                1.32E+00
 PM-146 #A    5.8649E-01    5.8649E-01    1.230E+02%                2.09E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:53:46 AMPage 20
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191240.An1             
                                                                                 
 Y-88   #A    1.3903E-01    1.3903E-01    4.560E+02%                1.54E+00
 Cd-113m#A   -8.9626E+03   -8.9626E+03    8.696E+01%                2.60E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                7.90E+01
 Cf-251 #A   -3.4633E-01   -3.4633E-01    7.065E+02%                6.33E+00
 Cf-249 #A    6.2860E-01    6.2860E-01    1.317E+02%                2.79E+00
 Sn-126 #A    5.6234E+00    5.6234E+00    1.119E+02%                2.10E+01
 PB-210 #A    1.2259E+01    1.2259E+01    1.355E+02%                5.57E+01
 PB-212       3.0862E+01    3.0862E+01    4.240E+00%                1.83E+00
 PB-214       1.9229E+01    1.9229E+01    7.541E+00%                2.18E+00
 BI-207 #A    3.2929E-01    3.2929E-01    1.004E+02%                1.25E+00
 BI-212       4.4989E+01    4.4989E+01    1.502E+01%                1.03E+01
 U-235  #A    2.7283E+00    2.7283E+00    1.981E+02%                1.80E+01
 BI-214       2.0166E+01    2.0166E+01    8.146E+00%                2.21E+00
 BI-210M#A   -2.5681E-01   -2.5681E-01    4.808E+02%                3.03E+00
 AC-228       3.0228E+01    3.0228E+01    6.966E+00%                3.51E+00
 TH-227 #A   -4.1063E+00   -4.1063E+00    2.085E+02%                1.79E+01
 TH-229 #A    1.1274E+00    1.1274E+00    7.568E+01%                2.81E+01
 TH-234  A    1.8206E+01    1.8206E+01    3.306E+01%                2.05E+01
 PA-231 #A    1.6189E+01    1.6189E+01    1.492E+02%                1.08E+02
 PA-233 #A    1.0001E+00    1.0001E+00    2.111E+02%                8.95E+00
 PA-234 #A    2.3417E+00    2.3417E+00    9.167E+01%                1.11E+01
 PA-234M#A    8.6125E+01    8.6125E+01    9.150E+01%                1.83E+02
 AM-241 #A   -1.4861E+00   -1.4861E+00    6.005E+01%                6.70E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.20E+01
 Ir-192 #A   -5.3327E-02   -5.3327E-02    3.353E+02%                1.88E+00
 Cs-136 #A   -1.2924E-02   -1.2925E-02    9.737E+01%                1.50E+00
 Np-239 #A    1.7341E+00    1.7345E+00    1.054E+02%                6.09E+00
 Nd-147 #A    3.7131E+00    3.7133E+00    9.361E+01%                8.37E+00
 TL-210 #A   -8.6221E-01   -8.6221E-01    8.685E+01%                2.51E+00
 Kr-85  #A    1.0415E+02    1.0415E+02    1.559E+02%                5.49E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.5 to  2000.0 keV)     1.746E+02  Bq/Sample     
 Total Decayed Activity (   37.5 to  2000.0 keV) 1.7458418E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 5_Gamma_20191207 
-----------------------------------------------------------------------------                      
   Sample Description: 430266_Gamma_160-34268-A-6-B 
             Detector: Detector # 5       
             Batch ID: 430266                 
    Work Order Number: Gamma   
           Lot Number: 160-34268-A-6-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 08:24        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 08:24:27     Real Time: 1809   sec
        Analysis Time: 6/20/2019 08:55        Dead Time: 0.49   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 5_Soil_TunaCan.Clb
  Efficiency Cal Desc: 5_Soil_TunaCan_90099_032612
  Efficiency Cal Date: 3/27/2012 17:20
      Energy Cal Date: 2/28/2012 19:35                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 5_2019-06-08_1451.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       9.747E+00           92.7     9.036E+00    9.050E+00    3.014E+01
NA-22     -1.554E+00           75.0     1.165E+00    1.168E+00    3.883E+00
K-40       1.333E+02           11.0     1.468E+01    1.619E+01    2.196E+01
Sc-46     -8.248E-01          165.1     1.362E+00    1.362E+00    4.610E+00
CR-51      6.559E+00          140.1     9.186E+00    9.192E+00    3.074E+01
MN-54     -2.214E+00           57.8     1.280E+00    1.285E+00    4.408E+00
FE-59      3.342E-01           99.3     3.318E-01    3.322E-01    6.324E+00
Co-56      7.117E-01          180.1     1.282E+00    1.282E+00    2.960E+00
CO-57      0.000E+00         1.#INF     4.288E-01    4.288E-01    2.980E+00
CO-58     -1.545E+00           87.5     1.351E+00    1.354E+00    4.506E+00
CO-60     -1.686E+00          148.6     2.505E+00    2.507E+00    3.715E+00
ZN-65     -1.280E+00          447.7     5.728E+00    5.729E+00    1.928E+01
NB-94     -2.618E-01          144.6     3.785E-01    3.787E-01    2.841E+00
ZR-95      1.395E+00           85.8     1.196E+00    1.198E+00    5.175E+00
NB-95      0.000E+00         1.#INF     5.670E-01    5.671E-01    5.746E+00
RU-103    -6.789E-01          174.5     1.185E+00    1.185E+00    2.917E+00
RH-106     2.105E+01           79.6     1.676E+01    1.680E+01    1.215E+02
AG-108M    3.346E-01          339.9     1.137E+00    1.137E+00    2.810E+00
AG-110M    4.027E+00           29.6     1.191E+00    1.208E+00    6.079E+00
SN-113     1.638E+00          111.1     1.820E+00    1.822E+00    6.067E+00
SB-124     2.482E-02           62.8     1.558E-02    1.563E-02    1.228E+01
SB-125     3.538E+00           71.3     2.522E+00    2.528E+00    9.685E+00
I-131     -2.361E-01          483.3     1.141E+00    1.141E+00    2.945E+00
Gd-153    -1.956E-01           81.0     1.584E-01    1.588E-01    9.574E+00
Ga-68      5.961E+00          922.4     5.498E+01    5.498E+01    1.243E+02
Tc-99m     8.473E-01          130.2     1.103E+00    1.104E+00    3.661E+00
BA-133    -1.607E+00          271.9     4.371E+00    4.372E+00    1.452E+01
CS-134     1.298E+00           83.7     1.087E+00    1.089E+00    3.802E+00
CS-137    -5.536E-02         2414.6     1.337E+00    1.337E+00    4.582E+00
CE-139     1.046E+00          108.6     1.136E+00    1.140E+00    3.770E+00
Ba-140     8.033E-01          518.3     4.163E+00    4.163E+00    1.040E+01
La-140     4.149E+00           33.5     1.390E+00    1.407E+00    2.714E+00
CE-141     1.361E+00          146.1     1.988E+00    1.989E+00    6.605E+00
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CE-144     6.441E+00          130.5     8.403E+00    8.409E+00    2.789E+01
PM-144    -1.143E+00           32.1     3.671E-01    3.719E-01    2.916E+00
EU-152     6.651E+00           49.7     3.306E+00    3.325E+00    8.845E+00
EU-154     1.993E+00           58.1     1.159E+00    1.164E+00    6.014E+00
EU-155    -3.495E+00           93.8     3.280E+00    3.285E+00    1.724E+01
HF-181     6.466E-01          128.8     8.329E-01    8.336E-01    4.431E+00
Ta-182     4.772E+00           89.0     4.245E+00    4.252E+00    2.741E+01
Hg-203     2.529E-01          457.4     1.157E+00    1.157E+00    3.890E+00
TL-208     7.657E+00           17.2     1.314E+00    1.373E+00    2.575E+00
PM-146     7.190E-01          229.0     1.647E+00    1.647E+00    4.144E+00
Y-88       1.043E+00           88.0     9.172E-01    9.191E-01    2.515E+00
Cd-113m   -1.446E+02         9944.4     1.438E+04    1.438E+04    4.854E+04
Cd-109     1.036E+01          590.3     6.113E+01    6.113E+01    2.025E+02
Cf-251    -4.431E+00          122.1     5.411E+00    5.425E+00    1.435E+01
Cf-249    -1.695E+00          105.6     1.790E+00    1.792E+00    5.961E+00
Sn-126    -1.217E+01          117.0     1.424E+01    1.426E+01    4.720E+01
PB-210     1.815E+02           14.6     2.650E+01    2.856E+01    7.035E+01
PB-212     2.424E+01            7.0     1.699E+00    2.312E+00    4.240E+00
PB-214     2.509E+02            2.0     4.975E+00    1.395E+01    5.423E+00
BI-207     3.356E-01          495.0     1.661E+00    1.661E+00    3.800E+00
BI-212    -5.048E-01         3007.2     1.518E+01    1.518E+01    5.215E+01
U-235      2.159E+01           29.7     6.413E+00    6.507E+00    1.613E+01
BI-214     2.432E+02            2.3     5.678E+00    1.385E+01    4.664E+00
BI-210M    1.415E+00          128.8     1.822E+00    1.823E+00    4.628E+00
AC-228     2.929E+01           11.4     3.334E+00    3.653E+00    7.775E+00
TH-227     8.795E+00          103.7     9.118E+00    9.134E+00    4.375E+01
TH-229    -2.184E+01          101.1     2.208E+01    2.215E+01    5.848E+01
TH-234     2.076E+02            6.2     1.277E+01    1.723E+01    3.443E+01
PA-231     5.577E+00          624.4     3.483E+01    3.483E+01    2.597E+02
PA-233     0.000E+00         1.#INF     1.439E+00    1.439E+00    2.131E+01
PA-234     7.229E+00           69.8     5.048E+00    5.061E+00    1.663E+01
PA-234M    1.639E+02          118.3     1.940E+02    1.941E+02    6.264E+02
AM-241     2.939E+00          115.7     3.402E+00    3.405E+00    9.513E+00
Np-237    -7.217E+00          250.3     1.806E+01    1.807E+01    5.978E+01
Ir-192     6.969E-01           97.3     6.778E-01    6.790E-01    3.649E+00
Cs-136     3.699E-01          392.9     1.453E+00    1.453E+00    4.942E+00
Np-239    -3.259E+00          146.2     4.763E+00    4.767E+00    1.580E+01
Nd-147    -1.075E+00          806.7     8.671E+00    8.671E+00    2.156E+01
TL-210     1.105E+00           98.6     1.090E+00    1.092E+00    3.560E+00
Kr-85     -3.514E+00         7689.7     2.702E+02    2.702E+02    9.187E+02
-----------------------------------------------------------------------------
Total      1.389E+03

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:55:03 AMPage  1
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191207.An1             
                                                                                 
 Sample description                                             
      430266_Gamma_160-34268-A-6-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_Gamma_20191207.An1

 Acquisition information
        Start time:                 6/20/2019 8:24:27 AM
        Live time:               1800
        Real time:               1809
        Dead time:                  0.49 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:55:03 AMPage  2
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191207.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 8:24:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2019-06-08_1451.PBC
                                                 6/8/2019 2:51:28 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   35 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1499

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.61      248.  14.60   0.79  1.793E-02    46.54   4.250  1.815E+02 PB210 
    53.26      126.  32.06   0.61  2.195E-02
    59.54       48. 115.74   0.80  2.533E-02    59.54  35.900    PBC<MDA AM241 
    63.33      541.  11.28   0.84  2.714E-02    63.29   3.810  2.906E+02 TH234 
    74.80      896.   5.80   0.81  3.151E-02
    77.07     1673.   3.41   0.81  3.218E-02
    79.19       88.  48.00   0.82  3.276E-02
    81.12       51.  81.24   0.82  3.324E-02    80.99  34.060    PBC<MDA BA133 
    83.80      241.  17.64   0.82  3.383E-02
    87.08      425.   9.91   0.83  3.446E-02    86.49  13.100  5.253E+01 Np237 
                                                86.54  30.700  2.241E+01 EU155 
                                                86.94   9.040  7.595E+01 Sn126 
                                                87.57  37.500  1.825E+01 Sn126 
    88.03       24. 590.29   0.83  3.462E-02    88.04   3.790    PBC<MDA Cd109 
    89.82      221.  17.62   0.83  3.490E-02
    92.58      736.   6.15   0.83  3.527E-02    92.59   5.584  2.075E+02 TH234 
                                                93.35   5.561  2.078E+02 AC228 
    99.50       48. 107.82   0.84  3.592E-02    99.50  15.000    PBC<MDA Np239 
   103.20       44. 117.57   0.84  3.612E-02   103.20  21.800    PBC<MDA Gd153 
   103.70       44. 120.53   0.84  3.614E-02   103.70  24.000    PBC<MDA Np239 
   121.78       21. 234.62   0.86  3.584E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  3.775E-01 CO57  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:55:03 AMPage  3
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191207.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   131.29       45. 127.33   0.87  3.509E-02   131.29  18.000    PBC<MDA PA234 
   133.02       45. 128.81   0.87  3.492E-02   133.02  43.300    PBC<MDA HF181 
   133.54       45. 130.46   0.87  3.487E-02   133.54  11.090    PBC<MDA CE144 
   136.30       16. 369.52   0.88  3.458E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  2.403E+00 CO57  
   140.51       45. 130.17   0.88  3.411E-02   140.51  89.300    PBC<MDA Tc99m 
   143.63      144.  29.70   1.06  3.371E-02   143.79  10.960  2.159E+01 U235  
   145.44       40. 146.06   0.88  3.351E-02   145.44  48.200    PBC<MDA CE141 
   165.85       47. 108.59   0.91  3.133E-02   165.85  79.900    PBC<MDA CE139 
   185.99     1028.   5.11   1.15  2.850E-02   185.72  54.000  3.705E+01 U235  
   205.13       13. 337.56   0.94  2.626E-02   205.33   5.010    PBC<MDA U235  
   236.02       34. 198.65   0.98  2.341E-02   235.97  12.300    PBC<MDA TH227 
   238.72      438.   7.00   0.98  2.319E-02   238.63  43.300  2.425E+01 PB212 
   242.03      840.   4.25   0.98  2.293E-02   242.00   7.430  2.741E+02 PB214 
   244.69       35. 196.91   0.98  2.272E-02   244.69   7.580    PBC<MDA EU152 
   256.24       35. 103.68   1.00  2.186E-02   256.24   7.000    PBC<MDA TH227 
   259.10       95.  30.72   1.26  2.166E-02
   265.83       27. 128.77   1.00  2.121E-02   265.83  50.000    PBC<MDA BI210M
   279.20        8. 457.36   1.02  2.036E-02   279.20  81.460    PBC<MDA Hg203 
   295.26     1662.   3.40   1.10  1.944E-02   295.09  19.300  2.460E+02 PB214 
                                               296.00  79.000  6.025E+01 TL210 
   300.07       10. 747.98   1.04  1.918E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.211E+01 PA231 
                                               300.18   6.200  4.805E+00 PA233 
   300.27       64.  32.19   1.13  1.918E-02   300.03   3.280  5.680E+01 PB212 
                                               300.07   2.460  7.574E+01 PA231 
                                               300.18   6.200    PBC<MDA PA233 
   320.08       21. 140.05   1.06  1.818E-02   320.08   9.940    PBC<MDA CR51  
   328.06       50.  42.97   0.50  1.781E-02   328.76  20.300    PBC<MDA La140 
   338.56      106.  20.50   0.78  1.735E-02   338.32  12.010  2.805E+01 AC228 
   351.99     2881.   2.05   1.16  1.680E-02   351.93  37.600  2.534E+02 PB214 
   383.84       12. 281.61   1.12  1.563E-02   383.84   8.940    PBC<MDA BA133 
   391.31       29. 111.13   1.12  1.537E-02   391.69  64.000    PBC<MDA SN113 
   433.94        8. 339.85   1.16  1.411E-02   433.94  90.480    PBC<MDA AG108M
   453.88        5. 534.21   1.18  1.360E-02   453.88  65.000    PBC<MDA PM146 
   463.37       26.  94.51   1.19  1.336E-02   463.37  10.470    PBC<MDA SB125 
   468.06       26.  97.26   1.20  1.325E-02   468.06  51.750    PBC<MDA Ir192 
   477.60       24.  92.70   1.20  1.303E-02   477.60  10.520    PBC<MDA BE7   
   487.02       25.  95.00   1.21  1.282E-02   487.02  45.500    PBC<MDA La140 
   511.86       89.  27.26   2.48  1.230E-02   511.86  20.000  2.014E+01 RH106 
   537.26        4. 518.25   1.26  1.181E-02   537.26  24.390    PBC<MDA Ba140 
   569.32        3. 474.93   1.29  1.125E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.807E+00 PA234 
                                               569.70  97.740  1.516E-01 BI207 
   583.07      128.  17.17   2.09  1.103E-02   583.02  84.500  7.657E+00 TL208 
   609.42     2141.   2.33   1.29  1.063E-02   609.31  46.090  2.427E+02 BI214 
                                               610.30   5.750  1.948E+03 RU103 
   618.06       20. 340.89   1.33  1.051E-02   618.06  99.100    PBC<MDA PM144 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:55:03 AMPage  4
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191207.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   621.92       18. 380.37   1.33  1.045E-02   621.92   9.930    PBC<MDA RH106 
   635.89       18.  71.27   1.34  1.026E-02   635.89  11.310    PBC<MDA SB125 
   724.20       23.  85.76   1.42  9.202E-03   724.20  44.150    PBC<MDA ZR95  
   747.16        8. 229.03   1.44  8.965E-03   747.16  34.000    PBC<MDA PM146 
   766.60       22. 118.33   1.45  8.776E-03   766.41   0.294    PBC<MDA PA234M
   768.31      238.   9.93   1.35  8.757E-03
   778.92       33.  49.71   1.46  8.657E-03   778.92  12.940    PBC<MDA EU152 
   785.58       74.  20.22   0.71  8.596E-03   785.42   1.280  3.729E+02 BI212 
   795.87       18.  83.73   1.48  8.503E-03   795.87  85.530    PBC<MDA CS134 
   799.60       16.  98.64   1.48  8.469E-03   799.60  98.960    PBC<MDA TL210 
   818.50        6. 392.92   1.50  8.305E-03   818.50 100.000    PBC<MDA Cs136 
   846.77       10. 180.10   1.52  8.072E-03   846.77  99.935    PBC<MDA Co56  
   860.31       43.  26.21   2.62  7.963E-03   860.56  12.420  2.415E+01 TL208 
   873.23       13. 115.49   1.54  7.866E-03   873.23  12.270    PBC<MDA EU154 
   880.53       19.  87.80   1.54  7.812E-03   880.53   6.000    PBC<MDA PA234 
   883.24       19.  93.60   1.55  7.791E-03   883.24   9.600    PBC<MDA PA234 
   898.04       17.  96.61   1.56  7.684E-03   898.04  93.700    PBC<MDA Y88   
   911.37       99.  16.95   0.80  7.589E-03   911.07  29.000  2.489E+01 AC228 
   946.02       12. 137.51   1.60  7.355E-03   946.02  13.400    PBC<MDA PA234 
   969.52       85.  21.26   2.04  7.209E-03   968.97  17.460  3.744E+01 AC228 
  1001.29       52.  22.22   1.61  7.013E-03  1001.00   0.837    PBC<MDA PA234M
  1004.77       16.  92.07   1.64  6.992E-03  1004.77  18.010    PBC<MDA EU154 
  1050.36       18.  79.63   1.67  6.736E-03  1050.36   1.560    PBC<MDA RH106 
  1063.66        3. 494.97   1.68  6.666E-03  1063.66  74.500    PBC<MDA BI207 
  1077.40        2. 922.41   1.69  6.594E-03  1077.40   3.300    PBC<MDA Ga68  
  1089.14        4. 125.58   0.00  6.534E-03
  1120.37      464.   5.34   1.59  6.381E-03  1120.29  15.100  2.678E+02 BI214 
                                              1120.55  99.987  4.044E+01 Sc46  
                                              1121.30  34.900  1.159E+02 Ta182 
  1189.05       13.  96.69   1.77  6.069E-03  1189.05  16.200    PBC<MDA Ta182 
  1221.41       11. 156.46   1.79  5.934E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.08      169.  10.99   1.17  5.866E-03  1238.28  66.070  2.426E+01 Co56  
  1291.60       13. 102.72   1.84  5.661E-03  1291.60  43.200    PBC<MDA FE59  
  1313.00        9. 163.81   1.85  5.583E-03  1313.00  21.000    PBC<MDA TL210 
  1384.30       37.  29.57   1.90  5.340E-03  1384.30  24.290  1.585E+01 AG110M
  1408.00       62.  21.26   1.91  5.264E-03  1408.00  21.005  3.098E+01 EU152 
  1461.03      131.  11.01   1.68  5.103E-03  1460.83  10.670  1.333E+02 K40   
  1596.53       34.  33.51   2.02  4.736E-03  1596.21  95.400  4.149E+00 La140 
  1690.98       10.  83.54   2.08  4.511E-03  1690.98  47.790    PBC<MDA SB124 
  1764.87      295.   5.86   2.11  4.351E-03  1764.49  15.400  2.446E+02 BI214 
  1836.06        6. 147.05   2.15  4.208E-03  1836.06  99.200    PBC<MDA Y88   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:55:03 AMPage  5
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191207.An1             
                                                                                 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   212.58    53.26       502.       126. 5.739E+03   32.06   0.610  -      s 
   298.83    74.81       902.       896. 2.843E+04    5.80   0.813  -       D
   307.92    77.08       788.      1673. 5.199E+04    3.41   0.815  -       D
   316.41    79.20       844.        88. 2.681E+03   47.97   0.817  -      sD
   324.15    81.13       815.        52. 1.550E+03   79.63   0.819  -      sc
   334.87    83.81       784.       242. 7.147E+03   17.59   0.822  -       D
   348.00    87.09       743.       407. 1.180E+04   10.70   0.825  -      sD
   358.98    89.84       653.       220. 6.310E+03   17.74   0.828  -      sD
  1036.56   259.10       229.        95. 4.401E+03   30.72   1.260  -      s 
  1312.55   328.06       130.        50. 2.807E+03   42.97   0.505  -      sM
  3074.73   768.31        74.       211. 2.408E+04    8.97   1.455  -       D
  3143.04   785.58        31.        74. 8.648E+03   20.07   0.711  -      s 
  4357.00  1089.14        12.         4. 6.632E+02  125.58   0.000  -      sc
  4952.42  1238.08        25.       169. 2.886E+04   10.99   1.168  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.97    46.61       403.       248.     0.138    14.60   0.794 
 TH-227    200.11    50.14      1511.       -46.    -0.025   121.53   0.787 
 AM-241    237.72    59.54      1078.        48.     0.027   115.74   0.797s
 TH-234    252.90    63.33       958.       541.     0.300    11.28   0.836s
 Sn-126    256.71    64.28      2320.       -59.    -0.033   117.01   0.802 
 BA-133    323.61    80.99     10762.       -59.    -0.033    88.67   0.819s
 Np-237    345.63    86.49     10676.       -58.    -0.032   250.29   0.825s
 EU-155    345.84    86.54     10617.       -58.    -0.032   249.61   0.825s
 Sn-126    347.43    86.94     10559.       -58.    -0.032   248.85   0.825 
 Sn-126    349.95    87.57     10500.       -59.    -0.033   247.93   0.826 
 Cd-109    351.83    88.04     10410.        24.     0.014   590.29   0.826s
 Nd-147    364.08    91.10     10434.         0.     0.000  1000.00   0.829s
 TH-234    370.05    92.59       656.       736.     0.409     6.15   0.831D
 AC-228    373.09    93.35     10447.        58.     0.032   247.94   0.832 
 Gd-153    389.70    97.50      1529.       -50.    -0.028   111.41   0.836s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:55:03 AMPage  6
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191207.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-239    397.71    99.50      1301.        48.     0.027   107.82   0.838s
 Gd-153    412.52   103.20      1312.        44.     0.024   117.57   0.842s
 Np-239    414.52   103.70      1356.        44.     0.024   120.53   0.842s
 EU-155    420.98   105.31      2551.       -48.    -0.027    93.83   0.844s
 Np-239    424.25   106.13      2458.       -48.    -0.027   146.16   0.845s
 EU-152    486.90   121.78      1184.        21.     0.012   234.62   0.861 
 CO-57     488.03   122.06      1205.         0.     0.000  1000.00   0.861 
 EU-154    492.18   123.10      1109.       -49.    -0.027    92.80   0.862s
 PA-234    524.99   131.29      1599.        45.     0.025   127.33   0.871s
 HF-181    531.91   133.02      1643.        45.     0.025   128.81   0.872s
 CE-144    533.97   133.54      1688.        45.     0.025   130.46   0.873s
 HF-181    545.02   136.30      1733.        16.     0.009   369.52   0.876s
 CO-57     545.72   136.47      1872.       -48.    -0.027   127.32   0.876 
 Tc-99m    561.88   140.51      1700.        45.     0.025   130.17   0.880 
 U-235     574.35   143.63       503.       144.     0.080    29.70   1.059s
 CE-141    581.61   145.44      1650.        40.     0.022   146.06   0.885s
 Ba-140    650.54   162.66      1377.       -49.    -0.027    86.81   0.902s
 U-235     653.42   163.38      1391.       -43.    -0.024   123.72   0.903s
 CE-139    663.32   165.85      1287.        47.     0.026   108.59   0.905s
 Cf-251    706.34   176.60       753.       -40.    -0.022   122.12   0.916s
 U-235     743.94   185.99       464.      1039.     0.577     5.04   1.147s
 TH-229    774.03   193.51       720.       -48.    -0.027   101.12   0.933s
 U-235     821.35   205.33       573.        13.     0.007   337.56   0.945 
 TH-229    843.44   210.85       590.       -44.    -0.024    29.19   0.950s
 Cf-251    908.08   227.00       507.       -41.    -0.023    97.88   0.966s
 TH-227    943.98   235.97      2276.        34.     0.019   198.65   0.975 
 PB-212    954.64   238.63       252.       438.     0.243     7.01   0.978D
 PB-214    968.10   242.00       218.       840.     0.467     4.25   0.981D
 EU-152    978.89   244.69      2306.        35.     0.019   196.91   0.984s
 TH-227   1025.11   256.24       639.        35.     0.019   103.68   0.995 
 BI-210M  1063.50   265.83       338.        27.     0.015   128.77   1.005s
 TL-208   1109.33   277.28       585.       -39.    -0.022    65.05   1.016 
 Hg-203   1117.00   279.20       593.         8.     0.004   457.36   1.017s
 I-131    1137.41   284.30       370.       -26.    -0.015    95.69   1.022s
 PB-214   1181.26   295.26       305.      1662.     0.923     3.40   1.098 
 TL-210   1184.24   296.00      2921.        32.     0.018   242.92   1.034s
 PB-212   1201.32   300.27       129.        64.     0.036    32.19   1.127 
 PA-231   1200.53   300.07      2953.        10.     0.006   747.98   1.038 
 PA-233   1200.97   300.18      2963.         0.     0.000  1000.00   1.038 
 PA-231   1210.86   302.65      2963.         0.     0.000  1000.00   1.040s
 BA-133   1211.66   302.85      2963.         0.     0.000  1000.00   1.040s
 Ba-140   1219.66   304.85      2963.         0.     0.000  1000.00   1.042s
 BI-210M  1219.85   304.90      2963.         0.     0.000  1000.00   1.042s
 Ir-192   1234.03   308.44      2963.         0.     0.000  1000.00   1.046s
 PA-233   1248.32   312.01      2963.         0.     0.000  1000.00   1.049s
 Ir-192   1266.25   316.49       481.        -4.    -0.002   777.01   1.053s
 CR-51    1280.63   320.08       436.        21.     0.012   140.05   1.057 
 La-140   1315.35   328.76       354.       -26.    -0.015    78.73   1.065 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:55:03 AMPage  7
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191207.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AC-228   1354.58   338.56       123.       105.     0.058    20.65   0.781s
 Cs-136   1362.62   340.57       764.       -33.    -0.018   118.75   1.077s
 EU-152   1377.49   344.29       731.       -33.    -0.019   115.84   1.080s
 HF-181   1383.66   345.83       698.        -6.    -0.003   382.00   1.082s
 PB-214   1408.30   351.99       160.      2881.     1.601     2.05   1.161 
 BA-133   1424.36   356.00      3285.       -30.    -0.017   271.91   1.091s
 I-131    1458.32   364.48       213.        -6.    -0.003   483.29   1.099s
 BA-133   1535.78   383.84       565.        12.     0.007   281.61   1.117s
 Cf-249   1552.22   387.95       527.       -31.    -0.017   105.64   1.121s
 SN-113   1567.19   391.69       505.        29.     0.016   111.13   1.125s
 SB-125   1711.99   427.88       232.        -7.    -0.004   427.70   1.158s
 AG-108M  1736.25   433.94       176.         8.     0.004   339.85   1.164s
 PM-146   1816.05   453.88       184.         5.     0.003   534.21   1.182s
 SB-125   1854.01   463.37       293.        26.     0.015    94.51   1.191 
 Ir-192   1872.79   468.06       306.        26.     0.014    97.26   1.195s
 BE-7     1910.94   477.59       236.        24.     0.013    92.70   1.204s
 HF-181   1928.56   482.00       297.        -3.    -0.002   801.36   1.208s
 La-140   1948.65   487.02       140.        25.     0.014    95.00   1.212 
 RU-103   1988.80   497.05       152.       -14.    -0.008   174.48   1.221s
 RH-106   2048.06   511.86       251.        89.     0.050    27.26   2.485s
 Nd-147   2124.62   531.00       152.        -3.    -0.002   806.68   1.252s
 Ba-140   2149.67   537.26       121.         4.     0.002   518.25   1.258s
 CS-134   2253.60   563.24       104.        -8.    -0.005   258.94   1.280s
 CS-134   2277.94   569.32       100.         3.     0.002   474.93   1.286s
 PA-234   2278.54   569.47       103.         0.     0.000  1000.00   1.286s
 BI-207   2279.47   569.70       103.         0.     0.000  1000.00   1.286s
 TL-208   2332.94   583.07        76.       128.     0.071    17.17   2.087s
 SB-125   2402.69   600.50      2467.       -23.    -0.013   302.39   1.313s
 SB-124   2411.61   602.73      2444.       -24.    -0.013    93.74   1.315s
 BI-214   2438.36   609.42        68.      2141.     1.189     2.33   1.291 
 RU-103   2441.89   610.30      2272.       -20.    -0.011   337.24   1.322s
 AG-108M  2457.82   614.28      2333.       -23.    -0.013   291.48   1.325s
 PM-144   2472.94   618.06      2368.        20.     0.011   340.89   1.328 
 RH-106   2488.37   621.92      2317.        18.     0.010   380.37   1.332s
 SB-125   2544.26   635.89        78.        18.     0.010    71.27   1.344s
 I-131    2548.61   636.97       127.       -20.    -0.011    82.08   1.345s
 AG-110M  2631.76   657.76       191.       -25.    -0.014    80.56   1.362s
 PM-144   2786.90   696.54       100.       -19.    -0.011    32.12   1.395s
 NB-94    2811.25   702.63        91.        -4.    -0.002   144.56   1.400s
 SB-124   2891.88   722.79       212.       -16.    -0.009   127.06   1.417s
 AG-108M  2892.48   722.94       228.         0.     0.000  1000.00   1.417s
 EU-154   2894.17   723.36       228.         0.     0.000  1000.00   1.418s
 ZR-95    2897.53   724.20       185.        23.     0.013    85.76   1.418s
 PM-146   2943.61   735.72        96.        -9.    -0.005    71.69   1.428s
 PM-146   2989.37   747.16        83.         8.     0.005   229.03   1.437s
 AG-110M  3056.50   763.94       371.       -15.    -0.009   178.12   1.451s
 NB-95    3063.89   765.79       356.         0.     0.000  1000.00   1.453s
 PA-234M  3066.38   766.41       328.        22.     0.012   118.33   1.453s

                                 (Page 9 of 22)

Page 1418 of 1906



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:55:03 AMPage  8
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191207.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152   3116.41   778.92        51.        33.     0.018    49.71   1.463s
 BI-212   3142.41   785.42       133.       -16.    -0.009   119.02   1.468s
 CS-134   3184.20   795.87       102.        18.     0.010    83.73   1.477s
 TL-210   3199.12   799.60       120.        16.     0.009    98.64   1.480s
 CS-134   3208.53   801.95       246.       -25.    -0.014    90.11   1.482 
 CO-58    3243.82   810.78       194.       -23.    -0.013    87.48   1.489s
 La-140   3263.80   815.77       213.       -23.    -0.013    91.34   1.493s
 Cs-136   3274.72   818.50       233.         6.     0.003   392.92   1.495s
 MN-54    3340.10   834.85       178.       -33.    -0.018    57.81   1.508s
 Co-56    3387.78   846.77        75.        10.     0.006   180.10   1.518 
 TL-208   3441.93   860.31        21.        43.     0.024    26.21   2.618s
 NB-94    3485.08   871.10        99.        -8.    -0.005   175.96   1.537s
 EU-154   3493.61   873.23       101.        13.     0.007   115.49   1.539 
 PA-234   3522.80   880.53       124.        19.     0.010    87.80   1.544s
 PA-234   3533.64   883.24       143.        19.     0.010    93.60   1.547s
 Sc-46    3557.79   889.28       174.       -12.    -0.006   165.10   1.551s
 Y-88     3592.83   898.04        56.        17.     0.009    96.61   1.558s
 AC-228   3646.15   911.37        36.        99.     0.055    16.95   0.804s
 AG-110M  3750.60   937.49       210.       -37.    -0.021    84.61   1.589s
 PA-234   3784.70   946.02        61.        12.     0.007   137.51   1.595 
 EU-152   3857.05   964.11       222.       -22.    -0.012    99.76   1.609s
 AC-228   3878.68   969.52        40.        85.     0.047    21.26   2.036s
 EU-154   3985.88   996.33       172.       -23.    -0.013    84.28   1.633 
 PA-234M  4004.55  1001.00       186.         6.     0.003   334.36   1.636s
 EU-154   4019.65  1004.77       102.        16.     0.009    92.07   1.639s
 Co-56    4151.87  1037.84        80.       -10.    -0.006   187.25   1.664s
 Cs-136   4192.77  1048.07        90.       -13.    -0.007   106.86   1.671 
 RH-106   4201.93  1050.36        91.        18.     0.010    79.63   1.673s
 BI-207   4255.11  1063.66        45.         3.     0.002   494.97   1.682s
 Ga-68    4310.04  1077.40        70.         2.     0.001   922.41   1.692s
 FE-59    4397.41  1099.25        70.       -11.    -0.006   169.91   1.708s
 EU-152   4448.68  1112.07       573.       -19.    -0.010   180.92   1.717s
 ZN-65    4462.56  1115.55       554.        -7.    -0.004   447.70   1.720 
 BI-214   4481.86  1120.37        26.       464.     0.258     5.34   1.587 
 Sc-46    4482.57  1120.55       547.         0.     0.000  1000.00   1.723 
 Ta-182   4485.56  1121.30       528.        17.     0.009   193.34   1.724 
 CO-60    4693.21  1173.24        81.       -17.    -0.009   150.24   1.760s
 Ta-182   4756.42  1189.05        30.        13.     0.007    96.69   1.771 
 Ta-182   4885.79  1221.41        59.        11.     0.006   156.46   1.793 
 Co-56    4953.23  1238.28       220.       -17.    -0.009   149.01   1.804s
 NA-22    5098.13  1274.53        64.       -16.    -0.009    75.00   1.828s
 EU-154   5098.17  1274.54        80.         0.     0.000  1000.00   1.828s
 FE-59    5166.35  1291.60        32.        13.     0.007   102.72   1.840s
 TL-210   5251.91  1313.00        37.         9.     0.005   163.81   1.854s
 CO-60    5329.85  1332.50        54.       -17.    -0.009   148.59   1.866s
 AG-110M  5536.88  1384.30        16.        37.     0.021    29.57   1.899s
 EU-152   5631.62  1408.00        21.        62.     0.034    21.26   1.914s
 K-40     5843.54  1461.03        16.       131.     0.073    11.01   1.677 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:55:03 AMPage  9
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191207.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 La-140   6383.73  1596.21        17.        34.     0.019    33.51   2.024s
 SB-124   6762.39  1690.98        11.        10.     0.006    83.54   2.076s
 BI-214   7057.56  1764.87         2.       295.     0.164     5.86   2.112 
 Co-56    7083.46  1771.35       327.       -13.    -0.007   202.79   2.117s
 Y-88     7341.96  1836.06        12.         6.     0.003   147.05   2.149s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   9.7470E+00                                      5.31E+01             
                           477.60 9.747E+00 ?(  3.014E+01 9.27E+01 1.05E+01 G  
 
NA-22    C  -1.5536E+00                                      9.50E+02             
                          1274.53-1.554E+00 ?(  3.883E+00 7.50E+01 9.99E+01 G  
 
K-40     N   1.3335E+02                                      4.66E+11             
                          1460.83 1.333E+02  (P 2.196E+01 1.10E+01 1.07E+01 G  
 
Sc-46    F  -8.2482E-01                                      8.38E+01             
                           889.28-8.248E-01 *(  4.610E+00 1.65E+02 1.00E+02 G  
                          1120.55 0.000E+00 +   9.728E+00 1.00E+03 1.00E+02 G  
 
CR-51    F   6.5588E+00                                      2.77E+01             
                           320.08 6.559E+00 &(  3.074E+01 1.40E+02 9.94E+00 G  
 
MN-54    C  -2.2140E+00                                      3.12E+02             
                           834.85-2.214E+00  (P 4.408E+00 5.78E+01 1.00E+02 G  
 
FE-59    F   3.3423E-01                                      4.45E+01             
                          1099.25-1.668E+00 &(  6.324E+00 1.70E+02 5.65E+01 G  
                          1291.60 2.953E+00 ?(  6.604E+00 1.03E+02 4.32E+01 G  
 
Co-56    C   7.1166E-01                                      7.73E+01             
                           846.77 7.117E-01 ?(  2.960E+00 1.80E+02 9.99E+01 G  
                          1238.28-2.390E+00 + P 1.029E+01 1.49E+02 6.61E+01 G  
                          1037.84-5.999E+00 + P 2.571E+01 1.87E+02 1.41E+01 G  
                          1771.35-1.054E+01 +   7.197E+01 2.03E+02 1.55E+01  A 
 
CO-58    C  -1.5447E+00                                      7.09E+01             
                           810.78-1.545E+00 ?(  4.506E+00 8.75E+01 9.95E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:55:03 AMPage 10
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191207.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-60    F  -1.6861E+00                                      1.93E+03             
                          1332.50-1.686E+00 ?(P 3.715E+00 1.49E+02 1.00E+02 G  
                          1173.24-1.498E+00 + P 4.034E+00 1.50E+02 9.99E+01 G  
 
ZN-65    F  -1.2795E+00                                      2.44E+02             
                          1115.55-1.280E+00 ?(  1.928E+01 4.48E+02 5.06E+01 G  
 
NB-94    I  -2.6181E-01                                      7.41E+06             
                           702.63-2.618E-01 ?(P 2.841E+00 1.45E+02 9.79E+01 G  
                           871.10-5.762E-01 +   3.465E+00 1.76E+02 9.99E+01 G  
 
ZR-95    I   1.3949E+00                                      6.40E+01             
                           756.73-3.834E-02 %(  5.175E+00 5.56E+03 5.45E+01 G  
                           724.20 3.163E+00 ?(  9.042E+00 8.58E+01 4.42E+01 G  
 
RU-103   I  -6.7891E-01                                      3.93E+01             
                           497.05-6.789E-01 &(  2.917E+00 1.74E+02 9.09E+01 G  
                           610.30-1.823E+01 +   2.046E+02 3.37E+02 5.75E+00 GA 
 
RH-106   I   2.1053E+01                                      3.74E+02             
                           621.92 9.598E+00 ?(  1.215E+02 3.80E+02 9.93E+00 G  
                          1050.36 9.397E+01 ?(P 2.496E+02 7.96E+01 1.56E+00 G  
                           511.86 2.014E+01 ?   1.728E+01 2.73E+01 2.00E+01 GA 
 
AG-108M  C   3.3456E-01                                      1.53E+05             
                           433.94 3.346E-01  (P 2.810E+00 3.40E+02 9.05E+01 G  
                           722.94 0.000E+00 -   4.850E+00 1.00E+03 9.08E+01 G  
                           614.28-1.376E+00 +   1.334E+01 2.91E+02 8.98E+01 G  
 
AG-110M  F   4.0271E+00                                      2.50E+02             
                           884.68 7.672E-02 &(  6.079E+00 2.30E+03 7.27E+01 G  
                           657.76-1.475E+00 +   3.953E+00 8.06E+01 9.46E+01 G  
                           937.49-8.080E+00 +   1.532E+01 8.46E+01 3.44E+01 G  
                          1384.30 1.585E+01 ?(  9.144E+00 2.96E+01 2.43E+01 G  
                           763.94-4.381E+00 +   2.622E+01 1.78E+02 2.23E+01 G  
 
SN-113   F   1.6382E+00                                      1.15E+02             
                           391.69 1.638E+00 ?(  6.067E+00 1.11E+02 6.40E+01 G  
 
SB-124   F   2.4818E-02                                      6.02E+01             
                           602.73-1.241E+00 ?(P 1.228E+01 9.37E+01 9.83E+01 G  
                          1690.98 2.627E+00 ?(  4.742E+00 8.35E+01 4.78E+01 G  
                           722.79-9.200E+00 +   3.930E+01 1.27E+02 1.08E+01 G  
 
SB-125   I   3.5382E+00                                      1.01E+03             
                           427.88-9.200E-01 *(  9.685E+00 4.28E+02 2.96E+01 G  
                           600.50-6.729E+00 +   6.767E+01 3.02E+02 1.79E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:55:03 AMPage 11
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191207.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           635.89 8.853E+00 ?(P 2.094E+01 7.13E+01 1.13E+01 G  
                           463.37 1.040E+01 ?(  3.277E+01 9.45E+01 1.05E+01 G  
 
I-131    I  -2.3613E-01                                      8.02E+00             
                           364.48-2.361E-01 ?(  2.945E+00 4.83E+02 8.17E+01 G  
                           284.30-1.189E+01 + P 4.168E+01 9.57E+01 6.14E+00 G  
                           636.97-1.527E+01 +   4.180E+01 8.21E+01 7.17E+00 G  
 
Gd-153   F  -1.9557E-01                                      2.42E+02             
                            97.50-2.591E+00 &(  9.574E+00 1.11E+02 3.00E+01 G  
                           103.20 3.101E+00  (  1.210E+01 1.18E+02 2.18E+01 G  
 
Ga-68    C   5.9607E+00                                      4.71E-02             
                          1077.40 5.961E+00 &(  1.243E+02 9.22E+02 3.30E+00 G  
 
Tc-99m   I   8.4726E-01                                      2.51E-01             
                           140.51 8.473E-01  (  3.661E+00 1.30E+02 8.93E+01 G  
 
BA-133   F  -1.6075E+00                                      3.85E+03             
                           356.00-1.607E+00 ?(  1.452E+01 2.72E+02 6.20E+01 G  
                           302.85 0.000E+00 &   4.082E+01 1.00E+03 1.83E+01 G  
                           383.84 4.771E+00 ?   4.511E+01 2.82E+02 8.94E+00 GA 
                            80.99-2.880E+00 + P 2.388E+01 8.87E+01 3.41E+01 GA 
 
CS-134   I   1.2985E+00                                      7.54E+02             
                           795.87 1.359E+00 &(  3.802E+00 8.37E+01 8.55E+01 G  
                           604.71-5.682E-02 %   1.234E+01 6.51E+03 9.76E+01 G  
                           569.32 9.630E-01 *(  1.583E+01 4.75E+02 1.54E+01 G  
                           801.95-1.910E+01 +   5.736E+01 9.01E+01 8.69E+00 G  
                           563.24-4.890E+00 + P 2.948E+01 2.59E+02 8.35E+00 G  
 
CS-137   I  -5.5355E-02                                      1.10E+04             
                           661.66-5.536E-02 %(P 4.582E+00 2.41E+03 8.52E+01 G  
 
CE-139   F   1.0463E+00                                      1.38E+02             
                           165.85 1.046E+00 ?(  3.770E+00 1.09E+02 7.99E+01 G  
 
Ba-140   I   8.0332E-01                                      1.28E+01             
                           537.26 8.033E-01 &(P 1.040E+01 5.18E+02 2.44E+01 G  
                           162.66-1.410E+01 + P 5.040E+01 8.68E+01 6.22E+00 G  
                           304.85 0.000E+00 &   1.754E+02 1.00E+03 4.29E+00 G  
 
La-140   I   4.1488E+00                                      1.28E+01             
                          1596.21 4.149E+00 ?(P 2.714E+00 3.35E+01 9.54E+01 G  
                           487.02 2.376E+00 -   5.510E+00 9.50E+01 4.55E+01 G  
                           328.76-4.052E+00 - P 1.392E+01 7.87E+01 2.03E+01 G  
                           815.77-6.651E+00 -   2.027E+01 9.13E+01 2.33E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:55:03 AMPage 12
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191207.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-141   I   1.3612E+00                                      3.25E+01             
                           145.44 1.361E+00 ?(  6.605E+00 1.46E+02 4.82E+01 G  
 
CE-144   I   6.4409E+00                                      2.85E+02             
                           133.54 6.441E+00 &(  2.789E+01 1.30E+02 1.11E+01 G  
 
PM-144   C  -1.1430E+00                                      3.63E+02             
                           696.54-1.143E+00 ?(P 2.916E+00 3.21E+01 9.90E+01 G  
                           618.06 1.080E+00 + P 1.225E+01 3.41E+02 9.91E+01 G  
 
EU-152   F   6.6515E+00                                      4.94E+03             
                           121.78 1.130E+00 &(  8.845E+00 2.35E+02 2.86E+01 G  
                           344.29-4.090E+00 +   1.577E+01 1.16E+02 2.65E+01 G  
                          1112.07-1.197E+01 +   7.248E+01 1.81E+02 1.36E+01 G  
                           778.92 1.620E+01 *(  1.790E+01 4.97E+01 1.29E+01 G  
                           964.11-1.138E+01 +   3.795E+01 9.98E+01 1.46E+01 G  
                           244.69 1.117E+01 &(P 7.307E+01 1.97E+02 7.58E+00 G  
                          1408.00 3.098E+01     1.218E+01 2.13E+01 2.10E+01 GA 
 
EU-154   I   1.9930E+00                                      3.14E+03             
                           123.10-1.859E+00 ?(P 6.014E+00 9.28E+01 4.08E+01 G  
                          1274.54 0.000E+00 +   1.224E+01 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 +   2.180E+01 1.00E+03 2.02E+01 G  
                           873.23 7.291E+00 &(  2.847E+01 1.15E+02 1.23E+01 G  
                          1004.77 7.109E+00 ?(  2.196E+01 9.21E+01 1.80E+01 G  
                           996.33-1.690E+01 &   4.746E+01 8.43E+01 1.06E+01 G  
 
EU-155   I  -3.4953E+00                                      1.81E+03             
                           105.31-3.495E+00  (P 1.724E+01 9.38E+01 2.12E+01 G  
                            86.54-3.079E+00 &   2.543E+01 2.50E+02 3.07E+01 G  
 
HF-181   F   6.4662E-01                                      4.24E+01             
                           482.00-1.628E-01 ?(  4.431E+00 8.01E+02 8.05E+01 G  
                           133.02 1.646E+00 &(  7.040E+00 1.29E+02 4.33E+01 G  
                           345.83-1.231E+00 & P 2.720E+01 3.82E+02 1.51E+01 G  
                           136.30 4.385E+00  (  5.401E+01 3.70E+02 5.85E+00 G  
 
Ta-182   F   4.7724E+00                                      1.14E+02             
                          1121.30 4.230E+00  (  2.741E+01 1.93E+02 3.49E+01 G  
                          1221.41 3.930E+00  (  1.332E+01 1.56E+02 2.70E+01 G  
                          1189.05 7.345E+00  (  1.595E+01 9.67E+01 1.62E+01 G  
 
Hg-203   F   2.5290E-01                                      4.66E+01             
                           279.20 2.529E-01 ?(  3.890E+00 4.57E+02 8.15E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:55:03 AMPage 13
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191207.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-208   N   7.6565E+00                                      6.98E+02             
                           583.02 7.657E+00  (P 2.575E+00 1.72E+01 8.45E+01 G  
                           277.28-1.667E+01 - P 4.962E+01 6.50E+01 6.31E+00 G  
                           860.56 2.415E+01 +   1.352E+01 2.62E+01 1.24E+01 G  
 
PM-146   C   7.1895E-01                                      2.02E+03             
                           453.88 3.137E-01 ?(P 4.144E+00 5.34E+02 6.50E+01 G  
                           747.16 1.494E+00 ?(P 8.223E+00 2.29E+02 3.40E+01 G  
                           735.72-2.428E+00 + P 1.315E+01 7.17E+01 2.25E+01 G  
 
Y-88     F   1.0425E+00                                      1.07E+02             
                          1836.06 7.896E-01 &(P 2.515E+00 1.47E+02 9.92E+01 G  
                           898.04 1.310E+00 ?(P 2.901E+00 9.66E+01 9.37E+01 G  
 
Cd-113m     -1.4457E+02                                      5.33E+03             
                           263.70-1.446E+02 &(  4.854E+04 9.94E+03 6.00E-03   K
 
Cd-109   F   1.0356E+01                                      4.53E+02             
                            88.04 1.036E+01 ?(  2.025E+02 5.90E+02 3.79E+00 G  
 
Cf-251   T  -4.4309E+00                                      3.28E+05             
                           176.60-4.431E+00 ?(  1.435E+01 1.22E+02 1.70E+01 G  
                           227.00-1.512E+01 +   3.925E+01 9.79E+01 6.30E+00 GA 
 
Cf-249   T  -1.6947E+00                                      1.28E+05             
                           387.95-1.695E+00 ?(  5.961E+00 1.06E+02 6.60E+01 G  
                           333.44-5.436E-01 %   1.609E+01 1.15E+03 1.55E+01 G  
 
Sn-126      -1.2172E+01                                      3.65E+07             
                            87.57-2.511E+00 +   2.060E+01 2.48E+02 3.75E+01 GA 
                            64.28-1.217E+01  (  4.720E+01 1.17E+02 9.70E+00 G  
                            86.94-1.044E+01 +   8.595E+01 2.49E+02 9.04E+00 GA 
 
PB-210   N   1.8148E+02                                      8.14E+03             
                            46.54 1.815E+02  (P 7.035E+01 1.46E+01 4.25E+00 G  
 
PB-212   N   2.4244E+01                                      6.98E+02             
                           238.63 2.424E+01  (P 4.240E+00 7.01E+00 4.33E+01 G  
                           300.03 5.680E+01 + P 4.907E+01 3.22E+01 3.28E+00 GA 
 
PB-214   N   2.5086E+02                                      5.84E+05             
                           351.93 2.534E+02  (P 5.423E+00 2.05E+00 3.76E+01 G  
                           295.09 2.460E+02  (P 1.244E+01 3.40E+00 1.93E+01 G  
                           242.00 2.740E+02 +   2.332E+01 4.25E+00 7.43E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:55:03 AMPage 14
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191207.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-207   C   3.3563E-01                                      1.18E+04             
                          1063.66 3.356E-01 ?(  3.800E+00 4.95E+02 7.45E+01 G  
                           569.70 0.000E+00 -   2.527E+00 1.00E+03 9.77E+01 G  
 
BI-212   N  -5.0478E-01                                      6.98E+02             
                           727.17-5.048E-01 %(  5.215E+01 3.01E+03 7.55E+00 G  
                           785.42-7.974E+01 + P 2.848E+02 1.19E+02 1.28E+00 GA 
 
U-235    N   2.1594E+01                                      2.57E+11             
                           143.79 2.159E+01  (P 1.613E+01 2.97E+01 1.10E+01 G  
                           205.33 5.348E+00 -   4.825E+01 3.38E+02 5.01E+00 G  
                           163.38-1.514E+01 -   6.222E+01 1.24E+02 5.08E+00 G  
                           185.72 3.746E+01     3.717E+00 5.04E+00 5.40E+01 GA 
 
BI-214   N   2.4320E+02                                      5.84E+05             
                           609.31 2.427E+02  (P 4.664E+00 2.33E+00 4.61E+01 G  
                          1120.29 2.678E+02 + P 1.516E+01 5.34E+00 1.51E+01 G  
                          1764.49 2.446E+02  (P 7.572E+00 5.86E+00 1.54E+01 G  
 
BI-210M  T   1.4145E+00                                      1.10E+09             
                           265.83 1.415E+00 &(  4.628E+00 1.29E+02 5.00E+01 G  
                           304.90 0.000E+00 &   2.687E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   2.9289E+01                                      2.10E+03             
                           911.07 2.489E+01  (P 7.775E+00 1.69E+01 2.90E+01 G  
                           968.97 3.744E+01  (P 1.423E+01 2.13E+01 1.75E+01 G  
                           338.32 2.805E+01  (P 1.448E+01 2.07E+01 1.20E+01 G  
                            93.35 1.649E+01 &   1.353E+02 2.48E+02 5.56E+00 XA 
 
TH-227   N   8.7950E+00                                      7.95E+03             
                           256.24 1.269E+01  (  4.375E+01 1.04E+02 7.00E+00 G  
                           235.97 6.578E+00  (  4.342E+01 1.99E+02 1.23E+01 G  
                            50.14-1.573E+01 +   6.347E+01 1.22E+02 8.00E+00 G  
 
TH-229   N  -2.1840E+01                                      2.68E+06             
                           193.51-2.184E+01 ?(  5.848E+01 1.01E+02 4.40E+00 G  
                           210.85-3.186E+01 & P 8.382E+01 2.92E+01 2.99E+00 G  
 
TH-234   N   2.0763E+02                                      1.63E+12             
                            92.59 2.076E+02  (P 3.443E+01 6.15E+00 5.58E+00 G  
                            63.29 2.906E+02 + P 7.902E+01 1.13E+01 3.81E+00 G  
 
PA-231   N   5.5775E+00                                      1.20E+07             
                           302.65 0.000E+00 ?(  2.597E+02 1.00E+03 2.88E+00 G  
                           300.07 1.211E+01  (  3.013E+02 7.48E+02 2.46E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:55:03 AMPage 15
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191207.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-234   N   7.2290E+00                                      1.63E+12             
                           131.29 3.933E+00 ?(  1.663E+01 1.27E+02 1.80E+01 G  
                           946.02 6.926E+00 ?(P 2.199E+01 1.38E+02 1.34E+01 G  
                           569.47 0.000E+00 -   3.011E+01 1.00E+03 8.20E+00 G  
                           883.24 1.383E+01 ?(  4.334E+01 9.36E+01 9.60E+00 G  
                           880.53 2.204E+01 ?   6.472E+01 8.78E+01 6.00E+00 GA 
 
PA-234M  N   1.6392E+02                                      1.63E+12             
                          1001.00 5.496E+01 ?(P 6.264E+02 3.34E+02 8.37E-01 G  
                           766.41 4.741E+02 ?(  1.877E+03 1.18E+02 2.94E-01 G  
 
AM-241   T   2.9389E+00                                      1.58E+05             
                            59.54 2.939E+00 &(P 9.513E+00 1.16E+02 3.59E+01 G  
 
Np-237   F  -7.2174E+00                                      2.14E+06             
                            86.49-7.217E+00 &(  5.978E+01 2.50E+02 1.31E+01 G  
 
Ir-192   F   6.9686E-01                                      7.40E+01             
                           316.49-1.391E-01 ?(  3.649E+00 7.77E+02 8.70E+01 G  
                           468.06 2.103E+00 &(  6.820E+00 9.73E+01 5.18E+01 G  
                           308.44 0.000E+00 -   2.393E+01 1.00E+03 3.18E+01 G  
 
Cs-136   F   3.6985E-01                                      1.30E+01             
                           818.50 3.699E-01 ?(  4.942E+00 3.93E+02 1.00E+02 G  
                          1048.07-1.338E+00 &   4.828E+00 1.07E+02 8.00E+01 G  
                           340.57-2.283E+00 &   9.025E+00 1.19E+02 4.69E+01 G  
 
Np-239   T  -3.2592E+00                                      2.36E+00             
                           103.70 2.791E+00 ?   1.117E+01 1.21E+02 2.40E+01 X  
                           106.13-3.259E+00 &(  1.580E+01 1.46E+02 2.27E+01 G  
                            99.50 4.923E+00 ?   1.761E+01 1.08E+02 1.50E+01 X  
 
Nd-147      -1.0749E+00                                      1.11E+01             
                           531.00-1.075E+00 ?(  2.156E+01 8.07E+02 1.30E+01 G  
                            91.10 0.000E+00 +   2.679E+01 1.00E+03 2.83E+01 G  
 
TL-210   N   1.1054E+00                                      5.84E+05             
                           799.60 1.075E+00 ?(  3.560E+00 9.86E+01 9.90E+01 G  
                           296.00 1.144E+00 ?(  9.228E+00 2.43E+02 7.90E+01 G  
                          1313.00 4.106E+00 ?   1.478E+01 1.64E+02 2.10E+01 GA 
 
Kr-85    I  -3.5138E+00                                      3.92E+03             
                           513.98-3.514E+00 %(  9.187E+02 7.69E+03 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:55:03 AMPage 16
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191207.An1             
                                                                                 
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14      1511.       -46.    -0.025   121.53  -1.573E+01   
 AM-241      59.54      1078.        48.     0.027   115.74   2.939E+00  P
 Sn-126      64.28      2320.       -59.    -0.033   117.01  -1.217E+01   
 BA-133      80.99     10762.       -59.    -0.033    88.67  -2.880E+00  P
 Np-237      86.49     10676.       -58.    -0.032   250.29  -7.217E+00   
 EU-155      86.54     10617.       -58.    -0.032   249.61  -3.079E+00   
 Sn-126      86.94     10559.       -58.    -0.032   248.85  -1.044E+01   
 Sn-126      87.57     10500.       -59.    -0.033   247.93  -2.511E+00   
 Gd-153      97.50      1529.       -50.    -0.028   111.41  -2.591E+00   
 Np-239      99.50      1301.        48.     0.027   107.82   4.923E+00   
 Gd-153     103.20      1312.        44.     0.024   117.57   3.101E+00   
 Np-239     103.70      1356.        44.     0.024   120.53   2.791E+00   
 EU-155     105.31      2551.       -48.    -0.027    93.83  -3.495E+00  P
 Np-239     106.13      2458.       -48.    -0.027   146.16  -3.259E+00   
 EU-152     121.78      1184.        21.     0.012   234.62   1.130E+00   
 EU-154     123.10      1109.       -49.    -0.027    92.80  -1.859E+00  P
 PA-234     131.29      1599.        45.     0.025   127.33   3.933E+00   
 HF-181     133.02      1643.        45.     0.025   128.81   1.646E+00   
 CE-144     133.54      1688.        45.     0.025   130.46   6.441E+00   
 HF-181     136.30      1733.        16.     0.009   369.52   4.385E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:55:03 AMPage 17
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191207.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CO-57      136.47      1872.       -48.    -0.027   127.32  -7.280E+00   
 Tc-99m     140.51      1700.        45.     0.025   130.17   8.473E-01   
 CE-141     145.44      1650.        40.     0.022   146.06   1.361E+00   
 Ba-140     162.66      1377.       -49.    -0.027    86.81  -1.410E+01  P
 CE-139     165.85      1287.        47.     0.026   108.59   1.046E+00   
 Cf-251     176.60       753.       -40.    -0.022   122.12  -4.431E+00   
 TH-229     193.51       720.       -48.    -0.027   101.12  -2.184E+01   
 TH-229     210.85       590.       -44.    -0.024    29.19  -3.186E+01  P
 Cf-251     227.00       507.       -41.    -0.023    97.88  -1.512E+01   
 TH-227     235.97      2276.        34.     0.019   198.65   6.578E+00   
 EU-152     244.69      2306.        35.     0.019   196.91   1.117E+01  P
 TH-227     256.24       639.        35.     0.019   103.68   1.269E+01   
 BI-210M    265.83       338.        27.     0.015   128.77   1.415E+00   
 Hg-203     279.20       593.         8.     0.004   457.36   2.529E-01   
 I-131      284.30       370.       -26.    -0.015    95.69  -1.189E+01  P
 TL-210     296.00      2921.        32.     0.018   242.92   1.144E+00   
 PA-231     300.07      2953.        10.     0.006   747.98   1.211E+01   
 Ir-192     316.49       481.        -4.    -0.002   777.01  -1.391E-01   
 CR-51      320.08       436.        21.     0.012   140.05   6.559E+00   
 Cs-136     340.57       764.       -33.    -0.018   118.75  -2.283E+00   
 EU-152     344.29       731.       -33.    -0.019   115.84  -4.090E+00   
 HF-181     345.83       698.        -6.    -0.003   382.00  -1.231E+00  P
 BA-133     356.00      3285.       -30.    -0.017   271.91  -1.607E+00   
 I-131      364.48       213.        -6.    -0.003   483.29  -2.361E-01   
 BA-133     383.84       565.        12.     0.007   281.61   4.771E+00   
 Cf-249     387.95       527.       -31.    -0.017   105.64  -1.695E+00   
 SB-125     427.88       232.        -7.    -0.004   427.70  -9.200E-01   
 AG-108M    433.94       176.         8.     0.004   339.85   3.346E-01  P
 PM-146     453.88       184.         5.     0.003   534.21   3.137E-01  P
 SB-125     463.37       293.        26.     0.015    94.51   1.040E+01   
 Ir-192     468.06       306.        26.     0.014    97.26   2.103E+00   
 BE-7       477.59       236.        24.     0.013    92.70   9.747E+00   
 HF-181     482.00       297.        -3.    -0.002   801.36  -1.628E-01   
 RU-103     497.05       152.       -14.    -0.008   174.48  -6.789E-01   
 RH-106     511.86       251.        89.     0.050    27.26   2.014E+01   
 Nd-147     531.00       152.        -3.    -0.002   806.68  -1.075E+00   
 Ba-140     537.26       121.         4.     0.002   518.25   8.033E-01  P
 CS-134     563.24       104.        -8.    -0.005   258.94  -4.890E+00  P
 CS-134     569.32       100.         3.     0.002   474.93   9.630E-01   
 SB-125     600.50      2467.       -23.    -0.013   302.39  -6.729E+00   
 SB-124     602.73      2444.       -24.    -0.013    93.74  -1.241E+00  P
 RU-103     610.30      2272.       -20.    -0.011   337.24  -1.823E+01   
 AG-108M    614.28      2333.       -23.    -0.013   291.48  -1.376E+00   
 RH-106     621.92      2317.        18.     0.010   380.37   9.598E+00   
 SB-125     635.89        78.        18.     0.010    71.27   8.853E+00  P
 I-131      636.97       127.       -20.    -0.011    82.08  -1.527E+01   
 AG-110M    657.76       191.       -25.    -0.014    80.56  -1.475E+00   
 NB-94      702.63        91.        -4.    -0.002   144.56  -2.618E-01  P
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:55:03 AMPage 18
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191207.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-124     722.79       212.       -16.    -0.009   127.06  -9.200E+00   
 ZR-95      724.20       185.        23.     0.013    85.76   3.163E+00   
 PM-146     735.72        96.        -9.    -0.005    71.69  -2.428E+00  P
 PM-146     747.16        83.         8.     0.005   229.03   1.494E+00  P
 AG-110M    763.94       371.       -15.    -0.009   178.12  -4.381E+00   
 EU-152     778.92        51.        33.     0.018    49.71   1.620E+01   
 BI-212     785.42       133.       -16.    -0.009   119.02  -7.974E+01  P
 CS-134     795.87       102.        18.     0.010    83.73   1.359E+00   
 TL-210     799.60       120.        16.     0.009    98.64   1.075E+00   
 CS-134     801.95       246.       -25.    -0.014    90.11  -1.910E+01   
 CO-58      810.78       194.       -23.    -0.013    87.48  -1.545E+00   
 Cs-136     818.50       233.         6.     0.003   392.92   3.699E-01   
 MN-54      834.85       178.       -33.    -0.018    57.81  -2.214E+00  P
 Co-56      846.77        75.        10.     0.006   180.10   7.117E-01   
 NB-94      871.10        99.        -8.    -0.005   175.96  -5.762E-01   
 EU-154     873.23       101.        13.     0.007   115.49   7.291E+00   
 PA-234     880.53       124.        19.     0.010    87.80   2.204E+01   
 PA-234     883.24       143.        19.     0.010    93.60   1.383E+01   
 Sc-46      889.28       174.       -12.    -0.006   165.10  -8.248E-01   
 Y-88       898.04        56.        17.     0.009    96.61   1.310E+00  P
 AG-110M    937.49       210.       -37.    -0.021    84.61  -8.080E+00   
 PA-234     946.02        61.        12.     0.007   137.51   6.926E+00  P
 EU-152     964.11       222.       -22.    -0.012    99.76  -1.138E+01   
 EU-154     996.33       172.       -23.    -0.013    84.28  -1.690E+01   
 EU-154    1004.77       102.        16.     0.009    92.07   7.109E+00   
 Co-56     1037.84        80.       -10.    -0.006   187.25  -5.999E+00  P
 Cs-136    1048.07        90.       -13.    -0.007   106.86  -1.338E+00   
 RH-106    1050.36        91.        18.     0.010    79.63   9.397E+01  P
 BI-207    1063.66        45.         3.     0.002   494.97   3.356E-01   
 Ga-68     1077.40        70.         2.     0.001   922.41   5.961E+00   
 FE-59     1099.25        70.       -11.    -0.006   169.91  -1.668E+00   
 EU-152    1112.07       573.       -19.    -0.010   180.92  -1.197E+01   
 ZN-65     1115.55       554.        -7.    -0.004   447.70  -1.280E+00   
 Ta-182    1121.30       528.        17.     0.009   193.34   4.230E+00   
 CO-60     1173.24        81.       -17.    -0.009   150.24  -1.498E+00  P
 Ta-182    1189.05        30.        13.     0.007    96.69   7.345E+00   
 Ta-182    1221.41        59.        11.     0.006   156.46   3.930E+00   
 Co-56     1238.28       220.       -17.    -0.009   149.01  -2.390E+00  P
 NA-22     1274.53        64.       -16.    -0.009    75.00  -1.554E+00   
 FE-59     1291.60        32.        13.     0.007   102.72   2.953E+00   
 TL-210    1313.00        37.         9.     0.005   163.81   4.106E+00   
 CO-60     1332.50        54.       -17.    -0.009   148.59  -1.686E+00  P
 AG-110M   1384.30        16.        37.     0.021    29.57   1.585E+01   
 EU-152    1408.00        21.        62.     0.034    21.26   3.098E+01   
 SB-124    1690.98        11.        10.     0.006    83.54   2.627E+00   
 Co-56     1771.35       327.       -13.    -0.007   202.79  -1.054E+01   
 Y-88      1836.06        12.         6.     0.003   147.05   7.896E-01  P
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:55:03 AMPage 19
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191207.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    9.7470E+00    9.7470E+00    9.270E+01%                3.01E+01
 NA-22  #A   -1.5536E+00   -1.5536E+00    7.500E+01%                3.88E+00
 K-40         1.3335E+02    1.3335E+02    1.101E+01%                2.20E+01
 Sc-46  #A   -8.2482E-01   -8.2482E-01    1.651E+02%                4.61E+00
 CR-51  #A    6.5588E+00    6.5588E+00    1.401E+02%                3.07E+01
 MN-54  #A   -2.2140E+00   -2.2140E+00    5.781E+01%                4.41E+00
 FE-59  #A    3.3423E-01    3.3423E-01    9.928E+01%                6.32E+00
 Co-56  #A    7.1166E-01    7.1166E-01    1.801E+02%                2.96E+00
 CO-57  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.98E+00
 CO-58  #A   -1.5447E+00   -1.5447E+00    8.748E+01%                4.51E+00
 CO-60  #A   -1.6861E+00   -1.6861E+00    1.486E+02%                3.72E+00
 ZN-65  #A   -1.2795E+00   -1.2795E+00    4.477E+02%                1.93E+01
 NB-94  #A   -2.6181E-01   -2.6181E-01    1.446E+02%                2.84E+00
 ZR-95  #A    1.3949E+00    1.3949E+00    8.576E+01%                5.17E+00
 NB-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.75E+00
 RU-103 #A   -6.7891E-01   -6.7891E-01    1.745E+02%                2.92E+00
 RH-106 #A    2.1053E+01    2.1053E+01    7.963E+01%                1.22E+02
 AG-108M#A    3.3456E-01    3.3456E-01    3.399E+02%                2.81E+00
 AG-110M#A    4.0271E+00    4.0271E+00    2.957E+01%                6.08E+00
 SN-113 #A    1.6382E+00    1.6382E+00    1.111E+02%                6.07E+00
 SB-124 #A    2.4818E-02    2.4818E-02    6.278E+01%                1.23E+01
 SB-125 #A    3.5382E+00    3.5382E+00    7.127E+01%                9.69E+00
 I-131  #A   -2.3612E-01   -2.3613E-01    4.833E+02%                2.94E+00
 Gd-153 #A   -1.9557E-01   -1.9557E-01    8.098E+01%                9.57E+00
 Ga-68  #A    5.9334E+00    5.9607E+00    9.224E+02%                1.24E+02
 Tc-99m #A    8.4652E-01    8.4726E-01    1.302E+02%                3.66E+00
 BA-133 #A   -1.6075E+00   -1.6075E+00    2.719E+02%                1.45E+01
 CS-134 #A    1.2985E+00    1.2985E+00    8.373E+01%                3.80E+00
 CS-137 #A   -5.5355E-02   -5.5355E-02    2.415E+03%                4.58E+00
 CE-139 #A    1.0462E+00    1.0463E+00    1.086E+02%                3.77E+00
 Ba-140 #A    8.0330E-01    8.0332E-01    5.183E+02%                1.04E+01
 La-140       4.1487E+00    4.1488E+00    3.351E+01%                2.71E+00
 CE-141 #A    1.3612E+00    1.3612E+00    1.461E+02%                6.61E+00
 CE-144 #A    6.4409E+00    6.4409E+00    1.305E+02%                2.79E+01
 PM-144  A   -1.1430E+00   -1.1430E+00    3.212E+01%                2.92E+00
 EU-152 #A    6.6515E+00    6.6515E+00    4.971E+01%                8.85E+00
 EU-154 #A    1.9930E+00    1.9930E+00    5.814E+01%                6.01E+00
 EU-155 #A   -3.4953E+00   -3.4953E+00    9.383E+01%                1.72E+01
 HF-181 #A    6.4661E-01    6.4662E-01    1.288E+02%                4.43E+00
 Ta-182 #A    4.7724E+00    4.7724E+00    8.895E+01%                2.74E+01
 Hg-203 #A    2.5290E-01    2.5290E-01    4.574E+02%                3.89E+00
 TL-208       7.6565E+00    7.6565E+00    1.717E+01%                2.58E+00
 PM-146 #A    7.1895E-01    7.1895E-01    2.290E+02%                4.14E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:55:03 AMPage 20
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191207.An1             
                                                                                 
 Y-88   #A    1.0425E+00    1.0425E+00    8.798E+01%                2.52E+00
 Cd-113m#B   -1.4457E+02   -1.4457E+02    9.944E+03%                4.85E+04
 Cd-109 #A    1.0356E+01    1.0356E+01    5.903E+02%                2.02E+02
 Cf-251 #A   -4.4309E+00   -4.4309E+00    1.221E+02%                1.43E+01
 Cf-249 #A   -1.6947E+00   -1.6947E+00    1.056E+02%                5.96E+00
 Sn-126 #A   -1.2172E+01   -1.2172E+01    1.170E+02%                4.72E+01
 PB-210       1.8148E+02    1.8148E+02    1.460E+01%                7.03E+01
 PB-212       2.4244E+01    2.4244E+01    7.007E+00%                4.24E+00
 PB-214       2.5086E+02    2.5086E+02    1.983E+00%                5.42E+00
 BI-207 #A    3.3563E-01    3.3563E-01    4.950E+02%                3.80E+00
 BI-212 #A   -5.0478E-01   -5.0478E-01    3.007E+03%                5.21E+01
 U-235        2.1594E+01    2.1594E+01    2.970E+01%                1.61E+01
 BI-214       2.4320E+02    2.4320E+02    2.335E+00%                4.66E+00
 BI-210M#A    1.4145E+00    1.4145E+00    1.288E+02%                4.63E+00
 AC-228       2.9289E+01    2.9289E+01    1.138E+01%                7.77E+00
 TH-227 #A    8.7950E+00    8.7950E+00    1.037E+02%                4.38E+01
 TH-229 #A   -2.1840E+01   -2.1840E+01    1.011E+02%                5.85E+01
 TH-234 #     2.0763E+02    2.0763E+02    6.151E+00%                3.44E+01
 PA-231 #A    5.5775E+00    5.5775E+00    6.244E+02%                2.60E+02
 PA-233 #A    0.0000E+00    0.0000E+00    7.071E+02%                2.13E+01
 PA-234 #A    7.2290E+00    7.2290E+00    6.983E+01%                1.66E+01
 PA-234M#A    1.6392E+02    1.6392E+02    1.183E+02%                6.26E+02
 AM-241 #A    2.9389E+00    2.9389E+00    1.157E+02%                9.51E+00
 Np-237 #A   -7.2174E+00   -7.2174E+00    2.503E+02%                5.98E+01
 Ir-192 #A    6.9686E-01    6.9686E-01    9.726E+01%                3.65E+00
 Cs-136 #A    3.6985E-01    3.6985E-01    3.929E+02%                4.94E+00
 Np-239 #A   -3.2589E+00   -3.2592E+00    1.462E+02%                1.58E+01
 Nd-147 #A   -1.0749E+00   -1.0749E+00    8.067E+02%                2.16E+01
 TL-210 #A    1.1054E+00    1.1054E+00    9.864E+01%                3.56E+00
 Kr-85  #A   -3.5138E+00   -3.5138E+00    7.690E+03%                9.19E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.8 keV)     1.103E+03  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.8 keV) 1.1034409E+03  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 2_Gamma_20191105 
-----------------------------------------------------------------------------                      
   Sample Description: 430266_Gamma_160-34268-A-7-B 
             Detector: Detector # 2       
             Batch ID: 430266                 
    Work Order Number: Gamma   
           Lot Number: 160-34268-A-7-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 08:26        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 08:27:20     Real Time: 1810   sec
        Analysis Time: 6/20/2019 08:58        Dead Time: 0.54   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 2_Soil_TunaCan.Clb
  Efficiency Cal Desc: 2_Soil_TunaCan_101407
  Efficiency Cal Date: 4/20/2018 13:56
      Energy Cal Date: 4/20/2018 13:54                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 2_2019-06-08_1441.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -1.298E+01           98.5     1.279E+01    1.281E+01    3.989E+01
NA-22      2.053E-01          580.8     1.192E+00    1.192E+00    4.142E+00
K-40       2.034E+02            9.7     1.982E+01    2.232E+01    2.898E+01
Sc-46     -2.057E+00           93.4     1.922E+00    1.925E+00    6.393E+00
CR-51      7.521E+00          146.1     1.099E+01    1.100E+01    2.786E+01
MN-54     -2.144E+00           55.8     1.197E+00    1.202E+00    4.311E+00
FE-59     -4.422E+00           48.1     2.128E+00    2.139E+00    8.170E+00
Co-56      1.284E+00           93.4     1.199E+00    1.201E+00    3.815E+00
CO-57      6.643E-01          134.1     8.911E-01    8.918E-01    2.959E+00
CO-58     -2.271E+00           51.6     1.172E+00    1.178E+00    6.711E+00
CO-60      1.308E+00           89.5     1.170E+00    1.172E+00    3.688E+00
ZN-65      3.267E-01         2124.8     6.942E+00    6.942E+00    2.328E+01
NB-94      6.450E-01          239.4     1.544E+00    1.544E+00    3.645E+00
ZR-95     -4.464E-01          573.8     2.561E+00    2.561E+00    6.106E+00
NB-95     -1.543E+00          137.8     2.126E+00    2.128E+00    7.092E+00
RU-103     1.273E+00           96.5     1.228E+00    1.230E+00    2.986E+00
RH-106     2.906E+01           72.9     2.119E+01    2.124E+01    1.511E+02
AG-108M    1.157E+00           98.0     1.134E+00    1.135E+00    3.322E+00
AG-110M    1.922E+00          134.4     2.582E+00    2.584E+00    7.704E+00
SN-113    -2.160E+00          110.1     2.377E+00    2.380E+00    7.893E+00
SB-124     2.123E+00           93.8     1.992E+00    1.995E+00    1.523E+01
SB-125     1.913E+00          319.0     6.102E+00    6.103E+00    1.144E+01
I-131      8.654E-02           74.8     6.477E-02    6.491E-02    3.607E+00
Gd-153     7.767E-01           52.9     4.106E-01    4.132E-01    1.701E+01
Ga-68     -3.702E+01          169.8     6.287E+01    6.290E+01    1.437E+02
Tc-99m    -1.090E+00          117.8     1.284E+00    1.286E+00    4.252E+00
BA-133    -2.104E+00          257.2     5.412E+00    5.413E+00    1.793E+01
CS-134    -9.340E-02           75.8     7.080E-02    7.096E-02    6.015E+00
CS-137    -1.833E+00          104.5     1.914E+00    1.917E+00    6.374E+00
CE-139     1.225E+00          105.0     1.286E+00    1.288E+00    4.260E+00
Ba-140    -2.004E+00          306.2     6.138E+00    6.139E+00    1.270E+01
La-140     2.335E+00           95.7     2.234E+00    2.238E+00    4.359E+00
CE-141    -1.285E+00          185.0     2.376E+00    2.377E+00    7.882E+00
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CE-144     3.701E+00          299.7     1.109E+01    1.109E+01    3.681E+01
PM-144     7.532E-01          304.3     2.292E+00    2.292E+00    3.173E+00
EU-152     2.410E+00          111.7     2.693E+00    2.696E+00    1.047E+01
EU-154     3.798E+00           61.5     2.335E+00    2.343E+00    6.583E+00
EU-155    -4.877E+00          147.8     7.210E+00    7.215E+00    2.386E+01
HF-181    -4.385E-01           83.1     3.642E-01    3.649E-01    5.546E+00
Ta-182    -6.232E+00          159.4     9.931E+00    9.936E+00    3.310E+01
Hg-203    -1.312E+00           99.9     1.311E+00    1.313E+00    4.350E+00
TL-208     7.174E+00           16.2     1.162E+00    1.218E+00    2.738E+00
PM-146     8.249E-01          246.2     2.031E+00    2.032E+00    4.957E+00
Y-88       2.196E-01           55.2     1.212E-01    1.218E-01    4.287E+00
Cd-113m    1.700E+04          131.4     2.234E+04    2.236E+04    7.415E+04
Cd-109    -3.160E+01          235.0     7.427E+01    7.429E+01    2.455E+02
Cf-251     4.043E+00          143.2     5.790E+00    5.793E+00    1.533E+01
Cf-249    -2.147E+00          106.3     2.281E+00    2.284E+00    7.571E+00
Sn-126    -1.460E+01          127.7     1.865E+01    1.867E+01    6.171E+01
PB-210     3.499E+02           12.1     4.233E+01    4.764E+01    1.028E+02
PB-212     2.300E+01            7.9     1.815E+00    2.176E+00    5.056E+00
PB-214     4.435E+02            1.5     6.676E+00    2.346E+01    7.461E+00
BI-207    -2.819E-02          152.1     4.288E-02    4.291E-02    5.350E+00
BI-212    -4.151E+00          338.0     1.403E+01    1.403E+01    6.150E+01
U-235      4.027E+01           19.0     7.651E+00    7.923E+00    1.940E+01
BI-214     3.809E+02            1.9     7.302E+00    2.073E+01    1.256E+01
BI-210M    1.989E+00          131.7     2.620E+00    2.622E+00    8.695E+00
AC-228     4.254E+01           14.7     6.241E+00    6.603E+00    1.092E+01
TH-227     8.886E+00          121.5     1.080E+01    1.081E+01    5.268E+01
TH-229     1.785E+01           98.3     1.755E+01    1.758E+01    6.271E+01
TH-234     3.514E+02            4.6     1.633E+01    2.543E+01    4.510E+01
PA-231     0.000E+00         1.#INF     2.155E+01    2.155E+01    3.105E+02
PA-233    -3.507E+00           37.3     1.310E+00    1.322E+00    2.584E+01
PA-234     8.380E+00           81.5     6.829E+00    6.842E+00    2.220E+01
PA-234M    7.775E+02           19.7     1.529E+02    1.578E+02    3.395E+02
AM-241     3.900E+00          111.4     4.346E+00    4.352E+00    1.146E+01
Np-237     8.607E+00          245.8     2.116E+01    2.116E+01    6.992E+01
Ir-192     8.883E-01          112.6     1.000E+00    1.001E+00    3.879E+00
Cs-136    -2.034E+00           96.0     1.953E+00    1.957E+00    6.495E+00
Np-239    -4.132E+00          141.8     5.859E+00    5.865E+00    1.940E+01
Nd-147     7.657E+00           69.1     5.290E+00    5.307E+00    1.485E+01
TL-210     1.722E+00           87.2     1.501E+00    1.504E+00    4.994E+00
Kr-85      1.365E+02          217.0     2.962E+02    2.963E+02    9.940E+02
-----------------------------------------------------------------------------
Total      1.989E+04

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:58:00 AMPage  1
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191105.An1             
                                                                                 
 Sample description                                             
      430266_Gamma_160-34268-A-7-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det2\2_Gamma_20191105.An1

 Acquisition information
        Start time:                 6/20/2019 8:27:20 AM
        Live time:               1800
        Real time:               1810
        Dead time:                  0.54 %
        Detector ID:                    2

 Detector system                                                
      Ge 2 SN/164                                                     
                                                                      

 Calibration
        Filename:                   2_Soil_TunaCan.Clb
      2_Soil_TunaCan_101407                                           
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 1:54:10 PM
             Zero offset:           0.101 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -4.975E-09 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 1:56:20 PM
             Type:                  Polynomial
             Uncertainty:           1.003 %
             Coefficients:         -0.414971  -4.933446   0.551852
                                   -0.058768   0.002630  -0.000046

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  2000.01keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:58:00 AMPage  2
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191105.An1             
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 8:26:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       2_2019-06-08_1441.PBC
                                                 6/8/2019 2:41:26 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   42 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1745

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.64      489.  12.10   1.02  1.838E-02    46.54   4.250  3.499E+02 PB210 
    53.30      294.  21.71   1.02  2.586E-02
    59.54       77. 111.43   0.84  3.048E-02    59.54  35.900    PBC<MDA AM241 
    63.42     1145.   7.68   0.88  3.269E-02    63.29   3.810  5.116E+02 TH234 
    67.52       84.  61.45   0.54  3.465E-02
    74.86     1693.   4.39   0.86  3.746E-02
    77.20     2896.   2.72   0.86  3.819E-02
    79.43       95.  60.52   0.86  3.883E-02
    81.24      107.  53.17   0.86  3.930E-02    80.99  34.060  4.435E+00 BA133 
    83.96      490.  12.09   0.86  3.994E-02
    87.27      843.   7.26   0.87  4.061E-02    86.49  13.100  8.840E+01 Np237 
                                                86.54  30.700  3.771E+01 EU155 
                                                86.94   9.040  1.278E+02 Sn126 
                                                87.57  37.500  3.054E+01 Sn126 
                                                88.04   3.790  3.034E+02 Cd109 
    89.95      312.  17.88   0.87  4.106E-02
    92.65     1513.   4.45   0.87  4.145E-02    92.59   5.584  3.632E+02 TH234 
                                                93.35   5.561  3.639E+02 AC228 
   103.06      110.  52.86   2.66  4.233E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  5.996E+00 Np239 
   122.06       43. 134.14   0.89  4.201E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  6.643E-01 CO57  
   123.10       53. 115.34   0.90  4.194E-02   123.10  40.790    PBC<MDA EU154 
   127.47       52.  66.01   0.90  4.161E-02
   128.94       44.  90.15   0.90  4.148E-02
   131.29       66. 136.22   0.90  4.126E-02   131.29  18.000    PBC<MDA PA234 
   133.02       66. 137.12   0.90  4.110E-02   133.02  43.300    PBC<MDA HF181 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:58:00 AMPage  3
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191105.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   133.54       30. 299.68   0.90  4.105E-02   133.54  11.090    PBC<MDA CE144 
   143.94      323.  19.00   0.94  3.989E-02   143.79  10.960  4.106E+01 U235  
   154.26      159.  39.47   1.57  3.858E-02
   163.33      141.  40.45   1.45  3.737E-02   162.66   6.220  3.356E+01 Ba140 
                                               163.38   5.080    PBC<MDA U235  
   165.85       65. 105.00   0.93  3.703E-02   165.85  79.900    PBC<MDA CE139 
   176.60       44. 143.21   0.94  3.557E-02   176.60  17.000    PBC<MDA Cf251 
   186.07     2193.   3.96   1.17  3.430E-02   185.72  54.000  6.523E+01 U235  
   193.51       17. 356.59   0.95  3.333E-02   193.51   4.400    PBC<MDA TH229 
   205.50      108.  39.31   1.71  3.183E-02   205.33   5.010    PBC<MDA U235  
   210.85       58.  98.32   0.97  3.117E-02   210.85   2.990    PBC<MDA TH229 
   236.05      224.  14.62   0.99  2.835E-02   235.97  12.300  3.570E+01 TH227 
   238.79      504.   7.88   0.99  2.807E-02   238.63  43.300  2.303E+01 PB212 
   242.07     1568.   3.33   0.99  2.773E-02   242.00   7.430  4.226E+02 PB214 
   256.24       34. 156.28   1.00  2.637E-02   256.24   7.000    PBC<MDA TH227 
   259.25      172.  23.94   1.44  2.609E-02
   263.70       47. 131.43   1.01  2.570E-02   263.70   0.006    PBC<MDA Cd113m
   265.83       46. 131.69   1.01  2.551E-02   265.83  50.000    PBC<MDA BI210M
   269.50      173.  18.69   1.01  2.520E-02
   271.20      160.  20.46   1.01  2.506E-02
   295.29     3492.   2.08   1.06  2.317E-02   295.09  19.300  4.337E+02 PB214 
                                               296.00  79.000  1.063E+02 TL210 
   320.08       29. 146.12   1.05  2.149E-02   320.08   9.940    PBC<MDA CR51  
   328.76       27. 164.48   1.06  2.096E-02   328.76  20.300    PBC<MDA La140 
   334.18       54.  40.90   1.06  2.064E-02   333.44  15.510  9.405E+00 Cf249 
   338.44      111.  23.24   1.07  2.040E-02   338.32  12.010    PBC<MDA AC228 
   352.00     5904.   1.51   1.15  1.967E-02   351.93  37.600  4.435E+02 PB214 
   389.03       81.  27.10   0.85  1.792E-02   387.95  66.000  3.811E+00 Cf249 
   433.94       17. 212.43   1.14  1.620E-02   433.94  90.480    PBC<MDA AG108M
   453.88       15. 246.25   1.16  1.554E-02   453.88  65.000    PBC<MDA PM146 
   468.06       31. 112.60   1.17  1.511E-02   468.06  51.750    PBC<MDA Ir192 
   480.67       64.  43.06   0.57  1.475E-02
   498.14       30.  96.46   1.19  1.431E-02   497.05  90.900    PBC<MDA RU103 
   511.86       46.  68.12   2.45  1.394E-02   511.86  20.000    PBC<MDA RH106 
   513.79       15. 217.04   1.20  1.389E-02   513.98   0.430    PBC<MDA Kr85  
   531.21       24.  69.08   0.87  1.349E-02   531.00  13.000    PBC<MDA Nd147 
   569.39       11. 207.47   1.24  1.267E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  5.791E+00 PA234 
                                               569.70  97.740  4.860E-01 BI207 
   583.55      135.  16.19   1.60  1.241E-02   583.02  84.500  7.174E+00 TL208 
   600.50       26. 380.21   1.27  1.210E-02   600.50  17.860    PBC<MDA SB125 
   602.73       21. 464.15   1.27  1.206E-02   602.73  98.260    PBC<MDA SB124 
   609.54     4010.   1.69   1.31  1.194E-02   609.31  46.090  4.047E+02 BI214 
                                               610.30   5.750  3.249E+03 RU103 
   614.28       26. 364.15   1.28  1.186E-02   614.28  89.850    PBC<MDA AG108M
   618.06       26. 364.42   1.28  1.180E-02   618.06  99.100    PBC<MDA PM144 
   621.92       27. 347.59   1.28  1.173E-02   621.92   9.930    PBC<MDA RH106 
   636.97       27.  74.84   1.29  1.149E-02   636.97   7.170    PBC<MDA I131  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:58:00 AMPage  4
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191105.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   665.48      117.  18.80   1.10  1.106E-02
   696.54        5. 487.34   1.34  1.063E-02   696.54  99.000    PBC<MDA PM144 
   702.63       12. 239.40   1.34  1.055E-02   702.63  97.900    PBC<MDA NB94  
   722.79       25.  93.82   1.35  1.030E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  1.480E+00 AG108M
                                               723.36  20.220  6.654E+00 EU154 
   722.94       25.  98.00   1.35  1.030E-02   722.79  10.810  1.244E+01 SB124 
                                               722.94  90.840  1.480E+00 AG108M
                                               723.36  20.220  6.654E+00 EU154 
   742.50       64.  34.31   0.36  1.007E-02
   766.59       32. 111.73   1.39  9.796E-03   766.41   0.294    PBC<MDA PA234M
   768.55      405.   7.92   1.92  9.773E-03
   785.39       66.  42.82   1.40  9.593E-03   785.42   1.280  3.001E+02 BI212 
   800.37       29.  87.16   1.41  9.448E-03   799.60  98.960    PBC<MDA TL210 
   801.95       23. 107.75   1.41  9.424E-03   801.95   8.690    PBC<MDA CS134 
   873.23       27.  78.65   1.46  8.765E-03   873.23  12.270    PBC<MDA EU154 
   880.53       20. 126.49   1.47  8.703E-03   880.53   6.000    PBC<MDA PA234 
   898.04       44.  55.18   1.48  8.558E-03   898.04  93.700    PBC<MDA Y88   
   911.35      188.  14.67   2.29  8.451E-03   911.07  29.000  4.254E+01 AC228 
   934.38      254.   9.43   1.31  8.273E-03
   946.02       26.  89.49   1.51  8.186E-03   946.02  13.400    PBC<MDA PA234 
   969.46       53.  29.80   0.52  8.020E-03   968.97  17.460  2.088E+01 AC228 
  1001.02       98.  19.66   1.64  7.800E-03  1001.00   0.837  8.365E+02 PA234M
  1037.84       22.  93.39   1.57  7.562E-03  1037.84  14.130    PBC<MDA Co56  
  1050.36       27.  72.90   1.58  7.484E-03  1050.36   1.560    PBC<MDA RH106 
  1112.07       23. 192.25   1.62  7.124E-03  1112.07  13.644    PBC<MDA EU152 
  1120.78      786.   4.74   1.50  7.076E-03  1120.29  15.100  4.084E+02 BI214 
                                              1120.55  99.987  6.174E+01 Sc46  
                                              1121.30  34.900  1.770E+02 Ta182 
  1173.24       22.  89.47   1.66  6.799E-03  1173.24  99.900    PBC<MDA CO60  
  1238.65      332.   6.95   1.43  6.481E-03  1238.28  66.070  4.305E+01 Co56  
  1274.53        2. 580.82   1.72  6.318E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  5.830E-01 EU154 
  1274.54       11. 120.55   1.72  6.318E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  2.665E+00 EU154 
  1281.50      108.  17.68   1.27  6.288E-03
  1291.60        8. 235.20   1.73  6.244E-03  1291.60  43.200    PBC<MDA FE59  
  1313.11       37.  48.87   1.75  6.152E-03  1313.00  21.000    PBC<MDA TL210 
  1332.50        9. 200.41   1.76  6.071E-03  1332.50  99.980    PBC<MDA CO60  
  1378.37      250.   7.10   1.85  5.887E-03
  1384.30       20. 134.36   1.79  5.864E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00       67.  41.23   1.80  5.773E-03  1408.00  21.005  3.054E+01 EU152 
  1461.47      218.   9.74   1.94  5.580E-03  1460.83  10.670  2.034E+02 K40   
  1596.21       18.  97.79   1.91  5.131E-03  1596.21  95.400    PBC<MDA La140 
  1765.23      615.   4.18   1.93  4.646E-03  1764.49  15.400  4.767E+02 BI214 
  1771.35       12. 273.57   2.01  4.630E-03  1771.35  15.480    PBC<MDA Co56  

                                 (Page 6 of 23)

Page 1438 of 1906



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:58:00 AMPage  5
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191105.An1             
                                                                                 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   212.77    53.30      1134.       294. 1.137E+04   21.71   1.018  -      s 
   269.65    67.52      1115.        84. 2.434E+03   61.45   0.542  -      sM
   299.02    74.86      1916.      1694. 4.522E+04    4.39   0.856  -       D
   308.38    77.20      1659.      2892. 7.571E+04    2.73   0.858  -       D
   317.29    79.42      1590.        89. 2.298E+03   64.07   0.860  -       c
   324.52    81.23      1556.       102. 2.583E+03   55.83   0.861  -       D
   335.40    83.95      1508.       484. 1.212E+04   12.22   0.863  -      sD
   348.66    87.27      1475.       834. 2.054E+04    7.37   0.866  -      sD
   359.35    89.94      1412.       312. 7.601E+03   17.94   0.868  -       D
   509.41   127.44       570.        52. 1.257E+03   66.01   0.899  -       c
   515.29   128.91       765.        44. 1.061E+03   90.15   0.900  -       c
   616.56   154.26      1080.       159. 4.121E+03   39.47   1.571  -      s 
   943.99   236.04       425.       223. 7.861E+03   14.69   0.987  -       D
  1036.49   259.25       432.       172. 6.573E+03   23.94   1.438  -      s 
  1077.48   269.43       435.       171. 6.793E+03   18.85   1.013  -      sD
  1084.28   271.13       455.       159. 6.342E+03   20.57   1.015  -      sD
  1336.76   334.23       240.        53. 2.585E+03   43.25   1.064  -       D
  1555.51   389.03       188.        91. 5.073E+03   23.76   1.107  -      sD
  1922.13   480.67       178.        64. 4.304E+03   43.06   0.572  -      s 
  2661.36   665.48        89.       117. 1.061E+04   18.80   1.098  -        
  2969.45   742.50        94.        64. 6.408E+03   34.31   0.364  -      s 
  3074.36   768.55       141.       321. 3.287E+04    7.64   1.388  -      sD
  3736.96   934.38        64.       254. 3.070E+04    9.43   1.307  -      s 
  4954.13  1238.65        40.       332. 5.123E+04    6.95   1.428  -       M
  5125.54  1281.50        44.       108. 1.710E+04   17.68   1.274  -      s 
  5513.08  1378.37        12.       250. 4.238E+04    7.10   1.848  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:58:00 AMPage  6
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191105.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.13    46.64       917.       489.     0.272    12.10   1.024s
 TH-227    200.14    50.14      4450.       -63.    -0.035   149.76   0.835s
 AM-241    237.72    59.54      2290.        77.     0.043   111.43   0.843s
 TH-234    253.25    63.42      1888.      1145.     0.636     7.68   0.880 
 Sn-126    256.69    64.28      5779.       -84.    -0.047   127.72   0.847 
 BA-133    323.52    80.99     20249.        82.     0.045   246.59   0.861 
 Np-237    345.52    86.49     20331.        82.     0.046   245.80   0.866 
 EU-155    345.73    86.54     21561.       -88.    -0.049   236.98   0.866s
 Sn-126    347.32    86.94     21473.       -88.    -0.049   236.44   0.866 
 Sn-126    349.84    87.57     21391.       -93.    -0.052    80.09   0.866 
 Cd-109    351.72    88.04     21269.       -88.    -0.049   235.04   0.867s
 Nd-147    363.96    91.10     21182.       -88.    -0.049   233.89   0.869 
 TH-234    369.92    92.59      1579.      1464.     0.813     4.65   0.870D
 AC-228    372.96    93.35     20352.        85.     0.047   237.90   0.871s
 Gd-153    389.56    97.50      6750.       -78.    -0.044   148.74   0.875s
 Np-239    397.56    99.50      6671.       -78.    -0.044   147.60   0.876 
 Gd-153    411.78   103.06       975.       110.     0.061    52.86   2.656s
 Np-239    414.35   103.70      6687.       -79.    -0.044   147.23   0.879s
 EU-155    420.81   105.31      6766.       -79.    -0.044   147.85   0.881s
 Np-239    424.07   106.13      5119.       -72.    -0.040   141.80   0.882s
 EU-152    486.67   121.78      2305.       -60.    -0.033   113.90   0.894 
 CO-57     487.79   122.06      1642.        43.     0.024   134.14   0.895 
 EU-154    491.95   123.10      1842.        53.     0.029   115.34   0.895s
 PA-234    524.72   131.29      3983.        66.     0.037   136.22   0.902s
 HF-181    531.64   133.02      4049.        66.     0.037   137.12   0.904s
 CE-144    533.70   133.54      4115.        30.     0.017   299.68   0.904s
 HF-181    544.74   136.30      4145.         0.     0.000  1000.00   0.906s
 CO-57     545.43   136.47      4115.       -49.    -0.027   185.69   0.906s
 Tc-99m    561.58   140.51      3214.       -68.    -0.038   117.80   0.910s
 U-235     575.30   143.94      1036.       323.     0.180    19.00   0.935 
 CE-141    581.30   145.44      3327.       -44.    -0.025   184.97   0.914s
 Ba-140    650.17   162.66      2812.       -67.    -0.037   112.43   0.928s
 U-235     652.86   163.33       930.       141.     0.078    40.45   1.453s
 CE-139    662.94   165.85      2314.        65.     0.036   105.00   0.930 
 Cf-251    705.93   176.60      1240.        44.     0.024   143.21   0.939s
 U-235     743.80   186.07      1205.      2178.     1.210     3.99   1.172s
 TH-229    773.56   193.51      1221.        17.     0.010   356.59   0.953s
 U-235     821.52   205.50       565.       108.     0.060    39.31   1.706s
 TH-229    842.92   210.85       997.        58.     0.032    98.32   0.967s
 Cf-251    907.51   227.00      1008.       -56.    -0.031   106.03   0.980 
 TH-227    943.39   235.97      4539.        51.     0.029   186.13   0.987 
 PB-212    954.04   238.63       537.       503.     0.280     7.89   0.989D
 PB-214    967.50   242.00       578.      1568.     0.871     3.33   0.992D
 EU-152    978.28   244.69      4649.       -54.    -0.030   179.97   0.994s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:58:00 AMPage  7
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191105.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-227   1024.46   256.24      1367.        34.     0.019   156.28   1.003s
 Cd-113m  1054.30   263.70      1899.        47.     0.026   131.43   1.009s
 BI-210M  1062.83   265.83      1786.        46.     0.025   131.69   1.011s
 TL-208   1108.63   277.28      1172.       -52.    -0.029    35.78   1.020s
 Hg-203   1116.30   279.20      1076.       -47.    -0.026    99.93   1.021s
 I-131    1136.69   284.30       712.       -39.    -0.022    47.70   1.025 
 PB-214   1179.85   295.09       609.      3364.     1.869     2.01   1.034D
 TL-210   1183.49   296.00      6045.       -20.    -0.011   544.20   1.034s
 PB-212   1199.61   300.03      6025.         0.     0.000  1000.00   1.038 
 PA-231   1199.77   300.07      6025.         0.     0.000  1000.00   1.038s
 PA-233   1200.21   300.18      6025.         0.     0.000  1000.00   1.038s
 PA-231   1210.09   302.65      6025.         0.     0.000  1000.00   1.040s
 BA-133   1210.90   302.85      6025.         0.     0.000  1000.00   1.040s
 Ba-140   1218.89   304.85      6025.         0.     0.000  1000.00   1.041s
 BI-210M  1219.07   304.90      6025.         0.     0.000  1000.00   1.041s
 Ir-192   1233.25   308.44      6025.         0.     0.000  1000.00   1.044s
 PA-233   1247.54   312.01      6165.       -50.    -0.028    37.34   1.047s
 CR-51    1279.82   320.08       502.        29.     0.016   146.12   1.053s
 La-140   1314.53   328.76       558.        27.     0.015   164.48   1.060s
 Cf-249   1333.24   333.44      1929.       -45.    -0.025   139.35   1.064 
 AC-228   1352.76   338.32      1773.       -10.    -0.005   262.52   1.068 
 Cs-136   1361.76   340.57      1765.         0.     0.000  1000.00   1.069 
 EU-152   1376.62   344.29      1765.         0.     0.000  1000.00   1.072s
 HF-181   1382.80   345.83      1765.         0.     0.000  1000.00   1.073s
 PB-214   1407.47   352.00       430.      5904.     3.280     1.51   1.149 
 BA-133   1423.48   356.00      6895.       -46.    -0.025   257.24   1.081s
 I-131    1457.41   364.48       445.       -43.    -0.024   208.32   1.088s
 BA-133   1534.84   383.84       491.       -44.    -0.025    94.63   1.103s
 Cf-249   1551.27   387.95      1162.       -46.    -0.025   106.26   1.106 
 SN-113   1566.23   391.69      1167.       -44.    -0.025   110.09   1.109s
 SB-125   1710.97   427.88       436.        -8.    -0.004   512.25   1.137s
 AG-108M  1735.21   433.94       332.        17.     0.009   212.43   1.141s
 PM-146   1814.98   453.88       352.        15.     0.008   246.25   1.157s
 SB-125   1852.93   463.37       638.       -19.    -0.011   186.01   1.164s
 Ir-192   1871.70   468.06       607.        31.     0.017   112.60   1.167s
 BE-7     1909.84   477.60       551.       -36.    -0.020    98.52   1.175s
 HF-181   1927.44   482.00       615.       -38.    -0.021    93.76   1.178 
 La-140   1947.54   487.02       344.       -14.    -0.008   252.54   1.182s
 RU-103   1987.67   497.05       208.        30.     0.017    96.46   1.189s
 RH-106   2046.91   511.86       468.        46.     0.026    68.12   2.450s
 Kr-85    2055.37   513.98       499.        15.     0.008   217.04   1.202s
 Nd-147   2124.30   531.21        90.        24.     0.013    69.08   0.867s
 Ba-140   2148.49   537.26       237.       -12.    -0.007   306.25   1.219s
 CS-134   2252.39   563.24       204.        -9.    -0.005   394.67   1.239s
 CS-134   2276.73   569.32       232.       -18.    -0.010   121.97   1.243s
 PA-234   2277.33   569.47       250.         0.     0.000  1000.00   1.243s
 BI-207   2278.25   569.70       247.        11.     0.006   207.47   1.244s
 TL-208   2333.63   583.55       111.       135.     0.075    16.19   1.602s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:58:00 AMPage  8
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191105.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125   2401.44   600.50      4749.        26.     0.014   380.21   1.266s
 SB-124   2410.37   602.73      4775.        21.     0.012   464.15   1.268s
 CS-134   2418.28   604.71      4796.         0.     0.000  1000.00   1.269s
 BI-214   2436.69   609.31       683.      3721.     2.067     1.92   1.273D
 RU-103   2440.64   610.30      4401.        26.     0.014   363.92   1.274s
 AG-108M  2456.57   614.28      4426.        26.     0.014   364.15   1.276s
 PM-144   2471.69   618.06      4452.        26.     0.014   364.42   1.279s
 RH-106   2487.11   621.92      4546.        27.     0.015   347.59   1.282 
 SB-125   2543.00   635.89       226.       -24.    -0.013   297.85   1.292s
 I-131    2547.34   636.97       196.        27.     0.015    74.84   1.293 
 AG-110M  2630.49   657.76       548.       -31.    -0.017   228.32   1.308s
 CS-137   2646.08   661.66       517.       -31.    -0.017   104.46   1.311s
 PM-144   2785.61   696.54       152.         5.     0.003   487.34   1.336s
 NB-94    2809.96   702.63       195.        12.     0.007   239.40   1.340 
 SB-124   2890.59   722.79       261.        25.     0.014    93.82   1.355s
 AG-108M  2891.19   722.94       286.        25.     0.014    98.00   1.355s
 ZR-95    2896.24   724.20       326.         0.     0.000  1000.00   1.356s
 BI-212   2908.12   727.17       317.        -6.    -0.003   338.00   1.358s
 PM-146   2942.32   735.72       134.       -13.    -0.007   179.54   1.364 
 PM-146   2988.08   747.16       321.       -28.    -0.016    68.83   1.372s
 ZR-95    3026.36   756.73       147.        -4.    -0.002   573.79   1.379s
 AG-110M  3055.21   763.94       709.       -31.    -0.017   123.52   1.384s
 NB-95    3062.60   765.79       687.       -27.    -0.015   137.78   1.385s
 PA-234M  3065.09   766.41       607.        32.     0.018   111.73   1.386s
 EU-152   3115.12   778.92       178.       -31.    -0.017    90.54   1.395s
 BI-212   3141.12   785.42       178.        66.     0.037    42.82   1.399s
 CS-134   3182.92   795.87       334.       -25.    -0.014   106.65   1.407s
 TL-210   3197.84   799.60       305.        29.     0.016    87.16   1.409s
 CS-134   3207.25   801.95       296.        23.     0.013   107.75   1.411s
 CO-58    3242.54   810.77       552.       -38.    -0.021    51.61   1.417s
 La-140   3262.52   815.77       588.       -37.    -0.021    52.47   1.421s
 Cs-136   3273.44   818.50       513.       -34.    -0.019    96.04   1.422s
 MN-54    3338.84   834.85       213.       -35.    -0.020    55.84   1.434s
 Co-56    3386.53   846.77       160.        -2.    -0.001   804.02   1.442s
 TL-208   3441.70   860.56       130.        -3.    -0.002   607.90   1.452 
 NB-94    3483.84   871.10       228.       -25.    -0.014    87.73   1.459s
 EU-154   3492.37   873.23       212.        27.     0.015    78.65   1.460s
 PA-234   3521.57   880.53       310.        20.     0.011   126.49   1.465s
 PA-234   3532.41   883.24       330.         0.     0.000  1000.00   1.467s
 AG-110M  3538.19   884.68       330.         0.     0.000  1000.00   1.468s
 Sc-46    3556.57   889.28       430.       -32.    -0.018    93.43   1.471s
 Y-88     3591.61   898.04       122.        44.     0.024    55.18   1.477s
 AC-228   3644.84   911.35        95.       188.     0.104    14.67   2.289s
 AG-110M  3749.43   937.49       457.       -28.    -0.016   109.00   1.504s
 PA-234   3783.54   946.02       112.        26.     0.014    89.49   1.510s
 AC-228   3877.32   969.46        55.        53.     0.029    29.80   0.516s
 EU-154   3984.78   996.33       353.       -25.    -0.014   108.84   1.544s
 PA-234M  4003.56  1001.02        64.        98.     0.055    19.66   1.636 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:58:00 AMPage  9
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191105.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154   4018.57  1004.77       374.       -29.    -0.016    96.03   1.549 
 Co-56    4150.84  1037.84        89.        22.     0.012    93.39   1.571 
 Cs-136   4191.76  1048.07       163.       -32.    -0.018    58.39   1.578s
 RH-106   4200.92  1050.36       187.        27.     0.015    72.90   1.579s
 BI-207   4254.12  1063.66       117.        -7.    -0.004   222.51   1.588s
 Ga-68    4309.08  1077.40       117.       -14.    -0.008   169.82   1.597s
 FE-59    4396.49  1099.25       150.       -32.    -0.018    48.12   1.611s
 EU-152   4447.79  1112.07       985.        23.     0.013   192.25   1.620s
 BI-214   4482.63  1120.78        91.       786.     0.437     4.75   1.502 
 Sc-46    4481.70  1120.55       987.        23.     0.013   192.45   1.625 
 Ta-182   4484.70  1121.30       960.       -28.    -0.015   159.35   1.626 
 CO-60    4692.46  1173.24        75.        22.     0.012    89.47   1.659s
 Ta-182   4755.72  1189.05       100.        -5.    -0.003   441.97   1.669 
 Ta-182   4885.17  1221.41       100.       -12.    -0.007   185.47   1.689 
 Co-56    4952.65  1238.28       447.       -28.    -0.016    68.97   1.700 
 NA-22    5097.66  1274.53        91.         2.     0.001   580.82   1.723s
 EU-154   5097.70  1274.54        77.        11.     0.006   120.55   1.723s
 FE-59    5165.93  1291.60        70.         8.     0.004   235.20   1.733s
 TL-210   5251.56  1313.00        60.        37.     0.021    48.87   1.746s
 CO-60    5329.57  1332.50        65.         9.     0.005   200.41   1.758s
 AG-110M  5536.78  1384.30       340.        20.     0.011   134.36   1.789s
 EU-152   5631.60  1408.00       133.        67.     0.037    41.23   1.804 
 K-40     5845.52  1461.47        37.       218.     0.121     9.74   1.944 
 La-140   6384.53  1596.21        59.        18.     0.010    97.79   1.912 
 BI-214   7057.76  1764.49        96.       512.     0.284     5.19   2.005D
 Co-56    7085.20  1771.35       541.        12.     0.007   273.57   2.008s
 Y-88     7344.09  1836.06        46.       -20.    -0.011   135.59   2.042s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -1.2982E+01                                      5.31E+01             
                           477.60-1.298E+01 ?(P 3.989E+01 9.85E+01 1.05E+01 G  
 
NA-22    C   2.0528E-01                                      9.50E+02             
                          1274.53 2.053E-01  (  4.142E+00 5.81E+02 9.99E+01 G  
 
K-40     N   2.0342E+02                                      4.66E+11             
                          1460.83 2.034E+02  (P 2.898E+01 9.74E+00 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:58:00 AMPage 10
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191105.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sc-46    F  -2.0571E+00                                      8.38E+01             
                           889.28-2.057E+00 ?(  6.393E+00 9.34E+01 1.00E+02 G  
                          1120.55 1.823E+00 +   1.171E+01 1.92E+02 1.00E+02 G  
 
CR-51    F   7.5213E+00                                      2.77E+01             
                           320.08 7.521E+00 ?(P 2.786E+01 1.46E+02 9.94E+00 G  
 
MN-54    C  -2.1442E+00                                      3.12E+02             
                           834.85-2.144E+00 ?(P 4.311E+00 5.58E+01 1.00E+02 G  
 
FE-59    F  -4.4225E+00                                      4.45E+01             
                          1099.25-4.422E+00 ?(P 8.170E+00 4.81E+01 5.65E+01 G  
                          1291.60 1.630E+00 & P 8.594E+00 2.35E+02 4.32E+01 G  
 
Co-56    C   1.2841E+00                                      7.73E+01             
                           846.77-1.509E-01 ?(P 3.815E+00 8.04E+02 9.99E+01 G  
                          1238.28-3.693E+00 + P 1.313E+01 6.90E+01 6.61E+01 G  
                          1037.84 1.143E+01  (P 2.427E+01 9.34E+01 1.41E+01 G  
                          1771.35 9.375E+00 ?   8.614E+01 2.74E+02 1.55E+01  A 
 
CO-57    C   6.6432E-01                                      2.72E+02             
                           122.06 6.643E-01  (  2.959E+00 1.34E+02 8.56E+01 G  
                           136.47-6.257E+00 +   3.852E+01 1.86E+02 1.07E+01 G  
 
CO-58    C  -2.2715E+00                                      7.09E+01             
                           810.78-2.271E+00 ?(P 6.711E+00 5.16E+01 9.95E+01 G  
 
CO-60    F   1.3077E+00                                      1.93E+03             
                          1332.50 8.211E-01  (P 3.688E+00 2.00E+02 1.00E+02 G  
                          1173.24 1.795E+00 &(P 3.531E+00 8.95E+01 9.99E+01 G  
 
ZN-65    F   3.2672E-01                                      2.44E+02             
                          1115.55 3.267E-01 &(  2.328E+01 2.12E+03 5.06E+01 G  
 
NB-94    I   6.4497E-01                                      7.41E+06             
                           702.63 6.450E-01 ?(P 3.645E+00 2.39E+02 9.79E+01 G  
                           871.10-1.583E+00 +   4.627E+00 8.77E+01 9.99E+01 G  
 
ZR-95    I  -4.4638E-01                                      6.40E+01             
                           756.73-4.464E-01 ?(  6.106E+00 5.74E+02 5.45E+01 G  
                           724.20 0.000E+00 &   1.063E+01 1.00E+03 4.42E+01 G  
 
NB-95    I  -1.5431E+00                                      6.40E+01             
                           765.79-1.543E+00 ?(  7.092E+00 1.38E+02 9.98E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:58:00 AMPage 11
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191105.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RU-103   I   1.2733E+00                                      3.93E+01             
                           497.05 1.273E+00 &(  2.986E+00 9.65E+01 9.09E+01 G  
                           610.30 2.092E+01 ?   2.526E+02 3.64E+02 5.75E+00 GA 
 
RH-106   I   2.9062E+01                                      3.74E+02             
                           621.92 1.310E+01 ?(  1.511E+02 3.48E+02 9.93E+00 G  
                          1050.36 1.307E+02 ?(  3.158E+02 7.29E+01 1.56E+00 G  
                           511.86 9.167E+00 ?   2.063E+01 6.81E+01 2.00E+01 GA 
 
AG-108M  C   1.1568E+00                                      1.53E+05             
                           433.94 6.410E-01 *(P 3.322E+00 2.12E+02 9.05E+01 G  
                           722.94 1.480E+00 &(  4.840E+00 9.80E+01 9.08E+01 G  
                           614.28 1.349E+00 ?(  1.631E+01 3.64E+02 8.98E+01 G  
 
AG-110M  F   1.9221E+00                                      2.50E+02             
                           884.68 0.000E+00 ?(  7.704E+00 1.00E+03 7.27E+01 G  
                           657.76-1.642E+00 + P 5.875E+00 2.28E+02 9.46E+01 G  
                           937.49-5.519E+00 +   2.006E+01 1.09E+02 3.44E+01 G  
                          1384.30 7.673E+00 ?(  3.455E+01 1.34E+02 2.43E+01 G  
                           763.94-7.821E+00 +   3.218E+01 1.24E+02 2.23E+01 G  
 
SN-113   F  -2.1595E+00                                      1.15E+02             
                           391.69-2.160E+00 ?(  7.893E+00 1.10E+02 6.40E+01 G  
 
SB-124   F   2.1231E+00                                      6.02E+01             
                           602.73 9.884E-01 ?(  1.523E+01 4.64E+02 9.83E+01 G  
                          1690.98-8.354E-02 % P 8.172E+00 6.09E+03 4.78E+01 G  
                           722.79 1.244E+01 ?(  3.891E+01 9.38E+01 1.08E+01 G  
 
SB-125   I   1.9131E+00                                      1.01E+03             
                           427.88-9.152E-01  (  1.144E+01 5.12E+02 2.96E+01 G  
                           600.50 6.600E+00 ?(  8.328E+01 3.80E+02 1.79E+01 G  
                           635.89-1.022E+01 + P 3.106E+01 2.98E+02 1.13E+01 G  
                           463.37-6.720E+00 & P 4.190E+01 1.86E+02 1.05E+01 G  
 
I-131    I   8.6542E-02                                      8.02E+00             
                           364.48-1.524E+00 ?(P 3.607E+00 2.08E+02 8.17E+01 G  
                           284.30-1.475E+01 + P 4.792E+01 4.77E+01 6.14E+00 G  
                           636.97 1.844E+01 ?(  4.579E+01 7.48E+01 7.17E+00 G  
 
Gd-153   F   7.7671E-01                                      2.42E+02             
                            97.50-3.456E+00 &(  1.701E+01 1.49E+02 3.00E+01 G  
                           103.20 6.602E+00 *(  8.924E+00 5.29E+01 2.18E+01 G  
 
Ga-68    C  -3.7018E+01                                      4.71E-02             
                          1077.40-3.702E+01 &(  1.437E+02 1.70E+02 3.30E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:58:00 AMPage 12
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191105.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Tc-99m   I  -1.0901E+00                                      2.51E-01             
                           140.51-1.090E+00 &(  4.252E+00 1.18E+02 8.93E+01 G  
 
BA-133   F  -2.1037E+00                                      3.85E+03             
                           356.00-2.104E+00 ?(  1.793E+01 2.57E+02 6.20E+01 G  
                           302.85 0.000E+00 &   4.881E+01 1.00E+03 1.83E+01 G  
                           383.84-1.520E+01 &   3.631E+01 9.46E+01 8.94E+00 GA 
                            80.99 3.395E+00     2.768E+01 2.47E+02 3.41E+01 GA 
 
CS-134   I  -9.3395E-02                                      7.54E+02             
                           795.87-1.689E+00 @(  6.015E+00 1.07E+02 8.55E+01 G  
                           604.71 0.000E+00 +   1.540E+01 1.00E+03 9.76E+01 G  
                           569.32-5.129E+00 &   2.100E+01 1.22E+02 1.54E+01 G  
                           801.95 1.561E+01 &(  5.622E+01 1.08E+02 8.69E+00 G  
                           563.24-4.738E+00 + P 3.602E+01 3.95E+02 8.35E+00 G  
 
CS-137   I  -1.8326E+00                                      1.10E+04             
                           661.66-1.833E+00  (  6.374E+00 1.04E+02 8.52E+01 G  
 
CE-139   F   1.2252E+00                                      1.38E+02             
                           165.85 1.225E+00  (  4.260E+00 1.05E+02 7.99E+01 G  
 
Ba-140   I  -2.0043E+00                                      1.28E+01             
                           537.26-2.004E+00  (P 1.270E+01 3.06E+02 2.44E+01 G  
                           162.66-1.600E+01 +   5.958E+01 1.12E+02 6.22E+00 G  
                           304.85 0.000E+00 +   2.098E+02 1.00E+03 4.29E+00 G  
 
La-140   I   2.3354E+00                                      1.28E+01             
                          1596.21 2.081E+00  (  4.359E+00 9.78E+01 9.54E+01 G  
                           487.02-1.192E+00 - P 7.469E+00 2.53E+02 4.55E+01 G  
                           328.76 3.531E+00 ?(P 1.472E+01 1.64E+02 2.03E+01 G  
                           815.77-9.600E+00 + P 2.974E+01 5.25E+01 2.33E+01 G  
 
CE-141   I  -1.2846E+00                                      3.25E+01             
                           145.44-1.285E+00 ?(  7.882E+00 1.85E+02 4.82E+01 G  
 
CE-144   I   3.7013E+00                                      2.85E+02             
                           133.54 3.701E+00  (  3.681E+01 3.00E+02 1.11E+01 G  
 
PM-144   C   7.5321E-01                                      3.63E+02             
                           696.54 2.734E-01 &(P 3.173E+00 4.87E+02 9.90E+01 G  
                           618.06 1.232E+00 &(  1.491E+01 3.64E+02 9.91E+01 G  
 
EU-152   F   2.4101E+00                                      4.94E+03             
                           121.78-2.775E+00  (  1.047E+01 1.14E+02 2.86E+01 G  
                           344.29 0.000E+00 +   2.072E+01 1.00E+03 2.65E+01 G  
                          1112.07 1.327E+01 ?(  8.513E+01 1.92E+02 1.36E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:58:00 AMPage 13
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191105.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           778.92-1.363E+01 +   2.881E+01 9.05E+01 1.29E+01 G  
                           964.11-1.102E+00 %   4.073E+01 1.09E+03 1.46E+01 G  
                           244.69-1.434E+01 +   8.550E+01 1.80E+02 7.58E+00 G  
                          1408.00 3.054E+01     2.589E+01 4.12E+01 2.10E+01 GA 
 
EU-154   I   3.7976E+00                                      3.14E+03             
                           123.10 1.721E+00 &(  6.583E+00 1.15E+02 4.08E+01 G  
                          1274.54 2.665E+00  (  1.092E+01 1.21E+02 3.52E+01 G  
                           723.36 2.616E-01 %   2.315E+01 2.60E+03 2.02E+01 G  
                           873.23 1.395E+01 ?(  3.645E+01 7.87E+01 1.23E+01 G  
                          1004.77-1.151E+01 +   3.681E+01 9.60E+01 1.80E+01 G  
                           996.33-1.662E+01 +   6.039E+01 1.09E+02 1.06E+01 G  
 
EU-155   I  -4.8769E+00                                      1.81E+03             
                           105.31-4.877E+00 ?(  2.386E+01 1.48E+02 2.12E+01 G  
                            86.54-3.922E+00 +   3.072E+01 2.37E+02 3.07E+01 G  
 
HF-181   F  -4.3850E-01                                      4.24E+01             
                           482.00-1.781E+00 ?(  5.546E+00 9.38E+01 8.05E+01 G  
                           133.02 2.057E+00 &(  9.342E+00 1.37E+02 4.33E+01 G  
                           345.83 0.000E+00 +   3.659E+01 1.00E+03 1.51E+01 G  
                           136.30 0.000E+00 +   7.054E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F  -6.2322E+00                                      1.14E+02             
                          1121.30-6.232E+00  (  3.310E+01 1.59E+02 3.49E+01 G  
                          1221.41-3.763E+00 +   1.546E+01 1.85E+02 2.70E+01 G  
                          1189.05-2.552E+00 +   2.517E+01 4.42E+02 1.62E+01 G  
 
Hg-203   F  -1.3122E+00                                      4.66E+01             
                           279.20-1.312E+00 &(  4.350E+00 9.99E+01 8.15E+01 G  
 
TL-208   N   7.1743E+00                                      6.98E+02             
                           583.02 7.174E+00  (P 2.738E+00 1.62E+01 8.45E+01 G  
                           277.28-1.864E+01 - P 5.818E+01 3.58E+01 6.31E+00 G  
                           860.56-1.629E+00 - P 2.817E+01 6.08E+02 1.24E+01 G  
 
PM-146   C   8.2487E-01                                      2.02E+03             
                           453.88 8.249E-01 &(  4.957E+00 2.46E+02 6.50E+01 G  
                           747.16-4.636E+00 & P 1.408E+01 6.88E+01 3.40E+01 G  
                           735.72-3.245E+00 &   1.381E+01 1.80E+02 2.25E+01 G  
 
Y-88     F   2.1963E-01                                      1.07E+02             
                          1836.06-2.457E+00 ?(P 4.287E+00 1.36E+02 9.92E+01 G  
                           898.04 3.053E+00 ?(P 3.753E+00 5.52E+01 9.37E+01 G  
 
Cd-113m      1.7000E+04                                      5.33E+03             
                           263.70 1.700E+04  (  7.415E+04 1.31E+02 6.00E-03   K
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:58:00 AMPage 14
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191105.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cd-109   F  -3.1600E+01                                      4.53E+02             
                            88.04-3.160E+01 ?(  2.455E+02 2.35E+02 3.79E+00 G  
 
Cf-251   T   4.0427E+00                                      3.28E+05             
                           176.60 4.043E+00  (  1.533E+01 1.43E+02 1.70E+01 G  
                           227.00-1.699E+01 &   4.533E+01 1.06E+02 6.30E+00 GA 
 
Cf-249   T  -2.1470E+00                                      1.28E+05             
                           387.95-2.147E+00  (  7.571E+00 1.06E+02 6.60E+01 G  
                           333.44-7.762E+00 +   3.591E+01 1.39E+02 1.55E+01 G  
 
Sn-126      -1.4605E+01                                      3.65E+07             
                            87.57-3.386E+00 + P 2.493E+01 8.01E+01 3.75E+01 GA 
                            64.28-1.460E+01  (  6.171E+01 1.28E+02 9.70E+00 G  
                            86.94-1.330E+01 +   1.039E+02 2.36E+02 9.04E+00 GA 
 
PB-210   N   3.4990E+02                                      8.14E+03             
                            46.54 3.499E+02  (P 1.028E+02 1.21E+01 4.25E+00 G  
 
PB-212   N   2.3004E+01                                      6.98E+02             
                           238.63 2.300E+01  (P 5.056E+00 7.89E+00 4.33E+01 G  
                           300.03 0.000E+00 -   2.704E+02 1.00E+03 3.28E+00 GA 
 
PB-214   N   4.4347E+02                                      5.84E+05             
                           351.93 4.435E+02  (P 7.461E+00 1.51E+00 3.76E+01 G  
                           295.09 4.177E+02 -   1.462E+01 2.01E+00 1.93E+01 G  
                           242.00 4.226E+02 -   3.093E+01 3.33E+00 7.43E+00 GA 
 
BI-207   C  -2.8191E-02                                      1.18E+04             
                          1063.66-7.028E-01 ?(P 5.350E+00 2.23E+02 7.45E+01 G  
                           569.70 4.860E-01 ?(  3.408E+00 2.07E+02 9.77E+01 G  
 
BI-212   N  -4.1505E+00                                      6.98E+02             
                           727.17-4.151E+00 &(P 6.150E+01 3.38E+02 7.55E+00 G  
                           785.42 3.001E+02 ?   2.933E+02 4.28E+01 1.28E+00 GA 
 
U-235    N   4.0272E+01                                      2.57E+11             
                           143.79 4.106E+01  (P 1.940E+01 1.90E+01 1.10E+01 G  
                           205.33 3.762E+01  (P 3.953E+01 3.93E+01 5.01E+00 G  
                           163.38 4.119E+01  (P 4.240E+01 4.04E+01 5.08E+00 G  
                           185.72 6.523E+01 + P 4.927E+00 3.99E+00 5.40E+01 GA 
 
BI-214   N   3.8094E+02                                      5.84E+05             
                           609.31 3.756E+02  (P 1.256E+01 1.92E+00 4.61E+01 G  
                          1120.29 4.084E+02 + P 2.454E+01 4.75E+00 1.51E+01 G  
                          1764.49 3.971E+02  (P 3.761E+01 5.19E+00 1.54E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:58:00 AMPage 15
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191105.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-210M  T   1.9892E+00                                      1.10E+09             
                           265.83 1.989E+00 ?(  8.695E+00 1.32E+02 5.00E+01 G  
                           304.90 0.000E+00 -   3.215E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   4.2538E+01                                      2.10E+03             
                           911.07 4.254E+01 *(P 1.092E+01 1.47E+01 2.90E+01 G  
                           968.97 2.088E+01 - P 1.483E+01 2.98E+01 1.75E+01 G  
                           338.32-2.237E+00 - P 4.508E+01 2.63E+02 1.20E+01 G  
                            93.35 2.042E+01 -   1.605E+02 2.38E+02 5.56E+00 XA 
 
TH-227   N   8.8864E+00                                      7.95E+03             
                           256.24 1.013E+01  (  5.268E+01 1.56E+02 7.00E+00 G  
                           235.97 8.177E+00  (  5.044E+01 1.86E+02 1.23E+01 G  
                            50.14-1.931E+01 +   9.579E+01 1.50E+02 8.00E+00 G  
 
TH-229   N   1.7852E+01                                      2.68E+06             
                           193.51 6.620E+00 ?(P 6.271E+01 3.57E+02 4.40E+00 G  
                           210.85 3.438E+01 &(P 8.934E+01 9.83E+01 2.99E+00 G  
 
TH-234   N   3.5140E+02                                      1.63E+12             
                            92.59 3.514E+02  (P 4.510E+01 4.65E+00 5.58E+00 G  
                            63.29 5.116E+02 + P 9.173E+01 7.68E+00 3.81E+00 G  
 
PA-233   C  -3.5068E+00                                      7.82E+08             
                           312.01-3.507E+00  (P 2.584E+01 3.73E+01 3.60E+01 G  
                           300.18 0.000E+00 +   1.431E+02 1.00E+03 6.20E+00 G  
 
PA-234   N   8.3795E+00                                      1.63E+12             
                           131.29 4.921E+00 *(  2.220E+01 1.36E+02 1.80E+01 G  
                           946.02 1.303E+01 ?(  2.635E+01 8.95E+01 1.34E+01 G  
                           569.47 0.000E+00 &   4.083E+01 1.00E+03 8.20E+00 G  
                           883.24 0.000E+00 -   5.825E+01 1.00E+03 9.60E+00 G  
                           880.53 2.128E+01 ?   9.018E+01 1.26E+02 6.00E+00 GA 
 
PA-234M  N   7.7752E+02                                      1.63E+12             
                          1001.00 8.365E+02  (P 3.395E+02 1.97E+01 8.37E-01 G  
                           766.41 6.095E+02 ?(  2.267E+03 1.12E+02 2.94E-01 G  
 
AM-241   T   3.9001E+00                                      1.58E+05             
                            59.54 3.900E+00  (  1.146E+01 1.11E+02 3.59E+01 G  
 
Np-237   F   8.6068E+00                                      2.14E+06             
                            86.49 8.607E+00 &(  6.992E+01 2.46E+02 1.31E+01 G  
 
Ir-192   F   8.8828E-01                                      7.40E+01             
                           316.49 9.305E-02 %(  3.879E+00 1.24E+03 8.70E+01 G  
                           468.06 2.226E+00 ?(  8.346E+00 1.13E+02 5.18E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:58:00 AMPage 16
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191105.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           308.44 0.000E+00 &   2.866E+01 1.00E+03 3.18E+01 G  
 
Cs-136   F  -2.0337E+00                                      1.30E+01             
                           818.50-2.034E+00 ?(  6.495E+00 9.60E+01 1.00E+02 G  
                          1048.07-3.006E+00 &   5.767E+00 5.84E+01 8.00E+01 G  
                           340.57 0.000E+00 +   1.159E+01 1.00E+03 4.69E+01 G  
 
Np-239   T  -4.1323E+00                                      2.36E+00             
                           103.70-4.307E+00 &   2.098E+01 1.47E+02 2.40E+01 X  
                           106.13-4.132E+00 ?(  1.940E+01 1.42E+02 2.27E+01 G  
                            99.50-6.902E+00 +   3.371E+01 1.48E+02 1.50E+01 X  
 
Nd-147       7.6575E+00                                      1.11E+01             
                           531.00 7.657E+00  (  1.485E+01 6.91E+01 1.30E+01 G  
                            91.10-4.194E+00 -   3.242E+01 2.34E+02 2.83E+01 G  
 
TL-210   N   1.7224E+00                                      5.84E+05             
                           799.60 1.722E+00 &(  4.994E+00 8.72E+01 9.90E+01 G  
                           296.00-6.152E-01 &   1.111E+01 5.44E+02 7.90E+01 G  
                          1313.00 1.591E+01 ?   1.669E+01 4.89E+01 2.10E+01 GA 
 
Kr-85    I   1.3645E+02                                      3.92E+03             
                           513.98 1.365E+02 ?(  9.940E+02 2.17E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:58:00 AMPage 17
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191105.An1             
                                                                                 
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14      4450.       -63.    -0.035   149.76  -1.931E+01   
 AM-241      59.54      2290.        77.     0.043   111.43   3.900E+00   
 Sn-126      64.28      5779.       -84.    -0.047   127.72  -1.460E+01   
 BA-133      80.99     20249.        82.     0.045   246.59   3.395E+00   
 EU-155      86.54     21561.       -88.    -0.049   236.98  -3.922E+00   
 Sn-126      86.94     21473.       -88.    -0.049   236.44  -1.330E+01   
 Sn-126      87.57     21391.       -93.    -0.052    80.09  -3.386E+00  P
 Cd-109      88.04     21269.       -88.    -0.049   235.04  -3.160E+01   
 Np-239      99.50      6671.       -78.    -0.044   147.60  -6.902E+00   
 Np-239     103.70      6687.       -79.    -0.044   147.23  -4.307E+00   
 EU-155     105.31      6766.       -79.    -0.044   147.85  -4.877E+00   
 Np-239     106.13      5119.       -72.    -0.040   141.80  -4.132E+00   
 EU-152     121.78      2305.       -60.    -0.033   113.90  -2.775E+00   
 CO-57      122.06      1642.        43.     0.024   134.14   6.643E-01   
 EU-154     123.10      1842.        53.     0.029   115.34   1.721E+00   
 PA-234     131.29      3983.        66.     0.037   136.22   4.921E+00   
 HF-181     133.02      4049.        66.     0.037   137.12   2.057E+00   
 CE-144     133.54      4115.        30.     0.017   299.68   3.701E+00   
 CO-57      136.47      4115.       -49.    -0.027   185.69  -6.257E+00   
 Tc-99m     140.51      3214.       -68.    -0.038   117.80  -1.090E+00   
 CE-141     145.44      3327.       -44.    -0.025   184.97  -1.285E+00   
 Ba-140     162.66      2812.       -67.    -0.037   112.43  -1.600E+01   
 CE-139     165.85      2314.        65.     0.036   105.00   1.225E+00   
 Cf-251     176.60      1240.        44.     0.024   143.21   4.043E+00   
 TH-229     193.51      1221.        17.     0.010   356.59   6.620E+00  P
 TH-229     210.85       997.        58.     0.032    98.32   3.438E+01  P
 Cf-251     227.00      1008.       -56.    -0.031   106.03  -1.699E+01   
 TH-227     235.97      4539.        51.     0.029   186.13   8.177E+00   
 EU-152     244.69      4649.       -54.    -0.030   179.97  -1.434E+01   
 TH-227     256.24      1367.        34.     0.019   156.28   1.013E+01   
 Cd-113m    263.70      1899.        47.     0.026   131.43   1.700E+04   
 BI-210M    265.83      1786.        46.     0.025   131.69   1.989E+00   
 Hg-203     279.20      1076.       -47.    -0.026    99.93  -1.312E+00   
 I-131      284.30       712.       -39.    -0.022    47.70  -1.475E+01  P
 PA-233     312.01      6165.       -50.    -0.028    37.34  -3.507E+00  P
 CR-51      320.08       502.        29.     0.016   146.12   7.521E+00  P
 La-140     328.76       558.        27.     0.015   164.48   3.531E+00  P
 Cf-249     333.44      1929.       -45.    -0.025   139.35  -7.762E+00   
 BA-133     356.00      6895.       -46.    -0.025   257.24  -2.104E+00   
 I-131      364.48       445.       -43.    -0.024   208.32  -1.524E+00  P
 BA-133     383.84       491.       -44.    -0.025    94.63  -1.520E+01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:58:00 AMPage 18
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191105.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cf-249     387.95      1162.       -46.    -0.025   106.26  -2.147E+00   
 SN-113     391.69      1167.       -44.    -0.025   110.09  -2.160E+00   
 SB-125     427.88       436.        -8.    -0.004   512.25  -9.152E-01   
 AG-108M    433.94       332.        17.     0.009   212.43   6.410E-01  P
 PM-146     453.88       352.        15.     0.008   246.25   8.249E-01   
 SB-125     463.37       638.       -19.    -0.011   186.01  -6.720E+00  P
 Ir-192     468.06       607.        31.     0.017   112.60   2.226E+00   
 BE-7       477.60       551.       -36.    -0.020    98.52  -1.298E+01  P
 HF-181     482.00       615.       -38.    -0.021    93.76  -1.781E+00   
 La-140     487.02       344.       -14.    -0.008   252.54  -1.192E+00  P
 RH-106     511.86       468.        46.     0.026    68.12   9.167E+00   
 Ba-140     537.26       237.       -12.    -0.007   306.25  -2.004E+00  P
 CS-134     563.24       204.        -9.    -0.005   394.67  -4.738E+00  P
 CS-134     569.32       232.       -18.    -0.010   121.97  -5.129E+00   
 SB-125     600.50      4749.        26.     0.014   380.21   6.600E+00   
 SB-124     602.73      4775.        21.     0.012   464.15   9.884E-01   
 AG-108M    614.28      4426.        26.     0.014   364.15   1.349E+00   
 PM-144     618.06      4452.        26.     0.014   364.42   1.232E+00   
 RH-106     621.92      4546.        27.     0.015   347.59   1.310E+01   
 SB-125     635.89       226.       -24.    -0.013   297.85  -1.022E+01  P
 I-131      636.97       196.        27.     0.015    74.84   1.844E+01   
 AG-110M    657.76       548.       -31.    -0.017   228.32  -1.642E+00  P
 CS-137     661.66       517.       -31.    -0.017   104.46  -1.833E+00   
 PM-144     696.54       152.         5.     0.003   487.34   2.734E-01  P
 NB-94      702.63       195.        12.     0.007   239.40   6.450E-01  P
 SB-124     722.79       261.        25.     0.014    93.82   1.244E+01   
 AG-108M    722.94       286.        25.     0.014    98.00   1.480E+00   
 PM-146     735.72       134.       -13.    -0.007   179.54  -3.245E+00   
 PM-146     747.16       321.       -28.    -0.016    68.83  -4.636E+00  P
 ZR-95      756.73       147.        -4.    -0.002   573.79  -4.464E-01   
 AG-110M    763.94       709.       -31.    -0.017   123.52  -7.821E+00   
 NB-95      765.79       687.       -27.    -0.015   137.78  -1.543E+00   
 EU-152     778.92       178.       -31.    -0.017    90.54  -1.363E+01   
 CS-134     795.87       334.       -25.    -0.014   106.65  -1.689E+00   
 CS-134     801.95       296.        23.     0.013   107.75   1.561E+01   
 CO-58      810.77       552.       -38.    -0.021    51.61  -2.271E+00  P
 La-140     815.77       588.       -37.    -0.021    52.47  -9.600E+00  P
 Cs-136     818.50       513.       -34.    -0.019    96.04  -2.034E+00   
 MN-54      834.85       213.       -35.    -0.020    55.84  -2.144E+00  P
 NB-94      871.10       228.       -25.    -0.014    87.73  -1.583E+00   
 EU-154     873.23       212.        27.     0.015    78.65   1.395E+01   
 PA-234     880.53       310.        20.     0.011   126.49   2.128E+01   
 Sc-46      889.28       430.       -32.    -0.018    93.43  -2.057E+00   
 Y-88       898.04       122.        44.     0.024    55.18   3.053E+00  P
 AG-110M    937.49       457.       -28.    -0.016   109.00  -5.519E+00   
 PA-234     946.02       112.        26.     0.014    89.49   1.303E+01   
 EU-154     996.33       353.       -25.    -0.014   108.84  -1.662E+01   
 EU-154    1004.77       374.       -29.    -0.016    96.03  -1.151E+01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:58:00 AMPage 19
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191105.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cs-136    1048.07       163.       -32.    -0.018    58.39  -3.006E+00   
 RH-106    1050.36       187.        27.     0.015    72.90   1.307E+02   
 Ga-68     1077.40       117.       -14.    -0.008   169.82  -3.702E+01   
 FE-59     1099.25       150.       -32.    -0.018    48.12  -4.422E+00  P
 EU-152    1112.07       985.        23.     0.013   192.25   1.327E+01   
 Sc-46     1120.55       987.        23.     0.013   192.45   1.823E+00   
 Ta-182    1121.30       960.       -28.    -0.015   159.35  -6.232E+00   
 CO-60     1173.24        75.        22.     0.012    89.47   1.795E+00  P
 Ta-182    1189.05       100.        -5.    -0.003   441.97  -2.552E+00   
 Ta-182    1221.41       100.       -12.    -0.007   185.47  -3.763E+00   
 NA-22     1274.53        91.         2.     0.001   580.82   2.053E-01   
 EU-154    1274.54        77.        11.     0.006   120.55   2.665E+00   
 FE-59     1291.60        70.         8.     0.004   235.20   1.630E+00  P
 CO-60     1332.50        65.         9.     0.005   200.41   8.211E-01  P
 AG-110M   1384.30       340.        20.     0.011   134.36   7.673E+00   
 EU-152    1408.00       133.        67.     0.037    41.23   3.054E+01   
 La-140    1596.21        59.        18.     0.010    97.79   2.081E+00   
 Y-88      1836.06        46.       -20.    -0.011   135.59  -2.457E+00  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -1.2981E+01   -1.2982E+01    9.852E+01%                3.99E+01
 NA-22  #A    2.0528E-01    2.0528E-01    5.808E+02%                4.14E+00
 K-40         2.0342E+02    2.0342E+02    9.741E+00%                2.90E+01
 Sc-46  #A   -2.0571E+00   -2.0571E+00    9.343E+01%                6.39E+00
 CR-51  #A    7.5211E+00    7.5213E+00    1.461E+02%                2.79E+01
 MN-54  #A   -2.1442E+00   -2.1442E+00    5.584E+01%                4.31E+00
 FE-59  #A   -4.4224E+00   -4.4225E+00    4.812E+01%                8.17E+00
 Co-56   A    1.2841E+00    1.2841E+00    9.339E+01%                3.81E+00
 CO-57  #A    6.6432E-01    6.6432E-01    1.341E+02%                2.96E+00
 CO-58  #A   -2.2715E+00   -2.2715E+00    5.161E+01%                6.71E+00
 CO-60  #A    1.3077E+00    1.3077E+00    8.947E+01%                3.69E+00
 ZN-65  #A    3.2672E-01    3.2672E-01    2.125E+03%                2.33E+01
 NB-94  #A    6.4497E-01    6.4497E-01    2.394E+02%                3.64E+00
 ZR-95  #A   -4.4637E-01   -4.4638E-01    5.738E+02%                6.11E+00
 NB-95  #A   -1.5431E+00   -1.5431E+00    1.378E+02%                7.09E+00
 RU-103 #A    1.2733E+00    1.2733E+00    9.646E+01%                2.99E+00
 RH-106 #A    2.9062E+01    2.9062E+01    7.290E+01%                1.51E+02
 AG-108M#A    1.1568E+00    1.1568E+00    9.800E+01%                3.32E+00
 AG-110M#A    1.9221E+00    1.9221E+00    1.344E+02%                7.70E+00
 SN-113 #A   -2.1595E+00   -2.1595E+00    1.101E+02%                7.89E+00
 SB-124 #A    2.1230E+00    2.1231E+00    9.382E+01%                1.52E+01
 SB-125 #A    1.9131E+00    1.9131E+00    3.190E+02%                1.14E+01
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:58:00 AMPage 20
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191105.An1             
                                                                                 
 I-131  #A    8.6535E-02    8.6542E-02    7.484E+01%                3.61E+00
 Gd-153 #A    7.7671E-01    7.7671E-01    5.286E+01%                1.70E+01
 Ga-68  #A   -3.6517E+01   -3.7018E+01    1.698E+02%                1.44E+02
 Tc-99m #A   -1.0873E+00   -1.0901E+00    1.178E+02%                4.25E+00
 BA-133 #A   -2.1037E+00   -2.1037E+00    2.572E+02%                1.79E+01
 CS-134 #A   -9.3395E-02   -9.3395E-02    7.580E+01%                6.01E+00
 CS-137 #A   -1.8326E+00   -1.8326E+00    1.045E+02%                6.37E+00
 CE-139 #A    1.2252E+00    1.2252E+00    1.050E+02%                4.26E+00
 Ba-140 #A   -2.0042E+00   -2.0043E+00    3.062E+02%                1.27E+01
 La-140 #A    2.3353E+00    2.3354E+00    9.568E+01%                4.36E+00
 CE-141 #A   -1.2846E+00   -1.2846E+00    1.850E+02%                7.88E+00
 CE-144 #A    3.7013E+00    3.7013E+00    2.997E+02%                3.68E+01
 PM-144 #A    7.5321E-01    7.5321E-01    3.043E+02%                3.17E+00
 EU-152 #A    2.4101E+00    2.4101E+00    1.117E+02%                1.05E+01
 EU-154 #A    3.7976E+00    3.7976E+00    6.148E+01%                6.58E+00
 EU-155 #A   -4.8769E+00   -4.8769E+00    1.478E+02%                2.39E+01
 HF-181 #A   -4.3849E-01   -4.3850E-01    8.306E+01%                5.55E+00
 Ta-182 #A   -6.2322E+00   -6.2322E+00    1.594E+02%                3.31E+01
 Hg-203 #A   -1.3122E+00   -1.3122E+00    9.993E+01%                4.35E+00
 TL-208       7.1743E+00    7.1743E+00    1.619E+01%                2.74E+00
 PM-146 #A    8.2487E-01    8.2487E-01    2.462E+02%                4.96E+00
 Y-88   #A    2.1963E-01    2.1963E-01    5.518E+01%                4.29E+00
 Cd-113m#A    1.7000E+04    1.7000E+04    1.314E+02%                7.41E+04
 Cd-109 #A   -3.1600E+01   -3.1600E+01    2.350E+02%                2.45E+02
 Cf-251 #A    4.0427E+00    4.0427E+00    1.432E+02%                1.53E+01
 Cf-249 #A   -2.1470E+00   -2.1470E+00    1.063E+02%                7.57E+00
 Sn-126 #A   -1.4605E+01   -1.4605E+01    1.277E+02%                6.17E+01
 PB-210 #     3.4990E+02    3.4990E+02    1.210E+01%                1.03E+02
 PB-212       2.3004E+01    2.3004E+01    7.889E+00%                5.06E+00
 PB-214       4.4347E+02    4.4347E+02    1.505E+00%                7.46E+00
 BI-207 #A   -2.8191E-02   -2.8191E-02    1.521E+02%                5.35E+00
 BI-212 #A   -4.1505E+00   -4.1505E+00    3.380E+02%                6.15E+01
 U-235        4.0272E+01    4.0272E+01    1.900E+01%                1.94E+01
 BI-214       3.8094E+02    3.8094E+02    1.917E+00%                1.26E+01
 BI-210M#A    1.9892E+00    1.9892E+00    1.317E+02%                8.70E+00
 AC-228       4.2538E+01    4.2538E+01    1.467E+01%                1.09E+01
 TH-227 #A    8.8864E+00    8.8864E+00    1.215E+02%                5.27E+01
 TH-229 #A    1.7852E+01    1.7852E+01    9.832E+01%                6.27E+01
 TH-234       3.5140E+02    3.5140E+02    4.646E+00%                4.51E+01
 PA-231 #A    0.0000E+00    0.0000E+00    7.071E+02%                3.10E+02
 PA-233 #A   -3.5068E+00   -3.5068E+00    3.734E+01%                2.58E+01
 PA-234 #A    8.3795E+00    8.3795E+00    8.149E+01%                2.22E+01
 PA-234M      7.7752E+02    7.7752E+02    1.966E+01%                3.40E+02
 AM-241 #A    3.9001E+00    3.9001E+00    1.114E+02%                1.15E+01
 Np-237  A    8.6068E+00    8.6068E+00    2.458E+02%                6.99E+01
 Ir-192 #A    8.8828E-01    8.8828E-01    1.126E+02%                3.88E+00
 Cs-136 #A   -2.0336E+00   -2.0337E+00    9.604E+01%                6.50E+00
 Np-239 #A   -4.1312E+00   -4.1323E+00    1.418E+02%                1.94E+01
 Nd-147  A    7.6570E+00    7.6575E+00    6.908E+01%                1.49E+01
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 8:58:00 AMPage 21
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191105.An1             
                                                                                 
 TL-210 #A    1.7224E+00    1.7224E+00    8.716E+01%                4.99E+00
 Kr-85  #A    1.3645E+02    1.3645E+02    2.170E+02%                9.94E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.0 keV)     2.627E+03  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.0 keV) 2.6272837E+03  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20191368 
-----------------------------------------------------------------------------                      
   Sample Description: 430266_Gamma_160-34268-A-8-B 
             Detector: Detector # 9       
             Batch ID: 430266                 
    Work Order Number: Gamma   
           Lot Number: 160-34268-A-8-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 08:58        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 08:58:43     Real Time: 1804   sec
        Analysis Time: 6/20/2019 09:28        Dead Time: 0.24   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 9_2019-06-08_1439.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -6.757E+00           99.3     6.713E+00    6.722E+00    2.236E+01
NA-22     -1.596E+00           51.4     8.203E-01    8.241E-01    2.672E+00
K-40       1.222E+02            7.8     9.542E+00    1.141E+01    1.343E+01
Sc-46      4.304E-01          141.4     6.086E-01    6.090E-01    2.121E+00
CR-51     -2.702E-01         2876.8     7.773E+00    7.773E+00    1.876E+01
MN-54     -7.326E-02         1180.9     8.651E-01    8.651E-01    1.930E+00
FE-59      2.945E-01          455.7     1.342E+00    1.342E+00    2.951E+00
Co-56      5.313E+00            9.9     5.262E-01    5.928E-01    1.595E+00
CO-57      0.000E+00         1.#INF     2.958E-01    2.958E-01    1.863E+00
CO-58     -1.044E+00           79.3     8.281E-01    8.298E-01    2.750E+00
CO-60     -5.291E-02         1371.1     7.255E-01    7.255E-01    1.581E+00
ZN-65      1.893E+00          138.2     2.617E+00    2.619E+00    8.761E+00
NB-94      8.510E-01           52.5     4.470E-01    4.492E-01    2.309E+00
ZR-95      5.878E-02         2216.3     1.303E+00    1.303E+00    2.928E+00
NB-95     -9.749E-01           93.5     9.117E-01    9.131E-01    3.036E+00
RU-103    -8.436E-01           26.4     2.229E-01    2.271E-01    1.731E+00
RH-106    -8.077E+00          243.6     1.968E+01    1.968E+01    6.544E+01
AG-108M    3.818E-01          172.7     6.595E-01    6.598E-01    1.556E+00
AG-110M    3.634E-01           67.3     2.444E-01    2.451E-01    2.610E+00
SN-113     1.037E+00           99.9     1.037E+00    1.038E+00    3.449E+00
SB-124     4.221E-01           36.4     1.537E-01    1.553E-01    6.540E+00
SB-125     3.371E-01           65.8     2.218E-01    2.225E-01    5.164E+00
I-131     -4.873E-02         1466.9     7.148E-01    7.148E-01    1.765E+00
Gd-153     1.825E-02        26799.6     4.891E+00    4.891E+00    1.621E+01
Ga-68      2.639E+00          999.0     2.637E+01    2.637E+01    5.819E+01
Tc-99m    -7.345E-01          143.3     1.053E+00    1.053E+00    3.488E+00
BA-133    -1.046E+00          223.0     2.332E+00    2.332E+00    7.745E+00
CS-134     7.581E-01           38.4     2.914E-01    2.940E-01    2.818E+00
CS-137    -1.097E+00           76.3     8.371E-01    8.390E-01    2.777E+00
CE-139     7.263E-01           85.9     6.235E-01    6.273E-01    2.066E+00
Ba-140    -3.556E+00           25.0     8.879E-01    9.067E-01    7.081E+00
La-140     1.110E+00           63.4     7.036E-01    7.061E-01    1.645E+00
CE-141     1.315E+00          143.9     1.893E+00    1.894E+00    6.273E+00
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CE-144    -5.596E+00          140.5     7.865E+00    7.870E+00    2.606E+01
PM-144    -9.347E-01           79.6     7.440E-01    7.456E-01    2.471E+00
EU-152     3.544E+00           99.4     3.524E+00    3.529E+00    5.563E+00
EU-154     2.307E+00           79.1     1.824E+00    1.828E+00    3.603E+00
EU-155     2.465E+00          113.9     2.808E+00    2.811E+00    9.314E+00
HF-181     7.753E-01           99.6     7.720E-01    7.730E-01    2.575E+00
Ta-182    -2.762E+00          162.6     4.490E+00    4.492E+00    1.502E+01
Hg-203     1.829E-01          321.1     5.872E-01    5.873E-01    1.979E+00
TL-208     9.271E+00           10.0     9.315E-01    1.048E+00    1.580E+00
PM-146     1.764E+00           34.6     6.094E-01    6.160E-01    2.240E+00
Y-88       1.288E+00           23.6     3.035E-01    3.125E-01    5.109E-01
Cd-113m   -1.114E+04          107.2     1.195E+04    1.197E+04    3.968E+04
Cd-109     0.000E+00         1.#INF     4.079E+01    4.079E+01    1.350E+02
Cf-251    -1.748E+00          191.3     3.345E+00    3.348E+00    8.479E+00
Cf-249     0.000E+00         1.#INF     7.146E-01    7.146E-01    3.502E+00
Sn-126    -8.465E+00          114.8     9.720E+00    9.730E+00    3.221E+01
PB-210     1.101E+02           17.8     1.961E+01    2.065E+01    4.654E+01
PB-212     2.448E+01            4.9     1.208E+00    1.992E+00    2.682E+00
PB-214     1.209E+02            1.9     2.348E+00    6.708E+00    3.149E+00
BI-207     7.715E-01          124.3     9.588E-01    9.596E-01    2.077E+00
BI-212     4.511E+01           21.2     9.575E+00    9.858E+00    1.650E+01
U-235     -2.879E-01           87.7     2.523E-01    2.528E-01    2.809E+01
BI-214     1.197E+02            2.4     2.821E+00    6.827E+00    2.505E+00
BI-210M   -1.386E+00          102.6     1.422E+00    1.425E+00    4.722E+00
AC-228     2.855E+01            7.2     2.058E+00    2.521E+00    4.090E+00
TH-227     2.453E+00          281.9     6.914E+00    6.916E+00    2.181E+01
TH-229    -1.527E+01          100.0     1.527E+01    1.532E+01    3.680E+01
TH-234     8.053E+01            9.7     7.784E+00    8.985E+00    2.264E+01
PA-231    -2.263E+01          205.0     4.638E+01    4.640E+01    1.540E+02
PA-233    -6.236E-03        33799.5     2.108E+00    2.108E+00    1.247E+01
PA-234    -3.512E+00           96.1     3.373E+00    3.378E+00    1.570E+01
PA-234M    1.048E+02           82.4     8.638E+01    8.654E+01    2.896E+02
AM-241     1.292E+00          202.5     2.618E+00    2.618E+00    8.705E+00
Np-237     0.000E+00         1.#INF     1.220E+01    1.220E+01    4.037E+01
Ir-192    -7.534E-01          114.7     8.645E-01    8.656E-01    2.875E+00
Cs-136     7.332E-01           86.9     6.374E-01    6.388E-01    2.849E+00
Np-239     2.426E+00          114.4     2.775E+00    2.778E+00    9.201E+00
Nd-147    -6.101E+00           86.9     5.302E+00    5.313E+00    1.238E+01
TL-210     7.999E-01           77.7     6.215E-01    6.232E-01    2.068E+00
Kr-85      2.932E+02           43.3     1.268E+02    1.279E+02    4.108E+02
-----------------------------------------------------------------------------
Total      1.098E+03

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:28:55 AMPage  1
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191368.An1             
                                                                                 
 Sample description                                             
      430266_Gamma_160-34268-A-8-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20191368.An1

 Acquisition information
        Start time:                 6/20/2019 8:58:43 AM
        Live time:               1800
        Real time:               1804
        Dead time:                  0.24 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:28:55 AMPage  2
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191368.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 8:58:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2019-06-08_1439.PBC
                                                 6/8/2019 2:39:18 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   32 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1371

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.15      217.  17.82   0.89  2.541E-02    46.54   4.250  1.101E+02 PB210 
    50.14       21. 281.90   1.00  2.900E-02    50.14   8.000    PBC<MDA TH227 
    53.37      147.  24.04   0.60  3.176E-02
    59.54       31. 202.52   1.01  3.659E-02    59.54  35.900    PBC<MDA AM241 
    63.32      388.  14.54   1.06  3.923E-02    63.29   3.810  1.442E+02 TH234 
                                                64.28   9.700  5.572E+01 Sn126 
    74.70      802.   5.90   1.02  4.568E-02
    77.12     1342.   3.99   1.03  4.677E-02
    81.27      103.  35.04   1.03  4.840E-02    80.99  34.060    PBC<MDA BA133 
    83.82      157.  23.68   1.03  4.927E-02
    87.12      476.   8.49   1.04  5.026E-02    86.49  13.100  4.027E+01 Np237 
                                                86.54  30.700  1.718E+01 EU155 
                                                86.94   9.040  5.821E+01 Sn126 
                                                87.57  37.500  1.399E+01 Sn126 
                                                88.04   3.790  1.380E+02 Cd109 
    89.86      234.  15.59   1.04  5.096E-02
    92.81      434.   8.99   1.04  5.160E-02    92.59   5.584  8.368E+01 TH234 
                                                93.35   5.561    PBC<MDA AC228 
   105.31       50. 113.90   1.05  5.318E-02   105.31  21.200    PBC<MDA EU155 
   106.13       53. 114.37   1.05  5.323E-02   106.13  22.700    PBC<MDA Np239 
   145.44       57. 143.90   1.09  5.012E-02   145.44  48.200    PBC<MDA CE141 
   165.85       49.  85.85   1.11  4.736E-02   165.85  79.900    PBC<MDA CE139 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:28:55 AMPage  3
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191368.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   185.81      697.   6.85   1.40  4.401E-02   185.72  54.000  1.629E+01 U235  
   205.33       44.  99.85   1.15  4.123E-02   205.33   5.010    PBC<MDA U235  
   208.88       53.  59.27   0.40  4.077E-02
   238.44      712.   4.94   1.18  3.734E-02   238.63  43.300  2.447E+01 PB212 
   241.76      576.   5.93   1.18  3.700E-02   242.00   7.430  1.165E+02 PB214 
   244.69       36. 192.88   1.18  3.670E-02   244.69   7.580    PBC<MDA EU152 
   269.73      151.  21.02   1.86  3.436E-02
   277.63       17. 136.14   0.22  3.372E-02   277.28   6.310    PBC<MDA TL208 
   279.20        9. 321.07   1.22  3.356E-02   279.20  81.460    PBC<MDA Hg203 
   295.03     1382.   3.63   1.28  3.232E-02   295.09  19.300  1.231E+02 PB214 
                                               296.00  79.000  3.014E+01 TL210 
   299.99       48.  42.45   1.24  3.195E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  3.411E+01 PA231 
                                               300.18   6.200  1.354E+01 PA233 
   338.27      210.  15.16   1.43  2.940E-02   338.32  12.010  3.297E+01 AC228 
   351.76     2323.   2.36   1.27  2.861E-02   351.93  37.600  1.200E+02 PB214 
   383.84       10. 327.41   1.31  2.691E-02   383.84   8.940    PBC<MDA BA133 
   391.69       32.  99.94   1.32  2.653E-02   391.69  64.000    PBC<MDA SN113 
   433.94       15. 172.73   1.35  2.466E-02   433.94  90.480    PBC<MDA AG108M
   453.88        8. 327.88   1.37  2.388E-02   453.88  65.000    PBC<MDA PM146 
   463.37       21. 102.56   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   482.00       26.  99.56   1.40  2.286E-02   482.00  80.500    PBC<MDA HF181 
   487.02       26.  96.75   1.40  2.269E-02   487.02  45.500    PBC<MDA La140 
   511.86       44.  51.18   2.67  2.188E-02   511.86  20.000    PBC<MDA RH106 
   513.98       50.  43.26   1.42  2.182E-02   513.98   0.430    PBC<MDA Kr85  
   563.24       53.  38.43   1.47  2.040E-02   563.24   8.350  1.718E+01 CS134 
   569.32       13. 126.15   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200    PBC<MDA PA234 
                                               569.70  97.740    PBC<MDA BI207 
   583.19      280.  10.05   1.61  1.988E-02   583.02  84.500  9.271E+00 TL208 
   609.23     1848.   2.60   1.28  1.925E-02   609.31  46.090  1.158E+02 BI214 
                                               610.30   5.750  9.290E+02 RU103 
   657.76       20.  67.27   1.54  1.818E-02   657.76  94.640    PBC<MDA AG110M
   702.63       25.  83.93   1.58  1.730E-02   702.63  97.900    PBC<MDA NB94  
   727.37      103.  21.23   1.17  1.686E-02   727.17   7.550  4.511E+01 BI212 
   747.16       46.  34.55   1.62  1.651E-02   747.16  34.000  4.585E+00 PM146 
   768.10      193.  13.72   1.11  1.617E-02   766.41   0.294  2.256E+03 PA234M
   785.42       88.  17.58   1.33  1.590E-02   785.42   1.280  2.398E+02 BI212 
   799.60       22.  77.70   1.66  1.568E-02   799.60  98.960    PBC<MDA TL210 
   818.50       27.  86.94   1.67  1.540E-02   818.50 100.000    PBC<MDA Cs136 
   860.04       47.  24.68   2.63  1.482E-02   860.56  12.420  1.419E+01 TL208 
   871.10       23.  63.20   1.71  1.468E-02   871.10  99.890    PBC<MDA NB94  
   898.04       32.  49.30   1.74  1.434E-02   898.04  93.700    PBC<MDA Y88   
   911.20      205.   9.94   1.77  1.418E-02   911.07  29.000  2.769E+01 AC228 
   934.05      168.  12.02   0.59  1.391E-02
   946.02       10. 157.63   1.77  1.377E-02   946.02  13.400    PBC<MDA PA234 
   964.11       21.  99.44   1.79  1.357E-02   964.11  14.605    PBC<MDA EU152 
   968.79      114.  11.79   2.18  1.352E-02   968.97  17.460  2.693E+01 AC228 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:28:55 AMPage  4
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191368.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   996.33       21.  79.07   1.81  1.323E-02   996.33  10.600    PBC<MDA EU154 
                                              1001.00   0.837  1.052E+02 PA234M
   997.19       21.  82.43   1.81  1.318E-02   996.33  10.600    PBC<MDA EU154 
                                              1001.00   0.837  1.054E+02 PA234M
  1004.77       18.  93.23   1.82  1.314E-02  1004.77  18.010    PBC<MDA EU154 
  1037.84        7. 216.44   1.84  1.281E-02  1037.84  14.130    PBC<MDA Co56  
  1048.07        8. 162.04   1.85  1.271E-02  1048.07  80.000    PBC<MDA Cs136 
  1063.66       13. 124.27   1.86  1.257E-02  1063.66  74.500    PBC<MDA BI207 
  1077.40        2. 999.00   1.87  1.244E-02  1077.40   3.300    PBC<MDA Ga68  
  1099.25        4. 455.73   1.89  1.224E-02  1099.25  56.500    PBC<MDA FE59  
  1112.07       21. 134.91   1.89  1.213E-02  1112.07  13.644    PBC<MDA EU152 
  1115.55       21. 138.24   1.90  1.210E-02  1115.55  50.600    PBC<MDA ZN65  
  1120.21      405.   5.87   1.47  1.206E-02  1120.29  15.100  1.235E+02 BI214 
                                              1120.55  99.987  1.865E+01 Sc46  
                                              1121.30  34.900  5.345E+01 Ta182 
  1238.28      187.   9.90   1.98  1.114E-02  1238.28  66.070  1.414E+01 Co56  
  1408.00       58.  31.57   2.10  1.004E-02  1408.00  21.005  1.539E+01 EU152 
  1460.80      229.   7.81   2.15  9.749E-03  1460.83  10.670  1.222E+02 K40   
  1596.21       15.  81.87   2.22  9.069E-03  1596.21  95.400    PBC<MDA La140 
  1690.98       21.  36.42   2.27  8.649E-03  1690.98  47.790  2.882E+00 SB124 
  1764.28      341.   5.48   2.20  8.350E-03  1764.49  15.400  1.472E+02 BI214 
  1836.06       18.  23.57   2.35  8.079E-03  1836.06  99.200  1.248E+00 Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   213.12    53.37       349.       147. 4.634E+03   24.04   0.599  -      s 
   298.43    74.70       718.       801. 1.754E+04    5.90   1.025  -       D
   308.11    77.12       763.      1341. 2.868E+04    3.99   1.027  -       D
   324.67    81.26       605.       102. 2.117E+03   35.35   1.031  -      sD
   334.89    83.82       615.       157. 3.188E+03   23.71   1.034  -       D
   359.04    89.85       550.       233. 4.579E+03   15.65   1.039  -      sD
   742.74   185.81       414.       697. 1.584E+04    6.85   1.405  -      s 
   835.00   208.88       297.        53. 1.304E+03   59.27   0.395  -      s 
  1078.36   269.73       224.       151. 4.399E+03   21.02   1.863  -      s 
  3072.79   768.10        77.       168. 1.040E+04   10.68   1.634  -      sD
  3735.84   934.05        40.       168. 1.208E+04   12.02   0.595  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:28:55 AMPage  5
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191368.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    184.25    46.15       365.       217.     0.121    17.82   0.888s
 TH-227    200.20    50.14      1714.        21.     0.012   281.90   1.001s
 AM-241    237.77    59.54      1899.        31.     0.017   202.52   1.010 
 TH-234    252.77    63.29       627.       321.     0.178    12.37   1.014D
 Sn-126    256.74    64.28      2259.       -59.    -0.033   114.82   1.015s
 BA-133    323.56    80.99     10409.       -59.    -0.033   104.58   1.031 
 Np-237    345.55    86.49     10350.         0.     0.000   244.80   1.036A
 EU-155    345.76    86.54     10291.       -59.    -0.033   244.11   1.036s
 Sn-126    347.35    86.94      9907.       -59.    -0.033   239.46   1.037s
 Cd-109    351.75    88.04      9848.         0.     0.000   238.47   1.038A
 Nd-147    363.99    91.10      9575.         0.     0.000  1000.00   1.041s
 TH-234    369.94    92.59       605.       417.     0.232     9.67   1.042D
 AC-228    372.98    93.35      9517.        58.     0.032   238.65   1.043s
 Np-239    397.58    99.50      4046.       -63.    -0.035   143.99   1.049s
 Gd-153    412.37   103.20      4108.       -63.    -0.035   144.62   1.052s
 Np-239    414.37   103.70      4170.       -63.    -0.035   145.65   1.053s
 EU-155    420.82   105.31      1598.        50.     0.028   113.90   1.054 
 Np-239    424.09   106.13      1794.        53.     0.029   114.37   1.055 
 EU-152    486.67   121.78      1024.        -5.    -0.003   906.20   1.070 
 CO-57     487.80   122.06      1029.         0.     0.000  1000.00   1.070 
 PA-234    524.72   131.29      3175.       -59.    -0.033    96.07   1.079s
 HF-181    531.64   133.02      3231.       -58.    -0.032   139.36   1.081s
 CE-144    533.69   133.54      3289.       -58.    -0.032   140.54   1.081s
 HF-181    544.74   136.30      3347.       -58.    -0.032   141.42   1.084 
 CO-57     545.43   136.47      3405.       -58.    -0.032   142.63   1.084 
 Tc-99m    561.57   140.51      3463.       -58.    -0.032   143.30   1.088s
 U-235     574.67   143.79      3522.       -58.    -0.032   144.09   1.091s
 CE-141    581.29   145.44      3358.        57.     0.032   143.90   1.092 
 U-235     653.03   163.38      1179.         0.     0.000  1000.00   1.109s
 CE-139    662.92   165.85       877.        49.     0.027    85.85   1.111s
 Cf-251    705.90   176.60       612.       -24.    -0.014   191.33   1.122s
 U-235     742.37   185.72      1353.       -50.    -0.028   104.40   1.130s
 TH-229    773.52   193.51       688.       -52.    -0.029   100.02   1.137s
 U-235     820.80   205.33       962.        44.     0.025    99.85   1.148s
 TH-229    842.87   210.85      1133.       -24.    -0.013   240.91   1.153s
 Cf-251    907.45   227.00       556.       -44.    -0.024   106.00   1.168s
 TH-227    943.33   235.97      2450.       -38.    -0.021   183.56   1.176 
 PB-212    953.97   238.63       261.       712.     0.396     4.94   1.179D
 PB-214    967.43   242.00       294.       577.     0.320     5.92   1.182D
 EU-152    978.21   244.69      2326.        36.     0.020   192.88   1.185s
 Cd-113m  1054.23   263.70       993.       -42.    -0.023   107.24   1.202s
 BI-210M  1062.75   265.83       965.       -43.    -0.024   102.62   1.204s
 TL-208   1109.94   277.63       172.        17.     0.009   136.14   0.217s
 Hg-203   1116.22   279.20       413.         9.     0.005   321.07   1.216s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:28:55 AMPage  6
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191368.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 I-131    1136.61   284.30       324.         0.     0.000  1000.00   1.221s
 PB-214   1179.77   295.09       212.      1378.     0.765     3.08   1.231D
 TL-210   1183.41   296.00      3185.       -39.    -0.022   206.54   1.231s
 PB-212   1199.52   300.03       186.        48.     0.027    42.45   1.235D
 PA-231   1199.68   300.07      3146.       -39.    -0.022   204.64   1.235s
 PA-233   1200.12   300.18      2934.       -37.    -0.021   206.66   1.235s
 PA-231   1210.00   302.65      2897.       -37.    -0.021   204.98   1.237s
 BA-133   1210.81   302.85      2860.       -14.    -0.008   555.98   1.238s
 Ba-140   1218.80   304.85      2846.         0.     0.000  1000.00   1.240s
 BI-210M  1218.99   304.90      2846.         0.     0.000  1000.00   1.240s
 Ir-192   1233.16   308.44      2846.         0.     0.000  1000.00   1.243s
 Ir-192   1265.35   316.49       852.       -36.    -0.020   114.74   1.250s
 La-140   1314.43   328.76      1288.       -36.    -0.020   141.39   1.261s
 Cf-249   1333.15   333.44      1252.       -36.    -0.020   138.95   1.265s
 AC-228   1352.45   338.27       166.       210.     0.116    15.16   1.434s
 Cs-136   1361.66   340.57      1215.       -24.    -0.014   202.91   1.272s
 PB-214   1406.40   351.76       156.      2323.     1.290     2.36   1.265 
 BA-133   1423.37   356.00      2714.       -33.    -0.018   222.99   1.285s
 BA-133   1534.73   383.84       531.        10.     0.006   327.41   1.310 
 Cf-249   1551.17   387.95       541.         0.     0.000  1000.00   1.314s
 SN-113   1566.12   391.69       486.        32.     0.018    99.94   1.317s
 SB-125   1710.86   427.88       199.       -16.    -0.009    82.41   1.349s
 AG-108M  1735.10   433.94       165.        15.     0.009   172.73   1.354s
 PM-146   1814.87   453.88       165.         8.     0.004   327.88   1.372s
 SB-125   1852.82   463.37       228.        21.     0.012   102.56   1.380 
 Ir-192   1871.59   468.06       299.       -13.    -0.007   190.14   1.384s
 BE-7     1909.73   477.60       413.       -29.    -0.016    99.35   1.392s
 HF-181   1927.34   482.00       314.        26.     0.014    99.56   1.396s
 La-140   1947.43   487.02       298.        26.     0.014    96.75   1.400s
 RU-103   1987.56   497.05       169.       -31.    -0.017    26.43   1.409s
 RH-106   2046.81   511.86       227.        44.     0.024    51.18   2.672s
 Kr-85    2055.27   513.98       205.        50.     0.028    43.26   1.424s
 Nd-147   2123.35   531.00       160.       -30.    -0.017    86.89   1.438s
 Ba-140   2148.39   537.26       182.       -33.    -0.018    24.97   1.444s
 CS-134   2252.30   563.24        79.        53.     0.029    38.43   1.466s
 CS-134   2276.64   569.32       121.        13.     0.007   126.15   1.471s
 TL-208   2332.11   583.19        94.       280.     0.156    10.05   1.614 
 SB-125   2401.36   600.50      2290.       -27.    -0.015   255.77   1.497 
 SB-124   2410.29   602.73      2264.       -27.    -0.015   253.97   1.499s
 BI-214   2436.61   609.31        64.      1920.     1.067     2.36   1.504D
 RU-103   2440.56   610.30      2423.       -27.    -0.015   261.58   1.505s
 AG-108M  2456.49   614.28      2396.       -27.    -0.015   259.60   1.508 
 PM-144   2471.62   618.06      2370.       -27.    -0.015   257.59   1.512s
 RH-106   2487.04   621.92      2209.       -27.    -0.015   243.62   1.515 
 SB-125   2542.94   635.89       108.        -6.    -0.003   271.21   1.526s
 I-131    2547.28   636.97       123.        -7.    -0.004   645.40   1.527s
 AG-110M  2630.43   657.76        80.        20.     0.011    67.27   1.544s
 CS-137   2646.03   661.66       255.       -30.    -0.017    76.33   1.548s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:28:55 AMPage  7
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191368.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PM-144   2785.58   696.54       252.       -29.    -0.016    79.60   1.576s
 NB-94    2809.93   702.63       211.        25.     0.014    83.93   1.581s
 SB-124   2890.57   722.79       254.       -23.    -0.013   100.50   1.598s
 EU-154   2892.86   723.36       267.       -26.    -0.014    90.77   1.598s
 ZR-95    2896.22   724.20       241.       -18.    -0.010   125.75   1.599s
 BI-212   2908.90   727.37        57.       103.     0.057    21.23   1.175s
 PM-146   2942.31   735.72       103.       -18.    -0.010    75.46   1.608s
 PM-146   2988.08   747.16        47.        46.     0.026    34.55   1.617 
 NB-95    3062.61   765.79       338.       -28.    -0.016    93.52   1.632s
 PA-234M  3065.10   766.41       296.         9.     0.005   277.22   1.633s
 EU-152   3115.14   778.92        75.        -2.    -0.001   954.59   1.643s
 BI-212   3141.14   785.42        29.        88.     0.049    17.58   1.327 
 CS-134   3182.96   795.87       198.       -27.    -0.015    76.14   1.656s
 TL-210   3197.88   799.60       140.        22.     0.012    77.70   1.659s
 CS-134   3207.29   801.95       194.       -14.    -0.008   139.83   1.661s
 CO-58    3242.59   810.78       250.       -29.    -0.016    79.31   1.668 
 La-140   3262.58   815.77       279.       -19.    -0.011   126.42   1.672s
 Cs-136   3273.50   818.50       268.        27.     0.015    86.94   1.674 
 Co-56    3386.61   846.77        75.        -2.    -0.001   954.59   1.696s
 TL-208   3439.70   860.04        23.        47.     0.026    24.68   2.628s
 NB-94    3483.94   871.10        95.        23.     0.013    63.20   1.715s
 PA-234   3532.53   883.24       150.         0.     0.000  1000.00   1.724s
 Sc-46    3556.69   889.28       127.        -3.    -0.001   600.00   1.729s
 Y-88     3591.74   898.04        46.        32.     0.018    49.30   1.736s
 AC-228   3644.39   911.20        35.       205.     0.114     9.94   1.773 
 AG-110M  3749.60   937.49       329.       -28.    -0.016    55.92   1.766s
 PA-234   3783.72   946.02        50.        10.     0.006   157.63   1.772s
 EU-152   3856.11   964.11       200.        21.     0.011    99.44   1.786s
 AC-228   3874.84   968.79        17.       114.     0.064    11.79   2.183s
 EU-154   3985.03   996.33       126.        21.     0.012    79.07   1.810s
 PA-234M  4003.71  1001.00       138.        21.     0.012    82.43   1.814s
 EU-154   4018.82  1004.77       130.        18.     0.010    93.23   1.816s
 Co-56    4151.13  1037.84        43.         7.     0.004   216.44   1.841 
 Cs-136   4192.07  1048.07        73.         8.     0.004   162.04   1.848s
 BI-207   4254.46  1063.66        48.        13.     0.007   124.27   1.860s
 Ga-68    4309.44  1077.40        53.         2.     0.001   999.00   1.870s
 FE-59    4396.88  1099.25        53.         4.     0.002   455.73   1.886s
 EU-152   4448.20  1112.07       385.        21.     0.012   134.91   1.895s
 ZN-65    4462.09  1115.55       406.        21.     0.012   138.24   1.897s
 BI-214   4481.06  1120.29        30.       386.     0.215     5.47   1.901D
 Sc-46    4482.12  1120.55       426.        21.     0.012   141.40   1.901 
 Ta-182   4485.12  1121.30       567.       -21.    -0.012   162.56   1.901s
 Ta-182   4756.25  1189.05        51.         0.     0.000  1000.00   1.949 
 Ta-182   4885.75  1221.41        68.        -8.    -0.004   244.31   1.972s
 Co-56    4953.27  1238.28        29.       187.     0.104     9.90   1.984s
 NA-22    5098.35  1274.53       113.       -31.    -0.017    51.40   2.008s
 EU-154   5098.39  1274.54       145.       -26.    -0.014    68.05   2.008s
 FE-59    5166.65  1291.60        57.       -12.    -0.007   156.82   2.020s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:28:55 AMPage  8
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191368.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-210   5252.32  1313.00        62.       -14.    -0.008   131.85   2.034s
 AG-110M  5537.69  1384.30        68.       -11.    -0.006   178.38   2.082s
 EU-152   5632.56  1408.00        52.        58.     0.032    31.57   2.097s
 K-40     5843.89  1460.80        23.       229.     0.127     7.81   2.150 
 La-140   6385.95  1596.21        24.        15.     0.008    81.87   2.215s
 SB-124   6765.35  1690.98         7.        21.     0.012    36.42   2.272s
 BI-214   7058.80  1764.28         3.       341.     0.189     5.48   2.202 
 Co-56    7087.11  1771.35       344.         0.     0.000  1000.00   2.318s
 Y-88     7346.20  1836.06         0.        18.     0.010    23.57   2.354s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -6.7570E+00                                      5.31E+01             
                           477.60-6.757E+00 ?(  2.236E+01 9.93E+01 1.05E+01 G  
 
NA-22    C  -1.5958E+00                                      9.50E+02             
                          1274.53-1.596E+00 ?(  2.672E+00 5.14E+01 9.99E+01 G  
 
K-40     N   1.2221E+02                                      4.66E+11             
                          1460.83 1.222E+02  (P 1.343E+01 7.81E+00 1.07E+01 G  
 
Sc-46    F   4.3039E-01                                      8.38E+01             
                           889.28-1.025E-01 ?(  2.121E+00 6.00E+02 1.00E+02 G  
                          1120.55 9.633E-01  (  4.559E+00 1.41E+02 1.00E+02 G  
 
CR-51    F  -2.7019E-01                                      2.77E+01             
                           320.08-2.702E-01 %(P 1.876E+01 2.88E+03 9.94E+00 G  
 
MN-54    C  -7.3256E-02                                      3.12E+02             
                           834.85-7.326E-02 %(  1.930E+00 1.18E+03 1.00E+02 G  
 
FE-59    F   2.9448E-01                                      4.45E+01             
                          1099.25 2.945E-01 *(  2.951E+00 4.56E+02 5.65E+01 G  
                          1291.60-1.414E+00 + P 4.519E+00 1.57E+02 4.32E+01 G  
 
Co-56    C   5.3130E+00                                      7.73E+01             
                           846.77-7.409E-02 ?(  1.595E+00 9.55E+02 9.99E+01 G  
                          1238.28 1.414E+01  (P 2.090E+00 9.90E+00 6.61E+01 G  
                          1037.84 2.142E+00 ?(P 1.021E+01 2.16E+02 1.41E+01 G  
                          1771.35 0.000E+00 -   3.844E+01 1.00E+03 1.55E+01  A 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:28:55 AMPage  9
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191368.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-58    C  -1.0441E+00                                      7.09E+01             
                           810.78-1.044E+00 ?(  2.750E+00 7.93E+01 9.95E+01 G  
 
CO-60    F  -5.2914E-02                                      1.93E+03             
                          1332.50-5.291E-02 %(  1.581E+00 1.37E+03 1.00E+02 G  
                          1173.24 5.835E-03 % P 1.840E+00 1.43E+04 9.99E+01 G  
 
ZN-65    F   1.8932E+00                                      2.44E+02             
                          1115.55 1.893E+00 ?(  8.761E+00 1.38E+02 5.06E+01 G  
 
NB-94    I   8.5099E-01                                      7.41E+06             
                           702.63 8.265E-01  (  2.309E+00 8.39E+01 9.79E+01 G  
                           871.10 8.750E-01 ?(  1.823E+00 6.32E+01 9.99E+01 G  
 
ZR-95    I   5.8783E-02                                      6.40E+01             
                           756.73 5.878E-02 &(P 2.928E+00 2.22E+03 5.45E+01 G  
                           724.20-1.322E+00 +   5.583E+00 1.26E+02 4.42E+01 G  
 
NB-95    I  -9.7487E-01                                      6.40E+01             
                           765.79-9.749E-01 ?(  3.036E+00 9.35E+01 9.98E+01 G  
 
RU-103   I  -8.4365E-01                                      3.93E+01             
                           497.05-8.436E-01 ?(P 1.731E+00 2.64E+01 9.09E+01 G  
                           610.30-1.341E+01 -   1.167E+02 2.62E+02 5.75E+00 GA 
 
RH-106   I  -8.0774E+00                                      3.74E+02             
                           621.92-8.077E+00 ?(  6.544E+01 2.44E+02 9.93E+00 G  
                          1050.36-2.339E+00 %   1.266E+02 1.55E+03 1.56E+00 G  
                           511.86 5.536E+00 &   9.263E+00 5.12E+01 2.00E+01 GA 
 
AG-108M  C   3.8180E-01                                      1.53E+05             
                           433.94 3.818E-01 &(  1.556E+00 1.73E+02 9.05E+01 G  
                           722.94-2.148E-02 %   2.654E+00 3.61E+03 9.08E+01 G  
                           614.28-8.643E-01 &   7.460E+00 2.60E+02 8.98E+01 G  
 
AG-110M  F   3.6336E-01                                      2.50E+02             
                           884.68 3.706E-07 %(  2.610E+00 2.02E+08 7.27E+01 G  
                           657.76 6.424E-01 ?(P 1.429E+00 6.73E+01 9.46E+01 G  
                           937.49-3.311E+00 + P 1.017E+01 5.59E+01 3.44E+01 G  
                          1384.30-2.471E+00 +   9.240E+00 1.78E+02 2.43E+01 G  
                           763.94-2.987E-01 %   1.351E+01 1.33E+03 2.23E+01 G  
 
SN-113   F   1.0371E+00                                      1.15E+02             
                           391.69 1.037E+00 ?(P 3.449E+00 9.99E+01 6.40E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:28:55 AMPage 10
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191368.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SB-124   F   4.2205E-01                                      6.02E+01             
                           602.73-7.743E-01 &(  6.540E+00 2.54E+02 9.83E+01 G  
                          1690.98 2.882E+00 &(P 1.969E+00 3.64E+01 4.78E+01 G  
                           722.79-6.952E+00 +   2.334E+01 1.00E+02 1.08E+01 G  
 
SB-125   I   3.3713E-01                                      1.01E+03             
                           427.88-1.243E+00 ?(P 5.164E+00 8.24E+01 2.96E+01 G  
                           600.50-4.243E+00 +   3.609E+01 2.56E+02 1.79E+01 G  
                           635.89-1.449E+00 +   1.350E+01 2.71E+02 1.13E+01 G  
                           463.37 4.803E+00  (P 1.647E+01 1.03E+02 1.05E+01 G  
 
I-131    I  -4.8732E-02                                      8.02E+00             
                           364.48-4.873E-02 %(  1.765E+00 1.47E+03 8.17E+01 G  
                           284.30 0.000E+00 +   2.363E+01 1.00E+03 6.14E+00 G  
                           636.97-2.919E+00 + P 2.264E+01 6.45E+02 7.17E+00 G  
 
Gd-153   F   1.8249E-02                                      2.42E+02             
                            97.50 1.825E-02 &(  1.621E+01 2.68E+04 3.00E+01 G  
                           103.20-3.023E+00 &   1.448E+01 1.45E+02 2.18E+01 G  
 
Ga-68    C   2.6394E+00                                      4.71E-02             
                          1077.40 2.639E+00 ?(  5.819E+01 9.99E+02 3.30E+00 G  
 
Tc-99m   I  -7.3448E-01                                      2.51E-01             
                           140.51-7.345E-01 ?(  3.488E+00 1.43E+02 8.93E+01 G  
 
BA-133   F  -1.0457E+00                                      3.85E+03             
                           356.00-1.046E+00 ?(  7.745E+00 2.23E+02 6.20E+01 G  
                           302.85-1.300E+00 +   2.405E+01 5.56E+02 1.83E+01 G  
                           383.84 2.309E+00 ?   2.542E+01 3.27E+02 8.94E+00 GA 
                            80.99-1.999E+00 + P 1.615E+01 1.05E+02 3.41E+01 GA 
 
CS-134   I   7.5812E-01                                      7.54E+02             
                           795.87-1.115E+00 ?(  2.818E+00 7.61E+01 8.55E+01 G  
                           604.71-9.462E-02 %   6.560E+00 2.08E+03 9.76E+01 G  
                           569.32 2.261E+00 ?(  9.645E+00 1.26E+02 1.54E+01 G  
                           801.95-5.857E+00 +   2.761E+01 1.40E+02 8.69E+00 G  
                           563.24 1.718E+01  (  1.442E+01 3.84E+01 8.35E+00 G  
 
CS-137   I  -1.0966E+00                                      1.10E+04             
                           661.66-1.097E+00 ?(  2.777E+00 7.63E+01 8.52E+01 G  
 
CE-139   F   7.2629E-01                                      1.38E+02             
                           165.85 7.263E-01 *(  2.066E+00 8.59E+01 7.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:28:55 AMPage 11
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191368.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ba-140   I  -3.5565E+00                                      1.28E+01             
                           537.26-3.556E+00 ?(P 7.081E+00 2.50E+01 2.44E+01 G  
                           162.66 4.761E-01 %   3.096E+01 1.94E+03 6.22E+00 G  
                           304.85 0.000E+00 +   1.030E+02 1.00E+03 4.29E+00 G  
 
La-140   I   1.1104E+00                                      1.28E+01             
                          1596.21 9.787E-01 ?(P 1.645E+00 8.19E+01 9.54E+01 G  
                           487.02 1.386E+00 &(  4.473E+00 9.67E+01 4.55E+01 G  
                           328.76-3.298E+00 +   1.551E+01 1.41E+02 2.03E+01 G  
                           815.77-2.936E+00 +   1.245E+01 1.26E+02 2.33E+01 G  
 
CE-141   I   1.3154E+00                                      3.25E+01             
                           145.44 1.315E+00 &(  6.273E+00 1.44E+02 4.82E+01 G  
 
CE-144   I  -5.5963E+00                                      2.85E+02             
                           133.54-5.596E+00 ?(  2.606E+01 1.41E+02 1.11E+01 G  
 
PM-144   C  -9.3472E-01                                      3.63E+02             
                           696.54-9.347E-01  (  2.471E+00 7.96E+01 9.90E+01 G  
                           618.06-7.889E-01 &   6.757E+00 2.58E+02 9.91E+01 G  
 
EU-152   F   3.5440E+00                                      4.94E+03             
                           121.78-1.832E-01 ?(  5.563E+00 9.06E+02 2.86E+01 G  
                           344.29-5.507E-07 %   1.180E+01 6.40E+08 2.65E+01 G  
                          1112.07 6.995E+00 &(  3.159E+01 1.35E+02 1.36E+01 G  
                           778.92-5.367E-01 +   1.156E+01 9.55E+02 1.29E+01 G  
                           964.11 5.774E+00  (  1.921E+01 9.94E+01 1.46E+01 G  
                           244.69 7.090E+00 ?(  4.543E+01 1.93E+02 7.58E+00 G  
                          1408.00 1.539E+01   P 9.525E+00 3.16E+01 2.10E+01 GA 
 
EU-154   I   2.3068E+00                                      3.14E+03             
                           123.10-7.716E-02 &(  3.603E+00 1.39E+03 4.08E+01 G  
                          1274.54-3.785E+00 +   8.521E+00 6.81E+01 3.52E+01 G  
                           723.36-4.232E+00 +   1.280E+01 9.08E+01 2.02E+01 G  
                           873.23 6.741E-02 % P 1.653E+01 7.07E+03 1.23E+01 G  
                          1004.77 4.195E+00 &(  1.310E+01 9.32E+01 1.80E+01 G  
                           996.33 8.273E+00 ?(  2.179E+01 7.91E+01 1.06E+01 G  
 
EU-155   I   2.4651E+00                                      1.81E+03             
                           105.31 2.465E+00 ?(P 9.314E+00 1.14E+02 2.12E+01 G  
                            86.54-2.126E+00 +   1.717E+01 2.44E+02 3.07E+01 G  
 
HF-181   F   7.7533E-01                                      4.24E+01             
                           482.00 7.753E-01 ?(  2.575E+00 9.96E+01 8.05E+01 G  
                           133.02-1.431E+00 +   6.609E+00 1.39E+02 4.33E+01 G  
                           345.83 2.546E-01 %   9.688E+00 1.54E+03 1.51E+01 G  
                           136.30-1.071E+01 &   5.019E+01 1.41E+02 5.85E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:28:55 AMPage 12
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191368.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ta-182   F  -2.7621E+00                                      1.14E+02             
                          1121.30-2.762E+00 ?(  1.502E+01 1.63E+02 3.49E+01 G  
                          1221.41-1.462E+00 +   7.517E+00 2.44E+02 2.70E+01 G  
                          1189.05 0.000E+00 +   1.073E+01 1.00E+03 1.62E+01 G  
 
Hg-203   F   1.8288E-01                                      4.66E+01             
                           279.20 1.829E-01 ?(  1.979E+00 3.21E+02 8.15E+01 G  
 
TL-208   N   9.2706E+00                                      6.98E+02             
                           583.02 9.271E+00  (P 1.580E+00 1.00E+01 8.45E+01 G  
                           277.28 4.429E+00 - P 1.667E+01 1.36E+02 6.31E+00 G  
                           860.56 1.419E+01 + P 7.560E+00 2.47E+01 1.24E+01 G  
 
PM-146   C   1.7636E+00                                      2.02E+03             
                           453.88 2.878E-01 &(P 2.240E+00 3.28E+02 6.50E+01 G  
                           747.16 4.585E+00  (  3.418E+00 3.46E+01 3.40E+01 G  
                           735.72-2.624E+00 + P 7.382E+00 7.55E+01 2.25E+01 G  
 
Y-88     F   1.2877E+00                                      1.07E+02             
                          1836.06 1.248E+00 ?(  5.109E-01 2.36E+01 9.92E+01 G  
                           898.04 1.330E+00 ?(P 1.416E+00 4.93E+01 9.37E+01 G  
 
Cd-113m     -1.1142E+04                                      5.33E+03             
                           263.70-1.114E+04 &(  3.968E+04 1.07E+02 6.00E-03   K
 
Cf-251   T  -1.7482E+00                                      3.28E+05             
                           176.60-1.748E+00 &(  8.479E+00 1.91E+02 1.70E+01 G  
                           227.00-1.006E+01 &   2.573E+01 1.06E+02 6.30E+00 GA 
 
Sn-126      -8.4654E+00                                      3.65E+07             
                            87.57-2.189E-01 }   1.349E+01 1.86E+03 3.75E+01 GA 
                            64.28-8.465E+00 ?(  3.221E+01 1.15E+02 9.70E+00 G  
                            86.94-7.205E+00 }   5.710E+01 2.39E+02 9.04E+00 GA 
 
PB-210   N   1.1009E+02                                      8.14E+03             
                            46.54 1.101E+02 @(  4.654E+01 1.78E+01 4.25E+00 G  
 
PB-212   N   2.4477E+01                                      6.98E+02             
                           238.63 2.448E+01  (P 2.682E+00 4.94E+00 4.33E+01 G  
                           300.03 2.558E+01     3.510E+01 4.25E+01 3.28E+00 GA 
 
PB-214   N   1.2092E+02                                      5.84E+05             
                           351.93 1.200E+02  (P 3.149E+00 2.36E+00 3.76E+01 G  
                           295.09 1.227E+02  (P 6.290E+00 3.08E+00 1.93E+01 G  
                           242.00 1.166E+02     1.672E+01 5.92E+00 7.43E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:28:55 AMPage 13
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191368.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-207   C   7.7151E-01                                      1.18E+04             
                          1063.66 7.715E-01 ?(  2.077E+00 1.24E+02 7.45E+01 G  
                           569.70 4.402E-02 % P 1.605E+00 1.06E+03 9.77E+01 G  
 
BI-212   N   4.5110E+01                                      6.98E+02             
                           727.17 4.511E+01 @(  1.650E+01 2.12E+01 7.55E+00 G  
                           785.42 2.398E+02 +   7.611E+01 1.76E+01 1.28E+00 GA 
 
U-235    N  -2.8788E-01                                      2.57E+11             
                           143.79-5.883E+00 &(  2.809E+01 1.44E+02 1.10E+01 G  
                           205.33 1.195E+01  (  3.961E+01 9.99E+01 5.01E+00 G  
                           163.38 0.000E+00 +   3.806E+01 1.00E+03 5.08E+00 G  
                           185.72-1.175E+00 +   4.069E+00 1.04E+02 5.40E+01 GA 
 
BI-214   N   1.1966E+02                                      5.84E+05             
                           609.31 1.203E+02  (P 2.505E+00 2.36E+00 4.61E+01 G  
                          1120.29 1.178E+02  (P 8.589E+00 5.47E+00 1.51E+01 G  
                          1764.49 1.472E+02 + P 4.865E+00 5.48E+00 1.54E+01 G  
 
BI-210M  T  -1.3861E+00                                      1.10E+09             
                           265.83-1.386E+00 &(  4.722E+00 1.03E+02 5.00E+01 G  
                           304.90 0.000E+00 +   1.578E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   2.8550E+01                                      2.10E+03             
                           911.07 2.769E+01  (  4.090E+00 9.94E+00 2.90E+01 G  
                           968.97 2.693E+01  (P 5.103E+00 1.18E+01 1.75E+01 G  
                           338.32 3.297E+01 *(P 9.885E+00 1.52E+01 1.20E+01 G  
                            93.35 1.119E+01 - P 8.835E+01 2.39E+02 5.56E+00 XA 
 
TH-227   N   2.4527E+00                                      7.95E+03             
                           256.24-4.462E-01 &(  2.181E+01 2.00E+03 7.00E+00 G  
                           235.97-4.599E+00 &   2.803E+01 1.84E+02 1.23E+01 G  
                            50.14 4.989E+00 &(  4.685E+01 2.82E+02 8.00E+00 G  
 
TH-229   N  -1.5271E+01                                      2.68E+06             
                           193.51-1.527E+01 ?(  3.680E+01 1.00E+02 4.40E+00 G  
                           210.85-1.085E+01 + P 7.316E+01 2.41E+02 2.99E+00 G  
 
TH-234   N   8.0532E+01                                      1.63E+12             
                            92.59 8.053E+01  (  2.264E+01 9.67E+00 5.58E+00 G  
                            63.29 1.192E+02 +   4.439E+01 1.24E+01 3.81E+00 G  
 
PA-231   N  -2.2626E+01                                      1.20E+07             
                           302.65-2.263E+01 &(  1.540E+02 2.05E+02 2.88E+00 G  
                           300.07-2.748E+01 +   1.867E+02 2.05E+02 2.46E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:28:55 AMPage 14
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191368.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-233   C  -6.2360E-03                                      7.82E+08             
                           312.01-6.236E-03 &(P 1.247E+01 3.38E+04 3.60E+01 G  
                           300.18-1.043E+01 +   7.157E+01 2.07E+02 6.20E+00 G  
 
PA-234   N  -3.5115E+00                                      1.63E+12             
                           131.29-3.512E+00 ?(P 1.570E+01 9.61E+01 1.80E+01 G  
                           946.02 3.030E+00 +   1.073E+01 1.58E+02 1.34E+01 G  
                           569.47-9.821E-01 % P 1.916E+01 1.09E+03 8.20E+00 G  
                           883.24 0.000E+00 &   2.382E+01 1.00E+03 9.60E+00 G  
                           880.53 4.239E-01 %   3.794E+01 2.60E+03 6.00E+00 GA 
 
PA-234M  N   1.0480E+02                                      1.63E+12             
                          1001.00 1.054E+02 &(  2.896E+02 8.24E+01 8.37E-01 G  
                           766.41 1.032E+02 ?(  9.673E+02 2.77E+02 2.94E-01 G  
 
AM-241   T   1.2925E+00                                      1.58E+05             
                            59.54 1.292E+00 ?(P 8.705E+00 2.03E+02 3.59E+01 G  
 
Ir-192   F  -7.5344E-01                                      7.40E+01             
                           316.49-7.534E-01 &(  2.875E+00 1.15E+02 8.70E+01 G  
                           468.06-5.976E-01 +   3.829E+00 1.90E+02 5.18E+01 G  
                           308.44 0.000E+00 +   1.403E+01 1.00E+03 3.18E+01 G  
 
Cs-136   F   7.3322E-01                                      1.30E+01             
                           818.50 9.847E-01 &(  2.849E+00 8.69E+01 1.00E+02 G  
                          1048.07 4.188E-01 ?(  2.328E+00 1.62E+02 8.00E+01 G  
                           340.57-9.884E-01 +   6.685E+00 2.03E+02 4.69E+01 G  
 
Np-239   T   2.4260E+00                                      2.36E+00             
                           103.70-2.746E+00 &   1.325E+01 1.46E+02 2.40E+01 X  
                           106.13 2.426E+00 &(  9.201E+00 1.14E+02 2.27E+01 G  
                            99.50-4.411E+00 +   2.104E+01 1.44E+02 1.50E+01 X  
 
Nd-147      -6.1013E+00                                      1.11E+01             
                           531.00-6.101E+00 ?(  1.238E+01 8.69E+01 1.30E+01 G  
                            91.10 0.000E+00 +   1.757E+01 1.00E+03 2.83E+01 G  
 
TL-210   N   7.9994E-01                                      5.84E+05             
                           799.60 7.999E-01 ?(  2.068E+00 7.77E+01 9.90E+01 G  
                           296.00-8.452E-01 -   5.794E+00 2.07E+02 7.90E+01 G  
                          1313.00-3.568E+00 +   9.834E+00 1.32E+02 2.10E+01 GA 
 
Kr-85    I   2.9316E+02                                      3.92E+03             
                           513.98 2.932E+02 ?(  4.108E+02 4.33E+01 4.30E-01 G  
   ( - This peak used in the nuclide activity average.
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:28:55 AMPage 15
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191368.An1             
                                                                                 
   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14      1714.        21.     0.012   281.90   4.989E+00   
 AM-241      59.54      1899.        31.     0.017   202.52   1.292E+00  P
 Sn-126      64.28      2259.       -59.    -0.033   114.82  -8.465E+00   
 BA-133      80.99     10409.       -59.    -0.033   104.58  -1.999E+00  P
 EU-155      86.54     10291.       -59.    -0.033   244.11  -2.126E+00   
 Sn-126      86.94      9907.       -59.    -0.033   239.46  -7.205E+00   
 Np-239      99.50      4046.       -63.    -0.035   143.99  -4.411E+00   
 Gd-153     103.20      4108.       -63.    -0.035   144.62  -3.023E+00   
 Np-239     103.70      4170.       -63.    -0.035   145.65  -2.746E+00   
 EU-155     105.31      1598.        50.     0.028   113.90   2.465E+00  P
 Np-239     106.13      1794.        53.     0.029   114.37   2.426E+00   
 EU-152     121.78      1024.        -5.    -0.003   906.20  -1.832E-01   
 PA-234     131.29      3175.       -59.    -0.033    96.07  -3.512E+00  P
 HF-181     133.02      3231.       -58.    -0.032   139.36  -1.431E+00   
 CE-144     133.54      3289.       -58.    -0.032   140.54  -5.596E+00   
 HF-181     136.30      3347.       -58.    -0.032   141.42  -1.071E+01   
 CO-57      136.47      3405.       -58.    -0.032   142.63  -5.869E+00   
 Tc-99m     140.51      3463.       -58.    -0.032   143.30  -7.345E-01   
 U-235      143.79      3522.       -58.    -0.032   144.09  -5.883E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:28:55 AMPage 16
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191368.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CE-141     145.44      3358.        57.     0.032   143.90   1.315E+00   
 CE-139     165.85       877.        49.     0.027    85.85   7.263E-01   
 Cf-251     176.60       612.       -24.    -0.014   191.33  -1.748E+00   
 U-235      185.72      1353.       -50.    -0.028   104.40  -1.175E+00   
 TH-229     193.51       688.       -52.    -0.029   100.02  -1.527E+01   
 U-235      205.33       962.        44.     0.025    99.85   1.195E+01   
 TH-229     210.85      1133.       -24.    -0.013   240.91  -1.085E+01  P
 Cf-251     227.00       556.       -44.    -0.024   106.00  -1.006E+01   
 TH-227     235.97      2450.       -38.    -0.021   183.56  -4.599E+00   
 EU-152     244.69      2326.        36.     0.020   192.88   7.090E+00   
 Cd-113m    263.70       993.       -42.    -0.023   107.24  -1.114E+04   
 BI-210M    265.83       965.       -43.    -0.024   102.62  -1.386E+00   
 Hg-203     279.20       413.         9.     0.005   321.07   1.829E-01   
 TL-210     296.00      3185.       -39.    -0.022   206.54  -8.452E-01   
 PA-231     300.07      3146.       -39.    -0.022   204.64  -2.748E+01   
 PA-233     300.18      2934.       -37.    -0.021   206.66  -1.043E+01   
 PA-231     302.65      2897.       -37.    -0.021   204.98  -2.263E+01   
 BA-133     302.85      2860.       -14.    -0.008   555.98  -1.300E+00   
 Ir-192     316.49       852.       -36.    -0.020   114.74  -7.534E-01   
 La-140     328.76      1288.       -36.    -0.020   141.39  -3.298E+00   
 Cf-249     333.44      1252.       -36.    -0.020   138.95  -4.374E+00   
 Cs-136     340.57      1215.       -24.    -0.014   202.91  -9.884E-01   
 BA-133     356.00      2714.       -33.    -0.018   222.99  -1.046E+00   
 BA-133     383.84       531.        10.     0.006   327.41   2.309E+00   
 SN-113     391.69       486.        32.     0.018    99.94   1.037E+00  P
 AG-108M    433.94       165.        15.     0.009   172.73   3.818E-01   
 PM-146     453.88       165.         8.     0.004   327.88   2.878E-01  P
 Ir-192     468.06       299.       -13.    -0.007   190.14  -5.976E-01   
 BE-7       477.60       413.       -29.    -0.016    99.35  -6.757E+00   
 HF-181     482.00       314.        26.     0.014    99.56   7.753E-01   
 La-140     487.02       298.        26.     0.014    96.75   1.386E+00   
 RU-103     497.05       169.       -31.    -0.017    26.43  -8.436E-01  P
 RH-106     511.86       227.        44.     0.024    51.18   5.536E+00   
 Kr-85      513.98       205.        50.     0.028    43.26   2.932E+02   
 Nd-147     531.00       160.       -30.    -0.017    86.89  -6.101E+00   
 Ba-140     537.26       182.       -33.    -0.018    24.97  -3.556E+00  P
 CS-134     563.24        79.        53.     0.029    38.43   1.718E+01   
 CS-134     569.32       121.        13.     0.007   126.15   2.261E+00   
 SB-124     602.73      2264.       -27.    -0.015   253.97  -7.743E-01   
 RU-103     610.30      2423.       -27.    -0.015   261.58  -1.341E+01   
 AG-108M    614.28      2396.       -27.    -0.015   259.60  -8.643E-01   
 PM-144     618.06      2370.       -27.    -0.015   257.59  -7.889E-01   
 RH-106     621.92      2209.       -27.    -0.015   243.62  -8.077E+00   
 I-131      636.97       123.        -7.    -0.004   645.40  -2.919E+00  P
 AG-110M    657.76        80.        20.     0.011    67.27   6.424E-01  P
 CS-137     661.66       255.       -30.    -0.017    76.33  -1.097E+00   
 PM-144     696.54       252.       -29.    -0.016    79.60  -9.347E-01   
 NB-94      702.63       211.        25.     0.014    83.93   8.265E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:28:55 AMPage 17
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191368.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-124     722.79       254.       -23.    -0.013   100.50  -6.952E+00   
 EU-154     723.36       267.       -26.    -0.014    90.77  -4.232E+00   
 ZR-95      724.20       241.       -18.    -0.010   125.75  -1.322E+00   
 PM-146     735.72       103.       -18.    -0.010    75.46  -2.624E+00  P
 PM-146     747.16        47.        46.     0.026    34.55   4.585E+00   
 NB-95      765.79       338.       -28.    -0.016    93.52  -9.749E-01   
 EU-152     778.92        75.        -2.    -0.001   954.59  -5.367E-01   
 CS-134     795.87       198.       -27.    -0.015    76.14  -1.115E+00   
 TL-210     799.60       140.        22.     0.012    77.70   7.999E-01   
 CS-134     801.95       194.       -14.    -0.008   139.83  -5.857E+00   
 CO-58      810.78       250.       -29.    -0.016    79.31  -1.044E+00   
 La-140     815.77       279.       -19.    -0.011   126.42  -2.936E+00   
 Cs-136     818.50       268.        27.     0.015    86.94   9.847E-01   
 NB-94      871.10        95.        23.     0.013    63.20   8.750E-01   
 Sc-46      889.28       127.        -3.    -0.001   600.00  -1.025E-01   
 AG-110M    937.49       329.       -28.    -0.016    55.92  -3.311E+00  P
 PA-234     946.02        50.        10.     0.006   157.63   3.030E+00   
 EU-152     964.11       200.        21.     0.011    99.44   5.774E+00   
 EU-154     996.33       126.        21.     0.012    79.07   8.273E+00   
 EU-154    1004.77       130.        18.     0.010    93.23   4.195E+00   
 Cs-136    1048.07        73.         8.     0.004   162.04   4.188E-01   
 BI-207    1063.66        48.        13.     0.007   124.27   7.715E-01   
 Ga-68     1077.40        53.         2.     0.001   999.00   2.639E+00   
 FE-59     1099.25        53.         4.     0.002   455.73   2.945E-01   
 EU-152    1112.07       385.        21.     0.012   134.91   6.995E+00   
 ZN-65     1115.55       406.        21.     0.012   138.24   1.893E+00   
 Sc-46     1120.55       426.        21.     0.012   141.40   9.633E-01   
 Ta-182    1121.30       567.       -21.    -0.012   162.56  -2.762E+00   
 Ta-182    1221.41        68.        -8.    -0.004   244.31  -1.462E+00   
 NA-22     1274.53       113.       -31.    -0.017    51.40  -1.596E+00   
 EU-154    1274.54       145.       -26.    -0.014    68.05  -3.785E+00   
 FE-59     1291.60        57.       -12.    -0.007   156.82  -1.414E+00  P
 TL-210    1313.00        62.       -14.    -0.008   131.85  -3.568E+00   
 AG-110M   1384.30        68.       -11.    -0.006   178.38  -2.471E+00   
 EU-152    1408.00        52.        58.     0.032    31.57   1.539E+01  P
 La-140    1596.21        24.        15.     0.008    81.87   9.787E-01  P
 SB-124    1690.98         7.        21.     0.012    36.42   2.882E+00  P
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:28:55 AMPage 18
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191368.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -6.7570E+00   -6.7570E+00    9.935E+01%                2.24E+01
 NA-22  #A   -1.5958E+00   -1.5958E+00    5.140E+01%                2.67E+00
 K-40         1.2221E+02    1.2221E+02    7.808E+00%                1.34E+01
 Sc-46  #A    4.3039E-01    4.3039E-01    1.414E+02%                2.12E+00
 CR-51  #A   -2.7018E-01   -2.7019E-01    2.877E+03%                1.88E+01
 MN-54  #A   -7.3256E-02   -7.3256E-02    1.181E+03%                1.93E+00
 FE-59  #A    2.9447E-01    2.9448E-01    4.557E+02%                2.95E+00
 Co-56  #C    5.3130E+00    5.3130E+00    9.903E+00%                1.60E+00
 CO-57  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.86E+00
 CO-58  #A   -1.0441E+00   -1.0441E+00    7.931E+01%                2.75E+00
 CO-60  #A   -5.2914E-02   -5.2914E-02    1.371E+03%                1.58E+00
 ZN-65  #A    1.8932E+00    1.8932E+00    1.382E+02%                8.76E+00
 NB-94  #A    8.5099E-01    8.5099E-01    5.253E+01%                2.31E+00
 ZR-95  #A    5.8783E-02    5.8783E-02    2.216E+03%                2.93E+00
 NB-95  #A   -9.7487E-01   -9.7487E-01    9.352E+01%                3.04E+00
 RU-103 #A   -8.4364E-01   -8.4365E-01    2.643E+01%                1.73E+00
 RH-106 #A   -8.0773E+00   -8.0774E+00    2.436E+02%                6.54E+01
 AG-108M#A    3.8180E-01    3.8180E-01    1.727E+02%                1.56E+00
 AG-110M#A    3.6336E-01    3.6336E-01    6.727E+01%                2.61E+00
 SN-113 #A    1.0371E+00    1.0371E+00    9.994E+01%                3.45E+00
 SB-124 #A    4.2205E-01    4.2205E-01    3.642E+01%                6.54E+00
 SB-125  A    3.3713E-01    3.3713E-01    6.579E+01%                5.16E+00
 I-131  #A   -4.8730E-02   -4.8732E-02    1.467E+03%                1.77E+00
 Gd-153 #A    1.8249E-02    1.8249E-02    2.680E+04%                1.62E+01
 Ga-68  #A    2.6202E+00    2.6394E+00    9.990E+02%                5.82E+01
 Tc-99m #A   -7.3347E-01   -7.3448E-01    1.433E+02%                3.49E+00
 BA-133 #A   -1.0457E+00   -1.0457E+00    2.230E+02%                7.75E+00
 CS-134 #A    7.5812E-01    7.5812E-01    3.843E+01%                2.82E+00
 CS-137 #A   -1.0966E+00   -1.0966E+00    7.633E+01%                2.78E+00
 CE-139 #A    7.2629E-01    7.2629E-01    8.585E+01%                2.07E+00
 Ba-140 #A   -3.5564E+00   -3.5565E+00    2.497E+01%                7.08E+00
 La-140 #A    1.1103E+00    1.1104E+00    6.337E+01%                1.65E+00
 CE-141 #A    1.3154E+00    1.3154E+00    1.439E+02%                6.27E+00
 CE-144 #A   -5.5963E+00   -5.5963E+00    1.405E+02%                2.61E+01
 PM-144 #A   -9.3471E-01   -9.3472E-01    7.960E+01%                2.47E+00
 EU-152 #A    3.5440E+00    3.5440E+00    9.944E+01%                5.56E+00
 EU-154 #A    2.3068E+00    2.3068E+00    7.907E+01%                3.60E+00
 EU-155 #A    2.4651E+00    2.4651E+00    1.139E+02%                9.31E+00
 HF-181 #A    7.7532E-01    7.7533E-01    9.956E+01%                2.58E+00
 Ta-182 #A   -2.7621E+00   -2.7621E+00    1.626E+02%                1.50E+01
 Hg-203 #A    1.8287E-01    1.8288E-01    3.211E+02%                1.98E+00
 TL-208       9.2706E+00    9.2706E+00    1.005E+01%                1.58E+00
 PM-146 #A    1.7636E+00    1.7636E+00    3.455E+01%                2.24E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:28:55 AMPage 19
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191368.An1             
                                                                                 
 Y-88   #     1.2877E+00    1.2877E+00    2.357E+01%                5.11E-01
 Cd-113m#A   -1.1142E+04   -1.1142E+04    1.072E+02%                3.97E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.35E+02
 Cf-251 #A   -1.7482E+00   -1.7482E+00    1.913E+02%                8.48E+00
 Cf-249 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.50E+00
 Sn-126 #A   -8.4654E+00   -8.4654E+00    1.148E+02%                3.22E+01
 PB-210 #     1.1009E+02    1.1009E+02    1.782E+01%                4.65E+01
 PB-212       2.4477E+01    2.4477E+01    4.937E+00%                2.68E+00
 PB-214       1.2092E+02    1.2092E+02    1.942E+00%                3.15E+00
 BI-207 #A    7.7151E-01    7.7151E-01    1.243E+02%                2.08E+00
 BI-212       4.5110E+01    4.5110E+01    2.123E+01%                1.65E+01
 U-235  #A   -2.8788E-01   -2.8788E-01    8.765E+01%                2.81E+01
 BI-214       1.1966E+02    1.1966E+02    2.357E+00%                2.50E+00
 BI-210M#A   -1.3861E+00   -1.3861E+00    1.026E+02%                4.72E+00
 AC-228       2.8550E+01    2.8550E+01    7.209E+00%                4.09E+00
 TH-227 #A    2.4527E+00    2.4527E+00    2.819E+02%                2.18E+01
 TH-229 #A   -1.5271E+01   -1.5271E+01    1.000E+02%                3.68E+01
 TH-234       8.0532E+01    8.0532E+01    9.666E+00%                2.26E+01
 PA-231 #A   -2.2626E+01   -2.2626E+01    2.050E+02%                1.54E+02
 PA-233 #A   -6.2360E-03   -6.2360E-03    3.380E+04%                1.25E+01
 PA-234 #A   -3.5115E+00   -3.5115E+00    9.607E+01%                1.57E+01
 PA-234M#A    1.0480E+02    1.0480E+02    8.243E+01%                2.90E+02
 AM-241 #A    1.2925E+00    1.2925E+00    2.025E+02%                8.70E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.04E+01
 Ir-192 #A   -7.5343E-01   -7.5344E-01    1.147E+02%                2.87E+00
 Cs-136 #A    7.3320E-01    7.3322E-01    8.694E+01%                2.85E+00
 Np-239 #A    2.4256E+00    2.4260E+00    1.144E+02%                9.20E+00
 Nd-147 #A   -6.1011E+00   -6.1013E+00    8.689E+01%                1.24E+01
 TL-210 #A    7.9994E-01    7.9994E-01    7.770E+01%                2.07E+00
 Kr-85  #A    2.9316E+02    2.9316E+02    4.326E+01%                4.11E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.3 keV)     6.608E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.3 keV) 6.6081042E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 8_Gamma_20191241 
-----------------------------------------------------------------------------                      
   Sample Description: 430266_Gamma_160-34268-A-9-B 
             Detector: Detector # 8       
             Batch ID: 430266                 
    Work Order Number: Gamma   
           Lot Number: 160-34268-A-9-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 09:09        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 09:09:57     Real Time: 1845   sec
        Analysis Time: 6/20/2019 09:41        Dead Time: 2.44   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 8_Soil_TunaCan.Clb
  Efficiency Cal Desc: 8_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 10:35
      Energy Cal Date: 2/28/2012 10:34                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 8_2019-06-08_1510.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       4.094E+00          105.2     4.309E+00    4.314E+00    1.457E+01
NA-22     -2.136E-01          183.7     3.924E-01    3.926E-01    1.436E+00
K-40       1.028E+02            9.3     9.582E+00    1.093E+01    9.470E+00
Sc-46      1.723E-01          229.3     3.951E-01    3.952E-01    2.053E+00
CR-51     -2.849E+00          134.5     3.833E+00    3.836E+00    1.301E+01
MN-54      5.274E-01           90.1     4.751E-01    4.759E-01    1.125E+00
FE-59      4.991E-01          218.7     1.091E+00    1.092E+00    2.590E+00
Co-56      6.269E-01           96.3     6.035E-01    6.043E-01    1.148E+00
CO-57      1.281E+00          135.9     1.740E+00    1.742E+00    5.928E+00
CO-58     -2.737E-01          188.7     5.165E-01    5.167E-01    1.802E+00
CO-60      3.893E-01          113.5     4.416E-01    4.421E-01    1.347E+00
ZN-65      4.616E-01          375.3     1.732E+00    1.732E+00    6.028E+00
NB-94      5.073E-01          104.8     5.318E-01    5.325E-01    1.253E+00
ZR-95      1.185E-01          144.7     1.715E-01    1.716E-01    2.951E+00
NB-95     -3.133E-02         1815.6     5.688E-01    5.688E-01    2.461E+00
RU-103    -7.476E-01           93.7     7.007E-01    7.018E-01    1.658E+00
RH-106     4.890E+00          217.1     1.062E+01    1.062E+01    3.584E+01
AG-108M    2.235E-01          209.4     4.681E-01    4.682E-01    1.355E+00
AG-110M    1.066E-01          563.5     6.008E-01    6.008E-01    2.827E+00
SN-113     5.811E-01          107.2     6.228E-01    6.235E-01    2.105E+00
SB-124    -6.402E-01          180.8     1.157E+00    1.158E+00    3.892E+00
SB-125     2.173E-01          653.2     1.419E+00    1.419E+00    3.653E+00
I-131     -3.460E-02         1360.1     4.707E-01    4.707E-01    1.211E+00
Gd-153    -1.511E+00          161.2     2.436E+00    2.438E+00    8.102E+00
Ga-68      1.483E+01          122.9     1.821E+01    1.823E+01    4.311E+01
Tc-99m     2.695E-01          226.4     6.101E-01    6.103E-01    2.042E+00
BA-133    -7.244E-01          164.0     1.188E+00    1.189E+00    3.990E+00
CS-134     1.365E+00           61.4     8.376E-01    8.405E-01    2.296E+00
CS-137     2.395E-01          300.0     7.184E-01    7.185E-01    2.478E+00
CE-139    -4.989E-01           93.3     4.657E-01    4.681E-01    1.552E+00
Ba-140     1.416E+00          131.6     1.864E+00    1.865E+00    4.506E+00
La-140    -7.175E-01          161.5     1.159E+00    1.159E+00    2.239E+00
CE-141    -9.010E-01          138.2     1.245E+00    1.246E+00    4.146E+00
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CE-144     0.000E+00         1.#INF     1.242E+00    1.242E+00    1.570E+01
PM-144    -6.572E-01           98.6     6.479E-01    6.488E-01    1.604E+00
EU-152     2.624E+00          103.4     2.712E+00    2.716E+00    9.074E+00
EU-154     1.025E+00           99.3     1.018E+00    1.019E+00    2.439E+00
EU-155     1.534E+00           97.1     1.490E+00    1.492E+00    4.969E+00
HF-181     1.110E-01          106.2     1.179E-01    1.180E-01    2.115E+00
Ta-182     1.932E+00           68.4     1.321E+00    1.324E+00    6.650E+00
Hg-203    -5.506E-01           70.9     3.904E-01    3.917E-01    1.612E+00
TL-208     8.103E+00            9.0     7.269E-01    8.397E-01    9.418E-01
PM-146     2.755E-01          291.6     8.035E-01    8.036E-01    1.732E+00
Y-88      -3.050E-01          216.8     6.610E-01    6.613E-01    1.541E+00
Cd-113m   -7.762E+03           87.3     6.778E+03    6.796E+03    2.262E+04
Cd-109     0.000E+00         1.#INF     2.190E+01    2.190E+01    7.281E+01
Cf-251    -2.782E+00           94.4     2.627E+00    2.639E+00    6.675E+00
Cf-249    -4.129E-01          191.2     7.896E-01    7.899E-01    2.685E+00
Sn-126     5.275E+00          112.5     5.936E+00    5.942E+00    1.978E+01
PB-210    -1.132E+01           97.2     1.100E+01    1.102E+01    5.208E+01
PB-212     2.613E+01            4.8     1.248E+00    2.101E+00    2.027E+00
PB-214     1.785E+01            6.4     1.143E+00    1.472E+00    1.885E+00
BI-207    -6.832E-01          119.1     8.137E-01    8.144E-01    2.187E+00
BI-212     8.412E+00           88.8     7.471E+00    7.484E+00    2.515E+01
U-235     -4.741E+00           66.1     3.136E+00    3.145E+00    1.761E+01
BI-214     1.756E+01            8.9     1.567E+00    1.813E+00    2.214E+00
BI-210M   -4.018E-01          293.1     1.178E+00    1.178E+00    2.761E+00
AC-228     2.080E+01            7.7     1.602E+00    1.922E+00    1.527E+00
TH-227    -5.941E+00          137.5     8.166E+00    8.174E+00    1.593E+01
TH-229     5.868E+00           46.8     2.746E+00    2.786E+00    2.525E+01
TH-234     2.013E+01           30.9     6.219E+00    6.319E+00    1.997E+01
PA-231     7.834E+00          185.3     1.452E+01    1.453E+01    9.280E+01
PA-233     2.778E-01          623.0     1.731E+00    1.731E+00    7.607E+00
PA-234     7.647E-01          148.4     1.135E+00    1.135E+00    9.700E+00
PA-234M    4.852E+01           81.7     3.965E+01    3.973E+01    2.460E+02
AM-241    -2.213E+00           36.7     8.118E-01    8.199E-01    6.116E+00
Np-237     4.636E+00           46.5     2.155E+00    2.170E+00    7.000E+00
Ir-192     5.988E-01           90.8     5.436E-01    5.447E-01    2.645E+00
Cs-136     3.675E-01          135.4     4.974E-01    4.979E-01    1.106E+00
Np-239     1.267E-01         1025.6     1.299E+00    1.299E+00    4.430E+00
Nd-147    -3.243E+00          137.2     4.449E+00    4.453E+00    1.071E+01
TL-210    -3.527E-01          187.2     6.604E-01    6.607E-01    2.275E+00
Kr-85      4.340E+00         3495.7     1.517E+02    1.517E+02    5.230E+02
-----------------------------------------------------------------------------
Total      3.407E+02

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:41:30 AMPage  1
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191241.An1             
                                                                                 
 Sample description                                             
      430266_Gamma_160-34268-A-9-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det8\8_Gamma_20191241.An1

 Acquisition information
        Start time:                 6/20/2019 9:09:57 AM
        Live time:               1800
        Real time:               1845
        Dead time:                  2.44 %
        Detector ID:                    8

 Detector system                                                
      Ge 8 SN/174                                                     
                                                                      

 Calibration
        Filename:                   8_Soil_TunaCan.Clb
      8_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:34:41 AM
             Zero offset:           0.052 keV
             Gain:                  0.250 keV/channel
             Quadratic:             5.282E-10 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 10:35:20 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.39 %
             Log(Eff):             -1.098764E-01 + (-4.958544E-01*Log(E) ) + 
                                    ( -2.572270E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.71 %
             Log(Eff):             -2.525301E+01 + ( 9.398253E+00*Log(E) ) + 
                                    ( -1.000034E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.55keV )
        Stop channel:            8000 (  1999.97keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:41:30 AMPage  2
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191241.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 9:09:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       8_2019-06-08_1510.PBC
                                                 6/8/2019 3:10:53 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   30 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.2042

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    59.36       34.  42.23   1.02  2.863E-02    59.54  35.900    PBC<MDA AM241 
    63.36       78.  26.95   1.03  3.091E-02    63.29   3.810  3.676E+01 TH234 
                                                64.28   9.700  1.419E+01 Sn126 
    74.98      206.  12.17   1.03  3.624E-02
    77.04      356.   7.87   1.04  3.697E-02
    86.38       43.  46.48   1.04  3.959E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.978E+00 EU155 
    87.46       90.  23.23   1.04  3.982E-02    87.57  37.500    PBC<MDA Sn126 
                                                88.04   3.790  3.308E+01 Cd109 
    90.02       57.  32.87   0.90  4.029E-02
    92.48       47.  53.06   1.05  4.072E-02    92.59   5.584    PBC<MDA TH234 
   105.31       25.  97.08   1.06  4.185E-02   105.31  21.200    PBC<MDA EU155 
   123.10       22.  99.28   1.07  4.138E-02   123.10  40.790    PBC<MDA EU154 
   125.19       27.  41.33   0.66  4.121E-02
   136.28       10. 135.86   1.08  3.999E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.281E+00 CO57  
   140.32       17. 226.39   1.08  3.945E-02   140.51  89.300    PBC<MDA Tc99m 
   162.66       14. 165.06   1.10  3.593E-02   162.66   6.220    PBC<MDA Ba140 
   163.38       -4. 579.87   1.10  3.580E-02   163.38   5.080    PBC<MDA U235  
   185.72       79.  32.70   1.12  3.329E-02   185.72  54.000  2.428E+00 U235  
   205.33        6. 336.04   1.13  3.083E-02   205.33   5.010    PBC<MDA U235  
   210.85       49.  46.79   1.14  3.020E-02   210.85   2.990    PBC<MDA TH229 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:41:30 AMPage  3
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191241.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   227.00       18. 100.71   1.15  2.853E-02   227.00   6.300    PBC<MDA Cf251 
   235.97       20. 209.42   1.16  2.768E-02   235.97  12.300    PBC<MDA TH227 
   238.69      514.   5.69   1.03  2.744E-02   238.63  43.300  2.404E+01 PB212 
   242.10       84.  19.35   1.16  2.714E-02   242.00   7.430  2.305E+01 PB214 
   277.74       31.  44.47   1.70  2.440E-02   277.28   6.310    PBC<MDA TL208 
   295.28      156.  11.66   1.06  2.323E-02   295.09  19.300  1.926E+01 PB214 
                                               296.00  79.000  4.717E+00 TL210 
   300.07       17. 185.34   1.20  2.293E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.701E+01 PA231 
                                               300.18   6.200  6.749E+00 PA233 
   300.18        5. 623.02   1.20  2.293E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  5.114E+00 PA231 
                                               300.18   6.200  2.030E+00 PA233 
   300.23       16. 192.81   1.20  2.294E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460    PBC<MDA PA231 
                                               300.18   6.200    PBC<MDA PA233 
   316.49       17. 155.66   1.22  2.199E-02   316.49  87.040    PBC<MDA Ir192 
   338.31      116.  15.06   0.98  2.085E-02   338.32  12.010  2.566E+01 AC228 
   340.57       16. 135.37   1.23  2.074E-02   340.57  46.900    PBC<MDA Cs136 
   344.29       17. 158.11   1.24  2.057E-02   344.29  26.500    PBC<MDA EU152 
   345.83       17. 155.35   1.24  2.049E-02   345.83  15.070    PBC<MDA HF181 
   352.01      244.   7.70   0.89  2.021E-02   351.93  37.600  1.788E+01 PB214 
   387.28       29.  28.20   0.72  1.872E-02   387.95  66.000  1.321E+00 Cf249 
   391.69       12. 107.19   1.27  1.855E-02   391.69  64.000    PBC<MDA SN113 
   427.88        2. 653.20   1.30  1.728E-02   427.88  29.600    PBC<MDA SB125 
   453.88        5. 291.64   1.32  1.647E-02   453.88  65.000    PBC<MDA PM146 
   468.06       11.  93.47   1.33  1.606E-02   468.06  51.750    PBC<MDA Ir192 
   477.60       12. 105.24   1.33  1.580E-02   477.60  10.520    PBC<MDA BE7   
   511.86       88.  16.62   2.61  1.494E-02   511.86  20.000  1.637E+01 RH106 
   537.26        6. 205.03   1.37  1.436E-02   537.26  24.390    PBC<MDA Ba140 
   569.70        9. 147.66   1.40  1.368E-02   569.32  15.380  2.419E+00 CS134 
                                               569.47   8.200  4.538E+00 PA234 
                                               569.70  97.740    PBC<MDA BI207 
   583.11      165.   8.97   1.27  1.342E-02   583.02  84.500  8.103E+00 TL208 
   609.59      189.   8.93   1.07  1.294E-02   609.31  46.090  1.756E+01 BI214 
                                               610.30   5.750  1.409E+02 RU103 
   614.28       11. 209.44   1.43  1.286E-02   614.28  89.850    PBC<MDA AG108M
   618.06       11. 213.33   1.43  1.279E-02   618.06  99.100    PBC<MDA PM144 
   621.92       11. 217.11   1.43  1.273E-02   621.92   9.930    PBC<MDA RH106 
   661.66        4. 299.96   1.46  1.209E-02   661.66  85.210    PBC<MDA CS137 
   702.63       10. 104.83   1.48  1.150E-02   702.63  97.900    PBC<MDA NB94  
   724.20        7. 165.74   1.50  1.121E-02   724.20  44.150    PBC<MDA ZR95  
   727.55       13.  88.81   1.50  1.118E-02   727.17   7.550    PBC<MDA BI212 
   735.72        2. 619.68   1.51  1.107E-02   735.72  22.500    PBC<MDA PM146 
   766.41       15.  81.72   1.53  1.070E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  2.651E+02 PA234M
   785.43       15.  43.69   1.87  1.048E-02   785.42   1.280  6.075E+01 BI212 
   795.87       13.  83.00   1.54  1.036E-02   795.87  85.530    PBC<MDA CS134 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:41:30 AMPage  4
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191241.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   801.15       11.  90.42   1.55  1.030E-02   801.95   8.690    PBC<MDA CS134 
   818.50        2. 403.11   1.56  1.012E-02   818.50 100.000    PBC<MDA Cs136 
   834.85        9.  90.09   1.57  9.955E-03   834.85  99.980    PBC<MDA MN54  
   846.77        3. 297.58   1.58  9.836E-03   846.77  99.935    PBC<MDA Co56  
   861.13       31.  24.02   2.31  9.703E-03   860.56  12.420  1.409E+01 TL208 
   880.53       10.  89.19   1.60  9.517E-03   880.53   6.000    PBC<MDA PA234 
   883.24        6. 148.39   1.60  9.493E-03   883.24   9.600    PBC<MDA PA234 
   911.59       94.  10.31   1.04  9.242E-03   911.07  29.000  1.947E+01 AC228 
   946.02        2. 431.57   1.64  8.957E-03   946.02  13.400    PBC<MDA PA234 
   964.11       10. 133.16   1.65  8.814E-03   964.11  14.605    PBC<MDA EU152 
   968.97       59.  16.20   1.65  8.776E-03   968.97  17.460  2.154E+01 AC228 
   996.33        4. 232.99   1.67  8.571E-03   996.33  10.600    PBC<MDA EU154 
  1037.84        3. 301.43   1.69  8.278E-03  1037.84  14.130    PBC<MDA Co56  
  1077.40        6. 122.85   1.72  8.017E-03  1077.40   3.300    PBC<MDA Ga68  
  1099.25        4. 218.66   1.73  7.881E-03  1099.25  56.500    PBC<MDA FE59  
  1115.55        3. 375.27   1.74  7.782E-03  1115.55  50.600    PBC<MDA ZN65  
  1120.31        8. 136.86   1.74  7.754E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.55        5. 229.34   1.74  7.752E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  3.811E-01 Sc46  
                                              1121.30  34.900  1.092E+00 Ta182 
  1121.32       10.  91.24   1.74  7.748E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  2.154E+00 Ta182 
  1173.24        7. 140.70   1.77  7.453E-03  1173.24  99.900    PBC<MDA CO60  
  1221.66        6. 101.89   1.80  7.199E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.28       10.  96.26   1.81  7.114E-03  1238.28  66.070    PBC<MDA Co56  
  1332.50        3. 178.02   1.86  6.678E-03  1332.50  99.980    PBC<MDA CO60  
  1384.30        1. 563.47   1.88  6.460E-03  1384.30  24.290    PBC<MDA AG110M
  1408.36        7.  37.80   1.90  6.366E-03  1408.00  21.005    PBC<MDA EU152 
  1461.25      122.   9.33   1.95  6.165E-03  1460.83  10.670  1.028E+02 K40   
  1765.42       35.  17.04   2.07  5.226E-03  1764.49  15.400  2.404E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.71    74.98       210.       206. 5.676E+03   12.17   1.034  -       D
   307.98    77.05       215.       356. 9.639E+03    7.87   1.036  -       D
   359.48    90.02       139.        77. 1.902E+03   24.56   1.046  -       D
   499.84   125.19        69.        25. 6.093E+02   50.97   1.073  -      sD
  1549.12   387.28        10.        19. 9.995E+02   33.50   1.268  -      sD

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:41:30 AMPage  5
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191241.An1             
                                                                                 

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.96    46.54       274.       -17.    -0.010    97.24   1.012s
 TH-227    200.36    50.14       348.        -9.    -0.005   186.04   1.015s
 AM-241    237.95    59.54       569.       -41.    -0.023    36.69   1.022s
 TH-234    252.96    63.29       206.        69.     0.039    31.68   1.025D
 Sn-126    256.93    64.28       517.        29.     0.016   112.52   1.026s
 BA-133    323.77    80.99      1250.       -33.    -0.019   150.25   1.039s
 Np-237    345.77    86.49       181.        43.     0.024    46.48   1.043D
 EU-155    345.98    86.54      1828.       -33.    -0.019   181.65   1.043s
 Sn-126    347.57    86.94      1795.       -33.    -0.019   179.93   1.044 
 Sn-126    350.09    87.57      1653.        90.     0.050    23.23   1.044D
 Cd-109    351.97    88.04      1761.         0.     0.000   178.13   1.044A
 Nd-147    364.21    91.10      1619.       -34.    -0.019   170.47   1.047D
 TH-234    370.17    92.59       288.        47.     0.026    53.06   1.048D
 AC-228    373.21    93.35      1494.       -34.    -0.019   163.58   1.049s
 Gd-153    389.81    97.50      1461.       -34.    -0.019   161.24   1.052s
 Np-239    397.81    99.50      1463.       -10.    -0.006   534.54   1.053 
 EU-155    421.07   105.31       270.        25.     0.014    97.08   1.058s
 EU-154    492.22   123.10       235.        22.     0.012    99.28   1.072D
 PA-234    525.00   131.29       718.       -13.    -0.007   177.16   1.078s
 HF-181    531.92   133.02       705.         0.     0.000  1000.00   1.079s
 CE-144    533.98   133.54       705.         0.     0.000  1000.00   1.080 
 HF-181    545.02   136.30       705.         0.     0.000  1000.00   1.082 
 CO-57     545.72   136.47        85.        10.     0.005   135.86   1.082D
 Tc-99m    561.86   140.51       695.        17.     0.009   226.39   1.085s
 U-235     574.97   143.79       811.       -36.    -0.020    66.15   1.087s
 CE-141    581.59   145.44       860.       -30.    -0.017   138.15   1.089s
 Ba-140    650.47   162.66       260.        14.     0.008   165.06   1.102 
 U-235     653.35   163.38       278.        -4.    -0.002   579.87   1.102 
 CE-139    663.24   165.85       282.       -26.    -0.014    93.34   1.104 
 Cf-251    706.23   176.60       213.       -29.    -0.016    94.44   1.112s
 U-235     742.71   185.72       177.        79.     0.044    32.70   1.119s
 TH-229    773.87   193.51       176.       -27.    -0.015    93.56   1.125s
 U-235     821.17   205.33       134.         6.     0.004   336.04   1.134s
 TH-229    843.24   210.85       124.        49.     0.027    46.79   1.138s
 Cf-251    907.84   227.00        80.        18.     0.010   100.71   1.151s
 TH-227    943.73   235.97       877.        20.     0.011   209.42   1.157s
 PB-212    954.37   238.63        76.       559.     0.311     4.77   1.159D
 PB-214    967.84   242.00        89.        84.     0.046    19.35   1.162D
 EU-152    978.62   244.69       946.        -9.    -0.005   463.76   1.164 
 TH-227   1024.81   256.24       112.       -19.    -0.011   137.47   1.172s
 Cd-113m  1054.65   263.70       162.       -21.    -0.012    87.32   1.178 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:41:30 AMPage  6
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191241.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-210M  1063.18   265.83       166.        -9.    -0.005   293.07   1.179 
 TL-208   1110.81   277.74        39.        31.     0.017    44.47   1.700s
 Hg-203   1116.66   279.20       138.       -20.    -0.011    70.90   1.189s
 I-131    1137.05   284.30        88.       -17.    -0.009   110.73   1.193s
 PB-214   1180.22   295.09        36.       144.     0.080    10.24   1.201D
 TL-210   1183.86   296.00       552.       -17.    -0.010   194.31   1.202s
 PB-212   1199.98   300.03       487.        16.     0.009   192.81   1.205 
 PA-231   1200.14   300.07       504.        17.     0.010   185.34   1.205 
 PA-233   1200.58   300.18       521.         5.     0.003   623.02   1.205 
 PA-231   1210.46   302.65       526.         0.     0.000  1000.00   1.207s
 BA-133   1211.27   302.85       526.         0.     0.000  1000.00   1.207s
 Ba-140   1219.26   304.85       526.         0.     0.000  1000.00   1.208s
 BI-210M  1219.45   304.90       526.         0.     0.000  1000.00   1.208s
 Ir-192   1233.62   308.44       526.         0.     0.000  1000.00   1.211 
 Ir-192   1265.82   316.49       360.        17.     0.010   155.66   1.217s
 CR-51    1280.20   320.08       106.       -11.    -0.006   134.52   1.219 
 La-140   1314.91   328.76       445.       -20.    -0.011   147.59   1.226s
 Cf-249   1333.63   333.44       420.       -20.    -0.011   143.18   1.229s
 AC-228   1353.15   338.32        37.       103.     0.057    12.85   1.233D
 Cs-136   1362.15   340.57       228.        16.     0.009   135.37   1.234 
 EU-152   1377.01   344.29       343.        17.     0.009   158.11   1.237 
 HF-181   1383.19   345.83       326.        17.     0.009   155.35   1.238s
 PB-214   1407.90   352.01        24.       244.     0.136     7.70   0.888s
 BA-133   1423.87   356.00       345.       -16.    -0.009   163.98   1.245 
 BA-133   1535.24   383.84       167.       -17.    -0.009   109.86   1.266s
 Cf-249   1551.68   387.95       149.        -9.    -0.005   191.22   1.269s
 SN-113   1566.64   391.69        82.        12.     0.007   107.19   1.271 
 SB-125   1711.39   427.88        44.         2.     0.001   653.20   1.297 
 AG-108M  1735.64   433.94        56.        -2.    -0.001   659.85   1.301s
 PM-146   1815.41   453.88        43.         5.     0.003   291.64   1.315s
 SB-125   1853.36   463.37       104.        -5.    -0.003   291.89   1.322s
 Ir-192   1872.14   468.06        50.        11.     0.006    93.47   1.325s
 BE-7     1910.28   477.60        77.        12.     0.007   105.24   1.332s
 HF-181   1927.89   482.00        95.       -10.    -0.005   144.75   1.335s
 La-140   1947.98   487.02       109.        -4.    -0.002   357.99   1.339s
 RU-103   1988.12   497.05        69.       -19.    -0.010    93.73   1.346s
 RH-106   2047.36   511.86        63.        88.     0.049    16.62   2.606 
 Nd-147   2123.91   531.00        52.       -11.    -0.006   137.17   1.369s
 Ba-140   2148.95   537.26        30.         6.     0.003   205.03   1.373s
 CS-134   2252.86   563.24        56.       -16.    -0.009    69.87   1.391 
 CS-134   2277.20   569.32        61.       -15.    -0.008    79.51   1.395 
 PA-234   2277.80   569.47        87.        -9.    -0.005   144.81   1.395s
 BI-207   2278.73   569.70        87.         9.     0.005   147.66   1.396s
 TL-208   2332.37   583.11        13.       165.     0.092     8.97   1.273 
 SB-125   2401.92   600.50       365.       -15.    -0.008   184.68   1.416s
 SB-124   2410.85   602.73       350.       -15.    -0.008   180.79   1.418s
 CS-134   2418.76   604.71       335.        -3.    -0.002   793.73   1.419 
 BI-214   2438.28   609.59        20.       189.     0.105     8.93   1.070s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:41:30 AMPage  7
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191241.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RU-103   2441.12   610.30       253.        11.     0.006   205.48   1.423s
 AG-108M  2457.05   614.28       264.        11.     0.006   209.44   1.426s
 PM-144   2472.18   618.06       275.        11.     0.006   213.33   1.428 
 RH-106   2487.60   621.92       286.        11.     0.006   217.11   1.431s
 SB-125   2543.49   635.89        60.       -14.    -0.007    85.91   1.440s
 I-131    2547.83   636.97        91.       -18.    -0.010    93.51   1.441s
 AG-110M  2630.98   657.76        82.       -17.    -0.009    80.37   1.455s
 CS-137   2646.58   661.66        86.         4.     0.002   299.96   1.457s
 PM-144   2786.11   696.54        43.       -14.    -0.008    98.58   1.480 
 NB-94    2810.46   702.63        24.        10.     0.006   104.83   1.484s
 SB-124   2891.09   722.79        79.        -5.    -0.003   240.12   1.497s
 AG-108M  2891.70   722.94        74.         0.     0.000  1000.00   1.498s
 EU-154   2893.39   723.36        88.       -14.    -0.008   100.08   1.498s
 ZR-95    2896.74   724.20        66.         7.     0.004   165.74   1.498s
 BI-212   2908.63   727.17        58.        13.     0.007    88.81   1.500s
 PM-146   2942.83   735.72        23.         2.     0.001   619.68   1.506s
 PM-146   2988.59   747.16        24.        -8.    -0.004   137.42   1.513s
 ZR-95    3026.87   756.73        38.        -5.    -0.003   237.30   1.519s
 AG-110M  3055.73   763.94        74.       -17.    -0.009    75.56   1.524s
 PA-234M  3065.60   766.41        68.        15.     0.008    81.72   1.526s
 EU-152   3115.64   778.92        28.        -9.    -0.005   129.10   1.534 
 BI-212   3141.67   785.43         6.        15.     0.008    43.69   1.873s
 CS-134   3183.44   795.87        53.        13.     0.007    83.00   1.544 
 TL-210   3198.36   799.60        70.        -6.    -0.004   187.23   1.547s
 CS-134   3207.77   801.95        42.        11.     0.006    90.42   1.548s
 CO-58    3243.06   810.78        42.        -5.    -0.003   188.68   1.554s
 Cs-136   3273.97   818.50        14.         2.     0.001   403.11   1.559s
 MN-54    3339.36   834.85        14.         9.     0.005    90.09   1.569s
 Co-56    3387.05   846.77        14.         3.     0.002   297.58   1.577s
 TL-208   3444.48   861.13         6.        31.     0.017    24.02   2.305s
 NB-94    3484.36   871.10        32.        -6.    -0.003   146.59   1.592s
 PA-234   3522.10   880.53        32.        10.     0.005    89.19   1.598s
 PA-234   3532.94   883.24        42.         6.     0.004   148.39   1.599s
 AC-228   3646.33   911.59         0.        94.     0.052    10.31   1.045s
 AG-110M  3749.96   937.49        46.       -18.    -0.010    52.44   1.633s
 PA-234   3784.07   946.02        15.         2.     0.001   431.57   1.638s
 EU-152   3856.43   964.11        82.        10.     0.006   133.16   1.649s
 AC-228   3875.88   968.97        17.        59.     0.033    16.20   1.652D
 EU-154   3985.31   996.33        32.         4.     0.002   232.99   1.668s
 PA-234M  4003.99  1001.00        39.        -4.    -0.002   275.19   1.671s
 EU-154   4019.10  1004.77        46.       -10.    -0.006    99.58   1.673s
 Co-56    4151.36  1037.84        15.         3.     0.002   301.43   1.693s
 Cs-136   4192.29  1048.07        25.        -3.    -0.002   220.45   1.698s
 RH-106   4201.45  1050.36        37.        -6.    -0.003   150.62   1.700s
 BI-207   4254.65  1063.66        20.        -7.    -0.004   119.09   1.708s
 Ga-68    4309.61  1077.40        10.         6.     0.003   122.85   1.716s
 FE-59    4397.02  1099.25        15.         4.     0.002   218.66   1.728 
 EU-152   4448.32  1112.07        99.       -12.    -0.007   120.08   1.736s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:41:30 AMPage  8
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191241.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 ZN-65    4462.20  1115.55        74.         3.     0.002   375.27   1.738s
 BI-214   4481.17  1120.29        63.         8.     0.005   136.86   1.740s
 Sc-46    4482.22  1120.55        72.         5.     0.003   229.34   1.740s
 Ta-182   4485.22  1121.30        41.        10.     0.006    91.24   1.741s
 CO-60    4692.97  1173.24        18.         7.     0.004   140.70   1.770s
 Ta-182   4756.23  1189.05        21.        -4.    -0.002    46.28   1.779s
 Ta-182   4885.67  1221.41         6.         6.     0.003   101.89   1.797s
 Co-56    4953.16  1238.28        16.        10.     0.006    96.26   1.806s
 NA-22    5098.16  1274.53        11.        -3.    -0.001   183.71   1.826s
 EU-154   5098.20  1274.54        13.         0.     0.000  1000.00   1.826s
 TL-210   5252.05  1313.00        16.        -5.    -0.003   187.26   1.847s
 CO-60    5330.06  1332.50         8.         3.     0.002   178.02   1.857s
 AG-110M  5537.25  1384.30        11.         1.     0.001   563.47   1.884s
 EU-152   5632.07  1408.00         0.         7.     0.004    37.80   1.896s
 K-40     5845.09  1461.25         3.       122.     0.068     9.33   1.950 
 La-140   6384.93  1596.21        17.        -7.    -0.004   161.48   1.990s
 SB-124   6764.03  1690.98         0.         0.     0.000  1000.00   2.034s
 BI-214   7058.07  1764.49         0.        35.     0.019    17.04   2.067s
 Co-56    7085.51  1771.35        35.         0.     0.000  1000.00   2.070s
 Y-88     7344.36  1836.06         6.        -3.    -0.002   216.76   2.098s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   4.0941E+00                                      5.31E+01             
                           477.60 4.094E+00 ?(  1.457E+01 1.05E+02 1.05E+01 G  
 
NA-22    C  -2.1361E-01                                      9.50E+02             
                          1274.53-2.136E-01 ?(  1.436E+00 1.84E+02 9.99E+01 G  
 
K-40     N   1.0276E+02                                      4.66E+11             
                          1460.83 1.028E+02  (P 9.470E+00 9.33E+00 1.07E+01 G  
 
Sc-46    F   1.7230E-01                                      8.38E+01             
                           889.28-3.648E-02 %(P 2.053E+00 1.40E+03 1.00E+02 G  
                          1120.55 3.811E-01 ?(  3.022E+00 2.29E+02 1.00E+02 G  
 
CR-51    F  -2.8492E+00                                      2.77E+01             
                           320.08-2.849E+00 ?(  1.301E+01 1.35E+02 9.94E+00 G  

                                 (Page 10 of 22)

Page 1488 of 1906



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:41:30 AMPage  9
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191241.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
MN-54    C   5.2741E-01                                      3.12E+02             
                           834.85 5.274E-01 ?(  1.125E+00 9.01E+01 1.00E+02 G  
 
FE-59    F   4.9908E-01                                      4.45E+01             
                          1099.25 4.991E-01 ?(  2.590E+00 2.19E+02 5.65E+01 G  
                          1291.60-3.387E-02 & P 3.429E+00 4.14E+03 4.32E+01 G  
 
Co-56    C   6.2688E-01                                      7.73E+01             
                           846.77 1.547E-01 &(P 1.148E+00 2.98E+02 9.99E+01 G  
                          1238.28 1.182E+00 ?(  2.523E+00 9.63E+01 6.61E+01 G  
                          1037.84 1.371E+00 ?(P 9.892E+00 3.01E+02 1.41E+01 G  
                          1771.35 0.000E+00 -   2.087E+01 1.00E+03 1.55E+01  A 
 
CO-57    C   1.2810E+00                                      2.72E+02             
                           122.06 0.000E+00 }   1.230E+00 1.46E+03 8.56E+01 G  
                           136.47 1.281E+00  (  5.928E+00 1.36E+02 1.07E+01 G  
 
CO-58    C  -2.7374E-01                                      7.09E+01             
                           810.78-2.737E-01 &(  1.802E+00 1.89E+02 9.95E+01 G  
 
CO-60    F   3.8928E-01                                      1.93E+03             
                          1332.50 2.855E-01 ?(P 1.347E+00 1.78E+02 1.00E+02 G  
                          1173.24 4.931E-01 ?(P 1.693E+00 1.41E+02 9.99E+01 G  
 
ZN-65    F   4.6156E-01                                      2.44E+02             
                          1115.55 4.616E-01 ?(  6.028E+00 3.75E+02 5.06E+01 G  
 
NB-94    I   5.0734E-01                                      7.41E+06             
                           702.63 5.073E-01 ?(P 1.253E+00 1.05E+02 9.79E+01 G  
                           871.10-3.281E-01 &   1.675E+00 1.47E+02 9.99E+01 G  
 
ZR-95    I   1.1847E-01                                      6.40E+01             
                           756.73-4.323E-01 &(P 2.951E+00 2.37E+02 5.45E+01 G  
                           724.20 7.978E-01 ?(  4.548E+00 1.66E+02 4.42E+01 G  
 
NB-95    I  -3.1328E-02                                      6.40E+01             
                           765.79-3.133E-02 %(P 2.461E+00 1.82E+03 9.98E+01 G  
 
RU-103   I  -7.4758E-01                                      3.93E+01             
                           497.05-7.476E-01 &(  1.658E+00 9.37E+01 9.09E+01 G  
                           610.30 8.269E+00 ?   5.741E+01 2.05E+02 5.75E+00 GA 
 
RH-106   I   4.8901E+00                                      3.74E+02             
                           621.92 4.890E+00 ?(  3.584E+01 2.17E+02 9.93E+00 G  
                          1050.36-2.536E+01 + P 1.341E+02 1.51E+02 1.56E+00 G  
                           511.86 1.637E+01     7.383E+00 1.66E+01 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:41:30 AMPage 10
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191241.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C   2.2349E-01                                      1.53E+05             
                           433.94-8.388E-02 ?(  1.355E+00 6.60E+02 9.05E+01 G  
                           722.94 0.000E+00 +   2.330E+00 1.00E+03 9.08E+01 G  
                           614.28 5.330E-01 &(  3.771E+00 2.09E+02 8.98E+01 G  
 
AG-110M  F   1.0663E-01                                      2.50E+02             
                           884.68-1.550E-02 %(P 2.827E+00 4.50E+03 7.27E+01 G  
                           657.76-8.105E-01 +   2.176E+00 8.04E+01 9.46E+01 G  
                           937.49-3.175E+00 + P 6.129E+00 5.24E+01 3.44E+01 G  
                          1384.30 4.720E-01 ?(  6.348E+00 5.63E+02 2.43E+01 G  
                           763.94-3.952E+00 +   9.950E+00 7.56E+01 2.23E+01 G  
 
SN-113   F   5.8106E-01                                      1.15E+02             
                           391.69 5.811E-01  (P 2.105E+00 1.07E+02 6.40E+01 G  
 
SB-124   F  -6.4024E-01                                      6.02E+01             
                           602.73-6.402E-01 ?(  3.892E+00 1.81E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.579E+00 1.00E+03 4.78E+01 G  
                           722.79-2.440E+00 +   2.023E+01 2.40E+02 1.08E+01 G  
 
SB-125   I   2.1728E-01                                      1.01E+03             
                           427.88 2.173E-01 ?(  3.653E+00 6.53E+02 2.96E+01 G  
                           600.50-3.508E+00 +   2.178E+01 1.85E+02 1.79E+01 G  
                           635.89-5.307E+00 +   1.531E+01 8.59E+01 1.13E+01 G  
                           463.37-1.638E+00 +   1.646E+01 2.92E+02 1.05E+01 G  
 
I-131    I  -3.4605E-02                                      8.02E+00             
                           364.48-3.460E-02 %(  1.211E+00 1.36E+03 8.17E+01 G  
                           284.30-6.428E+00 +   1.755E+01 1.11E+02 6.14E+00 G  
                           636.97-1.118E+01 + P 2.929E+01 9.35E+01 7.17E+00 G  
 
Gd-153   F  -1.5107E+00                                      2.42E+02             
                            97.50-1.511E+00 ?(  8.102E+00 1.61E+02 3.00E+01 G  
                           103.20-2.328E-07 %   1.108E+01 1.42E+09 2.18E+01 G  
 
Ga-68    C   1.4826E+01                                      4.71E-02             
                          1077.40 1.483E+01 ?(  4.311E+01 1.23E+02 3.30E+00 G  
 
Tc-99m   I   2.6948E-01                                      2.51E-01             
                           140.51 2.695E-01 ?(  2.042E+00 2.26E+02 8.93E+01 G  
 
BA-133   F  -7.2444E-01                                      3.85E+03             
                           356.00-7.244E-01 ?(  3.990E+00 1.64E+02 6.20E+01 G  
                           302.85 0.000E+00 +   1.459E+01 1.00E+03 1.83E+01 G  
                           383.84-5.617E+00 &   2.072E+01 1.10E+02 8.94E+00 GA 
                            80.99-1.430E+00 +   7.150E+00 1.50E+02 3.41E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:41:30 AMPage 11
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191241.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-134   I   1.3649E+00                                      7.54E+02             
                           795.87 8.244E-01  (  2.296E+00 8.30E+01 8.55E+01 G  
                           604.71-1.429E-01 -   3.846E+00 7.94E+02 9.76E+01 G  
                           569.32-3.870E+00 +   1.029E+01 7.95E+01 1.54E+01 G  
                           801.95 6.684E+00 &(  2.043E+01 9.04E+01 8.69E+00 G  
                           563.24-7.948E+00 + P 1.818E+01 6.99E+01 8.35E+00 G  
 
CS-137   I   2.3949E-01                                      1.10E+04             
                           661.66 2.395E-01 *(P 2.478E+00 3.00E+02 8.52E+01 G  
 
CE-139   F  -4.9890E-01                                      1.38E+02             
                           165.85-4.989E-01  (  1.552E+00 9.33E+01 7.99E+01 G  
 
Ba-140   I   1.4164E+00                                      1.28E+01             
                           537.26 8.900E-01 ?(P 4.506E+00 2.05E+02 2.44E+01 G  
                           162.66 3.480E+00  (  1.935E+01 1.65E+02 6.22E+00 G  
                           304.85 0.000E+00 -   6.266E+01 1.00E+03 4.29E+00 G  
 
La-140   I  -7.1754E-01                                      1.28E+01             
                          1596.21-7.175E-01 ?(P 2.239E+00 1.61E+02 9.54E+01 G  
                           487.02-3.271E-01 +   4.035E+00 3.58E+02 4.55E+01 G  
                           328.76-2.622E+00 &   1.295E+01 1.48E+02 2.03E+01 G  
                           815.77-1.648E-01 % P 8.204E+00 1.57E+03 2.33E+01 G  
 
CE-141   I  -9.0097E-01                                      3.25E+01             
                           145.44-9.010E-01 &(  4.146E+00 1.38E+02 4.82E+01 G  
 
PM-144   C  -6.5725E-01                                      3.63E+02             
                           696.54-6.572E-01 ?(P 1.604E+00 9.86E+01 9.90E+01 G  
                           618.06 4.866E-01 &   3.505E+00 2.13E+02 9.91E+01 G  
 
EU-152   F   2.6244E+00                                      4.94E+03             
                           121.78 0.000E+00 }   3.763E+00 1.48E+03 2.86E+01 G  
                           344.29 1.709E+00  (P 9.074E+00 1.58E+02 2.65E+01 G  
                          1112.07-6.297E+00 +   2.560E+01 1.20E+02 1.36E+01 G  
                           778.92-3.662E+00 +   1.114E+01 1.29E+02 1.29E+01 G  
                           964.11 4.285E+00 ?(  1.943E+01 1.33E+02 1.46E+01 G  
                           244.69-2.561E+00 +   3.978E+01 4.64E+02 7.58E+00 G  
                          1408.00 2.908E+00 ?   3.062E+00 3.78E+01 2.10E+01 GA 
 
EU-154   I   1.0249E+00                                      3.14E+03             
                           123.10 7.351E-01 &(  2.439E+00 9.93E+01 4.08E+01 G  
                          1274.54 0.000E+00 -   4.488E+00 1.00E+03 3.52E+01 G  
                           723.36-3.372E+00 +   1.137E+01 1.00E+02 2.02E+01 G  
                           873.23 1.489E-01 & P 1.467E+01 2.74E+03 1.23E+01 G  
                          1004.77-3.685E+00 &   1.246E+01 9.96E+01 1.80E+01 G  
                           996.33 2.140E+00 ?(  1.765E+01 2.33E+02 1.06E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:41:30 AMPage 12
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191241.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I   1.5343E+00                                      1.81E+03             
                           105.31 1.534E+00 ?(P 4.969E+00 9.71E+01 2.12E+01 G  
                            86.54-1.528E+00 -   9.228E+00 1.82E+02 3.07E+01 G  
 
HF-181   F   1.1105E-01                                      4.24E+01             
                           482.00-4.291E-01 ?(  2.115E+00 1.45E+02 8.05E+01 G  
                           133.02 0.000E+00 +   4.015E+00 1.00E+03 4.33E+01 G  
                           345.83 2.996E+00 ?(P 1.563E+01 1.55E+02 1.51E+01 G  
                           136.30 0.000E+00 -   3.001E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F   1.9316E+00                                      1.14E+02             
                          1121.30 2.154E+00 ?(  6.650E+00 9.12E+01 3.49E+01 G  
                          1221.41 1.644E+00 ?(P 3.990E+00 1.02E+02 2.70E+01 G  
                          1189.05-1.666E+00 - P 1.110E+01 4.63E+01 1.62E+01 G  
 
Hg-203   F  -5.5065E-01                                      4.66E+01             
                           279.20-5.506E-01 ?(P 1.612E+00 7.09E+01 8.15E+01 G  
 
TL-208   N   8.1027E+00                                      6.98E+02             
                           583.02 8.103E+00  (P 9.418E-01 8.97E+00 8.45E+01 G  
                           277.28 1.122E+01 + P 1.146E+01 4.45E+01 6.31E+00 G  
                           860.56 1.409E+01 + P 6.699E+00 2.40E+01 1.24E+01 G  
 
PM-146   C   2.7550E-01                                      2.02E+03             
                           453.88 2.422E-01 ?(  1.732E+00 2.92E+02 6.50E+01 G  
                           747.16-1.180E+00 & P 3.811E+00 1.37E+02 3.40E+01 G  
                           735.72 3.718E-01 ?(  5.626E+00 6.20E+02 2.25E+01 G  
 
Y-88     F  -3.0495E-01                                      1.07E+02             
                          1836.06-3.050E-01 ?(P 1.541E+00 2.17E+02 9.92E+01 G  
                           898.04-4.295E-03 % P 1.461E+00 1.36E+04 9.37E+01 G  
 
Cd-113m     -7.7618E+03                                      5.33E+03             
                           263.70-7.762E+03 ?(  2.262E+04 8.73E+01 6.00E-03   K
 
Cf-251   T  -2.7821E+00                                      3.28E+05             
                           176.60-2.782E+00 ?(  6.675E+00 9.44E+01 1.70E+01 G  
                           227.00 5.530E+00 *   1.372E+01 1.01E+02 6.30E+00 GA 
 
Cf-249   T  -4.1294E-01                                      1.28E+05             
                           387.95-4.129E-01 ?(  2.685E+00 1.91E+02 6.60E+01 G  
                           333.44-3.480E+00 +   1.668E+01 1.43E+02 1.55E+01 G  
 
Sn-126       5.2752E+00                                      3.65E+07             
                            87.57 3.351E+00 }   7.148E+00 2.32E+01 3.75E+01 GA 
                            64.28 5.275E+00 ?(  1.978E+01 1.13E+02 9.70E+00 G  
                            86.94-5.180E+00 +   3.099E+01 1.80E+02 9.04E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:41:30 AMPage 13
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191241.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-210   N  -1.1316E+01                                      8.14E+03             
                            46.54-1.132E+01 *(P 5.208E+01 9.72E+01 4.25E+00 G  
 
PB-212   N   2.6135E+01                                      6.98E+02             
                           238.63 2.613E+01  (P 2.027E+00 4.77E+00 4.33E+01 G  
                           300.03 1.206E+01 - P 7.796E+01 1.93E+02 3.28E+00 GA 
 
PB-214   N   1.7849E+01                                      5.84E+05             
                           351.93 1.788E+01  (  1.885E+00 7.70E+00 3.76E+01 G  
                           295.09 1.780E+01  (  3.815E+00 1.02E+01 1.93E+01 G  
                           242.00 2.305E+01 +   1.287E+01 1.93E+01 7.43E+00 GA 
 
BI-207   C  -6.8321E-01                                      1.18E+04             
                          1063.66-6.832E-01 ?(P 2.187E+00 1.19E+02 7.45E+01 G  
                           569.70 3.808E-01 + P 1.917E+00 1.48E+02 9.77E+01 G  
 
BI-212   N   8.4123E+00                                      6.98E+02             
                           727.17 8.412E+00 ?(  2.515E+01 8.88E+01 7.55E+00 G  
                           785.42 6.075E+01     5.980E+01 4.37E+01 1.28E+00 GA 
 
U-235    N  -4.7411E+00                                      2.57E+11             
                           143.79-4.741E+00  (P 1.761E+01 6.61E+01 1.10E+01 G  
                           205.33 2.325E+00 & P 2.035E+01 3.36E+02 5.01E+00 G  
                           163.38-1.283E+00 & P 2.457E+01 5.80E+02 5.08E+00 G  
                           185.72 2.428E+00 + P 2.002E+00 3.27E+01 5.40E+01 GA 
 
BI-214   N   1.7559E+01                                      5.84E+05             
                           609.31 1.756E+01  (P 2.214E+00 8.93E+00 4.61E+01 G  
                          1120.29 4.031E+00 - P 1.886E+01 1.37E+02 1.51E+01 G  
                          1764.49 2.404E+01 + P 5.088E+00 1.70E+01 1.54E+01 G  
 
BI-210M  T  -4.0181E-01                                      1.10E+09             
                           265.83-4.018E-01 ?(P 2.761E+00 2.93E+02 5.00E+01 G  
                           304.90 0.000E+00 +   9.601E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   2.0803E+01                                      2.10E+03             
                           911.07 1.947E+01  (  1.527E+00 1.03E+01 2.90E+01 G  
                           968.97 2.154E+01  (  7.865E+00 1.62E+01 1.75E+01 G  
                           338.32 2.294E+01  (  6.852E+00 1.28E+01 1.20E+01 G  
                            93.35-8.224E+00 -   4.474E+01 1.64E+02 5.56E+00 XA 
 
TH-227   N  -5.9406E+00                                      7.95E+03             
                           256.24-5.941E+00 ?(P 1.593E+01 1.37E+02 7.00E+00 G  
                           235.97 3.282E+00 +   2.296E+01 2.09E+02 1.23E+01 G  
                            50.14-2.792E+00 & P 2.746E+01 1.86E+02 8.00E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:41:30 AMPage 14
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191241.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-229   N   5.8676E+00                                      2.68E+06             
                           193.51-1.061E+01  (  2.525E+01 9.36E+01 4.40E+00 G  
                           210.85 3.011E+01 ?(P 3.360E+01 4.68E+01 2.99E+00 G  
 
TH-234   N   2.0126E+01                                      1.63E+12             
                            92.59 1.153E+01  (P 1.997E+01 5.31E+01 5.58E+00 G  
                            63.29 3.272E+01  (P 3.283E+01 3.17E+01 3.81E+00 G  
 
PA-231   N   7.8338E+00                                      1.20E+07             
                           302.65 0.000E+00 ?(  9.280E+01 1.00E+03 2.88E+00 G  
                           300.07 1.701E+01 ?(  1.056E+02 1.85E+02 2.46E+00 G  
 
PA-233   C   2.7781E-01                                      7.82E+08             
                           312.01-2.389E-02 %(P 7.607E+00 9.15E+03 3.60E+01 G  
                           300.18 2.030E+00 ?(  4.262E+01 6.23E+02 6.20E+00 G  
 
PA-234   N   7.6470E-01                                      1.63E+12             
                           131.29-1.022E+00 ?(P 9.700E+00 1.77E+02 1.80E+01 G  
                           946.02 9.258E-01 ?(  9.609E+00 4.32E+02 1.34E+01 G  
                           569.47-4.620E+00 +   2.282E+01 1.45E+02 8.20E+00 G  
                           883.24 3.889E+00 ?(  1.998E+01 1.48E+02 9.60E+00 G  
                           880.53 9.359E+00 ?   2.828E+01 8.92E+01 6.00E+00 GA 
 
PA-234M  N   4.8523E+01                                      1.63E+12             
                          1001.00-2.754E+01 ?(P 2.460E+02 2.75E+02 8.37E-01 G  
                           766.41 2.651E+02 ?(  7.251E+02 8.17E+01 2.94E-01 G  
 
AM-241   T  -2.2128E+00                                      1.58E+05             
                            59.54-2.213E+00 ?(P 6.116E+00 3.67E+01 3.59E+01 G  
 
Np-237   F   4.6362E+00                                      2.14E+06             
                            86.49 4.636E+00  (  7.000E+00 4.65E+01 1.31E+01 G  
 
Ir-192   F   5.9876E-01                                      7.40E+01             
                           316.49 5.063E-01 &(  2.645E+00 1.56E+02 8.70E+01 G  
                           468.06 7.542E-01 ?(  2.383E+00 9.35E+01 5.18E+01 G  
                           308.44 0.000E+00 &   8.545E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F   3.6746E-01                                      1.30E+01             
                           818.50 1.098E-01 ?(  1.106E+00 4.03E+02 1.00E+02 G  
                          1048.07-2.820E-01 +   2.214E+00 2.20E+02 8.00E+01 G  
                           340.57 9.169E-01 &(  4.174E+00 1.35E+02 4.69E+01 G  
 
Np-239   T   1.2667E-01                                      2.36E+00             
                           103.70-2.114E-07 %   1.006E+01 1.42E+09 2.40E+01 X  
                           106.13 1.267E-01 &(  4.430E+00 1.03E+03 2.27E+01 G  
                            99.50-9.045E-01 &   1.615E+01 5.35E+02 1.50E+01 X  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:41:30 AMPage 15
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191241.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Nd-147      -3.2434E+00                                      1.11E+01             
                           531.00-3.243E+00 ?(  1.071E+01 1.37E+02 1.30E+01 G  
                            91.10-1.627E+00 +   9.225E+00 1.70E+02 2.83E+01 G  
 
TL-210   N  -3.5272E-01                                      5.84E+05             
                           799.60-3.527E-01 ?(  2.275E+00 1.87E+02 9.90E+01 G  
                           296.00-5.226E-01 +   3.402E+00 1.94E+02 7.90E+01 G  
                          1313.00-1.956E+00 +   8.351E+00 1.87E+02 2.10E+01 GA 
 
Kr-85    I   4.3398E+00                                      3.92E+03             
                           513.98 4.340E+00 %(  5.230E+02 3.50E+03 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:41:30 AMPage 16
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191241.An1             
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54       274.       -17.    -0.010    97.24  -1.132E+01  P
 TH-227      50.14       348.        -9.    -0.005   186.04  -2.792E+00  P
 AM-241      59.54       569.       -41.    -0.023    36.69  -2.213E+00  P
 BA-133      80.99      1250.       -33.    -0.019   150.25  -1.430E+00   
 EU-155      86.54      1828.       -33.    -0.019   181.65  -1.528E+00   
 Nd-147      91.10      1619.       -34.    -0.019   170.47  -1.627E+00   
 Gd-153      97.50      1461.       -34.    -0.019   161.24  -1.511E+00   
 Np-239      99.50      1463.       -10.    -0.006   534.54  -9.045E-01   
 EU-155     105.31       270.        25.     0.014    97.08   1.534E+00  P
 EU-154     123.10       235.        22.     0.012    99.28   7.351E-01   
 PA-234     131.29       718.       -13.    -0.007   177.16  -1.022E+00  P
 U-235      143.79       811.       -36.    -0.020    66.15  -4.741E+00  P
 CE-141     145.44       860.       -30.    -0.017   138.15  -9.010E-01   
 Ba-140     162.66       260.        14.     0.008   165.06   3.480E+00   
 U-235      163.38       278.        -4.    -0.002   579.87  -1.283E+00  P
 CE-139     165.85       282.       -26.    -0.014    93.34  -4.989E-01   
 Cf-251     176.60       213.       -29.    -0.016    94.44  -2.782E+00   
 U-235      185.72       177.        79.     0.044    32.70   2.428E+00  P
 TH-229     193.51       176.       -27.    -0.015    93.56  -1.061E+01   
 U-235      205.33       134.         6.     0.004   336.04   2.325E+00  P
 TH-229     210.85       124.        49.     0.027    46.79   3.011E+01  P
 Cf-251     227.00        80.        18.     0.010   100.71   5.530E+00   
 TH-227     235.97       877.        20.     0.011   209.42   3.282E+00   
 TH-227     256.24       112.       -19.    -0.011   137.47  -5.941E+00  P
 Cd-113m    263.70       162.       -21.    -0.012    87.32  -7.762E+03   
 BI-210M    265.83       166.        -9.    -0.005   293.07  -4.018E-01  P
 Hg-203     279.20       138.       -20.    -0.011    70.90  -5.506E-01  P
 I-131      284.30        88.       -17.    -0.009   110.73  -6.428E+00   
 TL-210     296.00       552.       -17.    -0.010   194.31  -5.226E-01   
 PA-231     300.07       504.        17.     0.010   185.34   1.701E+01   
 PA-233     300.18       521.         5.     0.003   623.02   2.030E+00   
 Ir-192     316.49       360.        17.     0.010   155.66   5.063E-01   
 CR-51      320.08       106.       -11.    -0.006   134.52  -2.849E+00   
 La-140     328.76       445.       -20.    -0.011   147.59  -2.622E+00   
 Cf-249     333.44       420.       -20.    -0.011   143.18  -3.480E+00   
 Cs-136     340.57       228.        16.     0.009   135.37   9.169E-01   
 HF-181     345.83       326.        17.     0.009   155.35   2.996E+00  P
 BA-133     356.00       345.       -16.    -0.009   163.98  -7.244E-01   
 BA-133     383.84       167.       -17.    -0.009   109.86  -5.617E+00   
 Cf-249     387.95       149.        -9.    -0.005   191.22  -4.129E-01   
 SN-113     391.69        82.        12.     0.007   107.19   5.811E-01  P
 SB-125     427.88        44.         2.     0.001   653.20   2.173E-01   
 AG-108M    433.94        56.        -2.    -0.001   659.85  -8.388E-02   
 PM-146     453.88        43.         5.     0.003   291.64   2.422E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:41:30 AMPage 17
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191241.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125     463.37       104.        -5.    -0.003   291.89  -1.638E+00   
 Ir-192     468.06        50.        11.     0.006    93.47   7.542E-01   
 BE-7       477.60        77.        12.     0.007   105.24   4.094E+00   
 HF-181     482.00        95.       -10.    -0.005   144.75  -4.291E-01   
 La-140     487.02       109.        -4.    -0.002   357.99  -3.271E-01   
 RU-103     497.05        69.       -19.    -0.010    93.73  -7.476E-01   
 RH-106     511.86        63.        88.     0.049    16.62   1.637E+01   
 Nd-147     531.00        52.       -11.    -0.006   137.17  -3.243E+00   
 Ba-140     537.26        30.         6.     0.003   205.03   8.900E-01  P
 CS-134     563.24        56.       -16.    -0.009    69.87  -7.948E+00  P
 CS-134     569.32        61.       -15.    -0.008    79.51  -3.870E+00   
 PA-234     569.47        87.        -9.    -0.005   144.81  -4.620E+00   
 BI-207     569.70        87.         9.     0.005   147.66   3.808E-01  P
 SB-125     600.50       365.       -15.    -0.008   184.68  -3.508E+00   
 SB-124     602.73       350.       -15.    -0.008   180.79  -6.402E-01   
 CS-134     604.71       335.        -3.    -0.002   793.73  -1.429E-01   
 RU-103     610.30       253.        11.     0.006   205.48   8.269E+00   
 AG-108M    614.28       264.        11.     0.006   209.44   5.330E-01   
 PM-144     618.06       275.        11.     0.006   213.33   4.866E-01   
 RH-106     621.92       286.        11.     0.006   217.11   4.890E+00   
 SB-125     635.89        60.       -14.    -0.007    85.91  -5.307E+00   
 I-131      636.97        91.       -18.    -0.010    93.51  -1.118E+01  P
 AG-110M    657.76        82.       -17.    -0.009    80.37  -8.105E-01   
 CS-137     661.66        86.         4.     0.002   299.96   2.395E-01  P
 PM-144     696.54        43.       -14.    -0.008    98.58  -6.572E-01  P
 NB-94      702.63        24.        10.     0.006   104.83   5.073E-01  P
 SB-124     722.79        79.        -5.    -0.003   240.12  -2.440E+00   
 EU-154     723.36        88.       -14.    -0.008   100.08  -3.372E+00   
 ZR-95      724.20        66.         7.     0.004   165.74   7.978E-01   
 PM-146     735.72        23.         2.     0.001   619.68   3.718E-01   
 PM-146     747.16        24.        -8.    -0.004   137.42  -1.180E+00  P
 ZR-95      756.73        38.        -5.    -0.003   237.30  -4.323E-01  P
 AG-110M    763.94        74.       -17.    -0.009    75.56  -3.952E+00   
 PA-234M    766.41        68.        15.     0.008    81.72   2.651E+02   
 CS-134     795.87        53.        13.     0.007    83.00   8.244E-01   
 TL-210     799.60        70.        -6.    -0.004   187.23  -3.527E-01   
 CS-134     801.95        42.        11.     0.006    90.42   6.684E+00   
 CO-58      810.78        42.        -5.    -0.003   188.68  -2.737E-01   
 Cs-136     818.50        14.         2.     0.001   403.11   1.098E-01   
 MN-54      834.85        14.         9.     0.005    90.09   5.274E-01   
 Co-56      846.77        14.         3.     0.002   297.58   1.547E-01  P
 NB-94      871.10        32.        -6.    -0.003   146.59  -3.281E-01   
 PA-234     880.53        32.        10.     0.005    89.19   9.359E+00   
 PA-234     883.24        42.         6.     0.004   148.39   3.889E+00   
 AG-110M    937.49        46.       -18.    -0.010    52.44  -3.175E+00  P
 PA-234     946.02        15.         2.     0.001   431.57   9.258E-01   
 EU-154     996.33        32.         4.     0.002   232.99   2.140E+00   
 PA-234M   1001.00        39.        -4.    -0.002   275.19  -2.754E+01  P
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:41:30 AMPage 18
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191241.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154    1004.77        46.       -10.    -0.006    99.58  -3.685E+00   
 Co-56     1037.84        15.         3.     0.002   301.43   1.371E+00  P
 Cs-136    1048.07        25.        -3.    -0.002   220.45  -2.820E-01   
 RH-106    1050.36        37.        -6.    -0.003   150.62  -2.536E+01  P
 BI-207    1063.66        20.        -7.    -0.004   119.09  -6.832E-01  P
 Ga-68     1077.40        10.         6.     0.003   122.85   1.483E+01   
 FE-59     1099.25        15.         4.     0.002   218.66   4.991E-01   
 ZN-65     1115.55        74.         3.     0.002   375.27   4.616E-01   
 Sc-46     1120.55        72.         5.     0.003   229.34   3.811E-01   
 CO-60     1173.24        18.         7.     0.004   140.70   4.931E-01  P
 Co-56     1238.28        16.        10.     0.006    96.26   1.182E+00   
 NA-22     1274.53        11.        -3.    -0.001   183.71  -2.136E-01   
 TL-210    1313.00        16.        -5.    -0.003   187.26  -1.956E+00   
 CO-60     1332.50         8.         3.     0.002   178.02   2.855E-01  P
 AG-110M   1384.30        11.         1.     0.001   563.47   4.720E-01   
 La-140    1596.21        17.        -7.    -0.004   161.48  -7.175E-01  P
 Y-88      1836.06         6.        -3.    -0.002   216.76  -3.050E-01  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    4.0941E+00    4.0941E+00    1.052E+02%                1.46E+01
 NA-22  #A   -2.1361E-01   -2.1361E-01    1.837E+02%                1.44E+00
 K-40         1.0276E+02    1.0276E+02    9.325E+00%                9.47E+00
 Sc-46  #A    1.7230E-01    1.7230E-01    2.293E+02%                2.05E+00
 CR-51  #A   -2.8492E+00   -2.8492E+00    1.345E+02%                1.30E+01
 MN-54  #A    5.2741E-01    5.2741E-01    9.009E+01%                1.12E+00
 FE-59  #A    4.9907E-01    4.9908E-01    2.187E+02%                2.59E+00
 Co-56  #A    6.2687E-01    6.2688E-01    9.626E+01%                1.15E+00
 CO-57   A    1.2810E+00    1.2810E+00    1.359E+02%                5.93E+00
 CO-58  #A   -2.7374E-01   -2.7374E-01    1.887E+02%                1.80E+00
 CO-60  #A    3.8928E-01    3.8928E-01    1.135E+02%                1.35E+00
 ZN-65  #A    4.6156E-01    4.6156E-01    3.753E+02%                6.03E+00
 NB-94  #A    5.0734E-01    5.0734E-01    1.048E+02%                1.25E+00
 ZR-95  #A    1.1847E-01    1.1847E-01    1.447E+02%                2.95E+00
 NB-95  #A   -3.1328E-02   -3.1328E-02    1.816E+03%                2.46E+00
 RU-103 #A   -7.4757E-01   -7.4758E-01    9.373E+01%                1.66E+00
 RH-106 #A    4.8901E+00    4.8901E+00    2.171E+02%                3.58E+01
 AG-108M#A    2.2349E-01    2.2349E-01    2.094E+02%                1.35E+00
 AG-110M#A    1.0663E-01    1.0663E-01    5.635E+02%                2.83E+00
 SN-113 #A    5.8106E-01    5.8106E-01    1.072E+02%                2.10E+00
 SB-124 #A   -6.4024E-01   -6.4024E-01    1.808E+02%                3.89E+00
 SB-125 #A    2.1728E-01    2.1728E-01    6.532E+02%                3.65E+00
 I-131  #A   -3.4603E-02   -3.4605E-02    1.360E+03%                1.21E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:41:30 AMPage 19
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191241.An1             
                                                                                 
 Gd-153 #A   -1.5107E+00   -1.5107E+00    1.612E+02%                8.10E+00
 Ga-68  #A    1.4683E+01    1.4826E+01    1.229E+02%                4.31E+01
 Tc-99m #A    2.6899E-01    2.6948E-01    2.264E+02%                2.04E+00
 BA-133 #A   -7.2444E-01   -7.2444E-01    1.640E+02%                3.99E+00
 CS-134 #A    1.3649E+00    1.3649E+00    6.137E+01%                2.30E+00
 CS-137 #A    2.3949E-01    2.3949E-01    3.000E+02%                2.48E+00
 CE-139 #A   -4.9890E-01   -4.9890E-01    9.334E+01%                1.55E+00
 Ba-140 #A    1.4163E+00    1.4164E+00    1.316E+02%                4.51E+00
 La-140 #A   -7.1751E-01   -7.1754E-01    1.615E+02%                2.24E+00
 CE-141 #A   -9.0096E-01   -9.0097E-01    1.382E+02%                4.15E+00
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.57E+01
 PM-144 #A   -6.5725E-01   -6.5725E-01    9.858E+01%                1.60E+00
 EU-152  A    2.6244E+00    2.6244E+00    1.034E+02%                9.07E+00
 EU-154 #A    1.0249E+00    1.0249E+00    9.928E+01%                2.44E+00
 EU-155 #A    1.5343E+00    1.5343E+00    9.708E+01%                4.97E+00
 HF-181 #A    1.1104E-01    1.1105E-01    1.062E+02%                2.11E+00
 Ta-182 #A    1.9316E+00    1.9316E+00    6.839E+01%                6.65E+00
 Hg-203 #A   -5.5064E-01   -5.5065E-01    7.090E+01%                1.61E+00
 TL-208       8.1027E+00    8.1027E+00    8.971E+00%                9.42E-01
 PM-146 #A    2.7550E-01    2.7550E-01    2.916E+02%                1.73E+00
 Y-88   #A   -3.0495E-01   -3.0495E-01    2.168E+02%                1.54E+00
 Cd-113m#A   -7.7618E+03   -7.7618E+03    8.732E+01%                2.26E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                7.28E+01
 Cf-251 #A   -2.7821E+00   -2.7821E+00    9.444E+01%                6.67E+00
 Cf-249 #A   -4.1294E-01   -4.1294E-01    1.912E+02%                2.68E+00
 Sn-126 #A    5.2752E+00    5.2752E+00    1.125E+02%                1.98E+01
 PB-210 #A   -1.1316E+01   -1.1316E+01    9.724E+01%                5.21E+01
 PB-212       2.6135E+01    2.6135E+01    4.775E+00%                2.03E+00
 PB-214       1.7849E+01    1.7849E+01    6.406E+00%                1.88E+00
 BI-207 #A   -6.8321E-01   -6.8321E-01    1.191E+02%                2.19E+00
 BI-212  A    8.4123E+00    8.4123E+00    8.881E+01%                2.51E+01
 U-235  #A   -4.7411E+00   -4.7411E+00    6.615E+01%                1.76E+01
 BI-214       1.7559E+01    1.7559E+01    8.925E+00%                2.21E+00
 BI-210M#A   -4.0181E-01   -4.0181E-01    2.931E+02%                2.76E+00
 AC-228       2.0803E+01    2.0803E+01    7.702E+00%                1.53E+00
 TH-227 #A   -5.9406E+00   -5.9406E+00    1.375E+02%                1.59E+01
 TH-229 #A    5.8676E+00    5.8676E+00    4.679E+01%                2.53E+01
 TH-234       2.0126E+01    2.0126E+01    3.090E+01%                2.00E+01
 PA-231 #A    7.8338E+00    7.8338E+00    1.853E+02%                9.28E+01
 PA-233 #A    2.7781E-01    2.7781E-01    6.230E+02%                7.61E+00
 PA-234 #A    7.6470E-01    7.6470E-01    1.484E+02%                9.70E+00
 PA-234M#A    4.8523E+01    4.8523E+01    8.172E+01%                2.46E+02
 AM-241 #A   -2.2128E+00   -2.2128E+00    3.669E+01%                6.12E+00
 Np-237  A    4.6362E+00    4.6362E+00    4.648E+01%                7.00E+00
 Ir-192 #A    5.9876E-01    5.9876E-01    9.078E+01%                2.64E+00
 Cs-136 #A    3.6745E-01    3.6746E-01    1.354E+02%                1.11E+00
 Np-239 #A    1.2664E-01    1.2667E-01    1.026E+03%                4.43E+00
 Nd-147 #A   -3.2433E+00   -3.2434E+00    1.372E+02%                1.07E+01
 TL-210 #A   -3.5272E-01   -3.5272E-01    1.872E+02%                2.28E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:41:30 AMPage 20
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191241.An1             
                                                                                 
 Kr-85  #A    4.3398E+00    4.3398E+00    3.496E+03%                5.23E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.5 to  2000.0 keV)     2.180E+02  Bq/Sample     
 Total Decayed Activity (   37.5 to  2000.0 keV) 2.1796616E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 5_Gamma_20191208 
-----------------------------------------------------------------------------                      
   Sample Description: 430266_Gamma_160-34268-A-10-B 
             Detector: Detector # 5       
             Batch ID: 430266                 
    Work Order Number: Gamma   
           Lot Number: 160-34268-A-10-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 09:11        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 09:12:27     Real Time: 1808   sec
        Analysis Time: 6/20/2019 09:43        Dead Time: 0.43   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 5_Soil_TunaCan.Clb
  Efficiency Cal Desc: 5_Soil_TunaCan_90099_032612
  Efficiency Cal Date: 3/27/2012 17:20
      Energy Cal Date: 2/28/2012 19:35                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 5_2019-06-08_1451.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       4.156E+00           88.4     3.676E+00    3.682E+00    1.243E+01
NA-22     -1.745E+00           56.6     9.869E-01    9.908E-01    3.219E+00
K-40       8.540E+01           11.4     9.712E+00    1.065E+01    1.140E+01
Sc-46     -1.160E+00           95.2     1.105E+00    1.106E+00    3.708E+00
CR-51      4.927E+00          105.6     5.202E+00    5.208E+00    1.749E+01
MN-54      5.061E-01          142.9     7.231E-01    7.235E-01    1.723E+00
FE-59      1.668E+00           30.2     5.030E-01    5.099E-01    1.118E+00
Co-56      6.421E-01           89.9     5.771E-01    5.780E-01    1.167E+00
CO-57      3.682E-01           97.0     3.571E-01    3.576E-01    1.194E+00
CO-58     -2.447E-01          245.5     6.005E-01    6.007E-01    2.114E+00
CO-60      4.511E-01           99.6     4.491E-01    4.497E-01    1.835E+00
ZN-65     -2.049E+00          118.7     2.433E+00    2.435E+00    8.241E+00
NB-94      3.442E-01          128.3     4.418E-01    4.421E-01    1.821E+00
ZR-95      3.834E-01          364.7     1.398E+00    1.398E+00    3.467E+00
NB-95     -8.551E-01          113.7     9.722E-01    9.733E-01    3.282E+00
RU-103    -8.240E-01           95.3     7.854E-01    7.866E-01    1.939E+00
RH-106    -7.837E+00          216.0     1.693E+01    1.693E+01    5.682E+01
AG-108M   -5.790E-01          141.8     8.210E-01    8.216E-01    1.744E+00
AG-110M    1.788E-01          324.3     5.800E-01    5.800E-01    4.309E+00
SN-113    -1.012E+00          114.2     1.156E+00    1.157E+00    3.880E+00
SB-124    -6.024E-01          135.6     8.170E-01    8.176E-01    3.877E+00
SB-125     3.417E+00           37.7     1.289E+00    1.300E+00    3.095E+00
I-131      7.569E-01           52.3     3.958E-01    3.977E-01    1.454E+00
Gd-153    -4.745E-01          275.9     1.309E+00    1.309E+00    4.423E+00
Ga-68      6.021E+00          431.6     2.599E+01    2.599E+01    6.250E+01
Tc-99m    -4.574E-01          125.3     5.732E-01    5.738E-01    1.915E+00
BA-133     2.152E-01          655.7     1.411E+00    1.411E+00    4.782E+00
CS-134     8.066E-01          114.8     9.263E-01    9.273E-01    2.745E+00
CS-137     4.854E-01          145.0     7.036E-01    7.041E-01    2.412E+00
CE-139     3.218E-01          169.7     5.461E-01    5.470E-01    1.838E+00
Ba-140    -1.704E+00          214.3     3.651E+00    3.652E+00    6.803E+00
La-140     4.588E-01           27.4     1.259E-01    1.282E-01    3.077E+00
CE-141     7.711E-01          126.7     9.766E-01    9.774E-01    3.266E+00
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CE-144     0.000E+00         1.#INF     2.140E+00    2.140E+00    1.524E+01
PM-144     5.991E-01           99.5     5.961E-01    5.969E-01    1.461E+00
EU-152     2.410E-01          105.9     2.551E-01    2.555E-01    4.415E+00
EU-154     1.701E+00           85.2     1.450E+00    1.453E+00    2.527E+00
EU-155    -1.735E+00           68.7     1.192E+00    1.196E+00    8.727E+00
HF-181     5.348E-01          104.1     5.569E-01    5.576E-01    1.943E+00
Ta-182     2.270E+00           25.0     5.674E-01    5.787E-01    1.115E+01
Hg-203    -2.624E-01          228.2     5.987E-01    5.989E-01    2.039E+00
TL-208     1.086E+01            8.5     9.225E-01    1.081E+00    1.189E+00
PM-146    -1.161E-01           75.3     8.742E-02    8.762E-02    2.514E+00
Y-88      -7.706E-03           95.5     7.356E-03    7.370E-03    1.888E+00
Cd-113m   -7.083E+03          108.7     7.697E+03    7.711E+03    2.587E+04
Cd-109     0.000E+00         1.#INF     1.809E+01    1.809E+01    6.077E+01
Cf-251     7.324E-02         3307.5     2.422E+00    2.422E+00    6.637E+00
Cf-249     2.062E-01          227.7     4.694E-01    4.696E-01    3.600E+00
Sn-126    -5.590E+00          107.9     6.031E+00    6.038E+00    2.012E+01
PB-210     2.735E+01           54.3     1.486E+01    1.494E+01    3.829E+01
PB-212     2.966E+01            4.8     1.420E+00    2.387E+00    2.162E+00
PB-214     2.340E+01            5.9     1.389E+00    1.846E+00    2.442E+00
BI-207     2.238E-01          496.7     1.111E+00    1.111E+00    2.635E+00
BI-212     3.691E+01           14.7     5.442E+00    5.770E+00    5.914E+00
U-235     -2.392E+00          125.1     2.994E+00    2.996E+00    1.572E+01
BI-214     1.934E+01            8.1     1.559E+00    1.855E+00    1.787E+00
BI-210M    8.188E-01          102.2     8.365E-01    8.379E-01    2.813E+00
AC-228     2.435E+01            9.2     2.243E+00    2.564E+00    2.994E+00
TH-227     4.344E+00          106.5     4.626E+00    4.634E+00    1.583E+01
TH-229     1.831E+00          528.8     9.681E+00    9.682E+00    2.648E+01
TH-234     1.992E+01           27.1     5.391E+00    5.504E+00    1.924E+01
PA-231    -1.627E+00         1911.7     3.110E+01    3.110E+01    1.051E+02
PA-233     1.250E+00          194.9     2.437E+00    2.437E+00    8.183E+00
PA-234     9.513E-01           33.7     3.207E-01    3.244E-01    8.978E+00
PA-234M    1.362E+02           70.8     9.644E+01    9.668E+01    2.030E+02
AM-241    -1.182E+00          106.4     1.258E+00    1.259E+00    4.803E+00
Np-237     0.000E+00         1.#INF     5.597E+00    5.597E+00    1.866E+01
Ir-192     2.773E-01           78.9     2.188E-01    2.195E-01    2.145E+00
Cs-136     4.919E-01           68.5     3.368E-01    3.379E-01    2.226E+00
Np-239     1.514E+00          153.6     2.325E+00    2.326E+00    7.770E+00
Nd-147     3.583E-01         1242.3     4.451E+00    4.451E+00    1.153E+01
TL-210     0.000E+00         1.#INF     6.629E-02    6.629E-02    2.572E+00
Kr-85      5.798E+01          317.3     1.840E+02    1.840E+02    6.292E+02
-----------------------------------------------------------------------------
Total      5.159E+02

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:02 AMPage  1
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191208.An1             
                                                                                 
 Sample description                                             
      430266_Gamma_160-34268-A-10-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_Gamma_20191208.An1

 Acquisition information
        Start time:                 6/20/2019 9:12:27 AM
        Live time:               1800
        Real time:               1808
        Dead time:                  0.43 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:02 AMPage  2
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191208.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 9:11:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2019-06-08_1451.PBC
                                                 6/8/2019 2:51:28 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   28 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1592

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.29       37.  54.32   0.72  1.788E-02    46.54   4.250    PBC<MDA PB210 
    50.14        9. 229.20   0.79  2.012E-02    50.14   8.000    PBC<MDA TH227 
    63.36       63.  34.32   0.45  2.716E-02    63.29   3.810  3.396E+01 TH234 
    74.85      208.  11.54   0.81  3.152E-02
    77.11      356.   7.06   0.81  3.219E-02
    87.21      109.  18.73   0.83  3.446E-02    86.49  13.100  1.345E+01 Np237 
                                                86.54  30.700  5.736E+00 EU155 
                                                86.94   9.040  1.944E+01 Sn126 
                                                87.57  37.500  4.672E+00 Sn126 
    89.94      107.  17.84   0.83  3.490E-02
    92.65       52.  40.43   0.83  3.527E-02    92.59   5.584    PBC<MDA TH234 
    93.41        8. 569.45   0.83  3.536E-02    93.35   5.561    PBC<MDA AC228 
    99.50       16. 147.22   0.84  3.592E-02    99.50  15.000    PBC<MDA Np239 
   106.13       22. 153.57   0.84  3.620E-02   106.13  22.700    PBC<MDA Np239 
   122.06       20.  96.98   0.86  3.582E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  3.682E-01 CO57  
   123.10       20. 101.36   0.86  3.575E-02   123.10  40.790    PBC<MDA EU154 
   145.44       22. 126.66   0.88  3.351E-02   145.44  48.200    PBC<MDA CE141 
   165.85       14. 169.70   0.91  3.133E-02   165.85  79.900    PBC<MDA CE139 
   185.88       70.  24.59   1.00  2.852E-02   185.72  54.000  2.528E+00 U235  
   193.51        4. 528.76   0.93  2.758E-02   193.51   4.400    PBC<MDA TH229 
   209.48       66.  26.91   0.93  2.583E-02
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:02 AMPage  3
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191208.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   227.00        6. 321.97   0.97  2.417E-02   227.00   6.300    PBC<MDA Cf251 
   238.67      536.   4.79   0.98  2.319E-02   238.63  43.300  2.966E+01 PB212 
   241.78       85.  18.91   0.98  2.295E-02   242.00   7.430  2.785E+01 PB214 
   244.69       18. 233.80   0.98  2.272E-02   244.69   7.580    PBC<MDA EU152 
   256.24       16. 106.49   1.00  2.186E-02   256.24   7.000    PBC<MDA TH227 
   265.83       16. 102.17   1.00  2.121E-02   265.83  50.000    PBC<MDA BI210M
   277.53       38.  34.72   1.12  2.048E-02   277.28   6.310  1.617E+01 TL208 
   284.30       31.  52.28   1.02  2.006E-02   284.30   6.140    PBC<MDA I131  
   295.26      170.   9.31   0.81  1.944E-02   295.09  19.300  2.512E+01 PB214 
                                               296.00  79.000  6.153E+00 TL210 
   300.27       38.  35.48   1.05  1.918E-02   300.03   3.280  3.325E+01 PB212 
                                               300.07   2.460  4.434E+01 PA231 
                                               300.18   6.200    PBC<MDA PA233 
   308.44       15. 185.16   1.05  1.875E-02   308.44  31.750    PBC<MDA Ir192 
   312.01       15. 194.87   1.05  1.857E-02   312.01  36.000    PBC<MDA PA233 
   320.08       16. 105.58   1.06  1.818E-02   320.08   9.940    PBC<MDA CR51  
   328.76       51.  27.44   1.07  1.778E-02   328.76  20.300  7.775E+00 La140 
   333.44        5. 227.67   1.07  1.757E-02   333.44  15.510    PBC<MDA Cf249 
   338.28      130.  12.06   0.95  1.736E-02   338.32  12.010  3.458E+01 AC228 
   340.57       15. 158.56   1.08  1.727E-02   340.57  46.900    PBC<MDA Cs136 
   345.83        2. 762.18   1.08  1.705E-02   345.83  15.070    PBC<MDA HF181 
   351.95      256.   7.36   0.94  1.680E-02   351.93  37.600  2.252E+01 PB214 
   356.00        4. 655.74   1.09  1.664E-02   356.00  62.050    PBC<MDA BA133 
   427.88       27.  37.71   1.16  1.428E-02   427.88  29.600  3.549E+00 SB125 
   463.37        8. 188.27   1.19  1.336E-02   463.37  10.470    PBC<MDA SB125 
   468.06       13. 106.24   1.20  1.325E-02   468.06  51.750    PBC<MDA Ir192 
   477.60       10.  88.44   1.20  1.303E-02   477.60  10.520    PBC<MDA BE7   
   482.00       10. 104.13   1.21  1.293E-02   482.00  80.500    PBC<MDA HF181 
   487.02        4. 297.91   1.21  1.282E-02   487.02  45.500    PBC<MDA La140 
   511.86       61.  25.92   2.48  1.230E-02   511.86  20.000  1.370E+01 RH106 
   513.98        6. 317.27   1.24  1.226E-02   513.98   0.430    PBC<MDA Kr85  
   569.27        2. 406.20   1.29  1.125E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.204E+00 PA234 
                                               569.70  97.740  1.011E-01 BI207 
   583.31      185.   8.31   1.25  1.103E-02   583.02  84.500  1.086E+01 TL208 
   600.50      196.   9.60   1.31  1.076E-02   600.50  17.860  5.665E+01 SB125 
   609.28      173.   8.06   1.14  1.063E-02   609.31  46.090  1.963E+01 BI214 
                                               610.30   5.750  1.576E+02 RU103 
   661.66        7. 144.96   1.37  9.924E-03   661.66  85.210    PBC<MDA CS137 
   696.54       10.  99.50   1.40  9.507E-03   696.54  99.000    PBC<MDA PM144 
   702.63        6. 205.68   1.40  9.438E-03   702.63  97.900    PBC<MDA NB94  
   727.48       46.  14.74   1.44  9.170E-03   727.17   7.550  3.691E+01 BI212 
   735.72        9.  97.54   1.43  9.081E-03   735.72  22.500    PBC<MDA PM146 
   747.16        4. 301.12   1.44  8.965E-03   747.16  34.000    PBC<MDA PM146 
   756.73        3. 364.69   1.45  8.869E-03   756.73  54.460    PBC<MDA ZR95  
   766.41       17.  85.69   1.45  8.776E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  3.768E+02 PA234M
   797.29        9. 114.85   1.48  8.503E-03   795.87  85.530    PBC<MDA CS134 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:02 AMPage  4
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191208.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   801.99        3. 398.01   1.48  8.448E-03   801.95   8.690    PBC<MDA CS134 
   818.50        2. 402.80   1.50  8.305E-03   818.50 100.000    PBC<MDA Cs136 
   834.85        7. 142.86   1.51  8.168E-03   834.85  99.980    PBC<MDA MN54  
   846.77        1. 979.80   1.52  8.072E-03   846.77  99.935    PBC<MDA Co56  
   860.68       39.  16.01   0.40  7.963E-03   860.56  12.420  2.191E+01 TL208 
   871.10        5. 153.53   1.54  7.882E-03   871.10  99.890    PBC<MDA NB94  
   873.23        8.  85.23   1.54  7.866E-03   873.23  12.270    PBC<MDA EU154 
   898.04        5.  95.46   1.56  7.684E-03   898.04  93.700    PBC<MDA Y88   
   911.41       89.  11.53   1.91  7.591E-03   911.07  29.000  2.250E+01 AC228 
   946.02        9.  33.71   1.60  7.355E-03   946.02  13.400  5.047E+00 PA234 
   969.03       62.  14.36   1.16  7.209E-03   968.97  17.460  2.744E+01 AC228 
   996.33        6.  88.25   1.63  7.042E-03   996.33  10.600    PBC<MDA EU154 
  1001.00        5. 112.76   1.64  7.014E-03  1001.00   0.837    PBC<MDA PA234M
  1004.77        1. 688.56   1.64  6.992E-03  1004.77  18.010    PBC<MDA EU154 
  1048.07        6.  68.46   1.67  6.749E-03  1048.07  80.000    PBC<MDA Cs136 
  1063.66        2. 496.66   1.68  6.666E-03  1063.66  74.500    PBC<MDA BI207 
  1077.40        2. 431.57   1.69  6.594E-03  1077.40   3.300    PBC<MDA Ga68  
  1099.25       11.  30.15   1.71  6.484E-03  1099.25  56.500  1.668E+00 FE59  
  1120.43       61.  12.90   1.23  6.381E-03  1120.29  15.100  3.539E+01 BI214 
                                              1120.55  99.987  5.346E+00 Sc46  
  1173.24        6.  99.57   1.76  6.138E-03  1173.24  99.900    PBC<MDA CO60  
  1189.05        3. 289.64   1.77  6.069E-03  1189.05  16.200    PBC<MDA Ta182 
  1221.41       16.  25.00   1.79  5.934E-03  1221.41  27.000  5.548E+00 Ta182 
  1238.28       11.  89.87   1.80  5.866E-03  1238.28  66.070    PBC<MDA Co56  
  1291.60        1. 914.69   1.84  5.661E-03  1291.60  43.200    PBC<MDA FE59  
  1332.50        4. 196.74   1.87  5.514E-03  1332.50  99.980    PBC<MDA CO60  
  1384.30        2. 324.35   1.90  5.340E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00       15.  25.82   1.91  5.264E-03  1408.00  21.005  7.536E+00 EU152 
  1461.10       84.  11.37   1.33  5.103E-03  1460.83  10.670  8.540E+01 K40   
  1763.85       22.  30.43   2.11  4.351E-03  1764.49  15.400  1.846E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.03    74.84       185.       208. 6.613E+03   11.54   0.813  -       D
   308.08    77.10       138.       356. 1.106E+04    7.06   0.815  -       D
   359.31    89.85       146.       101. 2.891E+03   19.65   0.828  -       D
   743.49   185.88        83.        70. 2.459E+03   24.59   0.997  -        
   837.94   209.48        72.        66. 2.574E+03   26.91   0.929  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:02 AMPage  5
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191208.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    184.68    46.29       114.        37.     0.021    54.32   0.718s
 TH-227    200.11    50.14       147.         9.     0.005   229.20   0.787s
 AM-241    237.72    59.54       265.       -19.    -0.011   106.39   0.797s
 TH-234    252.74    63.29       142.        51.     0.028    36.00   0.801D
 Sn-126    256.71    64.28       408.       -27.    -0.015   107.89   0.802s
 BA-133    323.61    80.99       294.       -27.    -0.015    88.24   0.819s
 Np-237    345.63    86.49      1014.         0.     0.000   168.40   0.825A
 EU-155    345.84    86.54       987.       -27.    -0.015   166.18   0.825 
 Sn-126    347.43    86.94       189.        93.     0.052    19.10   0.825D
 Sn-126    349.95    87.57       928.       -15.    -0.009   279.56   0.826s
 TH-234    370.05    92.59       198.        52.     0.029    40.43   0.831D
 AC-228    373.09    93.35       918.         8.     0.004   569.45   0.832s
 Gd-153    389.70    97.50       315.        -9.    -0.005   275.87   0.836s
 Np-239    397.71    99.50       275.        16.     0.009   147.22   0.838s
 Gd-153    412.52   103.20       375.       -22.    -0.012   124.54   0.842s
 Np-239    414.52   103.70       353.       -19.    -0.010   145.22   0.842s
 EU-155    420.98   105.31       639.       -24.    -0.013    68.70   0.844 
 Np-239    424.25   106.13       580.        22.     0.012   153.57   0.845s
 EU-152    486.90   121.78       285.       -23.    -0.013   105.88   0.861s
 CO-57     488.03   122.06       184.        20.     0.011    96.98   0.861s
 EU-154    492.18   123.10       186.        20.     0.011   101.36   0.862s
 PA-234    524.99   131.29       455.       -24.    -0.013   128.09   0.871s
 HF-181    531.91   133.02       479.       -14.    -0.008   225.48   0.872s
 CE-144    533.97   133.54       492.         0.     0.000  1000.00   0.873s
 HF-181    545.02   136.30       492.         0.     0.000  1000.00   0.876s
 CO-57     545.72   136.47       632.       -28.    -0.016   126.50   0.876s
 Tc-99m    561.88   140.51       452.       -24.    -0.013   125.32   0.880s
 U-235     574.99   143.79       478.       -16.    -0.009   125.14   0.883s
 CE-141    581.61   145.44       392.        22.     0.012   126.66   0.885s
 Ba-140    650.54   162.66       281.       -23.    -0.013    88.47   0.902s
 U-235     653.42   163.38       303.       -17.    -0.009   146.12   0.903s
 CE-139    663.32   165.85       296.        14.     0.008   169.70   0.905s
 U-235     742.85   185.72       242.       -20.    -0.011   114.96   0.925 
 TH-229    774.03   193.51       140.         4.     0.002   528.76   0.933s
 U-235     821.35   205.33       160.        -8.    -0.004   283.58   0.945s
 TH-229    843.44   210.85       211.       -19.    -0.010    92.88   0.950s
 Cf-251    908.08   227.00       103.         6.     0.003   321.97   0.966s
 TH-227    943.98   235.97       949.       -15.    -0.008   288.94   0.975s
 PB-212    954.64   238.63        61.       536.     0.298     4.79   0.978D
 PB-214    968.10   242.00        77.        89.     0.049    17.51   0.981D
 EU-152    978.89   244.69       891.        18.     0.010   233.80   0.984s
 TH-227   1025.11   256.24        77.        16.     0.009   106.49   0.995s
 Cd-113m  1054.97   263.70       149.       -16.    -0.009   108.66   1.002s
 BI-210M  1063.50   265.83       120.        16.     0.009   102.17   1.005s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:02 AMPage  6
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191208.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   1110.30   277.53        42.        38.     0.021    34.72   1.117 
 Hg-203   1117.00   279.20       156.        -8.    -0.004   228.19   1.017s
 I-131    1137.41   284.30        66.        31.     0.017    52.28   1.022 
 PB-214   1181.29   295.26        24.       170.     0.094     9.31   0.809 
 TL-210   1184.24   296.00       520.       -16.    -0.009   197.30   1.034s
 PB-212   1201.32   300.27        42.        38.     0.021    35.48   1.054 
 PA-231   1200.53   300.07       504.       -17.    -0.009   193.44   1.038 
 PA-233   1200.97   300.18       487.       -17.    -0.009   190.29   1.038 
 BA-133   1211.66   302.85       469.         0.     0.000  1000.00   1.040s
 Ba-140   1219.66   304.85       469.         0.     0.000  1000.00   1.042 
 BI-210M  1219.85   304.90       469.         0.     0.000  1000.00   1.042 
 Ir-192   1234.03   308.44       400.        15.     0.009   185.16   1.046s
 PA-233   1248.32   312.01       422.        15.     0.008   194.87   1.049s
 Ir-192   1266.25   316.49       160.       -18.    -0.010   102.42   1.053s
 CR-51    1280.63   320.08       135.        16.     0.009   105.58   1.057s
 La-140   1315.35   328.76        40.        51.     0.028    27.44   1.065s
 Cf-249   1334.08   333.44        40.         5.     0.003   227.67   1.070s
 AC-228   1353.47   338.28        33.       130.     0.072    12.06   0.952 
 Cs-136   1362.62   340.57       274.        15.     0.008   158.56   1.077s
 HF-181   1383.66   345.83        74.         2.     0.001   762.18   1.082s
 PB-214   1408.16   351.95        29.       256.     0.142     7.36   0.941 
 BA-133   1424.36   356.00       342.         4.     0.002   655.74   1.091s
 I-131    1458.32   364.48        48.        -6.    -0.003   231.78   1.099s
 BA-133   1535.78   383.84       171.       -15.    -0.008   125.96   1.117s
 Cf-249   1552.22   387.95       186.         0.     0.000  1000.00   1.121s
 SN-113   1567.19   391.69       200.       -18.    -0.010   114.19   1.125s
 SB-125   1711.99   427.88        20.        27.     0.015    37.71   1.158s
 AG-108M  1736.25   433.94        64.       -13.    -0.007   141.80   1.164 
 PM-146   1816.05   453.88        64.       -16.    -0.009   114.72   1.182 
 SB-125   1854.01   463.37       100.         8.     0.004   188.27   1.191s
 Ir-192   1872.79   468.06        94.        13.     0.007   106.24   1.195s
 BE-7     1910.94   477.59        36.        10.     0.006    88.44   1.204s
 HF-181   1928.56   482.00        52.        10.     0.006   104.13   1.208s
 La-140   1948.65   487.02        36.         4.     0.002   297.91   1.212s
 RU-103   1988.80   497.05        64.       -17.    -0.009    95.32   1.221s
 RH-106   2048.06   511.86        93.        61.     0.034    25.92   2.485s
 Kr-85    2056.53   513.98       150.         6.     0.003   317.27   1.237s
 Ba-140   2149.67   537.26        49.        -9.    -0.005   214.29   1.258s
 CS-134   2253.60   563.24        52.        -9.    -0.005   202.85   1.280 
 CS-134   2277.94   569.32        32.         2.     0.001   406.20   1.286s
 BI-207   2279.47   569.70        35.         0.     0.000  1000.00   1.286s
 TL-208   2333.91   583.31        14.       182.     0.101     8.49   1.254 
 SB-125   2402.69   600.50        79.       196.     0.109     9.60   1.313s
 SB-124   2411.61   602.73       231.       -11.    -0.006   135.62   1.315s
 CS-134   2419.53   604.71       516.       -14.    -0.008   235.41   1.317 
 BI-214   2437.82   609.28         8.       173.     0.096     8.06   1.141 
 RU-103   2441.89   610.30       502.       -14.    -0.008   231.47   1.322s
 AG-108M  2457.82   614.28       488.       -14.    -0.008   227.72   1.325s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:02 AMPage  7
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191208.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PM-144   2472.94   618.06       475.       -14.    -0.008    98.08   1.328s
 RH-106   2488.37   621.92       493.       -15.    -0.008   216.01   1.332s
 SB-125   2544.26   635.89        35.        -8.    -0.004   178.40   1.344s
 I-131    2548.61   636.97        49.        -3.    -0.001   376.25   1.345s
 AG-110M  2631.76   657.76        48.        -8.    -0.004   127.48   1.362s
 CS-137   2647.36   661.66        53.         7.     0.004   144.96   1.366s
 PM-144   2786.90   696.54        22.        10.     0.006    99.50   1.395s
 NB-94    2811.25   702.63        35.         6.     0.003   205.68   1.400s
 SB-124   2891.88   722.79        78.        -8.    -0.004   160.08   1.417s
 AG-108M  2892.48   722.94        70.         0.     0.000  1000.00   1.417s
 EU-154   2894.17   723.36        70.         0.     0.000  1000.00   1.418s
 ZR-95    2897.53   724.20        85.       -12.    -0.007   111.71   1.418 
 BI-212   2910.64   727.48         0.        46.     0.026    14.74   1.438 
 PM-146   2943.61   735.72        18.         9.     0.005    97.54   1.428s
 PM-146   2989.37   747.16        26.         4.     0.002   301.12   1.437s
 ZR-95    3027.65   756.73        35.         3.     0.002   364.69   1.445s
 AG-110M  3056.50   763.94        85.       -20.    -0.011    68.46   1.451s
 NB-95    3063.89   765.79       111.       -13.    -0.007   113.71   1.453s
 PA-234M  3066.38   766.41       104.        17.     0.010    85.69   1.453s
 EU-152   3116.41   778.92        28.        -3.    -0.002   378.59   1.463s
 BI-212   3142.41   785.42        33.        -1.    -0.001   450.20   1.468s
 CS-134   3184.20   795.87        51.         9.     0.005   114.85   1.477s
 TL-210   3199.12   799.60        60.         0.     0.000  1000.00   1.480s
 CS-134   3208.53   801.95        62.         3.     0.002   398.01   1.482s
 CO-58    3243.82   810.78        39.        -4.    -0.002   245.45   1.489s
 La-140   3263.80   815.77        42.         0.     0.000  1000.00   1.493s
 Cs-136   3274.72   818.50        43.         2.     0.001   402.80   1.495s
 MN-54    3340.10   834.85        24.         7.     0.004   142.86   1.508s
 Co-56    3387.78   846.77         9.         1.     0.000   979.80   1.518s
 TL-208   3443.41   860.68         0.        39.     0.022    16.01   0.400s
 NB-94    3485.08   871.10        23.         5.     0.003   153.53   1.537s
 EU-154   3493.61   873.23        17.         8.     0.004    85.23   1.539s
 PA-234   3522.80   880.53        62.       -13.    -0.007    89.06   1.544s
 PA-234   3533.64   883.24        75.        -3.    -0.002   434.19   1.547s
 AG-110M  3539.41   884.68        78.         0.     0.000  1000.00   1.547s
 Sc-46    3557.79   889.28       110.       -16.    -0.009    95.20   1.551s
 Y-88     3592.83   898.04         5.         5.     0.003    95.46   1.558s
 AC-228   3646.29   911.41         4.        89.     0.050    11.53   1.905s
 AG-110M  3750.60   937.49        28.        -9.    -0.005   129.10   1.589s
 PA-234   3784.70   946.02         0.         9.     0.005    33.71   1.595s
 EU-152   3857.05   964.11        62.         0.     0.000  1000.00   1.609s
 AC-228   3876.71   969.03         4.        62.     0.035    14.36   1.164s
 EU-154   3985.88   996.33        10.         6.     0.003    88.25   1.633s
 PA-234M  4004.55  1001.00        16.         5.     0.003   112.76   1.636s
 EU-154   4019.65  1004.77        33.         1.     0.001   688.56   1.639s
 Co-56    4151.87  1037.84        20.        -4.    -0.002   142.10   1.664s
 Cs-136   4192.77  1048.07         5.         6.     0.003    68.46   1.671s
 BI-207   4255.11  1063.66        20.         2.     0.001   496.66   1.682s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:02 AMPage  8
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191208.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ga-68    4310.04  1077.40        15.         2.     0.001   431.57   1.692s
 FE-59    4397.41  1099.25         0.        11.     0.006    30.15   1.708s
 EU-152   4448.68  1112.07       107.       -12.    -0.007   125.76   1.717s
 ZN-65    4462.56  1115.55        95.       -12.    -0.007   118.74   1.720s
 BI-214   4482.08  1120.43         1.        61.     0.034    12.90   1.232s
 Sc-46    4482.57  1120.55        83.        -2.    -0.001   726.61   1.723s
 CO-60    4693.21  1173.24         6.         6.     0.003    99.57   1.760 
 Ta-182   4756.42  1189.05        15.         3.     0.002   289.64   1.771 
 Ta-182   4885.79  1221.41         0.        16.     0.009    25.00   1.793 
 Co-56    4953.23  1238.28        16.        11.     0.006    89.87   1.804s
 NA-22    5098.13  1274.53        43.       -18.    -0.010    56.57   1.828s
 EU-154   5098.17  1274.54        61.       -11.    -0.006   107.36   1.828s
 FE-59    5166.35  1291.60        16.         1.     0.001   914.69   1.840s
 TL-210   5251.91  1313.00        11.        -4.    -0.002   209.09   1.854s
 CO-60    5329.85  1332.50        11.         4.     0.002   196.74   1.866s
 AG-110M  5536.88  1384.30         5.         2.     0.001   324.35   1.899s
 EU-152   5631.62  1408.00         0.        15.     0.008    25.82   1.914s
 K-40     5843.82  1461.10         3.        84.     0.046    11.37   1.334s
 La-140   6383.73  1596.21        23.        -9.    -0.005   106.96   2.024s
 SB-124   6762.39  1690.98         0.         0.     0.000  1000.00   2.076s
 BI-214   7056.06  1764.49        12.        22.     0.012    30.43   2.114s
 Y-88     7341.96  1836.06         6.        -3.    -0.002   221.47   2.149s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   4.1562E+00                                      5.31E+01             
                           477.60 4.156E+00 ?(  1.243E+01 8.84E+01 1.05E+01 G  
 
NA-22    C  -1.7446E+00                                      9.50E+02             
                          1274.53-1.745E+00 ?(  3.219E+00 5.66E+01 9.99E+01 G  
 
K-40     N   8.5397E+01                                      4.66E+11             
                          1460.83 8.540E+01  (P 1.140E+01 1.14E+01 1.07E+01 G  
 
Sc-46    F  -1.1602E+00                                      8.38E+01             
                           889.28-1.160E+00 ?(  3.708E+00 9.52E+01 1.00E+02 G  
                          1120.55-1.550E-01 +   3.929E+00 7.27E+02 1.00E+02 G  
 
CR-51    F   4.9269E+00                                      2.77E+01             
                           320.08 4.927E+00 &(  1.749E+01 1.06E+02 9.94E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:02 AMPage  9
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191208.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
MN-54    C   5.0613E-01                                      3.12E+02             
                           834.85 5.061E-01 ?(P 1.723E+00 1.43E+02 1.00E+02 G  
 
FE-59    F   1.6682E+00                                      4.45E+01             
                          1099.25 1.668E+00 &(  1.118E+00 3.02E+01 5.65E+01 G  
                          1291.60 2.272E-01 -   4.850E+00 9.15E+02 4.32E+01 G  
 
Co-56    C   6.4215E-01                                      7.73E+01             
                           846.77 4.591E-02 ?(  1.167E+00 9.80E+02 9.99E+01 G  
                          1238.28 1.544E+00 ?(P 3.068E+00 8.99E+01 6.61E+01 G  
                          1037.84-2.532E+00 + P 1.372E+01 1.42E+02 1.41E+01 G  
                          1771.35-5.516E-01 %   2.495E+01 1.25E+03 1.55E+01  A 
 
CO-57    C   3.6818E-01                                      2.72E+02             
                           122.06 3.682E-01 &(  1.194E+00 9.70E+01 8.56E+01 G  
                           136.47-4.277E+00 +   1.804E+01 1.27E+02 1.07E+01 G  
 
CO-58    C  -2.4466E-01                                      7.09E+01             
                           810.78-2.447E-01 ?(  2.114E+00 2.45E+02 9.95E+01 G  
 
CO-60    F   4.5106E-01                                      1.93E+03             
                          1332.50 3.964E-01 ?(P 1.835E+00 1.97E+02 1.00E+02 G  
                          1173.24 5.058E-01 ?(P 1.239E+00 9.96E+01 9.99E+01 G  
 
ZN-65    F  -2.0491E+00                                      2.44E+02             
                          1115.55-2.049E+00  (  8.241E+00 1.19E+02 5.06E+01 G  
 
NB-94    I   3.4424E-01                                      7.41E+06             
                           702.63 3.595E-01  (P 1.821E+00 2.06E+02 9.79E+01 G  
                           871.10 3.293E-01 ?(  1.779E+00 1.54E+02 9.99E+01 G  
 
ZR-95    I   3.8339E-01                                      6.40E+01             
                           756.73 3.834E-01 ?(  3.467E+00 3.65E+02 5.45E+01 G  
                           724.20-1.652E+00 &   6.246E+00 1.12E+02 4.42E+01 G  
 
NB-95    I  -8.5506E-01                                      6.40E+01             
                           765.79-8.551E-01 ?(  3.282E+00 1.14E+02 9.98E+01 G  
 
RU-103   I  -8.2396E-01                                      3.93E+01             
                           497.05-8.240E-01  (  1.939E+00 9.53E+01 9.09E+01 G  
                           610.30-1.254E+01 +   9.749E+01 2.31E+02 5.75E+00 GA 
 
RH-106   I  -7.8369E+00                                      3.74E+02             
                           621.92-7.837E+00 ?(  5.682E+01 2.16E+02 9.93E+00 G  
                          1050.36-1.192E+00 % P 7.484E+01 2.78E+03 1.56E+00 G  
                           511.86 1.370E+01 ?   1.078E+01 2.59E+01 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:02 AMPage 10
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191208.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C  -5.7903E-01                                      1.53E+05             
                           433.94-5.790E-01 &(P 1.744E+00 1.42E+02 9.05E+01 G  
                           722.94 0.000E+00 +   2.767E+00 1.00E+03 9.08E+01 G  
                           614.28-8.093E-01 +   6.189E+00 2.28E+02 8.98E+01 G  
 
AG-110M  F   1.7881E-01                                      2.50E+02             
                           884.68 0.000E+00 &(  4.309E+00 1.00E+03 7.27E+01 G  
                           657.76-4.709E-01 +   2.060E+00 1.27E+02 9.46E+01 G  
                           937.49-1.963E+00 +   5.971E+00 1.29E+02 3.44E+01 G  
                          1384.30 7.138E-01 ?(  5.770E+00 3.24E+02 2.43E+01 G  
                           763.94-5.718E+00 &   1.297E+01 6.85E+01 2.23E+01 G  
 
SN-113   F  -1.0123E+00                                      1.15E+02             
                           391.69-1.012E+00 ?(  3.880E+00 1.14E+02 6.40E+01 G  
 
SB-124   F  -6.0243E-01                                      6.02E+01             
                           602.73-6.024E-01  (P 3.877E+00 1.36E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.899E+00 1.00E+03 4.78E+01 G  
                           722.79-4.461E+00 +   2.446E+01 1.60E+02 1.08E+01 G  
 
SB-125   I   3.4169E+00                                      1.01E+03             
                           427.88 3.549E+00 ?(  3.095E+00 3.77E+01 2.96E+01 G  
                           600.50 5.665E+01 +   1.275E+01 9.60E+00 1.79E+01 G  
                           635.89-3.764E+00 - P 1.447E+01 1.78E+02 1.13E+01 G  
                           463.37 3.044E+00  (  1.961E+01 1.88E+02 1.05E+01 G  
 
I-131    I   7.5694E-01                                      8.02E+00             
                           364.48-2.361E-01 &(  1.454E+00 2.32E+02 8.17E+01 G  
                           284.30 1.397E+01  (P 1.830E+01 5.23E+01 6.14E+00 G  
                           636.97-2.017E+00 +   2.672E+01 3.76E+02 7.17E+00 G  
 
Gd-153   F  -4.7453E-01                                      2.42E+02             
                            97.50-4.745E-01 ?(  4.423E+00 2.76E+02 3.00E+01 G  
                           103.20-1.574E+00 +   6.557E+00 1.25E+02 2.18E+01 G  
 
Ga-68    C   6.0214E+00                                      4.71E-02             
                          1077.40 6.021E+00 ?(  6.250E+01 4.32E+02 3.30E+00 G  
 
Tc-99m   I  -4.5738E-01                                      2.51E-01             
                           140.51-4.574E-01 ?(  1.915E+00 1.25E+02 8.93E+01 G  
 
BA-133   F   2.1520E-01                                      3.85E+03             
                           356.00 2.152E-01 &(  4.782E+00 6.56E+02 6.20E+01 G  
                           302.85 0.000E+00 &   1.650E+01 1.00E+03 1.83E+01 G  
                           383.84-5.963E+00 +   2.530E+01 1.26E+02 8.94E+00 GA 
                            80.99-1.341E+00 + P 4.058E+00 8.82E+01 3.41E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:02 AMPage 11
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191208.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-134   I   8.0657E-01                                      7.54E+02             
                           795.87 7.003E-01 &(  2.745E+00 1.15E+02 8.55E+01 G  
                           604.71-7.306E-01 +   5.774E+00 2.35E+02 9.76E+01 G  
                           569.32 6.420E-01 ?(  9.332E+00 4.06E+02 1.54E+01 G  
                           801.95 2.144E+00 ?(  2.985E+01 3.98E+02 8.69E+00 G  
                           563.24-5.476E+00 + P 2.134E+01 2.03E+02 8.35E+00 G  
 
CS-137   I   4.8540E-01                                      1.10E+04             
                           661.66 4.854E-01 &(P 2.412E+00 1.45E+02 8.52E+01 G  
 
CE-139   F   3.2180E-01                                      1.38E+02             
                           165.85 3.218E-01 ?(  1.838E+00 1.70E+02 7.99E+01 G  
 
Ba-140   I  -1.7039E+00                                      1.28E+01             
                           537.26-1.704E+00  (P 6.803E+00 2.14E+02 2.44E+01 G  
                           162.66-6.464E+00 + P 2.318E+01 8.85E+01 6.22E+00 G  
                           304.85 0.000E+00 +   7.089E+01 1.00E+03 4.29E+00 G  
 
La-140   I   4.5880E-01                                      1.28E+01             
                          1596.21-1.098E+00 ?(P 3.077E+00 1.07E+02 9.54E+01 G  
                           487.02 3.810E-01 &   2.921E+00 2.98E+02 4.55E+01 G  
                           328.76 7.775E+00 *(P 4.981E+00 2.74E+01 2.03E+01 G  
                           815.77 0.000E+00 -   9.465E+00 1.00E+03 2.33E+01 G  
 
CE-141   I   7.7106E-01                                      3.25E+01             
                           145.44 7.711E-01 ?(  3.266E+00 1.27E+02 4.82E+01 G  
 
PM-144   C   5.9908E-01                                      3.63E+02             
                           696.54 5.991E-01  (P 1.461E+00 9.95E+01 9.90E+01 G  
                           618.06-7.618E-01 + P 5.564E+00 9.81E+01 9.91E+01 G  
 
EU-152   F   2.4098E-01                                      4.94E+03             
                           121.78-1.248E+00 &(  4.415E+00 1.06E+02 2.86E+01 G  
                           344.29 6.403E-02 %   1.005E+01 4.61E+03 2.65E+01 G  
                          1112.07-7.568E+00 +   3.224E+01 1.26E+02 1.36E+01 G  
                           778.92-1.488E+00 +   1.357E+01 3.79E+02 1.29E+01 G  
                           964.11 0.000E+00 +   2.076E+01 1.00E+03 1.46E+01 G  
                           244.69 5.855E+00  (P 4.575E+01 2.34E+02 7.58E+00 G  
                          1408.00 7.536E+00 ?   3.703E+00 2.58E+01 2.10E+01 GA 
 
EU-154   I   1.7010E+00                                      3.14E+03             
                           123.10 7.446E-01  (P 2.527E+00 1.01E+02 4.08E+01 G  
                          1274.54-2.951E+00 +   1.075E+01 1.07E+02 3.52E+01 G  
                           723.36 0.000E+00 &   1.244E+01 1.00E+03 2.02E+01 G  
                           873.23 4.354E+00 ?(  1.262E+01 8.52E+01 1.23E+01 G  
                          1004.77 5.237E-01 ?(  1.297E+01 6.89E+02 1.80E+01 G  
                           996.33 4.311E+00 ?(  1.308E+01 8.82E+01 1.06E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:02 AMPage 12
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191208.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I  -1.7350E+00                                      1.81E+03             
                           105.31-1.735E+00 ?(P 8.727E+00 6.87E+01 2.12E+01 G  
                            86.54-1.418E+00 }   7.854E+00 1.66E+02 3.07E+01 G  
 
HF-181   F   5.3483E-01                                      4.24E+01             
                           482.00 5.492E-01 ?(  1.943E+00 1.04E+02 8.05E+01 G  
                           133.02-5.077E-01 +   3.845E+00 2.25E+02 4.33E+01 G  
                           345.83 4.582E-01 &(P 9.248E+00 7.62E+02 1.51E+01 G  
                           136.30 0.000E+00 -   2.914E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F   2.2697E+00                                      1.14E+02             
                          1121.30 9.523E-07 %(  1.115E+01 3.34E+08 3.49E+01 G  
                          1221.41 5.548E+00  (  2.556E+00 2.50E+01 2.70E+01 G  
                          1189.05 1.695E+00  (  1.173E+01 2.90E+02 1.62E+01 G  
 
Hg-203   F  -2.6236E-01                                      4.66E+01             
                           279.20-2.624E-01 ?(  2.039E+00 2.28E+02 8.15E+01 G  
 
TL-208   N   1.0865E+01                                      6.98E+02             
                           583.02 1.086E+01  (P 1.189E+00 8.49E+00 8.45E+01 G  
                           277.28 1.617E+01 + P 1.421E+01 3.47E+01 6.31E+00 G  
                           860.56 2.191E+01 +   4.140E+00 1.60E+01 1.24E+01 G  
 
PM-146   C  -1.1611E-01                                      2.02E+03             
                           453.88-1.035E+00 &(P 2.514E+00 1.15E+02 6.50E+01 G  
                           747.16 6.431E-01 + P 4.864E+00 3.01E+02 3.40E+01 G  
                           735.72 2.537E+00 ?(P 6.102E+00 9.75E+01 2.25E+01 G  
 
Y-88     F  -7.7062E-03                                      1.07E+02             
                          1836.06-4.082E-01 ?(P 1.888E+00 2.21E+02 9.92E+01 G  
                           898.04 4.163E-01 ?(P 9.876E-01 9.55E+01 9.37E+01 G  
 
Cd-113m     -7.0835E+03                                      5.33E+03             
                           263.70-7.083E+03 &(  2.587E+04 1.09E+02 6.00E-03   K
 
Cf-251   T   7.3238E-02                                      3.28E+05             
                           176.60 7.324E-02 %(  6.637E+00 3.31E+03 1.70E+01 G  
                           227.00 2.067E+00 ?   1.827E+01 3.22E+02 6.30E+00 GA 
 
Cf-249   T   2.0619E-01                                      1.28E+05             
                           387.95 0.000E+00 ?(  3.600E+00 1.00E+03 6.60E+01 G  
                           333.44 1.084E+00 ?(  6.585E+00 2.28E+02 1.55E+01 G  
 
Sn-126      -5.5896E+00                                      3.65E+07             
                            87.57-6.639E-01 }   6.207E+00 2.80E+02 3.75E+01 GA 
                            64.28-5.590E+00 ?(  2.012E+01 1.08E+02 9.70E+00 G  
                            86.94 1.663E+01 }   1.193E+01 1.91E+01 9.04E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:02 AMPage 13
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191208.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-210   N   2.7350E+01                                      8.14E+03             
                            46.54 2.735E+01  (P 3.829E+01 5.43E+01 4.25E+00 G  
 
PB-212   N   2.9658E+01                                      6.98E+02             
                           238.63 2.966E+01  (P 2.162E+00 4.79E+00 4.33E+01 G  
                           300.03 3.325E+01 + P 2.917E+01 3.55E+01 3.28E+00 GA 
 
PB-214   N   2.3403E+01                                      5.84E+05             
                           351.93 2.252E+01  (P 2.442E+00 7.36E+00 3.76E+01 G  
                           295.09 2.512E+01  (P 3.799E+00 9.31E+00 1.93E+01 G  
                           242.00 2.904E+01 +   1.422E+01 1.75E+01 7.43E+00 GA 
 
BI-207   C   2.2375E-01                                      1.18E+04             
                          1063.66 2.238E-01 ?(  2.635E+00 4.97E+02 7.45E+01 G  
                           569.70 0.000E+00 -   1.530E+00 1.00E+03 9.77E+01 G  
 
BI-212   N   3.6910E+01                                      6.98E+02             
                           727.17 3.691E+01  (  5.914E+00 1.47E+01 7.55E+00 G  
                           785.42-5.696E+00 - P 1.491E+02 4.50E+02 1.28E+00 GA 
 
U-235    N  -2.3922E+00                                      2.57E+11             
                           143.79-2.392E+00 ?(P 1.572E+01 1.25E+02 1.10E+01 G  
                           205.33-3.378E+00 +   2.603E+01 2.84E+02 5.01E+00 G  
                           163.38-6.021E+00 &   2.955E+01 1.46E+02 5.08E+00 G  
                           185.72-7.030E-01 +   2.709E+00 1.15E+02 5.40E+01 GA 
 
BI-214   N   1.9336E+01                                      5.84E+05             
                           609.31 1.963E+01  (P 1.787E+00 8.06E+00 4.61E+01 G  
                          1120.29 3.539E+01 + P 4.249E+00 1.29E+01 1.51E+01 G  
                          1764.49 1.846E+01 ?(P 1.548E+01 3.04E+01 1.54E+01 G  
 
BI-210M  T   8.1875E-01                                      1.10E+09             
                           265.83 8.188E-01 ?(  2.813E+00 1.02E+02 5.00E+01 G  
                           304.90 0.000E+00 -   1.086E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   2.4352E+01                                      2.10E+03             
                           911.07 2.250E+01  (P 2.994E+00 1.15E+01 2.90E+01 G  
                           968.97 2.744E+01  (P 5.229E+00 1.44E+01 1.75E+01 G  
                           338.32 3.458E+01 + P 7.878E+00 1.21E+01 1.20E+01 G  
                            93.35 2.131E+00 -   4.066E+01 5.69E+02 5.56E+00 XA 
 
TH-227   N   4.3440E+00                                      7.95E+03             
                           256.24 5.758E+00 *(  1.583E+01 1.06E+02 7.00E+00 G  
                           235.97-2.921E+00 -   2.822E+01 2.89E+02 1.23E+01 G  
                            50.14 3.107E+00 ?(  2.044E+01 2.29E+02 8.00E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:02 AMPage 14
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191208.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-229   N   1.8310E+00                                      2.68E+06             
                           193.51 1.831E+00 ?(  2.648E+01 5.29E+02 4.40E+00 G  
                           210.85-1.344E+01 + P 5.086E+01 9.29E+01 2.99E+00 G  
 
TH-234   N   1.9916E+01                                      1.63E+12             
                            92.59 1.480E+01  (P 1.924E+01 4.04E+01 5.58E+00 G  
                            63.29 2.742E+01  (P 3.135E+01 3.60E+01 3.81E+00 G  
 
PA-231   N  -1.6268E+00                                      1.20E+07             
                           302.65-1.627E+00 &(  1.051E+02 1.91E+03 2.88E+00 G  
                           300.07-1.948E+01 +   1.263E+02 1.93E+02 2.46E+00 G  
 
PA-233   C   1.2503E+00                                      7.82E+08             
                           312.01 1.250E+00 &(  8.183E+00 1.95E+02 3.60E+01 G  
                           300.18-7.730E+00 +   4.933E+01 1.90E+02 6.20E+00 G  
 
PA-234   N   9.5129E-01                                      1.63E+12             
                           131.29-2.098E+00 ?(  8.978E+00 1.28E+02 1.80E+01 G  
                           946.02 5.047E+00 &(P 4.154E+00 3.37E+01 1.34E+01 G  
                           569.47-2.007E-01 %   1.831E+01 2.53E+03 8.20E+00 G  
                           883.24-2.117E+00 +   3.202E+01 4.34E+02 9.60E+00 G  
                           880.53-1.559E+01 +   4.671E+01 8.91E+01 6.00E+00 GA 
 
PA-234M  N   1.3619E+02                                      1.63E+12             
                          1001.00 5.168E+01 ?(P 2.030E+02 1.13E+02 8.37E-01 G  
                           766.41 3.768E+02 ?(  1.080E+03 8.57E+01 2.94E-01 G  
 
AM-241   T  -1.1820E+00                                      1.58E+05             
                            59.54-1.182E+00 ?(P 4.803E+00 1.06E+02 3.59E+01 G  
 
Ir-192   F   2.7729E-01                                      7.40E+01             
                           316.49-6.243E-01 ?(  2.145E+00 1.02E+02 8.70E+01 G  
                           468.06 1.080E+00 @(  3.873E+00 1.06E+02 5.18E+01 G  
                           308.44 1.440E+00 ?(  8.957E+00 1.85E+02 3.18E+01 G  
 
Cs-136   F   4.9191E-01                                      1.30E+01             
                           818.50 1.561E-01 ?(  2.226E+00 4.03E+02 1.00E+02 G  
                          1048.07 5.976E-01 ?(  1.351E+00 6.85E+01 8.00E+01 G  
                           340.57 1.028E+00 ?(  5.483E+00 1.59E+02 4.69E+01 G  
 
Np-239   T   1.5137E+00                                      2.36E+00             
                           103.70-1.187E+00 +   5.780E+00 1.45E+02 2.40E+01 X  
                           106.13 1.514E+00 ?(  7.770E+00 1.54E+02 2.27E+01 G  
                            99.50 1.667E+00 ?   8.252E+00 1.47E+02 1.50E+01 X  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:02 AMPage 15
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191208.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Nd-147       3.5832E-01                                      1.11E+01             
                           531.00 3.583E-01 %(  1.153E+01 1.24E+03 1.30E+01 G  
                            91.10 8.540E-07 %   8.032E+00 2.80E+08 2.83E+01 G  
 
Kr-85    I   5.7979E+01                                      3.92E+03             
                           513.98 5.798E+01 ?(  6.292E+02 3.17E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       147.         9.     0.005   229.20   3.107E+00   
 AM-241      59.54       265.       -19.    -0.011   106.39  -1.182E+00  P
 BA-133      80.99       294.       -27.    -0.015    88.24  -1.341E+00  P
 EU-155      86.54       987.       -27.    -0.015   166.18  -1.418E+00   
 Gd-153      97.50       315.        -9.    -0.005   275.87  -4.745E-01   
 Np-239      99.50       275.        16.     0.009   147.22   1.667E+00   
 Gd-153     103.20       375.       -22.    -0.012   124.54  -1.574E+00   
 Np-239     103.70       353.       -19.    -0.010   145.22  -1.187E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:02 AMPage 16
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191208.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-155     105.31       639.       -24.    -0.013    68.70  -1.735E+00  P
 Np-239     106.13       580.        22.     0.012   153.57   1.514E+00   
 EU-152     121.78       285.       -23.    -0.013   105.88  -1.248E+00   
 CO-57      122.06       184.        20.     0.011    96.98   3.682E-01   
 EU-154     123.10       186.        20.     0.011   101.36   7.446E-01  P
 PA-234     131.29       455.       -24.    -0.013   128.09  -2.098E+00   
 HF-181     133.02       479.       -14.    -0.008   225.48  -5.077E-01   
 CO-57      136.47       632.       -28.    -0.016   126.50  -4.277E+00   
 Tc-99m     140.51       452.       -24.    -0.013   125.32  -4.574E-01   
 U-235      143.79       478.       -16.    -0.009   125.14  -2.392E+00  P
 CE-141     145.44       392.        22.     0.012   126.66   7.711E-01   
 Ba-140     162.66       281.       -23.    -0.013    88.47  -6.464E+00  P
 U-235      163.38       303.       -17.    -0.009   146.12  -6.021E+00   
 CE-139     165.85       296.        14.     0.008   169.70   3.218E-01   
 U-235      185.72       242.       -20.    -0.011   114.96  -7.030E-01   
 TH-229     193.51       140.         4.     0.002   528.76   1.831E+00   
 U-235      205.33       160.        -8.    -0.004   283.58  -3.378E+00   
 TH-229     210.85       211.       -19.    -0.010    92.88  -1.344E+01  P
 Cf-251     227.00       103.         6.     0.003   321.97   2.067E+00   
 TH-227     235.97       949.       -15.    -0.008   288.94  -2.921E+00   
 EU-152     244.69       891.        18.     0.010   233.80   5.855E+00  P
 TH-227     256.24        77.        16.     0.009   106.49   5.758E+00   
 Cd-113m    263.70       149.       -16.    -0.009   108.66  -7.083E+03   
 BI-210M    265.83       120.        16.     0.009   102.17   8.188E-01   
 Hg-203     279.20       156.        -8.    -0.004   228.19  -2.624E-01   
 TL-210     296.00       520.       -16.    -0.009   197.30  -5.973E-01   
 PA-231     300.07       504.       -17.    -0.009   193.44  -1.948E+01   
 PA-233     300.18       487.       -17.    -0.009   190.29  -7.730E+00   
 Ir-192     308.44       400.        15.     0.009   185.16   1.440E+00   
 PA-233     312.01       422.        15.     0.008   194.87   1.250E+00   
 Ir-192     316.49       160.       -18.    -0.010   102.42  -6.243E-01   
 CR-51      320.08       135.        16.     0.009   105.58   4.927E+00   
 La-140     328.76        40.        51.     0.028    27.44   7.775E+00  P
 Cf-249     333.44        40.         5.     0.003   227.67   1.084E+00   
 Cs-136     340.57       274.        15.     0.008   158.56   1.028E+00   
 HF-181     345.83        74.         2.     0.001   762.18   4.582E-01  P
 BA-133     356.00       342.         4.     0.002   655.74   2.152E-01   
 BA-133     383.84       171.       -15.    -0.008   125.96  -5.963E+00   
 SN-113     391.69       200.       -18.    -0.010   114.19  -1.012E+00   
 AG-108M    433.94        64.       -13.    -0.007   141.80  -5.790E-01  P
 PM-146     453.88        64.       -16.    -0.009   114.72  -1.035E+00  P
 Ir-192     468.06        94.        13.     0.007   106.24   1.080E+00   
 BE-7       477.59        36.        10.     0.006    88.44   4.156E+00   
 HF-181     482.00        52.        10.     0.006   104.13   5.492E-01   
 La-140     487.02        36.         4.     0.002   297.91   3.810E-01   
 RU-103     497.05        64.       -17.    -0.009    95.32  -8.240E-01   
 RH-106     511.86        93.        61.     0.034    25.92   1.370E+01   
 Kr-85      513.98       150.         6.     0.003   317.27   5.798E+01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:02 AMPage 17
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191208.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ba-140     537.26        49.        -9.    -0.005   214.29  -1.704E+00  P
 SB-124     602.73       231.       -11.    -0.006   135.62  -6.024E-01  P
 RU-103     610.30       502.       -14.    -0.008   231.47  -1.254E+01   
 AG-108M    614.28       488.       -14.    -0.008   227.72  -8.093E-01   
 PM-144     618.06       475.       -14.    -0.008    98.08  -7.618E-01  P
 RH-106     621.92       493.       -15.    -0.008   216.01  -7.837E+00   
 AG-110M    657.76        48.        -8.    -0.004   127.48  -4.709E-01   
 CS-137     661.66        53.         7.     0.004   144.96   4.854E-01  P
 PM-144     696.54        22.        10.     0.006    99.50   5.991E-01  P
 NB-94      702.63        35.         6.     0.003   205.68   3.595E-01  P
 SB-124     722.79        78.        -8.    -0.004   160.08  -4.461E+00   
 ZR-95      724.20        85.       -12.    -0.007   111.71  -1.652E+00   
 PM-146     735.72        18.         9.     0.005    97.54   2.537E+00  P
 PM-146     747.16        26.         4.     0.002   301.12   6.431E-01  P
 ZR-95      756.73        35.         3.     0.002   364.69   3.834E-01   
 AG-110M    763.94        85.       -20.    -0.011    68.46  -5.718E+00   
 NB-95      765.79       111.       -13.    -0.007   113.71  -8.551E-01   
 PA-234M    766.41       104.        17.     0.010    85.69   3.768E+02   
 EU-152     778.92        28.        -3.    -0.002   378.59  -1.488E+00   
 CO-58      810.78        39.        -4.    -0.002   245.45  -2.447E-01   
 Cs-136     818.50        43.         2.     0.001   402.80   1.561E-01   
 MN-54      834.85        24.         7.     0.004   142.86   5.061E-01  P
 Co-56      846.77         9.         1.     0.000   979.80   4.591E-02   
 NB-94      871.10        23.         5.     0.003   153.53   3.293E-01   
 EU-154     873.23        17.         8.     0.004    85.23   4.354E+00   
 PA-234     880.53        62.       -13.    -0.007    89.06  -1.559E+01   
 PA-234     883.24        75.        -3.    -0.002   434.19  -2.117E+00   
 Sc-46      889.28       110.       -16.    -0.009    95.20  -1.160E+00   
 Y-88       898.04         5.         5.     0.003    95.46   4.163E-01  P
 AG-110M    937.49        28.        -9.    -0.005   129.10  -1.963E+00   
 PA-234     946.02         0.         9.     0.005    33.71   5.047E+00  P
 EU-154     996.33        10.         6.     0.003    88.25   4.311E+00   
 PA-234M   1001.00        16.         5.     0.003   112.76   5.168E+01  P
 EU-154    1004.77        33.         1.     0.001   688.56   5.237E-01   
 Co-56     1037.84        20.        -4.    -0.002   142.10  -2.532E+00  P
 Cs-136    1048.07         5.         6.     0.003    68.46   5.976E-01   
 BI-207    1063.66        20.         2.     0.001   496.66   2.238E-01   
 Ga-68     1077.40        15.         2.     0.001   431.57   6.021E+00   
 EU-152    1112.07       107.       -12.    -0.007   125.76  -7.568E+00   
 ZN-65     1115.55        95.       -12.    -0.007   118.74  -2.049E+00   
 Sc-46     1120.55        83.        -2.    -0.001   726.61  -1.550E-01   
 CO-60     1173.24         6.         6.     0.003    99.57   5.058E-01  P
 Ta-182    1189.05        15.         3.     0.002   289.64   1.695E+00   
 Ta-182    1221.41         0.        16.     0.009    25.00   5.548E+00   
 Co-56     1238.28        16.        11.     0.006    89.87   1.544E+00  P
 NA-22     1274.53        43.       -18.    -0.010    56.57  -1.745E+00   
 EU-154    1274.54        61.       -11.    -0.006   107.36  -2.951E+00   
 TL-210    1313.00        11.        -4.    -0.002   209.09  -1.737E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:02 AMPage 18
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191208.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CO-60     1332.50        11.         4.     0.002   196.74   3.964E-01  P
 AG-110M   1384.30         5.         2.     0.001   324.35   7.138E-01   
 EU-152    1408.00         0.        15.     0.008    25.82   7.536E+00   
 La-140    1596.21        23.        -9.    -0.005   106.96  -1.098E+00  P
 Y-88      1836.06         6.        -3.    -0.002   221.47  -4.082E-01  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    4.1561E+00    4.1562E+00    8.844E+01%                1.24E+01
 NA-22  #A   -1.7446E+00   -1.7446E+00    5.657E+01%                3.22E+00
 K-40         8.5397E+01    8.5397E+01    1.137E+01%                1.14E+01
 Sc-46  #A   -1.1602E+00   -1.1602E+00    9.520E+01%                3.71E+00
 CR-51  #A    4.9268E+00    4.9269E+00    1.056E+02%                1.75E+01
 MN-54  #A    5.0613E-01    5.0613E-01    1.429E+02%                1.72E+00
 FE-59  #     1.6682E+00    1.6682E+00    3.015E+01%                1.12E+00
 Co-56  #A    6.4214E-01    6.4215E-01    8.987E+01%                1.17E+00
 CO-57  #A    3.6818E-01    3.6818E-01    9.698E+01%                1.19E+00
 CO-58  #A   -2.4466E-01   -2.4466E-01    2.455E+02%                2.11E+00
 CO-60  #A    4.5106E-01    4.5106E-01    9.957E+01%                1.84E+00
 ZN-65  #A   -2.0491E+00   -2.0491E+00    1.187E+02%                8.24E+00
 NB-94  #A    3.4424E-01    3.4424E-01    1.283E+02%                1.82E+00
 ZR-95  #A    3.8338E-01    3.8339E-01    3.647E+02%                3.47E+00
 NB-95  #A   -8.5505E-01   -8.5506E-01    1.137E+02%                3.28E+00
 RU-103 #A   -8.2395E-01   -8.2396E-01    9.532E+01%                1.94E+00
 RH-106 #A   -7.8369E+00   -7.8369E+00    2.160E+02%                5.68E+01
 AG-108M#A   -5.7903E-01   -5.7903E-01    1.418E+02%                1.74E+00
 AG-110M#A    1.7881E-01    1.7881E-01    3.243E+02%                4.31E+00
 SN-113 #A   -1.0123E+00   -1.0123E+00    1.142E+02%                3.88E+00
 SB-124 #A   -6.0242E-01   -6.0243E-01    1.356E+02%                3.88E+00
 SB-125 #     3.4169E+00    3.4169E+00    3.771E+01%                3.10E+00
 I-131   A    7.5687E-01    7.5694E-01    5.228E+01%                1.45E+00
 Gd-153 #A   -4.7453E-01   -4.7453E-01    2.759E+02%                4.42E+00
 Ga-68  #A    5.9328E+00    6.0214E+00    4.316E+02%                6.25E+01
 Tc-99m #A   -4.5611E-01   -4.5738E-01    1.253E+02%                1.91E+00
 BA-133 #A    2.1520E-01    2.1520E-01    6.557E+02%                4.78E+00
 CS-134 #A    8.0657E-01    8.0657E-01    1.148E+02%                2.75E+00
 CS-137 #A    4.8540E-01    4.8540E-01    1.450E+02%                2.41E+00
 CE-139 #A    3.2180E-01    3.2180E-01    1.697E+02%                1.84E+00
 Ba-140 #A   -1.7038E+00   -1.7039E+00    2.143E+02%                6.80E+00
 La-140 #A    4.5877E-01    4.5880E-01    2.744E+01%                3.08E+00
 CE-141 #A    7.7104E-01    7.7106E-01    1.267E+02%                3.27E+00
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.52E+01
 PM-144 #A    5.9908E-01    5.9908E-01    9.950E+01%                1.46E+00

                                 (Page 20 of 22)

Page 1521 of 1906



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:02 AMPage 19
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191208.An1             
                                                                                 
 EU-152 #A    2.4098E-01    2.4098E-01    1.059E+02%                4.42E+00
 EU-154 #A    1.7010E+00    1.7010E+00    8.523E+01%                2.53E+00
 EU-155 #A   -1.7350E+00   -1.7350E+00    6.870E+01%                8.73E+00
 HF-181 #A    5.3482E-01    5.3483E-01    1.041E+02%                1.94E+00
 Ta-182 #A    2.2697E+00    2.2697E+00    2.500E+01%                1.11E+01
 Hg-203 #A   -2.6236E-01   -2.6236E-01    2.282E+02%                2.04E+00
 TL-208       1.0865E+01    1.0865E+01    8.491E+00%                1.19E+00
 PM-146 #A   -1.1611E-01   -1.1611E-01    7.529E+01%                2.51E+00
 Y-88   #A   -7.7061E-03   -7.7062E-03    9.546E+01%                1.89E+00
 Cd-113m#A   -7.0835E+03   -7.0835E+03    1.087E+02%                2.59E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.08E+01
 Cf-251 #A    7.3238E-02    7.3238E-02    3.308E+03%                6.64E+00
 Cf-249 #A    2.0619E-01    2.0619E-01    2.277E+02%                3.60E+00
 Sn-126  A   -5.5896E+00   -5.5896E+00    1.079E+02%                2.01E+01
 PB-210 #A    2.7350E+01    2.7350E+01    5.432E+01%                3.83E+01
 PB-212       2.9658E+01    2.9658E+01    4.788E+00%                2.16E+00
 PB-214       2.3403E+01    2.3403E+01    5.933E+00%                2.44E+00
 BI-207 #A    2.2375E-01    2.2375E-01    4.967E+02%                2.63E+00
 BI-212       3.6910E+01    3.6910E+01    1.474E+01%                5.91E+00
 U-235  #A   -2.3922E+00   -2.3922E+00    1.251E+02%                1.57E+01
 BI-214       1.9336E+01    1.9336E+01    8.063E+00%                1.79E+00
 BI-210M#A    8.1875E-01    8.1875E-01    1.022E+02%                2.81E+00
 AC-228       2.4352E+01    2.4352E+01    9.211E+00%                2.99E+00
 TH-227 #A    4.3440E+00    4.3440E+00    1.065E+02%                1.58E+01
 TH-229 #A    1.8310E+00    1.8310E+00    5.288E+02%                2.65E+01
 TH-234       1.9916E+01    1.9916E+01    2.707E+01%                1.92E+01
 PA-231 #A   -1.6268E+00   -1.6268E+00    1.912E+03%                1.05E+02
 PA-233 #A    1.2503E+00    1.2503E+00    1.949E+02%                8.18E+00
 PA-234 #A    9.5129E-01    9.5129E-01    3.371E+01%                8.98E+00
 PA-234M#A    1.3619E+02    1.3619E+02    7.081E+01%                2.03E+02
 AM-241 #A   -1.1820E+00   -1.1820E+00    1.064E+02%                4.80E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.87E+01
 Ir-192 #A    2.7729E-01    2.7729E-01    7.892E+01%                2.14E+00
 Cs-136 #A    4.9188E-01    4.9191E-01    6.846E+01%                2.23E+00
 Np-239 #A    1.5132E+00    1.5137E+00    1.536E+02%                7.77E+00
 Nd-147 #A    3.5830E-01    3.5832E-01    1.242E+03%                1.15E+01
 TL-210 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.57E+00
 Kr-85  #A    5.7979E+01    5.7979E+01    3.173E+02%                6.29E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:02 AMPage 20
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191208.An1             
                                                                                 
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.8 keV)     2.772E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.8 keV) 2.7718652E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 2_Gamma_20191106 
-----------------------------------------------------------------------------                      
   Sample Description: 430266_Gamma_160-34268-A-11-B 
             Detector: Detector # 2       
             Batch ID: 430266                 
    Work Order Number: Gamma   
           Lot Number: 160-34268-A-11-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 09:12        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 09:12:29     Real Time: 1805   sec
        Analysis Time: 6/20/2019 09:43        Dead Time: 0.27   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 2_Soil_TunaCan.Clb
  Efficiency Cal Desc: 2_Soil_TunaCan_101407
  Efficiency Cal Date: 4/20/2018 13:56
      Energy Cal Date: 4/20/2018 13:54                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 2_2019-06-08_1441.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       3.436E+00          145.2     4.988E+00    4.991E+00    1.699E+01
NA-22      5.269E-01           66.8     3.518E-01    3.528E-01    1.155E+00
K-40       1.054E+02            9.7     1.019E+01    1.150E+01    1.007E+01
Sc-46     -7.365E-01          112.7     8.298E-01    8.307E-01    2.813E+00
CR-51      4.601E+00          106.3     4.890E+00    4.896E+00    1.641E+01
MN-54      2.571E-02         2678.6     6.887E-01    6.887E-01    1.738E+00
FE-59      9.907E-01           98.2     9.726E-01    9.738E-01    2.385E+00
Co-56      1.582E+00           32.3     5.115E-01    5.178E-01    1.511E+00
CO-57     -4.507E-01          106.6     4.805E-01    4.811E-01    1.601E+00
CO-58     -3.452E-01          125.5     4.334E-01    4.338E-01    2.299E+00
CO-60      8.547E-02          113.1     9.669E-02    9.678E-02    1.902E+00
ZN-65      0.000E+00         1.#INF     7.249E-01    7.249E-01    6.656E+00
NB-94     -3.587E-01          171.9     6.167E-01    6.170E-01    1.876E+00
ZR-95     -2.060E-01          641.3     1.321E+00    1.321E+00    3.277E+00
NB-95     -1.395E+00           76.6     1.068E+00    1.071E+00    3.550E+00
RU-103     4.270E-02         1519.9     6.491E-01    6.491E-01    1.657E+00
RH-106     3.446E+00          141.1     4.863E+00    4.866E+00    4.629E+01
AG-108M   -5.722E-01           83.9     4.800E-01    4.809E-01    1.644E+00
AG-110M    4.973E-01           99.7     4.958E-01    4.964E-01    2.782E+00
SN-113    -4.925E-01          179.4     8.834E-01    8.838E-01    2.998E+00
SB-124    -7.734E-01          192.1     1.485E+00    1.486E+00    4.982E+00
SB-125     2.430E+00           27.1     6.589E-01    6.702E-01    5.078E+00
I-131      1.045E+00           43.2     4.516E-01    4.547E-01    1.119E+00
Gd-153     1.177E+00          143.4     1.688E+00    1.690E+00    5.631E+00
Ga-68      2.237E+01          115.3     2.579E+01    2.582E+01    6.132E+01
Tc-99m     4.723E-01           94.0     4.441E-01    4.450E-01    1.478E+00
BA-133    -1.737E-01          129.3     2.247E-01    2.248E-01    4.853E+00
CS-134     6.027E-01          184.2     1.110E+00    1.111E+00    3.004E+00
CS-137     6.548E-01           94.0     6.156E-01    6.165E-01    2.082E+00
CE-139    -4.896E-01          107.8     5.279E-01    5.285E-01    1.762E+00
Ba-140     1.159E+00           87.5     1.014E+00    1.016E+00    6.238E+00
La-140    -6.567E-01          130.7     8.580E-01    8.587E-01    2.751E+00
CE-141    -5.987E-01          149.0     8.919E-01    8.924E-01    2.985E+00
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CE-144     0.000E+00         1.#INF     9.454E-01    9.454E-01    1.392E+01
PM-144    -8.024E-03         7536.3     6.047E-01    6.047E-01    1.682E+00
EU-152     9.740E-01          100.0     9.744E-01    9.757E-01    4.646E+00
EU-154     6.845E-01          110.6     7.567E-01    7.575E-01    3.067E+00
EU-155     0.000E+00         1.#INF     1.182E+00    1.182E+00    8.091E+00
HF-181     5.761E-01          101.3     5.838E-01    5.845E-01    1.973E+00
Ta-182     2.138E+00          126.5     2.706E+00    2.708E+00    9.227E+00
Hg-203    -5.954E-01          105.1     6.260E-01    6.267E-01    2.094E+00
TL-208     1.094E+01            8.1     8.848E-01    1.045E+00    1.201E+00
PM-146     9.898E-01           50.6     5.005E-01    5.029E-01    2.134E+00
Y-88      -8.258E-01          117.6     9.712E-01    9.723E-01    2.330E+00
Cd-113m   -3.784E+03          178.6     6.756E+03    6.759E+03    2.290E+04
Cd-109     0.000E+00         1.#INF     2.025E+01    2.025E+01    6.769E+01
Cf-251    -3.063E-01          724.9     2.220E+00    2.220E+00    6.046E+00
Cf-249     8.458E-01           93.9     7.945E-01    7.957E-01    2.591E+00
Sn-126     5.339E+00          105.9     5.652E+00    5.660E+00    1.882E+01
PB-210     4.052E+00          297.2     1.204E+01    1.205E+01    3.788E+01
PB-212     2.995E+01            4.5     1.338E+00    2.057E+00    2.259E+00
PB-214     2.422E+01            6.1     1.488E+00    1.930E+00    2.847E+00
BI-207     1.366E-01          762.9     1.042E+00    1.042E+00    2.555E+00
BI-212     9.029E+00           95.8     8.654E+00    8.666E+00    2.919E+01
U-235      2.285E+00          160.9     3.676E+00    3.678E+00    1.232E+01
BI-214     2.622E+01            8.4     2.214E+00    2.585E+00    3.008E+00
BI-210M    5.127E-01          202.9     1.040E+00    1.041E+00    2.849E+00
AC-228     3.457E+01            6.6     2.288E+00    2.882E+00    2.760E+00
TH-227     3.290E+00          112.2     3.690E+00    3.694E+00    1.477E+01
TH-229    -8.661E+00          129.4     1.121E+01    1.122E+01    2.363E+01
TH-234     1.617E+01           37.3     6.030E+00    6.097E+00    2.077E+01
PA-231    -1.570E+01          193.2     3.033E+01    3.034E+01    1.015E+02
PA-233     1.086E+00          213.0     2.313E+00    2.313E+00    7.755E+00
PA-234     2.221E+00          115.4     2.564E+00    2.566E+00    8.302E+00
PA-234M    1.016E+02           89.1     9.057E+01    9.072E+01    3.653E+02
AM-241    -8.461E-01          200.3     1.695E+00    1.695E+00    4.542E+00
Np-237     5.082E-01         1180.3     5.998E+00    5.998E+00    2.003E+01
Ir-192     3.175E-02          101.3     3.216E-02    3.221E-02    1.960E+00
Cs-136     8.657E-02          160.5     1.389E-01    1.390E-01    1.588E+00
Np-239     3.847E-01          571.4     2.198E+00    2.198E+00    7.383E+00
Nd-147     0.000E+00         1.#INF     1.344E+00    1.344E+00    9.718E+00
TL-210     7.131E-01           85.0     6.060E-01    6.073E-01    2.039E+00
Kr-85      0.000E+00         1.#INF     2.942E+01    2.942E+01    5.888E+02
-----------------------------------------------------------------------------
Total      4.301E+02

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:05 AMPage  1
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191106.An1             
                                                                                 
 Sample description                                             
      430266_Gamma_160-34268-A-11-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det2\2_Gamma_20191106.An1

 Acquisition information
        Start time:                 6/20/2019 9:12:29 AM
        Live time:               1800
        Real time:               1805
        Dead time:                  0.27 %
        Detector ID:                    2

 Detector system                                                
      Ge 2 SN/164                                                     
                                                                      

 Calibration
        Filename:                   2_Soil_TunaCan.Clb
      2_Soil_TunaCan_101407                                           
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 1:54:10 PM
             Zero offset:           0.101 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -4.975E-09 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 1:56:20 PM
             Type:                  Polynomial
             Uncertainty:           1.003 %
             Coefficients:         -0.414971  -4.933446   0.551852
                                   -0.058768   0.002630  -0.000046

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  2000.01keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:05 AMPage  2
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191106.An1             
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 9:12:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       2_2019-06-08_1441.PBC
                                                 6/8/2019 2:41:26 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   31 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.2712

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.57        6. 297.23   0.52  1.827E-02    46.54   4.250    PBC<MDA PB210 
    50.14        6. 476.98   0.84  2.273E-02    50.14   8.000    PBC<MDA TH227 
    63.21       56.  41.98   0.85  3.262E-02    63.29   3.810    PBC<MDA TH234 
    64.21       31. 105.86   0.85  3.313E-02    64.28   9.700    PBC<MDA Sn126 
    74.80      255.  11.06   0.86  3.744E-02
    77.21      462.   6.73   0.86  3.820E-02
    80.99       30. 190.20   0.86  3.924E-02    80.99  34.060    PBC<MDA BA133 
    84.64       35.  62.76   0.86  4.009E-02
    87.34      119.  19.91   0.87  4.062E-02    86.49  13.100  1.246E+01 Np237 
                                                86.54  30.700  5.316E+00 EU155 
                                                86.94   9.040  1.802E+01 Sn126 
                                                87.57  37.500    PBC<MDA Sn126 
                                                88.04   3.790  4.277E+01 Cd109 
    89.94       83.  25.78   0.87  4.106E-02
    93.04      143.  16.26   0.87  4.150E-02    92.59   5.584  2.632E+01 TH234 
                                                93.35   5.561  3.435E+01 AC228 
    97.50       27. 143.43   0.87  4.197E-02    97.50  30.000    PBC<MDA Gd153 
    99.50       12. 332.54   0.88  4.213E-02    99.50  15.000    PBC<MDA Np239 
   106.13        7. 571.44   0.88  4.242E-02   106.13  22.700    PBC<MDA Np239 
   123.10       10. 275.35   0.90  4.194E-02   123.10  40.790    PBC<MDA EU154 
   131.29       27. 125.00   0.90  4.126E-02   131.29  18.000    PBC<MDA PA234 
   133.02        4. 768.82   0.90  4.110E-02   133.02  43.300    PBC<MDA HF181 
   140.51       30.  94.03   0.91  4.029E-02   140.51  89.300    PBC<MDA Tc99m 
   143.79       18. 160.89   0.91  3.990E-02   143.79  10.960    PBC<MDA U235  
   162.66       28.  90.04   0.93  3.746E-02   162.66   6.220    PBC<MDA Ba140 
   186.12      152.  16.61   0.69  3.429E-02   185.72  54.000  4.111E+00 U235  
   227.00        9. 257.06   0.98  2.931E-02   227.00   6.300    PBC<MDA Cf251 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:05 AMPage  3
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191106.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   235.97       20. 236.15   0.99  2.836E-02   235.97  12.300    PBC<MDA TH227 
   238.72      660.   4.76   0.98  2.807E-02   238.63  43.300  3.014E+01 PB212 
   242.09      128.  15.14   0.99  2.774E-02   242.00   7.430  3.445E+01 PB214 
   244.69       20. 239.75   0.99  2.747E-02   244.69   7.580    PBC<MDA EU152 
   256.24       17. 112.15   1.00  2.637E-02   256.24   7.000    PBC<MDA TH227 
   277.30       66.  29.43   1.02  2.455E-02   277.28   6.310  2.358E+01 TL208 
   295.39      208.   9.67   1.13  2.316E-02   295.09  19.300  2.589E+01 PB214 
                                               296.00  79.000  6.343E+00 TL210 
   300.30       64.  25.00   0.75  2.283E-02   300.03   3.280  4.749E+01 PB212 
                                               300.07   2.460  6.333E+01 PA231 
                                               300.18   6.200  2.513E+01 PA233 
   302.85       16. 197.00   1.04  2.263E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  2.165E+00 BA133 
   304.85       16. 199.81   1.04  2.249E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.428E+00 BI210M
   304.90       16. 202.88   1.04  2.249E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.428E+00 BI210M
   308.44        7. 510.48   1.04  2.225E-02   308.44  31.750    PBC<MDA Ir192 
   312.01       15. 212.97   1.05  2.201E-02   312.01  36.000    PBC<MDA PA233 
   320.08       18. 106.28   1.05  2.149E-02   320.08   9.940    PBC<MDA CR51  
   328.76        5. 367.83   1.06  2.096E-02   328.76  20.300    PBC<MDA La140 
   333.44       10. 142.12   1.06  2.069E-02   333.44  15.510    PBC<MDA Cf249 
   338.67      169.   9.85   0.62  2.039E-02   338.32  12.010  3.822E+01 AC228 
   340.57       13. 181.18   1.07  2.028E-02   340.57  46.900    PBC<MDA Cs136 
   344.29       13. 184.75   1.07  2.008E-02   344.29  26.500    PBC<MDA EU152 
   352.00      311.   7.59   0.98  1.967E-02   351.93  37.600  2.336E+01 PB214 
   364.48       29.  43.21   1.09  1.904E-02   364.48  81.700    PBC<MDA I131  
   383.84       13. 116.95   1.10  1.814E-02   383.84   8.940    PBC<MDA BA133 
   387.95       13. 122.88   1.11  1.796E-02   387.95  66.000    PBC<MDA Cf249 
   463.37       36.  27.12   1.16  1.525E-02   463.37  10.470  1.253E+01 SB125 
   468.06       11. 126.24   1.17  1.511E-02   468.06  51.750    PBC<MDA Ir192 
   477.60       10. 145.18   1.17  1.484E-02   477.60  10.520    PBC<MDA BE7   
   482.00       12. 101.33   1.18  1.472E-02   482.00  80.500    PBC<MDA HF181 
   511.86       96.  16.27   2.45  1.394E-02   511.86  20.000  1.907E+01 RH106 
   583.42      211.   7.84   1.09  1.241E-02   583.02  84.500  1.094E+01 TL208 
   609.52      247.   8.44   1.29  1.194E-02   609.31  46.090  2.495E+01 BI214 
                                               610.30   5.750  2.003E+02 RU103 
   657.76        7. 153.87   1.31  1.117E-02   657.76  94.640    PBC<MDA AG110M
   661.66       11.  94.02   1.31  1.112E-02   661.66  85.210    PBC<MDA CS137 
   727.54       13.  95.85   1.36  1.025E-02   727.17   7.550    PBC<MDA BI212 
   735.72        8. 119.16   1.36  1.014E-02   735.72  22.500    PBC<MDA PM146 
   747.16       14.  50.56   1.37  1.001E-02   747.16  34.000    PBC<MDA PM146 
   766.41       19.  89.13   1.39  9.796E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  3.718E+02 PA234M
   783.64       10.  93.05   1.40  9.593E-03   785.42   1.280    PBC<MDA BI212 
   795.87        5. 253.77   1.41  9.485E-03   795.87  85.530    PBC<MDA CS134 
   799.60       12.  84.98   1.41  9.448E-03   799.60  98.960    PBC<MDA TL210 
   801.95        5. 267.14   1.41  9.424E-03   801.95   8.690    PBC<MDA CS134 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:05 AMPage  4
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191106.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   846.77        5. 187.32   1.44  8.997E-03   846.77  99.935    PBC<MDA Co56  
   860.97       42.  24.52   1.68  8.874E-03   860.56  12.420  2.131E+01 TL208 
   871.10        2. 353.55   1.46  8.783E-03   871.10  99.890    PBC<MDA NB94  
   873.23        6. 110.55   1.46  8.765E-03   873.23  12.270    PBC<MDA EU154 
   880.53       10.  69.16   1.47  8.703E-03   880.53   6.000    PBC<MDA PA234 
   883.24        7. 115.44   1.47  8.680E-03   883.24   9.600    PBC<MDA PA234 
   884.68        7. 126.80   1.47  8.668E-03   884.68  72.680    PBC<MDA AG110M
   898.04        5. 200.33   1.48  8.558E-03   898.04  93.700    PBC<MDA Y88   
   911.61      146.   8.81   1.22  8.453E-03   911.07  29.000  3.306E+01 AC228 
   946.02        1. 692.82   1.51  8.186E-03   946.02  13.400    PBC<MDA PA234 
   964.11        5. 240.47   1.52  8.055E-03   964.11  14.605    PBC<MDA EU152 
   969.55       70.  13.55   1.62  8.020E-03   968.97  17.460  2.789E+01 AC228 
  1050.36        5. 141.14   1.58  7.484E-03  1050.36   1.560    PBC<MDA RH106 
  1063.66        1. 762.86   1.59  7.403E-03  1063.66  74.500    PBC<MDA BI207 
  1077.40        8. 115.31   1.60  7.322E-03  1077.40   3.300    PBC<MDA Ga68  
  1099.25        7.  98.17   1.61  7.196E-03  1099.25  56.500    PBC<MDA FE59  
  1121.20       10. 126.53   1.63  7.073E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  2.138E+00 Ta182 
  1173.24        7. 113.13   1.66  6.799E-03  1173.24  99.900    PBC<MDA CO60  
  1238.28       27.  32.34   1.70  6.483E-03  1238.28  66.070  3.485E+00 Co56  
  1274.53        6.  66.77   1.72  6.318E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  1.496E+00 EU154 
  1274.54        1. 474.18   1.72  6.318E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  2.526E-01 EU154 
  1313.00        1. 702.38   1.75  6.152E-03  1313.00  21.000    PBC<MDA TL210 
  1408.00        3. 308.52   1.80  5.773E-03  1408.00  21.005    PBC<MDA EU152 
  1461.47      113.   9.67   1.58  5.580E-03  1460.83  10.670  1.054E+02 K40   
  1764.55       39.  19.93   2.00  4.648E-03  1764.49  15.400  3.002E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.76    74.79       270.       255. 6.810E+03   11.06   0.856  -       D
   308.40    77.20       252.       462. 1.209E+04    6.73   0.858  -       D
   337.95    84.64       228.        35. 8.801E+02   62.84   0.864  -      sD
   359.15    89.94       191.        83. 2.022E+03   25.99   0.868  -      sD
   744.01   186.12       128.       152. 4.447E+03   16.61   0.692  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

                                 (Page 6 of 22)

Page 1530 of 1906



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:05 AMPage  5
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191106.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.84    46.57       116.         6.     0.003   297.23   0.525s
 TH-227    200.14    50.14       384.         6.     0.003   476.98   0.835s
 AM-241    237.72    59.54       347.       -17.    -0.009   200.30   0.843 
 TH-234    252.72    63.29       243.        56.     0.031    41.98   0.846D
 Sn-126    256.69    64.28       519.        31.     0.017   105.86   0.847s
 BA-133    323.52    80.99      1605.        30.     0.017   190.20   0.861s
 EU-155    345.73    86.54      1681.       -31.    -0.017   188.93   0.866D
 Sn-126    347.32    86.94       308.        34.     0.019    75.64   0.866D
 Sn-126    349.84    87.57      1558.        84.     0.047    28.60   0.866D
 Cd-109    351.72    88.04      1584.         0.     0.000  1000.00   0.867A
 Nd-147    363.96    91.10      3161.       -34.    -0.019   231.41   0.869s
 TH-234    369.92    92.59       323.        43.     0.024    61.63   0.870D
 AC-228    372.96    93.35      3023.       -35.    -0.019   225.84   0.871s
 Gd-153    389.56    97.50       719.        27.     0.015   143.43   0.875s
 Np-239    397.56    99.50       745.        12.     0.006   332.54   0.876s
 Gd-153    412.36   103.20       757.         0.     0.000  1000.00   0.879s
 Np-239    414.35   103.70       757.         0.     0.000  1000.00   0.879s
 EU-155    420.81   105.31       757.         0.     0.000  1000.00   0.881s
 Np-239    424.07   106.13       722.         7.     0.004   571.44   0.882s
 EU-152    486.67   121.78       440.       -29.    -0.016   103.37   0.894s
 CO-57     487.79   122.06       469.       -29.    -0.016   106.61   0.895s
 EU-154    491.95   123.10       388.        10.     0.006   275.35   0.895s
 PA-234    524.72   131.29       540.        27.     0.015   125.00   0.902s
 HF-181    531.64   133.02       567.         4.     0.002   768.82   0.904s
 CE-144    533.70   133.54       571.         0.     0.000  1000.00   0.904s
 HF-181    544.74   136.30       571.         0.     0.000  1000.00   0.906s
 CO-57     545.43   136.47       718.       -32.    -0.018   119.80   0.906s
 Tc-99m    561.58   140.51       375.        30.     0.016    94.03   0.910 
 U-235     574.68   143.79       409.        18.     0.010   160.89   0.912s
 CE-141    581.30   145.44       462.       -21.    -0.011   148.96   0.914 
 Ba-140    650.17   162.66       296.        28.     0.015    90.04   0.928 
 U-235     653.05   163.38       252.        -5.    -0.003   633.00   0.928 
 CE-139    662.94   165.85       382.       -26.    -0.014   107.83   0.930 
 Cf-251    705.93   176.60       183.        -3.    -0.002   724.91   0.939s
 U-235     742.41   185.72       376.       -37.    -0.020    80.44   0.946s
 TH-229    773.56   193.51       164.       -23.    -0.013   129.41   0.953 
 U-235     820.85   205.33       194.       -16.    -0.009   181.27   0.962s
 TH-229    842.92   210.85       234.        -9.    -0.005   338.15   0.967s
 Cf-251    907.51   227.00       139.         9.     0.005   257.06   0.980s
 TH-227    943.39   235.97      1138.        20.     0.011   236.15   0.987s
 PB-212    954.04   238.63       101.       655.     0.364     4.47   0.989D
 PB-214    967.50   242.00       123.       128.     0.071    15.14   0.992D
 EU-152    978.28   244.69      1122.        20.     0.011   239.75   0.994s
 TH-227   1024.46   256.24        99.        17.     0.009   112.15   1.003s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:05 AMPage  6
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191106.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cd-113m  1054.30   263.70       170.       -10.    -0.006   178.56   1.009s
 BI-210M  1062.83   265.83       181.         0.     0.000  1000.00   1.011s
 TL-208   1108.63   277.28       154.        66.     0.037    29.43   1.020s
 Hg-203   1116.30   279.20       240.       -21.    -0.012   105.13   1.021s
 I-131    1136.69   284.30       100.       -12.    -0.007   164.95   1.025s
 PB-214   1181.03   295.39        48.       208.     0.116     9.67   1.135 
 TL-210   1183.49   296.00       680.       -18.    -0.010   202.48   1.034s
 PB-212   1200.70   300.30        48.        64.     0.036    25.00   0.747s
 PA-231   1199.77   300.07       662.       -18.    -0.010   199.13   1.038s
 PA-233   1200.21   300.18       643.       -18.    -0.010   196.38   1.038s
 PA-231   1210.09   302.65       625.       -18.    -0.010   193.23   1.040s
 BA-133   1210.90   302.85       499.        16.     0.009   197.00   1.040s
 Ba-140   1218.89   304.85       515.        16.     0.009   199.81   1.041s
 BI-210M  1219.07   304.90       531.        16.     0.009   202.88   1.041s
 Ir-192   1233.25   308.44       547.         7.     0.004   510.48   1.044s
 PA-233   1247.54   312.01       536.        15.     0.009   212.97   1.047 
 Ir-192   1265.45   316.49       188.       -20.    -0.011   101.29   1.050s
 CR-51    1279.82   320.08       168.        18.     0.010   106.28   1.053 
 La-140   1314.53   328.76       111.         5.     0.003   367.83   1.060s
 Cf-249   1333.24   333.44        59.        10.     0.006   142.12   1.064s
 AC-228   1354.14   338.67        27.       169.     0.094     9.88   0.623s
 Cs-136   1361.76   340.57       288.        13.     0.007   181.18   1.069s
 EU-152   1376.62   344.29       302.        13.     0.007   184.75   1.072s
 HF-181   1382.80   345.83       329.       -15.    -0.008   173.83   1.073 
 PB-214   1407.46   352.00        57.       311.     0.173     7.59   0.977s
 BA-133   1423.48   356.00       486.       -19.    -0.010   167.54   1.081s
 I-131    1457.41   364.48        38.        29.     0.016    43.21   1.088s
 BA-133   1534.84   383.84       114.        13.     0.007   116.95   1.103s
 Cf-249   1551.27   387.95       127.        13.     0.007   122.88   1.106s
 SN-113   1566.23   391.69       159.       -10.    -0.006   179.37   1.109s
 SB-125   1710.97   427.88        80.       -10.    -0.006   177.95   1.137s
 AG-108M  1735.21   433.94        76.       -15.    -0.008    83.88   1.141s
 SB-125   1852.93   463.37        30.        36.     0.020    27.12   1.164s
 Ir-192   1871.70   468.06        87.        11.     0.006   126.24   1.167s
 BE-7     1909.84   477.60        93.        10.     0.005   145.18   1.175s
 HF-181   1927.44   482.00        71.        12.     0.007   101.33   1.178 
 La-140   1947.54   487.02        56.        -6.    -0.003   225.23   1.182s
 RH-106   2046.91   511.86        73.        96.     0.053    16.27   2.450s
 Kr-85    2055.37   513.98       169.         0.     0.000  1000.00   1.202s
 Nd-147   2123.45   531.00        36.         0.     0.000  1000.00   1.215s
 Ba-140   2148.49   537.26        53.       -10.    -0.005   144.68   1.219 
 CS-134   2252.39   563.24        56.        -2.    -0.001   667.42   1.239s
 CS-134   2276.73   569.32        48.        -3.    -0.002   331.66   1.243 
 PA-234   2277.33   569.47        51.         0.     0.000  1000.00   1.243 
 BI-207   2278.25   569.70        61.        -7.    -0.004   155.48   1.244 
 TL-208   2333.12   583.42        18.       207.     0.115     8.09   1.086 
 SB-125   2401.44   600.50       510.       -16.    -0.009   195.46   1.266s
 SB-124   2410.37   602.73       494.       -16.    -0.009   192.08   1.268s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:05 AMPage  7
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191106.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134   2418.28   604.71       477.       -17.    -0.009   188.68   1.269s
 BI-214   2437.53   609.52        34.       247.     0.137     8.44   1.287 
 RU-103   2440.64   610.30       403.         7.     0.004   418.90   1.274s
 AG-108M  2456.57   614.28       410.         0.     0.000  1000.00   1.276s
 PM-144   2471.69   618.06       410.         0.     0.000  1000.00   1.279s
 RH-106   2487.11   621.92       410.         0.     0.000  1000.00   1.282s
 SB-125   2543.00   635.89        49.        -9.    -0.005   225.37   1.292s
 I-131    2547.34   636.97        64.        -8.    -0.004   152.30   1.293s
 AG-110M  2630.49   657.76        62.         7.     0.004   153.87   1.308s
 CS-137   2646.08   661.66        50.        11.     0.006    94.02   1.311s
 NB-94    2809.96   702.63        48.        -7.    -0.004   171.92   1.340s
 SB-124   2890.59   722.79       118.        -2.    -0.001   840.60   1.355 
 AG-108M  2891.19   722.94       116.         0.     0.000  1000.00   1.355 
 EU-154   2892.88   723.36       116.         0.     0.000  1000.00   1.355 
 ZR-95    2896.24   724.20       121.        -6.    -0.004   249.15   1.356 
 BI-212   2908.12   727.17        66.        13.     0.007    95.85   1.358s
 PM-146   2942.32   735.72        22.         8.     0.005   119.16   1.364 
 PM-146   2988.08   747.16         9.        14.     0.008    50.56   1.372 
 ZR-95    3026.36   756.73        39.        -2.    -0.001   641.29   1.379s
 AG-110M  3055.21   763.94        71.       -17.    -0.010    72.83   1.384s
 NB-95    3062.60   765.79       165.       -25.    -0.014    76.60   1.385s
 PA-234M  3065.09   766.41       138.        19.     0.011    89.13   1.386 
 EU-152   3115.12   778.92        39.       -10.    -0.006   131.34   1.395s
 BI-212   3141.12   785.42        17.        10.     0.005    93.05   1.399s
 CS-134   3182.92   795.87        78.         5.     0.003   253.77   1.407s
 TL-210   3197.84   799.60        46.        12.     0.007    84.98   1.409s
 CS-134   3207.25   801.95        75.         5.     0.003   267.14   1.411s
 CO-58    3242.54   810.77        59.        -6.    -0.003   125.53   1.417s
 Cs-136   3273.44   818.50        26.        -4.    -0.002   264.97   1.422s
 Co-56    3386.53   846.77        22.         5.     0.003   187.32   1.442s
 TL-208   3443.34   860.97        13.        42.     0.023    24.52   1.682 
 NB-94    3483.84   871.10        24.         2.     0.001   353.55   1.459s
 EU-154   3492.37   873.23        19.         6.     0.003   110.55   1.460 
 PA-234   3521.57   880.53        21.        10.     0.006    69.16   1.465s
 PA-234   3532.41   883.24        31.         7.     0.004   115.44   1.467s
 AG-110M  3538.19   884.68        38.         7.     0.004   126.80   1.468s
 Sc-46    3556.57   889.28        77.       -11.    -0.006   112.67   1.471 
 Y-88     3591.61   898.04        19.         5.     0.003   200.33   1.477s
 AC-228   3645.89   911.61         4.       146.     0.081     8.81   1.216 
 AG-110M  3749.43   937.49        56.       -17.    -0.009    96.48   1.504s
 PA-234   3783.54   946.02        19.         1.     0.001   692.82   1.510s
 EU-152   3855.90   964.11        78.         5.     0.003   240.47   1.522s
 AC-228   3877.64   969.55         6.        70.     0.039    13.55   1.623 
 EU-154   3984.78   996.33        63.       -13.    -0.007    89.72   1.544s
 EU-154   4018.57  1004.77        43.       -16.    -0.009    89.74   1.549s
 Cs-136   4191.76  1048.07        30.        -1.    -0.001   781.02   1.578s
 RH-106   4200.92  1050.36        26.         5.     0.003   141.14   1.579 
 BI-207   4254.12  1063.66        24.         1.     0.001   762.86   1.588s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:05 AMPage  8
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191106.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ga-68    4309.08  1077.40        19.         8.     0.005   115.31   1.597s
 FE-59    4396.49  1099.25        10.         7.     0.004    98.17   1.611 
 EU-152   4447.79  1112.07        75.         0.     0.000  1000.00   1.620s
 ZN-65    4461.68  1115.55        75.         0.     0.000  1000.00   1.622s
 Ta-182   4484.70  1121.30        68.        10.     0.005   126.53   1.626 
 CO-60    4692.46  1173.24        10.         7.     0.004   113.13   1.659s
 Ta-182   4755.72  1189.05        25.        -4.    -0.002   279.32   1.669 
 Ta-182   4885.17  1221.41        20.        -5.    -0.003   201.66   1.689 
 Co-56    4952.65  1238.28        10.        27.     0.015    32.34   1.700s
 NA-22    5097.66  1274.53         5.         6.     0.003    66.77   1.723s
 EU-154   5097.70  1274.54        11.         1.     0.001   474.18   1.723s
 FE-59    5165.93  1291.60        15.        -5.    -0.003   171.20   1.733s
 TL-210   5251.56  1313.00        10.         1.     0.001   702.38   1.746 
 CO-60    5329.57  1332.50        15.        -4.    -0.002   216.39   1.758s
 AG-110M  5536.78  1384.30        16.        -4.    -0.002   232.74   1.789s
 EU-152   5631.60  1408.00        16.         3.     0.002   308.52   1.804s
 K-40     5845.50  1461.47         3.       113.     0.063     9.67   1.583 
 La-140   6384.53  1596.21        21.        -8.    -0.005   130.66   1.912s
 SB-124   6763.68  1690.98        17.        -8.    -0.004   136.32   1.965s
 BI-214   7057.76  1764.49        10.        39.     0.021    19.93   2.005s
 Y-88     7344.09  1836.06        12.        -7.    -0.004   117.61   2.042s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   3.4359E+00                                      5.31E+01             
                           477.60 3.436E+00 ?(P 1.699E+01 1.45E+02 1.05E+01 G  
 
NA-22    C   5.2689E-01                                      9.50E+02             
                          1274.53 5.269E-01 ?(  1.155E+00 6.68E+01 9.99E+01 G  
 
K-40     N   1.0544E+02                                      4.66E+11             
                          1460.83 1.054E+02  (P 1.007E+01 9.67E+00 1.07E+01 G  
 
Sc-46    F  -7.3655E-01                                      8.38E+01             
                           889.28-7.365E-01 ?(  2.813E+00 1.13E+02 1.00E+02 G  
                          1120.55-4.279E-02 & P 3.393E+00 2.25E+03 1.00E+02 G  
 
CR-51    F   4.6013E+00                                      2.77E+01             
                           320.08 4.601E+00 ?(P 1.641E+01 1.06E+02 9.94E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:05 AMPage  9
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191106.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
MN-54    C   2.5711E-02                                      3.12E+02             
                           834.85 2.571E-02 %(P 1.738E+00 2.68E+03 1.00E+02 G  
 
FE-59    F   9.9070E-01                                      4.45E+01             
                          1099.25 9.907E-01 ?(P 2.385E+00 9.82E+01 5.65E+01 G  
                          1291.60-1.048E+00 + P 4.286E+00 1.71E+02 4.32E+01 G  
 
Co-56    C   1.5816E+00                                      7.73E+01             
                           846.77 3.228E-01 &(P 1.511E+00 1.87E+02 9.99E+01 G  
                          1238.28 3.485E+00 ?(P 2.275E+00 3.23E+01 6.61E+01 G  
                          1037.84 1.675E-01 % P 1.320E+01 3.20E+03 1.41E+01 G  
                          1771.35-3.876E-01 %   2.751E+01 1.99E+03 1.55E+01  A 
 
CO-57    C  -4.5073E-01                                      2.72E+02             
                           122.06-4.507E-01 &(  1.601E+00 1.07E+02 8.56E+01 G  
                           136.47-4.083E+00 +   1.629E+01 1.20E+02 1.07E+01 G  
 
CO-58    C  -3.4525E-01                                      7.09E+01             
                           810.78-3.452E-01 ?(P 2.299E+00 1.26E+02 9.95E+01 G  
 
CO-60    F   8.5465E-02                                      1.93E+03             
                          1332.50-3.688E-01 ?(P 1.902E+00 2.16E+02 1.00E+02 G  
                          1173.24 5.400E-01 ?(P 1.451E+00 1.13E+02 9.99E+01 G  
 
NB-94    I  -3.5871E-01                                      7.41E+06             
                           702.63-3.587E-01 ?(P 1.876E+00 1.72E+02 9.79E+01 G  
                           871.10 1.266E-01 &   1.617E+00 3.54E+02 9.99E+01 G  
 
ZR-95    I  -2.0602E-01                                      6.40E+01             
                           756.73-2.060E-01 ?(  3.277E+00 6.41E+02 5.45E+01 G  
                           724.20-7.750E-01 &   6.613E+00 2.49E+02 4.42E+01 G  
 
NB-95    I  -1.3949E+00                                      6.40E+01             
                           765.79-1.395E+00 ?(  3.550E+00 7.66E+01 9.98E+01 G  
 
RU-103   I   4.2704E-02                                      3.93E+01             
                           497.05 4.270E-02 %(  1.657E+00 1.52E+03 9.09E+01 G  
                           610.30 5.515E+00 ?   7.800E+01 4.19E+02 5.75E+00 GA 
 
RH-106   I   3.4456E+00                                      3.74E+02             
                           621.92 0.000E+00 ?(  4.629E+01 1.00E+03 9.93E+00 G  
                          1050.36 2.538E+01 ?(  1.252E+02 1.41E+02 1.56E+00 G  
                           511.86 1.907E+01 ?   8.493E+00 1.63E+01 2.00E+01 GA 
 
AG-108M  C  -5.7222E-01                                      1.53E+05             
                           433.94-5.722E-01 ?(P 1.644E+00 8.39E+01 9.05E+01 G  
                           722.94 0.000E+00 +   3.141E+00 1.00E+03 9.08E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:05 AMPage 10
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191106.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           614.28 0.000E+00 +   5.061E+00 1.00E+03 8.98E+01 G  
 
AG-110M  F   4.9731E-01                                      2.50E+02             
                           884.68 6.366E-01 ?(  2.782E+00 1.27E+02 7.27E+01 G  
                           657.76 3.903E-01 &(P 2.064E+00 1.54E+02 9.46E+01 G  
                           937.49-3.332E+00 +   7.366E+00 9.65E+01 3.44E+01 G  
                          1384.30-1.560E+00 +   8.327E+00 2.33E+02 2.43E+01 G  
                           763.94-4.404E+00 +   1.067E+01 7.28E+01 2.23E+01 G  
 
SN-113   F  -4.9252E-01                                      1.15E+02             
                           391.69-4.925E-01 ?(  2.998E+00 1.79E+02 6.40E+01 G  
 
SB-124   F  -7.7336E-01                                      6.02E+01             
                           602.73-7.734E-01 ?(  4.982E+00 1.92E+02 9.83E+01 G  
                          1690.98-1.921E+00 + P 5.257E+00 1.36E+02 4.78E+01 G  
                           722.79-9.147E-01 +   2.659E+01 8.41E+02 1.08E+01 G  
 
SB-125   I   2.4297E+00                                      1.01E+03             
                           427.88-1.144E+00 ?(  5.078E+00 1.78E+02 2.96E+01 G  
                           600.50-4.235E+00 +   2.776E+01 1.95E+02 1.79E+01 G  
                           635.89-3.964E+00 + P 1.512E+01 2.25E+02 1.13E+01 G  
                           463.37 1.253E+01 *(P 9.770E+00 2.71E+01 1.05E+01 G  
 
I-131    I   1.0452E+00                                      8.02E+00             
                           364.48 1.045E+00  (P 1.119E+00 4.32E+01 8.17E+01 G  
                           284.30-4.436E+00 - P 1.858E+01 1.65E+02 6.14E+00 G  
                           636.97-5.171E+00 &   2.704E+01 1.52E+02 7.17E+00 G  
 
Gd-153   F   1.1770E+00                                      2.42E+02             
                            97.50 1.177E+00 ?(  5.631E+00 1.43E+02 3.00E+01 G  
                           103.20 0.000E+00 &   7.882E+00 1.00E+03 2.18E+01 G  
 
Ga-68    C   2.2368E+01                                      4.71E-02             
                          1077.40 2.237E+01 ?(  6.132E+01 1.15E+02 3.30E+00 G  
 
Tc-99m   I   4.7234E-01                                      2.51E-01             
                           140.51 4.723E-01 ?(  1.478E+00 9.40E+01 8.93E+01 G  
 
BA-133   F  -1.7374E-01                                      3.85E+03             
                           356.00-8.646E-01 &(  4.853E+00 1.68E+02 6.20E+01 G  
                           302.85 2.165E+00 ?(  1.430E+01 1.97E+02 1.83E+01 G  
                           383.84 4.550E+00 ?   1.797E+01 1.17E+02 8.94E+00 GA 
                            80.99 1.244E+00 ?   7.873E+00 1.90E+02 3.41E+01 GA 
 
CS-134   I   6.0271E-01                                      7.54E+02             
                           795.87 3.424E-01  (  3.004E+00 2.54E+02 8.55E+01 G  
                           604.71-7.816E-01 +   4.946E+00 1.89E+02 9.76E+01 G  
                           569.32-8.548E-01 +   9.971E+00 3.32E+02 1.54E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:05 AMPage 11
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191106.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           801.95 3.165E+00 &(  2.928E+01 2.67E+02 8.69E+00 G  
                           563.24-1.099E+00 + P 1.955E+01 6.67E+02 8.35E+00 G  
 
CS-137   I   6.5477E-01                                      1.10E+04             
                           661.66 6.548E-01 ?(  2.082E+00 9.40E+01 8.52E+01 G  
 
CE-139   F  -4.8962E-01                                      1.38E+02             
                           165.85-4.896E-01  (  1.762E+00 1.08E+02 7.99E+01 G  
 
Ba-140   I   1.1586E+00                                      1.28E+01             
                           537.26-1.663E+00 ?(P 6.238E+00 1.45E+02 2.44E+01 G  
                           162.66 6.592E+00 ?(  1.976E+01 9.00E+01 6.22E+00 G  
                           304.85 9.321E+00 &(  6.246E+01 2.00E+02 4.29E+00 G  
 
La-140   I  -6.5666E-01                                      1.28E+01             
                          1596.21-9.459E-01 ?(  2.751E+00 1.31E+02 9.54E+01 G  
                           487.02-5.221E-01 + P 3.154E+00 2.25E+02 4.55E+01 G  
                           328.76 7.025E-01 ?(P 6.752E+00 3.68E+02 2.03E+01 G  
                           815.77-1.883E-02 % P 1.021E+01 9.92E+03 2.33E+01 G  
 
CE-141   I  -5.9874E-01                                      3.25E+01             
                           145.44-5.987E-01 &(  2.985E+00 1.49E+02 4.82E+01 G  
 
PM-144   C  -8.0238E-03                                      3.63E+02             
                           696.54-8.024E-03 %(P 1.682E+00 7.54E+03 9.90E+01 G  
                           618.06 0.000E+00 &   4.613E+00 1.00E+03 9.91E+01 G  
 
EU-152   F   9.7403E-01                                      4.94E+03             
                           121.78-1.349E+00 ?(  4.646E+00 1.03E+02 2.86E+01 G  
                           344.29 1.403E+00 ?(  8.732E+00 1.85E+02 2.65E+01 G  
                          1112.07 0.000E+00 +   2.462E+01 1.00E+03 1.36E+01 G  
                           778.92-4.444E+00 &   1.414E+01 1.31E+02 1.29E+01 G  
                           964.11 2.499E+00 ?(  2.076E+01 2.40E+02 1.46E+01 G  
                           244.69 5.294E+00  (  4.236E+01 2.40E+02 7.58E+00 G  
                          1408.00 1.374E+00 ?   9.781E+00 3.09E+02 2.10E+01 GA 
 
EU-154   I   6.8446E-01                                      3.14E+03             
                           123.10 3.305E-01 ?(  3.067E+00 2.75E+02 4.08E+01 G  
                          1274.54 2.526E-01 ?(  4.537E+00 4.74E+02 3.52E+01 G  
                           723.36 0.000E+00 -   1.412E+01 1.00E+03 2.02E+01 G  
                           873.23 3.100E+00 ?(  1.189E+01 1.11E+02 1.23E+01 G  
                          1004.77-6.412E+00 +   1.322E+01 8.97E+01 1.80E+01 G  
                           996.33-8.798E+00 +   2.657E+01 8.97E+01 1.06E+01 G  
 
HF-181   F   5.7612E-01                                      4.24E+01             
                           482.00 5.761E-01 ?(  1.973E+00 1.01E+02 8.05E+01 G  
                           133.02 1.370E-01 &   3.548E+00 7.69E+02 4.33E+01 G  
                           345.83-2.752E+00 +   1.609E+01 1.74E+02 1.51E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:05 AMPage 12
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191106.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           136.30 0.000E+00 -   2.658E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F   2.1381E+00                                      1.14E+02             
                          1121.30 2.138E+00  (  9.227E+00 1.27E+02 3.49E+01 G  
                          1221.41-1.568E+00 +   7.384E+00 2.02E+02 2.70E+01 G  
                          1189.05-2.042E+00 +   1.327E+01 2.79E+02 1.62E+01 G  
 
Hg-203   F  -5.9541E-01                                      4.66E+01             
                           279.20-5.954E-01 &(  2.094E+00 1.05E+02 8.15E+01 G  
 
TL-208   N   1.0943E+01                                      6.98E+02             
                           583.02 1.094E+01  (P 1.201E+00 8.09E+00 8.45E+01 G  
                           277.28 2.358E+01 + P 2.173E+01 2.94E+01 6.31E+00 G  
                           860.56 2.131E+01 + P 9.747E+00 2.45E+01 1.24E+01 G  
 
PM-146   C   9.8983E-01                                      2.02E+03             
                           453.88-5.499E-02 %(  2.134E+00 1.52E+03 6.50E+01 G  
                           747.16 2.300E+00  (P 2.712E+00 5.06E+01 3.40E+01 G  
                           735.72 2.028E+00  (  5.939E+00 1.19E+02 2.25E+01 G  
 
Y-88     F  -8.2579E-01                                      1.07E+02             
                          1836.06-8.258E-01 ?(P 2.330E+00 1.18E+02 9.92E+01 G  
                           898.04 3.281E-01 + P 1.605E+00 2.00E+02 9.37E+01 G  
 
Cd-113m     -3.7836E+03                                      5.33E+03             
                           263.70-3.784E+03 ?(  2.290E+04 1.79E+02 6.00E-03   K
 
Cf-251   T  -3.0627E-01                                      3.28E+05             
                           176.60-3.063E-01 *(  6.046E+00 7.25E+02 1.70E+01 G  
                           227.00 2.607E+00 ?   1.736E+01 2.57E+02 6.30E+00 GA 
 
Cf-249   T   8.4581E-01                                      1.28E+05             
                           387.95 6.241E-01  (  2.591E+00 1.23E+02 6.60E+01 G  
                           333.44 1.789E+00  (  6.649E+00 1.42E+02 1.55E+01 G  
 
Sn-126       5.3394E+00                                      3.65E+07             
                            87.57 3.077E+00 } P 6.800E+00 2.86E+01 3.75E+01 GA 
                            64.28 5.339E+00 ?(  1.882E+01 1.06E+02 9.70E+00 G  
                            86.94 5.109E+00     1.281E+01 7.56E+01 9.04E+00 GA 
 
PB-210   N   4.0519E+00                                      8.14E+03             
                            46.54 4.052E+00  (P 3.788E+01 2.97E+02 4.25E+00 G  
 
PB-212   N   2.9949E+01                                      6.98E+02             
                           238.63 2.995E+01  (P 2.259E+00 4.47E+00 4.33E+01 G  
                           300.03 4.749E+01 +   2.597E+01 2.50E+01 3.28E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:05 AMPage 13
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191106.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-214   N   2.4217E+01                                      5.84E+05             
                           351.93 2.336E+01 @(P 2.847E+00 7.59E+00 3.76E+01 G  
                           295.09 2.589E+01  (  4.325E+00 9.67E+00 1.93E+01 G  
                           242.00 3.445E+01 +   1.467E+01 1.51E+01 7.43E+00 GA 
 
BI-207   C   1.3661E-01                                      1.18E+04             
                          1063.66 1.366E-01 &(P 2.555E+00 7.63E+02 7.45E+01 G  
                           569.70-3.290E-01 +   1.759E+00 1.55E+02 9.77E+01 G  
 
BI-212   N   9.0291E+00                                      6.98E+02             
                           727.17 9.029E+00 ?(P 2.919E+01 9.58E+01 7.55E+00 G  
                           785.42 4.402E+01 &   1.000E+02 9.30E+01 1.28E+00 GA 
 
U-235    N   2.2848E+00                                      2.57E+11             
                           143.79 2.285E+00 *(P 1.232E+01 1.61E+02 1.10E+01 G  
                           205.33-5.693E+00 & P 2.357E+01 1.81E+02 5.01E+00 G  
                           163.38-1.341E+00 & P 2.243E+01 6.33E+02 5.08E+00 G  
                           185.72-1.101E+00 + P 2.787E+00 8.04E+01 5.40E+01 GA 
 
BI-214   N   2.6217E+01                                      5.84E+05             
                           609.31 2.495E+01  (P 3.008E+00 8.44E+00 4.61E+01 G  
                          1120.29 4.964E-01 & P 2.225E+01 1.28E+03 1.51E+01 G  
                          1764.49 3.002E+01 ?(P 1.373E+01 1.99E+01 1.54E+01 G  
 
BI-210M  T   5.1274E-01                                      1.10E+09             
                           265.83 0.000E+00 &(  2.849E+00 1.00E+03 5.00E+01 G  
                           304.90 1.428E+00 &(  9.716E+00 2.03E+02 2.80E+01 G  
 
AC-228   N   3.4571E+01                                      2.10E+03             
                           911.07 3.306E+01  (P 2.760E+00 8.81E+00 2.90E+01 G  
                           968.97 2.789E+01 - P 5.492E+00 1.35E+01 1.75E+01 G  
                           338.32 3.822E+01 *(P 6.137E+00 9.88E+00 1.20E+01 G  
                            93.35-8.303E+00 -   6.227E+01 2.26E+02 5.56E+00 XA 
 
TH-227   N   3.2904E+00                                      7.95E+03             
                           256.24 5.117E+00 &(  1.477E+01 1.12E+02 7.00E+00 G  
                           235.97 3.232E+00 ?(  2.547E+01 2.36E+02 1.23E+01 G  
                            50.14 1.782E+00 ?(  2.873E+01 4.77E+02 8.00E+00 G  
 
TH-229   N  -8.6613E+00                                      2.68E+06             
                           193.51-8.661E+00 ?(P 2.363E+01 1.29E+02 4.40E+00 G  
                           210.85-5.227E+00 + P 4.409E+01 3.38E+02 2.99E+00 G  
 
TH-234   N   1.6173E+01                                      1.63E+12             
                            92.59 1.025E+01  (P 2.077E+01 6.16E+01 5.58E+00 G  
                            63.29 2.486E+01  (P 3.370E+01 4.20E+01 3.81E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:05 AMPage 14
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191106.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-231   N  -1.5698E+01                                      1.20E+07             
                           302.65-1.570E+01 ?(  1.015E+02 1.93E+02 2.88E+00 G  
                           300.07-1.820E+01 +   1.213E+02 1.99E+02 2.46E+00 G  
 
PA-233   C   1.0859E+00                                      7.82E+08             
                           312.01 1.086E+00 &(P 7.755E+00 2.13E+02 3.60E+01 G  
                           300.18-7.223E+00 +   4.748E+01 1.96E+02 6.20E+00 G  
 
PA-234   N   2.2207E+00                                      1.63E+12             
                           131.29 1.991E+00 &(  8.302E+00 1.25E+02 1.80E+01 G  
                           946.02 6.753E-01 ?(  1.157E+01 6.93E+02 1.34E+01 G  
                           569.47 0.000E+00 -   1.924E+01 1.00E+03 8.20E+00 G  
                           883.24 4.810E+00 ?(  1.912E+01 1.15E+02 9.60E+00 G  
                           880.53 1.107E+01 ?   2.542E+01 6.92E+01 6.00E+00 GA 
 
PA-234M  N   1.0161E+02                                      1.63E+12             
                          1001.00 6.723E+00 %(P 3.653E+02 1.55E+03 8.37E-01 G  
                           766.41 3.718E+02  (  1.108E+03 8.91E+01 2.94E-01 G  
 
AM-241   T  -8.4611E-01                                      1.58E+05             
                            59.54-8.461E-01 ?(  4.542E+00 2.00E+02 3.59E+01 G  
 
Np-237   F   5.0818E-01                                      2.14E+06             
                            86.49 5.082E-01 %(  2.003E+01 1.18E+03 1.31E+01 G  
 
Ir-192   F   3.1749E-02                                      7.40E+01             
                           316.49-5.778E-01 ?(  1.960E+00 1.01E+02 8.70E+01 G  
                           468.06 7.628E-01 ?(  3.271E+00 1.26E+02 5.18E+01 G  
                           308.44 5.113E-01 ?(  8.789E+00 5.10E+02 3.18E+01 G  
 
Cs-136   F   8.6566E-02                                      1.30E+01             
                           818.50-2.399E-01 ?(  1.588E+00 2.65E+02 1.00E+02 G  
                          1048.07-9.262E-02 +   2.615E+00 7.81E+02 8.00E+01 G  
                           340.57 7.828E-01 ?(  4.778E+00 1.81E+02 4.69E+01 G  
 
Np-239   T   3.8466E-01                                      2.36E+00             
                           103.70 0.000E+00 &   7.157E+00 1.00E+03 2.40E+01 X  
                           106.13 3.847E-01  (  7.383E+00 5.71E+02 2.27E+01 G  
                            99.50 1.025E+00 &   1.142E+01 3.33E+02 1.50E+01 X  
 
TL-210   N   7.1313E-01                                      5.84E+05             
                           799.60 7.131E-01 ?(  2.039E+00 8.50E+01 9.90E+01 G  
                           296.00-5.578E-01 -   3.779E+00 2.02E+02 7.90E+01 G  
                          1313.00 4.300E-01 ?   7.502E+00 7.02E+02 2.10E+01 GA 
   ( - This peak used in the nuclide activity average.
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:05 AMPage 15
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191106.An1             
                                                                                 
   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       384.         6.     0.003   476.98   1.782E+00   
 AM-241      59.54       347.       -17.    -0.009   200.30  -8.461E-01   
 BA-133      80.99      1605.        30.     0.017   190.20   1.244E+00   
 EU-155      86.54      1681.       -31.    -0.017   188.93  -1.378E+00   
 Nd-147      91.10      3161.       -34.    -0.019   231.41  -1.640E+00   
 Gd-153      97.50       719.        27.     0.015   143.43   1.177E+00   
 Np-239      99.50       745.        12.     0.006   332.54   1.025E+00   
 Np-239     106.13       722.         7.     0.004   571.44   3.847E-01   
 EU-152     121.78       440.       -29.    -0.016   103.37  -1.349E+00   
 CO-57      122.06       469.       -29.    -0.016   106.61  -4.507E-01   
 EU-154     123.10       388.        10.     0.006   275.35   3.305E-01   
 PA-234     131.29       540.        27.     0.015   125.00   1.991E+00   
 HF-181     133.02       567.         4.     0.002   768.82   1.370E-01   
 CO-57      136.47       718.       -32.    -0.018   119.80  -4.083E+00   
 Tc-99m     140.51       375.        30.     0.016    94.03   4.723E-01   
 U-235      143.79       409.        18.     0.010   160.89   2.285E+00  P
 CE-141     145.44       462.       -21.    -0.011   148.96  -5.987E-01   
 Ba-140     162.66       296.        28.     0.015    90.04   6.592E+00   
 U-235      163.38       252.        -5.    -0.003   633.00  -1.341E+00  P

                                 (Page 17 of 22)

Page 1541 of 1906



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:05 AMPage 16
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191106.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CE-139     165.85       382.       -26.    -0.014   107.83  -4.896E-01   
 Cf-251     176.60       183.        -3.    -0.002   724.91  -3.063E-01   
 U-235      185.72       376.       -37.    -0.020    80.44  -1.101E+00  P
 TH-229     193.51       164.       -23.    -0.013   129.41  -8.661E+00  P
 U-235      205.33       194.       -16.    -0.009   181.27  -5.693E+00  P
 TH-229     210.85       234.        -9.    -0.005   338.15  -5.227E+00  P
 Cf-251     227.00       139.         9.     0.005   257.06   2.607E+00   
 TH-227     235.97      1138.        20.     0.011   236.15   3.232E+00   
 EU-152     244.69      1122.        20.     0.011   239.75   5.294E+00   
 TH-227     256.24        99.        17.     0.009   112.15   5.117E+00   
 Cd-113m    263.70       170.       -10.    -0.006   178.56  -3.784E+03   
 Hg-203     279.20       240.       -21.    -0.012   105.13  -5.954E-01   
 I-131      284.30       100.       -12.    -0.007   164.95  -4.436E+00  P
 TL-210     296.00       680.       -18.    -0.010   202.48  -5.578E-01   
 PA-231     300.07       662.       -18.    -0.010   199.13  -1.820E+01   
 PA-233     300.18       643.       -18.    -0.010   196.38  -7.223E+00   
 PA-231     302.65       625.       -18.    -0.010   193.23  -1.570E+01   
 BA-133     302.85       499.        16.     0.009   197.00   2.165E+00   
 Ba-140     304.85       515.        16.     0.009   199.81   9.321E+00   
 BI-210M    304.90       531.        16.     0.009   202.88   1.428E+00   
 Ir-192     308.44       547.         7.     0.004   510.48   5.113E-01   
 PA-233     312.01       536.        15.     0.009   212.97   1.086E+00  P
 Ir-192     316.49       188.       -20.    -0.011   101.29  -5.778E-01   
 CR-51      320.08       168.        18.     0.010   106.28   4.601E+00  P
 La-140     328.76       111.         5.     0.003   367.83   7.025E-01  P
 Cf-249     333.44        59.        10.     0.006   142.12   1.789E+00   
 Cs-136     340.57       288.        13.     0.007   181.18   7.828E-01   
 EU-152     344.29       302.        13.     0.007   184.75   1.403E+00   
 HF-181     345.83       329.       -15.    -0.008   173.83  -2.752E+00   
 BA-133     356.00       486.       -19.    -0.010   167.54  -8.646E-01   
 I-131      364.48        38.        29.     0.016    43.21   1.045E+00  P
 BA-133     383.84       114.        13.     0.007   116.95   4.550E+00   
 Cf-249     387.95       127.        13.     0.007   122.88   6.241E-01   
 SN-113     391.69       159.       -10.    -0.006   179.37  -4.925E-01   
 SB-125     427.88        80.       -10.    -0.006   177.95  -1.144E+00   
 AG-108M    433.94        76.       -15.    -0.008    83.88  -5.722E-01  P
 SB-125     463.37        30.        36.     0.020    27.12   1.253E+01  P
 Ir-192     468.06        87.        11.     0.006   126.24   7.628E-01   
 BE-7       477.60        93.        10.     0.005   145.18   3.436E+00  P
 HF-181     482.00        71.        12.     0.007   101.33   5.761E-01   
 La-140     487.02        56.        -6.    -0.003   225.23  -5.221E-01  P
 RH-106     511.86        73.        96.     0.053    16.27   1.907E+01   
 Ba-140     537.26        53.       -10.    -0.005   144.68  -1.663E+00  P
 CS-134     563.24        56.        -2.    -0.001   667.42  -1.099E+00  P
 CS-134     569.32        48.        -3.    -0.002   331.66  -8.548E-01   
 BI-207     569.70        61.        -7.    -0.004   155.48  -3.290E-01   
 SB-125     600.50       510.       -16.    -0.009   195.46  -4.235E+00   
 SB-124     602.73       494.       -16.    -0.009   192.08  -7.734E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:05 AMPage 17
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191106.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134     604.71       477.       -17.    -0.009   188.68  -7.816E-01   
 RU-103     610.30       403.         7.     0.004   418.90   5.515E+00   
 SB-125     635.89        49.        -9.    -0.005   225.37  -3.964E+00  P
 I-131      636.97        64.        -8.    -0.004   152.30  -5.171E+00   
 AG-110M    657.76        62.         7.     0.004   153.87   3.903E-01  P
 CS-137     661.66        50.        11.     0.006    94.02   6.548E-01   
 NB-94      702.63        48.        -7.    -0.004   171.92  -3.587E-01  P
 SB-124     722.79       118.        -2.    -0.001   840.60  -9.147E-01   
 ZR-95      724.20       121.        -6.    -0.004   249.15  -7.750E-01   
 ZR-95      756.73        39.        -2.    -0.001   641.29  -2.060E-01   
 AG-110M    763.94        71.       -17.    -0.010    72.83  -4.404E+00   
 NB-95      765.79       165.       -25.    -0.014    76.60  -1.395E+00   
 EU-152     778.92        39.       -10.    -0.006   131.34  -4.444E+00   
 CS-134     795.87        78.         5.     0.003   253.77   3.424E-01   
 TL-210     799.60        46.        12.     0.007    84.98   7.131E-01   
 CS-134     801.95        75.         5.     0.003   267.14   3.165E+00   
 CO-58      810.77        59.        -6.    -0.003   125.53  -3.452E-01  P
 Cs-136     818.50        26.        -4.    -0.002   264.97  -2.399E-01   
 NB-94      871.10        24.         2.     0.001   353.55   1.266E-01   
 EU-154     873.23        19.         6.     0.003   110.55   3.100E+00   
 PA-234     880.53        21.        10.     0.006    69.16   1.107E+01   
 PA-234     883.24        31.         7.     0.004   115.44   4.810E+00   
 AG-110M    884.68        38.         7.     0.004   126.80   6.366E-01   
 Sc-46      889.28        77.       -11.    -0.006   112.67  -7.365E-01   
 Y-88       898.04        19.         5.     0.003   200.33   3.281E-01  P
 AG-110M    937.49        56.       -17.    -0.009    96.48  -3.332E+00   
 PA-234     946.02        19.         1.     0.001   692.82   6.753E-01   
 EU-152     964.11        78.         5.     0.003   240.47   2.499E+00   
 EU-154     996.33        63.       -13.    -0.007    89.72  -8.798E+00   
 EU-154    1004.77        43.       -16.    -0.009    89.74  -6.412E+00   
 Cs-136    1048.07        30.        -1.    -0.001   781.02  -9.262E-02   
 RH-106    1050.36        26.         5.     0.003   141.14   2.538E+01   
 BI-207    1063.66        24.         1.     0.001   762.86   1.366E-01  P
 Ga-68     1077.40        19.         8.     0.005   115.31   2.237E+01   
 FE-59     1099.25        10.         7.     0.004    98.17   9.907E-01  P
 Ta-182    1121.30        68.        10.     0.005   126.53   2.138E+00   
 CO-60     1173.24        10.         7.     0.004   113.13   5.400E-01  P
 Ta-182    1189.05        25.        -4.    -0.002   279.32  -2.042E+00   
 Ta-182    1221.41        20.        -5.    -0.003   201.66  -1.568E+00   
 NA-22     1274.53         5.         6.     0.003    66.77   5.269E-01   
 EU-154    1274.54        11.         1.     0.001   474.18   2.526E-01   
 FE-59     1291.60        15.        -5.    -0.003   171.20  -1.048E+00  P
 TL-210    1313.00        10.         1.     0.001   702.38   4.300E-01   
 CO-60     1332.50        15.        -4.    -0.002   216.39  -3.688E-01  P
 AG-110M   1384.30        16.        -4.    -0.002   232.74  -1.560E+00   
 EU-152    1408.00        16.         3.     0.002   308.52   1.374E+00   
 La-140    1596.21        21.        -8.    -0.005   130.66  -9.459E-01   
 SB-124    1690.98        17.        -8.    -0.004   136.32  -1.921E+00  P
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:05 AMPage 18
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191106.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Y-88      1836.06        12.        -7.    -0.004   117.61  -8.258E-01  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    3.4359E+00    3.4359E+00    1.452E+02%                1.70E+01
 NA-22  #A    5.2689E-01    5.2689E-01    6.677E+01%                1.16E+00
 K-40         1.0544E+02    1.0544E+02    9.666E+00%                1.01E+01
 Sc-46  #A   -7.3655E-01   -7.3655E-01    1.127E+02%                2.81E+00
 CR-51  #A    4.6013E+00    4.6013E+00    1.063E+02%                1.64E+01
 MN-54  #A    2.5711E-02    2.5711E-02    2.679E+03%                1.74E+00
 FE-59  #A    9.9069E-01    9.9070E-01    9.817E+01%                2.38E+00
 Co-56  #C    1.5816E+00    1.5816E+00    3.234E+01%                1.51E+00
 CO-57  #A   -4.5073E-01   -4.5073E-01    1.066E+02%                1.60E+00
 CO-58  #A   -3.4525E-01   -3.4525E-01    1.255E+02%                2.30E+00
 CO-60  #A    8.5465E-02    8.5465E-02    1.131E+02%                1.90E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                6.66E+00
 NB-94  #A   -3.5871E-01   -3.5871E-01    1.719E+02%                1.88E+00
 ZR-95  #A   -2.0602E-01   -2.0602E-01    6.413E+02%                3.28E+00
 NB-95  #A   -1.3949E+00   -1.3949E+00    7.660E+01%                3.55E+00
 RU-103 #A    4.2704E-02    4.2704E-02    1.520E+03%                1.66E+00
 RH-106 #A    3.4456E+00    3.4456E+00    1.411E+02%                4.63E+01
 AG-108M#A   -5.7222E-01   -5.7222E-01    8.388E+01%                1.64E+00
 AG-110M#A    4.9730E-01    4.9731E-01    9.969E+01%                2.78E+00
 SN-113 #A   -4.9252E-01   -4.9252E-01    1.794E+02%                3.00E+00
 SB-124 #A   -7.7336E-01   -7.7336E-01    1.921E+02%                4.98E+00
 SB-125 #A    2.4297E+00    2.4297E+00    2.712E+01%                5.08E+00
 I-131  #A    1.0451E+00    1.0452E+00    4.321E+01%                1.12E+00
 Gd-153 #A    1.1770E+00    1.1770E+00    1.434E+02%                5.63E+00
 Ga-68  #A    2.2258E+01    2.2368E+01    1.153E+02%                6.13E+01
 Tc-99m #A    4.7191E-01    4.7234E-01    9.403E+01%                1.48E+00
 BA-133 #A   -1.7374E-01   -1.7374E-01    1.293E+02%                4.85E+00
 CS-134 #A    6.0271E-01    6.0271E-01    1.842E+02%                3.00E+00
 CS-137 #A    6.5477E-01    6.5477E-01    9.402E+01%                2.08E+00
 CE-139 #A   -4.8962E-01   -4.8962E-01    1.078E+02%                1.76E+00
 Ba-140 #A    1.1585E+00    1.1586E+00    8.754E+01%                6.24E+00
 La-140 #A   -6.5665E-01   -6.5666E-01    1.307E+02%                2.75E+00
 CE-141 #A   -5.9873E-01   -5.9874E-01    1.490E+02%                2.99E+00
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.39E+01
 PM-144 #A   -8.0238E-03   -8.0238E-03    7.536E+03%                1.68E+00
 EU-152 #A    9.7403E-01    9.7403E-01    1.000E+02%                4.65E+00
 EU-154 #A    6.8446E-01    6.8446E-01    1.106E+02%                3.07E+00
 EU-155 #A    0.0000E+00    0.0000E+00    1.000E+03%                8.09E+00
 HF-181 #A    5.7611E-01    5.7612E-01    1.013E+02%                1.97E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:05 AMPage 19
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191106.An1             
                                                                                 
 Ta-182 #A    2.1381E+00    2.1381E+00    1.265E+02%                9.23E+00
 Hg-203 #A   -5.9541E-01   -5.9541E-01    1.051E+02%                2.09E+00
 TL-208       1.0943E+01    1.0943E+01    8.085E+00%                1.20E+00
 PM-146  A    9.8983E-01    9.8983E-01    5.056E+01%                2.13E+00
 Y-88   #A   -8.2579E-01   -8.2579E-01    1.176E+02%                2.33E+00
 Cd-113m#A   -3.7836E+03   -3.7836E+03    1.786E+02%                2.29E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.77E+01
 Cf-251 #A   -3.0627E-01   -3.0627E-01    7.249E+02%                6.05E+00
 Cf-249 #A    8.4581E-01    8.4581E-01    9.394E+01%                2.59E+00
 Sn-126  A    5.3394E+00    5.3394E+00    1.059E+02%                1.88E+01
 PB-210  A    4.0519E+00    4.0519E+00    2.972E+02%                3.79E+01
 PB-212       2.9949E+01    2.9949E+01    4.468E+00%                2.26E+00
 PB-214       2.4217E+01    2.4217E+01    6.146E+00%                2.85E+00
 BI-207 #A    1.3661E-01    1.3661E-01    7.629E+02%                2.56E+00
 BI-212 #A    9.0291E+00    9.0291E+00    9.585E+01%                2.92E+01
 U-235  #A    2.2848E+00    2.2848E+00    1.609E+02%                1.23E+01
 BI-214       2.6217E+01    2.6217E+01    8.444E+00%                3.01E+00
 BI-210M#A    5.1274E-01    5.1274E-01    2.029E+02%                2.85E+00
 AC-228       3.4571E+01    3.4571E+01    6.617E+00%                2.76E+00
 TH-227 #A    3.2904E+00    3.2904E+00    1.122E+02%                1.48E+01
 TH-229 #A   -8.6613E+00   -8.6613E+00    1.294E+02%                2.36E+01
 TH-234 #A    1.6173E+01    1.6173E+01    3.729E+01%                2.08E+01
 PA-231 #A   -1.5698E+01   -1.5698E+01    1.932E+02%                1.02E+02
 PA-233 #A    1.0859E+00    1.0859E+00    2.130E+02%                7.76E+00
 PA-234 #A    2.2207E+00    2.2207E+00    1.154E+02%                8.30E+00
 PA-234M A    1.0161E+02    1.0161E+02    8.913E+01%                3.65E+02
 AM-241 #A   -8.4611E-01   -8.4611E-01    2.003E+02%                4.54E+00
 Np-237  A    5.0818E-01    5.0818E-01    1.180E+03%                2.00E+01
 Ir-192 #A    3.1749E-02    3.1749E-02    1.013E+02%                1.96E+00
 Cs-136 #A    8.6565E-02    8.6566E-02    1.605E+02%                1.59E+00
 Np-239 #A    3.8462E-01    3.8466E-01    5.714E+02%                7.38E+00
 Nd-147 #A    0.0000E+00    0.0000E+00    1.000E+03%                9.72E+00
 TL-210 #A    7.1313E-01    7.1313E-01    8.498E+01%                2.04E+00
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.89E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.0 keV)     2.475E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.0 keV) 2.4750784E+02  Bq/Sample     
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 9:43:05 AMPage 20
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191106.An1             
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Test America St. Louis                    Spectrum ID: 9_Gamma_20191369 
-----------------------------------------------------------------------------                      
   Sample Description: 430266_Gamma_160-34268-A-12-B 
             Detector: Detector # 9       
             Batch ID: 430266                 
    Work Order Number: Gamma   
           Lot Number: 160-34268-A-12-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 10:10        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 10:10:42     Real Time: 1803   sec
        Analysis Time: 6/20/2019 10:40        Dead Time: 0.16   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 9_2019-06-08_1439.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       6.119E-01          665.9     4.075E+00    4.075E+00    1.399E+01
NA-22     -8.513E-02          411.3     3.502E-01    3.502E-01    1.272E+00
K-40       1.144E+02            7.1     8.107E+00    9.999E+00    8.421E+00
Sc-46      2.424E-01          197.4     4.786E-01    4.788E-01    1.649E+00
CR-51     -4.638E+00           77.1     3.576E+00    3.585E+00    1.373E+01
MN-54      3.297E-01          167.2     5.512E-01    5.515E-01    1.244E+00
FE-59      4.526E-02           85.7     3.879E-02    3.885E-02    2.150E+00
Co-56      4.929E-01          120.5     5.942E-01    5.947E-01    1.046E+00
CO-57      3.584E-01           86.5     3.099E-01    3.105E-01    1.031E+00
CO-58      3.617E-01           78.4     2.836E-01    2.842E-01    9.530E-01
CO-60      1.764E-02         3354.1     5.916E-01    5.916E-01    1.317E+00
ZN-65      0.000E+00         1.#INF     1.283E-01    1.283E-01    4.720E+00
NB-94     -5.194E-01           92.7     4.816E-01    4.823E-01    1.616E+00
ZR-95     -1.126E+00           63.9     7.193E-01    7.217E-01    2.422E+00
NB-95      2.628E-01          226.5     5.953E-01    5.954E-01    2.029E+00
RU-103    -4.363E-02          928.1     4.050E-01    4.050E-01    9.152E-01
RH-106     6.387E+00          120.6     7.703E+00    7.710E+00    3.091E+01
AG-108M    3.652E-01          118.8     4.338E-01    4.342E-01    1.034E+00
AG-110M   -9.398E-02           57.1     5.366E-02    5.388E-02    2.334E+00
SN-113     6.307E-01          101.4     6.395E-01    6.403E-01    2.141E+00
SB-124    -5.260E-01          182.9     9.622E-01    9.626E-01    3.223E+00
SB-125     2.814E+00           35.3     9.926E-01    1.003E+00    3.221E+00
I-131      5.690E-01           90.4     5.142E-01    5.150E-01    1.082E+00
Gd-153    -1.142E+00          200.0     2.284E+00    2.285E+00    7.594E+00
Ga-68     -1.372E+01          139.6     1.916E+01    1.917E+01    4.239E+01
Tc-99m    -4.665E-01          150.2     7.004E-01    7.009E-01    2.328E+00
BA-133    -2.524E-01          411.6     1.039E+00    1.039E+00    3.496E+00
CS-134     6.789E-01           93.5     6.348E-01    6.357E-01    1.937E+00
CS-137    -3.550E-01          172.1     6.108E-01    6.111E-01    2.075E+00
CE-139    -3.404E-01          125.5     4.272E-01    4.285E-01    1.428E+00
Ba-140     9.557E-01          128.7     1.230E+00    1.231E+00    4.079E+00
La-140     1.108E-01          220.5     2.444E-01    2.445E-01    9.177E-01
CE-141    -8.730E-01          148.0     1.292E+00    1.293E+00    4.293E+00
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CE-144    -3.554E+00          145.6     5.174E+00    5.177E+00    1.720E+01
PM-144     2.773E-01          171.6     4.759E-01    4.761E-01    1.401E+00
EU-152     6.107E-01          165.8     1.012E+00    1.013E+00    3.399E+00
EU-154     1.823E+00           78.6     1.433E+00    1.436E+00    2.200E+00
EU-155    -1.941E+00           63.2     1.226E+00    1.230E+00    1.075E+01
HF-181     2.162E-02           92.1     1.991E-02    1.994E-02    1.831E+00
Ta-182    -6.443E-01          142.3     9.167E-01    9.172E-01    7.221E+00
Hg-203    -4.934E-01           96.1     4.741E-01    4.749E-01    1.582E+00
TL-208     8.780E+00            8.0     7.012E-01    8.362E-01    1.019E+00
PM-146     1.456E-01          367.8     5.354E-01    5.355E-01    1.352E+00
Y-88      -1.617E-01          275.7     4.459E-01    4.460E-01    1.001E+00
Cd-113m   -6.652E+03          112.5     7.486E+03    7.498E+03    2.499E+04
Cd-109     0.000E+00         1.#INF     1.954E+01    1.954E+01    6.490E+01
Cf-251     1.836E+00           94.0     1.726E+00    1.734E+00    4.399E+00
Cf-249     0.000E+00         1.#INF     3.183E-01    3.183E-01    2.342E+00
Sn-126     4.992E+00          111.1     5.544E+00    5.551E+00    1.844E+01
PB-210    -1.503E+01          109.4     1.645E+01    1.648E+01    5.482E+01
PB-212     2.931E+01            3.8     1.116E+00    2.200E+00    1.697E+00
PB-214     2.073E+01            5.1     1.048E+00    1.503E+00    1.904E+00
BI-207    -8.704E-01          104.5     9.100E-01    9.110E-01    1.967E+00
BI-212     2.990E+01           20.2     6.053E+00    6.249E+00    1.083E+01
U-235     -3.737E+00          151.5     5.662E+00    5.665E+00    1.882E+01
BI-214     1.905E+01            6.5     1.234E+00    1.582E+00    1.567E+00
BI-210M   -8.040E-01          108.7     8.743E-01    8.756E-01    2.919E+00
AC-228     2.532E+01            6.0     1.510E+00    1.987E+00    1.676E+00
TH-227     6.336E+00           54.0     3.422E+00    3.444E+00    1.100E+01
TH-229     5.302E+00          152.6     8.088E+00    8.099E+00    1.982E+01
TH-234     9.980E+00           59.6     5.950E+00    5.976E+00    1.677E+01
PA-231    -1.568E+01          174.1     2.729E+01    2.730E+01    9.099E+01
PA-233    -6.237E-03        15527.6     9.684E-01    9.684E-01    6.932E+00
PA-234    -2.262E+00           65.2     1.476E+00    1.481E+00    1.027E+01
PA-234M    8.064E+01           73.1     5.898E+01    5.912E+01    1.881E+02
AM-241     1.283E+00          109.3     1.402E+00    1.404E+00    3.562E+00
Np-237    -2.988E+00          183.7     5.490E+00    5.492E+00    1.824E+01
Ir-192     6.475E-01           90.1     5.831E-01    5.844E-01    2.722E+00
Cs-136     1.443E-01          239.8     3.460E-01    3.461E-01    1.213E+00
Np-239    -4.522E-01          671.0     3.034E+00    3.035E+00    1.011E+01
Nd-147     3.076E+00           95.4     2.934E+00    2.939E+00    6.998E+00
TL-210     0.000E+00         1.#INF     1.826E-01    1.826E-01    1.706E+00
Kr-85      0.000E+00         1.#INF     2.051E+01    2.051E+01    4.418E+02
-----------------------------------------------------------------------------
Total      3.798E+02

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:40:57 AMPage  1
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191369.An1             
                                                                                 
 Sample description                                             
      430266_Gamma_160-34268-A-12-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20191369.An1

 Acquisition information
        Start time:                 6/20/2019 10:10:42 AM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.16 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:40:57 AMPage  2
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191369.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 10:10:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2019-06-08_1439.PBC
                                                 6/8/2019 2:39:18 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   29 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1055

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    50.14       19. 159.38   1.00  2.900E-02    50.14   8.000    PBC<MDA TH227 
    59.54       30. 109.28   1.01  3.659E-02    59.54  35.900    PBC<MDA AM241 
    63.29       32. 104.13   1.01  3.921E-02    63.29   3.810    PBC<MDA TH234 
    64.28       35. 111.08   1.02  3.987E-02    64.28   9.700    PBC<MDA Sn126 
    74.45      294.   9.90   1.02  4.558E-02
    77.14      523.   6.12   1.03  4.679E-02
    87.15      133.  17.56   1.04  5.028E-02    86.49  13.100  1.127E+01 Np237 
                                                86.54  30.700  4.809E+00 EU155 
                                                86.94   9.040  1.630E+01 Sn126 
                                                87.57  37.500  3.915E+00 Sn126 
                                                88.04   3.790  3.864E+01 Cd109 
    89.88      124.  18.28   1.04  5.098E-02
    93.14      141.  16.43   1.04  5.168E-02    92.59   5.584  2.726E+01 TH234 
                                                93.35   5.561    PBC<MDA AC228 
   121.78       17. 165.77   1.07  5.305E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  2.040E-01 CO57  
   122.06       29.  86.47   1.07  5.303E-02   121.78  28.580  1.073E+00 EU152 
                                               122.06  85.600  3.584E-01 CO57  
   123.10        9. 279.87   1.07  5.296E-02   123.10  40.790    PBC<MDA EU154 
   162.66       22. 128.73   1.11  4.690E-02   162.66   6.220    PBC<MDA Ba140 
   176.60       26.  94.01   1.12  4.549E-02   176.60  17.000    PBC<MDA Cf251 
   185.81      208.  13.73   1.19  4.401E-02   185.72  54.000  4.872E+00 U235  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:40:57 AMPage  3
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191369.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   193.51       18. 152.55   1.14  4.287E-02   193.51   4.400    PBC<MDA TH229 
   227.00       13. 169.27   1.17  3.858E-02   227.00   6.300    PBC<MDA Cf251 
   238.40      857.   3.79   1.18  3.735E-02   238.63  43.300  2.931E+01 PB212 
   241.40      147.  14.80   1.18  3.703E-02   242.00   7.430  2.973E+01 PB214 
   256.24       38.  54.02   1.20  3.558E-02   256.24   7.000    PBC<MDA TH227 
   270.09       97.  18.22   0.98  3.433E-02
   277.39       73.  25.02   2.13  3.372E-02   277.28   6.310  1.905E+01 TL208 
   284.30        6. 312.34   1.22  3.315E-02   284.30   6.140    PBC<MDA I131  
   294.96      264.   8.78   1.25  3.233E-02   295.09  19.300  2.349E+01 PB214 
                                               296.00  79.000  5.750E+00 TL210 
   299.99       53.  25.79   1.24  3.195E-02   300.03   3.280  2.811E+01 PB212 
                                               300.07   2.460  3.748E+01 PA231 
                                               300.18   6.200  1.488E+01 PA233 
   316.49       26. 151.03   1.25  3.080E-02   316.49  87.040    PBC<MDA Ir192 
   338.12      160.  11.35   1.22  2.941E-02   338.32  12.010  2.518E+01 AC228 
   345.83       22. 148.98   1.28  2.896E-02   345.83  15.070    PBC<MDA HF181 
   351.75      392.   6.14   1.26  2.861E-02   351.93  37.600  2.026E+01 PB214 
   364.48       20.  90.37   1.29  2.791E-02   364.48  81.700    PBC<MDA I131  
   391.69       19. 101.39   1.32  2.653E-02   391.69  64.000    PBC<MDA SN113 
   427.88        6. 286.76   1.35  2.491E-02   427.88  29.600    PBC<MDA SB125 
   433.94       15. 118.79   1.35  2.466E-02   433.94  90.480    PBC<MDA AG108M
   463.37       42.  35.28   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   468.06       18.  98.13   1.38  2.335E-02   468.06  51.750    PBC<MDA Ir192 
   477.60        3. 665.91   1.39  2.301E-02   477.60  10.520    PBC<MDA BE7   
   511.99      147.  12.34   2.67  2.188E-02   511.86  20.000  1.866E+01 RH106 
   531.00       15.  95.39   1.44  2.130E-02   531.00  13.000    PBC<MDA Nd147 
   563.24       15.  93.50   1.47  2.040E-02   563.24   8.350    PBC<MDA CS134 
   569.32        8. 119.90   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  2.678E+00 PA234 
                                               569.70  97.740    PBC<MDA BI207 
   583.06      266.   7.99   1.67  1.989E-02   583.02  84.500  8.780E+00 TL208 
   609.29      308.   6.48   1.44  1.925E-02   609.31  46.090  1.929E+01 BI214 
                                               610.30   5.750  1.548E+02 RU103 
   618.06       14. 200.17   1.51  1.904E-02   618.06  99.100    PBC<MDA PM144 
   619.92       13. 247.49   1.51  1.896E-02   621.92   9.930    PBC<MDA RH106 
   696.54        4. 278.89   1.58  1.741E-02   696.54  99.000    PBC<MDA PM144 
   723.36       17.  94.02   1.60  1.692E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  6.022E-01 AG108M
                                               723.36  20.220  2.707E+00 EU154 
   724.20        4. 426.01   1.60  1.691E-02   724.20  44.150    PBC<MDA ZR95  
   727.13       68.  20.24   2.18  1.686E-02   727.17   7.550  2.990E+01 BI212 
   747.16        3. 367.83   1.62  1.651E-02   747.16  34.000    PBC<MDA PM146 
   765.79        8. 226.51   1.63  1.621E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  8.926E+01 PA234M
   766.41       22.  73.15   1.63  1.620E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  2.565E+02 PA234M
   785.48       18.  86.83   1.65  1.590E-02   785.42   1.280    PBC<MDA BI212 
   795.87        3. 450.92   1.66  1.574E-02   795.87  85.530    PBC<MDA CS134 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:40:57 AMPage  4
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191369.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   810.78       10.  78.41   1.67  1.551E-02   810.78  99.460    PBC<MDA CO58  
   815.77        4. 220.54   1.67  1.544E-02   815.77  23.280    PBC<MDA La140 
   818.50        4. 239.79   1.67  1.540E-02   818.50 100.000    PBC<MDA Cs136 
   834.85        9. 167.22   1.69  1.517E-02   834.85  99.980    PBC<MDA MN54  
   846.77        6. 204.80   1.70  1.501E-02   846.77  99.935    PBC<MDA Co56  
   860.19       65.  14.77   1.37  1.482E-02   860.56  12.420  1.962E+01 TL208 
   871.10        4. 175.24   1.71  1.468E-02   871.10  99.890    PBC<MDA NB94  
   880.53        8. 139.47   1.72  1.456E-02   880.53   6.000    PBC<MDA PA234 
   889.28        6. 197.43   1.73  1.445E-02   889.28  99.984    PBC<MDA Sc46  
   911.11      186.   7.78   1.21  1.418E-02   911.07  29.000  2.508E+01 AC228 
   969.10      110.  11.45   1.48  1.352E-02   968.97  17.460  2.580E+01 AC228 
   996.33       13.  78.60   1.81  1.323E-02   996.33  10.600    PBC<MDA EU154 
  1001.00        4. 285.57   1.81  1.318E-02  1001.00   0.837    PBC<MDA PA234M
  1004.77       11.  95.68   1.82  1.314E-02  1004.77  18.010    PBC<MDA EU154 
  1050.05        8. 120.60   1.85  1.269E-02  1050.36   1.560    PBC<MDA RH106 
  1119.97       63.  15.06   1.45  1.206E-02  1120.29  15.100  1.908E+01 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1189.05        4. 246.86   1.95  1.150E-02  1189.05  16.200    PBC<MDA Ta182 
  1238.28       12. 127.17   1.98  1.114E-02  1238.28  66.070    PBC<MDA Co56  
  1291.60        8.  99.36   2.02  1.077E-02  1291.60  43.200    PBC<MDA FE59  
  1384.30       10.  83.18   2.08  1.018E-02  1384.30  24.290    PBC<MDA AG110M
  1408.00        6. 136.90   2.10  1.004E-02  1408.00  21.005    PBC<MDA EU152 
  1460.76      214.   7.09   1.62  9.749E-03  1460.83  10.670  1.144E+02 K40   
  1764.40       42.  19.86   2.31  8.350E-03  1764.49  15.400  1.827E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   297.40    74.48       277.       292. 6.399E+03    9.97   1.025  -      sD
   308.15    77.16       250.       523. 1.118E+04    6.12   1.027  -       D
   358.97    89.93       200.       124. 2.425E+03   18.52   1.039  -       D
   742.73   185.81       126.       208. 4.737E+03   13.73   1.186  -      s 
   964.01   241.37       289.       106. 2.865E+03   24.64   1.181  -      sD
  1079.79   270.09        57.        97. 2.835E+03   18.22   0.982  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:40:57 AMPage  5
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191369.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.80    46.54       511.       -30.    -0.016   109.44   0.998s
 TH-227    200.20    50.14       432.        19.     0.010   159.38   1.001 
 AM-241    237.77    59.54       306.        30.     0.017   109.28   1.010s
 TH-234    252.77    63.29       556.        32.     0.018   104.13   1.014 
 Sn-126    256.74    64.28       727.        35.     0.019   111.08   1.015 
 BA-133    323.56    80.99      1946.       -41.    -0.023    80.59   1.031s
 Np-237    345.55    86.49      2084.       -35.    -0.020   183.70   1.036s
 EU-155    345.76    86.54      2325.       -39.    -0.022   176.50   1.036s
 Sn-126    347.35    86.94      2286.       -39.    -0.022   174.99   1.037 
 Sn-126    349.87    87.57      2103.        75.     0.041    33.78   1.037D
 Cd-109    351.75    88.04      2247.         0.     0.000   173.31   1.038A
 Nd-147    363.99    91.10      2064.       -39.    -0.022   165.72   1.041D
 TH-234    369.94    92.59       326.        44.     0.025    59.62   1.042D
 AC-228    372.98    93.35      2035.       -40.    -0.022    61.58   1.043s
 Gd-153    389.58    97.50      2073.       -32.    -0.018   199.99   1.047s
 Np-239    397.58    99.50      2105.         0.     0.000  1000.00   1.049s
 Gd-153    412.37   103.20      2105.         0.     0.000  1000.00   1.052s
 Np-239    414.37   103.70      2105.         0.     0.000  1000.00   1.053 
 EU-155    420.82   105.31      2136.       -39.    -0.022    63.16   1.054s
 Np-239    424.09   106.13      2172.       -10.    -0.005   671.04   1.055s
 EU-152    486.67   121.78       373.        17.     0.009   165.77   1.070s
 CO-57     487.80   122.06       306.        29.     0.016    86.47   1.070s
 EU-154    491.95   123.10       316.         9.     0.005   279.87   1.071s
 PA-234    524.72   131.29      1345.       -38.    -0.021    65.24   1.079s
 HF-181    531.64   133.02      1381.       -37.    -0.020   143.75   1.081s
 CE-144    533.69   133.54      1418.       -37.    -0.020   145.57   1.081s
 HF-181    544.74   136.30      1454.       -37.    -0.021   147.07   1.084s
 CO-57     545.43   136.47      1491.       -37.    -0.021   148.90   1.084s
 Tc-99m    561.57   140.51      1528.       -37.    -0.021   150.16   1.088s
 U-235     574.67   143.79      1565.       -37.    -0.021   151.52   1.091 
 CE-141    581.29   145.44      1558.       -38.    -0.021   147.96   1.092 
 Ba-140    650.15   162.66       390.        22.     0.012   128.73   1.108 
 U-235     653.03   163.38       385.       -31.    -0.017    90.39   1.109s
 CE-139    662.92   165.85       412.       -23.    -0.013   125.52   1.111s
 Cf-251    705.90   176.60       158.        26.     0.014    94.01   1.122s
 U-235     742.37   185.72       513.       -31.    -0.017   104.31   1.130s
 TH-229    773.52   193.51       192.        18.     0.010   152.55   1.137s
 U-235     820.80   205.33       328.       -36.    -0.020    99.51   1.148s
 TH-229    842.87   210.85       300.       -35.    -0.019    71.77   1.153 
 Cf-251    907.45   227.00       128.        13.     0.007   169.27   1.168s
 PB-212    953.97   238.63       100.       853.     0.474     3.81   1.179D
 PB-214    967.43   242.00      1371.        26.     0.014   202.50   1.182s
 EU-152    978.21   244.69      1352.       -23.    -0.013   230.80   1.185s
 TH-227   1024.39   256.24       100.        38.     0.021    54.02   1.195s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:40:57 AMPage  6
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191369.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cd-113m  1054.23   263.70       385.       -25.    -0.014   112.53   1.202s
 BI-210M  1062.75   265.83       360.       -25.    -0.014   108.74   1.204s
 TL-208   1108.98   277.39        60.        73.     0.041    25.02   2.133s
 Hg-203   1116.22   279.20       260.       -24.    -0.013    96.07   1.216s
 I-131    1136.61   284.30        92.         6.     0.003   312.34   1.221s
 PB-214   1179.77   295.09        68.       243.     0.135     8.03   1.231D
 TL-210   1183.41   296.00      1074.       -26.    -0.014   181.51   1.231s
 PB-212   1199.52   300.03        67.        53.     0.029    25.79   1.235D
 PA-231   1199.68   300.07      1048.       -26.    -0.014   178.80   1.235s
 PA-233   1200.12   300.18      1022.       -26.    -0.014   176.61   1.235s
 PA-231   1210.00   302.65       996.       -26.    -0.014   174.08   1.237s
 BA-133   1210.81   302.85       971.       -26.    -0.014   171.81   1.238s
 Ba-140   1218.80   304.85       934.       -26.    -0.014   168.38   1.240s
 BI-210M  1218.99   304.90       909.       -26.    -0.014   166.06   1.240s
 Ir-192   1233.16   308.44       883.       -19.    -0.010   225.49   1.243s
 Ir-192   1265.35   316.49       762.        26.     0.014   151.03   1.250s
 CR-51    1279.73   320.08       241.       -25.    -0.014    77.11   1.253s
 La-140   1314.43   328.76       605.       -14.    -0.008   249.90   1.261s
 Cf-249   1333.15   333.44       591.         0.     0.000  1000.00   1.265s
 AC-228   1351.87   338.12        47.       160.     0.089    11.35   1.218 
 Cs-136   1361.66   340.57       591.         0.     0.000  1000.00   1.272 
 EU-152   1376.53   344.29       591.         0.     0.000  1000.00   1.275 
 HF-181   1382.70   345.83       535.        22.     0.012   148.98   1.276 
 PB-214   1406.37   351.75        54.       392.     0.218     6.14   1.264 
 BA-133   1423.37   356.00       538.        -8.    -0.004   411.55   1.285s
 I-131    1457.31   364.48        80.        20.     0.011    90.37   1.293s
 BA-133   1534.73   383.84       236.         0.     0.000  1000.00   1.310s
 Cf-249   1551.17   387.95       236.         0.     0.000  1000.00   1.314s
 SN-113   1566.12   391.69       181.        19.     0.011   101.39   1.317 
 SB-125   1710.86   427.88        74.         6.     0.003   286.76   1.349s
 AG-108M  1735.10   433.94        69.        15.     0.008   118.79   1.354s
 SB-125   1852.82   463.37        88.        42.     0.023    35.28   1.380s
 Ir-192   1871.59   468.06       147.        18.     0.010    98.13   1.384 
 BE-7     1909.73   477.60       156.         3.     0.001   665.91   1.392s
 HF-181   1927.34   482.00       155.       -17.    -0.009   108.33   1.396s
 La-140   1947.43   487.02       192.       -16.    -0.009   121.44   1.400s
 RU-103   1987.56   497.05        44.        -2.    -0.001   928.11   1.409s
 RH-106   2046.81   511.86        91.       147.     0.082    12.34   2.672s
 Kr-85    2055.27   513.98       238.         0.     0.000  1000.00   1.424s
 Nd-147   2123.35   531.00        48.        15.     0.009    95.39   1.438s
 CS-134   2252.30   563.24        42.        15.     0.008    93.50   1.466s
 CS-134   2276.64   569.32        42.         8.     0.004   119.90   1.471s
 PA-234   2277.24   569.47        50.         0.     0.000  1000.00   1.471s
 BI-207   2278.16   569.70        64.       -11.    -0.006   140.74   1.471s
 TL-208   2331.61   583.06        36.       266.     0.148     7.99   1.668 
 SB-125   2401.36   600.50       554.       -18.    -0.010   186.15   1.497s
 SB-124   2410.29   602.73       536.       -18.    -0.010   182.92   1.499s
 CS-134   2418.21   604.71       518.       -18.    -0.010   179.67   1.500s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:40:57 AMPage  7
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191369.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-214   2436.51   609.29        23.       308.     0.171     6.48   1.437 
 RU-103   2440.56   610.30       500.        -5.    -0.003   632.31   1.505s
 AG-108M  2456.49   614.28       495.         0.     0.000  1000.00   1.508s
 PM-144   2471.62   618.06       380.        14.     0.008   200.17   1.512s
 RH-106   2487.04   621.92       479.        13.     0.007   247.49   1.515s
 SB-125   2542.94   635.89        60.        -6.    -0.004   173.72   1.526s
 AG-110M  2630.43   657.76       120.       -22.    -0.012    53.03   1.544s
 CS-137   2646.03   661.66       139.       -10.    -0.005   172.08   1.548s
 PM-144   2785.58   696.54        76.         4.     0.002   278.89   1.576s
 NB-94    2809.93   702.63       100.       -16.    -0.009    92.72   1.581 
 SB-124   2890.57   722.79       174.       -19.    -0.011    99.72   1.598s
 AG-108M  2891.17   722.94       155.       -11.    -0.006   159.37   1.598s
 EU-154   2892.86   723.36       114.        17.     0.009    94.02   1.598s
 ZR-95    2896.22   724.20       131.         4.     0.002   426.01   1.599s
 BI-212   2907.93   727.13        22.        68.     0.038    20.24   2.176s
 PM-146   2942.31   735.72        56.       -17.    -0.009    67.38   1.608s
 PM-146   2988.08   747.16        33.         3.     0.002   367.83   1.617s
 ZR-95    3026.36   756.73        60.       -18.    -0.010    63.86   1.625s
 AG-110M  3055.23   763.94       126.       -26.    -0.014    64.17   1.631s
 NB-95    3062.61   765.79       146.         8.     0.004   226.51   1.632s
 PA-234M  3065.10   766.41       118.        22.     0.012    73.15   1.633s
 EU-152   3115.14   778.92        70.       -21.    -0.012    88.74   1.643s
 BI-212   3141.15   785.42       115.        18.     0.010    86.83   1.648 
 CS-134   3182.96   795.87        90.         3.     0.002   450.92   1.656 
 TL-210   3197.88   799.60        93.         0.     0.000  1000.00   1.659s
 CS-134   3207.29   801.95       102.        -8.    -0.004   182.00   1.661 
 CO-58    3242.59   810.78        26.        10.     0.006    78.41   1.668s
 La-140   3262.58   815.77        36.         4.     0.002   220.54   1.672s
 Cs-136   3273.50   818.50        44.         4.     0.002   239.79   1.674s
 MN-54    3338.91   834.85        45.         9.     0.005   167.22   1.687s
 Co-56    3386.61   846.77        30.         6.     0.003   204.80   1.696s
 TL-208   3440.29   860.19         5.        65.     0.036    14.77   1.370 
 NB-94    3483.94   871.10        27.         4.     0.002   175.24   1.715s
 EU-154   3492.47   873.23        62.       -19.    -0.010    52.11   1.717s
 PA-234   3521.68   880.53        53.         8.     0.004   139.47   1.722s
 PA-234   3532.53   883.24        61.         0.     0.000  1000.00   1.724s
 AG-110M  3538.30   884.68        80.       -17.    -0.009    78.24   1.725s
 Sc-46    3556.69   889.28        74.         6.     0.004   197.43   1.729s
 AC-228   3644.03   911.11         4.       186.     0.103     7.78   1.209s
 AG-110M  3749.60   937.49        55.       -21.    -0.011    63.75   1.766s
 PA-234   3783.72   946.02        35.        -7.    -0.004   189.61   1.772s
 EU-152   3856.11   964.11       200.        -5.    -0.003   377.80   1.786 
 AC-228   3876.07   969.10         9.       110.     0.061    11.45   1.476 
 EU-154   3985.03   996.33        43.        13.     0.007    78.60   1.810s
 PA-234M  4003.71  1001.00        55.         4.     0.002   285.57   1.814s
 EU-154   4018.82  1004.77        49.        11.     0.006    95.68   1.816s
 Cs-136   4192.07  1048.07        37.        -5.    -0.003   167.71   1.848s
 RH-106   4201.23  1050.36        46.         8.     0.005   120.60   1.850s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:40:57 AMPage  8
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191369.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-207   4254.46  1063.66        43.       -15.    -0.008   104.55   1.860s
 Ga-68    4309.44  1077.40        27.        -9.    -0.005   139.63   1.870s
 FE-59    4396.88  1099.25        27.        -9.    -0.005   139.63   1.886s
 EU-152   4448.20  1112.07       123.       -11.    -0.006   147.84   1.895s
 ZN-65    4462.09  1115.55       112.         0.     0.000  1000.00   1.897s
 BI-214   4479.79  1119.97         7.        63.     0.035    15.06   1.449s
 Sc-46    4482.12  1120.55       112.         0.     0.000  1000.00   1.901s
 Ta-182   4485.12  1121.30       124.       -11.    -0.006   142.28   1.901 
 CO-60    4692.96  1173.24        27.        -2.    -0.001   503.50   1.938s
 Ta-182   4756.25  1189.05        17.         4.     0.002   246.86   1.949 
 Co-56    4953.27  1238.28        40.        12.     0.007   127.17   1.984s
 NA-22    5098.35  1274.53        23.        -2.    -0.001   411.34   2.008s
 EU-154   5098.39  1274.54        24.         0.     0.000  1000.00   2.008s
 FE-59    5166.65  1291.60        12.         8.     0.005    99.36   2.020s
 TL-210   5252.32  1313.00        17.        -3.    -0.002   327.45   2.034s
 AG-110M  5537.69  1384.30        11.        10.     0.006    83.18   2.082s
 EU-152   5632.56  1408.00        12.         6.     0.003   136.90   2.097s
 K-40     5843.75  1460.76         8.       214.     0.119     7.09   1.617s
 SB-124   6765.35  1690.98        13.        -4.    -0.002   390.76   2.272s
 BI-214   7059.65  1764.49        14.        42.     0.024    19.86   2.314s
 Co-56    7087.11  1771.35        67.       -10.    -0.006   116.53   2.318s
 Y-88     7346.20  1836.06         6.        -2.    -0.001   275.72   2.354s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   6.1192E-01                                      5.31E+01             
                           477.60 6.119E-01 &(  1.399E+01 6.66E+02 1.05E+01 G  
 
NA-22    C  -8.5128E-02                                      9.50E+02             
                          1274.53-8.513E-02 ?(  1.272E+00 4.11E+02 9.99E+01 G  
 
K-40     N   1.1438E+02                                      4.66E+11             
                          1460.83 1.144E+02  (P 8.421E+00 7.09E+00 1.07E+01 G  
 
Sc-46    F   2.4242E-01                                      8.38E+01             
                           889.28 2.424E-01 ?(  1.649E+00 1.97E+02 1.00E+02 G  
                          1120.55 0.000E+00 -   2.397E+00 1.00E+03 1.00E+02 G  
 
CR-51    F  -4.6380E+00                                      2.77E+01             
                           320.08-4.638E+00 ?(P 1.373E+01 7.71E+01 9.94E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:40:57 AMPage  9
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191369.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
MN-54    C   3.2965E-01                                      3.12E+02             
                           834.85 3.297E-01 ?(  1.244E+00 1.67E+02 1.00E+02 G  
 
FE-59    F   4.5264E-02                                      4.45E+01             
                          1099.25-6.960E-01 ?(  2.150E+00 1.40E+02 5.65E+01 G  
                          1291.60 1.015E+00 ?(P 2.211E+00 9.94E+01 4.32E+01 G  
 
Co-56    C   4.9292E-01                                      7.73E+01             
                           846.77 2.223E-01 ?(  1.046E+00 2.05E+02 9.99E+01 G  
                          1238.28 9.023E-01 ?(P 2.431E+00 1.27E+02 6.61E+01 G  
                          1037.84-2.107E-01 % P 7.492E+00 1.83E+03 1.41E+01 G  
                          1771.35-4.456E+00 +   1.766E+01 1.17E+02 1.55E+01  A 
 
CO-57    C   3.5843E-01                                      2.72E+02             
                           122.06 3.584E-01 &(  1.031E+00 8.65E+01 8.56E+01 G  
                           136.47-3.728E+00 &   1.845E+01 1.49E+02 1.07E+01 G  
 
CO-58    C   3.6167E-01                                      7.09E+01             
                           810.78 3.617E-01 ?(  9.530E-01 7.84E+01 9.95E+01 G  
 
CO-60    F   1.7638E-02                                      1.93E+03             
                          1332.50 1.764E-02 %(  1.317E+00 3.35E+03 1.00E+02 G  
                          1173.24-8.982E-02 & P 1.285E+00 5.03E+02 9.99E+01 G  
 
NB-94    I  -5.1940E-01                                      7.41E+06             
                           702.63-5.194E-01 &(  1.616E+00 9.27E+01 9.79E+01 G  
                           871.10 1.641E-01 +   1.014E+00 1.75E+02 9.99E+01 G  
 
ZR-95    I  -1.1264E+00                                      6.40E+01             
                           756.73-1.126E+00 ?(P 2.422E+00 6.39E+01 5.45E+01 G  
                           724.20 2.850E-01 &   4.174E+00 4.26E+02 4.42E+01 G  
 
NB-95    I   2.6281E-01                                      6.40E+01             
                           765.79 2.628E-01 ?(  2.029E+00 2.27E+02 9.98E+01 G  
 
RU-103   I  -4.3634E-02                                      3.93E+01             
                           497.05-4.363E-02 ?(P 9.152E-01 9.28E+02 9.09E+01 G  
                           610.30-2.520E+00 +   5.373E+01 6.32E+02 5.75E+00 GA 
 
RH-106   I   6.3872E+00                                      3.74E+02             
                           621.92 3.717E+00 &(  3.091E+01 2.47E+02 9.93E+00 G  
                          1050.36 2.339E+01 ?(  9.662E+01 1.21E+02 1.56E+00 G  
                           511.86 1.866E+01 ?   5.987E+00 1.23E+01 2.00E+01 GA 
 
AG-108M  C   3.6520E-01                                      1.53E+05             
                           433.94 3.652E-01 ?(  1.034E+00 1.19E+02 9.05E+01 G  
                           722.94-4.066E-01 +   2.195E+00 1.59E+02 9.08E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:40:57 AMPage 10
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191369.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           614.28 0.000E+00 -   3.438E+00 1.00E+03 8.98E+01 G  
 
AG-110M  F  -9.3981E-02                                      2.50E+02             
                           884.68-8.942E-01 ?(  2.334E+00 7.82E+01 7.27E+01 G  
                           657.76-7.000E-01 + P 1.737E+00 5.30E+01 9.46E+01 G  
                           937.49-2.405E+00 & P 4.354E+00 6.37E+01 3.44E+01 G  
                          1384.30 2.300E+00 ?(  4.132E+00 8.32E+01 2.43E+01 G  
                           763.94-3.991E+00 +   8.450E+00 6.42E+01 2.23E+01 G  
 
SN-113   F   6.3074E-01                                      1.15E+02             
                           391.69 6.307E-01  (P 2.141E+00 1.01E+02 6.40E+01 G  
 
SB-124   F  -5.2601E-01                                      6.02E+01             
                           602.73-5.260E-01 @(  3.223E+00 1.83E+02 9.83E+01 G  
                          1690.98-5.233E-01 + P 2.613E+00 3.91E+02 4.78E+01 G  
                           722.79-5.841E+00 +   1.951E+01 9.97E+01 1.08E+01 G  
 
SB-125   I   2.8138E+00                                      1.01E+03             
                           427.88 4.654E-01 ?(P 3.221E+00 2.87E+02 2.96E+01 G  
                           600.50-2.882E+00 +   1.797E+01 1.86E+02 1.79E+01 G  
                           635.89-1.712E+00 +   1.026E+01 1.74E+02 1.13E+01 G  
                           463.37 9.453E+00 ?(P 1.048E+01 3.53E+01 1.05E+01 G  
 
I-131    I   5.6895E-01                                      8.02E+00             
                           364.48 4.873E-01  (  1.082E+00 9.04E+01 8.17E+01 G  
                           284.30 1.655E+00 ?(  1.294E+01 3.12E+02 6.14E+00 G  
                           636.97 2.709E-01 % P 1.680E+01 1.76E+03 7.17E+00 G  
 
Gd-153   F  -1.1422E+00                                      2.42E+02             
                            97.50-1.142E+00 ?(  7.594E+00 2.00E+02 3.00E+01 G  
                           103.20 0.000E+00 +   1.040E+01 1.00E+03 2.18E+01 G  
 
Ga-68    C  -1.3721E+01                                      4.71E-02             
                          1077.40-1.372E+01 ?(  4.239E+01 1.40E+02 3.30E+00 G  
 
Tc-99m   I  -4.6645E-01                                      2.51E-01             
                           140.51-4.665E-01  (  2.328E+00 1.50E+02 8.93E+01 G  
 
BA-133   F  -2.5244E-01                                      3.85E+03             
                           356.00-2.524E-01 ?(  3.496E+00 4.12E+02 6.20E+01 G  
                           302.85-2.465E+00 +   1.412E+01 1.72E+02 1.83E+01 G  
                           383.84 0.000E+00 +   1.716E+01 1.00E+03 8.94E+00 GA 
                            80.99-1.390E+00 + P 7.033E+00 8.06E+01 3.41E+01 GA 
 
CS-134   I   6.7891E-01                                      7.54E+02             
                           795.87 1.238E-01 &(  1.937E+00 4.51E+02 8.55E+01 G  
                           604.71-5.313E-01 +   3.198E+00 1.80E+02 9.76E+01 G  
                           569.32 1.428E+00 &(  5.873E+00 1.20E+02 1.54E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:40:57 AMPage 11
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191369.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           801.95-3.269E+00 +   2.034E+01 1.82E+02 8.69E+00 G  
                           563.24 4.985E+00 ?(  1.073E+01 9.35E+01 8.35E+00 G  
 
CS-137   I  -3.5495E-01                                      1.10E+04             
                           661.66-3.550E-01 ?(  2.075E+00 1.72E+02 8.52E+01 G  
 
CE-139   F  -3.4036E-01                                      1.38E+02             
                           165.85-3.404E-01  (  1.428E+00 1.26E+02 7.99E+01 G  
 
Ba-140   I   9.5569E-01                                      1.28E+01             
                           537.26 1.309E-01 %(P 4.079E+00 1.27E+03 2.44E+01 G  
                           162.66 4.190E+00  (  1.804E+01 1.29E+02 6.22E+00 G  
                           304.85-1.059E+01 +   5.948E+01 1.68E+02 4.29E+00 G  
 
La-140   I   1.1082E-01                                      1.28E+01             
                          1596.21-1.126E-02 %(P 9.177E-01 8.67E+03 9.54E+01 G  
                           487.02-8.879E-01 +   3.625E+00 1.21E+02 4.55E+01 G  
                           328.76-1.277E+00 +   1.071E+01 2.50E+02 2.03E+01 G  
                           815.77 6.111E-01 ?(  4.743E+00 2.21E+02 2.33E+01 G  
 
CE-141   I  -8.7304E-01                                      3.25E+01             
                           145.44-8.730E-01 &(  4.293E+00 1.48E+02 4.82E+01 G  
 
CE-144   I  -3.5543E+00                                      2.85E+02             
                           133.54-3.554E+00 ?(  1.720E+01 1.46E+02 1.11E+01 G  
 
PM-144   C   2.7726E-01                                      3.63E+02             
                           696.54 1.450E-01 ?(  1.401E+00 2.79E+02 9.90E+01 G  
                           618.06 4.094E-01 &(  2.756E+00 2.00E+02 9.91E+01 G  
 
EU-152   F   6.1070E-01                                      4.94E+03             
                           121.78 6.107E-01 &(  3.399E+00 1.66E+02 2.86E+01 G  
                           344.29 0.000E+00 &   8.372E+00 1.00E+03 2.65E+01 G  
                          1112.07-3.636E+00 +   1.824E+01 1.48E+02 1.36E+01 G  
                           778.92-5.736E+00 +   1.119E+01 8.87E+01 1.29E+01 G  
                           964.11-1.495E+00 +   1.925E+01 3.78E+02 1.46E+01 G  
                           244.69-4.518E+00 &   3.476E+01 2.31E+02 7.58E+00 G  
                          1408.00 1.605E+00 ? P 4.947E+00 1.37E+02 2.10E+01 GA 
 
EU-154   I   1.8228E+00                                      3.14E+03             
                           123.10 2.327E-01  (  2.200E+00 2.80E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   3.728E+00 1.00E+03 3.52E+01 G  
                           723.36 2.707E+00 &(  8.536E+00 9.40E+01 2.02E+01 G  
                           873.23-5.744E+00 & P 1.218E+01 5.21E+01 1.23E+01 G  
                          1004.77 2.569E+00 ?(  8.320E+00 9.57E+01 1.80E+01 G  
                           996.33 4.989E+00 ?(  1.313E+01 7.86E+01 1.06E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:40:57 AMPage 12
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191369.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I  -1.9405E+00                                      1.81E+03             
                           105.31-1.941E+00  (P 1.075E+01 6.32E+01 2.12E+01 G  
                            86.54-1.401E+00 &   8.214E+00 1.76E+02 3.07E+01 G  
 
HF-181   F   2.1616E-02                                      4.24E+01             
                           482.00-5.031E-01 ?(  1.831E+00 1.08E+02 8.05E+01 G  
                           133.02-9.088E-01 +   4.343E+00 1.44E+02 4.33E+01 G  
                           345.83 2.825E+00  (  1.407E+01 1.49E+02 1.51E+01 G  
                           136.30-6.802E+00 &   3.326E+01 1.47E+02 5.85E+00 G  
 
Ta-182   F  -6.4429E-01                                      1.14E+02             
                          1121.30-1.497E+00  (  7.221E+00 1.42E+02 3.49E+01 G  
                          1221.41 1.218E-01 %   5.028E+00 1.88E+03 2.70E+01 G  
                          1189.05 1.192E+00  (  6.535E+00 2.47E+02 1.62E+01 G  
 
Hg-203   F  -4.9344E-01                                      4.66E+01             
                           279.20-4.934E-01 ?(  1.582E+00 9.61E+01 8.15E+01 G  
 
TL-208   N   8.7802E+00                                      6.98E+02             
                           583.02 8.780E+00  (P 1.019E+00 7.99E+00 8.45E+01 G  
                           277.28 1.905E+01 + P 1.013E+01 2.50E+01 6.31E+00 G  
                           860.56 1.962E+01 + P 3.956E+00 1.48E+01 1.24E+01 G  
 
PM-146   C   1.4556E-01                                      2.02E+03             
                           453.88 4.917E-02 %(P 1.352E+00 1.12E+03 6.50E+01 G  
                           747.16 3.298E-01 ?(  2.904E+00 3.68E+02 3.40E+01 G  
                           735.72-2.526E+00 + P 5.558E+00 6.74E+01 2.25E+01 G  
 
Y-88     F  -1.6174E-01                                      1.07E+02             
                          1836.06-1.617E-01 ?(  1.001E+00 2.76E+02 9.92E+01 G  
                           898.04 4.835E-02 % P 1.265E+00 1.12E+03 9.37E+01 G  
 
Cd-113m     -6.6523E+03                                      5.33E+03             
                           263.70-6.652E+03 ?(  2.499E+04 1.13E+02 6.00E-03   K
 
Cf-251   T   1.8364E+00                                      3.28E+05             
                           176.60 1.836E+00 ?(  4.399E+00 9.40E+01 1.70E+01 G  
                           227.00 3.031E+00 ?   1.267E+01 1.69E+02 6.30E+00 GA 
 
Sn-126       4.9915E+00                                      3.65E+07             
                            87.57 2.191E+00 }   6.364E+00 3.38E+01 3.75E+01 GA 
                            64.28 4.992E+00  (  1.844E+01 1.11E+02 9.70E+00 G  
                            86.94-4.749E+00 +   2.760E+01 1.75E+02 9.04E+00 GA 
 
PB-210   N  -1.5033E+01                                      8.14E+03             
                            46.54-1.503E+01 ?(  5.482E+01 1.09E+02 4.25E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:40:57 AMPage 13
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191369.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   2.9312E+01                                      6.98E+02             
                           238.63 2.931E+01  (P 1.697E+00 3.81E+00 4.33E+01 G  
                           300.03 2.811E+01     2.165E+01 2.58E+01 3.28E+00 GA 
 
PB-214   N   2.0730E+01                                      5.84E+05             
                           351.93 2.026E+01  (P 1.904E+00 6.14E+00 3.76E+01 G  
                           295.09 2.164E+01  (P 3.666E+00 8.03E+00 1.93E+01 G  
                           242.00 5.255E+00 &   3.545E+01 2.03E+02 7.43E+00 GA 
 
BI-207   C  -8.7042E-01                                      1.18E+04             
                          1063.66-8.704E-01 ?(  1.967E+00 1.05E+02 7.45E+01 G  
                           569.70-3.119E-01 + P 1.124E+00 1.41E+02 9.77E+01 G  
 
BI-212   N   2.9904E+01                                      6.98E+02             
                           727.17 2.990E+01  (  1.083E+01 2.02E+01 7.55E+00 G  
                           785.42 4.947E+01 ?   1.437E+02 8.68E+01 1.28E+00 GA 
 
U-235    N  -3.7365E+00                                      2.57E+11             
                           143.79-3.737E+00 ?(  1.882E+01 1.52E+02 1.10E+01 G  
                           205.33-9.720E+00 &   2.343E+01 9.95E+01 5.01E+00 G  
                           163.38-7.325E+00 &   2.202E+01 9.04E+01 5.08E+00 G  
                           185.72-7.284E-01 +   2.530E+00 1.04E+02 5.40E+01 GA 
 
BI-214   N   1.9047E+01                                      5.84E+05             
                           609.31 1.929E+01  (P 1.567E+00 6.48E+00 4.61E+01 G  
                          1120.29 1.908E+01  (P 4.705E+00 1.51E+01 1.51E+01 G  
                          1764.49 1.827E+01 ?(P 8.623E+00 1.99E+01 1.54E+01 G  
 
BI-210M  T  -8.0402E-01                                      1.10E+09             
                           265.83-8.040E-01  (  2.919E+00 1.09E+02 5.00E+01 G  
                           304.90-1.623E+00 +   8.990E+00 1.66E+02 2.80E+01 G  
 
AC-228   N   2.5316E+01                                      2.10E+03             
                           911.07 2.508E+01  (  1.676E+00 7.78E+00 2.90E+01 G  
                           968.97 2.580E+01  (P 4.002E+00 1.14E+01 1.75E+01 G  
                           338.32 2.518E+01  (P 5.449E+00 1.13E+01 1.20E+01 G  
                            93.35-7.798E+00 - P 4.114E+01 6.16E+01 5.56E+00 XA 
 
TH-227   N   6.3360E+00                                      7.95E+03             
                           256.24 8.477E+00 &(  1.100E+01 5.40E+01 7.00E+00 G  
                           235.97-5.819E-01 %   2.154E+01 1.11E+03 1.23E+01 G  
                            50.14 4.462E+00 ?(  2.383E+01 1.59E+02 8.00E+00 G  
 
TH-229   N   5.3020E+00                                      2.68E+06             
                           193.51 5.302E+00  (  1.982E+01 1.53E+02 4.40E+00 G  
                           210.85-1.595E+01 & P 3.826E+01 7.18E+01 2.99E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:40:57 AMPage 14
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191369.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-234   N   9.9798E+00                                      1.63E+12             
                            92.59 8.545E+00  (  1.677E+01 5.96E+01 5.58E+00 G  
                            63.29 1.208E+01  (  4.187E+01 1.04E+02 3.81E+00 G  
 
PA-231   N  -1.5676E+01                                      1.20E+07             
                           302.65-1.568E+01 ?(  9.099E+01 1.74E+02 2.88E+00 G  
                           300.07-1.821E+01 +   1.086E+02 1.79E+02 2.46E+00 G  
 
PA-233   C  -6.2368E-03                                      7.82E+08             
                           312.01-6.237E-03 %(P 6.932E+00 1.55E+04 3.60E+01 G  
                           300.18-7.227E+00 +   4.256E+01 1.77E+02 6.20E+00 G  
 
PA-234   N  -2.2625E+00                                      1.63E+12             
                           131.29-2.262E+00 &(P 1.027E+01 6.52E+01 1.80E+01 G  
                           946.02-2.107E+00 +   9.115E+00 1.90E+02 1.34E+01 G  
                           569.47 0.000E+00 +   1.194E+01 1.00E+03 8.20E+00 G  
                           883.24 0.000E+00 &   1.558E+01 1.00E+03 9.60E+00 G  
                           880.53 4.875E+00 +   2.336E+01 1.39E+02 6.00E+00 GA 
 
PA-234M  N   8.0635E+01                                      1.63E+12             
                          1001.00 1.885E+01 ?(  1.881E+02 2.86E+02 8.37E-01 G  
                           766.41 2.565E+02 &(  6.231E+02 7.31E+01 2.94E-01 G  
 
AM-241   T   1.2832E+00                                      1.58E+05             
                            59.54 1.283E+00 *(P 3.562E+00 1.09E+02 3.59E+01 G  
 
Np-237   F  -2.9883E+00                                      2.14E+06             
                            86.49-2.988E+00 &(  1.824E+01 1.84E+02 1.31E+01 G  
 
Ir-192   F   6.4750E-01                                      7.40E+01             
                           316.49 5.403E-01 ?(  2.722E+00 1.51E+02 8.70E+01 G  
                           468.06 8.278E-01  (  2.723E+00 9.81E+01 5.18E+01 G  
                           308.44-1.046E+00 +   7.879E+00 2.25E+02 3.18E+01 G  
 
Cs-136   F   1.4428E-01                                      1.30E+01             
                           818.50 1.443E-01 ?(  1.213E+00 2.40E+02 1.00E+02 G  
                          1048.07-2.914E-01 &   1.704E+00 1.68E+02 8.00E+01 G  
                           340.57 0.000E+00 &   4.695E+00 1.00E+03 4.69E+01 G  
 
Np-239   T  -4.5220E-01                                      2.36E+00             
                           103.70 0.000E+00 &   9.445E+00 1.00E+03 2.40E+01 X  
                           106.13-4.522E-01 &(  1.011E+01 6.71E+02 2.27E+01 G  
                            99.50 0.000E+00 +   1.523E+01 1.00E+03 1.50E+01 X  
 
Nd-147       3.0759E+00                                      1.11E+01             
                           531.00 3.076E+00 ?(  6.998E+00 9.54E+01 1.30E+01 G  
                            91.10-1.492E+00 -   8.215E+00 1.66E+02 2.83E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:40:57 AMPage 15
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191369.An1             
                                                                                 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54       511.       -30.    -0.016   109.44  -1.503E+01   
 TH-227      50.14       432.        19.     0.010   159.38   4.462E+00   
 AM-241      59.54       306.        30.     0.017   109.28   1.283E+00  P
 BA-133      80.99      1946.       -41.    -0.023    80.59  -1.390E+00  P
 Np-237      86.49      2084.       -35.    -0.020   183.70  -2.988E+00   
 EU-155      86.54      2325.       -39.    -0.022   176.50  -1.401E+00   
 Nd-147      91.10      2064.       -39.    -0.022   165.72  -1.492E+00   
 Gd-153      97.50      2073.       -32.    -0.018   199.99  -1.142E+00   
 EU-155     105.31      2136.       -39.    -0.022    63.16  -1.941E+00  P
 Np-239     106.13      2172.       -10.    -0.005   671.04  -4.522E-01   
 EU-152     121.78       373.        17.     0.009   165.77   6.107E-01   
 CO-57      122.06       306.        29.     0.016    86.47   3.584E-01   
 EU-154     123.10       316.         9.     0.005   279.87   2.327E-01   
 PA-234     131.29      1345.       -38.    -0.021    65.24  -2.262E+00  P
 HF-181     133.02      1381.       -37.    -0.020   143.75  -9.088E-01   
 CE-144     133.54      1418.       -37.    -0.020   145.57  -3.554E+00   
 HF-181     136.30      1454.       -37.    -0.021   147.07  -6.802E+00   
 CO-57      136.47      1491.       -37.    -0.021   148.90  -3.728E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:40:57 AMPage 16
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191369.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Tc-99m     140.51      1528.       -37.    -0.021   150.16  -4.665E-01   
 U-235      143.79      1565.       -37.    -0.021   151.52  -3.737E+00   
 CE-141     145.44      1558.       -38.    -0.021   147.96  -8.730E-01   
 U-235      163.38       385.       -31.    -0.017    90.39  -7.325E+00   
 CE-139     165.85       412.       -23.    -0.013   125.52  -3.404E-01   
 Cf-251     176.60       158.        26.     0.014    94.01   1.836E+00   
 U-235      185.72       513.       -31.    -0.017   104.31  -7.284E-01   
 TH-229     193.51       192.        18.     0.010   152.55   5.302E+00   
 U-235      205.33       328.       -36.    -0.020    99.51  -9.720E+00   
 TH-229     210.85       300.       -35.    -0.019    71.77  -1.595E+01  P
 Cf-251     227.00       128.        13.     0.007   169.27   3.031E+00   
 EU-152     244.69      1352.       -23.    -0.013   230.80  -4.518E+00   
 TH-227     256.24       100.        38.     0.021    54.02   8.477E+00   
 Cd-113m    263.70       385.       -25.    -0.014   112.53  -6.652E+03   
 BI-210M    265.83       360.       -25.    -0.014   108.74  -8.040E-01   
 Hg-203     279.20       260.       -24.    -0.013    96.07  -4.934E-01   
 I-131      284.30        92.         6.     0.003   312.34   1.655E+00   
 TL-210     296.00      1074.       -26.    -0.014   181.51  -5.600E-01   
 PA-231     300.07      1048.       -26.    -0.014   178.80  -1.821E+01   
 PA-233     300.18      1022.       -26.    -0.014   176.61  -7.227E+00   
 PA-231     302.65       996.       -26.    -0.014   174.08  -1.568E+01   
 BA-133     302.85       971.       -26.    -0.014   171.81  -2.465E+00   
 BI-210M    304.90       909.       -26.    -0.014   166.06  -1.623E+00   
 Ir-192     308.44       883.       -19.    -0.010   225.49  -1.046E+00   
 Ir-192     316.49       762.        26.     0.014   151.03   5.403E-01   
 CR-51      320.08       241.       -25.    -0.014    77.11  -4.638E+00  P
 La-140     328.76       605.       -14.    -0.008   249.90  -1.277E+00   
 HF-181     345.83       535.        22.     0.012   148.98   2.825E+00   
 BA-133     356.00       538.        -8.    -0.004   411.55  -2.524E-01   
 I-131      364.48        80.        20.     0.011    90.37   4.873E-01   
 SN-113     391.69       181.        19.     0.011   101.39   6.307E-01  P
 SB-125     427.88        74.         6.     0.003   286.76   4.654E-01  P
 AG-108M    433.94        69.        15.     0.008   118.79   3.652E-01   
 SB-125     463.37        88.        42.     0.023    35.28   9.453E+00  P
 Ir-192     468.06       147.        18.     0.010    98.13   8.278E-01   
 BE-7       477.60       156.         3.     0.001   665.91   6.119E-01   
 HF-181     482.00       155.       -17.    -0.009   108.33  -5.031E-01   
 La-140     487.02       192.       -16.    -0.009   121.44  -8.879E-01   
 RU-103     497.05        44.        -2.    -0.001   928.11  -4.363E-02  P
 Nd-147     531.00        48.        15.     0.009    95.39   3.076E+00   
 CS-134     563.24        42.        15.     0.008    93.50   4.985E+00   
 CS-134     569.32        42.         8.     0.004   119.90   1.428E+00   
 BI-207     569.70        64.       -11.    -0.006   140.74  -3.119E-01  P
 SB-125     600.50       554.       -18.    -0.010   186.15  -2.882E+00   
 SB-124     602.73       536.       -18.    -0.010   182.92  -5.260E-01   
 CS-134     604.71       518.       -18.    -0.010   179.67  -5.313E-01   
 RU-103     610.30       500.        -5.    -0.003   632.31  -2.520E+00   
 PM-144     618.06       380.        14.     0.008   200.17   4.094E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:40:57 AMPage 17
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191369.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125     635.89        60.        -6.    -0.004   173.72  -1.712E+00   
 AG-110M    657.76       120.       -22.    -0.012    53.03  -7.000E-01  P
 CS-137     661.66       139.       -10.    -0.005   172.08  -3.550E-01   
 PM-144     696.54        76.         4.     0.002   278.89   1.450E-01   
 NB-94      702.63       100.       -16.    -0.009    92.72  -5.194E-01   
 SB-124     722.79       174.       -19.    -0.011    99.72  -5.841E+00   
 AG-108M    722.94       155.       -11.    -0.006   159.37  -4.066E-01   
 EU-154     723.36       114.        17.     0.009    94.02   2.707E+00   
 ZR-95      724.20       131.         4.     0.002   426.01   2.850E-01   
 PM-146     735.72        56.       -17.    -0.009    67.38  -2.526E+00  P
 PM-146     747.16        33.         3.     0.002   367.83   3.298E-01   
 ZR-95      756.73        60.       -18.    -0.010    63.86  -1.126E+00  P
 AG-110M    763.94       126.       -26.    -0.014    64.17  -3.991E+00   
 NB-95      765.79       146.         8.     0.004   226.51   2.628E-01   
 PA-234M    766.41       118.        22.     0.012    73.15   2.565E+02   
 EU-152     778.92        70.       -21.    -0.012    88.74  -5.736E+00   
 CS-134     795.87        90.         3.     0.002   450.92   1.238E-01   
 CS-134     801.95       102.        -8.    -0.004   182.00  -3.269E+00   
 CO-58      810.78        26.        10.     0.006    78.41   3.617E-01   
 La-140     815.77        36.         4.     0.002   220.54   6.111E-01   
 Cs-136     818.50        44.         4.     0.002   239.79   1.443E-01   
 MN-54      834.85        45.         9.     0.005   167.22   3.297E-01   
 Co-56      846.77        30.         6.     0.003   204.80   2.223E-01   
 NB-94      871.10        27.         4.     0.002   175.24   1.641E-01   
 EU-154     873.23        62.       -19.    -0.010    52.11  -5.744E+00  P
 PA-234     880.53        53.         8.     0.004   139.47   4.875E+00   
 AG-110M    884.68        80.       -17.    -0.009    78.24  -8.942E-01   
 Sc-46      889.28        74.         6.     0.004   197.43   2.424E-01   
 AG-110M    937.49        55.       -21.    -0.011    63.75  -2.405E+00  P
 PA-234     946.02        35.        -7.    -0.004   189.61  -2.107E+00   
 EU-152     964.11       200.        -5.    -0.003   377.80  -1.495E+00   
 EU-154     996.33        43.        13.     0.007    78.60   4.989E+00   
 PA-234M   1001.00        55.         4.     0.002   285.57   1.885E+01   
 EU-154    1004.77        49.        11.     0.006    95.68   2.569E+00   
 Cs-136    1048.07        37.        -5.    -0.003   167.71  -2.914E-01   
 BI-207    1063.66        43.       -15.    -0.008   104.55  -8.704E-01   
 Ga-68     1077.40        27.        -9.    -0.005   139.63  -1.372E+01   
 FE-59     1099.25        27.        -9.    -0.005   139.63  -6.960E-01   
 EU-152    1112.07       123.       -11.    -0.006   147.84  -3.636E+00   
 Ta-182    1121.30       124.       -11.    -0.006   142.28  -1.497E+00   
 CO-60     1173.24        27.        -2.    -0.001   503.50  -8.982E-02  P
 Ta-182    1189.05        17.         4.     0.002   246.86   1.192E+00   
 Co-56     1238.28        40.        12.     0.007   127.17   9.023E-01  P
 NA-22     1274.53        23.        -2.    -0.001   411.34  -8.513E-02   
 FE-59     1291.60        12.         8.     0.005    99.36   1.015E+00  P
 TL-210    1313.00        17.        -3.    -0.002   327.45  -7.468E-01   
 AG-110M   1384.30        11.        10.     0.006    83.18   2.300E+00   
 EU-152    1408.00        12.         6.     0.003   136.90   1.605E+00  P
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:40:57 AMPage 18
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191369.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-124    1690.98        13.        -4.    -0.002   390.76  -5.233E-01  P
 Co-56     1771.35        67.       -10.    -0.006   116.53  -4.456E+00   
 Y-88      1836.06         6.        -2.    -0.001   275.72  -1.617E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    6.1192E-01    6.1192E-01    6.659E+02%                1.40E+01
 NA-22  #A   -8.5128E-02   -8.5128E-02    4.113E+02%                1.27E+00
 K-40         1.1438E+02    1.1438E+02    7.088E+00%                8.42E+00
 Sc-46  #A    2.4242E-01    2.4242E-01    1.974E+02%                1.65E+00
 CR-51  #A   -4.6379E+00   -4.6380E+00    7.711E+01%                1.37E+01
 MN-54  #A    3.2965E-01    3.2965E-01    1.672E+02%                1.24E+00
 FE-59  #A    4.5264E-02    4.5264E-02    8.569E+01%                2.15E+00
 Co-56  #A    4.9292E-01    4.9292E-01    1.205E+02%                1.05E+00
 CO-57  #A    3.5843E-01    3.5843E-01    8.647E+01%                1.03E+00
 CO-58  #A    3.6167E-01    3.6167E-01    7.841E+01%                9.53E-01
 CO-60  #A    1.7638E-02    1.7638E-02    3.354E+03%                1.32E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.72E+00
 NB-94  #A   -5.1940E-01   -5.1940E-01    9.272E+01%                1.62E+00
 ZR-95  #A   -1.1264E+00   -1.1264E+00    6.386E+01%                2.42E+00
 NB-95  #A    2.6281E-01    2.6281E-01    2.265E+02%                2.03E+00
 RU-103 #A   -4.3633E-02   -4.3634E-02    9.281E+02%                9.15E-01
 RH-106 #A    6.3872E+00    6.3872E+00    1.206E+02%                3.09E+01
 AG-108M#A    3.6520E-01    3.6520E-01    1.188E+02%                1.03E+00
 AG-110M#A   -9.3981E-02   -9.3981E-02    5.710E+01%                2.33E+00
 SN-113 #A    6.3074E-01    6.3074E-01    1.014E+02%                2.14E+00
 SB-124 #A   -5.2601E-01   -5.2601E-01    1.829E+02%                3.22E+00
 SB-125 #A    2.8138E+00    2.8138E+00    3.528E+01%                3.22E+00
 I-131  #A    5.6893E-01    5.6895E-01    9.037E+01%                1.08E+00
 Gd-153 #A   -1.1422E+00   -1.1422E+00    2.000E+02%                7.59E+00
 Ga-68  #A   -1.3623E+01   -1.3721E+01    1.396E+02%                4.24E+01
 Tc-99m #A   -4.6582E-01   -4.6645E-01    1.502E+02%                2.33E+00
 BA-133 #A   -2.5244E-01   -2.5244E-01    4.116E+02%                3.50E+00
 CS-134 #A    6.7891E-01    6.7891E-01    9.350E+01%                1.94E+00
 CS-137 #A   -3.5495E-01   -3.5495E-01    1.721E+02%                2.08E+00
 CE-139 #A   -3.4036E-01   -3.4036E-01    1.255E+02%                1.43E+00
 Ba-140  A    9.5566E-01    9.5569E-01    1.287E+02%                4.08E+00
 La-140 #A    1.1082E-01    1.1082E-01    2.205E+02%                9.18E-01
 CE-141 #A   -8.7303E-01   -8.7304E-01    1.480E+02%                4.29E+00
 CE-144 #A   -3.5543E+00   -3.5543E+00    1.456E+02%                1.72E+01
 PM-144 #A    2.7726E-01    2.7726E-01    1.716E+02%                1.40E+00
 EU-152 #A    6.1070E-01    6.1070E-01    1.658E+02%                3.40E+00
 EU-154 #A    1.8228E+00    1.8228E+00    7.860E+01%                2.20E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:40:57 AMPage 19
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191369.An1             
                                                                                 
 EU-155 #A   -1.9405E+00   -1.9405E+00    6.316E+01%                1.07E+01
 HF-181 #A    2.1616E-02    2.1616E-02    9.210E+01%                1.83E+00
 Ta-182 #A   -6.4429E-01   -6.4429E-01    1.423E+02%                7.22E+00
 Hg-203 #A   -4.9343E-01   -4.9344E-01    9.607E+01%                1.58E+00
 TL-208       8.7802E+00    8.7802E+00    7.986E+00%                1.02E+00
 PM-146 #A    1.4556E-01    1.4556E-01    3.678E+02%                1.35E+00
 Y-88   #A   -1.6174E-01   -1.6174E-01    2.757E+02%                1.00E+00
 Cd-113m#A   -6.6523E+03   -6.6523E+03    1.125E+02%                2.50E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.49E+01
 Cf-251 #A    1.8364E+00    1.8364E+00    9.401E+01%                4.40E+00
 Cf-249 #A    0.0000E+00    0.0000E+00    7.071E+02%                2.34E+00
 Sn-126  A    4.9915E+00    4.9915E+00    1.111E+02%                1.84E+01
 PB-210 #A   -1.5033E+01   -1.5033E+01    1.094E+02%                5.48E+01
 PB-212       2.9312E+01    2.9312E+01    3.809E+00%                1.70E+00
 PB-214       2.0730E+01    2.0730E+01    5.054E+00%                1.90E+00
 BI-207 #A   -8.7042E-01   -8.7042E-01    1.045E+02%                1.97E+00
 BI-212       2.9904E+01    2.9904E+01    2.024E+01%                1.08E+01
 U-235  #A   -3.7365E+00   -3.7365E+00    1.515E+02%                1.88E+01
 BI-214       1.9047E+01    1.9047E+01    6.479E+00%                1.57E+00
 BI-210M#A   -8.0402E-01   -8.0402E-01    1.087E+02%                2.92E+00
 AC-228       2.5316E+01    2.5316E+01    5.966E+00%                1.68E+00
 TH-227 #A    6.3360E+00    6.3360E+00    5.402E+01%                1.10E+01
 TH-229 #A    5.3020E+00    5.3020E+00    1.526E+02%                1.98E+01
 TH-234  A    9.9798E+00    9.9798E+00    5.962E+01%                1.68E+01
 PA-231 #A   -1.5676E+01   -1.5676E+01    1.741E+02%                9.10E+01
 PA-233 #A   -6.2368E-03   -6.2368E-03    1.553E+04%                6.93E+00
 PA-234 #A   -2.2625E+00   -2.2625E+00    6.524E+01%                1.03E+01
 PA-234M#A    8.0635E+01    8.0635E+01    7.315E+01%                1.88E+02
 AM-241 #A    1.2832E+00    1.2832E+00    1.093E+02%                3.56E+00
 Np-237 #A   -2.9883E+00   -2.9883E+00    1.837E+02%                1.82E+01
 Ir-192 #A    6.4749E-01    6.4750E-01    9.005E+01%                2.72E+00
 Cs-136 #A    1.4428E-01    1.4428E-01    2.398E+02%                1.21E+00
 Np-239 #A   -4.5214E-01   -4.5220E-01    6.710E+02%                1.01E+01
 Nd-147 #A    3.0758E+00    3.0759E+00    9.539E+01%                7.00E+00
 TL-210 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.71E+00
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.42E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.3 keV)     2.574E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.3 keV) 2.5744455E+02  Bq/Sample     
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:40:57 AMPage 20
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191369.An1             
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Test America St. Louis                    Spectrum ID: 9_Gamma_20191370 
-----------------------------------------------------------------------------                      
   Sample Description: 430266_Gamma_160-34268-A-13-B 
             Detector: Detector # 9       
             Batch ID: 430266                 
    Work Order Number: Gamma   
           Lot Number: 160-34268-A-13-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 10:44        Live Time: 3600   sec
     Acquisition Time: 6/20/2019 10:44:32     Real Time: 3605   sec
        Analysis Time: 6/20/2019 11:44        Dead Time: 0.13   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_100mL.Clb
  Efficiency Cal Desc: 9_100mLSolid_108513
  Efficiency Cal Date: 5/15/2018 14:38
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 9_2019-06-08_1439.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -2.161E+00           99.9     2.158E+00    2.161E+00    7.209E+00
NA-22      1.698E-01           81.0     1.376E-01    1.378E-01    4.654E-01
K-40       3.013E+01            9.6     2.894E+00    3.269E+00    4.715E+00
Sc-46     -3.103E-01           94.9     2.945E-01    2.949E-01    9.856E-01
CR-51      1.346E+00           94.2     1.267E+00    1.269E+00    4.235E+00
MN-54      1.990E-01           96.7     1.924E-01    1.926E-01    4.321E-01
FE-59      6.314E-01           20.6     1.299E-01    1.337E-01    8.941E-01
Co-56     -1.680E-01           72.3     1.214E-01    1.217E-01    6.453E-01
CO-57     -7.822E-02          142.6     1.115E-01    1.116E-01    3.748E-01
CO-58      1.952E-01           75.7     1.477E-01    1.480E-01    4.935E-01
CO-60      2.659E-01           26.7     7.106E-02    7.229E-02    1.622E-01
ZN-65      0.000E+00         1.#INF     2.134E-01    2.134E-01    2.248E+00
NB-94      5.325E-02          146.5     7.799E-02    7.804E-02    8.218E-01
ZR-95     -1.596E-01          115.4     1.842E-01    1.844E-01    1.089E+00
NB-95      3.052E-01           74.9     2.286E-01    2.291E-01    7.598E-01
RU-103    -2.671E-01           71.1     1.898E-01    1.903E-01    5.492E-01
RH-106     1.951E+00          225.9     4.408E+00    4.409E+00    1.477E+01
AG-108M   -9.924E-02          213.3     2.116E-01    2.117E-01    5.054E-01
AG-110M    2.002E-01           84.0     1.681E-01    1.685E-01    1.286E+00
SN-113     2.190E-01          119.1     2.608E-01    2.610E-01    8.757E-01
SB-124     2.008E-01          211.8     4.254E-01    4.255E-01    1.425E+00
SB-125     9.754E-01           82.1     8.005E-01    8.020E-01    1.399E+00
I-131      4.877E-02          119.1     5.810E-02    5.815E-02    5.152E-01
Gd-153    -5.827E-01          163.5     9.527E-01    9.533E-01    3.161E+00
Ga-68      7.828E+00          117.8     9.219E+00    9.229E+00    2.028E+01
Tc-99m     0.000E+00         1.#INF     9.083E-02    9.083E-02    7.628E-01
BA-133    -8.882E-02          143.3     1.272E-01    1.273E-01    1.626E+00
CS-134     3.102E-01           63.0     1.953E-01    1.959E-01    6.183E-01
CS-137    -3.892E-01           73.8     2.871E-01    2.878E-01    9.526E-01
CE-139     3.655E-02          495.4     1.811E-01    1.811E-01    6.102E-01
Ba-140     9.417E-02          710.4     6.690E-01    6.690E-01    1.646E+00
La-140     1.421E-01          108.1     1.535E-01    1.537E-01    6.913E-01
CE-141    -3.229E-01          137.9     4.453E-01    4.456E-01    1.481E+00
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CE-144     7.492E-01          225.1     1.686E+00    1.687E+00    5.630E+00
PM-144    -1.574E-01          145.7     2.294E-01    2.295E-01    7.769E-01
EU-152     8.319E-01           89.8     7.472E-01    7.484E-01    1.190E+00
EU-154     4.978E-01           57.7     2.873E-01    2.884E-01    8.645E-01
EU-155     1.180E+00           36.6     4.325E-01    4.371E-01    1.087E+00
HF-181     1.526E-02          106.9     1.631E-02    1.632E-02    9.903E-01
Ta-182     3.011E-01          166.8     5.022E-01    5.024E-01    3.272E+00
Hg-203     8.040E-03         2017.4     1.622E-01    1.622E-01    5.556E-01
TL-208     3.821E+00            9.7     3.704E-01    4.183E-01    5.773E-01
PM-146    -3.755E-01           75.6     2.838E-01    2.844E-01    7.881E-01
Y-88       8.671E-02          141.6     1.228E-01    1.229E-01    4.246E-01
Cd-113m    2.506E+03           84.3     2.112E+03    2.117E+03    7.034E+03
Cd-109     0.000E+00         1.#INF     8.040E+00    8.040E+00    2.667E+01
Cf-251    -5.749E-01          143.6     8.255E-01    8.260E-01    2.107E+00
Cf-249     2.279E-01          106.0     2.416E-01    2.419E-01    8.107E-01
Sn-126     1.681E-01         1085.0     1.824E+00    1.824E+00    6.117E+00
PB-210     9.994E+00           20.9     2.085E+00    2.176E+00    6.209E+00
PB-212     1.243E+01            3.6     4.495E-01    7.888E-01    6.459E-01
PB-214     9.755E+00            4.9     4.755E-01    6.861E-01    9.769E-01
BI-207     1.975E-01          119.0     2.351E-01    2.353E-01    5.271E-01
BI-212     1.635E+01           14.5     2.370E+00    2.513E+00    4.057E+00
U-235     -1.380E+00          139.4     1.924E+00    1.925E+00    6.399E+00
BI-214     1.025E+01            7.2     7.391E-01    9.048E-01    1.093E+00
BI-210M   -1.262E-02         2107.5     2.660E-01    2.660E-01    9.096E-01
AC-228     1.118E+01            7.0     7.782E-01    9.625E-01    1.287E+00
TH-227    -1.751E-01         1209.0     2.117E+00    2.117E+00    5.267E+00
TH-229     6.048E-02           70.9     4.285E-02    4.297E-02    8.796E+00
TH-234     7.128E+00           25.5     1.819E+00    1.862E+00    5.715E+00
PA-231     0.000E+00         1.#INF     1.236E+00    1.236E+00    3.577E+01
PA-233    -4.992E-03         8647.3     4.316E-01    4.316E-01    2.932E+00
PA-234     6.376E-01          157.7     1.005E+00    1.006E+00    3.349E+00
PA-234M    4.051E+01           65.0     2.634E+01    2.642E+01    8.837E+01
AM-241     2.853E-01          153.4     4.375E-01    4.378E-01    1.460E+00
Np-237     0.000E+00         1.#INF     2.397E+00    2.397E+00    7.953E+00
Ir-192     1.252E-01          241.6     3.027E-01    3.027E-01    1.014E+00
Cs-136    -2.633E-01           86.1     2.267E-01    2.272E-01    7.585E-01
Np-239    -7.644E-01          161.3     1.233E+00    1.234E+00    4.091E+00
Nd-147    -1.784E+00           89.5     1.596E+00    1.599E+00    3.762E+00
TL-210     3.329E-02          638.7     2.126E-01    2.127E-01    7.374E-01
Kr-85     -2.749E+01          233.7     6.425E+01    6.427E+01    2.166E+02
-----------------------------------------------------------------------------
Total      2.678E+03

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:44:45 AMPage  1
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191370.An1             
                                                                                 
 Sample description                                             
      430266_Gamma_160-34268-A-13-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20191370.An1

 Acquisition information
        Start time:                 6/20/2019 10:44:32 AM
        Live time:               3600
        Real time:               3605
        Dead time:                  0.13 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_100mL.Clb
      9_100mLSolid_108513                                             
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               5/15/2018 2:38:17 PM
             Type:                  Polynomial
             Uncertainty:           1.199 %
             Coefficients:         -0.398371  -4.157579   0.457009
                                   -0.048750   0.002251  -0.000039

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000

                                 (Page 3 of 22)

Page 1573 of 1906



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:44:45 AMPage  2
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191370.An1             
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 10:44:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2019-06-08_1439.PBC
                                                 6/8/2019 2:39:18 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   41 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1380

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.47       96.  22.30   0.71  5.728E-02    46.54   4.250  1.096E+01 PB210 
    59.54       25. 153.37   1.01  6.708E-02    59.54  35.900    PBC<MDA AM241 
    62.97      116.  26.65   0.71  6.792E-02    63.29   3.810  1.244E+01 TH234 
                                                64.28   9.700  4.871E+00 Sn126 
    74.76      435.   7.50   1.03  6.993E-02
    77.12      727.   5.16   1.03  7.023E-02
    87.27      238.  14.45   0.84  7.112E-02    86.49  13.100  7.101E+00 Np237 
                                                86.54  30.700  3.030E+00 EU155 
                                                86.94   9.040  1.029E+01 Sn126 
                                                87.57  37.500  2.478E+00 Sn126 
                                                88.04   3.790  2.451E+01 Cd109 
    92.86      176.  20.86   1.21  7.130E-02    92.59   5.584  1.229E+01 TH234 
                                                93.35   5.561    PBC<MDA AC228 
   105.52       64.  36.64   2.13  7.094E-02   105.31  21.200  1.180E+00 EU155 
                                               106.13  22.700  1.110E+00 Np239 
   121.78       28.  89.81   1.07  6.913E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.330E-01 CO57  
   131.64       28. 157.65   1.08  6.761E-02   131.29  18.000    PBC<MDA PA234 
   133.02       31. 144.28   1.08  6.731E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  1.154E+00 CE144 
   133.54       20. 225.07   1.08  6.722E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  7.492E-01 CE144 
   165.85        6. 495.42   1.11  6.089E-02   165.85  79.900    PBC<MDA CE139 
   185.72      205.  14.40   1.59  5.695E-02   185.72  54.000  1.849E+00 U235  
   210.85       31.  99.76   1.15  5.232E-02   210.85   2.990    PBC<MDA TH229 
   238.42      862.   4.38   1.09  4.787E-02   238.63  43.300  1.156E+01 PB212 
   241.80      183.  11.86   1.18  4.734E-02   242.00   7.430  1.448E+01 PB214 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:44:45 AMPage  3
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191370.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   244.69       25. 214.06   1.18  4.694E-02   244.69   7.580    PBC<MDA EU152 
   263.70       24.  84.26   1.20  4.434E-02   263.70   0.006    PBC<MDA Cd113m
   277.40       58.  25.82   1.83  4.264E-02   277.28   6.310  5.980E+00 TL208 
   285.38       22.  37.34   0.43  4.169E-02   284.30   6.140  2.380E+00 I131  
   295.03      291.   9.72   1.23  4.061E-02   295.09  19.300  1.030E+01 PB214 
                                               296.00  79.000  2.524E+00 TL210 
   300.00       63.  21.81   1.24  4.008E-02   300.03   3.280  1.340E+01 PB212 
                                               300.07   2.460  1.786E+01 PA231 
                                               300.18   6.200  7.090E+00 PA233 
   302.82       18. 242.28   1.24  3.978E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  6.882E-01 BA133 
   316.49       15. 241.65   1.25  3.842E-02   316.49  87.040    PBC<MDA Ir192 
   320.08       18.  94.19   1.25  3.807E-02   320.08   9.940    PBC<MDA CR51  
   328.76       21. 171.54   1.26  3.727E-02   328.76  20.300    PBC<MDA La140 
   338.39      197.  11.28   1.30  3.643E-02   338.32  12.010  1.254E+01 AC228 
   345.83       14. 263.20   1.28  3.580E-02   345.83  15.070    PBC<MDA HF181 
   351.76      522.   5.32   1.27  3.532E-02   351.93  37.600  1.091E+01 PB214 
   383.84       20.  90.83   1.31  3.295E-02   383.84   8.940    PBC<MDA BA133 
   387.95       18. 106.02   1.31  3.267E-02   387.95  66.000    PBC<MDA Cf249 
   391.69       16. 119.07   1.32  3.243E-02   391.69  64.000    PBC<MDA SN113 
   427.64       20.  94.86   1.35  3.024E-02   427.88  29.600    PBC<MDA SB125 
   463.37       19.  88.54   1.38  2.841E-02   463.37  10.470    PBC<MDA SB125 
   487.02       19. 108.05   1.40  2.732E-02   487.02  45.500    PBC<MDA La140 
   510.71      139.  21.36   1.67  2.634E-02   511.86  20.000  7.333E+00 RH106 
   537.26        2. 710.36   1.44  2.533E-02   537.26  24.390    PBC<MDA Ba140 
   563.24        3. 444.21   1.47  2.443E-02   563.24   8.350    PBC<MDA CS134 
   569.32        6. 201.38   1.47  2.423E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  8.391E-01 PA234 
                                               569.70  97.740    PBC<MDA BI207 
   583.05      271.   9.69   1.43  2.379E-02   583.02  84.500  3.740E+00 TL208 
   600.41       16. 209.23   1.50  2.326E-02   600.50  17.860    PBC<MDA SB125 
   602.73       16. 211.85   1.50  2.320E-02   602.73  98.260    PBC<MDA SB124 
   604.67       16. 214.45   1.50  2.314E-02   604.71  97.620    PBC<MDA CS134 
   609.24      378.   7.21   1.29  2.301E-02   609.31  46.090  9.898E+00 BI214 
                                               610.30   5.750  7.943E+01 RU103 
   621.92       16. 225.93   1.51  2.265E-02   621.92   9.930    PBC<MDA RH106 
   636.97       11. 119.13   1.53  2.225E-02   635.89  11.310    PBC<MDA SB125 
                                               636.97   7.170    PBC<MDA I131  
   657.43        7.  99.04   2.19  2.171E-02   657.76  94.640    PBC<MDA AG110M
   727.43       90.  14.49   0.50  2.014E-02   727.17   7.550  1.635E+01 BI212 
   765.79       21.  74.89   1.63  1.937E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.037E+02 PA234M
   766.41       18.  71.16   1.63  1.936E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  8.763E+01 PA234M
   785.64       17.  82.52   1.65  1.900E-02   785.42   1.280    PBC<MDA BI212 
   795.87       17.  62.95   1.66  1.882E-02   795.87  85.530    PBC<MDA CS134 
   799.13        2. 638.74   1.66  1.875E-02   799.60  98.960    PBC<MDA TL210 
   801.95        8. 200.67   1.66  1.871E-02   801.95   8.690    PBC<MDA CS134 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:44:45 AMPage  4
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191370.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   810.78       13.  75.67   1.67  1.856E-02   810.78  99.460    PBC<MDA CO58  
   815.77        1. 771.00   1.67  1.847E-02   815.77  23.280    PBC<MDA La140 
   834.85       13.  96.69   1.69  1.815E-02   834.85  99.980    PBC<MDA MN54  
   860.06       35.  27.25   2.25  1.774E-02   860.56  12.420  4.375E+00 TL208 
   871.10        7. 146.46   1.71  1.758E-02   871.10  99.890    PBC<MDA NB94  
   873.23       -1. 705.36   1.72  1.755E-02   873.23  12.270    PBC<MDA EU154 
   884.71        8. 215.95   1.73  1.738E-02   884.68  72.680    PBC<MDA AG110M
   898.04        7. 141.59   1.74  1.718E-02   898.04  93.700    PBC<MDA Y88   
   911.07      200.   8.73   1.12  1.700E-02   911.07  29.000  1.129E+01 AC228 
   964.11       14. 127.50   1.79  1.628E-02   964.11  14.605    PBC<MDA EU152 
   968.95      103.  15.26   1.32  1.622E-02   968.97  17.460  1.005E+01 AC228 
   996.33       14.  80.71   1.81  1.588E-02   996.33  10.600    PBC<MDA EU154 
  1001.00       11. 108.83   1.81  1.582E-02  1001.00   0.837    PBC<MDA PA234M
  1004.77       11. 103.38   1.82  1.578E-02  1004.77  18.010    PBC<MDA EU154 
  1037.84        8. 116.17   1.84  1.539E-02  1037.84  14.130    PBC<MDA Co56  
  1048.07       11.  64.22   1.85  1.528E-02  1048.07  80.000    PBC<MDA Cs136 
  1063.66        8. 119.02   1.86  1.510E-02  1063.66  74.500    PBC<MDA BI207 
  1077.40       10. 117.78   1.87  1.495E-02  1077.40   3.300    PBC<MDA Ga68  
  1099.25        5. 224.30   1.89  1.472E-02  1099.25  56.500    PBC<MDA FE59  
  1112.07        2. 938.70   1.89  1.459E-02  1112.07  13.644    PBC<MDA EU152 
  1120.42      105.  11.83   1.73  1.451E-02  1120.29  15.100  1.337E+01 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1173.24       11.  86.70   1.94  1.399E-02  1173.24  99.900    PBC<MDA CO60  
  1189.05        8. 166.78   1.95  1.384E-02  1189.05  16.200    PBC<MDA Ta182 
  1238.28       15.  89.56   1.98  1.340E-02  1238.28  66.070    PBC<MDA Co56  
  1274.53        8.  81.01   2.01  1.309E-02  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  4.823E-01 EU154 
  1291.60       25.  20.57   2.02  1.295E-02  1291.60  43.200  1.224E+00 FE59  
  1332.50       14.  26.73   2.05  1.263E-02  1332.50  99.980  3.081E-01 CO60  
  1384.38        7.  84.01   2.08  1.223E-02  1384.30  24.290    PBC<MDA AG110M
  1408.00       11.  95.25   2.10  1.206E-02  1408.00  21.005    PBC<MDA EU152 
  1460.59      135.   9.61   1.35  1.169E-02  1460.83  10.670  3.013E+01 K40   
  1764.29       62.  16.11   2.31  9.885E-03  1764.49  15.400  1.130E+01 BI214 
  1836.06        2. 382.88   2.35  9.521E-03  1836.06  99.200    PBC<MDA Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.66    74.77       315.       435. 6.221E+03    7.50   1.025  -       D
   308.07    77.12       341.       727. 1.035E+04    5.16   1.027  -       D
   742.36   185.72       153.       205. 3.594E+03   14.40   1.591  -      s 
  1140.92   285.38        21.        22. 5.277E+02   37.34   0.430  -      s 
  2042.17   510.71       177.       139. 5.271E+03   21.36   1.667  -      sM
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:44:45 AMPage  5
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191370.An1             
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.80    46.54       123.        88.     0.024    20.86   0.998D
 AM-241    237.77    59.54       706.        25.     0.007   153.37   1.010s
 TH-234    252.77    63.29       761.        38.     0.011   103.16   1.014s
 BA-133    323.56    80.99      2463.       -45.    -0.013    84.15   1.031 
 Np-237    345.55    86.49      3206.         0.     0.000   180.94   1.036A
 EU-155    345.76    86.54      3068.        68.     0.019    42.52   1.036D
 Sn-126    349.87    87.57      2884.        16.     0.004   192.54   1.037D
 Cd-109    351.75    88.04      3024.         0.     0.000   175.52   1.038A
 Nd-147    363.99    91.10      2839.       -45.    -0.012   169.65   1.041s
 TH-234    369.94    92.59       289.       102.     0.028    25.53   1.042D
 AC-228    372.98    93.35      2715.       -47.    -0.013    58.93   1.043s
 Gd-153    389.58    97.50      2667.       -45.    -0.012   163.50   1.047s
 Np-239    397.58    99.50      2622.       -45.    -0.012   161.84   1.049 
 Gd-153    412.37   103.20      2590.       -45.    -0.013   160.35   1.052 
 Np-239    414.37   103.70      2388.       -44.    -0.012   157.05   1.053 
 EU-155    421.67   105.52       145.        64.     0.018    36.64   2.128s
 Np-239    424.09   106.13      2496.       -44.    -0.012   161.28   1.055s
 EU-152    486.67   121.78       309.        28.     0.008    89.81   1.070s
 CO-57     487.80   122.06       274.       -17.    -0.005   142.60   1.070s
 EU-154    491.95   123.10       331.       -23.    -0.006   113.02   1.071s
 PA-234    524.72   131.29       955.        28.     0.008   157.65   1.079s
 HF-181    531.64   133.02       983.        31.     0.009   144.28   1.081 
 CE-144    533.69   133.54      1014.        20.     0.006   225.07   1.081 
 HF-181    544.74   136.30      1034.         0.     0.000  1000.00   1.084 
 CO-57     545.43   136.47      1034.         0.     0.000  1000.00   1.084 
 Tc-99m    561.57   140.51      1034.         0.     0.000  1000.00   1.088s
 U-235     574.67   143.79      1211.       -36.    -0.010   139.42   1.091s
 CE-141    581.29   145.44      1242.       -36.    -0.010   137.91   1.092s
 Ba-140    650.15   162.66       507.       -34.    -0.009    95.15   1.108s
 U-235     653.03   163.38       541.       -34.    -0.009    98.13   1.109s
 CE-139    662.92   165.85       500.         6.     0.002   495.42   1.111 
 Cf-251    705.90   176.60       246.       -21.    -0.006   143.58   1.122s
 U-235     742.37   185.72       452.       -30.    -0.008   103.02   1.130D
 TH-229    773.52   193.51       256.       -32.    -0.009   100.64   1.137 
 U-235     820.80   205.33       292.       -34.    -0.009    99.59   1.148s
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 TestAmerica Inc                 Spectrum name: 9_Gamma_20191370.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-229    842.87   210.85       236.        31.     0.009    99.76   1.153s
 Cf-251    907.45   227.00       188.        -5.    -0.001   538.76   1.168s
 TH-227    943.33   235.97      1635.       -29.    -0.008   198.64   1.176s
 PB-212    953.97   238.63        95.       927.     0.257     3.62   1.179D
 PB-214    967.43   242.00       145.       183.     0.051    11.86   1.182D
 EU-152    978.21   244.69      1463.        25.     0.007   214.06   1.185 
 Cd-113m  1054.23   263.70       192.        24.     0.007    84.26   1.202s
 TL-208   1109.00   277.40        52.        58.     0.016    25.82   1.827s
 I-131    1136.61   284.30       134.         4.     0.001   412.31   1.221s
 PB-214   1179.77   295.09        99.       267.     0.074     8.11   1.231D
 TL-210   1183.41   296.00      1016.       -24.    -0.007   190.22   1.231s
 PB-212   1199.52   300.03        64.        63.     0.018    21.81   1.235D
 PA-231   1199.68   300.07       992.       -24.    -0.007   187.42   1.235 
 PA-231   1210.00   302.65       967.         0.     0.000  1000.00   1.237s
 BA-133   1210.81   302.85       949.        18.     0.005   242.28   1.238s
 Ba-140   1218.80   304.85       967.         0.     0.000  1000.00   1.240s
 BI-210M  1218.99   304.90       967.         0.     0.000  1000.00   1.240s
 Ir-192   1233.16   308.44       967.         0.     0.000  1000.00   1.243s
 Ir-192   1265.35   316.49       656.        15.     0.004   241.65   1.250s
 CR-51    1279.73   320.08       139.        18.     0.005    94.19   1.253s
 La-140   1314.43   328.76       628.        21.     0.006   171.54   1.261s
 Cf-249   1333.15   333.44       649.         0.     0.000  1000.00   1.265s
 AC-228   1352.96   338.39        66.       197.     0.055    11.28   1.303s
 Cs-136   1361.66   340.57       649.         0.     0.000  1000.00   1.272s
 EU-152   1376.53   344.29       649.         0.     0.000  1000.00   1.275s
 HF-181   1382.70   345.83       624.        14.     0.004   263.20   1.276s
 PB-214   1407.11   351.93        89.       473.     0.131     5.41   1.282D
 BA-133   1423.37   356.00       712.       -25.    -0.007   152.97   1.285s
 I-131    1457.31   364.48       112.       -15.    -0.004   140.53   1.293s
 BA-133   1534.73   383.84       148.        20.     0.005    90.83   1.310 
 Cf-249   1551.17   387.95       167.        18.     0.005   106.02   1.314 
 SN-113   1566.12   391.69       181.        16.     0.005   119.07   1.317s
 SB-125   1710.86   427.88        83.        20.     0.006    94.86   1.349s
 AG-108M  1735.10   433.94       100.       -10.    -0.003   213.25   1.354s
 PM-146   1814.87   453.88       118.       -25.    -0.007    75.58   1.372s
 SB-125   1852.82   463.37       128.        19.     0.005    88.54   1.380 
 Ir-192   1871.59   468.06       214.       -25.    -0.007    86.73   1.384s
 BE-7     1909.73   477.60       246.       -23.    -0.006    99.85   1.392s
 HF-181   1927.34   482.00       268.       -21.    -0.006   112.67   1.396s
 La-140   1947.43   487.02       212.        19.     0.005   108.05   1.400 
 RU-103   1987.56   497.05        96.       -24.    -0.007    71.06   1.409 
 RH-106   2046.81   511.86       362.       -32.    -0.009    85.49   2.672s
 Kr-85    2055.27   513.98       334.       -11.    -0.003   233.70   1.424s
 Nd-147   2123.35   531.00        82.       -21.    -0.006    89.48   1.438s
 Ba-140   2148.39   537.26        53.         2.     0.001   710.36   1.444s
 CS-134   2252.30   563.24        42.         3.     0.001   444.21   1.466 
 CS-134   2276.64   569.32        70.         6.     0.002   201.38   1.471 
 PA-234   2277.24   569.47        76.         0.     0.000  1000.00   1.471 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:44:45 AMPage  7
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191370.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-207   2278.16   569.70        94.       -14.    -0.004   109.85   1.471s
 TL-208   2331.58   583.05        70.       271.     0.075     9.69   1.431 
 SB-125   2401.36   600.50       585.        16.     0.005   209.23   1.497s
 SB-124   2410.29   602.73       601.        16.     0.005   211.85   1.499s
 CS-134   2418.21   604.71       618.        16.     0.005   214.45   1.500 
 BI-214   2436.33   609.24        70.       378.     0.105     7.21   1.287 
 RU-103   2440.56   610.30       634.        16.     0.004   225.39   1.505s
 AG-108M  2456.49   614.28       650.         0.     0.000  1000.00   1.508s
 PM-144   2471.62   618.06       650.         0.     0.000  1000.00   1.512s
 RH-106   2487.04   621.92       629.        16.     0.004   225.93   1.515s
 SB-125   2542.94   635.89        70.       -15.    -0.004    83.00   1.526s
 I-131    2547.28   636.97        85.        11.     0.003   119.13   1.527s
 AG-110M  2629.09   657.43        12.         7.     0.002    99.04   2.186s
 CS-137   2646.03   661.66       168.       -26.    -0.007    73.77   1.548s
 PM-144   2785.58   696.54       139.       -12.    -0.003   145.71   1.576s
 NB-94    2809.93   702.63       150.         0.     0.000  1000.00   1.581s
 SB-124   2890.57   722.79       194.       -20.    -0.006   100.72   1.598s
 AG-108M  2891.17   722.94       173.       -12.    -0.003   152.03   1.598s
 EU-154   2892.86   723.36       161.         0.     0.000  1000.00   1.598s
 ZR-95    2896.22   724.20       180.       -22.    -0.006    90.09   1.599s
 BI-212   2909.14   727.43        18.        90.     0.025    14.49   0.500s
 PM-146   2942.31   735.72        75.       -23.    -0.006    30.89   1.608s
 PM-146   2988.08   747.16        33.        -5.    -0.001   263.90   1.617s
 ZR-95    3026.36   756.73        70.        -6.    -0.002   115.40   1.625s
 AG-110M  3055.23   763.94       138.       -27.    -0.008    64.03   1.631 
 NB-95    3062.61   765.79       116.        21.     0.006    74.89   1.632s
 PA-234M  3065.10   766.41        73.        18.     0.005    71.16   1.633s
 EU-152   3115.14   778.92        50.        -8.    -0.002   197.51   1.643s
 BI-212   3141.15   785.42        92.        17.     0.005    82.52   1.648s
 CS-134   3182.96   795.87        50.        17.     0.005    62.95   1.656 
 TL-210   3197.88   799.60       100.         2.     0.001   638.74   1.659s
 CS-134   3207.29   801.95       110.         8.     0.002   200.67   1.661 
 CO-58    3242.59   810.78        42.        13.     0.004    75.67   1.668s
 La-140   3262.58   815.77        55.         1.     0.000   771.00   1.672s
 Cs-136   3273.50   818.50       104.       -17.    -0.005    86.12   1.674s
 MN-54    3338.91   834.85        30.        13.     0.004    96.69   1.687s
 Co-56    3386.61   846.77        70.       -22.    -0.006    86.02   1.696s
 TL-208   3439.76   860.06        13.        35.     0.010    27.25   2.249s
 NB-94    3483.94   871.10        44.         7.     0.002   146.46   1.715s
 EU-154   3492.47   873.23        52.        -1.     0.000   705.36   1.717 
 PA-234   3521.68   880.53       115.       -19.    -0.005    83.17   1.722s
 PA-234   3532.53   883.24       118.       -18.    -0.005    90.00   1.724 
 AG-110M  3538.30   884.68       143.         8.     0.002   215.95   1.725s
 Sc-46    3556.69   889.28       159.       -19.    -0.005    94.91   1.729s
 Y-88     3591.74   898.04        22.         7.     0.002   141.59   1.736 
 AC-228   3643.89   911.07        19.       200.     0.056     8.73   1.116s
 AG-110M  3749.60   937.49        81.       -25.    -0.007    10.04   1.766s
 EU-152   3856.11   964.11       150.        14.     0.004   127.50   1.786s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:44:45 AMPage  8
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191370.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AC-228   3875.48   968.95        27.       103.     0.028    15.26   1.317s
 EU-154   3985.03   996.33        58.        14.     0.004    80.71   1.810s
 PA-234M  4003.71  1001.00        72.        11.     0.003   108.83   1.814s
 EU-154   4018.82  1004.77        58.        11.     0.003   103.38   1.816 
 Co-56    4151.13  1037.84        17.         8.     0.002   116.17   1.841s
 Cs-136   4192.07  1048.07        20.        11.     0.003    64.22   1.848 
 RH-106   4201.23  1050.36        52.       -16.    -0.004    69.52   1.850s
 BI-207   4254.46  1063.66        16.         8.     0.002   119.02   1.860s
 Ga-68    4309.44  1077.40        27.        10.     0.003   117.78   1.870s
 FE-59    4396.88  1099.25        27.         5.     0.001   224.30   1.886s
 EU-152   4448.20  1112.07       147.         2.     0.001   938.70   1.895s
 ZN-65    4462.09  1115.55       149.         0.     0.000  1000.00   1.897 
 BI-214   4481.58  1120.42        13.       105.     0.029    11.83   1.733s
 Sc-46    4482.12  1120.55       149.         0.     0.000  1000.00   1.901s
 Ta-182   4485.12  1121.30       149.         0.     0.000  1000.00   1.901 
 CO-60    4692.96  1173.24        16.        11.     0.003    86.70   1.938s
 Ta-182   4756.25  1189.05        28.         8.     0.002   166.78   1.949 
 Ta-182   4885.75  1221.41        28.        -1.     0.000   940.25   1.972 
 Co-56    4953.27  1238.28        29.        15.     0.004    89.56   1.984s
 NA-22    5098.35  1274.53        17.         8.     0.002    81.01   2.008s
 EU-154   5098.39  1274.54        25.         0.     0.000  1000.00   2.008s
 FE-59    5166.65  1291.60         0.        25.     0.007    20.57   2.020s
 TL-210   5252.32  1313.00        34.       -16.    -0.004    89.05   2.034s
 CO-60    5330.37  1332.50         0.        14.     0.004    26.73   2.047s
 AG-110M  5537.69  1384.30         6.         7.     0.002    84.01   2.082s
 EU-152   5632.56  1408.00        18.        11.     0.003    95.25   2.097s
 K-40     5843.05  1460.59        16.       135.     0.038     9.61   1.353s
 La-140   6385.95  1596.21        24.        -4.    -0.001   299.94   2.215s
 SB-124   6765.35  1690.98        13.        -6.    -0.002   213.98   2.272s
 BI-214   7059.65  1764.49        17.        62.     0.017    16.11   2.314s
 Co-56    7087.11  1771.35        90.        -9.    -0.003   147.69   2.318s
 Y-88     7346.20  1836.06         6.         2.     0.000   382.88   2.354s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -2.1610E+00                                      5.31E+01             
                           477.60-2.161E+00  (  7.209E+00 9.99E+01 1.05E+01 G  
 
NA-22    C   1.6983E-01                                      9.50E+02             
                          1274.53 1.698E-01 ?(  4.654E-01 8.10E+01 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:44:45 AMPage  9
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191370.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
K-40     N   3.0125E+01                                      4.66E+11             
                          1460.83 3.013E+01  (P 4.715E+00 9.61E+00 1.07E+01 G  
 
Sc-46    F  -3.1029E-01                                      8.38E+01             
                           889.28-3.103E-01 ?(  9.856E-01 9.49E+01 1.00E+02 G  
                          1120.55 0.000E+00 +   1.142E+00 1.00E+03 1.00E+02 G  
 
CR-51    F   1.3456E+00                                      2.77E+01             
                           320.08 1.346E+00  (P 4.235E+00 9.42E+01 9.94E+00 G  
 
MN-54    C   1.9896E-01                                      3.12E+02             
                           834.85 1.990E-01 &(  4.321E-01 9.67E+01 1.00E+02 G  
 
FE-59    F   6.3140E-01                                      4.45E+01             
                          1099.25 1.781E-01 ?(  8.941E-01 2.24E+02 5.65E+01 G  
                          1291.60 1.224E+00 ?(P 3.659E-01 2.06E+01 4.32E+01 G  
 
Co-56    C  -1.6800E-01                                      7.73E+01             
                           846.77-3.415E-01 &(  6.453E-01 8.60E+01 9.99E+01 G  
                          1238.28 4.601E-01 + P 8.736E-01 8.96E+01 6.61E+01 G  
                          1037.84 1.059E+00 ?(P 2.779E+00 1.16E+02 1.41E+01 G  
                          1771.35-1.700E+00 +   8.563E+00 1.48E+02 1.55E+01  A 
 
CO-57    C  -7.8224E-02                                      2.72E+02             
                           122.06-7.822E-02 ?(  3.748E-01 1.43E+02 8.56E+01 G  
                           136.47 0.000E+00 +   5.950E+00 1.00E+03 1.07E+01 G  
 
CO-58    C   1.9519E-01                                      7.09E+01             
                           810.78 1.952E-01 &(  4.935E-01 7.57E+01 9.95E+01 G  
 
CO-60    F   2.6590E-01                                      1.93E+03             
                          1332.50 3.081E-01 ?(  1.622E-01 2.67E+01 1.00E+02 G  
                          1173.24 2.237E-01 &(P 4.292E-01 8.67E+01 9.99E+01 G  
 
NB-94    I   5.3251E-02                                      7.41E+06             
                           702.63 0.000E+00 ?(  8.218E-01 1.00E+03 9.79E+01 G  
                           871.10 1.054E-01 ?(  5.336E-01 1.46E+02 9.99E+01 G  
 
ZR-95    I  -1.5961E-01                                      6.40E+01             
                           756.73-1.596E-01 ?(P 1.089E+00 1.15E+02 5.45E+01 G  
                           724.20-6.749E-01 +   2.030E+00 9.01E+01 4.42E+01 G  
 
NB-95    I   3.0521E-01                                      6.40E+01             
                           765.79 3.052E-01 ?(  7.598E-01 7.49E+01 9.98E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:44:45 AMPage 10
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191370.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RU-103   I  -2.6708E-01                                      3.93E+01             
                           497.05-2.671E-01 &(P 5.492E-01 7.11E+01 9.09E+01 G  
                           610.30 3.342E+00 ?   2.524E+01 2.25E+02 5.75E+00 GA 
 
RH-106   I   1.9512E+00                                      3.74E+02             
                           621.92 1.951E+00 ?(  1.477E+01 2.26E+02 9.93E+00 G  
                          1050.36-1.840E+01 &   4.245E+01 6.95E+01 1.56E+00 G  
                           511.86-1.700E+00 +   4.829E+00 8.55E+01 2.00E+01 GA 
 
AG-108M  C  -9.9238E-02                                      1.53E+05             
                           433.94-9.924E-02 ?(  5.054E-01 2.13E+02 9.05E+01 G  
                           722.94-1.885E-01 +   9.690E-01 1.52E+02 9.08E+01 G  
                           614.28 0.000E+00 +   1.643E+00 1.00E+03 8.98E+01 G  
 
AG-110M  F   2.0018E-01                                      2.50E+02             
                           884.68 1.748E-01 ?(  1.286E+00 2.16E+02 7.27E+01 G  
                           657.76 9.375E-02  (P 2.554E-01 9.90E+01 9.46E+01 G  
                           937.49-1.219E+00 + P 2.164E+00 1.00E+01 3.44E+01 G  
                          1384.30 6.909E-01 ?(  1.290E+00 8.40E+01 2.43E+01 G  
                           763.94-1.747E+00 +   3.692E+00 6.40E+01 2.23E+01 G  
 
SN-113   F   2.1905E-01                                      1.15E+02             
                           391.69 2.190E-01 *(P 8.757E-01 1.19E+02 6.40E+01 G  
 
SB-124   F   2.0081E-01                                      6.02E+01             
                           602.73 2.008E-01  (  1.425E+00 2.12E+02 9.83E+01 G  
                          1690.98-3.460E-01 + P 1.108E+00 2.14E+02 4.78E+01 G  
                           722.79-2.545E+00 +   8.579E+00 1.01E+02 1.08E+01 G  
 
SB-125   I   9.7540E-01                                      1.01E+03             
                           427.88 6.247E-01 ?(P 1.399E+00 9.49E+01 2.96E+01 G  
                           600.50 1.100E+00 ?(  7.714E+00 2.09E+02 1.79E+01 G  
                           635.89-1.654E+00 &   4.597E+00 8.30E+01 1.13E+01 G  
                           463.37 1.754E+00  (P 5.185E+00 8.85E+01 1.05E+01 G  
 
I-131    I   4.8768E-02                                      8.02E+00             
                           364.48-1.485E-01 ?(  5.152E-01 1.41E+02 8.17E+01 G  
                           284.30 4.328E-01 ?(  6.130E+00 4.12E+02 6.14E+00 G  
                           636.97 1.968E+00 ?(P 7.941E+00 1.19E+02 7.17E+00 G  
 
Gd-153   F  -5.8266E-01                                      2.42E+02             
                            97.50-5.827E-01 ?(  3.161E+00 1.64E+02 3.00E+01 G  
                           103.20-8.083E-01 +   4.301E+00 1.60E+02 2.18E+01 G  
 
Ga-68    C   7.8276E+00                                      4.71E-02             
                          1077.40 7.828E+00 ?(  2.028E+01 1.18E+02 3.30E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:44:45 AMPage 11
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191370.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BA-133   F  -8.8817E-02                                      3.85E+03             
                           356.00-3.184E-01 ?(  1.626E+00 1.53E+02 6.20E+01 G  
                           302.85 6.882E-01 &(  5.571E+00 2.42E+02 1.83E+01 G  
                           383.84 1.841E+00     5.592E+00 9.08E+01 8.94E+00 GA 
                            80.99-5.212E-01 + P 2.701E+00 8.42E+01 3.41E+01 GA 
 
CS-134   I   3.1019E-01                                      7.54E+02             
                           795.87 2.982E-01  (  6.183E-01 6.30E+01 8.55E+01 G  
                           604.71 2.029E-01  (  1.457E+00 2.14E+02 9.76E+01 G  
                           569.32 4.473E-01  (  3.108E+00 2.01E+02 1.54E+01 G  
                           801.95 1.281E+00  (  8.794E+00 2.01E+02 8.69E+00 G  
                           563.24 4.249E-01  (  4.482E+00 4.44E+02 8.35E+00 G  
 
CS-137   I  -3.8919E-01                                      1.10E+04             
                           661.66-3.892E-01 ?(  9.526E-01 7.38E+01 8.52E+01 G  
 
CE-139   F   3.6549E-02                                      1.38E+02             
                           165.85 3.655E-02  (  6.102E-01 4.95E+02 7.99E+01 G  
 
Ba-140   I   9.4172E-02                                      1.28E+01             
                           537.26 9.417E-02 ?(P 1.646E+00 7.10E+02 2.44E+01 G  
                           162.66-2.469E+00 +   7.811E+00 9.51E+01 6.22E+00 G  
                           304.85 0.000E+00 -   2.415E+01 1.00E+03 4.29E+00 G  
 
La-140   I   1.4210E-01                                      1.28E+01             
                          1596.21-1.170E-01 ?(P 6.913E-01 3.00E+02 9.54E+01 G  
                           487.02 4.351E-01  (  1.575E+00 1.08E+02 4.55E+01 G  
                           328.76 7.648E-01 ?(  4.387E+00 1.72E+02 2.03E+01 G  
                           815.77 8.813E-02 ?(  2.400E+00 7.71E+02 2.33E+01 G  
 
CE-141   I  -3.2288E-01                                      3.25E+01             
                           145.44-3.229E-01 &(  1.481E+00 1.38E+02 4.82E+01 G  
 
CE-144   I   7.4924E-01                                      2.85E+02             
                           133.54 7.492E-01 ?(  5.630E+00 2.25E+02 1.11E+01 G  
 
PM-144   C  -1.5740E-01                                      3.63E+02             
                           696.54-1.574E-01 ?(  7.769E-01 1.46E+02 9.90E+01 G  
                           618.06 0.000E+00 +   1.497E+00 1.00E+03 9.91E+01 G  
 
EU-152   F   8.3190E-01                                      4.94E+03             
                           121.78 3.982E-01 &(  1.190E+00 8.98E+01 2.86E+01 G  
                           344.29 0.000E+00 -   3.543E+00 1.00E+03 2.65E+01 G  
                          1112.07 2.558E-01 ?(  8.267E+00 9.39E+02 1.36E+01 G  
                           778.92-8.980E-01 +   4.003E+00 1.98E+02 1.29E+01 G  
                           964.11 1.622E+00 ?(  6.979E+00 1.27E+02 1.46E+01 G  
                           244.69 1.981E+00 ?(  1.413E+01 2.14E+02 7.58E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:44:45 AMPage 12
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191370.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1408.00 1.191E+00 ? P 2.473E+00 9.53E+01 2.10E+01 GA 
 
EU-154   I   4.9783E-01                                      3.14E+03             
                           123.10-2.289E-01 ?(  8.645E-01 1.13E+02 4.08E+01 G  
                          1274.54 0.000E+00 +   1.568E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 +   4.202E+00 1.00E+03 2.02E+01 G  
                           873.23-1.765E-01 + P 4.700E+00 7.05E+02 1.23E+01 G  
                          1004.77 1.070E+00 &(  3.749E+00 1.03E+02 1.80E+01 G  
                           996.33 2.323E+00 ?(  6.278E+00 8.07E+01 1.06E+01 G  
 
EU-155   I   1.1804E+00                                      1.81E+03             
                           105.31 1.180E+00  (P 1.087E+00 3.66E+01 2.12E+01 G  
                            86.54 8.717E-01 }   3.321E+00 4.25E+01 3.07E+01 G  
 
HF-181   F   1.5259E-02                                      4.24E+01             
                           482.00-2.626E-01 ?(  9.903E-01 1.13E+02 8.05E+01 G  
                           133.02 2.952E-01 &(  1.418E+00 1.44E+02 4.33E+01 G  
                           345.83 6.951E-01 ?(  6.135E+00 2.63E+02 1.51E+01 G  
                           136.30 0.000E+00 -   1.086E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F   3.0109E-01                                      1.14E+02             
                          1121.30 0.000E+00  (  3.272E+00 1.00E+03 3.49E+01 G  
                          1221.41-1.012E-01 +   2.089E+00 9.40E+02 2.70E+01 G  
                          1189.05 9.497E-01  (  3.408E+00 1.67E+02 1.62E+01 G  
 
Hg-203   F   8.0403E-03                                      4.66E+01             
                           279.20 8.040E-03 %(  5.556E-01 2.02E+03 8.15E+01 G  
 
TL-208   N   3.8212E+00                                      6.98E+02             
                           583.02 3.740E+00  (P 5.773E-01 9.69E+00 8.45E+01 G  
                           277.28 5.980E+00 + P 3.752E+00 2.58E+01 6.31E+00 G  
                           860.56 4.375E+00  (P 2.483E+00 2.72E+01 1.24E+01 G  
 
PM-146   C  -3.7552E-01                                      2.02E+03             
                           453.88-3.755E-01 ?(P 7.881E-01 7.56E+01 6.50E+01 G  
                           747.16-1.932E-01 +   1.215E+00 2.64E+02 3.40E+01 G  
                           735.72-1.394E+00 + P 2.661E+00 3.09E+01 2.25E+01 G  
 
Y-88     F   8.6710E-02                                      1.07E+02             
                          1836.06 4.902E-02 ?(  4.246E-01 3.83E+02 9.92E+01 G  
                           898.04 1.266E-01 ?(P 4.209E-01 1.42E+02 9.37E+01 G  
 
Cd-113m      2.5062E+03                                      5.33E+03             
                           263.70 2.506E+03 &(  7.034E+03 8.43E+01 6.00E-03   K
 
Cf-251   T  -5.7493E-01                                      3.28E+05             
                           176.60-5.749E-01 ?(  2.107E+00 1.44E+02 1.70E+01 G  
                           227.00-4.442E-01 +   5.917E+00 5.39E+02 6.30E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:44:45 AMPage 13
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191370.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cf-249   T   2.2786E-01                                      1.28E+05             
                           387.95 2.279E-01 &(  8.107E-01 1.06E+02 6.60E+01 G  
                           333.44 0.000E+00 -   5.900E+00 1.00E+03 1.55E+01 G  
 
Sn-126       1.6809E-01                                      3.65E+07             
                            87.57 1.681E-01 }   2.634E+00 1.93E+02 3.75E+01 GA 
                            64.28 1.681E-01 %(  6.117E+00 1.08E+03 9.70E+00 G  
                            86.94 1.681E-01 }   3.801E+00 1.08E+03 9.04E+00 GA 
 
PB-210   N   9.9939E+00                                      8.14E+03             
                            46.54 9.994E+00  (  6.209E+00 2.09E+01 4.25E+00 G  
 
PB-212   N   1.2428E+01                                      6.98E+02             
                           238.63 1.243E+01  (P 6.459E-01 3.62E+00 4.33E+01 G  
                           300.03 1.340E+01     8.442E+00 2.18E+01 3.28E+00 GA 
 
PB-214   N   9.7546E+00                                      5.84E+05             
                           351.93 9.896E+00  (P 9.769E-01 5.41E+00 3.76E+01 G  
                           295.09 9.478E+00  (P 1.740E+00 8.11E+00 1.93E+01 G  
                           242.00 1.448E+01 +   4.642E+00 1.19E+01 7.43E+00 GA 
 
BI-207   C   1.9751E-01                                      1.18E+04             
                          1063.66 1.975E-01 ?(  5.271E-01 1.19E+02 7.45E+01 G  
                           569.70-1.647E-01 + P 5.621E-01 1.10E+02 9.77E+01 G  
 
BI-212   N   1.6353E+01                                      6.98E+02             
                           727.17 1.635E+01 @(  4.057E+00 1.45E+01 7.55E+00 G  
                           785.42 1.963E+01 ?   5.413E+01 8.25E+01 1.28E+00 GA 
 
U-235    N  -1.3801E+00                                      2.57E+11             
                           143.79-1.380E+00  (  6.399E+00 1.39E+02 1.10E+01 G  
                           205.33-3.548E+00 +   8.566E+00 9.96E+01 5.01E+00 G  
                           163.38-3.032E+00 +   9.895E+00 9.81E+01 5.08E+00 G  
                                                            Energy duplication    
                           185.72-2.678E-01 +   9.191E-01 1.03E+02 5.40E+01 GA 
 
BI-214   N   1.0249E+01                                      5.84E+05             
                           609.31 9.898E+00  (P 1.093E+00 7.21E+00 4.61E+01 G  
                          1120.29 1.337E+01 + P 2.438E+00 1.18E+01 1.51E+01 G  
                          1764.49 1.130E+01 ?(P 4.007E+00 1.61E+01 1.54E+01 G  
 
BI-210M  T  -1.2621E-02                                      1.10E+09             
                           265.83-1.262E-02 &(  9.096E-01 2.11E+03 5.00E+01 G  
                           304.90 0.000E+00 +   3.701E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   1.1177E+01                                      2.10E+03             
                           911.07 1.129E+01  (  1.287E+00 8.73E+00 2.90E+01 G  
                           968.97 1.005E+01  (P 2.662E+00 1.53E+01 1.75E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:44:45 AMPage 14
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191370.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           338.32 1.254E+01 *(P 2.567E+00 1.13E+01 1.20E+01 G  
                            93.35-3.316E+00 - P 1.720E+01 5.89E+01 5.56E+00 XA 
 
TH-227   N  -1.7510E-01                                      7.95E+03             
                           256.24-1.751E-01 %(  5.267E+00 1.21E+03 7.00E+00 G  
                           235.97-1.354E+00 +   8.949E+00 1.99E+02 1.23E+01 G  
                            50.14-9.269E-02 %   5.988E+00 1.91E+03 8.00E+00 G  
 
TH-229   N   6.0477E-02                                      2.68E+06             
                           193.51-3.600E+00 &(  8.796E+00 1.01E+02 4.40E+00 G  
                           210.85 5.447E+00 ?(P 1.319E+01 9.98E+01 2.99E+00 G  
 
TH-234   N   7.1278E+00                                      1.63E+12             
                            92.59 7.128E+00  (  5.715E+00 2.55E+01 5.58E+00 G  
                            63.29 4.106E+00 -   1.407E+01 1.03E+02 3.81E+00 G  
 
PA-233   C  -4.9915E-03                                      7.82E+08             
                           312.01-4.992E-03 %(P 2.932E+00 8.65E+03 3.60E+01 G  
                           300.18-1.009E-01 %   1.652E+01 4.88E+03 6.20E+00 G  
 
PA-234   N   6.3757E-01                                      1.63E+12             
                           131.29 6.376E-01 ?(P 3.349E+00 1.58E+02 1.80E+01 G  
                           946.02 1.255E-01 %   3.264E+00 1.10E+03 1.34E+01 G  
                           569.47 0.000E+00 -   6.060E+00 1.00E+03 8.20E+00 G  
                           883.24-2.939E+00 +   8.857E+00 9.00E+01 9.60E+00 G  
                           880.53-5.028E+00 &   1.396E+01 8.32E+01 6.00E+00 GA 
 
PA-234M  N   4.0509E+01                                      1.63E+12             
                          1001.00 2.396E+01 ?(  8.837E+01 1.09E+02 8.37E-01 G  
                           766.41 8.763E+01 ?(  2.071E+02 7.12E+01 2.94E-01 G  
 
AM-241   T   2.8528E-01                                      1.58E+05             
                            59.54 2.853E-01 &(P 1.460E+00 1.53E+02 3.59E+01 G  
 
Ir-192   F   1.2525E-01                                      7.40E+01             
                           316.49 1.252E-01 &(  1.014E+00 2.42E+02 8.70E+01 G  
                           468.06-4.673E-01 &   1.351E+00 8.67E+01 5.18E+01 G  
                           308.44 0.000E+00 &   3.294E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F  -2.6326E-01                                      1.30E+01             
                           818.50-2.633E-01 ?(  7.585E-01 8.61E+01 1.00E+02 G  
                          1048.07 2.531E-01 &   5.353E-01 6.42E+01 8.00E+01 G  
                           340.57 0.000E+00 +   1.984E+00 1.00E+03 4.69E+01 G  
 
Np-239   T  -7.6437E-01                                      2.36E+00             
                           103.70-7.247E-01 &   3.777E+00 1.57E+02 2.40E+01 X  
                           106.13-7.644E-01 &(  4.091E+00 1.61E+02 2.27E+01 G  
                            99.50-1.176E+00 +   6.314E+00 1.62E+02 1.50E+01 X  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:44:45 AMPage 15
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191370.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Nd-147      -1.7836E+00                                      1.11E+01             
                           531.00-1.784E+00 ?(  3.762E+00 8.95E+01 1.30E+01 G  
                            91.10-6.142E-01 +   3.457E+00 1.70E+02 2.83E+01 G  
 
TL-210   N   3.3291E-02                                      5.84E+05             
                           799.60 3.329E-02 ?(  7.374E-01 6.39E+02 9.90E+01 G  
                           296.00-2.069E-01 +   1.313E+00 1.90E+02 7.90E+01 G  
                          1313.00-1.656E+00 +   3.093E+00 8.90E+01 2.10E+01 GA 
 
Kr-85    I  -2.7493E+01                                      3.92E+03             
                           513.98-2.749E+01 &(  2.166E+02 2.34E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:44:45 AMPage 16
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191370.An1             
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 AM-241      59.54       706.        25.     0.007   153.37   2.853E-01  P
 Nd-147      91.10      2839.       -45.    -0.012   169.65  -6.142E-01   
 Gd-153      97.50      2667.       -45.    -0.012   163.50  -5.827E-01   
 Np-239      99.50      2622.       -45.    -0.012   161.84  -1.176E+00   
 Gd-153     103.20      2590.       -45.    -0.013   160.35  -8.083E-01   
 Np-239     103.70      2388.       -44.    -0.012   157.05  -7.247E-01   
 Np-239     106.13      2496.       -44.    -0.012   161.28  -7.644E-01   
 EU-152     121.78       309.        28.     0.008    89.81   3.982E-01   
 CO-57      122.06       274.       -17.    -0.005   142.60  -7.822E-02   
 EU-154     123.10       331.       -23.    -0.006   113.02  -2.289E-01   
 HF-181     133.02       983.        31.     0.009   144.28   2.952E-01   
 CE-144     133.54      1014.        20.     0.006   225.07   7.492E-01   
 U-235      143.79      1211.       -36.    -0.010   139.42  -1.380E+00   
 CE-141     145.44      1242.       -36.    -0.010   137.91  -3.229E-01   
 Ba-140     162.66       507.       -34.    -0.009    95.15  -2.469E+00   
 U-235      163.38       541.       -34.    -0.009    98.13  -3.032E+00   
 CE-139     165.85       500.         6.     0.002   495.42   3.655E-02   
 Cf-251     176.60       246.       -21.    -0.006   143.58  -5.749E-01   
 U-235      185.72       452.       -30.    -0.008   103.02  -2.678E-01   
 TH-229     193.51       256.       -32.    -0.009   100.64  -3.600E+00   
 U-235      205.33       292.       -34.    -0.009    99.59  -3.548E+00   
 TH-229     210.85       236.        31.     0.009    99.76   5.447E+00  P
 Cf-251     227.00       188.        -5.    -0.001   538.76  -4.442E-01   
 TH-227     235.97      1635.       -29.    -0.008   198.64  -1.354E+00   
 EU-152     244.69      1463.        25.     0.007   214.06   1.981E+00   
 Cd-113m    263.70       192.        24.     0.007    84.26   2.506E+03   
 I-131      284.30       134.         4.     0.001   412.31   4.328E-01   
 PA-231     300.07       992.       -24.    -0.007   187.42  -6.736E+00   
 Ir-192     316.49       656.        15.     0.004   241.65   1.252E-01   
 CR-51      320.08       139.        18.     0.005    94.19   1.346E+00  P
 La-140     328.76       628.        21.     0.006   171.54   7.648E-01   
 HF-181     345.83       624.        14.     0.004   263.20   6.951E-01   
 I-131      364.48       112.       -15.    -0.004   140.53  -1.485E-01   
 Cf-249     387.95       167.        18.     0.005   106.02   2.279E-01   
 SN-113     391.69       181.        16.     0.005   119.07   2.190E-01  P
 AG-108M    433.94       100.       -10.    -0.003   213.25  -9.924E-02   
 PM-146     453.88       118.       -25.    -0.007    75.58  -3.755E-01  P
 Ir-192     468.06       214.       -25.    -0.007    86.73  -4.673E-01   
 BE-7       477.60       246.       -23.    -0.006    99.85  -2.161E+00   
 HF-181     482.00       268.       -21.    -0.006   112.67  -2.626E-01   
 La-140     487.02       212.        19.     0.005   108.05   4.351E-01   
 RU-103     497.05        96.       -24.    -0.007    71.06  -2.671E-01  P
 RH-106     511.86       362.       -32.    -0.009    85.49  -1.700E+00   
 Kr-85      513.98       334.       -11.    -0.003   233.70  -2.749E+01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:44:45 AMPage 17
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191370.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Nd-147     531.00        82.       -21.    -0.006    89.48  -1.784E+00   
 Ba-140     537.26        53.         2.     0.001   710.36   9.417E-02  P
 CS-134     563.24        42.         3.     0.001   444.21   4.249E-01   
 CS-134     569.32        70.         6.     0.002   201.38   4.473E-01   
 BI-207     569.70        94.       -14.    -0.004   109.85  -1.647E-01  P
 SB-124     602.73       601.        16.     0.005   211.85   2.008E-01   
 CS-134     604.71       618.        16.     0.005   214.45   2.029E-01   
 RU-103     610.30       634.        16.     0.004   225.39   3.342E+00   
 RH-106     621.92       629.        16.     0.004   225.93   1.951E+00   
 I-131      636.97        85.        11.     0.003   119.13   1.968E+00  P
 CS-137     661.66       168.       -26.    -0.007    73.77  -3.892E-01   
 PM-144     696.54       139.       -12.    -0.003   145.71  -1.574E-01   
 SB-124     722.79       194.       -20.    -0.006   100.72  -2.545E+00   
 AG-108M    722.94       173.       -12.    -0.003   152.03  -1.885E-01   
 ZR-95      724.20       180.       -22.    -0.006    90.09  -6.749E-01   
 PM-146     735.72        75.       -23.    -0.006    30.89  -1.394E+00  P
 PM-146     747.16        33.        -5.    -0.001   263.90  -1.932E-01   
 ZR-95      756.73        70.        -6.    -0.002   115.40  -1.596E-01  P
 NB-95      765.79       116.        21.     0.006    74.89   3.052E-01   
 PA-234M    766.41        73.        18.     0.005    71.16   8.763E+01   
 EU-152     778.92        50.        -8.    -0.002   197.51  -8.980E-01   
 CS-134     795.87        50.        17.     0.005    62.95   2.982E-01   
 CS-134     801.95       110.         8.     0.002   200.67   1.281E+00   
 CO-58      810.78        42.        13.     0.004    75.67   1.952E-01   
 La-140     815.77        55.         1.     0.000   771.00   8.813E-02   
 Cs-136     818.50       104.       -17.    -0.005    86.12  -2.633E-01   
 MN-54      834.85        30.        13.     0.004    96.69   1.990E-01   
 Co-56      846.77        70.       -22.    -0.006    86.02  -3.415E-01   
 NB-94      871.10        44.         7.     0.002   146.46   1.054E-01   
 EU-154     873.23        52.        -1.     0.000   705.36  -1.765E-01  P
 Sc-46      889.28       159.       -19.    -0.005    94.91  -3.103E-01   
 Y-88       898.04        22.         7.     0.002   141.59   1.266E-01  P
 EU-152     964.11       150.        14.     0.004   127.50   1.622E+00   
 EU-154     996.33        58.        14.     0.004    80.71   2.323E+00   
 PA-234M   1001.00        72.        11.     0.003   108.83   2.396E+01   
 EU-154    1004.77        58.        11.     0.003   103.38   1.070E+00   
 Co-56     1037.84        17.         8.     0.002   116.17   1.059E+00  P
 Cs-136    1048.07        20.        11.     0.003    64.22   2.531E-01   
 RH-106    1050.36        52.       -16.    -0.004    69.52  -1.840E+01   
 BI-207    1063.66        16.         8.     0.002   119.02   1.975E-01   
 Ga-68     1077.40        27.        10.     0.003   117.78   7.828E+00   
 FE-59     1099.25        27.         5.     0.001   224.30   1.781E-01   
 EU-152    1112.07       147.         2.     0.001   938.70   2.558E-01   
 Ta-182    1189.05        28.         8.     0.002   166.78   9.497E-01   
 Ta-182    1221.41        28.        -1.     0.000   940.25  -1.012E-01   
 Co-56     1238.28        29.        15.     0.004    89.56   4.601E-01  P
 NA-22     1274.53        17.         8.     0.002    81.01   1.698E-01   
 FE-59     1291.60         0.        25.     0.007    20.57   1.224E+00  P
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:44:45 AMPage 18
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191370.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152    1408.00        18.        11.     0.003    95.25   1.191E+00  P
 La-140    1596.21        24.        -4.    -0.001   299.94  -1.170E-01  P
 SB-124    1690.98        13.        -6.    -0.002   213.98  -3.460E-01  P
 Co-56     1771.35        90.        -9.    -0.003   147.69  -1.700E+00   
 Y-88      1836.06         6.         2.     0.000   382.88   4.902E-02   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -2.1610E+00   -2.1610E+00    9.985E+01%                7.21E+00
 NA-22  #A    1.6983E-01    1.6983E-01    8.101E+01%                4.65E-01
 K-40         3.0125E+01    3.0125E+01    9.606E+00%                4.71E+00
 Sc-46  #A   -3.1029E-01   -3.1029E-01    9.491E+01%                9.86E-01
 CR-51  #A    1.3456E+00    1.3456E+00    9.419E+01%                4.23E+00
 MN-54  #A    1.9896E-01    1.9896E-01    9.669E+01%                4.32E-01
 FE-59  #A    6.3140E-01    6.3140E-01    2.057E+01%                8.94E-01
 Co-56  #A   -1.6800E-01   -1.6800E-01    7.228E+01%                6.45E-01
 CO-57  #A   -7.8224E-02   -7.8224E-02    1.426E+02%                3.75E-01
 CO-58  #A    1.9519E-01    1.9519E-01    7.567E+01%                4.94E-01
 CO-60  #     2.6590E-01    2.6590E-01    2.673E+01%                1.62E-01
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.25E+00
 NB-94  #A    5.3251E-02    5.3251E-02    1.465E+02%                8.22E-01
 ZR-95  #A   -1.5961E-01   -1.5961E-01    1.154E+02%                1.09E+00
 NB-95  #A    3.0520E-01    3.0521E-01    7.489E+01%                7.60E-01
 RU-103 #A   -2.6707E-01   -2.6708E-01    7.106E+01%                5.49E-01
 RH-106 #A    1.9512E+00    1.9512E+00    2.259E+02%                1.48E+01
 AG-108M#A   -9.9238E-02   -9.9238E-02    2.133E+02%                5.05E-01
 AG-110M A    2.0018E-01    2.0018E-01    8.400E+01%                1.29E+00
 SN-113 #A    2.1905E-01    2.1905E-01    1.191E+02%                8.76E-01
 SB-124 #A    2.0081E-01    2.0081E-01    2.118E+02%                1.43E+00
 SB-125  A    9.7540E-01    9.7540E-01    8.207E+01%                1.40E+00
 I-131  #A    4.8767E-02    4.8768E-02    1.191E+02%                5.15E-01
 Gd-153 #A   -5.8266E-01   -5.8266E-01    1.635E+02%                3.16E+00
 Ga-68  #A    7.7850E+00    7.8276E+00    1.178E+02%                2.03E+01
 Tc-99m #A    0.0000E+00    0.0000E+00    1.000E+03%                7.63E-01
 BA-133  A   -8.8817E-02   -8.8817E-02    1.433E+02%                1.63E+00
 CS-134 #A    3.1019E-01    3.1019E-01    6.295E+01%                6.18E-01
 CS-137 #A   -3.8919E-01   -3.8919E-01    7.377E+01%                9.53E-01
 CE-139 #A    3.6549E-02    3.6549E-02    4.954E+02%                6.10E-01
 Ba-140 #A    9.4170E-02    9.4172E-02    7.104E+02%                1.65E+00
 La-140 #A    1.4209E-01    1.4210E-01    1.081E+02%                6.91E-01
 CE-141 #A   -3.2287E-01   -3.2288E-01    1.379E+02%                1.48E+00
 CE-144 #A    7.4924E-01    7.4924E-01    2.251E+02%                5.63E+00
 PM-144 #A   -1.5740E-01   -1.5740E-01    1.457E+02%                7.77E-01
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:44:45 AMPage 19
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191370.An1             
                                                                                 
 EU-152 #A    8.3190E-01    8.3190E-01    8.981E+01%                1.19E+00
 EU-154 #A    4.9783E-01    4.9783E-01    5.771E+01%                8.65E-01
 EU-155 #     1.1804E+00    1.1804E+00    3.664E+01%                1.09E+00
 HF-181 #A    1.5259E-02    1.5259E-02    1.069E+02%                9.90E-01
 Ta-182 #A    3.0109E-01    3.0109E-01    1.668E+02%                3.27E+00
 Hg-203 #A    8.0402E-03    8.0403E-03    2.017E+03%                5.56E-01
 TL-208       3.8212E+00    3.8212E+00    9.694E+00%                5.77E-01
 PM-146 #A   -3.7552E-01   -3.7552E-01    7.558E+01%                7.88E-01
 Y-88   #A    8.6710E-02    8.6710E-02    1.416E+02%                4.25E-01
 Cd-113m#A    2.5062E+03    2.5062E+03    8.426E+01%                7.03E+03
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.67E+01
 Cf-251 #A   -5.7493E-01   -5.7493E-01    1.436E+02%                2.11E+00
 Cf-249 #A    2.2786E-01    2.2786E-01    1.060E+02%                8.11E-01
 Sn-126  A    1.6809E-01    1.6809E-01    1.085E+03%                6.12E+00
 PB-210       9.9939E+00    9.9939E+00    2.086E+01%                6.21E+00
 PB-212       1.2428E+01    1.2428E+01    3.616E+00%                6.46E-01
 PB-214 #     9.7546E+00    9.7546E+00    4.874E+00%                9.77E-01
 BI-207 #A    1.9751E-01    1.9751E-01    1.190E+02%                5.27E-01
 BI-212 #     1.6353E+01    1.6353E+01    1.449E+01%                4.06E+00
 U-235  #A   -1.3801E+00   -1.3801E+00    1.394E+02%                6.40E+00
 BI-214       1.0249E+01    1.0249E+01    7.211E+00%                1.09E+00
 BI-210M#A   -1.2621E-02   -1.2621E-02    2.107E+03%                9.10E-01
 AC-228       1.1177E+01    1.1177E+01    6.962E+00%                1.29E+00
 TH-227 #A   -1.7510E-01   -1.7510E-01    1.209E+03%                5.27E+00
 TH-229 #A    6.0477E-02    6.0477E-02    7.085E+01%                8.80E+00
 TH-234       7.1278E+00    7.1278E+00    2.553E+01%                5.72E+00
 PA-231 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.58E+01
 PA-233 #A   -4.9915E-03   -4.9915E-03    8.647E+03%                2.93E+00
 PA-234 #A    6.3757E-01    6.3757E-01    1.577E+02%                3.35E+00
 PA-234M#A    4.0509E+01    4.0509E+01    6.502E+01%                8.84E+01
 AM-241 #A    2.8528E-01    2.8528E-01    1.534E+02%                1.46E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                7.95E+00
 Ir-192 #A    1.2525E-01    1.2525E-01    2.416E+02%                1.01E+00
 Cs-136 #A   -2.6325E-01   -2.6326E-01    8.612E+01%                7.58E-01
 Np-239 #A   -7.6428E-01   -7.6437E-01    1.613E+02%                4.09E+00
 Nd-147 #A   -1.7836E+00   -1.7836E+00    8.948E+01%                3.76E+00
 TL-210 #A    3.3291E-02    3.3291E-02    6.387E+02%                7.37E-01
 Kr-85  #A   -2.7493E+01   -2.7493E+01    2.337E+02%                2.17E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:44:45 AMPage 20
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191370.An1             
                                                                                 
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.3 keV)     1.122E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.3 keV) 1.1221041E+02  Bq/Sample     

 The library has energies which are not separable.
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Test America St. Louis                    Spectrum ID: 12_Gamma_20191249
-----------------------------------------------------------------------------                      
   Sample Description: 430266_Gamma_160-34268-A-14-B 
             Detector: Detector #12       
             Batch ID: 430266                 
    Work Order Number: Gamma   
           Lot Number: 160-34268-A-14-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 10:12        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 10:12:26     Real Time: 1806   sec
        Analysis Time: 6/20/2019 10:43        Dead Time: 0.30   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCan_108513
  Efficiency Cal Date: 4/20/2018 11:53
      Energy Cal Date: 4/20/2018 11:13                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 12_2019-06-08_1442.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -1.233E+01           97.8     1.205E+01    1.207E+01    4.004E+01
NA-22      7.024E-02         1307.7     9.185E-01    9.185E-01    3.208E+00
K-40       2.045E+02            8.1     1.656E+01    1.952E+01    2.118E+01
Sc-46      0.000E+00         1.#INF     7.456E-01    7.456E-01    4.610E+00
CR-51      1.133E+01          232.2     2.631E+01    2.632E+01    8.720E+01
MN-54     -2.042E+00           83.1     1.697E+00    1.700E+00    3.799E+00
FE-59     -5.445E-01          162.2     8.831E-01    8.836E-01    5.651E+00
Co-56      1.273E+01            8.8     1.119E+00    1.293E+00    3.390E+00
CO-57      4.066E-01          247.3     1.006E+00    1.006E+00    3.350E+00
CO-58     -1.483E+00           80.8     1.199E+00    1.201E+00    3.983E+00
CO-60     -5.329E-01          316.0     1.684E+00    1.684E+00    3.520E+00
ZN-65     -3.906E+00          150.4     5.875E+00    5.878E+00    1.956E+01
NB-94      2.441E+00           46.5     1.134E+00    1.141E+00    2.505E+00
ZR-95      1.671E+00          120.4     2.011E+00    2.013E+00    4.574E+00
NB-95      3.226E-01          509.0     1.642E+00    1.642E+00    5.527E+00
RU-103    -8.510E-01          133.7     1.138E+00    1.139E+00    2.778E+00
RH-106     2.425E+01           52.7     1.278E+01    1.284E+01    3.003E+01
AG-108M    9.702E-01           60.1     5.832E-01    5.852E-01    1.674E+00
AG-110M    2.349E+00           78.7     1.849E+00    1.852E+00    6.429E+00
SN-113     1.727E+00          111.2     1.920E+00    1.922E+00    6.381E+00
SB-124     1.417E+00          133.2     1.887E+00    1.889E+00    1.300E+01
SB-125     6.435E+00           43.1     2.773E+00    2.792E+00    9.453E+00
I-131      7.896E-01          125.2     9.890E-01    9.898E-01    3.047E+00
Gd-153    -6.956E-01           73.8     5.130E-01    5.148E-01    3.355E+01
Ga-68      5.218E+01           84.9     4.428E+01    4.438E+01    9.404E+01
Tc-99m    -1.202E+00          155.7     1.872E+00    1.874E+00    6.199E+00
BA-133    -2.069E+00          228.9     4.736E+00    4.737E+00    1.569E+01
CS-134     1.816E+00           77.3     1.405E+00    1.408E+00    4.331E+00
CS-137    -1.590E+00           95.1     1.512E+00    1.514E+00    5.032E+00
CE-139     1.280E+00          100.0     1.280E+00    1.282E+00    4.239E+00
Ba-140    -5.408E+00           93.0     5.027E+00    5.035E+00    1.170E+01
La-140     8.268E-01          189.6     1.567E+00    1.568E+00    3.719E+00
CE-141    -2.192E+00          153.3     3.361E+00    3.363E+00    1.113E+01
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CE-144    -9.212E+00          158.8     1.462E+01    1.463E+01    4.842E+01
PM-144     2.429E-01          480.4     1.167E+00    1.167E+00    2.676E+00
EU-152     3.955E+00           90.7     3.589E+00    3.595E+00    1.095E+01
EU-154     9.025E-01          127.4     1.150E+00    1.150E+00    6.987E+00
EU-155     5.208E+00          261.7     1.363E+01    1.363E+01    4.505E+01
HF-181     7.454E-02           93.4     6.959E-02    6.970E-02    5.359E+00
Ta-182     4.754E+00          169.5     8.057E+00    8.061E+00    2.687E+01
Hg-203    -1.456E+00           87.2     1.269E+00    1.271E+00    4.204E+00
TL-208     8.447E+00           16.9     1.428E+00    1.491E+00    2.817E+00
PM-146     4.041E+00           36.9     1.491E+00    1.505E+00    3.381E+00
Y-88       1.459E+00           59.6     8.695E-01    8.734E-01    1.883E+00
Cd-113m   -1.799E+04           91.6     1.648E+04    1.651E+04    5.463E+04
Cd-109     0.000E+00         1.#INF     8.360E+01    8.360E+01    2.763E+02
Cf-251     2.037E-01         2727.9     5.555E+00    5.555E+00    1.857E+01
Cf-249     3.069E+00           44.5     1.365E+00    1.374E+00    3.454E+00
Sn-126     1.374E+01          130.8     1.796E+01    1.798E+01    5.945E+01
PB-210     2.726E+02           10.9     2.964E+01    3.418E+01    8.784E+01
PB-212     2.137E+01            8.2     1.756E+00    2.080E+00    4.885E+00
PB-214     3.489E+02            1.5     5.242E+00    1.845E+01    6.330E+00
BI-207     3.291E-01          603.5     1.986E+00    1.986E+00    4.281E+00
BI-212     4.101E+01           22.5     9.211E+00    9.446E+00    2.710E+01
U-235      3.791E+01           23.6     8.939E+00    9.146E+00    2.032E+01
BI-214     3.339E+02            1.7     5.684E+00    1.793E+01    5.626E+00
BI-210M   -9.352E-01          206.1     1.928E+00    1.928E+00    6.435E+00
AC-228     3.428E+01           10.3     3.547E+00    3.949E+00    6.977E+00
TH-227     1.733E+01           24.8     4.306E+00    4.399E+00    4.129E+01
TH-229     4.317E+00          443.5     1.915E+01    1.915E+01    6.333E+01
TH-234     2.820E+02            5.9     1.653E+01    2.276E+01    4.686E+01
PA-231    -3.856E+01          235.4     9.079E+01    9.082E+01    3.009E+02
PA-233     0.000E+00         1.#INF     1.550E+00    1.550E+00    2.420E+01
PA-234     1.939E+00           73.0     1.416E+00    1.419E+00    2.087E+01
PA-234M    9.515E+02           19.6     1.867E+02    1.927E+02    3.112E+02
AM-241    -8.165E-01          597.7     4.880E+00    4.881E+00    1.621E+01
Np-237     0.000E+00         1.#INF     2.468E+01    2.468E+01    8.157E+01
Ir-192     0.000E+00         1.#INF     5.813E-01    5.813E-01    1.012E+01
Cs-136    -1.644E+00           85.4     1.404E+00    1.407E+00    4.663E+00
Np-239    -2.289E+00          564.4     1.292E+01    1.292E+01    4.273E+01
Nd-147    -1.018E+01           93.3     9.507E+00    9.524E+00    2.212E+01
TL-210     2.488E-01          469.8     1.169E+00    1.169E+00    3.971E+00
Kr-85      1.202E+02          223.4     2.685E+02    2.686E+02    9.014E+02
-----------------------------------------------------------------------------
Total      2.841E+03

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:43:46 AMPage  1
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191249.An1            
                                                                                 
 Sample description                                             
      430266_Gamma_160-34268-A-14-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20191249.An1

 Acquisition information
        Start time:                 6/20/2019 10:12:26 AM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.30 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCan_108513                                               
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 11:13:27 AM
             Zero offset:           0.059 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.735E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 11:53:09 AM
             Type:                  Polynomial
             Uncertainty:           1.020 %
             Coefficients:         -0.363508  -4.707999   0.462125
                                   -0.051256   0.002384  -0.000043

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.13keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:43:46 AMPage  2
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191249.An1            
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 10:12:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2019-06-08_1442.PBC
                                                 6/8/2019 2:42:09 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   48 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1167

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    27.93       34.  51.61   0.45  3.982E-03
    46.64      397.  15.31   0.94  1.812E-02    46.54   4.250  2.875E+02 PB210 
    50.25       89.  41.74   0.86  2.193E-02    50.14   8.000    PBC<MDA TH227 
    63.23      739.   9.94   0.83  2.975E-02    63.29   3.810  3.621E+02 TH234 
                                                64.28   9.700  1.404E+02 Sn126 
    74.86     1349.   4.81   0.88  3.333E-02
    77.18     2369.   2.99   0.88  3.387E-02
    79.53      248.  20.09   0.88  3.437E-02
    81.22      227.  21.36   0.89  3.470E-02    80.99  34.060  1.070E+01 BA133 
    83.92      479.  10.78   0.89  3.519E-02
    87.18      768.   6.95   0.89  3.569E-02    86.49  13.100  9.152E+01 Np237 
                                                86.54  30.700  3.904E+01 EU155 
                                                86.94   9.040  1.324E+02 Sn126 
                                                87.57  37.500  3.183E+01 Sn126 
                                                88.04   3.790  3.144E+02 Cd109 
    89.93      382.  12.53   0.90  3.607E-02
    92.64     1173.   4.89   0.90  3.638E-02    92.59   5.584  3.209E+02 TH234 
                                                93.35   5.561  3.215E+02 AC228 
    94.73      184.  23.13   0.90  3.659E-02
   103.18       52.  73.76   0.91  3.717E-02   103.20  21.800    PBC<MDA Gd153 
   105.25       99.  40.14   0.93  3.726E-02   105.31  21.200  6.963E+00 EU155 
                                               106.13  22.700  6.499E+00 Np239 
   122.06       23. 247.34   0.93  3.724E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  4.066E-01 CO57  
   136.30       43.  93.37   0.94  3.652E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  6.072E+00 CO57  
   143.96      244.  24.10   1.18  3.598E-02   143.79  10.960  3.444E+01 U235  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:43:46 AMPage  3
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191249.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   163.43       23. 288.03   0.97  3.428E-02   163.38   5.080    PBC<MDA U235  
   165.85       63. 100.01   0.97  3.405E-02   165.85  79.900    PBC<MDA CE139 
   174.39       90.  38.01   1.19  3.324E-02
   186.05     1518.   5.21   1.24  3.212E-02   185.72  54.000  4.799E+01 U235  
   205.24      124.  40.53   0.48  3.030E-02   205.33   5.010  4.551E+01 U235  
   210.85       13. 443.49   1.02  2.980E-02   210.85   2.990    PBC<MDA TH229 
   228.35        7. 772.22   1.03  2.839E-02   227.00   6.300    PBC<MDA Cf251 
   235.87      133.  24.01   1.04  2.765E-02   235.97  12.300  2.171E+01 TH227 
   238.62      457.   8.21   1.05  2.743E-02   238.63  43.300  2.136E+01 PB212 
   241.91     1423.   3.47   1.05  2.717E-02   242.00   7.430  3.916E+02 PB214 
   244.69       52. 169.93   1.05  2.695E-02   244.69   7.580    PBC<MDA EU152 
   270.46      241.  19.61   2.37  2.507E-02
   284.30       35. 125.24   1.09  2.416E-02   284.30   6.140    PBC<MDA I131  
   295.09     2900.   2.58   1.15  2.350E-02   295.09  19.300  3.552E+02 PB214 
                                               296.00  79.000  8.698E+01 TL210 
   299.91       95.  26.11   0.61  2.321E-02   300.03   3.280  6.958E+01 PB212 
                                               300.07   2.460  9.278E+01 PA231 
                                               300.18   6.200  3.682E+01 PA233 
   320.08       45. 232.21   1.13  2.210E-02   320.08   9.940    PBC<MDA CR51  
   333.44       36. 119.12   1.14  2.142E-02   333.44  15.510    PBC<MDA Cf249 
   338.46      171.  21.46   1.30  2.118E-02   338.32  12.010  3.734E+01 AC228 
   351.79     4889.   1.64   1.09  2.056E-02   351.93  37.600  3.515E+02 PB214 
   383.84       38. 111.02   1.19  1.923E-02   383.84   8.940    PBC<MDA BA133 
   387.95      104.  37.12   2.46  1.906E-02   387.95  66.000  4.590E+00 Cf249 
   391.69       38. 111.19   1.20  1.893E-02   391.69  64.000    PBC<MDA SN113 
   427.47       23. 159.26   1.23  1.770E-02   427.88  29.600    PBC<MDA SB125 
   433.52       28.  60.11   1.38  1.751E-02   433.94  90.480    PBC<MDA AG108M
   454.08       80.  36.91   0.35  1.692E-02   453.88  65.000  4.041E+00 PM146 
   463.37       31. 100.15   1.27  1.666E-02   463.37  10.470    PBC<MDA SB125 
   487.02       17. 237.99   1.29  1.604E-02   487.02  45.500    PBC<MDA La140 
   511.86      135.  22.04   2.56  1.546E-02   511.86  20.000  2.420E+01 RH106 
   513.98       14. 223.44   1.31  1.541E-02   513.98   0.430    PBC<MDA Kr85  
   563.24       21. 126.98   1.36  1.439E-02   563.24   8.350    PBC<MDA CS134 
   583.23      180.  16.90   0.97  1.403E-02   583.02  84.500  8.447E+00 TL208 
   602.73       30. 316.48   1.40  1.369E-02   600.50  17.860    PBC<MDA SB125 
                                               602.73  98.260  1.238E+00 SB124 
   602.75       30. 315.91   1.40  1.373E-02   600.50  17.860    PBC<MDA SB125 
                                               602.73  98.260  1.236E+00 SB124 
   604.71       30. 313.19   1.40  1.366E-02   604.71  97.620    PBC<MDA CS134 
   609.29     3845.   1.88   1.33  1.358E-02   609.31  46.090  3.412E+02 BI214 
                                               610.30   5.750  2.738E+03 RU103 
   621.92       27.  80.06   1.42  1.338E-02   621.92   9.930    PBC<MDA RH106 
   636.56       35.  43.09   2.81  1.317E-02   635.89  11.310    PBC<MDA SB125 
                                               636.97   7.170  2.063E+01 I131  
   665.56      107.  19.53   1.18  1.273E-02
   696.54        5. 480.36   1.49  1.232E-02   696.54  99.000    PBC<MDA PM144 
   702.63       53.  46.46   1.49  1.224E-02   702.63  97.900    PBC<MDA NB94  
   727.37       67.  22.46   1.52  1.194E-02   727.17   7.550  4.101E+01 BI212 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:43:46 AMPage  4
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191249.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   756.73       19. 120.36   1.54  1.160E-02   756.73  54.460    PBC<MDA ZR95  
   765.79        7. 508.97   1.55  1.150E-02   765.79  99.790    PBC<MDA NB95  
   768.15      400.   7.88   1.56  1.148E-02   766.41   0.294  6.575E+03 PA234M
   778.92        9. 261.86   1.56  1.136E-02   778.92  12.940    PBC<MDA EU152 
   785.95      103.  19.20   0.73  1.129E-02   785.42   1.280  3.971E+02 BI212 
   795.87       29.  77.34   1.58  1.119E-02   795.87  85.530    PBC<MDA CS134 
   799.60        5. 469.80   1.58  1.115E-02   799.60  98.960    PBC<MDA TL210 
   860.56       45.  53.36   1.64  1.057E-02   860.56  12.420    PBC<MDA TL208 
   871.10        6. 313.58   1.65  1.048E-02   871.10  99.890    PBC<MDA NB94  
   873.23       15. 127.37   1.65  1.046E-02   873.23  12.270    PBC<MDA EU154 
   880.53       28.  84.76   1.66  1.040E-02   880.53   6.000    PBC<MDA PA234 
   883.24       28.  88.71   1.66  1.038E-02   883.24   9.600    PBC<MDA PA234 
   898.04       31.  86.42   1.67  1.025E-02   898.04  93.700    PBC<MDA Y88   
   911.26      167.  11.72   1.59  1.015E-02   911.07  29.000  3.153E+01 AC228 
   946.02        4. 578.61   1.72  9.873E-03   946.02  13.400    PBC<MDA PA234 
   964.11       27.  90.74   1.73  9.739E-03   964.11  14.605    PBC<MDA EU152 
   969.02      112.  19.12   2.35  9.703E-03   968.97  17.460  3.673E+01 AC228 
  1001.10      136.  19.62   1.07  9.476E-03  1001.00   0.837  9.515E+02 PA234M
  1037.84        4. 626.22   1.80  9.228E-03  1037.84  14.130    PBC<MDA Co56  
  1050.36       27.  68.57   1.81  9.147E-03  1050.36   1.560    PBC<MDA RH106 
  1063.66        4. 603.46   1.82  9.063E-03  1063.66  74.500    PBC<MDA BI207 
  1077.40       24.  84.86   1.83  8.978E-03  1077.40   3.300    PBC<MDA Ga68  
  1120.36      863.   4.37   1.71  8.724E-03  1120.29  15.100  3.642E+02 BI214 
                                              1120.55  99.987  5.501E+01 Sc46  
                                              1121.30  34.900  1.577E+02 Ta182 
  1238.28      319.   8.79   1.97  8.090E-03  1238.28  66.070  3.316E+01 Co56  
  1291.60        5. 379.89   2.02  7.834E-03  1291.60  43.200    PBC<MDA FE59  
  1384.30       30.  78.71   2.10  7.423E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00      152.  14.22   2.12  7.324E-03  1408.00  21.005  5.489E+01 EU152 
  1460.98      279.   8.10   2.13  7.112E-03  1460.83  10.670  2.045E+02 K40   
  1596.21        7. 295.20   2.27  6.616E-03  1596.21  95.400    PBC<MDA La140 
  1690.98       10. 133.24   2.35  6.302E-03  1690.98  47.790    PBC<MDA SB124 
  1764.39      709.   3.93   2.11  6.076E-03  1764.49  15.400  4.212E+02 BI214 
  1836.06       12.  82.10   2.46  5.866E-03  1836.06  99.200    PBC<MDA Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   111.39    27.93       122.        34. 8.412E+03   51.61   0.450  -      s 
   298.98    74.87      1447.      1328. 3.983E+04    4.90   0.880  -       D
   308.24    77.19      1395.      2299. 6.787E+04    3.10   0.883  -       D
   317.63    79.53      1132.       152. 4.415E+03   32.39   0.885  -      sD
   335.18    83.92      1128.       393. 1.118E+04   13.08   0.889  -      sD
   359.21    89.94      1019.       315. 8.735E+03   15.40   0.896  -      sD
   378.39    94.74      1159.       143. 3.898E+03   34.78   0.900  -      sD
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:43:46 AMPage  5
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191249.An1            
                                                                                 
   Channel   Energy Background  Net area  Eff*Area   Uncert   FWHM  Suspected   
   696.72   174.39       539.        81. 2.450E+03   41.82   0.981  -      sD
  1080.98   270.46       498.       241. 9.612E+03   19.61   2.373  -      sM
  1198.61   299.91       227.       112. 4.818E+03   21.27   1.106  -      sD
  2661.59   665.56        83.       101. 7.919E+03   16.17   1.459  -       D
  3072.94   768.15       134.       334. 2.908E+04    7.35   1.554  -      sD
  3142.75   785.95        70.       103. 9.153E+03   19.20   0.731  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.79    46.54       648.       376.     0.209    10.87   0.851D
 TH-227    200.18    50.14       645.        89.     0.049    41.74   0.855D
 AM-241    237.74    59.54      3939.       -15.    -0.008   597.73   0.865s
 TH-234    252.74    63.29      1142.       702.     0.390     7.79   0.868D
 Sn-126    256.71    64.28      4434.        72.     0.040   130.76   0.869s
 BA-133    323.50    80.99     21488.       -74.    -0.041   279.70   0.887 
 Np-237    345.49    86.49     21414.         0.     0.000   277.54   0.892A
 EU-155    345.70    86.54     21339.       102.     0.057    57.49   0.892D
 Sn-126    347.29    86.94      1505.        80.     0.044    66.49   0.892D
 Sn-126    349.81    87.57     20900.       331.     0.184    17.20   0.893D
 Cd-109    351.68    88.04     20825.         0.     0.000   273.16   0.894A
 Nd-147    363.92    91.10     20750.       -75.    -0.042   271.74   0.897s
 TH-234    369.87    92.59      1309.      1031.     0.573     5.86   0.898D
 AC-228    372.91    93.35     20449.       -75.    -0.042   269.07   0.899s
 Gd-153    389.50    97.50     20334.       -76.    -0.042   267.03   0.903s
 Np-239    397.50    99.50     20258.       -76.    -0.042   266.01   0.905s
 Gd-153    412.29   103.20       715.        52.     0.029    73.76   0.909D
 Np-239    414.29   103.70     18983.       -54.    -0.030   361.40   0.909s
 EU-155    420.73   105.31     18736.        74.     0.041   261.67   0.911 
 Np-239    424.00   106.13     19355.       -35.    -0.019   564.38   0.912 
 EU-152    486.56   121.78      1975.       -37.    -0.021   170.66   0.928s
 CO-57     487.69   122.06      1654.        23.     0.013   247.34   0.928s
 EU-154    491.84   123.10      1630.         0.     0.000  1000.00   0.929s
 PA-234    524.60   131.29      2794.       -65.    -0.036   115.96   0.938s
 HF-181    531.51   133.02      5773.       -67.    -0.037   159.78   0.939 
 CE-144    533.57   133.54      5706.       -67.    -0.037   158.76   0.940s
 HF-181    544.61   136.30       770.        43.     0.024    93.37   0.943D
 CO-57     545.30   136.47      5638.       -68.    -0.038   157.36   0.943s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:43:46 AMPage  6
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191249.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Tc-99m    561.44   140.51      5571.       -68.    -0.038   155.75   0.947s
 U-235     575.23   143.96       922.       244.     0.136    24.10   1.181s
 CE-141    581.15   145.44      5432.       -68.    -0.038   153.35   0.952s
 Ba-140    649.99   162.66      2160.       -64.    -0.036   103.62   0.969s
 U-235     652.87   163.38      2164.        23.     0.013   288.03   0.970s
 CE-139    662.76   165.85      1933.        63.     0.035   100.01   0.973s
 U-235     743.50   186.05      1069.      1499.     0.833     5.28   1.238s
 U-235     820.21   205.24       659.       124.     0.069    40.53   0.475s
 TH-229    842.65   210.85       946.        13.     0.007   443.49   1.018s
 Cf-251    907.22   227.00       755.         7.     0.004   772.22   1.034s
 TH-227    943.09   235.97       478.       133.     0.074    24.84   1.043D
 PB-212    953.73   238.63       477.       457.     0.254     8.22   1.045D
 PB-214    967.18   242.00       506.      1423.     0.790     3.47   1.049D
 EU-152    977.96   244.69      3925.        52.     0.029   169.93   1.051s
 TH-227   1024.13   256.24       814.        -9.    -0.005   594.00   1.063s
 Cd-113m  1053.96   263.70      1009.       -50.    -0.028    91.61   1.070s
 BI-210M  1062.48   265.83       960.       -21.    -0.012   206.12   1.072s
 TL-208   1108.27   277.28      1035.       -52.    -0.029    87.81   1.084 
 Hg-203   1115.93   279.20      1012.       -52.    -0.029    87.17   1.086s
 I-131    1136.32   284.30       539.        35.     0.019   125.24   1.091s
 PB-214   1179.46   295.09       540.      2900.     1.611     2.58   1.153 
 TL-210   1183.11   296.00      6049.       -46.    -0.025   240.54   1.102s
 PB-212   1199.22   300.03      6003.       -46.    -0.026   238.78   1.106 
 PA-231   1199.38   300.07      5957.       -46.    -0.026   237.86   1.106s
 PA-233   1199.82   300.18      5911.       -46.    -0.026   236.89   1.107s
 PA-231   1209.70   302.65      5865.       -46.    -0.026   235.45   1.109 
 BA-133   1210.50   302.85      5785.       -46.    -0.026   233.79   1.109 
 Ba-140   1218.49   304.85      5739.       -46.    -0.026   232.49   1.111s
 BI-210M  1218.68   304.90      5693.       -32.    -0.018   336.87   1.111s
 Ir-192   1232.85   308.44      5661.         0.     0.000  1000.00   1.115 
 PA-233   1247.13   312.01      5661.         0.     0.000  1000.00   1.118s
 Ir-192   1265.04   316.49      5661.         0.     0.000  1000.00   1.123s
 CR-51    1279.41   320.08      5387.        45.     0.025   232.21   1.126s
 La-140   1314.10   328.76       510.       -10.    -0.005   438.10   1.135s
 Cf-249   1332.81   333.44       885.        36.     0.020   119.12   1.139 
 AC-228   1352.90   338.46       294.       171.     0.095    21.46   1.304 
 Cs-136   1361.32   340.57      1350.       -45.    -0.025   116.26   1.146s
 EU-152   1376.18   344.29      1167.       -46.    -0.026   105.06   1.150s
 HF-181   1382.35   345.83      1284.       -47.    -0.026   108.40   1.151s
 PB-214   1406.76   351.93       335.      4809.     2.671     1.54   1.157D
 BA-133   1423.02   356.00      5783.       -47.    -0.026   228.91   1.162s
 I-131    1456.95   364.48       348.        -4.    -0.002   914.47   1.170s
 BA-133   1534.35   383.84       885.        38.     0.021   111.02   1.189s
 Cf-249   1550.79   387.95       263.        54.     0.030    44.49   1.193D
 SN-113   1565.74   391.69       858.        38.     0.021   111.19   1.196s
 SB-125   1710.45   427.88       344.        23.     0.013   159.26   1.232s
 AG-108M  1733.02   433.52        93.        28.     0.015    60.11   1.375 
 PM-146   1815.23   454.08       190.        80.     0.044    36.91   0.352s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:43:46 AMPage  7
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191249.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125   1852.39   463.37       477.        31.     0.017   100.15   1.266 
 Ir-192   1871.16   468.06       512.       -10.    -0.005   338.24   1.271s
 BE-7     1909.29   477.60       671.       -38.    -0.021    97.77   1.280s
 HF-181   1926.90   482.00       695.       -17.    -0.009   220.71   1.284s
 La-140   1946.98   487.02       778.        17.     0.009   237.99   1.289s
 RU-103   1987.11   497.05       220.       -22.    -0.012   133.71   1.298s
 RH-106   2046.35   511.86       373.       135.     0.075    22.04   2.563s
 Kr-85    2054.81   513.98       506.        14.     0.008   223.44   1.315s
 Nd-147   2122.88   531.00       260.       -36.    -0.020    93.34   1.331s
 Ba-140   2147.92   537.26       251.       -35.    -0.020    92.96   1.337s
 CS-134   2251.82   563.24       160.        21.     0.011   126.98   1.362s
 CS-134   2276.15   569.32       207.        -8.    -0.004   256.78   1.367s
 PA-234   2276.75   569.47       215.         0.     0.000  1000.00   1.368s
 BI-207   2277.68   569.70       251.       -24.    -0.013    96.82   1.368 
 TL-208   2331.79   583.23       152.       180.     0.100    16.90   0.975s
 SB-125   2400.87   600.50      4458.        30.     0.017   315.91   1.397s
 SB-124   2409.79   602.73      4488.        30.     0.017   316.48   1.399s
 CS-134   2417.71   604.71      4523.        30.     0.017   313.19   1.401 
 BI-214   2436.11   609.31       170.      3762.     2.090     1.70   1.406D
 RU-103   2440.06   610.30      4554.        14.     0.008   673.95   1.406s
 PM-144   2471.12   618.06       214.       -14.    -0.008   145.73   1.414s
 RH-106   2486.54   621.92       220.        27.     0.015    80.06   1.417s
 SB-125   2545.10   636.56        55.        35.     0.019    43.09   2.807s
 I-131    2546.77   636.97       182.       -26.    -0.015    75.09   1.432s
 AG-110M  2629.92   657.76       465.       -31.    -0.017    99.64   1.451 
 CS-137   2645.51   661.66       424.       -31.    -0.017    95.14   1.455s
 PM-144   2785.05   696.54       145.         5.     0.003   480.36   1.487s
 NB-94    2809.41   702.63       121.        53.     0.029    46.46   1.493 
 SB-124   2890.04   722.79       440.       -34.    -0.019    89.80   1.512s
 AG-108M  2890.65   722.94       375.       -34.    -0.019    83.11   1.512s
 EU-154   2892.34   723.36       342.       -20.    -0.011   133.38   1.512s
 BI-212   2907.58   727.17        78.        67.     0.037    22.46   1.516D
 PM-146   2987.55   747.16       149.        -9.    -0.005   279.67   1.535s
 ZR-95    3025.83   756.73       112.        19.     0.011   120.36   1.543s
 AG-110M  3054.69   763.94       595.       -11.    -0.006   322.36   1.550s
 NB-95    3062.08   765.79       572.         7.     0.004   508.97   1.552 
 PA-234M  3064.57   766.41       516.        28.     0.015   118.28   1.552s
 EU-152   3114.61   778.92       131.         9.     0.005   261.86   1.564s
 BI-212   3140.62   785.42       271.       -33.    -0.018    73.24   1.570 
 CS-134   3182.43   795.87       238.        29.     0.016    77.34   1.579s
 TL-210   3197.35   799.60       267.         5.     0.003   469.80   1.583s
 CS-134   3206.76   801.95       334.       -32.    -0.018    82.37   1.585 
 CO-58    3242.06   810.78       266.       -29.    -0.016    80.83   1.593 
 La-140   3262.05   815.77       295.        -4.    -0.002   660.97   1.598s
 Cs-136   3272.97   818.50       367.       -32.    -0.018    85.37   1.600s
 MN-54    3338.38   834.85       233.       -40.    -0.022    83.13   1.615s
 Co-56    3386.08   846.77       180.       -15.    -0.008   198.33   1.626s
 TL-208   3441.27   860.56       110.        45.     0.025    53.36   1.638 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:43:46 AMPage  8
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191249.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 NB-94    3483.41   871.10       174.         6.     0.003   313.58   1.648s
 EU-154   3491.95   873.23       175.        15.     0.008   127.37   1.650 
 PA-234   3521.16   880.53       272.        28.     0.016    84.76   1.657s
 PA-234   3532.00   883.24       300.        28.     0.016    88.71   1.659s
 Sc-46    3556.17   889.28       317.         0.     0.000  1000.00   1.664s
 Y-88     3591.22   898.04       140.        31.     0.017    86.42   1.672s
 AC-228   3644.12   911.26        54.       167.     0.093    11.72   1.593 
 AG-110M  3749.09   937.49       490.       -59.    -0.033    83.78   1.708s
 PA-234   3783.21   946.02       110.         4.     0.002   578.61   1.716s
 EU-152   3855.60   964.11       285.        27.     0.015    90.74   1.732s
 AC-228   3875.23   969.02        65.       112.     0.062    19.12   2.351s
 EU-154   3984.54   996.33       380.       -30.    -0.017    93.66   1.761s
 PA-234M  4003.64  1001.10        80.       136.     0.075    19.62   1.070s
 EU-154   4018.33  1004.77       368.       -31.    -0.017    90.09   1.768s
 Co-56    4150.66  1037.84       101.         4.     0.002   626.22   1.798s
 Cs-136   4191.60  1048.07       149.       -33.    -0.018    54.79   1.807s
 RH-106   4200.76  1050.36       163.        27.     0.015    68.57   1.809s
 BI-207   4253.99  1063.66       112.         4.     0.002   603.46   1.820s
 Ga-68    4308.98  1077.40        75.        24.     0.013    84.86   1.833s
 FE-59    4396.44  1099.25       107.       -15.    -0.008   162.18   1.852s
 ZN-65    4461.66  1115.55      1080.       -31.    -0.017   150.41   1.866 
 BI-214   4480.90  1120.36        82.       863.     0.480     4.37   1.713 
 Sc-46    4481.68  1120.55      1049.       -17.    -0.010   264.81   1.870 
 Ta-182   4484.69  1121.30       960.        26.     0.014   169.47   1.871 
 CO-60    4692.57  1173.24       107.       -25.    -0.014    97.28   1.916s
 Ta-182   4885.39  1221.41       147.       -35.    -0.019    83.72   1.957 
 Co-56    4952.92  1238.28        85.       319.     0.177     8.79   1.972 
 EU-154   5098.08  1274.54        86.         0.     0.000  1000.00   2.003s
 FE-59    5166.35  1291.60        74.         5.     0.003   379.89   2.017s
 TL-210   5252.04  1313.00       108.       -17.    -0.009   148.05   2.036s
 CO-60    5330.11  1332.50        96.        -7.    -0.004   316.05   2.052s
 AG-110M  5537.48  1384.30        96.        30.     0.017    78.71   2.096s
 EU-152   5632.39  1408.00        54.       152.     0.084    14.22   2.115s
 K-40     5844.50  1460.98        32.       279.     0.155     8.10   2.127 
 La-140   6386.02  1596.21        72.         7.     0.004   295.20   2.269s
 SB-124   6765.58  1690.98        25.        10.     0.005   133.24   2.345s
 BI-214   7059.59  1764.39         8.       709.     0.394     3.93   2.108 
 Co-56    7087.48  1771.35       780.       -21.    -0.011   193.63   2.408s
 Y-88     7346.69  1836.06        13.        12.     0.007    82.10   2.459s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:43:46 AMPage  9
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191249.An1            
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -1.2326E+01                                      5.31E+01             
                           477.60-1.233E+01 &(  4.004E+01 9.78E+01 1.05E+01 G  
 
NA-22    C   7.0242E-02                                      9.50E+02             
                          1274.53 7.024E-02 %(  3.208E+00 1.31E+03 9.99E+01 G  
 
K-40     N   2.0449E+02                                      4.66E+11             
                          1460.83 2.045E+02  (  2.118E+01 8.10E+00 1.07E+01 G  
 
CR-51    F   1.1330E+01                                      2.77E+01             
                           320.08 1.133E+01 ?(  8.720E+01 2.32E+02 9.94E+00 G  
 
MN-54    C  -2.0416E+00                                      3.12E+02             
                           834.85-2.042E+00 ?(  3.799E+00 8.31E+01 1.00E+02 G  
 
FE-59    F  -5.4455E-01                                      4.45E+01             
                          1099.25-1.630E+00 ?(  5.651E+00 1.62E+02 5.65E+01 G  
                          1291.60 8.756E-01 ?(  7.011E+00 3.80E+02 4.32E+01 G  
 
Co-56    C   1.2727E+01                                      7.73E+01             
                           846.77-7.795E-01 ?(  3.390E+00 1.98E+02 9.99E+01 G  
                          1238.28 3.316E+01  (  4.747E+00 8.79E+00 6.61E+01 G  
                          1037.84 1.562E+00 -   2.114E+01 6.26E+02 1.41E+01 G  
                          1771.35-1.217E+01 +   7.877E+01 1.94E+02 1.55E+01  A 
 
CO-57    C   4.0665E-01                                      2.72E+02             
                           122.06 4.066E-01  (  3.350E+00 2.47E+02 8.56E+01 G  
                           136.47-9.643E+00 +   5.024E+01 1.57E+02 1.07E+01 G  
 
CO-58    C  -1.4832E+00                                      7.09E+01             
                           810.78-1.483E+00 &(  3.983E+00 8.08E+01 9.95E+01 G  
 
CO-60    F  -5.3287E-01                                      1.93E+03             
                          1332.50-5.329E-01 &(  3.520E+00 3.16E+02 1.00E+02 G  
                          1173.24-1.628E+00 &   3.355E+00 9.73E+01 9.99E+01 G  
 
ZN-65    F  -3.9061E+00                                      2.44E+02             
                          1115.55-3.906E+00 ?(  1.956E+01 1.50E+02 5.06E+01 G  
 
NB-94    I   2.4412E+00                                      7.41E+06             
                           702.63 2.441E+00  (  2.505E+00 4.65E+01 9.79E+01 G  
                           871.10 3.184E-01 -   3.406E+00 3.14E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:43:46 AMPage 10
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191249.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZR-95    I   1.6705E+00                                      6.40E+01             
                           756.73 1.671E+00  (  4.574E+00 1.20E+02 5.45E+01 G  
                           724.20 2.004E-07 %   9.604E+00 1.41E+09 4.42E+01 G  
 
NB-95    I   3.2265E-01                                      6.40E+01             
                           765.79 3.226E-01 &(  5.527E+00 5.09E+02 9.98E+01 G  
 
RU-103   I  -8.5097E-01                                      3.93E+01             
                           497.05-8.510E-01 &(  2.778E+00 1.34E+02 9.09E+01 G  
                           610.30 1.009E+01 ?   2.259E+02 6.74E+02 5.75E+00 GA 
 
RH-106   I   2.4248E+01                                      3.74E+02             
                           621.92 1.129E+01 ?(  3.003E+01 8.01E+01 9.93E+00 G  
                          1050.36 1.068E+02 ?(  2.422E+02 6.86E+01 1.56E+00 G  
                           511.86 2.420E+01 ?   1.667E+01 2.20E+01 2.00E+01 GA 
 
AG-108M  C   9.7021E-01                                      1.53E+05             
                           433.94 9.702E-01  (  1.674E+00 6.01E+01 9.05E+01 G  
                           722.94-1.717E+00 -   4.738E+00 8.31E+01 9.08E+01 G  
                           614.28 2.037E-01 %   1.454E+01 2.15E+03 8.98E+01 G  
 
AG-110M  F   2.3488E+00                                      2.50E+02             
                           884.68 3.775E-02 %(  6.429E+00 5.01E+03 7.27E+01 G  
                           657.76-1.421E+00 &   4.714E+00 9.96E+01 9.46E+01 G  
                           937.49-9.567E+00 +   1.722E+01 8.38E+01 3.44E+01 G  
                          1384.30 9.264E+00 ?(  1.493E+01 7.87E+01 2.43E+01 G  
                           763.94-2.326E+00 +   2.518E+01 3.22E+02 2.23E+01 G  
 
SN-113   F   1.7265E+00                                      1.15E+02             
                           391.69 1.727E+00 ?(  6.381E+00 1.11E+02 6.40E+01 G  
 
SB-124   F   1.4165E+00                                      6.02E+01             
                           602.73 1.238E+00 ?(  1.300E+01 3.16E+02 9.83E+01 G  
                          1690.98 1.783E+00 ?(  4.826E+00 1.33E+02 4.78E+01 G  
                           722.79-1.442E+01 +   4.304E+01 8.98E+01 1.08E+01 G  
 
SB-125   I   6.4348E+00                                      1.01E+03             
                           427.88 2.439E+00 ?(  9.453E+00 1.59E+02 2.96E+01 G  
                           600.50 6.784E+00 &(  7.111E+01 3.16E+02 1.79E+01 G  
                           635.89 1.306E+01  (  1.391E+01 4.31E+01 1.13E+01 G  
                           463.37 9.980E+00  (  3.327E+01 1.00E+02 1.05E+01 G  
 
I-131    I   7.8965E-01                                      8.02E+00             
                           364.48-1.360E-01 ?(  3.047E+00 9.14E+02 8.17E+01 G  
                           284.30 1.311E+01 &(  4.153E+01 1.25E+02 6.14E+00 G  
                           636.97-1.552E+01 +   3.868E+01 7.51E+01 7.17E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:43:46 AMPage 11
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191249.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Gd-153   F  -6.9556E-01                                      2.42E+02             
                            97.50-3.801E+00 &(  3.355E+01 2.67E+02 3.00E+01 G  
                           103.20 3.578E+00  (  8.728E+00 7.38E+01 2.18E+01 G  
 
Ga-68    C   5.2183E+01                                      4.71E-02             
                          1077.40 5.218E+01 &(  9.404E+01 8.49E+01 3.30E+00 G  
 
Tc-99m   I  -1.2022E+00                                      2.51E-01             
                           140.51-1.202E+00  (  6.199E+00 1.56E+02 8.93E+01 G  
 
BA-133   F  -2.0690E+00                                      3.85E+03             
                           356.00-2.069E+00 &(  1.569E+01 2.29E+02 6.20E+01 G  
                           302.85-6.063E+00 &   4.697E+01 2.34E+02 1.83E+01 G  
                           383.84 1.238E+01 ?   4.569E+01 1.11E+02 8.94E+00 GA 
                            80.99-3.491E+00 +   3.228E+01 2.80E+02 3.41E+01 GA 
 
CS-134   I   1.8161E+00                                      7.54E+02             
                           795.87 1.687E+00 ?(  4.331E+00 7.73E+01 8.55E+01 G  
                           604.71 1.267E+00 ?(  1.317E+01 3.13E+02 9.76E+01 G  
                           569.32-2.024E+00 -   1.764E+01 2.57E+02 1.54E+01 G  
                           801.95-1.847E+01 +   5.052E+01 8.24E+01 8.69E+00 G  
                           563.24 9.553E+00 ?(  2.853E+01 1.27E+02 8.35E+00 G  
 
CS-137   I  -1.5896E+00                                      1.10E+04             
                           661.66-1.590E+00 ?(  5.032E+00 9.51E+01 8.52E+01 G  
 
CE-139   F   1.2798E+00                                      1.38E+02             
                           165.85 1.280E+00 ?(  4.239E+00 1.00E+02 7.99E+01 G  
 
Ba-140   I  -5.4084E+00                                      1.28E+01             
                           537.26-5.408E+00  (  1.170E+01 9.30E+01 2.44E+01 G  
                           162.66-1.662E+01 +   5.702E+01 1.04E+02 6.22E+00 G  
                           304.85-2.608E+01 +   2.009E+02 2.32E+02 4.29E+00 G  
 
La-140   I   8.2676E-01                                      1.28E+01             
                          1596.21 6.161E-01 ?(  3.719E+00 2.95E+02 9.54E+01 G  
                           487.02 1.268E+00 ?(  1.010E+01 2.38E+02 4.55E+01 G  
                           328.76-1.222E+00 +   1.364E+01 4.38E+02 2.03E+01 G  
                           815.77-8.009E-01 +   1.798E+01 6.61E+02 2.33E+01 G  
 
CE-141   I  -2.1917E+00                                      3.25E+01             
                           145.44-2.192E+00 ?(  1.113E+01 1.53E+02 4.82E+01 G  
 
CE-144   I  -9.2120E+00                                      2.85E+02             
                           133.54-9.212E+00 &(  4.842E+01 1.59E+02 1.11E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:43:46 AMPage 12
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191249.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PM-144   C   2.4293E-01                                      3.63E+02             
                           696.54 2.429E-01 ?(  2.676E+00 4.80E+02 9.90E+01 G  
                           618.06-6.026E-01 +   2.959E+00 1.46E+02 9.91E+01 G  
 
EU-152   F   3.9553E+00                                      4.94E+03             
                           121.78-1.931E+00 &(  1.095E+01 1.71E+02 2.86E+01 G  
                           344.29-4.658E+00 +   1.624E+01 1.05E+02 2.65E+01 G  
                          1112.07-6.190E-01 &   7.224E+01 3.48E+03 1.36E+01 G  
                           778.92 3.526E+00 &(  2.115E+01 2.62E+02 1.29E+01 G  
                           964.11 1.052E+01  (  3.180E+01 9.07E+01 1.46E+01 G  
                           244.69 1.423E+01 ?(  8.014E+01 1.70E+02 7.58E+00 G  
                          1408.00 5.489E+01     1.335E+01 1.42E+01 2.10E+01 GA 
 
EU-154   I   9.0251E-01                                      3.14E+03             
                           123.10 0.000E+00 &(  6.987E+00 1.00E+03 4.08E+01 G  
                          1274.54 0.000E+00 ?(  9.162E+00 1.00E+03 3.52E+01 G  
                           723.36-4.562E+00 +   2.039E+01 1.33E+02 2.02E+01 G  
                           873.23 6.491E+00 ?(  2.785E+01 1.27E+02 1.23E+01 G  
                          1004.77-1.004E+01 +   3.008E+01 9.01E+01 1.80E+01 G  
                           996.33-1.654E+01 +   5.156E+01 9.37E+01 1.06E+01 G  
 
EU-155   I   5.2081E+00                                      1.81E+03             
                           105.31 5.208E+00 ?(  4.505E+01 2.62E+02 2.12E+01 G  
                            86.54 5.208E+00 }   3.474E+01 5.75E+01 3.07E+01 G  
 
HF-181   F   7.4539E-02                                      4.24E+01             
                           482.00-7.253E-01 &(  5.359E+00 2.21E+02 8.05E+01 G  
                           133.02-2.356E+00 &   1.246E+01 1.60E+02 4.33E+01 G  
                           345.83-8.350E+00 +   3.003E+01 1.08E+02 1.51E+01 G  
                           136.30 1.108E+01  (  3.433E+01 9.34E+01 5.85E+00 G  
 
Ta-182   F   4.7544E+00                                      1.14E+02             
                          1121.30 4.754E+00  (  2.687E+01 1.69E+02 3.49E+01 G  
                          1221.41-8.740E+00 +   1.492E+01 8.37E+01 2.70E+01 G  
                          1189.05-2.741E-01 %   1.935E+01 3.25E+03 1.62E+01 G  
 
Hg-203   F  -1.4559E+00                                      4.66E+01             
                           279.20-1.456E+00 ?(  4.204E+00 8.72E+01 8.15E+01 G  
 
TL-208   N   8.4466E+00                                      6.98E+02             
                           583.02 8.447E+00  (P 2.817E+00 1.69E+01 8.45E+01 G  
                           277.28-1.876E+01 -   5.458E+01 8.78E+01 6.31E+00 G  
                           860.56 1.904E+01 +   2.182E+01 5.34E+01 1.24E+01 G  
 
PM-146   C   4.0407E+00                                      2.02E+03             
                           453.88 4.041E+00 *(  3.381E+00 3.69E+01 6.50E+01 G  
                           747.16-1.302E+00 -   8.324E+00 2.80E+02 3.40E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:43:46 AMPage 13
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191249.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           735.72 6.951E-02 &   1.225E+01 7.66E+03 2.25E+01 G  
 
Y-88     F   1.4588E+00                                      1.07E+02             
                          1836.06 1.156E+00 ?(  1.883E+00 8.21E+01 9.92E+01 G  
                           898.04 1.780E+00 &(  3.345E+00 8.64E+01 9.37E+01 G  
 
Cd-113m     -1.7990E+04                                      5.33E+03             
                           263.70-1.799E+04 ?(  5.463E+04 9.16E+01 6.00E-03   K
 
Cf-251   T   2.0365E-01                                      3.28E+05             
                           176.60 2.037E-01 &(  1.857E+01 2.73E+03 1.70E+01 G  
                           227.00 2.071E+00 &   4.063E+01 7.72E+02 6.30E+00 GA 
 
Cf-249   T   3.0690E+00                                      1.28E+05             
                           387.95 2.389E+00  (  3.454E+00 4.45E+01 6.60E+01 G  
                           333.44 5.965E+00  (  2.363E+01 1.19E+02 1.55E+01 G  
 
Sn-126       1.3735E+01                                      3.65E+07             
                            87.57 1.374E+01 }   2.803E+01 1.72E+01 3.75E+01 GA 
                            64.28 1.374E+01 ?(  5.945E+01 1.31E+02 9.70E+00 G  
                            86.94 1.374E+01 }   3.163E+01 6.65E+01 9.04E+00 GA 
 
PB-210   N   2.7257E+02                                      8.14E+03             
                            46.54 2.726E+02  (P 8.784E+01 1.09E+01 4.25E+00 G  
 
PB-212   N   2.1366E+01                                      6.98E+02             
                           238.63 2.137E+01  (  4.885E+00 8.22E+00 4.33E+01 G  
                           300.03-3.356E+01 -   2.655E+02 2.39E+02 3.28E+00 GA 
 
PB-214   N   3.4893E+02                                      5.84E+05             
                           351.93 3.457E+02  (  6.330E+00 1.54E+00 3.76E+01 G  
                           295.09 3.552E+02  (  1.360E+01 2.58E+00 1.93E+01 G  
                           242.00 3.916E+02 +   2.962E+01 3.47E+00 7.43E+00 GA 
 
BI-207   C   3.2912E-01                                      1.18E+04             
                          1063.66 3.291E-01 ?(  4.281E+00 6.03E+02 7.45E+01 G  
                           569.70-9.425E-01 &   3.046E+00 9.68E+01 9.77E+01 G  
 
BI-212   N   4.1012E+01                                      6.98E+02             
                           727.17 4.101E+01  (  2.710E+01 2.25E+01 7.55E+00 G  
                           785.42-1.259E+02 -   3.054E+02 7.32E+01 1.28E+00 GA 
 
U-235    N   3.7911E+01                                      2.57E+11             
                           143.79 3.444E+01 *(  2.032E+01 2.41E+01 1.10E+01 G  
                           205.33 4.551E+01  (  4.476E+01 4.05E+01 5.01E+00 G  
                           163.38 7.305E+00 -   7.001E+01 2.88E+02 5.08E+00 G  
                           185.72 4.799E+01 @ P 4.962E+00 5.28E+00 5.40E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:43:46 AMPage 14
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191249.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-214   N   3.3386E+02                                      5.84E+05             
                           609.31 3.339E+02  (P 5.626E+00 1.70E+00 4.61E+01 G  
                          1120.29 3.642E+02 +   1.891E+01 4.37E+00 1.51E+01 G  
                          1764.49 4.212E+02 +   9.271E+00 3.93E+00 1.54E+01 G  
 
BI-210M  T  -9.3519E-01                                      1.10E+09             
                           265.83-9.352E-01  (  6.435E+00 2.06E+02 5.00E+01 G  
                           304.90-2.745E+00 +   3.066E+01 3.37E+02 2.80E+01 G  
 
AC-228   N   3.4276E+01                                      2.10E+03             
                           911.07 3.153E+01  (  6.977E+00 1.17E+01 2.90E+01 G  
                           968.97 3.673E+01  (  1.321E+01 1.91E+01 1.75E+01 G  
                           338.32 3.734E+01  (  1.804E+01 2.15E+01 1.20E+01 G  
                            93.35-2.062E+01 -   1.834E+02 2.69E+02 5.56E+00 XA 
 
TH-227   N   1.7333E+01                                      7.95E+03             
                           256.24-2.739E+00 &(  4.129E+01 5.94E+02 7.00E+00 G  
                           235.97 2.171E+01  (  1.709E+01 2.48E+01 1.23E+01 G  
                            50.14 2.817E+01  (  3.833E+01 4.17E+01 8.00E+00 G  
 
TH-229   N   4.3173E+00                                      2.68E+06             
                           193.51 1.742E+00 %(  6.333E+01 1.44E+03 4.40E+00 G  
                           210.85 8.107E+00 ?(  9.107E+01 4.43E+02 2.99E+00 G  
 
TH-234   N   2.8203E+02                                      1.63E+12             
                            92.59 2.820E+02  (P 4.686E+01 5.86E+00 5.58E+00 G  
                            63.29 3.438E+02 + P 7.845E+01 7.79E+00 3.81E+00 G  
 
PA-231   N  -3.8562E+01                                      1.20E+07             
                           302.65-3.856E+01 ?(  3.009E+02 2.35E+02 2.88E+00 G  
                           300.07-4.475E+01 +   3.527E+02 2.38E+02 2.46E+00 G  
 
PA-234   N   1.9395E+00                                      1.63E+12             
                           131.29-5.433E+00 ?(  2.087E+01 1.16E+02 1.80E+01 G  
                           946.02 1.680E+00 +   2.166E+01 5.79E+02 1.34E+01 G  
                           569.47 0.000E+00 +   3.371E+01 1.00E+03 8.20E+00 G  
                           883.24 1.576E+01 &(  4.654E+01 8.87E+01 9.60E+00 G  
                           880.53 2.513E+01 ?   7.084E+01 8.48E+01 6.00E+00 GA 
 
PA-234M  N   9.5147E+02                                      1.63E+12             
                          1001.00 9.515E+02  (  3.112E+02 1.96E+01 8.37E-01 G  
                           766.41 4.524E+02 -   1.785E+03 1.18E+02 2.94E-01 G  
 
AM-241   T  -8.1647E-01                                      1.58E+05             
                            59.54-8.165E-01 ?(  1.621E+01 5.98E+02 3.59E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:43:46 AMPage 15
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191249.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cs-136   F  -1.6441E+00                                      1.30E+01             
                           818.50-1.644E+00 ?(  4.663E+00 8.54E+01 1.00E+02 G  
                          1048.07-2.520E+00 +   4.522E+00 5.48E+01 8.00E+01 G  
                           340.57-2.533E+00 +   9.777E+00 1.16E+02 4.69E+01 G  
 
Np-239   T  -2.2894E+00                                      2.36E+00             
                           103.70-3.358E+00 &   4.013E+01 3.61E+02 2.40E+01 X  
                           106.13-2.289E+00 &(  4.273E+01 5.64E+02 2.27E+01 G  
                            99.50-7.588E+00 +   6.672E+01 2.66E+02 1.50E+01 X  
 
Nd-147      -1.0185E+01                                      1.11E+01             
                           531.00-1.018E+01 ?(  2.212E+01 9.33E+01 1.30E+01 G  
                            91.10-4.068E+00 +   3.654E+01 2.72E+02 2.83E+01 G  
 
TL-210   N   2.4883E-01                                      5.84E+05             
                           799.60 2.488E-01 ?(  3.971E+00 4.70E+02 9.90E+01 G  
                           296.00-1.374E+00 +   1.095E+01 2.41E+02 7.90E+01 G  
                          1313.00-5.700E+00 +   1.746E+01 1.48E+02 2.10E+01 GA 
 
Kr-85    I   1.2018E+02                                      3.92E+03             
                           513.98 1.202E+02 ?(  9.014E+02 2.23E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line

                                 (Page 17 of 22)

Page 1610 of 1906



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:43:46 AMPage 16
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191249.An1            
                                                                                 
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 AM-241      59.54      3939.       -15.    -0.008   597.73  -8.165E-01   
 Nd-147      91.10     20750.       -75.    -0.042   271.74  -4.068E+00   
 Np-239      99.50     20258.       -76.    -0.042   266.01  -7.588E+00   
 Np-239     103.70     18983.       -54.    -0.030   361.40  -3.358E+00   
 Np-239     106.13     19355.       -35.    -0.019   564.38  -2.289E+00   
 EU-152     121.78      1975.       -37.    -0.021   170.66  -1.931E+00   
 CO-57      122.06      1654.        23.     0.013   247.34   4.066E-01   
 PA-234     131.29      2794.       -65.    -0.036   115.96  -5.433E+00   
 CE-144     133.54      5706.       -67.    -0.037   158.76  -9.212E+00   
 CO-57      136.47      5638.       -68.    -0.038   157.36  -9.643E+00   
 Tc-99m     140.51      5571.       -68.    -0.038   155.75  -1.202E+00   
 CE-141     145.44      5432.       -68.    -0.038   153.35  -2.192E+00   
 Ba-140     162.66      2160.       -64.    -0.036   103.62  -1.662E+01   
 CE-139     165.85      1933.        63.     0.035   100.01   1.280E+00   
 TH-229     210.85       946.        13.     0.007   443.49   8.107E+00   
 EU-152     244.69      3925.        52.     0.029   169.93   1.423E+01   
 Cd-113m    263.70      1009.       -50.    -0.028    91.61  -1.799E+04   
 BI-210M    265.83       960.       -21.    -0.012   206.12  -9.352E-01   
 Hg-203     279.20      1012.       -52.    -0.029    87.17  -1.456E+00   
 I-131      284.30       539.        35.     0.019   125.24   1.311E+01   
 TL-210     296.00      6049.       -46.    -0.025   240.54  -1.374E+00   
 PA-231     300.07      5957.       -46.    -0.026   237.86  -4.475E+01   
 PA-233     300.18      5911.       -46.    -0.026   236.89  -1.776E+01   
 PA-231     302.65      5865.       -46.    -0.026   235.45  -3.856E+01   
 Ba-140     304.85      5739.       -46.    -0.026   232.49  -2.608E+01   
 BI-210M    304.90      5693.       -32.    -0.018   336.87  -2.745E+00   
 CR-51      320.08      5387.        45.     0.025   232.21   1.133E+01   
 La-140     328.76       510.       -10.    -0.005   438.10  -1.222E+00   
 Cs-136     340.57      1350.       -45.    -0.025   116.26  -2.533E+00   
 EU-152     344.29      1167.       -46.    -0.026   105.06  -4.658E+00   
 I-131      364.48       348.        -4.    -0.002   914.47  -1.360E-01   
 SN-113     391.69       858.        38.     0.021   111.19   1.727E+00   
 Ir-192     468.06       512.       -10.    -0.005   338.24  -6.169E-01   
 BE-7       477.60       671.       -38.    -0.021    97.77  -1.233E+01   
 La-140     487.02       778.        17.     0.009   237.99   1.268E+00   
 RU-103     497.05       220.       -22.    -0.012   133.71  -8.510E-01   
 RH-106     511.86       373.       135.     0.075    22.04   2.420E+01   
 Kr-85      513.98       506.        14.     0.008   223.44   1.202E+02   
 Nd-147     531.00       260.       -36.    -0.020    93.34  -1.018E+01   
 Ba-140     537.26       251.       -35.    -0.020    92.96  -5.408E+00   
 CS-134     563.24       160.        21.     0.011   126.98   9.553E+00   
 CS-134     569.32       207.        -8.    -0.004   256.78  -2.024E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:43:46 AMPage 17
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191249.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-207     569.70       251.       -24.    -0.013    96.82  -9.425E-01   
 SB-124     602.73      4488.        30.     0.017   316.48   1.238E+00   
 CS-134     604.71      4523.        30.     0.017   313.19   1.267E+00   
 RU-103     610.30      4554.        14.     0.008   673.95   1.009E+01   
 PM-144     618.06       214.       -14.    -0.008   145.73  -6.026E-01   
 RH-106     621.92       220.        27.     0.015    80.06   1.129E+01   
 I-131      636.97       182.       -26.    -0.015    75.09  -1.552E+01   
 AG-110M    657.76       465.       -31.    -0.017    99.64  -1.421E+00   
 CS-137     661.66       424.       -31.    -0.017    95.14  -1.590E+00   
 PM-144     696.54       145.         5.     0.003   480.36   2.429E-01   
 NB-94      702.63       121.        53.     0.029    46.46   2.441E+00   
 SB-124     722.79       440.       -34.    -0.019    89.80  -1.442E+01   
 EU-154     723.36       342.       -20.    -0.011   133.38  -4.562E+00   
 ZR-95      756.73       112.        19.     0.011   120.36   1.671E+00   
 AG-110M    763.94       595.       -11.    -0.006   322.36  -2.326E+00   
 NB-95      765.79       572.         7.     0.004   508.97   3.226E-01   
 EU-152     778.92       131.         9.     0.005   261.86   3.526E+00   
 CS-134     795.87       238.        29.     0.016    77.34   1.687E+00   
 TL-210     799.60       267.         5.     0.003   469.80   2.488E-01   
 CS-134     801.95       334.       -32.    -0.018    82.37  -1.847E+01   
 CO-58      810.78       266.       -29.    -0.016    80.83  -1.483E+00   
 La-140     815.77       295.        -4.    -0.002   660.97  -8.009E-01   
 Cs-136     818.50       367.       -32.    -0.018    85.37  -1.644E+00   
 MN-54      834.85       233.       -40.    -0.022    83.13  -2.042E+00   
 NB-94      871.10       174.         6.     0.003   313.58   3.184E-01   
 EU-154     873.23       175.        15.     0.008   127.37   6.491E+00   
 PA-234     880.53       272.        28.     0.016    84.76   2.513E+01   
 PA-234     883.24       300.        28.     0.016    88.71   1.576E+01   
 Y-88       898.04       140.        31.     0.017    86.42   1.780E+00   
 AG-110M    937.49       490.       -59.    -0.033    83.78  -9.567E+00   
 PA-234     946.02       110.         4.     0.002   578.61   1.680E+00   
 EU-152     964.11       285.        27.     0.015    90.74   1.052E+01   
 EU-154     996.33       380.       -30.    -0.017    93.66  -1.654E+01   
 EU-154    1004.77       368.       -31.    -0.017    90.09  -1.004E+01   
 Cs-136    1048.07       149.       -33.    -0.018    54.79  -2.520E+00   
 RH-106    1050.36       163.        27.     0.015    68.57   1.068E+02   
 BI-207    1063.66       112.         4.     0.002   603.46   3.291E-01   
 Ga-68     1077.40        75.        24.     0.013    84.86   5.218E+01   
 FE-59     1099.25       107.       -15.    -0.008   162.18  -1.630E+00   
 ZN-65     1115.55      1080.       -31.    -0.017   150.41  -3.906E+00   
 Sc-46     1120.55      1049.       -17.    -0.010   264.81  -1.107E+00   
 Ta-182    1121.30       960.        26.     0.014   169.47   4.754E+00   
 CO-60     1173.24       107.       -25.    -0.014    97.28  -1.628E+00   
 Ta-182    1221.41       147.       -35.    -0.019    83.72  -8.740E+00   
 FE-59     1291.60        74.         5.     0.003   379.89   8.756E-01   
 TL-210    1313.00       108.       -17.    -0.009   148.05  -5.700E+00   
 CO-60     1332.50        96.        -7.    -0.004   316.05  -5.329E-01   
 AG-110M   1384.30        96.        30.     0.017    78.71   9.264E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:43:46 AMPage 18
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191249.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152    1408.00        54.       152.     0.084    14.22   5.489E+01   
 La-140    1596.21        72.         7.     0.004   295.20   6.161E-01   
 SB-124    1690.98        25.        10.     0.005   133.24   1.783E+00   
 Y-88      1836.06        13.        12.     0.007    82.10   1.156E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -1.2326E+01   -1.2326E+01    9.777E+01%                4.00E+01
 NA-22  #A    7.0242E-02    7.0242E-02    1.308E+03%                3.21E+00
 K-40         2.0449E+02    2.0449E+02    8.097E+00%                2.12E+01
 Sc-46  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.61E+00
 CR-51  #A    1.1330E+01    1.1330E+01    2.322E+02%                8.72E+01
 MN-54  #A   -2.0416E+00   -2.0416E+00    8.313E+01%                3.80E+00
 FE-59  #A   -5.4455E-01   -5.4455E-01    1.622E+02%                5.65E+00
 Co-56  #C    1.2727E+01    1.2727E+01    8.791E+00%                3.39E+00
 CO-57  #A    4.0665E-01    4.0665E-01    2.473E+02%                3.35E+00
 CO-58  #A   -1.4832E+00   -1.4832E+00    8.083E+01%                3.98E+00
 CO-60  #A   -5.3287E-01   -5.3287E-01    3.160E+02%                3.52E+00
 ZN-65  #A   -3.9061E+00   -3.9061E+00    1.504E+02%                1.96E+01
 NB-94  #A    2.4412E+00    2.4412E+00    4.646E+01%                2.50E+00
 ZR-95  #A    1.6705E+00    1.6705E+00    1.204E+02%                4.57E+00
 NB-95  #A    3.2265E-01    3.2265E-01    5.090E+02%                5.53E+00
 RU-103 #A   -8.5097E-01   -8.5097E-01    1.337E+02%                2.78E+00
 RH-106 #A    2.4248E+01    2.4248E+01    5.271E+01%                3.00E+01
 AG-108M A    9.7021E-01    9.7021E-01    6.011E+01%                1.67E+00
 AG-110M#A    2.3488E+00    2.3488E+00    7.871E+01%                6.43E+00
 SN-113 #A    1.7265E+00    1.7265E+00    1.112E+02%                6.38E+00
 SB-124 #A    1.4165E+00    1.4165E+00    1.332E+02%                1.30E+01
 SB-125  A    6.4348E+00    6.4348E+00    4.309E+01%                9.45E+00
 I-131  #A    7.8963E-01    7.8965E-01    1.252E+02%                3.05E+00
 Gd-153  A   -6.9556E-01   -6.9556E-01    7.376E+01%                3.36E+01
 Ga-68  #A    5.1952E+01    5.2183E+01    8.486E+01%                9.40E+01
 Tc-99m #A   -1.2012E+00   -1.2022E+00    1.557E+02%                6.20E+00
 BA-133 #A   -2.0690E+00   -2.0690E+00    2.289E+02%                1.57E+01
 CS-134 #A    1.8161E+00    1.8161E+00    7.734E+01%                4.33E+00
 CS-137 #A   -1.5896E+00   -1.5896E+00    9.514E+01%                5.03E+00
 CE-139 #A    1.2798E+00    1.2798E+00    1.000E+02%                4.24E+00
 Ba-140 #A   -5.4083E+00   -5.4084E+00    9.296E+01%                1.17E+01
 La-140 #A    8.2675E-01    8.2676E-01    1.896E+02%                3.72E+00
 CE-141 #A   -2.1917E+00   -2.1917E+00    1.533E+02%                1.11E+01
 CE-144 #A   -9.2120E+00   -9.2120E+00    1.588E+02%                4.84E+01
 PM-144 #A    2.4293E-01    2.4293E-01    4.804E+02%                2.68E+00
 EU-152 #A    3.9553E+00    3.9553E+00    9.074E+01%                1.09E+01
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:43:46 AMPage 19
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191249.An1            
                                                                                 
 EU-154 #A    9.0251E-01    9.0251E-01    1.274E+02%                6.99E+00
 EU-155 #A    5.2081E+00    5.2081E+00    2.617E+02%                4.51E+01
 HF-181 #A    7.4539E-02    7.4539E-02    9.337E+01%                5.36E+00
 Ta-182 #A    4.7544E+00    4.7544E+00    1.695E+02%                2.69E+01
 Hg-203 #A   -1.4559E+00   -1.4559E+00    8.717E+01%                4.20E+00
 TL-208       8.4466E+00    8.4466E+00    1.690E+01%                2.82E+00
 PM-146 #     4.0407E+00    4.0407E+00    3.691E+01%                3.38E+00
 Y-88   #A    1.4588E+00    1.4588E+00    5.960E+01%                1.88E+00
 Cd-113m#A   -1.7990E+04   -1.7990E+04    9.161E+01%                5.46E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.76E+02
 Cf-251  A    2.0365E-01    2.0365E-01    2.728E+03%                1.86E+01
 Cf-249  A    3.0690E+00    3.0690E+00    4.449E+01%                3.45E+00
 Sn-126  A    1.3735E+01    1.3735E+01    1.308E+02%                5.95E+01
 PB-210       2.7257E+02    2.7257E+02    1.087E+01%                8.78E+01
 PB-212       2.1366E+01    2.1366E+01    8.221E+00%                4.89E+00
 PB-214       3.4893E+02    3.4893E+02    1.502E+00%                6.33E+00
 BI-207 #A    3.2912E-01    3.2912E-01    6.035E+02%                4.28E+00
 BI-212 #     4.1012E+01    4.1012E+01    2.246E+01%                2.71E+01
 U-235  #     3.7911E+01    3.7911E+01    2.358E+01%                2.03E+01
 BI-214       3.3386E+02    3.3386E+02    1.702E+00%                5.63E+00
 BI-210M#A   -9.3519E-01   -9.3519E-01    2.061E+02%                6.44E+00
 AC-228       3.4276E+01    3.4276E+01    1.035E+01%                6.98E+00
 TH-227  A    1.7333E+01    1.7333E+01    2.484E+01%                4.13E+01
 TH-229 #A    4.3173E+00    4.3173E+00    4.435E+02%                6.33E+01
 TH-234       2.8203E+02    2.8203E+02    5.862E+00%                4.69E+01
 PA-231 #A   -3.8562E+01   -3.8562E+01    2.354E+02%                3.01E+02
 PA-233 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.42E+01
 PA-234 #A    1.9395E+00    1.9395E+00    7.300E+01%                2.09E+01
 PA-234M      9.5147E+02    9.5147E+02    1.962E+01%                3.11E+02
 AM-241 #A   -8.1647E-01   -8.1647E-01    5.977E+02%                1.62E+01
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                8.16E+01
 Ir-192 #A    0.0000E+00    0.0000E+00    7.071E+02%                1.01E+01
 Cs-136 #A   -1.6441E+00   -1.6441E+00    8.537E+01%                4.66E+00
 Np-239 #A   -2.2892E+00   -2.2894E+00    5.644E+02%                4.27E+01
 Nd-147 #A   -1.0185E+01   -1.0185E+01    9.334E+01%                2.21E+01
 TL-210 #A    2.4883E-01    2.4883E-01    4.698E+02%                3.97E+00
 Kr-85  #A    1.2018E+02    1.2018E+02    2.234E+02%                9.01E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:43:46 AMPage 20
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191249.An1            
                                                                                 
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.1 keV)     2.544E+03  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.1 keV) 2.5444548E+03  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 8_Gamma_20191242 
-----------------------------------------------------------------------------                      
   Sample Description: 430266_Gamma_160-34268-A-15-B 
             Detector: Detector # 8       
             Batch ID: 430266                 
    Work Order Number: Gamma   
           Lot Number: 160-34268-A-15-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 10:13        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 10:14:51     Real Time: 1850   sec
        Analysis Time: 6/20/2019 10:46        Dead Time: 2.73   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 8_Soil_TunaCan.Clb
  Efficiency Cal Desc: 8_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 10:35
      Energy Cal Date: 2/28/2012 10:34                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 8_2019-06-08_1510.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -1.460E+01          102.4     1.495E+01    1.497E+01    4.963E+01
NA-22     -2.136E+00           58.3     1.246E+00    1.251E+00    4.090E+00
K-40       2.121E+02            8.3     1.765E+01    2.072E+01    2.414E+01
Sc-46      1.426E+00          123.0     1.754E+00    1.755E+00    5.858E+00
CR-51     -1.246E+01          105.0     1.309E+01    1.310E+01    3.155E+01
MN-54     -1.284E+00          130.8     1.679E+00    1.681E+00    3.793E+00
FE-59     -2.371E+00          141.2     3.348E+00    3.350E+00    7.339E+00
Co-56      1.624E+00           86.4     1.404E+00    1.407E+00    3.167E+00
CO-57      1.560E-01          668.3     1.043E+00    1.043E+00    3.474E+00
CO-58     -2.233E+00           83.6     1.866E+00    1.870E+00    6.188E+00
CO-60     -1.472E+00          116.3     1.712E+00    1.714E+00    4.573E+00
ZN-65      0.000E+00         1.#INF     1.872E+00    1.872E+00    2.374E+01
NB-94      1.478E+00           98.5     1.456E+00    1.458E+00    3.278E+00
ZR-95      6.372E-01          391.9     2.497E+00    2.498E+00    5.717E+00
NB-95     -1.709E+00           80.6     1.378E+00    1.381E+00    6.862E+00
RU-103    -1.619E+00           92.2     1.492E+00    1.494E+00    3.465E+00
RH-106    -6.564E+00          161.3     1.059E+01    1.059E+01    1.529E+02
AG-108M    2.277E-01          634.2     1.444E+00    1.444E+00    3.387E+00
AG-110M    4.524E+00           51.1     2.311E+00    2.322E+00    8.415E+00
SN-113     2.075E+00          102.1     2.117E+00    2.120E+00    7.028E+00
SB-124     9.116E-01          108.8     9.917E-01    9.928E-01    1.502E+01
SB-125     2.502E+00           89.4     2.235E+00    2.239E+00    1.101E+01
I-131     -2.260E-01           58.6     1.325E-01    1.330E-01    3.714E+00
Gd-153     4.912E+00          168.6     8.282E+00    8.287E+00    3.353E+01
Ga-68     -5.988E+01          112.2     6.717E+01    6.725E+01    1.468E+02
Tc-99m     1.413E+00          131.6     1.859E+00    1.861E+00    6.149E+00
BA-133     2.067E+00          259.3     5.360E+00    5.361E+00    1.775E+01
CS-134     1.904E+00           80.4     1.530E+00    1.533E+00    5.081E+00
CS-137    -2.174E+00           49.4     1.074E+00    1.080E+00    6.503E+00
CE-139    -4.311E-01          330.9     1.427E+00    1.427E+00    4.743E+00
Ba-140    -2.175E+00          142.5     3.099E+00    3.102E+00    1.284E+01
La-140     1.698E+00          114.0     1.935E+00    1.937E+00    4.033E+00
CE-141    -2.665E+00          137.1     3.655E+00    3.657E+00    1.209E+01
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CE-144    -1.092E+01          141.0     1.540E+01    1.541E+01    5.092E+01
PM-144    -1.773E+00           54.5     9.665E-01    9.709E-01    3.549E+00
EU-152    -3.912E+00           81.2     3.177E+00    3.184E+00    1.050E+01
EU-154     4.190E+00           87.4     3.660E+00    3.667E+00    7.476E+00
EU-155     5.997E+00          237.3     1.423E+01    1.424E+01    4.702E+01
HF-181     6.441E-01          118.8     7.651E-01    7.658E-01    6.166E+00
Ta-182    -2.157E+00          480.9     1.037E+01    1.037E+01    3.467E+01
Hg-203    -1.475E+00           95.0     1.401E+00    1.403E+00    4.580E+00
TL-208     7.393E+00           16.8     1.242E+00    1.300E+00    2.749E+00
PM-146     4.359E+00           46.0     2.005E+00    2.017E+00    4.586E+00
Y-88       2.174E+00           46.3     1.006E+00    1.014E+00    2.048E+00
Cd-113m    1.062E+04          287.4     3.053E+04    3.054E+04    1.014E+05
Cd-109     3.462E+01          242.0     8.378E+01    8.380E+01    2.768E+02
Cf-251     3.306E+00          208.9     6.907E+00    6.914E+00    1.741E+01
Cf-249     3.471E+00           47.9     1.663E+00    1.673E+00    6.654E+00
Sn-126     1.781E+01          114.7     2.042E+01    2.045E+01    6.753E+01
PB-210     3.645E+02           12.4     4.532E+01    5.012E+01    1.055E+02
PB-212     2.160E+01            9.2     1.985E+00    2.428E+00    5.767E+00
PB-214     4.578E+02            1.3     6.078E+00    2.455E+01    7.536E+00
BI-207     1.290E+00           71.7     9.248E-01    9.271E-01    4.545E+00
BI-212     5.466E+00          351.9     1.924E+01    1.924E+01    6.486E+01
U-235      3.845E+01           17.5     6.740E+00    7.018E+00    1.941E+01
BI-214     4.298E+02            1.6     6.762E+00    2.333E+01    5.349E+00
BI-210M   -1.770E-02        20696.7     3.664E+00    3.664E+00    1.229E+01
AC-228     3.439E+01           16.3     5.608E+00    5.876E+00    9.462E+00
TH-227     1.822E+01          139.5     2.543E+01    2.545E+01    8.425E+01
TH-229    -5.896E+00          195.5     1.153E+01    1.154E+01    7.134E+01
TH-234     3.759E+02            4.7     1.750E+01    2.729E+01    4.887E+01
PA-231     0.000E+00         1.#INF     1.744E+01    1.744E+01    3.371E+02
PA-233    -2.389E-02        14492.0     3.461E+00    3.461E+00    2.763E+01
PA-234    -6.702E+00          257.8     1.727E+01    1.728E+01    3.153E+01
PA-234M    7.359E+02           16.5     1.215E+02    1.270E+02    3.335E+02
AM-241     4.617E+00          124.9     5.767E+00    5.772E+00    1.908E+01
Np-237     0.000E+00         1.#INF     2.480E+01    2.481E+01    8.195E+01
Ir-192     7.564E-01          122.6     9.273E-01    9.283E-01    8.217E+00
Cs-136     1.119E+00           73.9     8.269E-01    8.293E-01    5.724E+00
Np-239    -5.656E+00          237.1     1.341E+01    1.341E+01    4.430E+01
Nd-147    -1.191E+01           90.6     1.080E+01    1.082E+01    2.507E+01
TL-210     5.961E-01          230.3     1.373E+00    1.373E+00    4.631E+00
Kr-85      0.000E+00         1.#INF     1.473E+02    1.473E+02    9.669E+02
-----------------------------------------------------------------------------
Total      1.344E+04

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:46:32 AMPage  1
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191242.An1             
                                                                                 
 Sample description                                             
      430266_Gamma_160-34268-A-15-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det8\8_Gamma_20191242.An1

 Acquisition information
        Start time:                 6/20/2019 10:14:51 AM
        Live time:               1800
        Real time:               1850
        Dead time:                  2.73 %
        Detector ID:                    8

 Detector system                                                
      Ge 8 SN/174                                                     
                                                                      

 Calibration
        Filename:                   8_Soil_TunaCan.Clb
      8_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:34:41 AM
             Zero offset:           0.052 keV
             Gain:                  0.250 keV/channel
             Quadratic:             5.282E-10 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 10:35:20 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.39 %
             Log(Eff):             -1.098764E-01 + (-4.958544E-01*Log(E) ) + 
                                    ( -2.572270E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.71 %
             Log(Eff):             -2.525301E+01 + ( 9.398253E+00*Log(E) ) + 
                                    ( -1.000034E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.55keV )
        Stop channel:            8000 (  1999.97keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:46:32 AMPage  2
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191242.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 10:13:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       8_2019-06-08_1510.PBC
                                                 6/8/2019 3:10:53 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   37 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.2067

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.43      559.  12.43   1.10  1.997E-02    46.54   4.250  3.645E+02 PB210 
    53.25      252.  26.04   1.17  2.482E-02
    59.54       86. 124.93   1.02  2.881E-02    59.54  35.900    PBC<MDA AM241 
    63.26      969.  11.05   0.92  3.092E-02    63.29   3.810  4.569E+02 TH234 
                                                64.28   9.700  1.765E+02 Sn126 
    74.75     1863.   4.30   1.03  3.615E-02
    77.10     3416.   2.47   1.04  3.699E-02
    79.24      333.  21.14   1.04  3.768E-02
    81.08      287.  22.04   1.04  3.823E-02    80.99  34.060  1.225E+01 BA133 
    83.84      622.  10.36   1.04  3.897E-02
    87.17     1100.   5.89   1.04  3.974E-02    86.49  13.100  1.178E+02 Np237 
                                                86.54  30.700  5.025E+01 EU155 
                                                86.94   9.040  1.703E+02 Sn126 
                                                87.57  37.500  4.092E+01 Sn126 
                                                88.04   3.790  4.039E+02 Cd109 
    89.85      487.  12.41   1.05  4.026E-02
    91.10       94. 239.99   1.05  4.048E-02    91.10  28.300    PBC<MDA Nd147 
    92.72     1576.   4.28   1.05  4.074E-02    92.59   5.584  3.851E+02 TH234 
                                                93.35   5.561  3.857E+02 AC228 
    97.51       95. 238.55   1.05  4.133E-02    97.50  30.000    PBC<MDA Gd153 
    99.50       95. 238.64   1.05  4.151E-02    99.50  15.000    PBC<MDA Np239 
   103.70       95. 238.65   1.06  4.178E-02   103.20  21.800    PBC<MDA Gd153 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:46:32 AMPage  3
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191242.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               103.70  24.000  5.286E+00 Np239 
   103.74       95. 238.30   1.06  4.176E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  5.284E+00 Np239 
   105.31       96. 237.32   1.06  4.185E-02   105.31  21.200    PBC<MDA EU155 
   122.06       10. 668.27   1.07  4.146E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.560E-01 CO57  
   123.10       57. 120.18   1.07  4.138E-02   123.10  40.790    PBC<MDA EU154 
   140.51       87. 131.60   1.08  3.945E-02   140.51  89.300    PBC<MDA Tc99m 
   144.00      220.  25.62   0.81  3.896E-02   143.79  10.960  2.864E+01 U235  
   162.66       31. 240.88   1.10  3.593E-02   162.66   6.220    PBC<MDA Ba140 
   163.92      162.  33.84   0.85  3.571E-02   163.38   5.080  4.835E+01 U235  
   176.60       35. 208.94   1.11  3.460E-02   176.60  17.000    PBC<MDA Cf251 
   186.09     2077.   4.78   1.22  3.324E-02   185.72  54.000  6.334E+01 U235  
   202.34       71.  47.30   1.13  3.117E-02
   205.44      139.  29.91   1.13  3.080E-02   205.33   5.010  5.001E+01 U235  
   210.85       11. 666.96   1.14  3.020E-02   210.85   2.990    PBC<MDA TH229 
   236.01      166.  23.41   1.16  2.768E-02   235.97  12.300  2.709E+01 TH227 
   238.67      462.   9.21   1.16  2.744E-02   238.63  43.300  2.162E+01 PB212 
   242.09     1695.   3.17   1.16  2.714E-02   242.00   7.430  4.670E+02 PB214 
   256.24       60. 139.53   1.17  2.596E-02   256.24   7.000    PBC<MDA TH227 
   259.13      118.  32.00   0.63  2.573E-02
   263.70       29. 287.41   1.18  2.539E-02   263.70   0.006    PBC<MDA Cd113m
   270.37      381.  15.81   1.50  2.489E-02
   277.44       28.  69.16   0.32  2.439E-02   277.28   6.310    PBC<MDA TL208 
   295.34     3665.   2.21   1.14  2.322E-02   295.09  19.300  4.539E+02 PB214 
                                               296.00  79.000  1.112E+02 TL210 
   333.48       58.  47.91   1.23  2.110E-02   333.44  15.510    PBC<MDA Cf249 
   336.62       19. 125.96   1.23  2.095E-02
   338.33      122.  22.50   1.23  2.087E-02   338.32  12.010  2.700E+01 AC228 
   345.83       51. 132.98   1.24  2.049E-02   345.83  15.070    PBC<MDA HF181 
   352.04     6288.   1.47   1.23  2.020E-02   351.93  37.600  4.597E+02 PB214 
   356.00       46. 259.28   1.25  2.002E-02   356.00  62.050    PBC<MDA BA133 
   383.84       15. 290.14   1.27  1.885E-02   383.84   8.940    PBC<MDA BA133 
   387.09       43. 102.48   1.27  1.869E-02   387.95  66.000    PBC<MDA Cf249 
   391.69       44. 102.06   1.27  1.855E-02   391.69  64.000    PBC<MDA SN113 
   433.94        6. 634.19   1.30  1.708E-02   433.94  90.480    PBC<MDA AG108M
   453.88       84.  45.99   1.32  1.647E-02   453.88  65.000    PBC<MDA PM146 
   463.37       40.  89.36   1.32  1.620E-02   463.37  10.470    PBC<MDA SB125 
   468.06       28. 122.59   1.33  1.606E-02   468.06  51.750    PBC<MDA Ir192 
   511.86      128.  24.14   2.61  1.494E-02   511.86  20.000  2.387E+01 RH106 
   569.70       32.  71.70   1.40  1.368E-02   569.32  15.380  8.391E+00 CS134 
                                               569.47   8.200  1.574E+01 PA234 
                                               569.70  97.740    PBC<MDA BI207 
   583.50      156.  16.32   0.97  1.341E-02   583.02  84.500  7.425E+00 TL208 
   599.14       24.  51.42   0.47  1.313E-02   600.50  17.860  5.619E+00 SB125 
   609.50     4615.   1.57   1.36  1.294E-02   609.31  46.090  4.298E+02 BI214 
                                               610.30   5.750  3.450E+03 RU103 
   636.97       27.  73.78   1.44  1.248E-02   636.97   7.170    PBC<MDA I131  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:46:32 AMPage  4
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191242.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   665.76      173.  17.43   1.70  1.203E-02
   702.63       30.  98.53   1.48  1.150E-02   702.63  97.900    PBC<MDA NB94  
   723.11        4. 580.70   1.50  1.123E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  2.437E-01 AG108M
                                               723.36  20.220  1.095E+00 EU154 
   726.92        8. 351.93   1.50  1.118E-02   727.17   7.550    PBC<MDA BI212 
   747.16        7. 383.34   1.51  1.093E-02   747.16  34.000    PBC<MDA PM146 
   756.73        7. 391.91   1.52  1.081E-02   756.73  54.460    PBC<MDA ZR95  
   766.49       19. 199.35   1.53  1.070E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  3.343E+02 PA234M
   768.57      502.   7.52   1.51  1.067E-02
   778.92       14. 182.58   1.53  1.055E-02   778.92  12.940    PBC<MDA EU152 
   785.42       36.  87.32   1.54  1.048E-02   785.42   1.280    PBC<MDA BI212 
   795.87       30.  80.36   1.54  1.036E-02   795.87  85.530    PBC<MDA CS134 
   799.60       11. 230.30   1.55  1.032E-02   799.60  98.960    PBC<MDA TL210 
   818.50        8. 371.86   1.56  1.012E-02   818.50 100.000    PBC<MDA Cs136 
   846.77       29.  86.45   1.58  9.836E-03   846.77  99.935    PBC<MDA Co56  
   873.23       24.  87.35   1.59  9.584E-03   873.23  12.270    PBC<MDA EU154 
   882.61       10. 316.17   1.60  9.480E-03   883.24   9.600    PBC<MDA PA234 
                                               884.68  72.680    PBC<MDA AG110M
   889.28       24. 123.01   1.60  9.438E-03   889.28  99.984    PBC<MDA Sc46  
   911.58      166.  16.31   1.50  9.247E-03   911.07  29.000  3.439E+01 AC228 
   967.93       32.  74.54   1.65  8.776E-03   968.97  17.460    PBC<MDA AC228 
   996.33        5. 509.99   1.67  8.571E-03   996.33  10.600    PBC<MDA EU154 
  1001.40      132.  16.43   1.02  8.534E-03  1001.00   0.837  9.988E+02 PA234M
  1004.77       24. 101.50   1.67  8.509E-03  1004.77  18.010    PBC<MDA EU154 
  1048.07       23.  73.91   1.70  8.209E-03  1048.07  80.000    PBC<MDA Cs136 
  1050.36       11. 161.28   1.70  8.193E-03  1050.36   1.560    PBC<MDA RH106 
  1063.66       14. 164.38   1.71  8.106E-03  1063.66  74.500    PBC<MDA BI207 
  1120.82     1025.   3.55   1.51  7.751E-03  1120.29  15.100  4.853E+02 BI214 
                                              1120.55  99.987  7.344E+01 Sc46  
                                              1121.30  34.900  2.105E+02 Ta182 
  1238.58      379.   7.22   1.54  7.113E-03  1238.28  66.070  4.483E+01 Co56  
  1291.60        2. 821.34   1.84  6.860E-03  1291.60  43.200    PBC<MDA FE59  
  1384.30       44.  51.08   1.88  6.460E-03  1384.30  24.290    PBC<MDA AG110M
  1408.80      182.  11.08   1.52  6.363E-03  1408.00  21.005  7.576E+01 EU152 
  1461.50      251.   8.32   1.92  6.165E-03  1460.83  10.670  2.121E+02 K40   
  1596.21       17. 113.98   1.99  5.706E-03  1596.21  95.400    PBC<MDA La140 
  1690.98       13. 108.79   2.03  5.425E-03  1690.98  47.790    PBC<MDA SB124 
  1730.28      164.   7.81   1.66  5.316E-03
  1765.28      757.   3.79   2.02  5.223E-03  1764.49  15.400  5.223E+02 BI214 
  1771.35        7. 545.30   2.07  5.208E-03  1771.35  15.480    PBC<MDA Co56  
  1836.06       20.  46.27   2.10  5.046E-03  1836.06  99.200  2.174E+00 Y88   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:46:32 AMPage  5
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191242.An1             
                                                                                 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   212.81    53.25      1213.       252. 1.014E+04   26.04   1.165  -        
   298.86    74.76      2286.      1854. 5.127E+04    4.32   1.034  -       D
   308.26    77.11      1873.      3350. 9.055E+04    2.51   1.036  -       D
   316.80    79.24      2575.       243. 6.443E+03   30.24   1.038  -      sD
   324.15    81.08      1881.       210. 5.494E+03   30.01   1.039  -      sD
   335.19    83.84      1682.       571. 1.466E+04   10.98   1.041  -       D
   359.25    89.85      1562.       492. 1.222E+04   12.22   1.046  -      sD
   809.73   202.42       591.        70. 2.243E+03   50.61   1.132  -      sD
   944.25   236.01       703.       170. 6.152E+03   23.32   1.157  -      sD
  1036.37   259.13       436.       118. 4.585E+03   32.00   0.630  -      s 
  1081.32   270.37       697.       381. 1.532E+04   15.81   1.496  -      s 
  1345.34   336.33       376.        42. 2.024E+03   66.47   1.231  -      sc
  2396.47   599.14        53.        24. 1.803E+03   51.42   0.466  -      s 
  2662.98   665.76       139.       173. 1.441E+04   17.43   1.697  -        
  3074.54   768.57        98.       438. 4.108E+04    5.75   1.527  -       D
  4954.36  1238.58        59.       379. 5.333E+04    7.22   1.536  -        
  5635.25  1408.80        39.       182. 2.866E+04   11.08   1.524  -        
  6921.22  1730.28         0.       164. 3.085E+04    7.81   1.657  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.51    46.43      1166.       559.     0.311    12.43   1.095 
 TH-227    200.36    50.14      5060.       -82.    -0.046    84.55   1.015s
 AM-241    237.95    59.54      5721.        86.     0.048   124.93   1.022s
 TH-234    252.96    63.29      1872.       983.     0.546     7.00   1.025D
 Sn-126    256.93    64.28      6245.        98.     0.054   114.70   1.026s
 BA-133    323.77    80.99     26864.       -94.    -0.052   247.37   1.039s
 Np-237    345.77    86.49     26770.         0.     0.000   245.93   1.043A
 EU-155    345.98    86.54     26676.       -94.    -0.052   245.50   1.043D
 Sn-126    347.57    86.94     25888.       115.     0.064    62.18   1.044D
 Sn-126    350.09    87.57     25567.       479.     0.266    14.74   1.044D
 Cd-109    351.97    88.04     25982.        94.     0.052   242.02   1.044A
 Nd-147    364.21    91.10     25661.        94.     0.052   239.99   1.047s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:46:32 AMPage  6
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191242.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-234    370.17    92.59      1792.      1538.     0.855     4.66   1.048D
 AC-228    373.21    93.35     25568.        95.     0.053   239.15   1.049s
 Gd-153    389.81    97.50     25599.        95.     0.053   238.55   1.052 
 Np-239    397.81    99.50     25694.        95.     0.053   238.64   1.053 
 Gd-153    412.62   103.20     25762.        95.     0.053   238.30   1.056s
 Np-239    414.62   103.70     25857.        95.     0.053   238.65   1.057s
 EU-155    421.07   105.31     25775.        96.     0.053   237.32   1.058s
 Np-239    424.34   106.13     26249.       -97.    -0.054   237.09   1.058s
 EU-152    486.94   121.78      2256.       -83.    -0.046    81.21   1.071 
 CO-57     488.06   122.06      2212.        10.     0.006   668.27   1.071 
 EU-154    492.22   123.10      2319.        57.     0.032   120.18   1.072s
 PA-234    525.00   131.29      7821.       -88.    -0.049   257.76   1.078s
 HF-181    531.92   133.02      7733.       -88.    -0.049   141.86   1.079s
 CE-144    533.98   133.54      7645.       -88.    -0.049   141.00   1.080s
 HF-181    545.02   136.30      7632.       -88.    -0.049   140.61   1.082s
 CO-57     545.72   136.47      7720.       -88.    -0.049   141.39   1.082 
 Tc-99m    561.86   140.51      6462.        87.     0.048   131.60   1.085 
 U-235     575.81   144.00       990.       220.     0.122    25.62   0.810s
 CE-141    581.59   145.44      7501.       -90.    -0.050   137.13   1.089 
 Ba-140    650.47   162.66      2833.        31.     0.017   240.88   1.102s
 U-235     655.53   163.92       908.       158.     0.088    34.77   0.853 
 CE-139    663.24   165.85      2760.       -22.    -0.013   330.91   1.104s
 Cf-251    706.23   176.60      1518.        35.     0.019   208.94   1.112 
 U-235     744.20   186.09      1587.      2050.     1.139     4.86   1.224 
 TH-229    773.87   193.51      1485.       -37.    -0.021   195.54   1.125s
 U-235     821.17   205.33       795.       139.     0.077    29.99   1.134D
 TH-229    843.24   210.85      1388.        11.     0.006   666.96   1.138s
 TH-227    943.73   235.97      5147.       -66.    -0.037   153.39   1.157 
 PB-212    954.37   238.63       670.       462.     0.257     9.19   1.159D
 PB-214    967.84   242.00       593.      1695.     0.942     3.17   1.162D
 EU-152    978.62   244.69      5080.       -68.    -0.038   149.10   1.164s
 TH-227   1024.81   256.24      3429.        60.     0.033   139.53   1.172s
 Cd-113m  1054.65   263.70      3489.        29.     0.016   287.41   1.178s
 TL-208   1108.99   277.28      1232.        19.     0.011   258.45   1.188s
 Hg-203   1116.66   279.20      1183.       -52.    -0.029    94.98   1.189s
 I-131    1137.05   284.30       828.       -24.    -0.013   235.63   1.193s
 PB-214   1181.22   295.34       623.      3665.     2.036     2.21   1.136 
 TL-210   1183.86   296.00      7284.       -55.    -0.030   221.33   1.202s
 PB-212   1199.98   300.03      7230.       -30.    -0.017   163.65   1.205 
 PA-231   1200.14   300.07      7200.         0.     0.000  1000.00   1.205 
 PA-233   1200.58   300.18      7200.         0.     0.000  1000.00   1.205 
 PA-231   1210.46   302.65      7200.         0.     0.000  1000.00   1.207s
 BA-133   1211.27   302.85      7200.         0.     0.000  1000.00   1.207s
 Ba-140   1219.26   304.85      7200.         0.     0.000  1000.00   1.208 
 BI-210M  1219.45   304.90      7200.         0.     0.000  1000.00   1.208 
 Ir-192   1233.62   308.44      7200.         0.     0.000  1000.00   1.211s
 CR-51    1280.20   320.08       667.       -49.    -0.027   105.02   1.219s
 La-140   1314.91   328.76      2834.       -54.    -0.030   139.03   1.226s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:46:32 AMPage  7
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191242.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cf-249   1333.63   333.44       363.        58.     0.032    47.91   1.229D
 AC-228   1353.15   338.32      2654.       -55.    -0.030   133.85   1.233 
 Cs-136   1362.15   340.57      2616.       -55.    -0.030   132.72   1.234s
 EU-152   1377.01   344.29      2672.       -56.    -0.031    89.32   1.237 
 HF-181   1383.19   345.83      2234.        51.     0.028   132.98   1.238 
 PB-214   1408.02   352.04       464.      6288.     3.493     1.47   1.226 
 BA-133   1423.87   356.00      7162.        46.     0.026   259.28   1.245s
 I-131    1457.81   364.48       504.       -49.    -0.027    91.12   1.252s
 BA-133   1535.24   383.84       974.        15.     0.008   290.14   1.266s
 Cf-249   1551.68   387.95       969.        43.     0.024   102.48   1.269s
 SN-113   1566.64   391.69      1001.        44.     0.025   102.06   1.271 
 SB-125   1711.39   427.88       448.       -11.    -0.006   377.94   1.297s
 AG-108M  1735.64   433.94       386.         6.     0.004   634.19   1.301s
 PM-146   1815.41   453.88       338.        84.     0.047    45.99   1.315s
 SB-125   1853.36   463.37       604.        40.     0.022    89.36   1.322s
 Ir-192   1872.14   468.06       595.        28.     0.016   122.59   1.325 
 BE-7     1910.28   477.60       979.       -44.    -0.024   102.41   1.332s
 HF-181   1927.89   482.00       870.       -21.    -0.012   196.87   1.335s
 La-140   1947.98   487.02      1100.       -46.    -0.025   103.38   1.339s
 RU-103   1988.12   497.05       325.       -41.    -0.023    92.18   1.346s
 RH-106   2047.36   511.86       416.       128.     0.071    24.14   2.606s
 Kr-85    2055.83   513.98       544.         0.     0.000  1000.00   1.357s
 Nd-147   2123.91   531.00       312.       -40.    -0.022    90.65   1.369s
 Ba-140   2148.95   537.26       282.       -30.    -0.017   152.24   1.373s
 CS-134   2277.20   569.32       290.       -13.    -0.007   187.32   1.395 
 PA-234   2277.80   569.47       303.         0.     0.000  1000.00   1.395s
 BI-207   2278.73   569.70       244.        32.     0.018    71.70   1.396 
 TL-208   2333.90   583.50       131.       152.     0.084    16.80   0.969s
 SB-125   2401.92   600.50      5486.       -32.    -0.018   329.52   1.416s
 SB-124   2410.85   602.73      5454.         0.     0.000  1000.00   1.418s
 CS-134   2418.76   604.71      5454.         0.     0.000  1000.00   1.419s
 BI-214   2437.93   609.50       138.      4615.     2.564     1.57   1.363 
 RU-103   2441.12   610.30      5454.         0.     0.000  1000.00   1.423s
 AG-108M  2457.05   614.28      5454.         0.     0.000  1000.00   1.426s
 PM-144   2472.18   618.06      5454.         0.     0.000  1000.00   1.428s
 RH-106   2487.60   621.92      5488.       -34.    -0.019   307.66   1.431s
 SB-125   2543.49   635.89       257.       -33.    -0.018    70.39   1.440s
 I-131    2547.83   636.97       178.        27.     0.015    73.78   1.441s
 AG-110M  2630.98   657.76       596.        -5.    -0.003   715.67   1.455 
 CS-137   2646.58   661.66       640.       -40.    -0.022    49.39   1.457s
 PM-144   2786.11   696.54       229.       -37.    -0.020    54.52   1.480s
 NB-94    2810.46   702.63       187.        30.     0.017    98.53   1.484 
 SB-124   2891.09   722.79       354.       -14.    -0.008   193.57   1.497s
 EU-154   2893.39   723.36       336.         4.     0.002   580.70   1.498s
 ZR-95    2896.74   724.20       322.       -38.    -0.021    69.53   1.498s
 BI-212   2908.63   727.17       423.         8.     0.005   351.93   1.500 
 PM-146   2942.83   735.72       177.        -8.    -0.005   340.75   1.506s
 PM-146   2988.59   747.16       164.         7.     0.004   383.34   1.513s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:46:32 AMPage  8
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191242.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 ZR-95    3026.87   756.73       154.         7.     0.004   391.91   1.519s
 AG-110M  3055.73   763.94       784.       -31.    -0.017   129.41   1.524s
 NB-95    3063.11   765.79       769.       -33.    -0.018    80.62   1.525s
 PA-234M  3065.60   766.41       702.        19.     0.011   199.35   1.526s
 EU-152   3115.64   778.92       135.        14.     0.008   182.58   1.534s
 BI-212   3141.64   785.42       210.        36.     0.020    87.32   1.538 
 CS-134   3183.44   795.87       283.        30.     0.017    80.36   1.544s
 TL-210   3198.36   799.60       313.        11.     0.006   230.30   1.547s
 CS-134   3207.77   801.95       404.       -34.    -0.019    84.16   1.548 
 CO-58    3243.06   810.78       560.       -41.    -0.023    83.57   1.554s
 La-140   3263.04   815.77       602.       -42.    -0.023    63.79   1.557s
 Cs-136   3273.97   818.50       475.         8.     0.005   371.86   1.559s
 MN-54    3339.36   834.85       196.       -23.    -0.013   130.80   1.569s
 Co-56    3387.05   846.77       131.        29.     0.016    86.45   1.577s
 TL-208   3442.23   860.56       183.        -8.    -0.004    99.45   1.585s
 NB-94    3484.36   871.10       177.        -9.    -0.005   304.43   1.592s
 EU-154   3492.89   873.23       213.        24.     0.014    87.35   1.593 
 PA-234   3522.10   880.53       443.       -35.    -0.020    86.43   1.598s
 PA-234   3532.94   883.24       458.        -7.    -0.004   421.91   1.599s
 AG-110M  3538.71   884.68       476.        10.     0.005   316.17   1.600s
 Sc-46    3557.10   889.28       431.        24.     0.013   123.01   1.603 
 Y-88     3592.14   898.04       187.       -10.    -0.006   296.01   1.608s
 AC-228   3646.29   911.58        85.       166.     0.092    16.31   1.498s
 AG-110M  3749.96   937.49       586.       -62.    -0.034    13.13   1.633s
 PA-234   3784.07   946.02       180.        -4.    -0.002   739.09   1.638s
 EU-152   3856.43   964.11       211.       -10.    -0.006   204.56   1.649s
 AC-228   3875.88   968.97       277.        32.     0.018    74.54   1.652s
 EU-154   3985.31   996.33       290.         5.     0.003   509.99   1.668 
 PA-234M  4003.99  1001.00        74.        95.     0.053    16.51   1.671D
 EU-154   4019.10  1004.77       284.        24.     0.013   101.50   1.673s
 Cs-136   4192.29  1048.07       133.        23.     0.013    73.91   1.698s
 RH-106   4201.45  1050.36       147.        11.     0.006   161.28   1.700s
 BI-207   4254.65  1063.66       100.        14.     0.008   164.38   1.708s
 Ga-68    4309.61  1077.40       145.       -24.    -0.013   112.18   1.716s
 FE-59    4397.02  1099.25       145.       -19.    -0.011   141.21   1.728s
 EU-152   4448.32  1112.07      1274.       -12.    -0.007   421.64   1.736s
 ZN-65    4462.20  1115.55      1262.         0.     0.000  1000.00   1.738 
 BI-214   4483.32  1120.82        63.      1023.     0.568     3.56   1.511 
 Sc-46    4482.22  1120.55      1262.         0.     0.000  1000.00   1.740 
 Ta-182   4485.22  1121.30      1270.       -10.    -0.006   480.88   1.741 
 CO-60    4692.97  1173.24       123.        -4.    -0.002   830.83   1.770s
 Ta-182   4756.23  1189.05       106.       -15.    -0.008   250.40   1.779 
 Ta-182   4885.67  1221.41       123.       -23.    -0.013   157.68   1.797 
 Co-56    4953.16  1238.28       526.       -29.    -0.016   111.65   1.806 
 NA-22    5098.16  1274.53       108.       -27.    -0.015    58.34   1.826s
 FE-59    5166.43  1291.60        81.         2.     0.001   821.34   1.835s
 TL-210   5252.05  1313.00       101.        -5.    -0.003   431.21   1.847s
 CO-60    5330.06  1332.50       126.       -18.    -0.010   116.32   1.857s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:46:32 AMPage  9
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191242.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M  5537.25  1384.30        91.        44.     0.025    51.08   1.884 
 EU-152   5632.07  1408.00       258.       -24.    -0.013    97.76   1.896 
 K-40     5846.07  1461.50        31.       251.     0.140     8.32   1.921s
 La-140   6384.93  1596.21        62.        17.     0.009   113.98   1.990s
 SB-124   6764.03  1690.98        34.        13.     0.007   108.79   2.034s
 BI-214   7061.24  1765.28        11.       756.     0.420     3.79   2.019 
 Co-56    7085.51  1771.35       766.         7.     0.004   545.30   2.070s
 Y-88     7344.36  1836.06        11.        20.     0.011    46.27   2.098s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -1.4599E+01                                      5.31E+01             
                           477.60-1.460E+01 ?(  4.963E+01 1.02E+02 1.05E+01 G  
 
NA-22    C  -2.1362E+00                                      9.50E+02             
                          1274.53-2.136E+00 ?(  4.090E+00 5.83E+01 9.99E+01 G  
 
K-40     N   2.1212E+02                                      4.66E+11             
                          1460.83 2.121E+02  (P 2.414E+01 8.32E+00 1.07E+01 G  
 
Sc-46    F   1.4255E+00                                      8.38E+01             
                           889.28 1.426E+00 ?(P 5.858E+00 1.23E+02 1.00E+02 G  
                          1120.55 0.000E+00 -   1.206E+01 1.00E+03 1.00E+02 G  
 
CR-51    F  -1.2463E+01                                      2.77E+01             
                           320.08-1.246E+01 &(  3.155E+01 1.05E+02 9.94E+00 G  
 
MN-54    C  -1.2839E+00                                      3.12E+02             
                           834.85-1.284E+00 ?(  3.793E+00 1.31E+02 1.00E+02 G  
 
FE-59    F  -2.3706E+00                                      4.45E+01             
                          1099.25-2.371E+00 ?(  7.339E+00 1.41E+02 5.65E+01 G  
                          1291.60 4.660E-01 & P 8.347E+00 8.21E+02 4.32E+01 G  
 
Co-56    C   1.6243E+00                                      7.73E+01             
                           846.77 1.624E+00 ?(P 3.167E+00 8.64E+01 9.99E+01 G  
                          1238.28-3.481E+00 +   1.295E+01 1.12E+02 6.61E+01 G  
                          1037.84 4.212E-01 % P 2.605E+01 2.77E+03 1.41E+01 G  
                          1771.35 4.960E+00 ?   9.078E+01 5.45E+02 1.55E+01  A 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:46:32 AMPage 10
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191242.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-57    C   1.5600E-01                                      2.72E+02             
                           122.06 1.560E-01 &(  3.474E+00 6.68E+02 8.56E+01 G  
                           136.47-1.146E+01 +   5.361E+01 1.41E+02 1.07E+01 G  
 
CO-58    C  -2.2330E+00                                      7.09E+01             
                           810.78-2.233E+00 &(  6.188E+00 8.36E+01 9.95E+01 G  
 
CO-60    F  -1.4722E+00                                      1.93E+03             
                          1332.50-1.472E+00 ?(P 4.573E+00 1.16E+02 1.00E+02 G  
                          1173.24-3.277E-01 + P 4.065E+00 8.31E+02 9.99E+01 G  
 
NB-94    I   1.4777E+00                                      7.41E+06             
                           702.63 1.478E+00  (P 3.278E+00 9.85E+01 9.79E+01 G  
                           871.10-5.405E-01 -   3.750E+00 3.04E+02 9.99E+01 G  
 
ZR-95    I   6.3721E-01                                      6.40E+01             
                           756.73 6.372E-01 ?(P 5.717E+00 3.92E+02 5.45E+01 G  
                           724.20-4.215E+00 +   9.692E+00 6.95E+01 4.42E+01 G  
 
NB-95    I  -1.7091E+00                                      6.40E+01             
                           765.79-1.709E+00 ?(P 6.862E+00 8.06E+01 9.98E+01 G  
 
RU-103   I  -1.6186E+00                                      3.93E+01             
                           497.05-1.619E+00 ?(  3.465E+00 9.22E+01 9.09E+01 G  
                           610.30 0.000E+00 +   2.593E+02 1.00E+03 5.75E+00 GA 
 
RH-106   I  -6.5645E+00                                      3.74E+02             
                           621.92-1.499E+01 ?(  1.529E+02 3.08E+02 9.93E+00 G  
                          1050.36 4.709E+01 ?(P 2.575E+02 1.61E+02 1.56E+00 G  
                           511.86 2.387E+01 *   1.817E+01 2.41E+01 2.00E+01 GA 
 
AG-108M  C   2.2767E-01                                      1.53E+05             
                           433.94 2.277E-01 ?(  3.387E+00 6.34E+02 9.05E+01 G  
                           722.94 5.193E-08 %   4.827E+00 2.73E+09 9.08E+01 G  
                           614.28 0.000E+00 -   1.668E+01 1.00E+03 8.98E+01 G  
 
AG-110M  F   4.5243E+00                                      2.50E+02             
                           884.68 7.909E-01 &(P 8.415E+00 3.16E+02 7.27E+01 G  
                           657.76-2.335E-01 +   5.627E+00 7.16E+02 9.46E+01 G  
                           937.49-1.112E+01 + P 2.069E+01 1.31E+01 3.44E+01 G  
                          1384.30 1.570E+01  (  1.667E+01 5.11E+01 2.43E+01 G  
                           763.94-7.184E+00 &   3.096E+01 1.29E+02 2.23E+01 G  
 
SN-113   F   2.0746E+00                                      1.15E+02             
                           391.69 2.075E+00 &(P 7.028E+00 1.02E+02 6.40E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:46:32 AMPage 11
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191242.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SB-124   F   9.1158E-01                                      6.02E+01             
                           602.73 0.000E+00 ?(  1.502E+01 1.00E+03 9.83E+01 G  
                          1690.98 2.786E+00 ?(  6.404E+00 1.09E+02 4.78E+01 G  
                           722.79-6.349E+00 +   4.135E+01 1.94E+02 1.08E+01 G  
 
SB-125   I   2.5016E+00                                      1.01E+03             
                           427.88-1.195E+00  (  1.101E+01 3.78E+02 2.96E+01 G  
                           600.50-7.559E+00 &   8.260E+01 3.30E+02 1.79E+01 G  
                           635.89-1.306E+01 &   3.041E+01 7.04E+01 1.13E+01 G  
                           463.37 1.295E+01 &(  3.842E+01 8.94E+01 1.05E+01 G  
 
I-131    I  -2.2602E-01                                      8.02E+00             
                           364.48-1.690E+00 ?(  3.714E+00 9.11E+01 8.17E+01 G  
                           284.30-9.075E+00 +   5.173E+01 2.36E+02 6.14E+00 G  
                           636.97 1.646E+01 ?(P 4.028E+01 7.38E+01 7.17E+00 G  
 
Gd-153   F   4.9124E+00                                      2.42E+02             
                            97.50 4.254E+00 &(  3.353E+01 2.39E+02 3.00E+01 G  
                           103.20 5.818E+00 &(  4.581E+01 2.38E+02 2.18E+01 G  
 
Ga-68    C  -5.9878E+01                                      4.71E-02             
                          1077.40-5.988E+01 &(  1.468E+02 1.12E+02 3.30E+00 G  
 
Tc-99m   I   1.4126E+00                                      2.51E-01             
                           140.51 1.413E+00 ?(  6.149E+00 1.32E+02 8.93E+01 G  
 
BA-133   F   2.0672E+00                                      3.85E+03             
                           356.00 2.067E+00 &(  1.775E+01 2.59E+02 6.20E+01 G  
                           302.85 0.000E+00 -   5.300E+01 1.00E+03 1.83E+01 G  
                           383.84 5.032E+00 ?   4.882E+01 2.90E+02 8.94E+00 GA 
                            80.99-4.004E+00 +   3.272E+01 2.47E+02 3.41E+01 GA 
 
CS-134   I   1.9038E+00                                      7.54E+02             
                           795.87 1.904E+00 ?(  5.081E+00 8.04E+01 8.55E+01 G  
                           604.71 0.000E+00 -   1.515E+01 1.00E+03 9.76E+01 G  
                           569.32-3.430E+00 +   2.166E+01 1.87E+02 1.54E+01 G  
                           801.95-2.140E+01 &   5.980E+01 8.42E+01 8.69E+00 G  
                           563.24-7.216E-01 % P 3.502E+01 3.02E+03 8.35E+00 G  
 
CS-137   I  -2.1745E+00                                      1.10E+04             
                           661.66-2.174E+00 ?(P 6.503E+00 4.94E+01 8.52E+01 G  
 
CE-139   F  -4.3110E-01                                      1.38E+02             
                           165.85-4.311E-01 &(  4.743E+00 3.31E+02 7.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:46:32 AMPage 12
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191242.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ba-140   I  -2.1754E+00                                      1.28E+01             
                           537.26-4.717E+00 ?(P 1.284E+01 1.52E+02 2.44E+01 G  
                           162.66 7.790E+00 ?(  6.233E+01 2.41E+02 6.22E+00 G  
                           304.85 0.000E+00 +   2.276E+02 1.00E+03 4.29E+00 G  
 
La-140   I   1.6979E+00                                      1.28E+01             
                          1596.21 1.698E+00 &(P 4.033E+00 1.14E+02 9.54E+01 G  
                           487.02-3.598E+00 +   1.234E+01 1.03E+02 4.55E+01 G  
                           328.76-6.980E+00 +   3.217E+01 1.39E+02 2.03E+01 G  
                           815.77-9.775E+00 + P 2.752E+01 6.38E+01 2.33E+01 G  
 
CE-141   I  -2.6651E+00                                      3.25E+01             
                           145.44-2.665E+00  (  1.209E+01 1.37E+02 4.82E+01 G  
 
CE-144   I  -1.0919E+01                                      2.85E+02             
                           133.54-1.092E+01 ?(  5.092E+01 1.41E+02 1.11E+01 G  
 
PM-144   C  -1.7726E+00                                      3.63E+02             
                           696.54-1.773E+00 ?(P 3.549E+00 5.45E+01 9.90E+01 G  
                           618.06 0.000E+00 +   1.520E+01 1.00E+03 9.91E+01 G  
 
EU-152   F  -3.9123E+00                                      4.94E+03             
                           121.78-3.912E+00 ?(  1.050E+01 8.12E+01 2.86E+01 G  
                           344.29-5.695E+00 + P 2.483E+01 8.93E+01 2.65E+01 G  
                          1112.07-6.262E+00 +   8.821E+01 4.22E+02 1.36E+01 G  
                           778.92 5.561E+00 +   2.316E+01 1.83E+02 1.29E+01 G  
                           964.11-4.388E+00 +   3.040E+01 2.05E+02 1.46E+01 G  
                           244.69-1.847E+01 &   9.119E+01 1.49E+02 7.58E+00 G  
                          1408.00-9.877E+00 +   3.223E+01 9.78E+01 2.10E+01 GA 
 
EU-154   I   4.1903E+00                                      3.14E+03             
                           123.10 1.877E+00 ?(  7.476E+00 1.20E+02 4.08E+01 G  
                          1274.54 2.275E-01 %   1.286E+01 1.64E+03 3.52E+01 G  
                           723.36 1.095E+00 ?(  2.156E+01 5.81E+02 2.02E+01 G  
                           873.23 1.149E+01  (P 3.344E+01 8.74E+01 1.23E+01 G  
                          1004.77 8.693E+00 ?(  2.946E+01 1.02E+02 1.80E+01 G  
                           996.33 2.901E+00  (  5.021E+01 5.10E+02 1.06E+01 G  
 
EU-155   I   5.9966E+00                                      1.81E+03             
                           105.31 5.997E+00 &(P 4.702E+01 2.37E+02 2.12E+01 G  
                            86.54-4.303E+00 &   3.490E+01 2.45E+02 3.07E+01 G  
 
HF-181   F   6.4406E-01                                      4.24E+01             
                           482.00-9.378E-01 &(  6.166E+00 1.97E+02 8.05E+01 G  
                           133.02-2.791E+00 +   1.310E+01 1.42E+02 4.33E+01 G  
                           345.83 9.094E+00 &(P 4.011E+01 1.33E+02 1.51E+01 G  
                           136.30-2.092E+01 &   9.727E+01 1.41E+02 5.85E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:46:32 AMPage 13
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191242.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ta-182   F  -2.1573E+00                                      1.14E+02             
                          1121.30-2.157E+00  (  3.467E+01 4.81E+02 3.49E+01 G  
                          1221.41-6.620E+00 + P 1.556E+01 1.58E+02 2.70E+01 G  
                          1189.05-6.786E+00 + P 2.355E+01 2.50E+02 1.62E+01 G  
 
Hg-203   F  -1.4746E+00                                      4.66E+01             
                           279.20-1.475E+00 ?(P 4.580E+00 9.50E+01 8.15E+01 G  
 
TL-208   N   7.3925E+00                                      6.98E+02             
                           583.02 7.425E+00  (P 2.749E+00 1.68E+01 8.45E+01 G  
                           277.28 6.955E+00 ?(P 5.998E+01 2.58E+02 6.31E+00 G  
                           860.56-3.582E+00 & P 3.029E+01 9.95E+01 1.24E+01 G  
 
PM-146   C   4.3590E+00                                      2.02E+03             
                           453.88 4.359E+00 *(  4.586E+00 4.60E+01 6.50E+01 G  
                           747.16 1.064E+00 - P 9.327E+00 3.83E+02 3.40E+01 G  
                           735.72-1.859E+00 -   1.445E+01 3.41E+02 2.25E+01 G  
 
Y-88     F   2.1740E+00                                      1.07E+02             
                          1836.06 2.174E+00 ?(P 2.048E+00 4.63E+01 9.92E+01 G  
                           898.04-6.377E-01 - P 4.209E+00 2.96E+02 9.37E+01 G  
 
Cd-113m      1.0623E+04                                      5.33E+03             
                           263.70 1.062E+04 ?(  1.014E+05 2.87E+02 6.00E-03   K
 
Cd-109   F   3.4618E+01                                      4.53E+02             
                                                            Derived Ave Activity  
                            88.04 3.462E+01 }(  2.768E+02 2.42E+02 3.79E+00 G  
 
Cf-251   T   3.3059E+00                                      3.28E+05             
                           176.60 3.306E+00 ?(  1.741E+01 2.09E+02 1.70E+01 G  
                           227.00-1.855E+00 &   4.998E+01 1.11E+03 6.30E+00 GA 
 
Cf-249   T   3.4713E+00                                      1.28E+05             
                           387.95 1.956E+00 &(  6.654E+00 1.02E+02 6.60E+01 G  
                           333.44 9.920E+00  (  1.553E+01 4.79E+01 1.55E+01 G  
 
Sn-126       1.7806E+01                                      3.65E+07             
                            87.57 1.781E+01 }   2.782E+01 1.47E+01 3.75E+01 GA 
                            64.28 1.781E+01 ?(  6.753E+01 1.15E+02 9.70E+00 G  
                            86.94 1.781E+01 }   1.165E+02 6.22E+01 9.04E+00 GA 
 
PB-210   N   3.6446E+02                                      8.14E+03             
                            46.54 3.645E+02  (P 1.055E+02 1.24E+01 4.25E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:46:32 AMPage 14
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191242.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   2.1595E+01                                      6.98E+02             
                           238.63 2.160E+01  (P 5.767E+00 9.19E+00 4.33E+01 G  
                           300.03-2.250E+01 - P 2.946E+02 1.64E+02 3.28E+00 GA 
 
PB-214   N   4.5778E+02                                      5.84E+05             
                           351.93 4.597E+02  (  7.536E+00 1.47E+00 3.76E+01 G  
                           295.09 4.539E+02  (  1.475E+01 2.21E+00 1.93E+01 G  
                           242.00 4.670E+02     3.199E+01 3.17E+00 7.43E+00 GA 
 
BI-207   C   1.2898E+00                                      1.18E+04             
                          1063.66 1.249E+00 ?(P 4.545E+00 1.64E+02 7.45E+01 G  
                           569.70 1.321E+00  (P 3.136E+00 7.17E+01 9.77E+01 G  
 
BI-212   N   5.4656E+00                                      6.98E+02             
                           727.17 5.466E+00 &(  6.486E+01 3.52E+02 7.55E+00 G  
                           785.42 1.486E+02     2.909E+02 8.73E+01 1.28E+00 GA 
 
U-235    N   3.8450E+01                                      2.57E+11             
                           143.79 2.864E+01  (P 1.941E+01 2.56E+01 1.10E+01 G  
                           205.33 4.988E+01  (P 4.825E+01 3.00E+01 5.01E+00 G  
                           163.38 4.835E+01  (P 4.371E+01 3.48E+01 5.08E+00 G  
                           185.72 6.334E+01   P 5.820E+00 4.86E+00 5.40E+01 GA 
 
BI-214   N   4.2976E+02                                      5.84E+05             
                           609.31 4.298E+02  (P 5.349E+00 1.57E+00 4.61E+01 G  
                          1120.29 4.853E+02 + P 1.888E+01 3.56E+00 1.51E+01 G  
                          1764.49 5.223E+02 + P 1.230E+01 3.79E+00 1.54E+01 G  
 
BI-210M  T  -1.7703E-02                                      1.10E+09             
                           265.83-1.770E-02 &(P 1.229E+01 2.07E+04 5.00E+01 G  
                           304.90 0.000E+00 +   3.488E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   3.4391E+01                                      2.10E+03             
                           911.07 3.439E+01 @(  9.462E+00 1.63E+01 2.90E+01 G  
                           968.97 1.178E+01 &   2.909E+01 7.45E+01 1.75E+01 G  
                           338.32-1.214E+01 -   5.386E+01 1.34E+02 1.20E+01 G  
                            93.35 2.316E+01 &   1.830E+02 2.39E+02 5.56E+00 XA 
 
TH-227   N   1.8223E+01                                      7.95E+03             
                           256.24 1.822E+01 *(P 8.425E+01 1.40E+02 7.00E+00 G  
                           235.97-1.083E+01 +   5.499E+01 1.53E+02 1.23E+01 G  
                            50.14-2.520E+01 + P 1.024E+02 8.45E+01 8.00E+00 G  
 
TH-229   N  -5.8964E+00                                      2.68E+06             
                           193.51-1.448E+01  (  7.134E+01 1.96E+02 4.40E+00 G  
                           210.85 6.735E+00 &(P 1.085E+02 6.67E+02 2.99E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:46:32 AMPage 15
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191242.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-234   N   3.7586E+02                                      1.63E+12             
                            92.59 3.759E+02  (P 4.887E+01 4.66E+00 5.58E+00 G  
                            63.29 4.632E+02 + P 9.632E+01 7.00E+00 3.81E+00 G  
 
PA-233   C  -2.3885E-02                                      7.82E+08             
                           312.01-2.389E-02 &(P 2.763E+01 1.45E+04 3.60E+01 G  
                           300.18 0.000E+00 +   1.556E+02 1.00E+03 6.20E+00 G  
 
PA-234   N  -6.7015E+00                                      1.63E+12             
                           131.29-6.702E+00 ?(P 3.153E+01 2.58E+02 1.80E+01 G  
                           946.02-1.852E+00 +   3.019E+01 7.39E+02 1.34E+01 G  
                           569.47 0.000E+00 +   4.150E+01 1.00E+03 8.20E+00 G  
                           883.24-4.393E+00 +   6.248E+01 4.22E+02 9.60E+00 G  
                           880.53-3.418E+01 &   9.809E+01 8.64E+01 6.00E+00 GA 
 
PA-234M  N   7.3592E+02                                      1.63E+12             
                          1001.00 7.359E+02  (P 3.335E+02 1.65E+01 8.37E-01 G  
                           766.41 3.343E+02 -   2.229E+03 1.99E+02 2.94E-01 G  
 
AM-241   T   4.6167E+00                                      1.58E+05             
                            59.54 4.617E+00 ?(P 1.908E+01 1.25E+02 3.59E+01 G  
 
Ir-192   F   7.5640E-01                                      7.40E+01             
                           316.49 7.520E-02 &(  8.217E+00 3.28E+03 8.70E+01 G  
                           468.06 1.902E+00 &(  7.774E+00 1.23E+02 5.18E+01 G  
                           308.44 0.000E+00 &   3.104E+01 1.00E+03 3.18E+01 G  
 
Cs-136   F   1.1187E+00                                      1.30E+01             
                           818.50 4.570E-01 ?(  5.724E+00 3.72E+02 1.00E+02 G  
                          1048.07 1.946E+00 ?(  4.776E+00 7.39E+01 8.00E+01 G  
                           340.57-3.129E+00 +   1.377E+01 1.33E+02 4.69E+01 G  
 
Np-239   T  -5.6560E+00                                      2.36E+00             
                           103.70 5.286E+00 ?   4.168E+01 2.39E+02 2.40E+01 X  
                           106.13-5.656E+00 &(  4.430E+01 2.37E+02 2.27E+01 G  
                            99.50 8.486E+00 &   6.691E+01 2.39E+02 1.50E+01 X  
 
Nd-147      -1.1909E+01                                      1.11E+01             
                           531.00-1.191E+01 &(  2.507E+01 9.06E+01 1.30E+01 G  
                            91.10 4.582E+00 +   3.634E+01 2.40E+02 2.83E+01 G  
 
TL-210   N   5.9605E-01                                      5.84E+05             
                           799.60 5.961E-01 ?(  4.631E+00 2.30E+02 9.90E+01 G  
                           296.00-1.657E+00 +   1.215E+01 2.21E+02 7.90E+01 G  
                          1313.00-2.086E+00 +   1.941E+01 4.31E+02 2.10E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:46:32 AMPage 16
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191242.An1             
                                                                                 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14      5060.       -82.    -0.046    84.55  -2.520E+01  P
 AM-241      59.54      5721.        86.     0.048   124.93   4.617E+00  P
 BA-133      80.99     26864.       -94.    -0.052   247.37  -4.004E+00   
 EU-155      86.54     26676.       -94.    -0.052   245.50  -4.303E+00   
 Nd-147      91.10     25661.        94.     0.052   239.99   4.582E+00   
 Np-239      99.50     25694.        95.     0.053   238.64   8.486E+00   
 Np-239     103.70     25857.        95.     0.053   238.65   5.286E+00   
 EU-155     105.31     25775.        96.     0.053   237.32   5.997E+00  P
 Np-239     106.13     26249.       -97.    -0.054   237.09  -5.656E+00   
 EU-152     121.78      2256.       -83.    -0.046    81.21  -3.912E+00   
 PA-234     131.29      7821.       -88.    -0.049   257.76  -6.702E+00  P
 HF-181     133.02      7733.       -88.    -0.049   141.86  -2.791E+00   
 CE-144     133.54      7645.       -88.    -0.049   141.00  -1.092E+01   
 HF-181     136.30      7632.       -88.    -0.049   140.61  -2.092E+01   
 Tc-99m     140.51      6462.        87.     0.048   131.60   1.413E+00   
 CE-141     145.44      7501.       -90.    -0.050   137.13  -2.665E+00   
 Ba-140     162.66      2833.        31.     0.017   240.88   7.790E+00   
 CE-139     165.85      2760.       -22.    -0.013   330.91  -4.311E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:46:32 AMPage 17
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191242.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cf-251     176.60      1518.        35.     0.019   208.94   3.306E+00   
 TH-229     193.51      1485.       -37.    -0.021   195.54  -1.448E+01   
 TH-229     210.85      1388.        11.     0.006   666.96   6.735E+00  P
 TH-227     235.97      5147.       -66.    -0.037   153.39  -1.083E+01   
 EU-152     244.69      5080.       -68.    -0.038   149.10  -1.847E+01   
 TH-227     256.24      3429.        60.     0.033   139.53   1.822E+01  P
 Cd-113m    263.70      3489.        29.     0.016   287.41   1.062E+04   
 Hg-203     279.20      1183.       -52.    -0.029    94.98  -1.475E+00  P
 I-131      284.30       828.       -24.    -0.013   235.63  -9.075E+00   
 TL-210     296.00      7284.       -55.    -0.030   221.33  -1.657E+00   
 CR-51      320.08       667.       -49.    -0.027   105.02  -1.246E+01   
 La-140     328.76      2834.       -54.    -0.030   139.03  -6.980E+00   
 Cs-136     340.57      2616.       -55.    -0.030   132.72  -3.129E+00   
 EU-152     344.29      2672.       -56.    -0.031    89.32  -5.695E+00  P
 HF-181     345.83      2234.        51.     0.028   132.98   9.094E+00  P
 BA-133     356.00      7162.        46.     0.026   259.28   2.067E+00   
 I-131      364.48       504.       -49.    -0.027    91.12  -1.690E+00   
 BA-133     383.84       974.        15.     0.008   290.14   5.032E+00   
 SN-113     391.69      1001.        44.     0.025   102.06   2.075E+00  P
 SB-125     427.88       448.       -11.    -0.006   377.94  -1.195E+00   
 AG-108M    433.94       386.         6.     0.004   634.19   2.277E-01   
 PM-146     453.88       338.        84.     0.047    45.99   4.359E+00   
 SB-125     463.37       604.        40.     0.022    89.36   1.295E+01   
 Ir-192     468.06       595.        28.     0.016   122.59   1.902E+00   
 BE-7       477.60       979.       -44.    -0.024   102.41  -1.460E+01   
 HF-181     482.00       870.       -21.    -0.012   196.87  -9.378E-01   
 La-140     487.02      1100.       -46.    -0.025   103.38  -3.598E+00   
 RU-103     497.05       325.       -41.    -0.023    92.18  -1.619E+00   
 RH-106     511.86       416.       128.     0.071    24.14   2.387E+01   
 Nd-147     531.00       312.       -40.    -0.022    90.65  -1.191E+01   
 Ba-140     537.26       282.       -30.    -0.017   152.24  -4.717E+00  P
 CS-134     569.32       290.       -13.    -0.007   187.32  -3.430E+00   
 BI-207     569.70       244.        32.     0.018    71.70   1.321E+00  P
 SB-125     600.50      5486.       -32.    -0.018   329.52  -7.559E+00   
 RH-106     621.92      5488.       -34.    -0.019   307.66  -1.499E+01   
 SB-125     635.89       257.       -33.    -0.018    70.39  -1.306E+01   
 I-131      636.97       178.        27.     0.015    73.78   1.646E+01  P
 CS-137     661.66       640.       -40.    -0.022    49.39  -2.174E+00  P
 PM-144     696.54       229.       -37.    -0.020    54.52  -1.773E+00  P
 NB-94      702.63       187.        30.     0.017    98.53   1.478E+00  P
 SB-124     722.79       354.       -14.    -0.008   193.57  -6.349E+00   
 ZR-95      724.20       322.       -38.    -0.021    69.53  -4.215E+00   
 PM-146     735.72       177.        -8.    -0.005   340.75  -1.859E+00   
 PM-146     747.16       164.         7.     0.004   383.34   1.064E+00  P
 ZR-95      756.73       154.         7.     0.004   391.91   6.372E-01  P
 NB-95      765.79       769.       -33.    -0.018    80.62  -1.709E+00  P
 EU-152     778.92       135.        14.     0.008   182.58   5.561E+00   
 CS-134     795.87       283.        30.     0.017    80.36   1.904E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:46:32 AMPage 18
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191242.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-210     799.60       313.        11.     0.006   230.30   5.961E-01   
 CS-134     801.95       404.       -34.    -0.019    84.16  -2.140E+01   
 CO-58      810.78       560.       -41.    -0.023    83.57  -2.233E+00   
 La-140     815.77       602.       -42.    -0.023    63.79  -9.775E+00  P
 Cs-136     818.50       475.         8.     0.005   371.86   4.570E-01   
 MN-54      834.85       196.       -23.    -0.013   130.80  -1.284E+00   
 Co-56      846.77       131.        29.     0.016    86.45   1.624E+00  P
 NB-94      871.10       177.        -9.    -0.005   304.43  -5.405E-01   
 PA-234     880.53       443.       -35.    -0.020    86.43  -3.418E+01   
 PA-234     883.24       458.        -7.    -0.004   421.91  -4.393E+00   
 Sc-46      889.28       431.        24.     0.013   123.01   1.426E+00  P
 PA-234     946.02       180.        -4.    -0.002   739.09  -1.852E+00   
 EU-152     964.11       211.       -10.    -0.006   204.56  -4.388E+00   
 Cs-136    1048.07       133.        23.     0.013    73.91   1.946E+00   
 RH-106    1050.36       147.        11.     0.006   161.28   4.709E+01  P
 BI-207    1063.66       100.        14.     0.008   164.38   1.249E+00  P
 Ga-68     1077.40       145.       -24.    -0.013   112.18  -5.988E+01   
 FE-59     1099.25       145.       -19.    -0.011   141.21  -2.371E+00   
 EU-152    1112.07      1274.       -12.    -0.007   421.64  -6.262E+00   
 Ta-182    1121.30      1270.       -10.    -0.006   480.88  -2.157E+00   
 CO-60     1173.24       123.        -4.    -0.002   830.83  -3.277E-01  P
 Ta-182    1189.05       106.       -15.    -0.008   250.40  -6.786E+00  P
 Ta-182    1221.41       123.       -23.    -0.013   157.68  -6.620E+00  P
 Co-56     1238.28       526.       -29.    -0.016   111.65  -3.481E+00   
 NA-22     1274.53       108.       -27.    -0.015    58.34  -2.136E+00   
 FE-59     1291.60        81.         2.     0.001   821.34   4.660E-01  P
 TL-210    1313.00       101.        -5.    -0.003   431.21  -2.086E+00   
 CO-60     1332.50       126.       -18.    -0.010   116.32  -1.472E+00  P
 EU-152    1408.00       258.       -24.    -0.013    97.76  -9.877E+00   
 La-140    1596.21        62.        17.     0.009   113.98   1.698E+00  P
 SB-124    1690.98        34.        13.     0.007   108.79   2.786E+00   
 Co-56     1771.35       766.         7.     0.004   545.30   4.960E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -1.4598E+01   -1.4599E+01    1.024E+02%                4.96E+01
 NA-22  #A   -2.1361E+00   -2.1362E+00    5.834E+01%                4.09E+00
 K-40   #     2.1212E+02    2.1212E+02    8.323E+00%                2.41E+01
 Sc-46  #A    1.4255E+00    1.4255E+00    1.230E+02%                5.86E+00
 CR-51  #A   -1.2462E+01   -1.2463E+01    1.050E+02%                3.16E+01
 MN-54  #A   -1.2839E+00   -1.2839E+00    1.308E+02%                3.79E+00
 FE-59  #A   -2.3706E+00   -2.3706E+00    1.412E+02%                7.34E+00
 Co-56  #A    1.6243E+00    1.6243E+00    8.645E+01%                3.17E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:46:32 AMPage 19
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191242.An1             
                                                                                 
 CO-57  #A    1.5600E-01    1.5600E-01    6.683E+02%                3.47E+00
 CO-58  #A   -2.2330E+00   -2.2330E+00    8.357E+01%                6.19E+00
 CO-60  #A   -1.4722E+00   -1.4722E+00    1.163E+02%                4.57E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.37E+01
 NB-94  #A    1.4777E+00    1.4777E+00    9.853E+01%                3.28E+00
 ZR-95  #A    6.3720E-01    6.3721E-01    3.919E+02%                5.72E+00
 NB-95  #A   -1.7091E+00   -1.7091E+00    8.062E+01%                6.86E+00
 RU-103 #A   -1.6185E+00   -1.6186E+00    9.218E+01%                3.46E+00
 RH-106 #A   -6.5644E+00   -6.5645E+00    1.613E+02%                1.53E+02
 AG-108M#A    2.2767E-01    2.2767E-01    6.342E+02%                3.39E+00
 AG-110M A    4.5243E+00    4.5243E+00    5.108E+01%                8.42E+00
 SN-113 #A    2.0746E+00    2.0746E+00    1.021E+02%                7.03E+00
 SB-124 #A    9.1157E-01    9.1158E-01    1.088E+02%                1.50E+01
 SB-125 #A    2.5016E+00    2.5016E+00    8.936E+01%                1.10E+01
 I-131  #A   -2.2599E-01   -2.2602E-01    5.862E+01%                3.71E+00
 Gd-153 #A    4.9123E+00    4.9124E+00    1.686E+02%                3.35E+01
 Ga-68  #A   -5.8757E+01   -5.9878E+01    1.122E+02%                1.47E+02
 Tc-99m #A    1.4076E+00    1.4126E+00    1.316E+02%                6.15E+00
 BA-133 #A    2.0672E+00    2.0672E+00    2.593E+02%                1.78E+01
 CS-134 #A    1.9038E+00    1.9038E+00    8.036E+01%                5.08E+00
 CS-137 #A   -2.1745E+00   -2.1745E+00    4.939E+01%                6.50E+00
 CE-139 #A   -4.3109E-01   -4.3110E-01    3.309E+02%                4.74E+00
 Ba-140 #A   -2.1752E+00   -2.1754E+00    1.425E+02%                1.28E+01
 La-140 #A    1.6978E+00    1.6979E+00    1.140E+02%                4.03E+00
 CE-141 #A   -2.6651E+00   -2.6651E+00    1.371E+02%                1.21E+01
 CE-144 #A   -1.0919E+01   -1.0919E+01    1.410E+02%                5.09E+01
 PM-144 #A   -1.7726E+00   -1.7726E+00    5.452E+01%                3.55E+00
 EU-152 #A   -3.9123E+00   -3.9123E+00    8.121E+01%                1.05E+01
 EU-154  A    4.1903E+00    4.1903E+00    8.735E+01%                7.48E+00
 EU-155 #A    5.9966E+00    5.9966E+00    2.373E+02%                4.70E+01
 HF-181 #A    6.4404E-01    6.4406E-01    1.188E+02%                6.17E+00
 Ta-182 #A   -2.1573E+00   -2.1573E+00    4.809E+02%                3.47E+01
 Hg-203 #A   -1.4746E+00   -1.4746E+00    9.498E+01%                4.58E+00
 TL-208       7.3925E+00    7.3925E+00    1.680E+01%                2.75E+00
 PM-146 #A    4.3590E+00    4.3590E+00    4.599E+01%                4.59E+00
 Y-88   #     2.1740E+00    2.1740E+00    4.627E+01%                2.05E+00
 Cd-113m#A    1.0623E+04    1.0623E+04    2.874E+02%                1.01E+05
 Cd-109 #A    3.4618E+01    3.4618E+01    2.420E+02%                2.77E+02
 Cf-251 #A    3.3059E+00    3.3059E+00    2.089E+02%                1.74E+01
 Cf-249 #A    3.4713E+00    3.4713E+00    4.791E+01%                6.65E+00
 Sn-126 #A    1.7806E+01    1.7806E+01    1.147E+02%                6.75E+01
 PB-210       3.6446E+02    3.6446E+02    1.243E+01%                1.05E+02
 PB-212       2.1595E+01    2.1595E+01    9.194E+00%                5.77E+00
 PB-214       4.5778E+02    4.5778E+02    1.328E+00%                7.54E+00
 BI-207 #A    1.2898E+00    1.2898E+00    7.170E+01%                4.55E+00
 BI-212  A    5.4656E+00    5.4656E+00    3.519E+02%                6.49E+01
 U-235        3.8450E+01    3.8450E+01    1.753E+01%                1.94E+01
 BI-214       4.2976E+02    4.2976E+02    1.573E+00%                5.35E+00
 BI-210M#A   -1.7703E-02   -1.7703E-02    2.070E+04%                1.23E+01
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:46:32 AMPage 20
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191242.An1             
                                                                                 
 AC-228 #     3.4391E+01    3.4391E+01    1.631E+01%                9.46E+00
 TH-227 #A    1.8223E+01    1.8223E+01    1.395E+02%                8.43E+01
 TH-229 #A   -5.8964E+00   -5.8964E+00    1.955E+02%                7.13E+01
 TH-234       3.7586E+02    3.7586E+02    4.655E+00%                4.89E+01
 PA-231 #A    0.0000E+00    0.0000E+00    7.071E+02%                3.37E+02
 PA-233 #A   -2.3885E-02   -2.3885E-02    1.449E+04%                2.76E+01
 PA-234 #A   -6.7015E+00   -6.7015E+00    2.578E+02%                3.15E+01
 PA-234M#     7.3592E+02    7.3592E+02    1.651E+01%                3.33E+02
 AM-241 #A    4.6167E+00    4.6167E+00    1.249E+02%                1.91E+01
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                8.20E+01
 Ir-192 #A    7.5639E-01    7.5640E-01    1.226E+02%                8.22E+00
 Cs-136 #A    1.1186E+00    1.1187E+00    7.391E+01%                5.72E+00
 Np-239 #A   -5.6539E+00   -5.6560E+00    2.371E+02%                4.43E+01
 Nd-147 #A   -1.1908E+01   -1.1909E+01    9.065E+01%                2.51E+01
 TL-210 #A    5.9605E-01    5.9605E-01    2.303E+02%                4.63E+00
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                9.67E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.5 to  2000.0 keV)     2.678E+03  Bq/Sample     
 Total Decayed Activity (   37.5 to  2000.0 keV) 2.6777380E+03  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 12_Gamma_20191266
-----------------------------------------------------------------------------                      
   Sample Description: 430266_Gamma_160-34268-A-16-B 
             Detector: Detector #12       
             Batch ID: 430266                 
    Work Order Number: Gamma   
           Lot Number: 160-34268-A-16-B
-----------------------------------------------------------------------------
        Decay to Time: 6/21/2019 08:47        Live Time: 1800   sec
     Acquisition Time: 6/21/2019 08:47:41     Real Time: 1808   sec
        Analysis Time: 6/21/2019 09:19        Dead Time: 0.44   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCan_108513
  Efficiency Cal Date: 4/20/2018 11:53
      Energy Cal Date: 4/20/2018 11:13                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 12_2019-06-08_1442.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       1.032E+01          151.8     1.568E+01    1.568E+01    5.218E+01
NA-22     -1.639E+00           79.0     1.295E+00    1.298E+00    4.309E+00
K-40       1.945E+02            8.8     1.713E+01    1.975E+01    2.570E+01
Sc-46     -2.152E-01          909.0     1.957E+00    1.957E+00    6.583E+00
CR-51      1.478E+01          222.7     3.292E+01    3.293E+01    1.090E+02
MN-54     -2.141E+00           87.0     1.863E+00    1.866E+00    6.181E+00
FE-59     -1.936E-01          125.3     2.426E-01    2.427E-01    6.854E+00
Co-56      2.218E+01            6.7     1.487E+00    1.867E+00    3.479E+00
CO-57      0.000E+00         1.#INF     7.303E-01    7.303E-01    4.444E+00
CO-58     -1.982E+00           90.3     1.790E+00    1.793E+00    5.943E+00
CO-60     -7.266E-01          257.8     1.873E+00    1.873E+00    3.891E+00
ZN-65      0.000E+00         1.#INF     1.136E+00    1.136E+00    2.425E+01
NB-94      3.229E+00           48.0     1.551E+00    1.560E+00    3.425E+00
ZR-95     -2.285E+00          191.4     4.373E+00    4.375E+00    1.457E+01
NB-95      0.000E+00         1.#INF     7.080E-01    7.080E-01    7.937E+00
RU-103     3.004E+00           41.4     1.245E+00    1.254E+00    2.688E+00
RH-106     1.728E+01          209.1     3.613E+01    3.614E+01    1.664E+02
AG-108M   -5.962E-01          254.5     1.517E+00    1.518E+00    3.690E+00
AG-110M    3.161E+00           41.2     1.301E+00    1.311E+00    8.901E+00
SN-113     1.176E+00          207.9     2.445E+00    2.446E+00    8.145E+00
SB-124     2.614E+00           79.8     2.085E+00    2.089E+00    1.470E+01
SB-125     2.299E+00           81.3     1.869E+00    1.873E+00    1.235E+01
I-131      8.205E-02          184.2     1.511E-01    1.512E-01    3.998E+00
Gd-153    -4.308E+00          142.9     6.156E+00    6.161E+00    2.036E+01
Ga-68     -3.072E+01          217.0     6.667E+01    6.669E+01    1.416E+02
Tc-99m     1.438E+00          154.1     2.216E+00    2.217E+00    7.331E+00
BA-133    -2.387E+00          248.0     5.920E+00    5.921E+00    1.960E+01
CS-134     3.006E+00           67.4     2.025E+00    2.031E+00    5.269E+00
CS-137     8.150E-01          217.2     1.770E+00    1.771E+00    5.933E+00
CE-139     5.377E-01          352.6     1.896E+00    1.896E+00    6.293E+00
Ba-140     3.277E+00          130.0     4.260E+00    4.263E+00    1.384E+01
La-140    -8.993E-01          108.8     9.787E-01    9.798E-01    5.057E+00
CE-141     7.740E-01          517.0     4.001E+00    4.001E+00    1.326E+01
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CE-144    -1.106E+01          162.1     1.793E+01    1.794E+01    5.932E+01
PM-144     1.488E+00           94.7     1.409E+00    1.411E+00    3.165E+00
EU-152     4.655E+00           77.7     3.618E+00    3.626E+00    1.325E+01
EU-154     1.821E+00          174.8     3.185E+00    3.186E+00    8.465E+00
EU-155     5.016E+00          134.8     6.763E+00    6.768E+00    2.490E+01
HF-181     1.608E+00          127.4     2.048E+00    2.049E+00    6.808E+00
Ta-182     3.860E+00          180.4     6.965E+00    6.967E+00    3.520E+01
Hg-203    -1.234E+00          124.9     1.541E+00    1.542E+00    5.116E+00
TL-208     1.157E+01           16.5     1.912E+00    2.000E+00    3.702E+00
PM-146     8.587E-01          240.6     2.066E+00    2.066E+00    5.029E+00
Y-88       1.814E+00           87.9     1.595E+00    1.598E+00    3.072E+00
Cd-113m   -9.304E+03          175.1     1.629E+04    1.630E+04    5.431E+04
Cd-109     1.101E+00         7883.1     8.681E+01    8.681E+01    2.872E+02
Cf-251    -2.243E+00          358.9     8.051E+00    8.051E+00    2.029E+01
Cf-249     3.456E+00           70.1     2.423E+00    2.430E+00    7.283E+00
Sn-126     1.686E+01          147.4     2.485E+01    2.487E+01    8.219E+01
PB-210     3.822E+02            9.2     3.515E+01    4.248E+01    1.039E+02
PB-212     2.569E+01            8.3     2.129E+00    2.515E+00    6.139E+00
PB-214     5.552E+02            1.1     6.124E+00    2.881E+01    7.960E+00
BI-207    -1.371E+00          179.8     2.466E+00    2.467E+00    5.232E+00
BI-212     2.557E+01           86.3     2.206E+01    2.210E+01    7.319E+01
U-235      5.408E+01           18.4     9.959E+00    1.033E+01    2.243E+01
BI-214     5.476E+02            1.3     7.201E+00    2.880E+01    6.186E+00
BI-210M   -1.415E+00          162.3     2.296E+00    2.297E+00    7.640E+00
AC-228     3.511E+01           16.6     5.813E+00    6.080E+00    1.111E+01
TH-227     2.135E+01           25.6     5.461E+00    5.573E+00    5.790E+01
TH-229    -1.970E+01          157.8     3.109E+01    3.110E+01    7.820E+01
TH-234     3.433E+02            5.6     1.906E+01    2.694E+01    5.479E+01
PA-231    -5.017E+01          228.5     1.146E+02    1.147E+02    3.794E+02
PA-233    -4.141E+00          222.6     9.219E+00    9.221E+00    3.051E+01
PA-234    -6.677E+00          119.4     7.972E+00    7.979E+00    2.638E+01
PA-234M    1.223E+03           18.6     2.279E+02    2.361E+02    3.815E+02
AM-241     4.847E+00          147.6     7.153E+00    7.159E+00    2.366E+01
Np-237     1.088E+01          238.2     2.592E+01    2.592E+01    8.564E+01
Ir-192    -1.546E+00          248.4     3.841E+00    3.842E+00    1.271E+01
Cs-136     0.000E+00         1.#INF     7.618E-01    7.618E-01    6.150E+00
Np-239     5.125E+00          137.6     7.050E+00    7.057E+00    2.333E+01
Nd-147     5.158E+00          151.2     7.800E+00    7.805E+00    2.527E+01
TL-210     1.592E+00           75.3     1.199E+00    1.202E+00    3.974E+00
Kr-85     -2.460E+02          133.3     3.280E+02    3.283E+02    1.093E+03
-----------------------------------------------------------------------------
Total      3.580E+03

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:19:05 AMPage  1
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191266.An1            
                                                                                 
 Sample description                                             
      430266_Gamma_160-34268-A-16-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20191266.An1

 Acquisition information
        Start time:                 6/21/2019 8:47:41 AM
        Live time:               1800
        Real time:               1808
        Dead time:                  0.44 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCan_108513                                               
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 11:13:27 AM
             Zero offset:           0.059 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.735E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 11:53:09 AM
             Type:                  Polynomial
             Uncertainty:           1.020 %
             Coefficients:         -0.363508  -4.707999   0.462125
                                   -0.051256   0.002384  -0.000043

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.13keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000

                                 (Page 3 of 22)

Page 1642 of 1906



      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:19:05 AMPage  2
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191266.An1            
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/21/2019 8:47:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2019-06-08_1442.PBC
                                                 6/8/2019 2:42:09 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   42 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1387

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    28.08      157.  18.29   0.83  4.100E-03
    46.52      586.  11.02   0.92  1.803E-02    46.54   4.250  4.241E+02 PB210 
    50.46      112.  40.82   0.86  2.220E-02    50.14   8.000  3.538E+01 TH227 
    53.21      223.  21.03   0.86  2.445E-02
    59.54       88. 147.56   0.86  2.817E-02    59.54  35.900    PBC<MDA AM241 
    63.25     1105.   8.04   0.90  2.976E-02    63.29   3.810  5.410E+02 TH234 
    64.29       89. 147.44   0.87  3.015E-02    64.28   9.700    PBC<MDA Sn126 
    67.58      282.  25.50   0.59  3.129E-02
    74.80     1943.   4.15   0.88  3.331E-02
    77.09     3584.   2.49   0.88  3.385E-02
    79.21      256.  24.94   0.88  3.430E-02
    81.24      217.  28.89   0.89  3.470E-02    80.99  34.060  1.020E+01 BA133 
    83.82      456.  14.40   0.89  3.517E-02
    87.18     1080.   6.35   0.89  3.569E-02    86.49  13.100  1.287E+02 Np237 
                                                86.54  30.700  5.492E+01 EU155 
                                                86.94   9.040  1.862E+02 Sn126 
                                                87.57  37.500  4.477E+01 Sn126 
                                                88.04   3.790  4.422E+02 Cd109 
    89.82      367.  16.79   0.90  3.605E-02
    91.10       91. 232.57   0.90  3.621E-02    91.10  28.300    PBC<MDA Nd147 
    92.70     1268.   5.43   0.90  3.639E-02    92.59   5.584  3.469E+02 TH234 
                                                93.35   5.561  3.476E+02 AC228 
   105.31       79. 134.82   0.91  3.726E-02   105.31  21.200    PBC<MDA EU155 
   106.13       78. 137.56   0.91  3.729E-02   106.13  22.700    PBC<MDA Np239 
   121.78       26. 293.82   0.93  3.725E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  4.531E-01 CO57  
   123.10       40. 174.84   0.93  3.721E-02   123.10  40.790    PBC<MDA EU154 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:19:05 AMPage  3
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191266.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   140.51       81. 154.13   0.95  3.623E-02   140.51  89.300    PBC<MDA Tc99m 
   144.02      331.  18.41   0.93  3.597E-02   143.79  10.960  4.662E+01 U235  
   145.44       24. 516.97   0.95  3.586E-02   145.44  48.200    PBC<MDA CE141 
   159.45      103.  48.07   1.22  3.465E-02
   162.66       72. 130.01   0.97  3.435E-02   162.66   6.220    PBC<MDA Ba140 
   163.59       83.  59.89   0.97  3.428E-02   163.38   5.080    PBC<MDA U235  
   165.85       26. 352.56   0.97  3.405E-02   165.85  79.900    PBC<MDA CE139 
   186.03     2218.   4.28   1.23  3.212E-02   185.72  54.000  7.038E+01 U235  
   205.31      108.  43.68   0.86  3.030E-02   205.33   5.010  3.959E+01 U235  
   227.00      114.  56.55   1.03  2.839E-02   227.00   6.300    PBC<MDA Cf251 
   235.85      150.  25.58   1.04  2.764E-02   235.97  12.300  2.458E+01 TH227 
   238.64      471.   9.41   1.05  2.743E-02   238.63  43.300  2.202E+01 PB212 
   241.88     2156.   2.76   1.05  2.717E-02   242.00   7.430  5.934E+02 PB214 
   256.29       61.  93.80   1.06  2.608E-02   256.24   7.000    PBC<MDA TH227 
   258.64      142.  35.43   0.88  2.590E-02
   284.30       24. 233.44   1.09  2.416E-02   284.30   6.140    PBC<MDA I131  
   295.04     4525.   1.84   1.10  2.350E-02   295.09  19.300  5.543E+02 PB214 
                                               296.00  79.000  1.357E+02 TL210 
   320.08       58. 222.73   1.13  2.210E-02   320.08   9.940    PBC<MDA CR51  
   328.76       28. 169.25   1.13  2.165E-02   328.76  20.300    PBC<MDA La140 
   333.44       54.  96.49   1.14  2.142E-02   333.44  15.510    PBC<MDA Cf249 
   337.95      152.  28.34   1.33  2.118E-02   338.32  12.010  3.327E+01 AC228 
   344.29       33. 174.92   1.15  2.090E-02   344.29  26.500    PBC<MDA EU152 
   351.79     7714.   1.22   1.16  2.056E-02   351.93  37.600  5.546E+02 PB214 
   355.05       42.  67.41   1.16  2.042E-02   356.00  62.050  1.833E+00 BA133 
   383.84       35. 143.63   1.19  1.923E-02   383.84   8.940    PBC<MDA BA133 
   387.95       49. 101.78   1.19  1.907E-02   387.95  66.000    PBC<MDA Cf249 
   391.69       26. 207.91   1.20  1.893E-02   391.69  64.000    PBC<MDA SN113 
   404.49       94.  29.11   1.50  1.847E-02
   453.88       17. 240.60   1.26  1.692E-02   453.88  65.000    PBC<MDA PM146 
   463.37       42.  81.29   1.27  1.666E-02   463.37  10.470    PBC<MDA SB125 
   477.60       32. 151.83   1.28  1.628E-02   477.60  10.520    PBC<MDA BE7   
   482.00       38. 127.39   1.28  1.617E-02   482.00  80.500    PBC<MDA HF181 
   490.40       30.  58.55   0.41  1.596E-02
   496.89       78.  41.44   2.04  1.580E-02   497.05  90.900  3.004E+00 RU103 
   511.86      127.  27.88   2.56  1.546E-02   511.86  20.000  2.288E+01 RH106 
   531.00       20. 193.36   1.33  1.504E-02   531.00  13.000    PBC<MDA Nd147 
   563.24       37.  91.25   1.36  1.439E-02   563.24   8.350    PBC<MDA CS134 
   582.83      251.  16.26   1.21  1.404E-02   583.02  84.500  1.157E+01 TL208 
   600.50       21. 514.36   1.40  1.373E-02   600.50  17.860    PBC<MDA SB125 
   602.73       51. 212.13   1.40  1.369E-02   602.73  98.260    PBC<MDA SB124 
   604.71       69. 157.39   1.40  1.366E-02   604.71  97.620    PBC<MDA CS134 
   609.26     6123.   1.44   1.30  1.358E-02   609.31  46.090  5.434E+02 BI214 
                                               610.30   5.750  4.361E+03 RU103 
   620.63       36. 334.74   1.42  1.338E-02   621.92   9.930    PBC<MDA RH106 
   649.81       39.  37.42   0.56  1.296E-02
   657.76       30. 109.98   1.45  1.284E-02   657.76  94.640    PBC<MDA AG110M
   661.66       16. 217.24   1.45  1.279E-02   661.66  85.210    PBC<MDA CS137 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:19:05 AMPage  4
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191266.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   665.36      203.  12.41   1.35  1.274E-02
   696.54       33.  94.68   1.49  1.232E-02   696.54  99.000    PBC<MDA PM144 
   702.63       70.  48.03   1.49  1.224E-02   702.63  97.900    PBC<MDA NB94  
   727.17       42.  86.27   1.52  1.194E-02   727.17   7.550    PBC<MDA BI212 
   760.46        1. 806.23   0.20  1.155E-02
   766.60       33. 142.41   1.55  1.150E-02   766.41   0.294    PBC<MDA PA234M
   768.26      670.   6.95   1.50  1.148E-02
   785.42      134.  24.33   1.57  1.129E-02   785.42   1.280  5.136E+02 BI212 
   795.87       31.  88.05   1.58  1.119E-02   795.87  85.530    PBC<MDA CS134 
   799.60       32.  75.29   1.58  1.115E-02   799.60  98.960    PBC<MDA TL210 
   822.10       15. 113.91   2.39  1.093E-02
   839.30      150.  23.98   1.19  1.077E-02
   846.77       25. 122.85   1.63  1.070E-02   846.77  99.935    PBC<MDA Co56  
   871.10       27.  82.40   1.65  1.048E-02   871.10  99.890    PBC<MDA NB94  
   873.23        7. 336.55   1.65  1.046E-02   873.23  12.270    PBC<MDA EU154 
   897.48       29.  46.46   0.67  1.026E-02   898.04  93.700  1.667E+00 Y88   
   911.04      190.  17.14   1.92  1.015E-02   911.07  29.000  3.587E+01 AC228 
   964.11       35.  77.74   1.73  9.739E-03   964.11  14.605    PBC<MDA EU152 
   969.15       34.  73.41   1.74  9.703E-03   968.97  17.460    PBC<MDA AC228 
  1001.01      175.  18.63   1.10  9.476E-03  1001.00   0.837  1.223E+03 PA234M
  1037.84        4. 654.12   1.80  9.228E-03  1037.84  14.130    PBC<MDA Co56  
  1050.36        8. 250.70   1.81  9.147E-03  1050.36   1.560    PBC<MDA RH106 
  1120.22     1390.   3.26   1.78  8.722E-03  1120.29  15.100  5.865E+02 BI214 
                                              1120.55  99.987  8.860E+01 Sc46  
                                              1121.30  34.900  2.539E+02 Ta182 
  1189.05       10. 224.94   1.93  8.342E-03  1189.05  16.200    PBC<MDA Ta182 
  1238.28      517.   6.70   1.97  8.090E-03  1238.28  66.070  5.377E+01 Co56  
  1291.60       12. 183.29   2.02  7.834E-03  1291.60  43.200    PBC<MDA FE59  
  1384.30       64.  41.17   2.10  7.423E-03  1384.30  24.290  1.962E+01 AG110M
  1408.00      217.  13.41   2.12  7.324E-03  1408.00  21.005  7.837E+01 EU152 
  1460.78      266.   8.81   1.48  7.112E-03  1460.83  10.670  1.945E+02 K40   
  1690.98       20.  79.75   2.35  6.302E-03  1690.98  47.790    PBC<MDA SB124 
  1764.39     1110.   3.24   2.35  6.076E-03  1764.49  15.400  6.591E+02 BI214 
  1836.14       19.  87.91   2.46  5.866E-03  1836.06  99.200    PBC<MDA Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   112.02    28.08       252.       157. 3.837E+04   18.29   0.830  -        
   201.43    50.43      1094.        36. 1.607E+03  132.18   0.855  -       c
   212.42    53.18      1008.       218. 8.914E+03   21.68   0.858  -       D
   269.96    67.58      1782.       244. 7.801E+03   25.28   0.873  -      sD
   298.75    74.79      2275.      1943. 5.832E+04    4.15   0.880  -       D
   307.93    77.09      2175.      3582. 1.058E+05    2.49   0.882  -       D
   316.39    79.21      1917.       252. 7.348E+03   25.36   0.885  -      sD
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:19:05 AMPage  5
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191266.An1            
                                                                                 
   Channel   Energy Background  Net area  Eff*Area   Uncert   FWHM  Suspected   
   334.84    83.82      1924.       454. 1.290E+04   14.45   0.889  -      sD
   358.80    89.81      1721.       367. 1.018E+04   16.81   0.895  -       D
   638.02   159.45      1080.       107. 3.089E+03   44.48   0.966  -      sD
  1033.90   258.64       636.       153. 5.918E+03   24.64   1.065  -       D
  1418.53   355.01       388.        49. 2.395E+03   58.77   1.160  -      sD
  1616.91   404.49       231.        94. 5.088E+03   29.11   1.497  -      s 
  1960.51   490.40        97.        30. 1.869E+03   58.55   0.413  -      s 
  2598.11   649.81        58.        39. 3.010E+03   37.42   0.556  -      s 
  2660.33   665.36       108.       203. 1.594E+04   12.41   1.347  -      s 
  3044.38   761.18        87.        30. 2.606E+03   47.42   1.548  -      sD
  3072.71   768.26       167.       589. 5.131E+04    5.16   1.554  -      sD
  3287.39   822.10        79.        15. 1.342E+03  113.91   2.387  -      sc
  3356.17   839.30       176.       150. 1.393E+04   23.98   1.194  -      s 
  3589.00   897.48        53.        29. 2.811E+03   46.46   0.670  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.79    46.54       912.       528.     0.293     9.20   0.851D
 TH-227    200.18    50.14      1077.        59.     0.033    79.41   0.855D
 AM-241    237.74    59.54      8434.        88.     0.049   147.56   0.865s
 TH-234    252.74    63.29      1603.      1112.     0.618     5.91   0.868D
 Sn-126    256.71    64.28      8514.        89.     0.049   147.44   0.869s
 BA-133    323.50    80.99      1855.       185.     0.103    33.66   0.886D
 Np-237    345.49    86.49     23610.        91.     0.051   238.24   0.892A
 EU-155    345.70    86.54     23459.        91.     0.051   238.24   0.892D
 Sn-126    347.29    86.94     22878.        98.     0.054    75.63   0.892D
 Sn-126    349.81    87.57     22403.       407.     0.226    17.68   0.893D
 Nd-147    363.92    91.10     22585.        91.     0.051   232.57   0.897s
 TH-234    369.87    92.59      1798.      1255.     0.697     5.55   0.898D
 AC-228    372.91    93.35     22565.        92.     0.051   231.88   0.899s
 Gd-153    389.50    97.50      7450.       -86.    -0.048   142.89   0.903s
 Np-239    397.50    99.50      7536.       -86.    -0.048   143.42   0.905 
 Gd-153    412.29   103.20      7622.       -86.    -0.048   143.63   0.909s
 Np-239    414.29   103.70      7708.       -86.    -0.048   144.35   0.909s
 EU-155    420.73   105.31      5682.        79.     0.044   134.82   0.911 
 Np-239    424.00   106.13      5728.        78.     0.043   137.56   0.912s
 EU-152    486.56   121.78      2905.        26.     0.014   293.82   0.928s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:19:05 AMPage  6
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191266.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CO-57     487.69   122.06      2931.         0.     0.000  1000.00   0.928s
 EU-154    491.84   123.10      2405.        40.     0.022   174.84   0.929 
 PA-234    524.60   131.29      4485.       -80.    -0.044   119.41   0.938s
 HF-181    531.51   133.02      8670.       -81.    -0.045   162.92   0.939s
 CE-144    533.57   133.54      8589.       -81.    -0.045   162.08   0.940s
 HF-181    544.61   136.30      8508.       -81.    -0.045   160.84   0.943s
 CO-57     545.30   136.47      8146.       -82.    -0.046   156.14   0.943s
 Tc-99m    561.44   140.51      7801.        81.     0.045   154.13   0.947s
 U-235     575.46   144.02      1128.       331.     0.184    18.41   0.932 
 CE-141    581.15   145.44      7734.        24.     0.013   516.97   0.952s
 Ba-140    649.99   162.66      4345.        72.     0.040   130.01   0.969s
 U-235     652.87   163.38      1183.        83.     0.046    59.89   0.970D
 CE-139    662.76   165.85      4297.        26.     0.015   352.56   0.973 
 Cf-251    705.72   176.60      1885.       -23.    -0.013   358.93   0.983s
 U-235     743.42   186.03      1582.      2199.     1.222     4.32   1.231s
 TH-229    773.32   193.51      1694.       -49.    -0.027   157.79   1.000s
 U-235     820.59   205.33      1401.       192.     0.107    37.11   1.012 
 TH-229    842.65   210.85      1507.       -33.    -0.018   220.77   1.018s
 Cf-251    907.22   227.00      1155.       114.     0.063    56.55   1.034s
 TH-227    943.09   235.97       665.       150.     0.084    25.58   1.043D
 PB-212    953.73   238.63       761.       549.     0.305     8.29   1.045D
 PB-214    967.18   242.00       723.      2191.     1.217     2.75   1.049D
 EU-152    977.96   244.69      6089.       -68.    -0.038   162.12   1.051s
 TH-227   1024.13   256.24      1620.        61.     0.034    93.80   1.063 
 Cd-113m  1053.96   263.70       997.       -26.    -0.014   175.06   1.070s
 BI-210M  1062.48   265.83      1361.       -32.    -0.018   162.29   1.072s
 TL-208   1108.27   277.28      1239.       -64.    -0.035    79.16   1.084s
 Hg-203   1115.93   279.20      1509.       -44.    -0.025   124.89   1.086 
 I-131    1136.32   284.30       865.        24.     0.013   233.44   1.091s
 PB-214   1179.28   295.04       632.      4525.     2.514     1.84   1.104 
 TL-210   1183.11   296.00      9596.       -60.    -0.033   232.81   1.102s
 PB-212   1199.22   300.03      9536.       -60.    -0.033   231.26   1.106 
 PA-231   1199.38   300.07      9476.       -60.    -0.033   230.53   1.106s
 PA-233   1199.82   300.18      9417.       -60.    -0.033   229.76   1.107s
 PA-231   1209.70   302.65      9357.       -60.    -0.033   228.52   1.109s
 BA-133   1210.50   302.85      9268.       -60.    -0.033   227.38   1.109s
 Ba-140   1218.49   304.85      9208.       -60.    -0.033   226.29   1.111s
 BI-210M  1218.68   304.90      9148.       -60.    -0.033   225.51   1.111s
 Ir-192   1232.85   308.44      9088.       -60.    -0.033   224.07   1.115s
 PA-233   1247.13   312.01      9027.       -60.    -0.034   222.64   1.118s
 Ir-192   1265.04   316.49      8967.       -54.    -0.030   248.42   1.123 
 CR-51    1279.41   320.08      8443.        58.     0.032   222.73   1.126s
 La-140   1314.10   328.76       642.        28.     0.016   169.25   1.135s
 Cf-249   1332.81   333.44      1316.        54.     0.030    96.49   1.139 
 AC-228   1350.87   337.95       467.       152.     0.085    28.34   1.328s
 Cs-136   1361.32   340.57      2166.       -58.    -0.032   114.23   1.146s
 EU-152   1376.18   344.29      1667.        33.     0.018   174.92   1.150s
 HF-181   1382.35   345.83      2142.       -58.    -0.032   113.08   1.151s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:19:05 AMPage  7
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191266.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PB-214   1406.76   351.93       537.      7729.     4.294     1.21   1.157D
 BA-133   1423.02   356.00      9045.       -54.    -0.030   248.02   1.162s
 I-131    1456.95   364.48       608.       -17.    -0.009   285.02   1.170 
 BA-133   1534.35   383.84      1256.        35.     0.020   143.63   1.189 
 Cf-249   1550.79   387.95      1213.        49.     0.027   101.78   1.193s
 SN-113   1565.74   391.69      1409.        26.     0.014   207.91   1.196s
 SB-125   1710.45   427.88       596.       -29.    -0.016   165.86   1.232s
 AG-108M  1734.69   433.94       484.       -17.    -0.009   254.53   1.238s
 PM-146   1814.45   453.88       432.        17.     0.009   240.60   1.257s
 SB-125   1852.39   463.37       561.        42.     0.023    81.29   1.266s
 Ir-192   1871.16   468.06       759.       -18.    -0.010   222.06   1.271s
 BE-7     1909.29   477.60      1152.        32.     0.018   151.83   1.280s
 HF-181   1926.90   482.00      1132.        38.     0.021   127.39   1.284s
 La-140   1946.98   487.02      1170.         0.     0.000  1000.00   1.289s
 RU-103   1986.45   496.89       205.        78.     0.043    41.44   2.038s
 RH-106   2046.35   511.86       567.       127.     0.071    27.88   2.563 
 Kr-85    2054.81   513.98       750.       -29.    -0.016   133.35   1.315s
 Nd-147   2122.88   531.00       342.        20.     0.011   193.36   1.331s
 Ba-140   2147.92   537.26       355.        -4.    -0.002   889.25   1.337s
 CS-134   2251.82   563.24       264.        37.     0.021    91.25   1.362s
 PA-234   2276.75   569.47       369.       -36.    -0.020    77.28   1.368s
 TL-208   2330.21   582.83       268.       247.     0.137    16.52   1.211 
 SB-125   2400.87   600.50      5724.        21.     0.012   514.36   1.397s
 SB-124   2409.79   602.73      5745.        51.     0.028   212.13   1.399s
 CS-134   2417.71   604.71      5796.        69.     0.038   157.39   1.401s
 BI-214   2436.11   609.31       207.      6171.     3.428     1.32   1.406D
 RU-103   2440.06   610.30      7419.       -39.    -0.022   314.29   1.406s
 AG-108M  2455.99   614.28      7309.       -38.    -0.021   318.79   1.410 
 PM-144   2471.12   618.06      7271.       -38.    -0.021   317.16   1.414s
 RH-106   2486.54   621.92      7193.        36.     0.020   334.74   1.417s
 SB-125   2542.43   635.89       283.       -36.    -0.020    67.74   1.430s
 I-131    2546.77   636.97       320.        -8.    -0.004   319.89   1.432s
 AG-110M  2629.92   657.76       524.        30.     0.017   109.98   1.451s
 CS-137   2645.51   661.66       595.        16.     0.009   217.24   1.455s
 PM-144   2785.05   696.54       205.        33.     0.018    94.68   1.487s
 NB-94    2809.41   702.63       233.        70.     0.039    48.03   1.493s
 SB-124   2890.04   722.79       600.       -46.    -0.025    77.53   1.512s
 AG-108M  2890.65   722.94       646.       -46.    -0.025    80.30   1.512s
 EU-154   2892.34   723.36       691.       -46.    -0.025    82.98   1.512s
 ZR-95    2895.69   724.20       737.        -8.    -0.005   457.62   1.513s
 BI-212   2907.58   727.17       620.        42.     0.023    86.27   1.516s
 PM-146   2941.78   735.72       252.       -39.    -0.022    87.96   1.524 
 ZR-95    3025.83   756.73      1224.       -26.    -0.014   191.37   1.543s
 AG-110M  3054.69   763.94      1198.         0.     0.000  1000.00   1.550s
 NB-95    3062.08   765.79      1198.         0.     0.000  1000.00   1.552s
 PA-234M  3064.57   766.41      1106.        33.     0.018   142.41   1.552s
 BI-212   3140.62   785.42       205.       134.     0.074    24.33   1.570 
 CS-134   3182.43   795.87       357.        31.     0.017    88.05   1.579s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:19:05 AMPage  8
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191266.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-210   3197.35   799.60       268.        32.     0.018    75.29   1.583s
 CS-134   3206.76   801.95       646.       -45.    -0.025    81.63   1.585s
 CO-58    3242.06   810.78       606.       -39.    -0.022    90.33   1.593s
 La-140   3262.05   815.77       616.       -32.    -0.018   110.56   1.598s
 Cs-136   3272.97   818.50       648.         0.     0.000  1000.00   1.600s
 MN-54    3338.38   834.85       636.       -42.    -0.023    87.01   1.615s
 Co-56    3386.08   846.77       190.        25.     0.014   122.85   1.626s
 TL-208   3441.27   860.56       230.        -9.    -0.005   371.96   1.638 
 NB-94    3483.41   871.10       234.        27.     0.015    82.40   1.648s
 EU-154   3491.95   873.23       274.         7.     0.004   336.55   1.650s
 PA-234   3521.16   880.53       567.       -42.    -0.024    81.02   1.657s
 PA-234   3532.00   883.24       609.       -32.    -0.018   111.67   1.659 
 AG-110M  3537.78   884.68       641.         0.     0.000  1000.00   1.660s
 Sc-46    3556.17   889.28       659.        -4.    -0.002   908.98   1.664 
 Y-88     3591.22   898.04       259.       -39.    -0.022    59.84   1.672 
 AC-228   3643.24   911.04       145.       190.     0.106    17.14   1.922s
 AG-110M  3749.09   937.49       765.       -73.    -0.041    83.58   1.708s
 PA-234   3783.21   946.02       195.       -10.    -0.006   308.63   1.716s
 EU-152   3855.60   964.11       344.        35.     0.019    77.74   1.732 
 AC-228   3875.05   968.97       288.        34.     0.019    73.41   1.736s
 EU-154   3984.54   996.33       469.       -32.    -0.018    96.10   1.761s
 PA-234M  4003.28  1001.01       123.       175.     0.097    18.63   1.099s
 EU-154   4018.33  1004.77       436.       -17.    -0.010   172.82   1.768s
 Co-56    4150.66  1037.84       155.         4.     0.002   654.12   1.798 
 Cs-136   4191.60  1048.07       149.        -7.    -0.004   380.57   1.807 
 RH-106   4200.76  1050.36       206.         8.     0.005   250.70   1.809 
 BI-207   4253.99  1063.66       171.       -17.    -0.009   179.84   1.820s
 Ga-68    4308.98  1077.40       176.       -14.    -0.008   217.05   1.833s
 FE-59    4396.44  1099.25       160.       -17.    -0.009   170.86   1.852s
 EU-152   4447.76  1112.07      1688.       -16.    -0.009   375.66   1.863s
 ZN-65    4461.66  1115.55      1672.         0.     0.000  1000.00   1.866s
 BI-214   4480.38  1120.22       108.      1390.     0.772     3.26   1.782 
 Sc-46    4481.68  1120.55      1672.         0.     0.000  1000.00   1.870 
 Ta-182   4484.69  1121.30      1662.        20.     0.011   282.15   1.871 
 CO-60    4692.57  1173.24       176.       -28.    -0.016   109.34   1.916s
 Ta-182   4755.86  1189.05        96.        10.     0.006   224.94   1.930 
 Ta-182   4885.39  1221.41       210.       -40.    -0.022    87.07   1.957 
 Co-56    4952.92  1238.28       125.       517.     0.287     6.70   1.972 
 NA-22    5098.03  1274.53       158.       -23.    -0.013    79.02   2.003s
 EU-154   5098.08  1274.54       176.        -7.    -0.004   284.34   2.003s
 FE-59    5166.35  1291.60        91.        12.     0.007   183.29   2.017s
 TL-210   5252.04  1313.00       125.        -9.    -0.005   304.04   2.036s
 CO-60    5330.11  1332.50       119.       -10.    -0.006   257.78   2.052s
 AG-110M  5537.48  1384.30       113.        64.     0.035    41.17   2.096s
 EU-152   5632.39  1408.00       108.       217.     0.121    13.41   2.115 
 K-40     5843.72  1460.78        48.       266.     0.148     8.81   1.475s
 La-140   6386.02  1596.21       138.       -21.    -0.012   136.86   2.269s
 SB-124   6765.58  1690.98        38.        20.     0.011    79.75   2.345s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:19:05 AMPage  9
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191266.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-214   7059.60  1764.39        22.      1110.     0.617     3.24   2.353 
 Co-56    7087.48  1771.35      1213.       -24.    -0.013   208.69   2.408s
 Y-88     7346.69  1836.06        40.        19.     0.011    87.91   2.459s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   1.0325E+01                                      5.31E+01             
                           477.60 1.032E+01 ?(  5.218E+01 1.52E+02 1.05E+01 G  
 
NA-22    C  -1.6390E+00                                      9.50E+02             
                          1274.53-1.639E+00 &(  4.309E+00 7.90E+01 9.99E+01 G  
 
K-40     N   1.9449E+02                                      4.66E+11             
                          1460.83 1.945E+02  (  2.570E+01 8.81E+00 1.07E+01 G  
 
Sc-46    F  -2.1524E-01                                      8.38E+01             
                           889.28-2.152E-01 ?(  6.583E+00 9.09E+02 1.00E+02 G  
                          1120.55 0.000E+00 +   1.231E+01 1.00E+03 1.00E+02 G  
 
CR-51    F   1.4782E+01                                      2.77E+01             
                           320.08 1.478E+01  (  1.090E+02 2.23E+02 9.94E+00 G  
 
MN-54    C  -2.1412E+00                                      3.12E+02             
                           834.85-2.141E+00 ?(  6.181E+00 8.70E+01 1.00E+02 G  
 
FE-59    F  -1.9360E-01                                      4.45E+01             
                          1099.25-1.890E+00 ?(  6.854E+00 1.71E+02 5.65E+01 G  
                          1291.60 2.025E+00  (  7.729E+00 1.83E+02 4.32E+01 G  
 
Co-56    C   2.2183E+01                                      7.73E+01             
                           846.77 1.299E+00 &(  3.479E+00 1.23E+02 9.99E+01 G  
                          1238.28 5.377E+01  (  5.690E+00 6.70E+00 6.61E+01 G  
                          1037.84 1.846E+00 -   2.585E+01 6.54E+02 1.41E+01 G  
                          1771.35-1.406E+01 -   9.779E+01 2.09E+02 1.55E+01  A 
 
CO-58    C  -1.9820E+00                                      7.09E+01             
                           810.78-1.982E+00 ?(  5.943E+00 9.03E+01 9.95E+01 G  
 
CO-60    F  -7.2664E-01                                      1.93E+03             
                          1332.50-7.266E-01 ?(  3.891E+00 2.58E+02 1.00E+02 G  
                          1173.24-1.848E+00 &   4.259E+00 1.09E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:19:05 AMPage 10
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191266.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NB-94    I   3.2292E+00                                      7.41E+06             
                           702.63 3.229E+00 ?(  3.425E+00 4.80E+01 9.79E+01 G  
                           871.10 1.433E+00 -   3.926E+00 8.24E+01 9.99E+01 G  
 
ZR-95    I  -2.2852E+00                                      6.40E+01             
                           756.73-2.285E+00 &(  1.457E+01 1.91E+02 5.45E+01 G  
                           724.20-8.837E-01 +   1.357E+01 4.58E+02 4.42E+01 G  
 
RU-103   I   3.0042E+00                                      3.93E+01             
                           497.05 3.004E+00  (  2.688E+00 4.14E+01 9.09E+01 G  
                           610.30-2.764E+01 -   2.878E+02 3.14E+02 5.75E+00 GA 
 
RH-106   I   1.7280E+01                                      3.74E+02             
                           621.92 1.500E+01 &(  1.664E+02 3.35E+02 9.93E+00 G  
                          1050.36 3.179E+01  (  2.706E+02 2.51E+02 1.56E+00 G  
                           511.86 2.288E+01     2.042E+01 2.79E+01 2.00E+01 GA 
 
AG-108M  C  -5.9615E-01                                      1.53E+05             
                           433.94-5.962E-01 ?(  3.690E+00 2.55E+02 9.05E+01 G  
                           722.94-2.322E+00 &   6.176E+00 8.03E+01 9.08E+01 G  
                           614.28-1.739E+00 +   1.837E+01 3.19E+02 8.98E+01 G  
 
AG-110M  F   3.1607E+00                                      2.50E+02             
                           884.68 0.000E+00 ?(  8.901E+00 1.00E+03 7.27E+01 G  
                           657.76 1.364E+00 &(  4.998E+00 1.10E+02 9.46E+01 G  
                           937.49-1.195E+01 +   2.141E+01 8.36E+01 3.44E+01 G  
                          1384.30 1.962E+01 &(  1.612E+01 4.12E+01 2.43E+01 G  
                           763.94 0.000E+00 -   3.549E+01 1.00E+03 2.23E+01 G  
 
SN-113   F   1.1761E+00                                      1.15E+02             
                           391.69 1.176E+00 ?(  8.145E+00 2.08E+02 6.40E+01 G  
 
SB-124   F   2.6139E+00                                      6.02E+01             
                           602.73 2.091E+00 ?(  1.470E+01 2.12E+02 9.83E+01 G  
                          1690.98 3.689E+00 ?(  5.799E+00 7.98E+01 4.78E+01 G  
                           722.79-1.951E+01 &   5.007E+01 7.75E+01 1.08E+01 G  
 
SB-125   I   2.2993E+00                                      1.01E+03             
                           427.88-3.075E+00 ?(  1.235E+01 1.66E+02 2.96E+01 G  
                           600.50 4.717E+00 ?(  8.049E+01 5.14E+02 1.79E+01 G  
                           635.89-1.351E+01 +   3.024E+01 6.77E+01 1.13E+01 G  
                           463.37 1.337E+01 &(  3.602E+01 8.13E+01 1.05E+01 G  
 
I-131    I   8.2052E-02                                      8.02E+00             
                           364.48-5.778E-01 &(  3.998E+00 2.85E+02 8.17E+01 G  
                           284.30 8.862E+00 ?(  5.235E+01 2.33E+02 6.14E+00 G  
                           636.97-4.692E+00 +   5.075E+01 3.20E+02 7.17E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:19:05 AMPage 11
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191266.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Gd-153   F  -4.3080E+00                                      2.42E+02             
                            97.50-4.308E+00 ?(  2.036E+01 1.43E+02 3.00E+01 G  
                           103.20-5.909E+00 +   2.807E+01 1.44E+02 2.18E+01 G  
 
Ga-68    C  -3.0717E+01                                      4.71E-02             
                          1077.40-3.072E+01 &(  1.416E+02 2.17E+02 3.30E+00 G  
 
Tc-99m   I   1.4377E+00                                      2.51E-01             
                           140.51 1.438E+00 ?(  7.331E+00 1.54E+02 8.93E+01 G  
 
BA-133   F  -2.3869E+00                                      3.85E+03             
                           356.00-2.387E+00 &(  1.960E+01 2.48E+02 6.20E+01 G  
                           302.85-7.888E+00 +   5.936E+01 2.27E+02 1.83E+01 G  
                           383.84 1.135E+01 ?   5.424E+01 1.44E+02 8.94E+00 GA 
                            80.99 8.726E+00     9.573E+00 3.37E+01 3.41E+01 GA 
 
CS-134   I   3.0062E+00                                      7.54E+02             
                           795.87 1.800E+00 *(  5.269E+00 8.80E+01 8.55E+01 G  
                           604.71 2.858E+00 ?(  1.489E+01 1.57E+02 9.76E+01 G  
                           569.32 1.686E-01 &   2.165E+01 3.77E+03 1.54E+01 G  
                           801.95-2.573E+01 +   6.959E+01 8.16E+01 8.69E+00 G  
                           563.24 1.709E+01 &(  3.627E+01 9.13E+01 8.35E+00 G  
 
CS-137   I   8.1496E-01                                      1.10E+04             
                           661.66 8.150E-01 &(  5.933E+00 2.17E+02 8.52E+01 G  
 
CE-139   F   5.3771E-01                                      1.38E+02             
                           165.85 5.377E-01 ?(  6.293E+00 3.53E+02 7.99E+01 G  
 
Ba-140   I   3.2767E+00                                      1.28E+01             
                           537.26-6.621E-01 *(  1.384E+01 8.89E+02 2.44E+01 G  
                           162.66 1.872E+01 &(  8.058E+01 1.30E+02 6.22E+00 G  
                           304.85-3.392E+01 &   2.541E+02 2.26E+02 4.29E+00 G  
 
La-140   I  -8.9930E-01                                      1.28E+01             
                          1596.21-1.848E+00 ?(  5.057E+00 1.37E+02 9.54E+01 G  
                           487.02 0.000E+00 +   1.234E+01 1.00E+03 4.55E+01 G  
                           328.76 3.561E+00 &(  1.526E+01 1.69E+02 2.03E+01 G  
                           815.77-6.984E+00 +   2.571E+01 1.11E+02 2.33E+01 G  
 
CE-141   I   7.7395E-01                                      3.25E+01             
                           145.44 7.740E-01 &(  1.326E+01 5.17E+02 4.82E+01 G  
 
CE-144   I  -1.1064E+01                                      2.85E+02             
                           133.54-1.106E+01  (  5.932E+01 1.62E+02 1.11E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:19:05 AMPage 12
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191266.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PM-144   C   1.4879E+00                                      3.63E+02             
                           696.54 1.488E+00 ?(  3.165E+00 9.47E+01 9.90E+01 G  
                           618.06-1.588E+00 &   1.668E+01 3.17E+02 9.91E+01 G  
 
EU-152   F   4.6547E+00                                      4.94E+03             
                           121.78 1.357E+00 ?(  1.325E+01 2.94E+02 2.86E+01 G  
                           344.29 3.327E+00 ?(  1.935E+01 1.75E+02 2.65E+01 G  
                          1112.07-7.197E+00 +   9.014E+01 3.76E+02 1.36E+01 G  
                           778.92-5.038E-01 %   2.625E+01 2.28E+03 1.29E+01 G  
                           964.11 1.352E+01  (  3.484E+01 7.77E+01 1.46E+01 G  
                           244.69-1.856E+01 +   9.963E+01 1.62E+02 7.58E+00 G  
                          1408.00 7.837E+01     1.847E+01 1.34E+01 2.10E+01 GA 
 
EU-154   I   1.8215E+00                                      3.14E+03             
                           123.10 1.458E+00 ?(  8.465E+00 1.75E+02 4.08E+01 G  
                          1274.54-1.330E+00 &   1.289E+01 2.84E+02 3.52E+01 G  
                           723.36-1.044E+01 +   2.870E+01 8.30E+01 2.02E+01 G  
                           873.23 3.029E+00 ?(  3.455E+01 3.37E+02 1.23E+01 G  
                          1004.77-5.634E+00 +   3.266E+01 1.73E+02 1.80E+01 G  
                           996.33-1.786E+01 +   5.710E+01 9.61E+01 1.06E+01 G  
 
EU-155   I   5.0159E+00                                      1.81E+03             
                           105.31 5.580E+00  (  2.490E+01 1.35E+02 2.12E+01 G  
                            86.54 4.626E+00 &(  3.642E+01 2.38E+02 3.07E+01 G  
 
HF-181   F   1.6076E+00                                      4.24E+01             
                           482.00 1.608E+00 ?(  6.808E+00 1.27E+02 8.05E+01 G  
                           133.02-2.830E+00 +   1.525E+01 1.63E+02 4.33E+01 G  
                           345.83-1.031E+01 &   3.865E+01 1.13E+02 1.51E+01 G  
                           136.30-2.114E+01 +   1.125E+02 1.61E+02 5.85E+00 G  
 
Ta-182   F   3.8603E+00                                      1.14E+02             
                          1121.30 3.744E+00  (  3.520E+01 2.82E+02 3.49E+01 G  
                          1221.41-9.984E+00 +   1.767E+01 8.71E+01 2.70E+01 G  
                          1189.05 4.111E+00  (  1.988E+01 2.25E+02 1.62E+01 G  
 
Hg-203   F  -1.2337E+00                                      4.66E+01             
                           279.20-1.234E+00 ?(  5.116E+00 1.25E+02 8.15E+01 G  
 
TL-208   N   1.1570E+01                                      6.98E+02             
                           583.02 1.157E+01  (P 3.702E+00 1.65E+01 8.45E+01 G  
                           277.28-2.278E+01 &   5.964E+01 7.92E+01 6.31E+00 G  
                           860.56-3.807E+00 -   3.104E+01 3.72E+02 1.24E+01 G  
 
PM-146   C   8.5865E-01                                      2.02E+03             
                           453.88 8.587E-01 ?(  5.029E+00 2.41E+02 6.50E+01 G  
                           747.16 4.651E-02 &   1.021E+01 9.63E+03 3.40E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:19:05 AMPage 13
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191266.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           735.72-8.119E+00 +   1.599E+01 8.80E+01 2.25E+01 G  
 
Y-88     F   1.8139E+00                                      1.07E+02             
                          1836.06 1.814E+00 ?(  3.072E+00 8.79E+01 9.92E+01 G  
                           898.04-2.281E+00 -   4.492E+00 5.98E+01 9.37E+01 G  
 
Cd-113m     -9.3043E+03                                      5.33E+03             
                           263.70-9.304E+03 &(  5.431E+04 1.75E+02 6.00E-03   K
 
Cd-109   F   1.1012E+00                                      4.53E+02             
                                                            Derived Ave Activity  
                            88.04 1.101E+00 }(  2.872E+02 7.88E+03 3.79E+00 G  
 
Cf-251   T  -2.2429E+00                                      3.28E+05             
                           176.60-2.243E+00 &(  2.029E+01 3.59E+02 1.70E+01 G  
                           227.00 3.542E+01 &   5.004E+01 5.66E+01 6.30E+00 GA 
 
Cf-249   T   3.4559E+00                                      1.28E+05             
                           387.95 2.157E+00 ?(  7.283E+00 1.02E+02 6.60E+01 G  
                           333.44 8.983E+00  (  2.873E+01 9.65E+01 1.55E+01 G  
 
Sn-126       1.6856E+01                                      3.65E+07             
                            87.57 1.686E+01 }   2.902E+01 1.77E+01 3.75E+01 GA 
                            64.28 1.686E+01 ?(  8.219E+01 1.47E+02 9.70E+00 G  
                            86.94 1.686E+01 }   1.219E+02 7.56E+01 9.04E+00 GA 
 
PB-210   N   3.8219E+02                                      8.14E+03             
                            46.54 3.822E+02  (P 1.039E+02 9.20E+00 4.25E+00 G  
 
PB-212   N   2.5692E+01                                      6.98E+02             
                           238.63 2.569E+01  (  6.139E+00 8.29E+00 4.33E+01 G  
                           300.03-4.365E+01 -   3.341E+02 2.31E+02 3.28E+00 GA 
 
PB-214   N   5.5518E+02                                      5.84E+05             
                           351.93 5.556E+02  (  7.960E+00 1.21E+00 3.76E+01 G  
                           295.09 5.543E+02  (  1.468E+01 1.84E+00 1.93E+01 G  
                           242.00 6.031E+02 +   3.525E+01 2.75E+00 7.43E+00 GA 
 
BI-207   C  -1.3713E+00                                      1.18E+04             
                          1063.66-1.371E+00 ?(  5.232E+00 1.80E+02 7.45E+01 G  
                           569.70 9.292E-02 %   3.881E+00 1.23E+03 9.77E+01 G  
 
BI-212   N   2.5574E+01                                      6.98E+02             
                           727.17 2.557E+01 ?(  7.319E+01 8.63E+01 7.55E+00 G  
                           785.42 5.136E+02     2.670E+02 2.43E+01 1.28E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:19:05 AMPage 14
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191266.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
U-235    N   5.4081E+01                                      2.57E+11             
                           143.79 4.662E+01  (  2.243E+01 1.84E+01 1.10E+01 G  
                           205.33 7.039E+01 ?(  6.482E+01 3.71E+01 5.01E+00 G  
                           163.38 2.636E+01 -   5.200E+01 5.99E+01 5.08E+00 G  
                           185.72 7.038E+01 * P 6.018E+00 4.32E+00 5.40E+01 GA 
 
BI-214   N   5.4759E+02                                      5.84E+05             
                           609.31 5.476E+02  (P 6.186E+00 1.32E+00 4.61E+01 G  
                          1120.29 5.865E+02 +   2.162E+01 3.26E+00 1.51E+01 G  
                          1764.49 6.591E+02 +   1.459E+01 3.24E+00 1.54E+01 G  
 
BI-210M  T  -1.4148E+00                                      1.10E+09             
                           265.83-1.415E+00 &(  7.640E+00 1.62E+02 5.00E+01 G  
                           304.90-5.199E+00 &   3.880E+01 2.26E+02 2.80E+01 G  
 
AC-228   N   3.5109E+01                                      2.10E+03             
                           911.07 3.587E+01 *(  1.111E+01 1.71E+01 2.90E+01 G  
                           968.97 1.103E+01 -   2.681E+01 7.34E+01 1.75E+01 G  
                           338.32 3.327E+01  (  2.258E+01 2.83E+01 1.20E+01 G  
                            93.35 2.513E+01 -   1.926E+02 2.32E+02 5.56E+00 XA 
 
TH-227   N   2.1351E+01                                      7.95E+03             
                           256.24 1.864E+01 ?(  5.790E+01 9.38E+01 7.00E+00 G  
                           235.97 2.458E+01  (  2.008E+01 2.56E+01 1.23E+01 G  
                            50.14 1.876E+01  (  4.929E+01 7.94E+01 8.00E+00 G  
 
TH-229   N  -1.9701E+01                                      2.68E+06             
                           193.51-1.970E+01 ?(  7.820E+01 1.58E+02 4.40E+00 G  
                           210.85-2.058E+01 &   1.145E+02 2.21E+02 2.99E+00 G  
 
TH-234   N   3.4333E+02                                      1.63E+12             
                            92.59 3.433E+02  (P 5.479E+01 5.55E+00 5.58E+00 G  
                            63.29 5.446E+02 + P 9.270E+01 5.91E+00 3.81E+00 G  
 
PA-231   N  -5.0165E+01                                      1.20E+07             
                           302.65-5.017E+01 ?(  3.794E+02 2.29E+02 2.88E+00 G  
                           300.07-5.821E+01 +   4.441E+02 2.31E+02 2.46E+00 G  
 
PA-233   C  -4.1407E+00                                      7.82E+08             
                           312.01-4.141E+00 &(  3.051E+01 2.23E+02 3.60E+01 G  
                           300.18-2.311E+01 +   1.757E+02 2.30E+02 6.20E+00 G  
 
PA-234   N  -6.6765E+00                                      1.63E+12             
                           131.29-6.677E+00 ?(  2.638E+01 1.19E+02 1.80E+01 G  
                           946.02-4.199E+00 +   2.846E+01 3.09E+02 1.34E+01 G  
                           569.47-1.708E+01 +   4.376E+01 7.73E+01 8.20E+00 G  
                           883.24-1.766E+01 &   6.566E+01 1.12E+02 9.60E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:19:05 AMPage 15
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191266.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           880.53-3.769E+01 +   1.012E+02 8.10E+01 6.00E+00 GA 
 
PA-234M  N   1.2235E+03                                      1.63E+12             
                          1001.00 1.223E+03 @(  3.815E+02 1.86E+01 8.37E-01 G  
                           766.41 5.469E+02 -   2.592E+03 1.42E+02 2.94E-01 G  
 
AM-241   T   4.8475E+00                                      1.58E+05             
                            59.54 4.847E+00 ?(  2.366E+01 1.48E+02 3.59E+01 G  
 
Np-237   F   1.0878E+01                                      2.14E+06             
                                                            Derived Ave Activity  
                            86.49 1.088E+01 }(  8.564E+01 2.38E+02 1.31E+01 G  
 
Ir-192   F  -1.5461E+00                                      7.40E+01             
                           316.49-1.546E+00 &(  1.271E+01 2.48E+02 8.70E+01 G  
                           468.06-1.146E+00 &   8.511E+00 2.22E+02 5.18E+01 G  
                           308.44-4.640E+00 +   3.441E+01 2.24E+02 3.18E+01 G  
 
Np-239   T   5.1251E+00                                      2.36E+00             
                           103.70-5.368E+00 &   2.563E+01 1.44E+02 2.40E+01 X  
                           106.13 5.125E+00 ?(  2.333E+01 1.38E+02 2.27E+01 G  
                            99.50-8.601E+00 +   4.080E+01 1.43E+02 1.50E+01 X  
 
Nd-147       5.1579E+00                                      1.11E+01             
                           531.00 5.589E+00 ?(  2.527E+01 1.93E+02 1.30E+01 G  
                            91.10 4.960E+00 ?(  3.812E+01 2.33E+02 2.83E+01 G  
 
TL-210   N   1.5918E+00                                      5.84E+05             
                           799.60 1.592E+00  (  3.974E+00 7.53E+01 9.90E+01 G  
                           296.00-1.788E+00 -   1.377E+01 2.33E+02 7.90E+01 G  
                          1313.00-2.964E+00 -   1.872E+01 3.04E+02 2.10E+01 GA 
 
Kr-85    I  -2.4595E+02                                      3.92E+03             
                           513.98-2.460E+02 ?(  1.093E+03 1.33E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:19:05 AMPage 16
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191266.An1            
                                                                                 
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 AM-241      59.54      8434.        88.     0.049   147.56   4.847E+00   
 EU-155      86.54     23459.        91.     0.051   238.24   4.626E+00   
 Nd-147      91.10     22585.        91.     0.051   232.57   4.960E+00   
 Gd-153      97.50      7450.       -86.    -0.048   142.89  -4.308E+00   
 Np-239      99.50      7536.       -86.    -0.048   143.42  -8.601E+00   
 Gd-153     103.20      7622.       -86.    -0.048   143.63  -5.909E+00   
 Np-239     103.70      7708.       -86.    -0.048   144.35  -5.368E+00   
 EU-155     105.31      5682.        79.     0.044   134.82   5.580E+00   
 Np-239     106.13      5728.        78.     0.043   137.56   5.125E+00   
 EU-152     121.78      2905.        26.     0.014   293.82   1.357E+00   
 EU-154     123.10      2405.        40.     0.022   174.84   1.458E+00   
 PA-234     131.29      4485.       -80.    -0.044   119.41  -6.677E+00   
 HF-181     133.02      8670.       -81.    -0.045   162.92  -2.830E+00   
 CE-144     133.54      8589.       -81.    -0.045   162.08  -1.106E+01   
 HF-181     136.30      8508.       -81.    -0.045   160.84  -2.114E+01   
 CO-57      136.47      8146.       -82.    -0.046   156.14  -1.168E+01   
 Tc-99m     140.51      7801.        81.     0.045   154.13   1.438E+00   
 CE-141     145.44      7734.        24.     0.013   516.97   7.740E-01   
 Ba-140     162.66      4345.        72.     0.040   130.01   1.872E+01   
 CE-139     165.85      4297.        26.     0.015   352.56   5.377E-01   
 Cf-251     176.60      1885.       -23.    -0.013   358.93  -2.243E+00   
 TH-229     193.51      1694.       -49.    -0.027   157.79  -1.970E+01   
 TH-229     210.85      1507.       -33.    -0.018   220.77  -2.058E+01   
 Cf-251     227.00      1155.       114.     0.063    56.55   3.542E+01   
 EU-152     244.69      6089.       -68.    -0.038   162.12  -1.856E+01   
 Cd-113m    263.70       997.       -26.    -0.014   175.06  -9.304E+03   
 BI-210M    265.83      1361.       -32.    -0.018   162.29  -1.415E+00   
 Hg-203     279.20      1509.       -44.    -0.025   124.89  -1.234E+00   
 I-131      284.30       865.        24.     0.013   233.44   8.862E+00   
 TL-210     296.00      9596.       -60.    -0.033   232.81  -1.788E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:19:05 AMPage 17
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191266.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-231     300.07      9476.       -60.    -0.033   230.53  -5.821E+01   
 PA-233     300.18      9417.       -60.    -0.033   229.76  -2.311E+01   
 PA-231     302.65      9357.       -60.    -0.033   228.52  -5.017E+01   
 Ba-140     304.85      9208.       -60.    -0.033   226.29  -3.392E+01   
 BI-210M    304.90      9148.       -60.    -0.033   225.51  -5.199E+00   
 Ir-192     308.44      9088.       -60.    -0.033   224.07  -4.640E+00   
 PA-233     312.01      9027.       -60.    -0.034   222.64  -4.141E+00   
 Ir-192     316.49      8967.       -54.    -0.030   248.42  -1.546E+00   
 CR-51      320.08      8443.        58.     0.032   222.73   1.478E+01   
 La-140     328.76       642.        28.     0.016   169.25   3.561E+00   
 Cs-136     340.57      2166.       -58.    -0.032   114.23  -3.260E+00   
 EU-152     344.29      1667.        33.     0.018   174.92   3.327E+00   
 HF-181     345.83      2142.       -58.    -0.032   113.08  -1.031E+01   
 I-131      364.48       608.       -17.    -0.009   285.02  -5.778E-01   
 SB-125     427.88       596.       -29.    -0.016   165.86  -3.075E+00   
 AG-108M    433.94       484.       -17.    -0.009   254.53  -5.962E-01   
 PM-146     453.88       432.        17.     0.009   240.60   8.587E-01   
 SB-125     463.37       561.        42.     0.023    81.29   1.337E+01   
 Ir-192     468.06       759.       -18.    -0.010   222.06  -1.146E+00   
 BE-7       477.60      1152.        32.     0.018   151.83   1.032E+01   
 HF-181     482.00      1132.        38.     0.021   127.39   1.608E+00   
 Kr-85      513.98       750.       -29.    -0.016   133.35  -2.460E+02   
 Nd-147     531.00       342.        20.     0.011   193.36   5.589E+00   
 Ba-140     537.26       355.        -4.    -0.002   889.25  -6.621E-01   
 CS-134     563.24       264.        37.     0.021    91.25   1.709E+01   
 PA-234     569.47       369.       -36.    -0.020    77.28  -1.708E+01   
 SB-125     600.50      5724.        21.     0.012   514.36   4.717E+00   
 SB-124     602.73      5745.        51.     0.028   212.13   2.091E+00   
 CS-134     604.71      5796.        69.     0.038   157.39   2.858E+00   
 AG-108M    614.28      7309.       -38.    -0.021   318.79  -1.739E+00   
 PM-144     618.06      7271.       -38.    -0.021   317.16  -1.588E+00   
 SB-125     635.89       283.       -36.    -0.020    67.74  -1.351E+01   
 I-131      636.97       320.        -8.    -0.004   319.89  -4.692E+00   
 AG-110M    657.76       524.        30.     0.017   109.98   1.364E+00   
 CS-137     661.66       595.        16.     0.009   217.24   8.150E-01   
 PM-144     696.54       205.        33.     0.018    94.68   1.488E+00   
 NB-94      702.63       233.        70.     0.039    48.03   3.229E+00   
 SB-124     722.79       600.       -46.    -0.025    77.53  -1.951E+01   
 AG-108M    722.94       646.       -46.    -0.025    80.30  -2.322E+00   
 EU-154     723.36       691.       -46.    -0.025    82.98  -1.044E+01   
 ZR-95      724.20       737.        -8.    -0.005   457.62  -8.837E-01   
 BI-212     727.17       620.        42.     0.023    86.27   2.557E+01   
 PM-146     735.72       252.       -39.    -0.022    87.96  -8.119E+00   
 ZR-95      756.73      1224.       -26.    -0.014   191.37  -2.285E+00   
 BI-212     785.42       205.       134.     0.074    24.33   5.136E+02   
 CS-134     795.87       357.        31.     0.017    88.05   1.800E+00   
 TL-210     799.60       268.        32.     0.018    75.29   1.592E+00   
 CS-134     801.95       646.       -45.    -0.025    81.63  -2.573E+01   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:19:05 AMPage 18
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191266.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CO-58      810.78       606.       -39.    -0.022    90.33  -1.982E+00   
 La-140     815.77       616.       -32.    -0.018   110.56  -6.984E+00   
 MN-54      834.85       636.       -42.    -0.023    87.01  -2.141E+00   
 NB-94      871.10       234.        27.     0.015    82.40   1.433E+00   
 EU-154     873.23       274.         7.     0.004   336.55   3.029E+00   
 PA-234     880.53       567.       -42.    -0.024    81.02  -3.769E+01   
 PA-234     883.24       609.       -32.    -0.018   111.67  -1.766E+01   
 Sc-46      889.28       659.        -4.    -0.002   908.98  -2.152E-01   
 AG-110M    937.49       765.       -73.    -0.041    83.58  -1.195E+01   
 PA-234     946.02       195.       -10.    -0.006   308.63  -4.199E+00   
 EU-152     964.11       344.        35.     0.019    77.74   1.352E+01   
 EU-154     996.33       469.       -32.    -0.018    96.10  -1.786E+01   
 EU-154    1004.77       436.       -17.    -0.010   172.82  -5.634E+00   
 Cs-136    1048.07       149.        -7.    -0.004   380.57  -5.558E-01   
 BI-207    1063.66       171.       -17.    -0.009   179.84  -1.371E+00   
 Ga-68     1077.40       176.       -14.    -0.008   217.05  -3.072E+01   
 FE-59     1099.25       160.       -17.    -0.009   170.86  -1.890E+00   
 EU-152    1112.07      1688.       -16.    -0.009   375.66  -7.197E+00   
 Ta-182    1121.30      1662.        20.     0.011   282.15   3.744E+00   
 CO-60     1173.24       176.       -28.    -0.016   109.34  -1.848E+00   
 Ta-182    1189.05        96.        10.     0.006   224.94   4.111E+00   
 Ta-182    1221.41       210.       -40.    -0.022    87.07  -9.984E+00   
 NA-22     1274.53       158.       -23.    -0.013    79.02  -1.639E+00   
 EU-154    1274.54       176.        -7.    -0.004   284.34  -1.330E+00   
 FE-59     1291.60        91.        12.     0.007   183.29   2.025E+00   
 TL-210    1313.00       125.        -9.    -0.005   304.04  -2.964E+00   
 CO-60     1332.50       119.       -10.    -0.006   257.78  -7.266E-01   
 AG-110M   1384.30       113.        64.     0.035    41.17   1.962E+01   
 EU-152    1408.00       108.       217.     0.121    13.41   7.837E+01   
 La-140    1596.21       138.       -21.    -0.012   136.86  -1.848E+00   
 SB-124    1690.98        38.        20.     0.011    79.75   3.689E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    1.0325E+01    1.0325E+01    1.518E+02%                5.22E+01
 NA-22  #A   -1.6390E+00   -1.6390E+00    7.902E+01%                4.31E+00
 K-40         1.9449E+02    1.9449E+02    8.808E+00%                2.57E+01
 Sc-46  #A   -2.1524E-01   -2.1524E-01    9.090E+02%                6.58E+00
 CR-51  #A    1.4782E+01    1.4782E+01    2.227E+02%                1.09E+02
 MN-54  #A   -2.1412E+00   -2.1412E+00    8.701E+01%                6.18E+00
 FE-59  #A   -1.9360E-01   -1.9360E-01    1.253E+02%                6.85E+00
 Co-56  #C    2.2183E+01    2.2183E+01    6.704E+00%                3.48E+00
 CO-57  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.44E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:19:05 AMPage 19
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191266.An1            
                                                                                 
 CO-58  #A   -1.9820E+00   -1.9820E+00    9.033E+01%                5.94E+00
 CO-60  #A   -7.2664E-01   -7.2664E-01    2.578E+02%                3.89E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.43E+01
 NB-94  #A    3.2292E+00    3.2292E+00    4.803E+01%                3.43E+00
 ZR-95  #A   -2.2852E+00   -2.2852E+00    1.914E+02%                1.46E+01
 NB-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                7.94E+00
 RU-103       3.0042E+00    3.0042E+00    4.144E+01%                2.69E+00
 RH-106  A    1.7280E+01    1.7280E+01    2.091E+02%                1.66E+02
 AG-108M#A   -5.9615E-01   -5.9615E-01    2.545E+02%                3.69E+00
 AG-110M#A    3.1607E+00    3.1607E+00    4.117E+01%                8.90E+00
 SN-113 #A    1.1761E+00    1.1761E+00    2.079E+02%                8.14E+00
 SB-124 #A    2.6138E+00    2.6139E+00    7.975E+01%                1.47E+01
 SB-125 #A    2.2993E+00    2.2993E+00    8.129E+01%                1.24E+01
 I-131  #A    8.2049E-02    8.2052E-02    1.842E+02%                4.00E+00
 Gd-153 #A   -4.3079E+00   -4.3080E+00    1.429E+02%                2.04E+01
 Ga-68  #A   -3.0504E+01   -3.0717E+01    2.170E+02%                1.42E+02
 Tc-99m #A    1.4358E+00    1.4377E+00    1.541E+02%                7.33E+00
 BA-133  A   -2.3869E+00   -2.3869E+00    2.480E+02%                1.96E+01
 CS-134 #A    3.0062E+00    3.0062E+00    6.737E+01%                5.27E+00
 CS-137 #A    8.1496E-01    8.1496E-01    2.172E+02%                5.93E+00
 CE-139 #A    5.3770E-01    5.3771E-01    3.526E+02%                6.29E+00
 Ba-140 #A    3.2766E+00    3.2767E+00    1.300E+02%                1.38E+01
 La-140 #A   -8.9927E-01   -8.9930E-01    1.088E+02%                5.06E+00
 CE-141 #A    7.7394E-01    7.7395E-01    5.170E+02%                1.33E+01
 CE-144 #A   -1.1064E+01   -1.1064E+01    1.621E+02%                5.93E+01
 PM-144 #A    1.4879E+00    1.4879E+00    9.468E+01%                3.16E+00
 EU-152 #A    4.6547E+00    4.6547E+00    7.774E+01%                1.32E+01
 EU-154 #A    1.8215E+00    1.8215E+00    1.748E+02%                8.47E+00
 EU-155 #A    5.0159E+00    5.0159E+00    1.348E+02%                2.49E+01
 HF-181 #A    1.6076E+00    1.6076E+00    1.274E+02%                6.81E+00
 Ta-182 #A    3.8603E+00    3.8603E+00    1.804E+02%                3.52E+01
 Hg-203 #A   -1.2337E+00   -1.2337E+00    1.249E+02%                5.12E+00
 TL-208       1.1570E+01    1.1570E+01    1.652E+01%                3.70E+00
 PM-146 #A    8.5865E-01    8.5865E-01    2.406E+02%                5.03E+00
 Y-88   #A    1.8139E+00    1.8139E+00    8.791E+01%                3.07E+00
 Cd-113m#A   -9.3043E+03   -9.3043E+03    1.751E+02%                5.43E+04
 Cd-109 #A    1.1012E+00    1.1012E+00    7.883E+03%                2.87E+02
 Cf-251 #A   -2.2429E+00   -2.2429E+00    3.589E+02%                2.03E+01
 Cf-249  A    3.4559E+00    3.4559E+00    7.012E+01%                7.28E+00
 Sn-126 #A    1.6856E+01    1.6856E+01    1.474E+02%                8.22E+01
 PB-210 #     3.8219E+02    3.8219E+02    9.197E+00%                1.04E+02
 PB-212       2.5692E+01    2.5692E+01    8.285E+00%                6.14E+00
 PB-214       5.5518E+02    5.5518E+02    1.103E+00%                7.96E+00
 BI-207 #A   -1.3713E+00   -1.3713E+00    1.798E+02%                5.23E+00
 BI-212 #A    2.5574E+01    2.5574E+01    8.627E+01%                7.32E+01
 U-235        5.4081E+01    5.4081E+01    1.841E+01%                2.24E+01
 BI-214       5.4759E+02    5.4759E+02    1.315E+00%                6.19E+00
 BI-210M#A   -1.4148E+00   -1.4148E+00    1.623E+02%                7.64E+00
 AC-228 #     3.5109E+01    3.5109E+01    1.656E+01%                1.11E+01
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:19:05 AMPage 20
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191266.An1            
                                                                                 
 TH-227  A    2.1351E+01    2.1351E+01    2.558E+01%                5.79E+01
 TH-229 #A   -1.9701E+01   -1.9701E+01    1.578E+02%                7.82E+01
 TH-234       3.4333E+02    3.4333E+02    5.551E+00%                5.48E+01
 PA-231 #A   -5.0165E+01   -5.0165E+01    2.285E+02%                3.79E+02
 PA-233 #A   -4.1407E+00   -4.1407E+00    2.226E+02%                3.05E+01
 PA-234 #A   -6.6765E+00   -6.6765E+00    1.194E+02%                2.64E+01
 PA-234M#     1.2235E+03    1.2235E+03    1.863E+01%                3.81E+02
 AM-241 #A    4.8475E+00    4.8475E+00    1.476E+02%                2.37E+01
 Np-237 #A    1.0878E+01    1.0878E+01    2.382E+02%                8.56E+01
 Ir-192 #A   -1.5461E+00   -1.5461E+00    2.484E+02%                1.27E+01
 Cs-136 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.15E+00
 Np-239 #A    5.1244E+00    5.1251E+00    1.376E+02%                2.33E+01
 Nd-147 #A    5.1577E+00    5.1579E+00    1.512E+02%                2.53E+01
 TL-210 #A    1.5918E+00    1.5918E+00    7.529E+01%                3.97E+00
 Kr-85  #A   -2.4595E+02   -2.4595E+02    1.333E+02%                1.09E+03

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.1 keV)     3.378E+03  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.1 keV) 3.3775405E+03  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 2_Gamma_20191107 
-----------------------------------------------------------------------------                      
   Sample Description: 430266_Gamma_160-34268-A-17-B 
             Detector: Detector # 2       
             Batch ID: 430266                 
    Work Order Number: Gamma   
           Lot Number: 160-34268-A-17-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 10:16        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 10:17:14     Real Time: 1807   sec
        Analysis Time: 6/20/2019 10:47        Dead Time: 0.37   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 2_Soil_TunaCan.Clb
  Efficiency Cal Desc: 2_Soil_TunaCan_101407
  Efficiency Cal Date: 4/20/2018 13:56
      Energy Cal Date: 4/20/2018 13:54                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 2_2019-06-08_1441.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -9.704E+00           85.4     8.288E+00    8.303E+00    3.076E+01
NA-22      1.760E-01          505.0     8.885E-01    8.886E-01    3.137E+00
K-40       1.194E+02           11.7     1.397E+01    1.522E+01    2.098E+01
Sc-46      5.982E-02         2128.5     1.273E+00    1.273E+00    4.365E+00
CR-51     -6.694E+00          134.4     8.999E+00    9.005E+00    2.809E+01
MN-54     -1.596E+00           20.1     3.210E-01    3.311E-01    3.244E+00
FE-59     -2.653E-02          188.0     4.988E-02    4.990E-02    6.066E+00
Co-56     -4.788E-02          683.4     3.272E-01    3.272E-01    2.641E+00
CO-57      0.000E+00         1.#INF     4.276E-01    4.276E-01    2.399E+00
CO-58     -1.490E+00           97.0     1.446E+00    1.447E+00    4.096E+00
CO-60     -2.636E-03        54575.3     1.439E+00    1.439E+00    3.265E+00
ZN-65     -5.595E-02         9082.1     5.081E+00    5.081E+00    1.716E+01
NB-94      2.832E+00           35.1     9.939E-01    1.004E+00    2.232E+00
ZR-95      1.030E+00          183.0     1.885E+00    1.886E+00    4.519E+00
NB-95     -4.438E-01          320.6     1.423E+00    1.423E+00    4.812E+00
RU-103     2.989E-01          313.7     9.379E-01    9.380E-01    2.332E+00
RH-106    -1.239E+01          273.0     3.384E+01    3.385E+01    1.125E+02
AG-108M   -7.239E-01          328.2     2.376E+00    2.376E+00    2.771E+00
AG-110M    2.012E+00           53.0     1.067E+00    1.072E+00    5.571E+00
SN-113     4.905E-01          288.6     1.416E+00    1.416E+00    3.637E+00
SB-124     7.832E-01          101.9     7.981E-01    7.991E-01    1.101E+01
SB-125     1.384E+00          109.1     1.510E+00    1.512E+00    8.499E+00
I-131      1.656E+00           53.5     8.866E-01    8.906E-01    2.672E+00
Gd-153    -2.628E+00          273.4     7.187E+00    7.189E+00    2.378E+01
Ga-68      5.410E+00          890.2     4.816E+01    4.817E+01    1.128E+02
Tc-99m    -8.385E-01          163.4     1.370E+00    1.371E+00    4.542E+00
BA-133    -1.457E+00          260.1     3.790E+00    3.790E+00    1.258E+01
CS-134     1.545E+00           80.6     1.245E+00    1.248E+00    3.573E+00
CS-137    -1.134E+00          108.2     1.228E+00    1.229E+00    4.114E+00
CE-139    -9.544E-01          104.6     9.986E-01    9.999E-01    3.312E+00
Ba-140    -3.711E+00          106.8     3.965E+00    3.969E+00    1.092E+01
La-140     1.957E+00           89.2     1.745E+00    1.748E+00    3.540E+00
CE-141    -1.594E+00          161.6     2.577E+00    2.578E+00    8.541E+00

                                 (Page 1 of 22)

Page 1663 of 1906



CE-144    -6.232E+00          168.8     1.052E+01    1.053E+01    3.488E+01
PM-144    -7.293E-01           70.4     5.133E-01    5.147E-01    2.600E+00
EU-152     2.671E+00          113.1     3.020E+00    3.023E+00    7.116E+00
EU-154     3.085E+00           77.1     2.379E+00    2.384E+00    5.181E+00
EU-155     0.000E+00         1.#INF     2.339E+00    2.339E+00    3.237E+01
HF-181     1.152E+00           97.2     1.120E+00    1.122E+00    3.739E+00
Ta-182     7.335E-01          718.5     5.270E+00    5.270E+00    2.343E+01
Hg-203     9.672E-01           92.8     8.971E-01    8.985E-01    2.982E+00
TL-208     9.026E+00           12.5     1.125E+00    1.215E+00    2.323E+00
PM-146    -5.499E-02         2742.9     1.508E+00    1.508E+00    3.737E+00
Y-88      -3.116E-02        10456.9     3.258E+00    3.258E+00    2.768E+00
Cd-113m    1.009E+04          121.1     1.222E+04    1.223E+04    4.075E+04
Cd-109     8.235E+00          555.5     4.574E+01    4.574E+01    1.516E+02
Cf-251    -1.072E+00          406.5     4.358E+00    4.358E+00    1.163E+01
Cf-249     4.536E-01          318.0     1.442E+00    1.443E+00    5.752E+00
Sn-126    -1.046E+01          103.3     1.080E+01    1.082E+01    3.579E+01
PB-210     1.774E+02           13.5     2.394E+01    2.638E+01    7.142E+01
PB-212     3.095E+01            5.2     1.622E+00    2.288E+00    3.754E+00
PB-214     2.138E+02            1.8     3.932E+00    1.153E+01    5.575E+00
BI-207     1.081E+00           60.0     6.489E-01    6.511E-01    2.770E+00
BI-212     1.801E+01           96.1     1.731E+01    1.734E+01    5.775E+01
U-235      2.106E+01           26.7     5.615E+00    5.717E+00    1.348E+01
BI-214     2.023E+02            2.5     5.099E+00    1.149E+01    4.829E+00
BI-210M   -7.114E-01          207.4     1.475E+00    1.476E+00    4.944E+00
AC-228     2.995E+01            9.6     2.879E+00    3.255E+00    7.721E+00
TH-227     1.458E+01           28.8     4.194E+00    4.262E+00    2.267E+01
TH-229    -1.338E+00          497.9     6.663E+00    6.663E+00    4.809E+01
TH-234     1.230E+02            8.8     1.078E+01    1.276E+01    3.233E+01
PA-231    -3.032E+01          223.9     6.790E+01    6.792E+01    2.254E+02
PA-233    -2.279E-01         1064.4     2.425E+00    2.425E+00    6.162E+00
PA-234    -3.321E-01          137.3     4.559E-01    4.563E-01    2.167E+01
PA-234M    1.817E+02           90.0     1.636E+02    1.639E+02    4.274E+02
AM-241    -5.246E-01          595.7     3.125E+00    3.125E+00    8.310E+00
Np-237     0.000E+00         1.#INF     1.406E+01    1.406E+01    4.653E+01
Ir-192     3.232E-01          250.8     8.106E-01    8.108E-01    2.731E+00
Cs-136    -7.089E-01          171.4     1.215E+00    1.216E+00    4.108E+00
Np-239    -3.501E+00          266.9     9.345E+00    9.348E+00    3.091E+01
Nd-147     6.126E-01          152.2     9.324E-01    9.330E-01    1.882E+01
TL-210     1.050E+00           94.4     9.912E-01    9.930E-01    3.322E+00
Kr-85      0.000E+00         1.#INF     8.111E+01    8.111E+01    8.044E+02
-----------------------------------------------------------------------------
Total      1.127E+04

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:47:52 AMPage  1
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191107.An1             
                                                                                 
 Sample description                                             
      430266_Gamma_160-34268-A-17-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det2\2_Gamma_20191107.An1

 Acquisition information
        Start time:                 6/20/2019 10:17:14 AM
        Live time:               1800
        Real time:               1807
        Dead time:                  0.37 %
        Detector ID:                    2

 Detector system                                                
      Ge 2 SN/164                                                     
                                                                      

 Calibration
        Filename:                   2_Soil_TunaCan.Clb
      2_Soil_TunaCan_101407                                           
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 1:54:10 PM
             Zero offset:           0.101 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -4.975E-09 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 1:56:20 PM
             Type:                  Polynomial
             Uncertainty:           1.003 %
             Coefficients:         -0.414971  -4.933446   0.551852
                                   -0.058768   0.002630  -0.000046

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  2000.01keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:47:52 AMPage  2
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191107.An1             
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 10:16:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       2_2019-06-08_1441.PBC
                                                 6/8/2019 2:41:26 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   37 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.2335

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.57      302.  15.85   0.90  1.828E-02    46.54   4.250  2.162E+02 PB210 
    50.22       43. 132.41   0.84  2.273E-02    50.14   8.000    PBC<MDA TH227 
    63.36      301.  17.04   0.75  3.266E-02    63.29   3.810  1.343E+02 TH234 
    74.93     1025.   5.06   0.86  3.748E-02
    77.19     1660.   3.50   0.86  3.819E-02
    84.06      265.  14.51   0.86  3.996E-02
    87.27      569.   7.57   0.87  4.061E-02    86.49  13.100  5.965E+01 Np237 
                                                86.54  30.700  2.545E+01 EU155 
                                                86.94   9.040  8.626E+01 Sn126 
                                                87.57  37.500  2.055E+01 Sn126 
                                                88.04   3.790  2.047E+02 Cd109 
    89.94      349.  10.77   0.87  4.106E-02
    91.10       55. 228.96   0.87  4.124E-02    91.10  28.300    PBC<MDA Nd147 
    92.72      574.   7.38   0.87  4.146E-02    92.59   5.584  1.377E+02 TH234 
                                                93.35   5.561  1.380E+02 AC228 
    95.13      111.  29.92   0.87  4.174E-02
   138.87       21. 103.13   0.54  4.048E-02
   143.83      159.  26.66   1.36  3.990E-02   143.79  10.960  2.018E+01 U235  
   163.41       78.  51.37   2.16  3.736E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080    PBC<MDA U235  
   186.14      906.   6.85   1.16  3.429E-02   185.72  54.000  2.670E+01 U235  
   210.85        5. 836.82   0.97  3.117E-02   210.85   2.990    PBC<MDA TH229 
   227.00       16. 271.73   0.98  2.931E-02   227.00   6.300    PBC<MDA Cf251 
   236.04       84.  28.76   0.99  2.836E-02   235.97  12.300  1.336E+01 TH227 
   238.71      643.   5.62   0.99  2.808E-02   238.63  43.300  2.936E+01 PB212 
   242.06      779.   4.82   0.99  2.774E-02   242.00   7.430  2.099E+02 PB214 
   244.69       38. 192.70   0.99  2.747E-02   244.69   7.580    PBC<MDA EU152 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:47:52 AMPage  3
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191107.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   255.82       61.  46.97   0.42  2.637E-02   256.24   7.000    PBC<MDA TH227 
   263.70       28. 121.11   1.01  2.570E-02   263.70   0.006    PBC<MDA Cd113m
   279.20       35.  92.75   1.02  2.439E-02   279.20  81.460    PBC<MDA Hg203 
   284.30       65.  53.55   1.03  2.399E-02   284.30   6.140    PBC<MDA I131  
   295.30     1688.   2.96   1.05  2.317E-02   295.09  19.300  2.097E+02 PB214 
                                               296.00  79.000  5.137E+01 TL210 
   299.75      126.  22.00   1.48  2.283E-02   300.03   3.280  9.337E+01 PB212 
                                               300.07   2.460  1.245E+02 PA231 
                                               300.18   6.200  4.942E+01 PA233 
   316.49       11. 250.78   1.05  2.172E-02   316.49  87.040    PBC<MDA Ir192 
   328.76       32. 100.68   1.06  2.096E-02   328.76  20.300    PBC<MDA La140 
   333.22       10. 317.96   1.06  2.069E-02   333.44  15.510    PBC<MDA Cf249 
   338.47      156.  17.61   1.05  2.040E-02   338.32  12.010  3.528E+01 AC228 
   344.29        8. 482.03   1.07  2.008E-02   344.29  26.500    PBC<MDA EU152 
   352.01     2875.   2.18   1.15  1.967E-02   351.93  37.600  2.160E+02 PB214 
   392.02       10. 288.59   1.11  1.780E-02   391.69  64.000    PBC<MDA SN113 
   463.37        4. 534.85   1.16  1.525E-02   463.37  10.470    PBC<MDA SB125 
   482.00       25.  97.24   1.18  1.472E-02   482.00  80.500    PBC<MDA HF181 
   497.05        7. 313.74   1.19  1.431E-02   497.05  90.900    PBC<MDA RU103 
   511.86      103.  22.62   2.45  1.394E-02   511.86  20.000  2.053E+01 RH106 
   569.32       12. 134.89   1.24  1.268E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  6.414E+00 PA234 
                                               569.70  97.740  5.383E-01 BI207 
   569.70       20.  80.07   1.24  1.267E-02   569.32  15.380  5.651E+00 CS134 
                                               569.47   8.200  1.060E+01 PA234 
                                               569.70  97.740  8.897E-01 BI207 
   583.39      177.  12.09   1.35  1.241E-02   583.02  84.500  9.160E+00 TL208 
   609.56     2004.   2.52   1.33  1.194E-02   609.31  46.090  2.023E+02 BI214 
                                               610.30   5.750  1.624E+03 RU103 
   635.89       14. 109.12   1.29  1.151E-02   635.89  11.310    PBC<MDA SB125 
   657.76       20.  84.59   1.31  1.117E-02   657.76  94.640    PBC<MDA AG110M
   702.63       53.  35.10   1.34  1.055E-02   702.63  97.900  2.832E+00 NB94  
   727.74       25.  96.14   1.36  1.025E-02   727.17   7.550    PBC<MDA BI212 
   756.73       10. 183.03   1.38  9.903E-03   756.73  54.460    PBC<MDA ZR95  
   766.41       15. 157.69   1.39  9.796E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  2.958E+02 PA234M
   768.55      188.  10.55   1.51  9.773E-03
   778.92        9. 190.54   1.39  9.661E-03   778.92  12.940    PBC<MDA EU152 
   784.95       54.  37.51   1.40  9.593E-03   785.42   1.280  2.458E+02 BI212 
   795.87       18.  88.40   1.41  9.485E-03   795.87  85.530    PBC<MDA CS134 
   799.60       18.  94.43   1.41  9.448E-03   799.60  98.960    PBC<MDA TL210 
   815.77       21.  89.17   1.42  9.288E-03   815.77  23.280    PBC<MDA La140 
   860.74       16. 120.71   1.45  8.874E-03   860.56  12.420    PBC<MDA TL208 
   871.10       10.  99.61   1.46  8.783E-03   871.10  99.890    PBC<MDA NB94  
   873.23       15.  77.11   1.46  8.765E-03   873.23  12.270    PBC<MDA EU154 
   880.53       20.  94.01   1.47  8.703E-03   880.53   6.000    PBC<MDA PA234 
   883.24        9. 214.46   1.47  8.680E-03   883.24   9.600    PBC<MDA PA234 
   884.68       18. 102.39   1.47  8.668E-03   884.68  72.680    PBC<MDA AG110M
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:47:52 AMPage  4
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191107.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   911.67      122.  15.80   1.81  8.453E-03   911.07  29.000  2.758E+01 AC228 
   964.11       17. 113.07   1.52  8.055E-03   964.11  14.605    PBC<MDA EU152 
   969.66       85.  17.51   1.22  8.020E-03   968.97  17.460  3.384E+01 AC228 
   981.87       50.  34.06   0.56  7.930E-03
   996.33       17.  87.45   1.54  7.832E-03   996.33  10.600    PBC<MDA EU154 
  1001.00       17.  90.04   1.55  7.800E-03  1001.00   0.837    PBC<MDA PA234M
  1063.66       13.  89.51   1.59  7.403E-03  1063.66  74.500    PBC<MDA BI207 
  1077.40        2. 890.22   1.60  7.322E-03  1077.40   3.300    PBC<MDA Ga68  
  1120.75      422.   5.90   1.22  7.076E-03  1120.29  15.100  2.191E+02 BI214 
                                              1120.55  99.987  3.313E+01 Sc46  
                                              1121.30  34.900  9.498E+01 Ta182 
  1189.05        2. 854.40   1.67  6.719E-03  1189.05  16.200    PBC<MDA Ta182 
  1238.61      200.   8.95   1.56  6.481E-03  1238.28  66.070  2.592E+01 Co56  
  1274.86        2. 504.98   1.72  6.318E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  4.997E-01 EU154 
  1291.60        5. 319.69   1.73  6.244E-03  1291.60  43.200    PBC<MDA FE59  
  1313.00        9. 114.22   1.75  6.152E-03  1313.00  21.000    PBC<MDA TL210 
  1384.30       18.  87.68   1.79  5.864E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00       56.  24.73   1.80  5.773E-03  1408.00  21.005  2.581E+01 EU152 
  1461.57      128.  11.70   1.26  5.580E-03  1460.83  10.670  1.194E+02 K40   
  1596.21        6. 248.66   1.91  5.131E-03  1596.21  95.400    PBC<MDA La140 
  1690.98       10. 101.91   1.96  4.850E-03  1690.98  47.790    PBC<MDA SB124 
  1765.31      319.   5.60   1.75  4.646E-03  1764.49  15.400  2.471E+02 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.28    74.93       833.      1025. 2.734E+04    5.06   0.856  -       D
   308.31    77.19       854.      1660. 4.345E+04    3.50   0.858  -       D
   335.77    84.05       608.       264. 6.609E+03   14.57   0.863  -      sD
   359.31    89.93       549.       344. 8.375E+03   11.04   0.868  -       D
   380.05    95.12       500.       111. 2.662E+03   30.00   0.873  -      sD
   555.03   138.87       224.        21. 5.188E+02  103.13   0.539  -      sc
  3073.65   768.55        44.       188. 1.924E+04   10.55   1.506  -        
  3926.96   981.87        37.        50. 6.263E+03   34.06   0.563  -      sM
  4953.97  1238.61        20.       200. 3.086E+04    8.94   1.564  -      s 
  7061.01  1765.31        25.       304. 6.533E+04    6.19   2.005  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:47:52 AMPage  5
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191107.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.73    46.54       435.       248.     0.138    13.49   0.832D
 TH-227    200.14    50.14      1582.        43.     0.024   132.41   0.835s
 AM-241    237.72    59.54      1193.       -10.    -0.006   595.71   0.843s
 TH-234    252.72    63.29       743.       281.     0.156    14.98   0.846D
 Sn-126    256.69    64.28      1922.       -60.    -0.034   103.29   0.847s
 BA-133    323.52    80.99      9058.       -55.    -0.031   245.35   0.861 
 Np-237    345.52    86.49      8967.         0.     0.000   242.84   0.866A
 EU-155    345.73    86.54      8912.       -55.    -0.031   242.10   0.866s
 Sn-126    347.32    86.94      8547.       -55.    -0.031   237.04   0.866 
 Sn-126    349.84    87.57      8142.       -46.    -0.026   104.91   0.866s
 Cd-109    351.72    88.04      8073.        23.     0.013   555.47   0.867A
 Nd-147    363.96    91.10      8037.        55.     0.031   228.96   0.869s
 TH-234    369.92    92.59       802.       506.     0.281     9.09   0.870D
 AC-228    372.96    93.35      7927.        56.     0.031   226.91   0.871s
 Gd-153    389.56    97.50     13239.       -60.    -0.033   273.44   0.875s
 Np-239    397.56    99.50     13180.       -60.    -0.033   272.32   0.876 
 Gd-153    412.36   103.20     13120.       -60.    -0.033   270.81   0.879 
 Np-239    414.35   103.70     12542.       -43.    -0.024   370.48   0.879s
 EU-155    420.81   105.31     12499.         0.     0.000  1000.00   0.881s
 Np-239    424.07   106.13     13082.       -61.    -0.034   266.91   0.882s
 EU-152    486.67   121.78      1052.       -20.    -0.011   230.43   0.894 
 CO-57     487.79   122.06      1072.         0.     0.000  1000.00   0.895 
 EU-154    491.95   123.10      1132.       -16.    -0.009   308.09   0.895s
 PA-234    524.72   131.29      3792.       -51.    -0.028   171.47   0.902s
 HF-181    531.64   133.02      3741.       -51.    -0.028   170.06   0.904s
 CE-144    533.70   133.54      3690.       -51.    -0.028   168.82   0.904s
 HF-181    544.74   136.30      3639.       -51.    -0.028   167.25   0.906s
 CO-57     545.43   136.47      3621.       -52.    -0.029   162.88   0.906s
 Tc-99m    561.58   140.51      3673.       -53.    -0.029   163.42   0.910s
 U-235     574.87   143.83       492.       159.     0.088    26.66   1.364s
 CE-141    581.30   145.44      3912.       -55.    -0.031   161.63   0.914s
 Ba-140    650.17   162.66      1434.       -50.    -0.028   108.36   0.928s
 U-235     653.19   163.41       464.        78.     0.044    51.37   2.156s
 CE-139    662.94   165.85      1389.       -51.    -0.028   104.63   0.930s
 Cf-251    705.93   176.60       707.       -12.    -0.006   406.53   0.939s
 U-235     744.08   186.14       670.       891.     0.495     6.98   1.163s
 TH-229    773.56   193.51       711.       -12.    -0.006   539.65   0.953s
 U-235     820.85   205.33       624.       -20.    -0.011   114.61   0.962s
 TH-229    842.92   210.85       604.         5.     0.003   836.82   0.967s
 Cf-251    907.51   227.00       513.        16.     0.009   271.73   0.980s
 TH-227    943.39   235.97       249.        84.     0.047    28.76   0.987D
 PB-212    954.04   238.63       291.       677.     0.376     5.24   0.989D
 PB-214    967.50   242.00       301.       793.     0.441     4.71   0.992D
 EU-152    978.28   244.69      2639.        38.     0.021   192.70   0.994s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:47:52 AMPage  6
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191107.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-227   1022.77   255.82       243.        61.     0.034    46.97   0.420s
 Cd-113m  1054.30   263.70       561.        28.     0.016   121.11   1.009s
 BI-210M  1062.83   265.83       565.       -16.    -0.009   207.35   1.011 
 TL-208   1108.63   277.28       644.       -39.    -0.021    92.01   1.020 
 Hg-203   1116.30   279.20       498.        35.     0.019    92.75   1.021s
 I-131    1136.69   284.30       323.        65.     0.036    53.55   1.025s
 PB-214   1180.71   295.30       212.      1688.     0.938     2.96   1.049 
 TL-210   1183.49   296.00      3488.       -37.    -0.021   224.14   1.034s
 PB-212   1198.47   299.75       167.       126.     0.070    22.00   1.479s
 PA-231   1199.77   300.07      3451.       -37.    -0.021   222.23   1.038s
 PA-233   1200.21   300.18      3194.       -36.    -0.020   225.62   1.038s
 PA-231   1210.09   302.65      3159.       -36.    -0.020   223.95   1.040s
 BA-133   1210.90   302.85      3123.       -36.    -0.020   222.65   1.040s
 Ba-140   1218.89   304.85      3088.       -36.    -0.020   221.05   1.041s
 BI-210M  1219.07   304.90      3052.       -36.    -0.020   219.78   1.041s
 Ir-192   1265.45   316.49       375.        11.     0.006   250.78   1.050s
 CR-51    1279.82   320.08       511.       -26.    -0.014   134.42   1.053s
 La-140   1314.53   328.76       294.        32.     0.018   100.68   1.060 
 Cf-249   1333.24   333.44       286.        10.     0.006   317.96   1.064s
 AC-228   1352.76   338.32       175.       133.     0.074    16.59   1.068D
 Cs-136   1361.76   340.57       903.       -34.    -0.019   125.89   1.069s
 EU-152   1376.62   344.29       712.         8.     0.004   482.03   1.072s
 HF-181   1382.80   345.83       804.       -15.    -0.008   274.60   1.073 
 PB-214   1407.52   352.01       236.      2875.     1.597     2.18   1.146 
 BA-133   1423.48   356.00      3377.       -32.    -0.018   260.09   1.081s
 BA-133   1534.84   383.84       668.       -31.    -0.017   117.81   1.103s
 SN-113   1566.23   391.69       238.        10.     0.006   288.59   1.109s
 AG-108M  1735.21   433.94       228.       -19.    -0.011   328.24   1.141s
 SB-125   1852.93   463.37       269.         4.     0.002   534.85   1.164s
 Ir-192   1871.70   468.06       384.       -30.    -0.016    95.64   1.167 
 BE-7     1909.84   477.60       323.       -27.    -0.015    85.41   1.175s
 HF-181   1927.44   482.00       273.        25.     0.014    97.24   1.178s
 RU-103   1987.67   497.05       124.         7.     0.004   313.74   1.189s
 RH-106   2046.91   511.86       220.       103.     0.057    22.62   2.450s
 Kr-85    2055.37   513.98       323.         0.     0.000  1000.00   1.202s
 Nd-147   2123.45   531.00       148.       -12.    -0.007   200.58   1.215s
 Ba-140   2148.49   537.26       173.       -22.    -0.012   106.84   1.219s
 CS-134   2276.73   569.32       125.        12.     0.007   134.89   1.243s
 PA-234   2277.33   569.47       137.         0.     0.000  1000.00   1.243s
 BI-207   2278.25   569.70       116.        20.     0.011    80.07   1.244s
 TL-208   2333.00   583.39        78.       173.     0.096    12.46   1.348s
 SB-124   2410.37   602.73      2481.         0.     0.000  1000.00   1.268s
 CS-134   2418.28   604.71      2481.         0.     0.000  1000.00   1.269 
 BI-214   2437.68   609.56        94.      2004.     1.113     2.52   1.327 
 RU-103   2440.64   610.30      2504.       -24.    -0.013   292.54   1.274s
 AG-108M  2456.57   614.28      2480.       -24.    -0.014   290.46   1.276s
 PM-144   2471.69   618.06      2453.       -21.    -0.012   329.93   1.279s
 RH-106   2487.11   621.92      2504.       -26.    -0.014   273.04   1.282s

                                 (Page 8 of 22)

Page 1670 of 1906



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:47:52 AMPage  7
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191107.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125   2543.00   635.89       102.        14.     0.008   109.12   1.292s
 AG-110M  2630.49   657.76       137.        20.     0.011    84.59   1.308 
 CS-137   2646.08   661.66       209.       -19.    -0.011   108.23   1.311s
 PM-144   2785.61   696.54       100.       -14.    -0.008    70.39   1.336s
 NB-94    2809.96   702.63        69.        53.     0.029    35.10   1.340s
 SB-124   2890.59   722.79       248.       -24.    -0.014    93.17   1.355s
 AG-108M  2891.19   722.94       223.       -16.    -0.009   131.57   1.355s
 EU-154   2892.88   723.36       207.         0.     0.000  1000.00   1.355s
 ZR-95    2896.24   724.20       220.       -22.    -0.012    99.81   1.356s
 BI-212   2908.12   727.17       278.        25.     0.014    96.14   1.358s
 PM-146   2942.32   735.72       113.       -13.    -0.007   173.35   1.364 
 PM-146   2988.08   747.16       122.       -16.    -0.009   154.92   1.372s
 ZR-95    3026.36   756.73        78.        10.     0.006   183.03   1.379s
 AG-110M  3055.21   763.94       331.       -22.    -0.012   121.55   1.384s
 NB-95    3062.60   765.79       310.        -8.    -0.004   320.58   1.385s
 PA-234M  3065.09   766.41       285.        15.     0.009   157.69   1.386s
 EU-152   3115.12   778.92        74.         9.     0.005   190.54   1.395 
 BI-212   3141.12   785.42        87.        54.     0.030    37.51   1.399 
 CS-134   3182.92   795.87       113.        18.     0.010    88.40   1.407s
 TL-210   3197.84   799.60       130.        18.     0.010    94.43   1.409s
 CS-134   3207.25   801.95       185.       -16.    -0.009   120.69   1.411s
 CO-58    3242.54   810.77       199.       -25.    -0.014    97.00   1.417s
 La-140   3262.52   815.77       163.        21.     0.012    89.17   1.421s
 Cs-136   3273.44   818.50       199.       -12.    -0.007   171.38   1.422s
 MN-54    3338.84   834.85       117.       -26.    -0.015    20.12   1.434s
 Co-56    3386.53   846.77        74.        -1.     0.000   683.44   1.442s
 TL-208   3441.70   860.56        87.        16.     0.009   120.71   1.452 
 NB-94    3483.84   871.10        48.        10.     0.006    99.61   1.459s
 EU-154   3492.37   873.23        61.        15.     0.008    77.11   1.460s
 PA-234   3521.57   880.53       173.        20.     0.011    94.01   1.465s
 PA-234   3532.41   883.24       194.         9.     0.005   214.46   1.467s
 AG-110M  3538.19   884.68       168.        18.     0.010   102.39   1.468s
 AC-228   3646.15   911.67        45.       122.     0.068    15.80   1.813s
 AG-110M  3749.43   937.49       294.       -42.    -0.023    88.99   1.504s
 PA-234   3783.54   946.02        98.       -13.    -0.007   163.90   1.510s
 EU-152   3855.90   964.11       171.        17.     0.009   113.07   1.522s
 AC-228   3878.08   969.66        30.        85.     0.047    17.51   1.221 
 EU-154   3984.78   996.33       102.        17.     0.009    87.45   1.544s
 PA-234M  4003.46  1001.00       104.        17.     0.009    90.04   1.547s
 EU-154   4018.57  1004.77       168.       -19.    -0.011    97.15   1.549s
 Co-56    4150.84  1037.84        66.        -4.    -0.002   408.30   1.571s
 Cs-136   4191.76  1048.07        56.        -7.    -0.004   155.84   1.578 
 RH-106   4200.92  1050.36       100.       -14.    -0.007   107.98   1.579s
 BI-207   4254.12  1063.66        28.        13.     0.007    89.51   1.588s
 Ga-68    4309.08  1077.40        70.         2.     0.001   890.22   1.597s
 FE-59    4396.49  1099.25        80.        -6.    -0.003   197.97   1.611s
 EU-152   4447.79  1112.07       561.       -20.    -0.011   166.41   1.620 
 BI-214   4482.50  1120.75        37.       421.     0.234     5.91   1.221s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:47:52 AMPage  8
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191107.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Sc-46    4481.70  1120.55       560.       -20.    -0.011   166.35   1.625s
 CO-60    4692.46  1173.24        70.       -19.    -0.011   128.52   1.659s
 Ta-182   4755.72  1189.05        60.         2.     0.001   854.40   1.669 
 Ta-182   4885.17  1221.41        50.         0.     0.000  1000.00   1.689 
 Co-56    4952.65  1238.28       266.       -20.    -0.011   126.39   1.700s
 NA-22    5097.66  1274.53        50.         2.     0.001   504.98   1.723s
 EU-154   5097.70  1274.54        52.         0.     0.000  1000.00   1.723s
 FE-59    5165.93  1291.60        50.         5.     0.003   319.69   1.733s
 TL-210   5251.56  1313.00        20.         9.     0.005   114.22   1.746s
 AG-110M  5536.78  1384.30        43.        18.     0.010    87.68   1.789s
 EU-152   5631.60  1408.00        27.        56.     0.031    24.73   1.804s
 K-40     5845.91  1461.57        18.       128.     0.071    11.70   1.263s
 La-140   6384.53  1596.21        37.         6.     0.003   248.66   1.912s
 SB-124   6763.68  1690.98        17.        10.     0.006   101.91   1.965s
 BI-214   7057.76  1764.49       331.        11.     0.006   235.43   2.005D
 Co-56    7085.20  1771.35       315.         0.     0.000  1000.00   2.008s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -9.7043E+00                                      5.31E+01             
                           477.60-9.704E+00 ?(P 3.076E+01 8.54E+01 1.05E+01 G  
 
NA-22    C   1.7596E-01                                      9.50E+02             
                          1274.53 1.760E-01 ?(  3.137E+00 5.05E+02 9.99E+01 G  
 
K-40     N   1.1944E+02                                      4.66E+11             
                          1460.83 1.194E+02  (P 2.098E+01 1.17E+01 1.07E+01 G  
 
Sc-46    F   5.9822E-02                                      8.38E+01             
                           889.28 5.982E-02 &(  4.365E+00 2.13E+03 1.00E+02 G  
                          1120.55-1.594E+00 +   8.873E+00 1.66E+02 1.00E+02 G  
 
CR-51    F  -6.6945E+00                                      2.77E+01             
                           320.08-6.694E+00 &(P 2.809E+01 1.34E+02 9.94E+00 G  
 
MN-54    C  -1.5955E+00                                      3.12E+02             
                           834.85-1.596E+00 ?(P 3.244E+00 2.01E+01 1.00E+02 G  
 
FE-59    F  -2.6533E-02                                      4.45E+01             
                          1099.25-8.207E-01 ?(P 6.066E+00 1.98E+02 5.65E+01 G  
                          1291.60 1.012E+00 ?(P 7.351E+00 3.20E+02 4.32E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:47:52 AMPage  9
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191107.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Co-56    C  -4.7879E-02                                      7.73E+01             
                           846.77-4.788E-02 ?(P 2.641E+00 6.83E+02 9.99E+01 G  
                          1238.28-2.559E+00 + P 1.021E+01 1.26E+02 6.61E+01 G  
                          1037.84-1.912E+00 + P 2.105E+01 4.08E+02 1.41E+01 G  
                          1771.35 0.000E+00 +   6.623E+01 1.00E+03 1.55E+01  A 
 
CO-58    C  -1.4901E+00                                      7.09E+01             
                           810.78-1.490E+00 ?(P 4.096E+00 9.70E+01 9.95E+01 G  
 
CO-60    F  -2.6358E-03                                      1.93E+03             
                          1332.50-2.636E-03 %(P 3.265E+00 5.46E+04 1.00E+02 G  
                          1173.24-1.587E+00 + P 3.420E+00 1.29E+02 9.99E+01 G  
 
ZN-65    F  -5.5949E-02                                      2.44E+02             
                          1115.55-5.595E-02 &(  1.716E+01 9.08E+03 5.06E+01 G  
 
NB-94    I   2.8316E+00                                      7.41E+06             
                           702.63 2.832E+00 *(P 2.232E+00 3.51E+01 9.79E+01 G  
                           871.10 6.556E-01 -   2.216E+00 9.96E+01 9.99E+01 G  
 
ZR-95    I   1.0301E+00                                      6.40E+01             
                           756.73 1.030E+00 ?(  4.519E+00 1.83E+02 5.45E+01 G  
                           724.20-2.631E+00 +   8.780E+00 9.98E+01 4.42E+01 G  
 
NB-95    I  -4.4375E-01                                      6.40E+01             
                           765.79-4.438E-01 ?(  4.812E+00 3.21E+02 9.98E+01 G  
 
RU-103   I   2.9893E-01                                      3.93E+01             
                           497.05 2.989E-01  (  2.332E+00 3.14E+02 9.09E+01 G  
                           610.30-1.965E+01 +   1.911E+02 2.93E+02 5.75E+00 GA 
 
RH-106   I  -1.2394E+01                                      3.74E+02             
                           621.92-1.239E+01 &(  1.125E+02 2.73E+02 9.93E+00 G  
                          1050.36-6.424E+01 +   2.341E+02 1.08E+02 1.56E+00 G  
                           511.86 2.053E+01 ?   1.431E+01 2.26E+01 2.00E+01 GA 
 
AG-108M  C  -7.2386E-01                                      1.53E+05             
                           433.94-7.239E-01 ?(P 2.771E+00 3.28E+02 9.05E+01 G  
                           722.94-9.713E-01 &   4.297E+00 1.32E+02 9.08E+01 G  
                           614.28-1.267E+00 +   1.224E+01 2.90E+02 8.98E+01 G  
 
AG-110M  F   2.0116E+00                                      2.50E+02             
                           884.68 1.623E+00 ?(  5.571E+00 1.02E+02 7.27E+01 G  
                           657.76 1.065E+00 ?(P 3.005E+00 8.46E+01 9.46E+01 G  
                           937.49-8.135E+00 &   1.619E+01 8.90E+01 3.44E+01 G  
                          1384.30 6.863E+00 ?(  1.293E+01 8.77E+01 2.43E+01 G  
                           763.94-5.463E+00 &   2.222E+01 1.22E+02 2.23E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:47:52 AMPage 10
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191107.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SN-113   F   4.9050E-01                                      1.15E+02             
                           391.69 4.905E-01 &(  3.637E+00 2.89E+02 6.40E+01 G  
 
SB-124   F   7.8315E-01                                      6.02E+01             
                           602.73 0.000E+00 ?(  1.101E+01 1.00E+03 9.83E+01 G  
                          1690.98 2.393E+00 ?(P 5.257E+00 1.02E+02 4.78E+01 G  
                           722.79-1.221E+01 &   3.796E+01 9.32E+01 1.08E+01 G  
 
SB-125   I   1.3840E+00                                      1.01E+03             
                           427.88-3.432E-01 %(  8.499E+00 1.00E+03 2.96E+01 G  
                           600.50-1.586E+00 %   6.046E+01 1.14E+03 1.79E+01 G  
                           635.89 5.784E+00 &(P 2.129E+01 1.09E+02 1.13E+01 G  
                           463.37 1.514E+00 ?(P 2.752E+01 5.35E+02 1.05E+01 G  
 
I-131    I   1.6557E+00                                      8.02E+00             
                           364.48-5.020E-02 %(P 2.672E+00 4.46E+03 8.17E+01 G  
                           284.30 2.435E+01 &(P 3.263E+01 5.35E+01 6.14E+00 G  
                           636.97 1.012E+00 %   3.516E+01 1.00E+03 7.17E+00 G  
 
Gd-153   F  -2.6285E+00                                      2.42E+02             
                            97.50-2.628E+00 &(  2.378E+01 2.73E+02 3.00E+01 G  
                           103.20-3.605E+00 +   3.230E+01 2.71E+02 2.18E+01 G  
 
Ga-68    C   5.4104E+00                                      4.71E-02             
                          1077.40 5.410E+00 ?(  1.128E+02 8.90E+02 3.30E+00 G  
 
Tc-99m   I  -8.3846E-01                                      2.51E-01             
                           140.51-8.385E-01  (  4.542E+00 1.63E+02 8.93E+01 G  
 
BA-133   F  -1.4571E+00                                      3.85E+03             
                           356.00-1.457E+00 ?(  1.258E+01 2.60E+02 6.20E+01 G  
                           302.85-4.768E+00 &   3.524E+01 2.23E+02 1.83E+01 G  
                           383.84-1.075E+01 +   4.218E+01 1.18E+02 8.94E+00 GA 
                            80.99-2.284E+00 +   1.855E+01 2.45E+02 3.41E+01 GA 
 
CS-134   I   1.5445E+00                                      7.54E+02             
                           795.87 1.207E+00  (  3.573E+00 8.84E+01 8.55E+01 G  
                           604.71 0.000E+00 -   1.112E+01 1.00E+03 9.76E+01 G  
                           569.32 3.419E+00 ?(  1.562E+01 1.35E+02 1.54E+01 G  
                           801.95-1.106E+01 +   4.487E+01 1.21E+02 8.69E+00 G  
                           563.24-1.099E+00 & P 2.883E+01 1.10E+03 8.35E+00 G  
 
CS-137   I  -1.1341E+00                                      1.10E+04             
                           661.66-1.134E+00 ?(  4.114E+00 1.08E+02 8.52E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:47:52 AMPage 11
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191107.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-139   F  -9.5444E-01                                      1.38E+02             
                           165.85-9.544E-01 &(  3.312E+00 1.05E+02 7.99E+01 G  
 
Ba-140   I  -3.7109E+00                                      1.28E+01             
                           537.26-3.711E+00 ?(P 1.092E+01 1.07E+02 2.44E+01 G  
                           162.66-1.189E+01 +   4.273E+01 1.08E+02 6.22E+00 G  
                           304.85-2.053E+01 &   1.507E+02 2.21E+02 4.29E+00 G  
 
La-140   I   1.9571E+00                                      1.28E+01             
                          1596.21 6.432E-01 ?(  3.540E+00 2.49E+02 9.54E+01 G  
                           487.02 6.425E-02 % P 4.849E+00 3.02E+03 4.55E+01 G  
                           328.76 4.223E+00 ?(P 1.078E+01 1.01E+02 2.03E+01 G  
                           815.77 5.365E+00  (P 1.598E+01 8.92E+01 2.33E+01 G  
 
CE-141   I  -1.5944E+00                                      3.25E+01             
                           145.44-1.594E+00 ?(  8.541E+00 1.62E+02 4.82E+01 G  
 
CE-144   I  -6.2323E+00                                      2.85E+02             
                           133.54-6.232E+00 &(  3.488E+01 1.69E+02 1.11E+01 G  
 
PM-144   C  -7.2927E-01                                      3.63E+02             
                           696.54-7.293E-01 ?(P 2.600E+00 7.04E+01 9.90E+01 G  
                           618.06-1.011E+00 +   1.110E+01 3.30E+02 9.91E+01 G  
 
EU-152   F   2.6706E+00                                      4.94E+03             
                           121.78-9.250E-01 ?(  7.116E+00 2.30E+02 2.86E+01 G  
                           344.29 8.197E-01 &(  1.327E+01 4.82E+02 2.65E+01 G  
                          1112.07-1.161E+01 +   6.462E+01 1.66E+02 1.36E+01 G  
                           778.92 4.148E+00  (  1.898E+01 1.91E+02 1.29E+01 G  
                           964.11 7.903E+00 ?(  3.003E+01 1.13E+02 1.46E+01 G  
                           244.69 1.010E+01 ?(  6.459E+01 1.93E+02 7.58E+00 G  
                          1408.00 2.581E+01     1.227E+01 2.47E+01 2.10E+01 GA 
 
EU-154   I   3.0853E+00                                      3.14E+03             
                           123.10-5.034E-01 ?(  5.181E+00 3.08E+02 4.08E+01 G  
                          1274.54 0.000E+00 +   9.073E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 +   1.862E+01 1.00E+03 2.02E+01 G  
                           873.23 7.868E+00 ?(  2.026E+01 7.71E+01 1.23E+01 G  
                          1004.77-7.706E+00 +   2.506E+01 9.71E+01 1.80E+01 G  
                           996.33 1.136E+01 ?(  3.326E+01 8.75E+01 1.06E+01 G  
 
HF-181   F   1.1522E+00                                      4.24E+01             
                           482.00 1.152E+00 &(  3.739E+00 9.72E+01 8.05E+01 G  
                           133.02-1.594E+00 &   8.984E+00 1.70E+02 4.33E+01 G  
                           345.83-2.704E+00 +   2.486E+01 2.75E+02 1.51E+01 G  
                           136.30-1.193E+01 &   6.613E+01 1.67E+02 5.85E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:47:52 AMPage 12
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191107.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ta-182   F   7.3352E-01                                      1.14E+02             
                          1121.30 6.002E-01 %(  2.343E+01 1.16E+03 3.49E+01 G  
                          1221.41 0.000E+00 -   1.118E+01 1.00E+03 2.70E+01 G  
                          1189.05 1.021E+00  (  1.981E+01 8.54E+02 1.62E+01 G  
 
Hg-203   F   9.6724E-01                                      4.66E+01             
                           279.20 9.672E-01 ?(  2.982E+00 9.28E+01 8.15E+01 G  
 
TL-208   N   9.0264E+00                                      6.98E+02             
                           583.02 9.160E+00 @(P 2.323E+00 1.25E+01 8.45E+01 G  
                           277.28-1.384E+01 - P 4.338E+01 9.20E+01 6.31E+00 G  
                           860.56 8.116E+00 ?(P 2.326E+01 1.21E+02 1.24E+01 G  
 
PM-146   C  -5.4991E-02                                      2.02E+03             
                           453.88-5.499E-02 %(  3.737E+00 2.74E+03 6.50E+01 G  
                           747.16-2.542E+00 + P 8.828E+00 1.55E+02 3.40E+01 G  
                           735.72-3.083E+00 +   1.270E+01 1.73E+02 2.25E+01 G  
 
Y-88     F  -3.1158E-02                                      1.07E+02             
                          1836.06-3.116E-02 %(P 2.768E+00 1.05E+04 9.92E+01 G  
                           898.04-6.449E-02 % P 3.074E+00 2.09E+03 9.37E+01 G  
 
Cd-113m      1.0090E+04                                      5.33E+03             
                           263.70 1.009E+04 ?(  4.075E+04 1.21E+02 6.00E-03   K
 
Cd-109   F   8.2349E+00                                      4.53E+02             
                                                            Derived Ave Activity  
                            88.04 8.235E+00 }(  1.516E+02 5.55E+02 3.79E+00 G  
 
Cf-251   T  -1.0719E+00                                      3.28E+05             
                           176.60-1.072E+00 &(  1.163E+01 4.07E+02 1.70E+01 G  
                           227.00 4.713E+00 &   3.258E+01 2.72E+02 6.30E+00 GA 
 
Cf-249   T   4.5365E-01                                      1.28E+05             
                           387.95 1.534E-01 &(  5.752E+00 1.11E+03 6.60E+01 G  
                           333.44 1.731E+00 ?(  1.411E+01 3.18E+02 1.55E+01 G  
 
Sn-126      -1.0458E+01                                      3.65E+07             
                            87.57-1.678E+00 } P 1.542E+01 1.05E+02 3.75E+01 GA 
                            64.28-1.046E+01 ?(  3.579E+01 1.03E+02 9.70E+00 G  
                            86.94-8.373E+00 }   6.570E+01 2.37E+02 9.04E+00 GA 
 
PB-210   N   1.7744E+02                                      8.14E+03             
                            46.54 1.774E+02  (P 7.142E+01 1.35E+01 4.25E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:47:52 AMPage 13
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191107.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   3.0948E+01                                      6.98E+02             
                           238.63 3.095E+01  (P 3.754E+00 5.24E+00 4.33E+01 G  
                           300.03 9.337E+01 +   4.672E+01 2.20E+01 3.28E+00 GA 
 
PB-214   N   2.1384E+02                                      5.84E+05             
                           351.93 2.160E+02  (P 5.575E+00 2.18E+00 3.76E+01 G  
                           295.09 2.097E+02  (  8.772E+00 2.96E+00 1.93E+01 G  
                           242.00 2.139E+02     2.251E+01 4.71E+00 7.43E+00 GA 
 
BI-207   C   1.0806E+00                                      1.18E+04             
                          1063.66 1.331E+00 ?(P 2.770E+00 8.95E+01 7.45E+01 G  
                           569.70 8.897E-01 &(  2.375E+00 8.01E+01 9.77E+01 G  
 
BI-212   N   1.8009E+01                                      6.98E+02             
                           727.17 1.801E+01 ?(P 5.775E+01 9.61E+01 7.55E+00 G  
                           785.42 2.458E+02 ?   2.085E+02 3.75E+01 1.28E+00 GA 
 
U-235    N   2.1059E+01                                      2.57E+11             
                           143.79 2.018E+01 *(P 1.348E+01 2.67E+01 1.10E+01 G  
                           205.33-7.086E+00 - P 4.150E+01 1.15E+02 5.01E+00 G  
                           163.38 2.295E+01 *(P 3.016E+01 5.14E+01 5.08E+00 G  
                           185.72 2.670E+01 * P 3.694E+00 6.98E+00 5.40E+01 GA 
 
BI-214   N   2.0227E+02                                      5.84E+05             
                           609.31 2.023E+02  (P 4.829E+00 2.52E+00 4.61E+01 G  
                          1120.29 2.191E+02 + P 1.605E+01 5.91E+00 1.51E+01 G  
                          1764.49 8.557E+00 - P 6.794E+01 2.35E+02 1.54E+01 G  
 
BI-210M  T  -7.1144E-01                                      1.10E+09             
                           265.83-7.114E-01 &(  4.944E+00 2.07E+02 5.00E+01 G  
                           304.90-3.146E+00 &   2.295E+01 2.20E+02 2.80E+01 G  
 
AC-228   N   2.9954E+01                                      2.10E+03             
                           911.07 2.758E+01  (P 7.721E+00 1.58E+01 2.90E+01 G  
                           968.97 3.384E+01  (P 1.115E+01 1.75E+01 1.75E+01 G  
                           338.32 3.004E+01  (P 1.460E+01 1.66E+01 1.20E+01 G  
                            93.35 1.337E+01 -   1.004E+02 2.27E+02 5.56E+00 XA 
 
TH-227   N   1.4583E+01                                      7.95E+03             
                           256.24 1.846E+01  (  2.267E+01 4.70E+01 7.00E+00 G  
                           235.97 1.336E+01  (  1.215E+01 2.88E+01 1.23E+01 G  
                            50.14 1.307E+01 &(  5.746E+01 1.32E+02 8.00E+00 G  
 
TH-229   N  -1.3383E+00                                      2.68E+06             
                           193.51-4.367E+00  (P 4.809E+01 5.40E+02 4.40E+00 G  
                           210.85 3.119E+00 ?(P 6.988E+01 8.37E+02 2.99E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:47:52 AMPage 14
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191107.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-234   N   1.2305E+02                                      1.63E+12             
                            92.59 1.214E+02  (P 3.233E+01 9.09E+00 5.58E+00 G  
                            63.29 1.255E+02  (P 5.799E+01 1.50E+01 3.81E+00 G  
 
PA-231   N  -3.0322E+01                                      1.20E+07             
                           302.65-3.032E+01 &(  2.254E+02 2.24E+02 2.88E+00 G  
                           300.07-3.709E+01 +   2.735E+02 2.22E+02 2.46E+00 G  
 
PA-233   C  -2.2787E-01                                      7.82E+08             
                           312.01-2.279E-01 %(P 6.162E+00 1.06E+03 3.60E+01 G  
                           300.18-1.395E+01 +   1.045E+02 2.26E+02 6.20E+00 G  
 
PA-234   N  -3.3209E-01                                      1.63E+12             
                           131.29-3.812E+00 &(  2.167E+01 1.71E+02 1.80E+01 G  
                           946.02-6.584E+00 &   2.474E+01 1.64E+02 1.34E+01 G  
                           569.47 0.000E+00 +   3.060E+01 1.00E+03 8.20E+00 G  
                           883.24 6.192E+00 &(  4.505E+01 2.14E+02 9.60E+00 G  
                           880.53 2.168E+01 ?   6.816E+01 9.40E+01 6.00E+00 GA 
 
PA-234M  N   1.8173E+02                                      1.63E+12             
                          1001.00 1.417E+02 &(P 4.274E+02 9.00E+01 8.37E-01 G  
                           766.41 2.958E+02 &(  1.569E+03 1.58E+02 2.94E-01 G  
 
AM-241   T  -5.2459E-01                                      1.58E+05             
                            59.54-5.246E-01 ?(  8.310E+00 5.96E+02 3.59E+01 G  
 
Ir-192   F   3.2324E-01                                      7.40E+01             
                           316.49 3.232E-01 &(  2.731E+00 2.51E+02 8.70E+01 G  
                           468.06-2.099E+00 +   6.684E+00 9.56E+01 5.18E+01 G  
                           308.44-5.867E-01 &   2.034E+01 1.04E+03 3.18E+01 G  
 
Cs-136   F  -7.0894E-01                                      1.30E+01             
                           818.50-7.089E-01 ?(  4.108E+00 1.71E+02 1.00E+02 G  
                          1048.07-6.483E-01 +   3.481E+00 1.56E+02 8.00E+01 G  
                           340.57-1.990E+00 &   8.336E+00 1.26E+02 4.69E+01 G  
 
Np-239   T  -3.5013E+00                                      2.36E+00             
                           103.70-2.339E+00 +   2.868E+01 3.70E+02 2.40E+01 X  
                           106.13-3.501E+00 &(  3.091E+01 2.67E+02 2.27E+01 G  
                            99.50-5.249E+00 +   4.728E+01 2.72E+02 1.50E+01 X  
 
Nd-147       6.1261E-01                                      1.11E+01             
                           531.00-3.802E+00 ?(  1.882E+01 2.01E+02 1.30E+01 G  
                            91.10 2.641E+00 ?(  2.002E+01 2.29E+02 2.83E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:47:52 AMPage 15
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191107.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-210   N   1.0497E+00                                      5.84E+05             
                           799.60 1.050E+00 ?(  3.322E+00 9.44E+01 9.90E+01 G  
                           296.00-1.137E+00 -   8.456E+00 2.24E+02 7.90E+01 G  
                          1313.00 3.870E+00 &   1.013E+01 1.14E+02 2.10E+01 GA 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 AM-241      59.54      1193.       -10.    -0.006   595.71  -5.246E-01   
 Sn-126      64.28      1922.       -60.    -0.034   103.29  -1.046E+01   
 BA-133      80.99      9058.       -55.    -0.031   245.35  -2.284E+00   
 EU-155      86.54      8912.       -55.    -0.031   242.10  -2.469E+00   
 Sn-126      86.94      8547.       -55.    -0.031   237.04  -8.373E+00   
 Sn-126      87.57      8142.       -46.    -0.026   104.91  -1.678E+00  P
 Gd-153      97.50     13239.       -60.    -0.033   273.44  -2.628E+00   
 Np-239      99.50     13180.       -60.    -0.033   272.32  -5.249E+00   
 Gd-153     103.20     13120.       -60.    -0.033   270.81  -3.605E+00   
 Np-239     103.70     12542.       -43.    -0.024   370.48  -2.339E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:47:52 AMPage 16
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191107.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-239     106.13     13082.       -61.    -0.034   266.91  -3.501E+00   
 EU-152     121.78      1052.       -20.    -0.011   230.43  -9.250E-01   
 EU-154     123.10      1132.       -16.    -0.009   308.09  -5.034E-01   
 PA-234     131.29      3792.       -51.    -0.028   171.47  -3.812E+00   
 HF-181     133.02      3741.       -51.    -0.028   170.06  -1.594E+00   
 CE-144     133.54      3690.       -51.    -0.028   168.82  -6.232E+00   
 HF-181     136.30      3639.       -51.    -0.028   167.25  -1.193E+01   
 CO-57      136.47      3621.       -52.    -0.029   162.88  -6.695E+00   
 Tc-99m     140.51      3673.       -53.    -0.029   163.42  -8.385E-01   
 CE-141     145.44      3912.       -55.    -0.031   161.63  -1.594E+00   
 Ba-140     162.66      1434.       -50.    -0.028   108.36  -1.189E+01   
 CE-139     165.85      1389.       -51.    -0.028   104.63  -9.544E-01   
 Cf-251     176.60       707.       -12.    -0.006   406.53  -1.072E+00   
 TH-229     193.51       711.       -12.    -0.006   539.65  -4.367E+00  P
 TH-229     210.85       604.         5.     0.003   836.82   3.119E+00  P
 Cf-251     227.00       513.        16.     0.009   271.73   4.713E+00   
 EU-152     244.69      2639.        38.     0.021   192.70   1.010E+01   
 Cd-113m    263.70       561.        28.     0.016   121.11   1.009E+04   
 BI-210M    265.83       565.       -16.    -0.009   207.35  -7.114E-01   
 Hg-203     279.20       498.        35.     0.019    92.75   9.672E-01   
 I-131      284.30       323.        65.     0.036    53.55   2.435E+01  P
 TL-210     296.00      3488.       -37.    -0.021   224.14  -1.137E+00   
 PA-231     300.07      3451.       -37.    -0.021   222.23  -3.709E+01   
 PA-233     300.18      3194.       -36.    -0.020   225.62  -1.395E+01   
 PA-231     302.65      3159.       -36.    -0.020   223.95  -3.032E+01   
 BA-133     302.85      3123.       -36.    -0.020   222.65  -4.768E+00   
 Ba-140     304.85      3088.       -36.    -0.020   221.05  -2.053E+01   
 BI-210M    304.90      3052.       -36.    -0.020   219.78  -3.146E+00   
 Ir-192     316.49       375.        11.     0.006   250.78   3.232E-01   
 CR-51      320.08       511.       -26.    -0.014   134.42  -6.694E+00  P
 La-140     328.76       294.        32.     0.018   100.68   4.223E+00  P
 Cs-136     340.57       903.       -34.    -0.019   125.89  -1.990E+00   
 EU-152     344.29       712.         8.     0.004   482.03   8.197E-01   
 HF-181     345.83       804.       -15.    -0.008   274.60  -2.704E+00   
 BA-133     356.00      3377.       -32.    -0.018   260.09  -1.457E+00   
 BA-133     383.84       668.       -31.    -0.017   117.81  -1.075E+01   
 AG-108M    433.94       228.       -19.    -0.011   328.24  -7.239E-01  P
 SB-125     463.37       269.         4.     0.002   534.85   1.514E+00  P
 Ir-192     468.06       384.       -30.    -0.016    95.64  -2.099E+00   
 BE-7       477.60       323.       -27.    -0.015    85.41  -9.704E+00  P
 HF-181     482.00       273.        25.     0.014    97.24   1.152E+00   
 RU-103     497.05       124.         7.     0.004   313.74   2.989E-01   
 RH-106     511.86       220.       103.     0.057    22.62   2.053E+01   
 Ba-140     537.26       173.       -22.    -0.012   106.84  -3.711E+00  P
 CS-134     569.32       125.        12.     0.007   134.89   3.419E+00   
 BI-207     569.70       116.        20.     0.011    80.07   8.897E-01   
 RU-103     610.30      2504.       -24.    -0.013   292.54  -1.965E+01   
 AG-108M    614.28      2480.       -24.    -0.014   290.46  -1.267E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:47:52 AMPage 17
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191107.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PM-144     618.06      2453.       -21.    -0.012   329.93  -1.011E+00   
 RH-106     621.92      2504.       -26.    -0.014   273.04  -1.239E+01   
 SB-125     635.89       102.        14.     0.008   109.12   5.784E+00  P
 AG-110M    657.76       137.        20.     0.011    84.59   1.065E+00  P
 CS-137     661.66       209.       -19.    -0.011   108.23  -1.134E+00   
 PM-144     696.54       100.       -14.    -0.008    70.39  -7.293E-01  P
 SB-124     722.79       248.       -24.    -0.014    93.17  -1.221E+01   
 AG-108M    722.94       223.       -16.    -0.009   131.57  -9.713E-01   
 ZR-95      724.20       220.       -22.    -0.012    99.81  -2.631E+00   
 PM-146     735.72       113.       -13.    -0.007   173.35  -3.083E+00   
 PM-146     747.16       122.       -16.    -0.009   154.92  -2.542E+00  P
 ZR-95      756.73        78.        10.     0.006   183.03   1.030E+00   
 AG-110M    763.94       331.       -22.    -0.012   121.55  -5.463E+00   
 NB-95      765.79       310.        -8.    -0.004   320.58  -4.438E-01   
 PA-234M    766.41       285.        15.     0.009   157.69   2.958E+02   
 EU-152     778.92        74.         9.     0.005   190.54   4.148E+00   
 CS-134     795.87       113.        18.     0.010    88.40   1.207E+00   
 TL-210     799.60       130.        18.     0.010    94.43   1.050E+00   
 CS-134     801.95       185.       -16.    -0.009   120.69  -1.106E+01   
 CO-58      810.77       199.       -25.    -0.014    97.00  -1.490E+00  P
 La-140     815.77       163.        21.     0.012    89.17   5.365E+00  P
 Cs-136     818.50       199.       -12.    -0.007   171.38  -7.089E-01   
 MN-54      834.85       117.       -26.    -0.015    20.12  -1.596E+00  P
 Co-56      846.77        74.        -1.     0.000   683.44  -4.788E-02  P
 EU-154     873.23        61.        15.     0.008    77.11   7.868E+00   
 PA-234     880.53       173.        20.     0.011    94.01   2.168E+01   
 PA-234     883.24       194.         9.     0.005   214.46   6.192E+00   
 AG-110M    884.68       168.        18.     0.010   102.39   1.623E+00   
 AG-110M    937.49       294.       -42.    -0.023    88.99  -8.135E+00   
 PA-234     946.02        98.       -13.    -0.007   163.90  -6.584E+00   
 EU-152     964.11       171.        17.     0.009   113.07   7.903E+00   
 EU-154     996.33       102.        17.     0.009    87.45   1.136E+01   
 PA-234M   1001.00       104.        17.     0.009    90.04   1.417E+02  P
 EU-154    1004.77       168.       -19.    -0.011    97.15  -7.706E+00   
 Co-56     1037.84        66.        -4.    -0.002   408.30  -1.912E+00  P
 Cs-136    1048.07        56.        -7.    -0.004   155.84  -6.483E-01   
 RH-106    1050.36       100.       -14.    -0.007   107.98  -6.424E+01   
 BI-207    1063.66        28.        13.     0.007    89.51   1.331E+00  P
 Ga-68     1077.40        70.         2.     0.001   890.22   5.410E+00   
 FE-59     1099.25        80.        -6.    -0.003   197.97  -8.207E-01  P
 EU-152    1112.07       561.       -20.    -0.011   166.41  -1.161E+01   
 Sc-46     1120.55       560.       -20.    -0.011   166.35  -1.594E+00   
 CO-60     1173.24        70.       -19.    -0.011   128.52  -1.587E+00  P
 Ta-182    1189.05        60.         2.     0.001   854.40   1.021E+00   
 Co-56     1238.28       266.       -20.    -0.011   126.39  -2.559E+00  P
 FE-59     1291.60        50.         5.     0.003   319.69   1.012E+00  P
 TL-210    1313.00        20.         9.     0.005   114.22   3.870E+00   
 AG-110M   1384.30        43.        18.     0.010    87.68   6.863E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:47:52 AMPage 18
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191107.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152    1408.00        27.        56.     0.031    24.73   2.581E+01   
 La-140    1596.21        37.         6.     0.003   248.66   6.432E-01   
 SB-124    1690.98        17.        10.     0.006   101.91   2.393E+00  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -9.7042E+00   -9.7043E+00    8.541E+01%                3.08E+01
 NA-22  #A    1.7596E-01    1.7596E-01    5.050E+02%                3.14E+00
 K-40         1.1944E+02    1.1944E+02    1.170E+01%                2.10E+01
 Sc-46  #A    5.9821E-02    5.9822E-02    2.129E+03%                4.37E+00
 CR-51  #A   -6.6943E+00   -6.6945E+00    1.344E+02%                2.81E+01
 MN-54  #A   -1.5955E+00   -1.5955E+00    2.012E+01%                3.24E+00
 FE-59  #A   -2.6532E-02   -2.6533E-02    1.880E+02%                6.07E+00
 Co-56  #A   -4.7879E-02   -4.7879E-02    6.834E+02%                2.64E+00
 CO-57  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.40E+00
 CO-58  #A   -1.4901E+00   -1.4901E+00    9.700E+01%                4.10E+00
 CO-60  #A   -2.6358E-03   -2.6358E-03    5.458E+04%                3.26E+00
 ZN-65  #A   -5.5949E-02   -5.5949E-02    9.082E+03%                1.72E+01
 NB-94  #     2.8316E+00    2.8316E+00    3.510E+01%                2.23E+00
 ZR-95  #A    1.0301E+00    1.0301E+00    1.830E+02%                4.52E+00
 NB-95  #A   -4.4375E-01   -4.4375E-01    3.206E+02%                4.81E+00
 RU-103 #A    2.9893E-01    2.9893E-01    3.137E+02%                2.33E+00
 RH-106 #A   -1.2394E+01   -1.2394E+01    2.730E+02%                1.13E+02
 AG-108M#A   -7.2386E-01   -7.2386E-01    3.282E+02%                2.77E+00
 AG-110M#A    2.0116E+00    2.0116E+00    5.305E+01%                5.57E+00
 SN-113  A    4.9049E-01    4.9050E-01    2.886E+02%                3.64E+00
 SB-124 #A    7.8314E-01    7.8315E-01    1.019E+02%                1.10E+01
 SB-125 #A    1.3840E+00    1.3840E+00    1.091E+02%                8.50E+00
 I-131  #A    1.6556E+00    1.6557E+00    5.355E+01%                2.67E+00
 Gd-153 #A   -2.6285E+00   -2.6285E+00    2.734E+02%                2.38E+01
 Ga-68  #A    5.3426E+00    5.4104E+00    8.902E+02%                1.13E+02
 Tc-99m #A   -8.3648E-01   -8.3846E-01    1.634E+02%                4.54E+00
 BA-133 #A   -1.4571E+00   -1.4571E+00    2.601E+02%                1.26E+01
 CS-134 #A    1.5445E+00    1.5445E+00    8.064E+01%                3.57E+00
 CS-137 #A   -1.1341E+00   -1.1341E+00    1.082E+02%                4.11E+00
 CE-139 #A   -9.5444E-01   -9.5444E-01    1.046E+02%                3.31E+00
 Ba-140 #A   -3.7108E+00   -3.7109E+00    1.068E+02%                1.09E+01
 La-140 #A    1.9570E+00    1.9571E+00    8.917E+01%                3.54E+00
 CE-141 #A   -1.5943E+00   -1.5944E+00    1.616E+02%                8.54E+00
 CE-144 #A   -6.2323E+00   -6.2323E+00    1.688E+02%                3.49E+01
 PM-144 #A   -7.2927E-01   -7.2927E-01    7.039E+01%                2.60E+00
 EU-152 #A    2.6706E+00    2.6706E+00    1.131E+02%                7.12E+00
 EU-154 #A    3.0853E+00    3.0853E+00    7.711E+01%                5.18E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:47:52 AMPage 19
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191107.An1             
                                                                                 
 EU-155 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.24E+01
 HF-181 #A    1.1522E+00    1.1522E+00    9.724E+01%                3.74E+00
 Ta-182 #A    7.3351E-01    7.3352E-01    7.185E+02%                2.34E+01
 Hg-203 #A    9.6722E-01    9.6724E-01    9.275E+01%                2.98E+00
 TL-208 #     9.0264E+00    9.0264E+00    1.246E+01%                2.32E+00
 PM-146 #A   -5.4991E-02   -5.4991E-02    2.743E+03%                3.74E+00
 Y-88   #A   -3.1158E-02   -3.1158E-02    1.046E+04%                2.77E+00
 Cd-113m#A    1.0090E+04    1.0090E+04    1.211E+02%                4.07E+04
 Cd-109 #A    8.2349E+00    8.2349E+00    5.555E+02%                1.52E+02
 Cf-251 #A   -1.0719E+00   -1.0719E+00    4.065E+02%                1.16E+01
 Cf-249 #A    4.5365E-01    4.5365E-01    3.180E+02%                5.75E+00
 Sn-126 #A   -1.0458E+01   -1.0458E+01    1.033E+02%                3.58E+01
 PB-210 #     1.7744E+02    1.7744E+02    1.349E+01%                7.14E+01
 PB-212       3.0948E+01    3.0948E+01    5.240E+00%                3.75E+00
 PB-214       2.1384E+02    2.1384E+02    1.839E+00%                5.58E+00
 BI-207 #A    1.0806E+00    1.0806E+00    6.005E+01%                2.77E+00
 BI-212 #A    1.8009E+01    1.8009E+01    9.614E+01%                5.78E+01
 U-235  #     2.1059E+01    2.1059E+01    2.666E+01%                1.35E+01
 BI-214       2.0227E+02    2.0227E+02    2.521E+00%                4.83E+00
 BI-210M#A   -7.1144E-01   -7.1144E-01    2.074E+02%                4.94E+00
 AC-228       2.9954E+01    2.9954E+01    9.612E+00%                7.72E+00
 TH-227  A    1.4583E+01    1.4583E+01    2.876E+01%                2.27E+01
 TH-229 #A   -1.3383E+00   -1.3383E+00    4.979E+02%                4.81E+01
 TH-234       1.2305E+02    1.2305E+02    8.762E+00%                3.23E+01
 PA-231 #A   -3.0322E+01   -3.0322E+01    2.239E+02%                2.25E+02
 PA-233 #A   -2.2787E-01   -2.2787E-01    1.064E+03%                6.16E+00
 PA-234 #A   -3.3209E-01   -3.3209E-01    1.373E+02%                2.17E+01
 PA-234M#A    1.8173E+02    1.8173E+02    9.004E+01%                4.27E+02
 AM-241 #A   -5.2459E-01   -5.2459E-01    5.957E+02%                8.31E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.65E+01
 Ir-192 #A    3.2324E-01    3.2324E-01    2.508E+02%                2.73E+00
 Cs-136 #A   -7.0891E-01   -7.0894E-01    1.714E+02%                4.11E+00
 Np-239 #A   -3.5004E+00   -3.5013E+00    2.669E+02%                3.09E+01
 Nd-147 #A    6.1258E-01    6.1261E-01    1.522E+02%                1.88E+01
 TL-210 #A    1.0497E+00    1.0497E+00    9.443E+01%                3.32E+00
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                8.04E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.0 keV)     9.416E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.0 keV) 9.4161340E+02  Bq/Sample     
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:47:52 AMPage 20
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191107.An1             
                                                                                 

                                 (Page 22 of 22)

Page 1684 of 1906



 500  1000  1500  2000  2500  3000  3500  4000  4500  5000  5500  6000  6500  7000  7500  8000 
1.0e0

1.0e1

1.0e2

1.0e3

1.0e4

1.0e5

P
b-

21
0 

T
h-

22
7 

A
m

-2
41

 
T

h-
23

4 
S

n-
12

6 
B

a-
13

3 E
u-

15
5 

S
n-

12
6 

S
n-

12
6 

C
d-

10
9 

N
d-

14
7 

T
h-

23
4 

A
c-

22
8 

G
d-

15
3 

N
p-

23
9 

G
d-

15
3 

N
p-

23
9 

N
p-

23
9 

E
u-

15
2 

E
u-

15
4 

P
a-

23
4 

H
f-

18
1 

C
e-

14
4 

H
f-

18
1 

C
o-

57
  

T
c-

99
m

 
U

-2
35

  
C

e-
14

1 
B

a-
14

0 
U

-2
35

  
C

e-
13

9 
C

f-
25

1 
U

-2
35

  
T

h-
22

9 
U

-2
35

  
T

h-
22

9 
C

f-
25

1 
T

h-
22

7 
P

b-
21

2 
P

b-
21

4 
E

u-
15

2 
T

h-
22

7 
C

d-
11

3m
B

i-2
10

M T
l-2

08
 

H
g-

20
3 I-
13

1 
 

P
b-

21
4 

T
l-2

10
 

P
b-

21
2 

P
a-

23
1 

P
a-

23
3 

P
a-

23
1 

B
a-

13
3 B
a-

14
0 

B
i-2

10
M

Ir
-1

92
 

P
a-

23
3 

Ir
-1

92
 

C
r-

51
  

La
-1

40
 

C
f-

24
9 

A
c-

22
8 

C
s-

13
6 

E
u-

15
2 

H
f-

18
1 

P
b-

21
4 

B
a-

13
3 

I-
13

1 
 

B
a-

13
3 

C
f-

24
9 

S
n-

11
3 

S
b-

12
5 

A
g-

10
8M

P
m

-1
46

 
S

b-
12

5 
Ir

-1
92

 
B

e-
7 

  
H

f-
18

1 La
-1

40
 

R
u-

10
3 

R
h-

10
6 

N
d-

14
7 

B
a-

14
0 C

s-
13

4 
C

s-
13

4 
B

i-2
07

 
T

l-2
08

 
S

b-
12

5 
B

i-2
14

 
R

u-
10

3 
A

g-
10

8M
P

m
-1

44
 

R
h-

10
6 

S
b-

12
5 

I-
13

1 
 

A
g-

11
0M

C
s-

13
7 

P
m

-1
44

 
N

b-
94

  
S

b-
12

4 
A

g-
10

8M
Z

r-
95

  
B

i-2
12

 
P

m
-1

46
 

P
m

-1
46

 
Z

r-
95

  
A

g-
11

0M
N

b-
95

  
P

a-
23

4M
E

u-
15

2 
B

i-2
12

 
C

s-
13

4 
T

l-2
10

 
C

s-
13

4 
C

o-
58

  
La

-1
40

 
C

s-
13

6 
M

n-
54

  
C

o-
56

  
T

l-2
08

 
N

b-
94

  
E

u-
15

4 
P

a-
23

4 
P

a-
23

4 
A

g-
11

0M
S

c-
46

  
Y

-8
8 

  
A

c-
22

8 
A

g-
11

0M P
a-

23
4 E

u-
15

2 
A

c-
22

8 
E

u-
15

4 
P

a-
23

4M
E

u-
15

4 

C
o-

56
  

C
s-

13
6 R
h-

10
6 

B
i-2

07
 

G
a-

68
  

F
e-

59
  

E
u-

15
2 

Z
n-

65
  

S
c-

46
  

B
i-2

14
 

T
a-

18
2 

C
o-

60
  

T
a-

18
2 

C
o-

56
  

N
a-

22
  

F
e-

59
  

T
l-2

10
 C
o-

60
  

A
g-

11
0M

E
u-

15
2 K
-4

0 
  

La
-1

40
 

S
b-

12
4 

B
i-2

14
 

Y
-8

8 
  

Channels

C
ou

nt
s

430266_Gamma_160-34268-A-17-B. 2_Gamma_20191107.spc.

P
age 1685 of 1906



Test America St. Louis                    Spectrum ID: 12_Gamma_20191250
-----------------------------------------------------------------------------                      
   Sample Description: 430266_Gamma_160-34268-A-18-B 
             Detector: Detector #12       
             Batch ID: 430266                 
    Work Order Number: Gamma   
           Lot Number: 160-34268-A-18-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 10:48        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 10:48:35     Real Time: 1802   sec
        Analysis Time: 6/20/2019 11:18        Dead Time: 0.09   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCan_108513
  Efficiency Cal Date: 4/20/2018 11:53
      Energy Cal Date: 4/20/2018 11:13                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 12_2019-06-08_1442.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       4.081E+00          108.4     4.422E+00    4.427E+00    1.495E+01
NA-22      0.000E+00         1.#INF     1.987E-01    1.987E-01    1.540E+00
K-40       1.149E+02            8.0     9.173E+00    1.086E+01    5.395E+00
Sc-46      4.504E-01           83.8     3.775E-01    3.782E-01    2.193E+00
CR-51      4.536E+00          192.0     8.708E+00    8.711E+00    2.916E+01
MN-54      9.768E-01           47.7     4.656E-01    4.682E-01    1.036E+00
FE-59     -1.754E+00           85.3     1.496E+00    1.499E+00    3.232E+00
Co-56      9.339E-01           72.3     6.750E-01    6.767E-01    1.467E+00
CO-57      3.894E-01           90.6     3.529E-01    3.534E-01    1.178E+00
CO-58     -8.409E-01           82.4     6.931E-01    6.944E-01    2.317E+00
CO-60      4.844E-01          124.6     6.036E-01    6.041E-01    1.337E+00
ZN-65     -1.131E+00          154.2     1.743E+00    1.744E+00    5.949E+00
NB-94      5.042E-01           57.9     2.920E-01    2.932E-01    1.059E+00
ZR-95      1.465E-01          781.5     1.145E+00    1.145E+00    2.742E+00
NB-95      7.833E-01           76.2     5.970E-01    5.984E-01    1.991E+00
RU-103    -6.189E-01           91.7     5.676E-01    5.685E-01    1.405E+00
RH-106     6.181E+00          185.8     1.148E+01    1.149E+01    3.859E+01
AG-108M    7.014E-02          681.9     4.783E-01    4.783E-01    1.227E+00
AG-110M    6.259E-01           26.7     1.673E-01    1.703E-01    2.971E+00
SN-113    -3.498E-07    223207577.9     7.807E-01    7.807E-01    2.697E+00
SB-124     1.081E-01           44.7     4.832E-02    4.864E-02    3.946E+00
SB-125     6.154E-01           90.6     5.574E-01    5.583E-01    4.481E+00
I-131      2.792E-01           71.2     1.988E-01    1.993E-01    1.436E+00
Gd-153    -1.394E+00          148.0     2.063E+00    2.065E+00    6.879E+00
Ga-68     -1.972E+01          146.7     2.893E+01    2.895E+01    6.369E+01
Tc-99m    -5.006E-01          162.1     8.117E-01    8.122E-01    2.704E+00
BA-133     2.564E-01          483.7     1.240E+00    1.240E+00    4.190E+00
CS-134     2.546E+00           28.3     7.214E-01    7.330E-01    1.735E+00
CS-137    -4.333E-01          146.7     6.357E-01    6.361E-01    2.175E+00
CE-139    -4.976E-01          107.4     5.343E-01    5.349E-01    1.784E+00
Ba-140    -6.594E-01           77.5     5.112E-01    5.123E-01    6.155E+00
La-140     4.219E-01          124.7     5.260E-01    5.265E-01    1.243E+00
CE-141    -9.859E-01          156.6     1.544E+00    1.544E+00    5.139E+00
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CE-144     3.245E+00          169.6     5.506E+00    5.508E+00    1.838E+01
PM-144    -7.136E-01          108.4     7.739E-01    7.747E-01    1.777E+00
EU-152     2.345E-01           98.0     2.298E-01    2.301E-01    4.492E+00
EU-154     1.078E+00          102.0     1.099E+00    1.100E+00    2.532E+00
EU-155     3.376E+00           40.8     1.378E+00    1.390E+00    3.659E+00
HF-181     5.332E-01          117.3     6.254E-01    6.260E-01    2.097E+00
Ta-182    -3.207E+00           86.9     2.786E+00    2.790E+00    9.321E+00
Hg-203    -5.850E-01           93.0     5.443E-01    5.451E-01    1.819E+00
TL-208     1.001E+01            8.5     8.480E-01    9.889E-01    1.160E+00
PM-146     3.031E-01          220.3     6.675E-01    6.677E-01    1.698E+00
Y-88      -1.241E+00           92.0     1.142E+00    1.144E+00    2.248E+00
Cd-113m   -3.504E+03          177.1     6.205E+03    6.208E+03    2.109E+04
Cd-109     1.264E+01          140.8     1.780E+01    1.782E+01    5.930E+01
Cf-251    -1.319E+00          197.5     2.606E+00    2.607E+00    6.696E+00
Cf-249     3.871E-01          191.2     7.401E-01    7.404E-01    2.520E+00
Sn-126    -5.767E+00          121.6     7.014E+00    7.021E+00    2.337E+01
PB-210     2.390E+01           59.0     1.409E+01    1.417E+01    3.969E+01
PB-212     2.896E+01            4.5     1.310E+00    2.000E+00    2.111E+00
PB-214     2.176E+01            6.4     1.387E+00    1.773E+00    2.660E+00
BI-207    -6.006E-02          166.2     9.980E-02    9.985E-02    1.994E+00
BI-212     8.593E+00           91.1     7.825E+00    7.838E+00    2.631E+01
U-235      5.256E+00           50.7     2.663E+00    2.677E+00    5.674E+00
BI-214     1.920E+01            9.0     1.736E+00    1.992E+00    2.603E+00
BI-210M    7.108E-01           92.5     6.572E-01    6.582E-01    2.205E+00
AC-228     2.799E+01            6.5     1.815E+00    2.304E+00    1.391E+00
TH-227     3.343E+00          127.1     4.248E+00    4.252E+00    1.440E+01
TH-229     1.517E+01           49.1     7.454E+00    7.496E+00    2.170E+01
TH-234     9.808E+00           58.2     5.711E+00    5.737E+00    2.097E+01
PA-231    -1.513E+01          200.5     3.032E+01    3.033E+01    1.015E+02
PA-233     0.000E+00         1.#INF     3.994E-01    3.994E-01    8.146E+00
PA-234     3.361E+00           74.4     2.501E+00    2.507E+00    8.580E+00
PA-234M    4.060E+00          116.5     4.730E+00    4.734E+00    1.963E+02
AM-241    -1.565E+00          121.9     1.908E+00    1.910E+00    6.362E+00
Np-237     0.000E+00         1.#INF     5.568E+00    5.568E+00    1.854E+01
Ir-192     0.000E+00         1.#INF     2.561E-01    2.562E-01    3.406E+00
Cs-136     6.305E-01           98.4     6.202E-01    6.212E-01    2.094E+00
Np-239     1.664E+00          136.5     2.272E+00    2.274E+00    7.584E+00
Nd-147    -3.694E+00          116.6     4.307E+00    4.312E+00    1.032E+01
TL-210     0.000E+00         1.#INF     1.007E-01    1.007E-01    2.099E+00
Kr-85     -4.192E+01          394.5     1.654E+02    1.654E+02    5.641E+02
-----------------------------------------------------------------------------
Total      3.456E+02

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:18:49 AMPage  1
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191250.An1            
                                                                                 
 Sample description                                             
      430266_Gamma_160-34268-A-18-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20191250.An1

 Acquisition information
        Start time:                 6/20/2019 10:48:35 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.09 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCan_108513                                               
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 11:13:27 AM
             Zero offset:           0.059 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.735E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 11:53:09 AM
             Type:                  Polynomial
             Uncertainty:           1.020 %
             Coefficients:         -0.363508  -4.707999   0.462125
                                   -0.051256   0.002384  -0.000043

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.13keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:18:49 AMPage  2
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191250.An1            
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 10:48:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2019-06-08_1442.PBC
                                                 6/8/2019 2:42:09 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   32 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.0917

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.71       66.  28.02   0.84  1.822E-02    46.54   4.250    PBC<MDA PB210 
    50.14       20. 127.07   0.85  2.193E-02    50.14   8.000    PBC<MDA TH227 
    63.03       16. 121.30   0.87  2.978E-02    63.29   3.810    PBC<MDA TH234 
    74.98      195.  11.79   0.88  3.336E-02
    77.19      311.   8.47   0.88  3.388E-02
    86.54       28.  79.00   0.89  3.560E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.427E+00 EU155 
                                                86.94   9.040  4.839E+00 Sn126 
    86.93       25.  91.02   0.89  3.566E-02    86.54  30.700    PBC<MDA EU155 
                                                86.94   9.040  4.322E+00 Sn126 
    87.56       31.  72.79   0.89  3.575E-02    87.57  37.500    PBC<MDA Sn126 
    88.03       31. 140.81   0.89  3.582E-02    88.04   3.790    PBC<MDA Cd109 
    92.69       40.  58.23   0.90  3.637E-02    92.59   5.584    PBC<MDA TH234 
    93.45       32. 135.31   0.90  3.645E-02    93.35   5.561    PBC<MDA AC228 
   103.70       25. 142.12   0.91  3.720E-02   103.70  24.000    PBC<MDA Np239 
   105.26       48.  40.82   1.24  3.726E-02   105.31  21.200    PBC<MDA EU155 
   106.13       25. 136.51   0.91  3.729E-02   106.13  22.700    PBC<MDA Np239 
   122.06       22.  90.61   0.93  3.724E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  3.894E-01 CO57  
   123.10       16. 125.08   0.93  3.721E-02   123.10  40.790    PBC<MDA EU154 
   131.29       25. 120.52   0.94  3.683E-02   131.29  18.000    PBC<MDA PA234 
   133.02       24. 167.24   0.94  3.673E-02   133.02  43.300    PBC<MDA HF181 
   133.54       24. 169.64   0.94  3.670E-02   133.54  11.090    PBC<MDA CE144 
   143.74       28.  50.68   0.34  3.599E-02   143.79  10.960    PBC<MDA U235  
   162.66       22. 106.49   0.97  3.435E-02   162.66   6.220    PBC<MDA Ba140 
   163.41       22. 107.83   0.97  3.428E-02   163.38   5.080    PBC<MDA U235  
   185.93      112.  18.07   0.76  3.213E-02   185.72  54.000  2.990E+00 U235  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:18:49 AMPage  3
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191250.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   193.51       44.  49.14   1.00  3.140E-02   193.51   4.400    PBC<MDA TH229 
   205.33       17. 131.56   1.01  3.030E-02   205.33   5.010    PBC<MDA U235  
   208.89       76.  21.86   1.02  2.997E-02
   210.85       18. 133.46   1.02  2.980E-02   210.85   2.990    PBC<MDA TH229 
   227.00       14. 126.19   1.03  2.839E-02   227.00   6.300    PBC<MDA Cf251 
   238.58      598.   5.83   1.13  2.743E-02   238.63  43.300  2.798E+01 PB212 
   241.98       88.  17.04   1.05  2.716E-02   242.00   7.430  2.427E+01 PB214 
   265.83       16.  92.46   1.07  2.539E-02   265.83  50.000    PBC<MDA BI210M
   277.43       41.  27.09   1.65  2.462E-02   277.28   6.310  1.466E+01 TL208 
   295.22      181.   9.90   1.31  2.349E-02   295.09  19.300  2.217E+01 PB214 
                                               296.00  79.000  5.429E+00 TL210 
   299.87       62.  26.16   0.76  2.321E-02   300.03   3.280  4.561E+01 PB212 
                                               300.07   2.460  6.082E+01 PA231 
                                               300.18   6.200  2.414E+01 PA233 
   320.08       18. 191.97   1.13  2.210E-02   320.08   9.940    PBC<MDA CR51  
   328.76        6. 225.97   1.13  2.165E-02   328.76  20.300    PBC<MDA La140 
   338.06      123.  13.05   0.85  2.119E-02   338.32  12.010  2.679E+01 AC228 
   351.81      291.   8.36   1.00  2.056E-02   351.93  37.600  2.090E+01 PB214 
   356.00        6. 483.71   1.16  2.037E-02   356.00  62.050    PBC<MDA BA133 
   383.84       15. 107.74   1.19  1.923E-02   383.84   8.940    PBC<MDA BA133 
   388.00        9. 191.21   1.19  1.907E-02   387.95  66.000    PBC<MDA Cf249 
   433.94        2. 681.91   1.24  1.751E-02   433.94  90.480    PBC<MDA AG108M
   453.88        6. 220.27   1.26  1.692E-02   453.88  65.000    PBC<MDA PM146 
   463.37       16.  90.58   1.27  1.666E-02   463.37  10.470    PBC<MDA SB125 
   477.60       13. 108.38   1.28  1.628E-02   477.60  10.520    PBC<MDA BE7   
   482.00        9. 164.49   1.28  1.617E-02   482.00  80.500    PBC<MDA HF181 
   487.02       10. 124.69   1.29  1.604E-02   487.02  45.500    PBC<MDA La140 
   511.86      122.  12.75   2.56  1.546E-02   511.86  20.000  2.193E+01 RH106 
   563.24       11. 109.75   1.36  1.439E-02   563.24   8.350    PBC<MDA CS134 
   569.32       11.  79.18   1.37  1.428E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  5.062E+00 PA234 
                                               569.70  97.740  4.248E-01 BI207 
   569.70        4. 222.35   1.37  1.427E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.977E+00 PA234 
                                               569.70  97.740  1.659E-01 BI207 
   583.08      214.   8.47   1.40  1.403E-02   583.02  84.500  1.001E+01 TL208 
   609.31      216.   9.04   1.33  1.358E-02   609.31  46.090  1.920E+01 BI214 
                                               610.30   5.750  1.541E+02 RU103 
   621.92       15. 185.75   1.42  1.338E-02   621.92   9.930    PBC<MDA RH106 
   636.97       11.  71.20   1.43  1.315E-02   636.97   7.170    PBC<MDA I131  
   657.76        4. 256.35   1.45  1.284E-02   657.76  94.640    PBC<MDA AG110M
   702.63       10.  93.58   1.49  1.224E-02   702.63  97.900    PBC<MDA NB94  
   727.59       14.  91.06   1.52  1.194E-02   727.17   7.550    PBC<MDA BI212 
   756.73        2. 781.54   1.54  1.160E-02   756.73  54.460    PBC<MDA ZR95  
   765.79       16.  76.22   1.55  1.150E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  2.660E+02 PA234M
   766.41        7. 164.19   1.55  1.150E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.120E+02 PA234M
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:18:49 AMPage  4
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191250.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   785.52       27.  35.14   1.57  1.129E-02   785.42   1.280  1.038E+02 BI212 
   795.87       36.  28.33   1.58  1.119E-02   795.87  85.530  2.090E+00 CS134 
   801.95        8. 137.66   1.58  1.113E-02   801.95   8.690    PBC<MDA CS134 
   818.50       12.  98.36   1.60  1.096E-02   818.50 100.000    PBC<MDA Cs136 
   834.85       19.  47.66   1.61  1.081E-02   834.85  99.980    PBC<MDA MN54  
   846.77        7. 176.13   1.63  1.070E-02   846.77  99.935    PBC<MDA Co56  
   860.40       14.  90.34   1.64  1.057E-02   860.56  12.420    PBC<MDA TL208 
   871.10       10.  68.27   1.65  1.048E-02   871.10  99.890    PBC<MDA NB94  
   873.23        6. 108.26   1.65  1.046E-02   873.23  12.270    PBC<MDA EU154 
   889.28        1. 870.35   1.66  1.033E-02   889.28  99.984    PBC<MDA Sc46  
   898.04        6.  92.43   1.67  1.025E-02   898.04  93.700    PBC<MDA Y88   
   911.08      153.   8.08   1.37  1.015E-02   911.07  29.000  2.889E+01 AC228 
   946.02       12.  87.33   1.72  9.873E-03   946.02  13.400    PBC<MDA PA234 
   964.11        9. 168.55   1.73  9.739E-03   964.11  14.605    PBC<MDA EU152 
   968.94       82.  12.42   1.89  9.703E-03   968.97  17.460  2.684E+01 AC228 
  1004.77        4. 257.29   1.77  9.450E-03  1004.77  18.010    PBC<MDA EU154 
  1037.84        6.  92.99   1.80  9.228E-03  1037.84  14.130    PBC<MDA Co56  
  1120.46       15.  89.60   1.87  8.722E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  9.268E-01 Sc46  
                                              1121.30  34.900  2.657E+00 Ta182 
  1120.55       13.  83.81   1.87  8.721E-03  1120.29  15.100  5.489E+00 BI214 
                                              1120.55  99.987  8.291E-01 Sc46  
                                              1121.30  34.900  2.376E+00 Ta182 
  1189.05        5. 145.77   1.93  8.342E-03  1189.05  16.200    PBC<MDA Ta182 
  1238.28       14.  85.73   1.97  8.090E-03  1238.28  66.070    PBC<MDA Co56  
  1313.00        1. 972.11   2.04  7.735E-03  1313.00  21.000    PBC<MDA TL210 
  1332.50        7. 124.60   2.05  7.647E-03  1332.50  99.980    PBC<MDA CO60  
  1384.30       14.  26.73   2.10  7.423E-03  1384.30  24.290  4.314E+00 AG110M
  1408.00        7.  88.42   2.12  7.324E-03  1408.00  21.005    PBC<MDA EU152 
  1460.76      157.   7.98   2.34  7.112E-03  1460.83  10.670  1.149E+02 K40   
  1596.21        2. 304.14   2.27  6.616E-03  1596.21  95.400    PBC<MDA La140 
  1690.98        5.  44.72   2.35  6.302E-03  1690.98  47.790    PBC<MDA SB124 
  1764.22       57.  13.25   2.30  6.075E-03  1764.49  15.400  3.385E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.48    74.99       167.       195. 5.851E+03   11.79   0.880  -      sD
   308.32    77.20       190.       311. 9.170E+03    8.47   0.883  -       D
   834.80   208.89        61.        76. 2.547E+03   21.86   1.017  -       M

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:18:49 AMPage  5
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191250.An1            
                                                                                 

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.48    46.71       125.        33.     0.018    58.95   0.843 
 TH-227    200.18    50.14       324.        20.     0.011   127.07   0.855 
 AM-241    237.74    59.54       589.       -28.    -0.016   121.90   0.865s
 TH-234    252.74    63.29       190.        16.     0.009   121.30   0.868D
 Sn-126    256.71    64.28       666.       -30.    -0.017   121.63   0.869s
 BA-133    323.50    80.99      1309.       -33.    -0.018   157.25   0.887s
 Np-237    345.49    86.49      1077.         0.     0.000   151.57   0.892A
 EU-155    345.70    86.54      1046.        28.     0.016    79.00   0.892D
 Sn-126    347.29    86.94       961.        25.     0.014    91.02   0.892D
 Sn-126    349.81    87.57       916.        31.     0.017    72.79   0.893D
 Cd-109    351.68    88.04       931.        31.     0.017   140.81   0.894A
 Nd-147    363.92    91.10       993.       -15.    -0.008   293.83   0.897s
 TH-234    369.87    92.59       252.        40.     0.022    58.23   0.898D
 AC-228    372.91    93.35       922.        32.     0.018   135.31   0.899 
 Gd-153    389.50    97.50       828.       -28.    -0.015   148.02   0.903 
 Np-239    397.50    99.50       800.       -28.    -0.015   145.28   0.905s
 Gd-153    412.29   103.20       787.       -28.    -0.015   143.54   0.909s
 Np-239    414.29   103.70       633.        25.     0.014   142.12   0.909s
 EU-155    420.51   105.26       112.        48.     0.027    40.82   1.242s
 Np-239    424.00   106.13       586.        25.     0.014   136.51   0.912s
 EU-152    486.56   121.78       320.       -26.    -0.014   100.03   0.928s
 CO-57     487.69   122.06       194.        22.     0.012    90.61   0.928s
 EU-154    491.84   123.10       203.        16.     0.009   125.08   0.929s
 PA-234    524.60   131.29       458.        25.     0.014   120.52   0.938 
 HF-181    531.51   133.02       778.        24.     0.013   167.24   0.939s
 CE-144    533.57   133.54       802.        24.     0.013   169.64   0.940s
 CO-57     545.30   136.47      1067.       -28.    -0.016   165.00   0.943s
 Tc-99m    561.44   140.51      1038.       -28.    -0.016   162.14   0.947s
 U-235     574.33   143.74        65.        28.     0.016    50.68   0.338s
 CE-141    581.15   145.44      1138.       -31.    -0.017   156.56   0.952 
 Ba-140    649.99   162.66       266.        22.     0.012   106.49   0.969 
 U-235     652.87   163.38       273.        22.     0.012   107.83   0.970 
 CE-139    662.76   165.85       330.       -24.    -0.014   107.38   0.973s
 Cf-251    705.72   176.60       194.       -13.    -0.007   197.51   0.983 
 U-235     743.03   185.93       104.        93.     0.052    22.20   0.764 
 TH-229    773.32   193.51       121.        44.     0.024    49.14   1.000s
 U-235     820.59   205.33       248.        17.     0.010   131.56   1.012 
 TH-229    842.65   210.85       292.        18.     0.010   133.46   1.018s
 Cf-251    907.22   227.00        84.        14.     0.008   126.19   1.034s
 TH-227    943.09   235.97      1081.       -22.    -0.012   209.23   1.043 
 PB-212    953.73   238.63        83.       619.     0.344     4.52   1.045D
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:18:49 AMPage  6
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191250.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PB-214    967.18   242.00        69.        88.     0.049    17.04   1.049D
 EU-152    977.96   244.69      1055.       -23.    -0.013   202.43   1.051s
 Cd-113m  1053.96   263.70       142.       -10.    -0.005   177.07   1.070s
 BI-210M  1062.48   265.83       105.        16.     0.009    92.46   1.072 
 TL-208   1108.87   277.43        26.        41.     0.023    27.09   1.654s
 Hg-203   1115.93   279.20       180.       -21.    -0.012    93.03   1.086s
 I-131    1136.32   284.30       121.       -22.    -0.012    96.91   1.091s
 PB-214   1179.99   295.22        40.       181.     0.101     9.90   1.311 
 TL-210   1183.11   296.00       702.       -18.    -0.010   209.83   1.102s
 PB-212   1198.57   299.87        46.        62.     0.035    26.16   0.763s
 PA-231   1199.38   300.07       684.       -18.    -0.010   206.42   1.106 
 PA-233   1199.82   300.18       666.       -18.    -0.010   203.67   1.107s
 PA-231   1209.70   302.65       648.       -18.    -0.010   200.49   1.109 
 BA-133   1210.50   302.85       630.        -8.    -0.004   461.47   1.109s
 Ba-140   1218.49   304.85       622.         0.     0.000  1000.00   1.111s
 BI-210M  1218.68   304.90       622.         0.     0.000  1000.00   1.111s
 Ir-192   1232.85   308.44       622.         0.     0.000  1000.00   1.115s
 PA-233   1247.13   312.01       622.         0.     0.000  1000.00   1.118 
 Ir-192   1265.04   316.49       622.         0.     0.000  1000.00   1.123 
 CR-51    1279.41   320.08       584.        18.     0.010   191.97   1.126s
 La-140   1314.10   328.76        59.         6.     0.004   225.97   1.135s
 Cf-249   1332.81   333.44       153.        -4.    -0.002   397.40   1.139 
 AC-228   1351.29   338.06        28.       126.     0.070    12.60   0.848s
 Cs-136   1361.32   340.57       323.       -18.    -0.010   144.54   1.146s
 EU-152   1376.18   344.29       311.       -19.    -0.011   132.18   1.150s
 HF-181   1382.35   345.83       286.        -3.    -0.001   893.05   1.151s
 PB-214   1406.25   351.81        54.       300.     0.167     8.03   1.004s
 BA-133   1423.02   356.00       395.         6.     0.003   483.71   1.162s
 I-131    1456.95   364.48        72.        -8.    -0.004   210.65   1.170s
 BA-133   1534.35   383.84       121.        15.     0.008   107.74   1.189s
 Cf-249   1550.79   387.95       136.         9.     0.005   191.21   1.193s
 SB-125   1710.45   427.88        72.        -9.    -0.005   187.58   1.232s
 AG-108M  1734.69   433.94        48.         2.     0.001   681.91   1.238s
 PM-146   1814.45   453.88        44.         6.     0.003   220.27   1.257s
 SB-125   1852.39   463.37        95.        16.     0.009    90.58   1.266s
 Ir-192   1871.16   468.06       116.        -4.    -0.002   366.34   1.271 
 BE-7     1909.29   477.60        87.        13.     0.007   108.38   1.280s
 HF-181   1926.90   482.00        99.         9.     0.005   164.49   1.284s
 La-140   1946.98   487.02        73.        10.     0.006   124.69   1.289 
 RU-103   1987.11   497.05        52.       -16.    -0.009    91.71   1.298s
 RH-106   2046.35   511.86        60.       122.     0.068    12.75   2.563s
 Kr-85    2054.81   513.98       192.        -5.    -0.003   394.46   1.315s
 Nd-147   2122.88   531.00        52.       -13.    -0.007   116.58   1.331s
 Ba-140   2147.92   537.26        65.       -15.    -0.008   112.71   1.337s
 CS-134   2251.82   563.24        30.        11.     0.006   109.75   1.362 
 CS-134   2276.15   569.32        30.        11.     0.006    79.18   1.367 
 PA-234   2276.75   569.47        51.        -7.    -0.004   146.01   1.368s
 BI-207   2277.68   569.70        41.         4.     0.002   222.35   1.368s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:18:49 AMPage  7
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191250.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   2331.20   583.08        22.       214.     0.119     8.47   1.405 
 SB-125   2400.87   600.50       412.       -15.    -0.009   188.69   1.397s
 SB-124   2409.79   602.73       397.        -7.    -0.004   405.83   1.399s
 CS-134   2417.71   604.71       390.         0.     0.000  1000.00   1.401 
 BI-214   2436.10   609.31        33.       216.     0.120     9.04   1.326 
 RU-103   2440.06   610.30       390.         0.     0.000  1000.00   1.406s
 AG-108M  2455.99   614.28       390.         0.     0.000  1000.00   1.410s
 PM-144   2471.12   618.06       390.         0.     0.000  1000.00   1.414s
 RH-106   2486.54   621.92       370.        15.     0.008   185.75   1.417s
 SB-125   2542.43   635.89        39.         0.     0.000  1000.00   1.430s
 I-131    2546.77   636.97        26.        11.     0.006    71.20   1.432s
 AG-110M  2629.92   657.76        38.         4.     0.002   256.35   1.451s
 CS-137   2645.51   661.66        74.        -8.    -0.005   146.71   1.455s
 PM-144   2785.05   696.54        61.       -16.    -0.009   108.45   1.487s
 NB-94    2809.41   702.63        19.        10.     0.006    93.58   1.493s
 SB-124   2890.04   722.79       127.       -15.    -0.008   110.29   1.512s
 AG-108M  2890.65   722.94       112.        -5.    -0.003   295.10   1.512s
 EU-154   2892.34   723.36       107.         0.     0.000  1000.00   1.512s
 ZR-95    2895.69   724.20       107.         0.     0.000  1000.00   1.513s
 BI-212   2907.58   727.17        74.        14.     0.008    91.06   1.516 
 PM-146   2941.78   735.72        47.        -8.    -0.004   192.44   1.524s
 PM-146   2987.55   747.16        42.        -6.    -0.003   232.74   1.535s
 ZR-95    3025.83   756.73        37.         2.     0.001   781.54   1.543s
 AG-110M  3054.69   763.94        70.       -14.    -0.008    88.64   1.550s
 NB-95    3062.08   765.79        68.        16.     0.009    76.22   1.552s
 PA-234M  3064.57   766.41        59.         7.     0.004   164.19   1.552 
 EU-152   3114.61   778.92        23.        -3.    -0.002   312.25   1.564s
 BI-212   3140.62   785.42        14.        27.     0.015    35.14   1.570 
 CS-134   3182.43   795.87        34.        36.     0.020    28.33   1.579 
 TL-210   3197.35   799.60        70.         0.     0.000  1000.00   1.583s
 CS-134   3206.76   801.95        54.         8.     0.004   137.66   1.585 
 CO-58    3242.06   810.78        86.       -17.    -0.009    82.42   1.593s
 La-140   3262.05   815.77       102.        -3.    -0.002   499.39   1.598s
 Cs-136   3272.97   818.50        69.        12.     0.007    98.36   1.600s
 MN-54    3338.38   834.85        14.        19.     0.011    47.66   1.615s
 Co-56    3386.08   846.77        30.         7.     0.004   176.13   1.626s
 TL-208   3441.27   860.56        30.        14.     0.008    90.34   1.638 
 NB-94    3483.41   871.10        18.        10.     0.006    68.27   1.648s
 EU-154   3491.95   873.23        16.         6.     0.003   108.26   1.650s
 PA-234   3521.16   880.53        52.       -12.    -0.007    86.72   1.657s
 PA-234   3532.00   883.24        65.         0.     0.000  1000.00   1.659s
 AG-110M  3537.78   884.68        65.         0.     0.000  1000.00   1.660s
 Sc-46    3556.17   889.28        67.         1.     0.001   870.35   1.664s
 Y-88     3591.22   898.04         5.         6.     0.003    92.43   1.672s
 AC-228   3643.41   911.08         0.       153.     0.085     8.08   1.367 
 AG-110M  3749.09   937.49        30.        -8.    -0.004   154.62   1.708s
 PA-234   3783.21   946.02        20.        12.     0.007    87.33   1.716 
 EU-152   3855.60   964.11        99.         9.     0.005   168.55   1.732s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:18:49 AMPage  8
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191250.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AC-228   3874.94   968.94         4.        82.     0.045    12.42   1.894 
 PA-234M  4003.22  1001.00        30.        -5.    -0.003   165.30   1.765s
 EU-154   4018.33  1004.77        43.         4.     0.002   257.29   1.768s
 Co-56    4150.66  1037.84         5.         6.     0.003    92.99   1.798s
 Cs-136   4191.60  1048.07        25.        -3.    -0.002   220.45   1.807s
 RH-106   4200.76  1050.36        38.        -6.    -0.003   154.13   1.809s
 BI-207   4253.99  1063.66        21.        -4.    -0.002   246.99   1.820s
 Ga-68    4308.98  1077.40        32.        -9.    -0.005   146.71   1.833s
 FE-59    4396.44  1099.25        32.       -16.    -0.009    85.31   1.852s
 EU-152   4447.76  1112.07       106.       -14.    -0.008   104.09   1.863s
 ZN-65    4461.66  1115.55        92.        -9.    -0.005   154.20   1.866s
 BI-214   4480.63  1120.29        78.        15.     0.008    89.60   1.870s
 Sc-46    4481.68  1120.55        53.        13.     0.007    83.81   1.870s
 Ta-182   4484.69  1121.30       108.       -18.    -0.010    86.88   1.871s
 CO-60    4692.57  1173.24        21.       -10.    -0.006   106.26   1.916s
 Ta-182   4755.86  1189.05        11.         5.     0.003   145.77   1.930 
 Ta-182   4885.39  1221.41        28.        -6.    -0.004   201.07   1.957 
 Co-56    4952.92  1238.28        23.        14.     0.008    85.73   1.972s
 NA-22    5098.03  1274.53        17.         0.     0.000  1000.00   2.003s
 EU-154   5098.08  1274.54        17.         0.     0.000  1000.00   2.003s
 FE-59    5166.35  1291.60        23.        -7.    -0.004   171.90   2.017s
 TL-210   5252.04  1313.00        17.         1.     0.001   972.11   2.036s
 CO-60    5330.11  1332.50        11.         7.     0.004   124.60   2.052s
 AG-110M  5537.48  1384.30         0.        14.     0.008    26.73   2.096s
 EU-152   5632.39  1408.00         6.         7.     0.004    88.42   2.115s
 K-40     5843.62  1460.76         0.       157.     0.087     7.98   2.335 
 La-140   6386.02  1596.21         6.         2.     0.001   304.14   2.269s
 SB-124   6765.58  1690.98         0.         5.     0.003    44.72   2.345s
 BI-214   7058.93  1764.22         0.        57.     0.032    13.25   2.297 
 Co-56    7087.48  1771.35        80.       -12.    -0.007   110.78   2.408s
 Y-88     7346.69  1836.06        20.       -13.    -0.007    91.99   2.459s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   4.0805E+00                                      5.31E+01             
                           477.60 4.081E+00 ?(  1.495E+01 1.08E+02 1.05E+01 G  
 
K-40     N   1.1494E+02                                      4.66E+11             
                          1460.83 1.149E+02  (  5.395E+00 7.98E+00 1.07E+01 G  

                                 (Page 10 of 22)

Page 1695 of 1906



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:18:49 AMPage  9
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191250.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sc-46    F   4.5041E-01                                      8.38E+01             
                           889.28 7.175E-02 ?(  2.193E+00 8.70E+02 1.00E+02 G  
                          1120.55 8.291E-01 ?(  2.333E+00 8.38E+01 1.00E+02 G  
 
CR-51    F   4.5362E+00                                      2.77E+01             
                           320.08 4.536E+00 ?(  2.916E+01 1.92E+02 9.94E+00 G  
 
MN-54    C   9.7683E-01                                      3.12E+02             
                           834.85 9.768E-01 &(  1.036E+00 4.77E+01 1.00E+02 G  
 
FE-59    F  -1.7537E+00                                      4.45E+01             
                          1099.25-1.754E+00 ?(  3.232E+00 8.53E+01 5.65E+01 G  
                          1291.60-1.094E+00 +   4.087E+00 1.72E+02 4.32E+01 G  
 
Co-56    C   9.3386E-01                                      7.73E+01             
                           846.77 3.638E-01 ?(  1.467E+00 1.76E+02 9.99E+01 G  
                          1238.28 1.426E+00 ?(  2.588E+00 8.57E+01 6.61E+01 G  
                          1037.84 2.664E+00 ?(  5.740E+00 9.30E+01 1.41E+01 G  
                          1771.35-7.028E+00 +   2.636E+01 1.11E+02 1.55E+01  A 
 
CO-57    C   3.8943E-01                                      2.72E+02             
                           122.06 3.894E-01 *(  1.178E+00 9.06E+01 8.56E+01 G  
                           136.47-4.014E+00 +   2.207E+01 1.65E+02 1.07E+01 G  
 
CO-58    C  -8.4090E-01                                      7.09E+01             
                           810.78-8.409E-01  (  2.317E+00 8.24E+01 9.95E+01 G  
 
CO-60    F   4.8443E-01                                      1.93E+03             
                          1332.50 4.844E-01 ?(  1.337E+00 1.25E+02 1.00E+02 G  
                          1173.24-6.820E-01 +   1.599E+00 1.06E+02 9.99E+01 G  
 
ZN-65    F  -1.1306E+00                                      2.44E+02             
                          1115.55-1.131E+00 ?(  5.949E+00 1.54E+02 5.06E+01 G  
 
NB-94    I   5.0419E-01                                      7.41E+06             
                           702.63 4.812E-01 ?(  1.059E+00 9.36E+01 9.79E+01 G  
                           871.10 5.267E-01 ?(  1.193E+00 6.83E+01 9.99E+01 G  
 
ZR-95    I   1.4654E-01                                      6.40E+01             
                           756.73 1.465E-01 ?(  2.742E+00 7.82E+02 5.45E+01 G  
                           724.20 0.000E+00 -   5.349E+00 1.00E+03 4.42E+01 G  
 
NB-95    I   7.8334E-01                                      6.40E+01             
                           765.79 7.833E-01 ?(  1.991E+00 7.62E+01 9.98E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:18:49 AMPage 10
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191250.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RU-103   I  -6.1889E-01                                      3.93E+01             
                           497.05-6.189E-01 ?(  1.405E+00 9.17E+01 9.09E+01 G  
                           610.30 0.000E+00 +   6.747E+01 1.00E+03 5.75E+00 GA 
 
RH-106   I   6.1812E+00                                      3.74E+02             
                           621.92 6.181E+00 ?(  3.859E+01 1.86E+02 9.93E+00 G  
                          1050.36-2.271E+01 +   1.216E+02 1.54E+02 1.56E+00 G  
                           511.86 2.193E+01 ?   6.974E+00 1.28E+01 2.00E+01 GA 
 
AG-108M  C   7.0135E-02                                      1.53E+05             
                           433.94 7.014E-02 &(  1.227E+00 6.82E+02 9.05E+01 G  
                           722.94-2.617E-01 +   2.655E+00 2.95E+02 9.08E+01 G  
                           614.28 0.000E+00 -   4.338E+00 1.00E+03 8.98E+01 G  
 
AG-110M  F   6.2588E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  2.971E+00 1.00E+03 7.27E+01 G  
                           657.76 1.600E-01 &(  1.445E+00 2.56E+02 9.46E+01 G  
                           937.49-1.301E+00 +   4.593E+00 1.55E+02 3.44E+01 G  
                          1384.30 4.314E+00 ?(  2.271E+00 2.67E+01 2.43E+01 G  
                           763.94-3.029E+00 +   9.023E+00 8.86E+01 2.23E+01 G  
 
SN-113   F  -3.4979E-07                                      1.15E+02             
                           391.69-3.498E-07 %(  2.697E+00 2.23E+08 6.40E+01 G  
 
SB-124   F   1.0806E-01                                      6.02E+01             
                           602.73-2.880E-01 ?(  3.946E+00 4.06E+02 9.83E+01 G  
                          1690.98 9.223E-01 ?(  1.359E+00 4.47E+01 4.78E+01 G  
                           722.79-6.370E+00 +   2.366E+01 1.10E+02 1.08E+01 G  
 
SB-125   I   6.1537E-01                                      1.01E+03             
                           427.88-9.545E-01 &(  4.481E+00 1.88E+02 2.96E+01 G  
                           600.50-3.480E+00 +   2.205E+01 1.89E+02 1.79E+01 G  
                           635.89 0.000E+00 +   1.187E+01 1.00E+03 1.13E+01 G  
                           463.37 5.053E+00 ?(  1.536E+01 9.06E+01 1.05E+01 G  
 
I-131    I   2.7917E-01                                      8.02E+00             
                           364.48-2.719E-01 &(  1.436E+00 2.11E+02 8.17E+01 G  
                           284.30-8.154E+00 +   2.021E+01 9.69E+01 6.14E+00 G  
                           636.97 6.558E+00 ?(  1.555E+01 7.12E+01 7.17E+00 G  
 
Gd-153   F  -1.3939E+00                                      2.42E+02             
                            97.50-1.394E+00 &(  6.879E+00 1.48E+02 3.00E+01 G  
                           103.20-1.912E+00 +   9.150E+00 1.44E+02 2.18E+01 G  
 
Ga-68    C  -1.9716E+01                                      4.71E-02             
                          1077.40-1.972E+01 ?(  6.369E+01 1.47E+02 3.30E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:18:49 AMPage 11
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191250.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Tc-99m   I  -5.0059E-01                                      2.51E-01             
                           140.51-5.006E-01 *(  2.704E+00 1.62E+02 8.93E+01 G  
 
BA-133   F   2.5637E-01                                      3.85E+03             
                           356.00 2.564E-01 ?(  4.190E+00 4.84E+02 6.20E+01 G  
                           302.85-1.015E+00 +   1.574E+01 4.61E+02 1.83E+01 G  
                           383.84 4.814E+00 ?   1.746E+01 1.08E+02 8.94E+00 GA 
                            80.99-1.541E+00 +   8.063E+00 1.57E+02 3.41E+01 GA 
 
CS-134   I   2.5464E+00                                      7.54E+02             
                           795.87 2.090E+00  (  1.735E+00 2.83E+01 8.55E+01 G  
                           604.71 0.000E+00 -   3.947E+00 1.00E+03 9.76E+01 G  
                           569.32 2.698E+00  (  7.177E+00 7.92E+01 1.54E+01 G  
                           801.95 4.479E+00  (  2.117E+01 1.38E+02 8.69E+00 G  
                           563.24 4.930E+00  (  1.312E+01 1.10E+02 8.35E+00 G  
 
CS-137   I  -4.3333E-01                                      1.10E+04             
                           661.66-4.333E-01 ?(  2.175E+00 1.47E+02 8.52E+01 G  
 
CE-139   F  -4.9757E-01                                      1.38E+02             
                           165.85-4.976E-01 &(  1.784E+00 1.07E+02 7.99E+01 G  
 
Ba-140   I  -6.5935E-01                                      1.28E+01             
                           537.26-2.292E+00 ?(  6.155E+00 1.13E+02 2.44E+01 G  
                           162.66 5.742E+00 &(  2.045E+01 1.06E+02 6.22E+00 G  
                           304.85 0.000E+00 &   6.717E+01 1.00E+03 4.29E+00 G  
 
La-140   I   4.2188E-01                                      1.28E+01             
                          1596.21 1.760E-01 ?(  1.243E+00 3.04E+02 9.54E+01 G  
                           487.02 7.624E-01 &(  3.236E+00 1.25E+02 4.55E+01 G  
                           328.76 8.140E-01 &(  4.854E+00 2.26E+02 2.03E+01 G  
                           815.77-6.258E-01 +   1.081E+01 4.99E+02 2.33E+01 G  
 
CE-141   I  -9.8591E-01                                      3.25E+01             
                           145.44-9.859E-01 ?(  5.139E+00 1.57E+02 4.82E+01 G  
 
CE-144   I   3.2455E+00                                      2.85E+02             
                           133.54 3.245E+00 &(  1.838E+01 1.70E+02 1.11E+01 G  
 
PM-144   C  -7.1360E-01                                      3.63E+02             
                           696.54-7.136E-01 ?(  1.777E+00 1.08E+02 9.90E+01 G  
                           618.06 0.000E+00 +   3.951E+00 1.00E+03 9.91E+01 G  
 
EU-152   F   2.3447E-01                                      4.94E+03             
                           121.78-1.346E+00 *(  4.492E+00 1.00E+02 2.86E+01 G  
                           344.29-1.923E+00 +   8.519E+00 1.32E+02 2.65E+01 G  
                          1112.07-6.728E+00 +   2.359E+01 1.04E+02 1.36E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:18:49 AMPage 12
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191250.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           778.92-1.259E+00 +   9.529E+00 3.12E+02 1.29E+01 G  
                           964.11 3.328E+00 &(  1.915E+01 1.69E+02 1.46E+01 G  
                           244.69-6.206E+00 +   4.191E+01 2.02E+02 7.58E+00 G  
                          1408.00 2.658E+00 ?   5.101E+00 8.84E+01 2.10E+01 GA 
 
EU-154   I   1.0776E+00                                      3.14E+03             
                           123.10 6.022E-01 ?(  2.532E+00 1.25E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   4.374E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 -   1.167E+01 1.00E+03 2.02E+01 G  
                           873.23 2.483E+00 ?(  9.346E+00 1.08E+02 1.23E+01 G  
                          1004.77 1.197E+00 ?(  1.082E+01 2.57E+02 1.80E+01 G  
                           996.33-1.837E-01 %   1.676E+01 2.53E+03 1.06E+01 G  
 
EU-155   I   3.3759E+00                                      1.81E+03             
                           105.31 3.376E+00  (  3.659E+00 4.08E+01 2.12E+01 G  
                            86.54 1.427E+00 }   7.798E+00 7.90E+01 3.07E+01 G  
 
HF-181   F   5.3321E-01                                      4.24E+01             
                           482.00 3.735E-01 ?(  2.097E+00 1.64E+02 8.05E+01 G  
                           133.02 8.301E-01 ?(  4.634E+00 1.67E+02 4.33E+01 G  
                           345.83-4.748E-01 +   1.442E+01 8.93E+02 1.51E+01 G  
                           136.30 9.575E-01 %   3.551E+01 1.10E+03 5.85E+00 G  
 
Ta-182   F  -3.2066E+00                                      1.14E+02             
                          1121.30-3.207E+00 ?(  9.321E+00 8.69E+01 3.49E+01 G  
                          1221.41-1.594E+00 +   6.926E+00 2.01E+02 2.70E+01 G  
                          1189.05 2.192E+00 +   7.371E+00 1.46E+02 1.62E+01 G  
 
Hg-203   F  -5.8502E-01                                      4.66E+01             
                           279.20-5.850E-01 ?(  1.819E+00 9.30E+01 8.15E+01 G  
 
TL-208   N   1.0008E+01                                      6.98E+02             
                           583.02 1.001E+01  (P 1.160E+00 8.47E+00 8.45E+01 G  
                           277.28 1.466E+01 +   9.468E+00 2.71E+01 6.31E+00 G  
                           860.56 5.904E+00 -   1.194E+01 9.03E+01 1.24E+01 G  
 
PM-146   C   3.0305E-01                                      2.02E+03             
                           453.88 3.031E-01  (  1.698E+00 2.20E+02 6.50E+01 G  
                           747.16-8.372E-01 +   4.592E+00 2.33E+02 3.40E+01 G  
                           735.72-1.599E+00 +   7.203E+00 1.92E+02 2.25E+01 G  
 
Y-88     F  -1.2411E+00                                      1.07E+02             
                          1836.06-1.241E+00 ?(  2.248E+00 9.20E+01 9.92E+01 G  
                           898.04 3.433E-01 +   7.593E-01 9.24E+01 9.37E+01 G  
 
Cd-113m     -3.5042E+03                                      5.33E+03             
                           263.70-3.504E+03 ?(  2.109E+04 1.77E+02 6.00E-03   K
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:18:49 AMPage 13
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191250.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cd-109   F   1.2645E+01                                      4.53E+02             
                                                            Derived Ave Activity  
                            88.04 1.264E+01 }(  5.930E+01 1.41E+02 3.79E+00 G  
 
Cf-251   T  -1.3194E+00                                      3.28E+05             
                           176.60-1.319E+00 &(  6.696E+00 1.98E+02 1.70E+01 G  
                           227.00 4.328E+00 &   1.414E+01 1.26E+02 6.30E+00 GA 
 
Cf-249   T   3.8707E-01                                      1.28E+05             
                           387.95 3.871E-01 ?(  2.520E+00 1.91E+02 6.60E+01 G  
                           333.44-7.425E-01 +   1.011E+01 3.97E+02 1.55E+01 G  
 
Sn-126      -5.7665E+00                                      3.65E+07             
                            87.57 1.280E+00 }   5.958E+00 7.28E+01 3.75E+01 GA 
                            64.28-5.767E+00 ?(  2.337E+01 1.22E+02 9.70E+00 G  
                            86.94 4.322E+00 }   2.536E+01 9.10E+01 9.04E+00 GA 
 
PB-210   N   2.3898E+01                                      8.14E+03             
                            46.54 2.390E+01  (P 3.969E+01 5.90E+01 4.25E+00 G  
 
PB-212   N   2.8962E+01                                      6.98E+02             
                           238.63 2.896E+01  (  2.111E+00 4.52E+00 4.33E+01 G  
                           300.03 4.561E+01 +   2.492E+01 2.62E+01 3.28E+00 GA 
 
PB-214   N   2.1764E+01                                      5.84E+05             
                           351.93 2.156E+01 @(  2.660E+00 8.03E+00 3.76E+01 G  
                           295.09 2.217E+01  (  3.942E+00 9.90E+00 1.93E+01 G  
                           242.00 2.427E+01     1.139E+01 1.70E+01 7.43E+00 GA 
 
BI-207   C  -6.0060E-02                                      1.18E+04             
                          1063.66-3.565E-01 ?(  1.994E+00 2.47E+02 7.45E+01 G  
                           569.70 1.659E-01 ?(  1.294E+00 2.22E+02 9.77E+01 G  
 
BI-212   N   8.5932E+00                                      6.98E+02             
                           727.17 8.593E+00 ?(  2.631E+01 9.11E+01 7.55E+00 G  
                           785.42 1.038E+02 ?   7.742E+01 3.51E+01 1.28E+00 GA 
 
U-235    N   5.2559E+00                                      2.57E+11             
                           143.79 3.944E+00  (  5.674E+00 5.07E+01 1.10E+01 G  
                           205.33 6.307E+00  (  2.787E+01 1.32E+02 5.01E+00 G  
                           163.38 7.050E+00 ?(  2.542E+01 1.08E+02 5.08E+00 G  
                           185.72 2.990E+00   P 1.604E+00 2.22E+01 5.40E+01 GA 
 
BI-214   N   1.9200E+01                                      5.84E+05             
                           609.31 1.920E+01  (P 2.603E+00 9.04E+00 4.61E+01 G  
                          1120.29 6.136E+00 -   1.847E+01 8.96E+01 1.51E+01 G  
                          1764.49 3.385E+01 +   4.376E+00 1.32E+01 1.54E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:18:49 AMPage 14
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191250.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-210M  T   7.1080E-01                                      1.10E+09             
                           265.83 7.108E-01 &(  2.205E+00 9.25E+01 5.00E+01 G  
                           304.90 0.000E+00 &   1.029E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   2.7993E+01                                      2.10E+03             
                           911.07 2.889E+01  (  1.391E+00 8.08E+00 2.90E+01 G  
                           968.97 2.684E+01  (  4.008E+00 1.24E+01 1.75E+01 G  
                           338.32 2.752E+01 *(  5.977E+00 1.26E+01 1.20E+01 G  
                            93.35 8.772E+00 -   3.952E+01 1.35E+02 5.56E+00 XA 
 
TH-227   N   3.3435E+00                                      7.95E+03             
                           256.24-2.029E-01 %(  1.440E+01 2.69E+03 7.00E+00 G  
                           235.97-3.650E+00 +   2.548E+01 2.09E+02 1.23E+01 G  
                            50.14 6.447E+00  (  2.744E+01 1.27E+02 8.00E+00 G  
 
TH-229   N   1.5170E+01                                      2.68E+06             
                           193.51 1.769E+01 &(  2.170E+01 4.91E+01 4.40E+00 G  
                           210.85 1.146E+01 &(  5.131E+01 1.33E+02 2.99E+00 G  
 
TH-234   N   9.8083E+00                                      1.63E+12             
                            92.59 1.100E+01  (P 2.097E+01 5.82E+01 5.58E+00 G  
                            63.29 8.069E+00  (P 3.277E+01 1.21E+02 3.81E+00 G  
 
PA-231   N  -1.5125E+01                                      1.20E+07             
                           302.65-1.513E+01  (  1.015E+02 2.00E+02 2.88E+00 G  
                           300.07-1.755E+01 +   1.212E+02 2.06E+02 2.46E+00 G  
 
PA-234   N   3.3608E+00                                      1.63E+12             
                           131.29 2.132E+00 &(  8.580E+00 1.21E+02 1.80E+01 G  
                           946.02 5.011E+00 &(  9.889E+00 8.73E+01 1.34E+01 G  
                           569.47-3.401E+00 +   1.710E+01 1.46E+02 8.20E+00 G  
                           883.24 0.000E+00 -   2.246E+01 1.00E+03 9.60E+00 G  
                           880.53-1.113E+01 +   3.247E+01 8.67E+01 6.00E+00 GA 
 
PA-234M  N   4.0604E+00                                      1.63E+12             
                          1001.00-3.386E+01 ?(  1.963E+02 1.65E+02 8.37E-01 G  
                           766.41 1.120E+02 &(  6.338E+02 1.64E+02 2.94E-01 G  
 
AM-241   T  -1.5654E+00                                      1.58E+05             
                            59.54-1.565E+00 ?(  6.362E+00 1.22E+02 3.59E+01 G  
 
Cs-136   F   6.3048E-01                                      1.30E+01             
                           818.50 6.305E-01 ?(  2.094E+00 9.84E+01 1.00E+02 G  
                          1048.07-2.527E-01 -   1.983E+00 2.20E+02 8.00E+01 G  
                           340.57-1.001E+00 &   4.857E+00 1.45E+02 4.69E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:18:49 AMPage 15
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191250.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Np-239   T   1.6641E+00                                      2.36E+00             
                           103.70 1.573E+00 &   7.464E+00 1.42E+02 2.40E+01 X  
                           106.13 1.664E+00  (  7.584E+00 1.37E+02 2.27E+01 G  
                            99.50-2.783E+00 +   1.348E+01 1.45E+02 1.50E+01 X  
 
Nd-147      -3.6943E+00                                      1.11E+01             
                           531.00-3.694E+00 ?(  1.032E+01 1.17E+02 1.30E+01 G  
                            91.10-8.256E-01 +   8.110E+00 2.94E+02 2.83E+01 G  
 
Kr-85    I  -4.1923E+01                                      3.92E+03             
                           513.98-4.192E+01 ?(  5.641E+02 3.94E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:18:49 AMPage 16
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191250.An1            
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       324.        20.     0.011   127.07   6.447E+00   
 AM-241      59.54       589.       -28.    -0.016   121.90  -1.565E+00   
 BA-133      80.99      1309.       -33.    -0.018   157.25  -1.541E+00   
 Nd-147      91.10       993.       -15.    -0.008   293.83  -8.256E-01   
 Gd-153      97.50       828.       -28.    -0.015   148.02  -1.394E+00   
 Np-239      99.50       800.       -28.    -0.015   145.28  -2.783E+00   
 Gd-153     103.20       787.       -28.    -0.015   143.54  -1.912E+00   
 Np-239     103.70       633.        25.     0.014   142.12   1.573E+00   
 Np-239     106.13       586.        25.     0.014   136.51   1.664E+00   
 EU-152     121.78       320.       -26.    -0.014   100.03  -1.346E+00   
 CO-57      122.06       194.        22.     0.012    90.61   3.894E-01   
 EU-154     123.10       203.        16.     0.009   125.08   6.022E-01   
 PA-234     131.29       458.        25.     0.014   120.52   2.132E+00   
 HF-181     133.02       778.        24.     0.013   167.24   8.301E-01   
 CE-144     133.54       802.        24.     0.013   169.64   3.245E+00   
 CO-57      136.47      1067.       -28.    -0.016   165.00  -4.014E+00   
 Tc-99m     140.51      1038.       -28.    -0.016   162.14  -5.006E-01   
 CE-141     145.44      1138.       -31.    -0.017   156.56  -9.859E-01   
 Ba-140     162.66       266.        22.     0.012   106.49   5.742E+00   
 CE-139     165.85       330.       -24.    -0.014   107.38  -4.976E-01   
 Cf-251     176.60       194.       -13.    -0.007   197.51  -1.319E+00   
 TH-229     193.51       121.        44.     0.024    49.14   1.769E+01   
 TH-229     210.85       292.        18.     0.010   133.46   1.146E+01   
 Cf-251     227.00        84.        14.     0.008   126.19   4.328E+00   
 TH-227     235.97      1081.       -22.    -0.012   209.23  -3.650E+00   
 EU-152     244.69      1055.       -23.    -0.013   202.43  -6.206E+00   
 Cd-113m    263.70       142.       -10.    -0.005   177.07  -3.504E+03   
 BI-210M    265.83       105.        16.     0.009    92.46   7.108E-01   
 Hg-203     279.20       180.       -21.    -0.012    93.03  -5.850E-01   
 I-131      284.30       121.       -22.    -0.012    96.91  -8.154E+00   
 TL-210     296.00       702.       -18.    -0.010   209.83  -5.390E-01   
 PA-231     300.07       684.       -18.    -0.010   206.42  -1.755E+01   
 PA-233     300.18       666.       -18.    -0.010   203.67  -6.967E+00   
 PA-231     302.65       648.       -18.    -0.010   200.49  -1.513E+01   
 BA-133     302.85       630.        -8.    -0.004   461.47  -1.015E+00   
 CR-51      320.08       584.        18.     0.010   191.97   4.536E+00   
 La-140     328.76        59.         6.     0.004   225.97   8.140E-01   
 Cs-136     340.57       323.       -18.    -0.010   144.54  -1.001E+00   
 EU-152     344.29       311.       -19.    -0.011   132.18  -1.923E+00   
 HF-181     345.83       286.        -3.    -0.001   893.05  -4.748E-01   
 BA-133     356.00       395.         6.     0.003   483.71   2.564E-01   
 I-131      364.48        72.        -8.    -0.004   210.65  -2.719E-01   
 BA-133     383.84       121.        15.     0.008   107.74   4.814E+00   
 SB-125     427.88        72.        -9.    -0.005   187.58  -9.545E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:18:49 AMPage 17
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191250.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-108M    433.94        48.         2.     0.001   681.91   7.014E-02   
 PM-146     453.88        44.         6.     0.003   220.27   3.031E-01   
 SB-125     463.37        95.        16.     0.009    90.58   5.053E+00   
 Ir-192     468.06       116.        -4.    -0.002   366.34  -2.727E-01   
 BE-7       477.60        87.        13.     0.007   108.38   4.081E+00   
 HF-181     482.00        99.         9.     0.005   164.49   3.735E-01   
 La-140     487.02        73.        10.     0.006   124.69   7.624E-01   
 RU-103     497.05        52.       -16.    -0.009    91.71  -6.189E-01   
 RH-106     511.86        60.       122.     0.068    12.75   2.193E+01   
 Kr-85      513.98       192.        -5.    -0.003   394.46  -4.192E+01   
 Nd-147     531.00        52.       -13.    -0.007   116.58  -3.694E+00   
 Ba-140     537.26        65.       -15.    -0.008   112.71  -2.292E+00   
 PA-234     569.47        51.        -7.    -0.004   146.01  -3.401E+00   
 BI-207     569.70        41.         4.     0.002   222.35   1.659E-01   
 SB-125     600.50       412.       -15.    -0.009   188.69  -3.480E+00   
 SB-124     602.73       397.        -7.    -0.004   405.83  -2.880E-01   
 RH-106     621.92       370.        15.     0.008   185.75   6.181E+00   
 I-131      636.97        26.        11.     0.006    71.20   6.558E+00   
 AG-110M    657.76        38.         4.     0.002   256.35   1.600E-01   
 CS-137     661.66        74.        -8.    -0.005   146.71  -4.333E-01   
 PM-144     696.54        61.       -16.    -0.009   108.45  -7.136E-01   
 NB-94      702.63        19.        10.     0.006    93.58   4.812E-01   
 SB-124     722.79       127.       -15.    -0.008   110.29  -6.370E+00   
 AG-108M    722.94       112.        -5.    -0.003   295.10  -2.617E-01   
 PM-146     735.72        47.        -8.    -0.004   192.44  -1.599E+00   
 PM-146     747.16        42.        -6.    -0.003   232.74  -8.372E-01   
 ZR-95      756.73        37.         2.     0.001   781.54   1.465E-01   
 AG-110M    763.94        70.       -14.    -0.008    88.64  -3.029E+00   
 NB-95      765.79        68.        16.     0.009    76.22   7.833E-01   
 PA-234M    766.41        59.         7.     0.004   164.19   1.120E+02   
 EU-152     778.92        23.        -3.    -0.002   312.25  -1.259E+00   
 CO-58      810.78        86.       -17.    -0.009    82.42  -8.409E-01   
 La-140     815.77       102.        -3.    -0.002   499.39  -6.258E-01   
 Cs-136     818.50        69.        12.     0.007    98.36   6.305E-01   
 MN-54      834.85        14.        19.     0.011    47.66   9.768E-01   
 Co-56      846.77        30.         7.     0.004   176.13   3.638E-01   
 NB-94      871.10        18.        10.     0.006    68.27   5.267E-01   
 EU-154     873.23        16.         6.     0.003   108.26   2.483E+00   
 PA-234     880.53        52.       -12.    -0.007    86.72  -1.113E+01   
 Sc-46      889.28        67.         1.     0.001   870.35   7.175E-02   
 Y-88       898.04         5.         6.     0.003    92.43   3.433E-01   
 AG-110M    937.49        30.        -8.    -0.004   154.62  -1.301E+00   
 PA-234     946.02        20.        12.     0.007    87.33   5.011E+00   
 EU-152     964.11        99.         9.     0.005   168.55   3.328E+00   
 PA-234M   1001.00        30.        -5.    -0.003   165.30  -3.386E+01   
 EU-154    1004.77        43.         4.     0.002   257.29   1.197E+00   
 Co-56     1037.84         5.         6.     0.003    92.99   2.664E+00   
 Cs-136    1048.07        25.        -3.    -0.002   220.45  -2.527E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:18:49 AMPage 18
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191250.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RH-106    1050.36        38.        -6.    -0.003   154.13  -2.271E+01   
 BI-207    1063.66        21.        -4.    -0.002   246.99  -3.565E-01   
 Ga-68     1077.40        32.        -9.    -0.005   146.71  -1.972E+01   
 FE-59     1099.25        32.       -16.    -0.009    85.31  -1.754E+00   
 EU-152    1112.07       106.       -14.    -0.008   104.09  -6.728E+00   
 ZN-65     1115.55        92.        -9.    -0.005   154.20  -1.131E+00   
 Sc-46     1120.55        53.        13.     0.007    83.81   8.291E-01   
 Ta-182    1121.30       108.       -18.    -0.010    86.88  -3.207E+00   
 CO-60     1173.24        21.       -10.    -0.006   106.26  -6.820E-01   
 Ta-182    1189.05        11.         5.     0.003   145.77   2.192E+00   
 Ta-182    1221.41        28.        -6.    -0.004   201.07  -1.594E+00   
 Co-56     1238.28        23.        14.     0.008    85.73   1.426E+00   
 FE-59     1291.60        23.        -7.    -0.004   171.90  -1.094E+00   
 TL-210    1313.00        17.         1.     0.001   972.11   3.420E-01   
 CO-60     1332.50        11.         7.     0.004   124.60   4.844E-01   
 AG-110M   1384.30         0.        14.     0.008    26.73   4.314E+00   
 EU-152    1408.00         6.         7.     0.004    88.42   2.658E+00   
 La-140    1596.21         6.         2.     0.001   304.14   1.760E-01   
 SB-124    1690.98         0.         5.     0.003    44.72   9.223E-01   
 Co-56     1771.35        80.       -12.    -0.007   110.78  -7.028E+00   
 Y-88      1836.06        20.       -13.    -0.007    91.99  -1.241E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    4.0805E+00    4.0805E+00    1.084E+02%                1.49E+01
 NA-22  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.54E+00
 K-40         1.1494E+02    1.1494E+02    7.981E+00%                5.40E+00
 Sc-46  #A    4.5040E-01    4.5041E-01    8.381E+01%                2.19E+00
 CR-51  #A    4.5361E+00    4.5362E+00    1.920E+02%                2.92E+01
 MN-54  #A    9.7683E-01    9.7683E-01    4.766E+01%                1.04E+00
 FE-59  #A   -1.7537E+00   -1.7537E+00    8.531E+01%                3.23E+00
 Co-56  #A    9.3386E-01    9.3386E-01    7.228E+01%                1.47E+00
 CO-57  #A    3.8943E-01    3.8943E-01    9.061E+01%                1.18E+00
 CO-58  #A   -8.4090E-01   -8.4090E-01    8.242E+01%                2.32E+00
 CO-60  #A    4.8443E-01    4.8443E-01    1.246E+02%                1.34E+00
 ZN-65  #A   -1.1306E+00   -1.1306E+00    1.542E+02%                5.95E+00
 NB-94  #A    5.0419E-01    5.0419E-01    5.792E+01%                1.06E+00
 ZR-95  #A    1.4654E-01    1.4654E-01    7.815E+02%                2.74E+00
 NB-95  #A    7.8334E-01    7.8334E-01    7.622E+01%                1.99E+00
 RU-103 #A   -6.1889E-01   -6.1889E-01    9.171E+01%                1.40E+00
 RH-106 #A    6.1812E+00    6.1812E+00    1.858E+02%                3.86E+01
 AG-108M#A    7.0135E-02    7.0135E-02    6.819E+02%                1.23E+00
 AG-110M#A    6.2588E-01    6.2588E-01    2.673E+01%                2.97E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:18:49 AMPage 19
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191250.An1            
                                                                                 
 SN-113 #A   -3.4979E-07   -3.4979E-07    2.232E+08%                2.70E+00
 SB-124 #A    1.0805E-01    1.0806E-01    4.472E+01%                3.95E+00
 SB-125 #A    6.1537E-01    6.1537E-01    9.058E+01%                4.48E+00
 I-131  #A    2.7916E-01    2.7917E-01    7.120E+01%                1.44E+00
 Gd-153 #A   -1.3939E+00   -1.3939E+00    1.480E+02%                6.88E+00
 Ga-68  #A   -1.9599E+01   -1.9716E+01    1.467E+02%                6.37E+01
 Tc-99m #A   -5.0003E-01   -5.0059E-01    1.621E+02%                2.70E+00
 BA-133 #A    2.5637E-01    2.5637E-01    4.837E+02%                4.19E+00
 CS-134 #     2.5464E+00    2.5464E+00    2.833E+01%                1.73E+00
 CS-137 #A   -4.3333E-01   -4.3333E-01    1.467E+02%                2.17E+00
 CE-139 #A   -4.9757E-01   -4.9757E-01    1.074E+02%                1.78E+00
 Ba-140 #A   -6.5934E-01   -6.5935E-01    7.753E+01%                6.15E+00
 La-140 #A    4.2187E-01    4.2188E-01    1.247E+02%                1.24E+00
 CE-141 #A   -9.8590E-01   -9.8591E-01    1.566E+02%                5.14E+00
 CE-144 #A    3.2455E+00    3.2455E+00    1.696E+02%                1.84E+01
 PM-144 #A   -7.1360E-01   -7.1360E-01    1.084E+02%                1.78E+00
 EU-152 #A    2.3447E-01    2.3447E-01    9.800E+01%                4.49E+00
 EU-154 #A    1.0776E+00    1.0776E+00    1.020E+02%                2.53E+00
 EU-155 #A    3.3759E+00    3.3759E+00    4.082E+01%                3.66E+00
 HF-181 #A    5.3321E-01    5.3321E-01    1.173E+02%                2.10E+00
 Ta-182 #A   -3.2066E+00   -3.2066E+00    8.688E+01%                9.32E+00
 Hg-203 #A   -5.8502E-01   -5.8502E-01    9.303E+01%                1.82E+00
 TL-208       1.0008E+01    1.0008E+01    8.473E+00%                1.16E+00
 PM-146 #A    3.0305E-01    3.0305E-01    2.203E+02%                1.70E+00
 Y-88   #A   -1.2411E+00   -1.2411E+00    9.199E+01%                2.25E+00
 Cd-113m#A   -3.5042E+03   -3.5042E+03    1.771E+02%                2.11E+04
 Cd-109 #A    1.2645E+01    1.2645E+01    1.408E+02%                5.93E+01
 Cf-251 #A   -1.3194E+00   -1.3194E+00    1.975E+02%                6.70E+00
 Cf-249 #A    3.8707E-01    3.8707E-01    1.912E+02%                2.52E+00
 Sn-126 #A   -5.7665E+00   -5.7665E+00    1.216E+02%                2.34E+01
 PB-210  A    2.3898E+01    2.3898E+01    5.895E+01%                3.97E+01
 PB-212       2.8962E+01    2.8962E+01    4.525E+00%                2.11E+00
 PB-214       2.1764E+01    2.1764E+01    6.373E+00%                2.66E+00
 BI-207 #A   -6.0060E-02   -6.0060E-02    1.662E+02%                1.99E+00
 BI-212 #A    8.5932E+00    8.5932E+00    9.106E+01%                2.63E+01
 U-235   A    5.2559E+00    5.2559E+00    5.068E+01%                5.67E+00
 BI-214       1.9200E+01    1.9200E+01    9.041E+00%                2.60E+00
 BI-210M#A    7.1080E-01    7.1080E-01    9.246E+01%                2.20E+00
 AC-228       2.7993E+01    2.7993E+01    6.484E+00%                1.39E+00
 TH-227 #A    3.3435E+00    3.3435E+00    1.271E+02%                1.44E+01
 TH-229 #A    1.5170E+01    1.5170E+01    4.914E+01%                2.17E+01
 TH-234 #A    9.8083E+00    9.8083E+00    5.823E+01%                2.10E+01
 PA-231 #A   -1.5125E+01   -1.5125E+01    2.005E+02%                1.01E+02
 PA-233 #A    0.0000E+00    0.0000E+00    1.000E+03%                8.15E+00
 PA-234 #A    3.3608E+00    3.3608E+00    7.442E+01%                8.58E+00
 PA-234M#A    4.0604E+00    4.0604E+00    1.165E+02%                1.96E+02
 AM-241 #A   -1.5654E+00   -1.5654E+00    1.219E+02%                6.36E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.85E+01
 Ir-192 #A    0.0000E+00    0.0000E+00    7.071E+02%                3.41E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:18:49 AMPage 20
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191250.An1            
                                                                                 
 Cs-136 #A    6.3047E-01    6.3048E-01    9.836E+01%                2.09E+00
 Np-239 #A    1.6639E+00    1.6641E+00    1.365E+02%                7.58E+00
 Nd-147 #A   -3.6942E+00   -3.6943E+00    1.166E+02%                1.03E+01
 TL-210 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.10E+00
 Kr-85  #A   -4.1923E+01   -4.1923E+01    3.945E+02%                5.64E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.1 keV)     2.652E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.1 keV) 2.6520139E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 8_Gamma_20191243 
-----------------------------------------------------------------------------                      
   Sample Description: 430266_Gamma_160-34268-A-19-B 
             Detector: Detector # 8       
             Batch ID: 430266                 
    Work Order Number: Gamma   
           Lot Number: 160-34268-A-19-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 11:00        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 11:00:42     Real Time: 1845   sec
        Analysis Time: 6/20/2019 11:31        Dead Time: 2.44   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 8_Soil_TunaCan.Clb
  Efficiency Cal Desc: 8_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 10:35
      Energy Cal Date: 2/28/2012 10:34                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 8_2019-06-08_1510.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -5.993E+00          104.0     6.233E+00    6.241E+00    2.091E+01
NA-22      8.011E-01           31.6     2.533E-01    2.565E-01    5.904E-01
K-40       7.911E+01           10.7     8.476E+00    9.393E+00    9.470E+00
Sc-46      2.240E-02         2375.8     5.321E-01    5.321E-01    1.908E+00
CR-51      1.468E+00          309.1     4.539E+00    4.540E+00    1.551E+01
MN-54      2.977E-01          231.4     6.889E-01    6.891E-01    1.638E+00
FE-59      7.014E-01          112.8     7.913E-01    7.921E-01    2.590E+00
Co-56      1.235E+00           42.7     5.274E-01    5.312E-01    9.690E-01
CO-57      9.322E-01          641.1     5.976E+00    5.977E+00    2.001E+01
CO-58     -9.125E-03         5954.8     5.434E-01    5.434E-01    1.937E+00
CO-60      5.081E-01          134.6     6.839E-01    6.844E-01    1.660E+00
ZN-65      5.431E+00           24.8     1.350E+00    1.377E+00    3.767E+00
NB-94     -4.630E-01          140.7     6.516E-01    6.521E-01    1.860E+00
ZR-95      5.927E-01           95.4     5.652E-01    5.660E-01    2.779E+00
NB-95     -3.133E-02         2214.0     6.936E-01    6.936E-01    1.997E+00
RU-103    -7.191E-01           94.4     6.790E-01    6.800E-01    1.609E+00
RH-106     5.786E+00          195.7     1.132E+01    1.133E+01    3.813E+01
AG-108M    2.598E-01          231.1     6.005E-01    6.006E-01    1.200E+00
AG-110M    5.026E-01           31.6     1.589E-01    1.610E-01    2.630E+00
SN-113    -1.038E+00          155.5     1.614E+00    1.615E+00    3.589E+00
SB-124    -3.593E-01          321.2     1.154E+00    1.154E+00    3.898E+00
SB-125    -1.412E+00          123.6     1.746E+00    1.748E+00    4.345E+00
I-131      5.011E-01          137.7     6.902E-01    6.907E-01    1.163E+00
Gd-153    -1.719E+00          162.9     2.800E+00    2.802E+00    9.301E+00
Ga-68     -4.410E+01           85.7     3.781E+01    3.790E+01    8.373E+01
Tc-99m     0.000E+00         1.#INF     2.721E-01    2.721E-01    2.510E+00
BA-133    -1.416E-01          894.0     1.266E+00    1.266E+00    4.284E+00
CS-134     1.912E+00           22.8     4.353E-01    4.464E-01    8.061E-01
CS-137    -9.617E-01           24.3     2.341E-01    2.394E-01    2.276E+00
CE-139     7.523E-02          655.3     4.930E-01    4.930E-01    1.672E+00
Ba-140     9.061E-01           59.8     5.421E-01    5.441E-01    5.301E+00
La-140    -1.997E-01          115.5     2.306E-01    2.309E-01    2.542E+00
CE-141     0.000E+00         1.#INF     3.692E-01    3.692E-01    4.592E+00
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CE-144     0.000E+00         1.#INF     1.096E+00    1.096E+00    1.916E+01
PM-144     1.985E-01          321.3     6.378E-01    6.379E-01    1.521E+00
EU-152     3.373E+00           25.0     8.448E-01    8.630E-01    1.044E+01
EU-154     2.921E-01           85.0     2.483E-01    2.487E-01    3.145E+00
EU-155     2.178E+00          168.8     3.675E+00    3.677E+00    1.222E+01
HF-181    -7.909E-01          109.0     8.620E-01    8.629E-01    2.892E+00
Ta-182     8.218E-01           99.3     8.162E-01    8.172E-01    8.014E+00
Hg-203     9.960E-02          489.1     4.872E-01    4.872E-01    1.671E+00
TL-208     8.208E+00           10.3     8.441E-01    9.454E-01    1.468E+00
PM-146     9.379E-01           41.5     3.890E-01    3.919E-01    1.884E+00
Y-88       2.407E-02          993.8     2.392E-01    2.392E-01    8.180E-01
Cd-113m   -2.189E+03          291.5     6.381E+03    6.382E+03    2.181E+04
Cd-109     0.000E+00         1.#INF     2.407E+01    2.407E+01    7.997E+01
Cf-251    -1.574E-01         1411.6     2.222E+00    2.222E+00    5.783E+00
Cf-249    -2.342E-01           95.6     2.238E-01    2.241E-01    3.445E+00
Sn-126     5.808E+00          110.6     6.426E+00    6.433E+00    2.139E+01
PB-210    -1.826E+01           51.4     9.378E+00    9.439E+00    6.457E+01
PB-212     2.749E+01            4.6     1.275E+00    2.188E+00    2.040E+00
PB-214     2.246E+01            5.7     1.273E+00    1.727E+00    2.411E+00
BI-207     7.332E-01           94.9     6.960E-01    6.970E-01    1.634E+00
BI-212     3.138E+01           21.5     6.761E+00    6.954E+00    1.299E+01
U-235      1.964E+00          125.2     2.459E+00    2.461E+00    2.012E+01
BI-214     1.892E+01            7.5     1.424E+00    1.730E+00    1.922E+00
BI-210M    2.634E-02         2745.2     7.232E-01    7.232E-01    2.499E+00
AC-228     2.827E+01            9.0     2.534E+00    2.916E+00    2.492E+00
TH-227     7.956E-01           78.6     6.254E-01    6.273E-01    1.722E+01
TH-229     5.911E+00          175.5     1.037E+01    1.038E+01    2.551E+01
TH-234     1.292E+01           48.4     6.259E+00    6.301E+00    2.036E+01
PA-231    -1.776E+01          177.9     3.159E+01    3.161E+01    1.056E+02
PA-233    -2.388E-02        10008.4     2.390E+00    2.390E+00    8.065E+00
PA-234     6.819E-01          512.0     3.491E+00    3.491E+00    1.168E+01
PA-234M   -1.349E+01          276.6     3.732E+01    3.732E+01    2.489E+02
AM-241     1.004E+00          172.0     1.728E+00    1.728E+00    5.783E+00
Np-237     0.000E+00         1.#INF     6.881E+00    6.881E+00    2.287E+01
Ir-192    -6.016E-01           81.7     4.915E-01    4.928E-01    1.639E+00
Cs-136     5.031E-02          106.1     5.340E-02    5.348E-02    1.793E+00
Np-239     1.723E+00          208.9     3.600E+00    3.601E+00    1.197E+01
Nd-147     2.949E-01         1278.7     3.770E+00    3.770E+00    9.380E+00
TL-210    -3.345E-01          178.5     5.969E-01    5.972E-01    2.063E+00
Kr-85      0.000E+00         1.#INF     3.682E+01    3.682E+01    5.335E+02
-----------------------------------------------------------------------------
Total      2.776E+02

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:31:50 AMPage  1
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191243.An1             
                                                                                 
 Sample description                                             
      430266_Gamma_160-34268-A-19-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det8\8_Gamma_20191243.An1

 Acquisition information
        Start time:                 6/20/2019 11:00:42 AM
        Live time:               1800
        Real time:               1845
        Dead time:                  2.44 %
        Detector ID:                    8

 Detector system                                                
      Ge 8 SN/174                                                     
                                                                      

 Calibration
        Filename:                   8_Soil_TunaCan.Clb
      8_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:34:41 AM
             Zero offset:           0.052 keV
             Gain:                  0.250 keV/channel
             Quadratic:             5.282E-10 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 10:35:20 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.39 %
             Log(Eff):             -1.098764E-01 + (-4.958544E-01*Log(E) ) + 
                                    ( -2.572270E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.71 %
             Log(Eff):             -2.525301E+01 + ( 9.398253E+00*Log(E) ) + 
                                    ( -1.000034E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.55keV )
        Stop channel:            8000 (  1999.97keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:31:50 AMPage  2
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191243.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 11:00:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       8_2019-06-08_1510.PBC
                                                 6/8/2019 3:10:53 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   33 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1974

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    50.14       26. 107.80   1.01  2.267E-02    50.14   8.000    PBC<MDA TH227 
    59.54       19. 172.03   1.02  2.881E-02    59.54  35.900    PBC<MDA AM241 
    63.31       46.  49.79   0.97  3.094E-02    63.29   3.810    PBC<MDA TH234 
                                                64.28   9.700  8.348E+00 Sn126 
    74.65      286.   9.67   1.03  3.610E-02
    77.14      410.   6.77   1.04  3.699E-02
    87.59       82.  29.30   1.04  3.982E-02    87.57  37.500    PBC<MDA Sn126 
                                                88.04   3.790  2.993E+01 Cd109 
    89.85       94.  20.18   1.05  4.027E-02
    92.98      166.  13.10   1.05  4.078E-02    92.59   5.584  2.837E+01 TH234 
                                                93.35   5.561  4.058E+01 AC228 
   105.31       35. 168.75   1.06  4.185E-02   105.31  21.200    PBC<MDA EU155 
   106.13       29. 208.92   1.06  4.187E-02   106.13  22.700    PBC<MDA Np239 
   121.47       26.  63.45   1.07  4.146E-02   121.78  28.580  1.859E+00 EU152 
                                               122.06  85.600  6.210E-01 CO57  
   128.97       60.  37.21   0.46  4.085E-02
   131.29        9. 511.95   1.08  4.061E-02   131.29  18.000    PBC<MDA PA234 
   136.67        7. 641.08   1.08  3.999E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  9.322E-01 CO57  
   148.87       38.  65.02   0.51  3.822E-02
   162.66       41.  59.83   1.10  3.593E-02   162.66   6.220    PBC<MDA Ba140 
   163.38       21. 125.22   1.10  3.580E-02   163.38   5.080    PBC<MDA U235  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:31:50 AMPage  3
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191243.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   165.85        4. 655.33   1.10  3.629E-02   165.85  79.900    PBC<MDA CE139 
   185.90       64.  28.91   0.84  3.327E-02   185.72  54.000    PBC<MDA U235  
   193.51        8. 302.91   1.13  3.226E-02   193.51   4.400    PBC<MDA TH229 
   205.33        9. 256.73   1.13  3.083E-02   205.33   5.010    PBC<MDA U235  
   210.85       16. 177.16   1.14  3.020E-02   210.85   2.990    PBC<MDA TH229 
   235.97       21. 205.67   1.16  2.768E-02   235.97  12.300    PBC<MDA TH227 
   238.66      553.   5.67   1.06  2.744E-02   238.63  43.300  2.584E+01 PB212 
   242.04      106.  16.15   1.16  2.714E-02   242.00   7.430  2.907E+01 PB214 
   277.28       19.  89.89   1.19  2.440E-02   277.28   6.310    PBC<MDA TL208 
   279.20        4. 489.14   1.19  2.427E-02   279.20  81.460    PBC<MDA Hg203 
   284.79        8. 232.29   1.19  2.393E-02   284.30   6.140    PBC<MDA I131  
   295.39      191.   8.49   1.20  2.322E-02   295.09  19.300  2.366E+01 PB214 
                                               296.00  79.000  5.794E+00 TL210 
   300.25       53.  19.94   1.20  2.292E-02   300.03   3.280  3.835E+01 PB212 
                                               300.07   2.460  5.207E+01 PA231 
                                               300.18   6.200  2.067E+01 PA233 
   319.96        6. 309.14   1.22  2.179E-02   320.08   9.940    PBC<MDA CR51  
   328.76       18. 158.78   1.23  2.133E-02   328.76  20.300    PBC<MDA La140 
   333.44       18. 161.77   1.23  2.110E-02   333.44  15.510    PBC<MDA Cf249 
   338.19      115.  15.93   1.66  2.085E-02   338.32  12.010  2.551E+01 AC228 
   340.57       18. 168.28   1.23  2.074E-02   340.57  46.900    PBC<MDA Cs136 
   352.11      299.   7.50   1.05  2.020E-02   351.93  37.600  2.185E+01 PB214 
   364.94        9. 148.10   1.25  1.965E-02   364.48  81.700    PBC<MDA I131  
   383.84        4. 479.72   1.27  1.885E-02   383.84   8.940    PBC<MDA BA133 
   433.94        6. 240.82   1.30  1.708E-02   433.94  90.480    PBC<MDA AG108M
   453.88        3. 494.04   1.32  1.647E-02   453.88  65.000    PBC<MDA PM146 
   511.86      102.  14.47   2.61  1.494E-02   511.86  20.000  1.891E+01 RH106 
   563.24        6. 199.25   1.39  1.381E-02   563.24   8.350    PBC<MDA CS134 
   569.34       11.  79.18   1.40  1.369E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  5.280E+00 PA234 
                                               569.70  97.740    PBC<MDA BI207 
   583.45      187.   9.27   0.80  1.342E-02   583.02  84.500  8.952E+00 TL208 
   604.93        5. 526.10   1.42  1.303E-02   604.71  97.620    PBC<MDA CS134 
   609.60      215.   7.28   0.84  1.294E-02   609.31  46.090  2.003E+01 BI214 
                                               610.30   5.750  1.607E+02 RU103 
   614.28        7. 394.55   1.43  1.286E-02   614.28  89.850    PBC<MDA AG108M
   621.92       13. 195.68   1.43  1.273E-02   621.92   9.930    PBC<MDA RH106 
   657.76        2. 356.65   1.45  1.215E-02   657.76  94.640    PBC<MDA AG110M
   696.54        4. 321.27   1.48  1.158E-02   696.54  99.000    PBC<MDA PM144 
   724.20       14.  95.37   1.50  1.121E-02   724.20  44.150    PBC<MDA ZR95  
   727.67       48.  21.54   1.34  1.118E-02   727.17   7.550  3.138E+01 BI212 
   735.72       14.  41.47   1.51  1.107E-02   735.72  22.500  3.198E+00 PM146 
   766.41        2. 731.82   1.53  1.070E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  2.650E+01 PA234M
   795.60       26.  22.77   1.54  1.036E-02   795.87  85.530  1.646E+00 CS134 
   801.68        9. 108.07   1.55  1.030E-02   801.95   8.690    PBC<MDA CS134 
   815.77        2. 419.55   1.56  1.015E-02   815.77  23.280    PBC<MDA La140 
   834.76        5. 231.42   1.57  9.955E-03   834.85  99.980    PBC<MDA MN54  

                                 (Page 5 of 21)

Page 1713 of 1906



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:31:50 AMPage  4
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191243.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   846.77        4. 155.70   1.58  9.836E-03   846.77  99.935    PBC<MDA Co56  
   860.56       16.  55.40   1.59  9.703E-03   860.56  12.420    PBC<MDA TL208 
   873.23        6. 154.11   1.59  9.584E-03   873.23  12.270    PBC<MDA EU154 
   880.53        9.  94.93   1.60  9.517E-03   880.53   6.000    PBC<MDA PA234 
   898.04        1. 993.78   1.61  9.360E-03   898.04  93.700    PBC<MDA Y88   
   911.43      142.   8.96   1.74  9.247E-03   911.07  29.000  2.942E+01 AC228 
   964.11        5. 310.04   1.65  8.814E-03   964.11  14.605    PBC<MDA EU152 
   969.39       15.  78.22   1.65  8.776E-03   968.97  17.460    PBC<MDA AC228 
   996.33        4. 182.57   1.67  8.571E-03   996.33  10.600    PBC<MDA EU154 
  1037.84        6.  95.33   1.69  8.278E-03  1037.84  14.130    PBC<MDA Co56  
  1063.66        8.  94.93   1.71  8.106E-03  1063.66  74.500    PBC<MDA BI207 
  1099.25        4. 218.66   1.73  7.881E-03  1099.25  56.500    PBC<MDA FE59  
  1111.85       22.  25.05   1.74  7.803E-03  1112.07  13.644  1.157E+01 EU152 
  1115.55       38.  24.85   1.74  7.782E-03  1115.55  50.600  5.431E+00 ZN65  
  1118.99       -2. 249.73   1.74  7.754E-03  1120.29  15.100    PBC<MDA BI214 
  1173.24       -2. 305.20   1.77  7.453E-03  1173.24  99.900    PBC<MDA CO60  
  1189.05        6.  99.32   1.78  7.367E-03  1189.05  16.200    PBC<MDA Ta182 
  1221.41        3. 270.59   1.80  7.199E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.28       20.  42.72   1.81  7.114E-03  1238.28  66.070  2.403E+00 Co56  
  1274.53       10.  31.62   1.83  6.939E-03  1274.53  99.940  8.011E-01 NA22  
                                              1274.54  35.190  2.275E+00 EU154 
  1291.60        5. 112.82   1.84  6.860E-03  1291.60  43.200    PBC<MDA FE59  
  1332.50        6. 134.60   1.86  6.678E-03  1332.50  99.980    PBC<MDA CO60  
  1384.30       10.  31.62   1.88  6.460E-03  1384.30  24.290  3.540E+00 AG110M
  1409.98        7.  88.63   1.90  6.366E-03  1408.00  21.005    PBC<MDA EU152 
  1461.41       94.  10.71   1.85  6.165E-03  1460.83  10.670  7.911E+01 K40   
  1764.22       10.  65.68   2.07  5.226E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.39    74.61       239.       287. 7.951E+03    9.64   1.034  -       D
   308.36    77.10       174.       416. 1.125E+04    6.64   1.036  -       D
   359.45    89.89       152.        98. 2.426E+03   20.49   1.046  -      sD
   515.69   128.97       128.        60. 1.481E+03   37.21   0.459  -      s 
   595.32   148.87       136.        38. 9.900E+02   65.02   0.507  -      s 
   743.42   185.90        74.        91. 2.735E+03   19.44   0.845  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:31:50 AMPage  5
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191243.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.96    46.54       428.       -28.    -0.016    51.37   1.012s
 TH-227    200.36    50.14       370.        26.     0.014   107.80   1.015s
 AM-241    237.95    59.54       507.        19.     0.010   172.03   1.022s
 TH-234    252.96    63.29       513.         4.     0.002   842.52   1.025 
 Sn-126    256.93    64.28       607.        32.     0.018   110.64   1.026s
 BA-133    323.77    80.99      1610.       -38.    -0.021   149.96   1.039s
 Np-237    345.77    86.49      2046.         0.     0.000   185.67   1.043A
 EU-155    345.98    86.54      2274.       -38.    -0.021   178.01   1.043s
 Sn-126    350.09    87.57      2008.        82.     0.045    29.30   1.044D
 Cd-109    351.97    88.04      2130.         0.     0.000   172.14   1.044A
 Nd-147    364.21    91.10      1970.       -38.    -0.021   165.24   1.047D
 TH-234    370.17    92.59       299.        53.     0.029    48.43   1.048D
 AC-228    373.21    93.35      1895.       -38.    -0.021   161.81   1.049s
 Gd-153    389.81    97.50      1933.       -38.    -0.021   162.91   1.052s
 Np-239    397.81    99.50      1971.       -38.    -0.021   164.26   1.053s
 Gd-153    412.62   103.20      2010.       -39.    -0.021   165.39   1.056s
 Np-239    414.62   103.70      2048.       -39.    -0.021   166.89   1.057s
 EU-155    421.07   105.31      1705.        35.     0.019   168.75   1.058s
 Np-239    424.34   106.13      1881.        29.     0.016   208.92   1.058s
 CO-57     488.06   122.06       380.        26.     0.015    63.45   1.071D
 EU-154    492.22   123.10       397.       -32.    -0.018    89.07   1.072s
 PA-234    525.00   131.29      1050.         9.     0.005   511.95   1.078s
 HF-181    531.92   133.02      1059.         0.     0.000  1000.00   1.079s
 CE-144    533.98   133.54      1059.         0.     0.000  1000.00   1.080s
 HF-181    545.02   136.30      1059.         0.     0.000  1000.00   1.082s
 CO-57     545.72   136.47      1052.         7.     0.004   641.08   1.082s
 Tc-99m    561.86   140.51      1059.         0.     0.000  1000.00   1.085s
 U-235     574.97   143.79      1065.        -6.    -0.003   801.52   1.087s
 CE-141    581.59   145.44      1059.         0.     0.000  1000.00   1.089 
 Ba-140    650.47   162.66       287.        41.     0.023    59.83   1.102s
 U-235     653.35   163.38       332.        21.     0.012   125.22   1.102s
 CE-139    663.24   165.85       329.         4.     0.002   655.33   1.104s
 U-235     742.71   185.72       312.       -55.    -0.031    49.21   1.119s
 TH-229    773.87   193.51       180.         8.     0.005   302.91   1.125s
 U-235     821.17   205.33       167.         9.     0.005   256.73   1.134 
 TH-229    843.24   210.85       204.        16.     0.009   177.16   1.138s
 Cf-251    907.84   227.00       172.       -21.    -0.012   124.21   1.151s
 TH-227    943.73   235.97       948.        21.     0.012   205.67   1.157s
 PB-212    954.37   238.63        77.       588.     0.327     4.64   1.159D
 PB-214    967.84   242.00        92.       106.     0.059    16.15   1.162D
 TH-227   1024.81   256.24       132.       -24.    -0.013   114.42   1.172s
 Cd-113m  1054.65   263.70       150.        -6.    -0.003   291.55   1.178s
 TL-208   1108.99   277.28       135.        19.     0.011    89.89   1.188 
 Hg-203   1116.66   279.20       148.         4.     0.002   489.14   1.189s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:31:50 AMPage  6
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191243.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 I-131    1137.05   284.30        88.         8.     0.004   232.29   1.193s
 PB-214   1180.22   295.09        36.       191.     0.106     8.49   1.201D
 TL-210   1183.86   296.00       748.       -21.    -0.012   186.45   1.202s
 PB-212   1199.98   300.03        31.        51.     0.028    20.76   1.205D
 PA-231   1200.14   300.07       727.       -21.    -0.012   183.42   1.205s
 PA-233   1200.58   300.18       706.       -21.    -0.012   180.77   1.205s
 PA-231   1210.46   302.65       685.       -21.    -0.012   177.87   1.207s
 BA-133   1211.27   302.85       664.       -21.    -0.012   175.14   1.207s
 Ba-140   1219.26   304.85       643.       -21.    -0.012   172.19   1.208s
 BI-210M  1219.45   304.90       622.       -21.    -0.012   169.40   1.208s
 Ir-192   1233.62   308.44       601.        -8.    -0.005   415.23   1.211s
 Ir-192   1265.82   316.49       133.       -21.    -0.012    81.71   1.217s
 CR-51    1280.20   320.08       154.         6.     0.003   309.14   1.219s
 La-140   1314.91   328.76       403.        18.     0.010   158.78   1.226s
 Cf-249   1333.63   333.44       421.        18.     0.010   161.77   1.229s
 AC-228   1352.64   338.19        49.       115.     0.064    15.93   1.665s
 Cs-136   1362.15   340.57       439.        18.     0.010   168.28   1.234s
 PB-214   1408.31   352.11        42.       299.     0.166     7.50   1.054 
 BA-133   1423.87   356.00       399.        -3.    -0.002   894.02   1.245s
 I-131    1457.81   364.48        44.         9.     0.005   148.10   1.252s
 BA-133   1535.24   383.84       167.         4.     0.002   479.72   1.266s
 Cf-249   1551.68   387.95       251.       -22.    -0.012   101.80   1.269s
 SN-113   1566.64   391.69       252.       -22.    -0.012   155.49   1.271s
 SB-125   1711.39   427.88        64.       -13.    -0.007   123.64   1.297s
 AG-108M  1735.64   433.94        43.         6.     0.003   240.82   1.301s
 PM-146   1815.41   453.88        52.         3.     0.002   494.04   1.315 
 Ir-192   1872.14   468.06        57.        -6.    -0.004   247.26   1.325s
 BE-7     1910.28   477.60       165.       -18.    -0.010   104.00   1.332s
 HF-181   1927.89   482.00       183.       -18.    -0.010   108.98   1.335s
 La-140   1947.98   487.02       196.       -16.    -0.009   125.54   1.339s
 RU-103   1988.12   497.05        65.       -18.    -0.010    94.42   1.346s
 RH-106   2047.36   511.86        57.       102.     0.056    14.47   2.606s
 Kr-85    2055.83   513.98       159.         0.     0.000  1000.00   1.357s
 Ba-140   2148.95   537.26        43.        -9.    -0.005   367.34   1.373s
 CS-134   2252.86   563.24        35.         6.     0.003   199.25   1.391 
 CS-134   2277.20   569.32        30.        11.     0.006    79.18   1.395 
 PA-234   2277.80   569.47        56.       -11.    -0.006   103.55   1.395 
 BI-207   2278.73   569.70        54.        -6.    -0.004   192.24   1.396 
 TL-208   2332.01   583.02        34.       170.     0.094    10.28   1.405s
 SB-125   2401.92   600.50       365.       -14.    -0.008   195.88   1.416s
 SB-124   2410.85   602.73       351.        -8.    -0.005   321.23   1.418s
 CS-134   2418.76   604.71       338.         5.     0.003   526.10   1.419s
 BI-214   2437.17   609.31        15.       203.     0.113     7.53   1.423D
 RU-103   2441.12   610.30       320.        13.     0.007   195.34   1.423s
 AG-108M  2457.05   614.28       333.         7.     0.004   394.55   1.426s
 PM-144   2472.18   618.06       364.       -15.    -0.008   182.93   1.428 
 RH-106   2487.60   621.92       325.        13.     0.007   195.68   1.431s
 SB-125   2543.49   635.89        57.       -16.    -0.009    70.07   1.440s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:31:50 AMPage  7
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191243.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 I-131    2547.83   636.97        84.        -4.    -0.002    55.68   1.441s
 AG-110M  2630.98   657.76        38.         2.     0.001   356.65   1.455s
 CS-137   2646.58   661.66        72.       -18.    -0.010    24.34   1.457s
 PM-144   2786.11   696.54        38.         4.     0.002   321.27   1.480 
 NB-94    2810.46   702.63        56.        -9.    -0.005   140.73   1.484s
 SB-124   2891.09   722.79       117.       -16.    -0.009   101.02   1.497s
 AG-108M  2891.70   722.94       101.        -5.    -0.003   285.10   1.498s
 EU-154   2893.39   723.36        96.         0.     0.000  1000.00   1.498s
 ZR-95    2896.74   724.20        80.        14.     0.008    95.37   1.498s
 BI-212   2910.61   727.67        13.        48.     0.026    21.54   1.341 
 PM-146   2942.83   735.72         5.        14.     0.008    41.47   1.506s
 PM-146   2988.59   747.16        43.        -2.    -0.001   852.78   1.513s
 ZR-95    3026.87   756.73        33.        -2.    -0.001   693.85   1.519s
 AG-110M  3055.73   763.94        56.        -2.    -0.001   426.15   1.524 
 PA-234M  3065.60   766.41        60.         2.     0.001   731.82   1.526s
 EU-152   3115.64   778.92        37.       -15.    -0.008    89.72   1.534s
 BI-212   3141.64   785.42        33.        -2.    -0.001   731.57   1.538s
 CS-134   3183.44   795.87         5.        26.     0.015    22.77   1.544D
 TL-210   3198.36   799.60        57.        -6.    -0.003   178.46   1.547s
 CS-134   3207.77   801.95        46.         9.     0.005   108.07   1.548s
 La-140   3263.04   815.77        28.         2.     0.001   419.55   1.557s
 Cs-136   3273.97   818.50        41.        -7.    -0.004   129.37   1.559s
 MN-54    3339.36   834.85        33.         5.     0.003   231.42   1.569s
 Co-56    3387.05   846.77        10.         4.     0.002   155.70   1.577s
 TL-208   3442.23   860.56        15.        16.     0.009    55.40   1.585 
 NB-94    3484.36   871.10        31.       -10.    -0.005    85.99   1.592s
 EU-154   3492.89   873.23        35.         6.     0.003   154.11   1.593s
 PA-234   3522.10   880.53        32.         9.     0.005    94.93   1.598s
 PA-234   3532.94   883.24        41.         0.     0.000  1000.00   1.599s
 Y-88     3592.14   898.04        19.         1.     0.001   993.78   1.608s
 AC-228   3645.70   911.43         4.       142.     0.079     8.96   1.745 
 AG-110M  3749.96   937.49        41.        -9.    -0.005   107.51   1.633s
 PA-234   3784.07   946.02        20.        -3.    -0.002   332.78   1.638s
 EU-152   3856.43   964.11       102.         5.     0.003   310.04   1.649 
 AC-228   3875.88   968.97        63.        15.     0.008    78.22   1.652 
 EU-154   3985.31   996.33        32.         4.     0.002   182.57   1.668s
 PA-234M  4003.99  1001.00        40.        -4.    -0.002   276.63   1.671s
 EU-154   4019.10  1004.77        47.        -9.    -0.005   110.98   1.673s
 Co-56    4151.36  1037.84         5.         6.     0.003    95.33   1.693s
 Cs-136   4192.29  1048.07        20.        -8.    -0.004    86.60   1.698s
 RH-106   4201.45  1050.36        41.        -8.    -0.005    69.00   1.700s
 BI-207   4254.65  1063.66        10.         8.     0.004    94.93   1.708s
 Ga-68    4309.61  1077.40        45.       -18.    -0.010    85.74   1.716s
 FE-59    4397.02  1099.25        15.         4.     0.002   218.66   1.728s
 EU-152   4448.32  1112.07         4.        22.     0.012    25.05   1.736s
 ZN-65    4462.20  1115.55        27.        38.     0.021    24.85   1.738s
 BI-214   4481.17  1120.29        63.        -2.    -0.001   249.73   1.740s
 Sc-46    4482.22  1120.55        61.         0.     0.000  1000.00   1.740s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:31:50 AMPage  8
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191243.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ta-182   4485.22  1121.30        61.         0.     0.000  1000.00   1.741 
 CO-60    4692.97  1173.24        13.        -2.    -0.001   305.20   1.770s
 Ta-182   4756.23  1189.05         6.         6.     0.003    99.32   1.779 
 Ta-182   4885.67  1221.41        11.         3.     0.002   270.59   1.797 
 Co-56    4953.16  1238.28        11.        20.     0.011    42.72   1.806s
 NA-22    5098.16  1274.53         0.        10.     0.006    31.62   1.826s
 EU-154   5098.20  1274.54        10.         0.     0.000  1000.00   1.826s
 FE-59    5166.43  1291.60         6.         5.     0.003   112.82   1.835s
 TL-210   5252.05  1313.00        16.         0.     0.000  1000.00   1.847s
 CO-60    5330.06  1332.50        14.         6.     0.003   134.60   1.857s
 AG-110M  5537.25  1384.30         0.        10.     0.006    31.62   1.884s
 EU-152   5632.07  1408.00         5.         7.     0.004    88.63   1.896s
 K-40     5845.70  1461.41         3.        94.     0.052    10.71   1.854 
 La-140   6384.93  1596.21        23.        -9.    -0.005   115.49   1.990s
 SB-124   6764.03  1690.98        11.        -6.    -0.004   130.84   2.034s
 BI-214   7058.07  1764.49        17.        10.     0.006    65.68   2.067s
 Co-56    7085.51  1771.35        41.        -3.    -0.002   292.33   2.070s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -5.9932E+00                                      5.31E+01             
                           477.60-5.993E+00 ?(  2.091E+01 1.04E+02 1.05E+01 G  
 
NA-22    C   8.0106E-01                                      9.50E+02             
                          1274.53 8.011E-01 ?(  5.904E-01 3.16E+01 9.99E+01 G  
 
K-40     N   7.9109E+01                                      4.66E+11             
                          1460.83 7.911E+01  (P 9.470E+00 1.07E+01 1.07E+01 G  
 
Sc-46    F   2.2395E-02                                      8.38E+01             
                           889.28 2.240E-02 %(P 1.908E+00 2.38E+03 1.00E+02 G  
                          1120.55 0.000E+00 -   2.796E+00 1.00E+03 1.00E+02 G  
 
CR-51    F   1.4682E+00                                      2.77E+01             
                           320.08 1.468E+00 ?(  1.551E+01 3.09E+02 9.94E+00 G  
 
MN-54    C   2.9771E-01                                      3.12E+02             
                           834.85 2.977E-01 ?(  1.638E+00 2.31E+02 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:31:50 AMPage  9
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191243.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
FE-59    F   7.0136E-01                                      4.45E+01             
                          1099.25 4.991E-01 ?(  2.590E+00 2.19E+02 5.65E+01 G  
                          1291.60 9.659E-01 &(P 2.620E+00 1.13E+02 4.32E+01 G  
 
Co-56    C   1.2345E+00                                      7.73E+01             
                           846.77 2.489E-01 ?(P 9.690E-01 1.56E+02 9.99E+01 G  
                          1238.28 2.403E+00 &(  2.119E+00 4.27E+01 6.61E+01 G  
                          1037.84 2.741E+00 ?(P 6.292E+00 9.53E+01 1.41E+01 G  
                          1771.35-2.180E+00 +   2.247E+01 2.92E+02 1.55E+01  A 
 
CO-57    C   9.3223E-01                                      2.72E+02             
                           122.06 4.112E-01 }   1.465E+00 6.34E+01 8.56E+01 G  
                           136.47 9.322E-01 ?(  2.001E+01 6.41E+02 1.07E+01 G  
 
CO-58    C  -9.1247E-03                                      7.09E+01             
                           810.78-9.125E-03 %(  1.937E+00 5.95E+03 9.95E+01 G  
 
CO-60    F   5.0807E-01                                      1.93E+03             
                          1332.50 5.081E-01 ?(P 1.660E+00 1.35E+02 1.00E+02 G  
                          1173.24-1.785E-01 - P 1.475E+00 3.05E+02 9.99E+01 G  
 
ZN-65    F   5.4312E+00                                      2.44E+02             
                          1115.55 5.431E+00 ?(  3.767E+00 2.48E+01 5.06E+01 G  
 
NB-94    I  -4.6303E-01                                      7.41E+06             
                           702.63-4.630E-01  (P 1.860E+00 1.41E+02 9.79E+01 G  
                           871.10-5.694E-01 &   1.655E+00 8.60E+01 9.99E+01 G  
 
ZR-95    I   5.9266E-01                                      6.40E+01             
                           756.73-1.806E-01 ?(P 2.779E+00 6.94E+02 5.45E+01 G  
                           724.20 1.547E+00 &(  4.966E+00 9.54E+01 4.42E+01 G  
 
NB-95    I  -3.1328E-02                                      6.40E+01             
                           765.79-3.133E-02 %(P 1.997E+00 2.21E+03 9.98E+01 G  
 
RU-103   I  -7.1913E-01                                      3.93E+01             
                           497.05-7.191E-01 ?(  1.609E+00 9.44E+01 9.09E+01 G  
                           610.30 9.784E+00 ?   6.436E+01 1.95E+02 5.75E+00 GA 
 
RH-106   I   5.7861E+00                                      3.74E+02             
                           621.92 5.786E+00 ?(  3.813E+01 1.96E+02 9.93E+00 G  
                          1050.36-3.550E+01 + P 1.417E+02 6.90E+01 1.56E+00 G  
                           511.86 1.891E+01 ?   7.066E+00 1.45E+01 2.00E+01 GA 
 
AG-108M  C   2.5980E-01                                      1.53E+05             
                           433.94 2.037E-01 ?(  1.200E+00 2.41E+02 9.05E+01 G  
                           722.94-2.749E-01 +   2.698E+00 2.85E+02 9.08E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:31:50 AMPage 10
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191243.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           614.28 3.163E-01 ?(  4.222E+00 3.95E+02 8.98E+01 G  
 
AG-110M  F   5.0258E-01                                      2.50E+02             
                           884.68-1.550E-02 &(P 2.630E+00 4.54E+03 7.27E+01 G  
                           657.76 1.208E-01 ?(  1.528E+00 3.57E+02 9.46E+01 G  
                           937.49-1.557E+00 + P 5.811E+00 1.08E+02 3.44E+01 G  
                          1384.30 3.540E+00 ?(  2.609E+00 3.16E+01 2.43E+01 G  
                           763.94-5.812E-01 +   8.702E+00 4.26E+02 2.23E+01 G  
 
SN-113   F  -1.0380E+00                                      1.15E+02             
                           391.69-1.038E+00  (P 3.589E+00 1.55E+02 6.40E+01 G  
 
SB-124   F  -3.5932E-01                                      6.02E+01             
                           602.73-3.593E-01 ?(  3.898E+00 3.21E+02 9.83E+01 G  
                          1690.98-1.357E+00 +   3.943E+00 1.31E+02 4.78E+01 G  
                           722.79-7.146E+00 +   2.427E+01 1.01E+02 1.08E+01 G  
 
SB-125   I  -1.4123E+00                                      1.01E+03             
                           427.88-1.412E+00 ?(  4.345E+00 1.24E+02 2.96E+01 G  
                           600.50-3.307E+00 +   2.179E+01 1.96E+02 1.79E+01 G  
                           635.89-6.421E+00 +   1.494E+01 7.01E+01 1.13E+01 G  
                           463.37 3.276E-01 %   1.761E+01 1.55E+03 1.05E+01 G  
 
I-131    I   5.0111E-01                                      8.02E+00             
                           364.48 3.114E-01 ?(  1.163E+00 1.48E+02 8.17E+01 G  
                           284.30 3.025E+00 ?(  1.755E+01 2.32E+02 6.14E+00 G  
                           636.97-2.384E+00 & P 2.813E+01 5.57E+01 7.17E+00 G  
 
Gd-153   F  -1.7185E+00                                      2.42E+02             
                            97.50-1.719E+00 &(  9.301E+00 1.63E+02 3.00E+01 G  
                           103.20-2.351E+00 +   1.291E+01 1.65E+02 2.18E+01 G  
 
Ga-68    C  -4.4104E+01                                      4.71E-02             
                          1077.40-4.410E+01 ?(  8.373E+01 8.57E+01 3.30E+00 G  
 
BA-133   F  -1.4159E-01                                      3.85E+03             
                           356.00-1.416E-01 ?(  4.284E+00 8.94E+02 6.20E+01 G  
                           302.85-2.792E+00 +   1.635E+01 1.75E+02 1.83E+01 G  
                           383.84 1.263E+00 ?   2.075E+01 4.80E+02 8.94E+00 GA 
                            80.99-1.625E+00 +   8.097E+00 1.50E+02 3.41E+01 GA 
 
CS-134   I   1.9116E+00                                      7.54E+02             
                           795.87 1.646E+00  (  8.061E-01 2.28E+01 8.55E+01 G  
                           604.71 2.167E-01 &   3.862E+00 5.26E+02 9.76E+01 G  
                           569.32 2.815E+00 ?(  7.488E+00 7.92E+01 1.54E+01 G  
                           801.95 5.789E+00 +   2.133E+01 1.08E+02 8.69E+00 G  
                           563.24 2.972E+00  (P 1.456E+01 1.99E+02 8.35E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:31:50 AMPage 11
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191243.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-137   I  -9.6169E-01                                      1.10E+04             
                           661.66-9.617E-01 ?(P 2.276E+00 2.43E+01 8.52E+01 G  
 
CE-139   F   7.5229E-02                                      1.38E+02             
                           165.85 7.523E-02 ?(  1.672E+00 6.55E+02 7.99E+01 G  
 
Ba-140   I   9.0610E-01                                      1.28E+01             
                           537.26-1.490E+00 ?(P 5.301E+00 3.67E+02 2.44E+01 G  
                           162.66 1.030E+01 &(  2.029E+01 5.98E+01 6.22E+00 G  
                           304.85-1.201E+01 +   6.913E+01 1.72E+02 4.29E+00 G  
 
La-140   I  -1.9968E-01                                      1.28E+01             
                          1596.21-8.876E-01 ?(P 2.542E+00 1.15E+02 9.54E+01 G  
                           487.02-1.263E+00 +   5.333E+00 1.26E+02 4.55E+01 G  
                           328.76 2.319E+00 ?(  1.235E+01 1.59E+02 2.03E+01 G  
                           815.77 4.230E-01 ?(P 6.386E+00 4.20E+02 2.33E+01 G  
 
PM-144   C   1.9853E-01                                      3.63E+02             
                           696.54 1.985E-01 ?(P 1.521E+00 3.21E+02 9.90E+01 G  
                           618.06-6.528E-01 +   4.014E+00 1.83E+02 9.91E+01 G  
 
EU-152   F   3.3728E+00                                      4.94E+03             
                           121.78 0.000E+00 }   2.313E+00 1.66E+03 2.86E+01 G  
                           344.29-9.816E-02 &(P 1.044E+01 3.58E+03 2.65E+01 G  
                          1112.07 1.157E+01 ?(  6.476E+00 2.50E+01 1.36E+01 G  
                           778.92-6.137E+00 +   1.269E+01 8.97E+01 1.29E+01 G  
                           964.11 2.014E+00  (  2.151E+01 3.10E+02 1.46E+01 G  
                           244.69 7.143E-01 %   4.084E+01 1.70E+03 7.58E+00 G  
                          1408.00 2.739E+00 &   5.597E+00 8.86E+01 2.10E+01 GA 
 
EU-154   I   2.9208E-01                                      3.14E+03             
                           123.10-1.062E+00 &(  3.145E+00 8.91E+01 4.08E+01 G  
                          1274.54 0.000E+00 +   3.969E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 +   1.184E+01 1.00E+03 2.02E+01 G  
                           873.23 2.668E+00 ?(P 1.431E+01 1.54E+02 1.23E+01 G  
                          1004.77-3.323E+00 +   1.258E+01 1.11E+02 1.80E+01 G  
                           996.33 2.752E+00 ?(  1.765E+01 1.83E+02 1.06E+01 G  
 
EU-155   I   2.1779E+00                                      1.81E+03             
                           105.31 2.178E+00 &(P 1.222E+01 1.69E+02 2.12E+01 G  
                            86.54-1.738E+00 +   1.028E+01 1.78E+02 3.07E+01 G  
 
HF-181   F  -7.9094E-01                                      4.24E+01             
                           482.00-7.909E-01 ?(  2.892E+00 1.09E+02 8.05E+01 G  
                           133.02 0.000E+00 &   4.901E+00 1.00E+03 4.33E+01 G  
                           345.83-1.828E-01 % P 8.172E+00 3.39E+03 1.51E+01 G  
                           136.30 0.000E+00 +   3.664E+01 1.00E+03 5.85E+00 G  

                                 (Page 13 of 21)

Page 1721 of 1906



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:31:50 AMPage 12
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191243.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ta-182   F   8.2181E-01                                      1.14E+02             
                          1121.30 0.000E+00  (  8.014E+00 1.00E+03 3.49E+01 G  
                          1221.41 8.114E-01  (P 5.224E+00 2.71E+02 2.70E+01 G  
                          1189.05 2.610E+00  (P 6.385E+00 9.93E+01 1.62E+01 G  
 
Hg-203   F   9.9596E-02                                      4.66E+01             
                           279.20 9.960E-02 ?(P 1.671E+00 4.89E+02 8.15E+01 G  
 
TL-208   N   8.2082E+00                                      6.98E+02             
                           583.02 8.315E+00 ?(P 1.468E+00 1.03E+01 8.45E+01 G  
                           277.28 6.826E+00 - P 2.051E+01 8.99E+01 6.31E+00 G  
                           860.56 7.482E+00  (P 9.505E+00 5.54E+01 1.24E+01 G  
 
PM-146   C   9.3789E-01                                      2.02E+03             
                           453.88 1.557E-01 ?(  1.884E+00 4.94E+02 6.50E+01 G  
                           747.16-2.325E-01 + P 4.951E+00 8.53E+02 3.40E+01 G  
                           735.72 3.198E+00 ?(  2.850E+00 4.15E+01 2.25E+01 G  
 
Y-88     F   2.4073E-02                                      1.07E+02             
                          1836.06-8.963E-03 %(P 8.180E-01 8.15E+03 9.92E+01 G  
                           898.04 5.905E-02 ?(P 1.461E+00 9.94E+02 9.37E+01 G  
 
Cd-113m     -2.1885E+03                                      5.33E+03             
                           263.70-2.189E+03 ?(  2.181E+04 2.92E+02 6.00E-03   K
 
Cf-251   T  -1.5742E-01                                      3.28E+05             
                           176.60-1.574E-01 %(  5.783E+00 1.41E+03 1.70E+01 G  
                           227.00-6.491E+00 +   1.973E+01 1.24E+02 6.30E+00 GA 
 
Cf-249   T  -2.3418E-01                                      1.28E+05             
                           387.95-1.013E+00 ?(  3.445E+00 1.02E+02 6.60E+01 G  
                           333.44 3.078E+00 ?(  1.670E+01 1.62E+02 1.55E+01 G  
 
Sn-126       5.8078E+00                                      3.65E+07             
                            87.57 3.032E+00 }   7.869E+00 2.93E+01 3.75E+01 GA 
                            64.28 5.808E+00 ?(  2.139E+01 1.11E+02 9.70E+00 G  
                            86.94 0.000E+00 }   3.402E+01 2.53E+03 9.04E+00 GA 
 
PB-210   N  -1.8257E+01                                      8.14E+03             
                            46.54-1.826E+01 &(P 6.457E+01 5.14E+01 4.25E+00 G  
 
PB-212   N   2.7487E+01                                      6.98E+02             
                           238.63 2.749E+01  (P 2.040E+00 4.64E+00 4.33E+01 G  
                           300.03 3.781E+01 + P 2.110E+01 2.08E+01 3.28E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:31:50 AMPage 13
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191243.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-214   N   2.2462E+01                                      5.84E+05             
                           351.93 2.185E+01  (  2.411E+00 7.50E+00 3.76E+01 G  
                           295.09 2.366E+01  (  3.800E+00 8.49E+00 1.93E+01 G  
                           242.00 2.907E+01 +   1.309E+01 1.61E+01 7.43E+00 GA 
 
BI-207   C   7.3317E-01                                      1.18E+04             
                          1063.66 7.332E-01 ?(P 1.634E+00 9.49E+01 7.45E+01 G  
                           569.70-2.701E-01 - P 1.529E+00 1.92E+02 9.77E+01 G  
 
BI-212   N   3.1383E+01                                      6.98E+02             
                           727.17 3.138E+01  (  1.299E+01 2.15E+01 7.55E+00 G  
                           785.42-6.903E+00 -   1.215E+02 7.32E+02 1.28E+00 GA 
 
U-235    N   1.9639E+00                                      2.57E+11             
                           143.79-7.476E-01 ?(P 2.012E+01 8.02E+02 1.10E+01 G  
                           205.33 3.404E+00 &(P 2.261E+01 2.57E+02 5.01E+00 G  
                           163.38 6.393E+00 ?(P 2.677E+01 1.25E+02 5.08E+00 G  
                           185.72-1.712E+00 + P 2.629E+00 4.92E+01 5.40E+01 GA 
 
BI-214   N   1.8919E+01                                      5.84E+05             
                           609.31 1.892E+01  (P 1.922E+00 7.53E+00 4.61E+01 G  
                          1120.29-9.411E-01 & P 1.879E+01 2.50E+02 1.51E+01 G  
                          1764.49 6.897E+00 - P 1.494E+01 6.57E+01 1.54E+01 G  
 
BI-210M  T   2.6344E-02                                      1.10E+09             
                           265.83 2.634E-02 %(P 2.499E+00 2.75E+03 5.00E+01 G  
                           304.90-1.840E+00 +   1.042E+01 1.69E+02 2.80E+01 G  
 
AC-228   N   2.8274E+01                                      2.10E+03             
                           911.07 2.942E+01  (  2.492E+00 8.96E+00 2.90E+01 G  
                           968.97 5.508E+00 -   1.439E+01 7.82E+01 1.75E+01 G  
                           338.32 2.551E+01  (  7.837E+00 1.59E+01 1.20E+01 G  
                            93.35-9.356E+00 -   5.030E+01 1.62E+02 5.56E+00 XA 
 
TH-227   N   7.9564E-01                                      7.95E+03             
                           256.24-7.290E+00 ?(P 1.722E+01 1.14E+02 7.00E+00 G  
                           235.97 3.474E+00 +   2.385E+01 2.06E+02 1.23E+01 G  
                            50.14 7.871E+00 &(P 2.831E+01 1.08E+02 8.00E+00 G  
 
TH-229   N   5.9114E+00                                      2.68E+06             
                           193.51 3.261E+00  (  2.551E+01 3.03E+02 4.40E+00 G  
                           210.85 9.811E+00 ?(P 4.262E+01 1.77E+02 2.99E+00 G  
 
TH-234   N   1.2925E+01                                      1.63E+12             
                            92.59 1.292E+01  (P 2.036E+01 4.84E+01 5.58E+00 G  
                            63.29 1.797E+00 - P 5.102E+01 8.43E+02 3.81E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:31:50 AMPage 14
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191243.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-231   N  -1.7761E+01                                      1.20E+07             
                           302.65-1.776E+01 ?(  1.056E+02 1.78E+02 2.88E+00 G  
                           300.07-2.062E+01 +   1.264E+02 1.83E+02 2.46E+00 G  
 
PA-233   C  -2.3885E-02                                      7.82E+08             
                           312.01-2.388E-02 %(P 8.065E+00 1.00E+04 3.60E+01 G  
                           300.18-8.186E+00 +   4.946E+01 1.81E+02 6.20E+00 G  
 
PA-234   N   6.8187E-01                                      1.63E+12             
                           131.29 6.819E-01 &(P 1.168E+01 5.12E+02 1.80E+01 G  
                           946.02-1.389E+00 +   1.090E+01 3.33E+02 1.34E+01 G  
                           569.47-5.280E+00 +   1.855E+01 1.04E+02 8.20E+00 G  
                           883.24 0.000E+00 -   1.984E+01 1.00E+03 9.60E+00 G  
                           880.53 8.756E+00 ?   2.828E+01 9.49E+01 6.00E+00 GA 
 
PA-234M  N  -1.3490E+01                                      1.63E+12             
                          1001.00-2.754E+01 &(P 2.489E+02 2.77E+02 8.37E-01 G  
                           766.41 2.650E+01 ?(  6.829E+02 7.32E+02 2.94E-01 G  
 
AM-241   T   1.0043E+00                                      1.58E+05             
                            59.54 1.004E+00 &(P 5.783E+00 1.72E+02 3.59E+01 G  
 
Ir-192   F  -6.0161E-01                                      7.40E+01             
                           316.49-6.016E-01 ?(  1.639E+00 8.17E+01 8.70E+01 G  
                           468.06-4.232E-01 +   2.539E+00 2.47E+02 5.18E+01 G  
                           308.44-6.535E-01 &   9.122E+00 4.15E+02 3.18E+01 G  
 
Cs-136   F   5.0315E-02                                      1.30E+01             
                           818.50-4.025E-01 ?(  1.793E+00 1.29E+02 1.00E+02 G  
                          1048.07-6.768E-01 +   1.992E+00 8.66E+01 8.00E+01 G  
                           340.57 1.016E+00 ?(  5.732E+00 1.68E+02 4.69E+01 G  
 
Np-239   T   1.7232E+00                                      2.36E+00             
                           103.70-2.135E+00 +   1.184E+01 1.67E+02 2.40E+01 X  
                           106.13 1.723E+00 ?(  1.197E+01 2.09E+02 2.27E+01 G  
                            99.50-3.427E+00 +   1.870E+01 1.64E+02 1.50E+01 X  
 
Nd-147       2.9485E-01                                      1.11E+01             
                           531.00 2.949E-01 %(  9.380E+00 1.28E+03 1.30E+01 G  
                            91.10-1.851E+00 +   1.016E+01 1.65E+02 2.83E+01 G  
 
TL-210   N  -3.3446E-01                                      5.84E+05             
                           799.60-3.345E-01 ?(  2.063E+00 1.78E+02 9.90E+01 G  
                           296.00-6.337E-01 +   3.949E+00 1.86E+02 7.90E+01 G  
                          1313.00 0.000E+00 +   8.351E+00 1.00E+03 2.10E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:31:50 AMPage 15
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191243.An1             
                                                                                 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54       428.       -28.    -0.016    51.37  -1.826E+01  P
 TH-227      50.14       370.        26.     0.014   107.80   7.871E+00  P
 AM-241      59.54       507.        19.     0.010   172.03   1.004E+00  P
 BA-133      80.99      1610.       -38.    -0.021   149.96  -1.625E+00   
 EU-155      86.54      2274.       -38.    -0.021   178.01  -1.738E+00   
 Nd-147      91.10      1970.       -38.    -0.021   165.24  -1.851E+00   
 Gd-153      97.50      1933.       -38.    -0.021   162.91  -1.719E+00   
 Np-239      99.50      1971.       -38.    -0.021   164.26  -3.427E+00   
 Gd-153     103.20      2010.       -39.    -0.021   165.39  -2.351E+00   
 Np-239     103.70      2048.       -39.    -0.021   166.89  -2.135E+00   
 EU-155     105.31      1705.        35.     0.019   168.75   2.178E+00  P
 Np-239     106.13      1881.        29.     0.016   208.92   1.723E+00   
 EU-154     123.10       397.       -32.    -0.018    89.07  -1.062E+00   
 PA-234     131.29      1050.         9.     0.005   511.95   6.819E-01  P
 U-235      143.79      1065.        -6.    -0.003   801.52  -7.476E-01  P
 Ba-140     162.66       287.        41.     0.023    59.83   1.030E+01   
 U-235      163.38       332.        21.     0.012   125.22   6.393E+00  P
 CE-139     165.85       329.         4.     0.002   655.33   7.523E-02   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:31:50 AMPage 16
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191243.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 U-235      185.72       312.       -55.    -0.031    49.21  -1.712E+00  P
 TH-229     193.51       180.         8.     0.005   302.91   3.261E+00   
 U-235      205.33       167.         9.     0.005   256.73   3.404E+00  P
 TH-229     210.85       204.        16.     0.009   177.16   9.811E+00  P
 Cf-251     227.00       172.       -21.    -0.012   124.21  -6.491E+00   
 TH-227     235.97       948.        21.     0.012   205.67   3.474E+00   
 TH-227     256.24       132.       -24.    -0.013   114.42  -7.290E+00  P
 Cd-113m    263.70       150.        -6.    -0.003   291.55  -2.189E+03   
 Hg-203     279.20       148.         4.     0.002   489.14   9.960E-02  P
 TL-210     296.00       748.       -21.    -0.012   186.45  -6.337E-01   
 PA-231     300.07       727.       -21.    -0.012   183.42  -2.062E+01   
 PA-233     300.18       706.       -21.    -0.012   180.77  -8.186E+00   
 PA-231     302.65       685.       -21.    -0.012   177.87  -1.776E+01   
 BA-133     302.85       664.       -21.    -0.012   175.14  -2.792E+00   
 Ba-140     304.85       643.       -21.    -0.012   172.19  -1.201E+01   
 BI-210M    304.90       622.       -21.    -0.012   169.40  -1.840E+00   
 Ir-192     308.44       601.        -8.    -0.005   415.23  -6.535E-01   
 Ir-192     316.49       133.       -21.    -0.012    81.71  -6.016E-01   
 La-140     328.76       403.        18.     0.010   158.78   2.319E+00   
 Cf-249     333.44       421.        18.     0.010   161.77   3.078E+00   
 Cs-136     340.57       439.        18.     0.010   168.28   1.016E+00   
 BA-133     356.00       399.        -3.    -0.002   894.02  -1.416E-01   
 BA-133     383.84       167.         4.     0.002   479.72   1.263E+00   
 Cf-249     387.95       251.       -22.    -0.012   101.80  -1.013E+00   
 SN-113     391.69       252.       -22.    -0.012   155.49  -1.038E+00  P
 SB-125     427.88        64.       -13.    -0.007   123.64  -1.412E+00   
 AG-108M    433.94        43.         6.     0.003   240.82   2.037E-01   
 PM-146     453.88        52.         3.     0.002   494.04   1.557E-01   
 Ir-192     468.06        57.        -6.    -0.004   247.26  -4.232E-01   
 BE-7       477.60       165.       -18.    -0.010   104.00  -5.993E+00   
 HF-181     482.00       183.       -18.    -0.010   108.98  -7.909E-01   
 La-140     487.02       196.       -16.    -0.009   125.54  -1.263E+00   
 RU-103     497.05        65.       -18.    -0.010    94.42  -7.191E-01   
 RH-106     511.86        57.       102.     0.056    14.47   1.891E+01   
 Ba-140     537.26        43.        -9.    -0.005   367.34  -1.490E+00  P
 PA-234     569.47        56.       -11.    -0.006   103.55  -5.280E+00   
 BI-207     569.70        54.        -6.    -0.004   192.24  -2.701E-01  P
 SB-125     600.50       365.       -14.    -0.008   195.88  -3.307E+00   
 SB-124     602.73       351.        -8.    -0.005   321.23  -3.593E-01   
 RU-103     610.30       320.        13.     0.007   195.34   9.784E+00   
 AG-108M    614.28       333.         7.     0.004   394.55   3.163E-01   
 PM-144     618.06       364.       -15.    -0.008   182.93  -6.528E-01   
 RH-106     621.92       325.        13.     0.007   195.68   5.786E+00   
 SB-125     635.89        57.       -16.    -0.009    70.07  -6.421E+00   
 AG-110M    657.76        38.         2.     0.001   356.65   1.208E-01   
 CS-137     661.66        72.       -18.    -0.010    24.34  -9.617E-01  P
 PM-144     696.54        38.         4.     0.002   321.27   1.985E-01  P
 NB-94      702.63        56.        -9.    -0.005   140.73  -4.630E-01  P
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:31:50 AMPage 17
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191243.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-124     722.79       117.       -16.    -0.009   101.02  -7.146E+00   
 AG-108M    722.94       101.        -5.    -0.003   285.10  -2.749E-01   
 ZR-95      724.20        80.        14.     0.008    95.37   1.547E+00   
 PM-146     735.72         5.        14.     0.008    41.47   3.198E+00   
 PM-146     747.16        43.        -2.    -0.001   852.78  -2.325E-01  P
 ZR-95      756.73        33.        -2.    -0.001   693.85  -1.806E-01  P
 AG-110M    763.94        56.        -2.    -0.001   426.15  -5.812E-01   
 PA-234M    766.41        60.         2.     0.001   731.82   2.650E+01   
 TL-210     799.60        57.        -6.    -0.003   178.46  -3.345E-01   
 La-140     815.77        28.         2.     0.001   419.55   4.230E-01  P
 Cs-136     818.50        41.        -7.    -0.004   129.37  -4.025E-01   
 NB-94      871.10        31.       -10.    -0.005    85.99  -5.694E-01   
 EU-154     873.23        35.         6.     0.003   154.11   2.668E+00  P
 PA-234     880.53        32.         9.     0.005    94.93   8.756E+00   
 Y-88       898.04        19.         1.     0.001   993.78   5.905E-02  P
 AG-110M    937.49        41.        -9.    -0.005   107.51  -1.557E+00  P
 PA-234     946.02        20.        -3.    -0.002   332.78  -1.389E+00   
 EU-154     996.33        32.         4.     0.002   182.57   2.752E+00   
 PA-234M   1001.00        40.        -4.    -0.002   276.63  -2.754E+01  P
 EU-154    1004.77        47.        -9.    -0.005   110.98  -3.323E+00   
 Cs-136    1048.07        20.        -8.    -0.004    86.60  -6.768E-01   
 RH-106    1050.36        41.        -8.    -0.005    69.00  -3.550E+01  P
 BI-207    1063.66        10.         8.     0.004    94.93   7.332E-01  P
 Ga-68     1077.40        45.       -18.    -0.010    85.74  -4.410E+01   
 FE-59     1099.25        15.         4.     0.002   218.66   4.991E-01   
 CO-60     1173.24        13.        -2.    -0.001   305.20  -1.785E-01  P
 Ta-182    1189.05         6.         6.     0.003    99.32   2.610E+00  P
 Ta-182    1221.41        11.         3.     0.002   270.59   8.114E-01  P
 FE-59     1291.60         6.         5.     0.003   112.82   9.659E-01  P
 CO-60     1332.50        14.         6.     0.003   134.60   5.081E-01  P
 AG-110M   1384.30         0.        10.     0.006    31.62   3.540E+00   
 La-140    1596.21        23.        -9.    -0.005   115.49  -8.876E-01  P
 SB-124    1690.98        11.        -6.    -0.004   130.84  -1.357E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -5.9932E+00   -5.9932E+00    1.040E+02%                2.09E+01
 NA-22  #     8.0106E-01    8.0106E-01    3.162E+01%                5.90E-01
 K-40         7.9109E+01    7.9109E+01    1.071E+01%                9.47E+00
 Sc-46  #A    2.2395E-02    2.2395E-02    2.376E+03%                1.91E+00
 CR-51  #A    1.4682E+00    1.4682E+00    3.091E+02%                1.55E+01
 MN-54  #A    2.9771E-01    2.9771E-01    2.314E+02%                1.64E+00
 FE-59  #A    7.0135E-01    7.0136E-01    1.128E+02%                2.59E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:31:50 AMPage 18
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191243.An1             
                                                                                 
 Co-56  #C    1.2345E+00    1.2345E+00    4.272E+01%                9.69E-01
 CO-57  #A    9.3223E-01    9.3223E-01    6.411E+02%                2.00E+01
 CO-58  #A   -9.1246E-03   -9.1247E-03    5.955E+03%                1.94E+00
 CO-60  #A    5.0807E-01    5.0807E-01    1.346E+02%                1.66E+00
 ZN-65  #     5.4312E+00    5.4312E+00    2.485E+01%                3.77E+00
 NB-94  #A   -4.6303E-01   -4.6303E-01    1.407E+02%                1.86E+00
 ZR-95  #A    5.9265E-01    5.9266E-01    9.537E+01%                2.78E+00
 NB-95  #A   -3.1328E-02   -3.1328E-02    2.214E+03%                2.00E+00
 RU-103 #A   -7.1913E-01   -7.1913E-01    9.442E+01%                1.61E+00
 RH-106 #A    5.7860E+00    5.7861E+00    1.957E+02%                3.81E+01
 AG-108M#A    2.5980E-01    2.5980E-01    2.311E+02%                1.20E+00
 AG-110M#A    5.0258E-01    5.0258E-01    3.162E+01%                2.63E+00
 SN-113 #A   -1.0380E+00   -1.0380E+00    1.555E+02%                3.59E+00
 SB-124 #A   -3.5932E-01   -3.5932E-01    3.212E+02%                3.90E+00
 SB-125 #A   -1.4123E+00   -1.4123E+00    1.236E+02%                4.34E+00
 I-131  #A    5.0109E-01    5.0111E-01    1.377E+02%                1.16E+00
 Gd-153 #A   -1.7185E+00   -1.7185E+00    1.629E+02%                9.30E+00
 Ga-68  #A   -4.3790E+01   -4.4104E+01    8.574E+01%                8.37E+01
 Tc-99m #A    0.0000E+00    0.0000E+00    1.000E+03%                2.51E+00
 BA-133 #A   -1.4159E-01   -1.4159E-01    8.940E+02%                4.28E+00
 CS-134       1.9116E+00    1.9116E+00    2.277E+01%                8.06E-01
 CS-137 #A   -9.6169E-01   -9.6169E-01    2.434E+01%                2.28E+00
 CE-139 #A    7.5228E-02    7.5229E-02    6.553E+02%                1.67E+00
 Ba-140 #A    9.0608E-01    9.0610E-01    5.983E+01%                5.30E+00
 La-140 #A   -1.9968E-01   -1.9968E-01    1.155E+02%                2.54E+00
 CE-141 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.59E+00
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.92E+01
 PM-144 #A    1.9853E-01    1.9853E-01    3.213E+02%                1.52E+00
 EU-152  A    3.3728E+00    3.3728E+00    2.505E+01%                1.04E+01
 EU-154 #A    2.9208E-01    2.9208E-01    8.500E+01%                3.14E+00
 EU-155 #A    2.1779E+00    2.1779E+00    1.688E+02%                1.22E+01
 HF-181 #A   -7.9093E-01   -7.9094E-01    1.090E+02%                2.89E+00
 Ta-182 #A    8.2180E-01    8.2181E-01    9.932E+01%                8.01E+00
 Hg-203 #A    9.9596E-02    9.9596E-02    4.891E+02%                1.67E+00
 TL-208       8.2082E+00    8.2082E+00    1.028E+01%                1.47E+00
 PM-146 #A    9.3789E-01    9.3789E-01    4.147E+01%                1.88E+00
 Y-88   #A    2.4073E-02    2.4073E-02    9.938E+02%                8.18E-01
 Cd-113m#A   -2.1885E+03   -2.1885E+03    2.915E+02%                2.18E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                8.00E+01
 Cf-251 #A   -1.5742E-01   -1.5742E-01    1.412E+03%                5.78E+00
 Cf-249 #A   -2.3418E-01   -2.3418E-01    9.557E+01%                3.45E+00
 Sn-126 #A    5.8078E+00    5.8078E+00    1.106E+02%                2.14E+01
 PB-210 #A   -1.8257E+01   -1.8257E+01    5.137E+01%                6.46E+01
 PB-212       2.7487E+01    2.7487E+01    4.637E+00%                2.04E+00
 PB-214       2.2462E+01    2.2462E+01    5.666E+00%                2.41E+00
 BI-207 #A    7.3317E-01    7.3317E-01    9.493E+01%                1.63E+00
 BI-212       3.1383E+01    3.1383E+01    2.154E+01%                1.30E+01
 U-235  #A    1.9639E+00    1.9639E+00    1.252E+02%                2.01E+01
 BI-214       1.8919E+01    1.8919E+01    7.526E+00%                1.92E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:31:50 AMPage 19
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191243.An1             
                                                                                 
 BI-210M#A    2.6344E-02    2.6344E-02    2.745E+03%                2.50E+00
 AC-228       2.8274E+01    2.8274E+01    8.963E+00%                2.49E+00
 TH-227 #A    7.9564E-01    7.9564E-01    7.860E+01%                1.72E+01
 TH-229 #A    5.9114E+00    5.9114E+00    1.755E+02%                2.55E+01
 TH-234 #A    1.2925E+01    1.2925E+01    4.843E+01%                2.04E+01
 PA-231 #A   -1.7761E+01   -1.7761E+01    1.779E+02%                1.06E+02
 PA-233 #A   -2.3885E-02   -2.3885E-02    1.001E+04%                8.07E+00
 PA-234 #A    6.8187E-01    6.8187E-01    5.120E+02%                1.17E+01
 PA-234M#A   -1.3490E+01   -1.3490E+01    2.766E+02%                2.49E+02
 AM-241 #A    1.0043E+00    1.0043E+00    1.720E+02%                5.78E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.29E+01
 Ir-192 #A   -6.0160E-01   -6.0161E-01    8.171E+01%                1.64E+00
 Cs-136 #A    5.0314E-02    5.0315E-02    1.061E+02%                1.79E+00
 Np-239 #A    1.7229E+00    1.7232E+00    2.089E+02%                1.20E+01
 Nd-147 #A    2.9484E-01    2.9485E-01    1.279E+03%                9.38E+00
 TL-210 #A   -3.3446E-01   -3.3446E-01    1.785E+02%                2.06E+00
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.34E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.5 to  2000.0 keV)     2.307E+02  Bq/Sample     
 Total Decayed Activity (   37.5 to  2000.0 keV) 2.3067714E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 5_Gamma_20191210 
-----------------------------------------------------------------------------                      
   Sample Description: 430266_Gamma_160-34268-A-20-B 
             Detector: Detector # 5       
             Batch ID: 430266                 
    Work Order Number: Gamma   
           Lot Number: 160-34268-A-20-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 10:59        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 10:59:28     Real Time: 1808   sec
        Analysis Time: 6/20/2019 11:30        Dead Time: 0.42   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 5_Soil_TunaCan.Clb
  Efficiency Cal Desc: 5_Soil_TunaCan_90099_032612
  Efficiency Cal Date: 3/27/2012 17:20
      Energy Cal Date: 2/28/2012 19:35                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 5_2019-06-08_1451.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -6.349E+00           93.9     5.961E+00    5.970E+00    2.002E+01
NA-22      6.168E-01           64.9     4.006E-01    4.018E-01    1.308E+00
K-40       7.417E+01           12.3     9.103E+00    9.863E+00    1.140E+01
Sc-46      9.563E-02          711.5     6.804E-01    6.804E-01    2.420E+00
CR-51      2.606E+00          170.8     4.450E+00    4.452E+00    1.520E+01
MN-54      4.835E-01          134.7     6.512E-01    6.517E-01    1.562E+00
FE-59     -1.972E+00           89.0     1.754E+00    1.757E+00    3.945E+00
Co-56      7.159E-01           95.4     6.831E-01    6.841E-01    1.573E+00
CO-57     -1.570E-01          236.3     3.710E-01    3.711E-01    1.259E+00
CO-58      4.885E-01           92.6     4.525E-01    4.532E-01    1.548E+00
CO-60      1.169E+00           30.4     3.555E-01    3.604E-01    7.427E-01
ZN-65     -6.282E-01          350.5     2.202E+00    2.202E+00    7.640E+00
NB-94     -6.025E-01           87.3     5.262E-01    5.271E-01    2.105E+00
ZR-95     -3.450E-01          351.7     1.214E+00    1.214E+00    3.045E+00
NB-95     -6.974E-01          103.3     7.201E-01    7.210E-01    2.441E+00
RU-103    -2.425E-01          226.0     5.479E-01    5.481E-01    1.410E+00
RH-106     2.821E+00          463.5     1.308E+01    1.308E+01    4.435E+01
AG-108M    8.743E-02          175.9     1.538E-01    1.539E-01    1.692E+00
AG-110M    6.316E-01           77.7     4.908E-01    4.919E-01    3.291E+00
SN-113    -4.518E-01          232.5     1.051E+00    1.051E+00    3.574E+00
SB-124    -2.909E-01          296.7     8.631E-01    8.633E-01    1.853E+00
SB-125     4.073E+00           26.7     1.089E+00    1.108E+00    4.419E+00
I-131      6.006E-01          104.3     6.266E-01    6.273E-01    1.600E+00
Gd-153     9.222E-02         1152.9     1.063E+00    1.063E+00    3.636E+00
Ga-68      4.173E+01           44.1     1.841E+01    1.856E+01    3.913E+01
Tc-99m    -4.601E-01          115.9     5.331E-01    5.338E-01    1.781E+00
BA-133    -2.690E-01          542.2     1.459E+00    1.459E+00    4.936E+00
CS-134     7.511E-01           89.0     6.683E-01    6.694E-01    2.749E+00
CS-137    -2.787E-01          202.7     5.649E-01    5.651E-01    2.600E+00
CE-139     3.107E-01          162.1     5.038E-01    5.047E-01    1.698E+00
Ba-140     6.105E-01          357.0     2.179E+00    2.179E+00    5.672E+00
La-140     1.534E-01           68.3     1.047E-01    1.050E-01    2.714E+00
CE-141     7.489E-01          128.8     9.648E-01    9.655E-01    3.228E+00
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CE-144    -3.448E+00          126.1     4.346E+00    4.350E+00    1.452E+01
PM-144     1.227E-01          222.8     2.734E-01    2.734E-01    1.893E+00
EU-152    -5.063E-01          242.4     1.227E+00    1.228E+00    4.154E+00
EU-154     1.855E+00           86.7     1.608E+00    1.611E+00    2.624E+00
EU-155     1.640E+00          139.7     2.291E+00    2.293E+00    7.659E+00
HF-181     2.489E-01          306.2     7.623E-01    7.624E-01    2.628E+00
Ta-182     1.105E+00           42.0     4.637E-01    4.670E-01    1.236E+01
Hg-203     3.573E-01          145.8     5.210E-01    5.214E-01    1.769E+00
TL-208     1.089E+01            8.9     9.748E-01    1.127E+00    1.410E+00
PM-146     6.220E-02         1316.9     8.191E-01    8.192E-01    2.114E+00
Y-88       8.862E-02          218.1     1.932E-01    1.933E-01    1.888E+00
Cd-113m    2.819E+03          202.6     5.712E+03    5.715E+03    1.964E+04
Cd-109     1.193E+01          147.2     1.756E+01    1.758E+01    5.854E+01
Cf-251     1.950E+00          104.7     2.040E+00    2.048E+00    5.502E+00
Cf-249     0.000E+00         1.#INF     5.267E-01    5.267E-01    3.380E+00
Sn-126    -2.725E+00          210.7     5.740E+00    5.742E+00    1.931E+01
PB-210     1.398E+00         1112.5     1.555E+01    1.555E+01    4.549E+01
PB-212     3.071E+01            4.6     1.423E+00    2.444E+00    2.021E+00
PB-214     2.356E+01            6.1     1.447E+00    1.896E+00    2.642E+00
BI-207    -1.007E+00          137.9     1.388E+00    1.389E+00    3.159E+00
BI-212     8.862E+00          115.0     1.019E+01    1.020E+01    3.459E+01
U-235     -3.953E+00           52.0     2.057E+00    2.067E+00    1.422E+01
BI-214     2.029E+01            8.5     1.731E+00    2.027E+00    2.354E+00
BI-210M    7.912E-01           98.9     7.825E-01    7.839E-01    2.513E+00
AC-228     3.185E+01            6.8     2.155E+00    2.699E+00    1.860E+00
TH-227    -7.847E+00          105.7     8.294E+00    8.308E+00    2.121E+01
TH-229    -1.831E+00          547.2     1.002E+01    1.002E+01    2.737E+01
TH-234     1.478E+01           36.8     5.444E+00    5.506E+00    1.924E+01
PA-231     0.000E+00         1.#INF     6.564E+00    6.564E+00    1.013E+02
PA-233     1.213E+00          191.8     2.327E+00    2.328E+00    7.821E+00
PA-234     1.253E+00           90.7     1.136E+00    1.138E+00    8.907E+00
PA-234M    1.465E+01          146.1     2.141E+01    2.143E+01    3.777E+02
AM-241    -1.549E+00           84.9     1.315E+00    1.318E+00    4.855E+00
Np-237     0.000E+00         1.#INF     5.940E+00    5.940E+00    1.978E+01
Ir-192     4.936E-01           95.6     4.721E-01    4.730E-01    1.589E+00
Cs-136     7.725E-01           38.1     2.946E-01    2.979E-01    1.724E+00
Np-239     1.513E+00          140.9     2.132E+00    2.134E+00    7.130E+00
Nd-147     9.486E-01          170.2     1.615E+00    1.616E+00    1.099E+01
TL-210     0.000E+00         1.#INF     2.096E-01    2.096E-01    2.572E+00
Kr-85     -7.203E+01          270.8     1.951E+02    1.951E+02    6.650E+02
-----------------------------------------------------------------------------
Total      3.135E+03

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:30:21 AMPage  1
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191210.An1             
                                                                                 
 Sample description                                             
      430266_Gamma_160-34268-A-20-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_Gamma_20191210.An1

 Acquisition information
        Start time:                 6/20/2019 10:59:28 AM
        Live time:               1800
        Real time:               1808
        Dead time:                  0.42 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:30:21 AMPage  2
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191210.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 10:59:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2019-06-08_1451.PBC
                                                 6/8/2019 2:51:28 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   29 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1320

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    63.49       37.  52.54   0.80  2.712E-02    63.29   3.810    PBC<MDA TH234 
    74.79      213.  10.85   0.81  3.151E-02
    77.11      379.   6.82   0.81  3.219E-02
    87.14      149.  15.49   0.91  3.447E-02    86.49  13.100  1.840E+01 Np237 
                                                86.54  30.700  7.847E+00 EU155 
                                                86.94   9.040  2.660E+01 Sn126 
                                                87.57  37.500  6.391E+00 Sn126 
    88.03       28. 147.24   0.83  3.462E-02    88.04   3.790    PBC<MDA Cd109 
    91.10       25. 170.22   0.83  3.508E-02    91.10  28.300    PBC<MDA Nd147 
    93.02      142.  18.19   1.37  3.532E-02    92.59   5.584  3.424E+01 TH234 
                                                93.35   5.561  4.012E+01 AC228 
    99.50       19. 114.41   0.84  3.592E-02    99.50  15.000    PBC<MDA Np239 
   103.70       23. 117.34   0.84  3.614E-02   103.70  24.000    PBC<MDA Np239 
   105.31       23. 139.68   0.84  3.618E-02   105.31  21.200    PBC<MDA EU155 
   106.13       22. 140.91   0.84  3.620E-02   106.13  22.700    PBC<MDA Np239 
   123.10       20. 105.25   0.86  3.575E-02   123.10  40.790    PBC<MDA EU154 
   145.44       22. 128.82   0.88  3.351E-02   145.44  48.200    PBC<MDA CE141 
   164.63       15. 129.33   0.90  3.102E-02   163.38   5.080    PBC<MDA U235  
   165.85       14. 162.15   0.91  3.133E-02   165.85  79.900    PBC<MDA CE139 
   176.60       18. 104.66   0.92  2.975E-02   176.60  17.000    PBC<MDA Cf251 
   186.06      119.  19.57   1.05  2.849E-02   185.72  54.000  4.277E+00 U235  
   205.33       17. 101.71   0.94  2.626E-02   205.33   5.010    PBC<MDA U235  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:30:21 AMPage  3
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191210.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   235.97       18. 237.05   0.98  2.341E-02   235.97  12.300    PBC<MDA TH227 
   238.65      522.   5.28   0.85  2.319E-02   238.63  43.300  2.890E+01 PB212 
   242.03       88.  19.77   0.98  2.293E-02   242.00   7.430  2.876E+01 PB214 
   263.70        6. 202.65   1.00  2.135E-02   263.70   0.006    PBC<MDA Cd113m
   265.26       14.  98.90   1.00  2.121E-02   265.83  50.000    PBC<MDA BI210M
   279.20       11. 145.84   1.02  2.036E-02   279.20  81.460    PBC<MDA Hg203 
   284.30       15. 104.33   1.02  2.006E-02   284.30   6.140    PBC<MDA I131  
   295.25      169.   9.61   0.81  1.944E-02   295.09  19.300  2.500E+01 PB214 
                                               296.00  79.000  6.123E+00 TL210 
   300.20       31.  35.48   0.76  1.920E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  3.650E+01 PA231 
                                               300.18   6.200  1.449E+01 PA233 
   304.91        8. 359.89   1.04  1.893E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  8.561E-01 BI210M
   312.01       15. 191.83   1.05  1.857E-02   312.01  36.000    PBC<MDA PA233 
   316.49       14.  95.64   1.05  1.835E-02   316.49  87.040    PBC<MDA Ir192 
   320.08        8. 170.77   1.06  1.818E-02   320.08   9.940    PBC<MDA CR51  
   328.76       15. 101.26   1.07  1.778E-02   328.76  20.300    PBC<MDA La140 
   338.37      110.  13.91   0.76  1.736E-02   338.32  12.010  2.938E+01 AC228 
   352.03      260.   7.65   0.93  1.680E-02   351.93  37.600  2.283E+01 PB214 
   463.37       48.  26.73   1.19  1.336E-02   463.37  10.470  1.893E+01 SB125 
   482.00        5. 306.21   1.21  1.293E-02   482.00  80.500    PBC<MDA HF181 
   511.86       79.  19.57   2.48  1.230E-02   511.86  20.000  1.784E+01 RH106 
   537.26        3. 356.96   1.26  1.181E-02   537.26  24.390    PBC<MDA Ba140 
   563.24        4. 326.63   1.28  1.135E-02   563.24   8.350    PBC<MDA CS134 
   583.18      183.   8.95   1.22  1.103E-02   583.02  84.500  1.089E+01 TL208 
   600.50        7. 167.22   1.31  1.076E-02   600.50  17.860    PBC<MDA SB125 
   604.77        9. 250.96   1.32  1.070E-02   604.71  97.620    PBC<MDA CS134 
   609.38      179.   8.53   1.05  1.063E-02   609.31  46.090  2.029E+01 BI214 
                                               610.30   5.750  1.629E+02 RU103 
   614.28        9. 257.93   1.33  1.056E-02   614.28  89.850    PBC<MDA AG108M
   618.06        8. 307.52   1.33  1.051E-02   618.06  99.100    PBC<MDA PM144 
   621.92        5. 463.47   1.33  1.045E-02   621.92   9.930    PBC<MDA RH106 
   635.89       11.  70.99   1.34  1.026E-02   635.89  11.310    PBC<MDA SB125 
   636.97        5. 188.50   1.34  1.025E-02   636.97   7.170    PBC<MDA I131  
   727.17       11. 115.02   1.42  9.170E-03   727.17   7.550    PBC<MDA BI212 
   763.94       10.  77.71   1.45  8.799E-03   763.94  22.280    PBC<MDA AG110M
   766.41        7. 148.64   1.45  8.776E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.471E+02 PA234M
   785.42        8. 101.53   1.47  8.597E-03   785.42   1.280    PBC<MDA BI212 
   795.87       12.  88.98   1.48  8.503E-03   795.87  85.530    PBC<MDA CS134 
   810.78        7.  92.63   1.49  8.371E-03   810.78  99.460    PBC<MDA CO58  
   815.77        7. 106.09   1.49  8.328E-03   815.77  23.280    PBC<MDA La140 
   818.50        5. 141.61   1.50  8.305E-03   818.50 100.000    PBC<MDA Cs136 
   834.85        7. 134.70   1.51  8.168E-03   834.85  99.980    PBC<MDA MN54  
   846.77        1. 692.82   1.52  8.072E-03   846.77  99.935    PBC<MDA Co56  
   860.76       44.  15.08   1.72  7.963E-03   860.56  12.420  2.472E+01 TL208 
   873.23       11.  86.71   1.54  7.866E-03   873.23  12.270    PBC<MDA EU154 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:30:21 AMPage  4
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191210.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   889.28        1. 711.51   1.55  7.747E-03   889.28  99.984    PBC<MDA Sc46  
   898.04        4. 218.05   1.56  7.684E-03   898.04  93.700    PBC<MDA Y88   
   911.15      132.   8.74   1.44  7.591E-03   911.07  29.000  3.322E+01 AC228 
   946.02        8.  90.69   1.60  7.355E-03   946.02  13.400    PBC<MDA PA234 
   968.87       71.  11.92   0.81  7.209E-03   968.97  17.460  3.126E+01 AC228 
  1004.77       10. 104.11   1.64  6.992E-03  1004.77  18.010    PBC<MDA EU154 
  1048.07       13.  38.14   1.67  6.749E-03  1048.07  80.000    PBC<MDA Cs136 
  1077.40       14.  44.13   1.69  6.594E-03  1077.40   3.300  4.173E+01 Ga68  
  1120.04       58.  13.24   0.79  6.381E-03  1120.29  15.100  3.366E+01 BI214 
  1189.05        6.  89.49   1.77  6.069E-03  1189.05  16.200    PBC<MDA Ta182 
  1221.41       16.  41.96   1.79  5.934E-03  1221.41  27.000  5.433E+00 Ta182 
  1238.28       12.  95.41   1.80  5.866E-03  1238.28  66.070    PBC<MDA Co56  
  1274.53        6.  64.94   1.83  5.725E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  1.752E+00 EU154 
  1274.54        1. 377.99   1.83  5.725E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  3.625E-01 EU154 
  1291.60        8.  35.36   1.84  5.661E-03  1291.60  43.200  1.817E+00 FE59  
  1313.00        4. 177.92   1.85  5.583E-03  1313.00  21.000    PBC<MDA TL210 
  1332.50       12.  30.42   1.87  5.514E-03  1332.50  99.980  1.169E+00 CO60  
  1408.00        4. 177.92   1.91  5.264E-03  1408.00  21.005    PBC<MDA EU152 
  1460.77       73.  12.27   1.40  5.103E-03  1460.83  10.670  7.417E+01 K40   
  1764.74       37.  17.28   2.11  4.351E-03  1764.49  15.400  3.076E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.77    74.79       160.       213. 6.757E+03   10.85   0.813  -      sD
   308.07    77.11       145.       379. 1.178E+04    6.82   0.815  -       D
   744.46   186.06       143.        65. 2.292E+03   28.78   0.926  -      sD

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:30:21 AMPage  5
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191210.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 TH-227    200.11    50.14       165.       -15.    -0.008   146.44   0.787s
 AM-241    237.72    59.54       271.       -25.    -0.014    84.93   0.797s
 TH-234    252.74    63.29       166.        37.     0.020    52.54   0.801D
 Sn-126    256.71    64.28       375.       -13.    -0.007   210.67   0.802s
 BA-133    323.61    80.99       331.       -29.    -0.016    79.98   0.819s
 Np-237    345.63    86.49      1143.         0.     0.000   167.65   0.825A
 EU-155    345.84    86.54      1016.       -28.    -0.016   161.45   0.825s
 Sn-126    347.43    86.94       919.       -20.    -0.011   216.41   0.825 
 Sn-126    349.95    87.57       818.        28.     0.016    78.78   0.826D
 Cd-109    351.83    88.04       846.        28.     0.016   147.24   0.826A
 Nd-147    364.08    91.10       874.        25.     0.014   170.22   0.829s
 TH-234    370.05    92.59       198.        41.     0.023    51.65   0.831D
 AC-228    373.09    93.35       817.        28.     0.016   143.84   0.832s
 Np-239    397.71    99.50       145.        19.     0.011   114.41   0.838s
 Gd-153    412.52   103.20       443.       -26.    -0.014   118.26   0.842s
 Np-239    414.52   103.70       367.        23.     0.013   117.34   0.842s
 EU-155    420.98   105.31       489.        23.     0.013   139.68   0.844s
 Np-239    424.25   106.13       486.        22.     0.012   140.91   0.845s
 EU-152    486.90   121.78       251.        -9.    -0.005   242.44   0.861s
 CO-57     488.03   122.06       205.        -9.    -0.005   236.28   0.861s
 EU-154    492.18   123.10       202.        20.     0.011   105.25   0.862s
 PA-234    524.99   131.29       447.       -12.    -0.007   244.19   0.871s
 HF-181    531.91   133.02       460.         0.     0.000  1000.00   0.872s
 CE-144    533.97   133.54       446.       -24.    -0.013   126.06   0.873s
 HF-181    545.02   136.30       470.         0.     0.000  1000.00   0.876 
 CO-57     545.72   136.47       487.       -11.    -0.006   294.28   0.876 
 Tc-99m    561.88   140.51       390.       -24.    -0.014   115.86   0.880 
 U-235     574.99   143.79       389.       -26.    -0.015    52.04   0.883s
 CE-141    581.61   145.44       382.        22.     0.012   128.82   0.885s
 Ba-140    650.54   162.66       194.       -21.    -0.012    65.45   0.902s
 U-235     653.42   163.38       193.        15.     0.009   129.33   0.903s
 CE-139    663.32   165.85       251.        14.     0.008   162.15   0.905 
 Cf-251    706.34   176.60       103.        18.     0.010   104.66   0.916s
 U-235     742.85   185.72       163.        30.     0.017    62.21   0.925D
 TH-229    774.03   193.51       150.        -4.    -0.002   547.15   0.933s
 U-235     821.35   205.33        93.        17.     0.010   101.71   0.945 
 TH-229    843.44   210.85       167.       -20.    -0.011    95.26   0.950s
 Cf-251    908.08   227.00       127.       -12.    -0.006   174.15   0.966s
 TH-227    943.98   235.97       929.        18.     0.010   237.05   0.975s
 PB-212    954.64   238.63        53.       555.     0.308     4.63   0.978D
 PB-214    968.10   242.00       108.        88.     0.049    19.77   0.981D
 EU-152    978.89   244.69       990.       -20.    -0.011   127.17   0.984s
 TH-227   1025.11   256.24       143.       -22.    -0.012   105.70   0.995 
 Cd-113m  1054.97   263.70        84.         6.     0.004   202.65   1.002s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:30:21 AMPage  6
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191210.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-210M  1063.50   265.83        94.        14.     0.008    98.90   1.005s
 TL-208   1109.33   277.28       101.        -7.    -0.004   108.56   1.016 
 Hg-203   1117.00   279.20       116.        11.     0.006   145.84   1.017s
 I-131    1137.41   284.30        62.        15.     0.008   104.33   1.022s
 PB-214   1181.25   295.25        23.       169.     0.094     9.61   0.808s
 TL-210   1184.24   296.00       473.       -16.    -0.009   197.80   1.034s
 PB-212   1200.37   300.03       454.       -16.    -0.009    62.88   1.038s
 PA-233   1200.97   300.18       436.         0.     0.000  1000.00   1.038s
 PA-231   1210.86   302.65       436.         0.     0.000  1000.00   1.040s
 BA-133   1211.66   302.85       436.         0.     0.000  1000.00   1.040s
 Ba-140   1219.66   304.85       436.         0.     0.000  1000.00   1.042s
 BI-210M  1219.85   304.90       428.         8.     0.005   359.89   1.042s
 Ir-192   1234.03   308.44       436.         0.     0.000  1000.00   1.046s
 PA-233   1248.32   312.01       385.        15.     0.008   191.83   1.049 
 Ir-192   1266.25   316.49        85.        14.     0.008    95.64   1.053s
 CR-51    1280.63   320.08       101.         8.     0.005   170.77   1.057s
 La-140   1315.35   328.76        59.        15.     0.008   101.26   1.065s
 Cf-249   1334.08   333.44        81.        -9.    -0.005   196.83   1.070s
 AC-228   1353.83   338.37        40.       110.     0.061    13.91   0.763s
 Cs-136   1362.62   340.57       281.       -15.    -0.008   160.14   1.077 
 EU-152   1377.49   344.29       266.         0.     0.000  1000.00   1.080s
 PB-214   1408.48   352.03        34.       260.     0.144     7.65   0.933 
 BA-133   1424.36   356.00       365.        -5.    -0.003   542.22   1.091 
 I-131    1458.32   364.48        59.        -3.    -0.001   540.83   1.099s
 BA-133   1535.78   383.84       153.       -10.    -0.006   177.76   1.117s
 Cf-249   1552.22   387.95       163.         0.     0.000  1000.00   1.121s
 SN-113   1567.19   391.69       169.        -8.    -0.004   232.51   1.125s
 SB-125   1711.99   427.88        44.        -4.    -0.002   328.51   1.158s
 AG-108M  1736.25   433.94        60.        -8.    -0.005   239.30   1.164 
 SB-125   1854.01   463.37        57.        48.     0.026    26.73   1.191s
 Ir-192   1872.79   468.06       119.       -13.    -0.007   120.73   1.195s
 BE-7     1910.94   477.59       100.       -16.    -0.009    93.90   1.204s
 HF-181   1928.56   482.00       100.         5.     0.003   306.21   1.208s
 La-140   1948.65   487.02        56.        -8.    -0.004   186.53   1.212 
 RU-103   1988.80   497.05        32.        -5.    -0.003   225.98   1.221s
 RH-106   2048.06   511.86        80.        79.     0.044    19.57   2.485s
 Kr-85    2056.53   513.98       168.        -7.    -0.004   270.83   1.237s
 Nd-147   2124.62   531.00        36.         0.     0.000  1000.00   1.252s
 Ba-140   2149.67   537.26        33.         3.     0.002   356.96   1.258s
 CS-134   2253.60   563.24        36.         4.     0.002   326.63   1.280 
 CS-134   2277.94   569.32        48.       -12.    -0.007    86.60   1.286 
 BI-207   2279.47   569.70        63.         0.     0.000  1000.00   1.286s
 TL-208   2333.40   583.18        20.       183.     0.102     8.95   1.222 
 SB-125   2402.69   600.50        74.         7.     0.004   167.22   1.313s
 SB-124   2411.61   602.73        49.        -6.    -0.003   296.69   1.315s
 CS-134   2419.53   604.71       260.         9.     0.005   250.96   1.317 
 BI-214   2438.22   609.38        15.       179.     0.099     8.53   1.047 
 RU-103   2441.89   610.30       269.         9.     0.005   254.36   1.322s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:30:21 AMPage  7
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191210.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-108M  2457.82   614.28       278.         9.     0.005   257.93   1.325s
 PM-144   2472.94   618.06       268.         8.     0.004   307.52   1.328s
 RH-106   2488.37   621.92       296.         5.     0.003   463.47   1.332s
 SB-125   2544.26   635.89        26.        11.     0.006    70.99   1.344s
 I-131    2548.61   636.97        37.         5.     0.003   188.50   1.345s
 AG-110M  2631.76   657.76        55.        -4.    -0.002   289.91   1.362s
 CS-137   2647.36   661.66        63.        -4.    -0.002   202.72   1.366 
 PM-144   2786.90   696.54        40.        -3.    -0.001   322.44   1.395s
 NB-94    2811.25   702.63        48.       -10.    -0.006    87.33   1.400s
 SB-124   2891.88   722.79        93.       -20.    -0.011    72.90   1.417s
 AG-108M  2892.48   722.94       113.       -20.    -0.011    79.87   1.417s
 EU-154   2894.17   723.36       133.         0.     0.000  1000.00   1.418s
 ZR-95    2897.53   724.20       133.         0.     0.000  1000.00   1.418s
 BI-212   2909.41   727.17        75.        11.     0.006   115.02   1.421s
 PM-146   2943.61   735.72        35.        -9.    -0.005    95.30   1.428s
 PM-146   2989.37   747.16        26.        -3.    -0.002   256.15   1.437s
 ZR-95    3027.65   756.73        26.        -3.    -0.002   351.72   1.445s
 AG-110M  3056.50   763.94        22.        10.     0.005    77.71   1.451s
 NB-95    3063.89   765.79        59.       -11.    -0.006   103.25   1.453s
 PA-234M  3066.38   766.41        48.         7.     0.004   148.64   1.453s
 EU-152   3116.41   778.92        23.        -4.    -0.002   241.30   1.463s
 BI-212   3142.41   785.42        14.         8.     0.005   101.53   1.468s
 CS-134   3184.20   795.87        51.        12.     0.007    88.98   1.477 
 TL-210   3199.12   799.60        60.         0.     0.000  1000.00   1.480 
 CO-58    3243.82   810.78        19.         7.     0.004    92.63   1.489s
 La-140   3263.80   815.77        27.         7.     0.004   106.09   1.493s
 Cs-136   3274.72   818.50        24.         5.     0.003   141.61   1.495s
 MN-54    3340.10   834.85        19.         7.     0.004   134.70   1.508s
 Co-56    3387.78   846.77        19.         1.     0.001   692.82   1.518s
 TL-208   3443.73   860.76         0.        44.     0.024    15.08   1.719 
 NB-94    3485.08   871.10        35.       -13.    -0.007    70.08   1.537s
 EU-154   3493.61   873.23        38.        11.     0.006    86.71   1.539s
 PA-234   3522.80   880.53        41.        -2.    -0.001   395.12   1.544s
 PA-234   3533.64   883.24        44.         0.     0.000  1000.00   1.547s
 AG-110M  3539.41   884.68        44.         0.     0.000  1000.00   1.547s
 Sc-46    3557.79   889.28        44.         1.     0.001   711.51   1.551s
 Y-88     3592.83   898.04        19.         4.     0.002   218.05   1.558s
 AC-228   3645.25   911.15         0.       132.     0.073     8.74   1.443 
 AG-110M  3750.60   937.49        19.        -2.    -0.001   555.34   1.589 
 PA-234   3784.70   946.02         9.         8.     0.004    90.69   1.595s
 AC-228   3876.08   968.87         0.        71.     0.039    11.92   0.806s
 EU-154   3985.88   996.33        51.       -13.    -0.007    84.27   1.633s
 PA-234M  4004.55  1001.00        64.        -3.    -0.002   251.64   1.636s
 EU-154   4019.65  1004.77        48.        10.     0.005   104.11   1.639s
 Co-56    4151.87  1037.84        15.        -4.    -0.002   194.63   1.664s
 Cs-136   4192.77  1048.07         5.        13.     0.007    38.14   1.671s
 BI-207   4255.11  1063.66        30.        -9.    -0.005   137.89   1.682s
 Ga-68    4310.04  1077.40         5.        14.     0.008    44.13   1.692s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:30:21 AMPage  8
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191210.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 FE-59    4397.41  1099.25        25.       -13.    -0.007    88.99   1.708s
 EU-152   4448.68  1112.07        91.       -10.    -0.006   134.18   1.717s
 ZN-65    4462.56  1115.55        81.        -4.    -0.002   350.54   1.720s
 BI-214   4480.51  1120.04         1.        58.     0.032    13.24   0.792s
 Sc-46    4482.57  1120.55        77.         0.     0.000  1000.00   1.723s
 Ta-182   4485.56  1121.30       101.       -13.    -0.007   109.49   1.724 
 CO-60    4693.21  1173.24        21.        -5.    -0.003   172.23   1.760s
 Ta-182   4756.42  1189.05         5.         6.     0.003    89.49   1.771 
 Ta-182   4885.79  1221.41         5.        16.     0.009    41.96   1.793 
 Co-56    4953.23  1238.28        21.        12.     0.006    95.41   1.804s
 NA-22    5098.13  1274.53         5.         6.     0.004    64.94   1.828s
 EU-154   5098.17  1274.54        12.         1.     0.001   377.99   1.828s
 FE-59    5166.35  1291.60         0.         8.     0.004    35.36   1.840s
 TL-210   5251.91  1313.00        11.         4.     0.002   177.92   1.854s
 CO-60    5329.85  1332.50         0.        12.     0.006    30.42   1.866s
 AG-110M  5536.88  1384.30        27.       -15.    -0.008    83.73   1.899s
 EU-152   5631.62  1408.00        11.         4.     0.002   177.92   1.914s
 K-40     5842.50  1460.77         3.        73.     0.040    12.27   1.397s
 La-140   6383.73  1596.21        17.        -6.    -0.003   143.01   2.024s
 SB-124   6762.39  1690.98         6.        -1.     0.000   846.32   2.076s
 BI-214   7056.06  1764.49         2.        37.     0.021    17.28   2.114 
 Co-56    7083.46  1771.35        39.         0.     0.000  1000.00   2.117s
 Y-88     7341.96  1836.06         6.        -1.    -0.001   602.26   2.149s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -6.3486E+00                                      5.31E+01             
                           477.60-6.349E+00 ?(  2.002E+01 9.39E+01 1.05E+01 G  
 
NA-22    C   6.1681E-01                                      9.50E+02             
                          1274.53 6.168E-01 ?(  1.308E+00 6.49E+01 9.99E+01 G  
 
K-40     N   7.4174E+01                                      4.66E+11             
                          1460.83 7.417E+01  (P 1.140E+01 1.23E+01 1.07E+01 G  
 
Sc-46    F   9.5632E-02                                      8.38E+01             
                           889.28 9.563E-02 ?(  2.420E+00 7.12E+02 1.00E+02 G  
                          1120.55 0.000E+00 -   3.797E+00 1.00E+03 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:30:21 AMPage  9
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191210.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CR-51    F   2.6060E+00                                      2.77E+01             
                           320.08 2.606E+00  (  1.520E+01 1.71E+02 9.94E+00 G  
 
MN-54    C   4.8345E-01                                      3.12E+02             
                           834.85 4.835E-01 ?(P 1.562E+00 1.35E+02 1.00E+02 G  
 
FE-59    F  -1.9715E+00                                      4.45E+01             
                          1099.25-1.972E+00 ?(  3.945E+00 8.90E+01 5.65E+01 G  
                          1291.60 1.817E+00 +   1.674E+00 3.54E+01 4.32E+01 G  
 
Co-56    C   7.1594E-01                                      7.73E+01             
                           846.77 9.183E-02 ?(  1.573E+00 6.93E+02 9.99E+01 G  
                          1238.28 1.660E+00 ?(P 3.480E+00 9.54E+01 6.61E+01 G  
                          1037.84-2.532E+00 + P 1.213E+01 1.95E+02 1.41E+01 G  
                          1771.35 0.000E+00 -   2.632E+01 1.00E+03 1.55E+01  A 
 
CO-57    C  -1.5703E-01                                      2.72E+02             
                           122.06-1.570E-01 ?(  1.259E+00 2.36E+02 8.56E+01 G  
                           136.47-1.605E+00 &   1.589E+01 2.94E+02 1.07E+01 G  
 
CO-58    C   4.8847E-01                                      7.09E+01             
                           810.78 4.885E-01 ?(  1.548E+00 9.26E+01 9.95E+01 G  
 
CO-60    F   1.1689E+00                                      1.93E+03             
                          1332.50 1.169E+00 ?(P 7.427E-01 3.04E+01 1.00E+02 G  
                          1173.24-4.107E-01 - P 2.159E+00 1.72E+02 9.99E+01 G  
 
ZN-65    F  -6.2824E-01                                      2.44E+02             
                          1115.55-6.282E-01 ?(  7.640E+00 3.51E+02 5.06E+01 G  
 
NB-94    I  -6.0253E-01                                      7.41E+06             
                           702.63-6.025E-01 ?(P 2.105E+00 8.73E+01 9.79E+01 G  
                           871.10-9.172E-01 &   2.136E+00 7.01E+01 9.99E+01 G  
 
ZR-95    I  -3.4504E-01                                      6.40E+01             
                           756.73-3.450E-01 ?(  3.045E+00 3.52E+02 5.45E+01 G  
                           724.20 0.000E+00 &   7.710E+00 1.00E+03 4.42E+01 G  
 
NB-95    I  -6.9738E-01                                      6.40E+01             
                           765.79-6.974E-01 ?(  2.441E+00 1.03E+02 9.98E+01 G  
 
RU-103   I  -2.4247E-01                                      3.93E+01             
                           497.05-2.425E-01 ?(  1.410E+00 2.26E+02 9.09E+01 G  
                           610.30 8.363E+00 ?   7.197E+01 2.54E+02 5.75E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:30:21 AMPage 10
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191210.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RH-106   I   2.8213E+00                                      3.74E+02             
                           621.92 2.821E+00 ?(  4.435E+01 4.63E+02 9.93E+00 G  
                          1050.36 3.213E+00 & P 1.228E+02 1.03E+03 1.56E+00 G  
                           511.86 1.784E+01 ?   1.003E+01 1.96E+01 2.00E+01 GA 
 
AG-108M  C   8.7431E-02                                      1.53E+05             
                           433.94-3.615E-01 ?(P 1.692E+00 2.39E+02 9.05E+01 G  
                           722.94-1.302E+00 +   3.468E+00 7.99E+01 9.08E+01 G  
                           614.28 5.395E-01 ?(  4.707E+00 2.58E+02 8.98E+01 G  
 
AG-110M  F   6.3163E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  3.291E+00 1.00E+03 7.27E+01 G  
                           657.76-2.158E-01 &   2.187E+00 2.90E+02 9.46E+01 G  
                           937.49-3.636E-01 +   4.984E+00 5.55E+02 3.44E+01 G  
                          1384.30-6.317E+00 +   1.147E+01 8.37E+01 2.43E+01 G  
                           763.94 2.692E+00 ?(  7.032E+00 7.77E+01 2.23E+01 G  
 
SN-113   F  -4.5181E-01                                      1.15E+02             
                           391.69-4.518E-01 &(  3.574E+00 2.33E+02 6.40E+01 G  
 
SB-124   F  -2.9092E-01                                      6.02E+01             
                           602.73-2.909E-01 ?(P 1.853E+00 2.97E+02 9.83E+01 G  
                          1690.98-1.718E-01 +   3.557E+00 8.46E+02 4.78E+01 G  
                           722.79-1.099E+01 +   2.661E+01 7.29E+01 1.08E+01 G  
 
SB-125   I   4.0729E+00                                      1.01E+03             
                           427.88-5.257E-01 ?(  4.419E+00 3.29E+02 2.96E+01 G  
                           600.50 2.155E+00 ?(  1.237E+01 1.67E+02 1.79E+01 G  
                           635.89 5.385E+00 ?(P 1.272E+01 7.10E+01 1.13E+01 G  
                           463.37 1.893E+01  (  1.509E+01 2.67E+01 1.05E+01 G  
 
I-131    I   6.0060E-01                                      8.02E+00             
                           364.48-1.111E-01 ?(  1.600E+00 5.41E+02 8.17E+01 G  
                           284.30 6.600E+00 &(P 1.782E+01 1.04E+02 6.14E+00 G  
                           636.97 3.572E+00 ?(  2.357E+01 1.89E+02 7.17E+00 G  
 
Gd-153   F   9.2216E-02                                      2.42E+02             
                            97.50 9.222E-02 %(  3.636E+00 1.15E+03 3.00E+01 G  
                           103.20-1.802E+00 +   7.115E+00 1.18E+02 2.18E+01 G  
 
Ga-68    C   4.1728E+01                                      4.71E-02             
                          1077.40 4.173E+01 ?(  3.913E+01 4.41E+01 3.30E+00 G  
 
Tc-99m   I  -4.6013E-01                                      2.51E-01             
                           140.51-4.601E-01 &(  1.781E+00 1.16E+02 8.93E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:30:21 AMPage 11
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191210.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BA-133   F  -2.6900E-01                                      3.85E+03             
                           356.00-2.690E-01 &(  4.936E+00 5.42E+02 6.20E+01 G  
                           302.85 0.000E+00 +   1.593E+01 1.00E+03 1.83E+01 G  
                           383.84-3.975E+00 &   2.399E+01 1.78E+02 8.94E+00 GA 
                            80.99-1.420E+00 & P 4.296E+00 8.00E+01 3.41E+01 GA 
 
CS-134   I   7.5110E-01                                      7.54E+02             
                           795.87 9.167E-01  (  2.749E+00 8.90E+01 8.55E+01 G  
                           604.71 4.871E-01  (  4.137E+00 2.51E+02 9.76E+01 G  
                           569.32-3.852E+00 +   1.123E+01 8.66E+01 1.54E+01 G  
                           801.95-7.567E-01 %   3.048E+01 1.14E+03 8.69E+00 G  
                           563.24 2.141E+00  (P 1.805E+01 3.27E+02 8.35E+00 G  
 
CS-137   I  -2.7866E-01                                      1.10E+04             
                           661.66-2.787E-01 ?(P 2.600E+00 2.03E+02 8.52E+01 G  
 
CE-139   F   3.1070E-01                                      1.38E+02             
                           165.85 3.107E-01  (  1.698E+00 1.62E+02 7.99E+01 G  
 
Ba-140   I   6.1046E-01                                      1.28E+01             
                           537.26 6.105E-01 ?(P 5.672E+00 3.57E+02 2.44E+01 G  
                           162.66-6.009E+00 + P 1.940E+01 6.55E+01 6.22E+00 G  
                           304.85 0.000E+00 -   6.842E+01 1.00E+03 4.29E+00 G  
 
La-140   I   1.5338E-01                                      1.28E+01             
                          1596.21-7.701E-01 ?(P 2.714E+00 1.43E+02 9.54E+01 G  
                           487.02-7.620E-01 +   3.580E+00 1.87E+02 4.55E+01 G  
                           328.76 2.257E+00 ?(P 5.918E+00 1.01E+02 2.03E+01 G  
                           815.77 2.103E+00 ?(  7.670E+00 1.06E+02 2.33E+01 G  
 
CE-141   I   7.4890E-01                                      3.25E+01             
                           145.44 7.489E-01 &(  3.228E+00 1.29E+02 4.82E+01 G  
 
CE-144   I  -3.4477E+00                                      2.85E+02             
                           133.54-3.448E+00 &(  1.452E+01 1.26E+02 1.11E+01 G  
 
PM-144   C   1.2270E-01                                      3.63E+02             
                           696.54-1.592E-01 ?(P 1.893E+00 3.22E+02 9.90E+01 G  
                           618.06 4.043E-01 ?(P 4.212E+00 3.08E+02 9.91E+01 G  
 
EU-152   F  -5.0626E-01                                      4.94E+03             
                           121.78-5.063E-01 *(  4.154E+00 2.42E+02 2.86E+01 G  
                           344.29 0.000E+00 +   9.644E+00 1.00E+03 2.65E+01 G  
                          1112.07-6.554E+00 +   2.991E+01 1.34E+02 1.36E+01 G  
                           778.92-2.149E+00 +   1.251E+01 2.41E+02 1.29E+01 G  
                           964.11-5.255E-01 %   2.603E+01 1.42E+03 1.46E+01 G  
                           244.69-6.530E+00 + P 4.818E+01 1.27E+02 7.58E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:30:21 AMPage 12
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191210.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1408.00 2.177E+00 ?   9.008E+00 1.78E+02 2.10E+01 GA 
 
EU-154   I   1.8547E+00                                      3.14E+03             
                           123.10 7.446E-01 &(P 2.624E+00 1.05E+02 4.08E+01 G  
                          1274.54 3.625E-01 ?(  5.140E+00 3.78E+02 3.52E+01 G  
                           723.36 0.000E+00 -   1.682E+01 1.00E+03 2.02E+01 G  
                           873.23 6.157E+00 ?(  1.802E+01 8.67E+01 1.23E+01 G  
                          1004.77 4.353E+00 ?(  1.541E+01 1.04E+02 1.80E+01 G  
                           996.33-9.445E+00 +   2.674E+01 8.43E+01 1.06E+01 G  
 
EU-155   I   1.6401E+00                                      1.81E+03             
                           105.31 1.640E+00 *(P 7.659E+00 1.40E+02 2.12E+01 G  
                            86.54-1.481E+00 +   7.967E+00 1.61E+02 3.07E+01 G  
 
HF-181   F   2.4894E-01                                      4.24E+01             
                           482.00 2.489E-01 ?(  2.628E+00 3.06E+02 8.05E+01 G  
                           133.02 0.000E+00 -   3.770E+00 1.00E+03 4.33E+01 G  
                           345.83-5.452E-03 % P 1.702E+01 6.09E+04 1.51E+01 G  
                           136.30 0.000E+00 &   2.848E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F   1.1050E+00                                      1.14E+02             
                          1121.30-3.344E+00  (  1.236E+01 1.09E+02 3.49E+01 G  
                          1221.41 5.433E+00  (  4.672E+00 4.20E+01 2.70E+01 G  
                          1189.05 3.477E+00  (  7.419E+00 8.95E+01 1.62E+01 G  
 
Hg-203   F   3.5725E-01                                      4.66E+01             
                           279.20 3.573E-01 ?(  1.769E+00 1.46E+02 8.15E+01 G  
 
TL-208   N   1.0895E+01                                      6.98E+02             
                           583.02 1.089E+01  (P 1.410E+00 8.95E+00 8.45E+01 G  
                           277.28-2.959E+00 - P 2.129E+01 1.09E+02 6.31E+00 G  
                           860.56 2.472E+01 +   4.140E+00 1.51E+01 1.24E+01 G  
 
PM-146   C   6.2202E-02                                      2.02E+03             
                           453.88 6.220E-02 %(P 2.114E+00 1.32E+03 6.50E+01 G  
                           747.16-6.328E-01 + P 4.864E+00 2.56E+02 3.40E+01 G  
                           735.72-2.519E+00 + P 8.261E+00 9.53E+01 2.25E+01 G  
 
Y-88     F   8.8616E-02                                      1.07E+02             
                          1836.06-1.420E-01 ?(P 1.888E+00 6.02E+02 9.92E+01 G  
                           898.04 3.328E-01 ?(P 1.764E+00 2.18E+02 9.37E+01 G  
 
Cd-113m      2.8189E+03                                      5.33E+03             
                           263.70 2.819E+03 ?(  1.964E+04 2.03E+02 6.00E-03   K
 
Cd-109   F   1.1928E+01                                      4.53E+02             
                                                            Derived Ave Activity  
                            88.04 1.193E+01 }(  5.854E+01 1.47E+02 3.79E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:30:21 AMPage 13
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191210.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cf-251   T   1.9495E+00                                      3.28E+05             
                           176.60 1.950E+00 ?(  5.502E+00 1.05E+02 1.70E+01 G  
                           227.00-4.256E+00 +   2.012E+01 1.74E+02 6.30E+00 GA 
 
Sn-126      -2.7248E+00                                      3.65E+07             
                            87.57 1.208E+00 }   5.833E+00 7.88E+01 3.75E+01 GA 
                            64.28-2.725E+00 &(  1.931E+01 2.11E+02 9.70E+00 G  
                            86.94-3.555E+00 }   2.570E+01 2.16E+02 9.04E+00 GA 
 
PB-210   N   1.3981E+00                                      8.14E+03             
                            46.54 1.398E+00 %(P 4.549E+01 1.11E+03 4.25E+00 G  
 
PB-212   N   3.0709E+01                                      6.98E+02             
                           238.63 3.071E+01  (P 2.021E+00 4.63E+00 4.33E+01 G  
                           300.03-1.419E+01 - P 9.006E+01 6.29E+01 3.28E+00 GA 
 
PB-214   N   2.3564E+01                                      5.84E+05             
                           351.93 2.283E+01  (P 2.642E+00 7.65E+00 3.76E+01 G  
                           295.09 2.500E+01  (P 3.716E+00 9.61E+00 1.93E+01 G  
                           242.00 2.876E+01 +   1.667E+01 1.98E+01 7.43E+00 GA 
 
BI-207   C  -1.0069E+00                                      1.18E+04             
                          1063.66-1.007E+00 &(  3.159E+00 1.38E+02 7.45E+01 G  
                           569.70 0.000E+00 +   2.006E+00 1.00E+03 9.77E+01 G  
 
BI-212   N   8.8618E+00                                      6.98E+02             
                           727.17 8.862E+00 ?(  3.459E+01 1.15E+02 7.55E+00 G  
                           785.42 4.231E+01 & P 1.031E+02 1.02E+02 1.28E+00 GA 
 
U-235    N  -3.9529E+00                                      2.57E+11             
                           143.79-3.953E+00 ?(P 1.422E+01 5.20E+01 1.10E+01 G  
                           205.33 7.343E+00 +   2.015E+01 1.02E+02 5.01E+00 G  
                           163.38 5.464E+00 &   2.379E+01 1.29E+02 5.08E+00 G  
                           185.72 1.093E+00 +   2.241E+00 6.22E+01 5.40E+01 GA 
 
BI-214   N   2.0291E+01                                      5.84E+05             
                           609.31 2.029E+01  (P 2.354E+00 8.53E+00 4.61E+01 G  
                          1120.29 3.366E+01 + P 4.249E+00 1.32E+01 1.51E+01 G  
                          1764.49 3.076E+01 + P 7.572E+00 1.73E+01 1.54E+01 G  
 
BI-210M  T   7.9118E-01                                      1.10E+09             
                           265.83 7.549E-01 &(  2.513E+00 9.89E+01 5.00E+01 G  
                           304.90 8.561E-01 ?(  1.039E+01 3.60E+02 2.80E+01 G  
 
AC-228   N   3.1847E+01                                      2.10E+03             
                           911.07 3.322E+01  (P 1.860E+00 8.74E+00 2.90E+01 G  
                           968.97 3.126E+01  (P 3.253E+00 1.19E+01 1.75E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:30:21 AMPage 14
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191210.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           338.32 2.938E+01  (P 8.546E+00 1.39E+01 1.20E+01 G  
                            93.35 8.010E+00 -   3.840E+01 1.44E+02 5.56E+00 XA 
 
TH-227   N  -7.8467E+00                                      7.95E+03             
                           256.24-7.847E+00  (  2.121E+01 1.06E+02 7.00E+00 G  
                           235.97 3.525E+00 +   2.792E+01 2.37E+02 1.23E+01 G  
                            50.14-5.178E+00 +   2.160E+01 1.46E+02 8.00E+00 G  
 
TH-229   N  -1.8310E+00                                      2.68E+06             
                           193.51-1.831E+00 *(  2.737E+01 5.47E+02 4.40E+00 G  
                           210.85-1.428E+01 + P 4.547E+01 9.53E+01 2.99E+00 G  
 
TH-234   N   1.4779E+01                                      1.63E+12             
                            92.59 1.143E+01  (P 1.924E+01 5.17E+01 5.58E+00 G  
                            63.29 1.969E+01  (P 3.375E+01 5.25E+01 3.81E+00 G  
 
PA-233   C   1.2130E+00                                      7.82E+08             
                           312.01 1.213E+00 &(  7.821E+00 1.92E+02 3.60E+01 G  
                           300.18 0.000E+00 -   4.674E+01 1.00E+03 6.20E+00 G  
 
PA-234   N   1.2529E+00                                      1.63E+12             
                           131.29-1.085E+00  (  8.907E+00 2.44E+02 1.80E+01 G  
                           946.02 4.393E+00 ?(P 9.572E+00 9.07E+01 1.34E+01 G  
                           569.47-6.022E-01 %   2.373E+01 1.12E+03 8.20E+00 G  
                           883.24 0.000E+00 -   2.488E+01 1.00E+03 9.60E+00 G  
                           880.53-2.766E+00 +   3.872E+01 3.95E+02 6.00E+00 GA 
 
PA-234M  N   1.4653E+01                                      1.63E+12             
                          1001.00-3.188E+01 ?(P 3.777E+02 2.52E+02 8.37E-01 G  
                           766.41 1.471E+02 ?(  7.548E+02 1.49E+02 2.94E-01 G  
 
AM-241   T  -1.5485E+00                                      1.58E+05             
                            59.54-1.549E+00 ?(P 4.855E+00 8.49E+01 3.59E+01 G  
 
Ir-192   F   4.9358E-01                                      7.40E+01             
                           316.49 4.936E-01  (  1.589E+00 9.56E+01 8.70E+01 G  
                           468.06-1.065E+00 +   4.344E+00 1.21E+02 5.18E+01 G  
                           308.44 0.000E+00 -   9.335E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F   7.7248E-01                                      1.30E+01             
                           818.50 3.477E-01 ?(  1.724E+00 1.42E+02 1.00E+02 G  
                          1048.07 1.303E+00 ?(  1.386E+00 3.81E+01 8.00E+01 G  
                           340.57-1.029E+00 +   5.545E+00 1.60E+02 4.69E+01 G  
 
Np-239   T   1.5134E+00                                      2.36E+00             
                           103.70 1.502E+00 &   5.892E+00 1.17E+02 2.40E+01 X  
                           106.13 1.513E+00 ?(  7.130E+00 1.41E+02 2.27E+01 G  
                            99.50 1.972E+00 &   6.068E+00 1.14E+02 1.50E+01 X  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:30:21 AMPage 15
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191210.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Nd-147       9.4864E-01                                      1.11E+01             
                           531.00 0.000E+00 &(  1.099E+01 1.00E+03 1.30E+01 G  
                            91.10 1.384E+00 ?(  7.863E+00 1.70E+02 2.83E+01 G  
 
Kr-85    I  -7.2035E+01                                      3.92E+03             
                           513.98-7.203E+01 ?(  6.650E+02 2.71E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       165.       -15.    -0.008   146.44  -5.178E+00   
 AM-241      59.54       271.       -25.    -0.014    84.93  -1.549E+00  P
 BA-133      80.99       331.       -29.    -0.016    79.98  -1.420E+00  P
 EU-155      86.54      1016.       -28.    -0.016   161.45  -1.481E+00   
 Nd-147      91.10       874.        25.     0.014   170.22   1.384E+00   
 Np-239      99.50       145.        19.     0.011   114.41   1.972E+00   
 Gd-153     103.20       443.       -26.    -0.014   118.26  -1.802E+00   
 Np-239     103.70       367.        23.     0.013   117.34   1.502E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:30:21 AMPage 16
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191210.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-155     105.31       489.        23.     0.013   139.68   1.640E+00  P
 Np-239     106.13       486.        22.     0.012   140.91   1.513E+00   
 EU-152     121.78       251.        -9.    -0.005   242.44  -5.063E-01   
 CO-57      122.06       205.        -9.    -0.005   236.28  -1.570E-01   
 EU-154     123.10       202.        20.     0.011   105.25   7.446E-01  P
 PA-234     131.29       447.       -12.    -0.007   244.19  -1.085E+00   
 CE-144     133.54       446.       -24.    -0.013   126.06  -3.448E+00   
 CO-57      136.47       487.       -11.    -0.006   294.28  -1.605E+00   
 Tc-99m     140.51       390.       -24.    -0.014   115.86  -4.601E-01   
 CE-141     145.44       382.        22.     0.012   128.82   7.489E-01   
 Ba-140     162.66       194.       -21.    -0.012    65.45  -6.009E+00  P
 Cf-251     176.60       103.        18.     0.010   104.66   1.950E+00   
 TH-229     193.51       150.        -4.    -0.002   547.15  -1.831E+00   
 TH-229     210.85       167.       -20.    -0.011    95.26  -1.428E+01  P
 Cf-251     227.00       127.       -12.    -0.006   174.15  -4.256E+00   
 TH-227     235.97       929.        18.     0.010   237.05   3.525E+00   
 EU-152     244.69       990.       -20.    -0.011   127.17  -6.530E+00  P
 TH-227     256.24       143.       -22.    -0.012   105.70  -7.847E+00   
 Cd-113m    263.70        84.         6.     0.004   202.65   2.819E+03   
 Hg-203     279.20       116.        11.     0.006   145.84   3.573E-01   
 I-131      284.30        62.        15.     0.008   104.33   6.600E+00  P
 TL-210     296.00       473.       -16.    -0.009   197.80  -5.681E-01   
 PA-233     312.01       385.        15.     0.008   191.83   1.213E+00   
 Ir-192     316.49        85.        14.     0.008    95.64   4.936E-01   
 CR-51      320.08       101.         8.     0.005   170.77   2.606E+00   
 La-140     328.76        59.        15.     0.008   101.26   2.257E+00  P
 Cf-249     333.44        81.        -9.    -0.005   196.83  -1.767E+00   
 Cs-136     340.57       281.       -15.    -0.008   160.14  -1.029E+00   
 BA-133     356.00       365.        -5.    -0.003   542.22  -2.690E-01   
 I-131      364.48        59.        -3.    -0.001   540.83  -1.111E-01   
 BA-133     383.84       153.       -10.    -0.006   177.76  -3.975E+00   
 SN-113     391.69       169.        -8.    -0.004   232.51  -4.518E-01   
 SB-125     427.88        44.        -4.    -0.002   328.51  -5.257E-01   
 AG-108M    433.94        60.        -8.    -0.005   239.30  -3.615E-01  P
 SB-125     463.37        57.        48.     0.026    26.73   1.893E+01   
 Ir-192     468.06       119.       -13.    -0.007   120.73  -1.065E+00   
 BE-7       477.59       100.       -16.    -0.009    93.90  -6.349E+00   
 HF-181     482.00       100.         5.     0.003   306.21   2.489E-01   
 La-140     487.02        56.        -8.    -0.004   186.53  -7.620E-01   
 RU-103     497.05        32.        -5.    -0.003   225.98  -2.425E-01   
 RH-106     511.86        80.        79.     0.044    19.57   1.784E+01   
 Kr-85      513.98       168.        -7.    -0.004   270.83  -7.203E+01   
 Ba-140     537.26        33.         3.     0.002   356.96   6.105E-01  P
 CS-134     563.24        36.         4.     0.002   326.63   2.141E+00  P
 CS-134     569.32        48.       -12.    -0.007    86.60  -3.852E+00   
 SB-125     600.50        74.         7.     0.004   167.22   2.155E+00   
 SB-124     602.73        49.        -6.    -0.003   296.69  -2.909E-01  P
 CS-134     604.71       260.         9.     0.005   250.96   4.871E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:30:21 AMPage 17
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191210.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RU-103     610.30       269.         9.     0.005   254.36   8.363E+00   
 AG-108M    614.28       278.         9.     0.005   257.93   5.395E-01   
 PM-144     618.06       268.         8.     0.004   307.52   4.043E-01  P
 RH-106     621.92       296.         5.     0.003   463.47   2.821E+00   
 SB-125     635.89        26.        11.     0.006    70.99   5.385E+00  P
 I-131      636.97        37.         5.     0.003   188.50   3.572E+00   
 AG-110M    657.76        55.        -4.    -0.002   289.91  -2.158E-01   
 CS-137     661.66        63.        -4.    -0.002   202.72  -2.787E-01  P
 PM-144     696.54        40.        -3.    -0.001   322.44  -1.592E-01  P
 NB-94      702.63        48.       -10.    -0.006    87.33  -6.025E-01  P
 SB-124     722.79        93.       -20.    -0.011    72.90  -1.099E+01   
 AG-108M    722.94       113.       -20.    -0.011    79.87  -1.302E+00   
 BI-212     727.17        75.        11.     0.006   115.02   8.862E+00   
 PM-146     735.72        35.        -9.    -0.005    95.30  -2.519E+00  P
 PM-146     747.16        26.        -3.    -0.002   256.15  -6.328E-01  P
 ZR-95      756.73        26.        -3.    -0.002   351.72  -3.450E-01   
 AG-110M    763.94        22.        10.     0.005    77.71   2.692E+00   
 NB-95      765.79        59.       -11.    -0.006   103.25  -6.974E-01   
 PA-234M    766.41        48.         7.     0.004   148.64   1.471E+02   
 EU-152     778.92        23.        -4.    -0.002   241.30  -2.149E+00   
 BI-212     785.42        14.         8.     0.005   101.53   4.231E+01  P
 CS-134     795.87        51.        12.     0.007    88.98   9.167E-01   
 CO-58      810.78        19.         7.     0.004    92.63   4.885E-01   
 La-140     815.77        27.         7.     0.004   106.09   2.103E+00   
 Cs-136     818.50        24.         5.     0.003   141.61   3.477E-01   
 MN-54      834.85        19.         7.     0.004   134.70   4.835E-01  P
 Co-56      846.77        19.         1.     0.001   692.82   9.183E-02   
 NB-94      871.10        35.       -13.    -0.007    70.08  -9.172E-01   
 EU-154     873.23        38.        11.     0.006    86.71   6.157E+00   
 PA-234     880.53        41.        -2.    -0.001   395.12  -2.766E+00   
 Sc-46      889.28        44.         1.     0.001   711.51   9.563E-02   
 Y-88       898.04        19.         4.     0.002   218.05   3.328E-01  P
 AG-110M    937.49        19.        -2.    -0.001   555.34  -3.636E-01   
 PA-234     946.02         9.         8.     0.004    90.69   4.393E+00  P
 EU-154     996.33        51.       -13.    -0.007    84.27  -9.445E+00   
 PA-234M   1001.00        64.        -3.    -0.002   251.64  -3.188E+01  P
 EU-154    1004.77        48.        10.     0.005   104.11   4.353E+00   
 Co-56     1037.84        15.        -4.    -0.002   194.63  -2.532E+00  P
 Cs-136    1048.07         5.        13.     0.007    38.14   1.303E+00   
 BI-207    1063.66        30.        -9.    -0.005   137.89  -1.007E+00   
 FE-59     1099.25        25.       -13.    -0.007    88.99  -1.972E+00   
 EU-152    1112.07        91.       -10.    -0.006   134.18  -6.554E+00   
 ZN-65     1115.55        81.        -4.    -0.002   350.54  -6.282E-01   
 Ta-182    1121.30       101.       -13.    -0.007   109.49  -3.344E+00   
 Ta-182    1189.05         5.         6.     0.003    89.49   3.477E+00   
 Ta-182    1221.41         5.        16.     0.009    41.96   5.433E+00   
 Co-56     1238.28        21.        12.     0.006    95.41   1.660E+00  P
 NA-22     1274.53         5.         6.     0.004    64.94   6.168E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:30:21 AMPage 18
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191210.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154    1274.54        12.         1.     0.001   377.99   3.625E-01   
 FE-59     1291.60         0.         8.     0.004    35.36   1.817E+00   
 TL-210    1313.00        11.         4.     0.002   177.92   2.053E+00   
 AG-110M   1384.30        27.       -15.    -0.008    83.73  -6.317E+00   
 EU-152    1408.00        11.         4.     0.002   177.92   2.177E+00   
 La-140    1596.21        17.        -6.    -0.003   143.01  -7.701E-01  P
 SB-124    1690.98         6.        -1.     0.000   846.32  -1.718E-01   
 Y-88      1836.06         6.        -1.    -0.001   602.26  -1.420E-01  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -6.3486E+00   -6.3486E+00    9.390E+01%                2.00E+01
 NA-22  #A    6.1681E-01    6.1681E-01    6.494E+01%                1.31E+00
 K-40         7.4174E+01    7.4174E+01    1.227E+01%                1.14E+01
 Sc-46  #A    9.5632E-02    9.5632E-02    7.115E+02%                2.42E+00
 CR-51  #A    2.6059E+00    2.6060E+00    1.708E+02%                1.52E+01
 MN-54  #A    4.8345E-01    4.8345E-01    1.347E+02%                1.56E+00
 FE-59  #A   -1.9715E+00   -1.9715E+00    8.899E+01%                3.94E+00
 Co-56  #A    7.1594E-01    7.1594E-01    9.541E+01%                1.57E+00
 CO-57  #A   -1.5703E-01   -1.5703E-01    2.363E+02%                1.26E+00
 CO-58  #A    4.8847E-01    4.8847E-01    9.263E+01%                1.55E+00
 CO-60  #     1.1689E+00    1.1689E+00    3.042E+01%                7.43E-01
 ZN-65  #A   -6.2824E-01   -6.2824E-01    3.505E+02%                7.64E+00
 NB-94  #A   -6.0253E-01   -6.0253E-01    8.733E+01%                2.10E+00
 ZR-95  #A   -3.4504E-01   -3.4504E-01    3.517E+02%                3.04E+00
 NB-95  #A   -6.9737E-01   -6.9738E-01    1.033E+02%                2.44E+00
 RU-103 #A   -2.4247E-01   -2.4247E-01    2.260E+02%                1.41E+00
 RH-106 #A    2.8213E+00    2.8213E+00    4.635E+02%                4.43E+01
 AG-108M#A    8.7431E-02    8.7431E-02    1.759E+02%                1.69E+00
 AG-110M#A    6.3163E-01    6.3163E-01    7.771E+01%                3.29E+00
 SN-113 #A   -4.5181E-01   -4.5181E-01    2.325E+02%                3.57E+00
 SB-124 #A   -2.9092E-01   -2.9092E-01    2.967E+02%                1.85E+00
 SB-125 #A    4.0729E+00    4.0729E+00    2.673E+01%                4.42E+00
 I-131  #A    6.0058E-01    6.0060E-01    1.043E+02%                1.60E+00
 Gd-153 #A    9.2216E-02    9.2216E-02    1.153E+03%                3.64E+00
 Ga-68  #     4.1529E+01    4.1728E+01    4.413E+01%                3.91E+01
 Tc-99m #A   -4.5972E-01   -4.6013E-01    1.159E+02%                1.78E+00
 BA-133 #A   -2.6900E-01   -2.6900E-01    5.422E+02%                4.94E+00
 CS-134 #A    7.5110E-01    7.5110E-01    8.898E+01%                2.75E+00
 CS-137 #A   -2.7866E-01   -2.7866E-01    2.027E+02%                2.60E+00
 CE-139  A    3.1070E-01    3.1070E-01    1.621E+02%                1.70E+00
 Ba-140 #A    6.1045E-01    6.1046E-01    3.570E+02%                5.67E+00
 La-140 #A    1.5338E-01    1.5338E-01    6.828E+01%                2.71E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:30:21 AMPage 19
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191210.An1             
                                                                                 
 CE-141 #A    7.4890E-01    7.4890E-01    1.288E+02%                3.23E+00
 CE-144 #A   -3.4477E+00   -3.4477E+00    1.261E+02%                1.45E+01
 PM-144 #A    1.2270E-01    1.2270E-01    2.228E+02%                1.89E+00
 EU-152 #A   -5.0626E-01   -5.0626E-01    2.424E+02%                4.15E+00
 EU-154 #A    1.8547E+00    1.8547E+00    8.671E+01%                2.62E+00
 EU-155 #A    1.6401E+00    1.6401E+00    1.397E+02%                7.66E+00
 HF-181 #A    2.4894E-01    2.4894E-01    3.062E+02%                2.63E+00
 Ta-182 #A    1.1050E+00    1.1050E+00    4.196E+01%                1.24E+01
 Hg-203 #A    3.5725E-01    3.5725E-01    1.458E+02%                1.77E+00
 TL-208       1.0895E+01    1.0895E+01    8.947E+00%                1.41E+00
 PM-146 #A    6.2202E-02    6.2202E-02    1.317E+03%                2.11E+00
 Y-88   #A    8.8616E-02    8.8616E-02    2.181E+02%                1.89E+00
 Cd-113m#A    2.8189E+03    2.8189E+03    2.026E+02%                1.96E+04
 Cd-109 #A    1.1928E+01    1.1928E+01    1.472E+02%                5.85E+01
 Cf-251 #A    1.9495E+00    1.9495E+00    1.047E+02%                5.50E+00
 Cf-249 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.38E+00
 Sn-126 #A   -2.7248E+00   -2.7248E+00    2.107E+02%                1.93E+01
 PB-210 #A    1.3981E+00    1.3981E+00    1.112E+03%                4.55E+01
 PB-212       3.0709E+01    3.0709E+01    4.634E+00%                2.02E+00
 PB-214       2.3564E+01    2.3564E+01    6.141E+00%                2.64E+00
 BI-207 #A   -1.0069E+00   -1.0069E+00    1.379E+02%                3.16E+00
 BI-212 #A    8.8618E+00    8.8618E+00    1.150E+02%                3.46E+01
 U-235   A   -3.9529E+00   -3.9529E+00    5.204E+01%                1.42E+01
 BI-214       2.0291E+01    2.0291E+01    8.533E+00%                2.35E+00
 BI-210M#A    7.9118E-01    7.9118E-01    9.890E+01%                2.51E+00
 AC-228       3.1847E+01    3.1847E+01    6.766E+00%                1.86E+00
 TH-227 #A   -7.8467E+00   -7.8467E+00    1.057E+02%                2.12E+01
 TH-229 #A   -1.8310E+00   -1.8310E+00    5.472E+02%                2.74E+01
 TH-234  A    1.4779E+01    1.4779E+01    3.684E+01%                1.92E+01
 PA-231 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.01E+02
 PA-233 #A    1.2130E+00    1.2130E+00    1.918E+02%                7.82E+00
 PA-234 #A    1.2529E+00    1.2529E+00    9.069E+01%                8.91E+00
 PA-234M#A    1.4653E+01    1.4653E+01    1.461E+02%                3.78E+02
 AM-241 #A   -1.5485E+00   -1.5485E+00    8.493E+01%                4.85E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.98E+01
 Ir-192 #A    4.9358E-01    4.9358E-01    9.564E+01%                1.59E+00
 Cs-136 #A    7.7246E-01    7.7248E-01    3.814E+01%                1.72E+00
 Np-239 #A    1.5132E+00    1.5134E+00    1.409E+02%                7.13E+00
 Nd-147 #A    9.4862E-01    9.4864E-01    1.702E+02%                1.10E+01
 TL-210 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.57E+00
 Kr-85  #A   -7.2035E+01   -7.2035E+01    2.708E+02%                6.65E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:30:21 AMPage 20
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191210.An1             
                                                                                 
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.8 keV)     2.063E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.8 keV) 2.0625883E+02  Bq/Sample     
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 2_20190620001_QCAsLeft                                                     
Description: Quality control Check (QC Source 'B') Post Stabilization
   Acquired: 6/20/2019 12:25:09 AM
   Detector: Detector # 2
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    238. 00    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 63     59.79     60.04    PASS      
FWHM               0.75      0.00      0.00      0. 88      1.85      1.95    PASS      
ActivityDiff     670.10     -5.00     -4.00     -0. 07      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.28      0.00      0.00      1. 38      2.98      3.08    PASS      
ActivityDiff     628.20     -5.00     -4.00      0. 02      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5331. 50   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 99   1333.01   1333.26    PASS      
FWHM               1.73      0.00      0.00      1. 75      3.93      4.03    PASS      
ActivityDiff    1225.40     -5.00     -4.00     -0. 35      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 2_20190620002_BG                                                           
Description: Background Contamination Check
   Acquired: 6/20/2019 12:58:15 AM
   Detector: Detector # 2
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.69      1.21      1.37      1.66      2.00      2.16    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 5_20190620001_QCAsLeft                                                     
Description: Quality control Check (QC Source 'A') Post Stabilization
   Acquired: 6/20/2019 12:27:44 AM
   Detector: Detector # 5
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 59     59.79     60.04    PASS      
FWHM               0.74      0.00      0.00      0. 74      1.84      1.94    PASS      
ActivityDiff     636.60     -5.00     -4.00      0. 06      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.36      0.00      0.00      1. 39      3.06      3.16    PASS      
ActivityDiff     596.80     -5.00     -4.00     -0. 39      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5330. 20   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 59   1333.01   1333.26    PASS      
FWHM               1.90      0.00      0.00      1. 84      4.10      4.20    PASS      
ActivityDiff    1164.20     -5.00     -4.00     -1. 67      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 5_20190620002_BG                                                           
Description: Background Contamination Check
   Acquired: 6/20/2019 12:54:41 AM
   Detector: Detector # 5
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.45      1.30      1.35      1.53      1.55      1.60    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 8_20190620001_QCAsLeft                                                     
Description: Quality control Check (QC Source 'D') Post Stabilization
   Acquired: 6/20/2019 12:26:19 AM
   Detector: Detector # 8
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 80    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 52     59.79     60.04    PASS      
FWHM               1.10      0.00      0.00      0. 90      2.20      2.30    PASS      
ActivityDiff     650.60     -5.00     -4.00      2. 67      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.53      0.00      0.00      1. 41      3.23      3.33    PASS      
ActivityDiff     609.90     -5.00     -4.00      4. 28      4.00      5.00    High OOT  
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5332. 30   5332.00   5333.00    High OOT  
Energy          1332.51   1331.76   1332.01   1333. 07   1333.01   1333.26    High OOT  
FWHM               1.90      0.00      0.00      1. 79      4.10      4.20    PASS      
ActivityDiff    1189.70     -5.00     -4.00      3. 54      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 8_20190620002_BG                                                           
Description: Background Contamination Check
   Acquired: 6/20/2019 12:58:07 AM
   Detector: Detector # 8
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.56      1.39      1.45      1.63      1.68      1.74    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 9_20190620001_BG                                                           
Description: Background Contamination Check
   Acquired: 6/20/2019 12:08:35 AM
   Detector: Detector # 9
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.89      1.53      1.65      1.78      2.14      2.26    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 9_20190620002_QCAsLeft                                                     
Description: Quality control Check (QC Source 'E') Post Stabilization
   Acquired: 6/20/2019 1:12:30 AM
   Detector: Detector # 9
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 70    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 54     59.79     60.04    PASS      
FWHM               1.08      0.00      0.00      0. 94      2.18      2.28    PASS      
ActivityDiff     649.44     -5.00     -4.00     -0. 45      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.62      0.00      0.00      1. 51      3.32      3.42    PASS      
ActivityDiff     607.56     -5.00     -4.00      0. 78      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5330. 00   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 41   1333.01   1333.26    PASS      
FWHM               2.12      0.00      0.00      1. 97      4.32      4.42    PASS      
ActivityDiff    1191.31     -5.00     -4.00      0. 06      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 12_20190620001_BG                                                          
Description: Background Contamination Check
   Acquired: 6/20/2019 12:06:08 AM
   Detector: Detector #12
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.89      1.93      2.02      2.07      2.10    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 12_20190620002_QCAsLeft                                                    
Description: Quality control Check (QC Source 'H') Post Stabilization
   Acquired: 6/20/2019 2:01:57 AM
   Detector: Detector #12
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    238. 10    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 64     59.79     60.04    PASS      
FWHM               0.90      0.00      0.00      0. 85      2.00      2.10    PASS      
ActivityDiff     691.00     -5.00     -4.00      0. 23      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.48      0.00      0.00      1. 45      3.18      3.28    PASS      
ActivityDiff     659.00     -5.00     -4.00     -2. 00      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5330. 10   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 51   1333.01   1333.26    PASS      
FWHM               2.00      0.00      0.00      2. 00      4.20      4.30    PASS      
ActivityDiff    1274.00     -5.00     -4.00     -2. 79      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 12_20190621001_BG                                                          
Description: Background Contamination Check
   Acquired: 6/21/2019 12:02:59 AM
   Detector: Detector #12
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.89      1.93      1.96      2.07      2.10    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 12_20190621002_QCAsLeft                                                    
Description: Quality control Check (QC Source 'H') Post Stabilization
   Acquired: 6/21/2019 2:42:37 AM
   Detector: Detector #12
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 58     59.79     60.04    PASS      
FWHM               0.90      0.00      0.00      0. 86      2.00      2.10    PASS      
ActivityDiff     691.00     -5.00     -4.00     -0. 10      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.48      0.00      0.00      1. 49      3.18      3.28    PASS      
ActivityDiff     659.00     -5.00     -4.00      1. 33      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5330. 10   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 51   1333.01   1333.26    PASS      
FWHM               2.00      0.00      0.00      1. 99      4.20      4.30    PASS      
ActivityDiff    1274.00     -5.00     -4.00      1. 00      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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Ge05_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge5

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1160.9 99.7

Cs-137 1926 396 0.851 465 442.36 95.1

Co-60 3611 742 0.99974 742 700.21 94.3

Co-60 3612 742 0.999856 742 701.86 94.6

Reviewed By: Jody Watson

Date: 3/27/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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      ORTEC g v - i (3263) Env32  G53W4.25  3/28/2012 7:35:49 AM    Page  1
 TestAmerica                     Spectrum name: 5_TunaCan2nd_20120813.An1        
                                                                                 
 Sample description                                             
      5_TunaCan2nd_Rad10_032712                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_TunaCan2nd_20120813.An1

 Acquisition information
        Start time:                 3/27/2012 10:12:05 AM   
        Live time:               7200
        Real time:               7250
        Dead time:                  0.69 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               3/27/2012 5:20:02 PM    
             Zero offset:           0.135 keV
             Gain:                  0.250 keV/channel
             Quadratic:             2.720E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.53keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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 TestAmerica                     Spectrum name: 5_TunaCan2nd_20120813.An1        
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5_TunaCan2nd_20120813
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2012-02-26_0305.PBC
                                                 2/26/2012 3:05:30 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:      33.1557

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.81     1005.  12.08   0.62  1.151E-02
    46.61    72616.   0.49   0.73  1.792E-02    46.54   4.250  1.421E+04 Pb210 
    49.73     1326.  15.18   0.68  1.987E-02
    59.57    75329.   0.49   0.74  2.535E-02    59.54  35.700  1.161E+03 AM241 
    87.94    40851.   0.68   0.80  3.460E-02    88.03   3.610  1.542E+04 CD109 
    96.44      148.  47.31   0.80  3.568E-02
    99.01      160.  48.52   0.81  3.589E-02
   105.59      109.  69.79   0.52  3.619E-02
   121.94     9225.   1.66   0.84  3.583E-02   122.06  85.600  3.348E+02 CO57  
   129.89      126.  62.97   0.30  3.522E-02
   136.43     1263.   7.42   0.90  3.457E-02
   165.86     1574.   6.14   0.84  3.133E-02   165.85  79.900  5.319E+02 Ce139 
   238.72      327.  27.04   0.86  2.319E-02
   247.25       57.  84.47   0.31  2.252E-02
   259.02       93.  60.17   0.97  2.167E-02
   260.46       98.  58.62   0.97  2.157E-02
   322.65       45.  91.14   0.46  1.806E-02
   351.63      256.  27.79   1.06  1.681E-02
   391.95      494.  16.33   1.15  1.536E-02   391.69  64.000  9.501E+02 SN113 
   407.02       43.  90.43   0.56  1.489E-02
   412.80      202.  35.90   0.77  1.471E-02
   420.83      123.  52.91   0.72  1.448E-02
   510.72      188.  44.32   0.50  1.232E-02
   542.81      148.  28.69   0.36  1.171E-02
   583.30      161.  33.50   0.69  1.103E-02
   661.70    25605.   0.71   1.39  9.924E-03   661.66  85.210  4.424E+02 CS137 
   762.61      129.  36.06   0.79  8.812E-03
   796.90      151.  38.71   0.30  8.493E-03
   886.67      129.  46.77   0.30  7.766E-03
   897.77      428.  19.21   1.38  7.686E-03   898.02  93.700  1.665E+03 Y898  
   932.49      230.  35.52   0.82  7.445E-03
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  1008.65      104.  56.29   0.28  6.970E-03
  1173.15    23044.   0.73   1.79  6.138E-03  1173.24  99.900  7.002E+02 Co1173
  1332.39    20769.   0.71   1.87  5.515E-03  1332.50  99.982  7.019E+02 Co1332
  1836.05      245.   7.47   1.56  4.208E-03  1836.01  99.200  1.642E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   146.78    36.81      4847.      1005. 8.731E+04   12.08   0.625  -        
   198.52    49.73     12365.      1326. 6.673E+04   15.18   0.681  -      s 
   385.40    96.42      1874.        90. 2.532E+03   71.31   0.588  -      sc
   395.68    98.99      2103.       121. 3.381E+03   58.44   0.394  -      s 
�
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 TestAmerica                     Spectrum name: 5_TunaCan2nd_20120813.An1        
                                                                                 
  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   422.09   105.59      2271.       109. 3.012E+03   69.79   0.518  -      sc
   519.32   129.89      2194.       126. 3.592E+03   62.97   0.298  -      s 
   545.51   136.43      2377.      1263. 3.654E+04    7.42   0.900  -      s 
   954.90   238.72      2247.       327. 1.410E+04   27.04   0.863  -      sM
   989.00   247.25      1031.        57. 2.516E+03   84.47   0.312  -      sc
  1036.13   259.01      1532.        93. 4.309E+03   60.17   0.968  -       D
  1041.90   260.46      1588.        98. 4.525E+03   58.62   0.970  -       D
  1290.76   322.65       744.        45. 2.473E+03   91.14   0.455  -       c
  1406.70   351.63      1442.       256. 1.523E+04   27.79   1.058  -      s 
  1628.36   407.02       667.        43. 2.866E+03   90.43   0.562  -      sc
  1651.47   412.80      1438.       202. 1.370E+04   35.90   0.775  -      s 
  1683.60   420.83      1291.       123. 8.472E+03   52.91   0.720  -      s 
  2043.25   510.72      1553.       188. 1.523E+04   44.32   0.503  -      s 
  2171.67   542.81       587.       148. 1.267E+04   28.69   0.362  -      s 
  2333.63   583.30       785.       161. 1.460E+04   33.50   0.694  -      s 
  3050.97   762.61       614.       129. 1.468E+04   36.06   0.794  -      s 
  3188.11   796.90       856.       151. 1.782E+04   38.71   0.295  -      s 
  3547.15   886.67       963.       129. 1.665E+04   46.77   0.296  -      s 
  3730.41   932.49      1438.       230. 3.096E+04   35.52   0.818  -      s 
  4035.01  1008.65       864.       104. 1.490E+04   56.29   0.275  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    186.01    46.61     16470.     72552.    10.077     0.49   0.733 
 AM-241    237.88    59.57     15419.     75329.    10.462     0.49   0.735 
 CD-109    351.46    87.94      8772.     40851.     5.674     0.68   0.804 
 CO-57     487.54   121.94      3880.      9225.     1.281     1.66   0.838 
 Ce-139    663.30   165.86      2329.      1574.     0.219     6.14   0.840 
 SN-113   1568.04   391.95      1640.       494.     0.069    16.33   1.153 
 CS-137   2647.28   661.70      1362.     25582.     3.553     0.71   1.394 
 Y-898    3591.55   897.77      1410.       428.     0.060    19.21   1.376 
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 Co-1173  4692.83  1173.15       788.     23044.     3.201     0.73   1.786 
 Co-1332  5329.55  1332.39        98.     20769.     2.885     0.71   1.870 
 Y-1836   7342.76  1836.05        15.       245.     0.034     7.47   1.556s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

�
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 TestAmerica                     Spectrum name: 5_TunaCan2nd_20120813.An1        
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4212E+04                                      8.15E+03             
                            46.54 1.421E+04  (P 1.177E+02 4.91E-01 4.25E+00 G  
 
AM-241       1.1609E+03                                      1.58E+05             
                            59.54 1.161E+03  (  8.959E+00 4.87E-01 3.57E+01 G  
 
CD-109       1.5419E+04                                      4.63E+02             
                            88.03 1.542E+04  (  1.658E+02 6.81E-01 3.61E+00 G  
 
CO-57        3.3478E+02                                      2.72E+02             
                           122.06 3.348E+02  (  1.063E+01 1.66E+00 8.56E+01 G  
 
Ce-139       5.3191E+02                                      1.38E+02             
                           165.85 5.319E+02  (  7.689E+01 6.14E+00 7.99E+01 G  
 
Hg-203      -6.5193E-03                                      4.66E+01             
                           279.17-6.519E-03 %(  1.788E+00 8.22E+03 8.15E+01 G  
 
SN-113       9.5011E+02                                      1.15E+02             
                           391.69 9.501E+02  (  3.682E+02 1.63E+01 6.40E+01 G  
 
CS-137       4.4236E+02                                      1.10E+04             
                           661.66 4.424E+02  (P 3.020E+00 7.12E-01 8.52E+01 G  
 
Y-898        1.6655E+03                                      1.07E+02             
                           898.02 1.665E+03  (  6.908E+02 1.92E+01 9.37E+01 G  
 
Co-1173      7.0021E+02                                      1.93E+03             
                          1173.24 7.002E+02  (  4.056E+00 7.32E-01 9.99E+01 G  
 
Co-1332      7.0186E+02                                      1.93E+03             
                          1332.50 7.019E+02  (  1.651E+00 7.07E-01 1.00E+02 G  
 
Y-1836       1.6424E+03                                      1.07E+02             
                          1836.01 1.642E+03  (  1.392E+02 7.47E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.3259E+04    1.4212E+04    4.918E-01%                1.18E+02
 AM-241       1.1568E+03    1.1609E+03    4.867E-01%                8.96E+00
 CD-109       4.5403E+03    1.5419E+04    6.810E-01%                1.66E+02
 CO-57        4.1787E+01    3.3478E+02    1.660E+00%                1.06E+01
 Ce-139       8.7347E+00    5.3191E+02    6.138E+00%                7.69E+01
 Hg-203 #A   -6.5193E-03 >12 Halflives   8.2197E+03%   1.7882E+00
 SN-113       6.9747E+00    9.5011E+02    1.633E+01%                3.68E+02
 CS-137       4.2015E+02    4.4236E+02    7.122E-01%                3.02E+00
 Y-898        8.2662E+00    1.6655E+03    1.921E+01%                6.91E+02
 Co-1173      5.2196E+02    7.0021E+02    7.316E-01%                4.06E+00
 Co-1332      5.2320E+02    7.0186E+02    7.069E-01%                1.65E+00
 Y-1836       8.1520E+00    1.6424E+03    7.471E+00%                1.39E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  279.0 to  2000.5 keV)     2.050E+04  Bq/Sample     
 Total Decayed Activity (  279.0 to  2000.5 keV) 3.7761527E+04  Bq/Sample 
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Ge08_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge8

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1175.4 101.0

Cs-137 1926 396 0.851 465 446.61 96.0

Co-60 3611 742 0.99974 742 697.22 93.9

Co-60 3612 742 0.999856 742 691.92 93.2

Reviewed By: Jody Watson

Date: 3/29/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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      ORTEC g v - i (3263) Env32  G53W4.25  3/29/2012 7:45:38 AM    Page  1
 TestAmerica                     Spectrum name: 8_TunaCan2nd_20120697.An1        
                                                                                 
 Sample description                                             
      8_TunaCan_81427-334_2ndsource_032912                            
                                                                      

 Spectrum Filename: C:\User\SPC\Det8\8_TunaCan2nd_20120697.An1

 Acquisition information
        Start time:                 3/29/2012 1:58:04 AM    
        Live time:               3600
        Real time:               3622
        Dead time:                  0.61 %
        Detector ID:                    8

 Detector system                                                
      Ge 8 SN/174                                                     
                                                                      

 Calibration
        Filename:                   8_Soil_TunaCan.Clb
      8_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               3/28/2012 10:35:07 AM   
             Zero offset:           0.050 keV
             Gain:                  0.250 keV/channel
             Quadratic:             8.067E-10 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 10:35:20 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.39 %
             Log(Eff):             -1.098764E-01 + (-4.958544E-01*Log(E) ) + 
                                    ( -2.572270E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.71 %
             Log(Eff):             -2.525301E+01 + ( 9.398253E+00*Log(E) ) + 
                                    ( -1.000034E+00*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.55keV )
        Stop channel:            8000 (  2000.30keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       8_2012-03-02_0402.PBC
                                                 3/2/2012 4:02:11 AM     

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:      27.9595

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.61      594.  17.47   1.15  1.254E-02
    46.53    38495.   0.62   0.95  2.001E-02    46.54   4.250  1.345E+04 Pb210 
    49.81      542.  25.92   1.04  2.243E-02
    59.48    43371.   0.71   0.98  2.878E-02    59.54  35.700  1.175E+03 AM241 
    84.86      327.  26.82   0.98  3.922E-02
    88.03    22911.   0.76   0.98  3.992E-02    88.03   3.610  1.504E+04 CD109 
   122.06     5318.   2.55   1.03  4.146E-02   122.06  85.600  3.349E+02 CO57  
   136.54      691.  14.03   0.89  3.998E-02
   165.93     1033.   8.62   1.19  3.628E-02   165.85  79.900  6.077E+02 Ce139 
   177.05       71.  70.08   0.69  3.453E-02
   185.74      128.  40.98   0.85  3.329E-02
   227.93       52.  65.04   0.45  2.844E-02
   270.79       87.  50.41   0.41  2.486E-02
   278.94       44. 131.33   1.13  2.428E-02   279.17  81.500  HL>Cutoff Hg203 
   302.52       63.  54.81   0.69  2.279E-02
   370.09       35.  84.23   0.41  1.941E-02
   391.61      316.  17.91   0.81  1.855E-02   391.69  64.000  1.016E+03 SN113 
   409.22       93.  50.95   0.41  1.791E-02
   428.24       88.  46.51   0.39  1.726E-02
   564.57       72.  45.26   0.57  1.378E-02
   591.73       73.  42.60   0.61  1.326E-02
   661.62    15734.   0.88   1.38  1.209E-02   661.66  85.210  4.466E+02 CS137 
   720.39       41.  72.89   0.46  1.126E-02
   831.73       36.  50.61   0.44  9.986E-03
   897.91      396.  17.93   1.52  9.360E-03   898.02  93.700  2.554E+03 Y898  
  1092.31       69.  44.41   0.50  7.924E-03
  1173.30    13922.   0.92   1.73  7.452E-03  1173.24  99.900  6.972E+02 Co1173
  1332.56    12390.   0.92   1.75  6.677E-03  1332.50  99.982  6.919E+02 Co1332
  1836.18      152.   9.00   1.63  5.046E-03  1836.01  99.200  1.724E+03 Y1836 
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 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   146.23    36.61      3218.       594. 4.742E+04   17.47   1.147  -      s 
   199.01    49.81      6400.       542. 2.416E+04   25.92   1.039  -      sM
   339.16    84.85      3491.       236. 6.026E+03   42.58   0.697  -      sM
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   545.91   136.54      2178.       691. 1.728E+04   14.03   0.888  -        
   707.94   177.05       893.        71. 2.046E+03   70.08   0.693  -      sM
   742.68   185.74       978.       128. 3.835E+03   40.98   0.847  -      sM
   911.43   227.93       546.        52. 1.829E+03   65.04   0.445  -      sc
  1082.86   270.79       683.        87. 3.486E+03   50.41   0.413  -      sM
  1209.76   302.52       484.        63. 2.765E+03   54.81   0.692  -      s 
  1480.00   370.09       385.        35. 1.803E+03   84.23   0.412  -      sc
  1636.49   409.22       685.        93. 5.212E+03   50.95   0.407  -      s 
  1712.56   428.24       565.        88. 5.117E+03   46.51   0.393  -      s 
  2257.86   564.57       330.        72. 5.224E+03   45.26   0.565  -      s 
  2366.45   591.73       298.        73. 5.505E+03   42.60   0.613  -      s 
  2881.06   720.39       284.        41. 3.640E+03   72.89   0.464  -      s 
  3326.37   831.73       148.        36. 3.605E+03   50.61   0.439  -      s 
  4368.55  1092.31       290.        69. 8.708E+03   44.41   0.495  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.71    46.48     12173.     40702.    11.306     0.74   0.992 
 AM-241    237.70    59.48     10649.     43371.    12.047     0.71   0.984 
 CD-109    351.85    88.02      4506.     23196.     6.443     0.88   1.056 
 CO-57     487.99   122.06      2908.      5318.     1.477     2.55   1.026 
 Ce-139    663.47   165.93      1722.      1033.     0.287     8.62   1.189s
 Hg-203   1115.46   278.94      1642.        44.     0.012   131.33   1.133 
 SN-113   1566.07   391.61       822.       316.     0.088    17.91   0.806s
 CS-137   2646.01   661.62       665.     15731.     4.370     0.88   1.379 
 Y-898    3591.03   897.91       871.       396.     0.110    17.93   1.524 
 Co-1173  4692.46  1173.30       374.     13922.     3.867     0.92   1.726 
 Co-1332  5329.42  1332.56        82.     12390.     3.442     0.92   1.753 
 Y-1836   7343.62  1836.18         6.       152.     0.042     9.00   1.626s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

�
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4221E+04                                      8.15E+03             
                            46.54 1.422E+04  (  1.806E+02 7.43E-01 4.25E+00 G  
 
AM-241       1.1754E+03                                      1.58E+05             
                            59.54 1.175E+03  (  1.311E+01 7.10E-01 3.57E+01 G  
 
CD-109       1.5223E+04                                      4.63E+02             
                            88.03 1.522E+04  (  2.071E+02 8.83E-01 3.61E+00 G  
 
CO-57        3.3494E+02                                      2.72E+02             
                           122.06 3.349E+02  (  1.600E+01 2.55E+00 8.56E+01 G  
 
Ce-139       6.0766E+02                                      1.38E+02             
                           165.85 6.077E+02 *(  1.153E+02 8.62E+00 7.99E+01 G  
 
Hg-203       6.1671E-01                                      4.66E+01             
                           279.17 6.167E-01  (  2.689E+00 1.31E+02 8.15E+01 G  
 
SN-113       1.0157E+03                                      1.15E+02             
                           391.69 1.016E+03  (  4.390E+02 1.79E+01 6.40E+01 G  
 
CS-137       4.4661E+02                                      1.10E+04             
                           661.66 4.466E+02  (P 3.489E+00 8.85E-01 8.52E+01 G  
 
Y-898        2.5543E+03                                      1.07E+02             
                           898.02 2.554E+03  (  9.046E+02 1.79E+01 9.37E+01 G  
 
Co-1173      6.9722E+02                                      1.93E+03             
                          1173.24 6.972E+02  (  4.649E+00 9.19E-01 9.99E+01 G  
 
Co-1332      6.9192E+02                                      1.93E+03             
                          1332.50 6.919E+02  (  2.515E+00 9.18E-01 1.00E+02 G  
 
Y-1836       1.7236E+03                                      1.07E+02             
                          1836.01 1.724E+03  (  1.542E+02 9.00E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
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   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.3265E+04    1.4221E+04    7.429E-01%                1.81E+02
 AM-241       1.1712E+03    1.1754E+03    7.101E-01%                1.31E+01
 CD-109       4.4713E+03    1.5223E+04    8.832E-01%                2.07E+02
 CO-57        4.1631E+01    3.3494E+02    2.551E+00%                1.60E+01
 Ce-139 #     9.8959E+00    6.0766E+02    8.616E+00%                1.15E+02
 Hg-203  A    6.1671E-01 >12 Halflives   1.3133E+02%   2.6892E+00
 SN-113       7.3819E+00    1.0157E+03    1.791E+01%                4.39E+02
 CS-137       4.2415E+02    4.4661E+02    8.848E-01%                3.49E+00
 Y-898        1.2542E+01    2.5543E+03    1.793E+01%                9.05E+02
 Co-1173      5.1942E+02    6.9722E+02    9.185E-01%                4.65E+00
 Co-1332      5.1548E+02    6.9192E+02    9.176E-01%                2.52E+00
 Y-1836       8.4633E+00    1.7236E+03    8.997E+00%                1.54E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.3 keV)     2.045E+04  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.3 keV) 3.8690848E+04  Bq/Sample 
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Ge09_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge9

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1169.4 100.4

Cs-137 1926 396 0.851 465 444.52 95.6

Co-60 3611 742 0.99974 742 687.72 92.7

Co-60 3612 742 0.999856 742 692.56 93.3

Reviewed By: Jody Watson

Date: 6/14/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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      ORTEC g v - i (3263) Env32  G53W4.25  6/14/2012 1:20:45 PM    Page  1
 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120371.An1           
                                                                                 
 Sample description                                             
      9_TunaCan_90099_061412                                          
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_TunaCan_20120371.An1

 Acquisition information
        Start time:                 6/14/2012 10:54:15 AM   
        Live time:               3600
        Real time:               3629
        Dead time:                  0.81 %
        Detector ID:                    9

 Detector system                                                
      Ge 9 SN/100113                                                  
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               6/14/2012 10:19:40 AM   
             Zero offset:           0.088 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.039E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  1999.66keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�

      ORTEC g v - i (3263) Env32  G53W4.25  6/14/2012 1:20:45 PM    Page  2
 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120371.An1           

Page 1

Page 1851 of 1906



9_TunaCan_20120371
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2012-05-27_0502.PBC
                                                 5/27/2012 5:02:59 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0390

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.54      860.  12.66   1.34  1.634E-02
    46.62    48876.   0.54   1.09  2.580E-02    46.54   4.250  1.338E+04 Pb210 
    50.03      116. 122.12   1.09  2.886E-02
    59.57    54776.   0.62   1.11  3.661E-02    59.54  35.700  1.169E+03 AM241 
    63.90       47. 193.18   0.35  3.962E-02
    88.09    26880.   0.87   1.14  5.052E-02    88.03   3.610  1.566E+04 CD109 
   122.10     5522.   2.86   1.15  5.303E-02   122.06  85.600  3.312E+02 CO57  
   136.38      729.  11.64   1.25  5.151E-02
   165.67      814.  10.74   1.30  4.629E-02   165.85  79.900  5.417E+02 Ce139 
   295.46      252.  33.13   0.56  3.229E-02
   316.16       66.  75.82   0.25  3.082E-02
   356.41       45.  97.50   1.36  2.835E-02
   358.68       42. 110.02   1.37  2.822E-02
   379.76       37.  75.05   0.46  2.711E-02
   391.75      310.  24.80   1.08  2.652E-02   391.69  64.000  1.113E+03 SN113 
   454.98       83.  53.05   0.37  2.383E-02
   568.66      103.  37.41   0.47  2.026E-02
   626.42       84.  49.00   0.45  1.885E-02
   661.66    23324.   0.76   1.61  1.810E-02   661.66  85.210  4.445E+02 CS137 
   821.54      239.  27.43   0.39  1.536E-02
   876.16       66.  52.19   0.61  1.462E-02
   898.25      346.  23.61   1.52  1.434E-02   898.02  93.700  2.406E+03 Y898  
   937.90       34.  79.64   0.44  1.387E-02
  1071.41       38.  61.01   0.57  1.249E-02
  1085.31       68.  35.74   1.00  1.237E-02
  1098.64       14. 140.33   0.47  1.225E-02
  1173.23    20836.   0.81   2.05  1.163E-02  1173.24  99.900  6.877E+02 Co1173
  1332.49    18966.   0.75   2.11  1.050E-02  1332.50  99.982  6.926E+02 Co1332
  1835.90      150.  10.23   1.72  8.080E-03  1836.01  99.200  1.745E+03 Y1836 
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 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   145.76    36.54      3297.       860. 5.262E+04   12.66   1.336  -      s 
   199.48    49.98      8660.       956. 3.313E+04   18.50   0.958  -      sM
   255.13    63.90      2893.        47. 1.186E+03  193.18   0.347  -      sc
   544.97   136.38      1941.       729. 1.415E+04   11.64   1.247  -        
�
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 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120371.An1           
                                                                                 
  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
  1181.07   295.46      1550.       252. 7.804E+03   33.13   0.562  -      s 
  1263.87   316.16       856.        66. 2.136E+03   75.82   0.245  -      sc
  1424.84   356.47       930.        45. 1.579E+03   97.50   1.363  -      sc
  1433.89   358.73      1025.        42. 1.473E+03  110.02   1.365  -      sc
  1518.22   379.76       367.        37. 1.365E+03   75.05   0.460  -      sc
  1819.03   454.98       702.        83. 3.496E+03   53.05   0.375  -      s 
  2273.73   568.66       433.       103. 5.068E+03   37.41   0.468  -      s 
  2504.73   626.42       460.        84. 4.455E+03   49.00   0.451  -      s 
  3285.25   821.54       812.       239. 1.556E+04   27.43   0.391  -      s 
  3503.76   876.16       400.        66. 4.538E+03   52.19   0.608  -      s 
  3750.76   937.90       332.        34. 2.488E+03   79.64   0.436  -      sc
  4284.91  1071.41       226.        38. 3.015E+03   61.01   0.571  -      s 
  4340.51  1085.31       224.        68. 5.498E+03   35.74   1.000  -      s 
  4393.86  1098.64       186.        14. 1.143E+03  140.33   0.472  -      sc

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.86    46.57     13300.     51041.    14.178     0.65   1.116 
 AM-241    237.82    59.57     11784.     54776.    15.216     0.62   1.111 
 CD-109    351.87    88.09      5995.     26880.     7.467     0.87   1.137 
 CO-57     487.85   122.10      3767.      5522.     1.534     2.86   1.155 
 Ce-139    662.09   165.67      1864.       814.     0.226    10.74   1.299 
 Hg-203   1120.44   280.29      2362.       -52.    -0.014   133.84   1.296s
 SN-113   1565.85   391.67      1962.       266.     0.074    24.38   1.393 
 CS-137   2645.72   661.66      1258.     23324.     6.479     0.76   1.614 
 Y-898    3592.12   898.25      1148.       346.     0.096    23.61   1.524s
 Co-1173  4692.30  1173.23       840.     20836.     5.788     0.81   2.049 
 Co-1332  5329.58  1332.49       131.     18966.     5.268     0.75   2.109 
 Y-1836   7344.43  1835.90        14.       150.     0.042    10.23   1.719s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120371.An1           
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.3971E+04                                      8.15E+03             
                            46.54 1.397E+04  (  1.478E+02 6.46E-01 4.25E+00 G  
 
AM-241       1.1694E+03                                      1.58E+05             
                            59.54 1.169E+03  (  1.086E+01 6.16E-01 3.57E+01 G  
 
CD-109       1.5657E+04                                      4.63E+02             
                            88.03 1.566E+04  (  2.117E+02 8.71E-01 3.61E+00 G  
 
CO-57        3.3118E+02                                      2.72E+02             
                           122.06 3.312E+02  (  1.731E+01 2.86E+00 8.56E+01 G  
 
Ce-139       5.4173E+02                                      1.38E+02             
                           165.85 5.417E+02  (  1.357E+02 1.07E+01 7.99E+01 G  
 
Hg-203      -5.2429E-01                                      4.66E+01             
                           279.17-5.243E-01 ?(  2.327E+00 1.34E+02 8.15E+01 G  
 
SN-113       9.5260E+02                                      1.15E+02             
                           391.69 9.526E+02 ?(  7.503E+02 2.44E+01 6.40E+01 G  
 
CS-137       4.4452E+02                                      1.10E+04             
                           661.66 4.445E+02  (  3.202E+00 7.63E-01 8.52E+01 G  
 
Y-898        2.4057E+03                                      1.07E+02             
                           898.02 2.406E+03 @(  1.118E+03 2.36E+01 9.37E+01 G  
 
Co-1173      6.8772E+02                                      1.93E+03             
                          1173.24 6.877E+02  (  4.547E+00 8.09E-01 9.99E+01 G  
 
Co-1332      6.9256E+02                                      1.93E+03             
                          1332.50 6.926E+02  (  2.044E+00 7.49E-01 1.00E+02 G  
 
Y-1836       1.7452E+03                                      1.07E+02             
                          1836.01 1.745E+03  (  2.388E+02 1.02E+01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�

      ORTEC g v - i (3263) Env32  G53W4.25  6/14/2012 1:20:45 PM    Page  5
 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120371.An1           
                                                                                 
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the

Page 4

Page 1854 of 1906



9_TunaCan_20120371
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 Hg-203     280.29      2362.       -52.    -0.014   133.84   0.000E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.2947E+04    1.3971E+04    6.459E-01%                1.48E+02
 AM-241       1.1648E+03    1.1694E+03    6.156E-01%                1.09E+01
 CD-109       4.0954E+03    1.5657E+04    8.713E-01%                2.12E+02
 CO-57        3.3792E+01    3.3118E+02    2.862E+00%                1.73E+01
 Ce-139       5.9752E+00    5.4173E+02    1.074E+01%                1.36E+02
 Hg-203 #A   -5.2429E-01 >12 Halflives   1.3384E+02%   2.3272E+00
 SN-113 #     4.3447E+00    9.5260E+02    2.438E+01%                7.50E+02
 CS-137       4.2011E+02    4.4452E+02    7.635E-01%                3.20E+00
 Y-898  #     7.1422E+00    2.4057E+03    2.361E+01%                1.12E+03
 Co-1173      4.9827E+02    6.8772E+02    8.087E-01%                4.55E+00
 Co-1332      5.0178E+02    6.9256E+02    7.487E-01%                2.04E+00
 Y-1836       5.1813E+00    1.7452E+03    1.023E+01%                2.39E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  379.7 to  1999.7 keV)     1.968E+04  Bq/Sample     
 Total Decayed Activity (  379.7 to  1999.7 keV) 3.8598309E+04  Bq/Sample 
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 2_20190607014_BGLong                                                       
Description: Background Long PBC Count
   Acquired: 6/7/2019 6:36:36 PM
   Detector: Detector # 2
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.69      1.21      1.37      1.64      2.00      2.16    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Joey Sausto         Reviewer: 

                                 (Page 1 of 8)
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 2:41:23 PMPage  1
 TestAmerica Inc                 Spectrum name: 2_20190607014_BGLong.An1         
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det2\2_20190607014_BGLong.An1

 Acquisition information
        Start time:                 6/7/2019 6:36:36 PM
        Live time:              72000
        Real time:              72234
        Dead time:                  0.32 %
        Detector ID:                    2

 Detector system                                                
      Ge 2 SN/164                                                     
                                                                      

 Calibration
        Filename:                   2_QC.Clb
      2_SourceCheck_B                                                 
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 1:54:10 PM
             Zero offset:           0.101 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -4.975E-09 keV/channel^2

        Efficiency Calibration
             Created:               11/2/2018 12:44:12 PM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  2000.01keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3

                                 (Page 2 of 8)
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   14 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1591

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    39.57     1144.   7.11   0.90  4.022E-02
    46.48     1293.   5.66   0.80  5.584E-02    46.54   4.250  7.553E+00 PB210 
    63.19      962.   7.32   0.94  9.365E-02    63.29   3.810  3.741E+00 TH234 
    72.58      273.  16.76   0.85  1.147E-01
    75.03      667.   7.41   0.86  1.203E-01
    84.64      405.  11.08   0.86  1.419E-01
    87.57      205.  19.19   0.87  1.486E-01
    92.58     1328.   4.94   1.12  2.294E-01    92.59   5.584  1.440E+00 TH234 
                                                93.35   5.561  1.367E+00 AC228 
   143.85      178.  24.40   1.51  7.163E-01   143.79  10.960  3.143E-02 U235  
   185.69      643.   8.35   0.91  6.612E-01   185.72  54.000  2.503E-02 U235  
                                               185.99   3.280  4.122E-01 Ra226 
   238.44      184.  24.22   1.04  5.917E-01   238.63  43.300  9.979E-03 PB212 
   352.10      181.  21.85   0.64  4.420E-01   351.93  37.600  1.515E-02 PB214 
                                               351.93  37.600  1.515E-02 PB214 
   510.75     1550.   6.09   2.28  2.329E-01   511.86  20.000  4.650E-01 RH106 
   583.08      174.  20.10   0.76  1.376E-01   583.02  84.500  2.083E-02 TL208 
   609.30      152.  24.78   2.07  1.031E-01   609.31  46.090  4.459E-02 BI214 
                                               610.30   5.750  3.620E-01 RU103 
  1461.26      120.  18.05   2.46  1.404E-02  1460.83  10.670  1.114E+00 K40   
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 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   157.86    39.57      1932.      1144. 2.844E+04    7.11   0.904  -        
   289.88    72.56       912.       273. 2.381E+03   16.76   0.854  -      sD
   299.67    75.01       886.       667. 5.542E+03    7.41   0.856  -       D
   338.13    84.60       805.       405. 2.855E+03   11.08   0.864  -      sD
   349.86    87.53       674.       205. 1.382E+03   19.19   0.866  -      sD
  2042.44   510.75       724.      1550. 6.654E+03    6.09   2.283  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.52    46.48      1060.      1293.     0.018     5.66   0.798s
 TH-234    252.46    63.22      1005.       938.     0.013     7.25   0.939s
 TH-234    369.89    92.58       852.      1328.     0.018     4.94   1.118s
 U-235     574.96   143.85       537.       178.     0.002    24.40   1.510s
 U-235     742.41   185.72       611.       610.     0.008     6.52   0.908D
 PB-212    953.27   238.44       515.       184.     0.003    24.22   1.035 
 PB-214   1407.86   352.10       379.       181.     0.003    21.85   0.639s
 TL-208   2331.76   583.08       218.       174.     0.002    20.10   0.757s
 BI-214   2436.65   609.30       284.       152.     0.002    24.78   2.067s
 K-40     5844.67  1461.26        57.       120.     0.002    18.05   2.464s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.1138E+00                                      4.66E+11             
                          1460.83 1.114E+00  (  3.507E-01 1.81E+01 1.07E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-208   N   2.0829E-02                                      6.98E+02             
                           583.02 2.083E-02 @(  8.546E-03 2.01E+01 8.45E+01 G  
                           277.28 0.000E+00 %   2.529E-02 1.76E+02 6.31E+00 G  
                           860.56 0.000E+00 %   1.601E-01 1.31E+02 1.24E+01 G  
 
PB-210   N   7.5528E+00                                      8.14E+03             
                            46.54 7.553E+00 @(  9.017E-01 5.66E+00 4.25E+00 G  
 
PB-212   N   9.9786E-03                                      6.98E+02             
                           238.63 9.979E-03  (  5.882E-03 2.42E+01 4.33E+01 G  
                           300.03 0.000E+00 &   5.036E-02 1.00E+03 3.28E+00 GA 
 
PB-214   N   1.5148E-02                                      5.84E+05             
                           351.93 1.515E-02  (  7.802E-03 2.18E+01 3.76E+01 G  
 
BI-214   N   4.4589E-02                                      5.84E+05             
                           609.31 4.459E-02  (  2.373E-02 2.48E+01 4.61E+01 G  
                          1120.29 0.000E+00 %   1.591E-01 5.09E+01 1.51E+01 G  
                          1764.49 0.000E+00 %   2.355E-01 3.44E+01 1.54E+01 G  
 
TH-234   N   3.6442E+00                                      1.63E+12             
                            63.29 3.644E+00 @(  5.848E-01 7.25E+00 3.81E+00 G  
                            92.59 1.440E+00 -   1.504E-01 4.94E+00 5.58E+00 G  
 
U-235    N   3.1426E-02                                      2.57E+11             
                           185.72 2.373E-02 }   4.585E-03 6.52E+00 5.40E+01 GA 
                           143.79 3.143E-02 *(  1.959E-02 2.44E+01 1.10E+01 G  
                           205.33 0.000E+00 %   2.970E-02 4.95E+01 5.01E+00 G  
                           163.38 0.000E+00 %   2.838E-02 3.37E+01 5.08E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
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   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    2.0979E-02
 NA-22   <    3.4204E-02
 K-40         1.1138E+00   1.8053E+01%               3.507E-01
 Sc-46   <    1.7601E-02
 CR-51   <    1.6743E-02
 MN-54   <    1.8842E-02
 FE-59   <    3.4410E-02
 Co-56   <    1.8749E-02
 CO-57   <    2.6799E-03
 CO-58   <    1.6352E-02
 CO-60   <    2.8641E-02
 ZN-65   <    7.2760E-02
 NB-94   <    2.0258E-02
 ZR-95   <    3.5171E-02
 NB-95   <    1.6219E-02
 RU-103  <    2.9180E-03
 RH-106  <    7.3891E-02
 AG-108M <    2.2111E-03
 AG-110M <    2.7239E-02
 SN-113  <    2.9331E-03
 SB-124  <    6.9602E-03
 SB-125  <    6.7362E-03
 I-131   <    2.0304E-03
 BA-133  <    3.3955E-03
 CS-134  <    5.3634E-03
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 CS-137  <    2.3744E-02
 CE-139  <    1.7600E-03
 Ba-140  <    1.1993E-02
 La-140  <    2.9146E-02
 CE-141  <    3.2099E-03
 CE-144  <    1.8503E-02
 PM-144  <    2.1888E-02
 EU-152  <    9.6678E-03
 EU-154  <    1.3360E-01
 EU-155  <    1.0891E-02
 HF-181  <    3.0152E-03
 Ta-182  <    7.9417E-02
 Hg-203  <    1.9781E-03
 TL-208 #     2.0829E-02   2.0103E+01%               8.546E-03
 pm-146  <    5.0652E-02
 y-88    <    1.9531E-02
 PB-210 #     7.5528E+00   5.6583E+00%               9.017E-01
 PB-212       9.9786E-03   2.4223E+01%               5.882E-03
 PB-214 #     1.5148E-02   2.1849E+01%               7.802E-03
 BI-207  <    8.6713E-03
 BI-212  <    2.2572E-01
 BI-214       4.4589E-02   2.4782E+01%               2.373E-02
 BI-210M <    3.1805E-03
 RA-224  <    4.9929E-02
 AC-228  <    7.6204E-02
 TH-227  <    9.0433E-03
 TH-229  <    3.3472E-02
 TH-234 #     3.6442E+00   7.2520E+00%               5.848E-01
 PA-231  <    1.1086E-01
 PA-233  <    4.6368E-03
 PA-234  <    1.1034E-02
 PA-234M <    2.5333E+00
 U-235        3.1426E-02   2.4400E+01%               1.959E-02
 AM-241  <    3.9855E-02
 Np-237  <    9.2636E-02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.0 keV)     1.243E+01  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 5_20190607003_BGLong                                                       
Description: Background Long PBC Count
   Acquired: 6/7/2019 6:36:51 PM
   Detector: Detector # 5
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.45      1.30      1.35      1.43      1.55      1.60    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Joey Sausto         Reviewer: Joey Sausto
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 TestAmerica Inc                 Spectrum name: 5_20190607003_BGLong.An1         
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_20190607003_BGLong.An1

 Acquisition information
        Start time:                 6/7/2019 6:36:51 PM
        Live time:              72000
        Real time:              72828
        Dead time:                  1.14 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_QC.Clb
      Ge5_QC                                                          
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               1/6/2011 8:03:22 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   13 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.0355

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.55      644.   8.99   0.86  5.678E-02    46.54   4.250  3.705E+00 PB210 
    59.50      174.  23.93   0.70  7.415E-02    59.54  35.900  9.072E-02 AM241 
    63.29      633.   7.02   0.79  7.923E-02    63.29   3.810  2.912E+00 TH234 
    74.83      171.  23.85   0.85  9.473E-02
    92.54      824.   7.14   1.07  1.129E-01    92.59   5.584  1.814E+00 TH234 
                                                93.35   5.561  1.821E+00 AC228 
   185.66      455.  11.88   0.91  9.609E-02   185.72  54.000  1.218E-01 U235  
                                               185.99   3.280  2.006E+00 Ra226 
   238.60      200.  20.86   1.34  8.324E-02   238.63  43.300  7.727E-02 PB212 
   583.22      108.  28.02   1.97  3.370E-02   583.02  84.500  5.260E-02 TL208 
   609.35      201.  18.75   2.18  3.199E-02   609.31  46.090  1.890E-01 BI214 
                                               610.30   5.750  1.518E+00 RU103 
   661.77      170.  21.70   1.24  2.860E-02   661.66  85.210  9.668E-02 CS137 
  1460.82      132.  16.80   2.12  1.300E-02  1460.83  10.670  1.322E+00 K40   
  1764.06       76.  22.25   1.97  1.105E-02  1764.49  15.400  6.202E-01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.97    74.83       524.       171. 1.802E+03   23.85   0.855  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
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------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.75    46.55       706.       644.     0.009     8.99   0.864s
 AM-241    237.57    59.50       520.       174.     0.002    23.93   0.695s
 TH-234    252.75    63.29       448.       633.     0.009     7.02   0.793 
 TH-234    369.83    92.54       717.       824.     0.011     7.14   1.073s
 Ra-226    742.62   185.66       643.       455.     0.006    11.88   0.909s
 PB-212    954.52   238.60       442.       200.     0.003    20.86   1.342s
 TL-208   2333.54   583.22       193.       108.     0.001    28.02   1.967s
 BI-214   2438.09   609.35       260.       201.     0.003    18.75   2.179s
 CS-137   2647.79   661.77       245.       170.     0.002    21.70   1.239 
 K-40     5842.71  1460.82        60.       132.     0.002    16.80   2.125 
 BI-214   7054.33  1764.06        30.        76.     0.001    22.25   1.975 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.3219E+00                                      4.66E+11             
                          1460.83 1.322E+00  (  3.886E-01 1.68E+01 1.07E+01 G  
 
CS-137   I   9.6683E-02                                      1.10E+04             
                           661.66 9.668E-02  (  4.314E-02 2.17E+01 8.52E+01 G  
 
TL-208   N   5.2600E-02                                      6.98E+02             
                           583.02 5.260E-02  (  3.291E-02 2.80E+01 8.45E+01 G  
                           277.28 0.000E+00 %   1.649E-01 3.45E+01 6.31E+00 G  
                           860.56 0.000E+00 %   2.178E-01 1.00E+03 1.24E+01 G  
 
PB-210   N   3.7053E+00                                      8.14E+03             
                            46.54 3.705E+00 *(  7.283E-01 8.99E+00 4.25E+00 G  
 
PB-212   N   7.7269E-02                                      6.98E+02             
                           238.63 7.727E-02  (  3.882E-02 2.09E+01 4.33E+01 G  
                           300.03 0.000E+00 %   3.554E-01 1.20E+02 3.28E+00 GA 
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-214   N   1.8901E-01                                      5.84E+05             
                           609.31 1.890E-01  (  7.337E-02 1.87E+01 4.61E+01 G  
                          1120.29 0.000E+00 &   2.143E-01 5.32E+01 1.51E+01 G  
                          1764.49 6.202E-01 +   2.304E-01 2.23E+01 1.54E+01 G  
 
TH-234   N   2.9123E+00                                      1.63E+12             
                            63.29 2.912E+00  (  4.663E-01 7.02E+00 3.81E+00 G  
                            92.59 1.814E+00 -   2.809E-01 7.14E+00 5.58E+00 G  
 
Ra-226       2.0060E+00                                      5.84E+05             
                           185.99 2.006E+00 @(  5.332E-01 1.19E+01 3.28E+00 G  
 
AM-241   T   9.0725E-02                                      1.58E+05             
                            59.54 9.072E-02 @(  5.682E-02 2.39E+01 3.59E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.4673E-01
 NA-22   <    3.0622E-02
 K-40         1.3219E+00   1.6804E+01%               3.886E-01
 Sc-46   <    2.6775E-02
 CR-51   <    1.2772E-01
 MN-54   <    2.3733E-02
 FE-59   <    5.6646E-02
 Co-56   <    2.7853E-02
 CO-57   <    7.9798E-03
 CO-58   <    2.2156E-02
 CO-60   <    2.6378E-02
 ZN-65   <    7.1878E-02
 NB-94   <    2.2588E-02
 ZR-95   <    4.1336E-02
 NB-95   <    3.3164E-02
 RU-103  <    1.7105E-02
 RH-106  <    2.1788E-01
 AG-108M <    1.6098E-02
 AG-110M <    5.1231E-02
 SN-113  <    2.4551E-02
 SB-124  <    2.2571E-02
 SB-125  <    5.3721E-02
 I-131   <    1.6822E-02
 BA-133  <    3.0439E-02
 CS-134  <    3.0591E-02
 CS-137       9.6683E-02   2.1699E+01%               4.314E-02
 CE-139  <    1.2009E-02
 Ba-140  <    8.0817E-02
 La-140  <    2.7949E-02
 CE-141  <    2.1540E-02
 CE-144  <    1.1510E-01
 PM-144  <    2.5837E-02
 EU-152  <    4.7780E-02
 EU-154  <    3.1361E-01
 EU-155  <    3.9185E-02
 HF-181  <    1.8941E-02

                                 (Page 6 of 7)

Page 1886 of 1906



      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 2:51:27 PMPage  6
 TestAmerica Inc                 Spectrum name: 5_20190607003_BGLong.An1         
                                                                                 
 Ta-182  <    1.4188E-01
 Hg-203  <    2.2605E-02
 TL-208 #     5.2600E-02   2.8016E+01%               3.291E-02
 pm-146  <    5.9847E-02
 y-88    <    2.9273E-02
 PB-210 #     3.7053E+00   8.9916E+00%               7.283E-01
 PB-212       7.7269E-02   2.0860E+01%               3.882E-02
 PB-214  <    3.7459E-02
 BI-207  <    3.4524E-02
 BI-212  <    1.8486E-01
 BI-214       1.8901E-01   1.8749E+01%               7.337E-02
 BI-210M <    2.1785E-02
 RA-224  <    2.8387E-01
 AC-228  <    9.5681E-02
 TH-227  <    1.0083E-01
 TH-229  <    2.2246E-01
 TH-234       2.9123E+00   7.0242E+00%               4.663E-01
 PA-231  <    2.9507E-01
 PA-233  <    3.5255E-02
 PA-234  <    5.6592E-02
 PA-234M <    3.5107E+00
 Ra-226 #     2.0060E+00   1.1881E+01%               5.332E-01
 U-235   <    7.8997E-02
 AM-241 #     9.0725E-02   2.3932E+01%               5.682E-02
 Np-237  <    9.8504E-02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.8 keV)     1.045E+01  DPS           
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                                    Background Check

   Spectrum: 8_20190607016_BGLong                                                       
Description: Background Long PBC Count
   Acquired: 6/7/2019 6:40:17 PM
   Detector: Detector # 8
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.56      1.39      1.45      1.59      1.68      1.74    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Joey Sausto         Reviewer: Joey Sausto
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 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det8\8_20190607016_BGLong.An1

 Acquisition information
        Start time:                 6/7/2019 6:40:17 PM
        Live time:              72000
        Real time:              73795
        Dead time:                  2.43 %
        Detector ID:                    8

 Detector system                                                
      Ge 8 SN/174                                                     
                                                                      

 Calibration
        Filename:                   8_QC.Clb
      Ge8_QC                                                          
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:34:41 AM
             Zero offset:           0.052 keV
             Gain:                  0.250 keV/channel
             Quadratic:             5.282E-10 keV/channel^2

        Efficiency Calibration
             Created:               1/6/2011 8:07:20 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.55keV )
        Stop channel:            8000 (  1999.97keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 3:10:52 PMPage  2
 TestAmerica Inc                 Spectrum name: 8_20190607016_BGLong.An1         
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   19 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.0838

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    59.58      449.   9.90   1.02  8.697E-02    59.54  35.900  2.000E-01 AM241 
    63.30     1066.   4.58   1.03  9.246E-02    63.29   3.810  4.202E+00 TH234 
    84.17      166.  29.95   0.91  1.232E-01
    92.60     1989.   4.36   1.11  1.295E-01    92.59   5.584  3.820E+00 TH234 
                                                93.35   5.561  3.833E+00 AC228 
   144.08      230.  22.06   1.01  1.247E-01   143.79  10.960  2.336E-01 U235  
   163.34      168.  28.89   1.13  1.171E-01   163.38   5.080  3.921E-01 U235  
                                               162.66   6.220  3.195E-01 Ba140 
   185.76     1093.   5.73   1.00  1.108E-01   185.72  54.000  2.538E-01 U235  
                                               185.99   3.280  4.181E+00 Ra226 
   198.28      216.  21.93   1.67  1.074E-01
   238.73      332.  12.99   1.04  9.636E-02   238.63  43.300  1.106E-01 PB212 
   511.10     1568.   4.77   2.45  4.529E-02   511.86  20.000  2.407E+00 RH106 
   569.76       87.  27.89   2.23  4.064E-02   569.70  97.740  3.030E-02 BI207 
                                               569.32  15.380  1.924E-01 CS134 
                                               569.47   8.200  3.610E-01 PA234 
   583.41      156.  22.98   1.44  3.958E-02   583.02  84.500  6.478E-02 TL208 
   596.79       95.  28.68   0.50  3.849E-02
   609.46      151.  26.46   0.84  3.750E-02   609.31  46.090  1.214E-01 BI214 
   661.83      253.  14.18   1.30  3.333E-02   661.66  85.210  1.238E-01 CS137 
  1001.23      142.  24.83   1.64  2.157E-02  1001.00   0.837  1.089E+01 PA234M
                                              1001.00   0.837  1.089E+01 PA234M
  1120.94       79.  29.33   0.49  1.933E-02  1120.29  15.100  3.774E-01 BI214 
                                              1120.55  99.987  5.702E-02 Sc46  
  1173.05      136.  22.00   2.74  1.834E-02  1173.24  99.900  1.029E-01 CO60  
  1332.35      121.  17.30   2.36  1.637E-02  1332.50  99.980  1.027E-01 CO60  
  1460.68      133.  19.17   2.06  1.543E-02  1460.83  10.670  1.124E+00 K40   
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 3:10:52 PMPage  3
 TestAmerica Inc                 Spectrum name: 8_20190607016_BGLong.An1         
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   336.51    84.17       728.       166. 1.347E+03   29.95   0.911  -      s 
   792.97   198.28       555.       216. 2.015E+03   21.93   1.668  -      s 
  2044.31   511.10       484.      1568. 3.462E+04    4.77   2.455  -      s 
  2387.10   596.79       185.        95. 2.468E+03   28.68   0.503  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 AM-241    237.95    59.54       764.       450.     0.006     9.88   1.022D
 TH-234    252.96    63.29       657.      1066.     0.015     4.58   1.025D
 TH-234    370.20    92.60      1188.      1989.     0.028     4.36   1.111 
 U-235     576.13   144.08       670.       230.     0.003    22.06   1.007s
 U-235     653.19   163.34       625.       168.     0.002    28.89   1.132 
 U-235     742.71   185.72       681.      1083.     0.015     4.20   1.001D
 PB-212    954.78   238.73       460.       332.     0.005    12.99   1.035 
 BI-207   2278.97   569.76       149.        87.     0.001    27.89   2.227s
 TL-208   2333.54   583.41       242.       156.     0.002    22.98   1.440 
 BI-214   2437.75   609.46       299.       151.     0.002    26.46   0.841s
 CS-137   2647.25   661.83       215.       253.     0.004    14.18   1.299s
 PA-234M  4004.90  1001.23       164.       142.     0.002    24.83   1.639 
 BI-214   4483.78  1120.94        87.        79.     0.001    29.33   0.489s
 CO-60    4692.21  1173.05       113.       136.     0.002    22.00   2.737s
 CO-60    5329.46  1332.35        56.       121.     0.002    17.30   2.362s
 K-40     5842.78  1460.68        76.       133.     0.002    19.17   2.062 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 3:10:52 PMPage  4
 TestAmerica Inc                 Spectrum name: 8_20190607016_BGLong.An1         
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.1236E+00                                      4.66E+11             
                          1460.83 1.124E+00  (  3.653E-01 1.92E+01 1.07E+01 G  
 
CO-60    F   1.0276E-01                                      1.93E+03             
                          1332.50 1.027E-01 @(  3.189E-02 1.73E+01 1.00E+02 G  
                          1173.24 1.029E-01 *(  3.967E-02 2.20E+01 9.99E+01 G  
 
CS-137   I   1.2385E-01                                      1.10E+04             
                           661.66 1.238E-01  (  3.470E-02 1.42E+01 8.52E+01 G  
 
TL-208   N   6.4778E-02                                      6.98E+02             
                           583.02 6.478E-02  (  3.123E-02 2.30E+01 8.45E+01 G  
                           277.28 0.000E+00 %   1.528E-01 4.95E+01 6.31E+00 G  
                           860.56 0.000E+00 %   1.593E-01 3.83E+01 1.24E+01 G  
 
PB-212   N   1.1059E-01                                      6.98E+02             
                           238.63 1.106E-01  (  3.415E-02 1.30E+01 4.33E+01 G  
                           300.03 0.000E+00 &   3.091E-01 4.57E+01 3.28E+00 GA 
 
BI-207   C   3.0304E-02                                      1.18E+04             
                           569.70 3.030E-02  (  2.086E-02 2.79E+01 9.77E+01 G  
                          1063.66 0.000E+00 %   3.105E-02 6.67E+01 7.45E+01 G  
 
BI-214   N   1.2135E-01                                      5.84E+05             
                           609.31 1.214E-01  (  6.694E-02 2.65E+01 4.61E+01 G  
                          1120.29 3.774E-01 +   2.193E-01 2.93E+01 1.51E+01 G  
                          1764.49 0.000E+00 %   2.057E-01 1.40E+02 1.54E+01 G  
 
TH-234   N   4.2024E+00                                      1.63E+12             
                            63.29 4.202E+00  (  4.818E-01 4.58E+00 3.81E+00 G  
                            92.59 3.820E+00 -   3.137E-01 4.36E+00 5.58E+00 G  
 
PA-234M  N   1.0895E+01                                      1.63E+12             
                          1001.00 1.089E+01 $(  4.802E+00 2.48E+01 8.37E-01 G  
 
U-235    N   2.8381E-01                                      2.57E+11             
                           185.72 2.515E-01 }   2.886E-02 4.20E+00 5.40E+01 GA 
                           143.79 2.336E-01  (  1.253E-01 2.21E+01 1.10E+01 G  
                           205.33 0.000E+00 %   1.836E-01 3.42E+01 5.01E+00 G  
                           163.38 3.921E-01  (  2.782E-01 2.89E+01 5.08E+00 G  
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 3:10:52 PMPage  5
 TestAmerica Inc                 Spectrum name: 8_20190607016_BGLong.An1         
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AM-241   T   2.0032E-01                                      1.58E+05             
                            59.54 2.003E-01  (  5.853E-02 9.88E+00 3.59E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    8.6556E-02
 NA-22   <    2.5566E-02
 K-40         1.1236E+00   1.9165E+01%               3.653E-01
 Sc-46   <    1.9388E-02
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 3:10:52 PMPage  6
 TestAmerica Inc                 Spectrum name: 8_20190607016_BGLong.An1         
                                                                                 
 CR-51   <    1.0349E-01
 MN-54   <    2.1986E-02
 FE-59   <    4.9463E-02
 Co-56   <    2.0949E-02
 CO-57   <    1.6453E-02
 CO-58   <    1.8958E-02
 CO-60  #     1.0276E-01   1.3996E+01%               3.189E-02
 ZN-65   <    6.4189E-02
 NB-94   <    2.1276E-02
 ZR-95   <    3.4150E-02
 NB-95   <    1.4335E-02
 RU-103  <    1.7045E-02
 RH-106  <    2.6295E-01
 AG-108M <    1.7543E-02
 AG-110M <    2.7740E-02
 SN-113  <    2.5007E-02
 SB-124  <    2.4252E-02
 SB-125  <    5.3128E-02
 I-131   <    1.7201E-02
 BA-133  <    1.4084E-02
 CS-134  <    2.7110E-02
 CS-137 #     1.2385E-01   1.4182E+01%               3.470E-02
 CE-139  <    1.7197E-02
 Ba-140  <    6.4360E-02
 La-140  <    2.8489E-02
 CE-141  <    2.5652E-02
 CE-144  <    5.2081E-02
 PM-144  <    2.1486E-02
 EU-152  <    3.9527E-02
 EU-154  <    1.7663E-01
 EU-155  <    3.8049E-02
 HF-181  <    2.3894E-02
 Ta-182  <    9.3062E-02
 Hg-203  <    1.1621E-02
 TL-208       6.4778E-02   2.2982E+01%               3.123E-02
 pm-146  <    5.3493E-02
 y-88    <    2.3919E-02
 PB-210  <    3.9917E-01
 PB-212       1.1059E-01   1.2993E+01%               3.415E-02
 PB-214  <    5.7517E-02
 BI-207       3.0304E-02   2.7895E+01%               2.086E-02
 BI-212  <    3.8666E-01
 BI-214       1.2135E-01   2.6458E+01%               6.694E-02
 BI-210M <    1.8260E-02
 RA-224  <    3.8807E-01
 AC-228  <    1.1210E-01
 TH-227  <    1.0878E-01
 TH-229  <    2.0210E-01
 TH-234       4.2024E+00   4.5783E+00%               4.818E-01
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 3:10:52 PMPage  7
 TestAmerica Inc                 Spectrum name: 8_20190607016_BGLong.An1         
                                                                                 
 PA-231  <    4.1185E-01
 PA-233  <    2.9033E-02
 PA-234  <    4.4585E-02
 PA-234M#     1.0895E+01   2.4829E+01%               4.802E+00
 U-235        2.8381E-01   1.8175E+01%               1.253E-01
 AM-241       2.0032E-01   9.8810E+00%               5.853E-02
 Np-237  <    1.0817E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.5 to  2000.0 keV)     1.726E+01  DPS           

                                 (Page 8 of 8)

Page 1895 of 1906



                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 9_20190607016_BGLong                                                       
Description: Background Long PBC Count
   Acquired: 6/7/2019 6:37:20 PM
   Detector: Detector # 9
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.89      1.53      1.65      1.81      2.14      2.26    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Joey Sausto         Reviewer: Joey Sausto

                                 (Page 1 of 1)

Page 1896 of 1906



                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 9_20190607016_BGLong                                                       
Description: Background Long PBC Count
   Acquired: 6/7/2019 6:37:20 PM
   Detector: Detector # 9
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.89      1.53      1.65      1.81      2.14      2.26    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Joey Sausto         Reviewer: Joey Sausto
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 12_20190607016_BGLong                                                      
Description: Background Long PBC Count
   Acquired: 6/7/2019 6:41:09 PM
   Detector: Detector #12
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.89      1.93      1.99      2.07      2.10    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Joey Sausto         Reviewer: Joey Sausto
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Gamma Spectroscopy Run Log

GV2Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

03/21/18  11:08 ZZZZZ
Batch

Analysis

365000

Count

ZZZZZ03/21/18  11:29 365000
JLWIC 160-365000/303/22/18  02:01 365000
JLWICV 160-365000/405/04/18  10:31 365000
JLWICB 160-431327/106/07/19  18:36 431327
KLSCCV 160-432238/106/20/19  00:04 432238
KLSCCV 160-432238/206/20/19  00:25 432238
KLSCCB 160-432238/306/20/19  00:58 432238
KLS160-34268-3 AB02-MB01-05 (8.5-10.0)06/20/19  07:05 432238 901.143026630
KLS160-34268-7 AB02-MB02-04 (7.0-8.5)06/20/19  08:27 432238 901.143026630
KLS160-34268-11 AB02-MB03-0206/20/19  09:12 432238 901.143026630
KLS160-34268-17 AB02-MB04-06 (10-11.5)06/20/19  10:17 432238 901.143026630

ZZZZZ06/20/19  12:18 43223830
ZZZZZ06/20/19  12:53 43223830
ZZZZZ06/20/19  13:42 43223830
ZZZZZ06/20/19  14:15 43223830
ZZZZZ06/20/19  14:53 43223830
ZZZZZ06/20/19  15:38 43223830
ZZZZZ06/20/19  19:40 43223830

GV5Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

03/26/12  15:05 JLWIC 160-12297/1
Batch

Analysis

12297

Count

JLWICV 160-12297/203/27/12  10:12 12297
JLWICB 160-431324/106/07/19  18:36 431324

CCV 160-432236/106/20/19  00:05 432236
KLSCCV 160-432236/206/20/19  00:27 432236
KLSCCB 160-432236/306/20/19  00:54 432236
KLS160-34268-1 AB02-MB01-03 (7.0-8.5)06/20/19  07:06 432236 901.143026630
KLS160-34268-6 AB02-MB02-03 (5.5-7.0)06/20/19  08:24 432236 901.143026630
KLS160-34268-10 AB02-MB03-0106/20/19  09:12 432236 901.143026630

ZZZZZ06/20/19  10:15 43223630
KLS160-34268-20 DUP-706/20/19  10:59 432236 901.143026630

ZZZZZ06/20/19  11:39 43223660
ZZZZZ06/20/19  12:51 43223630
ZZZZZ06/20/19  13:40 43223630
ZZZZZ06/20/19  14:14 43223630
ZZZZZ06/20/19  14:52 43223630
ZZZZZ06/20/19  15:38 43223630

GV8Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

03/27/12  10:58 JLWIC 160-12311/1
Batch

Analysis

12311

Count

JLWICV 160-12311/203/29/12  01:58 12311
JLWICB 160-431326/106/07/19  18:40 431326

CCV 160-432235/106/20/19  00:03 432235
KLSCCV 160-432235/206/20/19  00:26 432235
KLSCCB 160-432235/306/20/19  00:58 432235
KLS160-34268-2 AB02-MB01-04 (2.0-4.0)06/20/19  07:05 432235 901.143026630
KLS160-34268-5 AB02-MB02-0206/20/19  08:22 432235 901.143026630
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Gamma Spectroscopy Run Log

GV8 (Continued)Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

3006/20/19  09:09 KLS160-34268-9 AB02-MB02-07 
(11.5-13.0)

Batch
Analysis

432235

Count

901.1430266

KLS160-34268-15 AB02-MB04-04 (7.0-8.5)06/20/19  10:14 432235 901.143026630
KLS160-34268-19 DUP-106/20/19  11:00 432235 901.143026630

ZZZZZ06/20/19  11:36 43223560
ZZZZZ06/20/19  12:43 43223530
ZZZZZ06/20/19  13:41 43223530
ZZZZZ06/20/19  14:17 43223530
ZZZZZ06/20/19  14:54 43223530
ZZZZZ06/20/19  19:38 43223530

GV9Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

05/03/12  13:37 JLWIC 160-12326/1
Batch

Analysis

12326

Count

JLWICV 160-12326/206/14/12  10:54 12326
JLWIC 160-366437/103/16/18  17:35 366437

CCB 160-366180/105/17/18  00:07 366180
CCV 160-366180/205/17/18  01:04 366180
CCV 160-366180/305/17/18  01:26 366180
ZZZZZ05/17/18  06:12 36618030
ZZZZZ05/17/18  07:01 36618030
ZZZZZ05/17/18  07:36 36618030
ZZZZZ05/17/18  08:28 36618030
ZZZZZ05/17/18  09:01 36618030

KLSICV 160-366180/905/17/18  09:37 366180
JLWICV 160-366437/205/17/18  09:37 366437

ZZZZZ05/17/18  12:21 36618030

TCCLBB 
160-366210/2-A

05/17/18  13:12 366180

TCCLBA 
160-366210/1-A

05/17/18  13:41 366180

TCCLBC 
160-366210/3-A

05/17/18  14:20 366180

ZZZZZ05/17/18  18:19 366180
ZZZZZ05/17/18  18:34 366180
ZZZZZ05/17/18  18:48 366180
ZZZZZ05/17/18  19:03 366180
ZZZZZ05/17/18  19:23 366180

JLWICB 160-431323/106/07/19  18:37 431323
JLWICB 160-431371/106/07/19  18:37 431371
KLSCCB 160-432232/106/20/19  00:08 432232

CCV 160-432232/206/20/19  00:52 432232
KLSCCV 160-432232/306/20/19  01:12 432232
KLSMB 160-430266/1-A06/20/19  07:04 432232 901.143026630
KLS160-34268-1 DU AB02-MB01-03 (7.0-8.5) 

DU

06/20/19  08:25 432232 901.143026630

KLS160-34268-8 AB02-MB02-05 (8.5-10.0)06/20/19  08:58 432232 901.143026630
KLS160-34268-12 AB02-MB03-03 (7.0-8.5)06/20/19  10:10 432232 901.143026630
KLS160-34268-13 AB02-MB03-04 (2.5-4.0)06/20/19  10:44 432232 901.143026660

ZZZZZ06/20/19  12:08 43223230
ZZZZZ06/20/19  12:42 43223230
ZZZZZ06/20/19  13:36 43223230
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Gamma Spectroscopy Run Log

GV9 (Continued)Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

3006/20/19  14:12 ZZZZZ
Batch

Analysis

432232

Count

ZZZZZ06/20/19  14:49 43223230
ZZZZZ06/20/19  15:36 43223230
ZZZZZ06/20/19  16:37 43223230
ZZZZZ06/20/19  19:21 43223230
ZZZZZ06/20/19  20:46 43223230
ZZZZZ06/20/19  21:59 43223230
ZZZZZ06/20/19  22:35 43223230

GV12Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

04/18/18  13:54 JLWIC 160-364854/1
Batch

Analysis

364854

Count

JLWICV 160-364854/204/24/18  09:26 364854
JLWICB 160-431322/106/07/19  18:41 431322
KLSCCB 160-432231/106/20/19  00:06 432231

CCV 160-432231/206/20/19  01:41 432231
KLSCCV 160-432231/306/20/19  02:01 432231
KLSLCS 160-430266/2-A06/20/19  07:06 432231 901.143026630

ZZZZZ06/20/19  08:15 43223130
KLS160-34268-4 AB02-MB02-0106/20/19  08:56 432231 901.143026630
KLS160-34268-14 AB02-MB04-03 (5.5-7.0)06/20/19  10:12 432231 901.143026630
KLS160-34268-18 AB02-MB05-03 (2.5-5.5)06/20/19  10:48 432231 901.143026630

ZZZZZ06/20/19  12:16 43223130
ZZZZZ06/20/19  12:48 43223130
ZZZZZ06/20/19  13:33 43223130
ZZZZZ06/20/19  14:13 43223130
ZZZZZ06/20/19  14:51 43223130
ZZZZZ06/20/19  15:34 43223130
ZZZZZ06/20/19  19:37 43223130
ZZZZZ06/20/19  22:06 43223130

KLSCCB 160-432353/106/21/19  00:02 432353
CCV 160-432353/206/21/19  02:21 432353

KLSCCV 160-432353/306/21/19  02:42 432353
ZZZZZ06/21/19  03:26 43235330
ZZZZZ06/21/19  06:00 43235330
ZZZZZ06/21/19  06:35 43235330
ZZZZZ06/21/19  07:17 43235330
ZZZZZ06/21/19  08:14 43235330

KLS160-34268-16 AB02-MB04-05 (8.5-10.0)06/21/19  08:47 432353 901.143026630
ZZZZZ06/21/19  09:23 43235330
ZZZZZ06/21/19  10:04 43235330
ZZZZZ06/21/19  10:36 43235360
ZZZZZ06/21/19  11:51 432353
ZZZZZ06/21/19  12:44 432353
ZZZZZ06/21/19  13:18 43235330
ZZZZZ06/21/19  14:35 432353
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Login Sample Receipt Checklist

Client: ARCADIS U.S., Inc. Job Number: 160-34268-1

SDG Number: AB0 RSE VD

Login Number: 34268

Question Answer Comment

Creator: Vania, Ivan H

List Source: Eurofins TestAmerica, St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice. non-rad received on ice

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

N/ASample bottles are completely filled.

N/ASample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

N/AMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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SUMMARY 

This data quality assessment summarizes the review of Sample Delivery Group (SDG) 160-34280-1 for 

samples collected in association with the Cameron Area Mine Sites, A&B No. 2 Abandoned Uranium 

Mines, Cameron Chapter, Navajo Nation, located in Coconino County, Arizona. The review was 

conducted as a Tier IV evaluation and included review of data package completeness. Only analytical 

data as reported by the laboratory were reviewed for this validation. Field documentation was not 

included in this review. Included with this assessment are the validation annotated sample result sheets 

and chain of custody records. Analyses were performed for the samples listed in the table below. 

SDG Sample ID Laboratory ID Matrix 
Sample 

Collection 
Date 

Parent Sample
Analysis 

Metals Radio. Misc.

160-34280-1

AB02-MC01-01 160-34280-1 Soil 5/17/2019  X X 

AB02-MC02-01 160-34280-2 Soil 5/17/2019  X X 

AB02-MC03-01 160-34280-3 Soil 5/17/2019  X X 

AB02-MC04-01 160-34280-4 Soil 5/17/2019  X X 

AB02-MC04-02 160-34280-5 Soil 5/17/2019  X X 

AB02-MC05-01 160-34280-6 Soil 5/17/2019  X X 

AB02-MC06-01 160-34280-7 Soil 5/17/2019  X X 

AB02-MC07-01 160-34280-8 Soil 5/17/2019  X X 

AB02-MC08-01 160-34280-9 Soil 5/17/2019  X X 

AB02-MC09-01 160-34280-10 Soil 5/17/2019  X X 

AB02-MC10-01 160-34280-11 Soil 5/17/2019  X X 

AB02-MD01-01 160-34280-12 Soil 5/16/2019  X X 

AB02-MD02-01 160-34280-13 Soil 5/17/2019 X X 

AB02-MD03-01 160-34280-14 Soil 5/17/2019 X X 

AB02-MD03-02 160-34280-15 Soil 5/17/2019 X X 

AB02-WC01-01 160-34280-16 Soil 5/17/2019 X X 

AB02-WC01-02 160-34280-17 Soil 5/17/2019 X X 

AB02-WC02-01 160-34280-18 Soil 5/17/2019 X X 

DUP-2 160-34280-19 Soil 5/17/2019 AB02-MC01-01 X X 

DUP-3 160-34280-20 Soil 5/17/2019 AB02-MC02-01 X X 

DUP-4 160-34280-21 Soil 5/17/2019 AB02-MC10-01 X X 

AB02-MH02-01 160-34280-22 Soil 5/17/2019 X X 

Notes: 

1. Misc. = miscellaneous 

2. Radio. = radiological 
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ANALYTICAL DATA PACKAGE DOCUMENTATION 

The table below presents the evaluation of the data package completeness. 

Items Reviewed 

Reported 
Performance 
Acceptable 

Not 
Required No Yes No Yes 

1. Sample receipt condition X X 

2. Requested analyses and sample results X X 

3. Master tracking list X X 

4. Methods of analysis X X 

5. Reporting limits (RLs) X X 

6. Sample collection date X X 

7. Laboratory sample received date X X 

8.     Sample preservation verification (as applicable) X X 

9. Sample preparation/extraction/analysis dates X X 

10. Fully executed chain of custody form  X X 

11. Narrative summary of quality assurance (QA) or sample 
problems provided 

X X 

12. Data package completeness and compliance X X 
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INTRODUCTION – INORGANIC ANALYSIS 

Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 

901.1 and USEPA SW-846 Methods 6020B. Data were reviewed in accordance with the method-

specified criteria, Contract Laboratory Program National Functional Guidelines for Inorganic Data Review 

(USEPA 2004b), Multi-Agency Radiological Laboratory Analytical Protocols Manual (USEPA 2004a), and 

the Quality Assurance Project Plan (QAPP), Cameron Area Mine Sites, A&B No. 2 and A&B No. 3 

Abandoned Uranium Mines, Cameron Chapter, Navajo Nation, Coconino County, Arizona (ARCADIS 

2018). 

The data review process is an evaluation of data on a technical basis rather than a determination of 

contract compliance. As such, the standards against which the data are being weighed may differ from 

those specified in the analytical method. It is assumed that the data package represents the best efforts 

of the laboratory and that it was already subjected to adequate and sufficient quality review prior to 

submission. 

During the review process, laboratory data (qualified and unqualified) are verified against the supporting 

documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 

reviewer. Results are qualified with the following codes in accordance with the USEPA National 

Functional Guidelines: 

• Concentration qualifiers: 

U The compound was analyzed for but not detected. The associated value is the compound 

quantitation limit. 

B The compound has been found in the sample as well as its associated blank, its presence in 

the sample may be suspect. 

• Quantitation qualifiers: 

E The reported value is estimated due to the presence of interference. 

N Spiked sample recovery is not within the control limits. 

* Duplicate analysis is not within the control limits. 

• Validation qualifiers: 

J The analyte was positively identified; however, the associated numerical value is an estimated 

concentration only. 

J- The analyte was positively identified; however, the associated numerical value is an estimated 

concentration only, and the result may be biased low. 

J+ The analyte was positively identified; however, the associated numerical value is an estimated 

concentration only, and the result may be biased high. 

Q A reported combined standard uncertainty exceeds the required method uncertainty. 

UJ The analyte was not detected above the reported sample detection limit. However, the reported 

limit is approximate and may or may not represent the actual limit of detection. 

UB Analyte considered non-detect at the listed value due to associated blank contamination. 

R The sample results are rejected; the analyte may or may not be present in the sample. 
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Two facts should be noted by all data users. First, the "R" flag means that the associated value is 

unusable. In other words, due to significant quality control (QC) problems, the analysis is invalid and 

provides no information as to whether the compound is present or not. "R" values should not appear on 

data tables because they cannot be relied upon, even as a last resort. The second fact to keep in mind is 

that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate. Strict 

QC serves to increase confidence in data, but any value potentially contains error. 
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METALS ANALYSES 

1. Holding Times 

The specified holding times for the following methods are presented in the following table. 

Method Matrix Holding Time Preservation 

SW-846 6020B 
Water 180 days from collection to analysis 

Cool to < 6 °C; 
pH < 2 with nitric acid 

Soil 180 days from collection to analysis Cool to < 6 °C 

All samples were analyzed within the specified holding time criteria. 

2. Blank Contamination 

QA blanks (i.e. laboratory method blanks and equipment rinse blanks) are prepared to identify any 

contamination that may have been introduced into the samples during sample preparation or field activity. 

Method blanks measure laboratory contamination. Rinse blanks also measure contamination of samples 

during field operations. 

A blank action level (BAL) of five times the concentration of a detected analyte in an associated blank 

(common laboratory contaminant analytes are calculated at 10 times) is calculated for QA blanks 

containing concentrations greater than the method detection limit (MDL). The BAL is compared to the 

associated sample results to determine the appropriate qualification of the sample results, if needed.  

Target analytes were detected in the associated QA blanks; however, the associated sample results were 

greater than the BAL or were non-detect. Therefore, no qualification of the sample results was required. 

3. Mass Spectrometer Tuning 

The relative standard deviation (RSD) of the absolute signals for all analytes in the tuning solution must be 

less than 5% for each analyte and the instrument mass resolution must be no greater than 0.1 atomic mass 

unit (amu) over the manufacturer's specifications for the range of 6-210 amu.  

Mass spectrometer tuning performance and system resolution performance were acceptable. 

4. Calibration 

Satisfactory instrument calibration is established to provide that the instrument can produce acceptable 

quantitative data. An initial calibration demonstrates that the instrument is capable of acceptable 

performance at the beginning of an experimental sequence. The continuing calibration verifies that the 

instrument’s continuing performance is satisfactory. 

4.1 Initial Calibration 

The initial calibration must exhibit a correlation coefficient greater than 0.995. A technical review of the 

data applies limits to all analytes with no exceptions. 

4.2 Continuing Calibration 

All target analytes associated with the continuing calibration standard must exhibit a percent difference 

(%D) less than the control limit (10%). 

All initial and continuing calibration verification standards were within the control limits. 
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4.3 Reporting limit (RL) Check Standard 

The RL check standard serves to verify the linearity of calibration of the analysis at the reporting limit. The 

RL standard is not required for the analysis of aluminum (Al), barium (Ba), calcium (Ca), iron (Fe), 

magnesium (Mg), sodium (Na), or potassium (K). The RL check standard must exhibit recoveries 

between 70-130% (50-150% for antimony (Sb), lead (Pb), and thallium (Tl)). 

All RL standard recoveries were within the control limits. 

4.4 ICP Interference Check Sample (ICS) 

The ICS verifies the laboratory's interelement and background correction factors.  

All ICS analyses exhibited recoveries within the control limits. 

5.       Matrix Spike/Matrix Spike Duplicate and Laboratory Duplicate Sample Analysis 

MS/MSD and laboratory duplicate sample data are used to assess the precision and accuracy of the 

analytical method. 

5.1 Matrix Spike/Matrix Spike Duplicate Analysis 

All metal analytes must exhibit recoveries within the established acceptance limits of 75% to 125%. The 

relative percent difference (RPD) between the MS and MSD results must be no greater than the 

established acceptance limit of 20%. The MS/MSD control limits do not apply for MS/MSDs performed on 

samples where the analyte’s concentration detected in the parent sample exceeds the MS/MSD spiking 

concentration by a factor of four or greater. Sample results associated with MS/MSD exceedances where 

the parent samples are not site-specific are not qualified. 

Samples DUP-1 and DUP-7 were used in the MS/MSD analyses. All MS/MSD recoveries were within the 

control limits except for those presented in the following table; all RPDs were acceptable. 

SDG Sample Analyte 
MS 

Recovery 
MSD 

Recovery 

160-34280-1 

DUP-2 Vanadium 50% 55% 

DUP-3 

Selenium 79% 73% 

Uranium 35% 41% 

Vanadium 50% 62% 

DUP-4 Vanadium 82% 74% 

The criteria used to evaluate MS/MSD recoveries are presented in the following table. In the case of 

MS/MSD deviations, the sample results are qualified. The qualifications are applied to all sample results 

in the associated SDG. 

Control limit Sample Result Qualification 

MS/MSD percent recovery 30% to 74% 
Non-detect UJ 

Detect J 

MS/MSD percent recovery < 30%  
Non-detect R 

Detect J 

MS/MSD percent recovery > 125% 
Non-detect No Action 

Detect J 
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5.2 Laboratory Duplicate Sample Analysis 

The laboratory duplicate sample relative percent difference (RPD) control limit of 35 percent for soil 

matrices is applied when the parent and duplicate sample concentrations are at least five times the RL. In 

the case where the parent and duplicate sample concentrations are less than five times the RL, a control 

limit of two times the RL for soil matrices is applied to the difference between the results. 

MS/MSD analysis was performed instead of the laboratory duplicate analysis. The MS/MSD recoveries 

exhibited acceptable RPDs. 

6. Laboratory Control Sample Analysis 

The laboratory control sample (LCS) analysis is used to assess the accuracy of the analytical method 

independent of matrix interferences. The analytes associated with the LCS analyses must exhibit 

recoveries between the control limits of 75 and 125 percent for soil matrices. 

All analytes associated with the LCS analyses exhibited recoveries within the control limits. 

7. Field Duplicate Sample Analysis 

The field duplicate sample analysis is used to assess the overall precision of the field sampling 

procedures and analytical method. A control limit of 50 percent for soil matrices is applied to the RPD 

between the parent and field duplicate samples. In the case where the parent and/or duplicate sample 

concentrations are less than or equal to five times the RL, a control limit of two times the RL for soil 

matrices is applied to the difference between the results. 

The field duplicate sample results are summarized in the following table. 

Sample ID / Duplicate ID Compound
Sample 
Result

Duplicate 
Result RPD

AB02-MC01-01 / DUP-2 

Arsenic 12 14 15.4 % 

Molybdenum 1.9 1.4 Acceptable 

Selenium 3.1 2.8 10.2 % 

Uranium 46 62 29.6 % 

Vanadium 66 110 50.0 % 

AB02-MC02-01 / DUP-3 

Arsenic 18 13 32.3 % 

Molybdenum 0.98 0.86 Acceptable 

Selenium 3.9 2.1 60.0 %

Uranium 20 69 110.1 %

Vanadium 85 86 1.2 % 

AB02-MC10-01 / DUP-4 

Arsenic 4.7 3.9 Acceptable 

Molybdenum 0.43 J 0.62 Acceptable 

Selenium 2.1 2.2 Acceptable 

Uranium 6.1 6.0 1.7 % 

Vanadium 44 40 9.5 % 

  Note: J = Estimated (result is < RL) 

The field duplicate samples exhibited acceptable results except the selenium and uranium results for 

AB02-MC02-01 and DUP-3 exhibited RPDs greater than the control limit. Therefore, the selenium and 

uranium results for AB02-MC02-01 and DUP-3 were qualified as estimated. 
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8. Serial Dilution (SD) Analysis 

The serial dilution analysis is used to assess if a significant physical or chemical interference exists due to 

sample matrix. Analytes exhibiting concentrations greater than 50 times the MDL in the undiluted sample 

are evaluated to determine if matrix interference exists. These analytes are required to have less than a 

10 percent difference (%D) between sample results from the undiluted (parent) sample and results 

associated with the same sample analyzed with a five-fold dilution. 

Samples DUP-1 and DUP-7 were used in the serial dilution analyses. All analytes associated with the 

serial dilution analyses exhibited acceptable %Ds except as presented in the following table. 

Sample Analyte 
Undiluted 

Result 
Serial Dilution 

Result 
Serial Dilution 

(%D) 

DUP-2 Vanadium 110 131 21 % 

The criteria used to evaluate the serial dilution are presented in the following table. In the case of a serial 

dilution deviation, the sample results are qualified as documented in the table below. The qualifications 

are applied to all sample results in the associated SDG. 

Control Limit
Sample 
Result 

Qualification 

> UL 
Non-detect UJ 

Detect J 

9. System Performance and Overall Assessment 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in 

this review, the overall data quality is within the guidelines specified in the method. 



DATA REVIEW REPORT  

arcadis.com
\\arcadis-us.com\officedata\Syracuse-NY\Project_Data\Project Chemistry\Data Validation Reports\2019\33501-34000\33765\160-34280-1_DV33765R.docx 10 

DATA VALIDATION CHECKLIST FOR METALS 

Metals: SW-846 6020B Reported
Performance 
Acceptable Not 

RequiredNo Yes No Yes

Inductively Coupled Plasma - Mass Spectrometry (ICP-MS) 

Tier II Validation

Holding Times X X 

RLs (Units) X X 

Blanks 

A. Instrument Blanks X X 

B.  Method Blanks X X 

C.   Equipment and/or Field Blanks X X 

Matrix Spike (MS) Accuracy (%R) X X 

Matrix Spike Duplicate (MSD) %R X X 

MS/MSD Precision (RPD) X X 

Laboratory Control Sample (LCS) %R X X 

Laboratory Control Sample Duplicate (LCSD) %R X X 

LCS/LCSD RPD X X 

Laboratory Duplicate Sample RPD X X 

Field Duplicate Sample RPD X X 

ICP Serial Dilution %D X X 

Moisture Content X X 

Tier III Validation  

Initial Calibration Verification X X 

Continuing Calibration Verification  X X 

RL Standard Recovery X X 

ICP Interference Check X X 

ICP-MS Internal Standards X X 

Transcription/calculations acceptable  X X 

Raw Data X X 

Reporting limits adjusted to reflect sample dilutions X X 

Notes: 
%R = percent recovery 
RPD = relative percent difference 
%D = difference 
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RADIOLOGICAL ANALYSES 

1. Holding Times 

The specified holding times for the following methods are presented in the following table. 

Method Matrix Holding Time Preservation 

USEPA 901.1 Soil None specified None specified 

USEPA 903.0 Water None specified None specified 

All samples were analyzed within the specified holding time criteria. 

2. Blank Contamination 

QA blanks (i.e. laboratory analytical method blanks and equipment rinse blanks) are prepared to identify 

any contamination that may have been introduced into the samples during sample preparation or field 

activity. Method blanks measure laboratory contamination. Rinse blanks measure contamination of 

samples during field operations. 

Blank results are verified to be accurately reported, and to confirm that tolerance limits (+/- 2 standard 

deviations/sigma) were not exceeded and are less than the RLs specified in the QAPP (ARCADIS 2018). 

Sample results less than five times the associated blank concentration are qualified as not detected (UB). 

For blanks to be considered not applicable, verify that net blank results are less than the associated 

uncertainty by evaluating the blank results based on the following three criteria:  

1. The blank result is less than the uncertainty and the minimum detectable concentration (MDC). 

2. The blank result has an uncertainty greater than the result (or indistinguishable from background), or the 

blank result falls between the uncertainty and the MDC. 

3. The blank result is greater than the uncertainty and the MDC but is less than 1.65 times the 

uncertainty. Contamination is suspected when the net blank result is greater than the 1.65 times the 

uncertainty. 

If any of these criteria is true, the blank is considered non-detect. If the blank QC results fall outside the 

appropriate tolerance limits or if the net blank results are not less than the associated uncertainty, the 

following equation for normalized absolute difference (NAD) should be used to determine the effect of 

possible blank contamination on the sample results. 

)(U+)(U

|Blank-Sample|
=differenceabsoluteNormalized

2
Blank

2
Sample

kMethodBlan

Where: 
USample = uncertainty of the sample 
UBlank = uncertainty of the blank 
Sample = concentration of isotope in sample 
Blank = concentration of isotope in blank 

Blank qualifications due to NAD exceedances are summarized in the following table. 
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Normalized Absolute Difference Qualification

> 2.58 None 

NAD > 1.96 but < 2.58 J 

NAD < 1.96 J* 

Note:
* Minimally the result should be qualified as estimated, J; however, if other quality indicators are deficient, the 
validator may determine the result should be qualified as rejected, ("R").

If the blank result exceeds the control limits, individual sample results may still be reportable if results are 

less than the MDC or greater than 10 times the blank result. Relative sizes of the sample and blank 

aliquots must be factored when making this determination (raw counts). In accordance with the QAPP, if 

radium-226 is detected using Method 901.1 in a blank at > 0.5 or < -0.5 picoCurie per gram (pCi/g), all 

sample results are qualified as not detected (UB), and if radium-226 is detected using Method 903.0 in a 

blank at > 2.3 or < -2.3 picoCurie per liter (pCi/L), all sample results are qualified as not detected (UB). 

The blanks associated with the samples were determined to be not detected for all analytes; therefore, 

detected sample results are not associated with blank contamination. 

3. Calibration 

Satisfactory instrument calibration (efficiency, energy, and full width-half-maximum resolution [FW-HM]) is 

established to provide that the instrument can produce acceptable quantitative data throughout an 

experimental sequence. To assure satisfactory instrument performance, an initial source calibration is 

performed and thereafter is verified annually. Additionally, background counts and daily continuing 

calibration verification (CCV) checks are performed.  

3.1 Annual Calibration Verification 

A minimum of three radionuclides representative of the initial calibration energy range (low, mid, high) 

must be used to verify the calibration. The verification source of the radionuclides must be within 3 sigma 

of the known radionuclide concentration for verification to be acceptable. Calibration must be verified 

annually. 

3.2 Background Assessment

Every month (or within 30 days of sample analysis) or weekly, an extended background count will be 

completed. For each detector, current background counts are compared to previous background count 

reports to determine if contamination is present; results must be within a +/- 3 sigma range. The prior 

background is used for sample analysis. 

3.3 Daily Continuing Calibration Verification Checks

Prior to use, a CCV check source is counted for 5 minutes to determine detector function, assessing the 

energy, efficiency (activity) and FW-HM resolution calibrations. QC criteria/the control limits are: 

• Energy: +/- 0.05 percent (from the known peak energy) 

• Efficiency (activity): +/- 3.0 sigma or 5 percent (total allowable deviation from count source) 

• Resolution (FW-HM): < 3.0 kilo electron volt (keV) at 1,332 keV (measured as a ratios of source 

check peak resolution versus the calibrated-defined resolution). 
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In addition to the above checks, a daily background assessment is performed on each detector. The daily 

background assessment determines the gross area of the background to check for contamination. The 

QC criteria/control limit is counts within +/- 3 sigma. 

The initial source calibration, annual calibration verification, weekly background and daily CCV checks, 

and daily background were within the control criteria.  

4. Laboratory Duplicate Sample Analysis 

Laboratory duplicate sample data are used to assess the precision of the analytical method. 

The laboratory duplicate sample relative percent difference (RPD) control limit of 64 percent is applied 

when the average of the parent and duplicate sample concentrations are at least 1 pCi/g for soil matrices, 

or 5 pCi/L for water matrices, and the duplicate error ratio (DER) must be no greater than 3. When the 

average of the results is less than 1 pCi/g for soil matrices or 5 pCi/L for water matrices, the difference 

between the results must be less than 0.6 pCi/g or 3.2 pCi/L (appropriately). 

Sample AB02-MC01-01 was used in the laboratory duplicate sample analysis. All analytes associated 

with laboratory duplicate sample RPDs and DERs were within the control limit. 

5. Laboratory Control Sample Analysis 

Laboratory control sample (LCS) analysis is used to assess the accuracy of the analytical method 

independent of matrix interferences. The analytes associated with the LCS analysis must exhibit 

recoveries between the control limits of 55 and 145 percent. 

The LCS analysis exhibited recoveries within the control limits. 

6. Field Duplicate Sample Analysis 

The field duplicate sample analysis is used to assess the overall precision of the field sampling 

procedures and analytical method. For results greater than five times the MDC, a control limit of 50 

percent for soil matrices is applied to the RPD between the parent and field duplicate sample results. If 

the parent and field duplicate sample results are less than five times the RL, for soil matrices a control 

limit of three times the MDC is applied to the difference between the results. 

The field duplicate sample results are summarized in the following table. 

Sample / 
Field Duplicate Sample Analyte

Sample 
Result

Duplicate 
Result RPD

AB02-MC01-01 / DUP-2 

Actinium-228 1.88 2.22 16.6 % 

Bismuth-214 19.2 15.1 23.9 % 

Lead-210 13.5 13.4 0.7 % 

Lead-212 1.76 1.81 2.8 % 

Lead-214 21.0 16.7 22.8 % 

Potassium-40 10.2 11.0 7.5 % 

Radium-226 19.2 15.1 23.9 % 

Thallium-208 0.535 0.717 29.1 % 

Thorium-234 8.66 11.1 24.7 % 

AB02-MC02-01 / DUP-3 
Actinium-228 2.37 2.27 4.3 % 

Bismuth-214 13.8 19.5 34.2 % 
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Sample / 
Field Duplicate Sample Analyte

Sample 
Result

Duplicate 
Result RPD

AB02-MC02-01 / DUP-3 

Lead-210 10.0 13.6 30.5 % 

Lead-212 1.77 1.83 3.3 % 

Lead-214 15.3 19.6 24.6 % 

Potassium-40 14.4 15.9 9.9 % 

Radium-226 13.8 19.5 34.2 % 

Thallium-208 0.643 0.48 29.0 % 

Thorium-234 7.78 6.42 19.2 % 

AB02-MC10-01 / DUP-4 

Actinium-228 2.34 2.42 3.4 % 

Bismuth-212 2.42 3.12 25.3 % 

Bismuth-214 3.30 3.68 10.9 % 

Lead-212 1.97 2.18 10.1 % 

Lead-214 3.37 3.91 14.8 % 

Potassium-40 5.34 3.79 34.0 % 

Radium-226 3.30 3.68 10.9 % 

Thallium-208 0.715 0.804 11.7 % 

Thorium-234 2.56 2.32 9.8 % 

  Notes: U = Not detected 
J = Estimated (result is < RL) 

The field duplicate samples exhibited acceptable results. 

7. Isotope Identification 

Sample results are qualified as non-detects if either of the following criteria are true: 

1. Sample result is less than the uncertainty and the MDC. 

2. Sample result has an uncertainty greater than the result (or indistinguishable from background) or the 

result is between the uncertainty and the MDC. 

If the sample result is less than the MDC and the result is less than the RL (0.5 pCi/g) the result is 

qualified as non-detect (U). If the result is less than the MDC and greater than the RL, the result is 

reported as estimated non-detect (UJ). 

Quantitative uncertainty is associated with sample results less than 1pCi/g and a reported uncertainty 

standard deviation greater than 0.15 pCi/g or results greater than 1 pCi/g with a reported uncertainty 

standard deviation greater than 0.15 times the result. These results are qualified "Q". 

No sample results were reported as detections but determined to be non-detect during validation. Sample 

results exhibiting quantitative uncertainty greater than the control limits and qualified "Q" are presented in 

the following table. 

Sample Analyte Result Uncertainty MDC 

AB02-MC01-01 
Actinium-228 1.88 0.684 0.774 

Lead-210 13.5 5.50 6.52 
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Sample Analyte Result Uncertainty MDC 

AB02-MC02-01 
Bismuth-212 3.20 1.09 0.980 

Lead-210 10.0 3.56 4.02 

AB02-MC03-01 

Bismuth-212 2.40 0.82 0.668 

Lead-210 6.17 2.52 3.08 

Thorium-234 1.83 1.11 1.74 

AB02-MC04-01 Bismuth-212 3.23 1.31 1.08 

AB02-MC04-02 Bismuth-212 2.61 0.846 0.551 

AB02-MC05-01 
Actinium-228 2.03 0.649 0.871 

Potassium-40 9.35 3.68 2.90 

AB02-MC09-01 Thorium-234 1.96 0.942 1.61 

AB02-MC10-01 
Bismuth-212 2.42 0.747 0.814 

Thorium-234 2.56 0.852 1.15 

AB02-MD02-01 
Bismuth-212 2.90 1.36 1.29 

Thorium-234 3.46 1.12 1.76 

AB02-MD03-02 
Bismuth-212 2.89 1.01 0.696 

Thorium-234 1.29 0.802 1.24 

AB02-WC01-01 Thorium-234 2.34 0.713 1.13 

AB02-WC02-01 Thorium-234 3.83 1.26 1.86 

DUP-2 Lead-210 13.4 4.18 4.75 

DUP-3 Lead-210 13.6 4.72 5.43 

DUP-4 

Bismuth-212 3.12 1.52 1.41 

Potassium-40 3.79 1.20 0.835 

Thorium-234 2.32 1.10 1.59 

AB02-MH02-01 Bismuth-212 2.25 0.896 1.07 

The laboratory flagged the radium-226 result for sample AB02-MC05-01 with "G" to indicate that the MDC 

was greater than the reporting limit. However, the result is much greater than the uncertainty and the 

MDC, and therefore requires no qualifiers, so the "G" flag has been removed. 

8. System Performance and Overall Assessment 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in 

this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR RADIOLOGICAL ANALYSES 

Radiological: USEPA 901.1 Reported
Performance 
Acceptable

Not 
RequiredNo Yes No Yes 

Gamma Spectroscopy 

Tier II Validation  

Holding Times X X 

Reporting Limits (Units) X X 

Blanks 

  A. Method Blanks X X 

  B. Equipment and/or Field Blanks X X 

Laboratory Control Sample (LCS) Accuracy (%R) X X 

Laboratory Control Sample Duplicate (LCSD) %R X X 

LCS/LCSD Precision (RPD) X X 

Laboratory Duplicate Sample RPD X X 

Field Duplicate Sample RPD X X 

Isotope Identification X X 

Isotope Quantification X X 

Tier III Validation  

Initial Source Calibration  X X 

Annual Calibration Verification X X 

Background Assessment (Weekly) X X 

Daily Checks (CCV) and Background Assessment X X 

Transcription/Calculations Acceptable  X X 

Raw Data X X 

Note: 
%R = percent recovery 
RPD = relative percent difference 
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Case Narrative
Client: ARCADIS U.S., Inc. Job ID: 160-34280-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB02 RSE VD

Job ID: 160-34280-1

Laboratory: Eurofins TestAmerica, St. Louis

Narrative

CASE NARRATIVE

Client: ARCADIS U.S., Inc.

Project: Cameron Area Mine Sites - En Pro

Report Number: 160-34280-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

Eurofins TestAmerica, St. Louis attests to the validity of the laboratory data generated by Eurofins TestAmerica facilities reported herein.  
All analyses performed by Eurofins TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC 

procedures described in the application methods.  Eurofins TestAmerica’s operations groups have reviewed the data for compliance with 
the laboratory QA/QC plan, and data have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an ""as received"" basis unless otherwise indicated by the presence of a 
% solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 

sample-specific unless otherwise stated elsewhere in this narrative.

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 
receipt.

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report.

This laboratory report is confidential and is intended for the sole use of Eurofins TestAmerica and its client.

RECEIPT
The samples were received on 5/22/2019 1:03 PM; the samples arrived in good condition, properly preserved and, where required, on ice.  

The temperatures of the 8 coolers at receipt time were 0.0º C, 0.9º C, 1.3º C, 19.0º C, 19.0º C, 19.0º C, 19.0º C and 19.0º C.

METALS ICP/MS

Samples AB02-MC01-01 (160-34280-1), AB02-MC02-01 (160-34280-2), AB02-MC03-01 (160-34280-3), AB02-MC04-01 (160-34280-4), 
AB02-MC04-02 (160-34280-5), AB02-MC05-01 (160-34280-6), AB02-MC06-01 (160-34280-7), AB02-MC07-01 (160-34280-8), 

Eurofins TestAmerica, St. Louis
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Case Narrative
Client: ARCADIS U.S., Inc. Job ID: 160-34280-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB02 RSE VD

Job ID: 160-34280-1 (Continued)

Laboratory: Eurofins TestAmerica, St. Louis (Continued)

AB02-MC08-01 (160-34280-9), AB02-MC09-01 (160-34280-10), AB02-MC10-01 (160-34280-11), AB02-MD01-01 (160-34280-12), 

AB02-MD02-01 (160-34280-13), AB02-MD03-01 (160-34280-14), AB02-MD03-02 (160-34280-15), AB02-WC01-01 (160-34280-16), 
AB02-WC01-02 (160-34280-17), AB02-WC02-01 (160-34280-18), DUP-2 (160-34280-19), DUP-3 (160-34280-20), DUP-4 (160-34280-21) 

and AB02-MH02-01 (160-34280-22) were analyzed for Metals ICP/MS in accordance with SW 846. The samples were prepared on 

06/06/2019 and analyzed on 06/15/2019, 06/18/2019 and 06/19/2019. 

Preparation Batch 160-431089, Analytical Batch 160-431935: 
The serial dilution performed for the following samples associated with batch 160-431935 was outside control limits for vanadium.  The 

majority of elements were within acceptable limits, indicating a possible matrix interference: (160-34280-B-19-A SD) 

The matrix spike / matrix spike duplicate (MS/MSD) recoveries for preparation batch 160-431089 and analytical batch 160-431935 were 

outside control limits for vanadium.  Sample matrix interference and/or non-homogeneity are suspected  because the associated 
laboratory control sample (LCS) recovery was within acceptance limits:  DUP-2 (160-34280-19[MS]) and DUP-2 (160-34280-19[MSD]). 

The post digestion spike % recovery for uranium associated with batch 160-431935 was not calculated due to a high concentration of this 
element in the original sample:  (160-34280-B-19-A PDS). 

The matrix spike / matrix spike duplicate (MS/MSD) recoveries for preparation batch 160-431089 and analytical batch 160-431935 were 
outside control limits for uranium and vanadium.  Sample matrix interference and/or non-homogeneity are suspected  because the 
associated laboratory control sample (LCS) recovery was within acceptance limits:  DUP-3 (160-34280-20[MS]) and DUP-3 
(160-34280-20[MSD]). 

The matrix spike / matrix spike duplicate (MS/MSD) recoveries for preparation batch 160-431089 and analytical batch 160-431935 were 
outside control limits for vanadium.  Sample matrix interference and/or non-homogeneity are suspected  because the associated 
laboratory control sample (LCS) recovery was within acceptance limits:  DUP-4 (160-34280-21[MS]) and DUP-4 (160-34280-21[MSD]).  

The matrix spike / matrix spike duplicate (MS/MSD) recoveries for preparation batch 160-431088 and analytical batch 160-431935 were 

outside control limits for vanadium.  Sample matrix interference and/or non-homogeneity are suspected  because the associated 
laboratory control sample (LCS) recovery was within acceptance limits:  (160-34268-A-20-C MS) and (160-34268-A-20-D MSD).  

The serial dilution performed for the following samples associated with batch 160-431935 was outside control limits for vanadium, 
indicating a possible matrix interference:  (160-34268-B-20-A SD). 

Preparation Batch 160-431088, Analytical Batch 160-431834:
The matrix spike / matrix spike duplicate (MS/MSD) recoveries for preparation batch 160-431088 and analytical batch 160-431834 were 
outside control limits for selenium.  Sample matrix interference and/or non-homogeneity are suspected  because the associated 

laboratory control sample (LCS) recovery was within acceptance limits:  (160-34268-A-20-C MS) and (160-34268-A-20-D MSD).  

Preparation Batch 160-431089, Analytical Batch 160-432245:

The matrix spike / matrix spike duplicate (MS/MSD) recoveries for preparation batch 160-431089 and analytical batch 160-432245 were 
outside control limits for selenium.  Sample matrix interference and/or non-homogeneity are suspected  because the associated 

laboratory control sample (LCS) recovery was within acceptance limits.  DUP-3 (160-34280-20[MS]) and DUP-3 (160-34280-20[MSD]).

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

PERCENT SOLIDS

Samples AB02-MC01-01 (160-34280-1), AB02-MC02-01 (160-34280-2), AB02-MC03-01 (160-34280-3), AB02-MC04-01 (160-34280-4), 
AB02-MC04-02 (160-34280-5), AB02-MC05-01 (160-34280-6), AB02-MC06-01 (160-34280-7), AB02-MC07-01 (160-34280-8), 

AB02-MC08-01 (160-34280-9), AB02-MC09-01 (160-34280-10), AB02-MC10-01 (160-34280-11), AB02-MD01-01 (160-34280-12), 

AB02-MD02-01 (160-34280-13), AB02-MD03-01 (160-34280-14), AB02-MD03-02 (160-34280-15), AB02-WC01-01 (160-34280-16), 
AB02-WC01-02 (160-34280-17), AB02-WC02-01 (160-34280-18), DUP-2 (160-34280-19), DUP-3 (160-34280-20), DUP-4 (160-34280-21) 

and AB02-MH02-01 (160-34280-22) were analyzed for percent solids in accordance with EPA Method 160.3 MOD. The samples were 
analyzed on 05/28/2019. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Eurofins TestAmerica, St. Louis
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Case Narrative
Client: ARCADIS U.S., Inc. Job ID: 160-34280-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB02 RSE VD

Job ID: 160-34280-1 (Continued)

Laboratory: Eurofins TestAmerica, St. Louis (Continued)

RADIUM-226 BY GAMMA SPEC (21 DAY INGROWTH)
Samples AB02-MC01-01 (160-34280-1), AB02-MC02-01 (160-34280-2), AB02-MC03-01 (160-34280-3), AB02-MC04-01 (160-34280-4), 

AB02-MC04-02 (160-34280-5), AB02-MC05-01 (160-34280-6), AB02-MC06-01 (160-34280-7), AB02-MC07-01 (160-34280-8), 

AB02-MC08-01 (160-34280-9), AB02-MC09-01 (160-34280-10), AB02-MC10-01 (160-34280-11), AB02-MD01-01 (160-34280-12), 
AB02-MD02-01 (160-34280-13), AB02-MD03-01 (160-34280-14), AB02-MD03-02 (160-34280-15), AB02-WC01-01 (160-34280-16), 

AB02-WC01-02 (160-34280-17), AB02-WC02-01 (160-34280-18), DUP-2 (160-34280-19), DUP-3 (160-34280-20), DUP-4 (160-34280-21) 
and AB02-MH02-01 (160-34280-22) were analyzed for Radium-226 by gamma spec (21 day ingrowth) in accordance with EPA 901.1. The 

samples were leached on 05/28/2019, prepared on 05/30/2019 and analyzed on 06/20/2019 and 06/21/2019. 

Preparation Batch 160430282:

The following sample, analyzed by gamma spectroscopy, did not meet the Ra-226 detection goal due to high concentrations of the 
analyte:  AB02-MC05-01 (160-34280-6).

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 
sample-specific unless otherwise stated elsewhere in this narrative.  Radiochemistry sample results are reported with the count 
date/time applied as the Activity Reference Date:  AB02-MC01-01 (160-34280-1), AB02-MC02-01 (160-34280-2), AB02-MC03-01 

(160-34280-3), AB02-MC04-01 (160-34280-4), AB02-MC04-02 (160-34280-5), AB02-MC05-01 (160-34280-6), AB02-MC06-01 
(160-34280-7), AB02-MC07-01 (160-34280-8), AB02-MC08-01 (160-34280-9), AB02-MC09-01 (160-34280-10), AB02-MC10-01 
(160-34280-11), AB02-MD01-01 (160-34280-12), AB02-MD02-01 (160-34280-13), AB02-MD03-01 (160-34280-14), AB02-MD03-02 
(160-34280-15), AB02-WC01-01 (160-34280-16), AB02-WC01-02 (160-34280-17), AB02-WC02-01 (160-34280-18), DUP-2 
(160-34280-19), DUP-3 (160-34280-20), (LCS 160-430282/2-A), (MB 160-430282/1-A), and (160-34280-A-1-C DU).

For samples AB02-MC01-01 (160-34280-1), AB02-MC02-01 (160-34280-2), AB02-MC03-01 (160-34280-3), AB02-MC04-01 
(160-34280-4), AB02-MC04-02 (160-34280-5), AB02-MC05-01 (160-34280-6), AB02-MC06-01 (160-34280-7), AB02-MC07-01 
(160-34280-8), AB02-MC08-01 (160-34280-9), AB02-MC09-01 (160-34280-10), AB02-MC10-01 (160-34280-11), AB02-MD01-01 
(160-34280-12), AB02-MD02-01 (160-34280-13), AB02-MD03-01 (160-34280-14), AB02-MD03-02 (160-34280-15), AB02-WC01-01 

(160-34280-16), AB02-WC01-02 (160-34280-17), AB02-WC02-01 (160-34280-18), DUP-2 (160-34280-19), DUP-3 (160-34280-20), (LCS 
160-430282/2-A), (MB 160-430282/1-A), and (160-34280-A-1-C DU) many isotopes requested for analysis do not have any gamma 
emissions, or the gamma emissions they do have are very poor.  Often, such analytes are reported by gamma spectrometry assuming 
secular equilibrium with a longer-lived parent.  The client should ensure that such inference is acceptable for their sample based upon 
process knowledge.  The following assumptions were made for this report:

Inferred    Reported

From        to

Nuclide     Nuclide

Th-234      Pa-234

Th-234      U-238

Pb-210      Po-210

Pb-210      Bi-210

Cs-137      Ba-137m

Po-216      Pb-212

Xe-131m     Xe-131

Sb-125      Te-125m

Ag-108m     Ag-108

Rh-106      Ru-106

Pb-212      Th-228

Pb-212      Ra-224

U-235       Th-231

Ac-228      Th-232

Ac-228      Ra-228

Th-227      Ra-223

Th-227      Ac-227
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Case Narrative
Client: ARCADIS U.S., Inc. Job ID: 160-34280-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB02 RSE VD

Job ID: 160-34280-1 (Continued)

Laboratory: Eurofins TestAmerica, St. Louis (Continued)

Th-227      Bi-214

Th-227      Pb-211

Bi-214      Ra-226

Preparation Batch 160-430296:

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 
sample-specific unless otherwise stated elsewhere in this narrative.  Radiochemistry sample results are reported with the count 

date/time applied as the Activity Reference Date:  DUP-4 (160-34280-21), AB02-MH02-01 (160-34280-22), (LCS 160-430296/2-A), (MB 

160-430296/1-A), (160-34284-A-15-C), and (160-34284-A-15-D DU).

For samples DUP-4 (160-34280-21), AB02-MH02-01 (160-34280-22), (LCS 160-430296/2-A), (MB 160-430296/1-A), (160-34284-A-15-C), 
and (160-34284-A-15-D DU) many isotopes requested for analysis do not have any gamma emissions, or the gamma emissions they do 

have are very poor.  Often, such analytes are reported by gamma spectrometry assuming secular equilibrium with a longer-lived parent.  

The client should ensure that such inference is acceptable for their sample based upon process knowledge.  The following assumptions 
were made for this report:

Inferred    Reported

From        to

Nuclide     Nuclide

Th-234      Pa-234

Th-234      U-238

Pb-210      Po-210

Pb-210      Bi-210

Cs-137      Ba-137m

Po-216      Pb-212

Xe-131m     Xe-131

Sb-125      Te-125m

Ag-108m     Ag-108

Rh-106      Ru-106

Pb-212      Th-228

Pb-212      Ra-224

U-235       Th-231

Ac-228      Th-232

Ac-228      Ra-228

Th-227      Ra-223

Th-227      Ac-227

Th-227      Bi-214

Th-227      Pb-211

Bi-214      Ra-226

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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Login Sample Receipt Checklist

Client: ARCADIS U.S., Inc. Job Number: 160-34280-1

SDG Number: AB02 RSE VD

Login Number: 34280

Question Answer Comment

Creator: Vania, Ivan H

List Source: Eurofins TestAmerica, St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice. non-rad received on ice

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

N/ASample bottles are completely filled.

N/ASample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

N/AMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

Eurofins TestAmerica, St. Louis
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Definitions/Glossary
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Qualifiers

Metals
Qualifier Description

F1 MS and/or MSD Recovery is outside acceptance limits.

Qualifier

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Rad
Qualifier Description

G The Sample MDC is greater than the requested RL.

Qualifier

U Result is less than the sample detection limit.

Rad TICs
Qualifier Description

F Duplicate RPD exceeds the control limit

Qualifier

Glossary
These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)
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Method Summary
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method Method Description LaboratoryProtocol

SW8466020B Metals (ICP/MS) TAL SL

EPAMoisture Percent Moisture TAL SL

EPA901.1 Radium-226 & Other Gamma Emitters (GS) TAL SL

SW8463050B Preparation,  Metals TAL SL

NoneDry and Grind Preparation, Dry and Grind TAL SL

NoneFill_Geo-21 Fill Geometry, 21-Day In-Growth TAL SL

Protocol References:

EPA = US Environmental Protection Agency

None = None

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Eurofins TestAmerica, St. Louis
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Sample Summary
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID Client Sample ID ReceivedCollectedMatrix Asset ID

160-34280-1 AB02-MC01-01 Solid 05/17/19 09:40 05/22/19 13:03

160-34280-2 AB02-MC02-01 Solid 05/17/19 10:19 05/22/19 13:03

160-34280-3 AB02-MC03-01 Solid 05/17/19 10:36 05/22/19 13:03

160-34280-4 AB02-MC04-01 Solid 05/17/19 11:07 05/22/19 13:03

160-34280-5 AB02-MC04-02 Solid 05/17/19 13:21 05/22/19 13:03

160-34280-6 AB02-MC05-01 Solid 05/17/19 13:27 05/22/19 13:03

160-34280-7 AB02-MC06-01 Solid 05/17/19 12:00 05/22/19 13:03

160-34280-8 AB02-MC07-01 Solid 05/17/19 15:01 05/22/19 13:03

160-34280-9 AB02-MC08-01 Solid 05/17/19 10:13 05/22/19 13:03

160-34280-10 AB02-MC09-01 Solid 05/17/19 10:45 05/22/19 13:03

160-34280-11 AB02-MC10-01 Solid 05/17/19 14:15 05/22/19 13:03

160-34280-12 AB02-MD01-01 Solid 05/16/19 12:05 05/22/19 13:03

160-34280-13 AB02-MD02-01 Solid 05/17/19 14:42 05/22/19 13:03

160-34280-14 AB02-MD03-01 Solid 05/17/19 14:30 05/22/19 13:03

160-34280-15 AB02-MD03-02 Solid 05/17/19 12:41 05/22/19 13:03

160-34280-16 AB02-WC01-01 Solid 05/17/19 12:46 05/22/19 13:03

160-34280-17 AB02-WC01-02 Solid 05/17/19 11:19 05/22/19 13:03

160-34280-18 AB02-WC02-01 Solid 05/17/19 10:58 05/22/19 13:03

160-34280-19 DUP-2 Solid 05/17/19 00:00 05/22/19 13:03

160-34280-20 DUP-3 Solid 05/17/19 00:00 05/22/19 13:03

160-34280-21 DUP-4 Solid 05/17/19 00:00 05/22/19 13:03

160-34280-22 AB02-MH02-01 Solid 05/17/19 12:45 05/22/19 13:03
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Client Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34280-1Client Sample ID: AB02-MC01-01
Matrix: SolidDate Collected: 05/17/19 09:40

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 19.2

(2σ+/-)

2.13

(2σ+/-)

106/20/19 12:1805/30/19 15:09pCi/g0.4170.500

RL MDC

0.843

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 12:18 12.571.861.598.66Thorium-234

Ac-228 1.88 0.657 0.684 0.774 pCi/g 05/30/19 15:09 06/20/19 12:18 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 19.2 0.843 2.13 0.417 pCi/g 05/30/19 15:09 06/20/19 12:18 1

K-40 10.2 2.34 2.56 1.84 pCi/g 05/30/19 15:09 06/20/19 12:18 1

Pb-210 13.5 5.23 5.50 6.52 pCi/g 05/30/19 15:09 06/20/19 12:18 1

Pb-212 1.76 0.238 0.301 0.307 pCi/g 05/30/19 15:09 06/20/19 12:18 1

Pb-214 21.0 0.682 2.24 0.459 pCi/g 05/30/19 15:09 06/20/19 12:18 1

Tl-208 0.535 0.183 0.191 0.201 pCi/g 05/30/19 15:09 06/20/19 12:18 1

Lab Sample ID: 160-34280-1Client Sample ID: AB02-MC01-01
Matrix: SolidDate Collected: 05/17/19 09:40

Percent Solids: 96.3Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 12 1.0 0.40 mg/Kg ☼ 06/06/19 12:34 06/18/19 01:51 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 06/06/19 12:34 06/15/19 07:05 2☼Molybdenum 1.9

0.50 0.32 mg/Kg 06/06/19 12:34 06/15/19 07:05 2☼Selenium 3.1

0.10 0.040 mg/Kg 06/06/19 12:34 06/18/19 01:51 2☼Uranium 46

1.0 0.40 mg/Kg 06/06/19 12:34 06/18/19 01:51 2☼Vanadium 66

Lab Sample ID: 160-34280-2Client Sample ID: AB02-MC02-01
Matrix: SolidDate Collected: 05/17/19 10:19

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 13.8

(2σ+/-)

1.54

(2σ+/-)

106/20/19 12:4205/30/19 15:09pCi/g0.2610.500

RL MDC

0.549

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 12:42 11.901.591.347.78Thorium-234

Ac-228 2.37 0.469 0.528 0.488 pCi/g 05/30/19 15:09 06/20/19 12:42 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.20 1.04 1.09 0.980 pCi/g 05/30/19 15:09 06/20/19 12:42 1

Bi-214 13.8 0.549 1.54 0.261 pCi/g 05/30/19 15:09 06/20/19 12:42 1

K-40 14.4 1.98 2.47 1.34 pCi/g 05/30/19 15:09 06/20/19 12:42 1

Pb-210 10.0 3.37 3.56 4.02 pCi/g 05/30/19 15:09 06/20/19 12:42 1

Pb-212 1.77 0.185 0.295 0.222 pCi/g 05/30/19 15:09 06/20/19 12:42 1

Pb-214 15.3 0.445 1.65 0.338 pCi/g 05/30/19 15:09 06/20/19 12:42 1

Tl-208 0.643 0.142 0.157 0.130 pCi/g 05/30/19 15:09 06/20/19 12:42 1
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Client Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34280-2Client Sample ID: AB02-MC02-01
Matrix: SolidDate Collected: 05/17/19 10:19

Percent Solids: 95.6Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 18 0.98 0.39 mg/Kg ☼ 06/06/19 12:34 06/18/19 01:58 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.49 0.20 mg/Kg 06/06/19 12:34 06/15/19 07:12 2☼Molybdenum 0.98

0.49 0.31 mg/Kg 06/06/19 12:34 06/15/19 07:12 2☼Selenium 3.9

0.098 0.039 mg/Kg 06/06/19 12:34 06/18/19 01:58 2☼Uranium 20

0.98 0.39 mg/Kg 06/06/19 12:34 06/18/19 01:58 2☼Vanadium 85

Lab Sample ID: 160-34280-3Client Sample ID: AB02-MC03-01
Matrix: SolidDate Collected: 05/17/19 10:36

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 4.17

(2σ+/-)

0.541

(2σ+/-)

106/20/19 12:4805/30/19 15:09pCi/g0.2200.500

RL MDC

0.336

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 12:48 11.741.111.091.83Thorium-234

Ac-228 2.04 0.348 0.404 0.193 pCi/g 05/30/19 15:09 06/20/19 12:48 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.40 0.783 0.820 0.668 pCi/g 05/30/19 15:09 06/20/19 12:48 1

Bi-214 4.17 0.336 0.541 0.220 pCi/g 05/30/19 15:09 06/20/19 12:48 1

K-40 13.1 1.60 2.07 0.359 pCi/g 05/30/19 15:09 06/20/19 12:48 1

Pb-210 6.17 2.40 2.52 3.08 pCi/g 05/30/19 15:09 06/20/19 12:48 1

Pb-212 1.82 0.179 0.261 0.168 pCi/g 05/30/19 15:09 06/20/19 12:48 1

Pb-214 4.29 0.365 0.568 0.249 pCi/g 05/30/19 15:09 06/20/19 12:48 1

Tl-208 0.665 0.122 0.139 0.0953 pCi/g 05/30/19 15:09 06/20/19 12:48 1

Lab Sample ID: 160-34280-3Client Sample ID: AB02-MC03-01
Matrix: SolidDate Collected: 05/17/19 10:36

Percent Solids: 96.2Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 13 0.99 0.40 mg/Kg ☼ 06/06/19 12:34 06/18/19 02:25 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 06/06/19 12:34 06/15/19 07:18 2☼Molybdenum 0.86

0.50 0.32 mg/Kg 06/06/19 12:34 06/15/19 07:18 2☼Selenium 2.9

0.099 0.040 mg/Kg 06/06/19 12:34 06/18/19 02:25 2☼Uranium 23

0.99 0.40 mg/Kg 06/06/19 12:34 06/18/19 02:25 2☼Vanadium 48

Lab Sample ID: 160-34280-4Client Sample ID: AB02-MC04-01
Matrix: SolidDate Collected: 05/17/19 11:07

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.46

(2σ+/-)

0.278

(2σ+/-)

106/20/19 12:4305/30/19 15:09pCi/g0.1390.500

RL MDC

0.233

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 12:43 13.691.071.06U-1.21Thorium-234
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Client Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34280-4Client Sample ID: AB02-MC04-01
Matrix: SolidDate Collected: 05/17/19 11:07

Date Received: 05/22/19 13:03

Ac-228 2.10 0.351 0.412 0.125 pCi/g 05/30/19 15:09 06/20/19 12:43 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.23 1.27 1.31 1.08 pCi/g 05/30/19 15:09 06/20/19 12:43 1

Bi-214 1.46 0.233 0.278 0.139 pCi/g 05/30/19 15:09 06/20/19 12:43 1

K-40 7.09 1.45 1.62 0.774 pCi/g 05/30/19 15:09 06/20/19 12:43 1

Pb-212 2.00 0.192 0.322 0.141 pCi/g 05/30/19 15:09 06/20/19 12:43 1

Pb-214 1.39 0.174 0.226 0.146 pCi/g 05/30/19 15:09 06/20/19 12:43 1

Tl-208 0.796 0.122 0.147 0.0655 pCi/g 05/30/19 15:09 06/20/19 12:43 1

Lab Sample ID: 160-34280-4Client Sample ID: AB02-MC04-01
Matrix: SolidDate Collected: 05/17/19 11:07

Percent Solids: 94.5Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.6 0.97 0.39 mg/Kg ☼ 06/06/19 12:34 06/18/19 02:31 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.49 0.19 mg/Kg 06/06/19 12:34 06/15/19 07:25 2☼Molybdenum 0.82

0.49 0.31 mg/Kg 06/06/19 12:34 06/15/19 07:25 2☼Selenium 1.6

0.097 0.039 mg/Kg 06/06/19 12:34 06/18/19 02:31 2☼Uranium 1.6

0.97 0.39 mg/Kg 06/06/19 12:34 06/18/19 02:31 2☼Vanadium 51

Lab Sample ID: 160-34280-5Client Sample ID: AB02-MC04-02
Matrix: SolidDate Collected: 05/17/19 13:21

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.36

(2σ+/-)

0.284

(2σ+/-)

106/20/19 13:3305/30/19 15:09pCi/g0.1930.500

RL MDC

0.248

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 13:33 11.620.9620.959U0.678Thorium-234

Ac-228 1.97 0.315 0.373 0.274 pCi/g 05/30/19 15:09 06/20/19 13:33 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.61 0.803 0.846 0.551 pCi/g 05/30/19 15:09 06/20/19 13:33 1

Bi-214 1.36 0.248 0.284 0.193 pCi/g 05/30/19 15:09 06/20/19 13:33 1

K-40 6.60 1.18 1.35 0.389 pCi/g 05/30/19 15:09 06/20/19 13:33 1

Pb-212 1.91 0.176 0.266 0.129 pCi/g 05/30/19 15:09 06/20/19 13:33 1

Pb-214 1.49 0.198 0.249 0.160 pCi/g 05/30/19 15:09 06/20/19 13:33 1

Tl-208 0.729 0.118 0.139 0.0817 pCi/g 05/30/19 15:09 06/20/19 13:33 1

Lab Sample ID: 160-34280-5Client Sample ID: AB02-MC04-02
Matrix: SolidDate Collected: 05/17/19 13:21

Percent Solids: 95.5Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.4 1.0 0.41 mg/Kg ☼ 06/06/19 12:34 06/18/19 02:38 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.51 0.20 mg/Kg 06/06/19 12:34 06/15/19 07:32 2☼Molybdenum 0.73

0.51 0.33 mg/Kg 06/06/19 12:34 06/15/19 07:32 2☼Selenium 1.6
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Client Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34280-5Client Sample ID: AB02-MC04-02
Matrix: SolidDate Collected: 05/17/19 13:21

Percent Solids: 95.5Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 1.9 0.10 0.041 mg/Kg ☼ 06/06/19 12:34 06/18/19 02:38 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.41 mg/Kg 06/06/19 12:34 06/18/19 02:38 2☼Vanadium 49

Lab Sample ID: 160-34280-6Client Sample ID: AB02-MC05-01
Matrix: SolidDate Collected: 05/17/19 13:27

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 77.1 G

(2σ+/-)

8.11

(2σ+/-)

106/21/19 09:1905/30/19 15:09pCi/g0.5340.500

RL MDC

1.25

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/21/19 09:19 13.854.792.6735.7Thorium-234

Ac-228 2.03 0.616 0.649 0.871 pCi/g 05/30/19 15:09 06/21/19 09:19 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 77.1 1.25 8.11 0.534 pCi/g 05/30/19 15:09 06/21/19 09:19 1

K-40 9.35 3.56 3.68 2.90 pCi/g 05/30/19 15:09 06/21/19 09:19 1

Pb-210 44.3 5.46 7.54 8.18 pCi/g 05/30/19 15:09 06/21/19 09:19 1

Pb-212 1.63 0.324 0.387 0.501 pCi/g 05/30/19 15:09 06/21/19 09:19 1

Pb-214 83.5 1.01 8.73 0.746 pCi/g 05/30/19 15:09 06/21/19 09:19 1

Tl-208 0.504 0.196 0.203 0.226 pCi/g 05/30/19 15:09 06/21/19 09:19 1

Lab Sample ID: 160-34280-6Client Sample ID: AB02-MC05-01
Matrix: SolidDate Collected: 05/17/19 13:27

Percent Solids: 96.5Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 37 0.97 0.39 mg/Kg ☼ 06/06/19 12:34 06/18/19 02:44 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 06/06/19 12:34 06/15/19 07:38 2☼Molybdenum 7.8

0.48 0.31 mg/Kg 06/06/19 12:34 06/15/19 07:38 2☼Selenium 6.9

0.097 0.039 mg/Kg 06/06/19 12:34 06/18/19 02:44 2☼Uranium 180

0.97 0.39 mg/Kg 06/06/19 12:34 06/18/19 02:44 2☼Vanadium 40

Lab Sample ID: 160-34280-7Client Sample ID: AB02-MC06-01
Matrix: SolidDate Collected: 05/17/19 12:00

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 58.8

(2σ+/-)

6.21

(2σ+/-)

106/20/19 13:3605/30/19 15:09pCi/g0.4770.500

RL MDC

1.14

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 13:36 13.948.853.1074.3Thorium-234

Ac-228 2.21 0.558 0.602 0.856 pCi/g 05/30/19 15:09 06/20/19 13:36 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.
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Client Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34280-7Client Sample ID: AB02-MC06-01
Matrix: SolidDate Collected: 05/17/19 12:00

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Bi-214 58.8 1.14 6.21 0.477 pCi/g 05/30/19 15:09 06/20/19 13:36 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 12.8 3.01 3.28 2.52 pCi/g 05/30/19 15:09 06/20/19 13:36 1

Pb-210 33.4 4.81 6.20 7.16 pCi/g 05/30/19 15:09 06/20/19 13:36 1

Pb-212 2.06 0.306 0.406 0.454 pCi/g 05/30/19 15:09 06/20/19 13:36 1

Pb-214 63.1 0.890 6.61 0.606 pCi/g 05/30/19 15:09 06/20/19 13:36 1

Lab Sample ID: 160-34280-7Client Sample ID: AB02-MC06-01
Matrix: SolidDate Collected: 05/17/19 12:00

Percent Solids: 95.4Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 51 0.90 0.36 mg/Kg ☼ 06/06/19 12:34 06/18/19 02:51 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.45 0.18 mg/Kg 06/06/19 12:34 06/15/19 08:05 2☼Molybdenum 3.1

0.45 0.29 mg/Kg 06/06/19 12:34 06/15/19 08:05 2☼Selenium 13

0.090 0.036 mg/Kg 06/06/19 12:34 06/18/19 02:51 2☼Uranium 280

0.90 0.36 mg/Kg 06/06/19 12:34 06/18/19 02:51 2☼Vanadium 120

Lab Sample ID: 160-34280-8Client Sample ID: AB02-MC07-01
Matrix: SolidDate Collected: 05/17/19 15:01

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 46.0

(2σ+/-)

4.81

(2σ+/-)

106/21/19 09:2305/30/19 15:09pCi/g0.4710.500

RL MDC

1.10

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/21/19 09:23 13.813.222.5617.5Thorium-234

Ac-228 2.74 0.753 0.802 0.942 pCi/g 05/30/19 15:09 06/21/19 09:23 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 46.0 1.10 4.81 0.471 pCi/g 05/30/19 15:09 06/21/19 09:23 1

K-40 12.9 2.51 2.83 2.00 pCi/g 05/30/19 15:09 06/21/19 09:23 1

Pb-210 35.8 7.00 8.31 8.43 pCi/g 05/30/19 15:09 06/21/19 09:23 1

Pb-212 2.26 0.311 0.390 0.435 pCi/g 05/30/19 15:09 06/21/19 09:23 1

Pb-214 47.0 1.08 4.89 0.752 pCi/g 05/30/19 15:09 06/21/19 09:23 1

Tl-208 0.913 0.232 0.250 0.230 pCi/g 05/30/19 15:09 06/21/19 09:23 1

Lab Sample ID: 160-34280-8Client Sample ID: AB02-MC07-01
Matrix: SolidDate Collected: 05/17/19 15:01

Percent Solids: 97.4Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 18 0.93 0.37 mg/Kg ☼ 06/06/19 12:34 06/18/19 02:58 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.47 0.19 mg/Kg 06/06/19 12:34 06/15/19 08:12 2☼Molybdenum 5.4

0.47 0.30 mg/Kg 06/06/19 12:34 06/15/19 08:12 2☼Selenium 3.8

0.093 0.037 mg/Kg 06/06/19 12:34 06/18/19 02:58 2☼Uranium 95
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Client Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34280-8Client Sample ID: AB02-MC07-01
Matrix: SolidDate Collected: 05/17/19 15:01

Percent Solids: 97.4Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 74 0.93 0.37 mg/Kg ☼ 06/06/19 12:34 06/18/19 02:58 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-34280-9Client Sample ID: AB02-MC08-01
Matrix: SolidDate Collected: 05/17/19 10:13

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 10.9

(2σ+/-)

1.28

(2σ+/-)

106/20/19 13:4105/30/19 15:09pCi/g0.2450.500

RL MDC

0.592

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 13:41 12.271.711.537.01Thorium-234

Ac-228 2.06 0.466 0.511 0.424 pCi/g 05/30/19 15:09 06/20/19 13:41 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 10.9 0.592 1.28 0.245 pCi/g 05/30/19 15:09 06/20/19 13:41 1

K-40 12.3 2.13 2.48 1.40 pCi/g 05/30/19 15:09 06/20/19 13:41 1

Pb-212 1.68 0.217 0.307 0.265 pCi/g 05/30/19 15:09 06/20/19 13:41 1

Pb-214 12.3 0.579 1.40 0.406 pCi/g 05/30/19 15:09 06/20/19 13:41 1

Tl-208 0.579 0.136 0.149 0.132 pCi/g 05/30/19 15:09 06/20/19 13:41 1

Lab Sample ID: 160-34280-9Client Sample ID: AB02-MC08-01
Matrix: SolidDate Collected: 05/17/19 10:13

Percent Solids: 95.6Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 12 0.94 0.37 mg/Kg ☼ 06/06/19 12:34 06/18/19 03:04 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.47 0.19 mg/Kg 06/06/19 12:34 06/15/19 08:18 2☼Molybdenum 0.52

0.47 0.30 mg/Kg 06/06/19 12:34 06/15/19 08:18 2☼Selenium 2.6

0.094 0.037 mg/Kg 06/06/19 12:34 06/18/19 03:04 2☼Uranium 12

0.94 0.37 mg/Kg 06/06/19 12:34 06/18/19 03:04 2☼Vanadium 44

Lab Sample ID: 160-34280-10Client Sample ID: AB02-MC09-01
Matrix: SolidDate Collected: 05/17/19 10:45

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 5.40

(2σ+/-)

0.699

(2σ+/-)

106/20/19 13:4205/30/19 15:09pCi/g0.2190.500

RL MDC

0.431

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 13:42 11.610.9420.9171.96Thorium-234

Ac-228 1.78 0.320 0.367 0.357 pCi/g 05/30/19 15:09 06/20/19 13:42 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 5.40 0.431 0.699 0.219 pCi/g 05/30/19 15:09 06/20/19 13:42 1

K-40 13.3 1.86 2.30 0.681 pCi/g 05/30/19 15:09 06/20/19 13:42 1
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Client Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34280-10Client Sample ID: AB02-MC09-01
Matrix: SolidDate Collected: 05/17/19 10:45

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Pb-212 1.73 0.185 0.259 0.195 pCi/g 05/30/19 15:09 06/20/19 13:42 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Pb-214 5.57 0.345 0.662 0.252 pCi/g 05/30/19 15:09 06/20/19 13:42 1

Tl-208 0.574 0.120 0.133 0.105 pCi/g 05/30/19 15:09 06/20/19 13:42 1

Lab Sample ID: 160-34280-10Client Sample ID: AB02-MC09-01
Matrix: SolidDate Collected: 05/17/19 10:45

Percent Solids: 96.1Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.5 0.93 0.37 mg/Kg ☼ 06/06/19 12:34 06/18/19 03:11 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.47 0.19 mg/Kg 06/06/19 12:34 06/15/19 08:25 2☼Molybdenum 0.28 J

0.47 0.30 mg/Kg 06/06/19 12:34 06/15/19 08:25 2☼Selenium 2.1

0.093 0.037 mg/Kg 06/06/19 12:34 06/18/19 03:11 2☼Uranium 5.9

0.93 0.37 mg/Kg 06/06/19 12:34 06/18/19 03:11 2☼Vanadium 35

Lab Sample ID: 160-34280-11Client Sample ID: AB02-MC10-01
Matrix: SolidDate Collected: 05/17/19 14:15

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 3.30

(2σ+/-)

0.427

(2σ+/-)

106/20/19 14:1205/30/19 15:09pCi/g0.1410.500

RL MDC

0.254

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 14:12 11.150.8520.8032.56Thorium-234

Ac-228 2.34 0.301 0.384 0.166 pCi/g 05/30/19 15:09 06/20/19 14:12 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.42 0.703 0.747 0.814 pCi/g 05/30/19 15:09 06/20/19 14:12 1

Bi-214 3.30 0.254 0.427 0.141 pCi/g 05/30/19 15:09 06/20/19 14:12 1

K-40 5.34 0.945 1.09 0.592 pCi/g 05/30/19 15:09 06/20/19 14:12 1

Pb-212 1.97 0.162 0.302 0.148 pCi/g 05/30/19 15:09 06/20/19 14:12 1

Pb-214 3.37 0.214 0.410 0.184 pCi/g 05/30/19 15:09 06/20/19 14:12 1

Tl-208 0.715 0.101 0.125 0.0684 pCi/g 05/30/19 15:09 06/20/19 14:12 1

Lab Sample ID: 160-34280-11Client Sample ID: AB02-MC10-01
Matrix: SolidDate Collected: 05/17/19 14:15

Percent Solids: 96.2Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.7 0.96 0.38 mg/Kg ☼ 06/06/19 12:34 06/18/19 03:17 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 06/06/19 12:34 06/15/19 08:31 2☼Molybdenum 0.43 J

0.48 0.31 mg/Kg 06/06/19 12:34 06/15/19 08:31 2☼Selenium 2.1

0.096 0.038 mg/Kg 06/06/19 12:34 06/18/19 03:17 2☼Uranium 6.1

0.96 0.38 mg/Kg 06/06/19 12:34 06/18/19 03:17 2☼Vanadium 44
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Client Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34280-12Client Sample ID: AB02-MD01-01
Matrix: SolidDate Collected: 05/16/19 12:05

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 14.5

(2σ+/-)

1.65

(2σ+/-)

106/20/19 14:1305/30/19 15:09pCi/g0.3510.500

RL MDC

0.717

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 14:13 12.561.781.597.17Thorium-234

Ac-228 2.80 0.564 0.631 0.453 pCi/g 05/30/19 15:09 06/20/19 14:13 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 14.5 0.717 1.65 0.351 pCi/g 05/30/19 15:09 06/20/19 14:13 1

K-40 9.07 1.68 1.91 1.06 pCi/g 05/30/19 15:09 06/20/19 14:13 1

Pb-212 2.12 0.246 0.331 0.294 pCi/g 05/30/19 15:09 06/20/19 14:13 1

Pb-214 15.0 0.735 1.69 0.463 pCi/g 05/30/19 15:09 06/20/19 14:13 1

Tl-208 0.903 0.201 0.221 0.180 pCi/g 05/30/19 15:09 06/20/19 14:13 1

Lab Sample ID: 160-34280-12Client Sample ID: AB02-MD01-01
Matrix: SolidDate Collected: 05/16/19 12:05

Percent Solids: 95.7Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.0 0.90 0.36 mg/Kg ☼ 06/06/19 12:34 06/18/19 03:24 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.45 0.18 mg/Kg 06/06/19 12:34 06/15/19 08:38 2☼Molybdenum 0.86

0.45 0.29 mg/Kg 06/06/19 12:34 06/15/19 08:38 2☼Selenium 2.0

0.090 0.036 mg/Kg 06/06/19 12:34 06/18/19 03:24 2☼Uranium 11

0.90 0.36 mg/Kg 06/06/19 12:34 06/18/19 03:24 2☼Vanadium 49

Lab Sample ID: 160-34280-13Client Sample ID: AB02-MD02-01
Matrix: SolidDate Collected: 05/17/19 14:42

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 6.02

(2σ+/-)

0.767

(2σ+/-)

106/20/19 14:1505/30/19 15:09pCi/g0.2110.500

RL MDC

0.462

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 14:15 11.761.121.053.46Thorium-234

Ac-228 2.00 0.405 0.453 0.243 pCi/g 05/30/19 15:09 06/20/19 14:15 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.90 1.33 1.36 1.29 pCi/g 05/30/19 15:09 06/20/19 14:15 1

Bi-214 6.02 0.462 0.767 0.211 pCi/g 05/30/19 15:09 06/20/19 14:15 1

K-40 12.4 1.91 2.29 0.766 pCi/g 05/30/19 15:09 06/20/19 14:15 1

Pb-212 1.79 0.206 0.278 0.227 pCi/g 05/30/19 15:09 06/20/19 14:15 1

Pb-214 6.63 0.404 0.785 0.287 pCi/g 05/30/19 15:09 06/20/19 14:15 1
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Client Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34280-13Client Sample ID: AB02-MD02-01
Matrix: SolidDate Collected: 05/17/19 14:42

Percent Solids: 96.2Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.2 1.0 0.40 mg/Kg ☼ 06/06/19 12:34 06/18/19 03:51 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 06/06/19 12:34 06/15/19 08:45 2☼Molybdenum 0.56

0.50 0.32 mg/Kg 06/06/19 12:34 06/15/19 08:45 2☼Selenium 2.1

0.10 0.040 mg/Kg 06/06/19 12:34 06/18/19 03:51 2☼Uranium 5.9

1.0 0.40 mg/Kg 06/06/19 12:34 06/18/19 03:51 2☼Vanadium 50

Lab Sample ID: 160-34280-14Client Sample ID: AB02-MD03-01
Matrix: SolidDate Collected: 05/17/19 14:30

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.969

(2σ+/-)

0.243

(2σ+/-)

106/20/19 14:1705/30/19 15:09pCi/g0.1780.500

RL MDC

0.221

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 14:17 11.430.7690.758U1.14Thorium-234

Ac-228 1.94 0.291 0.353 0.113 pCi/g 05/30/19 15:09 06/20/19 14:17 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.47 0.822 0.898 0.360 pCi/g 05/30/19 15:09 06/20/19 14:17 1

Bi-214 0.969 0.221 0.243 0.178 pCi/g 05/30/19 15:09 06/20/19 14:17 1

K-40 13.3 1.86 2.30 0.702 pCi/g 05/30/19 15:09 06/20/19 14:17 1

Pb-212 2.09 0.192 0.332 0.155 pCi/g 05/30/19 15:09 06/20/19 14:17 1

Pb-214 1.23 0.176 0.218 0.151 pCi/g 05/30/19 15:09 06/20/19 14:17 1

Tl-208 0.691 0.125 0.144 0.0911 pCi/g 05/30/19 15:09 06/20/19 14:17 1

Lab Sample ID: 160-34280-14Client Sample ID: AB02-MD03-01
Matrix: SolidDate Collected: 05/17/19 14:30

Percent Solids: 94.7Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 45 1.0 0.40 mg/Kg ☼ 06/06/19 12:34 06/18/19 03:57 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 06/06/19 12:34 06/15/19 08:51 2☼Molybdenum ND

0.50 0.32 mg/Kg 06/06/19 12:34 06/15/19 08:51 2☼Selenium 2.6

0.10 0.040 mg/Kg 06/06/19 12:34 06/18/19 03:57 2☼Uranium 1.8

1.0 0.40 mg/Kg 06/06/19 12:34 06/18/19 03:57 2☼Vanadium 40

Lab Sample ID: 160-34280-15Client Sample ID: AB02-MD03-02
Matrix: SolidDate Collected: 05/17/19 12:41

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.10

(2σ+/-)

0.268

(2σ+/-)

106/20/19 14:1405/30/19 15:09pCi/g0.1850.500

RL MDC

0.242

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 14:14 11.240.8020.7891.29Thorium-234
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Client Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34280-15Client Sample ID: AB02-MD03-02
Matrix: SolidDate Collected: 05/17/19 12:41

Date Received: 05/22/19 13:03

Ac-228 2.00 0.311 0.372 0.132 pCi/g 05/30/19 15:09 06/20/19 14:14 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.89 0.968 1.01 0.696 pCi/g 05/30/19 15:09 06/20/19 14:14 1

Bi-214 1.10 0.242 0.268 0.185 pCi/g 05/30/19 15:09 06/20/19 14:14 1

K-40 11.7 1.88 2.23 0.809 pCi/g 05/30/19 15:09 06/20/19 14:14 1

Pb-212 1.93 0.193 0.316 0.149 pCi/g 05/30/19 15:09 06/20/19 14:14 1

Pb-214 1.11 0.180 0.214 0.205 pCi/g 05/30/19 15:09 06/20/19 14:14 1

Tl-208 0.772 0.130 0.152 0.0779 pCi/g 05/30/19 15:09 06/20/19 14:14 1

Lab Sample ID: 160-34280-15Client Sample ID: AB02-MD03-02
Matrix: SolidDate Collected: 05/17/19 12:41

Percent Solids: 94.0Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 30 1.0 0.40 mg/Kg ☼ 06/06/19 12:34 06/18/19 04:04 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 06/06/19 12:34 06/15/19 08:58 2☼Molybdenum 0.22 J

0.50 0.32 mg/Kg 06/06/19 12:34 06/15/19 08:58 2☼Selenium 1.9

0.10 0.040 mg/Kg 06/06/19 12:34 06/18/19 04:04 2☼Uranium 1.5

1.0 0.40 mg/Kg 06/06/19 12:34 06/18/19 04:04 2☼Vanadium 45

Lab Sample ID: 160-34280-16Client Sample ID: AB02-WC01-01
Matrix: SolidDate Collected: 05/17/19 12:46

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.09

(2σ+/-)

0.310

(2σ+/-)

106/20/19 14:4905/30/19 15:09pCi/g0.1250.500

RL MDC

0.221

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 14:49 11.130.7130.6642.34Thorium-234

Ac-228 1.58 0.275 0.319 0.128 pCi/g 05/30/19 15:09 06/20/19 14:49 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 2.09 0.221 0.310 0.125 pCi/g 05/30/19 15:09 06/20/19 14:49 1

K-40 4.81 0.998 1.11 0.734 pCi/g 05/30/19 15:09 06/20/19 14:49 1

Pb-212 1.30 0.131 0.213 0.118 pCi/g 05/30/19 15:09 06/20/19 14:49 1

Pb-214 2.30 0.170 0.294 0.149 pCi/g 05/30/19 15:09 06/20/19 14:49 1

Tl-208 0.497 0.0929 0.106 0.0718 pCi/g 05/30/19 15:09 06/20/19 14:49 1

Lab Sample ID: 160-34280-16Client Sample ID: AB02-WC01-01
Matrix: SolidDate Collected: 05/17/19 12:46

Percent Solids: 95.1Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.8 0.98 0.39 mg/Kg ☼ 06/06/19 12:34 06/18/19 04:10 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.49 0.20 mg/Kg 06/06/19 12:34 06/15/19 09:05 2☼Molybdenum 0.39 J

0.49 0.31 mg/Kg 06/06/19 12:34 06/15/19 09:05 2☼Selenium 1.7

0.098 0.039 mg/Kg 06/06/19 12:34 06/18/19 04:10 2☼Uranium 7.4
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Client Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34280-16Client Sample ID: AB02-WC01-01
Matrix: SolidDate Collected: 05/17/19 12:46

Percent Solids: 95.1Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 46 0.98 0.39 mg/Kg ☼ 06/06/19 12:34 06/18/19 04:10 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-34280-17Client Sample ID: AB02-WC01-02
Matrix: SolidDate Collected: 05/17/19 11:19

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.25

(2σ+/-)

0.360

(2σ+/-)

106/20/19 14:5105/30/19 15:09pCi/g0.1820.500

RL MDC

0.277

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 14:51 11.660.8510.840U1.24Thorium-234

Ac-228 1.41 0.300 0.332 0.161 pCi/g 05/30/19 15:09 06/20/19 14:51 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 2.25 0.277 0.360 0.182 pCi/g 05/30/19 15:09 06/20/19 14:51 1

K-40 4.99 1.17 1.27 0.682 pCi/g 05/30/19 15:09 06/20/19 14:51 1

Pb-212 1.49 0.169 0.229 0.162 pCi/g 05/30/19 15:09 06/20/19 14:51 1

Pb-214 2.20 0.264 0.346 0.193 pCi/g 05/30/19 15:09 06/20/19 14:51 1

Tl-208 0.583 0.104 0.120 0.0705 pCi/g 05/30/19 15:09 06/20/19 14:51 1

Lab Sample ID: 160-34280-17Client Sample ID: AB02-WC01-02
Matrix: SolidDate Collected: 05/17/19 11:19

Percent Solids: 96.0Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.8 0.97 0.39 mg/Kg ☼ 06/06/19 12:34 06/18/19 04:17 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 06/06/19 12:34 06/15/19 09:31 2☼Molybdenum 0.30 J

0.48 0.31 mg/Kg 06/06/19 12:34 06/15/19 09:31 2☼Selenium 1.0

0.097 0.039 mg/Kg 06/06/19 12:34 06/18/19 04:17 2☼Uranium 4.3

0.97 0.39 mg/Kg 06/06/19 12:34 06/18/19 04:17 2☼Vanadium 35

Lab Sample ID: 160-34280-18Client Sample ID: AB02-WC02-01
Matrix: SolidDate Collected: 05/17/19 10:58

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 7.62

(2σ+/-)

0.918

(2σ+/-)

106/20/19 14:5305/30/19 15:09pCi/g0.2500.500

RL MDC

0.489

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 14:53 11.861.261.193.83Thorium-234

Ac-228 2.56 0.453 0.522 0.383 pCi/g 05/30/19 15:09 06/20/19 14:53 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 7.62 0.489 0.918 0.250 pCi/g 05/30/19 15:09 06/20/19 14:53 1

K-40 9.43 1.86 2.09 1.13 pCi/g 05/30/19 15:09 06/20/19 14:53 1
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Client Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34280-18Client Sample ID: AB02-WC02-01
Matrix: SolidDate Collected: 05/17/19 10:58

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Pb-212 2.14 0.217 0.312 0.238 pCi/g 05/30/19 15:09 06/20/19 14:53 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Pb-214 7.88 0.489 0.937 0.307 pCi/g 05/30/19 15:09 06/20/19 14:53 1

Tl-208 0.749 0.147 0.165 0.129 pCi/g 05/30/19 15:09 06/20/19 14:53 1

Lab Sample ID: 160-34280-18Client Sample ID: AB02-WC02-01
Matrix: SolidDate Collected: 05/17/19 10:58

Percent Solids: 95.5Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.3 0.92 0.37 mg/Kg ☼ 06/06/19 12:34 06/18/19 04:24 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.46 0.18 mg/Kg 06/06/19 12:34 06/15/19 09:38 2☼Molybdenum 0.39 J

0.46 0.30 mg/Kg 06/06/19 12:34 06/15/19 09:38 2☼Selenium 2.5

0.092 0.037 mg/Kg 06/06/19 12:34 06/18/19 04:24 2☼Uranium 7.0

0.92 0.37 mg/Kg 06/06/19 12:34 06/18/19 04:24 2☼Vanadium 50

Lab Sample ID: 160-34280-19Client Sample ID: DUP-2
Matrix: SolidDate Collected: 05/17/19 00:00

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 15.1

(2σ+/-)

1.71

(2σ+/-)

106/20/19 14:5405/30/19 15:09pCi/g0.2710.500

RL MDC

0.680

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 14:54 12.502.131.7311.1Thorium-234

Ac-228 2.22 0.463 0.516 0.478 pCi/g 05/30/19 15:09 06/20/19 14:54 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 15.1 0.680 1.71 0.271 pCi/g 05/30/19 15:09 06/20/19 14:54 1

K-40 11.0 1.98 2.28 1.34 pCi/g 05/30/19 15:09 06/20/19 14:54 1

Pb-210 13.4 3.87 4.18 4.75 pCi/g 05/30/19 15:09 06/20/19 14:54 1

Pb-212 1.81 0.227 0.326 0.282 pCi/g 05/30/19 15:09 06/20/19 14:54 1

Pb-214 16.7 0.545 1.81 0.411 pCi/g 05/30/19 15:09 06/20/19 14:54 1

Tl-208 0.717 0.160 0.177 0.146 pCi/g 05/30/19 15:09 06/20/19 14:54 1

Lab Sample ID: 160-34280-19Client Sample ID: DUP-2
Matrix: SolidDate Collected: 05/17/19 00:00

Percent Solids: 96.6Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 14 0.90 0.36 mg/Kg ☼ 06/06/19 12:36 06/18/19 04:50 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.45 0.18 mg/Kg 06/06/19 12:36 06/18/19 04:50 2☼Molybdenum 1.4

0.45 0.29 mg/Kg 06/06/19 12:36 06/19/19 16:31 2☼Selenium 2.8

0.090 0.036 mg/Kg 06/06/19 12:36 06/18/19 04:50 2☼Uranium 62

0.90 0.36 mg/Kg 06/06/19 12:36 06/18/19 04:50 2☼Vanadium 110 F1
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Client Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34280-20Client Sample ID: DUP-3
Matrix: SolidDate Collected: 05/17/19 00:00

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 19.5

(2σ+/-)

2.20

(2σ+/-)

106/20/19 14:5205/30/19 15:09pCi/g0.3620.500

RL MDC

0.842

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 14:52 12.411.761.606.42Thorium-234

Ac-228 2.27 0.562 0.608 0.607 pCi/g 05/30/19 15:09 06/20/19 14:52 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 19.5 0.842 2.20 0.362 pCi/g 05/30/19 15:09 06/20/19 14:52 1

K-40 15.9 2.37 2.88 1.35 pCi/g 05/30/19 15:09 06/20/19 14:52 1

Pb-210 13.6 4.44 4.72 5.43 pCi/g 05/30/19 15:09 06/20/19 14:52 1

Pb-212 1.83 0.242 0.338 0.301 pCi/g 05/30/19 15:09 06/20/19 14:52 1

Pb-214 19.6 0.679 2.15 0.446 pCi/g 05/30/19 15:09 06/20/19 14:52 1

Tl-208 0.480 0.156 0.164 0.173 pCi/g 05/30/19 15:09 06/20/19 14:52 1

Lab Sample ID: 160-34280-20Client Sample ID: DUP-3
Matrix: SolidDate Collected: 05/17/19 00:00

Percent Solids: 96.1Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 13 0.94 0.38 mg/Kg ☼ 06/06/19 12:36 06/18/19 05:43 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.47 0.19 mg/Kg 06/06/19 12:36 06/18/19 05:43 2☼Molybdenum 0.86

0.47 0.30 mg/Kg 06/06/19 12:36 06/19/19 17:04 2☼Selenium 2.1 F1

0.094 0.038 mg/Kg 06/06/19 12:36 06/18/19 05:43 2☼Uranium 69 F1

0.94 0.38 mg/Kg 06/06/19 12:36 06/18/19 05:43 2☼Vanadium 86 F1

Lab Sample ID: 160-34280-21Client Sample ID: DUP-4
Matrix: SolidDate Collected: 05/17/19 00:00

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 3.68

(2σ+/-)

0.530

(2σ+/-)

106/21/19 06:0205/30/19 16:41pCi/g0.2050.500

RL MDC

0.367

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/21/19 06:02 11.591.101.072.32Thorium-234

Ac-228 2.42 0.393 0.464 0.243 pCi/g 05/30/19 16:41 06/21/19 06:02 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.12 1.49 1.52 1.41 pCi/g 05/30/19 16:41 06/21/19 06:02 1

Bi-214 3.68 0.367 0.530 0.205 pCi/g 05/30/19 16:41 06/21/19 06:02 1

K-40 3.79 1.13 1.20 0.835 pCi/g 05/30/19 16:41 06/21/19 06:02 1

Pb-212 2.18 0.212 0.353 0.173 pCi/g 05/30/19 16:41 06/21/19 06:02 1

Pb-214 3.91 0.310 0.511 0.272 pCi/g 05/30/19 16:41 06/21/19 06:02 1

Tl-208 0.804 0.152 0.174 0.112 pCi/g 05/30/19 16:41 06/21/19 06:02 1
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Client Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34280-21Client Sample ID: DUP-4
Matrix: SolidDate Collected: 05/17/19 00:00

Percent Solids: 96.3Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.9 0.90 0.36 mg/Kg ☼ 06/06/19 12:36 06/18/19 06:03 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.45 0.18 mg/Kg 06/06/19 12:36 06/18/19 06:03 2☼Molybdenum 0.62

0.45 0.29 mg/Kg 06/06/19 12:36 06/19/19 17:44 2☼Selenium 2.2

0.090 0.036 mg/Kg 06/06/19 12:36 06/18/19 06:03 2☼Uranium 6.0

0.90 0.36 mg/Kg 06/06/19 12:36 06/18/19 06:03 2☼Vanadium 40 F1

Lab Sample ID: 160-34280-22Client Sample ID: AB02-MH02-01
Matrix: SolidDate Collected: 05/17/19 12:45

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.67

(2σ+/-)

0.289

(2σ+/-)

106/21/19 06:0205/30/19 16:41pCi/g0.1410.500

RL MDC

0.233

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/21/19 06:02 11.390.8500.845U0.756Thorium-234

Ac-228 2.02 0.347 0.403 0.110 pCi/g 05/30/19 16:41 06/21/19 06:02 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.25 0.866 0.896 1.07 pCi/g 05/30/19 16:41 06/21/19 06:02 1

Bi-214 1.67 0.233 0.289 0.141 pCi/g 05/30/19 16:41 06/21/19 06:02 1

Pb-212 1.94 0.174 0.267 0.146 pCi/g 05/30/19 16:41 06/21/19 06:02 1

Pb-214 1.70 0.193 0.259 0.193 pCi/g 05/30/19 16:41 06/21/19 06:02 1

Tl-208 0.746 0.136 0.156 0.107 pCi/g 05/30/19 16:41 06/21/19 06:02 1

Lab Sample ID: 160-34280-22Client Sample ID: AB02-MH02-01
Matrix: SolidDate Collected: 05/17/19 12:45

Percent Solids: 98.2Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 13 0.86 0.34 mg/Kg ☼ 06/06/19 12:36 06/18/19 06:43 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.43 0.17 mg/Kg 06/06/19 12:36 06/18/19 06:43 2☼Molybdenum 0.36 J

0.43 0.27 mg/Kg 06/06/19 12:36 06/18/19 06:43 2☼Selenium 3.8

0.086 0.034 mg/Kg 06/06/19 12:36 06/18/19 06:43 2☼Uranium 2.4

0.86 0.34 mg/Kg 06/06/19 12:36 06/18/19 06:43 2☼Vanadium 43
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QC Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method: 6020B - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 160-431088/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431834 Prep Batch: 431088

RL MDL

Molybdenum ND 0.44 0.18 mg/Kg 06/06/19 12:34 06/15/19 05:52 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.280.44 mg/Kg 06/06/19 12:34 06/15/19 05:52 2Selenium

Client Sample ID: Method BlankLab Sample ID: MB 160-431088/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431088

RL MDL

Arsenic ND 0.89 0.36 mg/Kg 06/06/19 12:34 06/18/19 00:58 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.0360.089 mg/Kg 06/06/19 12:34 06/18/19 00:58 2Uranium

ND 0.360.89 mg/Kg 06/06/19 12:34 06/18/19 00:58 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-431088/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431088

Uranium 98.4 97.3 mg/Kg 99 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-431088/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431834 Prep Batch: 431088

Molybdenum 110 114 mg/Kg 103.9 70.5 - 129.

1

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Selenium 191 191 mg/Kg 99.9 68.6 - 131.

9

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-431088/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431088

Arsenic 161 161 mg/Kg 99.9 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Vanadium 56.7 53.6 mg/Kg 94.4 56.8 - 143.

4

Client Sample ID: Matrix SpikeLab Sample ID: 160-34268-A-20-C MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431834 Prep Batch: 431088

Molybdenum 0.53 49.8 44.6 mg/Kg 88 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Selenium 1.9 F1 49.8 39.9 mg/Kg 76 75 - 125☼
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QC Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Matrix SpikeLab Sample ID: 160-34268-A-20-C MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431088

Arsenic 4.5 99.6 98.9 mg/Kg 95 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Uranium 2.0 99.7 110 mg/Kg 108 75 - 125☼

Vanadium 45 F1 100 119 F1 mg/Kg 74 75 - 125☼

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 160-34268-A-20-D MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431834 Prep Batch: 431088

Molybdenum 0.53 50.8 45.8 mg/Kg 89 75 - 125 3 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Selenium 1.9 F1 50.9 39.7 F1 mg/Kg 74 75 - 125 1 35☼

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 160-34268-A-20-D MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431088

Arsenic 4.5 102 103 mg/Kg 97 75 - 125 4 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Uranium 2.0 102 103 mg/Kg 99 75 - 125 7 35☼

Vanadium 45 F1 102 111 F1 mg/Kg 64 75 - 125 7 35☼

Client Sample ID: Method BlankLab Sample ID: MB 160-431089/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431089

RL MDL

Arsenic ND 0.95 0.38 mg/Kg 06/06/19 12:36 06/18/19 04:30 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.190.47 mg/Kg 06/06/19 12:36 06/18/19 04:30 2Molybdenum

ND 0.0380.095 mg/Kg 06/06/19 12:36 06/18/19 04:30 2Uranium

ND 0.380.95 mg/Kg 06/06/19 12:36 06/18/19 04:30 2Vanadium

Client Sample ID: Method BlankLab Sample ID: MB 160-431089/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432245 Prep Batch: 431089

RL MDL

Selenium ND 0.47 0.30 mg/Kg 06/06/19 12:36 06/19/19 16:18 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-431089/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431089

Uranium 91.6 91.2 mg/Kg 100 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits
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QC Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-431089/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431089

Arsenic 161 168 mg/Kg 104.3 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 110 mg/Kg 100 70.5 - 129.

1
Vanadium 56.7 53.5 mg/Kg 94.4 56.8 - 143.

4

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-431089/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432245 Prep Batch: 431089

Selenium 191 205 mg/Kg 107.2 68.6 - 131.

9

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: DUP-2Lab Sample ID: 160-34280-19 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431089

Arsenic 14 93.7 102 mg/Kg 94 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum 1.4 46.8 43.5 mg/Kg 90 75 - 125☼

Uranium 62 93.8 155 mg/Kg 99 75 - 125☼

Vanadium 110 F1 94.0 156 F1 mg/Kg 50 75 - 125☼

Client Sample ID: DUP-2Lab Sample ID: 160-34280-19 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432245 Prep Batch: 431089

Selenium 2.8 46.9 41.7 mg/Kg 83 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: DUP-2Lab Sample ID: 160-34280-19 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431089

Arsenic 14 100 116 mg/Kg 102 75 - 125 13 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum 1.4 50.1 45.8 mg/Kg 89 75 - 125 5 35☼

Uranium 62 100 163 mg/Kg 100 75 - 125 5 35☼

Vanadium 110 F1 101 164 F1 mg/Kg 55 75 - 125 5 35☼

Client Sample ID: DUP-2Lab Sample ID: 160-34280-19 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432245 Prep Batch: 431089

Selenium 2.8 50.2 42.4 mg/Kg 79 75 - 125 2 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD
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QC Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: DUP-3Lab Sample ID: 160-34280-20 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431089

Arsenic 13 97.7 106 mg/Kg 95 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum 0.86 48.8 43.3 mg/Kg 87 75 - 125☼

Uranium 69 F1 97.8 103 F1 mg/Kg 35 75 - 125☼

Vanadium 86 F1 98.0 135 F1 mg/Kg 50 75 - 125☼

Client Sample ID: DUP-3Lab Sample ID: 160-34280-20 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432245 Prep Batch: 431089

Selenium 2.1 F1 48.8 40.4 mg/Kg 79 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: DUP-3Lab Sample ID: 160-34280-20 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431089

Arsenic 13 89.6 98.8 mg/Kg 95 75 - 125 7 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum 0.86 44.7 38.2 mg/Kg 83 75 - 125 13 35☼

Uranium 69 F1 89.7 105 F1 mg/Kg 41 75 - 125 2 35☼

Vanadium 86 F1 89.9 142 F1 mg/Kg 62 75 - 125 5 35☼

Client Sample ID: DUP-3Lab Sample ID: 160-34280-20 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432245 Prep Batch: 431089

Selenium 2.1 F1 44.8 34.6 F1 mg/Kg 73 75 - 125 15 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: DUP-4Lab Sample ID: 160-34280-21 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431089

Arsenic 3.9 95.9 98.9 mg/Kg 99 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum 0.62 47.9 40.7 mg/Kg 84 75 - 125☼

Uranium 6.0 96.0 98.5 mg/Kg 96 75 - 125☼

Vanadium 40 F1 96.3 119 mg/Kg 82 75 - 125☼

Client Sample ID: DUP-4Lab Sample ID: 160-34280-21 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432245 Prep Batch: 431089

Selenium 2.2 48.0 42.5 mg/Kg 84 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits
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QC Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: DUP-4Lab Sample ID: 160-34280-21 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431089

Arsenic 3.9 100 101 mg/Kg 97 75 - 125 2 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum 0.62 50.0 42.5 mg/Kg 84 75 - 125 4 35☼

Uranium 6.0 100 104 mg/Kg 98 75 - 125 5 35☼

Vanadium 40 F1 100 115 F1 mg/Kg 74 75 - 125 4 35☼

Client Sample ID: DUP-4Lab Sample ID: 160-34280-21 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432245 Prep Batch: 431089

Selenium 2.2 50.0 43.7 mg/Kg 83 75 - 125 3 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-430282/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432232 Prep Batch: 430282

Radium-226

Analyte

U 106/20/19 12:0805/30/19 15:09pCi/g0.239

MDC

0.500

RL

0.1350.135

(2σ+/-) (2σ+/-)

MB

-0.01753

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

106/20/19 12:0805/30/19 15:09pCi/g1.310.7750.774U-0.2247Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 05/30/19 15:09 06/20/19 12:08 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-430282/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432231 Prep Batch: 430282

Americium-241

Analyte

130-7010096.4396.7 11.3 1.09

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 27.7 29.64 3.12 0.318 pCi/g 107 70 - 130

Cobalt-60 11.5 12.46 1.30 0.137 pCi/g 108 70 - 130

Client Sample ID: AB02-MC01-01Lab Sample ID: 160-34280-1 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432236 Prep Batch: 430282

Radium-226

Analyte

21.5317.0019.2 1.95 0.500 0.399

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 8.66 7.866 1.84 2.37 pCi/g 0.60 2

Ac-228 20.081.9201.88 0.750 0.729

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides
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QC Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: AB02-MC01-01Lab Sample ID: 160-34280-1 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432236 Prep Batch: 430282

Bi-214 21.5317.0019.2 1.95 0.399

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

K-40 10.2 8.948 2.09 1.22 pCi/g 0.79 2

Pb-210 13.5 13.90 4.89 5.51 pCi/g 0.11 2

Pb-212 1.76 1.869 0.352 0.317 pCi/g 0.46 2

Pb-214 21.0 18.56 2.05 0.478 pCi/g 1.63 2

Tl-208 0.535 0.6017 0.184 0.170 pCi/g 0.50 2

Client Sample ID: Method BlankLab Sample ID: MB 160-430296/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432232 Prep Batch: 430296

Radium-226

Analyte

U 106/20/19 21:5905/30/19 16:41pCi/g0.334

MDC

0.500

RL

0.08110.0804

(2σ+/-) (2σ+/-)

MB

-0.1073

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

106/20/19 21:5905/30/19 16:41pCi/g1.150.3130.311U0.3160Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 05/30/19 16:41 06/20/19 21:59 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-430296/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432231 Prep Batch: 430296

Americium-241

Analyte

130-7010096.4896.7 11.3 1.15

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 27.7 30.54 3.21 0.286 pCi/g 110 70 - 130

Cobalt-60 11.5 12.13 1.27 0.172 pCi/g 105 70 - 130

Client Sample ID: DuplicateLab Sample ID: 160-34284-A-15-D DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432353 Prep Batch: 430296

Radium-226

Analyte

21.468.6217.65 1.00 0.500 0.272

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 3.77 4.193 1.51 2.32 pCi/g 0.43 2

Ac-228 21.013.2512.90 0.516 0.403

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-212 3.22 3.878 1.16 1.31 pCi/g 0.86 2

Bi-214 7.65 8.621 1.00 0.272 pCi/g 1.46 2

K-40 9.17 12.39 F 2.02 0.376 pCi/g 2.50 2

Pb-212 2.88 2.885 0.394 0.280 pCi/g 0.03 2

Pb-214 8.39 9.163 1.03 0.354 pCi/g 1.11 2

Tl-208 0.870 1.152 F 0.225 0.161 pCi/g 2.01 2
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QC Association Summary
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Metals

Prep Batch: 431088

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-34280-1 AB02-MC01-01 Total/NA

Solid 3050B160-34280-2 AB02-MC02-01 Total/NA

Solid 3050B160-34280-3 AB02-MC03-01 Total/NA

Solid 3050B160-34280-4 AB02-MC04-01 Total/NA

Solid 3050B160-34280-5 AB02-MC04-02 Total/NA

Solid 3050B160-34280-6 AB02-MC05-01 Total/NA

Solid 3050B160-34280-7 AB02-MC06-01 Total/NA

Solid 3050B160-34280-8 AB02-MC07-01 Total/NA

Solid 3050B160-34280-9 AB02-MC08-01 Total/NA

Solid 3050B160-34280-10 AB02-MC09-01 Total/NA

Solid 3050B160-34280-11 AB02-MC10-01 Total/NA

Solid 3050B160-34280-12 AB02-MD01-01 Total/NA

Solid 3050B160-34280-13 AB02-MD02-01 Total/NA

Solid 3050B160-34280-14 AB02-MD03-01 Total/NA

Solid 3050B160-34280-15 AB02-MD03-02 Total/NA

Solid 3050B160-34280-16 AB02-WC01-01 Total/NA

Solid 3050B160-34280-17 AB02-WC01-02 Total/NA

Solid 3050B160-34280-18 AB02-WC02-01 Total/NA

Solid 3050BMB 160-431088/1-A Method Blank Total/NA

Solid 3050BLCS 160-431088/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-431088/3-A Lab Control Sample Total/NA

Solid 3050B160-34268-A-20-C MS Matrix Spike Total/NA

Solid 3050B160-34268-A-20-D MSD Matrix Spike Duplicate Total/NA

Prep Batch: 431089

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-34280-19 DUP-2 Total/NA

Solid 3050B160-34280-20 DUP-3 Total/NA

Solid 3050B160-34280-21 DUP-4 Total/NA

Solid 3050B160-34280-22 AB02-MH02-01 Total/NA

Solid 3050BMB 160-431089/1-A Method Blank Total/NA

Solid 3050BLCS 160-431089/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-431089/3-A Lab Control Sample Total/NA

Solid 3050B160-34280-19 MS DUP-2 Total/NA

Solid 3050B160-34280-19 MSD DUP-2 Total/NA

Solid 3050B160-34280-20 MS DUP-3 Total/NA

Solid 3050B160-34280-20 MSD DUP-3 Total/NA

Solid 3050B160-34280-21 MS DUP-4 Total/NA

Solid 3050B160-34280-21 MSD DUP-4 Total/NA

Analysis Batch: 431834

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 431088160-34280-1 AB02-MC01-01 Total/NA

Solid 6020B 431088160-34280-2 AB02-MC02-01 Total/NA

Solid 6020B 431088160-34280-3 AB02-MC03-01 Total/NA

Solid 6020B 431088160-34280-4 AB02-MC04-01 Total/NA

Solid 6020B 431088160-34280-5 AB02-MC04-02 Total/NA

Solid 6020B 431088160-34280-6 AB02-MC05-01 Total/NA

Solid 6020B 431088160-34280-7 AB02-MC06-01 Total/NA

Solid 6020B 431088160-34280-8 AB02-MC07-01 Total/NA

Solid 6020B 431088160-34280-9 AB02-MC08-01 Total/NA
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QC Association Summary
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Metals (Continued)

Analysis Batch: 431834 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 431088160-34280-10 AB02-MC09-01 Total/NA

Solid 6020B 431088160-34280-11 AB02-MC10-01 Total/NA

Solid 6020B 431088160-34280-12 AB02-MD01-01 Total/NA

Solid 6020B 431088160-34280-13 AB02-MD02-01 Total/NA

Solid 6020B 431088160-34280-14 AB02-MD03-01 Total/NA

Solid 6020B 431088160-34280-15 AB02-MD03-02 Total/NA

Solid 6020B 431088160-34280-16 AB02-WC01-01 Total/NA

Solid 6020B 431088160-34280-17 AB02-WC01-02 Total/NA

Solid 6020B 431088160-34280-18 AB02-WC02-01 Total/NA

Solid 6020B 431088MB 160-431088/1-A Method Blank Total/NA

Solid 6020B 431088LCSSRM 160-431088/3-A Lab Control Sample Total/NA

Solid 6020B 431088160-34268-A-20-C MS Matrix Spike Total/NA

Solid 6020B 431088160-34268-A-20-D MSD Matrix Spike Duplicate Total/NA

Analysis Batch: 431935

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 431088160-34280-1 AB02-MC01-01 Total/NA

Solid 6020B 431088160-34280-2 AB02-MC02-01 Total/NA

Solid 6020B 431088160-34280-3 AB02-MC03-01 Total/NA

Solid 6020B 431088160-34280-4 AB02-MC04-01 Total/NA

Solid 6020B 431088160-34280-5 AB02-MC04-02 Total/NA

Solid 6020B 431088160-34280-6 AB02-MC05-01 Total/NA

Solid 6020B 431088160-34280-7 AB02-MC06-01 Total/NA

Solid 6020B 431088160-34280-8 AB02-MC07-01 Total/NA

Solid 6020B 431088160-34280-9 AB02-MC08-01 Total/NA

Solid 6020B 431088160-34280-10 AB02-MC09-01 Total/NA

Solid 6020B 431088160-34280-11 AB02-MC10-01 Total/NA

Solid 6020B 431088160-34280-12 AB02-MD01-01 Total/NA

Solid 6020B 431088160-34280-13 AB02-MD02-01 Total/NA

Solid 6020B 431088160-34280-14 AB02-MD03-01 Total/NA

Solid 6020B 431088160-34280-15 AB02-MD03-02 Total/NA

Solid 6020B 431088160-34280-16 AB02-WC01-01 Total/NA

Solid 6020B 431088160-34280-17 AB02-WC01-02 Total/NA

Solid 6020B 431088160-34280-18 AB02-WC02-01 Total/NA

Solid 6020B 431089160-34280-19 DUP-2 Total/NA

Solid 6020B 431089160-34280-20 DUP-3 Total/NA

Solid 6020B 431089160-34280-21 DUP-4 Total/NA

Solid 6020B 431089160-34280-22 AB02-MH02-01 Total/NA

Solid 6020B 431088MB 160-431088/1-A Method Blank Total/NA

Solid 6020B 431089MB 160-431089/1-A Method Blank Total/NA

Solid 6020B 431088LCS 160-431088/2-A Lab Control Sample Total/NA

Solid 6020B 431089LCS 160-431089/2-A Lab Control Sample Total/NA

Solid 6020B 431088LCSSRM 160-431088/3-A Lab Control Sample Total/NA

Solid 6020B 431089LCSSRM 160-431089/3-A Lab Control Sample Total/NA

Solid 6020B 431088160-34268-A-20-C MS Matrix Spike Total/NA

Solid 6020B 431088160-34268-A-20-D MSD Matrix Spike Duplicate Total/NA

Solid 6020B 431089160-34280-19 MS DUP-2 Total/NA

Solid 6020B 431089160-34280-19 MSD DUP-2 Total/NA

Solid 6020B 431089160-34280-20 MS DUP-3 Total/NA

Solid 6020B 431089160-34280-20 MSD DUP-3 Total/NA

Solid 6020B 431089160-34280-21 MS DUP-4 Total/NA
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QC Association Summary
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Metals (Continued)

Analysis Batch: 431935 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 431089160-34280-21 MSD DUP-4 Total/NA

Analysis Batch: 432245

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 431089160-34280-19 DUP-2 Total/NA

Solid 6020B 431089160-34280-20 DUP-3 Total/NA

Solid 6020B 431089160-34280-21 DUP-4 Total/NA

Solid 6020B 431089MB 160-431089/1-A Method Blank Total/NA

Solid 6020B 431089LCSSRM 160-431089/3-A Lab Control Sample Total/NA

Solid 6020B 431089160-34280-19 MS DUP-2 Total/NA

Solid 6020B 431089160-34280-19 MSD DUP-2 Total/NA

Solid 6020B 431089160-34280-20 MS DUP-3 Total/NA

Solid 6020B 431089160-34280-20 MSD DUP-3 Total/NA

Solid 6020B 431089160-34280-21 MS DUP-4 Total/NA

Solid 6020B 431089160-34280-21 MSD DUP-4 Total/NA

General Chemistry

Analysis Batch: 429820

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-34280-1 AB02-MC01-01 Total/NA

Solid Moisture160-34280-2 AB02-MC02-01 Total/NA

Solid Moisture160-34280-3 AB02-MC03-01 Total/NA

Solid Moisture160-34280-4 AB02-MC04-01 Total/NA

Solid Moisture160-34280-5 AB02-MC04-02 Total/NA

Solid Moisture160-34280-6 AB02-MC05-01 Total/NA

Solid Moisture160-34280-7 AB02-MC06-01 Total/NA

Solid Moisture160-34280-8 AB02-MC07-01 Total/NA

Solid Moisture160-34280-9 AB02-MC08-01 Total/NA

Solid Moisture160-34280-10 AB02-MC09-01 Total/NA

Solid Moisture160-34280-11 AB02-MC10-01 Total/NA

Solid Moisture160-34280-12 AB02-MD01-01 Total/NA

Solid Moisture160-34280-13 AB02-MD02-01 Total/NA

Solid Moisture160-34280-14 AB02-MD03-01 Total/NA

Solid Moisture160-34280-15 AB02-MD03-02 Total/NA

Solid Moisture160-34280-16 AB02-WC01-01 Total/NA

Solid Moisture160-34280-17 AB02-WC01-02 Total/NA

Solid Moisture160-34280-18 AB02-WC02-01 Total/NA

Solid Moisture160-34280-19 DUP-2 Total/NA

Solid Moisture160-34280-20 DUP-3 Total/NA

Solid Moisture160-34280-21 DUP-4 Total/NA

Solid Moisture160-34280-22 AB02-MH02-01 Total/NA

Solid Moisture160-34280-20 DU DUP-3 Total/NA

Solid Moisture160-34280-22 DU AB02-MH02-01 Total/NA

Rad

Leach Batch: 429845

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-34280-1 AB02-MC01-01 Total/NA

Solid Dry and Grind160-34280-2 AB02-MC02-01 Total/NA

Solid Dry and Grind160-34280-3 AB02-MC03-01 Total/NA
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QC Association Summary
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Rad (Continued)

Leach Batch: 429845 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-34280-4 AB02-MC04-01 Total/NA

Solid Dry and Grind160-34280-5 AB02-MC04-02 Total/NA

Solid Dry and Grind160-34280-6 AB02-MC05-01 Total/NA

Solid Dry and Grind160-34280-7 AB02-MC06-01 Total/NA

Solid Dry and Grind160-34280-8 AB02-MC07-01 Total/NA

Solid Dry and Grind160-34280-9 AB02-MC08-01 Total/NA

Solid Dry and Grind160-34280-10 AB02-MC09-01 Total/NA

Solid Dry and Grind160-34280-11 AB02-MC10-01 Total/NA

Solid Dry and Grind160-34280-12 AB02-MD01-01 Total/NA

Solid Dry and Grind160-34280-13 AB02-MD02-01 Total/NA

Solid Dry and Grind160-34280-14 AB02-MD03-01 Total/NA

Solid Dry and Grind160-34280-15 AB02-MD03-02 Total/NA

Solid Dry and Grind160-34280-16 AB02-WC01-01 Total/NA

Solid Dry and Grind160-34280-17 AB02-WC01-02 Total/NA

Solid Dry and Grind160-34280-18 AB02-WC02-01 Total/NA

Solid Dry and Grind160-34280-19 DUP-2 Total/NA

Solid Dry and Grind160-34280-20 DUP-3 Total/NA

Solid Dry and Grind160-34280-21 DUP-4 Total/NA

Solid Dry and Grind160-34280-22 AB02-MH02-01 Total/NA

Solid Dry and Grind160-34280-1 DU AB02-MC01-01 Total/NA

Leach Batch: 429852

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-34284-A-15-D DU Duplicate Total/NA

Prep Batch: 430282

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 429845160-34280-1 AB02-MC01-01 Total/NA

Solid Fill_Geo-21 429845160-34280-2 AB02-MC02-01 Total/NA

Solid Fill_Geo-21 429845160-34280-3 AB02-MC03-01 Total/NA

Solid Fill_Geo-21 429845160-34280-4 AB02-MC04-01 Total/NA

Solid Fill_Geo-21 429845160-34280-5 AB02-MC04-02 Total/NA

Solid Fill_Geo-21 429845160-34280-6 AB02-MC05-01 Total/NA

Solid Fill_Geo-21 429845160-34280-7 AB02-MC06-01 Total/NA

Solid Fill_Geo-21 429845160-34280-8 AB02-MC07-01 Total/NA

Solid Fill_Geo-21 429845160-34280-9 AB02-MC08-01 Total/NA

Solid Fill_Geo-21 429845160-34280-10 AB02-MC09-01 Total/NA

Solid Fill_Geo-21 429845160-34280-11 AB02-MC10-01 Total/NA

Solid Fill_Geo-21 429845160-34280-12 AB02-MD01-01 Total/NA

Solid Fill_Geo-21 429845160-34280-13 AB02-MD02-01 Total/NA

Solid Fill_Geo-21 429845160-34280-14 AB02-MD03-01 Total/NA

Solid Fill_Geo-21 429845160-34280-15 AB02-MD03-02 Total/NA

Solid Fill_Geo-21 429845160-34280-16 AB02-WC01-01 Total/NA

Solid Fill_Geo-21 429845160-34280-17 AB02-WC01-02 Total/NA

Solid Fill_Geo-21 429845160-34280-18 AB02-WC02-01 Total/NA

Solid Fill_Geo-21 429845160-34280-19 DUP-2 Total/NA

Solid Fill_Geo-21 429845160-34280-20 DUP-3 Total/NA

Solid Fill_Geo-21MB 160-430282/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-430282/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 429845160-34280-1 DU AB02-MC01-01 Total/NA
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QC Association Summary
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Rad

Prep Batch: 430296

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 429845160-34280-21 DUP-4 Total/NA

Solid Fill_Geo-21 429845160-34280-22 AB02-MH02-01 Total/NA

Solid Fill_Geo-21MB 160-430296/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-430296/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 429852160-34284-A-15-D DU Duplicate Total/NA
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ANALYTICAL REPORT

Job Number: 160-34280-1

SDG Number: AB02 RSE VD

Job Description: Cameron Area Mine Sites - En Pro
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Suite 2000
Chicago, IL  60604

Attention: Ms. Allison Wilding

_____________________________________________

Approved for release.
Ivan H Vania
Project Manager II
6/28/2019 12:30 PM

Ivan H Vania, Project Manager II
13715 Rider Trail North, Earth City, MO, 63045

(314)298-8566       
ivan.vania@testamericainc.com

06/28/2019  

The test results in this report meet NELAP requirements for parameters for which accreditation is required or available.
Any exceptions to the NELAP requirements are noted. Results pertain only to samples listed in this report.  Pursuant to
NELAP, this report shall not be reproduced, except in full, without the written approval of the laboratory. This report is
confidential and is intended for the sole use of TestAmerica and its client.  All questions regarding this report should be
directed to the TestAmerica Project Manager.

Louisiana Lab Certification ID (Non-Potable, Solid/Haz. Material): 106151
Florida Lab Certification ID (Drinking Water): E87689.
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Definitions/Glossary
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Qualifiers

Metals
Qualifier Description

F1 MS and/or MSD Recovery is outside acceptance limits.

Qualifier

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

V Serial Dilution exceeds the control limits

Rad
Qualifier Description

G The Sample MDC is greater than the requested RL.

Qualifier

U Result is less than the sample detection limit.

Rad TICs
Qualifier Description

F Duplicate RPD exceeds the control limit

Qualifier

Glossary
These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

Eurofins TestAmerica, St. Louis
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CASE NARRATIVE

Client: ARCADIS U.S., Inc.

Project: Cameron Area Mine Sites - En Pro

Report Number: 160-34280-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 
the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

Eurofins TestAmerica, St. Louis attests to the validity of the laboratory data generated by Eurofins TestAmerica facilities reported herein.  
All analyses performed by Eurofins TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC 
procedures described in the application methods.  Eurofins TestAmerica’s operations groups have reviewed the data for compliance with 
the laboratory QA/QC plan, and data have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any 
exceptions to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without 
the written approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

All solid sample results for Chemistry analyses are reported on an ""as received"" basis unless otherwise indicated by the presence of a 
% solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client.”

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 
sample-specific unless otherwise stated elsewhere in this narrative.

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 
receipt.

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report.

This laboratory report is confidential and is intended for the sole use of Eurofins TestAmerica and its client.

RECEIPT
The samples were received on 5/22/2019 1:03 PM; the samples arrived in good condition, properly preserved and, where required, on 
ice.  The temperatures of the 8 coolers at receipt time were 0.0º C, 0.9º C, 1.3º C, 19.0º C, 19.0º C, 19.0º C, 19.0º C and 19.0º C.

METALS ICP/MS
Samples AB02-MC01-01 (160-34280-1), AB02-MC02-01 (160-34280-2), AB02-MC03-01 (160-34280-3), AB02-MC04-01 (160-34280-4), 
AB02-MC04-02 (160-34280-5), AB02-MC05-01 (160-34280-6), AB02-MC06-01 (160-34280-7), AB02-MC07-01 (160-34280-8), 
AB02-MC08-01 (160-34280-9), AB02-MC09-01 (160-34280-10), AB02-MC10-01 (160-34280-11), AB02-MD01-01 (160-34280-12), 
AB02-MD02-01 (160-34280-13), AB02-MD03-01 (160-34280-14), AB02-MD03-02 (160-34280-15), AB02-WC01-01 (160-34280-16), 
AB02-WC01-02 (160-34280-17), AB02-WC02-01 (160-34280-18), DUP-2 (160-34280-19), DUP-3 (160-34280-20), DUP-4 
(160-34280-21) and AB02-MH02-01 (160-34280-22) were analyzed for Metals ICP/MS in accordance with SW 846. The samples were 
prepared on 06/06/2019 and analyzed on 06/15/2019, 06/18/2019 and 06/19/2019. 

Preparation Batch 160-431089, Analytical Batch 160-431935: 
The serial dilution performed for the following samples associated with batch 160-431935 was outside control limits for vanadium.  The 
majority of elements were within acceptable limits, indicating a possible matrix interference: (160-34280-B-19-A SD) 

The matrix spike / matrix spike duplicate (MS/MSD) recoveries for preparation batch 160-431089 and analytical batch 160-431935 were 
outside control limits for vanadium.  Sample matrix interference and/or non-homogeneity are suspected  because the associated 
laboratory control sample (LCS) recovery was within acceptance limits:  DUP-2 (160-34280-19[MS]) and DUP-2 (160-34280-19[MSD]). 

Page 5 of 1765



The post digestion spike % recovery for uranium associated with batch 160-431935 was not calculated due to a high concentration of this 
element in the original sample:  (160-34280-B-19-A PDS). 

The matrix spike / matrix spike duplicate (MS/MSD) recoveries for preparation batch 160-431089 and analytical batch 160-431935 were 
outside control limits for uranium and vanadium.  Sample matrix interference and/or non-homogeneity are suspected  because the 
associated laboratory control sample (LCS) recovery was within acceptance limits:  DUP-3 (160-34280-20[MS]) and DUP-3 
(160-34280-20[MSD]). 

The matrix spike / matrix spike duplicate (MS/MSD) recoveries for preparation batch 160-431089 and analytical batch 160-431935 were 
outside control limits for vanadium.  Sample matrix interference and/or non-homogeneity are suspected  because the associated 
laboratory control sample (LCS) recovery was within acceptance limits:  DUP-4 (160-34280-21[MS]) and DUP-4 (160-34280-21[MSD]).  

The matrix spike / matrix spike duplicate (MS/MSD) recoveries for preparation batch 160-431088 and analytical batch 160-431935 were 
outside control limits for vanadium.  Sample matrix interference and/or non-homogeneity are suspected  because the associated 
laboratory control sample (LCS) recovery was within acceptance limits:  (160-34268-A-20-C MS) and (160-34268-A-20-D MSD).  

The serial dilution performed for the following samples associated with batch 160-431935 was outside control limits for vanadium, 
indicating a possible matrix interference:  (160-34268-B-20-A SD). 

Preparation Batch 160-431088, Analytical Batch 160-431834:
The matrix spike / matrix spike duplicate (MS/MSD) recoveries for preparation batch 160-431088 and analytical batch 160-431834 were 
outside control limits for selenium.  Sample matrix interference and/or non-homogeneity are suspected  because the associated 
laboratory control sample (LCS) recovery was within acceptance limits:  (160-34268-A-20-C MS) and (160-34268-A-20-D MSD).  

Preparation Batch 160-431089, Analytical Batch 160-432245:
The matrix spike / matrix spike duplicate (MS/MSD) recoveries for preparation batch 160-431089 and analytical batch 160-432245 were 
outside control limits for selenium.  Sample matrix interference and/or non-homogeneity are suspected  because the associated 
laboratory control sample (LCS) recovery was within acceptance limits.  DUP-3 (160-34280-20[MS]) and DUP-3 (160-34280-20[MSD]).

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

PERCENT SOLIDS
Samples AB02-MC01-01 (160-34280-1), AB02-MC02-01 (160-34280-2), AB02-MC03-01 (160-34280-3), AB02-MC04-01 (160-34280-4), 
AB02-MC04-02 (160-34280-5), AB02-MC05-01 (160-34280-6), AB02-MC06-01 (160-34280-7), AB02-MC07-01 (160-34280-8), 
AB02-MC08-01 (160-34280-9), AB02-MC09-01 (160-34280-10), AB02-MC10-01 (160-34280-11), AB02-MD01-01 (160-34280-12), 
AB02-MD02-01 (160-34280-13), AB02-MD03-01 (160-34280-14), AB02-MD03-02 (160-34280-15), AB02-WC01-01 (160-34280-16), 
AB02-WC01-02 (160-34280-17), AB02-WC02-01 (160-34280-18), DUP-2 (160-34280-19), DUP-3 (160-34280-20), DUP-4 
(160-34280-21) and AB02-MH02-01 (160-34280-22) were analyzed for percent solids in accordance with EPA Method 160.3 MOD. The 
samples were analyzed on 05/28/2019. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

RADIUM-226 BY GAMMA SPEC (21 DAY INGROWTH)
Samples AB02-MC01-01 (160-34280-1), AB02-MC02-01 (160-34280-2), AB02-MC03-01 (160-34280-3), AB02-MC04-01 (160-34280-4), 
AB02-MC04-02 (160-34280-5), AB02-MC05-01 (160-34280-6), AB02-MC06-01 (160-34280-7), AB02-MC07-01 (160-34280-8), 
AB02-MC08-01 (160-34280-9), AB02-MC09-01 (160-34280-10), AB02-MC10-01 (160-34280-11), AB02-MD01-01 (160-34280-12), 
AB02-MD02-01 (160-34280-13), AB02-MD03-01 (160-34280-14), AB02-MD03-02 (160-34280-15), AB02-WC01-01 (160-34280-16), 
AB02-WC01-02 (160-34280-17), AB02-WC02-01 (160-34280-18), DUP-2 (160-34280-19), DUP-3 (160-34280-20), DUP-4 
(160-34280-21) and AB02-MH02-01 (160-34280-22) were analyzed for Radium-226 by gamma spec (21 day ingrowth) in accordance with 
EPA 901.1. The samples were leached on 05/28/2019, prepared on 05/30/2019 and analyzed on 06/20/2019 and 06/21/2019. 

Preparation Batch 160430282:
The following sample, analyzed by gamma spectroscopy, did not meet the Ra-226 detection goal due to high concentrations of the 
analyte:  AB02-MC05-01 (160-34280-6).

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 
sample-specific unless otherwise stated elsewhere in this narrative.  Radiochemistry sample results are reported with the count date/time 
applied as the Activity Reference Date:  AB02-MC01-01 (160-34280-1), AB02-MC02-01 (160-34280-2), AB02-MC03-01 (160-34280-3), 
AB02-MC04-01 (160-34280-4), AB02-MC04-02 (160-34280-5), AB02-MC05-01 (160-34280-6), AB02-MC06-01 (160-34280-7), 
AB02-MC07-01 (160-34280-8), AB02-MC08-01 (160-34280-9), AB02-MC09-01 (160-34280-10), AB02-MC10-01 (160-34280-11), 
AB02-MD01-01 (160-34280-12), AB02-MD02-01 (160-34280-13), AB02-MD03-01 (160-34280-14), AB02-MD03-02 (160-34280-15), 
AB02-WC01-01 (160-34280-16), AB02-WC01-02 (160-34280-17), AB02-WC02-01 (160-34280-18), DUP-2 (160-34280-19), DUP-3 
(160-34280-20), (LCS 160-430282/2-A), (MB 160-430282/1-A), and (160-34280-A-1-C DU).

For samples AB02-MC01-01 (160-34280-1), AB02-MC02-01 (160-34280-2), AB02-MC03-01 (160-34280-3), AB02-MC04-01 
(160-34280-4), AB02-MC04-02 (160-34280-5), AB02-MC05-01 (160-34280-6), AB02-MC06-01 (160-34280-7), AB02-MC07-01 
(160-34280-8), AB02-MC08-01 (160-34280-9), AB02-MC09-01 (160-34280-10), AB02-MC10-01 (160-34280-11), AB02-MD01-01 
(160-34280-12), AB02-MD02-01 (160-34280-13), AB02-MD03-01 (160-34280-14), AB02-MD03-02 (160-34280-15), AB02-WC01-01 
(160-34280-16), AB02-WC01-02 (160-34280-17), AB02-WC02-01 (160-34280-18), DUP-2 (160-34280-19), DUP-3 (160-34280-20), (LCS 
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160-430282/2-A), (MB 160-430282/1-A), and (160-34280-A-1-C DU) many isotopes requested for analysis do not have any gamma 
emissions, or the gamma emissions they do have are very poor.  Often, such analytes are reported by gamma spectrometry assuming 
secular equilibrium with a longer-lived parent.  The client should ensure that such inference is acceptable for their sample based upon 
process knowledge.  The following assumptions were made for this report:
Inferred    Reported
From        to
Nuclide     Nuclide
Th-234      Pa-234
Th-234      U-238
Pb-210      Po-210
Pb-210      Bi-210
Cs-137      Ba-137m
Po-216      Pb-212
Xe-131m     Xe-131
Sb-125      Te-125m
Ag-108m     Ag-108
Rh-106      Ru-106
Pb-212      Th-228
Pb-212      Ra-224
U-235       Th-231
Ac-228      Th-232
Ac-228      Ra-228
Th-227      Ra-223
Th-227      Ac-227
Th-227      Bi-214
Th-227      Pb-211
Bi-214      Ra-226

Preparation Batch 160-430296:
Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 
sample-specific unless otherwise stated elsewhere in this narrative.  Radiochemistry sample results are reported with the count date/time 
applied as the Activity Reference Date:  DUP-4 (160-34280-21), AB02-MH02-01 (160-34280-22), (LCS 160-430296/2-A), (MB 
160-430296/1-A), (160-34284-A-15-C), and (160-34284-A-15-D DU).

For samples DUP-4 (160-34280-21), AB02-MH02-01 (160-34280-22), (LCS 160-430296/2-A), (MB 160-430296/1-A), 
(160-34284-A-15-C), and (160-34284-A-15-D DU) many isotopes requested for analysis do not have any gamma emissions, or the 
gamma emissions they do have are very poor.  Often, such analytes are reported by gamma spectrometry assuming secular equilibrium 
with a longer-lived parent.  The client should ensure that such inference is acceptable for their sample based upon process knowledge.  
The following assumptions were made for this report:
Inferred    Reported
From        to
Nuclide     Nuclide
Th-234      Pa-234
Th-234      U-238
Pb-210      Po-210
Pb-210      Bi-210
Cs-137      Ba-137m
Po-216      Pb-212
Xe-131m     Xe-131
Sb-125      Te-125m
Ag-108m     Ag-108
Rh-106      Ru-106
Pb-212      Th-228
Pb-212      Ra-224
U-235       Th-231
Ac-228      Th-232
Ac-228      Ra-228
Th-227      Ra-223
Th-227      Ac-227
Th-227      Bi-214
Th-227      Pb-211
Bi-214      Ra-226

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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Client Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34280-1Client Sample ID: AB02-MC01-01
Matrix: SolidDate Collected: 05/17/19 09:40

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 19.2

(2σ+/-)

2.13

(2σ+/-)

106/20/19 12:1805/30/19 15:09pCi/g0.4170.500

RL MDC

0.843

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 12:18 12.571.861.598.66Thorium-234

Ac-228 1.88 0.657 0.684 0.774 pCi/g 05/30/19 15:09 06/20/19 12:18 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 19.2 0.843 2.13 0.417 pCi/g 05/30/19 15:09 06/20/19 12:18 1

K-40 10.2 2.34 2.56 1.84 pCi/g 05/30/19 15:09 06/20/19 12:18 1

Pb-210 13.5 5.23 5.50 6.52 pCi/g 05/30/19 15:09 06/20/19 12:18 1

Pb-212 1.76 0.238 0.301 0.307 pCi/g 05/30/19 15:09 06/20/19 12:18 1

Pb-214 21.0 0.682 2.24 0.459 pCi/g 05/30/19 15:09 06/20/19 12:18 1

Tl-208 0.535 0.183 0.191 0.201 pCi/g 05/30/19 15:09 06/20/19 12:18 1

Lab Sample ID: 160-34280-1Client Sample ID: AB02-MC01-01
Matrix: SolidDate Collected: 05/17/19 09:40

Percent Solids: 96.3Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 12 1.0 0.40 mg/Kg ☼ 06/06/19 12:34 06/18/19 01:51 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 06/06/19 12:34 06/15/19 07:05 2☼Molybdenum 1.9

0.50 0.32 mg/Kg 06/06/19 12:34 06/15/19 07:05 2☼Selenium 3.1

0.10 0.040 mg/Kg 06/06/19 12:34 06/18/19 01:51 2☼Uranium 46

1.0 0.40 mg/Kg 06/06/19 12:34 06/18/19 01:51 2☼Vanadium 66

Lab Sample ID: 160-34280-2Client Sample ID: AB02-MC02-01
Matrix: SolidDate Collected: 05/17/19 10:19

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 13.8

(2σ+/-)

1.54

(2σ+/-)

106/20/19 12:4205/30/19 15:09pCi/g0.2610.500

RL MDC

0.549

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 12:42 11.901.591.347.78Thorium-234

Ac-228 2.37 0.469 0.528 0.488 pCi/g 05/30/19 15:09 06/20/19 12:42 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.20 1.04 1.09 0.980 pCi/g 05/30/19 15:09 06/20/19 12:42 1

Bi-214 13.8 0.549 1.54 0.261 pCi/g 05/30/19 15:09 06/20/19 12:42 1

K-40 14.4 1.98 2.47 1.34 pCi/g 05/30/19 15:09 06/20/19 12:42 1

Pb-210 10.0 3.37 3.56 4.02 pCi/g 05/30/19 15:09 06/20/19 12:42 1

Pb-212 1.77 0.185 0.295 0.222 pCi/g 05/30/19 15:09 06/20/19 12:42 1

Pb-214 15.3 0.445 1.65 0.338 pCi/g 05/30/19 15:09 06/20/19 12:42 1

Tl-208 0.643 0.142 0.157 0.130 pCi/g 05/30/19 15:09 06/20/19 12:42 1

Eurofins TestAmerica, St. Louis
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Client Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34280-2Client Sample ID: AB02-MC02-01
Matrix: SolidDate Collected: 05/17/19 10:19

Percent Solids: 95.6Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 18 0.98 0.39 mg/Kg ☼ 06/06/19 12:34 06/18/19 01:58 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.49 0.20 mg/Kg 06/06/19 12:34 06/15/19 07:12 2☼Molybdenum 0.98

0.49 0.31 mg/Kg 06/06/19 12:34 06/15/19 07:12 2☼Selenium 3.9

0.098 0.039 mg/Kg 06/06/19 12:34 06/18/19 01:58 2☼Uranium 20

0.98 0.39 mg/Kg 06/06/19 12:34 06/18/19 01:58 2☼Vanadium 85

Lab Sample ID: 160-34280-3Client Sample ID: AB02-MC03-01
Matrix: SolidDate Collected: 05/17/19 10:36

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 4.17

(2σ+/-)

0.541

(2σ+/-)

106/20/19 12:4805/30/19 15:09pCi/g0.2200.500

RL MDC

0.336

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 12:48 11.741.111.091.83Thorium-234

Ac-228 2.04 0.348 0.404 0.193 pCi/g 05/30/19 15:09 06/20/19 12:48 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.40 0.783 0.820 0.668 pCi/g 05/30/19 15:09 06/20/19 12:48 1

Bi-214 4.17 0.336 0.541 0.220 pCi/g 05/30/19 15:09 06/20/19 12:48 1

K-40 13.1 1.60 2.07 0.359 pCi/g 05/30/19 15:09 06/20/19 12:48 1

Pb-210 6.17 2.40 2.52 3.08 pCi/g 05/30/19 15:09 06/20/19 12:48 1

Pb-212 1.82 0.179 0.261 0.168 pCi/g 05/30/19 15:09 06/20/19 12:48 1

Pb-214 4.29 0.365 0.568 0.249 pCi/g 05/30/19 15:09 06/20/19 12:48 1

Tl-208 0.665 0.122 0.139 0.0953 pCi/g 05/30/19 15:09 06/20/19 12:48 1

Lab Sample ID: 160-34280-3Client Sample ID: AB02-MC03-01
Matrix: SolidDate Collected: 05/17/19 10:36

Percent Solids: 96.2Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 13 0.99 0.40 mg/Kg ☼ 06/06/19 12:34 06/18/19 02:25 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 06/06/19 12:34 06/15/19 07:18 2☼Molybdenum 0.86

0.50 0.32 mg/Kg 06/06/19 12:34 06/15/19 07:18 2☼Selenium 2.9

0.099 0.040 mg/Kg 06/06/19 12:34 06/18/19 02:25 2☼Uranium 23

0.99 0.40 mg/Kg 06/06/19 12:34 06/18/19 02:25 2☼Vanadium 48

Lab Sample ID: 160-34280-4Client Sample ID: AB02-MC04-01
Matrix: SolidDate Collected: 05/17/19 11:07

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.46

(2σ+/-)

0.278

(2σ+/-)

106/20/19 12:4305/30/19 15:09pCi/g0.1390.500

RL MDC

0.233

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 12:43 13.691.071.06U-1.21Thorium-234

Eurofins TestAmerica, St. Louis
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Client Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34280-4Client Sample ID: AB02-MC04-01
Matrix: SolidDate Collected: 05/17/19 11:07

Date Received: 05/22/19 13:03

Ac-228 2.10 0.351 0.412 0.125 pCi/g 05/30/19 15:09 06/20/19 12:43 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.23 1.27 1.31 1.08 pCi/g 05/30/19 15:09 06/20/19 12:43 1

Bi-214 1.46 0.233 0.278 0.139 pCi/g 05/30/19 15:09 06/20/19 12:43 1

K-40 7.09 1.45 1.62 0.774 pCi/g 05/30/19 15:09 06/20/19 12:43 1

Pb-212 2.00 0.192 0.322 0.141 pCi/g 05/30/19 15:09 06/20/19 12:43 1

Pb-214 1.39 0.174 0.226 0.146 pCi/g 05/30/19 15:09 06/20/19 12:43 1

Tl-208 0.796 0.122 0.147 0.0655 pCi/g 05/30/19 15:09 06/20/19 12:43 1

Lab Sample ID: 160-34280-4Client Sample ID: AB02-MC04-01
Matrix: SolidDate Collected: 05/17/19 11:07

Percent Solids: 94.5Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.6 0.97 0.39 mg/Kg ☼ 06/06/19 12:34 06/18/19 02:31 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.49 0.19 mg/Kg 06/06/19 12:34 06/15/19 07:25 2☼Molybdenum 0.82

0.49 0.31 mg/Kg 06/06/19 12:34 06/15/19 07:25 2☼Selenium 1.6

0.097 0.039 mg/Kg 06/06/19 12:34 06/18/19 02:31 2☼Uranium 1.6

0.97 0.39 mg/Kg 06/06/19 12:34 06/18/19 02:31 2☼Vanadium 51

Lab Sample ID: 160-34280-5Client Sample ID: AB02-MC04-02
Matrix: SolidDate Collected: 05/17/19 13:21

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.36

(2σ+/-)

0.284

(2σ+/-)

106/20/19 13:3305/30/19 15:09pCi/g0.1930.500

RL MDC

0.248

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 13:33 11.620.9620.959U0.678Thorium-234

Ac-228 1.97 0.315 0.373 0.274 pCi/g 05/30/19 15:09 06/20/19 13:33 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.61 0.803 0.846 0.551 pCi/g 05/30/19 15:09 06/20/19 13:33 1

Bi-214 1.36 0.248 0.284 0.193 pCi/g 05/30/19 15:09 06/20/19 13:33 1

K-40 6.60 1.18 1.35 0.389 pCi/g 05/30/19 15:09 06/20/19 13:33 1

Pb-212 1.91 0.176 0.266 0.129 pCi/g 05/30/19 15:09 06/20/19 13:33 1

Pb-214 1.49 0.198 0.249 0.160 pCi/g 05/30/19 15:09 06/20/19 13:33 1

Tl-208 0.729 0.118 0.139 0.0817 pCi/g 05/30/19 15:09 06/20/19 13:33 1

Lab Sample ID: 160-34280-5Client Sample ID: AB02-MC04-02
Matrix: SolidDate Collected: 05/17/19 13:21

Percent Solids: 95.5Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.4 1.0 0.41 mg/Kg ☼ 06/06/19 12:34 06/18/19 02:38 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.51 0.20 mg/Kg 06/06/19 12:34 06/15/19 07:32 2☼Molybdenum 0.73

0.51 0.33 mg/Kg 06/06/19 12:34 06/15/19 07:32 2☼Selenium 1.6

Eurofins TestAmerica, St. Louis
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Client Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34280-5Client Sample ID: AB02-MC04-02
Matrix: SolidDate Collected: 05/17/19 13:21

Percent Solids: 95.5Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Uranium 1.9 0.10 0.041 mg/Kg ☼ 06/06/19 12:34 06/18/19 02:38 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 0.41 mg/Kg 06/06/19 12:34 06/18/19 02:38 2☼Vanadium 49

Lab Sample ID: 160-34280-6Client Sample ID: AB02-MC05-01
Matrix: SolidDate Collected: 05/17/19 13:27

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 77.1 G

(2σ+/-)

8.11

(2σ+/-)

106/21/19 09:1905/30/19 15:09pCi/g0.5340.500

RL MDC

1.25

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/21/19 09:19 13.854.792.6735.7Thorium-234

Ac-228 2.03 0.616 0.649 0.871 pCi/g 05/30/19 15:09 06/21/19 09:19 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 77.1 1.25 8.11 0.534 pCi/g 05/30/19 15:09 06/21/19 09:19 1

K-40 9.35 3.56 3.68 2.90 pCi/g 05/30/19 15:09 06/21/19 09:19 1

Pb-210 44.3 5.46 7.54 8.18 pCi/g 05/30/19 15:09 06/21/19 09:19 1

Pb-212 1.63 0.324 0.387 0.501 pCi/g 05/30/19 15:09 06/21/19 09:19 1

Pb-214 83.5 1.01 8.73 0.746 pCi/g 05/30/19 15:09 06/21/19 09:19 1

Tl-208 0.504 0.196 0.203 0.226 pCi/g 05/30/19 15:09 06/21/19 09:19 1

Lab Sample ID: 160-34280-6Client Sample ID: AB02-MC05-01
Matrix: SolidDate Collected: 05/17/19 13:27

Percent Solids: 96.5Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 37 0.97 0.39 mg/Kg ☼ 06/06/19 12:34 06/18/19 02:44 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 06/06/19 12:34 06/15/19 07:38 2☼Molybdenum 7.8

0.48 0.31 mg/Kg 06/06/19 12:34 06/15/19 07:38 2☼Selenium 6.9

0.097 0.039 mg/Kg 06/06/19 12:34 06/18/19 02:44 2☼Uranium 180

0.97 0.39 mg/Kg 06/06/19 12:34 06/18/19 02:44 2☼Vanadium 40

Lab Sample ID: 160-34280-7Client Sample ID: AB02-MC06-01
Matrix: SolidDate Collected: 05/17/19 12:00

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 58.8

(2σ+/-)

6.21

(2σ+/-)

106/20/19 13:3605/30/19 15:09pCi/g0.4770.500

RL MDC

1.14

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 13:36 13.948.853.1074.3Thorium-234

Ac-228 2.21 0.558 0.602 0.856 pCi/g 05/30/19 15:09 06/20/19 13:36 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Eurofins TestAmerica, St. Louis
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Client Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34280-7Client Sample ID: AB02-MC06-01
Matrix: SolidDate Collected: 05/17/19 12:00

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Bi-214 58.8 1.14 6.21 0.477 pCi/g 05/30/19 15:09 06/20/19 13:36 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 12.8 3.01 3.28 2.52 pCi/g 05/30/19 15:09 06/20/19 13:36 1

Pb-210 33.4 4.81 6.20 7.16 pCi/g 05/30/19 15:09 06/20/19 13:36 1

Pb-212 2.06 0.306 0.406 0.454 pCi/g 05/30/19 15:09 06/20/19 13:36 1

Pb-214 63.1 0.890 6.61 0.606 pCi/g 05/30/19 15:09 06/20/19 13:36 1

Lab Sample ID: 160-34280-7Client Sample ID: AB02-MC06-01
Matrix: SolidDate Collected: 05/17/19 12:00

Percent Solids: 95.4Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 51 0.90 0.36 mg/Kg ☼ 06/06/19 12:34 06/18/19 02:51 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.45 0.18 mg/Kg 06/06/19 12:34 06/15/19 08:05 2☼Molybdenum 3.1

0.45 0.29 mg/Kg 06/06/19 12:34 06/15/19 08:05 2☼Selenium 13

0.090 0.036 mg/Kg 06/06/19 12:34 06/18/19 02:51 2☼Uranium 280

0.90 0.36 mg/Kg 06/06/19 12:34 06/18/19 02:51 2☼Vanadium 120

Lab Sample ID: 160-34280-8Client Sample ID: AB02-MC07-01
Matrix: SolidDate Collected: 05/17/19 15:01

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 46.0

(2σ+/-)

4.81

(2σ+/-)

106/21/19 09:2305/30/19 15:09pCi/g0.4710.500

RL MDC

1.10

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/21/19 09:23 13.813.222.5617.5Thorium-234

Ac-228 2.74 0.753 0.802 0.942 pCi/g 05/30/19 15:09 06/21/19 09:23 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 46.0 1.10 4.81 0.471 pCi/g 05/30/19 15:09 06/21/19 09:23 1

K-40 12.9 2.51 2.83 2.00 pCi/g 05/30/19 15:09 06/21/19 09:23 1

Pb-210 35.8 7.00 8.31 8.43 pCi/g 05/30/19 15:09 06/21/19 09:23 1

Pb-212 2.26 0.311 0.390 0.435 pCi/g 05/30/19 15:09 06/21/19 09:23 1

Pb-214 47.0 1.08 4.89 0.752 pCi/g 05/30/19 15:09 06/21/19 09:23 1

Tl-208 0.913 0.232 0.250 0.230 pCi/g 05/30/19 15:09 06/21/19 09:23 1

Lab Sample ID: 160-34280-8Client Sample ID: AB02-MC07-01
Matrix: SolidDate Collected: 05/17/19 15:01

Percent Solids: 97.4Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 18 0.93 0.37 mg/Kg ☼ 06/06/19 12:34 06/18/19 02:58 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.47 0.19 mg/Kg 06/06/19 12:34 06/15/19 08:12 2☼Molybdenum 5.4

0.47 0.30 mg/Kg 06/06/19 12:34 06/15/19 08:12 2☼Selenium 3.8

0.093 0.037 mg/Kg 06/06/19 12:34 06/18/19 02:58 2☼Uranium 95

Eurofins TestAmerica, St. Louis
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Client Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34280-8Client Sample ID: AB02-MC07-01
Matrix: SolidDate Collected: 05/17/19 15:01

Percent Solids: 97.4Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 74 0.93 0.37 mg/Kg ☼ 06/06/19 12:34 06/18/19 02:58 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-34280-9Client Sample ID: AB02-MC08-01
Matrix: SolidDate Collected: 05/17/19 10:13

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 10.9

(2σ+/-)

1.28

(2σ+/-)

106/20/19 13:4105/30/19 15:09pCi/g0.2450.500

RL MDC

0.592

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 13:41 12.271.711.537.01Thorium-234

Ac-228 2.06 0.466 0.511 0.424 pCi/g 05/30/19 15:09 06/20/19 13:41 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 10.9 0.592 1.28 0.245 pCi/g 05/30/19 15:09 06/20/19 13:41 1

K-40 12.3 2.13 2.48 1.40 pCi/g 05/30/19 15:09 06/20/19 13:41 1

Pb-212 1.68 0.217 0.307 0.265 pCi/g 05/30/19 15:09 06/20/19 13:41 1

Pb-214 12.3 0.579 1.40 0.406 pCi/g 05/30/19 15:09 06/20/19 13:41 1

Tl-208 0.579 0.136 0.149 0.132 pCi/g 05/30/19 15:09 06/20/19 13:41 1

Lab Sample ID: 160-34280-9Client Sample ID: AB02-MC08-01
Matrix: SolidDate Collected: 05/17/19 10:13

Percent Solids: 95.6Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 12 0.94 0.37 mg/Kg ☼ 06/06/19 12:34 06/18/19 03:04 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.47 0.19 mg/Kg 06/06/19 12:34 06/15/19 08:18 2☼Molybdenum 0.52

0.47 0.30 mg/Kg 06/06/19 12:34 06/15/19 08:18 2☼Selenium 2.6

0.094 0.037 mg/Kg 06/06/19 12:34 06/18/19 03:04 2☼Uranium 12

0.94 0.37 mg/Kg 06/06/19 12:34 06/18/19 03:04 2☼Vanadium 44

Lab Sample ID: 160-34280-10Client Sample ID: AB02-MC09-01
Matrix: SolidDate Collected: 05/17/19 10:45

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 5.40

(2σ+/-)

0.699

(2σ+/-)

106/20/19 13:4205/30/19 15:09pCi/g0.2190.500

RL MDC

0.431

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 13:42 11.610.9420.9171.96Thorium-234

Ac-228 1.78 0.320 0.367 0.357 pCi/g 05/30/19 15:09 06/20/19 13:42 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 5.40 0.431 0.699 0.219 pCi/g 05/30/19 15:09 06/20/19 13:42 1

K-40 13.3 1.86 2.30 0.681 pCi/g 05/30/19 15:09 06/20/19 13:42 1

Eurofins TestAmerica, St. Louis
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Client Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34280-10Client Sample ID: AB02-MC09-01
Matrix: SolidDate Collected: 05/17/19 10:45

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Pb-212 1.73 0.185 0.259 0.195 pCi/g 05/30/19 15:09 06/20/19 13:42 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Pb-214 5.57 0.345 0.662 0.252 pCi/g 05/30/19 15:09 06/20/19 13:42 1

Tl-208 0.574 0.120 0.133 0.105 pCi/g 05/30/19 15:09 06/20/19 13:42 1

Lab Sample ID: 160-34280-10Client Sample ID: AB02-MC09-01
Matrix: SolidDate Collected: 05/17/19 10:45

Percent Solids: 96.1Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.5 0.93 0.37 mg/Kg ☼ 06/06/19 12:34 06/18/19 03:11 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.47 0.19 mg/Kg 06/06/19 12:34 06/15/19 08:25 2☼Molybdenum 0.28 J

0.47 0.30 mg/Kg 06/06/19 12:34 06/15/19 08:25 2☼Selenium 2.1

0.093 0.037 mg/Kg 06/06/19 12:34 06/18/19 03:11 2☼Uranium 5.9

0.93 0.37 mg/Kg 06/06/19 12:34 06/18/19 03:11 2☼Vanadium 35

Lab Sample ID: 160-34280-11Client Sample ID: AB02-MC10-01
Matrix: SolidDate Collected: 05/17/19 14:15

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 3.30

(2σ+/-)

0.427

(2σ+/-)

106/20/19 14:1205/30/19 15:09pCi/g0.1410.500

RL MDC

0.254

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 14:12 11.150.8520.8032.56Thorium-234

Ac-228 2.34 0.301 0.384 0.166 pCi/g 05/30/19 15:09 06/20/19 14:12 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.42 0.703 0.747 0.814 pCi/g 05/30/19 15:09 06/20/19 14:12 1

Bi-214 3.30 0.254 0.427 0.141 pCi/g 05/30/19 15:09 06/20/19 14:12 1

K-40 5.34 0.945 1.09 0.592 pCi/g 05/30/19 15:09 06/20/19 14:12 1

Pb-212 1.97 0.162 0.302 0.148 pCi/g 05/30/19 15:09 06/20/19 14:12 1

Pb-214 3.37 0.214 0.410 0.184 pCi/g 05/30/19 15:09 06/20/19 14:12 1

Tl-208 0.715 0.101 0.125 0.0684 pCi/g 05/30/19 15:09 06/20/19 14:12 1

Lab Sample ID: 160-34280-11Client Sample ID: AB02-MC10-01
Matrix: SolidDate Collected: 05/17/19 14:15

Percent Solids: 96.2Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.7 0.96 0.38 mg/Kg ☼ 06/06/19 12:34 06/18/19 03:17 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 06/06/19 12:34 06/15/19 08:31 2☼Molybdenum 0.43 J

0.48 0.31 mg/Kg 06/06/19 12:34 06/15/19 08:31 2☼Selenium 2.1

0.096 0.038 mg/Kg 06/06/19 12:34 06/18/19 03:17 2☼Uranium 6.1

0.96 0.38 mg/Kg 06/06/19 12:34 06/18/19 03:17 2☼Vanadium 44

Eurofins TestAmerica, St. Louis

Page 14 of 1765



Client Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34280-12Client Sample ID: AB02-MD01-01
Matrix: SolidDate Collected: 05/16/19 12:05

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 14.5

(2σ+/-)

1.65

(2σ+/-)

106/20/19 14:1305/30/19 15:09pCi/g0.3510.500

RL MDC

0.717

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 14:13 12.561.781.597.17Thorium-234

Ac-228 2.80 0.564 0.631 0.453 pCi/g 05/30/19 15:09 06/20/19 14:13 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 14.5 0.717 1.65 0.351 pCi/g 05/30/19 15:09 06/20/19 14:13 1

K-40 9.07 1.68 1.91 1.06 pCi/g 05/30/19 15:09 06/20/19 14:13 1

Pb-212 2.12 0.246 0.331 0.294 pCi/g 05/30/19 15:09 06/20/19 14:13 1

Pb-214 15.0 0.735 1.69 0.463 pCi/g 05/30/19 15:09 06/20/19 14:13 1

Tl-208 0.903 0.201 0.221 0.180 pCi/g 05/30/19 15:09 06/20/19 14:13 1

Lab Sample ID: 160-34280-12Client Sample ID: AB02-MD01-01
Matrix: SolidDate Collected: 05/16/19 12:05

Percent Solids: 95.7Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.0 0.90 0.36 mg/Kg ☼ 06/06/19 12:34 06/18/19 03:24 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.45 0.18 mg/Kg 06/06/19 12:34 06/15/19 08:38 2☼Molybdenum 0.86

0.45 0.29 mg/Kg 06/06/19 12:34 06/15/19 08:38 2☼Selenium 2.0

0.090 0.036 mg/Kg 06/06/19 12:34 06/18/19 03:24 2☼Uranium 11

0.90 0.36 mg/Kg 06/06/19 12:34 06/18/19 03:24 2☼Vanadium 49

Lab Sample ID: 160-34280-13Client Sample ID: AB02-MD02-01
Matrix: SolidDate Collected: 05/17/19 14:42

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 6.02

(2σ+/-)

0.767

(2σ+/-)

106/20/19 14:1505/30/19 15:09pCi/g0.2110.500

RL MDC

0.462

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 14:15 11.761.121.053.46Thorium-234

Ac-228 2.00 0.405 0.453 0.243 pCi/g 05/30/19 15:09 06/20/19 14:15 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.90 1.33 1.36 1.29 pCi/g 05/30/19 15:09 06/20/19 14:15 1

Bi-214 6.02 0.462 0.767 0.211 pCi/g 05/30/19 15:09 06/20/19 14:15 1

K-40 12.4 1.91 2.29 0.766 pCi/g 05/30/19 15:09 06/20/19 14:15 1

Pb-212 1.79 0.206 0.278 0.227 pCi/g 05/30/19 15:09 06/20/19 14:15 1

Pb-214 6.63 0.404 0.785 0.287 pCi/g 05/30/19 15:09 06/20/19 14:15 1

Eurofins TestAmerica, St. Louis
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Client Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34280-13Client Sample ID: AB02-MD02-01
Matrix: SolidDate Collected: 05/17/19 14:42

Percent Solids: 96.2Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.2 1.0 0.40 mg/Kg ☼ 06/06/19 12:34 06/18/19 03:51 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 06/06/19 12:34 06/15/19 08:45 2☼Molybdenum 0.56

0.50 0.32 mg/Kg 06/06/19 12:34 06/15/19 08:45 2☼Selenium 2.1

0.10 0.040 mg/Kg 06/06/19 12:34 06/18/19 03:51 2☼Uranium 5.9

1.0 0.40 mg/Kg 06/06/19 12:34 06/18/19 03:51 2☼Vanadium 50

Lab Sample ID: 160-34280-14Client Sample ID: AB02-MD03-01
Matrix: SolidDate Collected: 05/17/19 14:30

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.969

(2σ+/-)

0.243

(2σ+/-)

106/20/19 14:1705/30/19 15:09pCi/g0.1780.500

RL MDC

0.221

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 14:17 11.430.7690.758U1.14Thorium-234

Ac-228 1.94 0.291 0.353 0.113 pCi/g 05/30/19 15:09 06/20/19 14:17 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.47 0.822 0.898 0.360 pCi/g 05/30/19 15:09 06/20/19 14:17 1

Bi-214 0.969 0.221 0.243 0.178 pCi/g 05/30/19 15:09 06/20/19 14:17 1

K-40 13.3 1.86 2.30 0.702 pCi/g 05/30/19 15:09 06/20/19 14:17 1

Pb-212 2.09 0.192 0.332 0.155 pCi/g 05/30/19 15:09 06/20/19 14:17 1

Pb-214 1.23 0.176 0.218 0.151 pCi/g 05/30/19 15:09 06/20/19 14:17 1

Tl-208 0.691 0.125 0.144 0.0911 pCi/g 05/30/19 15:09 06/20/19 14:17 1

Lab Sample ID: 160-34280-14Client Sample ID: AB02-MD03-01
Matrix: SolidDate Collected: 05/17/19 14:30

Percent Solids: 94.7Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 45 1.0 0.40 mg/Kg ☼ 06/06/19 12:34 06/18/19 03:57 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 06/06/19 12:34 06/15/19 08:51 2☼Molybdenum ND

0.50 0.32 mg/Kg 06/06/19 12:34 06/15/19 08:51 2☼Selenium 2.6

0.10 0.040 mg/Kg 06/06/19 12:34 06/18/19 03:57 2☼Uranium 1.8

1.0 0.40 mg/Kg 06/06/19 12:34 06/18/19 03:57 2☼Vanadium 40

Lab Sample ID: 160-34280-15Client Sample ID: AB02-MD03-02
Matrix: SolidDate Collected: 05/17/19 12:41

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.10

(2σ+/-)

0.268

(2σ+/-)

106/20/19 14:1405/30/19 15:09pCi/g0.1850.500

RL MDC

0.242

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 14:14 11.240.8020.7891.29Thorium-234
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Client Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34280-15Client Sample ID: AB02-MD03-02
Matrix: SolidDate Collected: 05/17/19 12:41

Date Received: 05/22/19 13:03

Ac-228 2.00 0.311 0.372 0.132 pCi/g 05/30/19 15:09 06/20/19 14:14 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.89 0.968 1.01 0.696 pCi/g 05/30/19 15:09 06/20/19 14:14 1

Bi-214 1.10 0.242 0.268 0.185 pCi/g 05/30/19 15:09 06/20/19 14:14 1

K-40 11.7 1.88 2.23 0.809 pCi/g 05/30/19 15:09 06/20/19 14:14 1

Pb-212 1.93 0.193 0.316 0.149 pCi/g 05/30/19 15:09 06/20/19 14:14 1

Pb-214 1.11 0.180 0.214 0.205 pCi/g 05/30/19 15:09 06/20/19 14:14 1

Tl-208 0.772 0.130 0.152 0.0779 pCi/g 05/30/19 15:09 06/20/19 14:14 1

Lab Sample ID: 160-34280-15Client Sample ID: AB02-MD03-02
Matrix: SolidDate Collected: 05/17/19 12:41

Percent Solids: 94.0Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 30 1.0 0.40 mg/Kg ☼ 06/06/19 12:34 06/18/19 04:04 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 06/06/19 12:34 06/15/19 08:58 2☼Molybdenum 0.22 J

0.50 0.32 mg/Kg 06/06/19 12:34 06/15/19 08:58 2☼Selenium 1.9

0.10 0.040 mg/Kg 06/06/19 12:34 06/18/19 04:04 2☼Uranium 1.5

1.0 0.40 mg/Kg 06/06/19 12:34 06/18/19 04:04 2☼Vanadium 45

Lab Sample ID: 160-34280-16Client Sample ID: AB02-WC01-01
Matrix: SolidDate Collected: 05/17/19 12:46

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.09

(2σ+/-)

0.310

(2σ+/-)

106/20/19 14:4905/30/19 15:09pCi/g0.1250.500

RL MDC

0.221

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 14:49 11.130.7130.6642.34Thorium-234

Ac-228 1.58 0.275 0.319 0.128 pCi/g 05/30/19 15:09 06/20/19 14:49 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 2.09 0.221 0.310 0.125 pCi/g 05/30/19 15:09 06/20/19 14:49 1

K-40 4.81 0.998 1.11 0.734 pCi/g 05/30/19 15:09 06/20/19 14:49 1

Pb-212 1.30 0.131 0.213 0.118 pCi/g 05/30/19 15:09 06/20/19 14:49 1

Pb-214 2.30 0.170 0.294 0.149 pCi/g 05/30/19 15:09 06/20/19 14:49 1

Tl-208 0.497 0.0929 0.106 0.0718 pCi/g 05/30/19 15:09 06/20/19 14:49 1

Lab Sample ID: 160-34280-16Client Sample ID: AB02-WC01-01
Matrix: SolidDate Collected: 05/17/19 12:46

Percent Solids: 95.1Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.8 0.98 0.39 mg/Kg ☼ 06/06/19 12:34 06/18/19 04:10 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.49 0.20 mg/Kg 06/06/19 12:34 06/15/19 09:05 2☼Molybdenum 0.39 J

0.49 0.31 mg/Kg 06/06/19 12:34 06/15/19 09:05 2☼Selenium 1.7

0.098 0.039 mg/Kg 06/06/19 12:34 06/18/19 04:10 2☼Uranium 7.4
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Client Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34280-16Client Sample ID: AB02-WC01-01
Matrix: SolidDate Collected: 05/17/19 12:46

Percent Solids: 95.1Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 46 0.98 0.39 mg/Kg ☼ 06/06/19 12:34 06/18/19 04:10 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-34280-17Client Sample ID: AB02-WC01-02
Matrix: SolidDate Collected: 05/17/19 11:19

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 2.25

(2σ+/-)

0.360

(2σ+/-)

106/20/19 14:5105/30/19 15:09pCi/g0.1820.500

RL MDC

0.277

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 14:51 11.660.8510.840U1.24Thorium-234

Ac-228 1.41 0.300 0.332 0.161 pCi/g 05/30/19 15:09 06/20/19 14:51 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 2.25 0.277 0.360 0.182 pCi/g 05/30/19 15:09 06/20/19 14:51 1

K-40 4.99 1.17 1.27 0.682 pCi/g 05/30/19 15:09 06/20/19 14:51 1

Pb-212 1.49 0.169 0.229 0.162 pCi/g 05/30/19 15:09 06/20/19 14:51 1

Pb-214 2.20 0.264 0.346 0.193 pCi/g 05/30/19 15:09 06/20/19 14:51 1

Tl-208 0.583 0.104 0.120 0.0705 pCi/g 05/30/19 15:09 06/20/19 14:51 1

Lab Sample ID: 160-34280-17Client Sample ID: AB02-WC01-02
Matrix: SolidDate Collected: 05/17/19 11:19

Percent Solids: 96.0Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.8 0.97 0.39 mg/Kg ☼ 06/06/19 12:34 06/18/19 04:17 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 06/06/19 12:34 06/15/19 09:31 2☼Molybdenum 0.30 J

0.48 0.31 mg/Kg 06/06/19 12:34 06/15/19 09:31 2☼Selenium 1.0

0.097 0.039 mg/Kg 06/06/19 12:34 06/18/19 04:17 2☼Uranium 4.3

0.97 0.39 mg/Kg 06/06/19 12:34 06/18/19 04:17 2☼Vanadium 35

Lab Sample ID: 160-34280-18Client Sample ID: AB02-WC02-01
Matrix: SolidDate Collected: 05/17/19 10:58

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 7.62

(2σ+/-)

0.918

(2σ+/-)

106/20/19 14:5305/30/19 15:09pCi/g0.2500.500

RL MDC

0.489

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 14:53 11.861.261.193.83Thorium-234

Ac-228 2.56 0.453 0.522 0.383 pCi/g 05/30/19 15:09 06/20/19 14:53 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 7.62 0.489 0.918 0.250 pCi/g 05/30/19 15:09 06/20/19 14:53 1

K-40 9.43 1.86 2.09 1.13 pCi/g 05/30/19 15:09 06/20/19 14:53 1
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Client Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34280-18Client Sample ID: AB02-WC02-01
Matrix: SolidDate Collected: 05/17/19 10:58

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Pb-212 2.14 0.217 0.312 0.238 pCi/g 05/30/19 15:09 06/20/19 14:53 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Pb-214 7.88 0.489 0.937 0.307 pCi/g 05/30/19 15:09 06/20/19 14:53 1

Tl-208 0.749 0.147 0.165 0.129 pCi/g 05/30/19 15:09 06/20/19 14:53 1

Lab Sample ID: 160-34280-18Client Sample ID: AB02-WC02-01
Matrix: SolidDate Collected: 05/17/19 10:58

Percent Solids: 95.5Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.3 0.92 0.37 mg/Kg ☼ 06/06/19 12:34 06/18/19 04:24 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.46 0.18 mg/Kg 06/06/19 12:34 06/15/19 09:38 2☼Molybdenum 0.39 J

0.46 0.30 mg/Kg 06/06/19 12:34 06/15/19 09:38 2☼Selenium 2.5

0.092 0.037 mg/Kg 06/06/19 12:34 06/18/19 04:24 2☼Uranium 7.0

0.92 0.37 mg/Kg 06/06/19 12:34 06/18/19 04:24 2☼Vanadium 50

Lab Sample ID: 160-34280-19Client Sample ID: DUP-2
Matrix: SolidDate Collected: 05/17/19 00:00

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 15.1

(2σ+/-)

1.71

(2σ+/-)

106/20/19 14:5405/30/19 15:09pCi/g0.2710.500

RL MDC

0.680

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 14:54 12.502.131.7311.1Thorium-234

Ac-228 2.22 0.463 0.516 0.478 pCi/g 05/30/19 15:09 06/20/19 14:54 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 15.1 0.680 1.71 0.271 pCi/g 05/30/19 15:09 06/20/19 14:54 1

K-40 11.0 1.98 2.28 1.34 pCi/g 05/30/19 15:09 06/20/19 14:54 1

Pb-210 13.4 3.87 4.18 4.75 pCi/g 05/30/19 15:09 06/20/19 14:54 1

Pb-212 1.81 0.227 0.326 0.282 pCi/g 05/30/19 15:09 06/20/19 14:54 1

Pb-214 16.7 0.545 1.81 0.411 pCi/g 05/30/19 15:09 06/20/19 14:54 1

Tl-208 0.717 0.160 0.177 0.146 pCi/g 05/30/19 15:09 06/20/19 14:54 1

Lab Sample ID: 160-34280-19Client Sample ID: DUP-2
Matrix: SolidDate Collected: 05/17/19 00:00

Percent Solids: 96.6Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 14 0.90 0.36 mg/Kg ☼ 06/06/19 12:36 06/18/19 04:50 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.45 0.18 mg/Kg 06/06/19 12:36 06/18/19 04:50 2☼Molybdenum 1.4

0.45 0.29 mg/Kg 06/06/19 12:36 06/19/19 16:31 2☼Selenium 2.8

0.090 0.036 mg/Kg 06/06/19 12:36 06/18/19 04:50 2☼Uranium 62

0.90 0.36 mg/Kg 06/06/19 12:36 06/18/19 04:50 2☼Vanadium 110 F1
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Client Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34280-20Client Sample ID: DUP-3
Matrix: SolidDate Collected: 05/17/19 00:00

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 19.5

(2σ+/-)

2.20

(2σ+/-)

106/20/19 14:5205/30/19 15:09pCi/g0.3620.500

RL MDC

0.842

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 15:09 06/20/19 14:52 12.411.761.606.42Thorium-234

Ac-228 2.27 0.562 0.608 0.607 pCi/g 05/30/19 15:09 06/20/19 14:52 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 19.5 0.842 2.20 0.362 pCi/g 05/30/19 15:09 06/20/19 14:52 1

K-40 15.9 2.37 2.88 1.35 pCi/g 05/30/19 15:09 06/20/19 14:52 1

Pb-210 13.6 4.44 4.72 5.43 pCi/g 05/30/19 15:09 06/20/19 14:52 1

Pb-212 1.83 0.242 0.338 0.301 pCi/g 05/30/19 15:09 06/20/19 14:52 1

Pb-214 19.6 0.679 2.15 0.446 pCi/g 05/30/19 15:09 06/20/19 14:52 1

Tl-208 0.480 0.156 0.164 0.173 pCi/g 05/30/19 15:09 06/20/19 14:52 1

Lab Sample ID: 160-34280-20Client Sample ID: DUP-3
Matrix: SolidDate Collected: 05/17/19 00:00

Percent Solids: 96.1Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 13 0.94 0.38 mg/Kg ☼ 06/06/19 12:36 06/18/19 05:43 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.47 0.19 mg/Kg 06/06/19 12:36 06/18/19 05:43 2☼Molybdenum 0.86

0.47 0.30 mg/Kg 06/06/19 12:36 06/19/19 17:04 2☼Selenium 2.1 F1

0.094 0.038 mg/Kg 06/06/19 12:36 06/18/19 05:43 2☼Uranium 69 F1

0.94 0.38 mg/Kg 06/06/19 12:36 06/18/19 05:43 2☼Vanadium 86 F1

Lab Sample ID: 160-34280-21Client Sample ID: DUP-4
Matrix: SolidDate Collected: 05/17/19 00:00

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 3.68

(2σ+/-)

0.530

(2σ+/-)

106/21/19 06:0205/30/19 16:41pCi/g0.2050.500

RL MDC

0.367

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/21/19 06:02 11.591.101.072.32Thorium-234

Ac-228 2.42 0.393 0.464 0.243 pCi/g 05/30/19 16:41 06/21/19 06:02 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.12 1.49 1.52 1.41 pCi/g 05/30/19 16:41 06/21/19 06:02 1

Bi-214 3.68 0.367 0.530 0.205 pCi/g 05/30/19 16:41 06/21/19 06:02 1

K-40 3.79 1.13 1.20 0.835 pCi/g 05/30/19 16:41 06/21/19 06:02 1

Pb-212 2.18 0.212 0.353 0.173 pCi/g 05/30/19 16:41 06/21/19 06:02 1

Pb-214 3.91 0.310 0.511 0.272 pCi/g 05/30/19 16:41 06/21/19 06:02 1

Tl-208 0.804 0.152 0.174 0.112 pCi/g 05/30/19 16:41 06/21/19 06:02 1
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Client Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34280-21Client Sample ID: DUP-4
Matrix: SolidDate Collected: 05/17/19 00:00

Percent Solids: 96.3Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.9 0.90 0.36 mg/Kg ☼ 06/06/19 12:36 06/18/19 06:03 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.45 0.18 mg/Kg 06/06/19 12:36 06/18/19 06:03 2☼Molybdenum 0.62

0.45 0.29 mg/Kg 06/06/19 12:36 06/19/19 17:44 2☼Selenium 2.2

0.090 0.036 mg/Kg 06/06/19 12:36 06/18/19 06:03 2☼Uranium 6.0

0.90 0.36 mg/Kg 06/06/19 12:36 06/18/19 06:03 2☼Vanadium 40 F1

Lab Sample ID: 160-34280-22Client Sample ID: AB02-MH02-01
Matrix: SolidDate Collected: 05/17/19 12:45

Date Received: 05/22/19 13:03

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.67

(2σ+/-)

0.289

(2σ+/-)

106/21/19 06:0205/30/19 16:41pCi/g0.1410.500

RL MDC

0.233

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/21/19 06:02 11.390.8500.845U0.756Thorium-234

Ac-228 2.02 0.347 0.403 0.110 pCi/g 05/30/19 16:41 06/21/19 06:02 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.25 0.866 0.896 1.07 pCi/g 05/30/19 16:41 06/21/19 06:02 1

Bi-214 1.67 0.233 0.289 0.141 pCi/g 05/30/19 16:41 06/21/19 06:02 1

Pb-212 1.94 0.174 0.267 0.146 pCi/g 05/30/19 16:41 06/21/19 06:02 1

Pb-214 1.70 0.193 0.259 0.193 pCi/g 05/30/19 16:41 06/21/19 06:02 1

Tl-208 0.746 0.136 0.156 0.107 pCi/g 05/30/19 16:41 06/21/19 06:02 1

Lab Sample ID: 160-34280-22Client Sample ID: AB02-MH02-01
Matrix: SolidDate Collected: 05/17/19 12:45

Percent Solids: 98.2Date Received: 05/22/19 13:03

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 13 0.86 0.34 mg/Kg ☼ 06/06/19 12:36 06/18/19 06:43 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.43 0.17 mg/Kg 06/06/19 12:36 06/18/19 06:43 2☼Molybdenum 0.36 J

0.43 0.27 mg/Kg 06/06/19 12:36 06/18/19 06:43 2☼Selenium 3.8

0.086 0.034 mg/Kg 06/06/19 12:36 06/18/19 06:43 2☼Uranium 2.4

0.86 0.34 mg/Kg 06/06/19 12:36 06/18/19 06:43 2☼Vanadium 43
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QC Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method: 6020B - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 160-431088/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431834 Prep Batch: 431088

RL MDL

Molybdenum ND 0.44 0.18 mg/Kg 06/06/19 12:34 06/15/19 05:52 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.280.44 mg/Kg 06/06/19 12:34 06/15/19 05:52 2Selenium

Client Sample ID: Method BlankLab Sample ID: MB 160-431088/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431088

RL MDL

Arsenic ND 0.89 0.36 mg/Kg 06/06/19 12:34 06/18/19 00:58 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.0360.089 mg/Kg 06/06/19 12:34 06/18/19 00:58 2Uranium

ND 0.360.89 mg/Kg 06/06/19 12:34 06/18/19 00:58 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-431088/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431088

Uranium 98.4 97.3 mg/Kg 99 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-431088/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431834 Prep Batch: 431088

Molybdenum 110 114 mg/Kg 103.9 70.5 - 129.

1

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Selenium 191 191 mg/Kg 99.9 68.6 - 131.

9

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-431088/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431088

Arsenic 161 161 mg/Kg 99.9 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Vanadium 56.7 53.6 mg/Kg 94.4 56.8 - 143.

4

Client Sample ID: Matrix SpikeLab Sample ID: 160-34268-A-20-C MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431834 Prep Batch: 431088

Molybdenum 0.53 49.8 44.6 mg/Kg 88 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Selenium 1.9 F1 49.8 39.9 mg/Kg 76 75 - 125☼
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QC Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Matrix SpikeLab Sample ID: 160-34268-A-20-C MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431088

Arsenic 4.5 99.6 98.9 mg/Kg 95 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Uranium 2.0 99.7 110 mg/Kg 108 75 - 125☼

Vanadium 45 F1 100 119 F1 mg/Kg 74 75 - 125☼

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 160-34268-A-20-D MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431834 Prep Batch: 431088

Molybdenum 0.53 50.8 45.8 mg/Kg 89 75 - 125 3 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Selenium 1.9 F1 50.9 39.7 F1 mg/Kg 74 75 - 125 1 35☼

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 160-34268-A-20-D MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431088

Arsenic 4.5 102 103 mg/Kg 97 75 - 125 4 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Uranium 2.0 102 103 mg/Kg 99 75 - 125 7 35☼

Vanadium 45 F1 102 111 F1 mg/Kg 64 75 - 125 7 35☼

Client Sample ID: Method BlankLab Sample ID: MB 160-431089/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431089

RL MDL

Arsenic ND 0.95 0.38 mg/Kg 06/06/19 12:36 06/18/19 04:30 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.190.47 mg/Kg 06/06/19 12:36 06/18/19 04:30 2Molybdenum

ND 0.0380.095 mg/Kg 06/06/19 12:36 06/18/19 04:30 2Uranium

ND 0.380.95 mg/Kg 06/06/19 12:36 06/18/19 04:30 2Vanadium

Client Sample ID: Method BlankLab Sample ID: MB 160-431089/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432245 Prep Batch: 431089

RL MDL

Selenium ND 0.47 0.30 mg/Kg 06/06/19 12:36 06/19/19 16:18 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-431089/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431089

Uranium 91.6 91.2 mg/Kg 100 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits
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QC Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-431089/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431089

Arsenic 161 168 mg/Kg 104.3 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 110 mg/Kg 100 70.5 - 129.

1
Vanadium 56.7 53.5 mg/Kg 94.4 56.8 - 143.

4

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-431089/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432245 Prep Batch: 431089

Selenium 191 205 mg/Kg 107.2 68.6 - 131.

9

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: DUP-2Lab Sample ID: 160-34280-19 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431089

Arsenic 14 93.7 102 mg/Kg 94 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum 1.4 46.8 43.5 mg/Kg 90 75 - 125☼

Uranium 62 93.8 155 mg/Kg 99 75 - 125☼

Vanadium 110 F1 94.0 156 F1 mg/Kg 50 75 - 125☼

Client Sample ID: DUP-2Lab Sample ID: 160-34280-19 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432245 Prep Batch: 431089

Selenium 2.8 46.9 41.7 mg/Kg 83 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: DUP-2Lab Sample ID: 160-34280-19 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431089

Arsenic 14 100 116 mg/Kg 102 75 - 125 13 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum 1.4 50.1 45.8 mg/Kg 89 75 - 125 5 35☼

Uranium 62 100 163 mg/Kg 100 75 - 125 5 35☼

Vanadium 110 F1 101 164 F1 mg/Kg 55 75 - 125 5 35☼

Client Sample ID: DUP-2Lab Sample ID: 160-34280-19 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432245 Prep Batch: 431089

Selenium 2.8 50.2 42.4 mg/Kg 79 75 - 125 2 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD
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QC Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: DUP-3Lab Sample ID: 160-34280-20 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431089

Arsenic 13 97.7 106 mg/Kg 95 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum 0.86 48.8 43.3 mg/Kg 87 75 - 125☼

Uranium 69 F1 97.8 103 F1 mg/Kg 35 75 - 125☼

Vanadium 86 F1 98.0 135 F1 mg/Kg 50 75 - 125☼

Client Sample ID: DUP-3Lab Sample ID: 160-34280-20 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432245 Prep Batch: 431089

Selenium 2.1 F1 48.8 40.4 mg/Kg 79 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: DUP-3Lab Sample ID: 160-34280-20 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431089

Arsenic 13 89.6 98.8 mg/Kg 95 75 - 125 7 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum 0.86 44.7 38.2 mg/Kg 83 75 - 125 13 35☼

Uranium 69 F1 89.7 105 F1 mg/Kg 41 75 - 125 2 35☼

Vanadium 86 F1 89.9 142 F1 mg/Kg 62 75 - 125 5 35☼

Client Sample ID: DUP-3Lab Sample ID: 160-34280-20 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432245 Prep Batch: 431089

Selenium 2.1 F1 44.8 34.6 F1 mg/Kg 73 75 - 125 15 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: DUP-4Lab Sample ID: 160-34280-21 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431089

Arsenic 3.9 95.9 98.9 mg/Kg 99 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum 0.62 47.9 40.7 mg/Kg 84 75 - 125☼

Uranium 6.0 96.0 98.5 mg/Kg 96 75 - 125☼

Vanadium 40 F1 96.3 119 mg/Kg 82 75 - 125☼

Client Sample ID: DUP-4Lab Sample ID: 160-34280-21 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432245 Prep Batch: 431089

Selenium 2.2 48.0 42.5 mg/Kg 84 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits
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QC Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: DUP-4Lab Sample ID: 160-34280-21 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431089

Arsenic 3.9 100 101 mg/Kg 97 75 - 125 2 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum 0.62 50.0 42.5 mg/Kg 84 75 - 125 4 35☼

Uranium 6.0 100 104 mg/Kg 98 75 - 125 5 35☼

Vanadium 40 F1 100 115 F1 mg/Kg 74 75 - 125 4 35☼

Client Sample ID: DUP-4Lab Sample ID: 160-34280-21 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432245 Prep Batch: 431089

Selenium 2.2 50.0 43.7 mg/Kg 83 75 - 125 3 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Lab Control SampleLab Sample ID: LRC 160-431834/3
Matrix: Solid
Analysis Batch: 431834

Molybdenum 3000 3040 ug/L 101 90 - 110

Analyte

LRC LRC

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Selenium 1000 910 ug/L 91 90 - 110

Client Sample ID: Lab Control SampleLab Sample ID: LRC 160-431935/2
Matrix: Solid
Analysis Batch: 431935

Vanadium 1000 974 ug/L 97 90 - 110

Analyte

LRC LRC

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LRC 160-431935/3
Matrix: Solid
Analysis Batch: 431935

Arsenic 2000 1880 ug/L 94 90 - 110

Analyte

LRC LRC

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 3000 3120 ug/L 104 90 - 110

Selenium 1000 1020 ug/L 102 90 - 110

Uranium 2000 2150 ug/L 108 90 - 110

Client Sample ID: Lab Control SampleLab Sample ID: LRC 160-432245/12
Matrix: Solid
Analysis Batch: 432245

Selenium 1000 996 ug/L 100 90 - 110

Analyte

LRC LRC

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits
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QC Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-430282/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432232 Prep Batch: 430282

Radium-226

Analyte

U 106/20/19 12:0805/30/19 15:09pCi/g0.239

MDC

0.500

RL

0.1350.135

(2σ+/-) (2σ+/-)

MB

-0.01753

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

106/20/19 12:0805/30/19 15:09pCi/g1.310.7750.774U-0.2247Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 05/30/19 15:09 06/20/19 12:08 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-430282/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432231 Prep Batch: 430282

Americium-241

Analyte

130-7010096.4396.7 11.3 1.09

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 27.7 29.64 3.12 0.318 pCi/g 107 70 - 130

Cobalt-60 11.5 12.46 1.30 0.137 pCi/g 108 70 - 130

Client Sample ID: AB02-MC01-01Lab Sample ID: 160-34280-1 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432236 Prep Batch: 430282

Radium-226

Analyte

21.5317.0019.2 1.95 0.500 0.399

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 8.66 7.866 1.84 2.37 pCi/g 0.60 2

Ac-228 20.081.9201.88 0.750 0.729

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-214 19.2 17.00 1.95 0.399 pCi/g 1.53 2

K-40 10.2 8.948 2.09 1.22 pCi/g 0.79 2

Pb-210 13.5 13.90 4.89 5.51 pCi/g 0.11 2

Pb-212 1.76 1.869 0.352 0.317 pCi/g 0.46 2

Pb-214 21.0 18.56 2.05 0.478 pCi/g 1.63 2

Tl-208 0.535 0.6017 0.184 0.170 pCi/g 0.50 2

Client Sample ID: Method BlankLab Sample ID: MB 160-430296/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432232 Prep Batch: 430296

Radium-226

Analyte

U 106/20/19 21:5905/30/19 16:41pCi/g0.334

MDC

0.500

RL

0.08110.0804

(2σ+/-) (2σ+/-)

MB

-0.1073

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

106/20/19 21:5905/30/19 16:41pCi/g1.150.3130.311U0.3160Thorium-234
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QC Sample Results
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 05/30/19 16:41 06/20/19 21:59 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-430296/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432231 Prep Batch: 430296

Americium-241

Analyte

130-7010096.4896.7 11.3 1.15

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 27.7 30.54 3.21 0.286 pCi/g 110 70 - 130

Cobalt-60 11.5 12.13 1.27 0.172 pCi/g 105 70 - 130

Client Sample ID: DuplicateLab Sample ID: 160-34284-A-15-D DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432353 Prep Batch: 430296

Radium-226

Analyte

21.468.6217.65 1.00 0.500 0.272

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 3.77 4.193 1.51 2.32 pCi/g 0.43 2

Ac-228 21.013.2512.90 0.516 0.403

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-212 3.22 3.878 1.16 1.31 pCi/g 0.86 2

Bi-214 7.65 8.621 1.00 0.272 pCi/g 1.46 2

K-40 9.17 12.39 F 2.02 0.376 pCi/g 2.50 2

Pb-212 2.88 2.885 0.394 0.280 pCi/g 0.03 2

Pb-214 8.39 9.163 1.03 0.354 pCi/g 1.11 2

Tl-208 0.870 1.152 F 0.225 0.161 pCi/g 2.01 2
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QC Association Summary
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Metals

Prep Batch: 431088

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-34280-1 AB02-MC01-01 Total/NA

Solid 3050B160-34280-2 AB02-MC02-01 Total/NA

Solid 3050B160-34280-3 AB02-MC03-01 Total/NA

Solid 3050B160-34280-4 AB02-MC04-01 Total/NA

Solid 3050B160-34280-5 AB02-MC04-02 Total/NA

Solid 3050B160-34280-6 AB02-MC05-01 Total/NA

Solid 3050B160-34280-7 AB02-MC06-01 Total/NA

Solid 3050B160-34280-8 AB02-MC07-01 Total/NA

Solid 3050B160-34280-9 AB02-MC08-01 Total/NA

Solid 3050B160-34280-10 AB02-MC09-01 Total/NA

Solid 3050B160-34280-11 AB02-MC10-01 Total/NA

Solid 3050B160-34280-12 AB02-MD01-01 Total/NA

Solid 3050B160-34280-13 AB02-MD02-01 Total/NA

Solid 3050B160-34280-14 AB02-MD03-01 Total/NA

Solid 3050B160-34280-15 AB02-MD03-02 Total/NA

Solid 3050B160-34280-16 AB02-WC01-01 Total/NA

Solid 3050B160-34280-17 AB02-WC01-02 Total/NA

Solid 3050B160-34280-18 AB02-WC02-01 Total/NA

Solid 3050BMB 160-431088/1-A Method Blank Total/NA

Solid 3050BLCS 160-431088/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-431088/3-A Lab Control Sample Total/NA

Solid 3050B160-34268-A-20-C MS Matrix Spike Total/NA

Solid 3050B160-34268-A-20-D MSD Matrix Spike Duplicate Total/NA

Prep Batch: 431089

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-34280-19 DUP-2 Total/NA

Solid 3050B160-34280-20 DUP-3 Total/NA

Solid 3050B160-34280-21 DUP-4 Total/NA

Solid 3050B160-34280-22 AB02-MH02-01 Total/NA

Solid 3050BMB 160-431089/1-A Method Blank Total/NA

Solid 3050BLCS 160-431089/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-431089/3-A Lab Control Sample Total/NA

Solid 3050B160-34280-19 MS DUP-2 Total/NA

Solid 3050B160-34280-19 MSD DUP-2 Total/NA

Solid 3050B160-34280-20 MS DUP-3 Total/NA

Solid 3050B160-34280-20 MSD DUP-3 Total/NA

Solid 3050B160-34280-21 MS DUP-4 Total/NA

Solid 3050B160-34280-21 MSD DUP-4 Total/NA

Analysis Batch: 431834

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 431088160-34280-1 AB02-MC01-01 Total/NA

Solid 6020B 431088160-34280-2 AB02-MC02-01 Total/NA

Solid 6020B 431088160-34280-3 AB02-MC03-01 Total/NA

Solid 6020B 431088160-34280-4 AB02-MC04-01 Total/NA

Solid 6020B 431088160-34280-5 AB02-MC04-02 Total/NA

Solid 6020B 431088160-34280-6 AB02-MC05-01 Total/NA

Solid 6020B 431088160-34280-7 AB02-MC06-01 Total/NA

Solid 6020B 431088160-34280-8 AB02-MC07-01 Total/NA

Solid 6020B 431088160-34280-9 AB02-MC08-01 Total/NA
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QC Association Summary
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Metals (Continued)

Analysis Batch: 431834 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 431088160-34280-10 AB02-MC09-01 Total/NA

Solid 6020B 431088160-34280-11 AB02-MC10-01 Total/NA

Solid 6020B 431088160-34280-12 AB02-MD01-01 Total/NA

Solid 6020B 431088160-34280-13 AB02-MD02-01 Total/NA

Solid 6020B 431088160-34280-14 AB02-MD03-01 Total/NA

Solid 6020B 431088160-34280-15 AB02-MD03-02 Total/NA

Solid 6020B 431088160-34280-16 AB02-WC01-01 Total/NA

Solid 6020B 431088160-34280-17 AB02-WC01-02 Total/NA

Solid 6020B 431088160-34280-18 AB02-WC02-01 Total/NA

Solid 6020B 431088MB 160-431088/1-A Method Blank Total/NA

Solid 6020B 431088LCSSRM 160-431088/3-A Lab Control Sample Total/NA

Solid 6020BLRC 160-431834/3 Lab Control Sample

Solid 6020B 431088160-34268-A-20-C MS Matrix Spike Total/NA

Solid 6020B 431088160-34268-A-20-D MSD Matrix Spike Duplicate Total/NA

Analysis Batch: 431935

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 431088160-34280-1 AB02-MC01-01 Total/NA

Solid 6020B 431088160-34280-2 AB02-MC02-01 Total/NA

Solid 6020B 431088160-34280-3 AB02-MC03-01 Total/NA

Solid 6020B 431088160-34280-4 AB02-MC04-01 Total/NA

Solid 6020B 431088160-34280-5 AB02-MC04-02 Total/NA

Solid 6020B 431088160-34280-6 AB02-MC05-01 Total/NA

Solid 6020B 431088160-34280-7 AB02-MC06-01 Total/NA

Solid 6020B 431088160-34280-8 AB02-MC07-01 Total/NA

Solid 6020B 431088160-34280-9 AB02-MC08-01 Total/NA

Solid 6020B 431088160-34280-10 AB02-MC09-01 Total/NA

Solid 6020B 431088160-34280-11 AB02-MC10-01 Total/NA

Solid 6020B 431088160-34280-12 AB02-MD01-01 Total/NA

Solid 6020B 431088160-34280-13 AB02-MD02-01 Total/NA

Solid 6020B 431088160-34280-14 AB02-MD03-01 Total/NA

Solid 6020B 431088160-34280-15 AB02-MD03-02 Total/NA

Solid 6020B 431088160-34280-16 AB02-WC01-01 Total/NA

Solid 6020B 431088160-34280-17 AB02-WC01-02 Total/NA

Solid 6020B 431088160-34280-18 AB02-WC02-01 Total/NA

Solid 6020B 431089160-34280-19 DUP-2 Total/NA

Solid 6020B 431089160-34280-20 DUP-3 Total/NA

Solid 6020B 431089160-34280-21 DUP-4 Total/NA

Solid 6020B 431089160-34280-22 AB02-MH02-01 Total/NA

Solid 6020B 431088MB 160-431088/1-A Method Blank Total/NA

Solid 6020B 431089MB 160-431089/1-A Method Blank Total/NA

Solid 6020B 431088LCS 160-431088/2-A Lab Control Sample Total/NA

Solid 6020B 431089LCS 160-431089/2-A Lab Control Sample Total/NA

Solid 6020B 431088LCSSRM 160-431088/3-A Lab Control Sample Total/NA

Solid 6020B 431089LCSSRM 160-431089/3-A Lab Control Sample Total/NA

Solid 6020BLRC 160-431935/2 Lab Control Sample

Solid 6020BLRC 160-431935/3 Lab Control Sample

Solid 6020B 431088160-34268-A-20-C MS Matrix Spike Total/NA

Solid 6020B 431088160-34268-A-20-D MSD Matrix Spike Duplicate Total/NA

Solid 6020B 431089160-34280-19 MS DUP-2 Total/NA

Solid 6020B 431089160-34280-19 MSD DUP-2 Total/NA
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QC Association Summary
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Metals (Continued)

Analysis Batch: 431935 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 431089160-34280-20 MS DUP-3 Total/NA

Solid 6020B 431089160-34280-20 MSD DUP-3 Total/NA

Solid 6020B 431089160-34280-21 MS DUP-4 Total/NA

Solid 6020B 431089160-34280-21 MSD DUP-4 Total/NA

Analysis Batch: 432245

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 431089160-34280-19 DUP-2 Total/NA

Solid 6020B 431089160-34280-20 DUP-3 Total/NA

Solid 6020B 431089160-34280-21 DUP-4 Total/NA

Solid 6020B 431089MB 160-431089/1-A Method Blank Total/NA

Solid 6020B 431089LCSSRM 160-431089/3-A Lab Control Sample Total/NA

Solid 6020BLRC 160-432245/12 Lab Control Sample

Solid 6020B 431089160-34280-19 MS DUP-2 Total/NA

Solid 6020B 431089160-34280-19 MSD DUP-2 Total/NA

Solid 6020B 431089160-34280-20 MS DUP-3 Total/NA

Solid 6020B 431089160-34280-20 MSD DUP-3 Total/NA

Solid 6020B 431089160-34280-21 MS DUP-4 Total/NA

Solid 6020B 431089160-34280-21 MSD DUP-4 Total/NA

General Chemistry

Analysis Batch: 429820

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-34280-1 AB02-MC01-01 Total/NA

Solid Moisture160-34280-2 AB02-MC02-01 Total/NA

Solid Moisture160-34280-3 AB02-MC03-01 Total/NA

Solid Moisture160-34280-4 AB02-MC04-01 Total/NA

Solid Moisture160-34280-5 AB02-MC04-02 Total/NA

Solid Moisture160-34280-6 AB02-MC05-01 Total/NA

Solid Moisture160-34280-7 AB02-MC06-01 Total/NA

Solid Moisture160-34280-8 AB02-MC07-01 Total/NA

Solid Moisture160-34280-9 AB02-MC08-01 Total/NA

Solid Moisture160-34280-10 AB02-MC09-01 Total/NA

Solid Moisture160-34280-11 AB02-MC10-01 Total/NA

Solid Moisture160-34280-12 AB02-MD01-01 Total/NA

Solid Moisture160-34280-13 AB02-MD02-01 Total/NA

Solid Moisture160-34280-14 AB02-MD03-01 Total/NA

Solid Moisture160-34280-15 AB02-MD03-02 Total/NA

Solid Moisture160-34280-16 AB02-WC01-01 Total/NA

Solid Moisture160-34280-17 AB02-WC01-02 Total/NA

Solid Moisture160-34280-18 AB02-WC02-01 Total/NA

Solid Moisture160-34280-19 DUP-2 Total/NA

Solid Moisture160-34280-20 DUP-3 Total/NA

Solid Moisture160-34280-21 DUP-4 Total/NA

Solid Moisture160-34280-22 AB02-MH02-01 Total/NA

Solid Moisture160-34280-20 DU DUP-3 Total/NA

Solid Moisture160-34280-22 DU AB02-MH02-01 Total/NA
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QC Association Summary
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Rad

Leach Batch: 429845

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-34280-1 AB02-MC01-01 Total/NA

Solid Dry and Grind160-34280-2 AB02-MC02-01 Total/NA

Solid Dry and Grind160-34280-3 AB02-MC03-01 Total/NA

Solid Dry and Grind160-34280-4 AB02-MC04-01 Total/NA

Solid Dry and Grind160-34280-5 AB02-MC04-02 Total/NA

Solid Dry and Grind160-34280-6 AB02-MC05-01 Total/NA

Solid Dry and Grind160-34280-7 AB02-MC06-01 Total/NA

Solid Dry and Grind160-34280-8 AB02-MC07-01 Total/NA

Solid Dry and Grind160-34280-9 AB02-MC08-01 Total/NA

Solid Dry and Grind160-34280-10 AB02-MC09-01 Total/NA

Solid Dry and Grind160-34280-11 AB02-MC10-01 Total/NA

Solid Dry and Grind160-34280-12 AB02-MD01-01 Total/NA

Solid Dry and Grind160-34280-13 AB02-MD02-01 Total/NA

Solid Dry and Grind160-34280-14 AB02-MD03-01 Total/NA

Solid Dry and Grind160-34280-15 AB02-MD03-02 Total/NA

Solid Dry and Grind160-34280-16 AB02-WC01-01 Total/NA

Solid Dry and Grind160-34280-17 AB02-WC01-02 Total/NA

Solid Dry and Grind160-34280-18 AB02-WC02-01 Total/NA

Solid Dry and Grind160-34280-19 DUP-2 Total/NA

Solid Dry and Grind160-34280-20 DUP-3 Total/NA

Solid Dry and Grind160-34280-21 DUP-4 Total/NA

Solid Dry and Grind160-34280-22 AB02-MH02-01 Total/NA

Solid Dry and Grind160-34280-1 DU AB02-MC01-01 Total/NA

Leach Batch: 429852

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-34284-A-15-D DU Duplicate Total/NA

Prep Batch: 430282

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 429845160-34280-1 AB02-MC01-01 Total/NA

Solid Fill_Geo-21 429845160-34280-2 AB02-MC02-01 Total/NA

Solid Fill_Geo-21 429845160-34280-3 AB02-MC03-01 Total/NA

Solid Fill_Geo-21 429845160-34280-4 AB02-MC04-01 Total/NA

Solid Fill_Geo-21 429845160-34280-5 AB02-MC04-02 Total/NA

Solid Fill_Geo-21 429845160-34280-6 AB02-MC05-01 Total/NA

Solid Fill_Geo-21 429845160-34280-7 AB02-MC06-01 Total/NA

Solid Fill_Geo-21 429845160-34280-8 AB02-MC07-01 Total/NA

Solid Fill_Geo-21 429845160-34280-9 AB02-MC08-01 Total/NA

Solid Fill_Geo-21 429845160-34280-10 AB02-MC09-01 Total/NA

Solid Fill_Geo-21 429845160-34280-11 AB02-MC10-01 Total/NA

Solid Fill_Geo-21 429845160-34280-12 AB02-MD01-01 Total/NA

Solid Fill_Geo-21 429845160-34280-13 AB02-MD02-01 Total/NA

Solid Fill_Geo-21 429845160-34280-14 AB02-MD03-01 Total/NA

Solid Fill_Geo-21 429845160-34280-15 AB02-MD03-02 Total/NA

Solid Fill_Geo-21 429845160-34280-16 AB02-WC01-01 Total/NA

Solid Fill_Geo-21 429845160-34280-17 AB02-WC01-02 Total/NA

Solid Fill_Geo-21 429845160-34280-18 AB02-WC02-01 Total/NA

Solid Fill_Geo-21 429845160-34280-19 DUP-2 Total/NA

Solid Fill_Geo-21 429845160-34280-20 DUP-3 Total/NA

Solid Fill_Geo-21MB 160-430282/1-A Method Blank Total/NA
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QC Association Summary
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Rad (Continued)

Prep Batch: 430282 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21LCS 160-430282/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 429845160-34280-1 DU AB02-MC01-01 Total/NA

Prep Batch: 430296

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 429845160-34280-21 DUP-4 Total/NA

Solid Fill_Geo-21 429845160-34280-22 AB02-MH02-01 Total/NA

Solid Fill_Geo-21MB 160-430296/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-430296/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 429852160-34284-A-15-D DU Duplicate Total/NA
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-34280-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB02 RSE VD

Client Sample ID: AB02-MC01-01 Lab Sample ID: 160-34280-1
Matrix: SolidDate Collected: 05/17/19 09:40

Date Received: 05/22/19 13:03

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429845 05/28/19 08:33 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430282 05/30/19 15:09 KRS TAL SLTotal/NA

Analysis 901.1 1 432238 06/20/19 12:18 KLS TAL SLTotal/NA

Client Sample ID: AB02-MC01-01 Lab Sample ID: 160-34280-1
Matrix: SolidDate Collected: 05/17/19 09:40

Percent Solids: 96.3Date Received: 05/22/19 13:03

Prep 3050B 06/06/19 12:34 LAM431088 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431834 06/15/19 07:05 CB TAL SLTotal/NA

Prep 3050B 431088 06/06/19 12:34 LAM TAL SLTotal/NA

Analysis 6020B 2 431935 06/18/19 01:51 CB TAL SLTotal/NA

Client Sample ID: AB02-MC02-01 Lab Sample ID: 160-34280-2
Matrix: SolidDate Collected: 05/17/19 10:19

Date Received: 05/22/19 13:03

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429845 05/28/19 08:33 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430282 05/30/19 15:09 KRS TAL SLTotal/NA

Analysis 901.1 1 432232 06/20/19 12:42 KLS TAL SLTotal/NA

Client Sample ID: AB02-MC02-01 Lab Sample ID: 160-34280-2
Matrix: SolidDate Collected: 05/17/19 10:19

Percent Solids: 95.6Date Received: 05/22/19 13:03

Prep 3050B 06/06/19 12:34 LAM431088 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431834 06/15/19 07:12 CB TAL SLTotal/NA

Prep 3050B 431088 06/06/19 12:34 LAM TAL SLTotal/NA

Analysis 6020B 2 431935 06/18/19 01:58 CB TAL SLTotal/NA

Client Sample ID: AB02-MC03-01 Lab Sample ID: 160-34280-3
Matrix: SolidDate Collected: 05/17/19 10:36

Date Received: 05/22/19 13:03

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429845 05/28/19 08:33 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430282 05/30/19 15:09 KRS TAL SLTotal/NA

Analysis 901.1 1 432231 06/20/19 12:48 KLS TAL SLTotal/NA
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-34280-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB02 RSE VD

Client Sample ID: AB02-MC03-01 Lab Sample ID: 160-34280-3
Matrix: SolidDate Collected: 05/17/19 10:36

Percent Solids: 96.2Date Received: 05/22/19 13:03

Prep 3050B 06/06/19 12:34 LAM431088 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431834 06/15/19 07:18 CB TAL SLTotal/NA

Prep 3050B 431088 06/06/19 12:34 LAM TAL SLTotal/NA

Analysis 6020B 2 431935 06/18/19 02:25 CB TAL SLTotal/NA

Client Sample ID: AB02-MC04-01 Lab Sample ID: 160-34280-4
Matrix: SolidDate Collected: 05/17/19 11:07

Date Received: 05/22/19 13:03

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429845 05/28/19 08:33 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430282 05/30/19 15:09 KRS TAL SLTotal/NA

Analysis 901.1 1 432235 06/20/19 12:43 KLS TAL SLTotal/NA

Client Sample ID: AB02-MC04-01 Lab Sample ID: 160-34280-4
Matrix: SolidDate Collected: 05/17/19 11:07

Percent Solids: 94.5Date Received: 05/22/19 13:03

Prep 3050B 06/06/19 12:34 LAM431088 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431834 06/15/19 07:25 CB TAL SLTotal/NA

Prep 3050B 431088 06/06/19 12:34 LAM TAL SLTotal/NA

Analysis 6020B 2 431935 06/18/19 02:31 CB TAL SLTotal/NA

Client Sample ID: AB02-MC04-02 Lab Sample ID: 160-34280-5
Matrix: SolidDate Collected: 05/17/19 13:21

Date Received: 05/22/19 13:03

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429845 05/28/19 08:33 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430282 05/30/19 15:09 KRS TAL SLTotal/NA

Analysis 901.1 1 432231 06/20/19 13:33 KLS TAL SLTotal/NA

Client Sample ID: AB02-MC04-02 Lab Sample ID: 160-34280-5
Matrix: SolidDate Collected: 05/17/19 13:21

Percent Solids: 95.5Date Received: 05/22/19 13:03

Prep 3050B 06/06/19 12:34 LAM431088 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431834 06/15/19 07:32 CB TAL SLTotal/NA

Prep 3050B 431088 06/06/19 12:34 LAM TAL SLTotal/NA

Analysis 6020B 2 431935 06/18/19 02:38 CB TAL SLTotal/NA
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-34280-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB02 RSE VD

Client Sample ID: AB02-MC05-01 Lab Sample ID: 160-34280-6
Matrix: SolidDate Collected: 05/17/19 13:27

Date Received: 05/22/19 13:03

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429845 05/28/19 08:33 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430282 05/30/19 15:09 KRS TAL SLTotal/NA

Analysis 901.1 1 432354 06/21/19 09:19 KLS TAL SLTotal/NA

Client Sample ID: AB02-MC05-01 Lab Sample ID: 160-34280-6
Matrix: SolidDate Collected: 05/17/19 13:27

Percent Solids: 96.5Date Received: 05/22/19 13:03

Prep 3050B 06/06/19 12:34 LAM431088 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431834 06/15/19 07:38 CB TAL SLTotal/NA

Prep 3050B 431088 06/06/19 12:34 LAM TAL SLTotal/NA

Analysis 6020B 2 431935 06/18/19 02:44 CB TAL SLTotal/NA

Client Sample ID: AB02-MC06-01 Lab Sample ID: 160-34280-7
Matrix: SolidDate Collected: 05/17/19 12:00

Date Received: 05/22/19 13:03

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429845 05/28/19 08:33 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430282 05/30/19 15:09 KRS TAL SLTotal/NA

Analysis 901.1 1 432232 06/20/19 13:36 KLS TAL SLTotal/NA

Client Sample ID: AB02-MC06-01 Lab Sample ID: 160-34280-7
Matrix: SolidDate Collected: 05/17/19 12:00

Percent Solids: 95.4Date Received: 05/22/19 13:03

Prep 3050B 06/06/19 12:34 LAM431088 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431834 06/15/19 08:05 CB TAL SLTotal/NA

Prep 3050B 431088 06/06/19 12:34 LAM TAL SLTotal/NA

Analysis 6020B 2 431935 06/18/19 02:51 CB TAL SLTotal/NA

Client Sample ID: AB02-MC07-01 Lab Sample ID: 160-34280-8
Matrix: SolidDate Collected: 05/17/19 15:01

Date Received: 05/22/19 13:03

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429845 05/28/19 08:33 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430282 05/30/19 15:09 KRS TAL SLTotal/NA

Analysis 901.1 1 432353 06/21/19 09:23 KLS TAL SLTotal/NA
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-34280-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB02 RSE VD

Client Sample ID: AB02-MC07-01 Lab Sample ID: 160-34280-8
Matrix: SolidDate Collected: 05/17/19 15:01

Percent Solids: 97.4Date Received: 05/22/19 13:03

Prep 3050B 06/06/19 12:34 LAM431088 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431834 06/15/19 08:12 CB TAL SLTotal/NA

Prep 3050B 431088 06/06/19 12:34 LAM TAL SLTotal/NA

Analysis 6020B 2 431935 06/18/19 02:58 CB TAL SLTotal/NA

Client Sample ID: AB02-MC08-01 Lab Sample ID: 160-34280-9
Matrix: SolidDate Collected: 05/17/19 10:13

Date Received: 05/22/19 13:03

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429845 05/28/19 08:33 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430282 05/30/19 15:09 KRS TAL SLTotal/NA

Analysis 901.1 1 432235 06/20/19 13:41 KLS TAL SLTotal/NA

Client Sample ID: AB02-MC08-01 Lab Sample ID: 160-34280-9
Matrix: SolidDate Collected: 05/17/19 10:13

Percent Solids: 95.6Date Received: 05/22/19 13:03

Prep 3050B 06/06/19 12:34 LAM431088 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431834 06/15/19 08:18 CB TAL SLTotal/NA

Prep 3050B 431088 06/06/19 12:34 LAM TAL SLTotal/NA

Analysis 6020B 2 431935 06/18/19 03:04 CB TAL SLTotal/NA

Client Sample ID: AB02-MC09-01 Lab Sample ID: 160-34280-10
Matrix: SolidDate Collected: 05/17/19 10:45

Date Received: 05/22/19 13:03

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429845 05/28/19 08:33 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430282 05/30/19 15:09 KRS TAL SLTotal/NA

Analysis 901.1 1 432238 06/20/19 13:42 KLS TAL SLTotal/NA

Client Sample ID: AB02-MC09-01 Lab Sample ID: 160-34280-10
Matrix: SolidDate Collected: 05/17/19 10:45

Percent Solids: 96.1Date Received: 05/22/19 13:03

Prep 3050B 06/06/19 12:34 LAM431088 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431834 06/15/19 08:25 CB TAL SLTotal/NA

Prep 3050B 431088 06/06/19 12:34 LAM TAL SLTotal/NA

Analysis 6020B 2 431935 06/18/19 03:11 CB TAL SLTotal/NA
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-34280-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB02 RSE VD

Client Sample ID: AB02-MC10-01 Lab Sample ID: 160-34280-11
Matrix: SolidDate Collected: 05/17/19 14:15

Date Received: 05/22/19 13:03

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429845 05/28/19 08:33 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430282 05/30/19 15:09 KRS TAL SLTotal/NA

Analysis 901.1 1 432232 06/20/19 14:12 KLS TAL SLTotal/NA

Client Sample ID: AB02-MC10-01 Lab Sample ID: 160-34280-11
Matrix: SolidDate Collected: 05/17/19 14:15

Percent Solids: 96.2Date Received: 05/22/19 13:03

Prep 3050B 06/06/19 12:34 LAM431088 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431834 06/15/19 08:31 CB TAL SLTotal/NA

Prep 3050B 431088 06/06/19 12:34 LAM TAL SLTotal/NA

Analysis 6020B 2 431935 06/18/19 03:17 CB TAL SLTotal/NA

Client Sample ID: AB02-MD01-01 Lab Sample ID: 160-34280-12
Matrix: SolidDate Collected: 05/16/19 12:05

Date Received: 05/22/19 13:03

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429845 05/28/19 08:33 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430282 05/30/19 15:09 KRS TAL SLTotal/NA

Analysis 901.1 1 432231 06/20/19 14:13 KLS TAL SLTotal/NA

Client Sample ID: AB02-MD01-01 Lab Sample ID: 160-34280-12
Matrix: SolidDate Collected: 05/16/19 12:05

Percent Solids: 95.7Date Received: 05/22/19 13:03

Prep 3050B 06/06/19 12:34 LAM431088 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431834 06/15/19 08:38 CB TAL SLTotal/NA

Prep 3050B 431088 06/06/19 12:34 LAM TAL SLTotal/NA

Analysis 6020B 2 431935 06/18/19 03:24 CB TAL SLTotal/NA

Client Sample ID: AB02-MD02-01 Lab Sample ID: 160-34280-13
Matrix: SolidDate Collected: 05/17/19 14:42

Date Received: 05/22/19 13:03

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429845 05/28/19 08:33 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430282 05/30/19 15:09 KRS TAL SLTotal/NA

Analysis 901.1 1 432238 06/20/19 14:15 KLS TAL SLTotal/NA

Eurofins TestAmerica, St. Louis
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-34280-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB02 RSE VD

Client Sample ID: AB02-MD02-01 Lab Sample ID: 160-34280-13
Matrix: SolidDate Collected: 05/17/19 14:42

Percent Solids: 96.2Date Received: 05/22/19 13:03

Prep 3050B 06/06/19 12:34 LAM431088 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431834 06/15/19 08:45 CB TAL SLTotal/NA

Prep 3050B 431088 06/06/19 12:34 LAM TAL SLTotal/NA

Analysis 6020B 2 431935 06/18/19 03:51 CB TAL SLTotal/NA

Client Sample ID: AB02-MD03-01 Lab Sample ID: 160-34280-14
Matrix: SolidDate Collected: 05/17/19 14:30

Date Received: 05/22/19 13:03

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429845 05/28/19 08:33 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430282 05/30/19 15:09 KRS TAL SLTotal/NA

Analysis 901.1 1 432235 06/20/19 14:17 KLS TAL SLTotal/NA

Client Sample ID: AB02-MD03-01 Lab Sample ID: 160-34280-14
Matrix: SolidDate Collected: 05/17/19 14:30

Percent Solids: 94.7Date Received: 05/22/19 13:03

Prep 3050B 06/06/19 12:34 LAM431088 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431834 06/15/19 08:51 CB TAL SLTotal/NA

Prep 3050B 431088 06/06/19 12:34 LAM TAL SLTotal/NA

Analysis 6020B 2 431935 06/18/19 03:57 CB TAL SLTotal/NA

Client Sample ID: AB02-MD03-02 Lab Sample ID: 160-34280-15
Matrix: SolidDate Collected: 05/17/19 12:41

Date Received: 05/22/19 13:03

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429845 05/28/19 08:33 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430282 05/30/19 15:09 KRS TAL SLTotal/NA

Analysis 901.1 1 432236 06/20/19 14:14 KLS TAL SLTotal/NA

Client Sample ID: AB02-MD03-02 Lab Sample ID: 160-34280-15
Matrix: SolidDate Collected: 05/17/19 12:41

Percent Solids: 94.0Date Received: 05/22/19 13:03

Prep 3050B 06/06/19 12:34 LAM431088 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431834 06/15/19 08:58 CB TAL SLTotal/NA

Prep 3050B 431088 06/06/19 12:34 LAM TAL SLTotal/NA

Analysis 6020B 2 431935 06/18/19 04:04 CB TAL SLTotal/NA

Eurofins TestAmerica, St. Louis
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-34280-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB02 RSE VD

Client Sample ID: AB02-WC01-01 Lab Sample ID: 160-34280-16
Matrix: SolidDate Collected: 05/17/19 12:46

Date Received: 05/22/19 13:03

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429845 05/28/19 08:33 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430282 05/30/19 15:09 KRS TAL SLTotal/NA

Analysis 901.1 1 432232 06/20/19 14:49 KLS TAL SLTotal/NA

Client Sample ID: AB02-WC01-01 Lab Sample ID: 160-34280-16
Matrix: SolidDate Collected: 05/17/19 12:46

Percent Solids: 95.1Date Received: 05/22/19 13:03

Prep 3050B 06/06/19 12:34 LAM431088 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431834 06/15/19 09:05 CB TAL SLTotal/NA

Prep 3050B 431088 06/06/19 12:34 LAM TAL SLTotal/NA

Analysis 6020B 2 431935 06/18/19 04:10 CB TAL SLTotal/NA

Client Sample ID: AB02-WC01-02 Lab Sample ID: 160-34280-17
Matrix: SolidDate Collected: 05/17/19 11:19

Date Received: 05/22/19 13:03

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429845 05/28/19 08:33 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430282 05/30/19 15:09 KRS TAL SLTotal/NA

Analysis 901.1 1 432231 06/20/19 14:51 KLS TAL SLTotal/NA

Client Sample ID: AB02-WC01-02 Lab Sample ID: 160-34280-17
Matrix: SolidDate Collected: 05/17/19 11:19

Percent Solids: 96.0Date Received: 05/22/19 13:03

Prep 3050B 06/06/19 12:34 LAM431088 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431834 06/15/19 09:31 CB TAL SLTotal/NA

Prep 3050B 431088 06/06/19 12:34 LAM TAL SLTotal/NA

Analysis 6020B 2 431935 06/18/19 04:17 CB TAL SLTotal/NA

Client Sample ID: AB02-WC02-01 Lab Sample ID: 160-34280-18
Matrix: SolidDate Collected: 05/17/19 10:58

Date Received: 05/22/19 13:03

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429845 05/28/19 08:33 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430282 05/30/19 15:09 KRS TAL SLTotal/NA

Analysis 901.1 1 432238 06/20/19 14:53 KLS TAL SLTotal/NA

Eurofins TestAmerica, St. Louis
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-34280-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB02 RSE VD

Client Sample ID: AB02-WC02-01 Lab Sample ID: 160-34280-18
Matrix: SolidDate Collected: 05/17/19 10:58

Percent Solids: 95.5Date Received: 05/22/19 13:03

Prep 3050B 06/06/19 12:34 LAM431088 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431834 06/15/19 09:38 CB TAL SLTotal/NA

Prep 3050B 431088 06/06/19 12:34 LAM TAL SLTotal/NA

Analysis 6020B 2 431935 06/18/19 04:24 CB TAL SLTotal/NA

Client Sample ID: DUP-2 Lab Sample ID: 160-34280-19
Matrix: SolidDate Collected: 05/17/19 00:00

Date Received: 05/22/19 13:03

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429845 05/28/19 08:33 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430282 05/30/19 15:09 KRS TAL SLTotal/NA

Analysis 901.1 1 432235 06/20/19 14:54 KLS TAL SLTotal/NA

Client Sample ID: DUP-2 Lab Sample ID: 160-34280-19
Matrix: SolidDate Collected: 05/17/19 00:00

Percent Solids: 96.6Date Received: 05/22/19 13:03

Prep 3050B 06/06/19 12:36 LAM431089 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431935 06/18/19 04:50 CB TAL SLTotal/NA

Prep 3050B 431089 06/06/19 12:36 LAM TAL SLTotal/NA

Analysis 6020B 2 432245 06/19/19 16:31 CB TAL SLTotal/NA

Client Sample ID: DUP-3 Lab Sample ID: 160-34280-20
Matrix: SolidDate Collected: 05/17/19 00:00

Date Received: 05/22/19 13:03

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429845 05/28/19 08:33 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430282 05/30/19 15:09 KRS TAL SLTotal/NA

Analysis 901.1 1 432236 06/20/19 14:52 KLS TAL SLTotal/NA

Client Sample ID: DUP-3 Lab Sample ID: 160-34280-20
Matrix: SolidDate Collected: 05/17/19 00:00

Percent Solids: 96.1Date Received: 05/22/19 13:03

Prep 3050B 06/06/19 12:36 LAM431089 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431935 06/18/19 05:43 CB TAL SLTotal/NA

Prep 3050B 431089 06/06/19 12:36 LAM TAL SLTotal/NA

Analysis 6020B 2 432245 06/19/19 17:04 CB TAL SLTotal/NA

Eurofins TestAmerica, St. Louis
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-34280-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB02 RSE VD

Client Sample ID: DUP-4 Lab Sample ID: 160-34280-21
Matrix: SolidDate Collected: 05/17/19 00:00

Date Received: 05/22/19 13:03

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429845 05/28/19 08:33 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430296 05/30/19 16:41 KRS TAL SLTotal/NA

Analysis 901.1 1 432349 06/21/19 06:02 KLS TAL SLTotal/NA

Client Sample ID: DUP-4 Lab Sample ID: 160-34280-21
Matrix: SolidDate Collected: 05/17/19 00:00

Percent Solids: 96.3Date Received: 05/22/19 13:03

Prep 3050B 06/06/19 12:36 LAM431089 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431935 06/18/19 06:03 CB TAL SLTotal/NA

Prep 3050B 431089 06/06/19 12:36 LAM TAL SLTotal/NA

Analysis 6020B 2 432245 06/19/19 17:44 CB TAL SLTotal/NA

Client Sample ID: AB02-MH02-01 Lab Sample ID: 160-34280-22
Matrix: SolidDate Collected: 05/17/19 12:45

Date Received: 05/22/19 13:03

Analysis Moisture 05/28/19 04:54 SDB1 429820 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429845 05/28/19 08:33 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430296 05/30/19 16:41 KRS TAL SLTotal/NA

Analysis 901.1 1 432352 06/21/19 06:02 KLS TAL SLTotal/NA

Client Sample ID: AB02-MH02-01 Lab Sample ID: 160-34280-22
Matrix: SolidDate Collected: 05/17/19 12:45

Percent Solids: 98.2Date Received: 05/22/19 13:03

Prep 3050B 06/06/19 12:36 LAM431089 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431935 06/18/19 06:43 CB TAL SLTotal/NA

Laboratory References:

TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Eurofins TestAmerica, St. Louis
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Accreditation/Certification Summary
Client: ARCADIS U.S., Inc. Job ID: 160-34280-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB02 RSE VD

Laboratory: Eurofins TestAmerica, St. Louis
All accreditations/certifications held by this laboratory are listed.  Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number Expiration Date

Alaska MO0005410State Program 06-30-19

ANAB Dept. of Defense ELAP L2305 04-06-22

ANAB DoD L2305 04-06-22

ANAB DOE L2305.01 04-06-22

Arizona State Program 9 AZ0813 12-08-19

California State Program 9 2886 06-30-19 *

Connecticut State Program 1 PH-0241 03-31-21

Florida NELAP 4 E87689 06-30-19 *

Hawaii State Program 9 NA 06-30-19

Illinois NELAP 5 200023 11-30-19

Iowa State Program 7 373 12-01-20

Kansas NELAP 7 E-10236 10-31-19

Kentucky (DW) State Program 4 KY90125 12-31-19

Louisiana NELAP 6 04080 06-30-20

Louisiana (DW) NELAP 6 LA011 12-31-19

Maryland State Program 3 310 09-30-19 *

Michigan State Program 5 9005 06-30-19

Missouri State Program 7 780 06-30-19 *

Nevada State Program 9 MO000542018-1 07-31-19 *

New Jersey NELAP 2 MO002 06-30-20

New York NELAP 2 11616 03-31-20

New York NELAP 11616 04-01-20

North Dakota State Program 8 R207 06-30-19 *

NRC NRC 24-24817-01 12-31-22

Oklahoma State 9997 08-31-19

Oklahoma State Program 6 9997 08-31-19 *

Pennsylvania NELAP 3 68-00540 02-28-20

Pennsylvania NELAP 68-00540 02-28-20

South Carolina State Program 4 85002001 06-30-19 *

Texas NELAP 6 T104704193-18-13 07-31-19 *

Texas NELAP T104704193-19-13 07-31-20

US Fish & Wildlife Federal 058448 07-31-19

USDA Federal P330-17-0028 02-02-20

Utah NELAP 8 MO000542018-10 07-31-19 *

Virginia NELAP 3 460230 06-14-20

Washington State Program 10 C592 08-30-19

West Virginia DEP State Program 3 381 08-31-19

Eurofins TestAmerica, St. Louis

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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Method Summary
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method Method Description LaboratoryProtocol

SW8466020B Metals (ICP/MS) TAL SL

EPAMoisture Percent Moisture TAL SL

EPA901.1 Radium-226 & Other Gamma Emitters (GS) TAL SL

SW8463050B Preparation,  Metals TAL SL

NoneDry and Grind Preparation, Dry and Grind TAL SL

NoneFill_Geo-21 Fill Geometry, 21-Day In-Growth TAL SL

Protocol References:

EPA = US Environmental Protection Agency

None = None

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Eurofins TestAmerica, St. Louis
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Sample Summary
Job ID: 160-34280-1Client: ARCADIS U.S., Inc.
SDG: AB02 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID Client Sample ID ReceivedCollectedMatrix Asset ID

160-34280-1 AB02-MC01-01 Solid 05/17/19 09:40 05/22/19 13:03

160-34280-2 AB02-MC02-01 Solid 05/17/19 10:19 05/22/19 13:03

160-34280-3 AB02-MC03-01 Solid 05/17/19 10:36 05/22/19 13:03

160-34280-4 AB02-MC04-01 Solid 05/17/19 11:07 05/22/19 13:03

160-34280-5 AB02-MC04-02 Solid 05/17/19 13:21 05/22/19 13:03

160-34280-6 AB02-MC05-01 Solid 05/17/19 13:27 05/22/19 13:03

160-34280-7 AB02-MC06-01 Solid 05/17/19 12:00 05/22/19 13:03

160-34280-8 AB02-MC07-01 Solid 05/17/19 15:01 05/22/19 13:03

160-34280-9 AB02-MC08-01 Solid 05/17/19 10:13 05/22/19 13:03

160-34280-10 AB02-MC09-01 Solid 05/17/19 10:45 05/22/19 13:03

160-34280-11 AB02-MC10-01 Solid 05/17/19 14:15 05/22/19 13:03

160-34280-12 AB02-MD01-01 Solid 05/16/19 12:05 05/22/19 13:03

160-34280-13 AB02-MD02-01 Solid 05/17/19 14:42 05/22/19 13:03

160-34280-14 AB02-MD03-01 Solid 05/17/19 14:30 05/22/19 13:03

160-34280-15 AB02-MD03-02 Solid 05/17/19 12:41 05/22/19 13:03

160-34280-16 AB02-WC01-01 Solid 05/17/19 12:46 05/22/19 13:03

160-34280-17 AB02-WC01-02 Solid 05/17/19 11:19 05/22/19 13:03

160-34280-18 AB02-WC02-01 Solid 05/17/19 10:58 05/22/19 13:03

160-34280-19 DUP-2 Solid 05/17/19 00:00 05/22/19 13:03

160-34280-20 DUP-3 Solid 05/17/19 00:00 05/22/19 13:03

160-34280-21 DUP-4 Solid 05/17/19 00:00 05/22/19 13:03

160-34280-22 AB02-MH02-01 Solid 05/17/19 12:45 05/22/19 13:03

Eurofins TestAmerica, St. Louis
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.:

AB02 RSE VD

160-34280-1Eurofins TestAmerica, St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

05/20/20 (Purchased Reagent) Ag 40.01 mg/LCPI International, Lot 10094019-5MPREP1-A_00002
Al 2000 mg/L
Arsenic 200.2 mg/L
B 40 mg/L
Ba 200.2 mg/L
Be 20.02 mg/L
Bi 200.4 mg/L
Ca 2005 mg/L
Cd 200.2 mg/L
Co 200.9 mg/L
Cr 200.3 mg/L
Cu 200.4 mg/L
Fe 2001 mg/L
K 2002 mg/L
Li 20.02 mg/L
Mg 2000 mg/L
Mn 200.2 mg/L
Na 2002 mg/L
Ni 200.3 mg/L
P 200.2 mg/L
Pb 200.2 mg/L
Selenium 100.1 mg/L
Sm 200 mg/L
Sr 200.6 mg/L
Th 200.2 mg/L
Tl 40 mg/L
Uranium 200.4 mg/L
Vanadium 200.9 mg/L
Zn 199.9 mg/L

05/20/20 (Purchased Reagent) Sulfur 2001 mg/LCPI International, Lot 10094019-6MPREP1-B_00002

05/20/20 (Purchased Reagent) Molybdenum 100 mg/LCPI International, Lot 10094019-4MPREP2_00020
Sb 99.98 mg/L
Si 1000 mg/L
Sn 199.8 mg/L
Ti 199.9 mg/L
W 200 mg/L
Zr 199.9 mg/L

MS CAL 1 A_00005 Arsenic 10 ug/L500 mL 0.5 mL07/14/19 06/14/19MS A CAL1 LLC_00389 2% HCL 2% HN03, Lot 
1747053

Selenium 5 ug/L
Uranium 1 ug/L
Vanadium 10 ug/L

MS CAL 1 B_00006 0.5 mL Molybdenum 5 ug/L
10/03/19 (Purchased Reagent) Arsenic 10 ug/mLInorganic Ventures, Lot N2-MEB671843.MS CAL 1 A_00005

Selenium 5 ug/mL
Uranium 1 ug/mL
Vanadium 10 ug/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.:

AB02 RSE VD

160-34280-1Eurofins TestAmerica, St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

10/03/19 (Purchased Reagent) Molybdenum 5 ug/mLInorganic Ventures, Lot N2-MEB671844.MS CAL 1 B_00006

MS CAL3 A_00010 Arsenic 100 ug/L500 mL 0.5 mL07/14/19 06/14/19MS A CAL2 CCV_00350 2% HCL 2% HN03, Lot 
1747053

Selenium 50 ug/L
Uranium 100 ug/L
Vanadium 100 ug/L

MS CAL3 B_00011 0.5 mL Molybdenum 50 ug/L
08/20/19 (Purchased Reagent) Arsenic 100 ug/mLInorganic Ventures, Lot N2-MEB670610.MS CAL3 A_00010

Selenium 50 ug/mL
Uranium 100 ug/mL
Vanadium 100 ug/mL

08/20/19 (Purchased Reagent) Molybdenum 50 ug/mLInorganic Ventures, Lot N2-MEB670611.MS CAL3 B_00011

MS CAL3 A_00011 Arsenic 200 ug/L200 mL 0.4 mL07/14/19 06/14/19MS A CAL3_00310 2% HCL 2% HN03, Lot 
1747053

Selenium 100 ug/L
Uranium 200 ug/L
Vanadium 200 ug/L

MS CAL3 B_00012 0.4 mL Molybdenum 100 ug/L
05/31/20 (Purchased Reagent) Arsenic 100 ug/mLCPI, Lot 10097743-1.MS CAL3 A_00011

Selenium 50 ug/mL
Uranium 100 ug/mL
Vanadium 100 ug/mL

05/31/20 (Purchased Reagent) Molybdenum 50 ug/mLCPI, Lot 10097743-2.MS CAL3 B_00012

MS ICSA_00032 Molybdenum 2 mg/L100 mL 10 mL06/21/19 06/14/19MS A ICSA_00297 2% HCL 2% HN03, Lot 
1747053

Ti 2 mg/L
05/14/20 (Purchased Reagent) Molybdenum 20 ug/mLCPI, Lot 992328-1.MS ICSA_00032

Ti 20 ug/mL

MS CAL3 A_00010 Arsenic 50 ug/L100 mL 0.05 mL06/21/19 06/14/19MS A ICSAB_00307 2% HCL 2% HN03, Lot 
1747053

Selenium 25 ug/L
Uranium 50 ug/L
Vanadium 50 ug/L
Molybdenum 2025 ug/LMS CAL3 B_00011 0.05 mL

MS ICSA_00032 10 mL Molybdenum 2025 ug/L
08/20/19 (Purchased Reagent) Arsenic 100 ug/mLInorganic Ventures, Lot N2-MEB670610.MS CAL3 A_00010

Selenium 50 ug/mL
Uranium 100 ug/mL
Vanadium 100 ug/mL

08/20/19 (Purchased Reagent) Molybdenum 50 ug/mLInorganic Ventures, Lot N2-MEB670611.MS CAL3 B_00011
05/14/20 (Purchased Reagent) Molybdenum 20 ug/mLCPI, Lot 992328-1.MS ICSA_00032

MS ICV 1_00009 Molybdenum 50 ug/L100 mL 0.05 mL06/15/19 06/14/19MS A ICV_00952 2% Nitric Acid, Lot 
1747053

Selenium 50 ug/L
05/31/20 (Purchased Reagent) Molybdenum 100 ug/mLCPI, Lot 10097743-3.MS ICV 1_00009

Selenium 100 ug/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.:

AB02 RSE VD

160-34280-1Eurofins TestAmerica, St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

MS ICV 1_00009 Arsenic 100 ug/L100 mL 0.05 mL06/18/19 06/17/19MS A ICV_00953 2% Nitric Acid, Lot 
1747053

Molybdenum 50 ug/L
Selenium 50 ug/L
Uranium 100 ug/LMS ICV 2_00009 0.05 mL
Vanadium 100 ug/L

05/31/20 (Purchased Reagent) Arsenic 200 ug/mLCPI, Lot 10097743-3.MS ICV 1_00009
Molybdenum 100 ug/mL
Selenium 100 ug/mL

05/31/20 (Purchased Reagent) Uranium 200 ug/mLCPI, Lot 10097743-4.MS ICV 2_00009
Vanadium 200 ug/mL

06/20/19 06/19/19 100 mL MS ICV 1_00009 0.05 mL Selenium 50 ug/LMS A ICV_00955 2% Nitric Acid, Lot 
1747053

05/31/20 (Purchased Reagent) Selenium 100 ug/mLCPI, Lot 10097743-3.MS ICV 1_00009

10/03/19 (Purchased Reagent) Arsenic 10 ug/mLInorganic Ventures, Lot N2-MEB671843MS CAL 1 A_00005
Selenium 5 ug/mL
Uranium 1 ug/mL
Vanadium 10 ug/mL

10/03/19 (Purchased Reagent) Molybdenum 5 ug/mLInorganic Ventures, Lot N2-MEB671844MS CAL 1 B_00006

07/14/19 06/14/19 200 mL MS CAL3 A_00010 2 mL Vanadium 1 ug/mLMS LDR 1_00161 2% HCL 2% HNO3, Lot 
1747053

08/20/19 (Purchased Reagent) Vanadium 100 ug/mLInorganic Ventures, Lot N2-MEB670610.MS CAL3 A_00010

MS CAL3 A_00010 Arsenic 2 ug/mL200 mL 4 mL07/14/19 06/14/19MS LDR 2_00170 2% HCL 2% HNO3, Lot 
1747053

Selenium 1 ug/mL
Uranium 2 ug/mL
Molybdenum 3 ug/mLMS CAL3 B_00011 4 mL

MS ICSA_00031 20 mL Molybdenum 3 ug/mL
08/20/19 (Purchased Reagent) Arsenic 100 ug/mLInorganic Ventures, Lot N2-MEB670610.MS CAL3 A_00010

Selenium 50 ug/mL
Uranium 100 ug/mL

08/20/19 (Purchased Reagent) Molybdenum 50 ug/mLInorganic Ventures, Lot N2-MEB670611.MS CAL3 B_00011
02/19/20 (Purchased Reagent) Molybdenum 20 ug/mLCPI, Lot 992328-1.MS ICSA_00031

03/31/20 (Purchased Reagent) Ag 43.3 mg/KgERA, Lot D099-540PR_LCSSRM_00023
Al 8360 mg/Kg
Arsenic 161 mg/Kg
B 91.6 mg/Kg
Ba 260 mg/Kg
Be 97.6 mg/Kg
Ca 4760 mg/Kg
Cd 211 mg/Kg
Co 48.2 mg/Kg
Cr 136 mg/Kg
Cu 166 mg/Kg
Fe 14100 mg/Kg
Hg 11.5 mg/Kg
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.:

AB02 RSE VD

160-34280-1Eurofins TestAmerica, St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

K 2020 mg/Kg
Mg 2340 mg/Kg
Mn 288 mg/Kg
Molybdenum 110 mg/Kg
Na 218 mg/Kg
Ni 91.9 mg/Kg
Pb 111 mg/Kg
Sb 75.5 mg/Kg
Selenium 191 mg/Kg
Sn 99.9 mg/Kg
Sr 107 mg/Kg
Ti 376 mg/Kg
Tl 156 mg/Kg
Vanadium 56.7 mg/Kg
Zn 199 mg/Kg

Gamma Ampuole_00001 Americium-241 9.4429 Bq0.9986 
Source

0.9986 g04/01/59 02/23/11Source A_00001 water, Lot 79670-334

Cd-109 132.909 Bq
Ce-139 4.4538 Bq
Cesium-137 3.7296 Bq
Co-57 2.9513 Bq
Cobalt-60 6.2002 Bq
Hg-203 9.6996 Bq
Sn-113 7.6266 Bq
Y-88 12.712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00001 Americium-241 9.4429 Bq1.0511 
Source

1.0511 g04/01/59 02/23/11Source B_00001 water, Lot 79670-334

Cd-109 132.909 Bq
Ce-139 4.4538 Bq
Cesium-137 3.7296 Bq
Co-57 2.9513 Bq
Cobalt-60 6.2002 Bq
Hg-203 9.6996 Bq
Sn-113 7.6266 Bq
Y-88 12.712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.:

AB02 RSE VD

160-34280-1Eurofins TestAmerica, St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00001 Americium-241 9442.9 Bq0.9781 g 0.9781 g04/01/59 02/23/11Source D_00001 water, Lot 79670-334
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00001 Americium-241 9442.9 Bq1.0205 g 1.0205 g04/01/59 02/23/11Source E_00001 water, Lot 79670-334
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00003 Americium-241 1924.27 Bq10 mL 2.1184 g01/01/51 01/01/12Source H_00002 wataer, Lot 83725-334
Cd-109 27950 Bq
Ce-139 927.965 Bq
Cesium-137 774.911 Bq
Co-57 605.079 Bq
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.:

AB02 RSE VD

160-34280-1Eurofins TestAmerica, St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Cobalt-60 1273.92 Bq
Hg-203 2007.23 Bq
Sn-113 1643.41 Bq
Y-88 2681.34 Bq

01/19/61 (Purchased Reagent) Americium-241 9083.6 BqAnalytics, Lot 83725-334.Gamma Ampuole_00003
Cd-109 131939 Bq
Ce-139 4380.5 Bq
Cesium-137 3658 Bq
Co-57 2856.3 Bq
Cobalt-60 6013.6 Bq
Hg-203 9475.2 Bq
Sn-113 7757.8 Bq
Y-88 12657.4 Bq

09/14/19 (Purchased Reagent) Americium-241 219 dpm/gAnalytics, Lot 74139-334Tuna Can LCS_00008
Cesium-137 82.3 dpm/g
Cobalt-60 136 dpm/g

02/09/17 (Purchased Reagent) Americium-241 1164 BqEckert & Ziegler, Lot 90099Tuna Can_00003
Cd-109 16373 Bq
Ce-139 549 Bq
Cesium-137 467 Bq
Co-57 362 Bq
Cobalt-60 735 Bq
Hg-203 1171 Bq
Pb-210 14936 Bq
Sn-113 967 Bq
Y-88 1590 Bq

03/01/16 (Purchased Reagent) Americium-241 1195 BqEckert & Ziegler, Lot 83814-334Tuna Can_00006
Cd-109 16353 Bq
Ce-139 543 Bq
Cesium-137 453 Bq
Co-57 354 Bq
Cobalt-60 745 Bq
Hg-203 1175 Bq
Pb-210 14606 Bq
Sn-113 961 Bq
Y-88 1568 Bq
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Reagent

Gamma Ampuole_00001
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Reagent

Gamma Ampuole_00003

Page 54 of 1765



Page 55 of 1765



Page 56 of 1765



Reagent

MPREP1-A_00002
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Reagent

MPREP1-B_00002
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Reagent

MPREP2_00020
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Reagent

MS CAL 1 A_00005
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Reagent

MS CAL 1 B_00006
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Reagent

MS CAL3 A_00010
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1.0 ACCREDITATION I REGISTRATION 

INORGANIC VENTURES is accredited to ISO Guide 34. "General Requirements for 
the Compelence of Reference Material Producers" and ISOIiEC 17025, "General 
Requirements for the Competence of Testing and Calibration Laboratories". 
Inorganic Ventures IS also an ISO 9001 registered manufacturer (QSR Certificate 
Number QSR·1034). 

2.0 PRODUCT DESCRIPTION 

Product Code 

Catalog Number: 


Lot Number: 


Matrix: 


Value I Analyte(s): 


Multi Analyle Custom Grade Solution 

TA·CAL·3 

N2·MEBS70610 

5% (vlv) HN03 

200 ~gfml ea: 
Boron, 
100 ~gfml ea: 
Barium, 
Cobatt. 
lilhium. 
Lead, 
Thorium, 
Vanadium, 

50 ~glml ea: 
Selenium, 
20 ~Imlea: 
Silver, 

Beryllium, 
Chromium, 

Manganese, 
Samarium, 
Arsenic, 
Zinc, 

Thallium 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

ANALYTE CERTIFIED VALUE 
Arsenic,As 101l.Q. Q.9I'1!1mL 

Beryllium, Be 100,0 :t 0,$ pgfmL 

Cadmium, Cd 1oo.0:t O.4lJQlmL 

Cobalt,Cc. 100,0 t 0.5 ~/mL 

Lead, Pb 100,0 ± O.51Jg/mL 

Manganese, Mn 100.0 t 0.5 ~mL 

Samarium, Sm 1oo.0::t 0.4 llQImL 

Silver, Ag 20.00:t 0.14 ~glmL 

Thallium, TI 20.00 t 0.12 ~glmL 

Urani'um,U 1oo.0:t 0.5}jg1mL 

ZIIle,Zn 1oo.0:t 0.5 }jgImL 

ANALYTE 
BarIum, Sa 

Boron,S 

ChromIum, Cr 

Copper. eu 

I.lthlum, II 

Niekel, Ni 

Selenium, St 

Strontium, Sr 

Thorium, Th 

Vanadium, V 

Page 1 of 5 

Cadmium, 

Copper, 
Nickel, 
Strontium, 

Uranium. 

CERTIFIED VALUE 
100.0 tQ,4119/rnt. 

200,0 t 1.2 pglmL 

100,0 to.1 pg/mL 

100,1) to.S ).fglmL 

100.0 10.3 ~rnL 

100.0 t 0.5 ~g/mL 

50.00 t 0.31 tJQ/ml. 

100.0:t OA Il9/mL 

100.0tO,5 ~g/mL 

100.0tl),5 !J9imL 

~IIIIIIII_ MIIM 
1546517 

10 MSCALJA..OOOlO 

~~~~;~d tb Ora'I1j~r.1J/la 
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Density: 

Assay Infonnatlon: 
ANALYTE 
Ag 

Ag 

As 


B 


Ba 


Ba 


Se 


Sa 


Cd 


Cd 


Go 


Go 


Cr 


Cu 


Cu 


Li 


Li 


Mn 


Mn 


NI 


NI 


Pb 


Pb 


Se 


Sa 


Sm 


8m 


Sr 


Sr 


Th 


Th 


TI 


11 


U 

U 

V 


V 


Zn 

Zn 

1.034 glmL (measured at 20 ±4 'C) 

METHOD 
ICP Assay 


Volhard 


ICP Assay 


Ie? Assay 


IGP Assay 


Gravimetric 

ICP Assay 


Calculated 


ICP Assay 


EDTA 


lep Assay 


EDTA 


lep Assay 


ICPAssay 


EDTA 


ICP Assay 


Grnvimetric 

ICP Assay 


EDTA 


IC? Assay 


EDTA 


lep Assay 


EDTA 


IGP Assay 


Calculated 


ICP Assay 


EDTA 


EOTA 


lep Assay 


EDTA 


Calculated 

Ie? Assay 

Calculated 

Ie? Assay 

Calculated 

EOTA 


ICP Assay 


IGP Assay 


EDTA 


NISTSRM. SRMLOTI 
3151 992212 


99ge 99ge 


3103a i00818 


3107 i10830 


3104a 140909 


SeeSe<. 4.2 

31050 090514 

Sao Se<.4.2 


3108 130116 


928 928 


31i3 000630 Go 


928 928 


3112. 03073OCr3 


3114 121207 


928 928 


31290 100714 


See Sec. 4.2 

3132 050429 

928 928 


3136 120619 


928 928 


3128 101026 


926 928 


3149 100901 


See Sec. 4.2 


3147a 140115 


928 928 


928 928 


3153. 990906 


928 928 


See Sec. 4.2 


3158 993012 


See 8ee. 42 


3164 080521 


See Sec. 4.2 


926 928 


3165 992706 


3168. 120629 


928 928 


The follOWing equations are used in the cau:ulatioo of the certified value 81ld the uncertainty. Reported uncertainties represent 
expanded uncertainties expressed at approximately the 95% confidence level using a coverage factot of k =2. 
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l 

Characterization of CRM by two independent methods Characterization of CRM by one method 

Characterization of CRMIRM by Two Methods 
Certified Value, XcRMlRM' where two melhtk.'k or characteriUltion are uS&d 

is the weighted m&an of the two results: 

~CRMiRM" [(w.al (X..' +{w!)1 iXwl 
Xli" rne<ln ::rf.4.Uay~AW!lh standard uncertal!ltyUdlat a 

~ ~ lTl@anOfASSll)'Melllod6 w'tt' ~trI<'Idard unccr.aJrty l.ich3r b. 

'lira and wb '" the weigllbng lilclol5M ead1 melJ10d cak:Ui'tted \liT; the 1I)~\)r:m 

squom Grille 'JBPltI'1Ce; 

wit '" (liUchar a)2 j (f1l'~iilr,f '" nll.ld13f Ill})) 

wb '" (~i(:char b)~ I ((l!uchar lJi" (1!11Cllaf cY:ti 

CRMlI'(M E:.paM!ed Uncertainly i:l:t =UCR~"II I:?chva&b .. u2bb +WII;, +wb.l''' 

It'" ceve'age raL:kJr" 2 in <'Iii Ga$(\$ allnur!)<lnic 'knturea 

I!marlll&b ~ [twa? (J¢!"..vaY+ (WJ' (,jGl18rtfl~ whe'Ul.ldwr .. !IInri "cllarbilrethe &l.a',," 
rool ef the !iUM or IIIe I.IqUitres. 01 ermftl from :huranto!'!l"1!hon whi& indude instrU'Tl1W1 

1T\eM~I'tHrlent. d'~~1y NIST SRM !.moortainty, Wfogh q; ¥ld >miurre 

~b '" bcllle 10 bertie homogenilr.y 61aM3ffl u~a,'11)' 


~1:s '" 1Mg term $lac!!!y staodar1l1.i1l0arlaillty (SlCf~} 


Uts '" UlIII$pertstabllity $!afldard uotei'lamty 


Certified Abundance: 

IVa Certified Abundance 

Isotope 
Uranium 23BU 

Uranium 235U 

4.0 	 TRACEABILITY TO NIST 

Characterization of CRMlRM by One Method 
Certified Value, XcRMlRM' where one meOlod of characterization 

Is used Is Ihe mean of individual results; 

XcRMlRM OO",~ ()f~y Ml/IOOdA wllh s(a~aro '..Incertair!!y uehu a 

CRMlRM Expanded lh'Ioortafnty (±)" UCRMiRM '"' K€U 2ch<lta .. uibb'" uZtts '" u bl'h 

10.:" oo .... rage 'ado!- M" ill allca_ at Intlf9<lnicVefll\ntl$ 

tlehar a" square rouI.ol the!iUl'1 of!he squares ¢ t~ ermI'$ ftom charO'lcll'll'lUition 
which roude I!'!WUfOOI1t:l '1leasureme~t. cleruaty, NISr 5RM .Jnoorlaiflty, 

wclghll'lg, lIl'1d \/tllume 

utili" bollle ttl IXItI!e h:lmoge!Wty 3tand3tc1 ;')M.ertAlnty 

u,ts "kmg!$1""fI ~tability stand.ard unc!!/taJ'lty tlloragfl) 

u'" ,. (I~ $labl~ty st,mdart ~,flty 

Atom % 
99.7> 0.1 

028 ± 0.05 

- This product is Iraceableto NIST via an unbroKen cham of comparisons. The uncertainties for each certified 
value are reported, taking into account the SRMIRM uncertainty error and the measurement, weighing and 
volume dilution errors. In rare cases where no NIST SRMIRM are available, the lenn ';n-house sid.' is 
specified. 

4.1 ThermometerCalibration 

- AU thermometers are NIST traceable through thermometers that are calibrated by an accredited calibration 
laboratory . 

4.2 Balance Calibration 

- All analy1ical balances are calibrated by an accredited calibration laboratory and procedure. The weights 
used fortesting are annually compared to master weights and are traceable to NIST. 

4.3 Glassware Calibration 

- An in-house procedure is used to calibrate all Class A glassware used in the manufacturing and quality 
control of CRMIRMs. 

5.0 	 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP-MS AND ICP-OES (~glmL) 

NIA 
6.0 	 INTENDED USE 

- For the calibration of analy1ical instruments and validation of analytical methods as appropriate. 

7.0 	 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

7.t Storage and Handling Recommendations 
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- Store between approximately 4° - 30° C while in sealed TCT bag, 

• WIlile stored in the sealed TCT bag, transpiration of this CRMlRM is negligible, After opening the sealed TCT 
bag transpiration of the CRMIRM will oeeur, resulting in a gradual increase in the analyte concentration(s), It is 
the responsibility of the user to account for this eflect WIlen the bott1e is weighed both before and after being 
placed in storage, the mass difference observed will be a measure of transpiration mass loss, 

- After opening the sealed TCT bag, keep cap tighlly sealed when not in use and store between 4° .24° C to 
minimize the effects of transpiration. Use at 20° ± 44 C to minimize volumetric dilution error when using the 
reported density, Do not pipette from the container, Do not return removed aliquots to container, 

~ For more information, visit VIWW,inorganicventures,comrrCT 

Low Silver Nole, This solution contains "lOW' levelS of Silver. Please store this entire boUle inside a sealed glass jar, 

Uranium Note: If uranium is present in this standard, it is natural abundance unless specified in Section 3 

8.0 HAZARDOUS INFORMATION 

• Please refer to the Safety Data Sheet for information regarding this CRMIRM, 

9.0 HOMOGENEITY 

- This solution was mixed according to an jn~house procedure and is guaranteed to be homogeneous. 
Homogeneity data indicate that the end user should take a minimum sample size of 0,2 mL to assure 
homogeneity, 

10.0 QUALITY STANDARD DOCUMENTATION 

10.11509001 Qualily Management System Reghltration 

• QSR Certificate NumberQSR-l034 

10,2 ISOIIEC 17025 "General Requirements for!llie Competence ofTesting and Calibration Laboratories' 

• Chemical Testing' Accredtted I A2LA Certificate Number 683,01 

10.3 ISO Guide 34 "General Requiremenls for the Competence of Reference Material Producers" 

- Reference Material Producer· Accredtted I A2LA Certificate Number 883.02 

11.0 CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY 

11.1 Certification Issue Cale 


August 13, 2018 


• The certification is valid wtthin the measurement uncertainty specified provided the CRMIRM is stored and 
handled in accordance with instructions given in Sec 7.1. This certification is nullified if instructions in Sec 7.1 
are not followed or if the CRMIRM is damaged, contaminated, or otherwise modified, 

11.2 lot expiration Oete 

• August 13. 2022 

- The date after which this CRMlRM should not be used. 

- The lot expiration date reflects the period of time that the slability of a CRM/RM can be supported by long teon 
stability studies conducted on properly stored and handled CRMlRMs, Lot expiration is limited primarily by 
transpiration (loss of water from the solution) and infrequently by chemical stability, 
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11.3 Period of Validity 

- Sealed TCT Bag Open Date: __________ 

- This CRMIRM should not be used longer than one year (or six months in the case of a 30 mL bottle) from the 
date of opening the aluminized beg or after the date given in Sec. 11.2, whichever comes ftrst. This is 
contingent upon the CRMIRM being stored and handled in accordance with the instructions given in Sec, 7,1. 

12.0 	 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Approved By: 

Michael Booth 
Supervisor, Quality Control 

Certifying Officer: 

Paul Gaines 
CEO, Senior Technical Director 
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Reagent

MS CAL3 A_00011
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1111111111111111111111111 
1738191 

Ie, MS CAL3 A~00011 

Exp 0513112t Prpd cb Opn"05f31113 

MS CAL 3 A CPI~ 
I" 111\" \ Ill)" \1 

CERTIFiCATE OF ANALYSIS 

Multi-Element Aqueous CRM Product #: TA-CM-APR19-5TLS 

Mix Name: TA·CAL·3 Lot #: 10097743-1 

Matrix: 2% HN03 

Certified Concentration Certified Concentration Certified ConcentrationElement Element Element
& Uncertainty & Uncertainty & Uncertainty 

Ag 20.02 ± 0.10 ~g/mL Cr 100.1 ± 0.5 ~g/mL Sm 100.1 ± 0.5 ~g/mL 

As 100.0 ± 0.5 ~g/mL Cu 100.0 ± 0.5 ~g/mL Sr 100.1 ± 0.5 ~g/mL 

B 200.0 ± 1.0 ~g/mL Li 100.1 ± 0.5 ~g/mL Th 100.1 ± 0.5 ~g/mL 
Ba 100.1 ± 0.5 ~g/mL Mn 100.1 ± 0.5 ~g/mL TI 20.02 ± 0.10 ~g/~L 

Be 100.0 ± 0.5 ~g/mL Ni 100.0 ± 0.5 ~g/mL U 100.1 ± 0.5 ~g/ml 

Cd 100.0 ± 0.5 ~g/mL Pb 100.1 ± 0.5 ~g/mL V 100.0 ± 0.5 ~g/ml 

Co 100.0 ± 0.5 ~g/mL Se 50.01 ± 0.25 ~g/mL Zn 100.0 ± 0.5 ~g/mL 

Intended Use: This solution is intended for use as acertifi¢d reference material (CRM) or calibration standard for inductively coupled plasma optical 
emission spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), flame or furnace atomic absorption spectroscopy (M 
or GFM), and other techniques for elemental analysis. 

Certification & Traceability: This CRM was manUfactured, processed, and certified under a quality management system that is 
registered/accredited to ISO 9001, ISO 17034, and ISOIIEC 17025. This CRM was prepared to the certified concentrations shown above by 
gravimetric methods, using single-element concentrates that were certified using the "High Performance ICP-OES' protocol developed by NIST and 
are directly traceable to NIST SRMs (see reverse side). The solution was stabilized using high purity nitric acid (HN03) and diluted with filtered (0.22 
~m), 18 M-ohm deionized water. The balances used in the preparation of this CRM are calibrated regularly with traceability to NIST, using acalibration 
provider that is accredited to ISO/IEC 17025 by amutually recognized accreditation body. All volumetric dilutions are performed in Class Acalibrated 
glassware. The certified concentrations were determined ~ased upon gravimetric procedures. Secondary verification of the certified conaentrations 
was performed using ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse side). The uncertainty associated with each 
certified concentration represents the expanded uncertaino/ at the 95% confidence level using acoverage factor of k=2. 

Instructions for Use: We recommend that the solution qe thoroughly mixed by repeated shaking or swirling of the bottle immediately prior to use. 
To achieve the highest accuracy, the analyst should: (1) ~se only pre-cleaned containers and transferware, (2) not pipette directly from lhe CRM's 
original container, (3) never pour used product back into the original container, (4) make dilutions using calibrated balances or certified class A 
volumetric flasks and pipettes, (5) use a minimum sUb-s~mple size of 500 ~L, and (6) dilute with the same matrix as the original CRM or other 
chemically suitable matrix. The solution should be kept tig tly capped and stored under nonnallaboratory conditions. Do not freeze, heat, or immerse 
the bottle or its contents, and avoid exposure to direct sun ight or moisture. 

Period of Validity: CPI International ensures the accuracy of this solution for 18 months from the certification date shown below, provided the 
instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant changes in 
the stability of the solution. 

May 23,2019 
Chuck Goudreau, CertifYing Officer Certification Date 
CPllntemational waives all responsibility for any damages resultihg from the usage andlor implementation of the products/data described herein. 

USA Europe 

5580 Skylane Boulevard P: 707.525.5788 Nieuwe Hemweg 7P P: +31 206380597 

Santa Rosa, CA 95403 P: 800.878.7654 1013BG Amsterdam F: +31204202836: 


1=' 7n7 <:;.4<:; 7Qn1 wwWcniinternational.com The Netherlands 
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Health and Safety Information: Refer to the Safety Data Sheet (SDS). 

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO Guide 34 and ISO Guide 
35. Replicate samples of the finished solution were analyzed to confirm its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity 
and Stability. To ensure homogeneity, users should not take asmaller sub-sample than specified in the Instructions for Use, as doing so will invalidate 
the certified values and uncertainties. 

Quality Manual Rev: No.5, 03/01/2013 

Further Information: Please contact CPllnternational for further information about this CRM. 

Quality Certifications: This CRM was prepared under aquality management system that is registered/accredited to the following: 
• ISO 9001 - Quality Management Systems - Requirements (TUV NORD Cert. No. 44100 16560231) 
• ISOIIEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert, No, 2848,01) 
• ISO Guide 34 - General Requirements for the Competence of Reference Material Producers (A2LA Cert. No, 2848,02) 

o ISO Guide 34 references additional requirements specified in ISO Guide 31 and ISO Guide 35. 

This CRM is traceable to the folloWing NIST SRMs: 

Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM 
Ag 3151 1077a HI 3122 - S 3154 2770 
AI 3101a 1075a Hg 3133 3133 Sb 3102a 3102a 
As 3103a 3103a Ho 3123a - Sc 3148a 3148a 
Au 3121 - In 3124a 3124a Se 3149 3149 
B 3107 3107 K 3141a 3141a Si 3150 1066a 

Ba 3104a 1051b La 3127a 3127a Sm 3147a -
Be 3105a 3105a Li 3129a 3129a Sn 3161a 1057b 
Bi 3106 3106 Lu 3130a - S04'2 3181 -
Br 3184 - Mg 3131a 3131a Sr 3153a 3153a 
Ca 3109a 3109a Mn 3132 3132 Ta 3155 -
Cd 3108 1053a Mo 3134 3134 Tb 3157a -
Ce 3110 3110 Na 3152a 3152a Te 3156 -
CI' 3182 1818a Nb 3137 - Th 3159 -
Co 3113 3113 Nd 3135a - Ti 3162a 3162a 
Cr 3112a 1078b Ni 3136 1065b TI 3158 3158 
Cs 3111a - NOr 3185 - Tm 3160a -
Cu 3114 1080a P 3139a 3139a U 3164 -
Dy 3115a - Pb 3128 3128 V 3165 1052b 
Er 3116a - Pd 3138 - W 3163 3163 
Eu 3117a - P04 3 3186 - Y 3167a 3167a 
F 3183 - Pr 3142a - Yb 3166a -
Fe 3126a 1079b PI 3140 3140 Zn 3168a 3168a 
Ga 3119a - Rb 3145a - Zr 3169 3169 
Gd 3118a - Re 3143 -
Ge 3120a - Rh 3144 3144 
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. 
INORG.NIC· 	 C E R T I Fie ATE 0 F ANALYSIS~v E N T U RES............................................... 
~
. 

. : "i 

1.0 

2.0 

3.0 

ACCREDITATION I REGISTRATION 

INORGANIC VENTURES is accredited to ISO Guide 34, "General Requirements for 
the Competence of Reference Material Producers" and ISOIIEC 17025, "General 
Requirements for the Competence of Testing and CalibratIon Laboratoriesll 

, 

Inorganic Ventures is also an ISO 9001 registered manufacturer (QSR Certificate 
Number QSR·1034). 

PRODUCT DESCRIPTION 

Product Code: Multi Analyle Custom Grade Solution 1111111 III IIIUI IllY 
Catalog Number: 	 TA-CAL·3-2 :0 MS ::1>.;.3 B_IJOOH 

e:.p>l&'Wl'1iF.p<-mOpn~&

Lot Number: 	 N2·MEB670611 CAl3B 

Matrix: 	 5% (v/v) HN03 
1.1% (vlv) HF 

Value / Analyte(s): 	 100 IJ9ImL ea: 
Tin, Titanium, Tungsten, 
Zirconium, 
50 ll9imL ea: 
Molybdenum, Antimony 

CERTIFIED VALUES AND UNCERTAINTIES 

ANAlYTE CERTIFIED VALUE ANALYTE CERTIFIED VALIJE 
Antimony, $b 50.01 :t 0.31 pglmL Molybdenum, Mo 50.00 ! 0.24 ",glmL 

Tin, Sn 100.0 :to.511Q/mL Titanium, Tl 100.0 t Q,51JglmL 

Tungsten, W 100,0 t 0,6 IJg/mL Zirconium, zr 100,0 t Q.51'9/mL 

Density: 	 1.030gimL (measured at 20 ±4 'C) 

Assay Infonnation: 
ANAlYTE METHOD NISTSRM# SRM Lon 
Me ICP Assay 3134 130418 

Sb ICP Assay 3102a 140911 

So ICP Assay 3161a 070330 

Ti ICPAssay 3162a 130925 

Ti calculated SeeSecA.2 

W ICPA,say 3163 140606 

W Calculated See Sec, 4.2 

Zr ICPAssay 3169 130920 

Zr Calculated See Sec, 4.2 

The following equations are used in the calculation of the certified \lalue and the uncertainty. Reported uncertainties represent 
expanded uncertainties expressed at approximately the 95%, confidence le\lel using a coverage factor of k "'" 2. 
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Characterization of CRM by two independent methods Characterization of CRM by one method 

Characterization of CRMIRM by 1Wo Methods CharacterizatiOn of CRMlRM by One Method 
Certified Vahm, Xc~M' whem two methods 01 characterization 8nt used Certified Value, ~ wI!er9 ORU method of CM:taetmizdon 

is the _igbted mean of the two reaultB: Is used is the mean of individual ,.utm; 

lc!Wil'tlll3" [twa! ex,,}" twol fX~1 	 XcRM/RM" meal! afA5sll;> MeIhOOA",,1ltl ttandald ~ Lldwa 

x. "lI'IfNn ofAMay MethodAMh Dnda/tf ~~a 


xI) = milell 01 Aeaav Method B will! standard I.lIIOOtlSllrty IIWI b 


W. ~ ""I> '" !he weigming fa:t£n: for ea:h method ~ ooit'iQ !he inY$fljij 

~ofthallBriIir1olI 

w"," i1fucha; illl\1~ g)<"" 11fUdw V"») 

'lib '" OJudm" ~l i (jli"cI1Etr ar '!' (i~ If)) 


CRWRM Expanded \lnceflB1nty It') a UcRM'RM -It!utclwra&b" ulbb .. al.... ultl1Yo CRtN\W bpalKled UlK*ltlllnty (i:i -UCRM/RM -it luiclm a" V'bb +\l~1ts '" \11 ..>'% 

k" «1WI'8QB laewr "" 2 in ad!;;(iJ;aS atlnoqjanicV$riWree 	 k "'W'ARage facklr '" 2 in al Ga800 at k'\(If'3M1~ Yet'iWMe 

~htr tab '" (""af \Jchar at .. ('\1<iJ' !I.t ll$t ~'i~ ~e \letter a and "Chllf earn the SI:fI,Iarn \tellal'" ill '" ~ r:;lllt otlhe slim 01100 Kju8fGa -otlhe .m:ini m.rn chareclerilation 
taed af the sum 01 the !lq1l1l1B$ d GlIOrt! frtlln dwIllG'\eriza!iorl whi:h loolude fnGIrumoot wl\¢ im::UIe IIl6Irur'nenlal rnestll.!tefMnl, ckIN1lt'y, Nl$T SRM Unct\ltaimy. 

weiQhlflG, lind YOUme 

I1tb'" buill!! 10 belli" IJl)!I1(lQEIll0rty elandal"d uneertainty 	 ubb =IlOItIa 10 boIIIe homogeneity mndiIrd unoal'lain1y 

utw .. 1oIIQ \efTl1 $lability .standard \II'lCi&I"lainty <&Iomgal f.llt$ "iong term iI\abl~'ty ~tamSard uncertainty (£I/ofag.) 


"til '" IrlIm;port slability standard UnOl!l'\illnty Uts '" traneport stabllify alandara uncartamty 


4.0 TRACEABILITY TO NIST 

• This product is traceable to NIST via an unbroken cI1ain of comparisons. The uncertainties for eacl1 certified 
va!ue are reported, taking into account the SRM/RM uncertainty error and 1tJe measurement, weighing and 
volume dilution errors. In rare cases where no NIST SRMlRM are available, the \erm 'in-house sid: is 
specified 

4.1 Thermo_ler Calibration 

- All thermometers are NIST traceable through thermometers that are calibrated by an accredited calibration 
laboratory. 

4.2 Balance Calibration 

- All analy1ical balances are calibrated by an accredited calibration laboratory and procedure. The weights 
used for testing are annually compared to master weights and are traceable to NIST. 

4,3 Glassware Cali bra\ion 

- An in-house procedure is used to calibrate all Class A glassware used in the manufacturing and quality 
control ot CRMIRMs. 

5.0 TRACE METALLIC IMPURITIES (TMI ) DETERMINED BY ICP·MS AND ICP-OES (flg/mL) 

NIA 
6.0 	 INTENDED USE 

- For the calibration of analytical instruments and validation of analytical methods as appropriate. 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

7.1 Storage and Handling Recommendations 

- Store between approximately 4' - 30' C while in sealed TCT bag. 

- \l\lhile stored in the sealed TCT bag, transpiration of this CRMIRM is negligible After opening !he sealed TCT 
bag transpiralion of the CRMlRM will occur, ",.ulting in a gradual increase in the analyte concentration(s). It is 
the responsibility of the user to account for this effect \l\lhen the bottle is weighed both before and after being 
placed in storage, the mass difference observed will be a measure of transpiration mass loss. 

- After opening the sealed TCT bag, keep cap tightly sealed when not in use and store between 4' - 24' C to 
minimize the effects of transpiration. Use at 200 ± 4 0 C to minimize volumetric dilution error when using the 
reported density. Do not pipette from the container. Do not return removed aliquots to container. 

~ For more information, visit www.inorganicventures.comlTCT 


HF Note: This standard shOUld not be prepared or stored in glass. 
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8.0 HAZARDOUS INFORMATION 

• Please refer to the Safety Data Sheet for informalion regarding this CRMIRM. 

9.0 HOMOGENEITY 

~ This solution was mixed according to an in-house procedure and is guaranteed to be homogeneous. 
Homoganeily data indicate that the end user should take a minimum sample size of 0.2 mL to assure 
homogeneity. 

10.0 	 QUALITY STANDARD DOCUMENTATION 

10.1 ISO 9001 Quality Management System Registration 

• QSR Certificate Number QSR·l034 

10.2 ISOIIEC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories· 

• Chemical Testing - Accredited I A2LA Certificate Number 883.01 

10.3 ISO Guide 34 "General Requirements for the Competence of Reference Material Producers" 

- Reference Material Producer· Accredited I A2LA Certificate Number 883.02 

11.0 	 CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY 

11.1 Certification Is.ue Dale 


August 13,2018 


• The certification is valid within the measurement uncertainty specified provided the CRMIRM is stored and 
handled in accordance with instructions given in Sec 7, 1, This certification is nullified if instructions in Sec 7.1 
are not followed or Wthe CRMIRM is damaged, contaminated. or otherwise modified. 

11.2 Lot Expiration Date 

- August 13, 2022 

- The data after which this CRMIRM should not be used 

- The lot expiration date reflects the period of time that the stability of a CRMIRM can be supported by long term 
stability studies conducted on properly stored and handled CRMIRMs. Lot expiration is limited primalily by 
transpiration (loss of water from the solution) and infrequently by chemical stability. 

11.3 Period of Validity 

• Sealed TCT Bag Open Date: __________ 

• This CRMIRM should not be used longer than one year (or six months in the case of a 30 mL bottle) from the 
date of opening the aluminized bag or after the date given in Sec. 11.2, whichever comes first This is 
contingent upon the CRM/RM being stored and handled in accordance with the instructions given in Sec. 7.1. 

12.0 	 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Approved By: 

Michael Booth 

Supervisor, Quality Control 


Certifying Officer: 

Paul Gaine. 

CEO, Senior Technical Director 
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CERTIFICATE OF ANALYSIS 

Multi-Element Aqueous CRM Product #: TA-eM-APR19-5TLS 

Mix Name: MS CAL3 B Lot #: 10097743-2 

Matrix: 2% HN03/tr. HF 

Certified Concentration Certified Concentration Certified Concentr.ionElement Elemelnt Element
& Uncertainty & Uncertainty & Uncertainty 

Mo 50.10 ± 0.25jJg/mL Sn 100.1 ± 0.5jJg/mL W 100.1 ± 0.5 jJg/m~ 
Sb 50.05 ± 0.25 jJQ/mL Ti 100.1 ± 0.5jJQ/mL Zr 100.0 ± 0.5 jJg/mlL 

Intended Use: This solution is intended for use as acertified reference material (CRM) or calibration standard for inductively coupled plasma optical 
emission spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), name or fumace atomic absorption spectroscopy (AA 
or GFAA), and other techniques for elemental analysis. 

Certification & Traceability: This CRM was manufactured, processed, and certified under a quality management system that is 
registered/accredited to ISO 9001, ISO 17034, and ISO/IEC 17025. This CRM was prepared to the certified concentrations shown above by 
gravimetric methods, using single-element concentrates that were certified using the "High Performance ICP-OES" protocol developed by NIST and 
are directly traceable to NIST SRMs (see reverse side). T~e solution was stabilized using high purity nitric acid (HN03), trace hydrofluoric acid (HF) 
and diluted with filtered (0.22 j.Jm), 18 M-ohm deionized water. The balances used in the preparation of this CRM are calibrated regularly with 
traceability to NIST, using a calibration provider that is accredited to ISO/IEC 17025 by a mutually recognized accreditation body. All volumetric 
dilutions are performed in Class Acalibrated glassware. The certified concentrations were determined based upon gravimetric procedures. Secondary 
verification of the certified concentrations was performed lIising ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse 
side). The uncertainty associated with each certified concentration represents the expanded uncertainty at the 95% confidence level using acoverage 
factor of k=2. 

Instructions for Use: We recommend that the solution ~ thoroughly mixed by repeated shaking or swirling of the bottle immediately poor to use. 
To achieve the highest accuracy, the analyst should: (1) use only pre-cleaned containers and transferware, (2) not pipette directly from the CRM's 
original container, (3) never pour used product back into the original container, (4) make dilutions using calibrated balances or certifiep class A 
volumetric flasks and pipettes, (5) use a minimum sub-s~mple size of 500 j.JL, and (6) dilute with the same matrix as the original CRM or other 
chemically suitable matrix. The solution should be kept tightly capped and stored under normal laboratory conditions. Do not freeze, heat, or immerse 
the bottle or its contents, and avoid exposure to direct sunlight or moisture. 

Period of Validity: CPI International ensures the accuracy of this solution for 18 months from the certification date shown below, provided the 
instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant dlanges in 
the stability of the solution. 

May 23,2019 
Chuck Goudreau, CertifYing Officer Certification Date 
CPllntemational waives all responsibility for any damages resulting from the usage and/or implementation of the products/data described herein. 

USA Europe 
5580 Skylane Boulevard P: 707.525.5788 Nieuwe Hemweg 7P P: +31 206380597 
Santa Rosa, CA 95403 P: 800.878.7654 1013BG Amsterdam F: +31204202836 

F: 707.545.7901 wwwlcpiinternationaicom The Netherlands 
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Health and Safety Information: Refer to the Safety Data Sheet (SOS). 

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO Guide 34 and ISO Guide 
35. Replicate samples of the finished solution were analyzed to confirm its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity 
and Stability. To ensure homogeneity, users should not take asmaller sub-sample than specified in the Instructions for Use, as doing so will invalidate 
the certified values and uncertainties. 

Quality Manual Rev: No.5, 03/01/2013 

Further Information: Please contact CPllnternational for further information about this CRM. 

Quality Certifications: This CRM was prepared under aquality management system that is registered/accredited to the following: 
• ISO 9001 - Quality Management Systems- Requirements (TUV NORD Cert. No. 44100 16560231) 
• ISOIIEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert. No. 2848.01) 
• ISO Guide 34 - General Requirements for the Competence of Reference Material Producers (A2LA Cert. No. 2848.02) 

o ISO Guide 34 references additional requirements specified in ISO Guide 31 and ISO Guide 35. 

This CRM is traceable to the follOwing NIST SRMs: 

Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM 
Ag 3151 1077a Hf 3122 - 5 3154 2770 
AI 3101a 1075a Hg 3133 3133 5b 3102a 3102a 
As 3103a 3103a Ho 3123a - 8c 3148a 3148a 
Au 3121 - In 3124a 3124a 5e 3149 3149 
B 3107 3107 K 3141a 3141a 5i 3150 1066a 

Ba 3104a 1051b La 3127a 3127a 8m 3147a -
Be 3105a 3105a Li 3129a 3129a 5n 3161a 1057b 
Bi 3106 3106 Lu 3130a - 504-2 3181 -
B~ 3184 - Mg 3131a 3131a 5r 3153a 3153a 
Ca 3109a 3109a Mn 3132 3132 Ta 3155 -
Cd 3108 1053a Mo 3134 3134 Tb 3157a -
Ce 3110 3110 Na 3152a 3152a Te 3156 -
CI 3182 1818a Nb 3137 - Th 3159 - i 

Co 3113 3113 Nd 3135a - Ti 3162a 3162a I 

Cr 3112a 1078b Ni 3136 1065b TI 3158 3158 I 

Cs 3111a - N03 3185 - Tm 3160a -
Cu 3114 1080a P 3139a 3139a U 3164 -
Dy 3115a - Pb 3128 3128 V 3165 1052b 
Er 3116a - Pd 3138 - W 3163 3163 
Eu 3117a - P04-3 3186 - Y 3167a 3167a 
F 3183 - Pr 3142a - Yb 3166a -
Fe 3126a 1079b PI 3140 3140 Zn 3168a 3168a 
Ga 3119a - Rb 3145a - Zr 3169 3169 
Gd 3118a - Re 3143 -
Ge 3120a - Rh 3144 3144 
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CERTIFICATE OF ANALYSIS 

Multi-Element Aqueous CRM Product#: TA-ICPMS-ICSA 

ICPMS ICSA Mix Lot #: 992328-1 

Matrix: 2% HN03 

'ntendOO Use: This solution is intended for use as a certified reference metenal (CRM) or calibration Slandard for inductively coupled plasma 
opilcaJ emission spectroscopy (lCP-OES), inductively coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic aboorptioo 
spectroscopy (M or GFAA), and other techniques for elemental analysis, 

Certificaflon & Traceability: This CRM was manufactured, processed, and certified under a quality management system that is 
registered/accredited to ISO 9001, ISO 11034, and ISOllEe 17025, This CRM was prepared to the certified concentrations shown above by 
g<avimetric melhods, using single-element concentrates that were certified using the "High Pertorrnance ICP-OES" protocol d9V€!oped by NIST and 
are direct1y traceable to NIST SRMs (see reverse .ide), The solution was stabilized using high purity nitric acid (HNO,) and diluted with fillared 
(0,22 >1m), 18 M-<lhm deionized water. The balaoces used in the preparaJion of this CRM are calibrated regula"y with tr;x:eability to NIST, using a 
calibf1ltion provider thai is accred.ed to ISOIiEC 17025 by amutually recognized accreditation bOdy, All volumetric dilutions are periormed in Class 
Acalibrated glassware, The certified concentrations were determined based upon gra~metrtc procedures, Secondary vertficatiOll or the certffied 
concentralions was pertormed u~ng ICP-OES that was calibrated andIor referenced against NIST SRM. (see ........ e side), The uncertainity 
associated with eoch certified concentration represents the expanded uncertainity at the 95% confidence level using acoverage factor of k·2, 

instructions for Us.: We recommend that the sclution be thoroughly mixed by repeated shaking Of swirling of the bottle immediately prior to use, 
To achieve the higheSt accuracy, the analyst should: (1) use only pre-deaned conlainers and transfelWare, (2) not pipette directly from the CRM's 
onginal container, (3) never pour used product back into the onginal container, (4) make dilutiOllS using calibrated balances or certified class A 
Volumetric flasks and pipettes, (5) use a minimum sub-sample size of 500 >lL, and (6) dilute wRh tile sarne malrix as the original CRM or other 
chemically suitable malnx, The solution should be kept tightly capperi and stored under normal laboratory COnditions, Do not freeze, heal, or 
immerse the bottle or its contents, and avoid exposure to direc1 sunlight Of moisture, 

Period of Validity: CPllntemation" ensures the accuracy of this soIuUon for 18 months from the cer1ificaIjon date shown below, provided the 
instructions for use are followed, During the pe<iod of validity, Ihe purchaser will be notified If this product is recalled due to any significant changes 
in the stability of the solution, 

d/-J~ February 7. 2019 
ChIlCl( GOUdreau, ¢iiltifYirig OffiCer Certification Date 
CPtlnte_,warves alllOSpOOSibiltlj ror any damages resuffing 110m lite usageandlor implementation of lite p_atadesctibed herein. 

USA Europe 

5580 Sky tan. Boulevard P: 707,525,5788 Nieuwe Hemweg 7P P: +31 206380597 

Sanla Rosa, CA 95403 P: 800,878,7654 1013BGAmsterdam f: +31204202836 
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Health and Safety Infonnatlon: Reier 10 Ihe Safety Data Sheet (SDS). 

HOMOgeneity: This soIulion was determined to be homogeneous by procedures consistenl with the requirements of ISO Guide 34 and ISO Guide 
35. Replicate samples of the finished solution were analyzed to oonfirm ils homogeneity, in accoroance with QSP ,,"13 Assessment of Homogeneity 
and Stability. To ensure homogeneity, users should noltake a smal/er sub-sample than specilied in the Instructioos IDr Use, as doing so wli/ 
invalidate the certilied values and uncertainties. 

Quality Manual Rev: NO.5, 0310112013 

Further Information: Please contact CPI international for further information about this CRM. 

Quality Cer1illcations: This CRM was prepared under aquality management system that is registerediaocredited to the following: 
• ISO 9001 - Quality Management Systems - Requirements (TUV NORD Cert, No. 44 100 (6560231) 
• ISOIIEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert, No. 2848.01) 
• ISO Guide 34 - General Requirements for the Competence of Reference Matenal Producers (A2LA Cert No. 2848.02) 

o ISO Guide 34reterences additional requirements specified in ISO Guide 31 and ISO Guide 35. 

PBoe2ot2 
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CERTIFICATE OF ANALYSIS 

Multi-Element Aqueous CRM Product #: TA-ICPMS-ICSA 

ICPMS ICSA Mix Lot #: ~92328-1 
IMatrix: 2% HN03 

Certified Concentration Certified Concentration Certified ConcentrationElement Element Element&Uncertainty &Uncertainty &Uncertainty 

AI 1000 ± 5 mg/L e 1000 ± 5 mg/L Na 999.9 ± 5.0 mg/L 

C 1999 :i: 10.0 mg/L K 1000 :i: 5 mg/L P 1000 :i: 5 mg/L 

Ca 1000 :i: 5 mg/L ~g 1000 ± 5 mg/L S 1000 :i: 5 mg/L 
CI 9999 :i: 50.0 mg/L 20.01 :i: 0.10 mglL Ti 19.99 ± 0.10 mg/L~ 

Intended Use: This solution is intended for use as a certified reference material (CRM) or calibration standard for inductively col4lled plasma 
optical emission spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic absorption 
spectroscopy (AA or GFAA), and other techniques for~ental analysis. 

Certification & Traceability: This CRM was m nufactured, processed, and certified under a quality management syslem that is 
registered/accredited to ISO 9001, ISO 17034, and SO/IEC 17025. This CRM was prepared to the certified concentrations shO'oVn above by 
gravimetric methods, using single-element concentrat that were certified using the "High Performance ICP-OES' protocol developed by NIST and 
are directly traceable to NIST SRMs (see reverse side). The solution was stabilized using high purity nitric acid (HN03) and diluted with fittered 
(O.22j.Jm), 18 M-ohm deionized water. The balances used in the preparation of this CRM are calibrated regula~y with traceability to NIST, using a 
calibration provider that is accredited to ISOIIEC 170251by a mutually recognized accreditation body. All volumetric dilutions are performed in Class 
A calibrated glassware. The certified concentrations were determined based upon gravimetric procedures. Secondary verification of the certified 
concentrations was performed using ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse side). The uncertainty 
associated with each certified concentration represents he expanded uncertainty at the 95% confidence level using acoverage factor of k=2. 

Instructions for Use: We recommend that the solutio be thoroughly mixed by repeated shaking or swi~ing of the bottle immediatelYi prior to use. 
To achieve the highest accuracy, the analyst should: (1) use only pre-cleaned containers and transferware, (2) not pipette directly frcirti the CRM's 
Original container, (3) never pour used product back i to the original container, (4) make dilutions using calibrated balances or qed class A 
volumetric flasks and pipettes, (5) use a minimum su sample size of 500 j.JL, and (6) dilute wilh the same matrix as the original RM or other 
chemically suitable matrix. The solution should be ke t tightly capped and stored under normal laboratory conditions. Do not ze, heat, or 
immerse the bottle or its contents, and avoid exposure t direct sunlight or moisture. 

Period of Validity: CPllntemational ensures the acc racy of this solution for 18 months from the certification date shown below, hroVided the 
instructions for use are followed. During the period of v lidity, the purchaser will be notified if this product is recalled due to any Signifi~nt changes 
in the stability of the solution. 

Mav9.2019 
Chuck GOUdreau, certifYing OftIcer Certification Date 
CPllntemational waives all responsibility for any damages res lting from the usage and/or implementation of the produdsldata described herein. 

1 Europe I 
USA5580 Skylane Boulevard P: 707.525.5788 Nieuwe Hemweg 7P P: +3120638 05 9~ 

Santa Rosa, CA 95403 P: 800.878.7654 1013BG Amsterdam F: +31 204202836 
F: 707.545.7901 .cpiinternational.com The Netherlands 
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Health and Safety Information: Refer to the Safety Data Sheet (SDS). 

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO Guide 34 and ISO Guide 
35. Replicate samples of the finished solution were analyzed to confirm its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity 
and Stability. To ensure homogeneity, users should not take a smaller sub-sample than specified in the Instructions for Use, as doing so will 
invalidate the certified values and uncertainties. 

Quality Manual Rev: No.5, 03/01/2013 

Further Information: Please contact CPllnternational for further information about this CRM. 

Quality Certifications: This CRM was prepared under aquality management system that is registered/accredited to the following: 
• ISO 9001 - Quality Management Systems - Requirements (TUV NORD Cert. No. 44 100 16560231) 
• ISOIIEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert. No. 2848.01) 
• ISO Guide 34 - General Requirements for the Competence of Reference Material Producers (A2LA Cert. No. 2848.02) 

o ISO Guide 34 references additional requirements specified in ISO Guide 31 and ISO Guide 35. 

This CRM is traceable to the following NIST SRMs: 

Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM 
Ag 3151 1077a Hf 3122 - S 3154 2770 
AI 3101a 1075a Hg 3133 3133 Sb 3102a 3102a 
As 3103a 3103a Ho 3123a - Sc 3148a 3148a 
Au 3121 - In 3124a 3124a Se 3149 3149 
B 3107 3107 K 3141a 3141a Si 3150 1066a 
Ba 3104a 1051b La 3127a 3127a Sm 3147a -
Be 3105a 3105a Li 3129a 3129a Sn 3161a 1057b 
Bi 3106 3106 Lu 3130a - S04"2 3181 -
Br 3184 - Mg 3131a 3131a Sr 3153a 3153a 
Ca 3109a 3109a Mn 3132 3132 Ta 3155 -

Cd 3108 1053a Mo 3134 3134 Tb 3157a - I 

Ce 3110 3110 Na 3152a 3152a Te 3156 -
CI 3182 1818a Nb 3137 - Th 3159 -
Co 3113 3113 Nd 3135a - Ti 3162a 3162a 
Cr 3112a 1078b Ni 3136 1065b TI 3158 3158 
Cs 3111a - N03 3185 - Tm 3160a -
Cu 3114 1080a P 3139a 3139a U 3164 -
Dy 3115a - Pb 3128 3128 V 3165 1052b 
Er 3116a - Pd 3138 - W 3163 3163 
Eu 3117a - P04-3 3186 - Y 3167a 3167a 
F 3183 - Pr 3142a - Yb 3166a -
Fe 3126a 1079b Pt 3140 3140 Zn 3168a 3168a 
Ga 3119a - Rb 3145a - Zr 3169 3169 
Gd 3118a - Re 3143 -
Ge 3120a - Rh 3144 3144 
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CERTIFICATE OF ANALYSIS 

Multi-Element Aqueous CRM Product #: TA-eM-APR19-5TL7 

Mix Name: MC ICV 1 Lot #: 10097743-3 

Matrix: 2% HN03/tr. HF 

Certified Concentration Eleme~t Certified Concentration Certified ConcentrationElement Element&Uncertainty &Uncertainty &Uncertainty
~------~----------~--~~---+-4------

As 200.0 ± 1.0 IJg/mL Sb 100.0 ± 0.51Jg/mL Ti 199.9 ± 1.0 IJg/mL 
r-------r_--------~~--~r_---+~------

B 400.1 ± 2.0 IJg/mL Se 100.0 ± 0.51Jg/mL W 200.0 ± 1.0 IJg/mL
~------~--------~~--~~---+-4------

Mo 99.99 ± 0.50 IJg/mL Sn 200.0 ± 1.0 IJg/mLL-______L_________~~__~L___-+~______ 

Intended Use: This solution is intended for use as acertified reference material (CRM) or calibration standard for inductively coupled plasma optical 
emission spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic absorption spectroscopy (AA 
or GFAA), and other techniques for elemental analysis. 

Certification & Traceability: This CRM was manufactured, processed, and certified under a quality management system that is 
registered/accredited to ISO 9001, ISO 17034, and ISOIIEC 17025. This CRM was prepared to the certified concentrations shown above by 
gravimetric methods, using single-element concentrates that were certified using the "High Performance ICP-OES' protocol developed by NIST and 
are directly traceable to NIST SRMs (see reverse side). The solution was stabilized using high purity nitric acid (HN03), trace hydrofluoric acid (HF) 
and diluted with filtered (0.22 j.Jm), 18 M-ohm deionized water. The balances used in the preparation of this CRM are calibrated regularly with 
traceability to NIST, using a calibration provider that is accredited to ISO/IEG 17025 by a mutually recognized accreditation body. All vQlumetric 
dilutions are performed in Class Acalibrated glassware. The certified concentrations were determined based upon gravimetriC procedures. Secondary 
verification of the certified concentrations was performed u,ing ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse 
side). The uncertainty associated with each certified concen ration represents the expanded uncertainty at the 95% confidence level using acoverage 
factor of k=2. , 

Instructions for Use: We recommend that the solution be~horoU9hlY mixed by repeated shaking or swirling of the bottle immediately prior to use. 
To achieve the highest accuracy, the analyst should: (1) u only pre-cleaned containers and transferware, (2) not pipette directly from the CRM's 
original container, (3) never pour used product back into e original container, (4) make dilutions using calibrated balances or certified class A 
volumetric flasks and pipettes, (5) use a minimum sub-sarpple size of 500 j.JL, and (6) dilute with the same matrix as the original CRM or other 
chemically suitable matrix. The solution should be kept tightly capped and stored under normal laboratory conditions. Do not freeze, heat, or immerse 
the bottle or its contents, and avoid exposure to direct sunlight or moisture. 

Period of Validity: CPI international ensures the accuraqy of this solution for 18 months from the certification date shown below, provided the 
instructions for use are followed. During the period of validit}1, the purchaser will be notified if this product is recalled due to any significant changes in 
the stability of the solution. . 

May 23,2019 
Chuck Goudreau, CertifYing Officer Certification Date 
CPllntemational waives all responsibility for any damages resultinglfrom the usage and/or implementation of the produclsldata desaibed herein. 

USA Europe 
5580 Skylane Boulevard P: 707.525.5788 Nieuwe Hemweg 7P P: +31 206380597 
Santa Rosa, CA 95403 P: 800.878.7654 1013BG Amsterdam F: +31 204202836 

F: 707.545.7901 www.iinternational.com The Netherlands 
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Health and Safety Infonnation: Refer to the Safety Data Sheet (SOS). 

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO Guide 34 and ISO Guide 
35. Replicate samples of the finished solution were analyzed to confirm its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity 
and Stability. To ensure homogeneity, users should nottake asmaller sub-sample than specified in the Instructions for Use, as doing so will invalidate 
the certified values and uncertainties. 

Quality Manual Rev: No.5, 03101/2013 

Further Infonnation: Please contact CPllnternational for further information about this CRM. 

Quality Certifications: This CRM was prepared under aquality management system that is registered/accredited to the following: 
• ISO 9001 - Quality Management Systems - Requirements (TUV NORD Cert. No. 4410016560231) 
• ISOIIEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert. No. 2848.01) 
• ISO Guide 34 - General Requirements for the Competence of Reference Material Producers (A2LA Cert. No. 2848.02) 

o ISO Guide 34 references additional requirements specified in ISO Guide 31 and ISO Guide 35. 

This CRM is traceable to the following NIST SRMs: 

Analyle Aq.SRM MOSRM Analyle Aq.SRM MOSRM Analyle Aq.SRM MOSRM 

Ag 3151 1077a Hf 3122 - S 3154 2770 
AI 3101a 1075a Hg 3133 3133 Sb 3102a 3102a 
As 3103a 3103a Ho 3123a - Sc 3148a 3148a 
Au 3121 - In 3124a 3124a Se 3149 3149 
B 3107 3107 K 3141a 3141a Si 3150 1066a 

Ba 3104a 1051b La 3127a 3127a Sm 3147a -
Be 3105a 3105a Li 3129a 3129a Sn 3161a 1057b 
Bi 3106 3106 Lu 3130a - S04-2 3181 -
Br 3184 - Mg 3131a 3131a Sr 3153a 3153a 
Ca 3109a 3109a Mn 3132 3132 Ta 3155 -
Cd 3108 1053a Mo 3134 3134 Tb 3157a -
Ce 3110 3110 Na 3152a 3152a Te 3156 -
CI 3182 1818a Nb 3137 - Th 3159 -
Co 3113 3113 Nd 3135a - Ti 3162a 3162a 
Cr 3112a 1078b Ni 3136 1065b TI 3158 3158 
Cs 3111a - NOr 3185 - Tm 3160a -
Cu 3114 1080a P 3139a 3139a U 3164 -
Oy 3115a - Pb 3128 3128 V 3165 1052b 
Er 3116a - Pd 3138 - W 3163 3163 
Eu 3117a - POr3 3186 - Y 3167a 3167a 
F 3183 - Pr 3142a - Yb 3166a -
Fe 3126a 1079b Pt 3140 3140 Zn 3168a 3168a 
Ga 3119a - Rb 3145a - Zr 3169 3169 
Gd 3118a - Re 3143 -
Ge 3120a - Rh 3144 3144 
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CERTIFICATE OF ANALYSIS 

Multi-Element Aqueous CRM Product #: G34-TA-CM-APR19-STLB 

Mix Name: G34 MC ICV 2 Lot #: 10097743-4 

Matrix: 2% HN03 

Certified Concentration Certified Concentration Certified Concentration
Element Element Element

& Uncertainty & Uncertainty & Uncertain~ 

Ag 39.98 ± 0.20 IJg/mL U 200.1 ± 1.0 IJg/mL TI 40.17 ± 0.20 IJglmL 

Ba 200.0 ± 1.0 IJg/mL M~ 200.4 ± 1.0 IJg/mL U 20D.4 ± 1.0 IJg/mL 

Be 20D.4 ± 1.0 IJg/mL NI 200.1 ± 1.0 IJg/mL V 200.1 ± 1.0 IJg/mL 

Cd 200.3 ± 1.0 IJg/mL pij 200.1 ± 1.0 IJg/mL Zn 200.1 ± 1.0 IJg/mL 

Co 200.1 ± 1.0 IJg/mL Sm 200.2 ± 1.0 IJg/mL Zr 200.5 ± 1.0 IJg/mL 

Cr 200.2 ± 1.0 IJg/mL 51 200.5 ± 1.0 IJg/mL 

Cu 200.2 ± 1.0 IJg/mL Th 200.0 ± 1.0 IJg/mL 

Intended Use: This solution is intended for use as asecohd source certified reference material (CRM) or calibration standard for inductively coupled 
plasma optical emission spectroscopy (ICP-OES), indu~i~ely coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic absorption 
spectroscopy (AA or GFAA), and other techniques for elemental analysis. 

Certification & Traceability: This CRM was manufactured, processed, and certified under a quality management system that is 
registered/accredited to ISO 9001, ISO 17034, and ISO/IEC 17025. This CRM was prepared to the certified concentrations shown above by 
gravimetric methods, using single-element concentrates tlilat were certified using the 'High Performance ICP-OES' protocol developed by NIST and 
are directly traceable to NIST SRMs (see reverse side). lIhe solution was stabilized using high purity nitric acid (HN03) and diluted with filtered (0.22 
~m), 18 M-ohm deionized water. The balances used in theipreparation of this CRM are calibrated regularly with traceability to NIST, using acalibration 
provider that is accredited to ISO/IEC 17025 by amutually recognized accreditation body. All volumetric dilutions are performed in Class Acalibrated 
glassware. The certified concentrations were determined based upcn gravimetric procedures. Secondary verification of the certified concentrations 
was performed using ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse side). The uncertainty associated with each 
certified concentration represents the expanded uncertainty at the 95% confidence level using acoverage factor of k=2. 

Instructions for Use: We recommend that the solution be thoroughly mixed by repeated shaking or swirling of the bottle immediately prior to use. 
To achieve the highest accuracy, the analyst should: (1) use only pre-cleaned containers and transferware, (2) not pipette directly from the CRM's 
original container, (3) never pcur used product back intQ the original container, (4) make dilutions using calibrated balances or certified class A 
volumetric flasks and pipettes, (5) use a minimum sUb-~mple size of 500 ~L, and (6) dilute with the same matrix as the original CRM or other 
chemically suitable matrix. The solution should be kept tig tly capped and stored under normal laboratory conditions. Do not freeze, heat, or immerse 
the bottle or its contents, and avoid expcsure to direct su light or moisture. 

Period of Validity: CPI Intemational ensures the accu~cy of this solution for 18 months from the certification date shown below, provided the 
instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant changes in 
the stability of the solution. 

""""'" h,." 
May 23, 2019 

Chuck Goudreau, certifYing Officer i Certification Date

CPlI_'....."_""bOty to< 'Of "'m""....'r""'..."'" ,,"''''1m.,"""""" d., prod...... 

I 

USA Europe 
5580 Skylane Boulevard P: 707.525.5788 Nieuwe Hemweg 7P P: +31 206380597 
Santa Rosa, CA 95403 P: 800.878.7654 1 013BG Amsterdam F: +31 20420 28 36 
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Health and Safety Infonnation: Refer to the Safety Data Sheet (SOS). 

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO Guide 34 and ISO Guide 
35. Replicate samples of the finished solution were analyzed to confirm its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity 
and Stability. To ensure homogeneity, users should not take asmaller sub-sample than specified in the Instructions for Use, as doing so will invalidate 
the certified values and uncertainties. 

Quality Manual Rev: No.5, 03/01/2013 

Further Infonnation: Please contact CPllnternational for further infomnation about this CRM. 

Quality Certifications: This CRM was prepared under aquality management system that is registered/accredited to the following: 
• ISO 9001 - Quality Management Systems - Requirements (TUV NORD Cert. No. 44100 16560231) 
• ISOIIEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert. No. 2848.01) 
• ISO Guide 34 - General Requirements for the Competence of Reference Material Producers (A2LA Cert. No. 2848.02) 

o ISO Guide 34 references additional requirements specified in ISO Guide 31 and ISO Guide 35. 

This CRM is traceable to the following NIST SRMs: 

Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM 
Ag 3151 1077a HI 3122 - S 3154 2770 
AI 3101a 1075a Hg 3133 3133 Sb 3102a 3102a 
As 3103a 3103a Ho 3123a - Sc 3148a 3148a 
Au 3121 - In 3124a 3124a 8e 3149 3149 
B 3107 3107 K 3141a 3141a 8i 3150 1066a 
Ba 3104a 1051b La 3127a 3127a 8m 3147a -
Be 3105a 3105a Li 3129a 3129a 8n 3161a 1057b 
Bi 3106 3106 Lu 3130a - 804.2 3181 -
Br 3184 - Mg 3131a 3131a Sr 3153a 3153a 
Ca 3109a 3109a Mn 3132 3132 Ta 3155 -
Cd 3108 1053a Mo 3134 3134 Tb 3157a -
Ce 3110 3110 Na 3152a 3152a Te 3156 -
CI 3182 1818a Nb 3137 - Th 3159 -

I 

Co 3113 3113 Nd 3135a - Ti 3162a 3162a 
Cr 3112a 1078b Ni 3136 1065b TI 3158 3158 
Cs 3111a - N03 3185 - Tm 3160a -
Cu 3114 1080a P 3139a 3139a U 3164 -
Dy 3115a - Pb 3128 3128 V 3165 1052b 
Er 3116a - Pd 3138 - W 3163 3163 
Eu 3117a - P04-3 3186 - Y 3167a 3167a 
F 3183 - Pr 3142a - Yb 3166a -
Fe 3126a 1079b Pt 3140 3140 Zn 3168a 3168a 
Ga 3119a - Rb 3145a - Zr 3169 3169 
Gd 3118a - Re 3143 -
Ge 3120a - Rh 3144 3144 
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Reference Materials 

• Certificate of Analysis • 
Product: 

Catalog Number: 

Lot No. 


Certificate Inue Dale: 

Expiration Date: 

Revision Number: 


CERTIFICATION 

Parameter . ,-, ". 

Aluminum 
... 

,Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

.Calcium 

'Chromium 

.Cobalt 

Copper 

Iron 

Leed 

Magnesium- ,., 

Manganese 

MarculY 

Molybdenum 

Nickel 

Potassium 

Selenium 

,Silv&r 

'Sodium 

Strontium 

Thallium 

Metals in Soil 
540 

0099-540 111111111111111111 RIII1 
1598418September 25,2017 
10 PR~LCs..sRM_ooon

May 31,2020 r:¢,~:'13112ilPt;>" _KP Op<>'M)I'$ 
Sm!ERA 

Original 
•••••••, ,j t "._•• , ••1.... 

i Referlinee 
Certified Value' Val~e . Uncertainty' 

i 
mglkg ma4u % 

10100 83!!0 6,40 

145 756 4.11 

171 16n 5.55 

272 260 1.63 

102 97~ 6.04 

102 81~ 5,55 

225 21~ 4.08 

5190 47!jo 5,49 

144 13/; 5.99 

48.8 48.12 5.95 

174 166 6.60 
.. 

15000 . 141bo 7.12 

111 11~ 5.58 

2570 23<\0 5.51 

232 22e 3.96 

12.0 11 ,~ 1.02 

123 lib 2.96 

98.3 91.9 5.89 

2420 20:10 6.79 

206 19~ 6.44 
, 

45.5 43.;3 6.26 

252 21~ 6.53 
i 

111 10V 5.08 

167 15jl 6.28 

QC Performance 

Acceptance Umits' 


mglkg 

4150-12600 

2.85 -148 

134·188 

215·305 

81.4-114 

59.2 ·104 

176·246 

3890-5640 
.... ,-_. 

112 - 160 
"~" 

40.6·55.7 

139-192 

8470-19700 

92.1 -130 

1780·2900 

188·268 

8.23 -14.7 

88.2 -132 

76.2·108 

1410 - 2630 

152·231 

34.6 - 51.9 

159 - 278 

ProdrJct UlU/m_s "'" irICIufIed aspartd 
It><! _,ion pac/fI!t and "'" paginated , 

..~fIWn this ~ ofAno!l'SIs. - I 
""""""'" 1Mproduct u'" _ for catalog , 

11540 reYIsIon 030512. . 

PT Performance 

Acceptance Umits' 


mgII<g. 
4200-12500 

14.5·199 
--- ..• »,. .----- 

113-209 

195·325 

73.2-122 
.! 

49.0 -114 

158 - 264 

3460·6070 

95.2 -177 

36.1 -60.2 

124·207 

4930·23200 
. 

78.8·143 
.... - . --- '" "-"""" 


1450- 3220 


165·291 

6.87 -16.0 
...."-"" 

77.5-142 

64.3 ·119 

1190·2850 

131 - 252 

30.1 - 56.5
,"_ _.w.'~"","~. 

105·332 

87.0-127 77.2 - 137 


127 - 186 110·202 
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'PaMmeter . Certified Value I . .. ...-~ 

mglllQ 

Tin 111 

Titanium 512 
. 

Uranium 
' 

97.6 . _. -- 

,Vanadium 61.8 

Zinc 207 

ANALYTICAL VERIFICATION 

Certlfled 
:PIIMmeter Valuel 

mgltll--.- ... 
Aluminum 10100 

.Antimony 145 

Arsenic 171 

:Barium 272 
. Beryllium 102 

Boron 102 

Cadmium 225 

Calcium 5190 
" 

Chromium 144 

Cobalt 48.8 

Copper 174 

Iron 15000 

Lead 111 

,Magnesium 2570 

Manganese 232 

,Mercury 12.0 
, Molybdenum 123 

Nickel 98.3 

Potassium 2420 

Selenium 206 

• 

Reference Materials 

• Certificate of Analysis • 
- ".~-.. 

Refere~ce QC Performance PT PeJfonnance 
Valut Uncertainty' Acceptance Umlta' , Acceptance Umlts4 . 

i .,..... _.'.. ! --.-. _.- -." '".. . 
mgIkg % mQII<lI mQII<g. .- .... 

99.91 6.00 78.1·122 56.7· 143, 
-.'-" ... - .._-:".. 

376! 5.98 68.8·683 51.2·803 
_"""m "._ ...., 

98.11 6.22 74.9 -121 72.6 -124 , ... -.. 
56.1, 9.53 44.8-68.7 32.2 - 81.3 

1991 7.09 162-237 

I 

ProfiCiency T lISting Study NIST Trac~.~I!~_.•, 
liean Recovery" n SRMNumber i Recovery 

i - --'-; 
",gIIIQ % % - .--.-- .",--.! 

82,8 157 


520 160 


~61 94.2 200 


t:: 
I 

~O 95.6 182 
-<- 

,7.6 95.6 167 J 
, 
~1.6 80.0 115 

-,-..~-~~I "'1 

t
~11 93.7 200 


760 91.8 140 


;136 94.5 191 

. ... ..-. .-~..,.~ 

18.2 98.7 168 
• <-- ••--~< .I 

'166 95.2 202 
; 

114100 93.6 153 
I , I._- _., ,~-

:111 99.9 208 , ...--~~ ~ -~~. 

~340 90.9 143 

1228 98.4 170 

' ,; 


r
I ,. '" i_. _" 
15 95.5 133 

:110 89.4 168 
~- -.~" ,,., .. ~,-- - .~ 

91.9 93.5 197 , .}_ w.o •• ,,_'" _~_ "_ ", 

~020 83.S 142 
,-, .",......_" " 

'191 92.9 184 
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• 

Reference Materials 

• Certificate of Analysis • 
Certified 

Parameter Value' Profj~iency Testing Study NIST Trac!Ilbillty 

Miean Recoveryl n SRMNumber Recovery 
I 

Silver 
mg/kg 

45.5 

..../kg 

43.3 

% 

95.1 165 
-'-. % 

Sodium 252 218 86.6 138 
.Strontium 111 107 98.5 118 

Thallium 167 156 93.6 163 

Tin 111 
, 

99.9 90.0 126 
. ~,,' 

'Titanium 512 376 73.4 122 

Uranium 97.6 
I 

$8.1 100 36 

Vanadium 61.8 56.7 91.8 163 
Zinc 207 

, 
h99 96.2 200 

1. The Certlfllld VII.... are !he actual "mad.·!o" oonr"">lralions conl1rrrle.t by ERA analytical llerlficalion. The certiled values are monitored and pu-c/1asem 
";11 be nolilled of anv 8lgn_ changes ",suiting In recertification or wih1drawal 01 this c:erlllled reference material dumq !he period 01 validity or this 
~~. I 

2. The Uncetlolnly Is !he !atal propagated uncertainty at the 95% oonfidence interval. The uncertainty Is based on !he pteparalion and IntemaI analytical 
verllicalion 01 !he prodllcl by ERA.1II\JI!tpIIed by • ""verage factor. The imcertamty applies to the producla. supplied and does no! take Into ._ anv 
IlIQUirad or oplional dilution and/or preparation. !he laboratory may pertj,rm _ using this product 

3. The QC __Ac<:epfance L_ IQC PALs~)are baaed ch adUai historical dala _ in ERA's Profidency Testing program. The QC 
P Ala'" rellecl anv inheront biases in !he melllods used to es!llb/lsh thellimils and closely aill"<')dmate a 95% oontlden<:e Intental of the perfoonaru:e !hat 
__labo_ snOUld .Chleve using ac<:epled _Irnelllods. Use the QC PAI..$'" to resllSlicolly _1_ )IO!.t pelf........... against your 

peers. . 

4. The PT PIIrt......__pta_ Umftl! IPT PALs"')are calrula~ using the reg~ion equalions and Ibied acceptance criteria apecilied in the 
NEUIC flIOfidency!tloting requirement>. Use the PT PAls'" when ana~ this QC S1andal<! aIOngaida USEPA and NELAC compliant PT __. 
PIe_ note fila! manv PT study aCG1!p!an", Ilmil$ are concentraIion dependent (some non-linearly) and, !her_e, !he accepflInc:e limits 01 this QC 
standard and anv PT standard may d_ reiativa 1<> their di1lerence In ~. , 
5. The PT DataIT_b111ty doC. induda the mean value. percent ",*ry .nd number of data points "'pot1ed by the tabonI_ in ...r Profidency 
Testing study compared 1<> the Ce!U1Ied Values. In _on. wI1ere Nist SlBndard Reference Ma....ialS (SRlIls) are ._ble, each 8llaIyIe ha. been 
analytically _ to the NIST SRM tisted. Thi. product I. frlIoaabIe to f/1e foI numbers or ito siarting materialS. All griMmettic and Il0l_meoau", .... nts 
rela!e<l to ito manulaoture are traceable 10 NIST through an unIJroken chain 01 romp."...... 
Traceability _lIlY (%1- [(% rea:wery _ .fandard)l(% reoo""ry NIST SRMl}'I00 
The traeeablllty data sh...... _ complied by lIrI8Iyzing the ERA standllrds Of the~ ••...,;.led $I0OI< _. against the applicable NIST SRMs. 

6. For additional infonnallon on this produelsuch •• Intended use, insttidons lor use. level ornomogeneit¥, and safety Illfon'Ntion. plea... refer to the 
prOllidedlnsfruction SI1ee! 

If vou have anv questions or need technlcial assistance, please call ERA teChnIcal assistance 
at 1-800-372-0122 or send an email toinfo@eraqc.com., 
Certifying OffIcer Quality OffIcer 

Brian MiNer Patrick Larson 

-
Page 3 of 3 Lot: 0099-540 

16341 Table Mountain Pkwy· Golden, CO 80403' T: 800.372.0122 • 303,431.8454· www.eraqc.com 
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Reagent

Source A_00001
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Reagent

Source B_00001
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Reagent

Source D_00001
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Reagent

Source E_00001
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Reagent

Source H_00002
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Reagent

Tuna Can LCS_00008
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Reagent

Tuna Can_00003
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Reagent

Tuna Can_00006
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COVER PAGE

Lab Name:   Job Number: 

Client Sample ID Lab Sample ID

METALS

Project: Cameron Area Mine Sites - En Pro

SDG No.: AB02 RSE VD

160-34280-1Eurofins TestAmerica, St. Louis

160-34280-1 AB02-MC01-01
160-34280-2 AB02-MC02-01
160-34280-3 AB02-MC03-01
160-34280-4 AB02-MC04-01
160-34280-5 AB02-MC04-02
160-34280-6 AB02-MC05-01
160-34280-7 AB02-MC06-01
160-34280-8 AB02-MC07-01
160-34280-9 AB02-MC08-01
160-34280-10 AB02-MC09-01
160-34280-11 AB02-MC10-01
160-34280-12 AB02-MD01-01
160-34280-13 AB02-MD02-01
160-34280-14 AB02-MD03-01
160-34280-15 AB02-MD03-02
160-34280-16 AB02-WC01-01
160-34280-17 AB02-WC01-02
160-34280-18 AB02-WC02-01
160-34280-19 DUP-2
160-34280-20 DUP-3
160-34280-21 DUP-4
160-34280-22 AB02-MH02-01

Comments:
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34280-1

Date Received: 05/22/2019  13:03

AB02 RSE VD

160-34280-1

AB02-MC01-01

Solid 05/17/2019  09:40Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 96.3

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 12 mg/Kg1.0 0.40 2 6020B

7439-98-7 Molybdenum 1.9 mg/Kg0.50 0.20 2 6020B

7782-49-2 Selenium 3.1 mg/Kg0.50 0.32 2 6020B

7440-61-1 Uranium 46 mg/Kg0.10 0.040 2 6020B

7440-62-2 Vanadium 66 mg/Kg1.0 0.40 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34280-2

Date Received: 05/22/2019  13:03

AB02 RSE VD

160-34280-1

AB02-MC02-01

Solid 05/17/2019  10:19Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 95.6

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 18 mg/Kg0.98 0.39 2 6020B

7439-98-7 Molybdenum 0.98 mg/Kg0.49 0.20 2 6020B

7782-49-2 Selenium 3.9 mg/Kg0.49 0.31 2 6020B

7440-61-1 Uranium 20 mg/Kg0.098 0.039 2 6020B

7440-62-2 Vanadium 85 mg/Kg0.98 0.39 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34280-3

Date Received: 05/22/2019  13:03

AB02 RSE VD

160-34280-1

AB02-MC03-01

Solid 05/17/2019  10:36Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 96.2

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 13 mg/Kg0.99 0.40 2 6020B

7439-98-7 Molybdenum 0.86 mg/Kg0.50 0.20 2 6020B

7782-49-2 Selenium 2.9 mg/Kg0.50 0.32 2 6020B

7440-61-1 Uranium 23 mg/Kg0.099 0.040 2 6020B

7440-62-2 Vanadium 48 mg/Kg0.99 0.40 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34280-4

Date Received: 05/22/2019  13:03

AB02 RSE VD

160-34280-1

AB02-MC04-01

Solid 05/17/2019  11:07Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 94.5

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 2.6 mg/Kg0.97 0.39 2 6020B

7439-98-7 Molybdenum 0.82 mg/Kg0.49 0.19 2 6020B

7782-49-2 Selenium 1.6 mg/Kg0.49 0.31 2 6020B

7440-61-1 Uranium 1.6 mg/Kg0.097 0.039 2 6020B

7440-62-2 Vanadium 51 mg/Kg0.97 0.39 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34280-5

Date Received: 05/22/2019  13:03

AB02 RSE VD

160-34280-1

AB02-MC04-02

Solid 05/17/2019  13:21Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 95.5

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 2.4 mg/Kg1.0 0.41 2 6020B

7439-98-7 Molybdenum 0.73 mg/Kg0.51 0.20 2 6020B

7782-49-2 Selenium 1.6 mg/Kg0.51 0.33 2 6020B

7440-61-1 Uranium 1.9 mg/Kg0.10 0.041 2 6020B

7440-62-2 Vanadium 49 mg/Kg1.0 0.41 2 6020B

FORM IA-IN Page 145 of 1765



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34280-6

Date Received: 05/22/2019  13:03

AB02 RSE VD

160-34280-1

AB02-MC05-01

Solid 05/17/2019  13:27Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 96.5

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 37 mg/Kg0.97 0.39 2 6020B

7439-98-7 Molybdenum 7.8 mg/Kg0.48 0.19 2 6020B

7782-49-2 Selenium 6.9 mg/Kg0.48 0.31 2 6020B

7440-61-1 Uranium 180 mg/Kg0.097 0.039 2 6020B

7440-62-2 Vanadium 40 mg/Kg0.97 0.39 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34280-7

Date Received: 05/22/2019  13:03

AB02 RSE VD

160-34280-1

AB02-MC06-01

Solid 05/17/2019  12:00Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 95.4

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 51 mg/Kg0.90 0.36 2 6020B

7439-98-7 Molybdenum 3.1 mg/Kg0.45 0.18 2 6020B

7782-49-2 Selenium 13 mg/Kg0.45 0.29 2 6020B

7440-61-1 Uranium 280 mg/Kg0.090 0.036 2 6020B

7440-62-2 Vanadium 120 mg/Kg0.90 0.36 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34280-8

Date Received: 05/22/2019  13:03

AB02 RSE VD

160-34280-1

AB02-MC07-01

Solid 05/17/2019  15:01Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 97.4

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 18 mg/Kg0.93 0.37 2 6020B

7439-98-7 Molybdenum 5.4 mg/Kg0.47 0.19 2 6020B

7782-49-2 Selenium 3.8 mg/Kg0.47 0.30 2 6020B

7440-61-1 Uranium 95 mg/Kg0.093 0.037 2 6020B

7440-62-2 Vanadium 74 mg/Kg0.93 0.37 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34280-9

Date Received: 05/22/2019  13:03

AB02 RSE VD

160-34280-1

AB02-MC08-01

Solid 05/17/2019  10:13Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 95.6

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 12 mg/Kg0.94 0.37 2 6020B

7439-98-7 Molybdenum 0.52 mg/Kg0.47 0.19 2 6020B

7782-49-2 Selenium 2.6 mg/Kg0.47 0.30 2 6020B

7440-61-1 Uranium 12 mg/Kg0.094 0.037 2 6020B

7440-62-2 Vanadium 44 mg/Kg0.94 0.37 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34280-10

Date Received: 05/22/2019  13:03

AB02 RSE VD

160-34280-1

AB02-MC09-01

Solid 05/17/2019  10:45Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 96.1

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 3.5 mg/Kg0.93 0.37 2 6020B

7439-98-7 Molybdenum 0.28 Jmg/Kg0.47 0.19 2 6020B

7782-49-2 Selenium 2.1 mg/Kg0.47 0.30 2 6020B

7440-61-1 Uranium 5.9 mg/Kg0.093 0.037 2 6020B

7440-62-2 Vanadium 35 mg/Kg0.93 0.37 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34280-11

Date Received: 05/22/2019  13:03

AB02 RSE VD

160-34280-1

AB02-MC10-01

Solid 05/17/2019  14:15Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 96.2

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 4.7 mg/Kg0.96 0.38 2 6020B

7439-98-7 Molybdenum 0.43 Jmg/Kg0.48 0.19 2 6020B

7782-49-2 Selenium 2.1 mg/Kg0.48 0.31 2 6020B

7440-61-1 Uranium 6.1 mg/Kg0.096 0.038 2 6020B

7440-62-2 Vanadium 44 mg/Kg0.96 0.38 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34280-12

Date Received: 05/22/2019  13:03

AB02 RSE VD

160-34280-1

AB02-MD01-01

Solid 05/16/2019  12:05Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 95.7

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 4.0 mg/Kg0.90 0.36 2 6020B

7439-98-7 Molybdenum 0.86 mg/Kg0.45 0.18 2 6020B

7782-49-2 Selenium 2.0 mg/Kg0.45 0.29 2 6020B

7440-61-1 Uranium 11 mg/Kg0.090 0.036 2 6020B

7440-62-2 Vanadium 49 mg/Kg0.90 0.36 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34280-13

Date Received: 05/22/2019  13:03

AB02 RSE VD

160-34280-1

AB02-MD02-01

Solid 05/17/2019  14:42Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 96.2

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 4.2 mg/Kg1.0 0.40 2 6020B

7439-98-7 Molybdenum 0.56 mg/Kg0.50 0.20 2 6020B

7782-49-2 Selenium 2.1 mg/Kg0.50 0.32 2 6020B

7440-61-1 Uranium 5.9 mg/Kg0.10 0.040 2 6020B

7440-62-2 Vanadium 50 mg/Kg1.0 0.40 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34280-14

Date Received: 05/22/2019  13:03

AB02 RSE VD

160-34280-1

AB02-MD03-01

Solid 05/17/2019  14:30Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 94.7

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 45 mg/Kg1.0 0.40 2 6020B

7439-98-7 Molybdenum ND mg/Kg0.50 0.20 2 6020B

7782-49-2 Selenium 2.6 mg/Kg0.50 0.32 2 6020B

7440-61-1 Uranium 1.8 mg/Kg0.10 0.040 2 6020B

7440-62-2 Vanadium 40 mg/Kg1.0 0.40 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34280-15

Date Received: 05/22/2019  13:03

AB02 RSE VD

160-34280-1

AB02-MD03-02

Solid 05/17/2019  12:41Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 94.0

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 30 mg/Kg1.0 0.40 2 6020B

7439-98-7 Molybdenum 0.22 Jmg/Kg0.50 0.20 2 6020B

7782-49-2 Selenium 1.9 mg/Kg0.50 0.32 2 6020B

7440-61-1 Uranium 1.5 mg/Kg0.10 0.040 2 6020B

7440-62-2 Vanadium 45 mg/Kg1.0 0.40 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34280-16

Date Received: 05/22/2019  13:03

AB02 RSE VD

160-34280-1

AB02-WC01-01

Solid 05/17/2019  12:46Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 95.1

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 3.8 mg/Kg0.98 0.39 2 6020B

7439-98-7 Molybdenum 0.39 Jmg/Kg0.49 0.20 2 6020B

7782-49-2 Selenium 1.7 mg/Kg0.49 0.31 2 6020B

7440-61-1 Uranium 7.4 mg/Kg0.098 0.039 2 6020B

7440-62-2 Vanadium 46 mg/Kg0.98 0.39 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34280-17

Date Received: 05/22/2019  13:03

AB02 RSE VD

160-34280-1

AB02-WC01-02

Solid 05/17/2019  11:19Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 96.0

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 1.8 mg/Kg0.97 0.39 2 6020B

7439-98-7 Molybdenum 0.30 Jmg/Kg0.48 0.19 2 6020B

7782-49-2 Selenium 1.0 mg/Kg0.48 0.31 2 6020B

7440-61-1 Uranium 4.3 mg/Kg0.097 0.039 2 6020B

7440-62-2 Vanadium 35 mg/Kg0.97 0.39 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34280-18

Date Received: 05/22/2019  13:03

AB02 RSE VD

160-34280-1

AB02-WC02-01

Solid 05/17/2019  10:58Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 95.5

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 4.3 mg/Kg0.92 0.37 2 6020B

7439-98-7 Molybdenum 0.39 Jmg/Kg0.46 0.18 2 6020B

7782-49-2 Selenium 2.5 mg/Kg0.46 0.30 2 6020B

7440-61-1 Uranium 7.0 mg/Kg0.092 0.037 2 6020B

7440-62-2 Vanadium 50 mg/Kg0.92 0.37 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34280-19

Date Received: 05/22/2019  13:03

AB02 RSE VD

160-34280-1

DUP-2

Solid 05/17/2019  00:00Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 96.6

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 14 mg/Kg0.90 0.36 2 6020B

7439-98-7 Molybdenum 1.4 mg/Kg0.45 0.18 2 6020B

7782-49-2 Selenium 2.8 mg/Kg0.45 0.29 2 6020B

7440-61-1 Uranium 62 mg/Kg0.090 0.036 2 6020B

7440-62-2 Vanadium 110 mg/Kg F10.90 0.36 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34280-20

Date Received: 05/22/2019  13:03

AB02 RSE VD

160-34280-1

DUP-3

Solid 05/17/2019  00:00Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 96.1

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 13 mg/Kg0.94 0.38 2 6020B

7439-98-7 Molybdenum 0.86 mg/Kg0.47 0.19 2 6020B

7782-49-2 Selenium 2.1 mg/Kg F10.47 0.30 2 6020B

7440-61-1 Uranium 69 mg/Kg F10.094 0.038 2 6020B

7440-62-2 Vanadium 86 mg/Kg F10.94 0.38 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34280-21

Date Received: 05/22/2019  13:03

AB02 RSE VD

160-34280-1

DUP-4

Solid 05/17/2019  00:00Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 96.3

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 3.9 mg/Kg0.90 0.36 2 6020B

7439-98-7 Molybdenum 0.62 mg/Kg0.45 0.18 2 6020B

7782-49-2 Selenium 2.2 mg/Kg0.45 0.29 2 6020B

7440-61-1 Uranium 6.0 mg/Kg0.090 0.036 2 6020B

7440-62-2 Vanadium 40 mg/Kg F10.90 0.36 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34280-22

Date Received: 05/22/2019  13:03

AB02 RSE VD

160-34280-1

AB02-MH02-01

Solid 05/17/2019  12:45Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 98.2

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 13 mg/Kg0.86 0.34 2 6020B

7439-98-7 Molybdenum 0.36 Jmg/Kg0.43 0.17 2 6020B

7782-49-2 Selenium 3.8 mg/Kg0.43 0.27 2 6020B

7440-61-1 Uranium 2.4 mg/Kg0.086 0.034 2 6020B

7440-62-2 Vanadium 43 mg/Kg0.86 0.34 2 6020B
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

Eurofins TestAmerica, St. Louis 160-34280-1

AB02 RSE VD

ug/LMS A ICV_00952

MS A CAL2 CCV_00350

Analyte

ICV 160-431834/8
06/15/2019  01:32

Found C True %R

CCV 160-431834/39
06/15/2019  04:59

CCV 160-431834/52
06/15/2019  06:25

Found FoundC CTrue %R True %R

Molybdenum 50.4 51.6 51.050.0 50.0 50.0101 103 102
Selenium 52.0 50.5 49.550.0 50.0 50.0104 101 99

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

Eurofins TestAmerica, St. Louis 160-34280-1

AB02 RSE VD

ug/LMS A ICV_00952

MS A CAL2 CCV_00350

Analyte

CCV 160-431834/65
06/15/2019  07:52

Found C True %R

CCV 160-431834/78
06/15/2019  09:18

CCV 160-431834/83
06/15/2019  09:51

Found FoundC CTrue %R True %R

Molybdenum 50.3 51.3 50.150.0 50.0 50.0101 103 100
Selenium 52.1 50.4 52.850.0 50.0 50.0104 101 106

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

Eurofins TestAmerica, St. Louis 160-34280-1

AB02 RSE VD

ug/LMS A ICV_00953

MS A CAL2 CCV_00350

Analyte

ICV 160-431935/8
06/18/2019  00:11

Found C True %R

CCV 160-431935/13
06/18/2019  00:45

CCV 160-431935/26
06/18/2019  02:11

Found FoundC CTrue %R True %R

Arsenic 108 106 106100 100 100108 106 106
Molybdenum 48.0 50.0 96
Selenium 53.5 50.0 107
Uranium 96.0 98.6 95.2100 100 10096 99 95
Vanadium 102 103 104100 100 100102 103 104

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

Eurofins TestAmerica, St. Louis 160-34280-1

AB02 RSE VD

ug/LMS A ICV_00953

MS A CAL2 CCV_00350

Analyte

CCV 160-431935/39
06/18/2019  03:37

Found C True %R

CCV 160-431935/52
06/18/2019  05:04

CCV 160-431935/65
06/18/2019  06:29

Found FoundC CTrue %R True %R

Arsenic 106 105 105100 100 100106 105 105
Molybdenum 48.8 48.6 48.050.0 50.0 50.098 97 96
Selenium 53.6 50.0 107
Uranium 94.9 93.2 94.5100 100 10095 93 94
Vanadium 102 99.9 100100 100 100102 100 100

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

Eurofins TestAmerica, St. Louis 160-34280-1

AB02 RSE VD

ug/LMS A ICV_00953

MS A CAL2 CCV_00350

Analyte

CCV 160-431935/78
06/18/2019  07:56

Found C True %R Found FoundC CTrue %R True %R

Arsenic 106 100 106
Molybdenum 48.0 50.0 96
Selenium 54.3 50.0 109
Uranium 94.2 100 94
Vanadium 101 100 101

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

Eurofins TestAmerica, St. Louis 160-34280-1

AB02 RSE VD

ug/LMS A ICV_00955

MS A CAL2 CCV_00350

Analyte

ICV 160-432245/5
06/19/2019  15:11

Found C True %R

CCV 160-432245/13
06/19/2019  16:04

CCV 160-432245/26
06/19/2019  17:30

Found FoundC CTrue %R True %R

Selenium 48.5 49.9 54.250.0 50.0 50.097 100 108

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

Eurofins TestAmerica, St. Louis 160-34280-1

AB02 RSE VD

ug/LMS A ICV_00955

MS A CAL2 CCV_00350

Analyte

CCV 160-432245/39
06/19/2019  18:56

Found C True %R Found FoundC CTrue %R True %R

Selenium 50.6 50.0 101

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2B-IN

Lab Name: Job No.:

SDG No.: AB02 RSE VD

160-34280-1

CRQL CHECK STANDARD
METALS

Method: 6020B Instrument ID: ICPMS7700

Eurofins TestAmerica, St. Louis

Lab Sample ID:

Analyte True Found Qualifiers %R(1) Limits

CRI 160-431834/10

CRQL Check Standard

CRQL Check Standard Source: MS A CAL1 LLC_00389

Concentration Units: ug/L

80-120Molybdenum 5.00 5.39 108
80-120Selenium 5.00 5.17 103

Lab Sample ID:

Analyte True Found Qualifiers %R(1) Limits

CRI 160-431935/10

CRQL Check Standard

CRQL Check Standard Source: MS A CAL1 LLC_00389

Concentration Units: ug/L

80-120Arsenic 10.0 11.2 112
80-120Molybdenum 5.00 5.39 108
80-120Selenium 5.00 5.36 107
80-120Uranium 1.00 1.16 116
80-120Vanadium 10.0 10.6 106

Lab Sample ID:

Analyte True Found Qualifiers %R(1) Limits

CRI 160-432245/7

CRQL Check Standard

CRQL Check Standard Source: MS A CAL1 LLC_00389

Concentration Units: ug/L

80-120Selenium 5.00 5.46 109

FORM IIB-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.
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Lab Name: Job No.:

Concentration Units:

SDG No.:

INSTRUMENT BLANKS
METALS

Eurofins TestAmerica, St. Louis 160-34280-1

AB02 RSE VD

ug/L

CFoundCFoundCFoundCFoundRLAnalyte

ICB 160-431834/9 CCB 160-431834/40 CCB 160-431834/53 CCB 160-431834/66

06/15/2019  01:39 06/15/2019  05:05 06/15/2019  06:32 06/15/2019  07:58

3-IN

Molybdenum ND ND ND ND5.0
Selenium ND ND ND ND5.0

FORM III-IN

Italicized analytes were not requested for this sequence.
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Lab Name: Job No.:

Concentration Units:

SDG No.:

INSTRUMENT BLANKS
METALS

Eurofins TestAmerica, St. Louis 160-34280-1

AB02 RSE VD

ug/L

CFoundCFoundCFoundCFoundRLAnalyte

CCB 160-431834/79 CCB 160-431834/84

06/15/2019  09:25 06/15/2019  09:58

3-IN

Molybdenum ND ND5.0
Selenium ND ND5.0

FORM III-IN

Italicized analytes were not requested for this sequence.
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Lab Name: Job No.:

Concentration Units:

SDG No.:

INSTRUMENT BLANKS
METALS

Eurofins TestAmerica, St. Louis 160-34280-1

AB02 RSE VD

ug/L

CFoundCFoundCFoundCFoundRLAnalyte

ICB 160-431935/9 CCB 160-431935/14 CCB 160-431935/27 CCB 160-431935/40

06/18/2019  00:18 06/18/2019  00:52 06/18/2019  02:18 06/18/2019  03:44

3-IN

Arsenic ND ND ND ND10
Molybdenum ND ND5.0
Selenium ND5.0
Uranium ND ND ND ND1.0
Vanadium ND ND ND ND10

FORM III-IN

Italicized analytes were not requested for this sequence.
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Lab Name: Job No.:

Concentration Units:

SDG No.:

INSTRUMENT BLANKS
METALS

Eurofins TestAmerica, St. Louis 160-34280-1

AB02 RSE VD

ug/L

CFoundCFoundCFoundCFoundRLAnalyte

CCB 160-431935/53 CCB 160-431935/66 CCB 160-431935/79

06/18/2019  05:10 06/18/2019  06:36 06/18/2019  08:03

3-IN

Arsenic ND ND ND10
Molybdenum ND ND ND5.0
Selenium ND ND5.0
Uranium ND ND ND1.0
Vanadium ND ND ND10

FORM III-IN

Italicized analytes were not requested for this sequence.
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Lab Name: Job No.:

Concentration Units:

SDG No.:

INSTRUMENT BLANKS
METALS

Eurofins TestAmerica, St. Louis 160-34280-1

AB02 RSE VD

ug/L

CFoundCFoundCFoundCFoundRLAnalyte

ICB 160-432245/6 CCB 160-432245/14 CCB 160-432245/27 CCB 160-432245/40

06/19/2019  15:18 06/19/2019  16:11 06/19/2019  17:37 06/19/2019  19:03

3-IN

Selenium ND ND ND ND5.0

FORM III-IN

Italicized analytes were not requested for this sequence.
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Lab Name: Job No.:

SDG No.:

Lab Sample ID: MB 160-431088/1-AConcentration Units: mg/Kg

CAS No. Analyte Concentration C Q Method

3-IN

Batch No.:

AB02 RSE VD

160-34280-1

Instrument Code: ICPMS7700

METHOD BLANK
METALS

 431834

Eurofins TestAmerica, St. Louis

7439-98-7 Molybdenum ND 6020B
7782-49-2 Selenium ND 6020B

FORM III-IN
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Lab Name: Job No.:

SDG No.:

Lab Sample ID: MB 160-431088/1-AConcentration Units: mg/Kg

CAS No. Analyte Concentration C Q Method

3-IN

Batch No.:

AB02 RSE VD

160-34280-1

Instrument Code: ICPMS7700

METHOD BLANK
METALS

 431935

Eurofins TestAmerica, St. Louis

7440-38-2 Arsenic ND 6020B
7440-61-1 Uranium ND 6020B
7440-62-2 Vanadium ND 6020B

FORM III-IN
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Lab Name: Job No.:

SDG No.:

Lab Sample ID: MB 160-431089/1-AConcentration Units: mg/Kg

CAS No. Analyte Concentration C Q Method

3-IN

Batch No.:

AB02 RSE VD

160-34280-1

Instrument Code: ICPMS7700

METHOD BLANK
METALS

 431935

Eurofins TestAmerica, St. Louis

7440-38-2 Arsenic ND 6020B
7439-98-7 Molybdenum ND 6020B
7440-61-1 Uranium ND 6020B
7440-62-2 Vanadium ND 6020B

FORM III-IN
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Lab Name: Job No.:

SDG No.:

Lab Sample ID: MB 160-431089/1-AConcentration Units: mg/Kg

CAS No. Analyte Concentration C Q Method

3-IN

Batch No.:

AB02 RSE VD

160-34280-1

Instrument Code: ICPMS7700

METHOD BLANK
METALS

 432245

Eurofins TestAmerica, St. Louis

7782-49-2 Selenium ND 6020B

FORM III-IN
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4A-IN

Lab Name: Job No.:

Instrument ID:

ICS Source:

Concentration Units:

Analyte

True
Percent
Recovery

Found

SDG No.:

Lab File ID:

Solution A Solution A

Lab Sample ID:

Eurofins TestAmerica, St. Louis 160-34280-1

ICSA 160-431834/11

106ICSA.D

ug/L

MS A ICSA_00297

ICPMS7700

AB02 RSE VD

INTERFERENCE CHECK STANDARD
METALS

1932Molybdenum 2000 97
-0.128Selenium

FORM IVA-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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4A-IN

Lab Name: Job No.:

Instrument ID:

ICS Source:

Concentration Units:

Analyte

True
Percent
Recovery

Found

SDG No.:

Lab File ID:

Solution AB Solution AB

Lab Sample ID:

Eurofins TestAmerica, St. Louis 160-34280-1

ICSAB 160-431834/12

107ICSB.D

ug/L

MS A ICSAB_00307

ICPMS7700

AB02 RSE VD

INTERFERENCE CHECK STANDARD
METALS

1958Molybdenum 2030 97
26.4Selenium 25.0 105

FORM IVA-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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4A-IN

Lab Name: Job No.:

Instrument ID:

ICS Source:

Concentration Units:

Analyte

True
Percent
Recovery

Found

SDG No.:

Lab File ID:

Solution A Solution A

Lab Sample ID:

Eurofins TestAmerica, St. Louis 160-34280-1

ICSA 160-431935/11

085ICSA.D

ug/L

MS A ICSA_00297

ICPMS7700

AB02 RSE VD

INTERFERENCE CHECK STANDARD
METALS

0.0940Arsenic
1966Molybdenum 2000 98
0.273Selenium
0.0210Uranium
0.140Vanadium

FORM IVA-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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4A-IN

Lab Name: Job No.:

Instrument ID:

ICS Source:

Concentration Units:

Analyte

True
Percent
Recovery

Found

SDG No.:

Lab File ID:

Solution AB Solution AB

Lab Sample ID:

Eurofins TestAmerica, St. Louis 160-34280-1

ICSAB 160-431935/12

086ICSB.D

ug/L

MS A ICSAB_00307

ICPMS7700

AB02 RSE VD

INTERFERENCE CHECK STANDARD
METALS

56.5Arsenic 50.0 113
2001Molybdenum 2030 99
28.4Selenium 25.0 114
51.4Uranium 50.0 103
51.8Vanadium 50.0 104

FORM IVA-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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4A-IN

Lab Name: Job No.:

Instrument ID:

ICS Source:

Concentration Units:

Analyte

True
Percent
Recovery

Found

SDG No.:

Lab File ID:

Solution A Solution A

Lab Sample ID:

Eurofins TestAmerica, St. Louis 160-34280-1

ICSA 160-432245/8

010ICSA.D

ug/L

MS A ICSA_00297

ICPMS7700

AB02 RSE VD

INTERFERENCE CHECK STANDARD
METALS

0.225Selenium
1921Titanium 2000 96

FORM IVA-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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4A-IN

Lab Name: Job No.:

Instrument ID:

ICS Source:

Concentration Units:

Analyte

True
Percent
Recovery

Found

SDG No.:

Lab File ID:

Solution AB Solution AB

Lab Sample ID:

Eurofins TestAmerica, St. Louis 160-34280-1

ICSAB 160-432245/9

011ICSB.D

ug/L

MS A ICSAB_00307

ICPMS7700

AB02 RSE VD

INTERFERENCE CHECK STANDARD
METALS

23.6Selenium 25.0 94

FORM IVA-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE SAMPLE RECOVERY
METALS

5A-IN

DUP-2 MS

Lab Name: Job No.:

SDG No.: AB02 RSE VD

Client ID: Lab ID: 160-34280-19 MS

160-34280-1

Matrix: Concentration Units: mg/KgSolid

Eurofins TestAmerica, St. Louis

% Solids: 96.6

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Arsenic 75-125102 14 93.7 94 6020B
Molybdenum 75-12543.5 1.4 46.8 90 6020B
Selenium 75-12541.7 2.8 46.9 83 6020B
Uranium 75-125155 62 93.8 99 6020B
Vanadium 75-125156 110 94.0 50 F1 6020B

SSR = Spiked Sample Result

FORM VA - IN

Note - Results and Reporting Limits have been adjusted for dry weight.

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE SAMPLE RECOVERY
METALS

5A-IN

DUP-3 MS

Lab Name: Job No.:

SDG No.: AB02 RSE VD

Client ID: Lab ID: 160-34280-20 MS

160-34280-1

Matrix: Concentration Units: mg/KgSolid

Eurofins TestAmerica, St. Louis

% Solids: 96.1

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Arsenic 75-125106 13 97.7 95 6020B
Molybdenum 75-12543.3 0.86 48.8 87 6020B
Selenium 75-12540.4 2.1 48.8 79 6020B
Uranium 75-125103 69 97.8 35 F1 6020B
Vanadium 75-125135 86 98.0 50 F1 6020B

SSR = Spiked Sample Result

FORM VA - IN

Note - Results and Reporting Limits have been adjusted for dry weight.

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE SAMPLE RECOVERY
METALS

5A-IN

DUP-4 MS

Lab Name: Job No.:

SDG No.: AB02 RSE VD

Client ID: Lab ID: 160-34280-21 MS

160-34280-1

Matrix: Concentration Units: mg/KgSolid

Eurofins TestAmerica, St. Louis

% Solids: 96.3

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Arsenic 75-12598.9 3.9 95.9 99 6020B
Molybdenum 75-12540.7 0.62 47.9 84 6020B
Selenium 75-12542.5 2.2 48.0 84 6020B
Uranium 75-12598.5 6.0 96.0 96 6020B
Vanadium 75-125119 40 96.3 82 6020B

SSR = Spiked Sample Result

FORM VA - IN

Note - Results and Reporting Limits have been adjusted for dry weight.

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE SAMPLE RECOVERY
METALS

5A-IN

Lab Name: Job No.:

SDG No.: AB02 RSE VD

Client ID: Lab ID: 160-34268-A-20-C MS

160-34280-1

Matrix: Concentration Units: mg/KgSolid

Eurofins TestAmerica, St. Louis

% Solids: 96.4

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Arsenic 75-12598.9 4.5 99.6 95 6020B
Molybdenum 75-12544.6 0.53 49.8 88 6020B
Selenium 75-12539.9 1.9 49.8 76 6020B
Uranium 75-125110 2.0 99.7 108 6020B
Vanadium 75-125119 45 100 74 F1 6020B

SSR = Spiked Sample Result

FORM VA - IN

Note - Results and Reporting Limits have been adjusted for dry weight.

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE DUPLICATE SAMPLE RECOVERY
METALS

5A-IN

DUP-2 MSD

Lab Name: Job No.:

SDG No.: AB02 RSE VD

Client ID: Lab ID: 160-34280-19 MSD

160-34280-1

Matrix: Concentration Units: mg/KgSolid

Eurofins TestAmerica, St. Louis

% Solids: 96.6

Analyte (SDR)
C

Control
Limit
%R%R RPD

RPD 
Limit Q Method

Spike
Added (SA) 

Arsenic 116 100 102 75-125 13 35 6020B
Molybdenum 45.8 50.1 89 75-125 5 35 6020B
Selenium 42.4 50.2 79 75-125 2 35 6020B
Uranium 163 100 100 75-125 5 35 6020B
Vanadium 164 101 55 75-125 5 35 F1 6020B

SDR = Sample Duplicate Result

FORM VD - IN

Note - Results and Reporting Limits have been adjusted for dry weight.

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE DUPLICATE SAMPLE RECOVERY
METALS

5A-IN

DUP-3 MSD

Lab Name: Job No.:

SDG No.: AB02 RSE VD

Client ID: Lab ID: 160-34280-20 MSD

160-34280-1

Matrix: Concentration Units: mg/KgSolid

Eurofins TestAmerica, St. Louis

% Solids: 96.1

Analyte (SDR)
C

Control
Limit
%R%R RPD

RPD 
Limit Q Method

Spike
Added (SA) 

Arsenic 98.8 89.6 95 75-125 7 35 6020B
Molybdenum 38.2 44.7 83 75-125 13 35 6020B
Selenium 34.6 44.8 73 75-125 15 35 F1 6020B
Uranium 105 89.7 41 75-125 2 35 F1 6020B
Vanadium 142 89.9 62 75-125 5 35 F1 6020B

SDR = Sample Duplicate Result

FORM VD - IN

Note - Results and Reporting Limits have been adjusted for dry weight.

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE DUPLICATE SAMPLE RECOVERY
METALS

5A-IN

DUP-4 MSD

Lab Name: Job No.:

SDG No.: AB02 RSE VD

Client ID: Lab ID: 160-34280-21 MSD

160-34280-1

Matrix: Concentration Units: mg/KgSolid

Eurofins TestAmerica, St. Louis

% Solids: 96.3

Analyte (SDR)
C

Control
Limit
%R%R RPD

RPD 
Limit Q Method

Spike
Added (SA) 

Arsenic 101 100 97 75-125 2 35 6020B
Molybdenum 42.5 50.0 84 75-125 4 35 6020B
Selenium 43.7 50.0 83 75-125 3 35 6020B
Uranium 104 100 98 75-125 5 35 6020B
Vanadium 115 100 74 75-125 4 35 F1 6020B

SDR = Sample Duplicate Result

FORM VD - IN

Note - Results and Reporting Limits have been adjusted for dry weight.

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE DUPLICATE SAMPLE RECOVERY
METALS

5A-IN

Lab Name: Job No.:

SDG No.: AB02 RSE VD

Client ID: Lab ID: 160-34268-A-20-D MSD

160-34280-1

Matrix: Concentration Units: mg/KgSolid

Eurofins TestAmerica, St. Louis

% Solids: 96.4

Analyte (SDR)
C

Control
Limit
%R%R RPD

RPD 
Limit Q Method

Spike
Added (SA) 

Arsenic 103 102 97 75-125 4 35 6020B
Molybdenum 45.8 50.8 89 75-125 3 35 6020B
Selenium 39.7 50.9 74 75-125 1 35 F1 6020B
Uranium 103 102 99 75-125 7 35 6020B
Vanadium 111 102 64 75-125 7 35 F1 6020B

SDR = Sample Duplicate Result

FORM VD - IN

Note - Results and Reporting Limits have been adjusted for dry weight.

Calculations are performed before rounding to avoid round-off errors in calculated results.
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POST DIGESTION SPIKE SAMPLE RECOVERY
METALS

5B-IN

DUP-2 PDS

Lab Name: Job No.:

SDG No.: AB02 RSE VD

Client ID: Lab ID: 160-34280-19 PDS

160-34280-1

Matrix: Concentration Units: mg/KgSolid

Eurofins TestAmerica, St. Louis

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Arsenic 75-12531.5 14 17.4 102 6020B
Molybdenum 75-12510.4 1.4 8.72 103 6020B
Selenium 75-12510.9 2.8 8.72 93 6020B
Uranium 75-12560.2 62 1.74 NC 6020B
Vanadium 75-125122 110 17.4 76 6020B

SSR = Spiked Sample Result

FORM VB - IN

Note - Results and Reporting Limits have been adjusted for dry weight.

Calculations are performed before rounding to avoid round-off errors in calculated results.
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POST DIGESTION SPIKE SAMPLE RECOVERY
METALS

5B-IN

Lab Name: Job No.:

SDG No.: AB02 RSE VD

Client ID: Lab ID: 160-34268-B-20-A PDS

160-34280-1

Matrix: Concentration Units: mg/KgSolid

Eurofins TestAmerica, St. Louis

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Arsenic 75-12523.3 4.5 17.8 106 6020B
Molybdenum 75-1259.62 0.53 8.90 102 6020B
Selenium 75-12510.6 1.9 8.90 98 6020B
Uranium 75-1253.92 2.0 1.78 106 6020B
Vanadium 75-12559.8 45 17.8 84 6020B

SSR = Spiked Sample Result

FORM VB - IN

Note - Results and Reporting Limits have been adjusted for dry weight.

Calculations are performed before rounding to avoid round-off errors in calculated results.
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LINEAR RANGE CHECK STANDARD
METALS - 

Lab ID: LRC 160-431834/3 

Lab Name: Job No.: 160-34280-1

Sample Matrix: Solid LCS Source: MS LDR 2_00170

Eurofins TestAmerica, St. Louis

Analyte

Solid(ug/L)

True Found C %R Limits Q Method

Molybdenum 3000 3040 101 6020B90 110

Selenium 1000 910 91 6020B90 110

Calculations are performed before rounding to avoid round-off errors in calculated results.
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7A-IN
LCS-CERTIFIED REFERENCE MATERIAL

METALS

Lab ID: LCSSRM 160-431088/3-A 

Lab Name: Job No.: 160-34280-1

Sample Matrix: Solid LCS Source: PR_LCSSRM_00023

Eurofins TestAmerica, St. Louis

Analyte

Solid(mg/Kg)

True Found C %R Limits Q Method

Molybdenum 110 114 103.9 6020B70.5 129.1

Selenium 191 191 99.9 6020B68.6 131.9

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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LINEAR RANGE CHECK STANDARD
METALS - 

Lab ID: LRC 160-431935/2 

Lab Name: Job No.: 160-34280-1

Sample Matrix: Solid LCS Source: MS LDR 1_00161

Eurofins TestAmerica, St. Louis

Analyte

Solid(ug/L)

True Found C %R Limits Q Method

Vanadium 1000 974 97 6020B90 110

Calculations are performed before rounding to avoid round-off errors in calculated results.
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LINEAR RANGE CHECK STANDARD
METALS - 

Lab ID: LRC 160-431935/3 

Lab Name: Job No.: 160-34280-1

Sample Matrix: Solid LCS Source: MS LDR 2_00170

Eurofins TestAmerica, St. Louis

Analyte

Solid(ug/L)

True Found C %R Limits Q Method

Arsenic 2000 1880 94 6020B90 110

Molybdenum 3000 3120 104 6020B90 110

Selenium 1000 1020 102 6020B90 110

Uranium 2000 2150 108 6020B90 110

Calculations are performed before rounding to avoid round-off errors in calculated results.
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7A-IN
LAB CONTROL SAMPLE

METALS

Lab ID: LCS 160-431088/2-A 

Lab Name: Job No.: 160-34280-1

Sample Matrix: Solid LCS Source: MPREP1-A_00002

Eurofins TestAmerica, St. Louis

Analyte

Solid(mg/Kg)

True Found C %R Limits Q Method

Uranium 98.4 97.3 99 6020B75 120

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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7A-IN
LCS-CERTIFIED REFERENCE MATERIAL

METALS

Lab ID: LCSSRM 160-431088/3-A 

Lab Name: Job No.: 160-34280-1

Sample Matrix: Solid LCS Source: PR_LCSSRM_00023

Eurofins TestAmerica, St. Louis

Analyte

Solid(mg/Kg)

True Found C %R Limits Q Method

Arsenic 161 161 99.9 6020B70.2 129.8

Vanadium 56.7 53.6 94.4 6020B56.8 143.4

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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7A-IN
LAB CONTROL SAMPLE

METALS

Lab ID: LCS 160-431089/2-A 

Lab Name: Job No.: 160-34280-1

Sample Matrix: Solid LCS Source: MPREP1-A_00002

Eurofins TestAmerica, St. Louis

Analyte

Solid(mg/Kg)

True Found C %R Limits Q Method

Uranium 91.6 91.2 100 6020B75 120

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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7A-IN
LCS-CERTIFIED REFERENCE MATERIAL

METALS

Lab ID: LCSSRM 160-431089/3-A 

Lab Name: Job No.: 160-34280-1

Sample Matrix: Solid LCS Source: PR_LCSSRM_00023

Eurofins TestAmerica, St. Louis

Analyte

Solid(mg/Kg)

True Found C %R Limits Q Method

Arsenic 161 168 104.3 6020B70.2 129.8

Molybdenum 110 110 100 6020B70.5 129.1

Vanadium 56.7 53.5 94.4 6020B56.8 143.4

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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LINEAR RANGE CHECK STANDARD
METALS - 

Lab ID: LRC 160-432245/12 

Lab Name: Job No.: 160-34280-1

Sample Matrix: Solid LCS Source: MS LDR 2_00170

Eurofins TestAmerica, St. Louis

Analyte

Solid(ug/L)

True Found C %R Limits Q Method

Selenium 1000 996 100 6020B90 110

Calculations are performed before rounding to avoid round-off errors in calculated results.
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7A-IN
LCS-CERTIFIED REFERENCE MATERIAL

METALS

Lab ID: LCSSRM 160-431089/3-A 

Lab Name: Job No.: 160-34280-1

Sample Matrix: Solid LCS Source: PR_LCSSRM_00023

Eurofins TestAmerica, St. Louis

Analyte

Solid(mg/Kg)

True Found C %R Limits Q Method

Selenium 191 205 107.2 6020B68.6 131.9

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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8-IN

Lab ID: 160-34280-19

Lab Name: Job No:

Matrix: Concentration Units: mg/Kg

Analyte
Initial Sample
Result (I) C

Serial
Dilution
Result (S) C

%
Difference Q Method

SDG No:

Solid

AB02 RSE VD

160-34280-1

ICP-AES AND ICP-MS SERIAL DILUTIONS
METALS

Eurofins TestAmerica, St. Louis

Arsenic 14 14.0 NC 6020B

Molybdenum 1.4 1.18 J NC 6020B

Selenium 2.8 3.07 NC 6020B

Uranium 62 59.4 4.4 6020B

Vanadium 110 131 21 V 6020B

FORM VIII-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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8-IN

Lab ID: 160-34268-B-20-A SD

Lab Name: Job No:

Matrix: Concentration Units: mg/Kg

Analyte
Initial Sample
Result (I) C

Serial
Dilution
Result (S) C

%
Difference Q Method

SDG No:

Solid

AB02 RSE VD

160-34280-1

ICP-AES AND ICP-MS SERIAL DILUTIONS
METALS

Eurofins TestAmerica, St. Louis

Arsenic 4.5 5.02 NC 6020B

Molybdenum 0.53 ND NC 6020B

Selenium 1.9 1.97 J NC 6020B

Uranium 2.0 1.94 4.3 6020B

Vanadium 45 55.4 24 V 6020B

FORM VIII-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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9-IN

Instrument ID: ICPMS7700

160-34280-1Job Number:

AB02 RSE VD

SolidMatrix:

SDG Number:

Lab Name:

METALS

Eurofins TestAmerica, St. Louis

DETECTION LIMITS

6020B MDL Date: 05/14/2018 10:39Method:

3050BPrep Method:

Analyte Wavelength/
Mass

RL MDL
(mg/Kg) (mg/Kg)

Arsenic 75 0.41
Molybdenum 95 0.20.5
Selenium 78 0.320.5
Uranium 238 0.040.1
Vanadium 51 0.41

FORM IX - IN
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9-IN

Instrument ID: ICPMS7700

160-34280-1Job Number:

AB02 RSE VD

SolidMatrix:

SDG Number:

Lab Name:

METALS

Eurofins TestAmerica, St. Louis

CALIBRATION BLANK DETECTION LIMITS

6020B XMDL Date: 04/30/2019 08:58Method:

Analyte Wavelength/
Mass

XRL XMDL
(ug/L) (ug/L)

Arsenic 75 410
Molybdenum 95 25
Selenium 78 25
Uranium 238 0.41
Vanadium 51 410

FORM IX - IN
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11-IN

Lab Name: Eurofins TestAmerica, St. Louis Job No: 160-34280-1

Instrument ID: Date:

Analyte

Integ.
Time
(Sec.)

Concentration
Method

LINEAR RANGES

ICPMS7700

SDG No.: AB02 RSE VD

(ug/L)

02/07/2019  12:48

METALS

Arsenic 2000 6020B
Molybdenum 3000 6020B
Selenium 1000 6020B
Uranium 2000 6020B
Vanadium 2000 6020B

FORM XI - IN
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12-IN
PREPARATION LOG

Lab Name: Job No.:

SDG No.:

160-34280-1

METALS

Eurofins TestAmerica, St. Louis

AB02 RSE VD

Prep Method: 3050B

Lab
Sample
ID

Preparation
Date

Initial
Weight

Final 
Volume

Prep
Batch

Initial
Volume

(g) (mL)

06/06/2019 12:34  431088MB 160-431088/1-A 500.5632
06/06/2019 12:34  431088LCS 160-431088/2-A 500.5094
06/06/2019 12:34  431088LCSSRM 160-431088/3-A 500.5515
06/06/2019 12:34  431088160-34268-A-20-C MS 500.5212
06/06/2019 12:34  431088160-34268-A-20-D MSD 500.5104
06/06/2019 12:34  431088160-34280-1 500.5157
06/06/2019 12:34  431088160-34280-2 500.5337
06/06/2019 12:34  431088160-34280-3 500.5224
06/06/2019 12:34  431088160-34280-4 500.5446
06/06/2019 12:34  431088160-34280-5 500.5123
06/06/2019 12:34  431088160-34280-6 500.5347
06/06/2019 12:34  431088160-34280-7 500.5813
06/06/2019 12:34  431088160-34280-8 500.5510
06/06/2019 12:34  431088160-34280-9 500.5592
06/06/2019 12:34  431088160-34280-10 500.5583
06/06/2019 12:34  431088160-34280-11 500.5421
06/06/2019 12:34  431088160-34280-12 500.5826
06/06/2019 12:34  431088160-34280-13 500.5184
06/06/2019 12:34  431088160-34280-14 500.5261
06/06/2019 12:34  431088160-34280-15 500.5345
06/06/2019 12:34  431088160-34280-16 500.5364
06/06/2019 12:34  431088160-34280-17 500.5373
06/06/2019 12:34  431088160-34280-18 500.5664

FORM XII-IN
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12-IN
PREPARATION LOG

Lab Name: Job No.:

SDG No.:

160-34280-1

METALS

Eurofins TestAmerica, St. Louis

AB02 RSE VD

Prep Method: 3050B

Lab
Sample
ID

Preparation
Date

Initial
Weight

Final 
Volume

Prep
Batch

Initial
Volume

(g) (mL)

06/06/2019 12:36  431089MB 160-431089/1-A 500.5273
06/06/2019 12:36  431089LCS 160-431089/2-A 500.5468
06/06/2019 12:36  431089LCSSRM 160-431089/3-A 500.5447
06/06/2019 12:36  431089160-34280-19 500.5762
06/06/2019 12:36  431089160-34280-19 MS 500.5528
06/06/2019 12:36  431089160-34280-19 MSD 500.5160
06/06/2019 12:36  431089160-34280-20 500.5508
06/06/2019 12:36  431089160-34280-20 MS 500.5334
06/06/2019 12:36  431089160-34280-20 MSD 500.5816
06/06/2019 12:36  431089160-34280-21 500.5766
06/06/2019 12:36  431089160-34280-21 MS 500.5417
06/06/2019 12:36  431089160-34280-21 MSD 500.5196
06/06/2019 12:36  431089160-34280-22 500.5933

FORM XII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:06/14/2019  15:26 06/15/2019  09:58

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-34280-1

SDG No.:

Eurofins TestAmerica, St. Louis

AB02 RSE VD

ICPMS7700 6020B

Analytes

TimeD/FLab Sample Id
M
o
S
e

T
y
p
e

15:26LRC 160-431834/1 
15:32LRC 160-431834/2 

X X15:391LRC 160-431834/3 
X X01:06ICIS 160-431834/4 
X X01:121IC 160-431834/5 
X X01:191IC 160-431834/6 
X X01:261IC 160-431834/7 
X X01:321ICV 160-431834/8 
X X01:391ICB 160-431834/9 
X X01:461CRI 160-431834/10 
X X01:521ICSA 160-431834/11 
X X01:591ICSAB 160-431834/12 

02:06CCV 160-431834/13 
02:12CCB 160-431834/14 
02:19ZZZZZZ
02:26ZZZZZZ
02:32ZZZZZZ
02:39ZZZZZZ
02:46ZZZZZZ
02:52ZZZZZZ
02:59ZZZZZZ
03:06ZZZZZZ
03:12ZZZZZZ
03:19ZZZZZZ
03:26CCVL 160-431834/25 
03:32CCV 160-431834/26 
03:39CCB 160-431834/27 
03:46ZZZZZZ
03:52ZZZZZZ
03:59ZZZZZZ
04:06ZZZZZZ
04:12ZZZZZZ
04:19ZZZZZZ
04:26ZZZZZZ
04:32ZZZZZZ
04:39ZZZZZZ
04:45ZZZZZZ
04:52CCVL 160-431834/38 

X X04:591CCV 160-431834/39 
X X05:051CCB 160-431834/40 

05:12ZZZZZZ
05:19ZZZZZZ

FORM XIII-IN

Page 213 of 1765



Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:06/14/2019  15:26 06/15/2019  09:58

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-34280-1

SDG No.:

Eurofins TestAmerica, St. Louis

AB02 RSE VD

ICPMS7700 6020B

Analytes

TimeD/FLab Sample Id
M
o
S
e

T
y
p
e

05:25ZZZZZZ
05:32ZZZZZZ
05:39ZZZZZZ
05:45ZZZZZZ

X X05:522MB 160-431088/1-A T
05:59ZZZZZZ

X X06:0510LCSSRM 160-431088/3-A T
06:12ZZZZZZ
06:18CCVL 160-431834/51 

X X06:251CCV 160-431834/52 
X X06:321CCB 160-431834/53 
X X06:3910160-34268-B-20-A SD T
X X06:452160-34268-A-20-C MS T
X X06:522160-34268-A-20-D MSD T
X X06:582160-34268-B-20-A PDS T
X X07:052160-34280-1 T
X X07:122160-34280-2 T
X X07:182160-34280-3 T
X X07:252160-34280-4 T
X X07:322160-34280-5 T
X X07:382160-34280-6 T

07:45CCVL 160-431834/64 
X X07:521CCV 160-431834/65 
X X07:581CCB 160-431834/66 
X X08:052160-34280-7 T
X X08:122160-34280-8 T
X X08:182160-34280-9 T
X X08:252160-34280-10 T
X X08:312160-34280-11 T
X X08:382160-34280-12 T
X X08:452160-34280-13 T
X X08:512160-34280-14 T
X X08:582160-34280-15 T
X X09:052160-34280-16 T

09:11CCVL 160-431834/77 
X X09:181CCV 160-431834/78 
X X09:251CCB 160-431834/79 
X X09:312160-34280-17 T
X X09:382160-34280-18 T

09:45CCVL 160-431834/82 
X X09:511CCV 160-431834/83 
X X09:581CCB 160-431834/84 

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:06/14/2019  15:26 06/15/2019  09:58

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-34280-1

SDG No.:

Eurofins TestAmerica, St. Louis

AB02 RSE VD

ICPMS7700 6020B

Analytes

TimeD/FLab Sample Id
M
o
S
e

T
y
p
e

Prep Types:
Total/NAT =

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:06/17/2019  16:27 06/18/2019  08:36

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-34280-1

SDG No.:

Eurofins TestAmerica, St. Louis

AB02 RSE VD

ICPMS7700 6020B

Analytes

TimeD/FLab Sample Id
A
s
M
o
S
e
U V

T
y
p
e

16:27LRC 160-431935/1 
X16:331LRC 160-431935/2 

X X X X16:401LRC 160-431935/3 
X X X X X23:45ICIS 160-431935/4 
X X X X X23:511IC 160-431935/5 
X X X X X23:581IC 160-431935/6 
X X X X X00:051IC 160-431935/7 
X X X X X00:111ICV 160-431935/8 
X X X X X00:181ICB 160-431935/9 
X X X X X00:251CRI 160-431935/10 
X X X X X00:321ICSA 160-431935/11 
X X X X X00:381ICSAB 160-431935/12 
X X X00:451CCV 160-431935/13 
X X X00:521CCB 160-431935/14 
X X X00:582MB 160-431088/1-A T

X01:052LCS 160-431088/2-A T
X X01:1210LCSSRM 160-431088/3-A T

01:18ZZZZZZ
X X X01:2510160-34268-B-20-A SD T
X X X01:312160-34268-A-20-C MS T
X X X01:382160-34268-A-20-D MSD T
X X X01:442160-34268-B-20-A PDS T
X X X01:512160-34280-1 T
X X X01:582160-34280-2 T

02:04CCVL 160-431935/25 
X X X02:111CCV 160-431935/26 
X X X02:181CCB 160-431935/27 
X X X02:252160-34280-3 T
X X X02:312160-34280-4 T
X X X02:382160-34280-5 T
X X X02:442160-34280-6 T
X X X02:512160-34280-7 T
X X X02:582160-34280-8 T
X X X03:042160-34280-9 T
X X X03:112160-34280-10 T
X X X03:172160-34280-11 T
X X X03:242160-34280-12 T

03:31CCVL 160-431935/38 
X X X X03:371CCV 160-431935/39 
X X X X03:441CCB 160-431935/40 
X X X03:512160-34280-13 T
X X X03:572160-34280-14 T

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:06/17/2019  16:27 06/18/2019  08:36

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-34280-1

SDG No.:

Eurofins TestAmerica, St. Louis

AB02 RSE VD

ICPMS7700 6020B

Analytes

TimeD/FLab Sample Id
A
s
M
o
S
e
U V

T
y
p
e

X X X04:042160-34280-15 T
X X X04:102160-34280-16 T
X X X04:172160-34280-17 T
X X X04:242160-34280-18 T
X X X X04:302MB 160-431089/1-A T

X04:372LCS 160-431089/2-A T
X X X04:4410LCSSRM 160-431089/3-A T
X X X X04:502160-34280-19 T

04:57CCVL 160-431935/51 
X X X X05:041CCV 160-431935/52 
X X X X05:101CCB 160-431935/53 
X X X X05:1710160-34280-19 SD T
X X X X05:242160-34280-19 MS T
X X X X05:302160-34280-19 MSD T
X X X X05:372160-34280-19 PDS T
X X X X05:432160-34280-20 T
X X X X05:502160-34280-20 MS T
X X X X05:572160-34280-20 MSD T
X X X X06:032160-34280-21 T
X X X X06:102160-34280-21 MS T
X X X X06:162160-34280-21 MSD T

06:23CCVL 160-431935/64 
X X X X X06:291CCV 160-431935/65 
X X X X X06:361CCB 160-431935/66 
X X X X X06:432160-34280-22 T

06:49ZZZZZZ
06:56ZZZZZZ
07:03ZZZZZZ
07:09ZZZZZZ
07:16ZZZZZZ
07:23ZZZZZZ
07:30ZZZZZZ
07:36ZZZZZZ
07:43ZZZZZZ
07:50CCVL 160-431935/77 

X X X X X07:561CCV 160-431935/78 
X X X X X08:031CCB 160-431935/79 

08:10ZZZZZZ
08:16ZZZZZZ
08:23CCVL 160-431935/82 
08:30CCV 160-431935/83 
08:36CCB 160-431935/84 

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:06/17/2019  16:27 06/18/2019  08:36

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-34280-1

SDG No.:

Eurofins TestAmerica, St. Louis

AB02 RSE VD

ICPMS7700 6020B

Analytes

TimeD/FLab Sample Id
A
s
M
o
S
e
U V

T
y
p
e

Prep Types:
Total/NAT =

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:06/19/2019  14:45 06/19/2019  23:23

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-34280-1

SDG No.:

Eurofins TestAmerica, St. Louis

AB02 RSE VD

ICPMS7700 6020B

Analytes

TimeD/FLab Sample Id
S
e

T
y
p
e

X14:45ICIS 160-432245/1 
X14:511IC 160-432245/2 
X14:581IC 160-432245/3 
X15:051IC 160-432245/4 
X15:111ICV 160-432245/5 
X15:181ICB 160-432245/6 
X15:251CRI 160-432245/7 
X15:311ICSA 160-432245/8 
X15:381ICSAB 160-432245/9 

15:45LRC 160-432245/10 
15:51LRC 160-432245/11 

X15:581LRC 160-432245/12 
X16:041CCV 160-432245/13 
X16:111CCB 160-432245/14 
X16:182MB 160-431089/1-A T
X16:2410LCSSRM 160-431089/3-A T
X16:312160-34280-19 T
X16:3810160-34280-19 SD T
X16:442160-34280-19 MS T
X16:512160-34280-19 MSD T
X16:572160-34280-19 PDS T
X17:042160-34280-20 T
X17:102160-34280-20 MS T
X17:172160-34280-20 MSD T

17:24CCVL 160-432245/25 
X17:301CCV 160-432245/26 
X17:371CCB 160-432245/27 
X17:442160-34280-21 T
X17:502160-34280-21 MS T
X17:572160-34280-21 MSD T

18:03ZZZZZZ
18:10ZZZZZZ
18:16ZZZZZZ
18:23ZZZZZZ
18:30ZZZZZZ
18:36ZZZZZZ
18:43ZZZZZZ
18:50CCVL 160-432245/38 

X18:561CCV 160-432245/39 
X19:031CCB 160-432245/40 

19:10ZZZZZZ
19:16ZZZZZZ

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:06/19/2019  14:45 06/19/2019  23:23

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-34280-1

SDG No.:

Eurofins TestAmerica, St. Louis

AB02 RSE VD

ICPMS7700 6020B

Analytes

TimeD/FLab Sample Id
S
e

T
y
p
e

19:23ZZZZZZ
19:30ZZZZZZ
19:36ZZZZZZ
19:43ZZZZZZ
19:50ZZZZZZ
19:56ZZZZZZ
20:03ZZZZZZ
20:10ZZZZZZ
20:16CCVL 160-432245/51 
20:23CCV 160-432245/52 
20:30CCB 160-432245/53 
20:36ZZZZZZ
20:43ZZZZZZ
20:50ZZZZZZ
20:56ZZZZZZ
21:03ZZZZZZ
21:10ZZZZZZ
21:16ZZZZZZ
21:23ZZZZZZ
21:29ZZZZZZ
21:36ZZZZZZ
21:43CCVL 160-432245/64 
21:49CCV 160-432245/65 
21:56CCB 160-432245/66 
22:03ZZZZZZ
22:09ZZZZZZ
22:16ZZZZZZ
22:23ZZZZZZ
22:29ZZZZZZ
22:36ZZZZZZ
22:43ZZZZZZ
22:49ZZZZZZ
22:56ZZZZZZ
23:03CCVL 160-432245/76 
23:16CCV 160-432245/77 
23:23CCB 160-432245/78 

Prep Types:
Total/NAT =

FORM XIII-IN
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis

AB02 RSE VD

160-34280-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element
Li-6 Sc/2 Sc/3 Ge/2 Ge/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7700 06/14/2019 06/15/2019

LRC 160-431834/3 15:39 80 103 99 97 94
IC 160-431834/5 01:12 103 98 105 97 102
IC 160-431834/6 01:19 100 90 101 92 104
IC 160-431834/7 01:26 101 97 103 101 104
ICV 160-431834/8 01:32 101 96 103 97 104
ICB 160-431834/9 01:39 101 103 101 105 100
CRI 160-431834/10 01:46 102 99 101 98 100
ICSA 160-431834/11 01:52 103 107 105 100 100
ICSAB 160-431834/12 01:59 101 104 104 98 99
CCV 160-431834/39 04:59 96 100 99 99 101
CCB 160-431834/40 05:05 101 105 104 106 104
MB 160-431088/1-A 05:52 93 101 99 104 102
LCSSRM 
160-431088/3-A

06:05 93 96 96 96 99

CCV 160-431834/52 06:25 93 87 100 92 101
CCB 160-431834/53 06:32 94 101 100 102 101
160-34268-B-20-A SD 06:39 94 96 103 94 102
160-34268-A-20-C MS 06:45 88 107 115 90 97
160-34268-A-20-D 
MSD

06:52 87 119 121 95 96

160-34268-B-20-A 
PDS

06:58 91 112 118 95 102

160-34280-1 07:05 94 108 114 96 102
160-34280-2 07:12 91 108 109 100 99
160-34280-3 07:18 89 108 112 93 97
160-34280-4 07:25 88 108 111 96 97
160-34280-5 07:32 92 117 122 96 102
160-34280-6 07:38 92 109 118 95 102
CCV 160-431834/65 07:52 94 96 102 97 104
CCB 160-431834/66 07:58 95 105 101 107 103
160-34280-7 08:05 93 114 123 97 103
160-34280-8 08:12 90 119 123 96 101
160-34280-9 08:18 90 110 114 96 101
160-34280-10 08:25 91 108 114 98 103
160-34280-11 08:31 92 113 120 95 103
160-34280-12 08:38 90 115 115 99 100
160-34280-13 08:45 86 107 110 95 97
160-34280-14 08:51 85 110 111 98 98
160-34280-15 08:58 83 99 103 92 95
160-34280-16 09:05 85 104 114 90 98
CCV 160-431834/78 09:18 84 92 94 95 100
CCB 160-431834/79 09:25 88 99 97 102 101
160-34280-17 09:31 85 111 115 94 99
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis

AB02 RSE VD

160-34280-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element
Li-6 Sc/2 Sc/3 Ge/2 Ge/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7700 06/14/2019 06/15/2019

160-34280-18 09:38 85 107 112 96 99
CCV 160-431834/83 09:51 88 89 99 94 104
CCB 160-431834/84 09:58 87 98 98 103 102
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis

AB02 RSE VD

160-34280-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element

In Ho/2 Ho/3 Ir/2 Ir/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7700 06/14/2019 06/15/2019

LRC 160-431834/3 15:39 89 96 95 89 87
IC 160-431834/5 01:12 108 99 107 101 106
IC 160-431834/6 01:19 102 94 103 94 101
IC 160-431834/7 01:26 102 103 103 101 102
ICV 160-431834/8 01:32 103 101 104 102 103
ICB 160-431834/9 01:39 101 101 100 102 101
CRI 160-431834/10 01:46 103 102 103 103 103
ICSA 160-431834/11 01:52 94 100 99 91 91
ICSAB 160-431834/12 01:59 93 102 98 92 91
CCV 160-431834/39 04:59 98 104 98 102 97
CCB 160-431834/40 05:05 104 102 103 101 103
MB 160-431088/1-A 05:52 100 100 100 99 99
LCSSRM 
160-431088/3-A

06:05 98 101 99 100 98

CCV 160-431834/52 06:25 103 94 103 93 101
CCB 160-431834/53 06:32 103 101 104 101 103
160-34268-B-20-A SD 06:39 102 97 104 96 103
160-34268-A-20-C MS 06:45 94 93 99 89 93
160-34268-A-20-D 
MSD

06:52 94 98 98 95 95

160-34268-B-20-A 
PDS

06:58 100 102 104 99 99

160-34280-1 07:05 102 101 105 98 99
160-34280-2 07:12 97 103 100 99 96
160-34280-3 07:18 96 98 100 94 95
160-34280-4 07:25 95 98 98 95 94
160-34280-5 07:32 99 100 101 96 97
160-34280-6 07:38 101 103 109 96 99
CCV 160-431834/65 07:52 104 102 103 100 102
CCB 160-431834/66 07:58 105 104 104 103 104
160-34280-7 08:05 100 107 112 95 98
160-34280-8 08:12 100 102 105 97 98
160-34280-9 08:18 97 99 101 95 96
160-34280-10 08:25 100 101 103 97 99
160-34280-11 08:31 101 100 104 96 98
160-34280-12 08:38 99 105 103 100 97
160-34280-13 08:45 96 99 98 95 94
160-34280-14 08:51 96 101 101 98 95
160-34280-15 08:58 94 97 99 95 95
160-34280-16 09:05 99 96 100 93 97
CCV 160-431834/78 09:18 98 102 99 101 97
CCB 160-431834/79 09:25 104 102 102 101 103
160-34280-17 09:31 98 100 101 97 96
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis

AB02 RSE VD

160-34280-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element

In Ho/2 Ho/3 Ir/2 Ir/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7700 06/14/2019 06/15/2019

160-34280-18 09:38 97 99 101 95 95
CCV 160-431834/83 09:51 105 99 105 97 102
CCB 160-431834/84 09:58 104 100 103 100 103
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis

AB02 RSE VD

160-34280-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element
Li-6 Sc/2 Sc/3 Ge/2 Ge/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7700 06/17/2019 06/18/2019

LRC 160-431935/2 16:33 94 100 112 96 106
LRC 160-431935/3 16:40 83 109 110 103 102
IC 160-431935/5 23:51 97 100 94 97 95
IC 160-431935/6 23:58 97 94 98 95 100
IC 160-431935/7 00:05 93 99 95 103 98
ICV 160-431935/8 00:11 97 95 99 96 101
ICB 160-431935/9 00:18 97 98 97 100 98
CRI 160-431935/10 00:25 93 95 94 95 94
ICSA 160-431935/11 00:32 96 96 98 93 95
ICSAB 160-431935/12 00:38 100 97 98 93 95
CCV 160-431935/13 00:45 99 95 98 96 100
CCB 160-431935/14 00:52 100 98 97 101 99
MB 160-431088/1-A 00:58 101 95 97 100 103
LCS 160-431088/2-A 01:05 97 88 95 91 99
LCSSRM 
160-431088/3-A

01:12 91 91 90 91 91

160-34268-B-20-A SD 01:25 100 100 103 96 100
160-34268-A-20-C MS 01:31 87 112 107 93 89
160-34268-A-20-D 
MSD

01:38 91 119 120 95 94

160-34268-B-20-A 
PDS

01:44 92 108 113 92 96

160-34280-1 01:51 96 106 111 95 98
160-34280-2 01:58 95 102 107 95 97
CCV 160-431935/26 02:11 98 94 99 94 100
CCB 160-431935/27 02:18 95 100 93 99 93
160-34280-3 02:25 94 106 108 90 94
160-34280-4 02:31 94 110 110 94 95
160-34280-5 02:38 96 117 118 95 98
160-34280-6 02:44 89 110 106 94 89
160-34280-7 02:51 94 114 115 94 95
160-34280-8 02:58 96 117 122 93 98
160-34280-9 03:04 95 108 112 92 96
160-34280-10 03:11 96 107 110 94 97
160-34280-11 03:17 90 113 111 94 93
160-34280-12 03:24 95 109 112 94 97
CCV 160-431935/39 03:37 96 94 97 95 99
CCB 160-431935/40 03:44 99 101 98 100 98
160-34280-13 03:51 96 110 114 95 98
160-34280-14 03:57 92 109 113 95 98
160-34280-15 04:04 86 96 103 88 94
160-34280-16 04:10 87 103 109 87 92
160-34280-17 04:17 89 107 113 88 93
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis

AB02 RSE VD

160-34280-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element
Li-6 Sc/2 Sc/3 Ge/2 Ge/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7700 06/17/2019 06/18/2019

160-34280-18 04:24 90 105 109 90 93
MB 160-431089/1-A 04:30 93 94 94 96 97
LCS 160-431089/2-A 04:37 89 92 92 93 95
LCSSRM 
160-431089/3-A

04:44 90 90 91 89 93

160-34280-19 04:50 92 103 105 88 92
CCV 160-431935/52 05:04 95 93 98 94 99
CCB 160-431935/53 05:10 97 99 98 100 98
160-34280-19 SD 05:17 96 96 99 93 97
160-34280-19 MS 05:24 85 103 103 91 91
160-34280-19 MSD 05:30 84 102 104 91 92
160-34280-19 PDS 05:37 84 100 103 90 92
160-34280-20 05:43 89 99 105 91 95
160-34280-20 MS 05:50 86 102 103 93 95
160-34280-20 MSD 05:57 85 104 105 92 94
160-34280-21 06:03 88 109 112 90 95
160-34280-21 MS 06:10 82 107 110 90 93
160-34280-21 MSD 06:16 80 108 110 90 92
CCV 160-431935/65 06:29 83 89 92 91 95
CCB 160-431935/66 06:36 85 93 92 96 94
160-34280-22 06:43 85 103 107 94 97
CCV 160-431935/78 07:56 88 91 95 92 97
CCB 160-431935/79 08:03 91 98 97 98 97
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis

AB02 RSE VD

160-34280-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element

In Ho/2 Ho/3 Ir/2 Ir/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7700 06/17/2019 06/18/2019

LRC 160-431935/2 16:33 102 93 105 85 96
LRC 160-431935/3 16:40 98 95 103 86 91
IC 160-431935/5 23:51 96 104 94 103 95
IC 160-431935/6 23:58 99 100 99 98 97
IC 160-431935/7 00:05 95 105 96 101 94
ICV 160-431935/8 00:11 99 101 99 98 98
ICB 160-431935/9 00:18 99 97 98 96 97
CRI 160-431935/10 00:25 96 100 95 99 96
ICSA 160-431935/11 00:32 91 95 97 85 88
ICSAB 160-431935/12 00:38 90 99 96 89 90
CCV 160-431935/13 00:45 98 101 99 98 97
CCB 160-431935/14 00:52 98 100 99 97 98
MB 160-431088/1-A 00:58 99 97 100 95 99
LCS 160-431088/2-A 01:05 97 93 100 91 96
LCSSRM 
160-431088/3-A

01:12 91 98 93 97 92

160-34268-B-20-A SD 01:25 99 100 102 97 98
160-34268-A-20-C MS 01:31 86 97 90 92 85
160-34268-A-20-D 
MSD

01:38 91 98 95 92 91

160-34268-B-20-A 
PDS

01:44 94 97 97 93 93

160-34280-1 01:51 96 100 101 94 94
160-34280-2 01:58 93 98 98 92 93
CCV 160-431935/26 02:11 100 101 100 96 97
CCB 160-431935/27 02:18 94 100 95 96 94
160-34280-3 02:25 91 97 96 91 90
160-34280-4 02:31 92 99 95 94 91
160-34280-5 02:38 94 99 96 94 92
160-34280-6 02:44 87 103 94 94 84
160-34280-7 02:51 92 104 104 91 91
160-34280-8 02:58 95 100 100 93 93
160-34280-9 03:04 93 98 97 92 90
160-34280-10 03:11 94 98 98 92 92
160-34280-11 03:17 90 99 92 93 88
160-34280-12 03:24 94 99 97 93 91
CCV 160-431935/39 03:37 97 97 96 93 94
CCB 160-431935/40 03:44 98 98 97 97 96
160-34280-13 03:51 95 98 98 93 93
160-34280-14 03:57 94 97 97 91 92
160-34280-15 04:04 91 93 94 90 90
160-34280-16 04:10 91 95 94 91 89
160-34280-17 04:17 91 97 94 93 91
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis

AB02 RSE VD

160-34280-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element

In Ho/2 Ho/3 Ir/2 Ir/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7700 06/17/2019 06/18/2019

160-34280-18 04:24 92 96 94 91 90
MB 160-431089/1-A 04:30 94 95 93 93 92
LCS 160-431089/2-A 04:37 95 97 96 92 91
LCSSRM 
160-431089/3-A

04:44 93 99 93 96 92

160-34280-19 04:50 91 96 96 90 89
CCV 160-431935/52 05:04 99 98 98 95 96
CCB 160-431935/53 05:10 100 101 99 98 98
160-34280-19 SD 05:17 96 99 98 96 95
160-34280-19 MS 05:24 87 94 91 88 87
160-34280-19 MSD 05:30 89 96 91 90 86
160-34280-19 PDS 05:37 91 96 95 90 89
160-34280-20 05:43 94 95 95 90 91
160-34280-20 MS 05:50 92 96 94 90 89
160-34280-20 MSD 05:57 92 95 94 88 88
160-34280-21 06:03 93 96 96 92 90
160-34280-21 MS 06:10 90 94 92 89 88
160-34280-21 MSD 06:16 90 95 93 90 88
CCV 160-431935/65 06:29 95 98 94 94 92
CCB 160-431935/66 06:36 94 96 92 92 91
160-34280-22 06:43 93 98 95 93 90
CCV 160-431935/78 07:56 95 97 95 94 93
CCB 160-431935/79 08:03 99 99 97 96 95
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis

AB02 RSE VD

160-34280-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element
Li-6 Sc/2 Sc/3 Ge/2 Ge/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7700 06/19/2019 06/19/2019

IC 160-432245/2 14:51 99 96 98 95 99
IC 160-432245/3 14:58 97 95 98 97 101
IC 160-432245/4 15:05 94 91 96 97 99
ICV 160-432245/5 15:11 96 93 96 94 98
ICB 160-432245/6 15:18 98 98 98 99 98
CRI 160-432245/7 15:25 99 96 97 95 98
ICSA 160-432245/8 15:31 101 90 97 87 94
ICSAB 160-432245/9 15:38 103 94 101 90 95
LRC 160-432245/12 15:58 87 93 94 90 91
CCV 160-432245/13 16:04 93 85 91 88 93
CCB 160-432245/14 16:11 94 92 92 95 94
MB 160-431089/1-A 16:18 95 89 92 96 98
LCSSRM 
160-431089/3-A

16:24 92 85 93 86 96

160-34280-19 16:31 90 99 104 87 92
160-34280-19 SD 16:38 92 88 95 87 93
160-34280-19 MS 16:44 89 101 106 89 92
160-34280-19 MSD 16:51 90 100 106 90 94
160-34280-19 PDS 16:57 86 99 101 87 91
160-34280-20 17:04 95 103 110 93 99
160-34280-20 MS 17:10 91 100 104 91 96
160-34280-20 MSD 17:17 89 99 104 90 93
CCV 160-432245/26 17:30 94 88 96 90 97
CCB 160-432245/27 17:37 96 95 96 97 97
160-34280-21 17:44 93 108 115 90 97
160-34280-21 MS 17:50 85 106 107 89 91
160-34280-21 MSD 17:57 82 104 105 88 89
CCV 160-432245/39 18:56 94 89 90 89 92
CCB 160-432245/40 19:03 96 92 94 92 93
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis

AB02 RSE VD

160-34280-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element

In Ho/2 Ho/3 Ir/2 Ir/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7700 06/19/2019 06/19/2019

IC 160-432245/2 14:51 100 99 99 98 99
IC 160-432245/3 14:58 99 98 100 96 97
IC 160-432245/4 15:05 97 97 98 96 96
ICV 160-432245/5 15:11 98 99 99 97 98
ICB 160-432245/6 15:18 98 99 99 98 99
CRI 160-432245/7 15:25 99 99 99 98 99
ICSA 160-432245/8 15:31 90 89 95 82 89
ICSAB 160-432245/9 15:38 93 94 100 87 93
LRC 160-432245/12 15:58 87 90 95 84 88
CCV 160-432245/13 16:04 95 95 99 96 97
CCB 160-432245/14 16:11 97 95 100 97 101
MB 160-431089/1-A 16:18 97 94 102 96 101
LCSSRM 
160-431089/3-A

16:24 98 96 104 97 104

160-34280-19 16:31 90 95 100 94 95
160-34280-19 SD 16:38 96 95 101 96 100
160-34280-19 MS 16:44 90 94 97 91 92
160-34280-19 MSD 16:51 93 95 100 93 97
160-34280-19 PDS 16:57 90 97 99 96 94
160-34280-20 17:04 97 98 104 96 100
160-34280-20 MS 17:10 93 95 100 93 95
160-34280-20 MSD 17:17 91 94 97 92 93
CCV 160-432245/26 17:30 97 95 101 96 100
CCB 160-432245/27 17:37 99 96 100 97 100
160-34280-21 17:44 95 96 100 93 96
160-34280-21 MS 17:50 89 93 95 92 92
160-34280-21 MSD 17:57 87 92 92 91 90
CCV 160-432245/39 18:56 94 96 98 99 98
CCB 160-432245/40 19:03 98 96 103 100 103
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

160-34280-1

AB02 RSE VD

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Mazariegos, Leonel A

06/10/19  14:35

06/06/19  12:33431088

Batch Method:

Eurofins TestAmerica, St. Louis

3050B

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount MPREP1-A 00002 MPREP1-B 00002 MPREP2 00020 PR_LCSSRM 00023

0.5632 g 50 mL3050B, 6020BMB 160-431088/1

0.5094 g 50 mL 0.25 mL 0.25 mL 0.25 mL3050B, 6020BLCS 
160-431088/2

0.5515 g 50 mL 0.5515 g3050B, 6020BLCSSRM 
160-431088/3

0.5212 g 50 mL 0.25 mL 0.25 mL 0.25 mL3050B, 6020B T160-34268-A-20 
MS

0.5104 g 50 mL 0.25 mL 0.25 mL 0.25 mL3050B, 6020B T160-34268-A-20 
MSD

AB02-MC01-01 0.5157 g 50 mL3050B, 6020B T160-34280-B-1

AB02-MC02-01 0.5337 g 50 mL3050B, 6020B T160-34280-B-2

AB02-MC03-01 0.5224 g 50 mL3050B, 6020B T160-34280-B-3

AB02-MC04-01 0.5446 g 50 mL3050B, 6020B T160-34280-B-4

AB02-MC04-02 0.5123 g 50 mL3050B, 6020B T160-34280-B-5

AB02-MC05-01 0.5347 g 50 mL3050B, 6020B T160-34280-B-6

AB02-MC06-01 0.5813 g 50 mL3050B, 6020B T160-34280-B-7

AB02-MC07-01 0.5510 g 50 mL3050B, 6020B T160-34280-B-8

AB02-MC08-01 0.5592 g 50 mL3050B, 6020B T160-34280-B-9

AB02-MC09-01 0.5583 g 50 mL3050B, 6020B T160-34280-B-10

AB02-MC10-01 0.5421 g 50 mL3050B, 6020B T160-34280-B-11

AB02-MD01-01 0.5826 g 50 mL3050B, 6020B T160-34280-B-12

AB02-MD02-01 0.5184 g 50 mL3050B, 6020B T160-34280-B-13

AB02-MD03-01 0.5261 g 50 mL3050B, 6020B T160-34280-B-14

AB02-MD03-02 0.5345 g 50 mL3050B, 6020B T160-34280-B-15

AB02-WC01-01 0.5364 g 50 mL3050B, 6020B T160-34280-B-16

AB02-WC01-02 0.5373 g 50 mL3050B, 6020B T160-34280-B-17

AB02-WC02-01 0.5664 g 50 mL3050B, 6020B T160-34280-B-18

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

160-34280-1

AB02 RSE VD

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Mazariegos, Leonel A

06/10/19  14:35

06/06/19  12:33431088

Batch Method:

Eurofins TestAmerica, St. Louis

3050B

Batch Notes

Balance ID 27150420

Batch Comment Digestion started by LAM and ended by DAS

Blank Soil  Lot Number 24462227

Temperature - Corrected - End F1: 91.3 Degrees C

Temperature - Corrected - Start D9: 90.9 Degrees C

Digestion End Time 06/10/2019 14:03

Digestion Start Time 06/10/2019 11:11

Digestion Unit ID HOTBLOCK 1

Digestion Tube/Cup ID 330280-4566

Hydrogen Peroxide ID 1736764

Hydrochloric Acid ID 1730953

Nitric Acid ID 1730960, 1721550

Pipette/Syringe/Dispenser ID MET-12

Analyst ID - Spike Analyst LAM

Sufficient Volume for Batch QC YES

Thermometer ID 170051268

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 2 of 26020B

Page 232 of 1765



Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

160-34280-1

AB02 RSE VD

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Mazariegos, Leonel A

06/10/19  14:35

06/06/19  12:36431089

Batch Method:

Eurofins TestAmerica, St. Louis

3050B

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount MPREP1-A 00002 MPREP1-B 00002 MPREP2 00020 PR_LCSSRM 00023

0.5273 g 50 mL3050B, 6020BMB 160-431089/1

0.5468 g 50 mL 0.25 mL 0.25 mL 0.25 mL3050B, 6020BLCS 
160-431089/2

0.5447 g 50 mL 0.5447 g3050B, 6020BLCSSRM 
160-431089/3

DUP-2 0.5762 g 50 mL3050B, 6020B T160-34280-B-19

DUP-2 0.5528 g 50 mL 0.25 mL 0.25 mL 0.25 mL3050B, 6020B T160-34280-A-19 
MS

DUP-2 0.5160 g 50 mL 0.25 mL 0.25 mL 0.25 mL3050B, 6020B T160-34280-A-19 
MSD

DUP-3 0.5508 g 50 mL3050B, 6020B T160-34280-B-20

DUP-3 0.5334 g 50 mL 0.25 mL 0.25 mL 0.25 mL3050B, 6020B T160-34280-A-20 
MS

DUP-3 0.5816 g 50 mL 0.25 mL 0.25 mL 0.25 mL3050B, 6020B T160-34280-A-20 
MSD

DUP-4 0.5766 g 50 mL3050B, 6020B T160-34280-B-21

DUP-4 0.5417 g 50 mL 0.25 mL 0.25 mL 0.25 mL3050B, 6020B T160-34280-A-21 
MS

DUP-4 0.5196 g 50 mL 0.25 mL 0.25 mL 0.25 mL3050B, 6020B T160-34280-A-21 
MSD

AB02-MH02-01 0.5933 g 50 mL3050B, 6020B T160-34280-B-22

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

160-34280-1

AB02 RSE VD

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Mazariegos, Leonel A

06/10/19  14:35

06/06/19  12:36431089

Batch Method:

Eurofins TestAmerica, St. Louis

3050B

Batch Notes

Balance ID 27150420

Batch Comment Digestion started by LAM and ended by DAS

Blank Soil  Lot Number 24462227

Temperature - Corrected - End F1: 92.0 Degrees C

Temperature - Corrected - Start E5: 92.5 Degrees C

Digestion End Time 06/10/2019 14:03

Digestion Start Time 06/10/2019 11:11

Digestion Unit ID HOTBLOCK 2

Digestion Tube/Cup ID 330280-4566

Hydrogen Peroxide ID 1736764

Hydrochloric Acid ID 1730953

Nitric Acid ID 1730960, 1721550

Pipette/Syringe/Dispenser ID MET-12

Analyst ID - Spike Analyst LAM

Sufficient Volume for Batch QC YES

Thermometer ID 170051268

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Tune Report

Tune File         : autotune.u               
Comment           :                               

       m/z      Range      Count       Mean       RSD% Background 
         7     50,000    45154.0    46247.1       2.48       0.80 
        89    100,000    66166.0    67116.0       3.07       3.20 
       205     50,000    30818.0    31854.1       3.69      10.50 

Integration Time:     0.1000 sec
 Sampling Period:     0.3100 sec
               n:        200
           Oxide:   156/140      0.491%
  Doubly Charged:    70/140      1.332%

      m/z:          7         89        205
   Height:     46,432     70,885     34,622
     Axis:       6.95      89.05     204.95
    W-50%:       0.70       0.60       0.55
    W-10%:     0.7500     0.6500      0.700

Integration Time:     0.1000 sec
Acquisition Time:    22.7600 sec

Y axis : Linear  

Page: 1
Generated : Jun 14, 2019 13:13:57
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Tune Report

Tune File         : autotune.u               
Comment           :                               

Tuning Parameters
===Plasma Condition===          ===Ion Lenses===                ===Q-Pole Parameters===        
      RF Power  :   1550 W           Extract 1  :      0 V            AMU Gain  :    119       
   RF Matching  :    1.5 V           Extract 2  :   -150 V          AMU Offset  :    127       
    Smpl Depth  :      8 mm         Omega Bias  :    -75 V           Axis Gain  : 0.9979       
       Torch-H  :   -1.9 mm         Omega Lens  :      7 V         Axis Offset  :   0.06       
       Torch-V  :      2 mm      Cell Entrance  :    -30 V             QP Bias  :     -3 V     
   Carrier Gas  :   0.55 L/min       Cell Exit  :    -50 V                                     
 Dilution Mode  :     ON               Deflect  :     11 V      ===Detector Parameters===      
  Dilution Gas  :    0.5 L/min      Plate Bias  :    -40 V       Discriminator  :    4.5 mV    
  Optional Gas  :      0 %      ===Octopole Parameters===            Analog HV  :   1697 V     
Nebulizer Pump  :    0.1 rps           OctP RF  :    170 V            Pulse HV  :   1203 V     
   Sample Pump  :    --- rps         OctP Bias  :     -8 V                                     
      S/C Temp  :      2 degC                                                                  
                                                                                               
===Reaction Cell===                                                                            
 Reaction Mode  :    OFF                                                                       
        H2 Gas  :      0 mL/min         He Gas  :      0 mL/min   Optional Gas  :    --- %     
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Tune Report

Tune File         : he.u                     
Comment           :                               

       m/z      Range      Count       Mean       RSD% Background 
        59     20,000    10920.0    11248.3       2.94       0.10 
        89     10,000     8666.0     8367.0       3.05       0.20 
       140     50,000    23658.0    23378.6       2.76       1.00 
       205     50,000    19642.0    20735.9       3.56       0.70 
   156/140          1     0.097%     0.154%      19.92            
    70/140          5     1.721%     1.640%       7.56            

Integration Time:     0.1000 sec
 Sampling Period:     0.6200 sec
               n:        200
           Oxide:   156/140      0.161%
  Doubly Charged:    70/140      1.600%

      m/z:         59         89        205
   Height:     11,731      8,533     21,530
     Axis:      59.00      89.00     205.00
    W-50%:       0.60       0.60       0.50
    W-10%:     0.7500     0.6500     0.6500

Integration Time:     0.1000 sec
Acquisition Time:    22.5600 sec

Y axis : Linear  
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Tune Report

Tune File         : he.u                     
Comment           :                               

Tuning Parameters
===Plasma Condition===          ===Ion Lenses===                ===Q-Pole Parameters===        
      RF Power  :   1550 W           Extract 1  :      0 V            AMU Gain  :    119       
   RF Matching  :    1.5 V           Extract 2  :   -150 V          AMU Offset  :    127       
    Smpl Depth  :      8 mm         Omega Bias  :    -75 V           Axis Gain  : 0.9979       
       Torch-H  :   -1.9 mm         Omega Lens  :      7 V         Axis Offset  :   0.06       
       Torch-V  :      2 mm      Cell Entrance  :    -30 V             QP Bias  :    -15 V     
   Carrier Gas  :   0.55 L/min       Cell Exit  :    -60 V                                     
 Dilution Mode  :     ON               Deflect  :   -0.8 V      ===Detector Parameters===      
  Dilution Gas  :    0.5 L/min      Plate Bias  :    -60 V       Discriminator  :    4.5 mV    
  Optional Gas  :      0 %      ===Octopole Parameters===            Analog HV  :   1697 V     
Nebulizer Pump  :    0.1 rps           OctP RF  :    170 V            Pulse HV  :   1203 V     
   Sample Pump  :    --- rps         OctP Bias  :    -18 V                                     
      S/C Temp  :      2 degC                                                                  
                                                                                               
===Reaction Cell===                                                                            
 Reaction Mode  :     ON                                                                       
        H2 Gas  :      0 mL/min         He Gas  :    4.3 mL/min   Optional Gas  :    --- %     
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C:\ICPMH\1\DATA\061419B1.B\QCTUNE00.D

6/14/2019 PM 02:16 1

QC Tune Report

 

Data File: C:\ICPMH\1\7500\QCTUNE.D

Date Acquired: 14 Jun 2019  02:12:13 pm

Operator: CB 7700

Misc Info:

Vial Number: 1307

Current Method: C:\ICPMH\1\METHODS\TN_6020.m

 

 

Minimum Response(CPS)

Element               Actual            Required            Flag

 

RSD (%)

Element               Actual            Required            Flag

    6  Li                0.81                5.00                    

   59  Co                0.81                5.00                    

  115  In                1.23                5.00                    

  205  Tl                1.38                5.00                    

 

Ion Ratio

Element               Actual            Required            Flag

 

Maximum Bkg. Count(CPS)

Element               Actual            Required            Flag
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C:\ICPMH\1\DATA\061419B1.B\QCTUNE00.D

6/14/2019 PM 02:16 2

m/z->4.50        5.00 5.50 6.00 6.50 7.00 7.50

5.0E+6

2.5E+6

6 Li

Mass Calib.

   Actual: 6.00

   Required: 5.90-6.10

   Flag:

Peak Width

   Actual: 0.65

   Required: 0.90

   Flag:

m/z->57.50        58.00 58.50 59.00 59.50 60.00 60.50

2.0E+6

1.0E+6

59 Co

Mass Calib.

   Actual: 59.00

   Required: 58.90-59.10

   Flag:

Peak Width

   Actual: 0.65

   Required: 0.90

   Flag:

m/z->113.50        114.00 114.50 115.00 115.50 116.00 116.50

1.0E+7

5.0E+6

115 In

Mass Calib.

   Actual: 115.05

   Required: 114.90-115.10

   Flag:

Peak Width

   Actual: 0.60

   Required: 0.90

   Flag:

m/z->203.50        204.00 204.50 205.00 205.50 206.00 206.50

2.0E+6

1.0E+6

205 Tl

Mass Calib.

   Actual: 205.00

   Required: 204.90-205.10

   Flag:

Peak Width

   Actual: 0.60

   Required: 0.90

   Flag:

 

QC Tune Result:Pass
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C:\ICPMH\1\DATA\061419B1.B\QCTUNE00.D

6/14/2019 PM 02:16 3

Replicated Data:    Tune #1
Mass      Count(CPS)
6         2194127.00        2166740.00        2134243.00        2161275.00        2164512.00
          

7         143743.20         142526.00         142076.30         141914.30         140406.00
          

8         53.00             55.50             57.50             41.50             52.50
          

58        694330.63         696209.50         692084.00         686120.19         692171.13
          

59        655761.00         640956.88         654070.38         653102.81         640130.19
          

60        304308.19         293689.09         295172.19         294642.50         291687.19
          

95        352796.59         341511.19         338659.41         339972.41         338172.91
          

111       365112.09         350651.09         347770.81         344997.69         349007.59
          

114       786174.50         782548.00         786664.50         786197.88         775977.50
          

115       4108234.00        4149907.00        4119714.00        4075181.00        4127362.00
          

116       532984.38         508579.41         506876.41         503077.19         505523.50
          

118       495338.31         475907.91         474393.00         471096.19         470189.59
          

204       29079.16          28331.81          28761.95          28982.91          29225.86
          

205       550602.88         541404.50         548812.38         556999.63         564227.31
          

206       446620.50         422955.81         423473.00         423428.81         421458.31
          

207       394504.31         375418.00         379142.69         379098.09         378454.19
          

208       857369.13         851027.50         840204.81         835737.00         855979.88
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Blank Sample

TuneStep

2

3

TuneFile

he.u

nogas.u

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName

Acq Date Time 2019-06-14T14:19:39-05:00

Type 6-Blank

VialNumber 1

Sample Name RINSE

Data File Name 002BLNK.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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Calibration Blank Report

16.89

19.10

1.72

3.37

4.97

7.33

28.64

16.10

53.90

3.30

10.14

11.09

3.53

13.10

19.09

9.89

24.74

2.99

0.49

0.72

6.18

%RSD

0.54

3.69

0.39

1.32

172

22289

302

114

18

259

16

41

600

388

163

39

132

6548

163

129

22613

46177

330

709

CPS

509898

188

16152

31751

274

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

72

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Nb

Mo

Zn

As

Se

Sr

Y

Zr

Cr

Mn

Fe

Co

Ni

Cu

Al

P

K

Ca

Ti

V

Element

Li

Be

B

Na

Mg

Dilution 1

Comment

Operator CB 7700

QC Analyte Table

Acq Date Time 2019-06-14T14:26:23-05:00

Type CalBlk

VialNumber 4

Sample Name ICIS 1747053

Data File Name 003CALB.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 2:30 PM on:6/14/2019

0.47

0.93

0.38

0.36

12367755

4081292

5363797

%RSD

1.76

1.25

0.40

2.35

0.20

0.73

2

3

CPS

8668594

349937

9173855

229286

1824583

9862335

5565382

193

Tune Step

3

2

3

2

3

3

2

3

72

72

115

165

165

193

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

m/z

6

45

45

8.57

3.20

6.19

6.69

0.41

15.02

6.66

1.01

31.22

10.57

5.26

4.67

23.27

88.20

57.29

33.30

57.15

75.79

16.47

38.73

2.48

4.34

173.21

3.10

1.72

38.49

18.02

30.46

1295

4966

829

2800

68

5637

22

142

2378

5844

1185

10

124

10

23

18

4520

25

4404

822

1

62

79

22289

44

213

124

409

3

3

3

2

3

3

2

2

3

2

3

3

3

2

2

2

3

2

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

193

193

193

193

193

165

165

165

165

165

165

115

115

115

165

165

165

72

72

72

72

115

206

207

208

209

232

238

181

182

185

195

197

205

137

139

140

141

147

178

107

111

118

121

125

133

95

101

103

105

(Pb)

Pb

Bi

Th

U

W

Re

Pt

Au

Tl

(Pb)

La

Ce

Pr

Sm

Hf

Ta

Cd

Sn

Sb

Te

Cs

Ba

Mo

Ru

Rh

Pd

Ag

3

TuneFile

he.u

nogas.u

TuneStep

2
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Calibration Standard Report

0.93

1.52

1.89

2.27

21.35

0.72

2.26

2.28

0.52

5.04

3.36

2.74

1.32

2.77

2.21

5.43

0.89

1.02

0.13

0.58

%RSD

1.40

0.32

0.95

0.56

1.02

342488

63845

24441

7223

230

253863

38813

32369

63645

6183

6106

21239

15268

13488

8505

1229

55421

162195

16486

49717

CPS

728356

6351

795633

78086

24576

2

3

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

2

Tune Step

3

3

3

2

2

72

72

72

72

72

72

72

72

45

72

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

45

93

95

66

75

78

88

89

90

52

55

57

59

60

63

27

31

39

44

47

51

m/z

7

9

11

23

24

Nb

Mo

Zn

As

Se

Sr

Y

Zr

Cr

Mn

Fe

Co

Ni

Cu

Al

P

K

Ca

Ti

V

Element

Li

Be

B

Na

Mg

Dilution 1

Comment

Operator CB 7700

QC Analyte Table

Acq Date Time 2019-06-14T14:33:06-05:00

Type CalStd

VialNumber 1101

Sample Name IC 1747054

Data File Name 004CALS.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 2:37 PM on:6/14/2019

QC Flag

120

120

120

120

120

120

80

80

80

80

80

Upper Limit

120

120

120

120

Lower Limit

80

80

80

80

80100.5

100.7

102.0

99.7

103.2

102.1

9862335

5565382

12367755

4081292

5363797

%Recovery

101.5

98.6

100.9

98.0

4.05

4.62

2.27

4.24

Reference CPS

8668594

349937

9173855

229286

1824583

12330159

4211281

5476304

%RSD

2.24

4.29

5.74

4.62

2.02

4.66

2

3

CPS

8802912

345175

9259860

224653

1833550

9927190

5674996

193

Tune Step

3

2

3

2

3

3

2

3

72

72

115

165

165

193

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

m/z

6

45

45

1.26

0.66

0.89

1.99

1.39

2.30

1.25

2.17

0.51

0.68

0.74

1.05

2.08

1.65

1.19

2.44

1.51

0.22

2.22

1.48

1.03

2.16

1.70

2.51

1.52

2.29

1.64

6.65

0.56

33387

29871

134915

436764

94108

46534

390034

55410

207567

7849

71965

42536

37056

224238

42810

8036

104282

85487

2572

29952

89649

932

6635

13691

63845

47875

272997

3028

22083

3

3

3

2

3

3

2

2

3

2

3

3

2

2

2

2

3

2

3

3

3

2

2

3

3

2

2

2

3

193

193

193

193

193

193

165

165

193

193

193

193

165

165

165

165

165

165

115

115

115

165

165

165

72

72

72

72

115

206

207

208

209

232

238

181

182

185

195

197

205

139

140

141

146

147

178

111

118

121

125

133

137

95

101

103

105

107

(Pb)

(Pb)

Pb

Bi

Th

U

Ta

W

Re

Pt

Au

Tl

La

Ce

Pr

Nd

Sm

Hf

Cd

Sn

Sb

Te

Cs

Ba

Mo

Ru

Rh

Pd

Ag

2

3

TuneFile

he.u

nogas.u

TuneStep
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Calibration Standard Report

0.59

1.70

1.44

2.83

0.68

0.21

0.96

0.88

1.01

0.86

1.11

1.39

1.59

1.12

1.54

2.31

1.07

1.13

1.14

1.41

%RSD

2.00

1.09

1.36

2.04

1.19

744593

480031

115147

71668

2051

4686882

736478

652874

610033

287972

294590

1017511

278510

763965

411172

28340

836230

2714083

327574

489966

CPS

4694943

1219201

1695978

2239963

1127807

2

3

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

2

Tune Step

3

3

3

2

2

72

72

72

72

72

72

72

72

45

72

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

45

93

95

66

75

78

88

89

90

52

55

57

59

60

63

27

31

39

44

47

51

m/z

7

9

11

23

24

Nb

Mo

Zn

As

Se

Sr

Y

Zr

Cr

Mn

Fe

Co

Ni

Cu

Al

P

K

Ca

Ti

V

Element

Li

Be

B

Na

Mg

Dilution 1

Comment

Operator CB 7700

QC Analyte Table

Acq Date Time 2019-06-14T14:39:48-05:00

Type CalStd

VialNumber 1102

Sample Name IC 1747055

Data File Name 005CALS.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

120

120

120

120

120

120

80

80

80

80

80

Upper Limit

120

120

120

120

Lower Limit

80

80

80

80

80106.3

105.6

104.4

105.7

104.0

107.3

9862335

5565382

12367755

4081292

5363797

%Recovery

106.3

97.3

106.7

98.0

2.13

2.09

0.53

2.29

Reference CPS

8668594

349937

9173855

229286

1824583

13073988

4243603

5754697

%RSD

1.75

1.00

0.39

0.78

1.13

1.26

2

3

CPS

9218716

340469

9785466

224631

1940100

10418761

5810505

193

Tune Step

3

2

3

2

3

3

2

3

72

72

115

165

165

193

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

m/z

6

45

45

2.61

2.81

2.09

2.25

2.04

2.01

1.77

0.40

2.45

1.11

1.41

2.30

1.56

2.21

1.98

0.79

1.74

0.93

2.65

0.87

1.25

2.62

1.03

1.48

1.70

1.23

1.34

0.71

1.79

1088833

962575

4216845

1893007

4296707

4212865

4126318

1020984

2001523

76003

1373161

622342

1676740

2049161

1956951

387280

1042665

890049

502157

1322653

926805

8415

614201

671603

480031

453979

2498642

53019

457539

3

3

3

2

3

3

2

2

3

2

3

3

2

2

2

2

3

2

3

3

3

2

2

3

3

2

2

2

3

193

193

193

193

193

193

165

165

193

193

193

193

165

165

165

165

165

165

115

115

115

165

165

165

72

72

72

72

115

206

207

208

209

232

238

181

182

185

195

197

205

139

140

141

146

147

178

111

118

121

125

133

137

95

101

103

105

107

(Pb)

(Pb)

Pb

Bi

Th

U

Ta

W

Re

Pt

Au

Tl

La

Ce

Pr

Nd

Sm

Hf

Cd

Sn

Sb

Te

Cs

Ba

Mo

Ru

Rh

Pd

Ag

2

3

TuneFile

he.u

nogas.u

TuneStep
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Calibration Standard Report

0.48

0.67

1.71

3.15

3.48

0.42

1.28

0.74

0.93

2.61

1.79

1.48

2.41

1.30

2.40

0.50

1.12

1.06

0.29

2.44

%RSD

1.34

1.02

1.69

0.55

1.23

1392243

898024

226275

138877

3960

8954925

1370061

1222768

1122692

558684

580131

1872499

544710

1443166

806188

55011

1548141

5113447

627376

967068

CPS

8556102

2322774

3215513

4304107

2190690

2

3

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

2

Tune Step

3

3

3

2

2

72

72

72

72

72

72

72

72

45

72

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

45

93

95

66

75

78

88

89

90

52

55

57

59

60

63

27

31

39

44

47

51

m/z

7

9

11

23

24

Nb

Mo

Zn

As

Se

Sr

Y

Zr

Cr

Mn

Fe

Co

Ni

Cu

Al

P

K

Ca

Ti

V

Element

Li

Be

B

Na

Mg

Dilution 1

Comment

Operator CB 7700

QC Analyte Table

Acq Date Time 2019-06-14T14:46:22-05:00

Type CalStd

VialNumber 1103

Sample Name IC 1747056

Data File Name 006CALS.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

120

120

120

120

120

120

80

80

80

80

80

Upper Limit

120

120

120

120

Lower Limit

80

80

80

80

80103.1

100.1

94.4

102.5

93.8

101.4

9862335

5565382

12367755

4081292

5363797

%Recovery

99.9

89.0

101.3

92.7

14.06

0.91

13.76

1.09

Reference CPS

8668594

349937

9173855

229286

1824583

12682373

3828006

5440508

%RSD

0.73

14.73

0.71

11.55

0.38

0.69

2

3

CPS

8658729

311509

9288855

212450

1881594

9871703

5253482

193

Tune Step

3

2

3

2

3

3

2

3

72

72

115

165

165

193

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

m/z

6

45

45

0.75

1.04

1.20

2.78

1.32

0.92

1.04

0.37

1.46

3.72

0.24

3.47

2.08

2.02

0.90

2.02

1.24

2.01

0.15

0.25

0.56

2.40

2.57

0.72

0.67

1.65

1.15

3.17

0.35

1950351

1744691

7796283

3609233

8271774

8016053

8092092

1969884

3766683

146441

2598810

1175783

3205274

3912534

3770443

766881

1886868

1682256

960750

2471713

1684917

16622

1175886

1199705

898024

884727

4779726

103213

885468

3

3

3

2

3

3

2

2

3

2

3

3

2

2

2

2

3

2

3

3

3

2

2

3

3

2

2

2

3

193

193

193

193

193

193

165

165

193

193

193

193

165

165

165

165

165

165

115

115

115

165

165

165

72

72

72

72

115

206

207

208

209

232

238

181

182

185

195

197

205

139

140

141

146

147

178

111

118

121

125

133

137

95

101

103

105

107

(Pb)

(Pb)

Pb

Bi

Th

U

Ta

W

Re

Pt

Au

Tl

La

Ce

Pr

Nd

Sm

Hf

Cd

Sn

Sb

Te

Cs

Ba

Mo

Ru

Rh

Pd

Ag

2

3

TuneFile

he.u

nogas.u

TuneStep
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Initial Calibration Verification (ICV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

101.6

107.6

99.1

102.5

97.1

99.9

97.5

101.8

105.5

94.9

101.9

100.3

98.1

103.4

98.8

101.9

96.5

94.8

100.1

105.0

100.3

%Recovery

102.0

102.1

105.2

101.3

100

50

50

100

100

100

50

100

100

100

100

100

1000

100

100

1000

1000

1000

1000

1000

100

ExpectedValue

100

100

200

1000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

101.55164

53.80341

49.55533

102.48429

97.08082

99.90391

48.73196

101.75297

105.53110

94.87935

101.88295

100.33095

980.92545

103.42992

98.84422

1019.15878

964.80759

948.39648

1000.98925

1050.40520

100.33457

Meas Value

102.00980

102.13596

210.33209

1013.40089

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11
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Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T14:52:48-05:00

Type ICV

VialNumber 1104

Sample Name ICV 1747061

Data File Name 007_ICV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.3

99.0

100.7

99.5

101.0

Lower Limit

80

80

80

80

%Recovery

99.7

93.6

101.2

94.3

101.51824583

9862335

5565382

12367755

4081292

5363797

0.45

1.68

0.73

0.14

1.39

Reference CPS

8668594

349937

9173855

229286

%RSD

0.96

0.46

0.89

1.08

1.011851327

9888183

5508518

12455945

4059514

5416899

3

2

3

2

3

CPS

8639693

327591

9288490

216312

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd
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110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

103.5

104.3

100.0

103.5

100.4

98.0

90.7

96.9

105.6

94.7

104.9

106.1

98.7

99.9

97.3

97.3

106.1

98.7

99.4

99.9

101.6

93.6

100.0

99.1

98.6

104.9

100.6

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.69604

104.26868

100.01144

103.47743

100.38446

97.95324

90.71997

96.93941

105.61805

9.47381

104.86145

106.06587

98.71236

99.92232

97.31828

97.30612

106.09222

19.74723

99.38936

99.89147

50.78769

93.63833

99.98962

49.55533

98.61051

104.87663

10.05512

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178
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182

185

195

197

137

139

140
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146

147
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125

133
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105

Tl

Pb

Bi

Th

U

Hf
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W
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Pt

Au

Ba

La
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Pr

Nd
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Cd

Sn
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2

3

TuneFile
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Initial Calibration Blank (ICB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02959

0.14787

-0.17721

-0.01219

-0.05397

0.38551

0.00164

0.00099

-0.02510

0.00223

0.00519

-0.20466

0.00170

-0.01826

0.03418

0.02096

-0.36341

1.51550

-4.14901

0.03254

Meas Value

0.10065

0.00568

6.30074

-0.35430

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T14:59:28-05:00

Type ICB

VialNumber 4

Sample Name ICB 1747053

Data File Name 008_ICB.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.8

96.4

101.1

97.5

101.7

Lower Limit

80

80

80

80

%Recovery

102.0

98.5

102.8

100.8

101.91824583

9862335

5565382

12367755

4081292

5363797

0.12

8.98

0.88

8.59

1.41

Reference CPS

8668594

349937

9173855

229286

%RSD

0.34

7.98

0.15

3.30

0.591859778

9945838

5366755

12505970

3980923

5452544

3

2

3

2

3

CPS

8843328

344651

9432299

231047

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.29535

0.00773

0.11654

0.09149

0.00445

0.05884

0.17925

1.92348

0.00403

0.00073

1.15191

0.00358
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr
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Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti
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Be

B

Na
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120
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120
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80

105.2
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5

1
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5

5
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2
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2

5
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0.5
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ug/l

ug/l
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ug/l
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ug/l
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1.90051
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5.11082
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QC Analyte Table
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Ir (IS)

Ir (IS)
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Interference Check Sample A (ICS-A) - US EPA Method  6020

FAILED

FAILED

QC Flag
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Cu
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Sr

Y

V

Cr

Mn

Fe

Co

Ni
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P

K

Ca

Ti

Analyte

Li
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ug/l
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ug/l
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ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.45616

2.03475

-0.14161
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0.02795

0.29186
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0.00391

0.05753

1.34524

0.53514

86655.41720

0.28881

0.21765

86839.90583
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Meas Value
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2
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90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700
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VialNumber 1105
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In (IS)
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Li (IS)
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120
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Lower Limit
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Interference Check Sample AB (ICS-AB) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe
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Ni

Mg
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P

K

Ca

Ti

Analyte

Li

Be

B

Na

120
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120
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120

120
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80
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97.7
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105.9
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ug/l

ug/l
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53.85615

53.34578
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48.16353

50.57119

89020.76247

49.78291

46.50275

90656.80128

85974.24192

91313.17255

90059.81216

98005.13327
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Meas Value

52.93577
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P
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QC Analyte Table
Element

Li

Be
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Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120
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120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit
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88.6
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94.5
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87.9

Lower Limit

80
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80

80

%Recovery

86.4

97.9

97.9

91.9

94.71824583

9862335

5565382

12367755

4081292

5363797

0.33

0.57

1.05

0.29

1.40

Reference CPS

8668594

349937

9173855

229286

%RSD

0.75

0.82

1.11

0.28
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8742307
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2

3

2

3
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3

2

3
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Ho (IS)
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6

45

45
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)
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Pb

Bi

Th

U

Hf
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W

Re
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Au

Ba
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Ce

Pr

Nd
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Cd

Sn
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Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120
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120
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80
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80
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106.2

101.0

100.6

100.6

93.5
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94.1

98.2
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112.2
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98.4
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94.3
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5
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5
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

10.01587

53.82768

50.54699

52.55311

51.95870

48.75901

49.11172

49.21279

54.76584

4.60200

53.02216

53.07850

50.47577

50.29756

50.30950

46.76223

53.44563

9.40903

49.11806

55.57084

28.04228

43.20335

47.64390

2017.27193

46.28847

47.14845

4.46875

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

184.43040

92.69091

182.46256

183.81603

186.43120

91.32069

199.51168

183.61278

184.16561

183.96082

187.50913

4658.74452

179.83955

184.56427

4594.12674

4646.63898

4653.28208

4614.03809

5012.32362

201.14884

FinalConcentration

202.23740

202.61726

408.58639

4591.75966

184.43040

92.69091

182.46256

183.81603

186.43120

91.32069

199.51168

183.61278

184.16561

183.96082

187.50913

4658.74452

179.83955

184.56427

4594.12674

4646.63898

4653.28208

4614.03809

5012.32362

201.14884

Meas Value

202.23740

202.61726

408.58639

4591.75966

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T15:26:11-05:00

Type Sample

VialNumber 1103

Sample Name LRC 1747056

Data File Name 012SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 3:30 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.0

101.3

101.6

98.2

101.1

Lower Limit

80

80

80

80

%Recovery

98.0

97.5

103.0

100.7

104.11824583

9862335

5565382

12367755

4081292

5363797

0.31

0.76

1.74

0.72

1.21

Reference CPS

8668594

349937

9173855

229286

%RSD

1.00

0.40

0.67

0.65

0.381900272

9865218

5639674

12571381

4008770

5422527

3

2

3

2

3

CPS

8493482

341248

9450700

230890

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

39.70396

198.19328

187.24756

196.82190

196.95997

182.92112

184.64532

182.37412

199.12638

19.02116

200.84196

201.73143

186.46826

185.76730

184.12944

186.72472

199.69263

40.49655

200.58195

203.79250

99.64227

184.57276

184.86016

92.69091

111.46126

184.21690

184.16491

18.40285

39.70396

198.19328

187.24756

196.82190

196.95997

182.92112

184.64532

182.37412

199.12638

19.02116

200.84196

201.73143

186.46826

185.76730

184.12944

186.72472

199.69263

40.49655

200.58195

203.79250

99.64227

184.57276

184.86016

92.69091

111.46126

184.21690

184.16491

18.40285

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

FAILED

FAILED

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

953.00675

1.44237

880.44603

924.11507

981.59477

457.65676

1039.33858

0.01628

833.53863

852.18167

898.27678

43902.69530

893.00663

866.80053

44477.95235

42042.41490

46556.92932

43619.93439

50304.73106

1938.25417

FinalConcentration

1100.06974

1058.39915

2219.75909

45512.56178

953.00675

1.44237

880.44603

924.11507

981.59477

457.65676

1039.33858

0.01628

833.53863

852.18167

898.27678

43902.69530

893.00663

866.80053

44477.95235

42042.41490

46556.92932

43619.93439

50304.73106

1938.25417

Meas Value

1100.06974

1058.39915

2219.75909

45512.56178

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T15:32:39-05:00

Type Sample

VialNumber 1301

Sample Name LRC 1747059

Data File Name 013SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 3:37 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.0

100.0

98.8

95.1

95.1

Lower Limit

80

80

80

80

%Recovery

89.9

101.5

101.6

97.1

98.21824583

9862335

5565382

12367755

4081292

5363797

10.24

0.45

10.09

1.25

9.86

Reference CPS

8668594

349937

9173855

229286

%RSD

8.58

1.14

10.51

1.67

7.891791154

9270939

5564761

12224034

3881612

5099868

3

2

3

2

3

CPS

7791947

355206

9316283

222654

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

195.31335

992.83155

0.10393

1040.21809

1036.22185

0.23460

7.99201

937.21199

0.04036

0.00828

1.53982

982.23714

0.03708

0.06133

0.01426

0.01956

1000.81918

190.47765

957.80224

1040.43111

502.84153

0.29209

0.06142

1.44237

1524.76945

0.00628

0.07295

0.02761

195.31335

992.83155

0.10393

1040.21809

1036.22185

0.23460

7.99201

937.21199

0.04036

0.00828

1.53982

982.23714

0.03708

0.06133

0.01426

0.01956

1000.81918

190.47765

957.80224

1040.43111

502.84153

0.29209

0.06142

1.44237

1524.76945

0.00628

0.07295

0.02761

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

FAILED

FAILED

QC Flag

FAILED

FAILED

FAILED

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1815.74084

0.63774

1652.06540

3999.43612

1756.27408

910.39487

2047.92293

0.01557

1601.46964

1624.16267

4257.28325

82766.81651

1683.85620

1608.14441

84352.69004

80010.84534

85022.81004

83079.35439

98215.58798

3752.63192

FinalConcentration

2383.99680

2264.09181

4829.67434

86889.61428

1815.74084

0.63774

1652.06540

3999.43612

1756.27408

910.39487

2047.92293

0.01557

1601.46964

1624.16267

4257.28325

82766.81651

1683.85620

1608.14441

84352.69004

80010.84534

85022.81004

83079.35439

98215.58798

3752.63192

Meas Value

2383.99680

2264.09181

4829.67434

86889.61428

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T15:39:07-05:00

Type Sample

VialNumber 1302

Sample Name LRC 1747060

Data File Name 014SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 3:43 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.2

96.4

95.2

88.7

86.9

Lower Limit

80

80

80

80

%Recovery

80.1

103.1

98.6

97.4

94.01824583

9862335

5565382

12367755

4081292

5363797

1.79

0.45

1.58

0.54

0.87

Reference CPS

8668594

349937

9173855

229286

%RSD

1.08

1.29

0.86

2.81

1.101715825

8798847

5362638

11780269

3619366

4662269

3

2

3

2

3

CPS

6941686

360871

9041055

223314

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

FAILED

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

391.47525

4978.34348

1788.75639

2124.38626

2082.84976

0.16136

2.02736

1842.18238

0.04963

0.02100

0.22777

4725.97553

0.05812

0.14268

0.01384

0.02201

1958.71737

367.43730

1856.08793

2028.67473

977.65996

0.14529

0.05616

0.63774

3038.47342

0.00380

0.29724

0.04724

391.47525

4978.34348

1788.75639

2124.38626

2082.84976

0.16136

2.02736

1842.18238

0.04963

0.02100

0.22777

4725.97553

0.05812

0.14268

0.01384

0.02201

1958.71737

367.43730

1856.08793

2028.67473

977.65996

0.14529

0.05616

0.63774

3038.47342

0.00380

0.29724

0.04724

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

101.2

101.7

124.9

99.3

97.4

98.1

97.3

100.7

102.0

97.5

102.8

98.4

97.4

101.3

97.9

99.9

98.8

97.5

101.3

101.1

100.7

%Recovery

101.1

100.5

134.4

100.1

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

101.18779

50.87328

62.43363

99.29030

97.39062

98.05567

48.64983

100.72250

102.00880

97.54515

102.83981

98.38040

2434.52685

101.34441

97.86967

2497.44527

2468.95891

2438.24338

2532.81478

2528.44820

100.71644

Meas Value

101.06330

100.47473

268.84769

2502.51506

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T15:45:37-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 015_CCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.4

95.7

100.4

96.7

100.5

Lower Limit

80

80

80

80

%Recovery

99.7

90.8

100.5

93.6

100.71824583

9862335

5565382

12367755

4081292

5363797

1.09

14.82

2.04

12.97

1.92

Reference CPS

8668594

349937

9173855

229286

%RSD

0.91

14.21

1.04

9.49

0.531836934

9806051

5328795

12418766

3946973

5389745

3

2

3

2

3

CPS

8641200

317626

9215804

214523

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

102.7

102.8

98.4

98.5

98.8

100.0

98.4

104.5

100.5

96.1

100.3

110.5

100.5

99.9

98.9

97.4

105.3

100.9

98.7

101.2

106.4

95.9

99.0

124.9

97.3

98.9

98.3

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.54071

102.84384

98.43225

98.46044

98.81041

100.02657

98.44295

104.50305

100.52610

9.61040

100.30140

110.53110

100.45128

99.87917

98.89105

97.40304

105.33315

20.17773

98.71120

101.16638

53.22103

95.87086

98.98090

62.43363

97.29403

98.94586

9.82705

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.01122

0.12121

-0.34227

0.07456

0.04589

0.06282

0.00889

-0.00064

0.00743

0.00957

0.01217

0.79080

0.00421

-0.00893

0.20879

-0.14507

-3.73791

-4.05891

-8.90669

0.09057

Meas Value

0.60540

0.07539

47.07182

-0.30545

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T15:52:17-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 016_CCB.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.8

101.2

101.0

102.2

102.2

Lower Limit

80

80

80

80

%Recovery

101.9

103.1

102.8

103.2

102.21824583

9862335

5565382

12367755

4081292

5363797

0.65

0.22

1.33

0.61

0.52

Reference CPS

8668594

349937

9173855

229286

%RSD

0.44

1.88

0.91

2.96

1.111864438

10134998

5629559

12492616

4171010

5479949

3

2

3

2

3

CPS

8835145

360750

9433736

236667

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.34705

0.59031

0.26265

0.03413

0.00806

0.02088

0.05236

2.42776

0.00284

-0.00276

0.90127

3.63113

0.00103

-0.00377

0.00065

0.00136

0.00044

0.54908

-0.00052

0.18093

0.79153

0.08770

0.01171

0.12121

5.48322

0.00287

0.00029

-0.00330

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.10559

0.00040

0.05033

0.14625

0.01967

0.01528

-0.12387

1.83379

0.06969

0.52813

6.85915

0.35769

0.14244

0.22054

-0.01051

5.91100

FinalConcentration

1.21602

0.10909

90.36226

2.01139

1.64184

5.16845

-3.76644

-5.31811

0.05280

0.00020

0.02516

0.07313

0.00983

0.00764

-0.06194

0.91690

0.03485

0.26406

3.42957

0.17884

0.07122

0.11027

-0.00525

2.95550

Meas Value

0.60801

0.05454

45.18113

1.00569

0.82092

2.58422

-1.88322

-2.65906

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 428693

Operator CB 7700

Acq Date Time 2019-06-14T15:59:01-05:00

Type Sample

VialNumber 2101

Sample Name MB 160-428693/1-A

Data File Name 017SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

101.8

Lower Limit

80

80

80

80

80

80

80

80

103.4

105.5

101.5

97.7

101.0

99.5

1824583

9862335

5565382

12367755

4081292

5363797

0.74

2.39

1.23

1.33

0.69

Reference CPS

8668594

349937

9173855

229286

5439435

12486641

4062226

5462594

%RSD

0.33

0.66

0.70

1.17

0.85

3

2

3

CPS

8784644

349473

9387136

237102

1925576

10005834

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

101.3

99.9

102.3

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.01597

-0.00325

0.32051

0.19102

0.91463

0.93031

0.06849

0.00111

0.00112

0.05716

0.10311

3.88492

0.00242

0.05234

0.01697

3.32696

0.00204

0.00082

0.00012

0.00145

-0.00689

0.78111

0.00113

0.34957

2.35062

0.14625

8.10852

-0.00335

0.00798

-0.00162

0.16026

0.09551

0.45731

0.46516

0.03424

0.00056

0.00056

0.02858

0.05155

1.94246

0.00121

0.02617

0.00848

1.66348

0.00102

0.00041

0.00006

0.00073

-0.00344

0.39055

0.00057

0.17479

1.17531

0.07313

4.05426

-0.00168

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121
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95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te
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Ce
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Rh

Pd
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Cd

Sn
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Nb
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02825

0.09747

3.34541

1.23226

0.04006

0.44149

0.11173

0.00190

0.14926

0.14732

4.28996

4.94431

0.02297

0.01901

1.87062

5.01760

1.16514

-1.64069

122.86918

0.28251

FinalConcentration

0.74613

0.59252

61.21349

109.74297

0.01412

0.04874

1.67270

0.61613

0.02003

0.22074

0.05586

0.00095

0.07463

0.07366

2.14498

2.47216

0.01149

0.00951

0.93531

2.50880

0.58257

-0.82034

61.43459

0.14125

Meas Value

0.37307

0.29626

30.60675

54.87148

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T16:05:44-05:00

Type Sample

VialNumber 2102

Sample Name 160-33688-A-8-F MDLV

Data File Name 018SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 4:10 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.4

98.1

102.6

98.1

103.3

Lower Limit

80

80

80

80

%Recovery

102.6

96.7

101.8

99.9

104.91824583

9862335

5565382

12367755

4081292

5363797

3.08

5.75

1.87

4.45

2.01

Reference CPS

8668594

349937

9173855

229286

%RSD

1.37

5.86

2.69

6.70

1.491913794

9997923

5457574

12686111

4004985

5539477

3

2

3

2

3

CPS

8892019

338265

9335821

228957

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.09380

0.55027

0.51310

-0.02391

1.16892

0.03242

0.08460

3.05350

0.00201

-0.00221

0.02457

1.42170

0.00363

-0.00252

0.00088

0.00060

-0.00249

0.37708

0.53166

0.17141

2.03860

0.07715

0.01139

0.09747

4.82892

-0.00129

-0.00175

0.01612

-0.04690

0.27514

0.25655

-0.01195

0.58446

0.01621

0.04230

1.52675

0.00100

-0.00111

0.01229

0.71085

0.00182

-0.00126

0.00044

0.00030

-0.00125

0.18854

0.26583

0.08571

1.01930

0.03858

0.00570

0.04874

2.41446

-0.00064

-0.00087

0.00806

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181
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197
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133
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Pb
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Th
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Re
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3
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02288

0.05089

3.29600

0.42658

-0.01240

-0.42501

0.12478

0.00039

0.10990

0.11419

3.85560

1.58076

0.02000

-0.01337

1.43728

6.30988

-0.25191

-7.06736

127.71210

0.23021

FinalConcentration

0.92168

0.62927

47.97875

97.56587

0.01144

0.02545

1.64800

0.21329

-0.00620

-0.21250

0.06239

0.00020

0.05495

0.05709

1.92780

0.79038

0.01000

-0.00668

0.71864

3.15494

-0.12596

-3.53368

63.85605

0.11510

Meas Value

0.46084

0.31464

23.98937

48.78293

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T16:12:26-05:00

Type Sample

VialNumber 2103

Sample Name 160-33691-A-8-F LOQV

Data File Name 019SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 4:17 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.4

99.0

95.8

100.9

96.6

Lower Limit

80

80

80

80

%Recovery

94.4

100.0

96.1

102.9

98.01824583

9862335

5565382

12367755

4081292

5363797

6.73

5.25

5.46

4.57

5.85

Reference CPS

8668594

349937

9173855

229286

%RSD

6.67

4.21

4.74

2.22

5.441788605

9411913

5509683

11845917

4116688

5183908

3

2

3

2

3

CPS

8182177

349938

8815994

235953

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.19012

0.42993

0.25653

-0.04772

1.22030

0.02037

0.04899

1.73715

0.00275

-0.00044

-0.08692

0.84822

0.00108

0.00267

0.00111

0.00455

0.00143

0.22619

0.55921

0.04726

1.69860

-0.02525

-0.00027

0.05089

2.02844

-0.00286

0.00202

0.00315

-0.09506

0.21497

0.12827

-0.02386

0.61015

0.01018

0.02449

0.86858

0.00138

-0.00022

-0.04346

0.42411

0.00054

0.00133

0.00056

0.00227

0.00072

0.11309

0.27961

0.02363

0.84930

-0.01262

-0.00014

0.02545

1.01422

-0.00143

0.00101

0.00157

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce

Pr

Nd

Sm
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Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 4:17 PM on:6/14/2019Page 259 of 1765



Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.00403

21.51846

1.43564

19.84621

9.44198

4.88562

5.60799

5.04009

9.32308

10.22053

2.03489

50.09998

2.07791

5.02337

51.71485

59.23650

84.80011

91.90896

118.43329

5.33108

FinalConcentration

5.74945

0.58525

136.03278

48.43693

2.50201

10.75923

0.71782

9.92310

4.72099

2.44281

2.80400

2.52004

4.66154

5.11026

1.01745

25.04999

1.03896

2.51169

25.85743

29.61825

42.40005

45.95448

59.21664

2.66554

Meas Value

2.87472

0.29262

68.01639

24.21847

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T16:19:08-05:00

Type Sample

VialNumber 2104

Sample Name 160-33688-A-8-G MDLV

Data File Name 020SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 4:23 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.8

100.4

101.2

101.0

102.7

Lower Limit

80

80

80

80

%Recovery

100.5

97.8

102.6

100.1

103.81824583

9862335

5565382

12367755

4081292

5363797

4.47

3.39

4.49

2.75

4.40

Reference CPS

8668594

349937

9173855

229286

%RSD

5.57

2.55

4.97

2.36

4.871894477

10037789

5587676

12519743

4123772

5508081

3

2

3

2

3

CPS

8709605

342335

9410136

229502

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.80599

3.61401

22.34963

2.06522

1.15443

9.65440

8.05160

6.11421

10.81760

0.99045

5.11293

2.82184

2.13283

10.71549

2.11849

1.95215

10.95438

1.43708

0.48065

2.24028

6.79804

8.88707

0.98091

21.51846

5.38570

9.91078

10.39645

0.49392

0.90299

1.80700

11.17481

1.03261

0.57721

4.82720

4.02580

3.05710

5.40880

0.49522

2.55646

1.41092

1.06642

5.35774

1.05924

0.97608

5.47719

0.71854

0.24032

1.12014

3.39902

4.44353

0.49045

10.75923

2.69285

4.95539

5.19822

0.24696

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.02889

22.39180

1.53620

19.70763

9.92873

4.17108

5.71462

5.13731

9.74980

10.78797

1.92522

52.09218

2.14889

5.07171

53.56681

60.06148

99.19285

96.80735

130.14345

5.48104

FinalConcentration

6.33051

0.58338

141.25028

51.31533

2.51445

11.19590

0.76810

9.85382

4.96436

2.08554

2.85731

2.56865

4.87490

5.39398

0.96261

26.04609

1.07444

2.53585

26.78340

30.03074

49.59643

48.40368

65.07173

2.74052

Meas Value

3.16525

0.29169

70.62514

25.65767

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T16:25:50-05:00

Type Sample

VialNumber 2105

Sample Name 160-33691-A-8-G LOQV

Data File Name 021SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 4:30 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.9

97.4

101.4

100.3

102.0

Lower Limit

80

80

80

80

%Recovery

98.6

96.1

101.6

99.0

105.11824583

9862335

5565382

12367755

4081292

5363797

0.36

2.34

0.78

1.28

1.48

Reference CPS

8668594

349937

9173855

229286

%RSD

1.02

2.34

0.55

1.28

0.311917020

9954330

5422120

12546362

4095135

5469887

3

2

3

2

3

CPS

8547829

336421

9318345

227071

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.93194

3.63336

22.66847

2.12027

1.17079

10.33349

8.81374

6.44661

11.15075

1.02688

5.41788

2.68654

2.26462

11.16952

2.19784

2.05796

11.16685

1.89664

0.54435

2.15035

6.92249

9.88703

1.05645

22.39180

5.02070

10.02103

10.66047

0.48859

0.96597

1.81668

11.33423

1.06014

0.58539

5.16674

4.40687

3.22331

5.57537

0.51344

2.70894

1.34327

1.13231

5.58476

1.09892

1.02898

5.58342

0.94832

0.27217

1.07518

3.46125

4.94351

0.52822

11.19590

2.51035

5.01052

5.33023

0.24429

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

FAILED

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

739.63579

33.52748

11.80127

1.23086

43.20412

234.14386

73.88548

173.54714

49.51163

7.17169

256850.24127

735.78569

197.30401

246.32801

12037.71148

63631.69994

FinalConcentration

89.06065

1.98296

181.57026

9149.97568

62481.55553

29515.33578

1317.82329

11201.73536

369.81790

16.76374

5.90064

0.61543

21.60206

117.07193

36.94274

86.77357

24.75581

3.58584

128425.12063

367.89285

98.65201

123.16401

6018.85574

31815.84997

Meas Value

44.53032

0.99148

90.78513

4574.98784

31240.77776

14757.66789

658.91164

5600.86768

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 430790

Operator CB 7700

Acq Date Time 2019-06-14T16:32:31-05:00

Type Sample

VialNumber 2106

Sample Name 280-124466-G-1-A

Data File Name 022SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 4:37 PM on:6/14/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

96.6

Lower Limit

80

80

80

80

80

80

80

80

93.2

99.5

94.4

95.9

99.2

94.7

1824583

9862335

5565382

12367755

4081292

5363797

0.99

0.82

1.23

0.87

1.39

Reference CPS

8668594

349937

9173855

229286

5339700

12274357

3866249

5183369

%RSD

0.85

1.76

0.80

1.44

0.54

3

2

3

CPS

8173749

330157

9397895

213612

1814923

9311936

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

94.3

94.3

102.4

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

15.44498

0.02492

-0.09231

1.36584

31.89053

0.73345

17.88397

47.12013

10.32605

0.49526

0.07104

60.22001

0.10603

0.05371

4.92663

638.79848

52.39636

110.44463

12.89393

0.00092

0.01604

0.92964

1.91289

1.69007

2.55654

1.23086

61.57217

-0.00313

7.72249

0.01246

-0.04616

0.68292

15.94526

0.36672

8.94198

23.56006

5.16302

0.24763

0.03552

30.11001

0.05301

0.02685

2.46331

319.39924

26.19818

55.22232

6.44697

0.00046

0.00802

0.46482

0.95645

0.84503

1.27827

0.61543

30.78609

-0.00157

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1065.55589

2.08084

1049.76822

1151.77538

1092.52261

486.95779

1802.99507

35.68057

1178.15147

1237.11430

13632.91852

79878.41988

1023.91538

1191.99069

76281.63555

60448.56182

2364.64363

22845.26645

267773.73163

1882.47078

FinalConcentration

219.39005

112.32659

415.28145

19581.73810

532.77794

1.04042

524.88411

575.88769

546.26130

243.47890

901.49754

17.84028

589.07574

618.55715

6816.45926

39939.20994

511.95769

595.99534

38140.81777

30224.28091

1182.32181

11422.63323

133886.86582

941.23539

Meas Value

109.69503

56.16330

207.64072

9790.86905

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T16:39:07-05:00

Type Sample

VialNumber 2107

Sample Name 280-124466-G-1-B MS

Data File Name 023SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 4:43 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.8

90.2

96.8

87.1

93.9

Lower Limit

80

80

80

80

%Recovery

89.3

89.2

98.8

87.9

95.11824583

9862335

5565382

12367755

4081292

5363797

0.88

2.51

0.50

1.66

0.58

Reference CPS

8668594

349937

9173855

229286

%RSD

1.84

2.72

0.58

2.99

0.651735488

9055727

5018887

11974197

3556817

5035948

3

2

3

2

3

CPS

7737666

312068

9063396

201512

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

195.87579

1047.29081

1030.22542

1072.49498

1076.74164

2.60320

0.50271

1029.11366

0.13922

0.03607

-0.16399

1678.49853

58.36271

121.77143

14.03218

51.02481

1032.33817

197.34097

972.89932

1005.18917

409.42811

0.28646

6.31348

2.08084

569.03398

-0.00107

0.07149

0.04333

97.93790

523.64541

515.11271

536.24749

538.37082

1.30160

0.25136

514.55683

0.06961

0.01804

-0.08199

839.24926

29.18135

60.88572

7.01609

25.51240

516.16908

98.67048

486.44966

502.59458

204.71405

0.14323

3.15674

1.04042

284.51699

-0.00053

0.03575

0.02167

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

954.89125

1.77356

957.16326

1070.71252

1003.96058

428.75111

1916.11788

32.81235

1102.68145

1143.90438

12628.92829

72972.36325

941.96882

1094.42835

71479.29921

56677.59999

2259.09142

21642.24541

279979.97486

1967.27639

FinalConcentration

236.74566

118.95746

440.10250

18304.84242

477.44562

0.88678

478.58163

535.35626

501.98029

214.37556

958.05894

16.40618

551.34072

571.95219

6314.46415

36486.18162

470.98441

547.21417

35739.64961

28338.80000

1129.54571

10821.12270

139989.98743

983.63819

Meas Value

118.37283

59.47873

220.05125

9152.42121

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T16:45:37-05:00

Type Sample

VialNumber 2108

Sample Name 280-124466-G-1-C MSD

Data File Name 024SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 4:50 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

85.3

94.3

91.3

91.8

87.3

Lower Limit

80

80

80

80

%Recovery

82.7

93.1

94.0

92.6

89.31824583

9862335

5565382

12367755

4081292

5363797

9.63

2.26

8.85

1.18

9.65

Reference CPS

8668594

349937

9173855

229286

%RSD

11.37

1.04

7.79

1.12

10.431629680

8409912

5247864

11297344

3748565

4683055

3

2

3

2

3

CPS

7171095

325816

8622060

212310

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

211.62240

1122.83559

950.35412

1131.96404

1130.07100

1.96162

0.31543

985.58673

0.15677

0.02499

-0.16955

1782.69031

53.93203

112.81387

13.11346

48.12417

1082.02230

209.65591

1029.73981

1068.23277

439.05509

0.37882

5.81125

1.77356

602.53792

0.00491

0.07304

0.03446

105.81120

561.41780

475.17706

565.98202

565.03550

0.98081

0.15772

492.79336

0.07838

0.01250

-0.08478

891.34516

26.96602

56.40693

6.55673

24.06208

541.01115

104.82795

514.86991

534.11639

219.52754

0.18941

2.90562

0.88678

301.26896

0.00246

0.03652

0.01723

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.33996

0.00303

0.13117

0.05856

0.08608

3.87923

0.64599

1.02417

0.11099

0.11635

42.52470

0.41193

0.09743

7.32627

2.32294

41.35967

FinalConcentration

1.28718

0.02016

32.05420

8.78960

7.53976

25.97187

12.11421

0.29692

0.16998

0.00152

0.06558

0.02928

0.04304

1.93961

0.32300

0.51209

0.05550

0.05818

21.26235

0.20596

0.04872

3.66314

1.16147

20.67984

Meas Value

0.64359

0.01008

16.02710

4.39480

3.76988

12.98594

6.05710

0.14846

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 430563

Operator CB 7700

Acq Date Time 2019-06-14T16:52:08-05:00

Type Sample

VialNumber 2109

Sample Name MB 160-430563/1-A

Data File Name 025SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 4:57 PM on:6/14/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

99.8

Lower Limit

80

80

80

80

80

80

80

80

104.0

100.6

99.2

97.5

99.9

97.6

1824583

9862335

5565382

12367755

4081292

5363797

0.71

0.32

0.26

0.13

1.03

Reference CPS

8668594

349937

9173855

229286

5426135

12357395

3984953

5355496

%RSD

1.93

1.78

0.78

4.24

1.25

3

2

3

CPS

8220500

343133

9056710

238476

1835387

9781851

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

94.8

98.1

98.7

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.02724

0.04502

-0.23120

1.38607

0.68709

0.59473

0.36165

0.00226

0.00475

0.00368

0.03044

9.90488

0.00263

0.00072

-0.00095

0.19483

0.00312

-0.00068

0.00037

-0.00176

-0.01501

1.41513

0.00726

0.40198

0.80536

0.05856

1.50737

-0.00514

0.01362

0.02251

-0.11560

0.69304

0.34354

0.29737

0.18082

0.00113

0.00238

0.00184

0.01522

4.95244

0.00132

0.00036

-0.00047

0.09741

0.00156

-0.00034

0.00018

-0.00088

-0.00750

0.70756

0.00363

0.20099

0.40268

0.02928

0.75369

-0.00257

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

929.67265

0.43706

930.26463

921.37662

945.62414

430.36940

1052.05823

0.00966

866.48776

909.52719

907.48750

9610.46982

919.15583

912.53385

9129.26516

9288.37084

905.77477

8877.73845

10693.68100

995.42416

FinalConcentration

103.66528

104.98687

233.50943

9233.92143

464.83632

0.21853

465.13231

460.68831

472.81207

215.18470

526.02911

0.00483

433.24388

454.76359

453.74375

4805.23491

459.57791

456.26693

4564.63258

4644.18542

452.88739

4438.86923

5346.84050

497.71208

Meas Value

51.83264

52.49343

116.75471

4616.96072

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T16:58:50-05:00

Type Sample

VialNumber 2110

Sample Name LCS 160-430563/2-A

Data File Name 026SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 5:03 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.7

97.0

95.7

95.2

94.0

Lower Limit

80

80

80

80

%Recovery

92.1

93.6

93.8

93.9

96.51824583

9862335

5565382

12367755

4081292

5363797

2.94

0.41

2.95

0.99

3.49

Reference CPS

8668594

349937

9173855

229286

%RSD

4.69

0.95

2.27

2.94

1.991761454

9144816

5398803

11830512

3885148

5044607

3

2

3

2

3

CPS

7983908

327708

8609157

215328

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

199.81238

1054.58637

937.09150

1054.57464

1048.06751

0.15467

0.63362

935.34428

0.02032

0.02459

-0.20386

1039.92827

0.01851

0.01957

0.00773

0.01759

1034.02475

204.54993

982.11979

1026.79664

485.89114

0.13159

0.00540

0.43706

498.57716

-0.00055

0.06164

0.00956

99.90619

527.29319

468.54575

527.28732

524.03375

0.07733

0.31681

467.67214

0.01016

0.01229

-0.10193

519.96414

0.00925

0.00979

0.00386

0.00879

517.01237

102.27496

491.05990

513.39832

242.94557

0.06580

0.00270

0.21853

249.28858

-0.00028

0.03082

0.00478

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

109.2

97.1

116.6

96.2

105.3

105.5

118.7

117.6

108.1

95.2

103.7

104.4

105.2

109.7

106.0

102.7

92.4

83.6

97.5

105.9

104.9

%Recovery

105.8

105.6

107.8

101.3

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.45968

24.27741

5.82975

0.96198

21.05214

10.54911

5.93334

5.87824

5.40327

9.52478

10.36740

2.08759

52.61095

2.19445

5.29780

51.37435

46.17641

83.58650

97.53307

105.93235

5.24562

Meas Value

5.29185

0.52791

107.80023

50.64428

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T17:05:25-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 027LCCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.7

100.1

101.5

102.5

102.7

Lower Limit

80

80

80

80

%Recovery

101.1

95.9

101.2

94.2

100.61824583

9862335

5565382

12367755

4081292

5363797

0.67

0.53

0.88

1.22

0.62

Reference CPS

8668594

349937

9173855

229286

%RSD

1.09

1.07

0.80

2.32

0.491835833

10031980

5569764

12558277

4181479

5509756

3

2

3

2

3

CPS

8760953

335684

9281443

215944

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120
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120
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120

120

120

120
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80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

98.1

115.2

110.8

122.8

114.9

98.2

93.6

186.4

108.0

99.7

107.6

116.4

107.9

107.8

108.2

98.4

111.4

107.1

109.4

114.6

112.6

96.3

103.8

116.6

104.9

112.1

110.5

2

3

20

2

1

10
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5

10

1

5

2

2

10

2

2

10

2

0.5

2

5
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1

5

10
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0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.96276

3.45721

22.15024

2.45592

1.14882
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9.36414

9.31979

10.79905

0.99658

5.38035

2.32734

2.15804

10.77882

2.16420

1.96772

11.13809

2.14234

0.54682

2.29192

5.62997

9.63119

1.03783

5.82975

10.48583

11.20687

0.55243

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178
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185

195

197
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139
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146

147

107
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Tl

Pb
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W
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

102.2

101.2

107.9

99.8

97.5

97.9

92.2

109.2

101.6

94.3

101.2

97.4

96.2

102.5

97.5

94.9

94.8

94.0

98.3

106.2

104.7

%Recovery

105.0

105.9

113.0

95.7

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

102.22961

50.62296

53.95608

99.84458

97.51185

97.94068

46.09175

109.24730

101.61311

94.33392

101.17282

97.42821

2404.43927

102.48833

97.53490

2373.60905

2370.14766

2351.01674

2457.14045

2653.75292

104.72148

Meas Value

104.98343

105.91899

225.91920

2393.67501

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T17:12:08-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 028_CCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.1

98.4

98.4

99.1

96.8

Lower Limit

80

80

80

80

%Recovery

94.4

90.9

98.1

92.3

95.61824583

9862335

5565382

12367755

4081292

5363797

20.69

0.78

21.44

0.59

20.11

Reference CPS

8668594

349937

9173855

229286

%RSD

19.31

0.59

20.01

1.00

18.711744832

9578488

5478585

12169517

4042704

5193608

3

2

3

2

3

CPS

8182029

318149

9000713

211692

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

108.6

109.6

94.8

106.9

107.8

96.6

93.3

98.3

107.9

93.2

107.2

111.4

97.2

97.2

94.8

93.4

111.7

105.1

105.7

106.4

110.9

90.4

95.8

107.9

97.6

101.1

98.7

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

21.71164

109.62839

94.82858

106.90127

107.84117

96.55197

93.32399

98.26239

107.93075

9.32238

107.24417

111.41547

97.17859

97.17336

94.75574

93.36170

111.68050

21.02750

105.74167

106.41808

55.47327

90.39528

95.76888

53.95608

97.61866

101.08582

9.87299

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02212

0.21968

-0.21327

0.00422

-0.03223

0.05207

0.00207

-0.00061

-0.02761

-0.00976

0.04040

0.25846

0.00594

-0.01161

0.22245

0.18865

-4.85474

-2.88548

-7.76859

0.02357

Meas Value

0.11611

0.00562

13.17955

-1.91230

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T17:18:47-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 029_CCB.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.0

98.6

98.5

99.9

98.7

Lower Limit

80

80

80

80

%Recovery

97.9

98.5

98.3

100.7

98.41824583

9862335

5565382

12367755

4081292

5363797

1.36

0.29

1.22

1.04

0.74

Reference CPS

8668594

349937

9173855

229286

%RSD

1.14

2.19

0.56

3.31

0.711795774

9661268

5487815

12186977

4076028

5292555

3

2

3

2

3

CPS

8482228

344858

9013573

230820

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.30754

0.08611

0.11059

0.05988

0.00505

0.04051

0.07982

2.26915

0.00287

-0.00341

0.74495

0.03049

0.00054

-0.00409

0.00086

0.00251

0.00027

0.48527

0.00208

0.11488

0.22091

0.07725

0.01463

0.21968

-0.59841

-0.00119

0.00292

0.00107

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133
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95

101

103

105

Tl

Pb

Bi

Th

U

Hf
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W

Re
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2
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Sample Report 

FAILED

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.08631

0.60921

13.84535

2.94417

69.06268

3.48453

61.55119

0.01139

32.29554

8.43280

1.36434

7.39739

0.53400

1.07269

5768.07329

16.73791

248685.63119

93115.05071

14884.79001

113.61041

FinalConcentration

7.75263

0.07338

54.25585

371761.57499

0.04316

0.30461

6.92267

1.47208

34.53134

1.74226

30.77560

0.00569

16.14777

4.21640

0.68217

3.69870

0.26700

0.53634

2884.03665

8.36896

124342.81559

46557.52535

7442.39501

56.80520

Meas Value

3.87632

0.03669

27.12792

185880.78749

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T17:25:33-05:00

Type Sample

VialNumber 2111

Sample Name 160-34208-A-1-D

Data File Name 030SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 5:30 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.9

95.7

93.7

89.4

88.2

Lower Limit

80

80

80

80

%Recovery

95.6

98.1

99.0

98.1

97.01824583

9862335

5565382

12367755

4081292

5363797

0.55

3.19

0.52

3.40

0.87

Reference CPS

8668594

349937

9173855

229286

%RSD

0.61

4.00

0.75

4.04

0.291769339

9067026

5325016

11591605

3648010

4732765

3

2

3

2

3

CPS

8290160

343167

9085174

224975

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.31302

0.44201

0.21995

0.14069

1.04154

0.07014

0.44429

7.07472

0.01442

0.03555

0.11944

14.43005

0.00115

-0.00143

-0.00009

0.00464

0.00007

0.74525

0.01014

0.05483

3.90033

0.05382

0.13412

0.60921

18.88074

0.01076

0.00063

-0.00848

0.15651

0.22101

0.10997

0.07035

0.52077

0.03507

0.22214

3.53736

0.00721

0.01778

0.05972

7.21503

0.00057

-0.00071

-0.00005

0.00232

0.00003

0.37263

0.00507

0.02742

1.95017

0.02691

0.06706

0.30461

9.44037

0.00538

0.00031

-0.00424

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.42099

0.62067

11.11495

7.02426

69.11725

4.01788

66.95481

0.01053

31.02730

8.29227

1.55248

7.89570

0.59974

1.11982

6364.67614

43.55393

272700.50607

93647.78609

14800.35756

123.25503

FinalConcentration

11.82659

0.09019

143.10887

370607.11535

0.04210

0.06207

1.11149

0.70243

6.91173

0.40179

6.69548

0.00105

3.10273

0.82923

0.15525

0.78957

0.05997

0.11198

636.46761

4.35539

27270.05061

9364.77861

1480.03576

12.32550

Meas Value

1.18266

0.00902

14.31089

37060.71153

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T17:32:14-05:00

Type Sample

VialNumber 2112

Sample Name 160-34208-A-1-D SD

Data File Name 031SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 5:37 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.2

100.2

99.1

96.4

96.9

Lower Limit

80

80

80

80

%Recovery

101.5

101.5

103.2

99.5

100.31824583

9862335

5565382

12367755

4081292

5363797

0.72

2.16

1.36

1.98

0.34

Reference CPS

8668594

349937

9173855

229286

%RSD

0.52

3.27

0.45

3.20

0.751830779

9780471

5577171

12255610

3934998

5197031

3

2

3

2

3

CPS

8795911

355064

9469193

228078

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.35076

0.87121

0.39989

-0.23744

0.99649

0.07184

0.30427

14.91282

0.00779

0.04401

-0.45555

14.39883

0.00128

-0.04239

0.00165

0.00542

-0.00822

0.65862

0.00961

0.16691

5.06791

-0.12624

0.11900

0.62067

9.40855

0.03817

-0.00250

-0.07194

-0.03508

0.08712

0.03999

-0.02374

0.09965

0.00718

0.03043

1.49128

0.00078

0.00440

-0.04556

1.43988

0.00013

-0.00424

0.00016

0.00054

-0.00082

0.06586

0.00096

0.01669

0.50679

-0.01262

0.01190

0.06207

0.94086

0.00382

-0.00025

-0.00719

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

945.90767

0.78222

908.37025

919.26187

1022.48115

435.28780

1090.91515

0.01413

895.02860

888.07213

901.92608

9347.61075

894.22101

877.07500

14683.56588

9373.61501

252873.34739

101789.51564

24539.32272

1056.13800

FinalConcentration

106.42966

106.44555

251.46012

388355.51577

472.95384

0.39111

454.18513

459.63094

511.24058

217.64390

545.45757

0.00706

447.51430

444.03606

450.96304

4673.80537

447.11050

438.53750

7341.78294

4686.80750

126436.67369

50894.75782

12269.66136

528.06900

Meas Value

53.21483

53.22277

125.73006

194177.75789

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T17:38:53-05:00

Type Sample

VialNumber 2201

Sample Name 160-34208-A-1-E MS

Data File Name 032SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 5:43 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.1

96.1

93.8

90.2

89.3

Lower Limit

80

80

80

80

%Recovery

97.6

97.4

98.1

94.7

94.71824583

9862335

5565382

12367755

4081292

5363797

0.67

5.44

0.31

5.59

1.24

Reference CPS

8668594

349937

9173855

229286

%RSD

0.82

5.23

0.55

5.31

1.351727710

8982275

5345584

11602742

3681230

4792495

3

2

3

2

3

CPS

8462844

340808

9002706

217038

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

186.00569

988.21397

925.48753

1017.35155

1024.83991

0.56132

1.36184

893.65341

0.03691

0.04800

-0.11020

1007.09596

0.02266

0.01807

0.00799

0.01718

989.14718

187.78938

937.16592

1021.02792

472.82943

0.10692

0.11804

0.78222

512.19028

0.01064

0.05770

0.01452

93.00284

494.10699

462.74377

508.67578

512.41995

0.28066

0.68092

446.82671

0.01846

0.02400

-0.05510

503.54798

0.01133

0.00904

0.00399

0.00859

494.57359

93.89469

468.58296

510.51396

236.41472

0.05346

0.05902

0.39111

256.09514

0.00532

0.02885

0.00726

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

940.68123

0.40969

915.00583

921.68366

1012.58137

438.17422

1084.77988

0.00947

901.31053

897.39920

897.59469

9442.45579

904.85889

875.34123

14773.31845

9581.66055

250351.68778

99985.91986

24501.87923

1072.14766

FinalConcentration

109.19411

108.31452

245.54079

385169.80301

470.34062

0.20485

457.50292

460.84183

506.29068

219.08711

542.38994

0.00473

450.65526

448.69960

448.79735

4721.22789

452.42945

437.67061

7386.65922

4790.83028

125175.84389

49992.95993

12250.93962

536.07383

Meas Value

54.59705

54.15726

122.77039

192584.90150

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T17:45:25-05:00

Type Sample

VialNumber 2202

Sample Name 160-34208-A-1-F MSD

Data File Name 033SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 5:49 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

88.7

92.8

92.1

88.1

87.5

Lower Limit

80

80

80

80

%Recovery

94.9

95.8

96.6

94.0

93.21824583

9862335

5565382

12367755

4081292

5363797

0.39

4.59

0.87

4.13

0.22

Reference CPS

8668594

349937

9173855

229286

%RSD

1.23

5.39

2.10

6.26

0.481700641

8751994

5164305

11395020

3594938

4692371

3

2

3

2

3

CPS

8229901

335146

8862073

215541

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

192.23773

1011.90734

954.32710

1038.61217

1033.56155

0.15277

0.68373

935.41938

0.03150

0.03185

-0.19021

1018.74236

0.02034

0.01624

0.00743

0.02575

1010.34022

190.54857

952.55748

1025.33124

478.80497

0.22341

0.09728

0.40969

520.36862

0.00608

0.06026

0.00096

96.11886

505.95367

477.16355

519.30608

516.78078

0.07639

0.34187

467.70969

0.01575

0.01592

-0.09510

509.37118

0.01017

0.00812

0.00371

0.01288

505.17011

95.27429

476.27874

512.66562

239.40248

0.11170

0.04864

0.20485

260.18431

0.00304

0.03013

0.00048

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.29224

0.07460

12.44815

7.72012

65.28553

2.85286

59.73670

0.01218

30.50841

7.88193

0.98749

14.66939

0.05819

0.86419

5506.60967

20.82528

239392.04473

87592.84398

14510.56870

113.55937

FinalConcentration

7.98921

0.10072

47.94612

355786.34034

0.14612

0.03730

6.22408

3.86006

32.64276

1.42643

29.86835

0.00609

15.25421

3.94096

0.49374

7.33470

0.02909

0.43209

2753.30483

10.41264

119696.02236

43796.42199

7255.28435

56.77968

Meas Value

3.99461

0.05036

23.97306

177893.17017

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T17:51:59-05:00

Type Sample

VialNumber 2203

Sample Name 160-34208-A-2-B

Data File Name 034SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 5:56 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.6

93.1

90.5

87.5

87.1

Lower Limit

80

80

80

80

%Recovery

91.9

98.5

95.7

96.3

93.61824583

9862335

5565382

12367755

4081292

5363797

11.93

0.49

12.59

0.81

10.65

Reference CPS

8668594

349937

9173855

229286

%RSD

8.21

1.46

12.52

1.51

8.941707893

8838757

5180599

11190624

3572883

4669645

3

2

3

2

3

CPS

7970741

344560

8780545

220841

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.40841

0.42434

0.13117

1.02902

1.00383

0.00378

0.02030

11.91234

0.01315

0.04047

-0.22846

14.12250

0.00795

0.01067

0.00176

0.00533

0.00402

1.46790

0.01476

0.06425

3.57879

0.02915

0.12270

0.07460

19.15424

0.01037

-0.00233

-0.01048

0.70420

0.21217

0.06559

0.51451

0.50192

0.00189

0.01015

5.95617

0.00657

0.02023

-0.11423

7.06125

0.00397

0.00534

0.00088

0.00266

0.00201

0.73395

0.00738

0.03213

1.78939

0.01458

0.06135

0.03730

9.57712

0.00519

-0.00117

-0.00524

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

102.56223

0.20854

31.55786

384.74469

256.93954

95.54875

159.97932

0.02277

217.95724

201.22577

41.74399

994.32993

41.05656

97.17799

6574.49889

979.42154

241220.97858

89961.63536

15992.98015

211.79557

FinalConcentration

108.48678

10.97469

2134.66010

362883.88571

51.28112

0.10427

15.77893

192.37234

128.46977

47.77438

79.98966

0.01138

108.97862

100.61288

20.87200

497.16497

20.52828

48.58899

3287.24944

489.71077

120610.48929

44980.81768

7996.49007

105.89778

Meas Value

54.24339

5.48734

1067.33005

181441.94285

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T17:58:38-05:00

Type Sample

VialNumber 2204

Sample Name 160-34208-A-2-B PDS

Data File Name 035SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 6:03 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.2

94.5

93.0

90.0

89.5

Lower Limit

80

80

80

80

%Recovery

93.9

96.9

98.7

92.8

95.61824583

9862335

5565382

12367755

4081292

5363797

0.77

4.65

1.17

3.70

1.04

Reference CPS

8668594

349937

9173855

229286

%RSD

0.64

5.30

0.73

2.76

0.611744470

8999157

5260349

11501440

3674686

4802658

3

2

3

2

3

CPS

8141894

339263

9057331

212765

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

41.72154

65.33117

0.07599

45.95471

23.70312

0.06032

0.32740

108.02929

0.01512

0.02634

-0.24799

56.06380

0.00559

0.02426

0.00537

0.01334

216.31742

39.13417

9.80692

43.68027

108.34718

-0.02525

0.10828

0.20854

121.27963

0.01642

0.00253

-0.01386

20.86077

32.66559

0.03799

22.97735

11.85156

0.03016

0.16370

54.01464

0.00756

0.01317

-0.12399

28.03190

0.00279

0.01213

0.00268

0.00667

108.15871

19.56709

4.90346

21.84013

54.17359

-0.01262

0.05414

0.10427

60.63981

0.00821

0.00126

-0.00693

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.16096

0.05839

-0.56356

2.53814

8.52097

4.17275

211.21021

0.00225

15.42400

3.20753

0.81948

8.46089

0.13920

0.36612

10814.80570

11.46796

17961.39354

29961.08797

43442.66087

11.22994

FinalConcentration

12.62642

0.02746

85.32074

39978.16189

0.08048

0.02920

-0.28178

1.26907

4.26048

2.08638

105.60510

0.00112

7.71200

1.60376

0.40974

4.23044

0.06960

0.18306

5407.40285

5.73398

8980.69677

14980.54399

21721.33044

5.61497

Meas Value

6.31321

0.01373

42.66037

19989.08094

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T18:05:18-05:00

Type Sample

VialNumber 2205

Sample Name 160-34208-A-4-B

Data File Name 036SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.6

94.0

98.3

90.6

95.6

Lower Limit

80

80

80

80

%Recovery

99.3

96.2

99.7

96.4

100.61824583

9862335

5565382

12367755

4081292

5363797

0.62

5.96

0.47

4.39

0.28

Reference CPS

8668594

349937

9173855

229286

%RSD

0.24

4.99

1.07

5.09

0.431836202

9630058

5232128

12161518

3697514

5129099

3

2

3

2

3

CPS

8604740

336683

9145078

220960

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.85647

0.17542

0.07543

0.30424

7.61794

0.00698

0.06320

5.67097

0.01861

0.03180

-0.21530

71.24137

0.00411

0.00106

0.00110

0.00363

-0.00067

0.94505

0.00793

-0.01681

1.11240

0.00260

0.06989

0.05839

4.64739

-0.00378

-0.00061

-0.01021

0.42824

0.08771

0.03771

0.15212

3.80897

0.00349

0.03160

2.83548

0.00931

0.01590

-0.10765

35.62068

0.00205

0.00053

0.00055

0.00182

-0.00033

0.47252

0.00397

-0.00841

0.55620

0.00130

0.03494

0.02920

2.32369

-0.00189

-0.00031

-0.00510

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133
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95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Pr

Nd

Sm
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Cd

Sn

Sb

Te

Cs

Nb

Mo
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Pd

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.11272

0.03609

-0.61497

1.87529

8.39202

3.50339

214.00853

0.00358

15.36844

3.12224

1.20598

7.62195

0.38450

0.38958

10855.84550

12.62978

17030.37288

29657.58872

44316.06147

10.04590

FinalConcentration

12.34073

0.01522

59.49957

39323.28065

0.05636

0.01804

-0.30748

0.93765

4.19601

1.75170

107.00426

0.00179

7.68422

1.56112

0.60299

3.81097

0.19225

0.19479

5427.92275

6.31489

8515.18644

14828.79436

22158.03074

5.02295

Meas Value

6.17036

0.00761

29.74978

19661.64032

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T18:11:57-05:00

Type Sample

VialNumber 2206

Sample Name 160-34208-A-5-B

Data File Name 037SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 6:16 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.9

92.5

95.9

89.1

93.0

Lower Limit

80

80

80

80

%Recovery

96.3

93.8

96.5

95.0

97.41824583

9862335

5565382

12367755

4081292

5363797

3.70

5.94

4.26

5.33

2.85

Reference CPS

8668594

349937

9173855

229286

%RSD

2.07

7.25

2.71

6.54

2.901776608

9262624

5146305

11860316

3635002

4990189

3

2

3

2

3

CPS

8344718

328363

8850974

217824

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.10313

0.12812

0.05451

0.13109

8.12299

0.00588

0.02715

3.72106

0.01694

0.04040

-0.25622

72.29790

0.00166

-0.00366

-0.00004

0.00237

-0.00056

0.33444

0.01116

-0.09874

0.88719

0.00417

0.05735

0.03609

3.43448

-0.00368

-0.00037

-0.01019

0.05156

0.06406

0.02725

0.06555

4.06149

0.00294

0.01358

1.86053

0.00847

0.02020

-0.12811

36.14895

0.00083

-0.00183

-0.00002

0.00118

-0.00028

0.16722

0.00558

-0.04937

0.44359

0.00208

0.02867

0.01804

1.71724

-0.00184

-0.00019

-0.00509

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.09827

0.02047

-0.63658

0.95896

5.86437

2.76867

246.70361

0.00105

11.02206

3.18294

0.48589

5.45255

0.03516

2.41352

11426.16481

8.93955

3577.57654

8203.07529

50542.24206

3.34887

FinalConcentration

10.25996

0.00375

49.98694

24353.84907

0.04913

0.01024

-0.31829

0.47948

2.93218

1.38434

123.35180

0.00053

5.51103

1.59147

0.24294

2.72628

0.01758

1.20676

5713.08240

4.46977

1788.78827

4101.53765

25271.12103

1.67444

Meas Value

5.12998

0.00188

24.99347

12176.92453

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T18:18:36-05:00

Type Sample

VialNumber 2207

Sample Name 160-34208-A-6-B

Data File Name 038SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.8

92.0

96.1

91.2

92.3

Lower Limit

80

80

80

80

%Recovery

93.9

92.5

94.4

96.9

95.51824583

9862335

5565382

12367755

4081292

5363797

0.81

4.42

1.40

4.58

1.40

Reference CPS

8668594

349937

9173855

229286

%RSD

0.73

4.50

1.29

1.77

0.301743019

9252951

5119109

11881346

3723838

4948958

3

2

3

2

3

CPS

8139848

323604

8659077

222163

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.11847

0.12270

0.05160

0.04547

59.62539

0.00605

0.01381

2.56668

0.01616

0.02840

-0.27118

62.93464

0.00223

-0.00551

0.00092

0.00237

-0.00057

0.15896

0.00748

0.08658

0.56626

-0.02525

0.02600

0.02047

2.43542

0.00481

-0.00196

0.00173

-0.05924

0.06135

0.02580

0.02273

29.81270

0.00303

0.00691

1.28334

0.00808

0.01420

-0.13559

31.46732

0.00112

-0.00276

0.00046

0.00118

-0.00028

0.07948

0.00374

0.04329

0.28313

-0.01262

0.01300

0.01024

1.21771

0.00240

-0.00098

0.00086

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au
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Pr

Nd
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Cd

Sn
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Te
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Nb
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Ru
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Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.07627

0.01942

-0.54512

1.31539

5.54240

3.03631

242.32686

0.00045

11.40486

3.44227

1.05616

8.22445

0.28791

2.61848

11547.52314

9.96033

3618.96749

8338.38969

50180.80557

3.17455

FinalConcentration

10.31102

0.00470

48.87995

24807.88988

0.03814

0.00971

-0.27256

0.65770

2.77120

1.51815

121.16343

0.00023

5.70243

1.72113

0.52808

4.11223

0.14396

1.30924
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4.98017
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2

2

2

2
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2

2

2

2

2

2

2

2

2

2
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72
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45
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6

6
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66
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QC Analyte Table
Element

Li

Be
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Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T18:25:16-05:00

Type Sample

VialNumber 2208
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Data File Name 039SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 6:30 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120
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80

80
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94.6

91.4
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95.0

Lower Limit

80
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%Recovery
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%RSD

0.32
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5097187

3

2

3
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3
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3

2

3

2
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165
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193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)
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Tl
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Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000
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2000

2000

200

200

2000
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200
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5000

200

200

200

200

2000

400

2000

2000

1000

200

2000
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200
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20
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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-0.14029
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0.01459

0.03469
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0.00223

-0.00598
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0.00983

-0.12435
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0.01942
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165

165

165

165

115

115
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

FAILED

Zr
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Mo

Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na
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120

120

120

120

120

120

120

120

120

120

120

120
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120

120

120

120

120

120
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120

120

120

120
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80

80

80

80

80

80

80

80

80

80

80

80
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80

80

80

80
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98.8
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5
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5

1
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5

5

5
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2
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2

5
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100

5
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5

0.5
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.45789

24.72695

3.86658
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21.73398

10.26858

5.07160

5.88759

5.52220
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10.55570

2.16873

51.72306

2.20782

5.40166
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98.22918
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2
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6

6

6
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9
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T18:31:56-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 040LCCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep
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Ge (IS)
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Ho (IS)
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4007716

5404351

3

2

3

2

3

CPS

8749109

320450

9130715

206216
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3
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3

2
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6
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Element

Li (IS)

Sc (IS)
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Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED
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Tl

Pb

Bi

Th

U

Hf
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W

Re

Pt

Au

Ba
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Ce

Pr

Nd
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Ag

Cd

Sn
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107.7
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54.6
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104.6

107.0
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113.8
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2

3
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2

1
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5
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1

5

2

2

10

2

2
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2

0.5

2

5
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1

5
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ug/l
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5.38496
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11.13014
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

108.4

107.3

99.1

105.5

101.9

104.7

101.1

102.4

108.1

100.2

105.9

103.3

101.8

106.9

103.3

102.0

100.2

99.6

103.8

99.6

99.1

%Recovery

97.4

97.5

99.8

102.3

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

108.36769

53.65548

49.53195

105.49102

101.93898

104.72329

50.53893

102.35976

108.07857

100.16700

105.87309

103.25819

2545.35205

106.90669

103.31381

2549.59612

2504.48939

2489.03995

2596.00493

2489.31599

99.08386

Meas Value

97.36914

97.46828

199.60311

2558.74008

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T18:38:37-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 041_CCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep
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Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120
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Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)
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99.5
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80
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9862335
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5337592
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2

3
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3
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3

2

3
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6
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Ge (IS)
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr
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Se

Sr
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Cr

Mn
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0.902
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25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02756

0.21940

-0.51067

-0.00187

-0.02743

0.11074

0.00781

-0.00067

0.01952

0.00388

0.07361

0.30739

0.00475

-0.00492

0.20556

0.00071

-4.10755

3.31238

-9.99739

0.32232

Meas Value

0.02610

0.00055

10.37659

28.52038

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T18:45:18-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 042_CCB.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 6:50 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.2

94.0

97.7

96.5

97.9

Lower Limit

80

80

80

80

%Recovery

95.1

92.5

94.4

94.0

95.21824583

9862335

5565382

12367755

4081292

5363797

0.69

2.91

1.76

0.97

1.38

Reference CPS

8668594

349937

9173855

229286

%RSD

1.15

2.91

0.87

4.87

1.361736135

9487033

5233216

12079126

3938666

5251275

3

2

3

2

3

CPS

8244333

323574

8659974

215480

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.20624

-0.00471

0.03188

0.07317

0.00354

0.03957

0.05646

1.53131

0.00186

0.00112

0.76173

0.00878

0.00127

-0.00303

0.00081

0.00177

-0.00105

0.41406

-0.00028

0.04706

0.14192

0.06821

0.02327

0.21940

-1.42885

0.00488

0.00283

-0.00197

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.16944

0.22648

-0.37576

1.09437

4.65929

2.58375

224.09445

0.00746

10.12477

2.54756

0.92896

13.96689

0.12730

0.54833

11290.24980

16.10468

52.81047

6240.12510

47932.21387

1.54660

FinalConcentration

7.27128

0.00699

50.94629

21942.13769

0.08472

0.11324

-0.18788

0.54719

2.32965

1.29187

112.04722

0.00373

5.06238

1.27378

0.46448

6.98344

0.06365

0.27416

5645.12490

8.05234

26.40523

3120.06255

23966.10694

0.77330

Meas Value

3.63564

0.00350

25.47315

10971.06885

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T18:52:00-05:00

Type Sample

VialNumber 2209

Sample Name 160-34208-A-9-B

Data File Name 043SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 6:56 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.8

93.1

95.3

91.3

92.9

Lower Limit

80

80

80

80

%Recovery

92.9

88.3

93.0

94.4

97.41824583

9862335

5565382

12367755

4081292

5363797

0.99

1.54

1.78

0.42

0.87

Reference CPS

8668594

349937

9173855

229286

%RSD

0.62

0.61

0.55

2.83

1.411776763

9154407

5183788

11786108

3728012

4982607

3

2

3

2

3

CPS

8055379

309011

8529225

216357

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.20050

0.18826

0.08227

0.22597

9.23508

0.23062

0.10934

1.88482

0.01653

0.02313

0.08737

56.73534

0.00192

-0.00716

0.00080

0.00292

-0.00024

0.63265

0.00308

-0.11060

0.54803

0.00226

0.03016

0.22648

1.61487

-0.00532

0.00059

-0.00831

0.10025

0.09413

0.04114

0.11299

4.61754

0.11531

0.05467

0.94241

0.00826

0.01156

0.04368

28.36767

0.00096

-0.00358

0.00040

0.00146

-0.00012

0.31633

0.00154

-0.05530

0.27401

0.00113

0.01508

0.11324

0.80743

-0.00266

0.00030

-0.00415

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.09538

0.15332

-0.22088

0.89767

4.51275

2.76279

227.18386

0.00878

9.92982

3.12007

1.16361

40.64322

0.02948

0.53045

11000.71659

22.95709

45.99056

6168.57496

47545.49992

1.41457

FinalConcentration

6.89178

-0.00245

49.89981

21360.01561

0.04769

0.07666

-0.11044

0.44884

2.25638

1.38139

113.59193

0.00439

4.96491

1.56003

0.58181

20.32161

0.01474

0.26523

5500.35829

11.47855

22.99528

3084.28748

23772.74996

0.70728

Meas Value

3.44589

-0.00123

24.94990

10680.00780

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T18:58:41-05:00

Type Sample

VialNumber 2210

Sample Name 160-34208-A-10-B

Data File Name 044SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 7:03 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.3

95.2

97.3

92.5

94.8

Lower Limit

80

80

80

80

%Recovery

95.3

90.4

94.5

94.0

97.11824583

9862335

5565382

12367755

4081292

5363797

4.36

1.84

4.92

1.29

3.84

Reference CPS

8668594

349937

9173855

229286

%RSD

2.33

2.43

4.97

4.47

3.301772166

9396046

5296790

12038446

3773191

5086109

3

2

3

2

3

CPS

8259518

316240

8673648

215446

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.03720

0.20764

0.03647

0.08520

9.00337

0.11834

0.08651

1.83903

0.01564

0.01749

-0.04973

56.21233

0.00293

-0.00761

0.00029

0.00289

-0.00111

0.28719

0.00242

-0.16009

0.43614

0.05305

0.01820

0.15332

1.57061

-0.00294

0.00122

-0.00057

-0.01860

0.10382

0.01824

0.04260

4.50169

0.05917

0.04326

0.91952

0.00782

0.00874

-0.02486

28.10616

0.00147

-0.00380

0.00015

0.00144

-0.00056

0.14360

0.00121

-0.08005

0.21807

0.02653

0.00910

0.07666

0.78530

-0.00147

0.00061

-0.00029

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.06166

0.12746

0.28029

2.86084

2.77016

0.18699

234.62257

0.00840

15.81724

67.15034

3.97069

42.50009

0.35855

5.06691

10202.99097

23.77599

15.70320

4727.21325

25216.72520

2.38697

FinalConcentration

4.85340

-0.00858

26.73852

11942.35562

0.03083

0.06373

0.14014

1.43042

1.38508

0.09350

117.31128

0.00420

7.90862

33.57517

1.98535

21.25004

0.17927

2.53346

5101.49548

11.88799

7.85160

2363.60663

12608.36260

1.19349

Meas Value

2.42670

-0.00429

13.36926
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QC Flag
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Li (IS)
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Sc (IS)
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Sample Report 

QC Flag
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QC Analyte Table
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Comment

Operator CB 7700
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VialNumber 2212

Sample Name 160-34209-A-4-B

Data File Name 046SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 7:16 PM on:6/14/2019
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Ge (IS)
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Sample Report 

QC Flag
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QC Analyte Table
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Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T19:18:42-05:00

Type Sample

VialNumber 2301

Sample Name 160-34209-A-5-B

Data File Name 047SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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Ge (IS)

In (IS)

Ho (IS)
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Sample Report 

QC Flag
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Zn
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Analyte
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FinalConcentration
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-0.39020

2.05649

4.62762

2.88195

238.17557

0.00607

10.01107

3.55123
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Sample Report 

QC Flag
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QC Analyte Table
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Comment
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ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T19:38:41-05:00

Type Sample
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Ge (IS)

In (IS)

Ho (IS)
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Ir (IS)
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Sample Report 

QC Flag
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DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.0

93.4

90.0

95.8

91.0

Lower Limit

80

80

80

80

%Recovery

87.8

89.4

86.0

94.6

89.31824583

9862335

5565382

12367755

4081292

5363797

9.84

1.62

9.01

1.28

8.91

Reference CPS

8668594

349937

9173855

229286

%RSD

11.11

0.19

9.35

3.02

9.921629272

8773550

5200133

11131408

3909240

4882532

3

2

3

2

3

CPS

7609544

312956

7891532

216876

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.27420

0.36439

-0.00967

-0.06951

0.00748

0.00875

0.02025

0.55239

0.00220

0.02095

-0.25407

0.13039

0.00177

-0.00750

-0.00004

0.00117

-0.00248

0.28453

0.00381

-0.12278

0.18701

-0.02525

0.01019

0.02031

-4.20576

0.00158

0.00006

-0.00924

-0.13710

0.18220

-0.00483

-0.03475

0.00374

0.00437

0.01013

0.27619

0.00110

0.01047

-0.12704

0.06520

0.00089

-0.00375

-0.00002

0.00058

-0.00124

0.14227

0.00191

-0.06139

0.09351

-0.01262

0.00509

0.01015

-2.10288

0.00079

0.00003

-0.00462

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133
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95

101

103

105

Tl

Pb

Bi

Th

U

Hf
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W

Re

Pt
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Cd
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Nb
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Pd
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3
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.01954

0.02162

-0.12568

1.39674

-0.11814

0.44506

0.24195

0.00027

0.26069

0.32450

0.44416

2.51049

0.00857

0.17056

9.70667

50.98275

3.25352

9.21629

133.39458

0.36415

FinalConcentration

0.03489

-0.01302

9.08097

61.49175

0.00977

0.01081

-0.06284

0.69837

-0.05907

0.22253

0.12097

0.00014

0.13035

0.16225

0.22208

1.25525

0.00429

0.08528

4.85334

25.49137

1.62676

4.60814

66.69729

0.18207

Meas Value

0.01744

-0.00651

4.54049

30.74588

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T19:52:04-05:00

Type Sample

VialNumber 2306

Sample Name 160-34239-A-5-B

Data File Name 052SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.3

92.1

95.9

94.5

96.1

Lower Limit

80

80

80

80

%Recovery

92.9

87.6

91.5

93.4

96.51824583

9862335

5565382

12367755

4081292

5363797

0.94

0.30

0.68

1.82

1.20

Reference CPS

8668594

349937

9173855

229286

%RSD

0.55

1.97

0.44

2.29

0.081761215

9298191

5125919

11865610

3857720

5152643

3

2

3

2

3

CPS

8055968

306385

8393988

214189

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.27665

0.20136

-0.01012

-0.08627

0.00273

0.01331

0.01925

0.48290

0.00183

0.03052

-0.27255

0.12383

0.00266

-0.00873

-0.00028

0.00359

-0.00105

0.20570

0.00095

-0.18162

0.16350

-0.02525

0.00057

0.02162

-4.41259

0.00077

-0.00296

-0.00959

-0.13832

0.10068

-0.00506

-0.04314

0.00137

0.00665

0.00962

0.24145

0.00092

0.01526

-0.13628

0.06191

0.00133

-0.00437

-0.00014

0.00180

-0.00052

0.10285

0.00048

-0.09081

0.08175

-0.01262

0.00028

0.01081

-2.20629

0.00039

-0.00148

-0.00479

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

103.2

94.8

63.8

72.6

100.1

98.5

115.0

118.9

105.6

92.3

98.9

100.0

97.8

107.0

100.7

99.6

91.7

88.7

98.0

103.7

104.6

%Recovery

95.9

98.3

94.7

138.6

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.15974

23.71148

3.18934

0.72633

20.02596

9.85019

5.75086

5.94295

5.27948

9.22719

9.88831

2.00080

48.89047

2.13923

5.03368

49.81896

45.85511

88.73350

97.97038

103.71290

5.23124

Meas Value

4.79525

0.49144

94.65268

69.31621

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T19:58:47-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 053LCCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.8

97.1

98.0

100.7

98.6

Lower Limit

80

80

80

80

%Recovery

95.4

88.8

91.7

88.4

92.91824583

9862335

5565382

12367755

4081292

5363797

0.16

9.91

0.92

9.19

1.31

Reference CPS

8668594

349937

9173855

229286

%RSD

1.40

11.29

0.54

7.92

0.451695061

9452244

5403880

12121866

4109866

5289156

3

2

3

2

3

CPS

8269550

310849

8409038

202780

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

71.8

110.3

106.5

103.8

115.4

95.6

91.7

100.7

109.4

98.9

107.5

112.6

103.1

104.1

104.7

96.8

110.0

57.2

106.1

102.9

110.3

94.4

98.9

63.8

103.3

110.0

107.6

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.43605

3.30927

21.29370

2.07666

1.15407

9.55669

9.16654

5.03543

10.94429

0.98898

5.37407

2.25251

2.06224

10.41172

2.09321

1.93688

10.99955

1.14380

0.53041

2.05897

5.51718

9.43628

0.98898

3.18934

10.32793

10.99578

0.53822

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce

Pr

Nd

Sm
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Cd

Sn

Sb

Te

Cs
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Ru

Rh

Pd

2

3

TuneFile
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nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

101.5

100.5

97.2

97.3

95.4

96.6

98.0

102.5

101.3

92.4

97.8

96.8

94.6

99.4

95.5

97.6

92.9

92.4

95.2

101.4

100.4

%Recovery

96.1

95.9

97.4

94.0

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

101.52249

50.26366

48.60573

97.30085

95.37727

96.62916

48.97543

102.47795

101.26375

92.35195

97.80054

96.79506

2366.06685

99.37361

95.52436

2440.33396

2321.65453

2309.35090

2378.86096

2536.17688

100.41986

Meas Value

96.11719

95.94652

194.85313

2349.05283

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45
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6
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Cr
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P
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Ca
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T20:05:31-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 054_CCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.1

95.7

98.8

96.4

99.7

Lower Limit

80

80

80

80

%Recovery

93.4

83.8

92.2

85.5

96.01824583

9862335

5565382

12367755

4081292

5363797

0.20

1.28

1.06

0.54

1.21

Reference CPS

8668594

349937

9173855
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%RSD

0.38

1.22

0.33

0.86

1.121750781

9473351
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3

2

3

2

3

CPS
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Tune Step

3

2

3

2

372

115

165
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193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd
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110
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106.3

92.1
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100
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ug/l

ug/l
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9.37693

100.07130
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92.08281

92.26471

92.41291

91.42291

105.58240

19.94432

100.36550
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90.76725

92.40570
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3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2
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232
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W
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02165

0.20670

-0.37925

-0.01721

-0.06294

0.17971

0.00458

0.00002

-0.01078

-0.00683

0.04535

0.03907

0.00542

-0.01015

0.14157

0.27707

-3.21605

0.91121

-11.31691

0.10030

Meas Value

-0.23631

-0.00422

7.63100

19.57323

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45
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63

66

75

78

88

89

51

52

55

57
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24

27
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39

44
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m/z

7

9
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Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T20:12:11-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 055_CCB.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.1

93.5

95.5

96.3

97.5

Lower Limit

80

80

80

80

%Recovery

92.7

88.5

89.8

91.5

91.01824583

9862335

5565382

12367755

4081292

5363797

0.67

1.26

1.01

0.61

0.86

Reference CPS

8668594

349937

9173855

229286

%RSD
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2.37
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9181742
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3

2

3

2

3

CPS
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3

2

3

2
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Ir (IS)
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6
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Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb
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Th

U

Hf
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W
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Pt
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Ru
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Pd
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0.05
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1
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

2.34716

0.48281

3.19441

52.12435

2.16636

2.93701

249.86507

0.85930

20.21242

38.79808

80.26606

2587.98078

0.94623

4.69777

17043.17596

1834.12694

73.67474

5990.49811

55419.81326

160.58920

FinalConcentration

5.85587

0.03673

22.14144

55135.66954

1.17358

0.24140

1.59721

26.06217

1.08318

1.46850

124.93253

0.42965

10.10621

19.39904

40.13303

1293.99039

0.47312

2.34888

8521.58798

917.06347

36.83737

2995.24905

27709.90663

80.29460

Meas Value

2.92793

0.01836

11.07072

27567.83477

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2
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72

72

72

72

72

45

45
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72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90
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63

66

75

78
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89

51

52

55

57
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60

24

27
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39

44
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m/z
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9

11
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Nb

Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T20:18:54-05:00

Type Sample

VialNumber 2307

Sample Name 160-34257-A-5-B

Data File Name 056SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.9

88.6

93.7

87.4

90.7

Lower Limit

80

80

80

80

%Recovery

88.7

81.9

88.1

87.8

92.91824583

9862335

5565382

12367755

4081292

5363797

1.10

3.37

0.86

2.96

0.75

Reference CPS

8668594

349937

9173855

229286

%RSD

1.03

4.24

0.35

4.31

1.181695389

8862996

4933236

11582842

3565116

4865244

3

2

3

2

3

CPS

7684813

286458

8077816
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Tune Step

3

2

3

2
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115
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165

193
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In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000
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200
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5000
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200

200

200

2000

400
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1000

200

2000

100

1000
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200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.09774

1.68373

0.04892

0.59084

2.50268

0.38957
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1.24059

0.01184

0.02919

0.07981

102.23096

1.14010

2.38152

0.27547

1.03373

0.23219

0.54206
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-0.05594

0.41157

-0.02525

0.10877
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-0.00221
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0.04887
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0.00592
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51.11548

0.57005

1.19076

0.13774

0.51687

0.11609

0.27103

0.01435

-0.02797

0.20579

-0.01262

0.05439

0.24140

1.15499

0.00043

-0.00110

-0.00150

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.15323

0.14543

-0.31086

3.02362

1.89346

3.47590

241.91645

0.01018

15.28484

32.49975

0.87262

29.06485

0.29704

0.27553

16449.13583

21.06877

28.32396

5713.51831

54010.00672

1.99136

FinalConcentration

5.44879

-0.01265

21.31210

53574.71227

0.07661

0.07271

-0.15543

1.51181

0.94673

1.73795

120.95822

0.00509

7.64242

16.24988

0.43631

14.53242

0.14852

0.13777

8224.56792

10.53439

14.16198

2856.75915

27005.00336

0.99568

Meas Value

2.72439

-0.00632

10.65605

26787.35613

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T20:25:36-05:00

Type Sample

VialNumber 2308

Sample Name 160-34257-A-6-B

Data File Name 057SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.4

90.9

96.2

89.4

92.8

Lower Limit

80

80

80

80

%Recovery

91.2

84.9

90.4

90.7

93.71824583

9862335

5565382

12367755

4081292

5363797

0.36

1.93

1.95

3.28

0.58

Reference CPS

8668594

349937

9173855

229286

%RSD

0.23

0.50

1.72

2.77

1.271709144

9112819

5059137

11903794

3649518

4980239

3

2

3

2

3

CPS

7907849

297186

8292968

207932

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.10521

0.11450

0.00910

0.05300

2.43300

0.14553

0.07992

0.85315

0.01241

0.02871

-0.06879

79.51839

0.01281

0.01491

0.00281

0.01144

0.00089

0.26730

0.00091

-0.22084

0.49906

0.03025

0.02280

0.14543

2.29713

-0.00017

0.00101

0.00486

-0.05261

0.05725

0.00455

0.02650

1.21650

0.07276

0.03996

0.42658

0.00621

0.01435

-0.03439

39.75920

0.00640

0.00745

0.00140

0.00572

0.00045

0.13365

0.00046

-0.11042

0.24953

0.01512

0.01140

0.07271

1.14857

-0.00008

0.00050

0.00243

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.05887

0.11811

-0.22380

9.23970

1.19086

3.81190

245.32001

0.00102

22.07546

15.61703

1.57225

27.45000

1.07268

2.89864

15829.36456

8.04386

16.05204

4437.98873

59542.39833

1.70419

FinalConcentration

4.55866

-0.01223

26.99707

12184.32725

0.02943

0.05905

-0.11190

4.61985

0.59543

1.90595

122.66001

0.00051

11.03773

7.80851

0.78613

13.72500

0.53634

1.44932

7914.68228

4.02193

8.02602

2218.99436

29771.19917

0.85209

Meas Value

2.27933

-0.00611

13.49853

6092.16363

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T20:32:16-05:00

Type Sample

VialNumber 2309

Sample Name 160-34296-A-5-B

Data File Name 058SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

87.4

94.6

90.7

92.4

89.0

Lower Limit

80

80

80

80

%Recovery

85.9

87.2

85.3

91.1

88.71824583

9862335

5565382

12367755

4081292

5363797

18.56

3.37

18.16

1.22

16.59

Reference CPS

8668594

349937

9173855

229286

%RSD

13.75

1.67

16.52

4.16

14.131618087

8619506

5262307

11212125

3770139

4776049

3

2

3

2

3

CPS

7449293

305021

7822419

208800

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.13456

0.19767

0.00026

0.01365

1.13990

0.05864

0.06806

0.88559

0.01244

0.01720

-0.11832

63.02259

0.00363

-0.00330

0.00065

0.00119

-0.00235

0.20804

-0.00022

-0.12962

0.51689

0.11010

0.01935

0.11811

2.01001

-0.00427

-0.00176

-0.00458

-0.06728

0.09883

0.00013

0.00682

0.56995

0.02932

0.03403

0.44280

0.00622

0.00860

-0.05916

31.51130

0.00182

-0.00165

0.00033

0.00059

-0.00118

0.10402

-0.00011

-0.06481

0.25844

0.05505

0.00967

0.05905

1.00500

-0.00214

-0.00088

-0.00229

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.10441

0.13720

-0.06052

15.20382

1.31361

3.25478

231.16135

0.03629

24.19747

32.70713

9.20497

172.53036

0.15400

4.82564

15509.20184

40.36998

20.87290

4264.38666

54788.68796

3.39502

FinalConcentration

3.85411

-0.01080

22.24907

11777.97074

0.05220

0.06860

-0.03026

7.60191

0.65680

1.62739

115.58068

0.01814

12.09873

16.35357

4.60248

86.26518

0.07700

2.41282

7754.60092

20.18499

10.43645

2132.19333

27394.34398

1.69751

Meas Value

1.92706

-0.00540

11.12453

5888.98537

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T20:38:55-05:00

Type Sample

VialNumber 2310

Sample Name 160-34296-A-6-B

Data File Name 059SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 8:43 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.1

94.0

96.4

92.9

93.9

Lower Limit

80

80

80

80

%Recovery

92.4

86.6

90.4

88.7

93.11824583

9862335

5565382

12367755

4081292

5363797

0.38

1.95

1.37

3.86

1.15

Reference CPS

8668594

349937

9173855

229286

%RSD

1.73

5.89

0.79

4.53

1.881698922

9081398

5232603

11922389

3792082

5035754

3

2

3

2

3

CPS

8011229

303095

8290344

203481

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.21763

0.36265

-0.00750

-0.02899

1.10446

0.05684

0.05167

0.86186

0.01238

0.02782

-0.19201

58.34314

0.03886

0.10099

0.01030

0.04142

0.01202

0.10419

-0.00155

-0.19162

0.23548

0.00147

0.01730

0.13720

1.25883

0.00229

0.00163

-0.00084

-0.10881

0.18132

-0.00375

-0.01449

0.55223

0.02842

0.02583

0.43093

0.00619

0.01391

-0.09601

29.17157

0.01943

0.05050

0.00515

0.02071

0.00601

0.05209

-0.00077

-0.09581

0.11774

0.00073

0.00865

0.06860

0.62942

0.00115

0.00081

-0.00042

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm
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Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru
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Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.11840

-0.00064

0.01175

0.06026

0.00901

8.76528

8.92610

0.46501

-0.08621

-0.26700

4.65150

0.21642

0.13776

0.29555

-0.00805

4.69208

FinalConcentration

0.04683

-0.01999

7.21500

50.58831

6.34418

18.13700

6.64051

3.35182

0.05920

-0.00032

0.00588

0.03013

0.00450

4.38264

4.46305

0.23251

-0.04310

-0.13350

2.32575

0.10821

0.06888

0.14778

-0.00402

2.34604

Meas Value

0.02342

-0.00999

3.60750

25.29416

3.17209

9.06850

3.32025

1.67591

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431381

Operator CB 7700

Acq Date Time 2019-06-14T20:45:35-05:00

Type Sample

VialNumber 2311

Sample Name MB 160-431381/1-A

Data File Name 060SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

96.4

Lower Limit

80

80

80

80

80

80

80

80

91.8

94.6

93.4

92.5

95.9

94.5

1824583

9862335

5565382

12367755

4081292

5363797

1.10

1.35

0.37

0.20

1.92

Reference CPS

8668594

349937

9173855

229286

5145672

11857585

3857583

5173244

%RSD

0.99

1.06

1.33

3.07

1.25

3

2

3

CPS

8019620

304584

8331313

210382

1725655

9215263

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

92.5

87.0

90.8

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.00039

0.02388

-0.21718

-0.25071

0.10926

-0.01196

-0.06056

0.00179

-0.00278

0.01671

0.04651

0.48008

0.00159

0.03051

0.00936

0.11335

0.00052

-0.00676

-0.00052

-0.00198

-0.00683

0.05194

-0.00101

-0.18979

0.23784

0.06026

-4.34488

-0.00448

-0.00019

0.01194

-0.10859

-0.12535

0.05463

-0.00598

-0.03028

0.00089

-0.00139

0.00835

0.02325

0.24004

0.00079

0.01525

0.00468

0.05667

0.00026

-0.00338

-0.00026

-0.00099

-0.00342

0.02597

-0.00051

-0.09489

0.11892

0.03013

-2.17244

-0.00224

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

892.60768

0.74643

873.36186

870.66730

890.01847

401.32456

1022.11610

0.00477

862.34186

906.68810

854.93421

8988.81382

857.54389

906.10466

9121.52524

9363.13805

917.24727

8971.53003

10584.39692

973.56306

FinalConcentration

99.24807

99.61670

200.62401

9283.81000

446.30384

0.37321

436.68093

435.33365

445.00923

200.66228

511.05805

0.00238

431.17093

453.34405

427.46711

4494.40691

428.77194

453.05233

4560.76262

4681.56902

458.62363

4485.76502

5292.19846

486.78153

Meas Value

49.62403

49.80835

100.31201

4641.90500

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T20:52:19-05:00

Type Sample

VialNumber 2312

Sample Name LCS 160-431381/2-A

Data File Name 061SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 8:56 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.1

93.2

96.0

92.6

92.5

Lower Limit

80

80

80

80

%Recovery

88.8

83.2

87.8

89.4

93.51824583

9862335

5565382

12367755

4081292

5363797

5.39

2.46

4.79

1.56

5.65

Reference CPS

8668594

349937

9173855

229286

%RSD

3.02

1.38

4.66

2.27

3.211706649

8887124

5187104

11874977

3780293

4962610

3

2

3

2

3

CPS

7695767

291180

8059041

205033

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

195.58559

1040.89048

932.92624

1048.91084

1066.53289

0.75882

1.34222

929.94347

0.01466

0.01858

-0.14585

993.85267

0.02238

0.01180

0.00654

0.01069

990.91444

196.00487

963.47570

1008.53879

480.05992

0.05589

0.00993

0.74643

480.57197

-0.00452

0.05939

0.00844

97.79279

520.44524

466.46312

524.45542

533.26644

0.37941

0.67111

464.97174

0.00733

0.00929

-0.07292

496.92634

0.01119

0.00590

0.00327

0.00535

495.45722

98.00243

481.73785

504.26940

240.02996

0.02795

0.00497

0.37321

240.28599

-0.00226

0.02969

0.00422

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.99077

0.13139

15.72224

128.53842

3.34333

2.64448

869.43108

0.16435

8.74587

6.38271

246.11257

4770.85191

12.39494

38.00215

20875.41258

390.62546

281.79487

20727.84107

62698.19773

9.56250

FinalConcentration

95.15796

0.00860

508.67659

84651.52397

0.99539

0.06569

7.86112

64.26921

1.67167

1.32224

434.71554

0.08217

4.37293

3.19135

123.05629

2385.42595

6.19747

19.00108

10437.70629

195.31273

140.89744

10363.92053

31349.09887

4.78125

Meas Value

47.57898

0.00430

254.33830

42325.76199

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T20:58:52-05:00

Type Sample

VialNumber 2401

Sample Name 280-124104-A-1-A

Data File Name 062SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 9:03 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.2

93.0

94.7

92.1

93.7

Lower Limit

80

80

80

80

%Recovery

93.0

88.5

91.8

91.5

94.21824583

9862335

5565382

12367755

4081292

5363797

0.90

5.93

0.69

5.18

1.32

Reference CPS

8668594

349937

9173855

229286

%RSD

0.43

8.06

1.53

8.47

1.371719654

8996124

5176594

11706949

3757362

5027618

3

2

3

2

3

CPS

8062792

309626

8422104

209699

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.52198

8.09352

0.33774

1.09136

51.23012

0.04463

0.06727

9.06775

0.01926

0.02969

-0.16869

197.67080

0.19856

0.40015

0.04747

0.16238

0.03701

1.18031

2.74934

1.04244

17.63607

0.00178

0.07171

0.13139

55.14152

-0.00667

0.00111

0.00826

0.76099

4.04676

0.16887

0.54568

25.61506

0.02231

0.03364

4.53388

0.00963

0.01485

-0.08434

98.83540

0.09928

0.20007

0.02374

0.08119

0.01850

0.59016

1.37467

0.52122

8.81804

0.00089

0.03585

0.06569

27.57076

-0.00334

0.00055

0.00413

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 9:03 PM on:6/14/2019Page 302 of 1765



Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

2.24657

0.22844

14.56108

144.81016

3.06257

3.26414

895.40519

0.13150

9.32459

6.66393

260.86474

5244.12887

13.28291

42.21035

25158.41594

418.62453

320.91189

25106.65146

64360.17439

10.84685

FinalConcentration

100.68489

-0.07988

590.05808

94275.11552

0.22466

0.02284

1.45611

14.48102

0.30626

0.32641

89.54052

0.01315

0.93246

0.66639

26.08647

524.41289

1.32829

4.22103

2515.84159

41.86245

32.09119

2510.66515

6436.01744

1.08468

Meas Value

10.06849

-0.00799

59.00581

9427.51155

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T21:05:33-05:00

Type Sample

VialNumber 2402

Sample Name 280-124104-A-1-A SD

Data File Name 063SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 9:10 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.7

91.4

97.6

92.5

97.2

Lower Limit

80

80

80

80

%Recovery

95.6

84.7

92.5

87.4

96.31824583

9862335

5565382

12367755

4081292

5363797

0.38

6.08

1.69

5.83

1.46

Reference CPS

8668594

349937

9173855

229286

%RSD

0.23

7.09

0.49

4.00

0.641757841

9442303

5085802

12068175

3775894

5211890

3

2

3

2

3

CPS

8289709

296322

8489047

200452

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.58071

10.06410

0.51698

0.52530

51.01826

0.04680

0.12166

17.16994

0.02194

-0.01963

-1.11629

200.75652

0.20378

0.38094

0.05133

0.16065

0.03934

0.75621

2.66213

1.82839

17.70093

-0.12624

0.09748

0.22844

41.06790

-0.00581

0.00474

-0.02925

0.05807

1.00641

0.05170

0.05253

5.10183

0.00468

0.01217

1.71699

0.00219

-0.00196

-0.11163

20.07565

0.02038

0.03809

0.00513

0.01607

0.00393

0.07562

0.26621

0.18284

1.77009

-0.01262

0.00975

0.02284

4.10679

-0.00058

0.00047

-0.00292

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

898.93506

0.46197

878.08279

1000.02381

922.80095

332.18021

1875.64602

0.17465

856.61640

878.80050

1078.93550

13632.72408

874.07546

887.48544

29077.44758

9481.97025

1109.47118

28769.94920

71800.98255

974.06105

FinalConcentration

192.06742

102.29670

696.41129

91286.72746

449.46753

0.23099

439.04139

500.01190

461.40048

166.09011

937.82301

0.08733

428.30820

439.40025

539.46775

6816.36204

437.03773

443.74272

14538.72379

4740.98513

554.73559

14384.97460

35900.49127

487.03053

Meas Value

96.03371

51.14835

348.20565

45643.36373

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T21:12:17-05:00

Type Sample

VialNumber 2403

Sample Name 280-124104-A-1-B MS

Data File Name 064SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 9:16 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.3

93.6

94.2

92.7

91.7

Lower Limit

80

80

80

80

%Recovery

91.3

87.7

90.4

89.0

92.51824583

9862335

5565382

12367755

4081292

5363797

3.08

5.84

2.78

4.42

3.34

Reference CPS

8668594

349937

9173855

229286

%RSD

1.90

5.02

3.33

2.27

1.241686981

8802237

5207256

11645400

3785190

4920025

3

2

3

2

3

CPS

7916663

306939

8289951

204106

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

179.88707

1009.85960

892.02617

1039.62737

1080.76530

0.22759

0.71072

918.98876

0.03137

0.03274

-0.18912

1154.55955

0.21617

0.42443

0.05575

0.17858

990.44569

191.72141

954.93301

1005.33647

494.24915

0.08699

0.07525

0.46197

534.89500

0.00176

0.06048

0.02520

89.94354

504.92980

446.01309

519.81368

540.38265

0.11379

0.35536

459.49438

0.01569

0.01637

-0.09456

577.27978

0.10808

0.21222

0.02787

0.08929

495.22285

95.86070

477.46650

502.66823

247.12457

0.04349

0.03762

0.23099

267.44750

0.00088

0.03024

0.01260

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

957.21714

0.35175

933.87215

1071.79322

988.05972

339.64062

1930.49484

0.18896

945.25952

970.91958

1153.08683

14600.46146

921.32562

915.77251

32659.16296

10521.54008

1300.47762

32018.66437

74535.88709

973.39824

FinalConcentration

195.89346

104.11675

720.98441

102353.60362

478.60857

0.17587

466.93607

535.89661

494.02986

169.82031

965.24742

0.09448

472.62976

485.45979

576.54342

7300.23073

460.66281

457.88625

16329.58148

5260.77004

650.23881

16009.33218

37267.94354

486.69912

Meas Value

97.94673

52.05838

360.49220

51176.80181

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T21:18:51-05:00

Type Sample

VialNumber 2404

Sample Name 280-124104-A-1-C MSD

Data File Name 065SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 9:23 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

87.5

86.1

92.3

84.3

90.6

Lower Limit

80

80

80

80

%Recovery

90.2

80.7

88.7

84.9

89.81824583

9862335

5565382

12367755

4081292

5363797

1.97

8.75

1.38

7.85

2.04

Reference CPS

8668594

349937

9173855

229286

%RSD

0.59

7.89

1.07

5.60

1.341638370

8626585

4793827

11421439

3438719

4859888

3

2

3

2

3

CPS

7815636

282298

8141509

194705

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

182.26508

1002.41462

993.12660

1029.45090

1088.42364

0.16894

0.53417

1016.32458

0.03444

0.04051

-0.20414

1192.47688

0.25748

0.51871

0.06007

0.22706

1007.30926

194.86289

964.86888

1027.80042

503.31668

0.00748

0.07442

0.35175

560.41089

-0.00235

0.06468

0.03079

91.13254

501.20731

496.56330

514.72545

544.21182

0.08447

0.26709

508.16229

0.01722

0.02025

-0.10207

596.23844

0.12874

0.25936

0.03004

0.11353

503.65463

97.43144

482.43444

513.90021

251.65834

0.00374

0.03721

0.17587

280.20544

-0.00118

0.03234

0.01540

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

112.5

100.5

92.8

75.3

109.7

103.9

117.9

118.5

111.4

99.9

106.9

105.3

103.6

111.5

106.1

111.0

101.6

100.4

113.0

105.8

104.2

%Recovery

99.2

99.5

104.1

157.1

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.62422

25.13106

4.63917

0.75292

21.94373

10.38578

5.89263

5.92657

5.56836

9.98610

10.68582

2.10688

51.82140

2.23080

5.30737

55.51911

50.77607

100.39975

113.00813

105.81901

5.20985

Meas Value

4.95852

0.49734

104.09187

78.52940

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T21:25:24-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 066LCCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 9:30 PM on:6/14/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.1

88.6

96.4

91.9

97.0

Lower Limit

80

80

80

80

%Recovery

94.8

82.7

92.3

83.5

91.91824583

9862335

5565382

12367755

4081292

5363797

1.58

9.34

2.12

9.03

2.19

Reference CPS

8668594

349937

9173855

229286

%RSD

1.24

8.07

1.04

3.60

1.351677221

9383231

4929301

11928424

3751780

5205085

3

2

3

2

3

CPS

8215756

289335

8463274

191488

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

FAILED

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

134.6

114.3

118.9

129.0

118.7

106.6

101.8

188.0

110.0

107.1

105.6

115.3

114.8

114.2

115.5

105.2

110.5

105.0

106.2

112.5

112.1

94.4

107.8

92.8

109.6

116.0

112.2

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.69246

3.42892

23.78914

2.58073

1.18721

10.65749

10.17506

9.40125

10.99602

1.07070

5.27793

2.30601

2.29523

11.42130

2.30998

2.10331

11.05162

2.10073

0.53124

2.24902

5.60552

9.43816

1.07818

4.63917

10.96073

11.60105

0.56099

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

103.4

102.3

100.1

98.8

98.2

97.8

96.2

102.4

103.7

94.9

101.2

98.0

96.8

101.1

97.2

102.0

96.6

94.0

99.8

100.7

100.4

%Recovery

96.2

94.7

99.4

96.0

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

103.44800

51.13277

50.07287

98.82782

98.23824

97.83121

48.10033

102.37232

103.69498

94.87075

101.24872

98.01300

2418.90817

101.11274

97.19750

2550.19301

2414.31549

2351.14687

2495.38223

2517.96008

100.42321

Meas Value

96.23034

94.67300

198.79488

2401.22091

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T21:32:06-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 067_CCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 9:37 PM on:6/14/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.8

91.6

96.5

92.9

97.4

Lower Limit

80

80

80

80

%Recovery

94.1

81.8

92.5

84.9

94.11824583

9862335

5565382

12367755

4081292

5363797

0.76

8.60

0.85

7.39

1.42

Reference CPS

8668594

349937

9173855

229286

%RSD

0.41

8.70

1.23

6.45

0.811717797

9348453

5099139

11930833

3789813

5226965

3

2

3

2

3

CPS

8157957

286327

8484954

194629

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

104.7

103.5

96.7

99.1

99.8

99.7

97.5

102.2

101.0

97.2

99.9

108.0

96.3

96.1

95.7

95.6

107.3

100.5

100.4

101.4

107.5

92.8

97.3

100.1

99.1

100.2

100.2

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.93182

103.46035

96.66356

99.11907

99.84777

99.68813

97.51780

102.17660

101.03285

9.71679

99.88214

108.02886

96.29050

96.14903

95.73299

95.56394

107.33196

20.09608

100.35353

101.39920

53.76080

92.77864

97.27113

50.07287

99.11522

100.24661

10.02265

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.03049

0.20701

-0.38140

-0.01385

-0.05228

0.05358

0.00686

0.00143

-0.03009

-0.00167

0.04891

-0.02668

0.01107

-0.00520

0.06557

0.13505

-3.43197

4.95510

-12.88449

0.02921

Meas Value

-0.19845

-0.00395

11.92759

18.93888

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T21:38:47-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 068_CCB.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 9:43 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.7

88.5

94.9

91.5

96.6

Lower Limit

80

80

80

80

%Recovery

93.7

84.6

90.6

88.4

92.31824583

9862335

5565382

12367755

4081292

5363797

1.35

8.21

0.51

7.35

1.79

Reference CPS

8668594

349937

9173855

229286

%RSD

1.68

6.98

1.76

1.87

1.911683749

9245090

4924342

11733413

3732431

5181825

3

2

3

2

3

CPS

8125431

296059

8310047

202694

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.33704

0.05364

0.14217

0.07152

0.00511

0.03991

0.05124

2.57316

0.00308

0.00169

0.71748

0.00940

0.00124

0.00883

0.00063

0.00089

0.00000

0.38539

0.00234

0.09038

0.09562

0.14861

0.01302

0.20701

-1.37344

0.00310

0.00284

0.00063

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.76205

0.43781

19.00817

132.48373

39.98117

10.86851

919.00179

0.20380

8.42204

6.48424

242.44387

4756.93280

12.12621

36.53318

20560.70376

432.18435

310.64475

20447.21908

67412.74462

11.31985

FinalConcentration

102.87211

0.01701

555.69104

83100.61277

0.88103

0.21891

9.50408

66.24187

19.99058

5.43426

459.50089

0.10190

4.21102

3.24212

121.22193

2378.46640

6.06311

18.26659

10280.35188

216.09217

155.32238

10223.60954

33706.37231

5.65992

Meas Value

51.43605

0.00850

277.84552

41550.30639

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T21:45:29-05:00

Type Sample

VialNumber 2405

Sample Name 280-124104-A-1-D MS

Data File Name 069SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

83.8

92.2

86.1

92.1

84.8

Lower Limit

80

80

80

80

%Recovery

85.3

88.0

83.7

90.9

88.11824583

9862335

5565382

12367755

4081292

5363797

11.58

3.71

9.29

3.85

9.45

Reference CPS

8668594

349937

9173855

229286

%RSD

9.93

3.10

10.30

1.74

9.831607585

8267579

5129792

10649422

3756921

4546891

3

2

3

2

3

CPS

7390468

308079

7680780

208523

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

56.22902

33.63536

0.29187

0.54171

60.46177

0.51516

0.20107

5.42998

0.01698

0.03930

0.17488

211.39442

0.24312

0.50115

0.05941

0.21706

0.05714

0.74531

8.84521

0.93274

145.36923

0.00114

0.08242

0.43781

65.33416

-0.00170

-0.00300

0.00477

28.11451

16.81768

0.14594

0.27086

30.23088

0.25758

0.10053

2.71499

0.00849

0.01965

0.08744

105.69721

0.12156

0.25058

0.02970

0.10853

0.02857

0.37266

4.42261

0.46637

72.68461

0.00057

0.04121

0.21891

32.66708

-0.00085

-0.00150

0.00238

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.68741

0.25673

19.87152

132.46068

39.82034

9.80241

836.46443

0.19690

8.80253

6.76133

242.76323

4820.68193

12.14519

37.33311

20880.75615

443.68308

330.80486

20920.27355

60750.38453

11.14101

FinalConcentration

93.02236

0.00446

508.59385

84358.78230

0.84370

0.12836

9.93576

66.23034

19.91017

4.90120

418.23221

0.09845

4.40127

3.38067

121.38161

2410.34096

6.07260

18.66656

10440.37807

221.84154

165.40243

10460.13678

30375.19226

5.57051

Meas Value

46.51118

0.00223

254.29693

42179.39115

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T21:52:07-05:00

Type Sample

VialNumber 2406

Sample Name 280-124104-A-1-E MSD

Data File Name 070SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 9:56 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.1

91.7

98.2

90.9

95.2

Lower Limit

80

80

80

80

%Recovery

95.6

88.0

95.3

93.3

96.61824583

9862335

5565382

12367755

4081292

5363797

10.48

0.47

10.79

0.28

9.02

Reference CPS

8668594

349937

9173855

229286

%RSD

7.37

2.36

10.57

4.04

7.841763063

9377816

5105234

12151191

3708474

5105926

3

2

3

2

3

CPS

8285351

307820

8740378

213868

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

49.61315

29.56317

0.39900

0.24976

53.82333

0.19012

0.13035

4.78201

0.01982

0.02691

-0.01070

185.97629

0.25211

0.53398

0.05501

0.22761

0.04324

0.30228

7.83835

0.74728

127.22025

0.00233

0.07579

0.25673

59.41702

-0.00472

0.00084

0.00040

24.80657

14.78159

0.19950

0.12488

26.91167

0.09506

0.06517

2.39100

0.00991

0.01345

-0.00535

92.98815

0.12605

0.26699

0.02750

0.11381

0.02162

0.15114

3.91917

0.37364

63.61013

0.00116

0.03790

0.12836

29.70851

-0.00236

0.00042

0.00020

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

104.90170

0.64559

34.72441

500.85015

195.50761

97.20918

934.77641

0.17919

200.40730

206.58427

282.79455

5759.82039

53.03867

132.45694

21930.90654

1329.35364

2089.89198

22638.58570

63036.37195

111.53708

FinalConcentration

191.17378

10.31800

2459.27253

84804.67172

52.45085

0.32279

17.36221

250.42507

97.75380

48.60459

467.38821

0.08960

100.20365

103.29213

141.39728

2879.91019

26.51934

66.22847

10965.45327

664.67682

1044.94599

11319.29285

31518.18597

55.76854

Meas Value

95.58689

5.15900

1229.63626

42402.33586

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T21:58:47-05:00

Type Sample

VialNumber 2407

Sample Name 280-124104-A-1-A PDS

Data File Name 071SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 10:03 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.6

91.2

95.6

90.4

92.4

Lower Limit

80

80

80

80

%Recovery

93.1

86.4

93.0

87.7

95.21824583

9862335

5565382

12367755

4081292

5363797

0.87

1.65

0.89

2.44

1.32

Reference CPS

8668594

349937

9173855

229286

%RSD

0.56

0.11

0.54

0.86

0.551736738

9029604

5073829

11827307

3687747

4958556

3

2

3

2

3

CPS

8067095

302193

8535027

201012

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

40.56439

74.87872

0.19126

46.86003

64.29338

0.44953

0.81765

112.81519

0.02183

0.03839

-0.06968

226.27143

0.18850

0.40705

0.05415

0.17638

217.42398

40.65474

12.72079

45.27495

126.94969

0.05984

0.07612

0.64559

155.66355

0.01156

0.00434

0.00578

20.28220

37.43936

0.09563

23.43001

32.14669

0.22476

0.40882

56.40759

0.01091

0.01920

-0.03484

113.13571

0.09425

0.20353

0.02708

0.08819

108.71199

20.32737

6.36040

22.63747

63.47484

0.02992

0.03806

0.32279

77.83178

0.00578

0.00217

0.00289

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.17734

0.00114

0.04423

0.04745

0.01201

0.03866

-0.52382

1.03512

-0.00015

0.20088

35.66071

0.20590

0.06085

0.21923

0.41893

1.85867

FinalConcentration

0.01292

-0.01693

74.19131

52.12252

5.52948

6.83318

6.52990

8.58148

0.08867

0.00057

0.02212

0.02372

0.00601

0.01933

-0.26191

0.51756

-0.00007

0.10044

17.83036

0.10295

0.03042

0.10962

0.20947

0.92933

Meas Value

0.00646

-0.00847

37.09566

26.06126

2.76474

3.41659

3.26495

4.29074

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431191

Operator CB 7700

Acq Date Time 2019-06-14T22:05:27-05:00

Type Sample

VialNumber 2408

Sample Name MB 160-431191/1-A

Data File Name 072SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 10:10 PM on:6/14/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

97.4

Lower Limit

80

80

80

80

80

80

80

80

95.4

96.5

95.4

94.2

98.0

96.2

1824583

9862335

5565382

12367755

4081292

5363797

0.66

0.34

1.47

0.82

0.54

Reference CPS

8668594

349937

9173855

229286

5242382

12125295

3924208

5226224

%RSD

0.28

3.10

0.96

3.76

0.96

3

2

3

CPS

8160888

316200

8515878

218697

1760667

9407324

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

94.1

90.4

92.8

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00864

0.03211

-0.14678

0.68590

0.10646

0.09001

0.09187

0.00292

0.00082

0.00579

0.05637

2.96255

0.00104

0.05524

0.01414

0.06965

0.00202

-0.00540

0.00042

0.00046

-0.00991

0.90979

-0.00230

0.00197

0.23067

0.04745

-3.02438

0.00021

0.00432

0.01605

-0.07339

0.34295

0.05323

0.04500

0.04593

0.00146

0.00041

0.00290

0.02818

1.48127

0.00052

0.02762

0.00707

0.03482

0.00101

-0.00270

0.00021

0.00023

-0.00496

0.45490

-0.00115

0.00099

0.11534

0.02372

-1.51219

0.00010

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

905.50282

48.98069

892.45185

868.27589

892.24224

417.69082

1038.00376

98.68436

872.53639

903.66932

882.89181

9121.67561

880.87711

901.70009

9201.59997

9229.44362

874.30149

9029.17849

10718.76488

988.98600

FinalConcentration

101.16943

100.58822

232.09319

9207.76654

452.75141

24.49034

446.22593

434.13794

446.12112

208.84541

519.00188

49.34218

436.26820

451.83466

441.44591

4560.83780

440.43856

450.85004

4600.79998

4614.72181

437.15075

4514.58924

5359.38244

494.49300

Meas Value

50.58471

50.29411

116.04660

4603.88327

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T22:12:09-05:00

Type Sample

VialNumber 2409

Sample Name LCS 160-431191/2-A

Data File Name 073SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 10:16 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

86.9

90.8

91.6

91.5

90.4

Lower Limit

80

80

80

80

%Recovery

85.4

80.4

84.8

84.8

89.31824583

9862335

5565382

12367755

4081292

5363797

16.91

2.99

18.35

1.93

16.20

Reference CPS

8668594

349937

9173855

229286

%RSD

14.56

3.09

17.35

2.67

14.451628506

8570979

5055274

11327154

3733531

4846450

3

2

3

2

3

CPS

7403108

281432

7781371

194343

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

196.25250

1048.73018

913.32686

1051.79578

1053.02687

98.56748

90.15008

925.83566

116.57010

9.41096

31.79833

1034.14705

101.24799

99.84110

99.75755

92.73594

1023.12132

200.08203

980.98585

1020.77475

486.41588

80.00492

92.26618

48.98069

494.76906

95.68785

104.27144

7.32108

98.12625

524.36509

456.66343

525.89789

526.51344

49.28374

45.07504

462.91783

58.28505

4.70548

15.89917

517.07353

50.62400

49.92055

49.87878

46.36797

511.56066

100.04101

490.49293

510.38738

243.20794

40.00246

46.13309

24.49034

247.38453

47.84393

52.13572

3.66054

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 10:16 PM on:6/14/2019Page 313 of 1765



Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.10095

0.68693

1.58684

14.78630

0.67177

0.81493

60.68632

0.02029

1.12205

1.30937

2.06981

38.70222

0.94154

1.59696

756.92917

50.15708

3822.72562

14647.82564

39669.51682

12.67823

FinalConcentration

2.55827

-0.03238

83.55216

568159.45080

0.22019

0.13739

0.31737

2.95726

0.13435

0.16299

12.13726

0.00406

0.22441

0.26187

0.41396

7.74044

0.18831

0.31939

151.38583

10.03142

764.54512

2929.56513

7933.90336

2.53565

Meas Value

0.51165

-0.00648

16.71043

113631.89016

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T22:18:44-05:00

Type Sample

VialNumber 2410

Sample Name 580-86613-E-1-A

Data File Name 074SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 10:23 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

88.9

88.7

92.6

86.6

89.7

Lower Limit

80

80

80

80

%Recovery

92.3

84.9

90.0

89.4

92.41824583

9862335

5565382

12367755

4081292

5363797

9.17

3.37

9.76

1.39

8.62

Reference CPS

8668594

349937

9173855

229286

%RSD

7.03

3.37

9.95

3.98

6.411685318

8764298

4934406

11454546

3535369

4811827

3

2

3

2

3

CPS

8000546

297222

8260368

205049

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.10416

0.65088

0.89617

1.89588

0.06257

0.34354

0.75221

335.08346

0.01903

0.02323

-0.17333

3.30129

0.01560

404.83082

0.00798

0.01909

0.00870

2.90321

0.00492

1.61030

0.76124

0.00728

0.08934

0.68693

137.67831

0.01849

-0.00176

-0.02426

0.62083

0.13018

0.17923

0.37918

0.01251

0.06871

0.15044

67.01669

0.00381

0.00465

-0.03467

0.66026

0.00312

80.96616

0.00160

0.00382

0.00174

0.58064

0.00098

0.32206

0.15225

0.00146

0.01787

0.13739

27.53566

0.00370

-0.00035

-0.00485

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.53854

1.58127

-7.90497

22.55667

-0.58109

4.86830

59.36988

0.00876

0.24758

1.30139

1.90871

36.15292

1.10457

1.77883

771.10926

78.89333

3880.56231

14873.09572

36787.45023

12.74865

FinalConcentration

1.51600

-0.19916

292.39933

568200.54101

0.06154

0.06325

-0.31620

0.90227

-0.02324

0.19473

2.37480

0.00035

0.00990

0.05206

0.07635

1.44612

0.04418

0.07115

30.84437

3.15573

155.22249

594.92383

1471.49801

0.50995

Meas Value

0.06064

-0.00797

11.69597

22728.02164

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 25

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T22:25:23-05:00

Type Sample

VialNumber 2411

Sample Name 580-86613-E-1-A SD

Data File Name 075SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 10:30 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.9

90.0

103.2

90.1

100.8

Lower Limit

80

80

80

80

%Recovery

101.7

87.1

100.0

90.4

99.51824583

9862335

5565382

12367755

4081292

5363797

13.43

4.63

12.85

5.55

11.41

Reference CPS

8668594

349937

9173855

229286

%RSD

10.18

5.83

13.56

6.30

9.431815785

9953498

5010912

12761475

3677085

5405709

3

2

3

2

3

CPS

8813787

304825

9178190

207222

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.19035

1.43160

2.15396

0.71551

0.07405

0.23854

1.38173

370.33930

0.01778

-0.00470

-2.65476

3.43184

0.00173

478.92934

-0.00186

0.02415

-0.01094

2.37446

0.03095

1.75957

1.20371

0.05472

0.13038

1.58127

94.78155

-0.01418

-0.01419

-0.12346

0.08761

0.05726

0.08616

0.02862

0.00296

0.00954

0.05527

14.81357

0.00071

-0.00019

-0.10619

0.13727

0.00007

19.15717

-0.00007

0.00097

-0.00044

0.09498

0.00124

0.07038

0.04815

0.00219

0.00522

0.06325

3.79126

-0.00057

-0.00057

-0.00494

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

997.23375

48.29282

887.92195

927.07454

925.11784

439.44872

1042.36604

99.32019

914.15195

940.77091

941.74858

9170.37082

893.95401

897.55653

10353.64564

9207.20334

4626.87111

22441.44010

48629.36212

987.37841

FinalConcentration

97.39717

95.71629

261.50576

579329.68141

199.44675

9.65856

177.58439

185.41491

185.02357

87.88974

208.47321

19.86404

182.83039

188.15418

188.34972

1834.07416

178.79080

179.51131

2070.72913

1841.44067

925.37422

4488.28802

9725.87242

197.47568

Meas Value

19.47943

19.14326

52.30115

115865.93628

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T22:32:06-05:00

Type Sample

VialNumber 2412

Sample Name 580-86613-E-1-B MS

Data File Name 076SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 10:36 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.3

92.0

94.0

89.6

89.9

Lower Limit

80

80

80

80

%Recovery

95.3

85.8

93.0

86.6

93.01824583

9862335

5565382

12367755

4081292

5363797

3.09

1.10

3.17

0.22

2.32

Reference CPS

8668594

349937

9173855

229286

%RSD

1.65

1.53

2.54

1.00

0.991696707

8904218

5120212

11620094

3657732

4820561

3

2

3

2

3

CPS

8259468

300358

8536209

198475

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

199.07418

992.73242

909.92710

1015.60712

1007.14602

98.32180

59.97366

1198.02368

106.43079

9.13396

27.42465

1019.31534

100.16117

317.18086

97.98192

92.23404

986.90252

190.15976

963.09238

1005.61879

472.85436

83.23446

91.68807

48.29282

625.39199

93.38873

99.91295

8.09162

39.81484

198.54648

181.98542

203.12142

201.42920

19.66436

11.99473

239.60474

21.28616

1.82679

5.48493

203.86307

20.03223

63.43617

19.59638

18.44681

197.38050

38.03195

192.61848

201.12376

94.57087

16.64689

18.33761

9.65856

125.07840

18.67775

19.98259

1.61832

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

989.08034

49.84502

899.13465

938.82046

942.51170

440.70073

1067.49246

103.24049

940.04358

974.70239

960.89618

9421.67183

912.34855

922.06384

10681.97698

9480.12748

4730.46815

22965.31460

50190.22127

1018.66373

FinalConcentration

99.40335

97.45378

249.67683

598097.16634

197.81607

9.96900

179.82693

187.76409

188.50234

88.14015

213.49849

20.64810

188.00872

194.94048

192.17924

1884.33437

182.46971

184.41277

2136.39540

1896.02550

946.09363

4593.06292

10038.04425

203.73275

Meas Value

19.88067

19.49076

49.93537

119619.43327

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T22:38:41-05:00

Type Sample

VialNumber 2501

Sample Name 580-86613-E-1-C MSD

Data File Name 077SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 10:43 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.2

91.8

94.3

90.3

90.1

Lower Limit

80

80

80

80

%Recovery

94.7

85.3

90.8

86.2

93.61824583

9862335

5565382

12367755

4081292

5363797

1.24

0.94

1.96

1.21

1.62

Reference CPS

8668594

349937

9173855

229286

%RSD

0.78

0.73

0.73

1.04

0.991708446

8794123

5107241

11667285

3685671

4834640

3

2

3

2

3

CPS

8210653

298523

8327591

197755

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

202.52389

1009.17150

926.44700

1026.95314

1028.89894

99.24907

58.80364

1231.11617

108.88287

9.50205

26.30172

1035.09201

102.42640

269.65861

100.44745

95.32884

983.08645

197.25447

983.31269

1031.89343

484.18319

81.56211

94.52107

49.84502

631.16052

94.31019

102.87004

7.96695

40.50478

201.83430

185.28940

205.39063

205.77979

19.84981

11.76073

246.22323

21.77657

1.90041

5.26034

207.01840

20.48528

53.93172

20.08949

19.06577

196.61729

39.45089

196.66254

206.37869

96.83664

16.31242

18.90421

9.96900

126.23210

18.86204

20.57401

1.59339

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.08333

0.49080

-1.29706

15.70784

0.25339

0.31177

93.18335

0.01299

0.86520

0.52408

2.74335

33.49559

0.85496

0.99395

2467.19182

13.48619

2826.67653

12517.27799

48599.54189

3.68981

FinalConcentration

2.76549

-0.02440

42.03593

494945.85219

0.21667

0.09816

-0.25941

3.14157

0.05068

0.06235

18.63667

0.00260

0.17304

0.10482

0.54867

6.69912

0.17099

0.19879

493.43836

2.69724

565.33531

2503.45560

9719.90838

0.73796

Meas Value

0.55310

-0.00488

8.40719

98989.17044

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T22:45:17-05:00

Type Sample

VialNumber 2502

Sample Name 580-86616-E-1-A

Data File Name 078SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 10:50 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

88.0

90.4

91.1

88.8

87.2

Lower Limit

80

80

80

80

%Recovery

90.6

88.5

90.1

92.4

90.71824583

9862335

5565382

12367755

4081292

5363797

4.86

2.68

4.48

2.53

5.99

Reference CPS

8668594

349937

9173855

229286

%RSD

7.01

4.62

3.69

5.22

6.251654586

8677236

5032646

11269694

3625211

4675725

3

2

3

2

3

CPS

7855582

309641

8261305

211828

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.56043

0.30943

0.39170

1.93143

0.04350

0.19264

0.27615

334.89156

0.01228

0.02711

-0.45823

6.91101

0.00035

0.22833

0.00118

0.01675

0.00044

3.00348

0.06223

0.54398

0.51947

0.21746

0.08848

0.49080

95.54022

0.00376

-0.00345

-0.02569

0.31209

0.06189

0.07834

0.38629

0.00870

0.03853

0.05523
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120
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120
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80
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80
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80

80

80
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80
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%QC Low
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80
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87.4

75.1

47.3

95.8

92.1

95.7

118.7

99.9

88.5

95.9

94.9

94.1

97.9

94.7

100.0

89.3

71.4

96.6

106.7

104.1

%Recovery

98.5

97.7

98.0

161.2

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

4.84356

21.85542

3.75545

0.47291

19.16546

9.21047

4.78423

5.93363

4.99597

8.85204

9.59217

1.89851

47.06507

1.95831

4.73443

50.00336

44.63634

71.41904

96.56808

106.72527

5.20709
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2
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2

2

2

2

2
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72

45

45
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6
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Sr
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Cr

Mn

Fe
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T22:52:00-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 079LCCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)
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Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit
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80
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95.4

97.8

94.7
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Lower Limit
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94.3
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92.61824583

9862335

5565382
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4081292
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2

3
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3
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8171039
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3

2

3

2
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m/z

6
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Sc (IS)
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QC ISTD Table
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb
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Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110
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110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90
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%QC Low
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90

90

90

103.7

101.7

99.9

98.9

97.4

96.8

95.2

103.1

103.2

94.2

99.3

97.8

97.3

101.1

97.0

99.8

96.0

94.1

98.9

100.2

100.5

%Recovery

97.2

94.6

97.9

95.6

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500
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100

ExpectedValue

100

100

200
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

103.69456

50.86846

49.95792

98.87274

97.36012

96.77624

47.58001

103.13671

103.19571

94.19971

99.28453

97.80148

2432.70371

101.08526

97.02198

2495.17548

2401.16115

2353.56352

2473.46195

2505.33485

100.49378

Meas Value

97.17601

94.64237

195.86295

2389.61986

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2
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3

3
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3

3

3
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72
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45
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45
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ISTD

6

6

6

45
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55
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59
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m/z

7

9
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Nb
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Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T22:58:41-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 080_CCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)
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Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)
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12080
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80
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93.61824583
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5363797

0.03
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0.92
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9173855
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Sc (IS)

Ge (IS)
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424
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0.49
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0.8
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0.7

20
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ug/l
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02190

0.25964

-0.47992

0.01616

-0.01614

-0.01792

0.00478

-0.00075

-0.03004

-0.00693

0.03192

-0.39064

0.00664

-0.01133

-0.16846

0.13172

-5.53502

0.17270

-13.25047

0.01796

Meas Value

-0.16265

-0.00301

13.33868

21.03529

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T23:05:20-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 081_CCB.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.4

94.6

95.2

97.9

96.9

Lower Limit

80

80

80

80

%Recovery

94.3

91.4

89.8

93.6

91.51824583

9862335

5565382

12367755

4081292

5363797

2.23

11.87

2.81

10.31

2.77

Reference CPS

8668594

349937

9173855

229286

%RSD

1.49

12.62

3.36

10.58

1.911670319

9312473

5262798

11776407

3997318

5195781

3

2

3

2

3

CPS

8174778

319829

8234198

214692

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l

0.29535

0.01676

0.08240

0.07591

0.00285

0.04283
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2.39214

0.00182

0.00061

0.87309

0.00246

0.00053

-0.00421

0.00093

0.00218

-0.00139

0.42496

-0.00240

0.08510

0.10033

0.01770

0.01740

0.25964

-1.37681

0.00125

0.00197

-0.00188

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115
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165

72

72

72

72
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208

209
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Tl
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W
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.06306

0.24700

-0.49056

0.71714

-0.02350

0.39788

0.10107

-0.00045

0.03494

0.48550

0.41073

6.81818

0.03031

0.44193

5.50179

5.92332

7.60624

119.98488

6.05078

0.18336

FinalConcentration

0.12216

-0.00529

17.22758

6931.32449

0.03153

0.12350

-0.24528

0.35857

-0.01175

0.19894

0.05053

-0.00023

0.01747

0.24275

0.20536

3.40909

0.01515

0.22097

2.75090

2.96166

3.80312

59.99244

3.02539

0.09168

Meas Value

0.06108

-0.00264

8.61379

3465.66225

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T23:12:03-05:00

Type Sample

VialNumber 2503

Sample Name 580-86615-F-1-A

Data File Name 082SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 11:17 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.3

95.3

92.2

95.0

91.2

Lower Limit

80

80

80

80

%Recovery

90.3

89.4

87.3

96.4

93.21824583

9862335

5565382

12367755

4081292

5363797

3.70

6.66

4.52

6.66

3.53

Reference CPS

8668594

349937

9173855

229286

%RSD

4.67

5.12

4.81

3.52

3.771700576

8908154

5305182

11406878

3875874

4891958

3

2

3

2

3

CPS

7823491

312801

8004469

221029

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.15330

0.23042

0.09798

0.16556

0.00348

0.10300

0.11714

3.01990

0.00195

0.01990

0.08945

0.16181

0.00092

0.00119

0.00055

0.00415

-0.00118

0.55365

0.00274

0.07125

0.26550

0.02994

0.01407

0.24700

-3.64054

-0.00180

0.00042

-0.00256

0.07665

0.11521

0.04899

0.08278

0.00174

0.05150

0.05857

1.50995

0.00097

0.00995

0.04473

0.08091

0.00046

0.00059

0.00028

0.00207

-0.00059

0.27682

0.00137

0.03562

0.13275

0.01497

0.00704

0.12350

-1.82027

-0.00090

0.00021

-0.00128

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140
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146

147
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125
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93
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Tl

Pb
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Th
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Hf
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W
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Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.96749

0.55400

3.33263

8.21265

0.10826

1.32165

68.77857

0.00222

1.40394

1.65978

4.98323

23.30567

0.71295

0.97583

786.88500

56.41918

890.89261

11106.48286

46517.95023

14.71723

FinalConcentration

1.61042

-0.02882

54.30653

351230.24012

0.19350

0.11080

0.66653

1.64253

0.02165

0.26433

13.75571

0.00044

0.28079

0.33196

0.99665

4.66113

0.14259

0.19517

157.37700

11.28384

178.17852

2221.29657

9303.59005

2.94345

Meas Value

0.32208

-0.00576

10.86131

70246.04802

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T23:18:45-05:00

Type Sample

VialNumber 2504

Sample Name 580-86617-E-1-A

Data File Name 083SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 11:23 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.1

87.4

92.5

85.8

89.4

Lower Limit

80

80

80

80

%Recovery

91.6

83.6

89.3

87.5

92.61824583

9862335

5565382

12367755

4081292

5363797

0.83

6.06

1.89

5.62

0.38

Reference CPS

8668594

349937

9173855

229286

%RSD

0.85

4.59

0.97

3.08

0.621689542

8881686

4861866

11437495

3503692

4794328

3

2

3

2

3

CPS

7943527

292651

8191782

200688

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.05666

0.18799

0.15977

0.32369

0.01284

1.02827

0.37915

301.05894

0.00908

0.06054

-0.28750

3.84776

0.02022

678.74583

0.00716

0.02590

-0.00036

0.49637

-0.00084

0.38966

0.55526

-0.06312

0.06835

0.55400

71.57839

0.01008

-0.00270

-0.01073

0.01133

0.03760

0.03195

0.06474

0.00257

0.20565

0.07583

60.21179

0.00182

0.01211

-0.05750

0.76955

0.00404

135.74917

0.00143

0.00518

-0.00007

0.09927

-0.00017

0.07793

0.11105

-0.01262

0.01367

0.11080

14.31568

0.00202

-0.00054

-0.00215

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.16119

-0.00203

0.01718

0.11965

0.02365

0.04775

-0.46110

0.35447

-0.15032

-0.07173

1.06317

0.22947

0.16900

0.25650

0.00337

1.46974

FinalConcentration

0.04165

-0.01489

12.86821

52.36729

4.22945

32.53200

3.18773

3.99372

0.08059

-0.00102

0.00859

0.05983

0.01183

0.02388

-0.23055

0.17723

-0.07516

-0.03587

0.53159

0.11474

0.08450

0.12825

0.00168

0.73487

Meas Value

0.02082

-0.00744

6.43410

26.18364

2.11472

16.26600

1.59386

1.99686

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 430564

Operator CB 7700

Acq Date Time 2019-06-14T23:25:24-05:00

Type Sample

VialNumber 2505

Sample Name MB 160-430564/1-A

Data File Name 084SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 11:30 PM on:6/14/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

95.1

Lower Limit

80

80

80

80

80

80

80

80

95.9

94.5

93.1

92.3

95.0

93.5

1824583

9862335

5565382

12367755

4081292

5363797

0.96

0.78

2.26

0.84

1.55

Reference CPS

8668594

349937

9173855

229286

5135232

11749537

3817359

5103069

%RSD

0.42

1.74

0.38

4.24

1.43

3

2

3

CPS

8055884

311170

8342985

219875

1723738

9186488

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

92.9

88.9

90.9

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00232

0.02508

-0.13553

0.08551

0.24347

0.05553

0.02459

0.00239

-0.00177

0.02460

0.07453

2.92073

0.00075

0.02947

0.00477

0.13097

0.00166

-0.00700

-0.00052

0.00001

0.00003

0.16793

-0.00028

-0.10259

0.09568

0.11965

-3.73089

-0.00456

0.00116

0.01254

-0.06777

0.04275

0.12174

0.02776

0.01230

0.00119

-0.00089

0.01230

0.03727

1.46037

0.00038

0.01474

0.00238

0.06549

0.00083

-0.00350

-0.00026

0.00000

0.00001

0.08396

-0.00014

-0.05130

0.04784

0.05983

-1.86544

-0.00228

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

924.97431

1.09895

899.78085

914.60400

928.07620

422.67555

1009.59248

0.00258

894.37299

935.85952

895.03217

9488.23408

888.23599

921.65928

9381.81471

9685.93234

923.92194

9214.23887

10524.68645

975.35934

FinalConcentration

99.02958

98.62178

204.03647

9488.62718

462.48715

0.54948

449.89042

457.30200

464.03810

211.33777

504.79624

0.00129

447.18649

467.92976

447.51609

4744.11704

444.11799

460.82964

4690.90735

4842.96617

461.96097

4607.11944

5262.34323

487.67967

Meas Value

49.51479

49.31089

102.01823

4744.31359

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T23:32:06-05:00

Type Sample

VialNumber 2506

Sample Name LCS 160-430564/2-A

Data File Name 085SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 11:36 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.7

90.7

96.3

91.3

94.9

Lower Limit

80

80

80

80

%Recovery

91.6

82.9

89.8

87.6

95.41824583

9862335

5565382

12367755

4081292

5363797

1.38

1.77

1.86

1.49

2.39

Reference CPS

8668594

349937

9173855

229286

%RSD

1.22

1.00

1.12

0.84

1.361741200

9041026

5047295

11906250

3725959

5090030

3

2

3

2

3

CPS

7939566

289986

8241518

200862

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

191.19837

1025.54012

950.50978

1042.36317

1047.69086

0.68325

1.89171

975.16887

0.01755

0.02979

-0.11057

1008.69564

0.02166

0.01520

0.00639

0.02188

1002.22557

197.31050

955.91035

1004.87001

481.72316

0.05815

0.01194

1.09895

478.94919

0.00212

0.06752

0.00937

95.59918

512.77006

475.25489

521.18159

523.84543

0.34162

0.94585

487.58443

0.00877

0.01489

-0.05529

504.34782

0.01083

0.00760

0.00319

0.01094

501.11278

98.65525

477.95517

502.43500

240.86158

0.02908

0.00597

0.54948

239.47459

0.00106

0.03376

0.00468

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.32111

0.07673

-0.25528

2.16145

1.29688

4.36578

305.92120

0.01027

23.60371

25.98040

0.51495

96.73441

0.66104

0.40613

21608.40924

77.72873

14.65114

5788.83293

72111.92580

2.06309

FinalConcentration

5.44469

-0.01022

28.67423

36834.99397

0.16055

0.03836

-0.12764

1.08073

0.64844

2.18289

152.96060

0.00513

11.80185

12.99020

0.25748

48.36720

0.33052

0.20306

10804.20462

38.86437

7.32557

2894.41647

36055.96290

1.03154

Meas Value

2.72234

-0.00511

14.33711

18417.49699

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T23:38:39-05:00

Type Sample

VialNumber 2507

Sample Name 160-34272-A-10-A

Data File Name 086SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 11:43 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.6

92.6

96.2

92.1

92.0

Lower Limit

80

80

80

80

%Recovery

92.4

86.8

90.5

90.5

94.01824583

9862335

5565382

12367755

4081292

5363797

1.13

3.15

0.95

3.73

0.60

Reference CPS

8668594

349937

9173855

229286

%RSD

0.51

4.51

0.42

5.73

0.731714428

9033540

5153834

11893529

3759672

4934932

3

2

3

2

3

CPS

8012748

303767

8303417

207617

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.26275

0.84753

0.37621

0.69642

2.45014

0.01124

0.05964

10.16205

0.04140

0.02481

-0.07571

85.64380

0.01704

0.03178

0.00389

0.01895

0.00913

1.06964

0.01210

0.38142

0.18466

0.00199

0.00806

0.07673

2.54313

0.25681

0.10759

0.18211

0.63137

0.42376

0.18810

0.34821

1.22507

0.00562

0.02982

5.08103

0.02070

0.01241

-0.03786

42.82190

0.00852

0.01589

0.00195

0.00948

0.00457

0.53482

0.00605

0.19071

0.09233

0.00100

0.00403

0.03836

1.27157

0.12840

0.05380

0.09106

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.55690

0.08948

-3.84545

90.06269

0.64068

4.55233

320.70282

0.00899

24.21785

27.02800

0.27867

101.86697

0.73477

0.34140

25449.51510

42.32667

-27.10095

5988.62050

74112.82308

2.28882

FinalConcentration

6.01335

-0.05996

62.56041

39138.89818

0.05569

0.00895

-0.38455

9.00627

0.06407

0.45523

32.07028

0.00090

2.42178

2.70280

0.02787

10.18670

0.07348

0.03414

2544.95151

4.23267

-2.71010

598.86205

7411.28231

0.22888

Meas Value

0.60133

-0.00600

6.25604

3913.88982

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T23:45:20-05:00

Type Sample

VialNumber 2508

Sample Name 160-34272-A-10-A SD

Data File Name 087SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 11:50 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.3

92.4

95.4

92.0

93.1

Lower Limit

80

80

80

80

%Recovery

92.0

86.1

90.7

89.4

92.51824583

9862335

5565382

12367755

4081292

5363797

1.86

0.26

0.76

0.46

2.03

Reference CPS

8668594

349937

9173855

229286

%RSD

0.31

0.74

0.19

2.23

1.101686889

9198366

5142636

11799981

3756539

4993925

3

2

3

2

3

CPS

7971641

301369

8323920

205036

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.41476

1.20386

0.91978

0.35165

2.47489

0.00840

0.04754

17.38849

0.04204

0.04525

-1.11051

88.57147

0.02101

-0.00663

0.00703

0.01786

0.01990

0.81919

0.01879

0.88302

0.24536

0.01128

0.04295

0.08948

-13.14452

0.31385

0.11801

0.12207

0.04148

0.12039

0.09198

0.03516

0.24749

0.00084

0.00475

1.73885

0.00420

0.00452

-0.11105

8.85715

0.00210

-0.00066

0.00070

0.00179

0.00199

0.08192

0.00188

0.08830

0.02454

0.00113

0.00429

0.00895

-1.31445

0.03139

0.01180

0.01221

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

892.59512

0.42078

889.77623

885.84796

918.48454

432.65491

1332.98021

0.02099

889.63345

922.89582

848.75957

9221.46774

846.07390

918.02823

30633.56470

9621.75128

922.23731

14129.76760

82039.82527

966.90265

FinalConcentration

104.26395

101.73055

219.17768

45973.09604

446.29756

0.21039

444.88811

442.92398

459.24227

216.32745

666.49011

0.01050

444.81672

461.44791

424.37979

4610.73387

423.03695

459.01411

15316.78235

4810.87564

461.11865

7064.88380

41019.91264

483.45133

Meas Value

52.13197

50.86528

109.58884

22986.54802

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T23:52:01-05:00

Type Sample

VialNumber 2509

Sample Name 160-34272-A-10-B MS

Data File Name 088SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 11:56 PM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

88.7

91.4

94.5

90.2

90.3

Lower Limit

80

80

80

80

%Recovery

89.8

83.8

89.5

89.4

92.31824583

9862335

5565382

12367755

4081292

5363797

0.67

2.11

0.92

2.02

0.92

Reference CPS

8668594

349937

9173855

229286

%RSD

0.42

2.13

0.77

2.42

1.381683195

8750271

5086136

11683386

3679351

4843364

3

2

3

2

3

CPS

7783021

293230

8211858

204900

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

192.33877

1033.11541

928.76330

1069.51908

1057.85491

0.15686

0.80885

945.06861

0.06021

0.02613

-0.12540

1063.71211

0.04132

0.08533

0.01608

0.04288

987.51005

193.94220

958.46600

1017.32802

484.87606

0.16945

0.01472

0.42078

487.93707

0.26325

0.15689

0.17611

96.16938

516.55771

464.38165

534.75954

528.92745

0.07843

0.40443

472.53431

0.03010

0.01306

-0.06270

531.85605

0.02066

0.04267

0.00804

0.02144

493.75502

96.97110

479.23300

508.66401

242.43803

0.08472

0.00736

0.21039

243.96853

0.13162

0.07844

0.08805

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147
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125

133
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105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce

Pr

Nd
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Cd

Sn
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Te
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Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

926.68533

0.34194

877.50038

915.26663

958.51067

446.40051

1331.16314

0.01532

888.94559

926.76451

884.39520

9500.78307

882.88552

929.20943

30670.03587

9581.71345

936.48054

14394.44136

81334.62511

956.30098

FinalConcentration

102.30914

99.63022

223.07364

46223.73261

463.34267

0.17097

438.75019

457.63332

479.25534

223.20026

665.58157

0.00766

444.47279

463.38226

442.19760

4750.39154

441.44276

464.60472

15335.01793

4790.85673

468.24027

7197.22068

40667.31255

478.15049

Meas Value

51.15457

49.81511

111.53682

23111.86630

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T23:58:36-05:00

Type Sample

VialNumber 2510

Sample Name 160-34272-A-10-C MSD

Data File Name 089SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 12:08 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.4

90.6

95.9

89.4

92.2

Lower Limit

80

80

80

80

%Recovery

91.8

83.8

90.4

86.8

92.31824583

9862335

5565382

12367755

4081292

5363797

0.55

1.94

0.71

3.17

0.32

Reference CPS

8668594

349937

9173855

229286

%RSD

0.39

2.62

1.20

4.08

0.471683713

8818510

5039810

11855102

3648627

4947596

3

2

3

2

3

CPS

7957366

293366

8292200

199017

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

192.09550

1018.45562

944.56703

1041.93632

1057.57595

0.10491

0.64598

961.76408

0.06008

0.02351

-0.08040

1054.40665

0.04304

0.06849

0.01120

0.03840

982.17080

193.00532

956.30815

1014.47216

481.50252

0.17204

0.01510

0.34194

496.79366

0.31352

0.16579

0.17605

96.04775

509.22781

472.28352

520.96816

528.78797

0.05245

0.32299

480.88204

0.03004

0.01175

-0.04020

527.20332

0.02152

0.03424

0.00560

0.01920

491.08540

96.50266

478.15408

507.23608

240.75126

0.08602

0.00755

0.17097

248.39683

0.15676

0.08289

0.08803

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

107.11492

0.18928

19.93468

389.76738

199.21015

96.15138

405.11620

0.02267

218.93157

234.61436

41.04251

1100.96509

42.28524

98.73574

22803.50429

1022.45372

1986.37580

7409.93079

72503.58628

104.57638

FinalConcentration

104.86678

10.42057

1988.67041

38299.88319

53.55746

0.09464

9.96734

194.88369

99.60507

48.07569

202.55810

0.01133

109.46579

117.30718

20.52125

550.48254

21.14262

49.36787

11401.75215

511.22686

993.18790

3704.96540

36251.79314

52.28819

Meas Value

52.43339

5.21028

994.33520

19149.94160

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-15T00:05:16-05:00

Type Sample

VialNumber 2511

Sample Name 160-34272-A-10-A PDS

Data File Name 090SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 12:16 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.7

91.2

95.1

89.2

92.1

Lower Limit

80

80

80

80

%Recovery

90.7

83.9

91.1

85.9

93.11824583

9862335

5565382

12367755

4081292

5363797

0.67

7.26

0.61

6.76

0.98

Reference CPS

8668594

349937

9173855

229286

%RSD

0.66

7.57

0.91

7.53

0.481697791

9048353

5073368

11766963

3640737

4942491

3

2

3

2

3

CPS

7861671

293706

8361958

196917

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

45.29185

70.54821

0.95138

49.18871

26.60781

0.04276

0.38949

123.98548

0.04172

0.02684

-0.17981

123.94249

0.01816

0.04428

0.00876

0.01996

222.03008

41.18244

10.40435

45.91675

111.29833

-0.02525

0.01177

0.18928

109.88545

0.30727

0.10487

0.17628

22.64593

35.27411

0.47569

24.59435

13.30390

0.02138

0.19475

61.99274

0.02086

0.01342

-0.08991

61.97125

0.00908

0.02214

0.00438

0.00998

111.01504

20.59122

5.20217

22.95837

55.64916

-0.01262

0.00588

0.09464

54.94273

0.15364

0.05244

0.08814

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.15103

0.01514

-0.31905

0.71251

1.26428

4.62205

304.51258

0.00147

25.01315

27.68884

0.33351

74.35044

0.83982

0.68798

22691.90891

19.04210

16.02968

5696.87596

70620.74143

2.33660

FinalConcentration

5.04244

-0.01122

57.46622

36324.35266

0.07552

0.00757

-0.15952

0.35626

0.63214

2.31102

152.25629

0.00074

12.50658

13.84442

0.16676

37.17522

0.41991

0.34399

11345.95445

9.52105

8.01484

2848.43798

35310.37072

1.16830

Meas Value

2.52122

-0.00561

28.73311

18162.17633

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9
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23

Zr

Nb

Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-15T00:12:31-05:00

Type Sample

VialNumber 2512

Sample Name 160-34272-A-11-A

Data File Name 091SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.3

91.0

96.6

89.5

94.0

Lower Limit

80

80

80

80

%Recovery

92.4

86.4

92.7

89.1

93.91824583

9862335

5565382

12367755

4081292

5363797

6.66

0.89

4.58

0.87

4.07

Reference CPS

8668594

349937

9173855

229286

%RSD

3.64

1.59

5.12

3.17

3.241713202

9203335

5063607

11952539

3653571

5040185

3

2

3

2

3

CPS

8009355

302433

8502337

204315

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb
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Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200
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5000
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200

200

200

2000

400

2000

2000

1000

200

2000
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1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.07057
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0.37384

0.16544

2.38476

0.00396

0.02031

7.35673

0.03449

0.03773

-0.19963
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0.00459
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-0.02525
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3.67837
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0.90469
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0.05134
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3
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3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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193
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165

165
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

105.2

95.6

74.5

63.5

104.2

99.6

108.8

119.7

107.7

94.1

102.7

105.0

100.7

109.6

103.7

106.5

98.5

83.7

103.5

105.7

103.0

%Recovery

96.0

97.6

103.7

137.4

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.26197

23.90256

3.72525

0.63484

20.84812

9.95878

5.44039

5.98491

5.38697

9.41239

10.27234

2.10051

50.36523

2.19184

5.18504

53.26630

49.22712

83.73188

103.54339

105.65165

5.14789

Meas Value

4.79910

0.48817

103.65865

68.69210

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-15T00:19:13-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 092LCCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.5

93.3

97.4

96.7

99.3

Lower Limit

80

80

80

80

%Recovery

96.5

86.9

93.7

86.9

93.31824583

9862335

5565382

12367755

4081292

5363797

11.57

1.29

12.62

1.39

11.34

Reference CPS

8668594

349937

9173855

229286

%RSD

6.81

1.03

13.53

2.01

8.181701501

9614999

5190158

12050930

3944670

5326996

3

2

3

2

3

CPS

8362797

303945

8599005

199314

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf
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W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te
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Mo

Ru

Rh

Pd
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120

120

120
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120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

90.9

114.5

113.9

112.4

116.4

100.6

95.8

137.4

110.0

102.3

107.6

114.5

109.5

109.8

109.2

99.2

111.8

64.5

108.0

108.8

110.4

102.1

105.5

74.5

106.3

111.9

107.0

2

3

20

2

1
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5

10

1

5

2

2

10

2

2

10

2

0.5

2

5
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1

5

10
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0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.81860

3.43401

22.77183

2.24770

1.16375

10.06428

9.58305

6.87024

11.00316

1.02299

5.38161

2.29065

2.18908

10.97548

2.18489

1.98366

11.17535

1.28925

0.53989

2.17620

5.52183

10.20677

1.05532

3.72525

10.62728

11.18626

0.53510

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193
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165

165

193

193
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115
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72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 12:24 AM on:6/15/2019Page 332 of 1765



Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

99.5

98.4

99.9

95.2

94.4

94.8

95.6

102.1

100.4

91.0

96.1

94.4

92.8

97.5

93.0

96.7

92.3

89.3

94.8

100.8

100.9

%Recovery

96.2

94.2

100.4

90.9

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

99.48765

49.21027

49.94643

95.22024

94.44914

94.75465

47.81148

102.09962

100.35775

90.95486

96.07884

94.39488

2320.72033

97.47803

92.96896

2418.51446

2308.54404

2231.26533

2369.47186

2519.56956

100.87431

Meas Value

96.19205

94.22146

200.72632

2271.75879

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-15T00:25:54-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 093_CCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.4

97.5

99.1

98.3

98.4

Lower Limit

80

80

80

80

%Recovery

93.8

86.2

92.5

88.2

94.91824583

9862335

5565382

12367755

4081292

5363797

7.61

12.86

8.40

10.70

5.33

Reference CPS

8668594

349937

9173855

229286

%RSD

3.74

11.44

7.92

8.34

4.671730734

9507430

5425388

12255822

4010288

5277522

3

2

3

2

3

CPS

8133710

301524

8481293

202307

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

104.4

104.3

91.5

99.3

99.9

95.5

94.1

97.8

100.6

92.6

98.1

106.4

91.4

92.1

91.3

92.1

106.8

100.7

101.0

101.2

107.1

88.8

92.6

99.9

96.1

96.5

96.3

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.87892

104.32852

91.49569

99.29176

99.94425

95.48862

94.10855

97.78585

100.61242

9.26121

98.09225

106.40727

91.41225

92.09330

91.27886

92.05056

106.84917

20.13784

100.97718

101.15780

53.56102

88.75348

92.63916

49.94643

96.12933

96.50369

9.63120

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111
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121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce

Pr
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Sn
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2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 12:31 AM on:6/15/2019Page 333 of 1765



Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.01941

0.23276

-0.40728

0.01417

0.02869

0.15344

0.00935

-0.00013

-0.01889

0.00455

0.03481

0.19022

0.01229

-0.00700

0.33654

0.45314

-5.73539

0.24491

-13.89897

0.01596

Meas Value

-0.24095

-0.00530

14.47466

13.70729

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-15T00:32:34-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 094_CCB.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.9

93.0

97.0

95.9

98.0

Lower Limit

80

80

80

80

%Recovery

94.2

87.9

91.4

91.4

92.21824583

9862335

5565382

12367755

4081292

5363797

1.08

2.76

0.49

2.12

1.42

Reference CPS

8668594

349937

9173855

229286

%RSD

1.05

0.85

0.76

1.70

1.191682157

9259918

5174714

11998037

3914245

5259078

3

2

3

2

3

CPS

8162101

307534

8387596

209665

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.23060

0.04743

0.12579

0.05865

0.00637

0.03636

0.04156

2.37723

0.00295

0.00064

0.70101

0.01062

0.00089

0.04466

0.00113

0.00176

0.00179

0.36331

-0.00038

0.09797

0.07331

0.07128

0.01503

0.23276

-1.44541

0.00213

0.00166

0.00098

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185
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197

137

139

140

141

146

147
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111
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105

Tl
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Th

U
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W

Re
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

110.9

100.1

69.3

79.1

108.9

104.9

113.2

119.5

111.2

99.3

108.1

106.2

102.2

112.0

107.6

111.8

104.7

87.8

110.0

107.8

103.8

%Recovery

96.7

98.6

99.2

137.8

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.54640

25.03055

3.46682

0.79145

21.78920

10.48892

5.65956

5.97643

5.56165

9.92943

10.80907

2.12356

51.11282

2.23938

5.37848

55.89825

52.32948

87.78844

110.02211

107.82088

5.18790

Meas Value

4.83266

0.49295

99.19422

68.88336

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-15T00:39:19-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 095LCCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.3

87.9

94.3

91.1

96.1

Lower Limit

80

80

80

80

%Recovery

91.7

80.8

89.3

82.4

91.01824583

9862335

5565382

12367755

4081292

5363797

0.68

9.69

1.18

8.40

0.48

Reference CPS

8668594

349937

9173855

229286

%RSD

0.61

9.52

0.62

4.75

1.011660651

9304977

4892718

11661832

3718205

5157040

3

2

3

2

3

CPS

7945097

282704

8194560

188962

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

91.6

114.3

119.9

117.8

121.3

109.5

103.8

136.5

111.3

109.0

110.7

117.0

115.6

115.9

115.5

104.7

113.4

76.2

110.4

107.2

112.0

103.9

111.0

69.3

110.1

117.8

110.9

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.83167

3.43022

23.97503

2.35543

1.21346

10.95477

10.38418

6.82588

11.13081

1.09043

5.53486

2.33919

2.31140

11.59119

2.31055

2.09405

11.34256

1.52413

0.55222

2.14328

5.59754

10.38767

1.10993

3.46682

11.01041

11.77521

0.55462

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101
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105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

102.0

101.6

100.9

97.7

95.9

97.0

96.2

103.4

102.2

94.2

99.2

95.6

96.0

99.5

95.3

99.8

95.2

92.9

99.5

100.5

100.9

%Recovery

96.7

93.4

98.4

94.1

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

102.03337

50.80998

50.43121

97.69872

95.89703

97.03253

48.09477

103.41709

102.17109

94.16122

99.21513

95.64618

2401.15395

99.54947

95.25970

2493.78734

2379.38864

2323.40417

2487.77415

2511.57024

100.92508

Meas Value

96.65609

93.39624

196.87924

2352.25247

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-15T00:46:00-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 096_CCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.4

91.5

96.3

94.1

96.7

Lower Limit

80

80

80

80

%Recovery

91.9

81.7

91.0

85.2

92.41824583

9862335

5565382

12367755

4081292

5363797

1.28

6.13

0.39

5.98

1.30

Reference CPS

8668594

349937

9173855

229286

%RSD

1.17

6.23

0.00

3.18

1.141686509

9409892

5092486

11910030

3839925

5189424

3

2

3

2

3

CPS

7969529

285913

8347066

195316

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

104.2

104.2

94.8

99.8

99.8

99.8

97.9

101.7

100.7

96.1

98.9

107.5

95.8

96.0

94.8

95.9

107.2

100.5

99.9

99.8

106.4

94.0

96.8

100.9

98.8

99.0

99.5

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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Continuing Calibration Blank (CCB) - US EPA Method  6020
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Calibration Blank Report
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Calibration Standard Report
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Calibration Standard Report
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Calibration Standard Report
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Initial Calibration Verification (ICV) - US EPA Method  6020
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Initial Calibration Blank (ICB) - US EPA Method  6020
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5124619

11746841

3858371

5139631

1.09

0.49

1.79

0.51

1.07

Reference CPS

7985798

302355

8248441

203523

%RSD

0.94

1.57

0.38

2.59

1.311671567

9187574

5152024

11788134

3925071

5203313

3

2

3

2

3

CPS

8063219

310012

8295156

213872

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table
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Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce

Pr

Nd

Sm
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Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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ug/l
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ug/l
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ug/l

ug/l

ug/l
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0.00022
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0.02274
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0.33257
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0.00471
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3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205
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209

232

238

178
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182
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140
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

110.1

101.3

107.8

116.2

111.1

106.7

103.3

120.1

115.1

99.6

103.5

101.2

111.2

117.4

112.2

112.1

101.8

101.9

106.1

120.0

104.8

%Recovery

104.9

105.4

101.0

106.0

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.50372

25.32101

5.38974

1.16157

22.22713

10.67361

5.16553

6.00750

5.75631

9.95707

10.35374

2.02330

55.59643

2.34816

5.61053

56.02875

50.87836

101.94109

106.09016

120.03886

5.23993

Meas Value

5.24460

0.52724

101.01079

52.99447

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9
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23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T01:46:03-05:00

Type CRI

VialNumber 1101

Sample Name CRI 1747054

Data File Name 105LCCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.4

102.1

102.7

102.8

102.6

Lower Limit

80

80

80

80

%Recovery

102.2

99.4

101.1

97.9

100.21672660

9138713

5124619

11746841

3858371

5139631

0.75

1.60

0.76

0.55

1.43

Reference CPS

7985798

302355

8248441

203523
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0.61

1.53

0.10

2.21
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9450899

5230872
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3966093

5271034

3

2

3

2

3

CPS

8162022

300654

8337645

199197

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

FAILED

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf
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W

Re

Pt

Au
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Ce

Pr
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Sm
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Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

91.6
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119.9

110.8

102.5

120.3
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105.1

115.9

115.2
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116.4

115.5
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105.3
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1
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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3.38740
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2.43823

1.19851
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11.17750
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3
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3

3

2

2

2

3
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3
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2

2

2
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3

3

3
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193

193

193
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W
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Interference Check Sample A (ICS-A) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

120000

0.434

0.8

120000

120000

120000

120000

120000

2400

QC High

1.388

0.7

20

120000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.84135

3.63574

0.09203

0.67661

0.08035

-0.12786

2.15777

0.00539

0.08006

1.36173

0.56563

90860.16840

0.30621

0.23685

91861.46828

87283.98959

99589.31462

92553.18924

97700.88757

1930.09657

Meas Value

0.70605

0.01144

6.14774

94019.51574

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T01:52:44-05:00

Type ICSA

VialNumber 1105

Sample Name ICSA 1747057

Data File Name 106ICSA.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.6

100.3

98.8

91.2

91.1

Lower Limit

80

80

80

80

%Recovery

103.0

107.4

105.1

100.0

99.81672660

9138713

5124619

11746841

3858371

5139631

0.19

1.92

1.45

0.91

0.79

Reference CPS

7985798

302355

8248441

203523

%RSD

0.52

1.57

0.76

0.35

1.681669124

8550037

5138584

11607537

3517059

4683726

3

2

3

2

3

CPS

8227517

324744

8667683

203479

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2400

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.06172

0.38461

0.13061

0.45612

0.02224

0.48782

5.05457

1.53403

0.00838

0.01893

0.04704

0.85278

0.04494

0.10486

0.00162

0.01407

0.01000

0.31317

-0.04843

-0.00131

0.13329

0.09111

0.05478

3.63574

1931.98893

0.00140

0.00020

0.00680

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147
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105
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Interference Check Sample AB (ICS-AB) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

106.3

114.0

95.5

98.8

95.6

102.8

105.4

107.8

112.2

95.8

94.9

104.6

90.4

104.0

96.4

93.5

88.1

97.5

94.9

97.0

93.6

%Recovery

102.6

102.3

102.1

96.0

50

25

2050

50

50

50

25

50

50

50

50

50

100000

50

50

100000

100000

100000

100000

100000

2100

ExpectedValue

50

50

100

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

53.15884

28.48953

1957.84882

49.42043

47.79069

51.39810

26.36104

53.88861

56.12080

47.90332

47.45819

52.29982

90401.28622

51.98979

48.20707

93527.23266

88091.33307

97531.50350

94860.01210

97002.62905

1966.11621

Meas Value

51.27863

51.15406

102.05701

96047.62410

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T01:59:26-05:00

Type ICSAB

VialNumber 1106

Sample Name ICSAB 1747058

Data File Name 107ICSB.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.3

102.4

98.2

91.7

91.0

Lower Limit

80

80

80

80

%Recovery

100.7

104.4

103.8

97.9

98.81672660

9138713

5124619

11746841

3858371

5139631

1.62

10.68

1.02

8.67

0.67

Reference CPS

7985798

302355

8248441

203523

%RSD

0.88

9.55

0.72

6.26

0.651652107

8528219

5245251

11532624

3539403

4674721

3

2

3

2

3

CPS

8043423

315757

8558281

199325

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

96.9

109.0

110.3

105.8

104.2

104.9

102.1

105.5

111.2

97.5

108.7

107.9

106.9

105.7

107.1

97.6

107.9

95.1

97.9

112.9

110.6

91.6

97.5

95.5

96.6

100.4

91.1

10

50

50

50

50

50

50

50

50

5

50

50

50

50

50

50

50

10

50

50

25

50

50

2050

50

50

5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

9.69003

54.50913

55.14587

52.87999

52.11973

52.45505

51.06536

52.74406

55.61724

4.87466

54.32530

53.93665

53.45571

52.84993

53.54467

48.78958

53.92927

9.50566

48.93399

56.46368

27.64322

45.81271

48.74149

1957.84882

48.28378

50.19655

4.55595

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

107.0

110.6

123.1

111.6

105.8

106.1

106.4

101.8

114.2

105.2

104.8

107.9

106.6

113.3

107.4

111.0

104.8

102.9

111.5

100.9

100.9

%Recovery

100.5

102.1

99.1

105.3

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

107.00263

55.29951

61.54713

111.55403

105.78722

106.07936

53.18955

101.76211

114.21483

105.20494

104.77405

107.88395

2664.99254

113.33688

107.36203

2774.38641

2620.29051

2573.39642

2787.09142

2522.27988

100.88158

Meas Value

100.49543

102.07682

198.29138

2631.47635

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T02:06:03-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 108_CCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.9

96.6

102.1

94.5

100.9

Lower Limit

80

80

80

80

%Recovery

99.8

93.2

102.3

94.0

101.71672660

9138713

5124619

11746841

3858371

5139631

1.02

13.83

1.27

13.47

0.44

Reference CPS

7985798

302355

8248441

203523

%RSD

0.38

13.67

1.27

12.00

0.471701285

9314412

4951702

11988143

3647840

5183337

3

2

3

2

3

CPS

7968448

281690

8436823

191279

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

100.3

103.9

106.4

99.6

99.2

110.4

103.9

109.6

100.8

104.5

100.2

108.4

106.9

105.5

105.6

105.0

106.5

100.6

100.1

101.5

106.1

106.8

106.1

123.1

107.1

107.4

106.4

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.06833

103.86723

106.43799

99.64255

99.19792

110.37688

103.90694

109.61354

100.84272

10.45189

100.20783

108.35262

106.94797

105.49198

105.59979

104.99008

106.45901

20.11541

100.06438

101.48214

53.05299

106.77430

106.14329

61.54713

107.09276

107.44689

10.63763

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.01032

0.17476

-0.21118

0.00827

-0.05774

-0.19969

-0.00159

0.00121

0.00354

-0.01103

-0.02552

1.56786

-0.00601

-0.00796

0.19985

0.09386

0.44292

0.29528

-1.23184

0.12044

Meas Value

0.12792

0.01062

4.56269

-2.00888

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T02:12:45-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 109_CCB.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.5

102.3

98.4

102.0

98.5

Lower Limit

80

80

80

80

%Recovery

97.3

105.2

98.2

107.9

98.31672660

9138713

5124619

11746841

3858371

5139631

4.79

1.13

5.19

1.00

3.76

Reference CPS

7985798

302355

8248441

203523

%RSD

8.23

1.79

5.64

2.71

5.961644567

9089571

5243033

11560662

3936542

5065082

3

2

3

2

3

CPS

7770443

318144

8096845

219545

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.30077

0.00993

0.04296

0.03428

0.00327

0.01165

0.01975

0.69233

0.00249

0.00184

0.95561

-0.00290

0.00005

0.00097

0.00102

0.00061

0.00120

0.42264

0.00326

0.05465

0.04601

0.14840

0.01581

0.17476

6.03719

-0.00207

0.00256

0.00461

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.99641

0.01038

0.04410

0.17957

0.00526

0.34359

0.04599

2.04795

-0.02506

0.24691

322.98920

0.53927

0.08285

0.70987

0.77013

40.14855

FinalConcentration

0.58587

0.00987

13.34520

10.98813

10.69106

107.57681

14.66418

2.90147

0.99820

0.00519

0.02205

0.08978

0.00263

0.17179

0.02299

1.02398

-0.01253

0.12346

161.49460

0.26964

0.04142

0.35493

0.38507

20.07428

Meas Value

0.29293

0.00493

6.67260

5.49407

5.34553

53.78840

7.33209

1.45073

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 099CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431087

Operator CB 7700

Acq Date Time 2019-06-15T02:19:28-05:00

Type Sample

VialNumber 3101

Sample Name MB 160-431087/1-A

Data File Name 110SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

95.3

Lower Limit

80

80

80

80

80

80

80

80

108.9

101.2

96.5

102.9

96.4

102.3

1672660

9138713

5124619

11746841

3858371

5139631

8.04

0.96

9.19

0.64

9.26

Reference CPS

7985798

302355

8248441

203523

5275296

11328340

3948727

4895525

%RSD

7.30

1.85

9.13

2.55

6.97

3

2

3

CPS

7603308

316772

7881816

221637

1692324

8822568

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

95.2

104.8

95.6

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.01265

0.01608

0.16635

0.17323

0.26995

0.02692

0.08851

0.03864

0.00557

0.05732

0.05388

0.75285

0.00309

0.17767

0.01587

2.65870

0.03837

0.08617

0.01209

0.00417

0.00340

0.43866

0.00752

14.85362

0.09086

0.17957

8.86128

-0.01510

0.00633

0.00804

0.08318

0.08662

0.13498

0.01346

0.04425

0.01932

0.00279

0.02866

0.02694

0.37643

0.00155

0.08883

0.00793

1.32935

0.01919

0.04308

0.00605

0.00209

0.00170

0.21933

0.00376

7.42681

0.04543

0.08978

4.43064

-0.00755

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

917.06296

0.68650

978.87616

976.91790

986.32285

480.59362

987.94548

0.01835

925.52486

914.12058

938.16421

10072.23915

970.61193

1024.38434

9772.86657

9859.30083

970.72873

9759.49519

10271.75440

957.25946

FinalConcentration

101.46575

106.07316

197.81475

9841.02980

458.53148

0.34325

489.43808

488.45895

493.16143

240.29681

493.97274

0.00918

462.76243

457.06029

469.08210

5036.11957

485.30597

512.19217

4886.43328

4929.65042

485.36437

4879.74760

5135.87720

478.62973

Meas Value

50.73287

53.03658

98.90738

4920.51490

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T02:26:12-05:00

Type Sample

VialNumber 3102

Sample Name LCS 160-431087/2-A

Data File Name 111SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 2:30 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.1

99.8

101.3

98.9

100.0

Lower Limit

80

80

80

80

%Recovery

96.3

96.1

99.0

98.1

103.91672660

9138713

5124619

11746841

3858371

5139631

1.91

1.10

1.20

0.37

0.32

Reference CPS

7985798

302355

8248441

203523

%RSD

0.66

0.72

1.33

0.43

0.931737138

9151610

5116580

11898303

3817814

5141615

3

2

3

2

3

CPS

7689064

290517

8163347

199754

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

180.45442

994.77477

988.10042

1010.31342

1010.84310

0.38185

1.00825

938.24290

0.02356

0.01474

-0.23319

996.18699

0.03258

0.05289

0.01000

0.02718

973.23425

188.86010

929.19311

1016.17387

459.78846

0.18295

0.00657

0.68650

470.06859

-0.01728

0.06827

0.01414

90.22721

497.38739

494.05021

505.15671

505.42155

0.19092

0.50413

469.12145

0.01178

0.00737

-0.11660

498.09349

0.01629

0.02644

0.00500

0.01359

486.61712

94.43005

464.59655

508.08694

229.89423

0.09147

0.00328

0.34325

235.03429

-0.00864

0.03414

0.00707

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

58.07993

7.53406

1916.71204

2111.10828

1685.98910

2042.67973

1155.88127

82.21148

542.66458

1432.31888

2613.75219

120528.73395

557.06290

1026.01908

24822.75106

72353.74953

5472.07218

20730.22749

48776.92752

3740.30430

FinalConcentration

67.36534

1125.89933

849.74837

2140.51956

5.80799

0.75341

191.67120

211.11083

168.59891

204.26797

115.58813

8.22115

54.26646

143.23189

261.37522

12052.87339

55.70629

102.60191

2482.27511

7235.37495

547.20722

2073.02275

4877.69275

374.03043

Meas Value

6.73653

112.58993

84.97484

214.05196

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T02:32:46-05:00

Type Sample

VialNumber 3103

Sample Name LCSSRM 160-431087/3-A

Data File Name 112SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 2:37 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.6

103.0

101.3

101.9

100.6

Lower Limit

80

80

80

80

%Recovery

98.1

98.3

101.1

97.6

101.91672660

9138713

5124619

11746841

3858371

5139631

1.32

10.04

0.88

9.80

1.06

Reference CPS

7985798

302355

8248441

203523

%RSD

1.00

11.33

0.93

8.30

0.391704017

9192681

5279371

11893986

3933371

5168623

3

2

3

2

3

CPS

7830366

297146

8341971

198636

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1554.70778

1191.63619

6.01070

122.92895

1015.06759

1.54499

-0.11058

29.72214

-0.00006

-0.03139

-1.81293

2750.08808

236.40971

518.31085

62.91744

217.11090

40.03906

459.81507

2297.40815

1079.98171

473.58096

1.16437

11.69616

7.53406

1209.98237

-0.07186

0.06486

0.03964

155.47078

119.16362

0.60107

12.29290

101.50676

0.15450

-0.01106

2.97221

-0.00001

-0.00314

-0.18129

275.00881

23.64097

51.83109

6.29174

21.71109

4.00391

45.98151

229.74081

107.99817

47.35810

0.11644

1.16962

0.75341

120.99824

-0.00719

0.00649

0.00396

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

43.11148

1.59339

151.29064

170.48836

51.37292

14.94989

405.28525

73.36847

436.47849

74.27972

816.78053

156779.38802

98.24366

36.48569

15921.67331

23416.11015

137.62084

7529.14304

44558.18497

890.89522

FinalConcentration

26.38445

12.47238

35.28209

469.28613

21.55574

0.79670

75.64532

85.24418

25.68646

7.47495

202.64262

36.68423

218.23924

37.13986

408.39026

78389.69401

49.12183

18.24285

7960.83665

11708.05508

68.81042

3764.57152

22279.09248

445.44761

Meas Value

13.19223

6.23619

17.64105

234.64307

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T02:39:29-05:00

Type Sample

VialNumber 3104

Sample Name 160-34268-B-1-A

Data File Name 113SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 2:44 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.2

95.5

103.6

93.1

98.7

Lower Limit

80

80

80

80

%Recovery

98.0

103.1

111.7

93.7

103.01672660

9138713

5124619

11746841

3858371

5139631

0.46

9.46

0.51

9.34

0.74

Reference CPS

7985798

302355

8248441

203523

%RSD

0.53

6.70

0.53

5.54

0.821723064

9062335

4894930

12166081

3590967

5075113

3

2

3

2

3

CPS

7828340

311677

9209835

190738

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.57439

111.84784

2.28439

59.40105

64.37919

1.86966

-0.00391

3.97430

0.00426

0.00820

-0.40123

712.83650

35.68443

82.29693

12.28817

57.51373

22.90589

1.79429

3.01668

22.72552

2.38125

0.28031

52.62499

1.59339

9.00138

-0.01198

0.01065

0.04774

1.78719

55.92392

1.14219

29.70053

32.18959

0.93483

-0.00196

1.98715

0.00213

0.00410

-0.20061

356.41825

17.84221

41.14846

6.14409

28.75686

11.45294

0.89715

1.50834

11.36276

1.19062

0.14016

26.31249

0.79670

4.50069

-0.00599

0.00533

0.02387

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

64.68599

1.71156

173.41791

230.74122

42.24994

21.24431

416.96763

83.15066

436.11540

96.14857

1042.58234

248329.85835

44.81033

31.40748

16406.15402

24577.71575

144.78700

7164.17989

51184.37677

1266.72659

FinalConcentration

32.41581

16.02118

60.71941

401.27315

32.34299

0.85578

86.70895

115.37061

21.12497

10.62216

208.48381

41.57533

218.05770

48.07428

521.29117

124164.92918

22.40516

15.70374

8203.07701

12288.85787

72.39350

3582.08995

25592.18838

633.36329

Meas Value

16.20791

8.01059

30.35971

200.63657

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T02:46:09-05:00

Type Sample

VialNumber 3105

Sample Name 160-34268-B-2-A

Data File Name 114SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 2:51 AM on:6/15/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.3

101.1

101.8

98.0

98.6

Lower Limit

80

80

80

80

%Recovery

100.0

119.7

124.4

98.7

102.71672660

9138713

5124619

11746841

3858371

5139631

0.92

4.26

1.35

4.69

0.74

Reference CPS

7985798

302355

8248441

203523

%RSD

1.23

4.95

1.09

5.09

0.221717614

8984287

5181731

11954803

3781877

5067318

3

2

3

2

3

CPS

7987026

362046

10264642

200831

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.69064

100.86264

2.57013

63.44969

23.14283

2.95440

0.00155

1.99711

0.00272

0.01423

-0.11527

2850.40160

42.31186

97.33691

14.61385

69.72844

33.77361

0.62223

0.10750

27.84056

3.53868

0.44167

57.41321

1.71156

6.89533

-0.01282

0.00752

0.04693

0.84532

50.43132

1.28507

31.72484

11.57141

1.47720

0.00077

0.99856

0.00136

0.00711

-0.05763

1425.20080

21.15593

48.66846

7.30693

34.86422

16.88680

0.31112

0.05375

13.92028

1.76934

0.22083

28.70660

0.85578

3.44767

-0.00641

0.00376

0.02346

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

89.83447

2.19852

227.75677

310.77946

127.91354

27.50695

505.97949

155.59260

553.84092

96.47675

2072.72042

213525.12623

255.53401

85.46779

17850.70690

25910.65970

300.82162

7103.54344

59549.67740

1149.45550

FinalConcentration

32.85545

13.22914

45.02702

527.11919

44.91723

1.09926

113.87839

155.38973

63.95677

13.75348

252.98975

77.79630

276.92046

48.23838

1036.36021

106762.56311

127.76700

42.73390

8925.35345

12955.32985

150.41081

3551.77172

29774.83870

574.72775

Meas Value

16.42773

6.61457

22.51351

263.55960

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T02:52:49-05:00

Type Sample

VialNumber 3106

Sample Name 160-34268-B-3-A

Data File Name 115SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 2:57 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.7

101.6

103.3

96.9

97.6

Lower Limit

80

80

80

80

%Recovery

100.0

113.1

116.7

96.3

101.41672660

9138713

5124619

11746841

3858371

5139631

0.90

3.42

1.37

4.01

1.19

Reference CPS

7985798

302355

8248441

203523

%RSD

0.58

2.66

0.30

2.14

0.951695947

8930220

5207983

12135598

3737133

5014564

3

2

3

2

3

CPS

7989625

342096

9623446

195974

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.96482

215.44937

2.34481

58.61313

354.36630

2.96371

-0.01184

1.23933

0.00771

0.02501

-0.43675

2186.43095

40.34719

93.78849

13.83792

65.34163

31.37891

1.34119

60.71757

25.80686

4.21979

0.20803

46.50412

2.19852

16.50944

-0.01358

0.01731

0.08588

1.48241

107.72468

1.17240

29.30656

177.18315

1.48186

-0.00592

0.61966

0.00386

0.01250

-0.21837

1093.21548

20.17359

46.89424

6.91896

32.67082

15.68945

0.67060

30.35878

12.90343

2.10989

0.10401

23.25206

1.09926

8.25472

-0.00679

0.00866

0.04294

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

56.63420

2.34804

153.18970

158.54596

36.76778

18.59275

362.97927

69.49882

369.15944

89.23077

706.19132

226049.05420

28.87802

28.22928

12620.77976

24277.26502

180.72045

7129.11413

29220.30064

1001.64435

FinalConcentration

31.24292

15.52257

46.20943

267.85152

28.31710

1.17402

76.59485

79.27298

18.38389

9.29638

181.48964

34.74941

184.57972

44.61539

353.09566

113024.52710

14.43901

14.11464

6310.38988

12138.63251

90.36022

3564.55706

14610.15032

500.82218

Meas Value

15.62146

7.76128

23.10472

133.92576

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T02:59:27-05:00

Type Sample

VialNumber 3107

Sample Name 160-34268-B-4-A

Data File Name 116SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 3:04 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.6

98.6

100.5

96.6

96.7

Lower Limit

80

80

80

80

%Recovery

98.0

113.2

118.3

96.6

100.41672660

9138713

5124619

11746841

3858371

5139631

0.74

5.87

0.79

5.53

1.05

Reference CPS

7985798

302355

8248441

203523

%RSD

0.56

4.91

0.07

3.56

1.381679997

8919093

5052671

11811211

3728090

4972009

3

2

3

2

3

CPS

7828631

342350

9756451

196550

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.92723

91.63178

2.22819

61.47414

23.14123

2.46944

0.01412

0.20458

0.00310

0.01916

-0.46132

934.34334

42.87248

98.35436

14.03188

62.71600

26.39057

0.46920

0.12253

25.84648

3.58468

0.49144

50.76192

2.34804

5.32916

-0.01249

0.00330

0.02469

0.46361

45.81589

1.11409

30.73707

11.57062

1.23472

0.00706

0.10229

0.00155

0.00958

-0.23066

467.17167

21.43624

49.17718

7.01594

31.35800

13.19528

0.23460

0.06126

12.92324

1.79234

0.24572

25.38096

1.17402

2.66458

-0.00625

0.00165

0.01234

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

59.24168

2.24888

166.69823

219.48516

42.83325

21.04115

400.26603

72.39510

430.66501

88.74707

946.03047

247247.47679

43.59246

32.91334

15426.55785

27682.86633

190.95496

8955.99406

33649.57350

1293.34058

FinalConcentration

37.25778

17.48216

59.39288

316.09365

29.62084

1.12444

83.34912

109.74258

21.41663

10.52057

200.13301

36.19755

215.33250

44.37354

473.01524

123623.73840

21.79623

16.45667

7713.27892

13841.43317

95.47748

4477.99703

16824.78675

646.67029

Meas Value

18.62889

8.74108

29.69644

158.04683

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T03:06:06-05:00

Type Sample

VialNumber 3108

Sample Name 160-34268-B-5-A

Data File Name 117SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 3:10 AM on:6/15/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.8

101.1

101.9

97.0

97.4

Lower Limit

80

80

80

80

%Recovery

98.3

119.0

123.4

97.7

101.41672660

9138713

5124619

11746841

3858371

5139631

0.84

11.26

0.58

10.32

0.08

Reference CPS

7985798

302355

8248441

203523

%RSD

0.25

9.23

0.40

9.95

0.831696854

8938360

5178916

11971717

3743909

5005668

3

2

3

2

3

CPS

7848006

359843

10179868

198773

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.71518

101.82267

2.59690

81.01449

22.70829

2.70608

0.01328

0.10822

0.00164

0.02825

-0.44180

1298.69584

52.91614

135.83967

20.61753

92.15867

35.86795

0.35665

0.09017

26.50085

3.86094

0.30498

81.09103

2.24888

5.12206

-0.01634

0.00411

0.02954

0.85759

50.91134

1.29845

40.50725

11.35415

1.35304

0.00664

0.05411

0.00082

0.01413

-0.22090

649.34792

26.45807

67.91983

10.30877

46.07933

17.93397

0.17832

0.04508

13.25043

1.93047

0.15249

40.54551

1.12444

2.56103

-0.00817

0.00205

0.01477

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

66.69071

1.85866

209.95044

296.32240

67.76986

20.98120

595.36446

94.69220

454.19716

99.42251

1959.24342

218948.11522

151.34111

51.60222

25428.79717

28425.52135

291.93732

8053.45382

75483.43758

1163.54583

FinalConcentration

35.12288

14.29878

53.56026

711.13965

33.34535

0.92933

104.97522

148.16120

33.88493

10.49060

297.68223

47.34610

227.09858

49.71126

979.62171

109474.05761

75.67056

25.80111

12714.39858

14212.76067

145.96866

4026.72691

37741.71879

581.77292

Meas Value

17.56144

7.14939

26.78013

355.56983

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T03:12:46-05:00

Type Sample

VialNumber 3109

Sample Name 160-34268-B-6-A

Data File Name 118SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 3:17 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.2

98.6

102.1

95.4

97.4

Lower Limit

80

80

80

80

%Recovery

99.4

114.1

119.2

96.3

101.61672660

9138713

5124619

11746841

3858371

5139631

1.24

2.81

0.52

3.48

0.61

Reference CPS

7985798

302355

8248441

203523

%RSD

1.24

3.19

0.60

2.45

0.921700079

8976306

5051158

11999085

3680012

5005339

3

2

3

2

3

CPS

7940901

344982

9834312

196065

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.40376

139.71311

2.29920

63.06415

111.72885

2.69631

0.01944

0.37942

0.00242

0.01958

-0.45426

2306.99058

40.94335

97.52922

14.43586

68.65519

29.45061

0.50950

5.99737

25.80773

3.35106

0.43173

56.54730

1.85866

10.18578

-0.01182

0.01355

0.06146

0.70188

69.85655

1.14960

31.53207

55.86443

1.34815

0.00972

0.18971

0.00121

0.00979

-0.22713

1153.49529

20.47167

48.76461

7.21793

34.32759

14.72531

0.25475

2.99869

12.90386

1.67553

0.21587

28.27365

0.92933

5.09289

-0.00591

0.00678

0.03073

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

206.42020

1.85170

368.84812

630.56960

341.96185

66.62741

1306.48766

571.13024

879.80761

76.78636

3995.22305

145510.25960

667.30129

178.82452

35204.53089

44221.39530

1325.93462

10644.62844

134112.64025

1323.65158

FinalConcentration

56.31063

11.93331

39.49297

1118.16861

103.21010

0.92585

184.42406

315.28480

170.98092

33.31370

653.24383

285.56512

439.90381

38.39318

1997.61152

72755.12980

333.65064

89.41226

17602.26545

22110.69765

662.96731

5322.31422

67056.32012

661.82579

Meas Value

28.15531

5.96666

19.74649

559.08430

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T03:19:24-05:00

Type Sample

VialNumber 3110

Sample Name 160-34268-B-7-A

Data File Name 119SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 3:24 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.3

97.4

103.8

92.3

95.5

Lower Limit

80

80

80

80

%Recovery

96.1

106.8

112.8

91.5

97.61672660

9138713

5124619

11746841

3858371

5139631

1.33

8.19

0.46

7.31

0.43

Reference CPS

7985798

302355

8248441

203523

%RSD

0.75

4.90

0.40

4.77

0.361632121

8804786

4993886

12190141

3560319

4907811

3

2

3

2

3

CPS

7677002

322943

9304077

186229

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

4.74950

730.79775

2.43936

75.18814

1982.30586

4.46969
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

FAILED

QC Flag

FAILED

FAILED

Zr
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Sr
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V

Cr
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P
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120
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Continuing Calibration Verification (CCV) - US EPA Method  6020
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Operator CB 7700
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag
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0.17125
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2

2

2
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2

2
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2
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45

45

ISTD

6

6

6

45
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Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T03:39:23-05:00
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VialNumber 4
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DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120
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Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120
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105.4

101.3
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101.3

104.2

Lower Limit

80
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%Recovery

103.3

103.4
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105.3
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9138713
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11746841
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5139631

2.30

3.68
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5191970
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3

2

3

2

3
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Tune Step

3

2

3

2
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Ir (IS)

Ir (IS)

m/z

6
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table
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Pb
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Th
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Hf
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W
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Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.23847

0.02039

-0.03201

0.05489

0.00387

0.02320

0.01638

0.62650

0.00272

0.00355

0.66301

0.01006

0.00045

0.00125

0.00111

0.00249

-0.00093

0.33980

0.00039

0.01692

0.02983

0.13878

0.01806

0.22743

0.72065

-0.00808

0.00164

0.00047

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

169.72015

2.14077

261.64330

598.70545

273.22475

50.80661

845.51033

400.14684

551.63542

89.93511

3171.31141

192794.29603

656.41844

165.13020

32273.41107

34867.51334

663.29628

9319.67921

104992.10414

1293.13576

FinalConcentration

45.79084

13.23385

47.67100

915.17019

84.86008

1.07039

130.82165

299.35273

136.61237

25.40330

422.75516

200.07342

275.81771

44.96755

1585.65570

96397.14801

328.20922

82.56510

16136.70553

17433.75667

331.64814

4659.83960

52496.05207

646.56788

Meas Value

22.89542

6.61693

23.83550

457.58509

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T03:46:08-05:00

Type Sample

VialNumber 3111

Sample Name 160-34268-B-8-A

Data File Name 123SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 3:51 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.3

99.6

102.8

95.2

97.6

Lower Limit

80

80

80

80

%Recovery

97.4

111.4

118.3

95.4

100.11672660

9138713

5124619

11746841

3858371

5139631

0.96

4.62

0.51

4.80

1.49

Reference CPS

7985798

302355

8248441

203523

%RSD

1.31

2.80

1.32

2.82

1.041673979

9077156

5102449

12075726

3672596

5016031

3

2

3

2

3

CPS

7780672

336893

9754075

194068

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.04442

370.83859

2.38887

73.04482

844.09480

3.92662

0.05167

0.91920

0.01287

0.02396

-0.20419

3566.84795

51.64542

139.46453

22.05208

112.16946

54.00349

1.50763

28.14248

23.71855

4.38380

0.33646

54.21024

2.14077

22.65342

-0.00361

0.04702

0.19451

1.52221

185.41930

1.19444

36.52241

422.04740

1.96331

0.02584

0.45960

0.00643

0.01198

-0.10210

1783.42398

25.82271

69.73226

11.02604

56.08473

27.00175

0.75381

14.07124

11.85928

2.19190

0.16823

27.10512

1.07039

11.32671

-0.00181

0.02351

0.09725

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

52.06599

2.56101

88.10496

125.01226

86.84023

16.27810

334.28363

47.15494

405.27115

91.34514

444.09358

249949.93663

55.12376

40.52199

12058.52030

29152.68258

168.03992

11103.40795

14139.02832

1275.95386

FinalConcentration

28.99147

20.86598

66.26625

470.04741

26.03299

1.28051

44.05248

62.50613

43.42012

8.13905

167.14182

23.57747

202.63557

45.67257

222.04679

124974.96831

27.56188

20.26100

6029.26015

14576.34129

84.01996

5551.70397

7069.51416

637.97693

Meas Value

14.49573

10.43299

33.13312

235.02370

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T03:52:45-05:00

Type Sample

VialNumber 3112

Sample Name 160-34268-B-9-A

Data File Name 124SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 3:57 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.0

98.7

100.2

97.2

96.3

Lower Limit

80

80

80

80

%Recovery

95.2

108.0

109.5

96.4

98.31672660

9138713

5124619

11746841

3858371

5139631

0.47

7.36

0.85

7.61

1.35

Reference CPS

7985798

302355

8248441

203523

%RSD

2.11

8.18

0.24

7.77

0.851645031

8774506

5060145

11775084

3749186

4951768

3

2

3

2

3

CPS

7600612

326408

9030843

196214

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.70812

131.31086

2.90605

85.77635

37.03619

2.38394

0.02712

-0.21300

0.00365

0.01358

-0.39830

1016.24438

44.85263

112.97548

19.19867

93.48790

33.63134

0.40499

0.15796

25.36135

5.23775

0.24895

85.59586

2.56101

5.00570

-0.01109

0.01145

0.03243

0.85406

65.65543

1.45302

42.88817

18.51810

1.19197

0.01356

-0.10650

0.00183

0.00679

-0.19915

508.12219

22.42632

56.48774

9.59933

46.74395

16.81567

0.20250

0.07898

12.68067

2.61888

0.12448

42.79793

1.28051

2.50285

-0.00555

0.00573

0.01621

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

60.44973

2.45461

149.73999

183.68003

31.80545

18.36200

499.18732

71.02104

401.99392

94.62368

781.69635

235124.67716

34.00169

35.50841

15525.93248

27947.90120

298.35351

7883.00119

39384.93150

1126.18518

FinalConcentration

34.49607

16.46442

48.13227

271.91665

30.22487

1.22731

74.86999

91.84002

15.90272

9.18100

249.59366

35.51052

200.99696

47.31184

390.84818

117562.33858

17.00085

17.75420

7762.96624

13973.95060

149.17675

3941.50060

19692.46575

563.09259

Meas Value

17.24803

8.23221

24.06614

135.95833

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T03:59:25-05:00

Type Sample

VialNumber 3201

Sample Name 160-34268-B-10-A

Data File Name 125SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 4:04 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.1

98.5

97.6

95.7

94.3

Lower Limit

80

80

80

80

%Recovery

93.4

109.9

113.0

94.0

97.91672660

9138713

5124619

11746841

3858371

5139631

5.93

0.80

5.25

0.62

4.48

Reference CPS

7985798

302355

8248441

203523

%RSD

3.02

1.19

5.45

1.46

3.271637605

8601033

5046255

11469863

3691562

4846614

3

2

3

2

3

CPS

7459339

332208

9317403

191404

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.95782

99.13414

2.23667

67.85655

24.58533

2.70465

0.02019

-0.41129

0.00566

0.01519

-0.40819

1517.40951

51.51079

124.15077

17.61635
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0.39447

0.22868

27.79603

3.91558

0.46180

52.52821

2.45461

4.60914
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0.00478

0.03976

0.47891

49.56707
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33.92828
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1.35232

0.01009

-0.20564

0.00283

0.00760

-0.20409

758.70475

25.75540

62.07538

8.80818

38.86000

14.87840

0.19724

0.11434

13.89802

1.95779

0.23090

26.26410

1.22731

2.30457

-0.00337

0.00239

0.01988

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165
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72

72

72

72

205
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209
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197
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146

147
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111
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105

Tl

Pb
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Th

U

Hf

Ta

W

Re
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Nb
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

45.91573

2.08487

129.80896

155.60174

26.51726

17.18253

328.53519

59.67661

326.66153

83.43542

780.07709

202902.28687

32.06571

26.41644

12574.82542

22834.08264

167.14678

7110.11994

24431.00806

868.26205

FinalConcentration

28.35290

14.03520

39.82894

231.10294

22.95786

1.04243

64.90448

77.80087

13.25863

8.59127

164.26759

29.83831

163.33077

41.71771

390.03855

101451.14343

16.03285

13.20822

6287.41271

11417.04132

83.57339

3555.05997

12215.50403

434.13103

Meas Value

14.17645

7.01760

19.91447

115.55147

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T04:06:05-05:00

Type Sample

VialNumber 3202

Sample Name 160-34268-B-11-A

Data File Name 126SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 4:11 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.4

96.2

102.1

94.5

98.1

Lower Limit

80

80

80

80

%Recovery

96.7

108.8

114.5

92.5

99.31672660

9138713

5124619

11746841

3858371

5139631

0.31

8.52

0.73

8.25

1.56

Reference CPS

7985798

302355

8248441

203523

%RSD

1.14

7.92

2.02

8.86

0.901661573

8993036

4931970

11992358

3647974

5042313

3

2

3

2

3

CPS

7722053

329057

9440977

188313

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.63386

85.55694

2.10098

66.41806

19.38660

2.07006

0.01593

-0.38274

0.00275

0.01624

-0.44211

1043.41801

43.18715

98.45618

13.90969

60.55368

22.75652

0.23790

0.10714

23.53359

2.96242

0.32319

42.08135

2.08487

3.45262

-0.00799

0.00809

0.03686

0.31693

42.77847

1.05049

33.20903

9.69330

1.03503

0.00796

-0.19137

0.00138

0.00812

-0.22106

521.70901

21.59357

49.22809

6.95485

30.27684

11.37826

0.11895

0.05357

11.76680

1.48121

0.16160

21.04067

1.04243

1.72631

-0.00399

0.00404

0.01843

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165
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72

72

72
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205

208
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232

238
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197
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Pb
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

61.74669

1.83846

158.87053

165.38434

76.90385

22.75898

378.39690

59.13672

470.99257

91.84023

723.69764

303018.85795

59.19917

43.13846

13862.46428

38232.46842

200.27651

13026.91868

19519.97116

2110.49792

FinalConcentration

46.02477

19.69933

77.21047

304.94627

30.87334

0.91923

79.43527

82.69217

38.45193

11.37949

189.19845

29.56836

235.49629

45.92011

361.84882

151509.42897

29.59958

21.56923

6931.23214

19116.23421

100.13825

6513.45934

9759.98558

1055.24896

Meas Value

23.01239

9.84966

38.60524

152.47313

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T04:12:43-05:00

Type Sample

VialNumber 3203

Sample Name 160-34268-B-12-A

Data File Name 127SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 4:17 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.4

96.4

93.8

94.9

91.4

Lower Limit

80

80

80

80

%Recovery

88.9

105.7

106.8

92.7

91.81672660

9138713

5124619

11746841

3858371

5139631

7.35

6.56

7.19

5.63

6.76

Reference CPS

7985798

302355

8248441

203523

%RSD

9.75

5.58

5.13

5.48

7.701535613

8257698

4938210

11014837

3661810

4696539

3

2

3

2

3

CPS

7099767

319517

8811320

188702

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.63736

135.01175

3.25264

91.32836

26.86722

2.82584

0.02404

-0.45655

0.00456

0.01847

-0.43968

1673.77554

48.42282

121.83768

21.18535

110.51082

45.45834

0.25654

0.09990

29.28012

5.13055

0.66966

117.49037

1.83846

4.23062

-0.01888

0.00831

0.04070

1.31868

67.50587

1.62632

45.66418

13.43361

1.41292

0.01202

-0.22827

0.00228

0.00923

-0.21984

836.88777

24.21141

60.91884

10.59268

55.25541

22.72917

0.12827

0.04995

14.64006

2.56527

0.33483

58.74518

0.91923

2.11531

-0.00944

0.00416

0.02035

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107
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118
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125

133
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95

101

103

105

Tl

Pb
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Th

U

Hf

Ta
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Re
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Cd
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Nb
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Pd

2

3
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

34.10488

1.77353

107.28942

85.22789

18.88838

13.51921

247.05487

55.61497

213.62677

78.57360

515.28188

152247.74069

26.42964

18.53016

6672.91706

15448.34846

84.73560

4262.57406

7767.99652

697.04319

FinalConcentration

23.83827

12.13297

25.20405

212.48737

17.05244

0.88677

53.64471

42.61394

9.44419

6.75961

123.52744

27.80748

106.81338

39.28680

257.64094

76123.87034

13.21482

9.26508

3336.45853

7724.17423

42.36780

2131.28703

3883.99826

348.52160

Meas Value

11.91914

6.06648

12.60203

106.24368

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T04:19:24-05:00

Type Sample

VialNumber 3204

Sample Name 160-34268-B-13-A

Data File Name 128SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 4:24 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.2

94.5

100.2

95.4

96.4

Lower Limit

80

80

80

80

%Recovery

92.4

97.4

102.5

90.2

95.21672660

9138713

5124619

11746841

3858371

5139631

0.73

2.51

2.06

2.74

0.93

Reference CPS

7985798

302355

8248441

203523

%RSD

0.44

1.57

0.83

0.32

0.911591858

8700219

4843690

11766779

3682211

4953017

3

2

3

2

3

CPS

7380829

294600

8454255

183500

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.17065

79.63978

1.88298

47.54247

16.90896

1.43317

0.03789

-0.65703

0.00234

0.01336

-0.54707

520.45364

33.36067

72.71162

9.86388

43.41562

17.58909

0.09847

0.03401

20.42316

2.28365

0.25518

19.55327

1.77353

2.07147

-0.00994

0.00625

0.02174

0.08532

39.81989

0.94149

23.77123

8.45448

0.71659

0.01895

-0.32851

0.00117

0.00668

-0.27353

260.22682

16.68034

36.35581

4.93194

21.70781

8.79455

0.04924

0.01700

10.21158

1.14182

0.12759

9.77663

0.88677

1.03574

-0.00497

0.00313

0.01087

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133
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95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au
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Ce

Pr
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Sm
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Cd

Sn
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Te

Cs

Nb
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Ru
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Pd

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

86.69329

1.80401

355.62739

347.65524

114.08158

27.70855

705.14955

164.68694

647.67840

125.81588

2339.96791

171232.58221

469.83754

87.53146

25905.25378

31725.12214

599.01882

8428.90094

86802.61833

1106.85038

FinalConcentration

38.88338

11.84505

36.33111

1023.08468

43.34664

0.90201

177.81370

173.82762

57.04079

13.85428

352.57478

82.34347

323.83920

62.90794

1169.98396

85616.29110

234.91877

43.76573

12952.62689

15862.56107

299.50941

4214.45047

43401.30917

553.42519

Meas Value

19.44169

5.92253

18.16555

511.54234

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T04:26:02-05:00

Type Sample

VialNumber 3205

Sample Name 160-34268-B-14-A

Data File Name 129SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 4:30 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.2

98.2

104.1

94.9

98.7

Lower Limit

80

80

80

80

%Recovery

95.5

106.3

115.2

96.1

101.81672660

9138713

5124619

11746841

3858371

5139631

9.26

6.29

9.97

6.57

9.36

Reference CPS

7985798

302355

8248441

203523

%RSD

7.39

6.56

7.83

6.56

6.461702866

9157070

5030469

12229257

3662805

5071762

3

2

3

2

3

CPS

7629587

321372

9501311

195679

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.86277

294.97500

2.00249

67.69221

535.12346

2.83709

0.02025

-0.82223

0.00709

0.01432

-0.50222

3475.85738

84.71768

237.32219

39.36571

157.72184

46.61698

2.44072

25.32734

22.55618

2.80282

0.45694

42.39504

1.80401

33.96918

-0.01269

0.02962

0.07824

1.43138

147.48750

1.00125

33.84611

267.56173

1.41855

0.01013

-0.41112

0.00354

0.00716

-0.25111

1737.92869

42.35884

118.66110

19.68285

78.86092

23.30849

1.22036

12.66367

11.27809

1.40141

0.22847

21.19752

0.90201

16.98459

-0.00635

0.01481

0.03912

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238
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197
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Tl

Pb
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U
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Nb
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3
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

114.51670

1.55143

402.64142

616.54424

223.48921

34.41677

904.55669

267.06321

654.23845

79.79213

3431.60293

148386.09341

425.95909

124.37015

37586.12316

29258.31549

614.70331

7420.24396

120731.41878

921.17586

FinalConcentration

39.53539

10.85690

30.35680

930.71405

57.25835

0.77572

201.32071

308.27212

111.74461

17.20838

452.27835

133.53161

327.11922

39.89606

1715.80146

74193.04670

212.97955

62.18507

18793.06158

14629.15775

307.35166

3710.12198

60365.70939

460.58793

Meas Value

19.76770

5.42845

15.17840

465.35703

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T04:32:38-05:00

Type Sample

VialNumber 3206

Sample Name 160-34268-B-15-A

Data File Name 130SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 4:37 AM on:6/15/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.4

99.4

100.7

94.6

95.7

Lower Limit

80

80

80

80

%Recovery

94.3

115.6

120.2

94.8

99.31672660

9138713

5124619

11746841

3858371

5139631

0.24

0.32

0.90

0.66

0.69

Reference CPS

7985798

302355

8248441

203523

%RSD

0.91

0.80

1.15

2.16

0.711661247

8811217

5095001

11828917

3651653

4918214

3

2

3

2

3

CPS

7530058

349630

9912406

192842

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.89545

355.69145

2.16064

62.46582

833.68474

2.95257

-0.00166

-0.66601

0.00962

0.01221

-0.50505

4062.33578

48.35492

126.15758

19.22742

91.57136

42.75406

4.19775

38.26861

22.61550

3.02676

0.30520

34.64396

1.55143

31.16711

-0.01388

0.03570

0.13699

1.44772

177.84572

1.08032

31.23291

416.84237

1.47629

-0.00083

-0.33301

0.00481

0.00610

-0.25253

2031.16789

24.17746

63.07879

9.61371

45.78568

21.37703

2.09887

19.13430

11.30775

1.51338

0.15260

17.32198

0.77572

15.58356

-0.00694

0.01785

0.06849

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce

Pr

Nd

Sm
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Cd

Sn

Sb

Te
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Nb
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Pd

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

127.37143

1.44345

475.71430

515.82423

235.13705

33.59308

1104.05547

302.04236

743.29133

96.86813

3096.95849

139099.85736

462.33342

134.50617

31264.12600

34065.67525

740.09424

8294.22718

150964.90365

1212.61252

FinalConcentration

50.97356

11.81273

38.91082

1237.60641

63.68572

0.72173

237.85715

257.91212

117.56852

16.79654

552.02774

151.02118

371.64567

48.43406

1548.47924

69549.92868

231.16671

67.25309

15632.06300

17032.83762

370.04712

4147.11359

75482.45183

606.30626

Meas Value

25.48678

5.90636

19.45541

618.80320

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T04:39:14-05:00

Type Sample

VialNumber 3207

Sample Name 160-34268-B-16-A

Data File Name 131SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 4:44 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

86.2

104.5

91.4

98.5

84.8

Lower Limit

80

80

80

80

%Recovery

84.6

111.3

101.9

96.3

88.51672660

9138713

5124619

11746841

3858371

5139631

8.42

5.48

7.68

6.10

7.27

Reference CPS

7985798

302355

8248441

203523

%RSD

9.29

5.43

7.47

5.71

8.331480425

7874419

5355648

10734786

3799713

4357435

3

2

3

2

3

CPS

6754797

336628

8406388

195939

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

4.53422

600.84677

1.91698

73.25762

1271.91875

2.97691

0.01117

-0.72446

0.01099

0.01516

-0.46111

4307.98983

49.97078

128.90032

20.22436

94.48875

46.52575

6.20795

49.71494

25.74669

3.48519

0.29954

33.28395

1.44345

44.55701

-0.01194

0.05333

0.16680

2.26711

300.42339

0.95849

36.62881

635.95938

1.48846

0.00558

-0.36223

0.00549

0.00758

-0.23056

2153.99491

24.98539

64.45016

10.11218

47.24437

23.26288

3.10398

24.85747

12.87335

1.74260

0.14977

16.64197

0.72173

22.27851

-0.00597

0.02666

0.08340

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

88.01093

1.59868

329.15891

330.10275

129.91631

24.25807

607.87244

173.34341

507.96912

173.24568

1724.56768

228759.46287

229.84593

79.97238

22425.47030

30907.34659

412.04259

7093.82884

68483.13583

1203.07779

FinalConcentration

37.47030

13.61421

41.51889

718.22712

44.00547

0.79934

164.57945

165.05138

64.95816

12.12904

303.93622

86.67171

253.98456

86.62284

862.28384

114379.73143

114.92297

39.98619

11212.73515

15453.67329

206.02130

3546.91442

34241.56792

601.53890

Meas Value

18.73515

6.80711

20.75944

359.11356

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T04:45:52-05:00

Type Sample

VialNumber 3208

Sample Name 160-34268-B-17-A

Data File Name 132SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.6

102.8

100.9

98.8

94.9

Lower Limit

80

80

80

80

%Recovery

93.7

114.0

113.9

95.9

97.91672660

9138713

5124619

11746841

3858371

5139631

2.62

2.67

2.41

1.86

1.56

Reference CPS

7985798

302355

8248441

203523

%RSD

1.21

1.62

0.99

1.35

1.871637642

8736698

5269204

11852727

3813188

4876338

3

2

3

2

3

CPS

7480905

344534

9393594

195176

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.96049

260.42569

2.29245

60.27455

394.05756

2.92637

0.00416

-0.87342

0.00869

0.02253

-0.51701

2615.41874

45.75264

110.16400

16.25057

73.99363

32.47978

3.08211

25.97824

27.54191

3.58216

0.17575

35.56974
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21.43205

-0.01005

0.02978

0.09634

0.98024

130.21285

1.14622

30.13727

197.02878
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0.00208

-0.43671

0.00434

0.01126

-0.25850

1307.70937

22.87632

55.08200

8.12529

36.99682

16.23989
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12.98912

13.77096
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17.78487

0.79934
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0.01489

0.04817
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3
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2
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3
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3

3

2

2

2
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3

3

3
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

117.4

97.5

110.8

114.7

113.7

110.7

105.6

126.3

115.2

100.7

104.4

106.9

115.7

119.5

115.0

113.8

101.2

94.4

99.3

123.6

111.1

%Recovery

114.2

113.6

97.0

70.8

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.87097

24.37790

5.54185

1.14663

22.73715

11.07158

5.27792

6.31559

5.75878

10.07074

10.44014

2.13828

57.85455

2.39027

5.74962

56.91140

50.60954

94.38945

99.27228

123.62642

5.55661

Meas Value

5.71021

0.56816

96.96823

35.42032

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T04:52:29-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 133LCCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.6

100.4

96.7

100.6

98.1

Lower Limit

80

80

80

80

%Recovery

94.1

98.1

96.9

96.2

95.51672660

9138713

5124619

11746841

3858371

5139631

11.44

12.02

12.60

10.99

12.37

Reference CPS

7985798

302355

8248441

203523

%RSD

6.89

12.81

12.92

10.98

8.061598080

9010794

5146605

11363320

3880804

5040795

3

2

3

2

3

CPS

7517216

296669

7992259

195693

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

FAILED

FAILED

QC ISTD Table

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

81.4

119.9

121.4

120.3

125.6

109.2

89.5

94.6

117.1

107.6

110.8

123.7

118.5

116.8

117.5

105.5

119.8

77.8

115.0

112.1

116.4

106.8

110.3

110.8

113.0

120.6

113.7

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.62787

3.59590

24.27951

2.40599

1.25562

10.92322

8.95460

4.72948

11.71068

1.07617

5.54103

2.47402

2.36908

11.67841

2.34971

2.10942

11.98003

1.55552

0.57485

2.24222

5.82246

10.67933

1.10287

5.54185

11.29873

12.06138

0.56825

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165
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72
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205

208

209

232

238
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185

195

197
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

101.7

104.4

103.1

106.8

99.1

100.8

101.0

105.3

106.0

96.4

96.8

101.2

101.0

107.4

103.1

101.0

95.3

95.4

101.5

105.9

105.5

%Recovery

102.9

104.6

100.5

94.7

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

101.69553

52.20071

51.56752

106.75003

99.09344

100.75822

50.50627

105.25074

105.98268

96.36774

96.80024

101.19585

2523.98327

107.36502

103.06347

2524.90751

2382.48887

2384.51948

2538.25909

2647.82411

105.50520

Meas Value

102.90779

104.60689

201.04891

2367.38732

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T04:59:10-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 134_CCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.2

103.5

97.9

101.5

96.6

Lower Limit

80

80

80

80

%Recovery

95.9

100.1

98.8

98.9

101.31672660

9138713

5124619

11746841

3858371

5139631

5.68

8.79

5.98

7.02

4.75

Reference CPS

7985798

302355

8248441

203523

%RSD

4.03

8.16

5.78

4.45

4.701694089

8972455

5301932

11497461

3914818

4965729

3

2

3

2

3

CPS

7658113

302689

8149550

201270

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

104.2

108.9

97.1

104.6

104.1

102.2

95.7

100.4

105.4

95.9

104.3

114.1

99.0

98.6

97.6

96.5

112.6

105.6

105.5

106.1

111.8

98.3

98.0

103.1

101.2

102.6

101.5

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.83341

108.88176

97.09536

104.58467

104.11812

102.20252

95.66527

100.39203

105.38048

9.59214

104.32515

114.13053

99.00313

98.61600

97.58433

96.52408

112.62172

21.11243

105.52483

106.11755

55.88535

98.34836

98.04776

51.56752

101.17472

102.56825

10.14913

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.01245

0.23301

0.05241

0.01656

-0.01543

-0.09666

-0.00242

0.00025

-0.01633

0.00122

0.01374

1.08438

0.00179

0.00675

0.12311

0.39952

0.31701

-10.24002

-6.01066

0.00955

Meas Value

0.01625

0.00297

1.50822

-21.90264

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T05:05:49-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 135_CCB.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 5:10 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.3

101.8

102.9

101.4

103.4

Lower Limit

80

80

80

80

%Recovery

101.3

105.2

104.2

105.8

103.91672660

9138713

5124619

11746841

3858371

5139631

1.37

1.51

1.50

1.03

0.57

Reference CPS

7985798

302355

8248441

203523

%RSD

0.89

1.43

0.84

2.46

0.721738234

9530722

5214917

12086164

3911066

5315493

3

2

3

2

3

CPS

8090131

318119

8597993

215416

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.22015

0.01168

-0.04583

0.05038

0.00349

0.02163

0.01853

0.23817

0.00202

-0.00120

0.68667

0.01335

0.00036

0.00116

0.00193

0.00247

-0.00093

0.34843

-0.00007

-0.00083

0.02044

0.04433

0.01782

0.23301

0.20740

-0.00343

0.00201

-0.00201

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 5:10 AM on:6/15/2019Page 375 of 1765



Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

70.26622

2.10529

241.47396

231.20808

36.16471

19.55480

413.86041

70.65835

442.46861

94.84248

933.83751

253044.86598

43.30585

37.98269

15486.99037

29746.01551

239.43403

9062.01405

40064.51951

1402.36546

FinalConcentration

35.43425

17.04212

53.66696

306.22301

35.13311

1.05265

120.73698

115.60404

18.08236

9.77740

206.93021

35.32918

221.23430

47.42124

466.91875

126522.43299

21.65292

18.99134

7743.49518

14873.00775

119.71702

4531.00702

20032.25975

701.18273

Meas Value

17.71712

8.52106

26.83348

153.11151

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T05:12:34-05:00

Type Sample

VialNumber 3209

Sample Name 160-34268-B-18-A

Data File Name 136SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 5:17 AM on:6/15/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.0

99.8

102.5

96.8

98.0

Lower Limit

80

80

80

80

%Recovery

96.7

116.6

121.5

96.9

101.31672660

9138713

5124619

11746841

3858371

5139631

1.10

10.01

1.93

9.54

0.83

Reference CPS

7985798

302355

8248441

203523

%RSD

1.66

8.63

0.58

7.53

0.641693770

9137244

5112216

12039957

3736099

5035110

3

2

3

2

3

CPS

7725313

352618

10025561

197215

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.60204

98.71003

2.69387

66.71165

21.71297

3.43099

0.06341

-0.30530

0.00638

0.01268

-0.13773

1945.45059

47.69458

109.73467

15.96183

72.94777

29.17859

0.55208

0.11903

27.64465

3.27586

0.55447

73.32388

2.10529

3.78021

-0.01283

0.00528

0.03657

0.80102

49.35502

1.34694

33.35582

10.85648

1.71549

0.03170

-0.15265

0.00319

0.00634

-0.06886

972.72530

23.84729

54.86733

7.98091

36.47388

14.58929

0.27604

0.05951

13.82233

1.63793

0.27724

36.66194

1.05265

1.89011

-0.00642

0.00264

0.01828

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

66.59820

2.31049

174.70117

218.46954

45.06646

24.72133

408.85132

95.13159

440.58330

104.75768

1035.36321

265071.95551

43.95030

37.82962

16129.60466

27270.55624

211.79939

7906.07510

40045.59162

1168.33682

FinalConcentration

33.39841

16.40711

46.68646

273.99145

33.29910

1.15524

87.35058

109.23477

22.53323

12.36067

204.42566

47.56580

220.29165

52.37884

517.68161

132535.97775

21.97515

18.91481

8064.80233

13635.27812

105.89969

3953.03755

20022.79581

584.16841

Meas Value

16.69921

8.20356

23.34323

136.99572

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T05:19:15-05:00

Type Sample

VialNumber 3210

Sample Name 160-34268-B-19-A

Data File Name 137SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 5:24 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.3

92.7

101.1

89.8

96.9

Lower Limit

80

80

80

80

%Recovery

94.9

108.1

119.5

90.3

99.51672660

9138713

5124619

11746841

3858371

5139631

0.86

10.22

1.55

9.97

1.09

Reference CPS

7985798

302355

8248441

203523

%RSD

0.95

8.92

0.67

7.07

0.751663902

8889538

4751908

11880971

3463603

4981538

3

2

3

2

3

CPS

7579824

326981

9855977

183830

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.99088

101.97183

2.73218

67.36596

24.19815

3.07263

0.04293

-0.66835

0.00310

0.01806

-0.38982

1135.10047

53.35607

124.13638

18.00946

82.97697

33.48155

0.32039

0.13368

27.76176

3.44734

0.15460

59.69824

2.31049

3.10717

-0.00262

0.00716

0.05636

0.49544

50.98591

1.36609

33.68298

12.09907

1.53631

0.02147

-0.33418

0.00155

0.00903

-0.19491

567.55024

26.67803

62.06819

9.00473

41.48849

16.74078

0.16019

0.06684

13.88088

1.72367

0.07730

29.84912

1.15524

1.55358

-0.00131

0.00358

0.02818

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

61.05766

1.92436

166.30053

218.82565

44.08226

21.19305

406.99508

88.22806

464.81738

111.83904

1081.93053

250413.05532

41.64417

36.13774

19410.30996

32517.36294

223.92263

9190.54213

46219.30215

1441.09805

FinalConcentration

35.05880

16.29495

19.83252

116.44265

6.10577

0.19244

16.63005

21.88256

4.40823

2.11930

40.69951

8.82281

46.48174

11.18390

108.19305

25041.30553

4.16442

3.61377

1941.03100

3251.73629

22.39226

919.05421

4621.93021

144.10980

Meas Value

3.50588

1.62950

1.98325

11.64427

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T05:25:56-05:00

Type Sample

VialNumber 3211

Sample Name 160-34268-B-19-A SD

Data File Name 138SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 5:30 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.8

98.4

102.0

98.0

100.4

Lower Limit

80

80

80

80

%Recovery

97.0

101.3

105.1

97.9

101.71672660

9138713

5124619

11746841

3858371

5139631

0.60

0.65

0.87

0.55

1.36

Reference CPS

7985798

302355

8248441

203523

%RSD

0.73

1.08

0.54

2.55

0.581701529

9210945

5040932

11980063

3783124

5161598

3

2

3

2

3

CPS

7743465

306409

8667707

199151

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.13319

98.71391

1.97883

75.73488

22.78021

2.78329

-0.01642

-8.02510

-0.00380

0.00799

-2.47440

1283.79507

50.80402

117.22934

17.05752

79.21120

33.67148

-0.09422

0.15030

73.29693

3.11602

0.46207

57.72567

1.92436

-0.21004

-0.02757

-0.00558

-0.01061

0.01332

9.87139

0.19788

7.57349

2.27802

0.27833

-0.00164

-0.80251

-0.00038

0.00080

-0.24744

128.37951

5.08040

11.72293

1.70575

7.92112

3.36715

-0.00942

0.01503

7.32969

0.31160

0.04621

5.77257

0.19244

-0.02100

-0.00276

-0.00056

-0.00106

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181
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197
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140
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146
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125
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Tl

Pb
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Th

U

Hf
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W
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

966.74017

2.20321

1103.26386

1473.12042

960.32568

394.74534

1699.18159

111.47133

1085.12915

807.59710

3042.61794

243852.28237

1027.24005

1049.70892

48911.38616

101256.49887

980.72906

19890.59337

108308.47953

1829.58860

FinalConcentration

182.38773

127.69575

236.02984

8020.38609

483.37008

1.10161

551.63193

736.56021

480.16284

197.37267

849.59080

55.73567

542.56458

403.79855

1521.30897

121926.14118

513.62003

524.85446

24455.69308

50628.24943

490.36453

9945.29668

54154.23977

914.79430

Meas Value

91.19386

63.84787

118.01492

4010.19305

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T05:32:39-05:00

Type Sample

VialNumber 3212

Sample Name 160-34268-A-19-C MS

Data File Name 139SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 5:37 AM on:6/15/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.7

96.9

99.4

92.8

93.7

Lower Limit

80

80

80

80

%Recovery

91.8

119.0

122.0

94.8

97.71672660

9138713

5124619

11746841

3858371

5139631

1.32

5.15

1.07

5.00

0.88

Reference CPS

7985798

302355

8248441

203523

%RSD

0.94

3.65

0.50

2.55

0.601633896

8650460

4964364

11679362

3579636

4815410

3

2

3

2

3

CPS

7334034

359747

10061107

193009

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

183.21965

1097.18696

985.15846

1104.26896

1066.13157

5.26506

0.19604

576.08361

0.01837

0.01826

-0.38971

2145.61124

56.49120

131.14808

21.37074

110.58160

1020.24677

187.30095

933.89357

978.66793

239.42312

0.37444

45.43076

2.20321

438.62751

-0.01675

0.07244

0.09083

91.60982

548.59348

492.57923

552.13448

533.06579

2.63253

0.09802

288.04180

0.00918

0.00913

-0.19486

1072.80562

28.24560

65.57404

10.68537

55.29080

510.12338

93.65047

466.94678

489.33397

119.71156

0.18722

22.71538

1.10161

219.31375

-0.00837

0.03622

0.04541

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

961.45292

2.25226

1143.27623

1221.74067

955.08941

364.10788

1560.10731

50.82240

1117.56360

820.26745

2022.64125

250354.20438

991.34267

1015.41813

22945.14676

102419.51967

1000.14629

20321.63499

52603.02036

2193.24010

FinalConcentration

185.11194

131.26129

243.35666

7951.35477

480.72646

1.12613

571.63812

610.87033

477.54470

182.05394

780.05366

25.41120

558.78180

410.13372

1011.32062

125177.10219

495.67133

507.70907

11472.57338

51209.75984

500.07314

10160.81750

26301.51018

1096.62005

Meas Value

92.55597

65.63065

121.67833

3975.67739

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T05:39:08-05:00

Type Sample

VialNumber 3301

Sample Name 160-34268-A-19-D MSD

Data File Name 140SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 5:43 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.2

100.6

97.0

97.5

94.2

Lower Limit

80

80

80

80

%Recovery

90.5

118.3

115.9

96.9

96.41672660

9138713

5124619

11746841

3858371

5139631

13.06

7.68

11.98

6.52

13.03

Reference CPS

7985798

302355

8248441

203523

%RSD

10.31

5.30

10.95

5.25

10.311612552

8612492

5157179

11396901

3763237

4841790

3

2

3

2

3

CPS

7228180

357679

9563109

197124

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

189.91711

1119.14882

964.51460

1129.72318

1076.61355

5.78437

0.16372

545.70789

0.02057

0.01970

-0.41923

2330.11361

51.63060

112.60210

16.20624

71.60244

1049.77866

193.12509

959.98326

1008.09017

235.73140

0.67599

49.50324

2.25226

446.05196

-0.01072

0.07639

0.04490

94.95855

559.57441

482.25730

564.86159

538.30677

2.89218

0.08186

272.85394

0.01028

0.00985

-0.20961

1165.05681

25.81530

56.30105

8.10312

35.80122

524.88933

96.56255

479.99163

504.04508

117.86570

0.33799

24.75162

1.12613

223.02598

-0.00536

0.03820

0.02245

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

166.70696

2.29024

181.45583

589.34556

239.39889

114.86349

495.94325

87.52279

526.51372

260.00664

998.15223

246256.42930

83.79250

136.60790

14740.53900

25147.63701

186.44862

7232.87533

38766.30004

1217.64628

FinalConcentration

131.85711

26.59747

1942.00688

237.86317

83.35348

1.14512

90.72792

294.67278

119.69944

57.43174

247.97162

43.76139

263.25686

130.00332

499.07611

123128.21465

41.89625

68.30395

7370.26950

12573.81850

93.22431

3616.43766

19383.15002

608.82314

Meas Value

65.92855

13.29874

971.00344

118.93158

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T05:45:40-05:00

Type Sample

VialNumber 3302

Sample Name 160-34268-B-19-A PDS

Data File Name 141SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 5:50 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.2

99.9

101.1

96.2

96.1

Lower Limit

80

80

80

80

%Recovery

92.5

113.1

118.8

93.9

99.51672660

9138713

5124619

11746841

3858371

5139631

0.86

1.30

1.03

0.68

0.68

Reference CPS

7985798

302355

8248441

203523

%RSD

0.41

0.25

0.44

1.56

0.901663788

8973553

5117491

11872857

3713260

4939955

3

2

3

2

3

CPS

7385771

342035

9795735

191011

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

41.98542

152.98469

3.37663

106.58308

45.98364

2.81618

0.21321

117.04882

0.00694

0.00748

-0.49457

1145.20632

47.71616

110.41380

16.10312

73.64711

243.21240

39.77849

9.87369

70.10269

109.05077

0.24211

53.12291

2.29024

108.51343

-0.01256

0.01215

0.02880

20.99271

76.49234

1.68831

53.29154

22.99182

1.40809

0.10660

58.52441

0.00347

0.00374

-0.24728

572.60316

23.85808

55.20690

8.05156

36.82356

121.60620

19.88925

4.93684

35.05135

54.52538

0.12106

26.56146

1.14512

54.25671

-0.00628

0.00608

0.01440

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.07482

0.00173

0.14994

-0.02907

0.00345

0.11149

0.09771

0.78217

0.15432

0.13829

22.79322

0.26757

0.02031

0.43494

0.20874

29.58979

FinalConcentration

0.46410

0.00428

26.04237

-41.14332

3.92773

6.78063

10.54496

-13.14948

0.03741

0.00087

0.07497

-0.01453

0.00172

0.05574

0.04885

0.39109

0.07716

0.06915

11.39661

0.13378

0.01015

0.21747

0.10437

14.79489

Meas Value

0.23205

0.00214

13.02119

-20.57166

1.96386

3.39032

5.27248

-6.57474

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 099CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431088

Operator CB 7700

Acq Date Time 2019-06-15T05:52:17-05:00

Type Sample

VialNumber 3303

Sample Name MB 160-431088/1-A

Data File Name 142SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 5:57 AM on:6/15/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

99.3

Lower Limit

80

80

80

80

80

80

80

80

104.3

101.8

100.2

99.9

100.1

99.4

1672660

9138713

5124619

11746841

3858371

5139631

2.10

8.70

0.58

8.31

1.14

Reference CPS

7985798

302355

8248441

203523

5121093

11757390

3836183

5103840

%RSD

0.54

10.07

0.59

9.41

1.48

3

2

3

CPS

7438444

304939

8121584

212186

1702346

9160643

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

93.1

100.9

98.5

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00290

0.00622

-0.56013

0.50568

0.23808

0.26818

0.01649

0.00397

-0.00101

-0.01404

0.03459

5.35060

-0.00073

0.00000

0.02439

0.13118

0.00041

0.00423

-0.00038

-0.00044

0.00170

0.80960

0.00308

13.50878

0.03615

-0.02907

0.73600

-0.00899

0.00145

0.00311

-0.28006

0.25284

0.11904

0.13409

0.00825

0.00198

-0.00051

-0.00702

0.01730

2.67530

-0.00037

0.00000

0.01219

0.06559

0.00021

0.00211

-0.00019

-0.00022

0.00085

0.40480

0.00154

6.75439

0.01808

-0.01453

0.36800

-0.00449

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

892.35658

0.43855

956.42836

952.02631

980.41084

463.38626

1012.31345

0.00680

893.18975

887.81095

932.38896

9764.02950

936.68234

1004.67344

9197.56448

9431.98961

951.64806

9326.10591

10214.73983

944.30197

FinalConcentration

100.19055

105.17805

207.68570

9275.62136

446.17829

0.21928

478.21418

476.01316

490.20542

231.69313

506.15673

0.00340

446.59488

443.90547

466.19448

4882.01475

468.34117

502.33672

4598.78224

4715.99481

475.82403

4663.05295

5107.36991

472.15099

Meas Value

50.09528

52.58903

103.84285

4637.81068

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T05:59:01-05:00

Type Sample

VialNumber 3304

Sample Name LCS 160-431088/2-A

Data File Name 143SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 6:03 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.7

102.2

102.3

99.2

99.6

Lower Limit

80

80

80

80

%Recovery

93.8

97.6

99.0

99.6

101.51672660

9138713

5124619

11746841

3858371

5139631

1.46

4.59

0.72

3.89

0.90

Reference CPS

7985798

302355

8248441

203523

%RSD

0.71

3.35

0.43

2.64

0.261697916

9112523

5239209

12013263

3826203

5121178

3

2

3

2

3

CPS

7486721

295193

8165080

202650

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

179.54736

988.29397

969.61375

1001.64952

992.09205

0.20918

0.59599

894.54619

0.01682

0.01058

-0.54554

986.87803

0.02059

0.03011

0.01156

0.01420

959.40344

188.24147

925.44125

1004.77331

456.22353

0.17815

0.01490

0.43855

475.89923

-0.01424

0.06999

0.01609

89.77368

494.14698

484.80687

500.82476

496.04603

0.10459

0.29800

447.27309

0.00841

0.00529

-0.27277

493.43901

0.01029

0.01505

0.00578

0.00710

479.70172

94.12073

462.72062

502.38666

228.11177

0.08908

0.00745

0.21928

237.94962

-0.00712

0.03500

0.00805

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

63.61477

8.16002

1927.74205

2174.25765

1707.31830

2104.45036

1225.94324

86.55755

570.24946

1403.04148

2943.67293

129405.80003

569.37955

1042.02859

25111.26164

75411.09824

5231.64300

20863.67004

51639.19119

4052.37384

FinalConcentration

71.07252

1115.27192

933.25334

2055.98541

6.36148

0.81600

192.77421

217.42576

170.73183

210.44504

122.59432

8.65575

57.02495

140.30415

294.36729

12940.58000

56.93795

104.20286

2511.12616

7541.10982

523.16430

2086.36700

5163.91912

405.23738

Meas Value

7.10725

111.52719

93.32533

205.59854

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T06:05:34-05:00

Type Sample

VialNumber 3305

Sample Name LCSSRM 160-431088/3-A

Data File Name 144SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 6:10 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.1

101.3

98.8

100.4

97.6

Lower Limit

80

80

80

80

%Recovery

92.6

96.0

96.4

95.9

99.31672660

9138713

5124619

11746841

3858371

5139631

6.56

0.91

7.91

0.33

7.45

Reference CPS

7985798

302355

8248441

203523

%RSD

5.12

0.89

6.87

1.58

6.631660210

8967755

5192582

11601706

3875223

5018594

3

2

3

2

3

CPS

7393162

290406

7949531

195145

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1591.04107

1299.87731

5.43747

138.23127

1044.68330

1.48512

-0.15661

40.13832

0.00250

0.00023

-2.66276

2873.72668

263.63127

583.89080

70.06700

236.87546

43.85426

485.03401

2367.10213

1118.21328

548.30190

0.30235

11.73951

8.16002

1260.40972

-0.06487

0.10277

0.03892

159.10411

129.98773

0.54375

13.82313

104.46833

0.14851

-0.01566

4.01383

0.00025

0.00002

-0.26628

287.37267

26.36313

58.38908

7.00670

23.68755

4.38543

48.50340

236.71021

111.82133

54.83019

0.03024

1.17395

0.81600

126.04097

-0.00649

0.01028

0.00389

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

71.61390

1.79931

188.13859

204.75192

51.34256

20.52664

377.04939

77.88117

469.16719

115.27909

911.86592

286616.40318

38.31631

33.88731

14202.40850

28701.72413

182.91567

8177.83970

33808.53382

1440.15864

FinalConcentration

35.53424

16.80918

80.13355

395.14502

35.80695

0.89965

94.06929

102.37596

25.67128

10.26332

188.52470

38.94058

234.58360

57.63955

455.93296

143308.20159

19.15815

16.94365

7101.20425

14350.86206

91.45783

4088.91985

16904.26691

720.07932

Meas Value

17.76712

8.40459

40.06677

197.57251

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T06:12:17-05:00

Type Sample

VialNumber 3306

Sample Name 160-34268-B-20-A

Data File Name 145SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 6:17 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.5

99.1

101.7

97.2

98.1

Lower Limit

80

80

80

80

%Recovery

91.9

113.1

117.1

96.5

99.31672660

9138713

5124619

11746841

3858371

5139631

1.84

2.73

0.17

2.64

1.70

Reference CPS

7985798

302355

8248441

203523

%RSD

0.75

1.00

0.51

0.43

0.961660331

8911487

5080138

11947040

3749313

5041142

3

2

3

2

3

CPS

7339951

342013

9661837

196340

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.61183

109.87877

3.57626

66.85485

23.81383

3.19564

0.00062

5.55746

0.00210

0.01562

-0.48444

1518.97112

45.78121

104.39536

15.06513

69.19001

31.13953

1.19040

0.11566

30.29733

4.08555

0.24544

67.05044

1.79931

5.79672

-0.01590

0.00775

0.05122

1.80591

54.93938

1.78813

33.42743

11.90692

1.59782

0.00031

2.77873

0.00105

0.00781

-0.24222

759.48556

22.89060

52.19768

7.53257

34.59500

15.56976

0.59520

0.05783

15.14867

2.04277

0.12272

33.52522

0.89965

2.89836

-0.00795

0.00387

0.02561

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

117.2

100.0

112.6

109.9

117.0

112.8

101.8

119.2

120.0

107.7

111.6

108.1

119.1

123.6

118.3

118.8

108.4

106.7

106.6

110.6

105.5

%Recovery

100.0

103.8

95.8

70.9

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.85816

24.99693

5.63079

1.09912

23.40649

11.27622

5.08788

5.96162

5.99874

10.77086

11.16090

2.16256

59.53320

2.47125

5.91711

59.40116

54.22258

106.67151

106.58761

110.60399

5.27675

Meas Value

4.99787

0.51876

95.80915

35.45368

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T06:18:59-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 146LCCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 6:24 AM on:6/15/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.9

94.0

100.6

96.0

101.6

Lower Limit

80

80

80

80

%Recovery

92.3

87.6

96.0

89.6

97.91672660

9138713

5124619

11746841

3858371

5139631

1.23

10.05

1.19

9.49

1.05

Reference CPS

7985798

302355

8248441

203523

%RSD

0.38

9.11

1.04

5.60

0.631637425

9308113

4815835

11821707

3705068

5224369

3

2

3

2

3

CPS

7369552

264900

7921742

182399

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

95.7

113.9

129.6

118.4

118.8

116.2

94.3

126.6

111.4

111.6

106.4

117.9

126.1

124.6

124.6

116.9

112.5

68.5

104.6

108.6

110.6

107.2

116.6

112.6

118.0

128.0

118.6

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.91394

3.41651

25.91781

2.36794

1.18818

11.61834

9.42523

6.33114

11.14482

1.11606

5.32236

2.35861

2.52141

12.45679

2.49238

2.33781

11.25325

1.36942

0.52279

2.17231

5.52997

10.72058

1.16623

5.63079

11.80416

12.79771

0.59298

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

105.8

110.0

102.1

110.2

104.8

105.3

99.0

100.5

112.3

105.5

107.0

104.1

104.6

111.7

105.7

109.7

103.1

101.8

110.8

98.9

99.4

%Recovery

98.4

103.6

98.7

102.2

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

105.82278

54.98824

51.03498

110.16446

104.78967

105.33936

49.50519

100.53415

112.27296

105.49365

106.97943

104.07197

2614.06044

111.73059

105.66383

2742.96229

2576.91915

2544.11699

2770.83873

2473.50122

99.37391

Meas Value

98.36194

103.61368

197.35919

2554.98333

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T06:25:40-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 147_CCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.6

93.7

102.7

93.1

100.9

Lower Limit

80

80

80

80

%Recovery

93.0

86.6

100.0

91.6

101.41672660

9138713

5124619

11746841

3858371

5139631

0.95

8.17

1.25

7.77

1.22

Reference CPS

7985798

302355

8248441

203523

%RSD

0.86

7.48

0.86

5.17

0.861696660

9373442

4803414

12068437

3593896

5186495

3

2

3

2

3

CPS

7427143

261917

8248114

186334

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn
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Te
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Mo

Ru

Rh

Pd
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110

110
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110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90
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99.9

103.7

105.3
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98.9

112.6

104.8
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99.9

104.8
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98.8
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ug/l
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ug/l

ug/l

ug/l

ug/l
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108.02287

107.30584

107.33352

106.11800

105.54968

106.44341
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99.12187

99.14577

52.42030

107.52509

106.38366

51.03498

107.98769

106.90404

10.79212

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165
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115

115
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02177

0.24610

-0.07902

-0.02871

0.00791

0.05327

-0.00088

0.00105

-0.01491

-0.00078

0.03544

1.87866

0.00290

0.00046

0.15390

0.31326

-0.28061

-11.05549

-8.78836

0.01960

Meas Value

-0.01239

0.00652

5.29684

-24.67236

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T06:32:20-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 148_CCB.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 6:37 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.8

100.9

103.7

101.3

102.9

Lower Limit

80

80

80

80

%Recovery

94.3

100.7

99.5

102.0

100.71672660

9138713

5124619

11746841

3858371

5139631

1.11

0.02

1.67

0.61

0.51

Reference CPS

7985798

302355

8248441

203523

%RSD

1.33

1.84

0.48

3.04

1.141683934

9392612

5168871

12178440

3910293

5290930

3

2

3

2

3

CPS

7528803

304488

8204511

207536

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.33403

0.02986

0.05466

0.05546

0.00375

0.01657

0.02072

1.04287

0.00247

0.00001

0.64851

0.00377

0.00007

0.00136

0.00071

0.00000

0.00002

0.34103

0.00160

0.04462

0.02670

0.09016

0.01482

0.24610

0.41466

-0.00621

0.00173

0.00015

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165
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165

165

115

115
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115

165

165

72

72

72

72
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205

208

209

232

238
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197
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140
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147
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

72.67957

2.68713

199.50224

228.69747

54.68064

21.49353

383.81058

80.86995

614.89399

138.60355

1005.79192

302219.23924

40.79243

35.31090

19229.30487

39137.89545

231.34713

10730.53190

39118.93606

1780.18577

FinalConcentration

36.03743

16.76586

95.84713

308.21492

7.26796

0.26871

19.95022

22.86975

5.46806

2.14935

38.38106

8.08700

61.48940

13.86036

100.57919

30221.92392

4.07924

3.53109

1922.93049

3913.78954

23.13471

1073.05319

3911.89361

178.01858

Meas Value

3.60374

1.67659

9.58471

30.82149

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T06:39:05-05:00

Type Sample

VialNumber 3307

Sample Name 160-34268-B-20-A SD

Data File Name 149SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.1

96.5

104.0

96.0

102.6

Lower Limit

80

80

80

80

%Recovery

93.9

95.5

103.2

94.0

102.21672660

9138713

5124619

11746841

3858371

5139631

0.68

9.17

0.61

7.25

0.71

Reference CPS

7985798

302355

8248441

203523

%RSD

0.15

8.42

0.74

5.20

0.321708694

9328908

4945924

12221540

3705415

5271081

3

2

3

2

3

CPS

7497075

288812

8512574

191220

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.30601

106.43580

3.78831

75.41301

22.90841

3.61245

0.02268

4.42670

0.00454

0.00676

-0.95018

1709.00030

49.46411

110.95599

15.83199

73.46963

30.16653

1.09412

0.12889

29.25646

3.90046

0.32499

71.87978

2.68713

3.95892

-0.08192

0.01239

0.03417

0.23060

10.64358

0.37883

7.54130

2.29084

0.36124

0.00227

0.44267

0.00045

0.00068

-0.09502

170.90003

4.94641

11.09560

1.58320

7.34696

3.01665

0.10941

0.01289

2.92565

0.39005

0.03250

7.18798

0.26871

0.39589

-0.00819

0.00124

0.00342

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72
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205

208

209

232

238
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185

195

197
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139
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146
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105

Tl
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U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb
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Pd

2

3

TuneFile
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TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

995.85675

2.89082

1173.01874

1257.49650

1037.61671

400.89740

1695.01174

96.36662

1178.99740

864.18149

2008.54406

247902.74090

1024.16157

1037.34807

27045.68062

111197.27347

1004.97111

22683.03353

124848.21391

2042.74026

FinalConcentration

182.60168

126.08187

243.23634

8587.30549

497.92837

1.44541

586.50937

628.74825

518.80836

200.44870

847.50587

48.18331

589.49870

432.09074

1004.27203

123951.37045

512.08078

518.67404

13522.84031

55598.63674

502.48555

11341.51676

62424.10696

1021.37013

Meas Value

91.30084

63.04094

121.61817

4293.65275

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T06:45:49-05:00

Type Sample

VialNumber 3308

Sample Name 160-34268-A-20-C MS

Data File Name 150SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 6:50 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.3

92.5

98.9

88.5

92.8

Lower Limit

80

80

80

80

%Recovery

87.8

107.3

114.8

90.1

96.71672660

9138713

5124619

11746841

3858371

5139631

0.79

5.92

0.55

5.34

1.46

Reference CPS

7985798

302355

8248441

203523

%RSD

0.67

5.91

1.87

6.70

0.541616830

8620029

4738058

11614900

3415451

4771516

3

2

3

2

3

CPS

7013968

324480

9469864

183322

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

186.33439

1103.21813

1036.26866

1119.67870

1066.41605

5.67175

0.32964

642.13917

0.02100

0.02344

-0.35290

2631.18180

51.23796

105.93313

16.86516

83.65686

1003.65957

187.48664

930.09604

972.32239

240.17202

0.55371

69.42579

2.89082

447.74789

-0.01908

0.07908

0.07222

93.16719

551.60906

518.13433

559.83935

533.20803

2.83587

0.16482

321.06958

0.01050

0.01172

-0.17645

1315.59090

25.61898

52.96657

8.43258

41.82843

501.82978

93.74332

465.04802

486.16119

120.08601

0.27686

34.71289

1.44541

223.87394

-0.00954

0.03954

0.03611

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

940.79061

2.40779

1153.14777

1202.71665

993.16551

390.51636

1508.77407

85.31126

1031.88546

783.23809

1726.42051

220537.75853

979.81347

1024.96347

21717.00579

93286.79994

875.42561

18586.89915

49630.71990

1821.44594

FinalConcentration

176.42868

126.77796

239.99996

7626.84838

470.39531

1.20389

576.57389

601.35833

496.58275

195.25818

754.38704

42.65563

515.94273

391.61905

863.21025

110268.87927

489.90673

512.48173

10858.50290

46643.39997

437.71281

9293.44957

24815.35995

910.72297

Meas Value

88.21434

63.38898

119.99998

3813.42419

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T06:52:20-05:00

Type Sample

VialNumber 3309

Sample Name 160-34268-A-20-D MSD

Data File Name 151SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 6:57 AM on:6/15/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.2

97.8

97.8

95.0

94.9

Lower Limit

80

80

80

80

%Recovery

86.6

118.7

121.3

95.1

96.21672660

9138713

5124619

11746841

3858371

5139631

1.28

7.76

1.67

7.54

2.63

Reference CPS

7985798

302355

8248441

203523

%RSD

2.04

7.35

2.13

10.01

1.391609505

8609000

5009667

11489099

3664274

4877010

3

2

3

2

3

CPS

6916810

358893

10006305

193524

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

181.15869

1085.33466

976.83974

1092.27497

1038.18539

4.54834

0.20034

615.15747

0.01984

0.04754

-0.43962

2868.33978

45.66613

93.04490

14.41855

73.28600

1026.57939

190.84967

942.12431

978.66971

248.64088

0.56683

46.83051

2.40779

450.67114

-0.01493

0.07777

0.07650

90.57934

542.66733

488.41987

546.13749

519.09269

2.27417

0.10017

307.57874

0.00992

0.02377

-0.21981

1434.16989

22.83306

46.52245

7.20928

36.64300

513.28970

95.42484

471.06216

489.33486

124.32044

0.28342

23.41526

1.20389

225.33557

-0.00747

0.03888

0.03825

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

167.20083

1.95671

191.25696

565.00875

241.66402

115.93341

446.54152

71.62277

579.31374

266.87718

908.52699

262906.63470

77.11367

129.40260

13006.44286

26227.59790

175.94607

7581.61420

31036.47554

1414.66741

FinalConcentration

129.93818

25.98433

1930.82841

351.85983

83.60041

0.97835

95.62848

282.50438

120.83201

57.96670

223.27076

35.81139

289.65687

133.43859

454.26350

131453.31735

38.55683

64.70130

6503.22143

13113.79895

87.97303

3790.80710

15518.23777

707.33370

Meas Value

64.96909

12.99216

965.41420

175.92992

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T06:58:53-05:00

Type Sample

VialNumber 3310

Sample Name 160-34268-B-20-A PDS

Data File Name 152SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 7:03 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.2

102.0

104.2

98.6

99.4

Lower Limit

80

80

80

80

%Recovery

90.9

111.6

117.6

95.0

101.61672660

9138713

5124619

11746841

3858371

5139631

11.30

4.81

11.24

4.40

10.76

Reference CPS

7985798

302355

8248441

203523

%RSD

8.71

3.10

8.93

2.27

8.861700086

9159687

5226505

12236296

3803061

5108445

3

2

3

2

3

CPS

7256247

337460

9697676

193419

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

41.29019

153.06789

3.71649

100.35923

43.48440

2.89285

0.17467

116.79658

0.00763

0.01150

-0.47710

1419.09305

40.68778

91.56109

13.15336

60.83675

231.96501

39.23311

9.86749

68.23594

106.82322

0.28979

59.24486

1.95671

104.90345

-0.00865

0.01374

0.02535

20.64509

76.53395

1.85824

50.17962

21.74220

1.44642

0.08733

58.39829

0.00381

0.00575

-0.23855

709.54653

20.34389

45.78054

6.57668

30.41838

115.98250

19.61656

4.93374

34.11797

53.41161

0.14489

29.62243

0.97835

52.45172

-0.00432

0.00687

0.01267

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

91.91736

2.73275

336.12899

330.93721

122.07801

31.07028

815.06217

202.48485

631.82612

75.44345

2083.26335

191885.51771

288.03044

114.82598

32735.99532

37679.87564

856.99413

9926.09323

106405.78857

1678.17609

FinalConcentration

44.12911

11.03088

94.56710

1523.12589

45.95868

1.36637

168.06449

165.46860

61.03900

15.53514

407.53109

101.24243

315.91306

37.72172

1041.63168

95942.75886

144.01522

57.41299

16367.99766

18839.93782

428.49706

4963.04661

53202.89429

839.08804

Meas Value

22.06455

5.51544

47.28355

761.56294

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T07:05:33-05:00

Type Sample

VialNumber 3311

Sample Name 160-34280-B-1-A

Data File Name 153SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 7:10 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.5

101.4

105.2

97.7

98.6

Lower Limit

80

80

80

80

%Recovery

93.8

108.1

114.4

95.5

102.21672660

9138713

5124619

11746841

3858371

5139631

6.37

6.53

6.58

7.89

5.75

Reference CPS

7985798

302355

8248441

203523

%RSD

5.93

7.54

6.28

6.72

6.251708910

9277505

5197522

12355790

3769777

5065545

3

2

3

2

3

CPS

7493277

326787

9434905

194392

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.20591

261.20010

2.80009

67.93330

493.25828

2.79416

0.02936

8.68905

0.00644

0.01587

-0.47964

2753.86101

63.22566

170.82135

27.50568

124.24376

43.34383

4.53588

19.48961

24.93452

3.37264

0.27572

41.02525

2.73275

18.88545

-0.00773

0.02076

0.11023

1.60296

130.60005

1.40004

33.96665

246.62914

1.39708

0.01468

4.34452

0.00322

0.00793

-0.23982

1376.93050

31.61283

85.41068

13.75284

62.12188

21.67191

2.26794

9.74481

12.46726

1.68632

0.13786

20.51262

1.36637

9.44272

-0.00387

0.01038

0.05512

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

53.56938

1.80524

448.18736

317.48608

175.33652

39.66221

593.31977

112.59211

776.10291

76.79237

2558.40697

223463.60349

244.66638

102.19360

14320.19583

34999.87340

329.83723

12310.34392

65517.20395

1156.73424

FinalConcentration

32.65103

18.25827

101.31361

582.49656

26.78469

0.90262

224.09368

158.74304

87.66826

19.83110

296.65989

56.29605

388.05146

38.39619

1279.20349

111731.80174

122.33319

51.09680

7160.09791

17499.93670

164.91861

6155.17196

32758.60198

578.36712

Meas Value

16.32552

9.12914

50.65681

291.24828

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T07:12:11-05:00

Type Sample

VialNumber 3312

Sample Name 160-34280-B-2-A

Data File Name 154SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 7:17 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.0

103.4

100.4

98.9

96.2

Lower Limit

80

80

80

80

%Recovery

91.2

107.8

108.5

99.7

99.41672660

9138713

5124619

11746841

3858371

5139631

3.85

1.21

5.03

1.36

4.41

Reference CPS

7985798

302355

8248441

203523

%RSD

3.16

2.12

3.60

2.85

3.001662003

8861747

5296645

11791603

3814240

4946005

3

2

3

2

3

CPS

7282410

325828

8949603

202877

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.99273

209.90350

3.70115

118.12117

215.76229

1.95389

0.00992

5.11953

0.00467

0.02267

-0.46984

3246.31324

60.74031

206.59689

49.80769

260.74444

86.40943

15.57943

8.58745

24.58110

4.99501

0.64456

72.44934

1.80524

10.01229

-0.01581

0.01726

0.05796

1.49636

104.95175

1.85058

59.06059

107.88114

0.97694

0.00496

2.55977

0.00233

0.01134

-0.23492

1623.15662

30.37016

103.29844

24.90385

130.37222

43.20472

7.78971

4.29373

12.29055

2.49750

0.32228

36.22467

0.90262

5.00615

-0.00790

0.00863

0.02898

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

57.88372

1.68611

329.86360

403.94074

127.76642

28.86177

1376.70186

111.79732

480.74727

82.32420

4620.55945

186895.65679

171.40997

71.04656

31523.97588

47328.65604

577.50306

12832.75315

187569.33014

1040.60698

FinalConcentration

52.79247

12.66686

70.15987

682.91763

28.94186

0.84306

164.93180

201.97037

63.88321

14.43089

688.35093

55.89866

240.37364

41.16210

2310.27972

93447.82839

85.70499

35.52328

15761.98794

23664.32802

288.75153

6416.37657

93784.66507

520.30349

Meas Value

26.39624

6.33343

35.07993

341.45882

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T07:18:47-05:00

Type Sample

VialNumber 3401

Sample Name 160-34280-B-3-A

Data File Name 155SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 7:23 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.9

97.8

99.7

93.9

95.0

Lower Limit

80

80

80

80

%Recovery

88.8

108.1

111.9

93.3

97.41672660

9138713

5124619

11746841

3858371

5139631

0.36

0.38

1.41

1.08

0.22

Reference CPS

7985798

302355

8248441

203523

%RSD

1.19

0.41

0.72

1.80

1.481629763

8765934

5011683

11710446

3621114

4881703

3

2

3

2

3

CPS

7095312

326920

9234096

189792

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.95017

179.31998

2.34832

78.51946

237.58259

2.04224

0.00875

2.62174

0.00388

0.01068

-0.42438

7052.83237

53.86727

145.95345

27.37576

133.26839

48.42822

2.57195

4.87005

22.83325

2.80081

0.37193

61.21844

1.68611

8.59437

-0.01004

0.01526

0.07603

0.97508

89.65999

1.17416

39.25973

118.79129

1.02112

0.00437

1.31087

0.00194

0.00534

-0.21219

3526.41619

26.93363

72.97673

13.68788

66.63420

24.21411

1.28597

2.43503

11.41663

1.40041

0.18596

30.60922

0.84306

4.29719

-0.00502

0.00763

0.03801

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

70.00314

2.35829

129.49711

194.45936

29.95359

16.85687

495.28685

52.22369

493.25333

122.00924

912.21409

264457.91958

32.64347

44.44056

15291.44093

35844.40117

490.22971

8011.89305

39161.32749

1140.25704

FinalConcentration

49.10365

18.12104

64.30859

386.36594

35.00157

1.17915

64.74856

97.22968

14.97679

8.42843

247.64343

26.11185

246.62666

61.00462

456.10705

132228.95979

16.32174

22.22028

7645.72046

17922.20058

245.11486

4005.94653

19580.66375

570.12852

Meas Value

24.55182

9.06052

32.15430

193.18297

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T07:25:23-05:00

Type Sample

VialNumber 3402

Sample Name 160-34280-B-4-A

Data File Name 156SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 7:30 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.1

97.9

97.6

95.0

93.7

Lower Limit

80

80

80

80

%Recovery

87.9

107.8

111.2

96.0

96.91672660

9138713

5124619

11746841

3858371

5139631

13.03

1.16

11.91

0.73

11.62

Reference CPS

7985798

302355

8248441

203523

%RSD

9.58

0.45

10.34

2.25

10.351620423

8690551

5017033

11463101

3665492

4814264

3

2

3

2

3

CPS

7016902

326060

9174311

195401

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.81965

92.85367

2.97790

67.21886

18.77027

3.13488

-0.00252

2.19564

0.00164

0.00680

-0.49739

1805.44630

61.29281

155.17546

24.51408

100.92745

30.26331

0.82929

0.25112

30.19495

4.98001

0.55956

35.02944

2.35829

8.43768

-0.01309

0.00344

0.02919

0.40983

46.42683

1.48895

33.60943

9.38513

1.56744

-0.00126

1.09782

0.00082

0.00340

-0.24870

902.72315

30.64640

77.58773

12.25704

50.46372

15.13166

0.41465

0.12556

15.09747

2.49000

0.27978

17.51472

1.17915

4.21884

-0.00655

0.00172

0.01459

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

63.19329

1.77442

110.82770

173.66693

23.67640

15.97514

579.05652

58.29802

439.21582

104.25152

905.59550

243907.59935

28.85675

37.40883

11803.04742

25130.07719

305.23327

6185.92505

78975.44653

956.01339

FinalConcentration

39.40406

16.61094

55.42330

226.06910

31.59665

0.88721

55.41385

86.83347

11.83820

7.98757

289.52826

29.14901

219.60791

52.12576

452.79775

121953.79967

14.42838

18.70442

5901.52371

12565.03860

152.61663

3092.96253

39487.72327

478.00670

Meas Value

19.70203

8.30547

27.71165

113.03455

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T07:32:03-05:00

Type Sample

VialNumber 3403

Sample Name 160-34280-B-5-A

Data File Name 157SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 7:37 AM on:6/15/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.0

100.3

101.3

96.4

97.4

Lower Limit

80

80

80

80

%Recovery

92.2

117.1

122.1

95.9

101.81672660

9138713

5124619

11746841

3858371

5139631

1.21

2.18

0.36

2.21

1.15

Reference CPS

7985798

302355

8248441

203523

%RSD

0.93

1.69

0.98

1.15

1.621702879

9051766

5139487

11901751

3720264

5005412

3

2

3

2

3

CPS

7360801

353981

10074833

195078

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.55607

79.88743

2.49679

57.55522

19.26684

2.86962

0.01233

1.58019

0.00280

0.00937

-0.50004

886.91405

40.84039

96.88183

14.16062

62.78406

23.89819

0.41666

0.09354

27.14844

3.95726

0.36403

27.55368

1.77442

7.15673

-0.01523

0.00671

0.04297

0.27803

39.94372

1.24839

28.77761

9.63342

1.43481

0.00616

0.79009

0.00140

0.00469

-0.25002

443.45702

20.42019

48.44092

7.08031

31.39203

11.94909

0.20833

0.04677

13.57422

1.97863

0.18202

13.77684

0.88721

3.57837

-0.00761

0.00336

0.02149

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

216.26743

1.65983

289.72377

476.13321

384.17238

71.49875

611.37471

865.36839

409.51183

56.94135

2413.85304

146411.49663

947.86674

224.29453

16565.04773

32679.87578

913.47011

8481.77686

73085.59829

1097.03822

FinalConcentration

43.10037

10.88737

47.16831

449.29660

108.13371

0.82991

144.86189

238.06661

192.08619

35.74937

305.68735

432.68420

204.75591

28.47067

1206.92652

73205.74832

473.93337

112.14726

8282.52387

16339.93789

456.73506

4240.88843

36542.79914

548.51911

Meas Value

21.55018

5.44369

23.58415

224.64830

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T07:38:43-05:00

Type Sample

VialNumber 3404

Sample Name 160-34280-B-6-A

Data File Name 158SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 7:43 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.7

103.3

109.3

96.2

99.0

Lower Limit

80

80

80

80

%Recovery

92.0

109.2

117.7

95.3

102.41672660

9138713

5124619

11746841

3858371

5139631

1.59

5.81

1.52

5.55

0.24

Reference CPS

7985798

302355

8248441

203523

%RSD

1.10

3.69

1.11

3.18

0.411713455

9198740

5295755

12835698

3710218

5085827

3

2

3

2

3

CPS

7348757

330213

9708106

194049

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

8.30059

1031.53772

2.13023

61.31388

1775.89693

3.82936

0.02311

1.61004

0.02577

0.04650

-0.37466

3427.92013

57.89867

149.20794

27.16631

141.37268

57.66760

1.89571

54.37223

22.35767

4.41240

0.36496

37.49968

1.65983

81.00936

-0.00982

0.11360

0.48395

4.15029

515.76886

1.06512

30.65694

887.94846

1.91468

0.01156

0.80502

0.01288

0.02325

-0.18733

1713.96006

28.94934

74.60397

13.58316

70.68634

28.83380

0.94786

27.18612

11.17884

2.20620

0.18248

18.74984

0.82991

40.50468

-0.00491

0.05680

0.24198

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

118.3

95.5

107.5

111.6

110.6

108.1

107.9

120.6

114.5

100.1

103.3

103.5

115.2

118.2

110.0

106.5

97.0

96.0

94.7

111.4

102.9

%Recovery

99.1

106.7

93.1

57.7

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l
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22.12967
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5.72516
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48.50889
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Meas Value
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

106.0

101.1

103.9

102.3

104.1

Lower Limit

80

80
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%Recovery

95.8
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101.6
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9138713

5124619

11746841

3858371

5139631

0.49

2.17

1.61
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7985798

302355

8248441

203523

%RSD
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1.87
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3
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3

2

3

2
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193
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In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd
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120
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116.8
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105.7
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109.1
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107.5
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2

3
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1
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5
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1

5

2

2
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2

2
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0.5

2

5
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1

5
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0.5
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.67839

3.44926

24.23585

2.28365

1.18217

10.91875

8.97129

5.25462

11.20117

1.07457

5.21908
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5.45576
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11.18759
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3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

100.6

104.7

100.5

106.1

101.6

102.3

104.1

99.3

106.7

97.1

97.8

100.6

98.5

106.7

101.6

99.8

94.9

95.6

102.4

99.4

99.4

%Recovery

96.8

103.5

97.0

94.0

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

100.59614

52.34239

50.25923

106.09855

101.57049

102.32795

52.06362

99.28057

106.65227

97.05908

97.77439

100.57329

2463.67913

106.65998

101.59752

2495.97815

2371.60782

2390.64179

2559.90254

2484.38372

99.40994

Meas Value

96.83268

103.46577

194.02721

2349.74605

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3
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72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6
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66
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89
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27
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47

m/z

7

9
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Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg
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P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T07:52:03-05:00

Type CCV

VialNumber 1102
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Data File Name 160_CCV.D
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120
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12080

80

80

80

80

80

104.0

102.1

102.6

99.9

102.4

Lower Limit

80

80
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80
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95.6
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5124619
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QC ISTD Table
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46
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136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.01597

0.26155

-0.02510

0.01967

-0.02272

-0.04539

-0.00105

0.00223

-0.00594

-0.01068

0.04046

1.52125

0.00303

-0.00067

0.05632

0.42554

-2.01042

-13.59856

-8.11778

0.02153

Meas Value

-0.02533

0.00545

4.02057

-26.43692

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9
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23

Zr

Nb

Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg
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P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T07:58:44-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 161_CCB.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.6

103.9

104.3

103.3

103.9

Lower Limit

80

80

80

80

%Recovery

95.4

105.0

101.4

107.1

103.11672660

9138713

5124619

11746841

3858371

5139631

9.77

1.25

10.88

1.22

9.89

Reference CPS

7985798

302355

8248441

203523

%RSD

5.97

1.32

11.21

3.25

7.311724270

9559286

5324887

12248146

3987604

5339753

3

2

3

2

3

CPS

7620139

317347

8360754

218020

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l
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0.01974

0.04563

0.00321

0.01332

0.02955
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0.00121

0.00434

0.64852

0.01281

-0.00094

0.00154

0.00030

0.00060

-0.00070

0.32377

0.00223

0.01462

0.00441

0.17479

0.01471

0.26155

0.21203

-0.00666

0.00202

-0.00071

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165
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115

115

115

165

165

72

72

72

72
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205

208

209

232

238

178

181
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185

195

197
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139

140
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146

147
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Tl
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Th
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Sample Report 

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

412.67360

3.81143

454.51196

906.96039

572.36241

139.29010

774.27149

1234.06197

1210.99798

91.22984

3156.32679

250421.54080

951.26719

322.03698

21592.14610

44128.75746

985.68235

12008.15587

64283.12576

1730.42724

FinalConcentration

63.22663

19.22963

71.76077

446.78132

206.33680

1.90572

227.25598

453.48019

286.18121

69.64505

387.13575

617.03099

605.49899

45.61492

1578.16340

125210.77040

475.63360

161.01849

10796.07305

22064.37873

492.84117

6004.07794

32141.56288

865.21362

Meas Value

31.61332

9.61481

35.88038

223.39066

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T08:05:26-05:00

Type Sample

VialNumber 3405

Sample Name 160-34280-B-7-A

Data File Name 162SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 8:10 AM on:6/15/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.4

106.9

111.7

95.3

98.3

Lower Limit

80

80

80

80

%Recovery

92.6

114.4

122.8

97.4

102.71672660

9138713

5124619

11746841

3858371

5139631

0.83

1.59

0.25

0.39

0.85

Reference CPS

7985798

302355

8248441

203523

%RSD

1.02

1.96

0.71

1.99

0.471717325

9178195

5478732

13120424

3677006

5052365

3

2

3

2

3

CPS

7395341

345992

10132296

198143

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

9.79851

966.48912

3.39132

114.23284

3141.79430

6.68804

0.08343

2.44852

0.04995

0.02322

-0.07651

4661.37907

91.76146

270.11371

54.58609

290.27722

137.05800

10.81285

60.97800

26.39719

9.08917

0.48145

71.85168

3.81143

34.22129

-0.01773

0.12228

0.69001

4.89925

483.24456

1.69566

57.11642

1570.89715

3.34402

0.04171

1.22426

0.02498

0.01161

-0.03825

2330.68953

45.88073

135.05686

27.29305

145.13861

68.52900

5.40642

30.48900

13.19860

4.54458

0.24073

35.92584

1.90572

17.11065

-0.00886

0.06114

0.34500

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

149.50232

2.59456

689.71109

505.62712

203.68130

40.49462

1058.98158

368.57879

722.78727

86.34042

1723.69535

188055.80772

837.27071

186.97170

22654.63173

40777.04101

699.30328

6906.69973

82221.10773

1046.96626

FinalConcentration

82.93362

17.19196

35.84603

662.35023

74.75116

1.29728

344.85554

252.81356

101.84065

20.24731

529.49079

184.28940

361.39364

43.17021

861.84768

94027.90386

418.63535

93.48585

11327.31586

20388.52050

349.65164

3453.34986

41110.55386

523.48313

Meas Value

41.46681

8.59598

17.92302

331.17511

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T08:12:01-05:00

Type Sample

VialNumber 3406

Sample Name 160-34280-B-8-A

Data File Name 163SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 8:16 AM on:6/15/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.5

101.8

104.5

96.9

97.8

Lower Limit

80

80

80

80

%Recovery

90.1

118.9

122.7

96.1

101.31672660

9138713

5124619

11746841

3858371

5139631

0.84

9.31

0.41

9.65

0.77

Reference CPS

7985798

302355

8248441

203523

%RSD

0.22

7.45

0.24

6.41

1.231694441

9091984

5218051

12271758

3739456

5025416

3

2

3

2

3

CPS

7196344

359558

10121841

195654

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.44574

446.37990

2.85066

75.25764

1043.63790

3.84675

0.07241

0.80298

0.01245

0.02667

-0.33761

5193.61028

59.01898

152.31882

27.67876

133.25755

48.85066

3.88325

19.24776

25.74909

5.15947

0.33579

35.60978

2.59456

57.54828

-0.00288

0.05644

0.19041

1.72287

223.18995

1.42533

37.62882

521.81895

1.92337

0.03621

0.40149

0.00622

0.01333

-0.16880

2596.80514

29.50949

76.15941

13.83938

66.62877

24.42533

1.94163

9.62388

12.87455

2.57973

0.16789

17.80489

1.29728

28.77414

-0.00144

0.02822

0.09521

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

86.22173

3.46429

234.43269

386.15277

125.46551

27.79981

833.38948

129.08420

448.91713

105.78308

2674.53647

229082.39832

134.88039

97.31937

36207.49088

48897.23993

933.07065

11088.06311

100212.24820

2032.11016

FinalConcentration

59.88207

13.82526

51.94696

2491.28270

43.11086

1.73214

117.21635

193.07638

62.73275

13.89991

416.69474

64.54210

224.45856

52.89154

1337.26823

114541.19916

67.44019

48.65968

18103.74544

24448.61997

466.53532

5544.03156

50106.12410

1016.05508

Meas Value

29.94104

6.91263

25.97348

1245.64135

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T08:18:40-05:00

Type Sample

VialNumber 3407

Sample Name 160-34280-B-9-A

Data File Name 164SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 8:23 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.3

99.0

100.9

95.1

95.8

Lower Limit

80

80

80

80

%Recovery

89.6

109.5

114.0

95.6

100.71672660

9138713

5124619

11746841

3858371

5139631

0.48

0.49

0.64

1.12

0.61

Reference CPS

7985798

302355

8248441

203523

%RSD

0.84

0.69

1.17

1.98

0.581683988

8896116

5074340

11854809

3670344

4922496

3

2

3

2

3

CPS

7158979

331033

9403915

194633

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.11816

119.51948

2.19736

68.27756

123.01239

3.16029

0.02852

-0.02644

0.00659

0.01127

-0.47526

3442.52101

79.15999

186.33705

30.85206

135.38475

43.14020

1.26992

6.19268

25.50484

3.50108

0.42939

41.45037

3.46429

5.58209

-0.02153

0.00987

0.07580

0.55908

59.75974

1.09868

34.13878

61.50620

1.58015

0.01426

-0.01322

0.00329

0.00564

-0.23763

1721.26050

39.57999

93.16853

15.42603

67.69238

21.57010

0.63496

3.09634

12.75242

1.75054

0.21469

20.72518

1.73214

2.79105

-0.01076

0.00493

0.03790

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

51.66101

1.96214

290.51929

187.03124

36.42104

22.35435

567.73764

95.88687

347.23859

72.09937

1816.72369

165457.23169

38.73854

29.07824

18228.77408

34917.09866

593.06257

9337.51799

86697.77034

853.10810

FinalConcentration

43.34070

10.22768

42.95853

359.64780

25.83050

0.98107

145.25965

93.51562

18.21052

11.17717

283.86882

47.94343

173.61929

36.04968

908.36185

82728.61584

19.36927

14.53912

9114.38704

17458.54933

296.53129

4668.75899

43348.88517

426.55405

Meas Value

21.67035

5.11384

21.47926

179.82390

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T08:25:17-05:00

Type Sample

VialNumber 3408

Sample Name 160-34280-B-10-A

Data File Name 165SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.4

101.2

103.0

97.4

99.4

Lower Limit

80

80

80

80

%Recovery

91.4

108.4

114.3

97.8

102.71672660

9138713

5124619

11746841

3858371

5139631

0.79

3.87

0.79

4.37

1.39

Reference CPS

7985798

302355

8248441

203523

%RSD

0.55

3.77

0.13

2.73

0.681717054

9175689

5187762

12094126

3758824

5109180

3

2

3

2

3

CPS

7296348

327785

9429594

199114

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.88487

87.83370

1.93122

62.34715

66.12255

2.19702

0.06880

-0.10730

0.00458

0.01217

-0.46863

2184.53786

57.50910

143.92435

25.45719

114.76377

37.08224

0.95608

0.81535

23.87518

2.63517

0.27529

46.09827

1.96214

2.97044

-0.01093

0.00374

0.05593

0.44244

43.91685

0.96561

31.17357

33.06128

1.09851

0.03440

-0.05365

0.00229

0.00609

-0.23431

1092.26893

28.75455

71.96218

12.72859

57.38189

18.54112

0.47804

0.40768

11.93759

1.31758

0.13765

23.04914

0.98107

1.48522

-0.00546

0.00187

0.02797

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133
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95

101

103

105

Tl

Pb
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Th

U

Hf
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W

Re
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Nb
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2

3
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

61.28931

2.68158

225.69572

199.95821

53.05848

21.94766

490.46192

102.97010

469.67050

97.91166

1130.45648

214703.75076

59.35527

50.23034

11915.45878

30905.42455

302.41284

6656.74149

52447.23111

828.13849

FinalConcentration

54.77108

17.59627

43.12591

262.27150

30.64466

1.34079

112.84786

99.97911

26.52924

10.97383

245.23096

51.48505

234.83525

48.95583

565.22824

107351.87538

29.67763

25.11517

5957.72939

15452.71227

151.20642

3328.37075

26223.61556

414.06925

Meas Value

27.38554

8.79814

21.56295

131.13575

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T08:31:55-05:00

Type Sample

VialNumber 3409

Sample Name 160-34280-B-11-A

Data File Name 166SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.1

100.1

104.0

96.4

98.4

Lower Limit

80

80

80

80

%Recovery

91.7

112.5

120.0

95.4

102.71672660

9138713

5124619

11746841

3858371

5139631

1.69

2.90

2.77

2.29

1.35

Reference CPS

7985798

302355

8248441

203523

%RSD

2.08

1.79

2.71

3.06

0.551718357

9243177

5129033

12222581

3719657

5055568

3

2

3

2

3

CPS

7323851

340293

9898094

194184

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.67305

123.62000

2.80958

80.41040

65.58993

2.73942

0.01446

-0.01913

0.00430

0.01345

-0.42608

3250.42286

28.09324

78.39841

13.72684

68.08424

26.88664

0.52430

0.58697

25.99511

3.76550

0.51138

36.45320

2.68158

4.52252

-0.00583

0.01063

0.05438

0.33653

61.81000

1.40479

40.20520

32.79496

1.36971

0.00723

-0.00957

0.00215

0.00673

-0.21304

1625.21143

14.04662

39.19920

6.86342

34.04212

13.44332

0.26215

0.29348

12.99755

1.88275

0.25569

18.22660

1.34079

2.26126

-0.00291

0.00532

0.02719

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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nogas.u
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

88.02954

3.23455

176.04773

234.42951

49.03867

22.05875

608.17138

88.82827

479.43307

105.25384

1356.77434

260348.29869

75.98443

59.28638

21821.19192

35716.20862

635.13308

8595.83223

68942.45637

1261.10421

FinalConcentration

50.42822

15.77495

50.85524

999.13874

44.01477

1.61728

88.02386

117.21475

24.51933

11.02937

304.08569

44.41413

239.71653

52.62692

678.38717

130174.14935

37.99222

29.64319

10910.59596

17858.10431

317.56654

4297.91612

34471.22819

630.55210

Meas Value

25.21411

7.88747

25.42762

499.56937

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T08:38:36-05:00

Type Sample

VialNumber 3410

Sample Name 160-34280-B-12-A

Data File Name 167SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.5

105.0

102.7

100.0

97.3

Lower Limit

80

80

80

80

%Recovery

89.8

114.7

115.1

99.0

100.11672660

9138713

5124619

11746841

3858371

5139631

7.07

6.99

6.79

6.12

5.86

Reference CPS

7985798

302355

8248441

203523

%RSD

3.85

4.95

5.10

3.01

4.951674315

9001458

5380696

12064967

3857601

5001424

3

2

3

2

3

CPS

7171516

346846

9494449

201533

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.28831

115.67304

2.79693

86.11235

127.73125

3.40620

0.00926

0.12878

0.00681

0.01131

-0.53006

2405.61095

78.22346

193.55843

32.24885

134.66199

39.82221

0.72503

5.84692

28.00277

4.81928

0.18056

36.49387

3.23455

9.61678

-0.01858

0.00670

0.04773

0.64416

57.83652

1.39847

43.05617

63.86563

1.70310

0.00463

0.06439

0.00341

0.00566

-0.26503

1202.80548

39.11173

96.77921

16.12443

67.33099

19.91110

0.36251

2.92346

14.00138

2.40964

0.09028

18.24694

1.61728

4.80839

-0.00929

0.00335

0.02387

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

71.49695

2.48989

218.63217

235.70854

41.64226

21.22830

588.03520

92.42544

482.07308

98.15231

1515.28770

227672.09261

84.67796

60.92208

22690.83533

40225.16960

574.48371

9801.91255

69378.01635

1110.68705

FinalConcentration

50.39452

13.91200

44.37659

778.15808

35.74847

1.24494

109.31609

117.85427

20.82113

10.61415

294.01760

46.21272

241.03654

49.07615

757.64385

113836.04630

42.33898

30.46104

11345.41767

20112.58480

287.24185

4900.95627

34689.00817

555.34353

Meas Value

25.19726

6.95600

22.18829

389.07904

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T08:45:15-05:00

Type Sample

VialNumber 3411

Sample Name 160-34280-B-13-A

Data File Name 168SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.3

99.2

98.4

95.2

94.1

Lower Limit

80

80

80

80

%Recovery

86.2

107.0

109.5

94.6

96.91672660

9138713

5124619

11746841

3858371

5139631

2.40

1.18

1.91

1.65

3.22

Reference CPS

7985798

302355

8248441

203523

%RSD

2.07

1.08

2.47

0.63

2.211620980

8799690

5085419

11556221

3671918

4836858

3

2

3

2

3

CPS

6883678

323549

9030956

192491

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.91033

103.46577

2.46757

73.86288

64.27981

2.82824

0.03453

-0.50650

0.00316

0.01027

-0.50289

2178.41147

63.98141

160.52140

25.92948

108.68579

32.85716

0.73555

3.31196

25.92101

3.58799

0.15258

34.15926

2.48989

5.54345

-0.01677

0.00912

0.05270

0.45516

51.73288

1.23379

36.93144

32.13990

1.41412

0.01727

-0.25325

0.00158

0.00513

-0.25144

1089.20574

31.99070

80.26070

12.96474

54.34290

16.42858

0.36777

1.65598

12.96050

1.79399

0.07629

17.07963

1.24494

2.77173

-0.00838

0.00456

0.02635

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 8:50 AM on:6/15/2019Page 408 of 1765



Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

42.73210

1.70747

586.61617

131.85601

418.31220

25.48813

371.96898

47.79454

366.63209

84.59394

604.58905

250130.33287

273.76953

88.94610

11147.50475

31828.55946

127.73739

12995.81820

11963.56099

1197.31554

FinalConcentration

28.81975

22.06376

78.80112

233.60936

21.36605

0.85373

293.30808

65.92801

209.15610

12.74407

185.98449

23.89727

183.31605

42.29697

302.29452

125065.16643

136.88476

44.47305

5573.75238

15914.27973

63.86869

6497.90910

5981.78049

598.65777

Meas Value

14.40988

11.03188

39.40056

116.80468

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T08:51:53-05:00

Type Sample

VialNumber 3412

Sample Name 160-34280-B-14-A

Data File Name 169SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.1

100.8

100.7

98.4

94.9

Lower Limit

80

80

80

80

%Recovery

85.1

109.9

111.3

98.0

98.31672660

9138713

5124619

11746841

3858371

5139631

1.00

5.89

0.20

5.15

1.09

Reference CPS

7985798

302355

8248441

203523

%RSD

0.63

4.87

0.68

3.16

0.791644727

8780942

5165801

11826650

3798101

4879207

3

2

3

2

3

CPS

6799852

332439

9179467

199359

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.47143

118.14389

3.37902

98.54185

19.01917

2.10330

0.00349

-0.71251

0.00600

0.00560

-0.54714

728.72720

62.56630

187.24000

39.39147

195.74560

60.76972

0.30915

0.06108

24.51551

4.70449

0.62979

99.73108

1.70747

1.85046

-0.01270

0.00095

0.03248

1.23571

59.07194

1.68951

49.27093

9.50959

1.05165

0.00174

-0.35626

0.00300

0.00280

-0.27357

364.36360

31.28315

93.62000

19.69574

97.87280

30.38486

0.15458

0.03054

12.25776

2.35225

0.31489

49.86554

0.85373

0.92523

-0.00635

0.00047

0.01624

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

42.63891

2.01813

442.27039

146.83928

288.17280

19.42580

397.18787

46.87180

416.16027

101.48025

344.16387

283886.57739

107.44655

97.87156

12862.96192

35572.02448

156.68444

14848.96024

13257.44130

1382.22655

FinalConcentration

30.63659

25.66464

83.28602

296.28476

21.31946

1.00907

221.13519

73.41964

144.08640

9.71290

198.59393

23.43590

208.08014

50.74012

172.08194

141943.28870

53.72327

48.93578

6431.48096

17786.01224

78.34222

7424.48012

6628.72065

691.11328

Meas Value

15.31829

12.83232

41.64301

148.14238

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T08:58:32-05:00

Type Sample

VialNumber 3501

Sample Name 160-34280-B-15-A

Data File Name 170SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.2

97.3

99.1

95.1

94.8

Lower Limit

80

80

80

80

%Recovery

82.7

98.9

103.2

91.6

95.41672660

9138713

5124619

11746841

3858371

5139631

0.39

1.04

0.40

1.03

0.48

Reference CPS

7985798

302355

8248441

203523

%RSD

0.51

1.36

0.32

2.02

0.661596535

8609901

4984837

11646898

3667910

4874637

3

2

3

2

3

CPS

6605117

298944

8508512

186458

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.65003

134.39464

2.44867

75.50969

16.68503

2.11940

0.01358

-0.53305

0.00442

0.01030

-0.51447

811.46370

60.80137

151.61621

32.64654

151.66371

44.46299

0.21741

0.05495

25.44470

4.84055

0.56086

117.18966

2.01813

2.24735

-0.01202

0.00935

0.02582

1.32501

67.19732

1.22434

37.75484

8.34251

1.05970

0.00679

-0.26652

0.00221

0.00515

-0.25724

405.73185

30.40068

75.80811

16.32327

75.83186

22.23150

0.10871

0.02748

12.72235

2.42028

0.28043

58.59483

1.00907

1.12367

-0.00601

0.00468

0.01291

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm
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Cd

Sn

Sb

Te
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Nb

Mo

Ru
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Pd

2

3

TuneFile
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TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

84.63085

2.07277

232.78559

242.22230

41.18031

17.23097

488.28726

95.63555

506.88516

107.77857

1452.91370

251556.75331

66.44032

65.25347

23670.61103

43850.59388

783.81999

9572.58628

64085.37882

1492.27595

FinalConcentration

51.36104

14.23783

48.47711

853.50135

42.31543

1.03639

116.39280

121.11115

20.59016

8.61549

244.14363

47.81778

253.44258

53.88929

726.45685

125778.37665

33.22016

32.62674

11835.30552

21925.29694

391.90999

4786.29314

32042.68941

746.13798

Meas Value

25.68052

7.11892

24.23856

426.75067

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T09:05:09-05:00

Type Sample

VialNumber 3502

Sample Name 160-34280-B-16-A

Data File Name 171SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.5

95.7

100.4

93.1

96.8

Lower Limit

80

80

80

80

%Recovery

84.8

104.4

114.2

89.8

97.81672660

9138713

5124619

11746841

3858371

5139631

0.57

4.38

1.62

3.42

1.23

Reference CPS

7985798

302355

8248441

203523

%RSD

0.15

2.24

0.49

2.44

0.601635767

8997479

4902334

11797230

3591944

4973573

3

2

3

2

3

CPS

6772164

315556

9420901

182677

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.80539

108.62523

2.71582

71.61177

70.86823

3.59354

0.03274

-0.39790

0.00454

0.01583

-0.54616

2411.90373

64.99376

149.98889

24.20839

101.75728

30.62124

1.10883

2.09064

26.87477

2.99607

0.48310

44.14622

2.07277

4.01749

-0.00812

0.00769

0.06313

0.40270

54.31262

1.35791

35.80588

35.43411

1.79677

0.01637

-0.19895

0.00227

0.00791

-0.27308

1205.95186

32.49688

74.99444

12.10420

50.87864

15.31062

0.55441

1.04532

13.43738

1.49804

0.24155

22.07311

1.03639

2.00874

-0.00406

0.00385

0.03157

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147
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111
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121

125
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93

95
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105
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Bi

Th

U

Hf
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W
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Pt

Au
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Nb
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3
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

113.2

94.4

101.1

98.2

108.7

104.4

111.5

118.8

114.0

99.8

102.8

100.8

110.2

113.0

109.3

110.3

98.5

98.7

93.6

107.2

103.5

%Recovery

102.1

106.5

90.2

46.9

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.66179

23.60141

5.05680

0.98232

21.73331

10.43540

5.57324

5.94193

5.69761

9.98442

10.28035

2.01688

55.12136

2.25935

5.46592

55.16557

49.24413

98.74064

93.56126

107.23434

5.17503

Meas Value

5.10500

0.53258

90.15725

23.43393

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T09:11:48-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 172LCCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.0

99.8

101.0

99.3

101.3

Lower Limit

80

80

80

80

%Recovery

85.9

91.8

95.8

94.7

98.41672660

9138713

5124619

11746841

3858371

5139631

0.24

11.59

0.55

9.41

1.43

Reference CPS

7985798

302355

8248441

203523

%RSD

0.56

13.26

0.56

9.72

0.731646664

9322936

5116157

11859975

3832055

5205842

3

2

3

2

3

CPS

6855953

277562

7902651

192724

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

81.4

112.1

122.0

113.2

117.2

109.1

90.4

93.2

111.2

106.1

104.3

115.7

117.0

116.4

116.6

105.6

109.8

68.0

105.5

104.2

109.8

106.4

106.2

101.1

110.5

118.4

112.9

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.62821

3.36327

24.40324

2.26356

1.17196

10.90606

9.04468

4.66159

11.12460

1.06092

5.21528

2.31374

2.34094

11.63831

2.33200

2.11177

10.97895

1.36099

0.52730

2.08318

5.48889

10.64415

1.06187

5.05680

11.05246

11.84035

0.56438

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce

Pr

Nd
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Cd

Sn
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Te
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Pd
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3
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

100.6

104.4

102.7

102.9

98.9

99.7

100.7

103.3

107.2

97.0

97.1

98.1

97.9

103.9

98.9

97.6

93.3

93.3

100.7

102.4

104.0

%Recovery

99.9

106.4

98.3

90.1

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

100.64197

52.18482

51.33117

102.93190

98.90318

99.69071

50.35468

103.27682

107.20251

96.98147

97.08461

98.11059

2448.15684

103.88984

98.89706

2439.46189

2332.90361

2332.06574

2517.28244

2560.61258

104.02335

Meas Value

99.87560

106.40245

196.59088

2252.81372

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T09:18:33-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 173_CCV.D

DataPath C:\ICPMH\1\DATA\061419B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.4

101.7

98.8

101.3

96.9

Lower Limit

80

80

80

80

%Recovery

84.3

91.8

93.6

94.9

99.51672660

9138713

5124619

11746841

3858371

5139631

5.89

9.15

7.04

10.16

6.75

Reference CPS

7985798

302355

8248441

203523

%RSD

4.28

10.75

7.06

6.63

3.711663553

8994234

5209971

11602727

3906779

4979621

3

2

3

2

3

CPS

6731086

277712

7719989

193144

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

101.1

106.9

96.3

102.1

102.0

102.1

94.5

100.6

103.4

95.1

100.9

112.3

98.5

97.8

98.6

98.1

110.0

102.5

102.5

103.5

109.8

98.7

99.6

102.7

101.4

101.1

101.8

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.21245

106.88415

96.27561

102.06095

102.00268

102.10478

94.47481

100.62347

103.38182

9.51427

100.87159

112.34418

98.46374

97.82518

98.58244

98.11313

110.00218

20.50658

102.48272

103.54306

54.92159

98.71248

99.64220

51.33117

101.41872

101.12259

10.18256

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd
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Cd

Sn
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.01235

0.28705

-0.13112

0.01730

-0.01279

-0.29625

0.00008

0.00177

-0.01755

-0.01105

0.05812

3.70362

0.00222

-0.00300

0.17662

0.48039

1.32229

-14.45326

-11.49597

0.03419

Meas Value

-0.16609

0.00084

2.50254

-28.98844

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T09:25:12-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 174_CCB.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 9:30 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.7

101.6

102.3

100.8

103.1

Lower Limit

80

80

80

80

%Recovery

87.9

98.7

97.0

102.2

100.91672660

9138713

5124619

11746841

3858371

5139631

0.03

0.88

2.37

1.08

0.33

Reference CPS

7985798

302355

8248441

203523

%RSD

0.28

1.73

0.34

2.76

1.211687589

9478374

5204686

12013619

3889729

5296738

3

2

3

2

3

CPS

7022065

298552

8000079

208033

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.21872

0.02170

-0.02919

0.04597

0.00440

0.02600

0.02353

0.28609

0.00179

-0.00115

0.65919

0.01942

0.00013

0.00147

0.00057

0.00186

-0.00032

0.33342

-0.00016

0.00913

-0.00686

0.17965

0.01260

0.28705

0.01285

-0.00297

0.00136

0.00730

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

53.36327

2.55411

105.61714

108.76060

21.85030

10.46265

300.10840

47.20381

328.48549

87.46912

673.99454

181847.38475

23.12093

30.13487

8090.94883

20718.59853

241.09185

5165.39093

31660.88595

935.11440

FinalConcentration

26.01513

12.43462

23.41841

157.55449

26.68163

1.27705

52.80857

54.38030

10.92515

5.23133

150.05420

23.60190

164.24274

43.73456

336.99727

90923.69238

11.56046

15.06744

4045.47442

10359.29926

120.54592

2582.69547

15830.44297

467.55720

Meas Value

13.00756

6.21731

11.70921

78.77725

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T09:31:55-05:00

Type Sample

VialNumber 3503

Sample Name 160-34280-B-17-A

Data File Name 175SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 9:36 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.5

99.6

101.2

96.8

96.2

Lower Limit

80

80

80

80

%Recovery

84.5

111.0

115.3

93.9

99.41672660

9138713

5124619

11746841

3858371

5139631

0.26

6.64

1.86

4.15

1.71

Reference CPS

7985798

302355

8248441

203523

%RSD

0.81

5.16

0.63

5.21

0.811662376

8907511

5102280

11893466

3736183

4945859

3

2

3

2

3

CPS

6750347

335562

9509162

191183

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.43603

50.46715

1.73573

58.79269

48.02040

2.68729

0.08730

0.08753

0.00196

0.01234

-0.23079

770.54278

47.92459

119.02816

14.98863

62.86700

19.58730

0.58566

0.34153

25.58472

2.46654

0.33957

31.01624

2.55411

3.09908

-0.01769

0.00515

0.02462

0.21802

25.23357

0.86787

29.39634

24.01020

1.34364

0.04365

0.04376

0.00098

0.00617

-0.11540

385.27139

23.96230

59.51408

7.49431

31.43350

9.79365

0.29283

0.17076

12.79236

1.23327

0.16978

15.50812

1.27705

1.54954

-0.00885

0.00257

0.01231

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

83.00255

3.25373

208.05868

212.50282

46.13976

27.52208

540.59354

83.34437

517.05436

101.81213

1138.43223

273959.45636

76.51282

52.49705

16340.98422

31529.54326

498.42121

8913.97654

73975.10817

2038.20941

FinalConcentration

38.96955

16.33274

67.71479

995.79453

41.50128

1.62687

104.02934

106.25141

23.06988

13.76104

270.29677

41.67219

258.52718

50.90607

569.21611

136979.72818

38.25641

26.24852

8170.49211

15764.77163

249.21061

4456.98827

36987.55408

1019.10470

Meas Value

19.48477

8.16637

33.85739

497.89726

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 099CALB.D

Acq Date Time 2019-06-15T09:38:35-05:00

Type Sample

VialNumber 3504

Sample Name 160-34280-B-18-A

Data File Name 176SMPL.D

DataPath C:\ICPMH\1\DATA\061419B1.B

Page 1 of 1 Printed at: 9:43 AM on:6/15/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.4

99.3

100.5

95.2

95.3

Lower Limit

80

80

80

80

%Recovery

84.7

106.9

112.2

95.9

99.21672660

9138713

5124619

11746841

3858371

5139631

0.88

0.44

0.58

1.07

0.07

Reference CPS

7985798

302355

8248441

203523

%RSD

0.41

1.22

0.64

2.46

0.251659287

8899535

5090213

11808473

3673363

4896494

3

2

3

2

3

CPS

6764364

323344

9253615

195122

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.58355

100.33534

2.54953

96.22547

72.09563

3.86136

0.04134

-0.40441

0.00544

0.01676

-0.37957

1267.43882

79.01017

199.93068

36.61608

164.59909

50.94801

0.40866

1.14728

23.95341

4.15624

0.36639

71.07710

3.25373

4.24563

-0.01237

0.00606

0.05316

0.79177

50.16767

1.27477

48.11273

36.04782

1.93068

0.02067

-0.20221

0.00272

0.00838

-0.18978

633.71941

39.50508

99.96534

18.30804

82.29955

25.47401

0.20433

0.57364

11.97670

2.07812

0.18319

35.53855

1.62687

2.12282

-0.00619

0.00303

0.02658

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

108.6

93.4

101.6

92.0

105.9

107.1

91.5

119.7

112.2

97.3

101.0

102.8

112.1

110.6

107.5

104.0

99.3

91.8

92.8

107.5

103.8

%Recovery

99.4

105.8

90.8

44.9

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.42878

23.34270

5.08004

0.92030

21.17728

10.70871

4.57339

5.98558

5.60815

9.73208

10.09520

2.05594

56.03322

2.21119

5.37425

52.00064

49.63556

91.84825

92.80467

107.53965

5.18946

Meas Value

4.97046

0.52892

90.80863

22.44580

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z
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Continuing Calibration Verification (CCV) - US EPA Method  6020
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Continuing Calibration Blank (CCB) - US EPA Method  6020
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061419B1

Tune SteMassName R a b (blank) DL BEC Units
3 7 Li 0.999869 0.004618332 0.05883466 0.763701 12.73937 ug/l
3 9 Be 0.999974 0.001337439 2.16727E-05 0.002395 0.016205 ug/l
3 11 B 0.99993 0.000919504 0.00186367 0.116706 2.026821 ug/l
2 23 Na 0.999372 0.0027473 0.090731785 0.210102 33.0258 ug/l
2 24 Mg 0.999301 0.00140683 0.000784034 0.155804 0.557306 ug/l
2 27 Al 0.999117 0.000516971 0.000466511 0.664674 0.902392 ug/l
2 31 P 0.999299 3.52214E-05 0.000368282 0.553239 10.45619 ug/l
2 39 K 0.99979 0.000988159 0.064627213 2.468301 65.4016 ug/l
3 44 Ca 0.999995 0.000109065 0.005033608 1.195385 46.15253 ug/l
3 47 Ti 0.999987 0.000336914 3.59776E-05 0.020857 0.106786 ug/l
2 51 V 0.998955 0.015479119 0.002025664 0.009447 0.130864 ug/l
2 52 Cr 0.999938 0.018207335 0.001715743 0.03101 0.094234 ug/l
2 55 Mn 0.999837 0.013173851 0.001694774 0.050977 0.128647 ug/l
2 57 Fe 0.999682 0.000545783 0.000712269 0.046118 1.30504 ug/l
2 59 Co 0.999962 0.044680351 0.000169994 0.001724 0.003805 ug/l
2 60 Ni 0.999744 0.012834404 0.000576342 0.025131 0.044906 ug/l
2 63 Cu 0.999979 0.034075566 0.02855584 0.035516 0.838015 ug/l
2 66 Zn 0.999658 0.005318545 0.001319571 0.052922 0.248107 ug/l
2 75 As 0.999847 0.003274309 0.000499776 0.042058 0.152636 ug/l
2 78 Se 0.999864 0.000185704 7.76064E-05 0.368219 0.417905 ug/l
3 88 Sr 0.99997 0.023870187 0.000141865 0.002832 0.005943 ug/l
2 89 Y 0.999995 0.032624827 6.84023E-05 0.003471 0.002097 ug/l
2 90 Zr 1 0.029041519 0.000179068 0.00287 0.006166 ug/l
2 93 Nb 0.999759 0.065945376 0.000752636 0.007006 0.011413 ug/l
3 95 Mo 0.999978 0.004661048 0.012215714 0.120521 2.620808 ug/l
2 101 Ru 0.999785 0.0208592 0.000194233 0.011059 0.009312 ug/l
2 103 Rh 0.999927 0.113063323 0.00093146 0.004671 0.008238 ug/l
2 105 Pd 0.999784 0.024312339 0.000543753 0.021167 0.022365 ug/l
3 107 Ag 0.999733 0.002229664 4.14334E-05 0.008851 0.018583 ug/l
3 111 Cd 0.999987 0.000485683 2.54657E-06 0.006128 0.005243 ug/l
3 118 Sn 0.99998 0.001252831 0.000446622 0.033044 0.35649 ug/l
3 121 Sb 0.999768 0.001720459 8.33702E-05 0.005848 0.048458 ug/l
2 125 Te 0.998618 1.57413E-05 1.98719E-07 0.065597 0.012624 ug/l
2 133 Cs 0.99939 0.001118269 1.11801E-05 0.000794 0.009998 ug/l
3 137 Ba 0.999041 0.000481147 6.37178E-06 0.009004 0.013243 ug/l
2 139 La 0.999379 0.003052893 1.79426E-06 0.001549 0.000588 ug/l
2 140 Ce 0.999344 0.003728571 2.23511E-05 0.010273 0.005995 ug/l
2 141 Pr 0.999254 0.003583314 1.79825E-06 0.000507 0.000502 ug/l
2 146 Nd 0.998685 0.000725005 0 0 0 ug/l
3 147 Sm 0.999327 0.000754884 1.89314E-06 0.00436 0.002508 ug/l
2 178 Hf 0.999568 0.001605928 3.18784E-06 0.00451 0.001985 ug/l
2 181 Ta 0.998892 0.0076623 0.000811978 0.019862 0.105971 ug/l
2 182 W 0.999191 0.001865136 0.001012872 0.01969 0.543055 ug/l
3 185 Re 0.99999 0.003465737 4.14462E-06 0.001125 0.001196 ug/l
2 195 Pt 0.999176 0.001907705 3.4844E-05 0.005678 0.018265 ug/l
3 197 Au 0.999998 0.002385589 0.000443323 0.027944 0.185834 ug/l
3 205 Tl 0.999854 0.005366649 0.001089353 0.026283 0.202986 ug/l
3 206 (Pb) 0.999607 0.001811103 0.000220803 0.030106 0.121916 ug/l
3 207 (Pb) 0.999767 0.001615927 0.000241349 0.014021 0.149357 ug/l
3 208 Pb 0.999938 0.007192499 0.000925739 0.022596 0.128709 ug/l
2 209 Bi 0.999182 0.00472156 0.000203124 0.008814 0.04302 ug/l
3 232 Th 0.999954 0.007571948 0.000522094 0.000588 0.068951 ug/l
3 238 U 0.999994 0.007358417 1.26345E-05 0.000767 0.001717 ug/l
3 6 Li (IS) ug/l
2 45 Sc (IS) ug/l
3 45 Sc (IS) ug/l
2 72 Ge (IS) ug/l
3 72 Ge (IS) ug/l
3 115 In (IS) ug/l
2 165 Ho (IS) ug/l
3 165 Ho (IS) ug/l
2 193 Ir (IS) ug/l
3 193 Ir (IS) ug/l
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Metals Y-intercept Check Page 1 of 1

Date:

Element MDL 3XMDL Y-Intercept Pass/Fail Element MDL 3XMDL Y-Intercept Pass/Fail
LI 2.00 6.00 0.0588347 PASS LI 4.00 12.00 0.058835 PASS
BE 0.20 0.60 2.167E-05 PASS BE 0.40 1.20 0.000022 PASS
B 45.00 135.00 0.0018637 PASS B 45.00 135.00 0.001864 PASS
NA 20.00 60.00 0.0907318 PASS NA 75.00 225.00 0.090732 PASS
MG 20.00 60.00 0.000784 PASS MG 25.00 75.00 0.000784 PASS
AL 20.00 60.00 0.0004665 PASS AL 20.00 60.00 0.000467 PASS
P 45.00 135.00 0.0003683 PASS P 200.00 600.00 0.000368 PASS
K 45.00 135.00 0.0646272 PASS K 40.00 120.00 0.064627 PASS
CA 45.00 135.00 0.0050336 PASS CA 100.00 300.00 0.005034 PASS
TI 2.00 6.00 3.598E-05 PASS TI 2.40 7.20 0.000036 PASS
V 4.00 12.00 0.0020257 PASS V 4.00 12.00 0.002026 PASS
CR 4.00 12.00 0.0017157 PASS CR 4.50 13.50 0.001716 PASS
MN 0.90 2.70 0.0016948 PASS MN 2.00 6.00 0.001695 PASS
FE 20.00 60.00 0.0007123 PASS FE 20.00 60.00 0.000712 PASS
CO 0.90 2.70 0.00017 PASS CO 0.75 2.25 0.000170 PASS
NI 2.00 6.00 0.0005763 PASS NI 2.00 6.00 0.000576 PASS
CU 0.40 1.20 0.0285558 PASS CU 4.00 12.00 0.028556 PASS
ZN 7.50 22.50 0.0013196 PASS ZN 20.00 60.00 0.001320 PASS
AS 4.00 12.00 0.0004998 PASS AS 4.00 12.00 0.000500 PASS
SE 2.00 6.00 7.761E-05 PASS SE 3.20 9.60 0.000078 PASS
SR 2.00 6.00 0.0001419 PASS SR 2.40 7.20 0.000142 PASS
Y 2.00 6.00 6.84E-05 PASS Y 4.00 12.00 0.000068 PASS
ZR 2.00 6.00 0.0001791 PASS ZR 4.00 12.00 0.000179 PASS
NB 10.00 30.00 0.0007526 PASS NB 12.00 36.00 0.000753 PASS
MO 2.00 6.00 0.0122157 PASS MO 2.00 6.00 0.012216 PASS
RU 4.00 12.00 0.0001942 PASS RU 4.00 12.00 0.000194 PASS
RH 4.00 12.00 0.0009315 PASS RH 4.00 12.00 0.000931 PASS
PD 0.20 0.60 0.0005438 PASS PD 0.40 1.20 0.000544 PASS
AG 0.90 2.70 4.143E-05 PASS AG 0.75 2.25 0.000041 PASS
CD 0.20 0.60 2.547E-06 PASS CD 0.24 0.72 0.000003 PASS
SN 1.20 3.60 0.0004466 PASS SN 0.90 2.70 0.000447 PASS
SB 2.00 6.00 8.337E-05 PASS SB 2.00 6.00 0.000083 PASS
TE 7.50 22.50 1.987E-07 PASS TE 4.00 12.00 0.000000 PASS
CS 0.20 0.60 1.118E-05 PASS CS 2.00 6.00 0.000011 PASS
BA 0.90 2.70 6.372E-06 PASS BA 5.00 15.00 0.000006 PASS
LA 0.90 2.70 1.794E-06 PASS LA 0.75 2.25 0.000002 PASS
CE 4.00 12.00 2.235E-05 PASS CE 4.00 12.00 0.000022 PASS
PR 0.90 2.70 1.798E-06 PASS PR 0.75 2.25 0.000002 PASS
ND 0.90 2.70 0 PASS ND 0.75 2.25 0.000000 PASS
SM 4.00 12.00 1.893E-06 PASS SM 4.00 12.00 0.000002 PASS
HF 4.00 12.00 3.188E-06 PASS HF 4.00 12.00 0.000003 PASS
TA 4.00 12.00 0.000812 PASS TA 4.00 12.00 0.000812 PASS
W 2.00 6.00 0.0010129 PASS W 10.00 30.00 0.001013 PASS
RE 0.40 1.20 4.145E-06 PASS RE 4.00 12.00 0.000004 PASS
PT 0.40 1.20 3.484E-05 PASS PT 0.40 1.20 0.000035 PASS
AU 5.00 15.00 0.0004433 PASS AU 2.00 6.00 0.000443 PASS
TL 0.90 2.70 0.0010894 PASS TL 2.00 6.00 0.001089 PASS
(PB 206) 1.00 3.00 0.0002208 PASS (PB 206) 1.25 3.75 0.000221 PASS
(PB 207) 1.00 3.00 0.0002413 PASS (PB 207) 1.25 3.75 0.000241 PASS
PB 1.00 3.00 0.0009257 PASS PB 1.25 3.75 0.000926 PASS
BI 7.50 22.50 0.0002031 PASS BI 7.50 22.50 0.000203 PASS
TH 0.90 2.70 0.0005221 PASS TH 0.90 2.70 0.000522 PASS
U 0.40 1.20 1.263E-05 PASS U 0.40 1.20 0.000013 PASS

6/17/2019Analyst: 
Instrument: 

CGB
7700
CGB

PPB
Soil
061419B1
7700

Analyst: 
Instrument: 

Water
061419B1

Matrix: 
Units:

Calibration File:
Matrix: 

Units:PPB

Calibration File:
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Calibration for 004CALS.D

Batch Folder:

Analysis File:

DA Date-Time:

Calibration Title:

Calibration Method:

VIS Interpolation Fit:

Tune Step:

C:\ICPMH\1\DATA\061419B1.B\

061419B1.batch.xml

6/14/2019 2:48:15 PM

External Calibration

#1 he.u

#2 nogas.u

Level Standard Data File Sample Name Acq. Date-Time

1 003CALB.D ICIS 1747053 6/14/2019 2:26:23 PM

2 004CALS.D IC 1747054 6/14/2019 2:33:06 PM

3 005CALS.D IC 1747055 6/14/2019 2:39:48 PM

4 006CALS.D IC 1747056 6/14/2019 2:46:22 PM

5

6

7

Page 1 6/17/2019 8:40:17 AM
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Calibration for 004CALS.D

y = 0.0046 * x  + 0.0588

R =  0.9999

DL = 0.7637

BEC = 12.74

Weight: None

Min Conc: <None>

y = 0.0013 * x  + 2.1673E-005

R =  1.0000

DL = 0.002395

BEC = 0.0162

Weight: None

Min Conc: <None>

Page 2 6/17/2019 8:40:17 AM
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Calibration for 004CALS.D

y = 9.1950E-004 * x  + 0.0019

R =  0.9999

DL = 0.1167

BEC = 2.027

Weight: None

Min Conc: <None>

y = 0.0027 * x  + 0.0907

R =  0.9994

DL = 0.2101

BEC = 33.03

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0014 * x  + 7.8403E-004

R =  0.9993

DL = 0.1558

BEC = 0.5573

Weight: None

Min Conc: <None>

y = 5.1697E-004 * x  + 4.6651E-004

R =  0.9991

DL = 0.6647

BEC = 0.9024

Weight: None

Min Conc: <None>

Page 4 6/17/2019 8:40:18 AM
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Calibration for 004CALS.D

y = 3.5221E-005 * x  + 3.6828E-004

R =  0.9993

DL = 0.5532

BEC = 10.46

Weight: None

Min Conc: <None>

y = 9.8816E-004 * x  + 0.0646

R =  0.9998

DL = 2.468

BEC = 65.4

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 1.0906E-004 * x  + 0.0050

R =  1.0000

DL = 1.195

BEC = 46.15

Weight: None

Min Conc: <None>

y = 3.3691E-004 * x  + 3.5978E-005

R =  1.0000

DL = 0.02086

BEC = 0.1068

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0155 * x  + 0.0020

R =  0.9990

DL = 0.009447

BEC = 0.1309

Weight: None

Min Conc: <None>

y = 0.0182 * x  + 0.0017

R =  0.9999

DL = 0.03101

BEC = 0.09423

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0132 * x  + 0.0017

R =  0.9998

DL = 0.05098

BEC = 0.1286

Weight: None

Min Conc: <None>

y = 5.4578E-004 * x  + 7.1227E-004

R =  0.9997

DL = 0.04612

BEC = 1.305

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0447 * x  + 1.6999E-004

R =  1.0000

DL = 0.001724

BEC = 0.003805

Weight: None

Min Conc: <None>

y = 0.0128 * x  + 5.7634E-004

R =  0.9997

DL = 0.02513

BEC = 0.04491

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0341 * x  + 0.0286

R =  1.0000

DL = 0.03552

BEC = 0.838

Weight: None

Min Conc: <None>

y = 0.0053 * x  + 0.0013

R =  0.9997

DL = 0.05292

BEC = 0.2481

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0033 * x  + 4.9978E-004

R =  0.9998

DL = 0.04206

BEC = 0.1526

Weight: None

Min Conc: <None>

y = 1.8570E-004 * x  + 7.7606E-005

R =  0.9999

DL = 0.3682

BEC = 0.4179

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0239 * x  + 1.4187E-004

R =  1.0000

DL = 0.002832

BEC = 0.005943

Weight: None

Min Conc: <None>

y = 0.0326 * x  + 6.8402E-005

R =  1.0000

DL = 0.003471

BEC = 0.002097

Weight: None

Min Conc: <None>

Page 12 6/17/2019 8:40:20 AM

Page 433 of 1765



Calibration for 004CALS.D

y = 0.0290 * x  + 1.7907E-004

R =  1.0000

DL = 0.00287

BEC = 0.006166

Weight: None

Min Conc: <None>

y = 0.0659 * x  + 7.5264E-004

R =  0.9998

DL = 0.007006

BEC = 0.01141

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0047 * x  + 0.0122

R =  1.0000

DL = 0.1205

BEC = 2.621

Weight: None

Min Conc: <None>

y = 0.0209 * x  + 1.9423E-004

R =  0.9998

DL = 0.01106

BEC = 0.009312

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.1131 * x  + 9.3146E-004

R =  0.9999

DL = 0.004671

BEC = 0.008238

Weight: None

Min Conc: <None>

y = 0.0243 * x  + 5.4375E-004

R =  0.9998

DL = 0.02117

BEC = 0.02237

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0022 * x  + 4.1433E-005

R =  0.9997

DL = 0.008851

BEC = 0.01858

Weight: None

Min Conc: <None>

y = 4.8568E-004 * x  + 2.5466E-006

R =  1.0000

DL = 0.006128

BEC = 0.005243

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0013 * x  + 4.4662E-004

R =  1.0000

DL = 0.03304

BEC = 0.3565

Weight: None

Min Conc: <None>

y = 0.0017 * x  + 8.3370E-005

R =  0.9998

DL = 0.005848

BEC = 0.04846

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 1.5741E-005 * x  + 1.9872E-007

R =  0.9986

DL = 0.0656

BEC = 0.01262

Weight: None

Min Conc: <None>

y = 0.0011 * x  + 1.1180E-005

R =  0.9994

DL = 0.0007936

BEC = 0.009998

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 4.8115E-004 * x  + 6.3718E-006

R =  0.9990

DL = 0.009004

BEC = 0.01324

Weight: None

Min Conc: <None>

y = 0.0031 * x  + 1.7943E-006

R =  0.9994

DL = 0.001549

BEC = 0.0005877

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0037 * x  + 2.2351E-005

R =  0.9993

DL = 0.01027

BEC = 0.005995

Weight: None

Min Conc: <None>

y = 0.0036 * x  + 1.7983E-006

R =  0.9993

DL = 0.0005072

BEC = 0.0005018

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 7.2500E-004 * x  + 0.0000E+000

R =  0.9987

DL = 0

BEC = 0

Weight: None

Min Conc: <None>

y = 7.5488E-004 * x  + 1.8931E-006

R =  0.9993

DL = 0.00436

BEC = 0.002508

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0016 * x  + 3.1878E-006

R =  0.9996

DL = 0.00451

BEC = 0.001985

Weight: None

Min Conc: <None>

y = 0.0077 * x  + 8.1198E-004

R =  0.9989

DL = 0.01986

BEC = 0.106

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0019 * x  + 0.0010

R =  0.9992

DL = 0.01969

BEC = 0.5431

Weight: None

Min Conc: <None>

y = 0.0035 * x  + 4.1446E-006

R =  1.0000

DL = 0.001125

BEC = 0.001196

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0019 * x  + 3.4844E-005

R =  0.9992

DL = 0.005678

BEC = 0.01826

Weight: None

Min Conc: <None>

y = 0.0024 * x  + 4.4332E-004

R =  1.0000

DL = 0.02794

BEC = 0.1858

Weight: None

Min Conc: <None>

Page 24 6/17/2019 8:40:25 AM

Page 445 of 1765



Calibration for 004CALS.D

y = 0.0054 * x  + 0.0011

R =  0.9999

DL = 0.02628

BEC = 0.203

Weight: None

Min Conc: <None>

y = 0.0018 * x  + 2.2080E-004

R =  0.9996

DL = 0.03011

BEC = 0.1219

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0016 * x  + 2.4135E-004

R =  0.9998

DL = 0.01402

BEC = 0.1494

Weight: None

Min Conc: <None>

y = 0.0072 * x  + 9.2574E-004

R =  0.9999

DL = 0.0226

BEC = 0.1287

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0047 * x  + 2.0312E-004

R =  0.9992

DL = 0.008814

BEC = 0.04302

Weight: None

Min Conc: <None>

y = 0.0076 * x  + 5.2209E-004

R =  1.0000

DL = 0.0005884

BEC = 0.06895

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0074 * x  + 1.2635E-005

R =  1.0000

DL = 0.0007669

BEC = 0.001717

Weight: None

Min Conc: <None>

Page 28 6/17/2019 8:40:26 AM
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Calibration for 004CALS.D
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Calibration for 004CALS.D
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Calibration for 004CALS.D
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Calibration for 004CALS.D
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Calibration for 004CALS.D
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061419B1-2

Tune SteMassName R a b (blank) DL BEC Units
3 7 Li 0.999997 0.004411528 0.057987742 0.213821 13.14459 ug/l
3 9 Be 0.999836 0.001235162 1.55781E-05 0.003314 0.012612 ug/l
3 11 B 0.999763 0.000857818 0.008274501 0.2629 9.645991 ug/l
2 23 Na 0.998781 0.002536746 0.117244017 2.107943 46.21827 ug/l
2 24 Mg 0.996184 0.001311115 0.000860196 0.079675 0.65608 ug/l
2 27 Al 0.99845 0.000487576 0.000456893 0.598922 0.937069 ug/l
2 31 P 0.999069 3.26128E-05 0.000191733 4.945417 5.879056 ug/l
2 39 K 0.996495 0.000909629 0.064834018 1.540818 71.2752 ug/l
3 44 Ca 0.999903 0.000108896 0.003601259 0.390106 33.07073 ug/l
3 47 Ti 0.999969 0.000336329 3.30306E-05 0.00604 0.098209 ug/l
2 51 V 0.99884 0.014441297 0.001514419 0.024975 0.104867 ug/l
2 52 Cr 0.998849 0.017958433 0.00180555 0.019783 0.10054 ug/l
2 55 Mn 0.9984 0.012227058 0.00196363 0.082898 0.160597 ug/l
2 57 Fe 0.998546 0.000504965 0.000518493 0.658055 1.026789 ug/l
2 59 Co 0.99546 0.040591654 0.000441715 0.005161 0.010882 ug/l
2 60 Ni 0.998506 0.011737873 0.00045229 0.02877 0.038532 ug/l
2 63 Cu 0.996217 0.030756939 0.018991834 0.126075 0.617481 ug/l
2 66 Zn 0.99862 0.004951283 0.001368478 0.156832 0.276389 ug/l
2 75 As 0.997926 0.003067583 0.000420148 0.092635 0.136964 ug/l
2 78 Se 0.999202 0.000170314 0.000120039 0.141535 0.704813 ug/l
3 88 Sr 0.999982 0.023929568 0.000279689 0.001487 0.011688 ug/l
2 89 Y 0.995031 0.030433998 4.35121E-05 0.003715 0.00143 ug/l
2 90 Zr 0.998268 0.028633799 0.000392693 0.007496 0.013714 ug/l
2 93 Nb 0.995183 0.062044063 0.005152374 0.027941 0.083044 ug/l
3 95 Mo 0.999995 0.004721781 0.003328729 0.095299 0.704973 ug/l
2 101 Ru 0.998294 0.01984824 0.000310662 0.010772 0.015652 ug/l
2 103 Rh 0.997789 0.106050877 0.000879572 0.003159 0.008294 ug/l
2 105 Pd 0.998197 0.023182401 0.000486879 0.01706 0.021002 ug/l
3 107 Ag 0.99973 0.002248714 0.000165508 0.025355 0.073601 ug/l
3 111 Cd 0.999995 0.000488973 2.14465E-06 0.002534 0.004386 ug/l
3 118 Sn 1 0.001247176 0.000472267 0.088685 0.378669 ug/l
3 121 Sb 0.999167 0.001750693 0.000102637 0.010973 0.058627 ug/l
2 125 Te 0.99895 1.42974E-05 0 0 0 ug/l
2 133 Cs 0.998427 0.00106503 1.60297E-05 0.007893 0.015051 ug/l
3 137 Ba 0.999191 0.000475422 8.60896E-06 0.00584 0.018108 ug/l
2 139 La 0.997883 0.00281501 3.46933E-06 0.000395 0.001232 ug/l
2 140 Ce 0.997825 0.003456106 2.82653E-06 0.001329 0.000818 ug/l
2 141 Pr 0.997829 0.003304608 1.5136E-06 0.000674 0.000458 ug/l
2 146 Nd 0.998669 0.000687282 2.1625E-07 0.001635 0.000315 ug/l
3 147 Sm 0.999376 0.000755838 2.0823E-06 0.002364 0.002755 ug/l
2 178 Hf 0.995084 0.001508594 1.97247E-05 0.003928 0.013075 ug/l
2 181 Ta 0.99807 0.007362182 0.000961732 0.019429 0.130631 ug/l
2 182 W 0.99588 0.001764166 0.002679075 0.051432 1.518608 ug/l
3 185 Re 0.999928 0.003430164 5.18321E-06 0.000952 0.001511 ug/l
2 195 Pt 0.9994 0.001855004 3.43705E-05 0.012367 0.018529 ug/l
3 197 Au 0.999999 0.002349977 0.000795705 0.042119 0.338601 ug/l
3 205 Tl 0.999935 0.005646301 0.000903583 0.015643 0.160031 ug/l
3 206 (Pb) 0.998964 0.001843149 0.000246898 0.027402 0.133954 ug/l
3 207 (Pb) 0.999019 0.001630597 0.000256856 0.007255 0.157522 ug/l
3 208 Pb 0.999616 0.007213353 0.001004112 0.008907 0.139202 ug/l
2 209 Bi 0.998539 0.00440938 0.000475884 0.035588 0.107925 ug/l
3 232 Th 0.999993 0.007557006 0.000327576 0.000652 0.043347 ug/l
3 238 U 0.99998 0.007336548 1.80963E-05 0.002009 0.002467 ug/l
3 6 Li (IS) ug/l
2 45 Sc (IS) ug/l
3 45 Sc (IS) ug/l
2 72 Ge (IS) ug/l
3 72 Ge (IS) ug/l
3 115 In (IS) ug/l
2 165 Ho (IS) ug/l
3 165 Ho (IS) ug/l
2 193 Ir (IS) ug/l
3 193 Ir (IS) ug/l
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Metals Y-intercept Check Page 1 of 1

Date:

Element MDL 3XMDL Y-Intercept Pass/Fail Element MDL 3XMDL Y-Intercept Pass/Fail
LI 2.00 6.00 0.0579877 PASS LI 4.00 12.00 0.057988 PASS
BE 0.20 0.60 1.558E-05 PASS BE 0.40 1.20 0.000016 PASS
B 45.00 135.00 0.0082745 PASS B 45.00 135.00 0.008275 PASS
NA 20.00 60.00 0.117244 PASS NA 75.00 225.00 0.117244 PASS
MG 20.00 60.00 0.0008602 PASS MG 25.00 75.00 0.000860 PASS
AL 20.00 60.00 0.0004569 PASS AL 20.00 60.00 0.000457 PASS
P 45.00 135.00 0.0001917 PASS P 200.00 600.00 0.000192 PASS
K 45.00 135.00 0.064834 PASS K 40.00 120.00 0.064834 PASS
CA 45.00 135.00 0.0036013 PASS CA 100.00 300.00 0.003601 PASS
TI 2.00 6.00 3.303E-05 PASS TI 2.40 7.20 0.000033 PASS
V 4.00 12.00 0.0015144 PASS V 4.00 12.00 0.001514 PASS
CR 4.00 12.00 0.0018055 PASS CR 4.50 13.50 0.001806 PASS
MN 0.90 2.70 0.0019636 PASS MN 2.00 6.00 0.001964 PASS
FE 20.00 60.00 0.0005185 PASS FE 20.00 60.00 0.000518 PASS
CO 0.90 2.70 0.0004417 PASS CO 0.75 2.25 0.000442 PASS
NI 2.00 6.00 0.0004523 PASS NI 2.00 6.00 0.000452 PASS
CU 0.40 1.20 0.0189918 PASS CU 4.00 12.00 0.018992 PASS
ZN 7.50 22.50 0.0013685 PASS ZN 20.00 60.00 0.001368 PASS
AS 4.00 12.00 0.0004201 PASS AS 4.00 12.00 0.000420 PASS
SE 2.00 6.00 0.00012 PASS SE 3.20 9.60 0.000120 PASS
SR 2.00 6.00 0.0002797 PASS SR 2.40 7.20 0.000280 PASS
Y 2.00 6.00 4.351E-05 PASS Y 4.00 12.00 0.000044 PASS
ZR 2.00 6.00 0.0003927 PASS ZR 4.00 12.00 0.000393 PASS
NB 10.00 30.00 0.0051524 PASS NB 12.00 36.00 0.005152 PASS
MO 2.00 6.00 0.0033287 PASS MO 2.00 6.00 0.003329 PASS
RU 4.00 12.00 0.0003107 PASS RU 4.00 12.00 0.000311 PASS
RH 4.00 12.00 0.0008796 PASS RH 4.00 12.00 0.000880 PASS
PD 0.20 0.60 0.0004869 PASS PD 0.40 1.20 0.000487 PASS
AG 0.90 2.70 0.0001655 PASS AG 0.75 2.25 0.000166 PASS
CD 0.20 0.60 2.145E-06 PASS CD 0.24 0.72 0.000002 PASS
SN 1.20 3.60 0.0004723 PASS SN 0.90 2.70 0.000472 PASS
SB 2.00 6.00 0.0001026 PASS SB 2.00 6.00 0.000103 PASS
TE 7.50 22.50 0 PASS TE 4.00 12.00 0.000000 PASS
CS 0.20 0.60 1.603E-05 PASS CS 2.00 6.00 0.000016 PASS
BA 0.90 2.70 8.609E-06 PASS BA 5.00 15.00 0.000009 PASS
LA 0.90 2.70 3.469E-06 PASS LA 0.75 2.25 0.000003 PASS
CE 4.00 12.00 2.827E-06 PASS CE 4.00 12.00 0.000003 PASS
PR 0.90 2.70 1.514E-06 PASS PR 0.75 2.25 0.000002 PASS
ND 0.90 2.70 2.163E-07 PASS ND 0.75 2.25 0.000000 PASS
SM 4.00 12.00 2.082E-06 PASS SM 4.00 12.00 0.000002 PASS
HF 4.00 12.00 1.972E-05 PASS HF 4.00 12.00 0.000020 PASS
TA 4.00 12.00 0.0009617 PASS TA 4.00 12.00 0.000962 PASS
W 2.00 6.00 0.0026791 PASS W 10.00 30.00 0.002679 PASS
RE 0.40 1.20 5.183E-06 PASS RE 4.00 12.00 0.000005 PASS
PT 0.40 1.20 3.437E-05 PASS PT 0.40 1.20 0.000034 PASS
AU 5.00 15.00 0.0007957 PASS AU 2.00 6.00 0.000796 PASS
TL 0.90 2.70 0.0009036 PASS TL 2.00 6.00 0.000904 PASS
(PB 206) 1.00 3.00 0.0002469 PASS (PB 206) 1.25 3.75 0.000247 PASS
(PB 207) 1.00 3.00 0.0002569 PASS (PB 207) 1.25 3.75 0.000257 PASS
PB 1.00 3.00 0.0010041 PASS PB 1.25 3.75 0.001004 PASS
BI 7.50 22.50 0.0004759 PASS BI 7.50 22.50 0.000476 PASS
TH 0.90 2.70 0.0003276 PASS TH 0.90 2.70 0.000328 PASS
U 0.40 1.20 1.81E-05 PASS U 0.40 1.20 0.000018 PASS

6/17/2019Analyst: 
Instrument: 

CGB
7700
CGB

PPB
Soil
061419B1-2
7700

Analyst: 
Instrument: 

Water
061419B1-2

Matrix: 
Units:

Calibration File:
Matrix: 

Units:PPB

Calibration File:
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Calibration for 100CALS.D

Batch Folder:

Analysis File:

DA Date-Time:

Calibration Title:

Calibration Method:

VIS Interpolation Fit:

Tune Step:

C:\ICPMH\1\DATA\061419B1.B\

061419B1.batch.xml

6/15/2019 1:28:13 AM

External Calibration

#1 he.u

#2 nogas.u

Level Standard Data File Sample Name Acq. Date-Time

1 099CALB.D ICIS 1747053 6/15/2019 1:06:08 AM

2 100CALS.D IC 1747054 6/15/2019 1:12:52 AM

3 101CALS.D IC 1747055 6/15/2019 1:19:33 AM

4 102CALS.D IC 1747056 6/15/2019 1:26:08 AM

5

6

7

Page 1 6/17/2019 8:41:27 AM
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Calibration for 100CALS.D

y = 0.0044 * x  + 0.0580

R =  1.0000

DL = 0.2138

BEC = 13.14

Weight: None

Min Conc: <None>

y = 0.0012 * x  + 1.5578E-005

R =  0.9998

DL = 0.003314

BEC = 0.01261

Weight: None

Min Conc: <None>

Page 2 6/17/2019 8:41:27 AM
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Calibration for 100CALS.D

y = 8.5782E-004 * x  + 0.0083

R =  0.9998

DL = 0.2629

BEC = 9.646

Weight: None

Min Conc: <None>

y = 0.0025 * x  + 0.1172

R =  0.9988

DL = 2.108

BEC = 46.22

Weight: None

Min Conc: <None>

Page 3 6/17/2019 8:41:28 AM
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Calibration for 100CALS.D

y = 0.0013 * x  + 8.6020E-004

R =  0.9962

DL = 0.07967

BEC = 0.6561

Weight: None

Min Conc: <None>

y = 4.8758E-004 * x  + 4.5689E-004

R =  0.9984

DL = 0.5989

BEC = 0.9371

Weight: None

Min Conc: <None>

Page 4 6/17/2019 8:41:28 AM
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Calibration for 100CALS.D

y = 3.2613E-005 * x  + 1.9173E-004

R =  0.9991

DL = 4.945

BEC = 5.879

Weight: None

Min Conc: <None>

y = 9.0963E-004 * x  + 0.0648

R =  0.9965

DL = 1.541

BEC = 71.28

Weight: None

Min Conc: <None>

Page 5 6/17/2019 8:41:28 AM
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Calibration for 100CALS.D

y = 1.0890E-004 * x  + 0.0036

R =  0.9999

DL = 0.3901

BEC = 33.07

Weight: None

Min Conc: <None>

y = 3.3633E-004 * x  + 3.3031E-005

R =  1.0000

DL = 0.00604

BEC = 0.09821

Weight: None

Min Conc: <None>

Page 6 6/17/2019 8:41:29 AM
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Calibration for 100CALS.D

y = 0.0144 * x  + 0.0015

R =  0.9988

DL = 0.02497

BEC = 0.1049

Weight: None

Min Conc: <None>

y = 0.0180 * x  + 0.0018

R =  0.9988

DL = 0.01978

BEC = 0.1005

Weight: None

Min Conc: <None>

Page 7 6/17/2019 8:41:29 AM
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Calibration for 100CALS.D

y = 0.0122 * x  + 0.0020

R =  0.9984

DL = 0.0829

BEC = 0.1606

Weight: None

Min Conc: <None>

y = 5.0497E-004 * x  + 5.1849E-004

R =  0.9985

DL = 0.6581

BEC = 1.027

Weight: None

Min Conc: <None>

Page 8 6/17/2019 8:41:29 AM
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Calibration for 100CALS.D

y = 0.0406 * x  + 4.4171E-004

R =  0.9955

DL = 0.005161

BEC = 0.01088

Weight: None

Min Conc: <None>

y = 0.0117 * x  + 4.5229E-004

R =  0.9985

DL = 0.02877

BEC = 0.03853

Weight: None

Min Conc: <None>

Page 9 6/17/2019 8:41:30 AM
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Calibration for 100CALS.D

y = 0.0308 * x  + 0.0190

R =  0.9962

DL = 0.1261

BEC = 0.6175

Weight: None

Min Conc: <None>

y = 0.0050 * x  + 0.0014

R =  0.9986

DL = 0.1568

BEC = 0.2764

Weight: None

Min Conc: <None>

Page 10 6/17/2019 8:41:30 AM
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Calibration for 100CALS.D

y = 0.0031 * x  + 4.2015E-004

R =  0.9979

DL = 0.09264

BEC = 0.137

Weight: None

Min Conc: <None>

y = 1.7031E-004 * x  + 1.2004E-004

R =  0.9992

DL = 0.1415

BEC = 0.7048

Weight: None

Min Conc: <None>

Page 11 6/17/2019 8:41:30 AM
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Calibration for 100CALS.D

y = 0.0239 * x  + 2.7969E-004

R =  1.0000

DL = 0.001487

BEC = 0.01169

Weight: None

Min Conc: <None>

y = 0.0304 * x  + 4.3512E-005

R =  0.9950

DL = 0.003715

BEC = 0.00143

Weight: None

Min Conc: <None>

Page 12 6/17/2019 8:41:31 AM
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Calibration for 100CALS.D

y = 0.0286 * x  + 3.9269E-004

R =  0.9983

DL = 0.007496

BEC = 0.01371

Weight: None

Min Conc: <None>

y = 0.0620 * x  + 0.0052

R =  0.9952

DL = 0.02794

BEC = 0.08304

Weight: None

Min Conc: <None>

Page 13 6/17/2019 8:41:31 AM
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Calibration for 100CALS.D

y = 0.0047 * x  + 0.0033

R =  1.0000

DL = 0.0953

BEC = 0.705

Weight: None

Min Conc: <None>

y = 0.0198 * x  + 3.1066E-004

R =  0.9983

DL = 0.01077

BEC = 0.01565

Weight: None

Min Conc: <None>

Page 14 6/17/2019 8:41:31 AM
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Calibration for 100CALS.D

y = 0.1061 * x  + 8.7957E-004

R =  0.9978

DL = 0.003159

BEC = 0.008294

Weight: None

Min Conc: <None>

y = 0.0232 * x  + 4.8688E-004

R =  0.9982

DL = 0.01706

BEC = 0.021

Weight: None

Min Conc: <None>

Page 15 6/17/2019 8:41:32 AM
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Calibration for 100CALS.D

y = 0.0022 * x  + 1.6551E-004

R =  0.9997

DL = 0.02535

BEC = 0.0736

Weight: None

Min Conc: <None>

y = 4.8897E-004 * x  + 2.1447E-006

R =  1.0000

DL = 0.002534

BEC = 0.004386

Weight: None

Min Conc: <None>

Page 16 6/17/2019 8:41:32 AM
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Calibration for 100CALS.D

y = 0.0012 * x  + 4.7227E-004

R =  1.0000

DL = 0.08868

BEC = 0.3787

Weight: None

Min Conc: <None>

y = 0.0018 * x  + 1.0264E-004

R =  0.9992

DL = 0.01097

BEC = 0.05863

Weight: None

Min Conc: <None>

Page 17 6/17/2019 8:41:32 AM
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Calibration for 100CALS.D

y = 1.4297E-005 * x  + 0.0000E+000

R =  0.9989

DL = 0

BEC = 0

Weight: None

Min Conc: <None>

y = 0.0011 * x  + 1.6030E-005

R =  0.9984

DL = 0.007893

BEC = 0.01505

Weight: None

Min Conc: <None>

Page 18 6/17/2019 8:41:33 AM

Page 474 of 1765



Calibration for 100CALS.D

y = 4.7542E-004 * x  + 8.6090E-006

R =  0.9992

DL = 0.00584

BEC = 0.01811

Weight: None

Min Conc: <None>

y = 0.0028 * x  + 3.4693E-006

R =  0.9979

DL = 0.0003952

BEC = 0.001232

Weight: None

Min Conc: <None>

Page 19 6/17/2019 8:41:33 AM
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Calibration for 100CALS.D

y = 0.0035 * x  + 2.8265E-006

R =  0.9978

DL = 0.001329

BEC = 0.0008178

Weight: None

Min Conc: <None>

y = 0.0033 * x  + 1.5136E-006

R =  0.9978

DL = 0.0006744

BEC = 0.000458

Weight: None

Min Conc: <None>

Page 20 6/17/2019 8:41:33 AM
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Calibration for 100CALS.D

y = 6.8728E-004 * x  + 2.1625E-007

R =  0.9987

DL = 0.001635

BEC = 0.0003146

Weight: None

Min Conc: <None>

y = 7.5584E-004 * x  + 2.0823E-006

R =  0.9994

DL = 0.002364

BEC = 0.002755

Weight: None

Min Conc: <None>

Page 21 6/17/2019 8:41:34 AM
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Calibration for 100CALS.D

y = 0.0015 * x  + 1.9725E-005

R =  0.9951

DL = 0.003928

BEC = 0.01307

Weight: None

Min Conc: <None>

y = 0.0074 * x  + 9.6173E-004

R =  0.9981

DL = 0.01943

BEC = 0.1306

Weight: None

Min Conc: <None>

Page 22 6/17/2019 8:41:34 AM
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Calibration for 100CALS.D

y = 0.0018 * x  + 0.0027

R =  0.9959

DL = 0.05143

BEC = 1.519

Weight: None

Min Conc: <None>

y = 0.0034 * x  + 5.1832E-006

R =  0.9999

DL = 0.000952

BEC = 0.001511

Weight: None

Min Conc: <None>

Page 23 6/17/2019 8:41:34 AM
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Calibration for 100CALS.D

y = 0.0019 * x  + 3.4370E-005

R =  0.9994

DL = 0.01237

BEC = 0.01853

Weight: None

Min Conc: <None>

y = 0.0023 * x  + 7.9570E-004

R =  1.0000

DL = 0.04212

BEC = 0.3386

Weight: None

Min Conc: <None>

Page 24 6/17/2019 8:41:35 AM
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Calibration for 100CALS.D

y = 0.0056 * x  + 9.0358E-004

R =  0.9999

DL = 0.01564

BEC = 0.16

Weight: None

Min Conc: <None>

y = 0.0018 * x  + 2.4690E-004

R =  0.9990

DL = 0.0274

BEC = 0.134

Weight: None

Min Conc: <None>

Page 25 6/17/2019 8:41:35 AM
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Calibration for 100CALS.D

y = 0.0016 * x  + 2.5686E-004

R =  0.9990

DL = 0.007255

BEC = 0.1575

Weight: None

Min Conc: <None>

y = 0.0072 * x  + 0.0010

R =  0.9996

DL = 0.008907

BEC = 0.1392

Weight: None

Min Conc: <None>

Page 26 6/17/2019 8:41:35 AM
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Calibration for 100CALS.D

y = 0.0044 * x  + 4.7588E-004

R =  0.9985

DL = 0.03559

BEC = 0.1079

Weight: None

Min Conc: <None>

y = 0.0076 * x  + 3.2758E-004

R =  1.0000

DL = 0.0006525

BEC = 0.04335

Weight: None

Min Conc: <None>

Page 27 6/17/2019 8:41:36 AM
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Calibration for 100CALS.D

y = 0.0073 * x  + 1.8096E-005

R =  1.0000

DL = 0.002009

BEC = 0.002467

Weight: None

Min Conc: <None>

Page 28 6/17/2019 8:41:36 AM
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Calibration for 100CALS.D

Page 29 6/17/2019 8:41:36 AM
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Calibration for 100CALS.D

Page 30 6/17/2019 8:41:37 AM
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Calibration for 100CALS.D

Page 31 6/17/2019 8:41:37 AM
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Calibration for 100CALS.D

Page 32 6/17/2019 8:41:37 AM
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Calibration for 100CALS.D

Page 33 6/17/2019 8:41:37 AM
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Tune Report

Tune File         : autotune.u               
Comment           :                               

       m/z      Range      Count       Mean       RSD% Background 
         7     50,000    44306.0    45742.9       2.17       1.40 
        89    100,000    73751.0    73040.1       2.04       3.30 
       205     50,000    35576.0    36255.0       2.81      11.50 

Integration Time:     0.1000 sec
 Sampling Period:     0.3100 sec
               n:        200
           Oxide:   156/140      0.497%
  Doubly Charged:    70/140      1.248%

      m/z:          7         89        205
   Height:     45,871     76,082     37,475
     Axis:       7.00      89.05     205.05
    W-50%:       0.65       0.60       0.55
    W-10%:      0.700      0.700     0.7500

Integration Time:     0.1000 sec
Acquisition Time:    22.7600 sec

Y axis : Linear  

Page: 1
Generated : Jun 17, 2019 14:43:43
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Tune Report

Tune File         : autotune.u               
Comment           :                               

Tuning Parameters
===Plasma Condition===          ===Ion Lenses===                ===Q-Pole Parameters===        
      RF Power  :   1550 W           Extract 1  :      0 V            AMU Gain  :    117       
   RF Matching  :    1.5 V           Extract 2  :   -150 V          AMU Offset  :    128       
    Smpl Depth  :      8 mm         Omega Bias  :    -75 V           Axis Gain  : 0.9977       
       Torch-H  :   -1.9 mm         Omega Lens  :      7 V         Axis Offset  :    0.1       
       Torch-V  :      2 mm      Cell Entrance  :    -30 V             QP Bias  :     -3 V     
   Carrier Gas  :   0.55 L/min       Cell Exit  :    -50 V                                     
 Dilution Mode  :     ON               Deflect  :     11 V      ===Detector Parameters===      
  Dilution Gas  :    0.5 L/min      Plate Bias  :    -40 V       Discriminator  :    4.5 mV    
  Optional Gas  :      0 %      ===Octopole Parameters===            Analog HV  :   1699 V     
Nebulizer Pump  :    0.1 rps           OctP RF  :    170 V            Pulse HV  :   1218 V     
   Sample Pump  :    --- rps         OctP Bias  :     -8 V                                     
      S/C Temp  :      2 degC                                                                  
                                                                                               
===Reaction Cell===                                                                            
 Reaction Mode  :    OFF                                                                       
        H2 Gas  :      0 mL/min         He Gas  :      0 mL/min   Optional Gas  :    --- %     

Page: 2
Generated : Jun 17, 2019 14:43:43
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Tune Report

Tune File         : he.u                     
Comment           :                               

       m/z      Range      Count       Mean       RSD% Background 
        59     20,000    11951.0    11777.9       2.62       0.30 
        89     10,000     8898.0     8992.4       2.90       0.70 
       140     50,000    25199.0    25482.7       2.40       0.70 
       205     50,000    22951.0    22834.8       2.86       1.10 
   156/140          1     0.171%     0.177%      17.51            
    70/140          2     1.496%     1.487%       7.60            

Integration Time:     0.1000 sec
 Sampling Period:     0.6200 sec
               n:        200
           Oxide:   156/140      0.236%
  Doubly Charged:    70/140      1.419%

      m/z:         59         89        205
   Height:     12,012      9,452     24,020
     Axis:      59.00      89.10     205.05
    W-50%:       0.60       0.60       0.45
    W-10%:      0.700      0.700      0.700

Integration Time:     0.1000 sec
Acquisition Time:    22.5600 sec

Y axis : Linear  
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Tune Report

Tune File         : he.u                     
Comment           :                               

Tuning Parameters
===Plasma Condition===          ===Ion Lenses===                ===Q-Pole Parameters===        
      RF Power  :   1550 W           Extract 1  :      0 V            AMU Gain  :    117       
   RF Matching  :    1.5 V           Extract 2  :   -150 V          AMU Offset  :    128       
    Smpl Depth  :      8 mm         Omega Bias  :    -75 V           Axis Gain  : 0.9977       
       Torch-H  :   -1.9 mm         Omega Lens  :      7 V         Axis Offset  :    0.1       
       Torch-V  :      2 mm      Cell Entrance  :    -30 V             QP Bias  :    -15 V     
   Carrier Gas  :   0.55 L/min       Cell Exit  :    -60 V                                     
 Dilution Mode  :     ON               Deflect  :   -0.8 V      ===Detector Parameters===      
  Dilution Gas  :    0.5 L/min      Plate Bias  :    -60 V       Discriminator  :    4.5 mV    
  Optional Gas  :      0 %      ===Octopole Parameters===            Analog HV  :   1699 V     
Nebulizer Pump  :    0.1 rps           OctP RF  :    170 V            Pulse HV  :   1218 V     
   Sample Pump  :    --- rps         OctP Bias  :    -18 V                                     
      S/C Temp  :      2 degC                                                                  
                                                                                               
===Reaction Cell===                                                                            
 Reaction Mode  :     ON                                                                       
        H2 Gas  :      0 mL/min         He Gas  :    4.3 mL/min   Optional Gas  :    --- %     

Page: 2
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C:\ICPMH\1\DATA\061719B1.B\QCTUNE00.D

6/17/2019 PM 03:18 1

QC Tune Report

 

Data File: C:\ICPMH\1\7500\QCTUNE.D

Date Acquired: 17 Jun 2019  03:13:40 pm

Operator: CB 7700

Misc Info:

Vial Number: 1307

Current Method: C:\ICPMH\1\METHODS\TN_6020.m

 

 

Minimum Response(CPS)

Element               Actual            Required            Flag

 

RSD (%)

Element               Actual            Required            Flag

    6  Li                1.68                5.00                    

   59  Co                0.88                5.00                    

  115  In                0.77                5.00                    

  205  Tl                0.89                5.00                    

 

Ion Ratio

Element               Actual            Required            Flag

 

Maximum Bkg. Count(CPS)

Element               Actual            Required            Flag
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C:\ICPMH\1\DATA\061719B1.B\QCTUNE00.D

6/17/2019 PM 03:18 2

m/z->4.50        5.00 5.50 6.00 6.50 7.00 7.50

1.0E+7

5.0E+6

6 Li

Mass Calib.

   Actual: 6.05

   Required: 5.90-6.10

   Flag:

Peak Width

   Actual: 0.60

   Required: 0.90

   Flag:

m/z->57.50        58.00 58.50 59.00 59.50 60.00 60.50

2.0E+6

1.0E+6

59 Co

Mass Calib.

   Actual: 59.05

   Required: 58.90-59.10

   Flag:

Peak Width

   Actual: 0.65

   Required: 0.90

   Flag:

m/z->113.50        114.00 114.50 115.00 115.50 116.00 116.50

2.0E+7

1.0E+7

115 In

Mass Calib.

   Actual: 115.10

   Required: 114.90-115.10

   Flag:

Peak Width

   Actual: 0.60

   Required: 0.90

   Flag:

m/z->203.50        204.00 204.50 205.00 205.50 206.00 206.50

2.0E+6

1.0E+6

205 Tl

Mass Calib.

   Actual: 205.05

   Required: 204.90-205.10

   Flag:

Peak Width

   Actual: 0.65

   Required: 0.90

   Flag:

 

QC Tune Result:Pass
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C:\ICPMH\1\DATA\061719B1.B\QCTUNE00.D

6/17/2019 PM 03:18 3

Replicated Data:    Tune #1
Mass      Count(CPS)
6         2999254.00        2959166.00        2994706.00        3006684.00        2995298.00
          

7         180913.59         181829.70         182196.30         182118.70         181912.80
          

8         17.50             12.00             20.00             22.00             31.00
          

58        963877.69         963413.00         953818.88         954313.69         955880.00
          

59        893465.81         901031.81         901490.81         899828.13         901454.31
          

60        415824.41         406162.19         407272.69         408182.19         406884.81
          

95        494607.00         483075.91         477255.31         483317.41         484163.41
          

111       510540.41         491949.81         491492.69         492208.81         492072.00
          

114       1127024.00        1116092.00        1114135.00        1119736.00        1125501.00
          

115       5503119.00        5345135.00        5442524.00        5487045.00        5469218.00
          

116       699163.19         695509.31         701442.38         697750.31         693951.38
          

118       655035.69         656664.19         657823.31         664804.88         653431.38
          

204       39366.82          37196.35          37229.11          37749.61          38486.54
          

205       808058.13         796835.00         802832.00         797316.13         813043.38
          

206       641390.38         612862.38         612719.13         615928.88         618378.13
          

207       577753.69         552079.50         552139.38         552334.19         549334.38
          

208       1239264.00        1194609.00        1221571.00        1211064.00        1229389.00
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Blank Sample

TuneStep

2

3

TuneFile

he.u

nogas.u

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName

Acq Date Time 2019-06-17T15:20:50-05:00

Type 6-Blank

VialNumber 1

Sample Name RINSE

Data File Name 002BLNK.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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Calibration Blank Report

24.80

2.32

8.42

25.46

28.56

8.67

34.70

36.74

8.75

23.73

14.84

57.30

25.76

1.86

20.84

12.88

2.44

0.84

2.01

3.23

%RSD

14.27

4.65

2.70

0.56

8.43

226

20216

480

74

23

203

6

38

611

81

79

9

47

5032

79

108

19824

86468

313

930

CPS

474721

143

5412

10195

359

2

3

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

2

Tune Step

3

3

3

2

2

72

72

72

72

72

72

72

72

45

72

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

45

93

95

66

75

78

88

89

90

52

55

57

59

60

63

27

31

39

44

47

51

m/z

7

9

11

23

24

Nb

Mo

Zn

As

Se

Sr

Y

Zr

Cr

Mn

Fe

Co

Ni

Cu

Al

P

K

Ca

Ti

V

Element

Li

Be

B

Na

Mg

Dilution 1

Comment

Operator CB 7700

QC Analyte Table

Acq Date Time 2019-06-17T15:27:32-05:00

Type CalBlk

VialNumber 4

Sample Name ICIS 1747053

Data File Name 003CALB.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 3:31 PM on:6/17/2019

0.08

16.27

0.81

16.19

11533797

4118379

5167713

%RSD

14.42

1.59

17.44

1.68

14.87

16.53

2

3

CPS

8244034

350673

8695069

236258

1783132

9361062

5667560

193

Tune Step

3

2

3

2

3

3

2

3

72

72

115

165

165

193

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

m/z

6

45

45

0.87

2.72

1.90

1.41

23.14

17.56

2.93

8.64

39.99

14.04

5.62

3.17

173.21

32.88

50.03

173.21

86.60

21.53

80.14

5.53

9.87

173.21

49.52

45.82

2.32

24.74

17.34

19.21

11.22

2137

1871

8251

1449

873

48

4621

3772

17

112

507

4267

3

21

7

1

11

32

48

2185

1118

1

8

33

20216

47

174

116

283

3

3

3

2

3

3

2

2

3

2

3

3

2

2

2

2

3

2

3

3

3

2

2

3

3

2

2

2

3

193

193

193

193

193

193

165

165

193

193

193

193

165

165

165

165

165

165

115

115

115

165

165

165

72

72

72

72

115

206

207

208

209

232

238

181

182

185

195

197

205

139

140

141

146

147

178

111

118

121

125

133

137

95

101

103

105

107

(Pb)

(Pb)

Pb

Bi

Th

U

Ta

W

Re

Pt

Au

Tl

La

Ce

Pr

Nd

Sm

Hf

Cd

Sn

Sb

Te

Cs

Ba

Mo

Ru

Rh

Pd

Ag

3

TuneFile

he.u

nogas.u

TuneStep

2
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Calibration Standard Report

1.72

1.32

1.44

2.23

19.45

2.27

0.46

2.91

1.07

4.35

0.90

2.18

1.64

0.55

1.61

10.80

0.27

0.68

0.69

1.53

%RSD

1.36

1.10

0.45

1.50

1.33

370162

65876

25870

8067

227

277243

41424

35094

67431

6528

6613

22832

15968

13468

8979

1281

55587

208089

18120

53137

CPS

734869

6562

800442

59701

26202

2

3

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

2

Tune Step

3

3

3

2

2

72

72

72

72

72

72

72

72

45

72

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

45

93

95

66

75

78

88

89

90

52

55

57

59

60

63

27

31

39

44

47

51

m/z

7

9

11

23

24

Nb

Mo

Zn

As

Se

Sr

Y

Zr

Cr

Mn

Fe

Co

Ni

Cu

Al

P

K

Ca

Ti

V

Element

Li

Be

B

Na

Mg

Dilution 1

Comment

Operator CB 7700

QC Analyte Table

Acq Date Time 2019-06-17T15:34:16-05:00

Type CalStd

VialNumber 1101

Sample Name IC 1747054

Data File Name 004CALS.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 3:38 PM on:6/17/2019

QC Flag

120

120

120

120

120

120

80

80

80

80

80

Upper Limit

120

120

120

120

Lower Limit

80

80

80

80

80109.9

112.1

100.3

110.2

99.7

109.0

9361062

5667560

11533797

4118379

5167713

%Recovery

107.6

96.8

110.4

95.8

1.30

0.35

0.69

0.33

Reference CPS

8244034

350673

8695069

236258

1783132

12713418

4107719

5633411

%RSD

0.69

0.08

0.42

1.45

0.27

0.94

2

3

CPS

8867388

339626

9600999

226306

1959180

10494170

5682049

193

Tune Step

3

2

3

2

3

3

2

3

72

72

115

165

165

193

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

m/z

6

45

45

2.04

1.65

2.50

1.49

2.29

1.21

2.51

1.71

1.57

3.21

1.09

0.98

1.86

1.60

1.27

1.55

0.32

2.74

0.65

2.68

1.02

2.57

1.95

1.55

1.32

1.15

2.03

3.12

0.62

36867

31874

146667

456425

96757

49050

398338

57215

222809

8527

79108

70430

40511

243107

46530

8586

110674

90451

2733

32164

102435

907

7262

15118

65876

51050

290697

3035

51846

3

3

3

2

3

3

2

2

3

2

3

3

2

2

2

2

3

2

3

3

3

2

2

3

3

2

2

2

3

193

193

193

193

193

193

165

165

193

193

193

193

165

165

165

165

165

165

115

115

115

165

165

165

72

72

72

72

115

206

207

208

209

232

238

181

182

185

195

197

205

139

140

141

146

147

178

111

118

121

125

133

137

95

101

103

105

107

(Pb)

(Pb)

Pb

Bi

Th

U

Ta

W

Re

Pt

Au

Tl

La

Ce

Pr

Nd

Sm

Hf

Cd

Sn

Sb

Te

Cs

Ba

Mo

Ru

Rh

Pd

Ag

2

3

TuneFile

he.u

nogas.u

TuneStep
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Calibration Standard Report

0.57

0.67

0.45

0.69

0.87

0.50

0.76

0.46

0.74

1.39

0.15

0.54

0.66

1.00

1.06

0.48

0.76

1.51

0.20

0.49

%RSD

0.68

0.29

0.73

1.79

0.35

782339

494306

118745

75955

1966

4984701

789530

695301

632471

294502

306005

1064583

292839

807994

417832

28705

873970

2888658

342035

507366

CPS

4717364

1228978

1681533

2270866

1196634

2

3

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

2

Tune Step

3

3

3

2

2

72

72

72

72

72

72

72

72

45

72

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

45

93

95

66

75

78

88

89

90

52

55

57

59

60

63

27

31

39

44

47

51

m/z

7

9

11

23

24

Nb

Mo

Zn

As

Se

Sr

Y

Zr

Cr

Mn

Fe

Co

Ni

Cu

Al

P

K

Ca

Ti

V

Element

Li

Be

B

Na

Mg

Dilution 1

Comment

Operator CB 7700

QC Analyte Table

Acq Date Time 2019-06-17T15:40:58-05:00

Type CalStd

VialNumber 1102

Sample Name IC 1747055

Data File Name 005CALS.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 3:44 PM on:6/17/2019

QC Flag

120

120

120

120

120

120

80

80

80

80

80

Upper Limit

120

120

120

120

Lower Limit

80

80

80

80

80109.6

109.8

98.8

109.5

96.3

107.5

9361062

5667560

11533797

4118379

5167713

%Recovery

105.2

93.7

109.8

94.7

0.85

0.73

1.03

0.97

Reference CPS

8244034

350673

8695069

236258

1783132

12629264

3964116

5554355

%RSD

0.89

1.37

0.56

0.31

0.38

0.55

2

3

CPS

8670995

328427

9549960

223836

1954887

10275331

5596938

193

Tune Step

3

2

3

2

3

3

2

3

72

72

115

165

165

193

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

m/z

6

45

45

0.82

1.46

1.00

0.26

0.96

0.12

0.97

0.35

1.40

1.52

0.89

1.21

0.80

0.72

0.97

0.56

0.60

0.38

1.46

0.44

0.74

1.92

0.37

1.18

0.67

1.05

1.03

0.50

1.50

1119719

977876

4350393

1914559

4320346

4234877

4184873

1024799

2032248

75074

1416681

638472

1815367

2198721

2097422

406527

1066950

888807

509783

1349037

978115

8887

679843

700563

494306

471508

2606993

55456

479974

3

3

3

2

3

3

2

2

3

2

3

3

2

2

2

2

3

2

3

3

3

2

2

3

3

2

2

2

3

193

193

193

193

193

193

165

165

193

193

193

193

165

165

165

165

165

165

115

115

115

165

165

165

72

72

72

72

115

206

207

208

209

232

238

181

182

185

195

197

205

139

140

141

146

147

178

111

118

121

125

133

137

95

101

103

105

107

(Pb)

(Pb)

Pb

Bi

Th

U

Ta

W

Re

Pt

Au

Tl

La

Ce

Pr

Nd

Sm

Hf

Cd

Sn

Sb

Te

Cs

Ba

Mo

Ru

Rh

Pd

Ag

2

3

TuneFile

he.u

nogas.u

TuneStep
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Calibration Standard Report

0.97

0.88

2.28

0.33

2.06

0.74

1.14

0.55

2.73

1.33

0.68

0.59

1.95

0.55

0.45

1.83

0.46

0.97

0.51

0.77

%RSD

0.26

0.43

0.62

0.44

0.21

1532687

956092

237878

151670

4078

9859212

1498238

1338627

1216886

595797

617423

2026770

584297

1565393

838740

57709

1674894

5694694

681948

1026541

CPS

8827974

2394994

3319395

4499695

2297478

2

3

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

2

Tune Step

3

3

3

2

2

72

72

72

72

72

72

72

72

45

72

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

45

93

95

66

75

78

88

89

90

52

55

57

59

60

63

27

31

39

44

47

51

m/z

7

9

11

23

24

Nb

Mo

Zn

As

Se

Sr

Y

Zr

Cr

Mn

Fe

Co

Ni

Cu

Al

P

K

Ca

Ti

V

Element

Li

Be

B

Na

Mg

Dilution 1

Comment

Operator CB 7700

QC Analyte Table

Acq Date Time 2019-06-17T15:47:32-05:00

Type CalStd

VialNumber 1103

Sample Name IC 1747056

Data File Name 006CALS.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

120

120

120

120

120

120

80

80

80

80

80

Upper Limit

120

120

120

120

Lower Limit

80

80

80

80

80109.2

108.2

99.6

109.4

96.4

105.1

9361062

5667560

11533797

4118379

5167713

%Recovery

102.8

95.2

110.5

98.5

1.01

1.04

0.30

0.68

Reference CPS

8244034

350673

8695069

236258

1783132

12614003

3971680

5431833

%RSD

0.76

1.28

1.39

0.52

0.43

0.83

2

3

CPS

8470996

333678

9606770

232714

1947556

10129875

5645709

193

Tune Step

3

2

3

2

3

3

2

3

72

72

115

165

165

193

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

m/z

6

45

45

0.70

0.34

0.36

0.66

1.15

0.37

0.76

0.33

1.08

1.86

0.46

1.46

0.55

0.48

0.90

1.79

1.19

0.79

0.99

0.44

0.87

2.23

1.22

1.70

0.88

0.76

0.17

1.13

1.00

2111673

1864794

8327970

3779605

8588693

8304745

8298677

2004861

3990655

152204

2812599

1265816

3574594

4313918

4122561

823100

2043677

1736511

1012287

2689821

1851187

17878

1371800

1346347

956092

941113

5123974

110728

954574

3

3

3

2

3

3

2

2

3

2

3

3

2

2

2

2

3

2

3

3

3

2

2

3

3

2

2

2

3

193

193

193

193

193

193

165

165

193

193

193

193

165

165

165

165

165

165

115

115

115

165

165

165

72

72

72

72

115

206

207

208

209

232

238

181

182

185

195

197

205

139

140

141

146

147

178

111

118

121

125

133

137

95

101

103

105

107

(Pb)

(Pb)

Pb

Bi

Th

U

Ta

W

Re

Pt

Au

Tl

La

Ce

Pr

Nd

Sm

Hf

Cd

Sn

Sb

Te

Cs

Ba

Mo

Ru

Rh

Pd

Ag

2

3

TuneFile

he.u

nogas.u

TuneStep
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Initial Calibration Verification (ICV) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

104.4

110.7

97.2

105.2

102.1

103.0

104.2

101.4

111.2

98.0

103.6

103.3

101.4

106.7

103.4

104.1

100.1

100.2

104.0

101.2

98.0

%Recovery

99.8

101.5

101.0

104.4

100

50

50

100

100

100

50

100

100

100

100

100

1000

100

100

1000

1000

1000

1000

1000

100

ExpectedValue

100

100

200

1000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

104.40326

55.34506

48.61889

105.22830

102.14111

102.97034

52.11617

101.44352

111.23091

98.04517

103.60742

103.30768

1014.20282

106.72306

103.38522

1041.26488

1001.34133

1001.84161

1039.95360

1012.44616

97.95625

Meas Value

99.78348

101.49371

201.95081

1044.03821

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T15:54:01-05:00

Type ICV

VialNumber 1104

Sample Name ICV 1748677

Data File Name 007_ICV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

109.7

100.5

109.7

97.3

106.0

Lower Limit

80

80

80

80

%Recovery

104.7

96.1

111.2

96.1

109.11783132

9361062

5667560

11533797

4118379

5167713

0.70

2.74

0.99

1.84

0.29

Reference CPS

8244034

350673

8695069

236258

%RSD

0.33

2.08

0.45

1.07

0.221944735

10268307

5695774

12651954

4009015

5478324

3

2

3

2

3

CPS

8629639

337112

9671723

226938

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

102.0

101.7

105.2

101.9

99.8

100.7

92.4

100.0

104.5

99.0

102.0

102.0

102.7

104.4

101.9

103.1

102.8

96.2

99.2

101.0

96.4

99.4

103.6

97.2

102.4

110.7

103.7

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.40762

101.70043

105.21925

101.87472

99.80048

100.68421

92.36996

99.97533

104.52335

9.90316

101.97635

101.95709

102.73664

104.44672

101.92051

103.11431

102.81873

19.24515

99.17240

100.98660

48.19321

99.44247

103.58885

48.61889

102.41055

110.72785

10.37056

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Initial Calibration Blank (ICB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00609

0.10318

-0.10154

-0.08712

-0.01421

0.12996

-0.00022

0.00167

-0.03108

-0.00419

-0.01131

0.12624

0.00071

0.00043

-0.25588

-0.04663

4.39389

2.72931

-22.82813

-0.02063

Meas Value

0.13346

0.00287

5.70485

0.12954

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:00:42-05:00

Type ICB

VialNumber 4

Sample Name ICB 1747053

Data File Name 008_ICB.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

108.5

98.1

107.5

97.0

105.4

Lower Limit

80

80

80

80

%Recovery

106.1

100.7

110.0

101.8

108.81783132

9361062

5667560

11533797

4118379

5167713

1.66

1.26

1.02

1.10

1.48

Reference CPS

8244034

350673

8695069

236258

%RSD

2.31

0.56

1.47

2.26

1.941940650

10154369

5561885

12401455

3993312

5448068

3

2

3

2

3

CPS

8750557

353149

9562445

240524

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.01998

-0.03282

0.04980

0.03366

0.00255

0.01835

0.08388

1.41520

0.00330

0.00146

0.93839

0.00179

0.00064

0.00070

0.00049

0.00110

0.00114

0.00161

-0.00088

0.02319

-0.01940

0.07554

0.00840

0.10318

-0.72060

0.00163

0.00324

-0.00194

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

109.8

97.6

78.2

109.9

108.9

103.8

91.6

113.1

111.2

100.4

106.9

107.2

105.1

113.3

111.7

106.4

102.7

105.4

110.4

88.9

101.9

%Recovery

105.2

101.5

96.2

106.5

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.49218

24.39223

3.90960

1.09916

21.77802

10.37778

4.57956

5.65443

5.56015

10.04228

10.69229

2.14455

52.57095

2.26539

5.58714

53.20369

51.33561

105.43255

110.37415

88.93188

5.09660

Meas Value

5.26200

0.50743

96.17256

53.23372

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:07:25-05:00

Type CRI

VialNumber 1101

Sample Name CRI 1747054

Data File Name 009LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:12 PM on:6/17/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

108.5

97.9

106.9

97.7

105.7

Lower Limit

80

80

80

80

%Recovery

105.6

98.0

109.5

97.1

107.71783132

9361062

5667560

11533797

4118379

5167713

1.23

0.66

0.16

1.14

0.30

Reference CPS

8244034

350673

8695069

236258

%RSD

0.33

0.33

0.86

1.18

0.381920371

10155576

5547100

12329748

4022372

5459987

3

2

3

2

3

CPS

8702144

343726

9521177

229491

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

100.4

105.3

116.5

110.5

112.2

108.0

97.3

120.2

107.3

105.0

112.4

110.5

114.5

112.9

113.1

106.7

108.1

105.1

105.4

108.5

107.0

108.4

106.9

78.2

107.9

113.5

108.3

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.00866

3.15949

23.29567

2.20944

1.12235

10.80100

9.72856

6.00965

10.73295

1.05004

5.61997

2.21084

2.28983

11.28559

2.26205

2.13329

10.81491

2.10159

0.52721

2.17015

5.34897

10.84320

1.06928

3.90960

10.78958

11.35111

0.54131

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Interference Check Sample A (ICS-A) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

120000

0.434

0.8

120000

120000

120000

120000

120000

2400

QC High

1.388

0.7

20

120000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.34904

1.65126

0.02542

0.70071

0.13027

0.48322

2.13946

0.00453

0.07460

1.48585

0.71721

93328.57931

0.30106

0.27982

94090.52794

91145.32104

97538.20092

95323.00183

99044.43793

1973.36529

Meas Value

0.58813

0.00215

4.58783

97468.71604

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:14:07-05:00

Type ICSA

VialNumber 1105

Sample Name ICSA 1747057

Data File Name 010ICSA.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:18 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.8

95.1

100.9

85.4

88.6

Lower Limit

80

80

80

80

%Recovery

99.0

103.1

108.6

98.3

101.71783132

9361062

5667560

11533797

4118379

5167713

1.93

9.99

2.33

9.57

1.61

Reference CPS

8244034

350673

8695069

236258

%RSD

2.77

9.16

1.97

5.56

2.501813307

9154501

5387743

11639161

3515474

4580472

3

2

3

2

3

CPS

8162750

361566

9443055

232138

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2400

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.09586

0.42840

0.06103

0.16038

0.02241

0.29556

2.72832

1.38207

0.00751

0.03324

0.14774

0.89456

0.05024

0.11227

0.00167

0.01472

0.01134

0.04785

-0.16471

0.15467

0.06529

0.09220

0.04951

1.65126

2058.43504

0.00518

-0.00077

0.00526

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Interference Check Sample AB (ICS-AB) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

112.4

113.2

101.6

101.1

100.4

108.4

103.6

110.6

113.3

100.3

103.5

107.8

97.4

107.3

99.5

97.0

93.9

101.5

98.8

98.8

95.9

%Recovery

105.5

100.9

100.4

100.1

50

25

2050

50

50

50

25

50

50

50

50

50

100000

50

50

100000

100000

100000

100000

100000

2100

ExpectedValue

50

50

100

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

56.20504

28.29492

2083.77535

50.53601

50.22133

54.21176

25.90230

55.28688

56.67269

50.15389

51.73276

53.92406

97382.07968

53.66957

49.74079

97034.00127

93899.40815

101498.96386

98782.36307

98831.53964

2014.49754

Meas Value

52.73513

50.46415

100.36813

100107.60000

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:20:43-05:00

Type ICSAB

VialNumber 1106

Sample Name ICSAB 1747058

Data File Name 011ICSB.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:25 PM on:6/17/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.3

95.4

100.5

84.3

88.9

Lower Limit

80

80

80

80

%Recovery

99.6

101.7

109.4

95.4

102.61783132

9361062

5667560

11533797

4118379

5167713

1.83

10.86

2.09

10.93

2.12

Reference CPS

8244034

350673

8695069

236258

%RSD

1.08

10.68

1.77

8.23

2.211829752

9203052

5404654

11592204

3473839

4596455

3

2

3

2

3

CPS

8210888

356543

9516033

225415

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

102.3

108.5

109.3

108.9

108.2

105.3

104.7

106.7

112.7

99.5

108.7

108.5

109.6

108.3

107.6

102.8

108.5

99.6

100.0

110.9

108.7

98.5

103.1

101.6

99.4

100.9

94.6

10

50

50

50

50

50

50

50

50

5

50

50

50

50

50

50

50

10

50

50

25

50

50

2050

50

50

5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

10.23245

54.23613

54.63411

54.44069

54.11897

52.63491

52.34392

53.33627

56.34903

4.97582

54.34254

54.22686

54.77823

54.15457

53.77692

51.39586

54.26144

9.96410

49.97507

55.44132

27.17308

49.26542

51.54484

2083.77535

49.67733

50.43143

4.72888

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

195.66164

96.38841

195.07931

196.18162

196.47025

98.97059

200.45022

194.00237

197.29574

194.55059

196.26232

4921.15782

191.80059

196.53561

4889.45060

4962.27822

4941.97605

4956.31616

4964.82845

198.98500

FinalConcentration

200.36295

199.18702

398.06897

4975.83692

195.66164

96.38841

195.07931

196.18162

196.47025

98.97059

200.45022

194.00237

197.29574

194.55059

196.26232

4921.15782

191.80059

196.53561

4889.45060

4962.27822

4941.97605

4956.31616

4964.82845

198.98500

Meas Value

200.36295

199.18702

398.06897

4975.83692

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:27:22-05:00

Type Sample

VialNumber 1103

Sample Name LRC 1747056

Data File Name 012SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:31 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

109.3

99.3

108.4

95.2

102.6

Lower Limit

80

80

80

80

%Recovery

104.4

99.9

113.3

103.0

110.91783132

9361062

5667560

11533797

4118379

5167713

1.02

2.09

0.36

0.70

0.58

Reference CPS

8244034

350673

8695069

236258

%RSD

0.13

0.97

0.50

0.91

0.471977972

10236212

5625141

12497835

3919678

5301427

3

2

3

2

3

CPS

8610096

350260

9853002

243428

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

40.16283

198.74620

197.63750

199.07300

199.46853

195.04170

196.56862

195.57514

199.35812

19.93883

201.93247

199.46477

202.18627

201.01062

197.47844

200.36443

197.47099

39.61881

199.67959

197.75779

97.72200

201.67390

204.08112

96.38841

108.41384

193.41785

191.56432

19.27047

40.16283

198.74620

197.63750

199.07300

199.46853

195.04170

196.56862

195.57514

199.35812

19.93883

201.93247

199.46477

202.18627

201.01062

197.47844

200.36443

197.47099

39.61881

199.67959

197.75779

97.72200

201.67390

204.08112

96.38841

108.41384

193.41785

191.56432

19.27047

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

FAILED

QC Flag

FAILED

FAILED

FAILED

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1076.80156

1.47079

1003.09253

1067.96201

1106.58182

546.53815

1070.37119

0.02074

973.97666

983.91855

1040.61617

50532.48611

1024.68937

996.24618

50821.29331

48963.88189

53569.86990

50980.95833

51156.56788

2015.61190

FinalConcentration

1131.31870

1077.21673

2208.14112

52471.72256

1076.80156

1.47079

1003.09253

1067.96201

1106.58182

546.53815

1070.37119

0.02074

973.97666

983.91855

1040.61617

50532.48611

1024.68937

996.24618

50821.29331

48963.88189

53569.86990

50980.95833

51156.56788

2015.61190

Meas Value

1131.31870

1077.21673

2208.14112

52471.72256

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:33:50-05:00

Type Sample

VialNumber 1301

Sample Name LRC 1747059

Data File Name 013SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:38 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.2

92.6

104.8

85.4

96.0

Lower Limit

80

80

80

80

%Recovery

94.4

99.6

111.6

95.5

105.71783132

9361062

5667560

11533797

4118379

5167713

0.86

3.43

1.07

3.40

1.00

Reference CPS

8244034

350673

8695069

236258

%RSD

0.77

4.07

0.11

2.53

0.581884955

9568531

5246130

12092621

3517383

4958925

3

2

3

2

3

CPS

7784254

349161

9702242

225730

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

198.71545

1025.07562

0.06631

1080.67600

1079.89790

0.20150

7.42909

1086.61894

0.04708

0.01552

1.19468

1015.86509

0.04387

0.07418

0.01750

0.02277

1026.77077

193.26622

984.28752

1061.52863

518.07799

0.46977

0.05580

1.47079

1565.97476

0.01171

0.08623

0.03223

198.71545

1025.07562

0.06631

1080.67600

1079.89790

0.20150

7.42909

1086.61894

0.04708

0.01552

1.19468

1015.86509

0.04387

0.07418

0.01750

0.02277

1026.77077

193.26622

984.28752

1061.52863

518.07799

0.46977

0.05580

1.47079

1565.97476

0.01171

0.08623

0.03223

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 4:38 PM on:6/17/2019Page 513 of 1765



Sample Report 

FAILED

FAILED

FAILED

FAILED

FAILED

QC Flag

FAILED

FAILED

FAILED

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1954.17298

0.68560

1763.25959

4326.48862

1881.23214

1021.84300

2089.07765

0.03047

1729.07516

1727.33126

4602.57117

90947.62682

1828.05427

1753.65533

90196.96401

87007.78098

92517.12570

90785.33418

100453.81281

3883.91683

FinalConcentration

2473.91732

2344.67781

4889.94135

93431.45635

1954.17298

0.68560

1763.25959

4326.48862

1881.23214

1021.84300

2089.07765

0.03047

1729.07516

1727.33126

4602.57117

90947.62682

1828.05427

1753.65533

90196.96401

87007.78098

92517.12570

90785.33418

100453.81281

3883.91683

Meas Value

2473.91732

2344.67781

4889.94135

93431.45635

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:40:18-05:00

Type Sample

VialNumber 1302

Sample Name LRC 1747060

Data File Name 014SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:44 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.0

94.8

102.7

86.0

91.4

Lower Limit

80

80

80

80

%Recovery

82.7

109.3

110.2

102.8

102.01783132

9361062

5667560

11533797

4118379

5167713

0.88

1.94

1.66

2.80

0.67

Reference CPS

8244034

350673

8695069

236258

%RSD

1.24

1.54

0.25

0.97

0.651818774

9171393

5374650

11849623

3541481

4722180

3

2

3

2

3

CPS

6817947

383260

9586195

242936

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

FAILED

QC ISTD Table

FAILED

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

386.16427

4868.98308

1939.95686

2156.93539

2152.49690

0.14223

1.36090

2042.52817

0.05274

0.02858

0.26833

3924.01702

0.07588

0.19015

0.01805

0.04912

1997.59087

379.48204

1924.97479

2062.41128

1003.69830

0.39313

0.08193

0.68560

3121.85451

0.00557

0.30502

0.05857

386.16427

4868.98308

1939.95686

2156.93539

2152.49690

0.14223

1.36090

2042.52817

0.05274

0.02858

0.26833

3924.01702

0.07588

0.19015

0.01805

0.04912

1997.59087

379.48204

1924.97479

2062.41128

1003.69830

0.39313

0.08193

0.68560

3121.85451

0.00557

0.30502

0.05857

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

105.9

104.8

121.3

104.7

103.2

102.7

107.4

102.0

106.7

99.2

101.9

103.0

102.7

106.6

102.2

98.7

99.8

97.1

103.1

102.9

101.9

%Recovery

103.1

102.8

137.6

101.0

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

105.93488

52.39589

60.65278

104.72906

103.20937

102.66394

53.68831

101.96268

106.74837

99.16469

101.91385

102.97922

2567.62355

106.61770

102.23938

2467.73779

2495.99473

2428.61179

2576.88220

2573.33589

101.86090

Meas Value

103.05178

102.78286

275.29237

2525.58444

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:46:45-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 015_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:51 PM on:6/17/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.0

99.8

102.3

96.2

98.9

Lower Limit

80

80

80

80

%Recovery

99.7

98.5

108.6

97.2

107.11783132

9361062

5667560

11533797

4118379

5167713

3.05

13.74

2.31

12.15

2.08

Reference CPS

8244034

350673

8695069

236258

%RSD

1.70

13.17

3.13

10.40

3.101910568

9826728

5654934

11797806

3960025

5109272

3

2

3

2

3

CPS

8217786

345504

9440537

229613

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

103.7

106.0

99.8

102.7

102.8

100.6

97.6

103.2

103.1

99.1

106.9

108.2

102.1

102.2

101.5

99.4

107.6

102.6

102.2

102.1

107.4

100.0

101.1

121.3

101.5

102.0

101.4

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.73374

105.97648

99.81143

102.72278

102.77252

100.62741

97.62352

103.19555

103.05254

9.91001

106.85694

108.19740

102.07600

102.23259

101.54505

99.41505

107.64634

20.52672

102.24084

102.13768

53.67613

99.98089

101.07371

60.65278

101.52040

101.98790

10.14461

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00738

0.09268

-0.20707

0.00127

0.05650

0.21701

0.00273

0.00174

-0.00771

-0.00165

-0.00198

0.48443

0.00221

0.00255

0.16668

0.12241

1.61994

2.55407

-34.97736

0.04727

Meas Value

0.62738

0.05626

41.22320

5.09086

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:53:25-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 016_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:58 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

112.3

99.1

108.4

97.7

104.1

Lower Limit

80

80

80

80

%Recovery

103.9

102.9

114.0

104.3

110.41783132

9361062

5667560

11533797

4118379

5167713

4.45

0.81

3.28

0.30

4.82

Reference CPS

8244034

350673

8695069

236258

%RSD

1.53

0.67

4.30

2.58

2.421968096

10510696

5616478

12503041

4025173

5378159

3

2

3

2

3

CPS

8567870

360993

9915598

246309

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.14019

0.35259

0.18791

0.02292

0.00661

0.00604

0.00540

2.09261

0.00194

0.00061

0.74643

0.16351

0.00062

0.00047

0.00027

0.00028

0.00442

0.03240

0.02939

0.12095

0.43654

0.10029

0.00668

0.09268

3.84775

0.00448

0.00137

-0.00648

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.05679

0.00155

0.07998

0.13203

0.01319

0.21030

0.09810

0.95441

0.13197

0.30037

-54.43812

0.26455

0.06994

0.46449

0.57416

30.71632

FinalConcentration

1.46279

0.07345

56.99314

15.54805

2.16887

6.31757

11.79283

10.75579

0.02839

0.00078

0.03999

0.06601

0.00659

0.10515

0.04905

0.47720

0.06598

0.15018

-27.21906

0.13227

0.03497

0.23224

0.28708

15.35816

Meas Value

0.73140

0.03673

28.49657

7.77402

1.08444

3.15878

5.89642

5.37789

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431764

Operator CB 7700

Acq Date Time 2019-06-17T17:00:09-05:00

Type Sample

VialNumber 2101

Sample Name MB 160-431764/1-A

Data File Name 017SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:05 PM on:6/17/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

101.5

Lower Limit

80

80

80

80

80

80

80

80

105.6

111.7

108.1

99.1

106.5

96.2

1783132

9361062

5667560

11533797

4118379

5167713

1.18

0.86

3.25

0.30

2.36

Reference CPS

8244034

350673

8695069

236258

5617686

12287667

3962645

5243276

%RSD

0.66

1.62

0.94

2.45

0.94

3

2

3

CPS

8578801

358422

9675042

249586

1990911

10122702

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

104.1

102.2

111.3

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00955

0.02489

0.37887

-0.08742

0.82538

0.37644

0.08359

0.00055

0.00526

0.04220

0.02178

3.20372

0.00254

0.02493

0.00654

0.19842

0.00124

0.00662

-0.00010

0.00050

0.33550

0.06991

0.04080

13.84834

0.94533

0.13203

3.92920

0.01468

0.00478

0.01245

0.18944

-0.04371

0.41269

0.18822

0.04180

0.00027

0.00263

0.02110

0.01089

1.60186

0.00127

0.01246

0.00327

0.09921

0.00062

0.00331

-0.00005

0.00025

0.16775

0.03496

0.02040

6.92417

0.47267

0.06601

1.96460

0.00734

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1026.67817

0.49808

1045.77296

1042.47704

1053.65422

514.52837

993.48603

0.00861

1006.56720

1037.32758

1022.48542

10780.45435

1026.70851

1020.00512

10495.27908

10792.85410

1083.43427

10507.27474

10346.86970

981.83198

FinalConcentration

103.47116

102.27498

231.65362

10715.79936

513.33909

0.24904

522.88648

521.23852

526.82711

257.26419

496.74302

0.00430

503.28360

518.66379

511.24271

5390.22718

513.35425

510.00256

5247.63954

5396.42705

541.71713

5253.63737

5173.43485

490.91599

Meas Value

51.73558

51.13749

115.82681

5357.89968

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:06:51-05:00

Type Sample

VialNumber 2102

Sample Name LCS 160-431764/2-A

Data File Name 018SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:11 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.7

86.5

104.4

82.2

96.8

Lower Limit

80

80

80

80

%Recovery

97.8

91.4

106.4

93.8

109.11783132

9361062

5667560

11533797

4118379

5167713

1.01

12.27

1.01

12.00

1.82

Reference CPS

8244034

350673

8695069

236258

%RSD

0.40

10.81

0.90

8.75

1.441945462

9803097

4903354

12036198

3387153

5002674

3

2

3

2

3

CPS

8058927

320493

9253702

221613

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

195.45766

1024.34449

1091.43954

1031.78664

1046.77991

0.33649

0.36156

1065.17206

0.02451

0.02887

0.16198

999.72043

0.02779

0.03221

0.01215

0.01412

991.41575

192.51084

955.91862

996.58568

456.24744

0.03491

0.01543

0.49808

480.79496

-0.00276

0.06511

0.03195

97.72883

512.17225

545.71977

515.89332

523.38995

0.16825

0.18078

532.58603

0.01226

0.01444

0.08099

499.86021

0.01389

0.01610

0.00608

0.00706

495.70787

96.25542

477.95931

498.29284

228.12372

0.01746

0.00771

0.24904

240.39748

-0.00138

0.03255

0.01597

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

92.03535

7.18059

152.42013

577.68839

70.34717

23.78430

231.93513

113.04439

298.94064

159.65062

7691.82336

138011.98456

74.90319

187.08167

26067.44616

86357.08798

7104.41811

19743.95623

53414.88491

1109.87800

FinalConcentration

62.97628

5.89828

142.03863

302.52323

18.40707

1.43612

30.48403

115.53768

14.06943

4.75686

46.38703

22.60888

59.78813

31.93012

1538.36467

27602.39691

14.98064

37.41633

5213.48923

17271.41760

1420.88362

3948.79125

10682.97698

221.97560

Meas Value

12.59526

1.17966

28.40773

60.50465

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:13:25-05:00

Type Sample

VialNumber 2103

Sample Name 280-123797-A-1-T

Data File Name 019SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:18 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.9

95.3

102.5

93.2

97.3

Lower Limit

80

80

80

80

%Recovery

100.0

98.6

111.2

96.0

106.61783132

9361062

5667560

11533797

4118379

5167713

3.53

6.63

2.28

7.20

1.56

Reference CPS

8244034

350673

8695069

236258

%RSD

1.74

8.36

3.41

5.30

1.531900213

9632066

5399769

11826914

3837067

5026340

3

2

3

2

3

CPS

8247574

345823

9672944

226742

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.94432

165.14628

3.33125

45.05213

11.97136

2.42927

0.19774

15.95570

0.00587

0.03324

0.25366

1436.08961

183.09509

344.58119

44.55062

164.20549

32.24208

0.90516

4.24718

16.95565

6.14916

0.31643

10.26988

7.18059

10.08956

0.00323

0.01203

0.08098

0.78886

33.02926

0.66625

9.01043

2.39427

0.48585

0.03955

3.19114

0.00117

0.00665

0.05073

287.21792

36.61902

68.91624

8.91012

32.84110

6.44842

0.18103

0.84944

3.39113

1.22983

0.06329

2.05398

1.43612

2.01791

0.00065

0.00241

0.01620

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

99.28333

7.75425

135.00826

537.80077

80.40682

33.06243

189.72024

109.51102

327.62019

161.63750

8532.70833

148033.47341

77.46589

182.53463

25577.23151

89602.62446

8066.32071

17697.46401

49598.12139

1348.81212

FinalConcentration

71.11193

5.84404

128.51745

331.52628

19.85667

1.55085

27.00165

107.56015

16.08136

6.61249

37.94405

21.90220

65.52404

32.32750

1706.54167

29606.69468

15.49318

36.50693

5115.44630

17920.52489

1613.26414

3539.49280

9919.62428

269.76242

Meas Value

14.22239

1.16881

25.70349

66.30526

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:20:02-05:00

Type Sample

VialNumber 2104

Sample Name 280-123797-A-2-AW

Data File Name 020SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:24 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.5

95.5

104.0

90.9

99.1

Lower Limit

80

80

80

80

%Recovery

99.8

100.2

112.2

97.4

107.01783132

9361062

5667560

11533797

4118379

5167713

0.74

1.31

0.90

1.51

1.81

Reference CPS

8244034

350673

8695069

236258

%RSD

0.31

1.07

0.31

0.33

0.861907856

9873804

5415316

11991703

3743251

5121811

3

2

3

2

3

CPS

8227224

351521

9756755

230159

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.27339

156.20373

2.74396

42.32368

11.98304

2.56607

0.13090

8.22412

0.00659

0.05211

0.18672

1374.07517

185.18082

354.45297

45.04719

164.00483

32.18683

0.83171

4.14148

16.89091

5.00646

0.65007

8.66127

7.75425

7.21504

0.00482

0.01326

0.04589

0.45468

31.24075

0.54879

8.46474

2.39661

0.51321

0.02618

1.64482

0.00132

0.01042

0.03734

274.81503

37.03616

70.89059

9.00944

32.80097

6.43737

0.16634

0.82830

3.37818

1.00129

0.13001

1.73225

1.55085

1.44301

0.00096

0.00265

0.00918

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

97.23494

7.79249

129.63135

552.32078

84.58442

32.03010

201.14608

110.24408

326.32478

162.27888

9289.75121

160397.44143

76.31970

181.89056

27592.91471

98130.49215

8094.16265

18795.14205

49973.88781

1361.33638

FinalConcentration

81.06847

5.86351

374.22658

355.17630

3.88940

0.31170

5.18525

22.09283

3.38338

1.28120

8.04584

4.40976

13.05299

6.49116

371.59005

6415.89766

3.05279

7.27562

1103.71659

3925.21969

323.76651

751.80568

1998.95551

54.45346

Meas Value

3.24274

0.23454

14.96906

14.20705

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 25

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:26:37-05:00

Type Sample

VialNumber 2105

Sample Name 280-123797-A-2-AW SD

Data File Name 021SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:31 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

107.3

97.3

103.9

94.1

100.5

Lower Limit

80

80

80

80

%Recovery

100.8

99.3

111.1

96.4

108.31783132

9361062

5667560

11533797

4118379

5167713

16.30

7.95

16.59

6.57

13.92

Reference CPS

8244034

350673

8695069

236258

%RSD

11.03

7.54

13.98

4.49

12.511930891

10041841

5514259

11979127

3876728

5196102

3

2

3

2

3

CPS

8312731

348077

9661452

227812

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.78391

158.76199

3.78784

40.72364

11.99195

2.57676

-0.15774

24.35696

0.01434

0.11403

1.05205

1477.73202

180.33533

371.91060

43.47635

160.76247

32.70769

0.96001

4.18059

20.63443

13.95163

-0.30915

8.30185

7.79249

-5.67891

0.02763

0.04408

0.06365

0.03136

6.35048

0.15151

1.62895

0.47968

0.10307

-0.00631

0.97428

0.00057

0.00456

0.04208

59.10928

7.21341

14.87642

1.73905

6.43050

1.30831

0.03840

0.16722

0.82538

0.55807

-0.01237

0.33207

0.31170

-0.22716

0.00111

0.00176

0.00255

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

823.16369

8.49602

1133.12194

1565.42647

1103.76340

527.77381

1221.57772

106.43843

1376.10989

1158.26859

7950.86140

178144.29786

1085.14149

1214.85906

40740.13866

153641.25812

7907.92810

32707.22862

57714.03575

3106.89952

FinalConcentration

207.07364

109.67380

339.22536

10236.54435

164.63274

1.69920

226.62439

313.08529

220.75268

105.55476

244.31554

21.28769

275.22198

231.65372

1590.17228

35628.85957

217.02830

242.97181

8148.02773

30728.25162

1581.58562

6541.44572

11542.80715

621.37990

Meas Value

41.41473

21.93476

67.84507

2047.30887

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:33:19-05:00

Type Sample

VialNumber 2106

Sample Name 280-123797-A-2-AX MS

Data File Name 022SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:37 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.6

96.1

104.1

91.5

97.7

Lower Limit

80

80

80

80

%Recovery

97.5

99.2

111.9

95.5

105.51783132

9361062

5667560

11533797

4118379

5167713

1.43

0.82

1.65

0.45

0.78

Reference CPS

8244034

350673

8695069

236258

%RSD

0.41

0.87

1.30

1.19

0.461881913

9699392

5448010

12004911

3768575

5050609

3

2

3

2

3

CPS

8037054

348001

9733278

225623

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

201.91389

1122.07268

1006.79178

822.37027

1014.27134

2.58027

0.10806

793.80660

0.02262

0.02503

0.09752

2322.12715

174.44522

333.20029

41.86914

153.79087

1015.66040

199.49860

988.21454

946.09601

219.46368

0.70972

14.17303

8.49602

499.63160

0.01441

0.08053

0.04156

40.38278

224.41454

201.35836

164.47405

202.85427

0.51605

0.02161

158.76132

0.00452

0.00501

0.01950

464.42543

34.88904

66.64006

8.37383

30.75817

203.13208

39.89972

197.64291

189.21920

43.89274

0.14194

2.83461

1.69920

99.92632

0.00288

0.01611

0.00831

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 5:37 PM on:6/17/2019Page 522 of 1765



Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

840.12598

7.83126

1145.38503

1551.59291

1136.75270

544.44512

1207.23106

98.38462

1377.81451

1181.62513

7713.83506

168920.06940

1106.91189

1234.64229

38240.69545

145199.83466

7444.21513

31324.73131

53338.25298

2804.56155

FinalConcentration

199.26471

108.20130

328.20987

10391.29532

168.02520

1.56625

229.07701

310.31858

227.35054

108.88902

241.44621

19.67692

275.56290

236.32503

1542.76701

33784.01388

221.38238

246.92846

7648.13909

29039.96693

1488.84303

6264.94626

10667.65060

560.91231

Meas Value

39.85294

21.64026

65.64197

2078.25906

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:39:52-05:00

Type Sample

VialNumber 2107

Sample Name 280-123797-A-2-AY MSD

Data File Name 023SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:44 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.2

92.6

104.9

90.0

98.2

Lower Limit

80

80

80

80

%Recovery

98.1

97.7

112.4

94.2

106.31783132

9361062

5667560

11533797

4118379

5167713

0.94

4.35

0.82

5.04

0.29

Reference CPS

8244034

350673

8695069

236258

%RSD

0.60

4.00

0.92

2.51

0.301894594

9753937

5248010

12100310

3707866

5072211

3

2

3

2

3

CPS

8086902

342557

9769636

222670

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

200.75439

1101.75734

1017.49085

822.24590

999.24670

2.57628

0.08209

822.20332

0.01890

0.04453

0.09803

2193.74309

166.85184

337.02053

40.27224

146.49276

1005.65773

196.62774

983.43657

945.45350

224.36182

0.76056

13.68904

7.83126

498.35478

-0.00418

0.08227

0.05393

40.15088

220.35147

203.49817

164.44918

199.84934

0.51526

0.01642

164.44066

0.00378

0.00891

0.01961

438.74862

33.37037

67.40411

8.05445

29.29855

201.13155

39.32555

196.68731

189.09070

44.87236

0.15211

2.73781

1.56625

99.67096

-0.00084

0.01645

0.01079

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

63.74633

5.36682

110.47774

417.81920

69.69487

25.23280

140.95242

87.23051

249.75316

131.74387

5539.01657

121402.78622

61.13301

143.19622

19950.33756

68748.93339

6563.38592

15863.33191

39260.69071

1130.23724

FinalConcentration

58.22119

4.51287

89.57378

212.50209

12.74927

1.07336

22.09555

83.56384

13.93897

5.04656

28.19048

17.44610

49.95063

26.34877

1107.80331

24280.55724

12.22660

28.63924

3990.06751

13749.78668

1312.67718

3172.66638

7852.13814

226.04745

Meas Value

11.64424

0.90257

17.91476

42.50042

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:46:26-05:00

Type Sample

VialNumber 2108

Sample Name 280-123797-A-3-Q

Data File Name 024SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:51 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.9

97.8

103.6

93.4

97.7

Lower Limit

80

80

80

80

%Recovery

99.4

101.1

111.6

97.8

106.31783132

9361062

5667560

11533797

4118379

5167713

0.69

1.57

0.82

0.56

0.85

Reference CPS

8244034

350673

8695069

236258

%RSD

0.52

0.47

0.62

1.61

1.131895477

9819485

5544243

11949494

3846875

5046769

3

2

3

2

3

CPS

8193397

354464

9702558

231056

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.46775

115.45952

1.90056

38.28195

9.49705

1.77837

0.02896

5.53903

0.00673

0.04733

0.07434

1018.79978

140.26739

285.36233

34.65722

125.01994

24.90276

0.63131

2.76207

14.51884

3.11534

0.25211

8.50047

5.36682

2.59912

-0.00602

0.01200

0.03950

0.49355

23.09190

0.38011

7.65639

1.89941

0.35567

0.00579

1.10781

0.00135

0.00947

0.01487

203.75996

28.05348

57.07247

6.93144

25.00399

4.98055

0.12626

0.55241

2.90377

0.62307

0.05042

1.70009

1.07336

0.51982

-0.00120

0.00240

0.00790

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

83.27966

6.23173

157.39506

542.74139

75.59457

28.28480

642.06212

113.72584

296.21296

207.19984

7607.33584

144758.91291

77.66612

225.71946

38264.46880

80686.38489

6976.70522

16664.30767

106890.60286

1126.35286

FinalConcentration

66.63180

5.67698

116.97330

352.94776

16.65593

1.24635

31.47901

108.54828

15.11891

5.65696

128.41242

22.74517

59.24259

41.43997

1521.46717

28951.78258

15.53322

45.14389

7652.89376

16137.27698

1395.34104

3332.86153

21378.12057

225.27057

Meas Value

13.32636

1.13540

23.39466

70.58955

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:53:04-05:00

Type Sample

VialNumber 2109

Sample Name 280-123797-A-4-S

Data File Name 025SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.2

98.8

104.0

94.0

98.3

Lower Limit

80

80

80

80

%Recovery

99.2

101.5

112.7

96.8

106.91783132

9361062

5667560

11533797

4118379

5167713

0.84

0.93

0.32

1.05

0.48

Reference CPS

8244034

350673

8695069

236258

%RSD

0.64

0.13

1.60

1.55

0.631905476

9849278

5602281

11996305

3871927

5077659

3

2

3

2

3

CPS

8179973

355788

9796437

228736

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.03840

133.16974

2.15898

46.42242

9.90464

2.13019

0.07205

3.98074

0.01055

0.03758

0.04134

1492.22557

181.64551

345.21279

44.34718

163.99082

33.02975

0.82783

3.76951

15.80591

3.42239

0.50470

8.85511

6.23173

2.04567

0.00161

0.01180

0.03766

0.40768

26.63395

0.43180

9.28448

1.98093

0.42604

0.01441

0.79615

0.00211

0.00752

0.00827

298.44511

36.32910

69.04256

8.86944

32.79816

6.60595

0.16557

0.75390

3.16118

0.68448

0.10094

1.77102

1.24635

0.40913

0.00032

0.00236

0.00753

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165
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115

165

165
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72
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209
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238
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W
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2

3
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

93.05300

6.58819

154.10977

491.35283

84.17741

29.72597

213.77093

117.60306

323.34434

222.77056

7427.46697

150413.19425

80.93943

253.20637

43292.73853

79081.59229

6263.13242

17470.46866

111780.33887

1177.12088

FinalConcentration

68.97169

5.19656

102.11295

855.40770

18.61060

1.31764

30.82195

98.27057

16.83548

5.94519

42.75419

23.52061

64.66887

44.55411

1485.49339

30082.63885

16.18789

50.64127

8658.54771

15816.31846

1252.62648

3494.09373

22356.06777

235.42418

Meas Value

13.79434

1.03931

20.42259

171.08154

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:59:42-05:00

Type Sample

VialNumber 2110

Sample Name 280-123797-A-5-U

Data File Name 026SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:04 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.4

92.7

105.3

89.5

99.7

Lower Limit

80

80

80

80

%Recovery

99.7

95.5

114.1

91.4

107.51783132

9361062

5667560

11533797

4118379

5167713

1.20

11.51

0.64

10.09

0.35

Reference CPS

8244034

350673

8695069

236258

%RSD

0.52

10.49

0.62

8.50

0.521917695

9867743

5254288

12140885

3684287

5151690

3

2

3

2

3

CPS

8218678

334932

9923062

215962

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.95855

116.33874

2.06673

40.20478

10.18806

2.24212

0.05916

3.43295

0.00679

0.03851

0.03711

1053.79570

181.62033

341.73516

44.55635

165.56802

30.30304

0.84617

3.12945

16.02871

3.28243

0.37208

7.63376

6.58819

2.50900

-0.00366

0.00972

0.05989

0.39171

23.26775

0.41335

8.04096

2.03761

0.44842

0.01183

0.68659

0.00136

0.00770

0.00742

210.75914

36.32407

68.34703

8.91127

33.11360

6.06061

0.16923

0.62589

3.20574

0.65649

0.07442

1.52675

1.31764

0.50180

-0.00073

0.00194

0.01198

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

107.1

95.1

74.6

85.6

110.4

107.8

105.7

111.3

110.8

99.6

106.7

111.7

109.2

114.6

110.4

105.9

102.9

93.2

107.8

64.3

98.3

%Recovery

108.8

100.6

99.7

107.5

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.35262

23.78517

3.73250

0.85585

22.08884

10.78064

5.28534

5.56472

5.54199

9.95618

10.66808

2.23410

54.60065

2.29163

5.52103

52.94993

51.43625

93.23445

107.81515

64.27593

4.91698

Meas Value

5.44011

0.50301

99.70041

53.75385

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T18:06:22-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 027LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

112.5

100.3

108.3

97.6

104.2

Lower Limit

80

80

80

80

%Recovery

103.4

103.1

116.0

99.7

109.11783132

9361062

5667560

11533797

4118379

5167713

4.82

0.28

4.61

0.78

2.97

Reference CPS

8244034

350673

8695069

236258

%RSD

2.39

0.81

4.65

1.58

2.581945826

10531529

5682798

12495032

4017949

5384264

3

2

3

2

3

CPS

8523712

361420

10087254

235548

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

96.2

102.5

115.5

102.5

106.2

103.6

86.2

111.1

104.5

105.1

105.3

106.9

113.3

111.8

112.4

105.0

105.8

101.8

96.5

102.2

104.8

103.1

106.3

74.6

109.4

113.7

108.9

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.92439

3.07448

23.09874

2.04928

1.06245

10.35864

8.62443

5.55482

10.45091

1.05074

5.26330

2.13782

2.26636

11.17678

2.24709

2.10036

10.58120

2.03581

0.48264

2.04407

5.24023

10.30585

1.06336

3.73250

10.94156

11.37465

0.54456

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

104.4

102.8

96.3

104.5

101.0

101.0

106.2

100.0

105.4

98.9

102.1

101.7

101.6

107.0

102.5

97.0

98.3

99.3

103.0

97.5

97.5

%Recovery

100.0

102.0

104.6

98.4

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

104.43838

51.39569

48.14380

104.50748

101.04812

100.95925

53.09944

99.96073

105.41275

98.87370

102.07289

101.65536

2541.18932

106.95026

102.51956

2425.97127

2456.82505

2483.24186

2575.34538

2436.57363

97.53897

Meas Value

100.01141

101.99147

209.14408

2460.33210

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T18:13:04-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 028_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

110.4

100.1

107.3

95.1

101.5

Lower Limit

80

80

80

80

%Recovery

101.3

101.2

115.9

100.5

112.81783132

9361062

5667560

11533797

4118379

5167713

0.84

0.59

0.28

0.84

0.33

Reference CPS

8244034

350673

8695069

236258

%RSD

1.56

0.81

1.04

1.18

0.552011593

10339005

5671826

12378006

3915615

5246997

3

2

3

2

3

CPS

8351891

355054

10081399

237484

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

98.7

101.1

102.0

98.0

99.0

100.8

98.4

100.0

100.1

98.3

102.5

103.8

103.0

103.0

101.6

99.2

102.8

98.6

98.7

97.9

101.9

100.3

101.6

96.3

100.7

102.1

99.3

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.73784

101.13539

101.96436

97.97388

99.04085

100.78485

98.43321

99.99276

100.06787

9.82648

102.47430

103.77743

103.00747

102.99378

101.60306

99.24063

102.78915

19.71473

98.74820

97.93590

50.92751

100.32943

101.58889

48.14380

100.69013

102.05338

9.93497

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00619

0.12355

-0.28556

-0.12523

0.00655

0.01801

-0.00011

0.00140

0.00695

0.00032

0.00220

0.32126

0.00097

0.00115

-0.24935

-0.01372

-3.13817

0.61681

-47.12233

-0.02405

Meas Value

0.30081

0.00419

12.01387

-0.28779

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T18:19:42-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 029_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:24 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

111.9

98.9

107.2

95.8

103.7

Lower Limit

80

80

80

80

%Recovery

105.0

104.8

114.7

104.3

111.51783132

9361062

5667560

11533797

4118379

5167713

2.50

3.35

3.42

4.04

1.27

Reference CPS

8244034

350673

8695069

236258

%RSD

2.94

5.10

2.45

7.38

2.131987758

10471104

5606645

12364040

3946575

5361053

3

2

3

2

3

CPS

8653597

367583

9969781

246503

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.01834

-0.01978

0.03842

0.01352

0.00300

0.00817

0.00261

1.05078

0.00290

-0.00059

0.68701

0.00064

0.00197

0.00044

0.00092

0.00000

0.00184

0.00522

-0.00168

-0.00758

0.19599

0.08879

0.01113

0.12355

-1.10135

0.00127

0.00279

-0.00343

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

97.24943

8.61679

151.20320

556.59714

81.63553

27.30029

186.33209

112.14871

324.38490

166.86285

6675.80063

147325.32728

77.53026

189.35929

27000.75427

88653.25324

7804.19104

18588.59816

53596.71639

1310.54436

FinalConcentration

73.06127

5.64229

107.51895

292.62219

19.44989

1.72336

30.24064

111.31943

16.32711

5.46006

37.26642

22.42974

64.87698

33.37257

1335.16013

29465.06546

15.50605

37.87186

5400.15085

17730.65065

1560.83821

3717.71963

10719.34328

262.10887

Meas Value

14.61225

1.12846

21.50379

58.52444

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T18:26:26-05:00

Type Sample

VialNumber 2111

Sample Name 280-123797-A-6-Q

Data File Name 030SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

109.2

100.2

108.8

96.7

101.9

Lower Limit

80

80

80

80

%Recovery

104.3

104.1

117.0

100.4

111.01783132

9361062

5667560

11533797

4118379

5167713

1.19

5.26

1.40

4.21

1.62

Reference CPS

8244034

350673

8695069

236258

%RSD

1.19

5.25

0.72

2.90

0.851979655

10223891

5677912

12552320

3983125

5266339

3

2

3

2

3

CPS

8599409

365147

10175474

237098

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.82039

162.84607

2.00873

40.86207

12.69031

3.27439

0.52206

3.94475

0.00798

0.03684

0.52487

1195.31122

183.66199

347.41047

44.98262

164.73547

32.05317

0.87257

3.45474

16.70714

3.27740

0.60288

8.30352

8.61679

0.17221

0.00707

0.01542

0.06465

0.36408

32.56921

0.40175

8.17241

2.53806

0.65488

0.10441

0.78895

0.00160

0.00737

0.10497

239.06224

36.73240

69.48209

8.99652

32.94709

6.41063

0.17451

0.69095

3.34143

0.65548

0.12058

1.66070

1.72336

0.03444

0.00141

0.00308

0.01293

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115
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165

72

72

72

72

72

205

208

209

232

238
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197
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140
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147
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105

Tl

Pb
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Th

U

Hf

Ta

W

Re

Pt
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.74963

0.01959

0.06077

0.05236

0.00969

0.34736

-0.28889

2.64836

0.03979

0.18700

175.97758

0.30462

0.26061

0.80554

0.57653

17.90094

FinalConcentration

1.03739

0.00336

22.72996

18.98088

8.81608

104.96461

11.76752

8.17969

0.87481

0.00979

0.03038

0.02618

0.00484

0.17368

-0.14445

1.32418

0.01989

0.09350

87.98879

0.15231

0.13031

0.40277

0.28827

8.95047

Meas Value

0.51869

0.00168

11.36498

9.49044

4.40804

52.48231

5.88376

4.08984

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431087

Operator CB 7700

Acq Date Time 2019-06-17T18:33:03-05:00

Type Sample

VialNumber 2112

Sample Name MB 160-431087/1-A

Data File Name 031SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

101.2

Lower Limit

80

80

80

80

80

80

80

80

106.3

111.8

109.2

100.2

106.3

96.2

1783132

9361062

5667560

11533797

4118379

5167713

1.16

0.66

1.36

1.20

0.25

Reference CPS

8244034

350673

8695069

236258

5679849

12259881

3961638

5229875

%RSD

1.09

0.85

0.20

1.78

1.16

3

2

3

CPS

8622163

367461

9967646

251040

1993278

10217616

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

104.6

104.8

114.6

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000
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1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00514

0.01750

0.09747

-0.21101

0.20163

0.05087

0.02936

0.04679

0.00966

0.00379

0.00224

0.95971

0.00068

0.02437

0.00741

2.21054

0.04404

0.09164

0.00916

0.00304

-0.00956

0.01196

-0.00536

12.83137

0.38041

0.05236

-3.33650

-0.00244

0.00257

0.00875

0.04874

-0.10550

0.10082

0.02543

0.01468

0.02340

0.00483

0.00189

0.00112

0.47985

0.00034

0.01218

0.00370

1.10527

0.02202

0.04582

0.00458

0.00152

-0.00478

0.00598

-0.00268

6.41569

0.19020

0.02618

-1.66825

-0.00122

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2
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193

193

193

193

193

193
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165

165

165

165
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139
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

994.26347

0.35756

1002.20748

1002.29719

1019.41698

487.96770

1013.11544

0.01312

954.92702

987.71440

989.47882

10474.05691

1006.82293

986.76208

9890.44441

10218.15576

1009.74975

10056.88271

10325.81520

962.70280

FinalConcentration

101.48681

101.64797

208.85700

10051.43367

497.13173

0.17878

501.10374

501.14859

509.70849

243.98385

506.55772

0.00656

477.46351

493.85720

494.73941

5237.02846

503.41147

493.38104

4945.22220

5109.07788

504.87487

5028.44136

5162.90760

481.35140

Meas Value

50.74340

50.82398

104.42850

5025.71683

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T18:39:46-05:00

Type Sample

VialNumber 2201

Sample Name LCS 160-431087/2-A

Data File Name 032SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:44 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.8

96.6

103.7

92.4

97.9

Lower Limit

80

80

80

80

%Recovery

98.6

97.5

108.8

97.8

108.01783132

9361062

5667560

11533797

4118379

5167713

1.22

6.12

1.19

6.57

1.04

Reference CPS

8244034

350673

8695069

236258

%RSD

1.04

6.36

0.82

5.44

0.481925804

9810132

5474592

11955946

3806445

5057285

3

2

3

2

3

CPS

8129386

341966

9458664

231050

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

192.81027

1009.16580

1020.90645

1023.39292

1026.82058

0.33227

0.23810

973.19269

0.02300

0.02612

0.05522

1020.76798

0.03234

0.05299

0.01201

0.03237

1004.33647

194.19380

956.49627

1003.75329

461.34491

0.10731

0.00863

0.35756

487.27696

0.00528

0.06676

0.00838

96.40514

504.58290

510.45323

511.69646

513.41029

0.16613

0.11905

486.59635

0.01150

0.01306

0.02761

510.38399

0.01617

0.02650

0.00601

0.01619

502.16823

97.09690

478.24813

501.87664

230.67246

0.05365

0.00431

0.17878

243.63848

0.00264

0.03338

0.00419

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165
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205

208
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232

238
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181
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185

195

197
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139
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105
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Pb
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Th
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2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 6:44 PM on:6/17/2019Page 532 of 1765



Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

61.38714

8.27415

1786.23070

2109.11225

1654.47541

2090.52806

1095.38632

80.43498

532.04023

1416.97315

2488.75494

121957.08467

540.83099

1016.87613

23478.51347

68781.66655

5121.35530

19833.49072

46406.24641

3548.10797

FinalConcentration

69.22633

1064.95511

888.45287

2119.62487

6.13871

0.82741

178.62307

210.91123

165.44754

209.05281

109.53863

8.04350

53.20402

141.69731

248.87549

12195.70847

54.08310

101.68761

2347.85135

6878.16665

512.13553

1983.34907

4640.62464

354.81080

Meas Value

6.92263

106.49551

88.84529

211.96249

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T18:46:20-05:00

Type Sample

VialNumber 2202

Sample Name LCSSRM 160-431087/3-A

Data File Name 033SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:51 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

106.4

100.2

106.0

98.0

99.7

Lower Limit

80

80

80

80

%Recovery

99.3

100.8

112.7

97.0

109.41783132

9361062

5667560

11533797

4118379

5167713

2.06

3.00

2.91

3.04

2.29

Reference CPS

8244034

350673

8695069

236258

%RSD

0.80

4.57

0.91

2.91

2.321950073

9962742

5678371

12231193

4035470

5151492

3

2

3

2

3

CPS

8184376

353466

9802569

229232

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1589.71959

1142.60691

5.18734

113.53441

976.91591

1.43891

-0.09747

28.44867

0.00705

0.01427

0.32100

2629.73084

228.64610

503.47371

61.15037

216.12183

37.99924

438.66759

2198.19156

1025.43167

439.70162

0.23985

11.43610

8.27415

1119.68988

-0.00351

0.06980

-0.01037

158.97196

114.26069

0.51873

11.35344

97.69159

0.14389

-0.00975

2.84487

0.00070

0.00143

0.03210

262.97308

22.86461

50.34737

6.11504

21.61218

3.79992

43.86676

219.81916

102.54317

43.97016

0.02399

1.14361

0.82741

111.96899

-0.00035

0.00698

-0.00104

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

42.68975

1.27368

141.43828

165.04268

46.40978

13.50398

399.10877

68.54148

395.97151

71.69030

779.06712

156370.82992

92.65061

35.17228

14923.16268

23015.27752

116.29543

6880.39169

42646.92682

929.65319

FinalConcentration

27.61078

11.77689

49.28935

461.71353

21.34487

0.63684

70.71914

82.52134

23.20489

6.75199

199.55438

34.27074

197.98576

35.84515

389.53356

78185.41496

46.32530

17.58614

7461.58134

11507.63876

58.14772

3440.19584

21323.46341

464.82660

Meas Value

13.80539

5.88845

24.64467

230.85676

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T18:52:58-05:00

Type Sample

VialNumber 2203

Sample Name 160-34268-B-1-A

Data File Name 034SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:57 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.4

97.3

106.1

91.6

98.7

Lower Limit

80

80

80

80

%Recovery

100.9

111.7

127.0

98.5

109.61783132

9361062

5667560

11533797

4118379

5167713

3.46

1.88

2.84

1.31

2.69

Reference CPS

8244034

350673

8695069

236258

%RSD

2.20

0.40

2.86

1.04

2.981953711

9869826

5512509

12235768

3771887

5100261

3

2

3

2

3

CPS

8319851

391616

11039643

232831

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.44395

104.71264

2.35842

54.30055

67.83861

1.74427

0.00419

3.32306

0.00502

0.02494

0.03724

724.69879

33.33076

76.79844

11.31904

54.99728

22.24731

1.04371

2.86501

21.44541

2.10985

0.15296

49.73069

1.27368

1.16910

-0.00249

0.01037

0.04122

1.22198

52.35632

1.17921

27.15027

33.91931

0.87213

0.00209

1.66153

0.00251

0.01247

0.01862

362.34939

16.66538

38.39922

5.65952

27.49864

11.12366

0.52185

1.43251

10.72270

1.05493

0.07648

24.86535

0.63684

0.58455

-0.00125

0.00518

0.02061

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133
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101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm
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Cd

Sn

Sb

Te
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Nb
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Ru
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Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

64.15967

1.33888

171.53353

232.27746

38.71694

24.74395

411.66530

82.07958

399.92655

96.38748

1067.62623

261428.44905

44.67595

31.73740

16019.05079

24979.16290

145.01110

7210.61479

49282.83305

1330.40530

FinalConcentration

32.79189

15.34217

71.74066

416.89368

32.07983

0.66944

85.76677

116.13873

19.35847

12.37197

205.83265

41.03979

199.96327

48.19374

533.81312

130714.22453

22.33798

15.86870

8009.52539

12489.58145

72.50555

3605.30739

24641.41653

665.20265

Meas Value

16.39594

7.67109

35.87033

208.44684

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T18:59:37-05:00

Type Sample

VialNumber 2204

Sample Name 160-34268-B-2-A

Data File Name 035SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:04 PM on:6/17/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.7

96.6

103.1

91.1

95.2

Lower Limit

80

80

80

80

%Recovery

99.6

123.5

135.9

97.7

107.91783132

9361062

5667560

11533797

4118379

5167713

0.92

6.01

0.86

4.84

0.65

Reference CPS

8244034

350673

8695069

236258

%RSD

0.73

3.39

0.94

4.02

1.131923424

9705760

5475648

11889767

3752426

4918445

3

2

3

2

3

CPS

8212266

433184

11814687

230809

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.25899

94.63508

2.72174

68.15930

21.62360

2.86809

0.00898

2.02295

0.00368

0.02444

0.32781

3437.25581

42.17715

96.08801

14.47275

71.01913

32.29289

0.37715

0.11891

25.88406

2.87224

0.18045

58.42408

1.33888

-0.42756

-0.00517

0.00615

0.04946

0.62950

47.31754

1.36087

34.07965

10.81180

1.43404

0.00449

1.01148

0.00184

0.01222

0.16390

1718.62790

21.08858

48.04401

7.23638

35.50957

16.14645

0.18857

0.05945

12.94203

1.43612

0.09023

29.21204

0.66944

-0.21378

-0.00258

0.00307

0.02473

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

90.90167

1.55867

226.22841

315.29488

122.30601

27.53662

499.79007

157.07254

573.18019

101.66554

2173.76704

226177.68786

255.91551

87.50593

18306.85052

27774.81063

320.70726

7404.92814

57285.10561

1228.41386

FinalConcentration

33.92206

12.58279

59.74581

566.74414

45.45084

0.77934

113.11421

157.64744

61.15301

13.76831

249.89504

78.53627

286.59010

50.83277

1086.88352

113088.84393

127.95775

43.75296

9153.42526

13887.40531

160.35363

3702.46407

28642.55280

614.20693

Meas Value

16.96103

6.29139

29.87291

283.37207

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:06:14-05:00

Type Sample

VialNumber 2205

Sample Name 160-34268-B-3-A

Data File Name 036SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:10 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.8

92.3

103.3

85.7

93.5

Lower Limit

80

80

80

80

%Recovery

98.3

110.1

127.0

92.7

106.11783132

9361062

5667560

11533797

4118379

5167713

0.45

5.61

0.45

4.50

0.98

Reference CPS

8244034

350673

8695069

236258

%RSD

0.25

4.57

1.16

4.13

0.841892726

9625908

5233469

11913551

3531488

4830467

3

2

3

2

3

CPS

8104712

386113

11046354

219053

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.71830

208.79218

2.49848

62.38972

339.43534

3.02374

0.00621

1.71572

0.00566

0.02973

0.02580

2373.69865

41.41600

96.02615

14.03768

68.72912

29.78859

1.71694

57.39324

23.64932

3.30437

0.37517

47.81726

1.55867

8.48165

-0.00303

0.02150

0.08369

1.35915

104.39609

1.24924

31.19486

169.71767

1.51187

0.00310

0.85786

0.00283

0.01487

0.01290

1186.84933

20.70800

48.01308

7.01884

34.36456

14.89430

0.85847

28.69662

11.82466

1.65218

0.18758

23.90863

0.77934

4.24082

-0.00151

0.01075

0.04184

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

53.21138

1.48534

139.94443

151.68904

29.34292

20.53478

328.81202

64.11229

356.63435

86.66879

665.68075

223035.87035

27.12056

26.77920

11710.76606

24025.06665

160.99650

6798.95206

26795.23337

1078.27880

FinalConcentration

29.90229

14.00070

61.60050

279.78158

26.60569

0.74267

69.97222

75.84452

14.67146

10.26739

164.40601

32.05615

178.31718

43.33439

332.84037

111517.93518

13.56028

13.38960

5855.38303

12012.53333

80.49825

3399.47603

13397.61669

539.13940

Meas Value

14.95115

7.00035

30.80025

139.89079

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:12:50-05:00

Type Sample

VialNumber 2206

Sample Name 160-34268-B-4-A

Data File Name 037SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:17 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.4

96.4

104.6

90.8

95.8

Lower Limit

80

80

80

80

%Recovery

98.9

116.7

130.2

97.2

108.61783132

9361062

5667560

11533797

4118379

5167713

2.42

0.93

2.32

0.84

3.18

Reference CPS

8244034

350673

8695069

236258

%RSD

1.56

0.58

1.74

0.30

1.801935685

9771820

5465713

12059679

3738738

4950417

3

2

3

2

3

CPS

8151761

409094

11323606

229656

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.72174

80.64336

2.11485

58.74422

20.28456

2.30716

-0.00233

1.16597

0.00221

0.02345

0.05884

976.88251

40.22549

91.83895

12.89031

60.08335

24.00742

0.31679

0.10119

22.86497

2.56158

0.18162

46.44092

1.48534

-1.05755

-0.00563

0.00630

0.03988

0.36087

40.32168

1.05743

29.37211

10.14228

1.15358

-0.00117

0.58298

0.00110

0.01173

0.02942

488.44125

20.11275

45.91948

6.44516

30.04167

12.00371

0.15840

0.05060

11.43249

1.28079

0.09081

23.22046

0.74267

-0.52877

-0.00281

0.00315

0.01994

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107
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121

125

133
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101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm
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Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

60.94427

1.55176

161.91271

220.53315

38.24092

24.24232

395.54143

70.95323

406.69892

91.82985

973.19525

255588.78712

43.01303

32.30644

15291.74727

28897.09863

194.40258

9072.87747

32641.22224

1404.22078

FinalConcentration

38.57520

17.39913

75.17591

351.39186

30.47214

0.77588

80.95636

110.26657

19.12046

12.12116

197.77072

35.47662

203.34946

45.91492

486.59763

127794.39356

21.50652

16.15322

7645.87364

14448.54932

97.20129

4536.43873

16320.61112

702.11039

Meas Value

19.28760

8.69957

37.58795

175.69593

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:19:29-05:00

Type Sample

VialNumber 2207

Sample Name 160-34268-B-5-A

Data File Name 038SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:24 PM on:6/17/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.3

94.9

100.8

90.2

92.7

Lower Limit

80

80

80

80

%Recovery

95.4

120.9

134.1

97.5

107.41783132

9361062

5667560

11533797

4118379

5167713

0.34

1.63

0.79

0.27

0.33

Reference CPS

8244034

350673

8695069

236258

%RSD

0.89

0.29

1.31

0.40

1.001914581

9390320

5378901

11625903

3714270

4792355

3

2

3

2

3

CPS

7867777

424041

11659615

230311

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.57842

97.42700

2.66238

80.51629

21.80591

2.68315

0.00568

1.03006

0.00420

0.02282

0.05158

1416.88528

52.93765

130.59510

20.52275

94.43859

35.31180

0.33262

0.08215

25.93398

3.18066

0.39385

84.14814

1.55176

-0.83904

0.00240

0.00945

0.03402

0.78921

48.71350

1.33119

40.25814

10.90296

1.34158

0.00284

0.51503

0.00210

0.01141

0.02579

708.44264

26.46882

65.29755

10.26138

47.21930

17.65590

0.16631

0.04107

12.96699

1.59033

0.19693

42.07407

0.77588

-0.41952

0.00120

0.00472

0.01701

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

64.80697

1.37903

194.57940

285.36080

60.98079

20.64903

584.23381

89.70251

455.70671

99.46711

1917.38293

217027.26690

143.47438

50.33228

25169.69206

29355.92295

270.28574

8056.75314

73889.46388

1232.41850

FinalConcentration

35.87986

13.48884

68.10831

722.27276

32.40348

0.68952

97.28970

142.68040

30.49040

10.32451

292.11691

44.85125

227.85336

49.73355

958.69147

108513.63345

71.73719

25.16614

12584.84603

14677.96147

135.14287

4028.37657

36944.73194

616.20925

Meas Value

17.93993

6.74442

34.05415

361.13638

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:26:05-05:00

Type Sample

VialNumber 2208

Sample Name 160-34268-B-6-A

Data File Name 039SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:30 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.8

97.8

103.9

91.1

94.2

Lower Limit

80

80

80

80

%Recovery

99.3

118.2

131.4

100.3

108.11783132

9361062

5667560

11533797

4118379

5167713

1.80

1.58

0.91

2.00

0.35

Reference CPS

8244034

350673

8695069

236258

%RSD

0.78

0.35

0.82

1.84

0.761926957

9622444

5542750

11980561

3753417

4865914

3

2

3

2

3

CPS

8186822

414463

11425306

237040

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.25668

140.33863

2.31683

68.77370

110.70967

2.55649

0.00731

1.05783

0.00660

0.02687

0.04026

2398.80669

39.19595

93.74541

13.74698

66.89683

28.02181

0.67614

5.77225

24.47825

2.74153

0.42945

55.25752

1.37903

3.56761

-0.00371

0.01315

0.05079

0.62834

70.16932

1.15842

34.38685

55.35484

1.27824

0.00366

0.52892

0.00330

0.01343

0.02013

1199.40334

19.59798

46.87270

6.87349

33.44842

14.01090

0.33807

2.88612

12.23912

1.37076

0.21472

27.62876

0.68952

1.78381

-0.00185

0.00657

0.02540

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120
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120
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80
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80
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68.4
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100.2
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106.1
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101.4

93.9
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103.1

%Recovery
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5
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5

1

20

10

5

5

5
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2

50

2

5

50
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5

ExpectedValue

5

0.5

100
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.55376

23.43365

3.41913

0.73157

21.47959

10.65753

5.35498

5.62699

5.48627

10.01841

10.83174

2.12225

55.59696

2.33287

5.69008

53.54523

50.69289

93.93516

103.56480

62.77669

5.15344
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5.60435
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102.57014

52.92416

2

2
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2

2
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2

2

2

2

2
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:32:41-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 040LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)
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Li (IS)
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Sc (IS)

Ge (IS)
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb
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Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg
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P

K
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Ti

Analyte

Li
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B

Na

110
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110
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90

90

90

90

90
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90
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90

90

90
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%QC Low

90

90

90

90
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103.0

94.8

105.2

101.5

103.6

105.5

98.8

104.8

100.0

101.8

102.2

102.1

106.9

103.1

99.3

98.8

99.7

103.7

97.4

97.7

%Recovery

99.7

102.4

104.8

100.9

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500
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ExpectedValue

100
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200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

104.21307

51.51543

47.38704

105.15204

101.48091

103.56697

52.76989

98.77301

104.78361

99.97801

101.80161

102.20858

2552.95302

106.85358

103.08673

2481.50062

2469.99480

2492.03368

2592.63504

2433.83105

97.69383

Meas Value

99.65599

102.36551

209.55373

2521.62877

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3
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45
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6

6

6
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63
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57
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31
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m/z

7

9
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Cu

Zn
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Se

Sr
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Cr

Mn

Fe
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Ni
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P

K
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:39:22-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 041_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep
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Ge (IS)

In (IS)

Ho (IS)

Ho (IS)
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Ir (IS)
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Sc (IS)

Sc (IS)

Ge (IS)
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99.9
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na
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16.58
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3.18
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0.424
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ug/l
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ug/l

ug/l
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ug/l

Units

ug/l
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-0.06736

-0.00137

0.00152

0.02011

0.00074

-0.00115

0.30691

-0.00007

-0.00093

-0.25559

-0.09281

-4.21155

-3.45668

-52.73213

-0.03251

Meas Value

0.48687

0.00053

9.27827

-1.77405

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3
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72

72

72

72

72

45

45

72
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72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93
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66
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78

88

89

51
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55

57
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24
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31
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9
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Cu

Zn
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Se

Sr
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V

Cr

Mn

Fe

Co

Ni
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K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:46:00-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 042_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:51 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

110.0

100.6

105.8

97.6

101.8

Lower Limit

80

80

80

80

%Recovery

105.6

110.1

116.3

108.9

112.41783132

9361062

5667560

11533797

4118379

5167713

1.81

1.31

0.45

0.43

0.72

Reference CPS

8244034

350673

8695069

236258

%RSD

1.39

1.95

0.44

2.47

0.382003453

10295435

5700384

12206939

4020283

5261782

3

2

3

2

3

CPS

8704093

386099

10116033

257302

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072
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4.62

2

2
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

198.68288

1.73703

337.95773

610.65273

329.82509

63.34350

1308.52256

547.34529

880.40532

78.63862

3969.44767

144949.68901

653.65110

172.90941

34891.26364

45641.69271

1284.56629

10586.88203

131733.12011

1350.37911

FinalConcentration

57.88987

11.57177

57.56706

1129.86043

99.34144

0.86852

168.97886

305.32637

164.91255

31.67175

654.26128

273.67264

440.20266

39.31931

1984.72384

72474.84451

326.82555

86.45470

17445.63182

22820.84635

642.28315

5293.44102

65866.56006

675.18956

Meas Value

28.94494

5.78589

28.78353

564.93022

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:52:43-05:00

Type Sample

VialNumber 2209

Sample Name 160-34268-B-7-A

Data File Name 043SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:57 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.0

98.5

107.9

90.5

95.0

Lower Limit

80

80

80

80

%Recovery

98.6

113.9

126.7

97.8

106.21783132

9361062

5667560

11533797

4118379

5167713

0.60

9.78

0.88

9.81

0.42

Reference CPS

8244034

350673

8695069

236258

%RSD

0.59

9.56

0.59

7.15

0.121893966

9736833

5585113

12443124

3725677

4907928

3

2

3

2

3

CPS

8130064

399455

11017594

231125

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

4.67953

729.88083

2.41905

74.79856

1943.50363

4.31701

0.05705

1.36568

0.01773

0.02928

0.27863

4984.17331

83.81320

195.08535

29.84912

143.16187

59.87303

5.61428

38.54148

21.73720

3.14061

0.45984

29.87962

1.73703

24.71697

0.00134

0.07756

0.30195

2.33977

364.94042

1.20953

37.39928

971.75181

2.15850

0.02852

0.68284

0.00887

0.01464

0.13932

2492.08665

41.90660

97.54268

14.92456

71.58094

29.93651

2.80714

19.27074

10.86860

1.57031

0.22992

14.93981

0.86852

12.35849

0.00067

0.03878

0.15098

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181
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185

195

197
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139

140
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146

147

107
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125
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105

Tl

Pb
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Th

U

Hf

Ta

W

Re

Pt

Au
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Ce
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Nd

Sm
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Cd

Sn
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Te
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Nb

Mo

Ru
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Pd
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3

TuneFile

he.u

nogas.u
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

172.93632

1.57739

255.05555

599.97851

268.15850

53.85032

910.13182

365.08502

552.20689

92.12916

3263.24676

202626.10264

670.86021

164.76375

31888.85012

35643.63012

632.68161

9375.22076

113670.59069

1488.30841

FinalConcentration

51.34898

13.92430

64.97985

934.16989

86.46816

0.78870

127.52778

299.98925

134.07925

26.92516

455.06591

182.54251

276.10345

46.06458

1631.62338

101313.05132

335.43011

82.38188

15944.42506

17821.81506

316.34080

4687.61038

56835.29535

744.15421

Meas Value

25.67449

6.96215

32.48993

467.08494

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:59:19-05:00

Type Sample

VialNumber 2210

Sample Name 160-34268-B-8-A

Data File Name 044SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:04 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.1

97.3

97.4

89.9

87.0

Lower Limit

80

80

80

80

%Recovery

92.2

117.3

120.7

97.3

99.91783132

9361062

5667560

11533797

4118379

5167713

10.69

2.79

10.45

2.64

10.78

Reference CPS

8244034

350673

8695069

236258

%RSD

9.51

2.02

8.68

2.21

8.861780569

8900263

5516845

11235833

3702802

4494795

3

2

3

2

3

CPS

7602589

411219

10494704

229952

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.06158

408.67923

2.32697

80.84294

928.63929

3.76996

0.03824

1.26838

0.01155

0.02641

0.14692

4178.19804

51.07414

129.78956

21.42032

112.32668

58.09494

1.79994

31.32009

25.65743

4.05161

0.32926

54.53223

1.57739

18.19560

-0.00047

0.04872

0.20380

1.53079

204.33961

1.16348

40.42147

464.31964

1.88498

0.01912

0.63419

0.00578

0.01320

0.07346

2089.09902

25.53707

64.89478

10.71016

56.16334

29.04747

0.89997

15.66004

12.82872

2.02581

0.16463

27.26612

0.78870

9.09780

-0.00023

0.02436

0.10190

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

49.88755

1.51392

86.71854

132.88543

79.06953

21.64895

329.34981

47.27135

402.85226

94.42595

452.49996

267115.84057

54.68184

41.23086

12004.26881

30585.19344

161.94767

11261.10601

14117.83469

1431.33146

FinalConcentration

30.73219

20.61072

85.34938

502.77176

24.94377

0.75696

43.35927

66.44271

39.53476

10.82447

164.67490

23.63567

201.42613

47.21297

226.24998

133557.92029

27.34092

20.61543

6002.13440

15292.59672

80.97384

5630.55301

7058.91735

715.66573

Meas Value

15.36609

10.30536

42.67469

251.38588

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:05:56-05:00

Type Sample

VialNumber 2211

Sample Name 160-34268-B-9-A

Data File Name 045SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:10 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.0

96.3

104.8

91.0

96.2

Lower Limit

80

80

80

80

%Recovery

99.5

113.8

127.4

98.9

110.71783132

9361062

5667560

11533797

4118379

5167713

0.31

1.62

0.17

1.44

0.41

Reference CPS

8244034

350673

8695069

236258

%RSD

0.07

1.44

1.11

0.97

0.921974571

9826739

5455202

12083628

3747602

4973302

3

2

3

2

3

CPS

8200232

399166

11073300

233577

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.60627

134.24424

2.99394

84.45890

34.61271

2.28013

0.01314

0.80259

0.00349

0.02239

0.08878

1231.04373

45.24829

113.92144

19.07994

95.69873

33.02171

0.27444

0.11619

24.59938

3.68888

0.38561

86.59965

1.51392

-0.38657

0.00027

0.00861

0.02748

0.80313

67.12212

1.49697

42.22945

17.30635

1.14007

0.00657

0.40129

0.00174

0.01120

0.04439

615.52186

22.62414

56.96072

9.53997

47.84937

16.51086

0.13722

0.05810

12.29969

1.84444

0.19281

43.29982

0.75696

-0.19329

0.00013

0.00431

0.01374

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139
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141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

58.40322

1.67781

142.87989

180.47593

25.73205

19.04513

478.67346

68.86399

380.39123

96.61928

776.27834

242888.24790

32.53475

35.25897

15521.24882

29078.82330

280.10276

8027.42337

37479.41691

1264.35959

FinalConcentration

34.74648

15.68637

66.71001

323.62844

29.20161

0.83890

71.43994

90.23797

12.86602

9.52257

239.33673

34.43200

190.19562

48.30964

388.13917

121444.12395

16.26737

17.62948

7760.62441

14539.41165

140.05138

4013.71168

18739.70845

632.17980

Meas Value

17.37324

7.84318

33.35501

161.81422

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:12:36-05:00

Type Sample

VialNumber 2212

Sample Name 160-34268-B-10-A

Data File Name 046SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:17 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.0

98.3

104.3

93.9

96.9

Lower Limit

80

80

80

80

%Recovery

98.9

117.6

131.5

99.6

110.31783132

9361062

5667560

11533797

4118379

5167713

0.33

3.68

0.46

3.40

1.05

Reference CPS

8244034

350673

8695069

236258

%RSD

0.69

1.67

0.82

1.02

0.981966401

9832236

5569228

12031970

3865274

5007724

3

2

3

2

3

CPS

8155466

412499

11430276

235236

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.76017

89.15264

2.19007

70.39004

21.88704

2.69395

0.01700

0.78348

0.00345

0.02108

0.07155

1731.19026

51.29595

123.88576

17.45792

77.78777

27.97192

0.34664

0.20428

24.91318

2.69625

0.50538

51.56148

1.67781

-0.93408

-0.00504

0.00693

0.04157

0.38009

44.57632

1.09503

35.19502

10.94352

1.34698

0.00850

0.39174

0.00172

0.01054

0.03578

865.59513

25.64798

61.94288

8.72896

38.89388

13.98596

0.17332

0.10214

12.45659

1.34813

0.25269

25.78074

0.83890

-0.46704

-0.00252

0.00347

0.02079

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181
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185

195

197
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139
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146

147
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125
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93
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101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au
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Ce

Pr

Nd

Sm

Ag

Cd
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Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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nogas.u
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

46.69907

1.44001

122.71070

150.30791

21.41464

16.25081

320.24221

57.09941

335.72947

85.63132

758.06860

210751.48086

30.57290

25.18019

12369.21740

24024.13454

163.02400

6672.86658

24084.51074

1013.45033

FinalConcentration

30.04748

13.77234

58.40235

261.62358

23.34953

0.72001

61.35535

75.15396

10.70732

8.12541

160.12111

28.54970

167.86474

42.81566

379.03430

105375.74043

15.28645

12.59009

6184.60870

12012.06727

81.51200

3336.43329

12042.25537

506.72517

Meas Value

15.02374

6.88617

29.20118

130.81179

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:19:14-05:00

Type Sample

VialNumber 2301

Sample Name 160-34268-B-11-A

Data File Name 047SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:24 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.6

98.4

104.5

94.3

96.2

Lower Limit

80

80

80

80

%Recovery

99.6

118.7

130.7

100.4

110.41783132

9361062

5667560

11533797

4118379

5167713

0.82

1.01

1.14

0.74

1.62

Reference CPS

8244034

350673

8695069

236258

%RSD

1.62

0.67

1.79

1.33

0.961968704

9889539

5577282

12056338

3883185

4969634

3

2

3

2

3

CPS

8213088

416131

11363556

237119

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.50846

81.87811

2.06454

62.93662

18.55035

2.11833

0.01544

0.73214

0.00241

0.02084

0.05771

1293.28419

42.87900

97.67745

13.70335

61.17035

22.80369

0.29821

0.10065

22.84263

2.28766

0.20126

40.81427

1.44001

-1.69935

0.00078

0.00675

0.03235

0.25423

40.93906

1.03227

31.46831

9.27518

1.05917

0.00772

0.36607

0.00121

0.01042

0.02885

646.64210

21.43950

48.83873

6.85167

30.58518

11.40184

0.14911

0.05032

11.42132

1.14383

0.10063

20.40714

0.72001

-0.84967

0.00039

0.00337

0.01618

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm
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Cd

Sn

Sb

Te
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Nb

Mo

Ru
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Pd

2

3

TuneFile
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

60.68136

1.36248

148.64937

159.89380

72.15502

23.32344

333.11840

55.89307

467.90988

90.54361

704.70286

301248.61910

55.91335

41.97924

13191.88368

37819.06404

198.36052

12957.26394

17811.94729

2076.34381

FinalConcentration

43.18906

17.86511

85.95842

323.55977

30.34068

0.68124

74.32468

79.94690

36.07751

11.66172

166.55920

27.94654

233.95494

45.27181

352.35143

150624.30955

27.95667

20.98962

6595.94184

18909.53202

99.18026

6478.63197

8905.97364

1038.17190

Meas Value

21.59453

8.93256

42.97921

161.77989

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:25:54-05:00

Type Sample

VialNumber 2302

Sample Name 160-34268-B-12-A

Data File Name 048SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

107.1

99.9

105.2

94.7

97.0

Lower Limit

80

80

80

80

%Recovery

97.9

117.7

134.0

100.8

112.91783132

9361062

5667560

11533797

4118379

5167713

1.19

0.63

0.91

0.62

0.22

Reference CPS

8244034

350673

8695069

236258

%RSD

0.50

0.41

0.65

0.89

1.492012960

10022022

5660327

12131447

3899331

5014489

3

2

3

2

3

CPS

8068571

412615

11653946

238098

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.20448

124.47846

3.12543

82.23491

22.67361

2.56572

-0.00063

0.51795

0.00466

0.01561

0.04741

1624.58726

45.77620

115.08568

19.84524

105.88006

40.23248

0.24281

0.08281

25.24829

3.72670

0.49494

115.52972

1.36248

-1.33499

-0.00199

0.01021

0.03037

1.10224

62.23923

1.56272

41.11746

11.33680

1.28286

-0.00032

0.25897

0.00233

0.00780

0.02370

812.29363

22.88810

57.54284

9.92262

52.94003

20.11624

0.12141

0.04140

12.62415

1.86335

0.24747

57.76486

0.68124

-0.66749

-0.00099

0.00510

0.01519

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72
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205

208
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232

238
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181
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185

195

197

137

139
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141

146

147

107

111

118
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125

133
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95

101

103

105

Tl

Pb
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Th
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Hf

Ta

W

Re
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Au
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Nd
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Cd

Sn

Sb

Te
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Nb
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Ru
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Pd

2

3

TuneFile
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nogas.u

TuneStep

Page 1 of 1 Printed at: 8:30 PM on:6/17/2019Page 548 of 1765



Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

37.15468

1.36203

109.60326

87.65055

16.55068

13.48509

249.02860

58.22459

249.17232

86.94501

568.75460

168976.52561

27.74164

19.36660

6777.04523

17921.93878

77.88767

4258.33352

7641.76090

816.07334

FinalConcentration

25.11545

12.58090

47.35133

246.32731

18.57734

0.68102

54.80163

43.82528

8.27534

6.74254

124.51430

29.11229

124.58616

43.47250

284.37730

84488.26280

13.87082

9.68330

3388.52262

8960.96939

38.94383

2129.16676

3820.88045

408.03667

Meas Value

12.55773

6.29045

23.67567

123.16365

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:32:33-05:00

Type Sample

VialNumber 2303

Sample Name 160-34268-B-13-A

Data File Name 049SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:37 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.1

96.7

103.4

92.6

96.9

Lower Limit

80

80

80

80

%Recovery

94.8

105.8

121.9

95.7

108.81783132

9361062

5667560

11533797

4118379

5167713

0.86

2.15

1.70

2.30

0.65

Reference CPS

8244034

350673

8695069

236258

%RSD

1.36

1.88

1.34

1.43

0.821940549

9838260

5482488

11929531

3813474

5007925

3

2

3

2

3

CPS

7813707

371010

10600464

226137

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.11723

80.14945

2.07823

50.32841

17.19635

1.62528

0.01420

0.47334

0.00188

0.01697

-0.00779

555.88098

36.67684

80.41437

10.70116

47.76041

19.46751

0.17206

0.03153

19.98170

1.90571

0.35936

19.95355

1.36203

-2.37409

-0.00003

0.00635

0.03287

0.05861

40.07473

1.03912

25.16420

8.59817

0.81264

0.00710

0.23667

0.00094

0.00849

-0.00390

277.94049

18.33842

40.20718

5.35058

23.88020

9.73375

0.08603

0.01576

9.99085

0.95285

0.17968

9.97678

0.68102

-1.18705

-0.00002

0.00317

0.01643

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

87.15205

1.38945

346.06829

348.27037

109.76894

31.03901

709.17323

162.88373

658.94492

128.84416

2418.41204

180711.51799

484.69788

86.98548

26116.97936

33774.95862

596.10055

8597.64555

88976.68257

1213.92556

FinalConcentration

40.83737

11.95624

55.24088

976.68030

43.57603

0.69472

173.03415

174.13519

54.88447

15.51950

354.58662

81.44187

329.47246

64.42208

1209.20602

90355.75899

242.34894

43.49274

13058.48968

16887.47931

298.05027

4298.82278

44488.34128

606.96278

Meas Value

20.41868

5.97812

27.62044

488.34015

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:39:11-05:00

Type Sample

VialNumber 2304

Sample Name 160-34268-B-14-A

Data File Name 050SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:43 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.4

98.0

104.1

92.2

95.8

Lower Limit

80

80

80

80

%Recovery

95.2

111.2

125.8

98.1

108.11783132

9361062

5667560

11533797

4118379

5167713

0.35

1.47

0.71

1.00

1.38

Reference CPS

8244034

350673

8695069

236258

%RSD

0.19

0.66

0.54

0.55

1.881928368

9676489

5556216

12006241

3795479

4948872

3

2

3

2

3

CPS

7846492

389817

10939380

231720

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.79146

298.07159

2.00942

73.47856

540.64119

2.70294

0.01790

0.56582

0.00779

0.02538

0.03737

3856.62002

81.00642

242.41597

37.51320

157.03318

46.51184

3.61338

25.41321

22.28071

2.34821

0.12748

41.44032

1.38945

26.89775

-0.00716

0.02911

0.09282

1.39573

149.03579

1.00471

36.73928

270.32059

1.35147

0.00895

0.28291

0.00390

0.01269

0.01869

1928.31001

40.50321

121.20798

18.75660

78.51659

23.25592

1.80669

12.70660

11.14035

1.17410

0.06374

20.72016

0.69472

13.44888

-0.00358

0.01456

0.04641

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

111.86420

1.29477

402.38050

609.77063

215.55953

37.54415

933.96573

257.36745

670.91811

82.27559

3522.45226

155157.70533

428.80023

122.29234

38742.28889

30958.58663

630.60409

7658.73542

123336.63773

1003.80822

FinalConcentration

42.40335

10.86863

50.92388

975.86262

55.93210

0.64739

201.19025

304.88532

107.77977

18.77208

466.98286

128.68373

335.45905

41.13780

1761.22613

77578.85266

214.40011

61.14617

19371.14445

15479.29331

315.30204

3829.36771

61668.31886

501.90411

Meas Value

21.20167

5.43432

25.46194

487.93131

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:45:47-05:00

Type Sample

VialNumber 2305

Sample Name 160-34268-B-15-A

Data File Name 051SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:50 PM on:6/17/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.3

99.6

102.5

93.9

92.4

Lower Limit

80

80

80

80

%Recovery

95.8

121.8

131.5

99.6

104.71783132

9361062

5667560

11533797

4118379

5167713

7.08

0.49

6.58

0.96

5.79

Reference CPS

8244034

350673

8695069

236258

%RSD

5.40

0.74

4.70

1.63

5.661867122

9388909

5642228

11820949

3868557

4772879

3

2

3

2

3

CPS

7898965

427264

11430349

235198

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.86646

377.07825

2.12342

71.48783

856.66510

2.87672

0.01884

0.72862

0.01026

0.03491

0.04565

4502.92721

47.10286

123.10199

18.67147

92.04390

42.48632

4.81173

38.87609

22.23651

2.55892

0.42281

34.26287

1.29477

25.46584

-0.00363

0.03917

0.13510

1.43323

188.53913

1.06171

35.74392

428.33255

1.43836

0.00942

0.36431

0.00513

0.01745

0.02283

2251.46360

23.55143

61.55099

9.33574

46.02195

21.24316

2.40587

19.43804

11.11826

1.27946

0.21140

17.13144

0.64739

12.73292

-0.00182

0.01958

0.06755

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

132.54773

1.33092

499.13403

531.61180

242.09360

43.84806

975.74701

304.90347

795.64397

105.24798

3340.61383

149554.61603

485.51306

140.41955

33601.63161

37485.59589

741.01862

8818.23428

134285.57903

1147.33487

FinalConcentration

47.40157

10.33106

47.27299

1348.42206

66.27387

0.66546

249.56701

265.80590

121.04680

21.92403

487.87351

152.45174

397.82199

52.62399

1670.30691

74777.30801

242.75653

70.20978

16800.81580

18742.79794

370.50931

4409.11714

67142.78951

573.66744

Meas Value

23.70078

5.16553

23.63650

674.21103

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:52:24-05:00

Type Sample

VialNumber 2306

Sample Name 160-34268-B-16-A

Data File Name 052SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.3

99.3

106.9

92.3

96.1

Lower Limit

80

80

80

80

%Recovery

98.4

115.2

127.1

98.5

108.01783132

9361062

5667560

11533797

4118379

5167713

1.40

0.62

0.22

0.65

0.81

Reference CPS

8244034

350673

8695069

236258

%RSD

0.35

0.83

0.38

1.16

0.971925372

9669745

5630134

12333822

3802074

4964071

3

2

3

2

3

CPS

8114483

403914

11053762

232686

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.70682

523.95700

2.01156

69.31712

1104.54913

3.08334

0.01129

0.61452

0.00960

0.02963

0.03208

4007.46099

52.40693

131.60188

20.96911

102.17645

39.93678

6.07495

43.35857

22.01190

2.56350

0.27531

35.39375

1.33092

32.79599

-0.00436

0.05647

0.17207

1.85341

261.97850

1.00578

34.65856

552.27457

1.54167

0.00565

0.30726

0.00480

0.01482

0.01604

2003.73049

26.20346

65.80094

10.48455

51.08823

19.96839

3.03747

21.67929

11.00595

1.28175

0.13766

17.69688

0.66546

16.39800

-0.00218

0.02823

0.08603

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111
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121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf
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W

Re

Pt

Au
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Ce
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Nd
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Sn
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Te
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Nb
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Ru
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3

TuneFile
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

115.1

94.3

63.3

95.1

108.6

107.2

104.5

112.3

108.8

97.5

105.2

107.2

107.1

116.6

111.2

104.5

102.1

95.4

102.7

57.4

99.4

%Recovery

112.1

99.9

97.2

104.4

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.75601

23.58244

3.16537

0.95148

21.71367

10.72354

5.22614

5.61285

5.43759

9.75053

10.51706

2.14498

53.53849

2.33146

5.56211

52.26289

51.03890

95.35897

102.71583

57.38326

4.97009

Meas Value

5.60706

0.49945

97.15568

52.17973

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:59:02-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 053LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

110.1

100.3

106.0

98.4

101.8

Lower Limit

80

80

80

80

%Recovery

102.3

104.1

113.7

100.3

108.81783132

9361062

5667560

11533797

4118379

5167713

1.30

0.90

0.41

0.88

0.68

Reference CPS

8244034

350673

8695069

236258

%RSD

1.79

0.11

0.85

2.18

1.181939395

10307622

5683480

12230309

4052397

5262792

3

2

3

2

3

CPS

8431050

365197

9884447

236954

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

94.7

100.8

114.5

104.1

109.7

102.2

85.2

104.3

104.7

104.8

105.0

112.1

110.6

111.2

110.4

102.6

106.9

102.8

100.7

102.2

104.8

102.2

106.8

63.3

108.4

113.2

109.5

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.89463

3.02455

22.90914

2.08256

1.09740

10.21560

8.52179

5.21436

10.46674

1.04780

5.25249

2.24200

2.21222

11.11920

2.20895

2.05264

10.68887

2.05634

0.50360

2.04355

5.24102

10.21918

1.06782

3.16537

10.83708

11.31505

0.54758

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

107.5

106.1

93.7

107.1

103.1

104.5

103.9

98.2

106.8

103.1

106.8

104.8

104.3

109.8

105.5

101.6

101.6

103.1

106.5

97.4

96.9

%Recovery

100.1

101.6

104.3

103.6

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

107.47920

53.03301

46.85487

107.06427

103.13635

104.54557

51.96377

98.19122

106.84972

103.12538

106.77158

104.76639

2608.40155

109.80460

105.47623

2540.28915

2539.68429

2576.48223

2663.03894

2435.65505

96.94352

Meas Value

100.10324

101.56972

208.59596

2590.03542

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:05:43-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 054_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

108.7

96.5

104.0

93.1

97.5

Lower Limit

80

80

80

80

%Recovery

99.9

99.0

115.4

99.2

111.51783132

9361062

5667560

11533797

4118379

5167713

1.06

3.20

0.55

4.23

1.05

Reference CPS

8244034

350673

8695069

236258

%RSD

1.63

3.20

2.37

2.91

0.401987875

10173385

5467813

12000636

3836217

5038100

3

2

3

2

3

CPS

8237529

347065

10033300

234374

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

96.5

101.4

102.3

98.4

98.4

104.1

101.8

103.3

100.9

101.5

102.1

105.1

107.3

106.3

105.8

102.9

103.9

98.4

97.9

99.3

101.1

103.8

103.9

93.7

102.4

102.9

102.1

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.30153

101.41612

102.32044

98.40184

98.43209

104.07649

101.83259

103.32668

100.89893

10.14534

102.13559

105.11291

107.26016

106.30852

105.80806

102.93670

103.94577

19.67681

97.93791

99.27257

50.53836

103.75114

103.89895

46.85487

102.39052

102.92653

10.20881

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165
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193

193
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165
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115
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72
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205
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238
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197
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125
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105
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W
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nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00656

0.14652

-0.32782

-0.22573

-0.00415

0.03445

-0.00096

0.00106

-0.04054

-0.00181

-0.00484

0.28227

0.00104

-0.00368

-0.20181

-0.03190

-3.70387

-4.29612

-52.80863

-0.02552

Meas Value

0.40128

-0.00412

9.88475

-1.67972

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:12:21-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 055_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 9:17 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.4

105.8

99.5

102.8

94.8

Lower Limit

80

80

80

80

%Recovery

97.7

113.3

109.4

112.4

104.11783132

9361062

5667560

11533797

4118379

5167713

5.11

5.65

5.23

4.50

4.89

Reference CPS

8244034

350673

8695069

236258

%RSD

7.44

3.70

4.72

2.11

5.671855711

9770058

5994186

11471077

4231740

4897375

3

2

3

2

3

CPS

8052765

397355

9508824

265515

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.01497

-0.06450

-0.01501

0.01480

0.00209

0.00765

0.00804

0.71422

0.00223

0.00319

0.72223

0.00274

0.00052

0.00010

0.00055

0.00122

0.00038

0.00023

-0.00399

-0.02985

0.00242

0.16617

0.01071

0.14652

-1.86615

-0.00248

0.00173

-0.00037

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

86.13630

1.48535

314.05161

320.72296

125.11629

27.19137

570.66529

163.37278

523.05144

179.37412

1741.79108

235021.40559

220.43857

78.57988

22689.67064

32453.20108

399.14402

7347.38954

64554.53403

1209.53885

FinalConcentration

37.34220

12.77144

60.16972

752.06349

43.06815

0.74268

157.02581

160.36148

62.55814

13.59568

285.33264

81.68639

261.52572

89.68706

870.89554

117510.70279

110.21928

39.28994

11344.83532

16226.60054

199.57201

3673.69477

32277.26702

604.76943

Meas Value

18.67110

6.38572

30.08486

376.03175

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:19:03-05:00

Type Sample

VialNumber 2307

Sample Name 160-34268-B-17-A

Data File Name 056SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 9:23 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

106.1

102.0

105.7

95.4

96.5

Lower Limit

80

80

80

80

%Recovery

100.4

119.0

133.5

100.7

110.21783132

9361062

5667560

11533797

4118379

5167713

0.43

1.66

1.26

2.22

1.54

Reference CPS

8244034

350673

8695069

236258

%RSD

0.72

1.24

1.06

1.06

1.231964956

9933874

5780657

12187481

3928631

4985677

3

2

3

2

3

CPS

8276786

417296

11608214

237897

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.75675

245.24862

2.24943

64.31588

371.64526

2.90462

0.05304

1.02826

0.00723

0.01794

0.24020

2671.08720

43.66126

106.88397

15.62159

72.66554

30.75952

3.07011

23.86945

24.78984

2.70351

0.19429

34.95450

1.48535

14.54013

-0.00610

0.02726

0.09480

0.87838

122.62431

1.12471

32.15794

185.82263

1.45231

0.02652

0.51413

0.00362

0.00897

0.12010

1335.54360

21.83063

53.44198

7.81080

36.33277

15.37976

1.53506

11.93472

12.39492

1.35175

0.09714

17.47725

0.74268

7.27006

-0.00305

0.01363

0.04740

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

69.93666

1.49774

236.11279

234.05355

34.61341

21.51927

409.84740

68.28880

431.66430

97.42696

976.05201

265000.38821

43.04857

38.44036

15681.81351

31279.22169

252.03249

9107.32708

39358.49576

1448.16521

FinalConcentration

36.90940

16.68050

66.53580

349.70919

34.96833

0.74887

118.05639

117.02678

17.30670

10.75964

204.92370

34.14440

215.83215

48.71348

488.02601

132500.19410

21.52429

19.22018

7840.90675

15639.61085

126.01624

4553.66354

19679.24788

724.08261

Meas Value

18.45470

8.34025

33.26790

174.85459

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:25:40-05:00

Type Sample

VialNumber 2308

Sample Name 160-34268-B-18-A

Data File Name 057SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 9:30 PM on:6/17/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.8

100.7

106.1

95.1

97.2

Lower Limit

80

80

80

80

%Recovery

99.7

124.9

137.9

100.6

110.01783132

9361062

5667560

11533797

4118379

5167713

1.55

2.17

1.35

1.42

2.49

Reference CPS

8244034

350673

8695069

236258

%RSD

1.13

2.57

1.20

2.86

0.341962248

9902106

5710034

12233680

3915673

5024990

3

2

3

2

3

CPS

8216829

438022

11992602

237664

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.17812

90.73206

2.57854

72.39816

20.01306

3.22621

0.04250

0.58394

0.00356

0.02405

0.13169

2116.05773

46.45573

106.37839

15.32126

71.74693

27.80192

0.34569

0.08635

26.25193

2.56773

0.21767

71.47713

1.49774

-0.84898

-0.00414

0.00413

0.04339

0.58906

45.36603

1.28927

36.19908

10.00653

1.61310

0.02125

0.29197

0.00178

0.01203

0.06584

1058.02887

23.22786

53.18919

7.66063

35.87347

13.90096

0.17285

0.04317

13.12596

1.28386

0.10884

35.73857

0.74887

-0.42449

-0.00207

0.00207

0.02169

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

61.59652

1.46742

155.82637

202.41959

38.18070

23.24472

393.03460

85.08123

376.86207

98.10516

995.77459

255936.61830

39.71304

34.51537

14953.34325

26323.79663

188.49457

7508.35710

38477.27347

1227.23227

FinalConcentration

34.63889

15.90696

63.01079

288.93139

30.79826

0.73371

77.91318

101.20979

19.09035

11.62236

196.51730

42.54062

188.43103

49.05258

497.88729

127968.30915

19.85652

17.25768

7476.67163

13161.89831

94.24728

3754.17855

19238.63673

613.61614

Meas Value

17.31944

7.95348

31.50539

144.46569

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:32:18-05:00

Type Sample

VialNumber 2309

Sample Name 160-34268-B-19-A

Data File Name 058SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 9:37 PM on:6/17/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.5

97.9

102.7

92.7

94.9

Lower Limit

80

80

80

80

%Recovery

96.6

122.2

135.2

99.8

108.81783132

9361062

5667560

11533797

4118379

5167713

1.51

0.27

0.46

0.94

0.17

Reference CPS

8244034

350673

8695069

236258

%RSD

0.83

0.70

0.85

1.74

1.421940727

9784204

5547708

11846363

3816436

4902761

3

2

3

2

3

CPS

7962747

428547

11756297

235823

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.79818

92.52760

2.46855

71.82880

21.91870

2.66652

0.02848

0.42787

0.00345

0.01875

0.07943

1266.85109

47.74993

110.88804

15.98941

75.68351

31.86623

0.30897

0.10819

25.72646

2.59933

0.30403

54.40531

1.46742

-1.47107

-0.00081

0.00843

0.05366

0.39909

46.26380

1.23428

35.91440

10.95935

1.33326

0.01424

0.21393

0.00172

0.00938

0.03971

633.42555

23.87496

55.44402

7.99471

37.84176

15.93312

0.15448

0.05410

12.86323

1.29966

0.15201

27.20265

0.73371

-0.73553

-0.00041

0.00421

0.02683

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

59.41843

1.72729

156.63836

211.82660

39.49342

23.26204

393.48004

83.73569

464.38737

112.36535

1058.57766

257535.11662

39.57540

35.25364

18485.84501

32564.03894

232.53370

8899.32088

43974.93169

1454.89423

FinalConcentration

37.86857

15.51051

101.49586

317.83592

5.94184

0.17273

15.66384

21.18266

3.94934

2.32620

39.34800

8.37357

46.43874

11.23653

105.85777

25753.51166

3.95754

3.52536

1848.58450

3256.40389

23.25337

889.93209

4397.49317

145.48942

Meas Value

3.78686

1.55105

10.14959

31.78359

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:38:56-05:00

Type Sample

VialNumber 2310

Sample Name 160-34268-B-19-A SD

Data File Name 059SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 9:43 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

106.8

99.0

102.9

93.6

98.1

Lower Limit

80

80

80

80

%Recovery

99.7

109.2

119.7

103.0

110.71783132

9361062

5667560

11533797

4118379

5167713

0.55

0.98

1.14

1.02

2.28

Reference CPS

8244034

350673

8695069

236258

%RSD

0.26

0.68

0.68

2.10

0.811974175

9998622

5610308

11873244

3854278

5069360

3

2

3

2

3

CPS

8217501

382968

10408959

243421

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.17426

90.11592

2.28956

68.55482

21.16530

2.54751

0.01402

0.33871

0.01334

0.02956

0.11067

1354.52412

48.06462

111.37874

16.03627

76.05077

31.54160

0.26245

0.04977

25.63548

2.44571

0.12921

55.68609

1.72729

-19.32710

-0.02962

0.00917

-0.01174

-0.01743

9.01159

0.22896

6.85548

2.11653

0.25475

0.00140

0.03387

0.00133

0.00296

0.01107

135.45241

4.80646

11.13787

1.60363

7.60508

3.15416

0.02624

0.00498

2.56355

0.24457

0.01292

5.56861

0.17273

-1.93271

-0.00296

0.00092

-0.00117

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1023.63790

1.93395

1104.27351

1476.68516

956.32987

399.50135

1751.72329

107.35936

1080.70208

850.43644

3163.52420

255159.34570

1055.24117

995.51699

49897.22176

107799.30892

979.67243

20331.89199

109950.14010

1985.12932

FinalConcentration

196.59545

131.18133

268.60507

8185.36263

511.81895

0.96698

552.13675

738.34258

478.16493

199.75067

875.86165

53.67968

540.35104

425.21822

1581.76210

127579.67285

527.62059

497.75850

24948.61088

53899.65446

489.83622

10165.94599

54975.07005

992.56466

Meas Value

98.29772

65.59066

134.30253

4092.68131

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:45:38-05:00

Type Sample

VialNumber 2311

Sample Name 160-34268-A-19-C MS

Data File Name 060SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 9:50 PM on:6/17/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.1

96.2

96.7

89.2

87.5

Lower Limit

80

80

80

80

%Recovery

88.4

126.8

135.2

99.2

102.01783132

9361062

5667560

11533797

4118379

5167713

5.86

0.67

6.92

1.20

5.93

Reference CPS

8244034

350673

8695069

236258

%RSD

4.74

0.14

4.38

2.91

4.731818163

8993358

5454258

11154185

3672879

4519898

3

2

3

2

3

CPS

7283837

444569

11753266

234471

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

202.89832

1148.66385

1007.01295

1154.39529

1110.72386

5.23593

0.12523

576.96703

0.02321

0.02554

0.11101

2348.72027

56.01937

127.63539

20.75850

111.42860

1107.34904

202.27341

1005.82041

1011.31488

234.07535

0.43667

45.88716

1.93395

451.15196

0.00303

0.07439

0.08719

101.44916

574.33193

503.50648

577.19764

555.36193

2.61796

0.06262

288.48351

0.01161

0.01277

0.05551

1174.36013

28.00968

63.81770

10.37925

55.71430

553.67452

101.13671

502.91021

505.65744

117.03768

0.21833

22.94358

0.96698

225.57598

0.00151

0.03720

0.04359

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1044.62237

1.96578

1157.66613

1241.40895

951.47547

357.54403

1480.71773

50.66907

1165.97253

879.99013

2133.58558

265830.66264

1028.57442

1011.46586

23731.32614

112433.12276

1021.88221

21327.75180

49693.16026

2185.81214

FinalConcentration

185.62523

127.48564

258.77723

8309.33568

522.31118

0.98289

578.83306

620.70448

475.73773

178.77201

740.35886

25.33453

582.98627

439.99507

1066.79279

132915.33132

514.28721

505.73293

11865.66307

56216.56138

510.94111

10663.87590

24846.58013

1092.90607

Meas Value

92.81261

63.74282

129.38861

4154.66784

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:52:07-05:00

Type Sample

VialNumber 2312

Sample Name 160-34268-A-19-D MSD

Data File Name 061SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.6

98.4

105.0

90.8

95.9

Lower Limit

80

80

80

80

%Recovery

92.1

125.0

140.6

100.2

110.01783132

9361062

5667560

11533797

4118379

5167713

10.08

0.67

9.71

0.60

10.31

Reference CPS

8244034

350673

8695069

236258

%RSD

8.84

0.69

8.55

1.36

8.681961504

9790440

5578457

12110139

3739106

4956528

3

2

3

2

3

CPS

7595090

438266

12225720

236759

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

189.25983

1068.86970

1014.11753

1060.05559

1015.15557

5.78903

0.15893

528.51227

0.02091

0.02838

0.06906

2286.17133

51.77981

113.94536

16.11372

73.42800

1022.08854

191.87572

947.83347

953.13724

211.06726

0.32865

50.72180

1.96578

423.03822

-0.00380

0.07302

0.05756

94.62992

534.43485

507.05876

530.02779

507.57779

2.89451

0.07946

264.25613

0.01046

0.01419

0.03453

1143.08566

25.88990

56.97268

8.05686

36.71400

511.04427

95.93786

473.91674

476.56862

105.53363

0.16432

25.36090

0.98289

211.51911

-0.00190

0.03651

0.02878

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

165.29156

1.56470

171.02180

581.75860

230.67745

120.90185

476.80605

82.38115

522.35147

261.39463

1023.38968

252744.24053

80.83469

134.11691

15152.10725

26332.72395

1668.10917

8793.59042

38566.34042

1267.69285

FinalConcentration

130.86273

24.98700

2003.43962

1100.53764

82.64578

0.78235

85.51090

290.87930

115.33873

60.45093

238.40303

41.19058

261.17573

130.69731

511.69484

126372.12026

40.41735

67.05846

7576.05363

13166.36198

834.05459

4396.79521

19283.17021

633.84642

Meas Value

65.43137

12.49350

1001.71981

550.26882

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:58:37-05:00

Type Sample

VialNumber 2401

Sample Name 160-34268-B-19-A PDS

Data File Name 062SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.9

97.5

103.0

92.5

95.0

Lower Limit

80

80

80

80

%Recovery

92.6

117.6

132.5

95.8

106.91783132

9361062

5667560

11533797

4118379

5167713

1.62

0.49

0.27

0.29

0.53

Reference CPS

8244034

350673

8695069

236258

%RSD

0.10

0.21

1.32

1.60

1.401906076

9721743

5523037

11876028

3808595

4909046

3

2

3

2

3

CPS

7633830

412472

11521084

226347

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

40.63446

142.03622

2.98190

101.19616

41.99194

2.59125

0.12350

109.80803

0.00725

0.01819

0.04890

1244.50947

45.69668

105.44749

15.20373

71.87922

229.93334

38.49338

9.62547

65.34108

102.15435

0.27946

51.42384

1.56470

100.31838

-0.00153

0.01509

0.04435

20.31723

71.01811

1.49095

50.59808

20.99597

1.29562

0.06175

54.90402

0.00362

0.00910

0.02445

622.25474

22.84834

52.72375

7.60186

35.93961

114.96667

19.24669

4.81273

32.67054

51.07717

0.13973

25.71192

0.78235

50.15919

-0.00077

0.00755

0.02218

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.22734

0.00125

0.06395

0.06050

0.01200

0.81700

-0.42485

0.64094

0.23229

0.33670

-61.86096

0.25746

0.23299

0.37346

0.18052

4.99167

FinalConcentration

0.88636

-0.01051

45.38953

6.57195

2.42654

12.94854

12.09930

-3.69136

0.11367

0.00063

0.03198

0.03025

0.00600

0.40850

-0.21243

0.32047

0.11615

0.16835

-30.93048

0.12873

0.11650

0.18673

0.09026

2.49583

Meas Value

0.44318

-0.00525

22.69477

3.28598

1.21327

6.47427

6.04965

-1.84568

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 430244

Operator CB 7700

Acq Date Time 2019-06-17T22:05:12-05:00

Type Sample

VialNumber 2402

Sample Name MB 160-430244/1-A

Data File Name 063SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 10:10 PM on:6/17/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

95.5

Lower Limit

80

80

80

80

80

80

80

80

106.1

111.2

105.7

96.6

101.7

93.6

1783132

9361062

5667560

11533797

4118379

5167713

1.16

3.56

1.04

4.04

1.23

Reference CPS

8244034

350673

8695069

236258

5473802

11734180

3855050

4937357

%RSD

1.91

4.67

0.30

4.50

1.23

3

2

3

CPS

8009323

363840

9677180

250584

1983184

9892817

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

97.2

103.8

111.3

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00452

0.03692

-0.00550

0.35007

0.20482

0.57533

0.02988

0.00495

0.00604

-0.00294

0.03572

5.04924

0.00058

-0.02473

0.01207

0.07489

0.00246

0.00472

0.00012

0.00098

-0.00677

0.03528

0.01455

0.38456

0.19729

0.06050

-3.34619

-0.00620

0.00226

0.01846

-0.00275

0.17504

0.10241

0.28766

0.01494

0.00248

0.00302

-0.00147

0.01786

2.52462

0.00029

-0.01237

0.00604

0.03744

0.00123

0.00236

0.00006

0.00049

-0.00339

0.01764

0.00728

0.19228

0.09865

0.03025

-1.67309

-0.00310

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

954.11515

0.41801

963.49841

950.48060

962.80422

458.07434

974.48859

0.00859

935.79221

957.99632

956.92613

9930.42777

962.11159

954.03336

9674.57809

9877.53744

952.21159

9634.23258

10114.75806

962.81586

FinalConcentration

100.95971

101.87715

219.75298

9791.89680

477.05757

0.20901

481.74920

475.24030

481.40211

229.03717

487.24429

0.00430

467.89610

478.99816

478.46307

4965.21389

481.05580

477.01668

4837.28904

4938.76872

476.10579

4817.11629

5057.37903

481.40793

Meas Value

50.47985

50.93857

109.87649

4895.94840

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T22:11:54-05:00

Type Sample

VialNumber 2403

Sample Name LCS 160-430244/2-A

Data File Name 064SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.6

96.2

101.2

90.4

93.7

Lower Limit

80

80

80

80

%Recovery

92.5

98.1

107.2

99.9

108.41783132

9361062

5667560

11533797

4118379

5167713

1.69

0.36

0.95

1.62

1.63

Reference CPS

8244034

350673

8695069

236258

%RSD

1.02

1.48

0.75

1.91

0.221933475

9605587

5454232

11673252

3721169

4840633

3

2

3

2

3

CPS

7623842

344181

9319034

236069

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

189.48210

990.22845

1006.73374

1005.07506

1009.54062

0.24222

0.42410

988.96351

0.01905

0.03703

-0.00215

999.58620

0.02819

0.02743

0.00947

0.01902

989.54519

189.93161

939.89528

963.14242

452.73860

0.10400

0.01284

0.41801

468.86780
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0.06487
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0.01410
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0.00473

0.00951

494.77260

94.96581

469.94764
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0.05200

0.00642

0.20901

234.43390

-0.00343

0.03244

0.00495

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165
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72

72

72
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205
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238
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197
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139
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141

146

147
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133
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103

105
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Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.43640

0.02983

2.63364

12.53929

0.95177

0.63750

349.13799

0.33935

1.84125

1.40933

24.27870

600.66707

0.33188

1.56539

4612.40465

565.07010

134.95182

1615.22845

22887.08503

5.91640

FinalConcentration

2.60389

0.02145

36.98973

8004.99138

0.21820

0.01492

1.31682

6.26965

0.47588

0.31875

174.56899

0.16968

0.92062

0.70466

12.13935

300.33354

0.16594

0.78270

2306.20232

282.53505

67.47591

807.61423

11443.54251

2.95820

Meas Value

1.30195

0.01073

18.49487

4002.49569

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T22:18:27-05:00

Type Sample

VialNumber 2404

Sample Name 160-34344-C-4-A

Data File Name 065SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

107.0

95.3

101.9

91.6

95.2

Lower Limit

80

80

80

80

%Recovery

95.0

98.9

112.3

103.7

111.91783132

9361062

5667560

11533797

4118379

5167713

1.31

0.68

1.07

1.08

0.60

Reference CPS

8244034

350673

8695069

236258

%RSD

0.66

1.00

0.98

2.31

0.831995554

10018364

5401983

11748377

3772212

4920650

3

2

3

2

3

CPS

7834531

346734

9763080

245001

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.84815

0.68073

0.48911

0.45030

13.41511

0.01550

-0.00024

6.16260

0.00416

0.03409

-0.02525

40.33374

0.50718

0.94889

0.12813

0.50760

0.11171

0.04024

0.05076

0.62110

0.61810

0.05336

0.06175

0.02983

-1.99447

-0.00643

0.00029

-0.01011

0.42407

0.34036

0.24456

0.22515

6.70755

0.00775

-0.00012

3.08130

0.00208

0.01705

-0.01263

20.16687

0.25359

0.47444

0.06406

0.25380

0.05586

0.02012

0.02538

0.31055

0.30905

0.02668

0.03087

0.01492

-0.99723

-0.00321

0.00015

-0.00506

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107
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121

125

133
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101

103

105

Tl
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Th
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Re

Pt
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Nb
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Pd
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

107.2

93.0

66.5

83.9

107.8

103.6

113.2

110.2

108.2

98.6

105.1

106.4

106.0

111.3

108.7

101.3

99.2

92.1

102.5

53.0

100.9

%Recovery

112.6

104.1

103.9

100.9

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.36140

23.26012

3.32463

0.83895

21.55147

10.36485

5.65876

5.51034

5.41196

9.85796

10.51358

2.12745

53.01733

2.22598

5.43625

50.66277

49.60711

92.09688

102.53739

53.02271

5.04355

Meas Value

5.62777

0.52068

103.91261

50.44249

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T22:25:09-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 066LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

109.3

99.7

103.7

97.6

98.8

Lower Limit

80

80

80

80

%Recovery

95.5

103.0

113.2

100.6

110.01783132

9361062

5667560

11533797

4118379

5167713

1.36

0.89

1.06

0.61

0.54

Reference CPS

8244034

350673

8695069

236258

%RSD

1.01

1.12

1.37

0.52

0.931960725

10234168

5650713

11961765

4020048

5105757

3

2

3

2

3

CPS

7869213

361237

9846772

237641

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

102.3

102.2

112.5

105.9

110.0

101.4

84.1

129.3

106.0

101.2

106.2

110.4

112.9

111.6

112.1

107.3

106.7

102.1

103.0

107.1

102.9

103.5

105.6

66.5

105.2

111.0

107.2

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.04634

3.06708

22.50170

2.11821

1.09992

10.14474

8.41080

6.46596

10.59646

1.01182

5.31064

2.20753

2.25837

11.16321

2.24262

2.14629

10.66540

2.04177

0.51519

2.14273

5.14646

10.35198

1.05631

3.32463

10.52452

11.10019

0.53581

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133
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101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce
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Nd
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Cd

Sn
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Ru

Rh

Pd
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TuneFile
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

107.4

105.1

87.4

106.3

102.6

102.4

101.4

92.7

108.5

102.5

105.5

104.3

103.2

108.9

104.4

101.7

103.2

100.7

106.2

90.5

90.4

%Recovery

94.6

97.1

101.3

101.7

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

107.37723

52.53647

43.69464

106.28669

102.61501

102.37948

50.70178

92.67732

108.51671

102.52614

105.45828

104.27648

2580.24727

108.90723

104.35785

2541.62412

2580.16826

2517.73007

2655.27772

2263.64489

90.38375

Meas Value

94.61488

97.10407

202.54350

2542.96333

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T22:31:53-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 067_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

114.4

94.6

108.4

91.1

101.9

Lower Limit

80

80

80

80

%Recovery

97.8

94.9

120.0

96.0

115.71783132

9361062

5667560

11533797

4118379

5167713

3.83

2.72

3.45

3.44

2.69

Reference CPS

8244034

350673

8695069

236258

%RSD

2.49

3.29

4.71

2.83

2.492063492

10705197

5362490

12502181

3752776

5263845

3

2

3

2

3

CPS

8060670

332739

10430793

226810

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

FAILED

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

88.6

93.1

104.9

89.9

90.2

104.2

103.0

104.9

93.6

99.8

93.0

97.9

107.4

107.0

106.7

103.8

96.1

90.9

90.3

93.1

92.9

103.6

105.6

87.4

103.8

105.8

102.4

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

17.72926

93.09689

104.86983

89.85318

90.21371

104.19391

102.97118

104.89024

93.57866

9.98498

92.97587

97.86133

107.39083

106.95070

106.68619

103.83579

96.07461

18.17251

90.31358

93.07335

46.43378

103.62270

105.55804

43.69464

103.77951

105.75652

10.23876

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 10:36 PM on:6/17/2019Page 567 of 1765



Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00722

0.17411

-0.34710

-0.17404

0.01940

0.58673

-0.00022

0.00122

-0.01485

0.00984

-0.00386

0.38300

0.00229

-0.00045

-0.23185

-0.01942

-4.78453

-1.92038

-57.26756

0.06782

Meas Value

0.28796

-0.00209

11.27607

-1.73722

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T22:38:30-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 068_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.0

92.7

94.6

89.0

90.9

Lower Limit

80

80

80

80

%Recovery

89.4

103.2

105.2

103.4

101.71783132

9361062

5667560

11533797

4118379

5167713

11.24

2.29

10.88

3.92

11.31

Reference CPS

8244034

350673

8695069

236258

%RSD

9.58

1.94

11.43

3.93

11.761813196

9362156

5253602

10907808

3665461

4697563

3

2

3

2

3

CPS

7366665

361843

9148631

244243

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.05568

-0.05177

0.05454

0.02401

0.00204

0.00904

0.01712

1.36662

0.00262

0.00397

0.59184

0.00145

0.00042

-0.00058

0.00061

0.00032

0.00036

0.00264

0.00052

0.00540

0.00192

0.08033

0.00915

0.17411

-1.73926

-0.00334

0.00198

-0.00265

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm
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Cd

Sn

Sb

Te
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Nb
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Ru
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Pd

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.30368

0.25569

2.02489

8.88803

1.09012

0.50869

433.27427

0.06038

0.46399

0.36702

46.61903

258.06783

0.20856

6.11704

4562.76582

95.23373

34.71729

981.74391

34262.59057

1.05049

FinalConcentration

1.97303

-0.00447

39.96464

6873.66097

0.15184

0.12785

1.01245

4.44402

0.54506

0.25435

216.63713

0.03019

0.23199

0.18351

23.30951

129.03391

0.10428

3.05852

2281.38291

47.61686

17.35864

490.87195

17131.29529

0.52525

Meas Value

0.98652

-0.00223

19.98232

3436.83048

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T22:45:13-05:00

Type Sample

VialNumber 2405

Sample Name 160-34344-C-5-A

Data File Name 069SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.3

93.9

100.5

89.9

95.0

Lower Limit

80

80

80

80

%Recovery

94.4

98.8

109.8

101.9

110.51783132

9361062

5667560

11533797

4118379

5167713

0.74

0.55

1.53

0.64

0.50

Reference CPS

8244034

350673

8695069

236258

%RSD

1.22

0.27

1.58

2.25

1.061970650

9853955

5321826

11587785

3704124

4907517

3

2

3

2

3

CPS

7780405

346500

9543702

240702

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.13311

0.14090

0.29351

0.12640

110.56430

0.16500

0.06478

1.96054

0.00257

0.04274

0.19391

40.81916

0.07770

0.13511

0.02142

0.06538

0.01437

0.03565

0.01444

0.18372

0.34275

0.13379

0.02317

0.25569

-2.66965

-0.00542

-0.00028

0.00189

-0.06656

0.07045

0.14676

0.06320

55.28215

0.08250

0.03239

0.98027

0.00129

0.02137

0.09695

20.40958

0.03885

0.06756

0.01071

0.03269

0.00718

0.01783

0.00722

0.09186

0.17138

0.06689

0.01159

0.12785

-1.33482

-0.00271

-0.00014

0.00095

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.02176

0.50183

1.08152

12.10076

0.96483

0.63571

437.09098

0.06318

0.23519

0.42940

48.69733

256.02085

0.12108

6.10241

4483.72993

118.57129

38.25333

951.95701

33671.62603

0.92484

FinalConcentration

6.63711

-0.04305

89.83807

7192.51875

0.10218

0.05018

0.10815

1.21008

0.09648

0.06357

43.70910

0.00632

0.02352

0.04294

4.86973

25.60209

0.01211

0.61024

448.37299

11.85713

3.82533

95.19570

3367.16260

0.09248

Meas Value

0.66371

-0.00431

8.98381

719.25188

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45
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93

63

66

75

78

88

89

51

52

55
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24

27
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39

44

47

m/z

7

9
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Nb

Cu

Zn

As

Se

Sr

Y
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Cr

Mn

Fe

Co

Ni
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P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T22:51:55-05:00

Type Sample

VialNumber 2406

Sample Name 160-34344-C-5-A SD

Data File Name 070SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

106.6

97.4

102.3

93.8

95.9

Lower Limit

80

80

80

80

%Recovery

95.0

101.8

111.7

102.1

110.31783132

9361062

5667560

11533797

4118379

5167713

0.76

1.43

1.73

0.55

0.30

Reference CPS

8244034

350673

8695069

236258

%RSD

0.63

1.06

0.14

1.95

0.831965959

9980915

5517987

11793664

3861218

4955667

3

2

3

2

3

CPS

7832701

357143

9716185

241328

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200
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5000

200

200

200

200

2000

400

2000
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1000

200
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100

1000
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20

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.91055

-0.07989

0.36479

0.00074
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0.10073

0.06827

4.94458

0.00778

0.04120

0.46514

38.87457

0.06400

0.13340

0.02361

0.05543

0.01262
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-0.02971
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0.04651
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0.01334

0.00236
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-0.00297
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0.00283

0.05018

-1.98429

-0.00427

0.00060

-0.00564

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193
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193
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165

165
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72
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72
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

931.27649

0.82410

946.34026

948.51409

964.42905

464.84224

1402.57218

0.07962

932.69214

963.79433

968.08686

9986.92365

938.19201

930.70426

13880.34360

10061.33570

1010.31249

10616.96555

44768.92266

952.75552

FinalConcentration

102.46508

103.56527

232.30421

16586.48234

465.63825

0.41205

473.17013

474.25704

482.21453

232.42112

701.28609

0.03981

466.34607

481.89716

484.04343

4993.46182

469.09601

465.35213

6940.17180

5030.66785

505.15625

5308.48278

22384.46133

476.37776

Meas Value

51.23254

51.78264

116.15210

8293.24117

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9
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Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T22:58:36-05:00

Type Sample

VialNumber 2407

Sample Name 160-34344-C-5-B MS

Data File Name 071SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.1

96.1

101.9

91.5

94.6

Lower Limit

80

80

80

80

%Recovery

94.1

97.7

109.1

101.8

110.41783132

9361062

5667560

11533797

4118379

5167713

2.37

2.25

2.40

2.02

3.13

Reference CPS

8244034

350673

8695069

236258

%RSD

2.08

1.02

3.23

0.82

2.401968579

9651106

5445178

11757180

3766878

4886363

3

2

3

2

3

CPS

7756595

342661

9484515

240500

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000
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20

ug/l

ug/l
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ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

188.01834

982.93275

977.80308

987.80942

1102.17729

0.50514

0.64078

992.46194

0.02350

0.04704

0.07512

1045.32872

0.09939

0.16517

0.03003

0.09084

987.32639

191.11456

952.60269

967.42163

456.77948

0.02673

0.01851

0.82410

464.99042

-0.00257

0.06670

0.03168

94.00917

491.46638

488.90154

493.90471

551.08864

0.25257

0.32039

496.23097

0.01175

0.02352

0.03756

522.66436

0.04970

0.08258

0.01501

0.04542

493.66319

95.55728

476.30134

483.71081

228.38974

0.01337

0.00925

0.41205

232.49521

-0.00129

0.03335

0.01584

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

930.01665

0.42191

936.62836

941.26693

955.12483

471.59749

1375.57030

0.07051

919.44863

946.40047

968.80086

9924.62572

934.04127

924.91291

13660.60507

9914.21398

995.30228

10492.45127

44301.24504

930.77006

FinalConcentration

100.81227

100.55703

231.19512

16548.54057

465.00833

0.21096

468.31418

470.63347

477.56241

235.79874

687.78515

0.03525

459.72431

473.20023

484.40043

4962.31286

467.02064

462.45645

6830.30253

4957.10699

497.65114

5246.22564

22150.62252

465.38503

Meas Value

50.40614

50.27851

115.59756

8274.27029

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T23:05:09-05:00

Type Sample

VialNumber 2408

Sample Name 160-34344-C-5-C MSD

Data File Name 072SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 11:09 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.6

96.5

102.4

93.5

95.1

Lower Limit

80

80

80

80

%Recovery

95.2

98.2

110.8

101.2

111.21783132

9361062

5667560

11533797

4118379

5167713

8.29

0.83

8.92

1.26

9.28

Reference CPS

8244034

350673

8695069

236258

%RSD

7.00

1.33

8.09

2.17

5.621981988

9790558

5471836

11814235

3849737

4915953

3

2

3

2

3

CPS

7846541

344517

9634061

239091

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

186.26786

968.46233

964.42268

978.41144

1093.39395

0.13198

0.43761

987.52625

0.02460

0.04312

0.04034

1010.44481

0.10643

0.16495

0.02935

0.09262

956.97673

188.03781

919.97999

942.45503

441.31128

0.23185

0.01379

0.42191

459.77826

-0.00244

0.06690

0.02479

93.13393

484.23116

482.21134

489.20572

546.69698

0.06599

0.21881

493.76313

0.01230

0.02156

0.02017

505.22240

0.05321

0.08248

0.01468

0.04631

478.48836

94.01890

459.99000

471.22752

220.65564

0.11593

0.00690

0.21096

229.88913

-0.00122

0.03345

0.01239

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193
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165
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.36734

0.15271

5.02546

15.46835

2.12526

1.60698

114.67953

1.91239

6.10904

3.35925

126.06949

2843.55957

1.17009

4.37448

2840.27689

3212.41216

377.80761

6336.64659

15780.36102

46.19571

FinalConcentration

3.08579

0.10699

33.84436

3554.69745

0.68367

0.07636

2.51273

7.73418

1.06263

0.80349

57.33976

0.95619

3.05452

1.67963

63.03475

1421.77979

0.58504

2.18724

1420.13844

1606.20608

188.90380

3168.32329

7890.18051

23.09786

Meas Value

1.54290

0.05350

16.92218

1777.34873

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3
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72
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72

72

72

72

72

45

45

72

72

72
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45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9
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23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T23:11:43-05:00

Type Sample

VialNumber 2409

Sample Name 160-34344-C-6-A

Data File Name 073SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

106.6

96.1

102.2

93.3

95.0

Lower Limit

80

80

80

80

%Recovery

96.4

99.1

111.3

101.0

111.61783132

9361062

5667560

11533797

4118379

5167713

1.07

0.57

1.57

0.26

0.81

Reference CPS

8244034

350673

8695069

236258

%RSD

0.93

0.83

0.42

2.52

1.471990838

9975384

5446272

11792036

3842848

4910888

3

2

3

2

3

CPS

7944165

347446

9678995

238638

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.93056

2.67063

0.87821

0.93075

1.88994

0.03220

0.01356

7.22338

0.00245

0.04077

0.00396

73.91260

2.66225

5.16454

0.69501

2.55044

0.58121

0.05081

0.07611

0.73294

0.37174

0.00090

0.26417

0.15271

-1.88707

-0.00331

0.00117

0.00036

0.46528

1.33532

0.43910

0.46538

0.94497

0.01610

0.00678

3.61169

0.00123

0.02039

0.00198

36.95630

1.33112

2.58227

0.34751

1.27522

0.29060

0.02540

0.03806

0.36647

0.18587

0.00045

0.13208

0.07636

-0.94354

-0.00165

0.00059

0.00018

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

111.1

96.9

67.4

105.0

112.6

110.3

113.1

111.6

113.1

101.6

108.6

113.0

111.6

116.6

113.2

108.8

106.1

96.1

111.3

51.3

101.1

%Recovery

111.5

100.6

99.4

109.7

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.55259

24.21513

3.37071

1.04994

22.52120

11.02815

5.65445

5.57974

5.65267

10.16430

10.85523

2.26052

55.79404

2.33259

5.66210

54.40497

53.06557

96.08843

111.27921

51.27784

5.05605

Meas Value

5.57288

0.50288

99.39574

54.85280

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T23:18:24-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 074LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

109.3

94.8

102.8

93.0

99.2

Lower Limit

80

80

80

80

%Recovery

97.1

98.2

114.4

96.5

109.21783132

9361062

5667560

11533797

4118379

5167713

1.11

10.91

0.92

10.23

0.38

Reference CPS

8244034

350673

8695069

236258

%RSD

1.69

10.45

0.67

7.24

0.351946365

10236052

5373572

11856180

3832030

5124779

3

2

3

2

3

CPS

8006851

344374

9950561

228064

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

101.6

101.2

118.8

105.9

108.7

106.0

92.1

139.2

104.7

107.3

105.5

111.4

117.8

116.2

119.1

110.3

106.3

101.9

99.7

105.5

102.4

117.1

111.8

67.4

109.8

115.3

108.9

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.03268

3.03668

23.75209

2.11869

1.08745

10.60187

9.21167

6.95855

10.46905

1.07285

5.27265

2.22736

2.35700

11.62313

2.38209

2.20631

10.63024

2.03846

0.49869

2.10919

5.12194

11.70923

1.11796

3.37071

10.98492

11.53425

0.54432

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

102.9

101.8

91.8

103.0

100.3

100.9

99.5

97.1

104.5

98.1

101.4

101.5

100.5

105.1

101.0

97.7

98.7

96.6

102.1

96.0

96.3

%Recovery

98.8

101.5

104.6

99.0

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

102.89085

50.87992

45.90200

103.00933

100.25527

100.87849

49.75548

97.06272

104.46486

98.08713

101.35818

101.47231

2512.15775

105.06488

101.04530

2441.30301

2468.46993

2413.95048

2552.66312

2399.03895

96.26626

Meas Value

98.79493

101.48245

209.24199

2474.03849

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T23:25:06-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 075_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

107.4

98.2

102.5

95.3

98.0

Lower Limit

80

80

80

80

%Recovery

95.9

99.3

114.4

99.2

111.91783132

9361062

5667560

11533797

4118379

5167713

1.85

3.99

0.83

3.16

1.65

Reference CPS

8244034

350673

8695069

236258

%RSD

1.72

4.02

2.83

3.19

1.511995885

10057325

5564985

11823480

3926037

5066242

3

2

3

2

3

CPS

7907304

348119

9949053

234288

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

94.5

99.2

98.9

95.5

96.2

99.8

99.7

101.5

97.7

96.6

99.3

104.6

101.7

102.4

101.4

99.3

103.3

97.6

97.0

100.8

100.6

100.9

100.7

91.8

100.1

100.7

99.1

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

18.90909

99.15201

98.87368

95.48294

96.16341

99.79069

99.67576

101.49149

97.66646

9.65840

99.30956

104.58990

101.65191

102.38974

101.35185

99.30818

103.27786

19.52508

97.03051

100.82403

50.27970

100.90556

100.69556

45.90200

100.08829

100.74978

9.90774

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00694

0.17797

-0.21626

-0.14142

0.00571

0.04747

0.00024

0.00146

-0.07639

-0.00814

-0.01122

0.12838

0.00175

0.00485

-0.30945

-0.08543

-5.45246

-1.87820

-58.82043

-0.02813

Meas Value

0.32004

-0.00285

10.31686

-1.26435

2

2

2

2

2
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Calibration Blank Report
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Calibration Standard Report
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Calibration Standard Report
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%Recovery

96.7

93.6

97.6

94.6

0.67

0.37

0.61

0.60

Reference CPS

8063485

367725

10073032

245998

1975268

11941130

3952296

5010097

%RSD

0.30

0.39

0.72

0.32

1.55

0.12

2

3

CPS

7798083

344374

9827727

232655

1964832

10114533

5592000

193

Tune Step

3

2

3

2

3

3

2

3

72

72

115

165

165

193

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

m/z

6

45

45

1.22

1.27

0.52

0.95

1.67

0.85

1.02

0.41

0.63

0.58

0.38

1.84

0.45

0.59

0.32

0.91

0.11

0.37

1.68

1.08

1.10

2.15

0.35

0.92

0.64

1.53

0.08

0.85

0.74

985341

856213

3790695

1845694

3802951

3728215

4017230

986956

1798642

72542

1278457

553025

1806207

2170469

2045544

394898

986332

849832

478253

1339847

914596

8848

668581

657013

454621

467191

2586732

54328

454274

3

3

3

2

3

3

2

2

3

2

3

3

2

2

2

2

3

2

3

3

3

2

2

3

3

2

2

2

3

193

193

193

193

193

193

165

165

193

193

193

193

165

165

165

165

165

165

115

115

115

165

165

165

72

72

72

72

115

206

207

208

209

232

238

181

182

185

195

197

205

139

140

141

146

147

178

111

118

121

125

133

137

95

101

103

105

107

(Pb)

(Pb)

Pb

Bi

Th

U

Ta

W

Re

Pt

Au

Tl
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Ce

Pr

Nd

Sm

Hf

Cd

Sn

Sb

Te
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Ba

Mo

Ru

Rh

Pd

Ag

2

3

TuneFile
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nogas.u
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Calibration Standard Report

0.96

0.80

1.80

0.85

3.17

0.46

1.73

1.50

2.78

0.91

2.12

1.37

2.92

1.22

0.85

0.26

1.55

0.86

0.49

0.68

%RSD

0.76

1.05

0.71

0.93

1.38

1525839

909876

234314

150653

4080

9661762

1488466

1337114

1235346

596708

613159

1990030

576584

1542333

840605

57291

1696108

5618579

666950

1019206

CPS

7824816

2169300

3091761

4449821

2253373

2

3

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

2

Tune Step

3

3

3

2

2

72

72

72

72

72

72

72

72

45

72

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

45

93

95

66

75

78

88

89

90

52

55

57

59

60

63

27

31

39

44

47

51

m/z

7

9

11

23

24

Nb

Mo

Zn

As

Se

Sr

Y

Zr

Cr

Mn

Fe

Co

Ni

Cu

Al

P

K

Ca

Ti

V

Element

Li

Be

B

Na

Mg

Dilution 1

Comment

Operator CB 7700

QC Analyte Table

Acq Date Time 2019-06-18T00:05:17-05:00

Type CalStd

VialNumber 1103

Sample Name IC 1747056

Data File Name 081CALS.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag
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120
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Upper Limit

120
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80
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3.83
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4098524
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3.36

4.73

2

3

CPS
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3

2

3

2

3

3

2

3
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Ho (IS)

Ho (IS)

Ir (IS)
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QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

m/z

6

45

45

0.26

2.08
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2.24

0.31

1.14

1.92

0.95

0.31

3.71

0.62
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1.46
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0.80
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0.97
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1.17
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2.24
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7518195
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3587683
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909876
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3

3

3

2

3

3

2

2

3

2

3

3

2

2

2

2

3

2

3

3

3

2

2

3

3

2

2

2

3
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165
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139
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111

118

121

125

133

137

95

101

103

105

107

(Pb)
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Initial Calibration Verification (ICV) - US EPA Method  6020

FAILED

FAILED

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

108.1

115.0

96.1

111.4

108.1

108.3

107.0

97.9

116.4

102.4

105.6

108.6

106.8

112.0

108.4

110.9

104.5

103.7

107.1

100.9

96.0

%Recovery

98.2

100.0

99.8

108.8

100

50

50

100

100

100

50

100

100

100

100

100

1000

100

100

1000

1000

1000

1000

1000

100

ExpectedValue

100

100

200

1000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

108.06596

57.49418

48.04845

111.38385

108.14131

108.33185

53.48928

97.90339

116.42733

102.35911

105.61593

108.56783

1068.33687

112.03407

108.35560

1108.77963

1045.21018

1036.52702

1071.37964

1009.29610

96.04017

Meas Value

98.19485

99.99257

199.60346

1088.11090

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T00:11:50-05:00

Type ICV

VialNumber 1104

Sample Name ICV 1748677

Data File Name 082_ICV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120
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80

80

80

99.2

100.7

98.9

98.4

98.0

Lower Limit
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%Recovery

97.4

95.2

98.5

96.2

101.01975268

10261934

5601364

12058374

4043351

5176126

0.27

4.09

0.97

4.39

0.94

Reference CPS

8063485

367725

10073032

245998

%RSD

0.29

5.28

0.26

3.70
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3

2

3

2

3

CPS
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9925109

236625

Tune Step

3

2

3

2
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115
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193
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In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te
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Mo

Ru

Rh
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110
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110

110
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90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

99.2

98.9

110.0
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96.0

107.3
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97.7

107.6

110.3
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111.6

100.0
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96.0
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20
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10
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100
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100
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20
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50
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100
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10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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98.93022
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99.81865
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111.64240
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18.92247
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46.62942

105.51843

109.31388

48.04845

107.58627
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10.82553

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2
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193

193

193

193
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165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72
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205

208

209

232

238

178

181

182

185

195

197
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139
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146

147
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111
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121

125
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103
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Pb
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Th

U

Hf
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W
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Initial Calibration Blank (ICB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00761

0.11854

-0.24723

-0.01465

0.01351

0.30494

0.00047

0.00208

-0.00117

0.00467

0.00743

-0.12846

0.00021

0.00033

-0.08962

0.10550

-2.95250

0.83307

-0.30985

0.00983

Meas Value

0.04119

0.00983

5.33977

0.01184

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T00:18:31-05:00

Type ICB

VialNumber 4

Sample Name ICB 1747053

Data File Name 083_ICB.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.5

97.0

97.5

95.8

96.8

Lower Limit

80

80

80

80

%Recovery

96.9

98.2

97.4

100.3

98.01975268

10261934

5601364

12058374

4043351

5176126

0.57

3.00

0.95

2.68

0.25

Reference CPS

8063485

367725

10073032

245998

%RSD

0.70

1.49

0.71

1.07

0.421935039

10111433

5431906

11759723

3873343

5010846

3

2

3

2

3

CPS

7815268

361103

9808945

246722

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.06835

0.00099

0.04078

0.03809

0.00215

0.01388

0.07244

1.09020

0.00505

0.00248

0.84070

-0.00114

0.00081

0.00056

0.00055

0.00001

0.00062

0.00157

0.00337

0.04045

-0.00664

0.08587

0.00351

0.11854

0.21579

-0.00027

0.00115

-0.00047

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb
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Ru
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr
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Y

V

Cr

Mn
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Ni
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P

K

Ca

Ti
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B
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120
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120
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120
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106.0

95.2

112.8

5

25

5

1

20

10

5
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0.5
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ug/l
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ug/l
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0.53010

95.15100

56.40549

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45
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Interference Check Sample A (ICS-A) - US EPA Method  6020
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FAILED
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0.27281
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45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T00:32:04-05:00

Type ICSA

VialNumber 1105

Sample Name ICSA 1747057

Data File Name 085ICSA.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 12:36 AM on:6/18/2019

QC Flag

Ge (IS)
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120

120

120

120

12080

80

80

80
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98.3

92.9

94.71975268

10261934

5601364

12058374

4043351

5176126

2.32

8.31
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Interference Check Sample AB (ICS-AB) - US EPA Method  6020

QC Flag
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P

K
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

108.4

106.7

115.3

108.0

104.6

105.6

101.9

99.7

109.7

103.5

105.3

105.0

105.4

109.9

105.8

105.4

103.6

102.4

106.3

98.3

98.2

%Recovery

97.9

96.4

95.7

105.8

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

108.35530

53.35350

57.66952

108.02202

104.63235

105.64398

50.96875

99.67964

109.71666

103.46571

105.29286

104.96472

2634.18079

109.93634

105.84757

2634.05074

2590.25272

2560.72046

2657.91077

2457.98976

98.15047

Meas Value

97.90920

96.42353

191.36281

2645.62416

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9
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23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T00:45:20-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 087_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)
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Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit
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12080

80
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80

98.1

100.9

99.3
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96.9

Lower Limit
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5601364

12058374

4043351

5176126
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5013372

3

2

3

2

3
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3

2

3
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m/z

6
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Li (IS)

Sc (IS)
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Ge (IS)

Ge (IS)

QC ISTD Table
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Tl
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ug/l
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99.11062
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104.88206
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00585

0.11807

-0.35575

-0.03171

-0.00815

0.55060

-0.00047

0.00137

0.03655

-0.00434

0.01264

0.54264

-0.00003

0.00942

0.50213

0.34420

-1.81389

2.16597

-1.19120

0.07933

Meas Value

0.06899

0.00811

4.16399

6.11402

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T00:52:00-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 088_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.2

99.9

98.8

97.2

97.6

Lower Limit

80

80

80

80

%Recovery

99.8

98.1

97.4

101.2

99.01975268

10261934

5601364

12058374

4043351

5176126

3.12

5.52

3.18

6.18

4.46

Reference CPS

8063485

367725

10073032

245998

%RSD

1.55

8.61

3.46

6.53

2.751955994

10073483

5595616

11917550

3929559

5053406

3

2

3

2

3

CPS

8051004

360710

9815027

248925

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd
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1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1
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0.4

2
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2

2
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ug/l
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-0.00184

0.00118

0.00202

0.00040
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-0.00023

0.00455
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-0.01167

-0.05249

0.00491
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0.00261

0.00132
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3
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3

3

2

2
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3
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3
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2

2

2
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3

3

3

3

3
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2

2

3

2

2

2
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.07756

0.00059

0.04601

0.13987

0.00535

0.18420

-0.28754

1.27884

0.00992

0.78970

40.84084

0.35572

0.19055

0.54541

0.50218

26.25349

FinalConcentration

0.18341

0.00833

4.94133

17.73191

5.20232

8.51463

20.09624

15.51976

0.03878

0.00030

0.02301

0.06993

0.00268

0.09210

-0.14377

0.63942

0.00496

0.39485

20.42042

0.17786

0.09528

0.27271

0.25109

13.12674

Meas Value

0.09171

0.00417

2.47067

8.86596

2.60116

4.25731

10.04812

7.75988

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 078CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431088

Operator CB 7700

Acq Date Time 2019-06-18T00:58:44-05:00

Type Sample

VialNumber 3101

Sample Name MB 160-431088/1-A

Data File Name 089SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

98.5

Lower Limit

80

80

80

80

80

80

80
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100.0

102.6

98.8

96.7

100.3

95.1

1975268

10261934

5601364

12058374

4043351

5176126

0.99

4.78

0.42

4.70

0.47

Reference CPS

8063485

367725

10073032

245998

5413818

12098292

3844312

5096639

%RSD

0.17

4.09

0.72

2.11

0.53

3

2

3

CPS

8163168

348877

9794054

245946

2027407

10134740

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

101.2

94.9

97.2

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000
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2000

200

200

2000

200

200

2000

5000
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200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00295

0.01112

0.18336

-0.06201

0.21874

0.17785

0.05773

0.00491

0.00066

0.05409

0.05345

0.27783

0.00170

0.00538

0.00162

0.10964

0.00189

0.00430

0.00014

-0.00307

0.00110

0.01327

0.01130

13.10059

-0.01781

0.13987

4.50150

0.00820

0.00148

0.00556

0.09168

-0.03101

0.10937

0.08893

0.02887

0.00245

0.00033

0.02705

0.02673

0.13891

0.00085

0.00269

0.00081

0.05482

0.00095

0.00215

0.00007

-0.00153

0.00055

0.00664

0.00565

6.55030

-0.00890

0.06993

2.25075

0.00410

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2
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3

3

3
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3
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193
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TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1051.92930

0.64966

1074.72466

1073.96512

1076.20096

531.72188

965.21411

0.01139

1031.42938

1048.39083

1034.67135

10936.68339

1068.62658

1047.73258

11062.16789

11033.78019

1057.28372

10697.66041

9915.57703

942.56170

FinalConcentration

96.96069

96.17927

175.33445

11058.71288

525.96465

0.32483

537.36233

536.98256

538.10048

265.86094

482.60705

0.00569

515.71469

524.19541

517.33568

5468.34170

534.31329

523.86629

5531.08395

5516.89010

528.64186

5348.83020

4957.78852

471.28085

Meas Value

48.48035

48.08963

87.66723

5529.35644

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:05:25-05:00

Type Sample

VialNumber 3102

Sample Name LCS 160-431088/2-A

Data File Name 090SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 1:10 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.9

93.3

99.5

91.4

96.2

Lower Limit

80

80

80

80

%Recovery

96.9

87.6

95.1

91.3

99.31975268

10261934

5601364

12058374

4043351

5176126

4.41

6.33

5.58

6.58

3.21

Reference CPS

8063485

367725

10073032

245998

%RSD

2.83

6.65

4.55

6.88

4.451960493

9941131

5224570

11993847

3696162

4980454

3

2

3

2

3

CPS

7811101

322016

9574984

224610

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

185.80081

975.43764

1104.97842

988.79107

990.81064

0.42414

0.60448

1065.89579

0.01977

0.01007

0.01292

928.21456

0.02565

0.02812

0.00897

0.01434

946.57679

188.62457

933.93631

942.76348

443.76507

0.15740

0.00348

0.64966

469.60578

0.00380

0.07608

0.02512

92.90040

487.71882

552.48921

494.39554

495.40532

0.21207

0.30224

532.94790

0.00988

0.00504

0.00646

464.10728

0.01282

0.01406

0.00448

0.00717

473.28840

94.31229

466.96816

471.38174

221.88254

0.07870

0.00174

0.32483

234.80289

0.00190

0.03804

0.01256

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

68.08694

8.95795

1931.01770

2275.32444

1773.30703

2254.77691

1191.89375

89.35187

590.67715

1490.61285

3046.58527

139937.65369

579.18797

1076.17676

26705.57198

77768.62995

5624.01765

21422.09266

49528.57884

3890.68236

FinalConcentration

68.77212

1075.99672

804.53220

2446.73281

6.80869

0.89580

193.10177

227.53244

177.33070

225.47769

119.18937

8.93519

59.06772

149.06129

304.65853

13993.76537

57.91880

107.61768

2670.55720

7776.86300

562.40176

2142.20927

4952.85788

389.06824

Meas Value

6.87721

107.59967

80.45322

244.67328

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:12:00-05:00

Type Sample

VialNumber 3103

Sample Name LCSSRM 160-431088/3-A

Data File Name 091SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 1:16 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.3

98.0

93.3

97.4

91.7

Lower Limit

80

80

80

80

%Recovery

91.1

90.5

90.4

90.8

91.11975268

10261934

5601364

12058374

4043351

5176126

10.11

5.44

11.92

5.11

10.19

Reference CPS

8063485

367725

10073032

245998

%RSD

8.39

6.42

10.16

6.42

9.601799726

9370669

5489302

11244915

3939094

4744867

3

2

3

2

3

CPS

7347330

332962

9106238

223317

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1633.13174

1260.62277

5.11093

131.21136

1013.74694

1.71687

-0.07053

30.12675

0.00594

0.00711

-0.40285

2666.20971

263.88299

583.13224

69.82895

246.77145

42.32199

471.79893

2290.72166

1094.41421

501.53564

0.14636

12.11123

8.95795

1236.14905

-0.02060

0.08250

0.04493

163.31317

126.06228

0.51109

13.12114

101.37469

0.17169

-0.00705

3.01268

0.00059

0.00071

-0.04029

266.62097

26.38830

58.31322

6.98290

24.67714

4.23220

47.17989

229.07217

109.44142

50.15356

0.01464

1.21112

0.89580

123.61491

-0.00206

0.00825

0.00449

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

70.61907

1.27145

187.11196

209.34248

49.35931

23.03471

367.16995

77.45121

488.99047

117.69525

915.65732

306068.99092

38.96348

34.44847

15422.97951

31590.39567

195.98967

8583.96864

32274.13892

1510.54065

FinalConcentration

35.94098

15.68556

67.84410

463.49871

35.30953

0.63572

93.55598

104.67124

24.67966

11.51736

183.58497

38.72561

244.49523

58.84763

457.82866

153034.49546

19.48174

17.22423

7711.48976

15795.19784

97.99483

4291.98432

16137.06946

755.27032

Meas Value

17.97049

7.84278

33.92205

231.74936

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:18:38-05:00

Type Sample

VialNumber 3104

Sample Name 160-34268-B-20-A

Data File Name 092SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 1:23 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.0

98.3

98.4

94.0

93.4

Lower Limit

80

80

80

80

%Recovery

97.1

113.5

116.0

95.5

97.41975268

10261934

5601364

12058374

4043351

5176126

1.11

0.81

0.61

1.57

0.22

Reference CPS

8063485

367725

10073032

245998

%RSD

0.71

0.84

1.33

2.23

0.261924086

9649449

5504793

11861585

3798821

4836510

3

2

3

2

3

CPS

7832465

417464

11685021

234879

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.82387

100.57920

3.60365

72.70587

22.10997

3.16998

0.02955

2.78670

0.00243

0.02465

-0.06926

1500.96250

44.69655

100.97589

14.67876

70.99485

28.34696

0.40380

0.13360

27.93777

3.04160

0.30059

67.28756

1.27145

6.42702

0.00719

0.00400

0.04750

1.41193

50.28960

1.80183

36.35294

11.05499

1.58499

0.01477

1.39335

0.00122

0.01232

-0.03463

750.48125

22.34827

50.48795

7.33938

35.49742

14.17348

0.20190

0.06680

13.96889

1.52080

0.15029

33.64378

0.63572

3.21351

0.00360

0.00200

0.02375

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

71.95011

1.19514

193.10816

231.08814

54.80353

27.48180

377.29064

79.53201

604.63840

138.36225

1010.71501

317141.65963

40.18367

36.16281

19219.24533

39798.77357

205.78774

10583.56021

37652.53221

1805.99145

FinalConcentration

34.59197

15.40298

79.80899

547.66758

7.19501

0.11951

19.31082

23.10881

5.48035

2.74818

37.72906

7.95320

60.46384

13.83622

101.07150

31714.16596

4.01837

3.61628

1921.92453

3979.87736

20.57877

1058.35602

3765.25322

180.59915

Meas Value

3.45920

1.54030

7.98090

54.76676

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:25:15-05:00

Type Sample

VialNumber 3105

Sample Name 160-34268-B-20-A SD

Data File Name 093SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 1:30 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.1

99.7

101.5

97.0

97.9

Lower Limit

80

80

80

80

%Recovery

100.2

100.1

103.0

96.0

99.51975268

10261934

5601364

12058374

4043351

5176126

1.83

7.60

1.12

6.96

0.35

Reference CPS

8063485

367725

10073032

245998

%RSD

0.37

7.70

1.40

7.25

0.961966163

10170878

5584844

12236068

3922541

5067929

3

2

3

2

3

CPS

8076117

368115

10378526

236121

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.80546

97.90546

3.38522

69.47532

21.16377

3.11582

0.05506

3.67067

0.00088

0.02482

-0.63749

1597.40926

45.68258

103.19341

15.14888

72.76895

27.63017

0.37745

0.14482

27.88979

3.06125

-0.52252

69.53270

1.19514

12.49487

-0.02008

0.00131

0.03981

0.28055

9.79055

0.33852

6.94753

2.11638

0.31158

0.00551

0.36707

0.00009

0.00248

-0.06375

159.74093

4.56826

10.31934

1.51489

7.27689

2.76302

0.03775

0.01448

2.78898

0.30613

-0.05225

6.95327

0.11951

1.24949

-0.00201

0.00013

0.00398

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1059.96362

1.91846

1172.57424

1260.25571

993.41004

374.13317

1742.84272

91.89137

1195.76331

906.65982

2052.21955

259501.89406

1049.87861

1010.94433

28702.87075

121629.64594

1063.16366

23086.72720

126595.94824

2348.76076

FinalConcentration

187.44503

122.10978

241.08268

8889.02268

529.98181

0.95923

586.28712

630.12785

496.70502

187.06659

871.42136

45.94569

597.88165

453.32991

1026.10977

129750.94703

524.93930

505.47217

14351.43537

60814.82297

531.58183

11543.36360

63297.97412

1174.38038

Meas Value

93.72251

61.05489

120.54134

4444.51134

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:31:57-05:00

Type Sample

VialNumber 3106

Sample Name 160-34268-A-20-C MS

Data File Name 094SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 1:36 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

85.7

96.9

90.3

91.7

85.2

Lower Limit

80

80

80

80

%Recovery

86.9

111.6

107.2

93.0

88.71975268

10261934

5601364

12058374

4043351

5176126

8.20

0.71

7.56

0.48

6.42

Reference CPS

8063485

367725

10073032

245998

%RSD

6.88

1.20

6.02

3.34

6.781752516

8789548

5426751

10883168

3708209

4410612

3

2

3

2

3

CPS

7003754

410215

10800959

228881

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

203.90642

1135.29232

1035.76248

1151.46403

1105.80176

5.53435

0.11987

602.57601

0.01951

0.01827

-0.08543

2796.09830

48.85365

101.77071

16.09453

82.76214

1040.35943

200.89612

998.53921

992.85492

228.33088

0.44613

66.94306

1.91846

467.05488

0.00260

0.06921

0.10090

101.95321

567.64616

517.88124

575.73201

552.90088

2.76718

0.05994

301.28801

0.00976

0.00913

-0.04271

1398.04915

24.42682

50.88536

8.04726

41.38107

520.17971

100.44806

499.26960

496.42746

114.16544

0.22307

33.47153

0.95923

233.52744

0.00130

0.03460

0.05045

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1030.60476

1.75833

1206.49558

1258.28602

1011.69412

396.32910

1458.31494

86.04203

1087.76187

848.88137

1837.24466

237890.46395

1043.45819

1008.02440

23752.60174

105099.79475

937.85190

19546.34288

47363.87903

1867.02881

FinalConcentration

171.58501

116.30113

222.77195

8350.62308

515.30238

0.87916

603.24779

629.14301

505.84706

198.16455

729.15747

43.02102

543.88093

424.44069

918.62233

118945.23198

521.72909

504.01220

11876.30087

52549.89738

468.92595

9773.17144

23681.93952

933.51441

Meas Value

85.79251

58.15057

111.38597

4175.31154

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:38:27-05:00

Type Sample

VialNumber 3107

Sample Name 160-34268-A-20-D MSD

Data File Name 095SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 1:42 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.8

97.6

95.0

92.3

90.8

Lower Limit

80

80

80

80

%Recovery

90.5

119.0

119.9

95.1

93.91975268

10261934

5601364

12058374

4043351

5176126

1.46

0.89

1.00

0.80

0.58

Reference CPS

8063485

367725

10073032

245998

%RSD

0.44

0.61

1.18

2.80

0.751855210

9318396

5466981

11458969

3733345

4699649

3

2

3

2

3

CPS

7300571

437696

12078560

233875

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

190.72494

1065.35869

1043.55629

1064.62173

1013.75676

4.62250

0.13060

631.73105

0.01906

0.05262

-0.13267

3058.43073

45.11174

93.13588

14.32439

76.08710

986.61862

190.64632

941.98807

935.31510

229.11591

0.33076

47.40468

1.75833

442.02591

-0.00155

0.06593

0.07968

95.36247

532.67935

521.77815

532.31087

506.87838

2.31125

0.06530

315.86553

0.00953

0.02631

-0.06633

1529.21536

22.55587

46.56794

7.16220

38.04355

493.30931

95.32316

470.99403

467.65755

114.55796

0.16538

23.70234

0.87916

221.01295

-0.00077

0.03296

0.03984

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

181.07217

1.33704

201.25094

608.96528

254.40420

124.65279

454.37975

75.27804

652.65092

294.90202

943.47494

302940.83118

82.33791

139.59724

15871.59170

31815.82100

1869.26279

10177.17499

32934.51577

1544.00281

FinalConcentration

131.43685

24.91841

1927.03446

1345.09463

90.53609

0.66852

100.62547

304.48264

127.20210

62.32640

227.18988

37.63902

326.32546

147.45101

471.73747

151470.41559

41.16895

69.79862

7935.79585

15907.91050

934.63139

5088.58750

16467.25789

772.00140

Meas Value

65.71843

12.45920

963.51723

672.54732

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:44:59-05:00

Type Sample

VialNumber 3108

Sample Name 160-34268-B-20-A PDS

Data File Name 096SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 1:49 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.6

97.4

97.3

93.1

92.8

Lower Limit

80

80

80

80

%Recovery

92.1

108.1

113.1

91.9

96.31975268

10261934

5601364

12058374

4043351

5176126

0.83

2.39

1.49

2.57

1.65

Reference CPS

8063485

367725

10073032

245998

%RSD

1.68

2.47

2.08

2.49

0.971902509

9606543

5453432

11726998

3763017

4805996

3

2

3

2

3

CPS

7429832

397334

11394760

225989

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

41.80131

150.59047

4.10073

103.41178

42.73507

3.04041

0.12692

117.81429

0.00723

0.01438

-0.11766

1492.56398

42.18434

96.46474

14.11942

68.10181

225.45998

39.53823

9.98010

66.62112

103.97810

0.16502

63.57470

1.33704

106.04609

0.00366

0.01201

0.04631

20.90065

75.29523

2.05037

51.70589

21.36754

1.52020

0.06346

58.90715

0.00361

0.00719

-0.05883

746.28199

21.09217

48.23237

7.05971

34.05090

112.72999

19.76912

4.99005

33.31056

51.98905

0.08251

31.78735

0.66852

53.02304

0.00183

0.00601

0.02316

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

93.67331

2.32701

325.17972

333.45391

120.37498

34.35645

779.14941

196.88017

654.81340

76.77044

2170.49685

198605.05040

285.64194

114.06006

35230.02134

40750.82968

884.59854

10225.45028

99335.89563

1664.12053

FinalConcentration

42.76873

9.93119

85.06542

1647.35074

46.83666

1.16350

162.58986

166.72696

60.18749

17.17822

389.57471

98.44008

327.40670

38.38522

1085.24843

99302.52520

142.82097

57.03003

17615.01067

20375.41484

442.29927

5112.72514

49667.94782

832.06027

Meas Value

21.38436

4.96560

42.53271

823.67537

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:51:36-05:00

Type Sample

VialNumber 3109

Sample Name 160-34280-B-1-A

Data File Name 097SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 1:56 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.8

100.0

100.9

93.9

94.3

Lower Limit

80

80

80

80

%Recovery

95.9

105.8

110.6

94.5

97.71975268

10261934

5601364

12058374

4043351

5176126

2.13

0.96

1.12

0.54

1.13

Reference CPS

8063485

367725

10073032

245998

%RSD

1.29

0.79

1.05

1.66

0.471928878

9833880

5599971

12161044

3795121

4882969

3

2

3

2

3

CPS

7731149

389173

11141262

232397

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.76623

240.75638

2.73013

70.80858

458.83526

2.79829

0.01578

4.26177

0.00400

0.01506

-0.13267

2567.35243

60.20861

172.47505

26.21675

124.53578

38.21454

4.04908

18.27378

22.20168

2.56168

0.10719

39.92469

2.32701

17.28713

-0.00352

0.02536

0.10745

1.38311

120.37819

1.36506

35.40429

229.41763

1.39915

0.00789

2.13088

0.00200

0.00753

-0.06633

1283.67622

30.10430

86.23752

13.10837

62.26789

19.10727

2.02454

9.13689

11.10084

1.28084

0.05359

19.96234

1.16350

8.64356

-0.00176

0.01268

0.05373

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

55.38279

1.26075

489.42157

341.55000

183.59114

45.51865

577.05302

117.93033

870.46724

84.53581

2860.23980

253065.51102

261.08118

109.59264

16505.19789

40655.87315

342.16507

13799.51228

63014.62684

1239.88858

FinalConcentration

32.56434

16.97797

87.51800

695.64461

27.69140

0.63038

244.71079

170.77500

91.79557

22.75932

288.52651

58.96517

435.23362

42.26790

1430.11990

126532.75551

130.54059

54.79632

8252.59894

20327.93657

171.08254

6899.75614

31507.31342

619.94429

Meas Value

16.28217

8.48898

43.75900

347.82230

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:58:14-05:00

Type Sample

VialNumber 3110

Sample Name 160-34280-B-2-A

Data File Name 098SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 2:03 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.0

97.6

97.5

92.4

93.2

Lower Limit

80

80

80

80

%Recovery

94.8

102.4

106.5

94.7

97.21975268

10261934

5601364

12058374

4043351

5176126

0.34

4.52

1.84

3.37

0.56

Reference CPS

8063485

367725

10073032

245998

%RSD

1.15

4.09

1.21

4.65

0.921920103

9542425

5466573

11760778

3736789

4823714

3

2

3

2

3

CPS

7640866

376718

10731359

232919

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.70154

198.46779

3.78209

113.46051

206.39459

2.06494

0.01173

1.89590

0.00570

0.01497

-0.14268

3098.14530

62.98997

229.68666

51.93306

280.35222

80.36356

15.37326

8.42721

22.68127

3.57479

0.30213

76.26733

1.26075

8.74539

0.00465

0.01659

0.07968

1.35077

99.23389

1.89104

56.73026

103.19730

1.03247

0.00586

0.94795

0.00285

0.00748

-0.07134

1549.07265

31.49498

114.84333

25.96653

140.17611

40.18178

7.68663

4.21361

11.34063

1.78739

0.15106

38.13366

0.63038

4.37270

0.00233

0.00830

0.03984

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

118.8

100.7

117.2

79.2

116.2

113.7

114.3

116.6

117.5

106.6

110.3

116.1

115.3

125.4

120.6

115.8

110.6

104.3

112.6

113.4

107.3

%Recovery

101.6

103.5

96.0

115.1

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50
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ug/l
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l
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5.71692

5.82750

5.87493

10.65561
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2.32265

57.67018

2.50761

6.03206
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Meas Value
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2

3

2

2

2

2
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2

2

2

2

2
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QC Analyte Table
Element
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Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D
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Sample Name CCVL 1747054
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.4

96.3

92.9

95.8

92.9

Lower Limit

80

80
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%Recovery

94.9
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92.61975268

10261934

5601364
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4043351

5176126

7.22

11.28

7.33
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6.68
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8063485
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10073032
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3
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3
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Tune Step

3

2

3

2
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193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd
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120
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80

80

80

80

80

80

80

80

80

80

80

80

80

80

80
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80
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80

80

80

80

80

80

80
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124.4

113.7

115.6

113.6

95.1
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113.5
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120.2

119.4

120.0
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108.4

103.7
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2

3
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2

1
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5
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1

5

2

2

10

2

2
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2

0.5

2

5
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1

5

10
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0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.14000

3.31230

24.87301

2.27368

1.15646

11.36165

9.50661

5.75776

10.94819

1.13465

5.38673

2.23415

2.40462

11.94117

2.40071

2.24558

11.04184

2.16883

0.51860

2.19866

5.48393

11.05284
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3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2
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193

193
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165

165
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193
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115
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115
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

109.7

108.9

98.9

110.3

106.2

106.3

114.2

98.3

111.2

103.8

105.3

106.1

107.1

112.3

107.4

104.9

104.7

104.0

106.8

97.3

97.4

%Recovery

96.0

97.8

97.2

104.8

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

109.74246

54.44833

49.45473

110.32264

106.19257

106.28830

57.09956

98.31432

111.18827

103.76012

105.28170

106.12651

2678.12158

112.33627

107.43115

2623.28797

2618.43546

2601.00383

2670.45152

2431.75762

97.39122

Meas Value

95.95586

97.76260

194.30103

2620.22418

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3
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72

72

72

72

72

72

72

72

72

45

45

72

72

72
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45

45

45

45

45

45

ISTD

6

6

6
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66
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59
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m/z

7

9
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Mo

Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg
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P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:11:37-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 100_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.8

100.7

99.6

96.4

97.4

Lower Limit

80

80

80
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%Recovery

97.7

93.6

98.6

94.3

99.81975268

10261934

5601364

12058374

4043351
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0.30
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8063485
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9929407

231974

Tune Step

3
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Ge (IS)
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QC ISTD Table
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74
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0.49

40.7
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0.8
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136.2

4.2

QC High

1.388

0.7

20
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ug/l
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ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00503

0.17466

-0.44881

0.00789

-0.00438

0.31125

0.00054

0.00047

0.05552

-0.00214

0.00617

0.42362

-0.00064

-0.00029

0.17335

0.14460

-2.50955

-0.49126

-3.20103

0.02467

Meas Value

-0.14662

0.00528

5.60126

-0.15895

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57
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24

27
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39

44
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m/z

7

9
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Cu

Zn
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Se

Sr
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V

Cr
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Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:18:17-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 101_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.2

99.5

95.1

96.3

94.0

Lower Limit

80

80

80

80

%Recovery

95.3

99.5

93.4

99.0

92.91975268

10261934

5601364

12058374

4043351

5176126

8.50

0.76

8.71

0.60

8.23

Reference CPS

8063485

367725

10073032

245998
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8.34

2.24

8.60
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3

2

3

2

3
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Tune Step

3

2

3

2
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In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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45
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08
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ug/l
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ug/l
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ug/l
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-0.01179
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0.00642

0.17466
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3
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2

2

3

2

3

3
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2

2

2

3

3

3

3

3
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2
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3

2

2

2
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193

193

193
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165
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

59.37686

1.68085

336.78664

423.67908

130.03398

32.29873

1345.34292

112.90763

481.50141

86.86877

5015.57273

204815.63892

175.24769

73.46909

34887.33662

52496.07081

628.03346

13733.30050

179031.80373

1086.77859

FinalConcentration

51.13121

11.29216

58.08925

771.41720

29.68843

0.84043

168.39332

211.83954

65.01699

16.14936

672.67146

56.45381

240.75071

43.43438

2507.78636

102407.81946

87.62385

36.73454

17443.66831

26248.03541

314.01673

6866.65025

89515.90187

543.38930

Meas Value

25.56561

5.64608

29.04463

385.70860

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:25:03-05:00

Type Sample

VialNumber 3111

Sample Name 160-34280-B-3-A

Data File Name 102SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 2:29 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.3

96.6

95.9

90.7

89.8

Lower Limit

80

80

80

80

%Recovery

93.9

105.7

107.6

89.9

93.81975268

10261934

5601364

12058374

4043351

5176126

0.54

0.82

0.41

1.04

0.18

Reference CPS

8063485

367725

10073032

245998

%RSD

1.21

1.25

0.46

1.56

1.131852673

9368465

5411646

11568535

3666016

4650059

3

2

3

2

3

CPS

7572751

388867

10835415

221231

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.76871

171.84994

2.19901

78.16416

230.46374

2.23228

0.05706

0.31345

0.00823

0.01886

0.09183

7166.42074

52.13195

148.68128

26.80523

137.05919

44.11186

2.26942

4.67751

20.74857

2.02887

0.08761

60.93887

1.68085

7.47006

0.00320

0.01546

0.11360

0.88436

85.92497

1.09950

39.08208

115.23187

1.11614

0.02853

0.15672

0.00411

0.00943

0.04592

3583.21037

26.06598

74.34064

13.40262

68.52959

22.05593

1.13471

2.33875

10.37428

1.01444

0.04380

30.46944

0.84043

3.73503

0.00160

0.00773

0.05680

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

74.72610

1.71024

131.55780

205.06852

26.58529

17.25738

481.53617

53.18464

529.24199

128.15420

927.54611

291590.51880

34.06016

46.31115

16732.41914

40097.65934

477.30151

8557.32389

37475.16433

1297.80818

FinalConcentration

48.39023

16.97855

59.79168

468.59023

37.36305

0.85512

65.77890

102.53426

13.29265

8.62869

240.76809

26.59232

264.62099

64.07710

463.77306

145795.25940

17.03008

23.15557

8366.20957

20048.82967

238.65076

4278.66195

18737.58216

648.90409

Meas Value

24.19512

8.48927

29.89584

234.29511

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:31:41-05:00

Type Sample

VialNumber 3112

Sample Name 160-34280-B-4-A

Data File Name 103SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 2:36 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.6

98.7

95.0

94.0

91.1

Lower Limit

80

80

80

80

%Recovery

94.1

109.5

109.5

94.0

95.21975268

10261934

5601364

12058374

4043351

5176126

2.73

1.71

2.25

2.44

2.93

Reference CPS

8063485

367725

10073032

245998

%RSD

1.22

1.53

2.34

3.00

1.151880077

9397428

5526744

11460383

3801100

4717797

3

2

3

2

3

CPS

7591144

402501

11032058

231214

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.68992

84.00082

2.82708

72.60984

16.89784

3.38044

0.03318

0.28580

0.00332

0.01967

-0.04820

2253.79281

59.98232

161.43606

24.52194

103.74702

27.24421

0.46874

0.23171

27.03656

3.28358

0.62225

34.36372

1.71024

6.42809

0.00120

0.00338

0.02724

0.34496

42.00041

1.41354

36.30492

8.44892

1.69022

0.01659

0.14290

0.00166

0.00984

-0.02410

1126.89641

29.99116

80.71803

12.26097

51.87351

13.62210

0.23437

0.11585

13.51828

1.64179

0.31112

17.18186

0.85512

3.21404

0.00060

0.00169

0.01362

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

67.14711

1.48010

114.91231

184.97819

23.30962

19.45321

583.48286

60.67361

482.50387

112.26837

1017.67191

269380.65089

30.59952

40.41627

13285.21734

29125.76964

332.74107

6171.01909

79331.27611

1053.52832

FinalConcentration

40.92058

15.80344

52.29167

310.77794

33.57355

0.74005

57.45616

92.48910

11.65481

9.72660

291.74143

30.33680

241.25194

56.13419

508.83595

134690.32544

15.29976

20.20814

6642.60867

14562.88482

166.37054

3085.50954

39665.63805

526.76416

Meas Value

20.46029

7.90172

26.14583

155.38897

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:38:16-05:00

Type Sample

VialNumber 3201

Sample Name 160-34280-B-5-A

Data File Name 104SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 2:43 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.6

99.1

96.2

93.8

92.1

Lower Limit

80

80

80

80

%Recovery

96.4

117.1

117.7

94.7

97.51975268

10261934

5601364

12058374

4043351

5176126

3.42

0.55

2.98

1.45

3.93

Reference CPS

8063485

367725

10073032

245998

%RSD

2.18

1.68

2.82

1.32

2.291926769

9608691

5553152

11597375

3793794

4767195

3

2

3

2

3

CPS

7772775

430631

11854059

233050

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.53567

76.56935

2.46384

55.29003

18.56660

3.05099

0.04887

0.04404

0.00316

0.01488

-0.06251

871.97096

41.59826

98.98746

14.54777

66.91796

23.25952

0.36099

0.09678

26.02146

3.19053

0.27013

28.63382

1.48010

6.67960

-0.00203

0.00389

0.04894

0.26784

38.28468

1.23192

27.64501

9.28330

1.52549

0.02443

0.02202

0.00158

0.00744

-0.03125

435.98548

20.79913

49.49373

7.27389

33.45898

11.62976

0.18050

0.04839

13.01073

1.59526

0.13507

14.31691

0.74005

3.33980

-0.00101

0.00195

0.02447

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

218.17517

1.30440

288.13540

492.82004

387.07669

66.58365

656.10243

889.76926

412.14640

58.29481

2534.81015

156881.32262

1001.21230

229.43766

17916.43709

35144.68181

929.48339

8827.38312

76407.74334

1206.99523

FinalConcentration

47.65512

10.97707

44.33031

520.87605

109.08759

0.65220

144.06770

246.41002

193.53834

33.29182

328.05121

444.88463

206.07320

29.14741

1267.40508

78440.66131

500.60615

114.71883

8958.21855

17572.34090

464.74170

4413.69156

38203.87167

603.49761

Meas Value

23.82756

5.48854

22.16515

260.43802

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:44:52-05:00

Type Sample

VialNumber 3202

Sample Name 160-34280-B-6-A

Data File Name 105SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

86.5

103.2

93.9

93.8

84.4

Lower Limit

80

80

80

80

%Recovery

88.5

110.2

106.0

93.8

88.91975268

10261934

5601364

12058374

4043351

5176126

6.36

0.96

6.85

0.61

6.92

Reference CPS

8063485

367725

10073032

245998

%RSD

7.48

0.55

4.91

1.28

5.361755905

8874143

5782360

11319319

3791959

4366921

3

2

3

2

3

CPS

7135236

405159

10672399

230822

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

8.91910

1107.63470

1.93996

66.13039

1896.26445

3.75198

0.03531

-0.17611

0.03130

0.04694

0.01947

3671.99459

54.63976

150.21565

26.26561

140.34473

59.63369

2.67127

58.48556

22.89453

3.81843

0.12495

36.64090

1.30440

83.70100

0.00064

0.10967

0.47576

4.45955

553.81735

0.96998

33.06520

948.13222

1.87599

0.01765

-0.08805

0.01565

0.02347

0.00973

1835.99729

27.31988

75.10783

13.13280

70.17237

29.81685

1.33564

29.24278

11.44727

1.90922

0.06248

18.32045

0.65220

41.85050

0.00032

0.05483

0.23788

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

405.63750

2.15161

472.32920

942.42640

567.63212

141.06991

807.25084

1284.09138

1278.08136

95.68747

3383.17476

274620.58537

1009.87142

332.37755

23849.43829

49081.23045

1054.41321

12650.02680

62783.69410

1912.00901

FinalConcentration

64.70537

18.55424

68.67964

533.75761

202.81875

1.07580

236.16460

471.21320

283.81606

70.53496

403.62542

642.04569

639.04068

47.84374

1691.58738

137310.29268

504.93571

166.18877

11924.71915

24540.61523

527.20660

6325.01340

31391.84705

956.00451

Meas Value

32.35268

9.27712

34.33982

266.87880

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:51:29-05:00

Type Sample

VialNumber 3203

Sample Name 160-34280-B-7-A

Data File Name 106SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 2:56 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.9

104.0

103.7

91.4

90.8

Lower Limit

80

80

80

80

%Recovery

93.6

113.5

115.3

94.3

95.11975268

10261934

5601364

12058374

4043351

5176126

1.30

2.07

0.85

0.13

1.28

Reference CPS

8063485

367725

10073032

245998

%RSD

0.25

0.60

0.88

1.84

1.071878889

9434363

5822840

12504467

3694079

4702301

3

2

3

2

3

CPS

7547938

417534

11609642

232049

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

9.33692

950.25862

3.24081

113.20607

3074.86537

6.45086

0.01725

0.04800

0.03815

0.02661

-0.04686

5638.18076

89.62440

280.62848

53.58554

294.36484

128.38391

10.96945

60.00365

24.79640

5.87644

0.07073

68.28436

2.15161

27.59258

0.00009

0.11969

0.70138

4.66846

475.12931

1.62040

56.60303

1537.43268

3.22543

0.00862

0.02400

0.01908

0.01331

-0.02343

2819.09038

44.81220

140.31424

26.79277

147.18242

64.19196

5.48472

30.00182

12.39820

2.93822

0.03537

34.14218

1.07580

13.79629

0.00005

0.05985

0.35069

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

149.54077

1.76959

754.79972

546.87420

198.27936

47.37665

1096.69722

387.25408

790.13727

94.26832

1913.02893

213429.42972

928.87533

199.72281

25963.92859

47779.93684

746.10947

7563.92102

79321.87558

1078.99478

FinalConcentration

81.97674

16.04402

35.97586

775.28521

74.77038

0.88480

377.39986

273.43710

99.13968

23.68833

548.34861

193.62704

395.06864

47.13416

956.51447

106714.71486

464.43766

99.86140

12981.96430

23889.96842

373.05473

3781.96051

39660.93779

539.49739

Meas Value

40.98837

8.02201

17.98793

387.64261

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:58:03-05:00

Type Sample

VialNumber 3204

Sample Name 160-34280-B-8-A

Data File Name 107SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 3:02 AM on:6/18/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.0

99.6

100.0

92.6

93.0

Lower Limit

80

80

80

80

%Recovery

96.3

117.0

122.3

92.6

97.51975268

10261934

5601364

12058374

4043351

5176126

1.22

0.37

1.27

0.18

0.96

Reference CPS

8063485

367725

10073032

245998

%RSD

0.61

0.72

1.34

0.47

0.451925148

9748580

5579035

12054449

3744582

4813624

3

2

3

2

3

CPS

7769059

430178

12319496

227674

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.22519

440.80915

2.76069

74.12548

1023.37614

3.91917

0.02068

-0.33089

0.01076

0.01739

-0.10481

6345.38776

58.51434

161.37088

27.86537

138.14717

44.89050

3.88330

18.25504

23.17377

3.48734

0.16149

34.62170

1.76959

47.21090

-0.00214

0.05335

0.23630

1.61260

220.40457

1.38034

37.06274

511.68807

1.95958

0.01034

-0.16545

0.00538

0.00870

-0.05240

3172.69388

29.25717

80.68544

13.93268

69.07359

22.44525

1.94165

9.12752

11.58689

1.74367

0.08075

17.31085

0.88480

23.60545

-0.00107

0.02668

0.11815

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

95.46537

2.78338

250.68035

417.49284

130.43252

32.66683

856.66990

138.36316

472.27392

115.91965

3058.78624

265615.95875

145.51171

107.21715

41816.10478

57440.61320

1012.76900

12118.96804

98580.81069

2197.06014

FinalConcentration

60.76279

13.34182

52.41171

3012.52912

47.73269

1.39169

125.34018

208.74642

65.21626

16.33341

428.33495

69.18158

236.13696

57.95982

1529.39312

132807.97937

72.75586

53.60858

20908.05239

28720.30660

506.38450

6059.48402

49290.40534

1098.53007

Meas Value

30.38140

6.67091

26.20585

1506.26456

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:04:38-05:00

Type Sample

VialNumber 3205

Sample Name 160-34280-B-9-A

Data File Name 108SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.1

97.5

96.7

91.6

90.4

Lower Limit

80

80

80

80

%Recovery

94.9

108.3

112.3

91.6

96.11975268

10261934

5601364

12058374

4043351

5176126

0.69

5.20

0.17

4.40

0.19

Reference CPS

8063485

367725

10073032

245998

%RSD

0.37

4.15

0.28

4.36

0.951898406

9554113

5459980

11657651

3704005

4679182

3

2

3

2

3

CPS

7655359

398284

11310669

225230

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.09499

112.51739

2.22954

78.25500

123.76848

3.39247

0.01741

-0.50120

0.00661

0.01160

-0.17462

3783.03210

80.19076

201.59828

31.63661

144.20490

40.23896

1.11822

6.10357

24.03838

2.33846

0.27976

41.45205

2.78338

5.00808

0.00032

0.00701

0.08501

0.54750

56.25870

1.11477

39.12750

61.88424

1.69624

0.00870

-0.25060

0.00331

0.00580

-0.08731

1891.51605

40.09538

100.79914

15.81831

72.10245

20.11948

0.55911

3.05179

12.01919

1.16923

0.13988

20.72603

1.39169

2.50404

0.00016

0.00350

0.04250

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

51.23845

1.30870

308.28137

206.09258

37.76015

25.20821

568.44900

100.72915

373.62073

77.60644

2059.69392

191636.38398

41.66786

31.40752

21220.18697

40856.98029

647.12382

10241.08518

85603.06561

947.80710

FinalConcentration

43.40912

9.94434

41.92876

452.07620

25.61922

0.65435

154.14068

103.04629

18.88008

12.60410

284.22450

50.36458

186.81036

38.80322

1029.84696

95818.19199

20.83393

15.70376

10610.09348

20428.49015

323.56191

5120.54259

42801.53280

473.90355

Meas Value

21.70456

4.97217

20.96438

226.03810

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:11:14-05:00

Type Sample

VialNumber 3206

Sample Name 160-34280-B-10-A

Data File Name 109SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.3

98.1

97.5

92.1

91.5

Lower Limit

80

80

80

80

%Recovery

96.0

106.6

110.4

93.5

97.31975268

10261934

5601364

12058374

4043351

5176126

1.31

0.47

0.95

1.38

0.62

Reference CPS

8063485

367725

10073032

245998

%RSD

1.69

1.34

0.39

0.93

1.471921619

9674896

5492671

11753024

3724559

4734088

3

2

3

2

3

CPS

7739909

392023

11125411

229973

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.88048

83.25422

1.82523

70.17152

63.24524

2.14567

0.01758

-0.80027

0.00625

0.01737

-0.15524

2380.36143

58.07973

155.48226

25.90550

121.52213

34.93199

1.04275

0.87546

22.79989

1.83487

0.11131

45.25443

1.30870

2.46292

0.00487

0.00189

0.07262

0.44024

41.62711

0.91261

35.08576

31.62262

1.07283

0.00879

-0.40013

0.00313

0.00868

-0.07762

1190.18071

29.03986

77.74113

12.95275

60.76106

17.46600

0.52137

0.43773

11.39994

0.91743

0.05566

22.62721

0.65435

1.23146

0.00243

0.00094

0.03631

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

56.48406

1.70545

228.71343

209.93474

48.56909

20.22213

523.65371

103.09146

458.72456

101.70187

1201.88996

232576.10400

60.88824

53.32552

13311.63052

34367.21225

324.78072

6505.44949

53109.41808

932.60160

FinalConcentration

58.67277

17.55609

46.12405

340.95327

28.24203

0.85272

114.35672

104.96737

24.28455

10.11106

261.82686

51.54573

229.36228

50.85094

600.94498

116288.05200

30.44412

26.66276

6655.81526

17183.60612

162.39036

3252.72474

26554.70904

466.30080

Meas Value

29.33639

8.77805

23.06202

170.47663

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:17:52-05:00

Type Sample

VialNumber 3207

Sample Name 160-34280-B-11-A

Data File Name 110SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.6

98.6

92.2

93.2

87.9

Lower Limit

80

80

80

80

%Recovery

90.0

113.2

111.0

93.8

92.71975268

10261934

5601364

12058374

4043351

5176126

6.40

5.62

5.21

4.76

6.64

Reference CPS

8063485

367725

10073032

245998

%RSD

6.60

4.73

4.75

3.04

6.421830191

9198460

5524270

11122150

3769524

4551851

3

2

3

2

3

CPS

7258738

416091

11182081

230840

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.68187

120.12061

2.70670

82.43661

63.81772

2.59061

0.00983

-0.88248

0.00483

0.01697

-0.11051

4223.88474

27.81385

77.36773

13.84282

69.41070

26.30909

0.49401

0.59297

25.41333

2.56663

0.30145

34.85433

1.70545

3.74724

-0.00113

0.00657

0.06655

0.34093

60.06031

1.35335

41.21831

31.90886

1.29530

0.00492

-0.44124

0.00242

0.00848

-0.05525

2111.94237

13.90692

38.68386

6.92141

34.70535

13.15455

0.24701

0.29648

12.70666

1.28332

0.15073

17.42716

0.85272

1.87362

-0.00056

0.00328

0.03327

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm
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Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

87.19702

2.57695

186.68931

257.08585

44.76766

25.85889

599.30140

93.05505

551.11814

118.95831

1526.22583

302834.71003

82.26947

64.93040

25814.79900

43042.31458

706.20758

9674.55061

68073.03780

1409.15966

FinalConcentration

51.34055

15.09138

55.90618

1199.70735

43.59851

1.28848

93.34466

128.54292

22.38383

12.92945

299.65070

46.52752

275.55907

59.47916

763.11291

151417.35501

41.13474

32.46520

12907.39950

21521.15729

353.10379

4837.27530

34036.51890

704.57983

Meas Value

25.67028

7.54569

27.95309

599.85368

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020
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P
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag
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100

100

50

100
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ug/l
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ug/l
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ug/l
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ug/l
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ug/l

ug/l

ug/l

ug/l
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101.91659
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6
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr
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Se

Sr
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Cr
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ug/l
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ug/l
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0.18225
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2.24252

-1.05767

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:44:24-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 114_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.0

98.2

96.5

96.9

96.3

Lower Limit

80

80

80

80

%Recovery

99.1

101.0

98.1

100.1

97.91975268

10261934

5601364

12058374

4043351

5176126

1.26

0.55

0.47

1.10

0.97

Reference CPS

8063485

367725

10073032

245998

%RSD

0.67

2.79

0.63

3.25

2.281932978

10060445

5501215

11636470

3919934

4983540

3

2

3

2

3

CPS

7991109

371515

9878497

246330

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.03029

-0.00918

-0.04446

0.01850

0.00081

0.00842

0.01017

0.19309

0.00114

0.00019

0.43273

-0.00208

0.00001

0.00073

-0.00022

-0.00029

0.00028

-0.00167

-0.00127

-0.00918

-0.02765

0.02849

0.00394

0.18225

0.07242

0.00316

-0.00161

0.00260

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

70.73549

2.06783

224.59136

251.33962

41.51554

22.86384

568.32673

95.55202

497.71691

105.43740

1667.08778

255498.19776

89.23588

65.31597

25587.34468

46561.52035

649.77081

10520.39030

65262.14524

1189.06167

FinalConcentration

49.27753

12.98100

50.74325

907.37803

35.36775

1.03392

112.29568

125.66981

20.75777

11.43192

284.16336

47.77601

248.85846

52.71870

833.54389

127749.09888

44.61794

32.65799

12793.67234

23280.76017

324.88540

5260.19515

32631.07262

594.53084

Meas Value

24.63877

6.49050

25.37162

453.68901

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:51:07-05:00

Type Sample

VialNumber 3209

Sample Name 160-34280-B-13-A

Data File Name 115SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 3:56 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.6

98.2

97.6

92.5

92.6

Lower Limit

80

80

80

80

%Recovery

96.1

109.5

113.5

94.5

98.21975268

10261934

5601364

12058374

4043351

5176126

0.36

0.14

0.92

0.64

0.53

Reference CPS

8063485

367725

10073032

245998

%RSD

0.87

0.34

0.36

1.31

0.271940332

9705741

5502072

11770949

3740064

4794059

3

2

3

2

3

CPS

7745123

402678

11436061

232454

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.90700

93.47726

2.47589

76.31946

58.92368

2.98951

0.08108

-0.16778

0.00601

0.02087

0.08313

2435.16063

64.23058

169.36834

26.40625

114.49583

29.51568

0.95837

3.28240

23.86315

2.24043

0.27428

33.87203

2.06783

4.50201

-0.00403

0.00637

0.06322

0.45350

46.73863

1.23794

38.15973

29.46184

1.49475

0.04054

-0.08389

0.00300

0.01043

0.04156

1217.58031

32.11529

84.68417

13.20313

57.24792

14.75784

0.47919

1.64120

11.93157

1.12021

0.13714

16.93601

1.03392

2.25101

-0.00201

0.00318

0.03161

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

47.21741

1.44840

659.13939

146.44552

451.89222

31.31789

363.04377

50.99845

400.36559

92.57683

669.16168

293041.09995

281.18684

97.69189

12778.46635

37161.53552

143.55637

14519.45138

11691.32800

1273.58051

FinalConcentration

27.83707

20.94963

78.65299

323.95512

23.60871

0.72420

329.56969

73.22276

225.94611

15.65895

181.52188

25.49923

200.18279

46.28842

334.58084

146520.54997

140.59342

48.84594

6389.23318

18580.76776

71.77819

7259.72569

5845.66400

636.79026

Meas Value

13.91854

10.47481

39.32649

161.97756

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:57:43-05:00

Type Sample

VialNumber 3210

Sample Name 160-34280-B-14-A

Data File Name 116SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:02 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.5

97.1

96.6

91.1

91.7

Lower Limit

80

80

80

80

%Recovery

92.4

109.1

113.2

94.5

97.81975268

10261934

5601364

12058374

4043351

5176126

0.87

5.79

0.95

4.87

0.49

Reference CPS

8063485

367725

10073032

245998

%RSD

0.18

4.67

0.20

3.86

0.571932296

9599491

5437969

11644067

3684881

4745861

3

2

3

2

3

CPS

7448392

401327

11403877

232513

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.46575

108.84747

3.52808

95.74258

17.56726

2.21902

0.04312

-0.65326

0.00253

0.01265

-0.11183

705.41634

64.14673

205.71691

41.56811

211.77123

57.19146

0.17625

0.03740

22.85140

3.68340

0.61052

105.45582

1.44840

1.98637

-0.00294

0.00580

0.03520

1.23288

54.42374

1.76404

47.87129

8.78363

1.10951

0.02156

-0.32663

0.00126

0.00632

-0.05592

352.70817

32.07336

102.85845

20.78406

105.88562

28.59573

0.08813

0.01870

11.42570

1.84170

0.30526

52.72791

0.72420

0.99319

-0.00147

0.00290

0.01760

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

45.97192

1.61166

478.67801

158.23765

298.62523

21.32968

382.24767

48.05822

453.15923

109.58412

365.51378

322947.26680

114.37894

104.85900

14703.88154

41439.35733

162.98565

16472.95273

12877.18002

1498.01275

FinalConcentration

29.75658

24.29422

82.47204

390.96182

22.98596

0.80583

239.33900

79.11883

149.31262

10.66484

191.12384

24.02911

226.57961

54.79206

182.75689

161473.63340

57.18947

52.42950

7351.94077

20719.67867

81.49282

8236.47636

6438.59001

749.00637

Meas Value

14.87829

12.14711

41.23602

195.48091

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T04:04:21-05:00

Type Sample

VialNumber 3211

Sample Name 160-34280-B-15-A

Data File Name 117SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:09 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.6

92.9

94.2

89.7

89.8

Lower Limit

80

80

80

80

%Recovery

86.3

95.8

102.6

88.1

93.71975268

10261934

5601364

12058374

4043351

5176126

0.44

7.29

1.33

7.15

1.09

Reference CPS

8063485

367725

10073032

245998

%RSD

0.28

6.94

0.95

6.76

0.621851050

9294760

5205486

11362984

3626587

4649680

3

2

3

2

3

CPS

6955069

352180

10330963

216699

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.56904

126.05609

2.41111

76.50601

15.45293

2.29815

0.05333

-0.87933

0.00289

0.01807

-0.11618

822.74987

61.14725

163.36560

33.41275

160.65550

41.49622

0.21930

0.04925

23.67087

3.82310

0.12288

121.06258

1.61166

2.22038

0.00044

0.00772

0.02101

1.28452

63.02804

1.20556

38.25300

7.72646

1.14908

0.02667

-0.43966

0.00145

0.00903

-0.05809

411.37493

30.57363

81.68280

16.70638

80.32775

20.74811

0.10965

0.02462

11.83544

1.91155

0.06144

60.53129

0.80583

1.11019

0.00022

0.00386

0.01050

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

82.89125

1.59782

225.89261

245.30887

38.87211

20.03145

460.97602

92.06606

471.05531

108.20525

1498.79389

261657.25770

65.19194

64.74485

25326.74725

47560.99502

837.65190

9756.37916

61188.01044

1511.19172

FinalConcentration

48.54497

12.63998

47.53461

954.26252

41.44563

0.79891

112.94630

122.65443

19.43606

10.01572

230.48801

46.03303

235.52766

54.10263

749.39695

130828.62885

32.59597

32.37243

12663.37363

23780.49751

418.82595

4878.18958

30594.00522

755.59586

Meas Value

24.27248

6.31999

23.76731

477.13126

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T04:10:57-05:00

Type Sample

VialNumber 3212

Sample Name 160-34280-B-16-A

Data File Name 118SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:15 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.4

95.4

93.5

91.0

88.8

Lower Limit

80

80

80

80

%Recovery

86.9

102.6

108.5

87.1

91.91975268

10261934

5601364

12058374

4043351

5176126

1.11

0.89

1.15

0.39

0.32

Reference CPS

8063485

367725

10073032

245998

%RSD

0.81

0.78

0.43

0.83

1.531815260

9378570

5346080

11276924

3677986

4598167

3

2

3

2

3

CPS

7004463

377241

10929757

214331

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.79043

97.24476

2.44609

77.19722

75.47798

3.45407

0.05409

-0.91075

0.00335

0.01626

-0.16703

2227.40447

58.97601

144.45070

22.31838

98.25399

26.96826

1.58507

2.01603

23.73643

2.07698

0.28740

41.60624

1.59782

3.37812

-0.00943

0.00367

0.07737

0.39522

48.62238

1.22305

38.59861

37.73899

1.72704

0.02705

-0.45537

0.00168

0.00813

-0.08352

1113.70224

29.48800

72.22535

11.15919

49.12700

13.48413

0.79253

1.00801

11.86822

1.03849

0.14370

20.80312

0.79891

1.68906

-0.00472

0.00183

0.03868

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

56.78527

1.55041

110.68433

118.00406

19.02513

15.70839

298.15609

49.43108

364.22148

95.16869

725.74293

210637.58393

24.92997

33.17580

9248.43454

24036.32131

239.16496

5397.70085

30366.82007

1021.25803

FinalConcentration

25.41786

11.91749

23.69503

233.34044

28.39263

0.77521

55.34216

59.00203

9.51256

7.85420

149.07804

24.71554

182.11074

47.58435

362.87147

105318.79196

12.46498

16.58790

4624.21727

12018.16066

119.58248

2698.85043

15183.41003

510.62902

Meas Value

12.70893

5.95874

11.84752

116.67022

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T04:17:32-05:00

Type Sample

VialNumber 3301

Sample Name 160-34280-B-17-A

Data File Name 119SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:22 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.2

96.6

94.2

93.4

90.8

Lower Limit

80

80

80

80

%Recovery

88.7

106.9

112.5

87.5

93.41975268

10261934

5601364

12058374

4043351

5176126

0.44

0.67

1.11

1.39

1.74

Reference CPS

8063485

367725

10073032

245998

%RSD

1.04

0.93

1.69

1.54

0.721844250

9360951

5409579

11362553

3776615

4701457

3

2

3

2

3

CPS

7152468

392925

11333346

215233

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.21094

46.66353

1.63092

55.80061

44.81475

2.71194

0.04588

-0.98550

0.00180

0.00929

-0.15649

811.67530

47.54065

117.51307

15.13465

65.74481

18.72726

0.44639

0.38370

23.55471

1.76836

0.03304

29.94297

1.55041

2.50833

-0.00345

-0.00018

0.03333

0.10547

23.33176

0.81546

27.90031

22.40737

1.35597

0.02294

-0.49275

0.00090

0.00464

-0.07824

405.83765

23.77033

58.75653

7.56732

32.87241

9.36363

0.22319

0.19185

11.77736

0.88418

0.01652

14.97149

0.77521

1.25417

-0.00173

-0.00009

0.01666

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

85.31425

2.29892

214.73758

226.94376

45.97449

28.83435

521.89201

84.63836

542.76817

105.85456

1253.68698

304437.83954

80.28194

55.35137

18041.28103

35496.07034

521.88184

9315.28008

70736.77199

2052.46489

FinalConcentration

38.34142

15.03372

62.81036

1129.86192

42.65712

1.14946

107.36879

113.47188

22.98724

14.41718

260.94601

42.31918

271.38409

52.92728

626.84349

152218.91977

40.14097

27.67569

9020.64052

17748.03517

260.94092

4657.64004

35368.38600

1026.23244

Meas Value

19.17071

7.51686

31.40518

564.93096

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T04:24:11-05:00

Type Sample

VialNumber 3302

Sample Name 160-34280-B-18-A

Data File Name 120SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:29 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.5

96.0

94.2

90.7

90.2

Lower Limit

80

80

80

80

%Recovery

89.5

105.4

108.9

90.3

93.11975268

10261934

5601364

12058374

4043351

5176126

1.13

1.36

1.27

1.11

1.58

Reference CPS

8063485

367725

10073032

245998

%RSD

1.20

0.85

1.47

0.91

1.691839198

9391791

5379244

11364244

3666293

4669387

3

2

3

2

3

CPS

7218283

387616

10966253

222200

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.34106

89.01578

2.46425

92.36852

76.23083

3.74778

0.03436

-1.06218

0.00211

0.02481

-0.17331

1217.97910

76.62255

207.39860

35.89287

168.12748

46.21163

0.45603

1.07436

21.66337

2.90418

0.17325

70.31503

2.29892

3.63698

-0.00332

0.00683

0.06461

0.67053

44.50789

1.23212

46.18426

38.11542

1.87389

0.01718

-0.53109

0.00106

0.01240

-0.08665

608.98955

38.31128

103.69930

17.94644

84.06374

23.10581

0.22802

0.53718

10.83168

1.45209

0.08663

35.15751

1.14946

1.81849

-0.00166

0.00342

0.03231

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.07751

0.00356

0.18094

-0.01313

0.01841

0.19623

-0.60770

1.76644

0.04571

0.87844

17.20485

0.32034

0.15697

0.47497

0.51923

19.63798

FinalConcentration

0.04987

0.00081

-3.60437

5.72719

4.59686

7.63806

9.28365

9.09798

0.03875

0.00178

0.09047

-0.00657

0.00920

0.09811

-0.30385

0.88322

0.02285

0.43922

8.60242

0.16017

0.07849

0.23749

0.25962

9.81899

Meas Value

0.02493

0.00040

-1.80219

2.86360

2.29843

3.81903

4.64183

4.54899

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 078CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431089

Operator CB 7700

Acq Date Time 2019-06-18T04:30:49-05:00

Type Sample

VialNumber 3303

Sample Name MB 160-431089/1-A

Data File Name 121SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:35 AM on:6/18/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

92.3

Lower Limit

80

80

80

80

80

80

80

80

96.4

97.1

94.3

94.6

93.0

93.2

1975268

10261934

5601364

12058374

4043351

5176126

4.76

4.74

4.17

3.84

4.86

Reference CPS

8063485

367725

10073032

245998

5298368

11220195

3767525

4777763

%RSD

2.74

5.48

4.18

6.46

2.72

3

2

3

CPS

7510707

344031

9433938

237202

1918617

9681922

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

93.1

93.6

93.7

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00478

0.01779

-0.21259

-0.12442

0.10186

-0.12368

0.03370

0.00450

0.00840

0.01140

0.04467

-1.30785

0.00013

-0.13345

0.00819

0.11863

0.00116

0.00454

0.00020

-0.00484

0.00506

-0.00422

0.00365

12.71354

-0.05497

-0.01313

-0.47335

0.00238

0.00239

0.00890

-0.10629

-0.06221

0.05093

-0.06184

0.01685

0.00225

0.00420

0.00570

0.02234

-0.65392

0.00007

-0.06672

0.00409

0.05932

0.00058

0.00227

0.00010

-0.00242

0.00253

-0.00211

0.00183

6.35677

-0.02748

-0.00657

-0.23667

0.00119

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1013.28591

0.29649

1024.70137

1031.96625

1045.29993

514.16460

999.85057

0.00818

967.25007

986.38292

1008.82967

10502.12050

1024.52290

1009.59881

10057.12693

10292.78804

1033.66951

9982.73501

9968.73049

956.98944

FinalConcentration

98.08278

99.42887

174.01607

10002.38163

506.64295

0.14824

512.35068

515.98313

522.64997

257.08230

499.92528

0.00409

483.62503

493.19146

504.41483

5251.06025

512.26145

504.79940

5028.56347

5146.39402

516.83476

4991.36751

4984.36524

478.49472

Meas Value

49.04139

49.71443

87.00803

5001.19081

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T04:37:33-05:00

Type Sample

VialNumber 3304

Sample Name LCS 160-431089/2-A

Data File Name 122SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:42 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.7

97.2

95.9

92.2

91.4

Lower Limit

80

80

80

80

%Recovery

89.4

91.7

92.4

93.0

94.71975268

10261934

5601364

12058374

4043351

5176126

11.62

2.97

11.33

3.86

9.40

Reference CPS

8063485

367725

10073032

245998

%RSD

6.31

3.17

10.18

1.45

8.281871422

9714463

5444600

11559086

3729221

4732673

3

2

3

2

3

CPS

7205378

337152

9307156

228789

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

188.95328

983.50522

1056.08685

1000.17334

997.04966

0.45686

0.25998

969.44399

0.02415

0.01375

-0.20260

953.39930

0.02217

0.02564

0.00890

0.02546

957.23938

188.53250

938.07670

956.90100

449.77074

-0.07755

0.00569

0.29649

485.67061

0.00291

0.06524

0.01915

94.47664

491.75261

528.04343

500.08667

498.52483

0.22843

0.12999

484.72200

0.01207

0.00687

-0.10130

476.69965

0.01109

0.01282

0.00445

0.01273

478.61969

94.26625

469.03835

478.45050

224.88537

-0.03877

0.00284

0.14824

242.83530

0.00145

0.03262

0.00957

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

66.89423

7.45283

1980.14756

2350.17232

1829.38509

2293.51029

1208.71145

90.59393

583.20643

1498.98928

2779.96960

138844.43817

596.95961

1104.68806

26590.42404

75110.69465

5458.58451

21619.32041

48906.16361

3637.31179

FinalConcentration

67.18293

1077.34676

772.51344

2377.50198

6.68942

0.74528

198.01476

235.01723

182.93851

229.35103

120.87115

9.05939

58.32064

149.89893

277.99696

13884.44382

59.69596

110.46881

2659.04240

7511.06947

545.85845

2161.93204

4890.61636

363.73118

Meas Value

6.71829

107.73468

77.25134

237.75020

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T04:44:08-05:00

Type Sample

VialNumber 3305

Sample Name LCSSRM 160-431089/3-A

Data File Name 123SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:49 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.5

98.7

93.0

96.1

92.3

Lower Limit

80

80

80

80

%Recovery

89.6

90.1

91.4

88.9

92.81975268

10261934

5601364

12058374

4043351

5176126

1.95

0.76

1.54

0.28

1.66

Reference CPS

8063485

367725

10073032

245998

%RSD

2.42

0.97

2.72

0.41

1.811833841

9488675

5530302

11215403

3884307

4779391

3

2

3

2

3

CPS

7227161

331408

9206915

218631

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1590.23118

1182.98745

4.15000

123.75739

1005.32421

1.54230

-0.13533

30.54795

0.00358

0.01313

-1.00393

2729.04772

251.54038

552.69633

67.52482

241.23413

39.99017

453.32451

2313.54713

1073.09850

480.58884

0.00656

12.55553

7.45283

1198.22720

-0.00209

0.08387

0.03157

159.02312

118.29874

0.41500

12.37574

100.53242

0.15423

-0.01353

3.05479

0.00036

0.00131

-0.10039

272.90477

25.15404

55.26963

6.75248

24.12341

3.99902

45.33245

231.35471

107.30985

48.05888

0.00066

1.25555

0.74528

119.82272

-0.00021

0.00839

0.00316

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

85.53119

2.52683

748.02600

643.26565

152.13172

37.94332

1092.79110

170.96646

1211.68969

69.86225

6658.25461

202275.52715

311.94292

112.60912

58645.25620

38283.21455

909.91137

10158.22587

172316.31303

1358.92650

FinalConcentration

42.63660

9.94515

40.21490

1869.91860

42.76559

1.26342

374.01300

321.63282

76.06586

18.97166

546.39555

85.48323

605.84484

34.93112

3329.12730

101137.76357

155.97146

56.30456

29322.62810

19141.60727

454.95569

5079.11293

86158.15652

679.46325

Meas Value

21.31830

4.97258

20.10745

934.95930

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T04:50:48-05:00

Type Sample

VialNumber 3306

Sample Name 160-34280-B-19-A

Data File Name 124SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:55 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.1

96.2

95.5

90.4

89.4

Lower Limit

80

80

80

80

%Recovery

91.5

102.6

105.3

88.1

92.21975268

10261934

5601364

12058374

4043351

5176126

0.40

0.17

2.11

1.39

1.01

Reference CPS

8063485

367725

10073032

245998

%RSD

1.13

1.52

0.37

1.50

1.071821505

9352829

5388057

11519248

3655059

4625292

3

2

3

2

3

CPS

7376435

377189

10608630

216738

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.62074

270.28603

2.05922

73.18497

691.48226

2.43219

0.00913

2.25223

0.00463

0.01566

-0.16266

2695.87153

52.04150

138.15789

23.03067

114.43896

41.99940

4.00043

19.69740

21.15744

2.62802

0.17198

42.81622

2.52683

15.78155

0.00249

0.02735

0.10850

1.81037

135.14302

1.02961

36.59249

345.74113

1.21609

0.00456

1.12612

0.00232

0.00783

-0.08133

1347.93576

26.02075

69.07894

11.51534

57.21948

20.99970

2.00021

9.84870

10.57872

1.31401

0.08599

21.40811

1.26342

7.89078

0.00124

0.01367

0.05425

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

114.7

94.2

106.0

95.5

114.7

111.4

114.7

111.0

113.3

101.4

106.9

109.3

109.5

115.9

114.7

109.0

104.0

94.6

104.8

104.2

99.5

%Recovery

94.4

96.8

82.8

105.7

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.73720

23.55091

5.29858

0.95516

22.93407

11.13676

5.73673

5.55103

5.66637

10.14095

10.69039

2.18657

54.74483

2.31801

5.73638

54.49923

52.00380

94.57191

104.80469

104.15571

4.97346

Meas Value

4.71811

0.48381

82.76306

52.82904

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T04:57:28-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 125LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.7

97.5

95.6

96.3

95.2

Lower Limit

80

80

80

80

%Recovery

95.2

92.9

94.7

91.9

94.71975268

10261934

5601364

12058374

4043351

5176126

1.50

0.49

1.55

0.47

0.89

Reference CPS

8063485

367725

10073032

245998

%RSD

0.99

0.63

0.80

1.79

0.181869975

9920952

5459990

11522553

3894953

4929610

3

2

3

2

3

CPS

7674857

341442

9535209

225987

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

108.0

102.5

118.7

107.4

109.0

107.6

87.0

105.6

101.7

107.0

100.5

103.9

112.4

112.9

114.7

108.8

103.9

102.1

101.9

101.5

101.4

98.9

106.8

106.0

111.4

116.4

115.9

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.15903

3.07451

23.74179

2.14853

1.08961

10.76299

8.70449

5.28212

10.16707

1.07025

5.02604

2.07760

2.24834

11.28734

2.29395

2.17662

10.38583

2.04282

0.50970

2.03027

5.06943

9.88948

1.06772

5.29858

11.13767

11.64293

0.57934

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

108.1

106.5

97.2

107.4

105.0

105.3

110.6

97.5

109.3

99.9

102.6

104.0

103.7

109.6

105.4

105.3

101.0

102.5

103.9

95.5

96.1

%Recovery

95.2

96.6

93.2

102.6

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

108.09234

53.26468

48.61387

107.39298

104.96299

105.29780

55.31522

97.53989

109.29640

99.90633

102.57946

104.01519

2593.00426

109.64979

105.40888

2633.24520

2524.63926

2563.06117

2596.85891

2388.58652

96.05227

Meas Value

95.16177

96.63899

186.30782

2564.06434

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:04:10-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 126_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:09 AM on:6/18/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.2

98.4

98.1

95.4

95.9

Lower Limit

80

80

80

80

%Recovery

94.7

93.4

97.6

93.5

98.91975268

10261934

5601364

12058374

4043351

5176126

0.25

0.69

0.19

0.41

0.88

Reference CPS

8063485

367725

10073032

245998

%RSD

0.35

0.58

0.42

0.72

0.151954212

10184372

5511392

11830975

3855979

4962669

3

2

3

2

3

CPS

7636919

343619

9828243

230060

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

93.2

96.9

102.3

94.2

93.2

102.2

97.8

100.8

96.1

100.3

95.2

96.7

102.7

103.2

103.7

101.1

98.2

96.1

95.2

97.9

98.2

102.4

102.1

97.2

104.2

106.9

104.6

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

18.63441

96.93694

102.27275

94.20758

93.15808

102.21650

97.82935

100.79516

96.12754

10.02520

95.22537

96.74174

102.73182

103.17434

103.65322

101.13886

98.21440

19.21374

95.20092

97.88421

49.10039

102.43469

102.07329

48.61387

104.20726

106.89830

10.45928

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00381

0.17904

-0.38574

-0.01538

0.02131

0.50435

0.00017

-0.00014

0.01990

0.00119

0.00456

0.19712

-0.00013

0.00193

0.25645

0.06009

-0.91006

-1.52387

-4.76667

0.01394

Meas Value

-0.04262

0.00572

1.82080

-0.56011

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:10:49-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 127_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:15 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.0

100.7

98.9

98.0

98.1

Lower Limit

80

80

80

80

%Recovery

97.4

99.4

97.9

100.0

98.41975268

10261934

5601364

12058374

4043351

5176126

0.64

1.38

0.58

1.33

1.13

Reference CPS

8063485

367725

10073032

245998

%RSD

0.07

1.95

0.24

4.00

0.581944349

10258035

5640874

11920200

3960891

5078812

3

2

3

2

3

CPS

7856769

365523

9866295

246009

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.12227

-0.01556

-0.02841

0.02203

0.00184

0.00603

0.01763

0.48267

0.00217

-0.00458

0.43709

0.00027

0.00090

0.00075

0.00022

0.00145

0.00002

-0.00189

0.00259

0.00106

-0.01883

0.01285

0.00508

0.17904

0.18283

-0.00214

0.00028

0.00135

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

83.10267

3.26220

825.28976

677.84288

155.48015

39.16745

1088.30906

168.36426

1463.54508

78.34000

6793.81855

206206.91337

335.30702

115.95433

66441.00453

46374.47227

974.69678

11909.99573

193196.39763

1563.62757

FinalConcentration

40.74593

9.86398

30.77130

2104.82934

8.31027

0.32622

82.52898

67.78429

15.54801

3.91675

108.83091

16.83643

146.35451

7.83400

679.38186

20620.69134

33.53070

11.59543

6644.10045

4637.44723

97.46968

1190.99957

19319.63976

156.36276

Meas Value

4.07459

0.98640

3.07713

210.48293

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:17:32-05:00

Type Sample

VialNumber 3307

Sample Name 160-34280-B-19-A SD

Data File Name 128SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:22 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.1

99.4

98.1

95.8

94.5

Lower Limit

80

80

80

80

%Recovery

95.8

95.6

98.8

92.6

96.51975268

10261934

5601364

12058374

4043351

5176126

0.27

3.98

0.71

3.83

1.25

Reference CPS

8063485

367725

10073032

245998

%RSD

0.70

5.50

0.31

5.82

0.521906137

9865757

5570451

11826749

3873258

4892247

3

2

3

2

3

CPS

7725063

351711

9955588

227852

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.21032

280.92013

1.72853

68.39594

660.87928

2.85446

0.11462

-1.79557

0.00570

0.04145

0.00463

2756.07533

52.40475

144.95287

23.04073

114.81783

40.48185

3.90210

19.78607

21.27547

2.21815

0.26225

43.57410

3.26220

13.08759

0.00829

0.01163

0.10443

0.22103

28.09201

0.17285

6.83959

66.08793

0.28545

0.01146

-0.17956

0.00057

0.00414

0.00046

275.60753

5.24048

14.49529

2.30407

11.48178

4.04819

0.39021

1.97861

2.12755

0.22182

0.02622

4.35741

0.32622

1.30876

0.00083

0.00116

0.01044

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 5:22 AM on:6/18/2019Page 628 of 1765



Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1069.39019

3.69418

1307.55192

1385.22921

1089.38327

471.58299

2113.14891

140.31377

1668.64414

911.08515

3537.48175

234626.57902

1196.28763

1049.59734

52242.43036

140427.13607

1835.79380

28028.94019

132387.83327

3099.42652

FinalConcentration

205.53894

113.09327

235.05906

10502.93786

534.69510

1.84709

653.77596

692.61461

544.69163

235.79150

1056.57446

70.15689

834.32207

455.54258

1768.74087

117313.28951

598.14381

524.79867

26121.21518

70213.56804

917.89690

14014.47009

66193.91664

1549.71326

Meas Value

102.76947

56.54664

117.52953

5251.46893

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:24:14-05:00

Type Sample

VialNumber 3308

Sample Name 160-34280-A-19-C MS

Data File Name 129SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:28 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

86.6

94.4

91.2

87.6

86.5

Lower Limit

80

80

80

80

%Recovery

84.8

103.3

103.2

90.9

90.51975268

10261934

5601364

12058374

4043351

5176126

4.59

2.79

4.51

2.60

3.51

Reference CPS

8063485

367725

10073032

245998

%RSD

1.71

1.97

2.49

2.79

3.321786700

8888375

5289170

11002956

3543620

4475428

3

2

3

2

3

CPS

6836796

379847

10391347

223622

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

188.09951

1195.38409

1018.27916

1068.63323

1659.25853

5.85404

0.25895

609.63505

0.02147

0.02914

-0.07382

4344.14512

74.72127

174.82460

27.60988

124.22336

991.46551

192.18652

959.88010

937.22612

211.32170

0.45354

52.83854

3.69418

464.50260

-0.00029

0.08033

0.12195

94.04975

597.69205

509.13958

534.31661

829.62926

2.92702

0.12947

304.81753

0.01074

0.01457

-0.03691

2172.07256

37.36064

87.41230

13.80494

62.11168

495.73275

96.09326

479.94005

468.61306

105.66085

0.22677

26.41927

1.84709

232.25130

-0.00014

0.04016

0.06097

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1051.33597

3.68066

1260.80157

1421.03583

1161.17690

445.59535

2033.14070

170.72684

1639.91990

893.43902

3656.40177

197973.11365

1321.50297

1071.40374

52102.33079

128807.36851

1850.12689

25104.63727

125692.97232

2953.58942

FinalConcentration

193.18096

110.21162

229.21096

10231.80604

525.66798

1.84033

630.40079

710.51791

580.58845

222.79767

1016.57035

85.36342

819.95995

446.71951

1828.20089

98986.55682

660.75148

535.70187

26051.16540

64403.68426

925.06344

12552.31863

62846.48616

1476.79471

Meas Value

96.59048

55.10581

114.60548

5115.90302

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:30:45-05:00

Type Sample

VialNumber 3309

Sample Name 160-34280-A-19-D MSD

Data File Name 130SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:35 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

88.7

95.8

90.9

90.0

86.4

Lower Limit

80

80

80

80

%Recovery

84.3

102.4

103.5

91.0

91.81975268

10261934

5601364

12058374

4043351

5176126

3.20

1.69

2.92

0.54

2.28

Reference CPS

8063485

367725

10073032

245998

%RSD

2.90

0.71

2.02

2.43

2.721812453

9100654

5367456

10964079

3637112

4473899

3

2

3

2

3

CPS

6800028

376568

10428579

223957

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

183.05810

1265.13292

979.07623

1030.05097

1621.52794

5.51122

0.35227

627.58794

0.02378

0.02518

-0.09130

3012.64255

69.67136

156.97061

25.01334

111.26085

959.34132

186.01583

958.31943

882.18115

213.27213

0.31082

46.35214

3.68066

456.87222

0.00033

0.10489

0.13433

91.52905

632.56646

489.53811

515.02549

810.76397

2.75561

0.17614

313.79397

0.01189

0.01259

-0.04565

1506.32128

34.83568

78.48530

12.50667

55.63042

479.67066

93.00791

479.15971

441.09058

106.63607

0.15541

23.17607

1.84033

228.43611

0.00017

0.05245

0.06716

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

187.69664

2.63317

725.41012

987.54277

350.79305

134.57392

1152.82973

163.03286

1359.79147

246.80141

6280.40579

189265.77489

331.42639

204.62460

57561.96890

38756.16194

2554.22210

11399.92614

169532.10349

1390.93106

FinalConcentration

135.81264

19.31104

1824.10289

2581.30484

93.84832

1.31658

362.70506

493.77138

175.39653

67.28696

576.41486

81.51643

679.89573

123.40071

3140.20289

94632.88744

165.71320

102.31230

28780.98445

19378.08097

1277.11105

5699.96307

84766.05174

695.46553

Meas Value

67.90632

9.65552

912.05145

1290.65242

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:37:17-05:00

Type Sample

VialNumber 3310

Sample Name 160-34280-B-19-A PDS

Data File Name 131SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:42 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.4

95.8

95.0

90.3

88.6

Lower Limit

80

80

80

80

%Recovery

83.8

100.2

103.3

89.9

92.41975268

10261934

5601364

12058374

4043351

5176126

0.92

1.02

0.47

1.24

0.77

Reference CPS

8063485

367725

10073032

245998

%RSD

1.27

1.07

0.76

1.60

0.941824953

9376387

5368887

11452891

3652516

4585765

3

2

3

2

3

CPS

6754354

368294

10406742

221164

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

42.15659

314.71939

2.45830

100.71241

670.05727

2.49801

0.18391

114.73203

0.00824

0.01626

-0.12923

2664.98831

50.69331

140.05497

22.31049

110.82364

233.17730

41.20950

28.00161

60.01632

102.21168

0.17406

41.92083

2.63317

115.58728

0.01163

0.02849

0.11250

21.07830

157.35970

1.22915

50.35621

335.02864

1.24900

0.09195

57.36601

0.00412

0.00813

-0.06461

1332.49416

25.34665

70.02748

11.15525

55.41182

116.58865

20.60475

14.00080

30.00816

51.10584

0.08703

20.96041

1.31658

57.79364

0.00581

0.01425

0.05625

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

46.84355

1.88934

712.53439

437.84532

141.05803

22.06301

532.18031

70.98654

911.14088

72.72562

6214.04038

205501.61828

764.87236

255.88907

14202.24367

34484.85194

235.55461

12692.43215

54139.66174

914.62248

FinalConcentration

34.34768

15.10627

79.46831

620.27084

23.42177

0.94467

356.26720

218.92266

70.52901

11.03150

266.09015

35.49327

455.57044

36.36281

3107.02019

102750.80914

382.43618

127.94454

7101.12183

17242.42597

117.77730

6346.21608

27069.83087

457.31124

Meas Value

17.17384

7.55314

39.73415

310.13542

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:43:55-05:00

Type Sample

VialNumber 3311

Sample Name 160-34280-B-20-A

Data File Name 132SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:48 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.6

95.1

95.3

90.3

90.5

Lower Limit

80

80

80

80

%Recovery

88.7

98.8

105.0

90.8

94.71975268

10261934

5601364

12058374

4043351

5176126

0.58

1.88

0.95

1.88

0.76

Reference CPS

8063485

367725

10073032

245998

%RSD

0.51

1.31

1.02

1.06

0.341869743

9606171

5324249

11489396

3651894

4686681

3

2

3

2

3

CPS

7150443

363248

10577475

223314

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.67181

159.38227

3.16566

75.25523

725.77507

1.74329

0.08034

3.36628

0.00350

0.02661

-0.16101

2065.06221

46.65604

144.58953

27.35497

137.24047

38.50459

23.18172

7.50353

21.02652

3.25306

0.11770

82.27760

1.88934

9.11942

0.00132

0.00892

0.05971

1.83591

79.69114

1.58283

37.62762

362.88754

0.87165

0.04017

1.68314

0.00175

0.01331

-0.08051

1032.53110

23.32802

72.29476

13.67749

68.62024

19.25230

11.59086

3.75177

10.51326

1.62653

0.05885

41.13880

0.94467

4.55971

0.00066

0.00446

0.02985

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

981.88721

1.74821

1307.16545

1294.64309

1083.29517

418.45363

1499.10025

48.45194

1387.83140

933.83495

2990.92211

206761.98401

1131.02864

1058.22221

24394.27374

119054.23617

1058.50058

31876.66886

51950.59620

1714.66051

FinalConcentration

157.54020

118.99020

243.25089

9445.97903

490.94361

0.87411

653.58272

647.32154

541.64759

209.22681

749.55012

24.22597

693.91570

466.91748

1495.46105

103380.99200

565.51432

529.11110

12197.13687

59527.11808

529.25029

15938.33443

25975.29810

857.33025

Meas Value

78.77010

59.49510

121.62545

4722.98951

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:50:32-05:00

Type Sample

VialNumber 3312

Sample Name 160-34280-A-20-C MS

Data File Name 133SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:55 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.6

96.0

94.2

89.6

88.7

Lower Limit

80

80

80

80

%Recovery

86.2

102.0

103.1

93.4

94.51975268

10261934

5601364

12058374

4043351

5176126

1.38

0.88

1.18

1.24

1.70

Reference CPS

8063485

367725

10073032

245998

%RSD

0.48

0.82

0.31

2.28

0.571866889

9400317

5376944

11358697

3621707

4589627

3

2

3

2

3

CPS

6946701

375223

10382370

229845

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

185.86357

1054.30562

1013.58882

1052.24862

1053.24337

3.49175

0.08240

717.23470

0.02116

0.02121

-0.16458

3478.55061

46.40516

136.67262

25.28235

126.15861

968.82400

191.65184

927.81403

909.64040

229.46099

0.39439

75.28081

1.74821

444.18426

-0.00745

0.07772

0.07146

92.93179

527.15281

506.79441

526.12431

526.62169

1.74587

0.04120

358.61735

0.01058

0.01060

-0.08229

1739.27531

23.20258

68.33631

12.64117

63.07930

484.41200

95.82592

463.90702

454.82020

114.73050

0.19720

37.64040

0.87411

222.09213

-0.00372

0.03886

0.03573

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

967.41750

1.91118

1294.80169

1370.73747

1104.31543

419.49786

1564.20282

73.88652

1583.80342

905.21657

3183.86811

257269.69544

1111.75959

1045.95232

27224.22867

135788.48284

1106.20895

35110.09845

73985.33853

1993.82963

FinalConcentration

167.27857

121.22584

256.03206

9214.58679

483.70875

0.95559

647.40084

685.36873

552.15772

209.74893

782.10141

36.94326

791.90171

452.60829

1591.93405

128634.84772

555.87980

522.97616

13612.11433

67894.24142

553.10448

17555.04923

36992.66927

996.91481

Meas Value

83.63928

60.61292

128.01603

4607.29339

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:57:03-05:00

Type Sample

VialNumber 3401

Sample Name 160-34280-A-20-D MSD

Data File Name 134SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:01 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.9

94.5

93.7

88.2

88.3

Lower Limit

80

80

80

80

%Recovery

84.7

103.9

104.9

92.2

94.01975268

10261934

5601364

12058374

4043351

5176126

1.38

2.19

0.83

2.29

0.51

Reference CPS

8063485

367725

10073032

245998

%RSD

0.07

0.94

1.20

1.59

0.711856455

9435647

5292336

11297713

3566728

4572094

3

2

3

2

3

CPS

6828017

382113

10566568

226917

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

186.34718

1083.97062

1029.04135

1079.27093

1173.24441

4.11723

0.09733

639.67534

0.01793

0.02136

-0.16466

2339.82861

63.36235

200.17433

42.89418

220.52408

1003.08046

189.96761

916.40473

887.67014

200.39690

0.57742

95.75229

1.91118

426.76383

0.00469

0.07570

0.07296

93.17359

541.98531

514.52068

539.63547

586.62220

2.05862

0.04866

319.83767

0.00897

0.01068

-0.08233

1169.91430

31.68117

100.08716

21.44709

110.26204

501.54023

94.98380

458.20237

443.83507

100.19845

0.28871

47.87615

0.95559

213.38191

0.00234

0.03785

0.03648

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

60.97755

2.42015

265.93912

230.61501

43.46685

23.32823

540.01528

120.81602

446.78304

105.86210

1502.41128

233547.41448

59.90795

55.14220

14480.00805

37150.23956

326.00865

6150.21572

63858.33918

782.04268

FinalConcentration

63.91683

17.45660

56.20648

365.38237

30.48878

1.21008

132.96956

115.30751

21.73342

11.66411

270.00764

60.40801

223.39152

52.93105

751.20564

116773.70724

29.95398

27.57110

7240.00402

18575.11978

163.00433

3075.10786

31929.16959

391.02134

Meas Value

31.95842

8.72830

28.10324

182.69119

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:03:35-05:00

Type Sample

VialNumber 3402

Sample Name 160-34280-B-21-A

Data File Name 135SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:08 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.3

96.3

95.7

91.8

90.2

Lower Limit

80

80

80

80

%Recovery

87.9

109.3

112.0

90.1

95.41975268

10261934

5601364

12058374

4043351

5176126

0.46

1.04

0.80

1.18

1.82

Reference CPS

8063485

367725

10073032

245998

%RSD

0.16

0.98

0.47

0.62

0.281884949

9578046

5394334

11535085

3713014

4668896

3

2

3

2

3

CPS

7088995

401853

11286379

221644

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.70920

109.19392

3.65881

88.30734

66.44412

2.52714

0.03132

9.83794

0.00277

0.02259

-0.10308

3039.32654

30.37145

88.10722

16.26384

83.02194

28.63536

0.61183

0.82309

24.92200

3.25644

0.22631

34.02588

2.42015

6.83506

-0.00116

0.00424

0.07037

0.85460

54.59696

1.82940

44.15367

33.22206

1.26357

0.01566

4.91897

0.00138

0.01129

-0.05154

1519.66327

15.18572

44.05361

8.13192

41.51097

14.31768

0.30592

0.41154

12.46100

1.62822

0.11316

17.01294

1.21008

3.41753

-0.00058

0.00212

0.03518

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

983.64186

1.95102

1212.87930

1253.22948

1031.39386

467.59252

1577.57970

70.59281

1245.95978

926.38482

2267.25737

248259.90260

1041.74585

1012.96141

23530.69507

159156.00924

1207.78110

18754.58677

62934.24222

1547.54675

FinalConcentration

273.75259

121.13848

217.81700

8539.50542

491.82093

0.97551

606.43965

626.61474

515.69693

233.79626

788.78985

35.29640

622.97989

463.19241

1133.62868

124129.95130

520.87293

506.48070

11765.34754

79578.00462

603.89055

9377.29339

31467.12111

773.77337

Meas Value

136.87629

60.56924

108.90850

4269.75271

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:10:11-05:00

Type Sample

VialNumber 3403

Sample Name 160-34280-A-21-C MS

Data File Name 136SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:14 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.3

94.2

91.5

89.2

87.8

Lower Limit

80

80

80

80

%Recovery

82.0

106.7

109.5

90.4

92.81975268

10261934

5601364

12058374

4043351

5176126

1.21

1.47

1.45

0.46

1.31

Reference CPS

8063485

367725

10073032

245998

%RSD

0.83

0.80

0.67

1.21

0.561832839

9270459

5277344

11038990

3605676

4542387

3

2

3

2

3

CPS

6610203

392214

11030404

222353

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

183.98826

1061.43673

1032.49957

1062.23634

1027.52401

5.50800

0.09589

544.26827

0.02095

0.02219

-0.12103

3851.48546

47.15703

109.67232

17.94576

84.35167

968.50003

185.00056

908.53023

893.36500

179.19497

0.28822

34.64696

1.95102

425.12840

-0.00445

0.07396

0.08321

91.99413

530.71836

516.24978

531.11817

513.76201

2.75400

0.04794

272.13414

0.01048

0.01109

-0.06052

1925.74273

23.57852

54.83616

8.97288

42.17584

484.25002

92.50028

454.26511

446.68250

89.59748

0.14411

17.32348

0.97551

212.56420

-0.00223

0.03698

0.04160

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 6:14 AM on:6/18/2019Page 636 of 1765



Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

985.30160

2.05366

1178.23228

1230.84800

1012.02514

471.13968

1598.51053

68.78697

1149.84488

891.08359

2174.22889

215695.89574

1047.66439

1009.34871

22563.37781

151086.81196

1160.88005

17937.96654

57895.83615

1392.33667

FinalConcentration

267.73932

121.49413

218.65135

8342.12160

492.65080

1.02683

589.11614

615.42400

506.01257

235.56984

799.25526

34.39348

574.92244

445.54180

1087.11444

107847.94787

523.83219

504.67435

11281.68890

75543.40598

580.44002

8968.98327

28947.91808

696.16833

Meas Value

133.86966

60.74706

109.32567

4171.06080

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:16:42-05:00

Type Sample

VialNumber 3404

Sample Name 160-34280-A-21-D MSD

Data File Name 137SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:21 AM on:6/18/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.1

95.2

92.6

90.2

87.5

Lower Limit

80

80

80

80

%Recovery

79.5

107.8

110.4

90.4

92.31975268

10261934

5601364

12058374

4043351

5176126

2.02

0.59

1.01

0.25

1.19

Reference CPS

8063485

367725

10073032

245998

%RSD

0.82

0.92

0.61

1.46

0.441823406

9245415

5329754

11165273

3647134

4526635

3

2

3

2

3

CPS

6412363

396294

11117160

222355

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

183.19441

1063.04669

1015.60006

1053.30501

1040.58645

5.10270

0.05334

600.04229

0.01907

0.02188

-0.09115

3800.90200

51.40936

122.30750

20.03984

95.13466

959.60509

183.58795

900.12483

892.60551

193.08901

0.48398

31.41311

2.05366

425.12883

-0.00282

0.07026

0.06492

91.59720

531.52334

507.80003

526.65251

520.29322

2.55135

0.02667

300.02115

0.00954

0.01094

-0.04558

1900.45100

25.70468

61.15375

10.01992

47.56733

479.80255

91.79397

450.06242

446.30276

96.54450

0.24199

15.70656

1.02683

212.56442

-0.00141

0.03513

0.03246

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

119.0

95.2

125.1

80.6

114.3

115.7

109.6

109.9

116.6

103.5

107.9

115.0

114.7

117.0

112.9

109.4

109.1

104.4

105.1

100.9

97.5

%Recovery

94.6

99.0

90.4

103.0

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.95216

23.80741

6.25370

0.80583

22.86551

11.56679

5.47981

5.49720

5.83237

10.34594

10.79242

2.29941

57.34072

2.34044

5.64537

54.69253

54.54320

104.36965

105.06393

100.94011

4.87578

Meas Value

4.72999

0.49514

90.38006

51.48844

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:23:15-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 138LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:28 AM on:6/18/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.8

96.1

94.6

94.6

93.9

Lower Limit

80

80

80

80

%Recovery

84.4

89.5

93.1

89.7

93.11975268

10261934

5601364

12058374

4043351

5176126

0.49

6.89

1.77

6.79

1.48

Reference CPS

8063485

367725

10073032

245998

%RSD

0.67

6.25

0.79

4.98

1.161839714

9934565

5382698

11411132

3825355

4859962

3

2

3

2

3

CPS

6803440

328942

9377568

220682

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

FAILED

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

127.2

103.6

121.7

108.0

106.3

108.1

84.2

175.3

99.8

107.4

98.0

101.6

115.4

114.8

116.0

108.7

101.5

100.1

104.0

104.8

100.2

110.1

108.4

125.1

113.4

119.2

115.4

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.54365

3.10713

24.34211

2.16012

1.06343

10.81080

8.42413

8.76743

9.97580

1.07432

4.90189

2.03168

2.30772

11.48381

2.31960

2.17334

10.15179

2.00282

0.52010

2.09541

5.01031

11.01493

1.08358

6.25370

11.34205

11.91540

0.57695

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

107.4

105.8

95.9

104.9

103.8

105.0

107.1

96.3

109.8

100.1

102.1

103.4

102.3

107.0

103.2

102.2

99.9

100.3

102.2

94.7

95.2

%Recovery

95.2

98.8

97.3

98.1

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

107.40828

52.87518

47.95273

104.92010

103.79189

105.00638

53.57477

96.28453

109.79055

100.11185

102.09868

103.44429

2557.78893

106.97670

103.18537

2555.23282

2498.61788

2506.56941

2554.54301

2366.33076

95.21385

Meas Value

95.24403

98.75502

194.54491

2453.44879

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:29:59-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 139_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.6

98.2

93.5

94.1

91.7

Lower Limit

80

80

80

80

%Recovery

82.9

89.3

92.2

91.4

95.41975268

10261934

5601364

12058374

4043351

5176126

1.08

0.20

0.75

0.65

0.52

Reference CPS

8063485

367725

10073032

245998

%RSD

0.61

1.66

0.58

0.61

0.281884416

9707902

5499598

11273071

3805839

4748675

3

2

3

2

3

CPS

6684323

328390

9289070

224816

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

91.5

95.2

103.7

93.7

94.5

102.0

97.4

101.0

95.3

99.7

93.8

97.1

102.6

102.2

101.4

100.1

97.2

95.0

94.5

97.2

97.9

102.2

101.4

95.9

104.0

105.6

104.9

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

18.29198

95.17755

103.74898

93.69660

94.47733

101.97740

97.35804

100.95488

95.31099

9.97282

93.76743

97.06986

102.61706

102.21037

101.42654

100.09491

97.21832

18.99856

94.47376

97.16488

48.93145

102.23623

101.44598

47.95273

104.00693

105.59473

10.48714

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00740

0.21951

-0.40895

0.00183

0.03730

0.60092

0.00016

0.00067

0.03145

-0.00116

0.00534

0.46390

0.00071

0.00210

0.27385

0.45554

-3.52979

-4.29385

-6.29428

0.01545

Meas Value

-0.05981

0.00716

2.79034

-1.59613

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:36:36-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 140_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:41 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.1

95.6

91.5

91.9

91.3

Lower Limit

80

80

80

80

%Recovery

84.8

92.8

91.5

95.8

93.61975268

10261934

5601364

12058374

4043351

5176126

1.08

0.90

0.97

0.37

0.57

Reference CPS

8063485

367725

10073032

245998

%RSD

0.52

1.28

0.85

3.56

0.931848442

9659987

5356907

11039206

3717003

4725354

3

2

3

2

3

CPS

6840978

341239

9218328

235752

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.11410

0.04134

0.11715

0.02164

0.00085

0.00586

0.04228

1.32124

0.00063

0.00516

0.30975

-0.00014

0.00049

0.00092

0.00044

0.00032

0.00050

0.00423

0.01180

0.03356

-0.02188

-0.03867

0.00345

0.21951

0.30850

0.00235

0.00018

0.00346

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

70.26702

2.87157

201.21465

203.17790

152.18592

44.80009

403.76110

84.85709

496.08943

107.50146

940.78540

322166.28941

92.95491

71.37730

17198.79635

41577.33811

504.90285

13729.37157

32603.96355

1807.14671

FinalConcentration

35.60261

19.72295

89.42012

536.75773

35.13351

1.43579

100.60732

101.58895

76.09296

22.40005

201.88055

42.42855

248.04471

53.75073

470.39270

161083.14470

46.47746

35.68865

8599.39818

20788.66905

252.45143

6864.68578

16301.98178

903.57336

Meas Value

17.80130

9.86147

44.71006

268.37887

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:43:19-05:00

Type Sample

VialNumber 3405

Sample Name 160-34280-B-22-A

Data File Name 141SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:48 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.6

97.7

95.3

92.6

89.8

Lower Limit

80

80

80

80

%Recovery

84.7

103.0

107.3

93.8

96.61975268

10261934

5601364

12058374

4043351

5176126

2.33

3.71

2.10

2.33

1.55

Reference CPS

8063485

367725

10073032

245998

%RSD

0.64

2.61

0.58

1.70

1.021907448

9505279

5475159

11486376

3744511

4646160

3

2

3

2

3

CPS

6831561

378709

10810794

230818

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.30246

123.21493

3.81721

150.57878

27.98317

3.09935

0.10275

2.85928

0.00809

0.01740

0.10698

3044.03072

92.19282

306.73290

63.69346

325.30438

85.86526

0.29787

0.69616

24.49229

4.77147

0.33299

90.36129

2.87157

4.21958

-0.00445

0.00636

0.05030

1.15123

61.60746

1.90860

75.28939

13.99159

1.54968

0.05138

1.42964

0.00405

0.00870

0.05349

1522.01536

46.09641

153.36645

31.84673

162.65219

42.93263

0.14893

0.34808

12.24615

2.38574

0.16649

45.18064

1.43579

2.10979

-0.00222

0.00318

0.02515

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

56.88269

2.58146

145.45994

302.34840

20.86364

27.23753

1177.35986

99.22380

357.28145

71.27200

2590.04368

220524.13922

82.84879

57.56669

38124.83579

46751.84970

752.87866

13744.51227

127301.43075

1583.75817

FinalConcentration

50.66240

12.43797

65.43409

839.99423

28.44135

1.29073

72.72997

151.17420

10.43182

13.61876

588.67993

49.61190

178.64073

35.63600

1295.02184

110262.06961

41.42439

28.78335

19062.41790

23375.92485

376.43933

6872.25613

63650.71537

791.87909

Meas Value

25.33120

6.21898

32.71705

419.99712

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:49:58-05:00

Type Sample

VialNumber 3406

Sample Name 160-34284-B-1-A

Data File Name 142SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:54 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.1

100.3

91.5

93.4

85.8

Lower Limit

80

80

80

80

%Recovery

83.7

107.9

104.6

93.7

92.51975268

10261934

5601364

12058374

4043351

5176126

11.21

0.47

10.98

1.10

10.54

Reference CPS

8063485

367725

10073032

245998

%RSD

10.70

0.20

9.85

0.73

10.381826660

9139941

5617198

11029444

3774481

4440972

3

2

3

2

3

CPS

6747049

396697

10535079

230518

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.77637

137.96008

2.47159

70.89622

42.18299

2.23106

0.08421

2.28528

0.00541

0.01331

-0.09166

3364.73511

38.03215

93.71963

13.99930

66.42307

27.26750

0.36071

0.72711

22.51485

2.59508

0.13267

44.17107

2.58146

3.70460

-0.00081

0.00780

0.07604

0.88819

68.98004

1.23580

35.44811

21.09149

1.11553

0.04211

1.14264

0.00271

0.00665

-0.04583

1682.36755

19.01608

46.85981

6.99965

33.21154

13.63375

0.18035

0.36356

11.25742

1.29754

0.06633

22.08554

1.29073

1.85230

-0.00041

0.00390

0.03802

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

65.57422

2.63382

124.58775

279.51738

25.15756

23.26075

759.91564

99.16823

399.65757

81.12257

2590.71757

239921.66243

81.84993

58.30075

37253.85262

45605.55291

714.93052

13028.21003

90028.91083

1722.39629

FinalConcentration

47.19055

11.44298

56.27408

1085.46498

32.78711

1.31691

62.29388

139.75869

12.57878

11.63038

379.95782

49.58411

199.82879

40.56129

1295.35879

119960.83122

40.92496

29.15037

18626.92631

22802.77645

357.46526

6514.10501

45014.45542

861.19814

Meas Value

23.59527

5.72149

28.13704

542.73249

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:56:37-05:00

Type Sample

VialNumber 3407

Sample Name 160-34284-B-2-A

Data File Name 143SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:01 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.6

98.8

96.8

91.5

91.0

Lower Limit

80

80

80

80

%Recovery

90.1

105.6

109.5

92.4

96.71975268

10261934

5601364

12058374

4043351

5176126

0.40

0.23

1.25

0.87

0.40

Reference CPS

8063485

367725

10073032

245998

%RSD

1.65

0.95

0.38

2.17

1.021910603

9813570

5536443

11676344

3697733

4710907

3

2

3

2

3

CPS

7267152

388238

11034152

227384

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.42515

130.05827

2.53021

66.34567

44.88415

2.41477

0.05696

1.20470

0.00269

0.01500

-0.16659

2898.12331

42.40710

107.13893

16.32299

78.29739

26.34946

0.26932

0.67183

21.17274

2.52691

0.05558

41.04098

2.63382

2.64696

-0.00056

0.00706

0.06798

0.71258

65.02914

1.26511

33.17283

22.44208

1.20739

0.02848

0.60235

0.00135

0.00750

-0.08329

1449.06166

21.20355

53.56947

8.16149

39.14870

13.17473

0.13466

0.33592

10.58637

1.26345

0.02779

20.52049

1.31691

1.32348

-0.00028

0.00353

0.03399

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

57.28458

2.61452

125.89011

291.40351

19.44660

21.48221

875.48388

89.69531

382.27444

73.29008

2939.60465

220067.54556

62.06970

50.31527

37952.58069

37158.08289

722.88625

11096.71447

98582.12269

1648.37407

FinalConcentration

36.91237

10.57427

49.55962

975.88064

28.64229

1.30726

62.94506

145.70175

9.72330

10.74110

437.74194

44.84766

191.13722

36.64504

1469.80233

110033.77278

31.03485

25.15764

18976.29034

18579.04144

361.44313

5548.35724

49291.06135

824.18703

Meas Value

18.45619

5.28714

24.77981

487.94032

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:03:18-05:00

Type Sample

VialNumber 3408

Sample Name 160-34284-B-3-A

Data File Name 144SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:08 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.6

95.3

96.1

89.4

90.5

Lower Limit

80

80

80

80

%Recovery

89.5

101.7

106.8

91.1

96.81975268

10261934

5601364

12058374

4043351

5176126

0.82

2.61

0.81

4.42

1.06

Reference CPS

8063485

367725

10073032

245998

%RSD

1.21

2.97

0.53

1.95

0.721911241

9706019

5338455

11587591

3613466

4685631

3

2

3

2

3

CPS

7217189

373803

10761305

224100

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.23176

131.99222

2.60101

62.30749

62.82516

2.24770

0.05908

0.61822

0.00350

0.01869

-0.18115

6275.75841

33.68024

85.74776

13.51592

66.04243

23.03877

0.25894

0.72136

22.18865

2.47170

0.14740

39.88880

2.61452

2.84155

-0.00667

0.00673

0.07143

0.61588

65.99611

1.30051

31.15374

31.41258

1.12385

0.02954

0.30911

0.00175

0.00934

-0.09057

3137.87921

16.84012

42.87388

6.75796

33.02121

11.51938

0.12947

0.36068

11.09433

1.23585

0.07370

19.94440

1.30726

1.42078

-0.00333

0.00336

0.03571

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

64.78379

3.09058

116.36306

268.73905

21.23059

20.65736

737.35858

82.41475

376.83857

78.23352

2459.07756

231836.27922

55.21860

49.16666

32889.30853

40265.67762

746.08239

11752.24469

83739.64307

1944.34430

FinalConcentration

39.78810

10.82259

55.04216

1159.90538

32.39190

1.54529

58.18153

134.36953

10.61529

10.32868

368.67929

41.20738

188.41929

39.11676

1229.53878

115918.13961

27.60930

24.58333

16444.65427

20132.83881

373.04120

5876.12235

41869.82154

972.17215

Meas Value

19.89405

5.41130

27.52108

579.95269

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:09:57-05:00

Type Sample

VialNumber 3409

Sample Name 160-34284-B-4-A

Data File Name 145SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:14 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.9

98.3

96.2

91.2

91.9

Lower Limit

80

80

80

80

%Recovery

89.9

103.0

107.1

92.2

96.81975268

10261934

5601364

12058374

4043351

5176126

1.63

0.81

1.27

1.49

2.00

Reference CPS

8063485

367725

10073032

245998

%RSD

1.30

2.07

1.52

2.52

1.311911287

9734008

5503762

11605546

3688474

4759185

3

2

3

2

3

CPS

7249398

378810

10791610

226690

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.31170

167.05465

2.67660

62.95875

90.58631

2.46433

0.05832

0.70587

0.00340

0.01447

-0.18459

4191.41963

35.12084

87.32317

13.82995

66.53371

22.45865

0.26813

0.65125

35.47974

2.68291

0.02965

39.82849

3.09058

3.21783

-0.00252

0.00927

0.05353

0.65585

83.52732

1.33830

31.47938

45.29315

1.23216

0.02916

0.35294

0.00170

0.00724

-0.09230

2095.70981

17.56042

43.66159

6.91498

33.26686

11.22933

0.13406

0.32563

17.73987

1.34146

0.01483

19.91425

1.54529

1.60891

-0.00126

0.00464

0.02677

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

57.36235

2.76788

112.85951

280.06646

13.31838

21.25043

1138.60814

86.45339

350.73637

77.94642

3442.95376

217518.45814

59.53443

46.91776

49251.35942

37655.14020

419.49234

12480.90724

110240.73896

1795.10267

FinalConcentration

35.50493

11.92753

45.38586

1354.61236

28.68117

1.38394

56.42976

140.03323

6.65919

10.62522

569.30407

43.22670

175.36818

38.97321

1721.47688

108759.22907

29.76722

23.45888

24625.67971

18827.57010

209.74617

6240.45362

55120.36948

897.55134

Meas Value

17.75246

5.96377

22.69293

677.30618

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:16:38-05:00

Type Sample

VialNumber 3410

Sample Name 160-34284-B-5-A

Data File Name 146SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:21 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.1

98.6

96.4

92.2

91.2

Lower Limit

80

80

80

80

%Recovery

89.2

102.3

106.1

91.4

95.61975268

10261934

5601364

12058374

4043351

5176126

0.61

0.77

0.68

0.93

1.24

Reference CPS

8063485

367725

10073032

245998

%RSD

0.81

0.69

0.24

1.57

0.431889136

9659495

5523987

11618682

3729463

4718685

3

2

3

2

3

CPS

7191681

376313

10687200

224818

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.65191

121.30896

2.01283

63.02491

448.70135

2.08924

0.05989

0.58504

0.00371

0.02534

-0.11182

5867.05314

27.99138

68.48161

10.11577

49.02336

19.68183

0.31664

0.24451

20.60572

2.77264

0.05675

40.10977

2.76788

5.33657

0.00649

0.00590

0.08133

0.82595

60.65448

1.00642

31.51245

224.35067

1.04462

0.02995

0.29252

0.00185

0.01267

-0.05591

2933.52657

13.99569

34.24080

5.05789

24.51168

9.84092

0.15832

0.12225

10.30286

1.38632

0.02838

20.05489

1.38394

2.66828

0.00324

0.00295

0.04066

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

57.05637

3.14426

98.16191

237.59976

7.77636

11.17796

818.82209

51.69069

290.67344

82.25502

2454.98845

201363.30812

101.72432

42.41431

35410.24660

28533.48731

332.15488

10608.25679

75515.65352

2105.56499

FinalConcentration

27.32572

8.64723

37.08640

913.16733

28.52818

1.57213

49.08095

118.79988

3.88818

5.58898

409.41104

25.84535

145.33672

41.12751

1227.49422

100681.65406

50.86216

21.20715

17705.12330

14266.74365

166.07744

5304.12840

37757.82676

1052.78250

Meas Value

13.66286

4.32362

18.54320

456.58366

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:23:20-05:00

Type Sample

VialNumber 3411

Sample Name 160-34284-B-6-A

Data File Name 147SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:28 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.1

95.7

96.0

90.4

91.9

Lower Limit

80

80

80

80

%Recovery

89.1

100.1

103.4

91.0

95.61975268

10261934

5601364

12058374

4043351

5176126

1.01

4.94

0.64

4.00

1.00

Reference CPS

8063485

367725

10073032

245998

%RSD

0.90

3.36

0.72

2.19

0.521888787

9549868

5362097

11572360

3655905

4755996

3

2

3

2

3

CPS

7186276

368241

10419220

223786

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.63247

96.95518

1.64743

54.56910

214.31243

2.09251

0.05212

0.20594

0.00533

0.01227

-0.19756

5205.51756

18.91026

45.53332

6.83306

33.49776

13.01855

0.21605

0.59286

19.41144

2.19590

0.03218

41.21362

3.14426

4.07894

-0.00139

0.00576

0.04605

0.81624

48.47759

0.82371

27.28455

107.15622

1.04625

0.02606

0.10297

0.00266

0.00614

-0.09878

2602.75878

9.45513

22.76666

3.41653

16.74888

6.50928

0.10802

0.29643

9.70572

1.09795

0.01609

20.60681

1.57213

2.03947

-0.00070

0.00288

0.02303

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

71.17395

3.17323

123.99874

278.48290

21.83045

26.88860

713.49220

91.90336

407.94788

87.71798

2453.68815

238331.28681

65.34272

69.15785

39393.46832

48569.43960

794.55575

13445.39827

87276.08386

1723.13710

FinalConcentration

47.59938

11.48608

48.59183

1600.82122

35.58698

1.58661

61.99937

139.24145

10.91523

13.44430

356.74610

45.95168

203.97394

43.85899

1226.84407

119165.64340

32.67136

34.57893

19696.73416

24284.71980

397.27788

6722.69914

43638.04193

861.56855

Meas Value

23.79969

5.74304

24.29592

800.41061

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:30:00-05:00

Type Sample

VialNumber 3412

Sample Name 160-34284-B-7-A

Data File Name 148SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:34 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.9

92.2

94.0

86.9

88.3

Lower Limit

80

80

80

80

%Recovery

87.5

98.0

104.2

87.2

94.81975268

10261934

5601364

12058374

4043351

5176126

4.01

7.33

3.87

8.17

5.16

Reference CPS

8063485

367725

10073032

245998

%RSD

2.65

6.56

3.04

8.57

2.491872113

9530819

5163652

11336163

3513804

4570152

3

2

3

2

3

CPS

7059265

360518

10501039

214500

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.22683

118.07893

2.30679

65.59309

8.05284

2.62873

0.04003

0.30143

0.00353

0.01779

-0.20521

2228.72904

51.21686

137.81782

20.77393

99.36736

29.22749

0.25706

0.37632

21.16119

2.95506

0.10926

40.71354

3.17323

1.92193

0.00037

0.00227

0.06389

0.61341

59.03946

1.15340

32.79654

4.02642

1.31437

0.02001

0.15071

0.00177

0.00889

-0.10261

1114.36452

25.60843

68.90891

10.38696

49.68368

14.61374

0.12853

0.18816

10.58060

1.47753

0.05463

20.35677

1.58661

0.96096

0.00019

0.00114

0.03194

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

68.43336

2.20700

122.18526

269.00312

25.63910

25.80476

758.01372

94.31398

411.27472

83.46040

2644.57751

236211.56052

114.55037

68.69172

37972.19759

44947.79046

729.41324

12160.01177

90809.11798

1894.68250

FinalConcentration

45.38074

11.17069

50.91167

1578.35120

34.21668

1.10350

61.09263

134.50156

12.81955

12.90238

379.00686

47.15699

205.63736

41.73020

1322.28876

118105.78026

57.27519

34.34586

18986.09880

22473.89523

364.70662

6080.00588

45404.55899

947.34125

Meas Value

22.69037

5.58534

25.45584

789.17560

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:36:41-05:00

Type Sample

VialNumber 3501

Sample Name 160-34284-B-8-A

Data File Name 149SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:41 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.4

97.8

95.6

90.7

90.3

Lower Limit

80

80

80

80

%Recovery

87.8

102.1

106.4

90.4

94.41975268

10261934

5601364

12058374

4043351

5176126

0.57

1.17

1.16

0.79

1.20

Reference CPS

8063485

367725

10073032

245998

%RSD

0.68

0.44

1.23

1.88

0.971865412

9581641

5478762

11523852

3668154

4675865

3

2

3

2

3

CPS

7079655

375536

10721259

222350

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.34456

124.11634

2.22887

64.23782

27.81934

2.60259

0.02194

-0.32638

0.00455

0.01850

-0.20928

2425.19983

45.20506

112.57015

16.85983

79.75013

26.95318

0.30728

0.54087

20.78629

2.14335

0.03131

37.22644

2.20700

3.51027

-0.00019

0.00621

0.06804

0.67228

62.05817

1.11444

32.11891

13.90967

1.30129

0.01097

-0.16319

0.00228

0.00925

-0.10464

1212.59992

22.60253

56.28507

8.42991

39.87507

13.47659

0.15364

0.27044

10.39314

1.07167

0.01566

18.61322

1.10350

1.75513

-0.00009

0.00310

0.03402

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

58.44345

2.60328

92.92929

322.35614

34.19119

21.15422

533.15915

80.12767

238.19352

55.79492

3758.89542

133623.16726

92.33425

50.87312

32199.23862

28767.62105

857.53622

8286.73113

123395.11750

1059.91576

FinalConcentration

31.20110

8.23995

30.54000

606.07188

29.22173

1.30164

46.46464

161.17807

17.09560

10.57711

266.57957

40.06384

119.09676

27.89746

1879.44771

66811.58363

46.16713

25.43656

16099.61931

14383.81053

428.76811

4143.36557

61697.55875

529.95788

Meas Value

15.60055

4.11998

15.27000

303.03594

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:43:23-05:00

Type Sample

VialNumber 3502

Sample Name 160-34284-B-9-A

Data File Name 150SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:48 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.4

96.8

95.4

92.8

91.2

Lower Limit

80

80

80

80

%Recovery

87.4

99.2

102.6

89.7

93.11975268

10261934

5601364

12058374

4043351

5176126

0.12

0.30

0.73

0.76

1.06

Reference CPS

8063485

367725

10073032

245998

%RSD

0.67

0.94

0.23

1.34

1.381839956

9583659

5422647

11502773

3750737

4719385

3

2

3

2

3

CPS

7048111

364816

10330292

220566

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

4.96821

132.85040

1.18663

55.34093

33.37810

2.09764

0.03121

-0.27453

0.00242

0.01432

-0.19051

1785.23813

46.55042

120.42908

18.98300

91.00560

26.18497

0.21089

0.75122

18.58098

1.31245

-0.10587

27.52205

2.60328

20.59090

0.00538

0.01400

0.05394

2.48411

66.42520

0.59331

27.67046

16.68905

1.04882

0.01561

-0.13726

0.00121

0.00716

-0.09526

892.61907

23.27521

60.21454

9.49150

45.50280

13.09249

0.10545

0.37561

9.29049

0.65622

-0.05293

13.76103

1.30164

10.29545

0.00269

0.00700

0.02697

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

114.2

93.2

96.5

92.0

113.5

110.1

113.7

107.1

114.0

100.8

107.0

110.1

113.6

117.3

112.7

110.3

103.0

97.9

99.9

98.2

95.0

%Recovery

90.8

95.4

79.9

104.0

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.70971

23.30136

4.82350

0.91959

22.69639

11.00722

5.68667

5.35577

5.70181

10.08046

10.69821

2.20280

56.77887

2.34505

5.63739

55.14656

51.48361

97.90736

99.92960

98.19003

4.74876

Meas Value

4.53940

0.47676

79.85118

51.99645

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:50:04-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 151LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.1

97.9

98.9

96.9

97.4

Lower Limit

80

80

80

80

%Recovery

92.0

91.9

97.2

91.3

96.41975268

10261934

5601364

12058374

4043351

5176126

7.93

0.19

5.76

0.89

8.00

Reference CPS

8063485

367725

10073032

245998

%RSD

6.01

0.35

7.42

1.23

5.561904563

10372492

5483717

11920593

3917107

5040293

3

2

3

2

3

CPS

7417919

338012

9792955

224528

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd
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80

80

80

80

80

80
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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2.00210
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1.93118
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4.82350
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3
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2
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3
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3

3

3
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

107.3

105.4

96.0

106.3

105.1

105.6

108.7

96.8

108.6

100.7

102.7

103.3

102.6

108.6

104.7

103.3

99.0

101.6

103.0

94.6

95.1

%Recovery

95.3

97.5

93.5

99.1

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

107.34691

52.72081

47.98793

106.33614

105.07248

105.57286

54.34117

96.75212

108.57146

100.66152

102.67740

103.27513

2564.01626

108.59452

104.65432

2583.20244

2475.59111

2539.55849

2574.38496

2365.35961

95.10554

Meas Value

95.29642

97.46459

186.96750

2476.71651

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:56:45-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 152_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.4

97.0

94.5

94.3

92.5

Lower Limit

80

80

80

80

%Recovery

87.7

91.1

95.0

92.2

97.21975268

10261934

5601364

12058374

4043351

5176126

0.79

2.87

0.76

2.58

0.46

Reference CPS

8063485

367725

10073032

245998

%RSD

0.33

2.51

0.73

1.20

1.081920046

9785832

5430628

11393573

3811872

4788795

3

2

3

2

3

CPS

7071600

334948

9574131

226908

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

92.5

96.4

101.7

94.5

94.2

102.4

99.3

101.7

94.0

99.0

96.5

96.4

102.8

102.8

103.3

101.4

97.9

96.2

95.2

98.6

98.4

102.1

102.0

96.0

104.0

106.4

103.6

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

18.50100

96.40651

101.67193

94.52223

94.18242

102.38472

99.27892

101.71880

94.03151

9.89843

96.50407

96.39397

102.77755

102.80291

103.27667

101.44621

97.86863

19.23260

95.22093

98.55297

49.19759

102.08103

102.02004

47.98793

103.97933

106.44343

10.35804

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140
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146

147

107

111
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121

125

133

95

101
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105

Tl

Pb

Bi

Th

U

Hf
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W

Re

Pt
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Nd
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Cd

Sn
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00312

0.22590

-0.36037

-0.02660

-0.00217

0.21121

0.00003

0.00111

0.01615

0.00482

0.00813

0.23636

0.00042

0.00658

0.22084

0.15894

-4.09126

-4.04912

-5.72202

0.00779

Meas Value

-0.01208

0.00369

1.86415

-1.45608

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T08:03:25-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 153_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.8

98.8

96.6

95.8

95.1

Lower Limit

80

80

80

80

%Recovery

90.9

97.8

96.7

97.5

96.81975268

10261934

5601364

12058374

4043351

5176126

1.08

0.64

0.83

0.32

0.58

Reference CPS

8063485

367725

10073032

245998

%RSD

0.67

2.24

0.27

3.05

0.651911168

10140919

5533118

11647870

3872888

4920714

3

2

3

2

3

CPS

7332565

359458

9739479

239761

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.03082

-0.01307

-0.00384

0.01921

0.00080

0.00891

0.02168

0.20277

0.00074

0.00688

0.36984

0.00250

0.00053

0.00083

-0.00017

0.00001

0.00006

-0.00273

0.00299

-0.01554

-0.02772

0.02785

0.00441

0.22590

-0.00722

0.00024

0.00112

0.00196

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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nogas.u

TuneStep

Page 1 of 1 Printed at: 8:08 AM on:6/18/2019Page 653 of 1765



Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

54.12475

2.23505

99.71222

312.14653

20.61006

23.19363

1086.51858

89.24504

249.92067

59.41937

3462.88454

138009.80959

78.66973

45.63223

32459.37672

32664.25163

747.08956

8092.04933

222955.21097

1031.08993

FinalConcentration

33.82649

8.34924

32.30028

547.92298

27.06237

1.11752

49.85611

156.07327

10.30503

11.59682

543.25929

44.62252

124.96033

29.70969

1731.44227

69004.90479

39.33486

22.81612

16229.68836

16332.12582

373.54478

4046.02467

111477.60549

515.54496

Meas Value

16.91324

4.17462

16.15014

273.96149

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T08:10:07-05:00

Type Sample

VialNumber 3503

Sample Name 160-34284-B-10-A

Data File Name 154SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:15 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.6

97.5

96.8

92.8

91.1

Lower Limit

80

80

80

80

%Recovery

88.1

98.6

103.6

88.6

94.51975268

10261934

5601364

12058374

4043351

5176126

3.41

0.65

3.96

1.43

2.92

Reference CPS

8063485

367725

10073032

245998

%RSD

1.89

0.76

1.74

1.85

2.501866133

9710046

5461023

11673213

3751672

4717760

3

2

3

2

3

CPS

7106177

362734

10438325

218014

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.02213

82.76783

1.15668

55.47146

12.69578

2.15823

0.08684

-0.15047

0.00284

0.01420

-0.00242

9883.89307

42.48663

106.33378

17.55073

85.99611

25.24608

0.20999

0.44176

18.62228

1.22317

0.00368

25.33388

2.23505

3.18542

0.00122

0.01473

0.06380

0.51106

41.38392

0.57834

27.73573

6.34789

1.07911

0.04342

-0.07524

0.00142

0.00710

-0.00121

4941.94653

21.24331

53.16689

8.77536

42.99806

12.62304

0.10500

0.22088

9.31114

0.61159

0.00184

12.66694

1.11752

1.59271

0.00061

0.00736

0.03190

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147
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125

133
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101
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105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce
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Nd
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Cd

Sn
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Te
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Nb

Mo

Ru
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Pd

2

3

TuneFile
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

89.94805

4.06832

109.17805

224.99405

33.61204

24.94224

595.94765

70.03593

627.69652

83.87340

1678.89800

327951.56077

48.32747

37.27449

13115.48170

33417.93884

734.58823

9455.39312

101319.96850

2739.36283

FinalConcentration

38.04677

10.90945

63.27892

493.02413

44.97403

2.03416

54.58902

112.49702

16.80602

12.47112

297.97382

35.01797

313.84826

41.93670

839.44900

163975.78038

24.16373

18.63724

6557.74085

16708.96942

367.29412

4727.69656

50659.98425

1369.68142

Meas Value

19.02339

5.45472

31.63946

246.51207

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T08:16:48-05:00

Type Sample

VialNumber 3504

Sample Name 160-34284-B-11-A

Data File Name 155SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:22 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.2

95.3

90.5

90.2

85.5

Lower Limit

80

80

80

80

%Recovery

86.1

110.1

111.8

90.9

93.31975268

10261934

5601364

12058374

4043351

5176126

5.52

3.47

3.87

4.55

5.39

Reference CPS

8063485

367725

10073032

245998

%RSD

4.23

1.76

5.18

5.36

3.631842893

9157699

5340070

10911186

3647582

4426291

3

2

3

2

3

CPS

6939213

404938

11264596

223588

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.15656

214.56228

2.47627

109.84486

9.66495

3.30729

0.08090

0.39091

0.00466

0.02741

-0.03388

1670.90977

41.37265

107.40082

16.53428

78.60280

30.12841

0.79271

0.29320

26.19245

3.91263

0.17404

48.20471

4.06832

4.12377

-0.00502

0.01009

0.05245

0.57828

107.28114

1.23813

54.92243

4.83248

1.65364

0.04045

0.19545

0.00233

0.01371

-0.01694

835.45488

20.68632

53.70041

8.26714

39.30140

15.06420

0.39636

0.14660

13.09622

1.95632

0.08702

24.10235

2.03416

2.06188

-0.00251

0.00505

0.02622

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

111.4

91.7

100.6

83.2

108.0

109.3

103.9

110.4

111.6

100.3

104.8

107.1

110.5

113.8

112.0

106.7

100.7

100.9

104.3

102.3

99.2

%Recovery

98.8

99.3

83.9

103.0

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.56824

22.92426

5.02847

0.83165

21.60728

10.92809

5.19715

5.52229

5.58071

10.02974

10.47781

2.14289

55.22517

2.27614

5.60188

53.34367

50.35036

100.89253

104.28936

102.32813

4.95952

Meas Value

4.94245

0.49636

83.91874

51.50399

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T08:23:27-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 156LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.4

98.7

94.9

96.7

94.0

Lower Limit

80

80

80

80

%Recovery

92.1

96.4

96.6

96.3

96.61975268

10261934

5601364

12058374

4043351

5176126

4.46

1.44

3.58

0.98

3.34

Reference CPS

8063485

367725

10073032

245998

%RSD

3.72

0.85

3.53

1.75

3.621907573

9999509

5527331

11439373

3910018

4867081

3

2

3

2

3

CPS

7423753

354325

9725995

236882

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

97.2

100.4

116.8

106.1

108.9

105.9

85.2

93.2

102.5

105.7

99.6

105.9

112.1

113.2

113.3

107.9

103.8

102.3

97.2

101.5

102.5

112.1

110.8

100.6

108.6

112.9

110.6

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.94417

3.01290

23.36743

2.12194

1.08859

10.58797

8.51768

4.66242

10.25173

1.05714

4.97885

2.11764

2.24228

11.31741

2.26616

2.15714

10.37854

2.04632

0.48617

2.02944

5.12443

11.21090

1.10846

5.02847

10.86273

11.29003

0.55284

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

105.8

103.8

95.4

106.0

103.8

104.2

106.2

96.3

106.9

97.2

100.3

102.2

102.4

108.1

104.0

99.4

96.5

98.9

100.5

94.0

94.1

%Recovery

94.3

96.8

92.2

97.7

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

105.78067

51.92336

47.68084

106.02906

103.82877

104.22059

53.11901

96.25083

106.88318

97.18989

100.26199

102.15174

2559.08690

108.14471

103.99887

2484.00214

2411.53375

2473.20078

2512.03961

2349.50895

94.06476

Meas Value

94.32430

96.83598

184.32550

2443.54524

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T08:30:10-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 157_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:35 AM on:6/18/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.8

100.5

98.1

96.6

94.6

Lower Limit

80

80

80

80

%Recovery

91.7

96.5

99.5

95.7

100.71975268

10261934

5601364

12058374

4043351

5176126

0.66

0.48

0.87

0.64

0.43

Reference CPS

8063485

367725

10073032

245998

%RSD

0.56

0.32

0.74

1.28

0.921989227

10239381

5631099

11833340

3904085

4895800

3

2

3

2

3

CPS

7391137

354881

10027682

235522

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

91.8

95.3

100.0

93.7

93.2

99.6

95.7

98.3

94.7

98.2

94.8

94.9

99.5

99.5

101.4

99.5

96.2

93.8

93.3

95.7

96.7

99.8

100.5

95.4

102.8

103.4

102.4

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

18.36548

95.32094

100.02092

93.71134

93.20925

99.55436

95.66997

98.29711

94.74555

9.82269

94.83646

94.94925

99.46844

99.50662

101.43395

99.46523

96.20201

18.76951

93.27403

95.72341

48.33043

99.82394

100.52713

47.68084

102.76844

103.40345

10.24247

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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061719B1

Tune SteMassName R a b (blank) DL BEC Units
3 7 Li 0.999979 0.004911391 0.057592665 0.135317 11.72635 ug/l
3 9 Be 0.999999 0.00141432 1.77281E-05 0.00757 0.012535 ug/l
3 11 B 0.999756 0.000971908 0.000664697 0.263309 0.68391 ug/l
2 23 Na 0.99993 0.002704159 0.029074961 0.333286 10.75194 ug/l
2 24 Mg 0.999559 0.001393065 0.001023863 0.198031 0.734972 ug/l
2 27 Al 0.999981 0.000503946 0.000224659 0.267129 0.4458 ug/l
2 31 P 0.999989 3.45893E-05 0.000307067 3.06165 8.877513 ug/l
2 39 K 0.99968 0.001002578 0.056534213 3.787181 56.38882 ug/l
3 44 Ca 0.999998 0.000116609 0.010164717 48.74809 87.16944 ug/l
3 47 Ti 0.999991 0.000355388 3.6748E-05 0.053504 0.103402 ug/l
2 51 V 0.999998 0.015380325 0.002653 0.021129 0.172493 ug/l
2 52 Cr 0.999599 0.01843634 0.001741975 0.021762 0.094486 ug/l
2 55 Mn 0.999901 0.012870005 0.00034417 0.020312 0.026742 ug/l
2 57 Fe 0.99988 0.000533791 0.000334531 0.309512 0.626708 ug/l
2 59 Co 0.9989 0.0443503 3.76954E-05 0.001481 0.00085 ug/l
2 60 Ni 0.999774 0.01265883 0.000197011 0.011358 0.015563 ug/l
2 63 Cu 0.999357 0.033998634 0.021301317 0.035178 0.626534 ug/l
2 66 Zn 0.999817 0.005141357 0.002030966 0.087651 0.395025 ug/l
2 75 As 0.999785 0.003284311 0.000314548 0.07075 0.095773 ug/l
2 78 Se 0.999996 0.000174172 9.86285E-05 0.476924 0.56627 ug/l
3 88 Sr 0.999992 0.025350246 0.000116646 0.003201 0.004601 ug/l
2 89 Y 0.998811 0.032809396 2.36041E-05 0.000772 0.000719 ug/l
2 90 Zr 0.99916 0.029221465 0.000159796 0.006005 0.005468 ug/l
2 93 Nb 0.999345 0.066597297 0.000955212 0.010734 0.014343 ug/l
3 95 Mo 0.999983 0.004799411 0.011545792 1.316719 2.405669 ug/l
2 101 Ru 0.999777 0.020392541 0.000197578 0.007204 0.009689 ug/l
2 103 Rh 0.999572 0.111397357 0.000737646 0.00322 0.006622 ug/l
2 105 Pd 0.999789 0.023959004 0.00048957 0.012066 0.020434 ug/l
3 107 Ag 0.999984 0.002351252 3.05046E-05 0.003168 0.012974 ug/l
3 111 Cd 0.999993 0.000498933 5.71814E-06 0.033226 0.011461 ug/l
3 118 Sn 0.999979 0.001323355 0.000238379 0.106021 0.180132 ug/l
3 121 Sb 0.999777 0.001841516 0.000123072 0.055027 0.066832 ug/l
2 125 Te 0.999999 1.5841E-05 1.9589E-07 0.064256 0.012366 ug/l
2 133 Cs 1 0.001214849 1.37185E-06 0.001676 0.001129 ug/l
3 137 Ba 0.999799 0.000537867 3.0754E-06 0.010263 0.005718 ug/l
2 139 La 0.999924 0.003181586 5.88258E-07 0.000961 0.000185 ug/l
2 140 Ce 0.999898 0.003843258 3.72474E-06 0.000956 0.000969 ug/l
2 141 Pr 0.999912 0.003670753 1.17618E-06 0.000481 0.00032 ug/l
2 146 Nd 0.999998 0.000728418 1.9567E-07 0.001396 0.000269 ug/l
3 147 Sm 0.99976 0.000817139 1.03834E-06 0.0034 0.001271 ug/l
2 178 Hf 0.999859 0.001548092 5.68489E-06 0.002362 0.003672 ug/l
2 181 Ta 0.99995 0.007369527 0.000815343 0.009865 0.110637 ug/l
2 182 W 0.999888 0.001782804 0.000665488 0.096329 0.373281 ug/l
3 185 Re 0.999989 0.003671307 3.42315E-06 0.001581 0.000932 ug/l
2 195 Pt 0.999967 0.001910408 2.72684E-05 0.006326 0.014274 ug/l
3 197 Au 0.999963 0.002580891 9.9902E-05 0.020791 0.038708 ug/l
3 205 Tl 0.999958 0.005784813 0.000844486 0.090118 0.145983 ug/l
3 206 (Pb) 0.999829 0.001955712 0.000421576 0.114672 0.215561 ug/l
3 207 (Pb) 0.999921 0.001723157 0.000368319 0.10059 0.213747 ug/l
3 208 Pb 0.999945 0.007689604 0.001629593 0.119356 0.211922 ug/l
2 209 Bi 0.999874 0.004776607 0.000351857 0.003257 0.073663 ug/l
3 232 Th 0.999963 0.007879418 0.000167585 0.005033 0.021269 ug/l
3 238 U 0.999999 0.007640738 9.2706E-06 0.000365 0.001213 ug/l
3 6 Li (IS) ug/l
2 45 Sc (IS) ug/l
3 45 Sc (IS) ug/l
2 72 Ge (IS) ug/l
3 72 Ge (IS) ug/l
3 115 In (IS) ug/l
2 165 Ho (IS) ug/l
3 165 Ho (IS) ug/l
2 193 Ir (IS) ug/l
3 193 Ir (IS) ug/l
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Metals Y-intercept Check Page 1 of 1

Date:

Element MDL 3XMDL Y-Intercept Pass/Fail Element MDL 3XMDL Y-Intercept Pass/Fail
LI 2.00 6.00 0.0575927 PASS LI 4.00 12.00 0.057593 PASS
BE 0.20 0.60 1.773E-05 PASS BE 0.40 1.20 0.000018 PASS
B 45.00 135.00 0.0006647 PASS B 45.00 135.00 0.000665 PASS
NA 20.00 60.00 0.029075 PASS NA 75.00 225.00 0.029075 PASS
MG 20.00 60.00 0.0010239 PASS MG 25.00 75.00 0.001024 PASS
AL 20.00 60.00 0.0002247 PASS AL 20.00 60.00 0.000225 PASS
P 45.00 135.00 0.0003071 PASS P 200.00 600.00 0.000307 PASS
K 45.00 135.00 0.0565342 PASS K 40.00 120.00 0.056534 PASS
CA 45.00 135.00 0.0101647 PASS CA 100.00 300.00 0.010165 PASS
TI 2.00 6.00 3.675E-05 PASS TI 2.40 7.20 0.000037 PASS
V 4.00 12.00 0.002653 PASS V 4.00 12.00 0.002653 PASS
CR 4.00 12.00 0.001742 PASS CR 4.50 13.50 0.001742 PASS
MN 0.90 2.70 0.0003442 PASS MN 2.00 6.00 0.000344 PASS
FE 20.00 60.00 0.0003345 PASS FE 20.00 60.00 0.000335 PASS
CO 0.90 2.70 3.77E-05 PASS CO 0.75 2.25 0.000038 PASS
NI 2.00 6.00 0.000197 PASS NI 2.00 6.00 0.000197 PASS
CU 0.40 1.20 0.0213013 PASS CU 4.00 12.00 0.021301 PASS
ZN 7.50 22.50 0.002031 PASS ZN 20.00 60.00 0.002031 PASS
AS 4.00 12.00 0.0003145 PASS AS 4.00 12.00 0.000315 PASS
SE 2.00 6.00 9.863E-05 PASS SE 3.20 9.60 0.000099 PASS
SR 2.00 6.00 0.0001166 PASS SR 2.40 7.20 0.000117 PASS
Y 2.00 6.00 2.36E-05 PASS Y 4.00 12.00 0.000024 PASS
ZR 2.00 6.00 0.0001598 PASS ZR 4.00 12.00 0.000160 PASS
NB 10.00 30.00 0.0009552 PASS NB 12.00 36.00 0.000955 PASS
MO 2.00 6.00 0.0115458 PASS MO 2.00 6.00 0.011546 PASS
RU 4.00 12.00 0.0001976 PASS RU 4.00 12.00 0.000198 PASS
RH 4.00 12.00 0.0007376 PASS RH 4.00 12.00 0.000738 PASS
PD 0.20 0.60 0.0004896 PASS PD 0.40 1.20 0.000490 PASS
AG 0.90 2.70 3.05E-05 PASS AG 0.75 2.25 0.000031 PASS
CD 0.20 0.60 5.718E-06 PASS CD 0.24 0.72 0.000006 PASS
SN 1.20 3.60 0.0002384 PASS SN 0.90 2.70 0.000238 PASS
SB 2.00 6.00 0.0001231 PASS SB 2.00 6.00 0.000123 PASS
TE 7.50 22.50 1.959E-07 PASS TE 4.00 12.00 0.000000 PASS
CS 0.20 0.60 1.372E-06 PASS CS 2.00 6.00 0.000001 PASS
BA 0.90 2.70 3.075E-06 PASS BA 5.00 15.00 0.000003 PASS
LA 0.90 2.70 5.883E-07 PASS LA 0.75 2.25 0.000001 PASS
CE 4.00 12.00 3.725E-06 PASS CE 4.00 12.00 0.000004 PASS
PR 0.90 2.70 1.176E-06 PASS PR 0.75 2.25 0.000001 PASS
ND 0.90 2.70 1.957E-07 PASS ND 0.75 2.25 0.000000 PASS
SM 4.00 12.00 1.038E-06 PASS SM 4.00 12.00 0.000001 PASS
HF 4.00 12.00 5.685E-06 PASS HF 4.00 12.00 0.000006 PASS
TA 4.00 12.00 0.0008153 PASS TA 4.00 12.00 0.000815 PASS
W 2.00 6.00 0.0006655 PASS W 10.00 30.00 0.000665 PASS
RE 0.40 1.20 3.423E-06 PASS RE 4.00 12.00 0.000003 PASS
PT 0.40 1.20 2.727E-05 PASS PT 0.40 1.20 0.000027 PASS
AU 5.00 15.00 9.99E-05 PASS AU 2.00 6.00 0.000100 PASS
TL 0.90 2.70 0.0008445 PASS TL 2.00 6.00 0.000844 PASS
(PB 206) 1.00 3.00 0.0004216 PASS (PB 206) 1.25 3.75 0.000422 PASS
(PB 207) 1.00 3.00 0.0003683 PASS (PB 207) 1.25 3.75 0.000368 PASS
PB 1.00 3.00 0.0016296 PASS PB 1.25 3.75 0.001630 PASS
BI 7.50 22.50 0.0003519 PASS BI 7.50 22.50 0.000352 PASS
TH 0.90 2.70 0.0001676 PASS TH 0.90 2.70 0.000168 PASS
U 0.40 1.20 9.271E-06 PASS U 0.40 1.20 0.000009 PASS

6/18/2019Analyst: 
Instrument: 

CGB
7700
CGB

PPB
Soil
061719B1
7700

Analyst: 
Instrument: 

Water
061719B1

Matrix: 
Units:

Calibration File:
Matrix: 

Units:PPB

Calibration File:
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Calibration for 005CALS.D

Batch Folder:

Analysis File:

DA Date-Time:

Calibration Title:

Calibration Method:

VIS Interpolation Fit:

Tune Step:

C:\ICPMH\1\DATA\061719B1.B\

061719B1.batch.xml

6/17/2019 3:49:30 PM

External Calibration

#1 he.u

#2 nogas.u

Level Standard Data File Sample Name Acq. Date-Time

1 003CALB.D ICIS 1747053 6/17/2019 3:27:32 PM

2 004CALS.D IC 1747054 6/17/2019 3:34:16 PM

3 005CALS.D IC 1747055 6/17/2019 3:40:58 PM

4 006CALS.D IC 1747056 6/17/2019 3:47:32 PM

5

6

7

Page 1 6/18/2019 8:20:29 AM
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Calibration for 005CALS.D

y = 0.0049 * x  + 0.0576

R =  1.0000

DL = 0.1353

BEC = 11.73

Weight: None

Min Conc: <None>

y = 0.0014 * x  + 1.7728E-005

R =  1.0000

DL = 0.00757

BEC = 0.01253

Weight: None

Min Conc: <None>

Page 2 6/18/2019 8:20:30 AM
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Calibration for 005CALS.D

y = 9.7191E-004 * x  + 6.6470E-004

R =  0.9998

DL = 0.2633

BEC = 0.6839

Weight: None

Min Conc: <None>

y = 0.0027 * x  + 0.0291

R =  0.9999

DL = 0.3333

BEC = 10.75

Weight: None

Min Conc: <None>

Page 3 6/18/2019 8:20:30 AM
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Calibration for 005CALS.D

y = 0.0014 * x  + 0.0010

R =  0.9996

DL = 0.198

BEC = 0.735

Weight: None

Min Conc: <None>

y = 5.0395E-004 * x  + 2.2466E-004

R =  1.0000

DL = 0.2671

BEC = 0.4458

Weight: None

Min Conc: <None>

Page 4 6/18/2019 8:20:30 AM
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Calibration for 005CALS.D

y = 3.4589E-005 * x  + 3.0707E-004

R =  1.0000

DL = 3.062

BEC = 8.878

Weight: None

Min Conc: <None>

y = 0.0010 * x  + 0.0565

R =  0.9997

DL = 3.787

BEC = 56.39

Weight: None

Min Conc: <None>

Page 5 6/18/2019 8:20:31 AM
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Calibration for 005CALS.D

y = 1.1661E-004 * x  + 0.0102

R =  1.0000

DL = 48.75

BEC = 87.17

Weight: None

Min Conc: <None>

y = 3.5539E-004 * x  + 3.6748E-005

R =  1.0000

DL = 0.0535

BEC = 0.1034

Weight: None

Min Conc: <None>

Page 6 6/18/2019 8:20:31 AM
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Calibration for 005CALS.D

y = 0.0154 * x  + 0.0027

R =  1.0000

DL = 0.02113

BEC = 0.1725

Weight: None

Min Conc: <None>

y = 0.0184 * x  + 0.0017

R =  0.9996

DL = 0.02176

BEC = 0.09449

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0129 * x  + 3.4417E-004

R =  0.9999

DL = 0.02031

BEC = 0.02674

Weight: None

Min Conc: <None>

y = 5.3379E-004 * x  + 3.3453E-004

R =  0.9999

DL = 0.3095

BEC = 0.6267

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0444 * x  + 3.7695E-005

R =  0.9989

DL = 0.001481

BEC = 0.0008499

Weight: None

Min Conc: <None>

y = 0.0127 * x  + 1.9701E-004

R =  0.9998

DL = 0.01136

BEC = 0.01556

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0340 * x  + 0.0213

R =  0.9994

DL = 0.03518

BEC = 0.6265

Weight: None

Min Conc: <None>

y = 0.0051 * x  + 0.0020

R =  0.9998

DL = 0.08765

BEC = 0.395

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0033 * x  + 3.1455E-004

R =  0.9998

DL = 0.07075

BEC = 0.09577

Weight: None

Min Conc: <None>

y = 1.7417E-004 * x  + 9.8629E-005

R =  1.0000

DL = 0.4769

BEC = 0.5663

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0254 * x  + 1.1665E-004

R =  1.0000

DL = 0.003201

BEC = 0.004601

Weight: None

Min Conc: <None>

y = 0.0328 * x  + 2.3604E-005

R =  0.9988

DL = 0.0007721

BEC = 0.0007194

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0292 * x  + 1.5980E-004

R =  0.9992

DL = 0.006005

BEC = 0.005468

Weight: None

Min Conc: <None>

y = 0.0666 * x  + 9.5521E-004

R =  0.9993

DL = 0.01073

BEC = 0.01434

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0048 * x  + 0.0115

R =  1.0000

DL = 1.317

BEC = 2.406

Weight: None

Min Conc: <None>

y = 0.0204 * x  + 1.9758E-004

R =  0.9998

DL = 0.007204

BEC = 0.009689

Weight: None

Min Conc: <None>

Page 14 6/18/2019 8:20:34 AM

Page 673 of 1765



Calibration for 005CALS.D

y = 0.1114 * x  + 7.3765E-004

R =  0.9996

DL = 0.00322

BEC = 0.006622

Weight: None

Min Conc: <None>

y = 0.0240 * x  + 4.8957E-004

R =  0.9998

DL = 0.01207

BEC = 0.02043

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0024 * x  + 3.0505E-005

R =  1.0000

DL = 0.003168

BEC = 0.01297

Weight: None

Min Conc: <None>

y = 4.9893E-004 * x  + 5.7181E-006

R =  1.0000

DL = 0.03323

BEC = 0.01146

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0013 * x  + 2.3838E-004

R =  1.0000

DL = 0.106

BEC = 0.1801

Weight: None

Min Conc: <None>

y = 0.0018 * x  + 1.2307E-004

R =  0.9998

DL = 0.05503

BEC = 0.06683

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 1.5841E-005 * x  + 1.9589E-007

R =  1.0000

DL = 0.06426

BEC = 0.01237

Weight: None

Min Conc: <None>

y = 0.0012 * x  + 1.3719E-006

R =  1.0000

DL = 0.001676

BEC = 0.001129

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 5.3787E-004 * x  + 3.0754E-006

R =  0.9998

DL = 0.01026

BEC = 0.005718

Weight: None

Min Conc: <None>

y = 0.0032 * x  + 5.8826E-007

R =  0.9999

DL = 0.0009607

BEC = 0.0001849

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0038 * x  + 3.7247E-006

R =  0.9999

DL = 0.0009565

BEC = 0.0009692

Weight: None

Min Conc: <None>

y = 0.0037 * x  + 1.1762E-006

R =  0.9999

DL = 0.0004809

BEC = 0.0003204

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 7.2842E-004 * x  + 1.9567E-007

R =  1.0000

DL = 0.001396

BEC = 0.0002686

Weight: None

Min Conc: <None>

y = 8.1714E-004 * x  + 1.0383E-006

R =  0.9998

DL = 0.0034

BEC = 0.001271

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0015 * x  + 5.6849E-006

R =  0.9999

DL = 0.002362

BEC = 0.003672

Weight: None

Min Conc: <None>

y = 0.0074 * x  + 8.1534E-004

R =  1.0000

DL = 0.009865

BEC = 0.1106

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0018 * x  + 6.6549E-004

R =  0.9999

DL = 0.09633

BEC = 0.3733

Weight: None

Min Conc: <None>

y = 0.0037 * x  + 3.4232E-006

R =  1.0000

DL = 0.001581

BEC = 0.0009324

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0019 * x  + 2.7268E-005

R =  1.0000

DL = 0.006326

BEC = 0.01427

Weight: None

Min Conc: <None>

y = 0.0026 * x  + 9.9902E-005

R =  1.0000

DL = 0.02079

BEC = 0.03871

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0058 * x  + 8.4449E-004

R =  1.0000

DL = 0.09012

BEC = 0.146

Weight: None

Min Conc: <None>

y = 0.0020 * x  + 4.2158E-004

R =  0.9998

DL = 0.1147

BEC = 0.2156

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0017 * x  + 3.6832E-004

R =  0.9999

DL = 0.1006

BEC = 0.2137

Weight: None

Min Conc: <None>

y = 0.0077 * x  + 0.0016

R =  0.9999

DL = 0.1194

BEC = 0.2119

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0048 * x  + 3.5186E-004

R =  0.9999

DL = 0.003257

BEC = 0.07366

Weight: None

Min Conc: <None>

y = 0.0079 * x  + 1.6759E-004

R =  1.0000

DL = 0.005033

BEC = 0.02127

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0076 * x  + 9.2706E-006

R =  1.0000

DL = 0.0003654

BEC = 0.001213

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D
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Calibration for 005CALS.D
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Calibration for 005CALS.D
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Calibration for 005CALS.D
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Calibration for 005CALS.D
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061719B2-2

Tune SteMassName R a b (blank) DL BEC Units
3 7 Li 0.999881 0.004919221 0.059505278 0.45465 12.09648 ug/l
3 9 Be 0.999874 0.001445124 7.99804E-06 0.002872 0.005535 ug/l
3 11 B 0.999584 0.001006059 0.00709069 0.49398 7.047983 ug/l
2 23 Na 0.999211 0.002497958 0.026372197 0.699897 10.5575 ug/l
2 24 Mg 0.998939 0.001271026 0.000535203 0.163854 0.421079 ug/l
2 27 Al 0.99965 0.000470409 0.000157035 0.13843 0.333828 ug/l
2 31 P 0.999682 3.19745E-05 0.000226459 4.113706 7.082484 ug/l
2 39 K 0.998934 0.000945471 0.053794198 2.667835 56.89669 ug/l
3 44 Ca 0.99996 0.000116281 0.002999441 0.268951 25.79476 ug/l
3 47 Ti 0.999897 0.000345994 1.94126E-05 0.007934 0.056107 ug/l
2 51 V 0.999575 0.01426051 0.00174069 0.011108 0.122064 ug/l
2 52 Cr 0.99943 0.017326124 0.001729169 0.034028 0.099801 ug/l
2 55 Mn 0.99908 0.01202098 0.000194697 0.021152 0.016196 ug/l
2 57 Fe 0.998861 0.000495199 0.000415835 0.358899 0.839731 ug/l
2 59 Co 0.996715 0.040700687 9.94779E-05 0.00159 0.002444 ug/l
2 60 Ni 0.998873 0.011646253 0.000126403 0.00515 0.010854 ug/l
2 63 Cu 0.997653 0.031285384 0.01948792 0.019914 0.622908 ug/l
2 66 Zn 0.998468 0.004743746 0.001029237 0.094476 0.216967 ug/l
2 75 As 0.999132 0.003032505 0.000288575 0.105794 0.09516 ug/l
2 78 Se 0.999896 0.000162127 5.86799E-05 0.378417 0.361938 ug/l
3 88 Sr 0.999992 0.024901481 9.05474E-05 0.000796 0.003636 ug/l
2 89 Y 0.997164 0.030365295 4.06347E-05 0.002662 0.001338 ug/l
2 90 Zr 0.997948 0.027153527 0.000207981 0.003971 0.007659 ug/l
2 93 Nb 0.998208 0.061562968 0.004144508 0.019445 0.067321 ug/l
3 95 Mo 0.99994 0.004656295 0.002013842 0.064319 0.432499 ug/l
2 101 Ru 0.99899 0.018780116 0.000171605 0.001019 0.009138 ug/l
2 103 Rh 0.998341 0.102143355 0.000922335 0.004392 0.00903 ug/l
2 105 Pd 0.999093 0.021870117 0.000393218 0.007081 0.01798 ug/l
3 107 Ag 0.999895 0.002290191 3.36745E-05 0.007547 0.014704 ug/l
3 111 Cd 0.999818 0.000487268 2.9274E-06 0.009027 0.006008 ug/l
3 118 Sn 0.999994 0.001315398 0.000208259 0.033346 0.158324 ug/l
3 121 Sb 0.999989 0.001796452 0.000113049 0.021461 0.062929 ug/l
2 125 Te 0.999125 1.48618E-05 9.91617E-07 0.181944 0.066723 ug/l
2 133 Cs 0.999667 0.001149592 5.77428E-06 0.007221 0.005023 ug/l
3 137 Ba 0.999892 0.000562764 4.60511E-06 0.0114 0.008183 ug/l
2 139 La 0.999294 0.003052567 9.86909E-07 0.00168 0.000323 ug/l
2 140 Ce 0.999205 0.003656664 1.38815E-06 0.000276 0.00038 ug/l
2 141 Pr 0.99922 0.003447199 1.98111E-06 0.000277 0.000575 ug/l
2 146 Nd 0.99968 0.000679554 1.95489E-07 0.001495 0.000288 ug/l
3 147 Sm 0.999988 0.000824949 1.19702E-06 0.001521 0.001451 ug/l
2 178 Hf 0.999187 0.001431364 5.72424E-06 0.006287 0.003999 ug/l
2 181 Ta 0.999611 0.006897192 0.000865118 0.033201 0.12543 ug/l
2 182 W 0.999333 0.001651319 0.00210484 0.018539 1.274642 ug/l
3 185 Re 0.999866 0.003672772 4.7251E-06 0.000824 0.001287 ug/l
2 195 Pt 0.999719 0.00176762 2.97193E-05 0.007853 0.016813 ug/l
3 197 Au 0.999953 0.002584506 0.000369314 0.02755 0.142896 ug/l
3 205 Tl 0.99973 0.005689836 0.000539893 0.004071 0.094887 ug/l
3 206 (Pb) 0.999955 0.001935314 0.00025827 0.006001 0.133451 ug/l
3 207 (Pb) 1 0.001706694 0.000261841 0.016912 0.15342 ug/l
3 208 Pb 0.999996 0.007582796 0.001037717 0.016717 0.136851 ug/l
2 209 Bi 0.999276 0.004419634 0.000552362 0.022061 0.124979 ug/l
3 232 Th 0.999947 0.007708371 0.000105354 0.002705 0.013668 ug/l
3 238 U 0.999983 0.007506478 1.24608E-05 0.000686 0.00166 ug/l
3 6 Li (IS) ug/l
2 45 Sc (IS) ug/l
3 45 Sc (IS) ug/l
2 72 Ge (IS) ug/l
3 72 Ge (IS) ug/l
3 115 In (IS) ug/l
2 165 Ho (IS) ug/l
3 165 Ho (IS) ug/l
2 193 Ir (IS) ug/l
3 193 Ir (IS) ug/l
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Metals Y-intercept Check Page 1 of 1

Date:

Element MDL 3XMDL Y-Intercept Pass/Fail Element MDL 3XMDL Y-Intercept Pass/Fail
LI 2.00 6.00 0.0595053 PASS LI 4.00 12.00 0.059505 PASS
BE 0.20 0.60 7.998E-06 PASS BE 0.40 1.20 0.000008 PASS
B 45.00 135.00 0.0070907 PASS B 45.00 135.00 0.007091 PASS
NA 20.00 60.00 0.0263722 PASS NA 75.00 225.00 0.026372 PASS
MG 20.00 60.00 0.0005352 PASS MG 25.00 75.00 0.000535 PASS
AL 20.00 60.00 0.000157 PASS AL 20.00 60.00 0.000157 PASS
P 45.00 135.00 0.0002265 PASS P 200.00 600.00 0.000226 PASS
K 45.00 135.00 0.0537942 PASS K 40.00 120.00 0.053794 PASS
CA 45.00 135.00 0.0029994 PASS CA 100.00 300.00 0.002999 PASS
TI 2.00 6.00 1.941E-05 PASS TI 2.40 7.20 0.000019 PASS
V 4.00 12.00 0.0017407 PASS V 4.00 12.00 0.001741 PASS
CR 4.00 12.00 0.0017292 PASS CR 4.50 13.50 0.001729 PASS
MN 0.90 2.70 0.0001947 PASS MN 2.00 6.00 0.000195 PASS
FE 20.00 60.00 0.0004158 PASS FE 20.00 60.00 0.000416 PASS
CO 0.90 2.70 9.948E-05 PASS CO 0.75 2.25 0.000099 PASS
NI 2.00 6.00 0.0001264 PASS NI 2.00 6.00 0.000126 PASS
CU 0.40 1.20 0.0194879 PASS CU 4.00 12.00 0.019488 PASS
ZN 7.50 22.50 0.0010292 PASS ZN 20.00 60.00 0.001029 PASS
AS 4.00 12.00 0.0002886 PASS AS 4.00 12.00 0.000289 PASS
SE 2.00 6.00 5.868E-05 PASS SE 3.20 9.60 0.000059 PASS
SR 2.00 6.00 9.055E-05 PASS SR 2.40 7.20 0.000091 PASS
Y 2.00 6.00 4.063E-05 PASS Y 4.00 12.00 0.000041 PASS
ZR 2.00 6.00 0.000208 PASS ZR 4.00 12.00 0.000208 PASS
NB 10.00 30.00 0.0041445 PASS NB 12.00 36.00 0.004145 PASS
MO 2.00 6.00 0.0020138 PASS MO 2.00 6.00 0.002014 PASS
RU 4.00 12.00 0.0001716 PASS RU 4.00 12.00 0.000172 PASS
RH 4.00 12.00 0.0009223 PASS RH 4.00 12.00 0.000922 PASS
PD 0.20 0.60 0.0003932 PASS PD 0.40 1.20 0.000393 PASS
AG 0.90 2.70 3.367E-05 PASS AG 0.75 2.25 0.000034 PASS
CD 0.20 0.60 2.927E-06 PASS CD 0.24 0.72 0.000003 PASS
SN 1.20 3.60 0.0002083 PASS SN 0.90 2.70 0.000208 PASS
SB 2.00 6.00 0.000113 PASS SB 2.00 6.00 0.000113 PASS
TE 7.50 22.50 9.916E-07 PASS TE 4.00 12.00 0.000001 PASS
CS 0.20 0.60 5.774E-06 PASS CS 2.00 6.00 0.000006 PASS
BA 0.90 2.70 4.605E-06 PASS BA 5.00 15.00 0.000005 PASS
LA 0.90 2.70 9.869E-07 PASS LA 0.75 2.25 0.000001 PASS
CE 4.00 12.00 1.388E-06 PASS CE 4.00 12.00 0.000001 PASS
PR 0.90 2.70 1.981E-06 PASS PR 0.75 2.25 0.000002 PASS
ND 0.90 2.70 1.955E-07 PASS ND 0.75 2.25 0.000000 PASS
SM 4.00 12.00 1.197E-06 PASS SM 4.00 12.00 0.000001 PASS
HF 4.00 12.00 5.724E-06 PASS HF 4.00 12.00 0.000006 PASS
TA 4.00 12.00 0.0008651 PASS TA 4.00 12.00 0.000865 PASS
W 2.00 6.00 0.0021048 PASS W 10.00 30.00 0.002105 PASS
RE 0.40 1.20 4.725E-06 PASS RE 4.00 12.00 0.000005 PASS
PT 0.40 1.20 2.972E-05 PASS PT 0.40 1.20 0.000030 PASS
AU 5.00 15.00 0.0003693 PASS AU 2.00 6.00 0.000369 PASS
TL 0.90 2.70 0.0005399 PASS TL 2.00 6.00 0.000540 PASS
(PB 206) 1.00 3.00 0.0002583 PASS (PB 206) 1.25 3.75 0.000258 PASS
(PB 207) 1.00 3.00 0.0002618 PASS (PB 207) 1.25 3.75 0.000262 PASS
PB 1.00 3.00 0.0010377 PASS PB 1.25 3.75 0.001038 PASS
BI 7.50 22.50 0.0005524 PASS BI 7.50 22.50 0.000552 PASS
TH 0.90 2.70 0.0001054 PASS TH 0.90 2.70 0.000105 PASS
U 0.40 1.20 1.246E-05 PASS U 0.40 1.20 0.000012 PASS

6/18/2019Analyst: 
Instrument: 

CGB
7700
CGB

PPB
Soil
061719B1-2
7700

Analyst: 
Instrument: 

Water
061719B1-2

Matrix: 
Units:

Calibration File:
Matrix: 

Units:PPB

Calibration File:
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Calibration for 079CALS.D

Batch Folder:

Analysis File:

DA Date-Time:

Calibration Title:

Calibration Method:

VIS Interpolation Fit:

Tune Step:

C:\ICPMH\1\DATA\061719B1.B\

061719B1.batch.xml

6/18/2019 12:07:29 AM

External Calibration

#1 he.u

#2 nogas.u

Level Standard Data File Sample Name Acq. Date-Time

1 078CALB.D ICIS 1747053 6/17/2019 11:45:15 PM

2 079CALS.D IC 1747054 6/17/2019 11:51:57 PM

3 080CALS.D IC 1747055 6/17/2019 11:58:39 PM

4 081CALS.D IC 1747056 6/18/2019 12:05:17 AM

5

6

7

Page 1 6/18/2019 8:21:58 AM
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Calibration for 079CALS.D

y = 0.0049 * x  + 0.0595

R =  0.9999

DL = 0.4547

BEC = 12.1

Weight: None

Min Conc: <None>

y = 0.0014 * x  + 7.9980E-006

R =  0.9999

DL = 0.002872

BEC = 0.005535

Weight: None

Min Conc: <None>

Page 2 6/18/2019 8:21:59 AM

Page 696 of 1765



Calibration for 079CALS.D

y = 0.0010 * x  + 0.0071

R =  0.9996

DL = 0.494

BEC = 7.048

Weight: None

Min Conc: <None>

y = 0.0025 * x  + 0.0264

R =  0.9992

DL = 0.6999

BEC = 10.56

Weight: None

Min Conc: <None>

Page 3 6/18/2019 8:21:59 AM

Page 697 of 1765



Calibration for 079CALS.D

y = 0.0013 * x  + 5.3520E-004

R =  0.9989

DL = 0.1639

BEC = 0.4211

Weight: None

Min Conc: <None>

y = 4.7041E-004 * x  + 1.5704E-004

R =  0.9997

DL = 0.1384

BEC = 0.3338

Weight: None

Min Conc: <None>
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Calibration for 079CALS.D

y = 3.1974E-005 * x  + 2.2646E-004

R =  0.9997

DL = 4.114

BEC = 7.082

Weight: None

Min Conc: <None>

y = 9.4547E-004 * x  + 0.0538

R =  0.9989

DL = 2.668

BEC = 56.9

Weight: None

Min Conc: <None>
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Calibration for 079CALS.D

y = 1.1628E-004 * x  + 0.0030

R =  1.0000

DL = 0.269

BEC = 25.79

Weight: None

Min Conc: <None>

y = 3.4599E-004 * x  + 1.9413E-005

R =  0.9999

DL = 0.007934

BEC = 0.05611

Weight: None

Min Conc: <None>
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Calibration for 079CALS.D

y = 0.0143 * x  + 0.0017

R =  0.9996

DL = 0.01111

BEC = 0.1221

Weight: None

Min Conc: <None>

y = 0.0173 * x  + 0.0017

R =  0.9994

DL = 0.03403

BEC = 0.0998

Weight: None

Min Conc: <None>
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Calibration for 079CALS.D

y = 0.0120 * x  + 1.9470E-004

R =  0.9991

DL = 0.02115

BEC = 0.0162

Weight: None

Min Conc: <None>

y = 4.9520E-004 * x  + 4.1583E-004

R =  0.9989

DL = 0.3589

BEC = 0.8397

Weight: None

Min Conc: <None>
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Calibration for 079CALS.D

y = 0.0407 * x  + 9.9478E-005

R =  0.9967

DL = 0.00159

BEC = 0.002444

Weight: None

Min Conc: <None>

y = 0.0116 * x  + 1.2640E-004

R =  0.9989

DL = 0.00515

BEC = 0.01085

Weight: None

Min Conc: <None>
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Calibration for 079CALS.D

y = 0.0313 * x  + 0.0195

R =  0.9977

DL = 0.01991

BEC = 0.6229

Weight: None

Min Conc: <None>

y = 0.0047 * x  + 0.0010

R =  0.9985

DL = 0.09448

BEC = 0.217

Weight: None

Min Conc: <None>
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Calibration for 079CALS.D

y = 0.0030 * x  + 2.8857E-004

R =  0.9991

DL = 0.1058

BEC = 0.09516

Weight: None

Min Conc: <None>

y = 1.6213E-004 * x  + 5.8680E-005

R =  0.9999

DL = 0.3784

BEC = 0.3619

Weight: None

Min Conc: <None>
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Calibration for 079CALS.D

y = 0.0249 * x  + 9.0547E-005

R =  1.0000

DL = 0.0007958

BEC = 0.003636

Weight: None

Min Conc: <None>

y = 0.0304 * x  + 4.0635E-005

R =  0.9972

DL = 0.002662

BEC = 0.001338

Weight: None

Min Conc: <None>
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Calibration for 079CALS.D

y = 0.0272 * x  + 2.0798E-004

R =  0.9979

DL = 0.003971

BEC = 0.007659

Weight: None

Min Conc: <None>

y = 0.0616 * x  + 0.0041

R =  0.9982

DL = 0.01945

BEC = 0.06732

Weight: None

Min Conc: <None>
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Calibration for 079CALS.D

y = 0.0047 * x  + 0.0020

R =  0.9999

DL = 0.06432

BEC = 0.4325

Weight: None

Min Conc: <None>

y = 0.0188 * x  + 1.7160E-004

R =  0.9990

DL = 0.001019

BEC = 0.009138

Weight: None

Min Conc: <None>
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Calibration for 079CALS.D

y = 0.1021 * x  + 9.2233E-004

R =  0.9983

DL = 0.004392

BEC = 0.00903

Weight: None

Min Conc: <None>

y = 0.0219 * x  + 3.9322E-004

R =  0.9991

DL = 0.007081

BEC = 0.01798

Weight: None

Min Conc: <None>
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Calibration for 079CALS.D

y = 0.0023 * x  + 3.3674E-005

R =  0.9999

DL = 0.007547

BEC = 0.0147

Weight: None

Min Conc: <None>

y = 4.8727E-004 * x  + 2.9274E-006

R =  0.9998

DL = 0.009027

BEC = 0.006008

Weight: None

Min Conc: <None>
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Calibration for 079CALS.D

y = 0.0013 * x  + 2.0826E-004

R =  1.0000

DL = 0.03335

BEC = 0.1583

Weight: None

Min Conc: <None>

y = 0.0018 * x  + 1.1305E-004

R =  1.0000

DL = 0.02146

BEC = 0.06293

Weight: None

Min Conc: <None>
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Calibration for 079CALS.D

y = 1.4862E-005 * x  + 9.9162E-007

R =  0.9991

DL = 0.1819

BEC = 0.06672

Weight: None

Min Conc: <None>

y = 0.0011 * x  + 5.7743E-006

R =  0.9997

DL = 0.007221

BEC = 0.005023

Weight: None

Min Conc: <None>
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Calibration for 079CALS.D

y = 5.6276E-004 * x  + 4.6051E-006

R =  0.9999

DL = 0.0114

BEC = 0.008183

Weight: None

Min Conc: <None>

y = 0.0031 * x  + 9.8691E-007

R =  0.9993

DL = 0.00168

BEC = 0.0003233

Weight: None

Min Conc: <None>
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Calibration for 079CALS.D

y = 0.0037 * x  + 1.3882E-006

R =  0.9992

DL = 0.0002761

BEC = 0.0003796

Weight: None

Min Conc: <None>

y = 0.0034 * x  + 1.9811E-006

R =  0.9992

DL = 0.0002769

BEC = 0.0005747

Weight: None

Min Conc: <None>
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Calibration for 079CALS.D

y = 6.7955E-004 * x  + 1.9549E-007

R =  0.9997

DL = 0.001495

BEC = 0.0002877

Weight: None

Min Conc: <None>

y = 8.2495E-004 * x  + 1.1970E-006

R =  1.0000

DL = 0.001521

BEC = 0.001451

Weight: None

Min Conc: <None>
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Calibration for 079CALS.D

y = 0.0014 * x  + 5.7242E-006

R =  0.9992

DL = 0.006287

BEC = 0.003999

Weight: None

Min Conc: <None>

y = 0.0069 * x  + 8.6512E-004

R =  0.9996

DL = 0.0332

BEC = 0.1254

Weight: None

Min Conc: <None>
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Calibration for 079CALS.D

y = 0.0017 * x  + 0.0021

R =  0.9993

DL = 0.01854

BEC = 1.275

Weight: None

Min Conc: <None>

y = 0.0037 * x  + 4.7251E-006

R =  0.9999

DL = 0.0008236

BEC = 0.001287

Weight: None

Min Conc: <None>
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Calibration for 079CALS.D

y = 0.0018 * x  + 2.9719E-005

R =  0.9997

DL = 0.007853

BEC = 0.01681

Weight: None

Min Conc: <None>

y = 0.0026 * x  + 3.6931E-004

R =  1.0000

DL = 0.02755

BEC = 0.1429

Weight: None

Min Conc: <None>
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Calibration for 079CALS.D

y = 0.0057 * x  + 5.3989E-004

R =  0.9997

DL = 0.004071

BEC = 0.09489

Weight: None

Min Conc: <None>

y = 0.0019 * x  + 2.5827E-004

R =  1.0000

DL = 0.006001

BEC = 0.1335

Weight: None

Min Conc: <None>
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Calibration for 079CALS.D

y = 0.0017 * x  + 2.6184E-004

R =  1.0000

DL = 0.01691

BEC = 0.1534

Weight: None

Min Conc: <None>

y = 0.0076 * x  + 0.0010

R =  1.0000

DL = 0.01672

BEC = 0.1369

Weight: None

Min Conc: <None>
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Calibration for 079CALS.D

y = 0.0044 * x  + 5.5236E-004

R =  0.9993

DL = 0.02206

BEC = 0.125

Weight: None

Min Conc: <None>

y = 0.0077 * x  + 1.0535E-004

R =  0.9999

DL = 0.002705

BEC = 0.01367

Weight: None

Min Conc: <None>
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Calibration for 079CALS.D

y = 0.0075 * x  + 1.2461E-005

R =  1.0000

DL = 0.0006858

BEC = 0.00166

Weight: None

Min Conc: <None>
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Calibration for 079CALS.D
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Calibration for 079CALS.D
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Calibration for 079CALS.D

Page 31 6/18/2019 8:22:09 AM

Page 725 of 1765



Calibration for 079CALS.D
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Calibration for 079CALS.D
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Tune Report

Tune File         : autotune.u               
Comment           :                               

       m/z      Range      Count       Mean       RSD% Background 
         7     50,000    37904.0    38186.5       2.40       1.10 
        89    100,000    59232.0    59251.0       2.73       3.00 
       205     50,000    25926.0    26890.6       3.09       9.70 

Integration Time:     0.1000 sec
 Sampling Period:     0.3100 sec
               n:        200
           Oxide:   156/140      0.487%
  Doubly Charged:    70/140      1.484%

      m/z:          7         89        205
   Height:     37,858     61,052     28,422
     Axis:       7.00      89.10     205.05
    W-50%:       0.70       0.60       0.55
    W-10%:     0.7500      0.700     0.7500

Integration Time:     0.1000 sec
Acquisition Time:    22.7600 sec

Y axis : Linear  
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Tune Report

Tune File         : autotune.u               
Comment           :                               

Tuning Parameters
===Plasma Condition===          ===Ion Lenses===                ===Q-Pole Parameters===        
      RF Power  :   1550 W           Extract 1  :      0 V            AMU Gain  :    117       
   RF Matching  :    1.5 V           Extract 2  :   -150 V          AMU Offset  :    128       
    Smpl Depth  :      8 mm         Omega Bias  :    -80 V           Axis Gain  : 0.9977       
       Torch-H  :   -1.9 mm         Omega Lens  :      8 V         Axis Offset  :    0.1       
       Torch-V  :      2 mm      Cell Entrance  :    -30 V             QP Bias  :     -3 V     
   Carrier Gas  :   0.55 L/min       Cell Exit  :    -50 V                                     
 Dilution Mode  :     ON               Deflect  :     11 V      ===Detector Parameters===      
  Dilution Gas  :    0.5 L/min      Plate Bias  :    -40 V       Discriminator  :    4.5 mV    
  Optional Gas  :      0 %      ===Octopole Parameters===            Analog HV  :   1699 V     
Nebulizer Pump  :    0.1 rps           OctP RF  :    170 V            Pulse HV  :   1218 V     
   Sample Pump  :    --- rps         OctP Bias  :     -8 V                                     
      S/C Temp  :      2 degC                                                                  
                                                                                               
===Reaction Cell===                                                                            
 Reaction Mode  :    OFF                                                                       
        H2 Gas  :      0 mL/min         He Gas  :      0 mL/min   Optional Gas  :    --- %     
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Tune Report

Tune File         : he.u                     
Comment           :                               

       m/z      Range      Count       Mean       RSD% Background 
        59     20,000     9528.0     9793.0       2.80       0.20 
        89     10,000     7653.0     7433.1       2.74       0.40 
       140     50,000    22000.0    21030.4       2.50       0.40 
       205     50,000    19747.0    19457.3       3.09       0.70 
   156/140          1     0.186%     0.147%      22.27            
    70/140          2     1.691%     1.587%       7.86            

Integration Time:     0.1000 sec
 Sampling Period:     0.6200 sec
               n:        200
           Oxide:   156/140      0.136%
  Doubly Charged:    70/140      1.578%

      m/z:         59         89        205
   Height:      9,958      7,857     20,864
     Axis:      59.00      89.05     205.05
    W-50%:       0.60       0.60       0.45
    W-10%:      0.700      0.700      0.700

Integration Time:     0.1000 sec
Acquisition Time:    22.5600 sec

Y axis : Linear  
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Tune Report

Tune File         : he.u                     
Comment           :                               

Tuning Parameters
===Plasma Condition===          ===Ion Lenses===                ===Q-Pole Parameters===        
      RF Power  :   1550 W           Extract 1  :      0 V            AMU Gain  :    117       
   RF Matching  :    1.5 V           Extract 2  :   -150 V          AMU Offset  :    128       
    Smpl Depth  :      8 mm         Omega Bias  :    -80 V           Axis Gain  : 0.9977       
       Torch-H  :   -1.9 mm         Omega Lens  :      8 V         Axis Offset  :    0.1       
       Torch-V  :      2 mm      Cell Entrance  :    -30 V             QP Bias  :    -15 V     
   Carrier Gas  :   0.55 L/min       Cell Exit  :    -60 V                                     
 Dilution Mode  :     ON               Deflect  :   -0.8 V      ===Detector Parameters===      
  Dilution Gas  :    0.5 L/min      Plate Bias  :    -60 V       Discriminator  :    4.5 mV    
  Optional Gas  :      0 %      ===Octopole Parameters===            Analog HV  :   1699 V     
Nebulizer Pump  :    0.1 rps           OctP RF  :    170 V            Pulse HV  :   1218 V     
   Sample Pump  :    --- rps         OctP Bias  :    -18 V                                     
      S/C Temp  :      2 degC                                                                  
                                                                                               
===Reaction Cell===                                                                            
 Reaction Mode  :     ON                                                                       
        H2 Gas  :      0 mL/min         He Gas  :    4.3 mL/min   Optional Gas  :    --- %     
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C:\ICPMH\1\DATA\061919B2.B\QCTUNE00.D

6/19/2019 PM 02:35 1

QC Tune Report

 

Data File: C:\ICPMH\1\7500\QCTUNE.D

Date Acquired: 19 Jun 2019  02:31:13 pm

Operator: CB 7700

Misc Info:

Vial Number: 1307

Current Method: C:\ICPMH\1\METHODS\TN_6020.m

 

 

Minimum Response(CPS)

Element               Actual            Required            Flag

 

RSD (%)

Element               Actual            Required            Flag

    6  Li                1.98                5.00                    

   59  Co                0.47                5.00                    

  115  In                1.56                5.00                    

  205  Tl                1.75                5.00                    

 

Ion Ratio

Element               Actual            Required            Flag

 

Maximum Bkg. Count(CPS)

Element               Actual            Required            Flag
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C:\ICPMH\1\DATA\061919B2.B\QCTUNE00.D

6/19/2019 PM 02:35 2

m/z->4.50        5.00 5.50 6.00 6.50 7.00 7.50

1.0E+7

5.0E+6

6 Li

Mass Calib.

   Actual: 6.05

   Required: 5.90-6.10

   Flag:

Peak Width

   Actual: 0.65

   Required: 0.90

   Flag:

m/z->57.50        58.00 58.50 59.00 59.50 60.00 60.50

2.0E+6

1.0E+6

59 Co

Mass Calib.

   Actual: 59.05

   Required: 58.90-59.10

   Flag:

Peak Width

   Actual: 0.65

   Required: 0.90

   Flag:

m/z->113.50        114.00 114.50 115.00 115.50 116.00 116.50

2.0E+7

1.0E+7

115 In

Mass Calib.

   Actual: 115.05

   Required: 114.90-115.10

   Flag:

Peak Width

   Actual: 0.60

   Required: 0.90

   Flag:

m/z->203.50        204.00 204.50 205.00 205.50 206.00 206.50

2.0E+6

1.0E+6

205 Tl

Mass Calib.

   Actual: 205.05

   Required: 204.90-205.10

   Flag:

Peak Width

   Actual: 0.65

   Required: 0.90

   Flag:

 

QC Tune Result:Pass
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C:\ICPMH\1\DATA\061919B2.B\QCTUNE00.D

6/19/2019 PM 02:35 3

Replicated Data:    Tune #1
Mass      Count(CPS)
6         3288647.00        3254248.00        3204068.00        3233365.00        3122312.00
          

7         194411.91         188837.41         187060.70         186851.41         182794.30
          

8         17.00             18.50             20.00             17.00             25.50
          

58        956585.13         946032.88         948400.13         949759.81         951185.81
          

59        891737.81         885789.38         884516.31         891898.31         895121.63
          

60        417277.50         403200.41         405762.00         401996.81         404709.50
          

95        442616.19         439636.31         434710.09         442886.00         440589.09
          

111       464487.50         446660.69         448081.91         451179.09         448344.91
          

114       1027238.00        1017778.00        1028049.00        1026723.00        1023908.00
          

115       4989440.00        4915324.00        4894657.00        4938509.00        4824376.00
          

116       637563.69         627316.19         638458.50         635297.50         631193.00
          

118       601539.38         608564.13         612766.31         612536.88         613526.31
          

204       33795.54          32820.81          33449.73          33591.58          34181.41
          

205       694292.19         692887.81         710557.38         698983.50         722004.38
          

206       559215.88         539485.69         542125.13         544505.88         549789.38
          

207       497547.50         485392.19         482489.19         483663.69         483921.19
          

208       1094742.00        1110872.00        1097848.00        1092009.00        1107370.00
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Blank Sample

TuneStep

2

3

TuneFile

he.u

nogas.u

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName

Acq Date Time 2019-06-19T14:38:28-05:00

Type 6-Blank

VialNumber 1

Sample Name RINSE

Data File Name 002BLNK.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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Calibration Blank Report

43.72

3.81

3.23

5.52

12.40

14.70

43.83

3.51

66.70

10.56

6.12

3.69

39.75

57.30

30.69

10.66

44.42

40.76

3.80

0.69

8.19

%RSD

1.41

13.85

0.63

2.44

487

3280

219

60

24

190

10

50

636

52

80

9

41

6039

38

54

15331

23668

155

649

CPS

474481

111

19564

8041

148

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

72

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Nb

Mo

Zn

As

Se

Sr

Y

Zr

Cr

Mn

Fe

Co

Ni

Cu

Al

P

K

Ca

Ti

V

Element

Li

Be

B

Na

Mg

Dilution 1

Comment

Operator CB 7700

QC Analyte Table

Acq Date Time 2019-06-19T14:45:11-05:00

Type CalBlk

VialNumber 4

Sample Name ICIS 1747053

Data File Name 003CALB.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 2:49 PM on:6/19/2019

1.16

1.09

0.53

1.09

11606485

3985577

5048953

%RSD

1.03

1.65

0.38

2.32

0.86

0.95

2

3

CPS

8337438

319532

9104488

216166

1830815

9671851

5341960

193

Tune Step

3

2

3

2

3

3

2

3

72

72

115

165

165

193

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

m/z

6

45

45

9.31

4.68

5.31

7.07

7.67

27.70

2.11

2.83

33.08

15.99

7.27

5.94

46.24

25.01

33.30

173.21

50.03

28.38

15.80

19.16

3.03

5.78

34.45

45.75

3.23

14.29

19.22

14.30

990

3530

943

958

46

4610

27

137

1406

3885

896

13

10

1

7

24

4172

20

1663

825

31

61

36

3280

23

200

123

226

3

3

3

2

3

3

2

2

3

2

3

3

2

2

2

2

3

2

3

3

3

3

2

3

3

2

2

2

193

193

193

193

193

165

193

193

193

193

193

165

165

165

165

165

165

115

115

115

165

165

165

72

72

72

72

115

206

207

208

209

232

238

181

182

185

195

197

205

139

140

141

146

147

178

107

111

118

121

133

137

95

101

103

105

(Pb)

Pb

Bi

Th

U

W

Re

Pt

Au

Tl

(Pb)

Ce
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Calibration Standard Report
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Calibration Standard Report
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Initial Calibration Verification (ICV) - US EPA Method  6020
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101.44241

19.12824

98.31813

99.74961

48.01123

98.21546

99.93323

50.02010

102.41109

108.51693

10.45543

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Initial Calibration Blank (ICB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00702

0.17549

-0.07286

0.00740

0.04148

0.11890

0.00191

0.00207

-0.01221

0.01219

0.00290

0.22055

0.00263

0.00261

-0.04883

0.14346

-1.44525

4.33498

0.04629

0.05446

Meas Value

0.06945

0.00849

8.95140

0.42280

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T15:18:20-05:00

Type ICB

VialNumber 4

Sample Name ICB 1747053

Data File Name 008_ICB.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.5

98.6

98.8

97.7

98.9

Lower Limit

80

80

80

80

%Recovery

97.7

98.4

97.8

99.3

97.91830815

9671851

5341960

11606485

3985577

5048953

0.63

0.79

0.65

0.65

1.83

Reference CPS

8337438

319532

9104488

216166

%RSD

0.79

2.31

1.24

2.91

0.411792992

9433853

5265469

11465130

3892254

4990955

3

2

3

2

3

CPS

8144824

314386

8902510

214548

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.03021

0.01556

0.05010

0.03759

0.00495

0.02334

0.09083

1.64702

0.00528

0.00012

0.95892

-0.00320

0.00062

0.00137

0.00075

0.00058

0.00247

0.00247

0.00942

0.05117

0.00252

0.19759

0.00857

0.17549

0.37606

0.00540

0.00308

0.00721

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

109.5

93.9

107.9

105.0

110.5

109.3

109.2

112.8

113.2

100.6

102.1

112.6

110.2

113.5

112.7

107.2

105.0

103.0

106.8

114.6

102.2

%Recovery

105.8

109.5

97.7

109.3

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.47450

23.46531

5.39654

1.05020

22.10645

10.93477

5.46147

5.64247

5.65948

10.06146

10.21157

2.25219

55.09651

2.26973

5.63435

53.61547

52.52189

103.00588

106.78746

114.63089

5.11120

Meas Value

5.29216

0.54757

97.68699

54.64025

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T15:25:06-05:00

Type CRI

VialNumber 1101

Sample Name CRI 1747054

Data File Name 009LCCV.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.3

98.9

98.8

98.2

99.3

Lower Limit

80

80

80

80

%Recovery

98.5

96.0

96.7

95.2

98.11830815

9671851

5341960

11606485

3985577

5048953

0.32

14.26

0.55

14.19

0.88

Reference CPS

8337438

319532

9104488

216166

%RSD

0.57

14.11

1.26

12.53

0.341795671

9600000

5283692

11464857

3915750

5012952

3

2

3

2

3

CPS

8208767

306739

8802402

205708

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

102.0

105.1

117.1

111.0

112.3

108.2

89.1

119.1

104.0

106.3

108.7

106.4

111.6

110.2

112.1

107.3

107.6

105.0

105.6

109.5

105.7

106.2

106.7

107.9

109.1

114.7

117.2

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.04089

3.15434

23.41856

2.22002

1.12273

10.82021

8.90802

5.95619

10.40314

1.06283

5.43313

2.12776

2.23297

11.02202

2.24229

2.14506

10.75604

2.10013

0.52812

2.19070

5.28629

10.62418

1.06743

5.39654

10.90833

11.47253

0.58624

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Interference Check Sample A (ICS-A) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

120000

0.434

0.8

120000

120000

120000

120000

120000

2400

QC High

1.388

0.7

20

120000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.62985

3.08079

-0.01977

1.11862

0.08978

0.22500

2.05949

0.00623

0.07230

1.49451

0.88237

99214.98799

0.33239

0.30257

99544.12803

95814.98391

105502.75843

98721.32625

95794.21752

1920.72033

Meas Value

0.57466

0.00135

6.30733

103085.83017

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T15:31:47-05:00

Type ICSA

VialNumber 1105

Sample Name ICSA 1747057

Data File Name 010ICSA.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.7

89.2

95.2

81.6

88.7

Lower Limit

80

80

80

80

%Recovery

100.6

90.2

97.3

87.3

93.61830815

9671851

5341960

11606485

3985577

5048953

5.11

11.57

5.76

9.50

4.93

Reference CPS

8337438

319532

9104488

216166

%RSD

3.16

10.37

5.12

5.37

4.281713289

8677499

4764967

11049307

3251728

4478982

3

2

3

2

3

CPS

8387543

288344

8859222

188654

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2400

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.06365

0.41542

0.08246

0.27890

0.02124

0.47851

4.39012

1.51985

0.00632

0.01525

0.15250

0.83167

0.05039

0.10028

0.00137

0.01997

0.01072

0.04590

-0.11518

0.20705

0.10982

0.12188

0.04892

3.08079

1995.00194

0.01192

-0.00110

0.00525

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Interference Check Sample AB (ICS-AB) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

108.2

115.0

96.8

99.8

100.7

107.0

94.3

105.8

111.4

98.0

98.3

105.5

96.0

105.8

99.5

97.9

93.5

98.5

95.7

92.3

89.2

%Recovery

97.4

91.6

93.3

100.4

50

25

2050

50

50

50

25

50

50

50

50

50

100000

50

50

100000

100000

100000

100000

100000

2100

ExpectedValue

50

50

100

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

54.08678

28.75837

1984.51968

49.92095

50.36779

53.47643

23.57778

52.90023

55.67774

49.01286

49.16934

52.76871

95997.00591

52.91427

49.76836

97925.12444

93468.73860

98478.42094

95663.97487

92272.18490

1872.50678

Meas Value

48.72144

45.78818

93.29843

100411.04025

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T15:38:27-05:00

Type ICSAB

VialNumber 1106

Sample Name ICSAB 1747058

Data File Name 011ICSB.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.4

93.9

100.1

87.2

92.6

Lower Limit

80

80

80

80

%Recovery

102.8

93.6

100.5

89.9

94.91830815

9671851

5341960

11606485

3985577

5048953

9.83

0.51

9.25

1.14

8.58

Reference CPS

8337438

319532

9104488

216166

%RSD

6.91

0.72

8.41

0.41

6.571738319

9029213

5013866

11616744

3477255

4677234

3

2

3

2

3

CPS

8573817

299127

9150418

194260

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

96.2

100.1

105.1

102.8

100.5

105.8

108.4

107.8

102.6

101.9

98.0

95.7

103.1

101.9

102.4

99.1

98.0

93.4

93.5

102.8

102.7

94.2

97.2

96.8

98.9

101.2

93.8

10

50

50

50

50

50

50

50

50

5

50

50

50

50

50

50

50

10

50

50

25

50

50

2050

50

50

5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

9.61716

50.02647

52.56834

51.39404

50.25197

52.88972

54.19068

53.90016

51.27774

5.09444

48.99386

47.86639

51.57216

50.94735

51.21381

49.55046

49.01130

9.33682

46.73175

51.41468

25.67040

47.11515

48.59835

1984.51968

49.42897

50.60837

4.68904

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd
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Cd

Sn
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Cs
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Ru
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Pd

2

3

TuneFile
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TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

196.53854

98.73468

196.60290

198.76157

196.74538

95.37617

199.21635

194.46371

198.84542

198.72031

196.18263

4959.59815

199.54911

198.38020

5045.68119

4979.42069

4866.75831

4920.93572

5024.79606

199.24187

FinalConcentration

198.37633

193.84956

394.18595

5118.36456

196.53854

98.73468

196.60290

198.76157

196.74538

95.37617

199.21635

194.46371

198.84542

198.72031

196.18263

4959.59815

199.54911

198.38020

5045.68119

4979.42069

4866.75831

4920.93572

5024.79606

199.24187

Meas Value

198.37633

193.84956

394.18595

5118.36456

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T15:45:05-05:00

Type Sample

VialNumber 1103

Sample Name LRC 1747056

Data File Name 012SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.0

94.9

99.3

96.4

98.5

Lower Limit

80

80

80

80

%Recovery

95.3

88.3

93.8

93.4

97.81830815

9671851

5341960

11606485

3985577

5048953

0.76

0.53

0.47

0.80

0.86

Reference CPS

8337438

319532

9104488

216166

%RSD

1.16

0.35

1.08

1.41

0.681790569

9284847

5068936

11530799

3842806

4973541

3

2

3

2

3

CPS

7946297

282215

8537187

201823

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

39.80433

196.98269

192.19251

199.43299

197.44742

199.23017

204.41979

205.09236

197.40610

19.77572

196.90466

196.91252

195.25062

195.66079

194.22809

195.86449

197.17125

39.57112

199.32312

198.32120

99.27040

194.88814

191.00605

98.73468

109.75495

199.79078

197.54298

19.82318

39.80433

196.98269

192.19251

199.43299

197.44742

199.23017

204.41979

205.09236

197.40610

19.77572

196.90466

196.91252

195.25062

195.66079

194.22809

195.86449

197.17125

39.57112

199.32312

198.32120

99.27040

194.88814

191.00605

98.73468

109.75495

199.79078

197.54298

19.82318

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

FAILED

FAILED

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

993.72679

2.05812

943.50494

1016.75203

1038.17494

520.65169

1031.93726

0.01812

923.99535

906.79757

975.67638

47913.25917

970.93991

947.20524

49162.92622

46138.10095

49522.29077

47808.87372

49204.20592

1918.34369

FinalConcentration

1057.92055

994.88100

2070.80128

51006.35108

993.72679

2.05812

943.50494

1016.75203

1038.17494

520.65169

1031.93726

0.01812

923.99535

906.79757

975.67638

47913.25917

970.93991

947.20524

49162.92622

46138.10095

49522.29077

47808.87372

49204.20592

1918.34369

Meas Value

1057.92055

994.88100

2070.80128

51006.35108

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T15:51:35-05:00

Type Sample

VialNumber 1301

Sample Name LRC 1747059

Data File Name 013SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.6

93.3

99.5

90.5

94.0

Lower Limit

80

80

80

80

%Recovery

90.8

91.3

95.6

90.7

93.41830815

9671851

5341960

11606485

3985577

5048953

2.10

3.99

3.02

2.60

4.08

Reference CPS

8337438

319532

9104488

216166

%RSD

2.68

3.89

4.11

4.08

1.691709599

8859409

4984883

11543601

3608808

4745867

3

2

3

2

3

CPS

7571504

291759

8707809

196116

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

195.39624

975.69780

0.08663

1045.87586

1032.32740

0.28153

8.43315

1069.17140

0.03929

0.00947

1.37745

924.56118

0.04351

0.07046

0.01784

0.02117

972.79293

189.18501

958.82383

1011.50291

506.54459

0.16471

0.04775

2.05812

1535.17711

0.01781

0.07555

0.02723

195.39624

975.69780

0.08663

1045.87586

1032.32740

0.28153

8.43315

1069.17140

0.03929

0.00947

1.37745

924.56118

0.04351

0.07046

0.01784

0.02117

972.79293

189.18501

958.82383

1011.50291

506.54459

0.16471

0.04775

2.05812

1535.17711

0.01781

0.07555

0.02723

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

FAILED

FAILED

QC Flag

FAILED

FAILED

FAILED

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1935.40714

1.15920

1830.49666

4466.62726

1959.11560

996.44527

2002.97218

0.01887

1778.82753

1723.75675

4647.56277

92381.79393

1895.32336

1796.43462

95059.85405

88788.76730

95180.85373

90923.87914

96639.36035

3758.81902

FinalConcentration

2185.34492

2038.80161

4330.14313

97853.49199

1935.40714

1.15920

1830.49666

4466.62726

1959.11560

996.44527

2002.97218

0.01887

1778.82753

1723.75675

4647.56277

92381.79393

1895.32336

1796.43462

95059.85405

88788.76730

95180.85373

90923.87914

96639.36035

3758.81902

Meas Value

2185.34492

2038.80161

4330.14313

97853.49199

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T15:58:06-05:00

Type Sample

VialNumber 1302

Sample Name LRC 1747060

Data File Name 014SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 4:02 PM on:6/19/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

86.7

89.5

95.0

84.3

87.8

Lower Limit

80

80

80

80

%Recovery

86.8

92.9

94.1

89.8

91.01830815

9671851

5341960

11606485

3985577

5048953

0.96

8.67

0.34

7.76

0.45

Reference CPS

8337438

319532

9104488

216166

%RSD

1.06

7.32

0.37

3.72

1.801666196

8386680

4782360

11030289

3361598

4434688

3

2

3

2

3

CPS

7235039

296859

8571664

194010

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

FAILED

QC ISTD Table

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

386.18324

4768.91874

1924.60386

2071.26305

2056.76210

0.19129

2.72028

2084.60820

0.04422

0.01957

0.30182

4482.18927

0.06909

0.14692

0.01242

0.02179

1923.27350

364.98190

1849.25303

2007.35101

976.60443

0.27175

0.05306

1.15920

2991.79490

0.01078

0.30075

0.04358

386.18324

4768.91874

1924.60386

2071.26305

2056.76210

0.19129

2.72028

2084.60820

0.04422

0.01957

0.30182

4482.18927

0.06909

0.14692

0.01242

0.02179

1923.27350

364.98190

1849.25303

2007.35101

976.60443

0.27175

0.05306

1.15920

2991.79490

0.01078

0.30075

0.04358

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

102.9

103.9

127.6

106.1

103.9

102.1

99.9

102.9

106.2

100.3

100.8

102.4

103.6

107.4

103.2

105.8

100.1

96.3

102.6

100.8

98.9

%Recovery

99.2

98.3

136.5

103.5

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

102.93931

51.95184

63.78596

106.11914

103.86342

102.10661

49.92580

102.92420

106.19419

100.33937

100.81527

102.35554

2589.34384

107.36363

103.20406

2645.33958

2501.51967

2407.76647

2565.29811

2519.25313

98.93055

Meas Value

99.16406

98.28603

272.94266

2587.71659

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T16:04:37-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 015_CCV.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 4:09 PM on:6/19/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.3

94.7

99.4

96.0

97.4

Lower Limit

80

80

80

80

%Recovery

93.3

85.2

91.3

87.7

93.11830815

9671851

5341960

11606485

3985577

5048953

0.54

0.83

0.71

1.83

0.94

Reference CPS

8337438

319532

9104488

216166

%RSD

0.35

0.71

0.55

0.97

0.381704987

9212733

5058147

11534289

3827412

4918859

3

2

3

2

3

CPS

7782796

272391

8309316

189610

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

102.9

104.3

98.8

101.3

102.1

102.3

102.2

106.6

99.7

99.3

99.3

110.1

97.7

98.1

97.9

97.1

101.3

99.3

99.2

105.6

106.1

95.3

94.4

127.6

104.1

105.3

104.7

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.57981

104.28701

98.83410

101.33663

102.14327

102.31299

102.24856

106.56768

99.65367

9.92669

99.27954

110.10177

97.68775

98.11970

97.86515

97.09941

101.27707

19.85648

99.21136

105.61893

53.02575

95.28843

94.42308

63.78596

104.12770

105.27913

10.46517

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00492

0.17115

-0.26670

0.25771

0.08875

0.15590

0.01376

-0.00058

0.02154

0.01038

0.00652

0.62831

0.00397

0.00625

0.32219

0.29770

0.31917

5.96922

-0.63685

0.09899

Meas Value

0.22461

0.05591

53.27977

4.93604

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T16:11:17-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 016_CCB.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 4:16 PM on:6/19/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.2

94.7

99.8

97.1

101.0

Lower Limit

80

80

80

80

%Recovery

94.0

91.9

91.9

94.7

94.11830815

9671851

5341960

11606485

3985577

5048953

3.38

0.25

2.99

0.79

3.33

Reference CPS

8337438

319532

9104488

216166

%RSD

2.03

1.93

3.30

3.53

2.341722504

9397313

5060167

11584898

3871814

5097122

3

2

3

2

3

CPS

7838679

293529

8365548

204794

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.23464

0.96237

0.19257

0.02001

0.00766

0.00856

0.01068

2.60453

0.00199

0.00440

0.62380

6.19312

-0.00092

0.00049

0.00027

0.00032

0.00208

0.02968

0.02321

0.15819

0.31371

0.06878

0.00745

0.17115

5.35865

0.00363

0.00063

-0.00147

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.91077

0.10527

1.37684

0.21547

1.85459

2.00839

1.90048

4.33612

1.80164

0.23094

160.31216

3.40056

2.58760

2.33538

4.17575

383.13022

FinalConcentration

0.89937

0.27348

93.04036

35.93476

53.18050

324.55705

16.74825

58.09126

1.45538

0.05263

0.68842

0.10774

0.92730

1.00420

0.95024

2.16806

0.90082

0.11547

80.15608

1.70028

1.29380

1.16769

2.08788

191.56511

Meas Value

0.44968

0.13674

46.52018

17.96738

26.59025

162.27852

8.37413

29.04563

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9
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23

24

27

31

39
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Zr
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Co

Ni

Cu

Zn
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Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431089

Operator CB 7700

Acq Date Time 2019-06-19T16:18:01-05:00

Type Sample

VialNumber 2101

Sample Name MB 160-431089/1-A

Data File Name 017SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)
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Upper Limit
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Lower Limit
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98.1
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CPS
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2

3
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3
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QC ISTD Table
Element

Li (IS)
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94.7
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Th
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Cd

Sn
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3
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2
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193
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193
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

61.38141

8.31667

2004.24393

2342.62275

1775.45762

2231.17993

1208.37394

89.76791

584.91097

1485.55866

2716.61272

137821.55185

590.95586

1097.77933

26794.63363

77280.90505

5385.44084

21182.89025

49090.62905

3538.03913

FinalConcentration

70.60194

1063.90036

1130.39978

2463.24991

6.13814

0.83167

200.42439

234.26227

177.54576

223.11799

120.83739

8.97679

58.49110

148.55587

271.66127

13782.15519

59.09559

109.77793

2679.46336

7728.09050

538.54408

2118.28902

4909.06291

353.80391

Meas Value

7.06019

106.39004

113.03998

246.32499

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T16:24:44-05:00

Type Sample

VialNumber 2102

Sample Name LCSSRM 160-431089/3-A

Data File Name 018SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit
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12080

80
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80

80
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97.6

96.0

104.0

97.2

104.0

Lower Limit

80

80
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%Recovery

91.9

85.2

93.1

86.0

95.61830815

9671851

5341960

11606485

3985577

5048953

0.48

2.15

0.93

1.34

1.02

Reference CPS

8337438

319532

9104488

216166

%RSD

0.62

3.07

0.95

3.04

0.921751117

9438454

5127910

12070916

3873381

5251360

3

2

3

2

3

CPS

7658587

272283

8480267

185835

Tune Step

3

2

3

2
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115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au
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Ce
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Cd

Sn
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Te
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Nb

Mo

Ru

Rh
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200
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2000
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ug/l
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ug/l
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ug/l
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ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l
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1174.01138

4.93237

120.04040
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0.82022
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0.03632
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157.58461
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262.54861
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6.47344

23.34537

3.90822

45.02236

231.98772

104.65002

48.41583

0.17772

1.15325
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121.14245

0.00363

0.00854
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3

3

2

2
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3
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3

3

2

2

2
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3

3
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2

2
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000
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5000
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5000
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50000
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100000

100000
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High Value
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ug/l
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ug/l
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

78.67905

2.53834

738.90109

626.04870

144.63922

31.66123

1122.34994

165.18520

1210.90384

67.68682

6415.93869

197048.93882

301.71448

109.74809

58457.53132

37751.97164

839.41507

9754.56832

179722.97045

1397.51440

FinalConcentration

45.97898

10.53597

98.05560

1908.95983

39.33953

1.26917

369.45054

313.02435

72.31961

15.83062

561.17497

82.59260

605.45192

33.84341

3207.96935

98524.46941

150.85724

54.87405

29228.76566

18875.98582

419.70754

4877.28416

89861.48523

698.75720

Meas Value

22.98949

5.26798

49.02780

954.47992
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2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2
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6

6

6

45
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m/z

7

9
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Nb

Cu

Zn
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Se

Sr

Y
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Cr
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Fe
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P
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Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T16:31:27-05:00

Type Sample

VialNumber 2103

Sample Name 160-34280-B-19-A

Data File Name 019SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 4:36 PM on:6/19/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120
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120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit
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80
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0.38
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0.54

1.43

Reference CPS

8337438

319532

9104488

216166
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2

3

2

3

CPS
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3

2

3

2
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In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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45
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table
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Pb
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Th
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ug/l
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ug/l
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726.62569
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3.14270
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0.00678
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67.47533
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54.23213
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte
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B
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1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

79.86923

2.73388

835.89904

689.80612

153.26893

34.22224

1131.62678

170.04567

1479.23573

78.43419

6778.14676

208865.74753

338.29171

116.10783

68965.27645

47177.44643

964.33757

11984.41151

202833.87803

1598.07770

FinalConcentration

45.46906

10.31462

258.75264

2225.93520

7.98692

0.27339

83.58990

68.98061

15.32689

3.42222

113.16268

17.00457

147.92357

7.84342

677.81468

20886.57475

33.82917

11.61078

6896.52764

4717.74464

96.43376

1198.44115

20283.38780

159.80777

Meas Value

4.54691

1.03146

25.87526

222.59352

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T16:38:04-05:00

Type Sample

VialNumber 2104

Sample Name 160-34280-B-19-A SD

Data File Name 020SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 4:42 PM on:6/19/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.9

94.6

101.3

95.8

99.7

Lower Limit

80

80

80

80

%Recovery

92.2

88.2

94.9

87.1

92.71830815

9671851

5341960

11606485

3985577

5048953

1.39

16.02

0.50

15.94

0.82

Reference CPS

8337438

319532

9104488

216166

%RSD

0.56

17.76

0.44

15.14

0.801697154

9278100

5052285

11761826

3818077

5032898

3

2

3

2

3

CPS

7683145

281921

8638124

188248

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

4.14232

297.60692

2.97902

71.82812

706.41502

2.54633

0.14427

6.14250

0.00875

0.01451

0.19119

2818.43659

51.92182

143.22267

22.84027

113.45710

42.47040

4.23374

20.51239

23.30376

4.27381

0.00000

41.36725

2.73388

28.15663

0.00095

0.01503

0.03640

0.41423

29.76069

0.29790

7.18281

70.64150

0.25463

0.01443

0.61425

0.00088

0.00145

0.01912

281.84366

5.19218

14.32227

2.28403

11.34571

4.24704

0.42337

2.05124

2.33038

0.42738

0.00000

4.13672

0.27339

2.81566

0.00010

0.00150

0.00364

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1027.86800

3.42130

1306.90390

1375.51124

1067.43236

445.84351

2139.90283

137.29878

1647.10138

879.34665

3463.09673

233224.63067

1186.15390

1046.78190

51619.92718

136444.02079

1701.92958

27121.84839

135518.66945

3116.36467

FinalConcentration

210.67398

115.62092

295.54107

10556.55173

513.93400

1.71065

653.45195

687.75562

533.71618

222.92175

1069.95141

68.64939

823.55069

439.67332

1731.54837

116612.31534

593.07695

523.39095

25809.96359

68222.01039

850.96479

13560.92420

67759.33472

1558.18234

Meas Value

105.33699

57.81046

147.77054

5278.27586

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T16:44:43-05:00

Type Sample

VialNumber 2105

Sample Name 160-34280-A-19-C MS

Data File Name 021SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 4:49 PM on:6/19/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.6

93.5

96.7

90.5

92.4

Lower Limit

80

80

80

80

%Recovery

88.6

101.4

105.6

89.0

92.01830815

9671851

5341960

11606485

3985577

5048953

0.58

0.53

0.56

1.05

1.84

Reference CPS

8337438

319532

9104488

216166

%RSD

1.06

1.07

1.33

2.40

0.351684694

8667441

4994312

11219315

3606660

4666877

3

2

3

2

3

CPS

7387527

323974

9610213

192304

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

194.70861

1230.35196

981.63852

1108.71412

1726.51823

5.66874

0.10326

608.59951

0.01969

0.02390

0.05778

4325.03719

71.29098

166.08510

25.90182

119.19809

1000.60147

194.82463

979.23282

968.85061

216.38257

0.50097

49.89476

3.42130

464.76694

0.01783

0.07643

0.09132

97.35430

615.17598

490.81926

554.35706

863.25911

2.83437

0.05163

304.29975

0.00985

0.01195

0.02889

2162.51860

35.64549

83.04255

12.95091

59.59905

500.30074

97.41231

489.61641

484.42530

108.19128

0.25048

24.94738

1.71065

232.38347

0.00892

0.03822

0.04566

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1002.80226

3.46303

1233.91796

1369.92425

1093.97884

423.02134

2027.13628

163.11432

1609.41409

866.29084

3550.69141

194328.71940

1295.43719

1048.59096

51275.96177

124353.72861

1665.28829

24378.02779

126199.10328

2888.16998

FinalConcentration

196.31515

108.54216

273.19707

10482.50159

501.40113

1.73151

616.95898

684.96212

546.98942

211.51067

1013.56814

81.55716

804.70705

433.14542

1775.34571

97164.35970

647.71859

524.29548

25637.98089

62176.86431

832.64414

12189.01389

63099.55164

1444.08499

Meas Value

98.15758

54.27108

136.59853

5241.25080

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T16:51:14-05:00

Type Sample

VialNumber 2106

Sample Name 160-34280-A-19-D MSD

Data File Name 022SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 4:55 PM on:6/19/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.2

94.6

100.4

92.7

97.0

Lower Limit

80

80

80

80

%Recovery

89.8

100.2

106.3

90.2

94.41830815

9671851

5341960

11606485

3985577

5048953

4.02

7.08

6.31

7.87

5.50

Reference CPS

8337438

319532

9104488

216166

%RSD

2.23

7.03

4.20

7.06

1.791727472

9009934

5051191

11654476

3695411

4897006

3

2

3

2

3

CPS

7487615

320228

9680270

195047

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

184.65414

1281.80674

946.58319

1037.11559

1645.02461

5.29280

0.14424

631.98373

0.01809

0.02332

0.06317

2895.06048

66.35757

150.46969

23.36414

104.33644

940.50886

183.60287

949.18204

904.88746

215.54745

0.35446

42.65611

3.46303

458.10852

0.00461

0.10030

0.10221

92.32707

640.90337

473.29160

518.55780

822.51230

2.64640

0.07212

315.99186

0.00904

0.01166

0.03159

1447.53024

33.17878

75.23485

11.68207

52.16822

470.25443

91.80144

474.59102

452.44373

107.77372

0.17723

21.32805

1.73151

229.05426

0.00230

0.05015

0.05111

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

176.63048

2.47847

711.76617

960.75697

330.36136

121.92744

1178.10950

153.23363

1295.93198

230.57507

6076.58936

186465.00271

322.46296

199.51759

55481.03449

35984.53172

2343.66346

10785.13218

175211.50990

1422.94369

FinalConcentration

142.12203

19.92109

1957.85332

2568.46083

88.31524

1.23924

355.88308

480.37849

165.18068

60.96372

589.05475

76.61682

647.96599

115.28754

3038.29468

93232.50136

161.23148

99.75880

27740.51724

17992.26586

1171.83173

5392.56609

87605.75495

711.47184

Meas Value

71.06102

9.96054

978.92666

1284.23041

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T16:57:45-05:00

Type Sample

VialNumber 2107

Sample Name 160-34280-B-19-A PDS

Data File Name 023SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 5:02 PM on:6/19/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.9

96.7

99.1

95.5

94.3

Lower Limit

80

80

80

80

%Recovery

86.3

98.8

101.2

87.4

90.61830815

9671851

5341960

11606485

3985577

5048953

0.97

5.96

1.10

4.37

0.67

Reference CPS

8337438

319532

9104488

216166

%RSD

0.40

4.29

0.83

3.30

0.971658105

8697623

5166259

11497755

3805463

4762972

3

2

3

2

3

CPS

7199092

315588

9210799

189010

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

44.29955

328.48760

2.74412

107.25731

716.30131

2.30033

0.14265

114.01731

0.00952

0.00746

0.01517

2684.41689

45.85327

128.11073

20.00057

99.62907

241.26433

42.81806

29.26713

63.35302

107.59906

0.26475

36.39996

2.47847

120.49101

0.01856

0.02831

0.08360

22.14978

164.24380

1.37206

53.62866

358.15066

1.15016

0.07132

57.00866

0.00476

0.00373

0.00758

1342.20845

22.92663

64.05537

10.00029

49.81454

120.63216

21.40903

14.63357

31.67651

53.79953

0.13237

18.19998

1.23924

60.24551

0.00928

0.01416

0.04180

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

42.07607

1.82869

694.71203

421.82054

133.93244

21.71753

539.41250

67.96932

874.97770

67.87494

5992.67834

201203.97796

748.78686

248.38304

13599.15015

32237.77293

220.90625

11808.83281

56430.13530

929.09003

FinalConcentration

36.47551

15.57184

124.04877

615.71521

21.03804

0.91435

347.35601

210.91027

66.96622

10.85877

269.70625

33.98466

437.48885

33.93747

2996.33917

100601.98898

374.39343

124.19152

6799.57507

16118.88646

110.45312

5904.41640

28215.06765

464.54502

Meas Value

18.23776

7.78592

62.02439

307.85761

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T17:04:21-05:00

Type Sample

VialNumber 2108

Sample Name 160-34280-B-20-A

Data File Name 024SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 5:09 PM on:6/19/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.5

97.5

103.9

96.0

100.1

Lower Limit

80

80

80

80

%Recovery

95.4

102.8

109.7

93.1

98.51830815

9671851

5341960

11606485

3985577

5048953

13.16

0.53

14.81

1.22

13.31

Reference CPS

8337438

319532

9104488

216166

%RSD

11.42

1.04

12.94

2.32

10.471804014

9331476

5210081

12055475

3827740

5052072

3

2

3

2

3

CPS

7957049

328368

9990034

201153

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

4.18568

161.00369

3.37097

78.15745

757.02971

1.72991

0.03720

6.32210

0.00309

0.01657

-0.00995

2102.54566

44.10276

133.57625

25.34701

130.15572

40.07062

24.34082

7.96082

22.69740

3.74030

0.48035

75.95975

1.82869

11.44996

0.00447

0.01093

0.03465

2.09284

80.50184

1.68548

39.07873

378.51485

0.86495

0.01860

3.16105

0.00154

0.00828

-0.00498

1051.27283

22.05138

66.78812

12.67351

65.07786

20.03531

12.17041

3.98041

11.34870

1.87015

0.24018

37.97987

0.91435

5.72498

0.00223

0.00547

0.01732

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

953.66262

1.73874

1335.91281

1297.09712

1062.30200

414.07909

1524.55888

47.72001

1386.83259

913.18551

2987.14958

208121.74207

1133.93785

1080.14872

24286.90648

115718.00503

1004.25179

30714.18920

53646.25194

1746.81527

FinalConcentration

164.98773

121.93879

296.36828

9661.45177

476.83131

0.86937

667.95641

648.54856

531.15100

207.03954

762.27944

23.86000

693.41630

456.59275

1493.57479

104060.87104

566.96893

540.07436

12143.45324

57859.00252

502.12590

15357.09460

26823.12597

873.40763

Meas Value

82.49387

60.96940

148.18414

4830.72588

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T17:10:58-05:00

Type Sample

VialNumber 2109

Sample Name 160-34280-A-20-C MS

Data File Name 025SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 5:15 PM on:6/19/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.2

94.6

100.2

93.1

95.3

Lower Limit

80

80

80

80

%Recovery

91.1

99.8

104.4

90.7

95.71830815

9671851

5341960

11606485

3985577

5048953

5.22

1.71

5.69

0.27

5.62

Reference CPS

8337438

319532

9104488

216166

%RSD

4.86

0.13

5.18

0.83

3.751751423

9016429

5052274

11634227

3711052

4809518

3

2

3

2

3

CPS

7597247

318745

9505862

196093

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

197.03515

1097.95521

980.34609

1105.89910

1127.58546

3.38061

0.09006

722.41905

0.02191

0.01040

0.00606

3514.99178

44.46689

131.57356

24.27878

121.46880

1002.90290

197.63235

964.06524

961.17473

239.78936

0.63366

70.63603

1.73874

460.92382

-0.00004

0.07066

0.04559

98.51758

548.97761

490.17305

552.94955

563.79273

1.69030

0.04503

361.20952

0.01096

0.00520

0.00303

1757.49589

22.23344

65.78678

12.13939

60.73440

501.45145

98.81617

482.03262

480.58736

119.89468

0.31683

35.31801

0.86937

230.46191

-0.00002

0.03533

0.02279

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 5:15 PM on:6/19/2019Page 763 of 1765



Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

922.61109

1.84777

1288.02170

1352.55810

1060.23847

386.78821

1615.95501

71.49666

1589.37666

905.09367

3125.87758

255326.37301

1103.88860

1063.68948

27446.12518

132885.29248

1064.27472

34673.78046

77472.89275

2028.86815

FinalConcentration

175.27806

124.42551

302.69457

9623.00796

461.30555

0.92388

644.01085

676.27905

530.11924

193.39410

807.97751

35.74833

794.68833

452.54684

1562.93879

127663.18650

551.94430

531.84474

13723.06259

66442.64624

532.13736

17336.89023

38736.44637

1014.43407

Meas Value

87.63903

62.21275

151.34728

4811.50398

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T17:17:29-05:00

Type Sample

VialNumber 2110

Sample Name 160-34280-A-20-D MSD

Data File Name 026SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.5

93.5

97.4

92.0

93.2

Lower Limit

80

80

80

80

%Recovery

88.8

99.0

104.4

89.9

93.01830815

9671851

5341960

11606485

3985577

5048953

0.19

0.67

0.82

0.68

0.62

Reference CPS

8337438

319532

9104488

216166

%RSD

0.28

1.30

0.67

1.59

0.441703255

8751036

4996576

11304715

3667474

4706615

3

2

3

2

3

CPS

7401045

316207

9506287

194280

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

198.27793

1142.97139

981.08720

1135.03298

1247.74333

4.00599

0.13370

652.37533

0.01778

0.02474

-0.00856

2367.59452

59.77509

190.64743

40.13020

210.16744

1036.35484

200.74800

960.92948

945.40708

212.24690

0.63812

87.68491

1.84777

443.95523

0.00491

0.07042

0.05616

99.13896

571.48569

490.54360

567.51649

623.87166

2.00299

0.06685

326.18766

0.00889

0.01237

-0.00428

1183.79726

29.88755

95.32372

20.06510

105.08372

518.17742

100.37400

480.46474

472.70354

106.12345

0.31906

43.84245

0.92388

221.97761

0.00246

0.03521

0.02808

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

112.6

94.5

138.4

68.1

112.8

111.8

113.5

114.3

114.2

103.8

106.1

110.3

116.1

120.6

115.8

110.4

105.1

103.5

108.3

112.4

105.1

%Recovery

101.9

103.0

106.1

113.4

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.63037

23.63677

6.91812

0.68068

22.55948

11.17992

5.67304

5.71426

5.70935

10.37622

10.60870

2.20690

58.03783

2.41112

5.79023

55.18323

52.56400

103.45331

108.28249

112.36480

5.25610

Meas Value

5.09310

0.51502

106.11721

56.70048

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T17:24:01-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 027LCCV.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.5

96.1

100.8

97.8

100.2

Lower Limit

80

80

80

80

%Recovery

96.0

90.4

94.9

90.0

96.11830815

9671851

5341960

11606485

3985577

5048953

1.43

2.55

1.64

4.23

0.50

Reference CPS

8337438

319532

9104488

216166

%RSD

0.20

3.23

0.52

4.20

1.331758909

9524219

5133967

11695744

3897175

5056771

3

2

3

2

3

CPS

8006917

288802

8638620

194555

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

135.2

112.1

117.4

115.0

116.4

106.9

87.2

201.0

107.0

106.4

104.3

111.2

110.9

109.8

112.7

107.8

108.0

105.8

111.0

116.5

109.4

97.1

104.9

138.4

114.3

117.3

112.4

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.70499

3.36285

23.47096

2.30100

1.16425

10.69498

8.72473

10.05215

10.70165

1.06377

5.21556

2.22300

2.21786

10.97823

2.25488

2.15653

10.80192

2.11617

0.55492

2.33048

5.46784

9.71048

1.04915

6.91812

11.43437

11.73330

0.56205

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

103.7

105.6

103.6

107.1

105.5

102.8

108.3

103.2

107.5

100.8

101.5

102.7

103.3

109.0

105.3

103.3

99.2

95.6

101.1

99.8

98.3

%Recovery

99.4

100.1

105.2

101.9

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

103.70761

52.79183

51.79571

107.10742

105.45835

102.77851

54.15016

103.18311

107.46280

100.78233

101.53589

102.65967

2582.58079

108.96021

105.34701

2582.48116

2479.81991

2391.10025

2527.80428

2494.40656

98.34067

Meas Value

99.37587

100.08223

210.46670

2548.17212

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T17:30:42-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 028_CCV.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.3

95.3

101.1

96.0

100.4

Lower Limit

80

80

80

80

%Recovery

93.5

88.1

96.0

89.9

97.31830815

9671851

5341960

11606485

3985577

5048953

0.47

1.69

0.93

1.14

1.02

Reference CPS

8337438

319532

9104488

216166

%RSD

0.58

0.51

0.77

1.03

0.921781085

9408697

5090786

11738113

3824283

5068177

3

2

3

2

3

CPS

7796597

281594

8743096

194291

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

99.5

100.6

102.9

100.3

100.5

105.0

104.3

106.6

100.4

101.5

99.2

98.7

101.2

100.5

100.2

99.1

102.2

101.1

100.3

103.6

104.7

97.5

97.1

103.6

105.9

105.0

104.3

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.90675

100.62616

102.93128

100.34707

100.45661

105.00192

104.33435

106.57198

100.35206

10.15175

99.21418

98.72213

101.20655

100.51544

100.22708

99.12655

102.22446

20.21889

100.34179

103.58183

52.34395

97.52246

97.12483

51.79571

105.85352

104.99477

10.42600

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00682

0.22759

-0.42047

0.15476

0.09704

0.20021

0.00023

-0.00073

0.01944

0.01078

-0.00104

0.26329

0.00170

-0.00453

0.09034

0.15692

-1.90016

3.26770

-4.03841

0.03238

Meas Value

-0.04314

0.01194

14.87453

1.23370

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T17:37:23-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 029_CCB.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 5:42 PM on:6/19/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.7

96.2

100.4

97.3

100.1

Lower Limit

80

80

80

80

%Recovery

96.1

95.1

95.9

96.6

96.81830815

9671851

5341960

11606485

3985577

5048953

0.87

0.95

0.72

0.42

1.22

Reference CPS

8337438

319532

9104488

216166

%RSD

0.65

2.19

0.90

3.16

0.391772506

9548316

5138386

11650955

3879085

5054025

3

2

3

2

3

CPS

8012848

303804

8732036

208892

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.12888

0.14371

0.19596

0.01541

0.00321

0.01122

0.01690

2.53125

0.00145

0.00333

0.50110

0.04896

-0.00087

0.00053

-0.00009

0.00090

0.00103

0.01124

0.00542

0.09700

0.07178

0.09443

0.00401

0.22759

0.74477

0.00571

0.00110

-0.00047

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

55.51747

2.67844

267.79456

227.87230

42.09548

24.19943

558.13455

116.94894

441.67972

104.07230

1460.41473

229035.49819

59.95544

55.27826

14763.12237

36363.49803

298.98555

6450.54520

66597.34400

793.03585

FinalConcentration

67.77184

18.01458

72.68850

388.58111

27.75873

1.33922

133.89728

113.93615

21.04774

12.09971

279.06728

58.47447

220.83986

52.03615

730.20736

114517.74910

29.97772

27.63913

7381.56119

18181.74901

149.49277

3225.27260

33298.67200

396.51793

Meas Value

33.88592

9.00729

36.34425

194.29056

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T17:44:07-05:00

Type Sample

VialNumber 2111

Sample Name 160-34280-B-21-A

Data File Name 030SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 5:48 PM on:6/19/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.7

95.7

100.1

92.8

96.3

Lower Limit

80

80

80

80

%Recovery

93.0

107.6

115.3

90.1

97.11830815

9671851

5341960

11606485

3985577

5048953

0.80

4.05

0.56

3.77

0.85

Reference CPS

8337438

319532

9104488

216166

%RSD

0.20

2.20

1.15

2.42

2.061777631

9157956

5110876

11616212

3696901

4861640

3

2

3

2

3

CPS

7756300

343856

10495201

194868

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.13938

113.69035

3.74270

93.23487

69.72107

2.60653

0.10008

4.53779

0.00469

0.02283

0.26223

3140.29875

29.25748

85.23065

15.59123

80.97178

30.45709

0.63868

0.85116

26.77126

3.55243

0.73857

31.54578

2.67844

6.31366

0.01088

0.00613

0.05384

0.56969

56.84518

1.87135

46.61743

34.86054

1.30327

0.05004

2.26890

0.00235

0.01141

0.13112

1570.14938

14.62874

42.61532

7.79562

40.48589

15.22855

0.31934

0.42558

13.38563

1.77621

0.36928

15.77289

1.33922

3.15683

0.00544

0.00307

0.02692

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

937.46154

2.11381

1192.97860

1248.13138

983.49972

443.63295

1642.09874

68.17494

1217.30339

886.49388

2206.74946

246916.78624

1032.65863

1050.86754

22929.31964

153158.44393

1137.26325

18140.59621

65838.73667

1580.95189

FinalConcentration

289.54746

126.52436

244.48169

8604.97751

468.73077

1.05691

596.48930

624.06569

491.74986

221.81648

821.04937

34.08747

608.65169

443.24694

1103.37473

123458.39312

516.32932

525.43377

11464.65982

76579.22196

568.63163

9070.29811

32919.36833

790.47595

Meas Value

144.77373

63.26218

122.24084

4302.48875

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T17:50:46-05:00

Type Sample

VialNumber 2112

Sample Name 160-34280-A-21-C MS

Data File Name 031SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 5:55 PM on:6/19/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.0

93.3

95.3

91.7

92.1

Lower Limit

80

80

80

80

%Recovery

84.8

105.7

107.4

88.7

91.01830815

9671851

5341960

11606485

3985577

5048953

0.46

0.20

0.97

0.45

1.13

Reference CPS

8337438

319532

9104488

216166

%RSD

1.01

1.33

0.44

2.65

0.951665159

8609995

4983666

11059000

3656571

4648855

3

2

3

2

3

CPS

7070878

337844

9781832

191639

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

193.73878

1111.61979

981.37785

1139.23060

1101.78934

5.88353

0.13830

543.04729

0.01478

0.02275

0.14260

3952.22360

44.12210

104.30299

16.79310

79.69756

1001.93054

194.29301

957.42192

960.54098

189.21172

0.27852

31.65468

2.11381

440.47363

0.00788

0.07505

0.05882

96.86939

555.80989

490.68893

569.61530

550.89467

2.94176

0.06915

271.52365

0.00739

0.01138

0.07130

1976.11180

22.06105

52.15150

8.39655

39.84878

500.96527

97.14651

478.71096

480.27049

94.60586

0.13926

15.82734

1.05691

220.23681

0.00394

0.03753

0.02941

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

925.68209

2.19892

1167.25175

1198.60250

965.97328

437.35250

1679.80796

65.70339

1132.86510

858.84927

2101.41139

212862.69525

1041.01583

1017.10502

22209.25672

144471.44271

1084.05021

17030.05468

61997.87980

1485.60741

FinalConcentration

288.97291

126.70694

251.74758

8508.29837

462.84105

1.09946

583.62587

599.30125

482.98664

218.67625

839.90398

32.85170

566.43255

429.42464

1050.70570

106431.34762

520.50792

508.55251

11104.62836

72235.72135

542.02510

8515.02734

30998.93990

742.80370

Meas Value

144.48646

63.35347

125.87379

4254.14919

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T17:57:15-05:00

Type Sample

VialNumber 2201

Sample Name 160-34280-A-21-D MSD

Data File Name 032SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 6:01 PM on:6/19/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

86.5

92.3

92.2

91.1

89.8

Lower Limit

80

80

80

80

%Recovery

81.9

104.4

105.2

87.8

89.41830815

9671851

5341960

11606485

3985577

5048953

3.35

1.23

4.45

1.67

4.17

Reference CPS

8337438

319532

9104488

216166

%RSD

3.87

0.57

2.36

3.13

3.891636667

8369825

4929844

10697207

3632373

4535860

3

2

3

2

3

CPS

6828164

333462

9574760

189830

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

202.63423

1164.35328

987.57682

1159.82887

1141.84056

5.14122

0.15982

598.29669

0.01682

0.01629

0.12285

4043.65378

49.43041

119.45951

19.28687

91.12667

1041.56504

200.44711

990.26173

994.11831

214.71045

0.30852

29.08509

2.19892

454.44764

0.00599

0.07781

0.04588

101.31712

582.17664

493.78841

579.91444

570.92028

2.57061

0.07991

299.14834

0.00841

0.00815

0.06143

2021.82689

24.71520

59.72975

9.64344

45.56334

520.78252

100.22355

495.13086

497.05916

107.35522

0.15426

14.54255

1.09946

227.22382

0.00299

0.03891

0.02294

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.38548

0.01551

0.18344

0.14883

0.01532

0.34516

-0.54499

1.71768

0.57643

-0.38033

659.67098

0.40743

0.44508

0.39152

1.37616

9.98022

FinalConcentration

-0.05900

0.01951

24.75435

20.47563

13.63208

7.44930

15.83266

7.99481

0.19274

0.00776

0.09172

0.07441

0.00766

0.17258

-0.27249

0.85884

0.28821

-0.19016

329.83549

0.20371

0.22254

0.19576

0.68808

4.99011

Meas Value

-0.02950

0.00975

12.37718

10.23782

6.81604

3.72465

7.91633

3.99740

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431896

Operator CB 7700

Acq Date Time 2019-06-19T18:03:45-05:00

Type Sample

VialNumber 2202

Sample Name MB 160-431896/1-A

Data File Name 033SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 6:08 PM on:6/19/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

93.1

Lower Limit

80

80

80

80

80

80

80

80

97.3

95.8

91.4

94.9

95.3

95.0

1830815

9671851

5341960

11606485

3985577

5048953

6.32

0.76

7.53

0.71

6.61

Reference CPS

8337438

319532

9104488

216166

5070188

11056339

3784483

4700077

%RSD

7.26

2.22

6.18

3.21

6.37

3

2

3

CPS

7370699

288557

8153730

210320

1753043

8837843

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

88.4

90.3

89.6

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.01391

0.03293

-0.04980

1.19364

0.70387

1.48033

0.26110

0.00481

0.00489

0.00334

0.08685

16.16849

0.00073

0.00000

0.00421

0.21283

0.00403

0.00785

0.00100

-0.00277

-0.00923

0.06843

0.05157

0.94960

0.38734

0.14883

2.91952

0.00533

0.00696

0.01647

-0.02490

0.59682

0.35193

0.74017

0.13055

0.00241

0.00244

0.00167

0.04343

8.08424

0.00036

0.00000

0.00210

0.10641

0.00202

0.00392

0.00050

-0.00139

-0.00461

0.03422

0.02578

0.47480

0.19367

0.07441

1.45976

0.00266

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

938.89259

0.74809

987.05745

969.11492

962.83140

474.74030

997.55540

0.00913

946.99415

942.58773

975.70037

10010.71363

978.12815

1006.90902

9890.08120

9756.73584

912.58680

9599.10331

10286.29088

965.35204

FinalConcentration

100.65108

99.75209

207.79457

10052.98289

469.44629

0.37405

493.52872

484.55746

481.41570

237.37015

498.77770

0.00456

473.49707

471.29387

487.85019

5005.35682

489.06407

503.45451

4945.04060

4878.36792

456.29340

4799.55165

5143.14544

482.67602

Meas Value

50.32554

49.87605

103.89728

5026.49144

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T18:10:26-05:00

Type Sample

VialNumber 2203

Sample Name LCS 160-431896/2-A

Data File Name 034SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 6:15 PM on:6/19/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.0

94.2

98.8

94.1

96.5

Lower Limit

80

80

80

80

%Recovery

85.0

83.9

86.9

88.8

94.51830815

9671851

5341960

11606485

3985577

5048953

0.88

1.28

0.56

0.46

1.30

Reference CPS

8337438

319532

9104488

216166

%RSD

0.43

0.71

0.54

0.91

0.711731030

8896810

5032430

11464249

3750554

4872938

3

2

3

2

3

CPS

7086647

268179

7915210

191920

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

197.70174

998.07659

990.16124

1037.21162

1037.18874

0.33782

0.71369

1027.18712

0.01804

0.02094

-0.07170

942.64031

0.02802

0.02440

0.00767

0.01517

975.54282

195.96170

967.05854

973.29078

462.25612

0.16489

0.00388

0.74809

486.64948

0.01017

0.06588

0.00855

98.85087

499.03830

495.08062

518.60581

518.59437

0.16891

0.35685

513.59356

0.00902

0.01047

-0.03585

471.32015

0.01401

0.01220

0.00384

0.00759

487.77141

97.98085

483.52927

486.64539

231.12806

0.08245

0.00194

0.37405

243.32474

0.00508

0.03294

0.00428

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.11532

0.12814

14.50808

4.03159

71.67268

4.27686

58.31188

0.00566

34.48547

8.63925

1.54271

9.22819

0.55230

1.31132

6233.52927

17.89731

270876.38471

100315.97307

14376.70730

132.89511

FinalConcentration

7.60964

0.06997

43.54602

403694.09659

0.05766

0.06407

7.25404

2.01580

35.83634

2.13843

29.15594

0.00283

17.24274

4.31962

0.77136

4.61409

0.27615

0.65566

3116.76464

8.94866

135438.19235

50157.98653

7188.35365

66.44756

Meas Value

3.80482

0.03498

21.77301

201847.04830

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T18:16:59-05:00

Type Sample

VialNumber 2204

Sample Name 160-34208-A-1-G

Data File Name 035SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.7

95.1

96.7

88.5

91.4

Lower Limit

80

80

80

80

%Recovery

103.2

95.2

99.7

99.2

99.81830815

9671851

5341960

11606485

3985577

5048953

1.34

1.67

1.54

1.26

0.97

Reference CPS

8337438

319532

9104488

216166

%RSD

1.11

0.48

1.87

1.58

0.901827750

9162911

5080368

11225466

3528871

4616241

3

2

3

2

3

CPS

8603719

304310

9073472

214532

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.03887

0.70330

0.72757

0.29645

0.97896

-0.00162

0.13752

13.50984

0.01284

0.22338

-0.09632

12.90218

0.00199

0.00796

0.00100

0.00658

0.00508

0.11199

0.03532

0.83697

3.42950

0.00000

0.10658

0.12814

21.98265

0.01296

-0.00263

-0.00480

0.51943

0.35165

0.36379

0.14823

0.48948

-0.00081

0.06876

6.75492

0.00642

0.11169

-0.04816

6.45109

0.00099

0.00398

0.00050

0.00329

0.00254

0.05599

0.01766

0.41849

1.71475

0.00000

0.05329

0.06407

10.99132

0.00648

-0.00131

-0.00240

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.32916

-0.00021

12.26355

9.87841

78.05695

5.46756

65.66791

0.01975

34.93297

8.47359

2.36310

9.95928

0.63307

1.49345

6741.89173

45.45782

287246.40995

100474.14052

14916.76882

150.34281

FinalConcentration

11.19068

0.11215

94.36403

414191.60220

0.03292

-0.00002

1.22635

0.98784

7.80570

0.54676

6.56679

0.00197

3.49330

0.84736

0.23631

0.99593

0.06331

0.14934

674.18917

4.54578

28724.64099

10047.41405

1491.67688

15.03428

Meas Value

1.11907

0.01122

9.43640

41419.16022

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T18:23:40-05:00

Type Sample

VialNumber 2205

Sample Name 160-34208-A-1-G SD

Data File Name 036SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 6:28 PM on:6/19/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.1

99.0

101.4

94.5

98.2

Lower Limit

80

80

80

80

%Recovery

104.0

99.4

102.0

97.2

100.11830815

9671851

5341960

11606485

3985577

5048953

0.91

1.08

1.53

0.54

1.95

Reference CPS

8337438

319532

9104488

216166

%RSD

1.09

1.78

1.41

2.39

0.491831892

9587212

5290642

11768731

3764536

4958939

3

2

3

2

3

CPS

8672297

317527

9287433

210158

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.92327

1.95130

1.27622

0.19655

0.96455

-0.01937

-0.06309

24.92196

0.01451

0.23373

-0.53539

13.43359

-0.00837

0.00441

-0.00162

-0.00003

0.00794

0.21477

0.07647

1.82870

3.87814

0.00000

0.11493

-0.00021

25.41339

0.03691

0.00097

-0.08610

0.09233

0.19513

0.12762

0.01966

0.09645

-0.00194

-0.00631

2.49220

0.00145

0.02337

-0.05354

1.34336

-0.00084

0.00044

-0.00016

0.00000

0.00079

0.02148

0.00765

0.18287

0.38781

0.00000

0.01149

-0.00002

2.54134

0.00369

0.00010

-0.00861

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

876.05100

0.47944

1023.50670

1030.42134

1105.54383

485.03634

1089.30629

0.01979

1014.43955

959.38746

1015.10615

10529.14076

1025.65820

1042.59108

16471.82639

10363.32146

272015.84752

110418.62179

24474.88331

1088.28456

FinalConcentration

108.94589

103.11627

232.89367

428505.87773

438.02550

0.23972

511.75335

515.21067

552.77191

242.51817

544.65314

0.00990

507.21978

479.69373

507.55307

5264.57038

512.82910

521.29554

8235.91319

5181.66073

136007.92376

55209.31090

12237.44166

544.14228

Meas Value

54.47294

51.55814

116.44683

214252.93886

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T18:30:20-05:00

Type Sample

VialNumber 2206

Sample Name 160-34208-A-1-H MS

Data File Name 037SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 6:34 PM on:6/19/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.0

92.6

96.6

87.7

92.1

Lower Limit

80

80

80

80

%Recovery

101.4

93.9

97.9

92.6

97.01830815

9671851

5341960

11606485

3985577

5048953

0.92

8.05

0.87

7.73

0.43

Reference CPS

8337438

319532

9104488

216166

%RSD

0.63

8.64

0.18

6.60

0.541776463

8899367

4948729

11213912

3497001

4652180

3

2

3

2

3

CPS

8450627

300034

8909682

200188

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

193.71214

1009.51648

1050.28401

1061.15812

1063.40198

0.09376

0.50821

1045.55958

0.03049

0.31529

-0.10345

979.80678

0.02492

0.03069

0.00689

0.02064

998.18322

190.56778

971.48273

988.54495

475.74426

0.06159

0.09828

0.47944

512.68270

0.01187

0.06656

0.00860

96.85607

504.75824

525.14201

530.57906

531.70099

0.04688

0.25410

522.77979

0.01525

0.15765

-0.05172

489.90339

0.01246

0.01535

0.00344

0.01032

499.09161

95.28389

485.74136

494.27247

237.87213

0.03080

0.04914

0.23972

256.34135

0.00594

0.03328

0.00430

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

810.78734

0.30891

995.56113

998.37066

1087.14294

470.46962

1081.21612

0.01689

950.34035

909.11872

973.34120

10269.68847

985.46258

999.90266

15834.91223

9854.61003

265500.53506

107427.58414

24531.63262

1080.44440

FinalConcentration

106.43216

101.07496

228.63235

421081.59254

405.39367

0.15445

497.78056

499.18533

543.57147

235.23481

540.60806

0.00845

475.17017

454.55936

486.67060

5134.84424

492.73129

499.95133

7917.45612

4927.30501

132750.26753

53713.79207

12265.81631

540.22220

Meas Value

53.21608

50.53748

114.31617

210540.79627

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27
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39

44

47

m/z

7

9

11
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Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe
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Ni

Mg
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P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T18:36:55-05:00

Type Sample

VialNumber 2207

Sample Name 160-34208-A-1-I MSD

Data File Name 038SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.9

95.7

97.9

90.3

91.9

Lower Limit

80

80

80

80

%Recovery

100.8

95.2

97.3

92.8

95.71830815

9671851

5341960

11606485

3985577

5048953

1.49

1.15

1.89

0.53

0.29

Reference CPS

8337438

319532

9104488

216166

%RSD

0.62

1.42

0.81

1.36

1.071751270

8986410

5113118

11365808

3599335

4641414

3

2

3

2

3

CPS

8403029

304323

8855421

200646

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

194.77238

1001.04200

997.16631

1052.93382

1047.64727

0.05832

0.34545

1006.77641

0.02966

0.07390

-0.11016
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0.02114

0.02888
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0.01615
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0.01777
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500.52100
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259.01378
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3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165
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115

115

115

165

165
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72

72

72
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205
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209
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238
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139
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Sample Report 

FAILED

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

105.73037

0.17016

35.15142

413.63870

274.92618

101.49671

162.27475

0.02503

235.21129

206.42849

44.50976

1066.63421

44.78291

106.33699

7262.60745

1045.20410

265254.32244

99712.46505

15976.90925

222.86909

FinalConcentration

105.70424

10.10271

1960.10974

408362.80911

52.86518

0.08508

17.57571

206.81935

137.46309

50.74835

81.13738

0.01252

117.60564

103.21424

22.25488

533.31710

22.39145

53.16850

3631.30372

522.60205

132627.16122

49856.23252

7988.45463

111.43454

Meas Value

52.85212

5.05136

980.05487

204181.40455

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T18:43:28-05:00

Type Sample

VialNumber 2208

Sample Name 160-34208-A-1-G PDS

Data File Name 039SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.6

92.3

97.4

89.4

93.4

Lower Limit

80

80

80

80

%Recovery

102.6

92.8

98.0

90.4

95.31830815

9671851

5341960

11606485

3985577

5048953

1.16

1.87

1.22

1.08

1.45

Reference CPS

8337438

319532

9104488

216166

%RSD

1.64

2.69

0.44

0.20

0.381745443

8956491

4932252

11308978

3562709

4715114

3

2

3

2

3

CPS

8553138

296577

8925570

195461

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

42.64120

63.47861

0.38287

45.79587

23.68233

0.02005

0.18919

123.61484

0.01522

0.20714

-0.13149

52.08598

0.00400

0.02331

0.00678

0.00621

205.91177

38.73560

10.00328

42.89585

105.61160

0.02783

0.09132

0.17016

127.03761

0.02609

0.00316

-0.01041

21.32060

31.73931

0.19143

22.89794

11.84116

0.01002

0.09460

61.80742

0.00761

0.10357

-0.06574

26.04299

0.00200

0.01166

0.00339

0.00310

102.95589

19.36780

5.00164

21.44793

52.80580

0.01392

0.04566

0.08508

63.51881

0.01304

0.00158

-0.00521

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72
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205

208

209

232

238

178

181

182

185

195

197
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139
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147
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125

133

93

95

101

103

105
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

116.0

92.7

127.4

73.8

114.8

113.3

126.3

117.2

114.0

102.2

103.8

109.5

110.8

118.3

115.5

111.5

104.6

103.0

113.2

116.9

128.0

%Recovery

111.8

106.6

111.5

149.8

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.80232

23.16358

6.36803

0.73760

22.95556

11.32822

6.31257

5.85790

5.70088

10.21919

10.38060

2.19067

55.40599

2.36525

5.77590

55.74002

52.32014

103.01588

113.17052

116.92426

6.40052

Meas Value

5.59250

0.53306

111.54387

74.87643

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T18:50:09-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 040LCCV.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.7

98.1

103.4

100.3

105.1

Lower Limit

80

80

80

80

%Recovery

101.7

94.4

97.3

91.6

96.71830815

9671851

5341960

11606485

3985577

5048953

2.22

0.68

0.31

0.53

1.11

Reference CPS

8337438

319532

9104488

216166

%RSD

1.20

0.43

0.70

3.00

0.891770351

9840497

5240442

12000998

3995912

5307045

3

2

3

2

3

CPS

8475824

301760

8854448

198061

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

116.3

109.2

113.4

115.7

116.0

103.7

86.4

164.4

105.2

107.7

101.8

107.9

109.8

108.3

110.3

104.9

106.8

105.8

110.6

113.2

108.2

98.8

102.7

127.4

114.4

118.8

114.0

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.32502

3.27628

22.68239

2.31303

1.16006

10.37079

8.63908

8.22065

10.52230

1.07674

5.09070

2.15705

2.19573

10.82870

2.20666

2.09857

10.67975

2.11527

0.55295

2.26345

5.40790

9.88436

1.02727

6.36803

11.44328

11.87953

0.57005

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181
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195

197
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139
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146

147
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118

121

125
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105

Tl

Pb
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W
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Pt
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

105.3

105.7

109.9

108.8

106.3

104.7

101.2

109.2

107.6

99.3

100.4

105.2

105.0

111.2

106.6

106.6

98.6

97.0

101.0

108.0

105.0

%Recovery

104.8

103.7

109.6

106.3

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

105.27872

52.84791

54.92827

108.77884

106.34078

104.74893

50.59629

109.20527

107.61591

99.31662

100.44818

105.18689

2623.80819

111.21954

106.61958

2664.18222

2464.50545

2426.09740

2524.07995

2700.91903

104.95410

Meas Value

104.83467

103.73403

219.17262

2658.52622

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T18:56:53-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 041_CCV.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.6

96.0

98.1

99.0

98.2

Lower Limit

80

80

80

80

%Recovery

94.0

89.3

90.4

88.7

91.61830815

9671851

5341960

11606485

3985577

5048953

6.40

0.29

5.71

0.98

5.84

Reference CPS

8337438

319532

9104488

216166

%RSD

4.59

0.47

6.47

0.58

5.971677214

9052176

5130181

11386217

3945851

4955858

3

2

3

2

3

CPS

7833075

285410

8230163

191810

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

103.8

107.4

98.6

107.8

106.5

103.3

104.0

107.3

105.5

99.4

102.0

103.1

97.4

98.3

98.2

97.4

108.7

104.6

104.9

106.8

110.6

95.0

93.9

109.9

106.0

107.7

106.5

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.75493

107.39934

98.59508

107.77906

106.53412

103.32462

104.00114

107.31250

105.46399

9.93959

101.96686

103.11157

97.37024

98.33240

98.18188

97.41410

108.65264

20.92793

104.93588

106.82335

55.30747

95.01195

93.86237

54.92827

106.02751

107.65881

10.64747

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.05798

0.22805

-0.52750

0.04306

0.06857

-0.26202

-0.00029

-0.00071

0.12325

-0.00716

0.03932

0.32618

0.00295

0.00090

-0.04457

0.22453

0.49606

5.56266

-1.48608

0.33920

Meas Value

0.03211

0.01244

14.09259

9.27535

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T19:03:32-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 042_CCB.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.6

96.4

102.6

99.7

102.9

Lower Limit

80

80

80

80

%Recovery

95.6

92.4

94.2

92.2

93.41830815

9671851

5341960

11606485

3985577

5048953

1.16

0.45

0.96

0.73

1.38

Reference CPS

8337438

319532

9104488

216166

%RSD

0.52

2.19

0.41

2.92

0.371709728

9437375

5152063

11905742

3974377

5197434

3

2

3

2

3

CPS

7969557

295217

8578180

199318

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l
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ug/l

ug/l
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.10118

0.07625

0.09178

0.03392

0.00293

0.01593

0.00382

2.22264

0.00216

-0.00210

0.51857

-0.00343

0.00149

0.00030

0.00077

0.00030

0.00078

0.01123

0.00520

0.08962

0.04104

0.06748

0.00797

0.22805

0.51235

0.00874

0.00019

-0.00598

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72
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205

208

209

232

238

178

181

182

185
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197
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139

140

141

146

147

107

111
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121

125

133
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Tl

Pb
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Th

U

Hf
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W

Re
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Sample Report 

FAILED

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.12114

0.64243

16.16802

3.69845

82.29588

3.54197

68.77782

0.01673

40.32688

9.76365

1.11666

19.44906

0.05867

1.27186

7534.94971

26.43267

303053.02828

111670.06412

16705.77999

149.67002

FinalConcentration

7.74255

0.09849

51.21000

478373.51930

0.06057

0.32122

8.08401

1.84922

41.14794

1.77099

34.38891

0.00836

20.16344

4.88182

0.55833

9.72453

0.02933

0.63593

3767.47485

13.21634

151526.51414

55835.03206

8352.89000

74.83501

Meas Value

3.87127

0.04924

25.60500

239186.75965

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T19:10:16-05:00

Type Sample

VialNumber 2209

Sample Name 160-34208-A-2-C

Data File Name 043SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.0

90.6

97.2

88.1

91.3

Lower Limit

80

80

80

80

%Recovery

100.5

91.5

95.7

92.3

94.41830815

9671851

5341960

11606485

3985577

5048953

2.37

4.70

2.00

2.86

3.35

Reference CPS

8337438

319532

9104488

216166

%RSD

1.75

3.67

2.59

0.99

1.691728132

8801556

4837449

11284314

3510478

4610265

3

2

3

2

3

CPS

8380662

292313

8712290

199519

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.01428

0.42532

0.24887

0.16283

1.16859

0.06913

0.47393

8.54628

0.01349

0.04780

0.14358

14.85828

0.00796

0.02324

0.00084

0.01567

0.00621

0.12345

0.01257

0.41600

3.74658

0.08822

0.12624

0.64243

23.16534

0.01470

0.00227

-0.00708

0.00714

0.21266

0.12444

0.08141

0.58429

0.03457

0.23697

4.27314

0.00675

0.02390

0.07179

7.42914

0.00398

0.01162

0.00042

0.00784

0.00310

0.06172

0.00628

0.20800

1.87329

0.04411

0.06312

0.32122

11.58267

0.00735

0.00114

-0.00354

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.14223

0.21480

0.29450

1.37157

10.04279

4.47616

247.12257

0.00500

19.99866

4.15847

1.02270

13.75139

0.18299

1.36651

13846.17916

13.05293

21041.50255

36424.65947

52467.61365

10.71484

FinalConcentration

14.92730

0.03757

50.39920

51703.11820

0.07112

0.10740

0.14725

0.68578

5.02139

2.23808

123.56129

0.00250

9.99933

2.07923

0.51135

6.87570

0.09149

0.68325

6923.08958

6.52647

10520.75128

18212.32973

26233.80683

5.35742

Meas Value

7.46365

0.01878

25.19960

25851.55910

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca
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Sample Report 

QC Flag
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Sample Report 

QC Flag
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ug/l

ug/l
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Comment
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Ge (IS)
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Ho (IS)
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Ir (IS)

Ir (IS)
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Li (IS)
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Sample Report 
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8337438

319532

9104488

216166

%RSD

1.40

3.47

0.55

3.62

1.061834536

9625823

5141578

12258556

3818175

5168017

3

2

3

2

3

CPS

7816693

283729

8616524

194190

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.14002

0.30182

0.11012

-0.00085

3.62056

0.01083

0.03887

2.62233

0.00492

0.05152

-0.11170

104.78597

0.00677

0.01293

0.00075

0.00657

0.00321

0.08793

0.00897

0.70247

0.29970

0.00000

0.36674

0.04029

2.11508

0.00987

-0.00032

-0.00014

-0.07001

0.15091

0.05506

-0.00043

1.81028

0.00541

0.01944

1.31117

0.00246

0.02576

-0.05585

52.39299

0.00339

0.00647

0.00038

0.00328

0.00161

0.04397

0.00448

0.35124

0.14985

0.00000

0.18337

0.02014

1.05754

0.00493

-0.00016

-0.00007

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.09941

0.03022

0.23381

1.14572

3.60050

-0.01344

286.19265

0.00500

21.74966

80.55099

1.00211

12.61570

0.20024

3.32885

13568.06232

9.40127

26.75323

5821.75121

30952.45484

1.71313

FinalConcentration

6.08321

0.00538

19.67047

15966.82787

0.04970

0.01511

0.11690

0.57286

1.80025

-0.00672

143.09632

0.00250

10.87483

40.27550

0.50106

6.30785

0.10012

1.66442

6784.03116

4.70063

13.37662

2910.87561

15476.22742

0.85657

Meas Value

3.04161

0.00269

9.83523

7983.41393

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T20:03:32-05:00

Type Sample

VialNumber 2305

Sample Name 160-34209-A-4-C

Data File Name 051SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.7

97.7

101.7

97.8

99.4

Lower Limit

80

80

80

80

%Recovery

92.4

90.4

91.3

92.1

99.11830815

9671851

5341960

11606485

3985577

5048953

11.79

0.50

11.43

0.33

11.09

Reference CPS

8337438

319532

9104488

216166

%RSD

10.60

1.15

11.53

1.97

9.201813584

9256625

5220057

11803026

3896731

5019318

3

2

3

2

3

CPS

7701209

288905

8314841

199147

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.15194

0.28149

0.10122

-0.00517

3.91764

0.01322

0.02052

1.99082

0.00525

0.04514

-0.12022

110.52681

0.00101

0.00386

-0.00043

0.00235

0.00186

0.05534

0.01457

0.53477

0.32962

0.05322

0.33829

0.03022

1.66247

0.00413

-0.00348

-0.00293

-0.07597

0.14074

0.05061

-0.00258

1.95882

0.00661

0.01026

0.99541

0.00263

0.02257

-0.06011

55.26341

0.00051

0.00193

-0.00022

0.00117

0.00093

0.02767

0.00729

0.26738

0.16481

0.02661

0.16914

0.01511

0.83123

0.00207

-0.00174

-0.00147

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn
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Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.10310

0.01268

-0.39564

1.22065

1.35885

1.81327

320.51308

0.01398

5.83033

36.02977

1.46832

9.87194

0.54067

1.06145

14546.76250

11.22677

54.35999

5619.66313

65461.23898

1.16390

FinalConcentration

3.04080

0.00030

20.04978

21902.89852

0.05155

0.00634

-0.19782

0.61033

0.67943

0.90663

160.25654

0.00699

2.91517

18.01488

0.73416

4.93597

0.27034

0.53072

7273.38125

5.61339

27.18000

2809.83156

32730.61949

0.58195

Meas Value

1.52040

0.00015

10.02489

10951.44926

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T20:10:11-05:00

Type Sample

VialNumber 2306

Sample Name 160-34209-A-5-C

Data File Name 052SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.4

101.4

108.6

98.7

104.5

Lower Limit

80

80

80

80

%Recovery

93.4

92.4

95.4

94.3

101.31830815

9671851

5341960

11606485

3985577

5048953

1.74

4.03

0.39

4.10

1.27

Reference CPS

8337438

319532

9104488

216166

%RSD

0.85

2.33

0.52

1.62

0.771855343

9612484

5418835

12608604

3932260

5274327

3

2

3

2

3

CPS

7786431

295331

8685988

203947

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.17458

0.16382

0.09964

-0.00295

3.71840

0.01681

0.01889

1.39075

0.01256

0.04149

-0.13531

74.00466

0.00496

0.00865

0.00078

0.00908

0.00286

0.02969

0.01054

0.28834

0.32837

0.00000

0.02040

0.01268

4.55253

0.01631

-0.00196

-0.00264

-0.08729

0.08191

0.04982

-0.00147

1.85920

0.00841

0.00945

0.69538

0.00628

0.02075

-0.06765

37.00233

0.00248

0.00433

0.00039

0.00454

0.00143

0.01485

0.00527

0.14417

0.16419

0.00000

0.01020

0.00634

2.27626

0.00815

-0.00098

-0.00132

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

108.3

94.8

108.6

69.2

113.6

109.9

82.4

115.7

113.0

102.6

102.4

108.5

109.9

117.0

114.4

110.6

101.2

100.6

111.0

113.6

103.3

%Recovery

104.0

102.9

93.8

129.1

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.41421

23.69189

5.42978

0.69235

22.71433

10.99399

4.11892

5.78369

5.64943

10.25595

10.23974

2.17070

54.94274

2.33929

5.72053

55.31622

50.61830

100.57680

111.01914

113.61661

5.16666

Meas Value

5.19942

0.51474

93.84008

64.56068

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T20:16:50-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 053LCCV.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.7

100.9

106.3

103.9

107.2

Lower Limit

80

80

80

80

%Recovery

94.9

91.4

94.3

90.2

96.91830815

9671851

5341960

11606485

3985577

5048953

2.22

1.55

0.25

0.92

1.13

Reference CPS

8337438

319532

9104488

216166

%RSD

0.61

0.78

0.40

1.84

1.371774393

9833555

5388693

12333012

4141117

5410723

3

2

3

2

3

CPS

7912255

292211

8581497

194987

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

103.4

107.6

111.6

108.7

117.6

104.4

89.5

115.6

106.7

106.5

100.9

105.8

106.3

106.2

107.8

104.0

107.7

105.0

106.5

112.4

109.3

95.8

102.9

108.6

116.0

118.6

114.4

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.06706

3.22878

22.31165

2.17468

1.17582

10.43845

8.95380

5.77960

10.66740

1.06496

5.04740

2.11527

2.12526

10.62498

2.15557

2.07940

10.77487

2.09944

0.53243

2.24838

5.46294

9.58396

1.02897

5.42978

11.60152

11.85737

0.57212

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

106.6

107.0

102.3

107.8

105.0

104.2

104.5

102.1

108.7

99.5

100.7

103.6

104.9

110.1

106.2

104.9

98.0

94.9

100.8

101.8

98.7

%Recovery

100.8

99.8

101.1

104.3

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

106.63239

53.48981

51.13521

107.78776

104.96209

104.19164

52.23434

102.11185

108.73729

99.46557

100.66085

103.61216

2622.28807

110.05788

106.23608

2621.65746

2449.86248

2373.44304

2520.93047

2544.66032

98.67511

Meas Value

100.84217

99.75950

202.22539

2608.33788

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T20:23:33-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 054_CCV.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.5

100.5

107.5

101.4

106.1

Lower Limit

80

80

80

80

%Recovery

92.7

87.1

94.3

88.1

98.41830815

9671851

5341960

11606485

3985577

5048953

0.71

0.99

0.43

1.24

0.84

Reference CPS

8337438

319532

9104488

216166

%RSD

0.32

0.49

0.23

0.96

1.371801071

9724723

5367812

12475724

4042191

5354918

3

2

3

2

3

CPS

7726207

278470

8582483

190342

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

99.8

102.1

99.0

102.5

102.5

102.3

101.8

104.3

100.3

99.8

96.9

97.0

95.8

96.0

95.6

96.5

102.6

99.3

100.1

101.5

105.6

90.4

91.8

102.3

108.3

109.2

107.5

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.95090

102.06498

98.98832

102.46803

102.47616

102.26932

101.76093

104.25748

100.27149

9.98420

96.89758

96.98164

95.81774

95.96588

95.56463

96.45413

102.57818

19.86146

100.07144

101.50429

52.79967

90.37405

91.80615

51.13521

108.29950

109.18769

10.74946

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.01083

0.22603

-0.47922

0.01218

0.04443

-0.26970

-0.00036

0.00122

0.19918

-0.00529

0.00949

0.20601

0.00099

-0.00045

0.01572

0.09284

1.92371

6.69171

-2.59189

0.04202

Meas Value

0.10550

0.00136

6.87193

7.96138

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T20:30:11-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 055_CCB.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.4

99.7

106.8

103.7

108.3

Lower Limit

80

80

80

80

%Recovery

93.6

93.6

94.0

95.2

97.61830815

9671851

5341960

11606485

3985577

5048953

0.43

0.50

0.66

0.20

1.17

Reference CPS

8337438

319532

9104488

216166

%RSD

0.50

2.68

0.16

2.35

0.801786982

9804703

5327827

12399865

4133319

5469725

3

2

3

2

3

CPS

7800957

299192

8562582

205886

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.03360

0.01353

0.04472

0.02590

0.00193

0.01125

0.02394

1.21048

0.00069

-0.00118

0.55128

-0.00142

0.00019

0.00075

0.00028

0.00028

0.00028

0.00540

0.00388

0.03973

0.01342

0.06523

0.00631

0.22603

0.15763

0.00332

0.00228

-0.00236

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.79065

0.43724

2.24579

4.90232

1.56708

2.21186

316.16063

0.35754

7.61253

43.77567

23.47536

815.16434

1.85978

4.91808

15601.69199

611.69939

70.10113

6056.73976

67168.73029

41.03681

FinalConcentration

3.22996

0.02863

23.18793

23246.14980

0.39533

0.21862

1.12290

2.45116

0.78354

1.10593

158.08032

0.17877

3.80627

21.88783

11.73768

407.58217

0.92989

2.45904

7800.84600

305.84970

35.05057

3028.36988

33584.36515

20.51841

Meas Value

1.61498

0.01432

11.59397

11623.07490

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T20:36:55-05:00

Type Sample

VialNumber 2307

Sample Name 160-34209-A-6-C

Data File Name 056SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.7

95.2

107.5

94.1

104.9

Lower Limit

80

80

80

80

%Recovery

91.7

84.9

93.7

90.4

103.01830815

9671851

5341960

11606485

3985577

5048953

0.93

3.30

0.99

3.36

1.15

Reference CPS

8337438

319532

9104488

216166

%RSD

1.05

3.86

1.07

4.70

0.661886500

9550145

5083727

12479123

3750406

5298617

3

2

3

2

3

CPS

7645833

271302

8532499

195306

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.12599

0.60059

0.15189

0.36525

3.81790

0.20579

0.13707

2.49531

0.01491

0.04744

0.13466

80.27888

0.54094

1.24482

0.13850

0.47461

0.10000

0.44425

0.02272

0.46132

0.21586

0.08038

0.06725

0.43724

4.92025

0.00974

-0.00097

-0.01009

-0.06299

0.30030

0.07594

0.18262

1.90895

0.10289

0.06854

1.24766

0.00746

0.02372

0.06733

40.13944

0.27047

0.62241

0.06925

0.23731

0.05000

0.22213

0.01136

0.23066

0.10793

0.04019

0.03363

0.21862

2.46012

0.00487

-0.00048

-0.00504

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.29425

0.00137

0.04359

0.17806

0.00776

0.23719

-0.41037

1.51186

0.16164

-0.06252

58.07677

0.34206

1.00569

0.39337

1.09313

4.01406

FinalConcentration

0.33349

0.00282

11.58292

25.71157

4.64310

15.89208

19.58980

17.52686

0.14713

0.00069

0.02180

0.08903

0.00388

0.11859

-0.20518

0.75593

0.08082

-0.03126

29.03838

0.17103

0.50284

0.19668

0.54656

2.00703

Meas Value

0.16674

0.00141

5.79146

12.85578

2.32155

7.94604

9.79490

8.76343

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431785

Operator CB 7700

Acq Date Time 2019-06-19T20:43:33-05:00

Type Sample

VialNumber 2308

Sample Name LB 160-431540/1-C

Data File Name 057SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

105.2

Lower Limit

80

80

80

80

80

80

80

80

96.3

100.9

98.9

99.0

104.6

100.9

1830815

9671851

5341960

11606485

3985577

5048953

4.47

0.50

2.78

0.84

4.54

Reference CPS

8337438

319532

9104488

216166

5286420

12135173

4022560

5309881

%RSD

3.44

1.87

3.28

3.40

3.10

3

2

3

CPS

7635563

291267

8419677

208143

1846413

9564490

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

91.6

91.2

92.5

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00533

0.05139

0.00168

-0.15494

0.21029

0.09653

0.07928

0.00115

0.00193

0.03851

0.08199

1.31387

0.00075

0.05237

0.00502

0.10424

0.00201

0.00780

0.00012

-0.00400

-0.01128

0.02014

0.00794

0.63861

0.06630

0.17806

-0.21691

0.00344

0.00266

0.02570

0.00084

-0.07747

0.10515

0.04827

0.03964

0.00058

0.00097

0.01925

0.04099

0.65693

0.00037

0.02618

0.00251

0.05212

0.00101

0.00390

0.00006

-0.00200

-0.00564

0.01007

0.00397

0.31930

0.03315

0.08903

-0.10846

0.00172

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

932.58075

1.09897

971.20525

962.82259

948.33877

453.56178

1065.22101

0.00731

914.73118

922.18315

977.89312

9820.10406

957.22897

997.21798

9812.07241

9531.05751

909.86636

9298.06585

11036.52343

1040.73098

FinalConcentration

106.87649

105.20624

215.62214

10063.35231

466.29038

0.54949

485.60263

481.41129

474.16938

226.78089

532.61050

0.00366

457.36559

461.09157

488.94656

4910.05203

478.61449

498.60899

4906.03621

4765.52876

454.93318

4649.03292

5518.26172

520.36549

Meas Value

53.43825

52.60312

107.81107

5031.67616

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T20:50:14-05:00

Type Sample

VialNumber 2309

Sample Name LCS 160-431785/2-A

Data File Name 058SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.5

99.0

99.1

100.7

96.9

Lower Limit

80

80

80

80

%Recovery

83.0

86.2

83.7

90.0

92.01830815

9671851

5341960

11606485

3985577

5048953

13.43

6.02

12.98

6.72

12.95

Reference CPS

8337438

319532

9104488

216166

%RSD

12.40

6.75

13.75

3.87

11.761684316

8755501

5288224

11507561

4014294

4894595

3

2

3

2

3

CPS

6922423

275548

7616040

194595

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

212.37815

1080.45611

942.34976

1118.96947

1113.55808

0.83835

0.66577

1012.07767

0.01891

1.04921

-0.03091

983.37643

0.02763

0.02840

0.00609

0.01899

1029.26298

207.68909

1027.84461

1061.97257

503.20891

0.13029

0.00400

1.09897

521.05781

0.00816

0.06408

0.00865

106.18908

540.22806

471.17488

559.48474

556.77904

0.41917

0.33289

506.03883

0.00946

0.52460

-0.01546

491.68822

0.01381

0.01420

0.00304

0.00950

514.63149

103.84454

513.92231

530.98628

251.60445

0.06515

0.00200

0.54949

260.52891

0.00408

0.03204

0.00433

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.79459

0.08709

0.62763

7.78395

1.50238

0.51229

313.53709

0.03440

2.93320

2.74226

84.06666

1147.63642

4.67146

15.54855

9258.20447

23.75393

30.75147

8132.75871

23236.48017

1.85990

FinalConcentration

38.64946

0.01150

252.49784

46693.83304

0.39730

0.04354

0.31381

3.89198

0.75119

0.25615

156.76854

0.01720

1.46660

1.37113

42.03333

573.81821

2.33573

7.77427

4629.10224

11.87696

15.37573

4066.37936

11618.24009

0.92995

Meas Value

19.32473

0.00575

126.24892

23346.91652

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T20:56:49-05:00

Type Sample

VialNumber 2310

Sample Name 280-124104-A-2-E

Data File Name 059SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.5

99.4

106.0

100.2

104.2

Lower Limit

80

80

80

80

%Recovery

91.5

88.7

93.0

93.4

100.11830815

9671851

5341960

11606485

3985577

5048953

1.36

0.58

1.10

0.62

1.07

Reference CPS

8337438

319532

9104488

216166

%RSD

0.25

1.47

1.07

1.83

0.951832585

9522236

5309109

12301884

3994104

5258811

3

2

3

2

3

CPS

7631636

283505

8469494

201993

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.82413

0.54683

0.29206

0.52369

22.97704

0.02260

0.04498

7.82185

0.00589

0.45447

-0.07496

45.10816

0.01310

0.04435

0.00349

0.01492

0.00579

0.03193

0.13009

0.87052

4.14080

0.05241

0.00987

0.08709

26.14419

0.00756

0.00015

-0.00095

0.41207

0.27342

0.14603

0.26185

11.48852

0.01130

0.02249

3.91092

0.00295

0.22724

-0.03748

22.55408

0.00655

0.02218

0.00175

0.00746

0.00289

0.01597

0.06505

0.43526

2.07040

0.02620

0.00494

0.04354

13.07210

0.00378

0.00008

-0.00047

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.90007

0.10436

-3.09585

12.15773

1.39936

-1.53293

333.99359

0.02003

4.30617

2.99302

91.34823

1220.18885

5.05079

16.87301

10561.20767

33.72886

38.97465

9346.19146

24346.26131

2.24126

FinalConcentration

39.08982

-0.01185

281.32269

49638.37166

0.09001

0.01044

-0.30959

1.21577

0.13994

-0.15329

33.39936

0.00200

0.43062

0.29930

9.13482

122.01888

0.50508

1.68730

1056.12077

3.37289

3.89747

934.61915

2434.62613

0.22413

Meas Value

3.90898

-0.00119

28.13227

4963.83717

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T21:03:28-05:00

Type Sample

VialNumber 2311

Sample Name 280-124104-A-2-E SD

Data File Name 060SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 9:08 PM on:6/19/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.5

96.8

106.1

98.3

105.0

Lower Limit

80

80

80

80

%Recovery

92.5

87.3

91.4

90.1

97.91830815

9671851

5341960

11606485

3985577

5048953

7.29

13.58

8.79

13.60

7.35

Reference CPS

8337438

319532

9104488

216166

%RSD

4.76

13.04

7.71

8.25

5.231792008

9716651

5169102

12309984

3917008

5301252

3

2

3

2

3

CPS

7713207

279029

8323855

194799

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.09349

0.72497

0.60970

0.24973

23.35742

0.02087

0.18274

14.65096

0.00448

0.50606

-0.53269

46.28296

0.00788

0.05410

0.00053

0.01920

0.01242

0.05209

0.15002

1.25748

4.38532

0.00000

-0.01111

0.10436

26.68005

0.02341

0.00101

-0.07574

0.00935

0.07250

0.06097

0.02497

2.33574

0.00209

0.01827

1.46510

0.00045

0.05061

-0.05327

4.62830

0.00079

0.00541

0.00005

0.00192

0.00124

0.00521

0.01500

0.12575

0.43853

0.00000

-0.00111

0.01044

2.66801

0.00234

0.00010

-0.00757

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 9:08 PM on:6/19/2019Page 798 of 1765



Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

950.12003

0.51474

976.03353

996.28862

991.56799

472.65560

1295.29102

0.04902

933.57707

930.90033

1027.49285

11136.45744

972.17163

1017.90371

18931.20914

9737.60767

979.14714

17621.74265

33389.29893

954.01949

FinalConcentration

136.86003

99.33262

447.63983

56725.82851

475.06001

0.25737

488.01677

498.14431

495.78399

236.32780

647.64551

0.02451

466.78854

465.45016

513.74642

5568.22872

486.08582

508.95186

9465.60457

4868.80383

489.57357

8810.87133

16694.64947

477.00974

Meas Value

68.43002

49.66631

223.81991

28362.91426

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T21:10:13-05:00

Type Sample

VialNumber 2312

Sample Name 280-124104-A-2-F MS

Data File Name 061SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 9:14 PM on:6/19/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.2

97.5

104.9

97.9

102.3

Lower Limit

80

80

80

80

%Recovery

88.1

85.0

89.3

88.2

96.01830815

9671851

5341960

11606485

3985577

5048953

1.77

1.46

1.06

0.82

1.29

Reference CPS

8337438

319532

9104488

216166

%RSD

0.70

2.23

0.14

2.29

1.331758247

9203957

5207760

12173882

3903054

5167157

3

2

3

2

3

CPS

7343763

271683

8133025

190615

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

189.41562

971.84037

953.33720

1012.02144

1046.79566

0.19697

0.44409

850.27019

0.02185

0.06090

-0.10359

945.60801

0.04284

0.07080

0.01107

0.04559

951.35415

186.64968

944.33801

966.50285

471.63844

0.10716

0.01140

0.51474

502.06236

0.00474

0.06823

0.02367

94.70781

485.92019

476.66860

506.01072

523.39783

0.09849

0.22205

425.13510

0.01092

0.03045

-0.05179

472.80400

0.02142

0.03540

0.00553

0.02279

475.67707

93.32484

472.16901

483.25143

235.81922

0.05358

0.00570

0.25737

251.03118

0.00237

0.03412

0.01183

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

948.92307

0.34757

973.72599

988.78598

998.52774

484.34745

1330.89496

0.04214

934.10339

941.77237

1016.40913

11070.88593

965.48851

1016.25603

18780.06301

9727.95103

951.68966

17421.04309

33187.50081

951.29199

FinalConcentration

137.71871

102.16394

461.89834

56400.84075

474.46153

0.17379

486.86300

494.39299

499.26387

242.17373

665.44748

0.02107

467.05169

470.88619

508.20457

5535.44297

482.74425

508.12801

9390.03150

4863.97552

475.84483

8710.52154

16593.75040

475.64599

Meas Value

68.85935

51.08197

230.94917

28200.42038

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T21:16:46-05:00

Type Sample

VialNumber 2401

Sample Name 280-124104-A-2-G MSD

Data File Name 062SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 9:21 PM on:6/19/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.0

97.8

105.3

98.9

102.3

Lower Limit

80

80

80

80

%Recovery

87.9

86.3

89.9

90.6

96.41830815

9671851

5341960

11606485

3985577

5048953

0.93

1.22

2.02

1.03

0.54

Reference CPS

8337438

319532

9104488

216166

%RSD

0.94

0.28

0.96

1.79

0.741765367

9288862

5222007

12220716

3941207

5166099

3

2

3

2

3

CPS

7325042

275700

8186664

195750

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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ug/l
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0.34692
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0.00298
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-0.00088

3
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3

3

2

2

2

3

2

3

3

2

2

2
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3

3

3

3
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2

2
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3
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2
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193

165

165
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

100.81063

0.21839

21.28663

398.79871

194.76345

92.56965

403.06481

0.04589

195.64919

197.90189

118.88772

2045.49653

45.78693

112.99693

9551.53625

978.04440

1801.66172

9662.34743

24463.57597

100.23117

FinalConcentration

133.67224

10.02281

2179.80013

44504.76730

50.40531

0.10919

10.64332

199.39936

97.38172

46.28482

201.53241

0.02295

97.82459

98.95094

59.44386

1022.74827

22.89346

56.49846

4775.76812

489.02220

900.83086

4831.17371

12231.78799

50.11559

Meas Value

66.83612

5.01141

1089.90007

22252.38365

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T21:23:17-05:00

Type Sample

VialNumber 2402

Sample Name 280-124104-A-2-E PDS

Data File Name 063SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 9:28 PM on:6/19/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.5

103.3

106.5

102.8

104.1

Lower Limit

80

80

80

80

%Recovery

90.5

89.6

92.2

93.1

98.61830815

9671851

5341960

11606485

3985577

5048953

0.79

4.86

2.08

3.75

0.48

Reference CPS

8337438

319532

9104488

216166

%RSD

0.38

4.82

0.41

4.03

2.061805457

9526377

5519070

12357759

4098616

5254659

3

2

3

2

3

CPS

7543692

286453

8396451

201194

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000
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ug/l
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ug/l

ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

42.09140

63.86258

0.62917

45.39887

43.48847

0.04938

0.22683

121.50423

0.01059

0.39011

-0.12163

80.26804

0.01582

0.05964

0.00709

0.02106

202.77258

38.99704

10.13188

43.24085

107.34871

0.07709

0.00477

0.21839

127.42759

0.02228

0.00669

-0.00612

21.04570
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0.31458

22.69944

21.74424

0.02469

0.11341

60.75212

0.00529

0.19505

-0.06082

40.13402

0.00791

0.02982

0.00355

0.01053

101.38629

19.49852

5.06594

21.62043

53.67436

0.03855

0.00238

0.10919

63.71379

0.01114

0.00334

-0.00306

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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165

193
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.50712

0.01022

0.53160

20.56307

0.81788

-0.06589

302.02739

0.03194

1.87051

1.66137

49.05789

66.95660

1.10286

10.10368

9732.10465

38.32054

84.50753

8561.47998

32403.23217

1.05600

FinalConcentration

73.29466

0.00309

231.74461

89634.86867

0.25356

0.00511

0.26580

10.28154

0.40894

-0.03294

151.01370

0.01597

0.93525

0.83068

24.52895

33.47830

0.55143

5.05184

4866.05233

19.16027

42.25376

4280.73999

16201.61609

0.52800

Meas Value

36.64733

0.00155

115.87231

44817.43434

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T21:29:58-05:00

Type Sample

VialNumber 2403

Sample Name 280-124519-D-1-B

Data File Name 064SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 9:34 PM on:6/19/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.3

98.9

105.6

98.1

103.1

Lower Limit

80

80

80

80

%Recovery

91.9

90.8

93.3

96.3

100.81830815

9671851

5341960

11606485

3985577

5048953

1.53

1.29

0.60

1.82

2.20

Reference CPS

8337438

319532

9104488

216166

%RSD

0.25

3.36

1.15

3.49

1.091846166

9505943

5284250

12251507

3910601

5207362

3

2

3

2

3

CPS

7666150

290171

8496238

208062

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000
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200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.52110

0.71787

0.41252

0.17481

1.30100

0.00982

0.04739

9.91690

0.00970

0.03979

-0.12536

38.78785

0.01898

0.03512

0.00263

0.01846

0.00606

0.03537

0.05001

0.99051

2.03654

0.00000

0.00750

0.01022

145.08565

0.01013

-0.00113

-0.00755

0.26055

0.35894

0.20626

0.08740

0.65050

0.00491

0.02370

4.95845

0.00485

0.01989

-0.06268

19.39392

0.00949

0.01756

0.00132

0.00923

0.00303

0.01768

0.02500

0.49526

1.01827

0.00000

0.00375

0.00511

72.54282

0.00507

-0.00057

-0.00378

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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165
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193
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72
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197

137
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.42746

0.00897

0.43976

19.25500

0.78332

0.07572

289.45956

0.02292

1.82476

1.38766

48.48645

62.19721

1.01086

9.39287

9321.29215

34.78630

100.73036

8316.29211

30544.76829

1.09435

FinalConcentration

69.98892

0.00503

202.65132

84233.10465

0.21373

0.00449

0.21988

9.62750

0.39166

0.03786

144.72978

0.01146

0.91238

0.69383

24.24322

31.09860

0.50543

4.69644

4660.64608

17.39315

50.36518

4158.14605

15272.38414

0.54717

Meas Value

34.99446

0.00252

101.32566

42116.55232

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T21:36:36-05:00

Type Sample

VialNumber 2404

Sample Name 280-124519-D-2-B

Data File Name 065SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.6

97.4

105.5

96.3

102.1

Lower Limit

80

80

80

80

%Recovery

91.7

88.3

92.7

94.2

100.21830815

9671851

5341960

11606485

3985577

5048953

0.44

4.60

0.65

2.66

1.21

Reference CPS

8337438

319532

9104488

216166

%RSD

0.92

2.51

1.50

1.51

0.951835323

9533860

5203382

12248100

3836767

5153172

3

2

3

2

3

CPS

7642764

282201

8437075

203639

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.09788

0.64345

0.24889

0.09037

1.14985

0.00561

0.05441

6.06383

0.00837

0.03704

-0.12622

37.66724

0.01591

0.03454

0.00442

0.01600

0.00299

0.02028

0.04205

0.66065

1.80285

0.05200

0.00648

0.00897

136.41827

0.00477

-0.00042

0.00054

0.04894
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020
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Continuing Calibration Verification (CCV) - US EPA Method  6020
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Continuing Calibration Blank (CCB) - US EPA Method  6020
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.23829

0.37329

0.24208

167.57711

0.39335

-0.01055

263.34357

0.01178

1.13315

1.53437

34.28469

75.95764

0.26001

0.61840

5744.31522

29.16312

3285.99637
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27576.46566

2.45501

FinalConcentration
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0.11915

0.18664
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83.78856

0.19667

-0.00528

131.67179
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0.56657
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17.14234

37.97882

0.13000

0.30920

2872.15761
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11.86377
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92534.42646
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2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T22:03:19-05:00

Type Sample

VialNumber 2405

Sample Name 280-124519-D-4-B

Data File Name 069SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As
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Sr

Y

V

Cr

Mn

Fe
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Ni
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Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000
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2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000
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1000
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ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.46716

0.31267

5.79190

32.00990

0.92264

-0.30772

319.53468

0.25013

4.93940

14.16373

95.96341

287.72882

0.80686

4.06920

11321.93979

65.98520

21239.55200

7957.82346

21082.83680

13.56946

FinalConcentration

42.68151

0.00511

336.28385

208442.15751

0.23358

0.15634

2.89595

16.00495

0.46132

-0.15386

159.76734

0.12506

2.46970

7.08186

47.98170

143.86441

0.40343

2.03460

5660.96989

32.99260

10619.77600

3978.91173

10541.41840

6.78473

Meas Value

21.34076

0.00256

168.14193

104221.07875

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3
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3

3

3
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72
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45

45
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45

45

45
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6

6

6

45

90
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m/z
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P
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T22:09:59-05:00

Type Sample

VialNumber 2406

Sample Name 280-124519-D-5-B

Data File Name 070SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120
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Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit
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97.3

99.3
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Lower Limit
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93.7
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93.9
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102.01830815

9671851

5341960

11606485
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0.76

1.19

1.41

0.57
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8337438

319532

9104488

216166
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0.21

0.99

0.18
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12118361
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3

2

3

2

3

CPS
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Tune Step

3

2

3
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table
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Re
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Ru
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15.83109
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0.01490
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0.24766
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0.02181
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3
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn
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Sr
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V

Cr

Mn

Fe
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Ni
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Al

P

K

Ca

Ti

Analyte

Li
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B
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ug/l

ug/l
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ug/l
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5.17819
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FinalConcentration
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0.46525

-0.09096

167.53816

0.11911

2.58910

6.80569

49.58913

115.22622

0.38349

2.13704

5819.31401

27.15755
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10949.75785

6.82252

Meas Value

21.73804

-0.00085

191.42589
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2

2

2

2

2
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2

2

2

2

2
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72

72

72

72

45

45

72

72

72

72

45
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T22:16:38-05:00

Type Sample

VialNumber 2407

Sample Name 280-124519-D-6-B

Data File Name 071SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.0

98.6

103.9

97.0

100.1

Lower Limit

80

80

80

80

%Recovery

94.5

91.6

94.4

95.4

100.81830815

9671851

5341960

11606485

3985577

5048953

0.70

0.88

0.33

1.22

0.70

Reference CPS

8337438

319532

9104488

216166

%RSD

1.25

0.65

0.72

2.42

1.791845355

9377502

5264556

12059300

3866427

5056129

3

2

3

2

3

CPS

7880344

292553

8598888

206296

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200
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5000
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2000

400
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1000
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100
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20
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ug/l
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ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.11486

1.10345

0.12893

0.07834

0.25445

0.09903

0.09092

2.07865

0.01413

0.04102

-0.02884

30.61875

0.04775

0.11865

0.01584

0.07015

0.01995

0.02452

0.23739

0.69410

0.90804

0.07833

0.02641

0.20542

22.29512

0.00203

0.00138

-0.00442

-0.05743

0.55173

0.06447
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.55520

0.20931

2.59892

13.21789

0.90644

-0.07229

335.57876

0.08456

3.28255

4.99959

124.23172

1307.31941

0.59468

5.05245

10003.30011

89.32149

5857.76980

8393.03506

30829.23133

5.99590

FinalConcentration

56.54738

0.00645

253.96664

190460.80164

0.27760

0.10466

1.29946

6.60895

0.45322

-0.03615

167.78938

0.04228

1.64128

2.49979

62.11586

653.65971

0.29734

2.52623

5001.65005

44.66075

2928.88490

4196.51753

15414.61566

2.99795

Meas Value

28.27369

0.00322

126.98332

95230.40082

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step
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3

3
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72
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6

6
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63
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75
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Sr
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Cr
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P
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Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T22:23:18-05:00

Type Sample

VialNumber 2408

Sample Name 280-124519-D-7-B

Data File Name 072SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120
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Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit
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12080
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80
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80

96.7

95.3

104.3

93.9

101.8

Lower Limit

80
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%Recovery

94.0

87.8

93.9

91.0

100.21830815

9671851

5341960

11606485

3985577

5048953

0.82

2.12

0.81

2.78

0.24
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8337438

319532
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Ho (IS)
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24.78842

0.00213

-0.00127
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.36865

0.15560

1.04253

6.73100

0.88942

-0.47299

334.32165

0.05941

2.95687

4.20145

118.16309

1310.13056

0.56247

5.22180

9429.30588

49.53710

5370.12670

7964.44995

30527.67905

5.13527

FinalConcentration

54.99294

-0.00123

242.65459

178619.42526

0.18433

0.07780

0.52127

3.36550

0.44471

-0.23650

167.16083

0.02971

1.47843

2.10073

59.08154

655.06528

0.28124

2.61090

4714.65294

24.76855

2685.06335

3982.22498

15263.83952

2.56763

Meas Value

27.49647

-0.00061

121.32729

89309.71263

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3
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72

72
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45
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45

45

45

45

45

45

ISTD

6

6

6

45
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66
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51
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55
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24
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39
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m/z
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9
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Zr

Nb

Cu

Zn
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Se

Sr

Y
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Cr

Mn

Fe
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Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T22:29:57-05:00

Type Sample

VialNumber 2409

Sample Name 280-124519-D-8-B

Data File Name 073SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.4

99.4

105.2

99.1

102.1

Lower Limit

80

80

80

80

%Recovery

94.1

90.7

92.1

95.0

99.31830815

9671851

5341960

11606485

3985577

5048953

0.16

0.49

1.22

0.73

0.77

Reference CPS

8337438

319532

9104488

216166

%RSD

1.41

1.19

0.48

2.99

1.151818584

9320736

5308147

12207409

3950358

5153818

3

2

3

2

3

CPS

7847399

289790

8387987

205412

Tune Step

3

2

3

2
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115

165
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193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb
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Nb

Mo

Ru

Rh

Pd
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ug/l
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0.07681
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0.02382

0.03586

-0.09523
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0.01071

0.01246

0.27783

0.84248

0.68100
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0.15560
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0.00205

0.00031

-0.00474

-0.07879

0.58145

0.03841

0.01358

0.08489

0.01997

0.02526

0.78757

0.01191

0.01793

-0.04762

36.96131

0.01730

0.04247

0.00485

0.01925

0.00535

0.00623

0.13891

0.42124

0.34050
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0.00741

0.07780

28.40288

0.00102

0.00016

-0.00237
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000
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50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.15177

0.06053

-0.34077

2.49462

0.41024

0.82489

360.47473

0.02869

1.96951

1.31929

134.33933

46.21384

0.43588

5.71408

10438.13502

39.50438

44.79299

3159.64816

18637.81080

1.07821

FinalConcentration

33.65461

0.00242

138.37226

30210.81367

0.07589

0.03026

-0.17038

1.24731

0.20512

0.41244

180.23737

0.01434

0.98475

0.65964

67.16967

23.10692

0.21794

2.85704

5219.06751

19.75219

22.39649

1579.82408

9318.90540

0.53910

Meas Value

16.82731

0.00121

69.18613

15105.40684

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2
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3

Tune Step
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45

45

45

45

ISTD

6

6

6

45
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66

75

78

88

89

51

52

55
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24

27
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39

44
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m/z
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9
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Zr

Nb

Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe
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Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T22:36:36-05:00

Type Sample

VialNumber 2410

Sample Name 280-124519-D-9-B

Data File Name 074SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.7

101.5

106.5

98.8

103.8

Lower Limit

80

80

80

80

%Recovery

92.2

91.5

91.8

95.9

100.51830815

9671851

5341960

11606485

3985577

5048953

1.23

0.79

1.28

1.61

2.06

Reference CPS

8337438

319532

9104488

216166

%RSD

0.56

3.05

0.64

3.05

0.471840573

9646668

5424114

12358751

3936177

5240358

3

2

3

2

3

CPS

7689745

292355

8361475

207336

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200
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2000
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5000
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400
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1000
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2000
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ug/l
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ug/l
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

-0.14852

1.06653

0.10015

0.02350

5.74262

0.03363

0.03588

1.71503

0.00548

0.03563

-0.08595

66.56891

0.02313

0.04931

0.00462

0.02130

0.00490

0.01333

0.02301

0.53396

3.67475

0.00000

0.00845

0.06053

5.70622

0.00457

-0.00323

-0.01016

-0.07426

0.53327

0.05007

0.01175

2.87131

0.01681

0.01794

0.85751

0.00274

0.01781

-0.04297

33.28445

0.01156

0.02465

0.00231

0.01065

0.00245

0.00667

0.01151

0.26698

1.83738

0.00000

0.00422

0.03026

2.85311

0.00228

-0.00162

-0.00508

3

3
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3

3

2

2

2

3

2

3

3

2

2

2

2

3

3
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.34913

0.05234

0.88468

6.05313

0.46552

0.73861

351.11524

0.07943

2.17343

1.56979

130.68185

163.06901

0.49505

6.21231

10408.73033

158.60288

24.83215

3034.63125

18220.04016

3.57363

FinalConcentration

31.57962

0.00544

134.29011

30503.37950

0.17456

0.02617

0.44234

3.02656

0.23276

0.36930

175.55762

0.03971

1.08671

0.78490

65.34092

81.53451

0.24752

3.10616

5204.36516

79.30144

12.41608

1517.31562

9110.02008

1.78682

Meas Value

15.78981

0.00272

67.14505

15251.68975

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2
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72

45
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72
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45

45

45
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6

6

6
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66
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P
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T22:43:16-05:00

Type Sample

VialNumber 2411

Sample Name 280-124519-D-10-B

Data File Name 075SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120
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Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit
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12080
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97.6

100.3

107.3

98.8

103.4

Lower Limit

80
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80
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%Recovery

90.8

89.4

90.7

94.1

99.31830815

9671851

5341960

11606485

3985577

5048953

1.70

0.65

1.25

0.69

1.17
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319532
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0.02617
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.10430

0.11569

0.54249

9.71596

0.99939

-0.32407

388.06926

0.06124

1.39179

2.05712

90.15944

1037.22181

2.20396

22.65349

12260.05316

100.54787

45.45114

7434.15789

27638.85968

2.51750

FinalConcentration

38.10713

0.00077

347.43233

89319.35242

0.55215

0.05785

0.27124

4.85798

0.49970

-0.16203

194.03463

0.03062

0.69589

1.02856

45.07972

518.61090

1.10198

11.32674

6130.02658

50.27393

22.72557

3717.07895

13819.42984

1.25875

Meas Value

19.05356

0.00039

173.71617

44659.67621

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step
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3

3
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72
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72
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45

45

45

45

45

45
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6

6

6

45
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93
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m/z
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Zr

Nb

Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T22:49:57-05:00

Type Sample

VialNumber 2412

Sample Name 280-124174-D-1-C

Data File Name 076SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120
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12080

80

80

80

80

80

98.3

99.0

106.1

98.7

102.7

Lower Limit

80

80

80

80

%Recovery

91.2

88.6

91.3

91.3

99.21830815

9671851

5341960

11606485

3985577

5048953

1.03

0.57

1.52

1.17

0.89

Reference CPS

8337438

319532

9104488

216166

%RSD

0.47

0.81

0.46

2.03

0.361815566

9509990

5287710

12317721

3932001

5184359

3

2

3

2

3

CPS

7606911

283145

8316178

197424

Tune Step

3

2

3

2
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In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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45
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th
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Hf

Ta

W

Re

Pt
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Ba
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Ce

Pr
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Cd

Sn
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Nb
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Ru
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ug/l
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0.07024

0.03011
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0.03793
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0.03741
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0.05878
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0.11569
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0.00147
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0.01505
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0.01896
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0.00239

0.01870

-0.05855
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0.02881
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0.00657

0.02939

0.00530

0.00961

0.07438

0.26598

2.11723

0.05270

0.01274

0.05785

7.04100

0.00073

-0.00087

-0.00157
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000
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2000
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5000
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2000

2000

50000
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100000

100000

100000
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High Value
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ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.47463

0.09635

1.18224

15.36957

1.03137

0.59167

402.79323

0.08549

1.64509

2.61751

97.22990

1785.58919

2.27234

22.71547

13103.12064

157.91441

47.31980

7952.87627

28842.28883

3.57359

FinalConcentration

41.07196

0.00425

380.74013

97947.53585

0.73731

0.04817

0.59112

7.68478

0.51568

0.29583

201.39662

0.04274

0.82255

1.30875

48.61495

892.79460

1.13617

11.35774

6551.56032

78.95720

23.65990

3976.43814

14421.14442

1.78679

Meas Value

20.53598

0.00212

190.37007

48973.76793

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2
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3
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72

45
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6
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P
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T22:56:36-05:00

Type Sample

VialNumber 2501

Sample Name 280-124174-D-2-C

Data File Name 077SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120
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Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit
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Lower Limit
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%Recovery
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88.7
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9671851

5341960
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2.18

0.86

0.61

Reference CPS
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319532
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3

2

3

2

3

CPS
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283333
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Tune Step

3

2

3

2
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115
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193
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In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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45
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table
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Ag
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Sn
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Ru

Rh
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0.01918
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0.02649
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15.15183
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0.01757

1.13460
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0.01348

1.10514

0.00117
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-0.05889
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0.04729

0.10237

0.00945

0.04017

0.00959

0.01226

0.10502

0.27555

1.95099

0.01289

0.01324

0.04817

7.57591
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-0.00073
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020
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107.8

106.2

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.04880

98.26720

97.48767

97.88712

99.36620

101.26520

101.72273

102.67435

95.42961

9.84871

91.39881

92.28123

92.64530

93.64467

93.61974

93.98376

96.40889

18.83461

96.48716

98.59080

50.08258

90.50120

90.29377

49.93678

107.00320

107.81215

10.62478

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00634

0.24320

-0.48907

0.04663

0.03067

-0.20219

0.00049

-0.00006

0.10139

0.00870

0.00167

0.13924

0.00091

-0.00019

0.00624

0.06668

-0.73164

5.96458

-2.23766

0.02597

Meas Value

-0.05861

0.00153

11.13632

9.75700

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T23:23:19-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 081_CCB.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 11:28 PM on:6/19/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.7

99.9

105.7

102.7

106.6

Lower Limit

80

80

80

80

%Recovery

89.5

90.5

90.8

93.5

95.51830815

9671851

5341960

11606485

3985577

5048953

0.77

1.18

0.32

1.35

1.25

Reference CPS

8337438

319532

9104488

216166

%RSD

0.98

1.49

1.45

2.29

0.431749188

9641962

5336821

12272574

4091628

5383979

3

2

3

2

3

CPS

7462069

289250

8266881

202093

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.03678

-0.00328

0.04809

0.02405

0.00262

0.01226

0.02513

1.04584

0.00198

0.00375

0.58558

-0.00085

0.00018

0.00005

-0.00017

0.00057

0.00084

0.00507

0.00178

0.03746

0.00994

0.07808

0.00297

0.24320

0.13027

0.00534

0.00111

-0.00500

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

105.9

106.2

100.7

105.8

103.8

102.2

103.5

101.6

109.1

99.4

100.2

102.0

102.6

107.0

104.0

104.6

98.3

95.2

101.3

96.3

94.8

%Recovery

97.0

97.2

100.3

102.7

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

105.88854

53.10149

50.35024

105.83027

103.77760

102.16168

51.75626

101.64086

109.05101

99.43696

100.15602

101.96465

2566.14772

107.00963

104.04441

2615.16710

2458.53008

2378.93994

2533.55539

2407.23320

94.78147

Meas Value

96.96308

97.15967

200.59218

2567.18899

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T23:30:02-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 082_CCV.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 11:35 PM on:6/19/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.0

100.8

113.5

103.7

111.7

Lower Limit

80

80

80

80

%Recovery

91.4

85.1

95.0

88.2

98.11830815

9671851

5341960

11606485

3985577

5048953

5.69

2.05

5.23

0.96

4.48

Reference CPS

8337438

319532

9104488

216166

%RSD

3.79

1.18

5.88

1.00

2.191795441

10159825

5384299

13177130

4134486

5638952

3

2

3

2

3

CPS

7618114

272032

8644918

190577

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

95.1

98.9

98.9

99.4

99.1

103.4

103.3

105.7

97.4

99.5

91.3

92.7

96.0

95.9

96.5

96.9

97.6

95.1

96.9

96.4

102.2

91.9

92.8

100.7

108.2

109.1

107.8

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.01780

98.86875

98.88017

99.37063

99.07566

103.41493

103.29325

105.65847

97.36472

9.95216

91.34474

92.68819

95.96010

95.94013

96.52185

96.86145

97.56490

19.01175

96.87711

96.35274

51.08606

91.94993

92.77233

50.35024

108.15055

109.05281

10.78284

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00473

0.23294

-0.51630

-0.00881

0.02654

-0.32598

0.00128

0.00022

0.10320

-0.00797

0.00431

-0.00843

0.00123

-0.00291

-0.01671

0.12779

0.03575

5.59966

-2.58460

0.01730

Meas Value

-0.07859

0.00154

8.77858

8.40503

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-19T23:36:40-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 083_CCB.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 11:41 PM on:6/19/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.4

100.0

105.8

104.6

107.8

Lower Limit

80

80

80

80

%Recovery

90.3

89.5

90.5

94.3

93.31830815

9671851

5341960

11606485

3985577

5048953

0.81

0.28

0.43

0.94

0.53

Reference CPS

8337438

319532

9104488

216166

%RSD

0.37

2.20

0.41

3.45

0.651709056

9609700

5339725

12279996

4168622

5444114

3

2

3

2

3

CPS

7525487

285883

8236101

203820

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.02858

-0.00178

0.04870

0.02474

0.00147

0.01422

0.02035

1.16503

0.00146

-0.00118

0.60482

-0.00087

0.00091

-0.00005

0.00056

-0.00029

0.00160

0.00200

0.00089

0.03026

0.00208

0.16904

0.00419

0.23294

0.13869

0.00778

0.00249

-0.00474

3
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Calibration Standard Report
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Sr
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Cr

Mn

Fe

Co

Ni

Cu

Al

P

K

Ca

Ti

V

Element

Li

Be

B

Na

Mg

Dilution 1

Comment

Operator CB 7700

QC Analyte Table

Acq Date Time 2019-06-20T00:10:15-05:00

Type CalStd

VialNumber 1103

Sample Name IC 1747056

Data File Name 088CALS.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag
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3
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3
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Ge (IS)

In (IS)

Ho (IS)
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Ir (IS)
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QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

m/z

6

45
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0.46

1.51
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1.85

0.13
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0.03
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3907485
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193
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Initial Calibration Verification (ICV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

97.3

105.8

98.2

103.8

100.1

100.6

99.0

100.0

107.2

94.0

95.9

100.7

98.4

103.8

101.6

100.3

95.8

95.0

98.5

105.9

97.7

%Recovery

98.7

102.1

101.7

100.1

100

50

50

100

100

100

50

100

100

100

100

100

1000

100

100

1000

1000

1000

1000

1000

100

ExpectedValue

100

100

200

1000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

97.31878

52.90424

49.09631

103.78432

100.12785

100.62386

49.48401

99.97830

107.16879

93.96382

95.90071

100.67749

984.18093

103.78831

101.60675

1003.15958

957.55068

950.39402

984.67707

1058.93323

97.67586

Meas Value

98.72009

102.11136

203.40446

1001.44785

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2
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72

72

72

72

72

72

72

72

45

45

72

72

72
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45

45

45

45

45

45
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6

6

6
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66
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m/z
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9
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Sr

Y

V

Cr

Mn
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Ni
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P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T00:16:49-05:00

Type ICV

VialNumber 1104

Sample Name ICV 1749861

Data File Name 089_ICV.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.7

103.6

103.6

102.8

103.1

Lower Limit

80

80

80

80
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101.4

100.0

103.1

100.1

103.11718489

9693353

5390454

12368486

4189155

5410668
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10.80

1.02
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2

3
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3
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3

2

3

2
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6
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Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table
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Th
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Hf
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W
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La
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Cd
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Te
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Mo

Ru
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110

110
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90
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90

90

90

90

90

90

90

90

90

90

90

90

90
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90

90
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100.7

98.6

102.0
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ug/l
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ug/l
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ug/l
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ug/l
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115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 12:22 AM on:6/20/2019Page 827 of 1765



Initial Calibration Blank (ICB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74
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0.49
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0.8
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16.46
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0.7

20

30

ug/l

ug/l
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ug/l

ug/l
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00341

0.14165

-0.02186

0.00824

-0.00301

0.44412

-0.00031

0.00156

-0.06204

-0.00989

0.00635

-0.35450

0.00482

0.00438

-0.05574

-0.01249

-1.39417

0.70650

-0.02612

0.05121

Meas Value

-0.01832

0.00842

5.21373

-0.58146

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47
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9
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Cu
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg
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P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T00:23:30-05:00

Type ICB

VialNumber 4

Sample Name ICB 1747053

Data File Name 090_ICB.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.1

100.5

101.0

100.6

99.9

Lower Limit

80

80

80

80

%Recovery

101.5

103.3

101.1

104.5

101.01718489

9693353

5390454

12368486

4189155

5410668

2.88

0.50

3.88

0.81

2.26

Reference CPS

7479700

286344

8222420

196145

%RSD

1.55

0.99

3.15

3.26

3.231735951

9701961

5417419

12493346

4212813

5407178

3

2

3

2

3

CPS

7588887

295694

8312933

204989

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.09502

0.01868

0.06369

0.04758

0.00281

0.01627

0.05017

1.33410

0.00105

0.00029

0.76926

0.00331

0.00038

0.00064

0.00011

0.00057

0.00055

0.00423

0.00272

0.06225

0.00677

0.08324

0.01058

0.14165

0.46035

-0.00303

0.00243

0.00622

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt
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Mo

Ru

Rh

Pd

2

3

TuneFile
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

100.6

88.9

108.6

106.6

103.6

98.6

92.7

113.7

104.4

92.2

96.5

104.8

99.2

109.0

103.3

102.8

98.9

100.4

96.7

116.1

105.2

%Recovery

101.5

108.2

95.1

100.8

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.03029

22.23232

5.43140

1.06588

20.72484

9.86077

4.63683

5.68664

5.22042

9.21862

9.65440

2.09647

49.58200

2.17950

5.16543

51.39985

49.47040

100.42583

96.68037

116.14620

5.26018

Meas Value

5.07330

0.54089

95.05413

50.38984

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T00:30:14-05:00

Type CRI

VialNumber 1101

Sample Name CRI 1747054

Data File Name 091LCCV.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.1

105.4

100.5

104.5

101.8

Lower Limit

80

80

80

80

%Recovery

100.5

102.4

99.6

102.5

101.01718489

9693353

5390454

12368486

4189155

5410668

1.03

10.56

0.50

9.79

1.32

Reference CPS

7479700

286344

8222420

196145

%RSD

1.28

10.65

0.70

6.48

0.341735483

9798406

5682447

12426514

4379254

5505909

3

2

3

2

3

CPS

7519735

293193

8191146

201115

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

105.8

109.0

107.7

114.3

117.3

101.0

87.6

108.5

109.0

100.5

107.6

110.7

104.9

103.0

105.7

99.3

110.1

106.7

114.2

110.8

107.6

95.6

100.4

108.6

104.0

108.4

102.4

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.11648

3.27140

21.53321

2.28635

1.17296

10.09614

8.75785

5.42269

10.90011

1.00484

5.38054

2.21335

2.09827

10.30355

2.11356

1.98523

11.01198

2.13376

0.57115

2.21694

5.37885

9.55591

1.00421

5.43140

10.40194

10.84273

0.51180

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile
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TuneStep
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Interference Check Sample A (ICS-A) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

120000

0.434

0.8

120000

120000

120000

120000

120000

2400

QC High

1.388

0.7

20

120000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.64897

3.26043

0.31621

1.05340

0.07949

0.51144

2.08104

0.00308

-0.03264

1.36049

0.81805

89507.97817

0.29835

0.26491

89652.38429

86331.83702

96213.31948

89627.26208

97643.50049

1966.36549

Meas Value

0.42816

0.00638

5.31291

92104.60815

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T00:36:55-05:00

Type ICSA

VialNumber 1105

Sample Name ICSA 1747057

Data File Name 092ICSA.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.1

102.9

96.5

93.7

89.3

Lower Limit

80

80

80

80

%Recovery

107.0

109.1

106.7

103.0

99.51718489

9693353

5390454

12368486

4189155

5410668

2.64

18.92

2.45

19.23

2.90

Reference CPS

7479700

286344

8222420

196145

%RSD

1.09

18.89

1.83

16.13

0.681709057

9026695

5546577

11933752

3924618

4833341

3

2

3

2

3

CPS

8000437

312444

8770998

202037

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2400

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00598

0.42135

0.08190

0.33697

0.02145

0.46134

2.98802

1.24020

0.00701

0.01820

0.07630

0.86863

0.04851

0.09378

0.00217

0.01710

0.01229

0.04468

-0.01210

0.21168

0.12936

0.07783

0.05357

3.26043

1979.77744

0.00119

-0.00037

0.01078

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Interference Check Sample AB (ICS-AB) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

105.2

114.5

98.1

99.9

98.7

106.7

95.5

108.3

109.8

96.8

96.7

106.7

94.7

104.9

98.2

95.5

92.4

99.7

95.1

99.1

97.0

%Recovery

102.1

96.0

95.4

97.9

50

25

2050

50

50

50

25

50

50

50

50

50

100000

50

50

100000

100000

100000

100000

100000

2100

ExpectedValue

50

50

100

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

52.57542

28.61561

2011.64108

49.95522

49.34661

53.36129

23.88470

54.13180

54.90905

48.39193

48.34082

53.35872

94715.41177

52.44300

49.11587

95480.83634

92411.85562

99733.00437

95088.64086

99069.41107

2036.22733

Meas Value

51.06656

47.99023

95.40057

97875.01902

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T00:43:36-05:00

Type ICSAB

VialNumber 1106

Sample Name ICSAB 1747058

Data File Name 093ICSB.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.3

96.1

94.1

87.5

87.9

Lower Limit

80

80

80

80

%Recovery

106.1

101.6

104.4

97.2

99.01718489

9693353

5390454

12368486

4189155

5410668

9.34

1.65

8.82

1.72

9.46

Reference CPS

7479700

286344

8222420

196145

%RSD

6.27

1.86

10.08

1.33

5.691701191

8849389

5179035

11635763

3665217

4758204

3

2

3

2

3

CPS

7938545

290875

8585851

190594

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

100.6

107.6

105.7

107.1

107.1

104.5

103.7

104.5

112.8

97.9

106.8

106.9

106.6

105.2

106.6

100.5

108.5

99.8

100.1

112.0

109.7

96.6

102.7

98.1

97.3

99.9

93.9

10

50

50

50

50

50

50

50

50

5

50

50

50

50

50

50

50

10

50

50

25

50

50

2050

50

50

5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

10.06301

53.80326

52.82735

53.52556

53.54244

52.27311

51.85526

52.23445

56.39187

4.89314

53.38403

53.44506

53.27800

52.62375

53.32470

50.24959

54.26444

9.97539

50.05026

56.01736

27.42447

48.32360

51.35839

2011.64108

48.64423

49.95361

4.69510

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

97.8

100.8

117.9

102.5

99.0

98.9

98.4

101.3

103.8

96.2

96.4

99.8

98.3

103.3

100.7

101.9

98.7

96.8

99.9

100.5

99.8

%Recovery

97.7

98.7

97.9

99.6

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

97.80776

50.40409

58.97264

102.46023

98.97183

98.87435

49.19399

101.27063

103.83133

96.17767

96.35863

99.77770

2456.85258

103.30203

100.68783

2547.66651

2466.45410

2421.14737

2496.36484

2512.27222

99.82517

Meas Value

97.67700

98.74000

195.89728

2490.83342

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T00:50:15-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 094_CCV.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)
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Ir (IS)
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na
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ug/l

ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l
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0.91986
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P
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VialNumber 4
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DataPath C:\ICPMH\1\DATA\061919B2.B
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Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.7

99.2

100.6
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100.9

105.5

100.91718489

9693353

5390454

12368486

4189155

5410668

0.89
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Sample Report 

QC Flag
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ISTDRefDataFileName 085CALB.D

QC Analyte Table
Element
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Dilution 2

Comment 431087
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VialNumber 3101
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Data File Name 096SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000
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1000
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5000

100000
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2000
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100000

100000
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

918.88486

0.72519

954.91543

950.99507

950.13071

453.77722

990.87222

0.01601

922.31448

922.84100

992.91849

9822.55837

948.68463

986.47841

9631.98022

9826.88823

954.54900

9526.77679

10380.02160

974.98168

FinalConcentration

101.08857

98.78642

185.72141

9770.77427

459.44243

0.36259

477.45771

475.49753

475.06535

226.88861

495.43611

0.00800

461.15724

461.42050

496.45924

4911.27919

474.34231

493.23921

4815.99011

4913.44412

477.27450

4763.38840

5190.01080

487.49084

Meas Value

50.54428

49.39321

92.86071

4885.38713

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step
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3

3
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45
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45

45

45
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6

6

6

45
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66
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K

Ca
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T01:10:17-05:00

Type Sample

VialNumber 3102

Sample Name LCS 160-431087/2-A

Data File Name 097SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120
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120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120
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12080
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95.7

97.9

98.1
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96.1

Lower Limit

80
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%Recovery
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92.8

94.6

97.4
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12368486

4189155

5410668

1.75

1.11

1.70

0.39
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Reference CPS

7479700
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8222420
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%RSD
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1.68

2.21

1.231725060
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3978224
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3

2

3

2

3

CPS
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Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

192.66837

1009.54175

983.04556

1022.50333

1032.80221

0.40335

0.45147

935.99119

0.01530

0.01810

-0.12194

964.70388

0.03939

0.04886

0.01000

0.02515

992.33370

193.36441

958.54381

1010.86640

461.73397

0.08627

0.01074

0.72519

479.52827

-0.00985

0.05626

0.02779

96.33418

504.77088

491.52278

511.25166

516.40110

0.20167

0.22573

467.99560

0.00765

0.00905

-0.06097

482.35194

0.01969

0.02443

0.00500

0.01258

496.16685

96.68221

479.27191

505.43320

230.86698

0.04313

0.00537

0.36259

239.76414

-0.00493

0.02813

0.01389

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

55.77472

7.51209

1809.47833

2058.31969

1599.36282

1998.09870

1106.57408

79.44421

520.06975

1377.25748

2427.91595

118916.47856

526.11127

985.01252

23236.06715

70811.04433

5170.66211

19375.40993

47469.58068

3670.56913

FinalConcentration

63.78542

1030.87882

778.29236

2095.97037

5.57747

0.75121

180.94783

205.83197

159.93628

199.80987

110.65741

7.94442

52.00697

137.72575

242.79159

11891.64786

52.61113

98.50125

2323.60671

7081.10443

517.06621

1937.54099

4746.95807

367.05691

Meas Value

6.37854

103.08788

77.82924

209.59704

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T01:16:49-05:00

Type Sample

VialNumber 3103

Sample Name LCSSRM 160-431087/3-A

Data File Name 098SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 1:21 AM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.3

98.9

99.0

97.0

97.9

Lower Limit

80

80

80

80

%Recovery

94.3

92.8

97.4

94.6

98.51718489

9693353

5390454

12368486

4189155

5410668

1.21

0.53

1.73

2.07

0.79

Reference CPS

7479700

286344

8222420

196145

%RSD

0.52

0.95

0.49

2.72

1.531692872

9531557

5333330

12242172

4062024

5299285

3

2

3

2

3

CPS

7056890

265832

8011017

185585

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1571.76041

1134.29334

4.93777

114.19652

973.95797

1.43123

-0.09592

32.10108

-0.00522

-0.00978

-1.03569

2584.96983

223.88458

488.33979

59.36024

212.25628

38.06383

435.41273

2175.04316

1014.03435

432.14205

0.70760

11.39689

7.51209

1156.41051

-0.03797

0.05157

0.04518

157.17604

113.42933

0.49378

11.41965

97.39580

0.14312

-0.00959

3.21011

-0.00052

-0.00098

-0.10357

258.49698

22.38846

48.83398

5.93602

21.22563

3.80638

43.54127

217.50432

101.40343

43.21421

0.07076

1.13969

0.75121

115.64105

-0.00380

0.00516

0.00452

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

38.01094

1.07383

136.03300

156.64922

44.10217

14.82678

404.08953

66.33568

406.78224

68.04639

745.83966

147862.54685

88.13658

33.75119

14664.06124

22634.75723

122.52537

6974.62966

43293.70318

951.45902

FinalConcentration

26.57830

11.41976

33.95772

442.32760

19.00547

0.53691

68.01650

78.32461

22.05109

7.41339

202.04477

33.16784

203.39112

34.02320

372.91983

73931.27342

44.06829

16.87559

7332.03062

11317.37862

61.26268

3487.31483

21646.85159

475.72951

Meas Value

13.28915

5.70988

16.97886

221.16380

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T01:23:29-05:00

Type Sample

VialNumber 3104

Sample Name 160-34268-B-1-A

Data File Name 099SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 1:28 AM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.3

100.6

99.7

96.7

97.5

Lower Limit

80

80

80

80

%Recovery

98.6

108.2

112.5

100.0

101.91718489

9693353

5390454

12368486

4189155

5410668

0.64

3.05

0.91

4.60

1.84

Reference CPS

7479700

286344

8222420

196145

%RSD

0.65

3.24

0.81

4.60

0.611751465

9525963

5422591

12327913

4049176

5272732

3

2

3

2

3

CPS

7372508

309749

9250817

196229

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.36201

106.06615

2.17981

55.61421

65.13156

1.69262

0.01619

3.91970

0.00161

0.02000

-0.23452

706.28998

31.68745

72.53875

10.79583

53.15162

22.62100

1.06097

2.86487

21.97289

1.96924

0.16291

47.89004

1.07383

7.95768

-0.01323

0.00519

0.04121

1.68100

53.03308

1.08991

27.80711

32.56578

0.84631

0.00810

1.95985

0.00080

0.01000

-0.11726

353.14499

15.84373

36.26937

5.39791

26.57581

11.31050

0.53049

1.43243

10.98645

0.98462

0.08146

23.94502

0.53691

3.97884

-0.00662

0.00260

0.02060

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

56.58885

1.16476

168.17389

227.53986

37.57301

22.47458

411.61376

80.50600

414.30123

91.27111

1035.73662

253788.99529

43.26960

30.42985

15657.37708

24357.26374

160.08293

6900.30038

49741.65412

1336.92235

FinalConcentration

31.75822

14.99071

56.80262

397.05609

28.29443

0.58238

84.08695

113.76993

18.78650

11.23729

205.80688

40.25300

207.15061

45.63555

517.86831

126894.49764

21.63480

15.21493

7828.68854

12178.63187

80.04147

3450.15019

24870.82706

668.46118

Meas Value

15.87911

7.49536

28.40131

198.52804

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T01:30:07-05:00

Type Sample

VialNumber 3105

Sample Name 160-34268-B-2-A

Data File Name 100SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.1

101.2

100.3

94.7

96.1

Lower Limit

80

80

80

80

%Recovery

100.1

121.4

125.7

98.7

103.51718489

9693353

5390454

12368486

4189155

5410668

0.29

0.47

0.59

0.49

0.92

Reference CPS

7479700

286344

8222420

196145

%RSD

1.21

1.33

1.36

1.07

1.731777783

9512184

5454247

12402434

3966533

5200232

3

2

3

2

3

CPS

7485224

347700

10333210

193612

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.69303

95.63539

2.56900

62.96095

21.99014

2.73642

0.02601

2.13787

0.00098

0.01625

0.02955

3368.67858

39.72790

90.27546

13.56330

67.70745

32.62117

0.39848

0.11392

26.59091

2.74105

0.27566

55.67778

1.16476

5.57102

-0.00791

0.00273

0.04153

0.84652

47.81770

1.28450

31.48047

10.99507

1.36821

0.01301

1.06894

0.00049

0.00813

0.01478

1684.33929

19.86395

45.13773

6.78165

33.85372

16.31059

0.19924

0.05696

13.29545

1.37053

0.13783

27.83889

0.58238

2.78551

-0.00396

0.00137

0.02076

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

78.86485

1.32449

212.58003

295.15396

114.64813

24.26122

487.65338

146.91324

540.17287

92.74155

2034.90156

209917.71812

237.55310

81.49434

17491.18959

26122.61851

288.22469

7120.19065

57285.63641

1218.00256

FinalConcentration

32.02939

12.40036

41.74334

524.21654

39.43242

0.66224

106.29002

147.57698

57.32407

12.13061

243.82669

73.45662

270.08643

46.37077

1017.45078

104958.85906

118.77655

40.74717

8745.59479

13061.30925

144.11234

3560.09533

28642.81820

609.00128

Meas Value

16.01469

6.20018

20.87167

262.10827

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T01:36:45-05:00

Type Sample

VialNumber 3106

Sample Name 160-34268-B-3-A

Data File Name 101SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 1:41 AM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.8

99.3

100.4

94.0

95.3

Lower Limit

80

80

80

80

%Recovery

99.1

111.0

118.6

97.5

101.91718489

9693353

5390454

12368486

4189155

5410668

0.24

2.67

0.94

3.84

0.67

Reference CPS

7479700

286344

8222420

196145

%RSD

1.18

2.35

0.34

1.20

0.931751600

9380358

5354068

12422124

3939453

5158217

3

2

3

2

3

CPS

7412954

317947

9755864

191208

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.89180

207.81595

2.28995

62.85521

339.99491

2.73636

0.03145

1.42982

0.00116

0.01368

-0.27348

2280.98875

38.11723

87.99854

12.97966

63.60747

29.27239

1.77563

56.73032

23.67315

3.26776

0.16986

44.32957

1.32449

13.81268

-0.01083

0.01829

0.06768

1.44590

103.90797

1.14498

31.42760

169.99745

1.36818

0.01573

0.71491

0.00058

0.00684

-0.13674

1140.49437

19.05861

43.99927

6.48983

31.80374

14.63619

0.88781

28.36516

11.83657

1.63388

0.08493

22.16479

0.66224

6.90634

-0.00541

0.00914

0.03384

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 1:41 AM on:6/20/2019Page 839 of 1765



Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

46.52291

1.29959

137.25145

147.07220

28.29780

15.60766

323.96502

63.49415

346.54764

82.20371

645.99309

213556.41307

26.05500

25.70256

11310.67168

23149.17413

144.70822

6877.76091

26655.06876

1070.04510

FinalConcentration

27.32193

13.34212

41.20801

261.35735

23.26146

0.64980

68.62572

73.53610

14.14890

7.80383

161.98251

31.74707

173.27382

41.10185

322.99654

106778.20654

13.02750

12.85128

5655.33584

11574.58706

72.35411

3438.88046

13327.53438

535.02255

Meas Value

13.66096

6.67106

20.60400

130.67868

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T01:43:25-05:00

Type Sample

VialNumber 3107

Sample Name 160-34268-B-4-A

Data File Name 102SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 1:48 AM on:6/20/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.1

100.1

102.7

95.1

97.2

Lower Limit

80

80

80

80

%Recovery

102.1

114.3

122.6

98.2

105.01718489

9693353

5390454

12368486

4189155

5410668

1.81

0.72

1.29

1.27

1.25

Reference CPS

7479700

286344

8222420

196145

%RSD

1.31

0.44

1.50

1.82

0.251804646

9706419

5393577

12704024

3982978

5259087

3

2

3

2

3

CPS

7636835

327198

10080563

192557

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.89359

79.53162

2.03910

58.99955

19.96229

2.25188

-0.00026

0.47924

0.00093

0.01385

-0.29769

937.81135

37.98124

86.19518

12.24966

57.27635

23.32375

0.29596

0.09545

22.25633

2.39730

0.13963

44.74158

1.29959

3.96954

-0.00524

0.00550

0.03340

0.44680

39.76581

1.01955

29.49977

9.98115

1.12594

-0.00013

0.23962

0.00047

0.00692

-0.14884

468.90568

18.99062

43.09759

6.12483

28.63818

11.66188

0.14798

0.04773

11.12817

1.19865

0.06982

22.37079

0.64980

1.98477

-0.00262

0.00275

0.01670

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

52.55635

1.35659

157.72175

209.25638

35.94069

20.12444

391.68677

68.65023

409.94560

84.93841

928.64494

245881.62732

40.73113

31.12044

14736.47099

27797.54230

165.90342

8632.28212

32355.02801

1386.93438

FinalConcentration

35.63561

16.21131

55.60480

327.48120

26.27818

0.67830

78.86088

104.62819

17.97035

10.06222

195.84339

34.32511

204.97280

42.46920

464.32247

122940.81366

20.36556

15.56022

7368.23549

13898.77115

82.95171

4316.14106

16177.51401

693.46719

Meas Value

17.81781

8.10565

27.80240

163.74060

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T01:50:04-05:00

Type Sample

VialNumber 3108

Sample Name 160-34268-B-5-A

Data File Name 103SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 1:54 AM on:6/20/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.1

100.6

101.3

94.0

95.3

Lower Limit

80

80

80

80

%Recovery

100.7

121.2

128.4

100.9

103.81718489

9693353

5390454

12368486

4189155

5410668

0.94

10.04

1.21

8.75

0.22

Reference CPS

7479700

286344

8222420

196145

%RSD

0.35

8.75

1.92

10.26

1.461784148

9513210

5425020

12523292

3939707

5158390

3

2

3

2

3

CPS

7529087

347129

10561094

197833

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.77157

96.51601

2.55437

79.86854

21.59737

2.50771

0.01763

0.51200

0.00267

0.02223

-0.27393

1344.07306

49.65396

126.83014

19.21844

89.20040

34.54870

0.34546

0.09425

25.31635

3.01748

0.35831

79.98832

1.35659

4.26289

-0.01205

0.00554

0.02474

0.88579

48.25801

1.27719

39.93427

10.79869

1.25385

0.00881

0.25600

0.00133

0.01111

-0.13696

672.03653

24.82698

63.41507

9.60922

44.60020

17.27435

0.17273

0.04712

12.65817

1.50874

0.17915

39.99416

0.67830

2.13145

-0.00603

0.00277

0.01237

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165
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72

72

72

72

205

208

209
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238
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197
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147
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111
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105

Tl
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W
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

59.94592

1.25350

198.79871

284.50017

61.73059

20.92242

586.02508

91.06140

442.90180

93.26824

1947.77043

219789.50978

143.82158

50.90046

24439.77421

28169.30255

281.69512

7764.42316

74393.86617

1237.55645

FinalConcentration

34.64790

13.15652

49.88375

680.72151

29.97296

0.62675

99.39936

142.25009

30.86530

10.46121

293.01254

45.53070

221.45090

46.63412

973.88521

109894.75489

71.91079

25.45023

12219.88711

14084.65127

140.84756

3882.21158

37196.93308

618.77822

Meas Value

17.32395

6.57826

24.94188

340.36076

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T01:56:44-05:00

Type Sample

VialNumber 3109

Sample Name 160-34268-B-6-A

Data File Name 104SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.8

101.4

100.8

94.4

96.3

Lower Limit

80

80

80

80

%Recovery

101.1

117.6

122.1

98.8

102.91718489

9693353

5390454

12368486

4189155

5410668

4.06

2.59

4.48

1.45

2.92

Reference CPS

7479700

286344

8222420

196145

%RSD

1.78

1.57

1.95

2.46

2.031768215

9581081

5464166

12470402

3952500

5209311

3

2

3

2

3

CPS

7562133

336688

10039944

193717

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000
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20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.43756

139.83011

2.23693

63.20676

109.63712

2.47916

0.02211

0.46968

0.00134

0.01806

-0.29613

2379.48642

37.43514

89.20808

13.20225

64.43747

28.43535

0.68521

5.75967

24.58104

2.61107

0.19573

53.17513

1.25350

8.57052

-0.01257

0.00812

0.05025

0.71878

69.91505

1.11846

31.60338

54.81856

1.23958

0.01105

0.23484

0.00067

0.00903

-0.14807

1189.74321

18.71757

44.60404

6.60112

32.21874

14.21768

0.34260

2.87984

12.29052

1.30554

0.09787

26.58756

0.62675

4.28526

-0.00629

0.00406

0.02512

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165
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165
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72
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

186.98108

1.40146

345.33064

602.82687

322.24343

63.22811

1305.46759

550.79546

842.42532

72.57642

3913.75869

142225.53852

642.84971

169.09115

33612.14347

43845.15262

1250.14248

10203.94451

133648.20921

1388.52973

FinalConcentration

57.22380

11.36648

36.50280

1075.11974

93.49054

0.70073

172.66532

301.41344

161.12171

31.61406

652.73379

275.39773

421.21266

36.28821

1956.87934

71112.76926

321.42486

84.54557

16806.07174

21922.57631

625.07124

5101.97225

66824.10460

694.26487

Meas Value

28.61190

5.68324

18.25140

537.55987

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T02:03:23-05:00

Type Sample

VialNumber 3110

Sample Name 160-34268-B-7-A

Data File Name 105SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 2:08 AM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.9

101.5

102.8

92.5

93.9

Lower Limit

80

80

80

80

%Recovery

97.2

109.9

114.6

95.2

98.81718489

9693353

5390454

12368486

4189155

5410668

3.29

1.65

2.79

0.62

0.66

Reference CPS

7479700

286344

8222420

196145

%RSD

1.81

1.94

1.72

1.64

2.251697210

9202070

5469083

12720205

3874809

5080086

3

2

3

2

3

CPS

7273293

314731

9423823

186633

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

4.87585

745.05492

2.27886

75.82894

1983.26796

4.00776

0.00620

0.32086

0.01440

0.02440

-0.25042

4893.08395

78.28205

183.76250

28.07195

136.02839

60.77274

5.83167

39.32365

22.54707

3.15435

0.08218

28.49490

1.40146

29.29235

-0.00565

0.07639

0.30131

2.43792

372.52746

1.13943

37.91447

991.63398

2.00388

0.00310

0.16043

0.00720

0.01220

-0.12521

2446.54197

39.14103

91.88125

14.03598

68.01419

30.38637

2.91584

19.66182

11.27353

1.57717

0.04109

14.24745

0.70073

14.64618

-0.00282

0.03820

0.15066

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147
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111
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121

125

133
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101
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105

Tl

Pb
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Th
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Hf

Ta
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Nb
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2

3

TuneFile
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nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

114.6

95.7

115.3

119.6

111.8

109.8

103.6

115.2

112.2

98.6

103.2

110.9

108.5

117.2

111.6

106.8

100.7

96.7

104.6

112.0

104.4

%Recovery

100.5

107.4

87.2

100.1

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.72955

23.91667

5.76578

1.19598

22.36519

10.98157

5.17946

5.76046

5.60837

9.86135

10.32382

2.21818

54.26389

2.34423

5.57785

53.39989

50.35673

96.68017

104.57819

112.00329

5.21948

Meas Value

5.02467

0.53686

87.23418

50.05282

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T02:10:01-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 106LCCV.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.7

98.7

100.6

98.2

100.9

Lower Limit

80

80

80

80

%Recovery

102.4

97.4

103.7

97.0

101.01718489

9693353

5390454

12368486

4189155

5410668

1.13

2.67

1.66

1.74

1.40

Reference CPS

7479700

286344

8222420

196145

%RSD

0.18

2.57

0.79

1.10

1.801735313

9862625

5321918

12438938

4112668

5461550

3

2

3

2

3

CPS

7656509

278959

8528080

190170

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

103.6

108.2

113.7

108.8

117.1

104.4

92.0

101.3

107.6

103.4

102.4

110.6

112.6

111.1

114.5

107.0

109.1

105.7

107.4

110.8

107.5

107.0

109.4

115.3

110.9

115.4

108.5

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.07296

3.24568

22.73562

2.17640

1.17117

10.43532

9.19958

5.06583

10.75592

1.03436

5.11939

2.21208

2.25177

11.11416

2.29057

2.13911

10.90905

2.11442

0.53685

2.21555

5.37634

10.70468

1.09410

5.76578

11.08698

11.53764

0.54265

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

99.7

102.4

99.4

104.0

99.8

101.2

93.0

100.8

104.7

96.1

97.3

101.5

100.7

106.0

102.0

100.0

97.1

96.9

100.1

100.3

100.3

%Recovery

98.4

100.9

95.6

96.3

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

99.69809

51.19559

49.69585

103.99806

99.77164

101.21210

46.48691

100.79770

104.66400

96.08453

97.30797

101.54917

2517.52375

105.95163

101.99345

2500.94408

2426.82812

2422.02398

2501.70919

2507.24674

100.29247

Meas Value

98.43456

100.87549

191.13532

2408.74481

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T02:16:42-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 107_CCV.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.0

102.0

101.2

98.3

99.2

Lower Limit

80

80

80

80

%Recovery

102.9

99.5

105.6

100.7

106.21718489

9693353

5390454

12368486

4189155

5410668

1.15

0.06

0.78

0.66

1.14

Reference CPS

7479700

286344

8222420

196145

%RSD

0.89

0.41

0.99

0.84

1.761824351

9985424

5497798

12516918

4117483

5369218

3

2

3

2

3

CPS

7699472

284858

8678798

197479

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

95.8

101.7

98.1

98.5

98.8

98.7

95.3

96.1

102.1

96.7

100.4

102.7

99.5

98.7

97.7

96.9

104.9

100.5

98.7

99.6

101.6

101.1

99.7

99.4

100.1

101.2

100.9

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.16638

101.67052

98.10589

98.45925

98.76221

98.66445

95.34626

96.05332

102.08084

9.67334

100.37741

102.67619

99.47591

98.66004

97.70479

96.92004

104.94598

20.10374

98.66736

99.62418

50.78797

101.14868

99.65444

49.69585

100.13629

101.19017

10.09051

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00306

0.13815

-0.09259

0.03411

0.00561

0.27990

0.00165

0.00098

-0.12988

-0.00871

-0.01007

-0.06829

0.00079

0.00141

0.05066

0.01041

-0.16474

-1.65540

-2.42913

0.02741

Meas Value

-0.00095

0.01004

2.14583

-4.35680

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T02:23:22-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 108_CCB.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.9

101.7

95.1

98.7

94.7

Lower Limit

80

80

80

80

%Recovery

98.2

106.5

99.2

107.2

97.51718489

9693353

5390454

12368486

4189155

5410668

7.67

0.82

7.84

0.85

7.65

Reference CPS

7479700

286344

8222420

196145

%RSD

7.00

1.53

8.46

2.06

7.411675225

9397214

5479644

11765827

4135721

5125242

3

2

3

2

3

CPS

7344618

304988

8153366

210198

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.14397

0.05039

0.00494

0.02915

0.00458

0.00716

-0.00207

0.69658

0.00346

0.00050

0.65211

0.00966

0.00180

-0.00040

0.00055

0.00309

0.00075

0.00719

0.00658

0.03160

0.00256

0.13652

0.01117

0.13815

0.71538

-0.00185

0.00051

0.00009

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

161.13171

1.66189

253.72618

601.43463

263.98936

48.65685

834.58564

388.84763

548.91966

87.64912

3228.11014

199403.48929

663.59999

162.24099

31593.04789

36161.37461

639.06724

9307.16657

105183.62083

1394.23530

FinalConcentration

45.90789

12.56809

45.46820

932.88864

80.56585

0.83095

126.86309

300.71731

131.99468

24.32842

417.29282

194.42381

274.45983

43.82456

1614.05507

99701.74464

331.79999

81.12049

15796.52395

18080.68730

319.53362

4653.58328

52591.81041

697.11765

Meas Value

22.95395

6.28404

22.73410

466.44432

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T02:30:07-05:00

Type Sample

VialNumber 3111

Sample Name 160-34268-B-8-A

Data File Name 109SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.3

98.9

101.3

90.8

94.9

Lower Limit

80

80

80

80

%Recovery

98.7

112.0

121.0

95.8

102.31718489

9693353

5390454

12368486

4189155

5410668

2.40

4.33

0.72

4.02

1.16

Reference CPS

7479700

286344

8222420

196145

%RSD

0.96

2.56

0.42

1.90

1.421757722

9429847

5332059

12531848

3802056

5134891

3

2

3

2

3

CPS

7385826

320801

9945640

187971

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.94117

373.62903

2.38468

73.79106

840.46272

3.85543

0.05086

0.93711

0.00739

0.02471

-0.05194

3662.66900

49.20118

128.81369

20.92179

110.61387

52.87462

1.64721

28.27796

23.70143

3.61810

0.25489

53.69414

1.66189

20.91071

-0.00953

0.04072

0.18549

1.47059

186.81452

1.19234

36.89553

420.23136

1.92771

0.02543

0.46856

0.00370

0.01235

-0.02597

1831.33450

24.60059

64.40685

10.46090

55.30694

26.43731

0.82361

14.13898

11.85072

1.80905

0.12744

26.84707

0.83095

10.45535

-0.00477

0.02036

0.09274

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

44.66395

1.47445

84.71195

131.43507

76.49482

16.89015

332.75784

46.01709

396.33276

88.77111

440.22428

256521.75404

52.72067

40.04276

11731.77020

29836.68665

161.85114

10935.39977

14225.37333

1452.34535

FinalConcentration

29.60927

20.02283

65.86243

472.36971

22.33198

0.73722

42.35597

65.71753

38.24741

8.44508

166.37892

23.00855

198.16638

44.38556

220.11214

128260.87702

26.36034

20.02138

5865.88510

14918.34332

80.92557

5467.69988

7112.68666

726.17268

Meas Value

14.80464

10.01142

32.93122

236.18485

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T02:36:44-05:00

Type Sample

VialNumber 3112

Sample Name 160-34268-B-9-A

Data File Name 110SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 2:41 AM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.0

100.4

98.1

94.7

95.6

Lower Limit

80

80

80

80

%Recovery

100.8

112.9

116.9

100.6

103.61718489

9693353

5390454

12368486

4189155

5410668

0.26

6.62

0.14

5.98

1.66

Reference CPS

7479700

286344

8222420

196145

%RSD

0.56

5.51

0.38

5.17

0.581779896

9503546

5411777

12133077

3968229

5172765

3

2

3

2

3

CPS

7537231

323151

9610716

197317

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.72841

131.46444

2.91762

85.00557

34.81526

2.29276

0.00937

0.07319

0.00162

0.01046

-0.20851

1248.06079

43.29107

108.00567

18.46736

92.51115

33.71433

0.26225

0.13634

24.75049

3.65671

0.45355

83.35794

1.47445

4.22757

-0.00704

0.00575

0.02454

0.86420

65.73222

1.45881

42.50278

17.40763

1.14638

0.00468

0.03659

0.00081

0.00523

-0.10425

624.03039

21.64554

54.00284

9.23368

46.25558

16.85716

0.13113

0.06817

12.37525

1.82836

0.22677

41.67897

0.73722

2.11379

-0.00352

0.00287

0.01227

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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nogas.u
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

51.17547

1.55936

143.15994

178.55066

25.07901

17.13957

483.69177

68.48795

386.21573

90.05987

771.40376

240898.90998

32.36857

34.44705

14790.83246

28029.39040

259.45915

7654.91240

37486.57161

1264.91843

FinalConcentration

32.48177

15.01694

45.37011

294.72315

25.58773

0.77968

71.57997

89.27533

12.53950

8.56979

241.84588

34.24397

193.10787

45.02993

385.70188

120449.45499

16.18428

17.22352

7395.41623

14014.69520

129.72957

3827.45620

18743.28581

632.45922

Meas Value

16.24089

7.50847

22.68506

147.36158

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T02:43:21-05:00

Type Sample

VialNumber 3201

Sample Name 160-34268-B-10-A

Data File Name 111SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 2:48 AM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.6

98.7

99.0

94.9

95.2

Lower Limit

80

80

80

80

%Recovery

97.6

111.8

118.4

94.9

101.21718489

9693353

5390454

12368486

4189155

5410668

0.92

5.52

1.27

5.09

0.84

Reference CPS

7479700

286344

8222420

196145

%RSD

1.22

3.83

0.88

4.42

1.891739301

9363677

5322118

12248638

3974770

5152262

3

2

3

2

3

CPS

7299392

320220

9734163

186171

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.93263

90.05511

2.15843

66.25567

22.20509

2.52793

0.04219

0.12091

0.00150

0.01352

-0.26542

1665.06330

48.31018

115.51659

16.56876

74.68928

27.46549

0.36671

0.20777

25.35095

2.70460

0.14185

49.17363

1.55936

3.56582

-0.00060

0.00356

0.05534

0.46631

45.02755

1.07921

33.12783

11.10254

1.26396

0.02110

0.06045

0.00075

0.00676

-0.13271

832.53165

24.15509

57.75830

8.28438

37.34464

13.73274

0.18335

0.10389

12.67547

1.35230

0.07093

24.58681

0.77968

1.78291

-0.00030

0.00178

0.02767

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

41.61574

1.33064

121.89395

150.37131

22.03660

14.08271

333.00374

57.72780

321.55500

80.06334

745.40744

205936.48825

30.68274

25.19637

11935.42028

23015.26049

154.86959

6781.11344

25047.91543

1047.92640

FinalConcentration

29.78886

13.78988

40.39025

243.03581

20.80787

0.66532

60.94697

75.18565

11.01830

7.04136

166.50187

28.86390

160.77750

40.03167

372.70372

102968.24412

15.34137

12.59819

5967.71014

11507.63024

77.43480

3390.55672

12523.95771

523.96320

Meas Value

14.89443

6.89494

20.19512

121.51790

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T02:50:01-05:00

Type Sample

VialNumber 3202

Sample Name 160-34268-B-11-A

Data File Name 112SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 2:54 AM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.3

100.8

97.1

95.4

93.6

Lower Limit

80

80

80

80

%Recovery

97.5

115.0

117.4

97.8

100.81718489

9693353

5390454

12368486

4189155

5410668

5.58

2.68

5.07

1.73

6.83

Reference CPS

7479700

286344

8222420

196145

%RSD

4.85

1.94

5.09

1.38

4.771732388

9235043

5435446

12003656

3994713

5061847

3

2

3

2

3

CPS

7295465

329294

9654789

191755

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.69180

83.72386

1.99281

65.39658

19.16516

2.00513

0.03197

0.00095

0.00144

0.01153

-0.28105

1295.74299

40.08737

91.84609

13.13556

58.69963

23.09926

0.32672

0.12932

24.00556

2.34835

0.41469

39.13200

1.33064

2.95990

-0.00244

0.00370

0.02887

0.34590

41.86193

0.99640

32.69829

9.58258

1.00256

0.01599

0.00048

0.00072

0.00577

-0.14052

647.87150

20.04369

45.92305

6.56778

29.34982

11.54963

0.16336

0.06466

12.00278

1.17418

0.20734

19.56600

0.66532

1.47995

-0.00122

0.00185

0.01443

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133
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95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce

Pr

Nd

Sm
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Cd

Sn
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Te
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Nb
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Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

57.42623

1.26199

151.77266

163.71569

73.56931

20.95616

334.23087

57.68332

479.45377

89.66999

713.68050

304088.22096

56.91192

42.81049

13410.04204

38582.16497

199.43110

12904.57006

17987.71199

2100.98263

FinalConcentration

41.46651

17.13566

64.15068

317.67180

28.71311

0.63099

75.88633

81.85785

36.78466

10.47808

167.11544

28.84166

239.72688

44.83500

356.84025

152044.11048

28.45596

21.40524

6705.02102

19291.08248

99.71555

6452.28503

8993.85599

1050.49132

Meas Value

20.73325

8.56783

32.07534

158.83590

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T02:56:41-05:00

Type Sample

VialNumber 3203

Sample Name 160-34268-B-12-A

Data File Name 113SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 3:01 AM on:6/20/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.5

97.0

100.8

92.1

95.6

Lower Limit

80

80

80

80

%Recovery

100.3

109.0

122.6

96.5

105.51718489

9693353

5390454

12368486

4189155

5410668

3.85

7.18

3.65

6.15

3.65

Reference CPS

7479700

286344

8222420

196145

%RSD

2.90

5.63

3.90

3.88

3.121813278

9645053

5229462

12465867

3857061

5171948

3

2

3

2

3

CPS

7501564

311991

10079775

189217

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.38392

126.08188

3.17365

82.80091

23.01822

2.59666

0.01518

0.03302

0.00188

0.01242

-0.31092

1574.63455

46.85751

117.06911

20.18175

108.22206

40.10921

0.25219

0.08916

25.89725

3.74767

0.63808

118.14111

1.26199

3.19400

-0.01589

0.00314

0.02243

1.19196

63.04094

1.58683

41.40046

11.50911

1.29833

0.00759

0.01651

0.00094

0.00621

-0.15546

787.31728

23.42875

58.53455

10.09087

54.11103

20.05460

0.12610

0.04458

12.94863

1.87383

0.31904

59.07055

0.63099

1.59700

-0.00795

0.00157

0.01121

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133
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101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au
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Ce

Pr

Nd
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Nb
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Pd

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

33.77879

1.24238

109.89462

87.28063

16.34036

13.19901

251.91166

58.73347

245.33800

83.81775

561.59017

165964.44701

27.42420

19.25527

6610.78468

17379.93189

85.49380

4175.47179

7926.60181

825.98648

FinalConcentration

23.85316

12.29616

27.17948

235.83447

16.88939

0.62119

54.94731

43.64031

8.17018

6.59950

125.95583

29.36673

122.66900

41.90887

280.79509

82982.22350

13.71210

9.62763

3305.39234

8689.96594

42.74690

2087.73590

3963.30091

412.99324

Meas Value

11.92658

6.14808

13.58974

117.91724

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T03:03:20-05:00

Type Sample

VialNumber 3204

Sample Name 160-34268-B-13-A

Data File Name 114SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 3:08 AM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.7

95.5

96.8

91.5

94.3

Lower Limit

80

80

80

80

%Recovery

92.2

97.3

105.9

90.9

98.11718489

9693353

5390454

12368486

4189155

5410668

0.58

2.34

2.51

2.02

0.46

Reference CPS

7479700

286344

8222420

196145

%RSD

1.89

1.64

0.42

1.13

0.881685404

9182873

5146692

11975342

3833389

5103418

3

2

3

2

3

CPS

6899773

278491

8710422

178289

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.27506

81.31312

2.16271

51.14582

17.42955

1.61345

0.01375

-0.19660

0.00003

0.00466

-0.35781

540.88681

35.74226

78.37379

10.51786

47.05553

19.51591

0.19209

0.03556

20.55140

1.93413

0.29664

19.51202

1.24238

2.09078

-0.00401

0.00477

0.02860

0.13753

40.65656

1.08136

25.57291

8.71478

0.80673

0.00687

-0.09830

0.00002

0.00233

-0.17891

270.44340

17.87113

39.18689

5.25893

23.52777

9.75795

0.09604

0.01778

10.27570

0.96707

0.14832

9.75601

0.62119

1.04539

-0.00200

0.00239

0.01430

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

84.44533

1.35966

353.16397

355.23671

111.38537

27.82535

717.00751

167.74527

656.63340

124.95934

2469.96668

183623.86291

490.62156

88.57003

26004.97895

33813.71565

602.68395

8468.82549

88449.04176

1210.72558

FinalConcentration

39.02843

11.57333

34.71278

963.66283

42.22266

0.67983

176.58198

177.61835

55.69268

13.91267

358.50375

83.87264

328.31670

62.47967

1234.98334

91811.93145

245.31078

44.28501

13002.48947

16906.85783

301.34197

4234.41274

44224.52088

605.36279

Meas Value

19.51422

5.78667

17.35639

481.83141

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T03:10:00-05:00

Type Sample

VialNumber 3205

Sample Name 160-34268-B-14-A

Data File Name 115SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 3:14 AM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.2

95.0

100.4

89.5

94.1

Lower Limit

80

80

80

80

%Recovery

93.5

101.5

113.0

90.6

99.11718489

9693353

5390454

12368486

4189155

5410668

0.18

2.15

0.61

3.37

0.98

Reference CPS

7479700

286344

8222420

196145

%RSD

0.17

2.50

1.10

1.96

0.651703567

9223719

5120324

12423908

3749336

5090144

3

2

3

2

3

CPS

6991956

290636

9292028

177742

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.00679

301.28476

2.06457

69.54219

545.30471

2.72773

0.01611

-0.10062

0.00514

0.01629

-0.32546

3700.23251

81.08070

238.45096

37.49672

158.08467

46.63916

3.64305

25.91636

22.78322

2.33865

0.32604

41.99505

1.35966

31.74000

-0.00849

0.02165

0.09430

1.50339

150.64238

1.03228

34.77109

272.65235

1.36387

0.00806

-0.05031

0.00257

0.00815

-0.16273

1850.11626

40.54035

119.22548

18.74836

79.04233

23.31958

1.82152

12.95818

11.39161

1.16932

0.16302

20.99752

0.67983

15.87000

-0.00425

0.01082

0.04715

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115
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165
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72

72

72

72

205

208

209
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238
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107
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105

Tl

Pb
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Th

U
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W

Re
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Nb
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

105.48259

1.19173

414.29929

609.25107

214.14319

38.01910

905.22220

258.81391

650.27086

77.31766

3539.45206

154130.38526

426.30563

123.21152

37426.73792

29900.32265

612.65693

7442.01035

120726.07408

974.30392

FinalConcentration

40.22103

10.40627

28.43273

924.96116

52.74129

0.59587

207.14965

304.62554

107.07160

19.00955

452.61110

129.40696

325.13543

38.65883

1769.72603

77065.19263

213.15281

61.60576

18713.36896

14950.16132

306.32847

3721.00517

60363.03704

487.15196

Meas Value

20.11052

5.20314

14.21637

462.48058

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T03:16:35-05:00

Type Sample

VialNumber 3206

Sample Name 160-34268-B-15-A

Data File Name 116SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 3:21 AM on:6/20/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.6

100.0

100.7

92.4

94.9

Lower Limit

80

80

80

80

%Recovery

93.9

114.4

120.6

93.6

98.41718489

9693353

5390454

12368486

4189155

5410668

0.50

0.57

0.61

0.39

1.52

Reference CPS

7479700

286344

8222420

196145

%RSD

0.68

1.79

1.64

0.20

0.521690479

9269423

5393136

12452645

3872522

5135968

3

2

3

2

3

CPS

7022675

327493

9919581

183646

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000
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200

200

200

2000

400

2000

2000

1000

200
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100

1000
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20

ug/l

ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.90019

354.98515

2.11527

69.19919

821.11923

2.72300

0.02186

-0.11993

0.00727

0.02070

-0.32839

4229.22968

44.67247

116.28735

17.81439

88.79542

40.54785

4.52569

37.28509

21.40362

2.43161

0.33529

32.86683

1.19173

28.86627

-0.00909

0.03367

0.14876

1.45010

177.49257

1.05763

34.59960

410.55962

1.36150

0.01093

-0.05997

0.00364

0.01035

-0.16420

2114.61484

22.33623

58.14368

8.90719

44.39771

20.27393

2.26285

18.64254

10.70181

1.21580

0.16764

16.43342

0.59587

14.43314

-0.00455

0.01684

0.07438

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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193

193

193

193
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165

165
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

123.75585

1.23885

484.94410

525.40429

236.95930

36.91667

996.96639

303.29141

760.86886

96.03567

3248.52488

146535.19065

479.84235

136.64411

31935.28633

35943.37027

698.66672

8400.29427

135634.10313

1149.40581

FinalConcentration

46.18747

10.10961

28.82833

1259.58138

61.87792

0.61942

242.47205

262.70214

118.47965

18.45834

498.48320

151.64571

380.43443

48.01783

1624.26244

73267.59533

239.92118

68.32205

15967.64316

17971.68513

349.33336

4200.14713

67817.05157

574.70291

Meas Value

23.09373

5.05481

14.41416

629.79069

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T03:23:12-05:00

Type Sample

VialNumber 3207

Sample Name 160-34268-B-16-A

Data File Name 117SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 3:28 AM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.7

100.1

98.8

93.6

93.5

Lower Limit

80

80

80

80

%Recovery

92.9

108.6

112.6

93.9

96.81718489

9693353

5390454

12368486

4189155

5410668

0.70

5.51

0.96

3.85

1.37

Reference CPS

7479700

286344

8222420

196145

%RSD

0.35

3.71

2.11

1.36

0.851662704

9177062

5396071

12224692

3920609

5057398

3

2

3

2

3

CPS

6948408

310907

9257082

184152

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.93021

532.60301

1.96914

64.65170

1112.11658

2.93689

0.01934

-0.08751

0.00803

0.01115

-0.33326

3995.58578

49.28748

129.85616

20.00779

97.72929

40.82715

6.21636

43.45083

22.43572

2.58413

0.13990

33.94612

1.23885

38.61074

-0.01296

0.04814

0.18096

1.96510

266.30150

0.98457

32.32585

556.05829

1.46844

0.00967

-0.04376

0.00402

0.00557

-0.16663

1997.79289

24.64374

64.92808

10.00389

48.86465

20.41358

3.10818

21.72542

11.21786

1.29206

0.06995

16.97306

0.61942

19.30537

-0.00648

0.02407

0.09048

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193
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115
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

80.82992

1.15284

320.51047

325.69881

124.84233

24.13813

572.91558

169.00821

506.53780

168.16438

1728.31628

233717.58378

222.70676

79.33289

21963.10725

31731.60937

404.02095

7133.21891

65783.44100

1232.70081

FinalConcentration

36.00775

12.39678

35.44347

719.66131

40.41496

0.57642

160.25523

162.84940

62.42117

12.06906

286.45779

84.50411

253.26890

84.08219

864.15814

116858.79189

111.35338

39.66645

10981.55363

15865.80468

202.01048

3566.60946

32891.72050

616.35041

Meas Value

18.00388

6.19839

17.72173

359.83066

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T03:29:49-05:00

Type Sample

VialNumber 3208

Sample Name 160-34268-B-17-A

Data File Name 118SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.1

99.1

98.7

93.0

93.2

Lower Limit

80

80

80

80

%Recovery

96.1

111.0

116.8

94.3

99.21718489

9693353

5390454

12368486

4189155

5410668

1.15

1.89

1.41

1.99

0.97

Reference CPS

7479700

286344

8222420

196145

%RSD

1.56

2.39

0.45

0.36

1.201704469

9312624

5343443

12206886

3895277

5043305

3

2

3

2

3

CPS

7191125

317824

9604904

185005

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.92685

246.65513

2.27260

66.08428

373.32689

2.70476

0.00869

-0.41106

0.00462

0.01604

-0.30515

2590.97298

43.21439

105.23254

15.44365

73.52314

30.66542

3.12354

24.36282

25.18312

2.71533

0.13979

34.93960

1.15284

19.00425

-0.00272

0.02122

0.08370

0.96342

123.32757

1.13630

33.04214

186.66345

1.35238

0.00435

-0.20553

0.00231

0.00802

-0.15258

1295.48649

21.60719

52.61627

7.72182

36.76157

15.33271

1.56177

12.18141

12.59156

1.35766

0.06990

17.46980

0.57642

9.50213

-0.00136

0.01061

0.04185

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3
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2
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

116.0

96.2

110.6

116.1

113.1

109.5

106.1

116.2

116.1

99.2

103.4

115.0

112.0

118.3

116.1

108.7

105.1

103.7

106.8

111.4

105.4

%Recovery

100.3

105.6

86.7

98.9

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.80195

24.05801

5.53061

1.16083

22.61703

10.94827

5.30707

5.81034

5.80444

9.91951

10.34318

2.29976

55.99195

2.36589

5.80507

54.34202

52.54797

103.74741

106.76282

111.39013

5.26818

Meas Value

5.01693

0.52819

86.67785

49.43715

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9
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23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T03:36:28-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 119LCCV.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120
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12080

80

80

80

80

80

102.0

98.3

100.1

95.5

99.8

Lower Limit

80

80

80
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%Recovery

102.6
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103.7

96.2

101.71718489

9693353

5390454

12368486

4189155

5410668

1.22

2.95

1.47

1.39

0.93

Reference CPS

7479700

286344

8222420

196145

%RSD
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2.28
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3

2

3

2

3

CPS
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Tune Step

3

2

3

2

372
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193
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In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te
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Mo

Ru

Rh

Pd
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120
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80
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80

80

80

80
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ug/l
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2.19496
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3
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2

2
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3
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3
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2

2
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3

3

3
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

100.3

102.3

99.9

104.8

100.2

100.3

99.2

100.8

106.3

96.5

97.9

100.9

99.2

105.3

101.0

100.0

97.5

97.4

101.1

101.1

100.5

%Recovery

99.7

102.1

98.0

96.8

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

100.29706

51.15762

49.94610

104.80452

100.18484

100.33347

49.60998

100.75283

106.25397

96.50096

97.89484

100.86266

2479.96219

105.26429

100.96920

2500.26563

2436.28814

2436.03506

2526.80886

2528.72894

100.47470

Meas Value

99.74660

102.09175

195.91882

2419.78389

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T03:43:11-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 120_CCV.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.4

100.9

99.6

95.0

97.0

Lower Limit

80

80

80

80

%Recovery

99.7

98.0

103.8

99.8

104.31718489

9693353

5390454

12368486

4189155

5410668

1.16

0.27

1.45

0.99

0.91

Reference CPS

7479700

286344

8222420

196145

%RSD

0.54

1.07

0.98

0.97

0.361791993

9728206

5439666

12320020

3978194

5249967

3

2

3

2

3

CPS

7455686

280646

8534028

195776

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

95.9

102.6

102.3

100.7

100.2

99.5

96.5

96.0

103.1

98.2

101.2

104.0

99.5

99.0

99.4

99.0

105.1

102.0

100.5

102.2

103.5

99.5

100.8

99.9

100.4

101.6

99.3

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.17880

102.59295

102.28246

100.69532

100.20399

99.53212

96.48338

95.96551

103.08563

9.82440

101.23353

103.98993

99.51779

99.04873

99.35594

98.96138

105.13358

20.40309

100.50577

102.17886

51.77298

99.54377

100.75439

49.94610

100.42772

101.62122

9.93407

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165
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115

115

115
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72
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232

238
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197
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95

101

103

105

Tl
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W
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00425

0.14450

-0.05646

0.06802

0.00753

0.05930

0.00125

0.00008

-0.15745

-0.01251

-0.00717

0.08849

0.00069

-0.00334

0.02903

-0.07579

-1.12779

-5.22148

-4.26107

0.01211

Meas Value

-0.08655

0.00482

-0.39493

-5.37941

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T03:49:50-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 121_CCB.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 3:54 AM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.7

104.2

100.0

102.0

99.6

Lower Limit

80

80

80

80

%Recovery

100.4

108.1

102.9

106.7

102.81718489

9693353

5390454

12368486

4189155

5410668

1.87

7.23

2.67

7.45

2.12

Reference CPS

7479700

286344

8222420

196145

%RSD

1.23

5.02

2.04

3.04

1.801766171

9860251

5614646

12370833

4271014

5388181

3

2

3

2

3

CPS

7512855

309554

8459186

209317

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.10553

0.03596

-0.00933

0.02681

0.00434

0.00417

0.00632

0.52909

0.00583

0.00071

0.56595

0.00827

0.00174

-0.00014

0.00038

0.00371

0.00010

0.00513

0.00447

0.01054

-0.01207

0.08233

0.00366

0.14450

0.31377

-0.00465

-0.00005

0.00148

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

65.30945

1.57546

239.35684

236.57774

33.58850

19.60863

407.05174

70.15525

450.95779

94.10471

975.01633

266814.27806

42.97433

38.46128

15509.38510

31312.42245

273.79820

9121.53402

39275.96983

1468.92402

FinalConcentration

35.32172

16.45791

48.23080

347.72768

32.65472

0.78773

119.67842

118.28887

16.79425

9.80431

203.52587

35.07762

225.47890

47.05235

487.50817

133407.13903

21.48717

19.23064

7754.69255

15656.21123

136.89910

4560.76701

19637.98492

734.46201

Meas Value

17.66086

8.22895

24.11540

173.86384

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T03:56:34-05:00

Type Sample

VialNumber 3209

Sample Name 160-34268-B-18-A

Data File Name 122SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 4:01 AM on:6/20/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.4

97.0

99.8

91.6

93.6

Lower Limit

80

80

80

80

%Recovery

96.9

114.3

123.2

94.3

101.51718489

9693353

5390454

12368486

4189155

5410668

1.59

5.20

1.65

4.62

1.14

Reference CPS

7479700

286344

8222420

196145

%RSD

1.78

3.32

0.79

2.27

0.421743917

9442184

5231184

12349717

3835565

5065504

3

2

3

2

3

CPS

7245644

327259

10128867

184956

Tune Step

3

2

3

2
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115

165
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193
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In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000
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200
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ug/l

ug/l

ug/l

ug/l
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ug/l

ug/l
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0.05212

0.00339

0.00625

-0.05146
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0.31266
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1022.85387
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13.93854

0.17300
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13.53491

1.27620
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35.80287
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1.76248

-0.00356

0.00263

0.02401

3

3
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3

3

2

2

2

3

2

3

3

2

2

2
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3

3

3
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2
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

55.87010

1.45089

155.73137

202.57735

38.76074

20.44538

396.88307

85.65529

393.02992

93.33483

989.55437

251803.96806

39.49890

34.48528

14589.74608

25846.16432

191.49137

7260.91938

38823.75307

1252.35379

FinalConcentration

33.79030

15.64848

45.83208

272.51881

27.93505

0.72545

77.86568

101.28868

19.38037

10.22269

198.44154

42.82765

196.51496

46.66741

494.77718

125901.98403

19.74945

17.24264

7294.87304

12923.08216

95.74568

3630.45969

19411.87653

626.17690

Meas Value

16.89515

7.82424

22.91604

136.25941

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T04:03:13-05:00

Type Sample

VialNumber 3210

Sample Name 160-34268-B-19-A

Data File Name 123SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 4:08 AM on:6/20/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.6

99.4

99.5

93.4

94.0

Lower Limit

80

80

80

80

%Recovery

96.8

117.4

122.8

97.8

101.71718489

9693353

5390454

12368486

4189155

5410668

1.64

0.80

1.19

0.70

1.14

Reference CPS

7479700

286344

8222420

196145

%RSD

0.72

1.41

0.31

1.25

1.181747893

9367110

5357760

12302379

3912080

5086744

3

2

3

2

3

CPS

7237715

336201

10100325

191832

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000
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5000

200
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400
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1000
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100
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20
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ug/l

ug/l
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.00477

95.19506

2.44969

66.03723

22.69108

2.61343

0.01800

-0.22074

0.00217

0.00843

-0.19981

1234.29028

46.15051

106.56943

15.65300
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32.28649

0.31653

0.10773

26.81274

2.69778

0.22383

54.27017

1.45089

2.96592

-0.00203

0.00052

0.04922

0.50238

47.59753

1.22484

33.01862

11.34554

1.30672

0.00900

-0.11037

0.00109

0.00422

-0.09990

617.14514

23.07526

53.28472

7.82650

36.86820

16.14325

0.15826

0.05387

13.40637

1.34889

0.11191

27.13508

0.72545

1.48296

-0.00101

0.00026

0.02461

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3
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2

2

3

2

2
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

53.59588

1.18687

156.72966

214.63070

37.97455

21.32321

409.24526

83.49230

441.44917

105.78177

1032.13790

250032.86662

39.49265

35.10549

17807.16746

31099.24475

246.58038

8652.25872

46159.13125

1536.60662

FinalConcentration

33.47105

15.66237

19.60409

270.40273

5.35959

0.11869

15.67297

21.46307

3.79746

2.13232

40.92453

8.34923

44.14492

10.57818

103.21379

25003.28666

3.94926

3.51055

1780.71675

3109.92448

24.65804

865.22587

4615.91313

153.66066

Meas Value

3.34710

1.56624

1.96041

27.04027

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T04:09:53-05:00

Type Sample

VialNumber 3211

Sample Name 160-34268-B-19-A SD

Data File Name 124SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.7

102.3

98.9

98.5

95.3

Lower Limit

80

80

80

80

%Recovery

98.6

107.1

106.3

102.3

102.91718489

9693353

5390454

12368486

4189155

5410668

7.44

8.50

7.89

8.24

6.07

Reference CPS

7479700

286344

8222420

196145

%RSD

4.62

9.40

7.10

7.31

4.351768320

9668188

5516064

12227307

4126075

5158213

3

2

3

2

3

CPS

7378427

306621

8743893

200606

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200
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2000
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2000

5000
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2000

400

2000
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1000

200

2000

100

1000
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20

ug/l
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ug/l

ug/l

ug/l

ug/l
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.70980

96.60871

2.19245

72.95145

22.36472

2.53473

0.01013

-3.01000

-0.00546

-0.02518

-1.45979

1360.98702

46.35576

106.30987

15.58457

73.92380

32.96472

0.30678

0.14234

27.70718

2.52830

0.43338

55.04665

1.18687

2.56526

-0.05800

-0.01002

0.03992

0.07098

9.66087

0.21924

7.29514

2.23647

0.25347

0.00101

-0.30100

-0.00055

-0.00252

-0.14598

136.09870

4.63558

10.63099

1.55846

7.39238

3.29647

0.03068

0.01423

2.77072

0.25283

0.04334

5.50467

0.11869

0.25653

-0.00580

-0.00100

0.00399

3

3
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3
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

995.90800

1.80746

1100.59524

1470.03142

943.40112

374.71054

1697.33182

108.14466

1057.41197

802.47626

3123.10899

250824.57701

1043.93404

1036.01579

48192.54341

104447.93401

972.23708

19666.40955

105195.54086

1903.61981

FinalConcentration

184.01792

121.02565

227.92028

7900.58874

497.95400

0.90373

550.29762

735.01571

471.70056

187.35527

848.66591

54.07233

528.70599

401.23813

1561.55449

125412.28851

521.96702

518.00789

24096.27170

52223.96700

486.11854

9833.20477

52597.77043

951.80991

Meas Value

92.00896

60.51283

113.96014

3950.29437

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T04:16:36-05:00

Type Sample

VialNumber 3212

Sample Name 160-34268-A-19-C MS

Data File Name 125SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 4:21 AM on:6/20/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.5

98.7

98.7

90.9

92.2

Lower Limit

80

80

80

80

%Recovery

92.0

120.4

126.6

95.1

97.31718489

9693353

5390454

12368486

4189155

5410668

1.20

1.57

0.65

1.96

1.50

Reference CPS

7479700

286344

8222420

196145

%RSD

1.03

1.48

2.18

1.49

1.411671945

9162773

5319257

12209282

3806596

4990623

3

2

3

2

3

CPS

6879179

344860

10411216

186624

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

192.89894

1097.21646

974.97345

1102.13124

1050.72291

5.17753

0.05625

544.79037

0.02018

0.02127

-0.22693

2134.01457

52.97063

120.65223

19.70121

107.97430

1028.87263

192.55336

950.61275

963.32759

223.88491

0.42100

44.21671

1.80746

443.49803

-0.01308

0.06515

0.08987

96.44947

548.60823

487.48672

551.06562

525.36146

2.58877

0.02813

272.39519

0.01009

0.01063

-0.11346

1067.00729

26.48532

60.32611

9.85060

53.98715

514.43632

96.27668

475.30637

481.66379

111.94246

0.21050

22.10836

0.90373

221.74901

-0.00654

0.03258

0.04494

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197
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139

140

141

146

147
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111
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125
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105
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Th
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Hf
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Nb

Mo

Ru

Rh
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

993.09897

1.77594

1137.41790

1209.83901

937.50214

337.09187

1487.23982

50.53346

1133.00691

824.80828

2107.35923

260682.21049

1006.76230

1038.79398

22851.45259

106784.51221

952.50437

20370.67211

49806.55853

2238.39503

FinalConcentration

181.57253

122.59706

227.12279

7954.72950

496.54949

0.88797

568.70895

604.91950

468.75107

168.54594

743.61991

25.26673

566.50345

412.40414

1053.67962

130341.10524

503.38115

519.39699

11425.72630

53392.25611

476.25218

10185.33606

24903.27927

1119.19751

Meas Value

90.78626

61.29853

113.56140

3977.36475

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T04:23:05-05:00

Type Sample

VialNumber 3301

Sample Name 160-34268-A-19-D MSD

Data File Name 126SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 4:27 AM on:6/20/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.7

99.3

96.8

92.4

92.2

Lower Limit

80

80

80

80

%Recovery

90.8

117.7

121.0

95.9

98.21718489

9693353

5390454

12368486

4189155

5410668

0.98

0.60

0.81

0.98

0.71

Reference CPS

7479700

286344

8222420

196145

%RSD

0.32

0.95

0.07

1.22

0.251687950

9182487

5354215

11972961

3871269

4988757

3

2

3

2

3

CPS

6789238

337055

9948505

188023

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

192.12653

1074.19417

968.91150

1083.18678

1029.60910

5.54441

0.03656

502.07393

0.01412

0.02328

-0.26523

2220.65392

48.87403

106.07656

15.31429

70.30879

1014.57566

193.59657

949.30964

953.48080

209.13012

0.36574

49.08797

1.77594

435.26773

-0.01432

0.05981

0.04835

96.06327

537.09708

484.45575

541.59339

514.80455

2.77221

0.01828

251.03697

0.00706

0.01164

-0.13261

1110.32696

24.43702

53.03828

7.65714

35.15439

507.28783

96.79828

474.65482

476.74040

104.56506

0.18287

24.54398

0.88797

217.63386

-0.00716

0.02990

0.02418

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197
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139
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146

147
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105
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

156.61851

1.47712

167.08934

566.28066

227.52656

111.74882

478.01227

81.57299

503.85584

246.39567

984.65328

242318.09175

78.58447

129.54855

14788.59695

25422.63652

1687.48267

8546.16045

39010.52015

1291.34145

FinalConcentration

128.93068

24.69240

1921.43543

1050.56968

78.30925

0.73856

83.54467

283.14033

113.76328

55.87441

239.00614

40.78650

251.92792

123.19784

492.32664

121159.04587

39.29224

64.77427

7394.29847

12711.31826

843.74133

4273.08022

19505.26007

645.67073

Meas Value

64.46534

12.34620

960.71771

525.28484

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T04:29:36-05:00

Type Sample

VialNumber 3302

Sample Name 160-34268-B-19-A PDS

Data File Name 127SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 4:34 AM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.0

97.3

96.2

92.1

92.5

Lower Limit

80

80

80

80

%Recovery

89.5

111.1

116.2

93.9

98.01718489

9693353

5390454

12368486

4189155

5410668

2.14

4.79

2.23

5.20

0.84

Reference CPS

7479700

286344

8222420

196145

%RSD

0.48

3.77

0.87

4.08

1.781684171

9213276

5244413

11895954

3859553

5007471

3

2

3

2

3

CPS

6696059

318253

9558507

184168

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

42.18522

146.54998

3.06749

103.30422

43.23441

2.59126

0.08354

107.64014

0.00540

0.00749

-0.31822

1230.04285

44.17197

100.56623

14.68963

71.03424

232.94585

39.25569

9.83681

67.47467

105.59383

0.15133

50.34760

1.47712

106.03120

0.00070

0.01154

0.04377

21.09261

73.27499

1.53374

51.65211

21.61720

1.29563

0.04177

53.82007

0.00270

0.00374

-0.15911

615.02143

22.08599

50.28312

7.34481

35.51712

116.47293

19.62784

4.91841

33.73734

52.79691

0.07566

25.17380

0.73856

53.01560

0.00035

0.00577

0.02189

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115
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115

165

165

72
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195

197
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139
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.07354

0.00050

0.03776

-0.08901

0.00467

0.21202

0.05636

4.98320

0.24725

1.05674

34.16769

0.46688

-0.12203

0.25457

0.82576

4.86338

FinalConcentration

0.12342

0.01130

34.37855

-4.21255

4.41055

6.67069

14.17623

0.18128

0.03677

0.00025

0.01888

-0.04451

0.00234

0.10601

0.02818

2.49160

0.12362

0.52837

17.08385

0.23344

-0.06102

0.12729

0.41288

2.43169

Meas Value

0.06171

0.00565

17.18927

-2.10627

2.20528

3.33535

7.08812

0.09064

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 085CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431898

Operator CB 7700

Acq Date Time 2019-06-20T04:36:14-05:00

Type Sample

VialNumber 3303

Sample Name MB 160-431898/1-A

Data File Name 128SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80
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Upper Limit

120
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97.4

Lower Limit
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80
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99.7

99.4
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9693353

5390454

12368486

4189155

5410668
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Reference CPS
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286344
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3

2

3

CPS
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3

2

3

2

3

3

2

Ir (IS)

m/z
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Ge (IS)
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In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery
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U

Pt
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Tl

Pb
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Th

Nd
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W
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Ce
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Rh
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Cd

Sn
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Nb
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200
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0.00520
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0.00115
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0.01104
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3

2

3

3

3

2

3

2
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2

2

2

3

2

2

3

2

2

2

2

2
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3

3

3

2

3

2
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

955.07177

0.55686

991.64599

978.28456

996.02785

463.67718

1027.21380

0.00726

943.75107

949.33464

1010.03566

10119.28100

981.52999

1027.02032

9674.43161

9886.34468

973.85277

9769.91271

10713.52347

1020.17325

FinalConcentration

103.34104

103.15698

215.22294

9706.19882

477.53589

0.27843

495.82299

489.14228

498.01392

231.83859

513.60690

0.00363

471.87554

474.66732

505.01783

5059.64050

490.76500

513.51016

4837.21580

4943.17234

486.92638

4884.95636

5356.76173

510.08663

Meas Value

51.67052

51.57849

107.61147

4853.09941

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T04:42:58-05:00

Type Sample

VialNumber 3304

Sample Name LCS 160-431898/2-A

Data File Name 129SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 4:47 AM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.2

97.2

96.3

92.0

93.0

Lower Limit

80

80

80

80

%Recovery

88.0

90.8

92.5

94.2

97.81718489

9693353

5390454

12368486

4189155

5410668

4.52

4.19

4.83

2.89

4.36

Reference CPS

7479700

286344

8222420

196145

%RSD

3.87

4.47

4.69

3.29

2.751680095

9034582

5240202

11909861

3855753

5033503

3

2

3

2

3

CPS

6585472

259895

7607932

184744

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200
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200
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5000
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200

2000

400
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2000

1000

200

2000

100

1000
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200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

201.59414

1041.05961

1015.69925

1040.90047

1052.17594

0.26350

0.41112

966.65754

0.01725

0.03110

-0.34808

1002.62701

0.03594

0.02527

0.00710

0.01658

1025.18049

201.78845

994.31310

1015.57862

476.39770

0.08630

0.00740

0.55686

500.59796

-0.00546
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100.79707

520.52981

507.84963

520.45023

526.08797

0.13175

0.20556

483.32877

0.00863

0.01555

-0.17404

501.31350

0.01797

0.01263

0.00355

0.00829

512.59024

100.89422

497.15655

507.78931

238.19885

0.04315

0.00370

0.27843

250.29898

-0.00273

0.03087

0.00859

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165
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115
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115

115
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197
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Tl
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

34.53816

1.69733

295.34276

1700.70939

18.71706

6.32391

999.52105

12.86438

51.56901

101.11210

568.55313

23734.12142

13.24880

48.04741

23540.24191

21492.40417

1210.91373

19998.89227

144093.07318

430.44541

FinalConcentration

83.94007

1.36741

597.60040

61957.77316

17.26908

0.84867

147.67138

850.35470

9.35853

3.16195

499.76053

6.43219

25.78450

50.55605

284.27656

11867.06071

6.62440

24.02370

11770.12096

10746.20208

605.45686

9999.44613

72046.53659

215.22271

Meas Value

41.97003

0.68370

298.80020

30978.88658

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3
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72

72

72

72

72

72

72

72

45

45

72

72

72
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45

45

45

45

45

45

ISTD

6

6

6

45

90
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66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9
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23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T04:49:32-05:00

Type Sample

VialNumber 3305

Sample Name 280-124771-A-1-A

Data File Name 130SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.5

97.9

98.4

92.1

93.9

Lower Limit

80

80

80

80

%Recovery

89.2

93.0

98.8

93.2

98.91718489

9693353

5390454

12368486

4189155

5410668

6.25

3.08

7.28

2.56

6.43

Reference CPS

7479700

286344

8222420
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%RSD

5.11

2.46

6.77

1.46

6.061699091

9258160
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3859797
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3

2

3

2

3

CPS
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8121122

182876

Tune Step

3

2

3

2
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In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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45
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th
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Hf
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Nb

Mo

Ru
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ug/l
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6.15863

4.48298

8.67016
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0.00857
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0.00764

0.04940

-0.32712
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17.34693

34.35300

4.14122

15.39474
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2.24648
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26.52767
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2.30217

1.69733
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-0.00900

0.01553

0.03207
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3.07931

2.24149

4.33508

0.35999

0.00429

4.85965

0.00382

0.02470

-0.16356
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8.67346

17.17650

2.07061

7.69737

1.54927

1.12324

18.30365

9.29238

13.26384

0.01370

1.15108
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10.14246

-0.00450

0.00776

0.01604

3

3
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3

3

2

2

2

3
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3

3

2

2

2
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3

3
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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Sc (IS)

Ge (IS)
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020
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QC Analyte Table
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Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D
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120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.1

92.7

97.9

91.0

97.6

Lower Limit

80

80

80

80

%Recovery

93.9

89.6

98.7

92.2

98.91718489

9693353

5390454

12368486

4189155

5410668

0.46

8.55

1.28

7.43

1.00

Reference CPS

7479700

286344

8222420

196145

%RSD

1.08

8.37

0.38

7.71

0.391699498

9698909

4999219

12111271

3812167

5282650

3

2

3

2

3

CPS

7022077

256632

8114482

180884

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

106.5

111.4

124.8

111.8

116.1

110.9

94.8

127.2

107.8

111.5

103.1

113.6

122.2

119.6

121.0

112.5

111.1

106.7

112.5

114.2

108.0

115.6

119.7

114.0

114.3

121.1

120.4

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr
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110
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90
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90
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90
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%QC Low
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90
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102.5

105.2

101.7

105.2

101.8

101.6

106.2

102.3

108.6

96.9

98.0

102.8

100.7

105.3

102.3

100.3

98.8

98.3

101.5

101.0

101.4
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100.0

102.5

102.5

96.9

100

50

50

100

100

100

50

100

100

100

100
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2500

100

100

2500

2500

2500
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ExpectedValue

100
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ug/l

ug/l

ug/l
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ug/l
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ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

102.53239

52.60564

50.83370

105.16481

101.83946

101.57972

53.08839

102.26764

108.55076

96.87898

97.97801

102.82264

2518.00137

105.29735

102.25889

2506.48087

2469.29322

2456.59639

2536.73775

2525.29971

101.35253

Meas Value

99.95973

102.47824
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2

2

3

2

2

2

2

3

2

2
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6
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ISTDRefDataFileName 085CALB.D
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103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00578

0.15832

-0.10933

0.05836

0.01874

-0.03755

0.00205

0.00217

-0.10902

-0.00141

-0.00454

0.39003

0.00167

0.00179

0.07323

0.23630

1.27463

0.36508

-3.84643

0.00822

Meas Value

0.01154

0.00692

4.46791

-4.88730

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T05:16:22-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 134_CCB.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 5:21 AM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.6

98.9

97.4

96.4

98.1

Lower Limit

80

80

80

80

%Recovery

92.0

98.4

97.9

100.6

97.31718489

9693353

5390454

12368486

4189155

5410668

0.80

0.42

0.95

0.51

1.34

Reference CPS

7479700

286344

8222420

196145

%RSD

0.20

1.37

1.03

3.09

0.401672898

9561167

5330310

12048441

4038251

5307810

3

2

3

2

3

CPS

6879303

281739

8049193

197373

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.17845

0.04909

0.08159

0.03345

0.00307

0.00575

0.00735

1.23774

0.00510

0.00009

0.62331

0.00623

0.00136

0.00008

0.00029

0.00202

0.00106

0.00712

0.00555

0.05957

0.00186

0.02844

0.00749

0.15832

0.47532

-0.00161

0.00178

0.00175

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

36.40580

2.15970

298.01807

1756.64631

58.19562

13.22833

1011.80297

13.32365

54.68684

106.05274

584.07951

24308.64571

13.58409

48.80148

24757.54151

22574.76806

1255.69822

21254.52438

146845.22233

433.91026

FinalConcentration

84.65660

1.36528

598.91682

64732.71915

18.20290

1.07985

149.00903

878.32316

29.09781

6.61416

505.90148

6.66183

27.34342

53.02637

292.03975

12154.32285

6.79205

24.40074

12378.77076

11287.38403

627.84911

10627.26219

73422.61117

216.95513

Meas Value

42.32830

0.68264

299.45841

32366.35958

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T05:23:05-05:00

Type Sample

VialNumber 3307

Sample Name 280-124771-A-1-D MS

Data File Name 135SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 5:27 AM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.9

93.7

95.5

87.8

90.4

Lower Limit

80

80

80

80

%Recovery

83.7

86.4

93.9

88.7

95.51718489

9693353

5390454

12368486

4189155

5410668

1.15

8.69

0.77

6.89

1.47

Reference CPS

7479700

286344

8222420

196145

%RSD

0.66

8.86

0.67

5.66

0.921640716

8813983

5052241

11806649

3678342

4892074

3

2

3

2

3

CPS

6263893

247490

7718919

174002

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

49.77545

226.63363

5.52310

4.36161

8.86176

1.06955

0.09146

4.48451

0.00663

0.04096

-0.02660

1286.21247

17.87425

35.46919

4.32634

16.00006

3.17534

2.23662

42.73749

18.36993

120.26762

0.10294

2.36763

2.15970

18.73310

-0.00749

0.01470

0.02203

24.88773

113.31682

2.76155

2.18080

4.43088

0.53477

0.04573

2.24226

0.00332

0.02048

-0.01330

643.10624

8.93713

17.73459

2.16317

8.00003

1.58767

1.11831

21.36875

9.18496

60.13381

0.05147

1.18382

1.07985

9.36655

-0.00375

0.00735

0.01102

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

34.74621

1.90244

282.38144

1687.71779

57.22306

12.28893

999.27947

12.86429

51.18614

102.01906

564.70454

23495.82922

12.98585

48.39959

23439.99706

21593.60598

1183.26748

20206.68135

144582.02048

431.93601

FinalConcentration

83.62360

1.26502

593.25528

61215.35784

17.37310

0.95122

141.19072

843.85890

28.61153

6.14447

499.63973

6.43214

25.59307

51.00953

282.35227

11747.91461

6.49292

24.19980

11719.99853

10796.80299

591.63374

10103.34067

72291.01024

215.96800

Meas Value

41.81180

0.63251

296.62764

30607.67892

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T05:29:46-05:00

Type Sample

VialNumber 3308

Sample Name 280-124771-A-1-E MSD

Data File Name 136SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 5:34 AM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.6

95.8

95.5

89.7

91.8

Lower Limit

80

80

80

80

%Recovery

84.5

89.8

94.0

90.6

95.61718489

9693353

5390454

12368486

4189155

5410668

1.40

1.42

0.81

1.91

2.06

Reference CPS

7479700

286344

8222420

196145

%RSD

1.06

2.01

0.68

2.82

1.691642504

8875396

5163451

11813211

3758045

4966891

3

2

3

2

3

CPS

6316658

257028

7733158

177736

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

49.79313

227.22002

6.13870

4.62490

8.72178

0.83828

0.05296

4.22910

0.00914

0.03111

-0.18336

1274.73428

17.26529

34.59137

4.18402

15.53736

3.13654

2.09924

42.32183

18.89368

119.99651

0.11780

2.34139

1.90244

18.61957

-0.00789

0.01577

0.02681

24.89656

113.61001

3.06935

2.31245

4.36089

0.41914

0.02648

2.11455

0.00457

0.01556

-0.09168

637.36714

8.63265

17.29568

2.09201

7.76868

1.56827

1.04962

21.16092

9.44684

59.99826

0.05890

1.17070

0.95122

9.30978

-0.00395

0.00788

0.01341

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

137.17491

2.16506

306.49303

2074.98093

218.20617

101.19449

1112.61220

12.63292

244.30751

296.48985

606.46620

24448.81894

54.89459

145.80348

24358.27499

22481.18311

3103.02240

21855.20586

145429.08449

521.85641

FinalConcentration

180.39648

11.67405

2590.48801

62433.84348

68.58745

1.08253

153.24651

1037.49046

109.10308

50.59724

556.30610

6.31646

122.15375

148.24492

303.23310

12224.40947

27.44730

72.90174

12179.13749

11240.59155

1551.51120

10927.60293

72714.54224

260.92820

Meas Value

90.19824

5.83703

1295.24401

31216.92174

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T05:36:26-05:00

Type Sample

VialNumber 3309

Sample Name 280-124771-A-1-A PDS

Data File Name 137SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 5:41 AM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.5

93.6

95.4

88.9

91.5

Lower Limit

80

80

80

80

%Recovery

81.9

86.3

91.3

87.7

93.11718489

9693353

5390454

12368486

4189155

5410668

0.50

3.30

1.45

1.73

1.21

Reference CPS

7479700

286344

8222420

196145

%RSD

0.74

1.53

0.61

0.23

0.091600524

8867129

5044679

11796765

3724415

4949340

3

2

3

2

3

CPS

6127476

247208

7505252

172104

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

39.63455

266.92099

5.89746

49.03479

31.33402

1.00025

0.17493

108.90481

0.01368

0.04227

-0.23169

1289.84283

17.08778

34.16064

4.16371

15.02310

208.51191

40.91378

45.47114

59.56400

129.64567

0.00147

2.26668

2.16506

120.64402

-0.00092

0.01635

0.03744

19.81727

133.46050

2.94873

24.51740

15.66701

0.50013

0.08747

54.45240

0.00684

0.02113

-0.11585

644.92142

8.54389

17.08032

2.08185

7.51155

104.25596

20.45689

22.73557

29.78200

64.82283

0.00074

1.13334

1.08253

60.32201

-0.00046

0.00818

0.01872

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.45468

0.00236

0.04252

-0.05152

0.01412

0.27603

1.01295

1.75838

0.05262

1.05097

217.01920

0.48442

0.01537

0.42964

0.84828

6.56931

FinalConcentration

0.00494

-0.00520

71.27522

19.40291

8.91024

25.78135

18.04528

7.94377

0.22734

0.00118

0.02126

-0.02576

0.00706

0.13801

0.50648

0.87919

0.02631

0.52548

108.50960

0.24221

0.00768

0.21482

0.42414

3.28466

Meas Value

0.00247

-0.00260

35.63761

9.70146

4.45512

12.89067

9.02264

3.97189

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 085CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431899

Operator CB 7700

Acq Date Time 2019-06-20T05:43:07-05:00

Type Sample

VialNumber 3310

Sample Name LB 160-431540/1-D

Data File Name 138SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 5:48 AM on:6/20/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

96.1

Lower Limit

80

80

80

80

80

80

80

80

100.5

100.3

95.9

98.2

96.6

93.9

1718489

9693353

5390454

12368486

4189155

5410668

1.37

0.90

1.95

0.46

0.89

Reference CPS

7479700

286344

8222420

196145

5291664

11947791

3931848

5201874

%RSD

1.70

2.11

2.33

3.07

1.04

3

2

3

CPS

6496361

266032

7562938

197093

1723797

9293721

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

86.9

92.9

92.0

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00612

0.04288

-0.28473

0.66877

0.42877

0.50845

0.07305

0.00465

0.00490

-0.00031

0.04204

1.27951

-0.00040

0.00058

0.00730

0.27452

0.00587

0.00793

0.00025

-0.00024

0.00039

0.04038

0.02014

0.55032

0.27519

-0.05152

0.52339

-0.00832

0.00306

0.02144

-0.14236

0.33438

0.21438

0.25422

0.03653

0.00232

0.00245

-0.00015

0.02102

0.63976

-0.00020

0.00029

0.00365

0.13726

0.00294

0.00397

0.00012

-0.00012

0.00020

0.02019

0.01007

0.27516

0.13759

-0.02576

0.26169

-0.00416

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

936.16481

0.42118

937.60692

937.78062

951.12448

456.50410

1007.09100

0.01338

880.53921

889.89942

992.59231

9683.40465

934.34454

970.80413

9054.14756

9257.88545

892.24788

9125.11882

10440.18652

983.71000

FinalConcentration

101.52834

101.16842

223.80745

9180.50430

468.08241

0.21059

468.80346

468.89031

475.56224

228.25205

503.54550

0.00669

440.26960

444.94971

496.29615

4841.70232

467.17227

485.40207

4527.07378

4628.94273

446.12394

4562.55941

5220.09326

491.85500

Meas Value

50.76417

50.58421

111.90373

4590.25215

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T05:49:52-05:00

Type Sample

VialNumber 3311

Sample Name LCS 160-431899/2-A

Data File Name 139SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 5:54 AM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.7

98.4

96.0

94.7

94.0

Lower Limit

80

80

80

80

%Recovery

81.3

89.0

88.1

91.4

94.61718489

9693353

5390454

12368486

4189155

5410668

0.93

2.93

0.70

2.80

0.37

Reference CPS

7479700

286344

8222420

196145

%RSD

0.82

3.29

1.01

1.59

0.201625318

8986730

5304507

11869033

3966113

5085030

3

2

3

2

3

CPS

6078581

254718

7241729

179267

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

194.49221

1018.87584

954.12842

1030.98177

1023.22597

0.22067

0.29171

925.13901

0.01555

0.02902

-0.34399

972.93292

0.02909

0.03322

0.00946

0.01448

994.05408

194.68688

953.52585

985.27431

461.45099

0.08513

0.00283

0.42118

491.86788

-0.00473

0.06249

0.02217

97.24610

509.43792

477.06421

515.49088

511.61298

0.11034

0.14586

462.56951

0.00777

0.01451

-0.17200

486.46646

0.01454

0.01661

0.00473

0.00724

497.02704

97.34344

476.76293

492.63715

230.72549

0.04256

0.00141

0.21059

245.93394

-0.00236

0.03125

0.01108

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.19861

-0.08673

22.54050

1009.53775

0.32741

0.42723

43.00160

0.04942

0.28051

0.50875

7.31828

472.19734

0.07908

0.34744

804.52872

26.09118

2033.88415

2213.83501

6380.08275

1.79707

FinalConcentration

3.87568

0.00230

741.07626

27668.52847

0.09930

-0.04337

11.27025

504.76888

0.16371

0.21361

21.50080

0.02471

0.14025

0.25438

3.65914

236.09867

0.03954

0.17372

402.26436

13.04559

1016.94208

1106.91751

3190.04138

0.89854

Meas Value

1.93784

0.00115

370.53813

13834.26423

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T05:56:27-05:00

Type Sample

VialNumber 3312

Sample Name 280-124519-D-3-C

Data File Name 140SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.3

92.9

94.6

89.8

93.9

Lower Limit

80

80

80

80

%Recovery

82.6

86.1

89.2

91.2

95.71718489

9693353

5390454

12368486

4189155

5410668

0.91

8.53

0.95

8.67

1.10

Reference CPS

7479700

286344

8222420

196145

%RSD

0.16

10.73

0.41

8.58

1.601644777

9138765

5009132

11695893

3760936

5081572

3

2

3

2

3

CPS

6178064

246601

7336969

178943

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.12390

10.99992

0.61974

0.31679

0.12780

-0.00252

0.02567

5.89541

-0.00173

0.04309

-0.37372

4.68249

0.04732

0.08456

0.01092

0.05093

0.01451

0.08591

0.18689

0.57024

0.17657

0.00527

0.00183

-0.08673

462.58000

-0.00993

0.00080

-0.00394

0.56195

5.49996

0.30987

0.15839

0.06390

-0.00126

0.01283

2.94771

-0.00086

0.02154

-0.18686

2.34124

0.02366

0.04228

0.00546

0.02547

0.00726

0.04296

0.09345

0.28512

0.08828

0.00263

0.00091

-0.04337

231.29000

-0.00497

0.00040

-0.00197

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.37746

-0.67202

21.85135

1031.52584

-0.02695

0.20146

43.73300

0.05930

-0.95540

0.40504

7.27313

458.23002

0.13992

0.40651

780.57191

35.30402

1900.40591

2144.96752

6804.69913

1.96602

FinalConcentration

3.42267

-0.01978

791.25378

26631.63766

0.03775

-0.06720

2.18514

103.15258

-0.00270

0.02015

4.37330

0.00593

-0.09554

0.04050

0.72731

45.82300

0.01399

0.04065

78.05719

3.53040

190.04059

214.49675

680.46991

0.19660

Meas Value

0.34227

-0.00198

79.12538

2663.16377

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T06:03:12-05:00

Type Sample

VialNumber 3401

Sample Name 280-124519-D-3-C SD

Data File Name 141SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 6:08 AM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.1

98.0

96.4

94.0

94.7

Lower Limit

80

80

80

80

%Recovery

85.2

92.8

91.3

96.7

95.31718489

9693353

5390454

12368486

4189155

5410668

1.77

8.11

1.59

5.98

2.57

Reference CPS

7479700

286344

8222420

196145

%RSD

1.75

7.81

1.58

6.11

0.831637227

9311392

5284344

11924198

3938300

5121815

3

2

3

2

3

CPS

6369751

265825

7509326

189603

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.68634

11.56608

1.00361

0.27885

0.13796

-0.01930

0.04774

10.36142

-0.01688

0.01928

-1.87527

4.70994

0.03350

0.07644

0.01109

0.04320

0.00504

0.09860

0.21056

0.95033

0.28203

-0.13902

0.00094

-0.67202

503.82679

-0.08309

-0.01566

-0.01475

0.16863

1.15661

0.10036

0.02788

0.01380

-0.00193

0.00477

1.03614

-0.00169

0.00193

-0.18753

0.47099

0.00335

0.00764

0.00111

0.00432

0.00050

0.00986

0.02106

0.09503

0.02820

-0.01390

0.00009

-0.06720

50.38268

-0.00831

-0.00157

-0.00147

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

919.90966

0.21692

942.48563

1821.17385

968.34535

451.60896

1043.53830

0.02847

907.82268

915.92568

1001.40245

9802.04196

937.78824

968.69021

10174.60864

9635.56394

2262.05569

11685.04262

17302.69443

959.69299

FinalConcentration

104.55973

102.14349

696.36053

38399.04193

459.95483

0.10846

471.24282

910.58692

484.17268

225.80448

521.76915

0.01423

453.91134

457.96284

500.70122

4901.02098

468.89412

484.34510

5087.30432

4817.78197

1131.02785

5842.52131

8651.34721

479.84650

Meas Value

52.27986

51.07174

348.18027

19199.52097

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T06:09:54-05:00

Type Sample

VialNumber 3402

Sample Name 280-124519-D-3-D MS

Data File Name 142SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B

Page 1 of 1 Printed at: 6:14 AM on:6/20/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.7

96.0

95.3

91.2

93.2

Lower Limit

80

80

80

80

%Recovery

80.9

85.3

88.3

89.8

93.81718489

9693353

5390454

12368486

4189155

5410668

1.93

2.98

1.45

1.05

2.04

Reference CPS

7479700

286344

8222420

196145

%RSD

0.38

2.27

1.89

0.91

1.091612034

8887506

5176897

11793171

3821654

5041099

3

2

3

2

3

CPS

6051715

244377

7263887

176187

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

190.15270

1003.64244

977.52722

1012.78634

1012.28597

0.11743

0.21603

947.12222

0.01711

0.03866

-0.35493

976.83988

0.05116

0.05726

0.00858

0.03357

977.36518

189.33282

946.42278

972.86252

458.25264

0.09083

0.01104

0.21692

626.10233

-0.01064

0.05179

0.02031

95.07635

501.82122

488.76361

506.39317

506.14299

0.05872

0.10801

473.56111

0.00855

0.01933

-0.17747

488.41994

0.02558

0.02863

0.00429

0.01679

488.68259

94.66641

473.21139

486.43126

229.12632

0.04542

0.00552

0.10846

313.05117

-0.00532

0.02589

0.01016

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

923.71923

0.09739

931.01011

1934.57874

951.16265

457.96220

1053.98675

0.02295

895.00888

896.41433

997.80433

9716.87328

928.99586

960.08225

10095.03743

9446.74237

1669.75538

11905.87298

16645.18414

947.63791

FinalConcentration

106.05853

101.53998

694.68316

43645.45652

461.85962

0.04869

465.50505

967.28937

475.58133

228.98110

526.99338

0.01147

447.50444

448.20717

498.90217

4858.43664

464.49793

480.04113

5047.51872

4723.37118

834.87769

5952.93649

8322.59207

473.81896

Meas Value

53.02927

50.76999

347.34158

21822.72826

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T06:16:27-05:00

Type Sample

VialNumber 3403

Sample Name 280-124519-D-3-E MSD

Data File Name 143SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.9

97.0

94.9

92.8

92.4

Lower Limit

80

80

80

80

%Recovery

80.1

86.3

88.7

90.4

93.21718489

9693353

5390454

12368486

4189155

5410668

0.98

3.64

1.45

4.15

1.72

Reference CPS

7479700

286344

8222420

196145

%RSD

0.98

3.96

0.41

2.52

0.951600843

8908840

5230772

11743038

3889319

4999167

3

2

3

2

3

CPS

5992831

247153

7290016

177350

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

190.61013

991.98156

950.12389

1007.73259

1003.67543

0.07034

0.16358

942.74767

0.01674

0.03699

-0.36118

977.17012

0.03817

0.04622

0.01132

0.02114

983.10326

188.46706

933.96209

964.43326

444.69308

0.03076

0.00746

0.09739

546.00842

-0.00785

0.05396

0.01534

95.30507

495.99078

475.06194

503.86630

501.83771

0.03517

0.08179

471.37383

0.00837

0.01850

-0.18059

488.58506

0.01909

0.02311

0.00566

0.01057

491.55163

94.23353

466.98104

482.21663

222.34654

0.01538

0.00373

0.04869

273.00421

-0.00393

0.02698

0.00767

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147
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121

125
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105
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Pb
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Th
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

102.07731

0.03227

42.40677

1344.35193

194.10791

94.36767

142.82399

0.06701

194.89625

198.42554

47.97536

1439.25041

42.23269

101.69601

1761.41549

1028.41405

3725.01275

4071.70786

8277.77809

103.45040

FinalConcentration

104.33500

10.33628

2722.34608

27035.41086

51.03866

0.01614

21.20338

672.17596

97.05395

47.18383

71.41200

0.03351

97.44812

99.21277

23.98768

719.62520

21.11634

50.84800

880.70774

514.20703

1862.50637

2035.85393

4138.88904

51.72520

Meas Value

52.16750

5.16814

1361.17304

13517.70543

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T06:23:01-05:00

Type Sample

VialNumber 3404

Sample Name 280-124519-D-3-C PDS

Data File Name 144SMPL.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.6

95.5

95.2

92.9

94.4

Lower Limit

80

80

80

80

%Recovery

80.4

85.7

87.9

89.6

92.71718489

9693353

5390454

12368486

4189155

5410668

1.00

1.70

1.42

1.28

0.75

Reference CPS

7479700

286344

8222420

196145

%RSD

0.96

1.52

0.63

2.19

0.991592902

9075852

5146901

11770152

3890098

5107826

3

2

3

2

3

CPS

6014487

245415

7226409

175793

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

43.68815

75.14645

1.10552

45.39258

22.70632

0.02749

0.11769

113.32708

0.00333

0.02393

-0.39482

46.11778

0.04661

0.10331

0.01494

0.05464

212.63810

40.41190

10.27241

43.33171

102.30264

-0.02780

0.00776

0.03227

564.01455

0.00072

0.00760

0.00893

21.84408

37.57323

0.55276

22.69629

11.35316

0.01375

0.05885

56.66354

0.00166

0.01197

-0.19741

23.05889

0.02330

0.05165

0.00747

0.02732

106.31905

20.20595

5.13621

21.66586

51.15132

-0.01390

0.00388

0.01614

282.00727

0.00036

0.00380

0.00446

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au
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Ce
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Nd
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Cd
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Te

Cs

Nb

Mo

Ru
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Pd

2

3
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TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

101.3

89.3

142.6

107.1

107.2

104.7

100.1

118.7

111.9

95.4

98.2

107.0

103.9

109.3

106.8

100.7

100.9

101.5

100.5

116.3

104.5

%Recovery

105.0

105.4

128.6

93.4

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.06269

22.31575

7.12920

1.07132

21.43880

10.47465

5.00319

5.93283

5.59361

9.54046

9.82263

2.13910

51.93626

2.18534

5.34185

50.33383

50.45693

101.46800

100.47562

116.32392

5.22296

Meas Value

5.25025

0.52707

128.55998

46.68474

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T06:29:46-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 145LCCV.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.8

99.6

94.5

97.5

95.8

Lower Limit

80

80

80

80

%Recovery

82.0

91.1

88.7

92.8

91.01718489

9693353

5390454

12368486

4189155

5410668

0.76

15.86

0.52

14.30

0.64

Reference CPS

7479700

286344

8222420

196145

%RSD

0.95

16.01

0.49

12.19

0.441564458

9186810

5370263

11683966

4083881

5182296

3

2

3

2

3

CPS

6133252

260979

7291874

182099

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

116.8

113.2

116.4

113.9

117.6

100.5

85.4

138.7

110.1

104.0

104.5

112.9

109.5

108.2

109.4

103.3

110.8

106.5

114.0

118.3

114.9

107.6

109.8

142.6

108.7

114.1

110.6

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.33669

3.39650

23.27930

2.27872

1.17624

10.04668

8.54355

6.93728

11.01048

1.03962

5.22308

2.25797

2.19078

10.81715

2.18899

2.06692

11.08098

2.12969

0.57010

2.36518

5.74658

10.76188

1.09822

7.12920

10.86635

11.41392

0.55310

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au
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La

Ce

Pr

Nd
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Cd

Sn
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Te
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Ru
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Pd
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3

TuneFile
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

FAILED

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

97.8

100.1

104.2

98.5

96.9

96.3

92.5

103.7

103.8

90.7

91.3

96.9

95.2

99.8

94.9

93.6

92.2

91.0

95.0

102.3

101.6

%Recovery

100.7

102.7

113.3

89.8

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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Continuing Calibration Blank (CCB) - US EPA Method  6020
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020
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Continuing Calibration Verification (CCV) - US EPA Method  6020
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2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

101.99365

52.55323

51.15407

102.06263

100.35415

99.46390

48.85400

103.51985

107.92117

97.34133

98.71387

99.62596

2474.80827

103.39326

99.57746

2513.15476

2460.62508

2404.63374

2527.64439

2547.46323

101.94292

Meas Value

101.55242

103.50518

212.64448

2422.40027

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T06:56:35-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 149_CCV.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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TuneFileTuneStep

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.5

94.4

94.3

92.1

93.9

Lower Limit

80

80

80

80

%Recovery

78.9

83.3

87.2

88.4

91.71718489

9693353

5390454

12368486

4189155

5410668

1.51

1.93

0.53

0.89

0.93

Reference CPS

7479700

286344

8222420

196145

%RSD

1.15

0.40

0.09

0.98

0.291575276

8962614

5086271

11659822

3856954

5083141

3

2

3

2

3

CPS

5903603

238531

7169932

173359

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

97.4

103.4

101.8

101.2

101.3

102.9

99.5

101.6

102.1

97.2

101.1

104.2

100.1

99.5

100.0

99.1

105.6

100.6

101.0

106.8

105.8

99.8

99.5

102.3

103.8

103.7

102.1

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.48742

103.35284

101.78311

101.24601

101.25015

102.92515

99.52141

101.61654

102.10290

9.72496

101.11162

104.19276

100.14502

99.54498

100.01852

99.09706

105.63350

20.11660

100.98041

106.79894

52.88939

99.77122

99.45321

51.15407

103.84510

103.69387

10.21450

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00214

0.18203

-0.10695

0.04796

-0.00798

0.08532

0.00100

0.00098

-0.13533

0.00056

-0.00661

-0.02269

0.00637

-0.00180

0.04966

0.11623

0.33466

-0.03523

-2.61307

0.00591

Meas Value

-0.02522

0.00293

9.20801

-4.26647

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 085CALB.D

Acq Date Time 2019-06-20T07:03:15-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 150_CCB.D

DataPath C:\ICPMH\1\DATA\061919B2.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.6

96.3

94.7

93.6

95.4

Lower Limit

80

80

80

80

%Recovery

82.0

90.4

88.4

94.0

91.61718489

9693353

5390454

12368486

4189155

5410668

0.45

0.67

0.76

0.97

1.15

Reference CPS

7479700

286344

8222420

196145

%RSD

0.35

2.31

0.54

1.88

0.581573318

9074287

5191113

11714599

3921341

5162533

3

2

3

2

3

CPS

6135945

258806

7265189

184400

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.15552

0.05995

0.10143

0.03666

0.00153

0.00826

0.00892

1.27817

0.00081

0.00146

0.54437

0.01282

0.00131

-0.00005

0.00037

0.00089

0.00029

0.00660

0.00714

0.05686

0.06771

0.07292

0.01027

0.18203

0.59190

-0.00325

0.00350

0.00040

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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061919B2

Tune SteMassName R a b (blank) DL BEC Units
3 7 Li 0.999976 0.004847436 0.056914191 0.643765 11.74109 ug/l
3 9 Be 0.999916 0.001402457 1.33401E-05 0.004202 0.009512 ug/l
3 11 B 0.999727 0.000956462 0.002346645 0.029315 2.453462 ug/l
2 23 Na 0.999999 0.002749566 0.025163817 0.292124 9.151923 ug/l
2 24 Mg 0.999902 0.001435482 0.000463105 0.117288 0.322613 ug/l
2 27 Al 0.999954 0.000534057 0.000118238 0.29757 0.221395 ug/l
2 31 P 1 3.70691E-05 0.00016967 5.345562 4.577133 ug/l
2 39 K 0.99989 0.001027811 0.047968853 3.028176 46.67088 ug/l
3 44 Ca 0.99976 0.000118783 0.002599666 0.65872 21.88575 ug/l
3 47 Ti 0.999885 0.000362961 1.70583E-05 0.011039 0.046997 ug/l
2 51 V 0.999977 0.015738285 0.002029066 0.034881 0.128925 ug/l
2 52 Cr 0.999981 0.019677715 0.001988561 0.01545 0.101056 ug/l
2 55 Mn 0.999917 0.013161929 0.000241821 0.003242 0.018373 ug/l
2 57 Fe 0.999914 0.000544768 0.000368647 0.787413 0.676704 ug/l
2 59 Co 0.999205 0.044730214 4.14863E-05 0.001632 0.000927 ug/l
2 60 Ni 0.999751 0.012832923 0.00018953 0.012934 0.014769 ug/l
2 63 Cu 0.99948 0.034554273 0.027926231 0.088013 0.808185 ug/l
2 66 Zn 0.999908 0.005312931 0.001014571 0.082413 0.190963 ug/l
2 75 As 0.999859 0.003339082 0.000277657 0.037264 0.083154 ug/l
2 78 Se 0.999901 0.000181254 0.000113415 0.836357 0.625726 ug/l
3 88 Sr 0.999984 0.025550953 0.000103769 0.000327 0.004061 ug/l
2 89 Y 0.99917 0.033119781 4.59551E-05 0.002705 0.001388 ug/l
2 90 Zr 0.999934 0.030467041 0.00023205 0.010324 0.007616 ug/l
2 93 Nb 0.999492 0.067424199 0.002251262 0.002438 0.03339 ug/l
3 95 Mo 0.999998 0.004878883 0.001791715 0.030999 0.367239 ug/l
2 101 Ru 0.999939 0.020931479 0.000107911 0.002161 0.005155 ug/l
2 103 Rh 0.999908 0.115733707 0.000925624 0.00468 0.007998 ug/l
2 105 Pd 0.999982 0.024650946 0.000571889 0.011237 0.023199 ug/l
3 107 Ag 0.999948 0.002375498 2.33431E-05 0.004866 0.009827 ug/l
3 111 Cd 0.999998 0.000509262 2.09038E-06 0.002335 0.004105 ug/l
3 118 Sn 0.999789 0.001341016 0.00017203 0.01464 0.128283 ug/l
3 121 Sb 0.999534 0.001857188 8.52269E-05 0.006857 0.04589 ug/l
2 125 Te 0.999928 1.60073E-05 0 0 0 ug/l
2 133 Cs 0.999997 0.001190991 5.83406E-06 0.005163 0.004898 ug/l
3 137 Ba 0.999931 0.000558178 5.27561E-06 0.013142 0.009451 ug/l
2 139 La 0.999954 0.003196837 6.68074E-06 0.002941 0.00209 ug/l
2 140 Ce 0.999958 0.003889642 2.49213E-06 0.000461 0.000641 ug/l
2 141 Pr 0.999896 0.00371394 1.87195E-06 0.000507 0.000504 ug/l
2 146 Nd 1 0.000729005 2.09093E-07 0.00149 0.000287 ug/l
3 147 Sm 0.999572 0.00082894 5.74382E-07 0.001046 0.000693 ug/l
2 178 Hf 0.999814 0.001595675 4.56956E-06 0.002373 0.002864 ug/l
2 181 Ta 0.999932 0.007665765 0.00078096 0.00515 0.101876 ug/l
2 182 W 0.999962 0.00185459 0.000863101 0.046821 0.465386 ug/l
3 185 Re 0.999926 0.00379017 5.28902E-06 0.001409 0.001395 ug/l
2 195 Pt 0.999993 0.001931423 3.42746E-05 0.008249 0.017746 ug/l
3 197 Au 0.999943 0.002687875 0.000278288 0.0191 0.103535 ug/l
3 205 Tl 0.999997 0.00570374 0.000769397 0.022262 0.134893 ug/l
3 206 (Pb) 0.999831 0.001988957 0.000177419 0.02566 0.089202 ug/l
3 207 (Pb) 0.999947 0.001761354 0.000196156 0.018262 0.111366 ug/l
3 208 Pb 0.999946 0.007834273 0.00069938 0.01567 0.089272 ug/l
2 209 Bi 0.999812 0.00480643 0.000236735 0.010816 0.049254 ug/l
3 232 Th 0.999993 0.007919071 0.00018963 0.00477 0.023946 ug/l
3 238 U 0.999993 0.007744368 9.00563E-06 0.000925 0.001163 ug/l
3 6 Li (IS) ug/l
2 45 Sc (IS) ug/l
3 45 Sc (IS) ug/l
2 72 Ge (IS) ug/l
3 72 Ge (IS) ug/l
3 115 In (IS) ug/l
2 165 Ho (IS) ug/l
3 165 Ho (IS) ug/l
2 193 Ir (IS) ug/l
3 193 Ir (IS) ug/l
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Metals Y-intercept Check Page 1 of 1

Date:

Element MDL 3XMDL Y-Intercept Pass/Fail Element MDL 3XMDL Y-Intercept Pass/Fail
LI 2.00 6.00 0.0569142 PASS LI 4.00 12.00 0.056914 PASS
BE 0.20 0.60 1.334E-05 PASS BE 0.40 1.20 0.000013 PASS
B 45.00 135.00 0.0023466 PASS B 45.00 135.00 0.002347 PASS
NA 20.00 60.00 0.0251638 PASS NA 75.00 225.00 0.025164 PASS
MG 20.00 60.00 0.0004631 PASS MG 25.00 75.00 0.000463 PASS
AL 20.00 60.00 0.0001182 PASS AL 20.00 60.00 0.000118 PASS
P 45.00 135.00 0.0001697 PASS P 200.00 600.00 0.000170 PASS
K 45.00 135.00 0.0479689 PASS K 40.00 120.00 0.047969 PASS
CA 45.00 135.00 0.0025997 PASS CA 100.00 300.00 0.002600 PASS
TI 2.00 6.00 1.706E-05 PASS TI 2.40 7.20 0.000017 PASS
V 4.00 12.00 0.0020291 PASS V 4.00 12.00 0.002029 PASS
CR 4.00 12.00 0.0019886 PASS CR 4.50 13.50 0.001989 PASS
MN 0.90 2.70 0.0002418 PASS MN 2.00 6.00 0.000242 PASS
FE 20.00 60.00 0.0003686 PASS FE 20.00 60.00 0.000369 PASS
CO 0.90 2.70 4.149E-05 PASS CO 0.75 2.25 0.000041 PASS
NI 2.00 6.00 0.0001895 PASS NI 2.00 6.00 0.000190 PASS
CU 0.40 1.20 0.0279262 PASS CU 4.00 12.00 0.027926 PASS
ZN 7.50 22.50 0.0010146 PASS ZN 20.00 60.00 0.001015 PASS
AS 4.00 12.00 0.0002777 PASS AS 4.00 12.00 0.000278 PASS
SE 2.00 6.00 0.0001134 PASS SE 3.20 9.60 0.000113 PASS
SR 2.00 6.00 0.0001038 PASS SR 2.40 7.20 0.000104 PASS
Y 2.00 6.00 4.596E-05 PASS Y 4.00 12.00 0.000046 PASS
ZR 2.00 6.00 0.0002321 PASS ZR 4.00 12.00 0.000232 PASS
NB 10.00 30.00 0.0022513 PASS NB 12.00 36.00 0.002251 PASS
MO 2.00 6.00 0.0017917 PASS MO 2.00 6.00 0.001792 PASS
RU 4.00 12.00 0.0001079 PASS RU 4.00 12.00 0.000108 PASS
RH 4.00 12.00 0.0009256 PASS RH 4.00 12.00 0.000926 PASS
PD 0.20 0.60 0.0005719 PASS PD 0.40 1.20 0.000572 PASS
AG 0.90 2.70 2.334E-05 PASS AG 0.75 2.25 0.000023 PASS
CD 0.20 0.60 2.09E-06 PASS CD 0.24 0.72 0.000002 PASS
SN 1.20 3.60 0.000172 PASS SN 0.90 2.70 0.000172 PASS
SB 2.00 6.00 8.523E-05 PASS SB 2.00 6.00 0.000085 PASS
TE 7.50 22.50 0 PASS TE 4.00 12.00 0.000000 PASS
CS 0.20 0.60 5.834E-06 PASS CS 2.00 6.00 0.000006 PASS
BA 0.90 2.70 5.276E-06 PASS BA 5.00 15.00 0.000005 PASS
LA 0.90 2.70 6.681E-06 PASS LA 0.75 2.25 0.000007 PASS
CE 4.00 12.00 2.492E-06 PASS CE 4.00 12.00 0.000002 PASS
PR 0.90 2.70 1.872E-06 PASS PR 0.75 2.25 0.000002 PASS
ND 0.90 2.70 2.091E-07 PASS ND 0.75 2.25 0.000000 PASS
SM 4.00 12.00 5.744E-07 PASS SM 4.00 12.00 0.000001 PASS
HF 4.00 12.00 4.57E-06 PASS HF 4.00 12.00 0.000005 PASS
TA 4.00 12.00 0.000781 PASS TA 4.00 12.00 0.000781 PASS
W 2.00 6.00 0.0008631 PASS W 10.00 30.00 0.000863 PASS
RE 0.40 1.20 5.289E-06 PASS RE 4.00 12.00 0.000005 PASS
PT 0.40 1.20 3.427E-05 PASS PT 0.40 1.20 0.000034 PASS
AU 5.00 15.00 0.0002783 PASS AU 2.00 6.00 0.000278 PASS
TL 0.90 2.70 0.0007694 PASS TL 2.00 6.00 0.000769 PASS
(PB 206) 1.00 3.00 0.0001774 PASS (PB 206) 1.25 3.75 0.000177 PASS
(PB 207) 1.00 3.00 0.0001962 PASS (PB 207) 1.25 3.75 0.000196 PASS
PB 1.00 3.00 0.0006994 PASS PB 1.25 3.75 0.000699 PASS
BI 7.50 22.50 0.0002367 PASS BI 7.50 22.50 0.000237 PASS
TH 0.90 2.70 0.0001896 PASS TH 0.90 2.70 0.000190 PASS
U 0.40 1.20 9.006E-06 PASS U 0.40 1.20 0.000009 PASS

6/20/2019Analyst: 
Instrument: 

CGB
7700
CGB

PPB
Soil
061919B2
7700

Analyst: 
Instrument: 

Water
061919B2

Matrix: 
Units:

Calibration File:
Matrix: 

Units:PPB

Calibration File:
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Calibration for 005CALS.D

Batch Folder:

Analysis File:

DA Date-Time:

Calibration Title:

Calibration Method:

VIS Interpolation Fit:

Tune Step:

C:\ICPMH\1\DATA\061919B2.B\

061919B2.batch.xml

6/19/2019 3:07:11 PM

External Calibration

#1 he.u

#2 nogas.u

Level Standard Data File Sample Name Acq. Date-Time

1 003CALB.D ICIS 1747053 6/19/2019 2:45:11 PM

2 004CALS.D IC 1747054 6/19/2019 2:51:55 PM

3 005CALS.D IC 1747055 6/19/2019 2:58:37 PM

4 006CALS.D IC 1747056 6/19/2019 3:05:12 PM

5

6

7

Page 1 6/20/2019 8:30:19 AM
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Calibration for 005CALS.D

y = 0.0048 * x  + 0.0569

R =  1.0000

DL = 0.6438

BEC = 11.74

Weight: None

Min Conc: <None>

y = 0.0014 * x  + 1.3340E-005

R =  0.9999

DL = 0.004202

BEC = 0.009512

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 9.5646E-004 * x  + 0.0023

R =  0.9997

DL = 0.02932

BEC = 2.453

Weight: None

Min Conc: <None>

y = 0.0027 * x  + 0.0252

R =  1.0000

DL = 0.2921

BEC = 9.152

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0014 * x  + 4.6310E-004

R =  0.9999

DL = 0.1173

BEC = 0.3226

Weight: None

Min Conc: <None>

y = 5.3406E-004 * x  + 1.1824E-004

R =  1.0000

DL = 0.2976

BEC = 0.2214

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 3.7069E-005 * x  + 1.6967E-004

R =  1.0000

DL = 5.346

BEC = 4.577

Weight: None

Min Conc: <None>

y = 0.0010 * x  + 0.0480

R =  0.9999

DL = 3.028

BEC = 46.67

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 1.1878E-004 * x  + 0.0026

R =  0.9998

DL = 0.6587

BEC = 21.89

Weight: None

Min Conc: <None>

y = 3.6296E-004 * x  + 1.7058E-005

R =  0.9999

DL = 0.01104

BEC = 0.047

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0157 * x  + 0.0020

R =  1.0000

DL = 0.03488

BEC = 0.1289

Weight: None

Min Conc: <None>

y = 0.0197 * x  + 0.0020

R =  1.0000

DL = 0.01545

BEC = 0.1011

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0132 * x  + 2.4182E-004

R =  0.9999

DL = 0.003242

BEC = 0.01837

Weight: None

Min Conc: <None>

y = 5.4477E-004 * x  + 3.6865E-004

R =  0.9999

DL = 0.7874

BEC = 0.6767

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0447 * x  + 4.1486E-005

R =  0.9992

DL = 0.001632

BEC = 0.0009275

Weight: None

Min Conc: <None>

y = 0.0128 * x  + 1.8953E-004

R =  0.9998

DL = 0.01293

BEC = 0.01477

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0346 * x  + 0.0279

R =  0.9995

DL = 0.08801

BEC = 0.8082

Weight: None

Min Conc: <None>

y = 0.0053 * x  + 0.0010

R =  0.9999

DL = 0.08241

BEC = 0.191

Weight: None

Min Conc: <None>

Page 10 6/20/2019 8:30:22 AM

Page 900 of 1765



Calibration for 005CALS.D

y = 0.0033 * x  + 2.7766E-004

R =  0.9999

DL = 0.03726

BEC = 0.08315

Weight: None

Min Conc: <None>

y = 1.8125E-004 * x  + 1.1342E-004

R =  0.9999

DL = 0.8364

BEC = 0.6257

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0256 * x  + 1.0377E-004

R =  1.0000

DL = 0.0003266

BEC = 0.004061

Weight: None

Min Conc: <None>

y = 0.0331 * x  + 4.5955E-005

R =  0.9992

DL = 0.002705

BEC = 0.001388

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0305 * x  + 2.3205E-004

R =  0.9999

DL = 0.01032

BEC = 0.007616

Weight: None

Min Conc: <None>

y = 0.0674 * x  + 0.0023

R =  0.9995

DL = 0.002438

BEC = 0.03339

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0049 * x  + 0.0018

R =  1.0000

DL = 0.031

BEC = 0.3672

Weight: None

Min Conc: <None>

y = 0.0209 * x  + 1.0791E-004

R =  0.9999

DL = 0.002161

BEC = 0.005155

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.1157 * x  + 9.2562E-004

R =  0.9999

DL = 0.00468

BEC = 0.007998

Weight: None

Min Conc: <None>

y = 0.0247 * x  + 5.7189E-004

R =  1.0000

DL = 0.01124

BEC = 0.0232

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0024 * x  + 2.3343E-005

R =  0.9999

DL = 0.004866

BEC = 0.009827

Weight: None

Min Conc: <None>

y = 5.0926E-004 * x  + 2.0904E-006

R =  1.0000

DL = 0.002335

BEC = 0.004105

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0013 * x  + 1.7203E-004

R =  0.9998

DL = 0.01464

BEC = 0.1283

Weight: None

Min Conc: <None>

y = 0.0019 * x  + 8.5227E-005

R =  0.9995

DL = 0.006857

BEC = 0.04589

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 1.6007E-005 * x  + 0.0000E+000

R =  0.9999

DL = 0

BEC = 0

Weight: None

Min Conc: <None>

y = 0.0012 * x  + 5.8341E-006

R =  1.0000

DL = 0.005163

BEC = 0.004898

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 5.5818E-004 * x  + 5.2756E-006

R =  0.9999

DL = 0.01314

BEC = 0.009451

Weight: None

Min Conc: <None>

y = 0.0032 * x  + 6.6807E-006

R =  1.0000

DL = 0.002941

BEC = 0.00209

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0039 * x  + 2.4921E-006

R =  1.0000

DL = 0.0004613

BEC = 0.0006407

Weight: None

Min Conc: <None>

y = 0.0037 * x  + 1.8719E-006

R =  0.9999

DL = 0.0005065

BEC = 0.000504

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 7.2901E-004 * x  + 2.0909E-007

R =  1.0000

DL = 0.00149

BEC = 0.0002868

Weight: None

Min Conc: <None>

y = 8.2894E-004 * x  + 5.7438E-007

R =  0.9996

DL = 0.001046

BEC = 0.0006929

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0016 * x  + 4.5696E-006

R =  0.9998

DL = 0.002373

BEC = 0.002864

Weight: None

Min Conc: <None>

y = 0.0077 * x  + 7.8096E-004

R =  0.9999

DL = 0.00515

BEC = 0.1019

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0019 * x  + 8.6310E-004

R =  1.0000

DL = 0.04682

BEC = 0.4654

Weight: None

Min Conc: <None>

y = 0.0038 * x  + 5.2890E-006

R =  0.9999

DL = 0.001409

BEC = 0.001395

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0019 * x  + 3.4275E-005

R =  1.0000

DL = 0.008249

BEC = 0.01775

Weight: None

Min Conc: <None>

y = 0.0027 * x  + 2.7829E-004

R =  0.9999

DL = 0.0191

BEC = 0.1035

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0057 * x  + 7.6940E-004

R =  1.0000

DL = 0.02226

BEC = 0.1349

Weight: None

Min Conc: <None>

y = 0.0020 * x  + 1.7742E-004

R =  0.9998

DL = 0.02566

BEC = 0.0892

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0018 * x  + 1.9616E-004

R =  0.9999

DL = 0.01826

BEC = 0.1114

Weight: None

Min Conc: <None>

y = 0.0078 * x  + 6.9938E-004

R =  0.9999

DL = 0.01567

BEC = 0.08927

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0048 * x  + 2.3673E-004

R =  0.9998

DL = 0.01082

BEC = 0.04925

Weight: None

Min Conc: <None>

y = 0.0079 * x  + 1.8963E-004

R =  1.0000

DL = 0.00477

BEC = 0.02395

Weight: None

Min Conc: <None>

Page 27 6/20/2019 8:30:28 AM

Page 917 of 1765



Calibration for 005CALS.D

y = 0.0077 * x  + 9.0056E-006

R =  1.0000

DL = 0.0009247

BEC = 0.001163

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D
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Calibration for 005CALS.D
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Calibration for 005CALS.D
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Calibration for 005CALS.D
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Calibration for 005CALS.D
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061919B2-2

Tune SteMassName R a b (blank) DL BEC Units
3 7 Li 0.999985 0.004783172 0.056778679 0.221433 11.87051 ug/l
3 9 Be 0.999994 0.001373994 1.26256E-05 0.003343 0.009189 ug/l
3 11 B 0.99974 0.000933422 0.008499638 0.193161 9.105888 ug/l
2 23 Na 0.999961 0.00282593 0.044050834 0.646286 15.58809 ug/l
2 24 Mg 0.999911 0.001464441 0.000469163 0.085272 0.32037 ug/l
2 27 Al 0.999932 0.000535239 0.000209115 0.392526 0.390694 ug/l
2 31 P 0.999958 3.60594E-05 0.000155299 4.04213 4.306751 ug/l
2 39 K 0.999981 0.001026688 0.052602729 2.886407 51.23534 ug/l
3 44 Ca 0.999959 0.000117428 0.002300155 0.687471 19.58785 ug/l
3 47 Ti 0.999946 0.000355643 2.05936E-05 0.009133 0.057905 ug/l
2 51 V 0.999795 0.016013469 0.004108004 0.043836 0.256534 ug/l
2 52 Cr 0.999944 0.0200474 0.001998175 0.012561 0.099673 ug/l
2 55 Mn 0.999983 0.013194638 0.000345872 0.010538 0.026213 ug/l
2 57 Fe 0.999999 0.000552165 0.000572596 0.531068 1.037003 ug/l
2 59 Co 0.99941 0.04516485 8.59645E-05 0.005288 0.001903 ug/l
2 60 Ni 0.999916 0.0129314 0.000197667 0.01032 0.015286 ug/l
2 63 Cu 0.999595 0.034901501 0.011214333 0.019346 0.321314 ug/l
2 66 Zn 0.999926 0.005464478 0.000855876 0.048891 0.156625 ug/l
2 75 As 0.999994 0.003376799 0.000358084 0.097552 0.106042 ug/l
2 78 Se 0.999983 0.000189933 6.82791E-05 0.719472 0.35949 ug/l
3 88 Sr 0.999951 0.026279168 0.000123476 0.004137 0.004699 ug/l
2 89 Y 0.999496 0.034114385 4.5167E-05 0.002277 0.001324 ug/l
2 90 Zr 0.999996 0.031907114 0.000298595 0.01239 0.009358 ug/l
2 93 Nb 0.999577 0.069083558 0.006763033 0.031377 0.097896 ug/l
3 95 Mo 0.999985 0.005032718 0.001434743 0.023142 0.285083 ug/l
2 101 Ru 0.999884 0.022100696 0.000294076 0.004954 0.013306 ug/l
2 103 Rh 0.999913 0.121327651 0.000964535 0.003917 0.00795 ug/l
2 105 Pd 0.999994 0.026199552 0.000477833 0.016618 0.018238 ug/l
3 107 Ag 0.999968 0.002327339 2.22199E-05 0.006655 0.009547 ug/l
3 111 Cd 0.999966 0.000506936 1.07454E-06 0.003027 0.00212 ug/l
3 118 Sn 0.999992 0.001333579 0.000185389 0.016793 0.139016 ug/l
3 121 Sb 0.999577 0.001865569 8.40511E-05 0.005553 0.045054 ug/l
2 125 Te 0.999889 1.47722E-05 2.05362E-07 0.072236 0.013902 ug/l
2 133 Cs 0.999827 0.001121795 5.14768E-06 0.003362 0.004589 ug/l
3 137 Ba 0.999832 0.000529957 2.69137E-06 0.00243 0.005078 ug/l
2 139 La 0.999955 0.003095221 5.5812E-06 0.003042 0.001803 ug/l
2 140 Ce 0.999939 0.00379852 6.17327E-06 0.002095 0.001625 ug/l
2 141 Pr 0.999964 0.003630052 1.44279E-06 0.000292 0.000397 ug/l
2 146 Nd 0.999906 0.000721979 0 0 0 ug/l
3 147 Sm 0.999478 0.000805523 9.0337E-07 0.002561 0.001121 ug/l
2 178 Hf 0.999982 0.001648537 8.86102E-06 0.00656 0.005375 ug/l
2 181 Ta 0.999957 0.008088117 0.000862739 0.0135 0.106667 ug/l
2 182 W 0.999997 0.001955854 0.001680124 0.084238 0.859023 ug/l
3 185 Re 0.999903 0.003694479 8.4275E-06 0.002048 0.002281 ug/l
2 195 Pt 0.999901 0.001987463 3.39589E-05 0.015177 0.017087 ug/l
3 197 Au 0.999955 0.002573189 0.000620612 0.027595 0.241184 ug/l
3 205 Tl 0.999873 0.005794608 0.000462668 0.008431 0.079845 ug/l
3 206 (Pb) 0.999571 0.001998538 0.000148497 0.008804 0.074303 ug/l
3 207 (Pb) 0.999605 0.001743987 0.000179417 0.037375 0.102877 ug/l
3 208 Pb 0.999773 0.007785893 0.000616423 0.012551 0.079172 ug/l
2 209 Bi 0.99981 0.004852343 0.00035868 0.010878 0.073919 ug/l
3 232 Th 0.999985 0.008058512 8.87313E-05 0.00123 0.011011 ug/l
3 238 U 0.999959 0.007841736 1.10769E-05 0.001445 0.001413 ug/l
3 6 Li (IS) ug/l
2 45 Sc (IS) ug/l
3 45 Sc (IS) ug/l
2 72 Ge (IS) ug/l
3 72 Ge (IS) ug/l
3 115 In (IS) ug/l
2 165 Ho (IS) ug/l
3 165 Ho (IS) ug/l
2 193 Ir (IS) ug/l
3 193 Ir (IS) ug/l
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Metals Y-intercept Check Page 1 of 1

Date:

Element MDL 3XMDL Y-Intercept Pass/Fail Element MDL 3XMDL Y-Intercept Pass/Fail
LI 2.00 6.00 0.0567787 PASS LI 4.00 12.00 0.056779 PASS
BE 0.20 0.60 1.263E-05 PASS BE 0.40 1.20 0.000013 PASS
B 45.00 135.00 0.0084996 PASS B 45.00 135.00 0.008500 PASS
NA 20.00 60.00 0.0440508 PASS NA 75.00 225.00 0.044051 PASS
MG 20.00 60.00 0.0004692 PASS MG 25.00 75.00 0.000469 PASS
AL 20.00 60.00 0.0002091 PASS AL 20.00 60.00 0.000209 PASS
P 45.00 135.00 0.0001553 PASS P 200.00 600.00 0.000155 PASS
K 45.00 135.00 0.0526027 PASS K 40.00 120.00 0.052603 PASS
CA 45.00 135.00 0.0023002 PASS CA 100.00 300.00 0.002300 PASS
TI 2.00 6.00 2.059E-05 PASS TI 2.40 7.20 0.000021 PASS
V 4.00 12.00 0.004108 PASS V 4.00 12.00 0.004108 PASS
CR 4.00 12.00 0.0019982 PASS CR 4.50 13.50 0.001998 PASS
MN 0.90 2.70 0.0003459 PASS MN 2.00 6.00 0.000346 PASS
FE 20.00 60.00 0.0005726 PASS FE 20.00 60.00 0.000573 PASS
CO 0.90 2.70 8.596E-05 PASS CO 0.75 2.25 0.000086 PASS
NI 2.00 6.00 0.0001977 PASS NI 2.00 6.00 0.000198 PASS
CU 0.40 1.20 0.0112143 PASS CU 4.00 12.00 0.011214 PASS
ZN 7.50 22.50 0.0008559 PASS ZN 20.00 60.00 0.000856 PASS
AS 4.00 12.00 0.0003581 PASS AS 4.00 12.00 0.000358 PASS
SE 2.00 6.00 6.828E-05 PASS SE 3.20 9.60 0.000068 PASS
SR 2.00 6.00 0.0001235 PASS SR 2.40 7.20 0.000123 PASS
Y 2.00 6.00 4.517E-05 PASS Y 4.00 12.00 0.000045 PASS
ZR 2.00 6.00 0.0002986 PASS ZR 4.00 12.00 0.000299 PASS
NB 10.00 30.00 0.006763 PASS NB 12.00 36.00 0.006763 PASS
MO 2.00 6.00 0.0014347 PASS MO 2.00 6.00 0.001435 PASS
RU 4.00 12.00 0.0002941 PASS RU 4.00 12.00 0.000294 PASS
RH 4.00 12.00 0.0009645 PASS RH 4.00 12.00 0.000965 PASS
PD 0.20 0.60 0.0004778 PASS PD 0.40 1.20 0.000478 PASS
AG 0.90 2.70 2.222E-05 PASS AG 0.75 2.25 0.000022 PASS
CD 0.20 0.60 1.075E-06 PASS CD 0.24 0.72 0.000001 PASS
SN 1.20 3.60 0.0001854 PASS SN 0.90 2.70 0.000185 PASS
SB 2.00 6.00 8.405E-05 PASS SB 2.00 6.00 0.000084 PASS
TE 7.50 22.50 2.054E-07 PASS TE 4.00 12.00 0.000000 PASS
CS 0.20 0.60 5.148E-06 PASS CS 2.00 6.00 0.000005 PASS
BA 0.90 2.70 2.691E-06 PASS BA 5.00 15.00 0.000003 PASS
LA 0.90 2.70 5.581E-06 PASS LA 0.75 2.25 0.000006 PASS
CE 4.00 12.00 6.173E-06 PASS CE 4.00 12.00 0.000006 PASS
PR 0.90 2.70 1.443E-06 PASS PR 0.75 2.25 0.000001 PASS
ND 0.90 2.70 0 PASS ND 0.75 2.25 0.000000 PASS
SM 4.00 12.00 9.034E-07 PASS SM 4.00 12.00 0.000001 PASS
HF 4.00 12.00 8.861E-06 PASS HF 4.00 12.00 0.000009 PASS
TA 4.00 12.00 0.0008627 PASS TA 4.00 12.00 0.000863 PASS
W 2.00 6.00 0.0016801 PASS W 10.00 30.00 0.001680 PASS
RE 0.40 1.20 8.427E-06 PASS RE 4.00 12.00 0.000008 PASS
PT 0.40 1.20 3.396E-05 PASS PT 0.40 1.20 0.000034 PASS
AU 5.00 15.00 0.0006206 PASS AU 2.00 6.00 0.000621 PASS
TL 0.90 2.70 0.0004627 PASS TL 2.00 6.00 0.000463 PASS
(PB 206) 1.00 3.00 0.0001485 PASS (PB 206) 1.25 3.75 0.000148 PASS
(PB 207) 1.00 3.00 0.0001794 PASS (PB 207) 1.25 3.75 0.000179 PASS
PB 1.00 3.00 0.0006164 PASS PB 1.25 3.75 0.000616 PASS
BI 7.50 22.50 0.0003587 PASS BI 7.50 22.50 0.000359 PASS
TH 0.90 2.70 8.873E-05 PASS TH 0.90 2.70 0.000089 PASS
U 0.40 1.20 1.108E-05 PASS U 0.40 1.20 0.000011 PASS

6/20/2019Analyst: 
Instrument: 

CGB
7700
CGB

PPB
Soil
061919B2-2
7700

Analyst: 
Instrument: 

Water
061919B2-2

Matrix: 
Units:

Calibration File:
Matrix: 

Units:PPB

Calibration File:
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Calibration for 086CALS.D

Batch Folder:

Analysis File:

DA Date-Time:

Calibration Title:

Calibration Method:

VIS Interpolation Fit:

Tune Step:

C:\ICPMH\1\DATA\061919B2.B\

061919B2.batch.xml

6/20/2019 12:12:28 AM

External Calibration

#1 he.u

#2 nogas.u

Level Standard Data File Sample Name Acq. Date-Time

1 085CALB.D ICIS 1747053 6/19/2019 11:50:10 PM

2 086CALS.D IC 1747054 6/19/2019 11:56:54 PM

3 087CALS.D IC 1747055 6/20/2019 12:03:38 AM

4 088CALS.D IC 1747056 6/20/2019 12:10:15 AM

5

6

7

Page 1 6/20/2019 8:31:33 AM
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Calibration for 086CALS.D

y = 0.0048 * x  + 0.0568

R =  1.0000

DL = 0.2214

BEC = 11.87

Weight: None

Min Conc: <None>

y = 0.0014 * x  + 1.2626E-005

R =  1.0000

DL = 0.003343

BEC = 0.009189

Weight: None

Min Conc: <None>

Page 2 6/20/2019 8:31:34 AM
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Calibration for 086CALS.D

y = 9.3342E-004 * x  + 0.0085

R =  0.9997

DL = 0.1932

BEC = 9.106

Weight: None

Min Conc: <None>

y = 0.0028 * x  + 0.0441

R =  1.0000

DL = 0.6463

BEC = 15.59

Weight: None

Min Conc: <None>

Page 3 6/20/2019 8:31:34 AM
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Calibration for 086CALS.D

y = 0.0015 * x  + 4.6916E-004

R =  0.9999

DL = 0.08527

BEC = 0.3204

Weight: None

Min Conc: <None>

y = 5.3524E-004 * x  + 2.0912E-004

R =  0.9999

DL = 0.3925

BEC = 0.3907

Weight: None

Min Conc: <None>

Page 4 6/20/2019 8:31:35 AM
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Calibration for 086CALS.D

y = 3.6059E-005 * x  + 1.5530E-004

R =  1.0000

DL = 4.042

BEC = 4.307

Weight: None

Min Conc: <None>

y = 0.0010 * x  + 0.0526

R =  1.0000

DL = 2.886

BEC = 51.24

Weight: None

Min Conc: <None>

Page 5 6/20/2019 8:31:35 AM
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Calibration for 086CALS.D

y = 1.1743E-004 * x  + 0.0023

R =  1.0000

DL = 0.6875

BEC = 19.59

Weight: None

Min Conc: <None>

y = 3.5564E-004 * x  + 2.0594E-005

R =  0.9999

DL = 0.009133

BEC = 0.05791

Weight: None

Min Conc: <None>

Page 6 6/20/2019 8:31:35 AM

Page 931 of 1765



Calibration for 086CALS.D

y = 0.0160 * x  + 0.0041

R =  0.9998

DL = 0.04384

BEC = 0.2565

Weight: None

Min Conc: <None>

y = 0.0200 * x  + 0.0020

R =  0.9999

DL = 0.01256

BEC = 0.09967

Weight: None

Min Conc: <None>

Page 7 6/20/2019 8:31:36 AM
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Calibration for 086CALS.D

y = 0.0132 * x  + 3.4587E-004

R =  1.0000

DL = 0.01054

BEC = 0.02621

Weight: None

Min Conc: <None>

y = 5.5216E-004 * x  + 5.7260E-004

R =  1.0000

DL = 0.5311

BEC = 1.037

Weight: None

Min Conc: <None>

Page 8 6/20/2019 8:31:36 AM
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Calibration for 086CALS.D

y = 0.0452 * x  + 8.5964E-005

R =  0.9994

DL = 0.005288

BEC = 0.001903

Weight: None

Min Conc: <None>

y = 0.0129 * x  + 1.9767E-004

R =  0.9999

DL = 0.01032

BEC = 0.01529

Weight: None

Min Conc: <None>

Page 9 6/20/2019 8:31:36 AM
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Calibration for 086CALS.D

y = 0.0349 * x  + 0.0112

R =  0.9996

DL = 0.01935

BEC = 0.3213

Weight: None

Min Conc: <None>

y = 0.0055 * x  + 8.5588E-004

R =  0.9999

DL = 0.04889

BEC = 0.1566

Weight: None

Min Conc: <None>

Page 10 6/20/2019 8:31:37 AM
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Calibration for 086CALS.D

y = 0.0034 * x  + 3.5808E-004

R =  1.0000

DL = 0.09755

BEC = 0.106

Weight: None

Min Conc: <None>

y = 1.8993E-004 * x  + 6.8279E-005

R =  1.0000

DL = 0.7195

BEC = 0.3595

Weight: None

Min Conc: <None>

Page 11 6/20/2019 8:31:37 AM
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Calibration for 086CALS.D

y = 0.0263 * x  + 1.2348E-004

R =  1.0000

DL = 0.004137

BEC = 0.004699

Weight: None

Min Conc: <None>

y = 0.0341 * x  + 4.5167E-005

R =  0.9995

DL = 0.002277

BEC = 0.001324

Weight: None

Min Conc: <None>

Page 12 6/20/2019 8:31:37 AM
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Calibration for 086CALS.D

y = 0.0319 * x  + 2.9860E-004

R =  1.0000

DL = 0.01239

BEC = 0.009358

Weight: None

Min Conc: <None>

y = 0.0691 * x  + 0.0068

R =  0.9996

DL = 0.03138

BEC = 0.0979

Weight: None

Min Conc: <None>

Page 13 6/20/2019 8:31:38 AM
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Calibration for 086CALS.D

y = 0.0050 * x  + 0.0014

R =  1.0000

DL = 0.02314

BEC = 0.2851

Weight: None

Min Conc: <None>

y = 0.0221 * x  + 2.9408E-004

R =  0.9999

DL = 0.004954

BEC = 0.01331

Weight: None

Min Conc: <None>

Page 14 6/20/2019 8:31:38 AM
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Calibration for 086CALS.D

y = 0.1213 * x  + 9.6453E-004

R =  0.9999

DL = 0.003917

BEC = 0.00795

Weight: None

Min Conc: <None>

y = 0.0262 * x  + 4.7783E-004

R =  1.0000

DL = 0.01662

BEC = 0.01824

Weight: None

Min Conc: <None>

Page 15 6/20/2019 8:31:38 AM
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Calibration for 086CALS.D

y = 0.0023 * x  + 2.2220E-005

R =  1.0000

DL = 0.006655

BEC = 0.009547

Weight: None

Min Conc: <None>

y = 5.0694E-004 * x  + 1.0745E-006

R =  1.0000

DL = 0.003027

BEC = 0.00212

Weight: None

Min Conc: <None>

Page 16 6/20/2019 8:31:39 AM
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Calibration for 086CALS.D

y = 0.0013 * x  + 1.8539E-004

R =  1.0000

DL = 0.01679

BEC = 0.139

Weight: None

Min Conc: <None>

y = 0.0019 * x  + 8.4051E-005

R =  0.9996

DL = 0.005553

BEC = 0.04505

Weight: None

Min Conc: <None>

Page 17 6/20/2019 8:31:39 AM
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Calibration for 086CALS.D

y = 1.4772E-005 * x  + 2.0536E-007

R =  0.9999

DL = 0.07224

BEC = 0.0139

Weight: None

Min Conc: <None>

y = 0.0011 * x  + 5.1477E-006

R =  0.9998

DL = 0.003362

BEC = 0.004589

Weight: None

Min Conc: <None>

Page 18 6/20/2019 8:31:39 AM
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Calibration for 086CALS.D

y = 5.2996E-004 * x  + 2.6914E-006

R =  0.9998

DL = 0.00243

BEC = 0.005078

Weight: None

Min Conc: <None>

y = 0.0031 * x  + 5.5812E-006

R =  1.0000

DL = 0.003042

BEC = 0.001803

Weight: None

Min Conc: <None>

Page 19 6/20/2019 8:31:40 AM
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Calibration for 086CALS.D

y = 0.0038 * x  + 6.1733E-006

R =  0.9999

DL = 0.002095

BEC = 0.001625

Weight: None

Min Conc: <None>

y = 0.0036 * x  + 1.4428E-006

R =  1.0000

DL = 0.0002916

BEC = 0.0003975

Weight: None

Min Conc: <None>

Page 20 6/20/2019 8:31:40 AM
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Calibration for 086CALS.D

y = 7.2198E-004 * x  + 0.0000E+000

R =  0.9999

DL = 0

BEC = 0

Weight: None

Min Conc: <None>

y = 8.0552E-004 * x  + 9.0337E-007

R =  0.9995

DL = 0.002561

BEC = 0.001121

Weight: None

Min Conc: <None>

Page 21 6/20/2019 8:31:40 AM
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Calibration for 086CALS.D

y = 0.0016 * x  + 8.8610E-006

R =  1.0000

DL = 0.00656

BEC = 0.005375

Weight: None

Min Conc: <None>

y = 0.0081 * x  + 8.6274E-004

R =  1.0000

DL = 0.0135

BEC = 0.1067

Weight: None

Min Conc: <None>

Page 22 6/20/2019 8:31:41 AM
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Calibration for 086CALS.D

y = 0.0020 * x  + 0.0017

R =  1.0000

DL = 0.08424

BEC = 0.859

Weight: None

Min Conc: <None>

y = 0.0037 * x  + 8.4275E-006

R =  0.9999

DL = 0.002048

BEC = 0.002281

Weight: None

Min Conc: <None>

Page 23 6/20/2019 8:31:41 AM
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Calibration for 086CALS.D

y = 0.0020 * x  + 3.3959E-005

R =  0.9999

DL = 0.01518

BEC = 0.01709

Weight: None

Min Conc: <None>

y = 0.0026 * x  + 6.2061E-004

R =  1.0000

DL = 0.0276

BEC = 0.2412

Weight: None

Min Conc: <None>

Page 24 6/20/2019 8:31:41 AM
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Calibration for 086CALS.D

y = 0.0058 * x  + 4.6267E-004

R =  0.9999

DL = 0.008431

BEC = 0.07984

Weight: None

Min Conc: <None>

y = 0.0020 * x  + 1.4850E-004

R =  0.9996

DL = 0.008804

BEC = 0.0743

Weight: None

Min Conc: <None>

Page 25 6/20/2019 8:31:42 AM
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Calibration for 086CALS.D

y = 0.0017 * x  + 1.7942E-004

R =  0.9996

DL = 0.03738

BEC = 0.1029

Weight: None

Min Conc: <None>

y = 0.0078 * x  + 6.1642E-004

R =  0.9998

DL = 0.01255

BEC = 0.07917

Weight: None

Min Conc: <None>

Page 26 6/20/2019 8:31:42 AM
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Calibration for 086CALS.D

y = 0.0049 * x  + 3.5868E-004

R =  0.9998

DL = 0.01088

BEC = 0.07392

Weight: None

Min Conc: <None>

y = 0.0081 * x  + 8.8731E-005

R =  1.0000

DL = 0.00123

BEC = 0.01101

Weight: None

Min Conc: <None>

Page 27 6/20/2019 8:31:42 AM
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Calibration for 086CALS.D

y = 0.0078 * x  + 1.1077E-005

R =  1.0000

DL = 0.001445

BEC = 0.001413

Weight: None

Min Conc: <None>

Page 28 6/20/2019 8:31:43 AM
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Calibration for 086CALS.D

Page 29 6/20/2019 8:31:43 AM

Page 954 of 1765



Calibration for 086CALS.D

Page 30 6/20/2019 8:31:43 AM
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Calibration for 086CALS.D

Page 31 6/20/2019 8:31:44 AM
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Calibration for 086CALS.D

Page 32 6/20/2019 8:31:44 AM
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Calibration for 086CALS.D

Page 33 6/20/2019 8:31:44 AM
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GENERAL CHEMISTRY

Page 967 of 1765



COVER PAGE

Lab Name:   Job Number: 

Client Sample ID Lab Sample ID

GENERAL CHEMISTRY

Project: Cameron Area Mine Sites - En Pro

SDG No.: AB02 RSE VD

160-34280-1Eurofins TestAmerica, St. Louis

160-34280-1 AB02-MC01-01
160-34280-2 AB02-MC02-01
160-34280-3 AB02-MC03-01
160-34280-4 AB02-MC04-01
160-34280-5 AB02-MC04-02
160-34280-6 AB02-MC05-01
160-34280-7 AB02-MC06-01
160-34280-8 AB02-MC07-01
160-34280-9 AB02-MC08-01
160-34280-10 AB02-MC09-01
160-34280-11 AB02-MC10-01
160-34280-12 AB02-MD01-01
160-34280-13 AB02-MD02-01
160-34280-14 AB02-MD03-01
160-34280-15 AB02-MD03-02
160-34280-16 AB02-WC01-01
160-34280-17 AB02-WC01-02
160-34280-18 AB02-WC02-01
160-34280-19 DUP-2
160-34280-20 DUP-3
160-34280-21 DUP-4
160-34280-22 AB02-MH02-01

Comments:

Page 968 of 1765



9-IN

Instrument ID: NOEQUIP

160-34280-1Job Number:

AB02 RSE VD

SolidMatrix:

SDG Number:

Lab Name:

GENERAL CHEMISTRY

Eurofins TestAmerica, St. Louis

DETECTION LIMITS

01/28/2011 14:43Method: Moisture RL Date:

Analyte Wavelength/
Mass

RL
(%)

Percent Moisture 0.1
Percent Solids 0.1

FORM IX - IN
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9-IN

Instrument ID: NOEQUIP

160-34280-1Job Number:

AB02 RSE VD

SolidMatrix:

SDG Number:

Lab Name:

GENERAL CHEMISTRY

Eurofins TestAmerica, St. Louis

CALIBRATION BLANK DETECTION LIMITS

Moisture XRL Date: 01/28/2011 14:42Method:

Analyte Wavelength/
Mass

XRL
(%)

Percent Moisture 0.1
Percent Solids 0.1

FORM IX - IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:05/28/2019  04:54 05/28/2019  04:54

13-IN
ANALYSIS RUN LOG
GENERAL CHEMISTRY

Job No.: 160-34280-1

SDG No.:

Eurofins TestAmerica, St. Louis

AB02 RSE VD

NOEQUIP Moisture

Analytes

TimeD/FLab Sample Id
%
S
o
l

M
o
i
s
t

T
y
p
e

04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ
04:54ZZZZZZ

X X04:541160-34280-1 T
X X04:541160-34280-2 T
X X04:541160-34280-3 T
X X04:541160-34280-4 T
X X04:541160-34280-5 T
X X04:541160-34280-6 T
X X04:541160-34280-7 T
X X04:541160-34280-8 T
X X04:541160-34280-9 T
X X04:541160-34280-10 T
X X04:541160-34280-11 T
X X04:541160-34280-12 T
X X04:541160-34280-13 T
X X04:541160-34280-14 T
X X04:541160-34280-15 T
X X04:541160-34280-16 T
X X04:541160-34280-17 T
X X04:541160-34280-18 T

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:05/28/2019  04:54 05/28/2019  04:54

13-IN
ANALYSIS RUN LOG
GENERAL CHEMISTRY

Job No.: 160-34280-1

SDG No.:

Eurofins TestAmerica, St. Louis

AB02 RSE VD

NOEQUIP Moisture

Analytes

TimeD/FLab Sample Id
%
S
o
l

M
o
i
s
t

T
y
p
e

X X04:541160-34280-19 T
X X04:541160-34280-20 T
X X04:541160-34280-20 DU T
X X04:541160-34280-21 T
X X04:541160-34280-22 T
X X04:541160-34280-22 DU T

Prep Types:
Total/NAT =

FORM XIII-IN
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Lab Name: Job No.:

SDG No.:

GENERAL CHEMISTRY BATCH WORKSHEET

160-34280-1

AB02 RSE VD

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Braatz, Steve D

05/29/19  03:45

05/28/19  06:00429820

Batch Method:

Eurofins TestAmerica, St. Louis

Moisture

Lab Sample ID Client Sample ID Method Chain Basis DISH# DishWeight SampleMassWet SampleMassDry

AB02-MC01-01 22 1.0601 g 11.7550 g 11.3616 gMoisture T160-34280-B-1

AB02-MC02-01 23 1.0381 g 17.9873 g 17.2357 gMoisture T160-34280-B-2

AB02-MC03-01 24 1.0561 g 17.7231 g 17.0891 gMoisture T160-34280-B-3

AB02-MC04-01 25 1.0664 g 10.6263 g 10.1024 gMoisture T160-34280-B-4

AB02-MC04-02 26 1.0456 g 15.5994 g 14.9478 gMoisture T160-34280-B-5

AB02-MC05-01 27 1.0199 g 15.6144 g 15.1094 gMoisture T160-34280-B-6

AB02-MC06-01 28 1.0365 g 16.8179 g 16.0901 gMoisture T160-34280-B-7

AB02-MC07-01 29 1.0463 g 19.8661 g 19.3761 gMoisture T160-34280-B-8

AB02-MC08-01 30 1.0513 g 13.9656 g 13.3937 gMoisture T160-34280-B-9

AB02-MC09-01 31 1.0692 g 16.4066 g 15.8050 gMoisture T160-34280-B-10

AB02-MC10-01 32 1.0632 g 16.4079 g 15.8244 gMoisture T160-34280-B-11

AB02-MD01-01 33 1.0763 g 16.5437 g 15.8772 gMoisture T160-34280-B-12

AB02-MD02-01 34 1.0514 g 11.9280 g 11.5186 gMoisture T160-34280-B-13

AB02-MD03-01 35 1.0237 g 21.3164 g 20.2342 gMoisture T160-34280-B-14

AB02-MD03-02 36 1.0610 g 23.9924 g 22.6194 gMoisture T160-34280-B-15

AB02-WC01-01 37 1.0625 g 14.3585 g 13.7041 gMoisture T160-34280-B-16

AB02-WC01-02 38 1.0676 g 20.2565 g 19.4811 gMoisture T160-34280-B-17

AB02-WC02-01 39 1.0629 g 16.4150 g 15.7209 gMoisture T160-34280-B-18

DUP-2 40 1.0864 g 11.9989 g 11.6307 gMoisture T160-34280-B-19

DUP-3 41 1.0894 g 11.5906 g 11.1784 gMoisture T160-34280-B-20

DUP-3 42 1.0770 g 15.1072 g 14.5128 gMoisture T160-34280-B-20 
DU

DUP-4 43 1.0642 g 17.0884 g 16.4955 gMoisture T160-34280-B-21

AB02-MH02-01 44 1.0474 g 13.5969 g 13.3731 gMoisture T160-34280-B-22

AB02-MH02-01 45 1.0614 g 13.4048 g 13.1820 gMoisture T160-34280-B-22 
DU

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 1 of 2Moisture
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Lab Name: Job No.:

SDG No.:

GENERAL CHEMISTRY BATCH WORKSHEET

160-34280-1

AB02 RSE VD

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Braatz, Steve D

05/29/19  03:45

05/28/19  06:00429820

Batch Method:

Eurofins TestAmerica, St. Louis

Moisture

Batch Notes

Balance ID 0034150065

Batch Comment TRAY A

Date samples were placed in the oven 05/28/2019

Oven Temp In 103.3 Degrees C

Time samples were place in the oven 06:00

Date samples were removed from oven 05/29/2019

Oven Temp Out 102.4 Degrees C

Time Samples were removed from oven 03:45

Oven ID OC

Thermometer ID A142186

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 2 of 2Moisture
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GAMMA SPECTROSCOPY
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Method 901.1 
Ra-226

Radium-226 & Other Gamma Emitters 
(GS) by Method 901.1
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Prep Batch: 430282
Fill Geometry, 21-Day In-Growth
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Prep Batch: 430282

Gamma Spectroscopy Analysis Detail Report

06/20/19  12:08 230MB 160-430282/1-ALab Id: Analyzed: Sigma:Ts:
NoGV9Client ID: Detector: Decay Corrected: Ingrowth:

Analyte MB Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 -0.01753 0.135 0.135 U pCi/g 0.500 0.239 432232

Thorium-234 -0.2247 0.774 0.775 U pCi/g 1.31 432232

Other Detected Radionuclides Count Unc Total Unc Qualifier UnitMB Result

Other Detected Radionuclide None pCi/g

MDC

06/20/19  12:16 230LCS 160-430282/2-ALab Id: Analyzed: Sigma:Ts:
NoGV12Client ID: Detector: Decay Corrected: Ingrowth:

Analyte LCS Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Americium-241 96.43 1.45 11.3 pCi/g 1.09 432231

Cesium-137 29.64 0.766 3.12 pCi/g 0.318 432231

Cobalt-60 12.46 0.393 1.30 pCi/g 0.137 432231

06/20/19  12:18 230160-34280-1Lab Id: Analyzed: Sigma:Ts:
NoAB02-MC01-01 GV2Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 19.2 0.843 2.13 pCi/g 0.500 0.417 432238

Thorium-234 8.66 1.59 1.86 pCi/g 2.57 432238

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.88 0.657 0.684 pCi/g 0.774

MDC

Bi-214 19.2 0.843 2.13 pCi/g 0.417

K-40 10.2 2.34 2.56 pCi/g 1.84

Pb-210 13.5 5.23 5.50 pCi/g 6.52

Pb-212 1.76 0.238 0.301 pCi/g 0.307

Pb-214 21.0 0.682 2.24 pCi/g 0.459

Tl-208 0.535 0.183 0.191 pCi/g 0.201

06/20/19  12:51 230160-34280-1 DULab Id: Analyzed: Sigma:Ts:
NoAB02-MC01-01 GV5Client ID: Detector: Decay Corrected: Ingrowth:

Analyte DU Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 17.00 0.832 1.95 pCi/g 0.500 0.399 432236

Thorium-234 7.866 1.62 1.84 pCi/g 2.37 432236

Other Detected Radionuclides Count Unc Total Unc Qualifier UnitDU Result

Ac-228 1.920 0.724 0.750 pCi/g 0.729

MDC

Bi-214 17.00 0.832 1.95 pCi/g 0.399
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Prep Batch: 430282

Gamma Spectroscopy Analysis Detail Report

06/20/19  12:51 230160-34280-1 DULab Id: Analyzed: Sigma:Ts:
NoAB02-MC01-01 GV5Client ID: Detector: Decay Corrected: Ingrowth:

Other Detected Radionuclides Count Unc Total Unc Qualifier UnitDU Result

K-40 8.948 1.88 2.09 pCi/g 1.22

MDC

Pb-210 13.90 4.61 4.89 pCi/g 5.51

Pb-212 1.869 0.255 0.352 pCi/g 0.317

Pb-214 18.56 0.688 2.05 pCi/g 0.478

Tl-208 0.6017 0.174 0.184 pCi/g 0.170

06/20/19  12:42 230160-34280-2Lab Id: Analyzed: Sigma:Ts:
NoAB02-MC02-01 GV9Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 13.8 0.549 1.54 pCi/g 0.500 0.261 432232

Thorium-234 7.78 1.34 1.59 pCi/g 1.90 432232

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.37 0.469 0.528 pCi/g 0.488

MDC

Bi-212 3.20 1.04 1.09 pCi/g 0.980

Bi-214 13.8 0.549 1.54 pCi/g 0.261

K-40 14.4 1.98 2.47 pCi/g 1.34

Pb-210 10.0 3.37 3.56 pCi/g 4.02

Pb-212 1.77 0.185 0.295 pCi/g 0.222

Pb-214 15.3 0.445 1.65 pCi/g 0.338

Tl-208 0.643 0.142 0.157 pCi/g 0.130

06/20/19  12:48 230160-34280-3Lab Id: Analyzed: Sigma:Ts:
NoAB02-MC03-01 GV12Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 4.17 0.336 0.541 pCi/g 0.500 0.220 432231

Thorium-234 1.83 1.09 1.11 pCi/g 1.74 432231

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.04 0.348 0.404 pCi/g 0.193

MDC

Bi-212 2.40 0.783 0.820 pCi/g 0.668

Bi-214 4.17 0.336 0.541 pCi/g 0.220

K-40 13.1 1.60 2.07 pCi/g 0.359

Pb-210 6.17 2.40 2.52 pCi/g 3.08

Pb-212 1.82 0.179 0.261 pCi/g 0.168

Pb-214 4.29 0.365 0.568 pCi/g 0.249

Tl-208 0.665 0.122 0.139 pCi/g 0.0953
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Prep Batch: 430282

Gamma Spectroscopy Analysis Detail Report

06/20/19  12:43 230160-34280-4Lab Id: Analyzed: Sigma:Ts:
NoAB02-MC04-01 GV8Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 1.46 0.233 0.278 pCi/g 0.500 0.139 432235

Thorium-234 -1.21 1.06 1.07 U pCi/g 3.69 432235

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.10 0.351 0.412 pCi/g 0.125

MDC

Bi-212 3.23 1.27 1.31 pCi/g 1.08

Bi-214 1.46 0.233 0.278 pCi/g 0.139

K-40 7.09 1.45 1.62 pCi/g 0.774

Pb-212 2.00 0.192 0.322 pCi/g 0.141

Pb-214 1.39 0.174 0.226 pCi/g 0.146

Tl-208 0.796 0.122 0.147 pCi/g 0.0655

06/20/19  13:33 230160-34280-5Lab Id: Analyzed: Sigma:Ts:
NoAB02-MC04-02 GV12Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 1.36 0.248 0.284 pCi/g 0.500 0.193 432231

Thorium-234 0.678 0.959 0.962 U pCi/g 1.62 432231

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.97 0.315 0.373 pCi/g 0.274

MDC

Bi-212 2.61 0.803 0.846 pCi/g 0.551

Bi-214 1.36 0.248 0.284 pCi/g 0.193

K-40 6.60 1.18 1.35 pCi/g 0.389

Pb-212 1.91 0.176 0.266 pCi/g 0.129

Pb-214 1.49 0.198 0.249 pCi/g 0.160

Tl-208 0.729 0.118 0.139 pCi/g 0.0817

06/21/19  09:19 230160-34280-6Lab Id: Analyzed: Sigma:Ts:
NoAB02-MC05-01 GV9Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 77.1 1.25 8.11 G pCi/g 0.500 0.534 432354

Thorium-234 35.7 2.67 4.79 pCi/g 3.85 432354

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.03 0.616 0.649 pCi/g 0.871

MDC

Bi-214 77.1 1.25 8.11 pCi/g 0.534

K-40 9.35 3.56 3.68 pCi/g 2.90
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Prep Batch: 430282

Gamma Spectroscopy Analysis Detail Report

06/21/19  09:19 230160-34280-6Lab Id: Analyzed: Sigma:Ts:
NoAB02-MC05-01 GV9Client ID: Detector: Decay Corrected: Ingrowth:

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Pb-210 44.3 5.46 7.54 pCi/g 8.18

MDC

Pb-212 1.63 0.324 0.387 pCi/g 0.501

Pb-214 83.5 1.01 8.73 pCi/g 0.746

Tl-208 0.504 0.196 0.203 pCi/g 0.226

06/20/19  13:36 230160-34280-7Lab Id: Analyzed: Sigma:Ts:
NoAB02-MC06-01 GV9Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 58.8 1.14 6.21 pCi/g 0.500 0.477 432232

Thorium-234 74.3 3.10 8.85 pCi/g 3.94 432232

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.21 0.558 0.602 pCi/g 0.856

MDC

Bi-214 58.8 1.14 6.21 pCi/g 0.477

K-40 12.8 3.01 3.28 pCi/g 2.52

Pb-210 33.4 4.81 6.20 pCi/g 7.16

Pb-212 2.06 0.306 0.406 pCi/g 0.454

Pb-214 63.1 0.890 6.61 pCi/g 0.606

06/21/19  09:23 230160-34280-8Lab Id: Analyzed: Sigma:Ts:
NoAB02-MC07-01 GV12Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 46.0 1.10 4.81 pCi/g 0.500 0.471 432353

Thorium-234 17.5 2.56 3.22 pCi/g 3.81 432353

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.74 0.753 0.802 pCi/g 0.942

MDC

Bi-214 46.0 1.10 4.81 pCi/g 0.471

K-40 12.9 2.51 2.83 pCi/g 2.00

Pb-210 35.8 7.00 8.31 pCi/g 8.43

Pb-212 2.26 0.311 0.390 pCi/g 0.435

Pb-214 47.0 1.08 4.89 pCi/g 0.752

Tl-208 0.913 0.232 0.250 pCi/g 0.230
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Prep Batch: 430282

Gamma Spectroscopy Analysis Detail Report

06/20/19  13:41 230160-34280-9Lab Id: Analyzed: Sigma:Ts:
NoAB02-MC08-01 GV8Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 10.9 0.592 1.28 pCi/g 0.500 0.245 432235

Thorium-234 7.01 1.53 1.71 pCi/g 2.27 432235

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.06 0.466 0.511 pCi/g 0.424

MDC

Bi-214 10.9 0.592 1.28 pCi/g 0.245

K-40 12.3 2.13 2.48 pCi/g 1.40

Pb-212 1.68 0.217 0.307 pCi/g 0.265

Pb-214 12.3 0.579 1.40 pCi/g 0.406

Tl-208 0.579 0.136 0.149 pCi/g 0.132

06/20/19  13:42 230160-34280-10Lab Id: Analyzed: Sigma:Ts:
NoAB02-MC09-01 GV2Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 5.40 0.431 0.699 pCi/g 0.500 0.219 432238

Thorium-234 1.96 0.917 0.942 pCi/g 1.61 432238

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.78 0.320 0.367 pCi/g 0.357

MDC

Bi-214 5.40 0.431 0.699 pCi/g 0.219

K-40 13.3 1.86 2.30 pCi/g 0.681

Pb-212 1.73 0.185 0.259 pCi/g 0.195

Pb-214 5.57 0.345 0.662 pCi/g 0.252

Tl-208 0.574 0.120 0.133 pCi/g 0.105

06/20/19  14:12 230160-34280-11Lab Id: Analyzed: Sigma:Ts:
NoAB02-MC10-01 GV9Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 3.30 0.254 0.427 pCi/g 0.500 0.141 432232

Thorium-234 2.56 0.803 0.852 pCi/g 1.15 432232

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.34 0.301 0.384 pCi/g 0.166

MDC

Bi-212 2.42 0.703 0.747 pCi/g 0.814

Bi-214 3.30 0.254 0.427 pCi/g 0.141

K-40 5.34 0.945 1.09 pCi/g 0.592

Pb-212 1.97 0.162 0.302 pCi/g 0.148
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Prep Batch: 430282

Gamma Spectroscopy Analysis Detail Report

06/20/19  14:12 230160-34280-11Lab Id: Analyzed: Sigma:Ts:
NoAB02-MC10-01 GV9Client ID: Detector: Decay Corrected: Ingrowth:

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Pb-214 3.37 0.214 0.410 pCi/g 0.184

MDC

Tl-208 0.715 0.101 0.125 pCi/g 0.0684

06/20/19  14:13 230160-34280-12Lab Id: Analyzed: Sigma:Ts:
NoAB02-MD01-01 GV12Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 14.5 0.717 1.65 pCi/g 0.500 0.351 432231

Thorium-234 7.17 1.59 1.78 pCi/g 2.56 432231

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.80 0.564 0.631 pCi/g 0.453

MDC

Bi-214 14.5 0.717 1.65 pCi/g 0.351

K-40 9.07 1.68 1.91 pCi/g 1.06

Pb-212 2.12 0.246 0.331 pCi/g 0.294

Pb-214 15.0 0.735 1.69 pCi/g 0.463

Tl-208 0.903 0.201 0.221 pCi/g 0.180

06/20/19  14:15 230160-34280-13Lab Id: Analyzed: Sigma:Ts:
NoAB02-MD02-01 GV2Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 6.02 0.462 0.767 pCi/g 0.500 0.211 432238

Thorium-234 3.46 1.05 1.12 pCi/g 1.76 432238

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.00 0.405 0.453 pCi/g 0.243

MDC

Bi-212 2.90 1.33 1.36 pCi/g 1.29

Bi-214 6.02 0.462 0.767 pCi/g 0.211

K-40 12.4 1.91 2.29 pCi/g 0.766

Pb-212 1.79 0.206 0.278 pCi/g 0.227

Pb-214 6.63 0.404 0.785 pCi/g 0.287

06/20/19  14:17 230160-34280-14Lab Id: Analyzed: Sigma:Ts:
NoAB02-MD03-01 GV8Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 0.969 0.221 0.243 pCi/g 0.500 0.178 432235

Thorium-234 1.14 0.758 0.769 U pCi/g 1.43 432235
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Prep Batch: 430282

Gamma Spectroscopy Analysis Detail Report

06/20/19  14:17 230160-34280-14Lab Id: Analyzed: Sigma:Ts:
NoAB02-MD03-01 GV8Client ID: Detector: Decay Corrected: Ingrowth:

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.94 0.291 0.353 pCi/g 0.113

MDC

Bi-212 3.47 0.822 0.898 pCi/g 0.360

Bi-214 0.969 0.221 0.243 pCi/g 0.178

K-40 13.3 1.86 2.30 pCi/g 0.702

Pb-212 2.09 0.192 0.332 pCi/g 0.155

Pb-214 1.23 0.176 0.218 pCi/g 0.151

Tl-208 0.691 0.125 0.144 pCi/g 0.0911

06/20/19  14:14 230160-34280-15Lab Id: Analyzed: Sigma:Ts:
NoAB02-MD03-02 GV5Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 1.10 0.242 0.268 pCi/g 0.500 0.185 432236

Thorium-234 1.29 0.789 0.802 pCi/g 1.24 432236

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.00 0.311 0.372 pCi/g 0.132

MDC

Bi-212 2.89 0.968 1.01 pCi/g 0.696

Bi-214 1.10 0.242 0.268 pCi/g 0.185

K-40 11.7 1.88 2.23 pCi/g 0.809

Pb-212 1.93 0.193 0.316 pCi/g 0.149

Pb-214 1.11 0.180 0.214 pCi/g 0.205

Tl-208 0.772 0.130 0.152 pCi/g 0.0779

06/20/19  14:49 230160-34280-16Lab Id: Analyzed: Sigma:Ts:
NoAB02-WC01-01 GV9Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 2.09 0.221 0.310 pCi/g 0.500 0.125 432232

Thorium-234 2.34 0.664 0.713 pCi/g 1.13 432232

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.58 0.275 0.319 pCi/g 0.128

MDC

Bi-214 2.09 0.221 0.310 pCi/g 0.125

K-40 4.81 0.998 1.11 pCi/g 0.734

Pb-212 1.30 0.131 0.213 pCi/g 0.118

Pb-214 2.30 0.170 0.294 pCi/g 0.149

Tl-208 0.497 0.0929 0.106 pCi/g 0.0718

Page 7 of 9 Eurofins TestAmerica, St. Louis

Page 984 of 1765



Prep Batch: 430282

Gamma Spectroscopy Analysis Detail Report

06/20/19  14:51 230160-34280-17Lab Id: Analyzed: Sigma:Ts:
NoAB02-WC01-02 GV12Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 2.25 0.277 0.360 pCi/g 0.500 0.182 432231

Thorium-234 1.24 0.840 0.851 U pCi/g 1.66 432231

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.41 0.300 0.332 pCi/g 0.161

MDC

Bi-214 2.25 0.277 0.360 pCi/g 0.182

K-40 4.99 1.17 1.27 pCi/g 0.682

Pb-212 1.49 0.169 0.229 pCi/g 0.162

Pb-214 2.20 0.264 0.346 pCi/g 0.193

Tl-208 0.583 0.104 0.120 pCi/g 0.0705

06/20/19  14:53 230160-34280-18Lab Id: Analyzed: Sigma:Ts:
NoAB02-WC02-01 GV2Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 7.62 0.489 0.918 pCi/g 0.500 0.250 432238

Thorium-234 3.83 1.19 1.26 pCi/g 1.86 432238

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.56 0.453 0.522 pCi/g 0.383

MDC

Bi-214 7.62 0.489 0.918 pCi/g 0.250

K-40 9.43 1.86 2.09 pCi/g 1.13

Pb-212 2.14 0.217 0.312 pCi/g 0.238

Pb-214 7.88 0.489 0.937 pCi/g 0.307

Tl-208 0.749 0.147 0.165 pCi/g 0.129

06/20/19  14:54 230160-34280-19Lab Id: Analyzed: Sigma:Ts:
NoDUP-2 GV8Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 15.1 0.680 1.71 pCi/g 0.500 0.271 432235

Thorium-234 11.1 1.73 2.13 pCi/g 2.50 432235

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.22 0.463 0.516 pCi/g 0.478

MDC

Bi-214 15.1 0.680 1.71 pCi/g 0.271

K-40 11.0 1.98 2.28 pCi/g 1.34

Pb-210 13.4 3.87 4.18 pCi/g 4.75

Pb-212 1.81 0.227 0.326 pCi/g 0.282
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Prep Batch: 430282

Gamma Spectroscopy Analysis Detail Report

06/20/19  14:54 230160-34280-19Lab Id: Analyzed: Sigma:Ts:
NoDUP-2 GV8Client ID: Detector: Decay Corrected: Ingrowth:

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Pb-214 16.7 0.545 1.81 pCi/g 0.411

MDC

Tl-208 0.717 0.160 0.177 pCi/g 0.146

06/20/19  14:52 230160-34280-20Lab Id: Analyzed: Sigma:Ts:
NoDUP-3 GV5Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 19.5 0.842 2.20 pCi/g 0.500 0.362 432236

Thorium-234 6.42 1.60 1.76 pCi/g 2.41 432236

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.27 0.562 0.608 pCi/g 0.607

MDC

Bi-214 19.5 0.842 2.20 pCi/g 0.362

K-40 15.9 2.37 2.88 pCi/g 1.35

Pb-210 13.6 4.44 4.72 pCi/g 5.43

Pb-212 1.83 0.242 0.338 pCi/g 0.301

Pb-214 19.6 0.679 2.15 pCi/g 0.446

Tl-208 0.480 0.156 0.164 pCi/g 0.173

Quality Control Summary

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorMB Result Qualifier RPD RER DERUnitMethod Blank ID: DER Limit

MB 160-430282/1-A Radium-226 -0.01753 U pCi/g -.2604

MB 160-430282/1-A Thorium-234 -0.2247 U pCi/g -.5802

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorLCS Result Qualifier RPD RER DERUnitLab Control Sample ID: DER Limit

-LCS 160-430282/2-A Americium-241 96.7 96.43 pCi/g 100 70 130 -.0378

-LCS 160-430282/2-A Cesium-137 27.7 29.64 pCi/g 107 70 130 1.2151

-LCS 160-430282/2-A Cobalt-60 11.5 12.46 pCi/g 108 70 130 1.3951

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorDU Result Qualifier RPD RER DERUnitDuplicate ID: DER Limit

160-34280-1 Radium-226 19.2 17.00 pCi/g 12 0.54 1.53 1.53082

160-34280-1 Thorium-234 8.66 7.866 pCi/g 10 0.21 0.60 .60282

Glossary:

Ts = Count Duration, Sample
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-34280-1

AB02 RSE VD

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Slama, Kurt R

05/30/19  16:04

05/30/19  15:09430282

Batch Method:

Eurofins TestAmerica, St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

291.18 g 5/30/19 16:04 6/20/19 tuna canFill_Geo-21, 
901.1

MB 160-430282/1

341.9 g 5/30/19 16:04 6/20/19 tuna canFill_Geo-21, 
901.1

LCS 
160-430282/2

AB02-MC01-01 46.8 g 412.6 g 365.8 g 5/30/19 16:04 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34280-A-1-A

AB02-MC01-01 46.8 g 412.6 g 365.8 g 5/30/19 16:04 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34280-A-1-A 
DU

AB02-MC02-01 46.4 g 435.4 g 389 g 5/30/19 16:04 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34280-A-2-A

AB02-MC03-01 46.8 g 452.9 g 406.1 g 5/30/19 16:04 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34280-A-3-A

AB02-MC04-01 46.6 g 377.1 g 330.5 g 5/30/19 16:04 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34280-A-4-A

AB02-MC04-02 46.6 g 421.6 g 375 g 5/30/19 16:04 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34280-A-5-A

AB02-MC05-01 46.9 g 468.6 g 421.7 g 5/30/19 16:04 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34280-A-6-A

AB02-MC06-01 46.4 g 434.6 g 388.2 g 5/30/19 16:04 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34280-A-7-A

AB02-MC07-01 46.9 g 432.5 g 385.6 g 5/30/19 16:04 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34280-A-8-A

AB02-MC08-01 47.1 g 420.1 g 373 g 5/30/19 16:04 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34280-A-9-A

AB02-MC09-01 46.9 g 446.3 g 399.4 g 5/30/19 16:04 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34280-A-10-
A

AB02-MC10-01 46.8 g 431.2 g 384.4 g 5/30/19 16:04 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34280-A-11-
A

AB02-MD01-01 46.8 g 392.4 g 345.6 g 5/30/19 16:04 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34280-A-12-
A

AB02-MD02-01 46.7 g 401.8 g 355.1 g 5/30/19 16:04 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34280-A-13-
A

AB02-MD03-01 46.4 g 411.0 g 364.6 g 5/30/19 16:04 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34280-A-14-
A

AB02-MD03-02 46.5 g 427.5 g 381 g 5/30/19 16:04 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34280-A-15-
A

AB02-WC01-01 47.1 g 430.8 g 383.7 g 5/30/19 16:04 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34280-A-16-
A

AB02-WC01-02 46.7 g 427.5 g 380.8 g 5/30/19 16:04 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34280-A-17-
A

AB02-WC02-01 46.9 g 425.8 g 378.9 g 5/30/19 16:04 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34280-A-18-
A

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 1 of 3901.1

Page 987 of 1765



Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-34280-1

AB02 RSE VD

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Slama, Kurt R

05/30/19  16:04

05/30/19  15:09430282

Batch Method:

Eurofins TestAmerica, St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

DUP-2 47.0 g 424.3 g 377.3 g 5/30/19 16:04 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34280-A-19-
A

DUP-3 46.8 g 448.6 g 401.8 g 5/30/19 16:04 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34280-A-20-
A

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00008

Fill_Geo-21, 
901.1

MB 160-430282/1

# gFill_Geo-21, 
901.1

LCS 
160-430282/2

AB02-MC01-01 Fill_Geo-21, 
901.1

T160-34280-A-1-A

AB02-MC01-01 Fill_Geo-21, 
901.1

T160-34280-A-1-A 
DU

AB02-MC02-01 Fill_Geo-21, 
901.1

T160-34280-A-2-A

AB02-MC03-01 Fill_Geo-21, 
901.1

T160-34280-A-3-A

AB02-MC04-01 Fill_Geo-21, 
901.1

T160-34280-A-4-A

AB02-MC04-02 Fill_Geo-21, 
901.1

T160-34280-A-5-A

AB02-MC05-01 Fill_Geo-21, 
901.1

T160-34280-A-6-A

AB02-MC06-01 Fill_Geo-21, 
901.1

T160-34280-A-7-A

AB02-MC07-01 Fill_Geo-21, 
901.1

T160-34280-A-8-A

AB02-MC08-01 Fill_Geo-21, 
901.1

T160-34280-A-9-A

AB02-MC09-01 Fill_Geo-21, 
901.1

T160-34280-A-10-
A

AB02-MC10-01 Fill_Geo-21, 
901.1

T160-34280-A-11-
A

AB02-MD01-01 Fill_Geo-21, 
901.1

T160-34280-A-12-
A

AB02-MD02-01 Fill_Geo-21, 
901.1

T160-34280-A-13-
A

AB02-MD03-01 Fill_Geo-21, 
901.1

T160-34280-A-14-
A

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 2 of 3901.1

Page 988 of 1765



Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-34280-1

AB02 RSE VD

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Slama, Kurt R

05/30/19  16:04

05/30/19  15:09430282

Batch Method:

Eurofins TestAmerica, St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00008

AB02-MD03-02 Fill_Geo-21, 
901.1

T160-34280-A-15-
A

AB02-WC01-01 Fill_Geo-21, 
901.1

T160-34280-A-16-
A

AB02-WC01-02 Fill_Geo-21, 
901.1

T160-34280-A-17-
A

AB02-WC02-01 Fill_Geo-21, 
901.1

T160-34280-A-18-
A

DUP-2 Fill_Geo-21, 
901.1

T160-34280-A-19-
A

DUP-3 Fill_Geo-21, 
901.1

T160-34280-A-20-
A

Batch Notes

Balance ID 1121432711

SOP Number ST-RC-0003, ST-RC-0025

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Test America St. Louis                    Spectrum ID: 9_Gamma_20191371 
-----------------------------------------------------------------------------                      
   Sample Description: 430282_Gamma_MB 160-430282~1-A 
             Detector: Detector # 9       
             Batch ID: 430282                 
    Work Order Number: Gamma   
           Lot Number: MB 160-430282~1-A
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 12:08        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 12:08:37     Real Time: 1802   sec
        Analysis Time: 6/20/2019 12:38        Dead Time: 0.11   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 9_2019-06-08_1439.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       1.571E+00           96.4     1.514E+00    1.516E+00    5.200E+00
NA-22     -1.362E-01          140.3     1.911E-01    1.912E-01    7.050E-01
K-40      -2.590E+00          140.5     3.638E+00    3.641E+00    1.071E+01
Sc-46      0.000E+00         1.#INF     3.845E-02    3.845E-02    8.210E-01
CR-51     -5.828E-01          423.9     2.470E+00    2.470E+00    6.901E+00
MN-54      2.148E-01           93.4     2.007E-01    2.010E-01    4.809E-01
FE-59      7.228E-01           33.3     2.409E-01    2.436E-01    5.919E-01
Co-56      0.000E+00         1.#INF     9.074E-02    9.075E-02    6.463E-01
CO-57     -8.286E-02          138.8     1.150E-01    1.151E-01    3.973E-01
CO-58      7.801E-02          215.7     1.682E-01    1.683E-01    6.237E-01
CO-60      0.000E+00         1.#INF     5.291E-02    5.291E-02    3.900E-01
ZN-65      0.000E+00         1.#INF     2.566E-01    2.566E-01    1.937E+00
NB-94     -2.898E-01          122.0     3.534E-01    3.538E-01    8.352E-01
ZR-95      5.878E-02          746.8     4.390E-01    4.390E-01    1.091E+00
NB-95     -1.947E-01          113.0     2.200E-01    2.202E-01    7.660E-01
RU-103    -9.831E-02          176.1     1.731E-01    1.732E-01    6.085E-01
RH-106    -1.453E+00          244.4     3.551E+00    3.552E+00    1.230E+01
AG-108M    1.328E-01          120.7     1.603E-01    1.604E-01    4.091E-01
AG-110M    2.173E-01           44.0     9.556E-02    9.621E-02    1.125E+00
SN-113    -3.332E-02          757.1     2.522E-01    2.522E-01    8.514E-01
SB-124     2.147E-01          134.8     2.896E-01    2.898E-01    9.969E-01
SB-125     7.701E-01           89.2     6.866E-01    6.877E-01    1.478E+00
I-131      3.575E-01           77.8     2.780E-01    2.786E-01    5.202E-01
Gd-153    -4.454E-01          163.4     7.278E-01    7.283E-01    2.458E+00
Ga-68     -1.476E+01          117.2     1.730E+01    1.731E+01    3.833E+01
Tc-99m    -1.505E-01          142.9     2.151E-01    2.153E-01    7.284E-01
BA-133     1.772E-01          153.6     2.722E-01    2.723E-01    9.478E-01
CS-134    -1.270E-01           63.4     8.047E-02    8.074E-02    9.279E-01
CS-137     1.201E-02         1791.6     2.151E-01    2.151E-01    8.032E-01
CE-139    -1.248E-01          157.0     1.960E-01    1.963E-01    6.699E-01
Ba-140    -6.959E-01           99.7     6.939E-01    6.948E-01    2.136E+00
La-140     8.996E-02          134.5     1.210E-01    1.211E-01    4.733E-01
CE-141    -2.896E-01          102.6     2.970E-01    2.974E-01    1.003E+00
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CE-144    -2.187E-01          801.8     1.753E+00    1.753E+00    6.018E+00
PM-144     8.545E-02          184.1     1.573E-01    1.573E-01    8.604E-01
EU-152     1.449E+00           25.0     3.622E-01    3.701E-01    8.880E-01
EU-154     8.573E-03         2574.9     2.207E-01    2.207E-01    7.954E-01
EU-155    -5.358E-01          120.8     6.474E-01    6.481E-01    3.812E+00
HF-181     2.059E-01          110.9     2.283E-01    2.285E-01    7.877E-01
Ta-182    -1.240E-01           44.7     5.546E-02    5.581E-02    3.585E+00
Hg-203    -3.042E-03         7312.6     2.224E-01    2.224E-01    7.876E-01
TL-208    -3.055E-01           84.3     2.576E-01    2.580E-01    9.083E-01
PM-146     1.961E-01          138.9     2.724E-01    2.726E-01    5.963E-01
Y-88      -5.314E-01          120.8     6.420E-01    6.427E-01    1.337E+00
Cd-113m    1.415E+03          130.8     1.851E+03    1.854E+03    6.475E+03
Cd-109     0.000E+00         1.#INF     1.231E+00    1.231E+00    1.718E+01
Cf-251     5.601E-01           98.6     5.525E-01    5.547E-01    1.477E+00
Cf-249     1.427E-01          145.5     2.077E-01    2.079E-01    8.198E-01
Sn-126     1.433E+00          121.1     1.736E+00    1.737E+00    5.910E+00
PB-210     2.029E+00          252.5     5.124E+00    5.125E+00    1.792E+01
PB-212     1.348E-01          267.5     3.607E-01    3.608E-01    1.252E+00
PB-214     1.664E-01          280.6     4.668E-01    4.669E-01    1.396E+00
BI-207    -1.978E-01          166.7     3.298E-01    3.300E-01    7.995E-01
BI-212     0.000E+00         1.#INF     6.174E-01    6.174E-01    1.028E+01
U-235      1.009E+00          107.2     1.082E+00    1.083E+00    3.678E+00
BI-214    -1.889E-01          383.9     7.252E-01    7.253E-01    2.577E+00
BI-210M   -2.828E-01          111.2     3.145E-01    3.150E-01    1.075E+00
AC-228     6.915E-01          108.0     7.469E-01    7.477E-01    1.774E+00
TH-227     1.128E+00           79.4     8.956E-01    8.982E-01    5.254E+00
TH-229     1.767E+00          189.1     3.341E+00    3.344E+00    8.563E+00
TH-234    -2.421E+00          172.3     4.171E+00    4.173E+00    1.408E+01
PA-231     0.000E+00         1.#INF     2.975E+00    2.976E+00    3.065E+01
PA-233    -6.236E-03        10706.0     6.676E-01    6.676E-01    2.505E+00
PA-234    -7.901E-01           99.4     7.855E-01    7.866E-01    3.440E+00
PA-234M    8.158E+00           79.4     6.481E+00    6.495E+00    1.427E+02
AM-241     3.996E-01          136.5     5.457E-01    5.461E-01    1.859E+00
Np-237     8.069E-01          168.2     1.357E+00    1.358E+00    4.617E+00
Ir-192    -2.206E-01          140.2     3.093E-01    3.095E-01    1.051E+00
Cs-136    -2.969E-01           88.1     2.615E-01    2.621E-01    8.891E-01
Np-239     5.592E-01          184.8     1.033E+00    1.034E+00    3.488E+00
Nd-147     1.003E+00           96.0     9.632E-01    9.649E-01    2.490E+00
TL-210     8.287E-02          161.4     1.338E-01    1.339E-01    9.312E-01
Kr-85      0.000E+00         1.#INF     8.375E+00    8.375E+00    2.864E+02
-----------------------------------------------------------------------------
Total      1.442E+03

      Analyst: Ashay Jefferson
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:38:55 PMPage  1
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191371.An1             
                                                                                 
 Sample description                                             
      430282_Gamma_MB 160-430282~1-A                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20191371.An1

 Acquisition information
        Start time:                 6/20/2019 12:08:37 PM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.11 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:38:55 PMPage  2
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191371.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 12:08:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2019-06-08_1439.PBC
                                                 6/8/2019 2:39:18 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    1 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       1.0000

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.54        4. 252.49   1.00  2.577E-02    46.54   4.250    PBC<MDA PB210 
    50.14        6. 117.34   1.00  2.900E-02    50.14   8.000    PBC<MDA TH227 
    59.54        9. 136.55   1.01  3.659E-02    59.54  35.900    PBC<MDA AM241 
    63.29        2. 598.47   1.01  3.921E-02    63.29   3.810    PBC<MDA TH234 
    64.28       10. 121.09   1.02  3.987E-02    64.28   9.700    PBC<MDA Sn126 
    86.49       10. 168.18   1.04  5.008E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  3.442E-01 EU155 
                                                86.94   9.040  1.166E+00 Sn126 
    86.54       10. 174.30   1.04  5.010E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  3.442E-01 EU155 
                                                86.94   9.040  1.166E+00 Sn126 
    86.94        4. 398.29   1.04  5.021E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.544E-01 EU155 
                                                86.94   9.040  5.231E-01 Sn126 
   106.13       12. 184.76   1.05  5.323E-02   106.13  22.700    PBC<MDA Np239 
   121.78        7.  95.17   1.07  5.305E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  9.102E-02 CO57  
   143.79       10. 107.20   1.09  5.039E-02   143.79  10.960    PBC<MDA U235  
   176.60        8.  98.63   1.12  4.549E-02   176.60  17.000    PBC<MDA Cf251 
   193.51        6. 189.05   1.14  4.287E-02   193.51   4.400    PBC<MDA TH229 
   235.97        7. 141.54   1.18  3.760E-02   235.97  12.300    PBC<MDA TH227 
   238.63        4. 267.52   1.18  3.732E-02   238.63  43.300    PBC<MDA PB212 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:38:55 PMPage  3
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191371.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   242.00        8. 133.66   1.18  3.697E-02   242.00   7.430    PBC<MDA PB214 
   244.69        9. 141.62   1.18  3.670E-02   244.69   7.580    PBC<MDA EU152 
   256.24        6. 151.54   1.20  3.558E-02   256.24   7.000    PBC<MDA TH227 
   263.70        5. 130.80   1.20  3.489E-02   263.70   0.006    PBC<MDA Cd113m
   295.09        3. 412.46   1.23  3.232E-02   295.09  19.300    PBC<MDA PB214 
   296.00        9. 161.44   1.23  3.225E-02   296.00  79.000    PBC<MDA TL210 
   300.03        5. 274.30   1.24  3.195E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  3.688E+00 PA231 
                                               300.18   6.200  1.464E+00 PA233 
   328.76        6. 134.52   1.26  2.999E-02   328.76  20.300    PBC<MDA La140 
   333.44        6. 145.54   1.27  2.970E-02   333.44  15.510    PBC<MDA Cf249 
   338.32        5. 211.46   1.27  2.940E-02   338.32  12.010    PBC<MDA AC228 
   340.57        6. 165.38   1.27  2.927E-02   340.57  46.900    PBC<MDA Cs136 
   344.29        6. 174.34   1.28  2.905E-02   344.29  26.500    PBC<MDA EU152 
   351.93        2. 380.46   1.28  2.860E-02   351.93  37.600    PBC<MDA PB214 
   356.00        6. 153.58   1.29  2.837E-02   356.00  62.050    PBC<MDA BA133 
   364.48        9.  93.29   1.29  2.791E-02   364.48  81.700    PBC<MDA I131  
   383.84        5. 125.31   1.31  2.691E-02   383.84   8.940    PBC<MDA BA133 
   427.88        3. 266.81   1.35  2.491E-02   427.88  29.600    PBC<MDA SB125 
   433.94        5. 120.71   1.35  2.466E-02   433.94  90.480    PBC<MDA AG108M
   453.88        3. 207.93   1.37  2.388E-02   453.88  65.000    PBC<MDA PM146 
   463.37        7.  95.17   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   468.06        1. 550.93   1.38  2.335E-02   468.06  51.750    PBC<MDA Ir192 
   477.11        7.  96.35   1.39  2.301E-02   477.60  10.520    PBC<MDA BE7   
   482.00        7. 110.87   1.40  2.286E-02   482.00  80.500    PBC<MDA HF181 
   511.86       54.  21.75   2.67  2.188E-02   511.86  20.000  6.855E+00 RH106 
   531.00        5.  96.03   1.44  2.130E-02   531.00  13.000    PBC<MDA Nd147 
   569.32        4.  85.31   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.451E+00 PA234 
                                               569.70  97.740    PBC<MDA BI207 
   600.50        7. 124.54   1.50  1.946E-02   600.50  17.860    PBC<MDA SB125 
   602.73        7. 134.85   1.50  1.940E-02   602.73  98.260    PBC<MDA SB124 
   604.71        7. 144.40   1.50  1.936E-02   604.71  97.620    PBC<MDA CS134 
   609.31       -3. 383.93   1.50  1.925E-02   609.31  46.090    PBC<MDA BI214 
   618.06        5. 184.05   1.51  1.904E-02   618.06  99.100    PBC<MDA PM144 
   635.89        4. 177.28   1.53  1.864E-02   635.89  11.310    PBC<MDA SB125 
   636.97        5. 124.44   1.53  1.862E-02   636.97   7.170    PBC<MDA I131  
   657.76        3. 206.13   1.54  1.818E-02   657.76  94.640    PBC<MDA AG110M
   747.16        4. 184.30   1.62  1.651E-02   747.16  34.000    PBC<MDA PM146 
   756.73        1. 746.80   1.62  1.635E-02   756.73  54.460    PBC<MDA ZR95  
   763.94        5.  82.46   1.63  1.624E-02   763.94  22.280    PBC<MDA AG110M
   766.41        6.  79.45   1.63  1.620E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  6.624E+01 PA234M
   778.92        1. 501.66   1.64  1.600E-02   778.92  12.940    PBC<MDA EU152 
   810.78        2. 215.66   1.67  1.551E-02   810.78  99.460    PBC<MDA CO58  
   834.85        6.  93.43   1.69  1.517E-02   834.85  99.980    PBC<MDA MN54  
   871.10        3. 146.84   1.71  1.468E-02   871.10  99.890    PBC<MDA NB94  
   880.53       16.  25.00   1.72  1.456E-02   880.53   6.000  1.017E+01 PA234 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:38:55 PMPage  4
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191371.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   911.07        5. 108.01   1.75  1.418E-02   911.07  29.000    PBC<MDA AC228 
   937.49        6.  43.98   1.77  1.387E-02   937.49  34.360    PBC<MDA AG110M
   946.02        2. 255.77   1.77  1.377E-02   946.02  13.400    PBC<MDA PA234 
   964.11        6.  71.78   1.79  1.357E-02   964.11  14.605    PBC<MDA EU152 
  1099.25        9.  33.33   1.89  1.224E-02  1099.25  56.500  7.228E-01 FE59  
  1112.07       16.  25.00   1.89  1.213E-02  1112.07  13.644  5.370E+00 EU152 
  1189.05        5.  44.72   1.95  1.150E-02  1189.05  16.200    PBC<MDA Ta182 
  1460.83       -5. 140.46   2.13  9.749E-03  1460.83  10.670    PBC<MDA K40   
  1764.49       -3. 222.11   2.31  8.350E-03  1764.49  15.400    PBC<MDA BI214 
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.80    46.54        49.         4.     0.002   252.49   0.998s
 TH-227    200.20    50.14        22.         6.     0.003   117.34   1.001s
 AM-241    237.77    59.54        78.         9.     0.005   136.55   1.010 
 TH-234    252.77    63.29        88.         2.     0.001   598.47   1.014s
 Sn-126    256.74    64.28        68.        10.     0.006   121.09   1.015s
 Np-237    345.55    86.49       124.        10.     0.005   168.18   1.036s
 EU-155    345.76    86.54       133.        10.     0.005   174.30   1.036s
 Sn-126    347.35    86.94       143.         4.     0.002   398.29   1.037s
 Sn-126    349.87    87.57       147.         0.     0.000  1000.00   1.037s
 Cd-109    351.75    88.04       147.         0.     0.000  1000.00   1.038s
 Nd-147    363.99    91.10       147.         0.     0.000  1000.00   1.041s
 TH-234    369.94    92.59       227.       -13.    -0.007   172.28   1.042s
 AC-228    372.98    93.35       216.       -14.    -0.008    94.37   1.043s
 Gd-153    389.58    97.50       206.       -13.    -0.007   163.40   1.047s
 Np-239    397.58    99.50       218.       -13.    -0.007   167.88   1.049s
 Gd-153    412.37   103.20       231.       -13.    -0.007   171.99   1.052s
 Np-239    414.37   103.70       244.       -13.    -0.007   176.44   1.053s
 EU-155    420.82   105.31       257.       -11.    -0.006   120.83   1.054s
 Np-239    424.09   106.13       246.        12.     0.007   184.76   1.055s
 EU-152    486.67   121.78        21.         7.     0.004    95.17   1.070 
 CO-57     487.80   122.06        41.        -7.    -0.004   138.80   1.070s
 PA-234    524.72   131.29       141.       -13.    -0.007    99.42   1.079s
 HF-181    531.64   133.02       152.       -12.    -0.007   149.58   1.081s
 CE-144    533.69   133.54       164.        -2.    -0.001   801.75   1.081s
 Tc-99m    561.57   140.51       140.       -12.    -0.007   142.93   1.088s
 U-235     574.67   143.79        53.        10.     0.006   107.20   1.091s
 CE-141    581.29   145.44        77.       -13.    -0.007   102.58   1.092s
 Ba-140    650.15   162.66        58.       -12.    -0.006    98.11   1.108s
 U-235     653.03   163.38        58.        -9.    -0.005   123.01   1.109s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:38:55 PMPage  5
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191371.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CE-139    662.92   165.85        85.        -8.    -0.005   157.03   1.111s
 Cf-251    705.90   176.60        15.         8.     0.004    98.63   1.122s
 U-235     742.37   185.72        44.        -4.    -0.002   314.25   1.130s
 TH-229    773.52   193.51        32.         6.     0.003   189.05   1.137s
 U-235     820.80   205.33        36.       -12.    -0.007   102.28   1.148s
 TH-229    842.87   210.85        28.        -2.    -0.001   646.54   1.153s
 TH-227    943.33   235.97        41.         7.     0.004   141.54   1.176s
 PB-212    953.97   238.63        52.         4.     0.002   267.52   1.179s
 PB-214    967.43   242.00        56.         8.     0.005   133.66   1.182 
 EU-152    978.21   244.69        72.         9.     0.005   141.62   1.185 
 TH-227   1024.39   256.24        20.         6.     0.003   151.54   1.195s
 Cd-113m  1054.23   263.70        22.         5.     0.003   130.80   1.202s
 BI-210M  1062.75   265.83        44.        -9.    -0.005   111.21   1.204s
 TL-208   1108.55   277.28        58.       -13.    -0.007    78.55   1.215s
 PB-214   1179.77   295.09        88.         3.     0.002   412.46   1.231s
 TL-210   1183.41   296.00        91.         9.     0.005   161.44   1.231s
 PB-212   1199.52   300.03       100.         5.     0.003   274.30   1.235s
 PA-231   1199.68   300.07       105.         0.     0.000  1000.00   1.235s
 PA-233   1200.12   300.18       105.         0.     0.000  1000.00   1.235s
 PA-231   1210.00   302.65       105.         0.     0.000  1000.00   1.237s
 BA-133   1210.81   302.85       105.         0.     0.000  1000.00   1.238s
 Ba-140   1218.80   304.85       105.         0.     0.000  1000.00   1.240s
 BI-210M  1218.99   304.90       105.         0.     0.000  1000.00   1.240s
 Ir-192   1233.16   308.44       105.         0.     0.000  1000.00   1.243s
 Ir-192   1265.35   316.49       106.       -11.    -0.006   140.20   1.250 
 CR-51    1279.73   320.08        56.        -3.    -0.002   423.86   1.253s
 La-140   1314.43   328.76        32.         6.     0.003   134.52   1.261s
 Cf-249   1333.15   333.44        38.         6.     0.003   145.54   1.265s
 AC-228   1352.66   338.32        46.         5.     0.003   211.46   1.270s
 Cs-136   1361.66   340.57        50.         6.     0.003   165.38   1.272s
 EU-152   1376.53   344.29        57.         6.     0.003   174.34   1.275s
 HF-181   1382.70   345.83        93.        -9.    -0.005   157.45   1.276s
 PB-214   1407.11   351.93        27.         2.     0.001   380.46   1.282s
 BA-133   1423.37   356.00        34.         6.     0.003   153.58   1.285s
 I-131    1457.31   364.48        16.         9.     0.005    93.29   1.293s
 BA-133   1534.73   383.84        20.         5.     0.003   125.31   1.310s
 Cf-249   1551.17   387.95        25.         0.     0.000  1000.00   1.314s
 SN-113   1566.12   391.69        25.        -1.    -0.001   757.09   1.317s
 SB-125   1710.86   427.88        13.         3.     0.002   266.81   1.349s
 AG-108M  1735.10   433.94         9.         5.     0.003   120.71   1.354s
 PM-146   1814.87   453.88         9.         3.     0.002   207.93   1.372 
 SB-125   1852.82   463.37        16.         7.     0.004    95.17   1.380s
 Ir-192   1871.59   468.06        22.         1.     0.001   550.93   1.384s
 BE-7     1909.73   477.60        18.         7.     0.004    96.35   1.392s
 HF-181   1927.34   482.00        25.         7.     0.004   110.87   1.396s
 La-140   1947.43   487.02        56.       -10.    -0.005   113.00   1.400s
 RU-103   1987.56   497.05        18.        -4.    -0.002   176.12   1.409s
 RH-106   2046.81   511.86        42.        54.     0.030    21.75   2.672s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:38:55 PMPage  6
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191371.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Kr-85    2055.27   513.98        96.         0.     0.000  1000.00   1.424s
 Nd-147   2123.35   531.00         4.         5.     0.003    96.03   1.438s
 Ba-140   2148.39   537.26        13.        -6.    -0.004    99.71   1.444s
 CS-134   2252.30   563.24        14.        -1.    -0.001   800.00   1.466s
 CS-134   2276.64   569.32         5.         4.     0.002    85.31   1.471s
 PA-234   2277.24   569.47         9.         0.     0.000  1000.00   1.471s
 BI-207   2278.16   569.70        12.        -3.    -0.002   224.44   1.471s
 TL-208   2331.45   583.02        28.        -9.    -0.005    84.30   1.482s
 SB-125   2401.36   600.50        38.         7.     0.004   124.54   1.497 
 SB-124   2410.29   602.73        46.         7.     0.004   134.85   1.499s
 CS-134   2418.21   604.71        53.         7.     0.004   144.40   1.500s
 BI-214   2436.61   609.31        68.        -3.    -0.002   383.93   1.505s
 RU-103   2440.56   610.30        65.         0.     0.000  1000.00   1.505s
 AG-108M  2456.49   614.28        65.         0.     0.000  1000.00   1.508s
 PM-144   2471.62   618.06        44.         5.     0.003   184.05   1.512s
 RH-106   2487.04   621.92        70.        -5.    -0.003   244.41   1.515s
 SB-125   2542.94   635.89        18.         4.     0.002   177.28   1.526s
 I-131    2547.28   636.97        14.         5.     0.003   124.44   1.527s
 AG-110M  2630.43   657.76        15.         3.     0.002   206.13   1.544s
 NB-94    2809.93   702.63        24.        -9.    -0.005   121.97   1.581s
 SB-124   2890.57   722.79        16.        -5.    -0.003   128.57   1.598s
 AG-108M  2891.17   722.94        20.         0.     0.000  1000.00   1.598s
 ZR-95    2896.22   724.20        20.         0.     0.000  1000.00   1.599s
 BI-212   2908.11   727.17        20.         0.     0.000  1000.00   1.601s
 PM-146   2942.31   735.72         9.        -1.    -0.001   408.59   1.608s
 PM-146   2988.08   747.16         9.         4.     0.002   184.30   1.617s
 ZR-95    3026.36   756.73        10.         1.     0.001   746.80   1.625s
 AG-110M  3055.23   763.94         6.         5.     0.003    82.46   1.631s
 NB-95    3062.61   765.79        18.        -6.    -0.003   113.00   1.632s
 PA-234M  3065.10   766.41         7.         6.     0.003    79.45   1.633s
 EU-152   3115.14   778.92         5.         1.     0.001   501.66   1.643s
 BI-212   3141.15   785.42         1.         0.     0.000  1000.00   1.648s
 CS-134   3182.96   795.87        18.        -7.    -0.004    93.68   1.656s
 TL-210   3197.88   799.60        25.         0.     0.000  1000.00   1.659s
 CS-134   3207.29   801.95        25.         0.     0.000  1000.00   1.661s
 CO-58    3242.59   810.78        10.         2.     0.001   215.66   1.668s
 La-140   3262.58   815.77        12.         0.     0.000  1000.00   1.672s
 Cs-136   3273.50   818.50        22.        -8.    -0.005    88.08   1.674 
 MN-54    3338.91   834.85         5.         6.     0.003    93.43   1.687s
 Co-56    3386.61   846.77        10.         0.     0.000  1000.00   1.696s
 TL-208   3441.80   860.56        20.        -9.    -0.005    76.30   1.707s
 NB-94    3483.94   871.10         6.         3.     0.001   146.84   1.715s
 PA-234   3521.68   880.53         0.        16.     0.009    25.00   1.722s
 PA-234   3532.53   883.24        16.         0.     0.000  1000.00   1.724s
 AG-110M  3538.30   884.68        16.         0.     0.000  1000.00   1.725s
 Sc-46    3556.69   889.28        16.         0.     0.000  1000.00   1.729s
 Y-88     3591.74   898.04        16.        -4.    -0.002   192.00   1.736s
 AC-228   3643.88   911.07         5.         5.     0.003   108.01   1.746s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:38:55 PMPage  7
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191371.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M  3749.60   937.49         0.         6.     0.003    43.98   1.766s
 PA-234   3783.72   946.02         5.         2.     0.001   255.77   1.772s
 EU-152   3856.11   964.11         7.         6.     0.003    71.78   1.786s
 AC-228   3875.56   968.97        33.       -12.    -0.006    24.71   1.790s
 EU-154   3985.03   996.33        21.        -9.    -0.005    80.66   1.810s
 PA-234M  4003.71  1001.00        30.        -2.    -0.001   326.29   1.814s
 EU-154   4018.82  1004.77        11.         0.     0.000  1000.00   1.816s
 Co-56    4151.13  1037.84         6.        -1.     0.000   438.09   1.841s
 Cs-136   4192.07  1048.07        20.        -8.    -0.004    86.60   1.848s
 BI-207   4254.46  1063.66         5.        -3.    -0.002   166.73   1.860s
 Ga-68    4309.44  1077.40        21.        -9.    -0.005   117.15   1.870s
 FE-59    4396.88  1099.25         0.         9.     0.005    33.33   1.886s
 EU-152   4448.20  1112.07         0.        16.     0.009    25.00   1.895s
 ZN-65    4462.09  1115.55        16.         0.     0.000  1000.00   1.897s
 BI-214   4481.06  1120.29        20.        -4.    -0.002   114.72   1.901s
 Sc-46    4482.12  1120.55        16.         0.     0.000  1000.00   1.901s
 Ta-182   4485.12  1121.30        28.        -7.    -0.004   118.69   1.901s
 CO-60    4692.96  1173.24         6.        -1.     0.000   775.11   1.938s
 Ta-182   4756.25  1189.05         0.         5.     0.003    44.72   1.949s
 Ta-182   4885.75  1221.41         0.         0.     0.000  1000.00   1.972s
 NA-22    5098.35  1274.53         6.        -3.    -0.001   140.31   2.008s
 EU-154   5098.39  1274.54         8.         0.     0.000  1000.00   2.008s
 TL-210   5252.32  1313.00         6.        -3.    -0.001   218.12   2.034s
 CO-60    5330.37  1332.50         0.         0.     0.000  1000.00   2.047s
 AG-110M  5537.69  1384.30         0.         0.     0.000  1000.00   2.082s
 EU-152   5632.56  1408.00         6.        -1.    -0.001   465.17   2.097s
 K-40     5844.03  1460.83        14.        -5.    -0.003   140.46   2.131s
 BI-214   7059.65  1764.49         3.        -3.    -0.002   222.11   2.314s
 Co-56    7087.11  1771.35         0.         0.     0.000  1000.00   2.318s
 Y-88     7346.20  1836.06        13.        -8.    -0.004   120.80   2.354s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   1.5710E+00                                      5.31E+01             
                           477.60 1.571E+00 ?(  5.200E+00 9.64E+01 1.05E+01 G  
 
NA-22    C  -1.3620E-01                                      9.50E+02             
                          1274.53-1.362E-01 ?(  7.050E-01 1.40E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:38:55 PMPage  8
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191371.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
K-40     N  -2.5904E+00                                      4.66E+11             
                          1460.83-2.590E+00 ?(P 1.071E+01 1.40E+02 1.07E+01 G  
 
CR-51    F  -5.8278E-01                                      2.77E+01             
                           320.08-5.828E-01 ?(P 6.901E+00 4.24E+02 9.94E+00 G  
 
MN-54    C   2.1484E-01                                      3.12E+02             
                           834.85 2.148E-01 ?(  4.809E-01 9.34E+01 1.00E+02 G  
 
FE-59    F   7.2281E-01                                      4.45E+01             
                          1099.25 7.228E-01 ?(  5.919E-01 3.33E+01 5.65E+01 G  
                          1291.60 1.954E-02 % P 1.668E+00 3.45E+03 4.32E+01 G  
 
CO-57    C  -8.2863E-02                                      2.72E+02             
                           122.06-8.286E-02 ?(  3.973E-01 1.39E+02 8.56E+01 G  
                           136.47 1.927E-07 %   6.338E+00 9.55E+08 1.07E+01 G  
 
CO-58    C   7.8005E-02                                      7.09E+01             
                           810.78 7.801E-02 ?(  6.237E-01 2.16E+02 9.95E+01 G  
 
NB-94    I  -2.8977E-01                                      7.41E+06             
                           702.63-2.898E-01 ?(  8.352E-01 1.22E+02 9.79E+01 G  
                           871.10 1.010E-01 +   5.469E-01 1.47E+02 9.99E+01 G  
 
ZR-95    I   5.8783E-02                                      6.40E+01             
                           756.73 5.878E-02 ?(P 1.091E+00 7.47E+02 5.45E+01 G  
                           724.20 0.000E+00 -   1.753E+00 1.00E+03 4.42E+01 G  
 
NB-95    I  -1.9467E-01                                      6.40E+01             
                           765.79-1.947E-01 ?(  7.660E-01 1.13E+02 9.98E+01 G  
 
RU-103   I  -9.8309E-02                                      3.93E+01             
                           497.05-9.831E-02 ?(P 6.085E-01 1.76E+02 9.09E+01 G  
                           610.30 0.000E+00 +   2.024E+01 1.00E+03 5.75E+00 GA 
 
RH-106   I  -1.4529E+00                                      3.74E+02             
                           621.92-1.453E+00 ?(  1.230E+01 2.44E+02 9.93E+00 G  
                          1050.36-1.403E+00 %   7.742E+01 1.52E+03 1.56E+00 G  
                           511.86 6.855E+00 ?   4.177E+00 2.18E+01 2.00E+01 GA 
 
AG-108M  C   1.3280E-01                                      1.53E+05             
                           433.94 1.328E-01 ?(  4.091E-01 1.21E+02 9.05E+01 G  
                           722.94 0.000E+00 -   8.569E-01 1.00E+03 9.08E+01 G  
                           614.28 0.000E+00 -   1.302E+00 1.00E+03 8.98E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:38:55 PMPage  9
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191371.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-110M  F   2.1728E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  1.125E+00 1.00E+03 7.27E+01 G  
                           657.76 9.046E-02 ?(P 6.741E-01 2.06E+02 9.46E+01 G  
                           937.49 6.692E-01 ?(P 8.591E-01 4.40E+01 3.44E+01 G  
                          1384.30 0.000E+00 -   1.655E+00 1.00E+03 2.43E+01 G  
                           763.94 7.679E-01 ?(  2.169E+00 8.25E+01 2.23E+01 G  
 
SN-113   F  -3.3317E-02                                      1.15E+02             
                           391.69-3.332E-02 ?(P 8.514E-01 7.57E+02 6.40E+01 G  
 
SB-124   F   2.1474E-01                                      6.02E+01             
                           602.73 2.147E-01 ?(  9.969E-01 1.35E+02 9.83E+01 G  
                          1690.98-3.047E-02 % P 9.906E-01 3.04E+03 4.78E+01 G  
                           722.79-1.416E+00 +   6.421E+00 1.29E+02 1.08E+01 G  
 
SB-125   I   7.7009E-01                                      1.01E+03             
                           427.88 2.142E-01 ?(P 1.478E+00 2.67E+02 2.96E+01 G  
                           600.50 1.177E+00 ?(  5.046E+00 1.25E+02 1.79E+01 G  
                           635.89 9.221E-01 ?(  5.850E+00 1.77E+02 1.13E+01 G  
                           463.37 1.484E+00 ?(P 4.843E+00 9.52E+01 1.05E+01 G  
 
I-131    I   3.5751E-01                                      8.02E+00             
                           364.48 2.190E-01 ?(  5.202E-01 9.33E+01 8.17E+01 G  
                           284.30 2.729E-01 %   7.470E+00 1.04E+03 6.14E+00 G  
                           636.97 1.935E+00 ?(P 8.473E+00 1.24E+02 7.17E+00 G  
 
Gd-153   F  -4.4544E-01                                      2.42E+02             
                            97.50-4.454E-01 &(  2.458E+00 1.63E+02 3.00E+01 G  
                           103.20-6.087E-01 +   3.534E+00 1.72E+02 2.18E+01 G  
 
Ga-68    C  -1.4763E+01                                      4.71E-02             
                          1077.40-1.476E+01 ?(  3.833E+01 1.17E+02 3.30E+00 G  
 
Tc-99m   I  -1.5052E-01                                      2.51E-01             
                           140.51-1.505E-01 ?(  7.284E-01 1.43E+02 8.93E+01 G  
 
BA-133   F   1.7720E-01                                      3.85E+03             
                           356.00 1.772E-01 &(  9.478E-01 1.54E+02 6.20E+01 G  
                           302.85 0.000E+00 -   4.818E+00 1.00E+03 1.83E+01 G  
                           383.84 1.232E+00 ?   5.398E+00 1.25E+02 8.94E+00 GA 
                            80.99-3.253E-02 % P 9.529E-01 1.35E+03 3.41E+01 GA 
 
CS-134   I  -1.2702E-01                                      7.54E+02             
                           795.87-2.889E-01 ?(  9.279E-01 9.37E+01 8.55E+01 G  
                           604.71 2.169E-01 +   1.078E+00 1.44E+02 9.76E+01 G  
                           569.32 7.734E-01 ?(  2.280E+00 8.53E+01 1.54E+01 G  
                           801.95 0.000E+00 +   1.063E+01 1.00E+03 8.69E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:38:55 PMPage 10
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191371.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           563.24-3.261E-01 +   6.570E+00 8.00E+02 8.35E+00 G  
 
CS-137   I   1.2008E-02                                      1.10E+04             
                           661.66 1.201E-02 %(  8.032E-01 1.79E+03 8.52E+01 G  
 
CE-139   F  -1.2479E-01                                      1.38E+02             
                           165.85-1.248E-01 &(  6.699E-01 1.57E+02 7.99E+01 G  
 
Ba-140   I  -6.9590E-01                                      1.28E+01             
                           537.26-6.959E-01 ?(P 2.136E+00 9.97E+01 2.44E+01 G  
                           162.66-2.201E+00 &   7.304E+00 9.81E+01 6.22E+00 G  
                           304.85 0.000E+00 +   2.068E+01 1.00E+03 4.29E+00 G  
 
La-140   I   8.9958E-02                                      1.28E+01             
                          1596.21-1.126E-02 %(P 4.733E-01 3.91E+03 9.54E+01 G  
                           487.02-5.240E-01 +   2.017E+00 1.13E+02 4.55E+01 G  
                           328.76 5.656E-01 &(  2.640E+00 1.35E+02 2.03E+01 G  
                           815.77 0.000E+00 -   2.914E+00 1.00E+03 2.33E+01 G  
 
CE-141   I  -2.8955E-01                                      3.25E+01             
                           145.44-2.896E-01 ?(  1.003E+00 1.03E+02 4.82E+01 G  
 
CE-144   I  -2.1866E-01                                      2.85E+02             
                           133.54-2.187E-01  (  6.018E+00 8.02E+02 1.11E+01 G  
 
PM-144   C   8.5453E-02                                      3.63E+02             
                           696.54 1.611E-02 %(  8.604E-01 1.46E+03 9.90E+01 G  
                           618.06 1.547E-01 ?(  9.914E-01 1.84E+02 9.91E+01 G  
 
EU-152   F   1.4488E+00                                      4.94E+03             
                           121.78 2.725E-01 &(  8.880E-01 9.52E+01 2.86E+01 G  
                           344.29 4.524E-01 ?(  2.726E+00 1.74E+02 2.65E+01 G  
                          1112.07 5.370E+00 ?(  2.474E+00 2.50E+01 1.36E+01 G  
                           778.92 2.684E-01 -   3.524E+00 5.02E+02 1.29E+01 G  
                           964.11 1.741E+00 ?(  4.174E+00 7.18E+01 1.46E+01 G  
                           244.69 1.746E+00 ?(  8.453E+00 1.42E+02 7.58E+00 G  
                          1408.00-3.256E-01 - P 3.778E+00 4.65E+02 2.10E+01 GA 
 
EU-154   I   8.5730E-03                                      3.14E+03             
                           123.10 8.573E-03 &(  7.954E-01 2.57E+03 4.08E+01 G  
                          1274.54 0.000E+00 -   2.344E+00 1.00E+03 3.52E+01 G  
                           723.36-5.412E-02 %   3.795E+00 1.89E+03 2.02E+01 G  
                           873.23-2.114E-01 % P 5.318E+00 1.06E+03 1.23E+01 G  
                          1004.77 0.000E+00 -   4.319E+00 1.00E+03 1.80E+01 G  
                           996.33-3.528E+00 +   9.602E+00 8.07E+01 1.06E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:38:55 PMPage 11
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191371.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I  -5.3583E-01                                      1.81E+03             
                           105.31-5.358E-01 ?(P 3.812E+00 1.21E+02 2.12E+01 G  
                            86.54 3.442E-01 &   2.041E+00 1.74E+02 3.07E+01 G  
 
HF-181   F   2.0590E-01                                      4.24E+01             
                           482.00 2.059E-01 ?(  7.877E-01 1.11E+02 8.05E+01 G  
                           133.02-2.933E-01 &   1.485E+00 1.50E+02 4.33E+01 G  
                           345.83-1.130E+00 +   6.072E+00 1.57E+02 1.51E+01 G  
                           136.30-3.516E-07 %   1.157E+01 9.55E+08 5.85E+00 G  
 
Ta-182   F  -1.2402E-01                                      1.14E+02             
                          1121.30-8.734E-01 ?(  3.585E+00 1.19E+02 3.49E+01 G  
                          1221.41 0.000E+00 +   1.347E+00 1.00E+03 2.70E+01 G  
                          1189.05 1.490E+00 ?(  2.197E+00 4.47E+01 1.62E+01 G  
 
Hg-203   F  -3.0420E-03                                      4.66E+01             
                           279.20-3.042E-03 &(  7.876E-01 7.31E+03 8.15E+01 G  
 
TL-208   N  -3.0552E-01                                      6.98E+02             
                           583.02-3.055E-01 ?(P 9.083E-01 8.43E+01 8.45E+01 G  
                           277.28-3.495E+00 + P 1.000E+01 7.85E+01 6.31E+00 G  
                           860.56-2.811E+00 + P 7.157E+00 7.63E+01 1.24E+01 G  
 
PM-146   C   1.9606E-01                                      2.02E+03             
                           453.88 1.088E-01 ?(P 5.963E-01 2.08E+02 6.50E+01 G  
                           747.16 3.628E-01 ?(  1.677E+00 1.84E+02 3.40E+01 G  
                           735.72-2.101E-01 + P 2.514E+00 4.09E+02 2.25E+01 G  
 
Y-88     F  -5.3142E-01                                      1.07E+02             
                          1836.06-5.314E-01 ?(  1.337E+00 1.21E+02 9.92E+01 G  
                           898.04-1.584E-01 + P 8.786E-01 1.92E+02 9.37E+01 G  
 
Cd-113m      1.4153E+03                                      5.33E+03             
                           263.70 1.415E+03 &(  6.475E+03 1.31E+02 6.00E-03   K
 
Cf-251   T   5.6010E-01                                      3.28E+05             
                           176.60 5.601E-01 ?(  1.477E+00 9.86E+01 1.70E+01 G  
                           227.00-2.285E-01 %   6.255E+00 1.04E+03 6.30E+00 GA 
 
Cf-249   T   1.4273E-01                                      1.28E+05             
                           387.95 0.000E+00 ?(  8.198E-01 1.00E+03 6.60E+01 G  
                           333.44 7.501E-01 ?(  3.785E+00 1.46E+02 1.55E+01 G  
 
Sn-126       1.4335E+00                                      3.65E+07             
                            87.57 0.000E+00 &   1.741E+00 1.00E+03 3.75E+01 GA 
                            64.28 1.433E+00 &(  5.910E+00 1.21E+02 9.70E+00 G  
                            86.94 5.231E-01 ?   7.146E+00 3.98E+02 9.04E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:38:55 PMPage 12
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191371.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-210   N   2.0293E+00                                      8.14E+03             
                            46.54 2.029E+00 ?(  1.792E+01 2.52E+02 4.25E+00 G  
 
PB-212   N   1.3482E-01                                      6.98E+02             
                           238.63 1.348E-01 &(P 1.252E+00 2.68E+02 4.33E+01 G  
                           300.03 2.766E+00 ?   2.611E+01 2.74E+02 3.28E+00 GA 
 
PB-214   N   1.6639E-01                                      5.84E+05             
                           351.93 1.029E-01  (P 1.396E+00 3.80E+02 3.76E+01 G  
                           295.09 2.900E-01 ?(P 4.134E+00 4.12E+02 1.93E+01 G  
                           242.00 1.662E+00     7.614E+00 1.34E+02 7.43E+00 GA 
 
BI-207   C  -1.9782E-01                                      1.18E+04             
                          1063.66-1.978E-01 ?(  7.995E-01 1.67E+02 7.45E+01 G  
                           569.70-8.710E-02 + P 5.316E-01 2.24E+02 9.77E+01 G  
 
U-235    N   1.0090E+00                                      2.57E+11             
                           143.79 1.009E+00 ?(  3.678E+00 1.07E+02 1.10E+01 G  
                           205.33-3.220E+00 +   8.248E+00 1.02E+02 5.01E+00 G  
                           163.38-2.131E+00 +   8.951E+00 1.23E+02 5.08E+00 G  
                           185.72-9.347E-02 -   7.856E-01 3.14E+02 5.40E+01 GA 
 
BI-214   N  -1.8889E-01                                      5.84E+05             
                           609.31-1.889E-01 ?(P 2.577E+00 3.84E+02 4.61E+01 G  
                          1120.29-1.102E+00 + P 7.122E+00 1.15E+02 1.51E+01 G  
                          1764.49-1.454E+00 + P 4.865E+00 2.22E+02 1.54E+01 G  
 
BI-210M  T  -2.8283E-01                                      1.10E+09             
                           265.83-2.828E-01 ?(  1.075E+00 1.11E+02 5.00E+01 G  
                           304.90 0.000E+00 +   3.168E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   6.9147E-01                                      2.10E+03             
                           911.07 6.754E-01 ?(  1.774E+00 1.08E+02 2.90E+01 G  
                           968.97-2.712E+00 + P 6.934E+00 2.47E+01 1.75E+01 G  
                           338.32 7.302E-01 ?(P 5.382E+00 2.11E+02 1.20E+01 G  
                            93.35-2.682E+00 + P 1.376E+01 9.44E+01 5.56E+00 XA 
 
TH-227   N   1.1276E+00                                      7.95E+03             
                           256.24 1.339E+00 &(  5.254E+00 1.52E+02 7.00E+00 G  
                           235.97 8.022E-01 ?(  3.924E+00 1.42E+02 1.23E+01 G  
                            50.14 1.444E+00 ?(  5.883E+00 1.17E+02 8.00E+00 G  
 
TH-229   N   1.7673E+00                                      2.68E+06             
                           193.51 1.767E+00  (  8.563E+00 1.89E+02 4.40E+00 G  
                           210.85-9.435E-01 + P 1.256E+01 6.47E+02 2.99E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:38:55 PMPage 13
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191371.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-234   N  -2.4211E+00                                      1.63E+12             
                            92.59-2.421E+00 ?(  1.408E+01 1.72E+02 5.58E+00 G  
                            63.29 8.284E-01 +   1.724E+01 5.98E+02 3.81E+00 G  
 
PA-233   C  -6.2360E-03                                      7.82E+08             
                           312.01-6.236E-03 %(P 2.505E+00 1.07E+04 3.60E+01 G  
                           300.18 0.000E+00 +   1.416E+01 1.00E+03 6.20E+00 G  
 
PA-234   N  -7.9014E-01                                      1.63E+12             
                           131.29-7.901E-01 ?(P 3.440E+00 9.94E+01 1.80E+01 G  
                           946.02 6.020E-01 +   3.952E+00 2.56E+02 1.34E+01 G  
                           569.47 0.000E+00 +   5.588E+00 1.00E+03 8.20E+00 G  
                           883.24 0.000E+00 +   8.506E+00 1.00E+03 9.60E+00 G  
                           880.53 1.017E+01 ?   4.687E+00 2.50E+01 6.00E+00 GA 
 
PA-234M  N   8.1580E+00                                      1.63E+12             
                          1001.00-1.224E+01 ?(  1.427E+02 3.26E+02 8.37E-01 G  
                           766.41 6.624E+01 ?(  1.789E+02 7.94E+01 2.94E-01 G  
 
AM-241   T   3.9964E-01                                      1.58E+05             
                            59.54 3.996E-01 ?(P 1.859E+00 1.37E+02 3.59E+01 G  
 
Np-237   F   8.0694E-01                                      2.14E+06             
                            86.49 8.069E-01 ?(  4.617E+00 1.68E+02 1.31E+01 G  
 
Ir-192   F  -2.2058E-01                                      7.40E+01             
                           316.49-2.206E-01 ?(  1.051E+00 1.40E+02 8.70E+01 G  
                           468.06 5.584E-02 +   1.124E+00 5.51E+02 5.18E+01 G  
                           308.44 0.000E+00 +   2.817E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F  -2.9691E-01                                      1.30E+01             
                           818.50-2.969E-01 &(  8.891E-01 8.81E+01 1.00E+02 G  
                          1048.07-4.370E-01 +   1.287E+00 8.66E+01 8.00E+01 G  
                           340.57 2.531E-01 +   1.448E+00 1.65E+02 4.69E+01 G  
 
Np-239   T   5.5923E-01                                      2.36E+00             
                           103.70-5.528E-01 +   3.291E+00 1.76E+02 2.40E+01 X  
                           106.13 5.592E-01 ?(  3.488E+00 1.85E+02 2.27E+01 G  
                            99.50-8.882E-01 &   5.034E+00 1.68E+02 1.50E+01 X  
 
Nd-147       1.0030E+00                                      1.11E+01             
                           531.00 1.003E+00 ?(  2.490E+00 9.60E+01 1.30E+01 G  
                            91.10 0.000E+00 -   2.268E+00 1.00E+03 2.83E+01 G  
 
TL-210   N   8.2869E-02                                      5.84E+05             
                           799.60 0.000E+00 ?(  9.312E-01 1.00E+03 9.90E+01 G  
                           296.00 1.867E-01 &(  1.030E+00 1.61E+02 7.90E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:38:55 PMPage 14
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191371.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1313.00-6.639E-01 +   3.436E+00 2.18E+02 2.10E+01 GA 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54        49.         4.     0.002   252.49   2.029E+00   
 TH-227      50.14        22.         6.     0.003   117.34   1.444E+00   
 AM-241      59.54        78.         9.     0.005   136.55   3.996E-01  P
 TH-234      63.29        88.         2.     0.001   598.47   8.284E-01   
 Sn-126      64.28        68.        10.     0.006   121.09   1.433E+00   
 Np-237      86.49       124.        10.     0.005   168.18   8.069E-01   
 EU-155      86.54       133.        10.     0.005   174.30   3.442E-01   
 Sn-126      86.94       143.         4.     0.002   398.29   5.231E-01   
 TH-234      92.59       227.       -13.    -0.007   172.28  -2.421E+00   
 AC-228      93.35       216.       -14.    -0.008    94.37  -2.682E+00  P
 Gd-153      97.50       206.       -13.    -0.007   163.40  -4.454E-01   
 Np-239      99.50       218.       -13.    -0.007   167.88  -8.882E-01   
 Gd-153     103.20       231.       -13.    -0.007   171.99  -6.087E-01   
 Np-239     103.70       244.       -13.    -0.007   176.44  -5.528E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:38:55 PMPage 15
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191371.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-155     105.31       257.       -11.    -0.006   120.83  -5.358E-01  P
 Np-239     106.13       246.        12.     0.007   184.76   5.592E-01   
 CO-57      122.06        41.        -7.    -0.004   138.80  -8.286E-02   
 PA-234     131.29       141.       -13.    -0.007    99.42  -7.901E-01  P
 HF-181     133.02       152.       -12.    -0.007   149.58  -2.933E-01   
 CE-144     133.54       164.        -2.    -0.001   801.75  -2.187E-01   
 Tc-99m     140.51       140.       -12.    -0.007   142.93  -1.505E-01   
 U-235      143.79        53.        10.     0.006   107.20   1.009E+00   
 CE-141     145.44        77.       -13.    -0.007   102.58  -2.896E-01   
 Ba-140     162.66        58.       -12.    -0.006    98.11  -2.201E+00   
 U-235      163.38        58.        -9.    -0.005   123.01  -2.131E+00   
 CE-139     165.85        85.        -8.    -0.005   157.03  -1.248E-01   
 Cf-251     176.60        15.         8.     0.004    98.63   5.601E-01   
 U-235      185.72        44.        -4.    -0.002   314.25  -9.347E-02   
 TH-229     193.51        32.         6.     0.003   189.05   1.767E+00   
 U-235      205.33        36.       -12.    -0.007   102.28  -3.220E+00   
 TH-229     210.85        28.        -2.    -0.001   646.54  -9.435E-01  P
 TH-227     235.97        41.         7.     0.004   141.54   8.022E-01   
 PB-212     238.63        52.         4.     0.002   267.52   1.348E-01  P
 PB-214     242.00        56.         8.     0.005   133.66   1.662E+00   
 TH-227     256.24        20.         6.     0.003   151.54   1.339E+00   
 Cd-113m    263.70        22.         5.     0.003   130.80   1.415E+03   
 BI-210M    265.83        44.        -9.    -0.005   111.21  -2.828E-01   
 TL-208     277.28        58.       -13.    -0.007    78.55  -3.495E+00  P
 PB-214     295.09        88.         3.     0.002   412.46   2.900E-01  P
 TL-210     296.00        91.         9.     0.005   161.44   1.867E-01   
 PB-212     300.03       100.         5.     0.003   274.30   2.766E+00   
 Ir-192     316.49       106.       -11.    -0.006   140.20  -2.206E-01   
 CR-51      320.08        56.        -3.    -0.002   423.86  -5.828E-01  P
 La-140     328.76        32.         6.     0.003   134.52   5.656E-01   
 Cf-249     333.44        38.         6.     0.003   145.54   7.501E-01   
 AC-228     338.32        46.         5.     0.003   211.46   7.302E-01  P
 Cs-136     340.57        50.         6.     0.003   165.38   2.531E-01   
 HF-181     345.83        93.        -9.    -0.005   157.45  -1.130E+00   
 PB-214     351.93        27.         2.     0.001   380.46   1.029E-01  P
 BA-133     356.00        34.         6.     0.003   153.58   1.772E-01   
 I-131      364.48        16.         9.     0.005    93.29   2.190E-01   
 BA-133     383.84        20.         5.     0.003   125.31   1.232E+00   
 SN-113     391.69        25.        -1.    -0.001   757.09  -3.332E-02  P
 SB-125     427.88        13.         3.     0.002   266.81   2.142E-01  P
 AG-108M    433.94         9.         5.     0.003   120.71   1.328E-01   
 PM-146     453.88         9.         3.     0.002   207.93   1.088E-01  P
 SB-125     463.37        16.         7.     0.004    95.17   1.484E+00  P
 Ir-192     468.06        22.         1.     0.001   550.93   5.584E-02   
 HF-181     482.00        25.         7.     0.004   110.87   2.059E-01   
 La-140     487.02        56.       -10.    -0.005   113.00  -5.240E-01   
 RU-103     497.05        18.        -4.    -0.002   176.12  -9.831E-02  P
 RH-106     511.86        42.        54.     0.030    21.75   6.855E+00   

                                 (Page 17 of 21)

Page 1006 of 1765



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:38:55 PMPage 16
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191371.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Nd-147     531.00         4.         5.     0.003    96.03   1.003E+00   
 Ba-140     537.26        13.        -6.    -0.004    99.71  -6.959E-01  P
 CS-134     563.24        14.        -1.    -0.001   800.00  -3.261E-01   
 CS-134     569.32         5.         4.     0.002    85.31   7.734E-01   
 BI-207     569.70        12.        -3.    -0.002   224.44  -8.710E-02  P
 TL-208     583.02        28.        -9.    -0.005    84.30  -3.055E-01  P
 SB-125     600.50        38.         7.     0.004   124.54   1.177E+00   
 SB-124     602.73        46.         7.     0.004   134.85   2.147E-01   
 CS-134     604.71        53.         7.     0.004   144.40   2.169E-01   
 BI-214     609.31        68.        -3.    -0.002   383.93  -1.889E-01  P
 PM-144     618.06        44.         5.     0.003   184.05   1.547E-01   
 RH-106     621.92        70.        -5.    -0.003   244.41  -1.453E+00   
 SB-125     635.89        18.         4.     0.002   177.28   9.221E-01   
 I-131      636.97        14.         5.     0.003   124.44   1.935E+00  P
 AG-110M    657.76        15.         3.     0.002   206.13   9.046E-02  P
 NB-94      702.63        24.        -9.    -0.005   121.97  -2.898E-01   
 SB-124     722.79        16.        -5.    -0.003   128.57  -1.416E+00   
 PM-146     735.72         9.        -1.    -0.001   408.59  -2.101E-01  P
 PM-146     747.16         9.         4.     0.002   184.30   3.628E-01   
 ZR-95      756.73        10.         1.     0.001   746.80   5.878E-02  P
 AG-110M    763.94         6.         5.     0.003    82.46   7.679E-01   
 NB-95      765.79        18.        -6.    -0.003   113.00  -1.947E-01   
 PA-234M    766.41         7.         6.     0.003    79.45   6.624E+01   
 CS-134     795.87        18.        -7.    -0.004    93.68  -2.889E-01   
 CO-58      810.78        10.         2.     0.001   215.66   7.801E-02   
 Cs-136     818.50        22.        -8.    -0.005    88.08  -2.969E-01   
 MN-54      834.85         5.         6.     0.003    93.43   2.148E-01   
 TL-208     860.56        20.        -9.    -0.005    76.30  -2.811E+00  P
 NB-94      871.10         6.         3.     0.001   146.84   1.010E-01   
 PA-234     880.53         0.        16.     0.009    25.00   1.017E+01   
 Y-88       898.04        16.        -4.    -0.002   192.00  -1.584E-01  P
 AC-228     911.07         5.         5.     0.003   108.01   6.754E-01   
 AG-110M    937.49         0.         6.     0.003    43.98   6.692E-01  P
 PA-234     946.02         5.         2.     0.001   255.77   6.020E-01   
 AC-228     968.97        33.       -12.    -0.006    24.71  -2.712E+00  P
 EU-154     996.33        21.        -9.    -0.005    80.66  -3.528E+00   
 PA-234M   1001.00        30.        -2.    -0.001   326.29  -1.224E+01   
 Co-56     1037.84         6.        -1.     0.000   438.09  -2.107E-01  P
 Cs-136    1048.07        20.        -8.    -0.004    86.60  -4.370E-01   
 BI-207    1063.66         5.        -3.    -0.002   166.73  -1.978E-01   
 Ga-68     1077.40        21.        -9.    -0.005   117.15  -1.476E+01   
 BI-214    1120.29        20.        -4.    -0.002   114.72  -1.102E+00  P
 Ta-182    1121.30        28.        -7.    -0.004   118.69  -8.734E-01   
 CO-60     1173.24         6.        -1.     0.000   775.11  -2.605E-02  P
 Ta-182    1189.05         0.         5.     0.003    44.72   1.490E+00   
 NA-22     1274.53         6.        -3.    -0.001   140.31  -1.362E-01   
 TL-210    1313.00         6.        -3.    -0.001   218.12  -6.639E-01   
 K-40      1460.83        14.        -5.    -0.003   140.46  -2.590E+00  P
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:38:55 PMPage 17
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191371.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-214    1764.49         3.        -3.    -0.002   222.11  -1.454E+00  P
 Y-88      1836.06        13.        -8.    -0.004   120.80  -5.314E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    1.5710E+00    1.5710E+00    9.635E+01%                5.20E+00
 NA-22  #A   -1.3620E-01   -1.3620E-01    1.403E+02%                7.05E-01
 K-40   #A   -2.5904E+00   -2.5904E+00    1.405E+02%                1.07E+01
 Sc-46  #A    0.0000E+00    0.0000E+00    7.071E+02%                8.21E-01
 CR-51  #A   -5.8278E-01   -5.8278E-01    4.239E+02%                6.90E+00
 MN-54  #A    2.1484E-01    2.1484E-01    9.343E+01%                4.81E-01
 FE-59  #     7.2280E-01    7.2281E-01    3.333E+01%                5.92E-01
 Co-56  #A    0.0000E+00    0.0000E+00    1.000E+03%                6.46E-01
 CO-57  #A   -8.2863E-02   -8.2863E-02    1.388E+02%                3.97E-01
 CO-58  #A    7.8005E-02    7.8005E-02    2.157E+02%                6.24E-01
 CO-60  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.90E-01
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.94E+00
 NB-94  #A   -2.8977E-01   -2.8977E-01    1.220E+02%                8.35E-01
 ZR-95  #A    5.8783E-02    5.8783E-02    7.468E+02%                1.09E+00
 NB-95  #A   -1.9466E-01   -1.9467E-01    1.130E+02%                7.66E-01
 RU-103 #A   -9.8309E-02   -9.8309E-02    1.761E+02%                6.08E-01
 RH-106 #A   -1.4529E+00   -1.4529E+00    2.444E+02%                1.23E+01
 AG-108M#A    1.3280E-01    1.3280E-01    1.207E+02%                4.09E-01
 AG-110M#A    2.1728E-01    2.1728E-01    4.398E+01%                1.12E+00
 SN-113 #A   -3.3317E-02   -3.3317E-02    7.571E+02%                8.51E-01
 SB-124 #A    2.1474E-01    2.1474E-01    1.348E+02%                9.97E-01
 SB-125 #A    7.7009E-01    7.7009E-01    8.916E+01%                1.48E+00
 I-131  #A    3.5750E-01    3.5751E-01    7.776E+01%                5.20E-01
 Gd-153 #A   -4.4544E-01   -4.4544E-01    1.634E+02%                2.46E+00
 Ga-68  #A   -1.4670E+01   -1.4763E+01    1.172E+02%                3.83E+01
 Tc-99m #A   -1.5034E-01   -1.5052E-01    1.429E+02%                7.28E-01
 BA-133 #A    1.7720E-01    1.7720E-01    1.536E+02%                9.48E-01
 CS-134 #A   -1.2702E-01   -1.2702E-01    6.335E+01%                9.28E-01
 CS-137 #A    1.2008E-02    1.2008E-02    1.792E+03%                8.03E-01
 CE-139 #A   -1.2479E-01   -1.2479E-01    1.570E+02%                6.70E-01
 Ba-140 #A   -6.9588E-01   -6.9590E-01    9.971E+01%                2.14E+00
 La-140 #A    8.9956E-02    8.9958E-02    1.345E+02%                4.73E-01
 CE-141 #A   -2.8955E-01   -2.8955E-01    1.026E+02%                1.00E+00
 CE-144 #A   -2.1866E-01   -2.1866E-01    8.018E+02%                6.02E+00
 PM-144 #A    8.5453E-02    8.5453E-02    1.841E+02%                8.60E-01
 EU-152 #C    1.4488E+00    1.4488E+00    2.500E+01%                8.88E-01
 EU-154 #A    8.5730E-03    8.5730E-03    2.575E+03%                7.95E-01
 EU-155 #A   -5.3583E-01   -5.3583E-01    1.208E+02%                3.81E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:38:55 PMPage 18
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191371.An1             
                                                                                 
 HF-181 #A    2.0590E-01    2.0590E-01    1.109E+02%                7.88E-01
 Ta-182 #A   -1.2401E-01   -1.2402E-01    4.472E+01%                3.59E+00
 Hg-203 #A   -3.0420E-03   -3.0420E-03    7.313E+03%                7.88E-01
 TL-208 #A   -3.0552E-01   -3.0552E-01    8.430E+01%                9.08E-01
 PM-146 #A    1.9606E-01    1.9606E-01    1.389E+02%                5.96E-01
 Y-88   #A   -5.3142E-01   -5.3142E-01    1.208E+02%                1.34E+00
 Cd-113m#A    1.4153E+03    1.4153E+03    1.308E+02%                6.48E+03
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.72E+01
 Cf-251 #A    5.6010E-01    5.6010E-01    9.863E+01%                1.48E+00
 Cf-249 #A    1.4273E-01    1.4273E-01    1.455E+02%                8.20E-01
 Sn-126 #A    1.4335E+00    1.4335E+00    1.211E+02%                5.91E+00
 PB-210 #A    2.0293E+00    2.0293E+00    2.525E+02%                1.79E+01
 PB-212 #A    1.3482E-01    1.3482E-01    2.675E+02%                1.25E+00
 PB-214 #A    1.6639E-01    1.6639E-01    2.806E+02%                1.40E+00
 BI-207 #A   -1.9782E-01   -1.9782E-01    1.667E+02%                8.00E-01
 BI-212 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.03E+01
 U-235  #A    1.0090E+00    1.0090E+00    1.072E+02%                3.68E+00
 BI-214 #A   -1.8889E-01   -1.8889E-01    3.839E+02%                2.58E+00
 BI-210M#A   -2.8283E-01   -2.8283E-01    1.112E+02%                1.07E+00
 AC-228 #A    6.9147E-01    6.9147E-01    1.080E+02%                1.77E+00
 TH-227 #A    1.1276E+00    1.1276E+00    7.942E+01%                5.25E+00
 TH-229 #A    1.7673E+00    1.7673E+00    1.891E+02%                8.56E+00
 TH-234 #A   -2.4211E+00   -2.4211E+00    1.723E+02%                1.41E+01
 PA-231 #A    0.0000E+00    0.0000E+00    7.071E+02%                3.06E+01
 PA-233 #A   -6.2360E-03   -6.2360E-03    1.071E+04%                2.51E+00
 PA-234 #A   -7.9014E-01   -7.9014E-01    9.942E+01%                3.44E+00
 PA-234M#A    8.1580E+00    8.1580E+00    7.945E+01%                1.43E+02
 AM-241 #A    3.9964E-01    3.9964E-01    1.365E+02%                1.86E+00
 Np-237 #A    8.0694E-01    8.0694E-01    1.682E+02%                4.62E+00
 Ir-192 #A   -2.2058E-01   -2.2058E-01    1.402E+02%                1.05E+00
 Cs-136 #A   -2.9690E-01   -2.9691E-01    8.808E+01%                8.89E-01
 Np-239 #A    5.5916E-01    5.5923E-01    1.848E+02%                3.49E+00
 Nd-147 #A    1.0030E+00    1.0030E+00    9.603E+01%                2.49E+00
 TL-210 #A    8.2869E-02    8.2869E-02    1.614E+02%                9.31E-01
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.86E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.3 keV)     0.000E+00  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.3 keV) 0.0000000E+00  Bq/Sample     
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:38:55 PMPage 19
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191371.An1             
                                                                                 

                                 (Page 21 of 21)

Page 1010 of 1765



 500  1000  1500  2000  2500  3000  3500  4000  4500  5000  5500  6000  6500  7000  7500  8000 
1.0e0

1.0e1

1.0e2

1.0e3

P
b-

21
0 

T
h-

22
7 

A
m

-2
41

 
T

h-
23

4 
S

n-
12

6 
B

a-
13

3 
N

p-
23

7 
E

u-
15

5 
S

n-
12

6 
T

h-
23

4 
A

c-
22

8 
G

d-
15

3 
N

p-
23

9 
G

d-
15

3 
N

p-
23

9 
E

u-
15

5 
N

p-
23

9 
E

u-
15

2 
C

o-
57

  
E

u-
15

4 
P

a-
23

4 
H

f-
18

1 
C

e-
14

4 
H

f-
18

1 
C

o-
57

  
T

c-
99

m
 

U
-2

35
  

C
e-

14
1 

B
a-

14
0 

U
-2

35
  

C
e-

13
9 

C
f-

25
1 

U
-2

35
  

T
h-

22
9 

U
-2

35
  

T
h-

22
9 

C
f-

25
1 

T
h-

22
7 

P
b-

21
2 

P
b-

21
4 

E
u-

15
2 

T
h-

22
7 

C
d-

11
3m

B
i-2

10
M

T
l-2

08
 

H
g-

20
3 

I-
13

1 
 

P
b-

21
4 

T
l-2

10
 

P
b-

21
2 

P
a-

23
3 

Ir
-1

92
 

C
r-

51
  

La
-1

40
 

C
f-

24
9 

A
c-

22
8 

C
s-

13
6 

E
u-

15
2 

H
f-

18
1 

P
b-

21
4 

B
a-

13
3 

I-
13

1 
 

B
a-

13
3 

S
n-

11
3 

S
b-

12
5 

A
g-

10
8M

P
m

-1
46

 
S

b-
12

5 
Ir

-1
92

 
B

e-
7 

  
H

f-
18

1 
La

-1
40

 
R

u-
10

3 
R

h-
10

6 
N

d-
14

7 
B

a-
14

0 
C

s-
13

4 
C

s-
13

4 
B

i-2
07

 
T

l-2
08

 
S

b-
12

5 
S

b-
12

4 
C

s-
13

4 
B

i-2
14

 
P

m
-1

44
 

R
h-

10
6 

S
b-

12
5 

I-
13

1 
 

A
g-

11
0M

C
s-

13
7 

P
m

-1
44

 
N

b-
94

  
S

b-
12

4 
E

u-
15

4 
P

m
-1

46
 

P
m

-1
46

 
Z

r-
95

  
A

g-
11

0M
N

b-
95

  
P

a-
23

4M
E

u-
15

2 
C

s-
13

4 
C

o-
58

  
C

s-
13

6 
M

n-
54

  
T

l-2
08

 
N

b-
94

  
E

u-
15

4 
P

a-
23

4 
Y

-8
8 

  
A

c-
22

8 
A

g-
11

0M
P

a-
23

4 
E

u-
15

2 
A

c-
22

8 
E

u-
15

4 
P

a-
23

4M

C
o-

56
  

C
s-

13
6 

R
h-

10
6 

B
i-2

07
 

G
a-

68
  

F
e-

59
  

E
u-

15
2 

B
i-2

14
 

T
a-

18
2 

C
o-

60
  

T
a-

18
2 

C
o-

56
  

N
a-

22
  

F
e-

59
  

T
l-2

10
 

E
u-

15
2 

K
-4

0 
  

La
-1

40
 

S
b-

12
4 

B
i-2

14
 

Y
-8

8 
  

Channels

C
ou

nt
s

430282_Gamma_MB 160-430282~1-A. 9_Gamma_20191371.spc.

P
age 1011 of 1765



Test America St. Louis                    Spectrum ID: 12_Gamma_20191251
-----------------------------------------------------------------------------                      
   Sample Description: 430282_Gamma_LCS 160-430282~2-A 
             Detector: Detector #12       
             Batch ID: 430282                 
    Work Order Number: Gamma   
           Lot Number: LCS 160-430282~2-A
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 12:10        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 12:16:29     Real Time: 1806   sec
        Analysis Time: 6/20/2019 12:46        Dead Time: 0.34   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCan_108513
  Efficiency Cal Date: 4/20/2018 11:53
      Energy Cal Date: 4/20/2018 11:13                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 12_2019-06-08_1442.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -1.443E+01          103.3     1.490E+01    1.492E+01    4.947E+01
NA-22      4.215E-01          105.4     4.443E-01    4.447E-01    1.540E+00
K-40       5.857E+00          110.4     6.466E+00    6.472E+00    1.380E+01
Sc-46      1.224E+00           85.2     1.043E+00    1.045E+00    4.142E+00
CR-51      2.454E+01           33.9     8.317E+00    8.411E+00    1.917E+01
MN-54      3.428E-02         3890.3     1.333E+00    1.333E+00    3.067E+00
FE-59     -3.002E+00          113.3     3.402E+00    3.405E+00    7.174E+00
Co-56      9.354E-01          138.6     1.296E+00    1.297E+00    2.848E+00
CO-57     -6.984E+00          159.2     1.112E+01    1.112E+01    3.687E+01
CO-58     -1.658E+00           80.6     1.337E+00    1.339E+00    4.437E+00
CO-60      1.576E+02            1.6     2.483E+00    8.232E+00    1.730E+00
ZN-65      0.000E+00         1.#INF     5.019E-01    5.019E-01    1.093E+01
NB-94      6.180E-01          193.3     1.195E+00    1.195E+00    2.724E+00
ZR-95     -7.620E-01          296.4     2.258E+00    2.259E+00    5.166E+00
NB-95      9.761E-01           90.7     8.852E-01    8.866E-01    2.959E+00
RU-103     4.255E-01          311.8     1.327E+00    1.327E+00    3.248E+00
RH-106     1.795E+01          105.7     1.898E+01    1.900E+01    5.579E+01
AG-108M    5.906E-01          126.2     7.455E-01    7.461E-01    3.507E+00
AG-110M   -2.483E+00           79.5     1.973E+00    1.977E+00    6.546E+00
SN-113    -4.700E-01          409.2     1.923E+00    1.923E+00    4.688E+00
SB-124     2.163E+00           75.5     1.634E+00    1.637E+00    5.299E+00
SB-125     1.920E+00           99.8     1.917E+00    1.920E+00    1.120E+01
I-131     -1.292E+00          110.3     1.424E+00    1.426E+00    3.446E+00
Gd-153    -2.569E+00          143.2     3.678E+00    3.682E+00    1.220E+01
Ga-68      2.561E+01          249.8     6.396E+01    6.398E+01    1.365E+02
Tc-99m    -8.809E-01          157.2     1.385E+00    1.386E+00    4.594E+00
BA-133    -3.044E-01          155.7     4.739E-01    4.742E-01    5.785E+00
CS-134     5.990E-01          130.8     7.837E-01    7.843E-01    4.405E+00
CS-137     3.749E+02            1.3     4.848E+00    1.974E+01    4.018E+00
CE-139     9.385E-01          100.1     9.392E-01    9.405E-01    3.116E+00
Ba-140    -5.298E+00          102.5     5.430E+00    5.437E+00    1.264E+01
La-140    -4.402E-01          209.8     9.234E-01    9.237E-01    1.979E+00
CE-141    -1.654E+00          154.3     2.552E+00    2.553E+00    8.461E+00
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CE-144     6.289E+00          164.3     1.033E+01    1.034E+01    3.428E+01
PM-144     5.611E-01          139.6     7.833E-01    7.838E-01    2.635E+00
EU-152     4.248E+00           74.1     3.149E+00    3.156E+00    1.527E+01
EU-154     3.283E+00           66.2     2.174E+00    2.181E+00    5.289E+00
EU-155     1.477E+00          141.8     2.093E+00    2.095E+00    1.746E+01
HF-181    -8.510E-01          103.3     8.792E-01    8.803E-01    6.645E+00
Ta-182    -1.047E+00          160.8     1.684E+00    1.685E+00    1.554E+01
Hg-203     1.097E+00           86.8     9.520E-01    9.537E-01    3.159E+00
TL-208     4.366E+00           31.1     1.358E+00    1.376E+00    2.924E+00
PM-146    -2.611E+00           90.7     2.368E+00    2.372E+00    5.707E+00
Y-88      -2.228E-01          404.3     9.007E-01    9.008E-01    1.883E+00
Cd-113m   -4.773E+03          262.8     1.254E+04    1.255E+04    4.209E+04
Cd-109     2.013E+01          145.8     2.935E+01    2.937E+01    9.734E+01
Cf-251     2.144E+00          220.4     4.725E+00    4.727E+00    1.198E+01
Cf-249     1.876E-01         1103.7     2.071E+00    2.071E+00    6.936E+00
Sn-126    -1.971E+01          238.5     4.700E+01    4.701E+01    1.553E+02
PB-210     1.043E+04            1.0     1.070E+02    6.596E+02    2.076E+02
PB-212     2.025E+00          112.7     2.282E+00    2.284E+00    7.577E+00
PB-214     8.796E+00           25.2     2.214E+00    2.258E+00    5.424E+00
BI-207     4.109E-01          213.1     8.758E-01    8.760E-01    4.650E+00
BI-212     3.903E+00          325.8     1.271E+01    1.271E+01    4.325E+01
U-235     -7.383E+00          147.2     1.087E+01    1.087E+01    3.603E+01
BI-214     2.740E+00           64.0     1.754E+00    1.760E+00    1.189E+01
BI-210M    1.907E+00           87.2     1.664E+00    1.667E+00    5.106E+00
AC-228     4.776E+00          112.3     5.361E+00    5.367E+00    1.341E+01
TH-227     7.437E+00           96.5     7.179E+00    7.189E+00    3.179E+01
TH-229     9.413E+00          208.0     1.958E+01    1.959E+01    4.962E+01
TH-234     4.847E+00          403.7     1.957E+01    1.957E+01    6.508E+01
PA-231     3.393E+01          129.7     4.400E+01    4.404E+01    1.937E+02
PA-233     3.735E+00          157.6     5.889E+00    5.892E+00    1.595E+01
PA-234     5.835E+00          108.5     6.330E+00    6.337E+00    1.614E+01
PA-234M   -1.902E+02           94.8     1.803E+02    1.806E+02    6.009E+02
AM-241     1.220E+03            0.8     9.176E+00    7.161E+01    1.381E+01
Np-237     5.850E+00          140.4     8.210E+00    8.217E+00    2.724E+01
Ir-192    -1.155E-01          117.8     1.361E-01    1.362E-01    7.233E+00
Cs-136     1.512E+00           92.1     1.392E+00    1.395E+00    4.632E+00
Np-239     3.206E+00          138.5     4.442E+00    4.446E+00    1.474E+01
Nd-147    -6.253E+00          151.1     9.450E+00    9.457E+00    2.213E+01
TL-210     4.998E-01          179.9     8.991E-01    8.996E-01    3.839E+00
Kr-85      3.137E+02           84.7     2.657E+02    2.663E+02    8.819E+02
-----------------------------------------------------------------------------
Total      1.272E+04

      Analyst: Ashay Jefferson
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:46:53 PMPage  1
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191251.An1            
                                                                                 
 Sample description                                             
      430282_Gamma_LCS 160-430282~2-A                                 
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20191251.An1

 Acquisition information
        Start time:                 6/20/2019 12:16:29 PM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.34 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCan_108513                                               
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 11:13:27 AM
             Zero offset:           0.059 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.735E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 11:53:09 AM
             Type:                  Polynomial
             Uncertainty:           1.020 %
             Coefficients:         -0.363508  -4.707999   0.462125
                                   -0.051256   0.002384  -0.000043

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.13keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:46:53 PMPage  2
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191251.An1            
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 12:10:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2019-06-08_1442.PBC
                                                 6/8/2019 2:42:09 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   30 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.0508

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    27.83        4. 320.16   0.00  3.908E-03
    32.27      173.  22.24   1.20  7.265E-03
    36.82      203.  28.55   0.87  1.070E-02
    46.66    14397.   1.03   0.85  1.810E-02    46.54   4.250  1.043E+04 PB210 
    50.07       87.  97.53   0.85  2.183E-02    50.14   8.000  2.753E+01 TH227 
    59.58    22632.   0.88   0.83  2.819E-02    59.54  35.900  1.243E+03 AM241 
    86.49       49. 140.35   0.89  3.559E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  2.496E+00 EU155 
    86.54       49. 141.76   0.89  3.560E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  2.496E+00 EU155 
                                                86.94   9.040  8.464E+00 Sn126 
    86.94       49. 143.15   0.89  3.566E-02    86.54  30.700    PBC<MDA EU155 
                                                86.94   9.040  8.466E+00 Sn126 
    87.57       49. 144.44   0.89  3.575E-02    87.57  37.500    PBC<MDA Sn126 
    88.04       49. 145.76   0.89  3.582E-02    88.04   3.790    PBC<MDA Cd109 
    90.16       53.  54.44   0.90  3.608E-02
    91.32       49. 146.21   0.90  3.621E-02    91.10  28.300    PBC<MDA Nd147 
    92.83       82.  40.08   0.90  3.639E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  2.239E+01 AC228 
   106.13       49. 138.53   0.91  3.729E-02   106.13  22.700    PBC<MDA Np239 
   121.80       27. 109.09   0.93  3.725E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  4.757E-01 CO57  
   122.09       10. 294.13   0.93  3.724E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.781E-01 CO57  
   123.14       11. 409.10   0.93  3.721E-02   123.10  40.790    PBC<MDA EU154 
   131.29       48. 120.11   0.94  3.683E-02   131.29  18.000    PBC<MDA PA234 
   133.02       46. 163.05   0.94  3.673E-02   133.02  43.300    PBC<MDA HF181 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:46:53 PMPage  3
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191251.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   133.54       46. 164.28   0.94  3.670E-02   133.54  11.090    PBC<MDA CE144 
   165.85       46. 100.07   0.97  3.405E-02   165.85  79.900    PBC<MDA CE139 
   176.60       22. 220.40   0.98  3.303E-02   176.60  17.000    PBC<MDA Cf251 
   185.72      109.  43.14   0.99  3.215E-02   185.72  54.000    PBC<MDA U235  
   193.51       23. 208.03   1.00  3.140E-02   193.51   4.400    PBC<MDA TH229 
   235.97       33. 156.07   1.04  2.764E-02   235.97  12.300    PBC<MDA TH227 
   238.65      157.  24.12   0.84  2.743E-02   238.63  43.300  7.344E+00 PB212 
   242.02       44. 112.01   1.05  2.716E-02   242.00   7.430    PBC<MDA PB214 
   256.24       36. 113.64   1.06  2.608E-02   256.24   7.000    PBC<MDA TH227 
   265.33       40.  87.24   1.07  2.539E-02   265.83  50.000    PBC<MDA BI210M
   277.28       20. 181.80   1.08  2.462E-02   277.28   6.310    PBC<MDA TL208 
   279.20       39.  86.78   1.09  2.449E-02   279.20  81.460    PBC<MDA Hg203 
   289.68       34.  73.71   0.32  2.383E-02
   295.29       80.  41.76   1.79  2.350E-02   295.09  19.300  9.779E+00 PB214 
                                               296.00  79.000  2.395E+00 TL210 
   296.00       38. 179.90   1.10  2.345E-02   296.00  79.000    PBC<MDA TL210 
   300.03       38. 180.72   1.11  2.321E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  3.666E+01 PA231 
                                               300.18   6.200  1.455E+01 PA233 
   300.07       38. 182.19   1.11  2.321E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  3.666E+01 PA231 
                                               300.18   6.200  1.455E+01 PA233 
   300.18       38. 183.60   1.11  2.320E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  3.667E+01 PA231 
                                               300.18   6.200  1.455E+01 PA233 
   302.65       38. 184.62   1.11  2.306E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  4.967E+00 BA133 
   302.85       19. 378.88   1.11  2.304E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  2.434E+00 BA133 
   304.08       25. 280.31   1.11  2.293E-02   304.90  28.000    PBC<MDA BI210M
   311.73       27. 256.32   1.12  2.253E-02   312.01  36.000    PBC<MDA PA233 
   320.34       97.  33.90   2.39  2.210E-02   320.08   9.940  2.454E+01 CR51  
   345.83       27. 177.89   1.15  2.083E-02   345.83  15.070    PBC<MDA HF181 
   351.95      115.  28.09   1.10  2.055E-02   351.93  37.600  8.292E+00 PB214 
   462.87       25. 164.78   1.27  1.666E-02   463.37  10.470    PBC<MDA SB125 
   468.06       27. 152.48   1.27  1.653E-02   468.06  51.750    PBC<MDA Ir192 
   497.05       11. 311.80   1.30  1.580E-02   497.05  90.900    PBC<MDA RU103 
   513.32       37.  84.72   1.31  1.541E-02   513.98   0.430    PBC<MDA Kr85  
   569.47        9. 267.54   1.37  1.428E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  4.192E+00 PA234 
                                               569.70  97.740  3.518E-01 BI207 
   569.70       11. 213.14   1.37  1.427E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  5.141E+00 PA234 
                                               569.70  97.740  4.314E-01 BI207 
   583.06       89.  31.10   1.38  1.403E-02   583.02  84.500  4.167E+00 TL208 
   600.50       30. 126.00   1.40  1.373E-02   600.50  17.860    PBC<MDA SB125 
   602.73       30. 128.43   1.40  1.369E-02   602.73  98.260    PBC<MDA SB124 
   604.71       30. 130.82   1.40  1.366E-02   604.71  97.620    PBC<MDA CS134 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:46:53 PMPage  4
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191251.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   609.31       22. 178.55   1.41  1.358E-02   609.31  46.090    PBC<MDA BI214 
   610.30       30. 135.33   1.41  1.357E-02   610.30   5.750    PBC<MDA RU103 
   614.28       29. 137.46   1.41  1.350E-02   614.28  89.850    PBC<MDA AG108M
   618.06       29. 139.60   1.41  1.344E-02   618.06  99.100    PBC<MDA PM144 
   621.92       27. 145.85   1.42  1.338E-02   621.92   9.930    PBC<MDA RH106 
   635.24        8. 316.23   1.43  1.317E-02   635.89  11.310    PBC<MDA SB125 
   657.76       29. 426.47   1.45  1.284E-02   657.76  94.640    PBC<MDA AG110M
   661.66     7354.   1.29   1.48  1.279E-02   661.66  85.210  3.749E+02 CS137 
   702.20       13. 193.31   1.49  1.224E-02   702.63  97.900    PBC<MDA NB94  
   722.79       25.  79.55   1.51  1.199E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  1.257E+00 AG108M
                                               723.36  20.220  5.651E+00 EU154 
   722.94       16. 126.23   1.51  1.199E-02   722.79  10.810  7.004E+00 SB124 
                                               722.94  90.840  8.335E-01 AG108M
                                               723.36  20.220  3.746E+00 EU154 
   723.08        8. 271.83   1.51  1.199E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  3.910E-01 AG108M
                                               723.36  20.220  1.757E+00 EU154 
   727.17        6. 325.76   1.52  1.194E-02   727.17   7.550    PBC<MDA BI212 
   765.79       20.  90.69   1.55  1.150E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  3.315E+02 PA234M
   766.41        4. 456.89   1.55  1.150E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  6.575E+01 PA234M
   778.92       26.  89.17   1.56  1.136E-02   778.92  12.940    PBC<MDA EU152 
   785.42       12. 202.41   1.57  1.129E-02   785.42   1.280    PBC<MDA BI212 
   818.50       30.  92.05   1.60  1.096E-02   818.50 100.000    PBC<MDA Cs136 
   846.77       18. 138.57   1.63  1.070E-02   846.77  99.935    PBC<MDA Co56  
   860.56       29.  88.25   1.64  1.057E-02   860.56  12.420    PBC<MDA TL208 
   873.23       30.  66.23   1.65  1.046E-02   873.23  12.270    PBC<MDA EU154 
   880.53       18. 141.42   1.66  1.040E-02   880.53   6.000    PBC<MDA PA234 
   889.28       27.  85.20   1.66  1.033E-02   889.28  99.984    PBC<MDA Sc46  
   911.07       17. 191.17   1.68  1.015E-02   911.07  29.000    PBC<MDA AC228 
   946.02       22. 141.17   1.72  9.873E-03   946.02  13.400    PBC<MDA PA234 
   963.84       29.  85.15   1.73  9.739E-03   964.11  14.605    PBC<MDA EU152 
   968.97       22. 117.71   1.74  9.703E-03   968.97  17.460    PBC<MDA AC228 
  1004.52       15. 189.54   1.77  9.450E-03  1004.77  18.010    PBC<MDA EU154 
  1050.36       15. 153.06   1.81  9.147E-03  1050.36   1.560    PBC<MDA RH106 
  1063.66        5. 564.33   1.82  9.063E-03  1063.66  74.500    PBC<MDA BI207 
  1077.40       11. 249.79   1.83  8.978E-03  1077.40   3.300    PBC<MDA Ga68  
  1120.55       16. 160.97   1.87  8.721E-03  1120.29  15.100  6.538E+00 BI214 
                                              1120.55  99.987  9.876E-01 Sc46  
                                              1121.30  34.900  2.831E+00 Ta182 
  1173.17     2368.   2.24   1.90  8.427E-03  1173.24  99.900  1.563E+02 CO60  
  1221.41        5. 277.13   1.96  8.175E-03  1221.41  27.000    PBC<MDA Ta182 
  1274.53        6. 105.41   2.00  7.914E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  1.197E+00 EU154 
  1291.60        5. 213.78   2.02  7.834E-03  1291.60  43.200    PBC<MDA FE59  
  1313.00        2. 752.99   2.04  7.735E-03  1313.00  21.000    PBC<MDA TL210 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:46:53 PMPage  5
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191251.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1332.46     2186.   2.22   1.94  7.647E-03  1332.50  99.980  1.589E+02 CO60  
  1407.66        1. 842.61   2.12  7.324E-03  1408.00  21.005    PBC<MDA EU152 
  1460.83        8. 110.40   2.16  7.112E-03  1460.83  10.670    PBC<MDA K40   
  1764.49        8.  64.04   2.40  6.075E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   111.00    27.83        80.         4. 1.024E+03  320.16   0.000  -      c
   128.75    32.27       436.       173. 2.381E+04   22.24   1.199  -      s 
   146.94    36.82      1052.       203. 1.896E+04   28.55   0.873  -        
   200.23    50.03      3241.        82. 3.744E+03   99.10   0.855  -       c
   360.55    90.03       401.        46. 1.269E+03   63.59   0.896  -       c
  1157.84   289.68       198.        34. 1.427E+03   73.71   0.325  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.79    46.54      3714.     14397.     7.998     1.03   0.851D
 TH-227    200.18    50.14     25679.      -126.    -0.070   179.53   0.855s
 AM-241    237.74    59.54      2847.     22208.    12.338     0.75   0.865D
 TH-234    252.74    63.29     30354.      -126.    -0.070    35.11   0.868s
 Sn-126    256.71    64.28     30560.      -104.    -0.058   238.46   0.869s
 BA-133    323.50    80.99      1090.       -56.    -0.031   106.32   0.887s
 Np-237    345.49    86.49      2350.        49.     0.027   140.35   0.892s
 EU-155    345.70    86.54      2399.        49.     0.027   141.76   0.892s
 Sn-126    347.29    86.94      2448.        49.     0.027   143.15   0.892s
 Sn-126    349.81    87.57      2497.        49.     0.027   144.44   0.893s
 Cd-109    351.68    88.04      2546.        49.     0.027   145.76   0.894s
 Nd-147    363.92    91.10      2580.        49.     0.027   146.21   0.897 
 TH-234    369.87    92.59      2548.        18.     0.010   403.67   0.898s
 AC-228    372.91    93.35      2502.       -16.    -0.009   435.22   0.899s
 Gd-153    389.50    97.50      2650.       -51.    -0.028   143.17   0.903s
 Np-239    397.50    99.50      2701.       -51.    -0.028   144.25   0.905s
 Gd-153    412.29   103.20      2752.       -24.    -0.013   313.59   0.909s
 Np-239    414.29   103.70      2776.         0.     0.000  1000.00   0.909s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:46:53 PMPage  6
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191251.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-155    420.73   105.31      2776.         0.     0.000  1000.00   0.911 
 Np-239    424.00   106.13      2259.        49.     0.027   138.53   0.912 
 EU-152    486.56   121.78       826.        27.     0.015   109.09   0.928D
 CO-57     487.69   122.06       803.        10.     0.006   294.13   0.928D
 EU-154    491.84   123.10       925.        11.     0.006   409.10   0.929s
 PA-234    524.60   131.29      1660.        48.     0.027   120.11   0.938s
 HF-181    531.51   133.02      2795.        46.     0.026   163.05   0.939s
 CE-144    533.57   133.54      2841.        46.     0.026   164.28   0.940s
 HF-181    544.61   136.30      3080.       -49.    -0.027   160.72   0.943 
 CO-57     545.30   136.47      3020.       -49.    -0.027   159.18   0.943 
 Tc-99m    561.44   140.51      2971.       -49.    -0.027   157.22   0.947s
 U-235     574.53   143.79      2950.       -52.    -0.029   147.19   0.950s
 CE-141    581.15   145.44      3125.       -51.    -0.029   154.28   0.952 
 Ba-140    649.99   162.66      1222.        -8.    -0.005   594.33   0.969 
 U-235     652.87   163.38      1108.        -9.    -0.005   524.03   0.970s
 CE-139    662.76   165.85      1035.        46.     0.026   100.07   0.973s
 Cf-251    705.72   176.60       645.        22.     0.012   220.40   0.983s
 U-235     742.18   185.72       605.       109.     0.060    43.14   0.992s
 TH-229    773.32   193.51       671.        23.     0.013   208.03   1.000s
 U-235     820.59   205.33       660.       -17.    -0.009   283.76   1.012s
 TH-229    842.65   210.85       667.       -11.    -0.006   427.46   1.018s
 Cf-251    907.22   227.00       700.       -50.    -0.028   100.73   1.034s
 TH-227    943.09   235.97      1302.        33.     0.018   156.07   1.043s
 PB-212    953.73   238.63      1168.        43.     0.024   112.68   1.046 
 PB-214    967.18   242.00      1211.        44.     0.025   112.01   1.049s
 TH-227   1024.13   256.24       477.        36.     0.020   113.64   1.063s
 Cd-113m  1053.96   263.70       592.       -13.    -0.007   262.82   1.070s
 BI-210M  1062.48   265.83       598.        40.     0.022    87.24   1.072s
 TL-208   1108.27   277.28       629.        20.     0.011   181.80   1.084 
 Hg-203   1115.93   279.20       565.        39.     0.022    86.78   1.086 
 I-131    1136.32   284.30       455.       -35.    -0.019   116.32   1.091s
 PB-214   1180.25   295.29       269.        80.     0.044    41.76   1.786s
 TL-210   1183.11   296.00      2261.        38.     0.021   179.90   1.102s
 PB-212   1199.22   300.03      2299.        38.     0.021   180.72   1.106 
 PA-231   1199.38   300.07      2336.        38.     0.021   182.19   1.106s
 PA-233   1199.82   300.18      2374.        38.     0.021   183.60   1.107 
 PA-231   1209.70   302.65      2412.        38.     0.021   184.62   1.109s
 BA-133   1210.50   302.85      2449.        19.     0.010   378.88   1.109s
 Ba-140   1218.49   304.85      2468.         0.     0.000  1000.00   1.111s
 BI-210M  1218.68   304.90      2443.        25.     0.014   280.31   1.111s
 Ir-192   1232.85   308.44      2468.         0.     0.000  1000.00   1.115s
 PA-233   1247.13   312.01      2441.        27.     0.015   256.32   1.118s
 Ir-192   1265.04   316.49      2875.       -42.    -0.024   179.57   1.123s
 CR-51    1280.41   320.34       246.        97.     0.054    33.90   2.392s
 La-140   1314.10   328.76       693.       -24.    -0.013   157.52   1.135s
 Cf-249   1332.81   333.44       927.       -45.    -0.025    96.88   1.139s
 AC-228   1352.33   338.32       513.        -9.    -0.005   344.86   1.144 
 Cs-136   1361.32   340.57       680.       -44.    -0.024    85.17   1.146s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:46:53 PMPage  7
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191251.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152   1376.18   344.29      1029.       -25.    -0.014   185.07   1.150 
 HF-181   1382.35   345.83      1140.        27.     0.015   177.89   1.151s
 PB-214   1406.81   351.95       244.       115.     0.064    28.09   1.103 
 BA-133   1423.02   356.00       765.       -25.    -0.014   155.71   1.162 
 I-131    1456.95   364.48       448.       -38.    -0.021   110.25   1.170s
 BA-133   1534.35   383.84      1070.       -44.    -0.024   106.38   1.189s
 SN-113   1565.74   391.69       456.       -10.    -0.006   409.16   1.196s
 SB-125   1710.45   427.88       488.       -34.    -0.019   128.36   1.232s
 AG-108M  1734.69   433.94       436.       -11.    -0.006   372.88   1.238s
 PM-146   1814.45   453.88       560.       -52.    -0.029    90.71   1.257s
 SB-125   1852.39   463.37       836.        25.     0.014   164.78   1.266s
 Ir-192   1871.16   468.06       813.        27.     0.015   152.48   1.271s
 BE-7     1909.29   477.60      1033.       -44.    -0.025   103.30   1.280s
 HF-181   1926.90   482.00      1078.       -45.    -0.025   105.10   1.284s
 La-140   1946.98   487.02      1102.       -16.    -0.009   302.89   1.289s
 RU-103   1987.11   497.05       304.        11.     0.006   311.80   1.298s
 RH-106   2046.35   511.86       538.       -14.    -0.008   227.85   2.563s
 Kr-85    2054.81   513.98       484.        37.     0.021    84.72   1.315 
 Nd-147   2122.88   531.00       260.       -22.    -0.012   151.12   1.331s
 Ba-140   2147.92   537.26       295.       -35.    -0.019   102.49   1.337s
 CS-134   2251.82   563.24       208.        -6.    -0.003   492.35   1.362s
 CS-134   2276.15   569.32       251.       -27.    -0.015    84.23   1.367s
 PA-234   2276.75   569.47       275.         9.     0.005   267.54   1.368s
 BI-207   2277.68   569.70       261.        11.     0.006   213.14   1.368s
 TL-208   2330.96   583.02       164.        89.     0.049    31.10   1.381 
 SB-125   2400.87   600.50       697.        30.     0.017   126.00   1.397 
 SB-124   2409.79   602.73       727.        30.     0.017   128.43   1.399s
 CS-134   2417.71   604.71       757.        30.     0.017   130.82   1.401 
 BI-214   2436.11   609.31       794.        22.     0.012   178.55   1.405 
 RU-103   2440.06   610.30       817.        30.     0.017   135.33   1.406s
 AG-108M  2455.99   614.28       780.        29.     0.016   137.46   1.410s
 PM-144   2471.12   618.06       809.        29.     0.016   139.60   1.414s
 RH-106   2486.54   621.92       787.        27.     0.015   145.85   1.417s
 SB-125   2542.43   635.89       165.         8.     0.005   316.23   1.430s
 I-131    2546.77   636.97       230.       -26.    -0.015    83.32   1.432 
 AG-110M  2629.92   657.76      7624.        29.     0.016   426.47   1.451s
 CS-137   2645.53   661.66       267.      7354.     4.086     1.29   1.479 
 NB-94    2809.41   702.63       145.        13.     0.007   193.31   1.493s
 SB-124   2890.04   722.79       180.        25.     0.014    79.55   1.512s
 AG-108M  2890.65   722.94       205.        16.     0.009   126.23   1.512s
 EU-154   2892.34   723.36       213.         8.     0.004   271.83   1.512s
 ZR-95    2895.69   724.20       221.         0.     0.000  1000.00   1.513s
 BI-212   2907.58   727.17       210.         6.     0.004   325.76   1.516s
 PM-146   2941.78   735.72       126.       -24.    -0.013   101.29   1.524s
 PM-146   2987.55   747.16       173.       -17.    -0.009   169.03   1.535s
 ZR-95    3025.83   756.73       145.        -9.    -0.005   296.35   1.543s
 AG-110M  3054.69   763.94       169.        -7.    -0.004   259.36   1.550 
 NB-95    3062.08   765.79       157.        20.     0.011    90.69   1.552s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:46:53 PMPage  8
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191251.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234M  3064.57   766.41       165.         4.     0.002   456.89   1.552s
 EU-152   3114.61   778.92       117.        26.     0.015    89.17   1.564 
 BI-212   3140.62   785.42       121.        12.     0.006   202.41   1.570s
 CS-134   3182.43   795.87       247.        -3.    -0.001   890.39   1.579s
 TL-210   3197.35   799.60       249.         0.     0.000  1000.00   1.583s
 CS-134   3206.76   801.95       268.       -10.    -0.006   222.44   1.585s
 CO-58    3242.06   810.78       332.       -33.    -0.018    80.60   1.593s
 La-140   3262.05   815.77       365.       -15.    -0.008   185.35   1.598s
 Cs-136   3272.97   818.50       362.        30.     0.017    92.05   1.600s
 Co-56    3386.08   846.77       125.        18.     0.010   138.57   1.626s
 TL-208   3441.27   860.56       130.        29.     0.016    88.25   1.638 
 NB-94    3483.41   871.10       175.        -5.    -0.003   583.38   1.648s
 EU-154   3491.95   873.23       187.        30.     0.017    66.23   1.650 
 PA-234   3521.16   880.53       315.        18.     0.010   141.42   1.657s
 PA-234   3532.00   883.24       333.         0.     0.000  1000.00   1.659s
 AG-110M  3537.78   884.68       341.       -34.    -0.019    79.45   1.660s
 Sc-46    3556.17   889.28       254.        27.     0.015    85.20   1.664s
 Y-88     3591.22   898.04       155.        -3.    -0.002   914.19   1.672s
 AC-228   3643.36   911.07       215.        17.     0.009   191.17   1.684s
 AG-110M  3749.09   937.49       235.       -24.    -0.013   141.90   1.708s
 PA-234   3783.21   946.02       195.        22.     0.012   141.17   1.716 
 EU-152   3855.60   964.11       294.        29.     0.016    85.15   1.732s
 AC-228   3875.05   968.97       340.        22.     0.012   117.71   1.736s
 EU-154   3984.54   996.33       289.       -35.    -0.020    70.42   1.761 
 PA-234M  4003.22  1001.00       318.       -27.    -0.015    94.82   1.765s
 EU-154   4018.33  1004.77       388.        15.     0.008   189.54   1.768s
 Co-56    4150.66  1037.84       187.       -20.    -0.011   159.51   1.798s
 Cs-136   4191.60  1048.07       228.       -38.    -0.021    58.93   1.807s
 RH-106   4200.76  1050.36       263.        15.     0.008   153.06   1.809 
 BI-207   4253.99  1063.66       133.         5.     0.003   564.33   1.820s
 Ga-68    4308.98  1077.40       144.        11.     0.006   249.79   1.833s
 FE-59    4396.44  1099.25       176.       -27.    -0.015   113.33   1.852s
 EU-152   4447.76  1112.07       310.       -18.    -0.010   144.39   1.863 
 ZN-65    4461.66  1115.55       328.         0.     0.000  1000.00   1.866s
 BI-214   4480.63  1120.29       328.         0.     0.000  1000.00   1.870s
 Sc-46    4481.68  1120.55       304.        16.     0.009   160.97   1.870s
 Ta-182   4484.69  1121.30       312.       -16.    -0.009   163.28   1.871s
 CO-60    4692.28  1173.17        56.      2368.     1.316     2.24   1.897 
 Ta-182   4755.86  1189.05        53.        -8.    -0.005   202.19   1.930s
 Ta-182   4885.39  1221.41        34.         5.     0.003   277.13   1.957s
 Co-56    4952.92  1238.28        45.        -5.    -0.003   299.22   1.972s
 NA-22    5098.03  1274.53        17.         6.     0.003   105.41   2.003s
 EU-154   5098.08  1274.54        23.         0.     0.000  1000.00   2.003s
 FE-59    5166.35  1291.60        23.         5.     0.003   213.78   2.017s
 TL-210   5252.04  1313.00        28.         2.     0.001   752.99   2.036s
 CO-60    5329.95  1332.46        20.      2186.     1.215     2.22   1.939 
 AG-110M  5537.48  1384.30        23.       -13.    -0.007    92.52   2.096s
 EU-152   5632.39  1408.00        12.         1.     0.001   842.61   2.115s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:46:53 PMPage  9
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191251.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 K-40     5843.92  1460.83        12.         8.     0.004   110.40   2.159s
 La-140   6386.02  1596.21        18.        -5.    -0.003   209.76   2.269s
 SB-124   6765.58  1690.98         6.        -3.    -0.002   195.32   2.345s
 BI-214   7060.00  1764.49        10.         8.     0.005    64.04   2.403s
 Co-56    7087.48  1771.35        41.       -10.    -0.005    97.01   2.408s
 Y-88     7346.69  1836.06        13.        -2.    -0.001   404.31   2.459s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -1.4428E+01                                      5.31E+01             
                           477.60-1.443E+01 ?(  4.947E+01 1.03E+02 1.05E+01 G  
 
NA-22    C   4.2145E-01                                      9.50E+02             
                          1274.53 4.215E-01 ?(  1.540E+00 1.05E+02 9.99E+01 G  
 
K-40     N   5.8566E+00                                      4.66E+11             
                          1460.83 5.857E+00 ?(  1.380E+01 1.10E+02 1.07E+01 G  
 
Sc-46    F   1.2243E+00                                      8.38E+01             
                           889.28 1.461E+00 ?(  4.142E+00 8.52E+01 1.00E+02 G  
                          1120.55 9.876E-01 ?(  5.345E+00 1.61E+02 1.00E+02 G  
 
CR-51    F   2.4537E+01                                      2.77E+01             
                           320.08 2.454E+01 *(  1.917E+01 3.39E+01 9.94E+00 G  
 
MN-54    C   3.4275E-02                                      3.12E+02             
                           834.85 3.428E-02 %(  3.067E+00 3.89E+03 1.00E+02 G  
 
FE-59    F  -3.0016E+00                                      4.45E+01             
                          1099.25-3.002E+00 ?(  7.174E+00 1.13E+02 5.65E+01 G  
                          1291.60 8.756E-01 +   4.087E+00 2.14E+02 4.32E+01 G  
 
Co-56    C   9.3540E-01                                      7.73E+01             
                           846.77 9.354E-01  (  2.848E+00 1.39E+02 9.99E+01 G  
                          1238.28-5.544E-01 +   3.543E+00 2.99E+02 6.61E+01 G  
                          1037.84-8.379E+00 +   2.828E+01 1.60E+02 1.41E+01 G  
                          1771.35-5.848E+00 +   1.926E+01 9.70E+01 1.55E+01  A 
 
CO-57    C  -6.9843E+00                                      2.72E+02             
                           122.06 1.781E-01 }   2.349E+00 2.94E+02 8.56E+01 G  
                           136.47-6.984E+00 &(  3.687E+01 1.59E+02 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:46:53 PMPage 10
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191251.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-58    C  -1.6583E+00                                      7.09E+01             
                           810.78-1.658E+00 ?(  4.437E+00 8.06E+01 9.95E+01 G  
 
CO-60    F   1.5758E+02                                      1.93E+03             
                          1332.50 1.589E+02  (  1.730E+00 2.22E+00 1.00E+02 G  
                          1173.24 1.563E+02  (  2.480E+00 2.24E+00 9.99E+01 G  
 
NB-94    I   6.1803E-01                                      7.41E+06             
                           702.63 6.180E-01 ?(  2.724E+00 1.93E+02 9.79E+01 G  
                           871.10-2.653E-01 +   3.415E+00 5.83E+02 9.99E+01 G  
 
ZR-95    I  -7.6202E-01                                      6.40E+01             
                           756.73-7.620E-01 &(  5.166E+00 2.96E+02 5.45E+01 G  
                           724.20 0.000E+00 &   7.563E+00 1.00E+03 4.42E+01 G  
 
NB-95    I   9.7606E-01                                      6.40E+01             
                           765.79 9.761E-01 ?(  2.959E+00 9.07E+01 9.98E+01 G  
 
RU-103   I   4.2552E-01                                      3.93E+01             
                           497.05 4.255E-01  (  3.248E+00 3.12E+02 9.09E+01 G  
                           610.30 2.147E+01 ?   9.678E+01 1.35E+02 5.75E+00 GA 
 
RH-106   I   1.7951E+01                                      3.74E+02             
                           621.92 1.147E+01 ?(  5.579E+01 1.46E+02 9.93E+00 G  
                          1050.36 5.919E+01 &(  3.049E+02 1.53E+02 1.56E+00 G  
                           511.86-2.606E+00 -   1.992E+01 2.28E+02 2.00E+01 GA 
 
AG-108M  C   5.9058E-01                                      1.53E+05             
                           433.94-3.857E-01 *(  3.507E+00 3.73E+02 9.05E+01 G  
                           722.94 8.335E-01 ?(  3.538E+00 1.26E+02 9.08E+01 G  
                           614.28 1.328E+00 ?(  6.084E+00 1.37E+02 8.98E+01 G  
 
AG-110M  F  -2.4832E+00                                      2.50E+02             
                           884.68-2.483E+00 ?(  6.546E+00 7.95E+01 7.27E+01 G  
                           657.76 1.325E+00 +   1.872E+01 4.26E+02 9.46E+01 G  
                           937.49-3.905E+00 +   1.206E+01 1.42E+02 3.44E+01 G  
                          1384.30-3.903E+00 +   7.672E+00 9.25E+01 2.43E+01 G  
                           763.94-1.551E+00 +   1.370E+01 2.59E+02 2.23E+01 G  
 
SN-113   F  -4.6999E-01                                      1.15E+02             
                           391.69-4.700E-01  (  4.688E+00 4.09E+02 6.40E+01 G  
 
SB-124   F   2.1627E+00                                      6.02E+01             
                           602.73 1.238E+00 ?(  5.299E+00 1.28E+02 9.83E+01 G  
                          1690.98-6.149E-01 -   2.663E+00 1.95E+02 4.78E+01 G  
                           722.79 1.056E+01 ?(  2.795E+01 7.95E+01 1.08E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:46:53 PMPage 11
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191251.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SB-125   I   1.9203E+00                                      1.01E+03             
                           427.88-3.606E+00 &(  1.120E+01 1.28E+02 2.96E+01 G  
                           600.50 6.784E+00  (  2.848E+01 1.26E+02 1.79E+01 G  
                           635.89 3.109E+00 ?(  2.332E+01 3.16E+02 1.13E+01 G  
                           463.37 7.963E+00 ?(  4.378E+01 1.65E+02 1.05E+01 G  
 
I-131    I  -1.2920E+00                                      8.02E+00             
                           364.48-1.292E+00 ?(  3.446E+00 1.10E+02 8.17E+01 G  
                           284.30-1.299E+01 &   3.824E+01 1.16E+02 6.14E+00 G  
                           636.97-1.562E+01 +   4.330E+01 8.33E+01 7.17E+00 G  
 
Gd-153   F  -2.5693E+00                                      2.42E+02             
                            97.50-2.569E+00 *(  1.220E+01 1.43E+02 3.00E+01 G  
                           103.20-1.625E+00 +   1.695E+01 3.14E+02 2.18E+01 G  
 
Ga-68    C   2.5606E+01                                      4.71E-02             
                          1077.40 2.561E+01 ?(  1.365E+02 2.50E+02 3.30E+00 G  
 
Tc-99m   I  -8.8093E-01                                      2.51E-01             
                           140.51-8.809E-01  (  4.594E+00 1.57E+02 8.93E+01 G  
 
BA-133   F  -3.0436E-01                                      3.85E+03             
                           356.00-1.113E+00  (  5.785E+00 1.56E+02 6.20E+01 G  
                           302.85 2.434E+00 &(  3.069E+01 3.79E+02 1.83E+01 G  
                           383.84-1.419E+01 &   5.012E+01 1.06E+02 8.94E+00 GA 
                            80.99-2.621E+00 &   7.368E+00 1.06E+02 3.41E+01 GA 
 
CS-134   I   5.9905E-01                                      7.54E+02             
                           795.87-1.451E-01 &(  4.405E+00 8.90E+02 8.55E+01 G  
                           604.71 1.251E+00 &(  5.453E+00 1.31E+02 9.76E+01 G  
                           569.32-6.914E+00 &   1.937E+01 8.42E+01 1.54E+01 G  
                           801.95-6.033E+00 +   4.535E+01 2.22E+02 8.69E+00 G  
                           563.24-2.773E+00 &   3.232E+01 4.92E+02 8.35E+00 G  
 
CS-137   I   3.7492E+02                                      1.10E+04             
                           661.66 3.749E+02  (  4.018E+00 1.29E+00 8.52E+01 G  
 
CE-139   F   9.3853E-01                                      1.38E+02             
                           165.85 9.385E-01 &(  3.116E+00 1.00E+02 7.99E+01 G  
 
Ba-140   I  -5.2981E+00                                      1.28E+01             
                           537.26-5.298E+00 ?(  1.264E+01 1.02E+02 2.44E+01 G  
                           162.66-2.167E+00 &   4.308E+01 5.94E+02 6.22E+00 G  
                           304.85 0.000E+00 &   1.323E+02 1.00E+03 4.29E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:46:53 PMPage 12
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191251.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
La-140   I  -4.4021E-01                                      1.28E+01             
                          1596.21-4.402E-01 ?(  1.979E+00 2.10E+02 9.54E+01 G  
                           487.02-1.184E+00 +   1.198E+01 3.03E+02 4.55E+01 G  
                           328.76-3.013E+00 +   1.585E+01 1.58E+02 2.03E+01 G  
                           815.77-3.199E+00 +   1.993E+01 1.85E+02 2.33E+01 G  
 
CE-141   I  -1.6540E+00                                      3.25E+01             
                           145.44-1.654E+00 &(  8.461E+00 1.54E+02 4.82E+01 G  
 
CE-144   I   6.2888E+00                                      2.85E+02             
                           133.54 6.289E+00  (  3.428E+01 1.64E+02 1.11E+01 G  
 
PM-144   C   5.6109E-01                                      3.63E+02             
                           696.54-9.110E-02 %(  2.635E+00 1.26E+03 9.90E+01 G  
                           618.06 1.213E+00 ?(  5.641E+00 1.40E+02 9.91E+01 G  
 
EU-152   F   4.2480E+00                                      4.94E+03             
                           121.78 1.424E+00 }   7.129E+00 1.09E+02 2.86E+01 G  
                           344.29-2.474E+00  (  1.527E+01 1.85E+02 2.65E+01 G  
                          1112.07-8.125E+00 +   3.938E+01 1.44E+02 1.36E+01 G  
                           778.92 9.950E+00  (  2.004E+01 8.92E+01 1.29E+01 G  
                           964.11 1.139E+01 ?(  3.226E+01 8.52E+01 1.46E+01 G  
                           244.69 3.991E-01 %   5.117E+01 3.84E+03 7.58E+00 G  
                          1408.00 3.611E-01 -   6.808E+00 8.43E+02 2.10E+01 GA 
 
EU-154   I   3.2830E+00                                      3.14E+03             
                           123.10 3.861E-01 ?(  5.289E+00 4.09E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   4.999E+00 1.00E+03 3.52E+01 G  
                           723.36 1.757E+00 ?(  1.622E+01 2.72E+02 2.02E+01 G  
                           873.23 1.314E+01  (  2.875E+01 6.62E+01 1.23E+01 G  
                          1004.77 4.842E+00 ?(  3.084E+01 1.90E+02 1.80E+01 G  
                           996.33-1.939E+01 +   4.519E+01 7.04E+01 1.06E+01 G  
 
EU-155   I   1.4766E+00                                      1.81E+03             
                           105.31 0.000E+00 &(  1.746E+01 1.00E+03 2.12E+01 G  
                            86.54 2.496E+00 ?(  1.174E+01 1.42E+02 3.07E+01 G  
 
HF-181   F  -8.5104E-01                                      4.24E+01             
                           482.00-1.905E+00 ?(  6.645E+00 1.05E+02 8.05E+01 G  
                           133.02 1.609E+00 &   8.701E+00 1.63E+02 4.33E+01 G  
                           345.83 4.779E+00 ?(  2.833E+01 1.78E+02 1.51E+01 G  
                           136.30-1.275E+01 +   6.795E+01 1.61E+02 5.85E+00 G  
 
Ta-182   F  -1.0471E+00                                      1.14E+02             
                          1121.30-2.831E+00 ?(  1.554E+01 1.63E+02 3.49E+01 G  
                          1221.41 1.259E+00 ?(  7.522E+00 2.77E+02 2.70E+01 G  
                          1189.05-3.426E+00 +   1.510E+01 2.02E+02 1.62E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:46:53 PMPage 13
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191251.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Hg-203   F   1.0971E+00                                      4.66E+01             
                           279.20 1.097E+00 ?(  3.159E+00 8.68E+01 8.15E+01 G  
 
TL-208   N   4.3664E+00                                      6.98E+02             
                           583.02 4.167E+00 ?(P 2.924E+00 3.11E+01 8.45E+01 G  
                           277.28 7.034E+00  (  4.278E+01 1.82E+02 6.31E+00 G  
                           860.56 1.229E+01 +   2.362E+01 8.83E+01 1.24E+01 G  
 
PM-146   C  -2.6106E+00                                      2.02E+03             
                           453.88-2.611E+00 &(  5.707E+00 9.07E+01 6.50E+01 G  
                           747.16-2.326E+00 +   8.923E+00 1.69E+02 3.40E+01 G  
                           735.72-5.004E+00 +   1.147E+01 1.01E+02 2.25E+01 G  
 
Y-88     F  -2.2277E-01                                      1.07E+02             
                          1836.06-2.228E-01 ?(  1.883E+00 4.04E+02 9.92E+01 G  
                           898.04-1.735E-01 +   3.512E+00 9.14E+02 9.37E+01 G  
 
Cd-113m     -4.7730E+03                                      5.33E+03             
                           263.70-4.773E+03 &(  4.209E+04 2.63E+02 6.00E-03   K
 
Cd-109   F   2.0134E+01                                      4.53E+02             
                            88.04 2.013E+01  (  9.734E+01 1.46E+02 3.79E+00 G  
 
Cf-251   T   2.1440E+00                                      3.28E+05             
                           176.60 2.144E+00 ?(  1.198E+01 2.20E+02 1.70E+01 G  
                           227.00-1.542E+01 +   3.915E+01 1.01E+02 6.30E+00 GA 
 
Cf-249   T   1.8761E-01                                      1.28E+05             
                           387.95 1.876E-01 %(  6.936E+00 1.10E+03 6.60E+01 G  
                           333.44-7.521E+00 +   2.418E+01 9.69E+01 1.55E+01 G  
 
Sn-126      -1.9710E+01                                      3.65E+07             
                            87.57 2.037E+00 +   9.762E+00 1.44E+02 3.75E+01 GA 
                            64.28-1.971E+01  (  1.553E+02 2.38E+02 9.70E+00 G  
                            86.94 8.466E+00 &   4.020E+01 1.43E+02 9.04E+00 GA 
 
PB-210   N   1.0426E+04                                      8.14E+03             
                            46.54 1.043E+04  (P 2.076E+02 1.03E+00 4.25E+00 G  
 
PB-212   N   2.0252E+00                                      6.98E+02             
                           238.63 2.025E+00 ?(  7.577E+00 1.13E+02 4.33E+01 G  
                           300.03 2.749E+01     1.650E+02 1.81E+02 3.28E+00 GA 
 
PB-214   N   8.7960E+00                                      5.84E+05             
                           351.93 8.292E+00  (  5.424E+00 2.81E+01 3.76E+01 G  
                           295.09 9.779E+00  (  9.697E+00 4.18E+01 1.93E+01 G  
                           242.00 1.221E+01 &   4.539E+01 1.12E+02 7.43E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:46:53 PMPage 14
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191251.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-207   C   4.1089E-01                                      1.18E+04             
                          1063.66 3.840E-01  (  4.650E+00 5.64E+02 7.45E+01 G  
                           569.70 4.314E-01 &(  3.107E+00 2.13E+02 9.77E+01 G  
 
BI-212   N   3.9025E+00                                      6.98E+02             
                           727.17 3.903E+00 *(  4.325E+01 3.26E+02 7.55E+00 G  
                           785.42 4.483E+01 ?   2.077E+02 2.02E+02 1.28E+00 GA 
 
U-235    N  -7.3834E+00                                      2.57E+11             
                           143.79-7.383E+00 ?(  3.603E+01 1.47E+02 1.10E+01 G  
                           205.33-6.222E+00 +   4.481E+01 2.84E+02 5.01E+00 G  
                           163.38-2.871E+00 &   5.034E+01 5.24E+02 5.08E+00 G  
                           185.72 3.481E+00 + P 3.756E+00 4.31E+01 5.40E+01 GA 
 
BI-214   N   2.7397E+00                                      5.84E+05             
                           609.31 1.995E+00 ?(P 1.189E+01 1.79E+02 4.61E+01 G  
                          1120.29 0.000E+00 -   3.674E+01 1.00E+03 1.51E+01 G  
                          1764.49 4.968E+00 ?(  1.043E+01 6.40E+01 1.54E+01 G  
 
BI-210M  T   1.9073E+00                                      1.10E+09             
                           265.83 1.764E+00 ?(  5.106E+00 8.72E+01 5.00E+01 G  
                           304.90 2.163E+00 &(  2.017E+01 2.80E+02 2.80E+01 G  
 
AC-228   N   4.7763E+00                                      2.10E+03             
                           911.07 3.210E+00 *(  1.341E+01 1.91E+02 2.90E+01 G  
                           968.97 7.378E+00 &(  2.905E+01 1.18E+02 1.75E+01 G  
                           338.32-2.038E+00 +   2.365E+01 3.45E+02 1.20E+01 G  
                            93.35-4.462E+00 +   6.462E+01 4.35E+02 5.56E+00 XA 
 
TH-227   N   7.4367E+00                                      7.95E+03             
                           256.24 1.106E+01 ?(  3.179E+01 1.14E+02 7.00E+00 G  
                           235.97 5.376E+00 ?(  2.792E+01 1.56E+02 1.23E+01 G  
                            50.14-4.002E+01 +   2.373E+02 1.80E+02 8.00E+00 G  
 
TH-229   N   9.4129E+00                                      2.68E+06             
                           193.51 9.413E+00 &(  4.962E+01 2.08E+02 4.40E+00 G  
                           210.85-7.067E+00 +   7.676E+01 4.27E+02 2.99E+00 G  
 
TH-234   N   4.8470E+00                                      1.63E+12             
                            92.59 4.847E+00 ?(P 6.508E+01 4.04E+02 5.58E+00 G  
                            63.29-6.173E+01 & P 3.989E+02 3.51E+01 3.81E+00 G  
 
PA-231   N   3.3930E+01                                      1.20E+07             
                           302.65 3.160E+01 ?(  1.937E+02 1.85E+02 2.88E+00 G  
                           300.07 3.666E+01 &(  2.218E+02 1.82E+02 2.46E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:46:53 PMPage 15
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191251.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-233   C   3.7354E+00                                      7.82E+08             
                           312.01 1.872E+00 ?(  1.595E+01 2.56E+02 3.60E+01 G  
                           300.18 1.455E+01  (  8.875E+01 1.84E+02 6.20E+00 G  
 
PA-234   N   5.8346E+00                                      1.63E+12             
                           131.29 4.050E+00 ?(  1.614E+01 1.20E+02 1.80E+01 G  
                           946.02 9.238E+00 &(  2.846E+01 1.41E+02 1.34E+01 G  
                           569.47 4.192E+00 ?(  3.794E+01 2.68E+02 8.20E+00 G  
                           883.24 0.000E+00 -   4.893E+01 1.00E+03 9.60E+00 G  
                           880.53 1.603E+01 *   7.605E+01 1.41E+02 6.00E+00 GA 
 
PA-234M  N  -1.9020E+02                                      1.63E+12             
                          1001.00-1.902E+02 ?(  6.009E+02 9.48E+01 8.37E-01 G  
                           766.41 6.575E+01 +   1.028E+03 4.57E+02 2.94E-01 G  
 
AM-241   T   1.2199E+03                                      1.58E+05             
                            59.54 1.220E+03  (  1.381E+01 7.52E-01 3.59E+01 G  
 
Np-237   F   5.8497E+00                                      2.14E+06             
                            86.49 5.850E+00 ?(  2.724E+01 1.40E+02 1.31E+01 G  
 
Ir-192   F  -1.1551E-01                                      7.40E+01             
                           316.49-1.214E+00 &(  7.233E+00 1.80E+02 8.70E+01 G  
                           468.06 1.732E+00 ?(  8.806E+00 1.52E+02 5.18E+01 G  
                           308.44 0.000E+00 +   1.803E+01 1.00E+03 3.18E+01 G  
 
Cs-136   F   1.5121E+00                                      1.30E+01             
                           818.50 1.512E+00 ?(  4.632E+00 9.21E+01 1.00E+02 G  
                          1048.07-2.859E+00 &   5.540E+00 5.89E+01 8.00E+01 G  
                           340.57-2.474E+00 +   6.986E+00 8.52E+01 4.69E+01 G  
 
Np-239   T   3.2062E+00                                      2.36E+00             
                           103.70 0.000E+00 -   1.547E+01 1.00E+03 2.40E+01 X  
                           106.13 3.206E+00 ?(  1.474E+01 1.39E+02 2.27E+01 G  
                            99.50-5.136E+00 &   2.457E+01 1.44E+02 1.50E+01 X  
 
Nd-147      -6.2535E+00                                      1.11E+01             
                           531.00-6.253E+00 ?(  2.213E+01 1.51E+02 1.30E+01 G  
                            91.10 2.677E+00 +   1.298E+01 1.46E+02 2.83E+01 G  
 
TL-210   N   4.9981E-01                                      5.84E+05             
                           799.60 0.000E+00 ?(  3.839E+00 1.00E+03 9.90E+01 G  
                           296.00 1.126E+00 &(  6.728E+00 1.80E+02 7.90E+01 G  
                          1313.00 5.700E-01 &   9.411E+00 7.53E+02 2.10E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:46:53 PMPage 16
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191251.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Kr-85    I   3.1367E+02                                      3.92E+03             
                           513.98 3.137E+02 ?(  8.819E+02 8.47E+01 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14     25679.      -126.    -0.070   179.53  -4.002E+01   
 Sn-126      64.28     30560.      -104.    -0.058   238.46  -1.971E+01   
 BA-133      80.99      1090.       -56.    -0.031   106.32  -2.621E+00   
 Np-237      86.49      2350.        49.     0.027   140.35   5.850E+00   
 EU-155      86.54      2399.        49.     0.027   141.76   2.496E+00   
 Sn-126      86.94      2448.        49.     0.027   143.15   8.466E+00   
 Sn-126      87.57      2497.        49.     0.027   144.44   2.037E+00   
 Cd-109      88.04      2546.        49.     0.027   145.76   2.013E+01   
 AC-228      93.35      2502.       -16.    -0.009   435.22  -4.462E+00   
 Gd-153      97.50      2650.       -51.    -0.028   143.17  -2.569E+00   
 Np-239      99.50      2701.       -51.    -0.028   144.25  -5.136E+00   
 Gd-153     103.20      2752.       -24.    -0.013   313.59  -1.625E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:46:53 PMPage 17
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191251.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-239     106.13      2259.        49.     0.027   138.53   3.206E+00   
 PA-234     131.29      1660.        48.     0.027   120.11   4.050E+00   
 HF-181     133.02      2795.        46.     0.026   163.05   1.609E+00   
 CE-144     133.54      2841.        46.     0.026   164.28   6.289E+00   
 HF-181     136.30      3080.       -49.    -0.027   160.72  -1.275E+01   
 Tc-99m     140.51      2971.       -49.    -0.027   157.22  -8.809E-01   
 U-235      143.79      2950.       -52.    -0.029   147.19  -7.383E+00   
 CE-141     145.44      3125.       -51.    -0.029   154.28  -1.654E+00   
 Ba-140     162.66      1222.        -8.    -0.005   594.33  -2.167E+00   
 U-235      163.38      1108.        -9.    -0.005   524.03  -2.871E+00   
 CE-139     165.85      1035.        46.     0.026   100.07   9.385E-01   
 Cf-251     176.60       645.        22.     0.012   220.40   2.144E+00   
 U-235      185.72       605.       109.     0.060    43.14   3.481E+00  P
 TH-229     193.51       671.        23.     0.013   208.03   9.413E+00   
 U-235      205.33       660.       -17.    -0.009   283.76  -6.222E+00   
 TH-229     210.85       667.       -11.    -0.006   427.46  -7.067E+00   
 Cf-251     227.00       700.       -50.    -0.028   100.73  -1.542E+01   
 TH-227     235.97      1302.        33.     0.018   156.07   5.376E+00   
 TH-227     256.24       477.        36.     0.020   113.64   1.106E+01   
 Cd-113m    263.70       592.       -13.    -0.007   262.82  -4.773E+03   
 Hg-203     279.20       565.        39.     0.022    86.78   1.097E+00   
 I-131      284.30       455.       -35.    -0.019   116.32  -1.299E+01   
 TL-210     296.00      2261.        38.     0.021   179.90   1.126E+00   
 PA-231     300.07      2336.        38.     0.021   182.19   3.666E+01   
 PA-231     302.65      2412.        38.     0.021   184.62   3.160E+01   
 BA-133     302.85      2449.        19.     0.010   378.88   2.434E+00   
 Ir-192     316.49      2875.       -42.    -0.024   179.57  -1.214E+00   
 La-140     328.76       693.       -24.    -0.013   157.52  -3.013E+00   
 Cf-249     333.44       927.       -45.    -0.025    96.88  -7.521E+00   
 AC-228     338.32       513.        -9.    -0.005   344.86  -2.038E+00   
 Cs-136     340.57       680.       -44.    -0.024    85.17  -2.474E+00   
 HF-181     345.83      1140.        27.     0.015   177.89   4.779E+00   
 BA-133     356.00       765.       -25.    -0.014   155.71  -1.113E+00   
 I-131      364.48       448.       -38.    -0.021   110.25  -1.292E+00   
 BA-133     383.84      1070.       -44.    -0.024   106.38  -1.419E+01   
 SN-113     391.69       456.       -10.    -0.006   409.16  -4.700E-01   
 AG-108M    433.94       436.       -11.    -0.006   372.88  -3.857E-01   
 PM-146     453.88       560.       -52.    -0.029    90.71  -2.611E+00   
 Ir-192     468.06       813.        27.     0.015   152.48   1.732E+00   
 BE-7       477.60      1033.       -44.    -0.025   103.30  -1.443E+01   
 HF-181     482.00      1078.       -45.    -0.025   105.10  -1.905E+00   
 La-140     487.02      1102.       -16.    -0.009   302.89  -1.184E+00   
 RU-103     497.05       304.        11.     0.006   311.80   4.255E-01   
 RH-106     511.86       538.       -14.    -0.008   227.85  -2.606E+00   
 Ba-140     537.26       295.       -35.    -0.019   102.49  -5.298E+00   
 CS-134     563.24       208.        -6.    -0.003   492.35  -2.773E+00   
 CS-134     569.32       251.       -27.    -0.015    84.23  -6.914E+00   
 PA-234     569.47       275.         9.     0.005   267.54   4.192E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:46:53 PMPage 18
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191251.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-207     569.70       261.        11.     0.006   213.14   4.314E-01   
 SB-124     602.73       727.        30.     0.017   128.43   1.238E+00   
 CS-134     604.71       757.        30.     0.017   130.82   1.251E+00   
 BI-214     609.31       794.        22.     0.012   178.55   1.995E+00  P
 RU-103     610.30       817.        30.     0.017   135.33   2.147E+01   
 AG-108M    614.28       780.        29.     0.016   137.46   1.328E+00   
 PM-144     618.06       809.        29.     0.016   139.60   1.213E+00   
 RH-106     621.92       787.        27.     0.015   145.85   1.147E+01   
 I-131      636.97       230.       -26.    -0.015    83.32  -1.562E+01   
 AG-110M    657.76      7624.        29.     0.016   426.47   1.325E+00   
 SB-124     722.79       180.        25.     0.014    79.55   1.056E+01   
 AG-108M    722.94       205.        16.     0.009   126.23   8.335E-01   
 BI-212     727.17       210.         6.     0.004   325.76   3.903E+00   
 PM-146     735.72       126.       -24.    -0.013   101.29  -5.004E+00   
 PM-146     747.16       173.       -17.    -0.009   169.03  -2.326E+00   
 ZR-95      756.73       145.        -9.    -0.005   296.35  -7.620E-01   
 AG-110M    763.94       169.        -7.    -0.004   259.36  -1.551E+00   
 NB-95      765.79       157.        20.     0.011    90.69   9.761E-01   
 PA-234M    766.41       165.         4.     0.002   456.89   6.575E+01   
 BI-212     785.42       121.        12.     0.006   202.41   4.483E+01   
 CS-134     795.87       247.        -3.    -0.001   890.39  -1.451E-01   
 CS-134     801.95       268.       -10.    -0.006   222.44  -6.033E+00   
 CO-58      810.78       332.       -33.    -0.018    80.60  -1.658E+00   
 La-140     815.77       365.       -15.    -0.008   185.35  -3.199E+00   
 Cs-136     818.50       362.        30.     0.017    92.05   1.512E+00   
 Co-56      846.77       125.        18.     0.010   138.57   9.354E-01   
 PA-234     880.53       315.        18.     0.010   141.42   1.603E+01   
 AG-110M    884.68       341.       -34.    -0.019    79.45  -2.483E+00   
 Sc-46      889.28       254.        27.     0.015    85.20   1.461E+00   
 Y-88       898.04       155.        -3.    -0.002   914.19  -1.735E-01   
 AC-228     911.07       215.        17.     0.009   191.17   3.210E+00   
 AG-110M    937.49       235.       -24.    -0.013   141.90  -3.905E+00   
 PA-234     946.02       195.        22.     0.012   141.17   9.238E+00   
 AC-228     968.97       340.        22.     0.012   117.71   7.378E+00   
 PA-234M   1001.00       318.       -27.    -0.015    94.82  -1.902E+02   
 Co-56     1037.84       187.       -20.    -0.011   159.51  -8.379E+00   
 Cs-136    1048.07       228.       -38.    -0.021    58.93  -2.859E+00   
 RH-106    1050.36       263.        15.     0.008   153.06   5.919E+01   
 BI-207    1063.66       133.         5.     0.003   564.33   3.840E-01   
 Ga-68     1077.40       144.        11.     0.006   249.79   2.561E+01   
 FE-59     1099.25       176.       -27.    -0.015   113.33  -3.002E+00   
 Sc-46     1120.55       304.        16.     0.009   160.97   9.876E-01   
 Ta-182    1121.30       312.       -16.    -0.009   163.28  -2.831E+00   
 Ta-182    1189.05        53.        -8.    -0.005   202.19  -3.426E+00   
 Ta-182    1221.41        34.         5.     0.003   277.13   1.259E+00   
 Co-56     1238.28        45.        -5.    -0.003   299.22  -5.544E-01   
 NA-22     1274.53        17.         6.     0.003   105.41   4.215E-01   
 FE-59     1291.60        23.         5.     0.003   213.78   8.756E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:46:53 PMPage 19
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191251.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-210    1313.00        28.         2.     0.001   752.99   5.700E-01   
 AG-110M   1384.30        23.       -13.    -0.007    92.52  -3.903E+00   
 K-40      1460.83        12.         8.     0.004   110.40   5.857E+00   
 La-140    1596.21        18.        -5.    -0.003   209.76  -4.402E-01   
 SB-124    1690.98         6.        -3.    -0.002   195.32  -6.149E-01   
 BI-214    1764.49        10.         8.     0.005    64.04   4.968E+00   
 Co-56     1771.35        41.       -10.    -0.005    97.01  -5.848E+00   
 Y-88      1836.06        13.        -2.    -0.001   404.31  -2.228E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -1.4427E+01   -1.4428E+01    1.033E+02%                4.95E+01
 NA-22  #A    4.2145E-01    4.2145E-01    1.054E+02%                1.54E+00
 K-40   #A    5.8566E+00    5.8566E+00    1.104E+02%                1.38E+01
 Sc-46  #A    1.2243E+00    1.2243E+00    8.520E+01%                4.14E+00
 CR-51  #     2.4534E+01    2.4537E+01    3.390E+01%                1.92E+01
 MN-54  #A    3.4275E-02    3.4275E-02    3.890E+03%                3.07E+00
 FE-59  #A   -3.0014E+00   -3.0016E+00    1.133E+02%                7.17E+00
 Co-56  #A    9.3536E-01    9.3540E-01    1.386E+02%                2.85E+00
 CO-57  #A   -6.9842E+00   -6.9843E+00    1.592E+02%                3.69E+01
 CO-58  #A   -1.6583E+00   -1.6583E+00    8.060E+01%                4.44E+00
 CO-60        1.5758E+02    1.5758E+02    1.576E+00%                1.73E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.09E+01
 NB-94  #A    6.1803E-01    6.1803E-01    1.933E+02%                2.72E+00
 ZR-95  #A   -7.6199E-01   -7.6202E-01    2.964E+02%                5.17E+00
 NB-95  #A    9.7601E-01    9.7606E-01    9.069E+01%                2.96E+00
 RU-103 #A    4.2549E-01    4.2552E-01    3.118E+02%                3.25E+00
 RH-106 #A    1.7951E+01    1.7951E+01    1.057E+02%                5.58E+01
 AG-108M#A    5.9058E-01    5.9058E-01    1.262E+02%                3.51E+00
 AG-110M#A   -2.4831E+00   -2.4832E+00    7.945E+01%                6.55E+00
 SN-113 #A   -4.6998E-01   -4.6999E-01    4.092E+02%                4.69E+00
 SB-124 #A    2.1626E+00    2.1627E+00    7.553E+01%                5.30E+00
 SB-125  A    1.9203E+00    1.9203E+00    9.984E+01%                1.12E+01
 I-131  #A   -1.2915E+00   -1.2920E+00    1.103E+02%                3.45E+00
 Gd-153 #A   -2.5693E+00   -2.5693E+00    1.432E+02%                1.22E+01
 Ga-68  #A    2.3964E+01    2.5606E+01    2.498E+02%                1.36E+02
 Tc-99m #A   -8.7004E-01   -8.8093E-01    1.572E+02%                4.59E+00
 BA-133 #A   -3.0436E-01   -3.0436E-01    1.557E+02%                5.78E+00
 CS-134 #A    5.9905E-01    5.9905E-01    1.308E+02%                4.41E+00
 CS-137       3.7492E+02    3.7492E+02    1.293E+00%                4.02E+00
 CE-139 #A    9.3851E-01    9.3853E-01    1.001E+02%                3.12E+00
 Ba-140 #A   -5.2968E+00   -5.2981E+00    1.025E+02%                1.26E+01
 La-140 #A   -4.4010E-01   -4.4021E-01    2.098E+02%                1.98E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:46:53 PMPage 20
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191251.An1            
                                                                                 
 CE-141 #A   -1.6538E+00   -1.6540E+00    1.543E+02%                8.46E+00
 CE-144 #A    6.2888E+00    6.2888E+00    1.643E+02%                3.43E+01
 PM-144 #A    5.6109E-01    5.6109E-01    1.396E+02%                2.63E+00
 EU-152  A    4.2480E+00    4.2480E+00    7.413E+01%                1.53E+01
 EU-154  A    3.2830E+00    3.2830E+00    6.623E+01%                5.29E+00
 EU-155 #A    1.4766E+00    1.4766E+00    1.418E+02%                1.75E+01
 HF-181 #A   -8.5098E-01   -8.5104E-01    1.033E+02%                6.65E+00
 Ta-182 #A   -1.0471E+00   -1.0471E+00    1.608E+02%                1.55E+01
 Hg-203 #A    1.0970E+00    1.0971E+00    8.678E+01%                3.16E+00
 TL-208       4.3664E+00    4.3664E+00    3.110E+01%                2.92E+00
 PM-146 #A   -2.6106E+00   -2.6106E+00    9.071E+01%                5.71E+00
 Y-88   #A   -2.2276E-01   -2.2277E-01    4.043E+02%                1.88E+00
 Cd-113m#A   -4.7730E+03   -4.7730E+03    2.628E+02%                4.21E+04
 Cd-109 #A    2.0134E+01    2.0134E+01    1.458E+02%                9.73E+01
 Cf-251 #A    2.1440E+00    2.1440E+00    2.204E+02%                1.20E+01
 Cf-249 #A    1.8761E-01    1.8761E-01    1.104E+03%                6.94E+00
 Sn-126 #A   -1.9710E+01   -1.9710E+01    2.385E+02%                1.55E+02
 PB-210       1.0426E+04    1.0426E+04    1.026E+00%                2.08E+02
 PB-212  A    2.0252E+00    2.0252E+00    1.127E+02%                7.58E+00
 PB-214       8.7960E+00    8.7960E+00    2.516E+01%                5.42E+00
 BI-207 #A    4.1089E-01    4.1089E-01    2.131E+02%                4.65E+00
 BI-212 #A    3.9025E+00    3.9025E+00    3.258E+02%                4.32E+01
 U-235  #A   -7.3834E+00   -7.3834E+00    1.472E+02%                3.60E+01
 BI-214 #A    2.7397E+00    2.7397E+00    6.404E+01%                1.19E+01
 BI-210M A    1.9073E+00    1.9073E+00    8.724E+01%                5.11E+00
 AC-228 #A    4.7763E+00    4.7763E+00    1.123E+02%                1.34E+01
 TH-227 #A    7.4367E+00    7.4367E+00    9.653E+01%                3.18E+01
 TH-229 #A    9.4129E+00    9.4129E+00    2.080E+02%                4.96E+01
 TH-234 #A    4.8470E+00    4.8470E+00    4.037E+02%                6.51E+01
 PA-231 #A    3.3930E+01    3.3930E+01    1.297E+02%                1.94E+02
 PA-233  A    3.7354E+00    3.7354E+00    1.576E+02%                1.60E+01
 PA-234 #A    5.8346E+00    5.8346E+00    1.085E+02%                1.61E+01
 PA-234M#A   -1.9020E+02   -1.9020E+02    9.482E+01%                6.01E+02
 AM-241       1.2199E+03    1.2199E+03    7.522E-01%                1.38E+01
 Np-237 #A    5.8497E+00    5.8497E+00    1.404E+02%                2.72E+01
 Ir-192 #A   -1.1551E-01   -1.1551E-01    1.178E+02%                7.23E+00
 Cs-136 #A    1.5118E+00    1.5121E+00    9.205E+01%                4.63E+00
 Np-239 #A    3.2020E+00    3.2062E+00    1.385E+02%                1.47E+01
 Nd-147 #A   -6.2517E+00   -6.2535E+00    1.511E+02%                2.21E+01
 TL-210 #A    4.9981E-01    4.9981E-01    1.799E+02%                3.84E+00
 Kr-85  #A    3.1367E+02    3.1367E+02    8.472E+01%                8.82E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:46:53 PMPage 21
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191251.An1            
                                                                                 
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.1 keV)     1.222E+04  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.1 keV) 1.2215837E+04  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 2_Gamma_20191108 
-----------------------------------------------------------------------------                      
   Sample Description: 430282_Gamma_160-34280-A-1-B 
             Detector: Detector # 2       
             Batch ID: 430282                 
    Work Order Number: Gamma   
           Lot Number: 160-34280-A-1-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 12:17        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 12:18:14     Real Time: 1807   sec
        Analysis Time: 6/20/2019 12:48        Dead Time: 0.41   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 2_Soil_TunaCan.Clb
  Efficiency Cal Desc: 2_Soil_TunaCan_101407
  Efficiency Cal Date: 4/20/2018 13:56
      Energy Cal Date: 4/20/2018 13:54                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 2_2019-06-08_1441.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       9.793E+00           95.3     9.331E+00    9.344E+00    3.109E+01
NA-22      1.114E+00           77.1     8.590E-01    8.608E-01    2.874E+00
K-40       1.387E+02           11.4     1.581E+01    1.730E+01    2.484E+01
Sc-46     -1.804E+00           97.5     1.759E+00    1.761E+00    5.860E+00
CR-51     -3.531E+00          283.2     9.997E+00    9.999E+00    3.197E+01
MN-54     -2.387E-01          498.6     1.190E+00    1.190E+00    3.356E+00
FE-59     -3.235E+00           32.6     1.056E+00    1.068E+00    6.696E+00
Co-56     -6.848E-02         1760.9     1.206E+00    1.206E+00    2.712E+00
CO-57     -8.336E-01           92.0     7.668E-01    7.680E-01    2.541E+00
CO-58     -1.661E+00           70.2     1.165E+00    1.169E+00    4.916E+00
CO-60     -1.193E+00          137.6     1.641E+00    1.642E+00    3.688E+00
ZN-65     -3.898E+00          155.9     6.077E+00    6.080E+00    2.028E+01
NB-94      1.989E+00           51.4     1.023E+00    1.028E+00    2.359E+00
ZR-95      6.181E-01          349.3     2.159E+00    2.159E+00    5.175E+00
NB-95      8.651E-01          160.0     1.385E+00    1.385E+00    4.657E+00
RU-103     4.270E-01          246.6     1.053E+00    1.053E+00    2.601E+00
RH-106     1.945E+01          110.6     2.150E+01    2.153E+01    1.244E+02
AG-108M    6.789E-01          172.4     1.171E+00    1.171E+00    2.863E+00
AG-110M    1.932E+00           88.2     1.704E+00    1.707E+00    7.625E+00
SN-113     8.126E-01          215.4     1.751E+00    1.751E+00    5.864E+00
SB-124     1.088E+00          341.1     3.712E+00    3.713E+00    1.234E+01
SB-125     1.255E+00          206.7     2.595E+00    2.595E+00    9.294E+00
I-131      1.851E+00          100.4     1.858E+00    1.861E+00    2.509E+00
Gd-153    -2.541E+00          148.9     3.783E+00    3.786E+00    1.254E+01
Ga-68      6.312E+00          711.1     4.489E+01    4.489E+01    1.055E+02
Tc-99m     8.170E-01          128.4     1.049E+00    1.050E+00    3.479E+00
BA-133    -1.622E+00          265.4     4.305E+00    4.306E+00    1.428E+01
CS-134     1.498E+00           87.8     1.315E+00    1.317E+00    4.387E+00
CS-137    -1.573E-01          823.3     1.295E+00    1.295E+00    4.414E+00
CE-139     9.774E-01          103.7     1.014E+00    1.015E+00    3.361E+00
Ba-140     3.701E+00           98.1     3.631E+00    3.636E+00    8.907E+00
La-140     4.495E-01           46.7     2.100E-01    2.113E-01    4.359E+00
CE-141     1.518E+00          121.2     1.840E+00    1.842E+00    6.102E+00
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CE-144     2.668E+00          151.9     4.052E+00    4.054E+00    1.355E+01
PM-144    -1.416E+00          210.8     2.985E+00    2.986E+00    3.085E+00
EU-152     4.122E+00          102.7     4.232E+00    4.237E+00    8.001E+00
EU-154     1.651E+00           96.2     1.589E+00    1.591E+00    5.418E+00
EU-155     3.294E+00          138.4     4.561E+00    4.564E+00    1.512E+01
HF-181    -1.346E+00           99.9     1.345E+00    1.346E+00    4.480E+00
Ta-182     4.760E+00          170.2     8.102E+00    8.105E+00    2.709E+01
Hg-203    -1.187E+00           89.9     1.067E+00    1.069E+00    3.539E+00
TL-208     7.245E+00           17.1     1.240E+00    1.293E+00    2.722E+00
PM-146     1.798E+00           92.6     1.665E+00    1.667E+00    3.880E+00
Y-88       5.567E-01          148.7     8.277E-01    8.283E-01    2.768E+00
Cd-113m    2.883E+03          448.6     1.293E+04    1.293E+04    4.346E+04
Cd-109     2.380E+01          233.0     5.545E+01    5.546E+01    1.834E+02
Cf-251    -4.817E+00          100.5     4.841E+00    4.847E+00    1.281E+01
Cf-249     1.021E+00          105.5     1.078E+00    1.079E+00    5.913E+00
Sn-126     9.069E+00          122.1     1.107E+01    1.108E+01    3.672E+01
PB-210     1.826E+02           19.4     3.543E+01    3.721E+01    8.830E+01
PB-212     2.387E+01            6.7     1.608E+00    2.034E+00    4.150E+00
PB-214     2.847E+02            1.6     4.617E+00    1.516E+01    6.207E+00
BI-207    -3.334E-01          146.6     4.888E-01    4.891E-01    4.583E+00
BI-212    -1.636E+01           83.7     1.370E+01    1.372E+01    6.033E+01
U-235      2.437E+01           31.4     7.652E+00    7.752E+00    1.625E+01
BI-214     2.601E+02            2.2     5.706E+00    1.442E+01    5.642E+00
BI-210M   -1.836E+00           93.3     1.713E+00    1.715E+00    5.684E+00
AC-228     2.544E+01           17.5     4.446E+00    4.629E+00    1.048E+01
TH-227    -1.404E+01          103.8     1.457E+01    1.459E+01    3.675E+01
TH-229     6.195E+00          260.5     1.614E+01    1.614E+01    4.929E+01
TH-234     1.171E+02            9.2     1.076E+01    1.257E+01    3.474E+01
PA-231     0.000E+00         1.#INF     1.771E+01    1.771E+01    2.511E+02
PA-233    -2.642E-02        10197.7     2.695E+00    2.695E+00    2.067E+01
PA-234     2.175E+00          105.0     2.285E+00    2.288E+00    8.433E+00
PA-234M    1.915E+02           90.3     1.729E+02    1.732E+02    4.698E+02
AM-241     1.540E+00          222.3     3.424E+00    3.425E+00    9.073E+00
Np-237     0.000E+00         1.#INF     1.665E+01    1.665E+01    5.509E+01
Ir-192     3.102E-01           90.3     2.801E-01    2.807E-01    3.606E+00
Cs-136    -1.652E+00           97.1     1.603E+00    1.606E+00    5.343E+00
Np-239    -2.222E+00          200.0     4.445E+00    4.447E+00    1.476E+01
Nd-147     2.164E+00          233.0     5.042E+00    5.044E+00    2.022E+01
TL-210     1.302E+00           92.7     1.207E+00    1.209E+00    4.030E+00
Kr-85      1.489E+02          167.5     2.493E+02    2.494E+02    8.375E+02
-----------------------------------------------------------------------------
Total      4.411E+03

      Analyst: Ashay Jefferson
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:48:51 PMPage  1
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191108.An1             
                                                                                 
 Sample description                                             
      430282_Gamma_160-34280-A-1-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det2\2_Gamma_20191108.An1

 Acquisition information
        Start time:                 6/20/2019 12:18:14 PM
        Live time:               1800
        Real time:               1807
        Dead time:                  0.41 %
        Detector ID:                    2

 Detector system                                                
      Ge 2 SN/164                                                     
                                                                      

 Calibration
        Filename:                   2_Soil_TunaCan.Clb
      2_Soil_TunaCan_101407                                           
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 1:54:10 PM
             Zero offset:           0.101 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -4.975E-09 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 1:56:20 PM
             Type:                  Polynomial
             Uncertainty:           1.003 %
             Coefficients:         -0.414971  -4.933446   0.551852
                                   -0.058768   0.002630  -0.000046

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  2000.01keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:48:51 PMPage  2
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191108.An1             
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 12:17:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       2_2019-06-08_1441.PBC
                                                 6/8/2019 2:41:26 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   38 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.2292

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.59      255.  19.40   1.19  1.838E-02    46.54   4.250  1.826E+02 PB210 
    59.54       30. 222.33   0.84  3.048E-02    59.54  35.900    PBC<MDA AM241 
    63.56      323.  18.48   0.89  3.276E-02    63.29   3.810  1.340E+02 TH234 
    64.46       52. 122.09   0.85  3.313E-02    64.28   9.700    PBC<MDA Sn126 
    74.90     1149.   5.15   0.86  3.747E-02
    77.21     2011.   3.17   0.86  3.820E-02
    81.18       94.  39.19   0.86  3.929E-02    80.99  34.060  3.902E+00 BA133 
    83.84      218.  19.99   0.86  3.992E-02
    87.22      638.   7.41   0.87  4.060E-02    86.49  13.100  6.687E+01 Np237 
                                                86.54  30.700  2.853E+01 EU155 
                                                86.94   9.040  9.670E+01 Sn126 
                                                87.57  37.500  2.306E+01 Sn126 
                                                88.04   3.790  2.295E+02 Cd109 
    89.97      258.  15.99   0.87  4.107E-02
    91.10       66. 233.00   0.87  4.124E-02    91.10  28.300    PBC<MDA Nd147 
    92.75      504.   8.95   0.87  4.146E-02    92.59   5.584  1.209E+02 TH234 
                                                93.35   5.561  1.212E+02 AC228 
   103.70       52. 136.04   0.88  4.235E-02   103.70  24.000    PBC<MDA Np239 
   105.81       53. 138.44   0.88  4.240E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  3.076E+00 Np239 
   121.78       51. 102.66   0.89  4.203E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  7.849E-01 CO57  
   131.29       32. 105.04   0.90  4.126E-02   131.29  18.000    PBC<MDA PA234 
   133.54       22. 151.89   0.90  4.105E-02   133.54  11.090    PBC<MDA CE144 
   140.51       51. 128.38   0.91  4.029E-02   140.51  89.300    PBC<MDA Tc99m 
   143.75      165.  31.40   1.67  3.990E-02   143.79  10.960  2.097E+01 U235  
   145.44       52. 121.22   0.91  3.970E-02   145.44  48.200    PBC<MDA CE141 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:48:51 PMPage  3
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191108.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   163.64       58.  82.78   1.03  3.736E-02   163.38   5.080    PBC<MDA U235  
   165.85       52. 103.71   0.93  3.703E-02   165.85  79.900    PBC<MDA CE139 
   186.12      998.   5.94   1.22  3.429E-02   185.72  54.000  2.942E+01 U235  
   193.51       16. 308.74   0.95  3.333E-02   193.51   4.400    PBC<MDA TH229 
   205.38      112.  37.57   1.58  3.183E-02   205.33   5.010  3.918E+01 U235  
   210.85       11. 419.62   0.97  3.117E-02   210.85   2.990    PBC<MDA TH229 
   227.00       43. 106.30   0.98  2.931E-02   227.00   6.300    PBC<MDA Cf251 
   238.75      523.   6.72   0.99  2.807E-02   238.63  43.300  2.391E+01 PB212 
   242.06     1057.   3.99   0.99  2.773E-02   242.00   7.430  2.848E+02 PB214 
   263.70        8. 448.61   1.01  2.570E-02   263.70   0.006    PBC<MDA Cd113m
   284.30       37. 103.96   1.03  2.399E-02   284.30   6.140    PBC<MDA I131  
   295.27     2351.   2.62   1.09  2.317E-02   295.09  19.300  2.919E+02 PB214 
                                               296.00  79.000  7.153E+01 TL210 
   299.99       61.  33.63   0.71  2.283E-02   300.03   3.280  4.502E+01 PB212 
                                               300.07   2.460  6.003E+01 PA231 
                                               300.18   6.200  2.383E+01 PA233 
   328.76       71.  46.72   1.06  2.096E-02   328.76  20.300    PBC<MDA La140 
   333.44       31. 105.54   1.06  2.069E-02   333.44  15.510    PBC<MDA Cf249 
   337.99      114.  26.92   1.44  2.041E-02   338.32  12.010  2.576E+01 AC228 
   352.01     3741.   1.91   1.15  1.967E-02   351.93  37.600  2.810E+02 PB214 
   364.48       27. 100.41   1.09  1.904E-02   364.48  81.700    PBC<MDA I131  
   383.84       18. 206.83   1.10  1.814E-02   383.84   8.940    PBC<MDA BA133 
   391.69       17. 215.44   1.11  1.780E-02   391.69  64.000    PBC<MDA SN113 
   433.94       18. 172.45   1.14  1.620E-02   433.94  90.480    PBC<MDA AG108M
   453.88        8. 358.09   1.16  1.554E-02   453.88  65.000    PBC<MDA PM146 
   468.06       28.  95.80   1.17  1.511E-02   468.06  51.750    PBC<MDA Ir192 
   477.60       28.  95.27   1.17  1.484E-02   477.60  10.520    PBC<MDA BE7   
   497.29       10. 246.58   1.19  1.431E-02   497.05  90.900    PBC<MDA RU103 
   511.86      104.  24.05   2.45  1.394E-02   511.86  20.000  2.079E+01 RH106 
   513.83       16. 167.47   1.20  1.389E-02   513.98   0.430    PBC<MDA Kr85  
   537.26       22.  98.10   1.22  1.335E-02   537.26  24.390    PBC<MDA Ba140 
   583.39      141.  16.51   1.21  1.241E-02   583.02  84.500  7.245E+00 TL208 
   600.50       23. 338.59   1.27  1.210E-02   600.50  17.860    PBC<MDA SB125 
   602.73       23. 341.12   1.27  1.206E-02   602.73  98.260    PBC<MDA SB124 
   609.53     2577.   2.19   1.29  1.194E-02   609.31  46.090  2.601E+02 BI214 
                                               610.30   5.750  2.087E+03 RU103 
   621.92       22. 359.35   1.28  1.173E-02   621.92   9.930    PBC<MDA RH106 
   636.97        2. 901.74   1.29  1.149E-02   636.97   7.170    PBC<MDA I131  
   704.76       37.  51.44   1.34  1.055E-02   702.63  97.900    PBC<MDA NB94  
   735.72       18.  92.59   1.36  1.014E-02   735.72  22.500    PBC<MDA PM146 
   747.16       16. 120.78   1.37  1.001E-02   747.16  34.000    PBC<MDA PM146 
   756.73        6. 349.34   1.38  9.903E-03   756.73  54.460    PBC<MDA ZR95  
   763.94       15. 157.13   1.38  9.823E-03   763.94  22.280    PBC<MDA AG110M
   765.70       15. 160.04   1.39  9.803E-03   765.79  99.790    PBC<MDA NB95  
   766.41       15. 164.05   1.39  9.796E-03   766.41   0.294    PBC<MDA PA234M
   768.82      210.   9.66   1.24  9.770E-03
   778.92        6. 354.21   1.39  9.661E-03   778.92  12.940    PBC<MDA EU152 
   785.42       18. 137.64   1.40  9.593E-03   785.42   1.280    PBC<MDA BI212 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:48:51 PMPage  4
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191108.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   795.87       22.  87.78   1.41  9.485E-03   795.87  85.530    PBC<MDA CS134 
   799.60       22.  92.67   1.41  9.448E-03   799.60  98.960    PBC<MDA TL210 
   898.04        4. 480.68   1.48  8.558E-03   898.04  93.700    PBC<MDA Y88   
   911.56      112.  22.29   1.47  8.453E-03   911.07  29.000  2.531E+01 AC228 
   946.14        4. 517.94   1.51  8.186E-03   946.02  13.400    PBC<MDA PA234 
   964.11       19. 112.57   1.52  8.055E-03   964.11  14.605    PBC<MDA EU152 
   969.79       20.  85.06   1.53  8.020E-03   968.97  17.460    PBC<MDA AC228 
   996.33        7. 238.88   1.54  7.832E-03   996.33  10.600    PBC<MDA EU154 
  1001.00       18.  90.30   1.55  7.800E-03  1001.00   0.837    PBC<MDA PA234M
  1004.77       18.  96.23   1.55  7.775E-03  1004.77  18.010    PBC<MDA EU154 
  1050.36       16. 110.57   1.58  7.484E-03  1050.36   1.560    PBC<MDA RH106 
  1077.40        2. 711.14   1.60  7.322E-03  1077.40   3.300    PBC<MDA Ga68  
  1120.87      556.   5.15   1.42  7.075E-03  1120.29  15.100  2.889E+02 BI214 
                                              1120.55  99.987  4.368E+01 Sc46  
                                              1121.30  34.900  1.252E+02 Ta182 
  1173.24        6. 319.62   1.66  6.799E-03  1173.24  99.900    PBC<MDA CO60  
  1238.61      238.   9.11   1.17  6.481E-03  1238.28  66.070  3.090E+01 Co56  
  1274.53       13.  77.08   1.72  6.318E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  3.165E+00 EU154 
  1274.54        3. 297.99   1.72  6.318E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  8.329E-01 EU154 
  1313.00       27.  45.03   1.75  6.152E-03  1313.00  21.000  1.161E+01 TL210 
  1384.30       15.  88.18   1.79  5.864E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00       59.  29.70   1.80  5.773E-03  1408.00  21.005  2.703E+01 EU152 
  1461.54      149.  11.40   1.63  5.580E-03  1460.83  10.670  1.387E+02 K40   
  1765.22      433.   4.93   1.71  4.646E-03  1764.49  15.400  3.353E+02 BI214 
  1771.35       12. 232.06   2.01  4.630E-03  1771.35  15.480    PBC<MDA Co56  
  1836.06        7. 148.68   2.04  4.464E-03  1836.06  99.200    PBC<MDA Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.16    74.90      1175.      1149. 3.065E+04    5.15   0.856  -       D
   308.40    77.21      1028.      2011. 5.264E+04    3.17   0.858  -       D
   324.37    81.19       630.        94. 2.389E+03   39.19   0.861  -      sD
   334.98    83.84       844.       219. 5.492E+03   19.92   0.863  -       D
   359.51    89.97       723.       256. 6.245E+03   16.08   0.868  -      sD
  3074.35   768.82        51.       198. 2.023E+04    8.77   1.388  -       D
  4953.97  1238.61        32.       238. 3.677E+04    9.10   1.171  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:48:51 PMPage  5
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191108.An1             
                                                                                 

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.93    46.59       672.       255.     0.142    19.40   1.190s
 TH-227    200.14    50.14      2076.       -32.    -0.018   204.24   0.835s
 AM-241    237.72    59.54      1427.        30.     0.017   222.33   0.843s
 TH-234    252.72    63.29       807.       292.     0.162    14.94   0.846D
 Sn-126    256.69    64.28      2025.        52.     0.029   122.09   0.847s
 BA-133    323.52    80.99      6844.       -62.    -0.035   188.07   0.861 
 Np-237    345.52    86.49     12590.         0.     0.000   240.55   0.866A
 EU-155    345.73    86.54     12524.       -66.    -0.037   239.92   0.866D
 Sn-126    347.32    86.94     12063.        60.     0.033    88.50   0.866D
 Sn-126    349.84    87.57     11785.       249.     0.138    21.16   0.866D
 Cd-109    351.72    88.04     11846.        66.     0.037   233.01   0.867A
 Nd-147    363.96    91.10     11912.        66.     0.037   233.00   0.869s
 TH-234    369.92    92.59       929.       449.     0.250    10.69   0.870D
 AC-228    372.96    93.35     11787.        66.     0.037   233.48   0.871s
 Gd-153    389.56    97.50      3648.       -58.    -0.032   148.86   0.875s
 Np-239    397.56    99.50      3590.       -58.    -0.032   147.42   0.876s
 Gd-153    412.36   103.20      3648.       -58.    -0.032   148.10   0.879s
 Np-239    414.35   103.70      2517.        52.     0.029   136.04   0.879s
 EU-155    420.81   105.31      2696.        53.     0.030   138.44   0.881s
 Np-239    424.07   106.13      2947.       -39.    -0.021   200.01   0.882s
 EU-152    486.67   121.78      1335.        51.     0.028   102.66   0.894s
 CO-57     487.79   122.06      1205.       -54.    -0.030    91.98   0.895s
 EU-154    491.95   123.10      1241.       -23.    -0.013   214.34   0.895 
 PA-234    524.72   131.29       558.        32.     0.018   105.04   0.902D
 HF-181    531.64   133.02      2237.       -54.    -0.030   125.56   0.904s
 CE-144    533.70   133.54       540.        22.     0.012   151.89   0.904D
 HF-181    544.74   136.30      2183.       -27.    -0.015   245.32   0.906s
 CO-57     545.43   136.47      2000.       -38.    -0.021   167.95   0.906s
 Tc-99m    561.58   140.51      2142.        51.     0.028   128.38   0.910s
 U-235     574.54   143.75       722.       165.     0.092    31.40   1.667s
 CE-141    581.30   145.44      1982.        52.     0.029   121.22   0.914s
 Ba-140    650.17   162.66      1316.       -54.    -0.030    96.20   0.928s
 U-235     654.09   163.64       652.        58.     0.032    82.78   1.029s
 CE-139    662.94   165.85      1431.        52.     0.029   103.71   0.930s
 Cf-251    705.93   176.60       860.       -52.    -0.029   100.48   0.939 
 U-235     744.02   186.12       670.       982.     0.546     6.04   1.215s
 TH-229    773.56   193.51       747.        16.     0.009   308.74   0.953s
 U-235     821.06   205.38       479.       112.     0.062    37.57   1.579s
 TH-229    842.92   210.85       657.        11.     0.006   419.62   0.967 
 Cf-251    907.51   227.00       579.        43.     0.024   106.30   0.980s
 PB-212    954.04   238.63       358.       522.     0.290     6.74   0.989D
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:48:51 PMPage  6
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191108.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PB-214    967.50   242.00       361.      1057.     0.587     3.99   0.992D
 EU-152    978.28   244.69      2792.       -44.    -0.024   170.64   0.994s
 TH-227   1024.46   256.24       656.       -47.    -0.026   103.80   1.003 
 Cd-113m  1054.30   263.70       640.         8.     0.004   448.61   1.009 
 BI-210M  1062.83   265.83       752.       -42.    -0.023    93.28   1.011s
 TL-208   1108.63   277.28       754.       -16.    -0.009    89.15   1.020s
 Hg-203   1116.30   279.20       707.       -42.    -0.024    89.89   1.021s
 I-131    1136.69   284.30       411.        37.     0.021   103.96   1.025s
 PB-214   1180.56   295.27       322.      2351.     1.306     2.62   1.086 
 TL-210   1183.49   296.00      3993.       -36.    -0.020   246.65   1.034s
 PB-212   1199.44   299.99       133.        61.     0.034    33.63   0.711s
 PA-231   1199.77   300.07      3956.       -27.    -0.015   325.74   1.038s
 PA-233   1200.21   300.18      3929.         0.     0.000  1000.00   1.038s
 PA-231   1210.09   302.65      3929.         0.     0.000  1000.00   1.040s
 BA-133   1210.90   302.85      3929.         0.     0.000  1000.00   1.040s
 Ba-140   1218.89   304.85      3929.         0.     0.000  1000.00   1.041s
 BI-210M  1219.07   304.90      3929.         0.     0.000  1000.00   1.041s
 Ir-192   1233.25   308.44      3929.         0.     0.000  1000.00   1.044s
 Ir-192   1265.45   316.49       663.       -24.    -0.013   153.09   1.050s
 CR-51    1279.82   320.08       666.       -14.    -0.008   283.15   1.053s
 La-140   1314.53   328.76       298.        71.     0.040    46.72   1.060s
 Cf-249   1333.24   333.44       297.        31.     0.017   105.54   1.064s
 AC-228   1351.44   337.99       224.       114.     0.063    26.92   1.438s
 Cs-136   1361.76   340.57      1058.       -38.    -0.021   123.02   1.069 
 EU-152   1376.62   344.29      1020.       -38.    -0.021   120.52   1.072s
 PB-214   1407.52   352.01       294.      3741.     2.078     1.91   1.149 
 BA-133   1423.48   356.00      4361.       -35.    -0.020   265.41   1.081s
 I-131    1457.41   364.48       210.        27.     0.015   100.41   1.088s
 BA-133   1534.84   383.84       684.        18.     0.010   206.83   1.103 
 Cf-249   1551.27   387.95       702.         0.     0.000  1000.00   1.106s
 SN-113   1566.23   391.69       636.        17.     0.009   215.44   1.109s
 SB-125   1710.97   427.88       284.       -14.    -0.008   237.19   1.137s
 AG-108M  1735.21   433.94       244.        18.     0.010   172.45   1.141 
 PM-146   1814.98   453.88       212.         8.     0.004   358.09   1.157s
 SB-125   1852.93   463.37       418.        -5.    -0.003   581.26   1.164s
 Ir-192   1871.70   468.06       356.        28.     0.016    95.80   1.167 
 BE-7     1909.84   477.60       330.        28.     0.015    95.27   1.175s
 HF-181   1927.44   482.00       397.       -29.    -0.016    99.92   1.178 
 La-140   1947.54   487.02       224.       -31.    -0.017    84.67   1.182s
 RU-103   1987.67   497.05       156.        10.     0.006   246.58   1.189 
 RH-106   2046.91   511.86       263.       104.     0.058    24.05   2.450s
 Kr-85    2055.37   513.98       351.        16.     0.009   167.47   1.202s
 Nd-147   2123.45   531.00       172.         0.     0.000  1000.00   1.215 
 Ba-140   2148.49   537.26       113.        22.     0.012    98.10   1.219 
 CS-134   2252.39   563.24       228.       -30.    -0.017    70.67   1.239s
 CS-134   2276.73   569.32       144.       -10.    -0.006   172.63   1.243s
 PA-234   2277.33   569.47       154.         0.     0.000  1000.00   1.243 
 BI-207   2278.25   569.70       177.       -14.    -0.008   140.18   1.244s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:48:51 PMPage  7
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191108.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   2333.02   583.39       109.       137.     0.076    17.11   1.211 
 SB-125   2401.44   600.50      3098.        23.     0.013   338.59   1.266s
 SB-124   2410.37   602.73      3122.        23.     0.013   341.12   1.268s
 CS-134   2418.28   604.71      3145.         0.     0.000  1000.00   1.269s
 BI-214   2437.58   609.53       130.      2577.     1.431     2.19   1.294 
 RU-103   2440.64   610.30      3145.         0.     0.000  1000.00   1.274 
 AG-108M  2456.57   614.28      3145.         0.     0.000  1000.00   1.276s
 PM-144   2471.69   618.06      3145.         0.     0.000  1000.00   1.279 
 RH-106   2487.11   621.92      3067.        22.     0.012   359.35   1.282s
 SB-125   2543.00   635.89       156.       -26.    -0.015   214.53   1.292s
 I-131    2547.34   636.97       175.         2.     0.001   901.74   1.293s
 AG-110M  2630.49   657.76       217.       -25.    -0.014   222.77   1.308s
 CS-137   2646.08   661.66       242.        -3.    -0.001   823.31   1.311s
 PM-144   2785.61   696.54       143.       -27.    -0.015   210.77   1.336s
 NB-94    2809.96   702.63        78.        37.     0.021    51.44   1.340 
 SB-124   2890.59   722.79       255.       -26.    -0.014    89.04   1.355s
 AG-108M  2891.19   722.94       281.         0.     0.000  1000.00   1.355s
 EU-154   2892.88   723.36       281.         0.     0.000  1000.00   1.355s
 ZR-95    2896.24   724.20       259.        -5.    -0.003   429.21   1.356s
 BI-212   2908.12   727.17       304.       -23.    -0.013    83.74   1.358s
 PM-146   2942.32   735.72        65.        18.     0.010    92.59   1.364s
 PM-146   2988.08   747.16        87.        16.     0.009   120.78   1.372s
 ZR-95    3026.36   756.73       104.         6.     0.003   349.34   1.379s
 AG-110M  3055.21   763.94       278.        15.     0.008   157.13   1.384s
 NB-95    3062.60   765.79       290.        15.     0.008   160.04   1.385 
 PA-234M  3065.09   766.41       305.        15.     0.008   164.05   1.386s
 EU-152   3115.12   778.92        95.         6.     0.003   354.21   1.395s
 BI-212   3141.12   785.42       143.        18.     0.010   137.64   1.399 
 CS-134   3182.92   795.87       173.        22.     0.012    87.78   1.407s
 TL-210   3197.84   799.60       195.        22.     0.012    92.67   1.409 
 CS-134   3207.25   801.95       219.        -5.    -0.003   439.87   1.411s
 CO-58    3242.54   810.77       291.       -28.    -0.015    70.18   1.417s
 La-140   3262.52   815.77       317.       -27.    -0.015    71.84   1.421s
 Cs-136   3273.44   818.50       343.       -28.    -0.015    97.07   1.422s
 MN-54    3338.84   834.85       126.        -4.    -0.002   498.59   1.434s
 TL-208   3441.70   860.56       135.        -5.    -0.003   257.61   1.452s
 NB-94    3483.84   871.10       138.       -16.    -0.009   106.80   1.459s
 EU-154   3492.37   873.23       152.        -4.    -0.002   438.75   1.460s
 PA-234   3521.57   880.53       292.       -26.    -0.015    93.34   1.465s
 PA-234   3532.41   883.24       305.       -18.    -0.010   143.04   1.467 
 AG-110M  3538.19   884.68       323.         0.     0.000  1000.00   1.468s
 Sc-46    3556.57   889.28       359.       -28.    -0.016    97.48   1.471s
 Y-88     3591.61   898.04        66.         4.     0.002   480.68   1.477s
 AC-228   3645.71   911.56        87.       112.     0.062    22.29   1.475 
 AG-110M  3749.43   937.49       331.       -44.    -0.024    88.92   1.504s
 PA-234   3783.54   946.02        79.         4.     0.002   517.94   1.510s
 EU-152   3855.90   964.11       221.        19.     0.011   112.57   1.522s
 AC-228   3875.35   968.97       137.        20.     0.011    85.06   1.525s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:48:51 PMPage  8
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191108.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154   3984.78   996.33       120.         7.     0.004   238.88   1.544s
 PA-234M  4003.46  1001.00       127.        18.     0.010    90.30   1.547 
 EU-154   4018.57  1004.77       139.        18.     0.010    96.23   1.549s
 Co-56    4150.84  1037.84        80.        -8.    -0.004    62.16   1.571s
 Cs-136   4191.76  1048.07       162.       -29.    -0.016    65.86   1.578s
 RH-106   4200.92  1050.36       152.        16.     0.009   110.57   1.579s
 BI-207   4254.12  1063.66        84.        -3.    -0.002   146.59   1.588s
 Ga-68    4309.08  1077.40        61.         2.     0.001   711.14   1.597s
 FE-59    4396.49  1099.25        99.       -24.    -0.013    32.64   1.611s
 EU-152   4447.79  1112.07       740.       -23.    -0.013   172.12   1.620s
 ZN-65    4461.68  1115.55       760.       -25.    -0.014   155.91   1.622s
 BI-214   4482.98  1120.87        47.       556.     0.309     5.16   1.420 
 Sc-46    4481.70  1120.55       735.       -25.    -0.014   153.05   1.625 
 Ta-182   4484.70  1121.30       637.        21.     0.012   170.21   1.626 
 CO-60    4692.46  1173.24        65.         6.     0.003   319.62   1.659s
 Ta-182   4755.72  1189.05        65.        -6.    -0.003   298.22   1.669 
 Ta-182   4885.17  1221.41        90.        -9.    -0.005   234.13   1.689 
 Co-56    4952.65  1238.28       297.       -17.    -0.009   106.36   1.700 
 NA-22    5097.66  1274.53        41.        13.     0.007    77.08   1.723s
 EU-154   5097.70  1274.54        48.         3.     0.002   297.99   1.723s
 FE-59    5165.93  1291.60        65.       -11.    -0.006   161.69   1.733s
 TL-210   5251.56  1313.00        25.        27.     0.015    45.03   1.746s
 CO-60    5329.57  1332.50        65.       -13.    -0.007   137.62   1.758s
 AG-110M  5536.78  1384.30        32.        15.     0.008    88.18   1.789 
 EU-152   5631.60  1408.00        48.        59.     0.033    29.70   1.804 
 K-40     5845.78  1461.54        26.       149.     0.083    11.40   1.632 
 La-140   6384.53  1596.21        59.       -13.    -0.007   140.29   1.912s
 SB-124   6763.68  1690.98        34.        -9.    -0.005   188.01   1.965s
 BI-214   7057.76  1764.49        74.       359.     0.199     6.28   2.005D
 Co-56    7085.20  1771.35       388.        12.     0.007   232.06   2.008s
 Y-88     7344.09  1836.06        17.         7.     0.004   148.68   2.042s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   9.7933E+00                                      5.31E+01             
                           477.60 9.793E+00 ?(P 3.109E+01 9.53E+01 1.05E+01 G  
 
NA-22    C   1.1144E+00                                      9.50E+02             
                          1274.53 1.114E+00 &(  2.874E+00 7.71E+01 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:48:51 PMPage  9
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191108.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
K-40     N   1.3872E+02                                      4.66E+11             
                          1460.83 1.387E+02  (P 2.484E+01 1.14E+01 1.07E+01 G  
 
Sc-46    F  -1.8042E+00                                      8.38E+01             
                           889.28-1.804E+00 ?(  5.860E+00 9.75E+01 1.00E+02 G  
                          1120.55-1.984E+00 +   1.013E+01 1.53E+02 1.00E+02 G  
 
CR-51    F  -3.5306E+00                                      2.77E+01             
                           320.08-3.531E+00 &(P 3.197E+01 2.83E+02 9.94E+00 G  
 
MN-54    C  -2.3870E-01                                      3.12E+02             
                           834.85-2.387E-01 ?(P 3.356E+00 4.99E+02 1.00E+02 G  
 
FE-59    F  -3.2349E+00                                      4.45E+01             
                          1099.25-3.235E+00 ?(P 6.696E+00 3.26E+01 5.65E+01 G  
                          1291.60-2.283E+00 + P 8.302E+00 1.62E+02 4.32E+01 G  
 
Co-56    C  -6.8476E-02                                      7.73E+01             
                           846.77-6.848E-02 %(P 2.712E+00 1.76E+03 9.99E+01 G  
                          1238.28-2.185E+00 + P 1.077E+01 1.06E+02 6.61E+01 G  
                          1037.84-3.992E+00 + P 2.304E+01 6.22E+01 1.41E+01 G  
                          1771.35 9.375E+00 ?   7.323E+01 2.32E+02 1.55E+01  A 
 
CO-57    C  -8.3361E-01                                      2.72E+02             
                           122.06-8.336E-01 &(  2.541E+00 9.20E+01 8.56E+01 G  
                           136.47-4.831E+00 +   2.695E+01 1.68E+02 1.07E+01 G  
 
CO-58    C  -1.6606E+00                                      7.09E+01             
                           810.78-1.661E+00 &(P 4.916E+00 7.02E+01 9.95E+01 G  
 
CO-60    F  -1.1925E+00                                      1.93E+03             
                          1332.50-1.193E+00 ?(P 3.688E+00 1.38E+02 1.00E+02 G  
                          1173.24 4.583E-01 + P 3.304E+00 3.20E+02 9.99E+01 G  
 
ZN-65    F  -3.8975E+00                                      2.44E+02             
                          1115.55-3.898E+00 &(  2.028E+01 1.56E+02 5.06E+01 G  
 
NB-94    I   1.9892E+00                                      7.41E+06             
                           702.63 1.989E+00 &(P 2.359E+00 5.14E+01 9.79E+01 G  
                           871.10-1.013E+00 -   3.638E+00 1.07E+02 9.99E+01 G  
 
ZR-95    I   6.1806E-01                                      6.40E+01             
                           756.73 6.181E-01 ?(  5.175E+00 3.49E+02 5.45E+01 G  
                           724.20-6.526E-01 &   9.515E+00 4.29E+02 4.42E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:48:51 PMPage 10
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191108.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NB-95    I   8.6509E-01                                      6.40E+01             
                           765.79 8.651E-01 ?(  4.657E+00 1.60E+02 9.98E+01 G  
 
RU-103   I   4.2705E-01                                      3.93E+01             
                           497.05 4.270E-01 ?(  2.601E+00 2.47E+02 9.09E+01 G  
                           610.30 0.000E+00 -   2.139E+02 1.00E+03 5.75E+00 GA 
 
RH-106   I   1.9449E+01                                      3.74E+02             
                           621.92 1.041E+01 &(  1.244E+02 3.59E+02 9.93E+00 G  
                          1050.36 7.697E+01 ?(  2.861E+02 1.11E+02 1.56E+00 G  
                           511.86 2.079E+01 ?   1.559E+01 2.41E+01 2.00E+01 GA 
 
AG-108M  C   6.7887E-01                                      1.53E+05             
                           433.94 6.789E-01 ?(P 2.863E+00 1.72E+02 9.05E+01 G  
                           722.94 0.000E+00 -   4.800E+00 1.00E+03 9.08E+01 G  
                           614.28 0.000E+00 -   1.377E+01 1.00E+03 8.98E+01 G  
 
AG-110M  F   1.9324E+00                                      2.50E+02             
                           884.68 0.000E+00 ?(  7.625E+00 1.00E+03 7.27E+01 G  
                           657.76-1.334E+00 & P 3.750E+00 2.23E+02 9.46E+01 G  
                           937.49-8.636E+00 +   1.716E+01 8.89E+01 3.44E+01 G  
                          1384.30 5.944E+00 &(  1.134E+01 8.82E+01 2.43E+01 G  
                           763.94 3.863E+00 ?(  2.042E+01 1.57E+02 2.23E+01 G  
 
SN-113   F   8.1262E-01                                      1.15E+02             
                           391.69 8.126E-01 ?(  5.864E+00 2.15E+02 6.40E+01 G  
 
SB-124   F   1.0882E+00                                      6.02E+01             
                           602.73 1.088E+00 &(  1.234E+01 3.41E+02 9.83E+01 G  
                          1690.98-2.161E+00 + P 7.164E+00 1.88E+02 4.78E+01 G  
                           722.79-1.297E+01 +   3.848E+01 8.90E+01 1.08E+01 G  
 
SB-125   I   1.2552E+00                                      1.01E+03             
                           427.88-1.602E+00 ?(  9.294E+00 2.37E+02 2.96E+01 G  
                           600.50 5.990E+00 ?(  6.740E+01 3.39E+02 1.79E+01 G  
                           635.89-1.125E+01 + P 2.597E+01 2.15E+02 1.13E+01 G  
                           463.37-1.849E+00 + P 3.410E+01 5.81E+02 1.05E+01 G  
 
I-131    I   1.8507E+00                                      8.02E+00             
                           364.48 9.816E-01 &(P 2.509E+00 1.00E+02 8.17E+01 G  
                           284.30 1.394E+01 &(P 3.667E+01 1.04E+02 6.14E+00 G  
                           636.97 1.402E+00 ?(  4.338E+01 9.02E+02 7.17E+00 G  
 
Gd-153   F  -2.5415E+00                                      2.42E+02             
                            97.50-2.541E+00  (  1.254E+01 1.49E+02 3.00E+01 G  
                           103.20-3.486E+00 +   1.711E+01 1.48E+02 2.18E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:48:51 PMPage 11
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191108.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ga-68    C   6.3125E+00                                      4.71E-02             
                          1077.40 6.312E+00 ?(  1.055E+02 7.11E+02 3.30E+00 G  
 
Tc-99m   I   8.1701E-01                                      2.51E-01             
                           140.51 8.170E-01 ?(  3.479E+00 1.28E+02 8.93E+01 G  
 
BA-133   F  -1.6222E+00                                      3.85E+03             
                           356.00-1.622E+00 ?(  1.428E+01 2.65E+02 6.20E+01 G  
                           302.85 0.000E+00 &   3.948E+01 1.00E+03 1.83E+01 G  
                           383.84 6.166E+00 &   4.267E+01 2.07E+02 8.94E+00 GA 
                            80.99-2.592E+00 +   1.614E+01 1.88E+02 3.41E+01 GA 
 
CS-134   I   1.4976E+00                                      7.54E+02             
                           795.87 1.498E+00 ?(  4.387E+00 8.78E+01 8.55E+01 G  
                           604.71 0.000E+00 -   1.250E+01 1.00E+03 9.76E+01 G  
                           569.32-2.849E+00 +   1.670E+01 1.73E+02 1.54E+01 G  
                           801.95-3.244E+00 +   4.860E+01 4.40E+02 8.69E+00 G  
                           563.24-1.565E+01 + P 3.800E+01 7.07E+01 8.35E+00 G  
 
CS-137   I  -1.5727E-01                                      1.10E+04             
                           661.66-1.573E-01  (  4.414E+00 8.23E+02 8.52E+01 G  
 
CE-139   F   9.7735E-01                                      1.38E+02             
                           165.85 9.774E-01 ?(  3.361E+00 1.04E+02 7.99E+01 G  
 
Ba-140   I   3.7011E+00                                      1.28E+01             
                           537.26 3.701E+00 &(P 8.907E+00 9.81E+01 2.44E+01 G  
                           162.66-1.284E+01 +   4.095E+01 9.62E+01 6.22E+00 G  
                           304.85 0.000E+00 &   1.697E+02 1.00E+03 4.29E+00 G  
 
La-140   I   4.4955E-01                                      1.28E+01             
                          1596.21-1.438E+00 ?(  4.359E+00 1.40E+02 9.54E+01 G  
                           487.02-2.595E+00 & P 6.072E+00 8.47E+01 4.55E+01 G  
                           328.76 9.319E+00 &(P 1.085E+01 4.67E+01 2.03E+01 G  
                           815.77-6.970E+00 + P 2.202E+01 7.18E+01 2.33E+01 G  
 
CE-141   I   1.5179E+00                                      3.25E+01             
                           145.44 1.518E+00 &(  6.102E+00 1.21E+02 4.82E+01 G  
 
CE-144   I   2.6676E+00                                      2.85E+02             
                           133.54 2.668E+00  (  1.355E+01 1.52E+02 1.11E+01 G  
 
PM-144   C  -1.4163E+00                                      3.63E+02             
                           696.54-1.416E+00 ?(P 3.085E+00 2.11E+02 9.90E+01 G  
                           618.06 0.000E+00 +   1.255E+01 1.00E+03 9.91E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:48:51 PMPage 12
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191108.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-152   F   4.1221E+00                                      4.94E+03             
                           121.78 2.350E+00 &(  8.001E+00 1.03E+02 2.86E+01 G  
                           344.29-3.950E+00 +   1.583E+01 1.21E+02 2.65E+01 G  
                          1112.07-1.288E+01 &   7.402E+01 1.72E+02 1.36E+01 G  
                           778.92 2.518E+00 ?(  2.142E+01 3.54E+02 1.29E+01 G  
                           964.11 9.011E+00 @(  3.401E+01 1.13E+02 1.46E+01 G  
                           244.69-1.173E+01 +   6.642E+01 1.71E+02 7.58E+00 G  
                          1408.00 2.703E+01 ?   1.603E+01 2.97E+01 2.10E+01 GA 
 
EU-154   I   1.6509E+00                                      3.14E+03             
                           123.10-7.583E-01 ?(  5.418E+00 2.14E+02 4.08E+01 G  
                          1274.54 8.329E-01 &(  8.716E+00 2.98E+02 3.52E+01 G  
                           723.36 0.000E+00 +   2.157E+01 1.00E+03 2.02E+01 G  
                           873.23-2.066E+00 &   3.108E+01 4.39E+02 1.23E+01 G  
                          1004.77 7.088E+00 &(  2.286E+01 9.62E+01 1.80E+01 G  
                           996.33 4.399E+00 ?(  3.598E+01 2.39E+02 1.06E+01 G  
 
EU-155   I   3.2944E+00                                      1.81E+03             
                           105.31 3.294E+00 &(  1.512E+01 1.38E+02 2.12E+01 G  
                            86.54-2.953E+00 +   2.344E+01 2.40E+02 3.07E+01 G  
 
HF-181   F  -1.3458E+00                                      4.24E+01             
                           482.00-1.346E+00 &(  4.480E+00 9.99E+01 8.05E+01 G  
                           133.02-1.673E+00 +   6.965E+00 1.26E+02 4.33E+01 G  
                           345.83-2.964E-01 &   2.743E+01 2.76E+03 1.51E+01 G  
                           136.30-6.295E+00 +   5.136E+01 2.45E+02 5.85E+00 G  
 
Ta-182   F   4.7599E+00                                      1.14E+02             
                          1121.30 4.760E+00  (  2.709E+01 1.70E+02 3.49E+01 G  
                          1221.41-2.822E+00 +   1.471E+01 2.34E+02 2.70E+01 G  
                          1189.05-3.062E+00 +   2.056E+01 2.98E+02 1.62E+01 G  
 
Hg-203   F  -1.1867E+00                                      4.66E+01             
                           279.20-1.187E+00 ?(  3.539E+00 8.99E+01 8.15E+01 G  
 
TL-208   N   7.2449E+00                                      6.98E+02             
                           583.02 7.245E+00  (P 2.722E+00 1.71E+01 8.45E+01 G  
                           277.28-5.649E+00 & P 4.686E+01 8.91E+01 6.31E+00 G  
                           860.56-2.301E+00 & P 2.861E+01 2.58E+02 1.24E+01 G  
 
PM-146   C   1.7982E+00                                      2.02E+03             
                           453.88 4.399E-01 &(  3.880E+00 3.58E+02 6.50E+01 G  
                           747.16 2.627E+00 ?(P 7.533E+00 1.21E+02 3.40E+01 G  
                           735.72 4.470E+00 &(  9.804E+00 9.26E+01 2.25E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:48:51 PMPage 13
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191108.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Y-88     F   5.5668E-01                                      1.07E+02             
                          1836.06 8.471E-01 ?(P 2.768E+00 1.49E+02 9.92E+01 G  
                           898.04 2.492E-01 ?(P 2.809E+00 4.81E+02 9.37E+01 G  
 
Cd-113m      2.8827E+03                                      5.33E+03             
                           263.70 2.883E+03  (  4.346E+04 4.49E+02 6.00E-03   K
 
Cd-109   F   2.3796E+01                                      4.53E+02             
                                                            Derived Ave Activity  
                            88.04 2.380E+01 }(  1.834E+02 2.33E+02 3.79E+00 G  
 
Cf-251   T  -4.8174E+00                                      3.28E+05             
                           176.60-4.817E+00 &(  1.281E+01 1.00E+02 1.70E+01 G  
                           227.00 1.288E+01     3.456E+01 1.06E+02 6.30E+00 GA 
 
Cf-249   T   1.0213E+00                                      1.28E+05             
                           387.95 0.000E+00 ?(  5.913E+00 1.00E+03 6.60E+01 G  
                           333.44 5.367E+00 *(  1.437E+01 1.06E+02 1.55E+01 G  
 
Sn-126       9.0685E+00                                      3.65E+07             
                            87.57 9.069E+00 } P 1.853E+01 2.12E+01 3.75E+01 GA 
                            64.28 9.069E+00 ?(  3.672E+01 1.22E+02 9.70E+00 G  
                            86.94 9.069E+00 }   7.798E+01 8.85E+01 9.04E+00 GA 
 
PB-210   N   1.8258E+02                                      8.14E+03             
                            46.54 1.826E+02  (P 8.830E+01 1.94E+01 4.25E+00 G  
 
PB-212   N   2.3872E+01                                      6.98E+02             
                           238.63 2.387E+01  (P 4.150E+00 6.74E+00 4.33E+01 G  
                           300.03 4.502E+01 +   4.194E+01 3.36E+01 3.28E+00 GA 
 
PB-214   N   2.8470E+02                                      5.84E+05             
                           351.93 2.810E+02  (P 6.207E+00 1.91E+00 3.76E+01 G  
                           295.09 2.919E+02  (  1.072E+01 2.62E+00 1.93E+01 G  
                           242.00 2.848E+02     2.461E+01 3.99E+00 7.43E+00 GA 
 
BI-207   C  -3.3344E-01                                      1.18E+04             
                          1063.66-3.334E-01 ?(P 4.583E+00 1.47E+02 7.45E+01 G  
                           569.70-6.131E-01 +   2.900E+00 1.40E+02 9.77E+01 G  
 
BI-212   N  -1.6358E+01                                      6.98E+02             
                           727.17-1.636E+01  (P 6.033E+01 8.37E+01 7.55E+00 G  
                           785.42 8.144E+01     2.644E+02 1.38E+02 1.28E+00 GA 
 
U-235    N   2.4368E+01                                      2.57E+11             
                           143.79 2.097E+01 *(P 1.625E+01 3.14E+01 1.10E+01 G  
                           205.33 3.918E+01 *(P 3.645E+01 3.76E+01 5.01E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:48:51 PMPage 14
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191108.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           163.38 1.709E+01 *(P 3.561E+01 8.28E+01 5.08E+00 G  
                           185.72 2.942E+01 @ P 3.694E+00 6.04E+00 5.40E+01 GA 
 
BI-214   N   2.6005E+02                                      5.84E+05             
                           609.31 2.601E+02  (P 5.642E+00 2.19E+00 4.61E+01 G  
                          1120.29 2.889E+02 + P 1.805E+01 5.16E+00 1.51E+01 G  
                          1764.49 2.783E+02 + P 3.330E+01 6.28E+00 1.54E+01 G  
 
BI-210M  T  -1.8362E+00                                      1.10E+09             
                           265.83-1.836E+00 &(  5.684E+00 9.33E+01 5.00E+01 G  
                           304.90 0.000E+00 +   2.601E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   2.5445E+01                                      2.10E+03             
                           911.07 2.531E+01  (P 1.048E+01 2.23E+01 2.90E+01 G  
                           968.97 8.000E+00 & P 2.271E+01 8.51E+01 1.75E+01 G  
                           338.32 2.576E+01  (P 1.643E+01 2.69E+01 1.20E+01 G  
                            93.35 1.584E+01 -   1.223E+02 2.33E+02 5.56E+00 XA 
 
TH-227   N  -1.4038E+01                                      7.95E+03             
                           256.24-1.404E+01 ?(  3.675E+01 1.04E+02 7.00E+00 G  
                           235.97-1.071E+00 %   4.258E+01 1.19E+03 1.23E+01 G  
                            50.14-9.674E+00 +   6.568E+01 2.04E+02 8.00E+00 G  
 
TH-229   N   6.1945E+00                                      2.68E+06             
                           193.51 5.989E+00 &(P 4.929E+01 3.09E+02 4.40E+00 G  
                           210.85 6.498E+00 ?(P 7.283E+01 4.20E+02 2.99E+00 G  
 
TH-234   N   1.1714E+02                                      1.63E+12             
                            92.59 1.079E+02  (P 3.474E+01 1.07E+01 5.58E+00 G  
                            63.29 1.307E+02  (P 6.038E+01 1.49E+01 3.81E+00 G  
 
PA-233   C  -2.6423E-02                                      7.82E+08             
                           312.01-2.642E-02 %(P 2.067E+01 1.02E+04 3.60E+01 G  
                           300.18 0.000E+00 +   1.158E+02 1.00E+03 6.20E+00 G  
 
PA-234   N   2.1752E+00                                      1.63E+12             
                           131.29 2.412E+00  (  8.433E+00 1.05E+02 1.80E+01 G  
                           946.02 1.857E+00 ?(  2.239E+01 5.18E+02 1.34E+01 G  
                           569.47 0.000E+00 -   3.236E+01 1.00E+03 8.20E+00 G  
                           883.24-1.169E+01 +   5.611E+01 1.43E+02 9.60E+00 G  
                           880.53-2.817E+01 &   8.762E+01 9.33E+01 6.00E+00 GA 
 
PA-234M  N   1.9146E+02                                      1.63E+12             
                          1001.00 1.555E+02 ?(P 4.698E+02 9.03E+01 8.37E-01 G  
                           766.41 2.939E+02 &(  1.622E+03 1.64E+02 2.94E-01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:48:51 PMPage 15
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191108.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AM-241   T   1.5399E+00                                      1.58E+05             
                            59.54 1.540E+00 *(  9.073E+00 2.22E+02 3.59E+01 G  
 
Ir-192   F   3.1020E-01                                      7.40E+01             
                           316.49-7.053E-01 ?(  3.606E+00 1.53E+02 8.70E+01 G  
                           468.06 2.018E+00 &(  6.440E+00 9.58E+01 5.18E+01 G  
                           308.44 0.000E+00 -   2.319E+01 1.00E+03 3.18E+01 G  
 
Cs-136   F  -1.6517E+00                                      1.30E+01             
                           818.50-1.652E+00 ?(  5.343E+00 9.71E+01 1.00E+02 G  
                          1048.07-2.640E+00 +   5.744E+00 6.59E+01 8.00E+01 G  
                           340.57-2.203E+00 +   9.011E+00 1.23E+02 4.69E+01 G  
 
Np-239   T  -2.2224E+00                                      2.36E+00             
                           103.70 2.866E+00 ?   1.293E+01 1.36E+02 2.40E+01 X  
                           106.13-2.222E+00  (  1.476E+01 2.00E+02 2.27E+01 G  
                            99.50-5.075E+00 +   2.479E+01 1.47E+02 1.50E+01 X  
 
Nd-147       2.1640E+00                                      1.11E+01             
                           531.00 0.000E+00 &(  2.022E+01 1.00E+03 1.30E+01 G  
                            91.10 3.158E+00 ?(  2.434E+01 2.33E+02 2.83E+01 G  
 
TL-210   N   1.3020E+00                                      5.84E+05             
                           799.60 1.302E+00 &(  4.030E+00 9.27E+01 9.90E+01 G  
                           296.00-1.105E+00 -   9.041E+00 2.47E+02 7.90E+01 G  
                          1313.00 1.161E+01 ?   1.118E+01 4.50E+01 2.10E+01 GA 
 
Kr-85    I   1.4886E+02                                      3.92E+03             
                           513.98 1.489E+02 ?(  8.375E+02 1.67E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:48:51 PMPage 16
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191108.An1             
                                                                                 
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14      2076.       -32.    -0.018   204.24  -9.674E+00   
 AM-241      59.54      1427.        30.     0.017   222.33   1.540E+00   
 BA-133      80.99      6844.       -62.    -0.035   188.07  -2.592E+00   
 Nd-147      91.10     11912.        66.     0.037   233.00   3.158E+00   
 Gd-153      97.50      3648.       -58.    -0.032   148.86  -2.541E+00   
 Np-239      99.50      3590.       -58.    -0.032   147.42  -5.075E+00   
 Gd-153     103.20      3648.       -58.    -0.032   148.10  -3.486E+00   
 Np-239     103.70      2517.        52.     0.029   136.04   2.866E+00   
 Np-239     106.13      2947.       -39.    -0.021   200.01  -2.222E+00   
 EU-152     121.78      1335.        51.     0.028   102.66   2.350E+00   
 CO-57      122.06      1205.       -54.    -0.030    91.98  -8.336E-01   
 EU-154     123.10      1241.       -23.    -0.013   214.34  -7.583E-01   
 HF-181     133.02      2237.       -54.    -0.030   125.56  -1.673E+00   
 HF-181     136.30      2183.       -27.    -0.015   245.32  -6.295E+00   
 CO-57      136.47      2000.       -38.    -0.021   167.95  -4.831E+00   
 Tc-99m     140.51      2142.        51.     0.028   128.38   8.170E-01   
 CE-141     145.44      1982.        52.     0.029   121.22   1.518E+00   
 Ba-140     162.66      1316.       -54.    -0.030    96.20  -1.284E+01   
 CE-139     165.85      1431.        52.     0.029   103.71   9.774E-01   
 Cf-251     176.60       860.       -52.    -0.029   100.48  -4.817E+00   
 TH-229     193.51       747.        16.     0.009   308.74   5.989E+00  P
 TH-229     210.85       657.        11.     0.006   419.62   6.498E+00  P
 Cf-251     227.00       579.        43.     0.024   106.30   1.288E+01   
 EU-152     244.69      2792.       -44.    -0.024   170.64  -1.173E+01   
 TH-227     256.24       656.       -47.    -0.026   103.80  -1.404E+01   
 BI-210M    265.83       752.       -42.    -0.023    93.28  -1.836E+00   
 Hg-203     279.20       707.       -42.    -0.024    89.89  -1.187E+00   
 I-131      284.30       411.        37.     0.021   103.96   1.394E+01  P
 TL-210     296.00      3993.       -36.    -0.020   246.65  -1.105E+00   
 PA-231     300.07      3956.       -27.    -0.015   325.74  -2.707E+01   
 Ir-192     316.49       663.       -24.    -0.013   153.09  -7.053E-01   
 CR-51      320.08       666.       -14.    -0.008   283.15  -3.531E+00  P
 La-140     328.76       298.        71.     0.040    46.72   9.319E+00  P
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:48:51 PMPage 17
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191108.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cf-249     333.44       297.        31.     0.017   105.54   5.367E+00   
 Cs-136     340.57      1058.       -38.    -0.021   123.02  -2.203E+00   
 EU-152     344.29      1020.       -38.    -0.021   120.52  -3.950E+00   
 BA-133     356.00      4361.       -35.    -0.020   265.41  -1.622E+00   
 I-131      364.48       210.        27.     0.015   100.41   9.816E-01  P
 BA-133     383.84       684.        18.     0.010   206.83   6.166E+00   
 SN-113     391.69       636.        17.     0.009   215.44   8.126E-01   
 SB-125     427.88       284.       -14.    -0.008   237.19  -1.602E+00   
 AG-108M    433.94       244.        18.     0.010   172.45   6.789E-01  P
 PM-146     453.88       212.         8.     0.004   358.09   4.399E-01   
 SB-125     463.37       418.        -5.    -0.003   581.26  -1.849E+00  P
 Ir-192     468.06       356.        28.     0.016    95.80   2.018E+00   
 BE-7       477.60       330.        28.     0.015    95.27   9.793E+00  P
 HF-181     482.00       397.       -29.    -0.016    99.92  -1.346E+00   
 La-140     487.02       224.       -31.    -0.017    84.67  -2.595E+00  P
 RH-106     511.86       263.       104.     0.058    24.05   2.079E+01   
 Ba-140     537.26       113.        22.     0.012    98.10   3.701E+00  P
 CS-134     563.24       228.       -30.    -0.017    70.67  -1.565E+01  P
 CS-134     569.32       144.       -10.    -0.006   172.63  -2.849E+00   
 BI-207     569.70       177.       -14.    -0.008   140.18  -6.131E-01   
 SB-125     600.50      3098.        23.     0.013   338.59   5.990E+00   
 SB-124     602.73      3122.        23.     0.013   341.12   1.088E+00   
 RH-106     621.92      3067.        22.     0.012   359.35   1.041E+01   
 SB-125     635.89       156.       -26.    -0.015   214.53  -1.125E+01  P
 I-131      636.97       175.         2.     0.001   901.74   1.402E+00   
 AG-110M    657.76       217.       -25.    -0.014   222.77  -1.334E+00  P
 CS-137     661.66       242.        -3.    -0.001   823.31  -1.573E-01   
 PM-144     696.54       143.       -27.    -0.015   210.77  -1.416E+00  P
 SB-124     722.79       255.       -26.    -0.014    89.04  -1.297E+01   
 ZR-95      724.20       259.        -5.    -0.003   429.21  -6.526E-01   
 BI-212     727.17       304.       -23.    -0.013    83.74  -1.636E+01  P
 PM-146     735.72        65.        18.     0.010    92.59   4.470E+00   
 PM-146     747.16        87.        16.     0.009   120.78   2.627E+00  P
 ZR-95      756.73       104.         6.     0.003   349.34   6.181E-01   
 AG-110M    763.94       278.        15.     0.008   157.13   3.863E+00   
 PA-234M    766.41       305.        15.     0.008   164.05   2.939E+02   
 EU-152     778.92        95.         6.     0.003   354.21   2.518E+00   
 BI-212     785.42       143.        18.     0.010   137.64   8.144E+01   
 CS-134     795.87       173.        22.     0.012    87.78   1.498E+00   
 TL-210     799.60       195.        22.     0.012    92.67   1.302E+00   
 CS-134     801.95       219.        -5.    -0.003   439.87  -3.244E+00   
 CO-58      810.77       291.       -28.    -0.015    70.18  -1.661E+00  P
 La-140     815.77       317.       -27.    -0.015    71.84  -6.970E+00  P
 Cs-136     818.50       343.       -28.    -0.015    97.07  -1.652E+00   
 MN-54      834.85       126.        -4.    -0.002   498.59  -2.387E-01  P
 EU-154     873.23       152.        -4.    -0.002   438.75  -2.066E+00   
 Sc-46      889.28       359.       -28.    -0.016    97.48  -1.804E+00   
 Y-88       898.04        66.         4.     0.002   480.68   2.492E-01  P
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:48:51 PMPage 18
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191108.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M    937.49       331.       -44.    -0.024    88.92  -8.636E+00   
 EU-152     964.11       221.        19.     0.011   112.57   9.011E+00   
 EU-154     996.33       120.         7.     0.004   238.88   4.399E+00   
 PA-234M   1001.00       127.        18.     0.010    90.30   1.555E+02  P
 EU-154    1004.77       139.        18.     0.010    96.23   7.088E+00   
 Cs-136    1048.07       162.       -29.    -0.016    65.86  -2.640E+00   
 RH-106    1050.36       152.        16.     0.009   110.57   7.697E+01   
 BI-207    1063.66        84.        -3.    -0.002   146.59  -3.334E-01  P
 Ga-68     1077.40        61.         2.     0.001   711.14   6.312E+00   
 FE-59     1099.25        99.       -24.    -0.013    32.64  -3.235E+00  P
 EU-152    1112.07       740.       -23.    -0.013   172.12  -1.288E+01   
 ZN-65     1115.55       760.       -25.    -0.014   155.91  -3.898E+00   
 Sc-46     1120.55       735.       -25.    -0.014   153.05  -1.984E+00   
 Ta-182    1121.30       637.        21.     0.012   170.21   4.760E+00   
 CO-60     1173.24        65.         6.     0.003   319.62   4.583E-01  P
 Ta-182    1189.05        65.        -6.    -0.003   298.22  -3.062E+00   
 Ta-182    1221.41        90.        -9.    -0.005   234.13  -2.822E+00   
 NA-22     1274.53        41.        13.     0.007    77.08   1.114E+00   
 EU-154    1274.54        48.         3.     0.002   297.99   8.329E-01   
 FE-59     1291.60        65.       -11.    -0.006   161.69  -2.283E+00  P
 TL-210    1313.00        25.        27.     0.015    45.03   1.161E+01   
 CO-60     1332.50        65.       -13.    -0.007   137.62  -1.193E+00  P
 AG-110M   1384.30        32.        15.     0.008    88.18   5.944E+00   
 EU-152    1408.00        48.        59.     0.033    29.70   2.703E+01   
 La-140    1596.21        59.       -13.    -0.007   140.29  -1.438E+00   
 SB-124    1690.98        34.        -9.    -0.005   188.01  -2.161E+00  P
 Y-88      1836.06        17.         7.     0.004   148.68   8.471E-01  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    9.7932E+00    9.7933E+00    9.527E+01%                3.11E+01
 NA-22  #A    1.1144E+00    1.1144E+00    7.708E+01%                2.87E+00
 K-40         1.3872E+02    1.3872E+02    1.140E+01%                2.48E+01
 Sc-46  #A   -1.8042E+00   -1.8042E+00    9.748E+01%                5.86E+00
 CR-51  #A   -3.5305E+00   -3.5306E+00    2.832E+02%                3.20E+01
 MN-54  #A   -2.3870E-01   -2.3870E-01    4.986E+02%                3.36E+00
 FE-59  #A   -3.2348E+00   -3.2349E+00    3.264E+01%                6.70E+00
 Co-56  #A   -6.8475E-02   -6.8476E-02    1.761E+03%                2.71E+00
 CO-57  #A   -8.3361E-01   -8.3361E-01    9.198E+01%                2.54E+00
 CO-58  #A   -1.6606E+00   -1.6606E+00    7.018E+01%                4.92E+00
 CO-60  #A   -1.1925E+00   -1.1925E+00    1.376E+02%                3.69E+00
 ZN-65  #A   -3.8975E+00   -3.8975E+00    1.559E+02%                2.03E+01
 NB-94  #A    1.9892E+00    1.9892E+00    5.144E+01%                2.36E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 12:48:51 PMPage 19
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191108.An1             
                                                                                 
 ZR-95  #A    6.1806E-01    6.1806E-01    3.493E+02%                5.17E+00
 NB-95  #A    8.6508E-01    8.6509E-01    1.600E+02%                4.66E+00
 RU-103 #A    4.2704E-01    4.2705E-01    2.466E+02%                2.60E+00
 RH-106 #A    1.9449E+01    1.9449E+01    1.106E+02%                1.24E+02
 AG-108M#A    6.7887E-01    6.7887E-01    1.724E+02%                2.86E+00
 AG-110M#A    1.9324E+00    1.9324E+00    8.818E+01%                7.62E+00
 SN-113 #A    8.1261E-01    8.1262E-01    2.154E+02%                5.86E+00
 SB-124 #A    1.0882E+00    1.0882E+00    3.411E+02%                1.23E+01
 SB-125 #A    1.2552E+00    1.2552E+00    2.067E+02%                9.29E+00
 I-131  #A    1.8505E+00    1.8507E+00    1.004E+02%                2.51E+00
 Gd-153 #A   -2.5415E+00   -2.5415E+00    1.489E+02%                1.25E+01
 Ga-68  #A    6.2334E+00    6.3125E+00    7.111E+02%                1.06E+02
 Tc-99m #A    8.1508E-01    8.1701E-01    1.284E+02%                3.48E+00
 BA-133 #A   -1.6222E+00   -1.6222E+00    2.654E+02%                1.43E+01
 CS-134 #A    1.4976E+00    1.4976E+00    8.778E+01%                4.39E+00
 CS-137 #A   -1.5727E-01   -1.5727E-01    8.233E+02%                4.41E+00
 CE-139 #A    9.7735E-01    9.7735E-01    1.037E+02%                3.36E+00
 Ba-140 #A    3.7009E+00    3.7011E+00    9.810E+01%                8.91E+00
 La-140 #A    4.4953E-01    4.4955E-01    4.672E+01%                4.36E+00
 CE-141 #A    1.5179E+00    1.5179E+00    1.212E+02%                6.10E+00
 CE-144  A    2.6676E+00    2.6676E+00    1.519E+02%                1.35E+01
 PM-144 #A   -1.4163E+00   -1.4163E+00    2.108E+02%                3.09E+00
 EU-152 #A    4.1221E+00    4.1221E+00    1.027E+02%                8.00E+00
 EU-154 #A    1.6509E+00    1.6509E+00    9.623E+01%                5.42E+00
 EU-155  A    3.2944E+00    3.2944E+00    1.384E+02%                1.51E+01
 HF-181 #A   -1.3458E+00   -1.3458E+00    9.992E+01%                4.48E+00
 Ta-182 #A    4.7599E+00    4.7599E+00    1.702E+02%                2.71E+01
 Hg-203 #A   -1.1867E+00   -1.1867E+00    8.989E+01%                3.54E+00
 TL-208       7.2449E+00    7.2449E+00    1.711E+01%                2.72E+00
 PM-146 #A    1.7982E+00    1.7982E+00    9.259E+01%                3.88E+00
 Y-88   #A    5.5667E-01    5.5668E-01    1.487E+02%                2.77E+00
 Cd-113m A    2.8827E+03    2.8827E+03    4.486E+02%                4.35E+04
 Cd-109 #A    2.3796E+01    2.3796E+01    2.330E+02%                1.83E+02
 Cf-251 #A   -4.8174E+00   -4.8174E+00    1.005E+02%                1.28E+01
 Cf-249 #A    1.0213E+00    1.0213E+00    1.055E+02%                5.91E+00
 Sn-126 #A    9.0685E+00    9.0685E+00    1.221E+02%                3.67E+01
 PB-210       1.8258E+02    1.8258E+02    1.940E+01%                8.83E+01
 PB-212       2.3872E+01    2.3872E+01    6.736E+00%                4.15E+00
 PB-214       2.8470E+02    2.8470E+02    1.622E+00%                6.21E+00
 BI-207 #A   -3.3344E-01   -3.3344E-01    1.466E+02%                4.58E+00
 BI-212 #A   -1.6358E+01   -1.6358E+01    8.374E+01%                6.03E+01
 U-235  #     2.4368E+01    2.4368E+01    3.140E+01%                1.62E+01
 BI-214       2.6005E+02    2.6005E+02    2.194E+00%                5.64E+00
 BI-210M#A   -1.8362E+00   -1.8362E+00    9.328E+01%                5.68E+00
 AC-228       2.5445E+01    2.5445E+01    1.747E+01%                1.05E+01
 TH-227 #A   -1.4038E+01   -1.4038E+01    1.038E+02%                3.67E+01
 TH-229 #A    6.1945E+00    6.1945E+00    2.605E+02%                4.93E+01
 TH-234       1.1714E+02    1.1714E+02    9.186E+00%                3.47E+01
 PA-231 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.51E+02
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 TestAmerica Inc                 Spectrum name: 2_Gamma_20191108.An1             
                                                                                 
 PA-233 #A   -2.6423E-02   -2.6423E-02    1.020E+04%                2.07E+01
 PA-234 #A    2.1752E+00    2.1752E+00    1.050E+02%                8.43E+00
 PA-234M#A    1.9146E+02    1.9146E+02    9.030E+01%                4.70E+02
 AM-241 #A    1.5399E+00    1.5399E+00    2.223E+02%                9.07E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.51E+01
 Ir-192 #A    3.1020E-01    3.1020E-01    9.030E+01%                3.61E+00
 Cs-136 #A   -1.6516E+00   -1.6517E+00    9.707E+01%                5.34E+00
 Np-239 #A   -2.2219E+00   -2.2224E+00    2.000E+02%                1.48E+01
 Nd-147 #A    2.1639E+00    2.1640E+00    2.330E+02%                2.02E+01
 TL-210 #A    1.3020E+00    1.3020E+00    9.267E+01%                4.03E+00
 Kr-85  #A    1.4886E+02    1.4886E+02    1.675E+02%                8.37E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.0 keV)     1.066E+03  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.0 keV) 1.0661104E+03  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 5_Gamma_20191212 
-----------------------------------------------------------------------------                      
   Sample Description: 430282_Gamma_160-34280-A-1-C DU 
             Detector: Detector # 5       
             Batch ID: 430282                 
    Work Order Number: Gamma   
           Lot Number: 160-34280-A-1-C DU
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 12:50        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 12:51:36     Real Time: 1808   sec
        Analysis Time: 6/20/2019 13:22        Dead Time: 0.46   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 5_Soil_TunaCan.Clb
  Efficiency Cal Desc: 5_Soil_TunaCan_90099_032612
  Efficiency Cal Date: 3/27/2012 17:20
      Energy Cal Date: 2/28/2012 19:35                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 5_2019-06-08_1451.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       9.894E+00           92.7     9.168E+00    9.183E+00    3.058E+01
NA-22     -2.169E+00           57.9     1.255E+00    1.259E+00    4.112E+00
K-40       1.211E+02           10.5     1.273E+01    1.416E+01    1.646E+01
Sc-46      1.547E+00           90.8     1.404E+00    1.406E+00    4.689E+00
CR-51      1.013E+01           58.6     5.938E+00    5.963E+00    1.952E+01
MN-54     -1.834E+00           71.1     1.304E+00    1.307E+00    3.679E+00
FE-59     -1.820E+00          150.5     2.739E+00    2.740E+00    6.109E+00
Co-56      1.874E-01          612.1     1.147E+00    1.147E+00    2.872E+00
CO-57      2.809E-02         2446.7     6.873E-01    6.873E-01    3.103E+01
CO-58     -1.179E+00          102.4     1.207E+00    1.208E+00    4.048E+00
CO-60      1.411E+00           64.2     9.051E-01    9.079E-01    2.716E+00
ZN-65      1.439E+00          387.1     5.570E+00    5.571E+00    1.875E+01
NB-94      8.806E-01          135.6     1.194E+00    1.195E+00    2.841E+00
ZR-95     -1.188E+00          195.4     2.322E+00    2.323E+00    5.545E+00
NB-95     -1.223E+00          137.6     1.682E+00    1.683E+00    5.638E+00
RU-103     3.880E-01          256.8     9.962E-01    9.964E-01    2.480E+00
RH-106     1.563E+00           88.9     1.389E+00    1.392E+00    2.635E+01
AG-108M    8.566E-01          133.9     1.147E+00    1.148E+00    2.810E+00
AG-110M    2.062E+00           89.3     1.842E+00    1.845E+00    6.496E+00
SN-113     1.299E+00          138.4     1.798E+00    1.799E+00    6.008E+00
SB-124     5.268E-01           42.2     2.223E-01    2.240E-01    1.245E+01
SB-125     1.324E+00           88.7     1.175E+00    1.177E+00    9.358E+00
I-131     -4.294E-01           85.1     3.654E-01    3.661E-01    3.088E+00
Gd-153    -5.300E-01          101.7     5.390E-01    5.400E-01    9.167E+00
Ga-68      7.237E+01           50.1     3.629E+01    3.652E+01    7.843E+01
Tc-99m    -3.766E-01          297.2     1.119E+00    1.120E+00    3.729E+00
BA-133    -1.837E+00          242.7     4.459E+00    4.460E+00    1.480E+01
CS-134    -1.596E+00           82.6     1.318E+00    1.320E+00    5.699E+00
CS-137    -2.015E+00          162.3     3.271E+00    3.272E+00    4.945E+00
CE-139    -4.707E-02         2142.1     1.008E+00    1.008E+00    3.381E+00
Ba-140    -1.610E-01         3163.9     5.093E+00    5.093E+00    9.899E+00
La-140    -2.139E-01          130.1     2.783E-01    2.785E-01    4.203E+00
CE-141    -1.112E+00          179.1     1.992E+00    1.993E+00    6.625E+00
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CE-144    -6.911E+00          125.9     8.702E+00    8.709E+00    2.887E+01
PM-144    -4.937E-01          595.5     2.940E+00    2.940E+00    2.916E+00
EU-152     3.350E+00          204.2     6.842E+00    6.844E+00    1.616E+01
EU-154     3.609E+00           83.6     3.018E+00    3.024E+00    5.241E+00
EU-155    -3.383E+00           62.2     2.103E+00    2.111E+00    1.644E+01
HF-181     1.109E+00          122.1     1.353E+00    1.354E+00    4.280E+00
Ta-182    -3.642E-01           83.9     3.057E-01    3.063E-01    2.815E+01
Hg-203    -4.681E-01          240.1     1.124E+00    1.124E+00    3.771E+00
TL-208     8.143E+00           14.4     1.174E+00    1.248E+00    2.301E+00
PM-146    -9.437E-01          175.7     1.658E+00    1.658E+00    4.144E+00
Y-88       9.843E-01           88.2     8.685E-01    8.703E-01    1.888E+00
Cd-113m   -1.615E+04          111.7     1.803E+04    1.806E+04    5.994E+04
Cd-109    -2.294E+01          258.5     5.930E+01    5.931E+01    1.963E+02
Cf-251     3.772E+00          125.6     4.738E+00    4.750E+00    1.259E+01
Cf-249     1.389E+00          117.2     1.628E+00    1.630E+00    5.435E+00
Sn-126     2.338E+01            7.9     1.854E+00    2.268E+00    5.256E+00
PB-210     1.882E+02           16.6     3.121E+01    3.311E+01    7.453E+01
PB-212     2.530E+01            6.8     1.728E+00    2.380E+00    4.296E+00
PB-214     2.513E+02            1.9     4.654E+00    1.386E+01    6.472E+00
BI-207    -4.475E-01          428.7     1.918E+00    1.918E+00    4.341E+00
BI-212     3.525E+01           25.8     9.081E+00    9.263E+00    2.643E+01
U-235      1.062E+01           67.9     7.211E+00    7.231E+00    2.928E+01
BI-214     2.301E+02            2.4     5.631E+00    1.322E+01    5.407E+00
BI-210M   -1.955E+00          108.5     2.121E+00    2.124E+00    7.051E+00
AC-228     2.599E+01           18.9     4.899E+00    5.075E+00    9.871E+00
TH-227     5.876E-01           83.7     4.915E-01    4.928E-01    3.848E+01
TH-229     8.978E+00           99.7     8.956E+00    8.984E+00    5.478E+01
TH-234     1.065E+02           10.3     1.097E+01    1.247E+01    3.205E+01
PA-231    -3.438E+01          229.6     7.893E+01    7.896E+01    2.621E+02
PA-233    -2.893E+00          221.0     6.395E+00    6.396E+00    2.123E+01
PA-234     2.591E-01          127.3     3.298E-01    3.300E-01    1.754E+01
PA-234M    4.524E+01          369.0     1.670E+02    1.670E+02    5.715E+02
AM-241     1.933E+00          171.1     3.307E+00    3.309E+00    9.276E+00
Np-237     0.000E+00         1.#INF     1.755E+01    1.755E+01    5.809E+01
Ir-192     1.140E-01          100.4     1.145E-01    1.147E-01    3.856E+00
Cs-136    -1.226E+00          110.1     1.351E+00    1.353E+00    4.531E+00
Np-239    -2.562E+00          180.9     4.634E+00    4.637E+00    1.539E+01
Nd-147    -9.316E+00           96.1     8.951E+00    8.967E+00    2.183E+01
TL-210    -1.805E+00           86.7     1.565E+00    1.569E+00    5.210E+00
Kr-85      1.985E+02          126.7     2.515E+02    2.518E+02    8.434E+02
-----------------------------------------------------------------------------
Total      1.402E+03

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:22:04 PMPage  1
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191212.An1             
                                                                                 
 Sample description                                             
      430282_Gamma_160-34280-A-1-C DU                                 
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_Gamma_20191212.An1

 Acquisition information
        Start time:                 6/20/2019 12:51:36 PM
        Live time:               1800
        Real time:               1808
        Dead time:                  0.46 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:22:04 PMPage  2
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191212.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 12:50:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2019-06-08_1451.PBC
                                                 6/8/2019 2:51:28 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   42 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1596

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.71      274.  15.53   0.84  1.799E-02    46.54   4.250  1.882E+02 PB210 
    50.14       40. 130.50   0.79  2.012E-02    50.14   8.000    PBC<MDA TH227 
    53.45      205.  22.33   0.89  2.207E-02
    59.64       32. 171.07   0.80  2.533E-02    59.54  35.900    PBC<MDA AM241 
    63.35      302.  16.21   0.98  2.715E-02    63.29   3.810  1.625E+02 TH234 
    74.76      996.   4.99   0.81  3.149E-02
    77.10     1687.   3.17   0.81  3.219E-02
    79.36      134.  24.60   0.82  3.279E-02
    84.00      216.  16.04   0.82  3.388E-02
    87.09      574.   7.05   0.83  3.447E-02    86.49  13.100  7.090E+01 Np237 
                                                86.54  30.700  3.024E+01 EU155 
                                                86.94   9.040  1.025E+02 Sn126 
                                                87.57  37.500  2.463E+01 Sn126 
    89.81      266.  13.48   0.83  3.490E-02
    92.50      378.  10.29   0.83  3.527E-02    92.59   5.584  1.066E+02 TH234 
                                                93.35   5.561  1.068E+02 AC228 
    99.50       12. 421.92   0.84  3.592E-02    99.50  15.000    PBC<MDA Np239 
   103.20       30. 170.16   0.84  3.612E-02   103.20  21.800    PBC<MDA Gd153 
   123.44       42.  98.77   0.86  3.575E-02   123.10  40.790    PBC<MDA EU154 
   143.67       45. 129.55   0.88  3.371E-02   143.79  10.960    PBC<MDA U235  
   154.09       62.  43.10   0.49  3.235E-02
   163.38       43.  96.82   0.90  3.102E-02   163.38   5.080    PBC<MDA U235  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:22:04 PMPage  3
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191212.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   176.60       34. 125.63   0.92  2.975E-02   176.60  17.000    PBC<MDA Cf251 
   186.09      759.   6.85   1.08  2.849E-02   185.72  54.000  2.737E+01 U235  
   205.59       34. 123.94   0.94  2.626E-02   205.33   5.010    PBC<MDA U235  
   210.85       40.  99.75   0.95  2.569E-02   210.85   2.990    PBC<MDA TH229 
   235.95       53.  38.28   0.98  2.341E-02   235.97  12.300  1.026E+01 TH227 
   238.72      458.   6.66   0.98  2.319E-02   238.63  43.300  2.536E+01 PB212 
   242.02      770.   4.66   0.98  2.293E-02   242.00   7.430  2.511E+02 PB214 
   269.62       52.  42.00   0.77  2.096E-02
   284.30       24. 140.90   1.02  2.006E-02   284.30   6.140    PBC<MDA I131  
   295.21     1660.   3.01   1.10  1.944E-02   295.09  19.300  2.457E+02 PB214 
                                               296.00  79.000  6.017E+01 TL210 
   300.18       78.  28.93   0.74  1.917E-02   300.03   3.280  6.901E+01 PB212 
                                               300.07   2.460  9.203E+01 PA231 
                                               300.18   6.200  3.652E+01 PA233 
   308.40       19. 399.29   1.05  1.875E-02   308.44  31.750    PBC<MDA Ir192 
   320.57       33.  58.62   1.06  1.818E-02   320.08   9.940    PBC<MDA CR51  
   328.76       17. 178.37   1.07  1.778E-02   328.76  20.300    PBC<MDA La140 
   338.23      110.  22.66   0.91  1.737E-02   338.32  12.010    PBC<MDA AC228 
   345.83       25. 122.06   1.08  1.705E-02   345.83  15.070    PBC<MDA HF181 
   351.99     2890.   2.16   1.11  1.680E-02   351.93  37.600  2.541E+02 PB214 
   383.84       28. 104.69   1.12  1.563E-02   383.84   8.940    PBC<MDA BA133 
   387.95       26. 117.21   1.12  1.549E-02   387.95  66.000    PBC<MDA Cf249 
   391.69       23. 138.37   1.12  1.537E-02   391.69  64.000    PBC<MDA SN113 
   433.94       20. 133.90   1.16  1.411E-02   433.94  90.480    PBC<MDA AG108M
   463.37       23.  88.74   1.19  1.336E-02   463.37  10.470    PBC<MDA SB125 
   467.77       15. 157.04   1.20  1.325E-02   468.06  51.750    PBC<MDA Ir192 
   477.67       24.  92.67   1.20  1.303E-02   477.60  10.520    PBC<MDA BE7   
   482.00        6. 422.81   1.21  1.293E-02   482.00  80.500    PBC<MDA HF181 
   497.05        8. 256.78   1.22  1.260E-02   497.05  90.900    PBC<MDA RU103 
   511.86      104.  20.95   2.48  1.230E-02   511.86  20.000  2.357E+01 RH106 
   513.98       19. 126.68   1.24  1.226E-02   513.98   0.430    PBC<MDA Kr85  
   563.24        6. 362.65   1.28  1.135E-02   563.24   8.350    PBC<MDA CS134 
   569.47        2. 696.85   1.29  1.125E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.505E+00 PA234 
                                               569.70  97.740  1.263E-01 BI207 
   583.39      139.  14.08   1.46  1.103E-02   583.02  84.500  8.143E+00 TL208 
   609.43     2030.   2.45   1.22  1.063E-02   609.31  46.090  2.301E+02 BI214 
                                               610.30   5.750  1.847E+03 RU103 
   702.63       15. 135.64   1.40  9.438E-03   702.63  97.900    PBC<MDA NB94  
   723.65       10. 194.08   1.42  9.211E-03   723.36  20.220    PBC<MDA EU154 
                                               724.20  44.150  1.311E+00 ZR95  
   727.46       44.  25.76   1.42  9.170E-03   727.17   7.550  3.525E+01 BI212 
   768.33      183.  13.15   1.30  8.757E-03
   778.92        6. 305.49   1.46  8.657E-03   778.92  12.940    PBC<MDA EU152 
   785.42       51.  37.88   1.47  8.597E-03   785.42   1.280  2.551E+02 BI212 
   860.56       21.  88.92   1.53  7.963E-03   860.56  12.420    PBC<MDA TL208 
   884.68       22.  89.33   1.55  7.781E-03   884.68  72.680    PBC<MDA AG110M
   889.28       22.  90.76   1.55  7.747E-03   889.28  99.984    PBC<MDA Sc46  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:22:04 PMPage  4
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191212.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   911.07      103.  18.85   1.57  7.591E-03   911.07  29.000  2.599E+01 AC228 
   946.02       10. 181.18   1.60  7.355E-03   946.02  13.400    PBC<MDA PA234 
   967.37       22.  77.87   1.61  7.209E-03   968.97  17.460    PBC<MDA AC228 
   996.36       20.  83.63   1.63  7.042E-03   996.33  10.600    PBC<MDA EU154 
  1001.00        5. 369.02   1.64  7.014E-03  1001.00   0.837    PBC<MDA PA234M
  1004.86       18.  92.99   1.64  6.992E-03  1004.77  18.010    PBC<MDA EU154 
  1037.84        3. 706.23   1.66  6.805E-03  1037.84  14.130    PBC<MDA Co56  
  1050.36       12. 118.57   1.67  6.736E-03  1050.36   1.560    PBC<MDA RH106 
  1077.40       24.  50.14   1.69  6.594E-03  1077.40   3.300    PBC<MDA Ga68  
  1112.18       16. 204.23   1.72  6.421E-03  1112.07  13.644    PBC<MDA EU152 
  1115.65        8. 387.07   1.72  6.404E-03  1115.55  50.600    PBC<MDA ZN65  
  1120.35      455.   5.18   1.79  6.381E-03  1120.29  15.100  2.626E+02 BI214 
                                              1120.55  99.987  3.966E+01 Sc46  
                                              1121.30  34.900  1.137E+02 Ta182 
  1173.24       15.  93.68   1.76  6.138E-03  1173.24  99.900    PBC<MDA CO60  
  1189.05       15.  83.95   1.77  6.069E-03  1189.05  16.200    PBC<MDA Ta182 
  1238.49      196.   8.35   1.22  5.865E-03  1238.28  66.070  2.809E+01 Co56  
  1275.84        3. 455.01   1.83  5.725E-03  1274.54  35.190    PBC<MDA EU154 
  1332.50       14.  87.67   1.87  5.514E-03  1332.50  99.980    PBC<MDA CO60  
  1384.30        4. 457.35   1.90  5.340E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00       52.  31.56   1.91  5.264E-03  1408.00  21.005  2.629E+01 EU152 
  1460.89      119.  10.51   1.82  5.103E-03  1460.83  10.670  1.211E+02 K40   
  1690.98       16.  42.20   2.08  4.511E-03  1690.98  47.790  4.209E+00 SB124 
  1764.77      333.   5.51   1.99  4.351E-03  1764.49  15.400  2.762E+02 BI214 
  1836.06        7.  88.24   2.15  4.208E-03  1836.06  99.200    PBC<MDA Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   213.36    53.45       540.       205. 9.290E+03   22.33   0.893  -      s 
   298.66    74.75       738.       996. 3.164E+04    4.99   0.813  -       D
   308.03    77.09       587.      1687. 5.241E+04    3.17   0.815  -       D
   317.07    79.35       479.       134. 4.097E+03   24.60   0.817  -       D
   335.60    84.06       491.       218. 6.424E+03   15.92   0.822  -      sD
   358.84    89.86       513.       267. 7.641E+03   13.48   0.828  -       D
   616.25   154.09       283.        62. 1.927E+03   43.10   0.490  -      sM
   943.92   235.92       181.        53. 2.271E+03   38.29   0.975  -      sD
  1079.15   269.62       189.        59. 2.820E+03   35.35   1.008  -      sD
  1353.27   338.23       152.       110. 6.354E+03   22.49   0.915  -      s 
  3074.03   768.33        72.       183. 2.090E+04   13.15   1.302  -       M
  4954.07  1238.49        11.       196. 3.342E+04    8.34   1.220  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:22:04 PMPage  5
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191212.An1             
                                                                                 

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.38    46.71       454.       257.     0.143    16.59   0.842s
 TH-227    200.11    50.14      1346.        40.     0.022   130.50   0.787s
 AM-241    237.72    59.54      1024.        32.     0.018   171.07   0.797s
 TH-234    252.99    63.35       704.       302.     0.168    16.21   0.985s
 Sn-126    256.71    64.28      1867.       -56.    -0.031   109.78   0.802 
 BA-133    323.61    80.99     10158.       -54.    -0.030    91.68   0.819 
 Np-237    345.63    86.49     10078.         0.     0.000   262.92   0.825A
 EU-155    345.84    86.54     10024.       -54.    -0.030   262.22   0.825 
 Sn-126    347.43    86.94      9970.       -54.    -0.030   261.43   0.825 
 Sn-126    349.95    87.57       661.       545.     0.303     7.93   0.825D
 Cd-109    351.83    88.04      9778.       -54.    -0.030   258.51   0.826s
 Nd-147    364.08    91.10      9724.       -54.    -0.030   256.84   0.829s
 TH-234    370.05    92.59       567.       377.     0.210    10.30   0.831D
 AC-228    373.09    93.35      9610.       -55.    -0.030   254.63   0.832 
 Gd-153    389.70    97.50      1400.       -48.    -0.027   111.45   0.836s
 Np-239    397.71    99.50      1252.        12.     0.007   421.92   0.838 
 Gd-153    412.52   103.20      1332.        30.     0.017   170.16   0.842s
 Np-239    414.52   103.70      1362.         0.     0.000  1000.00   0.842s
 EU-155    420.98   105.31      2316.       -47.    -0.026    62.17   0.844 
 Np-239    424.25   106.13      2329.       -38.    -0.021   180.89   0.845 
 EU-154    492.18   123.10       838.        42.     0.023    98.77   0.862s
 PA-234    524.99   131.29      1782.       -47.    -0.026   127.28   0.871s
 HF-181    531.91   133.02      1762.       -48.    -0.027   124.32   0.872 
 CE-144    533.97   133.54      1810.       -48.    -0.027   125.90   0.873 
 HF-181    545.02   136.30      1817.       -48.    -0.027   125.72   0.876s
 CO-57     545.72   136.47      1907.         0.     0.000   951.15   0.876A
 Tc-99m    561.88   140.51      1757.       -20.    -0.011   297.24   0.880s
 U-235     574.99   143.79      1699.        45.     0.025   129.55   0.883s
 CE-141    581.61   145.44      1660.       -32.    -0.018   179.06   0.885 
 U-235     653.42   163.38       843.        43.     0.024    96.82   0.903 
 Cf-251    706.34   176.60       577.        34.     0.019   125.63   0.916 
 U-235     744.31   186.09       502.       770.     0.428     6.74   1.082 
 TH-229    774.03   193.51       630.       -10.    -0.006   447.77   0.933s
 U-235     821.35   205.33       550.        34.     0.019   123.94   0.945 
 TH-229    843.44   210.85       490.        40.     0.022    99.75   0.950s
 Cf-251    908.08   227.00       460.       -14.    -0.008   273.92   0.966s
 TH-227    943.98   235.97      2302.       -38.    -0.021   180.34   0.975s
 PB-212    954.64   238.63       259.       457.     0.254     6.83   0.978D
 PB-214    968.10   242.00       257.       770.     0.428     4.66   0.981D
 EU-152    978.89   244.69      2416.       -31.    -0.017    50.35   0.984s
 TH-227   1025.11   256.24       491.       -40.    -0.022   104.69   0.995s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:22:04 PMPage  6
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191212.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cd-113m  1054.97   263.70       846.       -37.    -0.021   111.67   1.002s
 BI-210M  1063.50   265.83       801.       -37.    -0.021   108.51   1.005s
 TL-208   1109.33   277.28       539.       -37.    -0.021    61.75   1.016 
 Hg-203   1117.00   279.20       556.       -14.    -0.008   240.11   1.017s
 I-131    1137.41   284.30       319.        24.     0.013   140.90   1.022 
 PB-214   1181.06   295.21       219.      1660.     0.922     3.01   1.096 
 TL-210   1184.24   296.00      3121.       -34.    -0.019   234.87   1.034s
 PB-212   1200.97   300.18       137.        78.     0.043    28.93   0.742s
 PA-231   1200.53   300.07      3087.       -34.    -0.019   232.68   1.038s
 PA-233   1200.97   300.18      3053.       -34.    -0.019   231.41   1.038s
 PA-231   1210.86   302.65      3019.       -34.    -0.019   229.60   1.040s
 BA-133   1211.66   302.85      2986.       -34.    -0.019   228.26   1.040s
 Ba-140   1219.66   304.85      2952.       -34.    -0.019   226.55   1.042s
 Ir-192   1234.03   308.44      2893.        19.     0.011   399.29   1.046s
 PA-233   1248.32   312.01      2943.       -35.    -0.019   221.05   1.049 
 Ir-192   1266.25   316.49       539.       -33.    -0.018   100.43   1.053s
 CR-51    1280.63   320.08       170.        33.     0.018    58.62   1.057D
 La-140   1315.35   328.76       253.        17.     0.009   178.37   1.065 
 Cf-249   1334.08   333.44       268.       -19.    -0.010   165.60   1.070s
 AC-228   1353.61   338.32       749.        21.     0.012   181.66   1.074s
 Cs-136   1362.62   340.57       770.         0.     0.000  1000.00   1.077s
 HF-181   1383.66   345.83       262.        25.     0.014   122.06   1.082 
 PB-214   1408.30   351.99       231.      2890.     1.605     2.16   1.109 
 BA-133   1424.36   356.00      3418.       -34.    -0.019   242.69   1.091s
 I-131    1458.32   364.48       235.       -31.    -0.017    95.45   1.099s
 BA-133   1535.78   383.84       408.        28.     0.015   104.69   1.117s
 Cf-249   1552.22   387.95       436.        26.     0.014   117.21   1.121s
 SN-113   1567.19   391.69       495.        23.     0.013   138.37   1.125s
 SB-125   1711.99   427.88       216.       -11.    -0.006   263.32   1.158s
 AG-108M  1736.25   433.94       176.        20.     0.011   133.90   1.164s
 PM-146   1816.05   453.88       184.       -15.    -0.008   175.66   1.182s
 SB-125   1854.01   463.37       198.        23.     0.013    88.74   1.191s
 Ir-192   1872.79   468.06       274.        15.     0.008   157.04   1.195 
 BE-7     1910.94   477.59       244.        24.     0.014    92.67   1.204s
 HF-181   1928.56   482.00       276.         6.     0.003   422.81   1.208s
 La-140   1948.65   487.02       168.        -9.    -0.005   283.93   1.212s
 RU-103   1988.80   497.05       108.         8.     0.004   256.78   1.221 
 RH-106   2048.06   511.86       187.       104.     0.058    20.95   2.485s
 Kr-85    2056.53   513.98       275.        19.     0.010   126.68   1.237s
 Nd-147   2124.62   531.00       156.       -26.    -0.014    96.08   1.252s
 CS-134   2253.60   563.24       108.         6.     0.003   362.65   1.280s
 CS-134   2277.94   569.32       136.       -13.    -0.007   129.86   1.286s
 PA-234   2278.54   569.47       150.         2.     0.001   696.85   1.286s
 BI-207   2279.47   569.70       148.         0.     0.000  1000.00   1.286s
 TL-208   2334.24   583.39        59.       137.     0.076    14.42   1.461 
 SB-125   2402.69   600.50      2534.       -24.    -0.013   300.78   1.313s
 SB-124   2411.61   602.73      2511.       -24.    -0.013    82.20   1.315s
 BI-214   2438.40   609.43        93.      2030.     1.128     2.45   1.219 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:22:04 PMPage  7
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191212.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RU-103   2441.89   610.30      2527.       -24.    -0.013   298.46   1.322s
 AG-108M  2457.82   614.28      2504.       -24.    -0.013   300.44   1.325 
 RH-106   2488.37   621.92       100.       -16.    -0.009   132.51   1.332s
 SB-125   2544.26   635.89       104.       -19.    -0.011   258.84   1.344s
 I-131    2548.61   636.97       153.       -12.    -0.007   144.82   1.345s
 AG-110M  2631.76   657.76       212.       -26.    -0.015    80.43   1.362s
 CS-137   2647.36   661.66       242.       -31.    -0.017   162.29   1.366s
 PM-144   2786.90   696.54       100.        -8.    -0.005   595.46   1.395s
 NB-94    2811.25   702.63        91.        15.     0.008   135.64   1.400 
 SB-124   2891.88   722.79       184.        -6.    -0.003   330.45   1.417s
 AG-108M  2892.48   722.94       178.         0.     0.000  1000.00   1.417s
 EU-154   2894.17   723.36       168.        10.     0.005   194.08   1.418s
 ZR-95    2897.53   724.20       205.       -23.    -0.013    92.08   1.418s
 BI-212   2909.41   727.17        42.        44.     0.024    25.76   1.421D
 PM-146   2943.61   735.72       113.       -26.    -0.014    76.80   1.428s
 ZR-95    3027.65   756.73        95.       -10.    -0.006   195.37   1.445s
 AG-110M  3056.50   763.94       367.       -25.    -0.014   111.45   1.451s
 NB-95    3063.89   765.79       342.       -19.    -0.011   137.57   1.453s
 PA-234M  3066.38   766.41       323.         0.     0.000  1000.00   1.453s
 EU-152   3116.41   778.92        65.         6.     0.003   305.49   1.463 
 BI-212   3142.41   785.42        70.        51.     0.028    37.88   1.468 
 CS-134   3184.20   795.87       238.       -27.    -0.015    82.56   1.477 
 TL-210   3199.12   799.60       265.       -27.    -0.015    86.73   1.480s
 CS-134   3208.53   801.95       364.       -30.    -0.017    90.30   1.482s
 CO-58    3243.82   810.78       155.       -18.    -0.010   102.36   1.489s
 La-140   3263.80   815.77       172.         0.     0.000  1000.00   1.493s
 Cs-136   3274.72   818.50       195.       -18.    -0.010   110.13   1.495s
 MN-54    3340.10   834.85       122.       -27.    -0.015    71.07   1.508s
 Co-56    3387.78   846.77        70.         0.     0.000  1000.00   1.518s
 TL-208   3442.95   860.56        75.        21.     0.012    88.92   1.529 
 NB-94    3485.08   871.10       117.       -23.    -0.013   103.25   1.537s
 EU-154   3493.61   873.23       171.        -3.    -0.002   556.96   1.539 
 PA-234   3522.80   880.53       217.       -25.    -0.014    87.05   1.544s
 PA-234   3533.64   883.24       242.       -10.    -0.006   213.65   1.547s
 AG-110M  3539.41   884.68       185.        22.     0.012    89.33   1.547s
 Sc-46    3557.79   889.28       181.        22.     0.012    90.76   1.551s
 Y-88     3592.83   898.04       103.       -25.    -0.014    75.40   1.558 
 AC-228   3644.94   911.07        61.       103.     0.057    18.85   1.568 
 AG-110M  3750.60   937.49       224.       -38.    -0.021    84.56   1.589s
 PA-234   3784.70   946.02        65.        10.     0.005   181.18   1.595s
 EU-152   3857.05   964.11       153.       -12.    -0.007   148.60   1.609 
 AC-228   3876.48   968.97       130.        22.     0.012    77.87   1.612s
 EU-154   3985.88   996.33       125.        20.     0.011    83.63   1.633s
 PA-234M  4004.55  1001.00       153.         5.     0.003   369.02   1.636s
 EU-154   4019.65  1004.77       131.        18.     0.010    92.99   1.639s
 Co-56    4151.87  1037.84        70.         3.     0.001   706.23   1.664s
 Cs-136   4192.77  1048.07        75.       -15.    -0.008    85.63   1.671s
 RH-106   4201.93  1050.36       100.        12.     0.007   118.57   1.673s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:22:04 PMPage  8
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191212.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-207   4255.11  1063.66        60.        -4.    -0.002   428.66   1.682s
 Ga-68    4310.04  1077.40        25.        24.     0.013    50.14   1.692s
 FE-59    4397.41  1099.25        65.       -12.    -0.007   150.50   1.708 
 EU-152   4448.68  1112.07       512.        16.     0.009   204.23   1.717s
 ZN-65    4462.56  1115.55       524.         8.     0.005   387.07   1.720s
 BI-214   4481.51  1120.29        38.       433.     0.240     5.22   1.723D
 Sc-46    4482.57  1120.55       532.         0.     0.000  1000.00   1.723 
 Ta-182   4485.56  1121.30       558.       -18.    -0.010   187.37   1.724 
 CO-60    4693.21  1173.24        41.        15.     0.009    93.68   1.760s
 Ta-182   4756.42  1189.05        30.        15.     0.008    83.95   1.771 
 Co-56    4953.23  1238.28       244.       -17.    -0.009    86.97   1.804s
 NA-22    5098.13  1274.53        72.       -22.    -0.012    57.86   1.828s
 EU-154   5098.17  1274.54        92.         3.     0.002   455.01   1.828s
 FE-59    5166.35  1291.60        43.        -6.    -0.003   265.36   1.840s
 TL-210   5251.91  1313.00        59.       -15.    -0.008   121.54   1.854 
 CO-60    5329.85  1332.50        27.        14.     0.008    87.67   1.866s
 AG-110M  5536.88  1384.30        64.         4.     0.002   457.35   1.899s
 EU-152   5631.62  1408.00        43.        52.     0.029    31.56   1.914 
 K-40     5842.98  1460.89         8.       119.     0.066    10.51   1.819s
 La-140   6383.73  1596.21        46.        -7.    -0.004   189.49   2.024s
 SB-124   6762.39  1690.98         6.        16.     0.009    42.20   2.076s
 BI-214   7057.17  1764.77         2.       333.     0.185     5.51   1.992 
 Co-56    7083.46  1771.35       335.         0.     0.000  1000.00   2.117s
 Y-88     7341.96  1836.06         6.         7.     0.004    88.24   2.149 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   9.8937E+00                                      5.31E+01             
                           477.60 9.894E+00 ?(  3.058E+01 9.27E+01 1.05E+01 G  
 
NA-22    C  -2.1686E+00                                      9.50E+02             
                          1274.53-2.169E+00  (  4.112E+00 5.79E+01 9.99E+01 G  
 
K-40     N   1.2111E+02                                      4.66E+11             
                          1460.83 1.211E+02 @(P 1.646E+01 1.05E+01 1.07E+01 G  
 
Sc-46    F   1.5470E+00                                      8.38E+01             
                           889.28 1.547E+00 &(  4.689E+00 9.08E+01 1.00E+02 G  
                          1120.55 0.000E+00 -   9.597E+00 1.00E+03 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:22:04 PMPage  9
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191212.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CR-51    F   1.0130E+01                                      2.77E+01             
                           320.08 1.013E+01  (  1.952E+01 5.86E+01 9.94E+00 G  
 
MN-54    C  -1.8341E+00                                      3.12E+02             
                           834.85-1.834E+00 ?(P 3.679E+00 7.11E+01 1.00E+02 G  
 
FE-59    F  -1.8199E+00                                      4.45E+01             
                          1099.25-1.820E+00  (  6.109E+00 1.51E+02 5.65E+01 G  
                          1291.60-1.287E+00 +   7.530E+00 2.65E+02 4.32E+01 G  
 
Co-56    C   1.8737E-01                                      7.73E+01             
                           846.77 0.000E+00 &(  2.872E+00 1.00E+03 9.99E+01 G  
                          1238.28-2.390E+00 + P 1.082E+01 8.70E+01 6.61E+01 G  
                          1037.84 1.513E+00 ?(P 2.416E+01 7.06E+02 1.41E+01 G  
                          1771.35 0.000E+00 -   7.282E+01 1.00E+03 1.55E+01  A 
 
CO-57    C   2.8090E-02                                      2.72E+02             
                                                            Derived Ave Activity  
                           122.06 2.809E-02 }(  2.312E+00 2.45E+03 8.56E+01 G  
                           136.47 0.000E+00 }   3.103E+01 9.51E+02 1.07E+01 G  
 
CO-58    C  -1.1788E+00                                      7.09E+01             
                           810.78-1.179E+00 ?(  4.048E+00 1.02E+02 9.95E+01 G  
 
CO-60    F   1.4109E+00                                      1.93E+03             
                          1332.50 1.420E+00 ?(P 2.716E+00 8.77E+01 1.00E+02 G  
                          1173.24 1.401E+00 ?(P 2.933E+00 9.37E+01 9.99E+01 G  
 
ZN-65    F   1.4391E+00                                      2.44E+02             
                          1115.55 1.439E+00 ?(  1.875E+01 3.87E+02 5.06E+01 G  
 
NB-94    I   8.8062E-01                                      7.41E+06             
                           702.63 8.806E-01 &(P 2.841E+00 1.36E+02 9.79E+01 G  
                           871.10-1.599E+00 +   3.743E+00 1.03E+02 9.99E+01 G  
 
ZR-95    I  -1.1885E+00                                      6.40E+01             
                           756.73-1.188E+00 &(  5.545E+00 1.95E+02 5.45E+01 G  
                           724.20-3.090E+00 +   9.498E+00 9.21E+01 4.42E+01 G  
 
NB-95    I  -1.2226E+00                                      6.40E+01             
                           765.79-1.223E+00 ?(  5.638E+00 1.38E+02 9.98E+01 G  
 
RU-103   I   3.8795E-01                                      3.93E+01             
                           497.05 3.880E-01 &(  2.480E+00 2.57E+02 9.09E+01 G  
                           610.30-2.173E+01 +   2.156E+02 2.98E+02 5.75E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:22:04 PMPage 10
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191212.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RH-106   I   1.5627E+00                                      3.74E+02             
                           621.92-8.386E+00 ?(  2.635E+01 1.33E+02 9.93E+00 G  
                          1050.36 6.489E+01 ?(P 2.603E+02 1.19E+02 1.56E+00 G  
                           511.86 2.357E+01 ?   1.499E+01 2.09E+01 2.00E+01 GA 
 
AG-108M  C   8.5661E-01                                      1.53E+05             
                           433.94 8.566E-01 &(P 2.810E+00 1.34E+02 9.05E+01 G  
                           722.94 0.000E+00 &   4.306E+00 1.00E+03 9.08E+01 G  
                           614.28-1.382E+00 &   1.381E+01 3.00E+02 8.98E+01 G  
 
AG-110M  F   2.0622E+00                                      2.50E+02             
                           884.68 2.179E+00 ?(  6.496E+00 8.93E+01 7.27E+01 G  
                           657.76-1.552E+00 -   4.151E+00 8.04E+01 9.46E+01 G  
                           937.49-8.345E+00 +   1.581E+01 8.46E+01 3.44E+01 G  
                          1384.30 1.713E+00 ?(  1.713E+01 4.57E+02 2.43E+01 G  
                           763.94-7.004E+00 +   2.607E+01 1.11E+02 2.23E+01 G  
 
SN-113   F   1.2990E+00                                      1.15E+02             
                           391.69 1.299E+00 ?(  6.008E+00 1.38E+02 6.40E+01 G  
 
SB-124   F   5.2683E-01                                      6.02E+01             
                           602.73-1.264E+00 ?(P 1.245E+01 8.22E+01 9.83E+01 G  
                          1690.98 4.209E+00 ?(  3.557E+00 4.22E+01 4.78E+01 G  
                           722.79-3.261E+00 &   3.674E+01 3.30E+02 1.08E+01 G  
 
SB-125   I   1.3245E+00                                      1.01E+03             
                           427.88-1.446E+00 ?(  9.358E+00 2.63E+02 2.96E+01 G  
                           600.50-6.857E+00 &   6.858E+01 3.01E+02 1.79E+01 G  
                           635.89-9.190E+00 + P 2.407E+01 2.59E+02 1.13E+01 G  
                           463.37 9.156E+00 &(  2.710E+01 8.87E+01 1.05E+01 G  
 
I-131    I  -4.2941E-01                                      8.02E+00             
                           364.48-1.274E+00 ?(  3.088E+00 9.54E+01 8.17E+01 G  
                           284.30 1.081E+01 &(P 3.877E+01 1.41E+02 6.14E+00 G  
                           636.97-9.329E+00 &   4.570E+01 1.45E+02 7.17E+00 G  
 
Gd-153   F  -5.2998E-01                                      2.42E+02             
                            97.50-2.479E+00 &(  9.167E+00 1.11E+02 3.00E+01 G  
                           103.20 2.152E+00  (  1.219E+01 1.70E+02 2.18E+01 G  
 
Ga-68    C   7.2372E+01                                      4.71E-02             
                          1077.40 7.237E+01 ?(  7.843E+01 5.01E+01 3.30E+00 G  
 
Tc-99m   I  -3.7658E-01                                      2.51E-01             
                           140.51-3.766E-01 ?(  3.729E+00 2.97E+02 8.93E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:22:04 PMPage 11
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191212.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BA-133   F  -1.8374E+00                                      3.85E+03             
                           356.00-1.837E+00 ?(  1.480E+01 2.43E+02 6.20E+01 G  
                           302.85-5.406E+00 &   4.098E+01 2.28E+02 1.83E+01 G  
                           383.84 1.104E+01     3.852E+01 1.05E+02 8.94E+00 GA 
                            80.99-2.665E+00 + P 2.321E+01 9.17E+01 3.41E+01 GA 
 
CS-134   I  -1.5963E+00                                      7.54E+02             
                           795.87-2.076E+00 &(  5.699E+00 8.26E+01 8.55E+01 G  
                           604.71-3.642E-01 &   1.250E+01 1.03E+03 9.76E+01 G  
                           569.32-4.173E+00 +   1.831E+01 1.30E+02 1.54E+01 G  
                           801.95-2.306E+01 +   6.929E+01 9.03E+01 8.69E+00 G  
                           563.24 3.313E+00 ?(P 3.001E+01 3.63E+02 8.35E+00 G  
 
CS-137   I  -2.0154E+00                                      1.10E+04             
                           661.66-2.015E+00  (P 4.945E+00 1.62E+02 8.52E+01 G  
 
CE-139   F  -4.7072E-02                                      1.38E+02             
                           165.85-4.707E-02 %(  3.381E+00 2.14E+03 7.99E+01 G  
 
Ba-140   I  -1.6097E-01                                      1.28E+01             
                           537.26-1.610E-01 %(P 9.899E+00 3.16E+03 2.44E+01 G  
                           162.66-5.567E-01 % P 4.287E+01 3.02E+03 6.22E+00 G  
                           304.85-2.327E+01 &   1.751E+02 2.27E+02 4.29E+00 G  
 
La-140   I  -2.1386E-01                                      1.28E+01             
                          1596.21-8.111E-01 ?(P 4.203E+00 1.89E+02 9.54E+01 G  
                           487.02-8.573E-01 &   6.011E+00 2.84E+02 4.55E+01 G  
                           328.76 2.593E+00 &(P 1.183E+01 1.78E+02 2.03E+01 G  
                           815.77 0.000E+00 +   1.831E+01 1.00E+03 2.33E+01 G  
 
CE-141   I  -1.1124E+00                                      3.25E+01             
                           145.44-1.112E+00 ?(  6.625E+00 1.79E+02 4.82E+01 G  
 
CE-144   I  -6.9112E+00                                      2.85E+02             
                           133.54-6.911E+00 ?(  2.887E+01 1.26E+02 1.11E+01 G  
 
PM-144   C  -4.9372E-01                                      3.63E+02             
                           696.54-4.937E-01 ?(P 2.916E+00 5.95E+02 9.90E+01 G  
                           618.06-2.251E-02 & P 1.253E+01 1.18E+04 9.91E+01 G  
 
EU-152   F   3.3502E+00                                      4.94E+03             
                           121.78 0.000E+00 }   7.255E+00 2.85E+03 2.86E+01 G  
                           344.29 1.838E-01 %(  1.616E+01 2.61E+03 2.65E+01 G  
                          1112.07 1.001E+01 ?(  6.858E+01 2.04E+02 1.36E+01 G  
                           778.92 2.810E+00  (  2.002E+01 3.05E+02 1.29E+01 G  
                           964.11-6.306E+00 +   3.171E+01 1.49E+02 1.46E+01 G  
                           244.69-1.003E+01 & P 7.478E+01 5.03E+01 7.58E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:22:04 PMPage 12
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191212.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1408.00 2.629E+01     1.666E+01 3.16E+01 2.10E+01 GA 
 
EU-154   I   3.6086E+00                                      3.14E+03             
                           123.10 1.599E+00 &(P 5.241E+00 9.88E+01 4.08E+01 G  
                          1274.54 8.273E-01 &(  1.305E+01 4.55E+02 3.52E+01 G  
                           723.36 2.861E+00 ?(  1.885E+01 1.94E+02 2.02E+01 G  
                           873.23-1.919E+00 +   3.660E+01 5.57E+02 1.23E+01 G  
                          1004.77 7.948E+00 ?(  2.476E+01 9.30E+01 1.80E+01 G  
                           996.33 1.463E+01 ?(  4.084E+01 8.36E+01 1.06E+01 G  
 
EU-155   I  -3.3833E+00                                      1.81E+03             
                           105.31-3.383E+00 ?(P 1.644E+01 6.22E+01 2.12E+01 G  
                            86.54-2.848E+00 }   2.471E+01 2.62E+02 3.07E+01 G  
 
HF-181   F   1.1086E+00                                      4.24E+01             
                           482.00 2.983E-01 &(  4.280E+00 4.23E+02 8.05E+01 G  
                           133.02-1.766E+00 +   7.287E+00 1.24E+02 4.33E+01 G  
                           345.83 5.437E+00  (P 1.689E+01 1.22E+02 1.51E+01 G  
                           136.30-1.325E+01 &   5.529E+01 1.26E+02 5.85E+00 G  
 
Ta-182   F  -3.6421E-01                                      1.14E+02             
                          1121.30-4.486E+00  (  2.815E+01 1.87E+02 3.49E+01 G  
                          1221.41 4.624E-01 %   1.150E+01 1.12E+03 2.70E+01 G  
                          1189.05 8.516E+00  (  1.595E+01 8.39E+01 1.62E+01 G  
 
Hg-203   F  -4.6808E-01                                      4.66E+01             
                           279.20-4.681E-01  (  3.771E+00 2.40E+02 8.15E+01 G  
 
TL-208   N   8.1432E+00                                      6.98E+02             
                           583.02 8.143E+00  (P 2.301E+00 1.44E+01 8.45E+01 G  
                           277.28-1.601E+01 & P 4.766E+01 6.17E+01 6.31E+00 G  
                           860.56 1.194E+01 +   2.414E+01 8.89E+01 1.24E+01 G  
 
PM-146   C  -9.4368E-01                                      2.02E+03             
                           453.88-9.437E-01 ?(P 4.144E+00 1.76E+02 6.50E+01 G  
                           747.16-1.467E-01 % P 7.591E+00 2.48E+03 3.40E+01 G  
                           735.72-7.045E+00 + P 1.422E+01 7.68E+01 2.25E+01 G  
 
Y-88     F   9.8425E-01                                      1.07E+02             
                          1836.06 9.843E-01  (P 1.888E+00 8.82E+01 9.92E+01 G  
                           898.04-1.962E+00 + P 3.853E+00 7.54E+01 9.37E+01 G  
 
Cd-113m     -1.6146E+04                                      5.33E+03             
                           263.70-1.615E+04 ?(  5.994E+04 1.12E+02 6.00E-03   K
 
Cd-109   F  -2.2937E+01                                      4.53E+02             
                            88.04-2.294E+01 ?(  1.963E+02 2.59E+02 3.79E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:22:04 PMPage 13
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191212.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cf-251   T   3.7717E+00                                      3.28E+05             
                           176.60 3.772E+00  (  1.259E+01 1.26E+02 1.70E+01 G  
                           227.00-5.107E+00 +   3.745E+01 2.74E+02 6.30E+00 GA 
 
Cf-249   T   1.3891E+00                                      1.28E+05             
                           387.95 1.389E+00 ?(  5.435E+00 1.17E+02 6.60E+01 G  
                           333.44-3.805E+00 &   1.609E+01 1.66E+02 1.55E+01 G  
 
Sn-126       2.3378E+01                                      3.65E+07             
                            87.57 2.338E+01 +   5.256E+00 7.93E+00 3.75E+01 GA 
                            64.28-1.165E+01  (  4.239E+01 1.10E+02 9.70E+00 G  
                            86.94-9.654E+00 +   8.353E+01 2.61E+02 9.04E+00 GA 
 
PB-210   N   1.8818E+02                                      8.14E+03             
                            46.54 1.882E+02  (P 7.453E+01 1.66E+01 4.25E+00 G  
 
PB-212   N   2.5298E+01                                      6.98E+02             
                           238.63 2.530E+01  (P 4.296E+00 6.83E+00 4.33E+01 G  
                           300.03 6.901E+01 + P 5.053E+01 2.89E+01 3.28E+00 GA 
 
PB-214   N   2.5125E+02                                      5.84E+05             
                           351.93 2.541E+02  (P 6.472E+00 2.16E+00 3.76E+01 G  
                           295.09 2.457E+02  (P 1.061E+01 3.01E+00 1.93E+01 G  
                           242.00 2.510E+02     2.527E+01 4.66E+00 7.43E+00 GA 
 
BI-207   C  -4.4750E-01                                      1.18E+04             
                          1063.66-4.475E-01 ?(  4.341E+00 4.29E+02 7.45E+01 G  
                           569.70 0.000E+00 +   3.002E+00 1.00E+03 9.77E+01 G  
 
BI-212   N   3.5246E+01                                      6.98E+02             
                           727.17 3.525E+01  (  2.643E+01 2.58E+01 7.55E+00 G  
                           785.42 2.551E+02 + P 2.112E+02 3.79E+01 1.28E+00 GA 
 
U-235    N   1.0617E+01                                      2.57E+11             
                           143.79 6.810E+00 ?(P 2.928E+01 1.30E+02 1.10E+01 G  
                           205.33 1.436E+01 ?(  4.729E+01 1.24E+02 5.01E+00 G  
                           163.38 1.514E+01  (  4.866E+01 9.68E+01 5.08E+00 G  
                           185.72 2.778E+01     3.860E+00 6.74E+00 5.40E+01 GA 
 
BI-214   N   2.3011E+02                                      5.84E+05             
                           609.31 2.301E+02  (P 5.407E+00 2.45E+00 4.61E+01 G  
                          1120.29 2.494E+02 + P 1.823E+01 5.22E+00 1.51E+01 G  
                          1764.49 2.762E+02 + P 7.572E+00 5.51E+00 1.54E+01 G  
 
BI-210M  T  -1.9547E+00                                      1.10E+09             
                           265.83-1.955E+00 ?(  7.051E+00 1.09E+02 5.00E+01 G  
                           304.90 7.973E-01 &   2.661E+01 1.00E+03 2.80E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:22:04 PMPage 14
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191212.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AC-228   N   2.5986E+01                                      2.10E+03             
                           911.07 2.599E+01  (P 9.871E+00 1.89E+01 2.90E+01 G  
                           968.97 9.501E+00 & P 2.462E+01 7.79E+01 1.75E+01 G  
                           338.32 5.716E+00 - P 3.469E+01 1.82E+02 1.20E+01 G  
                            93.35-1.540E+01 -   1.298E+02 2.55E+02 5.56E+00 XA 
 
TH-227   N   5.8756E-01                                      7.95E+03             
                           256.24-1.454E+01  (  3.848E+01 1.05E+02 7.00E+00 G  
                           235.97-7.289E+00 +   4.366E+01 1.80E+02 1.23E+01 G  
                            50.14 1.383E+01 *(  5.996E+01 1.30E+02 8.00E+00 G  
 
TH-229   N   8.9783E+00                                      2.68E+06             
                           193.51-4.577E+00  (  5.478E+01 4.48E+02 4.40E+00 G  
                           210.85 2.893E+01 ?(P 7.656E+01 9.97E+01 2.99E+00 G  
 
TH-234   N   1.0647E+02                                      1.63E+12             
                            92.59 1.065E+02  (P 3.205E+01 1.03E+01 5.58E+00 G  
                            63.29 1.625E+02 + P 6.792E+01 1.62E+01 3.81E+00 G  
 
PA-231   N  -3.4378E+01                                      1.20E+07             
                           302.65-3.438E+01 ?(  2.621E+02 2.30E+02 2.88E+00 G  
                           300.07-3.987E+01 +   3.080E+02 2.33E+02 2.46E+00 G  
 
PA-233   C  -2.8928E+00                                      7.82E+08             
                           312.01-2.893E+00 &(  2.123E+01 2.21E+02 3.60E+01 G  
                           300.18-1.582E+01 +   1.216E+02 2.31E+02 6.20E+00 G  
 
PA-234   N   2.5908E-01                                      1.63E+12             
                           131.29-4.153E+00 &(  1.754E+01 1.27E+02 1.80E+01 G  
                           946.02 5.423E+00 ?(P 2.277E+01 1.81E+02 1.34E+01 G  
                           569.47 1.505E+00 ?(  3.606E+01 6.97E+02 8.20E+00 G  
                           883.24-7.724E+00 &   5.581E+01 2.14E+02 9.60E+00 G  
                           880.53-2.916E+01 +   8.458E+01 8.70E+01 6.00E+00 GA 
 
PA-234M  N   4.5243E+01                                      1.63E+12             
                          1001.00 4.524E+01 ?(P 5.715E+02 3.69E+02 8.37E-01 G  
                           766.41 0.000E+00 -   1.862E+03 1.00E+03 2.94E-01 G  
 
AM-241   T   1.9334E+00                                      1.58E+05             
                            59.54 1.933E+00 ?(P 9.276E+00 1.71E+02 3.59E+01 G  
 
Ir-192   F   1.1400E-01                                      7.40E+01             
                           316.49-1.154E+00 ?(  3.856E+00 1.00E+02 8.70E+01 G  
                           468.06 1.224E+00 ?(  6.468E+00 1.57E+02 5.18E+01 G  
                           308.44 1.781E+00 ?(  2.365E+01 3.99E+02 3.18E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:22:04 PMPage 15
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191212.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cs-136   F  -1.2265E+00                                      1.30E+01             
                           818.50-1.226E+00 ?(  4.531E+00 1.10E+02 1.00E+02 G  
                          1048.07-1.544E+00 &   4.432E+00 8.56E+01 8.00E+01 G  
                           340.57 0.000E+00 +   9.058E+00 1.00E+03 4.69E+01 G  
 
Np-239   T  -2.5618E+00                                      2.36E+00             
                           103.70 0.000E+00 +   1.119E+01 1.00E+03 2.40E+01 X  
                           106.13-2.562E+00 &(  1.539E+01 1.81E+02 2.27E+01 G  
                            99.50 1.226E+00 ?   1.729E+01 4.22E+02 1.50E+01 X  
 
Nd-147      -9.3164E+00                                      1.11E+01             
                           531.00-9.316E+00 &(  2.183E+01 9.61E+01 1.30E+01 G  
                            91.10-3.043E+00 +   2.587E+01 2.57E+02 2.83E+01 G  
 
TL-210   N  -1.8046E+00                                      5.84E+05             
                           799.60-1.805E+00 ?(  5.210E+00 8.67E+01 9.90E+01 G  
                           296.00-1.223E+00 +   9.535E+00 2.35E+02 7.90E+01 G  
                          1313.00-6.949E+00 +   1.820E+01 1.22E+02 2.10E+01 GA 
 
Kr-85    I   1.9854E+02                                      3.92E+03             
                           513.98 1.985E+02 &(  8.434E+02 1.27E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:22:04 PMPage 16
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191212.An1             
                                                                                 
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14      1346.        40.     0.022   130.50   1.383E+01   
 BA-133      80.99     10158.       -54.    -0.030    91.68  -2.665E+00  P
 EU-155      86.54     10024.       -54.    -0.030   262.22  -2.848E+00   
 Cd-109      88.04      9778.       -54.    -0.030   258.51  -2.294E+01   
 Nd-147      91.10      9724.       -54.    -0.030   256.84  -3.043E+00   
 Gd-153      97.50      1400.       -48.    -0.027   111.45  -2.479E+00   
 Np-239      99.50      1252.        12.     0.007   421.92   1.226E+00   
 Gd-153     103.20      1332.        30.     0.017   170.16   2.152E+00   
 EU-155     105.31      2316.       -47.    -0.026    62.17  -3.383E+00  P
 Np-239     106.13      2329.       -38.    -0.021   180.89  -2.562E+00   
 PA-234     131.29      1782.       -47.    -0.026   127.28  -4.153E+00   
 HF-181     133.02      1762.       -48.    -0.027   124.32  -1.766E+00   
 CE-144     133.54      1810.       -48.    -0.027   125.90  -6.911E+00   
 HF-181     136.30      1817.       -48.    -0.027   125.72  -1.325E+01   
 Tc-99m     140.51      1757.       -20.    -0.011   297.24  -3.766E-01   
 CE-141     145.44      1660.       -32.    -0.018   179.06  -1.112E+00   
 Cf-251     176.60       577.        34.     0.019   125.63   3.772E+00   
 TH-229     193.51       630.       -10.    -0.006   447.77  -4.577E+00   
 TH-229     210.85       490.        40.     0.022    99.75   2.893E+01  P
 Cf-251     227.00       460.       -14.    -0.008   273.92  -5.107E+00   
 TH-227     235.97      2302.       -38.    -0.021   180.34  -7.289E+00   
 TH-227     256.24       491.       -40.    -0.022   104.69  -1.454E+01   
 Cd-113m    263.70       846.       -37.    -0.021   111.67  -1.615E+04   
 BI-210M    265.83       801.       -37.    -0.021   108.51  -1.955E+00   
 Hg-203     279.20       556.       -14.    -0.008   240.11  -4.681E-01   
 I-131      284.30       319.        24.     0.013   140.90   1.081E+01  P
 TL-210     296.00      3121.       -34.    -0.019   234.87  -1.223E+00   
 PA-231     300.07      3087.       -34.    -0.019   232.68  -3.987E+01   
 PA-233     300.18      3053.       -34.    -0.019   231.41  -1.582E+01   
 PA-231     302.65      3019.       -34.    -0.019   229.60  -3.438E+01   
 BA-133     302.85      2986.       -34.    -0.019   228.26  -5.406E+00   
 Ba-140     304.85      2952.       -34.    -0.019   226.55  -2.327E+01   
 PA-233     312.01      2943.       -35.    -0.019   221.05  -2.893E+00   
 La-140     328.76       253.        17.     0.009   178.37   2.593E+00  P
 Cf-249     333.44       268.       -19.    -0.010   165.60  -3.805E+00   
 HF-181     345.83       262.        25.     0.014   122.06   5.437E+00  P
 BA-133     356.00      3418.       -34.    -0.019   242.69  -1.837E+00   
 I-131      364.48       235.       -31.    -0.017    95.45  -1.274E+00   
 BA-133     383.84       408.        28.     0.015   104.69   1.104E+01   
 Cf-249     387.95       436.        26.     0.014   117.21   1.389E+00   
 SN-113     391.69       495.        23.     0.013   138.37   1.299E+00   
 SB-125     427.88       216.       -11.    -0.006   263.32  -1.446E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:22:04 PMPage 17
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191212.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-108M    433.94       176.        20.     0.011   133.90   8.566E-01  P
 PM-146     453.88       184.       -15.    -0.008   175.66  -9.437E-01  P
 SB-125     463.37       198.        23.     0.013    88.74   9.156E+00   
 HF-181     482.00       276.         6.     0.003   422.81   2.983E-01   
 La-140     487.02       168.        -9.    -0.005   283.93  -8.573E-01   
 RU-103     497.05       108.         8.     0.004   256.78   3.880E-01   
 RH-106     511.86       187.       104.     0.058    20.95   2.357E+01   
 Kr-85      513.98       275.        19.     0.010   126.68   1.985E+02   
 Nd-147     531.00       156.       -26.    -0.014    96.08  -9.316E+00   
 CS-134     563.24       108.         6.     0.003   362.65   3.313E+00  P
 CS-134     569.32       136.       -13.    -0.007   129.86  -4.173E+00   
 PA-234     569.47       150.         2.     0.001   696.85   1.505E+00   
 SB-125     600.50      2534.       -24.    -0.013   300.78  -6.857E+00   
 SB-124     602.73      2511.       -24.    -0.013    82.20  -1.264E+00  P
 RU-103     610.30      2527.       -24.    -0.013   298.46  -2.173E+01   
 AG-108M    614.28      2504.       -24.    -0.013   300.44  -1.382E+00   
 RH-106     621.92       100.       -16.    -0.009   132.51  -8.386E+00   
 SB-125     635.89       104.       -19.    -0.011   258.84  -9.190E+00  P
 I-131      636.97       153.       -12.    -0.007   144.82  -9.329E+00   
 AG-110M    657.76       212.       -26.    -0.015    80.43  -1.552E+00   
 CS-137     661.66       242.       -31.    -0.017   162.29  -2.015E+00  P
 PM-144     696.54       100.        -8.    -0.005   595.46  -4.937E-01  P
 NB-94      702.63        91.        15.     0.008   135.64   8.806E-01  P
 SB-124     722.79       184.        -6.    -0.003   330.45  -3.261E+00   
 ZR-95      724.20       205.       -23.    -0.013    92.08  -3.090E+00   
 PM-146     735.72       113.       -26.    -0.014    76.80  -7.045E+00  P
 ZR-95      756.73        95.       -10.    -0.006   195.37  -1.188E+00   
 AG-110M    763.94       367.       -25.    -0.014   111.45  -7.004E+00   
 NB-95      765.79       342.       -19.    -0.011   137.57  -1.223E+00   
 CS-134     795.87       238.       -27.    -0.015    82.56  -2.076E+00   
 TL-210     799.60       265.       -27.    -0.015    86.73  -1.805E+00   
 CS-134     801.95       364.       -30.    -0.017    90.30  -2.306E+01   
 CO-58      810.78       155.       -18.    -0.010   102.36  -1.179E+00   
 Cs-136     818.50       195.       -18.    -0.010   110.13  -1.226E+00   
 MN-54      834.85       122.       -27.    -0.015    71.07  -1.834E+00  P
 NB-94      871.10       117.       -23.    -0.013   103.25  -1.599E+00   
 PA-234     880.53       217.       -25.    -0.014    87.05  -2.916E+01   
 PA-234     883.24       242.       -10.    -0.006   213.65  -7.724E+00   
 AG-110M    884.68       185.        22.     0.012    89.33   2.179E+00   
 Sc-46      889.28       181.        22.     0.012    90.76   1.547E+00   
 AG-110M    937.49       224.       -38.    -0.021    84.56  -8.345E+00   
 PA-234     946.02        65.        10.     0.005   181.18   5.423E+00  P
 PA-234M   1001.00       153.         5.     0.003   369.02   4.524E+01  P
 Co-56     1037.84        70.         3.     0.001   706.23   1.513E+00  P
 Cs-136    1048.07        75.       -15.    -0.008    85.63  -1.544E+00   
 RH-106    1050.36       100.        12.     0.007   118.57   6.489E+01  P
 BI-207    1063.66        60.        -4.    -0.002   428.66  -4.475E-01   
 Ga-68     1077.40        25.        24.     0.013    50.14   7.237E+01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:22:04 PMPage 18
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191212.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 FE-59     1099.25        65.       -12.    -0.007   150.50  -1.820E+00   
 Ta-182    1121.30       558.       -18.    -0.010   187.37  -4.486E+00   
 CO-60     1173.24        41.        15.     0.009    93.68   1.401E+00  P
 Ta-182    1189.05        30.        15.     0.008    83.95   8.516E+00   
 Co-56     1238.28       244.       -17.    -0.009    86.97  -2.390E+00  P
 NA-22     1274.53        72.       -22.    -0.012    57.86  -2.169E+00   
 FE-59     1291.60        43.        -6.    -0.003   265.36  -1.287E+00   
 TL-210    1313.00        59.       -15.    -0.008   121.54  -6.949E+00   
 CO-60     1332.50        27.        14.     0.008    87.67   1.420E+00  P
 AG-110M   1384.30        64.         4.     0.002   457.35   1.713E+00   
 La-140    1596.21        46.        -7.    -0.004   189.49  -8.111E-01  P
 SB-124    1690.98         6.        16.     0.009    42.20   4.209E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    9.8935E+00    9.8937E+00    9.267E+01%                3.06E+01
 NA-22  #A   -2.1686E+00   -2.1686E+00    5.786E+01%                4.11E+00
 K-40   #     1.2111E+02    1.2111E+02    1.051E+01%                1.65E+01
 Sc-46  #A    1.5470E+00    1.5470E+00    9.076E+01%                4.69E+00
 CR-51  #A    1.0129E+01    1.0130E+01    5.862E+01%                1.95E+01
 MN-54  #A   -1.8340E+00   -1.8341E+00    7.107E+01%                3.68E+00
 FE-59  #A   -1.8199E+00   -1.8199E+00    1.505E+02%                6.11E+00
 Co-56  #A    1.8736E-01    1.8737E-01    6.121E+02%                2.87E+00
 CO-57  #A    2.8089E-02    2.8090E-02    2.447E+03%                3.10E+01
 CO-58  #A   -1.1788E+00   -1.1788E+00    1.024E+02%                4.05E+00
 CO-60  #A    1.4109E+00    1.4109E+00    6.415E+01%                2.72E+00
 ZN-65  #A    1.4391E+00    1.4391E+00    3.871E+02%                1.87E+01
 NB-94  #A    8.8062E-01    8.8062E-01    1.356E+02%                2.84E+00
 ZR-95  #A   -1.1885E+00   -1.1885E+00    1.954E+02%                5.54E+00
 NB-95  #A   -1.2226E+00   -1.2226E+00    1.376E+02%                5.64E+00
 RU-103 #A    3.8795E-01    3.8795E-01    2.568E+02%                2.48E+00
 RH-106 #A    1.5627E+00    1.5627E+00    8.890E+01%                2.64E+01
 AG-108M#A    8.5661E-01    8.5661E-01    1.339E+02%                2.81E+00
 AG-110M#A    2.0622E+00    2.0622E+00    8.933E+01%                6.50E+00
 SN-113 #A    1.2990E+00    1.2990E+00    1.384E+02%                6.01E+00
 SB-124 #A    5.2682E-01    5.2683E-01    4.220E+01%                1.24E+01
 SB-125 #A    1.3245E+00    1.3245E+00    8.874E+01%                9.36E+00
 I-131  #A   -4.2937E-01   -4.2941E-01    8.509E+01%                3.09E+00
 Gd-153 #A   -5.2998E-01   -5.2998E-01    1.017E+02%                9.17E+00
 Ga-68  #A    7.1198E+01    7.2372E+01    5.014E+01%                7.84E+01
 Tc-99m #A   -3.7543E-01   -3.7658E-01    2.972E+02%                3.73E+00
 BA-133 #A   -1.8374E+00   -1.8374E+00    2.427E+02%                1.48E+01
 CS-134 #A   -1.5963E+00   -1.5963E+00    8.256E+01%                5.70E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:22:04 PMPage 19
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191212.An1             
                                                                                 
 CS-137 #A   -2.0154E+00   -2.0154E+00    1.623E+02%                4.94E+00
 CE-139 #A   -4.7072E-02   -4.7072E-02    2.142E+03%                3.38E+00
 Ba-140 #A   -1.6096E-01   -1.6097E-01    3.164E+03%                9.90E+00
 La-140 #A   -2.1385E-01   -2.1386E-01    1.301E+02%                4.20E+00
 CE-141 #A   -1.1124E+00   -1.1124E+00    1.791E+02%                6.63E+00
 CE-144 #A   -6.9112E+00   -6.9112E+00    1.259E+02%                2.89E+01
 PM-144 #A   -4.9372E-01   -4.9372E-01    5.955E+02%                2.92E+00
 EU-152  A    3.3502E+00    3.3502E+00    2.042E+02%                1.62E+01
 EU-154 #A    3.6086E+00    3.6086E+00    8.363E+01%                5.24E+00
 EU-155 #A   -3.3833E+00   -3.3833E+00    6.217E+01%                1.64E+01
 HF-181 #A    1.1086E+00    1.1086E+00    1.221E+02%                4.28E+00
 Ta-182 #A   -3.6421E-01   -3.6421E-01    8.395E+01%                2.82E+01
 Hg-203 #A   -4.6807E-01   -4.6808E-01    2.401E+02%                3.77E+00
 TL-208       8.1432E+00    8.1432E+00    1.442E+01%                2.30E+00
 PM-146 #A   -9.4368E-01   -9.4368E-01    1.757E+02%                4.14E+00
 Y-88    A    9.8424E-01    9.8425E-01    8.824E+01%                1.89E+00
 Cd-113m#A   -1.6146E+04   -1.6146E+04    1.117E+02%                5.99E+04
 Cd-109 #A   -2.2937E+01   -2.2937E+01    2.585E+02%                1.96E+02
 Cf-251 #A    3.7717E+00    3.7717E+00    1.256E+02%                1.26E+01
 Cf-249 #A    1.3891E+00    1.3891E+00    1.172E+02%                5.44E+00
 Sn-126 #     2.3378E+01    2.3378E+01    7.929E+00%                5.26E+00
 PB-210 #     1.8818E+02    1.8818E+02    1.659E+01%                7.45E+01
 PB-212       2.5298E+01    2.5298E+01    6.831E+00%                4.30E+00
 PB-214       2.5125E+02    2.5125E+02    1.852E+00%                6.47E+00
 BI-207 #A   -4.4750E-01   -4.4750E-01    4.287E+02%                4.34E+00
 BI-212       3.5246E+01    3.5246E+01    2.576E+01%                2.64E+01
 U-235   A    1.0617E+01    1.0617E+01    6.792E+01%                2.93E+01
 BI-214       2.3011E+02    2.3011E+02    2.447E+00%                5.41E+00
 BI-210M#A   -1.9547E+00   -1.9547E+00    1.085E+02%                7.05E+00
 AC-228 #     2.5986E+01    2.5986E+01    1.885E+01%                9.87E+00
 TH-227 #A    5.8756E-01    5.8756E-01    8.365E+01%                3.85E+01
 TH-229 #A    8.9783E+00    8.9783E+00    9.975E+01%                5.48E+01
 TH-234       1.0647E+02    1.0647E+02    1.030E+01%                3.21E+01
 PA-231 #A   -3.4378E+01   -3.4378E+01    2.296E+02%                2.62E+02
 PA-233 #A   -2.8928E+00   -2.8928E+00    2.210E+02%                2.12E+01
 PA-234 #A    2.5908E-01    2.5908E-01    1.273E+02%                1.75E+01
 PA-234M#A    4.5243E+01    4.5243E+01    3.690E+02%                5.71E+02
 AM-241 #A    1.9334E+00    1.9334E+00    1.711E+02%                9.28E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.81E+01
 Ir-192 #A    1.1400E-01    1.1400E-01    1.004E+02%                3.86E+00
 Cs-136 #A   -1.2264E+00   -1.2265E+00    1.101E+02%                4.53E+00
 Np-239 #A   -2.5610E+00   -2.5618E+00    1.809E+02%                1.54E+01
 Nd-147 #A   -9.3157E+00   -9.3164E+00    9.608E+01%                2.18E+01
 TL-210 #A   -1.8046E+00   -1.8046E+00    8.673E+01%                5.21E+00
 Kr-85  #A    1.9854E+02    1.9854E+02    1.267E+02%                8.43E+02
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:22:04 PMPage 20
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191212.An1             
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.8 keV)     1.000E+03  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.8 keV) 1.0002953E+03  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20191372 
-----------------------------------------------------------------------------                      
   Sample Description: 430282_Gamma_160-34280-A-2-B 
             Detector: Detector # 9       
             Batch ID: 430282                 
    Work Order Number: Gamma   
           Lot Number: 160-34280-A-2-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 12:42        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 12:42:23     Real Time: 1806   sec
        Analysis Time: 6/20/2019 13:12        Dead Time: 0.31   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 9_2019-06-08_1439.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -1.300E+00          636.5     8.277E+00    8.277E+00    2.784E+01
NA-22     -1.362E+00           58.3     7.946E-01    7.975E-01    2.608E+00
K-40       2.072E+02            6.9     1.427E+01    1.778E+01    1.922E+01
Sc-46     -9.229E-01          122.9     1.134E+00    1.135E+00    3.788E+00
CR-51     -7.665E+00          237.2     1.818E+01    1.819E+01    2.371E+01
MN-54     -1.376E+00           85.4     1.175E+00    1.177E+00    2.543E+00
FE-59      1.971E+00           82.5     1.627E+00    1.630E+00    3.452E+00
Co-56      9.262E-01           85.8     7.946E-01    7.960E-01    1.738E+00
CO-57     -8.130E-01           77.3     6.282E-01    6.297E-01    2.077E+00
CO-58     -1.144E+00           79.1     9.049E-01    9.068E-01    3.003E+00
CO-60      8.370E-01           77.8     6.513E-01    6.527E-01    1.804E+00
ZN-65     -2.871E+00          140.9     4.047E+00    4.049E+00    1.347E+01
NB-94      4.160E-01          125.1     5.205E-01    5.209E-01    2.566E+00
ZR-95      1.743E+00           57.3     9.984E-01    1.003E+00    2.365E+00
NB-95      1.510E+00           68.9     1.040E+00    1.043E+00    3.436E+00
RU-103     2.753E-01          262.1     7.217E-01    7.218E-01    1.710E+00
RH-106     1.514E+01           64.6     9.778E+00    9.810E+00    8.505E+01
AG-108M    4.970E-01          301.3     1.498E+00    1.498E+00    1.954E+00
AG-110M    3.176E+00           38.5     1.223E+00    1.234E+00    5.109E+00
SN-113     3.346E-01          388.3     1.299E+00    1.299E+00    4.355E+00
SB-124     9.890E-01          129.5     1.281E+00    1.282E+00    8.306E+00
SB-125     3.180E+00           92.4     2.939E+00    2.943E+00    6.189E+00
I-131     -4.056E-01          129.6     5.255E-01    5.259E-01    2.147E+00
Gd-153     2.901E+00          170.7     4.951E+00    4.954E+00    2.008E+01
Ga-68      1.894E+01          187.8     3.558E+01    3.559E+01    7.635E+01
Tc-99m     4.477E-01          176.5     7.901E-01    7.905E-01    2.626E+00
BA-133    -1.300E+00          240.5     3.127E+00    3.128E+00    1.037E+01
CS-134    -5.956E-01           69.4     4.133E-01    4.144E-01    3.477E+00
CS-137    -1.371E+00           76.5     1.049E+00    1.051E+00    3.474E+00
CE-139     9.232E-01           91.6     8.452E-01    8.498E-01    2.798E+00
Ba-140    -1.307E+00          218.0     2.850E+00    2.850E+00    7.240E+00
La-140     1.654E+00           81.5     1.348E+00    1.351E+00    2.377E+00
CE-141    -1.288E+00          122.2     1.573E+00    1.575E+00    5.216E+00
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CE-144    -6.122E+00          140.7     8.613E+00    8.618E+00    2.853E+01
PM-144     8.379E-01           77.5     6.495E-01    6.510E-01    2.362E+00
EU-152     3.407E+00           66.6     2.268E+00    2.275E+00    6.615E+00
EU-154     3.135E+00           76.9     2.411E+00    2.416E+00    4.489E+00
EU-155    -3.617E+00          233.7     8.452E+00    8.454E+00    2.832E+01
HF-181     5.348E-01          249.7     1.336E+00    1.336E+00    3.457E+00
Ta-182     4.551E-01           63.1     2.872E-01    2.881E-01    1.948E+01
Hg-203    -2.086E-01          414.5     8.647E-01    8.648E-01    2.896E+00
TL-208     9.254E+00           11.1     1.023E+00    1.130E+00    1.873E+00
PM-146     1.187E+00           91.5     1.087E+00    1.089E+00    2.579E+00
Y-88       2.311E-01          422.8     9.769E-01    9.770E-01    2.006E+00
Cd-113m   -1.483E+04           82.8     1.229E+04    1.233E+04    4.068E+04
Cd-109     0.000E+00         1.#INF     5.027E+01    5.027E+01    1.664E+02
Cf-251    -2.658E+00          164.3     4.367E+00    4.373E+00    1.102E+01
Cf-249    -5.404E-01           99.7     5.389E-01    5.396E-01    4.419E+00
Sn-126     7.682E+00          149.1     1.145E+01    1.146E+01    3.797E+01
PB-210     1.441E+02           16.8     2.422E+01    2.565E+01    5.782E+01
PB-212     2.554E+01            5.2     1.330E+00    2.121E+00    3.199E+00
PB-214     2.199E+02            1.5     3.200E+00    1.187E+01    4.868E+00
BI-207    -1.957E+00           83.0     1.625E+00    1.628E+00    3.417E+00
BI-212     4.613E+01           16.2     7.484E+00    7.858E+00    1.410E+01
U-235      1.384E+01           25.2     3.492E+00    3.562E+00    1.110E+01
BI-214     1.987E+02            2.0     3.952E+00    1.106E+01    3.763E+00
BI-210M   -1.803E+00           82.5     1.488E+00    1.492E+00    4.925E+00
AC-228     3.405E+01            9.9     3.379E+00    3.799E+00    7.028E+00
TH-227     1.881E+00          132.8     2.499E+00    2.501E+00    2.934E+01
TH-229    -5.302E+00          354.3     1.878E+01    1.879E+01    4.540E+01
TH-234     1.120E+02            8.6     9.619E+00    1.147E+01    2.733E+01
PA-231    -2.838E+01          215.6     6.118E+01    6.120E+01    2.028E+02
PA-233     1.459E-01         3381.1     4.932E+00    4.932E+00    1.639E+01
PA-234    -7.916E-01          149.9     1.187E+00    1.187E+00    1.790E+01
PA-234M    1.582E+02           43.6     6.893E+01    6.939E+01    3.892E+02
AM-241     2.222E+00          151.7     3.372E+00    3.374E+00    1.118E+01
Np-237     0.000E+00         1.#INF     1.495E+01    1.495E+01    4.942E+01
Ir-192     1.086E+00           85.8     9.319E-01    9.342E-01    2.561E+00
Cs-136    -5.362E-02           81.8     4.388E-02    4.399E-02    2.978E+00
Np-239     3.278E+00          240.5     7.883E+00    7.886E+00    2.607E+01
Nd-147     2.150E+00          242.7     5.219E+00    5.221E+00    1.374E+01
TL-210    -6.237E-01          151.5     9.449E-01    9.456E-01    3.171E+00
Kr-85      0.000E+00         1.#INF     5.555E+01    5.555E+01    6.269E+02
-----------------------------------------------------------------------------
Total      1.253E+03

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:12:40 PMPage  1
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191372.An1             
                                                                                 
 Sample description                                             
      430282_Gamma_160-34280-A-2-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20191372.An1

 Acquisition information
        Start time:                 6/20/2019 12:42:23 PM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.31 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          

                                 (Page 3 of 22)

Page 1084 of 1765



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:12:40 PMPage  2
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191372.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 12:42:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2019-06-08_1439.PBC
                                                 6/8/2019 2:39:18 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   46 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1382

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.45      284.  16.81   1.03  2.569E-02    46.54   4.250  1.441E+02 PB210 
    59.54       53. 151.74   1.01  3.659E-02    59.54  35.900    PBC<MDA AM241 
    63.28      362.  19.66   1.17  3.921E-02    63.29   3.810  1.347E+02 TH234 
                                                64.28   9.700  5.205E+01 Sn126 
    74.78     1350.   4.44   1.03  4.573E-02
    77.09     2230.   3.10   1.03  4.676E-02
    79.28       82.  59.73   1.03  4.766E-02
    83.84      299.  13.74   1.03  4.929E-02
    87.14      711.   6.81   1.04  5.027E-02    86.49  13.100  6.024E+01 Np237 
                                                86.54  30.700  2.570E+01 EU155 
                                                86.94   9.040  8.708E+01 Sn126 
                                                87.57  37.500  2.092E+01 Sn126 
                                                88.04   3.790  2.065E+02 Cd109 
    89.85      345.  12.72   1.04  5.096E-02
    91.10       71. 242.72   1.04  5.124E-02    91.10  28.300    PBC<MDA Nd147 
    92.71      547.   8.42   1.04  5.159E-02    92.59   5.584  1.056E+02 TH234 
                                                93.35   5.561    PBC<MDA AC228 
    97.48       71. 241.59   1.05  5.240E-02    97.50  30.000    PBC<MDA Gd153 
    99.50       71. 241.73   1.05  5.266E-02    99.50  15.000    PBC<MDA Np239 
   101.96       71. 241.17   1.05  5.303E-02   103.20  21.800    PBC<MDA Gd153 
   103.70       72. 241.64   1.05  5.307E-02   103.70  24.000    PBC<MDA Np239 
   106.13       71. 240.49   1.05  5.323E-02   106.13  22.700    PBC<MDA Np239 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:12:40 PMPage  3
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191372.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   112.63       86.  52.46   0.55  5.338E-02
   121.78       61.  88.75   1.07  5.305E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  7.520E-01 CO57  
   123.10       39. 133.00   1.07  5.296E-02   123.10  40.790    PBC<MDA EU154 
   140.51       36. 176.48   1.09  5.091E-02   140.51  89.300    PBC<MDA Tc99m 
   144.02      159.  32.12   1.34  5.035E-02   143.79  10.960  1.599E+01 U235  
   165.85       63.  91.55   1.11  4.736E-02   165.85  79.900    PBC<MDA CE139 
   185.89     1097.   5.91   1.25  4.400E-02   185.72  54.000  2.563E+01 U235  
   209.29      114.  38.58   0.38  4.072E-02
   235.97       52. 163.96   1.18  3.760E-02   235.97  12.300    PBC<MDA TH227 
   238.50      744.   5.20   1.18  3.733E-02   238.63  43.300  2.559E+01 PB212 
   241.81     1195.   3.76   1.18  3.699E-02   242.00   7.430  2.416E+02 PB214 
   284.30       12. 391.28   1.22  3.315E-02   284.30   6.140    PBC<MDA I131  
   295.01     2551.   2.59   1.17  3.232E-02   295.09  19.300  2.272E+02 PB214 
                                               296.00  79.000  5.562E+01 TL210 
   299.98       91.  27.00   1.24  3.195E-02   300.03   3.280  4.813E+01 PB212 
                                               300.07   2.460  6.418E+01 PA231 
                                               300.18   6.200  2.547E+01 PA233 
   308.44       12. 800.95   1.24  3.135E-02   308.44  31.750    PBC<MDA Ir192 
   316.49       43.  86.63   1.25  3.080E-02   316.49  87.040    PBC<MDA Ir192 
   328.76       44. 133.60   1.26  2.999E-02   328.76  20.300    PBC<MDA La140 
   333.44       24. 249.82   1.27  2.970E-02   333.44  15.510    PBC<MDA Cf249 
   338.05      141.  20.99   1.44  2.942E-02   338.32  12.010    PBC<MDA AC228 
   340.57       44. 131.29   1.27  2.927E-02   340.57  46.900    PBC<MDA Cs136 
   344.29       44. 132.66   1.28  2.905E-02   344.29  26.500    PBC<MDA EU152 
   345.83        9. 632.12   1.28  2.896E-02   345.83  15.070    PBC<MDA HF181 
   351.74     4203.   1.92   1.15  2.861E-02   351.93  37.600  2.171E+02 PB214 
   383.84       39.  99.46   1.31  2.691E-02   383.84   8.940    PBC<MDA BA133 
   391.69       10. 388.27   1.32  2.653E-02   391.69  64.000    PBC<MDA SN113 
   427.88       38.  92.42   1.35  2.491E-02   427.88  29.600    PBC<MDA SB125 
   433.94        7. 499.31   1.35  2.466E-02   433.94  90.480    PBC<MDA AG108M
   453.79       34.  91.54   1.37  2.388E-02   453.88  65.000    PBC<MDA PM146 
   469.44       36.  85.79   1.38  2.335E-02   468.06  51.750    PBC<MDA Ir192 
   482.00       14. 249.75   1.40  2.286E-02   482.00  80.500    PBC<MDA HF181 
   497.05       10. 262.14   1.41  2.236E-02   497.05  90.900    PBC<MDA RU103 
   511.86      147.  19.63   2.67  2.188E-02   511.86  20.000  1.866E+01 RH106 
   531.00        5. 619.29   1.44  2.130E-02   531.00  13.000    PBC<MDA Nd147 
   563.24       23. 116.34   1.47  2.040E-02   563.24   8.350    PBC<MDA CS134 
   569.70       18. 106.89   1.47  2.023E-02   569.32  15.380  3.284E+00 CS134 
                                               569.47   8.200  6.160E+00 PA234 
                                               569.70  97.740    PBC<MDA BI207 
   583.19      280.  11.06   1.38  1.988E-02   583.02  84.500  9.254E+00 TL208 
   600.50       25. 335.45   1.50  1.946E-02   600.50  17.860    PBC<MDA SB125 
   602.73       26. 336.20   1.50  1.940E-02   602.73  98.260    PBC<MDA SB124 
   604.71       26. 336.99   1.50  1.936E-02   604.71  97.620    PBC<MDA CS134 
   609.23     3173.   1.99   1.55  1.925E-02   609.31  46.090  1.987E+02 BI214 
                                               610.30   5.750  1.595E+03 RU103 
   614.28       26. 337.52   1.51  1.913E-02   614.28  89.850    PBC<MDA AG108M
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:12:40 PMPage  4
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191372.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   618.06       26. 337.93   1.51  1.904E-02   618.06  99.100    PBC<MDA PM144 
   621.92       25. 351.26   1.51  1.896E-02   621.92   9.930    PBC<MDA RH106 
   635.89       10. 164.33   1.53  1.864E-02   635.89  11.310    PBC<MDA SB125 
   696.54       28.  77.52   1.58  1.741E-02   696.54  99.000    PBC<MDA PM144 
   702.63       10. 242.88   1.58  1.730E-02   702.63  97.900    PBC<MDA NB94  
   727.18      106.  16.22   1.72  1.686E-02   727.17   7.550  4.613E+01 BI212 
   736.41        4. 542.12   1.61  1.671E-02   735.72  22.500    PBC<MDA PM146 
   746.42       15. 151.60   1.62  1.651E-02   747.16  34.000    PBC<MDA PM146 
   756.02       28.  57.28   3.29  1.635E-02   756.73  54.460    PBC<MDA ZR95  
   765.79       44.  68.85   1.63  1.621E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  5.129E+02 PA234M
   766.41       52.  43.58   1.63  1.620E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  6.084E+02 PA234M
   785.38       31.  79.40   1.65  1.590E-02   785.42   1.280    PBC<MDA BI212 
   815.77       28.  81.54   1.67  1.544E-02   815.77  23.280    PBC<MDA La140 
   846.45       25.  85.79   1.70  1.501E-02   846.77  99.935    PBC<MDA Co56  
   861.56       13. 199.68   1.71  1.482E-02   860.56  12.420    PBC<MDA TL208 
   871.10       14. 125.11   1.71  1.468E-02   871.10  99.890    PBC<MDA NB94  
   886.07       13. 214.09   1.73  1.451E-02   884.68  72.680    PBC<MDA AG110M
   910.87      243.  13.89   1.53  1.418E-02   911.07  29.000  3.283E+01 AC228 
   946.02       12. 166.39   1.77  1.377E-02   946.02  13.400    PBC<MDA PA234 
   964.11       22. 120.03   1.79  1.357E-02   964.11  14.605    PBC<MDA EU152 
   969.09      153.  14.18   0.82  1.352E-02   968.97  17.460  3.607E+01 AC228 
   996.33       28.  77.15   1.81  1.323E-02   996.33  10.600    PBC<MDA EU154 
  1048.07       12. 102.60   1.85  1.271E-02  1048.07  80.000    PBC<MDA Cs136 
  1050.36       23.  64.59   1.85  1.269E-02  1050.36   1.560    PBC<MDA RH106 
  1077.40       12. 187.82   1.87  1.244E-02  1077.40   3.300    PBC<MDA Ga68  
  1099.25       25.  82.55   1.89  1.224E-02  1099.25  56.500    PBC<MDA FE59  
  1120.19      746.   4.63   1.78  1.206E-02  1120.29  15.100  2.276E+02 BI214 
                                              1120.55  99.987  3.438E+01 Sc46  
                                              1121.30  34.900  9.856E+01 Ta182 
  1173.24       15. 125.16   1.94  1.163E-02  1173.24  99.900    PBC<MDA CO60  
  1189.05       18. 109.99   1.95  1.150E-02  1189.05  16.200    PBC<MDA Ta182 
  1221.41       22.  84.17   1.97  1.126E-02  1221.41  27.000    PBC<MDA Ta182 
  1237.91      335.   7.83   1.46  1.114E-02  1238.28  66.070  2.531E+01 Co56  
  1332.50       18.  92.49   2.05  1.050E-02  1332.50  99.980    PBC<MDA CO60  
  1384.38       47.  38.50   2.08  1.018E-02  1384.30  24.290  1.056E+01 AG110M
  1408.00      135.  14.54   2.10  1.004E-02  1408.00  21.005  3.557E+01 EU152 
  1460.65      388.   6.89   2.03  9.749E-03  1460.83  10.670  2.072E+02 K40   
  1596.21        8. 229.78   2.22  9.069E-03  1596.21  95.400    PBC<MDA La140 
  1690.98       11. 129.50   2.27  8.649E-03  1690.98  47.790    PBC<MDA SB124 
  1764.32      604.   4.49   2.27  8.351E-03  1764.49  15.400  2.609E+02 BI214 
  1836.06        3. 422.79   2.35  8.079E-03  1836.06  99.200    PBC<MDA Y88   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:12:40 PMPage  5
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191372.An1             
                                                                                 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.73    74.80      1119.      1350. 2.952E+04    4.44   1.025  -      sD
   307.96    77.11      1268.      2230. 4.769E+04    3.10   1.027  -       D
   316.72    79.30      1164.        82. 1.724E+03   59.73   1.029  -      sD
   334.97    83.87       689.       305. 6.183E+03   13.46   1.034  -       D
   359.00    89.88       769.       376. 7.383E+03   11.63   1.039  -       D
   450.08   112.63       613.        86. 1.608E+03   52.46   0.553  -      s 
   835.75   209.29       471.       115. 2.827E+03   28.24   1.152  -      sD
  4951.79  1237.91        49.       336. 3.013E+04    7.82   1.458  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.46    46.45       570.       284.     0.158    16.81   1.034 
 TH-227    200.20    50.14      2006.       -57.    -0.031   112.61   1.001s
 AM-241    237.77    59.54      3151.        53.     0.029   151.74   1.010s
 TH-234    252.77    63.29       974.       322.     0.179    14.80   1.014D
 Sn-126    256.74    64.28      3151.        53.     0.030   149.07   1.015 
 BA-133    323.56    80.99     15614.       -71.    -0.039   112.82   1.031 
 Np-237    345.55    86.49     15543.         0.     0.000   250.73   1.036A
 EU-155    345.76    86.54     15473.       -70.    -0.039   250.16   1.036D
 Sn-126    347.35    86.94     14960.        63.     0.035    86.05   1.037D
 Sn-126    349.87    87.57     14615.       261.     0.145    20.44   1.037D
 Cd-109    351.75    88.04     14998.         0.     0.000  1000.00   1.038A
 Nd-147    363.99    91.10     14685.        71.     0.039   242.72   1.041s
 TH-234    369.94    92.59       889.       553.     0.307     8.73   1.042D
 AC-228    372.98    93.35     14675.        70.     0.039   246.76   1.043s
 Gd-153    389.58    97.50     14722.        71.     0.040   241.59   1.047s
 Np-239    397.58    99.50     14793.        71.     0.040   241.73   1.049s
 Gd-153    412.37   103.20     14819.        71.     0.040   241.17   1.052s
 Np-239    414.37   103.70     14890.        72.     0.040   241.64   1.053s
 EU-155    420.82   105.31     15063.       -73.    -0.041   233.67   1.054s
 Np-239    424.09   106.13     14660.        71.     0.040   240.49   1.055s
 EU-152    486.67   121.78      1456.        61.     0.034    88.75   1.070s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:12:40 PMPage  6
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191372.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CO-57     487.80   122.06      1284.       -66.    -0.037    77.27   1.070s
 EU-154    491.95   123.10      1359.        39.     0.022   133.00   1.071s
 PA-234    524.72   131.29      4139.       -69.    -0.038   249.38   1.079s
 HF-181    531.64   133.02      4070.       -67.    -0.037   134.43   1.081s
 CE-144    533.69   133.54      3947.       -63.    -0.035   140.68   1.081s
 Tc-99m    561.57   140.51      1952.        36.     0.020   176.48   1.088s
 U-235     574.67   143.79       534.       138.     0.076    25.23   1.091D
 CE-141    581.29   145.44      2312.       -56.    -0.031   122.18   1.092s
 Ba-140    650.15   162.66      1833.       -65.    -0.036    94.41   1.108s
 U-235     653.03   163.38      1898.       -15.    -0.009   403.28   1.109 
 CE-139    662.92   165.85      1626.        63.     0.035    91.55   1.111s
 Cf-251    705.90   176.60      1045.       -37.    -0.021   164.28   1.122s
 U-235     743.03   185.89       744.      1097.     0.609     5.91   1.255 
 TH-229    773.52   193.51      1056.       -18.    -0.010   354.25   1.137s
 TH-229    842.87   210.85      1780.       -58.    -0.032   293.59   1.153s
 TH-227    943.33   235.97      3615.        52.     0.029   163.96   1.176s
 PB-212    953.97   238.63       376.       743.     0.413     5.21   1.179D
 PB-214    967.43   242.00       412.      1194.     0.664     3.76   1.182D
 EU-152    978.21   244.69      3596.       -11.    -0.006   751.74   1.185s
 TH-227   1024.39   256.24       764.       -26.    -0.014   209.06   1.195s
 Cd-113m  1054.23   263.70      1044.       -56.    -0.031    82.84   1.202s
 BI-210M  1062.75   265.83      1051.       -56.    -0.031    82.52   1.204s
 TL-208   1108.55   277.28       807.       -53.    -0.030    72.85   1.215 
 Hg-203   1116.22   279.20       900.       -10.    -0.006   414.50   1.216s
 I-131    1136.61   284.30       572.        12.     0.007   391.28   1.221 
 PB-214   1179.77   295.09       268.      2531.     1.406     2.19   1.231D
 TL-210   1183.41   296.00      5189.       -46.    -0.026   219.60   1.231s
 PB-212   1199.52   300.03       255.        91.     0.050    27.00   1.235D
 PA-231   1199.68   300.07      5143.       -47.    -0.026   217.93   1.235s
 PA-233   1200.12   300.18      5096.       -47.    -0.026   216.95   1.235 
 PA-231   1210.00   302.65      5050.       -47.    -0.026   215.56   1.237s
 BA-133   1210.81   302.85      5003.       -47.    -0.026   214.53   1.238s
 Ba-140   1218.80   304.85      4956.       -14.    -0.008   707.55   1.240s
 BI-210M  1218.99   304.90      4942.         0.     0.000  1000.00   1.240s
 Ir-192   1233.16   308.44      4930.        12.     0.007   800.95   1.243s
 Ir-192   1265.35   316.49       673.        43.     0.024    86.63   1.250s
 CR-51    1279.73   320.08       742.       -42.    -0.023   237.22   1.253s
 La-140   1314.43   328.76      1676.        44.     0.024   133.60   1.261s
 Cf-249   1333.15   333.44      1719.        24.     0.013   249.82   1.265s
 AC-228   1352.66   338.32      1603.        42.     0.024   134.71   1.270 
 Cs-136   1361.66   340.57      1646.        44.     0.024   131.29   1.272s
 EU-152   1376.53   344.29      1690.        44.     0.025   132.66   1.275 
 HF-181   1382.70   345.83      1734.         9.     0.005   632.12   1.276 
 PB-214   1406.36   351.74       386.      4203.     2.335     1.92   1.152 
 BA-133   1423.37   356.00      4889.       -41.    -0.023   240.54   1.285s
 I-131    1457.31   364.48       336.       -28.    -0.016   129.56   1.293s
 BA-133   1534.73   383.84       750.        39.     0.022    99.46   1.310s
 Cf-249   1551.17   387.95       871.       -42.    -0.024    99.72   1.314s

                                 (Page 8 of 22)

Page 1089 of 1765



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:12:40 PMPage  7
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191372.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SN-113   1566.12   391.69       783.        10.     0.006   388.27   1.317s
 SB-125   1710.86   427.88       290.        38.     0.021    92.42   1.349s
 AG-108M  1735.10   433.94       264.         7.     0.004   499.31   1.354s
 PM-146   1814.87   453.88       221.        34.     0.019    91.54   1.372s
 SB-125   1852.82   463.37       491.       -39.    -0.022    78.33   1.380s
 Ir-192   1871.59   468.06       459.        36.     0.020    85.79   1.384s
 BE-7     1909.73   477.60       648.        -6.    -0.003   636.52   1.392s
 HF-181   1927.34   482.00       576.        14.     0.008   249.75   1.396s
 La-140   1947.43   487.02       659.       -38.    -0.021    96.07   1.400s
 RU-103   1987.56   497.05       165.        10.     0.006   262.14   1.409s
 RH-106   2046.81   511.86       343.       147.     0.082    19.63   2.672s
 Kr-85    2055.27   513.98       490.         0.     0.000  1000.00   1.424s
 Nd-147   2123.35   531.00       199.         5.     0.003   619.29   1.438 
 Ba-140   2148.39   537.26       191.       -12.    -0.007   218.02   1.444s
 CS-134   2252.30   563.24       154.        23.     0.013   116.34   1.466s
 CS-134   2276.64   569.32       198.        -2.    -0.001   921.34   1.471s
 PA-234   2277.24   569.47       200.         0.     0.000  1000.00   1.471s
 BI-207   2278.16   569.70       184.        18.     0.010   106.89   1.471s
 TL-208   2332.10   583.19       134.       280.     0.156    11.06   1.378 
 SB-125   2401.36   600.50      3645.        25.     0.014   335.45   1.497s
 SB-124   2410.29   602.73      3670.        26.     0.014   336.20   1.499s
 CS-134   2418.21   604.71      3696.        26.     0.014   336.99   1.500s
 BI-214   2436.29   609.23       152.      3173.     1.763     1.99   1.550 
 RU-103   2440.56   610.30      3722.        26.     0.014   337.07   1.505s
 AG-108M  2456.49   614.28      3747.        26.     0.014   337.52   1.508 
 PM-144   2471.62   618.06      3773.        26.     0.014   337.93   1.512 
 RH-106   2487.04   621.92      3753.        25.     0.014   351.26   1.515s
 SB-125   2542.94   635.89       121.        10.     0.005   164.33   1.526s
 I-131    2547.28   636.97       165.       -20.    -0.011   323.36   1.527s
 AG-110M  2630.43   657.76       375.       -38.    -0.021   165.34   1.544s
 CS-137   2646.03   661.66       405.       -38.    -0.021    76.50   1.548s
 PM-144   2785.58   696.54       230.        28.     0.016    77.52   1.576 
 NB-94    2809.93   702.63       262.        10.     0.005   242.88   1.581s
 SB-124   2890.57   722.79       356.       -31.    -0.017    86.80   1.598s
 AG-108M  2891.17   722.94       325.       -22.    -0.012   118.31   1.598s
 EU-154   2892.86   723.36       352.       -35.    -0.020    77.39   1.598s
 ZR-95    2896.22   724.20       317.       -28.    -0.016    91.31   1.599s
 BI-212   2908.14   727.18        40.       106.     0.059    16.22   1.717s
 PM-146   2942.31   735.72       117.         4.     0.002   542.12   1.608s
 PM-146   2988.08   747.16       117.        15.     0.009   151.60   1.617s
 ZR-95    3023.54   756.02        57.        28.     0.016    57.28   3.291s
 AG-110M  3055.23   763.94       588.       -56.    -0.031    62.54   1.631s
 NB-95    3062.61   765.79       436.        44.     0.024    68.85   1.632s
 PA-234M  3065.10   766.41       232.        52.     0.029    43.58   1.633s
 EU-152   3115.14   778.92       150.       -14.    -0.008   194.18   1.643s
 BI-212   3141.15   785.42       285.        31.     0.017    79.40   1.648s
 CS-134   3182.96   795.87       306.       -34.    -0.019    75.67   1.656s
 TL-210   3197.88   799.60       340.       -17.    -0.010   151.50   1.659s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:12:40 PMPage  8
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191372.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134   3207.29   801.95       429.       -37.    -0.021    79.95   1.661s
 CO-58    3242.59   810.78       300.       -32.    -0.018    79.12   1.668s
 La-140   3262.58   815.77       248.        28.     0.016    81.54   1.672 
 Cs-136   3273.50   818.50       294.       -25.    -0.014    97.71   1.674s
 MN-54    3338.91   834.85       205.       -38.    -0.021    85.38   1.687s
 Co-56    3386.61   846.77        90.        25.     0.014    85.79   1.696s
 TL-208   3441.80   860.56       130.        13.     0.007   199.68   1.707s
 NB-94    3483.94   871.10       139.        14.     0.008   125.11   1.715s
 EU-154   3492.47   873.23       185.       -30.    -0.017    83.58   1.717s
 PA-234   3521.68   880.53       377.       -34.    -0.019    82.81   1.722s
 PA-234   3532.53   883.24       343.       -34.    -0.019    79.07   1.724s
 AG-110M  3538.30   884.68       409.        13.     0.007   214.09   1.725s
 Sc-46    3556.69   889.28       423.       -24.    -0.013   122.85   1.729s
 Y-88     3591.74   898.04       131.        -9.    -0.005   287.69   1.736s
 AC-228   3643.09   910.87       112.       243.     0.135    13.89   1.526 
 AG-110M  3749.60   937.49       370.       -53.    -0.029    26.15   1.766s
 PA-234   3783.72   946.02        80.        12.     0.007   166.39   1.772s
 EU-152   3856.11   964.11       327.        22.     0.012   120.03   1.786s
 AC-228   3876.05   969.09        57.       153.     0.085    14.18   0.819s
 EU-154   3985.03   996.33       228.        28.     0.016    77.15   1.810s
 PA-234M  4003.71  1001.00       256.         0.     0.000  1000.00   1.814s
 EU-154   4018.82  1004.77       260.        -2.    -0.001   913.46   1.816s
 Co-56    4151.13  1037.84       134.       -32.    -0.018    67.21   1.841 
 Cs-136   4192.07  1048.07        68.        12.     0.007   102.60   1.848 
 RH-106   4201.23  1050.36       101.        23.     0.013    64.59   1.850s
 BI-207   4254.46  1063.66       139.       -33.    -0.018    83.01   1.860s
 Ga-68    4309.44  1077.40        96.        12.     0.007   187.82   1.870 
 FE-59    4396.88  1099.25        75.        25.     0.014    82.55   1.886 
 EU-152   4448.20  1112.07      1010.       -32.    -0.018   143.35   1.895s
 ZN-65    4462.09  1115.55       979.       -32.    -0.018   140.94   1.897s
 BI-214   4480.66  1120.19        68.       746.     0.415     4.63   1.775 
 Sc-46    4482.12  1120.55       947.       -32.    -0.018   138.42   1.901 
 Ta-182   4485.12  1121.30       965.       -34.    -0.019   129.00   1.901 
 CO-60    4692.96  1173.24        70.        15.     0.009   125.16   1.938s
 Ta-182   4756.25  1189.05        68.        18.     0.010   109.99   1.949 
 Ta-182   4885.75  1221.41        57.        22.     0.012    84.17   1.972 
 Co-56    4953.27  1238.28       415.       -19.    -0.010   139.19   1.984 
 NA-22    5098.35  1274.53       108.       -27.    -0.015    58.34   2.008s
 EU-154   5098.39  1274.54       134.         0.     0.000  1000.00   2.008s
 TL-210   5252.32  1313.00        85.        -9.    -0.005   242.54   2.034s
 CO-60    5330.37  1332.50        45.        18.     0.010    92.49   2.047s
 AG-110M  5537.69  1384.30        51.        47.     0.026    38.50   2.082s
 EU-152   5632.56  1408.00        46.       135.     0.075    14.54   2.097s
 K-40     5843.31  1460.65        51.       388.     0.216     6.89   2.032 
 La-140   6385.95  1596.21        54.         8.     0.004   229.78   2.215s
 SB-124   6765.35  1690.98        32.        11.     0.006   129.50   2.272s
 BI-214   7059.65  1764.49        28.       579.     0.322     4.35   2.314D
 Co-56    7087.11  1771.35       655.       -20.    -0.011   185.32   2.318s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:12:40 PMPage  9
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191372.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Y-88     7346.20  1836.06        32.         3.     0.002   422.79   2.354s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -1.3003E+00                                      5.31E+01             
                           477.60-1.300E+00 ?(  2.784E+01 6.37E+02 1.05E+01 G  
 
NA-22    C  -1.3620E+00                                      9.50E+02             
                          1274.53-1.362E+00 ?(  2.608E+00 5.83E+01 9.99E+01 G  
 
K-40     N   2.0722E+02                                      4.66E+11             
                          1460.83 2.072E+02  (P 1.922E+01 6.89E+00 1.07E+01 G  
 
Sc-46    F  -9.2289E-01                                      8.38E+01             
                           889.28-9.229E-01 ?(  3.788E+00 1.23E+02 1.00E+02 G  
                          1120.55-1.461E+00 +   6.733E+00 1.38E+02 1.00E+02 G  
 
CR-51    F  -7.6653E+00                                      2.77E+01             
                           320.08-7.665E+00 ?(P 2.371E+01 2.37E+02 9.94E+00 G  
 
MN-54    C  -1.3757E+00                                      3.12E+02             
                           834.85-1.376E+00 ?(  2.543E+00 8.54E+01 1.00E+02 G  
 
FE-59    F   1.9707E+00                                      4.45E+01             
                          1099.25 1.971E+00  (  3.452E+00 8.25E+01 5.65E+01 G  
                          1291.60 9.916E-02 % P 4.919E+00 2.33E+03 4.32E+01 G  
 
Co-56    C   9.2616E-01                                      7.73E+01             
                           846.77 9.262E-01 ?(  1.738E+00 8.58E+01 9.99E+01 G  
                          1238.28-1.426E+00 + P 7.371E+00 1.39E+02 6.61E+01 G  
                          1037.84-9.933E+00 + P 1.737E+01 6.72E+01 1.41E+01 G  
                          1771.35-8.482E+00 +   5.258E+01 1.85E+02 1.55E+01  A 
 
CO-57    C  -8.1303E-01                                      2.72E+02             
                           122.06-8.130E-01 ?(  2.077E+00 7.73E+01 8.56E+01 G  
                           136.47-7.707E-07 %   2.986E+01 1.17E+09 1.07E+01 G  
 
CO-58    C  -1.1437E+00                                      7.09E+01             
                           810.78-1.144E+00 ?(  3.003E+00 7.91E+01 9.95E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:12:40 PMPage 10
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191372.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-60    F   8.3704E-01                                      1.93E+03             
                          1332.50 9.348E-01 &(  1.804E+00 9.25E+01 1.00E+02 G  
                          1173.24 7.392E-01 ?(P 1.988E+00 1.25E+02 9.99E+01 G  
 
ZN-65    F  -2.8712E+00                                      2.44E+02             
                          1115.55-2.871E+00 ?(  1.347E+01 1.41E+02 5.06E+01 G  
 
NB-94    I   4.1601E-01                                      7.41E+06             
                           702.63 3.123E-01 &(  2.566E+00 2.43E+02 9.79E+01 G  
                           871.10 5.177E-01 ?(  2.186E+00 1.25E+02 9.99E+01 G  
 
ZR-95    I   1.7430E+00                                      6.40E+01             
                           756.73 1.743E+00  (P 2.365E+00 5.73E+01 5.45E+01 G  
                           724.20-2.098E+00 -   6.378E+00 9.13E+01 4.42E+01 G  
 
NB-95    I   1.5103E+00                                      6.40E+01             
                           765.79 1.510E+00 ?(  3.436E+00 6.89E+01 9.98E+01 G  
 
RU-103   I   2.7531E-01                                      3.93E+01             
                           497.05 2.753E-01 ?(P 1.710E+00 2.62E+02 9.09E+01 G  
                           610.30 1.289E+01 ?   1.442E+02 3.37E+02 5.75E+00 GA 
 
RH-106   I   1.5140E+01                                      3.74E+02             
                           621.92 7.291E+00 &(  8.505E+01 3.51E+02 9.93E+00 G  
                          1050.36 6.510E+01 &(  1.388E+02 6.46E+01 1.56E+00 G  
                           511.86 1.866E+01 ?   1.130E+01 1.96E+01 2.00E+01 GA 
 
AG-108M  C   4.9702E-01                                      1.53E+05             
                           433.94 1.660E-01 ?(  1.954E+00 4.99E+02 9.05E+01 G  
                           722.94-7.914E-01 +   3.132E+00 1.18E+02 9.08E+01 G  
                           614.28 8.304E-01  (  9.307E+00 3.38E+02 8.98E+01 G  
 
AG-110M  F   3.1762E+00                                      2.50E+02             
                           884.68 7.097E-01 &(  5.109E+00 2.14E+02 7.27E+01 G  
                           657.76-1.233E+00 + P 3.002E+00 1.65E+02 9.46E+01 G  
                           937.49-6.189E+00 & P 1.077E+01 2.62E+01 3.44E+01 G  
                          1384.30 1.056E+01 ?(  8.083E+00 3.85E+01 2.43E+01 G  
                           763.94-8.621E+00 +   1.777E+01 6.25E+01 2.23E+01 G  
 
SN-113   F   3.3456E-01                                      1.15E+02             
                           391.69 3.346E-01 &(P 4.355E+00 3.88E+02 6.40E+01 G  
 
SB-124   F   9.8897E-01                                      6.02E+01             
                           602.73 7.439E-01 ?(  8.306E+00 3.36E+02 9.83E+01 G  
                          1690.98 1.493E+00 ?(P 3.902E+00 1.30E+02 4.78E+01 G  
                           722.79-9.538E+00 +   2.752E+01 8.68E+01 1.08E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:12:40 PMPage 11
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191372.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SB-125   I   3.1798E+00                                      1.01E+03             
                           427.88 2.881E+00 ?(P 6.189E+00 9.24E+01 2.96E+01 G  
                           600.50 4.076E+00  (  4.541E+01 3.35E+02 1.79E+01 G  
                           635.89 2.547E+00 ?(  1.424E+01 1.64E+02 1.13E+01 G  
                           463.37-8.906E+00 + P 2.391E+01 7.83E+01 1.05E+01 G  
 
I-131    I  -4.0561E-01                                      8.02E+00             
                           364.48-6.822E-01 ?(  2.147E+00 1.30E+02 8.17E+01 G  
                           284.30 3.275E+00 ?(  3.116E+01 3.91E+02 6.14E+00 G  
                           636.97-8.121E+00 + P 2.600E+01 3.23E+02 7.17E+00 G  
 
Gd-153   F   2.9009E+00                                      2.42E+02             
                            97.50 2.513E+00 &(  2.008E+01 2.42E+02 3.00E+01 G  
                           103.20 3.434E+00 &(  2.739E+01 2.41E+02 2.18E+01 G  
 
Ga-68    C   1.8941E+01                                      4.71E-02             
                          1077.40 1.894E+01 ?(  7.635E+01 1.88E+02 3.30E+00 G  
 
Tc-99m   I   4.4768E-01                                      2.51E-01             
                           140.51 4.477E-01 *(  2.626E+00 1.76E+02 8.93E+01 G  
 
BA-133   F  -1.2999E+00                                      3.85E+03             
                           356.00-1.300E+00 &(  1.037E+01 2.41E+02 6.20E+01 G  
                           302.85-4.462E+00 +   3.173E+01 2.15E+02 1.83E+01 G  
                           383.84 9.110E+00     3.010E+01 9.95E+01 8.94E+00 GA 
                            80.99-2.387E+00 + P 1.976E+01 1.13E+02 3.41E+01 GA 
 
CS-134   I  -5.9555E-01                                      7.54E+02             
                           795.87-1.386E+00 &(  3.477E+00 7.57E+01 8.55E+01 G  
                           604.71 7.514E-01 &   8.409E+00 3.37E+02 9.76E+01 G  
                           569.32-3.867E-01 &   1.219E+01 9.21E+02 1.54E+01 G  
                           801.95-1.529E+01 +   4.055E+01 8.00E+01 8.69E+00 G  
                           563.24 7.501E+00 &(  1.974E+01 1.16E+02 8.35E+00 G  
 
CS-137   I  -1.3708E+00                                      1.10E+04             
                           661.66-1.371E+00 ?(  3.474E+00 7.65E+01 8.52E+01 G  
 
CE-139   F   9.2323E-01                                      1.38E+02             
                           165.85 9.232E-01 ?(  2.798E+00 9.16E+01 7.99E+01 G  
 
Ba-140   I  -1.3070E+00                                      1.28E+01             
                           537.26-1.307E+00 ?(P 7.240E+00 2.18E+02 2.44E+01 G  
                           162.66-1.232E+01 +   3.851E+01 9.44E+01 6.22E+00 G  
                           304.85-5.770E+00 +   1.355E+02 7.08E+02 4.29E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:12:40 PMPage 12
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191372.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
La-140   I   1.6536E+00                                      1.28E+01             
                          1596.21 5.025E-01 ?(P 2.377E+00 2.30E+02 9.54E+01 G  
                           487.02-2.063E+00 +   6.583E+00 9.61E+01 4.55E+01 G  
                           328.76 3.979E+00 *(  1.765E+01 1.34E+02 2.03E+01 G  
                           815.77 4.343E+00 ?(  1.177E+01 8.15E+01 2.33E+01 G  
 
CE-141   I  -1.2877E+00                                      3.25E+01             
                           145.44-1.288E+00 ?(  5.216E+00 1.22E+02 4.82E+01 G  
 
CE-144   I  -6.1221E+00                                      2.85E+02             
                           133.54-6.122E+00 ?(  2.853E+01 1.41E+02 1.11E+01 G  
 
PM-144   C   8.3789E-01                                      3.63E+02             
                           696.54 9.179E-01 &(  2.362E+00 7.75E+01 9.90E+01 G  
                           618.06 7.580E-01  (  8.506E+00 3.38E+02 9.91E+01 G  
 
EU-152   F   3.4067E+00                                      4.94E+03             
                           121.78 2.251E+00 ?(  6.615E+00 8.87E+01 2.86E+01 G  
                           344.29 3.183E+00 &(  1.402E+01 1.33E+02 2.65E+01 G  
                          1112.07-1.061E+01 +   5.063E+01 1.43E+02 1.36E+01 G  
                           778.92-3.757E+00 +   1.604E+01 1.94E+02 1.29E+01 G  
                           964.11 6.073E+00 ?(  2.439E+01 1.20E+02 1.46E+01 G  
                           244.69-2.255E+00 -   5.635E+01 7.52E+02 7.58E+00 G  
                          1408.00 3.557E+01   P 9.027E+00 1.45E+01 2.10E+01 GA 
 
EU-154   I   3.1355E+00                                      3.14E+03             
                           123.10 1.016E+00 &(  4.489E+00 1.33E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   8.228E+00 1.00E+03 3.52E+01 G  
                           723.36-5.706E+00 +   1.464E+01 7.74E+01 2.02E+01 G  
                           873.23-9.377E+00 + P 2.044E+01 8.36E+01 1.23E+01 G  
                          1004.77-5.869E-01 &   1.826E+01 9.13E+02 1.80E+01 G  
                           996.33 1.129E+01 ?(  2.892E+01 7.72E+01 1.06E+01 G  
 
EU-155   I  -3.6171E+00                                      1.81E+03             
                           105.31-3.617E+00  (P 2.832E+01 2.34E+02 2.12E+01 G  
                            86.54-2.543E+00 &   2.104E+01 2.50E+02 3.07E+01 G  
 
HF-181   F   5.3478E-01                                      4.24E+01             
                           482.00 4.126E-01 ?(  3.457E+00 2.50E+02 8.05E+01 G  
                           133.02-1.664E+00 +   7.409E+00 1.34E+02 4.33E+01 G  
                           345.83 1.188E+00 &(  2.505E+01 6.32E+02 1.51E+01 G  
                           136.30-1.406E-06 %   5.449E+01 1.17E+09 5.85E+00 G  
 
Ta-182   F   4.5514E-01                                      1.14E+02             
                          1121.30-4.539E+00  (  1.948E+01 1.29E+02 3.49E+01 G  
                          1221.41 3.964E+00  (  6.905E+00 8.42E+01 2.70E+01 G  
                          1189.05 5.366E+00  (  1.226E+01 1.10E+02 1.62E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:12:40 PMPage 13
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191372.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Hg-203   F  -2.0862E-01                                      4.66E+01             
                           279.20-2.086E-01 &(  2.896E+00 4.15E+02 8.15E+01 G  
 
TL-208   N   9.2541E+00                                      6.98E+02             
                           583.02 9.254E+00  (P 1.873E+00 1.11E+01 8.45E+01 G  
                           277.28-1.386E+01 - P 3.526E+01 7.29E+01 6.31E+00 G  
                           860.56 3.829E+00 & P 1.687E+01 2.00E+02 1.24E+01 G  
 
PM-146   C   1.1874E+00                                      2.02E+03             
                           453.88 1.209E+00 ?(P 2.579E+00 9.15E+01 6.50E+01 G  
                           747.16 1.517E+00 ?(  5.249E+00 1.52E+02 3.40E+01 G  
                           735.72 6.273E-01 ?(P 7.842E+00 5.42E+02 2.25E+01 G  
 
Y-88     F   2.3105E-01                                      1.07E+02             
                          1836.06 2.311E-01 ?(  2.006E+00 4.23E+02 9.92E+01 G  
                           898.04-3.651E-01 + P 2.316E+00 2.88E+02 9.37E+01 G  
 
Cd-113m     -1.4834E+04                                      5.33E+03             
                           263.70-1.483E+04 &(  4.068E+04 8.28E+01 6.00E-03   K
 
Cf-251   T  -2.6582E+00                                      3.28E+05             
                           176.60-2.658E+00  (  1.102E+01 1.64E+02 1.70E+01 G  
                           227.00 6.856E-01 %   2.928E+01 1.76E+03 6.30E+00 GA 
 
Cf-249   T  -5.4044E-01                                      1.28E+05             
                           387.95-1.335E+00 *(  4.419E+00 9.97E+01 6.60E+01 G  
                           333.44 2.841E+00 *(  2.363E+01 2.50E+02 1.55E+01 G  
 
Sn-126       7.6823E+00                                      3.65E+07             
                            87.57 7.682E+00 }   1.664E+01 2.04E+01 3.75E+01 GA 
                            64.28 7.682E+00 &(  3.797E+01 1.49E+02 9.70E+00 G  
                            86.94 7.682E+00 }   7.009E+01 8.61E+01 9.04E+00 GA 
 
PB-210   N   1.4408E+02                                      8.14E+03             
                            46.54 1.441E+02  (  5.782E+01 1.68E+01 4.25E+00 G  
 
PB-212   N   2.5538E+01                                      6.98E+02             
                           238.63 2.554E+01  (P 3.199E+00 5.21E+00 4.33E+01 G  
                           300.03 4.813E+01 +   4.090E+01 2.70E+01 3.28E+00 GA 
 
PB-214   N   2.1994E+02                                      5.84E+05             
                           351.93 2.171E+02  (P 4.868E+00 1.92E+00 3.76E+01 G  
                           295.09 2.254E+02  (P 7.038E+00 2.19E+00 1.93E+01 G  
                           242.00 2.415E+02 +   1.967E+01 3.76E+00 7.43E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:12:40 PMPage 14
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191372.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-207   C  -1.9572E+00                                      1.18E+04             
                          1063.66-1.957E+00 ?(  3.417E+00 8.30E+01 7.45E+01 G  
                           569.70 5.170E-01 & P 1.852E+00 1.07E+02 9.77E+01 G  
 
BI-212   N   4.6129E+01                                      6.98E+02             
                           727.17 4.613E+01 *(  1.410E+01 1.62E+01 7.55E+00 G  
                           785.42 8.425E+01 +   2.221E+02 7.94E+01 1.28E+00 GA 
 
U-235    N   1.3841E+01                                      2.57E+11             
                           143.79 1.384E+01  (  1.110E+01 2.52E+01 1.10E+01 G  
                           205.33 9.989E-01 %   4.930E+01 1.48E+03 5.01E+00 G  
                           163.38-3.580E+00 -   4.812E+01 4.03E+02 5.08E+00 G  
                           185.72 2.563E+01     3.034E+00 5.91E+00 5.40E+01 GA 
 
BI-214   N   1.9874E+02                                      5.84E+05             
                           609.31 1.987E+02  (P 3.763E+00 1.99E+00 4.61E+01 G  
                          1120.29 2.276E+02 + P 1.253E+01 4.63E+00 1.51E+01 G  
                          1764.49 2.503E+02 + P 1.177E+01 4.35E+00 1.54E+01 G  
 
BI-210M  T  -1.8028E+00                                      1.10E+09             
                           265.83-1.803E+00  (  4.925E+00 8.25E+01 5.00E+01 G  
                           304.90 0.000E+00 +   2.074E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   3.4047E+01                                      2.10E+03             
                           911.07 3.283E+01  (  7.028E+00 1.39E+01 2.90E+01 G  
                           968.97 3.607E+01 *(P 8.900E+00 1.42E+01 1.75E+01 G  
                           338.32 6.657E+00 - P 2.978E+01 1.35E+02 1.20E+01 G  
                            93.35 1.343E+01 - P 1.096E+02 2.47E+02 5.56E+00 XA 
 
TH-227   N   1.8809E+00                                      7.95E+03             
                           256.24-5.800E+00 &(  2.934E+01 2.09E+02 7.00E+00 G  
                           235.97 6.252E+00 ?(  3.398E+01 1.64E+02 1.23E+01 G  
                            50.14-1.357E+01 +   5.064E+01 1.13E+02 8.00E+00 G  
 
TH-229   N  -5.3020E+00                                      2.68E+06             
                           193.51-5.302E+00 ?(  4.540E+01 3.54E+02 4.40E+00 G  
                           210.85-2.679E+01 + P 9.139E+01 2.94E+02 2.99E+00 G  
 
TH-234   N   1.1197E+02                                      1.63E+12             
                            92.59 1.067E+02  (  2.733E+01 8.73E+00 5.58E+00 G  
                            63.29 1.197E+02  (  5.509E+01 1.48E+01 3.81E+00 G  
 
PA-231   N  -2.8380E+01                                      1.20E+07             
                           302.65-2.838E+01 &(  2.028E+02 2.16E+02 2.88E+00 G  
                           300.07-3.297E+01 +   2.381E+02 2.18E+02 2.46E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:12:40 PMPage 15
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191372.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-233   C   1.4588E-01                                      7.82E+08             
                           312.01 1.459E-01 %(P 1.639E+01 3.38E+03 3.60E+01 G  
                           300.18-1.309E+01 +   9.409E+01 2.17E+02 6.20E+00 G  
 
PA-234   N  -7.9160E-01                                      1.63E+12             
                           131.29-4.070E+00 ?(P 1.790E+01 2.49E+02 1.80E+01 G  
                           946.02 3.612E+00  (  1.336E+01 1.66E+02 1.34E+01 G  
                           569.47 0.000E+00 &   2.299E+01 1.00E+03 8.20E+00 G  
                           883.24-1.351E+01 +   3.545E+01 7.91E+01 9.60E+00 G  
                           880.53-2.155E+01 +   5.924E+01 8.28E+01 6.00E+00 GA 
 
PA-234M  N   1.5815E+02                                      1.63E+12             
                          1001.00 0.000E+00  (  3.892E+02 1.00E+03 8.37E-01 G  
                           766.41 6.084E+02 ?(  8.600E+02 4.36E+01 2.94E-01 G  
 
AM-241   T   2.2222E+00                                      1.58E+05             
                            59.54 2.222E+00 ?(P 1.118E+01 1.52E+02 3.59E+01 G  
 
Ir-192   F   1.0863E+00                                      7.40E+01             
                           316.49 8.915E-01 &(  2.561E+00 8.66E+01 8.70E+01 G  
                           468.06 1.656E+00 &(  4.716E+00 8.58E+01 5.18E+01 G  
                           308.44 6.924E-01 &(  1.841E+01 8.01E+02 3.18E+01 G  
 
Cs-136   F  -5.3624E-02                                      1.30E+01             
                           818.50-9.138E-01 ?(  2.978E+00 9.77E+01 1.00E+02 G  
                          1048.07 6.451E-01 &   2.240E+00 1.03E+02 8.00E+01 G  
                           340.57 1.780E+00  (  7.761E+00 1.31E+02 4.69E+01 G  
 
Np-239   T   3.2781E+00                                      2.36E+00             
                           103.70 3.119E+00 ?   2.492E+01 2.42E+02 2.40E+01 X  
                           106.13 3.278E+00 ?(  2.607E+01 2.40E+02 2.27E+01 G  
                            99.50 5.011E+00 ?   4.006E+01 2.42E+02 1.50E+01 X  
 
Nd-147       2.1504E+00                                      1.11E+01             
                           531.00 9.361E-01 &(  1.374E+01 6.19E+02 1.30E+01 G  
                            91.10 2.708E+00 ?(  2.174E+01 2.43E+02 2.83E+01 G  
 
TL-210   N  -6.2371E-01                                      5.84E+05             
                           799.60-6.237E-01 ?(  3.171E+00 1.51E+02 9.90E+01 G  
                           296.00-1.014E+00 +   7.379E+00 2.20E+02 7.90E+01 G  
                          1313.00-2.241E+00 &   1.137E+01 2.43E+02 2.10E+01 GA 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:12:40 PMPage 16
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191372.An1             
                                                                                 
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14      2006.       -57.    -0.031   112.61  -1.357E+01   
 AM-241      59.54      3151.        53.     0.029   151.74   2.222E+00  P
 BA-133      80.99     15614.       -71.    -0.039   112.82  -2.387E+00  P
 EU-155      86.54     15473.       -70.    -0.039   250.16  -2.543E+00   
 Nd-147      91.10     14685.        71.     0.039   242.72   2.708E+00   
 Np-239      99.50     14793.        71.     0.040   241.73   5.011E+00   
 Np-239     103.70     14890.        72.     0.040   241.64   3.119E+00   
 EU-155     105.31     15063.       -73.    -0.041   233.67  -3.617E+00  P
 Np-239     106.13     14660.        71.     0.040   240.49   3.278E+00   
 EU-152     121.78      1456.        61.     0.034    88.75   2.251E+00   
 CO-57      122.06      1284.       -66.    -0.037    77.27  -8.130E-01   
 EU-154     123.10      1359.        39.     0.022   133.00   1.016E+00   
 PA-234     131.29      4139.       -69.    -0.038   249.38  -4.070E+00  P
 HF-181     133.02      4070.       -67.    -0.037   134.43  -1.664E+00   
 CE-144     133.54      3947.       -63.    -0.035   140.68  -6.122E+00   
 Tc-99m     140.51      1952.        36.     0.020   176.48   4.477E-01   
 CE-141     145.44      2312.       -56.    -0.031   122.18  -1.288E+00   
 Ba-140     162.66      1833.       -65.    -0.036    94.41  -1.232E+01   
 CE-139     165.85      1626.        63.     0.035    91.55   9.232E-01   
 Cf-251     176.60      1045.       -37.    -0.021   164.28  -2.658E+00   
 TH-229     193.51      1056.       -18.    -0.010   354.25  -5.302E+00   
 TH-229     210.85      1780.       -58.    -0.032   293.59  -2.679E+01  P
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:12:40 PMPage 17
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191372.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-227     235.97      3615.        52.     0.029   163.96   6.252E+00   
 EU-152     244.69      3596.       -11.    -0.006   751.74  -2.255E+00   
 TH-227     256.24       764.       -26.    -0.014   209.06  -5.800E+00   
 Cd-113m    263.70      1044.       -56.    -0.031    82.84  -1.483E+04   
 BI-210M    265.83      1051.       -56.    -0.031    82.52  -1.803E+00   
 Hg-203     279.20       900.       -10.    -0.006   414.50  -2.086E-01   
 I-131      284.30       572.        12.     0.007   391.28   3.275E+00   
 TL-210     296.00      5189.       -46.    -0.026   219.60  -1.014E+00   
 PA-231     300.07      5143.       -47.    -0.026   217.93  -3.297E+01   
 PA-233     300.18      5096.       -47.    -0.026   216.95  -1.309E+01   
 PA-231     302.65      5050.       -47.    -0.026   215.56  -2.838E+01   
 BA-133     302.85      5003.       -47.    -0.026   214.53  -4.462E+00   
 Ba-140     304.85      4956.       -14.    -0.008   707.55  -5.770E+00   
 CR-51      320.08       742.       -42.    -0.023   237.22  -7.665E+00  P
 La-140     328.76      1676.        44.     0.024   133.60   3.979E+00   
 Cf-249     333.44      1719.        24.     0.013   249.82   2.841E+00   
 Cs-136     340.57      1646.        44.     0.024   131.29   1.780E+00   
 EU-152     344.29      1690.        44.     0.025   132.66   3.183E+00   
 HF-181     345.83      1734.         9.     0.005   632.12   1.188E+00   
 BA-133     356.00      4889.       -41.    -0.023   240.54  -1.300E+00   
 I-131      364.48       336.       -28.    -0.016   129.56  -6.822E-01   
 BA-133     383.84       750.        39.     0.022    99.46   9.110E+00   
 Cf-249     387.95       871.       -42.    -0.024    99.72  -1.335E+00   
 SN-113     391.69       783.        10.     0.006   388.27   3.346E-01  P
 SB-125     427.88       290.        38.     0.021    92.42   2.881E+00  P
 AG-108M    433.94       264.         7.     0.004   499.31   1.660E-01   
 SB-125     463.37       491.       -39.    -0.022    78.33  -8.906E+00  P
 BE-7       477.60       648.        -6.    -0.003   636.52  -1.300E+00   
 HF-181     482.00       576.        14.     0.008   249.75   4.126E-01   
 La-140     487.02       659.       -38.    -0.021    96.07  -2.063E+00   
 RU-103     497.05       165.        10.     0.006   262.14   2.753E-01  P
 RH-106     511.86       343.       147.     0.082    19.63   1.866E+01   
 Nd-147     531.00       199.         5.     0.003   619.29   9.361E-01   
 Ba-140     537.26       191.       -12.    -0.007   218.02  -1.307E+00  P
 CS-134     563.24       154.        23.     0.013   116.34   7.501E+00   
 CS-134     569.32       198.        -2.    -0.001   921.34  -3.867E-01   
 BI-207     569.70       184.        18.     0.010   106.89   5.170E-01  P
 SB-125     600.50      3645.        25.     0.014   335.45   4.076E+00   
 SB-124     602.73      3670.        26.     0.014   336.20   7.439E-01   
 CS-134     604.71      3696.        26.     0.014   336.99   7.514E-01   
 RU-103     610.30      3722.        26.     0.014   337.07   1.289E+01   
 AG-108M    614.28      3747.        26.     0.014   337.52   8.304E-01   
 PM-144     618.06      3773.        26.     0.014   337.93   7.580E-01   
 RH-106     621.92      3753.        25.     0.014   351.26   7.291E+00   
 SB-125     635.89       121.        10.     0.005   164.33   2.547E+00   
 I-131      636.97       165.       -20.    -0.011   323.36  -8.121E+00  P
 CS-137     661.66       405.       -38.    -0.021    76.50  -1.371E+00   
 PM-144     696.54       230.        28.     0.016    77.52   9.179E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:12:40 PMPage 18
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191372.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 NB-94      702.63       262.        10.     0.005   242.88   3.123E-01   
 SB-124     722.79       356.       -31.    -0.017    86.80  -9.538E+00   
 AG-108M    722.94       325.       -22.    -0.012   118.31  -7.914E-01   
 EU-154     723.36       352.       -35.    -0.020    77.39  -5.706E+00   
 NB-95      765.79       436.        44.     0.024    68.85   1.510E+00   
 PA-234M    766.41       232.        52.     0.029    43.58   6.084E+02   
 EU-152     778.92       150.       -14.    -0.008   194.18  -3.757E+00   
 CS-134     795.87       306.       -34.    -0.019    75.67  -1.386E+00   
 TL-210     799.60       340.       -17.    -0.010   151.50  -6.237E-01   
 CS-134     801.95       429.       -37.    -0.021    79.95  -1.529E+01   
 CO-58      810.78       300.       -32.    -0.018    79.12  -1.144E+00   
 La-140     815.77       248.        28.     0.016    81.54   4.343E+00   
 Cs-136     818.50       294.       -25.    -0.014    97.71  -9.138E-01   
 MN-54      834.85       205.       -38.    -0.021    85.38  -1.376E+00   
 NB-94      871.10       139.        14.     0.008   125.11   5.177E-01   
 EU-154     873.23       185.       -30.    -0.017    83.58  -9.377E+00  P
 PA-234     880.53       377.       -34.    -0.019    82.81  -2.155E+01   
 PA-234     883.24       343.       -34.    -0.019    79.07  -1.351E+01   
 Sc-46      889.28       423.       -24.    -0.013   122.85  -9.229E-01   
 Y-88       898.04       131.        -9.    -0.005   287.69  -3.651E-01  P
 PA-234     946.02        80.        12.     0.007   166.39   3.612E+00   
 EU-152     964.11       327.        22.     0.012   120.03   6.073E+00   
 EU-154     996.33       228.        28.     0.016    77.15   1.129E+01   
 EU-154    1004.77       260.        -2.    -0.001   913.46  -5.869E-01   
 Cs-136    1048.07        68.        12.     0.007   102.60   6.451E-01   
 RH-106    1050.36       101.        23.     0.013    64.59   6.510E+01   
 BI-207    1063.66       139.       -33.    -0.018    83.01  -1.957E+00   
 Ga-68     1077.40        96.        12.     0.007   187.82   1.894E+01   
 EU-152    1112.07      1010.       -32.    -0.018   143.35  -1.061E+01   
 ZN-65     1115.55       979.       -32.    -0.018   140.94  -2.871E+00   
 Sc-46     1120.55       947.       -32.    -0.018   138.42  -1.461E+00   
 Ta-182    1121.30       965.       -34.    -0.019   129.00  -4.539E+00   
 CO-60     1173.24        70.        15.     0.009   125.16   7.392E-01  P
 Ta-182    1189.05        68.        18.     0.010   109.99   5.366E+00   
 Ta-182    1221.41        57.        22.     0.012    84.17   3.964E+00   
 NA-22     1274.53       108.       -27.    -0.015    58.34  -1.362E+00   
 TL-210    1313.00        85.        -9.    -0.005   242.54  -2.241E+00   
 CO-60     1332.50        45.        18.     0.010    92.49   9.348E-01   
 EU-152    1408.00        46.       135.     0.075    14.54   3.557E+01  P
 La-140    1596.21        54.         8.     0.004   229.78   5.025E-01  P
 SB-124    1690.98        32.        11.     0.006   129.50   1.493E+00  P
 Y-88      1836.06        32.         3.     0.002   422.79   2.311E-01   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:12:40 PMPage 19
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191372.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -1.3003E+00   -1.3003E+00    6.365E+02%                2.78E+01
 NA-22  #A   -1.3620E+00   -1.3620E+00    5.834E+01%                2.61E+00
 K-40         2.0722E+02    2.0722E+02    6.885E+00%                1.92E+01
 Sc-46  #A   -9.2289E-01   -9.2289E-01    1.229E+02%                3.79E+00
 CR-51  #A   -7.6652E+00   -7.6653E+00    2.372E+02%                2.37E+01
 MN-54  #A   -1.3757E+00   -1.3757E+00    8.538E+01%                2.54E+00
 FE-59   A    1.9707E+00    1.9707E+00    8.255E+01%                3.45E+00
 Co-56  #A    9.2616E-01    9.2616E-01    8.579E+01%                1.74E+00
 CO-57  #A   -8.1303E-01   -8.1303E-01    7.727E+01%                2.08E+00
 CO-58  #A   -1.1437E+00   -1.1437E+00    7.912E+01%                3.00E+00
 CO-60  #A    8.3704E-01    8.3704E-01    7.782E+01%                1.80E+00
 ZN-65  #A   -2.8712E+00   -2.8712E+00    1.409E+02%                1.35E+01
 NB-94  #A    4.1601E-01    4.1601E-01    1.251E+02%                2.57E+00
 ZR-95  #A    1.7430E+00    1.7430E+00    5.728E+01%                2.36E+00
 NB-95  #A    1.5103E+00    1.5103E+00    6.885E+01%                3.44E+00
 RU-103 #A    2.7531E-01    2.7531E-01    2.621E+02%                1.71E+00
 RH-106 #A    1.5140E+01    1.5140E+01    6.459E+01%                8.51E+01
 AG-108M#A    4.9702E-01    4.9702E-01    3.013E+02%                1.95E+00
 AG-110M A    3.1762E+00    3.1762E+00    3.850E+01%                5.11E+00
 SN-113 #A    3.3456E-01    3.3456E-01    3.883E+02%                4.35E+00
 SB-124 #A    9.8897E-01    9.8897E-01    1.295E+02%                8.31E+00
 SB-125 #A    3.1798E+00    3.1798E+00    9.242E+01%                6.19E+00
 I-131  #A   -4.0560E-01   -4.0561E-01    1.296E+02%                2.15E+00
 Gd-153  A    2.9009E+00    2.9009E+00    1.707E+02%                2.01E+01
 Ga-68  #A    1.8867E+01    1.8941E+01    1.878E+02%                7.63E+01
 Tc-99m #A    4.4735E-01    4.4768E-01    1.765E+02%                2.63E+00
 BA-133 #A   -1.2999E+00   -1.2999E+00    2.405E+02%                1.04E+01
 CS-134 #A   -5.9555E-01   -5.9555E-01    6.939E+01%                3.48E+00
 CS-137 #A   -1.3708E+00   -1.3708E+00    7.650E+01%                3.47E+00
 CE-139 #A    9.2323E-01    9.2323E-01    9.155E+01%                2.80E+00
 Ba-140 #A   -1.3070E+00   -1.3070E+00    2.180E+02%                7.24E+00
 La-140 #A    1.6536E+00    1.6536E+00    8.154E+01%                2.38E+00
 CE-141 #A   -1.2877E+00   -1.2877E+00    1.222E+02%                5.22E+00
 CE-144 #A   -6.1221E+00   -6.1221E+00    1.407E+02%                2.85E+01
 PM-144 #A    8.3789E-01    8.3789E-01    7.752E+01%                2.36E+00
 EU-152 #A    3.4067E+00    3.4067E+00    6.657E+01%                6.61E+00
 EU-154 #A    3.1355E+00    3.1355E+00    7.688E+01%                4.49E+00
 EU-155 #A   -3.6171E+00   -3.6171E+00    2.337E+02%                2.83E+01
 HF-181 #A    5.3478E-01    5.3478E-01    2.497E+02%                3.46E+00
 Ta-182 #A    4.5514E-01    4.5514E-01    6.309E+01%                1.95E+01
 Hg-203 #A   -2.0862E-01   -2.0862E-01    4.145E+02%                2.90E+00
 TL-208       9.2541E+00    9.2541E+00    1.106E+01%                1.87E+00
 PM-146 #A    1.1874E+00    1.1874E+00    9.154E+01%                2.58E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:12:40 PMPage 20
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191372.An1             
                                                                                 
 Y-88   #A    2.3105E-01    2.3105E-01    4.228E+02%                2.01E+00
 Cd-113m#A   -1.4834E+04   -1.4834E+04    8.284E+01%                4.07E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.66E+02
 Cf-251 #A   -2.6582E+00   -2.6582E+00    1.643E+02%                1.10E+01
 Cf-249 #A   -5.4044E-01   -5.4044E-01    9.972E+01%                4.42E+00
 Sn-126 #A    7.6823E+00    7.6823E+00    1.491E+02%                3.80E+01
 PB-210       1.4408E+02    1.4408E+02    1.681E+01%                5.78E+01
 PB-212       2.5538E+01    2.5538E+01    5.207E+00%                3.20E+00
 PB-214       2.1994E+02    2.1994E+02    1.455E+00%                4.87E+00
 BI-207 #A   -1.9572E+00   -1.9572E+00    8.301E+01%                3.42E+00
 BI-212 #     4.6129E+01    4.6129E+01    1.622E+01%                1.41E+01
 U-235        1.3841E+01    1.3841E+01    2.523E+01%                1.11E+01
 BI-214       1.9874E+02    1.9874E+02    1.988E+00%                3.76E+00
 BI-210M#A   -1.8028E+00   -1.8028E+00    8.252E+01%                4.92E+00
 AC-228       3.4047E+01    3.4047E+01    9.924E+00%                7.03E+00
 TH-227 #A    1.8809E+00    1.8809E+00    1.328E+02%                2.93E+01
 TH-229 #A   -5.3020E+00   -5.3020E+00    3.543E+02%                4.54E+01
 TH-234       1.1197E+02    1.1197E+02    8.590E+00%                2.73E+01
 PA-231 #A   -2.8380E+01   -2.8380E+01    2.156E+02%                2.03E+02
 PA-233 #A    1.4588E-01    1.4588E-01    3.381E+03%                1.64E+01
 PA-234 #A   -7.9160E-01   -7.9160E-01    1.499E+02%                1.79E+01
 PA-234M#A    1.5815E+02    1.5815E+02    4.358E+01%                3.89E+02
 AM-241 #A    2.2222E+00    2.2222E+00    1.517E+02%                1.12E+01
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.94E+01
 Ir-192  A    1.0863E+00    1.0863E+00    8.579E+01%                2.56E+00
 Cs-136 #A   -5.3624E-02   -5.3624E-02    8.183E+01%                2.98E+00
 Np-239 #A    3.2778E+00    3.2781E+00    2.405E+02%                2.61E+01
 Nd-147 #A    2.1503E+00    2.1504E+00    2.427E+02%                1.37E+01
 TL-210 #A   -6.2371E-01   -6.2371E-01    1.515E+02%                3.17E+00
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                6.27E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.3 keV)     1.015E+03  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.3 keV) 1.0154009E+03  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 12_Gamma_20191252
-----------------------------------------------------------------------------                      
   Sample Description: 430282_Gamma_160-34280-A-3-B 
             Detector: Detector #12       
             Batch ID: 430282                 
    Work Order Number: Gamma   
           Lot Number: 160-34280-A-3-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 12:48        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 12:48:48     Real Time: 1802   sec
        Analysis Time: 6/20/2019 13:18        Dead Time: 0.12   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCan_108513
  Efficiency Cal Date: 4/20/2018 11:53
      Energy Cal Date: 4/20/2018 11:13                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 12_2019-06-08_1442.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       5.398E+00          105.1     5.673E+00    5.680E+00    1.906E+01
NA-22     -1.385E+00           53.3     7.380E-01    7.412E-01    2.394E+00
K-40       1.962E+02            6.1     1.198E+01    1.555E+01    5.395E+00
Sc-46      0.000E+00         1.#INF     2.947E-01    2.947E-01    2.788E+00
CR-51     -6.021E+00           95.4     5.743E+00    5.752E+00    1.917E+01
MN-54      7.639E-01           85.6     6.541E-01    6.552E-01    1.509E+00
FE-59      0.000E+00         1.#INF     1.572E-01    1.572E-01    3.232E+00
Co-56      2.638E+00           29.0     7.637E-01    7.754E-01    1.573E+00
CO-57      0.000E+00         1.#INF     2.465E-01    2.465E-01    1.881E+00
CO-58     -7.337E-01          103.1     7.565E-01    7.574E-01    2.548E+00
CO-60     -9.204E-01          119.9     1.104E+00    1.105E+00    2.330E+00
ZN-65     -5.465E-01          518.0     2.831E+00    2.831E+00    9.629E+00
NB-94      7.218E-01           91.8     6.630E-01    6.640E-01    1.525E+00
ZR-95      5.568E-01          195.5     1.089E+00    1.089E+00    2.580E+00
NB-95     -1.631E+00           71.0     1.157E+00    1.160E+00    3.830E+00
RU-103    -8.553E-01           89.3     7.640E-01    7.652E-01    1.871E+00
RH-106     1.537E+01           73.7     1.132E+01    1.135E+01    6.242E+01
AG-108M    6.312E-01           97.7     6.168E-01    6.176E-01    1.520E+00
AG-110M    1.029E-01          653.6     6.726E-01    6.727E-01    3.771E+00
SN-113     8.864E-01          116.9     1.036E+00    1.037E+00    3.473E+00
SB-124    -3.074E-01          130.9     4.023E-01    4.026E-01    6.430E+00
SB-125     5.992E+00           24.1     1.446E+00    1.478E+00    4.817E+00
I-131      1.449E-01          204.5     2.962E-01    2.963E-01    1.798E+00
Gd-153    -1.492E+00          157.9     2.356E+00    2.358E+00    7.847E+00
Ga-68     -1.757E+01          200.0     3.513E+01    3.514E+01    7.684E+01
Tc-99m    -7.059E-01          151.2     1.067E+00    1.068E+00    3.546E+00
BA-133    -2.553E-01          166.3     4.245E-01    4.247E-01    7.097E+00
CS-134     1.340E+00           86.3     1.156E+00    1.158E+00    2.763E+00
CS-137    -1.263E+00           81.4     1.028E+00    1.031E+00    3.422E+00
CE-139    -2.450E-01          270.5     6.629E-01    6.630E-01    2.227E+00
Ba-140     7.279E-01          238.1     1.733E+00    1.734E+00    6.155E+00
La-140     4.088E-01           80.2     3.279E-01    3.286E-01    2.485E+00
CE-141    -1.244E+00          161.5     2.009E+00    2.010E+00    6.675E+00
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CE-144    -1.226E+00          638.0     7.819E+00    7.819E+00    2.610E+01
PM-144    -1.518E-02         5146.9     7.814E-01    7.814E-01    1.839E+00
EU-152     1.111E+00          158.1     1.757E+00    1.758E+00    5.525E+00
EU-154     2.311E+00           66.9     1.545E+00    1.550E+00    3.664E+00
EU-155     0.000E+00         1.#INF     6.672E-01    6.672E-01    1.112E+01
HF-181    -9.135E-01          101.1     9.240E-01    9.251E-01    3.090E+00
Ta-182    -1.796E+00          231.8     4.163E+00    4.164E+00    1.408E+01
Hg-203    -8.002E-01           92.1     7.368E-01    7.379E-01    2.453E+00
TL-208     9.993E+00            9.2     9.151E-01    1.047E+00    1.432E+00
PM-146     8.384E-01           92.6     7.763E-01    7.775E-01    2.134E+00
Y-88       3.464E-01          114.4     3.962E-01    3.967E-01    1.407E+00
Cd-113m    8.421E+03           92.9     7.819E+03    7.834E+03    2.610E+04
Cd-109     5.146E+00          476.1     2.450E+01    2.450E+01    8.170E+01
Cf-251    -8.246E-01          413.8     3.412E+00    3.412E+00    8.737E+00
Cf-249     1.072E+00          111.7     1.197E+00    1.198E+00    3.306E+00
Sn-126    -7.720E+00          126.7     9.778E+00    9.788E+00    3.249E+01
PB-210     9.269E+01           19.4     1.799E+01    1.890E+01    4.635E+01
PB-212     2.729E+01            4.9     1.344E+00    1.957E+00    2.523E+00
PB-214     6.449E+01            4.3     2.744E+00    4.269E+00    3.740E+00
BI-207     4.977E-01          109.7     5.460E-01    5.466E-01    2.392E+00
BI-212     3.605E+01           16.3     5.881E+00    6.162E+00    1.004E+01
U-235     -5.639E+00          153.7     8.669E+00    8.673E+00    2.879E+01
BI-214     6.261E+01            4.0     2.522E+00    4.065E+00    3.303E+00
BI-210M    5.252E-01          269.2     1.414E+00    1.414E+00    3.331E+00
AC-228     3.059E+01            8.5     2.611E+00    3.037E+00    2.894E+00
TH-227    -8.487E+00           98.8     8.386E+00    8.398E+00    2.133E+01
TH-229    -1.246E+01          114.6     1.429E+01    1.430E+01    3.624E+01
TH-234     2.757E+01           29.8     8.211E+00    8.352E+00    2.618E+01
PA-231     1.696E+01          185.3     3.144E+01    3.145E+01    1.391E+02
PA-233     1.303E+00          262.4     3.418E+00    3.419E+00    1.176E+01
PA-234    -3.077E+00          121.8     3.747E+00    3.751E+00    1.246E+01
PA-234M    8.455E+01           59.7     5.049E+01    5.066E+01    3.781E+02
AM-241    -2.094E+00          126.8     2.655E+00    2.658E+00    8.827E+00
Np-237     0.000E+00         1.#INF     7.717E+00    7.717E+00    2.563E+01
Ir-192     5.839E-01          114.8     6.705E-01    6.713E-01    2.192E+00
Cs-136    -1.055E+00           86.6     9.138E-01    9.157E-01    3.050E+00
Np-239    -8.753E-02         3491.0     3.056E+00    3.056E+00    1.024E+01
Nd-147    -4.168E+00          132.2     5.509E+00    5.514E+00    1.310E+01
TL-210    -7.345E-02          129.2     9.490E-02    9.499E-02    2.547E+00
Kr-85      1.580E+02          107.8     1.704E+02    1.706E+02    5.711E+02
-----------------------------------------------------------------------------
Total      9.277E+03

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:18:57 PMPage  1
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191252.An1            
                                                                                 
 Sample description                                             
      430282_Gamma_160-34280-A-3-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20191252.An1

 Acquisition information
        Start time:                 6/20/2019 12:48:48 PM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.12 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCan_108513                                               
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 11:13:27 AM
             Zero offset:           0.059 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.735E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 11:53:09 AM
             Type:                  Polynomial
             Uncertainty:           1.020 %
             Coefficients:         -0.363508  -4.707999   0.462125
                                   -0.051256   0.002384  -0.000043

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.13keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:18:57 PMPage  2
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191252.An1            
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 12:48:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2019-06-08_1442.PBC
                                                 6/8/2019 2:42:09 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   30 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1292

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    27.76       19.  44.57   0.45  3.860E-03
    46.80      161.  14.97   1.11  1.832E-02    46.54   4.250  9.269E+01 PB210 
    63.53      188.  19.87   0.91  2.987E-02    63.29   3.810  8.129E+01 TH234 
    74.90      382.   8.83   0.88  3.334E-02
    77.21      571.   6.06   0.88  3.388E-02
    79.41       52.  47.33   0.88  3.434E-02
    87.19      243.  11.79   0.89  3.570E-02    86.49  13.100  2.899E+01 Np237 
                                                86.54  30.700  1.237E+01 EU155 
                                                86.94   9.040  4.193E+01 Sn126 
                                                87.57  37.500  1.008E+01 Sn126 
                                                88.04   3.790  9.958E+01 Cd109 
    90.03      137.  18.15   0.90  3.608E-02
    92.51      101.  29.78   0.90  3.637E-02    92.59   5.584  2.757E+01 TH234 
    93.27       43. 137.21   0.90  3.645E-02    93.35   5.561    PBC<MDA AC228 
   121.78       20. 158.11   0.93  3.725E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  3.486E-01 CO57  
   162.66        4. 816.41   0.97  3.435E-02   162.66   6.220    PBC<MDA Ba140 
   163.41        6. 475.51   0.97  3.428E-02   163.38   5.080    PBC<MDA U235  
   186.06      264.  16.09   1.28  3.213E-02   185.72  54.000  7.849E+00 U235  
   238.57      573.   5.05   1.05  2.743E-02   238.63  43.300  2.682E+01 PB212 
   241.89      274.   8.62   1.05  2.717E-02   242.00   7.430  7.545E+01 PB214 
   263.70       23.  92.85   1.07  2.554E-02   263.70   0.006    PBC<MDA Cd113m
   276.84       36.  57.00   1.16  2.462E-02   277.28   6.310    PBC<MDA TL208 
   295.08      582.   5.89   1.05  2.350E-02   295.09  19.300  7.129E+01 PB214 
                                               296.00  79.000  1.746E+01 TL210 
   300.07       19. 260.40   1.11  2.321E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.833E+01 PA231 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:18:57 PMPage  3
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191252.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               300.18   6.200  7.275E+00 PA233 
   300.18       19. 262.37   1.11  2.320E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.834E+01 PA231 
                                               300.18   6.200  7.277E+00 PA233 
   300.25       77.  23.17   1.42  2.321E-02   300.03   3.280  5.595E+01 PB212 
                                               300.07   2.460  7.461E+01 PA231 
                                               300.18   6.200  2.961E+01 PA233 
   302.65       19. 263.80   1.11  2.306E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  2.483E+00 BA133 
   302.85       19. 265.74   1.11  2.304E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  2.484E+00 BA133 
   304.85       19. 267.31   1.11  2.293E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.637E+00 BI210M
   304.90       19. 269.22   1.11  2.293E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.637E+00 BI210M
   308.44       11. 454.01   1.11  2.273E-02   308.44  31.750    PBC<MDA Ir192 
   316.49       20. 114.83   1.12  2.229E-02   316.49  87.040    PBC<MDA Ir192 
   328.76       24.  98.18   1.13  2.165E-02   328.76  20.300    PBC<MDA La140 
   333.44       12. 190.02   1.14  2.142E-02   333.44  15.510    PBC<MDA Cf249 
   337.99      129.  16.05   1.18  2.120E-02   338.32  12.010  2.821E+01 AC228 
   351.83      888.   4.32   1.20  2.056E-02   351.93  37.600  6.383E+01 PB214 
   387.95       19. 117.57   1.19  1.907E-02   387.95  66.000    PBC<MDA Cf249 
   391.69       19. 116.89   1.20  1.893E-02   391.69  64.000    PBC<MDA SN113 
   433.94       18.  97.71   1.24  1.751E-02   433.94  90.480    PBC<MDA AG108M
   453.88       19.  92.60   1.26  1.692E-02   453.88  65.000    PBC<MDA PM146 
   463.37       72.  24.14   1.27  1.666E-02   463.37  10.470  2.293E+01 SB125 
   468.06        7. 281.16   1.27  1.653E-02   468.06  51.750    PBC<MDA Ir192 
   477.60       17. 105.10   1.28  1.628E-02   477.60  10.520    PBC<MDA BE7   
   487.02       18. 105.44   1.29  1.604E-02   487.02  45.500    PBC<MDA La140 
   511.86       78.  24.26   2.56  1.546E-02   511.86  20.000  1.402E+01 RH106 
   513.98       19. 107.83   1.31  1.541E-02   513.98   0.430    PBC<MDA Kr85  
   568.20        4. 316.23   1.37  1.428E-02   569.32  15.380    PBC<MDA CS134 
   569.70       11. 113.91   1.37  1.427E-02   569.47   8.200  5.220E+00 PA234 
                                               569.70  97.740  4.380E-01 BI207 
   583.11      213.   9.16   1.52  1.403E-02   583.02  84.500  9.993E+00 TL208 
   609.36      731.   4.08   1.45  1.358E-02   609.31  46.090  6.485E+01 BI214 
                                               610.30   5.750  5.205E+02 RU103 
   621.92       16. 270.73   1.42  1.338E-02   621.92   9.930    PBC<MDA RH106 
   636.97        6. 204.45   1.43  1.315E-02   636.97   7.170    PBC<MDA I131  
   702.63       16.  91.85   1.49  1.224E-02   702.63  97.900    PBC<MDA NB94  
   727.39       58.  16.31   1.46  1.194E-02   727.17   7.550  3.605E+01 BI212 
   735.72        3. 489.90   1.52  1.184E-02   735.72  22.500    PBC<MDA PM146 
   756.73        6. 195.52   1.54  1.160E-02   756.73  54.460    PBC<MDA ZR95  
   766.41       29.  59.71   1.55  1.150E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  4.709E+02 PA234M
   778.92        3. 367.83   1.56  1.136E-02   778.92  12.940    PBC<MDA EU152 
   786.13       58.  20.02   1.50  1.129E-02   785.42   1.280  2.216E+02 BI212 
   795.87       16.  86.26   1.58  1.119E-02   795.87  85.530    PBC<MDA CS134 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:18:57 PMPage  4
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191252.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   801.95       10. 147.68   1.58  1.113E-02   801.95   8.690    PBC<MDA CS134 
   834.85       15.  85.62   1.61  1.081E-02   834.85  99.980    PBC<MDA MN54  
   861.59       17.  89.61   1.64  1.057E-02   860.56  12.420    PBC<MDA TL208 
   873.23       17.  82.04   1.65  1.046E-02   873.23  12.270    PBC<MDA EU154 
   898.04       10. 114.38   1.67  1.025E-02   898.04  93.700    PBC<MDA Y88   
   911.24      166.   8.53   1.42  1.015E-02   911.07  29.000  3.128E+01 AC228 
   968.89       70.  17.88   1.00  9.704E-03   968.97  17.460  2.295E+01 AC228 
  1004.77       17.  88.83   1.77  9.450E-03  1004.77  18.010    PBC<MDA EU154 
  1037.84       13. 113.19   1.80  9.228E-03  1037.84  14.130    PBC<MDA Co56  
  1050.36       18.  73.66   1.81  9.147E-03  1050.36   1.560    PBC<MDA RH106 
  1063.66        7. 187.54   1.82  9.063E-03  1063.66  74.500    PBC<MDA BI207 
  1120.37      184.   8.61   1.67  8.722E-03  1120.29  15.100  7.776E+01 BI214 
                                              1120.55  99.987  1.174E+01 Sc46  
  1173.24        2. 460.07   1.92  8.426E-03  1173.24  99.900    PBC<MDA CO60  
  1238.28       57.  28.95   1.97  8.090E-03  1238.28  66.070  5.959E+00 Co56  
  1313.00        3. 339.41   2.04  7.735E-03  1313.00  21.000    PBC<MDA TL210 
  1384.30        1. 841.87   2.10  7.423E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00       30.  33.33   2.12  7.324E-03  1408.00  21.005  1.083E+01 EU152 
  1460.82      268.   6.11   2.04  7.112E-03  1460.83  10.670  1.962E+02 K40   
  1690.98        5. 141.69   2.35  6.302E-03  1690.98  47.790    PBC<MDA SB124 
  1764.40      102.  12.47   2.40  6.075E-03  1764.49  15.400  6.087E+01 BI214 
  1836.06        1. 501.25   2.46  5.866E-03  1836.06  99.200    PBC<MDA Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   110.74    27.76        23.        19. 4.836E+03   44.57   0.448  -      s 
   299.16    74.89       376.       383. 1.149E+04    8.80   0.880  -       D
   308.39    77.20       310.       576. 1.702E+04    6.00   0.883  -       D
   317.17    79.40       275.        52. 1.514E+03   47.18   0.885  -      sD
   359.36    90.04       324.       108. 3.001E+03   25.42   0.896  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:18:57 PMPage  5
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191252.An1            
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.83    46.80       173.       128.     0.071    19.41   1.113s
 TH-227    200.18    50.14       668.       -29.    -0.016   127.60   0.855 
 AM-241    237.74    59.54      1149.       -38.    -0.021   126.82   0.865s
 TH-234    252.74    63.29       314.       144.     0.080    19.31   0.868D
 Sn-126    256.71    64.28      1305.       -41.    -0.023   126.67   0.869 
 BA-133    323.50    80.99      2567.       -43.    -0.024   166.43   0.887s
 Np-237    345.49    86.49      2077.         0.     0.000   157.98   0.892A
 EU-155    345.70    86.54      2054.       -43.    -0.024   151.59   0.892s
 Sn-126    347.29    86.94      1949.       -43.    -0.024   147.64   0.892s
 Sn-126    349.81    87.57      1743.        43.     0.024    75.19   0.893D
 Cd-109    351.68    88.04      1785.        13.     0.007   476.07   0.894A
 TH-234    369.87    92.59       398.       101.     0.056    29.78   0.898D
 AC-228    372.91    93.35      1705.        43.     0.024   137.21   0.899s
 Gd-153    389.50    97.50      1083.       -30.    -0.016   157.92   0.903 
 Np-239    397.50    99.50      1112.         0.     0.000  1000.00   0.905s
 Gd-153    412.29   103.20      1112.         0.     0.000  1000.00   0.909s
 Np-239    414.29   103.70      1112.         0.     0.000  1000.00   0.909s
 EU-155    420.73   105.31      1112.         0.     0.000  1000.00   0.911s
 EU-152    486.56   121.78       490.        20.     0.011   158.11   0.928s
 CO-57     487.69   122.06       510.         0.     0.000  1000.00   0.928s
 EU-154    491.84   123.10       437.       -19.    -0.010   160.00   0.929s
 PA-234    524.60   131.29       982.       -37.    -0.020   121.80   0.938s
 HF-181    531.51   133.02      1626.       -35.    -0.020   162.41   0.939s
 CE-144    533.57   133.54      1636.        -9.    -0.005   637.99   0.940 
 HF-181    544.61   136.30      1645.         0.     0.000  1000.00   0.943s
 CO-57     545.30   136.47      1775.       -38.    -0.021   158.56   0.943s
 Tc-99m    561.44   140.51      1799.       -40.    -0.022   151.21   0.947s
 U-235     574.53   143.79      1874.       -40.    -0.022   153.72   0.950s
 CE-141    581.15   145.44      1934.       -39.    -0.022   161.47   0.952s
 Ba-140    649.99   162.66       406.         4.     0.002   816.41   0.969s
 U-235     652.87   163.38       404.         6.     0.003   475.51   0.970s
 CE-139    662.76   165.85       521.       -12.    -0.007   270.54   0.973s
 Cf-251    705.72   176.60       337.        -8.    -0.005   413.78   0.983s
 U-235     743.55   186.06       337.       245.     0.136    17.41   1.276s
 TH-229    773.32   193.51       352.       -31.    -0.017   114.64   1.000s
 U-235     820.59   205.33       341.       -14.    -0.008   248.21   1.012s
 TH-229    842.65   210.85       334.       -34.    -0.019   102.75   1.018s
 Cf-251    907.22   227.00       293.       -25.    -0.014   128.03   1.034s
 TH-227    943.09   235.97      1485.       -29.    -0.016   188.90   1.043s
 PB-212    953.73   238.63       121.       583.     0.324     4.92   1.045D
 PB-214    967.18   242.00       144.       272.     0.151     8.70   1.049D
 EU-152    977.96   244.69      1453.       -30.    -0.016   182.55   1.051s
 TH-227   1024.13   256.24       209.       -28.    -0.015    98.81   1.063s
 Cd-113m  1053.96   263.70       221.        23.     0.013    92.85   1.070s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:18:57 PMPage  6
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191252.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   1106.51   276.84       110.        36.     0.020    57.00   1.162 
 Hg-203   1115.93   279.20       336.       -29.    -0.016    92.07   1.086s
 I-131    1136.32   284.30       180.       -26.    -0.014    99.67   1.091 
 PB-214   1179.44   295.08       108.       582.     0.323     5.89   1.052s
 TL-210   1183.11   296.00      1175.        19.     0.010   259.28   1.102s
 PB-212   1200.11   300.25        62.        77.     0.043    23.17   1.422s
 PA-231   1199.38   300.07      1193.        19.     0.010   260.40   1.106s
 PA-233   1199.82   300.18      1212.        19.     0.010   262.37   1.107 
 PA-231   1209.70   302.65      1231.        19.     0.010   263.80   1.109s
 BA-133   1210.50   302.85      1250.        19.     0.010   265.74   1.109s
 Ba-140   1218.49   304.85      1269.        19.     0.011   267.31   1.111s
 BI-210M  1218.68   304.90      1288.        19.     0.011   269.22   1.111s
 Ir-192   1232.85   308.44      1307.        11.     0.006   454.01   1.115s
 Ir-192   1265.04   316.49       251.        20.     0.011   114.83   1.123s
 CR-51    1279.41   320.08       246.       -24.    -0.013    95.38   1.126s
 La-140   1314.10   328.76       258.        24.     0.013    98.18   1.135s
 Cf-249   1332.81   333.44       269.        12.     0.007   190.02   1.139 
 AC-228   1351.03   337.99        76.       132.     0.074    15.57   1.182 
 Cs-136   1361.32   340.57       538.       -26.    -0.014   128.62   1.146s
 EU-152   1376.18   344.29       427.        -8.    -0.005   351.90   1.150s
 HF-181   1382.35   345.83       504.       -26.    -0.014   124.02   1.151s
 PB-214   1406.36   351.83       112.       897.     0.498     4.26   1.204 
 BA-133   1423.02   356.00      1161.       -24.    -0.013   199.98   1.162s
 I-131    1456.95   364.48       116.        -5.    -0.003   424.11   1.170s
 BA-133   1534.35   383.84       280.       -16.    -0.009   150.00   1.189s
 Cf-249   1550.79   387.95       240.        19.     0.011   117.57   1.193s
 SN-113   1565.74   391.69       246.        19.     0.011   116.89   1.196s
 SB-125   1710.45   427.88        84.         0.     0.000  1000.00   1.232 
 AG-108M  1734.69   433.94        76.        18.     0.010    97.71   1.238s
 PM-146   1814.45   453.88        72.        19.     0.010    92.60   1.257s
 SB-125   1852.39   463.37       115.        72.     0.040    24.14   1.266 
 Ir-192   1871.16   468.06       172.         7.     0.004   281.16   1.271s
 BE-7     1909.29   477.60       145.        17.     0.009   105.10   1.280s
 HF-181   1926.90   482.00       224.       -21.    -0.012   101.14   1.284s
 La-140   1946.98   487.02       180.        18.     0.010   105.44   1.289s
 RU-103   1987.11   497.05        96.       -22.    -0.012    89.33   1.298s
 RH-106   2046.35   511.86       140.        78.     0.043    24.26   2.563s
 Kr-85    2054.81   513.98       197.        19.     0.010   107.83   1.315s
 Nd-147   2122.88   531.00        87.       -15.    -0.008   132.17   1.331s
 Ba-140   2147.92   537.26        65.        -7.    -0.004   238.12   1.337s
 CS-134   2251.82   563.24        69.        -4.    -0.002   395.16   1.362 
 CS-134   2276.15   569.32        78.         4.     0.002   316.23   1.367s
 BI-207   2277.68   569.70        73.        11.     0.006   113.91   1.368s
 TL-208   2331.32   583.11        36.       213.     0.118     9.16   1.521s
 SB-125   2400.87   600.50      1024.       -15.    -0.008   310.18   1.397s
 SB-124   2409.79   602.73      1078.       -21.    -0.012   220.05   1.399s
 CS-134   2417.71   604.71      1035.       -21.    -0.012   215.42   1.401s
 BI-214   2436.11   609.31        55.       712.     0.396     4.03   1.406D
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:18:57 PMPage  7
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191252.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RU-103   2440.06   610.30      1014.        -9.    -0.005   490.69   1.406s
 AG-108M  2455.99   614.28      1005.         0.     0.000  1000.00   1.410 
 PM-144   2471.12   618.06      1005.         0.     0.000  1000.00   1.414s
 RH-106   2486.54   621.92       990.        16.     0.009   270.73   1.417s
 SB-125   2542.43   635.89        72.       -14.    -0.007    93.26   1.430s
 I-131    2546.77   636.97        81.         6.     0.004   204.45   1.432s
 AG-110M  2629.92   657.76       144.       -23.    -0.013    76.17   1.451s
 CS-137   2645.51   661.66       191.       -25.    -0.014    81.42   1.455s
 NB-94    2809.41   702.63        42.        16.     0.009    91.85   1.493 
 AG-108M  2890.65   722.94       102.         0.     0.000  1000.00   1.512s
 EU-154   2892.34   723.36       102.         0.     0.000  1000.00   1.512s
 ZR-95    2895.69   724.20       108.        -7.    -0.004   208.60   1.513s
 BI-212   2908.46   727.39         8.        58.     0.032    16.31   1.463 
 PM-146   2941.78   735.72        37.         3.     0.001   489.90   1.524s
 PM-146   2987.55   747.16        42.        -3.    -0.002   461.88   1.535s
 ZR-95    3025.83   756.73        33.         6.     0.004   195.52   1.543s
 AG-110M  3054.69   763.94       245.       -35.    -0.019    65.60   1.550s
 NB-95    3062.08   765.79       269.       -34.    -0.019    70.96   1.552s
 PA-234M  3064.57   766.41       132.        29.     0.016    59.71   1.552s
 EU-152   3114.61   778.92        33.         3.     0.002   367.83   1.564s
 BI-212   3143.46   786.13        11.        58.     0.032    20.02   1.496s
 CS-134   3182.43   795.87        93.        16.     0.009    86.26   1.579s
 TL-210   3197.35   799.60       106.       -12.    -0.006   129.20   1.583s
 CS-134   3206.76   801.95       102.        10.     0.006   147.68   1.585s
 CO-58    3242.06   810.78       104.       -14.    -0.008   103.10   1.593s
 La-140   3262.05   815.77       119.         0.     0.000  1000.00   1.598s
 Cs-136   3272.97   818.50       152.       -21.    -0.012    86.61   1.600s
 MN-54    3338.38   834.85        33.        15.     0.008    85.62   1.615s
 TL-208   3441.27   860.56        45.        17.     0.009    89.61   1.638s
 NB-94    3483.41   871.10        96.       -23.    -0.013    63.95   1.648s
 EU-154   3491.95   873.23        88.        17.     0.009    82.04   1.650 
 PA-234   3521.16   880.53        94.       -14.    -0.007   105.41   1.657s
 PA-234   3532.00   883.24       108.         0.     0.000  1000.00   1.659s
 AG-110M  3537.78   884.68       108.         0.     0.000  1000.00   1.660s
 Sc-46    3556.17   889.28       111.         0.     0.000  1000.00   1.664 
 Y-88     3591.22   898.04        25.        10.     0.006   114.38   1.672s
 AC-228   3644.03   911.24         7.       166.     0.092     8.53   1.416 
 AG-110M  3749.09   937.49        80.       -24.    -0.013    85.26   1.708s
 PA-234   3783.21   946.02        45.       -11.    -0.006   137.42   1.716s
 AC-228   3874.74   968.89        20.        70.     0.039    17.88   1.002s
 EU-154   3984.54   996.33       102.       -19.    -0.011    77.06   1.761s
 PA-234M  4003.22  1001.00       121.        -7.    -0.004   216.31   1.765s
 EU-154   4018.33  1004.77       111.        17.     0.010    88.83   1.768s
 Co-56    4150.66  1037.84        37.        13.     0.007   113.19   1.798s
 Cs-136   4191.60  1048.07        82.       -22.    -0.012    61.23   1.807s
 RH-106   4200.76  1050.36        77.        18.     0.010    73.66   1.809s
 BI-207   4253.99  1063.66        32.         7.     0.004   187.54   1.820s
 Ga-68    4308.98  1077.40        48.        -8.    -0.004   200.00   1.833s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:18:57 PMPage  8
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191252.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 FE-59    4396.44  1099.25        32.         0.     0.000  1000.00   1.852s
 EU-152   4447.76  1112.07       270.       -17.    -0.010   137.55   1.863 
 ZN-65    4461.66  1115.55       252.        -4.    -0.002   518.04   1.866s
 BI-214   4480.95  1120.37        11.       184.     0.102     8.61   1.665 
 Sc-46    4481.68  1120.55       248.         0.     0.000  1000.00   1.870 
 Ta-182   4484.69  1121.30       255.       -10.    -0.005   231.79   1.871 
 CO-60    4692.57  1173.24        16.         2.     0.001   460.07   1.916s
 Ta-182   4755.86  1189.05        21.        -4.    -0.002   246.99   1.930 
 Ta-182   4885.39  1221.41        51.       -14.    -0.008   122.58   1.957 
 Co-56    4952.92  1238.28        40.        57.     0.032    28.95   1.972s
 NA-22    5098.03  1274.53        45.       -20.    -0.011    53.30   2.003s
 EU-154   5098.08  1274.54        65.        -3.    -0.001   439.22   2.003s
 FE-59    5166.35  1291.60        45.       -13.    -0.007   121.55   2.017s
 TL-210   5252.04  1313.00        23.         3.     0.002   339.41   2.036s
 CO-60    5330.11  1332.50        40.       -13.    -0.007   119.95   2.052s
 AG-110M  5537.48  1384.30        23.         1.     0.001   841.87   2.096s
 EU-152   5632.39  1408.00        12.        30.     0.017    33.33   2.115s
 K-40     5843.85  1460.82         0.       268.     0.149     6.11   2.042 
 La-140   6386.02  1596.21        30.        -7.    -0.004   192.72   2.269s
 SB-124   6765.58  1690.98         6.         5.     0.003   141.69   2.345s
 BI-214   7060.00  1764.49        30.       102.     0.057    12.47   2.403 
 Co-56    7087.48  1771.35       135.        -2.    -0.001   824.62   2.408s
 Y-88     7346.69  1836.06         7.         1.     0.001   501.25   2.459s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   5.3980E+00                                      5.31E+01             
                           477.60 5.398E+00 ?(  1.906E+01 1.05E+02 1.05E+01 G  
 
NA-22    C  -1.3845E+00                                      9.50E+02             
                          1274.53-1.385E+00 ?(  2.394E+00 5.33E+01 9.99E+01 G  
 
K-40     N   1.9620E+02                                      4.66E+11             
                          1460.83 1.962E+02  (  5.395E+00 6.11E+00 1.07E+01 G  
 
CR-51    F  -6.0212E+00                                      2.77E+01             
                           320.08-6.021E+00 ?(  1.917E+01 9.54E+01 9.94E+00 G  
 
MN-54    C   7.6390E-01                                      3.12E+02             
                           834.85 7.639E-01 &(  1.509E+00 8.56E+01 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:18:57 PMPage  9
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191252.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Co-56    C   2.6378E+00                                      7.73E+01             
                           846.77 5.196E-02 %(  1.573E+00 1.30E+03 9.99E+01 G  
                          1238.28 5.959E+00  (  3.332E+00 2.90E+01 6.61E+01 G  
                          1037.84 5.397E+00 &(  1.329E+01 1.13E+02 1.41E+01 G  
                          1771.35-1.185E+00 +   3.370E+01 8.25E+02 1.55E+01  A 
 
CO-58    C  -7.3372E-01                                      7.09E+01             
                           810.78-7.337E-01 ?(  2.548E+00 1.03E+02 9.95E+01 G  
 
CO-60    F  -9.2041E-01                                      1.93E+03             
                          1332.50-9.204E-01 ?(  2.330E+00 1.20E+02 1.00E+02 G  
                          1173.24 1.320E-01 +   1.409E+00 4.60E+02 9.99E+01 G  
 
ZN-65    F  -5.4653E-01                                      2.44E+02             
                          1115.55-5.465E-01 ?(  9.629E+00 5.18E+02 5.06E+01 G  
 
NB-94    I   7.2182E-01                                      7.41E+06             
                           702.63 7.218E-01 ?(  1.525E+00 9.18E+01 9.79E+01 G  
                           871.10-1.216E+00 +   2.567E+00 6.40E+01 9.99E+01 G  
 
ZR-95    I   5.5684E-01                                      6.40E+01             
                           756.73 5.568E-01 ?(  2.580E+00 1.96E+02 5.45E+01 G  
                           724.20-7.529E-01 +   5.377E+00 2.09E+02 4.42E+01 G  
 
NB-95    I  -1.6307E+00                                      6.40E+01             
                           765.79-1.631E+00 &(  3.830E+00 7.10E+01 9.98E+01 G  
 
RU-103   I  -8.5529E-01                                      3.93E+01             
                           497.05-8.553E-01 ?(  1.871E+00 8.93E+01 9.09E+01 G  
                           610.30-6.551E+00 +   1.076E+02 4.91E+02 5.75E+00 GA 
 
RH-106   I   1.5367E+01                                      3.74E+02             
                           621.92 6.899E+00 &(  6.242E+01 2.71E+02 9.93E+00 G  
                          1050.36 6.927E+01 ?(  1.697E+02 7.37E+01 1.56E+00 G  
                           511.86 1.402E+01 ?   1.040E+01 2.43E+01 2.00E+01 GA 
 
AG-108M  C   6.3122E-01                                      1.53E+05             
                           433.94 6.312E-01 ?(  1.520E+00 9.77E+01 9.05E+01 G  
                           722.94 0.000E+00 -   2.538E+00 1.00E+03 9.08E+01 G  
                           614.28 0.000E+00 -   6.889E+00 1.00E+03 8.98E+01 G  
 
AG-110M  F   1.0291E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  3.771E+00 1.00E+03 7.27E+01 G  
                           657.76-1.057E+00 &   2.675E+00 7.62E+01 9.46E+01 G  
                           937.49-3.866E+00 +   7.222E+00 8.53E+01 3.44E+01 G  
                          1384.30 4.109E-01 ?(  7.671E+00 8.42E+02 2.43E+01 G  
                           763.94-7.558E+00 +   1.637E+01 6.56E+01 2.23E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:18:57 PMPage 10
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191252.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SN-113   F   8.8638E-01                                      1.15E+02             
                           391.69 8.864E-01 ?(  3.473E+00 1.17E+02 6.40E+01 G  
 
SB-124   F  -3.0741E-01                                      6.02E+01             
                           602.73-8.756E-01 ?(  6.430E+00 2.20E+02 9.83E+01 G  
                          1690.98 8.608E-01 ?(  2.663E+00 1.42E+02 4.78E+01 G  
                           722.79-2.142E-01 %   2.138E+01 2.87E+03 1.08E+01 G  
 
SB-125   I   5.9923E+00                                      1.01E+03             
                           427.88 0.000E+00 ?(  4.817E+00 1.00E+03 2.96E+01 G  
                           600.50-3.317E+00 +   3.439E+01 3.10E+02 1.79E+01 G  
                           635.89-5.037E+00 +   1.582E+01 9.33E+01 1.13E+01 G  
                           463.37 2.293E+01  (  1.678E+01 2.41E+01 1.05E+01 G  
 
I-131    I   1.4488E-01                                      8.02E+00             
                           364.48-1.699E-01 &(  1.798E+00 4.24E+02 8.17E+01 G  
                           284.30-9.611E+00 &   2.440E+01 9.97E+01 6.14E+00 G  
                           636.97 3.732E+00 &(  2.626E+01 2.04E+02 7.17E+00 G  
 
Gd-153   F  -1.4918E+00                                      2.42E+02             
                            97.50-1.492E+00 ?(  7.847E+00 1.58E+02 3.00E+01 G  
                           103.20 0.000E+00 &   1.084E+01 1.00E+03 2.18E+01 G  
 
Ga-68    C  -1.7565E+01                                      4.71E-02             
                          1077.40-1.757E+01 ?(  7.684E+01 2.00E+02 3.30E+00 G  
 
Tc-99m   I  -7.0585E-01                                      2.51E-01             
                           140.51-7.059E-01 ?(  3.546E+00 1.51E+02 8.93E+01 G  
 
BA-133   F  -2.5529E-01                                      3.85E+03             
                           356.00-1.064E+00 ?(  7.097E+00 2.00E+02 6.20E+01 G  
                           302.85 2.484E+00 ?(  2.203E+01 2.66E+02 1.83E+01 G  
                           383.84-5.171E+00 +   2.607E+01 1.50E+02 8.94E+00 GA 
                            80.99-2.035E+00 +   1.124E+01 1.66E+02 3.41E+01 GA 
 
CS-134   I   1.3398E+00                                      7.54E+02             
                           795.87 9.565E-01 &(  2.763E+00 8.63E+01 8.55E+01 G  
                           604.71-8.846E-01 -   6.360E+00 2.15E+02 9.76E+01 G  
                           569.32 1.012E+00 &(  1.110E+01 3.16E+02 1.54E+01 G  
                           801.95 5.693E+00 ?(  2.861E+01 1.48E+02 8.69E+00 G  
                           563.24-2.003E+00 +   1.919E+01 3.95E+02 8.35E+00 G  
 
CS-137   I  -1.2633E+00                                      1.10E+04             
                           661.66-1.263E+00 &(  3.422E+00 8.14E+01 8.52E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:18:57 PMPage 11
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191252.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-139   F  -2.4503E-01                                      1.38E+02             
                           165.85-2.450E-01 &(  2.227E+00 2.71E+02 7.99E+01 G  
 
Ba-140   I   7.2792E-01                                      1.28E+01             
                           537.26-1.070E+00 ?(  6.155E+00 2.38E+02 2.44E+01 G  
                           162.66 9.101E-01  (  2.513E+01 8.16E+02 6.22E+00 G  
                           304.85 1.068E+01 &(  9.528E+01 2.67E+02 4.29E+00 G  
 
La-140   I   4.0878E-01                                      1.28E+01             
                          1596.21-6.162E-01 ?(  2.485E+00 1.93E+02 9.54E+01 G  
                           487.02 1.406E+00 ?(  4.970E+00 1.05E+02 4.55E+01 G  
                           328.76 2.991E+00 &(  9.804E+00 9.82E+01 2.03E+01 G  
                           815.77 0.000E+00 -   1.163E+01 1.00E+03 2.33E+01 G  
 
CE-141   I  -1.2444E+00                                      3.25E+01             
                           145.44-1.244E+00 ?(  6.675E+00 1.61E+02 4.82E+01 G  
 
CE-144   I  -1.2255E+00                                      2.85E+02             
                           133.54-1.226E+00 &(  2.610E+01 6.38E+02 1.11E+01 G  
 
PM-144   C  -1.5183E-02                                      3.63E+02             
                           696.54-1.518E-02 %(  1.839E+00 5.15E+03 9.90E+01 G  
                           618.06 0.000E+00 +   6.274E+00 1.00E+03 9.91E+01 G  
 
EU-152   F   1.1110E+00                                      4.94E+03             
                           121.78 1.044E+00 ?(  5.525E+00 1.58E+02 2.86E+01 G  
                           344.29-8.374E-01 &   9.934E+00 3.52E+02 2.65E+01 G  
                          1112.07-7.960E+00 &   3.678E+01 1.38E+02 1.36E+01 G  
                           778.92 1.259E+00 &(  1.109E+01 3.68E+02 1.29E+01 G  
                           964.11 3.906E-01 %   2.335E+01 1.73E+03 1.46E+01 G  
                           244.69-8.073E+00 +   4.905E+01 1.83E+02 7.58E+00 G  
                          1408.00 1.083E+01 ?   6.808E+00 3.33E+01 2.10E+01 GA 
 
EU-154   I   2.3111E+00                                      3.14E+03             
                           123.10-6.833E-01 ?(  3.664E+00 1.60E+02 4.08E+01 G  
                          1274.54-5.232E-01 +   8.038E+00 4.39E+02 3.52E+01 G  
                           723.36 0.000E+00 &   1.141E+01 1.00E+03 2.02E+01 G  
                           873.23 7.324E+00 ?(  2.008E+01 8.20E+01 1.23E+01 G  
                          1004.77 5.678E+00 ?(  1.689E+01 8.88E+01 1.80E+01 G  
                           996.33-1.068E+01 +   2.739E+01 7.71E+01 1.06E+01 G  
 
HF-181   F  -9.1355E-01                                      4.24E+01             
                           482.00-9.135E-01 &(  3.090E+00 1.01E+02 8.05E+01 G  
                           133.02-1.233E+00 +   6.659E+00 1.62E+02 4.33E+01 G  
                           345.83-4.590E+00 +   1.900E+01 1.24E+02 1.51E+01 G  
                           136.30 0.000E+00 +   4.985E+01 1.00E+03 5.85E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:18:57 PMPage 12
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191252.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ta-182   F  -1.7959E+00                                      1.14E+02             
                          1121.30-1.796E+00  (  1.408E+01 2.32E+02 3.49E+01 G  
                          1221.41-3.524E+00 +   9.059E+00 1.23E+02 2.70E+01 G  
                          1189.05-1.781E+00 +   9.962E+00 2.47E+02 1.62E+01 G  
 
Hg-203   F  -8.0021E-01                                      4.66E+01             
                           279.20-8.002E-01 ?(  2.453E+00 9.21E+01 8.15E+01 G  
 
TL-208   N   9.9929E+00                                      6.98E+02             
                           583.02 9.993E+00 @(P 1.432E+00 9.16E+00 8.45E+01 G  
                           277.28 1.288E+01 +   1.845E+01 5.70E+01 6.31E+00 G  
                           860.56 7.231E+00 &   1.437E+01 8.96E+01 1.24E+01 G  
 
PM-146   C   8.3837E-01                                      2.02E+03             
                           453.88 9.361E-01 ?(  2.134E+00 9.26E+01 6.50E+01 G  
                           747.16-4.186E-01 -   4.592E+00 4.62E+02 3.40E+01 G  
                           735.72 5.561E-01 ?(  6.502E+00 4.90E+02 2.25E+01 G  
 
Y-88     F   3.4636E-01                                      1.07E+02             
                          1836.06 1.273E-01 ?(  1.407E+00 5.01E+02 9.92E+01 G  
                           898.04 5.783E-01 ?(  1.504E+00 1.14E+02 9.37E+01 G  
 
Cd-113m      8.4210E+03                                      5.33E+03             
                           263.70 8.421E+03 ?(  2.610E+04 9.29E+01 6.00E-03   K
 
Cd-109   F   5.1463E+00                                      4.53E+02             
                                                            Derived Ave Activity  
                            88.04 5.146E+00 }(  8.170E+01 4.76E+02 3.79E+00 G  
 
Cf-251   T  -8.2461E-01                                      3.28E+05             
                           176.60-8.246E-01 ?(  8.737E+00 4.14E+02 1.70E+01 G  
                           227.00-7.870E+00 +   2.564E+01 1.28E+02 6.30E+00 GA 
 
Cf-249   T   1.0716E+00                                      1.28E+05             
                           387.95 8.385E-01 ?(  3.306E+00 1.18E+02 6.60E+01 G  
                           333.44 2.063E+00  (  1.323E+01 1.90E+02 1.55E+01 G  
 
Sn-126      -7.7196E+00                                      3.65E+07             
                            87.57 1.763E+00 }   8.174E+00 7.52E+01 3.75E+01 GA 
                            64.28-7.720E+00 ?(  3.249E+01 1.27E+02 9.70E+00 G  
                            86.94-7.327E+00 }   3.592E+01 1.48E+02 9.04E+00 GA 
 
PB-210   N   9.2694E+01                                      8.14E+03             
                            46.54 9.269E+01 *(P 4.635E+01 1.94E+01 4.25E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:18:57 PMPage 13
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191252.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   2.7287E+01                                      6.98E+02             
                           238.63 2.729E+01  (  2.523E+00 4.92E+00 4.33E+01 G  
                           300.03 5.595E+01 +   2.883E+01 2.32E+01 3.28E+00 GA 
 
PB-214   N   6.4487E+01                                      5.84E+05             
                           351.93 6.449E+01  (  3.740E+00 4.26E+00 3.76E+01 G  
                           295.09 7.129E+01 +   6.264E+00 5.89E+00 1.93E+01 G  
                           242.00 7.491E+01 +   1.613E+01 8.70E+00 7.43E+00 GA 
 
BI-207   C   4.9770E-01                                      1.18E+04             
                          1063.66 5.760E-01 ?(  2.392E+00 1.88E+02 7.45E+01 G  
                           569.70 4.380E-01  (  1.693E+00 1.14E+02 9.77E+01 G  
 
BI-212   N   3.6047E+01                                      6.98E+02             
                           727.17 3.605E+01  (  1.004E+01 1.63E+01 7.55E+00 G  
                           785.42 2.216E+02 +   7.070E+01 2.00E+01 1.28E+00 GA 
 
U-235    N  -5.6392E+00                                      2.57E+11             
                           143.79-5.639E+00 ?(  2.879E+01 1.54E+02 1.10E+01 G  
                           205.33-5.124E+00 &   3.249E+01 2.48E+02 5.01E+00 G  
                           163.38 1.914E+00 +   3.074E+01 4.76E+02 5.08E+00 G  
                           185.72 7.849E+00 * P 2.823E+00 1.74E+01 5.40E+01 GA 
 
BI-214   N   6.2610E+01                                      5.84E+05             
                           609.31 6.319E+01  (P 3.303E+00 4.03E+00 4.61E+01 G  
                          1120.29 7.776E+01 +   7.563E+00 8.61E+00 1.51E+01 G  
                          1764.49 6.087E+01 ?(  1.689E+01 1.25E+01 1.54E+01 G  
 
BI-210M  T   5.2521E-01                                      1.10E+09             
                           265.83-9.757E-02 &(  3.331E+00 1.00E+03 5.00E+01 G  
                           304.90 1.637E+00 &(  1.471E+01 2.69E+02 2.80E+01 G  
 
AC-228   N   3.0592E+01                                      2.10E+03             
                           911.07 3.128E+01  (  2.894E+00 8.53E+00 2.90E+01 G  
                           968.97 2.295E+01 -   7.723E+00 1.79E+01 1.75E+01 G  
                           338.32 2.894E+01  (  9.493E+00 1.56E+01 1.20E+01 G  
                            93.35 1.174E+01 -   5.348E+01 1.37E+02 5.56E+00 XA 
 
TH-227   N  -8.4869E+00                                      7.95E+03             
                           256.24-8.487E+00 ?(  2.133E+01 9.88E+01 7.00E+00 G  
                           235.97-4.737E+00 +   2.978E+01 1.89E+02 1.23E+01 G  
                            50.14-9.165E+00 +   3.898E+01 1.28E+02 8.00E+00 G  
 
TH-229   N  -1.2464E+01                                      2.68E+06             
                           193.51-1.246E+01 ?(  3.624E+01 1.15E+02 4.40E+00 G  
                           210.85-2.104E+01 +   5.477E+01 1.03E+02 2.99E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:18:57 PMPage 14
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191252.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-234   N   2.7568E+01                                      1.63E+12             
                            92.59 2.757E+01  (P 2.618E+01 2.98E+01 5.58E+00 G  
                            63.29 7.062E+01 + P 4.175E+01 1.93E+01 3.81E+00 G  
 
PA-231   N   1.6965E+01                                      1.20E+07             
                           302.65 1.580E+01 ?(  1.391E+02 2.64E+02 2.88E+00 G  
                           300.07 1.833E+01  (  1.593E+02 2.60E+02 2.46E+00 G  
 
PA-233   C   1.3028E+00                                      7.82E+08             
                           312.01 2.740E-01 &(  1.176E+01 1.28E+03 3.60E+01 G  
                           300.18 7.277E+00  (  6.372E+01 2.62E+02 6.20E+00 G  
 
PA-234   N  -3.0768E+00                                      1.63E+12             
                           131.29-3.077E+00 ?(  1.246E+01 1.22E+02 1.80E+01 G  
                           946.02-4.619E+00 +   1.426E+01 1.37E+02 1.34E+01 G  
                           569.47-4.745E-01 %   2.167E+01 1.31E+03 8.20E+00 G  
                           883.24 0.000E+00 +   2.852E+01 1.00E+03 9.60E+00 G  
                           880.53-1.202E+01 +   4.274E+01 1.05E+02 6.00E+00 GA 
 
PA-234M  N   8.4553E+01                                      1.63E+12             
                          1001.00-5.114E+01  (  3.781E+02 2.16E+02 8.37E-01 G  
                           766.41 4.709E+02 ?(  9.244E+02 5.97E+01 2.94E-01 G  
 
AM-241   T  -2.0937E+00                                      1.58E+05             
                            59.54-2.094E+00 &(  8.827E+00 1.27E+02 3.59E+01 G  
 
Ir-192   F   5.8388E-01                                      7.40E+01             
                           316.49 5.697E-01 *(  2.192E+00 1.15E+02 8.70E+01 G  
                           468.06 4.329E-01 ?(  4.148E+00 2.81E+02 5.18E+01 G  
                           308.44 8.688E-01 &(  1.318E+01 4.54E+02 3.18E+01 G  
 
Cs-136   F  -1.0550E+00                                      1.30E+01             
                           818.50-1.055E+00  (  3.050E+00 8.66E+01 1.00E+02 G  
                          1048.07-1.693E+00 +   3.410E+00 6.12E+01 8.00E+01 G  
                           340.57-1.451E+00 &   6.230E+00 1.29E+02 4.69E+01 G  
 
Np-239   T  -8.7533E-02                                      2.36E+00             
                           103.70 0.000E+00 +   9.842E+00 1.00E+03 2.40E+01 X  
                           106.13-8.753E-02 &(  1.024E+01 3.49E+03 2.27E+01 G  
                            99.50 0.000E+00 &   1.584E+01 1.00E+03 1.50E+01 X  
 
Nd-147      -4.1680E+00                                      1.11E+01             
                           531.00-4.168E+00 &(  1.310E+01 1.32E+02 1.30E+01 G  
                            91.10-1.655E-06 %   1.086E+01 1.96E+08 2.83E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:18:57 PMPage 15
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191252.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-210   N  -7.3453E-02                                      5.84E+05             
                           799.60-5.815E-01 ?(  2.547E+00 1.29E+02 9.90E+01 G  
                           296.00 5.629E-01 ?(  4.872E+00 2.59E+02 7.90E+01 G  
                          1313.00 1.140E+00 ?   8.515E+00 3.39E+02 2.10E+01 GA 
 
Kr-85    I   1.5800E+02                                      3.92E+03             
                           513.98 1.580E+02 ?(  5.711E+02 1.08E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       668.       -29.    -0.016   127.60  -9.165E+00   
 AM-241      59.54      1149.       -38.    -0.021   126.82  -2.094E+00   
 BA-133      80.99      2567.       -43.    -0.024   166.43  -2.035E+00   
 EU-155      86.54      2054.       -43.    -0.024   151.59  -2.160E+00   
 Gd-153      97.50      1083.       -30.    -0.016   157.92  -1.492E+00   
 EU-152     121.78       490.        20.     0.011   158.11   1.044E+00   
 EU-154     123.10       437.       -19.    -0.010   160.00  -6.833E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:18:57 PMPage 16
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191252.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234     131.29       982.       -37.    -0.020   121.80  -3.077E+00   
 HF-181     133.02      1626.       -35.    -0.020   162.41  -1.233E+00   
 CE-144     133.54      1636.        -9.    -0.005   637.99  -1.226E+00   
 CO-57      136.47      1775.       -38.    -0.021   158.56  -5.382E+00   
 Tc-99m     140.51      1799.       -40.    -0.022   151.21  -7.059E-01   
 CE-141     145.44      1934.       -39.    -0.022   161.47  -1.244E+00   
 Ba-140     162.66       406.         4.     0.002   816.41   9.101E-01   
 CE-139     165.85       521.       -12.    -0.007   270.54  -2.450E-01   
 Cf-251     176.60       337.        -8.    -0.005   413.78  -8.246E-01   
 TH-229     193.51       352.       -31.    -0.017   114.64  -1.246E+01   
 TH-229     210.85       334.       -34.    -0.019   102.75  -2.104E+01   
 Cf-251     227.00       293.       -25.    -0.014   128.03  -7.870E+00   
 TH-227     235.97      1485.       -29.    -0.016   188.90  -4.737E+00   
 EU-152     244.69      1453.       -30.    -0.016   182.55  -8.073E+00   
 TH-227     256.24       209.       -28.    -0.015    98.81  -8.487E+00   
 Cd-113m    263.70       221.        23.     0.013    92.85   8.421E+03   
 Hg-203     279.20       336.       -29.    -0.016    92.07  -8.002E-01   
 I-131      284.30       180.       -26.    -0.014    99.67  -9.611E+00   
 TL-210     296.00      1175.        19.     0.010   259.28   5.629E-01   
 PA-231     300.07      1193.        19.     0.010   260.40   1.833E+01   
 PA-231     302.65      1231.        19.     0.010   263.80   1.580E+01   
 BA-133     302.85      1250.        19.     0.010   265.74   2.484E+00   
 Ba-140     304.85      1269.        19.     0.011   267.31   1.068E+01   
 BI-210M    304.90      1288.        19.     0.011   269.22   1.637E+00   
 Ir-192     308.44      1307.        11.     0.006   454.01   8.688E-01   
 Ir-192     316.49       251.        20.     0.011   114.83   5.697E-01   
 CR-51      320.08       246.       -24.    -0.013    95.38  -6.021E+00   
 La-140     328.76       258.        24.     0.013    98.18   2.991E+00   
 Cf-249     333.44       269.        12.     0.007   190.02   2.063E+00   
 Cs-136     340.57       538.       -26.    -0.014   128.62  -1.451E+00   
 EU-152     344.29       427.        -8.    -0.005   351.90  -8.374E-01   
 HF-181     345.83       504.       -26.    -0.014   124.02  -4.590E+00   
 BA-133     356.00      1161.       -24.    -0.013   199.98  -1.064E+00   
 I-131      364.48       116.        -5.    -0.003   424.11  -1.699E-01   
 BA-133     383.84       280.       -16.    -0.009   150.00  -5.171E+00   
 Cf-249     387.95       240.        19.     0.011   117.57   8.385E-01   
 SN-113     391.69       246.        19.     0.011   116.89   8.864E-01   
 AG-108M    433.94        76.        18.     0.010    97.71   6.312E-01   
 PM-146     453.88        72.        19.     0.010    92.60   9.361E-01   
 Ir-192     468.06       172.         7.     0.004   281.16   4.329E-01   
 BE-7       477.60       145.        17.     0.009   105.10   5.398E+00   
 HF-181     482.00       224.       -21.    -0.012   101.14  -9.135E-01   
 La-140     487.02       180.        18.     0.010   105.44   1.406E+00   
 RU-103     497.05        96.       -22.    -0.012    89.33  -8.553E-01   
 RH-106     511.86       140.        78.     0.043    24.26   1.402E+01   
 Kr-85      513.98       197.        19.     0.010   107.83   1.580E+02   
 Nd-147     531.00        87.       -15.    -0.008   132.17  -4.168E+00   
 Ba-140     537.26        65.        -7.    -0.004   238.12  -1.070E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:18:57 PMPage 17
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191252.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-207     569.70        73.        11.     0.006   113.91   4.380E-01   
 SB-124     602.73      1078.       -21.    -0.012   220.05  -8.756E-01   
 RU-103     610.30      1014.        -9.    -0.005   490.69  -6.551E+00   
 RH-106     621.92       990.        16.     0.009   270.73   6.899E+00   
 I-131      636.97        81.         6.     0.004   204.45   3.732E+00   
 AG-110M    657.76       144.       -23.    -0.013    76.17  -1.057E+00   
 CS-137     661.66       191.       -25.    -0.014    81.42  -1.263E+00   
 NB-94      702.63        42.        16.     0.009    91.85   7.218E-01   
 ZR-95      724.20       108.        -7.    -0.004   208.60  -7.529E-01   
 PM-146     735.72        37.         3.     0.001   489.90   5.561E-01   
 PM-146     747.16        42.        -3.    -0.002   461.88  -4.186E-01   
 ZR-95      756.73        33.         6.     0.004   195.52   5.568E-01   
 AG-110M    763.94       245.       -35.    -0.019    65.60  -7.558E+00   
 NB-95      765.79       269.       -34.    -0.019    70.96  -1.631E+00   
 PA-234M    766.41       132.        29.     0.016    59.71   4.709E+02   
 EU-152     778.92        33.         3.     0.002   367.83   1.259E+00   
 TL-210     799.60       106.       -12.    -0.006   129.20  -5.815E-01   
 CO-58      810.78       104.       -14.    -0.008   103.10  -7.337E-01   
 Cs-136     818.50       152.       -21.    -0.012    86.61  -1.055E+00   
 MN-54      834.85        33.        15.     0.008    85.62   7.639E-01   
 NB-94      871.10        96.       -23.    -0.013    63.95  -1.216E+00   
 EU-154     873.23        88.        17.     0.009    82.04   7.324E+00   
 PA-234     880.53        94.       -14.    -0.007   105.41  -1.202E+01   
 Y-88       898.04        25.        10.     0.006   114.38   5.783E-01   
 AG-110M    937.49        80.       -24.    -0.013    85.26  -3.866E+00   
 PA-234     946.02        45.       -11.    -0.006   137.42  -4.619E+00   
 EU-154     996.33       102.       -19.    -0.011    77.06  -1.068E+01   
 PA-234M   1001.00       121.        -7.    -0.004   216.31  -5.114E+01   
 EU-154    1004.77       111.        17.     0.010    88.83   5.678E+00   
 Cs-136    1048.07        82.       -22.    -0.012    61.23  -1.693E+00   
 RH-106    1050.36        77.        18.     0.010    73.66   6.927E+01   
 BI-207    1063.66        32.         7.     0.004   187.54   5.760E-01   
 Ga-68     1077.40        48.        -8.    -0.004   200.00  -1.757E+01   
 EU-152    1112.07       270.       -17.    -0.010   137.55  -7.960E+00   
 ZN-65     1115.55       252.        -4.    -0.002   518.04  -5.465E-01   
 Ta-182    1121.30       255.       -10.    -0.005   231.79  -1.796E+00   
 CO-60     1173.24        16.         2.     0.001   460.07   1.320E-01   
 Ta-182    1189.05        21.        -4.    -0.002   246.99  -1.781E+00   
 Ta-182    1221.41        51.       -14.    -0.008   122.58  -3.524E+00   
 NA-22     1274.53        45.       -20.    -0.011    53.30  -1.385E+00   
 EU-154    1274.54        65.        -3.    -0.001   439.22  -5.232E-01   
 FE-59     1291.60        45.       -13.    -0.007   121.55  -2.189E+00   
 TL-210    1313.00        23.         3.     0.002   339.41   1.140E+00   
 CO-60     1332.50        40.       -13.    -0.007   119.95  -9.204E-01   
 AG-110M   1384.30        23.         1.     0.001   841.87   4.109E-01   
 EU-152    1408.00        12.        30.     0.017    33.33   1.083E+01   
 La-140    1596.21        30.        -7.    -0.004   192.72  -6.162E-01   
 SB-124    1690.98         6.         5.     0.003   141.69   8.608E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:18:57 PMPage 18
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191252.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Y-88      1836.06         7.         1.     0.001   501.25   1.273E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    5.3980E+00    5.3980E+00    1.051E+02%                1.91E+01
 NA-22  #A   -1.3845E+00   -1.3845E+00    5.330E+01%                2.39E+00
 K-40         1.9620E+02    1.9620E+02    6.108E+00%                5.40E+00
 Sc-46  #A    0.0000E+00    0.0000E+00    7.071E+02%                2.79E+00
 CR-51  #A   -6.0211E+00   -6.0212E+00    9.538E+01%                1.92E+01
 MN-54  #A    7.6390E-01    7.6390E-01    8.562E+01%                1.51E+00
 FE-59  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.23E+00
 Co-56  #C    2.6378E+00    2.6378E+00    2.895E+01%                1.57E+00
 CO-57  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.88E+00
 CO-58  #A   -7.3371E-01   -7.3372E-01    1.031E+02%                2.55E+00
 CO-60  #A   -9.2041E-01   -9.2041E-01    1.199E+02%                2.33E+00
 ZN-65  #A   -5.4653E-01   -5.4653E-01    5.180E+02%                9.63E+00
 NB-94  #A    7.2182E-01    7.2182E-01    9.185E+01%                1.53E+00
 ZR-95  #A    5.5684E-01    5.5684E-01    1.955E+02%                2.58E+00
 NB-95  #A   -1.6306E+00   -1.6307E+00    7.096E+01%                3.83E+00
 RU-103 #A   -8.5528E-01   -8.5529E-01    8.933E+01%                1.87E+00
 RH-106 #A    1.5367E+01    1.5367E+01    7.366E+01%                6.24E+01
 AG-108M#A    6.3122E-01    6.3122E-01    9.771E+01%                1.52E+00
 AG-110M#A    1.0291E-01    1.0291E-01    6.536E+02%                3.77E+00
 SN-113 #A    8.8638E-01    8.8638E-01    1.169E+02%                3.47E+00
 SB-124 #A   -3.0741E-01   -3.0741E-01    1.309E+02%                6.43E+00
 SB-125 #C    5.9923E+00    5.9923E+00    2.414E+01%                4.82E+00
 I-131  #A    1.4488E-01    1.4488E-01    2.045E+02%                1.80E+00
 Gd-153 #A   -1.4918E+00   -1.4918E+00    1.579E+02%                7.85E+00
 Ga-68  #A   -1.7422E+01   -1.7565E+01    2.000E+02%                7.68E+01
 Tc-99m #A   -7.0477E-01   -7.0585E-01    1.512E+02%                3.55E+00
 BA-133 #A   -2.5529E-01   -2.5529E-01    1.663E+02%                7.10E+00
 CS-134  A    1.3398E+00    1.3398E+00    8.626E+01%                2.76E+00
 CS-137 #A   -1.2633E+00   -1.2633E+00    8.142E+01%                3.42E+00
 CE-139 #A   -2.4503E-01   -2.4503E-01    2.705E+02%                2.23E+00
 Ba-140 #A    7.2790E-01    7.2792E-01    2.381E+02%                6.15E+00
 La-140 #A    4.0876E-01    4.0878E-01    8.021E+01%                2.49E+00
 CE-141 #A   -1.2444E+00   -1.2444E+00    1.615E+02%                6.67E+00
 CE-144 #A   -1.2255E+00   -1.2255E+00    6.380E+02%                2.61E+01
 PM-144 #A   -1.5183E-02   -1.5183E-02    5.147E+03%                1.84E+00
 EU-152 #A    1.1110E+00    1.1110E+00    1.581E+02%                5.52E+00
 EU-154 #A    2.3111E+00    2.3111E+00    6.685E+01%                3.66E+00
 EU-155 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.11E+01
 HF-181 #A   -9.1354E-01   -9.1355E-01    1.011E+02%                3.09E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:18:57 PMPage 19
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191252.An1            
                                                                                 
 Ta-182 #A   -1.7959E+00   -1.7959E+00    2.318E+02%                1.41E+01
 Hg-203 #A   -8.0021E-01   -8.0021E-01    9.207E+01%                2.45E+00
 TL-208       9.9928E+00    9.9929E+00    9.158E+00%                1.43E+00
 PM-146 #A    8.3837E-01    8.3837E-01    9.260E+01%                2.13E+00
 Y-88   #A    3.4635E-01    3.4636E-01    1.144E+02%                1.41E+00
 Cd-113m#A    8.4210E+03    8.4210E+03    9.285E+01%                2.61E+04
 Cd-109 #A    5.1463E+00    5.1463E+00    4.761E+02%                8.17E+01
 Cf-251 #A   -8.2461E-01   -8.2461E-01    4.138E+02%                8.74E+00
 Cf-249 #A    1.0716E+00    1.0716E+00    1.117E+02%                3.31E+00
 Sn-126 #A   -7.7196E+00   -7.7196E+00    1.267E+02%                3.25E+01
 PB-210 #     9.2694E+01    9.2694E+01    1.941E+01%                4.63E+01
 PB-212       2.7287E+01    2.7287E+01    4.924E+00%                2.52E+00
 PB-214       6.4487E+01    6.4487E+01    4.255E+00%                3.74E+00
 BI-207 #A    4.9770E-01    4.9770E-01    1.097E+02%                2.39E+00
 BI-212       3.6047E+01    3.6047E+01    1.631E+01%                1.00E+01
 U-235  #A   -5.6392E+00   -5.6392E+00    1.537E+02%                2.88E+01
 BI-214       6.2610E+01    6.2610E+01    4.028E+00%                3.30E+00
 BI-210M#A    5.2521E-01    5.2521E-01    2.692E+02%                3.33E+00
 AC-228       3.0592E+01    3.0592E+01    8.534E+00%                2.89E+00
 TH-227 #A   -8.4869E+00   -8.4869E+00    9.881E+01%                2.13E+01
 TH-229 #A   -1.2464E+01   -1.2464E+01    1.146E+02%                3.62E+01
 TH-234       2.7568E+01    2.7568E+01    2.978E+01%                2.62E+01
 PA-231 #A    1.6965E+01    1.6965E+01    1.853E+02%                1.39E+02
 PA-233  A    1.3028E+00    1.3028E+00    2.624E+02%                1.18E+01
 PA-234 #A   -3.0768E+00   -3.0768E+00    1.218E+02%                1.25E+01
 PA-234M#A    8.4553E+01    8.4553E+01    5.971E+01%                3.78E+02
 AM-241 #A   -2.0937E+00   -2.0937E+00    1.268E+02%                8.83E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.56E+01
 Ir-192 #A    5.8388E-01    5.8388E-01    1.148E+02%                2.19E+00
 Cs-136 #A   -1.0550E+00   -1.0550E+00    8.661E+01%                3.05E+00
 Np-239 #A   -8.7519E-02   -8.7533E-02    3.491E+03%                1.02E+01
 Nd-147 #A   -4.1678E+00   -4.1680E+00    1.322E+02%                1.31E+01
 TL-210 #A   -7.3453E-02   -7.3453E-02    1.292E+02%                2.55E+00
 Kr-85  #A    1.5800E+02    1.5800E+02    1.078E+02%                5.71E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.1 keV)     5.475E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.1 keV) 5.4747485E+02  Bq/Sample     
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:18:57 PMPage 20
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191252.An1            
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Test America St. Louis                    Spectrum ID: 8_Gamma_20191245 
-----------------------------------------------------------------------------                      
   Sample Description: 430282_Gamma_160-34280-A-4-B 
             Detector: Detector # 8       
             Batch ID: 430282                 
    Work Order Number: Gamma   
           Lot Number: 160-34280-A-4-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 12:42        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 12:43:39     Real Time: 1845   sec
        Analysis Time: 6/20/2019 13:14        Dead Time: 2.44   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 8_Soil_TunaCan.Clb
  Efficiency Cal Desc: 8_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 10:35
      Energy Cal Date: 2/28/2012 10:34                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 8_2019-06-08_1510.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -6.190E+00          103.9     6.432E+00    6.440E+00    2.156E+01
NA-22      2.136E-01          136.9     2.925E-01    2.927E-01    1.079E+00
K-40       8.671E+01           10.2     8.847E+00    9.897E+00    9.470E+00
Sc-46      1.591E-01          280.2     4.459E-01    4.460E-01    1.593E+00
CR-51     -5.100E+00          127.0     6.478E+00    6.484E+00    2.170E+01
MN-54     -1.675E-01          378.6     6.340E-01    6.341E-01    1.528E+00
FE-59      3.743E-01          238.8     8.939E-01    8.941E-01    2.177E+00
Co-56      5.439E-01           51.7     2.815E-01    2.829E-01    1.432E+00
CO-57      0.000E+00         1.#INF     1.917E-01    1.917E-01    1.380E+00
CO-58      1.916E-01          225.9     4.328E-01    4.329E-01    1.534E+00
CO-60      3.295E-01           66.7     2.199E-01    2.205E-01    1.660E+00
ZN-65     -1.081E+00          167.7     1.812E+00    1.813E+00    6.213E+00
NB-94      4.474E-01           65.2     2.919E-01    2.928E-01    1.137E+00
ZR-95      2.912E-01          303.4     8.836E-01    8.837E-01    2.168E+00
NB-95     -7.841E-01           62.6     4.909E-01    4.926E-01    2.801E+00
RU-103    -5.460E-01          106.6     5.821E-01    5.828E-01    1.394E+00
RH-106     5.357E+00          203.7     1.091E+01    1.092E+01    3.679E+01
AG-108M    0.000E+00         1.#INF     1.245E-01    1.245E-01    1.144E+00
AG-110M    3.504E-01          130.8     4.585E-01    4.589E-01    1.980E+00
SN-113     4.604E-01          169.1     7.785E-01    7.788E-01    2.645E+00
SB-124     0.000E+00         1.#INF     1.060E-01    1.060E-01    3.743E+00
SB-125     2.366E+00           59.3     1.403E+00    1.409E+00    2.973E+00
I-131      6.309E-02           84.5     5.330E-02    5.340E-02    1.424E+00
Gd-153     1.371E+00          161.9     2.220E+00    2.222E+00    8.237E+00
Ga-68      1.244E+01          146.1     1.818E+01    1.819E+01    4.342E+01
Tc-99m    -4.372E-01          175.5     7.672E-01    7.676E-01    2.557E+00
BA-133     6.123E-01          178.4     1.092E+00    1.093E+00    3.680E+00
CS-134     5.320E-01           95.5     5.080E-01    5.087E-01    2.467E+00
CS-137     3.278E-01          174.8     5.730E-01    5.732E-01    1.976E+00
CE-139     4.534E-01           99.2     4.500E-01    4.521E-01    1.503E+00
Ba-140    -9.157E-03        28848.0     2.642E+00    2.642E+00    5.051E+00
La-140     2.667E-01          192.8     5.141E-01    5.143E-01    1.412E+00
CE-141    -1.007E+00          147.8     1.489E+00    1.490E+00    4.953E+00
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CE-144    -3.843E+00          145.8     5.602E+00    5.605E+00    1.865E+01
PM-144    -5.982E-02          438.5     2.623E-01    2.623E-01    1.433E+00
EU-152     2.172E+00           84.7     1.839E+00    1.843E+00    3.994E+00
EU-154     9.084E-01           80.3     7.295E-01    7.310E-01    2.588E+00
EU-155    -3.122E-02        10863.6     3.391E+00    3.391E+00    1.134E+01
HF-181     5.409E-01           95.1     5.143E-01    5.150E-01    2.084E+00
Ta-182     7.279E-01          134.9     9.817E-01    9.824E-01    8.624E+00
Hg-203     4.165E-01          104.9     4.368E-01    4.374E-01    1.470E+00
TL-208     9.738E+00            7.6     7.434E-01    8.988E-01    8.008E-01
PM-146     1.250E+00           51.9     6.485E-01    6.516E-01    1.374E+00
Y-88       1.479E-01           92.1     1.362E-01    1.365E-01    2.048E+00
Cd-113m   -7.295E+02          620.5     4.526E+03    4.527E+03    1.581E+04
Cd-109     0.000E+00         1.#INF     2.162E+01    2.162E+01    7.188E+01
Cf-251    -2.660E+00           94.5     2.514E+00    2.525E+00    6.392E+00
Cf-249    -7.431E-01          105.5     7.838E-01    7.847E-01    2.633E+00
Sn-126    -5.279E+00          121.4     6.408E+00    6.414E+00    2.136E+01
PB-210    -1.855E+01           61.6     1.143E+01    1.148E+01    5.572E+01
PB-212     2.445E+01            4.8     1.175E+00    1.971E+00    1.725E+00
PB-214     1.696E+01            6.3     1.066E+00    1.383E+00    1.784E+00
BI-207    -7.752E-01          110.2     8.545E-01    8.554E-01    2.187E+00
BI-212     3.950E+01           19.7     7.771E+00    8.038E+00    1.326E+01
U-235      3.790E+00           50.8     1.925E+00    1.935E+00    2.070E+01
BI-214     1.787E+01            8.0     1.427E+00    1.702E+00    1.699E+00
BI-210M    7.047E-01           86.5     6.098E-01    6.112E-01    2.042E+00
AC-228     2.569E+01            8.4     2.149E+00    2.517E+00    1.527E+00
TH-227    -5.023E+00          153.1     7.691E+00    7.697E+00    1.593E+01
TH-229     1.827E+00          129.9     2.372E+00    2.376E+00    2.500E+01
TH-234    -1.481E+01           43.8     6.481E+00    6.534E+00    4.515E+01
PA-231    -1.704E+01          166.6     2.838E+01    2.840E+01    9.498E+01
PA-233     1.349E+00          161.9     2.185E+00    2.186E+00    7.316E+00
PA-234     7.320E-02          110.9     8.116E-02    8.125E-02    1.107E+01
PA-234M    3.409E+01          102.1     3.479E+01    3.484E+01    2.371E+02
AM-241    -1.816E+00           54.1     9.832E-01    9.877E-01    5.808E+00
Np-237     0.000E+00         1.#INF     6.150E+00    6.150E+00    2.046E+01
Ir-192     7.566E-01           96.5     7.300E-01    7.314E-01    3.119E+00
Cs-136     3.643E-01           73.0     2.659E-01    2.667E-01    1.486E+00
Np-239    -1.754E+00          181.7     3.188E+00    3.189E+00    1.061E+01
Nd-147     2.949E-01         1278.7     3.770E+00    3.770E+00    9.380E+00
TL-210    -6.889E-01           96.5     6.646E-01    6.658E-01    2.242E+00
Kr-85     -5.352E+01          273.5     1.464E+02    1.464E+02    5.007E+02
-----------------------------------------------------------------------------
Total      2.975E+02

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:14:48 PMPage  1
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191245.An1             
                                                                                 
 Sample description                                             
      430282_Gamma_160-34280-A-4-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det8\8_Gamma_20191245.An1

 Acquisition information
        Start time:                 6/20/2019 12:43:39 PM
        Live time:               1800
        Real time:               1845
        Dead time:                  2.44 %
        Detector ID:                    8

 Detector system                                                
      Ge 8 SN/174                                                     
                                                                      

 Calibration
        Filename:                   8_Soil_TunaCan.Clb
      8_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:34:41 AM
             Zero offset:           0.052 keV
             Gain:                  0.250 keV/channel
             Quadratic:             5.282E-10 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 10:35:20 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.39 %
             Log(Eff):             -1.098764E-01 + (-4.958544E-01*Log(E) ) + 
                                    ( -2.572270E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.71 %
             Log(Eff):             -2.525301E+01 + ( 9.398253E+00*Log(E) ) + 
                                    ( -1.000034E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.55keV )
        Stop channel:            8000 (  1999.97keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:14:48 PMPage  2
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191245.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 12:42:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       8_2019-06-08_1510.PBC
                                                 6/8/2019 3:10:53 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   26 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.2573

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    63.27       52.  47.26   0.49  3.093E-02    63.29   3.810    PBC<MDA TH234 
                                                64.28   9.700  9.471E+00 Sn126 
    74.60      216.  11.46   1.03  3.609E-02
    77.18      337.   7.75   1.04  3.701E-02
    87.25      142.  15.32   1.04  3.975E-02    86.49  13.100  1.516E+01 Np237 
                                                86.54  30.700  6.467E+00 EU155 
                                                86.94   9.040  2.192E+01 Sn126 
                                                87.57  37.500  5.266E+00 Sn126 
                                                88.04   3.790  5.198E+01 Cd109 
    89.99      115.  17.39   1.05  4.029E-02
    93.20      154.  13.21   1.05  4.080E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  3.769E+01 AC228 
    97.50       34. 163.95   1.05  4.133E-02    97.50  30.000    PBC<MDA Gd153 
    99.50       34. 161.89   1.05  4.151E-02    99.50  15.000    PBC<MDA Np239 
   103.20       19. 279.33   1.06  4.176E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  1.071E+00 Np239 
   123.10       12. 202.54   1.07  4.138E-02   123.10  40.790    PBC<MDA EU154 
   165.85       24.  99.24   1.10  3.629E-02   165.85  79.900    PBC<MDA CE139 
   185.72       28.  99.46   1.12  3.329E-02   185.72  54.000    PBC<MDA U235  
   205.33       38.  50.80   1.13  3.083E-02   205.33   5.010    PBC<MDA U235  
   210.85       18. 140.03   1.14  3.020E-02   210.85   2.990    PBC<MDA TH229 
   227.00        6. 359.78   1.15  2.853E-02   227.00   6.300    PBC<MDA Cf251 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:14:48 PMPage  3
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191245.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   235.97       10. 440.49   1.16  2.768E-02   235.97  12.300    PBC<MDA TH227 
   238.68      494.   5.37   1.04  2.744E-02   238.63  43.300  2.310E+01 PB212 
   242.08       90.  17.27   1.16  2.714E-02   242.00   7.430  2.481E+01 PB214 
   244.69       19. 221.95   1.16  2.691E-02   244.69   7.580    PBC<MDA EU152 
   265.83       16.  86.52   1.18  2.523E-02   265.83  50.000    PBC<MDA BI210M
   276.72       35.  39.06   1.17  2.440E-02   277.28   6.310  1.255E+01 TL208 
   279.20       15. 104.86   1.19  2.427E-02   279.20  81.460    PBC<MDA Hg203 
   284.30       17.  98.02   1.19  2.393E-02   284.30   6.140    PBC<MDA I131  
   295.23      143.  12.14   1.08  2.323E-02   295.09  19.300  1.771E+01 PB214 
                                               296.00  79.000  4.338E+00 TL210 
   308.44       20. 156.18   1.21  2.244E-02   308.44  31.750    PBC<MDA Ir192 
   312.01       19. 161.91   1.21  2.224E-02   312.01  36.000    PBC<MDA PA233 
   316.49       13. 249.94   1.22  2.199E-02   316.49  87.040    PBC<MDA Ir192 
   338.47      109.  14.18   0.79  2.085E-02   338.32  12.010  2.418E+01 AC228 
   345.83       14.  95.08   1.24  2.049E-02   345.83  15.070    PBC<MDA HF181 
   352.08      228.   7.55   0.96  2.020E-02   351.93  37.600  1.669E+01 PB214 
   356.00       14. 178.44   1.25  2.002E-02   356.00  62.050    PBC<MDA BA133 
   383.84       14. 108.51   1.27  1.885E-02   383.84   8.940    PBC<MDA BA133 
   391.58       10. 169.09   1.27  1.855E-02   391.69  64.000    PBC<MDA SN113 
   427.88       12.  91.54   1.30  1.728E-02   427.88  29.600    PBC<MDA SB125 
   453.88       22.  51.89   1.32  1.647E-02   453.88  65.000    PBC<MDA PM146 
   463.37       15.  90.90   1.32  1.620E-02   463.37  10.470    PBC<MDA SB125 
   468.06       14.  96.49   1.33  1.606E-02   468.06  51.750    PBC<MDA Ir192 
   482.00        4. 327.19   1.34  1.569E-02   482.00  80.500    PBC<MDA HF181 
   511.86       89.  14.78   2.61  1.494E-02   511.86  20.000  1.655E+01 RH106 
   563.24       13.  95.48   1.39  1.381E-02   563.24   8.350    PBC<MDA CS134 
   569.32        6. 137.35   1.40  1.369E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  3.135E+00 PA234 
                                               569.70  97.740    PBC<MDA BI207 
   569.47        3. 280.38   1.40  1.369E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.568E+00 PA234 
                                               569.70  97.740    PBC<MDA BI207 
   569.70        1. 675.13   1.40  1.368E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200    PBC<MDA PA234 
                                               569.70  97.740    PBC<MDA BI207 
   583.28      201.   7.63   1.38  1.342E-02   583.02  84.500  9.866E+00 TL208 
   609.37      192.   7.98   1.13  1.294E-02   609.31  46.090  1.787E+01 BI214 
                                               610.30   5.750  1.434E+02 RU103 
   621.92       12. 203.71   1.43  1.273E-02   621.92   9.930    PBC<MDA RH106 
   635.89        8. 122.57   1.44  1.250E-02   635.89  11.310    PBC<MDA SB125 
   657.76        5. 241.80   1.45  1.215E-02   657.76  94.640    PBC<MDA AG110M
   661.66        6. 174.81   1.46  1.209E-02   661.66  85.210    PBC<MDA CS137 
   702.63        9. 108.25   1.48  1.150E-02   702.63  97.900    PBC<MDA NB94  
   727.86       60.  19.67   1.04  1.118E-02   727.17   7.550  3.950E+01 BI212 
   735.72        7. 119.52   1.51  1.107E-02   735.72  22.500    PBC<MDA PM146 
   756.73        3. 303.43   1.52  1.081E-02   756.73  54.460    PBC<MDA ZR95  
   766.41       12. 102.06   1.53  1.070E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  2.095E+02 PA234M

                                 (Page 5 of 22)

Page 1132 of 1765



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:14:48 PMPage  4
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191245.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   786.46        7. 164.75   1.54  1.048E-02   785.42   1.280    PBC<MDA BI212 
   810.78        4. 225.88   1.55  1.020E-02   810.78  99.460    PBC<MDA CO58  
   815.77        3. 192.77   1.56  1.015E-02   815.77  23.280    PBC<MDA La140 
   818.50        5. 165.06   1.56  1.012E-02   818.50 100.000    PBC<MDA Cs136 
   861.34       19.  34.83   1.51  9.703E-03   860.56  12.420  8.865E+00 TL208 
   871.10        8.  72.84   1.59  9.604E-03   871.10  99.890    PBC<MDA NB94  
   880.53        6.  93.36   1.60  9.517E-03   880.53   6.000    PBC<MDA PA234 
   883.24        6. 110.87   1.60  9.493E-03   883.24   9.600    PBC<MDA PA234 
   884.68        5. 130.84   1.60  9.480E-03   884.68  72.680    PBC<MDA AG110M
   889.28        3. 280.23   1.60  9.438E-03   889.28  99.984    PBC<MDA Sc46  
   898.04        9.  92.14   1.61  9.360E-03   898.04  93.700    PBC<MDA Y88   
   911.47      127.   8.87   1.46  9.247E-03   911.07  29.000  2.631E+01 AC228 
   964.11        6. 233.00   1.65  8.814E-03   964.11  14.605    PBC<MDA EU152 
   969.43       59.  14.74   2.44  8.776E-03   968.97  17.460  2.151E+01 AC228 
  1004.77        6.  80.31   1.67  8.509E-03  1004.77  18.010    PBC<MDA EU154 
  1048.07        6.  72.98   1.70  8.209E-03  1048.07  80.000    PBC<MDA Cs136 
  1077.40        5. 146.06   1.72  8.017E-03  1077.40   3.300    PBC<MDA Ga68  
  1099.25        3. 238.82   1.73  7.881E-03  1099.25  56.500    PBC<MDA FE59  
  1112.07       13.  84.67   1.74  7.803E-03  1112.07  13.644    PBC<MDA EU152 
  1173.24       10.  66.74   1.77  7.453E-03  1173.24  99.900    PBC<MDA CO60  
  1221.41        6. 134.86   1.80  7.199E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.28       16.  51.75   1.81  7.114E-03  1238.28  66.070    PBC<MDA Co56  
  1274.53        3. 136.93   1.83  6.939E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  6.067E-01 EU154 
  1313.00        5.  44.72   1.85  6.763E-03  1313.00  21.000    PBC<MDA TL210 
  1384.30        2. 324.35   1.88  6.460E-03  1384.30  24.290    PBC<MDA AG110M
  1461.37      103.  10.20   1.51  6.165E-03  1460.83  10.670  8.671E+01 K40   
  1596.21        1. 438.14   1.99  5.706E-03  1596.21  95.400    PBC<MDA La140 
  1764.72       12.  68.97   2.07  5.226E-03  1764.49  15.400    PBC<MDA BI214 
  1771.35        3. 370.43   2.07  5.208E-03  1771.35  15.480    PBC<MDA Co56  

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   253.26    63.27       139.        79. 2.540E+03   24.06   1.025  -      sD
   298.22    74.60       199.       216. 5.998E+03   11.46   1.034  -       D
   308.53    77.18       172.       337. 9.098E+03    7.75   1.036  -       D
   359.49    89.98       146.       109. 2.705E+03   18.36   1.046  -      sD

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:14:48 PMPage  5
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191245.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.96    46.54       316.       -28.    -0.016    61.63   1.012s
 TH-227    200.36    50.14       425.       -27.    -0.015    65.17   1.015s
 AM-241    237.95    59.54       512.       -34.    -0.019    54.14   1.022s
 TH-234    252.96    63.29       535.       -17.    -0.010   185.87   1.025 
 Sn-126    256.93    64.28       605.       -29.    -0.016   121.38   1.026s
 BA-133    323.77    80.99      1233.       -24.    -0.013   205.91   1.039s
 Np-237    345.77    86.49      1634.         0.     0.000   190.58   1.043A
 EU-155    345.98    86.54      1829.       -33.    -0.019   181.70   1.043s
 Sn-126    347.57    86.94      1749.       -33.    -0.019   177.66   1.044s
 Sn-126    350.09    87.57      1580.       -33.    -0.019   168.88   1.044s
 Cd-109    351.97    88.04      1716.         0.     0.000   175.84   1.044A
 Nd-147    364.21    91.10      1547.       -34.    -0.019   166.67   1.047s
 TH-234    370.17    92.59      1527.       -61.    -0.034    43.77   1.048s
 AC-228    373.21    93.35      1544.        34.     0.019   166.26   1.049s
 Gd-153    389.81    97.50      1511.        34.     0.019   163.95   1.052 
 Np-239    397.81    99.50      1477.        34.     0.019   161.89   1.053s
 Gd-153    412.62   103.20      1447.        19.     0.011   279.33   1.056 
 Np-239    424.34   106.13      1471.       -30.    -0.017   181.72   1.058s
 EU-152    486.94   121.78       314.       -22.    -0.013   113.27   1.071s
 CO-57     488.06   122.06       336.         0.     0.000  1000.00   1.071s
 EU-154    492.22   123.10       266.        12.     0.006   202.54   1.072s
 PA-234    525.00   131.29       941.       -31.    -0.017   173.25   1.078s
 HF-181    531.92   133.02       972.       -31.    -0.017   143.60   1.079s
 CE-144    533.98   133.54      1003.       -31.    -0.017   145.78   1.080s
 HF-181    545.02   136.30      1033.       -31.    -0.017   147.69   1.082s
 CO-57     545.72   136.47      1064.       -31.    -0.017   149.83   1.082s
 Tc-99m    561.86   140.51      1095.       -27.    -0.015   175.46   1.085s
 U-235     574.97   143.79      1128.        -6.    -0.003   944.40   1.087s
 CE-141    581.59   145.44      1235.       -34.    -0.019   147.79   1.089s
 Ba-140    650.47   162.66       353.       -28.    -0.015    97.19   1.102s
 U-235     653.35   163.38       385.       -19.    -0.010   291.79   1.102s
 CE-139    663.24   165.85       264.        24.     0.013    99.24   1.104s
 Cf-251    706.23   176.60       194.       -28.    -0.016    94.52   1.112s
 U-235     742.71   185.72       229.        28.     0.016    99.46   1.119s
 TH-229    773.87   193.51       172.       -11.    -0.006   218.73   1.125s
 U-235     821.17   205.33        97.        38.     0.021    50.80   1.134s
 TH-229    843.24   210.85       160.        18.     0.010   140.03   1.138s
 Cf-251    907.84   227.00       120.         6.     0.003   359.78   1.151 
 TH-227    943.73   235.97       894.        10.     0.005   440.49   1.157s
 PB-212    954.37   238.63        54.       523.     0.291     4.81   1.159D
 PB-214    967.84   242.00        76.        90.     0.050    17.27   1.162D
 EU-152    978.62   244.69       838.        19.     0.010   221.95   1.164 
 TH-227   1024.81   256.24       112.       -16.    -0.009   153.11   1.172s
 Cd-113m  1054.65   263.70        76.        -2.    -0.001   620.48   1.178s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:14:48 PMPage  6
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191245.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-210M  1063.18   265.83        88.        16.     0.009    86.52   1.179s
 TL-208   1106.74   276.72        45.        35.     0.019    39.06   1.172 
 Hg-203   1116.66   279.20       113.        15.     0.008   104.86   1.189s
 I-131    1137.05   284.30        68.        17.     0.009    98.02   1.193s
 PB-214   1180.22   295.09        30.       141.     0.078    10.04   1.201D
 TL-210   1183.86   296.00       669.       -20.    -0.011   183.94   1.202s
 PB-212   1199.98   300.03       613.       -21.    -0.012    53.57   1.205s
 PA-231   1200.14   300.07       592.       -20.    -0.011   172.72   1.205s
 PA-233   1200.58   300.18       572.       -20.    -0.011   169.79   1.205s
 PA-231   1210.46   302.65       552.       -20.    -0.011   166.60   1.207 
 BA-133   1211.27   302.85       531.       -10.    -0.006   313.08   1.207s
 Ir-192   1233.62   308.44       466.        20.     0.011   156.18   1.211s
 PA-233   1247.91   312.01       486.        19.     0.011   161.91   1.214 
 Ir-192   1265.82   316.49       505.        13.     0.007   249.94   1.217s
 CR-51    1280.20   320.08       309.       -20.    -0.011   127.02   1.219s
 La-140   1314.91   328.76       445.       -20.    -0.011   154.43   1.226s
 Cf-249   1333.63   333.44       425.       -20.    -0.011   150.66   1.229s
 AC-228   1353.74   338.47        30.       109.     0.061    14.18   0.788s
 Cs-136   1362.15   340.57       406.        -3.    -0.002   988.30   1.234s
 HF-181   1383.19   345.83        40.        14.     0.008    95.08   1.238s
 PB-214   1408.19   352.08        22.       228.     0.127     7.55   0.961 
 BA-133   1423.87   356.00       292.        14.     0.008   178.44   1.245s
 I-131    1457.81   364.48        68.       -12.    -0.007   137.61   1.252 
 BA-133   1535.24   383.84       107.        14.     0.008   108.51   1.266s
 Cf-249   1551.68   387.95       143.       -17.    -0.009   105.48   1.269s
 SN-113   1566.64   391.69       133.        10.     0.005   169.09   1.271s
 SB-125   1711.39   427.88        28.        12.     0.007    91.54   1.297s
 AG-108M  1735.64   433.94        39.         0.     0.000  1000.00   1.301s
 PM-146   1815.41   453.88        26.        22.     0.012    51.89   1.315s
 SB-125   1853.36   463.37        80.        15.     0.008    90.90   1.322s
 Ir-192   1872.14   468.06        82.        14.     0.008    96.49   1.325 
 BE-7     1910.28   477.60       176.       -19.    -0.010   103.92   1.332s
 HF-181   1927.89   482.00        92.         4.     0.002   327.19   1.335s
 La-140   1947.98   487.02       121.       -12.    -0.007   129.31   1.339s
 RU-103   1988.12   497.05        48.       -14.    -0.008   106.61   1.346 
 RH-106   2047.36   511.86        42.        89.     0.049    14.78   2.606s
 Kr-85    2055.83   513.98       139.        -6.    -0.003   273.52   1.357 
 CS-134   2252.86   563.24        35.        13.     0.007    95.48   1.391s
 CS-134   2277.20   569.32        35.         6.     0.004   137.35   1.395s
 PA-234   2277.80   569.47        38.         3.     0.002   280.38   1.395s
 BI-207   2278.73   569.70        40.         1.     0.001   675.13   1.396s
 TL-208   2333.04   583.28         9.       201.     0.112     7.63   1.376 
 SB-125   2401.92   600.50       329.        -6.    -0.003   454.39   1.416s
 SB-124   2410.85   602.73       323.         0.     0.000  1000.00   1.418s
 CS-134   2418.76   604.71       323.         0.     0.000  1000.00   1.419s
 BI-214   2437.39   609.37        11.       192.     0.107     7.98   1.133s
 RU-103   2441.12   610.30       323.         0.     0.000  1000.00   1.423s
 AG-108M  2457.05   614.28       323.         0.     0.000  1000.00   1.426s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:14:48 PMPage  7
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191245.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PM-144   2472.18   618.06       323.         0.     0.000  1000.00   1.428s
 RH-106   2487.60   621.92       302.        12.     0.007   203.71   1.431s
 SB-125   2543.49   635.89        38.         8.     0.004   122.57   1.440s
 I-131    2547.83   636.97        54.       -10.    -0.006   153.19   1.441s
 AG-110M  2630.98   657.76        61.         5.     0.003   241.80   1.455s
 CS-137   2646.58   661.66        53.         6.     0.003   174.81   1.457s
 PM-144   2786.11   696.54        33.        -1.    -0.001   438.50   1.480s
 NB-94    2810.46   702.63        19.         9.     0.005   108.25   1.484s
 SB-124   2891.09   722.79       113.       -13.    -0.007   121.17   1.497s
 EU-154   2893.39   723.36       100.         0.     0.000  1000.00   1.498s
 ZR-95    2896.74   724.20       108.        -8.    -0.004   194.78   1.498s
 BI-212   2911.38   727.86        14.        60.     0.033    19.67   1.036s
 PM-146   2942.83   735.72        14.         7.     0.004   119.52   1.506s
 PM-146   2988.59   747.16        38.        -5.    -0.003   199.57   1.513 
 ZR-95    3026.87   756.73        19.         3.     0.002   303.43   1.519s
 AG-110M  3055.73   763.94        99.       -21.    -0.012    69.75   1.524s
 NB-95    3063.11   765.79       120.       -15.    -0.008    62.61   1.525s
 PA-234M  3065.60   766.41        67.        12.     0.007   102.06   1.526s
 EU-152   3115.64   778.92        42.       -16.    -0.009    89.50   1.534s
 BI-212   3141.64   785.42        28.         7.     0.004   164.75   1.538s
 CS-134   3183.44   795.87        62.        -4.    -0.002   294.56   1.544s
 TL-210   3198.36   799.60        68.       -13.    -0.007    96.48   1.547s
 CS-134   3207.77   801.95        96.        -5.    -0.003   280.71   1.548s
 CO-58    3243.06   810.78        30.         4.     0.002   225.88   1.554s
 La-140   3263.04   815.77        21.         3.     0.002   192.77   1.557s
 Cs-136   3273.97   818.50        27.         5.     0.003   165.06   1.559s
 MN-54    3339.36   834.85        28.        -3.    -0.002   378.59   1.569 
 Co-56    3387.05   846.77        24.        -7.    -0.004   102.07   1.577s
 TL-208   3445.35   861.34         7.        19.     0.011    34.83   1.507 
 NB-94    3484.36   871.10        12.         8.     0.004    72.84   1.592s
 EU-154   3492.89   873.23        27.        -3.    -0.002   238.67   1.593s
 PA-234   3522.10   880.53        11.         6.     0.003    93.36   1.598s
 PA-234   3532.94   883.24        16.         6.     0.003   110.87   1.599 
 AG-110M  3538.71   884.68        22.         5.     0.003   130.84   1.600s
 Sc-46    3557.10   889.28        27.         3.     0.002   280.23   1.603s
 Y-88     3592.14   898.04        14.         9.     0.005    92.14   1.608s
 AC-228   3645.87   911.47         0.       127.     0.071     8.87   1.458 
 AG-110M  3749.96   937.49        36.       -16.    -0.009    55.02   1.633s
 PA-234   3784.07   946.02        20.        -4.    -0.002   250.83   1.638s
 EU-152   3856.43   964.11        84.         6.     0.003   233.00   1.649s
 AC-228   3877.69   969.43         4.        59.     0.033    14.74   2.439s
 PA-234M  4003.99  1001.00        36.        -4.    -0.002   257.76   1.671s
 EU-154   4019.10  1004.77         8.         6.     0.003    80.31   1.673s
 Co-56    4151.36  1037.84        30.       -15.    -0.008    63.01   1.693s
 Cs-136   4192.29  1048.07         6.         6.     0.003    72.98   1.698s
 RH-106   4201.45  1050.36        20.        -4.    -0.002   258.51   1.700s
 BI-207   4254.65  1063.66        20.        -8.    -0.005   110.23   1.708s
 Ga-68    4309.61  1077.40        10.         5.     0.003   146.06   1.716s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:14:48 PMPage  8
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191245.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 FE-59    4397.02  1099.25        10.         3.     0.002   238.82   1.728s
 EU-152   4448.32  1112.07        58.        13.     0.007    84.67   1.736s
 ZN-65    4462.20  1115.55        79.        -8.    -0.004   167.71   1.738s
 BI-214   4481.17  1120.29        75.        -4.    -0.002   249.83   1.740s
 Sc-46    4482.22  1120.55        71.         0.     0.000  1000.00   1.740s
 Ta-182   4485.22  1121.30        71.         0.     0.000  1000.00   1.741 
 CO-60    4692.97  1173.24         8.        10.     0.005    66.74   1.770s
 Ta-182   4756.23  1189.05        21.       -10.    -0.005    67.99   1.779 
 Ta-182   4885.67  1221.41        11.         6.     0.003   134.86   1.797 
 Co-56    4953.16  1238.28        11.        16.     0.009    51.75   1.806s
 NA-22    5098.16  1274.53         5.         3.     0.001   136.93   1.826s
 EU-154   5098.20  1274.54         8.         0.     0.000  1000.00   1.826s
 FE-59    5166.43  1291.60        17.        -2.    -0.001   524.87   1.835s
 TL-210   5252.05  1313.00         0.         5.     0.003    44.72   1.847s
 AG-110M  5537.25  1384.30         5.         2.     0.001   324.35   1.884s
 EU-152   5632.07  1408.00        16.       -10.    -0.006    96.26   1.896s
 K-40     5845.56  1461.37         3.       103.     0.057    10.20   1.510 
 La-140   6384.93  1596.21         6.         1.     0.001   438.14   1.990s
 SB-124   6764.03  1690.98         6.        -1.     0.000   846.32   2.034s
 BI-214   7058.07  1764.49        30.        12.     0.007    68.97   2.067s
 Co-56    7085.51  1771.35        43.         3.     0.001   370.43   2.070s
 Y-88     7344.36  1836.06        11.        -2.    -0.001   351.28   2.098s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -6.1898E+00                                      5.31E+01             
                           477.60-6.190E+00 ?(  2.156E+01 1.04E+02 1.05E+01 G  
 
NA-22    C   2.1361E-01                                      9.50E+02             
                          1274.53 2.136E-01 ?(  1.079E+00 1.37E+02 9.99E+01 G  
 
K-40     N   8.6710E+01                                      4.66E+11             
                          1460.83 8.671E+01  (P 9.470E+00 1.02E+01 1.07E+01 G  
 
Sc-46    F   1.5911E-01                                      8.38E+01             
                           889.28 1.591E-01 &(P 1.593E+00 2.80E+02 1.00E+02 G  
                          1120.55 0.000E+00 -   3.008E+00 1.00E+03 1.00E+02 G  
 
CR-51    F  -5.0999E+00                                      2.77E+01             
                           320.08-5.100E+00  (  2.170E+01 1.27E+02 9.94E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:14:48 PMPage  9
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191245.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
MN-54    C  -1.6746E-01                                      3.12E+02             
                           834.85-1.675E-01  (  1.528E+00 3.79E+02 1.00E+02 G  
 
FE-59    F   3.7431E-01                                      4.45E+01             
                          1099.25 3.743E-01 ?(  2.177E+00 2.39E+02 5.65E+01 G  
                          1291.60-2.838E-01 + P 4.058E+00 5.25E+02 4.32E+01 G  
 
Co-56    C   5.4391E-01                                      7.73E+01             
                           846.77-3.728E-01 ?(P 1.432E+00 1.02E+02 9.99E+01 G  
                          1238.28 1.930E+00 ?(  2.119E+00 5.17E+01 6.61E+01 G  
                          1037.84-6.900E+00 + P 1.343E+01 6.30E+01 1.41E+01 G  
                          1771.35 1.760E+00 ?   2.304E+01 3.70E+02 1.55E+01  A 
 
CO-58    C   1.9162E-01                                      7.09E+01             
                           810.78 1.916E-01 ?(  1.534E+00 2.26E+02 9.95E+01 G  
 
CO-60    F   3.2955E-01                                      1.93E+03             
                          1332.50-5.756E-02 %(P 1.660E+00 1.13E+03 1.00E+02 G  
                          1173.24 7.170E-01 ?(P 1.210E+00 6.67E+01 9.99E+01 G  
 
ZN-65    F  -1.0805E+00                                      2.44E+02             
                          1115.55-1.081E+00 ?(  6.213E+00 1.68E+02 5.06E+01 G  
 
NB-94    I   4.4743E-01                                      7.41E+06             
                           702.63 4.416E-01 ?(P 1.137E+00 1.08E+02 9.79E+01 G  
                           871.10 4.532E-01 &(  1.105E+00 7.28E+01 9.99E+01 G  
 
ZR-95    I   2.9120E-01                                      6.40E+01             
                           756.73 2.912E-01 ?(P 2.168E+00 3.03E+02 5.45E+01 G  
                           724.20-8.602E-01 &   5.730E+00 1.95E+02 4.42E+01 G  
 
NB-95    I  -7.8406E-01                                      6.40E+01             
                           765.79-7.841E-01 ?(P 2.801E+00 6.26E+01 9.98E+01 G  
 
RU-103   I  -5.4602E-01                                      3.93E+01             
                           497.05-5.460E-01 ?(  1.394E+00 1.07E+02 9.09E+01 G  
                           610.30 0.000E+00 +   6.462E+01 1.00E+03 5.75E+00 GA 
 
RH-106   I   5.3569E+00                                      3.74E+02             
                           621.92 5.357E+00 &(  3.679E+01 2.04E+02 9.93E+00 G  
                          1050.36-1.553E+01 + P 1.014E+02 2.59E+02 1.56E+00 G  
                           511.86 1.655E+01 ?   6.121E+00 1.48E+01 2.00E+01 GA 
 
AG-110M  F   3.5045E-01                                      2.50E+02             
                           884.68 4.331E-01 ?(P 1.980E+00 1.31E+02 7.27E+01 G  
                           657.76 2.255E-01 ?(  1.894E+00 2.42E+02 9.46E+01 G  
                           937.49-2.814E+00 + P 5.473E+00 5.50E+01 3.44E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:14:48 PMPage 10
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191245.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1384.30 5.901E-01 ?(  4.769E+00 3.24E+02 2.43E+01 G  
                           763.94-4.928E+00 +   1.139E+01 6.97E+01 2.23E+01 G  
 
SN-113   F   4.6039E-01                                      1.15E+02             
                           391.69 4.604E-01 ?(P 2.645E+00 1.69E+02 6.40E+01 G  
 
SB-125   I   2.3659E+00                                      1.01E+03             
                           427.88 1.296E+00 ?(  2.973E+00 9.15E+01 2.96E+01 G  
                           600.50-1.346E+00 -   2.070E+01 4.54E+02 1.79E+01 G  
                           635.89 2.948E+00 ?(  1.243E+01 1.23E+02 1.13E+01 G  
                           463.37 4.761E+00  (  1.454E+01 9.09E+01 1.05E+01 G  
 
I-131    I   6.3094E-02                                      8.02E+00             
                           364.48-4.153E-01 ?(  1.424E+00 1.38E+02 8.17E+01 G  
                           284.30 6.428E+00 &(  1.556E+01 9.80E+01 6.14E+00 G  
                           636.97-6.214E+00 + P 2.295E+01 1.53E+02 7.17E+00 G  
 
Gd-153   F   1.3711E+00                                      2.42E+02             
                            97.50 1.511E+00  (  8.237E+00 1.64E+02 3.00E+01 G  
                           103.20 1.179E+00 ?(  1.098E+01 2.79E+02 2.18E+01 G  
 
Ga-68    C   1.2444E+01                                      4.71E-02             
                          1077.40 1.244E+01 &(  4.342E+01 1.46E+02 3.30E+00 G  
 
Tc-99m   I  -4.3723E-01                                      2.51E-01             
                           140.51-4.372E-01 *(  2.557E+00 1.75E+02 8.93E+01 G  
 
BA-133   F   6.1226E-01                                      3.85E+03             
                           356.00 6.123E-01 &(  3.680E+00 1.78E+02 6.20E+01 G  
                           302.85-1.393E+00 +   1.466E+01 3.13E+02 1.83E+01 G  
                           383.84 4.586E+00 ?   1.678E+01 1.09E+02 8.94E+00 GA 
                            80.99-1.035E+00 +   7.102E+00 2.06E+02 3.41E+01 GA 
 
CS-134   I   5.3203E-01                                      7.54E+02             
                           795.87-2.403E-01 ?(  2.467E+00 2.95E+02 8.55E+01 G  
                           604.71 0.000E+00 &   3.778E+00 1.00E+03 9.76E+01 G  
                           569.32 1.671E+00 ?(  7.955E+00 1.37E+02 1.54E+01 G  
                           801.95-3.104E+00 &   3.003E+01 2.81E+02 8.69E+00 G  
                           563.24 6.344E+00 ?(P 1.456E+01 9.55E+01 8.35E+00 G  
 
CS-137   I   3.2777E-01                                      1.10E+04             
                           661.66 3.278E-01 ?(P 1.976E+00 1.75E+02 8.52E+01 G  
 
CE-139   F   4.5345E-01                                      1.38E+02             
                           165.85 4.534E-01 ?(  1.503E+00 9.92E+01 7.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:14:48 PMPage 11
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191245.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ba-140   I  -9.1569E-03                                      1.28E+01             
                           537.26-9.157E-03 %(P 5.051E+00 2.88E+04 2.44E+01 G  
                           162.66-6.933E+00 +   2.245E+01 9.72E+01 6.22E+00 G  
                           304.85 4.362E-06 &   6.237E+01 4.23E+08 4.29E+00 G  
 
La-140   I   2.6672E-01                                      1.28E+01             
                          1596.21 1.330E-01 ?(P 1.412E+00 4.38E+02 9.54E+01 G  
                           487.02-9.682E-01 +   4.237E+00 1.29E+02 4.55E+01 G  
                           328.76-2.505E+00 +   1.296E+01 1.54E+02 2.03E+01 G  
                           815.77 8.149E-01 ?(P 5.602E+00 1.93E+02 2.33E+01 G  
 
CE-141   I  -1.0073E+00                                      3.25E+01             
                           145.44-1.007E+00 ?(  4.953E+00 1.48E+02 4.82E+01 G  
 
CE-144   I  -3.8427E+00                                      2.85E+02             
                           133.54-3.843E+00 &(  1.865E+01 1.46E+02 1.11E+01 G  
 
PM-144   C  -5.9816E-02                                      3.63E+02             
                           696.54-5.982E-02 ?(P 1.433E+00 4.38E+02 9.90E+01 G  
                           618.06 0.000E+00 +   3.789E+00 1.00E+03 9.91E+01 G  
 
EU-152   F   2.1724E+00                                      4.94E+03             
                           121.78-1.055E+00 ?(  3.994E+00 1.13E+02 2.86E+01 G  
                           344.29-9.816E-02 & P 9.824E+00 3.27E+03 2.65E+01 G  
                          1112.07 7.041E+00 ?(  2.001E+01 8.47E+01 1.36E+01 G  
                           778.92-6.509E+00 +   1.339E+01 8.95E+01 1.29E+01 G  
                           964.11 2.446E+00 ?(  1.964E+01 2.33E+02 1.46E+01 G  
                           244.69 5.050E+00 &(  3.747E+01 2.22E+02 7.58E+00 G  
                          1408.00-4.155E+00 +   8.870E+00 9.63E+01 2.10E+01 GA 
 
EU-154   I   9.0838E-01                                      3.14E+03             
                           123.10 3.785E-01 ?(  2.588E+00 2.03E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   3.615E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 &   1.207E+01 1.00E+03 2.02E+01 G  
                           873.23-1.344E+00 + P 1.269E+01 2.39E+02 1.23E+01 G  
                          1004.77 2.108E+00 ?(  5.760E+00 8.03E+01 1.80E+01 G  
                           996.33-3.058E-01 %   1.765E+01 1.59E+03 1.06E+01 G  
 
EU-155   I  -3.1217E-02                                      1.81E+03             
                           105.31-3.122E-02 %(P 1.134E+01 1.09E+04 2.12E+01 G  
                            86.54-1.528E+00 +   9.231E+00 1.82E+02 3.07E+01 G  
 
HF-181   F   5.4093E-01                                      4.24E+01             
                           482.00 1.843E-01 ?(  2.084E+00 3.27E+02 8.05E+01 G  
                           133.02-9.824E-01 +   4.698E+00 1.44E+02 4.33E+01 G  
                           345.83 2.446E+00 &(P 5.791E+00 9.51E+01 1.51E+01 G  
                           136.30-7.361E+00 +   3.620E+01 1.48E+02 5.85E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:14:48 PMPage 12
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191245.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ta-182   F   7.2794E-01                                      1.14E+02             
                          1121.30 0.000E+00  (  8.624E+00 1.00E+03 3.49E+01 G  
                          1221.41 1.669E+00  (P 5.224E+00 1.35E+02 2.70E+01 G  
                          1189.05-4.459E+00 + P 1.110E+01 6.80E+01 1.62E+01 G  
 
Hg-203   F   4.1651E-01                                      4.66E+01             
                           279.20 4.165E-01  (P 1.470E+00 1.05E+02 8.15E+01 G  
 
TL-208   N   9.7377E+00                                      6.98E+02             
                           583.02 9.866E+00  (P 8.008E-01 7.63E+00 8.45E+01 G  
                           277.28 1.255E+01 + P 1.228E+01 3.91E+01 6.31E+00 G  
                           860.56 8.865E+00  (P 6.839E+00 3.48E+01 1.24E+01 G  
 
PM-146   C   1.2496E+00                                      2.02E+03             
                           453.88 1.142E+00 &(  1.374E+00 5.19E+01 6.50E+01 G  
                           747.16-7.310E-01 - P 4.695E+00 2.00E+02 3.40E+01 G  
                           735.72 1.562E+00 ?(  4.494E+00 1.20E+02 2.25E+01 G  
 
Y-88     F   1.4786E-01                                      1.07E+02             
                          1836.06-2.680E-01 ?(P 2.048E+00 3.51E+02 9.92E+01 G  
                           898.04 5.881E-01 &(P 1.292E+00 9.21E+01 9.37E+01 G  
 
Cd-113m     -7.2951E+02                                      5.33E+03             
                           263.70-7.295E+02  (  1.581E+04 6.20E+02 6.00E-03   K
 
Cf-251   T  -2.6595E+00                                      3.28E+05             
                           176.60-2.660E+00 *(  6.392E+00 9.45E+01 1.70E+01 G  
                           227.00 1.855E+00 &   1.662E+01 3.60E+02 6.30E+00 GA 
 
Cf-249   T  -7.4308E-01                                      1.28E+05             
                           387.95-7.431E-01 ?(  2.633E+00 1.05E+02 6.60E+01 G  
                           333.44-3.325E+00 +   1.678E+01 1.51E+02 1.55E+01 G  
 
Sn-126      -5.2792E+00                                      3.65E+07             
                            87.57-1.245E+00 }   6.992E+00 1.69E+02 3.75E+01 GA 
                            64.28-5.279E+00 ?(  2.136E+01 1.21E+02 9.70E+00 G  
                            86.94-5.180E+00 }   3.060E+01 1.78E+02 9.04E+00 GA 
 
PB-210   N  -1.8548E+01                                      8.14E+03             
                            46.54-1.855E+01 ?(P 5.572E+01 6.16E+01 4.25E+00 G  
 
PB-212   N   2.4452E+01                                      6.98E+02             
                           238.63 2.445E+01  (P 1.725E+00 4.81E+00 4.33E+01 G  
                           300.03-1.553E+01 & P 8.719E+01 5.36E+01 3.28E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:14:48 PMPage 13
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191245.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-214   N   1.6965E+01                                      5.84E+05             
                           351.93 1.669E+01  (  1.784E+00 7.55E+00 3.76E+01 G  
                           295.09 1.749E+01  (  3.497E+00 1.00E+01 1.93E+01 G  
                           242.00 2.481E+01 +   1.193E+01 1.73E+01 7.43E+00 GA 
 
BI-207   C  -7.7521E-01                                      1.18E+04             
                          1063.66-7.752E-01 ?(P 2.187E+00 1.10E+02 7.45E+01 G  
                           569.70 5.540E-02 + P 1.332E+00 6.75E+02 9.77E+01 G  
 
BI-212   N   3.9503E+01                                      6.98E+02             
                           727.17 3.950E+01  (  1.326E+01 1.97E+01 7.55E+00 G  
                           785.42 2.899E+01 &   1.134E+02 1.65E+02 1.28E+00 GA 
 
U-235    N   3.7900E+00                                      2.57E+11             
                           143.79-7.476E-01  (P 2.070E+01 9.44E+02 1.10E+01 G  
                           205.33 1.372E+01  (P 1.747E+01 5.08E+01 5.01E+00 G  
                           163.38-5.695E+00 + P 2.877E+01 2.92E+02 5.08E+00 G  
                           185.72 8.730E-01 @ P 2.262E+00 9.95E+01 5.40E+01 GA 
 
BI-214   N   1.7869E+01                                      5.84E+05             
                           609.31 1.787E+01 @(P 1.699E+00 7.98E+00 4.61E+01 G  
                          1120.29-1.811E+00 - P 2.041E+01 2.50E+02 1.51E+01 G  
                          1764.49 8.474E+00 - P 1.940E+01 6.90E+01 1.54E+01 G  
 
BI-210M  T   7.0475E-01                                      1.10E+09             
                           265.83 7.047E-01 ?(P 2.042E+00 8.65E+01 5.00E+01 G  
                           304.90-6.684E-07 %   9.556E+00 4.23E+08 2.80E+01 G  
 
AC-228   N   2.5686E+01                                      2.10E+03             
                           911.07 2.631E+01  (  1.527E+00 8.87E+00 2.90E+01 G  
                           968.97 2.151E+01 -   4.218E+00 1.47E+01 1.75E+01 G  
                           338.32 2.418E+01  (  6.263E+00 1.42E+01 1.20E+01 G  
                            93.35 8.224E+00 -   4.548E+01 1.66E+02 5.56E+00 XA 
 
TH-227   N  -5.0234E+00                                      7.95E+03             
                           256.24-5.023E+00  (P 1.593E+01 1.53E+02 7.00E+00 G  
                           235.97 1.571E+00 +   2.318E+01 4.40E+02 1.23E+01 G  
                            50.14-8.278E+00 + P 3.026E+01 6.52E+01 8.00E+00 G  
 
TH-229   N   1.8266E+00                                      2.68E+06             
                           193.51-4.435E+00 &(  2.500E+01 2.19E+02 4.40E+00 G  
                           210.85 1.104E+01 ?(P 3.794E+01 1.40E+02 2.99E+00 G  
 
TH-234   N  -1.4808E+01                                      1.63E+12             
                            92.59-1.481E+01 ?(P 4.515E+01 4.38E+01 5.58E+00 G  
                            63.29-8.237E+00 + P 5.211E+01 1.86E+02 3.81E+00 G  

                                 (Page 15 of 22)

Page 1142 of 1765



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:14:48 PMPage 14
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191245.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-231   N  -1.7036E+01                                      1.20E+07             
                           302.65-1.704E+01 ?(  9.498E+01 1.67E+02 2.88E+00 G  
                           300.07-1.978E+01 +   1.143E+02 1.73E+02 2.46E+00 G  
 
PA-233   C   1.3494E+00                                      7.82E+08             
                           312.01 1.349E+00 &(P 7.316E+00 1.62E+02 3.60E+01 G  
                           300.18-7.852E+00 +   4.460E+01 1.70E+02 6.20E+00 G  
 
PA-234   N   7.3203E-02                                      1.63E+12             
                           131.29-2.376E+00 ?(P 1.107E+01 1.73E+02 1.80E+01 G  
                           946.02-1.852E+00 +   1.090E+01 2.51E+02 1.34E+01 G  
                           569.47 1.568E+00 ?(  1.553E+01 2.80E+02 8.20E+00 G  
                           883.24 3.390E+00 ?(  1.309E+01 1.11E+02 9.60E+00 G  
                           880.53 5.404E+00 ?   1.744E+01 9.34E+01 6.00E+00 GA 
 
PA-234M  N   3.4092E+01                                      1.63E+12             
                          1001.00-2.754E+01 ?(P 2.371E+02 2.58E+02 8.37E-01 G  
                           766.41 2.095E+02 ?(  7.234E+02 1.02E+02 2.94E-01 G  
 
AM-241   T  -1.8159E+00                                      1.58E+05             
                            59.54-1.816E+00 *(P 5.808E+00 5.41E+01 3.59E+01 G  
 
Ir-192   F   7.5658E-01                                      7.40E+01             
                           316.49 3.715E-01 ?(  3.119E+00 2.50E+02 8.70E+01 G  
                           468.06 9.237E-01 ?(  3.002E+00 9.65E+01 5.18E+01 G  
                           308.44 1.540E+00 ?(  8.052E+00 1.56E+02 3.18E+01 G  
 
Cs-136   F   3.6435E-01                                      1.30E+01             
                           818.50 2.562E-01 ?(  1.486E+00 1.65E+02 1.00E+02 G  
                          1048.07 4.996E-01 ?(  1.221E+00 7.30E+01 8.00E+01 G  
                           340.57-1.649E-01 +   5.516E+00 9.88E+02 4.69E+01 G  
 
Np-239   T  -1.7541E+00                                      2.36E+00             
                           103.70 1.057E-07 &   1.004E+01 2.84E+09 2.40E+01 X  
                           106.13-1.754E+00 &(  1.061E+01 1.82E+02 2.27E+01 G  
                            99.50 3.013E+00 ?   1.623E+01 1.62E+02 1.50E+01 X  
 
Nd-147       2.9487E-01                                      1.11E+01             
                           531.00 2.949E-01 %(  9.380E+00 1.28E+03 1.30E+01 G  
                            91.10-1.627E+00 +   9.020E+00 1.67E+02 2.83E+01 G  
 
TL-210   N  -6.8889E-01                                      5.84E+05             
                           799.60-6.889E-01 ?(  2.242E+00 9.65E+01 9.90E+01 G  
                           296.00-6.078E-01 +   3.739E+00 1.84E+02 7.90E+01 G  
                          1313.00 1.956E+00 ?   2.883E+00 4.47E+01 2.10E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:14:48 PMPage 15
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191245.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Kr-85    I  -5.3524E+01                                      3.92E+03             
                           513.98-5.352E+01 ?(  5.007E+02 2.74E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54       316.       -28.    -0.016    61.63  -1.855E+01  P
 TH-227      50.14       425.       -27.    -0.015    65.17  -8.278E+00  P
 AM-241      59.54       512.       -34.    -0.019    54.14  -1.816E+00  P
 TH-234      63.29       535.       -17.    -0.010   185.87  -8.237E+00  P
 Sn-126      64.28       605.       -29.    -0.016   121.38  -5.279E+00   
 BA-133      80.99      1233.       -24.    -0.013   205.91  -1.035E+00   
 EU-155      86.54      1829.       -33.    -0.019   181.70  -1.528E+00   
 Sn-126      86.94      1749.       -33.    -0.019   177.66  -5.180E+00   
 Sn-126      87.57      1580.       -33.    -0.019   168.88  -1.245E+00   
 Nd-147      91.10      1547.       -34.    -0.019   166.67  -1.627E+00   
 TH-234      92.59      1527.       -61.    -0.034    43.77  -1.481E+01  P
 Gd-153      97.50      1511.        34.     0.019   163.95   1.511E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:14:48 PMPage 16
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191245.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-239      99.50      1477.        34.     0.019   161.89   3.013E+00   
 Gd-153     103.20      1447.        19.     0.011   279.33   1.179E+00   
 Np-239     106.13      1471.       -30.    -0.017   181.72  -1.754E+00   
 EU-152     121.78       314.       -22.    -0.013   113.27  -1.055E+00   
 EU-154     123.10       266.        12.     0.006   202.54   3.785E-01   
 PA-234     131.29       941.       -31.    -0.017   173.25  -2.376E+00  P
 HF-181     133.02       972.       -31.    -0.017   143.60  -9.824E-01   
 CE-144     133.54      1003.       -31.    -0.017   145.78  -3.843E+00   
 HF-181     136.30      1033.       -31.    -0.017   147.69  -7.361E+00   
 CO-57      136.47      1064.       -31.    -0.017   149.83  -4.035E+00   
 Tc-99m     140.51      1095.       -27.    -0.015   175.46  -4.372E-01   
 U-235      143.79      1128.        -6.    -0.003   944.40  -7.476E-01  P
 CE-141     145.44      1235.       -34.    -0.019   147.79  -1.007E+00   
 Ba-140     162.66       353.       -28.    -0.015    97.19  -6.933E+00   
 U-235      163.38       385.       -19.    -0.010   291.79  -5.695E+00  P
 CE-139     165.85       264.        24.     0.013    99.24   4.534E-01   
 Cf-251     176.60       194.       -28.    -0.016    94.52  -2.660E+00   
 U-235      185.72       229.        28.     0.016    99.46   8.730E-01  P
 TH-229     193.51       172.       -11.    -0.006   218.73  -4.435E+00   
 U-235      205.33        97.        38.     0.021    50.80   1.372E+01  P
 TH-229     210.85       160.        18.     0.010   140.03   1.104E+01  P
 Cf-251     227.00       120.         6.     0.003   359.78   1.855E+00   
 TH-227     235.97       894.        10.     0.005   440.49   1.571E+00   
 EU-152     244.69       838.        19.     0.010   221.95   5.050E+00   
 TH-227     256.24       112.       -16.    -0.009   153.11  -5.023E+00  P
 Cd-113m    263.70        76.        -2.    -0.001   620.48  -7.295E+02   
 BI-210M    265.83        88.        16.     0.009    86.52   7.047E-01  P
 Hg-203     279.20       113.        15.     0.008   104.86   4.165E-01  P
 I-131      284.30        68.        17.     0.009    98.02   6.428E+00   
 TL-210     296.00       669.       -20.    -0.011   183.94  -6.078E-01   
 PA-231     300.07       592.       -20.    -0.011   172.72  -1.978E+01   
 PA-233     300.18       572.       -20.    -0.011   169.79  -7.852E+00   
 PA-231     302.65       552.       -20.    -0.011   166.60  -1.704E+01   
 BA-133     302.85       531.       -10.    -0.006   313.08  -1.393E+00   
 Ir-192     308.44       466.        20.     0.011   156.18   1.540E+00   
 PA-233     312.01       486.        19.     0.011   161.91   1.349E+00  P
 Ir-192     316.49       505.        13.     0.007   249.94   3.715E-01   
 CR-51      320.08       309.       -20.    -0.011   127.02  -5.100E+00   
 La-140     328.76       445.       -20.    -0.011   154.43  -2.505E+00   
 Cf-249     333.44       425.       -20.    -0.011   150.66  -3.325E+00   
 Cs-136     340.57       406.        -3.    -0.002   988.30  -1.649E-01   
 HF-181     345.83        40.        14.     0.008    95.08   2.446E+00  P
 BA-133     356.00       292.        14.     0.008   178.44   6.123E-01   
 I-131      364.48        68.       -12.    -0.007   137.61  -4.153E-01   
 BA-133     383.84       107.        14.     0.008   108.51   4.586E+00   
 Cf-249     387.95       143.       -17.    -0.009   105.48  -7.431E-01   
 SB-125     427.88        28.        12.     0.007    91.54   1.296E+00   
 PM-146     453.88        26.        22.     0.012    51.89   1.142E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:14:48 PMPage 17
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191245.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125     463.37        80.        15.     0.008    90.90   4.761E+00   
 Ir-192     468.06        82.        14.     0.008    96.49   9.237E-01   
 BE-7       477.60       176.       -19.    -0.010   103.92  -6.190E+00   
 HF-181     482.00        92.         4.     0.002   327.19   1.843E-01   
 La-140     487.02       121.       -12.    -0.007   129.31  -9.682E-01   
 RU-103     497.05        48.       -14.    -0.008   106.61  -5.460E-01   
 RH-106     511.86        42.        89.     0.049    14.78   1.655E+01   
 Kr-85      513.98       139.        -6.    -0.003   273.52  -5.352E+01   
 CS-134     563.24        35.        13.     0.007    95.48   6.344E+00  P
 CS-134     569.32        35.         6.     0.004   137.35   1.671E+00   
 PA-234     569.47        38.         3.     0.002   280.38   1.568E+00   
 BI-207     569.70        40.         1.     0.001   675.13   5.540E-02  P
 SB-125     600.50       329.        -6.    -0.003   454.39  -1.346E+00   
 RH-106     621.92       302.        12.     0.007   203.71   5.357E+00   
 SB-125     635.89        38.         8.     0.004   122.57   2.948E+00   
 I-131      636.97        54.       -10.    -0.006   153.19  -6.214E+00  P
 AG-110M    657.76        61.         5.     0.003   241.80   2.255E-01   
 CS-137     661.66        53.         6.     0.003   174.81   3.278E-01  P
 PM-144     696.54        33.        -1.    -0.001   438.50  -5.982E-02  P
 NB-94      702.63        19.         9.     0.005   108.25   4.416E-01  P
 SB-124     722.79       113.       -13.    -0.007   121.17  -5.834E+00   
 ZR-95      724.20       108.        -8.    -0.004   194.78  -8.602E-01   
 PM-146     735.72        14.         7.     0.004   119.52   1.562E+00   
 PM-146     747.16        38.        -5.    -0.003   199.57  -7.310E-01  P
 ZR-95      756.73        19.         3.     0.002   303.43   2.912E-01  P
 AG-110M    763.94        99.       -21.    -0.012    69.75  -4.928E+00   
 NB-95      765.79       120.       -15.    -0.008    62.61  -7.841E-01  P
 PA-234M    766.41        67.        12.     0.007   102.06   2.095E+02   
 EU-152     778.92        42.       -16.    -0.009    89.50  -6.509E+00   
 CS-134     795.87        62.        -4.    -0.002   294.56  -2.403E-01   
 TL-210     799.60        68.       -13.    -0.007    96.48  -6.889E-01   
 CS-134     801.95        96.        -5.    -0.003   280.71  -3.104E+00   
 CO-58      810.78        30.         4.     0.002   225.88   1.916E-01   
 La-140     815.77        21.         3.     0.002   192.77   8.149E-01  P
 Cs-136     818.50        27.         5.     0.003   165.06   2.562E-01   
 MN-54      834.85        28.        -3.    -0.002   378.59  -1.675E-01   
 Co-56      846.77        24.        -7.    -0.004   102.07  -3.728E-01  P
 NB-94      871.10        12.         8.     0.004    72.84   4.532E-01   
 EU-154     873.23        27.        -3.    -0.002   238.67  -1.344E+00  P
 PA-234     880.53        11.         6.     0.003    93.36   5.404E+00   
 PA-234     883.24        16.         6.     0.003   110.87   3.390E+00   
 AG-110M    884.68        22.         5.     0.003   130.84   4.331E-01  P
 Sc-46      889.28        27.         3.     0.002   280.23   1.591E-01  P
 Y-88       898.04        14.         9.     0.005    92.14   5.881E-01  P
 AG-110M    937.49        36.       -16.    -0.009    55.02  -2.814E+00  P
 PA-234     946.02        20.        -4.    -0.002   250.83  -1.852E+00   
 EU-152     964.11        84.         6.     0.003   233.00   2.446E+00   
 PA-234M   1001.00        36.        -4.    -0.002   257.76  -2.754E+01  P
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:14:48 PMPage 18
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191245.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154    1004.77         8.         6.     0.003    80.31   2.108E+00   
 Co-56     1037.84        30.       -15.    -0.008    63.01  -6.900E+00  P
 Cs-136    1048.07         6.         6.     0.003    72.98   4.996E-01   
 RH-106    1050.36        20.        -4.    -0.002   258.51  -1.553E+01  P
 BI-207    1063.66        20.        -8.    -0.005   110.23  -7.752E-01  P
 Ga-68     1077.40        10.         5.     0.003   146.06   1.244E+01   
 FE-59     1099.25        10.         3.     0.002   238.82   3.743E-01   
 EU-152    1112.07        58.        13.     0.007    84.67   7.041E+00   
 ZN-65     1115.55        79.        -8.    -0.004   167.71  -1.081E+00   
 CO-60     1173.24         8.        10.     0.005    66.74   7.170E-01  P
 Ta-182    1189.05        21.       -10.    -0.005    67.99  -4.459E+00  P
 Ta-182    1221.41        11.         6.     0.003   134.86   1.669E+00  P
 Co-56     1238.28        11.        16.     0.009    51.75   1.930E+00   
 NA-22     1274.53         5.         3.     0.001   136.93   2.136E-01   
 FE-59     1291.60        17.        -2.    -0.001   524.87  -2.838E-01  P
 TL-210    1313.00         0.         5.     0.003    44.72   1.956E+00   
 AG-110M   1384.30         5.         2.     0.001   324.35   5.901E-01   
 EU-152    1408.00        16.       -10.    -0.006    96.26  -4.155E+00   
 La-140    1596.21         6.         1.     0.001   438.14   1.330E-01  P
 SB-124    1690.98         6.        -1.     0.000   846.32  -1.429E-01   
 Co-56     1771.35        43.         3.     0.001   370.43   1.760E+00   
 Y-88      1836.06        11.        -2.    -0.001   351.28  -2.680E-01  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -6.1897E+00   -6.1898E+00    1.039E+02%                2.16E+01
 NA-22  #A    2.1361E-01    2.1361E-01    1.369E+02%                1.08E+00
 K-40         8.6710E+01    8.6710E+01    1.020E+01%                9.47E+00
 Sc-46  #A    1.5911E-01    1.5911E-01    2.802E+02%                1.59E+00
 CR-51  #A   -5.0997E+00   -5.0999E+00    1.270E+02%                2.17E+01
 MN-54  #A   -1.6746E-01   -1.6746E-01    3.786E+02%                1.53E+00
 FE-59  #A    3.7430E-01    3.7431E-01    2.388E+02%                2.18E+00
 Co-56  #A    5.4390E-01    5.4391E-01    5.175E+01%                1.43E+00
 CO-57  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.38E+00
 CO-58  #A    1.9162E-01    1.9162E-01    2.259E+02%                1.53E+00
 CO-60  #A    3.2955E-01    3.2955E-01    6.674E+01%                1.66E+00
 ZN-65  #A   -1.0805E+00   -1.0805E+00    1.677E+02%                6.21E+00
 NB-94  #A    4.4743E-01    4.4743E-01    6.524E+01%                1.14E+00
 ZR-95  #A    2.9119E-01    2.9120E-01    3.034E+02%                2.17E+00
 NB-95  #A   -7.8405E-01   -7.8406E-01    6.261E+01%                2.80E+00
 RU-103 #A   -5.4600E-01   -5.4602E-01    1.066E+02%                1.39E+00
 RH-106 #A    5.3568E+00    5.3569E+00    2.037E+02%                3.68E+01
 AG-108M#A    0.0000E+00    0.0000E+00    7.071E+02%                1.14E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:14:48 PMPage 19
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191245.An1             
                                                                                 
 AG-110M#A    3.5045E-01    3.5045E-01    1.308E+02%                1.98E+00
 SN-113 #A    4.6039E-01    4.6039E-01    1.691E+02%                2.64E+00
 SB-124 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.74E+00
 SB-125 #A    2.3659E+00    2.3659E+00    5.932E+01%                2.97E+00
 I-131  #A    6.3088E-02    6.3094E-02    8.447E+01%                1.42E+00
 Gd-153 #A    1.3711E+00    1.3711E+00    1.619E+02%                8.24E+00
 Ga-68  #A    1.2235E+01    1.2444E+01    1.461E+02%                4.34E+01
 Tc-99m #A   -4.3585E-01   -4.3723E-01    1.755E+02%                2.56E+00
 BA-133 #A    6.1226E-01    6.1226E-01    1.784E+02%                3.68E+00
 CS-134 #A    5.3203E-01    5.3203E-01    9.548E+01%                2.47E+00
 CS-137 #A    3.2777E-01    3.2777E-01    1.748E+02%                1.98E+00
 CE-139 #A    4.5344E-01    4.5345E-01    9.924E+01%                1.50E+00
 Ba-140 #A   -9.1563E-03   -9.1569E-03    2.885E+04%                5.05E+00
 La-140 #A    2.6670E-01    2.6672E-01    1.928E+02%                1.41E+00
 CE-141 #A   -1.0073E+00   -1.0073E+00    1.478E+02%                4.95E+00
 CE-144 #A   -3.8427E+00   -3.8427E+00    1.458E+02%                1.87E+01
 PM-144 #A   -5.9815E-02   -5.9816E-02    4.385E+02%                1.43E+00
 EU-152 #A    2.1724E+00    2.1724E+00    8.467E+01%                3.99E+00
 EU-154 #A    9.0838E-01    9.0838E-01    8.031E+01%                2.59E+00
 EU-155 #A   -3.1217E-02   -3.1217E-02    1.086E+04%                1.13E+01
 HF-181 #A    5.4092E-01    5.4093E-01    9.508E+01%                2.08E+00
 Ta-182 #A    7.2794E-01    7.2794E-01    1.349E+02%                8.62E+00
 Hg-203 #A    4.1651E-01    4.1651E-01    1.049E+02%                1.47E+00
 TL-208       9.7376E+00    9.7377E+00    7.634E+00%                8.01E-01
 PM-146 #A    1.2496E+00    1.2496E+00    5.189E+01%                1.37E+00
 Y-88   #A    1.4786E-01    1.4786E-01    9.214E+01%                2.05E+00
 Cd-113m#A   -7.2951E+02   -7.2951E+02    6.205E+02%                1.58E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                7.19E+01
 Cf-251 #A   -2.6595E+00   -2.6595E+00    9.452E+01%                6.39E+00
 Cf-249 #A   -7.4308E-01   -7.4308E-01    1.055E+02%                2.63E+00
 Sn-126 #A   -5.2792E+00   -5.2792E+00    1.214E+02%                2.14E+01
 PB-210 #A   -1.8548E+01   -1.8548E+01    6.163E+01%                5.57E+01
 PB-212       2.4452E+01    2.4452E+01    4.806E+00%                1.72E+00
 PB-214       1.6965E+01    1.6965E+01    6.282E+00%                1.78E+00
 BI-207 #A   -7.7521E-01   -7.7521E-01    1.102E+02%                2.19E+00
 BI-212       3.9503E+01    3.9503E+01    1.967E+01%                1.33E+01
 U-235  #A    3.7900E+00    3.7900E+00    5.080E+01%                2.07E+01
 BI-214 #     1.7869E+01    1.7869E+01    7.983E+00%                1.70E+00
 BI-210M#A    7.0475E-01    7.0475E-01    8.652E+01%                2.04E+00
 AC-228       2.5686E+01    2.5686E+01    8.365E+00%                1.53E+00
 TH-227 #A   -5.0234E+00   -5.0234E+00    1.531E+02%                1.59E+01
 TH-229 #A    1.8266E+00    1.8266E+00    1.299E+02%                2.50E+01
 TH-234 #A   -1.4808E+01   -1.4808E+01    4.377E+01%                4.52E+01
 PA-231 #A   -1.7036E+01   -1.7036E+01    1.666E+02%                9.50E+01
 PA-233 #A    1.3494E+00    1.3494E+00    1.619E+02%                7.32E+00
 PA-234 #A    7.3203E-02    7.3203E-02    1.109E+02%                1.11E+01
 PA-234M#A    3.4092E+01    3.4092E+01    1.021E+02%                2.37E+02
 AM-241 #A   -1.8159E+00   -1.8159E+00    5.414E+01%                5.81E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.05E+01
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 1:14:48 PMPage 20
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191245.An1             
                                                                                 
 Ir-192 #A    7.5657E-01    7.5658E-01    9.649E+01%                3.12E+00
 Cs-136 #A    3.6432E-01    3.6435E-01    7.298E+01%                1.49E+00
 Np-239 #A   -1.7535E+00   -1.7541E+00    1.817E+02%                1.06E+01
 Nd-147 #A    2.9484E-01    2.9487E-01    1.279E+03%                9.38E+00
 TL-210 #A   -6.8889E-01   -6.8889E-01    9.648E+01%                2.24E+00
 Kr-85  #A   -5.3524E+01   -5.3524E+01    2.735E+02%                5.01E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.5 to  2000.0 keV)     2.209E+02  Bq/Sample     
 Total Decayed Activity (   37.5 to  2000.0 keV) 2.2092250E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 12_Gamma_20191253
-----------------------------------------------------------------------------                      
   Sample Description: 430282_Gamma_160-34280-A-5-B 
             Detector: Detector #12       
             Batch ID: 430282                 
    Work Order Number: Gamma   
           Lot Number: 160-34280-A-5-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 13:33        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 13:33:28     Real Time: 1802   sec
        Analysis Time: 6/20/2019 14:03        Dead Time: 0.09   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCan_108513
  Efficiency Cal Date: 4/20/2018 11:53
      Energy Cal Date: 4/20/2018 11:13                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 12_2019-06-08_1442.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       1.514E+00          283.7     4.295E+00    4.295E+00    1.484E+01
NA-22      7.024E-02          591.6     4.156E-01    4.156E-01    1.540E+00
K-40       9.151E+01            8.9     8.185E+00    9.400E+00    5.395E+00
Sc-46      5.395E-01           90.3     4.874E-01    4.881E-01    1.650E+00
CR-51      4.949E+00          184.2     9.115E+00    9.118E+00    3.049E+01
MN-54      5.775E-01           86.9     5.017E-01    5.026E-01    1.174E+00
FE-59     -1.112E-01          914.7     1.017E+00    1.017E+00    2.373E+00
Co-56      3.023E-01          112.4     3.399E-01    3.403E-01    1.352E+00
CO-57      0.000E+00         1.#INF     2.700E-01    2.700E-01    1.401E+00
CO-58      4.855E-01           85.1     4.129E-01    4.137E-01    1.396E+00
CO-60      1.163E+00           25.0     2.907E-01    2.964E-01    5.355E-01
ZN-65      0.000E+00         1.#INF     2.510E-01    2.510E-01    5.826E+00
NB-94      1.545E-02         3641.4     5.626E-01    5.626E-01    1.360E+00
ZR-95     -8.206E-01          166.1     1.363E+00    1.364E+00    3.174E+00
NB-95      2.702E-02         2531.0     6.839E-01    6.839E-01    2.381E+00
RU-103    -7.736E-02          591.6     4.577E-01    4.577E-01    1.186E+00
RH-106    -9.283E-01           73.6     6.834E-01    6.850E-01    4.093E+01
AG-108M   -5.611E-01          112.3     6.299E-01    6.306E-01    1.557E+00
AG-110M    4.537E-01          109.1     4.952E-01    4.957E-01    2.772E+00
SN-113    -8.089E-01          114.6     9.267E-01    9.276E-01    3.111E+00
SB-124    -7.780E-01           77.6     6.036E-01    6.049E-01    2.011E+00
SB-125     1.842E+00           88.6     1.632E+00    1.634E+00    3.566E+00
I-131     -7.046E-01           98.8     6.960E-01    6.970E-01    1.707E+00
Gd-153    -1.438E+00          144.8     2.083E+00    2.084E+00    6.941E+00
Ga-68      1.750E+01          119.0     2.083E+01    2.086E+01    4.672E+01
Tc-99m    -5.364E-01          163.9     8.793E-01    8.798E-01    2.927E+00
BA-133    -9.046E-01          152.4     1.378E+00    1.379E+00    4.613E+00
CS-134    -1.104E+00           78.5     8.671E-01    8.689E-01    2.890E+00
CS-137     5.766E-01           86.2     4.968E-01    4.977E-01    1.675E+00
CE-139    -5.345E-01          102.3     5.467E-01    5.474E-01    1.824E+00
Ba-140     1.528E-01         1278.7     1.954E+00    1.954E+00    4.861E+00
La-140     1.321E+00           27.7     3.662E-01    3.726E-01    6.487E-01
CE-141    -9.744E-01          167.5     1.632E+00    1.633E+00    5.433E+00
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CE-144    -4.110E+00          158.9     6.533E+00    6.536E+00    2.175E+01
PM-144     5.267E-01           93.4     4.918E-01    4.925E-01    1.149E+00
EU-152    -3.159E-01          100.4     3.171E-01    3.175E-01    4.025E+00
EU-154     4.202E-01           95.5     4.012E-01    4.018E-01    2.740E+00
EU-155    -2.029E+00          151.8     3.081E+00    3.082E+00    1.026E+01
HF-181     0.000E+00         1.#INF     2.338E-01    2.338E-01    2.002E+00
Ta-182    -2.009E+00          132.7     2.665E+00    2.667E+00    9.048E+00
Hg-203    -5.358E-01           96.7     5.179E-01    5.186E-01    1.734E+00
TL-208     1.012E+01            8.1     8.156E-01    9.642E-01    1.133E+00
PM-146     1.118E+00           61.3     6.851E-01    6.874E-01    1.549E+00
Y-88       5.728E-01           40.8     2.338E-01    2.361E-01    7.036E-01
Cd-113m    2.840E+03          173.2     4.920E+03    4.922E+03    1.684E+04
Cd-109     0.000E+00         1.#INF     8.755E+00    8.755E+00    6.338E+01
Cf-251     2.138E+00          107.0     2.289E+00    2.291E+00    5.853E+00
Cf-249     6.068E-01          114.2     6.929E-01    6.936E-01    2.338E+00
Sn-126     4.626E+00          130.2     6.021E+00    6.027E+00    2.011E+01
PB-210     2.535E+01           58.3     1.478E+01    1.486E+01    4.146E+01
PB-212     2.652E+01            4.6     1.223E+00    1.846E+00    1.788E+00
PB-214     2.071E+01            6.6     1.371E+00    1.727E+00    2.221E+00
BI-207    -1.344E+00           88.6     1.190E+00    1.192E+00    2.566E+00
BI-212     3.615E+01           15.4     5.572E+00    5.870E+00    7.647E+00
U-235     -4.288E+00          167.5     7.181E+00    7.185E+00    2.391E+01
BI-214     1.884E+01            9.1     1.723E+00    1.972E+00    2.674E+00
BI-210M   -1.240E-01          589.0     7.302E-01    7.303E-01    2.513E+00
AC-228     2.733E+01            8.0     2.182E+00    2.585E+00    3.804E+00
TH-227     1.346E+00          337.4     4.541E+00    4.541E+00    1.545E+01
TH-229    -1.036E+01          104.9     1.088E+01    1.089E+01    2.770E+01
TH-234     9.405E+00           70.7     6.653E+00    6.673E+00    2.247E+01
PA-231    -1.644E+01          196.8     3.236E+01    3.237E+01    1.082E+02
PA-233     0.000E+00         1.#INF     2.563E-01    2.563E-01    8.417E+00
PA-234    -1.101E-01           78.3     8.617E-02    8.635E-02    9.127E+00
PA-234M    5.157E+01           89.8     4.630E+01    4.637E+01    2.363E+02
AM-241     1.476E+00          117.0     1.727E+00    1.729E+00    5.762E+00
Np-237     4.734E-01         1161.2     5.497E+00    5.497E+00    1.842E+01
Ir-192     3.024E-01           99.7     3.014E-01    3.019E-01    3.519E+00
Cs-136     4.307E-01          111.3     4.794E-01    4.800E-01    1.640E+00
Np-239     1.861E+00          147.8     2.751E+00    2.753E+00    9.168E+00
Nd-147     9.472E-01          364.7     3.455E+00    3.455E+00    8.567E+00
TL-210     7.837E-01           83.3     6.531E-01    6.547E-01    2.187E+00
Kr-85     -2.795E+00         5391.6     1.507E+02    1.507E+02    5.190E+02
-----------------------------------------------------------------------------
Total      3.206E+03

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:03:42 PMPage  1
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191253.An1            
                                                                                 
 Sample description                                             
      430282_Gamma_160-34280-A-5-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20191253.An1

 Acquisition information
        Start time:                 6/20/2019 1:33:28 PM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.09 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCan_108513                                               
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 11:13:27 AM
             Zero offset:           0.059 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.735E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 11:53:09 AM
             Type:                  Polynomial
             Uncertainty:           1.020 %
             Coefficients:         -0.363508  -4.707999   0.462125
                                   -0.051256   0.002384  -0.000043

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.13keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:03:42 PMPage  2
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191253.An1            
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 1:33:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2019-06-08_1442.PBC
                                                 6/8/2019 2:42:09 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   33 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1553

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.76       35.  58.31   0.88  1.805E-02    46.54   4.250    PBC<MDA PB210 
    59.54       27. 117.02   0.86  2.817E-02    59.54  35.900    PBC<MDA AM241 
    63.38       19. 122.13   0.46  2.978E-02    63.29   3.810    PBC<MDA TH234 
    64.28       24. 130.16   0.87  3.015E-02    64.28   9.700    PBC<MDA Sn126 
    74.95      242.  10.41   0.88  3.336E-02
    77.17      383.   7.49   0.88  3.387E-02
    80.97       28.  61.32   0.89  3.466E-02    80.99  34.060    PBC<MDA BA133 
    87.26      142.  17.31   1.13  3.571E-02    86.49  13.100  1.692E+01 Np237 
                                                86.54  30.700  7.218E+00 EU155 
                                                86.94   9.040  2.447E+01 Sn126 
                                                87.57  37.500  5.885E+00 Sn126 
    93.06      202.  14.22   1.49  3.642E-02    92.59   5.584  4.644E+01 TH234 
                                                93.35   5.561  5.522E+01 AC228 
   106.13       28. 147.84   0.91  3.729E-02   106.13  22.700    PBC<MDA Np239 
   176.60       22. 107.03   0.98  3.303E-02   176.60  17.000    PBC<MDA Cf251 
   185.95       87.  29.00   1.22  3.215E-02   185.72  54.000  2.798E+00 U235  
   227.00       19. 102.33   1.03  2.839E-02   227.00   6.300    PBC<MDA Cf251 
   235.97       13. 337.44   1.04  2.764E-02   235.97  12.300    PBC<MDA TH227 
   238.52      534.   6.09   0.97  2.744E-02   238.63  43.300  2.500E+01 PB212 
   241.94      125.  14.52   1.05  2.716E-02   242.00   7.430  3.440E+01 PB214 
   263.70        8. 173.24   1.07  2.554E-02   263.70   0.006    PBC<MDA Cd113m
   277.70       46.  26.97   1.61  2.462E-02   277.28   6.310  1.657E+01 TL208 
   294.95      166.  12.92   1.24  2.351E-02   295.09  19.300  2.035E+01 PB214 
                                               296.00  79.000  4.983E+00 TL210 
   300.08       57.  21.73   1.11  2.321E-02   300.03   3.280  4.147E+01 PB212 
                                               300.07   2.460  5.530E+01 PA231 
                                               300.18   6.200  2.195E+01 PA233 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:03:42 PMPage  3
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191253.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   320.08       20. 184.16   1.13  2.210E-02   320.08   9.940    PBC<MDA CR51  
   328.76       17. 112.15   1.13  2.165E-02   328.76  20.300    PBC<MDA La140 
   338.29      144.  11.77   1.39  2.118E-02   338.32  12.010  3.134E+01 AC228 
   351.81      289.   8.86   1.17  2.056E-02   351.93  37.600  2.077E+01 PB214 
   383.84       14. 116.28   1.19  1.923E-02   383.84   8.940    PBC<MDA BA133 
   387.95       14. 114.18   1.19  1.907E-02   387.95  66.000    PBC<MDA Cf249 
   427.88        5. 263.57   1.23  1.770E-02   427.88  29.600    PBC<MDA SB125 
   453.88       13.  93.80   1.26  1.692E-02   453.88  65.000    PBC<MDA PM146 
   463.37       14.  91.07   1.27  1.666E-02   463.37  10.470    PBC<MDA SB125 
   468.06       12.  99.67   1.27  1.653E-02   468.06  51.750    PBC<MDA Ir192 
   477.60        5. 283.74   1.28  1.628E-02   477.60  10.520    PBC<MDA BE7   
   511.86       91.  16.41   2.56  1.546E-02   511.86  20.000  1.641E+01 RH106 
   531.00        3. 364.69   1.33  1.504E-02   531.00  13.000    PBC<MDA Nd147 
   569.32        6. 178.52   1.37  1.428E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  2.689E+00 PA234 
                                               569.70  97.740  2.257E-01 BI207 
   583.15      216.   8.06   1.56  1.403E-02   583.02  84.500  1.011E+01 TL208 
   600.50       10. 177.94   1.40  1.373E-02   600.50  17.860    PBC<MDA SB125 
   604.76       15. 191.33   1.40  1.366E-02   604.71  97.620    PBC<MDA CS134 
   609.35      212.   9.14   1.43  1.358E-02   609.31  46.090  1.884E+01 BI214 
                                               610.30   5.750  1.512E+02 RU103 
   635.89        6. 126.93   1.43  1.317E-02   635.89  11.310    PBC<MDA SB125 
   657.76        7. 151.49   1.45  1.284E-02   657.76  94.640    PBC<MDA AG110M
   661.66       11.  86.16   1.45  1.279E-02   661.66  85.210    PBC<MDA CS137 
   696.54       12.  93.37   1.49  1.232E-02   696.54  99.000    PBC<MDA PM144 
   727.28       59.  15.41   0.91  1.194E-02   727.17   7.550  3.615E+01 BI212 
   735.72        9. 129.10   1.52  1.184E-02   735.72  22.500    PBC<MDA PM146 
   747.16       11.  91.18   1.53  1.171E-02   747.16  34.000    PBC<MDA PM146 
   766.41       12.  89.77   1.55  1.150E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.984E+02 PA234M
   778.92        4. 216.89   1.56  1.136E-02   778.92  12.940    PBC<MDA EU152 
   786.81       12.  88.70   1.57  1.129E-02   785.42   1.280    PBC<MDA BI212 
   799.60       16.  83.34   1.58  1.115E-02   799.60  98.960    PBC<MDA TL210 
   810.78       10.  85.05   1.59  1.104E-02   810.78  99.460    PBC<MDA CO58  
   818.50        8. 111.30   1.60  1.096E-02   818.50 100.000    PBC<MDA Cs136 
   834.85       11.  86.88   1.61  1.081E-02   834.85  99.980    PBC<MDA MN54  
   860.60       24.  40.93   1.64  1.057E-02   860.56  12.420  1.015E+01 TL208 
   889.28       10.  90.33   1.66  1.033E-02   889.28  99.984    PBC<MDA Sc46  
   898.04        1. 988.26   1.67  1.025E-02   898.04  93.700    PBC<MDA Y88   
   911.18      136.  10.79   2.26  1.015E-02   911.07  29.000  2.568E+01 AC228 
   946.02        7. 106.27   1.72  9.873E-03   946.02  13.400    PBC<MDA PA234 
   969.00      104.  11.06   1.05  9.703E-03   968.97  17.460  3.421E+01 AC228 
  1004.77        6.  95.49   1.77  9.450E-03  1004.77  18.010    PBC<MDA EU154 
  1050.36        9.  73.62   1.81  9.147E-03  1050.36   1.560    PBC<MDA RH106 
  1077.34        8. 119.02   1.83  8.978E-03  1077.40   3.300    PBC<MDA Ga68  
  1119.96       66.  12.31   1.06  8.722E-03  1120.29  15.100  2.784E+01 BI214 
  1238.28       10. 112.44   1.97  8.090E-03  1238.28  66.070    PBC<MDA Co56  
  1274.53        1. 591.61   2.00  7.914E-03  1274.53  99.940    PBC<MDA NA22  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:03:42 PMPage  4
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191253.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                              1274.54  35.190  1.995E-01 EU154 
  1313.00       14.  47.06   2.04  7.735E-03  1313.00  21.000  4.902E+00 TL210 
  1332.50       16.  25.00   2.05  7.647E-03  1332.50  99.980  1.163E+00 CO60  
  1384.30        8. 109.13   2.10  7.423E-03  1384.30  24.290    PBC<MDA AG110M
  1460.60      125.   8.94   1.39  7.112E-03  1460.83  10.670  9.151E+01 K40   
  1596.21       13.  27.74   2.27  6.616E-03  1596.21  95.400  1.144E+00 La140 
  1764.59       41.  19.15   2.40  6.075E-03  1764.49  15.400  2.425E+01 BI214 
  1836.06        6.  40.82   2.46  5.866E-03  1836.06  99.200    PBC<MDA Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.37    74.98       197.       242. 7.257E+03   10.43   0.880  -       D
   308.25    77.20       222.       380. 1.121E+04    7.57   0.883  -       D
   349.08    87.26       172.       119. 3.322E+03   18.15   0.893  -      sD

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.69    46.76       137.        35.     0.019    58.31   0.885 
 TH-227    200.18    50.14       404.       -24.    -0.013   122.33   0.855s
 AM-241    237.74    59.54       481.        27.     0.015   117.02   0.865s
 TH-234    253.09    63.38       185.        19.     0.010   122.13   0.459s
 Sn-126    256.71    64.28       490.        24.     0.014   130.16   0.869 
 BA-133    323.50    80.99       130.        28.     0.015    61.32   0.886D
 EU-155    345.70    86.54      1066.         0.     0.000  1000.00   0.892s
 Sn-126    347.29    86.94      1066.         0.     0.000  1000.00   0.892 
 Sn-126    349.81    87.57      1066.         0.     0.000  1000.00   0.893 
 Cd-109    351.68    88.04      1066.         0.     0.000  1000.00   0.894s
 Nd-147    363.92    91.10       993.       -12.    -0.006   383.04   0.897s
 TH-234    369.87    92.59       291.        35.     0.019    71.43   0.898D
 AC-228    372.91    93.35       867.        29.     0.016   143.29   0.899s
 Gd-153    389.50    97.50       843.       -29.    -0.016   144.83   0.903 
 Np-239    397.50    99.50       845.       -29.    -0.016   144.71   0.905s
 Gd-153    412.29   103.20       887.       -29.    -0.016   147.59   0.909s
 Np-239    414.29   103.70       916.       -29.    -0.016   149.84   0.909s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:03:42 PMPage  5
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191253.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-155    420.73   105.31       945.       -29.    -0.016   151.85   0.911s
 Np-239    424.00   106.13       864.        28.     0.016   147.84   0.912s
 EU-152    486.56   121.78       255.       -23.    -0.013   100.38   0.928s
 CO-57     487.69   122.06       278.         0.     0.000  1000.00   0.928s
 EU-154    491.84   123.10       240.        -8.    -0.004   287.84   0.929s
 PA-234    524.60   131.29       519.       -28.    -0.016   115.01   0.938 
 HF-181    531.51   133.02      1110.       -30.    -0.017   157.62   0.939s
 CE-144    533.57   133.54      1130.       -30.    -0.017   158.95   0.940s
 HF-181    544.61   136.30      1160.       -30.    -0.017   160.55   0.943s
 CO-57     545.30   136.47      1190.       -30.    -0.017   162.60   0.943s
 Tc-99m    561.44   140.51      1221.       -30.    -0.017   163.92   0.947s
 U-235     574.53   143.79      1284.       -30.    -0.017   167.47   0.950s
 CE-141    581.15   145.44      1274.       -30.    -0.017   167.50   0.952s
 Ba-140    649.99   162.66       329.       -15.    -0.009   169.31   0.969s
 U-235     652.87   163.38       345.         0.     0.000  1000.00   0.970 
 CE-139    662.76   165.85       345.       -26.    -0.015   102.29   0.973s
 Cf-251    705.72   176.60       147.        22.     0.012   107.03   0.983s
 U-235     743.11   185.95       148.        87.     0.049    29.00   1.224s
 TH-229    773.32   193.51       202.       -26.    -0.014   104.94   1.000s
 Cf-251    907.22   227.00       103.        19.     0.011   102.33   1.034s
 TH-227    943.09   235.97       997.        13.     0.007   337.44   1.043s
 PB-212    953.73   238.63        58.       567.     0.315     4.61   1.045D
 PB-214    967.18   242.00       102.       125.     0.069    14.52   1.049D
 EU-152    977.96   244.69      1028.       -21.    -0.012   213.94   1.051s
 Cd-113m  1053.96   263.70        88.         8.     0.004   173.24   1.070s
 BI-210M  1062.48   265.83       138.        -3.    -0.002   589.00   1.072s
 TL-208   1109.94   277.70        35.        46.     0.026    26.97   1.611s
 Hg-203   1115.93   279.20       163.       -19.    -0.011    96.66   1.086s
 I-131    1136.32   284.30       103.       -11.    -0.006   180.33   1.091s
 PB-214   1178.90   294.95        63.       171.     0.095    12.47   1.240 
 TL-210   1183.11   296.00       797.       -20.    -0.011   205.60   1.102s
 PB-212   1199.22   300.03        48.        57.     0.032    21.73   1.106D
 PA-231   1199.38   300.07       777.       -20.    -0.011   202.38   1.106 
 PA-233   1199.82   300.18       758.       -20.    -0.011   199.79   1.107 
 PA-231   1209.70   302.65       738.       -20.    -0.011   196.79   1.109s
 BA-133   1210.50   302.85       704.       -20.    -0.011   192.22   1.109s
 Ba-140   1218.49   304.85       684.       -19.    -0.011   191.73   1.111s
 BI-210M  1218.68   304.90       665.         0.     0.000  1000.00   1.111s
 Ir-192   1232.85   308.44       665.         0.     0.000  1000.00   1.115s
 PA-233   1247.13   312.01       665.         0.     0.000  1000.00   1.118s
 Ir-192   1265.04   316.49       665.         0.     0.000  1000.00   1.123s
 CR-51    1279.41   320.08       640.        20.     0.011   184.16   1.126s
 La-140   1314.10   328.76        99.        17.     0.009   112.15   1.135s
 AC-228   1352.21   338.29        32.       144.     0.080    11.77   1.394s
 Cs-136   1361.32   340.57       385.       -20.    -0.011   141.13   1.146s
 EU-152   1376.18   344.29       365.       -20.    -0.011   137.09   1.150s
 HF-181   1382.35   345.83       345.       -20.    -0.011   133.22   1.151 
 PB-214   1406.76   351.93        37.       286.     0.159     6.62   1.157D
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:03:42 PMPage  6
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191253.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BA-133   1423.02   356.00       481.       -21.    -0.011   152.35   1.162s
 I-131    1456.95   364.48       104.       -21.    -0.012    98.78   1.170s
 BA-133   1534.35   383.84       120.        14.     0.008   116.28   1.189s
 Cf-249   1550.79   387.95       116.        14.     0.008   114.18   1.193s
 SN-113   1565.74   391.69       195.       -18.    -0.010   114.56   1.196s
 SB-125   1710.45   427.88        44.         5.     0.003   263.57   1.232s
 AG-108M  1734.69   433.94        80.       -16.    -0.009   112.27   1.238s
 PM-146   1814.45   453.88        36.        13.     0.007    93.80   1.257s
 SB-125   1852.39   463.37        73.        14.     0.008    91.07   1.266 
 Ir-192   1871.16   468.06        71.        12.     0.007    99.67   1.271s
 BE-7     1909.29   477.60        85.         5.     0.003   283.74   1.280s
 HF-181   1926.90   482.00        90.         0.     0.000  1000.00   1.284s
 La-140   1946.98   487.02        98.        -9.    -0.005   164.80   1.289s
 RU-103   1987.11   497.05        36.        -2.    -0.001   591.61   1.298s
 RH-106   2046.35   511.86        67.        91.     0.051    16.41   2.563s
 Nd-147   2122.88   531.00        35.         3.     0.002   364.69   1.331s
 CS-134   2276.15   569.32        48.         6.     0.003   178.52   1.367 
 PA-234   2276.75   569.47        54.         0.     0.000  1000.00   1.368s
 BI-207   2277.68   569.70        62.        -8.    -0.004   149.29   1.368s
 TL-208   2331.45   583.15        21.       216.     0.120     8.06   1.559 
 SB-125   2400.87   600.50       151.        10.     0.006   177.94   1.397s
 SB-124   2409.79   602.73        97.       -19.    -0.010    77.58   1.399s
 CS-134   2417.71   604.71       384.        15.     0.008   191.33   1.401 
 BI-214   2436.25   609.35        35.       212.     0.118     9.14   1.434s
 RU-103   2440.06   610.30       398.         5.     0.003   588.20   1.406s
 AG-108M  2455.99   614.28       403.         0.     0.000  1000.00   1.410 
 PM-144   2471.12   618.06       403.         0.     0.000  1000.00   1.414s
 RH-106   2486.54   621.92       417.       -16.    -0.009   187.08   1.417s
 SB-125   2542.43   635.89        26.         6.     0.003   126.93   1.430s
 I-131    2546.77   636.97        42.        -1.    -0.001   792.57   1.432s
 AG-110M  2629.92   657.76        50.         7.     0.004   151.49   1.451s
 CS-137   2645.51   661.66        42.        11.     0.006    86.16   1.455 
 PM-144   2785.05   696.54        23.        12.     0.006    93.37   1.487s
 SB-124   2890.04   722.79        98.        -9.    -0.005   161.89   1.512s
 AG-108M  2890.65   722.94        89.         0.     0.000  1000.00   1.512s
 EU-154   2892.34   723.36        89.         0.     0.000  1000.00   1.512s
 ZR-95    2895.69   724.20        89.         0.     0.000  1000.00   1.513s
 BI-212   2908.00   727.28         4.        59.     0.033    15.41   0.906s
 PM-146   2941.78   735.72        28.         9.     0.005   129.10   1.524 
 PM-146   2987.55   747.16        19.        11.     0.006    91.18   1.535s
 ZR-95    3025.83   756.73        51.        -9.    -0.005   166.10   1.543s
 AG-110M  3054.69   763.94        93.       -22.    -0.012    66.93   1.550 
 PA-234M  3064.57   766.41        53.        12.     0.007    89.77   1.552s
 EU-152   3114.61   778.92        19.         4.     0.002   216.89   1.564s
 BI-212   3140.62   785.42        23.        12.     0.007    88.70   1.570 
 CS-134   3182.43   795.87       102.       -19.    -0.011    78.51   1.579s
 TL-210   3197.35   799.60        76.        16.     0.009    83.34   1.583s
 CS-134   3206.76   801.95       101.        -6.    -0.003   251.95   1.585 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:03:42 PMPage  7
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191253.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CO-58    3242.06   810.78        28.        10.     0.005    85.05   1.593s
 La-140   3262.05   815.77        50.        -8.    -0.005   124.04   1.598s
 Cs-136   3272.97   818.50        41.         8.     0.005   111.30   1.600s
 MN-54    3338.38   834.85        19.        11.     0.006    86.88   1.615s
 Co-56    3386.08   846.77        25.        -4.    -0.002   279.32   1.626s
 TL-208   3441.27   860.56        15.        24.     0.013    40.93   1.638 
 NB-94    3483.41   871.10        30.        -6.    -0.003   135.40   1.648s
 EU-154   3491.95   873.23        38.        -2.    -0.001   590.67   1.650s
 PA-234   3521.16   880.53        52.        -4.    -0.002   297.61   1.657s
 PA-234   3532.00   883.24        56.         0.     0.000  1000.00   1.659s
 AG-110M  3537.78   884.68        56.         0.     0.000  1000.00   1.660s
 Sc-46    3556.17   889.28        36.        10.     0.006    90.33   1.664s
 Y-88     3591.22   898.04        20.         1.     0.001   988.26   1.672s
 AC-228   3643.78   911.18        14.       136.     0.076    10.79   2.259s
 AG-110M  3749.09   937.49        45.       -18.    -0.010    86.08   1.708s
 PA-234   3783.21   946.02        10.         7.     0.004   106.27   1.716s
 EU-152   3855.60   964.11       166.       -10.    -0.005   191.03   1.732s
 AC-228   3875.16   969.00         7.       104.     0.058    11.06   1.054s
 EU-154   3984.54   996.33        41.        -4.    -0.002   251.44   1.761s
 PA-234M  4003.22  1001.00        44.         0.     0.000  1000.00   1.765s
 EU-154   4018.33  1004.77        14.         6.     0.003    95.49   1.768s
 Co-56    4150.66  1037.84        32.        -7.    -0.004   187.54   1.798s
 Cs-136   4191.60  1048.07        25.        -3.    -0.002   220.45   1.807s
 RH-106   4200.76  1050.36        17.         9.     0.005    73.62   1.809s
 BI-207   4253.99  1063.66        37.       -16.    -0.009    88.56   1.820s
 Ga-68    4308.98  1077.40        16.         8.     0.004   119.02   1.833s
 FE-59    4396.44  1099.25        16.        -1.    -0.001   914.69   1.852s
 EU-152   4447.76  1112.07        99.       -11.    -0.006   131.43   1.863s
 ZN-65    4461.66  1115.55        88.         0.     0.000  1000.00   1.866s
 BI-214   4479.30  1119.96         0.        66.     0.037    12.31   1.062s
 Sc-46    4481.68  1120.55        88.         0.     0.000  1000.00   1.870s
 Ta-182   4484.69  1121.30       101.       -11.    -0.006   132.68   1.871s
 CO-60    4692.57  1173.24        27.       -12.    -0.006   104.78   1.916s
 Ta-182   4755.86  1189.05        21.        -5.    -0.003   201.56   1.930 
 Ta-182   4885.39  1221.41        23.        -4.    -0.002   308.96   1.957 
 Co-56    4952.92  1238.28        23.        10.     0.006   112.44   1.972s
 NA-22    5098.03  1274.53        17.         1.     0.001   591.61   2.003s
 EU-154   5098.08  1274.54        18.         0.     0.000  1000.00   2.003s
 FE-59    5166.35  1291.60         6.        -2.    -0.001   343.80   2.017s
 TL-210   5252.04  1313.00         6.        14.     0.008    47.06   2.036s
 CO-60    5330.11  1332.50         0.        16.     0.009    25.00   2.052s
 AG-110M  5537.48  1384.30        11.         8.     0.004   109.13   2.096s
 EU-152   5632.39  1408.00        24.        -3.    -0.002   398.61   2.115s
 K-40     5842.98  1460.60         0.       125.     0.069     8.94   1.386s
 La-140   6386.02  1596.21         0.        13.     0.007    27.74   2.269s
 SB-124   6765.58  1690.98        19.        -9.    -0.005   124.80   2.345s
 BI-214   7060.00  1764.49        10.        41.     0.023    19.15   2.403s
 Y-88     7346.69  1836.06         0.         6.     0.003    40.82   2.459s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:03:42 PMPage  8
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191253.An1            
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   1.5136E+00                                      5.31E+01             
                           477.60 1.514E+00 ?(  1.484E+01 2.84E+02 1.05E+01 G  
 
NA-22    C   7.0242E-02                                      9.50E+02             
                          1274.53 7.024E-02 ?(  1.540E+00 5.92E+02 9.99E+01 G  
 
K-40     N   9.1510E+01                                      4.66E+11             
                          1460.83 9.151E+01 @(  5.395E+00 8.94E+00 1.07E+01 G  
 
Sc-46    F   5.3951E-01                                      8.38E+01             
                           889.28 5.395E-01 ?(  1.650E+00 9.03E+01 1.00E+02 G  
                          1120.55 0.000E+00 -   2.958E+00 1.00E+03 1.00E+02 G  
 
CR-51    F   4.9494E+00                                      2.77E+01             
                           320.08 4.949E+00 *(  3.049E+01 1.84E+02 9.94E+00 G  
 
MN-54    C   5.7745E-01                                      3.12E+02             
                           834.85 5.775E-01 &(  1.174E+00 8.69E+01 1.00E+02 G  
 
FE-59    F  -1.1116E-01                                      4.45E+01             
                          1099.25-1.112E-01 ?(  2.373E+00 9.15E+02 5.65E+01 G  
                          1291.60-2.736E-01 +   2.266E+00 3.44E+02 4.32E+01 G  
 
Co-56    C   3.0233E-01                                      7.73E+01             
                           846.77-2.079E-01 ?(  1.352E+00 2.79E+02 9.99E+01 G  
                          1238.28 1.074E+00 &(  2.588E+00 1.12E+02 6.61E+01 G  
                          1037.84-2.982E+00 +   1.239E+01 1.88E+02 1.41E+01 G  
                          1771.35 1.976E-01 %   2.146E+01 3.05E+03 1.55E+01  A 
 
CO-58    C   4.8549E-01                                      7.09E+01             
                           810.78 4.855E-01 &(  1.396E+00 8.51E+01 9.95E+01 G  
 
CO-60    F   1.1626E+00                                      1.93E+03             
                          1332.50 1.163E+00 ?(  5.355E-01 2.50E+01 1.00E+02 G  
                          1173.24-7.699E-01 -   1.767E+00 1.05E+02 9.99E+01 G  
 
NB-94    I   1.5451E-02                                      7.41E+06             
                           702.63 1.545E-02 &(  1.360E+00 3.64E+03 9.79E+01 G  
                           871.10-3.184E-01 +   1.498E+00 1.35E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:03:42 PMPage  9
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191253.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZR-95    I  -8.2060E-01                                      6.40E+01             
                           756.73-8.206E-01 ?(  3.174E+00 1.66E+02 5.45E+01 G  
                           724.20 0.000E+00 +   4.903E+00 1.00E+03 4.42E+01 G  
 
NB-95    I   2.7020E-02                                      6.40E+01             
                           765.79 2.702E-02 %(  2.381E+00 2.53E+03 9.98E+01 G  
 
RU-103   I  -7.7361E-02                                      3.93E+01             
                           497.05-7.736E-02 ?(  1.186E+00 5.92E+02 9.09E+01 G  
                           610.30 3.427E+00 ?   6.815E+01 5.88E+02 5.75E+00 GA 
 
RH-106   I  -9.2826E-01                                      3.74E+02             
                           621.92-6.516E+00 &(  4.093E+01 1.87E+02 9.93E+00 G  
                          1050.36 3.464E+01 ?(  8.535E+01 7.36E+01 1.56E+00 G  
                           511.86 1.641E+01 ?   7.325E+00 1.64E+01 2.00E+01 GA 
 
AG-108M  C  -5.6108E-01                                      1.53E+05             
                           433.94-5.611E-01 ?(  1.557E+00 1.12E+02 9.05E+01 G  
                           722.94 0.000E+00 +   2.380E+00 1.00E+03 9.08E+01 G  
                           614.28 0.000E+00 +   4.408E+00 1.00E+03 8.98E+01 G  
 
AG-110M  F   4.5373E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  2.772E+00 1.00E+03 7.27E+01 G  
                           657.76 3.123E-01 &(  1.632E+00 1.51E+02 9.46E+01 G  
                           937.49-2.899E+00 +   5.526E+00 8.61E+01 3.44E+01 G  
                          1384.30 2.362E+00 ?(  5.669E+00 1.09E+02 2.43E+01 G  
                           763.94-4.665E+00 +   1.033E+01 6.69E+01 2.23E+01 G  
 
SN-113   F  -8.0890E-01                                      1.15E+02             
                           391.69-8.089E-01 ?(  3.111E+00 1.15E+02 6.40E+01 G  
 
SB-124   F  -7.7798E-01                                      6.02E+01             
                           602.73-7.780E-01 &(  2.011E+00 7.76E+01 9.83E+01 G  
                          1690.98-1.660E+00 +   4.247E+00 1.25E+02 4.78E+01 G  
                           722.79-3.785E+00 +   2.091E+01 1.62E+02 1.08E+01 G  
 
SB-125   I   1.8420E+00                                      1.01E+03             
                           427.88 5.303E-01 &(  3.566E+00 2.64E+02 2.96E+01 G  
                           600.50 2.246E+00 ?(  1.357E+01 1.78E+02 1.79E+01 G  
                           635.89 2.239E+00 ?(  9.877E+00 1.27E+02 1.13E+01 G  
                           463.37 4.432E+00  (  1.357E+01 9.11E+01 1.05E+01 G  
 
I-131    I  -7.0463E-01                                      8.02E+00             
                           364.48-7.046E-01 ?(  1.707E+00 9.88E+01 8.17E+01 G  
                           284.30-3.994E+00 +   1.870E+01 1.80E+02 6.14E+00 G  
                           636.97-6.875E-01 +   1.943E+01 7.93E+02 7.17E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:03:42 PMPage 10
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191253.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Gd-153   F  -1.4379E+00                                      2.42E+02             
                            97.50-1.438E+00 ?(  6.941E+00 1.45E+02 3.00E+01 G  
                           103.20-1.972E+00 &   9.701E+00 1.48E+02 2.18E+01 G  
 
Ga-68    C   1.7505E+01                                      4.71E-02             
                          1077.40 1.750E+01 ?(  4.672E+01 1.19E+02 3.30E+00 G  
 
Tc-99m   I  -5.3639E-01                                      2.51E-01             
                           140.51-5.364E-01 *(  2.927E+00 1.64E+02 8.93E+01 G  
 
BA-133   F  -9.0464E-01                                      3.85E+03             
                           356.00-9.046E-01 &(  4.613E+00 1.52E+02 6.20E+01 G  
                           302.85-2.585E+00 &   1.662E+01 1.92E+02 1.83E+01 G  
                           383.84 4.428E+00 ?   1.738E+01 1.16E+02 8.94E+00 GA 
                            80.99 1.303E+00     2.631E+00 6.13E+01 3.41E+01 GA 
 
CS-134   I  -1.1045E+00                                      7.54E+02             
                           795.87-1.104E+00 ?(  2.890E+00 7.85E+01 8.55E+01 G  
                           604.71 6.089E-01 +   3.915E+00 1.91E+02 9.76E+01 G  
                           569.32 1.433E+00 +   8.880E+00 1.79E+02 1.54E+01 G  
                           801.95-3.281E+00 +   2.842E+01 2.52E+02 8.69E+00 G  
                           563.24-3.081E-01 %   1.612E+01 2.12E+03 8.35E+00 G  
 
CS-137   I   5.7660E-01                                      1.10E+04             
                           661.66 5.766E-01 &(  1.675E+00 8.62E+01 8.52E+01 G  
 
CE-139   F  -5.3448E-01                                      1.38E+02             
                           165.85-5.345E-01 &(  1.824E+00 1.02E+02 7.99E+01 G  
 
Ba-140   I   1.5279E-01                                      1.28E+01             
                           537.26 1.528E-01 &(  4.861E+00 1.28E+03 2.44E+01 G  
                           162.66-3.987E+00 +   2.269E+01 1.69E+02 6.22E+00 G  
                           304.85-1.098E+01 +   7.038E+01 1.92E+02 4.29E+00 G  
 
La-140   I   1.3205E+00                                      1.28E+01             
                          1596.21 1.144E+00 ?(  6.487E-01 2.77E+01 9.54E+01 G  
                           487.02-6.595E-01 -   3.711E+00 1.65E+02 4.55E+01 G  
                           328.76 2.149E+00 ?(  6.203E+00 1.12E+02 2.03E+01 G  
                           815.77-1.830E+00 -   7.774E+00 1.24E+02 2.33E+01 G  
 
CE-141   I  -9.7437E-01                                      3.25E+01             
                           145.44-9.744E-01 &(  5.433E+00 1.68E+02 4.82E+01 G  
 
CE-144   I  -4.1101E+00                                      2.85E+02             
                           133.54-4.110E+00 ?(  2.175E+01 1.59E+02 1.11E+01 G  

                                 (Page 12 of 21)

Page 1162 of 1765



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:03:42 PMPage 11
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191253.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PM-144   C   5.2670E-01                                      3.63E+02             
                           696.54 5.267E-01 &(  1.149E+00 9.34E+01 9.90E+01 G  
                           618.06 0.000E+00 -   4.014E+00 1.00E+03 9.91E+01 G  
 
EU-152   F  -3.1592E-01                                      4.94E+03             
                           121.78-1.200E+00 &(  4.025E+00 1.00E+02 2.86E+01 G  
                           344.29-2.004E+00 &   9.205E+00 1.37E+02 2.65E+01 G  
                          1112.07-5.107E+00 +   2.279E+01 1.31E+02 1.36E+01 G  
                           778.92 1.637E+00 ?(  8.631E+00 2.17E+02 1.29E+01 G  
                           964.11-3.776E+00 +   2.449E+01 1.91E+02 1.46E+01 G  
                           244.69-5.794E+00 +   4.137E+01 2.14E+02 7.58E+00 G  
                          1408.00-1.083E+00 +   9.223E+00 3.99E+02 2.10E+01 GA 
 
EU-154   I   4.2019E-01                                      3.14E+03             
                           123.10-2.807E-01  (  2.740E+00 2.88E+02 4.08E+01 G  
                          1274.54 0.000E+00 +   4.485E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 +   1.070E+01 1.00E+03 2.02E+01 G  
                           873.23-6.491E-01 +   1.369E+01 5.91E+02 1.23E+01 G  
                          1004.77 2.007E+00 ?(  6.610E+00 9.55E+01 1.80E+01 G  
                           996.33-2.021E+00 +   1.787E+01 2.51E+02 1.06E+01 G  
 
EU-155   I  -2.0287E+00                                      1.81E+03             
                           105.31-2.029E+00  (  1.026E+01 1.52E+02 2.12E+01 G  
                            86.54 0.000E+00 +   7.872E+00 1.00E+03 3.07E+01 G  
 
Ta-182   F  -2.0089E+00                                      1.14E+02             
                          1121.30-2.009E+00 &(  9.048E+00 1.33E+02 3.49E+01 G  
                          1221.41-9.229E-01 +   6.266E+00 3.09E+02 2.70E+01 G  
                          1189.05-2.192E+00 +   9.962E+00 2.02E+02 1.62E+01 G  
 
Hg-203   F  -5.3577E-01                                      4.66E+01             
                           279.20-5.358E-01 ?(  1.734E+00 9.67E+01 8.15E+01 G  
 
TL-208   N   1.0115E+01                                      6.98E+02             
                           583.02 1.011E+01  (P 1.133E+00 8.06E+00 8.45E+01 G  
                           277.28 1.657E+01 +   1.078E+01 2.70E+01 6.31E+00 G  
                           860.56 1.015E+01 ?(  8.781E+00 4.09E+01 1.24E+01 G  
 
PM-146   C   1.1183E+00                                      2.02E+03             
                           453.88 6.619E-01 &(  1.549E+00 9.38E+01 6.50E+01 G  
                           747.16 1.489E+00  (  3.188E+00 9.12E+01 3.40E+01 G  
                           735.72 1.877E+00 ?(  5.707E+00 1.29E+02 2.25E+01 G  
 
Y-88     F   5.7281E-01                                      1.07E+02             
                          1836.06 5.728E-01 ?(  7.036E-01 4.08E+01 9.92E+01 G  
                           898.04 5.783E-02 -   1.362E+00 9.88E+02 9.37E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:03:42 PMPage 12
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191253.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cd-113m      2.8396E+03                                      5.33E+03             
                           263.70 2.840E+03  (  1.684E+04 1.73E+02 6.00E-03   K
 
Cf-251   T   2.1384E+00                                      3.28E+05             
                           176.60 2.138E+00 &(  5.853E+00 1.07E+02 1.70E+01 G  
                           227.00 5.905E+00 &   1.551E+01 1.02E+02 6.30E+00 GA 
 
Cf-249   T   6.0683E-01                                      1.28E+05             
                           387.95 6.068E-01 &(  2.338E+00 1.14E+02 6.60E+01 G  
                           333.44-1.672E-01 %   1.145E+01 2.00E+03 1.55E+01 G  
 
Sn-126       4.6261E+00                                      3.65E+07             
                            87.57 0.000E+00 -   6.417E+00 1.00E+03 3.75E+01 GA 
                            64.28 4.626E+00  (  2.011E+01 1.30E+02 9.70E+00 G  
                            86.94 0.000E+00 -   2.669E+01 1.00E+03 9.04E+00 GA 
 
PB-210   N   2.5346E+01                                      8.14E+03             
                            46.54 2.535E+01  (P 4.146E+01 5.83E+01 4.25E+00 G  
 
PB-212   N   2.6520E+01                                      6.98E+02             
                           238.63 2.652E+01  (  1.788E+00 4.61E+00 4.33E+01 G  
                           300.03 4.147E+01 +   2.550E+01 2.17E+01 3.28E+00 GA 
 
PB-214   N   2.0712E+01                                      5.84E+05             
                           351.93 2.059E+01  (  2.221E+00 6.62E+00 3.76E+01 G  
                           295.09 2.095E+01  (  4.863E+00 1.25E+01 1.93E+01 G  
                           242.00 3.440E+01 +   1.370E+01 1.45E+01 7.43E+00 GA 
 
BI-207   C  -1.3439E+00                                      1.18E+04             
                          1063.66-1.344E+00 ?(  2.566E+00 8.86E+01 7.45E+01 G  
                           569.70-3.053E-01 &   1.565E+00 1.49E+02 9.77E+01 G  
 
BI-212   N   3.6149E+01                                      6.98E+02             
                           727.17 3.615E+01  (  7.647E+00 1.54E+01 7.55E+00 G  
                           785.42 4.690E+01 &   9.691E+01 8.87E+01 1.28E+00 GA 
 
U-235    N  -4.2881E+00                                      2.57E+11             
                           143.79-4.288E+00 &(  2.391E+01 1.67E+02 1.10E+01 G  
                           205.33 3.660E-01 %   2.139E+01 2.24E+03 5.01E+00 G  
                           163.38 0.000E+00 +   2.846E+01 1.00E+03 5.08E+00 G  
                           185.72 2.798E+00   P 1.898E+00 2.90E+01 5.40E+01 GA 
 
BI-214   N   1.8845E+01                                      5.84E+05             
                           609.31 1.884E+01 @(P 2.674E+00 9.14E+00 4.61E+01 G  
                          1120.29 2.784E+01 +   3.109E+00 1.23E+01 1.51E+01 G  
                          1764.49 2.425E+01 +   1.043E+01 1.92E+01 1.54E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:03:42 PMPage 13
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191253.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-210M  T  -1.2398E-01                                      1.10E+09             
                           265.83-1.240E-01 ?(  2.513E+00 5.89E+02 5.00E+01 G  
                           304.90 0.000E+00 +   1.063E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   2.7335E+01                                      2.10E+03             
                           911.07 2.568E+01  (  3.804E+00 1.08E+01 2.90E+01 G  
                           968.97 3.421E+01 +   4.834E+00 1.11E+01 1.75E+01 G  
                           338.32 3.134E+01  (  6.303E+00 1.18E+01 1.20E+01 G  
                            93.35 8.030E+00 -   3.834E+01 1.43E+02 5.56E+00 XA 
 
TH-227   N   1.3456E+00                                      7.95E+03             
                           256.24-1.014E-01 %(  1.545E+01 5.79E+03 7.00E+00 G  
                           235.97 2.169E+00 ?(  2.448E+01 3.37E+02 1.23E+01 G  
                            50.14-7.464E+00 &   3.051E+01 1.22E+02 8.00E+00 G  
 
TH-229   N  -1.0363E+01                                      2.68E+06             
                           193.51-1.036E+01  (  2.770E+01 1.05E+02 4.40E+00 G  
                           210.85-1.247E+00 %   4.258E+01 1.32E+03 2.99E+00 G  
 
TH-234   N   9.4047E+00                                      1.63E+12             
                            92.59 9.532E+00  (P 2.247E+01 7.14E+01 5.58E+00 G  
                            63.29 9.219E+00  (P 3.238E+01 1.22E+02 3.81E+00 G  
 
PA-231   N  -1.6443E+01                                      1.20E+07             
                           302.65-1.644E+01 &(  1.082E+02 1.97E+02 2.88E+00 G  
                           300.07-1.908E+01 +   1.291E+02 2.02E+02 2.46E+00 G  
 
PA-234   N  -1.1005E-01                                      1.63E+12             
                           131.29-2.380E+00 ?(  9.127E+00 1.15E+02 1.80E+01 G  
                           946.02 2.939E+00 &(  7.326E+00 1.06E+02 1.34E+01 G  
                           569.47 0.000E+00 &   1.754E+01 1.00E+03 8.20E+00 G  
                           883.24 0.000E+00 +   2.096E+01 1.00E+03 9.60E+00 G  
                           880.53-3.116E+00 +   3.247E+01 2.98E+02 6.00E+00 GA 
 
PA-234M  N   5.1569E+01                                      1.63E+12             
                          1001.00 0.000E+00 &(  2.363E+02 1.00E+03 8.37E-01 G  
                           766.41 1.984E+02 ?(  6.004E+02 8.98E+01 2.94E-01 G  
 
AM-241   T   1.4759E+00                                      1.58E+05             
                            59.54 1.476E+00 @(  5.762E+00 1.17E+02 3.59E+01 G  
 
Np-237   F   4.7335E-01                                      2.14E+06             
                            86.49 4.734E-01 %(  1.842E+01 1.16E+03 1.31E+01 G  
 
Ir-192   F   3.0244E-01                                      7.40E+01             
                           316.49 0.000E+00 ?(  3.519E+00 1.00E+03 8.70E+01 G  
                           468.06 8.111E-01 ?(  2.730E+00 9.97E+01 5.18E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:03:42 PMPage 14
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191253.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           308.44 0.000E+00 -   9.460E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F   4.3073E-01                                      1.30E+01             
                           818.50 4.307E-01 ?(  1.640E+00 1.11E+02 1.00E+02 G  
                          1048.07-2.527E-01 -   1.983E+00 2.20E+02 8.00E+01 G  
                           340.57-1.120E+00 +   5.293E+00 1.41E+02 4.69E+01 G  
 
Np-239   T   1.8605E+00                                      2.36E+00             
                           103.70-1.792E+00 +   8.947E+00 1.50E+02 2.40E+01 X  
                           106.13 1.861E+00 &(  9.168E+00 1.48E+02 2.27E+01 G  
                            99.50-2.871E+00 +   1.385E+01 1.45E+02 1.50E+01 X  
 
Nd-147       9.4725E-01                                      1.11E+01             
                           531.00 9.472E-01 ?(  8.567E+00 3.65E+02 1.30E+01 G  
                            91.10-6.326E-01 +   8.108E+00 3.83E+02 2.83E+01 G  
 
TL-210   N   7.8375E-01                                      5.84E+05             
                           799.60 7.837E-01 ?(  2.187E+00 8.33E+01 9.90E+01 G  
                           296.00-5.859E-01 -   4.027E+00 2.06E+02 7.90E+01 G  
                          1313.00 4.902E+00 ?   4.721E+00 4.71E+01 2.10E+01 GA 
 
Kr-85    I  -2.7949E+00                                      3.92E+03             
                           513.98-2.795E+00 %(  5.190E+02 5.39E+03 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:03:42 PMPage 15
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191253.An1            
                                                                                 
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       404.       -24.    -0.013   122.33  -7.464E+00   
 AM-241      59.54       481.        27.     0.015   117.02   1.476E+00   
 Nd-147      91.10       993.       -12.    -0.006   383.04  -6.326E-01   
 Gd-153      97.50       843.       -29.    -0.016   144.83  -1.438E+00   
 Np-239      99.50       845.       -29.    -0.016   144.71  -2.871E+00   
 Gd-153     103.20       887.       -29.    -0.016   147.59  -1.972E+00   
 Np-239     103.70       916.       -29.    -0.016   149.84  -1.792E+00   
 EU-155     105.31       945.       -29.    -0.016   151.85  -2.029E+00   
 Np-239     106.13       864.        28.     0.016   147.84   1.861E+00   
 EU-152     121.78       255.       -23.    -0.013   100.38  -1.200E+00   
 EU-154     123.10       240.        -8.    -0.004   287.84  -2.807E-01   
 PA-234     131.29       519.       -28.    -0.016   115.01  -2.380E+00   
 HF-181     133.02      1110.       -30.    -0.017   157.62  -1.051E+00   
 CE-144     133.54      1130.       -30.    -0.017   158.95  -4.110E+00   
 HF-181     136.30      1160.       -30.    -0.017   160.55  -7.852E+00   
 CO-57      136.47      1190.       -30.    -0.017   162.60  -4.302E+00   
 Tc-99m     140.51      1221.       -30.    -0.017   163.92  -5.364E-01   
 CE-141     145.44      1274.       -30.    -0.017   167.50  -9.744E-01   
 Ba-140     162.66       329.       -15.    -0.009   169.31  -3.987E+00   
 CE-139     165.85       345.       -26.    -0.015   102.29  -5.345E-01   
 Cf-251     176.60       147.        22.     0.012   107.03   2.138E+00   
 TH-229     193.51       202.       -26.    -0.014   104.94  -1.036E+01   
 Cf-251     227.00       103.        19.     0.011   102.33   5.905E+00   
 TH-227     235.97       997.        13.     0.007   337.44   2.169E+00   
 EU-152     244.69      1028.       -21.    -0.012   213.94  -5.794E+00   
 Cd-113m    263.70        88.         8.     0.004   173.24   2.840E+03   
 BI-210M    265.83       138.        -3.    -0.002   589.00  -1.240E-01   
 Hg-203     279.20       163.       -19.    -0.011    96.66  -5.358E-01   
 I-131      284.30       103.       -11.    -0.006   180.33  -3.994E+00   
 TL-210     296.00       797.       -20.    -0.011   205.60  -5.859E-01   
 PA-231     300.07       777.       -20.    -0.011   202.38  -1.908E+01   
 PA-233     300.18       758.       -20.    -0.011   199.79  -7.574E+00   
 PA-231     302.65       738.       -20.    -0.011   196.79  -1.644E+01   
 Ba-140     304.85       684.       -19.    -0.011   191.73  -1.098E+01   
 CR-51      320.08       640.        20.     0.011   184.16   4.949E+00   
 Cs-136     340.57       385.       -20.    -0.011   141.13  -1.120E+00   
 EU-152     344.29       365.       -20.    -0.011   137.09  -2.004E+00   
 HF-181     345.83       345.       -20.    -0.011   133.22  -3.541E+00   
 I-131      364.48       104.       -21.    -0.012    98.78  -7.046E-01   
 SN-113     391.69       195.       -18.    -0.010   114.56  -8.089E-01   
 SB-125     427.88        44.         5.     0.003   263.57   5.303E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:03:42 PMPage 16
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191253.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-108M    433.94        80.       -16.    -0.009   112.27  -5.611E-01   
 PM-146     453.88        36.        13.     0.007    93.80   6.619E-01   
 SB-125     463.37        73.        14.     0.008    91.07   4.432E+00   
 Ir-192     468.06        71.        12.     0.007    99.67   8.111E-01   
 BE-7       477.60        85.         5.     0.003   283.74   1.514E+00   
 RU-103     497.05        36.        -2.    -0.001   591.61  -7.736E-02   
 RH-106     511.86        67.        91.     0.051    16.41   1.641E+01   
 Nd-147     531.00        35.         3.     0.002   364.69   9.472E-01   
 CS-134     569.32        48.         6.     0.003   178.52   1.433E+00   
 BI-207     569.70        62.        -8.    -0.004   149.29  -3.053E-01   
 SB-125     600.50       151.        10.     0.006   177.94   2.246E+00   
 SB-124     602.73        97.       -19.    -0.010    77.58  -7.780E-01   
 CS-134     604.71       384.        15.     0.008   191.33   6.089E-01   
 RU-103     610.30       398.         5.     0.003   588.20   3.427E+00   
 RH-106     621.92       417.       -16.    -0.009   187.08  -6.516E+00   
 SB-125     635.89        26.         6.     0.003   126.93   2.239E+00   
 I-131      636.97        42.        -1.    -0.001   792.57  -6.875E-01   
 AG-110M    657.76        50.         7.     0.004   151.49   3.123E-01   
 CS-137     661.66        42.        11.     0.006    86.16   5.766E-01   
 PM-144     696.54        23.        12.     0.006    93.37   5.267E-01   
 SB-124     722.79        98.        -9.    -0.005   161.89  -3.785E+00   
 PM-146     735.72        28.         9.     0.005   129.10   1.877E+00   
 PM-146     747.16        19.        11.     0.006    91.18   1.489E+00   
 ZR-95      756.73        51.        -9.    -0.005   166.10  -8.206E-01   
 AG-110M    763.94        93.       -22.    -0.012    66.93  -4.665E+00   
 PA-234M    766.41        53.        12.     0.007    89.77   1.984E+02   
 EU-152     778.92        19.         4.     0.002   216.89   1.637E+00   
 CS-134     795.87       102.       -19.    -0.011    78.51  -1.104E+00   
 TL-210     799.60        76.        16.     0.009    83.34   7.837E-01   
 CS-134     801.95       101.        -6.    -0.003   251.95  -3.281E+00   
 CO-58      810.78        28.        10.     0.005    85.05   4.855E-01   
 Cs-136     818.50        41.         8.     0.005   111.30   4.307E-01   
 MN-54      834.85        19.        11.     0.006    86.88   5.775E-01   
 Co-56      846.77        25.        -4.    -0.002   279.32  -2.079E-01   
 NB-94      871.10        30.        -6.    -0.003   135.40  -3.184E-01   
 EU-154     873.23        38.        -2.    -0.001   590.67  -6.491E-01   
 PA-234     880.53        52.        -4.    -0.002   297.61  -3.116E+00   
 Sc-46      889.28        36.        10.     0.006    90.33   5.395E-01   
 Y-88       898.04        20.         1.     0.001   988.26   5.783E-02   
 AG-110M    937.49        45.       -18.    -0.010    86.08  -2.899E+00   
 PA-234     946.02        10.         7.     0.004   106.27   2.939E+00   
 EU-152     964.11       166.       -10.    -0.005   191.03  -3.776E+00   
 EU-154     996.33        41.        -4.    -0.002   251.44  -2.021E+00   
 EU-154    1004.77        14.         6.     0.003    95.49   2.007E+00   
 Co-56     1037.84        32.        -7.    -0.004   187.54  -2.982E+00   
 Cs-136    1048.07        25.        -3.    -0.002   220.45  -2.527E-01   
 RH-106    1050.36        17.         9.     0.005    73.62   3.464E+01   
 BI-207    1063.66        37.       -16.    -0.009    88.56  -1.344E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:03:42 PMPage 17
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191253.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 FE-59     1099.25        16.        -1.    -0.001   914.69  -1.112E-01   
 EU-152    1112.07        99.       -11.    -0.006   131.43  -5.107E+00   
 Ta-182    1121.30       101.       -11.    -0.006   132.68  -2.009E+00   
 Ta-182    1189.05        21.        -5.    -0.003   201.56  -2.192E+00   
 Ta-182    1221.41        23.        -4.    -0.002   308.96  -9.229E-01   
 Co-56     1238.28        23.        10.     0.006   112.44   1.074E+00   
 NA-22     1274.53        17.         1.     0.001   591.61   7.024E-02   
 FE-59     1291.60         6.        -2.    -0.001   343.80  -2.736E-01   
 TL-210    1313.00         6.        14.     0.008    47.06   4.902E+00   
 AG-110M   1384.30        11.         8.     0.004   109.13   2.362E+00   
 EU-152    1408.00        24.        -3.    -0.002   398.61  -1.083E+00   
 SB-124    1690.98        19.        -9.    -0.005   124.80  -1.660E+00   
 Y-88      1836.06         0.         6.     0.003    40.82   5.728E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    1.5135E+00    1.5136E+00    2.837E+02%                1.48E+01
 NA-22  #A    7.0242E-02    7.0242E-02    5.916E+02%                1.54E+00
 K-40   #     9.1510E+01    9.1510E+01    8.944E+00%                5.40E+00
 Sc-46  #A    5.3951E-01    5.3951E-01    9.033E+01%                1.65E+00
 CR-51  #A    4.9493E+00    4.9494E+00    1.842E+02%                3.05E+01
 MN-54  #A    5.7745E-01    5.7745E-01    8.688E+01%                1.17E+00
 FE-59  #A   -1.1116E-01   -1.1116E-01    9.147E+02%                2.37E+00
 Co-56  #A    3.0233E-01    3.0233E-01    1.124E+02%                1.35E+00
 CO-57  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.40E+00
 CO-58  #A    4.8549E-01    4.8549E-01    8.505E+01%                1.40E+00
 CO-60  #     1.1626E+00    1.1626E+00    2.500E+01%                5.36E-01
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.83E+00
 NB-94  #A    1.5451E-02    1.5451E-02    3.641E+03%                1.36E+00
 ZR-95  #A   -8.2060E-01   -8.2060E-01    1.661E+02%                3.17E+00
 NB-95  #A    2.7020E-02    2.7020E-02    2.531E+03%                2.38E+00
 RU-103 #A   -7.7361E-02   -7.7361E-02    5.916E+02%                1.19E+00
 RH-106 #A   -9.2826E-01   -9.2826E-01    7.362E+01%                4.09E+01
 AG-108M#A   -5.6108E-01   -5.6108E-01    1.123E+02%                1.56E+00
 AG-110M#A    4.5373E-01    4.5373E-01    1.091E+02%                2.77E+00
 SN-113 #A   -8.0890E-01   -8.0890E-01    1.146E+02%                3.11E+00
 SB-124 #A   -7.7797E-01   -7.7798E-01    7.758E+01%                2.01E+00
 SB-125 #A    1.8420E+00    1.8420E+00    8.858E+01%                3.57E+00
 I-131  #A   -7.0461E-01   -7.0463E-01    9.878E+01%                1.71E+00
 Gd-153 #A   -1.4379E+00   -1.4379E+00    1.448E+02%                6.94E+00
 Ga-68  #A    1.7422E+01    1.7505E+01    1.190E+02%                4.67E+01
 Tc-99m #A   -5.3591E-01   -5.3639E-01    1.639E+02%                2.93E+00
 BA-133 #A   -9.0464E-01   -9.0464E-01    1.524E+02%                4.61E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:03:42 PMPage 18
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191253.An1            
                                                                                 
 CS-134 #A   -1.1045E+00   -1.1045E+00    7.851E+01%                2.89E+00
 CS-137 #A    5.7660E-01    5.7660E-01    8.616E+01%                1.67E+00
 CE-139 #A   -5.3448E-01   -5.3448E-01    1.023E+02%                1.82E+00
 Ba-140 #A    1.5279E-01    1.5279E-01    1.279E+03%                4.86E+00
 La-140 #     1.3205E+00    1.3205E+00    2.774E+01%                6.49E-01
 CE-141 #A   -9.7437E-01   -9.7437E-01    1.675E+02%                5.43E+00
 CE-144 #A   -4.1101E+00   -4.1101E+00    1.589E+02%                2.18E+01
 PM-144 #A    5.2670E-01    5.2670E-01    9.337E+01%                1.15E+00
 EU-152 #A   -3.1592E-01   -3.1592E-01    1.004E+02%                4.02E+00
 EU-154 #A    4.2019E-01    4.2019E-01    9.549E+01%                2.74E+00
 EU-155 #A   -2.0287E+00   -2.0287E+00    1.518E+02%                1.03E+01
 HF-181 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.00E+00
 Ta-182 #A   -2.0089E+00   -2.0089E+00    1.327E+02%                9.05E+00
 Hg-203 #A   -5.3577E-01   -5.3577E-01    9.666E+01%                1.73E+00
 TL-208       1.0115E+01    1.0115E+01    8.063E+00%                1.13E+00
 PM-146 #A    1.1183E+00    1.1183E+00    6.126E+01%                1.55E+00
 Y-88   #A    5.7281E-01    5.7281E-01    4.082E+01%                7.04E-01
 Cd-113m#A    2.8396E+03    2.8396E+03    1.732E+02%                1.68E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.34E+01
 Cf-251 #A    2.1384E+00    2.1384E+00    1.070E+02%                5.85E+00
 Cf-249  A    6.0683E-01    6.0683E-01    1.142E+02%                2.34E+00
 Sn-126  A    4.6261E+00    4.6261E+00    1.302E+02%                2.01E+01
 PB-210  A    2.5346E+01    2.5346E+01    5.831E+01%                4.15E+01
 PB-212       2.6520E+01    2.6520E+01    4.610E+00%                1.79E+00
 PB-214       2.0712E+01    2.0712E+01    6.620E+00%                2.22E+00
 BI-207 #A   -1.3439E+00   -1.3439E+00    8.856E+01%                2.57E+00
 BI-212       3.6149E+01    3.6149E+01    1.541E+01%                7.65E+00
 U-235   A   -4.2881E+00   -4.2881E+00    1.675E+02%                2.39E+01
 BI-214 #     1.8845E+01    1.8845E+01    9.145E+00%                2.67E+00
 BI-210M#A   -1.2398E-01   -1.2398E-01    5.890E+02%                2.51E+00
 AC-228       2.7335E+01    2.7335E+01    7.983E+00%                3.80E+00
 TH-227 #A    1.3456E+00    1.3456E+00    3.374E+02%                1.54E+01
 TH-229 #A   -1.0363E+01   -1.0363E+01    1.049E+02%                2.77E+01
 TH-234  A    9.4047E+00    9.4047E+00    7.074E+01%                2.25E+01
 PA-231 #A   -1.6443E+01   -1.6443E+01    1.968E+02%                1.08E+02
 PA-233 #A    0.0000E+00    0.0000E+00    1.000E+03%                8.42E+00
 PA-234 #A   -1.1005E-01   -1.1005E-01    7.830E+01%                9.13E+00
 PA-234M#A    5.1569E+01    5.1569E+01    8.977E+01%                2.36E+02
 AM-241 #A    1.4759E+00    1.4759E+00    1.170E+02%                5.76E+00
 Np-237 #A    4.7335E-01    4.7335E-01    1.161E+03%                1.84E+01
 Ir-192 #A    3.0244E-01    3.0244E-01    9.967E+01%                3.52E+00
 Cs-136 #A    4.3072E-01    4.3073E-01    1.113E+02%                1.64E+00
 Np-239 #A    1.8603E+00    1.8605E+00    1.478E+02%                9.17E+00
 Nd-147 #A    9.4723E-01    9.4725E-01    3.647E+02%                8.57E+00
 TL-210 #A    7.8375E-01    7.8375E-01    8.334E+01%                2.19E+00
 Kr-85  #A   -2.7949E+00   -2.7949E+00    5.392E+03%                5.19E+02
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:03:42 PMPage 19
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191253.An1            
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.1 keV)     2.565E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.1 keV) 2.5653223E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20191389 
-----------------------------------------------------------------------------                      
   Sample Description: 430282_Gamma_160-34280-A-6-B 
             Detector: Detector # 9       
             Batch ID: 430282                 
    Work Order Number: Gamma   
           Lot Number: 160-34280-A-6-B
-----------------------------------------------------------------------------
        Decay to Time: 6/21/2019 09:19        Live Time: 1800   sec
     Acquisition Time: 6/21/2019 09:19:23     Real Time: 1822   sec
        Analysis Time: 6/21/2019 09:49        Dead Time: 1.21   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 9_2019-06-08_1439.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       2.005E+00          895.9     1.797E+01    1.797E+01    5.978E+01
NA-22      1.005E+00          136.7     1.373E+00    1.374E+00    4.600E+00
K-40       1.459E+02           19.0     2.774E+01    2.873E+01    4.519E+01
Sc-46     -1.827E+00          125.3     2.288E+00    2.290E+00    7.593E+00
CR-51     -2.001E+01          123.5     2.471E+01    2.473E+01    1.409E+02
MN-54     -2.505E+00           74.6     1.869E+00    1.874E+00    6.177E+00
FE-59     -1.339E-01         2921.8     3.911E+00    3.911E+00    8.233E+00
Co-56      1.371E+00          150.6     2.065E+00    2.066E+00    4.451E+00
CO-57     -1.693E+00           85.1     1.441E+00    1.444E+00    4.757E+00
CO-58     -2.453E+00          121.0     2.967E+00    2.970E+00    9.826E+00
CO-60     -3.220E+00           79.4     2.557E+00    2.563E+00    5.159E+00
ZN-65     -5.584E+00          166.3     9.288E+00    9.292E+00    3.076E+01
NB-94      2.083E+00           53.4     1.112E+00    1.117E+00    5.460E+00
ZR-95      1.431E+00          241.4     3.455E+00    3.456E+00    7.466E+00
NB-95     -4.157E-01          617.3     2.566E+00    2.566E+00    8.538E+00
RU-103     6.572E-02         2368.5     1.557E+00    1.557E+00    5.201E+00
RH-106     0.000E+00         1.#INF     8.755E+00    8.755E+00    2.056E+02
AG-108M   -1.345E+00          143.6     1.931E+00    1.932E+00    4.455E+00
AG-110M    1.681E+00          112.0     1.883E+00    1.885E+00    1.010E+01
SN-113     1.936E+00          155.6     3.011E+00    3.012E+00    9.975E+00
SB-124    -7.927E-01          213.6     1.693E+00    1.694E+00    2.038E+01
SB-125     1.062E+01           57.0     6.060E+00    6.084E+00    1.417E+01
I-131     -5.037E-01          116.4     5.860E-01    5.866E-01    4.703E+00
Gd-153     6.848E+00          155.1     1.062E+01    1.063E+01    4.156E+01
Ga-68      8.599E+01           81.9     7.039E+01    7.055E+01    1.466E+02
Tc-99m     1.943E+00          129.3     2.512E+00    2.514E+00    8.295E+00
BA-133    -3.057E+00          247.8     7.575E+00    7.577E+00    2.502E+01
CS-134    -2.792E+00          126.2     3.522E+00    3.525E+00    1.166E+01
CS-137     1.338E+00          183.9     2.460E+00    2.461E+00    8.173E+00
CE-139     2.503E+00           51.1     1.280E+00    1.302E+00    4.209E+00
Ba-140     1.462E+01           30.5     4.462E+00    4.525E+00    1.096E+01
La-140     5.526E+00           22.3     1.233E+00    1.267E+00    5.562E+00
CE-141    -5.122E-02         9422.1     4.826E+00    4.826E+00    1.596E+01
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CE-144    -1.503E+01          142.3     2.139E+01    2.140E+01    7.062E+01
PM-144     1.976E+00           79.8     1.577E+00    1.580E+00    5.497E+00
EU-152     1.916E+01           17.9     3.436E+00    3.581E+00    1.578E+01
EU-154     3.551E+00           93.2     3.309E+00    3.314E+00    1.017E+01
EU-155     8.245E+00           46.7     3.854E+00    3.880E+00    1.266E+01
HF-181     7.099E-01          332.5     2.361E+00    2.361E+00    7.845E+00
Ta-182     8.764E+00           82.5     7.232E+00    7.245E+00    4.323E+01
Hg-203    -2.515E+00           77.6     1.951E+00    1.957E+00    6.442E+00
TL-208     7.871E+00           19.4     1.529E+00    1.583E+00    3.527E+00
PM-146     1.791E+00          149.7     2.682E+00    2.683E+00    6.192E+00
Y-88       1.391E+00          110.2     1.532E+00    1.534E+00    3.004E+00
Cd-113m   -3.096E+04          133.9     4.146E+04    4.151E+04    1.370E+05
Cd-109     0.000E+00         1.#INF     1.177E+02    1.177E+02    3.883E+02
Cf-251     1.628E+00          598.0     9.739E+00    9.740E+00    2.444E+01
Cf-249     1.518E+00          127.9     1.941E+00    1.943E+00    5.581E+00
Sn-126     2.337E+01          130.3     3.044E+01    3.047E+01    1.005E+02
PB-210     6.906E+02            6.2     4.262E+01    5.883E+01    1.276E+02
PB-212     2.548E+01            9.9     2.525E+00    3.015E+00    7.819E+00
PB-214     1.302E+03            0.6     7.867E+00    6.813E+01    1.164E+01
BI-207     1.602E+00          176.0     2.821E+00    2.822E+00    5.909E+00
BI-212     5.457E+01           28.5     1.553E+01    1.578E+01    3.553E+01
U-235      6.234E+01           13.4     8.338E+00    8.921E+00    2.793E+01
BI-214     1.204E+03            0.8     9.722E+00    6.329E+01    8.334E+00
BI-210M   -3.431E+00          144.7     4.964E+00    4.968E+00    1.641E+01
AC-228     3.163E+01           15.2     4.803E+00    5.067E+00    1.360E+01
TH-227     5.272E+01           15.8     8.315E+00    8.913E+00    4.649E+01
TH-229     5.759E+01           54.6     3.146E+01    3.179E+01    7.848E+01
TH-234     5.568E+02            3.7     2.085E+01    3.738E+01    6.012E+01
PA-231    -6.599E+01          217.7     1.437E+02    1.437E+02    4.746E+02
PA-233    -3.763E+00          178.1     6.703E+00    6.706E+00    3.820E+01
PA-234    -9.280E+00           49.9     4.629E+00    4.654E+00    4.366E+01
PA-234M    1.007E+03           27.5     2.768E+02    2.814E+02    5.225E+02
AM-241     6.779E+00          131.8     8.934E+00    8.941E+00    2.950E+01
Np-237     0.000E+00         1.#INF     3.477E+01    3.477E+01    1.147E+02
Ir-192     2.790E+00           83.1     2.318E+00    2.324E+00    1.580E+01
Cs-136    -2.533E-01           72.3     1.832E-01    1.838E-01    9.581E+00
Np-239    -7.982E+00          228.9     1.827E+01    1.827E+01    6.028E+01
Nd-147    -1.580E+01           85.7     1.354E+01    1.357E+01    3.119E+01
TL-210    -2.426E+00          124.4     3.019E+00    3.022E+00    9.997E+00
Kr-85      1.086E+02          332.7     3.612E+02    3.612E+02    1.203E+03
-----------------------------------------------------------------------------
Total      5.532E+03

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:49:58 AMPage  1
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191389.An1             
                                                                                 
 Sample description                                             
      430282_Gamma_160-34280-A-6-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20191389.An1

 Acquisition information
        Start time:                 6/21/2019 9:19:23 AM
        Live time:               1800
        Real time:               1822
        Dead time:                  1.21 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:49:58 AMPage  2
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191389.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/21/2019 9:19:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2019-06-08_1439.PBC
                                                 6/8/2019 2:39:18 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   68 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1516

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    26.59       57.  95.29   0.98  7.556E-03
    27.65      118.  52.08   0.98  8.391E-03
    46.59     1361.   5.97   1.00  2.576E-02    46.54   4.250  6.903E+02 PB210 
    50.35      201.  39.51   1.00  2.913E-02    50.14   8.000  4.815E+01 TH227 
    53.41      786.  10.88   1.00  3.174E-02
    60.20      322.  28.63   1.01  3.704E-02    59.54  35.900    PBC<MDA AM241 
    63.34     2120.   5.30   1.01  3.922E-02    63.29   3.810  7.883E+02 TH234 
                                                64.28   9.700  3.046E+02 Sn126 
    64.32      163. 130.28   1.02  3.987E-02    64.28   9.700    PBC<MDA Sn126 
    67.82      541.  29.24   0.90  4.206E-02
    74.87     6145.   2.29   1.03  4.577E-02
    77.17    10844.   1.38   1.03  4.680E-02
    79.38      361.  35.34   1.03  4.770E-02
    81.10      286.  37.45   1.03  4.835E-02    80.99  34.060    PBC<MDA BA133 
    83.92     1235.   8.49   1.03  4.931E-02
    87.23     3300.   3.40   1.04  5.030E-02    86.49  13.100  2.794E+02 Np237 
                                                86.54  30.700  1.192E+02 EU155 
                                                86.94   9.040  4.039E+02 Sn126 
                                                87.57  37.500  9.703E+01 Sn126 
                                                88.04   3.790  9.576E+02 Cd109 
    89.95     1342.   7.36   1.04  5.099E-02
    92.65     2928.   3.68   1.04  5.158E-02    92.59   5.584  5.649E+02 TH234 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:49:58 AMPage  3
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191389.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                                93.35   5.561  5.654E+02 AC228 
    94.77      447.  21.75   1.04  5.197E-02
    97.50      168. 212.11   1.05  5.240E-02    97.50  30.000    PBC<MDA Gd153 
   102.80       69.  88.62   0.54  5.300E-02   103.20  21.800  3.316E+00 Gd153 
                                               103.70  24.000  3.010E+00 Np239 
   105.03      167.  46.74   1.05  5.318E-02   105.31  21.200    PBC<MDA EU155 
   121.78      148.  88.21   1.07  5.305E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.810E+00 CO57  
   123.10      129.  93.16   1.07  5.296E-02   123.10  40.790    PBC<MDA EU154 
   140.51      154. 129.27   1.09  5.091E-02   140.51  89.300    PBC<MDA Tc99m 
   144.12      696.  15.47   1.33  5.034E-02   143.79  10.960  6.998E+01 U235  
   163.21      151.  92.07   1.11  4.676E-02   163.38   5.080    PBC<MDA U235  
   165.69      170.  51.13   1.11  4.736E-02   165.85  79.900    PBC<MDA CE139 
   176.60       23. 598.02   1.12  4.549E-02   176.60  17.000    PBC<MDA Cf251 
   186.01     6424.   2.62   1.17  4.398E-02   185.72  54.000  1.501E+02 U235  
   193.77      196.  54.62   2.44  4.287E-02   193.51   4.400    PBC<MDA TH229 
   205.70      205.  40.20   1.76  4.123E-02   205.33   5.010    PBC<MDA U235  
   210.41       30. 438.63   1.15  4.052E-02   210.85   2.990    PBC<MDA TH229 
   235.87      397.  16.35   1.18  3.761E-02   235.97  12.300  4.774E+01 TH227 
   238.52      741.   9.91   1.18  3.733E-02   238.63  43.300  2.548E+01 PB212 
   241.91     6576.   1.59   1.18  3.698E-02   242.00   7.430  1.330E+03 PB214 
   255.73      263.  24.51   1.19  3.563E-02   256.24   7.000  5.876E+01 TH227 
   258.84      512.  12.82   1.20  3.534E-02
   270.10      924.  12.21   2.90  3.433E-02
   283.80       52. 198.29   1.22  3.315E-02   284.30   6.140    PBC<MDA I131  
   295.11    14655.   1.01   1.22  3.232E-02   295.09  19.300  1.305E+03 PB214 
                                               296.00  79.000  3.196E+02 TL210 
   305.64      130.  46.03   0.62  3.155E-02   304.85   4.290  5.348E+01 Ba140 
                                               304.90  28.000  8.194E+00 BI210M
   316.49      109. 211.63   1.25  3.080E-02   316.49  87.040    PBC<MDA Ir192 
   333.37       20. 271.04   1.27  2.970E-02   333.44  15.510    PBC<MDA Cf249 
   337.88      244.  23.34   1.85  2.943E-02   338.32  12.010  3.814E+01 AC228 
   344.29      102. 122.02   1.28  2.905E-02   344.29  26.500    PBC<MDA EU152 
   351.85    25155.   0.78   1.24  2.861E-02   351.93  37.600  1.299E+03 PB214 
   388.62      298.  27.95   1.12  2.666E-02   387.95  66.000  9.408E+00 Cf249 
   391.69       59. 155.55   1.32  2.653E-02   391.69  64.000    PBC<MDA SN113 
   427.88       89.  91.38   1.35  2.491E-02   427.88  29.600    PBC<MDA SB125 
   454.70       50. 149.71   1.37  2.388E-02   453.88  65.000    PBC<MDA PM146 
   463.37       96.  68.29   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   468.06       80.  83.07   1.38  2.335E-02   468.06  51.750    PBC<MDA Ir192 
   477.60        9. 895.95   1.39  2.301E-02   477.60  10.520    PBC<MDA BE7   
   482.03       24. 332.50   1.40  2.286E-02   482.00  80.500    PBC<MDA HF181 
   487.05      177.  22.31   1.40  2.269E-02   487.02  45.500  9.511E+00 La140 
   501.95       72.  51.00   0.79  2.220E-02
   511.86      115.  95.95   2.67  2.188E-02   511.86  20.000    PBC<MDA RH106 
   513.98       18. 332.67   1.42  2.182E-02   513.98   0.430    PBC<MDA Kr85  
   522.25       70.  60.99   0.58  2.156E-02
   537.07      136.  30.52   1.40  2.112E-02   537.26  24.390  1.462E+01 Ba140 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:49:58 AMPage  4
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191389.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   566.03       24.  68.66   0.35  2.033E-02
   583.56      238.  19.42   1.43  1.989E-02   583.02  84.500  7.871E+00 TL208 
   609.36    19076.   0.81   1.46  1.925E-02   609.31  46.090  1.195E+03 BI214 
                                               610.30   5.750  9.588E+03 RU103 
   616.65       64. 331.43   1.51  1.904E-02   618.06  99.100    PBC<MDA PM144 
   651.66       94.  37.19   0.67  1.831E-02
   657.76        7. 986.26   1.54  1.818E-02   657.76  94.640    PBC<MDA AG110M
   661.67       37. 183.90   1.55  1.810E-02   661.66  85.210    PBC<MDA CS137 
   665.48      687.   8.02   1.48  1.802E-02
   696.51       65.  79.80   1.58  1.741E-02   696.54  99.000    PBC<MDA PM144 
   702.84       64.  78.78   1.58  1.730E-02   702.63  97.900    PBC<MDA NB94  
   727.28      125.  28.45   1.09  1.686E-02   727.17   7.550  5.457E+01 BI212 
   736.08       22.  72.19   0.53  1.670E-02   735.72  22.500    PBC<MDA PM146 
   756.73       23. 241.44   1.62  1.635E-02   756.73  54.460    PBC<MDA ZR95  
   768.19     1902.   3.59   1.60  1.617E-02
   785.89      535.  12.58   1.49  1.589E-02   785.42   1.280  1.460E+03 BI212 
   806.14      501.  14.05   1.46  1.558E-02
   821.62      139.  22.63   1.16  1.536E-02
   838.50      316.  17.01   1.20  1.512E-02
   846.77       37. 150.63   1.70  1.501E-02   846.77  99.935    PBC<MDA Co56  
   871.10       55.  72.00   1.71  1.468E-02   871.10  99.890    PBC<MDA NB94  
   911.06      260.  19.37   1.92  1.418E-02   911.07  29.000  3.517E+01 AC228 
   933.99     1114.   6.72   1.60  1.391E-02
   964.11      240.  17.93   1.79  1.357E-02   964.11  14.605  6.741E+01 EU152 
   969.04      121.  29.51   1.38  1.352E-02   968.97  17.460  2.842E+01 AC228 
  1000.96      200.  27.48   1.94  1.318E-02  1001.00   0.837  1.007E+03 PA234M
  1004.77       18. 283.70   1.82  1.314E-02  1004.77  18.010    PBC<MDA EU154 
  1048.07       46.  84.64   1.85  1.271E-02  1048.07  80.000    PBC<MDA Cs136 
  1063.66       27. 176.03   1.86  1.257E-02  1063.66  74.500    PBC<MDA BI207 
  1077.36       54.  81.86   1.87  1.244E-02  1077.40   3.300    PBC<MDA Ga68  
  1120.37     4298.   1.99   1.70  1.206E-02  1120.29  15.100  1.311E+03 BI214 
                                              1120.55  99.987  1.981E+02 Sc46  
                                              1121.30  34.900  5.677E+02 Ta182 
  1155.08      534.  11.01   1.74  1.177E-02
  1218.47       54.  82.52   1.97  1.126E-02  1221.41  27.000    PBC<MDA Ta182 
  1229.95       23.  51.05   0.54  1.120E-02
  1238.30     1655.   3.87   1.71  1.114E-02  1238.28  66.070  1.249E+02 Co56  
  1274.53       20. 136.66   2.01  1.088E-02  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  2.853E+00 EU154 
  1377.61     1184.   5.02   1.96  1.022E-02
  1384.30       55. 112.00   2.08  1.018E-02  1384.30  24.290    PBC<MDA AG110M
  1408.19      577.   7.94   1.93  1.004E-02  1408.00  21.005  1.520E+02 EU152 
  1460.94      273.  19.01   2.13  9.749E-03  1460.83  10.670  1.459E+02 K40   
  1509.15      707.   7.94   2.00  9.494E-03
  1594.81       56.  78.14   2.22  9.069E-03  1596.21  95.400    PBC<MDA La140 
  1661.15      312.  10.28   1.22  8.776E-03
  1690.98       12. 294.35   2.27  8.649E-03  1690.98  47.790    PBC<MDA SB124 
  1729.55      854.   5.11   1.83  8.489E-03
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:49:58 AMPage  5
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191389.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1764.46     3636.   1.92   2.35  8.350E-03  1764.49  15.400  1.571E+03 BI214 
  1836.11       20. 110.17   2.35  8.079E-03  1836.06  99.200    PBC<MDA Y88   
  1847.22      508.   6.06   2.31  8.039E-03

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   106.01    26.53      1429.        57. 7.497E+03   95.29   0.979  -      c
   110.25    27.59      1819.       118. 1.402E+04   52.08   0.980  -      sD
   213.25    53.35      3268.       787. 2.481E+04   10.87   1.005  -       D
   240.40    60.16      4069.       332. 8.976E+03   27.68   1.011  -      sD
   271.04    67.82      5756.       594. 1.412E+04   18.53   1.018  -       D
   299.09    74.89      6858.      6146. 1.343E+05    2.29   1.025  -       D
   308.29    77.19      5706.     10843. 2.317E+05    1.38   1.027  -       D
   317.14    79.41      7970.       361. 7.575E+03   35.33   1.029  -      sD
   324.02    81.12      5602.       287. 5.932E+03   37.37   1.031  -      sD
   335.29    83.94      4874.      1235. 2.505E+04    8.48   1.034  -       D
   359.38    89.97      4215.      1341. 2.630E+04    7.37   1.040  -       D
   378.66    94.79      4491.       450. 8.662E+03   21.57   1.044  -      sD
   409.63   102.80      2418.       114. 2.143E+03   61.95   1.052  -      sc
  1034.54   258.82      1903.       513. 1.452E+04   12.80   1.198  -      sD
  1079.87   270.11      2251.       489. 1.424E+04   14.45   1.208  -      sD
  1221.96   305.64      1098.       130. 4.137E+03   46.03   0.618  -      sM
  1555.09   388.99      1235.       232. 8.720E+03   22.37   1.315  -      sD
  2007.15   501.95       403.        72. 3.244E+03   51.00   0.790  -      s 
  2088.34   522.25       483.        70. 3.261E+03   60.99   0.579  -      s 
  2263.49   566.03       135.        24. 1.181E+03   68.66   0.353  -      sc
  2606.04   651.66       298.        94. 5.162E+03   37.19   0.667  -      s 
  2661.34   665.48       376.       626. 3.475E+04    5.93   1.551  -       D
  3072.21   768.19       500.      1902. 1.176E+05    3.59   1.602  -      sM
  3143.02   785.89       583.       535. 3.365E+04   12.58   1.489  -       M
  3224.78   806.14       403.       422. 2.706E+04    8.31   1.664  -       D
  3285.91   821.62       309.       135. 8.759E+03   20.38   1.676  -      sD
  3353.51   838.64       468.       316. 2.090E+04   17.01   1.200  -      sM
  3735.60   933.99       598.      1114. 8.008E+04    6.72   1.596  -        
  4620.30  1155.08       390.       534. 4.536E+04   11.01   1.742  -      s 
  4919.93  1229.95        51.        23. 2.024E+03   51.05   0.545  -      sM
  4953.33  1238.30       320.      1655. 1.486E+05    3.87   1.714  -       M
  5510.93  1377.61       307.      1184. 1.158E+05    5.02   1.961  -        
  5633.30  1408.19       261.       578. 5.755E+04    7.93   1.934  -        
  6037.45  1509.15       293.       707. 7.443E+04    7.94   2.000  -      s 
  6645.93  1661.15        93.       312. 3.551E+04   10.28   1.220  -      s 
  6919.76  1729.55       110.       854. 1.007E+05    5.11   1.827  -        
  7390.89  1847.22        64.       508. 6.317E+04    6.06   2.308  -        
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:49:58 AMPage  6
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191389.An1             
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.80    46.54      2849.      1361.     0.756     6.17   0.998D
 TH-227    200.20    50.14      3041.       208.     0.115    38.16   1.001D
 AM-241    237.77    59.54     22229.       160.     0.089   131.80   1.010 
 TH-234    252.77    63.29      4820.      2151.     1.195     5.05   1.014D
 Sn-126    256.74    64.28     22373.       163.     0.090   130.28   1.015s
 BA-133    323.56    80.99     84393.      -171.    -0.095   123.64   1.031 
 Np-237    345.55    86.49     84222.         0.     0.000   240.02   1.036A
 EU-155    345.76    86.54     84051.      -171.    -0.095   239.77   1.036D
 Sn-126    347.35    86.94     82252.       191.     0.106    65.65   1.037D
 Sn-126    349.87    87.57     79846.       795.     0.442    15.81   1.037D
 Cd-109    351.75    88.04     82081.         0.     0.000   236.62   1.038A
 Nd-147    363.99    91.10     79675.      -172.    -0.095   232.49   1.041s
 TH-234    369.94    92.59      4392.      2886.     1.603     3.74   1.042D
 AC-228    372.98    93.35     79505.      -173.    -0.096   121.77   1.043 
 Gd-153    389.58    97.50     63378.       168.     0.093   212.11   1.047s
 Np-239    397.58    99.50     79780.      -173.    -0.096   230.84   1.049 
 Gd-153    412.37   103.20     72770.       169.     0.094   226.40   1.052s
 Np-239    414.37   103.70     72939.       169.     0.094   226.56   1.053 
 EU-155    420.82   105.31      2975.       167.     0.093    46.74   1.054D
 Np-239    424.09   106.13     78817.      -174.    -0.096   228.86   1.055 
 EU-152    486.67   121.78      8432.       148.     0.082    88.21   1.070 
 CO-57     487.80   122.06      6860.      -138.    -0.077    85.08   1.070s
 EU-154    491.95   123.10      7101.       129.     0.071    93.16   1.071s
 PA-234    524.72   131.29     24885.      -157.    -0.087    49.88   1.079 
 HF-181    531.64   133.02     24615.      -156.    -0.086   142.84   1.081s
 CE-144    533.69   133.54     24460.      -156.    -0.086   142.33   1.081s
 HF-181    544.74   136.30     24233.      -156.    -0.087   141.33   1.084 
 CO-57     545.43   136.47     24077.      -156.    -0.087   140.87   1.084 
 Tc-99m    561.57   140.51     19829.       154.     0.086   129.27   1.088s
 U-235     574.67   143.79      3481.       652.     0.362    13.37   1.091D
 Ba-140    650.15   162.66      9821.       -45.    -0.025   313.29   1.108 
 U-235     653.03   163.38      9536.       151.     0.084    92.07   1.109s
 CE-139    662.92   165.85      3714.       170.     0.095    51.13   1.111D
 Cf-251    705.90   176.60      5243.        23.     0.013   598.02   1.122s
 U-235     743.53   186.01      4686.      6424.     3.569     2.62   1.172s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:49:58 AMPage  7
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191389.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-229    774.57   193.77      3202.       196.     0.109    54.62   2.441s
 U-235     822.28   205.70      2196.       205.     0.114    40.20   1.761s
 TH-229    842.87   210.85      4492.        30.     0.017   438.63   1.153 
 Cf-251    907.45   227.00      4056.       -47.    -0.026   265.70   1.168s
 TH-227    943.33   235.97      2070.       397.     0.221    16.95   1.176D
 PB-212    953.97   238.63      2325.       741.     0.412     9.91   1.179D
 PB-214    967.43   242.00      2209.      6576.     3.653     1.59   1.182D
 EU-152    978.21   244.69     16044.      -123.    -0.068   145.95   1.185s
 TH-227   1024.39   256.24      1948.       291.     0.161    22.26   1.195D
 Cd-113m  1054.23   263.70     12147.      -117.    -0.065   133.90   1.202s
 BI-210M  1062.75   265.83     11966.      -107.    -0.060   144.69   1.204s
 TL-208   1108.55   277.28      4818.      -121.    -0.067    42.04   1.215s
 Hg-203   1116.22   279.20      4549.      -124.    -0.069    77.60   1.216s
 I-131    1136.61   284.30      2760.        52.     0.029   198.29   1.221 
 PB-214   1179.77   295.09      1780.     14686.     8.159     0.92   1.231D
 TL-210   1183.41   296.00     28436.      -108.    -0.060   220.79   1.231 
 PB-212   1199.52   300.03     28254.      -108.    -0.060   219.40   1.235s
 PA-231   1199.68   300.07     28145.      -108.    -0.060   218.97   1.235s
 PA-233   1200.12   300.18     28037.      -108.    -0.060   218.55   1.235s
 PA-231   1210.00   302.65     27928.      -109.    -0.060   217.73   1.237s
 BA-133   1210.81   302.85     27820.      -109.    -0.060   217.27   1.238s
 BI-210M  1218.99   304.90     27312.      -109.    -0.060   215.30   1.240 
 Ir-192   1233.16   308.44     27204.      -109.    -0.061   214.33   1.243s
 PA-233   1247.44   312.01     27095.       -76.    -0.042   178.12   1.246s
 Ir-192   1265.35   316.49     26579.       109.     0.061   211.63   1.250s
 CR-51    1279.73   320.08     27128.      -109.    -0.061   123.50   1.253 
 La-140   1314.43   328.76      9001.      -103.    -0.057   130.19   1.261 
 Cf-249   1333.15   333.44      1429.        20.     0.011   271.04   1.265D
 AC-228   1352.66   338.32      1202.       176.     0.098    28.79   1.270D
 Cs-136   1361.66   340.57      8898.       -78.    -0.043   171.77   1.272s
 EU-152   1376.53   344.29      7760.       102.     0.057   122.02   1.275 
 HF-181   1382.70   345.83      8799.      -105.    -0.058   126.71   1.276s
 PB-214   1406.78   351.85      2281.     25155.    13.975     0.78   1.243 
 BA-133   1423.37   356.00     28764.       -97.    -0.054   247.81   1.285s
 I-131    1457.31   364.48      1668.       -66.    -0.037   121.78   1.293s
 BA-133   1534.73   383.84      4414.       -24.    -0.013   392.70   1.310s
 Cf-249   1551.17   387.95      1400.        42.     0.023   127.86   1.314D
 SN-113   1566.12   391.69      4203.        59.     0.033   155.55   1.317 
 SB-125   1710.86   427.88      1582.        89.     0.050    91.38   1.349s
 AG-108M  1735.10   433.94      1430.       -54.    -0.030   143.59   1.354s
 PM-146   1814.87   453.88      1335.        50.     0.028   149.71   1.372 
 SB-125   1852.82   463.37      2091.        96.     0.053    68.29   1.380s
 Ir-192   1871.59   468.06      2173.        80.     0.044    83.07   1.384s
 BE-7     1909.73   477.60      3060.         9.     0.005   895.95   1.392s
 HF-181   1927.34   482.00      3045.        24.     0.013   332.50   1.396s
 La-140   1947.43   487.02       689.       177.     0.098    22.31   1.401D
 RH-106   2046.81   511.86      5995.       115.     0.064    95.95   2.672 
 Kr-85    2055.27   513.98      1851.        18.     0.010   332.67   1.424s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:49:58 AMPage  8
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191389.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Nd-147   2123.35   531.00      1075.       -79.    -0.044    85.72   1.438 
 Ba-140   2147.64   537.07       450.       136.     0.075    30.52   1.404 
 CS-134   2252.30   563.24      1571.       -74.    -0.041    76.63   1.466s
 CS-134   2276.64   569.32      1923.       -74.    -0.041    84.08   1.471s
 BI-207   2278.16   569.70      2147.       -79.    -0.044    52.16   1.471s
 TL-208   2333.62   583.56       498.       238.     0.132    19.42   1.426 
 SB-125   2401.36   600.50     22416.       -68.    -0.038   310.44   1.497s
 SB-124   2410.29   602.73     22347.       -68.    -0.038   309.57   1.499s
 CS-134   2418.21   604.71     22279.       -68.    -0.038   308.76   1.500 
 BI-214   2436.80   609.36       783.     19076.    10.598     0.81   1.463 
 RU-103   2440.56   610.30     22210.       -32.    -0.018   649.17   1.505s
 AG-108M  2456.49   614.28     22178.         0.     0.000  1000.00   1.508s
 PM-144   2471.62   618.06     22114.        64.     0.035   331.43   1.512 
 RH-106   2487.04   621.92     22178.         0.     0.000  1000.00   1.515s
 SB-125   2542.94   635.89       835.       -71.    -0.039    87.15   1.526 
 I-131    2547.28   636.97      1015.       -71.    -0.039   217.54   1.527 
 AG-110M  2630.43   657.76      2344.         7.     0.004   986.26   1.544s
 CS-137   2646.03   661.66      2314.        37.     0.021   183.90   1.548s
 PM-144   2785.58   696.54      1297.        65.     0.036    79.80   1.576s
 NB-94    2809.93   702.63      1235.        64.     0.035    78.78   1.581 
 SB-124   2890.57   722.79      1543.       -75.    -0.042    75.22   1.598 
 AG-108M  2891.17   722.94      1468.       -75.    -0.042    73.42   1.598 
 EU-154   2892.86   723.36      1442.       -75.    -0.042    72.77   1.598 
 ZR-95    2896.22   724.20      1457.       -77.    -0.043    70.65   1.599 
 BI-212   2908.55   727.28       285.       125.     0.069    28.45   1.094s
 PM-146   2942.31   735.72       625.       -46.    -0.026    34.76   1.608s
 PM-146   2988.08   747.16       569.        -9.    -0.005   543.30   1.617s
 ZR-95    3026.36   756.73       630.        23.     0.013   241.44   1.625s
 AG-110M  3055.23   763.94      2848.       -64.    -0.036   117.84   1.631s
 NB-95    3062.61   765.79      2783.       -12.    -0.007   617.26   1.632s
 PA-234M  3065.10   766.41      2771.         0.     0.000  1000.00   1.633 
 EU-152   3115.14   778.92       615.        -9.    -0.005   606.70   1.643s
 BI-212   3141.15   785.42      1720.       -26.    -0.015   223.60   1.648 
 CS-134   3182.96   795.87      3608.       -68.    -0.038   126.15   1.656 
 TL-210   3197.88   799.60      3521.       -68.    -0.038   124.42   1.659s
 CS-134   3207.29   801.95      3431.       -68.    -0.038   122.70   1.661s
 CO-58    3242.59   810.78      3363.       -68.    -0.038   120.97   1.668s
 La-140   3262.58   815.77      3252.       -68.    -0.038   118.70   1.672s
 Cs-136   3273.50   818.50      3183.       -68.    -0.038   117.32   1.674s
 MN-54    3338.91   834.85      1268.       -68.    -0.038    74.61   1.687s
 Co-56    3386.61   846.77       635.        37.     0.021   150.63   1.696s
 TL-208   3441.80   860.56       670.       -28.    -0.016   195.67   1.707 
 NB-94    3483.94   871.10       747.        55.     0.030    72.00   1.715 
 EU-154   3492.47   873.23       866.       -63.    -0.035    87.94   1.717 
 PA-234   3521.68   880.53      1522.       -72.    -0.040    77.41   1.722s
 PA-234   3532.53   883.24      1595.       -49.    -0.027   115.25   1.724s
 AG-110M  3538.30   884.68      1644.         0.     0.000  1000.00   1.725s
 Sc-46    3556.69   889.28      1746.       -48.    -0.026   125.27   1.729s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:49:58 AMPage  9
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191389.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Y-88     3591.74   898.04       656.       -21.    -0.012   266.11   1.736 
 AC-228   3643.85   911.06       442.       260.     0.145    19.37   1.916 
 AG-110M  3749.60   937.49      2104.       -65.    -0.036    85.73   1.766s
 PA-234   3783.72   946.02       550.       -27.    -0.015   191.93   1.772s
 EU-152   3856.11   964.11       810.       240.     0.134    17.93   1.786s
 AC-228   3875.83   969.04       276.       121.     0.067    29.51   1.375s
 EU-154   3985.03   996.33      1320.       -65.    -0.036    80.62   1.810s
 PA-234M  4003.58  1000.96       470.       200.     0.111    27.48   1.942 
 EU-154   4018.82  1004.77      1224.        18.     0.010   283.70   1.816s
 Co-56    4151.13  1037.84       486.        -5.    -0.003   760.81   1.841 
 Cs-136   4192.07  1048.07       735.        46.     0.026    84.64   1.848s
 RH-106   4201.23  1050.36       818.       -68.    -0.038    60.37   1.850s
 BI-207   4254.46  1063.66       432.        27.     0.015   176.03   1.860s
 Ga-68    4309.44  1077.40       373.        54.     0.030    81.86   1.870s
 EU-152   4448.20  1112.07      5270.       -61.    -0.034   167.51   1.895s
 ZN-65    4462.09  1115.55      5209.       -62.    -0.034   166.32   1.897s
 BI-214   4481.06  1120.29       689.      4036.     2.242     1.82   1.901D
 Ta-182   4485.12  1121.30      4853.        60.     0.033   165.02   1.901s
 CO-60    4692.96  1173.24       443.       -33.    -0.018   223.83   1.938s
 Ta-182   4885.75  1221.41       351.        54.     0.030    82.52   1.972s
 Co-56    4953.27  1238.28      2215.       -59.    -0.033   124.04   1.984 
 NA-22    5098.35  1274.53       351.        20.     0.011   136.66   2.008s
 EU-154   5098.39  1274.54       371.         0.     0.000  1000.00   2.008s
 FE-59    5166.65  1291.60       386.       -26.    -0.014   288.60   2.020 
 TL-210   5252.32  1313.00       363.       -32.    -0.018   142.15   2.034 
 CO-60    5330.37  1332.50       414.       -61.    -0.034    79.43   2.047s
 AG-110M  5537.69  1384.30      1880.        55.     0.031   112.00   2.082s
 EU-152   5632.56  1408.00      1039.       -61.    -0.034   120.33   2.097 
 K-40     5844.47  1460.94       309.       273.     0.152    19.01   2.132s
 La-140   6385.95  1596.21       324.        56.     0.031    78.14   2.215s
 SB-124   6765.35  1690.98       216.        12.     0.007   294.35   2.272s
 BI-214   7059.53  1764.46       123.      3636.     2.020     1.92   2.347 
 Co-56    7087.11  1771.35      3880.       -35.    -0.020   251.14   2.318s
 Y-88     7346.20  1836.06        76.        20.     0.011   110.17   2.354s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   2.0051E+00                                      5.31E+01             
                           477.60 2.005E+00 ?(  5.978E+01 8.96E+02 1.05E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:49:58 AMPage 10
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191389.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NA-22    C   1.0045E+00                                      9.50E+02             
                          1274.53 1.005E+00 ?(  4.600E+00 1.37E+02 9.99E+01 G  
 
K-40     N   1.4589E+02                                      4.66E+11             
                          1460.83 1.459E+02 *(P 4.519E+01 1.90E+01 1.07E+01 G  
 
Sc-46    F  -1.8266E+00                                      8.38E+01             
                           889.28-1.827E+00 ?(  7.593E+00 1.25E+02 1.00E+02 G  
                          1120.55-2.985E-01 %   1.547E+01 1.56E+03 1.00E+02 G  
 
CR-51    F  -2.0008E+01                                      2.77E+01             
                           320.08-2.001E+01 ?(P 1.409E+02 1.23E+02 9.94E+00 G  
 
MN-54    C  -2.5055E+00                                      3.12E+02             
                           834.85-2.505E+00 ?(  6.177E+00 7.46E+01 1.00E+02 G  
 
FE-59    F  -1.3385E-01                                      4.45E+01             
                          1099.25-1.339E-01 &(  8.233E+00 2.92E+03 5.65E+01 G  
                          1291.60-3.046E+00 + P 1.125E+01 2.89E+02 4.32E+01 G  
 
Co-56    C   1.3707E+00                                      7.73E+01             
                           846.77 1.371E+00 &(  4.451E+00 1.51E+02 9.99E+01 G  
                          1238.28-4.479E+00 + P 1.676E+01 1.24E+02 6.61E+01 G  
                          1037.84-1.438E+00 + P 3.235E+01 7.61E+02 1.41E+01 G  
                          1771.35-1.516E+01 +   1.263E+02 2.51E+02 1.55E+01  A 
 
CO-57    C  -1.6933E+00                                      2.72E+02             
                           122.06-1.693E+00 &(  4.757E+00 8.51E+01 8.56E+01 G  
                           136.47-1.576E+01 &   7.331E+01 1.41E+02 1.07E+01 G  
 
CO-58    C  -2.4530E+00                                      7.09E+01             
                           810.78-2.453E+00 &(  9.826E+00 1.21E+02 9.95E+01 G  
 
CO-60    F  -3.2199E+00                                      1.93E+03             
                          1332.50-3.220E+00 ?(  5.159E+00 7.94E+01 1.00E+02 G  
                          1173.24-1.572E+00 + P 4.820E+00 2.24E+02 9.99E+01 G  
 
ZN-65    F  -5.5841E+00                                      2.44E+02             
                          1115.55-5.584E+00 &(  3.076E+01 1.66E+02 5.06E+01 G  
 
NB-94    I   2.0831E+00                                      7.41E+06             
                           702.63 2.096E+00  (  5.460E+00 7.88E+01 9.79E+01 G  
                           871.10 2.071E+00  (  4.928E+00 7.20E+01 9.99E+01 G  
 
ZR-95    I   1.4311E+00                                      6.40E+01             
                           756.73 1.431E+00 ?(P 7.466E+00 2.41E+02 5.45E+01 G  
                           724.20-5.762E+00 +   1.344E+01 7.06E+01 4.42E+01 G  

                                 (Page 12 of 22)

Page 1184 of 1765



      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:49:58 AMPage 11
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191389.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NB-95    I  -4.1567E-01                                      6.40E+01             
                           765.79-4.157E-01 ?(  8.538E+00 6.17E+02 9.98E+01 G  
 
RU-103   I   6.5716E-02                                      3.93E+01             
                           497.05 6.572E-02 %(P 5.201E+00 2.37E+03 9.09E+01 G  
                           610.30-1.632E+01 +   3.504E+02 6.49E+02 5.75E+00 GA 
 
AG-108M  C  -1.3446E+00                                      1.53E+05             
                           433.94-1.345E+00 &(  4.455E+00 1.44E+02 9.05E+01 G  
                           722.94-2.700E+00 +   6.548E+00 7.34E+01 9.08E+01 G  
                           614.28 0.000E+00 +   2.252E+01 1.00E+03 8.98E+01 G  
 
AG-110M  F   1.6812E+00                                      2.50E+02             
                           884.68 0.000E+00 &(  1.010E+01 1.00E+03 7.27E+01 G  
                           657.76 2.243E-01 &(P 7.373E+00 9.86E+02 9.46E+01 G  
                           937.49-7.539E+00 + P 2.523E+01 8.57E+01 3.44E+01 G  
                          1384.30 1.239E+01 ?(  4.599E+01 1.12E+02 2.43E+01 G  
                           763.94-9.891E+00 +   3.861E+01 1.18E+02 2.23E+01 G  
 
SN-113   F   1.9356E+00                                      1.15E+02             
                           391.69 1.936E+00 ?(P 9.975E+00 1.56E+02 6.40E+01 G  
 
SB-124   F  -7.9268E-01                                      6.02E+01             
                           602.73-1.991E+00 ?(  2.038E+01 3.10E+02 9.83E+01 G  
                          1690.98 1.672E+00 &(P 9.560E+00 2.94E+02 4.78E+01 G  
                           722.79-2.268E+01 +   5.638E+01 7.52E+01 1.08E+01 G  
 
SB-125   I   1.0624E+01                                      1.01E+03             
                           427.88 6.740E+00 &(P 1.417E+01 9.14E+01 2.96E+01 G  
                           600.50-1.091E+01 +   1.120E+02 3.10E+02 1.79E+01 G  
                           635.89-1.871E+01 +   3.620E+01 8.72E+01 1.13E+01 G  
                           463.37 2.160E+01 &(P 4.868E+01 6.83E+01 1.05E+01 G  
 
I-131    I  -5.0366E-01                                      8.02E+00             
                           364.48-1.608E+00 ?(  4.703E+00 1.22E+02 8.17E+01 G  
                           284.30 1.419E+01 ?(  6.756E+01 1.98E+02 6.14E+00 G  
                           636.97-2.947E+01 + P 6.291E+01 2.18E+02 7.17E+00 G  
 
Gd-153   F   6.8477E+00                                      2.42E+02             
                            97.50 5.936E+00 &(  4.156E+01 2.12E+02 3.00E+01 G  
                           103.20 8.102E+00 ?(  6.054E+01 2.26E+02 2.18E+01 G  
 
Ga-68    C   8.5989E+01                                      4.71E-02             
                          1077.40 8.599E+01 ?(  1.466E+02 8.19E+01 3.30E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:49:58 AMPage 12
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191389.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Tc-99m   I   1.9431E+00                                      2.51E-01             
                           140.51 1.943E+00 &(  8.295E+00 1.29E+02 8.93E+01 G  
 
BA-133   F  -3.0568E+00                                      3.85E+03             
                           356.00-3.057E+00 &(  2.502E+01 2.48E+02 6.20E+01 G  
                           302.85-1.038E+01 +   7.447E+01 2.17E+02 1.83E+01 G  
                           383.84-5.533E+00 &   7.212E+01 3.93E+02 8.94E+00 GA 
                            80.99-5.769E+00 + P 4.581E+01 1.24E+02 3.41E+01 GA 
 
CS-134   I  -2.7923E+00                                      7.54E+02             
                           795.87-2.792E+00  (  1.166E+01 1.26E+02 8.55E+01 G  
                           604.71-2.012E+00 &   2.053E+01 3.09E+02 9.76E+01 G  
                           569.32-1.329E+01 &   3.695E+01 8.41E+01 1.54E+01 G  
                           801.95-2.772E+01 +   1.126E+02 1.23E+02 8.69E+00 G  
                           563.24-2.414E+01 &   6.113E+01 7.66E+01 8.35E+00 G  
 
CS-137   I   1.3379E+00                                      1.10E+04             
                           661.66 1.338E+00 ?(  8.173E+00 1.84E+02 8.52E+01 G  
 
CE-139   F   2.5031E+00                                      1.38E+02             
                           165.85 2.503E+00  (  4.209E+00 5.11E+01 7.99E+01 G  
 
Ba-140   I   1.4618E+01                                      1.28E+01             
                           537.26 1.462E+01  (P 1.096E+01 3.05E+01 2.44E+01 G  
                           162.66-8.529E+00 &   8.846E+01 3.13E+02 6.22E+00 G  
                           304.85 0.000E+00 }   3.173E+02 5.65E+03 4.29E+00 G  
 
La-140   I   5.5265E+00                                      1.28E+01             
                          1596.21 3.626E+00 &(P 5.562E+00 7.81E+01 9.54E+01 G  
                           487.02 9.511E+00  (  6.727E+00 2.23E+01 4.55E+01 G  
                           328.76-9.431E+00 &   4.059E+01 1.30E+02 2.03E+01 G  
                           815.77-1.055E+01 +   4.149E+01 1.19E+02 2.33E+01 G  
 
CE-141   I  -5.1217E-02                                      3.25E+01             
                           145.44-5.122E-02 %(  1.596E+01 9.42E+03 4.82E+01 G  
 
CE-144   I  -1.5027E+01                                      2.85E+02             
                           133.54-1.503E+01  (  7.062E+01 1.42E+02 1.11E+01 G  
 
PM-144   C   1.9759E+00                                      3.63E+02             
                           696.54 2.083E+00 ?(  5.497E+00 7.98E+01 9.90E+01 G  
                           618.06 1.869E+00 &(  2.048E+01 3.31E+02 9.91E+01 G  
 
EU-152   F   1.9162E+01                                      4.94E+03             
                           121.78 5.418E+00 &(  1.578E+01 8.82E+01 2.86E+01 G  
                           344.29 7.393E+00 ?(  2.982E+01 1.22E+02 2.65E+01 G  
                          1112.07-2.063E+01 +   1.145E+02 1.68E+02 1.36E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:49:58 AMPage 13
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191389.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           778.92-2.415E+00 -   3.174E+01 6.07E+02 1.29E+01 G  
                           964.11 6.741E+01 *(  3.792E+01 1.79E+01 1.46E+01 G  
                           244.69-2.456E+01 -   1.184E+02 1.46E+02 7.58E+00 G  
                          1408.00-1.611E+01 - P 4.026E+01 1.20E+02 2.10E+01 GA 
 
EU-154   I   3.5514E+00                                      3.14E+03             
                           123.10 3.305E+00  (  1.017E+01 9.32E+01 4.08E+01 G  
                          1274.54 0.000E+00 -   1.341E+01 1.00E+03 3.52E+01 G  
                           723.36-1.214E+01 +   2.917E+01 7.28E+01 2.02E+01 G  
                           873.23-1.947E+01 + P 4.321E+01 8.79E+01 1.23E+01 G  
                          1004.77 4.110E+00 ?(  3.892E+01 2.84E+02 1.80E+01 G  
                           996.33-2.556E+01 +   6.816E+01 8.06E+01 1.06E+01 G  
 
EU-155   I   8.2453E+00                                      1.81E+03             
                           105.31 8.245E+00  (P 1.266E+01 4.67E+01 2.12E+01 G  
                            86.54-6.180E+00 -   4.890E+01 2.40E+02 3.07E+01 G  
 
HF-181   F   7.0994E-01                                      4.24E+01             
                           482.00 7.099E-01 ?(  7.845E+00 3.32E+02 8.05E+01 G  
                           133.02-3.842E+00 &   1.812E+01 1.43E+02 4.33E+01 G  
                           345.83-1.337E+01 +   5.600E+01 1.27E+02 1.51E+01 G  
                           136.30-2.876E+01 &   1.342E+02 1.41E+02 5.85E+00 G  
 
Ta-182   F   8.7642E+00                                      1.14E+02             
                          1121.30 7.909E+00 ?(  4.323E+01 1.65E+02 3.49E+01 G  
                          1221.41 9.869E+00 &(  1.646E+01 8.25E+01 2.70E+01 G  
                          1189.05-1.987E-01 %   2.726E+01 6.70E+03 1.62E+01 G  
 
Hg-203   F  -2.5146E+00                                      4.66E+01             
                           279.20-2.515E+00 ?(  6.442E+00 7.76E+01 8.15E+01 G  
 
TL-208   N   7.8711E+00                                      6.98E+02             
                           583.02 7.871E+00  (P 3.527E+00 1.94E+01 8.45E+01 G  
                           277.28-3.169E+01 - P 8.516E+01 4.20E+01 6.31E+00 G  
                           860.56-8.545E+00 - P 3.723E+01 1.96E+02 1.24E+01 G  
 
PM-146   C   1.7913E+00                                      2.02E+03             
                           453.88 1.791E+00 &(P 6.192E+00 1.50E+02 6.50E+01 G  
                           747.16-9.236E-01 +   1.127E+01 5.43E+02 3.40E+01 G  
                           735.72-6.861E+00 + P 1.762E+01 3.48E+01 2.25E+01 G  
 
Y-88     F   1.3909E+00                                      1.07E+02             
                          1836.06 1.391E+00 ?(  3.004E+00 1.10E+02 9.92E+01 G  
                           898.04-8.612E-01 - P 5.046E+00 2.66E+02 9.37E+01 G  
 
Cd-113m     -3.0965E+04                                      5.33E+03             
                           263.70-3.096E+04  (  1.370E+05 1.34E+02 6.00E-03   K
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:49:58 AMPage 14
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191389.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cf-251   T   1.6285E+00                                      3.28E+05             
                           176.60 1.628E+00 ?(  2.444E+01 5.98E+02 1.70E+01 G  
                           227.00-1.074E+01 +   6.845E+01 2.66E+02 6.30E+00 GA 
 
Cf-249   T   1.5183E+00                                      1.28E+05             
                           387.95 1.314E+00  (  5.581E+00 1.28E+02 6.60E+01 G  
                           333.44 2.387E+00  (  2.157E+01 2.71E+02 1.55E+01 G  
 
Sn-126       2.3368E+01                                      3.65E+07             
                            87.57 2.337E+01 }   3.880E+01 1.58E+01 3.75E+01 GA 
                            64.28 2.337E+01 ?(  1.005E+02 1.30E+02 9.70E+00 G  
                            86.94 2.337E+01 }   1.639E+02 6.57E+01 9.04E+00 GA 
 
PB-210   N   6.9058E+02                                      8.14E+03             
                            46.54 6.906E+02  (  1.276E+02 6.17E+00 4.25E+00 G  
 
PB-212   N   2.5483E+01                                      6.98E+02             
                           238.63 2.548E+01  (P 7.819E+00 9.91E+00 4.33E+01 G  
                           300.03-5.749E+01 &   4.167E+02 2.19E+02 3.28E+00 GA 
 
PB-214   N   1.3024E+03                                      5.84E+05             
                           351.93 1.299E+03  (P 1.164E+01 7.83E-01 3.76E+01 G  
                           295.09 1.308E+03  (P 1.775E+01 9.20E-01 1.93E+01 G  
                           242.00 1.330E+03     4.484E+01 1.59E+00 7.43E+00 GA 
 
BI-207   C   1.6024E+00                                      1.18E+04             
                          1063.66 1.602E+00  (  5.909E+00 1.76E+02 7.45E+01 G  
                           569.70-2.233E+00 & P 6.142E+00 5.22E+01 9.77E+01 G  
 
BI-212   N   5.4569E+01                                      6.98E+02             
                           727.17 5.457E+01  (  3.553E+01 2.85E+01 7.55E+00 G  
                           785.42-7.190E+01 -   5.351E+02 2.24E+02 1.28E+00 GA 
 
U-235    N   6.2342E+01                                      2.57E+11             
                           143.79 6.564E+01  (  2.793E+01 1.34E+01 1.10E+01 G  
                           205.33 5.513E+01  (  5.946E+01 4.02E+01 5.01E+00 G  
                           163.38 3.522E+01 -   1.071E+02 9.21E+01 5.08E+00 G  
                           185.72 1.501E+02 +   7.517E+00 2.62E+00 5.40E+01 GA 
 
BI-214   N   1.2037E+03                                      5.84E+05             
                           609.31 1.195E+03  (P 8.334E+00 8.08E-01 4.61E+01 G  
                          1120.29 1.231E+03  (P 3.815E+01 1.82E+00 1.51E+01 G  
                          1764.49 1.571E+03 + P 2.346E+01 1.92E+00 1.54E+01 G  
 
BI-210M  T  -3.4309E+00                                      1.10E+09             
                           265.83-3.431E+00 &(  1.641E+01 1.45E+02 5.00E+01 G  
                           304.90-6.823E+00 }   4.853E+01 2.15E+02 2.80E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:49:58 AMPage 15
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191389.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AC-228   N   3.1633E+01                                      2.10E+03             
                           911.07 3.517E+01  (  1.360E+01 1.94E+01 2.90E+01 G  
                           968.97 2.842E+01  (P 1.887E+01 2.95E+01 1.75E+01 G  
                           338.32 2.776E+01  (P 2.584E+01 2.88E+01 1.20E+01 G  
                            93.35-3.352E+01 - P 2.544E+02 1.22E+02 5.56E+00 XA 
 
TH-227   N   5.2721E+01                                      7.95E+03             
                           256.24 6.484E+01  (  4.649E+01 2.23E+01 7.00E+00 G  
                           235.97 4.774E+01  (  2.579E+01 1.69E+01 1.23E+01 G  
                            50.14 4.977E+01  (  6.219E+01 3.82E+01 8.00E+00 G  
 
TH-229   N   5.7586E+01                                      2.68E+06             
                           193.51 5.759E+01 *(  7.848E+01 5.46E+01 4.40E+00 G  
                           210.85 1.373E+01 - P 1.445E+02 4.39E+02 2.99E+00 G  
 
TH-234   N   5.5685E+02                                      1.63E+12             
                            92.59 5.568E+02  (  6.012E+01 3.74E+00 5.58E+00 G  
                            63.29 7.998E+02 +   1.213E+02 5.05E+00 3.81E+00 G  
 
PA-231   N  -6.5992E+01                                      1.20E+07             
                           302.65-6.599E+01  (  4.746E+02 2.18E+02 2.88E+00 G  
                           300.07-7.666E+01 &   5.546E+02 2.19E+02 2.46E+00 G  
 
PA-233   C  -3.7631E+00                                      7.82E+08             
                           312.01-3.763E+00  (P 3.820E+01 1.78E+02 3.60E+01 G  
                           300.18-3.043E+01 &   2.197E+02 2.19E+02 6.20E+00 G  
 
PA-234   N  -9.2800E+00                                      1.63E+12             
                           131.29-9.280E+00 ?(P 4.366E+01 4.99E+01 1.80E+01 G  
                           946.02-8.128E+00 +   3.371E+01 1.92E+02 1.34E+01 G  
                           569.47-1.069E+00 &   7.063E+01 1.98E+03 8.20E+00 G  
                           883.24-1.967E+01 +   7.522E+01 1.15E+02 9.60E+00 G  
                           880.53-4.586E+01 +   1.174E+02 7.74E+01 6.00E+00 GA 
 
PA-234M  N   1.0073E+03                                      1.63E+12             
                          1001.00 1.007E+03  (  5.225E+02 2.75E+01 8.37E-01 G  
                           766.41 0.000E+00 -   2.894E+03 1.00E+03 2.94E-01 G  
 
AM-241   T   6.7789E+00                                      1.58E+05             
                            59.54 6.779E+00  (P 2.950E+01 1.32E+02 3.59E+01 G  
 
Ir-192   F   2.7904E+00                                      7.40E+01             
                           316.49 2.260E+00 &(  1.580E+01 2.12E+02 8.70E+01 G  
                           468.06 3.682E+00 &(  1.011E+01 8.31E+01 5.18E+01 G  
                           308.44-6.081E+00 +   4.305E+01 2.14E+02 3.18E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:49:58 AMPage 16
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191389.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cs-136   F  -2.5330E-01                                      1.30E+01             
                           818.50-2.466E+00  (  9.581E+00 1.17E+02 1.00E+02 G  
                          1048.07 2.513E+00 ?(  7.050E+00 8.46E+01 8.00E+01 G  
                           340.57-3.150E+00 +   1.790E+01 1.72E+02 4.69E+01 G  
 
Np-239   T  -7.9817E+00                                      2.36E+00             
                           103.70 7.358E+00     5.502E+01 2.27E+02 2.40E+01 X  
                           106.13-7.982E+00  (  6.028E+01 2.29E+02 2.27E+01 G  
                            99.50-1.218E+01 +   9.277E+01 2.31E+02 1.50E+01 X  
 
Nd-147      -1.5796E+01                                      1.11E+01             
                           531.00-1.580E+01 &(  3.119E+01 8.57E+01 1.30E+01 G  
                            91.10-6.581E+00 +   5.049E+01 2.32E+02 2.83E+01 G  
 
TL-210   N  -2.4263E+00                                      5.84E+05             
                           799.60-2.426E+00 ?(  9.997E+00 1.24E+02 9.90E+01 G  
                           296.00-2.358E+00 +   1.719E+01 2.21E+02 7.90E+01 G  
                          1313.00-7.883E+00 +   2.277E+01 1.42E+02 2.10E+01 GA 
 
Kr-85    I   1.0857E+02                                      3.92E+03             
                           513.98 1.086E+02 ?(  1.203E+03 3.33E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:49:58 AMPage 17
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191389.An1             
                                                                                 
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 BA-133      80.99     84393.      -171.    -0.095   123.64  -5.769E+00  P
 Nd-147      91.10     79675.      -172.    -0.095   232.49  -6.581E+00   
 Gd-153      97.50     63378.       168.     0.093   212.11   5.936E+00   
 Gd-153     103.20     72770.       169.     0.094   226.40   8.102E+00   
 CO-57      122.06      6860.      -138.    -0.077    85.08  -1.693E+00   
 EU-154     123.10      7101.       129.     0.071    93.16   3.305E+00   
 PA-234     131.29     24885.      -157.    -0.087    49.88  -9.280E+00  P
 CE-144     133.54     24460.      -156.    -0.086   142.33  -1.503E+01   
 CO-57      136.47     24077.      -156.    -0.087   140.87  -1.576E+01   
 Tc-99m     140.51     19829.       154.     0.086   129.27   1.943E+00   
 Cf-251     176.60      5243.        23.     0.013   598.02   1.628E+00   
 Cf-251     227.00      4056.       -47.    -0.026   265.70  -1.074E+01   
 Cd-113m    263.70     12147.      -117.    -0.065   133.90  -3.096E+04   
 BI-210M    265.83     11966.      -107.    -0.060   144.69  -3.431E+00   
 Hg-203     279.20      4549.      -124.    -0.069    77.60  -2.515E+00   
 TL-210     296.00     28436.      -108.    -0.060   220.79  -2.358E+00   
 PA-231     300.07     28145.      -108.    -0.060   218.97  -7.666E+01   
 PA-233     300.18     28037.      -108.    -0.060   218.55  -3.043E+01   
 PA-231     302.65     27928.      -109.    -0.060   217.73  -6.599E+01   
 BA-133     302.85     27820.      -109.    -0.060   217.27  -1.038E+01   
 BI-210M    304.90     27312.      -109.    -0.060   215.30  -6.823E+00   
 Ir-192     308.44     27204.      -109.    -0.061   214.33  -6.081E+00   
 PA-233     312.01     27095.       -76.    -0.042   178.12  -3.763E+00  P
 Ir-192     316.49     26579.       109.     0.061   211.63   2.260E+00   
 CR-51      320.08     27128.      -109.    -0.061   123.50  -2.001E+01  P
 Cs-136     340.57      8898.       -78.    -0.043   171.77  -3.150E+00   
 BA-133     356.00     28764.       -97.    -0.054   247.81  -3.057E+00   
 BA-133     383.84      4414.       -24.    -0.013   392.70  -5.533E+00   
 SN-113     391.69      4203.        59.     0.033   155.55   1.936E+00  P
 SB-125     427.88      1582.        89.     0.050    91.38   6.740E+00  P
 AG-108M    433.94      1430.       -54.    -0.030   143.59  -1.345E+00   
 SB-125     463.37      2091.        96.     0.053    68.29   2.160E+01  P
 Ir-192     468.06      2173.        80.     0.044    83.07   3.682E+00   
 BE-7       477.60      3060.         9.     0.005   895.95   2.005E+00   
 RH-106     511.86      5995.       115.     0.064    95.95   1.456E+01   
 Kr-85      513.98      1851.        18.     0.010   332.67   1.086E+02   
 Nd-147     531.00      1075.       -79.    -0.044    85.72  -1.580E+01   
 CS-134     563.24      1571.       -74.    -0.041    76.63  -2.414E+01   
 CS-134     569.32      1923.       -74.    -0.041    84.08  -1.329E+01   
 BI-207     569.70      2147.       -79.    -0.044    52.16  -2.233E+00  P
 SB-125     600.50     22416.       -68.    -0.038   310.44  -1.091E+01   
 SB-124     602.73     22347.       -68.    -0.038   309.57  -1.991E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:49:58 AMPage 18
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191389.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134     604.71     22279.       -68.    -0.038   308.76  -2.012E+00   
 RU-103     610.30     22210.       -32.    -0.018   649.17  -1.632E+01   
 SB-125     635.89       835.       -71.    -0.039    87.15  -1.871E+01   
 AG-110M    657.76      2344.         7.     0.004   986.26   2.243E-01  P
 NB-94      702.63      1235.        64.     0.035    78.78   2.096E+00   
 SB-124     722.79      1543.       -75.    -0.042    75.22  -2.268E+01   
 AG-108M    722.94      1468.       -75.    -0.042    73.42  -2.700E+00   
 EU-154     723.36      1442.       -75.    -0.042    72.77  -1.214E+01   
 ZR-95      724.20      1457.       -77.    -0.043    70.65  -5.762E+00   
 ZR-95      756.73       630.        23.     0.013   241.44   1.431E+00  P
 AG-110M    763.94      2848.       -64.    -0.036   117.84  -9.891E+00   
 NB-95      765.79      2783.       -12.    -0.007   617.26  -4.157E-01   
 CS-134     795.87      3608.       -68.    -0.038   126.15  -2.792E+00   
 TL-210     799.60      3521.       -68.    -0.038   124.42  -2.426E+00   
 CS-134     801.95      3431.       -68.    -0.038   122.70  -2.772E+01   
 CO-58      810.78      3363.       -68.    -0.038   120.97  -2.453E+00   
 Cs-136     818.50      3183.       -68.    -0.038   117.32  -2.466E+00   
 MN-54      834.85      1268.       -68.    -0.038    74.61  -2.505E+00   
 Co-56      846.77       635.        37.     0.021   150.63   1.371E+00   
 NB-94      871.10       747.        55.     0.030    72.00   2.071E+00   
 EU-154     873.23       866.       -63.    -0.035    87.94  -1.947E+01  P
 PA-234     880.53      1522.       -72.    -0.040    77.41  -4.586E+01   
 PA-234     883.24      1595.       -49.    -0.027   115.25  -1.967E+01   
 Sc-46      889.28      1746.       -48.    -0.026   125.27  -1.827E+00   
 AG-110M    937.49      2104.       -65.    -0.036    85.73  -7.539E+00  P
 PA-234     946.02       550.       -27.    -0.015   191.93  -8.128E+00   
 EU-154     996.33      1320.       -65.    -0.036    80.62  -2.556E+01   
 EU-154    1004.77      1224.        18.     0.010   283.70   4.110E+00   
 Co-56     1037.84       486.        -5.    -0.003   760.81  -1.438E+00  P
 Cs-136    1048.07       735.        46.     0.026    84.64   2.513E+00   
 RH-106    1050.36       818.       -68.    -0.038    60.37  -1.919E+02   
 BI-207    1063.66       432.        27.     0.015   176.03   1.602E+00   
 ZN-65     1115.55      5209.       -62.    -0.034   166.32  -5.584E+00   
 CO-60     1173.24       443.       -33.    -0.018   223.83  -1.572E+00  P
 Co-56     1238.28      2215.       -59.    -0.033   124.04  -4.479E+00  P
 NA-22     1274.53       351.        20.     0.011   136.66   1.005E+00   
 FE-59     1291.60       386.       -26.    -0.014   288.60  -3.046E+00  P
 TL-210    1313.00       363.       -32.    -0.018   142.15  -7.883E+00   
 CO-60     1332.50       414.       -61.    -0.034    79.43  -3.220E+00   
 AG-110M   1384.30      1880.        55.     0.031   112.00   1.239E+01   
 SB-124    1690.98       216.        12.     0.007   294.35   1.672E+00  P
 Co-56     1771.35      3880.       -35.    -0.020   251.14  -1.516E+01   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:49:58 AMPage 19
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191389.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    2.0051E+00    2.0051E+00    8.959E+02%                5.98E+01
 NA-22  #A    1.0045E+00    1.0045E+00    1.367E+02%                4.60E+00
 K-40   #     1.4589E+02    1.4589E+02    1.901E+01%                4.52E+01
 Sc-46  #A   -1.8266E+00   -1.8266E+00    1.253E+02%                7.59E+00
 CR-51  #A   -2.0008E+01   -2.0008E+01    1.235E+02%                1.41E+02
 MN-54  #A   -2.5055E+00   -2.5055E+00    7.461E+01%                6.18E+00
 FE-59  #A   -1.3385E-01   -1.3385E-01    2.922E+03%                8.23E+00
 Co-56  #A    1.3707E+00    1.3707E+00    1.506E+02%                4.45E+00
 CO-57  #A   -1.6933E+00   -1.6933E+00    8.508E+01%                4.76E+00
 CO-58  #A   -2.4530E+00   -2.4530E+00    1.210E+02%                9.83E+00
 CO-60  #A   -3.2199E+00   -3.2199E+00    7.943E+01%                5.16E+00
 ZN-65  #A   -5.5841E+00   -5.5841E+00    1.663E+02%                3.08E+01
 NB-94  #A    2.0831E+00    2.0831E+00    5.337E+01%                5.46E+00
 ZR-95  #A    1.4311E+00    1.4311E+00    2.414E+02%                7.47E+00
 NB-95  #A   -4.1567E-01   -4.1567E-01    6.173E+02%                8.54E+00
 RU-103 #A    6.5716E-02    6.5716E-02    2.369E+03%                5.20E+00
 RH-106 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.06E+02
 AG-108M#A   -1.3446E+00   -1.3446E+00    1.436E+02%                4.46E+00
 AG-110M#A    1.6812E+00    1.6812E+00    1.120E+02%                1.01E+01
 SN-113 #A    1.9356E+00    1.9356E+00    1.556E+02%                9.97E+00
 SB-124 #A   -7.9268E-01   -7.9268E-01    2.136E+02%                2.04E+01
 SB-125 #A    1.0624E+01    1.0624E+01    5.704E+01%                1.42E+01
 I-131  #A   -5.0365E-01   -5.0366E-01    1.164E+02%                4.70E+00
 Gd-153 #A    6.8477E+00    6.8477E+00    1.551E+02%                4.16E+01
 Ga-68  #A    8.5653E+01    8.5989E+01    8.186E+01%                1.47E+02
 Tc-99m #A    1.9417E+00    1.9431E+00    1.293E+02%                8.30E+00
 BA-133 #A   -3.0568E+00   -3.0568E+00    2.478E+02%                2.50E+01
 CS-134 #A   -2.7923E+00   -2.7923E+00    1.262E+02%                1.17E+01
 CS-137 #A    1.3379E+00    1.3379E+00    1.839E+02%                8.17E+00
 CE-139 #A    2.5031E+00    2.5031E+00    5.113E+01%                4.21E+00
 Ba-140       1.4618E+01    1.4618E+01    3.052E+01%                1.10E+01
 La-140  A    5.5264E+00    5.5265E+00    2.231E+01%                5.56E+00
 CE-141 #A   -5.1217E-02   -5.1217E-02    9.422E+03%                1.60E+01
 CE-144 #A   -1.5027E+01   -1.5027E+01    1.423E+02%                7.06E+01
 PM-144  A    1.9759E+00    1.9759E+00    7.980E+01%                5.50E+00
 EU-152 #C    1.9162E+01    1.9162E+01    1.793E+01%                1.58E+01
 EU-154 #A    3.5514E+00    3.5514E+00    9.316E+01%                1.02E+01
 EU-155  A    8.2453E+00    8.2453E+00    4.674E+01%                1.27E+01
 HF-181 #A    7.0994E-01    7.0994E-01    3.325E+02%                7.85E+00
 Ta-182 #A    8.7642E+00    8.7642E+00    8.252E+01%                4.32E+01
 Hg-203 #A   -2.5146E+00   -2.5146E+00    7.760E+01%                6.44E+00
 TL-208       7.8711E+00    7.8711E+00    1.942E+01%                3.53E+00
 PM-146  A    1.7913E+00    1.7913E+00    1.497E+02%                6.19E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:49:58 AMPage 20
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191389.An1             
                                                                                 
 Y-88   #A    1.3909E+00    1.3909E+00    1.102E+02%                3.00E+00
 Cd-113m#A   -3.0965E+04   -3.0965E+04    1.339E+02%                1.37E+05
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.88E+02
 Cf-251 #A    1.6285E+00    1.6285E+00    5.980E+02%                2.44E+01
 Cf-249 #A    1.5183E+00    1.5183E+00    1.279E+02%                5.58E+00
 Sn-126 #A    2.3368E+01    2.3368E+01    1.303E+02%                1.01E+02
 PB-210       6.9058E+02    6.9058E+02    6.172E+00%                1.28E+02
 PB-212       2.5483E+01    2.5483E+01    9.908E+00%                7.82E+00
 PB-214       1.3024E+03    1.3024E+03    6.040E-01%                1.16E+01
 BI-207 #A    1.6024E+00    1.6024E+00    1.760E+02%                5.91E+00
 BI-212       5.4569E+01    5.4569E+01    2.845E+01%                3.55E+01
 U-235        6.2342E+01    6.2342E+01    1.337E+01%                2.79E+01
 BI-214       1.2037E+03    1.2037E+03    8.077E-01%                8.33E+00
 BI-210M#A   -3.4309E+00   -3.4309E+00    1.447E+02%                1.64E+01
 AC-228       3.1633E+01    3.1633E+01    1.518E+01%                1.36E+01
 TH-227       5.2721E+01    5.2721E+01    1.577E+01%                4.65E+01
 TH-229 #A    5.7586E+01    5.7586E+01    5.462E+01%                7.85E+01
 TH-234       5.5685E+02    5.5685E+02    3.743E+00%                6.01E+01
 PA-231 #A   -6.5992E+01   -6.5992E+01    2.177E+02%                4.75E+02
 PA-233 #A   -3.7631E+00   -3.7631E+00    1.781E+02%                3.82E+01
 PA-234 #A   -9.2800E+00   -9.2800E+00    4.988E+01%                4.37E+01
 PA-234M      1.0073E+03    1.0073E+03    2.748E+01%                5.22E+02
 AM-241  A    6.7789E+00    6.7789E+00    1.318E+02%                2.95E+01
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.15E+02
 Ir-192 #A    2.7904E+00    2.7904E+00    8.307E+01%                1.58E+01
 Cs-136 #A   -2.5329E-01   -2.5330E-01    7.233E+01%                9.58E+00
 Np-239  A   -7.9810E+00   -7.9817E+00    2.289E+02%                6.03E+01
 Nd-147 #A   -1.5795E+01   -1.5796E+01    8.572E+01%                3.12E+01
 TL-210 #A   -2.4263E+00   -2.4263E+00    1.244E+02%                1.00E+01
 Kr-85  #A    1.0857E+02    1.0857E+02    3.327E+02%                1.20E+03

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.3 keV)     5.315E+03  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.3 keV) 5.3157402E+03  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20191373 
-----------------------------------------------------------------------------                      
   Sample Description: 430282_Gamma_160-34280-A-7-B 
             Detector: Detector # 9       
             Batch ID: 430282                 
    Work Order Number: Gamma   
           Lot Number: 160-34280-A-7-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 13:35        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 13:36:11     Real Time: 1817   sec
        Analysis Time: 6/20/2019 14:06        Dead Time: 0.93   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 9_2019-06-08_1439.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       4.989E+00          293.5     1.464E+01    1.464E+01    4.873E+01
NA-22     -1.158E+00          102.9     1.191E+00    1.193E+00    3.981E+00
K-40       1.840E+02           11.7     2.160E+01    2.357E+01    3.616E+01
Sc-46      2.021E+00           81.9     1.656E+00    1.659E+00    5.360E+00
CR-51     -1.724E+01           33.7     5.810E+00    5.883E+00    1.184E+02
MN-54     -2.701E+00           84.6     2.285E+00    2.289E+00    4.897E+00
FE-59      1.205E+00          272.3     3.280E+00    3.281E+00    6.913E+00
Co-56      1.926E+00           88.3     1.700E+00    1.703E+00    3.659E+00
CO-57     -9.057E-01          127.9     1.158E+00    1.159E+00    3.833E+00
CO-58     -2.035E+00          116.3     2.368E+00    2.370E+00    7.849E+00
CO-60     -1.887E+00          110.8     2.092E+00    2.094E+00    4.252E+00
ZN-65      4.060E+00          184.2     7.481E+00    7.484E+00    2.481E+01
NB-94      1.673E+00           78.1     1.307E+00    1.309E+00    4.324E+00
ZR-95     -3.632E+00           14.8     5.363E-01    5.684E-01    7.066E+00
NB-95     -1.280E+00          177.9     2.277E+00    2.278E+00    7.563E+00
RU-103     1.023E+00          139.2     1.423E+00    1.424E+00    3.301E+00
RH-106     1.604E+01           71.9     1.154E+01    1.157E+01    3.088E+01
AG-108M   -1.735E+00           97.4     1.689E+00    1.691E+00    3.894E+00
AG-110M    1.744E+00          107.5     1.876E+00    1.878E+00    7.687E+00
SN-113    -1.620E+00           57.9     9.375E-01    9.412E-01    8.366E+00
SB-124     3.591E+00           43.2     1.552E+00    1.563E+00    1.690E+01
SB-125     6.662E+00           44.0     2.930E+00    2.949E+00    1.267E+01
I-131     -1.218E+00          135.3     1.648E+00    1.649E+00    3.967E+00
Gd-153     1.690E+01           16.8     2.832E+00    3.013E+00    9.072E+00
Ga-68      5.097E+01          115.0     5.863E+01    5.870E+01    1.231E+02
Tc-99m     7.531E-01          311.3     2.344E+00    2.345E+00    7.752E+00
BA-133    -2.577E+00          249.6     6.431E+00    6.432E+00    2.125E+01
CS-134    -2.267E+00          122.5     2.778E+00    2.781E+00    9.211E+00
CS-137     2.224E-01          887.6     1.974E+00    1.974E+00    6.595E+00
CE-139     1.879E+00           88.9     1.670E+00    1.679E+00    5.515E+00
Ba-140     6.355E+00           86.3     5.486E+00    5.496E+00    1.268E+01
La-140     2.084E+00           97.0     2.021E+00    2.024E+00    4.869E+00
CE-141    -3.068E-02        13780.4     4.228E+00    4.228E+00    1.399E+01
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CE-144     0.000E+00         1.#INF     6.690E+00    6.690E+00    6.085E+01
PM-144     7.211E-01          177.7     1.281E+00    1.282E+00    4.279E+00
EU-152     7.699E+00           72.8     5.603E+00    5.617E+00    1.368E+01
EU-154     2.529E+00          104.1     2.632E+00    2.635E+00    8.700E+00
EU-155    -7.470E+00          125.5     9.376E+00    9.385E+00    5.866E+01
HF-181     3.231E+00           83.5     2.698E+00    2.703E+00    6.147E+00
Ta-182     6.541E+00           82.8     5.414E+00    5.424E+00    3.640E+01
Hg-203    -2.047E+00           78.0     1.597E+00    1.601E+00    5.275E+00
TL-208     3.848E+00           64.2     2.471E+00    2.479E+00    4.555E+00
PM-146     3.891E+00           55.4     2.157E+00    2.166E+00    4.947E+00
Y-88       1.583E+00           79.4     1.257E+00    1.260E+00    3.229E+00
Cd-113m    6.948E+03          153.2     1.064E+04    1.065E+04    3.551E+04
Cd-109    -4.461E+01          243.9     1.088E+02    1.088E+02    3.592E+02
Cf-251    -3.329E+00          249.8     8.314E+00    8.320E+00    2.087E+01
Cf-249     6.046E+00           23.0     1.388E+00    1.422E+00    4.425E+00
Sn-126     7.039E+01            4.2     2.990E+00    4.943E+00    8.715E+00
PB-210     4.791E+02            7.2     3.453E+01    4.454E+01    1.029E+02
PB-212     2.958E+01            7.4     2.196E+00    2.913E+00    6.521E+00
PB-214     9.058E+02            0.7     6.392E+00    4.750E+01    8.708E+00
BI-207     2.821E+00           82.4     2.326E+00    2.330E+00    4.854E+00
BI-212     3.900E+01           26.1     1.019E+01    1.039E+01    3.188E+01
U-235      1.040E+02            8.0     8.296E+00    9.838E+00    2.544E+01
BI-214     8.439E+02            1.0     8.154E+00    4.460E+01    6.854E+00
BI-210M   -3.108E+00          107.3     3.337E+00    3.342E+00    1.103E+01
AC-228     3.169E+01           12.7     4.011E+00    4.324E+00    1.230E+01
TH-227     7.004E+01            9.9     6.918E+00    8.127E+00    5.450E+01
TH-229    -1.208E+01          296.2     3.577E+01    3.578E+01    8.581E+01
TH-234     1.068E+03            2.1     2.225E+01    6.352E+01    5.655E+01
PA-231     2.569E+01           28.6     7.348E+00    7.481E+00    3.981E+02
PA-233    -4.600E+00          119.7     5.504E+00    5.510E+00    3.214E+01
PA-234     3.296E+00          286.7     9.447E+00    9.448E+00    3.726E+01
PA-234M    1.841E+03           11.4     2.093E+02    2.290E+02    3.829E+02
AM-241     3.961E+00          203.2     8.047E+00    8.050E+00    2.660E+01
Np-237    -1.300E+01          245.6     3.193E+01    3.193E+01    1.054E+02
Ir-192     1.867E+00          211.7     3.953E+00    3.954E+00    1.306E+01
Cs-136    -2.078E+00          113.1     2.350E+00    2.353E+00    7.790E+00
Np-239    -7.121E+00          237.5     1.691E+01    1.692E+01    5.583E+01
Nd-147    -1.346E+01           85.9     1.155E+01    1.158E+01    2.665E+01
TL-210    -2.013E+00          120.0     2.415E+00    2.418E+00    8.005E+00
Kr-85      2.291E+02          137.7     3.154E+02    3.157E+02    1.048E+03
-----------------------------------------------------------------------------
Total      1.304E+04

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:06:35 PMPage  1
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191373.An1             
                                                                                 
 Sample description                                             
      430282_Gamma_160-34280-A-7-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20191373.An1

 Acquisition information
        Start time:                 6/20/2019 1:36:11 PM
        Live time:               1800
        Real time:               1817
        Dead time:                  0.93 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:06:35 PMPage  2
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191373.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 1:35:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2019-06-08_1439.PBC
                                                 6/8/2019 2:39:18 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   53 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1396

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.53      867.   9.98   0.90  2.576E-02    46.54   4.250  4.399E+02 PB210 
    50.14      437.  15.93   1.00  2.900E-02    50.14   8.000  1.048E+02 TH227 
    53.20      548.  17.01   0.99  3.161E-02
    59.54       94. 203.17   1.01  3.659E-02    59.54  35.900    PBC<MDA AM241 
    63.27     3458.   3.03   1.01  3.917E-02    63.29   3.810  1.286E+03 TH234 
    67.50      359.  23.49   1.02  4.184E-02
    74.78     4266.   2.76   1.03  4.573E-02
    77.08     7873.   1.72   1.03  4.676E-02
    79.34      425.  26.17   1.03  4.768E-02
    81.05      603.  15.91   1.03  4.833E-02    80.99  34.060    PBC<MDA BA133 
    83.82     1879.   5.41   1.03  4.928E-02
    87.16     2483.   4.01   1.04  5.028E-02    86.49  13.100  2.103E+02 Np237 
                                                86.54  30.700  8.970E+01 EU155 
                                                86.94   9.040  3.040E+02 Sn126 
                                                87.57  37.500  7.302E+01 Sn126 
                                                88.04   3.790  7.208E+02 Cd109 
    89.82     1150.   8.24   1.04  5.095E-02
    92.57     5534.   2.08   1.04  5.156E-02    92.59   5.584  1.068E+03 TH234 
                                                93.35   5.561  1.069E+03 AC228 
    94.63      675.  15.77   1.04  5.195E-02
    98.31      478.  16.75   1.05  5.251E-02    97.50  30.000  1.691E+01 Gd153 
   123.10       98. 104.05   1.07  5.296E-02   123.10  40.790    PBC<MDA EU154 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:06:35 PMPage  3
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191373.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   131.29       31. 610.39   1.08  5.216E-02   131.29  18.000    PBC<MDA PA234 
   140.53       60. 311.27   1.09  5.091E-02   140.51  89.300    PBC<MDA Tc99m 
   143.93     1166.  10.17   1.11  5.037E-02   143.79  10.960  1.173E+02 U235  
   154.30      350.  30.04   0.81  4.853E-02
   163.12      334.  28.92   0.88  4.681E-02   162.66   6.220  6.371E+01 Ba140 
                                               163.38   5.080  7.824E+01 U235  
   165.77      128.  88.86   1.11  4.736E-02   165.85  79.900    PBC<MDA CE139 
   185.83     6255.   2.50   1.25  4.401E-02   185.72  54.000  1.462E+02 U235  
   205.15      322.  28.24   1.01  4.126E-02   205.33   5.010  8.660E+01 U235  
   210.30      151.  64.05   0.39  4.059E-02   210.85   2.990    PBC<MDA TH229 
   218.36       94.  49.30   0.39  3.959E-02
   227.00       95. 107.90   1.17  3.858E-02   227.00   6.300    PBC<MDA Cf251 
   235.65      602.  10.82   1.18  3.764E-02   235.97  12.300  7.230E+01 TH227 
   238.51      842.   7.61   1.18  3.733E-02   238.63  43.300  2.893E+01 PB212 
   241.81     4541.   1.91   1.18  3.699E-02   242.00   7.430  9.183E+02 PB214 
   255.93      250.  29.30   1.32  3.560E-02   256.24   7.000  5.588E+01 TH227 
   264.42       72.  47.23   0.42  3.483E-02   263.70   0.006  1.906E+04 Cd113m
   269.32      588.   9.84   1.21  3.438E-02
   271.00      482.  12.59   1.21  3.424E-02
   286.50      152.  32.41   0.73  3.298E-02
   295.04     9998.   1.11   1.23  3.232E-02   295.09  19.300  8.905E+02 PB214 
                                               296.00  79.000  2.180E+02 TL210 
   299.93      176.  28.67   1.24  3.196E-02   300.03   3.280  9.353E+01 PB212 
                                               300.07   2.460  1.247E+02 PA231 
                                               300.18   6.200  4.949E+01 PA233 
   302.15       62.  72.57   1.24  3.180E-02   302.65   2.880  3.755E+01 PA231 
                                               302.85  18.330  5.902E+00 BA133 
   316.49       90. 211.66   1.25  3.080E-02   316.49  87.040    PBC<MDA Ir192 
   329.11      221.  27.79   0.97  2.995E-02   328.76  20.300  2.013E+01 La140 
   338.24      335.  23.07   0.87  2.941E-02   338.32  12.010  5.277E+01 AC228 
   345.83       81. 135.21   1.28  2.896E-02   345.83  15.070    PBC<MDA HF181 
   351.74    17688.   0.87   1.26  2.861E-02   351.93  37.600  9.137E+02 PB214 
   358.24       81.  52.52   0.41  2.825E-02
   383.84       75.  92.48   1.31  2.691E-02   383.84   8.940    PBC<MDA BA133 
   387.95      192.  22.95   1.31  2.671E-02   387.95  66.000  6.046E+00 Cf249 
   405.06      198.  25.64   1.19  2.590E-02
   454.89      109.  55.43   1.37  2.388E-02   453.88  65.000    PBC<MDA PM146 
   463.37      126.  43.98   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   477.60       22. 293.45   1.39  2.301E-02   477.60  10.520    PBC<MDA BE7   
   482.00       63.  98.02   1.40  2.286E-02   482.00  80.500    PBC<MDA HF181 
   487.02       65.  96.99   1.40  2.269E-02   487.02  45.500    PBC<MDA La140 
   497.05       37. 139.19   1.41  2.236E-02   497.05  90.900    PBC<MDA RU103 
   511.86      125.  41.26   2.67  2.188E-02   511.86  20.000    PBC<MDA RH106 
   513.98       39. 137.71   1.42  2.182E-02   513.98   0.430    PBC<MDA Kr85  
   537.26       59.  86.32   1.44  2.112E-02   537.26  24.390    PBC<MDA Ba140 
   575.29       58.  49.08   0.33  2.008E-02
   583.27       64.  96.69   1.48  1.989E-02   583.02  84.500    PBC<MDA TL208 
   600.50       51. 342.67   1.50  1.946E-02   600.50  17.860    PBC<MDA SB125 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:06:35 PMPage  4
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191373.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   604.53       51. 341.64   1.50  1.940E-02   602.73  98.260    PBC<MDA SB124 
                                               604.71  97.620  1.509E+00 CS134 
   604.71       51. 341.83   1.50  1.936E-02   602.73  98.260    PBC<MDA SB124 
                                               604.71  97.620  1.511E+00 CS134 
   609.26    13410.   0.97   1.46  1.925E-02   609.31  46.090  8.398E+02 BI214 
                                               610.30   5.750  6.740E+03 RU103 
   657.76       50. 107.55   1.54  1.818E-02   657.76  94.640    PBC<MDA AG110M
   661.66        6. 887.60   1.55  1.810E-02   661.66  85.210    PBC<MDA CS137 
   665.68      483.  10.88   1.29  1.802E-02
   696.54       22. 177.66   1.58  1.741E-02   696.54  99.000    PBC<MDA PM144 
   702.98       51.  78.12   1.58  1.730E-02   702.63  97.900    PBC<MDA NB94  
   724.20       58.  72.53   1.60  1.691E-02   724.20  44.150    PBC<MDA ZR95  
   727.46       89.  26.13   1.60  1.686E-02   727.17   7.550  3.900E+01 BI212 
   754.99       33.  46.44   0.54  1.638E-02
   768.13     1452.   4.27   1.52  1.617E-02   766.41   0.294  1.694E+04 PA234M
   786.12      416.  12.44   1.93  1.589E-02   785.42   1.280  1.136E+03 BI212 
   805.84      382.  13.23   2.06  1.559E-02
   846.77       52.  88.26   1.70  1.501E-02   846.77  99.935    PBC<MDA Co56  
   860.56       52.  84.49   1.71  1.482E-02   860.56  12.420    PBC<MDA TL208 
   880.53       54.  78.30   1.72  1.456E-02   880.53   6.000    PBC<MDA PA234 
   883.24       15. 286.66   1.72  1.453E-02   883.24   9.600    PBC<MDA PA234 
   889.28       51.  81.93   1.73  1.445E-02   889.28  99.984    PBC<MDA Sc46  
   898.04       39. 117.53   1.74  1.434E-02   898.04  93.700    PBC<MDA Y88   
   910.74      218.  21.81   2.07  1.418E-02   911.07  29.000  2.940E+01 AC228 
   933.95      749.   9.13   1.97  1.391E-02
   964.11       54.  72.78   1.79  1.357E-02   964.11  14.605    PBC<MDA EU152 
   969.23      115.  25.98   2.08  1.352E-02   968.97  17.460  2.713E+01 AC228 
  1001.15      366.  11.37   1.69  1.318E-02  1001.00   0.837  1.841E+03 PA234M
  1048.57       46.  71.95   1.85  1.269E-02  1048.07  80.000    PBC<MDA Cs136 
                                              1050.36   1.560  1.304E+02 RH106 
  1063.66       48.  82.45   1.86  1.257E-02  1063.66  74.500    PBC<MDA BI207 
  1077.40       32. 115.02   1.87  1.244E-02  1077.40   3.300    PBC<MDA Ga68  
  1099.25       15. 272.30   1.89  1.224E-02  1099.25  56.500    PBC<MDA FE59  
  1112.07       45. 184.78   1.89  1.213E-02  1112.07  13.644    PBC<MDA EU152 
  1115.57       45. 184.24   1.90  1.210E-02  1115.55  50.600    PBC<MDA ZN65  
  1120.24     2863.   2.32   1.99  1.206E-02  1120.29  15.100  8.735E+02 BI214 
                                              1120.55  99.987  1.319E+02 Sc46  
                                              1121.30  34.900  3.782E+02 Ta182 
  1155.17      434.  12.46   1.85  1.177E-02
  1173.24        7. 494.33   1.94  1.163E-02  1173.24  99.900    PBC<MDA CO60  
  1189.05       20. 194.68   1.95  1.150E-02  1189.05  16.200    PBC<MDA Ta182 
  1221.41       44.  82.78   1.97  1.126E-02  1221.41  27.000    PBC<MDA Ta182 
  1238.14     1129.   4.88   1.89  1.114E-02  1238.28  66.070  8.521E+01 Co56  
  1377.65      814.   5.10   1.80  1.022E-02
  1384.30       33. 152.75   2.08  1.018E-02  1384.30  24.290    PBC<MDA AG110M
  1408.00      338.  12.13   2.10  1.004E-02  1408.00  21.005  8.894E+01 EU152 
  1460.48      344.  11.74   1.24  9.751E-03  1460.83  10.670  1.840E+02 K40   
  1596.21       22. 174.91   2.22  9.069E-03  1596.21  95.400    PBC<MDA La140 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:06:35 PMPage  5
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191373.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1689.06       59.  43.21   2.27  8.649E-03  1690.98  47.790  7.900E+00 SB124 
  1764.35     2501.   2.15   2.32  8.351E-03  1764.49  15.400  1.080E+03 BI214 
  1836.06       22. 106.82   2.35  8.079E-03  1836.06  99.200    PBC<MDA Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   212.39    53.20      2455.       660. 2.089E+04   11.30   1.004  -       D
   269.36    67.46      3380.       365. 8.723E+03   23.13   1.018  -      sD
   298.72    74.80      4811.      4265. 9.328E+04    2.76   1.025  -       D
   307.93    77.10      5221.      7874. 1.684E+05    1.72   1.027  -       D
   316.94    79.35      5977.       425. 8.912E+03   26.18   1.029  -      sD
   323.80    81.07      4302.       604. 1.249E+04   15.89   1.031  -      sD
   334.87    83.83      4228.      1879. 3.812E+04    5.41   1.034  -       D
   358.85    89.83      3918.      1147. 2.251E+04    8.26   1.039  -       D
   378.08    94.64      5329.       675. 1.299E+04   15.77   1.044  -      sD
   616.70   154.30      3068.       350. 7.222E+03   30.04   0.805  -      s 
   840.65   210.30      2301.       151. 3.720E+03   64.05   0.393  -      s 
   872.88   218.36       880.        94. 2.374E+03   49.30   0.391  -      s 
  1076.62   269.49      1489.       551. 1.603E+04   10.78   1.207  -      sD
  1083.35   271.17      1660.       417. 1.219E+04   14.65   1.209  -      sD
  1145.43   286.50       798.       152. 4.594E+03   32.41   0.733  -      s 
  1317.23   329.50      1036.       154. 5.132E+03   30.70   1.262  -       D
  1432.35   358.24       546.        81. 2.867E+03   52.52   0.410  -      s 
  1619.59   405.06       680.       198. 7.644E+03   25.64   1.193  -      s 
  2300.53   575.29       236.        58. 2.879E+03   49.08   0.327  -      s 
  2662.11   665.68       380.       483. 2.681E+04   10.88   1.294  -        
  3019.41   754.99        92.        33. 2.004E+03   46.44   0.542  -      s 
  3072.88   768.13       533.      1255. 7.762E+04    3.84   1.634  -      sD
  3143.94   786.12       367.       416. 2.620E+04   12.44   1.929  -      sM
  3222.83   805.85       351.       382. 2.449E+04   13.23   2.060  -      s 
  3735.44   933.95       480.       749. 5.383E+04    9.13   1.967  -        
  4620.66  1155.27       292.       434. 3.683E+04   12.46   1.850  -      s 
  4952.69  1238.14       238.      1129. 1.014E+05    4.88   1.887  -        
  5511.07  1377.65       136.       814. 7.963E+04    5.10   1.800  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:06:35 PMPage  6
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191373.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.80    46.54      1845.       944.     0.525     7.21   0.998D
 TH-227    200.20    50.14      2211.       437.     0.243    15.93   1.001D
 AM-241    237.77    59.54     18051.        94.     0.052   203.17   1.010s
 TH-234    252.77    63.29      3764.      3458.     1.921     3.03   1.014D
 Sn-126    256.74    64.28     18145.         0.     0.000  1000.00   1.015 
 BA-133    323.56    80.99     71195.      -153.    -0.085   124.07   1.031 
 Np-237    345.55    86.49     71003.      -153.    -0.085   245.64   1.036 
 EU-155    345.76    86.54     70850.      -153.    -0.085   245.37   1.036 
 Sn-126    347.35    86.94     70696.      -154.    -0.085   245.05   1.037 
 Sn-126    349.87    87.57      3972.      2394.     1.330     4.25   1.037D
 Cd-109    351.75    88.04     70210.      -154.    -0.085   243.92   1.038s
 Nd-147    363.99    91.10     70056.      -154.    -0.086   242.99   1.041s
 TH-234    369.94    92.59      3883.      5534.     3.074     2.08   1.042D
 AC-228    372.98    93.35     69904.      -156.    -0.087   122.14   1.043 
 Gd-153    389.58    97.50      2971.       478.     0.266    16.75   1.048D
 Np-239    397.58    99.50     69593.      -155.    -0.086   240.31   1.049s
 Gd-153    412.37   103.20     69438.      -156.    -0.087   239.28   1.052 
 Np-239    414.37   103.70     69282.      -156.    -0.087   238.90   1.053s
 EU-155    420.82   105.31     64960.      -152.    -0.084   125.51   1.054s
 Np-239    424.09   106.13     67550.      -155.    -0.086   237.54   1.055s
 CO-57     487.80   122.06      4440.       -74.    -0.041   127.87   1.070s
 EU-154    491.95   123.10      5185.        98.     0.055   104.05   1.071s
 PA-234    524.72   131.29     18105.        31.     0.017   610.39   1.079s
 HF-181    531.64   133.02     18136.         0.     0.000  1000.00   1.081s
 CE-144    533.69   133.54     18136.         0.     0.000  1000.00   1.081s
 HF-181    544.74   136.30     18136.         0.     0.000  1000.00   1.084s
 CO-57     545.43   136.47     17433.      -118.    -0.065   158.96   1.084s
 Tc-99m    561.57   140.51     17255.        60.     0.033   311.27   1.088s
 U-235     574.67   143.79      2883.      1034.     0.574     7.98   1.091D
 Ba-140    650.15   162.66      7256.      -127.    -0.071    95.17   1.108 
 U-235     653.03   163.38      6966.       127.     0.071    93.21   1.109 
 CE-139    662.92   165.85      6405.       128.     0.071    88.86   1.111s
 Cf-251    705.90   176.60      3813.       -46.    -0.026   249.77   1.122s
 U-235     742.79   185.83      3772.      6255.     3.475     2.50   1.250 
 TH-229    773.52   193.51      3836.       -41.    -0.023   296.17   1.137 
 U-235     820.08   205.15      2168.       322.     0.179    28.24   1.012s
 TH-229    842.87   210.85      3600.      -106.    -0.059   178.94   1.153s
 Cf-251    907.45   227.00      2716.        95.     0.053   107.90   1.168s
 TH-227    943.33   235.97      1667.       638.     0.355     9.88   1.176D
 PB-212    953.97   238.63      1610.       860.     0.478     7.42   1.179D
 PB-214    967.43   242.00      1493.      4550.     2.528     1.91   1.182D
 EU-152    978.21   244.69     12625.      -104.    -0.058   153.35   1.185s
 TH-227   1024.39   256.24      2688.        84.     0.047   121.34   1.195 
 Cd-113m  1054.23   263.70       791.        26.     0.015   153.21   1.203D
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:06:35 PMPage  7
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191373.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-210M  1062.75   265.83      5381.       -97.    -0.054   107.35   1.204 
 TL-208   1108.55   277.28      3558.      -104.    -0.058    36.91   1.215s
 Hg-203   1116.22   279.20      3039.      -101.    -0.056    78.02   1.216s
 I-131    1136.61   284.30      2452.       -21.    -0.012   331.57   1.221s
 PB-214   1179.77   295.09      1153.      9998.     5.554     1.11   1.231D
 TL-210   1183.41   296.00     19955.       -92.    -0.051   218.58   1.231s
 PB-212   1199.52   300.03     19864.       -92.    -0.051   217.40   1.235 
 PA-231   1199.68   300.07      1116.       171.     0.095    28.60   1.235D
 PA-233   1200.12   300.18     19772.       -92.    -0.051   216.90   1.235s
 PA-231   1210.00   302.65     19622.       -92.    -0.051   215.68   1.237s
 BA-133   1210.81   302.85     19530.       -92.    -0.051   215.13   1.238s
 Ba-140   1218.80   304.85     19438.       -92.    -0.051   214.31   1.240s
 BI-210M  1218.99   304.90     19346.       -92.    -0.051   213.81   1.240 
 Ir-192   1233.16   308.44     19253.       -92.    -0.051   212.75   1.243s
 PA-233   1247.44   312.01     19161.       -93.    -0.052   119.65   1.246s
 Ir-192   1265.35   316.49     18139.        90.     0.050   211.66   1.250 
 CR-51    1279.73   320.08     19124.       -94.    -0.052    33.69   1.253s
 La-140   1314.43   328.76      6553.       -86.    -0.048   133.72   1.261s
 Cf-249   1333.15   333.44      6446.       -86.    -0.048   132.18   1.265 
 AC-228   1352.66   338.32       989.       279.     0.155    17.05   1.270D
 Cs-136   1361.66   340.57      6342.       -87.    -0.048   130.45   1.272s
 EU-152   1376.53   344.29      6255.       -19.    -0.011   582.45   1.275s
 HF-181   1382.70   345.83      6030.        81.     0.045   135.21   1.276s
 PB-214   1406.34   351.74      1267.     17688.     9.827     0.87   1.259 
 BA-133   1423.37   356.00     20725.       -82.    -0.045   249.56   1.285s
 I-131    1457.31   364.48      1180.       -50.    -0.028   135.25   1.293s
 BA-133   1534.73   383.84      2367.        75.     0.042    92.48   1.310s
 Cf-249   1551.17   387.95       873.       192.     0.107    22.95   1.314D
 SN-113   1566.12   391.69      2946.       -49.    -0.027    57.88   1.317s
 SB-125   1710.86   427.88      1261.       -26.    -0.015   109.57   1.349s
 AG-108M  1735.10   433.94      1088.       -70.    -0.039    97.37   1.354 
 PM-146   1814.87   453.88       845.       109.     0.060    55.43   1.372s
 SB-125   1852.82   463.37      1475.       126.     0.070    43.98   1.380s
 Ir-192   1871.59   468.06      1604.       -10.    -0.005   576.50   1.384s
 BE-7     1909.73   477.60      2024.        22.     0.012   293.45   1.392s
 HF-181   1927.34   482.00      1859.        63.     0.035    98.02   1.396 
 La-140   1947.43   487.02      1974.        65.     0.036    96.99   1.400s
 RU-103   1987.56   497.05       642.        37.     0.021   139.19   1.409s
 RH-106   2046.81   511.86      1274.       125.     0.070    41.26   2.672 
 Kr-85    2055.27   513.98      1399.        39.     0.021   137.71   1.424 
 Nd-147   2123.35   531.00       780.       -67.    -0.037    85.85   1.438s
 Ba-140   2148.39   537.26       607.        59.     0.033    86.32   1.444s
 CS-134   2252.30   563.24       737.       -12.    -0.007   467.91   1.466s
 CS-134   2276.64   569.32      1193.       -47.    -0.026   104.95   1.471s
 TL-208   2331.45   583.02       840.        64.     0.036    96.69   1.482 
 SB-125   2401.36   600.50     15401.        51.     0.028   342.67   1.497s
 SB-124   2410.29   602.73     15346.        51.     0.029   341.64   1.499 
 CS-134   2418.21   604.71     15398.        51.     0.029   341.83   1.500 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:06:35 PMPage  8
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191373.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-214   2436.42   609.26       525.     13410.     7.450     0.97   1.455 
 RU-103   2440.56   610.30     15449.        45.     0.025   392.04   1.505s
 AG-108M  2456.49   614.28     15494.         0.     0.000  1000.00   1.508s
 RH-106   2487.04   621.92       479.        -7.    -0.004   714.94   1.515s
 SB-125   2542.94   635.89       584.       -35.    -0.019   100.01   1.526s
 I-131    2547.28   636.97       616.       -31.    -0.017   420.01   1.527s
 AG-110M  2630.43   657.76      1447.        50.     0.028   107.55   1.544s
 CS-137   2646.03   661.66      1498.         6.     0.003   887.60   1.548 
 PM-144   2785.58   696.54       779.        22.     0.012   177.66   1.576s
 NB-94    2809.93   702.63       768.        51.     0.028    78.12   1.581 
 SB-124   2890.57   722.79      1037.       -61.    -0.034    75.62   1.598s
 AG-108M  2891.17   722.94       976.       -61.    -0.034    73.42   1.598s
 EU-154   2892.86   723.36       981.       -61.    -0.034    73.58   1.598s
 ZR-95    2896.22   724.20       857.        58.     0.032    72.53   1.599s
 BI-212   2908.11   727.17       228.        89.     0.050    26.13   1.601D
 PM-146   2942.31   735.72       429.        -8.    -0.005   101.81   1.608s
 PM-146   2988.08   747.16       523.       -57.    -0.031    86.61   1.617s
 ZR-95    3026.36   756.73       563.       -58.    -0.032    14.76   1.625s
 AG-110M  3055.23   763.94      2235.       -58.    -0.032   116.92   1.631 
 NB-95    3062.61   765.79      2177.       -37.    -0.021   177.92   1.632s
 PA-234M  3065.10   766.41      1967.        58.     0.032   109.66   1.633s
 EU-152   3115.14   778.92       480.       -47.    -0.026   103.51   1.643s
 BI-212   3141.15   785.42      1333.       -54.    -0.030    96.50   1.648 
 CS-134   3182.96   795.87      2238.       -55.    -0.031   122.52   1.656s
 TL-210   3197.88   799.60      2247.       -56.    -0.031   119.96   1.659s
 CS-134   3207.29   801.95      2191.       -56.    -0.031   118.34   1.661s
 CO-58    3242.59   810.78      2134.       -57.    -0.031   116.34   1.668s
 La-140   3262.58   815.77      1923.       -24.    -0.013   262.66   1.672s
 Cs-136   3273.50   818.50      2094.       -58.    -0.032   113.08   1.674s
 MN-54    3338.91   834.85       790.       -74.    -0.041    84.62   1.687 
 Co-56    3386.61   846.77       425.        52.     0.029    88.26   1.696s
 TL-208   3441.80   860.56       385.        52.     0.029    84.49   1.707 
 NB-94    3483.94   871.10       638.       -14.    -0.008   259.59   1.715s
 EU-154   3492.47   873.23       642.       -51.    -0.028    86.06   1.717s
 PA-234   3521.68   880.53       875.        54.     0.030    78.30   1.722s
 PA-234   3532.53   883.24       929.        15.     0.008   286.66   1.724s
 AG-110M  3538.30   884.68       944.         0.     0.000  1000.00   1.725s
 Sc-46    3556.69   889.28       860.        51.     0.029    81.93   1.729 
 Y-88     3591.74   898.04       431.        39.     0.022   117.53   1.736s
 AC-228   3642.54   910.74       359.       218.     0.121    21.81   2.074 
 AG-110M  3749.60   937.49      1400.       -19.    -0.011   243.28   1.766 
 PA-234   3783.72   946.02       415.       -56.    -0.031    80.87   1.772s
 EU-152   3856.11   964.11       749.        54.     0.030    72.78   1.786 
 AC-228   3876.58   969.23       196.       115.     0.064    25.98   2.080 
 EU-154   3985.03   996.33      1251.       -57.    -0.032    88.20   1.810s
 PA-234M  4004.33  1001.15       248.       366.     0.203    11.37   1.690 
 EU-154   4018.82  1004.77      1287.       -60.    -0.033    86.12   1.816s
 Co-56    4151.13  1037.84       379.       -54.    -0.030    55.18   1.841s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:06:35 PMPage  9
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191373.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cs-136   4192.07  1048.07       583.       -64.    -0.036    54.82   1.848 
 RH-106   4201.23  1050.36       535.        46.     0.026    71.95   1.850 
 BI-207   4254.46  1063.66       288.        48.     0.026    82.45   1.860 
 Ga-68    4309.44  1077.40       256.        32.     0.018   115.02   1.870s
 FE-59    4396.88  1099.25       320.        15.     0.008   272.30   1.886s
 EU-152   4448.20  1112.07      3388.        45.     0.025   184.78   1.895s
 ZN-65    4462.09  1115.55      3377.        45.     0.025   184.24   1.897s
 BI-214   4481.06  1120.29       242.      2807.     1.560     2.04   1.901D
 Sc-46    4482.12  1120.55      3422.        45.     0.025   185.10   1.901 
 Ta-182   4485.12  1121.30      3428.        43.     0.024   193.81   1.901 
 CO-60    4692.96  1173.24       262.         7.     0.004   494.33   1.938 
 Ta-182   4756.25  1189.05       272.        20.     0.011   194.68   1.949 
 Ta-182   4885.75  1221.41       232.        44.     0.024    82.78   1.972 
 Co-56    4953.27  1238.28      1537.       -50.    -0.028    74.25   1.984 
 NA-22    5098.35  1274.53       261.       -23.    -0.013   102.90   2.008 
 EU-154   5098.39  1274.54       283.         0.     0.000  1000.00   2.008 
 FE-59    5166.65  1291.60       267.       -41.    -0.023    91.04   2.020s
 TL-210   5252.32  1313.00       374.       -57.    -0.032    79.98   2.034s
 CO-60    5330.37  1332.50       278.       -36.    -0.020   110.84   2.047s
 AG-110M  5537.69  1384.30      1254.        33.     0.018   152.75   2.082 
 EU-152   5632.56  1408.00       244.       338.     0.188    12.13   2.097 
 K-40     5842.63  1460.48       195.       344.     0.191    11.74   1.239s
 La-140   6385.95  1596.21       246.        22.     0.012   174.91   2.215s
 SB-124   6765.35  1690.98        95.        59.     0.033    43.21   2.272s
 BI-214   7059.09  1764.35        40.      2501.     1.389     2.15   2.320 
 Co-56    7087.11  1771.35      2608.       -23.    -0.013   317.28   2.318s
 Y-88     7346.20  1836.06        89.        22.     0.012   106.82   2.354s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   4.9885E+00                                      5.31E+01             
                           477.60 4.989E+00 &(  4.873E+01 2.93E+02 1.05E+01 G  
 
NA-22    C  -1.1577E+00                                      9.50E+02             
                          1274.53-1.158E+00 ?(  3.981E+00 1.03E+02 9.99E+01 G  
 
K-40     N   1.8399E+02                                      4.66E+11             
                          1460.83 1.840E+02  (P 3.616E+01 1.17E+01 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:06:35 PMPage 10
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191373.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sc-46    F   2.0208E+00                                      8.38E+01             
                           889.28 1.976E+00 ?(  5.360E+00 8.19E+01 1.00E+02 G  
                          1120.55 2.066E+00  (  1.268E+01 1.85E+02 1.00E+02 G  
 
CR-51    F  -1.7244E+01                                      2.77E+01             
                           320.08-1.724E+01 ?(P 1.184E+02 3.37E+01 9.94E+00 G  
 
MN-54    C  -2.7006E+00                                      3.12E+02             
                           834.85-2.701E+00 ?(  4.897E+00 8.46E+01 1.00E+02 G  
 
FE-59    F   1.2047E+00                                      4.45E+01             
                          1099.25 1.205E+00 ?(  6.913E+00 2.72E+02 5.65E+01 G  
                          1291.60-4.837E+00 + P 9.409E+00 9.10E+01 4.32E+01 G  
 
Co-56    C   1.9264E+00                                      7.73E+01             
                           846.77 1.926E+00  (  3.659E+00 8.83E+01 9.99E+01 G  
                          1238.28-3.749E+00 + P 1.400E+01 7.42E+01 6.61E+01 G  
                          1037.84-1.667E+01 & P 2.868E+01 5.52E+01 1.41E+01 G  
                          1771.35-9.837E+00 +   1.038E+02 3.17E+02 1.55E+01  A 
 
CO-57    C  -9.0565E-01                                      2.72E+02             
                           122.06-9.057E-01  (  3.833E+00 1.28E+02 8.56E+01 G  
                           136.47-1.189E+01 +   6.242E+01 1.59E+02 1.07E+01 G  
 
CO-58    C  -2.0353E+00                                      7.09E+01             
                           810.78-2.035E+00 &(  7.849E+00 1.16E+02 9.95E+01 G  
 
CO-60    F  -1.8873E+00                                      1.93E+03             
                          1332.50-1.887E+00 &(  4.252E+00 1.11E+02 1.00E+02 G  
                          1173.24 3.566E-01 + P 3.734E+00 4.94E+02 9.99E+01 G  
 
ZN-65    F   4.0605E+00                                      2.44E+02             
                          1115.55 4.060E+00 ?(  2.481E+01 1.84E+02 5.06E+01 G  
 
NB-94    I   1.6726E+00                                      7.41E+06             
                           702.63 1.673E+00  (  4.324E+00 7.81E+01 9.79E+01 G  
                           871.10-5.240E-01 &   4.561E+00 2.60E+02 9.99E+01 G  
 
ZR-95    I  -3.6322E+00                                      6.40E+01             
                           756.73-3.632E+00 &(P 7.066E+00 1.48E+01 5.45E+01 G  
                           724.20 4.319E+00 +   1.035E+01 7.25E+01 4.42E+01 G  
 
NB-95    I  -1.2796E+00                                      6.40E+01             
                           765.79-1.280E+00 ?(  7.563E+00 1.78E+02 9.98E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:06:35 PMPage 11
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191373.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RU-103   I   1.0225E+00                                      3.93E+01             
                           497.05 1.023E+00 ?(P 3.301E+00 1.39E+02 9.09E+01 G  
                           610.30 2.255E+01 ?   2.925E+02 3.92E+02 5.75E+00 GA 
 
RH-106   I   1.6044E+01                                      3.74E+02             
                           621.92-1.918E+00 ?(  3.088E+01 7.15E+02 9.93E+00 G  
                          1050.36 1.304E+02 &(  3.102E+02 7.19E+01 1.56E+00 G  
                           511.86 1.591E+01     2.146E+01 4.13E+01 2.00E+01 GA 
 
AG-108M  C  -1.7347E+00                                      1.53E+05             
                           433.94-1.735E+00 ?(  3.894E+00 9.74E+01 9.05E+01 G  
                           722.94-2.207E+00 +   5.357E+00 7.34E+01 9.08E+01 G  
                           614.28 0.000E+00 +   1.883E+01 1.00E+03 8.98E+01 G  
 
AG-110M  F   1.7444E+00                                      2.50E+02             
                           884.68 0.000E+00 ?(  7.687E+00 1.00E+03 7.27E+01 G  
                           657.76 1.629E+00 &(P 5.812E+00 1.08E+02 9.46E+01 G  
                           937.49-2.206E+00 + P 2.064E+01 2.43E+02 3.44E+01 G  
                          1384.30 7.412E+00  (  3.767E+01 1.53E+02 2.43E+01 G  
                           763.94-8.838E+00 &   3.425E+01 1.17E+02 2.23E+01 G  
 
SN-113   F  -1.6196E+00                                      1.15E+02             
                           391.69-1.620E+00 ?(P 8.366E+00 5.79E+01 6.40E+01 G  
 
SB-124   F   3.5911E+00                                      6.02E+01             
                           602.73 1.496E+00 &(  1.690E+01 3.42E+02 9.83E+01 G  
                          1690.98 7.900E+00 &(P 6.477E+00 4.32E+01 4.78E+01 G  
                           722.79-1.855E+01 +   4.637E+01 7.56E+01 1.08E+01 G  
 
SB-125   I   6.6618E+00                                      1.01E+03             
                           427.88-1.971E+00 &(P 1.267E+01 1.10E+02 2.96E+01 G  
                           600.50 8.195E+00 &(  9.289E+01 3.43E+02 1.79E+01 G  
                           635.89-9.133E+00 +   3.037E+01 1.00E+02 1.13E+01 G  
                           463.37 2.845E+01 &(P 4.099E+01 4.40E+01 1.05E+01 G  
 
I-131    I  -1.2183E+00                                      8.02E+00             
                           364.48-1.218E+00 ?(  3.967E+00 1.35E+02 8.17E+01 G  
                           284.30-5.777E+00 +   6.373E+01 3.32E+02 6.14E+00 G  
                           636.97-1.284E+01 + P 4.926E+01 4.20E+02 7.17E+00 G  
 
Gd-153   F   1.6902E+01                                      2.42E+02             
                            97.50 1.690E+01 !(  9.072E+00 1.68E+01 3.00E+01 G  
                           103.20-7.488E+00 +   5.914E+01 2.39E+02 2.18E+01 G  
 
Ga-68    C   5.0971E+01                                      4.71E-02             
                          1077.40 5.097E+01 &(  1.231E+02 1.15E+02 3.30E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:06:35 PMPage 12
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191373.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Tc-99m   I   7.5309E-01                                      2.51E-01             
                           140.51 7.531E-01 ?(  7.752E+00 3.11E+02 8.93E+01 G  
 
BA-133   F  -2.5768E+00                                      3.85E+03             
                           356.00-2.577E+00  (  2.125E+01 2.50E+02 6.20E+01 G  
                           302.85-8.781E+00 +   6.243E+01 2.15E+02 1.83E+01 G  
                           383.84 1.732E+01 ?   5.298E+01 9.25E+01 8.94E+00 GA 
                            80.99-5.178E+00 + P 4.208E+01 1.24E+02 3.41E+01 GA 
 
CS-134   I  -2.2675E+00                                      7.54E+02             
                           795.87-2.267E+00 &(  9.211E+00 1.23E+02 8.55E+01 G  
                           604.71 1.511E+00 +   1.708E+01 3.42E+02 9.76E+01 G  
                           569.32-8.388E+00 &   2.921E+01 1.05E+02 1.54E+01 G  
                           801.95-2.300E+01 &   9.023E+01 1.18E+02 8.69E+00 G  
                           563.24-4.022E+00 +   4.215E+01 4.68E+02 8.35E+00 G  
 
CS-137   I   2.2237E-01                                      1.10E+04             
                           661.66 2.224E-01 ?(  6.595E+00 8.88E+02 8.52E+01 G  
 
CE-139   F   1.8793E+00                                      1.38E+02             
                           165.85 1.879E+00 &(  5.515E+00 8.89E+01 7.99E+01 G  
 
Ba-140   I   6.3553E+00                                      1.28E+01             
                           537.26 6.355E+00 &(P 1.268E+01 8.63E+01 2.44E+01 G  
                           162.66-2.421E+01 +   7.611E+01 9.52E+01 6.22E+00 G  
                           304.85-3.775E+01 +   2.674E+02 2.14E+02 4.29E+00 G  
 
La-140   I   2.0841E+00                                      1.28E+01             
                          1596.21 1.402E+00 ?(P 4.869E+00 1.75E+02 9.54E+01 G  
                           487.02 3.515E+00 @(  1.129E+01 9.70E+01 4.55E+01 G  
                           328.76-7.837E+00 +   3.467E+01 1.34E+02 2.03E+01 G  
                           815.77-3.660E+00 +   3.200E+01 2.63E+02 2.33E+01 G  
 
CE-141   I  -3.0679E-02                                      3.25E+01             
                           145.44-3.068E-02 %(  1.399E+01 1.38E+04 4.82E+01 G  
 
PM-144   C   7.2115E-01                                      3.63E+02             
                           696.54 7.211E-01 &(  4.279E+00 1.78E+02 9.90E+01 G  
                           618.06 2.110E-01 &   1.706E+01 2.44E+03 9.91E+01 G  
 
EU-152   F   7.6987E+00                                      4.94E+03             
                           121.78 3.909E-01 %(  1.368E+01 1.05E+03 2.86E+01 G  
                           344.29-1.387E+00 +   2.680E+01 5.82E+02 2.65E+01 G  
                          1112.07 1.500E+01 &(  9.195E+01 1.85E+02 1.36E+01 G  
                           778.92-1.261E+01 +   2.813E+01 1.04E+02 1.29E+01 G  
                           964.11 1.518E+01 ?(  3.651E+01 7.28E+01 1.46E+01 G  
                           244.69-2.074E+01 +   1.051E+02 1.53E+02 7.58E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:06:35 PMPage 13
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191373.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1408.00 8.894E+01   P 1.989E+01 1.21E+01 2.10E+01 GA 
 
EU-154   I   2.5291E+00                                      3.14E+03             
                           123.10 2.529E+00 ?(  8.700E+00 1.04E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   1.177E+01 1.00E+03 3.52E+01 G  
                           723.36-9.924E+00 +   2.413E+01 7.36E+01 2.02E+01 G  
                           873.23-1.571E+01 & P 3.730E+01 8.61E+01 1.23E+01 G  
                          1004.77-1.399E+01 +   3.988E+01 8.61E+01 1.80E+01 G  
                           996.33-2.272E+01 +   6.638E+01 8.82E+01 1.06E+01 G  
 
EU-155   I  -7.4703E+00                                      1.81E+03             
                           105.31-7.470E+00 &(P 5.866E+01 1.26E+02 2.12E+01 G  
                            86.54-5.544E+00 &   4.490E+01 2.45E+02 3.07E+01 G  
 
HF-181   F   3.2312E+00                                      4.24E+01             
                           482.00 1.894E+00 &(  6.147E+00 9.80E+01 8.05E+01 G  
                           133.02 0.000E+00 &   1.557E+01 1.00E+03 4.33E+01 G  
                           345.83 1.038E+01 ?(  4.642E+01 1.35E+02 1.51E+01 G  
                           136.30 0.000E+00 -   1.162E+02 1.00E+03 5.85E+00 G  
 
Ta-182   F   6.5407E+00                                      1.14E+02             
                          1121.30 5.661E+00  (  3.640E+01 1.94E+02 3.49E+01 G  
                          1221.41 8.026E+00  (  1.347E+01 8.28E+01 2.70E+01 G  
                          1189.05 5.962E+00  (  2.372E+01 1.95E+02 1.62E+01 G  
 
Hg-203   F  -2.0472E+00                                      4.66E+01             
                           279.20-2.047E+00 ?(  5.275E+00 7.80E+01 8.15E+01 G  
 
TL-208   N   3.8482E+00                                      6.98E+02             
                           583.02 2.117E+00 ?(P 4.555E+00 9.67E+01 8.45E+01 G  
                           277.28-2.723E+01 & P 7.328E+01 3.69E+01 6.31E+00 G  
                           860.56 1.563E+01  (P 2.843E+01 8.45E+01 1.24E+01 G  
 
PM-146   C   3.8914E+00                                      2.02E+03             
                           453.88 3.891E+00 &(P 4.947E+00 5.54E+01 6.50E+01 G  
                           747.16-5.607E+00 &   1.081E+01 8.66E+01 3.40E+01 G  
                           735.72-1.245E+00 - P 1.467E+01 1.02E+02 2.25E+01 G  
 
Y-88     F   1.5828E+00                                      1.07E+02             
                          1836.06 1.548E+00 ?(  3.229E+00 1.07E+02 9.92E+01 G  
                           898.04 1.619E+00 ?(P 4.111E+00 1.18E+02 9.37E+01 G  
 
Cd-113m      6.9476E+03                                      5.33E+03             
                           263.70 6.948E+03 !(  3.551E+04 1.53E+02 6.00E-03   K
 
Cd-109   F  -4.4610E+01                                      4.53E+02             
                            88.04-4.461E+01 ?(  3.592E+02 2.44E+02 3.79E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:06:35 PMPage 14
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191373.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cf-251   T  -3.3288E+00                                      3.28E+05             
                           176.60-3.329E+00 ?(  2.087E+01 2.50E+02 1.70E+01 G  
                           227.00 2.171E+01 &   5.612E+01 1.08E+02 6.30E+00 GA 
 
Cf-249   T   6.0458E+00                                      1.28E+05             
                           387.95 6.046E+00  (  4.425E+00 2.30E+01 6.60E+01 G  
                           333.44-1.039E+01 &   4.545E+01 1.32E+02 1.55E+01 G  
 
Sn-126       7.0389E+01                                      3.65E+07             
                            87.57 7.039E+01 +   8.715E+00 4.25E+00 3.75E+01 GA 
                            64.28 0.000E+00  (  9.057E+01 1.00E+03 9.70E+00 G  
                            86.94-1.879E+01 +   1.520E+02 2.45E+02 9.04E+00 GA 
 
PB-210   N   4.7909E+02                                      8.14E+03             
                            46.54 4.791E+02  (  1.029E+02 7.21E+00 4.25E+00 G  
 
PB-212   N   2.9580E+01                                      6.98E+02             
                           238.63 2.958E+01  (P 6.521E+00 7.42E+00 4.33E+01 G  
                           300.03-4.866E+01 -   3.496E+02 2.17E+02 3.28E+00 GA 
 
PB-214   N   9.0584E+02                                      5.84E+05             
                           351.93 9.137E+02  (P 8.708E+00 8.72E-01 3.76E+01 G  
                           295.09 8.905E+02  (P 1.433E+01 1.11E+00 1.93E+01 G  
                           242.00 9.203E+02     3.696E+01 1.91E+00 7.43E+00 GA 
 
BI-207   C   2.8207E+00                                      1.18E+04             
                          1063.66 2.821E+00 &(  4.854E+00 8.24E+01 7.45E+01 G  
                           569.70-8.242E-02 & P 4.514E+00 1.74E+03 9.77E+01 G  
 
BI-212   N   3.8998E+01                                      6.98E+02             
                           727.17 3.900E+01  (  3.188E+01 2.61E+01 7.55E+00 G  
                           785.42-1.476E+02 -   4.720E+02 9.65E+01 1.28E+00 GA 
 
U-235    N   1.0397E+02                                      2.57E+11             
                           143.79 1.040E+02  (  2.544E+01 7.98E+00 1.10E+01 G  
                           205.33 8.660E+01 -   5.908E+01 2.82E+01 5.01E+00 G  
                           163.38 2.975E+01 -   9.161E+01 9.32E+01 5.08E+00 G  
                           185.72 1.462E+02 +   6.751E+00 2.50E+00 5.40E+01 GA 
 
BI-214   N   8.4392E+02                                      5.84E+05             
                           609.31 8.398E+02  (P 6.854E+00 9.66E-01 4.61E+01 G  
                          1120.29 8.564E+02  (P 2.295E+01 2.04E+00 1.51E+01 G  
                          1764.49 1.080E+03 + P 1.391E+01 2.15E+00 1.54E+01 G  
 
BI-210M  T  -3.1082E+00                                      1.10E+09             
                           265.83-3.108E+00 ?(  1.103E+01 1.07E+02 5.00E+01 G  
                           304.90-5.784E+00 +   4.087E+01 2.14E+02 2.80E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:06:35 PMPage 15
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191373.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AC-228   N   3.1690E+01                                      2.10E+03             
                           911.07 2.940E+01  (  1.230E+01 2.18E+01 2.90E+01 G  
                           968.97 2.713E+01  (P 1.598E+01 2.60E+01 1.75E+01 G  
                           338.32 4.384E+01  (P 2.348E+01 1.70E+01 1.20E+01 G  
                            93.35-3.010E+01 - P 2.386E+02 1.22E+02 5.56E+00 XA 
 
TH-227   N   7.0045E+01                                      7.95E+03             
                           256.24 1.874E+01 ?(  5.450E+01 1.21E+02 7.00E+00 G  
                           235.97 7.666E+01  (  2.318E+01 9.88E+00 1.23E+01 G  
                            50.14 1.048E+02  (  5.312E+01 1.59E+01 8.00E+00 G  
 
TH-229   N  -1.2077E+01                                      2.68E+06             
                           193.51-1.208E+01 ?(  8.581E+01 2.96E+02 4.40E+00 G  
                           210.85-4.879E+01 + P 1.295E+02 1.79E+02 2.99E+00 G  
 
TH-234   N   1.0678E+03                                      1.63E+12             
                            92.59 1.068E+03  (  5.655E+01 2.08E+00 5.58E+00 G  
                            63.29 1.286E+03 +   1.073E+02 3.03E+00 3.81E+00 G  
 
PA-231   N   2.5695E+01                                      1.20E+07             
                           302.65-5.585E+01 ?(  3.981E+02 2.16E+02 2.88E+00 G  
                           300.07 1.212E+02  (  1.119E+02 2.86E+01 2.46E+00 G  
 
PA-233   C  -4.6001E+00                                      7.82E+08             
                           312.01-4.600E+00 &(P 3.214E+01 1.20E+02 3.60E+01 G  
                           300.18-2.575E+01 +   1.846E+02 2.17E+02 6.20E+00 G  
 
PA-234   N   3.2955E+00                                      1.63E+12             
                           131.29 1.845E+00 ?(P 3.726E+01 6.10E+02 1.80E+01 G  
                           946.02-1.690E+01 +   2.939E+01 8.09E+01 1.34E+01 G  
                           569.47-9.821E-01 & P 5.379E+01 1.62E+03 8.20E+00 G  
                           883.24 6.015E+00 ?(  5.766E+01 2.87E+02 9.60E+00 G  
                           880.53 3.449E+01 &   8.936E+01 7.83E+01 6.00E+00 GA 
 
PA-234M  N   1.8408E+03                                      1.63E+12             
                          1001.00 1.841E+03  (  3.829E+02 1.14E+01 8.37E-01 G  
                           766.41 6.722E+02 -   2.443E+03 1.10E+02 2.94E-01 G  
 
AM-241   T   3.9609E+00                                      1.58E+05             
                            59.54 3.961E+00  (P 2.660E+01 2.03E+02 3.59E+01 G  
 
Np-237   F  -1.2997E+01                                      2.14E+06             
                            86.49-1.300E+01 &(  1.054E+02 2.46E+02 1.31E+01 G  
 
Ir-192   F   1.8674E+00                                      7.40E+01             
                           316.49 1.867E+00 ?(  1.306E+01 2.12E+02 8.70E+01 G  
                           468.06-4.523E-01 &   8.704E+00 5.77E+02 5.18E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:06:35 PMPage 16
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191373.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           308.44-5.154E+00 &   3.624E+01 2.13E+02 3.18E+01 G  
 
Cs-136   F  -2.0784E+00                                      1.30E+01             
                           818.50-2.078E+00 ?(  7.790E+00 1.13E+02 1.00E+02 G  
                          1048.07-3.494E+00 +   6.293E+00 5.48E+01 8.00E+01 G  
                           340.57-3.506E+00 +   1.513E+01 1.30E+02 4.69E+01 G  
 
Np-239   T  -7.1206E+00                                      2.36E+00             
                           103.70-6.802E+00 +   5.363E+01 2.39E+02 2.40E+01 X  
                           106.13-7.121E+00 ?(  5.583E+01 2.38E+02 2.27E+01 G  
                            99.50-1.093E+01 +   8.667E+01 2.40E+02 1.50E+01 X  
 
Nd-147      -1.3458E+01                                      1.11E+01             
                           531.00-1.346E+01 ?(  2.665E+01 8.59E+01 1.30E+01 G  
                            91.10-5.905E+00 +   4.736E+01 2.43E+02 2.83E+01 G  
 
TL-210   N  -2.0131E+00                                      5.84E+05             
                           799.60-2.013E+00 ?(  8.005E+00 1.20E+02 9.90E+01 G  
                           296.00-1.995E+00 +   1.441E+01 2.19E+02 7.90E+01 G  
                          1313.00-1.431E+01 +   2.311E+01 8.00E+01 2.10E+01 GA 
 
Kr-85    I   2.2905E+02                                      3.92E+03             
                           513.98 2.291E+02 &(  1.048E+03 1.38E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:06:35 PMPage 17
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191373.An1             
                                                                                 
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 AM-241      59.54     18051.        94.     0.052   203.17   3.961E+00  P
 BA-133      80.99     71195.      -153.    -0.085   124.07  -5.178E+00  P
 Np-237      86.49     71003.      -153.    -0.085   245.64  -1.300E+01   
 EU-155      86.54     70850.      -153.    -0.085   245.37  -5.544E+00   
 Cd-109      88.04     70210.      -154.    -0.085   243.92  -4.461E+01   
 Nd-147      91.10     70056.      -154.    -0.086   242.99  -5.905E+00   
 Np-239      99.50     69593.      -155.    -0.086   240.31  -1.093E+01   
 Np-239     103.70     69282.      -156.    -0.087   238.90  -6.802E+00   
 EU-155     105.31     64960.      -152.    -0.084   125.51  -7.470E+00  P
 Np-239     106.13     67550.      -155.    -0.086   237.54  -7.121E+00   
 CO-57      122.06      4440.       -74.    -0.041   127.87  -9.057E-01   
 EU-154     123.10      5185.        98.     0.055   104.05   2.529E+00   
 PA-234     131.29     18105.        31.     0.017   610.39   1.845E+00  P
 CO-57      136.47     17433.      -118.    -0.065   158.96  -1.189E+01   
 Ba-140     162.66      7256.      -127.    -0.071    95.17  -2.421E+01   
 Cf-251     176.60      3813.       -46.    -0.026   249.77  -3.329E+00   
 TH-229     193.51      3836.       -41.    -0.023   296.17  -1.208E+01   
 TH-229     210.85      3600.      -106.    -0.059   178.94  -4.879E+01  P
 Cf-251     227.00      2716.        95.     0.053   107.90   2.171E+01   
 EU-152     244.69     12625.      -104.    -0.058   153.35  -2.074E+01   
 BI-210M    265.83      5381.       -97.    -0.054   107.35  -3.108E+00   
 Hg-203     279.20      3039.      -101.    -0.056    78.02  -2.047E+00   
 I-131      284.30      2452.       -21.    -0.012   331.57  -5.777E+00   
 TL-210     296.00     19955.       -92.    -0.051   218.58  -1.995E+00   
 PA-233     300.18     19772.       -92.    -0.051   216.90  -2.575E+01   
 BA-133     302.85     19530.       -92.    -0.051   215.13  -8.781E+00   
 Ba-140     304.85     19438.       -92.    -0.051   214.31  -3.775E+01   
 BI-210M    304.90     19346.       -92.    -0.051   213.81  -5.784E+00   
 Ir-192     308.44     19253.       -92.    -0.051   212.75  -5.154E+00   
 PA-233     312.01     19161.       -93.    -0.052   119.65  -4.600E+00  P
 Ir-192     316.49     18139.        90.     0.050   211.66   1.867E+00   
 CR-51      320.08     19124.       -94.    -0.052    33.69  -1.724E+01  P
 La-140     328.76      6553.       -86.    -0.048   133.72  -7.837E+00   
 Cs-136     340.57      6342.       -87.    -0.048   130.45  -3.506E+00   
 EU-152     344.29      6255.       -19.    -0.011   582.45  -1.387E+00   
 HF-181     345.83      6030.        81.     0.045   135.21   1.038E+01   
 BA-133     356.00     20725.       -82.    -0.045   249.56  -2.577E+00   
 I-131      364.48      1180.       -50.    -0.028   135.25  -1.218E+00   
 BA-133     383.84      2367.        75.     0.042    92.48   1.732E+01   
 SN-113     391.69      2946.       -49.    -0.027    57.88  -1.620E+00  P
 SB-125     427.88      1261.       -26.    -0.015   109.57  -1.971E+00  P
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:06:35 PMPage 18
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191373.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-108M    433.94      1088.       -70.    -0.039    97.37  -1.735E+00   
 SB-125     463.37      1475.       126.     0.070    43.98   2.845E+01  P
 Ir-192     468.06      1604.       -10.    -0.005   576.50  -4.523E-01   
 BE-7       477.60      2024.        22.     0.012   293.45   4.989E+00   
 HF-181     482.00      1859.        63.     0.035    98.02   1.894E+00   
 La-140     487.02      1974.        65.     0.036    96.99   3.515E+00   
 RU-103     497.05       642.        37.     0.021   139.19   1.023E+00  P
 Kr-85      513.98      1399.        39.     0.021   137.71   2.291E+02   
 Nd-147     531.00       780.       -67.    -0.037    85.85  -1.346E+01   
 Ba-140     537.26       607.        59.     0.033    86.32   6.355E+00  P
 CS-134     563.24       737.       -12.    -0.007   467.91  -4.022E+00   
 CS-134     569.32      1193.       -47.    -0.026   104.95  -8.388E+00   
 SB-125     600.50     15401.        51.     0.028   342.67   8.195E+00   
 CS-134     604.71     15398.        51.     0.029   341.83   1.511E+00   
 RU-103     610.30     15449.        45.     0.025   392.04   2.255E+01   
 SB-125     635.89       584.       -35.    -0.019   100.01  -9.133E+00   
 I-131      636.97       616.       -31.    -0.017   420.01  -1.284E+01  P
 AG-110M    657.76      1447.        50.     0.028   107.55   1.629E+00  P
 CS-137     661.66      1498.         6.     0.003   887.60   2.224E-01   
 PM-144     696.54       779.        22.     0.012   177.66   7.211E-01   
 NB-94      702.63       768.        51.     0.028    78.12   1.673E+00   
 AG-108M    722.94       976.       -61.    -0.034    73.42  -2.207E+00   
 EU-154     723.36       981.       -61.    -0.034    73.58  -9.924E+00   
 ZR-95      724.20       857.        58.     0.032    72.53   4.319E+00   
 ZR-95      756.73       563.       -58.    -0.032    14.76  -3.632E+00  P
 AG-110M    763.94      2235.       -58.    -0.032   116.92  -8.838E+00   
 NB-95      765.79      2177.       -37.    -0.021   177.92  -1.280E+00   
 EU-152     778.92       480.       -47.    -0.026   103.51  -1.261E+01   
 CS-134     795.87      2238.       -55.    -0.031   122.52  -2.267E+00   
 TL-210     799.60      2247.       -56.    -0.031   119.96  -2.013E+00   
 CS-134     801.95      2191.       -56.    -0.031   118.34  -2.300E+01   
 CO-58      810.78      2134.       -57.    -0.031   116.34  -2.035E+00   
 La-140     815.77      1923.       -24.    -0.013   262.66  -3.660E+00   
 Cs-136     818.50      2094.       -58.    -0.032   113.08  -2.078E+00   
 MN-54      834.85       790.       -74.    -0.041    84.62  -2.701E+00   
 Co-56      846.77       425.        52.     0.029    88.26   1.926E+00   
 NB-94      871.10       638.       -14.    -0.008   259.59  -5.240E-01   
 EU-154     873.23       642.       -51.    -0.028    86.06  -1.571E+01  P
 PA-234     880.53       875.        54.     0.030    78.30   3.449E+01   
 PA-234     883.24       929.        15.     0.008   286.66   6.015E+00   
 Sc-46      889.28       860.        51.     0.029    81.93   1.976E+00   
 Y-88       898.04       431.        39.     0.022   117.53   1.619E+00  P
 AG-110M    937.49      1400.       -19.    -0.011   243.28  -2.206E+00  P
 PA-234     946.02       415.       -56.    -0.031    80.87  -1.690E+01   
 EU-152     964.11       749.        54.     0.030    72.78   1.518E+01   
 EU-154     996.33      1251.       -57.    -0.032    88.20  -2.272E+01   
 EU-154    1004.77      1287.       -60.    -0.033    86.12  -1.399E+01   
 Co-56     1037.84       379.       -54.    -0.030    55.18  -1.667E+01  P
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:06:35 PMPage 19
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191373.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cs-136    1048.07       583.       -64.    -0.036    54.82  -3.494E+00   
 BI-207    1063.66       288.        48.     0.026    82.45   2.821E+00   
 Ga-68     1077.40       256.        32.     0.018   115.02   5.097E+01   
 FE-59     1099.25       320.        15.     0.008   272.30   1.205E+00   
 EU-152    1112.07      3388.        45.     0.025   184.78   1.500E+01   
 Sc-46     1120.55      3422.        45.     0.025   185.10   2.066E+00   
 Ta-182    1121.30      3428.        43.     0.024   193.81   5.661E+00   
 CO-60     1173.24       262.         7.     0.004   494.33   3.566E-01  P
 Ta-182    1189.05       272.        20.     0.011   194.68   5.962E+00   
 Ta-182    1221.41       232.        44.     0.024    82.78   8.026E+00   
 Co-56     1238.28      1537.       -50.    -0.028    74.25  -3.749E+00  P
 NA-22     1274.53       261.       -23.    -0.013   102.90  -1.158E+00   
 FE-59     1291.60       267.       -41.    -0.023    91.04  -4.837E+00  P
 TL-210    1313.00       374.       -57.    -0.032    79.98  -1.431E+01   
 CO-60     1332.50       278.       -36.    -0.020   110.84  -1.887E+00   
 AG-110M   1384.30      1254.        33.     0.018   152.75   7.412E+00   
 EU-152    1408.00       244.       338.     0.188    12.13   8.894E+01  P
 La-140    1596.21       246.        22.     0.012   174.91   1.402E+00  P
 Co-56     1771.35      2608.       -23.    -0.013   317.28  -9.837E+00   
 Y-88      1836.06        89.        22.     0.012   106.82   1.548E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    4.9885E+00    4.9885E+00    2.935E+02%                4.87E+01
 NA-22  #A   -1.1577E+00   -1.1577E+00    1.029E+02%                3.98E+00
 K-40         1.8399E+02    1.8399E+02    1.174E+01%                3.62E+01
 Sc-46  #A    2.0208E+00    2.0208E+00    8.193E+01%                5.36E+00
 CR-51  #A   -1.7244E+01   -1.7244E+01    3.369E+01%                1.18E+02
 MN-54  #A   -2.7006E+00   -2.7006E+00    8.462E+01%                4.90E+00
 FE-59  #A    1.2047E+00    1.2047E+00    2.723E+02%                6.91E+00
 Co-56  #A    1.9264E+00    1.9264E+00    8.826E+01%                3.66E+00
 CO-57  #A   -9.0565E-01   -9.0565E-01    1.279E+02%                3.83E+00
 CO-58  #A   -2.0352E+00   -2.0353E+00    1.163E+02%                7.85E+00
 CO-60  #A   -1.8873E+00   -1.8873E+00    1.108E+02%                4.25E+00
 ZN-65  #A    4.0605E+00    4.0605E+00    1.842E+02%                2.48E+01
 NB-94  #A    1.6726E+00    1.6726E+00    7.812E+01%                4.32E+00
 ZR-95  #A   -3.6321E+00   -3.6322E+00    1.476E+01%                7.07E+00
 NB-95  #A   -1.2796E+00   -1.2796E+00    1.779E+02%                7.56E+00
 RU-103 #A    1.0225E+00    1.0225E+00    1.392E+02%                3.30E+00
 RH-106  A    1.6044E+01    1.6044E+01    7.195E+01%                3.09E+01
 AG-108M#A   -1.7347E+00   -1.7347E+00    9.737E+01%                3.89E+00
 AG-110M#A    1.7444E+00    1.7444E+00    1.075E+02%                7.69E+00
 SN-113 #A   -1.6196E+00   -1.6196E+00    5.788E+01%                8.37E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:06:35 PMPage 20
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191373.An1             
                                                                                 
 SB-124 #A    3.5911E+00    3.5911E+00    4.321E+01%                1.69E+01
 SB-125 #A    6.6618E+00    6.6618E+00    4.398E+01%                1.27E+01
 I-131  #A   -1.2183E+00   -1.2183E+00    1.353E+02%                3.97E+00
 Gd-153 #     1.6902E+01    1.6902E+01    1.675E+01%                9.07E+00
 Ga-68  #A    5.0358E+01    5.0971E+01    1.150E+02%                1.23E+02
 Tc-99m #A    7.5139E-01    7.5309E-01    3.113E+02%                7.75E+00
 BA-133 #A   -2.5768E+00   -2.5768E+00    2.496E+02%                2.13E+01
 CS-134 #A   -2.2675E+00   -2.2675E+00    1.225E+02%                9.21E+00
 CS-137 #A    2.2237E-01    2.2237E-01    8.876E+02%                6.59E+00
 CE-139 #A    1.8793E+00    1.8793E+00    8.886E+01%                5.52E+00
 Ba-140 #A    6.3550E+00    6.3553E+00    8.632E+01%                1.27E+01
 La-140 #A    2.0840E+00    2.0841E+00    9.699E+01%                4.87E+00
 CE-141 #A   -3.0679E-02   -3.0679E-02    1.378E+04%                1.40E+01
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.08E+01
 PM-144 #A    7.2115E-01    7.2115E-01    1.777E+02%                4.28E+00
 EU-152 #A    7.6987E+00    7.6987E+00    7.278E+01%                1.37E+01
 EU-154 #A    2.5291E+00    2.5291E+00    1.041E+02%                8.70E+00
 EU-155 #A   -7.4703E+00   -7.4703E+00    1.255E+02%                5.87E+01
 HF-181 #A    3.2311E+00    3.2312E+00    8.350E+01%                6.15E+00
 Ta-182 #A    6.5407E+00    6.5407E+00    8.278E+01%                3.64E+01
 Hg-203 #A   -2.0471E+00   -2.0472E+00    7.802E+01%                5.27E+00
 TL-208  A    3.8481E+00    3.8482E+00    6.420E+01%                4.56E+00
 PM-146  A    3.8914E+00    3.8914E+00    5.543E+01%                4.95E+00
 Y-88   #A    1.5827E+00    1.5828E+00    7.941E+01%                3.23E+00
 Cd-113m#A    6.9476E+03    6.9476E+03    1.532E+02%                3.55E+04
 Cd-109 #A   -4.4610E+01   -4.4610E+01    2.439E+02%                3.59E+02
 Cf-251 #A   -3.3288E+00   -3.3288E+00    2.498E+02%                2.09E+01
 Cf-249 #     6.0458E+00    6.0458E+00    2.295E+01%                4.43E+00
 Sn-126 #     7.0389E+01    7.0389E+01    4.247E+00%                8.72E+00
 PB-210       4.7909E+02    4.7909E+02    7.208E+00%                1.03E+02
 PB-212       2.9580E+01    2.9580E+01    7.425E+00%                6.52E+00
 PB-214       9.0584E+02    9.0584E+02    7.056E-01%                8.71E+00
 BI-207 #A    2.8207E+00    2.8207E+00    8.245E+01%                4.85E+00
 BI-212 #     3.8998E+01    3.8998E+01    2.613E+01%                3.19E+01
 U-235        1.0397E+02    1.0397E+02    7.979E+00%                2.54E+01
 BI-214       8.4392E+02    8.4392E+02    9.662E-01%                6.85E+00
 BI-210M#A   -3.1082E+00   -3.1082E+00    1.073E+02%                1.10E+01
 AC-228       3.1690E+01    3.1690E+01    1.266E+01%                1.23E+01
 TH-227  C    7.0045E+01    7.0045E+01    9.877E+00%                5.45E+01
 TH-229 #A   -1.2077E+01   -1.2077E+01    2.962E+02%                8.58E+01
 TH-234       1.0678E+03    1.0678E+03    2.084E+00%                5.66E+01
 PA-231  A    2.5695E+01    2.5695E+01    2.860E+01%                3.98E+02
 PA-233 #A   -4.6001E+00   -4.6001E+00    1.197E+02%                3.21E+01
 PA-234 #A    3.2955E+00    3.2955E+00    2.867E+02%                3.73E+01
 PA-234M      1.8408E+03    1.8408E+03    1.137E+01%                3.83E+02
 AM-241 #A    3.9609E+00    3.9609E+00    2.032E+02%                2.66E+01
 Np-237 #A   -1.2997E+01   -1.2997E+01    2.456E+02%                1.05E+02
 Ir-192 #A    1.8674E+00    1.8674E+00    2.117E+02%                1.31E+01
 Cs-136 #A   -2.0783E+00   -2.0784E+00    1.131E+02%                7.79E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:06:35 PMPage 21
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191373.An1             
                                                                                 
 Np-239 #A   -7.1189E+00   -7.1206E+00    2.375E+02%                5.58E+01
 Nd-147 #A   -1.3457E+01   -1.3458E+01    8.585E+01%                2.67E+01
 TL-210 #A   -2.0131E+00   -2.0131E+00    1.200E+02%                8.01E+00
 Kr-85  #A    2.2905E+02    2.2905E+02    1.377E+02%                1.05E+03

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.3 keV)     5.623E+03  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.3 keV) 5.6229771E+03  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 12_Gamma_20191267
-----------------------------------------------------------------------------                      
   Sample Description: 430282_Gamma_160-34280-A-8-B 
             Detector: Detector #12       
             Batch ID: 430282                 
    Work Order Number: Gamma   
           Lot Number: 160-34280-A-8-B
-----------------------------------------------------------------------------
        Decay to Time: 6/21/2019 09:22        Live Time: 1800   sec
     Acquisition Time: 6/21/2019 09:23:02     Real Time: 1809   sec
        Analysis Time: 6/21/2019 09:53        Dead Time: 0.51   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCan_108513
  Efficiency Cal Date: 4/20/2018 11:53
      Energy Cal Date: 4/20/2018 11:13                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 12_2019-06-08_1442.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       2.130E+01           41.1     8.744E+00    8.809E+00    2.216E+01
NA-22     -3.044E-01          421.1     1.282E+00    1.282E+00    4.386E+00
K-40       1.847E+02            9.7     1.787E+01    2.016E+01    2.856E+01
Sc-46      1.945E+00           85.0     1.653E+00    1.656E+00    5.488E+00
CR-51      1.571E+01          233.2     3.665E+01    3.666E+01    1.213E+02
MN-54     -8.911E-01          214.5     1.911E+00    1.912E+00    4.312E+00
FE-59     -5.188E-01          667.1     3.461E+00    3.461E+00    7.379E+00
Co-56     -8.314E-01          227.2     1.889E+00    1.889E+00    4.120E+00
CO-57      0.000E+00         1.#INF     8.880E-01    8.880E-01    4.822E+00
CO-58     -2.867E-01          567.6     1.628E+00    1.628E+00    3.703E+00
CO-60     -2.374E+00           92.1     2.186E+00    2.190E+00    4.462E+00
ZN-65     -3.106E+00          263.7     8.189E+00    8.190E+00    2.724E+01
NB-94      5.995E+00           23.4     1.403E+00    1.436E+00    2.931E+00
ZR-95     -3.774E+00           86.7     3.274E+00    3.280E+00    7.319E+00
NB-95      4.275E-01          543.8     2.325E+00    2.325E+00    7.777E+00
RU-103    -1.864E+00           87.9     1.639E+00    1.642E+00    3.954E+00
RH-106     5.995E+00           65.3     3.916E+00    3.928E+00    1.742E+02
AG-108M   -7.364E-01          218.5     1.609E+00    1.610E+00    3.907E+00
AG-110M   -9.431E-02           74.0     6.976E-02    6.993E-02    8.626E+00
SN-113     9.203E-01          241.1     2.219E+00    2.219E+00    7.404E+00
SB-124     8.450E-01          136.6     1.154E+00    1.155E+00    1.825E+01
SB-125     4.779E+00           70.8     3.385E+00    3.393E+00    1.314E+01
I-131      1.462E+00           95.3     1.394E+00    1.396E+00    4.198E+00
Gd-153    -4.348E+00          142.9     6.213E+00    6.219E+00    2.055E+01
Ga-68      4.918E+01          128.3     6.312E+01    6.318E+01    1.336E+02
Tc-99m    -2.702E-07    891482281.3     2.409E+00    2.409E+00    7.985E+00
BA-133    -2.655E+00          245.9     6.530E+00    6.531E+00    2.161E+01
CS-134     1.084E+00          158.5     1.718E+00    1.719E+00    5.952E+00
CS-137    -2.667E+00           77.5     2.066E+00    2.071E+00    6.837E+00
CE-139     1.735E+00           99.3     1.723E+00    1.725E+00    5.699E+00
Ba-140     5.654E+00          104.7     5.917E+00    5.924E+00    1.375E+01
La-140     4.844E+00           18.7     9.044E-01    9.389E-01    4.618E+00
CE-141     2.841E+00           90.9     2.581E+00    2.585E+00    8.534E+00

                                 (Page 1 of 22)

Page 1220 of 1765



CE-144     1.149E+01          161.4     1.854E+01    1.855E+01    6.134E+01
PM-144     1.563E+02            1.4     2.125E+00    8.262E+00    3.430E+00
EU-152     7.613E+00           76.7     5.841E+00    5.855E+00    1.438E+01
EU-154     5.430E-01          512.4     2.782E+00    2.783E+00    9.256E+00
EU-155     5.824E+00          135.7     7.905E+00    7.911E+00    2.615E+01
HF-181     2.042E+00          160.8     3.283E+00    3.285E+00    7.049E+00
Ta-182    -3.561E+00          332.8     1.185E+01    1.185E+01    3.946E+01
Hg-203    -9.793E-01          168.5     1.650E+00    1.651E+00    5.487E+00
TL-208     1.302E+01           12.7     1.653E+00    1.780E+00    3.284E+00
PM-146     1.717E+00          129.9     2.231E+00    2.232E+00    5.400E+00
Y-88       7.789E-01          183.0     1.426E+00    1.426E+00    3.705E+00
Cd-113m   -2.461E+04           80.6     1.983E+04    1.988E+04    6.557E+04
Cd-109     0.000E+00         1.#INF     9.148E+01    9.148E+01    3.022E+02
Cf-251     4.519E+00          191.6     8.658E+00    8.661E+00    2.177E+01
Cf-249     2.343E+00           80.1     1.877E+00    1.881E+00    6.215E+00
Sn-126     1.743E+01          146.0     2.545E+01    2.547E+01    8.417E+01
PB-210     5.108E+02            9.8     4.995E+01    5.926E+01    1.202E+02
PB-212     3.220E+01            6.9     2.216E+00    2.781E+00    6.207E+00
PB-214     6.710E+02            1.2     7.736E+00    3.489E+01    1.074E+01
BI-207    -1.152E+00          226.6     2.610E+00    2.610E+00    5.536E+00
BI-212    -1.479E+01          167.9     2.483E+01    2.484E+01    8.289E+01
U-235      1.699E+01           78.1     1.326E+01    1.329E+01    4.691E+01
BI-214     6.563E+02            1.2     7.881E+00    3.434E+01    6.722E+00
BI-210M    3.166E+00           87.5     2.771E+00    2.776E+00    8.409E+00
AC-228     3.911E+01           13.7     5.369E+00    5.723E+00    1.344E+01
TH-227    -1.633E+01          118.4     1.934E+01    1.936E+01    6.413E+01
TH-229    -2.801E+01          125.4     3.512E+01    3.515E+01    8.816E+01
TH-234     2.502E+02            7.3     1.827E+01    2.294E+01    5.439E+01
PA-231    -5.200E+01          237.6     1.235E+02    1.236E+02    4.087E+02
PA-233     0.000E+00         1.#INF     2.748E+00    2.748E+00    3.317E+01
PA-234     2.482E+00           73.9     1.834E+00    1.839E+00    2.836E+01
PA-234M    7.390E+02           32.2     2.383E+02    2.411E+02    4.452E+02
AM-241     5.013E+00          147.0     7.369E+00    7.375E+00    2.437E+01
Np-237     0.000E+00         1.#INF     2.762E+01    2.762E+01    9.126E+01
Ir-192     0.000E+00         1.#INF     9.507E-01    9.507E-01    1.387E+01
Cs-136     1.849E+00           85.1     1.573E+00    1.576E+00    5.220E+00
Np-239     5.504E+00          137.1     7.546E+00    7.553E+00    2.497E+01
Nd-147     9.473E-02        11822.6     1.120E+01    1.120E+01    2.633E+01
TL-210     1.136E+00          135.4     1.538E+00    1.540E+00    5.144E+00
Kr-85     -1.202E+02          289.1     3.474E+02    3.475E+02    1.163E+03
-----------------------------------------------------------------------------
Total      3.468E+03

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:53:19 AMPage  1
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191267.An1            
                                                                                 
 Sample description                                             
      430282_Gamma_160-34280-A-8-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20191267.An1

 Acquisition information
        Start time:                 6/21/2019 9:23:02 AM
        Live time:               1800
        Real time:               1809
        Dead time:                  0.51 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCan_108513                                               
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 11:13:27 AM
             Zero offset:           0.059 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.735E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 11:53:09 AM
             Type:                  Polynomial
             Uncertainty:           1.020 %
             Coefficients:         -0.363508  -4.707999   0.462125
                                   -0.051256   0.002384  -0.000043

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.13keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:53:19 AMPage  2
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191267.An1            
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/21/2019 9:22:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2019-06-08_1442.PBC
                                                 6/8/2019 2:42:09 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   53 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1095

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    28.07       78.  32.41   0.64  4.092E-03
    46.68      738.   9.31   0.86  1.817E-02    46.54   4.250  5.108E+02 PB210 
    53.13      276.  26.65   0.55  2.442E-02
    59.56       91. 147.00   0.86  2.817E-02    59.54  35.900    PBC<MDA AM241 
    63.37      742.  11.30   1.02  2.981E-02    63.29   3.810  3.634E+02 TH234 
    64.31       92. 146.00   0.87  3.015E-02    64.28   9.700    PBC<MDA Sn126 
    67.40      225.  38.67   0.39  3.123E-02
    74.76     2318.   3.62   0.88  3.331E-02
    77.09     4133.   2.29   0.88  3.385E-02
    79.38      245.  28.46   0.88  3.434E-02
    81.03      133.  48.69   0.89  3.467E-02    80.99  34.060  6.276E+00 BA133 
    83.85      367.  18.32   0.89  3.517E-02
    87.15     1303.   5.50   0.89  3.569E-02    86.49  13.100  1.552E+02 Np237 
                                                86.54  30.700  6.622E+01 EU155 
                                                86.94   9.040  2.245E+02 Sn126 
                                                87.57  37.500  5.399E+01 Sn126 
                                                88.04   3.790  5.332E+02 Cd109 
    89.89      554.  11.58   0.90  3.606E-02
    92.65      946.   6.96   0.90  3.638E-02    92.59   5.584  2.587E+02 TH234 
                                                93.35   5.561  2.592E+02 AC228 
   105.31       83. 135.74   0.91  3.726E-02   105.31  21.200    PBC<MDA EU155 
   106.13       84. 137.10   0.91  3.729E-02   106.13  22.700    PBC<MDA Np239 
   121.78       27. 307.36   0.93  3.725E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  4.705E-01 CO57  
   123.10       15. 512.41   0.93  3.721E-02   123.10  40.790    PBC<MDA EU154 
   133.02       84. 160.78   0.94  3.673E-02   133.02  43.300    PBC<MDA HF181 
   133.54       84. 161.43   0.94  3.670E-02   133.54  11.090    PBC<MDA CE144 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:53:19 AMPage  3
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191267.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   136.30       84. 161.69   0.94  3.652E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.202E+01 CO57  
   144.36      175.  40.77   0.64  3.596E-02   143.79  10.960  2.463E+01 U235  
   145.44       88.  90.86   0.95  3.586E-02   145.44  48.200    PBC<MDA CE141 
   165.85       85.  99.33   0.97  3.405E-02   165.85  79.900    PBC<MDA CE139 
   176.60       46. 191.60   0.98  3.303E-02   176.60  17.000    PBC<MDA Cf251 
   186.04     2228.   4.40   1.15  3.212E-02   185.72  54.000  7.070E+01 U235  
   205.33       76. 102.49   1.01  3.030E-02   205.33   5.010    PBC<MDA U235  
   227.00       38. 194.46   1.03  2.839E-02   227.00   6.300    PBC<MDA Cf251 
   235.97       69. 168.25   1.04  2.764E-02   235.97  12.300    PBC<MDA TH227 
   238.61      687.   6.90   1.05  2.743E-02   238.63  43.300  3.213E+01 PB212 
   241.90     2454.   2.61   1.05  2.717E-02   242.00   7.430  6.756E+02 PB214 
   244.69       70. 165.88   1.05  2.695E-02   244.69   7.580    PBC<MDA EU152 
   258.63      195.  29.08   0.44  2.590E-02
   264.96       66.  87.52   1.07  2.539E-02   265.83  50.000    PBC<MDA BI210M
   284.30       63.  95.34   1.09  2.416E-02   284.30   6.140    PBC<MDA I131  
   295.05     5527.   1.90   1.11  2.350E-02   295.09  19.300  6.770E+02 PB214 
                                               296.00  79.000  1.658E+02 TL210 
   299.80      100.  36.66   0.72  2.322E-02   300.03   3.280  7.262E+01 PB212 
                                               300.07   2.460  9.683E+01 PA231 
                                               300.18   6.200  3.843E+01 PA233 
   304.72       42. 347.52   1.11  2.293E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  3.636E+00 BI210M
   320.08       62. 233.25   1.13  2.210E-02   320.08   9.940    PBC<MDA CR51  
   338.10      220.  23.74   1.06  2.118E-02   338.32  12.010  4.804E+01 AC228 
   351.75     9281.   1.31   1.18  2.056E-02   351.93  37.600  6.672E+02 PB214 
   387.95       53.  80.13   1.19  1.907E-02   387.95  66.000    PBC<MDA Cf249 
   391.69       20. 241.08   1.20  1.893E-02   391.69  64.000    PBC<MDA SN113 
   454.65       34. 129.90   1.26  1.692E-02   453.88  65.000    PBC<MDA PM146 
   477.18       66.  41.05   0.61  1.628E-02   477.60  10.520    PBC<MDA BE7   
   487.07      168.  18.67   1.31  1.604E-02   487.02  45.500  1.279E+01 La140 
   511.86      179.  21.11   2.56  1.546E-02   511.86  20.000  3.223E+01 RH106 
   537.26       37. 104.66   1.34  1.491E-02   537.26  24.390    PBC<MDA Ba140 
   583.32      278.  12.69   1.24  1.403E-02   583.02  84.500  1.302E+01 TL208 
   600.50       40. 332.59   1.40  1.373E-02   600.50  17.860    PBC<MDA SB125 
   604.71       25. 528.23   1.40  1.366E-02   604.71  97.620    PBC<MDA CS134 
   609.26     7495.   1.30   1.38  1.358E-02   609.31  46.090  6.651E+02 BI214 
                                               610.30   5.750  5.338E+03 RU103 
   618.06     7469.   1.36   1.41  1.344E-02   618.06  99.100  3.115E+02 PM144 
   635.89       33.  70.83   1.43  1.317E-02   635.89  11.310    PBC<MDA SB125 
   696.54       20. 164.02   1.49  1.232E-02   696.54  99.000    PBC<MDA PM144 
   702.56      129.  23.41   1.59  1.224E-02   702.63  97.900  5.995E+00 NB94  
   724.20       18. 214.61   1.51  1.198E-02   724.20  44.150    PBC<MDA ZR95  
   765.79        9. 543.77   1.55  1.150E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.452E+02 PA234M
   768.25      812.   5.12   1.75  1.148E-02
   778.92       14. 218.44   1.56  1.136E-02   778.92  12.940    PBC<MDA EU152 
   785.42      174.  20.65   1.57  1.129E-02   785.42   1.280  6.673E+02 BI212 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:53:19 AMPage  4
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191267.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   795.72       19. 158.54   1.58  1.119E-02   795.87  85.530    PBC<MDA CS134 
   799.45       23. 135.37   1.58  1.115E-02   799.60  98.960    PBC<MDA TL210 
   818.50       36.  85.06   1.60  1.096E-02   818.50 100.000    PBC<MDA Cs136 
   857.58       16. 233.31   1.64  1.057E-02   860.56  12.420    PBC<MDA TL208 
   870.99        7. 348.47   1.65  1.048E-02   871.10  99.890    PBC<MDA NB94  
   880.53       37.  84.11   1.66  1.040E-02   880.53   6.000    PBC<MDA PA234 
   883.24       37.  87.14   1.66  1.038E-02   883.24   9.600    PBC<MDA PA234 
   887.09       36.  84.99   1.66  1.033E-02   889.28  99.984    PBC<MDA Sc46  
   898.04       12. 291.11   1.67  1.025E-02   898.04  93.700    PBC<MDA Y88   
   911.27      201.  20.16   1.43  1.015E-02   911.07  29.000  3.789E+01 AC228 
   946.02        9. 312.39   1.72  9.873E-03   946.02  13.400    PBC<MDA PA234 
   964.11       40.  76.73   1.73  9.739E-03   964.11  14.605    PBC<MDA EU152 
   969.07       93.  27.55   1.14  9.703E-03   968.97  17.460  3.050E+01 AC228 
  1001.05      106.  32.24   1.69  9.476E-03  1001.00   0.837  7.390E+02 PA234M
  1050.36       37.  65.31   1.81  9.147E-03  1050.36   1.560    PBC<MDA RH106 
  1077.40       22. 128.33   1.83  8.978E-03  1077.40   3.300    PBC<MDA Ga68  
  1120.32     1712.   3.41   1.74  8.722E-03  1120.29  15.100  7.222E+02 BI214 
                                              1120.55  99.987  1.091E+02 Sc46  
                                              1121.30  34.900  3.127E+02 Ta182 
  1173.24       20. 135.35   1.92  8.426E-03  1173.24  99.900    PBC<MDA CO60  
  1238.07      655.   5.08   2.13  8.091E-03  1238.28  66.070  6.804E+01 Co56  
  1313.00        7. 376.50   2.04  7.735E-03  1313.00  21.000    PBC<MDA TL210 
  1377.52      441.   7.27   2.01  7.451E-03
  1384.30       29. 122.37   2.10  7.423E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00      244.  12.82   2.12  7.324E-03  1408.00  21.005  8.812E+01 EU152 
  1460.81      252.   9.68   2.61  7.112E-03  1460.83  10.670  1.847E+02 K40   
  1597.70       12. 216.83   2.27  6.616E-03  1596.21  95.400    PBC<MDA La140 
  1690.98       14. 136.56   2.35  6.302E-03  1690.98  47.790    PBC<MDA SB124 
  1764.42     1356.   2.92   1.99  6.075E-03  1764.49  15.400  8.049E+02 BI214 
  1836.06        9. 221.94   2.46  5.866E-03  1836.06  99.200    PBC<MDA Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   111.97    28.07       243.        78. 1.914E+04   32.41   0.638  -      s 
   212.15    53.13      1545.       276. 1.132E+04   26.65   0.551  -      s 
   269.29    67.40      1971.       198. 6.342E+03   32.48   0.873  -      sD
   298.59    74.76      2364.      2318. 6.960E+04    3.62   0.880  -       D
   307.93    77.09      2424.      4132. 1.221E+05    2.29   0.882  -       D
   317.05    79.37      2305.       240. 6.995E+03   29.00   0.885  -       D
   323.67    81.03      2041.       131. 3.771E+03   49.65   0.886  -      sD
   334.94    83.85      2080.       365. 1.037E+04   18.44   0.889  -       D
   359.09    89.89      1779.       554. 1.535E+04   11.58   0.896  -       D
  1033.69   258.63       827.       195. 7.540E+03   29.08   0.439  -      sM
  3071.91   768.25       166.       812. 7.080E+04    5.12   1.746  -      sM
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:53:19 AMPage  5
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191267.An1            
                                                                                 
   Channel   Energy Background  Net area  Eff*Area   Uncert   FWHM  Suspected   
  4952.09  1238.07        77.       655. 8.091E+04    5.08   2.134  -        
  5510.34  1377.52        84.       441. 5.918E+04    7.27   2.014  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.35    46.68      1228.       705.     0.392     9.78   0.856s
 TH-227    200.18    50.14      5979.       -77.    -0.043   141.97   0.855 
 AM-241    237.74    59.54      8952.        91.     0.051   147.00   0.865s
 TH-234    252.74    63.29      2074.       774.     0.430     9.07   0.868D
 Sn-126    256.71    64.28      8931.        92.     0.051   146.00   0.869s
 BA-133    323.50    80.99     26927.      -102.    -0.057   227.68   0.887s
 Np-237    345.49    86.49     26825.         0.     0.000   225.89   0.892A
 EU-155    345.70    86.54     26722.      -103.    -0.057   225.39   0.892D
 Sn-126    347.29    86.94     25704.       101.     0.056    77.75   0.892D
 Sn-126    349.81    87.57     25029.       421.     0.234    18.19   0.893D
 Cd-109    351.68    88.04     24926.         0.     0.000   217.33   0.894A
 Nd-147    363.92    91.10     24824.       -28.    -0.015   807.58   0.897s
 TH-234    369.87    92.59      1772.       915.     0.508     7.30   0.898D
 AC-228    372.91    93.35     24347.       100.     0.056   220.45   0.899s
 Gd-153    389.50    97.50      7590.       -86.    -0.048   142.89   0.903s
 Np-239    397.50    99.50      7676.       -87.    -0.048   143.41   0.905s
 Gd-153    412.29   103.20      7763.       -87.    -0.048   143.61   0.909s
 Np-239    414.29   103.70      7850.       -87.    -0.048   144.33   0.909s
 EU-155    420.73   105.31      6275.        83.     0.046   135.74   0.911s
 Np-239    424.00   106.13      6564.        84.     0.047   137.10   0.912s
 EU-152    486.56   121.78      3430.        27.     0.015   307.36   0.928s
 CO-57     487.69   122.06      3457.         0.     0.000  1000.00   0.928s
 EU-154    491.84   123.10      2881.        15.     0.008   512.41   0.929s
 PA-234    524.60   131.29      5190.       -86.    -0.048   119.37   0.938 
 HF-181    531.51   133.02      9102.        84.     0.047   160.78   0.939s
 CE-144    533.57   133.54      9186.        84.     0.047   161.43   0.940s
 HF-181    544.61   136.30      9270.        84.     0.047   161.69   0.943s
 CO-57     545.30   136.47      9315.       -63.    -0.035   217.13   0.943s
 U-235     574.53   143.79      5025.        85.     0.047   117.79   0.950s
 CE-141    581.15   145.44      3179.        88.     0.049    90.86   0.952s
 Ba-140    649.99   162.66      3695.       -42.    -0.023   206.89   0.969s
 U-235     652.87   163.38      3736.         0.     0.000  1000.00   0.970 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:53:19 AMPage  6
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191267.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CE-139    662.76   165.85      3518.        85.     0.047    99.33   0.973s
 Cf-251    705.72   176.60      2174.        46.     0.025   191.60   0.983s
 U-235     743.46   186.04      1879.      2213.     1.230     4.59   1.148s
 TH-229    773.32   193.51      2160.       -70.    -0.039   125.37   1.000s
 U-235     820.59   205.33      1712.        76.     0.042   102.49   1.012 
 Cf-251    907.22   227.00      1577.        38.     0.021   194.46   1.034 
 TH-227    943.09   235.97      6712.        69.     0.038   168.25   1.043s
 PB-212    953.73   238.63       778.       688.     0.382     6.88   1.045D
 PB-214    967.18   242.00       825.      2454.     1.363     2.61   1.049D
 EU-152    977.96   244.69      6688.        70.     0.039   165.88   1.051s
 TH-227   1024.13   256.24      1993.       -54.    -0.030   118.42   1.063 
 Cd-113m  1053.96   263.70      1462.       -68.    -0.038    80.58   1.070 
 BI-210M  1062.48   265.83      1653.        66.     0.037    87.52   1.072s
 TL-208   1108.27   277.28      1545.       -69.    -0.038    81.65   1.084s
 Hg-203   1115.93   279.20      1739.       -35.    -0.020   168.54   1.086s
 I-131    1136.32   284.30      1016.        63.     0.035    95.34   1.091s
 PB-214   1179.30   295.05      1031.      5527.     3.070     1.90   1.108 
 TL-210   1183.11   296.00     11343.       -62.    -0.034   244.15   1.102 
 PB-212   1199.22   300.03     11281.       -62.    -0.034   242.62   1.106 
 PA-231   1199.38   300.07     11079.       -62.    -0.034   240.44   1.106 
 PA-233   1199.82   300.18     11017.       -62.    -0.034   239.72   1.107s
 PA-231   1209.70   302.65     10869.       -62.    -0.035   237.57   1.109 
 BA-133   1210.50   302.85     10807.       -62.    -0.035   236.84   1.109s
 Ba-140   1218.49   304.85     10744.       -62.    -0.035   235.79   1.111 
 BI-210M  1218.68   304.90     10639.        42.     0.023   347.52   1.111 
 Ir-192   1232.85   308.44     10681.         0.     0.000  1000.00   1.115 
 PA-233   1247.13   312.01     10681.         0.     0.000  1000.00   1.118s
 Ir-192   1265.04   316.49     10681.         0.     0.000  1000.00   1.123 
 CR-51    1279.41   320.08     10468.        62.     0.035   233.25   1.126 
 La-140   1314.10   328.76      1713.       -25.    -0.014   236.54   1.135 
 Cf-249   1332.81   333.44      1726.       -33.    -0.018   177.99   1.139 
 AC-228   1351.45   338.10       627.       220.     0.122    23.74   1.062s
 Cs-136   1361.32   340.57      2594.       -64.    -0.036   113.04   1.146s
 EU-152   1376.18   344.29      2083.       -61.    -0.034   105.90   1.150s
 HF-181   1382.35   345.83      2469.       -64.    -0.036   109.81   1.151s
 PB-214   1406.02   351.75       990.      9290.     5.161     1.31   1.177 
 BA-133   1423.02   356.00     11007.       -60.    -0.034   245.91   1.162s
 I-131    1456.95   364.48       672.        -6.    -0.003   846.89   1.170 
 Cf-249   1550.79   387.95       878.        53.     0.029    80.13   1.193 
 SN-113   1565.74   391.69      1161.        20.     0.011   241.08   1.196s
 SB-125   1710.45   427.88       676.        -7.    -0.004   728.20   1.232s
 AG-108M  1734.69   433.94       544.       -21.    -0.012   218.55   1.238s
 PM-146   1814.45   453.88       500.        34.     0.019   129.90   1.257s
 SB-125   1852.39   463.37       887.        -9.    -0.005   452.54   1.266s
 Ir-192   1871.16   468.06       912.       -32.    -0.018   136.06   1.271s
 BE-7     1907.62   477.18       198.        66.     0.036    41.05   0.612s
 La-140   1947.20   487.07       204.       168.     0.093    18.67   1.313 
 RU-103   1987.11   497.05       456.       -48.    -0.027    87.94   1.298s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:53:19 AMPage  7
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191267.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RH-106   2046.35   511.86       627.       179.     0.100    21.11   2.563s
 Kr-85    2054.81   513.98       851.       -14.    -0.008   289.09   1.315s
 Ba-140   2147.92   537.26       351.        37.     0.021   104.66   1.337s
 CS-134   2251.82   563.24       364.        -6.    -0.003   650.36   1.362 
 CS-134   2276.15   569.32       360.        -8.    -0.004   351.69   1.367s
 PA-234   2276.75   569.47       408.       -25.    -0.014   116.79   1.368s
 BI-207   2277.68   569.70       457.        -7.    -0.004   423.58   1.368s
 TL-208   2332.17   583.32       209.       278.     0.154    12.69   1.238 
 SB-125   2400.87   600.50      8850.        40.     0.022   332.59   1.397s
 SB-124   2409.79   602.73      8890.         0.     0.000  1000.00   1.399s
 CS-134   2417.71   604.71      8865.        25.     0.014   528.23   1.401s
 BI-214   2436.11   609.31       246.      7396.     4.109     1.20   1.406D
 RU-103   2440.06   610.30      8890.         0.     0.000  1000.00   1.406s
 PM-144   2471.12   618.06      1421.      7469.     4.150     1.36   1.414s
 RH-106   2486.54   621.92      7890.       -38.    -0.021   332.27   1.417s
 SB-125   2542.43   635.89       262.        33.     0.019    70.83   1.430s
 I-131    2546.77   636.97       323.       -17.    -0.009   154.13   1.432s
 AG-110M  2629.92   657.76       602.       -46.    -0.026    76.47   1.451s
 CS-137   2645.51   661.66       795.       -52.    -0.029    77.47   1.455s
 PM-144   2785.05   696.54       243.        20.     0.011   164.02   1.487s
 NB-94    2809.11   702.56       169.       129.     0.072    23.41   1.592 
 SB-124   2890.04   722.79       675.       -50.    -0.028    74.21   1.512s
 AG-108M  2890.65   722.94       725.       -50.    -0.028    76.82   1.512 
 EU-154   2892.34   723.36       776.       -50.    -0.028    79.35   1.512s
 ZR-95    2895.69   724.20       760.        18.     0.010   214.61   1.513s
 BI-212   2907.58   727.17       800.       -24.    -0.013   167.91   1.516s
 PM-146   2941.78   735.72       280.       -22.    -0.012   162.75   1.524 
 PM-146   2987.55   747.16       238.       -17.    -0.009   194.03   1.535s
 ZR-95    3025.83   756.73       299.       -43.    -0.024    86.75   1.543s
 AG-110M  3054.69   763.94      1196.       -31.    -0.017   157.13   1.550s
 NB-95    3062.08   765.79      1149.         9.     0.005   543.77   1.552s
 PA-234M  3064.57   766.41      1158.         0.     0.000  1000.00   1.552 
 EU-152   3114.61   778.92       215.        14.     0.008   218.44   1.564s
 BI-212   3140.62   785.42       247.       174.     0.096    20.65   1.570 
 CS-134   3182.43   795.87       459.        19.     0.011   158.54   1.579s
 TL-210   3197.35   799.60       455.        23.     0.013   135.37   1.583s
 CS-134   3206.76   801.95       696.       -47.    -0.026    80.00   1.585s
 CO-58    3242.06   810.78       229.        -6.    -0.003   567.64   1.593s
 La-140   3262.05   815.77       528.       -35.    -0.019    94.83   1.598 
 Cs-136   3272.97   818.50       463.        36.     0.020    85.06   1.600s
 MN-54    3338.38   834.85       303.       -17.    -0.010   214.50   1.615s
 Co-56    3386.08   846.77       270.       -16.    -0.009   227.16   1.626 
 TL-208   3441.27   860.56       285.        16.     0.009   233.31   1.638s
 NB-94    3483.41   871.10       294.         7.     0.004   348.47   1.648s
 EU-154   3491.95   873.23       364.       -43.    -0.024    65.27   1.650s
 PA-234   3521.16   880.53       463.        37.     0.020    84.11   1.657 
 PA-234   3532.00   883.24       500.        37.     0.021    87.14   1.659s
 AG-110M  3537.78   884.68       601.       -42.    -0.024    83.15   1.660s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:53:19 AMPage  8
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191267.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Sc-46    3556.17   889.28       454.        36.     0.020    84.99   1.664 
 Y-88     3591.22   898.04       250.        12.     0.007   291.11   1.672s
 AC-228   3643.57   911.12       216.       215.     0.119    19.33   1.470 
 AG-110M  3749.09   937.49       790.       -75.    -0.041    83.56   1.708s
 PA-234   3783.21   946.02       145.         9.     0.005   312.39   1.716s
 EU-152   3855.60   964.11       460.        40.     0.022    76.73   1.732s
 AC-228   3875.47   969.07       130.        93.     0.052    27.55   1.135s
 EU-154   3984.54   996.33       522.       -39.    -0.022    83.96   1.761s
 PA-234M  4003.42  1001.05       170.       106.     0.059    32.24   1.688 
 EU-154   4018.33  1004.77       497.        -8.    -0.004   406.42   1.768s
 Co-56    4150.66  1037.84       181.       -21.    -0.012   145.10   1.798s
 Cs-136   4191.60  1048.07       317.       -38.    -0.021    68.77   1.807s
 RH-106   4200.76  1050.36       277.        37.     0.021    65.31   1.809s
 BI-207   4253.99  1063.66       192.       -14.    -0.008   226.55   1.820s
 Ga-68    4308.98  1077.40       155.        22.     0.012   128.33   1.833s
 FE-59    4396.44  1099.25       187.        -5.    -0.003   667.08   1.852s
 EU-152   4447.76  1112.07      2156.       -39.    -0.022   167.36   1.863s
 ZN-65    4461.66  1115.55      2117.       -25.    -0.014   263.66   1.866s
 BI-214   4480.75  1120.32       208.      1712.     0.951     3.41   1.743 
 Sc-46    4481.68  1120.55      2092.         0.     0.000  1000.00   1.870 
 Ta-182   4484.69  1121.30      2096.       -20.    -0.011   332.84   1.871 
 CO-60    4692.57  1173.24       133.        20.     0.011   135.35   1.916 
 Ta-182   4755.86  1189.05       149.       -16.    -0.009   171.85   1.930 
 Ta-182   4885.39  1221.41       210.       -41.    -0.023    83.44   1.957 
 Co-56    4952.92  1238.28       813.       -34.    -0.019   118.78   1.972 
 NA-22    5098.03  1274.53       164.        -4.    -0.002   421.11   2.003 
 EU-154   5098.08  1274.54       169.         0.     0.000  1000.00   2.003 
 FE-59    5166.35  1291.60       147.       -18.    -0.010   157.02   2.017s
 TL-210   5252.04  1313.00       113.         7.     0.004   376.50   2.036 
 CO-60    5330.11  1332.50       159.       -33.    -0.018    92.11   2.052 
 AG-110M  5537.48  1384.30       622.        29.     0.016   122.37   2.096s
 EU-152   5632.39  1408.00       126.       244.     0.136    12.82   2.115s
 K-40     5843.85  1460.81        61.       252.     0.140     9.68   2.611s
 La-140   6386.02  1596.21       114.        12.     0.007   216.83   2.269s
 SB-124   6765.58  1690.98        57.        14.     0.008   136.56   2.345s
 BI-214   7059.73  1764.42        24.      1356.     0.753     2.92   1.990 
 Co-56    7087.48  1771.35      1443.       -22.    -0.012   243.11   2.408s
 Y-88     7346.69  1836.06        60.         9.     0.005   221.94   2.459s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:53:19 AMPage  9
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191267.An1            
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   2.1298E+01                                      5.31E+01             
                           477.60 2.130E+01  (  2.216E+01 4.11E+01 1.05E+01 G  
 
NA-22    C  -3.0438E-01                                      9.50E+02             
                          1274.53-3.044E-01 &(  4.386E+00 4.21E+02 9.99E+01 G  
 
K-40     N   1.8473E+02                                      4.66E+11             
                          1460.83 1.847E+02  (  2.856E+01 9.68E+00 1.07E+01 G  
 
Sc-46    F   1.9452E+00                                      8.38E+01             
                           889.28 1.945E+00 &(  5.488E+00 8.50E+01 1.00E+02 G  
                          1120.55 0.000E+00 -   1.375E+01 1.00E+03 1.00E+02 G  
 
CR-51    F   1.5714E+01                                      2.77E+01             
                           320.08 1.571E+01 &(  1.213E+02 2.33E+02 9.94E+00 G  
 
MN-54    C  -8.9115E-01                                      3.12E+02             
                           834.85-8.911E-01 ?(  4.312E+00 2.14E+02 1.00E+02 G  
 
FE-59    F  -5.1876E-01                                      4.45E+01             
                          1099.25-5.188E-01 &(  7.379E+00 6.67E+02 5.65E+01 G  
                          1291.60-3.010E+00 +   9.731E+00 1.57E+02 4.32E+01 G  
 
Co-56    C  -8.3144E-01                                      7.73E+01             
                           846.77-8.314E-01 ?(  4.120E+00 2.27E+02 9.99E+01 G  
                          1238.28-3.565E+00 +   1.409E+01 1.19E+02 6.61E+01 G  
                          1037.84-9.089E+00 +   2.789E+01 1.45E+02 1.41E+01 G  
                          1771.35-1.315E+01 +   1.065E+02 2.43E+02 1.55E+01  A 
 
CO-58    C  -2.8674E-01                                      7.09E+01             
                           810.78-2.867E-01 ?(  3.703E+00 5.68E+02 9.95E+01 G  
 
CO-60    F  -2.3737E+00                                      1.93E+03             
                          1332.50-2.374E+00  (  4.462E+00 9.21E+01 1.00E+02 G  
                          1173.24 1.298E+00 +   3.730E+00 1.35E+02 9.99E+01 G  
 
ZN-65    F  -3.1057E+00                                      2.44E+02             
                          1115.55-3.106E+00 ?(  2.724E+01 2.64E+02 5.06E+01 G  
 
NB-94    I   5.9949E+00                                      7.41E+06             
                           702.63 5.995E+00  (  2.931E+00 2.34E+01 9.79E+01 G  
                           871.10 3.714E-01 -   4.384E+00 3.48E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:53:19 AMPage 10
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191267.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZR-95    I  -3.7745E+00                                      6.40E+01             
                           756.73-3.774E+00 ?(  7.319E+00 8.67E+01 5.45E+01 G  
                           724.20 1.920E+00 +   1.378E+01 2.15E+02 4.42E+01 G  
 
NB-95    I   4.2751E-01                                      6.40E+01             
                           765.79 4.275E-01 ?(  7.777E+00 5.44E+02 9.98E+01 G  
 
RU-103   I  -1.8641E+00                                      3.93E+01             
                           497.05-1.864E+00 ?(  3.954E+00 8.79E+01 9.09E+01 G  
                           610.30 0.000E+00 +   3.148E+02 1.00E+03 5.75E+00 GA 
 
RH-106   I   5.9952E+00                                      3.74E+02             
                           621.92-1.583E+01 &(  1.742E+02 3.32E+02 9.93E+00 G  
                          1050.36 1.449E+02 ?(  3.124E+02 6.53E+01 1.56E+00 G  
                           511.86 3.223E+01     2.145E+01 2.11E+01 2.00E+01 GA 
 
AG-108M  C  -7.3642E-01                                      1.53E+05             
                           433.94-7.364E-01 ?(  3.907E+00 2.19E+02 9.05E+01 G  
                           722.94-2.572E+00 +   6.537E+00 7.68E+01 9.08E+01 G  
                           614.28 3.803E-01 &   2.023E+01 1.61E+03 8.98E+01 G  
 
AG-110M  F  -9.4306E-02                                      2.50E+02             
                           884.68-3.129E+00  (  8.626E+00 8.31E+01 7.27E+01 G  
                           657.76-2.113E+00 +   5.349E+00 7.65E+01 9.46E+01 G  
                           937.49-1.215E+01 +   2.175E+01 8.36E+01 3.44E+01 G  
                          1384.30 8.987E+00 ?(  3.666E+01 1.22E+02 2.43E+01 G  
                           763.94-6.780E+00 &   3.546E+01 1.57E+02 2.23E+01 G  
 
SN-113   F   9.2032E-01                                      1.15E+02             
                           391.69 9.203E-01 ?(  7.404E+00 2.41E+02 6.40E+01 G  
 
SB-124   F   8.4500E-01                                      6.02E+01             
                           602.73 0.000E+00 *(  1.825E+01 1.00E+03 9.83E+01 G  
                          1690.98 2.582E+00 ?(  6.989E+00 1.37E+02 4.78E+01 G  
                           722.79-2.160E+01 &   5.302E+01 7.42E+01 1.08E+01 G  
 
SB-125   I   4.7787E+00                                      1.01E+03             
                           427.88-7.424E-01 &(  1.314E+01 7.28E+02 2.96E+01 G  
                           600.50 9.073E+00 ?(  9.993E+01 3.33E+02 1.79E+01 G  
                           635.89 1.245E+01 ?(  2.918E+01 7.08E+01 1.13E+01 G  
                           463.37-2.973E+00 +   4.508E+01 4.53E+02 1.05E+01 G  
 
I-131    I   1.4616E+00                                      8.02E+00             
                           364.48-2.039E-01 ?(  4.198E+00 8.47E+02 8.17E+01 G  
                           284.30 2.362E+01 &(  5.663E+01 9.53E+01 6.14E+00 G  
                           636.97-9.838E+00 &   5.093E+01 1.54E+02 7.17E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:53:19 AMPage 11
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191267.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Gd-153   F  -4.3482E+00                                      2.42E+02             
                            97.50-4.348E+00 *(  2.055E+01 1.43E+02 3.00E+01 G  
                           103.20-5.965E+00 +   2.833E+01 1.44E+02 2.18E+01 G  
 
Ga-68    C   4.9182E+01                                      4.71E-02             
                          1077.40 4.918E+01 ?(  1.336E+02 1.28E+02 3.30E+00 G  
 
Tc-99m   I  -2.7019E-07                                      2.51E-01             
                           140.51-2.702E-07 %(  7.985E+00 8.91E+08 8.93E+01 G  
 
BA-133   F  -2.6553E+00                                      3.85E+03             
                           356.00-2.655E+00 ?(  2.161E+01 2.46E+02 6.20E+01 G  
                           302.85-8.176E+00 &   6.407E+01 2.37E+02 1.83E+01 G  
                           383.84-1.185E+00 %   6.243E+01 1.58E+03 8.94E+00 GA 
                            80.99-4.801E+00 +   3.612E+01 2.28E+02 3.41E+01 GA 
 
CS-134   I   1.0836E+00                                      7.54E+02             
                           795.87 1.121E+00 ?(  5.952E+00 1.59E+02 8.55E+01 G  
                           604.71 1.051E+00 &(  1.839E+01 5.28E+02 9.76E+01 G  
                           569.32-1.939E+00 +   2.304E+01 3.52E+02 1.54E+01 G  
                           801.95-2.724E+01 +   7.217E+01 8.00E+01 8.69E+00 G  
                           563.24-2.773E+00 &   4.235E+01 6.50E+02 8.35E+00 G  
 
CS-137   I  -2.6674E+00                                      1.10E+04             
                           661.66-2.667E+00 ?(  6.837E+00 7.75E+01 8.52E+01 G  
 
CE-139   F   1.7347E+00                                      1.38E+02             
                           165.85 1.735E+00 &(  5.699E+00 9.93E+01 7.99E+01 G  
 
Ba-140   I   5.6535E+00                                      1.28E+01             
                           537.26 5.654E+00  (  1.375E+01 1.05E+02 2.44E+01 G  
                           162.66-1.083E+01 +   7.436E+01 2.07E+02 6.22E+00 G  
                           304.85-3.516E+01 &   2.743E+02 2.36E+02 4.29E+00 G  
 
La-140   I   4.8439E+00                                      1.28E+01             
                          1596.21 1.056E+00 &(  4.618E+00 2.17E+02 9.54E+01 G  
                           487.02 1.279E+01  (  5.272E+00 1.87E+01 4.55E+01 G  
                           328.76-3.139E+00 +   2.472E+01 2.37E+02 2.03E+01 G  
                           815.77-7.564E+00 +   2.384E+01 9.48E+01 2.33E+01 G  
 
CE-141   I   2.8408E+00                                      3.25E+01             
                           145.44 2.841E+00 ?(  8.534E+00 9.09E+01 4.82E+01 G  
 
CE-144   I   1.1487E+01                                      2.85E+02             
                           133.54 1.149E+01 ?(  6.134E+01 1.61E+02 1.11E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:53:19 AMPage 12
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191267.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PM-144   C   1.5629E+02                                      3.63E+02             
                           696.54 9.262E-01 ?(  3.430E+00 1.64E+02 9.90E+01 G  
                           618.06 3.115E+02 ?(  7.438E+00 1.36E+00 9.91E+01 G  
 
EU-152   F   7.6127E+00                                      4.94E+03             
                           121.78 1.409E+00  (  1.438E+01 3.07E+02 2.86E+01 G  
                           344.29-6.158E+00 +   2.161E+01 1.06E+02 2.65E+01 G  
                          1112.07-1.830E+01 +   1.017E+02 1.67E+02 1.36E+01 G  
                           778.92 5.416E+00 &(  2.682E+01 2.18E+02 1.29E+01 G  
                           964.11 1.578E+01  (  4.012E+01 7.67E+01 1.46E+01 G  
                           244.69 1.901E+01 ?(  1.044E+02 1.66E+02 7.58E+00 G  
                          1408.00 8.812E+01 @   1.987E+01 1.28E+01 2.10E+01 GA 
 
EU-154   I   5.4301E-01                                      3.14E+03             
                           123.10 5.430E-01 &(  9.256E+00 5.12E+02 4.08E+01 G  
                          1274.54 0.000E+00 &   1.261E+01 1.00E+03 3.52E+01 G  
                           723.36-1.156E+01 +   3.037E+01 7.93E+01 2.02E+01 G  
                           873.23-1.842E+01 +   3.967E+01 6.53E+01 1.23E+01 G  
                          1004.77-2.542E+00 &   3.479E+01 4.06E+02 1.80E+01 G  
                           996.33-2.162E+01 +   6.020E+01 8.40E+01 1.06E+01 G  
 
EU-155   I   5.8239E+00                                      1.81E+03             
                           105.31 5.824E+00 *(  2.615E+01 1.36E+02 2.12E+01 G  
                            86.54-5.219E+00 &   3.886E+01 2.25E+02 3.07E+01 G  
 
HF-181   F   2.0422E+00                                      4.24E+01             
                           482.00 1.138E-01 %(  7.049E+00 1.85E+03 8.05E+01 G  
                           133.02 2.938E+00 &(  1.562E+01 1.61E+02 4.33E+01 G  
                           345.83-1.140E+01 &   4.146E+01 1.10E+02 1.51E+01 G  
                           136.30 2.195E+01  (  1.174E+02 1.62E+02 5.85E+00 G  
 
Ta-182   F  -3.5613E+00                                      1.14E+02             
                          1121.30-3.561E+00  (  3.946E+01 3.33E+02 3.49E+01 G  
                          1221.41-1.043E+01 +   1.767E+01 8.34E+01 2.70E+01 G  
                          1189.05-6.714E+00 +   2.452E+01 1.72E+02 1.62E+01 G  
 
Hg-203   F  -9.7925E-01                                      4.66E+01             
                           279.20-9.793E-01 ?(  5.487E+00 1.69E+02 8.15E+01 G  
 
TL-208   N   1.3023E+01                                      6.98E+02             
                           583.02 1.302E+01  (P 3.284E+00 1.27E+01 8.45E+01 G  
                           277.28-2.462E+01 -   6.648E+01 8.16E+01 6.31E+00 G  
                           860.56 6.768E+00 &   3.443E+01 2.33E+02 1.24E+01 G  
 
PM-146   C   1.7173E+00                                      2.02E+03             
                           453.88 1.717E+00 &(  5.400E+00 1.30E+02 6.50E+01 G  
                           747.16-2.372E+00 &   1.041E+01 1.94E+02 3.40E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:53:19 AMPage 13
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191267.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           735.72-4.587E+00 +   1.682E+01 1.63E+02 2.25E+01 G  
 
Y-88     F   7.7893E-01                                      1.07E+02             
                          1836.06 8.592E-01 ?(  3.705E+00 2.22E+02 9.92E+01 G  
                           898.04 6.939E-01 ?(  4.418E+00 2.91E+02 9.37E+01 G  
 
Cd-113m     -2.4607E+04                                      5.33E+03             
                           263.70-2.461E+04  (  6.557E+04 8.06E+01 6.00E-03   K
 
Cf-251   T   4.5188E+00                                      3.28E+05             
                           176.60 4.519E+00 &(  2.177E+01 1.92E+02 1.70E+01 G  
                           227.00 1.191E+01 &   5.833E+01 1.94E+02 6.30E+00 GA 
 
Cf-249   T   2.3431E+00                                      1.28E+05             
                           387.95 2.343E+00 &(  6.215E+00 8.01E+01 6.60E+01 G  
                           333.44-5.546E+00 &   3.283E+01 1.78E+02 1.55E+01 G  
 
Sn-126       1.7432E+01                                      3.65E+07             
                            87.57 1.743E+01 }   3.066E+01 1.82E+01 3.75E+01 GA 
                            64.28 1.743E+01 ?(  8.417E+01 1.46E+02 9.70E+00 G  
                            86.94 1.743E+01 }   1.292E+02 7.77E+01 9.04E+00 GA 
 
PB-210   N   5.1078E+02                                      8.14E+03             
                            46.54 5.108E+02 @(P 1.202E+02 9.78E+00 4.25E+00 G  
 
PB-212   N   3.2197E+01                                      6.98E+02             
                           238.63 3.220E+01  (  6.207E+00 6.88E+00 4.33E+01 G  
                           300.03-4.525E+01 -   3.632E+02 2.43E+02 3.28E+00 GA 
 
PB-214   N   6.7096E+02                                      5.84E+05             
                           351.93 6.679E+02  (  1.074E+01 1.31E+00 3.76E+01 G  
                           295.09 6.770E+02  (  1.866E+01 1.90E+00 1.93E+01 G  
                           242.00 6.756E+02     3.760E+01 2.61E+00 7.43E+00 GA 
 
BI-207   C  -1.1519E+00                                      1.18E+04             
                          1063.66-1.152E+00 ?(  5.536E+00 2.27E+02 7.45E+01 G  
                           569.70-2.854E-01 +   4.076E+00 4.24E+02 9.77E+01 G  
 
BI-212   N  -1.4788E+01                                      6.98E+02             
                           727.17-1.479E+01  (  8.289E+01 1.68E+02 7.55E+00 G  
                           785.42 6.673E+02     2.920E+02 2.07E+01 1.28E+00 GA 
 
U-235    N   1.6990E+01                                      2.57E+11             
                           143.79 1.204E+01 ?(  4.691E+01 1.18E+02 1.10E+01 G  
                           205.33 2.782E+01  (  7.157E+01 1.02E+02 5.01E+00 G  
                           163.38 0.000E+00 -   9.173E+01 1.00E+03 5.08E+00 G  
                           185.72 7.084E+01 @ P 6.551E+00 4.59E+00 5.40E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:53:19 AMPage 14
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191267.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-214   N   6.5632E+02                                      5.84E+05             
                           609.31 6.563E+02  (P 6.722E+00 1.20E+00 4.61E+01 G  
                          1120.29 7.222E+02 +   2.948E+01 3.41E+00 1.51E+01 G  
                          1764.49 8.049E+02 +   1.502E+01 2.92E+00 1.54E+01 G  
 
BI-210M  T   3.1663E+00                                      1.10E+09             
                           265.83 2.903E+00 &(  8.409E+00 8.75E+01 5.00E+01 G  
                           304.90 3.636E+00 &(  4.183E+01 3.48E+02 2.80E+01 G  
 
AC-228   N   3.9108E+01                                      2.10E+03             
                           911.07 4.059E+01  (  1.344E+01 1.93E+01 2.90E+01 G  
                           968.97 3.050E+01  (  1.831E+01 2.75E+01 1.75E+01 G  
                           338.32 4.804E+01 *(  2.607E+01 2.37E+01 1.20E+01 G  
                            93.35 2.746E+01 -   2.000E+02 2.20E+02 5.56E+00 XA 
 
TH-227   N  -1.6332E+01                                      7.95E+03             
                           256.24-1.633E+01 ?(  6.413E+01 1.18E+02 7.00E+00 G  
                           235.97 1.128E+01 +   6.282E+01 1.68E+02 1.23E+01 G  
                            50.14-2.447E+01 +   1.149E+02 1.42E+02 8.00E+00 G  
 
TH-229   N  -2.8011E+01                                      2.68E+06             
                           193.51-2.801E+01 ?(  8.816E+01 1.25E+02 4.40E+00 G  
                           210.85-4.157E+00 %   1.222E+02 1.16E+03 2.99E+00 G  
 
TH-234   N   2.5019E+02                                      1.63E+12             
                            92.59 2.502E+02  (P 5.439E+01 7.30E+00 5.58E+00 G  
                            63.29 3.791E+02 + P 1.053E+02 9.07E+00 3.81E+00 G  
 
PA-231   N  -5.1998E+01                                      1.20E+07             
                           302.65-5.200E+01 &(  4.087E+02 2.38E+02 2.88E+00 G  
                           300.07-6.033E+01 +   4.800E+02 2.40E+02 2.46E+00 G  
 
PA-234   N   2.4822E+00                                      1.63E+12             
                           131.29-7.182E+00  (  2.836E+01 1.19E+02 1.80E+01 G  
                           946.02 3.580E+00 +   2.470E+01 3.12E+02 1.34E+01 G  
                           569.47-1.178E+01 +   4.596E+01 1.17E+02 8.20E+00 G  
                           883.24 2.060E+01  (  5.961E+01 8.71E+01 9.60E+00 G  
                           880.53 3.284E+01     9.167E+01 8.41E+01 6.00E+00 GA 
 
PA-234M  N   7.3900E+02                                      1.63E+12             
                          1001.00 7.390E+02  (  4.452E+02 3.22E+01 8.37E-01 G  
                           766.41 0.000E+00 -   2.651E+03 1.00E+03 2.94E-01 G  
 
AM-241   T   5.0131E+00                                      1.58E+05             
                            59.54 5.013E+00 ?(  2.437E+01 1.47E+02 3.59E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:53:19 AMPage 15
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191267.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cs-136   F   1.8490E+00                                      1.30E+01             
                           818.50 1.849E+00 &(  5.220E+00 8.51E+01 1.00E+02 G  
                          1048.07-2.855E+00 +   6.491E+00 6.88E+01 8.00E+01 G  
                           340.57-3.604E+00 +   1.349E+01 1.13E+02 4.69E+01 G  
 
Np-239   T   5.5041E+00                                      2.36E+00             
                           103.70-5.419E+00 +   2.587E+01 1.44E+02 2.40E+01 X  
                           106.13 5.504E+00 &(  2.497E+01 1.37E+02 2.27E+01 G  
                            99.50-8.682E+00 +   4.118E+01 1.43E+02 1.50E+01 X  
 
Nd-147       9.4729E-02                                      1.11E+01             
                           531.00 9.473E-02 %(  2.633E+01 1.18E+04 1.30E+01 G  
                            91.10-1.496E+00 +   3.996E+01 8.08E+02 2.83E+01 G  
 
TL-210   N   1.1364E+00                                      5.84E+05             
                           799.60 1.136E+00 ?(  5.144E+00 1.35E+02 9.90E+01 G  
                           296.00-1.853E+00 +   1.497E+01 2.44E+02 7.90E+01 G  
                          1313.00 2.280E+00     1.789E+01 3.76E+02 2.10E+01 GA 
 
Kr-85    I  -1.2018E+02                                      3.92E+03             
                           513.98-1.202E+02 ?(  1.163E+03 2.89E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:53:19 AMPage 16
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191267.An1            
                                                                                 
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14      5979.       -77.    -0.043   141.97  -2.447E+01   
 BA-133      80.99     26927.      -102.    -0.057   227.68  -4.801E+00   
 EU-155      86.54     26722.      -103.    -0.057   225.39  -5.219E+00   
 Nd-147      91.10     24824.       -28.    -0.015   807.58  -1.496E+00   
 Gd-153      97.50      7590.       -86.    -0.048   142.89  -4.348E+00   
 Np-239      99.50      7676.       -87.    -0.048   143.41  -8.682E+00   
 Gd-153     103.20      7763.       -87.    -0.048   143.61  -5.965E+00   
 Np-239     103.70      7850.       -87.    -0.048   144.33  -5.419E+00   
 EU-155     105.31      6275.        83.     0.046   135.74   5.824E+00   
 Np-239     106.13      6564.        84.     0.047   137.10   5.504E+00   
 EU-152     121.78      3430.        27.     0.015   307.36   1.409E+00   
 EU-154     123.10      2881.        15.     0.008   512.41   5.430E-01   
 PA-234     131.29      5190.       -86.    -0.048   119.37  -7.182E+00   
 HF-181     133.02      9102.        84.     0.047   160.78   2.938E+00   
 CE-144     133.54      9186.        84.     0.047   161.43   1.149E+01   
 HF-181     136.30      9270.        84.     0.047   161.69   2.195E+01   
 CO-57      136.47      9315.       -63.    -0.035   217.13  -8.971E+00   
 CE-141     145.44      3179.        88.     0.049    90.86   2.841E+00   
 Ba-140     162.66      3695.       -42.    -0.023   206.89  -1.083E+01   
 CE-139     165.85      3518.        85.     0.047    99.33   1.735E+00   
 Cf-251     176.60      2174.        46.     0.025   191.60   4.519E+00   
 TH-229     193.51      2160.       -70.    -0.039   125.37  -2.801E+01   
 Cf-251     227.00      1577.        38.     0.021   194.46   1.191E+01   
 TH-227     235.97      6712.        69.     0.038   168.25   1.128E+01   
 EU-152     244.69      6688.        70.     0.039   165.88   1.901E+01   
 TH-227     256.24      1993.       -54.    -0.030   118.42  -1.633E+01   
 Cd-113m    263.70      1462.       -68.    -0.038    80.58  -2.461E+04   
 Hg-203     279.20      1739.       -35.    -0.020   168.54  -9.793E-01   
 I-131      284.30      1016.        63.     0.035    95.34   2.362E+01   
 PA-231     300.07     11079.       -62.    -0.034   240.44  -6.033E+01   
 PA-233     300.18     11017.       -62.    -0.034   239.72  -2.395E+01   
 PA-231     302.65     10869.       -62.    -0.035   237.57  -5.200E+01   
 BA-133     302.85     10807.       -62.    -0.035   236.84  -8.176E+00   
 Ba-140     304.85     10744.       -62.    -0.035   235.79  -3.516E+01   
 CR-51      320.08     10468.        62.     0.035   233.25   1.571E+01   
 Cf-249     333.44      1726.       -33.    -0.018   177.99  -5.546E+00   
 Cs-136     340.57      2594.       -64.    -0.036   113.04  -3.604E+00   
 EU-152     344.29      2083.       -61.    -0.034   105.90  -6.158E+00   
 HF-181     345.83      2469.       -64.    -0.036   109.81  -1.140E+01   
 BA-133     356.00     11007.       -60.    -0.034   245.91  -2.655E+00   
 I-131      364.48       672.        -6.    -0.003   846.89  -2.039E-01   
 Cf-249     387.95       878.        53.     0.029    80.13   2.343E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:53:19 AMPage 17
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191267.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SN-113     391.69      1161.        20.     0.011   241.08   9.203E-01   
 SB-125     427.88       676.        -7.    -0.004   728.20  -7.424E-01   
 AG-108M    433.94       544.       -21.    -0.012   218.55  -7.364E-01   
 SB-125     463.37       887.        -9.    -0.005   452.54  -2.973E+00   
 Ir-192     468.06       912.       -32.    -0.018   136.06  -2.056E+00   
 RU-103     497.05       456.       -48.    -0.027    87.94  -1.864E+00   
 RH-106     511.86       627.       179.     0.100    21.11   3.223E+01   
 Kr-85      513.98       851.       -14.    -0.008   289.09  -1.202E+02   
 Ba-140     537.26       351.        37.     0.021   104.66   5.654E+00   
 PA-234     569.47       408.       -25.    -0.014   116.79  -1.178E+01   
 BI-207     569.70       457.        -7.    -0.004   423.58  -2.854E-01   
 SB-125     600.50      8850.        40.     0.022   332.59   9.073E+00   
 RH-106     621.92      7890.       -38.    -0.021   332.27  -1.583E+01   
 SB-125     635.89       262.        33.     0.019    70.83   1.245E+01   
 I-131      636.97       323.       -17.    -0.009   154.13  -9.838E+00   
 AG-110M    657.76       602.       -46.    -0.026    76.47  -2.113E+00   
 CS-137     661.66       795.       -52.    -0.029    77.47  -2.667E+00   
 SB-124     722.79       675.       -50.    -0.028    74.21  -2.160E+01   
 AG-108M    722.94       725.       -50.    -0.028    76.82  -2.572E+00   
 EU-154     723.36       776.       -50.    -0.028    79.35  -1.156E+01   
 ZR-95      724.20       760.        18.     0.010   214.61   1.920E+00   
 BI-212     727.17       800.       -24.    -0.013   167.91  -1.479E+01   
 ZR-95      756.73       299.       -43.    -0.024    86.75  -3.774E+00   
 AG-110M    763.94      1196.       -31.    -0.017   157.13  -6.780E+00   
 NB-95      765.79      1149.         9.     0.005   543.77   4.275E-01   
 EU-152     778.92       215.        14.     0.008   218.44   5.416E+00   
 BI-212     785.42       247.       174.     0.096    20.65   6.673E+02   
 CO-58      810.78       229.        -6.    -0.003   567.64  -2.867E-01   
 Cs-136     818.50       463.        36.     0.020    85.06   1.849E+00   
 MN-54      834.85       303.       -17.    -0.010   214.50  -8.911E-01   
 Co-56      846.77       270.       -16.    -0.009   227.16  -8.314E-01   
 EU-154     873.23       364.       -43.    -0.024    65.27  -1.842E+01   
 PA-234     880.53       463.        37.     0.020    84.11   3.284E+01   
 PA-234     883.24       500.        37.     0.021    87.14   2.060E+01   
 AG-110M    884.68       601.       -42.    -0.024    83.15  -3.129E+00   
 Y-88       898.04       250.        12.     0.007   291.11   6.939E-01   
 AG-110M    937.49       790.       -75.    -0.041    83.56  -1.215E+01   
 PA-234     946.02       145.         9.     0.005   312.39   3.580E+00   
 EU-152     964.11       460.        40.     0.022    76.73   1.578E+01   
 EU-154     996.33       522.       -39.    -0.022    83.96  -2.162E+01   
 EU-154    1004.77       497.        -8.    -0.004   406.42  -2.542E+00   
 Co-56     1037.84       181.       -21.    -0.012   145.10  -9.089E+00   
 Cs-136    1048.07       317.       -38.    -0.021    68.77  -2.855E+00   
 RH-106    1050.36       277.        37.     0.021    65.31   1.449E+02   
 BI-207    1063.66       192.       -14.    -0.008   226.55  -1.152E+00   
 Ga-68     1077.40       155.        22.     0.012   128.33   4.918E+01   
 FE-59     1099.25       187.        -5.    -0.003   667.08  -5.188E-01   
 EU-152    1112.07      2156.       -39.    -0.022   167.36  -1.830E+01   

                                 (Page 19 of 22)

Page 1238 of 1765



      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:53:19 AMPage 18
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191267.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 ZN-65     1115.55      2117.       -25.    -0.014   263.66  -3.106E+00   
 Ta-182    1121.30      2096.       -20.    -0.011   332.84  -3.561E+00   
 CO-60     1173.24       133.        20.     0.011   135.35   1.298E+00   
 Ta-182    1189.05       149.       -16.    -0.009   171.85  -6.714E+00   
 Ta-182    1221.41       210.       -41.    -0.023    83.44  -1.043E+01   
 Co-56     1238.28       813.       -34.    -0.019   118.78  -3.565E+00   
 NA-22     1274.53       164.        -4.    -0.002   421.11  -3.044E-01   
 FE-59     1291.60       147.       -18.    -0.010   157.02  -3.010E+00   
 CO-60     1332.50       159.       -33.    -0.018    92.11  -2.374E+00   
 AG-110M   1384.30       622.        29.     0.016   122.37   8.987E+00   
 EU-152    1408.00       126.       244.     0.136    12.82   8.812E+01   
 SB-124    1690.98        57.        14.     0.008   136.56   2.582E+00   
 Co-56     1771.35      1443.       -22.    -0.012   243.11  -1.315E+01   
 Y-88      1836.06        60.         9.     0.005   221.94   8.592E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7    A    2.1298E+01    2.1298E+01    4.105E+01%                2.22E+01
 NA-22  #A   -3.0438E-01   -3.0438E-01    4.211E+02%                4.39E+00
 K-40         1.8473E+02    1.8473E+02    9.676E+00%                2.86E+01
 Sc-46   A    1.9452E+00    1.9452E+00    8.499E+01%                5.49E+00
 CR-51  #A    1.5714E+01    1.5714E+01    2.332E+02%                1.21E+02
 MN-54  #A   -8.9115E-01   -8.9115E-01    2.145E+02%                4.31E+00
 FE-59  #A   -5.1875E-01   -5.1876E-01    6.671E+02%                7.38E+00
 Co-56  #A   -8.3143E-01   -8.3144E-01    2.272E+02%                4.12E+00
 CO-57  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.82E+00
 CO-58  #A   -2.8674E-01   -2.8674E-01    5.676E+02%                3.70E+00
 CO-60  #A   -2.3737E+00   -2.3737E+00    9.211E+01%                4.46E+00
 ZN-65  #A   -3.1057E+00   -3.1057E+00    2.637E+02%                2.72E+01
 NB-94        5.9949E+00    5.9949E+00    2.341E+01%                2.93E+00
 ZR-95  #A   -3.7745E+00   -3.7745E+00    8.675E+01%                7.32E+00
 NB-95  #A    4.2751E-01    4.2751E-01    5.438E+02%                7.78E+00
 RU-103 #A   -1.8641E+00   -1.8641E+00    8.794E+01%                3.95E+00
 RH-106 #A    5.9952E+00    5.9952E+00    6.531E+01%                1.74E+02
 AG-108M#A   -7.3642E-01   -7.3642E-01    2.185E+02%                3.91E+00
 AG-110M#A   -9.4306E-02   -9.4306E-02    7.397E+01%                8.63E+00
 SN-113 #A    9.2032E-01    9.2032E-01    2.411E+02%                7.40E+00
 SB-124 #A    8.4499E-01    8.4500E-01    1.366E+02%                1.83E+01
 SB-125 #A    4.7787E+00    4.7787E+00    7.083E+01%                1.31E+01
 I-131  #A    1.4616E+00    1.4616E+00    9.534E+01%                4.20E+00
 Gd-153 #A   -4.3482E+00   -4.3482E+00    1.429E+02%                2.06E+01
 Ga-68  #A    4.8665E+01    4.9182E+01    1.283E+02%                1.34E+02
 Tc-99m #A   -2.6965E-07   -2.7019E-07    8.915E+08%                7.98E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:53:19 AMPage 19
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191267.An1            
                                                                                 
 BA-133 #A   -2.6553E+00   -2.6553E+00    2.459E+02%                2.16E+01
 CS-134  A    1.0836E+00    1.0836E+00    1.585E+02%                5.95E+00
 CS-137 #A   -2.6674E+00   -2.6674E+00    7.747E+01%                6.84E+00
 CE-139 #A    1.7347E+00    1.7347E+00    9.933E+01%                5.70E+00
 Ba-140 #A    5.6533E+00    5.6535E+00    1.047E+02%                1.38E+01
 La-140  C    4.8437E+00    4.8439E+00    1.867E+01%                4.62E+00
 CE-141 #A    2.8407E+00    2.8408E+00    9.086E+01%                8.53E+00
 CE-144 #A    1.1487E+01    1.1487E+01    1.614E+02%                6.13E+01
 PM-144 #C    1.5629E+02    1.5629E+02    1.359E+00%                3.43E+00
 EU-152 #A    7.6127E+00    7.6127E+00    7.673E+01%                1.44E+01
 EU-154 #A    5.4301E-01    5.4301E-01    5.124E+02%                9.26E+00
 EU-155 #A    5.8239E+00    5.8239E+00    1.357E+02%                2.62E+01
 HF-181 #A    2.0422E+00    2.0422E+00    1.608E+02%                7.05E+00
 Ta-182 #A   -3.5613E+00   -3.5613E+00    3.328E+02%                3.95E+01
 Hg-203 #A   -9.7924E-01   -9.7925E-01    1.685E+02%                5.49E+00
 TL-208       1.3023E+01    1.3023E+01    1.269E+01%                3.28E+00
 PM-146  A    1.7173E+00    1.7173E+00    1.299E+02%                5.40E+00
 Y-88   #A    7.7893E-01    7.7893E-01    1.830E+02%                3.70E+00
 Cd-113m#A   -2.4607E+04   -2.4607E+04    8.058E+01%                6.56E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.02E+02
 Cf-251 #A    4.5188E+00    4.5188E+00    1.916E+02%                2.18E+01
 Cf-249 #A    2.3431E+00    2.3431E+00    8.013E+01%                6.21E+00
 Sn-126 #A    1.7432E+01    1.7432E+01    1.460E+02%                8.42E+01
 PB-210 #     5.1078E+02    5.1078E+02    9.778E+00%                1.20E+02
 PB-212       3.2197E+01    3.2197E+01    6.883E+00%                6.21E+00
 PB-214       6.7096E+02    6.7096E+02    1.153E+00%                1.07E+01
 BI-207 #A   -1.1519E+00   -1.1519E+00    2.266E+02%                5.54E+00
 BI-212 #A   -1.4788E+01   -1.4788E+01    1.679E+02%                8.29E+01
 U-235   A    1.6990E+01    1.6990E+01    7.807E+01%                4.69E+01
 BI-214       6.5632E+02    6.5632E+02    1.201E+00%                6.72E+00
 BI-210M#A    3.1663E+00    3.1663E+00    8.752E+01%                8.41E+00
 AC-228       3.9108E+01    3.9108E+01    1.373E+01%                1.34E+01
 TH-227 #A   -1.6332E+01   -1.6332E+01    1.184E+02%                6.41E+01
 TH-229 #A   -2.8011E+01   -2.8011E+01    1.254E+02%                8.82E+01
 TH-234       2.5019E+02    2.5019E+02    7.302E+00%                5.44E+01
 PA-231 #A   -5.1998E+01   -5.1998E+01    2.376E+02%                4.09E+02
 PA-233 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.32E+01
 PA-234 #A    2.4822E+00    2.4822E+00    7.390E+01%                2.84E+01
 PA-234M      7.3900E+02    7.3900E+02    3.224E+01%                4.45E+02
 AM-241 #A    5.0131E+00    5.0131E+00    1.470E+02%                2.44E+01
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                9.13E+01
 Ir-192 #A    0.0000E+00    0.0000E+00    7.071E+02%                1.39E+01
 Cs-136 #A    1.8489E+00    1.8490E+00    8.506E+01%                5.22E+00
 Np-239 #A    5.5030E+00    5.5041E+00    1.371E+02%                2.50E+01
 Nd-147 #A    9.4725E-02    9.4729E-02    1.182E+04%                2.63E+01
 TL-210  A    1.1364E+00    1.1364E+00    1.354E+02%                5.14E+00
 Kr-85  #A   -1.2018E+02   -1.2018E+02    2.891E+02%                1.16E+03
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 9:53:19 AMPage 20
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191267.An1            
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.1 keV)     3.124E+03  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.1 keV) 3.1235967E+03  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 8_Gamma_20191246 
-----------------------------------------------------------------------------                      
   Sample Description: 430282_Gamma_160-34280-A-9-B 
             Detector: Detector # 8       
             Batch ID: 430282                 
    Work Order Number: Gamma   
           Lot Number: 160-34280-A-9-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 13:41        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 13:41:25     Real Time: 1847   sec
        Analysis Time: 6/20/2019 14:12        Dead Time: 2.53   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 8_Soil_TunaCan.Clb
  Efficiency Cal Desc: 8_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 10:35
      Energy Cal Date: 2/28/2012 10:34                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 8_2019-06-08_1510.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -1.337E+00          665.2     8.892E+00    8.892E+00    3.012E+01
NA-22      1.068E+00           61.2     6.541E-01    6.562E-01    2.145E+00
K-40       1.699E+02            8.7     1.472E+01    1.710E+01    1.937E+01
Sc-46      2.559E-01          394.2     1.009E+00    1.009E+00    3.459E+00
CR-51     -9.226E+00          104.4     9.628E+00    9.641E+00    3.201E+01
MN-54     -3.721E-02         2752.3     1.024E+00    1.024E+00    2.399E+00
FE-59      2.004E-01          177.0     3.547E-01    3.548E-01    4.842E+00
Co-56      5.622E+00           13.6     7.663E-01    8.189E-01    2.503E+00
CO-57     -8.972E-01           77.4     6.942E-01    6.958E-01    2.296E+00
CO-58     -1.219E+00           79.2     9.659E-01    9.680E-01    3.215E+00
CO-60      7.122E-01           99.9     7.117E-01    7.126E-01    2.139E+00
ZN-65     -1.622E+00          263.8     4.280E+00    4.281E+00    1.440E+01
NB-94      1.971E+00           44.3     8.741E-01    8.801E-01    1.930E+00
ZR-95     -1.407E+00          119.2     1.677E+00    1.679E+00    4.402E+00
NB-95     -3.133E-02         2957.3     9.264E-01    9.264E-01    4.121E+00
RU-103     8.523E-01           97.9     8.348E-01    8.360E-01    1.967E+00
RH-106    -5.761E+00          477.3     2.750E+01    2.750E+01    9.165E+01
AG-108M    2.756E-01          325.2     8.962E-01    8.963E-01    2.131E+00
AG-110M    2.231E+00           82.7     1.846E+00    1.849E+00    4.495E+00
SN-113    -7.059E-01          288.8     2.039E+00    2.039E+00    5.160E+00
SB-124    -3.348E-01          145.5     4.872E-01    4.875E-01    9.309E+00
SB-125    -1.307E+00          113.7     1.486E+00    1.487E+00    7.236E+00
I-131      1.225E+00           91.9     1.126E+00    1.128E+00    2.184E+00
Gd-153    -3.057E+00          138.9     4.246E+00    4.250E+00    1.406E+01
Ga-68      2.458E+00         1557.8     3.829E+01    3.829E+01    8.765E+01
Tc-99m     0.000E+00         1.#INF     4.219E-01    4.219E-01    4.059E+00
BA-133    -1.462E+00          227.9     3.331E+00    3.332E+00    1.106E+01
CS-134     1.026E+00          105.5     1.083E+00    1.084E+00    3.532E+00
CS-137    -9.347E-01          254.1     2.375E+00    2.375E+00    3.368E+00
CE-139     9.731E-01           91.2     8.870E-01    8.918E-01    2.940E+00
Ba-140    -4.295E+00          161.0     6.914E+00    6.917E+00    9.139E+00
La-140    -7.027E-01           87.5     6.150E-01    6.161E-01    3.674E+00
CE-141    -1.674E+00          137.9     2.309E+00    2.310E+00    7.653E+00
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CE-144     0.000E+00         1.#INF     2.943E+00    2.943E+00    3.101E+01
PM-144    -3.666E-01          582.1     2.134E+00    2.134E+00    2.028E+00
EU-152     4.234E+00           66.4     2.813E+00    2.822E+00    7.478E+00
EU-154     2.108E+00           56.5     1.190E+00    1.196E+00    5.093E+00
EU-155     5.020E+00           54.2     2.723E+00    2.737E+00    6.655E+00
HF-181    -1.292E+00           94.6     1.221E+00    1.223E+00    4.067E+00
Ta-182    -7.554E-01          354.8     2.680E+00    2.680E+00    2.088E+01
Hg-203    -6.176E-01           56.0     3.460E-01    3.478E-01    2.948E+00
TL-208     7.988E+00           11.7     9.386E-01    1.026E+00    1.824E+00
PM-146     1.211E-01         1167.9     1.414E+00    1.414E+00    3.364E+00
Y-88       4.720E-01          140.3     6.624E-01    6.630E-01    1.541E+00
Cd-113m   -1.459E+03          903.9     1.319E+04    1.319E+04    3.233E+04
Cd-109     0.000E+00         1.#INF     4.336E+01    4.336E+01    1.435E+02
Cf-251    -2.550E+00          179.0     4.566E+00    4.572E+00    1.156E+01
Cf-249     1.051E+00          143.7     1.511E+00    1.512E+00    4.960E+00
Sn-126     1.043E+01          114.7     1.197E+01    1.198E+01    3.966E+01
PB-210     1.170E+02           26.4     3.084E+01    3.160E+01    6.931E+01
PB-212     2.314E+01            6.5     1.496E+00    2.116E+00    3.664E+00
PB-214     1.695E+02            2.4     3.993E+00    9.671E+00    5.600E+00
BI-207     9.727E-01          118.3     1.151E+00    1.152E+00    2.614E+00
BI-212     1.682E+01           85.4     1.437E+01    1.440E+01    4.785E+01
U-235     -7.989E+00           71.1     5.677E+00    5.691E+00    3.266E+01
BI-214     1.501E+02            2.7     4.085E+00    8.806E+00    3.375E+00
BI-210M    1.546E+00           82.8     1.280E+00    1.283E+00    4.247E+00
AC-228     2.843E+01           11.3     3.212E+00    3.525E+00    5.849E+00
TH-227    -1.434E+01           68.2     9.784E+00    9.823E+00    3.333E+01
TH-229    -7.725E-01           68.2     5.269E-01    5.305E-01    4.765E+01
TH-234     9.676E+01           10.9     1.053E+01    1.183E+01    3.139E+01
PA-231    -3.137E+01          208.0     6.524E+01    6.527E+01    2.166E+02
PA-233     1.284E+00          216.6     2.781E+00    2.782E+00    9.300E+00
PA-234     2.328E+00           93.3     2.171E+00    2.174E+00    1.904E+01
PA-234M    1.002E+02          115.5     1.157E+02    1.158E+02    3.905E+02
AM-241     2.486E+00          138.9     3.451E+00    3.454E+00    1.145E+01
Np-237     0.000E+00         1.#INF     1.287E+01    1.287E+01    4.260E+01
Ir-192     6.984E-01           90.7     6.333E-01    6.347E-01    3.914E+00
Cs-136    -1.006E+00          117.4     1.181E+00    1.182E+00    3.963E+00
Np-239    -3.978E+00          163.3     6.497E+00    6.501E+00    2.151E+01
Nd-147    -4.521E+00          156.4     7.071E+00    7.075E+00    1.672E+01
TL-210    -1.241E+00           81.7     1.014E+00    1.017E+00    3.378E+00
Kr-85     -1.736E+01         1183.2     2.054E+02    2.054E+02    6.991E+02
-----------------------------------------------------------------------------
Total      9.315E+02

      Analyst: Caleb Quinn

                                 (Page 2 of 22)

Page 1244 of 1765



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:12:33 PMPage  1
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191246.An1             
                                                                                 
 Sample description                                             
      430282_Gamma_160-34280-A-9-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det8\8_Gamma_20191246.An1

 Acquisition information
        Start time:                 6/20/2019 1:41:25 PM
        Live time:               1800
        Real time:               1847
        Dead time:                  2.53 %
        Detector ID:                    8

 Detector system                                                
      Ge 8 SN/174                                                     
                                                                      

 Calibration
        Filename:                   8_Soil_TunaCan.Clb
      8_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:34:41 AM
             Zero offset:           0.052 keV
             Gain:                  0.250 keV/channel
             Quadratic:             5.282E-10 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 10:35:20 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.39 %
             Log(Eff):             -1.098764E-01 + (-4.958544E-01*Log(E) ) + 
                                    ( -2.572270E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.71 %
             Log(Eff):             -2.525301E+01 + ( 9.398253E+00*Log(E) ) + 
                                    ( -1.000034E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.55keV )
        Stop channel:            8000 (  1999.97keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:12:33 PMPage  2
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191246.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 1:41:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       8_2019-06-08_1510.PBC
                                                 6/8/2019 3:10:53 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   32 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.2274

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.42      147.  28.23   1.04  1.997E-02    46.54   4.250  9.613E+01 PB210 
    52.83      136.  34.28   0.93  2.465E-02
    59.54       46. 138.85   1.02  2.881E-02    59.54  35.900    PBC<MDA AM241 
    63.47      279.  19.24   0.64  3.103E-02    63.29   3.810  1.314E+02 TH234 
                                                64.28   9.700  5.076E+01 Sn126 
    74.79      784.   6.27   1.03  3.615E-02
    77.12     1341.   3.86   1.04  3.698E-02
    79.15       97.  42.85   1.04  3.764E-02
    87.06      389.  10.52   1.04  3.975E-02    86.49  13.100  4.167E+01 Np237 
                                                86.54  30.700  1.777E+01 EU155 
                                                86.94   9.040  6.023E+01 Sn126 
                                                87.57  37.500  1.447E+01 Sn126 
                                                88.04   3.790  1.428E+02 Cd109 
    89.72      216.  17.07   1.05  4.026E-02
    92.82      487.   8.27   1.05  4.077E-02    92.59   5.584  1.069E+02 TH234 
                                                93.35   5.561  1.192E+02 AC228 
   104.90       80.  54.23   0.86  4.185E-02   105.31  21.200    PBC<MDA EU155 
   121.78       46. 104.53   1.07  4.148E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  7.201E-01 CO57  
   163.59       75.  43.46   0.40  3.577E-02   162.66   6.220  1.859E+01 Ba140 
                                               163.38   5.080    PBC<MDA U235  
   165.85       51.  91.15   1.10  3.629E-02   165.85  79.900    PBC<MDA CE139 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:12:33 PMPage  3
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191246.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   186.11      713.   8.99   1.33  3.324E-02   185.72  54.000  2.120E+01 U235  
   205.33       42.  95.49   1.13  3.083E-02   205.33   5.010    PBC<MDA U235  
   210.85       46. 100.16   1.14  3.020E-02   210.85   2.990    PBC<MDA TH229 
   218.00       28.  56.97   0.58  2.944E-02
   235.97       39. 167.65   1.16  2.768E-02   235.97  12.300    PBC<MDA TH227 
   238.73      496.   6.46   1.16  2.743E-02   238.63  43.300  2.317E+01 PB212 
   242.07      645.   5.42   1.16  2.714E-02   242.00   7.430  1.776E+02 PB214 
   244.69       38. 170.69   1.16  2.691E-02   244.69   7.580    PBC<MDA EU152 
   265.83       35.  82.75   1.18  2.523E-02   265.83  50.000    PBC<MDA BI210M
   277.28       15. 173.32   1.19  2.440E-02   277.28   6.310    PBC<MDA TL208 
   284.30       12. 287.79   1.19  2.393E-02   284.30   6.140    PBC<MDA I131  
   295.37     1364.   3.90   1.14  2.322E-02   295.09  19.300  1.690E+02 PB214 
                                               296.00  79.000  4.139E+01 TL210 
   300.30       31.  56.98   1.20  2.294E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460    PBC<MDA PA231 
                                               300.18   6.200    PBC<MDA PA233 
   302.70       49.  43.55   0.72  2.278E-02   302.65   2.880  4.178E+01 PA231 
                                               302.85  18.330  6.567E+00 BA133 
   312.01       19. 216.65   1.21  2.224E-02   312.01  36.000    PBC<MDA PA233 
   328.76       32. 141.98   1.23  2.133E-02   328.76  20.300    PBC<MDA La140 
   333.44       33. 143.73   1.23  2.110E-02   333.44  15.510    PBC<MDA Cf249 
   338.26      117.  25.32   1.24  2.085E-02   338.32  12.010  2.603E+01 AC228 
   344.29       32. 137.02   1.24  2.057E-02   344.29  26.500    PBC<MDA EU152 
   352.06     2322.   2.65   1.12  2.020E-02   351.93  37.600  1.697E+02 PB214 
   364.48       28.  91.93   1.25  1.965E-02   364.48  81.700    PBC<MDA I131  
   433.94        8. 325.19   1.30  1.708E-02   433.94  90.480    PBC<MDA AG108M
   468.06       28.  90.69   1.33  1.606E-02   468.06  51.750    PBC<MDA Ir192 
   487.02        8. 367.75   1.34  1.555E-02   487.02  45.500    PBC<MDA La140 
   497.05       21.  97.95   1.35  1.530E-02   497.05  90.900    PBC<MDA RU103 
   511.86      107.  19.67   2.61  1.494E-02   511.86  20.000  1.990E+01 RH106 
   569.32        9. 163.68   1.40  1.369E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  4.455E+00 PA234 
                                               569.70  97.740    PBC<MDA BI207 
   569.47        2. 603.32   1.40  1.369E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.238E+00 PA234 
                                               569.70  97.740    PBC<MDA BI207 
   569.70        3. 575.72   1.40  1.368E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200    PBC<MDA PA234 
                                               569.70  97.740    PBC<MDA BI207 
   583.39      167.  11.40   1.35  1.342E-02   583.02  84.500  7.988E+00 TL208 
   609.50     1612.   2.72   1.33  1.294E-02   609.31  46.090  1.501E+02 BI214 
                                               610.30   5.750  1.205E+03 RU103 
   635.89        5. 231.67   1.44  1.250E-02   635.89  11.310    PBC<MDA SB125 
   702.63       40.  44.35   1.48  1.150E-02   702.63  97.900  1.971E+00 NB94  
   727.01       26.  85.42   1.50  1.118E-02   727.17   7.550    PBC<MDA BI212 
   763.94       12. 196.65   1.52  1.072E-02   763.94  22.280    PBC<MDA AG110M
   768.59      174.  12.11   1.10  1.067E-02
   785.42       13. 174.90   1.54  1.048E-02   785.42   1.280    PBC<MDA BI212 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:12:33 PMPage  4
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191246.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   795.87       12. 133.27   1.54  1.036E-02   795.87  85.530    PBC<MDA CS134 
   860.46       37.  36.54   0.34  9.703E-03   860.56  12.420  1.693E+01 TL208 
   873.23       13. 109.50   1.59  9.584E-03   873.23  12.270    PBC<MDA EU154 
   880.53       17.  86.69   1.60  9.517E-03   880.53   6.000    PBC<MDA PA234 
   883.24       17.  93.26   1.60  9.493E-03   883.24   9.600    PBC<MDA PA234 
   884.68       16. 100.63   1.60  9.480E-03   884.68  72.680    PBC<MDA AG110M
   889.28        4. 394.24   1.60  9.438E-03   889.28  99.984    PBC<MDA Sc46  
   911.67      143.  13.14   1.65  9.247E-03   911.07  29.000  2.963E+01 AC228 
   964.11       16. 108.59   1.65  8.814E-03   964.11  14.605    PBC<MDA EU152 
   969.45       78.  18.30   2.29  8.776E-03   968.97  17.460  2.810E+01 AC228 
   996.33       16.  82.80   1.67  8.571E-03   996.33  10.600    PBC<MDA EU154 
  1001.00       13. 115.50   1.67  8.537E-03  1001.00   0.837    PBC<MDA PA234M
  1004.77       10. 159.51   1.67  8.509E-03  1004.77  18.010    PBC<MDA EU154 
  1048.07        7. 157.14   1.70  8.209E-03  1048.07  80.000    PBC<MDA Cs136 
  1063.66       11. 118.32   1.71  8.106E-03  1063.66  74.500    PBC<MDA BI207 
  1120.82      394.   5.61   1.24  7.751E-03  1120.29  15.100  1.862E+02 BI214 
                                              1120.55  99.987  2.827E+01 Sc46  
                                              1121.30  34.900  8.105E+01 Ta182 
  1173.24       12. 109.61   1.77  7.453E-03  1173.24  99.900    PBC<MDA CO60  
  1221.41        2. 812.70   1.80  7.199E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.28      125.  13.63   1.81  7.114E-03  1238.28  66.070  1.477E+01 Co56  
  1274.53       13.  61.24   1.83  6.939E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  3.033E+00 EU154 
  1291.60        7. 177.00   1.84  6.860E-03  1291.60  43.200    PBC<MDA FE59  
  1332.50        7. 167.11   1.86  6.678E-03  1332.50  99.980    PBC<MDA CO60  
  1384.30       13. 113.19   1.88  6.460E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00       31.  48.76   1.90  6.366E-03  1408.00  21.005    PBC<MDA EU152 
  1461.25      201.   8.66   1.07  6.165E-03  1460.83  10.670  1.699E+02 K40   
  1690.98        6. 145.52   2.03  5.425E-03  1690.98  47.790    PBC<MDA SB124 
  1765.24      288.   5.90   2.35  5.226E-03  1764.49  15.400  1.987E+02 BI214 
  1836.06        4. 140.34   2.10  5.046E-03  1836.06  99.200    PBC<MDA Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   211.13    53.01       536.       136. 5.537E+03   34.28   0.932  -      s 
   298.95    74.74       817.       784. 2.170E+04    6.27   1.034  -       D
   308.29    77.07       669.      1341. 3.626E+04    3.86   1.036  -       D
   316.43    79.10       820.        97. 2.584E+03   42.85   1.038  -      sD
   359.30    89.85       600.       226. 5.605E+03   16.74   1.046  -       D
   654.19   163.59       324.        79. 2.209E+03   41.04   0.400  -      s 
   744.28   186.11       637.       713. 2.145E+04    8.99   1.327  -      s 
   871.83   218.00       108.        28. 9.682E+02   56.97   0.576  -      s 
  3074.31   768.59        45.       174. 1.631E+04   12.11   1.100  -      sM
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:12:33 PMPage  5
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191246.An1             
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.12    46.58       495.       179.     0.100    26.37   1.074s
 TH-227    200.36    50.14      1934.       -51.    -0.028    93.58   1.015s
 AM-241    237.95    59.54      2041.        46.     0.026   138.85   1.022s
 TH-234    252.96    63.29       584.       285.     0.158    13.39   1.025D
 Sn-126    256.93    64.28      2132.        57.     0.032   114.73   1.026s
 BA-133    323.77    80.99      5510.       -73.    -0.041   143.82   1.039s
 Np-237    345.77    86.49      7186.         0.     0.000   179.13   1.043A
 Sn-126    347.57    86.94       734.        67.     0.037   114.78   1.044A
 Sn-126    350.09    87.57      6728.       163.     0.091    26.71   1.044D
 Cd-109    351.97    88.04      6940.         0.     0.000   175.85   1.044A
 Nd-147    364.21    91.10      6660.       -67.    -0.037   171.92   1.047D
 TH-234    370.17    92.59       728.       396.     0.220    10.88   1.048D
 AC-228    373.21    93.35      6509.       -67.    -0.037   169.68   1.049s
 Gd-153    389.81    97.50      4456.       -68.    -0.038   138.90   1.052s
 Np-239    397.81    99.50      6454.       -68.    -0.038   168.19   1.053 
 Gd-153    412.62   103.20      5596.       -65.    -0.036   163.04   1.056s
 Np-239    414.62   103.70      5531.       -65.    -0.036   162.04   1.057 
 EU-155    419.41   104.90       494.        80.     0.045    54.23   0.859 
 Np-239    424.34   106.13      6142.       -68.    -0.038   163.32   1.058 
 EU-152    486.94   121.78      1133.        46.     0.026   104.53   1.071s
 CO-57     488.06   122.06       954.       -57.    -0.032    77.37   1.071s
 EU-154    492.22   123.10      1064.       -57.    -0.032    82.04   1.072s
 PA-234    525.00   131.29      2829.       -18.    -0.010   243.49   1.078s
 HF-181    531.92   133.02      2811.         0.     0.000  1000.00   1.079s
 CE-144    533.98   133.54      2811.         0.     0.000  1000.00   1.080 
 HF-181    545.02   136.30      2811.         0.     0.000  1000.00   1.082 
 CO-57     545.72   136.47      2811.         0.     0.000  1000.00   1.082 
 Tc-99m    561.86   140.51      2811.         0.     0.000  1000.00   1.085s
 U-235     574.97   143.79      2843.       -61.    -0.034    71.06   1.087s
 CE-141    581.59   145.44      2983.       -56.    -0.031   137.90   1.089s
 Ba-140    650.47   162.66      1251.       -52.    -0.029    96.99   1.102s
 U-235     653.35   163.38      1203.        -6.    -0.003   759.62   1.102s
 CE-139    663.24   165.85      1046.        51.     0.028    91.15   1.104s
 Cf-251    706.23   176.60       660.       -27.    -0.015   179.05   1.112s
 U-235     742.71   185.72      1577.       -70.    -0.039    63.10   1.119 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:12:33 PMPage  6
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191246.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-229    773.87   193.51       653.       -52.    -0.029    92.60   1.125s
 U-235     821.17   205.33       456.        42.     0.024    95.49   1.134s
 TH-229    843.24   210.85       536.        46.     0.025   100.16   1.138 
 TH-227    943.73   235.97      2119.        39.     0.022   167.65   1.157s
 PB-212    954.37   238.63       264.       495.     0.275     6.46   1.159D
 PB-214    967.84   242.00       289.       644.     0.358     5.42   1.162D
 EU-152    978.62   244.69      2032.        38.     0.021   170.69   1.164s
 TH-227   1024.81   256.24       520.       -47.    -0.026    68.24   1.172s
 Cd-113m  1054.65   263.70       340.        -4.    -0.002   903.93   1.178 
 BI-210M  1063.18   265.83       404.        35.     0.020    82.75   1.179 
 TL-208   1108.99   277.28       351.        15.     0.009   173.32   1.188 
 Hg-203   1116.66   279.20       481.       -22.    -0.012    56.02   1.189s
 I-131    1137.05   284.30       308.        12.     0.007   287.79   1.193s
 PB-214   1181.36   295.37       266.      1364.     0.758     3.90   1.143 
 TL-210   1183.86   296.00      3135.       -37.    -0.020   215.22   1.202s
 PB-212   1199.98   300.03       209.        31.     0.017    56.98   1.205D
 PA-231   1200.14   300.07      3056.       -37.    -0.021   211.99   1.205A
 PA-233   1200.58   300.18      3019.       -37.    -0.021   210.68   1.205s
 PA-231   1210.46   302.65      2949.       -37.    -0.021   207.97   1.207D
 BA-133   1211.27   302.85      2912.       -37.    -0.021   206.64   1.207s
 Ba-140   1219.26   304.85      2875.       -37.    -0.021   205.08   1.208s
 BI-210M  1219.45   304.90      2838.       -37.    -0.021   203.76   1.208 
 PA-233   1247.91   312.01       794.        19.     0.010   216.65   1.214 
 Ir-192   1265.82   316.49       804.         0.     0.000  1000.00   1.217s
 CR-51    1280.20   320.08       687.       -36.    -0.020   104.36   1.219s
 La-140   1314.91   328.76      1045.        32.     0.018   141.98   1.226s
 Cf-249   1333.63   333.44      1078.        33.     0.018   143.73   1.229s
 AC-228   1352.91   338.26       177.       117.     0.065    25.32   1.243s
 EU-152   1377.01   344.29       933.        32.     0.018   137.02   1.237s
 HF-181   1383.19   345.83       366.       -35.    -0.019   124.51   1.238s
 PB-214   1408.11   352.06       251.      2322.     1.290     2.65   1.117 
 BA-133   1423.87   356.00      2759.       -33.    -0.018   227.88   1.245 
 I-131    1457.81   364.48       168.        28.     0.016    91.93   1.252s
 BA-133   1535.24   383.84       512.       -19.    -0.011   167.13   1.266s
 Cf-249   1551.68   387.95       532.         0.     0.000  1000.00   1.269s
 SN-113   1566.64   391.69       533.       -15.    -0.008   288.83   1.271s
 SB-125   1711.39   427.88       188.       -24.    -0.013   113.70   1.297s
 AG-108M  1735.64   433.94       147.         8.     0.004   325.19   1.301s
 SB-125   1853.36   463.37       376.       -32.    -0.018    88.84   1.322s
 Ir-192   1872.14   468.06       309.        28.     0.016    90.69   1.325s
 BE-7     1910.28   477.60       352.        -4.    -0.002   665.21   1.332s
 HF-181   1927.89   482.00       371.       -29.    -0.016    94.57   1.335s
 La-140   1947.98   487.02       396.         8.     0.004   367.75   1.339s
 RU-103   1988.12   497.05       100.        21.     0.012    97.95   1.346s
 RH-106   2047.36   511.86       168.       107.     0.059    19.67   2.606s
 Nd-147   2123.91   531.00       134.       -15.    -0.009   156.39   1.369s
 Ba-140   2148.95   537.26       139.       -27.    -0.015   160.97   1.373s
 CS-134   2277.20   569.32       104.         9.     0.005   163.68   1.395s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:12:33 PMPage  7
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191246.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234   2277.80   569.47       112.         2.     0.001   603.32   1.395s
 BI-207   2278.73   569.70       116.         3.     0.001   575.72   1.396s
 TL-208   2333.49   583.39        55.       163.     0.091    11.75   1.352 
 SB-125   2401.92   600.50      2101.       -25.    -0.014   258.94   1.416s
 SB-124   2410.85   602.73      2076.       -25.    -0.014   257.13   1.418s
 CS-134   2418.76   604.71      2051.       -25.    -0.014   255.33   1.419s
 BI-214   2437.94   609.50        52.      1612.     0.896     2.72   1.330 
 RU-103   2441.12   610.30      2026.       -25.    -0.014   253.11   1.423s
 AG-108M  2457.05   614.28      2001.       -25.    -0.014   251.07   1.426s
 PM-144   2472.18   618.06      1975.       -25.    -0.014   249.05   1.428s
 RH-106   2487.60   621.92      1950.       -13.    -0.007   477.35   1.431s
 SB-125   2543.49   635.89        74.         5.     0.003   231.67   1.440 
 AG-110M  2630.98   657.76       150.        -4.    -0.002   435.89   1.455s
 CS-137   2646.58   661.66       164.       -17.    -0.010   254.06   1.457s
 PM-144   2786.11   696.54        71.        -8.    -0.004   582.09   1.480s
 NB-94    2810.46   702.63        61.        40.     0.022    44.35   1.484s
 SB-124   2891.09   722.79       178.        -8.    -0.005   224.30   1.497s
 ZR-95    2896.74   724.20       234.       -33.    -0.018    67.93   1.498s
 BI-212   2908.63   727.17       225.        26.     0.014    85.42   1.500s
 PM-146   2942.83   735.72       121.       -27.    -0.015    89.64   1.506s
 PM-146   2988.59   747.16        99.       -16.    -0.009   114.13   1.513s
 ZR-95    3026.87   756.73        89.       -15.    -0.008   119.16   1.519s
 AG-110M  3055.73   763.94       257.        12.     0.006   196.65   1.524s
 PA-234M  3065.60   766.41       346.       -24.    -0.013   112.72   1.526s
 EU-152   3115.64   778.92        98.       -24.    -0.014    88.29   1.534s
 BI-212   3141.64   785.42       112.        13.     0.007   174.90   1.538 
 CS-134   3183.44   795.87       132.        12.     0.007   133.27   1.544s
 TL-210   3198.36   799.60       162.       -23.    -0.013    81.74   1.547s
 CS-134   3207.77   801.95       231.       -27.    -0.015    82.18   1.548s
 CO-58    3243.06   810.78       144.       -22.    -0.012    79.21   1.554s
 La-140   3263.04   815.77       167.       -14.    -0.008   128.22   1.557 
 Cs-136   3273.97   818.50       222.       -18.    -0.010   117.37   1.559s
 Co-56    3387.05   846.77        80.        -8.    -0.004   235.32   1.577s
 TL-208   3441.83   860.46        32.        37.     0.020    36.54   0.343s
 NB-94    3484.36   871.10       109.       -15.    -0.009    99.76   1.592s
 EU-154   3492.89   873.23       102.        13.     0.007   109.50   1.593s
 PA-234   3522.10   880.53        96.        17.     0.009    86.69   1.598s
 PA-234   3532.94   883.24       113.        17.     0.009    93.26   1.599s
 AG-110M  3538.71   884.68       130.        16.     0.009   100.63   1.600s
 Sc-46    3557.10   889.28       145.         4.     0.002   394.24   1.603 
 Y-88     3592.14   898.04        52.        -5.    -0.003   362.59   1.608s
 AC-228   3646.66   911.67        30.       143.     0.079    13.14   1.655s
 AG-110M  3749.96   937.49       181.       -35.    -0.019    49.53   1.633s
 EU-152   3856.43   964.11       147.        16.     0.009   108.59   1.649s
 AC-228   3877.79   969.45        22.        78.     0.043    18.30   2.293s
 EU-154   3985.31   996.33        84.        16.     0.009    82.80   1.668s
 PA-234M  4003.99  1001.00       104.        13.     0.007   115.50   1.671s
 EU-154   4019.10  1004.77       118.        10.     0.005   159.51   1.673 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:12:33 PMPage  8
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191246.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cs-136   4192.29  1048.07        57.         7.     0.004   157.14   1.698s
 RH-106   4201.45  1050.36        79.       -12.    -0.007   122.86   1.700s
 BI-207   4254.65  1063.66        30.        11.     0.006   118.32   1.708s
 FE-59    4397.02  1099.25        60.        -5.    -0.003   343.51   1.728s
 ZN-65    4462.20  1115.55       454.       -12.    -0.006   263.82   1.738s
 BI-214   4483.20  1120.79        26.       383.     0.213     6.00   1.239s
 Sc-46    4482.22  1120.55       443.         0.     0.000  1000.00   1.740s
 Ta-182   4485.22  1121.30       450.        -8.    -0.005   354.80   1.741 
 CO-60    4692.97  1173.24        33.        12.     0.006   109.61   1.770s
 Ta-182   4756.23  1189.05        56.        -6.    -0.003   230.47   1.779 
 Ta-182   4885.67  1221.41        43.         2.     0.001   812.70   1.797 
 Co-56    4953.16  1238.28        32.       125.     0.069    13.63   1.806 
 NA-22    5098.16  1274.53        27.        13.     0.007    61.24   1.826s
 EU-154   5098.20  1274.54        40.         0.     0.000  1000.00   1.826s
 FE-59    5166.43  1291.60        27.         7.     0.004   177.00   1.835s
 TL-210   5252.05  1313.00        48.       -11.    -0.006   146.30   1.847s
 CO-60    5330.06  1332.50        24.         7.     0.004   167.11   1.857 
 AG-110M  5537.25  1384.30        37.        13.     0.007   113.19   1.884s
 EU-152   5632.07  1408.00        37.        31.     0.017    48.76   1.896s
 K-40     5845.06  1461.25        19.       201.     0.112     8.66   1.066s
 La-140   6384.93  1596.21        51.       -17.    -0.009   102.37   1.990s
 SB-124   6764.03  1690.98        11.         6.     0.003   145.52   2.034s
 BI-214   7061.06  1765.24         0.       288.     0.160     5.90   2.350 
 Co-56    7085.51  1771.35       308.       -10.    -0.006   245.86   2.070s
 Y-88     7344.36  1836.06         6.         4.     0.002   140.34   2.098s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -1.3367E+00                                      5.31E+01             
                           477.60-1.337E+00 ?(  3.012E+01 6.65E+02 1.05E+01 G  
 
NA-22    C   1.0681E+00                                      9.50E+02             
                          1274.53 1.068E+00 ?(  2.145E+00 6.12E+01 9.99E+01 G  
 
K-40     N   1.6990E+02                                      4.66E+11             
                          1460.83 1.699E+02  (P 1.937E+01 8.66E+00 1.07E+01 G  
 
Sc-46    F   2.5592E-01                                      8.38E+01             
                           889.28 2.559E-01 ?(P 3.459E+00 3.94E+02 1.00E+02 G  
                          1120.55 0.000E+00 -   7.224E+00 1.00E+03 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:12:33 PMPage  9
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191246.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CR-51    F  -9.2258E+00                                      2.77E+01             
                           320.08-9.226E+00 ?(  3.201E+01 1.04E+02 9.94E+00 G  
 
MN-54    C  -3.7213E-02                                      3.12E+02             
                           834.85-3.721E-02 %(  2.399E+00 2.75E+03 1.00E+02 G  
 
FE-59    F   2.0038E-01                                      4.45E+01             
                          1099.25-6.238E-01 ?(  4.842E+00 3.44E+02 5.65E+01 G  
                          1291.60 1.278E+00 &(P 5.062E+00 1.77E+02 4.32E+01 G  
 
Co-56    C   5.6216E+00                                      7.73E+01             
                           846.77-4.293E-01 ?(P 2.503E+00 2.35E+02 9.99E+01 G  
                          1238.28 1.477E+01  (  3.436E+00 1.36E+01 6.61E+01 G  
                          1037.84-5.382E-02 % P 1.696E+01 1.31E+04 1.41E+01 G  
                          1771.35-7.014E+00 +   5.823E+01 2.46E+02 1.55E+01  A 
 
CO-57    C  -8.9722E-01                                      2.72E+02             
                           122.06-8.972E-01 &(  2.296E+00 7.74E+01 8.56E+01 G  
                           136.47 0.000E+00 +   3.249E+01 1.00E+03 1.07E+01 G  
 
CO-58    C  -1.2195E+00                                      7.09E+01             
                           810.78-1.219E+00 ?(  3.215E+00 7.92E+01 9.95E+01 G  
 
CO-60    F   7.1220E-01                                      1.93E+03             
                          1332.50 5.527E-01 &(P 2.139E+00 1.67E+02 1.00E+02 G  
                          1173.24 8.718E-01 ?(P 2.212E+00 1.10E+02 9.99E+01 G  
 
ZN-65    F  -1.6225E+00                                      2.44E+02             
                          1115.55-1.622E+00 ?(  1.440E+01 2.64E+02 5.06E+01 G  
 
NB-94    I   1.9711E+00                                      7.41E+06             
                           702.63 1.971E+00 ?(P 1.930E+00 4.43E+01 9.79E+01 G  
                           871.10-8.879E-01 -   2.979E+00 9.98E+01 9.99E+01 G  
 
ZR-95    I  -1.4074E+00                                      6.40E+01             
                           756.73-1.407E+00 ?(P 4.402E+00 1.19E+02 5.45E+01 G  
                           724.20-3.697E+00 +   8.302E+00 6.79E+01 4.42E+01 G  
 
NB-95    I  -3.1328E-02                                      6.40E+01             
                           765.79-3.133E-02 &(P 4.121E+00 2.96E+03 9.98E+01 G  
 
RU-103   I   8.5230E-01                                      3.93E+01             
                           497.05 8.523E-01 ?(  1.967E+00 9.79E+01 9.09E+01 G  
                           610.30-1.886E+01 +   1.588E+02 2.53E+02 5.75E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:12:33 PMPage 10
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191246.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RH-106   I  -5.7610E+00                                      3.74E+02             
                           621.92-5.761E+00 ?(  9.165E+01 4.77E+02 9.93E+00 G  
                          1050.36-5.288E+01 & P 1.920E+02 1.23E+02 1.56E+00 G  
                           511.86 1.990E+01 ?   1.174E+01 1.97E+01 2.00E+01 GA 
 
AG-108M  C   2.7560E-01                                      1.53E+05             
                           433.94 2.756E-01 ?(  2.131E+00 3.25E+02 9.05E+01 G  
                           722.94 2.597E-08 %   3.587E+00 4.02E+09 9.08E+01 G  
                           614.28-1.215E+00 +   1.015E+01 2.51E+02 8.98E+01 G  
 
AG-110M  F   2.2310E+00                                      2.50E+02             
                           884.68 1.330E+00 ?(P 4.495E+00 1.01E+02 7.27E+01 G  
                           657.76-1.933E-01 -   2.888E+00 4.36E+02 9.46E+01 G  
                           937.49-6.225E+00 + P 1.171E+01 4.95E+01 3.44E+01 G  
                          1384.30 4.484E+00 ?(  1.104E+01 1.13E+02 2.43E+01 G  
                           763.94 2.712E+00 ?(  1.801E+01 1.97E+02 2.23E+01 G  
 
SN-113   F  -7.0585E-01                                      1.15E+02             
                           391.69-7.059E-01 ?(P 5.160E+00 2.89E+02 6.40E+01 G  
 
SB-124   F  -3.3477E-01                                      6.02E+01             
                           602.73-1.088E+00 ?(  9.309E+00 2.57E+02 9.83E+01 G  
                          1690.98 1.214E+00 ?(  3.943E+00 1.46E+02 4.78E+01 G  
                           722.79-3.889E+00 +   2.964E+01 2.24E+02 1.08E+01 G  
 
SB-125   I  -1.3069E+00                                      1.01E+03             
                           427.88-2.607E+00 ?(  7.236E+00 1.14E+02 2.96E+01 G  
                           600.50-5.962E+00 +   5.136E+01 2.59E+02 1.79E+01 G  
                           635.89 2.097E+00 ?(  1.679E+01 2.32E+02 1.13E+01 G  
                           463.37-1.032E+01 +   3.049E+01 8.88E+01 1.05E+01 G  
 
I-131    I   1.2248E+00                                      8.02E+00             
                           364.48 9.759E-01 ?(  2.184E+00 9.19E+01 8.17E+01 G  
                           284.30 4.537E+00 &(  3.195E+01 2.88E+02 6.14E+00 G  
                           636.97-2.177E+00 & P 3.112E+01 1.25E+03 7.17E+00 G  
 
Gd-153   F  -3.0566E+00                                      2.42E+02             
                            97.50-3.057E+00 &(  1.406E+01 1.39E+02 3.00E+01 G  
                           103.20-3.971E+00 &   2.144E+01 1.63E+02 2.18E+01 G  
 
Ga-68    C   2.4579E+00                                      4.71E-02             
                          1077.40 2.458E+00 %(  8.765E+01 1.56E+03 3.30E+00 G  
 
BA-133   F  -1.4618E+00                                      3.85E+03             
                           356.00-1.462E+00 &(  1.106E+01 2.28E+02 6.20E+01 G  
                           302.85-4.933E+00 +   3.384E+01 2.07E+02 1.83E+01 G  
                           383.84-6.372E+00 +   3.566E+01 1.67E+02 8.94E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:12:33 PMPage 11
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191246.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                            80.99-3.127E+00 +   1.488E+01 1.44E+02 3.41E+01 GA 
 
CS-134   I   1.0261E+00                                      7.54E+02             
                           795.87 7.835E-01 ?(  3.532E+00 1.33E+02 8.55E+01 G  
                           604.71-1.099E+00 &   9.339E+00 2.55E+02 9.76E+01 G  
                           569.32 2.375E+00 ?(  1.326E+01 1.64E+02 1.54E+01 G  
                           801.95-1.671E+01 +   4.567E+01 8.22E+01 8.69E+00 G  
                           563.24-8.822E-01 % P 2.515E+01 2.38E+03 8.35E+00 G  
 
CS-137   I  -9.3473E-01                                      1.10E+04             
                           661.66-9.347E-01 &(P 3.368E+00 2.54E+02 8.52E+01 G  
 
CE-139   F   9.7308E-01                                      1.38E+02             
                           165.85 9.731E-01 ?(  2.940E+00 9.12E+01 7.99E+01 G  
 
Ba-140   I  -4.2949E+00                                      1.28E+01             
                           537.26-4.295E+00 ?(P 9.139E+00 1.61E+02 2.44E+01 G  
                           162.66-1.295E+01 +   4.164E+01 9.70E+01 6.22E+00 G  
                           304.85-2.121E+01 +   1.444E+02 2.05E+02 4.29E+00 G  
 
La-140   I  -7.0269E-01                                      1.28E+01             
                          1596.21-1.738E+00 ?(P 3.674E+00 1.02E+02 9.54E+01 G  
                           487.02 6.037E-01 &   7.493E+00 3.68E+02 4.55E+01 G  
                           328.76 4.163E+00 &(  1.967E+01 1.42E+02 2.03E+01 G  
                           815.77-3.274E+00 + P 1.482E+01 1.28E+02 2.33E+01 G  
 
CE-141   I  -1.6742E+00                                      3.25E+01             
                           145.44-1.674E+00 &(  7.653E+00 1.38E+02 4.82E+01 G  
 
PM-144   C  -3.6660E-01                                      3.63E+02             
                           696.54-3.666E-01 ?(P 2.028E+00 5.82E+02 9.90E+01 G  
                           618.06-1.110E+00 +   9.195E+00 2.49E+02 9.91E+01 G  
 
EU-152   F   4.2339E+00                                      4.94E+03             
                           121.78 2.156E+00 &(  7.478E+00 1.05E+02 2.86E+01 G  
                           344.29 3.241E+00 &(P 1.478E+01 1.37E+02 2.65E+01 G  
                          1112.07-1.218E+00 %   5.387E+01 1.31E+03 1.36E+01 G  
                           778.92-9.942E+00 &   1.987E+01 8.83E+01 1.29E+01 G  
                           964.11 6.997E+00  (  2.554E+01 1.09E+02 1.46E+01 G  
                           244.69 1.022E+01 ?(  5.795E+01 1.71E+02 7.58E+00 G  
                          1408.00 1.274E+01 ?   1.296E+01 4.88E+01 2.10E+01 GA 
 
EU-154   I   2.1081E+00                                      3.14E+03             
                           123.10-1.876E+00 &(  5.093E+00 8.20E+01 4.08E+01 G  
                          1274.54 0.000E+00 +   7.322E+00 1.00E+03 3.52E+01 G  
                           723.36 1.167E-07 %   1.612E+01 4.02E+09 2.02E+01 G  
                           873.23 6.369E+00 &(P 2.353E+01 1.10E+02 1.23E+01 G  
                          1004.77 3.566E+00 ?(  1.935E+01 1.60E+02 1.80E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:12:33 PMPage 12
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191246.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           996.33 1.003E+01  (  2.777E+01 8.28E+01 1.06E+01 G  
 
EU-155   I   5.0203E+00                                      1.81E+03             
                           105.31 5.020E+00  (P 6.655E+00 5.42E+01 2.12E+01 G  
                            86.54 0.000E+00 }   1.795E+01 4.53E+03 3.07E+01 G  
 
HF-181   F  -1.2916E+00                                      4.24E+01             
                           482.00-1.292E+00 &(  4.067E+00 9.46E+01 8.05E+01 G  
                           133.02 0.000E+00 &   7.931E+00 1.00E+03 4.33E+01 G  
                           345.83-6.294E+00 + P 1.653E+01 1.25E+02 1.51E+01 G  
                           136.30 0.000E+00 +   5.928E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F  -7.5536E-01                                      1.14E+02             
                          1121.30-1.746E+00  (  2.088E+01 3.55E+02 3.49E+01 G  
                          1221.41 5.256E-01  (P 9.525E+00 8.13E+02 2.70E+01 G  
                          1189.05-2.597E+00 + P 1.743E+01 2.30E+02 1.62E+01 G  
 
Hg-203   F  -6.1762E-01                                      4.66E+01             
                           279.20-6.176E-01 ?(P 2.948E+00 5.60E+01 8.15E+01 G  
 
TL-208   N   7.9884E+00                                      6.98E+02             
                           583.02 7.988E+00  (P 1.824E+00 1.17E+01 8.45E+01 G  
                           277.28 5.573E+00 - P 3.245E+01 1.73E+02 6.31E+00 G  
                           860.56 1.693E+01 + P 1.345E+01 3.65E+01 1.24E+01 G  
 
PM-146   C   1.2108E-01                                      2.02E+03             
                           453.88 1.211E-01 %(  3.364E+00 1.17E+03 6.50E+01 G  
                           747.16-2.326E+00 + P 7.324E+00 1.14E+02 3.40E+01 G  
                           735.72-5.956E+00 +   1.206E+01 8.96E+01 2.25E+01 G  
 
Y-88     F   4.7202E-01                                      1.07E+02             
                          1836.06 4.720E-01 ?(P 1.541E+00 1.40E+02 9.92E+01 G  
                           898.04-2.999E-01 + P 2.295E+00 3.63E+02 9.37E+01 G  
 
Cd-113m     -1.4590E+03                                      5.33E+03             
                           263.70-1.459E+03  (  3.233E+04 9.04E+02 6.00E-03   K
 
Cf-251   T  -2.5503E+00                                      3.28E+05             
                           176.60-2.550E+00 ?(  1.156E+01 1.79E+02 1.70E+01 G  
                           227.00-3.091E-01 %   3.187E+01 4.22E+03 6.30E+00 GA 
 
Cf-249   T   1.0515E+00                                      1.28E+05             
                           387.95 0.000E+00 ?(  4.960E+00 1.00E+03 6.60E+01 G  
                           333.44 5.526E+00 &(  2.644E+01 1.44E+02 1.55E+01 G  
 
Sn-126       1.0430E+01                                      3.65E+07             
                            87.57 6.072E+00 }   1.432E+01 2.67E+01 3.75E+01 GA 
                            64.28 1.043E+01 ?(  3.966E+01 1.15E+02 9.70E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:12:33 PMPage 13
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191246.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                            86.94 1.043E+01 }   1.997E+01 1.15E+02 9.04E+00 GA 
 
PB-210   N   1.1699E+02                                      8.14E+03             
                            46.54 1.170E+02 *(P 6.931E+01 2.64E+01 4.25E+00 G  
 
PB-212   N   2.3137E+01                                      6.98E+02             
                           238.63 2.314E+01  (P 3.664E+00 6.46E+00 4.33E+01 G  
                           300.03 2.314E+01 } P 5.174E+01 5.70E+01 3.28E+00 GA 
 
PB-214   N   1.6950E+02                                      5.84E+05             
                           351.93 1.697E+02  (  5.600E+00 2.65E+00 3.76E+01 G  
                           295.09 1.690E+02  (  9.741E+00 3.90E+00 1.93E+01 G  
                           242.00 1.775E+02     2.255E+01 5.42E+00 7.43E+00 GA 
 
BI-207   C   9.7272E-01                                      1.18E+04             
                          1063.66 9.727E-01 ?(P 2.614E+00 1.18E+02 7.45E+01 G  
                           569.70 1.108E-01 - P 2.201E+00 5.76E+02 9.77E+01 G  
 
BI-212   N   1.6825E+01                                      6.98E+02             
                           727.17 1.682E+01 ?(  4.785E+01 8.54E+01 7.55E+00 G  
                           785.42 5.385E+01     2.155E+02 1.75E+02 1.28E+00 GA 
 
U-235    N  -7.9888E+00                                      2.57E+11             
                           143.79-7.989E+00 *(P 3.266E+01 7.11E+01 1.10E+01 G  
                           205.33 1.524E+01 + P 3.678E+01 9.55E+01 5.01E+00 G  
                           163.38-1.761E+00 + P 5.019E+01 7.60E+02 5.08E+00 G  
                           185.72-2.176E+00 + P 5.803E+00 6.31E+01 5.40E+01 GA 
 
BI-214   N   1.5013E+02                                      5.84E+05             
                           609.31 1.501E+02  (P 3.375E+00 2.72E+00 4.61E+01 G  
                          1120.29 1.817E+02 + P 1.259E+01 6.00E+00 1.51E+01 G  
                          1764.49 1.987E+02 + P 5.088E+00 5.90E+00 1.54E+01 G  
 
BI-210M  T   1.5464E+00                                      1.10E+09             
                           265.83 1.546E+00  (P 4.247E+00 8.28E+01 5.00E+01 G  
                           304.90-3.250E+00 +   2.199E+01 2.04E+02 2.80E+01 G  
 
AC-228   N   2.8431E+01                                      2.10E+03             
                           911.07 2.963E+01 *(  5.849E+00 1.31E+01 2.90E+01 G  
                           968.97 2.810E+01  (  8.997E+00 1.83E+01 1.75E+01 G  
                           338.32 2.603E+01 *(  1.434E+01 2.53E+01 1.20E+01 G  
                            93.35-1.650E+01 -   9.266E+01 1.70E+02 5.56E+00 XA 
 
TH-227   N  -1.4339E+01                                      7.95E+03             
                           256.24-1.434E+01  (P 3.333E+01 6.82E+01 7.00E+00 G  
                           235.97 6.365E+00 +   3.544E+01 1.68E+02 1.23E+01 G  
                            50.14-1.550E+01 + P 6.362E+01 9.36E+01 8.00E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:12:33 PMPage 14
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191246.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-229   N  -7.7248E-01                                      2.68E+06             
                           193.51-2.043E+01 ?(  4.765E+01 9.26E+01 4.40E+00 G  
                           210.85 2.815E+01 &(P 6.804E+01 1.00E+02 2.99E+00 G  
 
TH-234   N   9.6760E+01                                      1.63E+12             
                            92.59 9.676E+01  (P 3.139E+01 1.09E+01 5.58E+00 G  
                            63.29 1.342E+02 + P 5.435E+01 1.34E+01 3.81E+00 G  
 
PA-231   N  -3.1372E+01                                      1.20E+07             
                           302.65-3.137E+01 ?(  2.166E+02 2.08E+02 2.88E+00 G  
                           300.07-3.643E+01 }   2.563E+02 2.12E+02 2.46E+00 G  
 
PA-233   C   1.2839E+00                                      7.82E+08             
                           312.01 1.284E+00 ?(P 9.300E+00 2.17E+02 3.60E+01 G  
                           300.18-1.446E+01 +   1.011E+02 2.11E+02 6.20E+00 G  
 
PA-234   N   2.3277E+00                                      1.63E+12             
                           131.29-1.358E+00 &(P 1.904E+01 2.43E+02 1.80E+01 G  
                           946.02-4.629E-01 &   2.114E+01 2.03E+03 1.34E+01 G  
                           569.47 1.238E+00 ?(  2.581E+01 6.03E+02 8.20E+00 G  
                           883.24 1.017E+01 ?(  3.181E+01 9.33E+01 9.60E+00 G  
                           880.53 1.621E+01 ?   4.706E+01 8.67E+01 6.00E+00 GA 
 
PA-234M  N   1.0020E+02                                      1.63E+12             
                          1001.00 1.002E+02 ?(P 3.905E+02 1.15E+02 8.37E-01 G  
                           766.41-4.191E+02 +   1.579E+03 1.13E+02 2.94E-01 G  
 
AM-241   T   2.4857E+00                                      1.58E+05             
                            59.54 2.486E+00 ?(P 1.145E+01 1.39E+02 3.59E+01 G  
 
Ir-192   F   6.9836E-01                                      7.40E+01             
                           316.49 0.000E+00 ?(  3.914E+00 1.00E+03 8.70E+01 G  
                           468.06 1.873E+00  (  5.655E+00 9.07E+01 5.18E+01 G  
                           308.44-3.257E-01 %   1.944E+01 1.79E+03 3.18E+01 G  
 
Cs-136   F  -1.0063E+00                                      1.30E+01             
                           818.50-1.006E+00 ?(  3.963E+00 1.17E+02 1.00E+02 G  
                          1048.07 5.922E-01 +   3.206E+00 1.57E+02 8.00E+01 G  
                           340.57 2.094E-01 %   9.022E+00 1.29E+03 4.69E+01 G  
 
Np-239   T  -3.9779E+00                                      2.36E+00             
                           103.70-3.607E+00 +   1.935E+01 1.62E+02 2.40E+01 X  
                           106.13-3.978E+00  (  2.151E+01 1.63E+02 2.27E+01 G  
                            99.50-6.043E+00 +   3.364E+01 1.68E+02 1.50E+01 X  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:12:33 PMPage 15
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191246.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Nd-147      -4.5210E+00                                      1.11E+01             
                           531.00-4.521E+00 &(  1.672E+01 1.56E+02 1.30E+01 G  
                            91.10-3.264E+00 +   1.857E+01 1.72E+02 2.83E+01 G  
 
TL-210   N  -1.2408E+00                                      5.84E+05             
                           799.60-1.241E+00 ?(  3.378E+00 8.17E+01 9.90E+01 G  
                           296.00-1.119E+00 +   7.997E+00 2.15E+02 7.90E+01 G  
                          1313.00-4.303E+00 +   1.369E+01 1.46E+02 2.10E+01 GA 
 
Kr-85    I  -1.7359E+01                                      3.92E+03             
                           513.98-1.736E+01 %(  6.991E+02 1.18E+03 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:12:33 PMPage 16
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191246.An1             
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14      1934.       -51.    -0.028    93.58  -1.550E+01  P
 AM-241      59.54      2041.        46.     0.026   138.85   2.486E+00  P
 BA-133      80.99      5510.       -73.    -0.041   143.82  -3.127E+00   
 Nd-147      91.10      6660.       -67.    -0.037   171.92  -3.264E+00   
 Gd-153      97.50      4456.       -68.    -0.038   138.90  -3.057E+00   
 Np-239      99.50      6454.       -68.    -0.038   168.19  -6.043E+00   
 Gd-153     103.20      5596.       -65.    -0.036   163.04  -3.971E+00   
 Np-239     103.70      5531.       -65.    -0.036   162.04  -3.607E+00   
 Np-239     106.13      6142.       -68.    -0.038   163.32  -3.978E+00   
 EU-152     121.78      1133.        46.     0.026   104.53   2.156E+00   
 CO-57      122.06       954.       -57.    -0.032    77.37  -8.972E-01   
 EU-154     123.10      1064.       -57.    -0.032    82.04  -1.876E+00   
 PA-234     131.29      2829.       -18.    -0.010   243.49  -1.358E+00  P
 U-235      143.79      2843.       -61.    -0.034    71.06  -7.989E+00  P
 CE-141     145.44      2983.       -56.    -0.031   137.90  -1.674E+00   
 Ba-140     162.66      1251.       -52.    -0.029    96.99  -1.295E+01   
 U-235      163.38      1203.        -6.    -0.003   759.62  -1.761E+00  P
 CE-139     165.85      1046.        51.     0.028    91.15   9.731E-01   
 Cf-251     176.60       660.       -27.    -0.015   179.05  -2.550E+00   
 U-235      185.72      1577.       -70.    -0.039    63.10  -2.176E+00  P
 TH-229     193.51       653.       -52.    -0.029    92.60  -2.043E+01   
 U-235      205.33       456.        42.     0.024    95.49   1.524E+01  P
 TH-229     210.85       536.        46.     0.025   100.16   2.815E+01  P
 TH-227     235.97      2119.        39.     0.022   167.65   6.365E+00   
 EU-152     244.69      2032.        38.     0.021   170.69   1.022E+01   
 TH-227     256.24       520.       -47.    -0.026    68.24  -1.434E+01  P
 Cd-113m    263.70       340.        -4.    -0.002   903.93  -1.459E+03   
 Hg-203     279.20       481.       -22.    -0.012    56.02  -6.176E-01  P
 I-131      284.30       308.        12.     0.007   287.79   4.537E+00   
 TL-210     296.00      3135.       -37.    -0.020   215.22  -1.119E+00   
 PA-231     300.07      3056.       -37.    -0.021   211.99  -3.643E+01   
 PA-233     300.18      3019.       -37.    -0.021   210.68  -1.446E+01   
 PA-231     302.65      2949.       -37.    -0.021   207.97  -3.137E+01   
 BA-133     302.85      2912.       -37.    -0.021   206.64  -4.933E+00   
 Ba-140     304.85      2875.       -37.    -0.021   205.08  -2.121E+01   
 PA-233     312.01       794.        19.     0.010   216.65   1.284E+00  P
 CR-51      320.08       687.       -36.    -0.020   104.36  -9.226E+00   
 La-140     328.76      1045.        32.     0.018   141.98   4.163E+00   
 Cf-249     333.44      1078.        33.     0.018   143.73   5.526E+00   
 EU-152     344.29       933.        32.     0.018   137.02   3.241E+00  P
 HF-181     345.83       366.       -35.    -0.019   124.51  -6.294E+00  P
 BA-133     356.00      2759.       -33.    -0.018   227.88  -1.462E+00   
 I-131      364.48       168.        28.     0.016    91.93   9.759E-01   
 BA-133     383.84       512.       -19.    -0.011   167.13  -6.372E+00   

                                 (Page 18 of 22)

Page 1260 of 1765



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:12:33 PMPage 17
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191246.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SN-113     391.69       533.       -15.    -0.008   288.83  -7.059E-01  P
 SB-125     427.88       188.       -24.    -0.013   113.70  -2.607E+00   
 AG-108M    433.94       147.         8.     0.004   325.19   2.756E-01   
 SB-125     463.37       376.       -32.    -0.018    88.84  -1.032E+01   
 Ir-192     468.06       309.        28.     0.016    90.69   1.873E+00   
 BE-7       477.60       352.        -4.    -0.002   665.21  -1.337E+00   
 HF-181     482.00       371.       -29.    -0.016    94.57  -1.292E+00   
 La-140     487.02       396.         8.     0.004   367.75   6.037E-01   
 RU-103     497.05       100.        21.     0.012    97.95   8.523E-01   
 RH-106     511.86       168.       107.     0.059    19.67   1.990E+01   
 Nd-147     531.00       134.       -15.    -0.009   156.39  -4.521E+00   
 Ba-140     537.26       139.       -27.    -0.015   160.97  -4.295E+00  P
 CS-134     569.32       104.         9.     0.005   163.68   2.375E+00   
 PA-234     569.47       112.         2.     0.001   603.32   1.238E+00   
 BI-207     569.70       116.         3.     0.001   575.72   1.108E-01  P
 SB-125     600.50      2101.       -25.    -0.014   258.94  -5.962E+00   
 SB-124     602.73      2076.       -25.    -0.014   257.13  -1.088E+00   
 CS-134     604.71      2051.       -25.    -0.014   255.33  -1.099E+00   
 RU-103     610.30      2026.       -25.    -0.014   253.11  -1.886E+01   
 AG-108M    614.28      2001.       -25.    -0.014   251.07  -1.215E+00   
 PM-144     618.06      1975.       -25.    -0.014   249.05  -1.110E+00   
 RH-106     621.92      1950.       -13.    -0.007   477.35  -5.761E+00   
 SB-125     635.89        74.         5.     0.003   231.67   2.097E+00   
 AG-110M    657.76       150.        -4.    -0.002   435.89  -1.933E-01   
 CS-137     661.66       164.       -17.    -0.010   254.06  -9.347E-01  P
 PM-144     696.54        71.        -8.    -0.004   582.09  -3.666E-01  P
 SB-124     722.79       178.        -8.    -0.005   224.30  -3.889E+00   
 ZR-95      724.20       234.       -33.    -0.018    67.93  -3.697E+00   
 PM-146     735.72       121.       -27.    -0.015    89.64  -5.956E+00   
 PM-146     747.16        99.       -16.    -0.009   114.13  -2.326E+00  P
 ZR-95      756.73        89.       -15.    -0.008   119.16  -1.407E+00  P
 AG-110M    763.94       257.        12.     0.006   196.65   2.712E+00   
 PA-234M    766.41       346.       -24.    -0.013   112.72  -4.191E+02   
 EU-152     778.92        98.       -24.    -0.014    88.29  -9.942E+00   
 CS-134     795.87       132.        12.     0.007   133.27   7.835E-01   
 TL-210     799.60       162.       -23.    -0.013    81.74  -1.241E+00   
 CS-134     801.95       231.       -27.    -0.015    82.18  -1.671E+01   
 CO-58      810.78       144.       -22.    -0.012    79.21  -1.219E+00   
 La-140     815.77       167.       -14.    -0.008   128.22  -3.274E+00  P
 Cs-136     818.50       222.       -18.    -0.010   117.37  -1.006E+00   
 EU-154     873.23       102.        13.     0.007   109.50   6.369E+00  P
 PA-234     880.53        96.        17.     0.009    86.69   1.621E+01   
 PA-234     883.24       113.        17.     0.009    93.26   1.017E+01   
 AG-110M    884.68       130.        16.     0.009   100.63   1.330E+00  P
 Sc-46      889.28       145.         4.     0.002   394.24   2.559E-01  P
 Y-88       898.04        52.        -5.    -0.003   362.59  -2.999E-01  P
 AG-110M    937.49       181.       -35.    -0.019    49.53  -6.225E+00  P
 EU-152     964.11       147.        16.     0.009   108.59   6.997E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:12:33 PMPage 18
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191246.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154     996.33        84.        16.     0.009    82.80   1.003E+01   
 PA-234M   1001.00       104.        13.     0.007   115.50   1.002E+02  P
 EU-154    1004.77       118.        10.     0.005   159.51   3.566E+00   
 Cs-136    1048.07        57.         7.     0.004   157.14   5.922E-01   
 RH-106    1050.36        79.       -12.    -0.007   122.86  -5.288E+01  P
 BI-207    1063.66        30.        11.     0.006   118.32   9.727E-01  P
 FE-59     1099.25        60.        -5.    -0.003   343.51  -6.238E-01   
 ZN-65     1115.55       454.       -12.    -0.006   263.82  -1.622E+00   
 Ta-182    1121.30       450.        -8.    -0.005   354.80  -1.746E+00   
 CO-60     1173.24        33.        12.     0.006   109.61   8.718E-01  P
 Ta-182    1189.05        56.        -6.    -0.003   230.47  -2.597E+00  P
 Ta-182    1221.41        43.         2.     0.001   812.70   5.256E-01  P
 NA-22     1274.53        27.        13.     0.007    61.24   1.068E+00   
 FE-59     1291.60        27.         7.     0.004   177.00   1.278E+00  P
 TL-210    1313.00        48.       -11.    -0.006   146.30  -4.303E+00   
 CO-60     1332.50        24.         7.     0.004   167.11   5.527E-01  P
 AG-110M   1384.30        37.        13.     0.007   113.19   4.484E+00   
 EU-152    1408.00        37.        31.     0.017    48.76   1.274E+01   
 La-140    1596.21        51.       -17.    -0.009   102.37  -1.738E+00  P
 SB-124    1690.98        11.         6.     0.003   145.52   1.214E+00   
 Y-88      1836.06         6.         4.     0.002   140.34   4.720E-01  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -1.3367E+00   -1.3367E+00    6.652E+02%                3.01E+01
 NA-22  #A    1.0681E+00    1.0681E+00    6.124E+01%                2.14E+00
 K-40         1.6990E+02    1.6990E+02    8.664E+00%                1.94E+01
 Sc-46  #A    2.5592E-01    2.5592E-01    3.942E+02%                3.46E+00
 CR-51  #A   -9.2257E+00   -9.2258E+00    1.044E+02%                3.20E+01
 MN-54  #A   -3.7213E-02   -3.7213E-02    2.752E+03%                2.40E+00
 FE-59  #A    2.0038E-01    2.0038E-01    1.770E+02%                4.84E+00
 Co-56  #C    5.6216E+00    5.6216E+00    1.363E+01%                2.50E+00
 CO-57  #A   -8.9722E-01   -8.9722E-01    7.737E+01%                2.30E+00
 CO-58  #A   -1.2195E+00   -1.2195E+00    7.921E+01%                3.22E+00
 CO-60  #A    7.1220E-01    7.1220E-01    9.993E+01%                2.14E+00
 ZN-65  #A   -1.6224E+00   -1.6225E+00    2.638E+02%                1.44E+01
 NB-94  #     1.9711E+00    1.9711E+00    4.435E+01%                1.93E+00
 ZR-95  #A   -1.4074E+00   -1.4074E+00    1.192E+02%                4.40E+00
 NB-95  #A   -3.1328E-02   -3.1328E-02    2.957E+03%                4.12E+00
 RU-103 #A    8.5230E-01    8.5230E-01    9.795E+01%                1.97E+00
 RH-106 #A   -5.7610E+00   -5.7610E+00    4.773E+02%                9.17E+01
 AG-108M#A    2.7560E-01    2.7560E-01    3.252E+02%                2.13E+00
 AG-110M#A    2.2310E+00    2.2310E+00    8.274E+01%                4.50E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:12:33 PMPage 19
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191246.An1             
                                                                                 
 SN-113 #A   -7.0585E-01   -7.0585E-01    2.888E+02%                5.16E+00
 SB-124 #A   -3.3477E-01   -3.3477E-01    1.455E+02%                9.31E+00
 SB-125 #A   -1.3069E+00   -1.3069E+00    1.137E+02%                7.24E+00
 I-131  #A    1.2248E+00    1.2248E+00    9.193E+01%                2.18E+00
 Gd-153 #A   -3.0566E+00   -3.0566E+00    1.389E+02%                1.41E+01
 Ga-68  #A    2.4474E+00    2.4579E+00    1.558E+03%                8.77E+01
 Tc-99m #A    0.0000E+00    0.0000E+00    1.000E+03%                4.06E+00
 BA-133 #A   -1.4618E+00   -1.4618E+00    2.279E+02%                1.11E+01
 CS-134 #A    1.0261E+00    1.0261E+00    1.055E+02%                3.53E+00
 CS-137 #A   -9.3473E-01   -9.3473E-01    2.541E+02%                3.37E+00
 CE-139 #A    9.7308E-01    9.7308E-01    9.115E+01%                2.94E+00
 Ba-140 #A   -4.2948E+00   -4.2949E+00    1.610E+02%                9.14E+00
 La-140 #A   -7.0268E-01   -7.0269E-01    8.752E+01%                3.67E+00
 CE-141 #A   -1.6742E+00   -1.6742E+00    1.379E+02%                7.65E+00
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.10E+01
 PM-144 #A   -3.6660E-01   -3.6660E-01    5.821E+02%                2.03E+00
 EU-152 #A    4.2339E+00    4.2339E+00    6.644E+01%                7.48E+00
 EU-154 #A    2.1081E+00    2.1081E+00    5.647E+01%                5.09E+00
 EU-155  A    5.0203E+00    5.0203E+00    5.423E+01%                6.65E+00
 HF-181 #A   -1.2916E+00   -1.2916E+00    9.457E+01%                4.07E+00
 Ta-182 #A   -7.5536E-01   -7.5536E-01    3.548E+02%                2.09E+01
 Hg-203 #A   -6.1761E-01   -6.1762E-01    5.602E+01%                2.95E+00
 TL-208       7.9884E+00    7.9884E+00    1.175E+01%                1.82E+00
 PM-146 #A    1.2108E-01    1.2108E-01    1.168E+03%                3.36E+00
 Y-88   #A    4.7202E-01    4.7202E-01    1.403E+02%                1.54E+00
 Cd-113m#A   -1.4590E+03   -1.4590E+03    9.039E+02%                3.23E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.44E+02
 Cf-251 #A   -2.5503E+00   -2.5503E+00    1.790E+02%                1.16E+01
 Cf-249 #A    1.0515E+00    1.0515E+00    1.437E+02%                4.96E+00
 Sn-126  A    1.0430E+01    1.0430E+01    1.147E+02%                3.97E+01
 PB-210 #     1.1699E+02    1.1699E+02    2.637E+01%                6.93E+01
 PB-212       2.3137E+01    2.3137E+01    6.464E+00%                3.66E+00
 PB-214       1.6950E+02    1.6950E+02    2.356E+00%                5.60E+00
 BI-207 #A    9.7272E-01    9.7272E-01    1.183E+02%                2.61E+00
 BI-212  A    1.6825E+01    1.6825E+01    8.542E+01%                4.79E+01
 U-235  #A   -7.9888E+00   -7.9888E+00    7.106E+01%                3.27E+01
 BI-214       1.5013E+02    1.5013E+02    2.721E+00%                3.37E+00
 BI-210M A    1.5464E+00    1.5464E+00    8.275E+01%                4.25E+00
 AC-228       2.8431E+01    2.8431E+01    1.130E+01%                5.85E+00
 TH-227 #A   -1.4339E+01   -1.4339E+01    6.824E+01%                3.33E+01
 TH-229 #A   -7.7248E-01   -7.7248E-01    6.820E+01%                4.77E+01
 TH-234       9.6760E+01    9.6760E+01    1.088E+01%                3.14E+01
 PA-231 #A   -3.1372E+01   -3.1372E+01    2.080E+02%                2.17E+02
 PA-233 #A    1.2839E+00    1.2839E+00    2.166E+02%                9.30E+00
 PA-234 #A    2.3277E+00    2.3277E+00    9.326E+01%                1.90E+01
 PA-234M#A    1.0020E+02    1.0020E+02    1.155E+02%                3.90E+02
 AM-241 #A    2.4857E+00    2.4857E+00    1.389E+02%                1.15E+01
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.26E+01
 Ir-192 #A    6.9835E-01    6.9836E-01    9.069E+01%                3.91E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:12:33 PMPage 20
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191246.An1             
                                                                                 
 Cs-136 #A   -1.0063E+00   -1.0063E+00    1.174E+02%                3.96E+00
 Np-239 #A   -3.9776E+00   -3.9779E+00    1.633E+02%                2.15E+01
 Nd-147 #A   -4.5210E+00   -4.5210E+00    1.564E+02%                1.67E+01
 TL-210 #A   -1.2408E+00   -1.2408E+00    8.174E+01%                3.38E+00
 Kr-85  #A   -1.7359E+01   -1.7359E+01    1.183E+03%                6.99E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.5 to  2000.0 keV)     7.679E+02  Bq/Sample     
 Total Decayed Activity (   37.5 to  2000.0 keV) 7.6785101E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 2_Gamma_20191110 
-----------------------------------------------------------------------------                      
   Sample Description: 430282_Gamma_160-34280-A-10-B 
             Detector: Detector # 2       
             Batch ID: 430282                 
    Work Order Number: Gamma   
           Lot Number: 160-34280-A-10-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 13:42        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 13:42:32     Real Time: 1805   sec
        Analysis Time: 6/20/2019 14:13        Dead Time: 0.30   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 2_Soil_TunaCan.Clb
  Efficiency Cal Desc: 2_Soil_TunaCan_101407
  Efficiency Cal Date: 4/20/2018 13:56
      Energy Cal Date: 4/20/2018 13:54                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 2_2019-06-08_1441.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       5.573E+00           77.7     4.331E+00    4.340E+00    1.446E+01
NA-22      0.000E+00         1.#INF     2.155E-01    2.155E-01    1.826E+00
K-40       1.969E+02            7.0     1.376E+01    1.697E+01    1.007E+01
Sc-46      8.068E-01          110.5     8.919E-01    8.928E-01    3.016E+00
CR-51     -6.660E+00           97.3     6.482E+00    6.490E+00    2.243E+01
MN-54      8.393E-01           96.7     8.114E-01    8.125E-01    1.947E+00
FE-59     -7.752E-01          171.1     1.326E+00    1.327E+00    4.530E+00
Co-56      2.599E+00           27.1     7.037E-01    7.160E-01    1.968E+00
CO-57      1.257E-01           87.1     1.095E-01    1.097E-01    1.594E+00
CO-58     -1.261E+00           60.0     7.567E-01    7.594E-01    3.744E+00
CO-60     -2.123E-02           91.2     1.936E-02    1.939E-02    2.382E+00
ZN-65      0.000E+00         1.#INF     6.557E-01    6.557E-01    1.178E+01
NB-94     -1.092E+00           18.3     1.998E-01    2.075E-01    2.419E+00
ZR-95      1.101E+00           99.9     1.100E+00    1.101E+00    3.741E+00
NB-95     -1.708E+00           73.8     1.261E+00    1.264E+00    4.179E+00
RU-103    -4.270E-02         1617.6     6.908E-01    6.908E-01    1.757E+00
RH-106     7.772E+00          242.1     1.881E+01    1.882E+01    7.173E+01
AG-108M    4.926E-01          102.4     5.042E-01    5.048E-01    1.561E+00
AG-110M    7.444E-01           36.2     2.697E-01    2.723E-01    5.107E+00
SN-113     9.584E-01          114.8     1.100E+00    1.101E+00    3.686E+00
SB-124     6.201E-01          335.0     2.077E+00    2.078E+00    6.949E+00
SB-125     2.743E+00          101.7     2.790E+00    2.793E+00    5.423E+00
I-131      3.854E-01          163.5     6.302E-01    6.305E-01    1.851E+00
Gd-153    -9.854E-01          172.8     1.703E+00    1.704E+00    4.545E+00
Ga-68      4.745E+01           43.7     2.074E+01    2.091E+01    4.551E+01
Tc-99m     1.140E+00           55.1     6.276E-01    6.310E-01    2.063E+00
BA-133    -1.223E+00          199.8     2.443E+00    2.444E+00    8.137E+00
CS-134     8.032E-01           89.0     7.152E-01    7.164E-01    3.004E+00
CS-137    -1.389E+00           96.0     1.333E+00    1.335E+00    3.132E+00
CE-139    -1.440E-01          455.0     6.551E-01    6.551E-01    2.203E+00
Ba-140     5.684E+00           55.0     3.128E+00    3.141E+00    6.861E+00
La-140     1.368E+00           95.4     1.305E+00    1.307E+00    2.035E+00
CE-141     5.743E-01          204.1     1.172E+00    1.173E+00    3.918E+00
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CE-144    -4.538E+00          123.1     5.588E+00    5.593E+00    1.858E+01
PM-144    -3.071E-01          239.0     7.340E-01    7.342E-01    2.061E+00
EU-152     2.325E+00           93.1     2.165E+00    2.168E+00    5.492E+00
EU-154     2.275E+00           69.0     1.571E+00    1.575E+00    3.595E+00
EU-155     2.199E+00          142.4     3.130E+00    3.133E+00    1.041E+01
HF-181     4.688E-01          165.6     7.763E-01    7.767E-01    2.638E+00
Ta-182    -3.147E-01          137.9     4.339E-01    4.342E-01    1.752E+01
Hg-203     7.456E-02         1009.6     7.527E-01    7.527E-01    1.947E+00
TL-208     8.489E+00           10.4     8.836E-01    9.834E-01    1.555E+00
PM-146     2.013E-01           83.8     1.686E-01    1.689E-01    2.812E+00
Y-88      -1.400E-01           98.7     1.383E-01    1.385E-01    2.768E+00
Cd-113m   -9.009E+03          104.7     9.431E+03    9.445E+03    3.148E+04
Cd-109     6.770E+00          336.8     2.280E+01    2.280E+01    7.593E+01
Cf-251     3.369E-01          860.7     2.900E+00    2.900E+00    7.828E+00
Cf-249     0.000E+00         1.#INF     7.168E-01    7.168E-01    4.027E+00
Sn-126    -7.447E+00          100.6     7.490E+00    7.502E+00    2.486E+01
PB-210    -3.609E-01         7924.8     2.860E+01    2.860E+01    9.611E+01
PB-212     2.557E+01            5.4     1.369E+00    1.911E+00    2.887E+00
PB-214     8.235E+01            3.1     2.548E+00    4.892E+00    3.719E+00
BI-207     8.081E-01          120.0     9.699E-01    9.707E-01    2.318E+00
BI-212     1.300E+01           96.7     1.257E+01    1.259E+01    4.213E+01
U-235      3.081E+00          150.5     4.637E+00    4.640E+00    1.728E+01
BI-214     7.985E+01            4.0     3.188E+00    5.167E+00    3.241E+00
BI-210M   -1.002E+00          119.5     1.197E+00    1.198E+00    4.001E+00
AC-228     2.625E+01            9.0     2.364E+00    2.712E+00    5.273E+00
TH-227    -7.826E+00          118.5     9.277E+00    9.286E+00    2.361E+01
TH-229     1.006E+01           95.3     9.583E+00    9.597E+00    3.112E+01
TH-234     2.899E+01           23.4     6.773E+00    6.961E+00    2.375E+01
PA-231    -2.177E+01          211.4     4.603E+01    4.604E+01    1.533E+02
PA-233    -1.130E+00          154.5     1.746E+00    1.747E+00    4.503E+00
PA-234     1.246E+00           77.9     9.701E-01    9.722E-01    1.120E+01
PA-234M    1.984E+02           68.0     1.349E+02    1.352E+02    3.877E+02
AM-241    -1.692E-02        13114.7     2.219E+00    2.219E+00    5.948E+00
Np-237     0.000E+00         1.#INF     7.036E+00    7.036E+00    2.336E+01
Ir-192    -7.356E-01          100.7     7.411E-01    7.423E-01    2.473E+00
Cs-136    -1.187E+00           91.5     1.086E+00    1.088E+00    3.632E+00
Np-239     1.953E+00          144.7     2.826E+00    2.828E+00    9.403E+00
Nd-147    -6.131E+00           95.5     5.854E+00    5.864E+00    1.439E+01
TL-210     7.131E-01           92.5     6.599E-01    6.612E-01    2.227E+00
Kr-85      0.000E+00         1.#INF     2.942E+01    2.942E+01    6.414E+02
-----------------------------------------------------------------------------
Total      7.740E+02

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:13:07 PMPage  1
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191110.An1             
                                                                                 
 Sample description                                             
      430282_Gamma_160-34280-A-10-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det2\2_Gamma_20191110.An1

 Acquisition information
        Start time:                 6/20/2019 1:42:32 PM
        Live time:               1800
        Real time:               1805
        Dead time:                  0.30 %
        Detector ID:                    2

 Detector system                                                
      Ge 2 SN/164                                                     
                                                                      

 Calibration
        Filename:                   2_Soil_TunaCan.Clb
      2_Soil_TunaCan_101407                                           
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 1:54:10 PM
             Zero offset:           0.101 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -4.975E-09 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 1:56:20 PM
             Type:                  Polynomial
             Uncertainty:           1.003 %
             Coefficients:         -0.414971  -4.933446   0.551852
                                   -0.058768   0.002630  -0.000046

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  2000.01keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:13:07 PMPage  2
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191110.An1             
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 1:42:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       2_2019-06-08_1441.PBC
                                                 6/8/2019 2:41:26 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   33 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.2591

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.72       84.  27.25   0.66  1.848E-02    46.54   4.250    PBC<MDA PB210 
    63.36       73.  37.25   0.85  3.262E-02    63.29   3.810    PBC<MDA TH234 
    74.82      504.   7.25   0.86  3.744E-02
    77.22      741.   5.14   0.86  3.820E-02
    87.15      273.  11.52   0.87  4.060E-02    86.49  13.100  2.864E+01 Np237 
                                                86.54  30.700  1.222E+01 EU155 
                                                86.94   9.040  4.141E+01 Sn126 
                                                87.57  37.500  9.768E+00 Sn126 
                                                88.04   3.790  9.830E+01 Cd109 
    89.86      137.  20.18   0.87  4.106E-02
    92.72      144.  19.81   0.87  4.147E-02    92.59   5.584  3.447E+01 TH234 
                                                93.35   5.561  3.453E+01 AC228 
   105.56       36. 142.35   0.88  4.240E-02   105.31  21.200    PBC<MDA EU155 
   106.37       34. 144.70   0.88  4.242E-02   106.13  22.700    PBC<MDA Np239 
   123.10       30. 110.75   0.90  4.194E-02   123.10  40.790    PBC<MDA EU154 
   136.47       35. 131.22   0.91  4.074E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  4.477E+00 CO57  
   140.79       72.  55.06   0.91  4.029E-02   140.51  89.300    PBC<MDA Tc99m 
   143.79       27. 150.49   0.91  3.990E-02   143.79  10.960    PBC<MDA U235  
   145.44       20. 204.09   0.91  3.970E-02   145.44  48.200    PBC<MDA CE141 
   162.66       32. 110.31   0.93  3.746E-02   162.66   6.220    PBC<MDA Ba140 
   163.38        4. 873.57   0.93  3.736E-02   163.38   5.080    PBC<MDA U235  
   176.60        4. 860.67   0.94  3.557E-02   176.60  17.000    PBC<MDA Cf251 
   186.30      331.  10.12   0.93  3.427E-02   185.72  54.000  9.463E+00 U235  
   193.51       15. 197.63   0.95  3.333E-02   193.51   4.400    PBC<MDA TH229 
   205.33       12. 241.39   0.96  3.183E-02   205.33   5.010    PBC<MDA U235  
   209.56       29.  48.15   0.55  3.132E-02
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:13:07 PMPage  3
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191110.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   210.85       27.  95.26   0.97  3.117E-02   210.85   2.990    PBC<MDA TH229 
   235.97       27. 203.89   0.99  2.836E-02   235.97  12.300    PBC<MDA TH227 
   238.74      559.   5.36   0.99  2.807E-02   238.63  43.300  2.556E+01 PB212 
   242.01      289.   8.72   0.99  2.774E-02   242.00   7.430  7.798E+01 PB214 
   244.69       27. 201.22   0.99  2.747E-02   244.69   7.580    PBC<MDA EU152 
   295.30      698.   5.06   1.05  2.317E-02   295.09  19.300  8.663E+01 PB214 
                                               296.00  79.000  2.123E+01 TL210 
   299.80       51.  33.71   1.03  2.283E-02   300.03   3.280  3.759E+01 PB212 
                                               300.07   2.460  5.013E+01 PA231 
                                               300.18   6.200  1.990E+01 PA233 
   328.76        7. 364.33   1.06  2.096E-02   328.76  20.300    PBC<MDA La140 
   338.54      116.  15.83   1.18  2.040E-02   338.32  12.010  2.610E+01 AC228 
   352.04     1067.   3.56   1.12  1.967E-02   351.93  37.600  8.015E+01 PB214 
   383.84       15. 166.40   1.10  1.814E-02   383.84   8.940    PBC<MDA BA133 
   391.69       20. 114.77   1.11  1.780E-02   391.69  64.000    PBC<MDA SN113 
   427.88       19. 101.71   1.14  1.641E-02   427.88  29.600    PBC<MDA SB125 
   433.94       16. 102.36   1.14  1.620E-02   433.94  90.480    PBC<MDA AG108M
   463.37        9. 195.06   1.16  1.525E-02   463.37  10.470    PBC<MDA SB125 
   477.60       16.  77.72   1.17  1.484E-02   477.60  10.520    PBC<MDA BE7   
   482.00       10. 165.60   1.18  1.472E-02   482.00  80.500    PBC<MDA HF181 
   511.86       75.  24.07   2.45  1.394E-02   511.86  20.000  1.501E+01 RH106 
   537.26       30.  55.03   1.22  1.335E-02   537.26  24.390    PBC<MDA Ba140 
   583.45      165.  10.04   1.22  1.241E-02   583.02  84.500  8.489E+00 TL208 
   600.50       13. 333.20   1.27  1.210E-02   600.50  17.860    PBC<MDA SB125 
   602.73       13. 335.03   1.27  1.206E-02   602.73  98.260    PBC<MDA SB124 
   605.00       13. 336.89   1.27  1.202E-02   604.71  97.620    PBC<MDA CS134 
   609.61      795.   3.96   1.15  1.194E-02   609.31  46.090  7.985E+01 BI214 
                                               610.30   5.750  6.441E+02 RU103 
   614.28        7. 639.57   1.28  1.186E-02   614.28  89.850    PBC<MDA AG108M
   621.92       13. 336.36   1.28  1.173E-02   621.92   9.930    PBC<MDA RH106 
   636.97        8. 163.51   1.29  1.149E-02   636.97   7.170    PBC<MDA I131  
   724.20       15.  99.86   1.36  1.028E-02   724.20  44.150    PBC<MDA ZR95  
   727.95       18.  96.72   1.36  1.025E-02   727.17   7.550    PBC<MDA BI212 
   747.16       13.  94.92   1.37  1.001E-02   747.16  34.000    PBC<MDA PM146 
   756.73        5. 297.77   1.38  9.903E-03   756.73  54.460    PBC<MDA ZR95  
   766.60       20. 105.16   1.39  9.796E-03   766.41   0.294    PBC<MDA PA234M
   778.92       13.  93.10   1.39  9.661E-03   778.92  12.940    PBC<MDA EU152 
   786.12       25.  49.83   1.40  9.593E-03   785.42   1.280    PBC<MDA BI212 
   796.33       15.  89.05   1.41  9.485E-03   795.87  85.530    PBC<MDA CS134 
   799.60       12.  92.54   1.41  9.448E-03   799.60  98.960    PBC<MDA TL210 
   815.77       16.  95.36   1.42  9.288E-03   815.77  23.280    PBC<MDA La140 
   834.85       14.  96.68   1.43  9.107E-03   834.85  99.980    PBC<MDA MN54  
   860.20       37.  27.54   2.15  8.874E-03   860.56  12.420  1.862E+01 TL208 
   871.10        7. 153.42   1.46  8.783E-03   871.10  99.890    PBC<MDA NB94  
   873.23        9. 102.77   1.46  8.765E-03   873.23  12.270    PBC<MDA EU154 
   889.28       13. 110.54   1.47  8.630E-03   889.28  99.984    PBC<MDA Sc46  
   898.04       10. 129.11   1.48  8.558E-03   898.04  93.700    PBC<MDA Y88   
   911.79      108.  13.18   1.58  8.453E-03   911.07  29.000  2.437E+01 AC228 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:13:07 PMPage  4
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191110.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   946.02       13.  91.63   1.51  8.186E-03   946.02  13.400    PBC<MDA PA234 
   969.70       74.  17.42   1.65  8.020E-03   968.97  17.460  2.947E+01 AC228 
  1001.02       16.  86.20   1.55  7.800E-03  1001.00   0.837    PBC<MDA PA234M
  1004.77        9. 141.66   1.55  7.775E-03  1004.77  18.010    PBC<MDA EU154 
  1050.36        4. 348.17   1.58  7.484E-03  1050.36   1.560    PBC<MDA RH106 
  1063.66        8. 120.02   1.59  7.403E-03  1063.66  74.500    PBC<MDA BI207 
  1077.40       18.  43.72   1.60  7.322E-03  1077.40   3.300  4.745E+01 Ga68  
  1120.77      188.   9.93   1.91  7.078E-03  1120.29  15.100  9.778E+01 BI214 
                                              1120.55  99.987  1.477E+01 Sc46  
                                              1121.30  34.900  4.234E+01 Ta182 
  1173.24       10.  94.95   1.66  6.799E-03  1173.24  99.900    PBC<MDA CO60  
  1189.05        3. 405.52   1.67  6.719E-03  1189.05  16.200    PBC<MDA Ta182 
  1221.41        9. 137.89   1.69  6.562E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.28       52.  27.07   1.70  6.483E-03  1238.28  66.070  6.728E+00 Co56  
  1313.00        6.  90.57   1.75  6.152E-03  1313.00  21.000    PBC<MDA TL210 
  1384.30        8.  36.23   1.79  5.864E-03  1384.30  24.290  2.972E+00 AG110M
  1408.00       27.  43.87   1.80  5.773E-03  1408.00  21.005  1.222E+01 EU152 
  1461.42      211.   6.99   1.60  5.580E-03  1460.83  10.670  1.969E+02 K40   
  1596.21        7. 107.76   1.91  5.131E-03  1596.21  95.400    PBC<MDA La140 
  1765.33      115.   9.37   2.05  4.648E-03  1764.49  15.400  8.952E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   186.44    46.72       165.        84. 4.544E+03   27.25   0.661  -      l 
   298.85    74.81       415.       504. 1.346E+04    7.25   0.856  -       D
   308.44    77.21       357.       741. 1.941E+04    5.14   0.858  -       D
   359.06    89.91       319.       137. 3.325E+03   20.39   0.868  -      sD
   744.74   186.30       207.       331. 9.664E+03   10.12   0.933  -      s 
   837.76   209.56        83.        29. 9.259E+02   48.15   0.552  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:13:07 PMPage  5
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191110.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 TH-234    252.72    63.29       334.        73.     0.041    37.25   0.846D
 Sn-126    256.69    64.28       917.       -43.    -0.024   100.57   0.847s
 BA-133    323.52    80.99       677.       -43.    -0.024   109.63   0.861 
 Np-237    345.52    86.49      2233.         0.     0.000   165.86   0.866A
 EU-155    345.73    86.54      2193.        49.     0.027    66.41   0.866D
 Sn-126    347.32    86.94       472.       163.     0.090    18.24   0.866D
 Sn-126    349.84    87.57      2038.       -20.    -0.011   169.87   0.866D
 Cd-109    351.72    88.04      1999.        19.     0.010   336.80   0.867A
 TH-234    369.92    92.59       426.       110.     0.061    28.20   0.870D
 AC-228    372.96    93.35      1730.        39.     0.022   150.27   0.871s
 Gd-153    389.56    97.50       463.       -22.    -0.012   172.81   0.875s
 Np-239    397.56    99.50      1384.       -35.    -0.020   149.63   0.876 
 Gd-153    412.36   103.20      1149.       -36.    -0.020   136.02   0.879s
 Np-239    414.35   103.70      1199.       -27.    -0.015   183.12   0.879s
 EU-155    420.81   105.31      1265.        36.     0.020   142.35   0.881 
 Np-239    424.07   106.13      1183.        34.     0.019   144.70   0.882s
 EU-152    486.67   121.78       620.       -10.    -0.006   353.55   0.894s
 CO-57     487.79   122.06       465.       -27.    -0.015   114.58   0.895s
 EU-154    491.95   123.10       537.        30.     0.017   110.75   0.895 
 PA-234    524.72   131.29       996.       -36.    -0.020   125.89   0.902s
 HF-181    531.64   133.02       972.       -37.    -0.021   119.75   0.904 
 CE-144    533.70   133.54      1030.       -37.    -0.021   123.13   0.904 
 HF-181    544.74   136.30      1067.       -37.    -0.021   124.99   0.906s
 CO-57     545.43   136.47      1041.        35.     0.019   131.22   0.906s
 Tc-99m    561.58   140.51       742.        72.     0.040    55.06   0.910s
 U-235     574.68   143.79       819.        27.     0.015   150.49   0.912s
 CE-141    581.30   145.44       805.        20.     0.011   204.09   0.914s
 Ba-140    650.17   162.66       623.        32.     0.018   110.31   0.928s
 U-235     653.05   163.38       657.         4.     0.002   873.57   0.928s
 CE-139    662.94   165.85       605.        -8.    -0.004   455.03   0.930s
 Cf-251    705.93   176.60       313.         4.     0.002   860.67   0.939s
 U-235     742.41   185.72       782.       -50.    -0.028    74.11   0.946s
 TH-229    773.56   193.51       291.        15.     0.009   197.63   0.953 
 U-235     820.85   205.33       261.        12.     0.007   241.39   0.962s
 TH-229    842.92   210.85       323.        27.     0.015    95.26   0.967s
 TH-227    943.39   235.97      1454.        27.     0.015   203.89   0.987s
 PB-212    954.04   238.63       168.       560.     0.311     5.35   0.989D
 PB-214    967.50   242.00       173.       290.     0.161     8.71   0.992D
 EU-152    978.28   244.69      1460.        27.     0.015   201.22   0.994s
 TH-227   1024.46   256.24       264.       -26.    -0.014   118.55   1.003s
 Cd-113m  1054.30   263.70       330.       -25.    -0.014   104.69   1.009s
 BI-210M  1062.83   265.83       366.       -23.    -0.013   119.47   1.011s
 I-131    1136.69   284.30       166.       -17.    -0.009   148.48   1.025s
 PB-214   1180.69   295.30       117.       698.     0.388     5.06   1.048 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:13:07 PMPage  6
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191110.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-210   1183.49   296.00      1523.       -25.    -0.014   218.01   1.034s
 PB-212   1198.71   299.80        72.        51.     0.028    33.71   1.025s
 PA-231   1199.77   300.07      1498.       -26.    -0.014   215.51   1.038s
 PA-233   1200.21   300.18      1472.       -26.    -0.014   213.68   1.038s
 PA-231   1210.09   302.65      1447.       -26.    -0.014   211.44   1.040s
 BA-133   1210.90   302.85      1421.       -26.    -0.014   209.54   1.040s
 Ba-140   1218.89   304.85      1396.       -26.    -0.014   207.35   1.041s
 BI-210M  1219.07   304.90      1370.       -26.    -0.014   205.46   1.041s
 PA-233   1247.54   312.01       174.       -16.    -0.009   154.53   1.047s
 Ir-192   1265.45   316.49       306.       -25.    -0.014   100.75   1.050s
 CR-51    1279.82   320.08       321.       -26.    -0.014    97.32   1.053s
 La-140   1314.53   328.76       169.         7.     0.004   364.33   1.060s
 Cf-249   1333.24   333.44       136.        -4.    -0.002   596.58   1.064s
 AC-228   1353.63   338.54        63.       115.     0.064    15.89   1.179 
 Cs-136   1361.76   340.57       481.       -24.    -0.014   128.84   1.069s
 EU-152   1376.62   344.29       413.       -24.    -0.013   120.71   1.072s
 HF-181   1382.80   345.83       432.       -10.    -0.006   282.71   1.073s
 PB-214   1407.65   352.04       101.      1067.     0.593     3.56   1.120 
 BA-133   1423.48   356.00      1397.       -27.    -0.015   199.80   1.081s
 BA-133   1534.84   383.84       304.        15.     0.008   166.40   1.103s
 Cf-249   1551.27   387.95       319.         0.     0.000  1000.00   1.106s
 SN-113   1566.23   391.69       245.        20.     0.011   114.77   1.109s
 SB-125   1710.97   427.88        92.        19.     0.011   101.71   1.137s
 AG-108M  1735.21   433.94        68.        16.     0.009   102.36   1.141s
 PM-146   1814.98   453.88       108.       -15.    -0.008   138.08   1.157s
 SB-125   1852.93   463.37       162.         9.     0.005   195.06   1.164s
 Ir-192   1871.70   468.06       196.       -21.    -0.011    98.17   1.167s
 BE-7     1909.84   477.60        66.        16.     0.009    77.72   1.175s
 HF-181   1927.44   482.00       132.        10.     0.006   165.60   1.178 
 La-140   1947.54   487.02       104.        -6.    -0.003   195.68   1.182 
 RH-106   2046.91   511.86       127.        75.     0.042    24.07   2.450s
 Kr-85    2055.37   513.98       202.         0.     0.000  1000.00   1.202s
 Nd-147   2123.45   531.00        84.       -19.    -0.011    95.48   1.215s
 Ba-140   2148.49   537.26        65.        30.     0.017    55.03   1.219s
 CS-134   2252.39   563.24        84.       -11.    -0.006   149.89   1.239 
 CS-134   2276.73   569.32        72.        -2.    -0.001   604.15   1.243s
 PA-234   2277.33   569.47        74.         0.     0.000  1000.00   1.243s
 BI-207   2278.25   569.70        81.        -3.    -0.002   406.25   1.244s
 TL-208   2333.26   583.45        33.       160.     0.089    10.41   1.223s
 SB-125   2401.44   600.50       962.        13.     0.007   333.20   1.266 
 SB-124   2410.37   602.73       975.        13.     0.007   335.03   1.268 
 CS-134   2418.28   604.71       988.        13.     0.007   336.89   1.269s
 BI-214   2437.87   609.61        40.       791.     0.440     3.99   1.154 
 RU-103   2440.64   610.30      1000.        13.     0.007   337.75   1.274s
 AG-108M  2456.57   614.28      1013.         7.     0.004   639.57   1.276s
 PM-144   2471.69   618.06      1067.       -15.    -0.009   300.94   1.279s
 RH-106   2487.11   621.92      1005.        13.     0.007   336.36   1.282s
 SB-125   2543.00   635.89        88.       -15.    -0.008   211.49   1.292s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:13:07 PMPage  7
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191110.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 I-131    2547.34   636.97        89.         8.     0.005   163.51   1.293s
 CS-137   2646.08   661.66       118.       -24.    -0.013    95.99   1.311s
 PM-144   2785.61   696.54        61.        -6.    -0.003   239.04   1.336 
 NB-94    2809.96   702.63        82.       -20.    -0.011    18.29   1.340s
 SB-124   2890.59   722.79       184.       -18.    -0.010   111.32   1.355 
 AG-108M  2891.19   722.94       166.       -18.    -0.010   106.10   1.355 
 EU-154   2892.88   723.36       148.        -8.    -0.005   207.62   1.355 
 ZR-95    2896.24   724.20       103.        15.     0.008    99.86   1.356s
 BI-212   2908.12   727.17       144.        18.     0.010    96.72   1.358s
 PM-146   2942.32   735.72        48.        -8.    -0.004   187.34   1.364s
 PM-146   2988.08   747.16        35.        13.     0.007    94.92   1.372s
 ZR-95    3026.36   756.73        52.         5.     0.003   297.77   1.379s
 AG-110M  3055.21   763.94        81.       -14.    -0.008    96.80   1.384s
 NB-95    3062.60   765.79       231.       -30.    -0.017    73.79   1.385s
 PA-234M  3065.09   766.41       206.        20.     0.011   105.16   1.386s
 EU-152   3115.12   778.92        30.        13.     0.007    93.10   1.395s
 BI-212   3141.12   785.42        30.        25.     0.014    49.83   1.399 
 CS-134   3182.92   795.87        78.        15.     0.008    89.05   1.407s
 TL-210   3197.84   799.60        56.        12.     0.007    92.54   1.409s
 CS-134   3207.25   801.95       102.        -4.    -0.002   391.81   1.411 
 CO-58    3242.54   810.77       165.       -21.    -0.012    59.99   1.417s
 La-140   3262.52   815.77       102.        16.     0.009    95.36   1.421s
 Cs-136   3273.44   818.50       154.       -20.    -0.011    91.54   1.422s
 MN-54    3338.84   834.85        39.        14.     0.008    96.68   1.434s
 Co-56    3386.53   846.77        39.        -2.    -0.001   631.44   1.442s
 TL-208   3440.25   860.20        16.        37.     0.021    27.54   2.154s
 NB-94    3483.84   871.10        26.         7.     0.004   153.42   1.459 
 EU-154   3492.37   873.23        35.         9.     0.005   102.77   1.460 
 PA-234   3521.57   880.53       114.       -17.    -0.009    92.48   1.465s
 PA-234   3532.41   883.24       131.       -10.    -0.005   168.48   1.467s
 AG-110M  3538.19   884.68       140.         0.     0.000  1000.00   1.468 
 Sc-46    3556.57   889.28        90.        13.     0.007   110.54   1.471s
 Y-88     3591.61   898.04        33.        10.     0.005   129.11   1.477s
 AC-228   3646.60   911.79        19.       108.     0.060    13.18   1.584 
 AG-110M  3749.43   937.49       107.       -25.    -0.014    89.88   1.504s
 PA-234   3783.54   946.02        28.        13.     0.007    91.63   1.510s
 EU-152   3855.90   964.11       154.        -2.    -0.001   813.28   1.522s
 AC-228   3878.26   969.70        18.        74.     0.041    17.42   1.653 
 EU-154   3984.78   996.33        84.       -15.    -0.008    89.15   1.544 
 PA-234M  4003.46  1001.00        85.        16.     0.009    86.20   1.547s
 EU-154   4018.57  1004.77        84.         9.     0.005   141.66   1.549 
 Co-56    4150.84  1037.84        52.       -18.    -0.010    77.09   1.571s
 Cs-136   4191.76  1048.07        60.       -17.    -0.009    68.85   1.578s
 RH-106   4200.92  1050.36        72.         4.     0.002   348.17   1.579s
 BI-207   4254.12  1063.66        19.         8.     0.004   120.02   1.588s
 Ga-68    4309.08  1077.40         9.        18.     0.010    43.72   1.597s
 FE-59    4396.49  1099.25        43.        -6.    -0.003   171.08   1.611s
 ZN-65    4461.68  1115.55       249.         0.     0.000  1000.00   1.622s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:13:07 PMPage  8
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191110.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-214   4482.57  1120.77        24.       188.     0.105     9.93   1.910 
 Sc-46    4481.70  1120.55       249.         0.     0.000  1000.00   1.625 
 Ta-182   4484.70  1121.30       260.       -16.    -0.009   144.81   1.626 
 CO-60    4692.46  1173.24        15.        10.     0.005    94.95   1.659s
 Ta-182   4755.72  1189.05        30.         3.     0.002   405.52   1.669 
 Ta-182   4885.17  1221.41        30.         9.     0.005   137.89   1.689 
 Co-56    4952.65  1238.28        30.        52.     0.029    27.07   1.700 
 NA-22    5097.66  1274.53        15.         0.     0.000  1000.00   1.723s
 EU-154   5097.70  1274.54        15.         0.     0.000  1000.00   1.723 
 FE-59    5165.93  1291.60        30.        -6.    -0.003   230.91   1.733s
 TL-210   5251.56  1313.00         5.         6.     0.003    90.57   1.746s
 CO-60    5329.57  1332.50        25.        -9.    -0.005   155.72   1.758s
 AG-110M  5536.78  1384.30         0.         8.     0.004    36.23   1.789s
 EU-152   5631.60  1408.00        21.        27.     0.015    43.87   1.804s
 K-40     5845.30  1461.42         3.       211.     0.117     6.99   1.604 
 La-140   6384.53  1596.21        11.         7.     0.004   107.76   1.912s
 SB-124   6763.68  1690.98        17.        -5.    -0.003   293.99   1.965s
 BI-214   7061.14  1765.33         1.       115.     0.064     9.37   2.051 
 Y-88     7344.09  1836.06        17.        -7.    -0.004   149.39   2.042s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   5.5728E+00                                      5.31E+01             
                           477.60 5.573E+00 ?(P 1.446E+01 7.77E+01 1.05E+01 G  
 
K-40     N   1.9688E+02                                      4.66E+11             
                          1460.83 1.969E+02  (P 1.007E+01 6.99E+00 1.07E+01 G  
 
Sc-46    F   8.0685E-01                                      8.38E+01             
                           889.28 8.068E-01 ?(  3.016E+00 1.11E+02 1.00E+02 G  
                          1120.55 0.000E+00 -   5.986E+00 1.00E+03 1.00E+02 G  
 
CR-51    F  -6.6603E+00                                      2.77E+01             
                           320.08-6.660E+00 ?(P 2.243E+01 9.73E+01 9.94E+00 G  
 
MN-54    C   8.3929E-01                                      3.12E+02             
                           834.85 8.393E-01 &(P 1.947E+00 9.67E+01 1.00E+02 G  
 
FE-59    F  -7.7517E-01                                      4.45E+01             
                          1099.25-7.752E-01 ?(P 4.530E+00 1.71E+02 5.65E+01 G  
                          1291.60-1.254E+00 & P 5.823E+00 2.31E+02 4.32E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:13:07 PMPage  9
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191110.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Co-56    C   2.5994E+00                                      7.73E+01             
                           846.77-1.303E-01 ?(P 1.968E+00 6.31E+02 9.99E+01 G  
                          1238.28 6.728E+00  (P 3.669E+00 2.71E+01 6.61E+01 G  
                          1037.84-9.192E+00 + P 1.883E+01 7.71E+01 1.41E+01 G  
                          1771.35-3.876E-01 %   4.257E+01 3.17E+03 1.55E+01  A 
 
CO-57    C   1.2571E-01                                      2.72E+02             
                           122.06-4.171E-01 ?(  1.594E+00 1.15E+02 8.56E+01 G  
                           136.47 4.477E+00 &(  1.954E+01 1.31E+02 1.07E+01 G  
 
CO-58    C  -1.2614E+00                                      7.09E+01             
                           810.78-1.261E+00 ?(P 3.744E+00 6.00E+01 9.95E+01 G  
 
CO-60    F  -2.1228E-02                                      1.93E+03             
                          1332.50-8.264E-01 ?(P 2.382E+00 1.56E+02 1.00E+02 G  
                          1173.24 7.846E-01 &(P 1.717E+00 9.50E+01 9.99E+01 G  
 
NB-94    I  -1.0925E+00                                      7.41E+06             
                           702.63-1.092E+00 ?(P 2.419E+00 1.83E+01 9.79E+01 G  
                           871.10 4.433E-01 +   1.676E+00 1.53E+02 9.99E+01 G  
 
ZR-95    I   1.1011E+00                                      6.40E+01             
                           756.73 5.151E-01 ?(  3.741E+00 2.98E+02 5.45E+01 G  
                           724.20 1.824E+00 ?(  6.128E+00 9.99E+01 4.42E+01 G  
 
NB-95    I  -1.7084E+00                                      6.40E+01             
                           765.79-1.708E+00 ?(  4.179E+00 7.38E+01 9.98E+01 G  
 
RU-103   I  -4.2704E-02                                      3.93E+01             
                           497.05-4.270E-02 &(  1.757E+00 1.62E+03 9.09E+01 G  
                           610.30 1.076E+01 ?   1.216E+02 3.38E+02 5.75E+00 GA 
 
RH-106   I   7.7719E+00                                      3.74E+02             
                           621.92 6.376E+00 &(  7.173E+01 3.36E+02 9.93E+00 G  
                          1050.36 1.665E+01 ?(  2.017E+02 3.48E+02 1.56E+00 G  
                           511.86 1.501E+01 ?   1.099E+01 2.41E+01 2.00E+01 GA 
 
AG-108M  C   4.9257E-01                                      1.53E+05             
                           433.94 6.167E-01 &(P 1.561E+00 1.02E+02 9.05E+01 G  
                           722.94-1.047E+00 +   3.727E+00 1.06E+02 9.08E+01 G  
                           614.28 3.676E-01 ?(  7.874E+00 6.40E+02 8.98E+01 G  
 
AG-110M  F   7.4442E-01                                      2.50E+02             
                           884.68 0.000E+00 &(  5.107E+00 1.00E+03 7.27E+01 G  
                           657.76 6.634E-02 % P 2.538E+00 1.10E+03 9.46E+01 G  
                           937.49-4.915E+00 +   9.993E+00 8.99E+01 3.44E+01 G  
                          1384.30 2.972E+00 ?(  2.875E+00 3.62E+01 2.43E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:13:07 PMPage 10
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191110.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           763.94-3.469E+00 +   1.131E+01 9.68E+01 2.23E+01 G  
 
SN-113   F   9.5841E-01                                      1.15E+02             
                           391.69 9.584E-01  (  3.686E+00 1.15E+02 6.40E+01 G  
 
SB-124   F   6.2007E-01                                      6.02E+01             
                           602.73 6.201E-01  (  6.949E+00 3.35E+02 9.83E+01 G  
                          1690.98-1.202E+00 + P 5.257E+00 2.94E+02 4.78E+01 G  
                           722.79-8.794E+00 +   3.286E+01 1.11E+02 1.08E+01 G  
 
SB-125   I   2.7428E+00                                      1.01E+03             
                           427.88 2.168E+00 &(  5.423E+00 1.02E+02 2.96E+01 G  
                           600.50 3.396E+00 ?(  3.785E+01 3.33E+02 1.79E+01 G  
                           635.89-6.383E+00 + P 1.981E+01 2.11E+02 1.13E+01 G  
                           463.37 3.254E+00 ?(P 2.156E+01 1.95E+02 1.05E+01 G  
 
I-131    I   3.8540E-01                                      8.02E+00             
                           364.48-7.401E-02 %(P 1.851E+00 1.84E+03 8.17E+01 G  
                           284.30-6.321E+00 + P 2.365E+01 1.48E+02 6.14E+00 G  
                           636.97 5.620E+00 ?(  3.142E+01 1.64E+02 7.17E+00 G  
 
Gd-153   F  -9.8536E-01                                      2.42E+02             
                            97.50-9.854E-01 ?(  4.545E+00 1.73E+02 3.00E+01 G  
                           103.20-2.138E+00 &   9.671E+00 1.36E+02 2.18E+01 G  
 
Ga-68    C   4.7446E+01                                      4.71E-02             
                          1077.40 4.745E+01 &(  4.551E+01 4.37E+01 3.30E+00 G  
 
Tc-99m   I   1.1399E+00                                      2.51E-01             
                           140.51 1.140E+00 ?(  2.063E+00 5.51E+01 8.93E+01 G  
 
BA-133   F  -1.2228E+00                                      3.85E+03             
                           356.00-1.223E+00 ?(  8.137E+00 2.00E+02 6.20E+01 G  
                           302.85-3.423E+00 +   2.389E+01 2.10E+02 1.83E+01 G  
                           383.84 5.138E+00 &   2.876E+01 1.66E+02 8.94E+00 GA 
                            80.99-1.772E+00 +   5.151E+00 1.10E+02 3.41E+01 GA 
 
CS-134   I   8.0317E-01                                      7.54E+02             
                           795.87 1.005E+00 ?(  3.004E+00 8.90E+01 8.55E+01 G  
                           604.71 6.267E-01 ?(  7.062E+00 3.37E+02 9.76E+01 G  
                           569.32-5.698E-01 -   1.204E+01 6.04E+02 1.54E+01 G  
                           801.95-2.491E+00 +   3.371E+01 3.92E+02 8.69E+00 G  
                           563.24-5.778E+00 + P 2.363E+01 1.50E+02 8.35E+00 G  
 
CS-137   I  -1.3890E+00                                      1.10E+04             
                           661.66-1.389E+00 ?(  3.132E+00 9.60E+01 8.52E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:13:07 PMPage 11
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191110.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-139   F  -1.4397E-01                                      1.38E+02             
                           165.85-1.440E-01 ?(  2.203E+00 4.55E+02 7.99E+01 G  
 
Ba-140   I   5.6844E+00                                      1.28E+01             
                           537.26 5.163E+00 *(P 6.861E+00 5.50E+01 2.44E+01 G  
                           162.66 7.728E+00 ?(  2.838E+01 1.10E+02 6.22E+00 G  
                           304.85-1.474E+01 -   1.018E+02 2.07E+02 4.29E+00 G  
 
La-140   I   1.3685E+00                                      1.28E+01             
                          1596.21 8.324E-01 ?(  2.035E+00 1.08E+02 9.54E+01 G  
                           487.02-5.221E-01 - P 4.212E+00 1.96E+02 4.55E+01 G  
                           328.76 8.766E-01  (P 8.269E+00 3.64E+02 2.03E+01 G  
                           815.77 3.994E+00 ?(P 1.279E+01 9.54E+01 2.33E+01 G  
 
CE-141   I   5.7432E-01                                      3.25E+01             
                           145.44 5.743E-01 ?(  3.918E+00 2.04E+02 4.82E+01 G  
 
CE-144   I  -4.5385E+00                                      2.85E+02             
                           133.54-4.538E+00 ?(  1.858E+01 1.23E+02 1.11E+01 G  
 
PM-144   C  -3.0708E-01                                      3.63E+02             
                           696.54-3.071E-01 ?(P 2.061E+00 2.39E+02 9.90E+01 G  
                           618.06-7.322E-01 &   7.364E+00 3.01E+02 9.91E+01 G  
 
EU-152   F   2.3254E+00                                      4.94E+03             
                           121.78-4.625E-01 ?(  5.492E+00 3.54E+02 2.86E+01 G  
                           344.29-2.522E+00 +   1.017E+01 1.21E+02 2.65E+01 G  
                          1112.07 1.143E+00 %   4.341E+01 1.11E+03 1.36E+01 G  
                           778.92 5.629E+00 ?(  1.261E+01 9.31E+01 1.29E+01 G  
                           964.11-1.023E+00 +   2.860E+01 8.13E+02 1.46E+01 G  
                           244.69 7.198E+00 &(  4.823E+01 2.01E+02 7.58E+00 G  
                          1408.00 1.222E+01 &   1.110E+01 4.39E+01 2.10E+01 GA 
 
EU-154   I   2.2753E+00                                      3.14E+03             
                           123.10 9.742E-01  (  3.595E+00 1.11E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   5.187E+00 1.00E+03 3.52E+01 G  
                           723.36-2.246E+00 +   1.588E+01 2.08E+02 2.02E+01 G  
                           873.23 4.477E+00  (  1.571E+01 1.03E+02 1.23E+01 G  
                          1004.77 3.722E+00  (  1.798E+01 1.42E+02 1.80E+01 G  
                           996.33-1.016E+01 +   3.040E+01 8.92E+01 1.06E+01 G  
 
EU-155   I   2.1990E+00                                      1.81E+03             
                           105.31 2.199E+00 ?(  1.041E+01 1.42E+02 2.12E+01 G  
                            86.54 2.199E+00 }   9.878E+00 6.64E+01 3.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:13:07 PMPage 12
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191110.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
HF-181   F   4.6880E-01                                      4.24E+01             
                           482.00 4.688E-01 ?(  2.638E+00 1.66E+02 8.05E+01 G  
                           133.02-1.160E+00 &   4.620E+00 1.20E+02 4.33E+01 G  
                           345.83-1.930E+00 +   1.837E+01 2.83E+02 1.51E+01 G  
                           136.30-8.686E+00 &   3.610E+01 1.25E+02 5.85E+00 G  
 
Ta-182   F  -3.1467E-01                                      1.14E+02             
                          1121.30-3.598E+00  (  1.752E+01 1.45E+02 3.49E+01 G  
                          1221.41 2.822E+00  (  8.853E+00 1.38E+02 2.70E+01 G  
                          1189.05 1.531E+00  (  1.441E+01 4.06E+02 1.62E+01 G  
 
Hg-203   F   7.4556E-02                                      4.66E+01             
                           279.20 7.456E-02 &(  1.947E+00 1.01E+03 8.15E+01 G  
 
TL-208   N   8.4894E+00                                      6.98E+02             
                           583.02 8.489E+00 @(P 1.555E+00 1.04E+01 8.45E+01 G  
                           277.28 2.691E-01 % P 3.032E+01 3.31E+03 6.31E+00 G  
                           860.56 1.862E+01 + P 1.078E+01 2.75E+01 1.24E+01 G  
 
PM-146   C   2.0129E-01                                      2.02E+03             
                           453.88-8.249E-01 &(  2.812E+00 1.38E+02 6.50E+01 G  
                           747.16 2.163E+00 ?(P 4.936E+00 9.49E+01 3.40E+01 G  
                           735.72-1.866E+00 +   8.490E+00 1.87E+02 2.25E+01 G  
 
Y-88     F  -1.4004E-01                                      1.07E+02             
                          1836.06-9.094E-01 ?(P 2.768E+00 1.49E+02 9.92E+01 G  
                           898.04 6.745E-01 ?(P 2.050E+00 1.29E+02 9.37E+01 G  
 
Cd-113m     -9.0086E+03                                      5.33E+03             
                           263.70-9.009E+03 ?(  3.148E+04 1.05E+02 6.00E-03   K
 
Cd-109   F   6.7696E+00                                      4.53E+02             
                                                            Derived Ave Activity  
                            88.04 6.770E+00 }(  7.593E+01 3.37E+02 3.79E+00 G  
 
Cf-251   T   3.3689E-01                                      3.28E+05             
                           176.60 3.369E-01 ?(  7.828E+00 8.61E+02 1.70E+01 G  
                           227.00 8.022E-01 %   2.343E+01 1.13E+03 6.30E+00 GA 
 
Sn-126      -7.4473E+00                                      3.65E+07             
                            87.57-7.345E-01 } P 7.763E+00 1.70E+02 3.75E+01 GA 
                            64.28-7.447E+00 ?(  2.486E+01 1.01E+02 9.70E+00 G  
                            86.94 2.465E+01 }   1.575E+01 1.82E+01 9.04E+00 GA 
 
PB-210   N  -3.6094E-01                                      8.14E+03             
                            46.54-3.609E-01 %(P 9.611E+01 7.92E+03 4.25E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:13:07 PMPage 13
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191110.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   2.5566E+01                                      6.98E+02             
                           238.63 2.557E+01  (P 2.887E+00 5.35E+00 4.33E+01 G  
                           300.03 3.759E+01 +   3.142E+01 3.37E+01 3.28E+00 GA 
 
PB-214   N   8.2352E+01                                      5.84E+05             
                           351.93 8.015E+01  (P 3.719E+00 3.56E+00 3.76E+01 G  
                           295.09 8.663E+01  (  6.605E+00 5.06E+00 1.93E+01 G  
                           242.00 7.810E+01     1.727E+01 8.71E+00 7.43E+00 GA 
 
BI-207   C   8.0811E-01                                      1.18E+04             
                          1063.66 8.081E-01 ?(P 2.318E+00 1.20E+02 7.45E+01 G  
                           569.70-1.421E-01 -   2.005E+00 4.06E+02 9.77E+01 G  
 
BI-212   N   1.3001E+01                                      6.98E+02             
                           727.17 1.300E+01 &(P 4.213E+01 9.67E+01 7.55E+00 G  
                           785.42 1.116E+02 &   1.284E+02 4.98E+01 1.28E+00 GA 
 
U-235    N   3.0811E+00                                      2.57E+11             
                           143.79 3.445E+00 *(P 1.728E+01 1.50E+02 1.10E+01 G  
                           205.33 4.176E+00  (P 2.717E+01 2.41E+02 5.01E+00 G  
                           163.38 1.216E+00 ?(P 3.575E+01 8.74E+02 5.08E+00 G  
                           185.72-1.486E+00 - P 3.986E+00 7.41E+01 5.40E+01 GA 
 
BI-214   N   7.9851E+01                                      5.84E+05             
                           609.31 7.985E+01  (P 3.241E+00 3.99E+00 4.61E+01 G  
                          1120.29 9.778E+01 + P 1.324E+01 9.93E+00 1.51E+01 G  
                          1764.49 8.952E+01 + P 5.720E+00 9.37E+00 1.54E+01 G  
 
BI-210M  T  -1.0018E+00                                      1.10E+09             
                           265.83-1.002E+00 ?(  4.001E+00 1.19E+02 5.00E+01 G  
                           304.90-2.258E+00 +   1.546E+01 2.05E+02 2.80E+01 G  
 
AC-228   N   2.6249E+01                                      2.10E+03             
                           911.07 2.437E+01  (P 5.273E+00 1.32E+01 2.90E+01 G  
                           968.97 2.947E+01  (P 8.855E+00 1.74E+01 1.75E+01 G  
                           338.32 2.610E+01  (P 8.987E+00 1.59E+01 1.20E+01 G  
                            93.35 9.467E+00 -   4.726E+01 1.50E+02 5.56E+00 XA 
 
TH-227   N  -7.8258E+00                                      7.95E+03             
                           256.24-7.826E+00 ?(  2.361E+01 1.19E+02 7.00E+00 G  
                           235.97 4.232E+00 +   2.873E+01 2.04E+02 1.23E+01 G  
                            50.14-1.513E-01 %   2.889E+01 7.08E+03 8.00E+00 G  
 
TH-229   N   1.0059E+01                                      2.68E+06             
                           193.51 5.862E+00 &(P 3.112E+01 1.98E+02 4.40E+00 G  
                           210.85 1.624E+01 &(P 5.153E+01 9.53E+01 2.99E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:13:07 PMPage 14
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191110.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-234   N   2.8993E+01                                      1.63E+12             
                            92.59 2.645E+01  (P 2.375E+01 2.82E+01 5.58E+00 G  
                            63.29 3.272E+01  (P 3.927E+01 3.72E+01 3.81E+00 G  
 
PA-231   N  -2.1770E+01                                      1.20E+07             
                           302.65-2.177E+01  (  1.533E+02 2.11E+02 2.88E+00 G  
                           300.07-2.524E+01 +   1.811E+02 2.16E+02 2.46E+00 G  
 
PA-233   C  -1.1301E+00                                      7.82E+08             
                           312.01-1.130E+00 ?(P 4.503E+00 1.55E+02 3.60E+01 G  
                           300.18-1.002E+01 +   7.129E+01 2.14E+02 6.20E+00 G  
 
PA-234   N   1.2461E+00                                      1.63E+12             
                           131.29-2.675E+00  (  1.120E+01 1.26E+02 1.80E+01 G  
                           946.02 6.513E+00 ?(  1.386E+01 9.16E+01 1.34E+01 G  
                           569.47 0.000E+00 -   2.288E+01 1.00E+03 8.20E+00 G  
                           883.24-6.513E+00 +   3.731E+01 1.68E+02 9.60E+00 G  
                           880.53-1.798E+01 +   5.574E+01 9.25E+01 6.00E+00 GA 
 
PA-234M  N   1.9837E+02                                      1.63E+12             
                          1001.00 1.342E+02 ?(P 3.877E+02 8.62E+01 8.37E-01 G  
                           766.41 3.809E+02 ?(  1.342E+03 1.05E+02 2.94E-01 G  
 
AM-241   T  -1.6921E-02                                      1.58E+05             
                            59.54-1.692E-02 %(  5.948E+00 1.31E+04 3.59E+01 G  
 
Ir-192   F  -7.3561E-01                                      7.40E+01             
                           316.49-7.356E-01 ?(  2.473E+00 1.01E+02 8.70E+01 G  
                           468.06-1.470E+00 +   4.827E+00 9.82E+01 5.18E+01 G  
                           308.44-1.251E-01 %   1.365E+01 3.26E+03 3.18E+01 G  
 
Cs-136   F  -1.1866E+00                                      1.30E+01             
                           818.50-1.187E+00 &(  3.632E+00 9.15E+01 1.00E+02 G  
                          1048.07-1.574E+00 +   3.594E+00 6.89E+01 8.00E+01 G  
                           340.57-1.424E+00 +   6.127E+00 1.29E+02 4.69E+01 G  
 
Np-239   T   1.9530E+00                                      2.36E+00             
                           103.70-1.470E+00 +   8.969E+00 1.83E+02 2.40E+01 X  
                           106.13 1.953E+00 &(  9.403E+00 1.45E+02 2.27E+01 G  
                            99.50-3.112E+00 +   1.548E+01 1.50E+02 1.50E+01 X  
 
Nd-147      -6.1315E+00                                      1.11E+01             
                           531.00-6.131E+00 ?(  1.439E+01 9.55E+01 1.30E+01 G  
                            91.10-1.031E-01 %   9.578E+00 2.78E+03 2.83E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:13:07 PMPage 15
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191110.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-210   N   7.1313E-01                                      5.84E+05             
                           799.60 7.131E-01  (  2.227E+00 9.25E+01 9.90E+01 G  
                           296.00-7.735E-01 -   5.616E+00 2.18E+02 7.90E+01 G  
                          1313.00 2.611E+00 ?   5.646E+00 9.06E+01 2.10E+01 GA 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 BA-133      80.99       677.       -43.    -0.024   109.63  -1.772E+00   
 Gd-153      97.50       463.       -22.    -0.012   172.81  -9.854E-01   
 Gd-153     103.20      1149.       -36.    -0.020   136.02  -2.138E+00   
 EU-152     121.78       620.       -10.    -0.006   353.55  -4.625E-01   
 CO-57      122.06       465.       -27.    -0.015   114.58  -4.171E-01   
 PA-234     131.29       996.       -36.    -0.020   125.89  -2.675E+00   
 HF-181     133.02       972.       -37.    -0.021   119.75  -1.160E+00   
 CE-144     133.54      1030.       -37.    -0.021   123.13  -4.538E+00   
 HF-181     136.30      1067.       -37.    -0.021   124.99  -8.686E+00   
 CO-57      136.47      1041.        35.     0.019   131.22   4.477E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:13:07 PMPage 16
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191110.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 U-235      143.79       819.        27.     0.015   150.49   3.445E+00  P
 CE-141     145.44       805.        20.     0.011   204.09   5.743E-01   
 Ba-140     162.66       623.        32.     0.018   110.31   7.728E+00   
 U-235      163.38       657.         4.     0.002   873.57   1.216E+00  P
 CE-139     165.85       605.        -8.    -0.004   455.03  -1.440E-01   
 Cf-251     176.60       313.         4.     0.002   860.67   3.369E-01   
 U-235      185.72       782.       -50.    -0.028    74.11  -1.486E+00  P
 TH-229     193.51       291.        15.     0.009   197.63   5.862E+00  P
 U-235      205.33       261.        12.     0.007   241.39   4.176E+00  P
 TH-229     210.85       323.        27.     0.015    95.26   1.624E+01  P
 TH-227     235.97      1454.        27.     0.015   203.89   4.232E+00   
 EU-152     244.69      1460.        27.     0.015   201.22   7.198E+00   
 TH-227     256.24       264.       -26.    -0.014   118.55  -7.826E+00   
 Cd-113m    263.70       330.       -25.    -0.014   104.69  -9.009E+03   
 BI-210M    265.83       366.       -23.    -0.013   119.47  -1.002E+00   
 I-131      284.30       166.       -17.    -0.009   148.48  -6.321E+00  P
 TL-210     296.00      1523.       -25.    -0.014   218.01  -7.735E-01   
 PA-231     300.07      1498.       -26.    -0.014   215.51  -2.524E+01   
 PA-233     300.18      1472.       -26.    -0.014   213.68  -1.002E+01   
 PA-231     302.65      1447.       -26.    -0.014   211.44  -2.177E+01   
 BA-133     302.85      1421.       -26.    -0.014   209.54  -3.423E+00   
 Ba-140     304.85      1396.       -26.    -0.014   207.35  -1.474E+01   
 BI-210M    304.90      1370.       -26.    -0.014   205.46  -2.258E+00   
 PA-233     312.01       174.       -16.    -0.009   154.53  -1.130E+00  P
 Ir-192     316.49       306.       -25.    -0.014   100.75  -7.356E-01   
 CR-51      320.08       321.       -26.    -0.014    97.32  -6.660E+00  P
 La-140     328.76       169.         7.     0.004   364.33   8.766E-01  P
 Cf-249     333.44       136.        -4.    -0.002   596.58  -6.348E-01   
 Cs-136     340.57       481.       -24.    -0.014   128.84  -1.424E+00   
 EU-152     344.29       413.       -24.    -0.013   120.71  -2.522E+00   
 HF-181     345.83       432.       -10.    -0.006   282.71  -1.930E+00   
 BA-133     356.00      1397.       -27.    -0.015   199.80  -1.223E+00   
 BA-133     383.84       304.        15.     0.008   166.40   5.138E+00   
 SN-113     391.69       245.        20.     0.011   114.77   9.584E-01   
 SB-125     427.88        92.        19.     0.011   101.71   2.168E+00   
 AG-108M    433.94        68.        16.     0.009   102.36   6.167E-01  P
 PM-146     453.88       108.       -15.    -0.008   138.08  -8.249E-01   
 SB-125     463.37       162.         9.     0.005   195.06   3.254E+00  P
 Ir-192     468.06       196.       -21.    -0.011    98.17  -1.470E+00   
 BE-7       477.60        66.        16.     0.009    77.72   5.573E+00  P
 HF-181     482.00       132.        10.     0.006   165.60   4.688E-01   
 La-140     487.02       104.        -6.    -0.003   195.68  -5.221E-01  P
 RH-106     511.86       127.        75.     0.042    24.07   1.501E+01   
 Nd-147     531.00        84.       -19.    -0.011    95.48  -6.131E+00   
 Ba-140     537.26        65.        30.     0.017    55.03   5.163E+00  P
 BI-207     569.70        81.        -3.    -0.002   406.25  -1.421E-01   
 SB-125     600.50       962.        13.     0.007   333.20   3.396E+00   
 SB-124     602.73       975.        13.     0.007   335.03   6.201E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:13:07 PMPage 17
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191110.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RU-103     610.30      1000.        13.     0.007   337.75   1.076E+01   
 AG-108M    614.28      1013.         7.     0.004   639.57   3.676E-01   
 PM-144     618.06      1067.       -15.    -0.009   300.94  -7.322E-01   
 RH-106     621.92      1005.        13.     0.007   336.36   6.376E+00   
 SB-125     635.89        88.       -15.    -0.008   211.49  -6.383E+00  P
 I-131      636.97        89.         8.     0.005   163.51   5.620E+00   
 CS-137     661.66       118.       -24.    -0.013    95.99  -1.389E+00   
 PM-144     696.54        61.        -6.    -0.003   239.04  -3.071E-01  P
 SB-124     722.79       184.       -18.    -0.010   111.32  -8.794E+00   
 AG-108M    722.94       166.       -18.    -0.010   106.10  -1.047E+00   
 ZR-95      724.20       103.        15.     0.008    99.86   1.824E+00   
 PM-146     735.72        48.        -8.    -0.004   187.34  -1.866E+00   
 PM-146     747.16        35.        13.     0.007    94.92   2.163E+00  P
 ZR-95      756.73        52.         5.     0.003   297.77   5.151E-01   
 AG-110M    763.94        81.       -14.    -0.008    96.80  -3.469E+00   
 NB-95      765.79       231.       -30.    -0.017    73.79  -1.708E+00   
 EU-152     778.92        30.        13.     0.007    93.10   5.629E+00   
 TL-210     799.60        56.        12.     0.007    92.54   7.131E-01   
 CO-58      810.77       165.       -21.    -0.012    59.99  -1.261E+00  P
 La-140     815.77       102.        16.     0.009    95.36   3.994E+00  P
 Cs-136     818.50       154.       -20.    -0.011    91.54  -1.187E+00   
 MN-54      834.85        39.        14.     0.008    96.68   8.393E-01  P
 PA-234     880.53       114.       -17.    -0.009    92.48  -1.798E+01   
 PA-234     883.24       131.       -10.    -0.005   168.48  -6.513E+00   
 Sc-46      889.28        90.        13.     0.007   110.54   8.068E-01   
 Y-88       898.04        33.        10.     0.005   129.11   6.745E-01  P
 AG-110M    937.49       107.       -25.    -0.014    89.88  -4.915E+00   
 PA-234     946.02        28.        13.     0.007    91.63   6.513E+00   
 EU-152     964.11       154.        -2.    -0.001   813.28  -1.023E+00   
 Cs-136    1048.07        60.       -17.    -0.009    68.85  -1.574E+00   
 RH-106    1050.36        72.         4.     0.002   348.17   1.665E+01   
 BI-207    1063.66        19.         8.     0.004   120.02   8.081E-01  P
 FE-59     1099.25        43.        -6.    -0.003   171.08  -7.752E-01  P
 Ta-182    1121.30       260.       -16.    -0.009   144.81  -3.598E+00   
 CO-60     1173.24        15.        10.     0.005    94.95   7.846E-01  P
 Ta-182    1189.05        30.         3.     0.002   405.52   1.531E+00   
 Ta-182    1221.41        30.         9.     0.005   137.89   2.822E+00   
 FE-59     1291.60        30.        -6.    -0.003   230.91  -1.254E+00  P
 TL-210    1313.00         5.         6.     0.003    90.57   2.611E+00   
 CO-60     1332.50        25.        -9.    -0.005   155.72  -8.264E-01  P
 AG-110M   1384.30         0.         8.     0.004    36.23   2.972E+00   
 EU-152    1408.00        21.        27.     0.015    43.87   1.222E+01   
 La-140    1596.21        11.         7.     0.004   107.76   8.324E-01   
 SB-124    1690.98        17.        -5.    -0.003   293.99  -1.202E+00  P
 Y-88      1836.06        17.        -7.    -0.004   149.39  -9.094E-01  P
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:13:07 PMPage 18
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191110.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    5.5727E+00    5.5728E+00    7.772E+01%                1.45E+01
 NA-22  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.83E+00
 K-40         1.9688E+02    1.9688E+02    6.986E+00%                1.01E+01
 Sc-46  #A    8.0685E-01    8.0685E-01    1.105E+02%                3.02E+00
 CR-51  #A   -6.6602E+00   -6.6603E+00    9.732E+01%                2.24E+01
 MN-54  #A    8.3929E-01    8.3929E-01    9.668E+01%                1.95E+00
 FE-59  #A   -7.7517E-01   -7.7517E-01    1.711E+02%                4.53E+00
 Co-56  #C    2.5994E+00    2.5994E+00    2.707E+01%                1.97E+00
 CO-57  #A    1.2571E-01    1.2571E-01    8.710E+01%                1.59E+00
 CO-58  #A   -1.2614E+00   -1.2614E+00    5.999E+01%                3.74E+00
 CO-60  #A   -2.1228E-02   -2.1228E-02    9.119E+01%                2.38E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.18E+01
 NB-94   A   -1.0925E+00   -1.0925E+00    1.829E+01%                2.42E+00
 ZR-95  #A    1.1011E+00    1.1011E+00    9.986E+01%                3.74E+00
 NB-95  #A   -1.7084E+00   -1.7084E+00    7.379E+01%                4.18E+00
 RU-103 #A   -4.2704E-02   -4.2704E-02    1.618E+03%                1.76E+00
 RH-106 #A    7.7719E+00    7.7719E+00    2.421E+02%                7.17E+01
 AG-108M#A    4.9257E-01    4.9257E-01    1.024E+02%                1.56E+00
 AG-110M#A    7.4442E-01    7.4442E-01    3.623E+01%                5.11E+00
 SN-113 #A    9.5841E-01    9.5841E-01    1.148E+02%                3.69E+00
 SB-124 #A    6.2006E-01    6.2007E-01    3.350E+02%                6.95E+00
 SB-125 #A    2.7428E+00    2.7428E+00    1.017E+02%                5.42E+00
 I-131  #A    3.8538E-01    3.8540E-01    1.635E+02%                1.85E+00
 Gd-153 #A   -9.8536E-01   -9.8536E-01    1.728E+02%                4.55E+00
 Ga-68  #     4.7188E+01    4.7446E+01    4.372E+01%                4.55E+01
 Tc-99m #A    1.1387E+00    1.1399E+00    5.506E+01%                2.06E+00
 BA-133 #A   -1.2228E+00   -1.2228E+00    1.998E+02%                8.14E+00
 CS-134 #A    8.0317E-01    8.0317E-01    8.905E+01%                3.00E+00
 CS-137 #A   -1.3890E+00   -1.3890E+00    9.599E+01%                3.13E+00
 CE-139 #A   -1.4397E-01   -1.4397E-01    4.550E+02%                2.20E+00
 Ba-140 #A    5.6843E+00    5.6844E+00    5.503E+01%                6.86E+00
 La-140 #A    1.3684E+00    1.3685E+00    9.536E+01%                2.04E+00
 CE-141 #A    5.7432E-01    5.7432E-01    2.041E+02%                3.92E+00
 CE-144 #A   -4.5385E+00   -4.5385E+00    1.231E+02%                1.86E+01
 PM-144 #A   -3.0708E-01   -3.0708E-01    2.390E+02%                2.06E+00
 EU-152 #A    2.3254E+00    2.3254E+00    9.310E+01%                5.49E+00
 EU-154  A    2.2753E+00    2.2753E+00    6.904E+01%                3.59E+00
 EU-155 #A    2.1990E+00    2.1990E+00    1.424E+02%                1.04E+01
 HF-181 #A    4.6879E-01    4.6880E-01    1.656E+02%                2.64E+00
 Ta-182 #A   -3.1467E-01   -3.1467E-01    1.379E+02%                1.75E+01
 Hg-203 #A    7.4555E-02    7.4556E-02    1.010E+03%                1.95E+00
 TL-208       8.4894E+00    8.4894E+00    1.041E+01%                1.55E+00
 PM-146 #A    2.0129E-01    2.0129E-01    8.378E+01%                2.81E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:13:07 PMPage 19
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191110.An1             
                                                                                 
 Y-88   #A   -1.4003E-01   -1.4004E-01    9.873E+01%                2.77E+00
 Cd-113m#A   -9.0086E+03   -9.0086E+03    1.047E+02%                3.15E+04
 Cd-109 #A    6.7696E+00    6.7696E+00    3.368E+02%                7.59E+01
 Cf-251 #A    3.3689E-01    3.3689E-01    8.607E+02%                7.83E+00
 Cf-249 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.03E+00
 Sn-126  A   -7.4473E+00   -7.4473E+00    1.006E+02%                2.49E+01
 PB-210 #A   -3.6094E-01   -3.6094E-01    7.925E+03%                9.61E+01
 PB-212       2.5566E+01    2.5566E+01    5.355E+00%                2.89E+00
 PB-214       8.2352E+01    8.2352E+01    3.094E+00%                3.72E+00
 BI-207 #A    8.0811E-01    8.0811E-01    1.200E+02%                2.32E+00
 BI-212  A    1.3001E+01    1.3001E+01    9.672E+01%                4.21E+01
 U-235  #A    3.0811E+00    3.0811E+00    1.505E+02%                1.73E+01
 BI-214       7.9851E+01    7.9851E+01    3.992E+00%                3.24E+00
 BI-210M#A   -1.0018E+00   -1.0018E+00    1.195E+02%                4.00E+00
 AC-228       2.6249E+01    2.6249E+01    9.005E+00%                5.27E+00
 TH-227 #A   -7.8258E+00   -7.8258E+00    1.185E+02%                2.36E+01
 TH-229 #A    1.0059E+01    1.0059E+01    9.526E+01%                3.11E+01
 TH-234 #     2.8993E+01    2.8993E+01    2.336E+01%                2.37E+01
 PA-231 #A   -2.1770E+01   -2.1770E+01    2.114E+02%                1.53E+02
 PA-233 #A   -1.1301E+00   -1.1301E+00    1.545E+02%                4.50E+00
 PA-234 #A    1.2461E+00    1.2461E+00    7.786E+01%                1.12E+01
 PA-234M#A    1.9837E+02    1.9837E+02    6.799E+01%                3.88E+02
 AM-241 #A   -1.6921E-02   -1.6921E-02    1.311E+04%                5.95E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.34E+01
 Ir-192 #A   -7.3561E-01   -7.3561E-01    1.007E+02%                2.47E+00
 Cs-136 #A   -1.1865E+00   -1.1866E+00    9.154E+01%                3.63E+00
 Np-239 #A    1.9528E+00    1.9530E+00    1.447E+02%                9.40E+00
 Nd-147 #A   -6.1313E+00   -6.1315E+00    9.548E+01%                1.44E+01
 TL-210 #A    7.1313E-01    7.1313E-01    9.254E+01%                2.23E+00
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                6.41E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.0 keV)     4.495E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.0 keV) 4.4952576E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20191374 
-----------------------------------------------------------------------------                      
   Sample Description: 430282_Gamma_160-34280-A-11-B 
             Detector: Detector # 9       
             Batch ID: 430282                 
    Work Order Number: Gamma   
           Lot Number: 160-34280-A-11-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 14:11        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 14:12:01     Real Time: 1803   sec
        Analysis Time: 6/20/2019 14:42        Dead Time: 0.18   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 9_2019-06-08_1439.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       3.977E+00          125.2     4.978E+00    4.982E+00    1.672E+01
NA-22      1.022E-01          300.0     3.065E-01    3.065E-01    1.120E+00
K-40       7.592E+01            8.9     6.722E+00    7.764E+00    8.421E+00
Sc-46      6.117E-01           88.4     5.405E-01    5.414E-01    1.812E+00
CR-51     -6.013E-02        15847.6     9.530E+00    9.530E+00    3.227E+01
MN-54     -8.594E-01           86.3     7.418E-01    7.431E-01    1.626E+00
FE-59      8.370E-02          323.6     2.708E-01    2.709E-01    2.335E+00
Co-56      1.898E+00           15.8     2.995E-01    3.150E-01    1.381E+00
CO-57      4.197E-01           87.4     3.666E-01    3.673E-01    1.218E+00
CO-58      5.525E-01           80.6     4.453E-01    4.463E-01    1.490E+00
CO-60     -7.937E-01           94.8     7.520E-01    7.531E-01    1.581E+00
ZN-65     -6.943E-01          281.8     1.956E+00    1.957E+00    6.639E+00
NB-94      6.503E-01           82.3     5.355E-01    5.366E-01    1.787E+00
ZR-95     -9.393E-01           77.2     7.255E-01    7.271E-01    2.687E+00
NB-95      8.039E-01           72.9     5.861E-01    5.876E-01    1.945E+00
RU-103     2.936E-01          109.3     3.210E-01    3.213E-01    7.788E-01
RH-106     4.113E+00          316.8     1.303E+01    1.303E+01    4.358E+01
AG-108M    1.736E-01          335.8     5.828E-01    5.828E-01    1.148E+00
AG-110M    2.626E-01          271.5     7.128E-01    7.129E-01    2.730E+00
SN-113     7.562E-01          101.0     7.639E-01    7.649E-01    2.551E+00
SB-124     5.879E-01           89.5     5.262E-01    5.271E-01    4.160E+00
SB-125     1.007E+00           76.4     7.693E-01    7.711E-01    3.862E+00
I-131      2.066E-01          306.7     6.338E-01    6.339E-01    1.131E+00
Gd-153    -1.682E+00          223.8     3.764E+00    3.765E+00    1.247E+01
Ga-68      7.942E+00          261.0     2.073E+01    2.074E+01    4.618E+01
Tc-99m    -5.389E-01          138.8     7.479E-01    7.485E-01    2.484E+00
BA-133    -1.141E-01          139.0     1.585E-01    1.586E-01    5.182E+00
CS-134     6.823E-01           72.3     4.932E-01    4.945E-01    1.401E+00
CS-137    -4.563E-01          129.2     5.897E-01    5.902E-01    1.994E+00
CE-139     1.713E-01          264.5     4.531E-01    4.534E-01    1.524E+00
Ba-140     2.247E+00          154.5     3.471E+00    3.473E+00    4.865E+00
La-140    -8.867E-02          154.2     1.367E-01    1.368E-01    1.974E+00
CE-141    -9.564E-01          137.4     1.314E+00    1.315E+00    4.366E+00
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CE-144    -7.366E-07    728835777.3     5.368E+00    5.368E+00    1.795E+01
PM-144     1.780E-02          163.5     2.910E-02    2.911E-02    1.906E+00
EU-152     1.699E+00           88.4     1.502E+00    1.504E+00    3.756E+00
EU-154     1.292E+00           82.0     1.059E+00    1.061E+00    2.604E+00
EU-155    -2.372E+00           60.1     1.426E+00    1.432E+00    1.709E+01
HF-181     4.783E-01          147.1     7.036E-01    7.040E-01    2.183E+00
Ta-182     9.454E-01           87.5     8.272E-01    8.285E-01    9.466E+00
Hg-203    -6.253E-01           82.7     5.174E-01    5.186E-01    1.719E+00
TL-208     1.017E+01            7.1     7.186E-01    8.915E-01    9.733E-01
PM-146     1.072E+00           39.3     4.209E-01    4.244E-01    1.532E+00
Y-88       5.545E-01           35.4     1.961E-01    1.987E-01    5.109E-01
Cd-113m    5.263E+03          109.8     5.778E+03    5.788E+03    1.936E+04
Cd-109    -1.369E+01          229.4     3.141E+01    3.142E+01    1.041E+02
Cf-251     2.203E+00          106.0     2.336E+00    2.344E+00    5.929E+00
Cf-249    -8.015E-01           93.5     7.493E-01    7.504E-01    2.498E+00
Sn-126     5.845E+00          112.7     6.587E+00    6.594E+00    2.188E+01
PB-210     5.411E+01           28.6     1.549E+01    1.581E+01    3.607E+01
PB-212     2.795E+01            4.1     1.155E+00    2.146E+00    2.100E+00
PB-214     4.787E+01            3.2     1.525E+00    2.918E+00    2.611E+00
BI-207    -1.088E+00           93.5     1.017E+00    1.019E+00    2.181E+00
BI-212     3.445E+01           14.5     4.998E+00    5.309E+00    1.157E+01
U-235     -4.315E+00          137.4     5.930E+00    5.934E+00    1.969E+01
BI-214     4.699E+01            3.8     1.805E+00    3.036E+00    2.008E+00
BI-210M    8.196E-01          138.1     1.132E+00    1.133E+00    2.551E+00
AC-228     3.327E+01            6.4     2.144E+00    2.734E+00    2.357E+00
TH-227     1.150E+00          136.5     1.570E+00    1.571E+00    1.602E+01
TH-229     2.946E+00          360.3     1.061E+01    1.061E+01    2.596E+01
TH-234     3.634E+01           15.7     5.711E+00    6.060E+00    1.636E+01
PA-231     6.217E+00          276.2     1.717E+01    1.718E+01    1.075E+02
PA-233     1.209E+00          213.7     2.584E+00    2.585E+00    8.612E+00
PA-234     2.152E+00          109.5     2.356E+00    2.358E+00    1.074E+01
PA-234M    9.237E+01           58.3     5.384E+01    5.404E+01    1.718E+02
AM-241     1.837E-01          987.2     1.813E+00    1.813E+00    6.082E+00
Np-237    -3.988E+00          233.6     9.318E+00    9.320E+00    3.087E+01
Ir-192     6.609E-01          119.9     7.924E-01    7.934E-01    3.629E+00
Cs-136    -6.298E-01           87.2     5.492E-01    5.503E-01    1.838E+00
Np-239     2.106E+00          218.3     4.597E+00    4.599E+00    1.524E+01
Nd-147     3.343E+00           95.1     3.181E+00    3.186E+00    7.560E+00
TL-210     2.137E-01          228.5     4.883E-01    4.885E-01    1.680E+00
Kr-85      1.097E+02          109.6     1.202E+02    1.203E+02    4.030E+02
-----------------------------------------------------------------------------
Total      5.895E+03

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:42:15 PMPage  1
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191374.An1             
                                                                                 
 Sample description                                             
      430282_Gamma_160-34280-A-11-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20191374.An1

 Acquisition information
        Start time:                 6/20/2019 2:12:01 PM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.18 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:42:15 PMPage  2
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191374.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 2:11:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2019-06-08_1439.PBC
                                                 6/8/2019 2:39:18 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   32 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1147

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.54      107.  28.62   1.47  2.577E-02    46.54   4.250  5.411E+01 PB210 
    59.54        4. 987.18   1.01  3.659E-02    59.54  35.900    PBC<MDA AM241 
    63.29      116.  26.40   1.30  3.921E-02    63.29   3.810  4.314E+01 TH234 
    64.28       41. 112.70   1.02  3.987E-02    64.28   9.700    PBC<MDA Sn126 
    74.72      421.   8.17   1.03  4.569E-02
    77.10      758.   5.09   1.03  4.676E-02
    83.97       96.  27.09   1.03  4.932E-02
    87.23      233.  12.14   1.04  5.028E-02    86.49  13.100  1.974E+01 Np237 
                                                86.54  30.700  8.420E+00 EU155 
                                                86.94   9.040  2.853E+01 Sn126 
                                                87.57  37.500  6.854E+00 Sn126 
                                                88.04   3.790  6.765E+01 Cd109 
    92.76      202.  15.66   1.53  5.159E-02    92.59   5.584  3.908E+01 TH234 
                                                93.35   5.561    PBC<MDA AC228 
   106.13       46. 218.27   1.05  5.323E-02   106.13  22.700    PBC<MDA Np239 
   121.78       35.  88.38   1.07  5.305E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  4.273E-01 CO57  
   122.06       34.  87.36   1.07  5.303E-02   121.78  28.580  1.257E+00 EU152 
                                               122.06  85.600  4.197E-01 CO57  
   123.10       32.  95.73   1.07  5.296E-02   123.10  40.790    PBC<MDA EU154 
   131.67       37. 147.82   1.08  5.216E-02   131.29  18.000    PBC<MDA PA234 
   133.02       38. 147.09   1.08  5.195E-02   133.02  43.300    PBC<MDA HF181 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:42:15 PMPage  3
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191374.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               133.54  11.090  3.628E+00 CE144 
   165.85       12. 264.51   1.11  4.736E-02   165.85  79.900    PBC<MDA CE139 
   176.60       31. 106.03   1.12  4.549E-02   176.60  17.000    PBC<MDA Cf251 
   185.95      252.  12.08   1.45  4.399E-02   185.72  54.000  5.889E+00 U235  
   193.51       10. 360.28   1.14  4.287E-02   193.51   4.400    PBC<MDA TH229 
   209.11      127.  24.52   0.57  4.074E-02
   227.00       23. 138.84   1.17  3.858E-02   227.00   6.300    PBC<MDA Cf251 
   235.97       31. 190.79   1.18  3.760E-02   235.97  12.300    PBC<MDA TH227 
   238.43      813.   4.13   1.18  3.734E-02   238.63  43.300  2.796E+01 PB212 
   241.68      317.   7.96   1.18  3.701E-02   242.00   7.430  6.420E+01 PB214 
   244.69       16. 360.04   1.18  3.670E-02   244.69   7.580    PBC<MDA EU152 
   263.70       20. 109.79   1.20  3.489E-02   263.70   0.006    PBC<MDA Cd113m
   265.83       13. 179.54   1.20  3.470E-02   265.83  50.000    PBC<MDA BI210M
   277.27       35.  44.95   1.21  3.372E-02   277.28   6.310    PBC<MDA TL208 
   294.97      544.   5.59   1.32  3.233E-02   295.09  19.300  4.849E+01 PB214 
                                               296.00  79.000  1.187E+01 TL210 
   299.95       27. 195.04   1.24  3.195E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.895E+01 PA231 
                                               300.18   6.200  7.523E+00 PA233 
   300.07       19. 276.24   1.24  3.195E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.349E+01 PA231 
                                               300.18   6.200  5.356E+00 PA233 
   302.85       24. 206.15   1.24  3.175E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  2.324E+00 BA133 
   304.85       24. 207.83   1.24  3.160E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.530E+00 BI210M
   304.90       24. 209.80   1.24  3.160E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.530E+00 BI210M
   308.44       24. 211.21   1.24  3.135E-02   308.44  31.750    PBC<MDA Ir192 
   312.01       24. 213.71   1.25  3.110E-02   312.01  36.000    PBC<MDA PA233 
   316.49       20. 256.39   1.25  3.080E-02   316.49  87.040    PBC<MDA Ir192 
   327.65       96.  24.59   0.95  3.006E-02   328.76  20.300  8.775E+00 La140 
   338.25      233.  10.63   1.30  2.941E-02   338.32  12.010  3.662E+01 AC228 
   351.75      916.   4.10   1.23  2.861E-02   351.93  37.600  4.730E+01 PB214 
   364.76        6. 308.82   1.29  2.791E-02   364.48  81.700    PBC<MDA I131  
   383.84       22.  99.68   1.31  2.691E-02   383.84   8.940    PBC<MDA BA133 
   391.69       23. 101.02   1.32  2.653E-02   391.69  64.000    PBC<MDA SN113 
   409.19       33.  43.17   0.47  2.572E-02
   463.37       20.  76.37   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   468.06       14. 137.97   1.38  2.335E-02   468.06  51.750    PBC<MDA Ir192 
   477.60       17. 125.16   1.39  2.301E-02   477.60  10.520    PBC<MDA BE7   
   482.00        8. 272.06   1.40  2.286E-02   482.00  80.500    PBC<MDA HF181 
   487.02       12. 177.30   1.40  2.269E-02   487.02  45.500    PBC<MDA La140 
   497.05       11. 109.34   1.41  2.236E-02   497.05  90.900    PBC<MDA RU103 
   511.86       99.  17.41   2.67  2.188E-02   511.86  20.000  1.252E+01 RH106 
   513.98       19. 109.56   1.42  2.182E-02   513.98   0.430    PBC<MDA Kr85  
   531.00       17.  95.13   1.44  2.130E-02   531.00  13.000    PBC<MDA Nd147 
   537.26        8. 228.53   1.44  2.112E-02   537.26  24.390    PBC<MDA Ba140 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:42:15 PMPage  4
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191374.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   563.24       10. 180.27   1.47  2.040E-02   563.24   8.350    PBC<MDA CS134 
   569.32       10. 111.04   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  3.460E+00 PA234 
                                               569.70  97.740    PBC<MDA BI207 
   582.90      310.   7.06   1.53  1.989E-02   583.02  84.500  1.025E+01 TL208 
   600.50       13. 332.21   1.50  1.946E-02   600.50  17.860    PBC<MDA SB125 
   602.73       13. 334.15   1.50  1.940E-02   602.73  98.260    PBC<MDA SB124 
   604.66       13. 334.07   1.50  1.936E-02   604.71  97.620    PBC<MDA CS134 
   609.22      774.   3.90   1.66  1.925E-02   609.31  46.090  4.850E+01 BI214 
                                               610.30   5.750  3.892E+02 RU103 
   614.23       13. 335.79   1.51  1.913E-02   614.28  89.850    PBC<MDA AG108M
   618.06       13. 337.36   1.51  1.904E-02   618.06  99.100    PBC<MDA PM144 
   621.92       14. 316.84   1.51  1.896E-02   621.92   9.930    PBC<MDA RH106 
   636.97        2. 530.06   1.53  1.862E-02   636.97   7.170    PBC<MDA I131  
   702.63       20.  82.35   1.58  1.730E-02   702.63  97.900    PBC<MDA NB94  
   727.15       79.  14.51   1.60  1.686E-02   727.17   7.550  3.445E+01 BI212 
   735.72       30.  39.26   1.61  1.671E-02   735.72  22.500  4.371E+00 PM146 
   765.79       23.  72.91   1.63  1.621E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  2.730E+02 PA234M
   766.39       17.  71.17   1.63  1.620E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.987E+02 PA234M
   785.35       42.  23.93   2.13  1.590E-02   785.42   1.280  1.138E+02 BI212 
   795.87       14.  72.28   1.66  1.574E-02   795.87  85.530    PBC<MDA CS134 
   799.60        6. 228.54   1.66  1.568E-02   799.60  98.960    PBC<MDA TL210 
   810.78       15.  80.61   1.67  1.551E-02   810.78  99.460    PBC<MDA CO58  
   815.77        2. 716.21   1.67  1.544E-02   815.77  23.280    PBC<MDA La140 
   859.68       21.  86.93   1.71  1.482E-02   860.56  12.420    PBC<MDA TL208 
   873.23        2. 635.45   1.72  1.465E-02   873.23  12.270    PBC<MDA EU154 
   889.28       16.  88.36   1.73  1.445E-02   889.28  99.984    PBC<MDA Sc46  
   911.02      236.   7.29   1.22  1.418E-02   911.07  29.000  3.188E+01 AC228 
   945.31        7. 161.52   1.77  1.377E-02   946.02  13.400    PBC<MDA PA234 
   969.08      113.  14.04   1.76  1.352E-02   968.97  17.460  2.658E+01 AC228 
   996.33       11.  81.98   1.81  1.323E-02   996.33  10.600    PBC<MDA EU154 
  1001.07       11.  92.32   1.81  1.318E-02  1001.00   0.837    PBC<MDA PA234M
  1004.77        4. 279.37   1.82  1.314E-02  1004.77  18.010    PBC<MDA EU154 
  1048.07       13.  70.32   1.85  1.271E-02  1048.07  80.000    PBC<MDA Cs136 
  1077.40        5. 261.02   1.87  1.244E-02  1077.40   3.300    PBC<MDA Ga68  
  1120.29      190.   8.42   2.10  1.206E-02  1120.29  15.100  5.803E+01 BI214 
                                              1120.55  99.987  8.765E+00 Sc46  
                                              1121.30  34.900  2.512E+01 Ta182 
  1189.05        6. 180.72   1.95  1.150E-02  1189.05  16.200    PBC<MDA Ta182 
  1221.41       10.  87.49   1.97  1.126E-02  1221.41  27.000    PBC<MDA Ta182 
  1238.28       74.  15.78   1.98  1.114E-02  1238.28  66.070  5.608E+00 Co56  
  1274.53        2. 300.00   2.01  1.088E-02  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  2.901E-01 EU154 
  1291.60        2. 323.56   2.02  1.077E-02  1291.60  43.200    PBC<MDA FE59  
  1313.00        7. 156.67   2.03  1.063E-02  1313.00  21.000    PBC<MDA TL210 
  1384.30        5. 271.48   2.08  1.018E-02  1384.30  24.290    PBC<MDA AG110M
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:42:15 PMPage  5
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191374.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1408.00       38.  22.18   2.10  1.004E-02  1408.00  21.005  9.944E+00 EU152 
  1460.80      142.   8.85   1.58  9.749E-03  1460.83  10.670  7.592E+01 K40   
  1690.98        8.  89.50   2.27  8.649E-03  1690.98  47.790    PBC<MDA SB124 
  1763.93      131.   9.00   1.67  8.350E-03  1764.49  15.400  5.644E+01 BI214 
  1836.06        8.  35.36   2.35  8.079E-03  1836.06  99.200  5.545E-01 Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.49    74.72       382.       421. 9.222E+03    8.17   1.025  -       D
   308.00    77.10       366.       758. 1.620E+04    5.09   1.027  -       D
   335.45    83.95       294.        96. 1.939E+03   27.32   1.034  -       D
   348.47    87.21       308.       224. 4.463E+03   12.91   1.037  -       D
   743.28   185.95       184.       252. 5.728E+03   12.08   1.450  -      s 
   835.92   209.11       193.       127. 3.109E+03   24.52   0.572  -      s 
  1309.99   327.65        96.        96. 3.199E+03   24.59   0.953  -      s 
  1636.10   409.19        45.        33. 1.270E+03   43.17   0.474  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.79    46.54       215.       107.     0.059    28.62   1.466s
 TH-227    200.20    50.14       647.       -12.    -0.006   309.64   1.001s
 AM-241    237.77    59.54       917.         4.     0.002   987.18   1.010s
 TH-234    252.80    63.29       274.       116.     0.064    26.40   1.297s
 Sn-126    256.74    64.28      1031.        41.     0.023   112.70   1.015 
 BA-133    323.56    80.99      6086.       -47.    -0.026    90.32   1.031s
 Np-237    345.55    86.49      6031.       -47.    -0.026   233.62   1.036 
 EU-155    345.76    86.54      5984.       -47.    -0.026   232.71   1.036 
 Sn-126    347.35    86.94      5936.       -47.    -0.026   231.74   1.037 
 Sn-126    349.87    87.57      5889.       -47.    -0.026   230.66   1.037 
 Cd-109    351.75    88.04      5831.       -47.    -0.026   229.43   1.038s
 Nd-147    363.99    91.10      5784.       -47.    -0.026   227.87   1.041s
 TH-234    369.94    92.59       310.       164.     0.091    17.05   1.042D
 AC-228    372.98    93.35      5695.       -49.    -0.027    59.37   1.043s
 Gd-153    389.58    97.50      5647.       -48.    -0.026   223.82   1.047s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:42:15 PMPage  6
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191374.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-239    397.58    99.50      5599.       -48.    -0.026   222.48   1.049 
 Gd-153    412.37   103.20      5551.       -48.    -0.027   220.83   1.052 
 Np-239    414.37   103.70      5504.       -48.    -0.027   219.78   1.053 
 EU-155    420.82   105.31      5456.       -48.    -0.027    60.13   1.054s
 Np-239    424.09   106.13      4973.        46.     0.025   218.27   1.055s
 EU-152    486.67   121.78       459.        35.     0.019    88.38   1.070 
 CO-57     487.80   122.06       432.        34.     0.019    87.36   1.070 
 EU-154    491.95   123.10       447.        32.     0.018    95.73   1.071s
 PA-234    524.72   131.29      1471.        37.     0.021   147.82   1.079s
 HF-181    531.64   133.02      1508.        38.     0.021   147.09   1.081s
 CO-57     545.43   136.47      1783.       -43.    -0.024   140.96   1.084s
 Tc-99m    561.57   140.51      1740.       -43.    -0.024   138.77   1.088s
 U-235     574.67   143.79      1716.       -43.    -0.024   137.44   1.091 
 CE-141    581.29   145.44      1612.       -42.    -0.023   137.44   1.092s
 U-235     653.03   163.38       556.         0.     0.000  1000.00   1.109 
 CE-139    662.92   165.85       470.        12.     0.006   264.51   1.111 
 Cf-251    705.90   176.60       293.        31.     0.017   106.03   1.122 
 U-235     742.37   185.72       553.       -35.    -0.019    97.40   1.130s
 TH-229    773.52   193.51       336.        10.     0.006   360.28   1.137s
 U-235     820.80   205.33       640.       -35.    -0.019   103.54   1.148s
 TH-229    842.87   210.85       705.       -36.    -0.020   152.02   1.153s
 Cf-251    907.45   227.00       260.        23.     0.013   138.84   1.168s
 TH-227    943.33   235.97      1720.        31.     0.017   190.79   1.176s
 PB-212    953.97   238.63       157.       813.     0.452     4.13   1.179D
 PB-214    967.43   242.00       165.       313.     0.174     8.10   1.182D
 EU-152    978.21   244.69      1742.        16.     0.009   360.04   1.185s
 TH-227   1024.39   256.24       220.       -15.    -0.008   195.32   1.195s
 Cd-113m  1054.23   263.70       227.        20.     0.011   109.79   1.202 
 BI-210M  1062.75   265.83       273.        13.     0.007   179.54   1.204s
 TL-208   1108.55   277.28       105.        35.     0.019    44.95   1.214D
 Hg-203   1116.22   279.20       309.       -31.    -0.017    82.74   1.216s
 I-131    1136.61   284.30       164.       -17.    -0.009   149.47   1.221 
 PB-214   1179.77   295.09        84.       550.     0.306     4.88   1.231D
 TL-210   1183.41   296.00      1447.       -27.    -0.015   202.15   1.231s
 PB-212   1199.52   300.03      1354.        27.     0.015   195.04   1.235 
 PA-231   1199.68   300.07      1381.        19.     0.011   276.24   1.235 
 PA-233   1200.12   300.18      1400.         0.     0.000  1000.00   1.235 
 PA-231   1210.00   302.65      1400.         0.     0.000  1000.00   1.237s
 BA-133   1210.81   302.85      1246.        24.     0.014   206.15   1.238s
 Ba-140   1218.80   304.85      1271.        24.     0.014   207.83   1.240s
 BI-210M  1218.99   304.90      1295.        24.     0.014   209.80   1.240s
 Ir-192   1233.16   308.44      1320.        24.     0.014   211.21   1.243s
 PA-233   1247.44   312.01      1344.        24.     0.014   213.71   1.246s
 Ir-192   1265.35   316.49      1369.        20.     0.011   256.39   1.250 
 La-140   1314.43   328.76       930.       -26.    -0.015   165.19   1.261s
 Cf-249   1333.15   333.44       904.       -26.    -0.015   162.32   1.265s
 AC-228   1352.40   338.25        88.       233.     0.129    10.63   1.299 
 Cs-136   1361.66   340.57       878.       -27.    -0.015   159.16   1.272s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:42:15 PMPage  7
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191374.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152   1376.53   344.29       851.       -17.    -0.010   239.90   1.275s
 HF-181   1382.70   345.83       834.         0.     0.000  1000.00   1.276s
 PB-214   1406.38   351.75       105.       916.     0.509     4.10   1.234 
 BA-133   1423.37   356.00      1201.       -26.    -0.015   186.44   1.285s
 I-131    1457.31   364.48        88.         6.     0.003   308.82   1.293s
 BA-133   1534.73   383.84       226.        22.     0.012    99.68   1.310s
 Cf-249   1551.17   387.95       270.       -25.    -0.014    93.48   1.314s
 SN-113   1566.12   391.69       261.        23.     0.013   101.02   1.317s
 SB-125   1710.86   427.88       108.       -11.    -0.006   203.28   1.349s
 AG-108M  1735.10   433.94        87.        -3.    -0.001   715.24   1.354s
 SB-125   1852.82   463.37       108.        20.     0.011    76.37   1.380s
 Ir-192   1871.59   468.06       170.        14.     0.008   137.97   1.384s
 BE-7     1909.73   477.60       227.        17.     0.010   125.16   1.392 
 HF-181   1927.34   482.00       223.         8.     0.004   272.06   1.396s
 La-140   1947.43   487.02       214.        12.     0.007   177.30   1.400s
 RU-103   1987.56   497.05        31.        11.     0.006   109.34   1.409s
 RH-106   2046.81   511.86        98.        99.     0.055    17.41   2.672s
 Kr-85    2055.27   513.98       197.        19.     0.010   109.56   1.424s
 Nd-147   2123.35   531.00        56.        17.     0.009    95.13   1.438s
 Ba-140   2148.39   537.26        83.         8.     0.005   228.53   1.444s
 CS-134   2252.30   563.24        65.        10.     0.005   180.27   1.466 
 CS-134   2276.64   569.32        61.        10.     0.006   111.04   1.471 
 PA-234   2277.24   569.47        71.         0.     0.000  1000.00   1.471 
 BI-207   2278.16   569.70        86.       -12.    -0.007   161.11   1.471s
 TL-208   2330.97   582.90        33.       310.     0.172     7.06   1.534s
 SB-125   2401.36   600.50       890.        13.     0.007   332.21   1.497s
 SB-124   2410.29   602.73       903.        13.     0.007   334.15   1.499s
 CS-134   2418.21   604.71       905.        13.     0.007   334.07   1.500s
 BI-214   2436.61   609.31        40.       750.     0.417     3.84   1.504D
 RU-103   2440.56   610.30       918.        13.     0.007   335.33   1.505s
 AG-108M  2456.49   614.28       924.        13.     0.007   335.79   1.508s
 PM-144   2471.62   618.06       937.        13.     0.007   337.36   1.512 
 RH-106   2487.04   621.92       968.        14.     0.008   316.84   1.515s
 SB-125   2542.94   635.89        56.        -5.    -0.003   320.62   1.526s
 I-131    2547.28   636.97        64.         2.     0.001   530.06   1.527 
 AG-110M  2630.43   657.76        90.        -3.    -0.002   357.38   1.544s
 CS-137   2646.03   661.66       128.       -13.    -0.007   129.24   1.548s
 PM-144   2785.58   696.54       147.       -11.    -0.006   163.46   1.576s
 NB-94    2809.93   702.63       123.        20.     0.011    82.35   1.581s
 SB-124   2890.57   722.79       205.       -22.    -0.012    96.60   1.598 
 AG-108M  2891.17   722.94       175.        -8.    -0.004   239.67   1.598 
 EU-154   2892.86   723.36       167.         0.     0.000  1000.00   1.598 
 ZR-95    2896.22   724.20       170.       -10.    -0.006   178.05   1.599 
 BI-212   2908.11   727.17        26.        79.     0.044    14.51   1.601D
 PM-146   2942.31   735.72        23.        30.     0.016    39.26   1.608s
 PM-146   2988.08   747.16        84.       -18.    -0.010   110.55   1.617s
 ZR-95    3026.36   756.73        75.       -15.    -0.008    77.24   1.625s
 AG-110M  3055.23   763.94       127.       -28.    -0.016    59.30   1.631s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:42:15 PMPage  8
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191374.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 NB-95    3062.61   765.79       134.        23.     0.013    72.91   1.632s
 PA-234M  3065.10   766.41        65.        17.     0.009    71.17   1.633s
 EU-152   3115.14   778.92        75.       -13.    -0.007   149.06   1.643s
 BI-212   3140.86   785.35        13.        42.     0.023    23.93   2.134s
 CS-134   3182.96   795.87        45.        14.     0.008    72.28   1.656s
 TL-210   3197.88   799.60        90.         6.     0.003   228.54   1.659s
 CS-134   3207.29   801.95       119.        -6.    -0.003   257.29   1.661s
 CO-58    3242.59   810.78        69.        15.     0.009    80.61   1.668s
 La-140   3262.58   815.77        84.         2.     0.001   716.21   1.672s
 Cs-136   3273.50   818.50       107.       -17.    -0.010    87.19   1.674s
 MN-54    3338.91   834.85        80.       -23.    -0.013    86.32   1.687s
 Co-56    3386.61   846.77        55.       -15.    -0.008   111.72   1.696s
 TL-208   3441.80   860.56        65.        21.     0.012    86.93   1.707s
 NB-94    3483.94   871.10        91.       -22.    -0.012    64.06   1.715s
 EU-154   3492.47   873.23       105.         2.     0.001   635.45   1.717s
 PA-234   3521.68   880.53        97.       -16.    -0.009    88.93   1.722 
 AG-110M  3538.30   884.68       111.         0.     0.000  1000.00   1.725s
 Sc-46    3556.69   889.28        91.        16.     0.009    88.36   1.729 
 Y-88     3591.74   898.04        56.       -15.    -0.008    98.88   1.736s
 AC-228   3643.68   911.02        10.       236.     0.131     7.29   1.218s
 AG-110M  3749.60   937.49        95.       -27.    -0.015    54.35   1.766s
 PA-234   3783.72   946.02        25.         7.     0.004   161.52   1.772s
 EU-152   3856.11   964.11       226.        -4.    -0.002   493.33   1.786s
 AC-228   3875.99   969.08        30.       113.     0.063    14.04   1.759 
 EU-154   3985.03   996.33        34.        11.     0.006    81.98   1.810s
 PA-234M  4003.71  1001.00        45.        11.     0.006    92.32   1.814s
 EU-154   4018.82  1004.77        66.         4.     0.002   279.37   1.816s
 Co-56    4151.13  1037.84        27.        -2.    -0.001   786.53   1.841s
 Cs-136   4192.07  1048.07        33.        13.     0.007    70.32   1.848 
 BI-207   4254.46  1063.66        53.       -18.    -0.010    93.51   1.860s
 Ga-68    4309.44  1077.40        32.         5.     0.003   261.02   1.870s
 EU-152   4448.20  1112.07       242.       -13.    -0.007   169.12   1.895s
 ZN-65    4462.09  1115.55       229.        -8.    -0.004   281.75   1.897s
 BI-214   4481.09  1120.29        11.       190.     0.106     8.42   2.096 
 Sc-46    4482.12  1120.55       221.         0.     0.000  1000.00   1.901 
 CO-60    4692.96  1173.24        27.        -6.    -0.003   272.77   1.938s
 Ta-182   4756.25  1189.05        23.         6.     0.004   180.72   1.949 
 Ta-182   4885.75  1221.41        11.        10.     0.005    87.49   1.972 
 Co-56    4953.27  1238.28        12.        74.     0.041    15.78   1.984s
 NA-22    5098.35  1274.53        17.         2.     0.001   300.00   2.008s
 EU-154   5098.39  1274.54        19.         0.     0.000  1000.00   2.008s
 FE-59    5166.65  1291.60        12.         2.     0.001   323.56   2.020s
 TL-210   5252.32  1313.00        23.         7.     0.004   156.67   2.034s
 CO-60    5330.37  1332.50        34.       -15.    -0.008    94.75   2.047s
 AG-110M  5537.69  1384.30        28.         5.     0.003   271.48   2.082s
 EU-152   5632.56  1408.00         6.        38.     0.021    22.18   2.097 
 K-40     5843.91  1460.80         8.       142.     0.079     8.85   1.582s
 La-140   6385.95  1596.21        36.        -8.    -0.005   154.20   2.215 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:42:15 PMPage  9
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191374.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-124   6765.35  1690.98         7.         8.     0.004    89.50   2.272s
 BI-214   7057.40  1763.93         3.       131.     0.073     9.00   1.674s
 Co-56    7087.11  1771.35       146.        -5.    -0.003   344.67   2.318s
 Y-88     7346.20  1836.06         0.         8.     0.004    35.36   2.354s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   3.9775E+00                                      5.31E+01             
                           477.60 3.977E+00 ?(  1.672E+01 1.25E+02 1.05E+01 G  
 
NA-22    C   1.0215E-01                                      9.50E+02             
                          1274.53 1.022E-01 ?(  1.120E+00 3.00E+02 9.99E+01 G  
 
K-40     N   7.5921E+01                                      4.66E+11             
                          1460.83 7.592E+01  (P 8.421E+00 8.85E+00 1.07E+01 G  
 
Sc-46    F   6.1175E-01                                      8.38E+01             
                           889.28 6.117E-01  (  1.812E+00 8.84E+01 1.00E+02 G  
                          1120.55 0.000E+00 -   3.317E+00 1.00E+03 1.00E+02 G  
 
CR-51    F  -6.0133E-02                                      2.77E+01             
                           320.08-6.013E-02 %(P 3.227E+01 1.58E+04 9.94E+00 G  
 
MN-54    C  -8.5938E-01                                      3.12E+02             
                           834.85-8.594E-01  (  1.626E+00 8.63E+01 1.00E+02 G  
 
FE-59    F   8.3701E-02                                      4.45E+01             
                          1099.25-8.031E-02 %(  2.335E+00 1.29E+03 5.65E+01 G  
                          1291.60 2.982E-01 ?(P 2.211E+00 3.24E+02 4.32E+01 G  
 
Co-56    C   1.8976E+00                                      7.73E+01             
                           846.77-5.557E-01 ?(  1.381E+00 1.12E+02 9.99E+01 G  
                          1238.28 5.608E+00  (P 1.409E+00 1.58E+01 6.61E+01 G  
                          1037.84-6.199E-01 - P 8.266E+00 7.87E+02 1.41E+01 G  
                          1771.35-2.156E+00 +   2.545E+01 3.45E+02 1.55E+01  A 
 
CO-57    C   4.1968E-01                                      2.72E+02             
                           122.06 4.197E-01 &(  1.218E+00 8.74E+01 8.56E+01 G  
                           136.47-4.304E+00 +   2.015E+01 1.41E+02 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:42:15 PMPage 10
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191374.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-58    C   5.5247E-01                                      7.09E+01             
                           810.78 5.525E-01 ?(  1.490E+00 8.06E+01 9.95E+01 G  
 
CO-60    F  -7.9371E-01                                      1.93E+03             
                          1332.50-7.937E-01 ?(  1.581E+00 9.48E+01 1.00E+02 G  
                          1173.24-2.811E-01 & P 1.285E+00 2.73E+02 9.99E+01 G  
 
ZN-65    F  -6.9433E-01                                      2.44E+02             
                          1115.55-6.943E-01 ?(  6.639E+00 2.82E+02 5.06E+01 G  
 
NB-94    I   6.5031E-01                                      7.41E+06             
                           702.63 6.503E-01 ?(  1.787E+00 8.23E+01 9.79E+01 G  
                           871.10-8.453E-01 -   1.787E+00 6.41E+01 9.99E+01 G  
 
ZR-95    I  -9.3928E-01                                      6.40E+01             
                           756.73-9.393E-01 ?(P 2.687E+00 7.72E+01 5.45E+01 G  
                           724.20-7.814E-01 &   4.717E+00 1.78E+02 4.42E+01 G  
 
NB-95    I   8.0390E-01                                      6.40E+01             
                           765.79 8.039E-01 ?(  1.945E+00 7.29E+01 9.98E+01 G  
 
RU-103   I   2.9357E-01                                      3.93E+01             
                           497.05 2.936E-01 ?(P 7.788E-01 1.09E+02 9.09E+01 G  
                           610.30 6.443E+00 ?   7.231E+01 3.35E+02 5.75E+00 GA 
 
RH-106   I   4.1128E+00                                      3.74E+02             
                           621.92 4.113E+00 ?(  4.358E+01 3.17E+02 9.93E+00 G  
                          1050.36 4.677E-01 %   9.710E+01 5.81E+03 1.56E+00 G  
                           511.86 1.252E+01 ?   6.200E+00 1.74E+01 2.00E+01 GA 
 
AG-108M  C   1.7355E-01                                      1.53E+05             
                           433.94-6.640E-02 ?(  1.148E+00 7.15E+02 9.05E+01 G  
                           722.94-2.850E-01 +   2.324E+00 2.40E+02 9.08E+01 G  
                           614.28 4.152E-01 ?(  4.666E+00 3.36E+02 8.98E+01 G  
 
AG-110M  F   2.6255E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  2.730E+00 1.00E+03 7.27E+01 G  
                           657.76-1.033E-01 + P 1.517E+00 3.57E+02 9.46E+01 G  
                           937.49-3.151E+00 + P 5.618E+00 5.44E+01 3.44E+01 G  
                          1384.30 1.048E+00 ?(  6.180E+00 2.71E+02 2.43E+01 G  
                           763.94-4.354E+00 &   8.487E+00 5.93E+01 2.23E+01 G  
 
SN-113   F   7.5620E-01                                      1.15E+02             
                           391.69 7.562E-01 ?(P 2.551E+00 1.01E+02 6.40E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:42:15 PMPage 11
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191374.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SB-124   F   5.8793E-01                                      6.02E+01             
                           602.73 3.719E-01 ?(  4.160E+00 3.34E+02 9.83E+01 G  
                          1690.98 1.032E+00 ?(P 1.969E+00 8.95E+01 4.78E+01 G  
                           722.79-6.530E+00 +   2.108E+01 9.66E+01 1.08E+01 G  
 
SB-125   I   1.0074E+00                                      1.01E+03             
                           427.88-8.658E-01 ?(P 3.862E+00 2.03E+02 2.96E+01 G  
                           600.50 2.038E+00 ?(  2.266E+01 3.32E+02 1.79E+01 G  
                           635.89-1.317E+00 &   9.901E+00 3.21E+02 1.13E+01 G  
                           463.37 4.545E+00 &(P 1.155E+01 7.64E+01 1.05E+01 G  
 
I-131    I   2.0662E-01                                      8.02E+00             
                           364.48 1.462E-01 ?(  1.131E+00 3.09E+02 8.17E+01 G  
                           284.30-4.640E+00 +   1.703E+01 1.49E+02 6.14E+00 G  
                           636.97 8.951E-01  (P 1.662E+01 5.30E+02 7.17E+00 G  
 
Gd-153   F  -1.6815E+00                                      2.42E+02             
                            97.50-1.682E+00  (  1.247E+01 2.24E+02 3.00E+01 G  
                           103.20-2.298E+00 +   1.682E+01 2.21E+02 2.18E+01 G  
 
Ga-68    C   7.9419E+00                                      4.71E-02             
                          1077.40 7.942E+00 &(  4.618E+01 2.61E+02 3.30E+00 G  
 
Tc-99m   I  -5.3894E-01                                      2.51E-01             
                           140.51-5.389E-01 *(  2.484E+00 1.39E+02 8.93E+01 G  
 
BA-133   F  -1.1405E-01                                      3.85E+03             
                           356.00-8.342E-01 &(  5.182E+00 1.86E+02 6.20E+01 G  
                           302.85 2.324E+00 ?(  1.597E+01 2.06E+02 1.83E+01 G  
                           383.84 5.045E+00 ?   1.681E+01 9.97E+01 8.94E+00 GA 
                            80.99-1.604E+00 + P 1.237E+01 9.03E+01 3.41E+01 GA 
 
CS-134   I   6.8234E-01                                      7.54E+02             
                           795.87 5.822E-01 &(  1.401E+00 7.23E+01 8.55E+01 G  
                           604.71 3.757E-01 ?(  4.201E+00 3.34E+02 9.76E+01 G  
                           569.32 1.844E+00  (  6.961E+00 1.11E+02 1.54E+01 G  
                           801.95-2.482E+00 +   2.189E+01 2.57E+02 8.69E+00 G  
                           563.24 3.153E+00  (  1.317E+01 1.80E+02 8.35E+00 G  
 
CS-137   I  -4.5630E-01                                      1.10E+04             
                           661.66-4.563E-01 &(  1.994E+00 1.29E+02 8.52E+01 G  
 
CE-139   F   1.7128E-01                                      1.38E+02             
                           165.85 1.713E-01  (  1.524E+00 2.65E+02 7.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:42:15 PMPage 12
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191374.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ba-140   I   2.2474E+00                                      1.28E+01             
                           537.26 8.858E-01 ?(P 4.865E+00 2.29E+02 2.44E+01 G  
                           162.66-1.904E-01 &   2.142E+01 3.33E+03 6.22E+00 G  
                           304.85 9.988E+00 ?(  6.919E+01 2.08E+02 4.29E+00 G  
 
La-140   I  -8.8667E-02                                      1.28E+01             
                          1596.21-5.250E-01 ?(P 1.974E+00 1.54E+02 9.54E+01 G  
                           487.02 6.368E-01  (  3.816E+00 1.77E+02 4.55E+01 G  
                           328.76-2.400E+00 +   1.322E+01 1.65E+02 2.03E+01 G  
                           815.77 2.815E-01 ?(  7.026E+00 7.16E+02 2.33E+01 G  
 
CE-141   I  -9.5637E-01                                      3.25E+01             
                           145.44-9.564E-01 ?(  4.366E+00 1.37E+02 4.82E+01 G  
 
CE-144   I  -7.3658E-07                                      2.85E+02             
                           133.54-7.366E-07 %(  1.795E+01 7.29E+08 1.11E+01 G  
 
PM-144   C   1.7800E-02                                      3.63E+02             
                           696.54-3.438E-01 &(  1.906E+00 1.63E+02 9.90E+01 G  
                           618.06 3.790E-01  (  4.278E+00 3.37E+02 9.91E+01 G  
 
EU-152   F   1.6991E+00                                      4.94E+03             
                           121.78 1.279E+00 ?(  3.756E+00 8.84E+01 2.86E+01 G  
                           344.29-1.248E+00 -   1.001E+01 2.40E+02 2.65E+01 G  
                          1112.07-4.424E+00 +   2.523E+01 1.69E+02 1.36E+01 G  
                           778.92-3.489E+00 &   1.156E+01 1.49E+02 1.29E+01 G  
                           964.11-1.215E+00 -   2.041E+01 4.93E+02 1.46E+01 G  
                           244.69 3.282E+00 ?(  3.938E+01 3.60E+02 7.58E+00 G  
                          1408.00 9.944E+00   P 3.778E+00 2.22E+01 2.10E+01 GA 
 
EU-154   I   1.2917E+00                                      3.14E+03             
                           123.10 8.176E-01 ?(  2.604E+00 9.57E+01 4.08E+01 G  
                          1274.54 0.000E+00 -   3.340E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 -   1.022E+01 1.00E+03 2.02E+01 G  
                           873.23 7.098E-01 &(P 1.561E+01 6.35E+02 1.23E+01 G  
                          1004.77 9.793E-01 ?(  9.512E+00 2.79E+02 1.80E+01 G  
                           996.33 4.320E+00 ?(  1.192E+01 8.20E+01 1.06E+01 G  
 
EU-155   I  -2.3716E+00                                      1.81E+03             
                           105.31-2.372E+00 &(P 1.709E+01 6.01E+01 2.12E+01 G  
                            86.54-1.701E+00 &   1.312E+01 2.33E+02 3.07E+01 G  
 
HF-181   F   4.7832E-01                                      4.24E+01             
                           482.00 2.365E-01 ?(  2.183E+00 2.72E+02 8.05E+01 G  
                           133.02 9.280E-01 ?(  4.537E+00 1.47E+02 4.33E+01 G  
                           345.83 0.000E+00 -   1.748E+01 1.00E+03 1.51E+01 G  
                           136.30 1.406E-06 %   3.427E+01 7.29E+08 5.85E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:42:15 PMPage 13
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191374.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ta-182   F   9.4538E-01                                      1.14E+02             
                          1121.30-1.321E-01 &(  9.466E+00 2.10E+03 3.49E+01 G  
                          1221.41 1.773E+00  (  3.362E+00 8.75E+01 2.70E+01 G  
                          1189.05 1.888E+00  (  7.421E+00 1.81E+02 1.62E+01 G  
 
Hg-203   F  -6.2534E-01                                      4.66E+01             
                           279.20-6.253E-01 ?(  1.719E+00 8.27E+01 8.15E+01 G  
 
TL-208   N   1.0172E+01                                      6.98E+02             
                           583.02 1.025E+01 @(P 9.733E-01 7.06E+00 8.45E+01 G  
                           277.28 9.113E+00  (P 1.320E+01 4.49E+01 6.31E+00 G  
                           860.56 6.365E+00 & P 1.218E+01 8.69E+01 1.24E+01 G  
 
PM-146   C   1.0719E+00                                      2.02E+03             
                           453.88-7.016E-02 &(P 1.532E+00 1.19E+03 6.50E+01 G  
                           747.16-1.781E+00 +   4.494E+00 1.11E+02 3.40E+01 G  
                           735.72 4.371E+00 ?(P 3.734E+00 3.93E+01 2.25E+01 G  
 
Y-88     F   5.5453E-01                                      1.07E+02             
                          1836.06 5.545E-01 ?(  5.109E-01 3.54E+01 9.92E+01 G  
                           898.04-6.132E-01 - P 1.552E+00 9.89E+01 9.37E+01 G  
 
Cd-113m      5.2631E+03                                      5.33E+03             
                           263.70 5.263E+03 ?(  1.936E+04 1.10E+02 6.00E-03   K
 
Cd-109   F  -1.3689E+01                                      4.53E+02             
                            88.04-1.369E+01 ?(  1.041E+02 2.29E+02 3.79E+00 G  
 
Cf-251   T   2.2032E+00                                      3.28E+05             
                           176.60 2.203E+00  (  5.929E+00 1.06E+02 1.70E+01 G  
                           227.00 5.256E+00 ?   1.779E+01 1.39E+02 6.30E+00 GA 
 
Cf-249   T  -8.0151E-01                                      1.28E+05             
                           387.95-8.015E-01 *(  2.498E+00 9.35E+01 6.60E+01 G  
                           333.44-3.182E+00 &   1.723E+01 1.62E+02 1.55E+01 G  
 
Sn-126       5.8448E+00                                      3.65E+07             
                            87.57-1.386E+00 -   1.060E+01 2.31E+02 3.75E+01 GA 
                            64.28 5.845E+00  (  2.188E+01 1.13E+02 9.70E+00 G  
                            86.94-5.766E+00 +   4.428E+01 2.32E+02 9.04E+00 GA 
 
PB-210   N   5.4114E+01                                      8.14E+03             
                            46.54 5.411E+01  (  3.607E+01 2.86E+01 4.25E+00 G  
 
PB-212   N   2.7953E+01                                      6.98E+02             
                           238.63 2.795E+01  (P 2.100E+00 4.13E+00 4.33E+01 G  
                           300.03 1.421E+01 -   9.234E+01 1.95E+02 3.28E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:42:15 PMPage 14
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191374.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-214   N   4.7872E+01                                      5.84E+05             
                           351.93 4.730E+01  (P 2.611E+00 4.10E+00 3.76E+01 G  
                           295.09 4.899E+01  (P 4.047E+00 4.88E+00 1.93E+01 G  
                           242.00 6.334E+01 +   1.265E+01 8.10E+00 7.43E+00 GA 
 
BI-207   C  -1.0880E+00                                      1.18E+04             
                          1063.66-1.088E+00 ?(  2.181E+00 9.35E+01 7.45E+01 G  
                           569.70-3.306E-01 + P 1.289E+00 1.61E+02 9.77E+01 G  
 
BI-212   N   3.4447E+01                                      6.98E+02             
                           727.17 3.445E+01  (  1.157E+01 1.45E+01 7.55E+00 G  
                           785.42 1.138E+02 +   5.386E+01 2.39E+01 1.28E+00 GA 
 
U-235    N  -4.3146E+00                                      2.57E+11             
                           143.79-4.315E+00 ?(  1.969E+01 1.37E+02 1.10E+01 G  
                           205.33-9.419E+00 +   3.243E+01 1.04E+02 5.01E+00 G  
                           163.38 0.000E+00 +   2.634E+01 1.00E+03 5.08E+00 G  
                           185.72-8.101E-01 +   2.623E+00 9.74E+01 5.40E+01 GA 
 
BI-214   N   4.6988E+01                                      5.84E+05             
                           609.31 4.699E+01  (P 2.008E+00 3.84E+00 4.61E+01 G  
                          1120.29 5.803E+01 + P 5.494E+00 8.42E+00 1.51E+01 G  
                          1764.49 5.644E+01 + P 4.865E+00 9.00E+00 1.54E+01 G  
 
BI-210M  T   8.1963E-01                                      1.10E+09             
                           265.83 4.216E-01 &(  2.551E+00 1.80E+02 5.00E+01 G  
                           304.90 1.530E+00 ?(  1.070E+01 2.10E+02 2.80E+01 G  
 
AC-228   N   3.3267E+01                                      2.10E+03             
                           911.07 3.188E+01  (  2.357E+00 7.29E+00 2.90E+01 G  
                           968.97 2.658E+01 - P 6.653E+00 1.40E+01 1.75E+01 G  
                           338.32 3.662E+01  (P 7.314E+00 1.06E+01 1.20E+01 G  
                            93.35-9.413E+00 - P 6.847E+01 5.94E+01 5.56E+00 XA 
 
TH-227   N   1.1499E+00                                      7.95E+03             
                           256.24-3.346E+00 ?(  1.602E+01 1.95E+02 7.00E+00 G  
                           235.97 3.709E+00 ?(  2.354E+01 1.91E+02 1.23E+01 G  
                            50.14-2.794E+00 +   2.903E+01 3.10E+02 8.00E+00 G  
 
TH-229   N   2.9456E+00                                      2.68E+06             
                           193.51 2.946E+00 &(  2.596E+01 3.60E+02 4.40E+00 G  
                           210.85-1.647E+01 + P 5.798E+01 1.52E+02 2.99E+00 G  
 
TH-234   N   3.6344E+01                                      1.63E+12             
                            92.59 3.171E+01  (  1.636E+01 1.70E+01 5.58E+00 G  
                            63.29 4.314E+01  (  2.969E+01 2.64E+01 3.81E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:42:15 PMPage 15
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191374.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-231   N   6.2166E+00                                      1.20E+07             
                           302.65 0.000E+00 ?(  1.075E+02 1.00E+03 2.88E+00 G  
                           300.07 1.349E+01 ?(  1.243E+02 2.76E+02 2.46E+00 G  
 
PA-233   C   1.2094E+00                                      7.82E+08             
                           312.01 1.209E+00 &(P 8.612E+00 2.14E+02 3.60E+01 G  
                           300.18 0.000E+00 -   4.968E+01 1.00E+03 6.20E+00 G  
 
PA-234   N   2.1519E+00                                      1.63E+12             
                           131.29 2.185E+00 ?(P 1.074E+01 1.48E+02 1.80E+01 G  
                           946.02 2.107E+00 ?(  7.830E+00 1.62E+02 1.34E+01 G  
                           569.47 0.000E+00 -   1.405E+01 1.00E+03 8.20E+00 G  
                           883.24 5.312E-01 %   2.076E+01 1.13E+03 9.60E+00 G  
                           880.53-1.039E+01 +   3.096E+01 8.89E+01 6.00E+00 GA 
 
PA-234M  N   9.2373E+01                                      1.63E+12             
                          1001.00 5.502E+01 ?(  1.718E+02 9.23E+01 8.37E-01 G  
                           766.41 1.987E+02 ?(  4.698E+02 7.12E+01 2.94E-01 G  
 
AM-241   T   1.8369E-01                                      1.58E+05             
                            59.54 1.837E-01 *(P 6.082E+00 9.87E+02 3.59E+01 G  
 
Np-237   F  -3.9883E+00                                      2.14E+06             
                            86.49-3.988E+00 &(  3.087E+01 2.34E+02 1.31E+01 G  
 
Ir-192   F   6.6092E-01                                      7.40E+01             
                           316.49 4.245E-01  (  3.629E+00 2.56E+02 8.70E+01 G  
                           468.06 6.272E-01 ?(  2.921E+00 1.38E+02 5.18E+01 G  
                           308.44 1.364E+00 &(  9.600E+00 2.11E+02 3.18E+01 G  
 
Cs-136   F  -6.2985E-01                                      1.30E+01             
                           818.50-6.298E-01 &(  1.838E+00 8.72E+01 1.00E+02 G  
                          1048.07 6.920E-01 +   1.618E+00 7.03E+01 8.00E+01 G  
                           340.57-1.074E+00 &   5.698E+00 1.59E+02 4.69E+01 G  
 
Np-239   T   2.1062E+00                                      2.36E+00             
                           103.70-2.087E+00 &   1.520E+01 2.20E+02 2.40E+01 X  
                           106.13 2.106E+00  (  1.524E+01 2.18E+02 2.27E+01 G  
                            99.50-3.353E+00 +   2.472E+01 2.22E+02 1.50E+01 X  
 
Nd-147       3.3434E+00                                      1.11E+01             
                           531.00 3.343E+00 @(  7.560E+00 9.51E+01 1.30E+01 G  
                            91.10-1.812E+00 -   1.368E+01 2.28E+02 2.83E+01 G  
 
TL-210   N   2.1367E-01                                      5.84E+05             
                           799.60 2.137E-01 &(  1.680E+00 2.29E+02 9.90E+01 G  
                           296.00-5.829E-01 +   3.924E+00 2.02E+02 7.90E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:42:15 PMPage 16
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191374.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1313.00 1.826E+00 ?   6.198E+00 1.57E+02 2.10E+01 GA 
 
Kr-85    I   1.0967E+02                                      3.92E+03             
                           513.98 1.097E+02 ?(  4.030E+02 1.10E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       647.       -12.    -0.006   309.64  -2.794E+00   
 AM-241      59.54       917.         4.     0.002   987.18   1.837E-01  P
 BA-133      80.99      6086.       -47.    -0.026    90.32  -1.604E+00  P
 Np-237      86.49      6031.       -47.    -0.026   233.62  -3.988E+00   
 EU-155      86.54      5984.       -47.    -0.026   232.71  -1.701E+00   
 Cd-109      88.04      5831.       -47.    -0.026   229.43  -1.369E+01   
 Nd-147      91.10      5784.       -47.    -0.026   227.87  -1.812E+00   
 Gd-153      97.50      5647.       -48.    -0.026   223.82  -1.682E+00   
 Np-239      99.50      5599.       -48.    -0.026   222.48  -3.353E+00   
 Gd-153     103.20      5551.       -48.    -0.027   220.83  -2.298E+00   
 Np-239     103.70      5504.       -48.    -0.027   219.78  -2.087E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:42:15 PMPage 17
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191374.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-155     105.31      5456.       -48.    -0.027    60.13  -2.372E+00  P
 Np-239     106.13      4973.        46.     0.025   218.27   2.106E+00   
 EU-152     121.78       459.        35.     0.019    88.38   1.279E+00   
 CO-57      122.06       432.        34.     0.019    87.36   4.197E-01   
 EU-154     123.10       447.        32.     0.018    95.73   8.176E-01   
 HF-181     133.02      1508.        38.     0.021   147.09   9.280E-01   
 CO-57      136.47      1783.       -43.    -0.024   140.96  -4.304E+00   
 Tc-99m     140.51      1740.       -43.    -0.024   138.77  -5.389E-01   
 U-235      143.79      1716.       -43.    -0.024   137.44  -4.315E+00   
 CE-141     145.44      1612.       -42.    -0.023   137.44  -9.564E-01   
 CE-139     165.85       470.        12.     0.006   264.51   1.713E-01   
 Cf-251     176.60       293.        31.     0.017   106.03   2.203E+00   
 U-235      185.72       553.       -35.    -0.019    97.40  -8.101E-01   
 TH-229     193.51       336.        10.     0.006   360.28   2.946E+00   
 U-235      205.33       640.       -35.    -0.019   103.54  -9.419E+00   
 TH-229     210.85       705.       -36.    -0.020   152.02  -1.647E+01  P
 Cf-251     227.00       260.        23.     0.013   138.84   5.256E+00   
 TH-227     235.97      1720.        31.     0.017   190.79   3.709E+00   
 EU-152     244.69      1742.        16.     0.009   360.04   3.282E+00   
 TH-227     256.24       220.       -15.    -0.008   195.32  -3.346E+00   
 Cd-113m    263.70       227.        20.     0.011   109.79   5.263E+03   
 BI-210M    265.83       273.        13.     0.007   179.54   4.216E-01   
 Hg-203     279.20       309.       -31.    -0.017    82.74  -6.253E-01   
 TL-210     296.00      1447.       -27.    -0.015   202.15  -5.829E-01   
 PA-231     300.07      1381.        19.     0.011   276.24   1.349E+01   
 BA-133     302.85      1246.        24.     0.014   206.15   2.324E+00   
 Ba-140     304.85      1271.        24.     0.014   207.83   9.988E+00   
 BI-210M    304.90      1295.        24.     0.014   209.80   1.530E+00   
 Ir-192     308.44      1320.        24.     0.014   211.21   1.364E+00   
 PA-233     312.01      1344.        24.     0.014   213.71   1.209E+00  P
 Ir-192     316.49      1369.        20.     0.011   256.39   4.245E-01   
 La-140     328.76       930.       -26.    -0.015   165.19  -2.400E+00   
 Cf-249     333.44       904.       -26.    -0.015   162.32  -3.182E+00   
 Cs-136     340.57       878.       -27.    -0.015   159.16  -1.074E+00   
 EU-152     344.29       851.       -17.    -0.010   239.90  -1.248E+00   
 BA-133     356.00      1201.       -26.    -0.015   186.44  -8.342E-01   
 BA-133     383.84       226.        22.     0.012    99.68   5.045E+00   
 Cf-249     387.95       270.       -25.    -0.014    93.48  -8.015E-01   
 SN-113     391.69       261.        23.     0.013   101.02   7.562E-01  P
 SB-125     427.88       108.       -11.    -0.006   203.28  -8.658E-01  P
 SB-125     463.37       108.        20.     0.011    76.37   4.545E+00  P
 Ir-192     468.06       170.        14.     0.008   137.97   6.272E-01   
 BE-7       477.60       227.        17.     0.010   125.16   3.977E+00   
 HF-181     482.00       223.         8.     0.004   272.06   2.365E-01   
 La-140     487.02       214.        12.     0.007   177.30   6.368E-01   
 RU-103     497.05        31.        11.     0.006   109.34   2.936E-01  P
 RH-106     511.86        98.        99.     0.055    17.41   1.252E+01   
 Kr-85      513.98       197.        19.     0.010   109.56   1.097E+02   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:42:15 PMPage 18
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191374.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Nd-147     531.00        56.        17.     0.009    95.13   3.343E+00   
 Ba-140     537.26        83.         8.     0.005   228.53   8.858E-01  P
 BI-207     569.70        86.       -12.    -0.007   161.11  -3.306E-01  P
 SB-125     600.50       890.        13.     0.007   332.21   2.038E+00   
 SB-124     602.73       903.        13.     0.007   334.15   3.719E-01   
 RU-103     610.30       918.        13.     0.007   335.33   6.443E+00   
 PM-144     618.06       937.        13.     0.007   337.36   3.790E-01   
 RH-106     621.92       968.        14.     0.008   316.84   4.113E+00   
 SB-125     635.89        56.        -5.    -0.003   320.62  -1.317E+00   
 AG-110M    657.76        90.        -3.    -0.002   357.38  -1.033E-01  P
 CS-137     661.66       128.       -13.    -0.007   129.24  -4.563E-01   
 PM-144     696.54       147.       -11.    -0.006   163.46  -3.438E-01   
 NB-94      702.63       123.        20.     0.011    82.35   6.503E-01   
 SB-124     722.79       205.       -22.    -0.012    96.60  -6.530E+00   
 ZR-95      724.20       170.       -10.    -0.006   178.05  -7.814E-01   
 PM-146     735.72        23.        30.     0.016    39.26   4.371E+00  P
 PM-146     747.16        84.       -18.    -0.010   110.55  -1.781E+00   
 ZR-95      756.73        75.       -15.    -0.008    77.24  -9.393E-01  P
 AG-110M    763.94       127.       -28.    -0.016    59.30  -4.354E+00   
 NB-95      765.79       134.        23.     0.013    72.91   8.039E-01   
 EU-152     778.92        75.       -13.    -0.007   149.06  -3.489E+00   
 TL-210     799.60        90.         6.     0.003   228.54   2.137E-01   
 CO-58      810.78        69.        15.     0.009    80.61   5.525E-01   
 La-140     815.77        84.         2.     0.001   716.21   2.815E-01   
 Cs-136     818.50       107.       -17.    -0.010    87.19  -6.298E-01   
 MN-54      834.85        80.       -23.    -0.013    86.32  -8.594E-01   
 NB-94      871.10        91.       -22.    -0.012    64.06  -8.453E-01   
 EU-154     873.23       105.         2.     0.001   635.45   7.098E-01  P
 Sc-46      889.28        91.        16.     0.009    88.36   6.117E-01   
 AG-110M    937.49        95.       -27.    -0.015    54.35  -3.151E+00  P
 EU-152     964.11       226.        -4.    -0.002   493.33  -1.215E+00   
 EU-154     996.33        34.        11.     0.006    81.98   4.320E+00   
 EU-154    1004.77        66.         4.     0.002   279.37   9.793E-01   
 Cs-136    1048.07        33.        13.     0.007    70.32   6.920E-01   
 BI-207    1063.66        53.       -18.    -0.010    93.51  -1.088E+00   
 Ga-68     1077.40        32.         5.     0.003   261.02   7.942E+00   
 EU-152    1112.07       242.       -13.    -0.007   169.12  -4.424E+00   
 ZN-65     1115.55       229.        -8.    -0.004   281.75  -6.943E-01   
 CO-60     1173.24        27.        -6.    -0.003   272.77  -2.811E-01  P
 Ta-182    1189.05        23.         6.     0.004   180.72   1.888E+00   
 Ta-182    1221.41        11.        10.     0.005    87.49   1.773E+00   
 NA-22     1274.53        17.         2.     0.001   300.00   1.022E-01   
 FE-59     1291.60        12.         2.     0.001   323.56   2.982E-01  P
 TL-210    1313.00        23.         7.     0.004   156.67   1.826E+00   
 CO-60     1332.50        34.       -15.    -0.008    94.75  -7.937E-01   
 AG-110M   1384.30        28.         5.     0.003   271.48   1.048E+00   
 EU-152    1408.00         6.        38.     0.021    22.18   9.944E+00  P
 La-140    1596.21        36.        -8.    -0.005   154.20  -5.250E-01  P
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:42:15 PMPage 19
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191374.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-124    1690.98         7.         8.     0.004    89.50   1.032E+00  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    3.9774E+00    3.9775E+00    1.252E+02%                1.67E+01
 NA-22  #A    1.0215E-01    1.0215E-01    3.000E+02%                1.12E+00
 K-40         7.5921E+01    7.5921E+01    8.854E+00%                8.42E+00
 Sc-46  #A    6.1175E-01    6.1175E-01    8.836E+01%                1.81E+00
 CR-51  #A   -6.0132E-02   -6.0133E-02    1.585E+04%                3.23E+01
 MN-54  #A   -8.5938E-01   -8.5938E-01    8.632E+01%                1.63E+00
 FE-59  #A    8.3700E-02    8.3701E-02    3.236E+02%                2.33E+00
 Co-56  #C    1.8975E+00    1.8976E+00    1.578E+01%                1.38E+00
 CO-57  #A    4.1968E-01    4.1968E-01    8.736E+01%                1.22E+00
 CO-58  #A    5.5246E-01    5.5247E-01    8.061E+01%                1.49E+00
 CO-60  #A   -7.9371E-01   -7.9371E-01    9.475E+01%                1.58E+00
 ZN-65  #A   -6.9433E-01   -6.9433E-01    2.818E+02%                6.64E+00
 NB-94  #A    6.5031E-01    6.5031E-01    8.235E+01%                1.79E+00
 ZR-95  #A   -9.3927E-01   -9.3928E-01    7.724E+01%                2.69E+00
 NB-95  #A    8.0390E-01    8.0390E-01    7.291E+01%                1.95E+00
 RU-103 #A    2.9356E-01    2.9357E-01    1.093E+02%                7.79E-01
 RH-106 #A    4.1128E+00    4.1128E+00    3.168E+02%                4.36E+01
 AG-108M#A    1.7355E-01    1.7355E-01    3.358E+02%                1.15E+00
 AG-110M#A    2.6255E-01    2.6255E-01    2.715E+02%                2.73E+00
 SN-113 #A    7.5620E-01    7.5620E-01    1.010E+02%                2.55E+00
 SB-124 #A    5.8792E-01    5.8793E-01    8.950E+01%                4.16E+00
 SB-125 #A    1.0074E+00    1.0074E+00    7.637E+01%                3.86E+00
 I-131   A    2.0661E-01    2.0662E-01    3.067E+02%                1.13E+00
 Gd-153 #A   -1.6815E+00   -1.6815E+00    2.238E+02%                1.25E+01
 Ga-68  #A    7.8598E+00    7.9419E+00    2.610E+02%                4.62E+01
 Tc-99m #A   -5.3789E-01   -5.3894E-01    1.388E+02%                2.48E+00
 BA-133 #A   -1.1405E-01   -1.1405E-01    1.390E+02%                5.18E+00
 CS-134  A    6.8234E-01    6.8234E-01    7.228E+01%                1.40E+00
 CS-137 #A   -4.5630E-01   -4.5630E-01    1.292E+02%                1.99E+00
 CE-139 #A    1.7128E-01    1.7128E-01    2.645E+02%                1.52E+00
 Ba-140 #A    2.2473E+00    2.2474E+00    1.545E+02%                4.86E+00
 La-140 #A   -8.8664E-02   -8.8667E-02    1.542E+02%                1.97E+00
 CE-141 #A   -9.5636E-01   -9.5637E-01    1.374E+02%                4.37E+00
 CE-144 #A   -7.3658E-07   -7.3658E-07    7.288E+08%                1.80E+01
 PM-144 #A    1.7800E-02    1.7800E-02    1.635E+02%                1.91E+00
 EU-152 #A    1.6991E+00    1.6991E+00    8.838E+01%                3.76E+00
 EU-154 #A    1.2917E+00    1.2917E+00    8.198E+01%                2.60E+00
 EU-155 #A   -2.3716E+00   -2.3716E+00    6.013E+01%                1.71E+01
 HF-181 #A    4.7832E-01    4.7832E-01    1.471E+02%                2.18E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:42:15 PMPage 20
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191374.An1             
                                                                                 
 Ta-182 #A    9.4538E-01    9.4538E-01    8.749E+01%                9.47E+00
 Hg-203 #A   -6.2533E-01   -6.2534E-01    8.274E+01%                1.72E+00
 TL-208       1.0172E+01    1.0172E+01    7.064E+00%                9.73E-01
 PM-146 #A    1.0719E+00    1.0719E+00    3.926E+01%                1.53E+00
 Y-88   #     5.5453E-01    5.5453E-01    3.536E+01%                5.11E-01
 Cd-113m#A    5.2631E+03    5.2631E+03    1.098E+02%                1.94E+04
 Cd-109 #A   -1.3689E+01   -1.3689E+01    2.294E+02%                1.04E+02
 Cf-251 #A    2.2032E+00    2.2032E+00    1.060E+02%                5.93E+00
 Cf-249 #A   -8.0151E-01   -8.0151E-01    9.348E+01%                2.50E+00
 Sn-126  A    5.8448E+00    5.8448E+00    1.127E+02%                2.19E+01
 PB-210       5.4114E+01    5.4114E+01    2.862E+01%                3.61E+01
 PB-212       2.7953E+01    2.7953E+01    4.132E+00%                2.10E+00
 PB-214       4.7872E+01    4.7872E+01    3.186E+00%                2.61E+00
 BI-207 #A   -1.0880E+00   -1.0880E+00    9.351E+01%                2.18E+00
 BI-212       3.4447E+01    3.4447E+01    1.451E+01%                1.16E+01
 U-235  #A   -4.3146E+00   -4.3146E+00    1.374E+02%                1.97E+01
 BI-214       4.6988E+01    4.6988E+01    3.841E+00%                2.01E+00
 BI-210M#A    8.1963E-01    8.1963E-01    1.381E+02%                2.55E+00
 AC-228       3.3267E+01    3.3267E+01    6.444E+00%                2.36E+00
 TH-227 #A    1.1499E+00    1.1499E+00    1.365E+02%                1.60E+01
 TH-229 #A    2.9456E+00    2.9456E+00    3.603E+02%                2.60E+01
 TH-234       3.6344E+01    3.6344E+01    1.571E+01%                1.64E+01
 PA-231 #A    6.2166E+00    6.2166E+00    2.762E+02%                1.08E+02
 PA-233 #A    1.2094E+00    1.2094E+00    2.137E+02%                8.61E+00
 PA-234 #A    2.1519E+00    2.1519E+00    1.095E+02%                1.07E+01
 PA-234M#A    9.2373E+01    9.2373E+01    5.829E+01%                1.72E+02
 AM-241 #A    1.8369E-01    1.8369E-01    9.872E+02%                6.08E+00
 Np-237 #A   -3.9883E+00   -3.9883E+00    2.336E+02%                3.09E+01
 Ir-192 #A    6.6092E-01    6.6092E-01    1.199E+02%                3.63E+00
 Cs-136 #A   -6.2982E-01   -6.2985E-01    8.719E+01%                1.84E+00
 Np-239 #A    2.1057E+00    2.1062E+00    2.183E+02%                1.52E+01
 Nd-147 #A    3.3433E+00    3.3434E+00    9.513E+01%                7.56E+00
 TL-210 #A    2.1367E-01    2.1367E-01    2.285E+02%                1.68E+00
 Kr-85  #A    1.0967E+02    1.0967E+02    1.096E+02%                4.03E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.3 keV)     3.671E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.3 keV) 3.6707880E+02  Bq/Sample     
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:42:15 PMPage 21
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191374.An1             
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Test America St. Louis                    Spectrum ID: 12_Gamma_20191254
-----------------------------------------------------------------------------                      
   Sample Description: 430282_Gamma_160-34280-A-12-B 
             Detector: Detector #12       
             Batch ID: 430282                 
    Work Order Number: Gamma   
           Lot Number: 160-34280-A-12-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 14:13        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 14:13:56     Real Time: 1803   sec
        Analysis Time: 6/20/2019 14:44        Dead Time: 0.19   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCan_108513
  Efficiency Cal Date: 4/20/2018 11:53
      Energy Cal Date: 4/20/2018 11:13                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 12_2019-06-08_1442.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       8.656E+00          104.0     9.004E+00    9.015E+00    3.003E+01
NA-22     -1.832E+00           52.1     9.547E-01    9.591E-01    3.106E+00
K-40       1.160E+02            9.2     1.071E+01    1.221E+01    1.355E+01
Sc-46      7.823E-01          118.0     9.233E-01    9.242E-01    4.116E+00
CR-51     -8.909E+00          240.8     2.145E+01    2.146E+01    7.120E+01
MN-54      5.998E-01          164.6     9.872E-01    9.876E-01    2.273E+00
FE-59      1.268E+00          122.7     1.556E+00    1.557E+00    3.685E+00
Co-56      5.890E+00           13.4     7.889E-01    8.439E-01    2.562E+00
CO-57      0.000E+00         1.#INF     5.009E-01    5.009E-01    2.741E+00
CO-58      6.072E-01          148.1     8.995E-01    9.000E-01    3.044E+00
CO-60     -1.744E+00           83.1     1.450E+00    1.452E+00    2.989E+00
ZN-65      1.995E+00          214.2     4.273E+00    4.274E+00    1.432E+01
NB-94      3.245E-01          322.9     1.048E+00    1.048E+00    2.412E+00
ZR-95     -7.913E-01          235.7     1.865E+00    1.866E+00    4.294E+00
NB-95     -1.617E-01          829.6     1.341E+00    1.341E+00    4.541E+00
RU-103    -3.868E-01          223.8     8.655E-01    8.657E-01    2.144E+00
RH-106    -5.613E+00          146.8     8.237E+00    8.242E+00    1.001E+02
AG-108M    5.260E-01          158.7     8.350E-01    8.354E-01    2.056E+00
AG-110M    5.146E-01          240.0     1.235E+00    1.235E+00    5.794E+00
SN-113     1.388E+00          107.9     1.497E+00    1.499E+00    4.987E+00
SB-124    -5.542E-01          275.0     1.524E+00    1.524E+00    9.932E+00
SB-125     3.061E+00           93.4     2.860E+00    2.864E+00    6.693E+00
I-131      9.574E-01           98.1     9.396E-01    9.408E-01    2.287E+00
Gd-153    -2.394E+00          143.2     3.428E+00    3.431E+00    1.137E+01
Ga-68     -3.078E+01          147.7     4.546E+01    4.549E+01    9.761E+01
Tc-99m     0.000E+00         1.#INF     2.414E-01    2.414E-01    4.503E+00
BA-133    -1.463E+00          240.6     3.519E+00    3.520E+00    1.169E+01
CS-134     1.235E+00           78.2     9.649E-01    9.669E-01    3.212E+00
CS-137    -7.561E-01          151.2     1.144E+00    1.144E+00    3.850E+00
CE-139    -9.635E-01          101.5     9.782E-01    9.794E-01    3.245E+00
Ba-140     1.406E+00           93.4     1.313E+00    1.315E+00    9.057E+00
La-140    -2.602E+00           77.1     2.006E+00    2.011E+00    3.998E+00
CE-141     1.555E+00          153.4     2.385E+00    2.387E+00    7.912E+00
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CE-144     6.097E+00           67.9     4.141E+00    4.153E+00    1.190E+01
PM-144     3.948E-01          238.9     9.431E-01    9.433E-01    2.174E+00
EU-152     3.272E+00           72.9     2.384E+00    2.390E+00    8.040E+00
EU-154     3.782E+00           69.2     2.618E+00    2.625E+00    5.297E+00
EU-155     3.173E+00          138.8     4.404E+00    4.407E+00    1.462E+01
HF-181    -1.264E+00          103.2     1.304E+00    1.306E+00    4.344E+00
Ta-182    -3.397E-01           82.3     2.798E-01    2.803E-01    2.172E+01
Hg-203    -1.061E+00           86.6     9.190E-01    9.206E-01    3.050E+00
TL-208     1.155E+01           11.1     1.284E+00    1.412E+00    2.306E+00
PM-146     8.430E-01           90.1     7.592E-01    7.603E-01    3.077E+00
Y-88       7.319E-01          126.7     9.272E-01    9.282E-01    1.883E+00
Cd-113m   -2.997E+03          367.0     1.100E+04    1.100E+04    3.707E+04
Cd-109     0.000E+00         1.#INF     5.203E+01    5.203E+01    1.724E+02
Cf-251    -3.793E+00          134.1     5.088E+00    5.091E+00    1.285E+01
Cf-249     8.666E-01          181.5     1.573E+00    1.574E+00    5.164E+00
Sn-126     1.486E+00          981.3     1.458E+01    1.458E+01    4.854E+01
PB-210     1.104E+02           18.5     2.042E+01    2.155E+01    6.228E+01
PB-212     2.709E+01            5.8     1.575E+00    2.116E+00    3.754E+00
PB-214     1.918E+02            2.5     4.702E+00    1.080E+01    5.924E+00
BI-207    -2.148E+00           85.2     1.830E+00    1.833E+00    3.874E+00
BI-212    -1.866E+01           75.8     1.415E+01    1.418E+01    4.693E+01
U-235      5.959E-01          639.9     3.814E+00    3.814E+00    3.583E+01
BI-214     1.859E+02            2.5     4.583E+00    1.052E+01    4.490E+00
BI-210M    5.949E-01          338.8     2.016E+00    2.016E+00    4.624E+00
AC-228     3.586E+01           10.1     3.604E+00    4.037E+00    5.791E+00
TH-227    -1.316E+01           98.2     1.292E+01    1.293E+01    3.261E+01
TH-229    -1.911E+01          104.1     1.989E+01    1.992E+01    5.015E+01
TH-234     9.168E+01           11.1     1.020E+01    1.139E+01    3.268E+01
PA-231     2.835E+01          180.8     5.126E+01    5.128E+01    2.247E+02
PA-233     1.786E+00          256.3     4.578E+00    4.579E+00    1.850E+01
PA-234     1.505E-01           74.9     1.127E-01    1.130E-01    1.770E+01
PA-234M    0.000E+00         1.#INF     7.347E+01    7.347E+01    3.968E+02
AM-241     1.817E+00          231.6     4.208E+00    4.210E+00    1.398E+01
Np-237     0.000E+00         1.#INF     1.604E+01    1.604E+01    5.308E+01
Ir-192     1.776E-01          342.5     6.080E-01    6.081E-01    7.737E+00
Cs-136     8.047E-01           75.0     6.038E-01    6.056E-01    3.210E+00
Np-239     3.022E+00          134.8     4.073E+00    4.076E+00    1.352E+01
Nd-147    -6.631E+00          117.0     7.760E+00    7.769E+00    1.821E+01
TL-210     9.840E-01           88.1     8.670E-01    8.688E-01    2.998E+00
Kr-85      1.425E+02          155.5     2.217E+02    2.218E+02    7.442E+02
-----------------------------------------------------------------------------
Total      1.003E+03

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:44:06 PMPage  1
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191254.An1            
                                                                                 
 Sample description                                             
      430282_Gamma_160-34280-A-12-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20191254.An1

 Acquisition information
        Start time:                 6/20/2019 2:13:56 PM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.19 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCan_108513                                               
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 11:13:27 AM
             Zero offset:           0.059 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.735E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 11:53:09 AM
             Type:                  Polynomial
             Uncertainty:           1.020 %
             Coefficients:         -0.363508  -4.707999   0.462125
                                   -0.051256   0.002384  -0.000043

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.13keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000

                                 (Page 3 of 22)

Page 1314 of 1765



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:44:06 PMPage  2
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191254.An1            
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 2:13:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2019-06-08_1442.PBC
                                                 6/8/2019 2:42:09 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   37 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1534

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    28.04       48.  32.97   0.91  4.070E-03
    46.64      145.  22.11   0.91  1.813E-02    46.54   4.250  1.051E+02 PB210 
    53.42       85.  34.30   1.06  2.462E-02
    59.54       33. 231.64   0.86  2.817E-02    59.54  35.900    PBC<MDA AM241 
    63.32      217.  23.94   0.43  2.979E-02    63.29   3.810  1.064E+02 TH234 
    64.31        8. 981.35   0.87  3.015E-02    64.28   9.700    PBC<MDA Sn126 
    67.95       90.  47.21   0.54  3.141E-02
    74.84      767.   6.02   0.88  3.333E-02
    77.15     1382.   3.83   0.88  3.387E-02
    79.49       80.  41.50   0.88  3.436E-02
    84.01      184.  18.74   0.89  3.520E-02
    87.18      443.   8.90   0.89  3.570E-02    86.49  13.100  5.278E+01 Np237 
                                                86.54  30.700  2.252E+01 EU155 
                                                86.94   9.040  7.634E+01 Sn126 
                                                87.57  37.500  1.836E+01 Sn126 
                                                88.04   3.790  1.813E+02 Cd109 
    89.88      223.  15.79   0.90  3.606E-02
    92.87      370.  10.14   0.90  3.641E-02    92.59   5.584  9.264E+01 TH234 
                                                93.35   5.561  1.015E+02 AC228 
   103.70       45. 140.66   0.91  3.720E-02   103.70  24.000    PBC<MDA Np239 
   105.31       45. 138.80   0.91  3.726E-02   105.31  21.200    PBC<MDA EU155 
   106.13       46. 134.77   0.91  3.729E-02   106.13  22.700    PBC<MDA Np239 
   133.48       45.  67.91   0.63  3.670E-02   133.54  11.090    PBC<MDA CE144 
   145.44       48. 153.37   0.95  3.586E-02   145.44  48.200    PBC<MDA CE141 
   162.66       45. 102.50   0.97  3.435E-02   162.66   6.220    PBC<MDA Ba140 
   163.38        6. 798.77   0.97  3.428E-02   163.38   5.080    PBC<MDA U235  
   186.16      738.   7.61   1.28  3.211E-02   185.72  54.000  2.301E+01 U235  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:44:06 PMPage  3
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191254.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   209.12       68.  42.98   0.59  2.995E-02
   213.93       30.  62.79   0.56  2.952E-02
   235.90       39. 176.62   1.04  2.764E-02   235.97  12.300    PBC<MDA TH227 
   238.65      566.   6.05   1.05  2.743E-02   238.63  43.300  2.646E+01 PB212 
   241.86      644.   5.42   1.05  2.717E-02   242.00   7.430  1.772E+02 PB214 
   244.69       40. 176.58   1.05  2.695E-02   244.69   7.580    PBC<MDA EU152 
   265.83        9. 338.78   1.07  2.539E-02   265.83  50.000    PBC<MDA BI210M
   277.21       32.  83.77   2.66  2.462E-02   277.28   6.310    PBC<MDA TL208 
   295.07     1694.   3.34   1.18  2.350E-02   295.09  19.300  2.075E+02 PB214 
                                               296.00  79.000  5.081E+01 TL210 
   299.86       37.   6.23   1.11  2.321E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  3.612E+01 PA231 
                                               300.18   6.200  1.434E+01 PA233 
   300.07       31. 255.12   1.11  2.321E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  3.063E+01 PA231 
                                               300.18   6.200  1.216E+01 PA233 
   300.18       31. 256.30   1.11  2.320E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  3.063E+01 PA231 
                                               300.18   6.200  1.216E+01 PA233 
   302.48       32. 256.35   1.11  2.306E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  4.149E+00 BA133 
   304.85       32. 255.77   1.11  2.293E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  2.735E+00 BI210M
   304.90       11. 752.07   1.11  2.293E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  9.332E-01 BI210M
   328.76       31.  92.05   1.13  2.165E-02   328.76  20.300    PBC<MDA La140 
   333.58       17. 181.53   1.14  2.142E-02   333.44  15.510    PBC<MDA Cf249 
   338.13      122.  18.55   1.22  2.118E-02   338.32  12.010  2.664E+01 AC228 
   340.57       33. 118.67   1.15  2.108E-02   340.57  46.900    PBC<MDA Cs136 
   345.83        7. 502.37   1.15  2.083E-02   345.83  15.070    PBC<MDA HF181 
   351.82     2659.   2.46   1.17  2.056E-02   351.93  37.600  1.912E+02 PB214 
   364.48       28.  98.13   1.17  2.001E-02   364.48  81.700    PBC<MDA I131  
   388.61        9. 389.70   1.19  1.907E-02   387.95  66.000    PBC<MDA Cf249 
   391.69       30. 107.86   1.20  1.893E-02   391.69  64.000    PBC<MDA SN113 
   427.88       28.  93.43   1.23  1.770E-02   427.88  29.600    PBC<MDA SB125 
   433.94       15. 158.75   1.24  1.751E-02   433.94  90.480    PBC<MDA AG108M
   463.37       11. 237.42   1.27  1.666E-02   463.37  10.470    PBC<MDA SB125 
   468.06        7. 342.45   1.27  1.653E-02   468.06  51.750    PBC<MDA Ir192 
   477.60       27. 104.02   1.28  1.628E-02   477.60  10.520    PBC<MDA BE7   
   487.02        7. 389.73   1.29  1.604E-02   487.02  45.500    PBC<MDA La140 
   511.86      131.  18.24   2.56  1.546E-02   511.86  20.000  2.354E+01 RH106 
   513.98       17. 155.52   1.31  1.541E-02   513.98   0.430    PBC<MDA Kr85  
   563.24        3. 845.39   1.36  1.439E-02   563.24   8.350    PBC<MDA CS134 
   569.47       21.  88.37   1.37  1.428E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.016E+01 PA234 
                                               569.70  97.740  8.529E-01 BI207 
   569.70        9. 187.32   1.37  1.427E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  4.350E+00 PA234 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:44:06 PMPage  4
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191254.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               569.70  97.740  3.650E-01 BI207 
   583.30      246.  11.11   1.22  1.403E-02   583.02  84.500  1.155E+01 TL208 
   609.29     2095.   2.46   1.39  1.358E-02   609.31  46.090  1.859E+02 BI214 
                                               610.30   5.750  1.492E+03 RU103 
   696.54        9. 238.90   1.49  1.232E-02   696.54  99.000    PBC<MDA PM144 
   703.70        7. 322.93   1.49  1.224E-02   702.63  97.900    PBC<MDA NB94  
   747.16       20.  90.05   1.53  1.171E-02   747.16  34.000    PBC<MDA PM146 
   768.32      257.   9.16   1.54  1.148E-02
   778.92       10. 180.27   1.56  1.136E-02   778.92  12.940    PBC<MDA EU152 
   785.42       80.  24.26   1.57  1.129E-02   785.42   1.280  3.061E+02 BI212 
   795.87       21.  78.15   1.58  1.119E-02   795.87  85.530    PBC<MDA CS134 
   799.60       20.  88.11   1.58  1.115E-02   799.60  98.960    PBC<MDA TL210 
   810.78       12. 148.14   1.59  1.104E-02   810.78  99.460    PBC<MDA CO58  
   834.85       12. 164.58   1.61  1.081E-02   834.85  99.980    PBC<MDA MN54  
   861.44       22.  88.87   1.64  1.057E-02   860.56  12.420    PBC<MDA TL208 
   873.23       24.  69.22   1.65  1.046E-02   873.23  12.270    PBC<MDA EU154 
   889.28       19. 118.02   1.66  1.033E-02   889.28  99.984    PBC<MDA Sc46  
   911.05      198.  10.05   1.15  1.015E-02   911.07  29.000  3.738E+01 AC228 
   964.11       16. 116.59   1.73  9.739E-03   964.11  14.605    PBC<MDA EU152 
   969.13      102.  19.49   2.28  9.703E-03   968.97  17.460  3.334E+01 AC228 
   996.33       12. 133.33   1.76  9.508E-03   996.33  10.600    PBC<MDA EU154 
  1004.77       18.  88.19   1.77  9.450E-03  1004.77  18.010    PBC<MDA EU154 
  1048.07       14.  75.03   1.81  9.162E-03  1048.07  80.000    PBC<MDA Cs136 
  1050.36        8. 146.76   1.81  9.147E-03  1050.36   1.560    PBC<MDA RH106 
  1099.25        7. 205.80   1.85  8.846E-03  1099.25  56.500    PBC<MDA FE59  
  1112.07       16. 211.58   1.86  8.770E-03  1112.07  13.644    PBC<MDA EU152 
  1115.55       16. 214.19   1.87  8.750E-03  1115.55  50.600    PBC<MDA ZN65  
  1120.29      490.   5.24   1.73  8.722E-03  1120.29  15.100  2.067E+02 BI214 
                                              1120.55  99.987  3.122E+01 Sc46  
                                              1121.30  34.900  8.949E+01 Ta182 
  1189.05       15.  82.34   1.93  8.342E-03  1189.05  16.200    PBC<MDA Ta182 
  1238.28      156.  13.39   1.97  8.090E-03  1238.28  66.070  1.621E+01 Co56  
  1291.60       11. 133.67   2.02  7.834E-03  1291.60  43.200    PBC<MDA FE59  
  1384.30        7. 240.00   2.10  7.423E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00       62.  32.74   2.12  7.324E-03  1408.00  21.005  2.239E+01 EU152 
  1460.81      158.   9.23   2.01  7.112E-03  1460.83  10.670  1.160E+02 K40   
  1690.98        3. 472.69   2.35  6.302E-03  1690.98  47.790    PBC<MDA SB124 
  1764.40      399.   5.33   1.60  6.075E-03  1764.49  15.400  2.370E+02 BI214 
  1836.06        8. 126.69   2.46  5.866E-03  1836.06  99.200    PBC<MDA Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   111.85    28.04        81.        48. 1.179E+04   32.97   0.906  -        
   213.62    53.42       351.        83. 3.370E+03   33.78   0.858  -      sD
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:44:06 PMPage  5
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191254.An1            
                                                                                 
   Channel   Energy Background  Net area  Eff*Area   Uncert   FWHM  Suspected   
   271.48    67.95       622.        79. 2.513E+03   46.06   0.873  -      sD
   298.91    74.85       680.       767. 2.301E+04    6.02   0.880  -       D
   308.16    77.17       708.      1382. 4.082E+04    3.83   0.883  -       D
   317.50    79.50       515.        80. 2.337E+03   41.50   0.885  -       D
   335.73    84.04       541.       183. 5.198E+03   19.44   0.890  -      sD
   359.20    89.91       508.       223. 6.181E+03   15.80   0.896  -       D
   743.95   186.16       536.       738. 2.297E+04    7.61   1.280  -      s 
   835.76   209.12       262.        68. 2.270E+03   42.98   0.586  -      s 
   854.96   213.93       148.        30. 1.011E+03   62.79   0.556  -      s 
  3072.19   768.32        54.       257. 2.239E+04    9.16   1.537  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.79    46.54       320.       152.     0.085    18.49   0.851D
 TH-227    200.18    50.14      1852.       -44.    -0.025   138.67   0.855s
 AM-241    237.74    59.54      2918.        33.     0.018   231.64   0.865s
 TH-234    252.74    63.29       642.       217.     0.120    17.91   0.868D
 Sn-126    256.71    64.28      2943.         8.     0.004   981.35   0.869 
 BA-133    323.50    80.99      9086.       -58.    -0.032   234.29   0.887s
 Np-237    345.49    86.49      9028.         0.     0.000   232.15   0.892A
 EU-155    345.70    86.54      8757.       -57.    -0.032   231.91   0.892D
 Sn-126    347.29    86.94      8435.         9.     0.005   516.49   0.892D
 Sn-126    349.81    87.57      8127.        36.     0.020   123.15   0.893D
 Cd-109    351.68    88.04      8069.         0.     0.000   521.62   0.894A
 Nd-147    363.92    91.10      8045.         0.     0.000  1000.00   0.897s
 TH-234    369.87    92.59       628.       299.     0.166    13.20   0.898D
 AC-228    372.91    93.35      7937.        58.     0.032   219.14   0.899s
 Gd-153    389.50    97.50      2300.       -48.    -0.026   143.22   0.903s
 Np-239    397.50    99.50      2348.       -40.    -0.022   170.34   0.905s
 Gd-153    412.29   103.20      2388.         0.     0.000  1000.00   0.909s
 Np-239    414.29   103.70      1983.        45.     0.025   140.66   0.909s
 EU-155    420.73   105.31      1938.        45.     0.025   138.80   0.911s
 Np-239    424.00   106.13      1901.        46.     0.026   134.77   0.912s
 EU-152    486.56   121.78      1055.       -45.    -0.025   103.16   0.928s
 CO-57     487.69   122.06      1100.         0.     0.000  1000.00   0.928s
 PA-234    524.60   131.29      2002.       -53.    -0.029   121.01   0.938s
 HF-181    531.51   133.02      2907.       -10.    -0.006   760.64   0.939s
 CE-144    533.33   133.48       328.        45.     0.025    67.91   0.634s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:44:06 PMPage  6
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191254.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 HF-181    544.61   136.30      2917.         0.     0.000  1000.00   0.943s
 CO-57     545.30   136.47      2917.         0.     0.000  1000.00   0.943s
 Tc-99m    561.44   140.51      2917.         0.     0.000  1000.00   0.947s
 U-235     574.53   143.79      2917.         0.     0.000  1000.00   0.950s
 CE-141    581.15   145.44      2729.        48.     0.027   153.37   0.952s
 Ba-140    649.99   162.66      1062.        45.     0.025   102.50   0.969 
 U-235     652.87   163.38      1107.         6.     0.003   798.77   0.970s
 CE-139    662.76   165.85      1124.       -47.    -0.026   101.52   0.973s
 Cf-251    705.72   176.60       744.       -38.    -0.021   134.13   0.983s
 U-235     742.18   185.72      1557.       -65.    -0.036    61.96   0.992s
 TH-229    773.32   193.51       686.       -48.    -0.026   104.09   1.000 
 U-235     820.59   205.33      1424.       -44.    -0.024   122.40   1.012s
 TH-229    842.65   210.85      1380.       -44.    -0.025   119.88   1.018 
 Cf-251    907.22   227.00       502.       -21.    -0.012   197.74   1.034s
 TH-227    943.09   235.97      2376.        39.     0.022   176.62   1.043s
 PB-212    953.73   238.63       277.       579.     0.322     5.81   1.045D
 PB-214    967.18   242.00       300.       647.     0.359     5.46   1.049D
 EU-152    977.96   244.69      2416.        40.     0.022   176.58   1.051s
 TH-227   1024.13   256.24       502.       -43.    -0.024    98.17   1.063s
 Cd-113m  1053.96   263.70       456.        -8.    -0.005   367.02   1.070s
 BI-210M  1062.48   265.83       488.         9.     0.005   338.78   1.072s
 TL-208   1107.99   277.21       202.        32.     0.018    83.77   2.659s
 Hg-203   1115.93   279.20       526.       -38.    -0.021    86.60   1.086s
 I-131    1136.32   284.30       308.       -18.    -0.010   183.92   1.091s
 PB-214   1179.38   295.07       300.      1694.     0.941     3.34   1.184 
 TL-210   1183.11   296.00      3176.        31.     0.017   254.78   1.102s
 PB-212   1199.22   300.03       175.        37.     0.021     6.23   1.106A
 PA-231   1199.38   300.07      3207.        31.     0.017   255.12   1.106 
 PA-233   1199.82   300.18      3239.        31.     0.017   256.30   1.107s
 PA-231   1209.70   302.65      3255.        32.     0.018   256.35   1.109s
 BA-133   1210.50   302.85      2653.       -35.    -0.019   210.64   1.109s
 Ba-140   1218.49   304.85      3252.        32.     0.018   255.77   1.111 
 BI-210M  1218.68   304.90      3283.        11.     0.006   752.07   1.111 
 Ir-192   1232.85   308.44      3294.         0.     0.000  1000.00   1.115s
 PA-233   1247.13   312.01      3294.         0.     0.000  1000.00   1.118s
 Ir-192   1265.04   316.49      3294.         0.     0.000  1000.00   1.123s
 CR-51    1279.41   320.08      3579.       -35.    -0.020   240.80   1.126s
 La-140   1314.10   328.76       386.        31.     0.017    92.05   1.135s
 Cf-249   1332.81   333.44       479.        17.     0.010   181.53   1.139 
 AC-228   1351.56   338.13       130.       122.     0.068    18.55   1.218 
 Cs-136   1361.32   340.57       754.        33.     0.018   118.67   1.146s
 HF-181   1382.35   345.83       284.         7.     0.004   502.37   1.151s
 PB-214   1406.33   351.82       292.      2668.     1.482     2.45   1.165 
 BA-133   1423.02   356.00      3190.       -33.    -0.018   240.56   1.162s
 I-131    1456.95   364.48       192.        28.     0.016    98.13   1.170s
 BA-133   1534.35   383.84       598.       -32.    -0.018   108.61   1.189s
 Cf-249   1550.79   387.95       602.         9.     0.005   389.70   1.193s
 SN-113   1565.74   391.69       518.        30.     0.017   107.86   1.196s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:44:06 PMPage  7
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191254.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125   1710.45   427.88       168.        28.     0.015    93.43   1.232s
 AG-108M  1734.69   433.94       144.        15.     0.008   158.75   1.238s
 PM-146   1814.45   453.88       156.        -3.    -0.002   817.18   1.257s
 SB-125   1852.39   463.37       315.        11.     0.006   237.42   1.266s
 Ir-192   1871.16   468.06       312.         7.     0.004   342.45   1.271s
 BE-7     1909.29   477.60       372.        27.     0.015   104.02   1.280 
 HF-181   1926.90   482.00       452.       -30.    -0.016   103.21   1.284s
 La-140   1946.98   487.02       396.         7.     0.004   389.73   1.289s
 RU-103   1987.11   497.05       128.       -10.    -0.006   223.76   1.298s
 RH-106   2046.35   511.86       220.       131.     0.073    18.24   2.563s
 Kr-85    2054.81   513.98       341.        17.     0.009   155.52   1.315s
 Nd-147   2122.88   531.00       173.       -23.    -0.013   117.02   1.331s
 Ba-140   2147.92   537.26       147.       -27.    -0.015    93.42   1.337s
 CS-134   2251.82   563.24       121.         3.     0.001   845.39   1.362s
 CS-134   2276.15   569.32       160.       -29.    -0.016    64.66   1.367s
 PA-234   2276.75   569.47       168.        21.     0.012    88.37   1.368 
 BI-207   2277.68   569.70       143.         9.     0.005   187.32   1.368s
 TL-208   2332.07   583.30       100.       246.     0.137    11.11   1.220 
 SB-125   2400.87   600.50      2630.       -26.    -0.014   282.89   1.397s
 SB-124   2409.79   602.73      2605.       -26.    -0.014   281.08   1.399s
 CS-134   2417.71   604.71      2579.       -26.    -0.014   279.32   1.401 
 BI-214   2436.03   609.29       106.      2095.     1.164     2.46   1.392 
 RU-103   2440.06   610.30      2553.        -8.    -0.005   881.37   1.406s
 AG-108M  2455.99   614.28      2545.         0.     0.000  1000.00   1.410 
 PM-144   2471.12   618.06      2545.         0.     0.000  1000.00   1.414s
 RH-106   2486.54   621.92      2578.       -27.    -0.015   266.71   1.417s
 SB-125   2542.43   635.89        82.        -5.    -0.003   244.47   1.430s
 I-131    2546.77   636.97       109.         0.     0.000  1000.00   1.432s
 AG-110M  2629.92   657.76       208.       -27.    -0.015    77.46   1.451 
 CS-137   2645.51   661.66       244.       -15.    -0.008   151.24   1.455s
 PM-144   2785.05   696.54        93.         9.     0.005   238.90   1.487s
 NB-94    2809.41   702.63       112.         7.     0.004   322.93   1.493s
 AG-108M  2890.65   722.94       199.         0.     0.000  1000.00   1.512 
 EU-154   2892.34   723.36       199.         0.     0.000  1000.00   1.512 
 ZR-95    2895.69   724.20       199.         0.     0.000  1000.00   1.513s
 BI-212   2907.58   727.17       248.       -30.    -0.017    75.83   1.516s
 PM-146   2941.78   735.72        84.        -4.    -0.002   488.62   1.524s
 PM-146   2987.55   747.16        65.        20.     0.011    90.05   1.535s
 ZR-95    3025.83   756.73        98.        -9.    -0.005   235.70   1.543 
 AG-110M  3054.69   763.94       406.       -23.    -0.013   123.01   1.550s
 NB-95    3062.08   765.79       382.        -3.    -0.002   829.56   1.552s
 PA-234M  3064.57   766.41       399.       -22.    -0.012   131.12   1.552s
 EU-152   3114.61   778.92        65.        10.     0.005   180.27   1.564 
 BI-212   3140.62   785.42        65.        80.     0.044    24.26   1.570 
 CS-134   3182.43   795.87       128.        21.     0.012    78.15   1.579s
 TL-210   3197.35   799.60       149.        20.     0.011    88.11   1.583 
 CS-134   3206.76   801.95       245.       -26.    -0.015    85.92   1.585s
 CO-58    3242.06   810.78       152.        12.     0.007   148.14   1.593s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:44:06 PMPage  8
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191254.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 La-140   3262.05   815.77       164.         0.     0.000  1000.00   1.598 
 MN-54    3338.38   834.85        79.        12.     0.006   164.58   1.615 
 Co-56    3386.08   846.77       100.       -18.    -0.010   124.39   1.626s
 TL-208   3441.27   860.56        75.        22.     0.012    88.87   1.638s
 NB-94    3483.41   871.10       132.        -9.    -0.005   183.59   1.648 
 EU-154   3491.95   873.23       126.        24.     0.013    69.22   1.650s
 PA-234   3521.16   880.53       231.       -27.    -0.015    81.84   1.657s
 PA-234   3532.00   883.24       258.        -7.    -0.004   327.70   1.659 
 AG-110M  3537.78   884.68       265.         0.     0.000  1000.00   1.660 
 Sc-46    3556.17   889.28       251.        19.     0.011   118.02   1.664s
 AC-228   3643.27   911.05        36.       198.     0.110    10.05   1.148s
 AG-110M  3749.09   937.49       290.       -45.    -0.025    84.08   1.708s
 PA-234   3783.21   946.02       115.       -29.    -0.016    84.48   1.716s
 EU-152   3855.60   964.11       165.        16.     0.009   116.59   1.732s
 AC-228   3875.71   969.13        51.       102.     0.056    19.49   2.277s
 EU-154   3984.54   996.33       122.        12.     0.007   133.33   1.761s
 PA-234M  4003.22  1001.00       134.         0.     0.000  1000.00   1.765s
 EU-154   4018.33  1004.77       117.        18.     0.010    88.19   1.768s
 Co-56    4150.66  1037.84        59.        -8.    -0.004   229.94   1.798s
 Cs-136   4191.60  1048.07        51.        14.     0.008    75.03   1.807s
 RH-106   4200.76  1050.36        62.         8.     0.004   146.76   1.809s
 BI-207   4253.99  1063.66        91.       -26.    -0.015    85.18   1.820s
 Ga-68    4308.98  1077.40        80.       -14.    -0.008   147.66   1.833s
 FE-59    4396.44  1099.25        43.         7.     0.004   205.80   1.852s
 EU-152   4447.76  1112.07       556.        16.     0.009   211.58   1.863s
 ZN-65    4461.66  1115.55       572.        16.     0.009   214.19   1.866 
 BI-214   4480.66  1120.29        29.       490.     0.272     5.24   1.727s
 Sc-46    4481.68  1120.55       588.         8.     0.005   418.15   1.870s
 Ta-182   4484.69  1121.30       622.       -18.    -0.010   193.02   1.871 
 CO-60    4692.57  1173.24       101.       -29.    -0.016    80.91   1.916s
 Ta-182   4755.86  1189.05        27.        15.     0.008    82.34   1.930 
 Ta-182   4885.39  1221.41        62.       -20.    -0.011    93.72   1.957 
 Co-56    4952.92  1238.28        51.       156.     0.087    13.39   1.972 
 NA-22    5098.03  1274.53        79.       -26.    -0.014    52.13   2.003s
 FE-59    5166.35  1291.60        40.        11.     0.006   133.67   2.017s
 TL-210   5252.04  1313.00        51.       -11.    -0.006   155.21   2.036s
 CO-60    5330.11  1332.50        68.       -24.    -0.013    83.12   2.052s
 AG-110M  5537.48  1384.30        45.         7.     0.004   240.00   2.096s
 EU-152   5632.39  1408.00        60.        62.     0.034    32.74   2.115 
 K-40     5843.82  1460.81        12.       158.     0.088     9.23   2.009 
 La-140   6386.02  1596.21        84.       -30.    -0.016    77.12   2.269s
 SB-124   6765.58  1690.98        25.         3.     0.001   472.69   2.345s
 BI-214   7059.66  1764.40         7.       399.     0.222     5.33   1.603s
 Y-88     7346.69  1836.06        13.         8.     0.004   126.69   2.459s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:44:06 PMPage  9
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191254.An1            
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   8.6561E+00                                      5.31E+01             
                           477.60 8.656E+00 &(  3.003E+01 1.04E+02 1.05E+01 G  
 
NA-22    C  -1.8315E+00                                      9.50E+02             
                          1274.53-1.832E+00 ?(  3.106E+00 5.21E+01 9.99E+01 G  
 
K-40     N   1.1603E+02                                      4.66E+11             
                          1460.83 1.160E+02  (  1.355E+01 9.23E+00 1.07E+01 G  
 
Sc-46    F   7.8229E-01                                      8.38E+01             
                           889.28 1.040E+00  (  4.116E+00 1.18E+02 1.00E+02 G  
                          1120.55 5.243E-01 @(  7.371E+00 4.18E+02 1.00E+02 G  
 
CR-51    F  -8.9090E+00                                      2.77E+01             
                           320.08-8.909E+00 ?(  7.120E+01 2.41E+02 9.94E+00 G  
 
MN-54    C   5.9981E-01                                      3.12E+02             
                           834.85 5.998E-01 ?(  2.273E+00 1.65E+02 1.00E+02 G  
 
FE-59    F   1.2682E+00                                      4.45E+01             
                          1099.25 8.152E-01 &(  3.685E+00 2.06E+02 5.65E+01 G  
                          1291.60 1.861E+00 &(  5.263E+00 1.34E+02 4.32E+01 G  
 
Co-56    C   5.8902E+00                                      7.73E+01             
                           846.77-9.354E-01 &(  2.562E+00 1.24E+02 9.99E+01 G  
                          1238.28 1.621E+01  (  3.741E+00 1.34E+01 6.61E+01 G  
                          1037.84-3.266E+00 -   1.636E+01 2.30E+02 1.41E+01 G  
                          1771.35 7.903E-01 %   5.765E+01 2.15E+03 1.55E+01  A 
 
CO-58    C   6.0722E-01                                      7.09E+01             
                           810.78 6.072E-01 ?(  3.044E+00 1.48E+02 9.95E+01 G  
 
CO-60    F  -1.7439E+00                                      1.93E+03             
                          1332.50-1.744E+00 ?(  2.989E+00 8.31E+01 1.00E+02 G  
                          1173.24-1.918E+00 +   3.275E+00 8.09E+01 9.99E+01 G  
 
ZN-65    F   1.9951E+00                                      2.44E+02             
                          1115.55 1.995E+00 ?(  1.432E+01 2.14E+02 5.06E+01 G  
 
NB-94    I   3.2446E-01                                      7.41E+06             
                           702.63 3.245E-01 &(  2.412E+00 3.23E+02 9.79E+01 G  
                           871.10-4.776E-01 +   2.985E+00 1.84E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:44:06 PMPage 10
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191254.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZR-95    I  -7.9130E-01                                      6.40E+01             
                           756.73-7.913E-01 ?(  4.294E+00 2.36E+02 5.45E+01 G  
                           724.20 0.000E+00 +   7.191E+00 1.00E+03 4.42E+01 G  
 
NB-95    I  -1.6168E-01                                      6.40E+01             
                           765.79-1.617E-01 ?(  4.541E+00 8.30E+02 9.98E+01 G  
 
RU-103   I  -3.8681E-01                                      3.93E+01             
                           497.05-3.868E-01 &(  2.144E+00 2.24E+02 9.09E+01 G  
                           610.30-5.778E+00 +   1.696E+02 8.81E+02 5.75E+00 GA 
 
RH-106   I  -5.6125E+00                                      3.74E+02             
                           621.92-1.129E+01 ?(  1.001E+02 2.67E+02 9.93E+00 G  
                          1050.36 3.050E+01 ?(  1.536E+02 1.47E+02 1.56E+00 G  
                           511.86 2.354E+01 ?   1.291E+01 1.82E+01 2.00E+01 GA 
 
AG-108M  C   5.2602E-01                                      1.53E+05             
                           433.94 5.260E-01 ?(  2.056E+00 1.59E+02 9.05E+01 G  
                           722.94 0.000E+00 -   3.491E+00 1.00E+03 9.08E+01 G  
                           614.28 0.000E+00 -   1.089E+01 1.00E+03 8.98E+01 G  
 
AG-110M  F   5.1457E-01                                      2.50E+02             
                           884.68 0.000E+00 &(  5.794E+00 1.00E+03 7.27E+01 G  
                           657.76-1.242E+00 +   3.194E+00 7.75E+01 9.46E+01 G  
                           937.49-7.360E+00 +   1.335E+01 8.41E+01 3.44E+01 G  
                          1384.30 2.054E+00 &(  1.050E+01 2.40E+02 2.43E+01 G  
                           763.94-5.084E+00 +   2.090E+01 1.23E+02 2.23E+01 G  
 
SN-113   F   1.3880E+00                                      1.15E+02             
                           391.69 1.388E+00 @(  4.987E+00 1.08E+02 6.40E+01 G  
 
SB-124   F  -5.5416E-01                                      6.02E+01             
                           602.73-1.063E+00 &(  9.932E+00 2.81E+02 9.83E+01 G  
                          1690.98 4.919E-01 ?(  4.826E+00 4.73E+02 4.78E+01 G  
                           722.79 4.285E-01 %   2.926E+01 1.99E+03 1.08E+01 G  
 
SB-125   I   3.0611E+00                                      1.01E+03             
                           427.88 2.942E+00  (  6.693E+00 9.34E+01 2.96E+01 G  
                           600.50-5.823E+00 +   5.476E+01 2.83E+02 1.79E+01 G  
                           635.89-1.990E+00 -   1.679E+01 2.44E+02 1.13E+01 G  
                           463.37 3.398E+00 &(  2.722E+01 2.37E+02 1.05E+01 G  
 
I-131    I   9.5743E-01                                      8.02E+00             
                           364.48 9.574E-01 &(  2.287E+00 9.81E+01 8.17E+01 G  
                           284.30-6.740E+00 +   3.164E+01 1.84E+02 6.14E+00 G  
                           636.97 0.000E+00 -   3.022E+01 1.00E+03 7.17E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:44:06 PMPage 11
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191254.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Gd-153   F  -2.3936E+00                                      2.42E+02             
                            97.50-2.394E+00 &(  1.137E+01 1.43E+02 3.00E+01 G  
                           103.20 0.000E+00 +   1.580E+01 1.00E+03 2.18E+01 G  
 
Ga-68    C  -3.0785E+01                                      4.71E-02             
                          1077.40-3.078E+01 ?(  9.761E+01 1.48E+02 3.30E+00 G  
 
BA-133   F  -1.4630E+00                                      3.85E+03             
                           356.00-1.463E+00 ?(  1.169E+01 2.41E+02 6.20E+01 G  
                           302.85-4.563E+00 +   3.193E+01 2.11E+02 1.83E+01 G  
                           383.84-1.043E+01 +   3.770E+01 1.09E+02 8.94E+00 GA 
                            80.99-2.712E+00 +   2.103E+01 2.34E+02 3.41E+01 GA 
 
CS-134   I   1.2346E+00                                      7.54E+02             
                           795.87 1.235E+00 ?(  3.212E+00 7.82E+01 8.55E+01 G  
                           604.71-1.074E+00 -   9.972E+00 2.79E+02 9.76E+01 G  
                           569.32-7.315E+00 +   1.561E+01 6.47E+01 1.54E+01 G  
                           801.95-1.519E+01 +   4.344E+01 8.59E+01 8.69E+00 G  
                           563.24 1.233E+00 ?(  2.498E+01 8.45E+02 8.35E+00 G  
 
CS-137   I  -7.5609E-01                                      1.10E+04             
                           661.66-7.561E-01 ?(  3.850E+00 1.51E+02 8.52E+01 G  
 
CE-139   F  -9.6355E-01                                      1.38E+02             
                           165.85-9.635E-01  (  3.245E+00 1.02E+02 7.99E+01 G  
 
Ba-140   I   1.4057E+00                                      1.28E+01             
                           537.26-4.141E+00 ?(  9.057E+00 9.34E+01 2.44E+01 G  
                           162.66 1.181E+01  (  4.019E+01 1.02E+02 6.22E+00 G  
                           304.85 1.785E+01  (  1.516E+02 2.56E+02 4.29E+00 G  
 
La-140   I  -2.6015E+00                                      1.28E+01             
                          1596.21-2.602E+00 ?(  3.998E+00 7.71E+01 9.54E+01 G  
                           487.02 5.518E-01 +   7.260E+00 3.90E+02 4.55E+01 G  
                           328.76 3.893E+00 +   1.192E+01 9.20E+01 2.03E+01 G  
                           815.77 0.000E+00 +   1.355E+01 1.00E+03 2.33E+01 G  
 
CE-141   I   1.5552E+00                                      3.25E+01             
                           145.44 1.555E+00 ?(  7.912E+00 1.53E+02 4.82E+01 G  
 
CE-144   I   6.0971E+00                                      2.85E+02             
                           133.54 6.097E+00  (  1.190E+01 6.79E+01 1.11E+01 G  
 
PM-144   C   3.9476E-01                                      3.63E+02             
                           696.54 3.948E-01 ?(  2.174E+00 2.39E+02 9.90E+01 G  
                           618.06 0.000E+00 &   9.917E+00 1.00E+03 9.91E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:44:06 PMPage 12
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191254.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-152   F   3.2721E+00                                      4.94E+03             
                           121.78-2.348E+00 &(  8.040E+00 1.03E+02 2.86E+01 G  
                           344.29 4.088E-02 %   1.339E+01 9.74E+03 2.65E+01 G  
                          1112.07 7.370E+00 &(  5.228E+01 2.12E+02 1.36E+01 G  
                           778.92 3.652E+00 ?(  1.526E+01 1.80E+02 1.29E+01 G  
                           964.11 6.225E+00 ?(  2.442E+01 1.17E+02 1.46E+01 G  
                           244.69 1.075E+01 ?(  6.302E+01 1.77E+02 7.58E+00 G  
                          1408.00 2.239E+01     1.401E+01 3.27E+01 2.10E+01 GA 
 
EU-154   I   3.7817E+00                                      3.14E+03             
                           123.10 1.342E-01 %(  5.297E+00 1.18E+03 4.08E+01 G  
                          1274.54-2.511E-01 %   1.008E+01 1.16E+03 3.52E+01 G  
                           723.36 0.000E+00 -   1.569E+01 1.00E+03 2.02E+01 G  
                           873.23 1.039E+01 ?(  2.381E+01 6.92E+01 1.23E+01 G  
                          1004.77 5.876E+00 ?(  1.734E+01 8.82E+01 1.80E+01 G  
                           996.33 6.615E+00 ?(  2.987E+01 1.33E+02 1.06E+01 G  
 
EU-155   I   3.1727E+00                                      1.81E+03             
                           105.31 3.173E+00 @(  1.462E+01 1.39E+02 2.12E+01 G  
                            86.54-2.905E+00 +   2.230E+01 2.32E+02 3.07E+01 G  
 
HF-181   F  -1.2636E+00                                      4.24E+01             
                           482.00-1.264E+00 ?(  4.344E+00 1.03E+02 8.05E+01 G  
                           133.02-3.505E-01 +   8.871E+00 7.61E+02 4.33E+01 G  
                           345.83 1.167E+00 +   1.439E+01 5.02E+02 1.51E+01 G  
                           136.30 0.000E+00 +   6.615E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F  -3.3974E-01                                      1.14E+02             
                          1121.30-3.362E+00  (  2.172E+01 1.93E+02 3.49E+01 G  
                          1221.41-5.118E+00 +   9.943E+00 9.37E+01 2.70E+01 G  
                          1189.05 6.171E+00  (  1.101E+01 8.23E+01 1.62E+01 G  
 
Hg-203   F  -1.0612E+00                                      4.66E+01             
                           279.20-1.061E+00 ?(  3.050E+00 8.66E+01 8.15E+01 G  
 
TL-208   N   1.1552E+01                                      6.98E+02             
                           583.02 1.155E+01  (P 2.306E+00 1.11E+01 8.45E+01 G  
                           277.28 1.162E+01  (  2.469E+01 8.38E+01 6.31E+00 G  
                           860.56 9.335E+00 &   1.822E+01 8.89E+01 1.24E+01 G  
 
PM-146   C   8.4300E-01                                      2.02E+03             
                           453.88-1.515E-01 ?(  3.077E+00 8.17E+02 6.50E+01 G  
                           747.16 2.744E+00 &(  5.634E+00 9.01E+01 3.40E+01 G  
                           735.72-8.341E-01 +   9.471E+00 4.89E+02 2.25E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:44:06 PMPage 13
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191254.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Y-88     F   7.3193E-01                                      1.07E+02             
                          1836.06 7.319E-01 ?(  1.883E+00 1.27E+02 9.92E+01 G  
                           898.04-1.157E-01 %   2.783E+00 1.07E+03 9.37E+01 G  
 
Cd-113m     -2.9971E+03                                      5.33E+03             
                           263.70-2.997E+03 ?(  3.707E+04 3.67E+02 6.00E-03   K
 
Cf-251   T  -3.7932E+00                                      3.28E+05             
                           176.60-3.793E+00 &(  1.285E+01 1.34E+02 1.70E+01 G  
                           227.00-6.628E+00 &   3.329E+01 1.98E+02 6.30E+00 GA 
 
Cf-249   T   8.6656E-01                                      1.28E+05             
                           387.95 3.943E-01 &(  5.164E+00 3.90E+02 6.60E+01 G  
                           333.44 2.876E+00 ?(  1.751E+01 1.82E+02 1.55E+01 G  
 
Sn-126       1.4860E+00                                      3.65E+07             
                            87.57 1.486E+00 }   1.752E+01 1.23E+02 3.75E+01 GA 
                            64.28 1.486E+00 ?(  4.854E+01 9.81E+02 9.70E+00 G  
                            86.94 1.486E+00 }   7.423E+01 5.16E+02 9.04E+00 GA 
 
PB-210   N   1.1041E+02                                      8.14E+03             
                            46.54 1.104E+02  (P 6.228E+01 1.85E+01 4.25E+00 G  
 
PB-212   N   2.7089E+01                                      6.98E+02             
                           238.63 2.709E+01  (  3.754E+00 5.81E+00 4.33E+01 G  
                           300.03 2.709E+01 }   4.700E+01 6.23E+00 3.28E+00 GA 
 
PB-214   N   1.9184E+02                                      5.84E+05             
                           351.93 1.918E+02  (  5.924E+00 2.45E+00 3.76E+01 G  
                           295.09 2.075E+02 +   1.022E+01 3.34E+00 1.93E+01 G  
                           242.00 1.781E+02 -   2.297E+01 5.46E+00 7.43E+00 GA 
 
BI-207   C  -2.1480E+00                                      1.18E+04             
                          1063.66-2.148E+00 ?(  3.874E+00 8.52E+01 7.45E+01 G  
                           569.70 3.650E-01 +   2.326E+00 1.87E+02 9.77E+01 G  
 
BI-212   N  -1.8658E+01                                      6.98E+02             
                           727.17-1.866E+01 @(  4.693E+01 7.58E+01 7.55E+00 G  
                           785.42 3.061E+02 ?   1.552E+02 2.43E+01 1.28E+00 GA 
 
U-235    N   5.9593E-01                                      2.57E+11             
                           143.79 0.000E+00 &(  3.583E+01 1.00E+03 1.10E+01 G  
                           205.33-1.608E+01 +   6.535E+01 1.22E+02 5.01E+00 G  
                           163.38 1.882E+00  (  5.032E+01 7.99E+02 5.08E+00 G  
                           185.72-2.067E+00 + P 5.971E+00 6.20E+01 5.40E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:44:06 PMPage 14
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191254.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-214   N   1.8594E+02                                      5.84E+05             
                           609.31 1.859E+02  (P 4.490E+00 2.46E+00 4.61E+01 G  
                          1120.29 2.067E+02 +   1.173E+01 5.24E+00 1.51E+01 G  
                          1764.49 2.370E+02 +   8.843E+00 5.33E+00 1.54E+01 G  
 
BI-210M  T   5.9495E-01                                      1.10E+09             
                           265.83 4.055E-01 &(  4.624E+00 3.39E+02 5.00E+01 G  
                           304.90 9.332E-01  (  2.334E+01 7.52E+02 2.80E+01 G  
 
AC-228   N   3.5863E+01                                      2.10E+03             
                           911.07 3.738E+01 *(  5.791E+00 1.01E+01 2.90E+01 G  
                           968.97 3.334E+01  (  1.184E+01 1.95E+01 1.75E+01 G  
                           338.32 2.664E+01 -   1.219E+01 1.85E+01 1.20E+01 G  
                            93.35 1.578E+01 -   1.145E+02 2.19E+02 5.56E+00 XA 
 
TH-227   N  -1.3157E+01                                      7.95E+03             
                           256.24-1.316E+01 ?(  3.261E+01 9.82E+01 7.00E+00 G  
                           235.97 6.404E+00 &   3.756E+01 1.77E+02 1.23E+01 G  
                            50.14-1.398E+01 &   6.436E+01 1.39E+02 8.00E+00 G  
 
TH-229   N  -1.9109E+01                                      2.68E+06             
                           193.51-1.911E+01 ?(  5.015E+01 1.04E+02 4.40E+00 G  
                           210.85-2.755E+01 +   1.096E+02 1.20E+02 2.99E+00 G  
 
TH-234   N   9.1685E+01                                      1.63E+12             
                            92.59 8.185E+01  (P 3.268E+01 1.32E+01 5.58E+00 G  
                            63.29 1.061E+02  (P 5.917E+01 1.79E+01 3.81E+00 G  
 
PA-231   N   2.8345E+01                                      1.20E+07             
                           302.65 2.640E+01 ?(  2.247E+02 2.56E+02 2.88E+00 G  
                           300.07 3.063E+01  (  2.595E+02 2.55E+02 2.46E+00 G  
 
PA-233   C   1.7863E+00                                      7.82E+08             
                           312.01 0.000E+00 &(  1.850E+01 1.00E+03 3.60E+01 G  
                           300.18 1.216E+01 @(  1.035E+02 2.56E+02 6.20E+00 G  
 
PA-234   N   1.5047E-01                                      1.63E+12             
                           131.29-4.411E+00 ?(  1.770E+01 1.21E+02 1.80E+01 G  
                           946.02-1.202E+01 +   2.212E+01 8.45E+01 1.34E+01 G  
                           569.47 1.016E+01 &(  2.998E+01 8.84E+01 8.20E+00 G  
                           883.24-3.892E+00 +   4.326E+01 3.28E+02 9.60E+00 G  
                           880.53-2.406E+01 +   6.547E+01 8.18E+01 6.00E+00 GA 
 
AM-241   T   1.8167E+00                                      1.58E+05             
                            59.54 1.817E+00 ?(  1.398E+01 2.32E+02 3.59E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:44:06 PMPage 15
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191254.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ir-192   F   1.7756E-01                                      7.40E+01             
                           316.49 0.000E+00 ?(  7.737E+00 1.00E+03 8.70E+01 G  
                           468.06 4.762E-01 ?(  5.518E+00 3.42E+02 5.18E+01 G  
                           308.44 0.000E+00 &   2.080E+01 1.00E+03 3.18E+01 G  
 
Cs-136   F   8.0475E-01                                      1.30E+01             
                           818.50 8.446E-02 %(  3.210E+00 1.11E+03 1.00E+02 G  
                          1048.07 1.086E+00 ?(  2.720E+00 7.50E+01 8.00E+01 G  
                           340.57 1.860E+00  (  7.347E+00 1.19E+02 4.69E+01 G  
 
Np-239   T   3.0218E+00                                      2.36E+00             
                           103.70 2.802E+00     1.308E+01 1.41E+02 2.40E+01 X  
                           106.13 3.022E+00 &(  1.352E+01 1.35E+02 2.27E+01 G  
                            99.50-4.048E+00 &   2.290E+01 1.70E+02 1.50E+01 X  
 
Nd-147      -6.6309E+00                                      1.11E+01             
                           531.00-6.631E+00 ?(  1.821E+01 1.17E+02 1.30E+01 G  
                            91.10 0.000E+00 +   2.281E+01 1.00E+03 2.83E+01 G  
 
TL-210   N   9.8400E-01                                      5.84E+05             
                           799.60 1.019E+00 &(  2.998E+00 8.81E+01 9.90E+01 G  
                           296.00 9.406E-01 ?(  7.958E+00 2.55E+02 7.90E+01 G  
                          1313.00-3.762E+00 &   1.231E+01 1.55E+02 2.10E+01 GA 
 
Kr-85    I   1.4254E+02                                      3.92E+03             
                           513.98 1.425E+02 ?(  7.442E+02 1.56E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:44:06 PMPage 16
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191254.An1            
                                                                                 
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 AM-241      59.54      2918.        33.     0.018   231.64   1.817E+00   
 BA-133      80.99      9086.       -58.    -0.032   234.29  -2.712E+00   
 EU-155      86.54      8757.       -57.    -0.032   231.91  -2.905E+00   
 Gd-153      97.50      2300.       -48.    -0.026   143.22  -2.394E+00   
 Np-239      99.50      2348.       -40.    -0.022   170.34  -4.048E+00   
 Np-239     103.70      1983.        45.     0.025   140.66   2.802E+00   
 EU-155     105.31      1938.        45.     0.025   138.80   3.173E+00   
 Np-239     106.13      1901.        46.     0.026   134.77   3.022E+00   
 EU-152     121.78      1055.       -45.    -0.025   103.16  -2.348E+00   
 PA-234     131.29      2002.       -53.    -0.029   121.01  -4.411E+00   
 HF-181     133.02      2907.       -10.    -0.006   760.64  -3.505E-01   
 CE-141     145.44      2729.        48.     0.027   153.37   1.555E+00   
 U-235      163.38      1107.         6.     0.003   798.77   1.882E+00   
 CE-139     165.85      1124.       -47.    -0.026   101.52  -9.635E-01   
 Cf-251     176.60       744.       -38.    -0.021   134.13  -3.793E+00   
 U-235      185.72      1557.       -65.    -0.036    61.96  -2.067E+00  P
 TH-229     193.51       686.       -48.    -0.026   104.09  -1.911E+01   
 U-235      205.33      1424.       -44.    -0.024   122.40  -1.608E+01   
 TH-229     210.85      1380.       -44.    -0.025   119.88  -2.755E+01   
 Cf-251     227.00       502.       -21.    -0.012   197.74  -6.628E+00   
 EU-152     244.69      2416.        40.     0.022   176.58   1.075E+01   
 Cd-113m    263.70       456.        -8.    -0.005   367.02  -2.997E+03   
 Hg-203     279.20       526.       -38.    -0.021    86.60  -1.061E+00   
 I-131      284.30       308.       -18.    -0.010   183.92  -6.740E+00   
 TL-210     296.00      3176.        31.     0.017   254.78   9.406E-01   
 PA-233     300.18      3239.        31.     0.017   256.30   1.216E+01   
 BA-133     302.85      2653.       -35.    -0.019   210.64  -4.563E+00   
 CR-51      320.08      3579.       -35.    -0.020   240.80  -8.909E+00   
 La-140     328.76       386.        31.     0.017    92.05   3.893E+00   
 Cs-136     340.57       754.        33.     0.018   118.67   1.860E+00   
 HF-181     345.83       284.         7.     0.004   502.37   1.167E+00   
 BA-133     356.00      3190.       -33.    -0.018   240.56  -1.463E+00   
 I-131      364.48       192.        28.     0.016    98.13   9.574E-01   
 BA-133     383.84       598.       -32.    -0.018   108.61  -1.043E+01   
 SN-113     391.69       518.        30.     0.017   107.86   1.388E+00   
 SB-125     427.88       168.        28.     0.015    93.43   2.942E+00   
 AG-108M    433.94       144.        15.     0.008   158.75   5.260E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:44:06 PMPage 17
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191254.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PM-146     453.88       156.        -3.    -0.002   817.18  -1.515E-01   
 SB-125     463.37       315.        11.     0.006   237.42   3.398E+00   
 Ir-192     468.06       312.         7.     0.004   342.45   4.762E-01   
 BE-7       477.60       372.        27.     0.015   104.02   8.656E+00   
 HF-181     482.00       452.       -30.    -0.016   103.21  -1.264E+00   
 La-140     487.02       396.         7.     0.004   389.73   5.518E-01   
 RU-103     497.05       128.       -10.    -0.006   223.76  -3.868E-01   
 RH-106     511.86       220.       131.     0.073    18.24   2.354E+01   
 Kr-85      513.98       341.        17.     0.009   155.52   1.425E+02   
 Nd-147     531.00       173.       -23.    -0.013   117.02  -6.631E+00   
 CS-134     563.24       121.         3.     0.001   845.39   1.233E+00   
 CS-134     569.32       160.       -29.    -0.016    64.66  -7.315E+00   
 PA-234     569.47       168.        21.     0.012    88.37   1.016E+01   
 BI-207     569.70       143.         9.     0.005   187.32   3.650E-01   
 SB-125     600.50      2630.       -26.    -0.014   282.89  -5.823E+00   
 SB-124     602.73      2605.       -26.    -0.014   281.08  -1.063E+00   
 CS-134     604.71      2579.       -26.    -0.014   279.32  -1.074E+00   
 RU-103     610.30      2553.        -8.    -0.005   881.37  -5.778E+00   
 RH-106     621.92      2578.       -27.    -0.015   266.71  -1.129E+01   
 SB-125     635.89        82.        -5.    -0.003   244.47  -1.990E+00   
 AG-110M    657.76       208.       -27.    -0.015    77.46  -1.242E+00   
 CS-137     661.66       244.       -15.    -0.008   151.24  -7.561E-01   
 PM-144     696.54        93.         9.     0.005   238.90   3.948E-01   
 BI-212     727.17       248.       -30.    -0.017    75.83  -1.866E+01   
 PM-146     735.72        84.        -4.    -0.002   488.62  -8.341E-01   
 PM-146     747.16        65.        20.     0.011    90.05   2.744E+00   
 ZR-95      756.73        98.        -9.    -0.005   235.70  -7.913E-01   
 AG-110M    763.94       406.       -23.    -0.013   123.01  -5.084E+00   
 NB-95      765.79       382.        -3.    -0.002   829.56  -1.617E-01   
 PA-234M    766.41       399.       -22.    -0.012   131.12  -3.589E+02   
 EU-152     778.92        65.        10.     0.005   180.27   3.652E+00   
 BI-212     785.42        65.        80.     0.044    24.26   3.061E+02   
 CS-134     795.87       128.        21.     0.012    78.15   1.235E+00   
 TL-210     799.60       149.        20.     0.011    88.11   1.019E+00   
 CS-134     801.95       245.       -26.    -0.015    85.92  -1.519E+01   
 CO-58      810.78       152.        12.     0.007   148.14   6.072E-01   
 MN-54      834.85        79.        12.     0.006   164.58   5.998E-01   
 EU-154     873.23       126.        24.     0.013    69.22   1.039E+01   
 PA-234     880.53       231.       -27.    -0.015    81.84  -2.406E+01   
 PA-234     883.24       258.        -7.    -0.004   327.70  -3.892E+00   
 Sc-46      889.28       251.        19.     0.011   118.02   1.040E+00   
 AG-110M    937.49       290.       -45.    -0.025    84.08  -7.360E+00   
 PA-234     946.02       115.       -29.    -0.016    84.48  -1.202E+01   
 EU-152     964.11       165.        16.     0.009   116.59   6.225E+00   
 EU-154     996.33       122.        12.     0.007   133.33   6.615E+00   
 EU-154    1004.77       117.        18.     0.010    88.19   5.876E+00   
 Cs-136    1048.07        51.        14.     0.008    75.03   1.086E+00   
 RH-106    1050.36        62.         8.     0.004   146.76   3.050E+01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:44:06 PMPage 18
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191254.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-207    1063.66        91.       -26.    -0.015    85.18  -2.148E+00   
 Ga-68     1077.40        80.       -14.    -0.008   147.66  -3.078E+01   
 FE-59     1099.25        43.         7.     0.004   205.80   8.152E-01   
 EU-152    1112.07       556.        16.     0.009   211.58   7.370E+00   
 ZN-65     1115.55       572.        16.     0.009   214.19   1.995E+00   
 Sc-46     1120.55       588.         8.     0.005   418.15   5.243E-01   
 Ta-182    1121.30       622.       -18.    -0.010   193.02  -3.362E+00   
 CO-60     1173.24       101.       -29.    -0.016    80.91  -1.918E+00   
 Ta-182    1189.05        27.        15.     0.008    82.34   6.171E+00   
 Ta-182    1221.41        62.       -20.    -0.011    93.72  -5.118E+00   
 NA-22     1274.53        79.       -26.    -0.014    52.13  -1.832E+00   
 FE-59     1291.60        40.        11.     0.006   133.67   1.861E+00   
 TL-210    1313.00        51.       -11.    -0.006   155.21  -3.762E+00   
 CO-60     1332.50        68.       -24.    -0.013    83.12  -1.744E+00   
 AG-110M   1384.30        45.         7.     0.004   240.00   2.054E+00   
 EU-152    1408.00        60.        62.     0.034    32.74   2.239E+01   
 La-140    1596.21        84.       -30.    -0.016    77.12  -2.602E+00   
 SB-124    1690.98        25.         3.     0.001   472.69   4.919E-01   
 Y-88      1836.06        13.         8.     0.004   126.69   7.319E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    8.6560E+00    8.6561E+00    1.040E+02%                3.00E+01
 NA-22  #A   -1.8315E+00   -1.8315E+00    5.213E+01%                3.11E+00
 K-40         1.1603E+02    1.1603E+02    9.231E+00%                1.36E+01
 Sc-46  #A    7.8229E-01    7.8229E-01    1.180E+02%                4.12E+00
 CR-51  #A   -8.9088E+00   -8.9090E+00    2.408E+02%                7.12E+01
 MN-54  #A    5.9981E-01    5.9981E-01    1.646E+02%                2.27E+00
 FE-59  #A    1.2681E+00    1.2682E+00    1.227E+02%                3.68E+00
 Co-56  #C    5.8901E+00    5.8902E+00    1.339E+01%                2.56E+00
 CO-57  #A    0.0000E+00    0.0000E+00    7.071E+02%                2.74E+00
 CO-58  #A    6.0721E-01    6.0722E-01    1.481E+02%                3.04E+00
 CO-60  #A   -1.7439E+00   -1.7439E+00    8.312E+01%                2.99E+00
 ZN-65  #A    1.9951E+00    1.9951E+00    2.142E+02%                1.43E+01
 NB-94  #A    3.2446E-01    3.2446E-01    3.229E+02%                2.41E+00
 ZR-95  #A   -7.9129E-01   -7.9130E-01    2.357E+02%                4.29E+00
 NB-95  #A   -1.6168E-01   -1.6168E-01    8.296E+02%                4.54E+00
 RU-103 #A   -3.8680E-01   -3.8681E-01    2.238E+02%                2.14E+00
 RH-106 #A   -5.6125E+00   -5.6125E+00    1.468E+02%                1.00E+02
 AG-108M#A    5.2602E-01    5.2602E-01    1.587E+02%                2.06E+00
 AG-110M#A    5.1457E-01    5.1457E-01    2.400E+02%                5.79E+00
 SN-113 #A    1.3880E+00    1.3880E+00    1.079E+02%                4.99E+00
 SB-124 #A   -5.5416E-01   -5.5416E-01    2.750E+02%                9.93E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:44:06 PMPage 19
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191254.An1            
                                                                                 
 SB-125 #A    3.0611E+00    3.0611E+00    9.343E+01%                6.69E+00
 I-131  #A    9.5737E-01    9.5743E-01    9.813E+01%                2.29E+00
 Gd-153 #A   -2.3936E+00   -2.3936E+00    1.432E+02%                1.14E+01
 Ga-68  #A   -3.0492E+01   -3.0785E+01    1.477E+02%                9.76E+01
 Tc-99m #A    0.0000E+00    0.0000E+00    1.000E+03%                4.50E+00
 BA-133 #A   -1.4630E+00   -1.4630E+00    2.406E+02%                1.17E+01
 CS-134 #A    1.2346E+00    1.2346E+00    7.815E+01%                3.21E+00
 CS-137 #A   -7.5609E-01   -7.5609E-01    1.512E+02%                3.85E+00
 CE-139 #A   -9.6354E-01   -9.6355E-01    1.015E+02%                3.25E+00
 Ba-140  A    1.4057E+00    1.4057E+00    9.342E+01%                9.06E+00
 La-140 #A   -2.6015E+00   -2.6015E+00    7.712E+01%                4.00E+00
 CE-141 #A    1.5552E+00    1.5552E+00    1.534E+02%                7.91E+00
 CE-144  A    6.0971E+00    6.0971E+00    6.791E+01%                1.19E+01
 PM-144 #A    3.9475E-01    3.9476E-01    2.389E+02%                2.17E+00
 EU-152 #A    3.2721E+00    3.2721E+00    7.285E+01%                8.04E+00
 EU-154 #A    3.7817E+00    3.7817E+00    6.922E+01%                5.30E+00
 EU-155 #A    3.1727E+00    3.1727E+00    1.388E+02%                1.46E+01
 HF-181 #A   -1.2635E+00   -1.2636E+00    1.032E+02%                4.34E+00
 Ta-182 #A   -3.3974E-01   -3.3974E-01    8.234E+01%                2.17E+01
 Hg-203 #A   -1.0612E+00   -1.0612E+00    8.660E+01%                3.05E+00
 TL-208       1.1552E+01    1.1552E+01    1.111E+01%                2.31E+00
 PM-146 #A    8.4299E-01    8.4300E-01    9.005E+01%                3.08E+00
 Y-88   #A    7.3193E-01    7.3193E-01    1.267E+02%                1.88E+00
 Cd-113m#A   -2.9971E+03   -2.9971E+03    3.670E+02%                3.71E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.72E+02
 Cf-251 #A   -3.7932E+00   -3.7932E+00    1.341E+02%                1.28E+01
 Cf-249 #A    8.6656E-01    8.6656E-01    1.815E+02%                5.16E+00
 Sn-126 #A    1.4860E+00    1.4860E+00    9.813E+02%                4.85E+01
 PB-210       1.1041E+02    1.1041E+02    1.849E+01%                6.23E+01
 PB-212       2.7089E+01    2.7089E+01    5.812E+00%                3.75E+00
 PB-214       1.9184E+02    1.9184E+02    2.451E+00%                5.92E+00
 BI-207 #A   -2.1480E+00   -2.1480E+00    8.518E+01%                3.87E+00
 BI-212 #A   -1.8658E+01   -1.8658E+01    7.583E+01%                4.69E+01
 U-235  #A    5.9593E-01    5.9593E-01    6.399E+02%                3.58E+01
 BI-214       1.8594E+02    1.8594E+02    2.465E+00%                4.49E+00
 BI-210M A    5.9495E-01    5.9495E-01    3.388E+02%                4.62E+00
 AC-228       3.5863E+01    3.5863E+01    1.005E+01%                5.79E+00
 TH-227 #A   -1.3157E+01   -1.3157E+01    9.817E+01%                3.26E+01
 TH-229 #A   -1.9109E+01   -1.9109E+01    1.041E+02%                5.02E+01
 TH-234       9.1685E+01    9.1685E+01    1.112E+01%                3.27E+01
 PA-231  A    2.8345E+01    2.8345E+01    1.808E+02%                2.25E+02
 PA-233 #A    1.7863E+00    1.7863E+00    2.563E+02%                1.85E+01
 PA-234 #A    1.5047E-01    1.5047E-01    7.492E+01%                1.77E+01
 PA-234M#A    0.0000E+00    0.0000E+00    1.000E+03%                3.97E+02
 AM-241 #A    1.8167E+00    1.8167E+00    2.316E+02%                1.40E+01
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.31E+01
 Ir-192 #A    1.7756E-01    1.7756E-01    3.425E+02%                7.74E+00
 Cs-136 #A    8.0472E-01    8.0475E-01    7.503E+01%                3.21E+00
 Np-239 #A    3.0213E+00    3.0218E+00    1.348E+02%                1.35E+01
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:44:06 PMPage 20
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191254.An1            
                                                                                 
 Nd-147 #A   -6.6306E+00   -6.6309E+00    1.170E+02%                1.82E+01
 TL-210 #A    9.8400E-01    9.8400E-01    8.811E+01%                3.00E+00
 Kr-85  #A    1.4254E+02    1.4254E+02    1.555E+02%                7.44E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.1 keV)     7.765E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.1 keV) 7.7650757E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 2_Gamma_20191111 
-----------------------------------------------------------------------------                      
   Sample Description: 430282_Gamma_160-34280-A-13-B 
             Detector: Detector # 2       
             Batch ID: 430282                 
    Work Order Number: Gamma   
           Lot Number: 160-34280-A-13-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 14:15        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 14:15:56     Real Time: 1805   sec
        Analysis Time: 6/20/2019 14:46        Dead Time: 0.29   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 2_Soil_TunaCan.Clb
  Efficiency Cal Desc: 2_Soil_TunaCan_101407
  Efficiency Cal Date: 4/20/2018 13:56
      Energy Cal Date: 4/20/2018 13:54                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 2_2019-06-08_1441.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       7.649E+00           58.0     4.435E+00    4.452E+00    1.452E+01
NA-22     -1.496E+00           60.8     9.101E-01    9.131E-01    2.989E+00
K-40       1.633E+02            7.7     1.256E+01    1.503E+01    1.007E+01
Sc-46      5.795E-01          153.6     8.899E-01    8.904E-01    3.037E+00
CR-51      5.570E+00          105.0     5.846E+00    5.853E+00    1.955E+01
MN-54      7.898E-01           91.4     7.217E-01    7.229E-01    1.738E+00
FE-59      2.539E+00           43.4     1.103E+00    1.110E+00    3.490E+00
Co-56      3.049E+00           15.6     4.751E-01    4.998E-01    2.412E+00
CO-57     -5.541E-01          105.7     5.858E-01    5.865E-01    1.948E+00
CO-58      3.328E-01          254.6     8.472E-01    8.473E-01    2.914E+00
CO-60      7.886E-01           87.7     6.915E-01    6.926E-01    1.599E+00
ZN-65      0.000E+00         1.#INF     3.785E-01    3.786E-01    1.139E+01
NB-94      3.795E-01           74.0     2.806E-01    2.813E-01    2.296E+00
ZR-95     -3.434E-02         4599.5     1.579E+00    1.579E+00    3.882E+00
NB-95     -1.815E+00           77.0     1.397E+00    1.400E+00    4.635E+00
RU-103    -8.114E-01           99.4     8.061E-01    8.072E-01    1.983E+00
RH-106     2.172E+00          226.4     4.917E+00    4.918E+00    1.747E+01
AG-108M    5.791E-01          102.6     5.941E-01    5.948E-01    1.472E+00
AG-110M    7.781E-01           96.3     7.490E-01    7.500E-01    4.349E+00
SN-113    -1.128E+00          117.3     1.323E+00    1.324E+00    4.421E+00
SB-124    -4.827E-02         4410.7     2.129E+00    2.129E+00    7.140E+00
SB-125     4.564E+00           29.7     1.355E+00    1.374E+00    6.150E+00
I-131      5.454E-01          106.1     5.787E-01    5.793E-01    1.880E+00
Gd-153    -1.587E+00          150.4     2.387E+00    2.389E+00    7.936E+00
Ga-68      2.697E+00         1126.9     3.039E+01    3.039E+01    7.380E+01
Tc-99m     4.881E-01          128.7     6.281E-01    6.287E-01    2.092E+00
BA-133     8.111E-01          288.6     2.341E+00    2.342E+00    7.813E+00
CS-134     2.166E-01          511.5     1.108E+00    1.108E+00    3.156E+00
CS-137     0.000E+00         1.#INF     6.207E-01    6.207E-01    2.919E+00
CE-139     4.100E-01          153.2     6.279E-01    6.283E-01    2.100E+00
Ba-140     8.665E-01          198.0     1.715E+00    1.716E+00    6.661E+00
La-140     1.734E-01           52.2     9.045E-02    9.090E-02    3.763E+00
CE-141     9.174E-01          120.1     1.102E+00    1.103E+00    3.671E+00
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CE-144     2.328E-07   2242825474.1     5.221E+00    5.221E+00    1.753E+01
PM-144    -9.886E-01           74.3     7.347E-01    7.364E-01    2.193E+00
EU-152     1.928E+00           84.1     1.621E+00    1.624E+00    5.683E+00
EU-154     1.535E-01          747.6     1.147E+00    1.147E+00    3.861E+00
EU-155    -1.082E+00          288.2     3.118E+00    3.118E+00    1.040E+01
HF-181     1.358E+00          104.0     1.413E+00    1.415E+00    2.425E+00
Ta-182     7.033E-01           90.8     6.388E-01    6.398E-01    1.696E+01
Hg-203    -7.224E-01           94.9     6.857E-01    6.867E-01    2.286E+00
TL-208     2.904E+00           18.8     5.464E-01    5.660E-01    3.926E+00
PM-146     2.718E-01          184.9     5.026E-01    5.028E-01    2.762E+00
Y-88      -6.585E-01          225.6     1.486E+00    1.486E+00    2.768E+00
Cd-113m   -4.324E+03          197.6     8.542E+03    8.546E+03    2.882E+04
Cd-109     0.000E+00         1.#INF     2.240E+01    2.240E+01    7.465E+01
Cf-251     1.776E+00          162.8     2.892E+00    2.893E+00    7.747E+00
Cf-249     1.351E+00           78.0     1.053E+00    1.055E+00    3.625E+00
Sn-126     1.441E+00          504.5     7.269E+00    7.269E+00    2.436E+01
PB-210     5.506E+01           37.4     2.061E+01    2.090E+01    5.452E+01
PB-212     2.351E+01            5.8     1.353E+00    1.826E+00    2.985E+00
PB-214     8.716E+01            3.0     2.655E+00    5.156E+00    3.777E+00
BI-207     7.553E-01           94.5     7.136E-01    7.146E-01    1.731E+00
BI-212     3.810E+01           22.9     8.717E+00    8.932E+00    1.689E+01
U-235      4.969E+00           92.8     4.609E+00    4.616E+00    1.645E+01
BI-214     7.909E+01            3.8     3.032E+00    5.041E+00    2.776E+00
BI-210M   -1.155E+00           95.4     1.102E+00    1.103E+00    3.672E+00
AC-228     2.634E+01           10.1     2.658E+00    2.974E+00    3.193E+00
TH-227     3.047E+00          201.6     6.143E+00    6.145E+00    2.162E+01
TH-229     1.088E+01          101.7     1.107E+01    1.108E+01    2.952E+01
TH-234     4.552E+01           15.2     6.909E+00    7.356E+00    2.315E+01
PA-231    -2.019E+01          223.4     4.510E+01    4.512E+01    1.503E+02
PA-233    -1.101E+00          154.7     1.704E+00    1.704E+00    1.209E+01
PA-234    -1.702E-01          126.8     2.158E-01    2.159E-01    1.079E+01
PA-234M   -2.596E+01          396.7     1.030E+02    1.030E+02    4.556E+02
AM-241    -8.292E-01          262.0     2.173E+00    2.173E+00    5.802E+00
Np-237     0.000E+00         1.#INF     7.361E+00    7.361E+00    2.443E+01
Ir-192    -7.587E-01           90.9     6.899E-01    6.912E-01    2.299E+00
Cs-136    -5.098E-02          265.9     1.356E-01    1.356E-01    2.178E+00
Np-239    -2.151E+00          143.6     3.089E+00    3.092E+00    1.027E+01
Nd-147     4.635E+00           96.3     4.466E+00    4.473E+00    1.109E+01
TL-210    -7.923E-01          100.6     7.972E-01    7.985E-01    2.689E+00
Kr-85     -7.443E+01          250.0     1.861E+02    1.861E+02    6.322E+02
-----------------------------------------------------------------------------
Total      5.911E+02

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:46:31 PMPage  1
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191111.An1             
                                                                                 
 Sample description                                             
      430282_Gamma_160-34280-A-13-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det2\2_Gamma_20191111.An1

 Acquisition information
        Start time:                 6/20/2019 2:15:56 PM
        Live time:               1800
        Real time:               1805
        Dead time:                  0.29 %
        Detector ID:                    2

 Detector system                                                
      Ge 2 SN/164                                                     
                                                                      

 Calibration
        Filename:                   2_Soil_TunaCan.Clb
      2_Soil_TunaCan_101407                                           
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 1:54:10 PM
             Zero offset:           0.101 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -4.975E-09 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 1:56:20 PM
             Type:                  Polynomial
             Uncertainty:           1.003 %
             Coefficients:         -0.414971  -4.933446   0.551852
                                   -0.058768   0.002630  -0.000046

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  2000.01keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:46:31 PMPage  2
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191111.An1             
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 2:15:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       2_2019-06-08_1441.PBC
                                                 6/8/2019 2:41:26 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   34 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.2611

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.89      109.  25.80   0.92  1.872E-02    46.54   4.250  5.506E+01 PB210 
    63.31      163.  24.16   1.07  3.263E-02    63.29   3.810  7.266E+01 TH234 
    64.23        8. 504.54   0.85  3.313E-02    64.28   9.700    PBC<MDA Sn126 
    74.92      434.   8.49   0.86  3.747E-02
    77.22      692.   5.68   0.86  3.820E-02
    87.17      228.  12.83   0.87  4.061E-02    86.49  13.100  2.390E+01 Np237 
                                                86.54  30.700  1.019E+01 EU155 
                                                86.94   9.040  3.456E+01 Sn126 
                                                87.57  37.500  8.120E+00 Sn126 
                                                88.04   3.790  8.202E+01 Cd109 
    90.08      139.  20.37   0.87  4.110E-02
    92.71      218.  12.84   0.87  4.147E-02    92.59   5.584  4.433E+01 TH234 
                                                93.35   5.561  5.240E+01 AC228 
    98.27       45.  63.42   0.45  4.204E-02    97.50  30.000  1.993E+00 Gd153 
   123.10        5. 747.56   0.90  4.194E-02   123.10  40.790    PBC<MDA EU154 
   136.18       16. 262.91   0.91  4.076E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  2.105E+00 CO57  
   140.51       31. 128.67   0.91  4.029E-02   140.51  89.300    PBC<MDA Tc99m 
   143.96       54.  42.45   0.72  3.988E-02   143.79  10.960    PBC<MDA U235  
   145.44       32. 120.14   0.91  3.970E-02   145.44  48.200    PBC<MDA CE141 
   162.66       17. 197.96   0.93  3.746E-02   162.66   6.220    PBC<MDA Ba140 
   163.63       29. 117.01   0.93  3.736E-02   163.38   5.080    PBC<MDA U235  
   165.85       22. 153.16   0.93  3.703E-02   165.85  79.900    PBC<MDA CE139 
   176.60       19. 162.78   0.94  3.557E-02   176.60  17.000    PBC<MDA Cf251 
   186.14      374.  10.14   0.97  3.429E-02   185.72  54.000  1.076E+01 U235  
   193.51       29. 101.70   0.95  3.333E-02   193.51   4.400    PBC<MDA TH229 
   205.33       14. 204.88   0.96  3.183E-02   205.33   5.010    PBC<MDA U235  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:46:31 PMPage  3
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191111.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   215.53       28.  47.87   0.59  3.061E-02
   235.97       27. 201.60   0.99  2.836E-02   235.97  12.300    PBC<MDA TH227 
   238.76      515.   5.75   0.99  2.807E-02   238.63  43.300  2.351E+01 PB212 
   242.10      317.   7.90   0.99  2.773E-02   242.00   7.430  8.532E+01 PB214 
   244.69       28. 197.12   0.99  2.747E-02   244.69   7.580    PBC<MDA EU152 
   256.24        3. 926.76   1.00  2.637E-02   256.24   7.000    PBC<MDA TH227 
   277.50       49.  38.27   1.89  2.455E-02   277.28   6.310  1.760E+01 TL208 
   284.30       23. 106.10   1.03  2.399E-02   284.30   6.140    PBC<MDA I131  
   295.30      732.   4.95   1.06  2.317E-02   295.09  19.300  9.090E+01 PB214 
                                               296.00  79.000  2.227E+01 TL210 
   300.18       55.  27.51   0.75  2.283E-02   300.03   3.280  4.081E+01 PB212 
                                               300.07   2.460  5.442E+01 PA231 
                                               300.18   6.200  2.160E+01 PA233 
   320.63       21. 104.96   1.05  2.149E-02   320.08   9.940    PBC<MDA CR51  
   328.76       44.  52.16   1.06  2.096E-02   328.76  20.300    PBC<MDA La140 
   333.44       19.  99.58   1.06  2.069E-02   333.44  15.510    PBC<MDA Cf249 
   338.46      145.  18.58   1.30  2.040E-02   338.32  12.010  3.290E+01 AC228 
   345.83       21. 134.99   1.07  2.000E-02   345.83  15.070    PBC<MDA HF181 
   352.05     1135.   3.55   1.19  1.967E-02   351.93  37.600  8.524E+01 PB214 
   356.00       18. 288.65   1.08  1.946E-02   356.00  62.050    PBC<MDA BA133 
   383.84       19. 115.95   1.10  1.814E-02   383.84   8.940    PBC<MDA BA133 
   387.95       19. 120.04   1.11  1.796E-02   387.95  66.000    PBC<MDA Cf249 
   433.94       15. 102.60   1.14  1.620E-02   433.94  90.480    PBC<MDA AG108M
   463.37       55.  29.69   1.16  1.525E-02   463.37  10.470  1.908E+01 SB125 
   477.60       21.  57.98   1.17  1.484E-02   477.60  10.520    PBC<MDA BE7   
   482.76       15. 104.00   1.18  1.472E-02   482.00  80.500    PBC<MDA HF181 
   487.02       16. 102.59   1.18  1.458E-02   487.02  45.500    PBC<MDA La140 
   511.86      116.  14.17   2.45  1.394E-02   511.86  20.000  2.312E+01 RH106 
   531.00       15.  96.34   1.21  1.349E-02   531.00  13.000    PBC<MDA Nd147 
   563.24        3. 511.49   1.24  1.280E-02   563.24   8.350    PBC<MDA CS134 
   583.41      168.  11.02   1.14  1.241E-02   583.02  84.500  8.639E+00 TL208 
   609.56      784.   3.83   1.34  1.194E-02   609.31  46.090  7.909E+01 BI214 
                                               610.30   5.750  6.349E+02 RU103 
   657.76       11. 127.17   1.31  1.117E-02   657.76  94.640    PBC<MDA AG110M
   727.59       53.  22.88   1.11  1.025E-02   727.17   7.550  3.810E+01 BI212 
   746.80        7. 184.90   1.37  1.001E-02   747.16  34.000    PBC<MDA PM146 
   785.42       30.  49.88   1.40  9.593E-03   785.42   1.280    PBC<MDA BI212 
   795.87        1. 991.21   1.41  9.485E-03   795.87  85.530    PBC<MDA CS134 
   810.78        6. 254.57   1.42  9.337E-03   810.78  99.460    PBC<MDA CO58  
   834.85       13.  91.38   1.43  9.107E-03   834.85  99.980    PBC<MDA MN54  
   861.03       41.  18.81   0.36  8.874E-03   860.56  12.420  2.055E+01 TL208 
   871.10       12.  73.95   1.46  8.783E-03   871.10  99.890    PBC<MDA NB94  
   880.53        7. 198.46   1.47  8.703E-03   880.53   6.000    PBC<MDA PA234 
   889.28        9. 153.56   1.47  8.630E-03   889.28  99.984    PBC<MDA Sc46  
   911.64      117.  10.09   1.44  8.453E-03   911.07  29.000  2.652E+01 AC228 
   946.02        6. 232.74   1.51  8.186E-03   946.02  13.400    PBC<MDA PA234 
   964.11       13. 118.75   1.52  8.055E-03   964.11  14.605    PBC<MDA EU152 
   969.24       66.  18.39   1.97  8.020E-03   968.97  17.460  2.604E+01 AC228 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:46:31 PMPage  4
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191111.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1037.84        2. 447.65   1.57  7.562E-03  1037.84  14.130    PBC<MDA Co56  
  1048.07        2. 380.79   1.58  7.498E-03  1048.07  80.000    PBC<MDA Cs136 
  1050.36        4. 226.38   1.58  7.484E-03  1050.36   1.560    PBC<MDA RH106 
  1063.66        7.  94.48   1.59  7.403E-03  1063.66  74.500    PBC<MDA BI207 
  1099.25       11.  98.56   1.61  7.196E-03  1099.25  56.500    PBC<MDA FE59  
  1120.83      178.   8.59   1.72  7.075E-03  1120.29  15.100  9.241E+01 BI214 
                                              1120.55  99.987  1.400E+01 Sc46  
                                              1121.30  34.900  4.014E+01 Ta182 
  1189.05       10.  90.83   1.67  6.719E-03  1189.05  16.200    PBC<MDA Ta182 
  1221.41        6. 187.70   1.69  6.562E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.28       70.  15.58   1.70  6.483E-03  1238.28  66.070  9.063E+00 Co56  
  1291.60       19.  43.43   1.73  6.244E-03  1291.60  43.200  3.896E+00 FE59  
  1313.00        2. 496.66   1.75  6.152E-03  1313.00  21.000    PBC<MDA TL210 
  1332.50        9.  87.69   1.76  6.071E-03  1332.50  99.980    PBC<MDA CO60  
  1384.30       10.  96.26   1.79  5.864E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00       13.  88.35   1.80  5.773E-03  1408.00  21.005    PBC<MDA EU152 
  1461.39      175.   7.69   2.57  5.580E-03  1460.83  10.670  1.633E+02 K40   
  1765.32      138.   8.54   1.94  4.648E-03  1764.49  15.400  1.074E+02 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.23    74.90       462.       434. 1.158E+04    8.49   0.856  -       D
   308.46    77.21       428.       692. 1.812E+04    5.68   0.858  -       D
   360.09    90.17       352.       118. 2.860E+03   24.40   0.868  -      sD
   392.64    98.27       245.        45. 1.074E+03   63.42   0.447  -      s 
   861.64   215.53        70.        28. 9.146E+02   47.87   0.590  -      s 
  1353.30   338.47       112.       146. 7.132E+03   18.53   1.296  -      sM
  2333.10   583.41        38.       168. 1.350E+04   11.02   1.143  -       M

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:46:31 PMPage  5
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191111.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    187.12    46.89       249.        77.     0.043    37.44   0.917 
 TH-227    200.14    50.14       781.       -33.    -0.018   122.54   0.835s
 AM-241    237.72    59.54       573.       -16.    -0.009   262.04   0.843s
 TH-234    252.72    63.29       369.       132.     0.073    22.34   0.846D
 Sn-126    256.69    64.28       880.         8.     0.005   504.54   0.847s
 BA-133    323.52    80.99       693.       -43.    -0.024   109.62   0.861 
 Np-237    345.52    86.49      2444.         0.     0.000   158.10   0.866A
 EU-155    345.73    86.54      2286.       -45.    -0.025   151.56   0.866D
 Sn-126    347.32    86.94      2168.        10.     0.005   340.65   0.866D
 Sn-126    349.84    87.57      1981.        40.     0.022    84.80   0.866D
 Cd-109    351.72    88.04      1931.         0.     0.000   405.01   0.867A
 Nd-147    363.96    91.10      1916.         0.     0.000  1000.00   0.869s
 TH-234    369.92    92.59       405.       151.     0.084    20.55   0.870D
 AC-228    372.96    93.35      1899.        42.     0.023   149.17   0.871s
 Gd-153    389.56    97.50      1445.       -36.    -0.020   150.38   0.875s
 Np-239    397.56    99.50      1409.       -36.    -0.020   148.25   0.876s
 Gd-153    412.36   103.20      1427.       -36.    -0.020   148.67   0.879s
 EU-155    420.81   105.31      1264.       -18.    -0.010   288.25   0.881s
 Np-239    424.07   106.13      1414.       -37.    -0.021   143.61   0.882s
 EU-152    486.67   121.78       665.       -36.    -0.020   103.06   0.894s
 CO-57     487.79   122.06       701.       -36.    -0.020   105.71   0.895 
 EU-154    491.95   123.10       622.         5.     0.003   747.56   0.895 
 PA-234    524.72   131.29       923.       -34.    -0.019   126.77   0.902 
 HF-181    531.64   133.02       910.        -5.    -0.003   894.59   0.904s
 HF-181    544.74   136.30       931.        16.     0.009   262.91   0.906s
 CO-57     545.43   136.47       829.       -21.    -0.012   193.61   0.906s
 Tc-99m    561.58   140.51       763.        31.     0.017   128.67   0.910s
 U-235     574.68   143.79       740.        26.     0.015   147.58   0.912 
 CE-141    581.30   145.44       705.        32.     0.018   120.14   0.914 
 Ba-140    650.17   162.66       569.        17.     0.010   197.96   0.928s
 U-235     653.05   163.38       557.        29.     0.016   117.01   0.928 
 CE-139    662.94   165.85       548.        22.     0.012   153.16   0.930 
 Cf-251    705.93   176.60       307.        19.     0.011   162.78   0.939 
 U-235     744.06   186.13       245.       328.     0.182    10.41   0.945s
 TH-229    773.56   193.51       261.        29.     0.016   101.70   0.953s
 U-235     820.85   205.33       268.        14.     0.008   204.88   0.962 
 TH-229    842.92   210.85       324.       -19.    -0.010   156.47   0.967 
 Cf-251    907.51   227.00       312.       -31.    -0.017   106.70   0.980s
 TH-227    943.39   235.97      1445.        27.     0.015   201.60   0.987s
 PB-212    954.04   238.63       181.       514.     0.286     5.76   0.989D
 PB-214    967.50   242.00       145.       316.     0.175     7.80   0.992D
 EU-152    978.28   244.69      1470.        28.     0.015   197.12   0.994s
 TH-227   1024.46   256.24       220.         3.     0.002   926.76   1.003s
 Cd-113m  1054.30   263.70       275.       -12.    -0.007   197.55   1.009s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:46:31 PMPage  6
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191111.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-210M  1062.83   265.83       306.       -27.    -0.015    95.35   1.011s
 TL-208   1109.52   277.50        83.        49.     0.027    38.27   1.895s
 Hg-203   1116.30   279.20       288.       -26.    -0.014    94.91   1.021s
 I-131    1136.69   284.30       162.        23.     0.013   106.10   1.025s
 PB-214   1180.70   295.30       116.       732.     0.407     4.95   1.057 
 TL-210   1183.49   296.00      1461.       -24.    -0.013   230.17   1.034s
 PB-212   1200.21   300.18        58.        55.     0.031    27.51   0.751s
 PA-231   1199.77   300.07      1437.       -24.    -0.013   227.59   1.038s
 PA-233   1200.21   300.18      1413.       -24.    -0.013   225.72   1.038s
 PA-231   1210.09   302.65      1390.       -24.    -0.013   223.42   1.040s
 BA-133   1210.90   302.85      1366.       -24.    -0.013   221.48   1.040s
 Ba-140   1218.89   304.85      1342.       -24.    -0.013   219.24   1.041s
 Ir-192   1233.25   308.44      1317.         0.     0.000  1000.00   1.044s
 PA-233   1247.54   312.01      1326.       -16.    -0.009   154.66   1.047 
 Ir-192   1265.45   316.49       263.       -26.    -0.014    90.93   1.050s
 CR-51    1279.82   320.08       242.        21.     0.012   104.96   1.053s
 La-140   1314.53   328.76       136.        44.     0.024    52.16   1.060 
 Cf-249   1333.24   333.44        95.        19.     0.010    99.58   1.064 
 AC-228   1352.76   338.32       407.       -22.    -0.012   103.82   1.068s
 Cs-136   1361.76   340.57       385.       -19.    -0.010   151.48   1.069s
 EU-152   1376.62   344.29       420.       -11.    -0.006   269.20   1.072s
 HF-181   1382.80   345.83       408.        21.     0.012   134.99   1.073 
 PB-214   1407.67   352.05       104.      1135.     0.630     3.55   1.191 
 BA-133   1423.48   356.00      1286.        18.     0.010   288.65   1.081s
 BA-133   1534.84   383.84       238.        19.     0.011   115.95   1.103s
 Cf-249   1551.27   387.95       257.        19.     0.011   120.04   1.106s
 SN-113   1566.23   391.69       356.       -23.    -0.013   117.28   1.109s
 SB-125   1710.97   427.88       120.        -5.    -0.003   431.28   1.137s
 AG-108M  1735.21   433.94        60.        15.     0.008   102.60   1.141s
 PM-146   1814.98   453.88       104.        -4.    -0.002   501.66   1.157s
 SB-125   1852.93   463.37       105.        55.     0.030    29.69   1.164s
 Ir-192   1871.70   468.06       191.        -9.    -0.005   212.13   1.167s
 BE-7     1909.84   477.60        67.        21.     0.012    57.98   1.175s
 HF-181   1927.44   482.00       111.        15.     0.008   104.00   1.178s
 La-140   1947.54   487.02        64.        16.     0.009   102.59   1.182s
 RU-103   1987.67   497.05        88.       -19.    -0.011    99.35   1.189s
 RH-106   2046.91   511.86        77.       116.     0.064    14.17   2.450s
 Kr-85    2055.37   513.98       196.        -8.    -0.004   250.00   1.202s
 Nd-147   2123.45   531.00        48.        15.     0.008    96.34   1.215s
 CS-134   2252.39   563.24        56.         3.     0.002   511.49   1.239s
 PA-234   2277.33   569.47        81.         0.     0.000  1000.00   1.243 
 BI-207   2278.25   569.70        88.        -4.    -0.002   383.86   1.244s
 TL-208   2331.53   583.02       235.       -15.    -0.008   101.62   1.254 
 SB-125   2401.44   600.50      1046.       -16.    -0.009   278.85   1.266s
 CS-134   2418.28   604.71      1045.       -17.    -0.009   268.58   1.269s
 BI-214   2437.70   609.56        28.       784.     0.435     3.83   1.340s
 AG-108M  2456.57   614.28      1026.         0.     0.000  1000.00   1.276s
 SB-125   2543.00   635.89        66.       -18.    -0.010   169.35   1.292 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:46:31 PMPage  7
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191111.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M  2630.49   657.76        91.        11.     0.006   127.17   1.308s
 CS-137   2646.08   661.66       102.         0.     0.000  1000.00   1.311s
 PM-144   2785.61   696.54        69.       -19.    -0.010    74.31   1.336s
 SB-124   2890.59   722.79       179.       -18.    -0.010   106.27   1.355 
 AG-108M  2891.19   722.94       161.       -18.    -0.010   100.98   1.355 
 EU-154   2892.88   723.36       142.       -17.    -0.010   100.20   1.355 
 ZR-95    2896.24   724.20       128.        -9.    -0.005   180.88   1.356 
 BI-212   2909.78   727.59        20.        53.     0.029    22.88   1.109 
 PM-146   2942.32   735.72        65.       -15.    -0.008   112.71   1.364s
 PM-146   2988.08   747.16        44.         7.     0.004   184.90   1.372s
 AG-110M  3055.21   763.94       238.       -30.    -0.017    74.81   1.384s
 NB-95    3062.60   765.79       287.       -32.    -0.018    77.01   1.385 
 PA-234M  3065.09   766.41       296.       -18.    -0.010   137.23   1.386s
 EU-152   3115.12   778.92        48.        -5.    -0.003   305.52   1.395s
 BI-212   3141.12   785.42        48.        30.     0.017    49.88   1.399 
 CS-134   3182.92   795.87        87.         1.     0.001   991.21   1.407s
 TL-210   3197.84   799.60        83.       -13.    -0.007   100.62   1.409s
 CS-134   3207.25   801.95       112.        -4.    -0.002   377.49   1.411s
 CO-58    3242.54   810.77        97.         6.     0.003   254.57   1.417s
 Cs-136   3273.44   818.50        52.        -4.    -0.002   371.37   1.422s
 MN-54    3338.84   834.85        31.        13.     0.007    91.38   1.434s
 Co-56    3386.53   846.77        61.       -11.    -0.006   109.93   1.442s
 TL-208   3443.56   861.03         5.        41.     0.023    18.81   0.361s
 NB-94    3483.84   871.10        36.        12.     0.007    73.95   1.459s
 EU-154   3492.37   873.23        63.        -7.    -0.004   156.08   1.460s
 PA-234   3521.57   880.53        93.         7.     0.004   198.46   1.465s
 PA-234   3532.41   883.24       100.         0.     0.000  1000.00   1.467 
 AG-110M  3538.19   884.68       100.         0.     0.000  1000.00   1.468s
 Sc-46    3556.57   889.28        91.         9.     0.005   153.56   1.471s
 Y-88     3591.61   898.04        38.        -7.    -0.004   111.93   1.477s
 AC-228   3646.02   911.64         6.       117.     0.065    10.09   1.444 
 AG-110M  3749.43   937.49       117.       -26.    -0.015    89.79   1.504s
 PA-234   3783.54   946.02        42.         6.     0.003   232.74   1.510s
 EU-152   3855.90   964.11       112.        13.     0.007   118.75   1.522s
 AC-228   3876.44   969.24        19.        66.     0.036    18.39   1.970s
 EU-154   3984.78   996.33       102.       -17.    -0.009    87.45   1.544s
 PA-234M  4003.46  1001.00       119.        -3.    -0.002   396.73   1.547s
 EU-154   4018.57  1004.77       133.       -10.    -0.006   166.33   1.549s
 Co-56    4150.84  1037.84        24.         2.     0.001   447.65   1.571s
 Cs-136   4191.76  1048.07        28.         2.     0.001   380.79   1.578s
 RH-106   4200.92  1050.36        39.         4.     0.002   226.38   1.579s
 BI-207   4254.12  1063.66        10.         7.     0.004    94.48   1.588s
 FE-59    4396.49  1099.25        24.        11.     0.006    98.56   1.611s
 EU-152   4447.79  1112.07       244.       -12.    -0.007   181.48   1.620s
 ZN-65    4461.68  1115.55       232.         0.     0.000  1000.00   1.622s
 BI-214   4482.82  1120.83        10.       178.     0.099     8.63   1.719 
 Sc-46    4481.70  1120.55       232.         0.     0.000  1000.00   1.625 
 Ta-182   4484.70  1121.30       243.       -10.    -0.006   222.71   1.626 

                                 (Page 9 of 22)

Page 1343 of 1765



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:46:31 PMPage  8
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191111.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CO-60    4692.46  1173.24        35.       -15.    -0.009    99.83   1.659s
 Ta-182   4755.72  1189.05        15.        10.     0.006    90.83   1.669 
 Ta-182   4885.17  1221.41        25.         6.     0.003   187.70   1.689 
 Co-56    4952.65  1238.28        10.        70.     0.039    15.58   1.700s
 NA-22    5097.66  1274.53        45.       -17.    -0.009    60.85   1.723s
 EU-154   5097.70  1274.54        62.         0.     0.000  1000.00   1.723s
 FE-59    5165.93  1291.60        10.        19.     0.011    43.43   1.733 
 TL-210   5251.56  1313.00        20.         2.     0.001   496.66   1.746s
 CO-60    5329.57  1332.50        10.         9.     0.005    87.69   1.758s
 AG-110M  5536.78  1384.30        16.        10.     0.006    96.26   1.789 
 EU-152   5631.60  1408.00        21.        13.     0.007    88.35   1.804s
 K-40     5845.16  1461.39         3.       175.     0.097     7.69   2.568s
 La-140   6384.53  1596.21        43.       -14.    -0.008   111.96   1.912s
 SB-124   6763.68  1690.98        17.        -5.    -0.003   268.55   1.965s
 BI-214   7061.07  1765.32         1.       138.     0.077     8.54   1.937 
 Co-56    7085.20  1771.35       157.       -10.    -0.005   182.44   2.008s
 Y-88     7344.09  1836.06        17.        -5.    -0.003   225.65   2.042s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   7.6495E+00                                      5.31E+01             
                           477.60 7.649E+00 &(P 1.452E+01 5.80E+01 1.05E+01 G  
 
NA-22    C  -1.4956E+00                                      9.50E+02             
                          1274.53-1.496E+00 ?(  2.989E+00 6.08E+01 9.99E+01 G  
 
K-40     N   1.6329E+02                                      4.66E+11             
                          1460.83 1.633E+02 *(P 1.007E+01 7.69E+00 1.07E+01 G  
 
Sc-46    F   5.7950E-01                                      8.38E+01             
                           889.28 5.795E-01 ?(  3.037E+00 1.54E+02 1.00E+02 G  
                          1120.55 0.000E+00 -   5.786E+00 1.00E+03 1.00E+02 G  
 
CR-51    F   5.5699E+00                                      2.77E+01             
                           320.08 5.570E+00 &(P 1.955E+01 1.05E+02 9.94E+00 G  
 
MN-54    C   7.8981E-01                                      3.12E+02             
                           834.85 7.898E-01 &(P 1.738E+00 9.14E+01 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:46:31 PMPage  9
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191111.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
FE-59    F   2.5394E+00                                      4.45E+01             
                          1099.25 1.502E+00 ?(P 3.490E+00 9.86E+01 5.65E+01 G  
                          1291.60 3.896E+00 ?(P 3.606E+00 4.34E+01 4.32E+01 G  
 
Co-56    C   3.0494E+00                                      7.73E+01             
                           846.77-6.658E-01 ?(P 2.412E+00 1.10E+02 9.99E+01 G  
                          1238.28 9.063E+00  (P 2.275E+00 1.56E+01 6.61E+01 G  
                          1037.84 1.207E+00 ?(P 1.320E+01 4.48E+02 1.41E+01 G  
                          1771.35-7.654E+00 +   4.741E+01 1.82E+02 1.55E+01  A 
 
CO-57    C  -5.5412E-01                                      2.72E+02             
                           122.06-5.541E-01 &(  1.948E+00 1.06E+02 8.56E+01 G  
                           136.47-2.703E+00 +   1.748E+01 1.94E+02 1.07E+01 G  
 
CO-58    C   3.3279E-01                                      7.09E+01             
                           810.78 3.328E-01 ?(P 2.914E+00 2.55E+02 9.95E+01 G  
 
CO-60    F   7.8859E-01                                      1.93E+03             
                          1332.50 7.886E-01 ?(P 1.599E+00 8.77E+01 1.00E+02 G  
                          1173.24-1.259E+00 + P 2.490E+00 9.98E+01 9.99E+01 G  
 
NB-94    I   3.7947E-01                                      7.41E+06             
                           702.63-3.610E-02 %(P 2.296E+00 2.07E+03 9.79E+01 G  
                           871.10 7.868E-01 &(  1.942E+00 7.40E+01 9.99E+01 G  
 
ZR-95    I  -3.4337E-02                                      6.40E+01             
                           756.73-3.434E-02 %(  3.882E+00 4.60E+03 5.45E+01 G  
                           724.20-1.101E+00 +   6.783E+00 1.81E+02 4.42E+01 G  
 
NB-95    I  -1.8146E+00                                      6.40E+01             
                           765.79-1.815E+00 &(  4.635E+00 7.70E+01 9.98E+01 G  
 
RU-103   I  -8.1139E-01                                      3.93E+01             
                           497.05-8.114E-01 ?(  1.983E+00 9.94E+01 9.09E+01 G  
                           610.30-1.547E+00 %   1.232E+02 2.38E+03 5.75E+00 GA 
 
RH-106   I   2.1720E+00                                      3.74E+02             
                           621.92-4.769E-01 %(  1.747E+01 1.43E+03 9.93E+00 G  
                          1050.36 1.903E+01 ?(  1.514E+02 2.26E+02 1.56E+00 G  
                           511.86 2.312E+01 ?   8.689E+00 1.42E+01 2.00E+01 GA 
 
AG-108M  C   5.7906E-01                                      1.53E+05             
                           433.94 5.791E-01 &(P 1.472E+00 1.03E+02 9.05E+01 G  
                           722.94-1.083E+00 &   3.668E+00 1.01E+02 9.08E+01 G  
                           614.28 0.000E+00 -   7.924E+00 1.00E+03 8.98E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:46:31 PMPage 10
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191111.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-110M  F   7.7806E-01                                      2.50E+02             
                           884.68 0.000E+00  (  4.349E+00 1.00E+03 7.27E+01 G  
                           657.76 5.742E-01 ?(P 2.479E+00 1.27E+02 9.46E+01 G  
                           937.49-5.125E+00 +   1.040E+01 8.98E+01 3.44E+01 G  
                          1384.30 3.900E+00 &(  8.327E+00 9.63E+01 2.43E+01 G  
                           763.94-7.628E+00 &   1.892E+01 7.48E+01 2.23E+01 G  
 
SN-113   F  -1.1278E+00                                      1.15E+02             
                           391.69-1.128E+00 ?(  4.421E+00 1.17E+02 6.40E+01 G  
 
SB-124   F  -4.8266E-02                                      6.02E+01             
                           602.73-4.827E-02 &(  7.140E+00 4.41E+03 9.83E+01 G  
                          1690.98-1.202E+00 + P 5.257E+00 2.69E+02 4.78E+01 G  
                           722.79-9.103E+00 &   3.245E+01 1.06E+02 1.08E+01 G  
 
SB-125   I   4.5637E+00                                      1.01E+03             
                           427.88-5.720E-01 &(  6.150E+00 4.31E+02 2.96E+01 G  
                           600.50-4.235E+00 +   3.946E+01 2.79E+02 1.79E+01 G  
                           635.89-7.582E+00 + P 1.735E+01 1.69E+02 1.13E+01 G  
                           463.37 1.908E+01  (P 1.757E+01 2.97E+01 1.05E+01 G  
 
I-131    I   5.4541E-01                                      8.02E+00             
                           364.48-6.211E-02 %(P 1.880E+00 2.32E+03 8.17E+01 G  
                           284.30 8.629E+00 &(P 2.340E+01 1.06E+02 6.14E+00 G  
                           636.97-3.537E-01 &   3.031E+01 2.45E+03 7.17E+00 G  
 
Gd-153   F  -1.5871E+00                                      2.42E+02             
                            97.50-1.587E+00 &(  7.936E+00 1.50E+02 3.00E+01 G  
                           103.20-2.177E+00 &   1.076E+01 1.49E+02 2.18E+01 G  
 
Ga-68    C   2.6966E+00                                      4.71E-02             
                          1077.40 2.697E+00 &(  7.380E+01 1.13E+03 3.30E+00 G  
 
Tc-99m   I   4.8814E-01                                      2.51E-01             
                           140.51 4.881E-01 *(  2.092E+00 1.29E+02 8.93E+01 G  
 
BA-133   F   8.1109E-01                                      3.85E+03             
                           356.00 8.111E-01 ?(  7.813E+00 2.89E+02 6.20E+01 G  
                           302.85-3.175E+00 +   2.343E+01 2.21E+02 1.83E+01 G  
                           383.84 6.567E+00 &   2.553E+01 1.16E+02 8.94E+00 GA 
                            80.99-1.794E+00 +   5.213E+00 1.10E+02 3.41E+01 GA 
 
CS-134   I   2.1660E-01                                      7.54E+02             
                           795.87 9.130E-02 &(  3.156E+00 9.91E+02 8.55E+01 G  
                           604.71-8.090E-01 +   7.259E+00 2.69E+02 9.76E+01 G  
                           569.32 2.849E-01 %   1.265E+01 1.27E+03 1.54E+01 G  
                           801.95-2.713E+00 +   3.529E+01 3.77E+02 8.69E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:46:31 PMPage 11
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191111.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           563.24 1.500E+00 ?(P 1.955E+01 5.11E+02 8.35E+00 G  
 
CE-139   F   4.1000E-01                                      1.38E+02             
                           165.85 4.100E-01 &(  2.100E+00 1.53E+02 7.99E+01 G  
 
Ba-140   I   8.6654E-01                                      1.28E+01             
                           537.26 4.364E-02 %(P 6.661E+00 5.95E+03 2.44E+01 G  
                           162.66 4.093E+00 &(  2.715E+01 1.98E+02 6.22E+00 G  
                           304.85-1.367E+01 +   9.987E+01 2.19E+02 4.29E+00 G  
 
La-140   I   1.7339E-01                                      1.28E+01             
                          1596.21-1.551E+00 ?(  3.763E+00 1.12E+02 9.54E+01 G  
                           487.02 1.321E+00  (P 3.355E+00 1.03E+02 4.55E+01 G  
                           328.76 5.707E+00  (P 7.456E+00 5.22E+01 2.03E+01 G  
                           815.77-1.883E-02 & P 1.285E+01 1.93E+04 2.33E+01 G  
 
CE-141   I   9.1743E-01                                      3.25E+01             
                           145.44 9.174E-01 &(  3.671E+00 1.20E+02 4.82E+01 G  
 
CE-144   I   2.3279E-07                                      2.85E+02             
                           133.54 2.328E-07 &(  1.753E+01 2.24E+09 1.11E+01 G  
 
PM-144   C  -9.8863E-01                                      3.63E+02             
                           696.54-9.886E-01 ?(P 2.193E+00 7.43E+01 9.90E+01 G  
                           618.06 4.753E-02 %   7.206E+00 4.52E+03 9.91E+01 G  
 
EU-152   F   1.9283E+00                                      4.94E+03             
                           121.78-1.659E+00 ?(  5.683E+00 1.03E+02 2.86E+01 G  
                           344.29-1.131E+00 +   1.025E+01 2.69E+02 2.65E+01 G  
                          1112.07-7.050E+00 +   4.318E+01 1.81E+02 1.36E+01 G  
                           778.92-2.074E+00 &   1.550E+01 3.06E+02 1.29E+01 G  
                           964.11 6.122E+00 &(  2.457E+01 1.19E+02 1.46E+01 G  
                           244.69 7.373E+00 &(  4.839E+01 1.97E+02 7.58E+00 G  
                          1408.00 5.745E+00 ?   1.110E+01 8.83E+01 2.10E+01 GA 
 
EU-154   I   1.5347E-01                                      3.14E+03             
                           123.10 1.535E-01  (  3.861E+00 7.48E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   9.845E+00 1.00E+03 3.52E+01 G  
                           723.36-4.630E+00 +   1.556E+01 1.00E+02 2.02E+01 G  
                           873.23-3.835E+00 +   2.057E+01 1.56E+02 1.23E+01 G  
                          1004.77-3.967E+00 +   2.242E+01 1.66E+02 1.80E+01 G  
                           996.33-1.136E+01 +   3.326E+01 8.75E+01 1.06E+01 G  
 
EU-155   I  -1.0815E+00                                      1.81E+03             
                           105.31-1.082E+00 &(  1.040E+01 2.88E+02 2.12E+01 G  
                            86.54-2.004E+00 +   1.008E+01 1.52E+02 3.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:46:31 PMPage 12
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191111.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
HF-181   F   1.3585E+00                                      4.24E+01             
                           482.00 6.924E-01 &(  2.425E+00 1.04E+02 8.05E+01 G  
                           133.02-1.491E-01 -   4.474E+00 8.95E+02 4.33E+01 G  
                           345.83 3.952E+00  (  1.785E+01 1.35E+02 1.51E+01 G  
                           136.30 3.842E+00 ?(  3.377E+01 2.63E+02 5.85E+00 G  
 
Ta-182   F   7.0333E-01                                      1.14E+02             
                          1121.30-2.251E+00  (  1.696E+01 2.23E+02 3.49E+01 G  
                          1221.41 1.881E+00  (  8.156E+00 1.88E+02 2.70E+01 G  
                          1189.05 5.104E+00  (  1.059E+01 9.08E+01 1.62E+01 G  
 
Hg-203   F  -7.2245E-01                                      4.66E+01             
                           279.20-7.224E-01 ?(  2.286E+00 9.49E+01 8.15E+01 G  
 
TL-208   N   2.9041E+00                                      6.98E+02             
                           583.02-7.871E-01  (P 3.926E+00 1.02E+02 8.45E+01 G  
                           277.28 1.760E+01  (P 1.619E+01 3.83E+01 6.31E+00 G  
                           860.56 2.055E+01  (P 6.739E+00 1.88E+01 1.24E+01 G  
 
PM-146   C   2.7184E-01                                      2.02E+03             
                           453.88-2.200E-01 &(  2.762E+00 5.02E+02 6.50E+01 G  
                           747.16 1.212E+00 ?(P 5.463E+00 1.85E+02 3.40E+01 G  
                           735.72-3.651E+00 +   9.804E+00 1.13E+02 2.25E+01 G  
 
Y-88     F  -6.5850E-01                                      1.07E+02             
                          1836.06-6.585E-01 ?(P 2.768E+00 2.26E+02 9.92E+01 G  
                           898.04-4.802E-01 & P 2.176E+00 1.12E+02 9.37E+01 G  
 
Cd-113m     -4.3241E+03                                      5.33E+03             
                           263.70-4.324E+03 &(  2.882E+04 1.98E+02 6.00E-03   K
 
Cf-251   T   1.7763E+00                                      3.28E+05             
                           176.60 1.776E+00 &(  7.747E+00 1.63E+02 1.70E+01 G  
                           227.00-9.445E+00 &   2.556E+01 1.07E+02 6.30E+00 GA 
 
Cf-249   T   1.3506E+00                                      1.28E+05             
                           387.95 9.009E-01 ?(  3.625E+00 1.20E+02 6.60E+01 G  
                           333.44 3.264E+00 &(  8.347E+00 9.96E+01 1.55E+01 G  
 
Sn-126       1.4406E+00                                      3.65E+07             
                            87.57 1.441E+00 } P 7.656E+00 8.48E+01 3.75E+01 GA 
                            64.28 1.441E+00 ?(  2.436E+01 5.05E+02 9.70E+00 G  
                            86.94 1.441E+00 }   3.330E+01 3.41E+02 9.04E+00 GA 
 
PB-210   N   5.5059E+01                                      8.14E+03             
                            46.54 5.506E+01  (P 5.452E+01 3.74E+01 4.25E+00 G  

                                 (Page 14 of 22)

Page 1348 of 1765



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:46:31 PMPage 13
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191111.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   2.3506E+01                                      6.98E+02             
                           238.63 2.351E+01  (P 2.985E+00 5.76E+00 4.33E+01 G  
                           300.03 4.081E+01 +   2.834E+01 2.75E+01 3.28E+00 GA 
 
PB-214   N   8.7157E+01                                      5.84E+05             
                           351.93 8.524E+01  (P 3.777E+00 3.55E+00 3.76E+01 G  
                           295.09 9.090E+01  (  6.569E+00 4.95E+00 1.93E+01 G  
                           242.00 8.514E+01     1.586E+01 7.80E+00 7.43E+00 GA 
 
BI-207   C   7.5529E-01                                      1.18E+04             
                          1063.66 7.553E-01 ?(P 1.731E+00 9.45E+01 7.45E+01 G  
                           569.70-1.570E-01 -   2.088E+00 3.84E+02 9.77E+01 G  
 
BI-212   N   3.8097E+01                                      6.98E+02             
                           727.17 3.810E+01  (P 1.689E+01 2.29E+01 7.55E+00 G  
                           785.42 1.372E+02 +   1.578E+02 4.99E+01 1.28E+00 GA 
 
U-235    N   4.9689E+00                                      2.57E+11             
                           143.79 3.342E+00 ?(P 1.645E+01 1.48E+02 1.10E+01 G  
                           205.33 4.989E+00  (P 2.750E+01 2.05E+02 5.01E+00 G  
                           163.38 8.459E+00 ?(P 3.299E+01 1.17E+02 5.08E+00 G  
                           185.72 9.818E+00 * P 2.267E+00 1.04E+01 5.40E+01 GA 
 
BI-214   N   7.9094E+01                                      5.84E+05             
                           609.31 7.909E+01 @(P 2.776E+00 3.83E+00 4.61E+01 G  
                          1120.29 9.241E+01 + P 9.149E+00 8.63E+00 1.51E+01 G  
                          1764.49 1.074E+02 + P 5.720E+00 8.54E+00 1.54E+01 G  
 
BI-210M  T  -1.1552E+00                                      1.10E+09             
                           265.83-1.155E+00 ?(  3.672E+00 9.54E+01 5.00E+01 G  
                           304.90-1.452E-01 %   1.517E+01 3.12E+03 2.80E+01 G  
 
AC-228   N   2.6340E+01                                      2.10E+03             
                           911.07 2.652E+01  (P 3.193E+00 1.01E+01 2.90E+01 G  
                           968.97 2.604E+01  (P 9.213E+00 1.84E+01 1.75E+01 G  
                           338.32-4.983E+00 - P 2.191E+01 1.04E+02 1.20E+01 G  
                            93.35 9.991E+00 -   4.950E+01 1.49E+02 5.56E+00 XA 
 
TH-227   N   3.0469E+00                                      7.95E+03             
                           256.24 9.030E-01  (  2.162E+01 9.27E+02 7.00E+00 G  
                           235.97 4.267E+00 ?(  2.865E+01 2.02E+02 1.23E+01 G  
                            50.14-9.957E+00 +   4.062E+01 1.23E+02 8.00E+00 G  
 
TH-229   N   1.0883E+01                                      2.68E+06             
                           193.51 1.088E+01 ?(P 2.952E+01 1.02E+02 4.40E+00 G  
                           210.85-1.119E+01 + P 5.161E+01 1.56E+02 2.99E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:46:31 PMPage 14
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191111.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-234   N   4.5523E+01                                      1.63E+12             
                            92.59 3.626E+01  (P 2.315E+01 2.05E+01 5.58E+00 G  
                            63.29 5.910E+01  (P 4.121E+01 2.23E+01 3.81E+00 G  
 
PA-231   N  -2.0188E+01                                      1.20E+07             
                           302.65-2.019E+01 &(  1.503E+02 2.23E+02 2.88E+00 G  
                           300.07-2.340E+01 +   1.775E+02 2.28E+02 2.46E+00 G  
 
PA-233   C  -1.1015E+00                                      7.82E+08             
                           312.01-1.101E+00 &(P 1.209E+01 1.55E+02 3.60E+01 G  
                           300.18-9.289E+00 +   6.987E+01 2.26E+02 6.20E+00 G  
 
PA-234   N  -1.7020E-01                                      1.63E+12             
                           131.29-2.559E+00 ?(  1.079E+01 1.27E+02 1.80E+01 G  
                           946.02 3.039E+00 ?(  1.667E+01 2.33E+02 1.34E+01 G  
                           569.47 0.000E+00 &   2.387E+01 1.00E+03 8.20E+00 G  
                           883.24 0.000E+00 &   3.288E+01 1.00E+03 9.60E+00 G  
                           880.53 7.448E+00 ?   5.070E+01 1.98E+02 6.00E+00 GA 
 
PA-234M  N  -2.5961E+01                                      1.63E+12             
                          1001.00-2.596E+01 ?(P 4.556E+02 3.97E+02 8.37E-01 G  
                           766.41-3.472E+02 +   1.599E+03 1.37E+02 2.94E-01 G  
 
AM-241   T  -8.2919E-01                                      1.58E+05             
                            59.54-8.292E-01  (  5.802E+00 2.62E+02 3.59E+01 G  
 
Ir-192   F  -7.5873E-01                                      7.40E+01             
                           316.49-7.587E-01 &(  2.299E+00 9.09E+01 8.70E+01 G  
                           468.06-6.630E-01 +   4.771E+00 2.12E+02 5.18E+01 G  
                           308.44 0.000E+00 &   1.351E+01 1.00E+03 3.18E+01 G  
 
Cs-136   F  -5.0982E-02                                      1.30E+01             
                           818.50-2.400E-01 ?(  2.178E+00 3.71E+02 1.00E+02 G  
                          1048.07 1.852E-01 ?(  2.535E+00 3.81E+02 8.00E+01 G  
                           340.57-1.082E+00 &   5.495E+00 1.51E+02 4.69E+01 G  
 
Np-239   T  -2.1513E+00                                      2.36E+00             
                           103.70-1.092E-01 %   9.892E+00 2.71E+03 2.40E+01 X  
                           106.13-2.151E+00  (  1.027E+01 1.44E+02 2.27E+01 G  
                            99.50-3.169E+00 &   1.562E+01 1.48E+02 1.50E+01 X  
 
Nd-147       4.6350E+00                                      1.11E+01             
                           531.00 4.635E+00 ?(  1.109E+01 9.63E+01 1.30E+01 G  
                            91.10 0.000E+00 -   9.840E+00 1.00E+03 2.83E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:46:31 PMPage 15
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191111.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-210   N  -7.9228E-01                                      5.84E+05             
                           799.60-7.923E-01  (  2.689E+00 1.01E+02 9.90E+01 G  
                           296.00-7.173E-01 +   5.501E+00 2.30E+02 7.90E+01 G  
                          1313.00 8.600E-01 &   1.013E+01 4.97E+02 2.10E+01 GA 
 
Kr-85    I  -7.4429E+01                                      3.92E+03             
                           513.98-7.443E+01 ?(  6.322E+02 2.50E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       781.       -33.    -0.018   122.54  -9.957E+00   
 AM-241      59.54       573.       -16.    -0.009   262.04  -8.292E-01   
 BA-133      80.99       693.       -43.    -0.024   109.62  -1.794E+00   
 EU-155      86.54      2286.       -45.    -0.025   151.56  -2.004E+00   
 Gd-153      97.50      1445.       -36.    -0.020   150.38  -1.587E+00   
 Np-239      99.50      1409.       -36.    -0.020   148.25  -3.169E+00   
 Gd-153     103.20      1427.       -36.    -0.020   148.67  -2.177E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:46:31 PMPage 16
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191111.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-155     105.31      1264.       -18.    -0.010   288.25  -1.082E+00   
 Np-239     106.13      1414.       -37.    -0.021   143.61  -2.151E+00   
 EU-152     121.78       665.       -36.    -0.020   103.06  -1.659E+00   
 CO-57      122.06       701.       -36.    -0.020   105.71  -5.541E-01   
 EU-154     123.10       622.         5.     0.003   747.56   1.535E-01   
 PA-234     131.29       923.       -34.    -0.019   126.77  -2.559E+00   
 CO-57      136.47       829.       -21.    -0.012   193.61  -2.703E+00   
 Tc-99m     140.51       763.        31.     0.017   128.67   4.881E-01   
 CE-141     145.44       705.        32.     0.018   120.14   9.174E-01   
 Ba-140     162.66       569.        17.     0.010   197.96   4.093E+00   
 CE-139     165.85       548.        22.     0.012   153.16   4.100E-01   
 Cf-251     176.60       307.        19.     0.011   162.78   1.776E+00   
 TH-229     193.51       261.        29.     0.016   101.70   1.088E+01  P
 TH-229     210.85       324.       -19.    -0.010   156.47  -1.119E+01  P
 Cf-251     227.00       312.       -31.    -0.017   106.70  -9.445E+00   
 TH-227     235.97      1445.        27.     0.015   201.60   4.267E+00   
 EU-152     244.69      1470.        28.     0.015   197.12   7.373E+00   
 TH-227     256.24       220.         3.     0.002   926.76   9.030E-01   
 Cd-113m    263.70       275.       -12.    -0.007   197.55  -4.324E+03   
 BI-210M    265.83       306.       -27.    -0.015    95.35  -1.155E+00   
 Hg-203     279.20       288.       -26.    -0.014    94.91  -7.224E-01   
 I-131      284.30       162.        23.     0.013   106.10   8.629E+00  P
 TL-210     296.00      1461.       -24.    -0.013   230.17  -7.173E-01   
 PA-231     300.07      1437.       -24.    -0.013   227.59  -2.340E+01   
 PA-233     300.18      1413.       -24.    -0.013   225.72  -9.289E+00   
 PA-231     302.65      1390.       -24.    -0.013   223.42  -2.019E+01   
 BA-133     302.85      1366.       -24.    -0.013   221.48  -3.175E+00   
 Ba-140     304.85      1342.       -24.    -0.013   219.24  -1.367E+01   
 PA-233     312.01      1326.       -16.    -0.009   154.66  -1.101E+00  P
 Ir-192     316.49       263.       -26.    -0.014    90.93  -7.587E-01   
 La-140     328.76       136.        44.     0.024    52.16   5.707E+00  P
 Cf-249     333.44        95.        19.     0.010    99.58   3.264E+00   
 Cs-136     340.57       385.       -19.    -0.010   151.48  -1.082E+00   
 EU-152     344.29       420.       -11.    -0.006   269.20  -1.131E+00   
 BA-133     356.00      1286.        18.     0.010   288.65   8.111E-01   
 BA-133     383.84       238.        19.     0.011   115.95   6.567E+00   
 Cf-249     387.95       257.        19.     0.011   120.04   9.009E-01   
 SN-113     391.69       356.       -23.    -0.013   117.28  -1.128E+00   
 SB-125     427.88       120.        -5.    -0.003   431.28  -5.720E-01   
 AG-108M    433.94        60.        15.     0.008   102.60   5.791E-01  P
 SB-125     463.37       105.        55.     0.030    29.69   1.908E+01  P
 Ir-192     468.06       191.        -9.    -0.005   212.13  -6.630E-01   
 BE-7       477.60        67.        21.     0.012    57.98   7.649E+00  P
 La-140     487.02        64.        16.     0.009   102.59   1.321E+00  P
 RU-103     497.05        88.       -19.    -0.011    99.35  -8.114E-01   
 RH-106     511.86        77.       116.     0.064    14.17   2.312E+01   
 Kr-85      513.98       196.        -8.    -0.004   250.00  -7.443E+01   
 Nd-147     531.00        48.        15.     0.008    96.34   4.635E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:46:31 PMPage 17
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191111.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134     563.24        56.         3.     0.002   511.49   1.500E+00  P
 BI-207     569.70        88.        -4.    -0.002   383.86  -1.570E-01   
 SB-125     600.50      1046.       -16.    -0.009   278.85  -4.235E+00   
 CS-134     604.71      1045.       -17.    -0.009   268.58  -8.090E-01   
 SB-125     635.89        66.       -18.    -0.010   169.35  -7.582E+00  P
 AG-110M    657.76        91.        11.     0.006   127.17   5.742E-01  P
 PM-144     696.54        69.       -19.    -0.010    74.31  -9.886E-01  P
 SB-124     722.79       179.       -18.    -0.010   106.27  -9.103E+00   
 AG-108M    722.94       161.       -18.    -0.010   100.98  -1.083E+00   
 EU-154     723.36       142.       -17.    -0.010   100.20  -4.630E+00   
 ZR-95      724.20       128.        -9.    -0.005   180.88  -1.101E+00   
 AG-110M    763.94       238.       -30.    -0.017    74.81  -7.628E+00   
 NB-95      765.79       287.       -32.    -0.018    77.01  -1.815E+00   
 PA-234M    766.41       296.       -18.    -0.010   137.23  -3.472E+02   
 EU-152     778.92        48.        -5.    -0.003   305.52  -2.074E+00   
 CS-134     795.87        87.         1.     0.001   991.21   9.130E-02   
 TL-210     799.60        83.       -13.    -0.007   100.62  -7.923E-01   
 CS-134     801.95       112.        -4.    -0.002   377.49  -2.713E+00   
 CO-58      810.77        97.         6.     0.003   254.57   3.328E-01  P
 Cs-136     818.50        52.        -4.    -0.002   371.37  -2.400E-01   
 MN-54      834.85        31.        13.     0.007    91.38   7.898E-01  P
 NB-94      871.10        36.        12.     0.007    73.95   7.868E-01   
 EU-154     873.23        63.        -7.    -0.004   156.08  -3.835E+00   
 PA-234     880.53        93.         7.     0.004   198.46   7.448E+00   
 Sc-46      889.28        91.         9.     0.005   153.56   5.795E-01   
 Y-88       898.04        38.        -7.    -0.004   111.93  -4.802E-01  P
 AG-110M    937.49       117.       -26.    -0.015    89.79  -5.125E+00   
 PA-234     946.02        42.         6.     0.003   232.74   3.039E+00   
 EU-152     964.11       112.        13.     0.007   118.75   6.122E+00   
 EU-154     996.33       102.       -17.    -0.009    87.45  -1.136E+01   
 PA-234M   1001.00       119.        -3.    -0.002   396.73  -2.596E+01  P
 EU-154    1004.77       133.       -10.    -0.006   166.33  -3.967E+00   
 Cs-136    1048.07        28.         2.     0.001   380.79   1.852E-01   
 RH-106    1050.36        39.         4.     0.002   226.38   1.903E+01   
 BI-207    1063.66        10.         7.     0.004    94.48   7.553E-01  P
 FE-59     1099.25        24.        11.     0.006    98.56   1.502E+00  P
 EU-152    1112.07       244.       -12.    -0.007   181.48  -7.050E+00   
 Ta-182    1121.30       243.       -10.    -0.006   222.71  -2.251E+00   
 CO-60     1173.24        35.       -15.    -0.009    99.83  -1.259E+00  P
 Ta-182    1189.05        15.        10.     0.006    90.83   5.104E+00   
 Ta-182    1221.41        25.         6.     0.003   187.70   1.881E+00   
 NA-22     1274.53        45.       -17.    -0.009    60.85  -1.496E+00   
 FE-59     1291.60        10.        19.     0.011    43.43   3.896E+00  P
 TL-210    1313.00        20.         2.     0.001   496.66   8.600E-01   
 CO-60     1332.50        10.         9.     0.005    87.69   7.886E-01  P
 AG-110M   1384.30        16.        10.     0.006    96.26   3.900E+00   
 EU-152    1408.00        21.        13.     0.007    88.35   5.745E+00   
 La-140    1596.21        43.       -14.    -0.008   111.96  -1.551E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:46:31 PMPage 18
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191111.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-124    1690.98        17.        -5.    -0.003   268.55  -1.202E+00  P
 Y-88      1836.06        17.        -5.    -0.003   225.65  -6.585E-01  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    7.6494E+00    7.6495E+00    5.798E+01%                1.45E+01
 NA-22  #A   -1.4956E+00   -1.4956E+00    6.085E+01%                2.99E+00
 K-40   #     1.6329E+02    1.6329E+02    7.694E+00%                1.01E+01
 Sc-46  #A    5.7949E-01    5.7950E-01    1.536E+02%                3.04E+00
 CR-51  #A    5.5698E+00    5.5699E+00    1.050E+02%                1.96E+01
 MN-54  #A    7.8980E-01    7.8981E-01    9.138E+01%                1.74E+00
 FE-59  #A    2.5394E+00    2.5394E+00    4.343E+01%                3.49E+00
 Co-56  #C    3.0494E+00    3.0494E+00    1.558E+01%                2.41E+00
 CO-57  #A   -5.5412E-01   -5.5412E-01    1.057E+02%                1.95E+00
 CO-58  #A    3.3278E-01    3.3279E-01    2.546E+02%                2.91E+00
 CO-60  #A    7.8859E-01    7.8859E-01    8.769E+01%                1.60E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.14E+01
 NB-94  #A    3.7947E-01    3.7947E-01    7.395E+01%                2.30E+00
 ZR-95  #A   -3.4336E-02   -3.4337E-02    4.599E+03%                3.88E+00
 NB-95  #A   -1.8146E+00   -1.8146E+00    7.701E+01%                4.64E+00
 RU-103 #A   -8.1138E-01   -8.1139E-01    9.935E+01%                1.98E+00
 RH-106 #A    2.1720E+00    2.1720E+00    2.264E+02%                1.75E+01
 AG-108M#A    5.7906E-01    5.7906E-01    1.026E+02%                1.47E+00
 AG-110M#A    7.7806E-01    7.7806E-01    9.626E+01%                4.35E+00
 SN-113 #A   -1.1278E+00   -1.1278E+00    1.173E+02%                4.42E+00
 SB-124 #A   -4.8266E-02   -4.8266E-02    4.411E+03%                7.14E+00
 SB-125 #A    4.5637E+00    4.5637E+00    2.969E+01%                6.15E+00
 I-131  #A    5.4537E-01    5.4541E-01    1.061E+02%                1.88E+00
 Gd-153 #A   -1.5871E+00   -1.5871E+00    1.504E+02%                7.94E+00
 Ga-68  #A    2.6710E+00    2.6966E+00    1.127E+03%                7.38E+01
 Tc-99m #A    4.8727E-01    4.8814E-01    1.287E+02%                2.09E+00
 BA-133 #A    8.1109E-01    8.1109E-01    2.886E+02%                7.81E+00
 CS-134 #A    2.1660E-01    2.1660E-01    5.115E+02%                3.16E+00
 CS-137 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.92E+00
 CE-139 #A    4.1000E-01    4.1000E-01    1.532E+02%                2.10E+00
 Ba-140 #A    8.6651E-01    8.6654E-01    1.980E+02%                6.66E+00
 La-140 #A    1.7339E-01    1.7339E-01    5.216E+01%                3.76E+00
 CE-141 #A    9.1741E-01    9.1743E-01    1.201E+02%                3.67E+00
 CE-144 #A    2.3279E-07    2.3279E-07    2.243E+09%                1.75E+01
 PM-144 #A   -9.8863E-01   -9.8863E-01    7.431E+01%                2.19E+00
 EU-152 #A    1.9283E+00    1.9283E+00    8.405E+01%                5.68E+00
 EU-154 #A    1.5347E-01    1.5347E-01    7.476E+02%                3.86E+00
 EU-155 #A   -1.0815E+00   -1.0815E+00    2.882E+02%                1.04E+01

                                 (Page 20 of 22)

Page 1354 of 1765



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:46:31 PMPage 19
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191111.An1             
                                                                                 
 HF-181  A    1.3585E+00    1.3585E+00    1.040E+02%                2.42E+00
 Ta-182 #A    7.0333E-01    7.0333E-01    9.083E+01%                1.70E+01
 Hg-203 #A   -7.2244E-01   -7.2245E-01    9.491E+01%                2.29E+00
 TL-208  A    2.9041E+00    2.9041E+00    1.881E+01%                3.93E+00
 PM-146 #A    2.7184E-01    2.7184E-01    1.849E+02%                2.76E+00
 Y-88   #A   -6.5850E-01   -6.5850E-01    2.256E+02%                2.77E+00
 Cd-113m#A   -4.3241E+03   -4.3241E+03    1.976E+02%                2.88E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                7.46E+01
 Cf-251 #A    1.7763E+00    1.7763E+00    1.628E+02%                7.75E+00
 Cf-249 #A    1.3506E+00    1.3506E+00    7.798E+01%                3.63E+00
 Sn-126 #A    1.4406E+00    1.4406E+00    5.045E+02%                2.44E+01
 PB-210       5.5059E+01    5.5059E+01    3.744E+01%                5.45E+01
 PB-212       2.3506E+01    2.3506E+01    5.756E+00%                2.98E+00
 PB-214       8.7157E+01    8.7157E+01    3.046E+00%                3.78E+00
 BI-207 #A    7.5529E-01    7.5529E-01    9.448E+01%                1.73E+00
 BI-212       3.8097E+01    3.8097E+01    2.288E+01%                1.69E+01
 U-235   A    4.9689E+00    4.9689E+00    9.276E+01%                1.64E+01
 BI-214       7.9094E+01    7.9094E+01    3.833E+00%                2.78E+00
 BI-210M#A   -1.1552E+00   -1.1552E+00    9.535E+01%                3.67E+00
 AC-228       2.6340E+01    2.6340E+01    1.009E+01%                3.19E+00
 TH-227 #A    3.0469E+00    3.0469E+00    2.016E+02%                2.16E+01
 TH-229 #A    1.0883E+01    1.0883E+01    1.017E+02%                2.95E+01
 TH-234       4.5523E+01    4.5523E+01    1.518E+01%                2.32E+01
 PA-231 #A   -2.0188E+01   -2.0188E+01    2.234E+02%                1.50E+02
 PA-233 #A   -1.1015E+00   -1.1015E+00    1.547E+02%                1.21E+01
 PA-234 #A   -1.7020E-01   -1.7020E-01    1.268E+02%                1.08E+01
 PA-234M#A   -2.5961E+01   -2.5961E+01    3.967E+02%                4.56E+02
 AM-241 #A   -8.2919E-01   -8.2919E-01    2.620E+02%                5.80E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.44E+01
 Ir-192 #A   -7.5872E-01   -7.5873E-01    9.093E+01%                2.30E+00
 Cs-136 #A   -5.0980E-02   -5.0982E-02    2.659E+02%                2.18E+00
 Np-239 #A   -2.1508E+00   -2.1513E+00    1.436E+02%                1.03E+01
 Nd-147 #A    4.6348E+00    4.6350E+00    9.634E+01%                1.11E+01
 TL-210 #A   -7.9228E-01   -7.9228E-01    1.006E+02%                2.69E+00
 Kr-85  #A   -7.4429E+01   -7.4429E+01    2.500E+02%                6.32E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.0 keV)     5.181E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.0 keV) 5.1806848E+02  Bq/Sample     
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:46:31 PMPage 20
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191111.An1             
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Test America St. Louis                    Spectrum ID: 8_Gamma_20191247 
-----------------------------------------------------------------------------                      
   Sample Description: 430282_Gamma_160-34280-A-14-B 
             Detector: Detector # 8       
             Batch ID: 430282                 
    Work Order Number: Gamma   
           Lot Number: 160-34280-A-14-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 14:16        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 14:17:32     Real Time: 1845   sec
        Analysis Time: 6/20/2019 14:48        Dead Time: 2.44   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 8_Soil_TunaCan.Clb
  Efficiency Cal Desc: 8_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 10:35
      Energy Cal Date: 2/28/2012 10:34                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 8_2019-06-08_1510.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -5.361E+00          104.3     5.592E+00    5.599E+00    1.880E+01
NA-22     -5.340E-01          116.2     6.205E-01    6.211E-01    2.145E+00
K-40       1.796E+02            7.0     1.252E+01    1.553E+01    9.470E+00
Sc-46     -2.667E-02         2318.7     6.183E-01    6.183E-01    2.293E+00
CR-51      2.757E+00          135.9     3.745E+00    3.748E+00    1.272E+01
MN-54      4.838E-01          123.0     5.951E-01    5.956E-01    1.408E+00
FE-59      2.495E-01          354.7     8.852E-01    8.853E-01    2.177E+00
Co-56      9.810E-01           48.5     4.756E-01    4.783E-01    1.664E+00
CO-57     -8.871E-02          352.5     3.127E-01    3.128E-01    1.066E+00
CO-58     -4.562E-02         1090.0     4.973E-01    4.973E-01    1.779E+00
CO-60     -2.431E-02          363.0     8.822E-02    8.823E-02    1.917E+00
ZN-65     -1.906E+00          102.4     1.952E+00    1.954E+00    6.582E+00
NB-94      9.679E-01           46.6     4.509E-01    4.537E-01    1.006E+00
ZR-95      3.878E-01          240.9     9.343E-01    9.345E-01    2.952E+00
NB-95     -8.115E-01           84.2     6.830E-01    6.843E-01    1.943E+00
RU-103     9.322E-02          519.2     4.840E-01    4.841E-01    1.204E+00
RH-106    -5.357E+00          205.5     1.101E+01    1.101E+01    3.712E+01
AG-108M    1.997E-01          255.3     5.098E-01    5.099E-01    1.200E+00
AG-110M    5.020E-01           84.2     4.225E-01    4.233E-01    3.158E+00
SN-113     5.811E-01          115.6     6.719E-01    6.725E-01    2.272E+00
SB-124     3.696E-01          242.6     8.966E-01    8.968E-01    3.042E+00
SB-125     1.328E+00           90.4     1.201E+00    1.203E+00    4.083E+00
I-131      2.117E-01          152.9     3.238E-01    3.239E-01    1.500E+00
Gd-153     1.520E+00          163.1     2.478E+00    2.480E+00    8.242E+00
Ga-68      3.729E+01           25.8     9.627E+00    9.852E+00    1.832E+01
Tc-99m    -5.597E-01          147.2     8.238E-01    8.244E-01    2.740E+00
BA-133    -8.439E-01          145.8     1.230E+00    1.231E+00    4.124E+00
CS-134     6.349E-01           83.9     5.327E-01    5.337E-01    2.296E+00
CS-137    -6.112E-01           81.3     4.969E-01    4.979E-01    2.208E+00
CE-139     4.352E-01           99.1     4.312E-01    4.331E-01    1.440E+00
Ba-140     5.198E-01          371.4     1.930E+00    1.930E+00    4.787E+00
La-140     3.803E-01          112.1     4.263E-01    4.268E-01    2.239E+00
CE-141    -1.001E+00          150.4     1.506E+00    1.507E+00    5.010E+00
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CE-144    -3.757E+00          144.5     5.430E+00    5.433E+00    1.809E+01
PM-144     3.362E-01          156.1     5.248E-01    5.251E-01    1.235E+00
EU-152     1.143E+00          117.6     1.345E+00    1.346E+00    3.638E+00
EU-154    -9.498E-01           84.2     7.999E-01    8.014E-01    2.660E+00
EU-155     2.819E-01          560.1     1.579E+00    1.579E+00    5.353E+00
HF-181    -2.622E-01          291.7     7.646E-01    7.648E-01    2.614E+00
Ta-182     8.000E-01          164.1     1.313E+00    1.313E+00    8.624E+00
Hg-203    -5.991E-01           54.7     3.275E-01    3.293E-01    1.735E+00
TL-208     9.315E+00            9.1     8.459E-01    9.742E-01    1.229E+00
PM-146     8.916E-01           73.5     6.552E-01    6.568E-01    1.564E+00
Y-88      -3.790E-01          245.0     9.284E-01    9.287E-01    2.048E+00
Cd-113m    1.678E+04           30.9     5.184E+03    5.296E+03    1.600E+04
Cd-109    -1.279E+01          171.5     2.194E+01    2.195E+01    7.293E+01
Cf-251    -2.204E-01         1119.6     2.468E+00    2.468E+00    6.392E+00
Cf-249     7.630E-01          148.7     1.134E+00    1.135E+00    2.526E+00
Sn-126     5.471E+00          109.2     5.973E+00    5.980E+00    1.990E+01
PB-210     1.682E+01          110.4     1.857E+01    1.859E+01    6.195E+01
PB-212     2.824E+01            4.6     1.296E+00    2.240E+00    2.098E+00
PB-214     1.665E+01            7.1     1.188E+00    1.469E+00    2.038E+00
BI-207    -1.235E+00           67.5     8.342E-01    8.365E-01    2.801E+00
BI-212     4.674E+01           11.9     5.548E+00    6.055E+00    4.852E+00
U-235     -5.226E+00           63.5     3.319E+00    3.330E+00    2.222E+01
BI-214     1.307E+01           11.4     1.492E+00    1.639E+00    2.405E+00
BI-210M   -7.624E-01          160.5     1.223E+00    1.224E+00    2.522E+00
AC-228     2.623E+01            7.5     1.966E+00    2.378E+00    1.527E+00
TH-227     4.276E-01           76.0     3.252E-01    3.262E-01    1.865E+01
TH-229    -1.186E+01           93.3     1.107E+01    1.111E+01    2.811E+01
TH-234     1.544E+01           33.1     5.115E+00    5.187E+00    1.930E+01
PA-231    -5.818E+00          477.1     2.776E+01    2.776E+01    9.347E+01
PA-233    -2.389E-02         3313.0     7.913E-01    7.913E-01    7.614E+00
PA-234     2.432E+00           50.1     1.219E+00    1.225E+00    1.094E+01
PA-234M    3.013E+01           91.4     2.753E+01    2.757E+01    3.210E+02
AM-241    -2.200E+00           39.8     8.751E-01    8.825E-01    5.962E+00
Np-237    -3.726E+00          178.9     6.665E+00    6.669E+00    2.215E+01
Ir-192     5.492E-01          155.5     8.541E-01    8.547E-01    2.862E+00
Cs-136     4.051E-01          103.8     4.206E-01    4.212E-01    1.518E+00
Np-239    -8.380E-01          169.6     1.421E+00    1.422E+00    4.785E+00
Nd-147    -8.846E-01          494.0     4.370E+00    4.371E+00    1.071E+01
TL-210     0.000E+00         1.#INF     3.171E-01    3.171E-01    2.206E+00
Kr-85      1.229E+02          110.1     1.353E+02    1.355E+02    4.562E+02
-----------------------------------------------------------------------------
Total      1.735E+04

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:48:55 PMPage  1
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191247.An1             
                                                                                 
 Sample description                                             
      430282_Gamma_160-34280-A-14-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det8\8_Gamma_20191247.An1

 Acquisition information
        Start time:                 6/20/2019 2:17:32 PM
        Live time:               1800
        Real time:               1845
        Dead time:                  2.44 %
        Detector ID:                    8

 Detector system                                                
      Ge 8 SN/174                                                     
                                                                      

 Calibration
        Filename:                   8_Soil_TunaCan.Clb
      8_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:34:41 AM
             Zero offset:           0.052 keV
             Gain:                  0.250 keV/channel
             Quadratic:             5.282E-10 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 10:35:20 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.39 %
             Log(Eff):             -1.098764E-01 + (-4.958544E-01*Log(E) ) + 
                                    ( -2.572270E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.71 %
             Log(Eff):             -2.525301E+01 + ( 9.398253E+00*Log(E) ) + 
                                    ( -1.000034E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.55keV )
        Stop channel:            8000 (  1999.97keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:48:55 PMPage  2
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191247.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 2:16:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       8_2019-06-08_1510.PBC
                                                 6/8/2019 3:10:53 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   25 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.2500

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.54       26. 110.38   1.01  2.005E-02    46.54   4.250    PBC<MDA PB210 
    50.14       25. 107.88   1.01  2.267E-02    50.14   8.000    PBC<MDA TH227 
    59.87       45.  37.55   0.73  2.901E-02    59.54  35.900    PBC<MDA AM241 
    63.49       41.  46.93   1.03  3.093E-02    63.29   3.810    PBC<MDA TH234 
    64.28       30. 109.17   1.03  3.146E-02    64.28   9.700    PBC<MDA Sn126 
    74.75      222.  11.85   1.03  3.614E-02
    77.16      379.   7.07   1.04  3.700E-02
    87.14      116.  24.92   0.86  3.973E-02    86.49  13.100  1.248E+01 Np237 
                                                86.54  30.700  5.323E+00 EU155 
                                                86.94   9.040  1.804E+01 Sn126 
                                                87.57  37.500  4.334E+00 Sn126 
                                                88.04   3.790  4.278E+01 Cd109 
    92.61       52.  46.79   1.05  4.072E-02    92.59   5.584    PBC<MDA TH234 
    93.37       34. 161.79   1.05  4.083E-02    93.35   5.561    PBC<MDA AC228 
    97.50       34. 163.10   1.05  4.133E-02    97.50  30.000    PBC<MDA Gd153 
    99.50       15. 362.50   1.05  4.151E-02    99.50  15.000    PBC<MDA Np239 
   105.31        5. 560.15   1.06  4.185E-02   105.31  21.200    PBC<MDA EU155 
   121.78       16. 139.99   1.07  4.148E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  2.583E-01 CO57  
   165.85       23.  99.07   1.10  3.629E-02   165.85  79.900    PBC<MDA CE139 
   185.78       99.  24.35   1.18  3.329E-02   185.72  54.000  3.046E+00 U235  
   210.85        7. 340.89   1.14  3.020E-02   210.85   2.990    PBC<MDA TH229 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:48:55 PMPage  3
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191247.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   238.73      566.   5.41   0.97  2.743E-02   238.63  43.300  2.645E+01 PB212 
   242.06       59.  25.50   1.16  2.714E-02   242.00   7.430  1.627E+01 PB214 
   263.70       46.  30.90   1.18  2.539E-02   263.70   0.006  1.678E+04 Cd113m
   277.42       38.  27.72   1.19  2.440E-02   277.28   6.310  1.377E+01 TL208 
   295.44      149.  12.34   1.02  2.322E-02   295.09  19.300  1.846E+01 PB214 
                                               296.00  79.000  4.520E+00 TL210 
   300.25       37.  30.54   1.20  2.294E-02   300.03   3.280  2.747E+01 PB212 
                                               300.07   2.460  3.663E+01 PA231 
                                               300.18   6.200    PBC<MDA PA233 
   316.49       19. 155.51   1.22  2.199E-02   316.49  87.040    PBC<MDA Ir192 
   320.08       11. 135.87   1.22  2.179E-02   320.08   9.940    PBC<MDA CR51  
   328.76       16. 168.43   1.23  2.133E-02   328.76  20.300    PBC<MDA La140 
   333.44       16. 171.64   1.23  2.110E-02   333.44  15.510    PBC<MDA Cf249 
   338.35      129.  11.95   1.36  2.085E-02   338.32  12.010  2.854E+01 AC228 
   340.57       16. 174.53   1.23  2.074E-02   340.57  46.900    PBC<MDA Cs136 
   344.29       15. 189.11   1.24  2.057E-02   344.29  26.500    PBC<MDA EU152 
   352.05      233.   8.41   1.20  2.020E-02   351.93  37.600  1.702E+01 PB214 
   383.84       15. 103.17   1.27  1.885E-02   383.84   8.940    PBC<MDA BA133 
   387.95        7. 242.78   1.27  1.869E-02   387.95  66.000    PBC<MDA Cf249 
   391.69       12. 115.63   1.27  1.855E-02   391.69  64.000    PBC<MDA SN113 
   453.88       13.  96.99   1.32  1.647E-02   453.88  65.000    PBC<MDA PM146 
   463.37       17.  90.43   1.32  1.620E-02   463.37  10.470    PBC<MDA SB125 
   487.02       15. 112.08   1.34  1.555E-02   487.02  45.500    PBC<MDA La140 
   497.05        2. 519.22   1.35  1.530E-02   497.05  90.900    PBC<MDA RU103 
   511.86       50.  26.56   2.61  1.494E-02   511.86  20.000  9.286E+00 RH106 
   513.98       14. 110.12   1.36  1.489E-02   513.98   0.430    PBC<MDA Kr85  
   537.26        3. 371.36   1.37  1.436E-02   537.26  24.390    PBC<MDA Ba140 
   563.24        4. 336.73   1.39  1.381E-02   563.24   8.350    PBC<MDA CS134 
   583.29      187.   9.08   1.38  1.342E-02   583.02  84.500  9.156E+00 TL208 
   600.50        9. 237.93   1.42  1.310E-02   600.50  17.860    PBC<MDA SB125 
   602.73        9. 242.55   1.42  1.306E-02   602.73  98.260    PBC<MDA SB124 
   604.71        9. 247.10   1.42  1.303E-02   604.71  97.620    PBC<MDA CS134 
   609.60      140.  11.41   1.56  1.294E-02   609.31  46.090  1.307E+01 BI214 
                                               610.30   5.750  1.049E+02 RU103 
   610.30        9. 251.14   1.42  1.293E-02   609.31  46.090    PBC<MDA BI214 
                                               610.30   5.750  6.405E+00 RU103 
   614.28        9. 255.27   1.43  1.286E-02   614.28  89.850    PBC<MDA AG108M
   618.06        9. 259.34   1.43  1.279E-02   618.06  99.100    PBC<MDA PM144 
   636.97        5. 152.93   1.44  1.248E-02   636.97   7.170    PBC<MDA I131  
   657.76       12.  84.16   1.45  1.215E-02   657.76  94.640    PBC<MDA AG110M
   696.54        6. 173.83   1.48  1.158E-02   696.54  99.000    PBC<MDA PM144 
   702.63       20.  46.59   1.48  1.150E-02   702.63  97.900    PBC<MDA NB94  
   724.20        5. 240.94   1.50  1.121E-02   724.20  44.150    PBC<MDA ZR95  
   727.67       71.  11.87   1.54  1.118E-02   727.17   7.550  4.674E+01 BI212 
   747.16        9. 110.43   1.51  1.093E-02   747.16  34.000    PBC<MDA PM146 
   756.73        2. 540.55   1.52  1.081E-02   756.73  54.460    PBC<MDA ZR95  
   763.94        8.  86.60   1.52  1.072E-02   763.94  22.280    PBC<MDA AG110M
   766.41       11.  91.37   1.53  1.070E-02   765.79  99.790    PBC<MDA NB95  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:48:55 PMPage  4
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191247.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               766.41   0.294  1.943E+02 PA234M
   786.17       17.  36.05   0.97  1.048E-02   785.42   1.280  7.180E+01 BI212 
   795.87       13.  83.91   1.54  1.036E-02   795.87  85.530    PBC<MDA CS134 
   815.77        3. 238.68   1.56  1.015E-02   815.77  23.280    PBC<MDA La140 
   818.50        2. 331.05   1.56  1.012E-02   818.50 100.000    PBC<MDA Cs136 
   834.85        9. 123.02   1.57  9.955E-03   834.85  99.980    PBC<MDA MN54  
   860.28       23.  46.10   1.59  9.703E-03   860.56  12.420    PBC<MDA TL208 
   871.10        4. 169.06   1.59  9.604E-03   871.10  99.890    PBC<MDA NB94  
   880.53       11.  88.41   1.60  9.517E-03   880.53   6.000    PBC<MDA PA234 
   883.24        7. 148.28   1.60  9.493E-03   883.24   9.600    PBC<MDA PA234 
   911.53      122.   9.05   1.60  9.247E-03   911.07  29.000  2.528E+01 AC228 
   946.02       16.  50.13   1.64  8.957E-03   946.02  13.400    PBC<MDA PA234 
   969.31       97.  14.11   1.65  8.776E-03   968.97  17.460  3.529E+01 AC228 
  1037.84        7. 129.65   1.69  8.278E-03  1037.84  14.130    PBC<MDA Co56  
  1048.07        5. 103.83   1.70  8.209E-03  1048.07  80.000    PBC<MDA Cs136 
  1077.40       15.  25.82   1.72  8.017E-03  1077.40   3.300  3.729E+01 Ga68  
  1099.25        2. 354.73   1.73  7.881E-03  1099.25  56.500    PBC<MDA FE59  
  1120.55       43.  20.15   2.72  7.754E-03  1120.29  15.100  2.049E+01 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  8.872E+00 Ta182 
  1173.24        2. 561.13   1.77  7.453E-03  1173.24  99.900    PBC<MDA CO60  
  1189.05        5. 164.11   1.78  7.367E-03  1189.05  16.200    PBC<MDA Ta182 
  1238.28       21.  48.48   1.81  7.114E-03  1238.28  66.070    PBC<MDA Co56  
  1313.00        4. 177.92   1.85  6.763E-03  1313.00  21.000    PBC<MDA TL210 
  1332.50       -2. 460.52   1.86  6.678E-03  1332.50  99.980    PBC<MDA CO60  
  1408.00        5. 121.64   1.90  6.366E-03  1408.00  21.005    PBC<MDA EU152 
  1461.49      213.   6.97   1.69  6.165E-03  1460.83  10.670  1.796E+02 K40   
  1764.56       10.  80.85   2.07  5.226E-03  1764.49  15.400    PBC<MDA BI214 
  1771.35        9.  95.50   2.07  5.208E-03  1771.35  15.480    PBC<MDA Co56  

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.80    74.73       234.       222. 6.131E+03   11.85   1.034  -       D
   308.46    77.15       168.       379. 1.023E+04    7.07   1.036  -       D
   348.49    87.14       212.        96. 2.418E+03   23.74   1.044  -       D
   742.96   185.78       101.       126. 3.775E+03   18.63   1.182  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:48:55 PMPage  5
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191247.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.96    46.54       393.        26.     0.014   110.38   1.012s
 TH-227    200.36    50.14       357.        25.     0.014   107.88   1.015s
 AM-241    237.95    59.54       540.       -41.    -0.023    39.79   1.022s
 TH-234    252.96    63.29       166.        41.     0.023    46.93   1.025D
 Sn-126    256.93    64.28       523.        30.     0.017   109.17   1.026 
 BA-133    323.77    80.99      1425.       -36.    -0.020   150.97   1.039s
 Np-237    345.77    86.49      1919.       -35.    -0.019   178.87   1.043 
 EU-155    345.98    86.54      1884.       -35.    -0.019   177.25   1.043s
 Sn-126    347.57    86.94      1849.       -35.    -0.019   175.56   1.044 
 Sn-126    350.09    87.57      1815.       -35.    -0.019   173.85   1.044 
 Cd-109    351.97    88.04      1767.       -35.    -0.019   171.52   1.044s
 Nd-147    364.21    91.10      1569.        -7.    -0.004   812.80   1.047s
 TH-234    370.17    92.59       268.        52.     0.029    46.79   1.048D
 AC-228    373.21    93.35      1479.        34.     0.019   161.79   1.049s
 Gd-153    389.81    97.50      1513.        34.     0.019   163.10   1.052s
 Np-239    397.81    99.50      1547.        15.     0.009   362.50   1.053s
 EU-155    421.07   105.31       315.         5.     0.003   560.15   1.058s
 Np-239    424.34   106.13       288.       -14.    -0.008   169.61   1.058s
 EU-152    486.94   121.78       258.        16.     0.009   139.99   1.071s
 CO-57     488.06   122.06       197.        -6.    -0.003   352.50   1.071s
 EU-154    492.22   123.10       281.       -29.    -0.016    84.21   1.072s
 PA-234    525.00   131.29       918.       -31.    -0.017    82.55   1.078s
 HF-181    531.92   133.02       911.       -30.    -0.017   142.27   1.079s
 CE-144    533.98   133.54       941.       -30.    -0.017   144.53   1.080s
 HF-181    545.02   136.30       972.       -30.    -0.017   146.51   1.082s
 CO-57     545.72   136.47      1209.       -34.    -0.019   144.53   1.082s
 Tc-99m    561.86   140.51      1262.       -34.    -0.019   147.18   1.085s
 U-235     574.97   143.79      1302.       -40.    -0.022    63.52   1.087s
 CE-141    581.59   145.44      1264.       -34.    -0.019   150.44   1.089s
 Ba-140    650.47   162.66       327.       -27.    -0.015    97.26   1.102s
 U-235     653.35   163.38       358.       -15.    -0.008   171.08   1.102s
 CE-139    663.24   165.85       242.        23.     0.013    99.07   1.104s
 U-235     742.71   185.72       356.       -54.    -0.030    49.90   1.119 
 TH-229    773.87   193.51       220.       -30.    -0.017    93.35   1.125s
 U-235     821.17   205.33       185.        -6.    -0.003   458.27   1.134 
 TH-229    843.24   210.85       156.         7.     0.004   340.89   1.138s
 Cf-251    907.84   227.00       152.       -11.    -0.006   221.50   1.151s
 TH-227    943.73   235.97       986.        -7.    -0.004   622.07   1.157 
 PB-212    954.37   238.63        82.       604.     0.336     4.59   1.159D
 PB-214    967.84   242.00        84.        59.     0.033    25.50   1.162D
 EU-152    978.62   244.69       979.         0.     0.000  1000.00   1.164s
 TH-227   1024.81   256.24       156.       -26.    -0.014   107.21   1.172s
 Cd-113m  1054.65   263.70        78.        46.     0.026    30.90   1.178s
 BI-210M  1063.18   265.83       137.       -17.    -0.010   160.45   1.179s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:48:55 PMPage  6
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191247.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   1108.99   277.28        37.        38.     0.021    27.72   1.188D
 Hg-203   1116.66   279.20       161.       -21.    -0.012    54.66   1.189s
 I-131    1137.05   284.30       100.       -21.    -0.012    96.92   1.193s
 PB-214   1180.22   295.09        45.       129.     0.071    11.52   1.201D
 TL-210   1183.86   296.00       590.       -19.    -0.010   185.30   1.202s
 PB-212   1199.98   300.03        46.        37.     0.021    30.54   1.205D
 PA-231   1200.14   300.07       571.       -19.    -0.010   181.94   1.205s
 PA-233   1200.58   300.18       553.       -19.    -0.010   178.96   1.205s
 PA-231   1210.46   302.65       534.        -7.    -0.004   477.12   1.207s
 BA-133   1211.27   302.85       527.         0.     0.000  1000.00   1.207s
 Ba-140   1219.26   304.85       527.         0.     0.000  1000.00   1.208s
 BI-210M  1219.45   304.90       527.         0.     0.000  1000.00   1.208s
 Ir-192   1233.62   308.44       527.         0.     0.000  1000.00   1.211s
 Ir-192   1265.82   316.49       423.        19.     0.011   155.51   1.217s
 CR-51    1280.20   320.08       101.        11.     0.006   135.87   1.219s
 La-140   1314.91   328.76       353.        16.     0.009   168.43   1.226s
 Cf-249   1333.63   333.44       369.        16.     0.009   171.64   1.229s
 AC-228   1353.28   338.35        29.       129.     0.071    11.95   1.361 
 Cs-136   1362.15   340.57       385.        16.     0.009   174.53   1.234 
 EU-152   1377.01   344.29       402.        15.     0.008   189.11   1.237 
 HF-181   1383.19   345.83       469.       -18.    -0.010   156.55   1.238s
 PB-214   1408.06   352.05        29.       233.     0.129     8.41   1.201s
 BA-133   1423.87   356.00       369.       -19.    -0.010   145.75   1.245 
 I-131    1457.81   364.48        76.        -2.    -0.001   856.35   1.252s
 BA-133   1535.24   383.84       116.        15.     0.008   103.17   1.266s
 Cf-249   1551.68   387.95       131.         7.     0.004   242.78   1.269s
 SN-113   1566.64   391.69        97.        12.     0.007   115.63   1.271 
 SB-125   1711.39   427.88        56.        -5.    -0.003   296.42   1.297s
 PM-146   1815.41   453.88        35.        13.     0.007    96.99   1.315s
 SB-125   1853.36   463.37       104.        17.     0.009    90.43   1.322 
 Ir-192   1872.14   468.06       137.       -18.    -0.010    97.04   1.325s
 BE-7     1910.28   477.60       132.       -16.    -0.009   104.32   1.332s
 HF-181   1927.89   482.00       148.        -6.    -0.003   291.66   1.335s
 La-140   1947.98   487.02       129.        15.     0.008   112.08   1.339 
 RU-103   1988.12   497.05        35.         2.     0.001   519.22   1.346s
 RH-106   2047.36   511.86        63.        50.     0.028    26.56   2.606s
 Kr-85    2055.83   513.98       114.        14.     0.008   110.12   1.357s
 Nd-147   2123.91   531.00        52.        -3.    -0.002   494.04   1.369s
 Ba-140   2148.95   537.26        35.         3.     0.002   371.36   1.373s
 CS-134   2252.86   563.24        39.         4.     0.002   336.73   1.391s
 CS-134   2277.20   569.32        45.        -2.    -0.001   479.58   1.395s
 PA-234   2277.80   569.47        47.         0.     0.000  1000.00   1.395s
 BI-207   2278.73   569.70        56.        -5.    -0.003   238.36   1.396s
 TL-208   2333.08   583.29        23.       187.     0.104     9.08   1.375s
 SB-125   2401.92   600.50       202.         9.     0.005   237.93   1.416s
 SB-124   2410.85   602.73       210.         9.     0.005   242.55   1.418s
 CS-134   2418.76   604.71       219.         9.     0.005   247.10   1.419s
 BI-214   2438.32   609.60        25.       140.     0.078    11.41   1.558 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:48:55 PMPage  7
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191247.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RU-103   2441.12   610.30       227.         9.     0.005   251.14   1.423s
 AG-108M  2457.05   614.28       236.         9.     0.005   255.27   1.426s
 PM-144   2472.18   618.06       244.         9.     0.005   259.34   1.428s
 RH-106   2487.60   621.92       308.       -12.    -0.007   205.53   1.431s
 SB-125   2543.49   635.89        38.        -2.    -0.001   590.67   1.440s
 I-131    2547.83   636.97        33.         5.     0.003   152.93   1.441s
 AG-110M  2630.98   657.76        45.        12.     0.007    84.16   1.455s
 CS-137   2646.58   661.66        67.       -11.    -0.006    81.30   1.457s
 PM-144   2786.11   696.54        24.         6.     0.003   173.83   1.480s
 NB-94    2810.46   702.63        14.        20.     0.011    46.59   1.484s
 SB-124   2891.09   722.79        96.        -3.    -0.002   465.47   1.497s
 AG-108M  2891.70   722.94        93.         0.     0.000  1000.00   1.498s
 EU-154   2893.39   723.36        93.         0.     0.000  1000.00   1.498s
 ZR-95    2896.74   724.20        76.         5.     0.003   240.94   1.498s
 BI-212   2910.62   727.67         0.        71.     0.039    11.87   1.537s
 PM-146   2942.83   735.72        37.       -15.    -0.008    91.31   1.506s
 PM-146   2988.59   747.16        19.         9.     0.005   110.43   1.513s
 ZR-95    3026.87   756.73        38.         2.     0.001   540.55   1.519s
 AG-110M  3055.73   763.94        20.         8.     0.004    86.60   1.524s
 NB-95    3063.11   765.79        55.       -16.    -0.009    84.17   1.525s
 PA-234M  3065.60   766.41        45.        11.     0.006    91.37   1.526s
 EU-152   3115.64   778.92        28.        -4.    -0.002   285.04   1.534s
 BI-212   3144.64   786.17         6.        17.     0.010    36.05   0.969s
 CS-134   3183.44   795.87        53.        13.     0.007    83.91   1.544s
 TL-210   3198.36   799.60        66.         0.     0.000  1000.00   1.547 
 CS-134   3207.77   801.95        66.         0.     0.000  1000.00   1.548s
 La-140   3263.04   815.77        21.         3.     0.002   238.68   1.557s
 Cs-136   3273.97   818.50        29.         2.     0.001   331.05   1.559s
 MN-54    3339.36   834.85        23.         9.     0.005   123.02   1.569s
 Co-56    3387.05   846.77        33.        -6.    -0.003   113.55   1.577s
 TL-208   3442.23   860.56        19.        23.     0.013    46.10   1.585 
 NB-94    3484.36   871.10        25.         4.     0.002   169.06   1.592s
 EU-154   3492.89   873.23        42.       -11.    -0.006    96.39   1.593s
 PA-234   3522.10   880.53        43.        11.     0.006    88.41   1.598s
 PA-234   3532.94   883.24        54.         7.     0.004   148.28   1.599s
 AC-228   3646.11   911.53         0.       122.     0.068     9.05   1.597s
 AG-110M  3749.96   937.49        41.       -11.    -0.006    86.90   1.633s
 PA-234   3784.07   946.02        10.        16.     0.009    50.13   1.638 
 EU-152   3856.43   964.11       138.        -4.    -0.002   418.33   1.649s
 AC-228   3875.88   968.97        46.        97.     0.054    14.11   1.652s
 EU-154   3985.31   996.33        52.       -12.    -0.007    86.72   1.668s
 PA-234M  4003.99  1001.00        69.        -4.    -0.002   275.19   1.671s
 EU-154   4019.10  1004.77        76.       -10.    -0.006   121.78   1.673s
 Co-56    4151.36  1037.84        15.         7.     0.004   129.65   1.693s
 Cs-136   4192.29  1048.07        13.         5.     0.003   103.83   1.698s
 RH-106   4201.45  1050.36        19.        -1.    -0.001   900.90   1.700s
 BI-207   4254.65  1063.66        35.       -13.    -0.007    67.54   1.708s
 Ga-68    4309.61  1077.40         0.        15.     0.008    25.82   1.716s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:48:55 PMPage  8
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191247.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 FE-59    4397.02  1099.25        10.         2.     0.001   354.73   1.728s
 EU-152   4448.32  1112.07        90.       -12.    -0.007   115.14   1.736s
 ZN-65    4462.20  1115.55        89.       -14.    -0.008   102.41   1.738s
 BI-214   4482.24  1120.55         7.        43.     0.024    20.15   2.724s
 Sc-46    4482.22  1120.55        75.        -4.    -0.002   281.64   1.740s
 CO-60    4692.97  1173.24        18.         2.     0.001   561.13   1.770 
 Ta-182   4756.23  1189.05        16.         5.     0.003   164.11   1.779 
 Ta-182   4885.67  1221.41        27.        -4.    -0.002   215.32   1.797 
 Co-56    4953.16  1238.28        16.        21.     0.012    48.48   1.806s
 NA-22    5098.16  1274.53        27.        -7.    -0.004   116.19   1.826s
 EU-154   5098.20  1274.54        33.         0.     0.000  1000.00   1.826s
 FE-59    5166.43  1291.60        17.        -7.    -0.004   138.52   1.835s
 TL-210   5252.05  1313.00        11.         4.     0.002   177.92   1.847s
 CO-60    5330.06  1332.50        19.        -2.    -0.001   460.52   1.857s
 EU-152   5632.07  1408.00         5.         5.     0.003   121.64   1.896s
 K-40     5846.01  1461.49         3.       213.     0.118     6.97   1.694 
 La-140   6384.93  1596.21        17.        -4.    -0.002   367.90   1.990s
 SB-124   6764.03  1690.98        11.        -2.    -0.001   344.64   2.034s
 BI-214   7058.07  1764.49        30.        10.     0.006    80.85   2.067s
 Co-56    7085.51  1771.35        31.         9.     0.005    95.50   2.070s
 Y-88     7344.36  1836.06        11.        -3.    -0.002   245.00   2.098s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -5.3605E+00                                      5.31E+01             
                           477.60-5.361E+00 ?(  1.880E+01 1.04E+02 1.05E+01 G  
 
NA-22    C  -5.3404E-01                                      9.50E+02             
                          1274.53-5.340E-01 ?(  2.145E+00 1.16E+02 9.99E+01 G  
 
K-40     N   1.7961E+02                                      4.66E+11             
                          1460.83 1.796E+02  (P 9.470E+00 6.97E+00 1.07E+01 G  
 
Sc-46    F  -2.6665E-02                                      8.38E+01             
                           889.28-2.667E-02 %(P 2.293E+00 2.32E+03 1.00E+02 G  
                          1120.55-3.171E-01 +   3.095E+00 2.82E+02 1.00E+02 G  
 
CR-51    F   2.7567E+00                                      2.77E+01             
                           320.08 2.757E+00 ?(  1.272E+01 1.36E+02 9.94E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:48:55 PMPage  9
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191247.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
MN-54    C   4.8377E-01                                      3.12E+02             
                           834.85 4.838E-01 ?(  1.408E+00 1.23E+02 1.00E+02 G  
 
FE-59    F   2.4954E-01                                      4.45E+01             
                          1099.25 2.495E-01 ?(  2.177E+00 3.55E+02 5.65E+01 G  
                          1291.60-1.221E+00 + P 4.058E+00 1.39E+02 4.32E+01 G  
 
Co-56    C   9.8103E-01                                      7.73E+01             
                           846.77-3.351E-01 ?(P 1.664E+00 1.14E+02 9.99E+01 G  
                          1238.28 2.482E+00 ?(  2.523E+00 4.85E+01 6.61E+01 G  
                          1037.84 3.271E+00 ?(P 9.892E+00 1.30E+02 1.41E+01 G  
                          1771.35 6.088E+00 ?   1.980E+01 9.55E+01 1.55E+01  A 
 
CO-57    C  -8.8714E-02                                      2.72E+02             
                           122.06-8.871E-02 ?(  1.066E+00 3.52E+02 8.56E+01 G  
                           136.47-4.458E+00 &   2.143E+01 1.45E+02 1.07E+01 G  
 
CO-58    C  -4.5624E-02                                      7.09E+01             
                           810.78-4.562E-02 &(  1.779E+00 1.09E+03 9.95E+01 G  
 
CO-60    F  -2.4305E-02                                      1.93E+03             
                          1332.50-1.685E-01 ?(P 1.917E+00 4.61E+02 1.00E+02 G  
                          1173.24 1.200E-01 ?(P 1.693E+00 5.61E+02 9.99E+01 G  
 
ZN-65    F  -1.9057E+00                                      2.44E+02             
                          1115.55-1.906E+00 ?(  6.582E+00 1.02E+02 5.06E+01 G  
 
NB-94    I   9.6785E-01                                      7.41E+06             
                           702.63 9.679E-01  (P 1.006E+00 4.66E+01 9.79E+01 G  
                           871.10 2.509E-01 -   1.497E+00 1.69E+02 9.99E+01 G  
 
ZR-95    I   3.8779E-01                                      6.40E+01             
                           756.73 2.283E-01 ?(P 2.952E+00 5.41E+02 5.45E+01 G  
                           724.20 5.845E-01 ?(  4.867E+00 2.41E+02 4.42E+01 G  
 
NB-95    I  -8.1147E-01                                      6.40E+01             
                           765.79-8.115E-01 ?(P 1.943E+00 8.42E+01 9.98E+01 G  
 
RU-103   I   9.3222E-02                                      3.93E+01             
                           497.05 9.322E-02 ?(  1.204E+00 5.19E+02 9.09E+01 G  
                           610.30 6.405E+00 ?   5.454E+01 2.51E+02 5.75E+00 GA 
 
RH-106   I  -5.3569E+00                                      3.74E+02             
                           621.92-5.357E+00 &(  3.712E+01 2.06E+02 9.93E+00 G  
                          1050.36-4.348E+00 & P 1.001E+02 9.01E+02 1.56E+00 G  
                           511.86 9.286E+00 ?   7.383E+00 2.66E+01 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:48:55 PMPage 10
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191247.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C   1.9970E-01                                      1.53E+05             
                           433.94-1.198E-02 %(  1.200E+00 4.03E+03 9.05E+01 G  
                           722.94 0.000E+00 +   2.595E+00 1.00E+03 9.08E+01 G  
                           614.28 4.129E-01 ?(  3.572E+00 2.55E+02 8.98E+01 G  
 
AG-110M  F   5.0203E-01                                      2.50E+02             
                           884.68-1.550E-02 %(P 3.158E+00 5.46E+03 7.27E+01 G  
                           657.76 5.798E-01 &(  1.641E+00 8.42E+01 9.46E+01 G  
                           937.49-1.916E+00 + P 5.811E+00 8.69E+01 3.44E+01 G  
                          1384.30 1.180E-01 %   6.348E+00 2.23E+03 2.43E+01 G  
                           763.94 1.860E+00  (  5.475E+00 8.66E+01 2.23E+01 G  
 
SN-113   F   5.8107E-01                                      1.15E+02             
                           391.69 5.811E-01 &(P 2.272E+00 1.16E+02 6.40E+01 G  
 
SB-124   F   3.6964E-01                                      6.02E+01             
                           602.73 3.696E-01 ?(  3.042E+00 2.43E+02 9.83E+01 G  
                          1690.98-5.000E-01 +   3.943E+00 3.45E+02 4.78E+01 G  
                           722.79-1.373E+00 +   2.213E+01 4.65E+02 1.08E+01 G  
 
SB-125   I   1.3280E+00                                      1.01E+03             
                           427.88-5.432E-01 ?(  4.083E+00 2.96E+02 2.96E+01 G  
                           600.50 2.025E+00 ?(  1.636E+01 2.38E+02 1.79E+01 G  
                           635.89-5.897E-01 +   1.243E+01 5.91E+02 1.13E+01 G  
                           463.37 5.429E+00  (  1.646E+01 9.04E+01 1.05E+01 G  
 
I-131    I   2.1171E-01                                      8.02E+00             
                           364.48-6.921E-02 &(  1.500E+00 8.56E+02 8.17E+01 G  
                           284.30-7.843E+00 +   1.865E+01 9.69E+01 6.14E+00 G  
                           636.97 3.413E+00 *(P 1.818E+01 1.53E+02 7.17E+00 G  
 
Gd-153   F   1.5195E+00                                      2.42E+02             
                            97.50 1.520E+00 ?(  8.242E+00 1.63E+02 3.00E+01 G  
                           103.20 1.397E-06 &   1.141E+01 2.44E+08 2.18E+01 G  
 
Ga-68    C   3.7287E+01                                      4.71E-02             
                          1077.40 3.729E+01 ?(  1.832E+01 2.58E+01 3.30E+00 G  
 
Tc-99m   I  -5.5970E-01                                      2.51E-01             
                           140.51-5.597E-01 &(  2.740E+00 1.47E+02 8.93E+01 G  
 
BA-133   F  -8.4394E-01                                      3.85E+03             
                           356.00-8.439E-01 ?(  4.124E+00 1.46E+02 6.20E+01 G  
                           302.85 0.000E+00 +   1.460E+01 1.00E+03 1.83E+01 G  
                           383.84 5.024E+00 &   1.744E+01 1.03E+02 8.94E+00 GA 
                            80.99-1.519E+00 +   7.625E+00 1.51E+02 3.41E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:48:55 PMPage 11
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191247.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-134   I   6.3486E-01                                      7.54E+02             
                           795.87 8.148E-01 ?(  2.296E+00 8.39E+01 8.55E+01 G  
                           604.71 3.734E-01 ?(  3.130E+00 2.47E+02 9.76E+01 G  
                           569.32-5.278E-01 &   8.964E+00 4.80E+02 1.54E+01 G  
                           801.95 0.000E+00 -   2.519E+01 1.00E+03 8.69E+00 G  
                           563.24 1.848E+00 &(P 1.536E+01 3.37E+02 8.35E+00 G  
 
CS-137   I  -6.1117E-01                                      1.10E+04             
                           661.66-6.112E-01 &(P 2.208E+00 8.13E+01 8.52E+01 G  
 
CE-139   F   4.3518E-01                                      1.38E+02             
                           165.85 4.352E-01  (  1.440E+00 9.91E+01 7.99E+01 G  
 
Ba-140   I   5.1977E-01                                      1.28E+01             
                           537.26 5.198E-01 ?(P 4.787E+00 3.71E+02 2.44E+01 G  
                           162.66-6.666E+00 &   2.161E+01 9.73E+01 6.22E+00 G  
                           304.85 0.000E+00 -   6.272E+01 1.00E+03 4.29E+00 G  
 
La-140   I   3.8035E-01                                      1.28E+01             
                          1596.21-4.114E-01 ?(P 2.239E+00 3.68E+02 9.54E+01 G  
                           487.02 1.155E+00 &(  4.362E+00 1.12E+02 4.55E+01 G  
                           328.76 2.045E+00 &(  1.157E+01 1.68E+02 2.03E+01 G  
                           815.77 6.581E-01 ?(P 5.642E+00 2.39E+02 2.33E+01 G  
 
CE-141   I  -1.0010E+00                                      3.25E+01             
                           145.44-1.001E+00 &(  5.010E+00 1.50E+02 4.82E+01 G  
 
CE-144   I  -3.7570E+00                                      2.85E+02             
                           133.54-3.757E+00 ?(  1.809E+01 1.45E+02 1.11E+01 G  
 
PM-144   C   3.3618E-01                                      3.63E+02             
                           696.54 2.954E-01 ?(P 1.235E+00 1.74E+02 9.90E+01 G  
                           618.06 3.769E-01  (  3.312E+00 2.59E+02 9.91E+01 G  
 
EU-152   F   1.1432E+00                                      4.94E+03             
                           121.78 7.733E-01 ?(  3.638E+00 1.40E+02 2.86E+01 G  
                           344.29 1.542E+00 ?(P 9.796E+00 1.89E+02 2.65E+01 G  
                          1112.07-6.297E+00 +   2.455E+01 1.15E+02 1.36E+01 G  
                           778.92-1.628E+00 +   1.114E+01 2.85E+02 1.29E+01 G  
                           964.11-1.726E+00 +   2.480E+01 4.18E+02 1.46E+01 G  
                           244.69 0.000E+00 -   4.045E+01 1.00E+03 7.58E+00 G  
                          1408.00 1.939E+00 ?   5.597E+00 1.22E+02 2.10E+01 GA 
 
EU-154   I  -9.4982E-01                                      3.14E+03             
                           123.10-9.498E-01 ?(  2.660E+00 8.42E+01 4.08E+01 G  
                          1274.54 0.000E+00 +   6.737E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 +   1.166E+01 1.00E+03 2.02E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:48:55 PMPage 12
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191247.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           873.23-5.126E+00 + P 1.552E+01 9.64E+01 1.23E+01 G  
                          1004.77-3.806E+00 +   1.576E+01 1.22E+02 1.80E+01 G  
                           996.33-7.644E+00 +   2.230E+01 8.67E+01 1.06E+01 G  
 
EU-155   I   2.8189E-01                                      1.81E+03             
                           105.31 2.819E-01  (P 5.353E+00 5.60E+02 2.12E+01 G  
                            86.54-1.590E+00 +   9.366E+00 1.77E+02 3.07E+01 G  
 
HF-181   F  -2.6217E-01                                      4.24E+01             
                           482.00-2.622E-01 &(  2.614E+00 2.92E+02 8.05E+01 G  
                           133.02-9.605E-01 &   4.552E+00 1.42E+02 4.33E+01 G  
                           345.83-3.288E+00 + P 1.864E+01 1.57E+02 1.51E+01 G  
                           136.30-7.197E+00 &   3.512E+01 1.47E+02 5.85E+00 G  
 
Ta-182   F   7.9997E-01                                      1.14E+02             
                          1121.30-3.919E-07 %(  8.624E+00 6.25E+08 3.49E+01 G  
                          1221.41-1.189E+00 + P 7.716E+00 2.15E+02 2.70E+01 G  
                          1189.05 2.523E+00  (P 9.823E+00 1.64E+02 1.62E+01 G  
 
Hg-203   F  -5.9915E-01                                      4.66E+01             
                           279.20-5.991E-01 ?(P 1.735E+00 5.47E+01 8.15E+01 G  
 
TL-208   N   9.3154E+00                                      6.98E+02             
                           583.02 9.156E+00 @(P 1.229E+00 9.08E+00 8.45E+01 G  
                           277.28 1.377E+01 + P 1.118E+01 2.77E+01 6.31E+00 G  
                           860.56 1.040E+01 ?(P 1.072E+01 4.61E+01 1.24E+01 G  
 
PM-146   C   8.9155E-01                                      2.02E+03             
                           453.88 6.712E-01 ?(  1.564E+00 9.70E+01 6.50E+01 G  
                           747.16 1.313E+00 ?(P 3.461E+00 1.10E+02 3.40E+01 G  
                           735.72-3.304E+00 +   6.957E+00 9.13E+01 2.25E+01 G  
 
Y-88     F  -3.7895E-01                                      1.07E+02             
                          1836.06-3.790E-01 ?(P 2.048E+00 2.45E+02 9.92E+01 G  
                           898.04-4.295E-03 % P 1.461E+00 1.36E+04 9.37E+01 G  
 
Cd-113m      1.6779E+04                                      5.33E+03             
                           263.70 1.678E+04 ?(  1.600E+04 3.09E+01 6.00E-03   K
 
Cd-109   F  -1.2790E+01                                      4.53E+02             
                            88.04-1.279E+01 ?(  7.293E+01 1.72E+02 3.79E+00 G  
 
Cf-251   T  -2.2039E-01                                      3.28E+05             
                           176.60-2.204E-01 %(  6.392E+00 1.12E+03 1.70E+01 G  
                           227.00-3.400E+00 +   1.860E+01 2.22E+02 6.30E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:48:55 PMPage 13
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191247.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cf-249   T   7.6303E-01                                      1.28E+05             
                           387.95 3.043E-01 &(  2.526E+00 2.43E+02 6.60E+01 G  
                           333.44 2.715E+00  (  1.565E+01 1.72E+02 1.55E+01 G  
 
Sn-126       5.4714E+00                                      3.65E+07             
                            87.57-1.295E+00 -   7.485E+00 1.74E+02 3.75E+01 GA 
                            64.28 5.471E+00  (  1.990E+01 1.09E+02 9.70E+00 G  
                            86.94-5.389E+00 +   3.145E+01 1.76E+02 9.04E+00 GA 
 
PB-210   N   1.6820E+01                                      8.14E+03             
                            46.54 1.682E+01  (P 6.195E+01 1.10E+02 4.25E+00 G  
 
PB-212   N   2.8244E+01                                      6.98E+02             
                           238.63 2.824E+01  (P 2.098E+00 4.59E+00 4.33E+01 G  
                           300.03 2.747E+01   P 2.529E+01 3.05E+01 3.28E+00 GA 
 
PB-214   N   1.6650E+01                                      5.84E+05             
                           351.93 1.702E+01 @(  2.038E+00 8.41E+00 3.76E+01 G  
                           295.09 1.592E+01  (  4.227E+00 1.15E+01 1.93E+01 G  
                           242.00 1.627E+01     1.251E+01 2.55E+01 7.43E+00 GA 
 
BI-207   C  -1.2352E+00                                      1.18E+04             
                          1063.66-1.235E+00 &(P 2.801E+00 6.75E+01 7.45E+01 G  
                           569.70-2.285E-01 + P 1.555E+00 2.38E+02 9.77E+01 G  
 
BI-212   N   4.6745E+01                                      6.98E+02             
                           727.17 4.674E+01 @(  4.852E+00 1.19E+01 7.55E+00 G  
                           785.42 7.180E+01 +   5.717E+01 3.61E+01 1.28E+00 GA 
 
U-235    N  -5.2260E+00                                      2.57E+11             
                           143.79-5.226E+00 ?(P 2.222E+01 6.35E+01 1.10E+01 G  
                           205.33-2.111E+00 + P 2.377E+01 4.58E+02 5.01E+00 G  
                           163.38-4.598E+00 + P 2.775E+01 1.71E+02 5.08E+00 G  
                           185.72-1.661E+00 + P 2.802E+00 4.99E+01 5.40E+01 GA 
 
BI-214   N   1.3074E+01                                      5.84E+05             
                           609.31 1.307E+01  (P 2.405E+00 1.14E+01 4.61E+01 G  
                          1120.29 2.049E+01 + P 7.059E+00 2.01E+01 1.51E+01 G  
                          1764.49 7.130E+00 - P 1.940E+01 8.09E+01 1.54E+01 G  
 
BI-210M  T  -7.6239E-01                                      1.10E+09             
                           265.83-7.624E-01 &(P 2.522E+00 1.60E+02 5.00E+01 G  
                           304.90 0.000E+00 +   9.610E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   2.6232E+01                                      2.10E+03             
                           911.07 2.528E+01 @(  1.527E+00 9.05E+00 2.90E+01 G  
                           968.97 3.529E+01 +   1.240E+01 1.41E+01 1.75E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:48:55 PMPage 14
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191247.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           338.32 2.854E+01  (  6.200E+00 1.19E+01 1.20E+01 G  
                            93.35 8.272E+00 -   4.451E+01 1.62E+02 5.56E+00 XA 
 
TH-227   N   4.2761E-01                                      7.95E+03             
                           256.24-7.914E+00 @(P 1.865E+01 1.07E+02 7.00E+00 G  
                           235.97-1.167E+00 &   2.432E+01 6.22E+02 1.23E+01 G  
                            50.14 7.726E+00 ?(P 2.782E+01 1.08E+02 8.00E+00 G  
 
TH-229   N  -1.1860E+01                                      2.68E+06             
                           193.51-1.186E+01 &(  2.811E+01 9.33E+01 4.40E+00 G  
                           210.85 4.441E+00 + P 3.748E+01 3.41E+02 2.99E+00 G  
 
TH-234   N   1.5438E+01                                      1.63E+12             
                            92.59 1.271E+01  (P 1.930E+01 4.68E+01 5.58E+00 G  
                            63.29 1.943E+01  (P 2.956E+01 4.69E+01 3.81E+00 G  
 
PA-231   N  -5.8183E+00                                      1.20E+07             
                           302.65-5.818E+00 ?(  9.347E+01 4.77E+02 2.88E+00 G  
                           300.07-1.844E+01 +   1.124E+02 1.82E+02 2.46E+00 G  
 
PA-233   C  -2.3885E-02                                      7.82E+08             
                           312.01-2.389E-02 %(P 7.614E+00 3.31E+03 3.60E+01 G  
                           300.18-7.322E+00 +   4.387E+01 1.79E+02 6.20E+00 G  
 
PA-234   N   2.4316E+00                                      1.63E+12             
                           131.29-2.324E+00 ?(P 1.094E+01 8.26E+01 1.80E+01 G  
                           946.02 7.406E+00 ?(  8.076E+00 5.01E+01 1.34E+01 G  
                           569.47 0.000E+00 -   1.716E+01 1.00E+03 8.20E+00 G  
                           883.24 4.405E+00 ?(  2.248E+01 1.48E+02 9.60E+00 G  
                           880.53 1.081E+01 ?   3.225E+01 8.84E+01 6.00E+00 GA 
 
PA-234M  N   3.0131E+01                                      1.63E+12             
                          1001.00-2.754E+01 ?(P 3.210E+02 2.75E+02 8.37E-01 G  
                           766.41 1.943E+02 ?(  6.001E+02 9.14E+01 2.94E-01 G  
 
AM-241   T  -2.1996E+00                                      1.58E+05             
                            59.54-2.200E+00 ?(P 5.962E+00 3.98E+01 3.59E+01 G  
 
Np-237   F  -3.7264E+00                                      2.14E+06             
                            86.49-3.726E+00 &(  2.215E+01 1.79E+02 1.31E+01 G  
 
Ir-192   F   5.4919E-01                                      7.40E+01             
                           316.49 5.492E-01 ?(  2.862E+00 1.56E+02 8.70E+01 G  
                           468.06-1.174E+00 +   3.820E+00 9.70E+01 5.18E+01 G  
                           308.44 0.000E+00 -   8.553E+00 1.00E+03 3.18E+01 G  

                                 (Page 16 of 22)

Page 1373 of 1765



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:48:55 PMPage 15
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191247.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cs-136   F   4.0506E-01                                      1.30E+01             
                           818.50 1.281E-01 ?(  1.518E+00 3.31E+02 1.00E+02 G  
                          1048.07 4.512E-01 ?(  1.632E+00 1.04E+02 8.00E+01 G  
                           340.57 9.169E-01 ?(  5.374E+00 1.75E+02 4.69E+01 G  
 
Np-239   T  -8.3804E-01                                      2.36E+00             
                           103.70-4.228E-07 %   1.036E+01 7.33E+08 2.40E+01 X  
                           106.13-8.380E-01 &(  4.785E+00 1.70E+02 2.27E+01 G  
                            99.50 1.373E+00 &   1.660E+01 3.62E+02 1.50E+01 X  
 
Nd-147      -8.8459E-01                                      1.11E+01             
                           531.00-8.846E-01 &(  1.071E+01 4.94E+02 1.30E+01 G  
                            91.10-3.346E-01 +   9.083E+00 8.13E+02 2.83E+01 G  
 
Kr-85    I   1.2288E+02                                      3.92E+03             
                           513.98 1.229E+02 &(  4.562E+02 1.10E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:48:55 PMPage 16
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191247.An1             
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54       393.        26.     0.014   110.38   1.682E+01  P
 TH-227      50.14       357.        25.     0.014   107.88   7.726E+00  P
 AM-241      59.54       540.       -41.    -0.023    39.79  -2.200E+00  P
 BA-133      80.99      1425.       -36.    -0.020   150.97  -1.519E+00   
 Np-237      86.49      1919.       -35.    -0.019   178.87  -3.726E+00   
 EU-155      86.54      1884.       -35.    -0.019   177.25  -1.590E+00   
 Cd-109      88.04      1767.       -35.    -0.019   171.52  -1.279E+01   
 Nd-147      91.10      1569.        -7.    -0.004   812.80  -3.346E-01   
 Gd-153      97.50      1513.        34.     0.019   163.10   1.520E+00   
 Np-239      99.50      1547.        15.     0.009   362.50   1.373E+00   
 EU-155     105.31       315.         5.     0.003   560.15   2.819E-01  P
 Np-239     106.13       288.       -14.    -0.008   169.61  -8.380E-01   
 EU-152     121.78       258.        16.     0.009   139.99   7.733E-01   
 CO-57      122.06       197.        -6.    -0.003   352.50  -8.871E-02   
 EU-154     123.10       281.       -29.    -0.016    84.21  -9.498E-01   
 PA-234     131.29       918.       -31.    -0.017    82.55  -2.324E+00  P
 HF-181     133.02       911.       -30.    -0.017   142.27  -9.605E-01   
 CE-144     133.54       941.       -30.    -0.017   144.53  -3.757E+00   
 HF-181     136.30       972.       -30.    -0.017   146.51  -7.197E+00   
 CO-57      136.47      1209.       -34.    -0.019   144.53  -4.458E+00   
 Tc-99m     140.51      1262.       -34.    -0.019   147.18  -5.597E-01   
 U-235      143.79      1302.       -40.    -0.022    63.52  -5.226E+00  P
 CE-141     145.44      1264.       -34.    -0.019   150.44  -1.001E+00   
 Ba-140     162.66       327.       -27.    -0.015    97.26  -6.666E+00   
 U-235      163.38       358.       -15.    -0.008   171.08  -4.598E+00  P
 CE-139     165.85       242.        23.     0.013    99.07   4.352E-01   
 U-235      185.72       356.       -54.    -0.030    49.90  -1.661E+00  P
 TH-229     193.51       220.       -30.    -0.017    93.35  -1.186E+01   
 U-235      205.33       185.        -6.    -0.003   458.27  -2.111E+00  P
 TH-229     210.85       156.         7.     0.004   340.89   4.441E+00  P
 Cf-251     227.00       152.       -11.    -0.006   221.50  -3.400E+00   
 TH-227     235.97       986.        -7.    -0.004   622.07  -1.167E+00   
 TH-227     256.24       156.       -26.    -0.014   107.21  -7.914E+00  P
 BI-210M    265.83       137.       -17.    -0.010   160.45  -7.624E-01  P
 Hg-203     279.20       161.       -21.    -0.012    54.66  -5.991E-01  P
 I-131      284.30       100.       -21.    -0.012    96.92  -7.843E+00   
 TL-210     296.00       590.       -19.    -0.010   185.30  -5.668E-01   
 PA-231     300.07       571.       -19.    -0.010   181.94  -1.844E+01   
 PA-233     300.18       553.       -19.    -0.010   178.96  -7.322E+00   
 PA-231     302.65       534.        -7.    -0.004   477.12  -5.818E+00   
 Ir-192     316.49       423.        19.     0.011   155.51   5.492E-01   
 CR-51      320.08       101.        11.     0.006   135.87   2.757E+00   
 La-140     328.76       353.        16.     0.009   168.43   2.045E+00   
 Cf-249     333.44       369.        16.     0.009   171.64   2.715E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:48:55 PMPage 17
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191247.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cs-136     340.57       385.        16.     0.009   174.53   9.169E-01   
 EU-152     344.29       402.        15.     0.008   189.11   1.542E+00  P
 HF-181     345.83       469.       -18.    -0.010   156.55  -3.288E+00  P
 BA-133     356.00       369.       -19.    -0.010   145.75  -8.439E-01   
 I-131      364.48        76.        -2.    -0.001   856.35  -6.921E-02   
 BA-133     383.84       116.        15.     0.008   103.17   5.024E+00   
 Cf-249     387.95       131.         7.     0.004   242.78   3.043E-01   
 SN-113     391.69        97.        12.     0.007   115.63   5.811E-01  P
 SB-125     427.88        56.        -5.    -0.003   296.42  -5.432E-01   
 PM-146     453.88        35.        13.     0.007    96.99   6.712E-01   
 SB-125     463.37       104.        17.     0.009    90.43   5.429E+00   
 Ir-192     468.06       137.       -18.    -0.010    97.04  -1.174E+00   
 BE-7       477.60       132.       -16.    -0.009   104.32  -5.361E+00   
 HF-181     482.00       148.        -6.    -0.003   291.66  -2.622E-01   
 La-140     487.02       129.        15.     0.008   112.08   1.155E+00   
 RU-103     497.05        35.         2.     0.001   519.22   9.322E-02   
 RH-106     511.86        63.        50.     0.028    26.56   9.286E+00   
 Kr-85      513.98       114.        14.     0.008   110.12   1.229E+02   
 Nd-147     531.00        52.        -3.    -0.002   494.04  -8.846E-01   
 Ba-140     537.26        35.         3.     0.002   371.36   5.198E-01  P
 CS-134     563.24        39.         4.     0.002   336.73   1.848E+00  P
 CS-134     569.32        45.        -2.    -0.001   479.58  -5.278E-01   
 BI-207     569.70        56.        -5.    -0.003   238.36  -2.285E-01  P
 SB-125     600.50       202.         9.     0.005   237.93   2.025E+00   
 SB-124     602.73       210.         9.     0.005   242.55   3.696E-01   
 CS-134     604.71       219.         9.     0.005   247.10   3.734E-01   
 RU-103     610.30       227.         9.     0.005   251.14   6.405E+00   
 AG-108M    614.28       236.         9.     0.005   255.27   4.129E-01   
 PM-144     618.06       244.         9.     0.005   259.34   3.769E-01   
 RH-106     621.92       308.       -12.    -0.007   205.53  -5.357E+00   
 SB-125     635.89        38.        -2.    -0.001   590.67  -5.897E-01   
 I-131      636.97        33.         5.     0.003   152.93   3.413E+00  P
 AG-110M    657.76        45.        12.     0.007    84.16   5.798E-01   
 CS-137     661.66        67.       -11.    -0.006    81.30  -6.112E-01  P
 PM-144     696.54        24.         6.     0.003   173.83   2.954E-01  P
 NB-94      702.63        14.        20.     0.011    46.59   9.679E-01  P
 SB-124     722.79        96.        -3.    -0.002   465.47  -1.373E+00   
 ZR-95      724.20        76.         5.     0.003   240.94   5.845E-01   
 PM-146     735.72        37.       -15.    -0.008    91.31  -3.304E+00   
 PM-146     747.16        19.         9.     0.005   110.43   1.313E+00  P
 ZR-95      756.73        38.         2.     0.001   540.55   2.283E-01  P
 AG-110M    763.94        20.         8.     0.004    86.60   1.860E+00   
 NB-95      765.79        55.       -16.    -0.009    84.17  -8.115E-01  P
 PA-234M    766.41        45.        11.     0.006    91.37   1.943E+02   
 EU-152     778.92        28.        -4.    -0.002   285.04  -1.628E+00   
 CS-134     795.87        53.        13.     0.007    83.91   8.148E-01   
 La-140     815.77        21.         3.     0.002   238.68   6.581E-01  P
 Cs-136     818.50        29.         2.     0.001   331.05   1.281E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:48:55 PMPage 18
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191247.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 MN-54      834.85        23.         9.     0.005   123.02   4.838E-01   
 Co-56      846.77        33.        -6.    -0.003   113.55  -3.351E-01  P
 NB-94      871.10        25.         4.     0.002   169.06   2.509E-01   
 EU-154     873.23        42.       -11.    -0.006    96.39  -5.126E+00  P
 PA-234     880.53        43.        11.     0.006    88.41   1.081E+01   
 PA-234     883.24        54.         7.     0.004   148.28   4.405E+00   
 AG-110M    937.49        41.       -11.    -0.006    86.90  -1.916E+00  P
 PA-234     946.02        10.        16.     0.009    50.13   7.406E+00   
 EU-152     964.11       138.        -4.    -0.002   418.33  -1.726E+00   
 EU-154     996.33        52.       -12.    -0.007    86.72  -7.644E+00   
 PA-234M   1001.00        69.        -4.    -0.002   275.19  -2.754E+01  P
 EU-154    1004.77        76.       -10.    -0.006   121.78  -3.806E+00   
 Co-56     1037.84        15.         7.     0.004   129.65   3.271E+00  P
 Cs-136    1048.07        13.         5.     0.003   103.83   4.512E-01   
 RH-106    1050.36        19.        -1.    -0.001   900.90  -4.348E+00  P
 BI-207    1063.66        35.       -13.    -0.007    67.54  -1.235E+00  P
 FE-59     1099.25        10.         2.     0.001   354.73   2.495E-01   
 EU-152    1112.07        90.       -12.    -0.007   115.14  -6.297E+00   
 ZN-65     1115.55        89.       -14.    -0.008   102.41  -1.906E+00   
 Sc-46     1120.55        75.        -4.    -0.002   281.64  -3.171E-01   
 CO-60     1173.24        18.         2.     0.001   561.13   1.200E-01  P
 Ta-182    1189.05        16.         5.     0.003   164.11   2.523E+00  P
 Ta-182    1221.41        27.        -4.    -0.002   215.32  -1.189E+00  P
 Co-56     1238.28        16.        21.     0.012    48.48   2.482E+00   
 NA-22     1274.53        27.        -7.    -0.004   116.19  -5.340E-01   
 FE-59     1291.60        17.        -7.    -0.004   138.52  -1.221E+00  P
 TL-210    1313.00        11.         4.     0.002   177.92   1.695E+00   
 CO-60     1332.50        19.        -2.    -0.001   460.52  -1.685E-01  P
 EU-152    1408.00         5.         5.     0.003   121.64   1.939E+00   
 La-140    1596.21        17.        -4.    -0.002   367.90  -4.114E-01  P
 SB-124    1690.98        11.        -2.    -0.001   344.64  -5.000E-01   
 Co-56     1771.35        31.         9.     0.005    95.50   6.088E+00   
 Y-88      1836.06        11.        -3.    -0.002   245.00  -3.790E-01  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -5.3604E+00   -5.3605E+00    1.043E+02%                1.88E+01
 NA-22  #A   -5.3404E-01   -5.3404E-01    1.162E+02%                2.14E+00
 K-40         1.7961E+02    1.7961E+02    6.970E+00%                9.47E+00
 Sc-46  #A   -2.6665E-02   -2.6665E-02    2.319E+03%                2.29E+00
 CR-51  #A    2.7566E+00    2.7567E+00    1.359E+02%                1.27E+01
 MN-54  #A    4.8377E-01    4.8377E-01    1.230E+02%                1.41E+00
 FE-59  #A    2.4954E-01    2.4954E-01    3.547E+02%                2.18E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:48:55 PMPage 19
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191247.An1             
                                                                                 
 Co-56  #A    9.8102E-01    9.8103E-01    4.848E+01%                1.66E+00
 CO-57  #A   -8.8714E-02   -8.8714E-02    3.525E+02%                1.07E+00
 CO-58  #A   -4.5623E-02   -4.5624E-02    1.090E+03%                1.78E+00
 CO-60  #A   -2.4305E-02   -2.4305E-02    3.630E+02%                1.92E+00
 ZN-65  #A   -1.9057E+00   -1.9057E+00    1.024E+02%                6.58E+00
 NB-94  #A    9.6785E-01    9.6785E-01    4.659E+01%                1.01E+00
 ZR-95  #A    3.8778E-01    3.8779E-01    2.409E+02%                2.95E+00
 NB-95  #A   -8.1147E-01   -8.1147E-01    8.417E+01%                1.94E+00
 RU-103 #A    9.3220E-02    9.3222E-02    5.192E+02%                1.20E+00
 RH-106 #A   -5.3568E+00   -5.3569E+00    2.055E+02%                3.71E+01
 AG-108M#A    1.9970E-01    1.9970E-01    2.553E+02%                1.20E+00
 AG-110M#A    5.0203E-01    5.0203E-01    8.416E+01%                3.16E+00
 SN-113 #A    5.8106E-01    5.8107E-01    1.156E+02%                2.27E+00
 SB-124 #A    3.6964E-01    3.6964E-01    2.426E+02%                3.04E+00
 SB-125 #A    1.3280E+00    1.3280E+00    9.043E+01%                4.08E+00
 I-131  #A    2.1169E-01    2.1171E-01    1.529E+02%                1.50E+00
 Gd-153 #A    1.5195E+00    1.5195E+00    1.631E+02%                8.24E+00
 Ga-68  #     3.6707E+01    3.7287E+01    2.582E+01%                1.83E+01
 Tc-99m #A   -5.5805E-01   -5.5970E-01    1.472E+02%                2.74E+00
 BA-133 #A   -8.4394E-01   -8.4394E-01    1.458E+02%                4.12E+00
 CS-134 #A    6.3486E-01    6.3486E-01    8.391E+01%                2.30E+00
 CS-137 #A   -6.1117E-01   -6.1117E-01    8.130E+01%                2.21E+00
 CE-139 #A    4.3518E-01    4.3518E-01    9.907E+01%                1.44E+00
 Ba-140 #A    5.1974E-01    5.1977E-01    3.714E+02%                4.79E+00
 La-140 #A    3.8032E-01    3.8035E-01    1.121E+02%                2.24E+00
 CE-141 #A   -1.0010E+00   -1.0010E+00    1.504E+02%                5.01E+00
 CE-144 #A   -3.7570E+00   -3.7570E+00    1.445E+02%                1.81E+01
 PM-144 #A    3.3618E-01    3.3618E-01    1.561E+02%                1.23E+00
 EU-152 #A    1.1432E+00    1.1432E+00    1.176E+02%                3.64E+00
 EU-154 #A   -9.4982E-01   -9.4982E-01    8.421E+01%                2.66E+00
 EU-155 #A    2.8189E-01    2.8189E-01    5.601E+02%                5.35E+00
 HF-181 #A   -2.6216E-01   -2.6217E-01    2.917E+02%                2.61E+00
 Ta-182 #A    7.9996E-01    7.9997E-01    1.641E+02%                8.62E+00
 Hg-203 #A   -5.9914E-01   -5.9915E-01    5.466E+01%                1.74E+00
 TL-208       9.3154E+00    9.3154E+00    9.081E+00%                1.23E+00
 PM-146 #A    8.9155E-01    8.9155E-01    7.349E+01%                1.56E+00
 Y-88   #A   -3.7895E-01   -3.7895E-01    2.450E+02%                2.05E+00
 Cd-113m#     1.6779E+04    1.6779E+04    3.090E+01%                1.60E+04
 Cd-109 #A   -1.2790E+01   -1.2790E+01    1.715E+02%                7.29E+01
 Cf-251 #A   -2.2039E-01   -2.2039E-01    1.120E+03%                6.39E+00
 Cf-249 #A    7.6303E-01    7.6303E-01    1.487E+02%                2.53E+00
 Sn-126  A    5.4714E+00    5.4714E+00    1.092E+02%                1.99E+01
 PB-210 #A    1.6820E+01    1.6820E+01    1.104E+02%                6.19E+01
 PB-212       2.8244E+01    2.8244E+01    4.590E+00%                2.10E+00
 PB-214       1.6650E+01    1.6650E+01    7.133E+00%                2.04E+00
 BI-207 #A   -1.2352E+00   -1.2352E+00    6.754E+01%                2.80E+00
 BI-212       4.6745E+01    4.6745E+01    1.187E+01%                4.85E+00
 U-235  #A   -5.2260E+00   -5.2260E+00    6.352E+01%                2.22E+01
 BI-214       1.3074E+01    1.3074E+01    1.141E+01%                2.41E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:48:55 PMPage 20
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191247.An1             
                                                                                 
 BI-210M#A   -7.6239E-01   -7.6239E-01    1.605E+02%                2.52E+00
 AC-228       2.6232E+01    2.6232E+01    7.494E+00%                1.53E+00
 TH-227 #A    4.2761E-01    4.2761E-01    7.604E+01%                1.86E+01
 TH-229 #A   -1.1860E+01   -1.1860E+01    9.335E+01%                2.81E+01
 TH-234  A    1.5438E+01    1.5438E+01    3.313E+01%                1.93E+01
 PA-231 #A   -5.8183E+00   -5.8183E+00    4.771E+02%                9.35E+01
 PA-233 #A   -2.3885E-02   -2.3885E-02    3.313E+03%                7.61E+00
 PA-234 #A    2.4316E+00    2.4316E+00    5.013E+01%                1.09E+01
 PA-234M#A    3.0131E+01    3.0131E+01    9.137E+01%                3.21E+02
 AM-241 #A   -2.1996E+00   -2.1996E+00    3.979E+01%                5.96E+00
 Np-237 #A   -3.7264E+00   -3.7264E+00    1.789E+02%                2.22E+01
 Ir-192 #A    5.4919E-01    5.4919E-01    1.555E+02%                2.86E+00
 Cs-136 #A    4.0504E-01    4.0506E-01    1.038E+02%                1.52E+00
 Np-239 #A   -8.3778E-01   -8.3804E-01    1.696E+02%                4.78E+00
 Nd-147 #A   -8.8453E-01   -8.8459E-01    4.940E+02%                1.07E+01
 TL-210 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.21E+00
 Kr-85  #A    1.2288E+02    1.2288E+02    1.101E+02%                4.56E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.5 to  2000.0 keV)     3.353E+02  Bq/Sample     
 Total Decayed Activity (   37.5 to  2000.0 keV) 3.3530688E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 5_Gamma_20191214 
-----------------------------------------------------------------------------                      
   Sample Description: 430282_Gamma_160-34280-A-15-B 
             Detector: Detector # 5       
             Batch ID: 430282                 
    Work Order Number: Gamma   
           Lot Number: 160-34280-A-15-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 14:13        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 14:14:22     Real Time: 1807   sec
        Analysis Time: 6/20/2019 14:45        Dead Time: 0.41   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 5_Soil_TunaCan.Clb
  Efficiency Cal Desc: 5_Soil_TunaCan_90099_032612
  Efficiency Cal Date: 3/27/2012 17:20
      Energy Cal Date: 2/28/2012 19:35                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 5_2019-06-08_1451.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       4.489E+00           95.3     4.278E+00    4.284E+00    1.448E+01
NA-22     -1.327E+00           59.9     7.948E-01    7.976E-01    2.600E+00
K-40       1.650E+02            8.0     1.325E+01    1.571E+01    1.140E+01
Sc-46      6.933E-01          117.5     8.146E-01    8.154E-01    2.776E+00
CR-51     -5.055E+00          103.3     5.222E+00    5.229E+00    1.754E+01
MN-54     -6.050E-01           30.0     1.816E-01    1.842E-01    2.355E+00
FE-59      1.317E+00           35.4     4.655E-01    4.701E-01    1.118E+00
Co-56      1.304E+00           30.4     3.964E-01    4.020E-01    1.885E+00
CO-57      3.374E-01          117.8     3.975E-01    3.979E-01    1.355E+00
CO-58     -8.461E-01           89.5     7.569E-01    7.582E-01    2.549E+00
CO-60      5.307E-01          110.2     5.847E-01    5.853E-01    1.397E+00
ZN-65      0.000E+00         1.#INF     1.714E-01    1.714E-01    5.704E+00
NB-94     -4.422E-01          211.5     9.351E-01    9.353E-01    1.921E+00
ZR-95      4.984E-01          224.5     1.119E+00    1.119E+00    2.807E+00
NB-95     -4.755E-01          138.9     6.604E-01    6.608E-01    2.271E+00
RU-103    -5.819E-01          116.7     6.789E-01    6.796E-01    1.697E+00
RH-106    -1.606E+00          428.8     6.886E+00    6.887E+00    1.703E+01
AG-108M    3.781E-01          124.3     4.701E-01    4.705E-01    1.197E+00
AG-110M    0.000E+00         1.#INF     1.389E-01    1.389E-01    4.078E+00
SN-113    -4.989E-01          186.9     9.323E-01    9.326E-01    3.175E+00
SB-124    -1.219E-02         6636.8     8.088E-01    8.088E-01    4.112E+00
SB-125    -8.171E-01          100.3     8.192E-01    8.203E-01    5.407E+00
I-131      1.343E+00           58.4     7.843E-01    7.874E-01    1.346E+00
Gd-153     1.035E+00          108.4     1.122E+00    1.124E+00    3.759E+00
Ga-68      1.769E+01           93.2     1.649E+01    1.652E+01    3.950E+01
Tc-99m     3.689E-01          125.7     4.638E-01    4.643E-01    1.554E+00
BA-133    -8.661E-01          153.3     1.328E+00    1.329E+00    4.464E+00
CS-134     2.470E+00           23.1     5.700E-01    5.841E-01    1.423E+00
CS-137    -6.728E-01          151.0     1.016E+00    1.017E+00    2.391E+00
CE-139     1.628E-01          323.8     5.271E-01    5.273E-01    1.786E+00
Ba-140     3.190E-02         6322.4     2.017E+00    2.017E+00    5.349E+00
La-140     4.307E-01          121.8     5.244E-01    5.249E-01    2.714E+00
CE-141     4.606E-01          188.7     8.693E-01    8.696E-01    2.927E+00
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CE-144    -6.522E-01          558.7     3.644E+00    3.644E+00    1.235E+01
PM-144    -9.659E-01           94.8     9.162E-01    9.176E-01    2.073E+00
EU-152     1.852E+00          112.7     2.087E+00    2.089E+00    3.957E+00
EU-154     6.626E-01          105.1     6.965E-01    6.974E-01    2.337E+00
EU-155    -1.682E+00           88.9     1.495E+00    1.497E+00    8.518E+00
HF-181     5.296E-01          121.0     6.406E-01    6.412E-01    2.182E+00
Ta-182    -1.495E+00          201.9     3.020E+00    3.021E+00    1.042E+01
Hg-203    -5.303E-01          103.7     5.498E-01    5.507E-01    1.849E+00
TL-208     1.088E+01            8.4     9.133E-01    1.074E+00    1.098E+00
PM-146     7.743E-01          106.0     8.211E-01    8.220E-01    1.721E+00
Y-88       3.904E-01          210.5     8.217E-01    8.220E-01    1.888E+00
Cd-113m   -4.337E+02         1236.9     5.364E+03    5.364E+03    1.879E+04
Cd-109     0.000E+00         1.#INF     1.689E+01    1.689E+01    5.635E+01
Cf-251     1.918E+00          104.7     2.008E+00    2.015E+00    5.417E+00
Cf-249     1.922E-01          454.4     8.734E-01    8.735E-01    3.006E+00
Sn-126     4.815E+00          102.9     4.954E+00    4.961E+00    1.655E+01
PB-210     2.577E+01           39.5     1.018E+01    1.029E+01    2.897E+01
PB-212     2.723E+01            5.0     1.363E+00    2.227E+00    2.094E+00
PB-214     1.571E+01            8.1     1.270E+00    1.510E+00    2.886E+00
BI-207     5.468E-01           78.8     4.307E-01    4.315E-01    2.322E+00
BI-212     4.079E+01           16.7     6.826E+00    7.147E+00    9.807E+00
U-235      2.701E+00          141.7     3.829E+00    3.831E+00    1.285E+01
BI-214     1.553E+01           11.0     1.709E+00    1.890E+00    2.611E+00
BI-210M   -4.890E-01          188.0     9.194E-01    9.199E-01    2.397E+00
AC-228     2.821E+01            7.8     2.194E+00    2.624E+00    1.860E+00
TH-227    -6.407E+00          106.2     6.804E+00    6.815E+00    1.750E+01
TH-229    -7.324E+00          134.0     9.810E+00    9.828E+00    2.648E+01
TH-234     1.815E+01           30.6     5.563E+00    5.654E+00    1.745E+01
PA-231    -1.639E+01          181.3     2.971E+01    2.972E+01    9.972E+01
PA-233     1.174E+00          163.0     1.915E+00    1.916E+00    6.450E+00
PA-234     1.292E+00          166.6     2.153E+00    2.154E+00    8.446E+00
PA-234M    7.397E+01           79.2     5.861E+01    5.872E+01    1.977E+02
AM-241    -8.766E-01           99.7     8.743E-01    8.754E-01    4.391E+00
Np-237     0.000E+00         1.#INF     5.380E+00    5.380E+00    1.794E+01
Ir-192     4.415E-01           92.1     4.067E-01    4.075E-01    1.371E+00
Cs-136    -1.100E+00           94.9     1.043E+00    1.045E+00    3.500E+00
Np-239     1.501E+00          154.4     2.317E+00    2.318E+00    7.744E+00
Nd-147     3.583E+00          108.3     3.881E+00    3.887E+00    9.807E+00
TL-210    -7.626E-01          105.7     8.060E-01    8.071E-01    2.730E+00
Kr-85      9.255E+01          139.0     1.287E+02    1.288E+02    4.399E+02
-----------------------------------------------------------------------------
Total      5.697E+02

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:45:14 PMPage  1
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191214.An1             
                                                                                 
 Sample description                                             
      430282_Gamma_160-34280-A-15-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_Gamma_20191214.An1

 Acquisition information
        Start time:                 6/20/2019 2:14:22 PM
        Live time:               1800
        Real time:               1807
        Dead time:                  0.41 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:45:14 PMPage  2
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191214.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 2:13:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2019-06-08_1451.PBC
                                                 6/8/2019 2:51:28 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   26 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1675

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.47       35.  39.51   0.58  1.784E-02    46.54   4.250    PBC<MDA PB210 
    50.14        7. 285.00   0.79  2.012E-02    50.14   8.000    PBC<MDA TH227 
    64.00       23. 102.90   0.80  2.757E-02    64.28   9.700    PBC<MDA Sn126 
    74.77      158.  13.55   0.81  3.149E-02
    77.10      353.   6.76   0.81  3.218E-02
    87.03      115.  14.67   0.83  3.446E-02    86.49  13.100  1.420E+01 Np237 
                                                86.54  30.700  6.059E+00 EU155 
                                                86.94   9.040  2.053E+01 Sn126 
                                                87.57  37.500  4.934E+00 Sn126 
    89.90       68.  22.49   0.83  3.492E-02
    92.74       95.  18.79   0.83  3.530E-02    92.59   5.584  2.100E+01 TH234 
                                                93.35   5.561  2.685E+01 AC228 
    97.50       20. 108.40   0.84  3.577E-02    97.50  30.000    PBC<MDA Gd153 
   106.13       22. 154.39   0.84  3.620E-02   106.13  22.700    PBC<MDA Np239 
   123.10       17. 105.12   0.86  3.575E-02   123.10  40.790    PBC<MDA EU154 
   129.05       34.  44.34   0.60  3.529E-02
   136.47       20. 117.79   0.88  3.457E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  3.042E+00 CO57  
   140.51       20. 125.72   0.88  3.411E-02   140.51  89.300    PBC<MDA Tc99m 
   143.79       18. 141.75   0.88  3.371E-02   143.79  10.960    PBC<MDA U235  
   145.44       13. 188.74   0.88  3.351E-02   145.44  48.200    PBC<MDA CE141 
   165.85        7. 323.85   0.91  3.133E-02   165.85  79.900    PBC<MDA CE139 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:45:14 PMPage  3
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191214.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   176.60       17. 104.70   0.92  2.975E-02   176.60  17.000    PBC<MDA Cf251 
   186.01       63.  31.28   0.69  2.850E-02   185.72  54.000  2.282E+00 U235  
   238.67      470.   5.58   0.75  2.319E-02   238.63  43.300  2.600E+01 PB212 
   242.04       75.  19.76   0.98  2.293E-02   242.00   7.430  2.434E+01 PB214 
   244.69       16. 249.02   0.98  2.272E-02   244.69   7.580    PBC<MDA EU152 
   277.50       31.  38.38   0.37  2.048E-02   277.28   6.310  1.338E+01 TL208 
   284.30       15. 104.33   1.02  2.006E-02   284.30   6.140    PBC<MDA I131  
   295.38      111.  11.78   1.09  1.943E-02   295.09  19.300  1.629E+01 PB214 
                                               296.00  79.000  4.024E+00 TL210 
   299.80       52.  19.77   1.27  1.918E-02   300.03   3.280  4.635E+01 PB212 
                                               300.07   2.460  6.181E+01 PA231 
                                               300.18   6.200  2.453E+01 PA233 
   312.01       14. 163.02   1.05  1.857E-02   312.01  36.000    PBC<MDA PA233 
   316.49       13.  92.11   1.05  1.835E-02   316.49  87.040    PBC<MDA Ir192 
   328.76       13. 121.76   1.07  1.778E-02   328.76  20.300    PBC<MDA La140 
   338.41      133.  12.67   0.78  1.736E-02   338.32  12.010  3.534E+01 AC228 
   351.96      175.  10.92   1.09  1.680E-02   351.93  37.600  1.541E+01 PB214 
   364.48       13.  97.84   1.10  1.632E-02   364.48  81.700    PBC<MDA I131  
   383.84       13. 115.43   1.12  1.563E-02   383.84   8.940    PBC<MDA BA133 
   387.95        4. 454.40   1.12  1.549E-02   387.95  66.000    PBC<MDA Cf249 
   433.94        9. 124.33   1.16  1.411E-02   433.94  90.480    PBC<MDA AG108M
   453.88        9. 120.04   1.18  1.360E-02   453.88  65.000    PBC<MDA PM146 
   463.37        8. 188.27   1.19  1.336E-02   463.37  10.470    PBC<MDA SB125 
   477.60       11.  95.29   1.20  1.303E-02   477.60  10.520    PBC<MDA BE7   
   482.00       10. 120.96   1.21  1.293E-02   482.00  80.500    PBC<MDA HF181 
   511.86       56.  18.56   2.48  1.230E-02   511.86  20.000  1.275E+01 RH106 
   513.98        9. 139.04   1.24  1.226E-02   513.98   0.430    PBC<MDA Kr85  
   531.00       10. 108.32   1.25  1.193E-02   531.00  13.000    PBC<MDA Nd147 
   569.32        4. 218.75   1.29  1.125E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  2.208E+00 PA234 
                                               569.70  97.740  1.853E-01 BI207 
   569.70        9.  78.75   1.29  1.125E-02   569.32  15.380  2.871E+00 CS134 
                                               569.47   8.200  5.386E+00 PA234 
                                               569.70  97.740  4.520E-01 BI207 
   583.27      183.   8.39   1.24  1.103E-02   583.02  84.500  1.088E+01 TL208 
   609.42      137.  11.00   1.22  1.063E-02   609.31  46.090  1.553E+01 BI214 
                                               610.30   5.750  1.246E+02 RU103 
   636.97        8. 101.17   1.34  1.025E-02   636.97   7.170    PBC<MDA I131  
   727.75       51.  16.73   1.07  9.170E-03   727.17   7.550  4.079E+01 BI212 
   735.72        5. 174.86   1.43  9.081E-03   735.72  22.500    PBC<MDA PM146 
   756.73        4. 224.47   1.45  8.869E-03   756.73  54.460    PBC<MDA ZR95  
   795.11       32.  23.08   1.48  8.503E-03   795.87  85.530  2.470E+00 CS134 
   801.95        9. 124.55   1.48  8.448E-03   801.95   8.690    PBC<MDA CS134 
   889.28       10. 117.49   1.55  7.747E-03   889.28  99.984    PBC<MDA Sc46  
   911.31      108.   9.68   1.60  7.591E-03   911.07  29.000  2.716E+01 AC228 
   946.02        5. 166.61   1.60  7.355E-03   946.02  13.400    PBC<MDA PA234 
   964.11       10. 144.08   1.61  7.239E-03   964.11  14.605    PBC<MDA EU152 
   969.19       68.  12.18   1.64  7.209E-03   968.97  17.460  2.994E+01 AC228 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:45:14 PMPage  4
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191214.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1001.00        8.  79.23   1.64  7.014E-03  1001.00   0.837    PBC<MDA PA234M
  1048.07        4. 122.47   1.67  6.749E-03  1048.07  80.000    PBC<MDA Cs136 
  1063.66        6. 147.67   1.68  6.666E-03  1063.66  74.500    PBC<MDA BI207 
  1077.40        6.  93.21   1.69  6.594E-03  1077.40   3.300    PBC<MDA Ga68  
  1099.25        8.  35.36   1.71  6.484E-03  1099.25  56.500  1.213E+00 FE59  
  1120.21       58.  13.24   1.72  6.381E-03  1120.29  15.100  3.366E+01 BI214 
                                              1120.55  99.987  5.085E+00 Sc46  
  1238.28       24.  30.40   1.80  5.866E-03  1238.28  66.070  3.380E+00 Co56  
  1291.60        6.  91.17   1.84  5.661E-03  1291.60  43.200    PBC<MDA FE59  
  1332.50        5. 110.17   1.87  5.514E-03  1332.50  99.980    PBC<MDA CO60  
  1460.92      162.   8.03   2.01  5.103E-03  1460.83  10.670  1.650E+02 K40   
  1765.05       31.  19.04   2.11  4.351E-03  1764.49  15.400  2.578E+01 BI214 
  1836.06        3. 210.50   2.15  4.208E-03  1836.06  99.200    PBC<MDA Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.71    74.74       149.       158. 5.015E+03   13.55   0.813  -      sD
   308.05    77.08       109.       353. 1.098E+04    6.76   0.815  -       D
   347.77    87.09       149.        84. 2.428E+03   23.36   0.825  -      sD
   359.24    89.96        83.        68. 1.949E+03   22.47   0.828  -       D
   516.01   129.05        70.        34. 9.728E+02   44.34   0.601  -      s 
   743.99   186.01        91.        63. 2.221E+03   31.28   0.692  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.43    46.47        63.        35.     0.020    39.51   0.577s
 TH-227    200.11    50.14       138.         7.     0.004   285.00   0.787 
 AM-241    237.72    59.54       220.       -14.    -0.008    99.73   0.797s
 TH-234    252.74    63.29       291.       -36.    -0.020    46.11   0.801 
 Sn-126    256.71    64.28       273.        23.     0.013   102.90   0.802s
 BA-133    323.61    80.99       254.       -13.    -0.007   166.25   0.819s
 Np-237    345.63    86.49       937.         0.     0.000   169.77   0.825A
 EU-155    345.84    86.54       898.       -26.    -0.014   166.26   0.825s
 Sn-126    347.43    86.94       872.       -26.    -0.014   163.85   0.825 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:45:14 PMPage  5
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191214.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Sn-126    349.95    87.57       808.        89.     0.050    19.86   0.826D
 Cd-109    351.83    88.04       783.         0.     0.000   155.10   0.826A
 Nd-147    364.08    91.10       757.       -26.    -0.014   152.01   0.829s
 TH-234    370.05    92.59       161.        64.     0.036    30.64   0.831D
 AC-228    373.09    93.35       701.        13.     0.007   295.33   0.832s
 Gd-153    389.70    97.50       225.        20.     0.011   108.40   0.836s
 Np-239    397.71    99.50       272.       -15.    -0.008   157.62   0.838s
 Gd-153    412.52   103.20       350.       -22.    -0.012   120.55   0.842s
 Np-239    414.52   103.70       328.       -22.    -0.012   116.70   0.842s
 EU-155    420.98   105.31       608.       -23.    -0.013    88.87   0.844 
 Np-239    424.25   106.13       576.        22.     0.012   154.39   0.845 
 EU-152    486.90   121.78       227.       -12.    -0.007   177.52   0.861s
 CO-57     488.03   122.06       239.         0.     0.000  1000.00   0.861s
 EU-154    492.18   123.10       158.        17.     0.010   105.12   0.862s
 HF-181    531.91   133.02       302.       -21.    -0.012   116.54   0.872s
 CE-144    533.97   133.54       319.        -5.    -0.003   558.74   0.873s
 HF-181    545.02   136.30       324.         0.     0.000  1000.00   0.876s
 CO-57     545.72   136.47       273.        20.     0.011   117.79   0.876 
 Tc-99m    561.88   140.51       294.        20.     0.011   125.72   0.880s
 U-235     574.99   143.79       315.        18.     0.010   141.75   0.883s
 CE-141    581.61   145.44       313.        13.     0.007   188.74   0.885s
 Ba-140    650.54   162.66       268.       -21.    -0.012   119.07   0.902 
 U-235     653.42   163.38       290.       -17.    -0.009   143.30   0.903 
 CE-139    663.32   165.85       278.         7.     0.004   323.85   0.905s
 Cf-251    706.34   176.60       100.        17.     0.010   104.70   0.916s
 U-235     742.85   185.72       186.        -3.    -0.002   683.01   0.925s
 TH-229    774.03   193.51       140.       -16.    -0.009   133.95   0.933 
 U-235     821.35   205.33       130.        -3.    -0.002   678.78   0.945s
 TH-229    843.44   210.85       147.        -4.    -0.002   528.71   0.950 
 Cf-251    908.08   227.00       103.        -3.    -0.002   545.44   0.966s
 TH-227    943.98   235.97       852.       -18.    -0.010   227.19   0.975s
 PB-212    954.64   238.63        57.       492.     0.273     5.01   0.978D
 PB-214    968.10   242.00        71.        75.     0.041    19.76   0.981D
 EU-152    978.89   244.69       763.        16.     0.009   249.02   0.984s
 TH-227   1025.11   256.24        95.       -18.    -0.010   106.19   0.995 
 BI-210M  1063.50   265.83        85.        -9.    -0.005   188.03   1.005s
 TL-208   1110.21   277.50        34.        31.     0.017    38.38   0.373s
 Hg-203   1117.00   279.20       127.       -16.    -0.009   103.68   1.017s
 I-131    1137.41   284.30        62.        15.     0.008   104.33   1.022s
 PB-214   1181.77   295.38        16.       110.     0.061    11.92   1.085s
 TL-210   1184.24   296.00       470.       -16.    -0.009   192.40   1.034s
 PB-212   1199.46   299.80        15.        52.     0.029    19.77   1.272s
 PA-231   1200.53   300.07       454.       -16.    -0.009   188.40   1.038s
 PA-233   1200.97   300.18       438.       -16.    -0.009   185.08   1.038s
 PA-231   1210.86   302.65       422.       -16.    -0.009   181.29   1.040s
 BA-133   1211.66   302.85       406.       -16.    -0.009   177.80   1.040s
 Ba-140   1219.66   304.85       390.       -16.    -0.009   173.98   1.042s
 BI-210M  1219.85   304.90       374.       -16.    -0.009   170.40   1.042s

                                 (Page 7 of 21)

Page 1387 of 1765



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:45:14 PMPage  6
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191214.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ir-192   1234.03   308.44       357.       -12.    -0.007   218.50   1.046s
 PA-233   1248.32   312.01       258.        14.     0.008   163.02   1.049s
 Ir-192   1266.25   316.49        62.        13.     0.007    92.11   1.053s
 CR-51    1280.63   320.08       136.       -16.    -0.009   103.31   1.057s
 La-140   1315.35   328.76        70.        13.     0.007   121.76   1.065s
 Cf-249   1334.08   333.44        62.        -4.    -0.002   344.23   1.070s
 AC-228   1353.99   338.41        31.       133.     0.074    12.67   0.782s
 Cs-136   1362.62   340.57       357.       -18.    -0.010   147.60   1.077s
 EU-152   1377.49   344.29       339.       -18.    -0.010   143.42   1.080 
 HF-181   1383.66   345.83       321.       -18.    -0.010    91.13   1.082s
 PB-214   1408.19   351.96        42.       175.     0.097    10.92   1.089 
 BA-133   1424.36   356.00       297.       -16.    -0.009   153.34   1.091 
 I-131    1458.32   364.48        40.        13.     0.007    97.84   1.099s
 BA-133   1535.78   383.84       114.        13.     0.007   115.43   1.117 
 Cf-249   1552.22   387.95       127.         4.     0.002   454.40   1.121 
 SN-113   1567.19   391.69       132.        -9.    -0.005   186.88   1.125s
 SB-125   1711.99   427.88        68.       -17.    -0.009   100.26   1.158 
 AG-108M  1736.25   433.94        28.         9.     0.005   124.33   1.164 
 PM-146   1816.05   453.88        28.         9.     0.005   120.04   1.182s
 SB-125   1854.01   463.37       100.         8.     0.004   188.27   1.191 
 Ir-192   1872.79   468.06       108.        -2.    -0.001   738.24   1.195s
 BE-7     1910.94   477.59        50.        11.     0.006    95.29   1.204s
 HF-181   1928.56   482.00        67.        10.     0.006   120.96   1.208s
 La-140   1948.65   487.02        48.       -12.    -0.007   116.67   1.212s
 RU-103   1988.80   497.05        48.       -12.    -0.007   116.67   1.221s
 RH-106   2048.06   511.86        27.        56.     0.031    18.56   2.485s
 Kr-85    2056.53   513.98        70.         9.     0.005   139.04   1.237s
 Nd-147   2124.62   531.00        28.        10.     0.006   108.32   1.252 
 CS-134   2277.94   569.32        30.         4.     0.002   218.75   1.286 
 PA-234   2278.54   569.47        34.         0.     0.000  1000.00   1.286s
 BI-207   2279.47   569.70        20.         9.     0.005    78.75   1.286s
 TL-208   2333.76   583.27        11.       183.     0.101     8.39   1.240 
 SB-125   2402.69   600.50       270.        -9.    -0.005   251.27   1.313s
 CS-134   2419.53   604.71       261.         0.     0.000  1000.00   1.317 
 BI-214   2438.36   609.42        19.       137.     0.076    11.00   1.221s
 RU-103   2441.89   610.30       261.         0.     0.000  1000.00   1.322s
 AG-108M  2457.82   614.28       261.         0.     0.000  1000.00   1.325s
 RH-106   2488.37   621.92        39.        -3.    -0.002   428.82   1.332s
 SB-125   2544.26   635.89        44.       -14.    -0.008   106.50   1.344s
 I-131    2548.61   636.97        30.         8.     0.004   101.17   1.345s
 CS-137   2647.36   661.66        52.       -10.    -0.006   151.01   1.366s
 PM-144   2786.90   696.54        48.       -16.    -0.009    94.85   1.395s
 NB-94    2811.25   702.63        39.        -7.    -0.004   211.46   1.400s
 SB-124   2891.88   722.79        76.        -1.    -0.001   930.73   1.417s
 AG-108M  2892.48   722.94        75.         0.     0.000  1000.00   1.417s
 EU-154   2894.17   723.36        75.         0.     0.000  1000.00   1.418s
 BI-212   2911.74   727.75         4.        51.     0.028    16.73   1.071s
 PM-146   2943.61   735.72        18.         5.     0.003   174.86   1.428s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:45:14 PMPage  7
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191214.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PM-146   2989.37   747.16        31.        -2.    -0.001   494.61   1.437s
 ZR-95    3027.65   756.73        22.         4.     0.002   224.47   1.445s
 AG-110M  3056.50   763.94        26.        -1.    -0.001   728.01   1.451s
 NB-95    3063.89   765.79        50.        -8.    -0.004   138.88   1.453s
 PA-234M  3066.38   766.41        61.         0.     0.000  1000.00   1.453s
 EU-152   3116.41   778.92        28.        -4.    -0.002   285.04   1.463s
 BI-212   3142.41   785.42        28.        -5.    -0.003    80.03   1.468s
 CS-134   3184.20   795.87        12.        32.     0.018    23.08   1.477s
 TL-210   3199.12   799.60        68.       -12.    -0.006   105.69   1.480s
 CS-134   3208.53   801.95        56.         9.     0.005   124.55   1.482 
 CO-58    3243.82   810.78        58.       -13.    -0.007    89.46   1.489s
 La-140   3263.80   815.77        71.        -2.    -0.001   516.61   1.493 
 Cs-136   3274.72   818.50       113.       -16.    -0.009    94.85   1.495s
 MN-54    3340.10   834.85        47.        -9.    -0.005    30.02   1.508s
 NB-94    3485.08   871.10        29.        -2.    -0.001   358.99   1.537s
 EU-154   3493.61   873.23        39.        -6.    -0.003   157.27   1.539s
 PA-234   3522.80   880.53        52.       -12.    -0.007    89.47   1.544s
 PA-234   3533.64   883.24        64.        -6.    -0.003   203.66   1.547s
 AG-110M  3539.41   884.68        69.         0.     0.000  1000.00   1.547s
 Sc-46    3557.79   889.28        60.        10.     0.005   117.49   1.551s
 Y-88     3592.83   898.04        23.        -5.    -0.003    50.62   1.558s
 AC-228   3645.90   911.31         0.       108.     0.060     9.68   1.604 
 AG-110M  3750.60   937.49        33.       -15.    -0.008    87.02   1.589s
 PA-234   3784.70   946.02        14.         5.     0.003   166.61   1.595s
 EU-152   3857.05   964.11        92.        10.     0.005   144.08   1.609s
 AC-228   3877.35   969.19         0.        68.     0.038    12.18   1.638 
 PA-234M  4004.55  1001.00        15.         8.     0.004    79.23   1.636s
 EU-154   4019.65  1004.77        30.        -1.     0.000   888.32   1.639s
 Co-56    4151.87  1037.84        15.        -6.    -0.004    98.12   1.664s
 Cs-136   4192.77  1048.07        10.         4.     0.002   122.47   1.671s
 RH-106   4201.93  1050.36        17.        -2.    -0.001   283.58   1.673s
 BI-207   4255.11  1063.66        15.         6.     0.003   147.67   1.682s
 Ga-68    4310.04  1077.40         5.         6.     0.003    93.21   1.692s
 FE-59    4397.41  1099.25         0.         8.     0.004    35.36   1.708s
 EU-152   4448.68  1112.07        43.         0.     0.000  1000.00   1.717 
 ZN-65    4462.56  1115.55        43.         0.     0.000  1000.00   1.720s
 BI-214   4481.51  1120.29         1.        58.     0.032    13.24   1.723 
 Sc-46    4482.57  1120.55        59.         0.     0.000  1000.00   1.723s
 Ta-182   4485.56  1121.30        70.        -6.    -0.003   201.94   1.724 
 CO-60    4693.21  1173.24        26.        -6.    -0.003   141.10   1.760s
 Ta-182   4756.42  1189.05        20.        -4.    -0.002   250.83   1.771 
 Ta-182   4885.79  1221.41        37.       -14.    -0.008   100.43   1.793 
 Co-56    4953.23  1238.28         5.        24.     0.013    30.40   1.804s
 NA-22    5098.13  1274.53        27.       -14.    -0.008    59.89   1.828s
 EU-154   5098.17  1274.54        40.         0.     0.000  1000.00   1.828s
 FE-59    5166.35  1291.60         5.         6.     0.004    91.17   1.840s
 TL-210   5251.91  1313.00        11.        -3.    -0.001   285.04   1.854s
 CO-60    5329.85  1332.50         6.         5.     0.003   110.17   1.866s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:45:14 PMPage  8
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191214.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M  5536.88  1384.30        21.        -7.    -0.004   147.85   1.899s
 EU-152   5631.62  1408.00        16.        -3.    -0.002   308.52   1.914s
 K-40     5843.10  1460.92         3.       162.     0.090     8.03   2.010 
 SB-124   6762.39  1690.98         6.        -3.    -0.001   218.12   2.076s
 BI-214   7056.06  1764.49         2.        31.     0.017    19.04   2.114 
 Co-56    7083.46  1771.35        33.         0.     0.000  1000.00   2.117s
 Y-88     7341.96  1836.06         6.         3.     0.002   210.50   2.149s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   4.4892E+00                                      5.31E+01             
                           477.60 4.489E+00 ?(  1.448E+01 9.53E+01 1.05E+01 G  
 
NA-22    C  -1.3271E+00                                      9.50E+02             
                          1274.53-1.327E+00 ?(  2.600E+00 5.99E+01 9.99E+01 G  
 
K-40     N   1.6498E+02                                      4.66E+11             
                          1460.83 1.650E+02  (P 1.140E+01 8.03E+00 1.07E+01 G  
 
Sc-46    F   6.9333E-01                                      8.38E+01             
                           889.28 6.933E-01 ?(  2.776E+00 1.17E+02 1.00E+02 G  
                          1120.55 0.000E+00 -   3.353E+00 1.00E+03 1.00E+02 G  
 
CR-51    F  -5.0549E+00                                      2.77E+01             
                           320.08-5.055E+00 ?(  1.754E+01 1.03E+02 9.94E+00 G  
 
MN-54    C  -6.0496E-01                                      3.12E+02             
                           834.85-6.050E-01 ?(P 2.355E+00 3.00E+01 1.00E+02 G  
 
FE-59    F   1.3166E+00                                      4.45E+01             
                          1099.25 1.213E+00 ?(  1.118E+00 3.54E+01 5.65E+01 G  
                          1291.60 1.452E+00 ?(  3.060E+00 9.12E+01 4.32E+01 G  
 
Co-56    C   1.3039E+00                                      7.73E+01             
                           846.77-6.887E-02 %(  1.885E+00 1.13E+03 9.99E+01 G  
                          1238.28 3.380E+00 ?(P 1.944E+00 3.04E+01 6.61E+01 G  
                          1037.84-3.688E+00 + P 1.213E+01 9.81E+01 1.41E+01 G  
                          1771.35 0.000E+00 -   2.439E+01 1.00E+03 1.55E+01  A 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:45:14 PMPage  9
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191214.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-57    C   3.3743E-01                                      2.72E+02             
                           122.06 0.000E+00  (  1.355E+00 1.00E+03 8.56E+01 G  
                           136.47 3.042E+00 &(  1.200E+01 1.18E+02 1.07E+01 G  
 
CO-58    C  -8.4606E-01                                      7.09E+01             
                           810.78-8.461E-01 ?(  2.549E+00 8.95E+01 9.95E+01 G  
 
CO-60    F   5.3075E-01                                      1.93E+03             
                          1332.50 5.307E-01 ?(P 1.397E+00 1.10E+02 1.00E+02 G  
                          1173.24-5.013E-01 + P 2.379E+00 1.41E+02 9.99E+01 G  
 
NB-94    I  -4.4219E-01                                      7.41E+06             
                           702.63-4.422E-01 ?(P 1.921E+00 2.11E+02 9.79E+01 G  
                           871.10-1.529E-01 +   1.967E+00 3.59E+02 9.99E+01 G  
 
ZR-95    I   4.9840E-01                                      6.40E+01             
                           756.73 4.984E-01 ?(  2.807E+00 2.24E+02 5.45E+01 G  
                           724.20-6.837E-02 %   5.871E+00 2.45E+03 4.42E+01 G  
 
NB-95    I  -4.7549E-01                                      6.40E+01             
                           765.79-4.755E-01 ?(  2.271E+00 1.39E+02 9.98E+01 G  
 
RU-103   I  -5.8193E-01                                      3.93E+01             
                           497.05-5.819E-01 ?(  1.697E+00 1.17E+02 9.09E+01 G  
                           610.30 0.000E+00 +   7.097E+01 1.00E+03 5.75E+00 GA 
 
RH-106   I  -1.6058E+00                                      3.74E+02             
                           621.92-1.606E+00 ?(  1.703E+01 4.29E+02 9.93E+00 G  
                          1050.36-1.177E+01 + P 1.166E+02 2.84E+02 1.56E+00 G  
                           511.86 1.275E+01 ?   6.047E+00 1.86E+01 2.00E+01 GA 
 
AG-108M  C   3.7806E-01                                      1.53E+05             
                           433.94 3.781E-01 &(P 1.197E+00 1.24E+02 9.05E+01 G  
                           722.94 0.000E+00 -   2.858E+00 1.00E+03 9.08E+01 G  
                           614.28 0.000E+00 -   4.567E+00 1.00E+03 8.98E+01 G  
 
SN-113   F  -4.9887E-01                                      1.15E+02             
                           391.69-4.989E-01 ?(  3.175E+00 1.87E+02 6.40E+01 G  
 
SB-124   F  -1.2187E-02                                      6.02E+01             
                           602.73-1.219E-02 %(P 4.112E+00 6.64E+03 9.83E+01 G  
                          1690.98-6.873E-01 +   3.557E+00 2.18E+02 4.78E+01 G  
                           722.79-7.435E-01 +   2.421E+01 9.31E+02 1.08E+01 G  
 
SB-125   I  -8.1711E-01                                      1.01E+03             
                           427.88-2.183E+00 &(  5.407E+00 1.00E+02 2.96E+01 G  
                           600.50-2.697E+00 +   2.293E+01 2.51E+02 1.79E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:45:14 PMPage 10
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191214.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           635.89-6.804E+00 + P 1.605E+01 1.06E+02 1.13E+01 G  
                           463.37 3.044E+00  (  1.961E+01 1.88E+02 1.05E+01 G  
 
I-131    I   1.3431E+00                                      8.02E+00             
                           364.48 5.283E-01  (  1.346E+00 9.78E+01 8.17E+01 G  
                           284.30 6.601E+00 ?(P 1.782E+01 1.04E+02 6.14E+00 G  
                           636.97 6.125E+00 &(  2.120E+01 1.01E+02 7.17E+00 G  
 
Gd-153   F   1.0353E+00                                      2.42E+02             
                            97.50 1.035E+00 ?(  3.759E+00 1.08E+02 3.00E+01 G  
                           103.20-1.574E+00 +   6.347E+00 1.21E+02 2.18E+01 G  
 
Ga-68    C   1.7691E+01                                      4.71E-02             
                          1077.40 1.769E+01 ?(  3.950E+01 9.32E+01 3.30E+00 G  
 
Tc-99m   I   3.6892E-01                                      2.51E-01             
                           140.51 3.689E-01 ?(  1.554E+00 1.26E+02 8.93E+01 G  
 
BA-133   F  -8.6614E-01                                      3.85E+03             
                           356.00-8.661E-01 ?(  4.464E+00 1.53E+02 6.20E+01 G  
                           302.85-2.577E+00 +   1.538E+01 1.78E+02 1.83E+01 G  
                           383.84 5.352E+00     2.086E+01 1.15E+02 8.94E+00 GA 
                            80.99-6.333E-01 + P 3.781E+00 1.66E+02 3.41E+01 GA 
 
CS-134   I   2.4701E+00                                      7.54E+02             
                           795.87 2.470E+00 &(  1.423E+00 2.31E+01 8.55E+01 G  
                           604.71 0.000E+00 -   4.148E+00 1.00E+03 9.76E+01 G  
                           569.32 1.177E+00 -   9.108E+00 2.19E+02 1.54E+01 G  
                           801.95 6.688E+00 +   2.848E+01 1.25E+02 8.69E+00 G  
                           563.24-2.025E-01 % P 1.977E+01 3.04E+03 8.35E+00 G  
 
CS-137   I  -6.7283E-01                                      1.10E+04             
                           661.66-6.728E-01 ?(P 2.391E+00 1.51E+02 8.52E+01 G  
 
CE-139   F   1.6275E-01                                      1.38E+02             
                           165.85 1.628E-01 ?(  1.786E+00 3.24E+02 7.99E+01 G  
 
Ba-140   I   3.1897E-02                                      1.28E+01             
                           537.26 3.190E-02 %(P 5.349E+00 6.32E+03 2.44E+01 G  
                           162.66-6.141E+00 & P 2.269E+01 1.19E+02 6.22E+00 G  
                           304.85-1.109E+01 +   6.479E+01 1.74E+02 4.29E+00 G  
 
La-140   I   4.3070E-01                                      1.28E+01             
                          1596.21 9.071E-02 %(P 2.714E+00 1.32E+03 9.54E+01 G  
                           487.02-1.143E+00 +   3.333E+00 1.17E+02 4.55E+01 G  
                           328.76 2.029E+00 &(P 6.411E+00 1.22E+02 2.03E+01 G  
                           815.77-6.649E-01 +   1.200E+01 5.17E+02 2.33E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:45:14 PMPage 11
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191214.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-141   I   4.6058E-01                                      3.25E+01             
                           145.44 4.606E-01 *(  2.927E+00 1.89E+02 4.82E+01 G  
 
CE-144   I  -6.5219E-01                                      2.85E+02             
                           133.54-6.522E-01  (  1.235E+01 5.59E+02 1.11E+01 G  
 
PM-144   C  -9.6594E-01                                      3.63E+02             
                           696.54-9.659E-01 &(P 2.073E+00 9.48E+01 9.90E+01 G  
                           618.06-2.251E-02 % P 4.165E+00 3.58E+03 9.91E+01 G  
 
EU-152   F   1.8521E+00                                      4.94E+03             
                           121.78-6.599E-01 *(  3.957E+00 1.78E+02 2.86E+01 G  
                           344.29-2.254E+00 +   1.084E+01 1.43E+02 2.65E+01 G  
                          1112.07 0.000E+00 +   2.110E+01 1.00E+03 1.36E+01 G  
                           778.92-1.984E+00 +   1.357E+01 2.85E+02 1.29E+01 G  
                           964.11 5.089E+00  (  2.497E+01 1.44E+02 1.46E+01 G  
                           244.69 5.088E+00 ?(P 4.240E+01 2.49E+02 7.58E+00 G  
                          1408.00-1.507E+00 +   1.073E+01 3.09E+02 2.10E+01 GA 
 
EU-154   I   6.6261E-01                                      3.14E+03             
                           123.10 6.626E-01 ?(P 2.337E+00 1.05E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   8.909E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 -   1.285E+01 1.00E+03 2.02E+01 G  
                           873.23-3.358E+00 +   1.835E+01 1.57E+02 1.23E+01 G  
                          1004.77-3.867E-01 -   1.243E+01 8.88E+02 1.80E+01 G  
                           996.33-4.962E-01 %   2.413E+01 1.36E+03 1.06E+01 G  
 
EU-155   I  -1.6818E+00                                      1.81E+03             
                           105.31-1.682E+00 ?(P 8.518E+00 8.89E+01 2.12E+01 G  
                            86.54-1.352E+00 }   7.496E+00 1.66E+02 3.07E+01 G  
 
HF-181   F   5.2965E-01                                      4.24E+01             
                           482.00 5.296E-01 ?(  2.182E+00 1.21E+02 8.05E+01 G  
                           133.02-7.884E-01 +   3.075E+00 1.17E+02 4.33E+01 G  
                           345.83-3.991E+00 + P 1.863E+01 9.11E+01 1.51E+01 G  
                           136.30 0.000E+00 -   2.378E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F  -1.4954E+00                                      1.14E+02             
                          1121.30-1.495E+00  (  1.042E+01 2.02E+02 3.49E+01 G  
                          1221.41-4.970E+00 +   1.081E+01 1.00E+02 2.70E+01 G  
                          1189.05-2.260E+00 +   1.331E+01 2.51E+02 1.62E+01 G  
 
Hg-203   F  -5.3030E-01                                      4.66E+01             
                           279.20-5.303E-01 ?(  1.849E+00 1.04E+02 8.15E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:45:14 PMPage 12
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191214.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-208   N   1.0885E+01                                      6.98E+02             
                           583.02 1.088E+01  (P 1.098E+00 8.39E+00 8.45E+01 G  
                           277.28 1.338E+01 + P 1.283E+01 3.84E+01 6.31E+00 G  
                           860.56-3.745E-01 &   1.648E+01 1.82E+03 1.24E+01 G  
 
PM-146   C   7.7425E-01                                      2.02E+03             
                           453.88 5.651E-01 ?(P 1.721E+00 1.20E+02 6.50E+01 G  
                           747.16-3.290E-01 - P 5.208E+00 4.95E+02 3.40E+01 G  
                           735.72 1.378E+00 &(P 6.102E+00 1.75E+02 2.25E+01 G  
 
Y-88     F   3.9035E-01                                      1.07E+02             
                          1836.06 3.904E-01 ?(P 1.888E+00 2.11E+02 9.92E+01 G  
                           898.04-4.131E-01 + P 1.947E+00 5.06E+01 9.37E+01 G  
 
Cd-113m     -4.3368E+02                                      5.33E+03             
                           263.70-4.337E+02 %(  1.879E+04 1.24E+03 6.00E-03   K
 
Cf-251   T   1.9178E+00                                      3.28E+05             
                           176.60 1.918E+00 *(  5.417E+00 1.05E+02 1.70E+01 G  
                           227.00-1.216E+00 -   1.827E+01 5.45E+02 6.30E+00 GA 
 
Cf-249   T   1.9222E-01                                      1.28E+05             
                           387.95 1.922E-01 &(  3.006E+00 4.54E+02 6.60E+01 G  
                           333.44-8.833E-01 +   8.052E+00 3.44E+02 1.55E+01 G  
 
Sn-126       4.8147E+00                                      3.65E+07             
                            87.57 3.831E+00 }   5.799E+00 1.99E+01 3.75E+01 GA 
                            64.28 4.815E+00 ?(  1.655E+01 1.03E+02 9.70E+00 G  
                            86.94-4.583E+00 +   2.505E+01 1.64E+02 9.04E+00 GA 
 
PB-210   N   2.5766E+01                                      8.14E+03             
                            46.54 2.577E+01 *(P 2.897E+01 3.95E+01 4.25E+00 G  
 
PB-212   N   2.7232E+01                                      6.98E+02             
                           238.63 2.723E+01  (P 2.094E+00 5.01E+00 4.33E+01 G  
                           300.03 4.635E+01 + P 1.806E+01 1.98E+01 3.28E+00 GA 
 
PB-214   N   1.5710E+01                                      5.84E+05             
                           351.93 1.541E+01  (P 2.886E+00 1.09E+01 3.76E+01 G  
                           295.09 1.629E+01  (P 3.154E+00 1.19E+01 1.93E+01 G  
                           242.00 2.434E+01 +   1.372E+01 1.98E+01 7.43E+00 GA 
 
BI-207   C   5.4684E-01                                      1.18E+04             
                          1063.66 6.713E-01 ?(  2.322E+00 1.48E+02 7.45E+01 G  
                           569.70 4.520E-01 *(  1.199E+00 7.88E+01 9.77E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:45:14 PMPage 13
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191214.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-212   N   4.0789E+01                                      6.98E+02             
                           727.17 4.079E+01 *(  9.807E+00 1.67E+01 7.55E+00 G  
                           785.42-2.757E+01 - P 1.392E+02 8.00E+01 1.28E+00 GA 
 
U-235    N   2.7011E+00                                      2.57E+11             
                           143.79 2.701E+00 ?(P 1.285E+01 1.42E+02 1.10E+01 G  
                           205.33-1.267E+00 -   2.358E+01 6.79E+02 5.01E+00 G  
                           163.38-6.007E+00 +   2.891E+01 1.43E+02 5.08E+00 G  
                           185.72-1.021E-01 -   2.388E+00 6.83E+02 5.40E+01 GA 
 
BI-214   N   1.5529E+01                                      5.84E+05             
                           609.31 1.553E+01  (P 2.611E+00 1.10E+01 4.61E+01 G  
                          1120.29 3.366E+01 + P 4.249E+00 1.32E+01 1.51E+01 G  
                          1764.49 2.578E+01 + P 7.572E+00 1.90E+01 1.54E+01 G  
 
BI-210M  T  -4.8898E-01                                      1.10E+09             
                           265.83-4.890E-01 &(  2.397E+00 1.88E+02 5.00E+01 G  
                           304.90-1.700E+00 +   9.725E+00 1.70E+02 2.80E+01 G  
 
AC-228   N   2.8206E+01                                      2.10E+03             
                           911.07 2.716E+01  (P 1.860E+00 9.68E+00 2.90E+01 G  
                           968.97 2.994E+01  (P 3.253E+00 1.22E+01 1.75E+01 G  
                           338.32 3.534E+01 + P 7.677E+00 1.27E+01 1.20E+01 G  
                            93.35 3.599E+00 -   3.563E+01 2.95E+02 5.56E+00 XA 
 
TH-227   N  -6.4068E+00                                      7.95E+03             
                           256.24-6.407E+00  (  1.750E+01 1.06E+02 7.00E+00 G  
                           235.97-3.525E+00 &   2.677E+01 2.27E+02 1.23E+01 G  
                            50.14 2.416E+00 +   1.983E+01 2.85E+02 8.00E+00 G  
 
TH-229   N  -7.3239E+00                                      2.68E+06             
                           193.51-7.324E+00 ?(  2.648E+01 1.34E+02 4.40E+00 G  
                           210.85-2.710E+00 + P 4.278E+01 5.29E+02 2.99E+00 G  
 
TH-234   N   1.8153E+01                                      1.63E+12             
                            92.59 1.815E+01  (P 1.745E+01 3.06E+01 5.58E+00 G  
                            63.29-1.912E+01 - P 4.416E+01 4.61E+01 3.81E+00 G  
 
PA-231   N  -1.6389E+01                                      1.20E+07             
                           302.65-1.639E+01 ?(  9.972E+01 1.81E+02 2.88E+00 G  
                           300.07-1.901E+01 +   1.202E+02 1.88E+02 2.46E+00 G  
 
PA-233   C   1.1745E+00                                      7.82E+08             
                           312.01 1.174E+00 ?(  6.450E+00 1.63E+02 3.60E+01 G  
                           300.18-7.544E+00 +   4.686E+01 1.85E+02 6.20E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:45:14 PMPage 14
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191214.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-234   N   1.2924E+00                                      1.63E+12             
                           131.29 1.759E-01 %(  8.446E+00 1.42E+03 1.80E+01 G  
                           946.02 2.792E+00 ?(P 1.137E+01 1.67E+02 1.34E+01 G  
                           569.47 0.000E+00 -   1.799E+01 1.00E+03 8.20E+00 G  
                           883.24-4.206E+00 +   2.963E+01 2.04E+02 9.60E+00 G  
                           880.53-1.423E+01 +   4.292E+01 8.95E+01 6.00E+00 GA 
 
PA-234M  N   7.3969E+01                                      1.63E+12             
                          1001.00 7.397E+01 ?(P 1.977E+02 7.92E+01 8.37E-01 G  
                           766.41 0.000E+00 -   8.421E+02 1.00E+03 2.94E-01 G  
 
AM-241   T  -8.7659E-01                                      1.58E+05             
                            59.54-8.766E-01  (P 4.391E+00 9.97E+01 3.59E+01 G  
 
Ir-192   F   4.4147E-01                                      7.40E+01             
                           316.49 4.415E-01 ?(  1.371E+00 9.21E+01 8.70E+01 G  
                           468.06-1.620E-01 -   4.143E+00 7.38E+02 5.18E+01 G  
                           308.44-1.152E+00 +   8.475E+00 2.18E+02 3.18E+01 G  
 
Cs-136   F  -1.0996E+00                                      1.30E+01             
                           818.50-1.100E+00 ?(  3.500E+00 9.49E+01 1.00E+02 G  
                          1048.07 4.116E-01 +   1.795E+00 1.22E+02 8.00E+01 G  
                           340.57-1.259E+00 +   6.230E+00 1.48E+02 4.69E+01 G  
 
Np-239   T   1.5005E+00                                      2.36E+00             
                           103.70-1.430E+00 &   5.583E+00 1.17E+02 2.40E+01 X  
                           106.13 1.501E+00 ?(  7.744E+00 1.54E+02 2.27E+01 G  
                            99.50-1.547E+00 +   8.206E+00 1.58E+02 1.50E+01 X  
 
Nd-147       3.5832E+00                                      1.11E+01             
                           531.00 3.583E+00 &(  9.807E+00 1.08E+02 1.30E+01 G  
                            91.10-1.445E+00 -   7.326E+00 1.52E+02 2.83E+01 G  
 
TL-210   N  -7.6260E-01                                      5.84E+05             
                           799.60-7.626E-01 ?(  2.730E+00 1.06E+02 9.90E+01 G  
                           296.00-5.829E-01 +   3.762E+00 1.92E+02 7.90E+01 G  
                          1313.00-1.264E+00 +   8.495E+00 2.85E+02 2.10E+01 GA 
 
Kr-85    I   9.2545E+01                                      3.92E+03             
                           513.98 9.255E+01 ?(  4.399E+02 1.39E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:45:14 PMPage 15
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191214.An1             
                                                                                 
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       138.         7.     0.004   285.00   2.416E+00   
 AM-241      59.54       220.       -14.    -0.008    99.73  -8.766E-01  P
 BA-133      80.99       254.       -13.    -0.007   166.25  -6.333E-01  P
 EU-155      86.54       898.       -26.    -0.014   166.26  -1.352E+00   
 Nd-147      91.10       757.       -26.    -0.014   152.01  -1.445E+00   
 Gd-153      97.50       225.        20.     0.011   108.40   1.035E+00   
 Np-239      99.50       272.       -15.    -0.008   157.62  -1.547E+00   
 Gd-153     103.20       350.       -22.    -0.012   120.55  -1.574E+00   
 Np-239     103.70       328.       -22.    -0.012   116.70  -1.430E+00   
 EU-155     105.31       608.       -23.    -0.013    88.87  -1.682E+00  P
 Np-239     106.13       576.        22.     0.012   154.39   1.501E+00   
 EU-152     121.78       227.       -12.    -0.007   177.52  -6.599E-01   
 EU-154     123.10       158.        17.     0.010   105.12   6.626E-01  P
 HF-181     133.02       302.       -21.    -0.012   116.54  -7.884E-01   
 CE-144     133.54       319.        -5.    -0.003   558.74  -6.522E-01   
 CO-57      136.47       273.        20.     0.011   117.79   3.042E+00   
 Tc-99m     140.51       294.        20.     0.011   125.72   3.689E-01   
 U-235      143.79       315.        18.     0.010   141.75   2.701E+00  P
 CE-141     145.44       313.        13.     0.007   188.74   4.606E-01   
 Ba-140     162.66       268.       -21.    -0.012   119.07  -6.141E+00  P
 U-235      163.38       290.       -17.    -0.009   143.30  -6.007E+00   
 CE-139     165.85       278.         7.     0.004   323.85   1.628E-01   
 Cf-251     176.60       100.        17.     0.010   104.70   1.918E+00   

                                 (Page 17 of 21)

Page 1397 of 1765



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:45:14 PMPage 16
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191214.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 U-235      185.72       186.        -3.    -0.002   683.01  -1.021E-01   
 TH-229     193.51       140.       -16.    -0.009   133.95  -7.324E+00   
 U-235      205.33       130.        -3.    -0.002   678.78  -1.267E+00   
 TH-229     210.85       147.        -4.    -0.002   528.71  -2.710E+00  P
 Cf-251     227.00       103.        -3.    -0.002   545.44  -1.216E+00   
 TH-227     235.97       852.       -18.    -0.010   227.19  -3.525E+00   
 EU-152     244.69       763.        16.     0.009   249.02   5.088E+00  P
 TH-227     256.24        95.       -18.    -0.010   106.19  -6.407E+00   
 BI-210M    265.83        85.        -9.    -0.005   188.03  -4.890E-01   
 Hg-203     279.20       127.       -16.    -0.009   103.68  -5.303E-01   
 I-131      284.30        62.        15.     0.008   104.33   6.601E+00  P
 TL-210     296.00       470.       -16.    -0.009   192.40  -5.829E-01   
 PA-231     300.07       454.       -16.    -0.009   188.40  -1.901E+01   
 PA-233     300.18       438.       -16.    -0.009   185.08  -7.544E+00   
 PA-231     302.65       422.       -16.    -0.009   181.29  -1.639E+01   
 BA-133     302.85       406.       -16.    -0.009   177.80  -2.577E+00   
 Ba-140     304.85       390.       -16.    -0.009   173.98  -1.109E+01   
 BI-210M    304.90       374.       -16.    -0.009   170.40  -1.700E+00   
 Ir-192     308.44       357.       -12.    -0.007   218.50  -1.152E+00   
 PA-233     312.01       258.        14.     0.008   163.02   1.174E+00   
 Ir-192     316.49        62.        13.     0.007    92.11   4.415E-01   
 CR-51      320.08       136.       -16.    -0.009   103.31  -5.055E+00   
 La-140     328.76        70.        13.     0.007   121.76   2.029E+00  P
 Cf-249     333.44        62.        -4.    -0.002   344.23  -8.833E-01   
 Cs-136     340.57       357.       -18.    -0.010   147.60  -1.259E+00   
 EU-152     344.29       339.       -18.    -0.010   143.42  -2.254E+00   
 HF-181     345.83       321.       -18.    -0.010    91.13  -3.991E+00  P
 BA-133     356.00       297.       -16.    -0.009   153.34  -8.661E-01   
 I-131      364.48        40.        13.     0.007    97.84   5.283E-01   
 BA-133     383.84       114.        13.     0.007   115.43   5.352E+00   
 Cf-249     387.95       127.         4.     0.002   454.40   1.922E-01   
 SN-113     391.69       132.        -9.    -0.005   186.88  -4.989E-01   
 SB-125     427.88        68.       -17.    -0.009   100.26  -2.183E+00   
 AG-108M    433.94        28.         9.     0.005   124.33   3.781E-01  P
 PM-146     453.88        28.         9.     0.005   120.04   5.651E-01  P
 SB-125     463.37       100.         8.     0.004   188.27   3.044E+00   
 Ir-192     468.06       108.        -2.    -0.001   738.24  -1.620E-01   
 BE-7       477.59        50.        11.     0.006    95.29   4.489E+00   
 HF-181     482.00        67.        10.     0.006   120.96   5.296E-01   
 La-140     487.02        48.       -12.    -0.007   116.67  -1.143E+00   
 RU-103     497.05        48.       -12.    -0.007   116.67  -5.819E-01   
 RH-106     511.86        27.        56.     0.031    18.56   1.275E+01   
 Kr-85      513.98        70.         9.     0.005   139.04   9.255E+01   
 Nd-147     531.00        28.        10.     0.006   108.32   3.583E+00   
 BI-207     569.70        20.         9.     0.005    78.75   4.520E-01   
 SB-125     600.50       270.        -9.    -0.005   251.27  -2.697E+00   
 RH-106     621.92        39.        -3.    -0.002   428.82  -1.606E+00   
 SB-125     635.89        44.       -14.    -0.008   106.50  -6.804E+00  P
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:45:14 PMPage 17
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191214.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 I-131      636.97        30.         8.     0.004   101.17   6.125E+00   
 CS-137     661.66        52.       -10.    -0.006   151.01  -6.728E-01  P
 PM-144     696.54        48.       -16.    -0.009    94.85  -9.659E-01  P
 NB-94      702.63        39.        -7.    -0.004   211.46  -4.422E-01  P
 SB-124     722.79        76.        -1.    -0.001   930.73  -7.435E-01   
 PM-146     735.72        18.         5.     0.003   174.86   1.378E+00  P
 PM-146     747.16        31.        -2.    -0.001   494.61  -3.290E-01  P
 ZR-95      756.73        22.         4.     0.002   224.47   4.984E-01   
 AG-110M    763.94        26.        -1.    -0.001   728.01  -2.834E-01   
 NB-95      765.79        50.        -8.    -0.004   138.88  -4.755E-01   
 EU-152     778.92        28.        -4.    -0.002   285.04  -1.984E+00   
 TL-210     799.60        68.       -12.    -0.006   105.69  -7.626E-01   
 CO-58      810.78        58.       -13.    -0.007    89.46  -8.461E-01   
 La-140     815.77        71.        -2.    -0.001   516.61  -6.649E-01   
 Cs-136     818.50       113.       -16.    -0.009    94.85  -1.100E+00   
 MN-54      834.85        47.        -9.    -0.005    30.02  -6.050E-01  P
 NB-94      871.10        29.        -2.    -0.001   358.99  -1.529E-01   
 EU-154     873.23        39.        -6.    -0.003   157.27  -3.358E+00   
 PA-234     880.53        52.       -12.    -0.007    89.47  -1.423E+01   
 PA-234     883.24        64.        -6.    -0.003   203.66  -4.206E+00   
 Sc-46      889.28        60.        10.     0.005   117.49   6.933E-01   
 Y-88       898.04        23.        -5.    -0.003    50.62  -4.131E-01  P
 AG-110M    937.49        33.       -15.    -0.008    87.02  -3.187E+00   
 PA-234     946.02        14.         5.     0.003   166.61   2.792E+00  P
 EU-152     964.11        92.        10.     0.005   144.08   5.089E+00   
 PA-234M   1001.00        15.         8.     0.004    79.23   7.397E+01  P
 EU-154    1004.77        30.        -1.     0.000   888.32  -3.867E-01   
 Co-56     1037.84        15.        -6.    -0.004    98.12  -3.688E+00  P
 Cs-136    1048.07        10.         4.     0.002   122.47   4.116E-01   
 RH-106    1050.36        17.        -2.    -0.001   283.58  -1.177E+01  P
 BI-207    1063.66        15.         6.     0.003   147.67   6.713E-01   
 Ga-68     1077.40         5.         6.     0.003    93.21   1.769E+01   
 Ta-182    1121.30        70.        -6.    -0.003   201.94  -1.495E+00   
 CO-60     1173.24        26.        -6.    -0.003   141.10  -5.013E-01  P
 Ta-182    1189.05        20.        -4.    -0.002   250.83  -2.260E+00   
 Ta-182    1221.41        37.       -14.    -0.008   100.43  -4.970E+00   
 Co-56     1238.28         5.        24.     0.013    30.40   3.380E+00  P
 NA-22     1274.53        27.       -14.    -0.008    59.89  -1.327E+00   
 TL-210    1313.00        11.        -3.    -0.001   285.04  -1.264E+00   
 CO-60     1332.50         6.         5.     0.003   110.17   5.307E-01  P
 AG-110M   1384.30        21.        -7.    -0.004   147.85  -3.141E+00   
 EU-152    1408.00        16.        -3.    -0.002   308.52  -1.507E+00   
 SB-124    1690.98         6.        -3.    -0.001   218.12  -6.873E-01   
 Y-88      1836.06         6.         3.     0.002   210.50   3.904E-01  P
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:45:14 PMPage 18
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191214.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    4.4891E+00    4.4892E+00    9.529E+01%                1.45E+01
 NA-22  #A   -1.3271E+00   -1.3271E+00    5.989E+01%                2.60E+00
 K-40         1.6498E+02    1.6498E+02    8.030E+00%                1.14E+01
 Sc-46  #A    6.9333E-01    6.9333E-01    1.175E+02%                2.78E+00
 CR-51  #A   -5.0548E+00   -5.0549E+00    1.033E+02%                1.75E+01
 MN-54  #A   -6.0496E-01   -6.0496E-01    3.002E+01%                2.36E+00
 FE-59  #     1.3166E+00    1.3166E+00    3.536E+01%                1.12E+00
 Co-56  #A    1.3039E+00    1.3039E+00    3.040E+01%                1.88E+00
 CO-57  #A    3.3743E-01    3.3743E-01    1.178E+02%                1.36E+00
 CO-58  #A   -8.4605E-01   -8.4606E-01    8.946E+01%                2.55E+00
 CO-60  #A    5.3075E-01    5.3075E-01    1.102E+02%                1.40E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.70E+00
 NB-94  #A   -4.4219E-01   -4.4219E-01    2.115E+02%                1.92E+00
 ZR-95  #A    4.9840E-01    4.9840E-01    2.245E+02%                2.81E+00
 NB-95  #A   -4.7548E-01   -4.7549E-01    1.389E+02%                2.27E+00
 RU-103 #A   -5.8192E-01   -5.8193E-01    1.167E+02%                1.70E+00
 RH-106 #A   -1.6058E+00   -1.6058E+00    4.288E+02%                1.70E+01
 AG-108M#A    3.7806E-01    3.7806E-01    1.243E+02%                1.20E+00
 AG-110M#A    0.0000E+00    0.0000E+00    1.000E+03%                4.08E+00
 SN-113 #A   -4.9887E-01   -4.9887E-01    1.869E+02%                3.17E+00
 SB-124 #A   -1.2187E-02   -1.2187E-02    6.637E+03%                4.11E+00
 SB-125 #A   -8.1711E-01   -8.1711E-01    1.003E+02%                5.41E+00
 I-131  #A    1.3430E+00    1.3431E+00    5.840E+01%                1.35E+00
 Gd-153 #A    1.0353E+00    1.0353E+00    1.084E+02%                3.76E+00
 Ga-68  #A    1.7445E+01    1.7691E+01    9.321E+01%                3.95E+01
 Tc-99m #A    3.6795E-01    3.6892E-01    1.257E+02%                1.55E+00
 BA-133 #A   -8.6614E-01   -8.6614E-01    1.533E+02%                4.46E+00
 CS-134 #     2.4701E+00    2.4701E+00    2.308E+01%                1.42E+00
 CS-137 #A   -6.7283E-01   -6.7283E-01    1.510E+02%                2.39E+00
 CE-139 #A    1.6275E-01    1.6275E-01    3.238E+02%                1.79E+00
 Ba-140 #A    3.1896E-02    3.1897E-02    6.322E+03%                5.35E+00
 La-140 #A    4.3068E-01    4.3070E-01    1.218E+02%                2.71E+00
 CE-141 #A    4.6057E-01    4.6058E-01    1.887E+02%                2.93E+00
 CE-144 #A   -6.5219E-01   -6.5219E-01    5.587E+02%                1.24E+01
 PM-144 #A   -9.6594E-01   -9.6594E-01    9.485E+01%                2.07E+00
 EU-152 #A    1.8521E+00    1.8521E+00    1.127E+02%                3.96E+00
 EU-154 #A    6.6261E-01    6.6261E-01    1.051E+02%                2.34E+00
 EU-155 #A   -1.6818E+00   -1.6818E+00    8.887E+01%                8.52E+00
 HF-181 #A    5.2964E-01    5.2965E-01    1.210E+02%                2.18E+00
 Ta-182 #A   -1.4954E+00   -1.4954E+00    2.019E+02%                1.04E+01
 Hg-203 #A   -5.3030E-01   -5.3030E-01    1.037E+02%                1.85E+00
 TL-208       1.0885E+01    1.0885E+01    8.390E+00%                1.10E+00
 PM-146 #A    7.7425E-01    7.7425E-01    1.060E+02%                1.72E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 2:45:14 PMPage 19
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191214.An1             
                                                                                 
 Y-88   #A    3.9035E-01    3.9035E-01    2.105E+02%                1.89E+00
 Cd-113m#B   -4.3368E+02   -4.3368E+02    1.237E+03%                1.88E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.63E+01
 Cf-251 #A    1.9178E+00    1.9178E+00    1.047E+02%                5.42E+00
 Cf-249 #A    1.9222E-01    1.9222E-01    4.544E+02%                3.01E+00
 Sn-126 #A    4.8147E+00    4.8147E+00    1.029E+02%                1.66E+01
 PB-210 #A    2.5766E+01    2.5766E+01    3.951E+01%                2.90E+01
 PB-212       2.7232E+01    2.7232E+01    5.005E+00%                2.09E+00
 PB-214       1.5710E+01    1.5710E+01    8.084E+00%                2.89E+00
 BI-207 #A    5.4684E-01    5.4684E-01    7.875E+01%                2.32E+00
 BI-212 #     4.0789E+01    4.0789E+01    1.673E+01%                9.81E+00
 U-235  #A    2.7011E+00    2.7011E+00    1.417E+02%                1.28E+01
 BI-214 #     1.5529E+01    1.5529E+01    1.100E+01%                2.61E+00
 BI-210M#A   -4.8898E-01   -4.8898E-01    1.880E+02%                2.40E+00
 AC-228       2.8206E+01    2.8206E+01    7.778E+00%                1.86E+00
 TH-227 #A   -6.4068E+00   -6.4068E+00    1.062E+02%                1.75E+01
 TH-229 #A   -7.3239E+00   -7.3239E+00    1.340E+02%                2.65E+01
 TH-234 #     1.8153E+01    1.8153E+01    3.064E+01%                1.75E+01
 PA-231 #A   -1.6389E+01   -1.6389E+01    1.813E+02%                9.97E+01
 PA-233 #A    1.1745E+00    1.1745E+00    1.630E+02%                6.45E+00
 PA-234 #A    1.2924E+00    1.2924E+00    1.666E+02%                8.45E+00
 PA-234M#A    7.3969E+01    7.3969E+01    7.923E+01%                1.98E+02
 AM-241 #A   -8.7659E-01   -8.7659E-01    9.973E+01%                4.39E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.79E+01
 Ir-192 #A    4.4147E-01    4.4147E-01    9.211E+01%                1.37E+00
 Cs-136 #A   -1.0996E+00   -1.0996E+00    9.485E+01%                3.50E+00
 Np-239 #A    1.5001E+00    1.5005E+00    1.544E+02%                7.74E+00
 Nd-147 #A    3.5830E+00    3.5832E+00    1.083E+02%                9.81E+00
 TL-210 #A   -7.6260E-01   -7.6260E-01    1.057E+02%                2.73E+00
 Kr-85  #A    9.2545E+01    9.2545E+01    1.390E+02%                4.40E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.8 keV)     3.472E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.8 keV) 3.4724832E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20191375 
-----------------------------------------------------------------------------                      
   Sample Description: 430282_Gamma_160-34280-A-16-B 
             Detector: Detector # 9       
             Batch ID: 430282                 
    Work Order Number: Gamma   
           Lot Number: 160-34280-A-16-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 14:49        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 14:49:29     Real Time: 1803   sec
        Analysis Time: 6/20/2019 15:19        Dead Time: 0.16   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 9_2019-06-08_1439.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -4.156E+00          100.4     4.173E+00    4.179E+00    1.399E+01
NA-22      5.046E-01           61.2     3.088E-01    3.098E-01    1.008E+00
K-40       6.835E+01           10.4     7.088E+00    7.904E+00    1.043E+01
Sc-46      3.270E-01          110.4     3.610E-01    3.614E-01    1.235E+00
CR-51      1.403E+00          256.3     3.597E+00    3.598E+00    1.222E+01
MN-54     -1.465E-01          372.1     5.451E-01    5.452E-01    1.244E+00
FE-59     -1.490E+00           83.3     1.242E+00    1.244E+00    2.662E+00
Co-56      9.942E-01           26.3     2.616E-01    2.666E-01    1.122E+00
CO-57     -3.609E+00          145.6     5.254E+00    5.257E+00    1.747E+01
CO-58     -3.360E-01          126.8     4.260E-01    4.263E-01    1.454E+00
CO-60     -1.764E-02         3749.0     6.612E-01    6.612E-01    1.456E+00
ZN-65     -1.389E-02        11543.5     1.604E+00    1.604E+00    5.529E+00
NB-94      2.558E-01          129.1     3.303E-01    3.305E-01    1.795E+00
ZR-95     -6.597E-02         2333.4     1.539E+00    1.539E+00    1.890E+00
NB-95      2.380E-01          239.5     5.701E-01    5.703E-01    1.948E+00
RU-103    -2.806E-01          162.2     4.551E-01    4.553E-01    1.103E+00
RH-106     1.195E+00          322.3     3.850E+00    3.851E+00    3.613E+01
AG-108M    2.517E-02           77.0     1.939E-02    1.944E-02    1.063E+00
AG-110M    9.113E-01           62.8     5.724E-01    5.743E-01    1.434E+00
SN-113    -7.410E-01          122.4     9.073E-01    9.081E-01    2.392E+00
SB-124     8.633E-01           78.2     6.747E-01    6.762E-01    3.467E+00
SB-125     2.466E+00           45.6     1.124E+00    1.131E+00    2.740E+00
I-131      2.680E-01          158.1     4.237E-01    4.239E-01    1.056E+00
Gd-153    -1.297E+00          168.3     2.183E+00    2.184E+00    7.254E+00
Ga-68      7.372E+00          229.7     1.693E+01    1.694E+01    3.828E+01
Tc-99m     3.906E-01          153.8     6.009E-01    6.013E-01    2.000E+00
BA-133     1.720E-01          385.9     6.636E-01    6.637E-01    4.219E+00
CS-134     1.352E-01          146.0     1.975E-01    1.976E-01    1.843E+00
CS-137     2.702E-01          197.1     5.325E-01    5.327E-01    1.822E+00
CE-139     4.701E-01           99.5     4.678E-01    4.700E-01    1.557E+00
Ba-140    -8.037E-01          223.9     1.799E+00    1.800E+00    3.932E+00
La-140     4.182E-01          157.2     6.574E-01    6.578E-01    1.218E+00
CE-141    -8.002E-01          140.5     1.124E+00    1.125E+00    3.739E+00
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CE-144    -3.441E+00          143.0     4.921E+00    4.924E+00    1.637E+01
PM-144    -6.609E-01           71.7     4.742E-01    4.754E-01    1.574E+00
EU-152     1.856E+00           91.8     1.703E+00    1.706E+00    7.810E+00
EU-154     1.039E+00           84.9     8.820E-01    8.837E-01    2.112E+00
EU-155     1.445E+00           99.5     1.438E+00    1.440E+00    4.789E+00
HF-181    -9.721E-02          582.7     5.665E-01    5.665E-01    1.940E+00
Ta-182     5.854E-01           87.4     5.114E-01    5.122E-01    7.606E+00
Hg-203    -3.996E-01          108.7     4.344E-01    4.350E-01    1.455E+00
TL-208     7.061E+00            9.3     6.594E-01    7.544E-01    1.019E+00
PM-146     1.327E-01          447.7     5.940E-01    5.940E-01    1.445E+00
Y-88      -6.238E-01          124.8     7.786E-01    7.794E-01    1.596E+00
Cd-113m    2.211E+02         1997.8     4.418E+03    4.418E+03    1.525E+04
Cd-109     0.000E+00         1.#INF     1.956E+01    1.956E+01    6.496E+01
Cf-251     2.077E+00           93.8     1.947E+00    1.956E+00    4.949E+00
Cf-249     4.625E-01          159.8     7.391E-01    7.395E-01    2.088E+00
Sn-126     3.587E+00          156.1     5.599E+00    5.602E+00    1.869E+01
PB-210     4.439E+01           23.7     1.050E+01    1.082E+01    2.472E+01
PB-212     1.846E+01            5.0     9.305E-01    1.514E+00    1.671E+00
PB-214     3.271E+01            3.7     1.207E+00    2.085E+00    2.121E+00
BI-207     5.428E-01           87.6     4.757E-01    4.765E-01    1.064E+00
BI-212    -5.821E+00          115.7     6.735E+00    6.742E+00    2.274E+01
U-235      3.645E+00           69.6     2.535E+00    2.542E+00    6.285E+00
BI-214     2.967E+01            5.3     1.565E+00    2.197E+00    1.770E+00
BI-210M   -7.951E-01          100.8     8.011E-01    8.025E-01    1.955E+00
AC-228     2.246E+01            8.7     1.949E+00    2.261E+00    1.820E+00
TH-227     1.726E+00          215.2     3.714E+00    3.716E+00    1.375E+01
TH-229     7.983E+00          100.9     8.055E+00    8.080E+00    1.962E+01
TH-234     3.316E+01           14.2     4.714E+00    5.063E+00    1.605E+01
PA-231     0.000E+00         1.#INF     4.545E+00    4.545E+00    8.902E+01
PA-233    -6.236E-03        17488.9     1.091E+00    1.091E+00    7.273E+00
PA-234    -2.193E+00           78.9     1.730E+00    1.734E+00    1.031E+01
PA-234M    7.820E+01           63.5     4.966E+01    4.982E+01    1.590E+02
AM-241    -7.285E-01          143.5     1.045E+00    1.046E+00    5.282E+00
Np-237    -3.080E+00          186.3     5.739E+00    5.742E+00    1.907E+01
Ir-192     1.416E-01           85.0     1.203E-01    1.206E-01    1.306E+00
Cs-136     5.953E-01           54.1     3.220E-01    3.238E-01    1.666E+00
Np-239     1.411E+00           98.6     1.391E+00    1.393E+00    4.630E+00
Nd-147     5.216E+00           44.6     2.325E+00    2.344E+00    5.310E+00
TL-210     5.059E-01           77.6     3.924E-01    3.935E-01    1.312E+00
Kr-85      0.000E+00         1.#INF     3.838E+01    3.838E+01    4.092E+02
-----------------------------------------------------------------------------
Total      6.072E+02

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:19:54 PMPage  1
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191375.An1             
                                                                                 
 Sample description                                             
      430282_Gamma_160-34280-A-16-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20191375.An1

 Acquisition information
        Start time:                 6/20/2019 2:49:29 PM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.16 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:19:54 PMPage  2
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191375.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 2:49:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2019-06-08_1439.PBC
                                                 6/8/2019 2:39:18 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   33 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1493

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.47       88.  23.66   1.14  2.577E-02    46.54   4.250  4.439E+01 PB210 
    63.20      136.  21.48   0.89  3.916E-02    63.29   3.810  5.057E+01 TH234 
                                                64.28   9.700  1.954E+01 Sn126 
    74.77      287.  10.26   1.03  4.570E-02
    77.10      487.   6.73   1.03  4.675E-02
    87.03      178.  13.42   1.04  5.026E-02    86.49  13.100  1.507E+01 Np237 
                                                86.54  30.700  6.427E+00 EU155 
                                                86.94   9.040  2.178E+01 Sn126 
                                                87.57  37.500  5.232E+00 Sn126 
                                                88.04   3.790  5.164E+01 Cd109 
    89.93      114.  18.85   1.04  5.100E-02
    92.84      198.  12.15   1.04  5.163E-02    92.59   5.584  3.813E+01 TH234 
                                                93.35   5.561    PBC<MDA AC228 
   105.31       29.  99.51   1.05  5.318E-02   105.31  21.200    PBC<MDA EU155 
   106.13       31.  98.59   1.05  5.323E-02   106.13  22.700    PBC<MDA Np239 
   123.63       29.  84.92   1.07  5.296E-02   123.10  40.790    PBC<MDA EU154 
   138.12       21.  62.57   0.57  5.126E-02
   140.51       31. 153.84   1.09  5.091E-02   140.51  89.300    PBC<MDA Tc99m 
   143.86       27.  69.56   1.09  5.039E-02   143.79  10.960    PBC<MDA U235  
   165.55       32.  99.52   1.11  4.736E-02   165.85  79.900    PBC<MDA CE139 
   176.60       29.  93.77   1.12  4.549E-02   176.60  17.000    PBC<MDA Cf251 
   186.12      200.  14.43   1.02  4.397E-02   185.72  54.000  4.673E+00 U235  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:19:54 PMPage  3
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191375.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   193.51       27. 100.90   1.14  4.287E-02   193.51   4.400    PBC<MDA TH229 
   204.02       21. 134.94   1.15  4.123E-02   205.33   5.010    PBC<MDA U235  
   227.00        6. 434.83   1.17  3.858E-02   227.00   6.300    PBC<MDA Cf251 
   235.97       21. 215.20   1.18  3.760E-02   235.97  12.300    PBC<MDA TH227 
   238.47      537.   5.04   1.18  3.734E-02   238.63  43.300  1.847E+01 PB212 
   241.63      190.  10.98   1.18  3.702E-02   242.00   7.430  3.844E+01 PB214 
   276.58       12. 144.86   1.21  3.372E-02   277.28   6.310    PBC<MDA TL208 
   295.01      391.   7.19   1.10  3.232E-02   295.09  19.300  3.480E+01 PB214 
                                               296.00  79.000  8.520E+00 TL210 
   299.96       39.  32.32   1.24  3.195E-02   300.03   3.280  2.077E+01 PB212 
                                               300.07   2.460  2.770E+01 PA231 
                                               300.18   6.200  1.099E+01 PA233 
   302.78       11. 385.86   1.24  3.175E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  1.077E+00 BA133 
   304.83        9. 500.98   1.24  3.160E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  5.459E-01 BI210M
   320.40        8. 256.33   1.25  3.056E-02   320.08   9.940    PBC<MDA CR51  
   328.76       20. 157.20   1.26  2.999E-02   328.76  20.300    PBC<MDA La140 
   333.44       20. 159.80   1.27  2.970E-02   333.44  15.510    PBC<MDA Cf249 
   338.22      154.  15.13   1.50  2.940E-02   338.32  12.010  2.429E+01 AC228 
   344.29       20. 159.17   1.28  2.905E-02   344.29  26.500    PBC<MDA EU152 
   351.74      664.   4.76   1.36  2.861E-02   351.93  37.600  3.429E+01 PB214 
   364.48       11. 158.07   1.29  2.791E-02   364.48  81.700    PBC<MDA I131  
   383.66        9. 211.70   1.31  2.691E-02   383.84   8.940    PBC<MDA BA133 
   427.88       35.  45.56   1.35  2.491E-02   427.88  29.600    PBC<MDA SB125 
   453.88        4. 447.65   1.37  2.388E-02   453.88  65.000    PBC<MDA PM146 
   468.06       18.  98.71   1.38  2.335E-02   468.06  51.750    PBC<MDA Ir192 
   511.86       91.  19.50   2.67  2.188E-02   511.86  20.000  1.155E+01 RH106 
   531.00       26.  44.58   1.44  2.130E-02   531.00  13.000    PBC<MDA Nd147 
   563.24        5. 312.81   1.47  2.040E-02   563.24   8.350    PBC<MDA CS134 
   582.99      214.   9.34   1.49  1.989E-02   583.02  84.500  7.061E+00 TL208 
   600.50       14. 254.81   1.50  1.946E-02   600.50  17.860    PBC<MDA SB125 
   602.73       14. 257.32   1.50  1.940E-02   602.73  98.260    PBC<MDA SB124 
   604.71       14. 259.84   1.50  1.936E-02   604.71  97.620    PBC<MDA CS134 
   609.15      467.   5.28   1.65  1.925E-02   609.31  46.090  2.924E+01 BI214 
                                               610.30   5.750  2.347E+02 RU103 
   635.89        4. 257.39   1.53  1.864E-02   635.89  11.310    PBC<MDA SB125 
   661.66        8. 197.09   1.55  1.810E-02   661.66  85.210    PBC<MDA CS137 
   702.63        8. 213.30   1.58  1.730E-02   702.63  97.900    PBC<MDA NB94  
   722.79       17.  78.16   1.60  1.693E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  6.020E-01 AG108M
                                               723.36  20.220  2.706E+00 EU154 
   722.94       13. 109.96   1.60  1.693E-02   722.79  10.810  3.895E+00 SB124 
                                               722.94  90.840  4.636E-01 AG108M
                                               723.36  20.220  2.084E+00 EU154 
   765.79        7. 239.54   1.63  1.621E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  8.084E+01 PA234M
   766.41       14.  83.01   1.63  1.620E-02   765.79  99.790    PBC<MDA NB95  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:19:54 PMPage  4
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191375.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               766.41   0.294  1.622E+02 PA234M
   778.92       10.  91.75   1.64  1.600E-02   778.92  12.940    PBC<MDA EU152 
   785.42        4. 244.18   1.65  1.590E-02   785.42   1.280    PBC<MDA BI212 
   799.60       14.  77.56   1.66  1.568E-02   799.60  98.960    PBC<MDA TL210 
   818.50       15.  89.37   1.67  1.540E-02   818.50 100.000    PBC<MDA Cs136 
   860.84       32.  25.37   1.16  1.482E-02   860.56  12.420  9.765E+00 TL208 
   871.10        7. 145.45   1.71  1.468E-02   871.10  99.890    PBC<MDA NB94  
   880.53       10. 111.58   1.72  1.456E-02   880.53   6.000    PBC<MDA PA234 
   884.68        8.  94.15   1.73  1.451E-02   884.68  72.680    PBC<MDA AG110M
   889.28        9. 110.41   1.73  1.445E-02   889.28  99.984    PBC<MDA Sc46  
   898.04        5. 104.99   1.74  1.434E-02   898.04  93.700    PBC<MDA Y88   
   910.95      161.   8.68   0.75  1.418E-02   911.07  29.000  2.170E+01 AC228 
   968.89       71.  21.65   1.79  1.352E-02   968.97  17.460  1.681E+01 AC228 
   996.33        7. 134.07   1.81  1.323E-02   996.33  10.600    PBC<MDA EU154 
  1001.00       10.  96.12   1.81  1.318E-02  1001.00   0.837    PBC<MDA PA234M
  1004.82        3. 338.30   1.82  1.314E-02  1004.77  18.010    PBC<MDA EU154 
  1048.07       12.  60.95   1.85  1.271E-02  1048.07  80.000    PBC<MDA Cs136 
  1050.36        3. 322.30   1.85  1.269E-02  1050.36   1.560    PBC<MDA RH106 
  1063.66        9.  87.64   1.86  1.257E-02  1063.66  74.500    PBC<MDA BI207 
  1077.40        5. 229.68   1.87  1.244E-02  1077.40   3.300    PBC<MDA Ga68  
  1119.99      120.   9.40   1.67  1.206E-02  1120.29  15.100  3.672E+01 BI214 
                                              1120.55  99.987  5.547E+00 Sc46  
  1189.05       12.  87.35   1.95  1.150E-02  1189.05  16.200    PBC<MDA Ta182 
  1221.41        4. 246.86   1.97  1.126E-02  1221.41  27.000    PBC<MDA Ta182 
  1238.28       38.  26.31   1.98  1.114E-02  1238.28  66.070  2.890E+00 Co56  
  1274.53       10.  61.19   2.01  1.088E-02  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  1.433E+00 EU154 
  1274.63        7. 103.36   2.01  1.088E-02  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  9.845E-01 EU154 
  1291.60        6. 128.10   2.02  1.077E-02  1291.60  43.200    PBC<MDA FE59  
  1384.30       10.  83.18   2.08  1.018E-02  1384.30  24.290    PBC<MDA AG110M
  1408.00       14.  49.37   2.10  1.004E-02  1408.00  21.005    PBC<MDA EU152 
  1460.70      128.  10.37   1.24  9.749E-03  1460.83  10.670  6.835E+01 K40   
  1596.21        2. 465.85   2.22  9.069E-03  1596.21  95.400    PBC<MDA La140 
  1764.35       72.  12.43   2.12  8.350E-03  1764.49  15.400  3.095E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.69    74.75       300.       276. 6.040E+03   10.72   1.025  -      sD
   308.01    77.08       309.       471. 1.007E+04    7.01   1.027  -       D
   359.44    90.02       174.       113. 2.222E+03   18.94   1.040  -      sD
   551.62   138.12       105.        35. 6.915E+02   44.14   1.085  -      sD
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:19:54 PMPage  5
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191375.An1             
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.54    46.47        98.        88.     0.049    23.66   1.145s
 TH-227    200.20    50.14       519.       -29.    -0.016   112.21   1.001s
 AM-241    237.77    59.54       687.       -17.    -0.010   143.51   1.010s
 TH-234    252.77    63.29       215.       107.     0.059    21.74   1.014D
 Sn-126    256.74    64.28       747.        25.     0.014   156.08   1.015s
 BA-133    323.56    80.99      1883.       -43.    -0.024    50.58   1.031s
 Np-237    345.55    86.49      2279.       -36.    -0.020   186.32   1.036s
 EU-155    345.76    86.54      2328.       -38.    -0.021   180.52   1.036s
 Sn-126    347.35    86.94      2290.       -38.    -0.021   179.01   1.037 
 Sn-126    349.87    87.57      2083.       111.     0.062    23.54   1.037D
 Cd-109    351.75    88.04      2252.         0.     0.000   177.33   1.038A
 Nd-147    363.99    91.10      2045.       -38.    -0.021   168.59   1.041D
 TH-234    369.94    92.59       298.       149.     0.083    18.33   1.042D
 AC-228    372.98    93.35      1924.       -40.    -0.022    69.54   1.043s
 Gd-153    389.58    97.50      1889.       -37.    -0.020   168.25   1.047 
 Gd-153    412.37   103.20      1435.       -37.    -0.021   143.90   1.052s
 Np-239    414.37   103.70      1472.       -37.    -0.021   145.68   1.053s
 EU-155    420.82   105.31       411.        29.     0.016    99.51   1.054s
 Np-239    424.09   106.13       442.        31.     0.017    98.59   1.055s
 CO-57     487.80   122.06       271.         0.     0.000  1000.00   1.070 
 EU-154    491.95   123.10       290.        29.     0.016    84.92   1.071 
 PA-234    524.72   131.29      1354.       -37.    -0.021    78.89   1.079 
 HF-181    531.64   133.02      1317.       -36.    -0.020   145.01   1.081s
 CE-144    533.69   133.54      1281.       -36.    -0.020   143.00   1.081s
 HF-181    544.74   136.30      1274.       -36.    -0.020   142.27   1.084s
 CO-57     545.43   136.47      1335.       -36.    -0.020   145.56   1.084s
 Tc-99m    561.57   140.51      1124.        31.     0.017   153.84   1.088s
 U-235     574.67   143.79       164.        27.     0.015    69.56   1.091D
 CE-141    581.29   145.44      1177.       -35.    -0.019   140.47   1.092s
 Ba-140    650.15   162.66       464.       -33.    -0.018    94.16   1.108s
 U-235     653.03   163.38       431.       -33.    -0.018    90.82   1.109 
 CE-139    662.92   165.85       492.        32.     0.018    99.52   1.111 
 Cf-251    705.90   176.60       202.        29.     0.016    93.77   1.122s
 U-235     743.98   186.12       152.       200.     0.111    14.43   1.023 
 TH-229    773.52   193.51       188.        27.     0.015   100.90   1.137s
 U-235     820.80   205.33       204.        21.     0.012   134.94   1.148s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:19:54 PMPage  6
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191375.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-229    842.87   210.85       280.       -17.    -0.009   171.52   1.153 
 Cf-251    907.45   227.00       176.         6.     0.003   434.83   1.168s
 TH-227    943.33   235.97      1059.        21.     0.012   215.20   1.176 
 PB-212    953.97   238.63        97.       537.     0.298     5.04   1.179D
 PB-214    967.43   242.00       122.       180.     0.100    11.43   1.182D
 BI-210M  1062.75   265.83       157.       -25.    -0.014   100.75   1.204s
 TL-208   1108.55   277.28       144.        12.     0.007   144.86   1.215s
 Hg-203   1116.22   279.20       219.       -20.    -0.011   108.70   1.216s
 I-131    1136.61   284.30       140.       -11.    -0.006   212.75   1.221 
 PB-214   1179.77   295.09        55.       371.     0.206     5.93   1.231D
 TL-210   1183.41   296.00       988.       -21.    -0.012   208.87   1.231s
 PB-212   1199.52   300.03        61.        39.     0.022    32.32   1.235D
 PA-231   1199.68   300.07       967.       -14.    -0.008   314.43   1.235s
 PA-233   1200.12   300.18       953.         0.     0.000  1000.00   1.235s
 PA-231   1210.00   302.65       953.         0.     0.000  1000.00   1.237s
 BA-133   1210.81   302.85       942.        11.     0.006   385.86   1.238s
 Ba-140   1218.80   304.85       953.         0.     0.000  1000.00   1.240s
 BI-210M  1218.99   304.90       944.         9.     0.005   500.98   1.240s
 Ir-192   1233.16   308.44       953.         0.     0.000  1000.00   1.243s
 Ir-192   1265.35   316.49       168.       -14.    -0.008   138.28   1.250s
 CR-51    1279.73   320.08       189.         8.     0.004   256.33   1.253s
 La-140   1314.43   328.76       488.        20.     0.011   157.20   1.261s
 Cf-249   1333.15   333.44       509.        20.     0.011   159.80   1.265s
 AC-228   1352.26   338.22        77.       154.     0.086    15.13   1.498s
 Cs-136   1361.66   340.57       484.       -16.    -0.009   193.21   1.272s
 EU-152   1376.53   344.29       512.        20.     0.011   159.17   1.275 
 HF-181   1382.70   345.83       588.       -22.    -0.012   156.00   1.276s
 PB-214   1407.11   351.93        68.       630.     0.350     4.39   1.282D
 I-131    1457.31   364.48        76.        11.     0.006   158.07   1.293s
 BA-133   1534.73   383.84       177.         9.     0.005   211.70   1.310s
 Cf-249   1551.17   387.95       186.         0.     0.000  1000.00   1.314s
 SN-113   1566.12   391.69       228.       -23.    -0.013   122.43   1.317s
 SB-125   1710.86   427.88        52.        35.     0.019    45.56   1.349s
 AG-108M  1735.10   433.94        74.       -17.    -0.009   107.94   1.354s
 PM-146   1814.87   453.88        65.         4.     0.002   447.65   1.372s
 SB-125   1852.82   463.37       143.       -15.    -0.008   109.28   1.380s
 Ir-192   1871.59   468.06       158.        18.     0.010    98.71   1.384s
 BE-7     1909.73   477.60       156.       -18.    -0.010   100.41   1.392 
 HF-181   1927.34   482.00       174.        -3.    -0.002   582.71   1.396s
 La-140   1947.43   487.02       210.       -21.    -0.011   101.70   1.400 
 RU-103   1987.56   497.05        65.       -10.    -0.006   162.20   1.409s
 RH-106   2046.81   511.86       112.        91.     0.051    19.50   2.672s
 Kr-85    2055.27   513.98       203.         0.     0.000  1000.00   1.424s
 Nd-147   2123.35   531.00        26.        26.     0.014    44.58   1.438s
 Ba-140   2148.39   537.26        52.        -7.    -0.004   223.87   1.444s
 CS-134   2252.30   563.24        61.         5.     0.003   312.81   1.466 
 CS-134   2276.64   569.32        56.        -3.    -0.002   357.46   1.471s
 PA-234   2277.24   569.47        59.         0.     0.000  1000.00   1.471s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:19:54 PMPage  7
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191375.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-207   2278.16   569.70        69.        -8.    -0.004   217.51   1.471s
 TL-208   2331.33   582.99        36.       214.     0.119     9.34   1.487 
 SB-125   2401.36   600.50       609.        14.     0.008   254.81   1.497s
 SB-124   2410.29   602.73       622.        14.     0.008   257.32   1.499s
 CS-134   2418.21   604.71       636.        14.     0.008   259.84   1.500s
 BI-214   2435.95   609.15        30.       467.     0.259     5.28   1.655 
 RU-103   2440.56   610.30       650.        11.     0.006   329.96   1.505s
 AG-108M  2456.49   614.28       661.         0.     0.000  1000.00   1.508s
 PM-144   2471.62   618.06       661.         0.     0.000  1000.00   1.512s
 SB-125   2542.94   635.89        51.         4.     0.002   257.39   1.526 
 AG-110M  2630.43   657.76        98.       -18.    -0.010   139.35   1.544s
 CS-137   2646.03   661.66       106.         8.     0.004   197.09   1.548s
 PM-144   2785.58   696.54        98.       -21.    -0.011    71.75   1.576s
 NB-94    2809.93   702.63       125.         8.     0.004   213.30   1.581s
 SB-124   2890.57   722.79        76.        17.     0.009    78.16   1.598s
 AG-108M  2891.17   722.94        93.        13.     0.007   109.96   1.598s
 EU-154   2892.86   723.36       106.         0.     0.000  1000.00   1.598s
 ZR-95    2896.22   724.20       111.        -7.    -0.004   211.39   1.599s
 BI-212   2908.11   727.17       112.       -13.    -0.007   115.70   1.601s
 PM-146   2942.31   735.72        65.       -18.    -0.010   133.92   1.608s
 PM-146   2988.08   747.16        47.        -9.    -0.005   170.62   1.617s
 AG-110M  3055.23   763.94       132.       -27.    -0.015    64.10   1.631s
 NB-95    3062.61   765.79       134.         7.     0.004   239.54   1.632s
 PA-234M  3065.10   766.41        60.        14.     0.008    83.01   1.633s
 EU-152   3115.14   778.92        15.        10.     0.005    91.75   1.643 
 BI-212   3141.15   785.42        57.         4.     0.002   244.18   1.648s
 CS-134   3182.96   795.87        81.        -8.    -0.004   162.98   1.656s
 TL-210   3197.88   799.60        53.        14.     0.008    77.56   1.659s
 CS-134   3207.29   801.95        96.       -18.    -0.010    79.45   1.661s
 CO-58    3242.59   810.78        65.        -9.    -0.005   126.77   1.668s
 La-140   3262.58   815.77        84.        -8.    -0.004   173.21   1.672s
 Cs-136   3273.50   818.50        87.        15.     0.009    89.37   1.674s
 MN-54    3338.91   834.85        45.        -4.    -0.002   372.07   1.687s
 Co-56    3386.61   846.77        35.        -7.    -0.004   189.61   1.696s
 TL-208   3442.90   860.84         8.        32.     0.018    25.37   1.156s
 NB-94    3483.94   871.10        20.         7.     0.004   145.45   1.715s
 EU-154   3492.47   873.23        58.       -16.    -0.009    50.80   1.717 
 PA-234   3521.68   880.53        53.        10.     0.005   111.58   1.722s
 PA-234   3532.53   883.24        63.         0.     0.000  1000.00   1.724s
 AG-110M  3538.30   884.68        28.         8.     0.005    94.15   1.725s
 Sc-46    3556.69   889.28        40.         9.     0.005   110.41   1.729s
 Y-88     3591.74   898.04         6.         5.     0.003   104.99   1.736s
 AC-228   3643.39   910.95         5.       161.     0.089     8.68   0.745s
 AG-110M  3749.60   937.49        75.       -24.    -0.013    23.55   1.766s
 PA-234   3783.72   946.02        45.       -18.    -0.010    83.08   1.772s
 AC-228   3875.56   968.97        33.        71.     0.040    21.65   1.790s
 EU-154   3985.03   996.33        45.         7.     0.004   134.07   1.810 
 PA-234M  4003.71  1001.00        38.        10.     0.005    96.12   1.814s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:19:54 PMPage  8
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191375.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154   4018.82  1004.77        50.         3.     0.002   338.30   1.816s
 Co-56    4151.13  1037.84        27.        -2.    -0.001   767.30   1.841s
 Cs-136   4192.07  1048.07        20.        12.     0.007    60.95   1.848s
 RH-106   4201.23  1050.36        46.         3.     0.002   322.30   1.850s
 BI-207   4254.46  1063.66        11.         9.     0.005    87.64   1.860s
 Ga-68    4309.44  1077.40        21.         5.     0.003   229.68   1.870s
 FE-59    4396.88  1099.25        43.       -19.    -0.010    83.34   1.886s
 EU-152   4448.20  1112.07       169.       -13.    -0.007   142.32   1.895 
 BI-214   4479.87  1119.99         4.       120.     0.067     9.40   1.673 
 Sc-46    4482.12  1120.55       169.       -13.    -0.007   142.25   1.901 
 Ta-182   4485.12  1121.30       139.        -7.    -0.004   252.78   1.901 
 CO-60    4692.96  1173.24        27.        -4.    -0.002   292.55   1.938 
 Ta-182   4756.25  1189.05        17.        12.     0.007    87.35   1.949 
 Ta-182   4885.75  1221.41        17.         4.     0.002   246.86   1.972 
 Co-56    4953.27  1238.28        12.        38.     0.021    26.31   1.984s
 NA-22    5098.35  1274.53        13.        10.     0.005    61.19   2.008s
 EU-154   5098.39  1274.54        21.         7.     0.004   103.36   2.008s
 FE-59    5166.65  1291.60        12.         6.     0.004   128.10   2.020s
 TL-210   5252.32  1313.00        23.        -2.    -0.001   674.39   2.034s
 AG-110M  5537.69  1384.30        11.        10.     0.006    83.18   2.082s
 EU-152   5632.56  1408.00         6.        14.     0.008    49.37   2.097 
 K-40     5843.51  1460.70        13.       128.     0.071    10.37   1.245s
 La-140   6385.95  1596.21        12.         2.     0.001   465.85   2.215s
 SB-124   6765.35  1690.98        13.        -2.    -0.001   450.61   2.272s
 BI-214   7059.08  1764.35         3.        72.     0.040    12.43   2.123 
 Co-56    7087.11  1771.35        96.       -10.    -0.006   142.13   2.318s
 Y-88     7346.20  1836.06        19.        -9.    -0.005   124.80   2.354 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -4.1564E+00                                      5.31E+01             
                           477.60-4.156E+00 ?(  1.399E+01 1.00E+02 1.05E+01 G  
 
NA-22    C   5.0462E-01                                      9.50E+02             
                          1274.53 5.046E-01 ?(  1.008E+00 6.12E+01 9.99E+01 G  
 
K-40     N   6.8355E+01                                      4.66E+11             
                          1460.83 6.835E+01  (P 1.043E+01 1.04E+01 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:19:54 PMPage  9
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191375.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sc-46    F   3.2699E-01                                      8.38E+01             
                           889.28 3.270E-01 ?(  1.235E+00 1.10E+02 1.00E+02 G  
                          1120.55-6.073E-01 +   2.918E+00 1.42E+02 1.00E+02 G  
 
CR-51    F   1.4032E+00                                      2.77E+01             
                           320.08 1.403E+00 ?(P 1.222E+01 2.56E+02 9.94E+00 G  
 
MN-54    C  -1.4651E-01                                      3.12E+02             
                           834.85-1.465E-01 ?(  1.244E+00 3.72E+02 1.00E+02 G  
 
FE-59    F  -1.4897E+00                                      4.45E+01             
                          1099.25-1.490E+00 ?(  2.662E+00 8.33E+01 5.65E+01 G  
                          1291.60 7.759E-01 + P 2.211E+00 1.28E+02 4.32E+01 G  
 
Co-56    C   9.9425E-01                                      7.73E+01             
                           846.77-2.593E-01 ?(  1.122E+00 1.90E+02 9.99E+01 G  
                          1238.28 2.890E+00 ?(P 1.409E+00 2.63E+01 6.61E+01 G  
                          1037.84-6.199E-01 + P 8.266E+00 7.67E+02 1.41E+01 G  
                          1771.35-4.312E+00 +   2.086E+01 1.42E+02 1.55E+01  A 
 
CO-57    C  -3.6093E+00                                      2.72E+02             
                           122.06 0.000E+00 }   9.720E-01 1.00E+03 8.56E+01 G  
                           136.47-3.609E+00 &(  1.747E+01 1.46E+02 1.07E+01 G  
 
CO-58    C  -3.3602E-01                                      7.09E+01             
                           810.78-3.360E-01 ?(  1.454E+00 1.27E+02 9.95E+01 G  
 
CO-60    F  -1.7638E-02                                      1.93E+03             
                          1332.50-1.764E-02 %(  1.456E+00 3.75E+03 1.00E+02 G  
                          1173.24-1.855E-01 + P 1.285E+00 2.93E+02 9.99E+01 G  
 
ZN-65    F  -1.3893E-02                                      2.44E+02             
                          1115.55-1.389E-02 %(  5.529E+00 1.15E+04 5.06E+01 G  
 
NB-94    I   2.5584E-01                                      7.41E+06             
                           702.63 2.463E-01 ?(  1.795E+00 2.13E+02 9.79E+01 G  
                           871.10 2.652E-01 ?(  8.921E-01 1.45E+02 9.99E+01 G  
 
ZR-95    I  -6.5974E-02                                      6.40E+01             
                           756.73-6.597E-02 %(P 1.890E+00 2.33E+03 5.45E+01 G  
                           724.20-5.334E-01 +   3.858E+00 2.11E+02 4.42E+01 G  
 
NB-95    I   2.3801E-01                                      6.40E+01             
                           765.79 2.380E-01 ?(  1.948E+00 2.40E+02 9.98E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:19:54 PMPage 10
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191375.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RU-103   I  -2.8056E-01                                      3.93E+01             
                           497.05-2.806E-01 ?(P 1.103E+00 1.62E+02 9.09E+01 G  
                           610.30 5.515E+00 ?   6.107E+01 3.30E+02 5.75E+00 GA 
 
RH-106   I   1.1946E+00                                      3.74E+02             
                           621.92 4.920E-02 %(  3.613E+01 2.18E+04 9.93E+00 G  
                          1050.36 8.485E+00 ?(  9.628E+01 3.22E+02 1.56E+00 G  
                           511.86 1.155E+01 ?   6.604E+00 1.95E+01 2.00E+01 GA 
 
AG-108M  C   2.5173E-02                                      1.53E+05             
                           433.94-4.150E-01 ?(  1.063E+00 1.08E+02 9.05E+01 G  
                           722.94 4.636E-01 ?(  1.723E+00 1.10E+02 9.08E+01 G  
                           614.28 0.000E+00 -   3.960E+00 1.00E+03 8.98E+01 G  
 
AG-110M  F   9.1131E-01                                      2.50E+02             
                           884.68 4.471E-01 &(  1.434E+00 9.41E+01 7.27E+01 G  
                           657.76-5.715E-01 + P 1.575E+00 1.39E+02 9.46E+01 G  
                           937.49-2.803E+00 + P 5.029E+00 2.36E+01 3.44E+01 G  
                          1384.30 2.300E+00 ?(  4.132E+00 8.32E+01 2.43E+01 G  
                           763.94-4.084E+00 +   8.639E+00 6.41E+01 2.23E+01 G  
 
SN-113   F  -7.4103E-01                                      1.15E+02             
                           391.69-7.410E-01 ?(P 2.392E+00 1.22E+02 6.40E+01 G  
 
SB-124   F   8.6326E-01                                      6.02E+01             
                           602.73 4.017E-01 ?(  3.467E+00 2.57E+02 9.83E+01 G  
                          1690.98-2.545E-01 & P 2.613E+00 4.51E+02 4.78E+01 G  
                           722.79 5.058E+00 ?(  1.319E+01 7.82E+01 1.08E+01 G  
 
SB-125   I   2.4658E+00                                      1.01E+03             
                           427.88 2.625E+00  (P 2.740E+00 4.56E+01 2.96E+01 G  
                           600.50 2.201E+00 &(  1.881E+01 2.55E+02 1.79E+01 G  
                           635.89 1.054E+00 -   9.482E+00 2.57E+02 1.13E+01 G  
                           463.37-3.430E+00 - P 1.319E+01 1.09E+02 1.05E+01 G  
 
I-131    I   2.6802E-01                                      8.02E+00             
                           364.48 2.680E-01 *(  1.056E+00 1.58E+02 8.17E+01 G  
                           284.30-3.002E+00 +   1.579E+01 2.13E+02 6.14E+00 G  
                           636.97-7.588E-02 % P 1.514E+01 1.35E+04 7.17E+00 G  
 
Gd-153   F  -1.2974E+00                                      2.42E+02             
                            97.50-1.297E+00  (  7.254E+00 1.68E+02 3.00E+01 G  
                           103.20-1.801E+00 +   8.613E+00 1.44E+02 2.18E+01 G  
 
Ga-68    C   7.3719E+00                                      4.71E-02             
                          1077.40 7.372E+00 ?(  3.828E+01 2.30E+02 3.30E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:19:54 PMPage 11
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191375.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Tc-99m   I   3.9056E-01                                      2.51E-01             
                           140.51 3.906E-01 ?(  2.000E+00 1.54E+02 8.93E+01 G  
 
BA-133   F   1.7199E-01                                      3.85E+03             
                           356.00-9.536E-02 %(  4.219E+00 1.32E+03 6.20E+01 G  
                           302.85 1.077E+00 ?(  1.391E+01 3.86E+02 1.83E+01 G  
                           383.84 2.078E+00 ?   1.494E+01 2.12E+02 8.94E+00 GA 
                            80.99-1.448E+00 + P 6.919E+00 5.06E+01 3.41E+01 GA 
 
CS-134   I   1.3523E-01                                      7.54E+02             
                           795.87-3.302E-01 ?(  1.843E+00 1.63E+02 8.55E+01 G  
                           604.71 4.058E-01 ?(  3.536E+00 2.60E+02 9.76E+01 G  
                           569.32-5.354E-01 +   6.707E+00 3.57E+02 1.54E+01 G  
                           801.95-7.463E+00 +   1.978E+01 7.94E+01 8.69E+00 G  
                           563.24 1.739E+00 &(  1.272E+01 3.13E+02 8.35E+00 G  
 
CS-137   I   2.7018E-01                                      1.10E+04             
                           661.66 2.702E-01 ?(  1.822E+00 1.97E+02 8.52E+01 G  
 
CE-139   F   4.7005E-01                                      1.38E+02             
                           165.85 4.701E-01 ?(  1.557E+00 9.95E+01 7.99E+01 G  
 
Ba-140   I  -8.0374E-01                                      1.28E+01             
                           537.26-8.037E-01  (P 3.932E+00 2.24E+02 2.44E+01 G  
                           162.66-6.269E+00 +   1.963E+01 9.42E+01 6.22E+00 G  
                           304.85 0.000E+00 +   6.006E+01 1.00E+03 4.29E+00 G  
 
La-140   I   4.1819E-01                                      1.28E+01             
                          1596.21 1.172E-01 ?(P 1.218E+00 4.66E+02 9.54E+01 G  
                           487.02-1.112E+00 &   3.783E+00 1.02E+02 4.55E+01 G  
                           328.76 1.833E+00 &(  9.645E+00 1.57E+02 2.03E+01 G  
                           815.77-1.185E+00 +   7.032E+00 1.73E+02 2.33E+01 G  
 
CE-141   I  -8.0015E-01                                      3.25E+01             
                           145.44-8.002E-01 ?(  3.739E+00 1.40E+02 4.82E+01 G  
 
CE-144   I  -3.4414E+00                                      2.85E+02             
                           133.54-3.441E+00 ?(  1.637E+01 1.43E+02 1.11E+01 G  
 
PM-144   C  -6.6094E-01                                      3.63E+02             
                           696.54-6.609E-01 ?(  1.574E+00 7.17E+01 9.90E+01 G  
                           618.06 0.000E+00 +   3.607E+00 1.00E+03 9.91E+01 G  
 
EU-152   F   1.8562E+00                                      4.94E+03             
                           121.78 0.000E+00 }   2.991E+00 1.71E+03 2.86E+01 G  
                           344.29 1.466E+00  (  7.810E+00 1.59E+02 2.65E+01 G  
                          1112.07-4.424E+00 +   2.126E+01 1.42E+02 1.36E+01 G  

                                 (Page 13 of 22)

Page 1415 of 1765



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:19:54 PMPage 12
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191375.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           778.92 2.655E+00  (  5.571E+00 9.18E+01 1.29E+01 G  
                           964.11-4.671E-02 %   1.655E+01 1.03E+04 1.46E+01 G  
                           244.69-8.314E-01 %   3.191E+01 1.15E+03 7.58E+00 G  
                          1408.00 3.624E+00   P 3.778E+00 4.94E+01 2.10E+01 GA 
 
EU-154   I   1.0387E+00                                      3.14E+03             
                           123.10 7.478E-01 &(  2.112E+00 8.49E+01 4.08E+01 G  
                          1274.54 9.845E-01 ?(  3.506E+00 1.03E+02 3.52E+01 G  
                           723.36 0.000E+00 -   8.230E+00 1.00E+03 2.02E+01 G  
                           873.23-5.052E+00 + P 1.184E+01 5.08E+01 1.23E+01 G  
                          1004.77 7.043E-01 ?(  8.372E+00 3.38E+02 1.80E+01 G  
                           996.33 2.906E+00  (  1.341E+01 1.34E+02 1.06E+01 G  
 
EU-155   I   1.4451E+00                                      1.81E+03             
                           105.31 1.445E+00 ?(P 4.789E+00 9.95E+01 2.12E+01 G  
                            86.54-1.371E+00 &   8.219E+00 1.81E+02 3.07E+01 G  
 
HF-181   F  -9.7212E-02                                      4.24E+01             
                           482.00-9.721E-02 ?(  1.940E+00 5.83E+02 8.05E+01 G  
                           133.02-8.799E-01 +   4.243E+00 1.45E+02 4.33E+01 G  
                           345.83-2.825E+00 +   1.473E+01 1.56E+02 1.51E+01 G  
                           136.30-6.586E+00 +   3.116E+01 1.42E+02 5.85E+00 G  
 
Ta-182   F   5.8539E-01                                      1.14E+02             
                          1121.30-8.805E-01  (  7.606E+00 2.53E+02 3.49E+01 G  
                          1221.41 7.309E-01  (  4.006E+00 2.47E+02 2.70E+01 G  
                          1189.05 3.501E+00  (  6.535E+00 8.74E+01 1.62E+01 G  
 
Hg-203   F  -3.9962E-01                                      4.66E+01             
                           279.20-3.996E-01 ?(  1.455E+00 1.09E+02 8.15E+01 G  
 
TL-208   N   7.0612E+00                                      6.98E+02             
                           583.02 7.061E+00  (P 1.019E+00 9.34E+00 8.45E+01 G  
                           277.28 3.123E+00 & P 1.531E+01 1.45E+02 6.31E+00 G  
                           860.56 9.765E+00 + P 4.707E+00 2.54E+01 1.24E+01 G  
 
PM-146   C   1.3269E-01                                      2.02E+03             
                           453.88 1.327E-01  (P 1.445E+00 4.48E+02 6.50E+01 G  
                           747.16-8.576E-01 &   3.418E+00 1.71E+02 3.40E+01 G  
                           735.72-2.723E+00 + P 5.971E+00 1.34E+02 2.25E+01 G  
 
Y-88     F  -6.2385E-01                                      1.07E+02             
                          1836.06-6.238E-01 ?(  1.596E+00 1.25E+02 9.92E+01 G  
                           898.04 2.204E-01 + P 5.773E-01 1.05E+02 9.37E+01 G  
 
Cd-113m      2.2114E+02                                      5.33E+03             
                           263.70 2.211E+02 %(  1.525E+04 2.00E+03 6.00E-03   K
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:19:54 PMPage 13
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191375.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cf-251   T   2.0769E+00                                      3.28E+05             
                           176.60 2.077E+00  (  4.949E+00 9.38E+01 1.70E+01 G  
                           227.00 1.371E+00 ?   1.475E+01 4.35E+02 6.30E+00 GA 
 
Cf-249   T   4.6251E-01                                      1.28E+05             
                           387.95 0.000E+00 @(  2.088E+00 1.00E+03 6.60E+01 G  
                           333.44 2.431E+00 &(  1.300E+01 1.60E+02 1.55E+01 G  
 
Sn-126       3.5873E+00                                      3.65E+07             
                            87.57 3.277E+00 }   6.333E+00 2.35E+01 3.75E+01 GA 
                            64.28 3.587E+00 ?(  1.869E+01 1.56E+02 9.70E+00 G  
                            86.94-4.646E+00 +   2.762E+01 1.79E+02 9.04E+00 GA 
 
PB-210   N   4.4391E+01                                      8.14E+03             
                            46.54 4.439E+01 @(  2.472E+01 2.37E+01 4.25E+00 G  
 
PB-212   N   1.8461E+01                                      6.98E+02             
                           238.63 1.846E+01  (P 1.671E+00 5.04E+00 4.33E+01 G  
                           300.03 2.077E+01 +   2.067E+01 3.23E+01 3.28E+00 GA 
 
PB-214   N   3.2713E+01                                      5.84E+05             
                           351.93 3.256E+01  (P 2.121E+00 4.39E+00 3.76E+01 G  
                           295.09 3.301E+01  (P 3.328E+00 5.93E+00 1.93E+01 G  
                           242.00 3.642E+01 +   1.095E+01 1.14E+01 7.43E+00 GA 
 
BI-207   C   5.4284E-01                                      1.18E+04             
                          1063.66 5.428E-01 ?(  1.064E+00 8.76E+01 7.45E+01 G  
                           569.70-2.182E-01 - P 1.162E+00 2.18E+02 9.77E+01 G  
 
BI-212   N  -5.8207E+00                                      6.98E+02             
                           727.17-5.821E+00 ?(  2.274E+01 1.16E+02 7.55E+00 G  
                           785.42 1.212E+01 ?   1.031E+02 2.44E+02 1.28E+00 GA 
 
U-235    N   3.6447E+00                                      2.57E+11             
                           143.79 2.729E+00  (  6.285E+00 6.96E+01 1.10E+01 G  
                           205.33 5.648E+00 &(  1.863E+01 1.35E+02 5.01E+00 G  
                           163.38-7.704E+00 -   2.326E+01 9.08E+01 5.08E+00 G  
                           185.72 4.673E+00     1.406E+00 1.44E+01 5.40E+01 GA 
 
BI-214   N   2.9669E+01                                      5.84E+05             
                           609.31 2.924E+01  (P 1.770E+00 5.28E+00 4.61E+01 G  
                          1120.29 3.672E+01 + P 3.528E+00 9.40E+00 1.51E+01 G  
                          1764.49 3.095E+01  (P 4.865E+00 1.24E+01 1.54E+01 G  
 
BI-210M  T  -7.9512E-01                                      1.10E+09             
                           265.83-7.951E-01 ?(  1.955E+00 1.01E+02 5.00E+01 G  
                           304.90 5.459E-01 +   9.162E+00 5.01E+02 2.80E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:19:54 PMPage 14
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191375.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AC-228   N   2.2462E+01                                      2.10E+03             
                           911.07 2.170E+01  (  1.820E+00 8.68E+00 2.90E+01 G  
                           968.97 1.681E+01 - P 6.930E+00 2.17E+01 1.75E+01 G  
                           338.32 2.429E+01 @(P 6.843E+00 1.51E+01 1.20E+01 G  
                            93.35-7.634E+00 - P 4.002E+01 6.95E+01 5.56E+00 XA 
 
TH-227   N   1.7260E+00                                      7.95E+03             
                           256.24 2.231E-01 %(  1.375E+01 2.48E+03 7.00E+00 G  
                           235.97 2.581E+00 ?(  1.854E+01 2.15E+02 1.23E+01 G  
                            50.14-6.973E+00 +   2.608E+01 1.12E+02 8.00E+00 G  
 
TH-229   N   7.9830E+00                                      2.68E+06             
                           193.51 7.983E+00 &(  1.962E+01 1.01E+02 4.40E+00 G  
                           210.85-7.822E+00 & P 3.700E+01 1.72E+02 2.99E+00 G  
 
TH-234   N   3.3160E+01                                      1.63E+12             
                            92.59 2.874E+01  (  1.605E+01 1.83E+01 5.58E+00 G  
                            63.29 3.964E+01  (  2.642E+01 2.17E+01 3.81E+00 G  
 
PA-233   C  -6.2360E-03                                      7.82E+08             
                           312.01-6.236E-03 %(P 7.273E+00 1.75E+04 3.60E+01 G  
                           300.18 0.000E+00 +   4.112E+01 1.00E+03 6.20E+00 G  
 
PA-234   N  -2.1935E+00                                      1.63E+12             
                           131.29-2.193E+00 &(P 1.031E+01 7.89E+01 1.80E+01 G  
                           946.02-5.566E+00 +   1.023E+01 8.31E+01 1.34E+01 G  
                           569.47 0.000E+00 +   1.289E+01 1.00E+03 8.20E+00 G  
                           883.24 0.000E+00 +   1.582E+01 1.00E+03 9.60E+00 G  
                           880.53 6.147E+00 ?   2.336E+01 1.12E+02 6.00E+00 GA 
 
PA-234M  N   7.8205E+01                                      1.63E+12             
                          1001.00 4.869E+01 ?(  1.590E+02 9.61E+01 8.37E-01 G  
                           766.41 1.622E+02 ?(  4.516E+02 8.30E+01 2.94E-01 G  
 
AM-241   T  -7.2848E-01                                      1.58E+05             
                            59.54-7.285E-01 *(P 5.282E+00 1.44E+02 3.59E+01 G  
 
Np-237   F  -3.0803E+00                                      2.14E+06             
                            86.49-3.080E+00 &(  1.907E+01 1.86E+02 1.31E+01 G  
 
Ir-192   F   1.4164E-01                                      7.40E+01             
                           316.49-2.798E-01 *(  1.306E+00 1.38E+02 8.70E+01 G  
                           468.06 8.505E-01 ?(  2.813E+00 9.87E+01 5.18E+01 G  
                           308.44 0.000E+00 &   8.181E+00 1.00E+03 3.18E+01 G  

                                 (Page 16 of 22)

Page 1418 of 1765



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:19:54 PMPage 15
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191375.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cs-136   F   5.9532E-01                                      1.30E+01             
                           818.50 5.555E-01 ?(  1.666E+00 8.94E+01 1.00E+02 G  
                          1048.07 6.451E-01 ?(  1.287E+00 6.09E+01 8.00E+01 G  
                           340.57-6.574E-01 -   4.260E+00 1.93E+02 4.69E+01 G  
 
Np-239   T   1.4107E+00                                      2.36E+00             
                           103.70-1.635E+00 +   7.919E+00 1.46E+02 2.40E+01 X  
                           106.13 1.411E+00 &(  4.630E+00 9.86E+01 2.27E+01 G  
                            99.50 5.366E-07 &   1.458E+01 8.13E+08 1.50E+01 X  
 
Nd-147       5.2156E+00                                      1.11E+01             
                           531.00 5.216E+00 ?(  5.310E+00 4.46E+01 1.30E+01 G  
                            91.10-1.460E+00 -   8.176E+00 1.69E+02 2.83E+01 G  
 
TL-210   N   5.0592E-01                                      5.84E+05             
                           799.60 5.059E-01 ?(  1.312E+00 7.76E+01 9.90E+01 G  
                           296.00-4.667E-01 -   3.254E+00 2.09E+02 7.90E+01 G  
                          1313.00-4.149E-01 -   6.198E+00 6.74E+02 2.10E+01 GA 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:19:54 PMPage 16
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191375.An1             
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       519.       -29.    -0.016   112.21  -6.973E+00   
 AM-241      59.54       687.       -17.    -0.010   143.51  -7.285E-01  P
 Np-237      86.49      2279.       -36.    -0.020   186.32  -3.080E+00   
 EU-155      86.54      2328.       -38.    -0.021   180.52  -1.371E+00   
 Nd-147      91.10      2045.       -38.    -0.021   168.59  -1.460E+00   
 Gd-153      97.50      1889.       -37.    -0.020   168.25  -1.297E+00   
 Gd-153     103.20      1435.       -37.    -0.021   143.90  -1.801E+00   
 Np-239     103.70      1472.       -37.    -0.021   145.68  -1.635E+00   
 EU-155     105.31       411.        29.     0.016    99.51   1.445E+00  P
 Np-239     106.13       442.        31.     0.017    98.59   1.411E+00   
 PA-234     131.29      1354.       -37.    -0.021    78.89  -2.193E+00  P
 HF-181     133.02      1317.       -36.    -0.020   145.01  -8.799E-01   
 CE-144     133.54      1281.       -36.    -0.020   143.00  -3.441E+00   
 HF-181     136.30      1274.       -36.    -0.020   142.27  -6.586E+00   
 CO-57      136.47      1335.       -36.    -0.020   145.56  -3.609E+00   
 Tc-99m     140.51      1124.        31.     0.017   153.84   3.906E-01   
 CE-141     145.44      1177.       -35.    -0.019   140.47  -8.002E-01   
 Ba-140     162.66       464.       -33.    -0.018    94.16  -6.269E+00   
 Cf-251     176.60       202.        29.     0.016    93.77   2.077E+00   
 TH-229     193.51       188.        27.     0.015   100.90   7.983E+00   
 TH-229     210.85       280.       -17.    -0.009   171.52  -7.822E+00  P
 Cf-251     227.00       176.         6.     0.003   434.83   1.371E+00   
 TH-227     235.97      1059.        21.     0.012   215.20   2.581E+00   
 Hg-203     279.20       219.       -20.    -0.011   108.70  -3.996E-01   
 I-131      284.30       140.       -11.    -0.006   212.75  -3.002E+00   
 TL-210     296.00       988.       -21.    -0.012   208.87  -4.667E-01   
 PA-231     300.07       967.       -14.    -0.008   314.43  -9.923E+00   
 Ir-192     316.49       168.       -14.    -0.008   138.28  -2.798E-01   
 La-140     328.76       488.        20.     0.011   157.20   1.833E+00   
 Cf-249     333.44       509.        20.     0.011   159.80   2.431E+00   
 Cs-136     340.57       484.       -16.    -0.009   193.21  -6.574E-01   
 HF-181     345.83       588.       -22.    -0.012   156.00  -2.825E+00   
 I-131      364.48        76.        11.     0.006   158.07   2.680E-01   
 SN-113     391.69       228.       -23.    -0.013   122.43  -7.410E-01  P
 SB-125     427.88        52.        35.     0.019    45.56   2.625E+00  P
 AG-108M    433.94        74.       -17.    -0.009   107.94  -4.150E-01   
 PM-146     453.88        65.         4.     0.002   447.65   1.327E-01  P
 SB-125     463.37       143.       -15.    -0.008   109.28  -3.430E+00  P
 Ir-192     468.06       158.        18.     0.010    98.71   8.505E-01   
 BE-7       477.60       156.       -18.    -0.010   100.41  -4.156E+00   
 HF-181     482.00       174.        -3.    -0.002   582.71  -9.721E-02   
 La-140     487.02       210.       -21.    -0.011   101.70  -1.112E+00   
 RU-103     497.05        65.       -10.    -0.006   162.20  -2.806E-01  P
 RH-106     511.86       112.        91.     0.051    19.50   1.155E+01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:19:54 PMPage 17
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191375.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Nd-147     531.00        26.        26.     0.014    44.58   5.216E+00   
 Ba-140     537.26        52.        -7.    -0.004   223.87  -8.037E-01  P
 CS-134     563.24        61.         5.     0.003   312.81   1.739E+00   
 CS-134     569.32        56.        -3.    -0.002   357.46  -5.354E-01   
 BI-207     569.70        69.        -8.    -0.004   217.51  -2.182E-01  P
 SB-125     600.50       609.        14.     0.008   254.81   2.201E+00   
 SB-124     602.73       622.        14.     0.008   257.32   4.017E-01   
 CS-134     604.71       636.        14.     0.008   259.84   4.058E-01   
 RU-103     610.30       650.        11.     0.006   329.96   5.515E+00   
 SB-125     635.89        51.         4.     0.002   257.39   1.054E+00   
 AG-110M    657.76        98.       -18.    -0.010   139.35  -5.715E-01  P
 CS-137     661.66       106.         8.     0.004   197.09   2.702E-01   
 PM-144     696.54        98.       -21.    -0.011    71.75  -6.609E-01   
 NB-94      702.63       125.         8.     0.004   213.30   2.463E-01   
 SB-124     722.79        76.        17.     0.009    78.16   5.058E+00   
 AG-108M    722.94        93.        13.     0.007   109.96   4.636E-01   
 ZR-95      724.20       111.        -7.    -0.004   211.39  -5.334E-01   
 BI-212     727.17       112.       -13.    -0.007   115.70  -5.821E+00   
 PM-146     735.72        65.       -18.    -0.010   133.92  -2.723E+00  P
 PM-146     747.16        47.        -9.    -0.005   170.62  -8.576E-01   
 AG-110M    763.94       132.       -27.    -0.015    64.10  -4.084E+00   
 NB-95      765.79       134.         7.     0.004   239.54   2.380E-01   
 PA-234M    766.41        60.        14.     0.008    83.01   1.622E+02   
 BI-212     785.42        57.         4.     0.002   244.18   1.212E+01   
 CS-134     795.87        81.        -8.    -0.004   162.98  -3.302E-01   
 TL-210     799.60        53.        14.     0.008    77.56   5.059E-01   
 CS-134     801.95        96.       -18.    -0.010    79.45  -7.463E+00   
 CO-58      810.78        65.        -9.    -0.005   126.77  -3.360E-01   
 La-140     815.77        84.        -8.    -0.004   173.21  -1.185E+00   
 Cs-136     818.50        87.        15.     0.009    89.37   5.555E-01   
 MN-54      834.85        45.        -4.    -0.002   372.07  -1.465E-01   
 Co-56      846.77        35.        -7.    -0.004   189.61  -2.593E-01   
 NB-94      871.10        20.         7.     0.004   145.45   2.652E-01   
 PA-234     880.53        53.        10.     0.005   111.58   6.147E+00   
 AG-110M    884.68        28.         8.     0.005    94.15   4.471E-01   
 Sc-46      889.28        40.         9.     0.005   110.41   3.270E-01   
 Y-88       898.04         6.         5.     0.003   104.99   2.204E-01  P
 AG-110M    937.49        75.       -24.    -0.013    23.55  -2.803E+00  P
 PA-234     946.02        45.       -18.    -0.010    83.08  -5.566E+00   
 PA-234M   1001.00        38.        10.     0.005    96.12   4.869E+01   
 Co-56     1037.84        27.        -2.    -0.001   767.30  -6.199E-01  P
 Cs-136    1048.07        20.        12.     0.007    60.95   6.451E-01   
 RH-106    1050.36        46.         3.     0.002   322.30   8.485E+00   
 BI-207    1063.66        11.         9.     0.005    87.64   5.428E-01   
 Ga-68     1077.40        21.         5.     0.003   229.68   7.372E+00   
 FE-59     1099.25        43.       -19.    -0.010    83.34  -1.490E+00   
 Sc-46     1120.55       169.       -13.    -0.007   142.25  -6.073E-01   
 Ta-182    1121.30       139.        -7.    -0.004   252.78  -8.805E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:19:54 PMPage 18
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191375.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CO-60     1173.24        27.        -4.    -0.002   292.55  -1.855E-01  P
 Ta-182    1189.05        17.        12.     0.007    87.35   3.501E+00   
 Ta-182    1221.41        17.         4.     0.002   246.86   7.309E-01   
 Co-56     1238.28        12.        38.     0.021    26.31   2.890E+00  P
 NA-22     1274.53        13.        10.     0.005    61.19   5.046E-01   
 FE-59     1291.60        12.         6.     0.004   128.10   7.759E-01  P
 TL-210    1313.00        23.        -2.    -0.001   674.39  -4.149E-01   
 AG-110M   1384.30        11.        10.     0.006    83.18   2.300E+00   
 La-140    1596.21        12.         2.     0.001   465.85   1.172E-01  P
 SB-124    1690.98        13.        -2.    -0.001   450.61  -2.545E-01  P
 Co-56     1771.35        96.       -10.    -0.006   142.13  -4.312E+00   
 Y-88      1836.06        19.        -9.    -0.005   124.80  -6.238E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -4.1564E+00   -4.1564E+00    1.004E+02%                1.40E+01
 NA-22  #A    5.0462E-01    5.0462E-01    6.119E+01%                1.01E+00
 K-40         6.8355E+01    6.8355E+01    1.037E+01%                1.04E+01
 Sc-46  #A    3.2699E-01    3.2699E-01    1.104E+02%                1.23E+00
 CR-51  #A    1.4032E+00    1.4032E+00    2.563E+02%                1.22E+01
 MN-54  #A   -1.4651E-01   -1.4651E-01    3.721E+02%                1.24E+00
 FE-59  #A   -1.4897E+00   -1.4897E+00    8.334E+01%                2.66E+00
 Co-56  #A    9.9425E-01    9.9425E-01    2.631E+01%                1.12E+00
 CO-57  #A   -3.6093E+00   -3.6093E+00    1.456E+02%                1.75E+01
 CO-58  #A   -3.3602E-01   -3.3602E-01    1.268E+02%                1.45E+00
 CO-60  #A   -1.7638E-02   -1.7638E-02    3.749E+03%                1.46E+00
 ZN-65  #A   -1.3893E-02   -1.3893E-02    1.154E+04%                5.53E+00
 NB-94  #A    2.5584E-01    2.5584E-01    1.291E+02%                1.79E+00
 ZR-95  #A   -6.5974E-02   -6.5974E-02    2.333E+03%                1.89E+00
 NB-95  #A    2.3801E-01    2.3801E-01    2.395E+02%                1.95E+00
 RU-103 #A   -2.8056E-01   -2.8056E-01    1.622E+02%                1.10E+00
 RH-106 #A    1.1946E+00    1.1946E+00    3.223E+02%                3.61E+01
 AG-108M#A    2.5173E-02    2.5173E-02    7.704E+01%                1.06E+00
 AG-110M#A    9.1131E-01    9.1131E-01    6.281E+01%                1.43E+00
 SN-113 #A   -7.4103E-01   -7.4103E-01    1.224E+02%                2.39E+00
 SB-124 #A    8.6326E-01    8.6326E-01    7.816E+01%                3.47E+00
 SB-125 #A    2.4658E+00    2.4658E+00    4.556E+01%                2.74E+00
 I-131  #A    2.6802E-01    2.6802E-01    1.581E+02%                1.06E+00
 Gd-153 #A   -1.2974E+00   -1.2974E+00    1.683E+02%                7.25E+00
 Ga-68  #A    7.3356E+00    7.3719E+00    2.297E+02%                3.83E+01
 Tc-99m #A    3.9020E-01    3.9056E-01    1.538E+02%                2.00E+00
 BA-133 #A    1.7199E-01    1.7199E-01    3.859E+02%                4.22E+00
 CS-134 #A    1.3523E-01    1.3523E-01    1.460E+02%                1.84E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:19:54 PMPage 19
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191375.An1             
                                                                                 
 CS-137 #A    2.7018E-01    2.7018E-01    1.971E+02%                1.82E+00
 CE-139 #A    4.7005E-01    4.7005E-01    9.952E+01%                1.56E+00
 Ba-140 #A   -8.0373E-01   -8.0374E-01    2.239E+02%                3.93E+00
 La-140 #A    4.1818E-01    4.1819E-01    1.572E+02%                1.22E+00
 CE-141 #A   -8.0015E-01   -8.0015E-01    1.405E+02%                3.74E+00
 CE-144 #A   -3.4414E+00   -3.4414E+00    1.430E+02%                1.64E+01
 PM-144 #A   -6.6094E-01   -6.6094E-01    7.175E+01%                1.57E+00
 EU-152  A    1.8562E+00    1.8562E+00    9.175E+01%                7.81E+00
 EU-154  A    1.0387E+00    1.0387E+00    8.492E+01%                2.11E+00
 EU-155 #A    1.4451E+00    1.4451E+00    9.951E+01%                4.79E+00
 HF-181 #A   -9.7211E-02   -9.7212E-02    5.827E+02%                1.94E+00
 Ta-182 #A    5.8539E-01    5.8539E-01    8.735E+01%                7.61E+00
 Hg-203 #A   -3.9961E-01   -3.9962E-01    1.087E+02%                1.46E+00
 TL-208       7.0612E+00    7.0612E+00    9.339E+00%                1.02E+00
 PM-146 #A    1.3269E-01    1.3269E-01    4.477E+02%                1.44E+00
 Y-88   #A   -6.2384E-01   -6.2385E-01    1.248E+02%                1.60E+00
 Cd-113m#B    2.2114E+02    2.2114E+02    1.998E+03%                1.53E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.50E+01
 Cf-251 #A    2.0769E+00    2.0769E+00    9.377E+01%                4.95E+00
 Cf-249 #A    4.6251E-01    4.6251E-01    1.598E+02%                2.09E+00
 Sn-126 #A    3.5873E+00    3.5873E+00    1.561E+02%                1.87E+01
 PB-210 #     4.4391E+01    4.4391E+01    2.366E+01%                2.47E+01
 PB-212       1.8461E+01    1.8461E+01    5.041E+00%                1.67E+00
 PB-214       3.2713E+01    3.2713E+01    3.688E+00%                2.12E+00
 BI-207 #A    5.4284E-01    5.4284E-01    8.764E+01%                1.06E+00
 BI-212 #A   -5.8207E+00   -5.8207E+00    1.157E+02%                2.27E+01
 U-235   A    3.6447E+00    3.6447E+00    6.956E+01%                6.28E+00
 BI-214       2.9669E+01    2.9669E+01    5.276E+00%                1.77E+00
 BI-210M#A   -7.9512E-01   -7.9512E-01    1.008E+02%                1.96E+00
 AC-228       2.2462E+01    2.2462E+01    8.679E+00%                1.82E+00
 TH-227 #A    1.7260E+00    1.7260E+00    2.152E+02%                1.38E+01
 TH-229 #A    7.9830E+00    7.9830E+00    1.009E+02%                1.96E+01
 TH-234       3.3160E+01    3.3160E+01    1.422E+01%                1.61E+01
 PA-231 #A    0.0000E+00    0.0000E+00    1.000E+03%                8.90E+01
 PA-233 #A   -6.2360E-03   -6.2360E-03    1.749E+04%                7.27E+00
 PA-234 #A   -2.1935E+00   -2.1935E+00    7.889E+01%                1.03E+01
 PA-234M#A    7.8205E+01    7.8205E+01    6.350E+01%                1.59E+02
 AM-241 #A   -7.2848E-01   -7.2848E-01    1.435E+02%                5.28E+00
 Np-237 #A   -3.0803E+00   -3.0803E+00    1.863E+02%                1.91E+01
 Ir-192 #A    1.4164E-01    1.4164E-01    8.495E+01%                1.31E+00
 Cs-136 #A    5.9531E-01    5.9532E-01    5.409E+01%                1.67E+00
 Np-239 #A    1.4105E+00    1.4107E+00    9.859E+01%                4.63E+00
 Nd-147 #A    5.2155E+00    5.2156E+00    4.458E+01%                5.31E+00
 TL-210 #A    5.0592E-01    5.0592E-01    7.756E+01%                1.31E+00
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.09E+02
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:19:54 PMPage 20
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191375.An1             
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.3 keV)     2.563E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.3 keV) 2.5627069E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 12_Gamma_20191255
-----------------------------------------------------------------------------                      
   Sample Description: 430282_Gamma_160-34280-A-17-B 
             Detector: Detector #12       
             Batch ID: 430282                 
    Work Order Number: Gamma   
           Lot Number: 160-34280-A-17-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 14:51        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 14:51:56     Real Time: 1802   sec
        Analysis Time: 6/20/2019 15:22        Dead Time: 0.09   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCan_108513
  Efficiency Cal Date: 4/20/2018 11:53
      Energy Cal Date: 4/20/2018 11:13                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 12_2019-06-08_1442.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       4.328E+00          105.8     4.579E+00    4.584E+00    1.545E+01
NA-22      7.024E-01           31.6     2.221E-01    2.249E-01    5.177E-01
K-40       7.028E+01           11.7     8.218E+00    8.951E+00    9.612E+00
Sc-46     -5.829E-01          105.4     6.147E-01    6.154E-01    2.085E+00
CR-51      4.081E+00          240.9     9.834E+00    9.836E+00    3.292E+01
MN-54     -1.371E-01          458.8     6.290E-01    6.290E-01    1.509E+00
FE-59      0.000E+00         1.#INF     3.851E-01    3.851E-01    2.373E+00
Co-56      3.598E-01           38.0     1.367E-01    1.380E-01    3.830E-01
CO-57     -1.582E-01          314.5     4.975E-01    4.976E-01    1.677E+00
CO-58      4.855E-01           85.1     4.129E-01    4.137E-01    1.396E+00
CO-60      5.252E-02          146.3     7.682E-02    7.686E-02    1.593E+00
ZN-65      0.000E+00         1.#INF     3.074E-01    3.074E-01    5.979E+00
NB-94      6.366E-01           92.3     5.877E-01    5.886E-01    1.360E+00
ZR-95      5.872E-01          165.0     9.691E-01    9.696E-01    2.742E+00
NB-95     -1.238E+00           78.2     9.685E-01    9.705E-01    3.219E+00
RU-103    -3.481E-01          171.8     5.980E-01    5.983E-01    1.501E+00
RH-106     9.092E+00          128.4     1.167E+01    1.168E+01    4.581E+01
AG-108M   -1.052E-01          491.8     5.174E-01    5.174E-01    1.318E+00
AG-110M    5.472E-01           33.3     1.824E-01    1.845E-01    2.581E+00
SN-113    -9.722E-01          109.0     1.060E+00    1.061E+00    3.547E+00
SB-124    -3.676E-01          202.7     7.452E-01    7.454E-01    4.727E+00
SB-125     1.118E+00           81.1     9.069E-01    9.086E-01    4.115E+00
I-131      4.079E-01          137.6     5.612E-01    5.616E-01    1.398E+00
Gd-153    -1.394E+00          143.7     2.004E+00    2.005E+00    6.681E+00
Ga-68      2.199E+00          914.7     2.011E+01    2.011E+01    4.694E+01
Tc-99m    -5.735E-01          162.2     9.304E-01    9.310E-01    3.096E+00
BA-133    -3.076E-01          476.2     1.465E+00    1.465E+00    4.931E+00
CS-134     1.272E+00           40.4     5.138E-01    5.179E-01    2.244E+00
CS-137    -8.552E-01           81.8     6.992E-01    7.006E-01    2.337E+00
CE-139     2.723E-02         1889.5     5.144E-01    5.144E-01    1.749E+00
Ba-140     1.579E+00          120.4     1.901E+00    1.903E+00    4.606E+00
La-140     2.859E-01          102.8     2.940E-01    2.943E-01    1.979E+00
CE-141    -9.802E-01          164.7     1.614E+00    1.615E+00    5.374E+00
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CE-144    -3.861E+00          162.4     6.268E+00    6.272E+00    2.089E+01
PM-144     3.948E-01          153.4     6.054E-01    6.058E-01    1.420E+00
EU-152     1.355E+00           77.9     1.055E+00    1.058E+00    4.851E+00
EU-154     1.931E+00           71.9     1.387E+00    1.391E+00    3.112E+00
EU-155     0.000E+00         1.#INF     1.130E+00    1.130E+00    9.757E+00
HF-181     5.401E-01          118.6     6.407E-01    6.413E-01    2.167E+00
Ta-182     1.203E+00          183.4     2.206E+00    2.207E+00    8.115E+00
Hg-203    -9.282E-03         5937.3     5.511E-01    5.511E-01    1.891E+00
TL-208     8.212E+00            8.9     7.311E-01    8.419E-01    9.929E-01
PM-146     4.603E-01           91.8     4.224E-01    4.231E-01    1.834E+00
Y-88      -6.365E-02          995.0     6.333E-01    6.333E-01    1.407E+00
Cd-113m   -8.202E+03           92.9     7.621E+03    7.636E+03    2.544E+04
Cd-109     0.000E+00         1.#INF     1.840E+01    1.840E+01    6.175E+01
Cf-251    -2.684E+00          106.6     2.860E+00    2.864E+00    7.277E+00
Cf-249     5.040E-01          102.9     5.188E-01    5.195E-01    2.894E+00
Sn-126     5.321E+00          132.2     7.034E+00    7.040E+00    2.345E+01
PB-210     4.792E+01           29.3     1.404E+01    1.435E+01    3.717E+01
PB-212     2.100E+01            5.7     1.188E+00    1.616E+00    2.286E+00
PB-214     3.106E+01            6.0     1.860E+00    2.437E+00    2.724E+00
BI-207     3.484E-02          224.9     7.837E-02    7.839E-02    2.203E+00
BI-212     1.077E+01           92.9     1.001E+01    1.002E+01    3.354E+01
U-235     -5.895E-01           96.9     5.713E-01    5.721E-01    2.492E+01
BI-214     3.171E+01            6.2     1.954E+00    2.535E+00    2.566E+00
BI-210M    4.650E-01          172.5     8.019E-01    8.023E-01    2.719E+00
AC-228     1.982E+01           10.6     2.111E+00    2.338E+00    2.271E+00
TH-227     2.474E+00          211.9     5.242E+00    5.244E+00    1.494E+01
TH-229     4.349E+00          125.6     5.462E+00    5.467E+00    2.542E+01
TH-234     1.741E+01           34.0     5.918E+00    5.996E+00    2.334E+01
PA-231     8.308E+00          242.9     2.018E+01    2.019E+01    1.101E+02
PA-233     8.998E-01          245.5     2.209E+00    2.209E+00    9.031E+00
PA-234     1.754E+00          133.5     2.343E+00    2.344E+00    8.783E+00
PA-234M    7.293E+01           94.1     6.859E+01    6.869E+01    2.498E+02
AM-241     1.494E+00          127.5     1.905E+00    1.907E+00    6.355E+00
Np-237     0.000E+00         1.#INF     5.709E+00    5.709E+00    1.913E+01
Ir-192    -4.997E-01          233.1     1.165E+00    1.165E+00    3.896E+00
Cs-136    -5.405E-01          112.5     6.081E-01    6.089E-01    2.065E+00
Np-239    -1.884E+00          141.5     2.666E+00    2.668E+00    8.885E+00
Nd-147     7.862E+00           36.1     2.840E+00    2.875E+00    6.284E+00
TL-210     4.763E-01          106.6     5.076E-01    5.083E-01    1.736E+00
Kr-85      1.877E+02           68.3     1.282E+02    1.286E+02    4.243E+02
-----------------------------------------------------------------------------
Total      5.864E+02

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:22:04 PMPage  1
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191255.An1            
                                                                                 
 Sample description                                             
      430282_Gamma_160-34280-A-17-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20191255.An1

 Acquisition information
        Start time:                 6/20/2019 2:51:56 PM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.09 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCan_108513                                               
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 11:13:27 AM
             Zero offset:           0.059 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.735E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 11:53:09 AM
             Type:                  Polynomial
             Uncertainty:           1.020 %
             Coefficients:         -0.363508  -4.707999   0.462125
                                   -0.051256   0.002384  -0.000043

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.13keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000

                                 (Page 3 of 22)

Page 1428 of 1765



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:22:04 PMPage  2
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191255.An1            
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 2:51:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2019-06-08_1442.PBC
                                                 6/8/2019 2:42:09 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   25 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.0806

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.48       66.  29.30   0.78  1.801E-02    46.54   4.250  4.792E+01 PB210 
    55.69       28.  56.48   0.66  2.612E-02
    59.54       27. 127.50   0.86  2.817E-02    59.54  35.900    PBC<MDA AM241 
    63.37       63.  33.99   0.87  2.978E-02    63.29   3.810    PBC<MDA TH234 
    64.36       28. 132.19   0.87  3.015E-02    64.28   9.700    PBC<MDA Sn126 
    74.83      257.  10.44   0.88  3.332E-02
    77.19      356.   7.69   0.88  3.387E-02
    87.32      162.  18.16   0.90  3.571E-02    86.54  30.700  8.260E+00 EU155 
                                                86.94   9.040  2.801E+01 Sn126 
                                                87.57  37.500  6.734E+00 Sn126 
                                                88.04   3.790  6.651E+01 Cd109 
    92.88      165.  16.58   1.44  3.641E-02    92.59   5.584  3.645E+01 TH234 
                                                93.35   5.561  4.522E+01 AC228 
   123.10       26.  97.21   0.93  3.721E-02   123.10  40.790    PBC<MDA EU154 
   131.29       13. 239.95   0.94  3.683E-02   131.29  18.000    PBC<MDA PA234 
   163.77       28.  39.55   0.64  3.425E-02   163.38   5.080  9.091E+00 U235  
   186.13      167.  15.18   1.29  3.211E-02   185.72  54.000  4.761E+00 U235  
   205.33       22. 104.03   1.01  3.030E-02   205.33   5.010    PBC<MDA U235  
   210.85       22. 125.58   1.02  2.980E-02   210.85   2.990    PBC<MDA TH229 
   227.00       20. 102.16   1.03  2.839E-02   227.00   6.300    PBC<MDA Cf251 
   235.97       20. 211.94   1.04  2.764E-02   235.97  12.300    PBC<MDA TH227 
   238.57      439.   5.85   1.05  2.744E-02   238.63  43.300  2.051E+01 PB212 
   241.69      102.  18.68   1.05  2.719E-02   242.00   7.430  2.818E+01 PB214 
   244.69       19. 218.85   1.05  2.695E-02   244.69   7.580    PBC<MDA EU152 
   256.24        4. 468.04   1.06  2.608E-02   256.24   7.000    PBC<MDA TH227 
   265.83       11. 172.47   1.07  2.539E-02   265.83  50.000    PBC<MDA BI210M
   295.13      295.   9.19   1.10  2.350E-02   295.09  19.300  3.609E+01 PB214 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:22:04 PMPage  3
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191255.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               296.00  79.000  8.838E+00 TL210 
   300.07       16. 242.93   1.11  2.321E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.543E+01 PA231 
                                               300.18   6.200  6.123E+00 PA233 
   300.18       16. 245.46   1.11  2.320E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.543E+01 PA231 
                                               300.18   6.200  6.124E+00 PA233 
   300.44       60.  28.47   1.49  2.321E-02   300.03   3.280  4.415E+01 PB212 
                                               300.07   2.460  5.888E+01 PA231 
                                               300.18   6.200  2.337E+01 PA233 
   320.08       16. 240.94   1.13  2.210E-02   320.08   9.940    PBC<MDA CR51  
   328.76       13. 121.87   1.13  2.165E-02   328.76  20.300    PBC<MDA La140 
   333.44       16. 102.94   1.14  2.142E-02   333.44  15.510    PBC<MDA Cf249 
   338.18      119.  14.02   0.85  2.119E-02   338.32  12.010  2.599E+01 AC228 
   344.29       15. 149.99   1.15  2.090E-02   344.29  26.500    PBC<MDA EU152 
   351.84      423.   6.17   1.03  2.056E-02   351.93  37.600  3.040E+01 PB214 
   364.48       12. 137.61   1.17  2.001E-02   364.48  81.700    PBC<MDA I131  
   383.84       14. 133.63   1.19  1.923E-02   383.84   8.940    PBC<MDA BA133 
   463.37       18.  81.10   1.27  1.666E-02   463.37  10.470    PBC<MDA SB125 
   477.60       13. 105.80   1.28  1.628E-02   477.60  10.520    PBC<MDA BE7   
   482.00       13. 118.62   1.28  1.617E-02   482.00  80.500    PBC<MDA HF181 
   511.86       64.  20.12   2.56  1.546E-02   511.86  20.000  1.144E+01 RH106 
   513.98       22.  68.27   1.31  1.541E-02   513.98   0.430    PBC<MDA Kr85  
   531.00       28.  36.12   1.33  1.504E-02   531.00  13.000  7.862E+00 Nd147 
   537.26       10. 120.40   1.34  1.491E-02   537.26  24.390    PBC<MDA Ba140 
   563.24       29.  40.41   1.36  1.439E-02   563.24   8.350  1.340E+01 CS134 
   569.47        4. 262.82   1.37  1.428E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.819E+00 PA234 
                                               569.70  97.740  1.527E-01 BI207 
   569.70        4. 224.93   1.37  1.427E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.977E+00 PA234 
                                               569.70  97.740  1.659E-01 BI207 
   583.02      175.   8.90   1.51  1.403E-02   583.02  84.500  8.212E+00 TL208 
   609.29      362.   6.16   1.26  1.358E-02   609.31  46.090  3.216E+01 BI214 
                                               610.30   5.750  2.581E+02 RU103 
   621.92       15. 215.36   1.42  1.338E-02   621.92   9.930    PBC<MDA RH106 
   657.76        9. 128.14   1.45  1.284E-02   657.76  94.640    PBC<MDA AG110M
   696.54        9. 153.36   1.49  1.232E-02   696.54  99.000    PBC<MDA PM144 
   702.63       14.  92.31   1.49  1.224E-02   702.63  97.900    PBC<MDA NB94  
   724.20        8. 172.22   1.51  1.198E-02   724.20  44.150    PBC<MDA ZR95  
   726.94       56.  18.74   0.78  1.194E-02   727.17   7.550  3.481E+01 BI212 
   735.72       11.  91.78   1.52  1.184E-02   735.72  22.500    PBC<MDA PM146 
   747.16        2. 565.69   1.53  1.171E-02   747.16  34.000    PBC<MDA PM146 
   756.73        5. 281.58   1.54  1.160E-02   756.73  54.460    PBC<MDA ZR95  
   766.41       17.  94.06   1.55  1.150E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  2.806E+02 PA234M
   784.63        2. 691.01   1.57  1.129E-02   785.42   1.280    PBC<MDA BI212 
   795.87        2. 731.82   1.58  1.119E-02   795.87  85.530    PBC<MDA CS134 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:22:04 PMPage  4
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191255.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   799.60       10. 106.57   1.58  1.115E-02   799.60  98.960    PBC<MDA TL210 
   810.78       10.  85.05   1.59  1.104E-02   810.78  99.460    PBC<MDA CO58  
   815.77        8. 110.34   1.60  1.099E-02   815.77  23.280    PBC<MDA La140 
   846.77        7.  38.00   1.63  1.070E-02   846.77  99.935    PBC<MDA Co56  
   860.54       41.  15.62   2.00  1.057E-02   860.56  12.420  1.734E+01 TL208 
   873.23        6. 163.13   1.65  1.046E-02   873.23  12.270    PBC<MDA EU154 
   880.53       10.  85.61   1.66  1.040E-02   880.53   6.000    PBC<MDA PA234 
   883.24        7. 145.04   1.66  1.038E-02   883.24   9.600    PBC<MDA PA234 
   911.11      105.  10.65   1.88  1.015E-02   911.07  29.000  1.982E+01 AC228 
   946.02        3. 370.93   1.72  9.873E-03   946.02  13.400    PBC<MDA PA234 
   964.11       12. 129.31   1.73  9.739E-03   964.11  14.605    PBC<MDA EU152 
   969.17       83.  12.71   1.83  9.703E-03   968.97  17.460  2.733E+01 AC228 
   996.33        9. 102.02   1.76  9.508E-03   996.33  10.600    PBC<MDA EU154 
  1050.36        7. 139.73   1.81  9.147E-03  1050.36   1.560    PBC<MDA RH106 
  1077.40        1. 914.69   1.83  8.978E-03  1077.40   3.300    PBC<MDA Ga68  
  1120.08       72.  11.79   1.22  8.722E-03  1120.29  15.100  3.037E+01 BI214 
                                              1120.55  99.987  4.587E+00 Sc46  
  1121.29        7. 198.47   1.87  8.716E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  1.189E+00 Ta182 
  1173.24        6. 156.94   1.92  8.426E-03  1173.24  99.900    PBC<MDA CO60  
  1189.05        3. 308.52   1.93  8.342E-03  1189.05  16.200    PBC<MDA Ta182 
  1238.28       25.  43.54   1.97  8.090E-03  1238.28  66.070  2.598E+00 Co56  
  1274.53       10.  31.62   2.00  7.914E-03  1274.53  99.940  7.024E-01 NA22  
                                              1274.54  35.190  1.995E+00 EU154 
  1384.30        9.  33.33   2.10  7.423E-03  1384.30  24.290  2.773E+00 AG110M
  1408.00       22.  34.32   2.12  7.324E-03  1408.00  21.005  7.945E+00 EU152 
  1460.68       96.  11.69   1.87  7.112E-03  1460.83  10.670  7.028E+01 K40   
  1690.98        2. 382.88   2.35  6.302E-03  1690.98  47.790    PBC<MDA SB124 
  1764.35       70.  11.95   2.28  6.075E-03  1764.49  15.400  4.157E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   222.36    55.69        86.        28. 1.053E+03   56.48   0.665  -      s 
   298.89    74.82       232.       257. 7.726E+03   10.44   0.880  -       D
   308.32    77.18       196.       356. 1.051E+04    7.69   0.883  -       D
   654.44   163.77        46.        28. 8.322E+02   39.55   0.641  -      s 
   743.83   186.13       125.       167. 5.212E+03   15.18   1.290  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:22:04 PMPage  5
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191255.An1            
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.57    46.48       109.        66.     0.037    29.30   0.778s
 TH-227    200.18    50.14       525.       -25.    -0.014   129.23   0.855s
 AM-241    237.74    59.54       588.        27.     0.015   127.50   0.865 
 TH-234    252.74    63.29       199.        63.     0.035    33.99   0.868D
 Sn-126    256.71    64.28       672.        28.     0.016   132.19   0.869 
 BA-133    323.50    80.99      1527.       -33.    -0.018   168.18   0.887s
 EU-155    345.70    86.54      1198.       -34.    -0.019   143.38   0.892s
 Sn-126    349.81    87.57       995.        83.     0.046    28.20   0.893D
 Cd-109    351.68    88.04      1011.         0.     0.000  1000.00   0.894A
 Nd-147    363.92    91.10      1011.         0.     0.000  1000.00   0.897s
 TH-234    369.87    92.59       314.        30.     0.016    86.92   0.898D
 AC-228    372.91    93.35       900.        33.     0.019   128.37   0.899s
 Gd-153    389.50    97.50       780.       -28.    -0.015   143.74   0.903s
 Np-239    397.50    99.50       808.       -28.    -0.015   145.95   0.905s
 Gd-153    412.29   103.20       835.       -17.    -0.009   248.90   0.909s
 Np-239    414.29   103.70       852.         0.     0.000  1000.00   0.909s
 EU-155    420.73   105.31       852.         0.     0.000  1000.00   0.911s
 Np-239    424.00   106.13       810.       -29.    -0.016   141.50   0.912s
 EU-152    486.56   121.78       375.       -28.    -0.016    99.88   0.928s
 CO-57     487.69   122.06       403.        -9.    -0.005   314.55   0.928s
 EU-154    491.84   123.10       312.        26.     0.015    97.21   0.929 
 PA-234    524.60   131.29       480.        13.     0.007   239.95   0.938s
 HF-181    531.51   133.02      1038.       -28.    -0.016   162.28   0.939s
 CE-144    533.57   133.54      1040.       -28.    -0.016   162.36   0.940s
 HF-181    544.61   136.30      1069.       -28.    -0.016   164.04   0.943s
 CO-57     545.30   136.47      1333.       -32.    -0.018   161.01   0.943s
 Tc-99m    561.44   140.51      1365.       -32.    -0.018   162.23   0.947s
 U-235     574.53   143.79      1398.       -33.    -0.018   163.52   0.950s
 CE-141    581.15   145.44      1246.       -30.    -0.017   164.70   0.952s
 Ba-140    649.99   162.66       349.       -14.    -0.008   186.29   0.969s
 U-235     652.87   163.38       335.         0.     0.000  1000.00   0.970s
 Cf-251    705.72   176.60       231.       -27.    -0.015   106.59   0.983 
 U-235     742.18   185.72       470.       -48.    -0.026    55.70   0.992s
 TH-229    773.32   193.51       169.        -5.    -0.003   522.70   1.000s
 U-235     820.59   205.33       147.        22.     0.012   104.03   1.012s
 TH-229    842.65   210.85       205.        22.     0.012   125.58   1.018s
 Cf-251    907.22   227.00       117.        20.     0.011   102.16   1.034s
 TH-227    943.09   235.97       845.        20.     0.011   211.94   1.043 
 PB-212    953.73   238.63        98.       449.     0.249     5.66   1.045D
 PB-214    967.18   242.00       124.       107.     0.059    17.69   1.049D
 EU-152    977.96   244.69       822.        19.     0.010   218.85   1.051s
 TH-227   1024.13   256.24        99.         4.     0.002   468.04   1.063s
 Cd-113m  1053.96   263.70       210.       -23.    -0.013    92.91   1.070s
 BI-210M  1062.48   265.83       163.        11.     0.006   172.47   1.072 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:22:04 PMPage  6
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191255.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   1108.27   277.28       187.       -21.    -0.011    96.05   1.084s
 PB-214   1179.63   295.13        82.       295.     0.164     9.19   1.097 
 TL-210   1183.11   296.00       718.        16.     0.009   241.19   1.102s
 PB-212   1200.86   300.44        52.        60.     0.034    28.47   1.492s
 PA-231   1199.38   300.07       734.        16.     0.009   242.93   1.106s
 PA-233   1199.82   300.18       749.        16.     0.009   245.46   1.107s
 BA-133   1210.50   302.85       768.         0.     0.000  1000.00   1.109s
 Ba-140   1218.49   304.85       768.         0.     0.000  1000.00   1.111s
 BI-210M  1218.68   304.90       768.         0.     0.000  1000.00   1.111s
 Ir-192   1232.85   308.44       768.         0.     0.000  1000.00   1.115 
 PA-233   1247.13   312.01       768.         0.     0.000  1000.00   1.118s
 Ir-192   1265.04   316.49       819.       -17.    -0.010   233.14   1.123s
 CR-51    1279.41   320.08       748.        16.     0.009   240.94   1.126s
 La-140   1314.10   328.76       119.        13.     0.007   121.87   1.135s
 Cf-249   1332.81   333.44       125.        16.     0.009   102.94   1.139s
 AC-228   1351.77   338.18        40.       122.     0.068    13.54   0.848s
 Cs-136   1361.32   340.57       379.       -21.    -0.012   132.41   1.146s
 EU-152   1376.18   344.29       237.        15.     0.008   149.99   1.150s
 HF-181   1382.35   345.83       332.       -20.    -0.011   133.36   1.151s
 PB-214   1406.41   351.84        57.       432.     0.240     5.99   1.028 
 BA-133   1423.02   356.00       552.        -7.    -0.004   476.17   1.162s
 I-131    1456.95   364.48        68.        12.     0.007   137.61   1.170 
 BA-133   1534.35   383.84       168.        14.     0.008   133.63   1.189s
 Cf-249   1550.79   387.95       182.         0.     0.000  1000.00   1.193s
 SN-113   1565.74   391.69       257.       -21.    -0.012   109.03   1.196s
 SB-125   1710.45   427.88        60.        -5.    -0.003   306.59   1.232s
 AG-108M  1734.69   433.94        56.        -3.    -0.002   491.78   1.238s
 SB-125   1852.39   463.37        99.        18.     0.010    81.10   1.266s
 Ir-192   1871.16   468.06       169.       -20.    -0.011    93.43   1.271s
 BE-7     1909.29   477.60        93.        13.     0.007   105.80   1.280s
 HF-181   1926.90   482.00       106.        13.     0.007   118.62   1.284s
 La-140   1946.98   487.02       119.         0.     0.000  1000.00   1.289 
 RU-103   1987.11   497.05        60.        -9.    -0.005   171.77   1.298s
 RH-106   2046.35   511.86        50.        64.     0.035    20.12   2.563s
 Kr-85    2054.81   513.98       106.        22.     0.012    68.27   1.315s
 Nd-147   2122.88   531.00        17.        28.     0.015    36.12   1.331s
 Ba-140   2147.92   537.26        35.        10.     0.006   120.40   1.337s
 CS-134   2251.82   563.24        26.        29.     0.016    40.41   1.362s
 CS-134   2276.15   569.32        43.        -8.    -0.005   116.96   1.367s
 PA-234   2276.75   569.47        49.         4.     0.002   262.82   1.368s
 BI-207   2277.68   569.70        42.         4.     0.002   224.93   1.368s
 TL-208   2330.96   583.02        16.       175.     0.097     8.90   1.509 
 SB-125   2400.87   600.50       592.       -17.    -0.009   205.95   1.397s
 SB-124   2409.79   602.73       575.       -17.    -0.009   202.74   1.399s
 CS-134   2417.71   604.71       558.       -17.    -0.009   199.52   1.401s
 BI-214   2436.03   609.29        32.       362.     0.201     6.16   1.258 
 AG-108M  2455.99   614.28       539.         0.     0.000  1000.00   1.410 
 PM-144   2471.12   618.06       540.       -15.    -0.008   218.23   1.414s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:22:04 PMPage  7
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191255.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RH-106   2486.54   621.92       526.        15.     0.008   215.36   1.417s
 SB-125   2542.43   635.89        43.        -1.    -0.001   703.56   1.430s
 I-131    2546.77   636.97        63.       -11.    -0.006   109.86   1.432s
 AG-110M  2629.92   657.76        57.         9.     0.005   128.14   1.451 
 CS-137   2645.51   661.66        86.       -17.    -0.009    81.76   1.455s
 PM-144   2785.05   696.54        37.         9.     0.005   153.36   1.487s
 NB-94    2809.41   702.63        33.        14.     0.008    92.31   1.493 
 SB-124   2890.04   722.79       144.       -18.    -0.010    96.26   1.512s
 AG-108M  2890.65   722.94       126.       -18.    -0.010    90.36   1.512s
 EU-154   2892.34   723.36       108.       -10.    -0.006   149.23   1.512s
 ZR-95    2895.69   724.20        83.         8.     0.004   172.22   1.513 
 BI-212   2907.58   727.17       123.        17.     0.010    92.91   1.516s
 PM-146   2941.78   735.72        19.        11.     0.006    91.78   1.524s
 PM-146   2987.55   747.16        28.         2.     0.001   565.69   1.535s
 ZR-95    3025.83   756.73        37.         5.     0.003   281.58   1.543s
 AG-110M  3054.69   763.94       198.       -31.    -0.017    65.84   1.550s
 NB-95    3062.08   765.79       187.       -26.    -0.014    78.25   1.552s
 PA-234M  3064.57   766.41       120.        17.     0.009    94.06   1.552s
 EU-152   3114.61   778.92        51.       -18.    -0.010    87.50   1.564s
 BI-212   3140.62   785.42        42.         2.     0.001   691.01   1.570s
 CS-134   3182.43   795.87        60.         2.     0.001   731.82   1.579s
 TL-210   3197.35   799.60        46.        10.     0.005   106.57   1.583s
 CS-134   3206.76   801.95       126.       -20.    -0.011    82.92   1.585s
 CO-58    3242.06   810.78        28.        10.     0.005    85.05   1.593s
 La-140   3262.05   815.77        34.         8.     0.004   110.34   1.598s
 Cs-136   3272.97   818.50        67.       -11.    -0.006   112.50   1.600s
 MN-54    3338.38   834.85        33.        -3.    -0.001   458.77   1.615s
 Co-56    3386.08   846.77         0.         7.     0.004    38.00   1.626s
 TL-208   3441.18   860.54         0.        41.     0.023    15.62   1.999s
 NB-94    3483.41   871.10        36.        -5.    -0.003   175.50   1.648s
 EU-154   3491.95   873.23        38.         6.     0.003   163.13   1.650s
 PA-234   3521.16   880.53        32.        10.     0.006    85.61   1.657s
 PA-234   3532.00   883.24        41.         7.     0.004   145.04   1.659s
 AG-110M  3537.78   884.68        48.         0.     0.000  1000.00   1.660s
 Sc-46    3556.17   889.28        60.       -11.    -0.006   105.45   1.664s
 Y-88     3591.22   898.04        40.       -11.    -0.006   129.95   1.672 
 AC-228   3643.53   911.11         4.       105.     0.058    10.65   1.882s
 AG-110M  3749.09   937.49        60.       -19.    -0.011    92.52   1.708s
 PA-234   3783.21   946.02        25.         3.     0.002   370.93   1.716s
 EU-152   3855.60   964.11       115.        12.     0.007   129.31   1.732s
 AC-228   3875.83   969.17         7.        83.     0.046    12.71   1.826 
 EU-154   3984.54   996.33        41.         9.     0.005   102.02   1.761s
 PA-234M  4003.22  1001.00        50.         0.     0.000  1000.00   1.765s
 Co-56    4150.66  1037.84        21.        -7.    -0.004   147.85   1.798s
 Cs-136   4191.60  1048.07        38.        -8.    -0.004   114.56   1.807s
 RH-106   4200.76  1050.36        42.         7.     0.004   139.73   1.809s
 BI-207   4253.99  1063.66        27.        -2.    -0.001   708.52   1.820s
 Ga-68    4308.98  1077.40        16.         1.     0.001   914.69   1.833s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:22:04 PMPage  8
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191255.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 FE-59    4396.44  1099.25        16.         0.     0.000  1000.00   1.852s
 ZN-65    4461.66  1115.55        93.         0.     0.000  1000.00   1.866s
 BI-214   4479.81  1120.08         0.        72.     0.040    11.79   1.221s
 Sc-46    4481.68  1120.55        93.         0.     0.000  1000.00   1.870s
 Ta-182   4484.69  1121.30        80.         7.     0.004   198.47   1.871 
 CO-60    4692.57  1173.24        16.         6.     0.003   156.94   1.916s
 Ta-182   4755.86  1189.05        16.         3.     0.002   308.52   1.930 
 Ta-182   4885.39  1221.41        28.        -2.    -0.001   538.99   1.957 
 Co-56    4952.92  1238.28        17.        25.     0.014    43.54   1.972s
 NA-22    5098.03  1274.53         0.        10.     0.006    31.62   2.003s
 EU-154   5098.08  1274.54        10.         0.     0.000  1000.00   2.003s
 FE-59    5166.35  1291.60        23.        -2.    -0.001   674.39   2.017s
 TL-210   5252.04  1313.00        28.        -6.    -0.004   201.07   2.036s
 CO-60    5330.11  1332.50        17.        -4.    -0.002   246.86   2.052s
 AG-110M  5537.48  1384.30         0.         9.     0.005    33.33   2.096s
 EU-152   5632.39  1408.00         6.        22.     0.012    34.32   2.115s
 K-40     5843.29  1460.68         5.        96.     0.053    11.69   1.867 
 La-140   6386.02  1596.21        18.        -4.    -0.002   261.01   2.269s
 SB-124   6765.58  1690.98         6.         2.     0.001   382.88   2.345s
 BI-214   7059.46  1764.35         0.        70.     0.039    11.95   2.278 
 Co-56    7087.48  1771.35        70.         0.     0.000  1000.00   2.408s
 Y-88     7346.69  1836.06         7.        -1.     0.000   994.99   2.459s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   4.3281E+00                                      5.31E+01             
                           477.60 4.328E+00 &(  1.545E+01 1.06E+02 1.05E+01 G  
 
NA-22    C   7.0242E-01                                      9.50E+02             
                          1274.53 7.024E-01 ?(  5.177E-01 3.16E+01 9.99E+01 G  
 
K-40     N   7.0280E+01                                      4.66E+11             
                          1460.83 7.028E+01  (  9.612E+00 1.17E+01 1.07E+01 G  
 
Sc-46    F  -5.8295E-01                                      8.38E+01             
                           889.28-5.829E-01 ?(  2.085E+00 1.05E+02 1.00E+02 G  
                          1120.55 0.000E+00 +   3.036E+00 1.00E+03 1.00E+02 G  
 
CR-51    F   4.0814E+00                                      2.77E+01             
                           320.08 4.081E+00 ?(  3.292E+01 2.41E+02 9.94E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:22:04 PMPage  9
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191255.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
MN-54    C  -1.3710E-01                                      3.12E+02             
                           834.85-1.371E-01 ?(  1.509E+00 4.59E+02 1.00E+02 G  
 
Co-56    C   3.5984E-01                                      7.73E+01             
                           846.77 3.598E-01 ?(  3.830E-01 3.80E+01 9.99E+01 G  
                          1238.28 2.598E+00 +   2.279E+00 4.35E+01 6.61E+01 G  
                          1037.84-3.124E+00 -   1.032E+01 1.48E+02 1.41E+01 G  
                          1771.35 0.000E+00 -   2.472E+01 1.00E+03 1.55E+01  A 
 
CO-57    C  -1.5817E-01                                      2.72E+02             
                           122.06-1.582E-01  (  1.677E+00 3.15E+02 8.56E+01 G  
                           136.47-4.596E+00 +   2.462E+01 1.61E+02 1.07E+01 G  
 
CO-58    C   4.8549E-01                                      7.09E+01             
                           810.78 4.855E-01 ?(  1.396E+00 8.51E+01 9.95E+01 G  
 
CO-60    F   5.2521E-02                                      1.93E+03             
                          1332.50-2.907E-01 ?(  1.593E+00 2.47E+02 1.00E+02 G  
                          1173.24 3.960E-01 ?(  1.409E+00 1.57E+02 9.99E+01 G  
 
NB-94    I   6.3659E-01                                      7.41E+06             
                           702.63 6.366E-01 ?(  1.360E+00 9.23E+01 9.79E+01 G  
                           871.10-2.653E-01 -   1.627E+00 1.75E+02 9.99E+01 G  
 
ZR-95    I   5.8723E-01                                      6.40E+01             
                           756.73 4.103E-01 @(  2.742E+00 2.82E+02 5.45E+01 G  
                           724.20 8.055E-01 ?(  4.754E+00 1.72E+02 4.42E+01 G  
 
NB-95    I  -1.2377E+00                                      6.40E+01             
                           765.79-1.238E+00 ?(  3.219E+00 7.82E+01 9.98E+01 G  
 
RU-103   I  -3.4813E-01                                      3.93E+01             
                           497.05-3.481E-01 ?(  1.501E+00 1.72E+02 9.09E+01 G  
                           610.30-1.743E+00 %   7.915E+01 1.35E+03 5.75E+00 GA 
 
RH-106   I   9.0922E+00                                      3.74E+02             
                           621.92 6.341E+00 ?(  4.581E+01 2.15E+02 9.93E+00 G  
                          1050.36 2.660E+01 ?(  1.284E+02 1.40E+02 1.56E+00 G  
                           511.86 1.144E+01 ?   6.419E+00 2.01E+01 2.00E+01 GA 
 
AG-108M  C  -1.0520E-01                                      1.53E+05             
                           433.94-1.052E-01 &(  1.318E+00 4.92E+02 9.05E+01 G  
                           722.94-9.287E-01 &   2.809E+00 9.04E+01 9.08E+01 G  
                           614.28 0.000E+00 &   5.078E+00 1.00E+03 8.98E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:22:04 PMPage 10
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191255.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-110M  F   5.4720E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  2.581E+00 1.00E+03 7.27E+01 G  
                           657.76 3.961E-01 &(  1.736E+00 1.28E+02 9.46E+01 G  
                           937.49-3.091E+00 +   6.313E+00 9.25E+01 3.44E+01 G  
                          1384.30 2.773E+00 ?(  2.271E+00 3.33E+01 2.43E+01 G  
                           763.94-6.800E+00 +   1.479E+01 6.58E+01 2.23E+01 G  
 
SN-113   F  -9.7218E-01                                      1.15E+02             
                           391.69-9.722E-01 ?(  3.547E+00 1.09E+02 6.40E+01 G  
 
SB-124   F  -3.6756E-01                                      6.02E+01             
                           602.73-6.958E-01 ?(  4.727E+00 2.03E+02 9.83E+01 G  
                          1690.98 3.074E-01 ?(  2.663E+00 3.83E+02 4.78E+01 G  
                           722.79-7.802E+00 &   2.516E+01 9.63E+01 1.08E+01 G  
 
SB-125   I   1.1183E+00                                      1.01E+03             
                           427.88-5.303E-01 ?(  4.115E+00 3.07E+02 2.96E+01 G  
                           600.50-3.812E+00 +   2.630E+01 2.06E+02 1.79E+01 G  
                           635.89-4.975E-01 +   1.246E+01 7.04E+02 1.13E+01 G  
                           463.37 5.779E+00  (  1.564E+01 8.11E+01 1.05E+01 G  
 
I-131    I   4.0786E-01                                      8.02E+00             
                           364.48 4.079E-01 ?(  1.398E+00 1.38E+02 8.17E+01 G  
                           284.30 1.248E-01 %   1.870E+01 5.69E+03 6.14E+00 G  
                           636.97-6.286E+00 +   2.345E+01 1.10E+02 7.17E+00 G  
 
Gd-153   F  -1.3939E+00                                      2.42E+02             
                            97.50-1.394E+00 ?(  6.681E+00 1.44E+02 3.00E+01 G  
                           103.20-1.131E+00 +   9.420E+00 2.49E+02 2.18E+01 G  
 
Ga-68    C   2.1986E+00                                      4.71E-02             
                          1077.40 2.199E+00 ?(  4.694E+01 9.15E+02 3.30E+00 G  
 
Tc-99m   I  -5.7352E-01                                      2.51E-01             
                           140.51-5.735E-01 ?(  3.096E+00 1.62E+02 8.93E+01 G  
 
BA-133   F  -3.0764E-01                                      3.85E+03             
                           356.00-3.076E-01 ?(  4.931E+00 4.76E+02 6.20E+01 G  
                           302.85 0.000E+00 +   1.734E+01 1.00E+03 1.83E+01 G  
                           383.84 4.524E+00 ?   2.039E+01 1.34E+02 8.94E+00 GA 
                            80.99-1.555E+00 +   8.696E+00 1.68E+02 3.41E+01 GA 
 
CS-134   I   1.2716E+00                                      7.54E+02             
                           795.87 8.709E-02 ?(  2.244E+00 7.32E+02 8.55E+01 G  
                           604.71-7.030E-01 +   4.700E+00 2.00E+02 9.76E+01 G  
                           569.32-2.108E+00 +   8.445E+00 1.17E+02 1.54E+01 G  
                           801.95-1.142E+01 +   3.159E+01 8.29E+01 8.69E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:22:04 PMPage 11
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191255.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           563.24 1.340E+01 ?(  1.224E+01 4.04E+01 8.35E+00 G  
 
CS-137   I  -8.5524E-01                                      1.10E+04             
                           661.66-8.552E-01 ?(  2.337E+00 8.18E+01 8.52E+01 G  
 
CE-139   F   2.7225E-02                                      1.38E+02             
                           165.85 2.723E-02 %(  1.749E+00 1.89E+03 7.99E+01 G  
 
Ba-140   I   1.5789E+00                                      1.28E+01             
                           537.26 1.579E+00 ?(  4.606E+00 1.20E+02 2.44E+01 G  
                           162.66-3.727E+00 +   2.335E+01 1.86E+02 6.22E+00 G  
                           304.85 0.000E+00 &   7.447E+01 1.00E+03 4.29E+00 G  
 
La-140   I   2.8589E-01                                      1.28E+01             
                          1596.21-3.521E-01 ?(  1.979E+00 2.61E+02 9.54E+01 G  
                           487.02 0.000E+00 +   4.075E+00 1.00E+03 4.55E+01 G  
                           328.76 1.643E+00 ?(  6.768E+00 1.22E+02 2.03E+01 G  
                           815.77 1.717E+00 ?(  6.497E+00 1.10E+02 2.33E+01 G  
 
CE-141   I  -9.8016E-01                                      3.25E+01             
                           145.44-9.802E-01  (  5.374E+00 1.65E+02 4.82E+01 G  
 
CE-144   I  -3.8607E+00                                      2.85E+02             
                           133.54-3.861E+00 ?(  2.089E+01 1.62E+02 1.11E+01 G  
 
PM-144   C   3.9476E-01                                      3.63E+02             
                           696.54 3.948E-01 ?(  1.420E+00 1.53E+02 9.90E+01 G  
                           618.06-6.325E-01 +   4.630E+00 2.18E+02 9.91E+01 G  
 
EU-152   F   1.3549E+00                                      4.94E+03             
                           121.78-1.457E+00  (  4.851E+00 9.99E+01 2.86E+01 G  
                           344.29 1.479E+00 &(  7.471E+00 1.50E+02 2.65E+01 G  
                          1112.07-4.643E-01 %   2.224E+01 1.37E+03 1.36E+01 G  
                           778.92-6.814E+00 +   1.364E+01 8.75E+01 1.29E+01 G  
                           964.11 4.706E+00 &(  2.061E+01 1.29E+02 1.46E+01 G  
                           244.69 5.067E+00 &(  3.707E+01 2.19E+02 7.58E+00 G  
                          1408.00 7.945E+00 ?   5.101E+00 3.43E+01 2.10E+01 GA 
 
EU-154   I   1.9307E+00                                      3.14E+03             
                           123.10 9.603E-01  (  3.112E+00 9.72E+01 4.08E+01 G  
                          1274.54 0.000E+00 -   3.480E+00 1.00E+03 3.52E+01 G  
                           723.36-2.310E+00 &   1.173E+01 1.49E+02 2.02E+01 G  
                           873.23 2.380E+00 ?(  1.352E+01 1.63E+02 1.23E+01 G  
                          1004.77-1.088E-01 %   1.178E+01 3.04E+03 1.80E+01 G  
                           996.33 5.145E+00 ?(  1.787E+01 1.02E+02 1.06E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:22:04 PMPage 12
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191255.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
HF-181   F   5.4013E-01                                      4.24E+01             
                           482.00 5.401E-01 ?(  2.167E+00 1.19E+02 8.05E+01 G  
                           133.02-9.875E-01 +   5.339E+00 1.62E+02 4.33E+01 G  
                           345.83-3.470E+00 +   1.551E+01 1.33E+02 1.51E+01 G  
                           136.30-7.376E+00 +   4.031E+01 1.64E+02 5.85E+00 G  
 
Ta-182   F   1.2028E+00                                      1.14E+02             
                          1121.30 1.189E+00  (  8.115E+00 1.98E+02 3.49E+01 G  
                          1221.41-5.873E-01 +   6.926E+00 5.39E+02 2.70E+01 G  
                          1189.05 1.233E+00  (  8.777E+00 3.09E+02 1.62E+01 G  
 
Hg-203   F  -9.2820E-03                                      4.66E+01             
                           279.20-9.282E-03 %(  1.891E+00 5.94E+03 8.15E+01 G  
 
TL-208   N   8.2124E+00                                      6.98E+02             
                           583.02 8.212E+00  (P 9.929E-01 8.90E+00 8.45E+01 G  
                           277.28-7.392E+00 -   2.374E+01 9.60E+01 6.31E+00 G  
                           860.56 1.734E+01 +   3.118E+00 1.56E+01 1.24E+01 G  
 
PM-146   C   4.6028E-01                                      2.02E+03             
                           453.88-5.051E-02 &(  1.834E+00 1.42E+03 6.50E+01 G  
                           747.16 2.791E-01 &(  3.819E+00 5.66E+02 3.40E+01 G  
                           735.72 2.210E+00 ?(  4.763E+00 9.18E+01 2.25E+01 G  
 
Y-88     F  -6.3646E-02                                      1.07E+02             
                          1836.06-6.365E-02 ?(  1.407E+00 9.95E+02 9.92E+01 G  
                           898.04-6.361E-01 &   1.861E+00 1.30E+02 9.37E+01 G  
 
Cd-113m     -8.2022E+03                                      5.33E+03             
                           263.70-8.202E+03 ?(  2.544E+04 9.29E+01 6.00E-03   K
 
Cf-251   T  -2.6837E+00                                      3.28E+05             
                           176.60-2.684E+00 ?(  7.277E+00 1.07E+02 1.70E+01 G  
                           227.00 6.313E+00 &   1.652E+01 1.02E+02 6.30E+00 GA 
 
Cf-249   T   5.0403E-01                                      1.28E+05             
                           387.95 0.000E+00 &(  2.894E+00 1.00E+03 6.60E+01 G  
                           333.44 2.649E+00 &(  9.166E+00 1.03E+02 1.55E+01 G  
 
Sn-126       5.3211E+00                                      3.65E+07             
                            87.57 3.443E+00 }   6.203E+00 2.82E+01 3.75E+01 GA 
                            64.28 5.321E+00 ?(  2.345E+01 1.32E+02 9.70E+00 G  
                            86.94 3.416E-01 }   2.762E+01 1.25E+03 9.04E+00 GA 
 
PB-210   N   4.7916E+01                                      8.14E+03             
                            46.54 4.792E+01 *(P 3.717E+01 2.93E+01 4.25E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:22:04 PMPage 13
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191255.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   2.0997E+01                                      6.98E+02             
                           238.63 2.100E+01  (  2.286E+00 5.66E+00 4.33E+01 G  
                           300.03 4.415E+01 +   2.662E+01 2.85E+01 3.28E+00 GA 
 
PB-214   N   3.1057E+01                                      5.84E+05             
                           351.93 3.106E+01  (  2.724E+00 5.99E+00 3.76E+01 G  
                           295.09 3.609E+01 +   5.511E+00 9.19E+00 1.93E+01 G  
                           242.00 2.934E+01     1.506E+01 1.77E+01 7.43E+00 GA 
 
BI-207   C   3.4843E-02                                      1.18E+04             
                          1063.66-1.371E-01 &(  2.203E+00 7.09E+02 7.45E+01 G  
                           569.70 1.659E-01  (  1.308E+00 2.25E+02 9.77E+01 G  
 
BI-212   N   1.0772E+01                                      6.98E+02             
                           727.17 1.077E+01 ?(  3.354E+01 9.29E+01 7.55E+00 G  
                           785.42 7.685E+00 &   1.265E+02 6.91E+02 1.28E+00 GA 
 
U-235    N  -5.8953E-01                                      2.57E+11             
                           143.79-4.581E+00 ?(  2.492E+01 1.64E+02 1.10E+01 G  
                           205.33 8.142E+00 &(  2.165E+01 1.04E+02 5.01E+00 G  
                           163.38 0.000E+00 +   2.807E+01 1.00E+03 5.08E+00 G  
                           185.72-1.524E+00 + P 3.320E+00 5.57E+01 5.40E+01 GA 
 
BI-214   N   3.1715E+01                                      5.84E+05             
                           609.31 3.216E+01  (P 2.566E+00 6.16E+00 4.61E+01 G  
                          1120.29 3.037E+01  (  3.109E+00 1.18E+01 1.51E+01 G  
                          1764.49 4.157E+01 +   4.376E+00 1.20E+01 1.54E+01 G  
 
BI-210M  T   4.6498E-01                                      1.10E+09             
                           265.83 4.650E-01  (  2.719E+00 1.72E+02 5.00E+01 G  
                           304.90 0.000E+00 &   1.141E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   1.9824E+01                                      2.10E+03             
                           911.07 1.982E+01 @(  2.271E+00 1.06E+01 2.90E+01 G  
                           968.97 2.733E+01 +   4.834E+00 1.27E+01 1.75E+01 G  
                           338.32 2.671E+01 +   7.001E+00 1.35E+01 1.20E+01 G  
                            93.35 9.140E+00 -   3.905E+01 1.28E+02 5.56E+00 XA 
 
TH-227   N   2.4735E+00                                      7.95E+03             
                           256.24 1.217E+00 &(  1.494E+01 4.68E+02 7.00E+00 G  
                           235.97 3.188E+00 ?(  2.258E+01 2.12E+02 1.23E+01 G  
                            50.14-8.034E+00 +   3.466E+01 1.29E+02 8.00E+00 G  
 
TH-229   N   4.3495E+00                                      2.68E+06             
                           193.51-1.876E+00 ?(  2.542E+01 5.23E+02 4.40E+00 G  
                           210.85 1.351E+01 &(  4.333E+01 1.26E+02 2.99E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:22:04 PMPage 14
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191255.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-234   N   1.7411E+01                                      1.63E+12             
                            92.59 8.097E+00  (P 2.334E+01 8.69E+01 5.58E+00 G  
                            63.29 3.106E+01  (P 3.352E+01 3.40E+01 3.81E+00 G  
 
PA-231   N   8.3082E+00                                      1.20E+07             
                           302.65 2.227E+00 &(  1.101E+02 1.47E+03 2.88E+00 G  
                           300.07 1.543E+01  (  1.255E+02 2.43E+02 2.46E+00 G  
 
PA-233   C   8.9980E-01                                      7.82E+08             
                           312.01 0.000E+00 ?(  9.031E+00 1.00E+03 3.60E+01 G  
                           300.18 6.124E+00  (  5.032E+01 2.45E+02 6.20E+00 G  
 
PA-234   N   1.7545E+00                                      1.63E+12             
                           131.29 1.089E+00 ?(  8.783E+00 2.40E+02 1.80E+01 G  
                           946.02 1.260E+00 ?(  1.092E+01 3.71E+02 1.34E+01 G  
                           569.47 1.819E+00  (  1.674E+01 2.63E+02 8.20E+00 G  
                           883.24 3.637E+00 &(  1.825E+01 1.45E+02 9.60E+00 G  
                           880.53 8.884E+00 ?   2.570E+01 8.56E+01 6.00E+00 GA 
 
PA-234M  N   7.2929E+01                                      1.63E+12             
                          1001.00 0.000E+00 ?(  2.498E+02 1.00E+03 8.37E-01 G  
                           766.41 2.806E+02 ?(  8.848E+02 9.41E+01 2.94E-01 G  
 
AM-241   T   1.4942E+00                                      1.58E+05             
                            59.54 1.494E+00 ?(  6.355E+00 1.27E+02 3.59E+01 G  
 
Ir-192   F  -4.9968E-01                                      7.40E+01             
                           316.49-4.997E-01  (  3.896E+00 2.33E+02 8.70E+01 G  
                           468.06-1.314E+00 &   4.106E+00 9.34E+01 5.18E+01 G  
                           308.44 0.000E+00 +   1.015E+01 1.00E+03 3.18E+01 G  
 
Cs-136   F  -5.4053E-01                                      1.30E+01             
                           818.50-5.405E-01 ?(  2.065E+00 1.13E+02 1.00E+02 G  
                          1048.07-6.064E-01 +   2.383E+00 1.15E+02 8.00E+01 G  
                           340.57-1.185E+00 +   5.252E+00 1.32E+02 4.69E+01 G  
 
Np-239   T  -1.8838E+00                                      2.36E+00             
                           103.70 0.000E+00 &   8.635E+00 1.00E+03 2.40E+01 X  
                           106.13-1.884E+00  (  8.885E+00 1.42E+02 2.27E+01 G  
                            99.50-2.783E+00 +   1.354E+01 1.46E+02 1.50E+01 X  
 
Nd-147       7.8623E+00                                      1.11E+01             
                           531.00 7.862E+00 &(  6.284E+00 3.61E+01 1.30E+01 G  
                            91.10 0.000E+00 -   8.181E+00 1.00E+03 2.83E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:22:04 PMPage 15
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191255.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-210   N   4.7631E-01                                      5.84E+05             
                           799.60 4.783E-01 &(  1.736E+00 1.07E+02 9.90E+01 G  
                           296.00 4.738E-01 ?(  3.826E+00 2.41E+02 7.90E+01 G  
                          1313.00-2.166E+00 &   9.411E+00 2.01E+02 2.10E+01 GA 
 
Kr-85    I   1.8773E+02                                      3.92E+03             
                           513.98 1.877E+02 ?(  4.243E+02 6.83E+01 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       525.       -25.    -0.014   129.23  -8.034E+00   
 AM-241      59.54       588.        27.     0.015   127.50   1.494E+00   
 BA-133      80.99      1527.       -33.    -0.018   168.18  -1.555E+00   
 EU-155      86.54      1198.       -34.    -0.019   143.38  -1.747E+00   
 Gd-153      97.50       780.       -28.    -0.015   143.74  -1.394E+00   
 Np-239      99.50       808.       -28.    -0.015   145.95  -2.783E+00   
 Gd-153     103.20       835.       -17.    -0.009   248.90  -1.131E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:22:04 PMPage 16
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191255.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-239     106.13       810.       -29.    -0.016   141.50  -1.884E+00   
 EU-152     121.78       375.       -28.    -0.016    99.88  -1.457E+00   
 CO-57      122.06       403.        -9.    -0.005   314.55  -1.582E-01   
 EU-154     123.10       312.        26.     0.015    97.21   9.603E-01   
 PA-234     131.29       480.        13.     0.007   239.95   1.089E+00   
 HF-181     133.02      1038.       -28.    -0.016   162.28  -9.875E-01   
 CE-144     133.54      1040.       -28.    -0.016   162.36  -3.861E+00   
 HF-181     136.30      1069.       -28.    -0.016   164.04  -7.376E+00   
 CO-57      136.47      1333.       -32.    -0.018   161.01  -4.596E+00   
 Tc-99m     140.51      1365.       -32.    -0.018   162.23  -5.735E-01   
 U-235      143.79      1398.       -33.    -0.018   163.52  -4.581E+00   
 CE-141     145.44      1246.       -30.    -0.017   164.70  -9.802E-01   
 Ba-140     162.66       349.       -14.    -0.008   186.29  -3.727E+00   
 Cf-251     176.60       231.       -27.    -0.015   106.59  -2.684E+00   
 U-235      185.72       470.       -48.    -0.026    55.70  -1.524E+00  P
 TH-229     193.51       169.        -5.    -0.003   522.70  -1.876E+00   
 U-235      205.33       147.        22.     0.012   104.03   8.142E+00   
 TH-229     210.85       205.        22.     0.012   125.58   1.351E+01   
 Cf-251     227.00       117.        20.     0.011   102.16   6.313E+00   
 TH-227     235.97       845.        20.     0.011   211.94   3.188E+00   
 EU-152     244.69       822.        19.     0.010   218.85   5.067E+00   
 TH-227     256.24        99.         4.     0.002   468.04   1.217E+00   
 Cd-113m    263.70       210.       -23.    -0.013    92.91  -8.202E+03   
 BI-210M    265.83       163.        11.     0.006   172.47   4.650E-01   
 TL-210     296.00       718.        16.     0.009   241.19   4.738E-01   
 PA-231     300.07       734.        16.     0.009   242.93   1.543E+01   
 PA-233     300.18       749.        16.     0.009   245.46   6.124E+00   
 Ir-192     316.49       819.       -17.    -0.010   233.14  -4.997E-01   
 CR-51      320.08       748.        16.     0.009   240.94   4.081E+00   
 La-140     328.76       119.        13.     0.007   121.87   1.643E+00   
 Cf-249     333.44       125.        16.     0.009   102.94   2.649E+00   
 Cs-136     340.57       379.       -21.    -0.012   132.41  -1.185E+00   
 EU-152     344.29       237.        15.     0.008   149.99   1.479E+00   
 HF-181     345.83       332.       -20.    -0.011   133.36  -3.470E+00   
 BA-133     356.00       552.        -7.    -0.004   476.17  -3.076E-01   
 I-131      364.48        68.        12.     0.007   137.61   4.079E-01   
 BA-133     383.84       168.        14.     0.008   133.63   4.524E+00   
 SN-113     391.69       257.       -21.    -0.012   109.03  -9.722E-01   
 SB-125     427.88        60.        -5.    -0.003   306.59  -5.303E-01   
 AG-108M    433.94        56.        -3.    -0.002   491.78  -1.052E-01   
 SB-125     463.37        99.        18.     0.010    81.10   5.779E+00   
 Ir-192     468.06       169.       -20.    -0.011    93.43  -1.314E+00   
 BE-7       477.60        93.        13.     0.007   105.80   4.328E+00   
 HF-181     482.00       106.        13.     0.007   118.62   5.401E-01   
 RU-103     497.05        60.        -9.    -0.005   171.77  -3.481E-01   
 RH-106     511.86        50.        64.     0.035    20.12   1.144E+01   
 Kr-85      513.98       106.        22.     0.012    68.27   1.877E+02   
 Ba-140     537.26        35.        10.     0.006   120.40   1.579E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:22:04 PMPage 17
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191255.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134     563.24        26.        29.     0.016    40.41   1.340E+01   
 CS-134     569.32        43.        -8.    -0.005   116.96  -2.108E+00   
 PA-234     569.47        49.         4.     0.002   262.82   1.819E+00   
 BI-207     569.70        42.         4.     0.002   224.93   1.659E-01   
 SB-125     600.50       592.       -17.    -0.009   205.95  -3.812E+00   
 SB-124     602.73       575.       -17.    -0.009   202.74  -6.958E-01   
 CS-134     604.71       558.       -17.    -0.009   199.52  -7.030E-01   
 PM-144     618.06       540.       -15.    -0.008   218.23  -6.325E-01   
 RH-106     621.92       526.        15.     0.008   215.36   6.341E+00   
 SB-125     635.89        43.        -1.    -0.001   703.56  -4.975E-01   
 I-131      636.97        63.       -11.    -0.006   109.86  -6.286E+00   
 AG-110M    657.76        57.         9.     0.005   128.14   3.961E-01   
 CS-137     661.66        86.       -17.    -0.009    81.76  -8.552E-01   
 PM-144     696.54        37.         9.     0.005   153.36   3.948E-01   
 NB-94      702.63        33.        14.     0.008    92.31   6.366E-01   
 SB-124     722.79       144.       -18.    -0.010    96.26  -7.802E+00   
 AG-108M    722.94       126.       -18.    -0.010    90.36  -9.287E-01   
 EU-154     723.36       108.       -10.    -0.006   149.23  -2.310E+00   
 ZR-95      724.20        83.         8.     0.004   172.22   8.055E-01   
 PM-146     735.72        19.        11.     0.006    91.78   2.210E+00   
 PM-146     747.16        28.         2.     0.001   565.69   2.791E-01   
 ZR-95      756.73        37.         5.     0.003   281.58   4.103E-01   
 AG-110M    763.94       198.       -31.    -0.017    65.84  -6.800E+00   
 NB-95      765.79       187.       -26.    -0.014    78.25  -1.238E+00   
 PA-234M    766.41       120.        17.     0.009    94.06   2.806E+02   
 EU-152     778.92        51.       -18.    -0.010    87.50  -6.814E+00   
 CS-134     795.87        60.         2.     0.001   731.82   8.709E-02   
 TL-210     799.60        46.        10.     0.005   106.57   4.783E-01   
 CS-134     801.95       126.       -20.    -0.011    82.92  -1.142E+01   
 CO-58      810.78        28.        10.     0.005    85.05   4.855E-01   
 La-140     815.77        34.         8.     0.004   110.34   1.717E+00   
 Cs-136     818.50        67.       -11.    -0.006   112.50  -5.405E-01   
 MN-54      834.85        33.        -3.    -0.001   458.77  -1.371E-01   
 Co-56      846.77         0.         7.     0.004    38.00   3.598E-01   
 NB-94      871.10        36.        -5.    -0.003   175.50  -2.653E-01   
 EU-154     873.23        38.         6.     0.003   163.13   2.380E+00   
 PA-234     880.53        32.        10.     0.006    85.61   8.884E+00   
 PA-234     883.24        41.         7.     0.004   145.04   3.637E+00   
 Sc-46      889.28        60.       -11.    -0.006   105.45  -5.829E-01   
 Y-88       898.04        40.       -11.    -0.006   129.95  -6.361E-01   
 AG-110M    937.49        60.       -19.    -0.011    92.52  -3.091E+00   
 PA-234     946.02        25.         3.     0.002   370.93   1.260E+00   
 EU-152     964.11       115.        12.     0.007   129.31   4.706E+00   
 EU-154     996.33        41.         9.     0.005   102.02   5.145E+00   
 Co-56     1037.84        21.        -7.    -0.004   147.85  -3.124E+00   
 Cs-136    1048.07        38.        -8.    -0.004   114.56  -6.064E-01   
 RH-106    1050.36        42.         7.     0.004   139.73   2.660E+01   
 BI-207    1063.66        27.        -2.    -0.001   708.52  -1.371E-01   

                                 (Page 19 of 22)

Page 1444 of 1765



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:22:04 PMPage 18
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191255.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ga-68     1077.40        16.         1.     0.001   914.69   2.199E+00   
 Ta-182    1121.30        80.         7.     0.004   198.47   1.189E+00   
 CO-60     1173.24        16.         6.     0.003   156.94   3.960E-01   
 Ta-182    1189.05        16.         3.     0.002   308.52   1.233E+00   
 Ta-182    1221.41        28.        -2.    -0.001   538.99  -5.873E-01   
 Co-56     1238.28        17.        25.     0.014    43.54   2.598E+00   
 FE-59     1291.60        23.        -2.    -0.001   674.39  -2.736E-01   
 TL-210    1313.00        28.        -6.    -0.004   201.07  -2.166E+00   
 CO-60     1332.50        17.        -4.    -0.002   246.86  -2.907E-01   
 AG-110M   1384.30         0.         9.     0.005    33.33   2.773E+00   
 EU-152    1408.00         6.        22.     0.012    34.32   7.945E+00   
 La-140    1596.21        18.        -4.    -0.002   261.01  -3.521E-01   
 SB-124    1690.98         6.         2.     0.001   382.88   3.074E-01   
 Y-88      1836.06         7.        -1.     0.000   994.99  -6.365E-02   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    4.3280E+00    4.3281E+00    1.058E+02%                1.55E+01
 NA-22  #     7.0242E-01    7.0242E-01    3.162E+01%                5.18E-01
 K-40         7.0280E+01    7.0280E+01    1.169E+01%                9.61E+00
 Sc-46  #A   -5.8294E-01   -5.8295E-01    1.054E+02%                2.09E+00
 CR-51  #A    4.0813E+00    4.0814E+00    2.409E+02%                3.29E+01
 MN-54  #A   -1.3710E-01   -1.3710E-01    4.588E+02%                1.51E+00
 FE-59  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.37E+00
 Co-56  #A    3.5984E-01    3.5984E-01    3.800E+01%                3.83E-01
 CO-57  #A   -1.5817E-01   -1.5817E-01    3.145E+02%                1.68E+00
 CO-58  #A    4.8549E-01    4.8549E-01    8.505E+01%                1.40E+00
 CO-60  #A    5.2521E-02    5.2521E-02    1.463E+02%                1.59E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.98E+00
 NB-94  #A    6.3659E-01    6.3659E-01    9.231E+01%                1.36E+00
 ZR-95  #A    5.8722E-01    5.8723E-01    1.650E+02%                2.74E+00
 NB-95  #A   -1.2377E+00   -1.2377E+00    7.825E+01%                3.22E+00
 RU-103 #A   -3.4812E-01   -3.4813E-01    1.718E+02%                1.50E+00
 RH-106 #A    9.0922E+00    9.0922E+00    1.284E+02%                4.58E+01
 AG-108M#A   -1.0520E-01   -1.0520E-01    4.918E+02%                1.32E+00
 AG-110M#A    5.4719E-01    5.4720E-01    3.333E+01%                2.58E+00
 SN-113 #A   -9.7218E-01   -9.7218E-01    1.090E+02%                3.55E+00
 SB-124 #A   -3.6756E-01   -3.6756E-01    2.027E+02%                4.73E+00
 SB-125 #A    1.1183E+00    1.1183E+00    8.110E+01%                4.12E+00
 I-131  #A    4.0784E-01    4.0786E-01    1.376E+02%                1.40E+00
 Gd-153 #A   -1.3939E+00   -1.3939E+00    1.437E+02%                6.68E+00
 Ga-68  #A    2.1777E+00    2.1986E+00    9.147E+02%                4.69E+01
 Tc-99m #A   -5.7249E-01   -5.7352E-01    1.622E+02%                3.10E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:22:04 PMPage 19
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191255.An1            
                                                                                 
 BA-133 #A   -3.0764E-01   -3.0764E-01    4.762E+02%                4.93E+00
 CS-134 #A    1.2716E+00    1.2716E+00    4.041E+01%                2.24E+00
 CS-137 #A   -8.5524E-01   -8.5524E-01    8.176E+01%                2.34E+00
 CE-139 #A    2.7225E-02    2.7225E-02    1.889E+03%                1.75E+00
 Ba-140 #A    1.5788E+00    1.5789E+00    1.204E+02%                4.61E+00
 La-140 #A    2.8588E-01    2.8589E-01    1.028E+02%                1.98E+00
 CE-141 #A   -9.8015E-01   -9.8016E-01    1.647E+02%                5.37E+00
 CE-144 #A   -3.8607E+00   -3.8607E+00    1.624E+02%                2.09E+01
 PM-144 #A    3.9475E-01    3.9476E-01    1.534E+02%                1.42E+00
 EU-152 #A    1.3549E+00    1.3549E+00    7.790E+01%                4.85E+00
 EU-154 #A    1.9307E+00    1.9307E+00    7.186E+01%                3.11E+00
 EU-155 #A    0.0000E+00    0.0000E+00    1.000E+03%                9.76E+00
 HF-181 #A    5.4012E-01    5.4013E-01    1.186E+02%                2.17E+00
 Ta-182 #A    1.2028E+00    1.2028E+00    1.834E+02%                8.11E+00
 Hg-203 #A   -9.2819E-03   -9.2820E-03    5.937E+03%                1.89E+00
 TL-208       8.2123E+00    8.2124E+00    8.902E+00%                9.93E-01
 PM-146 #A    4.6028E-01    4.6028E-01    9.178E+01%                1.83E+00
 Y-88   #A   -6.3646E-02   -6.3646E-02    9.950E+02%                1.41E+00
 Cd-113m#A   -8.2022E+03   -8.2022E+03    9.291E+01%                2.54E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.18E+01
 Cf-251 #A   -2.6837E+00   -2.6837E+00    1.066E+02%                7.28E+00
 Cf-249 #A    5.0403E-01    5.0403E-01    1.029E+02%                2.89E+00
 Sn-126 #A    5.3211E+00    5.3211E+00    1.322E+02%                2.35E+01
 PB-210 #     4.7916E+01    4.7916E+01    2.930E+01%                3.72E+01
 PB-212       2.0997E+01    2.0997E+01    5.658E+00%                2.29E+00
 PB-214       3.1057E+01    3.1057E+01    5.990E+00%                2.72E+00
 BI-207 #A    3.4843E-02    3.4843E-02    2.249E+02%                2.20E+00
 BI-212 #A    1.0772E+01    1.0772E+01    9.291E+01%                3.35E+01
 U-235  #A   -5.8953E-01   -5.8953E-01    9.690E+01%                2.49E+01
 BI-214       3.1715E+01    3.1715E+01    6.162E+00%                2.57E+00
 BI-210M#A    4.6498E-01    4.6498E-01    1.725E+02%                2.72E+00
 AC-228       1.9824E+01    1.9824E+01    1.065E+01%                2.27E+00
 TH-227 #A    2.4735E+00    2.4735E+00    2.119E+02%                1.49E+01
 TH-229 #A    4.3495E+00    4.3495E+00    1.256E+02%                2.54E+01
 TH-234  A    1.7411E+01    1.7411E+01    3.399E+01%                2.33E+01
 PA-231 #A    8.3082E+00    8.3082E+00    2.429E+02%                1.10E+02
 PA-233 #A    8.9980E-01    8.9980E-01    2.455E+02%                9.03E+00
 PA-234 #A    1.7545E+00    1.7545E+00    1.335E+02%                8.78E+00
 PA-234M#A    7.2929E+01    7.2929E+01    9.406E+01%                2.50E+02
 AM-241 #A    1.4942E+00    1.4942E+00    1.275E+02%                6.35E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.91E+01
 Ir-192 #A   -4.9968E-01   -4.9968E-01    2.331E+02%                3.90E+00
 Cs-136 #A   -5.4052E-01   -5.4053E-01    1.125E+02%                2.07E+00
 Np-239 #A   -1.8834E+00   -1.8838E+00    1.415E+02%                8.88E+00
 Nd-147 #     7.8620E+00    7.8623E+00    3.612E+01%                6.28E+00
 TL-210 #A    4.7631E-01    4.7631E-01    1.066E+02%                1.74E+00
 Kr-85  #A    1.8773E+02    1.8773E+02    6.827E+01%                4.24E+02
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:22:04 PMPage 20
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191255.An1            
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.1 keV)     2.300E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.1 keV) 2.3000162E+02  Bq/Sample     

                                 (Page 22 of 22)

Page 1447 of 1765



 500  1000  1500  2000  2500  3000  3500  4000  4500  5000  5500  6000  6500  7000  7500  8000 
1.0e0

1.0e1

1.0e2

1.0e3

1.0e4

P
b-

21
0 

T
h-

22
7 

A
m

-2
41

 T
h-

23
4 

S
n-

12
6 B
a-

13
3 E

u-
15

5 
S

n-
12

6 S
n-

12
6 

T
h-

23
4 A
c-

22
8 

G
d-

15
3 

N
p-

23
9 

G
d-

15
3 

N
p-

23
9 

E
u-

15
2 

C
o-

57
  E

u-
15

4 
P

a-
23

4 
H

f-
18

1 C
e-

14
4 

H
f-

18
1 

C
o-

57
  

T
c-

99
m

 
U

-2
35

  
C

e-
14

1 
B

a-
14

0 
C

e-
13

9 
C

f-
25

1 
U

-2
35

  
T

h-
22

9 
U

-2
35

  
T

h-
22

9 
C

f-
25

1 
T

h-
22

7 
P

b-
21

2 
P

b-
21

4 
E

u-
15

2 
T

h-
22

7 
C

d-
11

3m
B

i-2
10

M
T

l-2
08

 
H

g-
20

3 
I-

13
1 

 
P

b-
21

4 
T

l-2
10

 
P

a-
23

1 P
a-

23
3 

P
b-

21
2 

P
a-

23
1 

Ir
-1

92
 

C
r-

51
  

La
-1

40
 

C
f-

24
9 

A
c-

22
8 

C
s-

13
6 

E
u-

15
2 

H
f-

18
1 

P
b-

21
4 

B
a-

13
3 

I-
13

1 
 

B
a-

13
3 

S
n-

11
3 

S
b-

12
5 

A
g-

10
8M

P
m

-1
46

 
S

b-
12

5 
Ir

-1
92

 
B

e-
7 

  
H

f-
18

1 
R

u-
10

3 
R

h-
10

6 
K

r-
85

  
N

d-
14

7 
B

a-
14

0 
C

s-
13

4 
C

s-
13

4 
P

a-
23

4 
B

i-2
07

 
T

l-2
08

 
S

b-
12

5 
S

b-
12

4 
C

s-
13

4 
B

i-2
14

 
R

u-
10

3 
P

m
-1

44
 

R
h-

10
6 

S
b-

12
5 

I-
13

1 
 

A
g-

11
0M C

s-
13

7 

P
m

-1
44

 
N

b-
94

  
S

b-
12

4 
A

g-
10

8M
E

u-
15

4 
Z

r-
95

  
B

i-2
12

 
P

m
-1

46
 

P
m

-1
46

 
Z

r-
95

  
A

g-
11

0M
N

b-
95

  
P

a-
23

4M
E

u-
15

2 
B

i-2
12

 
C

s-
13

4 
T

l-2
10

 
C

s-
13

4 
C

o-
58

  
La

-1
40

 
C

s-
13

6 
M

n-
54

  
C

o-
56

  
T

l-2
08

 
N

b-
94

  
E

u-
15

4 
P

a-
23

4 
P

a-
23

4 
S

c-
46

  
Y

-8
8 

  
A

c-
22

8 
A

g-
11

0M
P

a-
23

4 
E

u-
15

2 
A

c-
22

8 
E

u-
15

4 
E

u-
15

4 

C
o-

56
  

C
s-

13
6 

R
h-

10
6 

B
i-2

07
 

G
a-

68
  

E
u-

15
2 

B
i-2

14
 

T
a-

18
2 

C
o-

60
  

T
a-

18
2 

T
a-

18
2 

C
o-

56
  

N
a-

22
  

F
e-

59
  

T
l-2

10
 

C
o-

60
  

A
g-

11
0M

E
u-

15
2 

K
-4

0 
  

La
-1

40
 

S
b-

12
4 

B
i-2

14
 

Y
-8

8 
  

Channels

C
ou

nt
s

430282_Gamma_160-34280-A-17-B. 12_Gamma_20191255.spc.

P
age 1448 of 1765



Test America St. Louis                    Spectrum ID: 2_Gamma_20191112 
-----------------------------------------------------------------------------                      
   Sample Description: 430282_Gamma_160-34280-A-18-B 
             Detector: Detector # 2       
             Batch ID: 430282                 
    Work Order Number: Gamma   
           Lot Number: 160-34280-A-18-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 14:53        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 14:53:26     Real Time: 1806   sec
        Analysis Time: 6/20/2019 15:24        Dead Time: 0.33   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 2_Soil_TunaCan.Clb
  Efficiency Cal Desc: 2_Soil_TunaCan_101407
  Efficiency Cal Date: 4/20/2018 13:56
      Energy Cal Date: 4/20/2018 13:54                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 2_2019-06-08_1441.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -6.881E+00          110.0     7.566E+00    7.574E+00    2.376E+01
NA-22     -1.581E+00           57.8     9.142E-01    9.175E-01    2.989E+00
K-40       1.322E+02            9.8     1.301E+01    1.462E+01    1.582E+01
Sc-46      8.068E-01           96.1     7.750E-01    7.761E-01    1.802E+00
CR-51      5.773E+00          111.6     6.443E+00    6.450E+00    2.155E+01
MN-54      2.494E-01          392.5     9.790E-01    9.791E-01    2.385E+00
FE-59     -1.823E+00           93.7     1.708E+00    1.710E+00    4.752E+00
Co-56      3.740E+00           27.3     1.021E+00    1.038E+00    1.865E+00
CO-57     -6.172E-01           90.4     5.579E-01    5.588E-01    1.852E+00
CO-58     -1.109E+00           87.1     9.662E-01    9.678E-01    3.297E+00
CO-60      5.456E-01           93.6     5.106E-01    5.114E-01    2.585E+00
ZN-65      0.000E+00         1.#INF     7.880E-01    7.880E-01    1.295E+01
NB-94     -5.738E-01          150.1     8.614E-01    8.619E-01    2.478E+00
ZR-95     -3.434E-01          512.8     1.761E+00    1.761E+00    4.276E+00
NB-95     -2.029E+00           74.6     1.513E+00    1.517E+00    5.013E+00
RU-103    -8.114E-01          107.6     8.727E-01    8.737E-01    2.145E+00
RH-106    -1.903E+00           84.6     1.610E+00    1.613E+00    1.069E+02
AG-108M    8.603E-01           66.7     5.737E-01    5.753E-01    1.973E+00
AG-110M    4.191E-01          356.4     1.493E+00    1.494E+00    4.808E+00
SN-113     1.096E+00          114.8     1.258E+00    1.260E+00    4.208E+00
SB-124    -3.123E-01          201.5     6.294E-01    6.296E-01    6.836E+00
SB-125     8.522E+01            5.1     4.335E+00    6.103E+00    5.850E+00
I-131     -4.550E-01          150.9     6.865E-01    6.869E-01    2.120E+00
Gd-153    -1.718E+00          145.8     2.504E+00    2.507E+00    8.322E+00
Ga-68      2.325E+01          123.0     2.860E+01    2.863E+01    6.766E+01
Tc-99m    -3.976E-01          192.0     7.636E-01    7.639E-01    2.546E+00
BA-133    -4.294E-01          634.4     2.724E+00    2.724E+00    9.089E+00
CS-134     7.011E-01           91.5     6.412E-01    6.422E-01    3.701E+00
CS-137    -3.421E-01          283.9     9.712E-01    9.713E-01    3.325E+00
CE-139    -7.004E-01          104.9     7.345E-01    7.354E-01    2.442E+00
Ba-140     2.923E+00          100.1     2.925E+00    2.929E+00    6.861E+00
La-140    -9.420E-01          102.9     9.690E-01    9.702E-01    3.763E+00
CE-141     3.919E-01          333.5     1.307E+00    1.307E+00    4.371E+00
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CE-144    -3.967E+00          153.2     6.078E+00    6.082E+00    2.023E+01
PM-144     1.679E-01          503.3     8.451E-01    8.451E-01    2.061E+00
EU-152     3.262E+00           86.2     2.812E+00    2.817E+00    6.028E+00
EU-154     6.523E-01           93.6     6.103E-01    6.113E-01    4.187E+00
EU-155     1.627E+00          203.9     3.318E+00    3.319E+00    1.105E+01
HF-181     1.206E+00           78.6     9.473E-01    9.492E-01    3.139E+00
Ta-182    -7.502E-02         7403.5     5.554E+00    5.554E+00    1.891E+01
Hg-203    -2.808E-01          256.2     7.194E-01    7.196E-01    2.428E+00
TL-208     1.051E+01            9.8     1.027E+00    1.158E+00    1.809E+00
PM-146     2.429E+00           51.2     1.244E+00    1.250E+00    2.498E+00
Y-88      -3.239E-01          553.6     1.793E+00    1.793E+00    2.330E+00
Cd-113m    7.988E+03          107.1     8.556E+03    8.569E+03    2.861E+04
Cd-109     0.000E+00         1.#INF     2.864E+01    2.864E+01    9.535E+01
Cf-251     3.174E+00          101.0     3.205E+00    3.209E+00    8.522E+00
Cf-249     0.000E+00         1.#INF     3.037E-01    3.037E-01    4.554E+00
Sn-126     7.737E+00          106.6     8.247E+00    8.259E+00    2.738E+01
PB-210     1.059E+02           23.6     2.500E+01    2.586E+01    6.153E+01
PB-212     3.002E+01            5.1     1.524E+00    2.185E+00    3.332E+00
PB-214     1.105E+02            3.1     3.426E+00    6.569E+00    4.308E+00
BI-207     7.462E-01           73.5     5.486E-01    5.499E-01    2.968E+00
BI-212    -1.204E+01           95.8     1.154E+01    1.156E+01    4.464E+01
U-235      3.248E+00          101.7     3.302E+00    3.306E+00    2.059E+01
BI-214     1.069E+02            3.2     3.429E+00    6.432E+00    3.504E+00
BI-210M    4.428E-01          263.2     1.165E+00    1.166E+00    3.931E+00
AC-228     3.592E+01            8.8     3.173E+00    3.658E+00    5.372E+00
TH-227    -1.017E+01          104.2     1.060E+01    1.061E+01    2.686E+01
TH-229     1.947E+00          661.8     1.289E+01    1.289E+01    3.471E+01
TH-234     5.367E+01           15.5     8.344E+00    8.859E+00    2.602E+01
PA-231    -1.879E+01          271.7     5.104E+01    5.105E+01    1.700E+02
PA-233     1.778E+00          232.3     4.131E+00    4.132E+00    1.375E+01
PA-234     2.260E+00           84.9     1.919E+00    1.923E+00    1.228E+01
PA-234M    3.378E+01          340.2     1.149E+02    1.149E+02    4.041E+02
AM-241     1.151E+00          209.3     2.408E+00    2.409E+00    6.412E+00
Np-237     0.000E+00         1.#INF     8.936E+00    8.936E+00    2.963E+01
Ir-192     7.117E-01          100.8     7.175E-01    7.187E-01    2.395E+00
Cs-136    -4.583E-02         1865.5     8.550E-01    8.550E-01    2.111E+00
Np-239     1.748E+00           85.0     1.486E+00    1.490E+00    4.941E+00
Nd-147    -7.916E+00           94.9     7.509E+00    7.522E+00    1.833E+01
TL-210     8.234E-01           87.0     7.160E-01    7.175E-01    2.405E+00
Kr-85     -3.133E+01          707.9     2.218E+02    2.218E+02    7.537E+02
-----------------------------------------------------------------------------
Total      8.768E+03

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:24:03 PMPage  1
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191112.An1             
                                                                                 
 Sample description                                             
      430282_Gamma_160-34280-A-18-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det2\2_Gamma_20191112.An1

 Acquisition information
        Start time:                 6/20/2019 2:53:26 PM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.33 %
        Detector ID:                    2

 Detector system                                                
      Ge 2 SN/164                                                     
                                                                      

 Calibration
        Filename:                   2_Soil_TunaCan.Clb
      2_Soil_TunaCan_101407                                           
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 1:54:10 PM
             Zero offset:           0.101 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -4.975E-09 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 1:56:20 PM
             Type:                  Polynomial
             Uncertainty:           1.003 %
             Coefficients:         -0.414971  -4.933446   0.551852
                                   -0.058768   0.002630  -0.000046

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  2000.01keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:24:03 PMPage  2
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191112.An1             
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 2:53:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       2_2019-06-08_1441.PBC
                                                 6/8/2019 2:41:26 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   34 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.2900

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.64      148.  23.60   0.81  1.837E-02    46.54   4.250  1.059E+02 PB210 
    55.12       27.  83.07   0.93  2.738E-02
    59.54       23. 209.26   0.84  3.048E-02    59.54  35.900    PBC<MDA AM241 
    63.45      137.  35.81   0.77  3.270E-02    63.29   3.810  6.104E+01 TH234 
    64.42       45. 106.59   0.85  3.313E-02    64.28   9.700    PBC<MDA Sn126 
    74.87      639.   6.55   0.86  3.746E-02
    77.19     1037.   4.37   0.86  3.819E-02
    81.17       49.  59.46   0.86  3.930E-02    80.99  34.060  2.026E+00 BA133 
    84.15       84.  38.16   0.86  3.999E-02
    87.20      350.   9.86   0.87  4.060E-02    86.49  13.100  3.665E+01 Np237 
                                                86.54  30.700  1.563E+01 EU155 
                                                86.94   9.040  5.300E+01 Sn126 
                                                87.57  37.500  1.255E+01 Sn126 
                                                88.04   3.790  1.258E+02 Cd109 
    89.89      137.  22.52   0.87  4.106E-02
    91.10       47. 171.95   0.87  4.124E-02    91.10  28.300    PBC<MDA Nd147 
    92.83      274.  12.13   0.87  4.148E-02    92.59   5.584  5.791E+01 TH234 
                                                93.35   5.561  6.601E+01 AC228 
    99.06       27.  90.49   1.09  4.213E-02    99.50  15.000    PBC<MDA Np239 
   105.31       26. 203.88   0.88  4.240E-02   105.31  21.200    PBC<MDA EU155 
   106.13       30.  85.04   0.88  4.242E-02   106.13  22.700    PBC<MDA Np239 
   121.78       27. 144.73   0.89  4.203E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  4.171E-01 CO57  
   136.01       20. 123.00   0.91  4.076E-02   136.30   5.850    PBC<MDA HF181 
   143.79       -4. 797.22   0.91  3.990E-02   143.79  10.960    PBC<MDA U235  
   145.44       14. 333.46   0.91  3.970E-02   145.44  48.200    PBC<MDA CE141 
   162.66       15. 268.07   0.93  3.746E-02   162.66   6.220    PBC<MDA Ba140 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:24:03 PMPage  3
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191112.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   176.60       35. 100.97   0.94  3.557E-02   176.60  17.000    PBC<MDA Cf251 
   186.10      401.  10.42   1.18  3.429E-02   185.72  54.000  1.156E+01 U235  
   193.51        5. 661.80   0.95  3.333E-02   193.51   4.400    PBC<MDA TH229 
   205.33       33. 101.67   0.96  3.183E-02   205.33   5.010    PBC<MDA U235  
   214.12       58.  41.60   0.38  3.078E-02
   235.97       31. 202.31   0.99  2.836E-02   235.97  12.300    PBC<MDA TH227 
   238.74      657.   5.08   0.99  2.807E-02   238.63  43.300  3.002E+01 PB212 
   242.05      463.   6.44   0.99  2.774E-02   242.00   7.430  1.249E+02 PB214 
   244.69       26. 225.61   0.99  2.747E-02   244.69   7.580    PBC<MDA EU152 
   263.70       22. 107.12   1.01  2.570E-02   263.70   0.006    PBC<MDA Cd113m
   265.83       10. 263.16   1.01  2.551E-02   265.83  50.000    PBC<MDA BI210M
   277.28       27.  63.03   1.02  2.455E-02   277.28   6.310    PBC<MDA TL208 
   295.30      992.   3.96   1.06  2.317E-02   295.09  19.300  1.232E+02 PB214 
                                               296.00  79.000  3.019E+01 TL210 
   300.29       64.  31.34   1.28  2.283E-02   300.03   3.280  4.724E+01 PB212 
                                               300.07   2.460  6.300E+01 PA231 
                                               300.18   6.200  2.500E+01 PA233 
   312.01       25. 232.33   1.05  2.201E-02   312.01  36.000    PBC<MDA PA233 
   316.49       24. 100.81   1.05  2.172E-02   316.49  87.040    PBC<MDA Ir192 
   320.08       22. 111.60   1.05  2.149E-02   320.08   9.940    PBC<MDA CR51  
   328.76       15. 172.59   1.06  2.096E-02   328.76  20.300    PBC<MDA La140 
   338.42      148.  14.32   0.87  2.040E-02   338.32  12.010  3.362E+01 AC228 
   344.29       10. 303.24   1.07  2.008E-02   344.29  26.500    PBC<MDA EU152 
   352.06     1471.   3.10   1.16  1.966E-02   351.93  37.600  1.105E+02 PB214 
   383.84       22. 131.60   1.10  1.814E-02   383.84   8.940    PBC<MDA BA133 
   391.69       22. 114.82   1.11  1.780E-02   391.69  64.000    PBC<MDA SN113 
   427.88       21. 101.51   1.14  1.641E-02   427.88  29.600    PBC<MDA SB125 
   432.15       21. 101.55   1.14  1.620E-02   433.94  90.480    PBC<MDA AG108M
   453.88       37.  51.21   1.16  1.554E-02   453.88  65.000    PBC<MDA PM146 
   463.05       69.  25.59   0.43  1.526E-02   463.37  10.470    PBC<MDA SB125 
   480.97       20.  97.74   1.18  1.472E-02   482.00  80.500    PBC<MDA HF181 
   487.02       11. 178.79   1.18  1.458E-02   487.02  45.500    PBC<MDA La140 
   510.94      148.  16.91   0.41  1.396E-02   511.86  20.000  2.945E+01 RH106 
   537.26       16. 100.06   1.22  1.335E-02   537.26  24.390    PBC<MDA Ba140 
   569.70       17.  73.52   1.24  1.267E-02   569.32  15.380  4.927E+00 CS134 
                                               569.47   8.200  9.243E+00 PA234 
                                               569.70  97.740  7.757E-01 BI207 
   583.54      204.   9.50   1.27  1.241E-02   583.02  84.500  1.056E+01 TL208 
   600.50      866.   5.09   1.27  1.210E-02   600.50  17.860  2.226E+02 SB125 
   609.59     1078.   3.30   1.27  1.194E-02   609.31  46.090  1.084E+02 BI214 
                                               610.30   5.750  8.733E+02 RU103 
   696.54        3. 503.35   1.34  1.063E-02   696.54  99.000    PBC<MDA PM144 
   722.94       16.  86.48   1.35  1.030E-02   722.79  10.810  7.795E+00 SB124 
                                               722.94  90.840  9.278E-01 AG108M
                                               723.36  20.220  4.170E+00 EU154 
   723.36       16.  93.56   1.36  1.029E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  9.280E-01 AG108M
                                               723.36  20.220  4.171E+00 EU154 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:24:03 PMPage  4
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191112.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   735.72       15.  95.26   1.36  1.014E-02   735.72  22.500    PBC<MDA PM146 
   766.41        7. 340.19   1.39  9.796E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.386E+02 PA234M
   778.92       13.  91.97   1.39  9.661E-03   778.92  12.940    PBC<MDA EU152 
   785.14       39.  33.23   1.40  9.593E-03   785.42   1.280  1.749E+02 BI212 
   799.60       14.  86.95   1.41  9.448E-03   799.60  98.960    PBC<MDA TL210 
   801.89       16.  91.45   1.41  9.424E-03   801.95   8.690    PBC<MDA CS134 
   834.85        4. 392.49   1.43  9.107E-03   834.85  99.980    PBC<MDA MN54  
   846.77        3. 377.17   1.44  8.997E-03   846.77  99.935    PBC<MDA Co56  
   860.92       29.  42.48   1.45  8.874E-03   860.56  12.420  1.484E+01 TL208 
   880.53       15.  92.82   1.47  8.703E-03   880.53   6.000    PBC<MDA PA234 
   883.24       15.  99.51   1.47  8.680E-03   883.24   9.600    PBC<MDA PA234 
   889.28       13.  96.06   1.47  8.630E-03   889.28  99.984    PBC<MDA Sc46  
   911.67      163.  10.32   1.17  8.449E-03   911.07  29.000  3.687E+01 AC228 
   946.02        7. 201.03   1.51  8.186E-03   946.02  13.400    PBC<MDA PA234 
   964.11       15. 116.43   1.52  8.055E-03   964.11  14.605    PBC<MDA EU152 
   969.64       64.  22.47   1.21  8.020E-03   968.97  17.460  2.524E+01 AC228 
  1004.77        3. 461.88   1.55  7.775E-03  1004.77  18.010    PBC<MDA EU154 
  1037.84       11. 114.65   1.57  7.562E-03  1037.84  14.130    PBC<MDA Co56  
  1050.36       11.  84.59   1.58  7.484E-03  1050.36   1.560    PBC<MDA RH106 
  1063.66        7. 177.11   1.59  7.403E-03  1063.66  74.500    PBC<MDA BI207 
  1077.40        9. 123.02   1.60  7.322E-03  1077.40   3.300    PBC<MDA Ga68  
  1120.83      232.   8.09   1.40  7.075E-03  1120.29  15.100  1.203E+02 BI214 
                                              1120.55  99.987  1.822E+01 Sc46  
                                              1121.30  34.900  5.222E+01 Ta182 
  1173.24       11.  93.60   1.66  6.799E-03  1173.24  99.900    PBC<MDA CO60  
  1238.28       67.  27.29   1.70  6.483E-03  1238.28  66.070  8.674E+00 Co56  
  1313.00        4. 250.83   1.75  6.152E-03  1313.00  21.000    PBC<MDA TL210 
  1332.50        2. 615.27   1.76  6.071E-03  1332.50  99.980    PBC<MDA CO60  
  1384.30        3. 356.37   1.79  5.864E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00       30.  35.38   1.80  5.773E-03  1408.00  21.005  1.374E+01 EU152 
  1461.52      142.   9.84   1.28  5.580E-03  1460.83  10.670  1.322E+02 K40   
  1690.98        3. 304.18   1.96  4.850E-03  1690.98  47.790    PBC<MDA SB124 
  1765.35      202.   7.05   1.53  4.648E-03  1764.49  15.400  1.570E+02 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   220.04    55.12       204.        27. 9.860E+02   83.07   0.929  -      c
   299.05    74.87       557.       639. 1.706E+04    6.55   0.856  -       D
   308.31    77.19       509.      1037. 2.714E+04    4.37   0.858  -       D
   324.44    81.20       396.        46. 1.168E+03   63.08   0.861  -       c
   336.36    84.18       431.        85. 2.136E+03   36.01   0.864  -      sD
   359.29    89.92       373.       146. 3.549E+03   20.50   0.868  -      sD
   743.94   186.10       336.       401. 1.169E+04   10.42   1.180  -      s 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:24:03 PMPage  5
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191112.An1             
                                                                                 
   Channel   Energy Background  Net area  Eff*Area   Uncert   FWHM  Suspected   
   855.98   214.12       162.        58. 1.868E+03   41.60   0.384  -      s 
  1851.65   463.05        57.        69. 4.543E+03   25.59   0.432  -      s 
  2043.21   510.94        99.       148. 1.058E+04   16.91   0.413  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.13    46.64       320.       148.     0.082    23.60   0.806 
 TH-227    200.14    50.14      1025.       -35.    -0.020   128.83   0.835s
 AM-241    237.72    59.54       703.        23.     0.013   209.26   0.843 
 TH-234    252.72    63.29       512.       130.     0.072    26.25   0.846D
 Sn-126    256.69    64.28      1116.        45.     0.025   106.59   0.847s
 BA-133    323.52    80.99      3658.       -46.    -0.026   185.05   0.861s
 Np-237    345.52    86.49      3611.         0.     0.000   182.92   0.866A
 EU-155    345.73    86.54      3565.       -47.    -0.026   181.75   0.866D
 Sn-126    347.32    86.94      3295.        51.     0.028    75.53   0.866D
 Sn-126    349.84    87.57      3128.       212.     0.118    17.28   0.866D
 Cd-109    351.72    88.04      3169.         0.     0.000  1000.00   0.867A
 Nd-147    363.96    91.10      3216.        47.     0.026   171.95   0.869s
 TH-234    369.92    92.59       514.       211.     0.117    16.67   0.870D
 AC-228    372.96    93.35      3089.        45.     0.025   174.85   0.871s
 Gd-153    389.56    97.50      1592.       -39.    -0.022   145.80   0.875 
 Np-239    395.78    99.06       228.        27.     0.015    90.49   1.087s
 Gd-153    412.36   103.20      1553.       -39.    -0.022   143.29   0.879s
 Np-239    414.35   103.70      1551.       -12.    -0.007   469.25   0.879s
 EU-155    420.81   105.31      1428.        26.     0.015   203.88   0.881s
 Np-239    424.07   106.13       317.        30.     0.017    85.04   0.882D
 EU-152    486.67   121.78       750.        27.     0.015   144.73   0.894s
 CO-57     487.79   122.06       632.       -40.    -0.022    90.39   0.895s
 EU-154    491.95   123.10       734.       -41.    -0.023    94.86   0.895 
 PA-234    524.72   131.29      1201.       -41.    -0.023   120.84   0.902s
 HF-181    531.64   133.02      1183.       -41.    -0.023   119.78   0.904s
 CE-144    533.70   133.54      1224.       -33.    -0.018   153.23   0.904s
 HF-181    544.74   136.30       283.        20.     0.011   123.00   0.906D
 CO-57     545.43   136.47      1256.         0.     0.000  1000.00   0.906s
 Tc-99m    561.58   140.51      1140.       -25.    -0.014   192.04   0.910s
 U-235     574.68   143.79      1169.        -4.    -0.002   797.22   0.912s
 CE-141    581.30   145.44      1006.        14.     0.007   333.46   0.914s
 Ba-140    650.17   162.66       783.        15.     0.008   268.07   0.928 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:24:03 PMPage  6
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191112.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CE-139    662.94   165.85       746.       -37.    -0.021   104.88   0.930s
 Cf-251    705.93   176.60       373.        35.     0.019   100.97   0.939s
 U-235     742.41   185.72       904.       -45.    -0.025    79.38   0.946s
 TH-229    773.56   193.51       364.         5.     0.003   661.80   0.953s
 U-235     820.85   205.33       351.        33.     0.018   101.67   0.962s
 TH-229    842.92   210.85       713.       -39.    -0.022    87.01   0.967s
 Cf-251    907.51   227.00       363.       -20.    -0.011   179.62   0.980s
 TH-227    943.39   235.97      1935.        31.     0.017   202.31   0.987s
 PB-212    954.04   238.63       227.       657.     0.365     5.08   0.989D
 PB-214    967.50   242.00       214.       463.     0.257     6.45   0.992D
 EU-152    978.28   244.69      1688.        26.     0.014   225.61   0.994s
 TH-227   1024.46   256.24       345.       -34.    -0.019   104.19   1.003s
 Cd-113m  1054.30   263.70       271.        22.     0.012   107.12   1.009s
 BI-210M  1062.83   265.83       353.        10.     0.006   263.16   1.011s
 TL-208   1108.63   277.28       132.        27.     0.015    63.03   1.020D
 Hg-203   1116.30   279.20       326.       -10.    -0.006   256.22   1.021s
 I-131    1136.69   284.30       213.       -10.    -0.006   164.49   1.025 
 PB-214   1180.68   295.30       127.       992.     0.551     3.96   1.060s
 TL-210   1183.49   296.00      1862.       -26.    -0.014   236.19   1.034s
 PB-212   1200.65   300.29       100.        64.     0.035    31.34   1.281s
 PA-231   1199.77   300.07      1836.       -26.    -0.014   233.80   1.038s
 PA-233   1200.21   300.18      1810.       -26.    -0.014   232.15   1.038s
 PA-231   1210.09   302.65      1784.       -22.    -0.012   271.71   1.040 
 BA-133   1210.90   302.85      1762.         0.     0.000  1000.00   1.040 
 Ba-140   1218.89   304.85      1762.         0.     0.000  1000.00   1.041s
 BI-210M  1219.07   304.90      1762.         0.     0.000  1000.00   1.041s
 Ir-192   1233.25   308.44      1762.         0.     0.000  1000.00   1.044s
 PA-233   1247.54   312.01      1723.        25.     0.014   232.33   1.047s
 Ir-192   1265.45   316.49       286.        24.     0.013   100.81   1.050 
 CR-51    1279.82   320.08       296.        22.     0.012   111.60   1.053s
 La-140   1314.53   328.76       180.        15.     0.008   172.59   1.060s
 Cf-249   1333.24   333.44       194.        -7.    -0.004   357.55   1.064s
 AC-228   1353.15   338.42        96.       148.     0.082    14.32   0.874 
 Cs-136   1361.76   340.57       772.       -31.    -0.017   129.45   1.069 
 EU-152   1376.62   344.29       501.        10.     0.006   303.24   1.072 
 HF-181   1382.80   345.83       638.       -29.    -0.016   125.02   1.073 
 PB-214   1407.70   352.06       138.      1471.     0.817     3.10   1.160 
 BA-133   1423.48   356.00      1748.        -9.    -0.005   634.41   1.081 
 I-131    1457.41   364.48       148.       -13.    -0.007   150.88   1.088s
 BA-133   1534.84   383.84       390.        22.     0.012   131.60   1.103s
 Cf-249   1551.27   387.95       411.         0.     0.000  1000.00   1.106s
 SN-113   1566.23   391.69       322.        22.     0.012   114.82   1.109s
 SB-125   1710.97   427.88       108.        21.     0.011   101.51   1.137s
 AG-108M  1735.21   433.94       112.        21.     0.012   101.55   1.141s
 PM-146   1814.98   453.88        84.        37.     0.021    51.21   1.157s
 SB-125   1852.93   463.37       258.        -6.    -0.003   376.15   1.164s
 Ir-192   1871.70   468.06       280.       -18.    -0.010   133.56   1.167s
 BE-7     1909.84   477.60       189.       -19.    -0.011   109.96   1.175s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:24:03 PMPage  7
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191112.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 HF-181   1927.44   482.00       190.        20.     0.011    97.74   1.178s
 La-140   1947.54   487.02        92.        11.     0.006   178.79   1.182s
 RU-103   1987.67   497.05       104.       -19.    -0.011   107.56   1.189 
 RH-106   2046.91   511.86       320.       -37.    -0.021    70.03   2.450s
 Kr-85    2055.37   513.98       282.        -3.    -0.002   707.88   1.202s
 Nd-147   2123.45   531.00       140.       -25.    -0.014    94.86   1.215s
 Ba-140   2148.49   537.26        65.        16.     0.009   100.06   1.219 
 CS-134   2252.39   563.24        84.       -10.    -0.006   160.49   1.239 
 CS-134   2276.73   569.32        88.        -6.    -0.003   244.27   1.243 
 PA-234   2277.33   569.47        93.         0.     0.000  1000.00   1.243 
 BI-207   2278.25   569.70        72.        17.     0.010    73.52   1.244 
 TL-208   2333.61   583.54        46.       199.     0.111     9.78   1.269 
 SB-125   2401.44   600.50       536.       866.     0.481     5.09   1.266s
 SB-124   2410.37   602.73       942.       -16.    -0.009   264.40   1.268s
 CS-134   2418.28   604.71      2454.       -24.    -0.013   295.52   1.269 
 BI-214   2436.69   609.31        47.      1059.     0.588     3.21   1.273D
 RU-103   2440.64   610.30      2430.       -24.    -0.013   293.12   1.274s
 AG-108M  2456.57   614.28      2401.       -24.    -0.013   290.66   1.276s
 PM-144   2471.69   618.06      2377.       -24.    -0.013   288.60   1.279 
 RH-106   2487.11   621.92      2256.       -22.    -0.012   308.40   1.282s
 SB-125   2543.00   635.89        82.       -15.    -0.009   220.07   1.292s
 AG-110M  2630.49   657.76       116.        -8.    -0.005   412.86   1.308s
 CS-137   2646.08   661.66       134.        -6.    -0.003   283.85   1.311s
 PM-144   2785.61   696.54        61.         3.     0.002   503.35   1.336s
 NB-94    2809.96   702.63        87.       -11.    -0.006   150.13   1.340s
 AG-108M  2891.19   722.94        83.        16.     0.009    86.48   1.355 
 EU-154   2892.88   723.36        99.        16.     0.009    93.56   1.355s
 ZR-95    2896.24   724.20       213.       -28.    -0.015    76.40   1.356 
 BI-212   2908.12   727.17       163.       -17.    -0.009    95.85   1.358 
 PM-146   2942.32   735.72        43.        15.     0.008    95.26   1.364s
 PM-146   2988.08   747.16        91.       -22.    -0.012    72.83   1.372 
 ZR-95    3026.36   756.73        69.        -3.    -0.002   512.83   1.379s
 AG-110M  3055.21   763.94       126.       -25.    -0.014    65.42   1.384s
 NB-95    3062.60   765.79       337.       -36.    -0.020    74.59   1.385s
 PA-234M  3065.09   766.41       295.         7.     0.004   340.19   1.386s
 EU-152   3115.12   778.92        30.        13.     0.007    91.97   1.395s
 BI-212   3141.12   785.42        30.        39.     0.021    33.23   1.399s
 CS-134   3182.92   795.87       121.        -4.    -0.002   362.68   1.407 
 TL-210   3197.84   799.60        66.        14.     0.008    86.95   1.409s
 CS-134   3207.25   801.95        93.        16.     0.009    91.45   1.411s
 CO-58    3242.54   810.77       126.       -19.    -0.010    87.13   1.417s
 MN-54    3338.84   834.85        61.         4.     0.002   392.49   1.434s
 Co-56    3386.53   846.77        35.         3.     0.002   377.17   1.442s
 TL-208   3441.70   860.56        31.        29.     0.016    42.48   1.452s
 NB-94    3483.84   871.10        66.       -13.    -0.007    92.63   1.459 
 EU-154   3492.37   873.23        81.        -5.    -0.003   258.46   1.460s
 PA-234   3521.57   880.53        93.        15.     0.008    92.82   1.465s
 PA-234   3532.41   883.24       108.        15.     0.009    99.51   1.467s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:24:03 PMPage  8
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191112.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Sc-46    3556.57   889.28        29.        13.     0.007    96.06   1.471s
 Y-88     3591.61   898.04        89.       -23.    -0.013    54.64   1.477s
 AC-228   3646.12   911.67        20.       163.     0.090    10.35   1.173s
 AG-110M  3749.43   937.49       131.       -28.    -0.015    89.67   1.504s
 PA-234   3783.54   946.02        47.         7.     0.004   201.03   1.510s
 EU-152   3855.90   964.11       145.        15.     0.008   116.43   1.522s
 AC-228   3878.01   969.64        28.        64.     0.035    22.47   1.209 
 EU-154   4018.57  1004.77        42.         3.     0.002   461.88   1.549s
 Co-56    4150.84  1037.84        33.        11.     0.006   114.65   1.571 
 Cs-136   4191.76  1048.07        60.       -13.    -0.007    88.71   1.578s
 RH-106   4200.92  1050.36        38.        11.     0.006    84.59   1.579s
 BI-207   4254.12  1063.66        33.         7.     0.004   177.11   1.588s
 Ga-68    4309.08  1077.40        23.         9.     0.005   123.02   1.597s
 FE-59    4396.49  1099.25        47.       -13.    -0.007    93.69   1.611s
 EU-152   4447.79  1112.07       315.       -12.    -0.007   205.60   1.620 
 ZN-65    4461.68  1115.55       303.         0.     0.000  1000.00   1.622s
 BI-214   4482.91  1120.85        24.       228.     0.127     8.33   1.395 
 Sc-46    4481.70  1120.55       303.         0.     0.000  1000.00   1.625 
 CO-60    4692.46  1173.24        20.        11.     0.006    93.60   1.659s
 Ta-182   4755.72  1189.05        40.        -5.    -0.003   281.66   1.669 
 Ta-182   4885.17  1221.41        55.       -19.    -0.011    86.71   1.689 
 Co-56    4952.65  1238.28        55.        67.     0.037    27.29   1.700 
 NA-22    5097.66  1274.53        45.       -18.    -0.010    57.83   1.723s
 FE-59    5165.93  1291.60        45.       -18.    -0.010   100.52   1.733s
 TL-210   5251.56  1313.00        20.         4.     0.002   250.83   1.746s
 CO-60    5329.57  1332.50        30.         2.     0.001   615.27   1.758s
 AG-110M  5536.78  1384.30        27.         3.     0.002   356.37   1.789s
 EU-152   5631.60  1408.00        16.        30.     0.017    35.38   1.804 
 K-40     5845.70  1461.52         9.       142.     0.079     9.84   1.284s
 La-140   6384.53  1596.21        43.       -14.    -0.008   111.96   1.912s
 SB-124   6763.68  1690.98        11.         3.     0.001   304.18   1.965s
 BI-214   7061.19  1765.35         1.       202.     0.112     7.05   1.528s
 Co-56    7085.20  1771.35       222.        -9.    -0.005   236.49   2.008s
 Y-88     7344.09  1836.06        12.        -3.    -0.001   553.58   2.042s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -6.8806E+00                                      5.31E+01             
                           477.60-6.881E+00 ?(P 2.376E+01 1.10E+02 1.05E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:24:03 PMPage  9
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191112.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NA-22    C  -1.5807E+00                                      9.50E+02             
                          1274.53-1.581E+00 ?(  2.989E+00 5.78E+01 9.99E+01 G  
 
K-40     N   1.3219E+02                                      4.66E+11             
                          1460.83 1.322E+02  (P 1.582E+01 9.84E+00 1.07E+01 G  
 
Sc-46    F   8.0685E-01                                      8.38E+01             
                           889.28 8.068E-01 ?(  1.802E+00 9.61E+01 1.00E+02 G  
                          1120.55 0.000E+00 -   6.581E+00 1.00E+03 1.00E+02 G  
 
CR-51    F   5.7734E+00                                      2.77E+01             
                           320.08 5.773E+00 ?(P 2.155E+01 1.12E+02 9.94E+00 G  
 
MN-54    C   2.4944E-01                                      3.12E+02             
                           834.85 2.494E-01 ?(P 2.385E+00 3.92E+02 1.00E+02 G  
 
FE-59    F  -1.8228E+00                                      4.45E+01             
                          1099.25-1.823E+00 ?(P 4.752E+00 9.37E+01 5.65E+01 G  
                          1291.60-3.741E+00 + P 7.003E+00 1.01E+02 4.32E+01 G  
 
Co-56    C   3.7401E+00                                      7.73E+01             
                           846.77 1.993E-01 ?(P 1.865E+00 3.77E+02 9.99E+01 G  
                          1238.28 8.674E+00  (P 4.839E+00 2.73E+01 6.61E+01 G  
                          1037.84 5.714E+00  (P 1.533E+01 1.15E+02 1.41E+01 G  
                          1771.35-6.976E+00 +   5.592E+01 2.36E+02 1.55E+01  A 
 
CO-57    C  -6.1719E-01                                      2.72E+02             
                           122.06-6.172E-01 ?(  1.852E+00 9.04E+01 8.56E+01 G  
                           136.47 0.000E+00 +   2.144E+01 1.00E+03 1.07E+01 G  
 
CO-58    C  -1.1089E+00                                      7.09E+01             
                           810.78-1.109E+00 ?(P 3.297E+00 8.71E+01 9.95E+01 G  
 
CO-60    F   5.4557E-01                                      1.93E+03             
                          1332.50 1.804E-01 ?(P 2.585E+00 6.15E+02 1.00E+02 G  
                          1173.24 9.110E-01 ?(P 1.943E+00 9.36E+01 9.99E+01 G  
 
NB-94    I  -5.7379E-01                                      7.41E+06             
                           702.63-5.738E-01  (P 2.478E+00 1.50E+02 9.79E+01 G  
                           871.10-8.232E-01 +   2.569E+00 9.26E+01 9.99E+01 G  
 
ZR-95    I  -3.4337E-01                                      6.40E+01             
                           756.73-3.434E-01 &(  4.276E+00 5.13E+02 5.45E+01 G  
                           724.20-3.413E+00 +   8.655E+00 7.64E+01 4.42E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:24:03 PMPage 10
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191112.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NB-95    I  -2.0288E+00                                      6.40E+01             
                           765.79-2.029E+00 ?(  5.013E+00 7.46E+01 9.98E+01 G  
 
RU-103   I  -8.1138E-01                                      3.93E+01             
                           497.05-8.114E-01 ?(  2.145E+00 1.08E+02 9.09E+01 G  
                           610.30-1.932E+01 +   1.883E+02 2.93E+02 5.75E+00 GA 
 
RH-106   I  -1.9035E+00                                      3.74E+02             
                           621.92-1.041E+01 ?(  1.069E+02 3.08E+02 9.93E+00 G  
                          1050.36 5.226E+01 ?(  1.490E+02 8.46E+01 1.56E+00 G  
                           511.86-7.400E+00 +   1.714E+01 7.00E+01 2.00E+01 GA 
 
AG-108M  C   8.6026E-01                                      1.53E+05             
                           433.94 7.924E-01 &(P 1.973E+00 1.02E+02 9.05E+01 G  
                           722.94 9.278E-01 ?(  2.689E+00 8.65E+01 9.08E+01 G  
                           614.28-1.246E+00 +   1.205E+01 2.91E+02 8.98E+01 G  
 
AG-110M  F   4.1905E-01                                      2.50E+02             
                           884.68 1.246E-01 %(  4.808E+00 1.12E+03 7.27E+01 G  
                           657.76-4.328E-01 & P 2.782E+00 4.13E+02 9.46E+01 G  
                           937.49-5.423E+00 +   1.097E+01 8.97E+01 3.44E+01 G  
                          1384.30 1.300E+00 ?(  1.044E+01 3.56E+02 2.43E+01 G  
                           763.94-6.464E+00 +   1.397E+01 6.54E+01 2.23E+01 G  
 
SN-113   F   1.0960E+00                                      1.15E+02             
                           391.69 1.096E+00 ?(  4.208E+00 1.15E+02 6.40E+01 G  
 
SB-124   F  -3.1234E-01                                      6.02E+01             
                           602.73-7.734E-01  (  6.836E+00 2.64E+02 9.83E+01 G  
                          1690.98 6.356E-01 ?(P 4.412E+00 3.04E+02 4.78E+01 G  
                           722.79 4.798E-01 %   2.247E+01 1.34E+03 1.08E+01 G  
 
SB-125   I   8.5219E+01                                      1.01E+03             
                           427.88 2.349E+00 *(  5.850E+00 1.02E+02 2.96E+01 G  
                           600.50 2.226E+02 &(  2.845E+01 5.09E+00 1.79E+01 G  
                           635.89-6.596E+00 - P 1.922E+01 2.20E+02 1.13E+01 G  
                           463.37-1.965E+00 - P 2.697E+01 3.76E+02 1.05E+01 G  
 
I-131    I  -4.5501E-01                                      8.02E+00             
                           364.48-4.550E-01 &(P 2.120E+00 1.51E+02 8.17E+01 G  
                           284.30-3.933E+00 + P 2.670E+01 1.64E+02 6.14E+00 G  
                           636.97-5.620E-01 &   3.446E+01 1.77E+03 7.17E+00 G  
 
Gd-153   F  -1.7178E+00                                      2.42E+02             
                            97.50-1.718E+00 ?(  8.322E+00 1.46E+02 3.00E+01 G  
                           103.20-2.356E+00 +   1.122E+01 1.43E+02 2.18E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:24:03 PMPage 11
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191112.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ga-68    C   2.3253E+01                                      4.71E-02             
                          1077.40 2.325E+01 &(  6.766E+01 1.23E+02 3.30E+00 G  
 
Tc-99m   I  -3.9762E-01                                      2.51E-01             
                           140.51-3.976E-01  (  2.546E+00 1.92E+02 8.93E+01 G  
 
BA-133   F  -4.2939E-01                                      3.85E+03             
                           356.00-4.294E-01 ?(  9.089E+00 6.34E+02 6.20E+01 G  
                           302.85 0.000E+00 &   2.656E+01 1.00E+03 1.83E+01 G  
                           383.84 7.365E+00     3.243E+01 1.32E+02 8.94E+00 GA 
                            80.99-1.927E+00 +   1.183E+01 1.85E+02 3.41E+01 GA 
 
CS-134   I   7.0110E-01                                      7.54E+02             
                           795.87-2.967E-01  (  3.701E+00 3.63E+02 8.55E+01 G  
                           604.71-1.125E+00 +   1.106E+01 2.96E+02 9.76E+01 G  
                           569.32-1.567E+00 +   1.319E+01 2.44E+02 1.54E+01 G  
                           801.95 1.052E+01 ?(  3.230E+01 9.15E+01 8.69E+00 G  
                           563.24-5.258E+00 + P 2.363E+01 1.60E+02 8.35E+00 G  
 
CS-137   I  -3.4214E-01                                      1.10E+04             
                           661.66-3.421E-01 ?(  3.325E+00 2.84E+02 8.52E+01 G  
 
CE-139   F  -7.0037E-01                                      1.38E+02             
                           165.85-7.004E-01 ?(  2.442E+00 1.05E+02 7.99E+01 G  
 
Ba-140   I   2.9232E+00                                      1.28E+01             
                           537.26 2.767E+00 &(P 6.861E+00 1.00E+02 2.44E+01 G  
                           162.66 3.537E+00 &(  3.174E+01 2.68E+02 6.22E+00 G  
                           304.85 0.000E+00 -   1.142E+02 1.00E+03 4.29E+00 G  
 
La-140   I  -9.4202E-01                                      1.28E+01             
                          1596.21-1.551E+00 ?(  3.763E+00 1.12E+02 9.54E+01 G  
                           487.02 8.937E-01 + P 3.975E+00 1.79E+02 4.55E+01 G  
                           328.76 1.921E+00  (P 8.522E+00 1.73E+02 2.03E+01 G  
                           815.77-2.508E-01 % P 1.504E+01 1.66E+03 2.33E+01 G  
 
CE-141   I   3.9192E-01                                      3.25E+01             
                           145.44 3.919E-01 ?(  4.371E+00 3.33E+02 4.82E+01 G  
 
CE-144   I  -3.9668E+00                                      2.85E+02             
                           133.54-3.967E+00 ?(  2.023E+01 1.53E+02 1.11E+01 G  
 
PM-144   C   1.6789E-01                                      3.63E+02             
                           696.54 1.679E-01 &(P 2.061E+00 5.03E+02 9.90E+01 G  
                           618.06-1.138E+00 +   1.093E+01 2.89E+02 9.91E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:24:03 PMPage 12
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191112.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-152   F   3.2616E+00                                      4.94E+03             
                           121.78 1.249E+00 ?(  6.028E+00 1.45E+02 2.86E+01 G  
                           344.29 1.095E+00 ?(  1.117E+01 3.03E+02 2.65E+01 G  
                          1112.07-7.050E+00 +   4.885E+01 2.06E+02 1.36E+01 G  
                           778.92 5.701E+00 &(  1.261E+01 9.20E+01 1.29E+01 G  
                           964.11 7.084E+00 ?(  2.778E+01 1.16E+02 1.46E+01 G  
                           244.69 6.896E+00 ?(  5.180E+01 2.26E+02 7.58E+00 G  
                          1408.00 1.374E+01     9.781E+00 3.54E+01 2.10E+01 GA 
 
EU-154   I   6.5232E-01                                      3.14E+03             
                           123.10-1.330E+00 ?(  4.187E+00 9.49E+01 4.08E+01 G  
                          1274.54-8.358E-03 %   9.916E+00 3.36E+04 3.52E+01 G  
                           723.36 4.171E+00 ?(  1.310E+01 9.36E+01 2.02E+01 G  
                           873.23-2.583E+00 +   2.307E+01 2.58E+02 1.23E+01 G  
                          1004.77 1.190E+00  (  1.306E+01 4.62E+02 1.80E+01 G  
                           996.33-3.346E-01 &   3.164E+01 2.71E+03 1.06E+01 G  
 
EU-155   I   1.6275E+00                                      1.81E+03             
                           105.31 1.627E+00 *(  1.105E+01 2.04E+02 2.12E+01 G  
                            86.54-2.084E+00 +   1.256E+01 1.82E+02 3.07E+01 G  
 
HF-181   F   1.2059E+00                                      4.24E+01             
                           482.00 9.602E-01 &(  3.139E+00 9.77E+01 8.05E+01 G  
                           133.02-1.279E+00 &   5.088E+00 1.20E+02 4.33E+01 G  
                           345.83-5.329E+00 +   2.221E+01 1.25E+02 1.51E+01 G  
                           136.30 4.587E+00  (  1.891E+01 1.23E+02 5.85E+00 G  
 
Ta-182   F  -7.5021E-02                                      1.14E+02             
                          1121.30-7.502E-02 %(  1.891E+01 7.40E+03 3.49E+01 G  
                          1221.41-6.108E+00 +   1.169E+01 8.67E+01 2.70E+01 G  
                          1189.05-2.552E+00 +   1.643E+01 2.82E+02 1.62E+01 G  
 
Hg-203   F  -2.8079E-01                                      4.66E+01             
                           279.20-2.808E-01 &(  2.428E+00 2.56E+02 8.15E+01 G  
 
TL-208   N   1.0506E+01                                      6.98E+02             
                           583.02 1.056E+01  (P 1.809E+00 9.78E+00 8.45E+01 G  
                           277.28 9.729E+00  (P 2.021E+01 6.30E+01 6.31E+00 G  
                           860.56 1.484E+01 + P 1.435E+01 4.25E+01 1.24E+01 G  
 
PM-146   C   2.4294E+00                                      2.02E+03             
                           453.88 2.035E+00 *(  2.498E+00 5.12E+01 6.50E+01 G  
                           747.16-3.607E+00 - P 7.707E+00 7.28E+01 3.40E+01 G  
                           735.72 3.570E+00 ?(  8.126E+00 9.53E+01 2.25E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:24:03 PMPage 13
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191112.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Y-88     F  -3.2392E-01                                      1.07E+02             
                          1836.06-3.239E-01 ?(P 2.330E+00 5.54E+02 9.92E+01 G  
                           898.04-1.593E+00 + P 3.238E+00 5.46E+01 9.37E+01 G  
 
Cd-113m      7.9876E+03                                      5.33E+03             
                           263.70 7.988E+03 ?(  2.861E+04 1.07E+02 6.00E-03   K
 
Cf-251   T   3.1741E+00                                      3.28E+05             
                           176.60 3.174E+00 ?(  8.522E+00 1.01E+02 1.70E+01 G  
                           227.00-6.016E+00 &   2.752E+01 1.80E+02 6.30E+00 GA 
 
Sn-126       7.7375E+00                                      3.65E+07             
                            87.57 7.737E+00 } P 9.594E+00 1.73E+01 3.75E+01 GA 
                            64.28 7.737E+00 ?(  2.738E+01 1.07E+02 9.70E+00 G  
                            86.94 7.737E+00 }   4.095E+01 7.55E+01 9.04E+00 GA 
 
PB-210   N   1.0595E+02                                      8.14E+03             
                            46.54 1.059E+02  (P 6.153E+01 2.36E+01 4.25E+00 G  
 
PB-212   N   3.0018E+01                                      6.98E+02             
                           238.63 3.002E+01  (P 3.332E+00 5.08E+00 4.33E+01 G  
                           300.03 4.724E+01 +   3.665E+01 3.13E+01 3.28E+00 GA 
 
PB-214   N   1.1052E+02                                      5.84E+05             
                           351.93 1.105E+02  (P 4.308E+00 3.10E+00 3.76E+01 G  
                           295.09 1.232E+02 +   6.849E+00 3.96E+00 1.93E+01 G  
                           242.00 1.248E+02 +   1.910E+01 6.45E+00 7.43E+00 GA 
 
BI-207   C   7.4617E-01                                      1.18E+04             
                          1063.66 7.074E-01 &(P 2.968E+00 1.77E+02 7.45E+01 G  
                           569.70 7.757E-01  (  1.897E+00 7.35E+01 9.77E+01 G  
 
BI-212   N  -1.2044E+01                                      6.98E+02             
                           727.17-1.204E+01 ?(P 4.464E+01 9.58E+01 7.55E+00 G  
                           785.42 1.749E+02 ?   1.284E+02 3.32E+01 1.28E+00 GA 
 
U-235    N   3.2477E+00                                      2.57E+11             
                           143.79-5.642E-01 &(P 2.059E+01 7.97E+02 1.10E+01 G  
                           205.33 1.159E+01 ?(P 3.136E+01 1.02E+02 5.01E+00 G  
                           163.38-4.688E-01 % P 3.936E+01 2.21E+03 5.08E+00 G  
                           185.72-1.355E+00 + P 4.279E+00 7.94E+01 5.40E+01 GA 
 
BI-214   N   1.0686E+02                                      5.84E+05             
                           609.31 1.069E+02  (P 3.504E+00 3.21E+00 4.61E+01 G  
                          1120.29 1.186E+02 + P 1.324E+01 8.33E+00 1.51E+01 G  
                          1764.49 1.570E+02 + P 5.720E+00 7.05E+00 1.54E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:24:03 PMPage 14
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191112.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-210M  T   4.4283E-01                                      1.10E+09             
                           265.83 4.428E-01 &(  3.931E+00 2.63E+02 5.00E+01 G  
                           304.90 0.000E+00 -   1.750E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   3.5919E+01                                      2.10E+03             
                           911.07 3.687E+01 @(P 5.372E+00 1.03E+01 2.90E+01 G  
                           968.97 2.524E+01 - P 1.092E+01 2.25E+01 1.75E+01 G  
                           338.32 3.362E+01  (P 1.095E+01 1.43E+01 1.20E+01 G  
                            93.35 1.085E+01 -   6.294E+01 1.75E+02 5.56E+00 XA 
 
TH-227   N  -1.0173E+01                                      7.95E+03             
                           256.24-1.017E+01 ?(  2.686E+01 1.04E+02 7.00E+00 G  
                           235.97 4.917E+00 +   3.308E+01 2.02E+02 1.23E+01 G  
                            50.14-1.083E+01 +   4.640E+01 1.29E+02 8.00E+00 G  
 
TH-229   N   1.9473E+00                                      2.68E+06             
                           193.51 1.947E+00 &(P 3.471E+01 6.62E+02 4.40E+00 G  
                           210.85-2.319E+01 + P 7.580E+01 8.70E+01 2.99E+00 G  
 
TH-234   N   5.3675E+01                                      1.63E+12             
                            92.59 5.077E+01  (P 2.602E+01 1.67E+01 5.58E+00 G  
                            63.29 5.793E+01  (P 4.835E+01 2.62E+01 3.81E+00 G  
 
PA-231   N  -1.8786E+01                                      1.20E+07             
                           302.65-1.879E+01 &(  1.700E+02 2.72E+02 2.88E+00 G  
                           300.07-2.574E+01 +   2.003E+02 2.34E+02 2.46E+00 G  
 
PA-233   C   1.7781E+00                                      7.82E+08             
                           312.01 1.778E+00 ?(P 1.375E+01 2.32E+02 3.60E+01 G  
                           300.18-1.022E+01 +   7.893E+01 2.32E+02 6.20E+00 G  
 
PA-234   N   2.2599E+00                                      1.63E+12             
                           131.29-3.059E+00 ?(  1.228E+01 1.21E+02 1.80E+01 G  
                           946.02 3.714E+00 &(  1.749E+01 2.01E+02 1.34E+01 G  
                           569.47 0.000E+00 +   2.547E+01 1.00E+03 8.20E+00 G  
                           883.24 1.020E+01 ?(  3.414E+01 9.95E+01 9.60E+00 G  
                           880.53 1.626E+01 &   5.070E+01 9.28E+01 6.00E+00 GA 
 
PA-234M  N   3.3784E+01                                      1.63E+12             
                          1001.00-3.037E+00 %(P 4.041E+02 4.01E+03 8.37E-01 G  
                           766.41 1.386E+02 ?(  1.597E+03 3.40E+02 2.94E-01 G  
 
AM-241   T   1.1507E+00                                      1.58E+05             
                            59.54 1.151E+00 &(  6.412E+00 2.09E+02 3.59E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:24:03 PMPage 15
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191112.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ir-192   F   7.1175E-01                                      7.40E+01             
                           316.49 7.117E-01 &(  2.395E+00 1.01E+02 8.70E+01 G  
                           468.06-1.279E+00 +   5.732E+00 1.34E+02 5.18E+01 G  
                           308.44 0.000E+00 -   1.560E+01 1.00E+03 3.18E+01 G  
 
Cs-136   F  -4.5832E-02                                      1.30E+01             
                           818.50-4.583E-02 %(  2.111E+00 1.87E+03 1.00E+02 G  
                          1048.07-1.204E+00 &   3.594E+00 8.87E+01 8.00E+01 G  
                           340.57-1.790E+00 &   7.720E+00 1.29E+02 4.69E+01 G  
 
Np-239   T   1.7479E+00                                      2.36E+00             
                           103.70-6.501E-01 &   1.018E+01 4.69E+02 2.40E+01 X  
                           106.13 1.748E+00  (  4.941E+00 8.50E+01 2.27E+01 G  
                            99.50 2.374E+00     6.425E+00 9.05E+01 1.50E+01 X  
 
Nd-147      -7.9157E+00                                      1.11E+01             
                           531.00-7.916E+00 ?(  1.833E+01 9.49E+01 1.30E+01 G  
                            91.10 2.228E+00 +   1.271E+01 1.72E+02 2.83E+01 G  
 
TL-210   N   8.2345E-01                                      5.84E+05             
                           799.60 8.234E-01 ?(  2.405E+00 8.70E+01 9.90E+01 G  
                           296.00-7.888E-01 -   6.200E+00 2.36E+02 7.90E+01 G  
                          1313.00 1.720E+00 ?   1.013E+01 2.51E+02 2.10E+01 GA 
 
Kr-85    I  -3.1326E+01                                      3.92E+03             
                           513.98-3.133E+01 ?(  7.537E+02 7.08E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:24:03 PMPage 16
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191112.An1             
                                                                                 
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14      1025.       -35.    -0.020   128.83  -1.083E+01   
 AM-241      59.54       703.        23.     0.013   209.26   1.151E+00   
 BA-133      80.99      3658.       -46.    -0.026   185.05  -1.927E+00   
 EU-155      86.54      3565.       -47.    -0.026   181.75  -2.084E+00   
 Nd-147      91.10      3216.        47.     0.026   171.95   2.228E+00   
 Gd-153      97.50      1592.       -39.    -0.022   145.80  -1.718E+00   
 Gd-153     103.20      1553.       -39.    -0.022   143.29  -2.356E+00   
 EU-155     105.31      1428.        26.     0.015   203.88   1.627E+00   
 EU-152     121.78       750.        27.     0.015   144.73   1.249E+00   
 CO-57      122.06       632.       -40.    -0.022    90.39  -6.172E-01   
 EU-154     123.10       734.       -41.    -0.023    94.86  -1.330E+00   
 PA-234     131.29      1201.       -41.    -0.023   120.84  -3.059E+00   
 CE-144     133.54      1224.       -33.    -0.018   153.23  -3.967E+00   
 Tc-99m     140.51      1140.       -25.    -0.014   192.04  -3.976E-01   
 U-235      143.79      1169.        -4.    -0.002   797.22  -5.642E-01  P
 CE-141     145.44      1006.        14.     0.007   333.46   3.919E-01   
 Ba-140     162.66       783.        15.     0.008   268.07   3.537E+00   
 CE-139     165.85       746.       -37.    -0.021   104.88  -7.004E-01   
 Cf-251     176.60       373.        35.     0.019   100.97   3.174E+00   
 U-235      185.72       904.       -45.    -0.025    79.38  -1.355E+00  P
 TH-229     193.51       364.         5.     0.003   661.80   1.947E+00  P
 U-235      205.33       351.        33.     0.018   101.67   1.159E+01  P
 TH-229     210.85       713.       -39.    -0.022    87.01  -2.319E+01  P
 Cf-251     227.00       363.       -20.    -0.011   179.62  -6.016E+00   
 TH-227     235.97      1935.        31.     0.017   202.31   4.917E+00   
 EU-152     244.69      1688.        26.     0.014   225.61   6.896E+00   
 TH-227     256.24       345.       -34.    -0.019   104.19  -1.017E+01   
 Cd-113m    263.70       271.        22.     0.012   107.12   7.988E+03   
 BI-210M    265.83       353.        10.     0.006   263.16   4.428E-01   
 Hg-203     279.20       326.       -10.    -0.006   256.22  -2.808E-01   
 I-131      284.30       213.       -10.    -0.006   164.49  -3.933E+00  P
 TL-210     296.00      1862.       -26.    -0.014   236.19  -7.888E-01   
 PA-231     300.07      1836.       -26.    -0.014   233.80  -2.574E+01   
 PA-233     300.18      1810.       -26.    -0.014   232.15  -1.022E+01   
 PA-231     302.65      1784.       -22.    -0.012   271.71  -1.879E+01   
 PA-233     312.01      1723.        25.     0.014   232.33   1.778E+00  P
 Ir-192     316.49       286.        24.     0.013   100.81   7.117E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:24:03 PMPage 17
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191112.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CR-51      320.08       296.        22.     0.012   111.60   5.773E+00  P
 La-140     328.76       180.        15.     0.008   172.59   1.921E+00  P
 Cf-249     333.44       194.        -7.    -0.004   357.55  -1.270E+00   
 Cs-136     340.57       772.       -31.    -0.017   129.45  -1.790E+00   
 EU-152     344.29       501.        10.     0.006   303.24   1.095E+00   
 BA-133     356.00      1748.        -9.    -0.005   634.41  -4.294E-01   
 I-131      364.48       148.       -13.    -0.007   150.88  -4.550E-01  P
 BA-133     383.84       390.        22.     0.012   131.60   7.365E+00   
 SN-113     391.69       322.        22.     0.012   114.82   1.096E+00   
 PM-146     453.88        84.        37.     0.021    51.21   2.035E+00   
 Ir-192     468.06       280.       -18.    -0.010   133.56  -1.279E+00   
 BE-7       477.60       189.       -19.    -0.011   109.96  -6.881E+00  P
 La-140     487.02        92.        11.     0.006   178.79   8.937E-01  P
 RU-103     497.05       104.       -19.    -0.011   107.56  -8.114E-01   
 RH-106     511.86       320.       -37.    -0.021    70.03  -7.400E+00   
 Kr-85      513.98       282.        -3.    -0.002   707.88  -3.133E+01   
 Nd-147     531.00       140.       -25.    -0.014    94.86  -7.916E+00   
 Ba-140     537.26        65.        16.     0.009   100.06   2.767E+00  P
 CS-134     563.24        84.       -10.    -0.006   160.49  -5.258E+00  P
 CS-134     569.32        88.        -6.    -0.003   244.27  -1.567E+00   
 BI-207     569.70        72.        17.     0.010    73.52   7.757E-01   
 SB-124     602.73       942.       -16.    -0.009   264.40  -7.734E-01   
 CS-134     604.71      2454.       -24.    -0.013   295.52  -1.125E+00   
 RU-103     610.30      2430.       -24.    -0.013   293.12  -1.932E+01   
 PM-144     618.06      2377.       -24.    -0.013   288.60  -1.138E+00   
 RH-106     621.92      2256.       -22.    -0.012   308.40  -1.041E+01   
 AG-110M    657.76       116.        -8.    -0.005   412.86  -4.328E-01  P
 CS-137     661.66       134.        -6.    -0.003   283.85  -3.421E-01   
 PM-144     696.54        61.         3.     0.002   503.35   1.679E-01  P
 NB-94      702.63        87.       -11.    -0.006   150.13  -5.738E-01  P
 EU-154     723.36        99.        16.     0.009    93.56   4.171E+00   
 ZR-95      724.20       213.       -28.    -0.015    76.40  -3.413E+00   
 PM-146     735.72        43.        15.     0.008    95.26   3.570E+00   
 PM-146     747.16        91.       -22.    -0.012    72.83  -3.607E+00  P
 ZR-95      756.73        69.        -3.    -0.002   512.83  -3.434E-01   
 AG-110M    763.94       126.       -25.    -0.014    65.42  -6.464E+00   
 NB-95      765.79       337.       -36.    -0.020    74.59  -2.029E+00   
 PA-234M    766.41       295.         7.     0.004   340.19   1.386E+02   
 EU-152     778.92        30.        13.     0.007    91.97   5.701E+00   
 CS-134     795.87       121.        -4.    -0.002   362.68  -2.967E-01   
 TL-210     799.60        66.        14.     0.008    86.95   8.234E-01   
 CS-134     801.95        93.        16.     0.009    91.45   1.052E+01   
 CO-58      810.77       126.       -19.    -0.010    87.13  -1.109E+00  P
 MN-54      834.85        61.         4.     0.002   392.49   2.494E-01  P
 NB-94      871.10        66.       -13.    -0.007    92.63  -8.232E-01   
 EU-154     873.23        81.        -5.    -0.003   258.46  -2.583E+00   
 PA-234     880.53        93.        15.     0.008    92.82   1.626E+01   
 PA-234     883.24       108.        15.     0.009    99.51   1.020E+01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:24:03 PMPage 18
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191112.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Sc-46      889.28        29.        13.     0.007    96.06   8.068E-01   
 Y-88       898.04        89.       -23.    -0.013    54.64  -1.593E+00  P
 AG-110M    937.49       131.       -28.    -0.015    89.67  -5.423E+00   
 PA-234     946.02        47.         7.     0.004   201.03   3.714E+00   
 EU-152     964.11       145.        15.     0.008   116.43   7.084E+00   
 EU-154    1004.77        42.         3.     0.002   461.88   1.190E+00   
 Cs-136    1048.07        60.       -13.    -0.007    88.71  -1.204E+00   
 RH-106    1050.36        38.        11.     0.006    84.59   5.226E+01   
 BI-207    1063.66        33.         7.     0.004   177.11   7.074E-01  P
 Ga-68     1077.40        23.         9.     0.005   123.02   2.325E+01   
 FE-59     1099.25        47.       -13.    -0.007    93.69  -1.823E+00  P
 EU-152    1112.07       315.       -12.    -0.007   205.60  -7.050E+00   
 CO-60     1173.24        20.        11.     0.006    93.60   9.110E-01  P
 Ta-182    1189.05        40.        -5.    -0.003   281.66  -2.552E+00   
 Ta-182    1221.41        55.       -19.    -0.011    86.71  -6.108E+00   
 NA-22     1274.53        45.       -18.    -0.010    57.83  -1.581E+00   
 FE-59     1291.60        45.       -18.    -0.010   100.52  -3.741E+00  P
 TL-210    1313.00        20.         4.     0.002   250.83   1.720E+00   
 CO-60     1332.50        30.         2.     0.001   615.27   1.804E-01  P
 AG-110M   1384.30        27.         3.     0.002   356.37   1.300E+00   
 EU-152    1408.00        16.        30.     0.017    35.38   1.374E+01   
 La-140    1596.21        43.       -14.    -0.008   111.96  -1.551E+00   
 SB-124    1690.98        11.         3.     0.001   304.18   6.356E-01  P
 Y-88      1836.06        12.        -3.    -0.001   553.58  -3.239E-01  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -6.8806E+00   -6.8806E+00    1.100E+02%                2.38E+01
 NA-22  #A   -1.5807E+00   -1.5807E+00    5.783E+01%                2.99E+00
 K-40         1.3219E+02    1.3219E+02    9.842E+00%                1.58E+01
 Sc-46  #A    8.0685E-01    8.0685E-01    9.606E+01%                1.80E+00
 CR-51  #A    5.7734E+00    5.7734E+00    1.116E+02%                2.15E+01
 MN-54  #A    2.4944E-01    2.4944E-01    3.925E+02%                2.38E+00
 FE-59  #A   -1.8228E+00   -1.8228E+00    9.369E+01%                4.75E+00
 Co-56  #C    3.7401E+00    3.7401E+00    2.729E+01%                1.87E+00
 CO-57  #A   -6.1719E-01   -6.1719E-01    9.039E+01%                1.85E+00
 CO-58  #A   -1.1089E+00   -1.1089E+00    8.713E+01%                3.30E+00
 CO-60  #A    5.4557E-01    5.4557E-01    9.360E+01%                2.59E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.30E+01
 NB-94  #A   -5.7379E-01   -5.7379E-01    1.501E+02%                2.48E+00
 ZR-95  #A   -3.4337E-01   -3.4337E-01    5.128E+02%                4.28E+00
 NB-95  #A   -2.0288E+00   -2.0288E+00    7.459E+01%                5.01E+00
 RU-103 #A   -8.1138E-01   -8.1138E-01    1.076E+02%                2.15E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:24:03 PMPage 19
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191112.An1             
                                                                                 
 RH-106 #A   -1.9035E+00   -1.9035E+00    8.459E+01%                1.07E+02
 AG-108M#A    8.6026E-01    8.6026E-01    6.669E+01%                1.97E+00
 AG-110M#A    4.1905E-01    4.1905E-01    3.564E+02%                4.81E+00
 SN-113 #A    1.0960E+00    1.0960E+00    1.148E+02%                4.21E+00
 SB-124 #A   -3.1234E-01   -3.1234E-01    2.015E+02%                6.84E+00
 SB-125 #C    8.5219E+01    8.5219E+01    5.087E+00%                5.85E+00
 I-131  #A   -4.5500E-01   -4.5501E-01    1.509E+02%                2.12E+00
 Gd-153 #A   -1.7178E+00   -1.7178E+00    1.458E+02%                8.32E+00
 Ga-68  #A    2.3150E+01    2.3253E+01    1.230E+02%                6.77E+01
 Tc-99m #A   -3.9729E-01   -3.9762E-01    1.920E+02%                2.55E+00
 BA-133 #A   -4.2939E-01   -4.2939E-01    6.344E+02%                9.09E+00
 CS-134 #A    7.0110E-01    7.0110E-01    9.145E+01%                3.70E+00
 CS-137 #A   -3.4214E-01   -3.4214E-01    2.839E+02%                3.32E+00
 CE-139 #A   -7.0037E-01   -7.0037E-01    1.049E+02%                2.44E+00
 Ba-140 #A    2.9231E+00    2.9232E+00    1.001E+02%                6.86E+00
 La-140 #A   -9.4201E-01   -9.4202E-01    1.029E+02%                3.76E+00
 CE-141 #A    3.9191E-01    3.9192E-01    3.335E+02%                4.37E+00
 CE-144 #A   -3.9668E+00   -3.9668E+00    1.532E+02%                2.02E+01
 PM-144 #A    1.6789E-01    1.6789E-01    5.033E+02%                2.06E+00
 EU-152 #A    3.2616E+00    3.2616E+00    8.621E+01%                6.03E+00
 EU-154 #A    6.5232E-01    6.5232E-01    9.356E+01%                4.19E+00
 EU-155 #A    1.6275E+00    1.6275E+00    2.039E+02%                1.11E+01
 HF-181 #A    1.2059E+00    1.2059E+00    7.855E+01%                3.14E+00
 Ta-182 #A   -7.5021E-02   -7.5021E-02    7.403E+03%                1.89E+01
 Hg-203 #A   -2.8079E-01   -2.8079E-01    2.562E+02%                2.43E+00
 TL-208       1.0506E+01    1.0506E+01    9.779E+00%                1.81E+00
 PM-146 #A    2.4294E+00    2.4294E+00    5.121E+01%                2.50E+00
 Y-88   #A   -3.2392E-01   -3.2392E-01    5.536E+02%                2.33E+00
 Cd-113m#A    7.9876E+03    7.9876E+03    1.071E+02%                2.86E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                9.53E+01
 Cf-251 #A    3.1741E+00    3.1741E+00    1.010E+02%                8.52E+00
 Cf-249 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.55E+00
 Sn-126 #A    7.7375E+00    7.7375E+00    1.066E+02%                2.74E+01
 PB-210       1.0595E+02    1.0595E+02    2.360E+01%                6.15E+01
 PB-212       3.0018E+01    3.0018E+01    5.076E+00%                3.33E+00
 PB-214       1.1052E+02    1.1052E+02    3.099E+00%                4.31E+00
 BI-207 #A    7.4617E-01    7.4617E-01    7.352E+01%                2.97E+00
 BI-212 #A   -1.2044E+01   -1.2044E+01    9.585E+01%                4.46E+01
 U-235  #A    3.2477E+00    3.2477E+00    1.017E+02%                2.06E+01
 BI-214       1.0686E+02    1.0686E+02    3.208E+00%                3.50E+00
 BI-210M#A    4.4283E-01    4.4283E-01    2.632E+02%                3.93E+00
 AC-228       3.5919E+01    3.5919E+01    8.833E+00%                5.37E+00
 TH-227 #A   -1.0173E+01   -1.0173E+01    1.042E+02%                2.69E+01
 TH-229 #A    1.9473E+00    1.9473E+00    6.618E+02%                3.47E+01
 TH-234 #     5.3675E+01    5.3675E+01    1.555E+01%                2.60E+01
 PA-231 #A   -1.8786E+01   -1.8786E+01    2.717E+02%                1.70E+02
 PA-233 #A    1.7781E+00    1.7781E+00    2.323E+02%                1.38E+01
 PA-234 #A    2.2599E+00    2.2599E+00    8.493E+01%                1.23E+01
 PA-234M#A    3.3784E+01    3.3784E+01    3.402E+02%                4.04E+02
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:24:03 PMPage 20
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191112.An1             
                                                                                 
 AM-241 #A    1.1507E+00    1.1507E+00    2.093E+02%                6.41E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.96E+01
 Ir-192 #A    7.1174E-01    7.1175E-01    1.008E+02%                2.40E+00
 Cs-136 #A   -4.5831E-02   -4.5832E-02    1.865E+03%                2.11E+00
 Np-239  A    1.7478E+00    1.7479E+00    8.504E+01%                4.94E+00
 Nd-147 #A   -7.9155E+00   -7.9157E+00    9.486E+01%                1.83E+01
 TL-210 #A    8.2345E-01    8.2345E-01    8.695E+01%                2.40E+00
 Kr-85  #A   -3.1326E+01   -3.1326E+01    7.079E+02%                7.54E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.0 keV)     5.856E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.0 keV) 5.8563776E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 8_Gamma_20191248 
-----------------------------------------------------------------------------                      
   Sample Description: 430282_Gamma_160-34280-A-19-B 
             Detector: Detector # 8       
             Batch ID: 430282                 
    Work Order Number: Gamma   
           Lot Number: 160-34280-A-19-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 14:54        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 14:54:27     Real Time: 1847   sec
        Analysis Time: 6/20/2019 15:25        Dead Time: 2.57   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 8_Soil_TunaCan.Clb
  Efficiency Cal Desc: 8_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 10:35
      Energy Cal Date: 2/28/2012 10:34                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 8_2019-06-08_1510.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       8.476E+00          103.2     8.748E+00    8.759E+00    2.919E+01
NA-22      1.148E+00           69.7     7.997E-01    8.018E-01    2.655E+00
K-40       1.534E+02            9.0     1.383E+01    1.590E+01    1.867E+01
Sc-46      8.242E-01          151.9     1.252E+00    1.253E+00    4.222E+00
CR-51     -2.565E+00          369.2     9.469E+00    9.470E+00    2.315E+01
MN-54      5.582E-02         1946.8     1.087E+00    1.087E+00    2.535E+00
FE-59     -6.238E-01          357.3     2.229E+00    2.229E+00    5.026E+00
Co-56     -1.624E+00           90.3     1.466E+00    1.469E+00    3.113E+00
CO-57      4.353E-01          280.8     1.222E+00    1.223E+00    2.867E+00
CO-58     -1.620E+00           84.1     1.363E+00    1.365E+00    4.530E+00
CO-60      1.986E-01          361.7     7.182E-01    7.182E-01    2.689E+00
ZN-65     -1.693E+00          297.7     5.040E+00    5.040E+00    1.691E+01
NB-94      1.050E+00          105.6     1.109E+00    1.110E+00    2.520E+00
ZR-95     -1.502E+00          141.5     2.125E+00    2.127E+00    5.011E+00
NB-95      9.632E-01          139.9     1.347E+00    1.348E+00    4.518E+00
RU-103     2.289E-01          365.7     8.371E-01    8.372E-01    2.007E+00
RH-106     1.071E+01          298.1     3.194E+01    3.194E+01    1.062E+02
AG-108M    3.635E-01           85.2     3.097E-01    3.102E-01    2.538E+00
AG-110M    1.581E+00           74.5     1.178E+00    1.181E+00    5.845E+00
SN-113     1.571E+00          103.9     1.633E+00    1.635E+00    5.433E+00
SB-124     4.507E-01           79.7     3.593E-01    3.601E-01    1.075E+01
SB-125    -5.832E-01          286.4     1.670E+00    1.670E+00    8.395E+00
I-131      1.672E+00           83.1     1.389E+00    1.392E+00    2.613E+00
Gd-153     3.525E+00          167.8     5.914E+00    5.918E+00    2.394E+01
Ga-68     -2.705E+01          163.9     4.434E+01    4.437E+01    9.904E+01
Tc-99m     4.167E-01          330.1     1.376E+00    1.376E+00    4.569E+00
BA-133    -1.743E+00          222.3     3.873E+00    3.874E+00    1.285E+01
CS-134     2.313E-01          119.2     2.756E-01    2.758E-01    4.242E+00
CS-137    -1.958E+00           48.4     9.476E-01    9.531E-01    4.297E+00
CE-139     1.009E+00           63.0     6.360E-01    6.432E-01    1.770E+00
Ba-140     4.000E+00           91.4     3.656E+00    3.662E+00    8.577E+00
La-140    -6.999E-02           95.9     6.711E-02    6.721E-02    4.032E+00
CE-141    -1.745E+00          146.9     2.565E+00    2.566E+00    8.498E+00
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CE-144    -7.728E+00          138.5     1.071E+01    1.071E+01    3.547E+01
PM-144     2.470E-01          433.9     1.072E+00    1.072E+00    2.476E+00
EU-152     2.730E+00          112.9     3.083E+00    3.086E+00    8.496E+00
EU-154     8.190E-01           55.8     4.566E-01    4.587E-01    5.742E+00
EU-155    -4.395E+00           70.5     3.098E+00    3.107E+00    3.379E+01
HF-181     1.119E+00          106.7     1.194E+00    1.195E+00    3.984E+00
Ta-182    -4.307E+00          174.2     7.505E+00    7.508E+00    2.509E+01
Hg-203    -1.307E+00           77.6     1.014E+00    1.017E+00    3.505E+00
TL-208     1.001E+01           11.2     1.119E+00    1.234E+00    2.041E+00
PM-146     1.107E+00          129.4     1.432E+00    1.433E+00    3.364E+00
Y-88       6.393E-01          109.9     7.023E-01    7.033E-01    2.768E+00
Cd-113m   -1.574E+04           74.7     1.176E+04    1.180E+04    3.893E+04
Cd-109     0.000E+00         1.#INF     5.981E+01    5.981E+01    1.981E+02
Cf-251    -2.582E+00          198.4     5.122E+00    5.127E+00    1.295E+01
Cf-249     3.641E+00           35.7     1.299E+00    1.313E+00    3.033E+00
Sn-126     1.267E+01          114.2     1.447E+01    1.449E+01    4.792E+01
PB-210     1.869E+02           14.4     2.700E+01    2.914E+01    6.629E+01
PB-212     2.522E+01            6.3     1.588E+00    2.277E+00    3.940E+00
PB-214     2.325E+02            1.6     3.805E+00    1.266E+01    5.739E+00
BI-207    -1.419E+00          102.6     1.457E+00    1.458E+00    4.212E+00
BI-212     9.876E-01         1307.2     1.291E+01    1.291E+01    4.424E+01
U-235      1.559E+01           32.1     4.996E+00    5.058E+00    1.527E+01
BI-214     2.107E+02            2.3     4.743E+00    1.193E+01    3.785E+00
BI-210M   -1.450E+00           45.9     6.653E-01    6.708E-01    5.465E+00
AC-228     3.104E+01           10.4     3.233E+00    3.599E+00    6.667E+00
TH-227    -1.549E+01           67.0     1.039E+01    1.043E+01    3.597E+01
TH-229     2.157E+01           83.1     1.794E+01    1.802E+01    5.032E+01
TH-234     1.548E+02            7.8     1.208E+01    1.485E+01    3.489E+01
PA-231    -3.037E+01          243.8     7.406E+01    7.407E+01    2.457E+02
PA-233    -2.389E-02         6401.7     1.529E+00    1.529E+00    2.005E+01
PA-234    -4.751E+00           79.2     3.761E+00    3.769E+00    2.221E+01
PA-234M    4.031E+02           28.7     1.158E+02    1.176E+02    2.391E+02
AM-241     1.874E+00          225.5     4.225E+00    4.226E+00    1.403E+01
Np-237     0.000E+00         1.#INF     1.782E+01    1.782E+01    5.895E+01
Ir-192    -2.903E-02         3491.4     1.014E+00    1.014E+00    3.417E+00
Cs-136     2.045E+00           31.3     6.392E-01    6.499E-01    4.470E+00
Np-239     3.943E+00          237.6     9.367E+00    9.370E+00    3.098E+01
Nd-147     6.751E-01          142.9     9.647E-01    9.655E-01    1.866E+01
TL-210     0.000E+00         1.#INF     4.550E-01    4.550E-01    3.764E+00
Kr-85     -7.088E+01          329.1     2.333E+02    2.333E+02    7.879E+02
-----------------------------------------------------------------------------
Total      1.516E+03

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:25:30 PMPage  1
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191248.An1             
                                                                                 
 Sample description                                             
      430282_Gamma_160-34280-A-19-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det8\8_Gamma_20191248.An1

 Acquisition information
        Start time:                 6/20/2019 2:54:27 PM
        Live time:               1800
        Real time:               1847
        Dead time:                  2.57 %
        Detector ID:                    8

 Detector system                                                
      Ge 8 SN/174                                                     
                                                                      

 Calibration
        Filename:                   8_Soil_TunaCan.Clb
      8_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:34:41 AM
             Zero offset:           0.052 keV
             Gain:                  0.250 keV/channel
             Quadratic:             5.282E-10 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 10:35:20 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.39 %
             Log(Eff):             -1.098764E-01 + (-4.958544E-01*Log(E) ) + 
                                    ( -2.572270E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.71 %
             Log(Eff):             -2.525301E+01 + ( 9.398253E+00*Log(E) ) + 
                                    ( -1.000034E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.55keV )
        Stop channel:            8000 (  1999.97keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:25:30 PMPage  2
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191248.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 2:54:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       8_2019-06-08_1510.PBC
                                                 6/8/2019 3:10:53 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   37 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.2192

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.59      287.  14.44   0.84  2.009E-02    46.54   4.250  1.869E+02 PB210 
    52.79      153.  34.36   0.53  2.458E-02
    59.54       35. 225.47   1.02  2.881E-02    59.54  35.900    PBC<MDA AM241 
    63.33      453.  14.88   0.81  3.095E-02    63.29   3.810  2.135E+02 TH234 
                                                64.28   9.700  8.247E+01 Sn126 
    74.72     1080.   5.19   1.03  3.614E-02
    77.10     1866.   3.45   1.04  3.699E-02
    79.42       66.  61.40   1.04  3.774E-02
    83.91      308.  12.90   1.04  3.900E-02
    87.13      566.   7.96   1.04  3.974E-02    86.49  13.100  6.064E+01 Np237 
                                                86.54  30.700  2.587E+01 EU155 
                                                86.94   9.040  8.766E+01 Sn126 
                                                87.57  37.500  2.106E+01 Sn126 
                                                88.04   3.790  2.079E+02 Cd109 
    89.79      224.  19.18   1.05  4.026E-02
    91.10       68. 238.17   1.05  4.048E-02    91.10  28.300    PBC<MDA Nd147 
    92.61      610.   7.87   1.05  4.072E-02    92.59   5.584  1.491E+02 TH234 
                                                93.35   5.561  1.493E+02 AC228 
    97.46       68. 237.17   1.05  4.133E-02    97.50  30.000    PBC<MDA Gd153 
    99.50       68. 237.43   1.05  4.151E-02    99.50  15.000    PBC<MDA Np239 
   103.20       68. 237.40   1.06  4.176E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  3.790E+00 Np239 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:25:30 PMPage  3
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191248.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   103.70       43. 374.80   1.06  4.178E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  2.406E+00 Np239 
   106.13       67. 237.56   1.06  4.187E-02   106.13  22.700    PBC<MDA Np239 
   114.74       56.  49.48   0.39  4.184E-02
   136.47       30. 280.82   1.08  3.999E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  3.924E+00 CO57  
   140.51       26. 330.12   1.08  3.945E-02   140.51  89.300    PBC<MDA Tc99m 
   143.78      114.  32.05   1.09  3.899E-02   143.79  10.960    PBC<MDA U235  
   163.38       50.  94.60   1.10  3.580E-02   163.38   5.080    PBC<MDA U235  
   166.31       53.  63.03   1.03  3.621E-02   165.85  79.900  1.009E+00 CE139 
   186.12      993.   6.46   1.22  3.324E-02   185.72  54.000  2.985E+01 U235  
   193.67       38. 132.82   1.13  3.226E-02   193.51   4.400    PBC<MDA TH229 
   205.33       49.  96.66   1.13  3.083E-02   205.33   5.010    PBC<MDA U235  
   211.13       51. 100.04   1.14  3.020E-02   210.85   2.990    PBC<MDA TH229 
   238.74      540.   6.29   1.16  2.743E-02   238.63  43.300  2.523E+01 PB212 
   242.07      863.   4.54   1.16  2.714E-02   242.00   7.430  2.378E+02 PB214 
   244.69       45. 160.54   1.16  2.691E-02   244.69   7.580    PBC<MDA EU152 
   277.51       34.  47.15   0.58  2.439E-02   277.28   6.310    PBC<MDA TL208 
   295.34     1902.   3.20   1.06  2.322E-02   295.09  19.300  2.355E+02 PB214 
                                               296.00  79.000  5.768E+01 TL210 
   300.31       72.  33.31   0.60  2.292E-02   300.03   3.280  5.235E+01 PB212 
                                               300.07   2.460  7.074E+01 PA231 
                                               300.18   6.200  2.807E+01 PA233 
   305.15        9. 998.20   1.21  2.265E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  7.617E-01 BI210M
   333.64       15. 132.20   1.23  2.110E-02   333.44  15.510    PBC<MDA Cf249 
   338.60       92.  30.23   1.16  2.084E-02   338.32  12.010  2.030E+01 AC228 
   352.06     3152.   2.11   1.21  2.020E-02   351.93  37.600  2.304E+02 PB214 
   364.48       22. 140.64   1.25  1.965E-02   364.48  81.700    PBC<MDA I131  
   388.02       86.  35.68   0.33  1.869E-02   387.95  66.000  3.895E+00 Cf249 
   391.69       34. 103.95   1.27  1.855E-02   391.69  64.000    PBC<MDA SN113 
   453.88       21. 129.36   1.32  1.647E-02   453.88  65.000    PBC<MDA PM146 
   462.60        6. 199.26   0.97  1.622E-02   463.37  10.470  2.129E+00 SB125 
   477.60       25. 103.22   1.33  1.580E-02   477.60  10.520    PBC<MDA BE7   
   482.00       25. 106.72   1.34  1.569E-02   482.00  80.500    PBC<MDA HF181 
   487.02       25. 108.65   1.34  1.555E-02   487.02  45.500    PBC<MDA La140 
   497.05        6. 365.73   1.35  1.530E-02   497.05  90.900    PBC<MDA RU103 
   511.86      156.  15.14   2.61  1.494E-02   511.86  20.000  2.911E+01 RH106 
   537.26       25.  91.41   1.37  1.436E-02   537.26  24.390    PBC<MDA Ba140 
   563.24       18. 119.15   1.39  1.381E-02   563.24   8.350    PBC<MDA CS134 
   569.47        4. 408.25   1.40  1.369E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  2.228E+00 PA234 
                                               569.70  97.740    PBC<MDA BI207 
   569.70        4. 416.69   1.40  1.368E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200    PBC<MDA PA234 
                                               569.70  97.740    PBC<MDA BI207 
   583.52      208.  10.92   1.09  1.341E-02   583.02  84.500  9.997E+00 TL208 
   609.49     2263.   2.25   1.31  1.294E-02   609.31  46.090  2.107E+02 BI214 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:25:30 PMPage  4
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191248.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               610.30   5.750  1.691E+03 RU103 
   621.92       24. 298.12   1.43  1.273E-02   621.92   9.930    PBC<MDA RH106 
   636.97       19.  88.47   1.44  1.248E-02   636.97   7.170    PBC<MDA I131  
   657.76       21.  74.49   1.45  1.215E-02   657.76  94.640    PBC<MDA AG110M
   696.54        5. 433.89   1.48  1.158E-02   696.54  99.000    PBC<MDA PM144 
   702.63       21. 105.61   1.48  1.150E-02   702.63  97.900    PBC<MDA NB94  
   722.79       22.  79.72   1.50  1.123E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  1.203E+00 AG108M
                                               723.36  20.220  5.406E+00 EU154 
   722.94       22.  85.21   1.50  1.123E-02   722.79  10.810  1.011E+01 SB124 
                                               722.94  90.840  1.203E+00 AG108M
                                               723.36  20.220  5.407E+00 EU154 
   723.36       10. 200.07   1.50  1.123E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  5.349E-01 AG108M
                                               723.36  20.220  2.404E+00 EU154 
   765.79       19. 139.86   1.53  1.070E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  3.271E+02 PA234M
   766.54       19. 134.85   1.53  1.070E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  3.379E+02 PA234M
   768.48      247.   9.56   1.52  1.067E-02
   785.42       64.  35.11   1.54  1.048E-02   785.42   1.280  2.651E+02 BI212 
   818.50       23. 105.61   1.56  1.012E-02   818.50 100.000    PBC<MDA Cs136 
   860.65       50.  27.86   0.54  9.703E-03   860.56  12.420  2.323E+01 TL208 
   873.23       22.  75.12   1.59  9.584E-03   873.23  12.270    PBC<MDA EU154 
   884.68       25.  88.11   1.60  9.480E-03   884.68  72.680    PBC<MDA AG110M
   889.28       14. 151.95   1.60  9.438E-03   889.28  99.984    PBC<MDA Sc46  
   898.04       17. 109.85   1.61  9.360E-03   898.04  93.700    PBC<MDA Y88   
   911.74      155.  12.16   1.62  9.247E-03   911.07  29.000  3.211E+01 AC228 
   934.43      124.  12.57   1.46  9.051E-03
   964.11       15. 112.91   1.65  8.814E-03   964.11  14.605    PBC<MDA EU152 
   969.58       81.  16.92   1.90  8.776E-03   968.97  17.460  2.925E+01 AC228 
  1001.08       55.  28.73   1.04  8.537E-03  1001.00   0.837  4.260E+02 PA234M
  1048.07       36.  31.26   1.70  8.209E-03  1048.07  80.000  3.017E+00 Cs136 
  1112.07        4. 879.63   1.74  7.803E-03  1112.07  13.644    PBC<MDA EU152 
  1120.81      531.   5.14   1.67  7.751E-03  1120.29  15.100  2.509E+02 BI214 
                                              1120.55  99.987  3.803E+01 Sc46  
                                              1121.30  34.900  1.090E+02 Ta182 
  1173.24        5. 361.67   1.77  7.453E-03  1173.24  99.900    PBC<MDA CO60  
  1189.05        2. 579.73   1.78  7.367E-03  1189.05  16.200    PBC<MDA Ta182 
  1238.60      186.   9.60   1.64  7.113E-03  1238.28  66.070  2.194E+01 Co56  
  1274.53       14.  69.65   1.83  6.939E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  3.261E+00 EU154 
  1313.00        9. 162.41   1.85  6.763E-03  1313.00  21.000    PBC<MDA TL210 
  1384.30        7. 228.12   1.88  6.460E-03  1384.30  24.290    PBC<MDA AG110M
  1408.40       96.  13.01   0.75  6.364E-03  1408.00  21.005  3.989E+01 EU152 
  1461.52      182.   9.01   2.15  6.165E-03  1460.83  10.670  1.534E+02 K40   
  1690.98        7.  87.45   2.03  5.425E-03  1690.98  47.790    PBC<MDA SB124 
  1765.28      353.   5.50   2.06  5.223E-03  1764.49  15.400  2.433E+02 BI214 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:25:30 PMPage  5
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191248.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1836.06        2. 500.52   2.10  5.046E-03  1836.06  99.200    PBC<MDA Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   210.96    52.90       712.       153. 6.225E+03   34.36   0.534  -      s 
   298.67    74.73      1030.      1080. 2.989E+04    5.19   1.034  -       D
   308.21    77.11      1135.      1866. 5.044E+04    3.45   1.036  -       D
   317.47    79.43       789.        66. 1.750E+03   61.40   1.038  -      sD
   335.43    83.94       624.       317. 8.136E+03   12.47   1.041  -      sD
   358.95    89.82       763.       275. 6.821E+03   15.46   1.046  -      sD
   458.79   114.74       301.        56. 1.330E+03   49.48   0.391  -      s 
  1850.30   462.60        64.         6. 4.008E+02  199.26   0.966  -      sc
  3074.41   768.48        49.       221. 2.072E+04    8.08   1.527  -       D
  3737.69   934.43        26.       124. 1.374E+04   12.57   1.459  -        
  4954.44  1238.60        23.       186. 2.610E+04    9.60   1.641  -      s 
  5633.67  1408.40        10.        96. 1.508E+04   13.01   0.749  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.18    46.59       451.       287.     0.159    14.44   0.841 
 TH-227    200.36    50.14      2443.       -59.    -0.033    69.96   1.015s
 AM-241    237.95    59.54      3076.        35.     0.019   225.47   1.022s
 TH-234    252.96    63.29       868.       450.     0.250    10.40   1.025D
 Sn-126    256.93    64.28      3126.        70.     0.039   114.20   1.026s
 BA-133    323.77    80.99     13880.       -67.    -0.037   247.90   1.039s
 Np-237    345.77    86.49     13813.         0.     0.000   246.29   1.043A
 EU-155    345.98    86.54     13745.       -68.    -0.038   245.69   1.043D
 Sn-126    347.57    86.94     13327.        82.     0.045    60.76   1.044D
 Sn-126    350.09    87.57     12935.       341.     0.189    14.40   1.044D
 Cd-109    351.97    88.04     13265.         0.     0.000  1000.00   1.044A
 Nd-147    364.21    91.10     13002.        68.     0.038   238.17   1.047s
 TH-234    370.17    92.59       904.       633.     0.352     7.81   1.048D
 AC-228    373.21    93.35     12973.        68.     0.038   237.51   1.049s
 Gd-153    389.81    97.50     13017.        68.     0.038   237.17   1.052s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:25:30 PMPage  6
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191248.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-239    397.81    99.50     13085.        68.     0.038   237.43   1.053s
 Gd-153    412.62   103.20     13153.        68.     0.038   237.40   1.056 
 Np-239    414.62   103.70     13222.        43.     0.024   374.80   1.057s
 EU-155    421.07   105.31     13270.       -70.    -0.039    70.48   1.058s
 Np-239    424.34   106.13     12805.        67.     0.037   237.56   1.058s
 EU-152    486.94   121.78      1468.       -30.    -0.017   178.61   1.071s
 CO-57     488.06   122.06      1499.         0.     0.000  1000.00   1.071s
 EU-154    492.22   123.10      1358.       -64.    -0.036    82.40   1.072s
 PA-234    525.00   131.29      3860.       -63.    -0.035    79.16   1.078s
 HF-181    531.92   133.02      3798.       -62.    -0.035   140.64   1.079s
 CE-144    533.98   133.54      3687.       -62.    -0.035   138.55   1.080s
 HF-181    545.02   136.30      3708.       -28.    -0.016   306.70   1.082 
 CO-57     545.72   136.47      3573.        30.     0.017   280.82   1.082 
 Tc-99m    561.86   140.51      3569.        26.     0.014   330.12   1.085s
 U-235     574.97   143.79       606.       114.     0.063    32.05   1.087D
 CE-141    581.59   145.44      3687.       -59.    -0.033   146.95   1.089s
 U-235     653.35   163.38      1075.        50.     0.028    94.60   1.102 
 CE-139    665.08   166.31       370.        53.     0.029    63.03   1.027 
 Cf-251    706.23   176.60       832.       -27.    -0.015   198.39   1.112s
 U-235     744.30   186.12       720.       966.     0.537     6.66   1.220 
 TH-229    773.87   193.51       730.        38.     0.021   132.82   1.125s
 U-235     821.17   205.33       640.        49.     0.027    96.66   1.134 
 TH-229    843.24   210.85       660.        51.     0.028   100.04   1.138s
 Cf-251    907.84   227.00       720.       -54.    -0.030    98.84   1.151s
 TH-227    943.73   235.97      2889.       -48.    -0.027   158.63   1.157s
 PB-212    954.37   238.63       306.       539.     0.300     6.30   1.159D
 PB-214    967.84   242.00       338.       863.     0.480     4.54   1.162D
 EU-152    978.62   244.69      2572.        45.     0.025   160.54   1.164s
 TH-227   1024.81   256.24       608.       -51.    -0.028    67.04   1.172s
 Cd-113m  1054.65   263.70       498.       -43.    -0.024    74.72   1.178s
 BI-210M  1063.18   265.83       678.       -33.    -0.018    45.88   1.179s
 TL-208   1108.99   277.28       637.        28.     0.016   127.59   1.188s
 Hg-203   1116.66   279.20       686.       -47.    -0.026    77.63   1.189s
 I-131    1137.05   284.30       468.        -9.    -0.005   471.80   1.193s
 PB-214   1180.22   295.09       186.      1909.     1.060     2.50   1.201D
 TL-210   1183.86   296.00      3926.       -40.    -0.022   222.88   1.202s
 PB-212   1199.98   300.03       209.        66.     0.037    33.32   1.205D
 PA-231   1200.14   300.07      3886.       -40.    -0.022   221.21   1.205s
 PA-233   1200.58   300.18      3846.       -40.    -0.022   220.04   1.205s
 PA-231   1210.46   302.65      3806.       -36.    -0.020   243.81   1.207 
 BA-133   1211.27   302.85      3770.         0.     0.000  1000.00   1.207 
 Ba-140   1219.26   304.85      3770.         0.     0.000  1000.00   1.208s
 BI-210M  1219.45   304.90      3761.         9.     0.005   998.20   1.208s
 Ir-192   1233.62   308.44      3770.         0.     0.000  1000.00   1.211s
 CR-51    1280.20   320.08       353.       -10.    -0.006   369.21   1.219s
 La-140   1314.91   328.76      1580.       -41.    -0.023   138.43   1.226s
 Cf-249   1333.63   333.44       191.        15.     0.008   132.20   1.229D
 AC-228   1353.15   338.32      1498.       -27.    -0.015   202.16   1.233 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:25:30 PMPage  7
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191248.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cs-136   1362.15   340.57      1525.         0.     0.000  1000.00   1.234s
 HF-181   1383.19   345.83       324.       -18.    -0.010   122.61   1.238 
 PB-214   1408.12   352.06       264.      3152.     1.751     2.11   1.212 
 BA-133   1423.87   356.00      3732.       -39.    -0.022   222.26   1.245 
 I-131    1457.81   364.48       244.        22.     0.012   140.64   1.252s
 BA-133   1535.24   383.84       746.       -36.    -0.020   109.39   1.266s
 Cf-249   1551.95   388.02       192.        86.     0.048    35.68   0.335s
 SN-113   1566.64   391.69       592.        34.     0.019   103.95   1.271 
 SB-125   1711.39   427.88       256.       -11.    -0.006   286.38   1.297s
 AG-108M  1735.64   433.94       212.       -13.    -0.007   224.76   1.301 
 PM-146   1815.41   453.88       178.        21.     0.012   129.36   1.315s
 SB-125   1853.36   463.37       358.         4.     0.002   766.92   1.322s
 Ir-192   1872.14   468.06       400.       -33.    -0.018    86.88   1.325s
 BE-7     1910.28   477.60       330.        25.     0.014   103.22   1.332s
 HF-181   1927.89   482.00       355.        25.     0.014   106.72   1.335s
 La-140   1947.98   487.02       371.        25.     0.014   108.65   1.339s
 RU-103   1988.12   497.05       104.         6.     0.003   365.73   1.346s
 RH-106   2047.36   511.86       202.       156.     0.087    15.14   2.606s
 Kr-85    2055.83   513.98       357.        -8.    -0.005   329.13   1.357s
 Nd-147   2123.91   531.00       169.       -17.    -0.009   157.97   1.369s
 Ba-140   2148.95   537.26       121.        25.     0.014    91.41   1.373s
 CS-134   2252.86   563.24       104.        18.     0.010   119.15   1.391s
 CS-134   2277.20   569.32       156.        -9.    -0.005   199.07   1.395 
 PA-234   2277.80   569.47       166.         4.     0.002   408.25   1.395 
 BI-207   2278.73   569.70       161.         4.     0.002   416.69   1.396s
 TL-208   2334.02   583.52        70.       204.     0.113    11.18   1.085 
 SB-125   2401.92   600.50      2803.       -26.    -0.014   288.01   1.416s
 SB-124   2410.85   602.73      2777.       -26.    -0.014   286.37   1.418s
 CS-134   2418.76   604.71      2751.       -26.    -0.015   284.75   1.419 
 BI-214   2437.89   609.49        66.      2263.     1.257     2.25   1.313 
 RU-103   2441.12   610.30      2725.        -9.    -0.005   829.04   1.423s
 AG-108M  2457.05   614.28      2716.         0.     0.000  1000.00   1.426s
 PM-144   2472.18   618.06      2716.         0.     0.000  1000.00   1.428s
 RH-106   2487.60   621.92      2627.        24.     0.014   298.12   1.431s
 I-131    2547.83   636.97        66.        19.     0.011    88.47   1.441s
 AG-110M  2630.98   657.76       117.        21.     0.012    74.49   1.455s
 CS-137   2646.58   661.66       273.       -36.    -0.020    48.40   1.457s
 PM-144   2786.11   696.54       108.         5.     0.003   433.89   1.480s
 NB-94    2810.46   702.63       108.        21.     0.012   105.61   1.484s
 SB-124   2891.09   722.79       144.        22.     0.012    79.72   1.497s
 AG-108M  2891.70   722.94       166.        22.     0.012    85.21   1.498s
 EU-154   2893.39   723.36       188.        10.     0.005   200.07   1.498s
 ZR-95    2896.74   724.20       218.       -24.    -0.013    91.32   1.498s
 PM-146   2942.83   735.72       103.       -10.    -0.005   224.67   1.506s
 PM-146   2988.59   747.16       113.       -25.    -0.014    91.65   1.513s
 ZR-95    3026.87   756.73       117.       -16.    -0.009   141.51   1.519s
 AG-110M  3055.73   763.94       376.       -21.    -0.012   131.19   1.524s
 NB-95    3063.11   765.79       326.        19.     0.010   139.86   1.525s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:25:30 PMPage  8
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191248.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234M  3065.60   766.41       323.        19.     0.011   134.85   1.526s
 BI-212   3141.64   785.42        98.        64.     0.036    35.11   1.538 
 CS-134   3183.44   795.87       194.        -9.    -0.005   213.75   1.544 
 TL-210   3198.36   799.60       204.         0.     0.000  1000.00   1.547s
 CS-134   3207.77   801.95       221.       -16.    -0.009   136.65   1.548s
 CO-58    3243.06   810.78       295.       -30.    -0.016    84.12   1.554s
 La-140   3263.04   815.77       325.       -30.    -0.017    85.43   1.557s
 Cs-136   3273.97   818.50       285.        23.     0.013   105.61   1.559s
 Co-56    3387.05   846.77       126.       -29.    -0.016    90.25   1.577s
 TL-208   3442.58   860.65        36.        50.     0.028    27.86   0.542s
 NB-94    3484.36   871.10       160.       -24.    -0.013    77.28   1.592s
 EU-154   3492.89   873.23       129.        22.     0.012    75.12   1.593s
 PA-234   3522.10   880.53       256.       -27.    -0.015    85.34   1.598s
 PA-234   3532.94   883.24       283.        -7.    -0.004   352.61   1.599s
 AG-110M  3538.71   884.68       224.        25.     0.014    88.11   1.600s
 Sc-46    3557.10   889.28       219.        14.     0.008   151.95   1.603 
 Y-88     3592.14   898.04        70.        17.     0.009   109.85   1.608s
 AC-228   3646.95   911.74        40.       155.     0.086    12.16   1.623 
 AG-110M  3749.96   937.49       212.        -8.    -0.004   237.56   1.633s
 PA-234   3784.07   946.02        85.        -7.    -0.004   292.01   1.638s
 EU-152   3856.43   964.11       139.        15.     0.008   112.91   1.649s
 AC-228   3878.31   969.58        25.        81.     0.045    16.92   1.898 
 EU-154   3985.31   996.33       205.       -22.    -0.012    95.84   1.668s
 PA-234M  4004.33  1001.08        36.        55.     0.030    28.73   1.041s
 EU-154   4019.10  1004.77       175.        -7.    -0.004   259.04   1.673s
 Co-56    4151.36  1037.84        90.       -25.    -0.014    62.82   1.693s
 Cs-136   4192.29  1048.07        44.        36.     0.020    31.26   1.698s
 RH-106   4201.45  1050.36       108.       -20.    -0.011    77.97   1.700s
 BI-207   4254.65  1063.66        85.       -15.    -0.009   102.64   1.708s
 Ga-68    4309.61  1077.40        65.       -11.    -0.006   163.93   1.716s
 FE-59    4397.02  1099.25        65.        -5.    -0.003   357.30   1.728s
 EU-152   4448.32  1112.07       617.         4.     0.002   879.63   1.736s
 ZN-65    4462.20  1115.55       632.       -12.    -0.007   297.68   1.738s
 BI-214   4483.26  1120.81        29.       529.     0.294     5.17   1.672 
 Sc-46    4482.22  1120.55       620.         0.     0.000  1000.00   1.740 
 Ta-182   4485.22  1121.30       657.       -21.    -0.012   174.23   1.741 
 CO-60    4692.97  1173.24        58.         5.     0.003   361.67   1.770s
 Ta-182   4756.23  1189.05        41.         2.     0.001   579.73   1.779 
 Ta-182   4885.67  1221.41        70.        -7.    -0.004   206.15   1.797 
 Co-56    4953.16  1238.28       244.       -20.    -0.011   113.48   1.806s
 NA-22    5098.16  1274.53        43.        14.     0.008    69.65   1.826s
 EU-154   5098.20  1274.54        57.         0.     0.000  1000.00   1.826s
 FE-59    5166.43  1291.60        65.        -9.    -0.005   165.79   1.835s
 TL-210   5252.05  1313.00        43.         9.     0.005   162.41   1.847s
 AG-110M  5537.25  1384.30        48.         7.     0.004   228.12   1.884s
 EU-152   5632.07  1408.00       144.       -19.    -0.010    93.90   1.896s
 K-40     5846.17  1461.52        17.       182.     0.101     9.01   2.148 
 La-140   6384.93  1596.21        62.       -10.    -0.006   158.03   1.990 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:25:30 PMPage  9
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191248.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-124   6764.03  1690.98         6.         7.     0.004    87.45   2.034s
 BI-214   7061.24  1765.28         5.       352.     0.196     5.50   2.056 
 Y-88     7344.36  1836.06        23.         2.     0.001   500.52   2.098s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   8.4756E+00                                      5.31E+01             
                           477.60 8.476E+00 &(  2.919E+01 1.03E+02 1.05E+01 G  
 
NA-22    C   1.1482E+00                                      9.50E+02             
                          1274.53 1.148E+00 ?(  2.655E+00 6.97E+01 9.99E+01 G  
 
K-40     N   1.5343E+02                                      4.66E+11             
                          1460.83 1.534E+02  (P 1.867E+01 9.01E+00 1.07E+01 G  
 
Sc-46    F   8.2423E-01                                      8.38E+01             
                           889.28 8.242E-01 ?(P 4.222E+00 1.52E+02 1.00E+02 G  
                          1120.55 0.000E+00 -   8.511E+00 1.00E+03 1.00E+02 G  
 
CR-51    F  -2.5648E+00                                      2.77E+01             
                           320.08-2.565E+00 ?(  2.315E+01 3.69E+02 9.94E+00 G  
 
MN-54    C   5.5820E-02                                      3.12E+02             
                           834.85 5.582E-02 %(  2.535E+00 1.95E+03 1.00E+02 G  
 
FE-59    F  -6.2384E-01                                      4.45E+01             
                          1099.25-6.238E-01 ?(  5.026E+00 3.57E+02 5.65E+01 G  
                          1291.60-1.596E+00 + P 7.525E+00 1.66E+02 4.32E+01 G  
 
Co-56    C  -1.6245E+00                                      7.73E+01             
                           846.77-1.624E+00 ?(P 3.113E+00 9.03E+01 9.99E+01 G  
                          1238.28-2.347E+00 +   8.924E+00 1.13E+02 6.61E+01 G  
                          1037.84-1.191E+01 + P 2.230E+01 6.28E+01 1.41E+01 G  
                          1771.35-9.189E-01 %   6.300E+01 2.02E+03 1.55E+01  A 
 
CO-57    C   4.3528E-01                                      2.72E+02             
                           122.06 0.000E+00  (  2.867E+00 1.00E+03 8.56E+01 G  
                           136.47 3.924E+00  (  3.659E+01 2.81E+02 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:25:30 PMPage 10
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191248.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-58    C  -1.6200E+00                                      7.09E+01             
                           810.78-1.620E+00  (  4.530E+00 8.41E+01 9.95E+01 G  
 
CO-60    F   1.9857E-01                                      1.93E+03             
                          1332.50 5.340E-02 %(P 2.689E+00 2.20E+03 1.00E+02 G  
                          1173.24 3.439E-01 ?(P 2.859E+00 3.62E+02 9.99E+01 G  
 
ZN-65    F  -1.6930E+00                                      2.44E+02             
                          1115.55-1.693E+00 ?(  1.691E+01 2.98E+02 5.06E+01 G  
 
NB-94    I   1.0501E+00                                      7.41E+06             
                           702.63 1.050E+00  (P 2.520E+00 1.06E+02 9.79E+01 G  
                           871.10-1.390E+00 +   3.570E+00 7.73E+01 9.99E+01 G  
 
ZR-95    I  -1.5017E+00                                      6.40E+01             
                           756.73-1.502E+00 ?(P 5.011E+00 1.42E+02 5.45E+01 G  
                           724.20-2.637E+00 +   8.033E+00 9.13E+01 4.42E+01 G  
 
NB-95    I   9.6316E-01                                      6.40E+01             
                           765.79 9.632E-01 ?(P 4.518E+00 1.40E+02 9.98E+01 G  
 
RU-103   I   2.2890E-01                                      3.93E+01             
                           497.05 2.289E-01 ?(  2.007E+00 3.66E+02 9.09E+01 G  
                           610.30-6.661E+00 +   1.838E+02 8.29E+02 5.75E+00 GA 
 
RH-106   I   1.0714E+01                                      3.74E+02             
                           621.92 1.071E+01 ?(  1.062E+02 2.98E+02 9.93E+00 G  
                          1050.36-8.809E+01 & P 2.221E+02 7.80E+01 1.56E+00 G  
                           511.86 2.911E+01 @   1.284E+01 1.51E+01 2.00E+01 GA 
 
AG-108M  C   3.6347E-01                                      1.53E+05             
                           433.94-4.793E-01 ?(  2.538E+00 2.25E+02 9.05E+01 G  
                           722.94 1.203E+00 ?(  3.418E+00 8.52E+01 9.08E+01 G  
                           614.28 0.000E+00 -   1.181E+01 1.00E+03 8.98E+01 G  
 
AG-110M  F   1.5813E+00                                      2.50E+02             
                           884.68 1.991E+00 ?(P 5.845E+00 8.81E+01 7.27E+01 G  
                           657.76 1.037E+00 ?(  2.566E+00 7.45E+01 9.46E+01 G  
                           937.49-1.378E+00 - P 1.263E+01 2.38E+02 3.44E+01 G  
                          1384.30 2.478E+00 &(  1.239E+01 2.28E+02 2.43E+01 G  
                           763.94-4.928E+00 +   2.164E+01 1.31E+02 2.23E+01 G  
 
SN-113   F   1.5712E+00                                      1.15E+02             
                           391.69 1.571E+00 &(P 5.433E+00 1.04E+02 6.40E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:25:30 PMPage 11
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191248.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SB-124   F   4.5069E-01                                      6.02E+01             
                           602.73-1.129E+00 ?(  1.075E+01 2.86E+02 9.83E+01 G  
                          1690.98 1.515E+00 ?(  2.958E+00 8.74E+01 4.78E+01 G  
                           722.79 1.011E+01 ?(  2.682E+01 7.97E+01 1.08E+01 G  
 
SB-125   I  -5.8319E-01                                      1.01E+03             
                           427.88-1.195E+00 &(  8.395E+00 2.86E+02 2.96E+01 G  
                           600.50-6.187E+00 &   5.923E+01 2.88E+02 1.79E+01 G  
                           635.89 3.931E-01 &   2.122E+01 1.56E+03 1.13E+01 G  
                           463.37 1.147E+00 ?(  2.979E+01 7.67E+02 1.05E+01 G  
 
I-131    I   1.6717E+00                                      8.02E+00             
                           364.48 7.613E-01 &(  2.613E+00 1.41E+02 8.17E+01 G  
                           284.30-3.403E+00 +   3.914E+01 4.72E+02 6.14E+00 G  
                           636.97 1.205E+01 ?(P 2.519E+01 8.85E+01 7.17E+00 G  
 
Gd-153   F   3.5247E+00                                      2.42E+02             
                            97.50 3.052E+00 &(  2.394E+01 2.37E+02 3.00E+01 G  
                           103.20 4.175E+00  (  3.278E+01 2.37E+02 2.18E+01 G  
 
Ga-68    C  -2.7048E+01                                      4.71E-02             
                          1077.40-2.705E+01 &(  9.904E+01 1.64E+02 3.30E+00 G  
 
Tc-99m   I   4.1669E-01                                      2.51E-01             
                           140.51 4.167E-01 ?(  4.569E+00 3.30E+02 8.93E+01 G  
 
BA-133   F  -1.7425E+00                                      3.85E+03             
                           356.00-1.743E+00 ?(  1.285E+01 2.22E+02 6.20E+01 G  
                           302.85 0.000E+00 +   3.845E+01 1.00E+03 1.83E+01 G  
                           383.84-1.178E+01 &   4.286E+01 1.09E+02 8.94E+00 GA 
                            80.99-2.873E+00 +   2.355E+01 2.48E+02 3.41E+01 GA 
 
CS-134   I   2.3129E-01                                      7.54E+02             
                           795.87-5.850E-01  (  4.242E+00 2.14E+02 8.55E+01 G  
                           604.71-1.141E+00 +   1.080E+01 2.85E+02 9.76E+01 G  
                           569.32-2.375E+00 +   1.607E+01 1.99E+02 1.54E+01 G  
                           801.95-9.727E+00 +   4.473E+01 1.37E+02 8.69E+00 G  
                           563.24 8.593E+00 ?(P 2.422E+01 1.19E+02 8.35E+00 G  
 
CS-137   I  -1.9580E+00                                      1.10E+04             
                           661.66-1.958E+00 ?(P 4.297E+00 4.84E+01 8.52E+01 G  
 
CE-139   F   1.0091E+00                                      1.38E+02             
                           165.85 1.009E+00  (  1.770E+00 6.30E+01 7.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:25:30 PMPage 12
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191248.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ba-140   I   3.9998E+00                                      1.28E+01             
                           537.26 4.000E+00 ?(P 8.577E+00 9.14E+01 2.44E+01 G  
                           162.66 8.287E-02 %   4.234E+01 1.53E+04 6.22E+00 G  
                           304.85 0.000E+00 -   1.651E+02 1.00E+03 4.29E+00 G  
 
La-140   I  -6.9986E-02                                      1.28E+01             
                          1596.21-1.058E+00 &(P 4.032E+00 1.58E+02 9.54E+01 G  
                           487.02 2.001E+00  (  7.257E+00 1.09E+02 4.55E+01 G  
                           328.76-5.243E+00 +   2.411E+01 1.38E+02 2.03E+01 G  
                           815.77-7.136E+00 + P 2.040E+01 8.54E+01 2.33E+01 G  
 
CE-141   I  -1.7454E+00                                      3.25E+01             
                           145.44-1.745E+00 &(  8.498E+00 1.47E+02 4.82E+01 G  
 
CE-144   I  -7.7277E+00                                      2.85E+02             
                           133.54-7.728E+00 ?(  3.547E+01 1.39E+02 1.11E+01 G  
 
PM-144   C   2.4697E-01                                      3.63E+02             
                           696.54 2.470E-01 ?(P 2.476E+00 4.34E+02 9.90E+01 G  
                           618.06 0.000E+00 &   1.076E+01 1.00E+03 9.91E+01 G  
 
EU-152   F   2.7302E+00                                      4.94E+03             
                           121.78-1.429E+00 &(  8.496E+00 1.79E+02 2.86E+01 G  
                           344.29-9.816E-02 & P 1.883E+01 2.29E+03 2.65E+01 G  
                          1112.07 2.087E+00  (  6.182E+01 8.80E+02 1.36E+01 G  
                           778.92-8.138E-01 &   1.987E+01 1.05E+03 1.29E+01 G  
                           964.11 6.545E+00 ?(  2.488E+01 1.13E+02 1.46E+01 G  
                           244.69 1.222E+01 ?(  6.511E+01 1.61E+02 7.58E+00 G  
                          1408.00-7.748E+00 +   2.436E+01 9.39E+01 2.10E+01 GA 
 
EU-154   I   8.1904E-01                                      3.14E+03             
                           123.10-2.106E+00 &(  5.742E+00 8.24E+01 4.08E+01 G  
                          1274.54 0.000E+00 +   8.621E+00 1.00E+03 3.52E+01 G  
                           723.36 2.404E+00 +   1.631E+01 2.00E+02 2.02E+01 G  
                           873.23 1.054E+01 &(P 2.632E+01 7.51E+01 1.23E+01 G  
                          1004.77-2.647E+00 +   2.335E+01 2.59E+02 1.80E+01 G  
                           996.33-1.327E+01 +   4.249E+01 9.58E+01 1.06E+01 G  
 
EU-155   I  -4.3950E+00                                      1.81E+03             
                           105.31-4.395E+00  (P 3.379E+01 7.05E+01 2.12E+01 G  
                            86.54-3.087E+00 +   2.509E+01 2.46E+02 3.07E+01 G  
 
HF-181   F   1.1186E+00                                      4.24E+01             
                           482.00 1.119E+00 ?(  3.984E+00 1.07E+02 8.05E+01 G  
                           133.02-1.976E+00 &   9.204E+00 1.41E+02 4.33E+01 G  
                           345.83-3.241E+00 + P 1.558E+01 1.23E+02 1.51E+01 G  
                           136.30-6.677E+00 &   6.800E+01 3.07E+02 5.85E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:25:30 PMPage 13
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191248.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ta-182   F  -4.3075E+00                                      1.14E+02             
                          1121.30-4.307E+00  (  2.509E+01 1.74E+02 3.49E+01 G  
                          1221.41-1.952E+00 + P 1.190E+01 2.06E+02 2.70E+01 G  
                          1189.05 1.127E+00 + P 1.508E+01 5.80E+02 1.62E+01 G  
 
Hg-203   F  -1.3068E+00                                      4.66E+01             
                           279.20-1.307E+00 ?(P 3.505E+00 7.76E+01 8.15E+01 G  
 
TL-208   N   1.0011E+01                                      6.98E+02             
                           583.02 9.997E+00  (P 2.041E+00 1.12E+01 8.45E+01 G  
                           277.28 1.020E+01 ?(P 4.340E+01 1.28E+02 6.31E+00 G  
                           860.56 2.323E+01 + P 1.407E+01 2.79E+01 1.24E+01 G  
 
PM-146   C   1.1070E+00                                      2.02E+03             
                           453.88 1.107E+00 &(  3.364E+00 1.29E+02 6.50E+01 G  
                           747.16-3.672E+00 + P 7.799E+00 9.17E+01 3.40E+01 G  
                           735.72-2.157E+00 +   1.114E+01 2.25E+02 2.25E+01 G  
 
Y-88     F   6.3930E-01                                      1.07E+02             
                          1836.06 2.500E-01 ?(P 2.768E+00 5.01E+02 9.92E+01 G  
                           898.04 1.051E+00 &(P 2.648E+00 1.10E+02 9.37E+01 G  
 
Cd-113m     -1.5738E+04                                      5.33E+03             
                           263.70-1.574E+04 ?(  3.893E+04 7.47E+01 6.00E-03   K
 
Cf-251   T  -2.5818E+00                                      3.28E+05             
                           176.60-2.582E+00  (  1.295E+01 1.98E+02 1.70E+01 G  
                           227.00-1.659E+01 &   3.949E+01 9.88E+01 6.30E+00 GA 
 
Cf-249   T   3.6408E+00                                      1.28E+05             
                           387.95 3.895E+00  (  3.033E+00 3.57E+01 6.60E+01 G  
                           333.44 2.559E+00  (  1.139E+01 1.32E+02 1.55E+01 G  
 
Sn-126       1.2675E+01                                      3.65E+07             
                            87.57 1.267E+01 }   1.982E+01 1.44E+01 3.75E+01 GA 
                            64.28 1.267E+01 &(  4.792E+01 1.14E+02 9.70E+00 G  
                            86.94 1.267E+01 }   8.371E+01 6.08E+01 9.04E+00 GA 
 
PB-210   N   1.8695E+02                                      8.14E+03             
                            46.54 1.869E+02  (P 6.629E+01 1.44E+01 4.25E+00 G  
 
PB-212   N   2.5223E+01                                      6.98E+02             
                           238.63 2.522E+01  (P 3.940E+00 6.30E+00 4.33E+01 G  
                           300.03 4.879E+01 + P 5.176E+01 3.33E+01 3.28E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:25:30 PMPage 14
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191248.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-214   N   2.3245E+02                                      5.84E+05             
                           351.93 2.304E+02  (  5.739E+00 2.11E+00 3.76E+01 G  
                           295.09 2.364E+02  (  8.203E+00 2.50E+00 1.93E+01 G  
                           242.00 2.378E+02     2.434E+01 4.54E+00 7.43E+00 GA 
 
BI-207   C  -1.4192E+00                                      1.18E+04             
                          1063.66-1.419E+00 ?(P 4.212E+00 1.03E+02 7.45E+01 G  
                           569.70 1.800E-01 + P 2.567E+00 4.17E+02 9.77E+01 G  
 
BI-212   N   9.8757E-01                                      6.98E+02             
                           727.17 9.876E-01 &(  4.424E+01 1.31E+03 7.55E+00 G  
                           785.42 2.651E+02 &   2.023E+02 3.51E+01 1.28E+00 GA 
 
U-235    N   1.5587E+01                                      2.57E+11             
                           143.79 1.478E+01  (P 1.527E+01 3.21E+01 1.10E+01 G  
                           205.33 1.779E+01  (P 4.337E+01 9.67E+01 5.01E+00 G  
                           163.38 1.515E+01  (P 4.750E+01 9.46E+01 5.08E+00 G  
                           185.72 2.985E+01   P 3.948E+00 6.66E+00 5.40E+01 GA 
 
BI-214   N   2.1071E+02                                      5.84E+05             
                           609.31 2.107E+02  (P 3.785E+00 2.25E+00 4.61E+01 G  
                          1120.29 2.509E+02 + P 1.326E+01 5.17E+00 1.51E+01 G  
                          1764.49 2.433E+02 + P 8.699E+00 5.50E+00 1.54E+01 G  
 
BI-210M  T  -1.4501E+00                                      1.10E+09             
                           265.83-1.450E+00 ?(P 5.465E+00 4.59E+01 5.00E+01 G  
                           304.90 7.617E-01 &   2.528E+01 9.98E+02 2.80E+01 G  
 
AC-228   N   3.1035E+01                                      2.10E+03             
                           911.07 3.211E+01  (  6.667E+00 1.22E+01 2.90E+01 G  
                           968.97 2.925E+01  (  9.486E+00 1.69E+01 1.75E+01 G  
                           338.32-6.033E+00 -   4.061E+01 2.02E+02 1.20E+01 G  
                            93.35 1.662E+01 -   1.305E+02 2.38E+02 5.56E+00 XA 
 
TH-227   N  -1.5494E+01                                      7.95E+03             
                           256.24-1.549E+01 &(P 3.597E+01 6.70E+01 7.00E+00 G  
                           235.97-7.850E+00 +   4.131E+01 1.59E+02 1.23E+01 G  
                            50.14-1.815E+01 & P 7.140E+01 7.00E+01 8.00E+00 G  
 
TH-229   N   2.1573E+01                                      2.68E+06             
                           193.51 1.500E+01 ?(  5.032E+01 1.33E+02 4.40E+00 G  
                           210.85 3.124E+01 ?(P 7.532E+01 1.00E+02 2.99E+00 G  
 
TH-234   N   1.5479E+02                                      1.63E+12             
                            92.59 1.548E+02  (P 3.489E+01 7.81E+00 5.58E+00 G  
                            63.29 2.120E+02 + P 6.601E+01 1.04E+01 3.81E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:25:30 PMPage 15
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191248.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-231   N  -3.0375E+01                                      1.20E+07             
                           302.65-3.037E+01 ?(  2.457E+02 2.44E+02 2.88E+00 G  
                           300.07-3.934E+01 +   2.887E+02 2.21E+02 2.46E+00 G  
 
PA-233   C  -2.3885E-02                                      7.82E+08             
                           312.01-2.389E-02 &(P 2.005E+01 6.40E+03 3.60E+01 G  
                           300.18-1.562E+01 +   1.140E+02 2.20E+02 6.20E+00 G  
 
PA-234   N  -4.7510E+00                                      1.63E+12             
                           131.29-4.751E+00 &(P 2.221E+01 7.92E+01 1.80E+01 G  
                           946.02-3.240E+00 +   2.114E+01 2.92E+02 1.34E+01 G  
                           569.47 2.228E+00 +   3.111E+01 4.08E+02 8.20E+00 G  
                           883.24-4.139E+00 +   4.946E+01 3.53E+02 9.60E+00 G  
                           880.53-2.647E+01 &   7.517E+01 8.53E+01 6.00E+00 GA 
 
PA-234M  N   4.0311E+02                                      1.63E+12             
                          1001.00 4.260E+02  (P 2.391E+02 2.87E+01 8.37E-01 G  
                           766.41 3.379E+02 ?(  1.528E+03 1.35E+02 2.94E-01 G  
 
AM-241   T   1.8740E+00                                      1.58E+05             
                            59.54 1.874E+00 &(P 1.403E+01 2.25E+02 3.59E+01 G  
 
Ir-192   F  -2.9029E-02                                      7.40E+01             
                           316.49-2.903E-02 %(  3.417E+00 3.49E+03 8.70E+01 G  
                           468.06-2.220E+00 +   6.409E+00 8.69E+01 5.18E+01 G  
                           308.44 0.000E+00 &   2.252E+01 1.00E+03 3.18E+01 G  
 
Cs-136   F   2.0447E+00                                      1.30E+01             
                           818.50 1.267E+00 &(  4.470E+00 1.06E+02 1.00E+02 G  
                          1048.07 3.017E+00 &(  2.854E+00 3.13E+01 8.00E+01 G  
                           340.57 0.000E+00 &   1.055E+01 1.00E+03 4.69E+01 G  
 
Np-239   T   3.9429E+00                                      2.36E+00             
                           103.70 2.406E+00 ?   2.984E+01 3.75E+02 2.40E+01 X  
                           106.13 3.943E+00 &(  3.098E+01 2.38E+02 2.27E+01 G  
                            99.50 6.087E+00 ?   4.780E+01 2.37E+02 1.50E+01 X  
 
Nd-147       6.7512E-01                                      1.11E+01             
                           531.00-5.012E+00 ?(  1.866E+01 1.58E+02 1.30E+01 G  
                            91.10 3.288E+00 ?(  2.590E+01 2.38E+02 2.83E+01 G  
 
Kr-85    I  -7.0883E+01                                      3.92E+03             
                           513.98-7.088E+01 &(  7.879E+02 3.29E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:25:30 PMPage 16
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191248.An1             
                                                                                 
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14      2443.       -59.    -0.033    69.96  -1.815E+01  P
 AM-241      59.54      3076.        35.     0.019   225.47   1.874E+00  P
 BA-133      80.99     13880.       -67.    -0.037   247.90  -2.873E+00   
 EU-155      86.54     13745.       -68.    -0.038   245.69  -3.087E+00   
 Nd-147      91.10     13002.        68.     0.038   238.17   3.288E+00   
 Np-239      99.50     13085.        68.     0.038   237.43   6.087E+00   
 Np-239     103.70     13222.        43.     0.024   374.80   2.406E+00   
 EU-155     105.31     13270.       -70.    -0.039    70.48  -4.395E+00  P
 Np-239     106.13     12805.        67.     0.037   237.56   3.943E+00   
 EU-152     121.78      1468.       -30.    -0.017   178.61  -1.429E+00   
 EU-154     123.10      1358.       -64.    -0.036    82.40  -2.106E+00   
 PA-234     131.29      3860.       -63.    -0.035    79.16  -4.751E+00  P
 HF-181     133.02      3798.       -62.    -0.035   140.64  -1.976E+00   
 CE-144     133.54      3687.       -62.    -0.035   138.55  -7.728E+00   
 HF-181     136.30      3708.       -28.    -0.016   306.70  -6.677E+00   
 CO-57      136.47      3573.        30.     0.017   280.82   3.924E+00   
 CE-141     145.44      3687.       -59.    -0.033   146.95  -1.745E+00   
 Cf-251     176.60       832.       -27.    -0.015   198.39  -2.582E+00   
 Cf-251     227.00       720.       -54.    -0.030    98.84  -1.659E+01   
 TH-227     235.97      2889.       -48.    -0.027   158.63  -7.850E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:25:30 PMPage 17
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191248.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152     244.69      2572.        45.     0.025   160.54   1.222E+01   
 TH-227     256.24       608.       -51.    -0.028    67.04  -1.549E+01  P
 Cd-113m    263.70       498.       -43.    -0.024    74.72  -1.574E+04   
 Hg-203     279.20       686.       -47.    -0.026    77.63  -1.307E+00  P
 I-131      284.30       468.        -9.    -0.005   471.80  -3.403E+00   
 TL-210     296.00      3926.       -40.    -0.022   222.88  -1.209E+00   
 PA-231     300.07      3886.       -40.    -0.022   221.21  -3.934E+01   
 PA-233     300.18      3846.       -40.    -0.022   220.04  -1.562E+01   
 PA-231     302.65      3806.       -36.    -0.020   243.81  -3.037E+01   
 CR-51      320.08       353.       -10.    -0.006   369.21  -2.565E+00   
 La-140     328.76      1580.       -41.    -0.023   138.43  -5.243E+00   
 HF-181     345.83       324.       -18.    -0.010   122.61  -3.241E+00  P
 BA-133     356.00      3732.       -39.    -0.022   222.26  -1.743E+00   
 I-131      364.48       244.        22.     0.012   140.64   7.613E-01   
 BA-133     383.84       746.       -36.    -0.020   109.39  -1.178E+01   
 SN-113     391.69       592.        34.     0.019   103.95   1.571E+00  P
 SB-125     427.88       256.       -11.    -0.006   286.38  -1.195E+00   
 AG-108M    433.94       212.       -13.    -0.007   224.76  -4.793E-01   
 PM-146     453.88       178.        21.     0.012   129.36   1.107E+00   
 SB-125     463.37       358.         4.     0.002   766.92   1.147E+00   
 Ir-192     468.06       400.       -33.    -0.018    86.88  -2.220E+00   
 BE-7       477.60       330.        25.     0.014   103.22   8.476E+00   
 HF-181     482.00       355.        25.     0.014   106.72   1.119E+00   
 La-140     487.02       371.        25.     0.014   108.65   2.001E+00   
 RU-103     497.05       104.         6.     0.003   365.73   2.289E-01   
 RH-106     511.86       202.       156.     0.087    15.14   2.911E+01   
 Kr-85      513.98       357.        -8.    -0.005   329.13  -7.088E+01   
 Nd-147     531.00       169.       -17.    -0.009   157.97  -5.012E+00   
 Ba-140     537.26       121.        25.     0.014    91.41   4.000E+00  P
 CS-134     563.24       104.        18.     0.010   119.15   8.593E+00  P
 CS-134     569.32       156.        -9.    -0.005   199.07  -2.375E+00   
 PA-234     569.47       166.         4.     0.002   408.25   2.228E+00   
 BI-207     569.70       161.         4.     0.002   416.69   1.800E-01  P
 SB-125     600.50      2803.       -26.    -0.014   288.01  -6.187E+00   
 SB-124     602.73      2777.       -26.    -0.014   286.37  -1.129E+00   
 CS-134     604.71      2751.       -26.    -0.015   284.75  -1.141E+00   
 RU-103     610.30      2725.        -9.    -0.005   829.04  -6.661E+00   
 RH-106     621.92      2627.        24.     0.014   298.12   1.071E+01   
 I-131      636.97        66.        19.     0.011    88.47   1.205E+01  P
 AG-110M    657.76       117.        21.     0.012    74.49   1.037E+00   
 CS-137     661.66       273.       -36.    -0.020    48.40  -1.958E+00  P
 PM-144     696.54       108.         5.     0.003   433.89   2.470E-01  P
 NB-94      702.63       108.        21.     0.012   105.61   1.050E+00  P
 SB-124     722.79       144.        22.     0.012    79.72   1.011E+01   
 AG-108M    722.94       166.        22.     0.012    85.21   1.203E+00   
 EU-154     723.36       188.        10.     0.005   200.07   2.404E+00   
 ZR-95      724.20       218.       -24.    -0.013    91.32  -2.637E+00   
 PM-146     735.72       103.       -10.    -0.005   224.67  -2.157E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:25:30 PMPage 18
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191248.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PM-146     747.16       113.       -25.    -0.014    91.65  -3.672E+00  P
 ZR-95      756.73       117.       -16.    -0.009   141.51  -1.502E+00  P
 AG-110M    763.94       376.       -21.    -0.012   131.19  -4.928E+00   
 NB-95      765.79       326.        19.     0.010   139.86   9.632E-01  P
 BI-212     785.42        98.        64.     0.036    35.11   2.651E+02   
 CS-134     795.87       194.        -9.    -0.005   213.75  -5.850E-01   
 CS-134     801.95       221.       -16.    -0.009   136.65  -9.727E+00   
 CO-58      810.78       295.       -30.    -0.016    84.12  -1.620E+00   
 La-140     815.77       325.       -30.    -0.017    85.43  -7.136E+00  P
 Cs-136     818.50       285.        23.     0.013   105.61   1.267E+00   
 Co-56      846.77       126.       -29.    -0.016    90.25  -1.624E+00  P
 NB-94      871.10       160.       -24.    -0.013    77.28  -1.390E+00   
 EU-154     873.23       129.        22.     0.012    75.12   1.054E+01  P
 PA-234     880.53       256.       -27.    -0.015    85.34  -2.647E+01   
 PA-234     883.24       283.        -7.    -0.004   352.61  -4.139E+00   
 AG-110M    884.68       224.        25.     0.014    88.11   1.991E+00  P
 Sc-46      889.28       219.        14.     0.008   151.95   8.242E-01  P
 Y-88       898.04        70.        17.     0.009   109.85   1.051E+00  P
 AG-110M    937.49       212.        -8.    -0.004   237.56  -1.378E+00  P
 PA-234     946.02        85.        -7.    -0.004   292.01  -3.240E+00   
 EU-152     964.11       139.        15.     0.008   112.91   6.545E+00   
 EU-154     996.33       205.       -22.    -0.012    95.84  -1.327E+01   
 EU-154    1004.77       175.        -7.    -0.004   259.04  -2.647E+00   
 Co-56     1037.84        90.       -25.    -0.014    62.82  -1.191E+01  P
 Cs-136    1048.07        44.        36.     0.020    31.26   3.017E+00   
 RH-106    1050.36       108.       -20.    -0.011    77.97  -8.809E+01  P
 BI-207    1063.66        85.       -15.    -0.009   102.64  -1.419E+00  P
 Ga-68     1077.40        65.       -11.    -0.006   163.93  -2.705E+01   
 FE-59     1099.25        65.        -5.    -0.003   357.30  -6.238E-01   
 EU-152    1112.07       617.         4.     0.002   879.63   2.087E+00   
 ZN-65     1115.55       632.       -12.    -0.007   297.68  -1.693E+00   
 Ta-182    1121.30       657.       -21.    -0.012   174.23  -4.307E+00   
 CO-60     1173.24        58.         5.     0.003   361.67   3.439E-01  P
 Ta-182    1189.05        41.         2.     0.001   579.73   1.127E+00  P
 Ta-182    1221.41        70.        -7.    -0.004   206.15  -1.952E+00  P
 Co-56     1238.28       244.       -20.    -0.011   113.48  -2.347E+00   
 NA-22     1274.53        43.        14.     0.008    69.65   1.148E+00   
 FE-59     1291.60        65.        -9.    -0.005   165.79  -1.596E+00  P
 TL-210    1313.00        43.         9.     0.005   162.41   3.651E+00   
 AG-110M   1384.30        48.         7.     0.004   228.12   2.478E+00   
 EU-152    1408.00       144.       -19.    -0.010    93.90  -7.748E+00   
 La-140    1596.21        62.       -10.    -0.006   158.03  -1.058E+00  P
 SB-124    1690.98         6.         7.     0.004    87.45   1.515E+00   
 Y-88      1836.06        23.         2.     0.001   500.52   2.500E-01  P
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:25:30 PMPage 19
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191248.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    8.4756E+00    8.4756E+00    1.032E+02%                2.92E+01
 NA-22  #A    1.1482E+00    1.1482E+00    6.965E+01%                2.66E+00
 K-40         1.5343E+02    1.5343E+02    9.012E+00%                1.87E+01
 Sc-46  #A    8.2423E-01    8.2423E-01    1.519E+02%                4.22E+00
 CR-51  #A   -2.5648E+00   -2.5648E+00    3.692E+02%                2.32E+01
 MN-54  #A    5.5820E-02    5.5820E-02    1.947E+03%                2.54E+00
 FE-59  #A   -6.2384E-01   -6.2384E-01    3.573E+02%                5.03E+00
 Co-56  #A   -1.6245E+00   -1.6245E+00    9.025E+01%                3.11E+00
 CO-57  #A    4.3528E-01    4.3528E-01    2.808E+02%                2.87E+00
 CO-58  #A   -1.6200E+00   -1.6200E+00    8.412E+01%                4.53E+00
 CO-60  #A    1.9857E-01    1.9857E-01    3.617E+02%                2.69E+00
 ZN-65  #A   -1.6930E+00   -1.6930E+00    2.977E+02%                1.69E+01
 NB-94  #A    1.0501E+00    1.0501E+00    1.056E+02%                2.52E+00
 ZR-95  #A   -1.5017E+00   -1.5017E+00    1.415E+02%                5.01E+00
 NB-95  #A    9.6316E-01    9.6316E-01    1.399E+02%                4.52E+00
 RU-103 #A    2.2890E-01    2.2890E-01    3.657E+02%                2.01E+00
 RH-106 #A    1.0714E+01    1.0714E+01    2.981E+02%                1.06E+02
 AG-108M#A    3.6347E-01    3.6347E-01    8.521E+01%                2.54E+00
 AG-110M#A    1.5813E+00    1.5813E+00    7.449E+01%                5.84E+00
 SN-113 #A    1.5712E+00    1.5712E+00    1.039E+02%                5.43E+00
 SB-124 #A    4.5069E-01    4.5069E-01    7.972E+01%                1.07E+01
 SB-125 #A   -5.8319E-01   -5.8319E-01    2.864E+02%                8.39E+00
 I-131  #A    1.6717E+00    1.6717E+00    8.308E+01%                2.61E+00
 Gd-153  A    3.5247E+00    3.5247E+00    1.678E+02%                2.39E+01
 Ga-68  #A   -2.6924E+01   -2.7048E+01    1.639E+02%                9.90E+01
 Tc-99m #A    4.1633E-01    4.1669E-01    3.301E+02%                4.57E+00
 BA-133 #A   -1.7425E+00   -1.7425E+00    2.223E+02%                1.28E+01
 CS-134 #A    2.3129E-01    2.3129E-01    1.192E+02%                4.24E+00
 CS-137 #A   -1.9580E+00   -1.9580E+00    4.840E+01%                4.30E+00
 CE-139  A    1.0091E+00    1.0091E+00    6.303E+01%                1.77E+00
 Ba-140 #A    3.9997E+00    3.9998E+00    9.141E+01%                8.58E+00
 La-140 #A   -6.9985E-02   -6.9986E-02    9.589E+01%                4.03E+00
 CE-141 #A   -1.7454E+00   -1.7454E+00    1.469E+02%                8.50E+00
 CE-144 #A   -7.7277E+00   -7.7277E+00    1.385E+02%                3.55E+01
 PM-144 #A    2.4697E-01    2.4697E-01    4.339E+02%                2.48E+00
 EU-152 #A    2.7302E+00    2.7302E+00    1.129E+02%                8.50E+00
 EU-154 #A    8.1904E-01    8.1904E-01    5.575E+01%                5.74E+00
 EU-155 #A   -4.3950E+00   -4.3950E+00    7.048E+01%                3.38E+01
 HF-181 #A    1.1185E+00    1.1186E+00    1.067E+02%                3.98E+00
 Ta-182 #A   -4.3075E+00   -4.3075E+00    1.742E+02%                2.51E+01
 Hg-203 #A   -1.3068E+00   -1.3068E+00    7.763E+01%                3.50E+00
 TL-208       1.0011E+01    1.0011E+01    1.118E+01%                2.04E+00
 PM-146 #A    1.1070E+00    1.1070E+00    1.294E+02%                3.36E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:25:30 PMPage 20
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191248.An1             
                                                                                 
 Y-88   #A    6.3930E-01    6.3930E-01    1.099E+02%                2.77E+00
 Cd-113m#A   -1.5738E+04   -1.5738E+04    7.472E+01%                3.89E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.98E+02
 Cf-251 #A   -2.5818E+00   -2.5818E+00    1.984E+02%                1.30E+01
 Cf-249       3.6408E+00    3.6408E+00    3.568E+01%                3.03E+00
 Sn-126 #A    1.2675E+01    1.2675E+01    1.142E+02%                4.79E+01
 PB-210       1.8695E+02    1.8695E+02    1.444E+01%                6.63E+01
 PB-212       2.5223E+01    2.5223E+01    6.295E+00%                3.94E+00
 PB-214       2.3245E+02    2.3245E+02    1.637E+00%                5.74E+00
 BI-207 #A   -1.4192E+00   -1.4192E+00    1.026E+02%                4.21E+00
 BI-212 #A    9.8757E-01    9.8757E-01    1.307E+03%                4.42E+01
 U-235        1.5587E+01    1.5587E+01    3.205E+01%                1.53E+01
 BI-214       2.1071E+02    2.1071E+02    2.251E+00%                3.79E+00
 BI-210M#A   -1.4501E+00   -1.4501E+00    4.588E+01%                5.46E+00
 AC-228       3.1035E+01    3.1035E+01    1.042E+01%                6.67E+00
 TH-227 #A   -1.5494E+01   -1.5494E+01    6.704E+01%                3.60E+01
 TH-229 #A    2.1573E+01    2.1573E+01    8.314E+01%                5.03E+01
 TH-234       1.5479E+02    1.5479E+02    7.806E+00%                3.49E+01
 PA-231 #A   -3.0375E+01   -3.0375E+01    2.438E+02%                2.46E+02
 PA-233 #A   -2.3885E-02   -2.3885E-02    6.402E+03%                2.00E+01
 PA-234 #A   -4.7510E+00   -4.7510E+00    7.916E+01%                2.22E+01
 PA-234M      4.0311E+02    4.0311E+02    2.873E+01%                2.39E+02
 AM-241 #A    1.8740E+00    1.8740E+00    2.255E+02%                1.40E+01
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.90E+01
 Ir-192 #A   -2.9029E-02   -2.9029E-02    3.491E+03%                3.42E+00
 Cs-136 #A    2.0446E+00    2.0447E+00    3.126E+01%                4.47E+00
 Np-239 #A    3.9426E+00    3.9429E+00    2.376E+02%                3.10E+01
 Nd-147 #A    6.7511E-01    6.7512E-01    1.429E+02%                1.87E+01
 TL-210 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.76E+00
 Kr-85  #A   -7.0883E+01   -7.0883E+01    3.291E+02%                7.88E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.5 to  2000.0 keV)     1.428E+03  Bq/Sample     
 Total Decayed Activity (   37.5 to  2000.0 keV) 1.4279403E+03  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 5_Gamma_20191215 
-----------------------------------------------------------------------------                      
   Sample Description: 430282_Gamma_160-34280-A-20-B 
             Detector: Detector # 5       
             Batch ID: 430282                 
    Work Order Number: Gamma   
           Lot Number: 160-34280-A-20-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 14:52        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 14:52:59     Real Time: 1809   sec
        Analysis Time: 6/20/2019 15:23        Dead Time: 0.50   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 5_Soil_TunaCan.Clb
  Efficiency Cal Desc: 5_Soil_TunaCan_90099_032612
  Efficiency Cal Date: 3/27/2012 17:20
      Energy Cal Date: 2/28/2012 19:35                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 5_2019-06-08_1451.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -1.163E+01           92.3     1.074E+01    1.076E+01    3.576E+01
NA-22      1.813E+00           60.0     1.087E+00    1.091E+00    3.568E+00
K-40       2.364E+02            7.5     1.763E+01    2.138E+01    2.010E+01
Sc-46     -1.855E+00           88.8     1.647E+00    1.650E+00    5.486E+00
CR-51      9.918E+00           98.4     9.764E+00    9.778E+00    3.249E+01
MN-54     -2.125E+00           77.6     1.650E+00    1.653E+00    4.238E+00
FE-59      2.569E+00           41.5     1.066E+00    1.074E+00    6.109E+00
Co-56      9.131E+00           11.8     1.080E+00    1.178E+00    3.789E+00
CO-57      3.719E-01          246.6     9.170E-01    9.172E-01    3.059E+00
CO-58     -7.340E-01          185.6     1.363E+00    1.363E+00    4.611E+00
CO-60     -2.854E-01          104.0     2.968E-01    2.972E-01    3.882E+00
ZN-65     -5.117E-01         1196.3     6.122E+00    6.122E+00    2.061E+01
NB-94      6.601E-01          199.8     1.319E+00    1.319E+00    3.142E+00
ZR-95      2.383E+00           87.4     2.082E+00    2.086E+00    4.912E+00
NB-95      0.000E+00         1.#INF     2.835E-01    2.835E-01    6.088E+00
RU-103     6.304E-01          164.6     1.037E+00    1.038E+00    2.565E+00
RH-106     9.913E+00           94.7     9.385E+00    9.399E+00    2.222E+01
AG-108M   -5.790E-01          497.4     2.880E+00    2.880E+00    3.364E+00
AG-110M    1.807E+00          128.2     2.318E+00    2.320E+00    6.296E+00
SN-113    -2.037E+00          112.9     2.299E+00    2.301E+00    7.644E+00
SB-124    -1.354E+00           75.9     1.028E+00    1.030E+00    1.383E+01
SB-125     3.319E+00           84.7     2.812E+00    2.817E+00    1.046E+01
I-131      2.040E+00          102.1     2.083E+00    2.086E+00    2.969E+00
Gd-153    -1.245E-01           79.7     9.931E-02    9.960E-02    9.810E+00
Ga-68      5.287E+01           86.9     4.595E+01    4.605E+01    1.018E+02
Tc-99m    -9.686E-01          127.5     1.235E+00    1.236E+00    4.095E+00
BA-133     8.070E-02         5762.9     4.651E+00    4.651E+00    1.547E+01
CS-134    -2.038E+00           82.6     1.684E+00    1.687E+00    5.600E+00
CS-137    -2.176E+00           24.0     5.222E-01    5.343E-01    5.324E+00
CE-139     1.044E+00          105.6     1.102E+00    1.107E+00    3.657E+00
Ba-140     2.248E-01         1846.4     4.150E+00    4.150E+00    1.040E+01
La-140     4.991E-01           55.4     2.764E-01    2.777E-01    5.261E+00
CE-141     1.721E+00          121.1     2.084E+00    2.086E+00    6.913E+00
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CE-144     0.000E+00         1.#INF     2.111E+00    2.111E+00    3.003E+01
PM-144     1.021E+00          107.2     1.095E+00    1.096E+00    2.600E+00
EU-152     6.229E+00           68.6     4.273E+00    4.286E+00    8.986E+00
EU-154     2.143E+00           82.9     1.776E+00    1.780E+00    6.029E+00
EU-155    -3.641E+00           82.4     3.001E+00    3.007E+00    1.796E+01
HF-181     2.221E+00           78.3     1.738E+00    1.742E+00    4.312E+00
Ta-182     3.401E+00          136.7     4.649E+00    4.652E+00    2.809E+01
Hg-203     9.867E-02         1268.6     1.252E+00    1.252E+00    4.211E+00
TL-208     7.140E+00           16.3     1.161E+00    1.219E+00    2.570E+00
PM-146     3.520E+00           46.2     1.627E+00    1.637E+00    3.876E+00
Y-88       5.235E-01          265.6     1.390E+00    1.391E+00    2.997E+00
Cd-113m    2.530E+03          545.9     1.381E+04    1.381E+04    4.655E+04
Cd-109     0.000E+00         1.#INF     2.120E+01    2.120E+01    2.058E+02
Cf-251     2.197E-01         2421.4     5.320E+00    5.320E+00    1.422E+01
Cf-249    -1.243E-01          101.4     1.261E-01    1.263E-01    6.979E+00
Sn-126    -9.349E+00          134.5     1.257E+01    1.258E+01    4.173E+01
PB-210     2.024E+02           16.3     3.300E+01    3.508E+01    8.071E+01
PB-212     2.713E+01            6.6     1.797E+00    2.512E+00    4.477E+00
PB-214     2.916E+02            1.7     5.045E+00    1.597E+01    6.625E+00
BI-207     2.238E-01          740.8     1.657E+00    1.658E+00    3.800E+00
BI-212     2.171E+01           89.8     1.950E+01    1.953E+01    6.495E+01
U-235      1.358E+01           35.6     4.829E+00    4.878E+00    1.499E+01
BI-214     2.900E+02            2.2     6.262E+00    1.632E+01    5.389E+00
BI-210M    7.094E-01          147.3     1.045E+00    1.046E+00    6.350E+00
AC-228     3.375E+01           12.4     4.175E+00    4.516E+00    9.029E+00
TH-227     2.299E+00          696.2     1.601E+01    1.601E+01    4.079E+01
TH-229     3.662E+00          585.4     2.144E+01    2.144E+01    5.727E+01
TH-234     9.548E+01           12.5     1.193E+01    1.306E+01    3.576E+01
PA-231     0.000E+00         1.#INF     1.743E+01    1.743E+01    2.818E+02
PA-233     1.875E-01         1474.9     2.766E+00    2.766E+00    7.107E+00
PA-234     5.098E+00          114.1     5.815E+00    5.821E+00    1.827E+01
PA-234M    1.184E+02          129.3     1.531E+02    1.532E+02    6.333E+02
AM-241    -1.549E+00          178.6     2.765E+00    2.766E+00    1.001E+01
Np-237     1.293E+00         1400.7     1.811E+01    1.811E+01    5.999E+01
Ir-192     4.933E-01           97.4     4.802E-01    4.811E-01    3.917E+00
Cs-136     1.475E+00           90.5     1.335E+00    1.337E+00    4.456E+00
Np-239    -3.419E+00          146.2     4.997E+00    5.002E+00    1.657E+01
Nd-147     8.544E+00           92.2     7.882E+00    7.897E+00    1.926E+01
TL-210    -1.869E-01          804.8     1.505E+00    1.505E+00    5.124E+00
Kr-85     -2.682E+02          108.9     2.920E+02    2.924E+02    9.746E+02
-----------------------------------------------------------------------------
Total      4.012E+03

      Analyst: Caleb Quinn

                                 (Page 2 of 22)

Page 1496 of 1765



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:23:40 PMPage  1
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191215.An1             
                                                                                 
 Sample description                                             
      430282_Gamma_160-34280-A-20-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_Gamma_20191215.An1

 Acquisition information
        Start time:                 6/20/2019 2:52:59 PM
        Live time:               1800
        Real time:               1809
        Dead time:                  0.50 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          

                                 (Page 3 of 22)

Page 1497 of 1765



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:23:40 PMPage  2
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191215.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 2:52:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2019-06-08_1451.PBC
                                                 6/8/2019 2:51:28 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   34 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1629

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.63      277.  16.30   0.77  1.794E-02    46.54   4.250  2.024E+02 PB210 
    53.39      110.  35.71   0.42  2.203E-02
    63.39      210.  20.70   0.84  2.717E-02    63.29   3.810  1.130E+02 TH234 
    74.78     1089.   4.95   0.81  3.150E-02
    77.10     1879.   3.09   0.81  3.218E-02
    79.35      107.  36.87   0.82  3.279E-02
    81.03       89.  46.24   0.82  3.321E-02    80.99  34.060    PBC<MDA BA133 
    83.98      177.  23.25   0.82  3.386E-02
    87.15      569.   7.92   0.83  3.446E-02    86.49  13.100  7.030E+01 Np237 
                                                86.54  30.700  2.999E+01 EU155 
                                                86.94   9.040  1.016E+02 Sn126 
                                                87.57  37.500  2.442E+01 Sn126 
    89.80      240.  16.95   0.83  3.489E-02
    92.63      297.  13.89   0.83  3.527E-02    92.59   5.584  8.391E+01 TH234 
                                                93.35   5.561  8.404E+01 AC228 
    99.50       48. 107.80   0.84  3.592E-02    99.50  15.000    PBC<MDA Np239 
   103.20       48. 114.14   0.84  3.612E-02   103.20  21.800    PBC<MDA Gd153 
   103.70       48. 115.90   0.84  3.614E-02   103.70  24.000    PBC<MDA Np239 
   121.78       48. 104.81   0.86  3.584E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  8.632E-01 CO57  
   122.06       21. 246.57   0.86  3.582E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  3.719E-01 CO57  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:23:40 PMPage  3
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191215.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   131.29       25. 249.70   0.87  3.509E-02   131.29  18.000    PBC<MDA PA234 
   143.88      100.  35.55   0.99  3.371E-02   143.79  10.960    PBC<MDA U235  
   145.44       50. 121.09   0.88  3.351E-02   145.44  48.200    PBC<MDA CE141 
   162.97       30. 102.06   0.88  3.102E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  1.058E+01 U235  
   165.85       47. 105.57   0.91  3.133E-02   165.85  79.900    PBC<MDA CE139 
   186.04      826.   7.70   1.09  2.850E-02   185.72  54.000  2.978E+01 U235  
   193.51        8. 585.37   0.93  2.758E-02   193.51   4.400    PBC<MDA TH229 
   209.32       94.  34.24   0.67  2.585E-02
   238.69      490.   6.62   0.98  2.319E-02   238.63  43.300  2.713E+01 PB212 
   242.06      956.   4.21   0.98  2.293E-02   242.00   7.430  3.118E+02 PB214 
   244.69       41. 182.77   0.98  2.272E-02   244.69   7.580    PBC<MDA EU152 
   256.24        6. 696.20   1.00  2.186E-02   256.24   7.000    PBC<MDA TH227 
   263.70        6. 545.93   1.00  2.135E-02   263.70   0.006    PBC<MDA Cd113m
   284.30       38. 102.12   1.02  2.006E-02   284.30   6.140    PBC<MDA I131  
   295.25     1997.   2.82   1.09  1.944E-02   295.09  19.300  2.956E+02 PB214 
                                               296.00  79.000  7.240E+01 TL210 
   304.90       36. 228.57   1.04  1.893E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  3.801E+00 BI210M
   320.67       32.  98.44   1.06  1.818E-02   320.08   9.940    PBC<MDA CR51  
   328.76       60.  55.39   1.07  1.778E-02   328.76  20.300    PBC<MDA La140 
   333.44       25. 129.02   1.07  1.757E-02   333.44  15.510    PBC<MDA Cf249 
   338.35      129.  26.92   1.21  1.736E-02   338.32  12.010  3.427E+01 AC228 
   345.83       32. 123.56   1.08  1.705E-02   345.83  15.070    PBC<MDA HF181 
   351.99     3292.   2.01   1.06  1.680E-02   351.93  37.600  2.895E+02 PB214 
   364.48        9. 319.31   1.10  1.632E-02   364.48  81.700    PBC<MDA I131  
   453.88       56.  46.21   1.18  1.360E-02   453.88  65.000    PBC<MDA PM146 
   463.37       27.  84.70   1.19  1.336E-02   463.37  10.470    PBC<MDA SB125 
   468.06       26.  97.36   1.20  1.325E-02   468.06  51.750    PBC<MDA Ir192 
   482.00       25.  96.10   1.21  1.293E-02   482.00  80.500    PBC<MDA HF181 
   489.74       10. 121.51   1.52  1.276E-02
   497.05       13. 164.56   1.22  1.260E-02   497.05  90.900    PBC<MDA RU103 
   511.86      132.  17.29   2.48  1.230E-02   511.86  20.000  2.974E+01 RH106 
   531.00       24.  92.25   1.25  1.193E-02   531.00  13.000    PBC<MDA Nd147 
   563.24        4. 589.74   1.28  1.135E-02   563.24   8.350    PBC<MDA CS134 
   583.40      122.  15.83   1.08  1.103E-02   583.02  84.500  7.140E+00 TL208 
   609.41     2536.   2.16   1.34  1.063E-02   609.31  46.090  2.876E+02 BI214 
                                               610.30   5.750  2.308E+03 RU103 
   621.92       19.  94.67   1.33  1.045E-02   621.92   9.930    PBC<MDA RH106 
   635.89       17.  93.01   1.34  1.026E-02   635.89  11.310    PBC<MDA SB125 
   636.97       11. 146.29   1.34  1.025E-02   636.97   7.170    PBC<MDA I131  
   696.54       17. 107.17   1.40  9.507E-03   696.54  99.000    PBC<MDA PM144 
   702.63       11. 199.81   1.40  9.438E-03   702.63  97.900    PBC<MDA NB94  
   727.17       27.  89.84   1.42  9.170E-03   727.17   7.550    PBC<MDA BI212 
   756.73       21.  87.38   1.45  8.869E-03   756.73  54.460    PBC<MDA ZR95  
   766.41       21. 129.35   1.45  8.776E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  4.615E+02 PA234M
   768.22      251.  11.43   1.78  8.758E-03
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:23:40 PMPage  4
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191215.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   778.92       18. 102.67   1.46  8.657E-03   778.92  12.940    PBC<MDA EU152 
   785.42       20. 124.06   1.47  8.597E-03   785.42   1.280    PBC<MDA BI212 
   818.50       22.  90.47   1.50  8.305E-03   818.50 100.000    PBC<MDA Cs136 
   873.23       20.  82.87   1.54  7.866E-03   873.23  12.270    PBC<MDA EU154 
   884.68       15. 128.24   1.55  7.781E-03   884.68  72.680    PBC<MDA AG110M
   911.30      142.  14.85   1.30  7.590E-03   911.07  29.000  3.574E+01 AC228 
   946.02       16. 114.06   1.60  7.355E-03   946.02  13.400    PBC<MDA PA234 
   964.11       14. 142.70   1.61  7.239E-03   964.11  14.605    PBC<MDA EU152 
   969.06       68.  20.78   2.40  7.209E-03   968.97  17.460  3.008E+01 AC228 
  1004.77        2. 922.41   1.64  6.992E-03  1004.77  18.010    PBC<MDA EU154 
  1037.84        5. 415.39   1.66  6.805E-03  1037.84  14.130    PBC<MDA Co56  
  1063.66        2. 740.78   1.68  6.666E-03  1063.66  74.500    PBC<MDA BI207 
  1076.72       18.  86.91   1.69  6.594E-03  1077.40   3.300    PBC<MDA Ga68  
  1120.31      516.   5.32   1.78  6.381E-03  1120.29  15.100  2.975E+02 BI214 
                                              1120.55  99.987  4.494E+01 Sc46  
                                              1121.30  34.900  1.288E+02 Ta182 
  1173.24       10. 152.05   1.76  6.138E-03  1173.24  99.900    PBC<MDA CO60  
  1189.05        7. 246.20   1.77  6.069E-03  1189.05  16.200    PBC<MDA Ta182 
  1221.41       11. 158.61   1.79  5.934E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.28      181.  11.83   1.80  5.866E-03  1238.28  66.070  2.589E+01 Co56  
  1274.53       19.  59.97   1.83  5.725E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  5.148E+00 EU154 
  1291.60       31.  41.50   1.84  5.661E-03  1291.60  43.200  7.118E+00 FE59  
  1384.30        7. 286.53   1.90  5.340E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00       71.  26.33   1.91  5.264E-03  1408.00  21.005  3.551E+01 EU152 
  1460.95      232.   7.46   1.47  5.103E-03  1460.83  10.670  2.364E+02 K40   
  1690.98        6. 166.25   2.08  4.511E-03  1690.98  47.790    PBC<MDA SB124 
  1764.93      385.   5.12   1.62  4.351E-03  1764.49  15.400  3.193E+02 BI214 
  1836.06        4. 265.60   2.15  4.208E-03  1836.06  99.200    PBC<MDA Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   213.13    53.39       504.       110. 4.985E+03   35.71   0.421  -      s 
   298.76    74.77       908.      1089. 3.457E+04    4.95   0.813  -       D
   308.04    77.08       749.      1877. 5.833E+04    3.09   0.815  -       D
   317.06    79.34       731.       107. 3.250E+03   37.17   0.817  -       D
   323.79    81.02       800.        86. 2.593E+03   47.68   0.819  -       D
   335.58    83.96       764.       176. 5.203E+03   23.43   0.822  -       D
   348.28    87.13       774.       548. 1.590E+04    8.35   0.825  -      sD
   358.88    89.78       714.       239. 6.836E+03   17.12   0.828  -       D
   744.45   186.04       663.       677. 2.375E+04    6.62   0.926  -       D
   837.68   209.32       347.        93. 3.599E+03   30.16   0.949  -      sD
  1959.52   489.74        50.        10. 7.445E+02  121.51   1.516  -      sc
  3073.61   768.22        91.       251. 2.870E+04   11.43   1.777  -      s 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:23:40 PMPage  5
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191215.An1             
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.04    46.63       534.       277.     0.154    16.30   0.767s
 TH-227    200.11    50.14      1536.       -47.    -0.026   118.73   0.787s
 AM-241    237.72    59.54      1195.       -25.    -0.014   178.55   0.797s
 TH-234    253.15    63.39       676.       210.     0.117    20.70   0.837 
 Sn-126    256.71    64.28      1808.       -45.    -0.025   134.46   0.802 
 BA-133    323.61    80.99     10854.       -58.    -0.032    93.45   0.819 
 EU-155    345.84    86.54     10761.         0.     0.000  1000.00   0.825s
 Sn-126    347.43    86.94     10761.         0.     0.000  1000.00   0.825 
 Sn-126    349.95    87.57     10761.         0.     0.000  1000.00   0.826 
 Cd-109    351.83    88.04     10761.         0.     0.000  1000.00   0.826 
 Nd-147    364.08    91.10     10761.         0.     0.000  1000.00   0.829s
 TH-234    370.05    92.59       709.       296.     0.165    13.99   0.831D
 AC-228    373.09    93.35     10378.        56.     0.031   259.17   0.832 
 Gd-153    389.70    97.50      1607.       -51.    -0.029   111.38   0.836s
 Np-239    397.71    99.50      1335.        48.     0.027   107.80   0.838s
 Gd-153    412.52   103.20      1452.        48.     0.026   114.14   0.842s
 Np-239    414.52   103.70      1500.        48.     0.026   115.90   0.842s
 EU-155    420.98   105.31      2769.       -50.    -0.028    82.41   0.844s
 Np-239    424.25   106.13      2706.       -51.    -0.028   146.16   0.845s
 EU-152    486.90   121.78      1223.        48.     0.026   104.81   0.861s
 CO-57     488.03   122.06      1270.        21.     0.011   246.57   0.861s
 PA-234    524.99   131.29      1936.        25.     0.014   249.70   0.871 
 HF-181    531.91   133.02      1961.         0.     0.000  1000.00   0.872 
 CE-144    533.97   133.54      1961.         0.     0.000  1000.00   0.873s
 HF-181    545.02   136.30      1961.         0.     0.000  1000.00   0.876s
 CO-57     545.72   136.47      1904.       -51.    -0.028   122.93   0.876s
 Tc-99m    561.88   140.51      2130.       -51.    -0.029   127.49   0.880 
 U-235     575.38   143.88       433.       100.     0.055    35.55   0.994 
 CE-141    581.61   145.44      1810.        50.     0.028   121.09   0.885 
 Ba-140    650.54   162.66      1554.       -50.    -0.028    70.66   0.902s
 U-235     651.80   162.97       363.        30.     0.017   102.06   0.881 
 CE-139    663.32   165.85      1209.        47.     0.026   105.57   0.905s
 U-235     742.85   185.72      1365.        80.     0.045    65.97   0.925D
 TH-229    774.03   193.51       690.         8.     0.004   585.37   0.933s
 U-235     821.35   205.33      1317.       -47.    -0.026   110.29   0.945s
 TH-229    843.44   210.85      1404.       -34.    -0.019   131.04   0.950s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:23:40 PMPage  6
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191215.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-227    943.98   235.97      2959.       -42.    -0.024   182.22   0.975 
 PB-212    954.64   238.63       282.       490.     0.272     6.62   0.978D
 PB-214    968.10   242.00       330.       956.     0.531     4.21   0.981D
 EU-152    978.89   244.69      2796.        41.     0.023   182.77   0.984s
 TH-227   1025.11   256.24       554.         6.     0.004   696.20   0.995s
 Cd-113m  1054.97   263.70       504.         6.     0.003   545.93   1.002s
 BI-210M  1063.50   265.83       646.       -20.    -0.011   185.79   1.005 
 TL-208   1109.33   277.28       518.       -43.    -0.024   173.94   1.016 
 I-131    1137.41   284.30       422.        38.     0.021   102.12   1.022s
 PB-214   1181.25   295.25       292.      1997.     1.109     2.82   1.090 
 TL-210   1184.24   296.00      3577.       -36.    -0.020   232.39   1.034s
 PB-212   1200.37   300.03      3541.       -37.    -0.021   152.16   1.038 
 PA-231   1200.53   300.07      3504.        -9.    -0.005   908.92   1.038s
 PA-233   1200.97   300.18      3495.         0.     0.000  1000.00   1.038s
 PA-231   1210.86   302.65      3495.         0.     0.000  1000.00   1.040 
 BA-133   1211.66   302.85      3495.         0.     0.000  1000.00   1.040 
 Ba-140   1219.66   304.85      3495.         0.     0.000  1000.00   1.042s
 BI-210M  1219.85   304.90      3416.        36.     0.020   228.57   1.042s
 Ir-192   1266.25   316.49       556.       -13.    -0.007   251.67   1.053s
 CR-51    1280.63   320.08       488.        32.     0.018    98.44   1.057s
 La-140   1315.35   328.76       293.        60.     0.033    55.39   1.065s
 Cf-249   1334.08   333.44       282.        25.     0.014   129.02   1.070 
 AC-228   1353.74   338.35       247.       129.     0.071    26.92   1.213 
 Cs-136   1362.62   340.57       937.       -35.    -0.019   126.54   1.077 
 EU-152   1377.49   344.29       902.        -6.    -0.004   674.18   1.080s
 HF-181   1383.66   345.83       761.        32.     0.018   123.56   1.082s
 PB-214   1408.30   351.99       243.      3292.     1.829     2.01   1.064 
 I-131    1458.32   364.48       216.         9.     0.005   319.31   1.099s
 BA-133   1535.78   383.84       729.       -35.    -0.019   111.14   1.117s
 Cf-249   1552.22   387.95       728.       -25.    -0.014   156.59   1.121 
 SN-113   1567.19   391.69       810.       -36.    -0.020   112.86   1.125s
 SB-125   1711.99   427.88       272.        -8.    -0.004   405.17   1.158s
 AG-108M  1736.25   433.94       256.       -13.    -0.007   497.40   1.164s
 PM-146   1816.05   453.88       160.        56.     0.031    46.21   1.182s
 SB-125   1854.01   463.37       245.        27.     0.015    84.70   1.191s
 Ir-192   1872.79   468.06       306.        26.     0.014    97.36   1.195s
 BE-7     1910.94   477.59       337.       -29.    -0.016    92.34   1.204s
 HF-181   1928.56   482.00       281.        25.     0.014    96.10   1.208s
 RU-103   1988.80   497.05       116.        13.     0.007   164.56   1.221s
 RH-106   2048.06   511.86       193.       132.     0.073    17.29   2.485s
 Kr-85    2056.53   513.98       371.       -25.    -0.014   108.85   1.237s
 Nd-147   2124.62   531.00       120.        24.     0.013    92.25   1.252s
 CS-134   2253.60   563.24       120.         4.     0.002   589.74   1.280s
 CS-134   2277.94   569.32       144.        -3.    -0.002   568.62   1.286 
 PA-234   2278.54   569.47       161.        -7.    -0.004   247.72   1.286 
 BI-207   2279.47   569.70       169.         0.     0.000  1000.00   1.286 
 TL-208   2334.28   583.40        75.       120.     0.067    16.26   1.076 
 SB-125   2402.69   600.50      3130.       -25.    -0.014   311.88   1.313s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:23:40 PMPage  7
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191215.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-124   2411.61   602.73      3105.       -26.    -0.014    75.91   1.315s
 CS-134   2419.53   604.71      3080.       -12.    -0.006   676.15   1.317s
 BI-214   2438.34   609.41        93.      2536.     1.409     2.16   1.341 
 RU-103   2441.89   610.30      3068.         0.     0.000  1000.00   1.322s
 AG-108M  2457.82   614.28      3068.         0.     0.000  1000.00   1.325s
 RH-106   2488.37   621.92        69.        19.     0.010    94.67   1.332s
 SB-125   2544.26   635.89       111.        17.     0.009    93.01   1.344s
 I-131    2548.61   636.97       120.        11.     0.006   146.29   1.345s
 AG-110M  2631.76   657.76       174.       -26.    -0.014    75.86   1.362s
 CS-137   2647.36   661.66       283.       -33.    -0.018    24.00   1.366s
 PM-144   2786.90   696.54        79.        17.     0.010   107.17   1.395s
 NB-94    2811.25   702.63       113.        11.     0.006   199.81   1.400s
 SB-124   2891.88   722.79       216.       -30.    -0.017    71.69   1.417 
 AG-108M  2892.48   722.94       246.       -30.    -0.017    76.21   1.417 
 EU-154   2894.17   723.36       276.        -7.    -0.004   342.68   1.418 
 ZR-95    2897.53   724.20       283.         0.     0.000  1000.00   1.418s
 BI-212   2909.41   727.17       282.        27.     0.015    89.84   1.421s
 PM-146   2943.61   735.72        87.       -11.    -0.006   195.03   1.428s
 PM-146   2989.37   747.16       130.       -28.    -0.015    79.01   1.437s
 ZR-95    3027.65   756.73        74.        21.     0.012    87.38   1.445s
 AG-110M  3056.50   763.94       423.       -22.    -0.012   134.90   1.451s
 NB-95    3063.89   765.79       401.         0.     0.000  1000.00   1.453s
 PA-234M  3066.38   766.41       374.        21.     0.012   129.35   1.453s
 EU-152   3116.41   778.92        75.        18.     0.010   102.67   1.463s
 BI-212   3142.41   785.42       126.        20.     0.011   124.06   1.468 
 CS-134   3184.20   795.87       230.       -27.    -0.015    82.60   1.477s
 TL-210   3199.12   799.60       256.        -3.    -0.002   804.81   1.480s
 CS-134   3208.53   801.95       418.       -34.    -0.019    86.33   1.482s
 CO-58    3243.82   810.78       203.       -11.    -0.006   185.64   1.489s
 La-140   3263.80   815.77       214.         0.     0.000  1000.00   1.493s
 Cs-136   3274.72   818.50       188.        22.     0.012    90.47   1.495 
 MN-54    3340.10   834.85       164.       -31.    -0.017    77.62   1.508 
 Co-56    3387.78   846.77       126.       -15.    -0.008   160.83   1.518s
 TL-208   3442.95   860.56       107.        -4.    -0.002   509.44   1.529s
 NB-94    3485.08   871.10       143.        -8.    -0.004   214.33   1.537 
 EU-154   3493.61   873.23       125.        20.     0.011    82.87   1.539s
 PA-234   3522.80   880.53       207.        -6.    -0.003   361.23   1.544s
 PA-234   3533.64   883.24       212.         0.     0.000  1000.00   1.547s
 AG-110M  3539.41   884.68       174.        15.     0.008   128.24   1.547s
 Sc-46    3557.79   889.28       251.       -26.    -0.014    88.79   1.551s
 Y-88     3592.83   898.04       121.       -27.    -0.015    88.68   1.558s
 AC-228   3645.88   911.30        50.       142.     0.079    14.85   1.304 
 AG-110M  3750.60   937.49       229.       -39.    -0.021    84.54   1.589s
 PA-234   3784.70   946.02        70.        16.     0.009   114.06   1.595s
 EU-152   3857.05   964.11       183.        14.     0.008   142.70   1.609s
 AC-228   3876.84   969.06        32.        68.     0.038    20.78   2.397s
 EU-154   3985.88   996.33       173.       -17.    -0.009   113.11   1.633s
 EU-154   4019.65  1004.77        70.         2.     0.001   922.41   1.639s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:23:40 PMPage  8
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191215.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Co-56    4151.87  1037.84        75.         5.     0.003   415.39   1.664s
 Cs-136   4192.77  1048.07       114.       -25.    -0.014    62.87   1.671s
 RH-106   4201.93  1050.36       175.       -25.    -0.014    75.55   1.673s
 BI-207   4255.11  1063.66        45.         2.     0.001   740.78   1.682s
 Ga-68    4310.04  1077.40        45.        18.     0.010    86.91   1.692s
 FE-59    4397.41  1099.25        65.        -6.    -0.003   298.22   1.708s
 EU-152   4448.68  1112.07       658.       -22.    -0.012   169.92   1.717s
 BI-214   4481.60  1120.31        38.       516.     0.287     5.32   1.781 
 Sc-46    4482.57  1120.55       583.       -18.    -0.010   187.61   1.723 
 Ta-182   4485.56  1121.30       555.        12.     0.006   287.15   1.724 
 CO-60    4693.21  1173.24        51.        10.     0.006   152.05   1.760s
 Ta-182   4756.42  1189.05        60.         7.     0.004   246.20   1.771 
 Ta-182   4885.79  1221.41        53.        11.     0.006   158.61   1.793 
 Co-56    4953.23  1238.28        53.       181.     0.100    11.83   1.804 
 NA-22    5098.13  1274.53        53.        19.     0.010    59.97   1.828s
 EU-154   5098.17  1274.54        72.         0.     0.000  1000.00   1.828s
 FE-59    5166.35  1291.60        27.        31.     0.017    41.50   1.840s
 TL-210   5251.91  1313.00        80.       -18.    -0.010   115.38   1.854s
 CO-60    5329.85  1332.50        59.       -15.    -0.008   141.93   1.866s
 AG-110M  5536.88  1384.30        69.         7.     0.004   286.53   1.899s
 EU-152   5631.62  1408.00        53.        71.     0.039    26.33   1.914 
 K-40     5843.23  1460.95        13.       232.     0.129     7.46   1.471s
 La-140   6383.73  1596.21        74.       -11.    -0.006   158.27   2.024s
 SB-124   6762.39  1690.98        17.         6.     0.003   166.25   2.076s
 BI-214   7057.83  1764.93         2.       385.     0.214     5.12   1.623s
 Co-56    7083.46  1771.35       410.        -9.    -0.005   319.92   2.117s
 Y-88     7341.96  1836.06        18.         4.     0.002   265.60   2.149s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -1.1632E+01                                      5.31E+01             
                           477.60-1.163E+01 &(  3.576E+01 9.23E+01 1.05E+01 G  
 
NA-22    C   1.8126E+00                                      9.50E+02             
                          1274.53 1.813E+00 ?(  3.568E+00 6.00E+01 9.99E+01 G  
 
K-40     N   2.3640E+02                                      4.66E+11             
                          1460.83 2.364E+02 *(P 2.010E+01 7.46E+00 1.07E+01 G  

                                 (Page 10 of 22)

Page 1504 of 1765



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:23:40 PMPage  9
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191215.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sc-46    F  -1.8547E+00                                      8.38E+01             
                           889.28-1.855E+00 ?(  5.486E+00 8.88E+01 1.00E+02 G  
                          1120.55-1.598E+00 +   1.004E+01 1.88E+02 1.00E+02 G  
 
CR-51    F   9.9184E+00                                      2.77E+01             
                           320.08 9.918E+00 &(  3.249E+01 9.84E+01 9.94E+00 G  
 
MN-54    C  -2.1255E+00                                      3.12E+02             
                           834.85-2.125E+00 ?(P 4.238E+00 7.76E+01 1.00E+02 G  
 
FE-59    F   2.5685E+00                                      4.45E+01             
                          1099.25-9.099E-01 ?(  6.109E+00 2.98E+02 5.65E+01 G  
                          1291.60 7.118E+00 &(  6.082E+00 4.15E+01 4.32E+01 G  
 
Co-56    C   9.1310E+00                                      7.73E+01             
                           846.77-1.033E+00 ?(  3.789E+00 1.61E+02 9.99E+01 G  
                          1238.28 2.589E+01  (P 5.271E+00 1.18E+01 6.61E+01 G  
                          1037.84 2.668E+00 ?(P 2.494E+01 4.15E+02 1.41E+01 G  
                          1771.35-7.447E+00 &   8.032E+01 3.20E+02 1.55E+01  A 
 
CO-57    C   3.7191E-01                                      2.72E+02             
                           122.06 3.719E-01 ?(  3.059E+00 2.47E+02 8.56E+01 G  
                           136.47-7.605E+00 +   3.101E+01 1.23E+02 1.07E+01 G  
 
CO-58    C  -7.3397E-01                                      7.09E+01             
                           810.78-7.340E-01 &(  4.611E+00 1.86E+02 9.95E+01 G  
 
CO-60    F  -2.8542E-01                                      1.93E+03             
                          1332.50-1.518E+00 ?(P 3.882E+00 1.42E+02 1.00E+02 G  
                          1173.24 9.483E-01 &(P 3.247E+00 1.52E+02 9.99E+01 G  
 
ZN-65    F  -5.1171E-01                                      2.44E+02             
                          1115.55-5.117E-01 %(  2.061E+01 1.20E+03 5.06E+01 G  
 
NB-94    I   6.6015E-01                                      7.41E+06             
                           702.63 6.601E-01 ?(P 3.142E+00 2.00E+02 9.79E+01 G  
                           871.10-5.645E-01 +   4.123E+00 2.14E+02 9.99E+01 G  
 
ZR-95    I   2.3826E+00                                      6.40E+01             
                           756.73 2.383E+00 ?(  4.912E+00 8.74E+01 5.45E+01 G  
                           724.20 0.000E+00 -   1.108E+01 1.00E+03 4.42E+01 G  
 
RU-103   I   6.3042E-01                                      3.93E+01             
                           497.05 6.304E-01 &(  2.565E+00 1.65E+02 9.09E+01 G  
                           610.30 0.000E+00 -   2.373E+02 1.00E+03 5.75E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:23:40 PMPage 10
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191215.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RH-106   I   9.9130E+00                                      3.74E+02             
                           621.92 9.913E+00 &(  2.222E+01 9.47E+01 9.93E+00 G  
                          1050.36-1.343E+02 + P 3.403E+02 7.55E+01 1.56E+00 G  
                           511.86 2.974E+01     1.525E+01 1.73E+01 2.00E+01 GA 
 
AG-108M  C  -5.7903E-01                                      1.53E+05             
                           433.94-5.790E-01  (P 3.364E+00 4.97E+02 9.05E+01 G  
                           722.94-1.989E+00 +   5.028E+00 7.62E+01 9.08E+01 G  
                           614.28 0.000E+00 &   1.527E+01 1.00E+03 8.98E+01 G  
 
AG-110M  F   1.8075E+00                                      2.50E+02             
                           884.68 1.457E+00  (  6.296E+00 1.28E+02 7.27E+01 G  
                           657.76-1.501E+00 &   3.783E+00 7.59E+01 9.46E+01 G  
                           937.49-8.432E+00 +   1.596E+01 8.45E+01 3.44E+01 G  
                          1384.30 2.855E+00 ?(  1.778E+01 2.87E+02 2.43E+01 G  
                           763.94-6.187E+00 +   2.792E+01 1.35E+02 2.23E+01 G  
 
SN-113   F  -2.0366E+00                                      1.15E+02             
                           391.69-2.037E+00 &(  7.644E+00 1.13E+02 6.40E+01 G  
 
SB-124   F  -1.3538E+00                                      6.02E+01             
                           602.73-1.354E+00 ?(P 1.383E+01 7.59E+01 9.83E+01 G  
                          1690.98 1.546E+00 &   5.650E+00 1.66E+02 4.78E+01 G  
                           722.79-1.671E+01 +   3.968E+01 7.17E+01 1.08E+01 G  
 
SB-125   I   3.3195E+00                                      1.01E+03             
                           427.88-1.051E+00 &(  1.046E+01 4.05E+02 2.96E+01 G  
                           600.50-7.347E+00 +   7.614E+01 3.12E+02 1.79E+01 G  
                           635.89 7.966E+00 ?(P 2.484E+01 9.30E+01 1.13E+01 G  
                           463.37 1.066E+01  (  3.004E+01 8.47E+01 1.05E+01 G  
 
I-131    I   2.0397E+00                                      8.02E+00             
                           364.48 3.612E-01 &(  2.969E+00 3.19E+02 8.17E+01 G  
                           284.30 1.719E+01 &(P 4.439E+01 1.02E+02 6.14E+00 G  
                           636.97 8.194E+00 ?(  4.069E+01 1.46E+02 7.17E+00 G  
 
Gd-153   F  -1.2455E-01                                      2.42E+02             
                            97.50-2.656E+00 *(  9.810E+00 1.11E+02 3.00E+01 G  
                           103.20 3.359E+00 ?(  1.272E+01 1.14E+02 2.18E+01 G  
 
Ga-68    C   5.2872E+01                                      4.71E-02             
                          1077.40 5.287E+01 ?(  1.018E+02 8.69E+01 3.30E+00 G  
 
Tc-99m   I  -9.6855E-01                                      2.51E-01             
                           140.51-9.686E-01 &(  4.095E+00 1.27E+02 8.93E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:23:40 PMPage 11
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191215.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BA-133   F   8.0701E-02                                      3.85E+03             
                           356.00 8.070E-02 &(  1.547E+01 5.76E+03 6.20E+01 G  
                           302.85 0.000E+00 -   4.430E+01 1.00E+03 1.83E+01 G  
                           383.84-1.382E+01 &   5.109E+01 1.11E+02 8.94E+00 GA 
                            80.99-2.835E+00 + P 2.398E+01 9.35E+01 3.41E+01 GA 
 
CS-134   I  -2.0382E+00                                      7.54E+02             
                           795.87-2.038E+00 &(  5.600E+00 8.26E+01 8.55E+01 G  
                           604.71-6.179E-01 +   1.390E+01 6.76E+02 9.76E+01 G  
                           569.32-9.630E-01 +   1.882E+01 5.69E+02 1.54E+01 G  
                           801.95-2.586E+01 +   7.416E+01 8.63E+01 8.69E+00 G  
                           563.24 2.141E+00 + P 3.154E+01 5.90E+02 8.35E+00 G  
 
CS-137   I  -2.1760E+00                                      1.10E+04             
                           661.66-2.176E+00 ?(P 5.324E+00 2.40E+01 8.52E+01 G  
 
CE-139   F   1.0439E+00                                      1.38E+02             
                           165.85 1.044E+00 ?(  3.657E+00 1.06E+02 7.99E+01 G  
 
Ba-140   I   2.2476E-01                                      1.28E+01             
                           537.26 2.248E-01 &(P 1.040E+01 1.85E+03 2.44E+01 G  
                           162.66-1.439E+01 & P 5.349E+01 7.07E+01 6.22E+00 G  
                           304.85 0.000E+00 -   1.903E+02 1.00E+03 4.29E+00 G  
 
La-140   I   4.9906E-01                                      1.28E+01             
                          1596.21-1.344E+00 ?(P 5.261E+00 1.58E+02 9.54E+01 G  
                           487.02 3.175E-02 %   6.654E+00 6.12E+03 4.55E+01 G  
                           328.76 9.160E+00 &(P 1.271E+01 5.54E+01 2.03E+01 G  
                           815.77 0.000E+00 -   2.031E+01 1.00E+03 2.33E+01 G  
 
CE-141   I   1.7209E+00                                      3.25E+01             
                           145.44 1.721E+00 &(  6.913E+00 1.21E+02 4.82E+01 G  
 
PM-144   C   1.0213E+00                                      3.63E+02             
                           696.54 1.021E+00 ?(P 2.600E+00 1.07E+02 9.90E+01 G  
                           618.06-2.251E-02 % P 1.392E+01 1.30E+04 9.91E+01 G  
 
EU-152   F   6.2291E+00                                      4.94E+03             
                           121.78 2.584E+00 ?(  8.986E+00 1.05E+02 2.86E+01 G  
                           344.29-7.734E-01 -   1.748E+01 6.74E+02 2.65E+01 G  
                          1112.07-1.364E+01 +   7.749E+01 1.70E+02 1.36E+01 G  
                           778.92 9.092E+00 ?(  2.131E+01 1.03E+02 1.29E+01 G  
                           964.11 7.181E+00 &(  3.458E+01 1.43E+02 1.46E+01 G  
                           244.69 1.325E+01  (P 8.038E+01 1.83E+02 7.58E+00 G  
                          1408.00 3.551E+01     1.846E+01 2.63E+01 2.10E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:23:40 PMPage 12
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191215.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-154   I   2.1431E+00                                      3.14E+03             
                           123.10-8.959E-02 %(P 6.029E+00 1.76E+03 4.08E+01 G  
                          1274.54 0.000E+00 +   1.165E+01 1.00E+03 3.52E+01 G  
                           723.36-2.057E+00 +   2.389E+01 3.43E+02 2.02E+01 G  
                           873.23 1.142E+01  (  3.157E+01 8.29E+01 1.23E+01 G  
                          1004.77 8.823E-01 ?(  1.840E+01 9.22E+02 1.80E+01 G  
                           996.33-1.253E+01 +   4.761E+01 1.13E+02 1.06E+01 G  
 
EU-155   I  -3.6414E+00                                      1.81E+03             
                           105.31-3.641E+00 *(P 1.796E+01 8.24E+01 2.12E+01 G  
                            86.54 0.000E+00 &   2.560E+01 1.00E+03 3.07E+01 G  
 
HF-181   F   2.2206E+00                                      4.24E+01             
                           482.00 1.345E+00 &(  4.312E+00 9.61E+01 8.05E+01 G  
                           133.02 0.000E+00 -   7.681E+00 1.00E+03 4.33E+01 G  
                           345.83 6.897E+00  (P 2.838E+01 1.24E+02 1.51E+01 G  
                           136.30 0.000E+00 -   5.741E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F   3.4007E+00                                      1.14E+02             
                          1121.30 2.913E+00  (  2.809E+01 2.87E+02 3.49E+01 G  
                          1221.41 3.699E+00  (  1.274E+01 1.59E+02 2.70E+01 G  
                          1189.05 3.955E+00  (  2.193E+01 2.46E+02 1.62E+01 G  
 
Hg-203   F   9.8672E-02                                      4.66E+01             
                           279.20 9.867E-02 %(  4.211E+00 1.27E+03 8.15E+01 G  
 
TL-208   N   7.1400E+00                                      6.98E+02             
                           583.02 7.140E+00  (P 2.570E+00 1.63E+01 8.45E+01 G  
                           277.28-1.856E+01 - P 4.677E+01 1.74E+02 6.31E+00 G  
                           860.56-2.434E+00 -   2.864E+01 5.09E+02 1.24E+01 G  
 
PM-146   C   3.5199E+00                                      2.02E+03             
                           453.88 3.520E+00  (P 3.876E+00 4.62E+01 6.50E+01 G  
                           747.16-5.074E+00 - P 1.020E+01 7.90E+01 3.40E+01 G  
                           735.72-3.063E+00 - P 1.257E+01 1.95E+02 2.25E+01 G  
 
Y-88     F   5.2345E-01                                      1.07E+02             
                          1836.06 5.235E-01 ?(P 2.997E+00 2.66E+02 9.92E+01 G  
                           898.04-2.111E+00 + P 4.170E+00 8.87E+01 9.37E+01 G  
 
Cd-113m      2.5298E+03                                      5.33E+03             
                           263.70 2.530E+03 ?(  4.655E+04 5.46E+02 6.00E-03   K
 
Cf-251   T   2.1971E-01                                      3.28E+05             
                           176.60 2.197E-01 &(  1.422E+01 2.42E+03 1.70E+01 G  
                           227.00-3.648E-01 %   4.122E+01 4.21E+03 6.30E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:23:40 PMPage 13
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191215.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cf-249   T  -1.2432E-01                                      1.28E+05             
                           387.95-1.335E+00 &(  6.979E+00 1.57E+02 6.60E+01 G  
                           333.44 5.028E+00  (  1.651E+01 1.29E+02 1.55E+01 G  
 
Sn-126      -9.3494E+00                                      3.65E+07             
                            87.57 0.000E+00 +   2.085E+01 1.00E+03 3.75E+01 GA 
                            64.28-9.349E+00  (  4.173E+01 1.34E+02 9.70E+00 G  
                            86.94 0.000E+00 +   8.677E+01 1.00E+03 9.04E+00 GA 
 
PB-210   N   2.0243E+02                                      8.14E+03             
                            46.54 2.024E+02 @(P 8.071E+01 1.63E+01 4.25E+00 G  
 
PB-212   N   2.7133E+01                                      6.98E+02             
                           238.63 2.713E+01  (P 4.477E+00 6.62E+00 4.33E+01 G  
                           300.03-3.264E+01 - P 2.472E+02 1.52E+02 3.28E+00 GA 
 
PB-214   N   2.9157E+02                                      5.84E+05             
                           351.93 2.895E+02  (P 6.625E+00 2.01E+00 3.76E+01 G  
                           295.09 2.956E+02  (P 1.219E+01 2.82E+00 1.93E+01 G  
                           242.00 3.118E+02 +   2.850E+01 4.21E+00 7.43E+00 GA 
 
BI-207   C   2.2375E-01                                      1.18E+04             
                          1063.66 2.238E-01 ?(  3.800E+00 7.41E+02 7.45E+01 G  
                           569.70 0.000E+00 &   3.196E+00 1.00E+03 9.77E+01 G  
 
BI-212   N   2.1707E+01                                      6.98E+02             
                           727.17 2.171E+01 ?(  6.495E+01 8.98E+01 7.55E+00 G  
                           785.42 9.864E+01 ? P 2.782E+02 1.24E+02 1.28E+00 GA 
 
U-235    N   1.3584E+01                                      2.57E+11             
                           143.79 1.498E+01  (P 1.499E+01 3.56E+01 1.10E+01 G  
                           205.33-1.982E+01 &   7.255E+01 1.10E+02 5.01E+00 G  
                           163.38 1.058E+01  (  3.225E+01 1.02E+02 5.08E+00 G  
                           185.72 2.897E+00 -   6.304E+00 6.60E+01 5.40E+01 GA 
 
BI-214   N   2.9002E+02                                      5.84E+05             
                           609.31 2.876E+02  (P 5.389E+00 2.16E+00 4.61E+01 G  
                          1120.29 2.975E+02  (P 1.811E+01 5.32E+00 1.51E+01 G  
                          1764.49 3.193E+02 + P 7.572E+00 5.12E+00 1.54E+01 G  
 
BI-210M  T   7.0941E-01                                      1.10E+09             
                           265.83-1.022E+00  (  6.350E+00 1.86E+02 5.00E+01 G  
                           304.90 3.801E+00 ?(  2.883E+01 2.29E+02 2.80E+01 G  
 
AC-228   N   3.3751E+01                                      2.10E+03             
                           911.07 3.574E+01  (P 9.029E+00 1.49E+01 2.90E+01 G  
                           968.97 3.008E+01  (P 1.280E+01 2.08E+01 1.75E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:23:40 PMPage 14
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191215.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           338.32 3.427E+01  (P 2.025E+01 2.69E+01 1.20E+01 G  
                            93.35 1.573E+01 -   1.349E+02 2.59E+02 5.56E+00 XA 
 
TH-227   N   2.2989E+00                                      7.95E+03             
                           256.24 2.299E+00 &(  4.079E+01 6.96E+02 7.00E+00 G  
                           235.97-8.176E+00 +   4.944E+01 1.82E+02 1.23E+01 G  
                            50.14-1.624E+01 &   6.398E+01 1.19E+02 8.00E+00 G  
 
TH-229   N   3.6619E+00                                      2.68E+06             
                           193.51 3.662E+00 ?(  5.727E+01 5.85E+02 4.40E+00 G  
                           210.85-2.471E+01 + P 1.282E+02 1.31E+02 2.99E+00 G  
 
TH-234   N   9.5483E+01                                      1.63E+12             
                            92.59 8.354E+01  (P 3.576E+01 1.40E+01 5.58E+00 G  
                            63.29 1.130E+02  (P 6.659E+01 2.07E+01 3.81E+00 G  
 
PA-233   C   1.8750E-01                                      7.82E+08             
                           312.01 1.875E-01 %(  7.107E+00 1.47E+03 3.60E+01 G  
                           300.18 0.000E+00 -   1.300E+02 1.00E+03 6.20E+00 G  
 
PA-234   N   5.0981E+00                                      1.63E+12             
                           131.29 2.199E+00  (  1.827E+01 2.50E+02 1.80E+01 G  
                           946.02 8.993E+00 @(P 2.351E+01 1.14E+02 1.34E+01 G  
                           569.47-4.416E+00 +   3.728E+01 2.48E+02 8.20E+00 G  
                           883.24 0.000E+00 -   5.245E+01 1.00E+03 9.60E+00 G  
                           880.53-6.717E+00 +   8.262E+01 3.61E+02 6.00E+00 GA 
 
PA-234M  N   1.1837E+02                                      1.63E+12             
                          1001.00-2.140E+00 &(P 6.333E+02 6.27E+03 8.37E-01 G  
                           766.41 4.615E+02 ?(  1.998E+03 1.29E+02 2.94E-01 G  
 
AM-241   T  -1.5485E+00                                      1.58E+05             
                            59.54-1.549E+00 ?(P 1.001E+01 1.79E+02 3.59E+01 G  
 
Np-237   F   1.2927E+00                                      2.14E+06             
                            86.49 1.293E+00 &(  5.999E+01 1.40E+03 1.31E+01 G  
 
Ir-192   F   4.9327E-01                                      7.40E+01             
                           316.49-4.638E-01 ?(  3.917E+00 2.52E+02 8.70E+01 G  
                           468.06 2.103E+00 ?(  6.827E+00 9.74E+01 5.18E+01 G  
                           308.44 3.805E-01 &   2.581E+01 2.04E+03 3.18E+01 G  
 
Cs-136   F   1.4753E+00                                      1.30E+01             
                           818.50 1.475E+00 ?(  4.456E+00 9.05E+01 1.00E+02 G  
                          1048.07-2.605E+00 +   5.399E+00 6.29E+01 8.00E+01 G  
                           340.57-2.368E+00 +   9.972E+00 1.27E+02 4.69E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:23:40 PMPage 15
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191215.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Np-239   T  -3.4192E+00                                      2.36E+00             
                           103.70 3.052E+00 ?   1.174E+01 1.16E+02 2.40E+01 X  
                           106.13-3.419E+00 ?(  1.657E+01 1.46E+02 2.27E+01 G  
                            99.50 4.987E+00 &   1.784E+01 1.08E+02 1.50E+01 X  
 
Nd-147       8.5441E+00                                      1.11E+01             
                           531.00 8.544E+00 ?(  1.926E+01 9.22E+01 1.30E+01 G  
                            91.10 0.000E+00 -   2.721E+01 1.00E+03 2.83E+01 G  
 
TL-210   N  -1.8694E-01                                      5.84E+05             
                           799.60-1.869E-01 ?(  5.124E+00 8.05E+02 9.90E+01 G  
                           296.00-1.323E+00 +   1.020E+01 2.32E+02 7.90E+01 G  
                          1313.00-8.529E+00 +   2.103E+01 1.15E+02 2.10E+01 GA 
 
Kr-85    I  -2.6822E+02                                      3.92E+03             
                           513.98-2.682E+02 ?(  9.746E+02 1.09E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:23:40 PMPage 16
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191215.An1             
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14      1536.       -47.    -0.026   118.73  -1.624E+01   
 AM-241      59.54      1195.       -25.    -0.014   178.55  -1.549E+00  P
 Sn-126      64.28      1808.       -45.    -0.025   134.46  -9.349E+00   
 BA-133      80.99     10854.       -58.    -0.032    93.45  -2.835E+00  P
 Gd-153      97.50      1607.       -51.    -0.029   111.38  -2.656E+00   
 Np-239      99.50      1335.        48.     0.027   107.80   4.987E+00   
 Gd-153     103.20      1452.        48.     0.026   114.14   3.359E+00   
 Np-239     103.70      1500.        48.     0.026   115.90   3.052E+00   
 EU-155     105.31      2769.       -50.    -0.028    82.41  -3.641E+00  P
 Np-239     106.13      2706.       -51.    -0.028   146.16  -3.419E+00   
 EU-152     121.78      1223.        48.     0.026   104.81   2.584E+00   
 CO-57      122.06      1270.        21.     0.011   246.57   3.719E-01   
 PA-234     131.29      1936.        25.     0.014   249.70   2.199E+00   
 CO-57      136.47      1904.       -51.    -0.028   122.93  -7.605E+00   
 Tc-99m     140.51      2130.       -51.    -0.029   127.49  -9.686E-01   
 CE-141     145.44      1810.        50.     0.028   121.09   1.721E+00   
 Ba-140     162.66      1554.       -50.    -0.028    70.66  -1.439E+01  P
 CE-139     165.85      1209.        47.     0.026   105.57   1.044E+00   
 TH-229     193.51       690.         8.     0.004   585.37   3.662E+00   
 TH-229     210.85      1404.       -34.    -0.019   131.04  -2.471E+01  P
 TH-227     235.97      2959.       -42.    -0.024   182.22  -8.176E+00   
 EU-152     244.69      2796.        41.     0.023   182.77   1.325E+01  P
 TH-227     256.24       554.         6.     0.004   696.20   2.299E+00   
 Cd-113m    263.70       504.         6.     0.003   545.93   2.530E+03   
 BI-210M    265.83       646.       -20.    -0.011   185.79  -1.022E+00   
 I-131      284.30       422.        38.     0.021   102.12   1.719E+01  P
 TL-210     296.00      3577.       -36.    -0.020   232.39  -1.323E+00   
 PA-231     300.07      3504.        -9.    -0.005   908.92  -1.085E+01   
 BI-210M    304.90      3416.        36.     0.020   228.57   3.801E+00   
 Ir-192     316.49       556.       -13.    -0.007   251.67  -4.638E-01   
 La-140     328.76       293.        60.     0.033    55.39   9.160E+00  P
 Cs-136     340.57       937.       -35.    -0.019   126.54  -2.368E+00   
 EU-152     344.29       902.        -6.    -0.004   674.18  -7.734E-01   
 HF-181     345.83       761.        32.     0.018   123.56   6.897E+00  P
 I-131      364.48       216.         9.     0.005   319.31   3.612E-01   
 BA-133     383.84       729.       -35.    -0.019   111.14  -1.382E+01   
 SN-113     391.69       810.       -36.    -0.020   112.86  -2.037E+00   
 SB-125     427.88       272.        -8.    -0.004   405.17  -1.051E+00   
 AG-108M    433.94       256.       -13.    -0.007   497.40  -5.790E-01  P
 PM-146     453.88       160.        56.     0.031    46.21   3.520E+00  P
 SB-125     463.37       245.        27.     0.015    84.70   1.066E+01   
 Ir-192     468.06       306.        26.     0.014    97.36   2.103E+00   
 BE-7       477.59       337.       -29.    -0.016    92.34  -1.163E+01   
 HF-181     482.00       281.        25.     0.014    96.10   1.345E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:23:40 PMPage 17
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191215.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RU-103     497.05       116.        13.     0.007   164.56   6.304E-01   
 RH-106     511.86       193.       132.     0.073    17.29   2.974E+01   
 Kr-85      513.98       371.       -25.    -0.014   108.85  -2.682E+02   
 Nd-147     531.00       120.        24.     0.013    92.25   8.544E+00   
 CS-134     563.24       120.         4.     0.002   589.74   2.141E+00  P
 CS-134     569.32       144.        -3.    -0.002   568.62  -9.630E-01   
 PA-234     569.47       161.        -7.    -0.004   247.72  -4.416E+00   
 SB-125     600.50      3130.       -25.    -0.014   311.88  -7.347E+00   
 SB-124     602.73      3105.       -26.    -0.014    75.91  -1.354E+00  P
 CS-134     604.71      3080.       -12.    -0.006   676.15  -6.179E-01   
 RH-106     621.92        69.        19.     0.010    94.67   9.913E+00   
 SB-125     635.89       111.        17.     0.009    93.01   7.966E+00  P
 I-131      636.97       120.        11.     0.006   146.29   8.194E+00   
 AG-110M    657.76       174.       -26.    -0.014    75.86  -1.501E+00   
 CS-137     661.66       283.       -33.    -0.018    24.00  -2.176E+00  P
 PM-144     696.54        79.        17.     0.010   107.17   1.021E+00  P
 NB-94      702.63       113.        11.     0.006   199.81   6.601E-01  P
 SB-124     722.79       216.       -30.    -0.017    71.69  -1.671E+01   
 AG-108M    722.94       246.       -30.    -0.017    76.21  -1.989E+00   
 EU-154     723.36       276.        -7.    -0.004   342.68  -2.057E+00   
 BI-212     727.17       282.        27.     0.015    89.84   2.171E+01   
 PM-146     735.72        87.       -11.    -0.006   195.03  -3.063E+00  P
 PM-146     747.16       130.       -28.    -0.015    79.01  -5.074E+00  P
 ZR-95      756.73        74.        21.     0.012    87.38   2.383E+00   
 AG-110M    763.94       423.       -22.    -0.012   134.90  -6.187E+00   
 PA-234M    766.41       374.        21.     0.012   129.35   4.615E+02   
 EU-152     778.92        75.        18.     0.010   102.67   9.092E+00   
 BI-212     785.42       126.        20.     0.011   124.06   9.864E+01  P
 CS-134     795.87       230.       -27.    -0.015    82.60  -2.038E+00   
 TL-210     799.60       256.        -3.    -0.002   804.81  -1.869E-01   
 CS-134     801.95       418.       -34.    -0.019    86.33  -2.586E+01   
 CO-58      810.78       203.       -11.    -0.006   185.64  -7.340E-01   
 Cs-136     818.50       188.        22.     0.012    90.47   1.475E+00   
 MN-54      834.85       164.       -31.    -0.017    77.62  -2.125E+00  P
 NB-94      871.10       143.        -8.    -0.004   214.33  -5.645E-01   
 EU-154     873.23       125.        20.     0.011    82.87   1.142E+01   
 PA-234     880.53       207.        -6.    -0.003   361.23  -6.717E+00   
 AG-110M    884.68       174.        15.     0.008   128.24   1.457E+00   
 Sc-46      889.28       251.       -26.    -0.014    88.79  -1.855E+00   
 Y-88       898.04       121.       -27.    -0.015    88.68  -2.111E+00  P
 AG-110M    937.49       229.       -39.    -0.021    84.54  -8.432E+00   
 PA-234     946.02        70.        16.     0.009   114.06   8.993E+00  P
 EU-152     964.11       183.        14.     0.008   142.70   7.181E+00   
 EU-154     996.33       173.       -17.    -0.009   113.11  -1.253E+01   
 EU-154    1004.77        70.         2.     0.001   922.41   8.823E-01   
 Cs-136    1048.07       114.       -25.    -0.014    62.87  -2.605E+00   
 RH-106    1050.36       175.       -25.    -0.014    75.55  -1.343E+02  P
 BI-207    1063.66        45.         2.     0.001   740.78   2.238E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:23:40 PMPage 18
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191215.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 FE-59     1099.25        65.        -6.    -0.003   298.22  -9.099E-01   
 EU-152    1112.07       658.       -22.    -0.012   169.92  -1.364E+01   
 Sc-46     1120.55       583.       -18.    -0.010   187.61  -1.598E+00   
 Ta-182    1121.30       555.        12.     0.006   287.15   2.913E+00   
 CO-60     1173.24        51.        10.     0.006   152.05   9.483E-01  P
 Ta-182    1189.05        60.         7.     0.004   246.20   3.955E+00   
 Ta-182    1221.41        53.        11.     0.006   158.61   3.699E+00   
 NA-22     1274.53        53.        19.     0.010    59.97   1.813E+00   
 FE-59     1291.60        27.        31.     0.017    41.50   7.118E+00   
 TL-210    1313.00        80.       -18.    -0.010   115.38  -8.529E+00   
 CO-60     1332.50        59.       -15.    -0.008   141.93  -1.518E+00  P
 AG-110M   1384.30        69.         7.     0.004   286.53   2.855E+00   
 EU-152    1408.00        53.        71.     0.039    26.33   3.551E+01   
 La-140    1596.21        74.       -11.    -0.006   158.27  -1.344E+00  P
 SB-124    1690.98        17.         6.     0.003   166.25   1.546E+00   
 Y-88      1836.06        18.         4.     0.002   265.60   5.235E-01  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -1.1632E+01   -1.1632E+01    9.234E+01%                3.58E+01
 NA-22  #A    1.8126E+00    1.8126E+00    5.997E+01%                3.57E+00
 K-40   #     2.3640E+02    2.3640E+02    7.458E+00%                2.01E+01
 Sc-46  #A   -1.8547E+00   -1.8547E+00    8.879E+01%                5.49E+00
 CR-51   A    9.9183E+00    9.9184E+00    9.844E+01%                3.25E+01
 MN-54  #A   -2.1255E+00   -2.1255E+00    7.762E+01%                4.24E+00
 FE-59  #A    2.5685E+00    2.5685E+00    4.150E+01%                6.11E+00
 Co-56  #C    9.1310E+00    9.1310E+00    1.183E+01%                3.79E+00
 CO-57  #A    3.7191E-01    3.7191E-01    2.466E+02%                3.06E+00
 CO-58  #A   -7.3397E-01   -7.3397E-01    1.856E+02%                4.61E+00
 CO-60  #A   -2.8542E-01   -2.8542E-01    1.040E+02%                3.88E+00
 ZN-65  #A   -5.1171E-01   -5.1171E-01    1.196E+03%                2.06E+01
 NB-94  #A    6.6015E-01    6.6015E-01    1.998E+02%                3.14E+00
 ZR-95  #A    2.3826E+00    2.3826E+00    8.738E+01%                4.91E+00
 NB-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                6.09E+00
 RU-103 #A    6.3041E-01    6.3042E-01    1.646E+02%                2.57E+00
 RH-106 #A    9.9130E+00    9.9130E+00    9.467E+01%                2.22E+01
 AG-108M#A   -5.7903E-01   -5.7903E-01    4.974E+02%                3.36E+00
 AG-110M#A    1.8075E+00    1.8075E+00    1.282E+02%                6.30E+00
 SN-113 #A   -2.0366E+00   -2.0366E+00    1.129E+02%                7.64E+00
 SB-124 #A   -1.3538E+00   -1.3538E+00    7.591E+01%                1.38E+01
 SB-125 #A    3.3195E+00    3.3195E+00    8.470E+01%                1.05E+01
 I-131  #A    2.0396E+00    2.0397E+00    1.021E+02%                2.97E+00
 Gd-153 #A   -1.2455E-01   -1.2455E-01    7.974E+01%                9.81E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:23:40 PMPage 19
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191215.An1             
                                                                                 
 Ga-68  #A    5.2343E+01    5.2872E+01    8.691E+01%                1.02E+02
 Tc-99m #A   -9.6673E-01   -9.6855E-01    1.275E+02%                4.10E+00
 BA-133 #A    8.0701E-02    8.0701E-02    5.763E+03%                1.55E+01
 CS-134 #A   -2.0382E+00   -2.0382E+00    8.260E+01%                5.60E+00
 CS-137 #A   -2.1760E+00   -2.1760E+00    2.400E+01%                5.32E+00
 CE-139 #A    1.0439E+00    1.0439E+00    1.056E+02%                3.66E+00
 Ba-140 #A    2.2475E-01    2.2476E-01    1.846E+03%                1.04E+01
 La-140 #A    4.9904E-01    4.9906E-01    5.539E+01%                5.26E+00
 CE-141 #A    1.7208E+00    1.7209E+00    1.211E+02%                6.91E+00
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.00E+01
 PM-144 #A    1.0213E+00    1.0213E+00    1.072E+02%                2.60E+00
 EU-152 #A    6.2291E+00    6.2291E+00    6.860E+01%                8.99E+00
 EU-154 #A    2.1431E+00    2.1431E+00    8.287E+01%                6.03E+00
 EU-155 #A   -3.6414E+00   -3.6414E+00    8.241E+01%                1.80E+01
 HF-181 #A    2.2206E+00    2.2206E+00    7.827E+01%                4.31E+00
 Ta-182 #A    3.4007E+00    3.4007E+00    1.367E+02%                2.81E+01
 Hg-203  A    9.8671E-02    9.8672E-02    1.269E+03%                4.21E+00
 TL-208       7.1400E+00    7.1400E+00    1.626E+01%                2.57E+00
 PM-146 #A    3.5199E+00    3.5199E+00    4.621E+01%                3.88E+00
 Y-88   #A    5.2345E-01    5.2345E-01    2.656E+02%                3.00E+00
 Cd-113m#A    2.5298E+03    2.5298E+03    5.459E+02%                4.66E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.06E+02
 Cf-251 #A    2.1971E-01    2.1971E-01    2.421E+03%                1.42E+01
 Cf-249  A   -1.2432E-01   -1.2432E-01    1.014E+02%                6.98E+00
 Sn-126 #A   -9.3494E+00   -9.3494E+00    1.345E+02%                4.17E+01
 PB-210 #     2.0243E+02    2.0243E+02    1.630E+01%                8.07E+01
 PB-212       2.7133E+01    2.7133E+01    6.623E+00%                4.48E+00
 PB-214       2.9157E+02    2.9157E+02    1.730E+00%                6.63E+00
 BI-207 #A    2.2375E-01    2.2375E-01    7.408E+02%                3.80E+00
 BI-212 #A    2.1707E+01    2.1707E+01    8.984E+01%                6.49E+01
 U-235   A    1.3584E+01    1.3584E+01    3.555E+01%                1.50E+01
 BI-214       2.9002E+02    2.9002E+02    2.159E+00%                5.39E+00
 BI-210M#A    7.0941E-01    7.0941E-01    1.473E+02%                6.35E+00
 AC-228       3.3751E+01    3.3751E+01    1.237E+01%                9.03E+00
 TH-227 #A    2.2989E+00    2.2989E+00    6.962E+02%                4.08E+01
 TH-229 #A    3.6619E+00    3.6619E+00    5.854E+02%                5.73E+01
 TH-234       9.5483E+01    9.5483E+01    1.249E+01%                3.58E+01
 PA-231 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.82E+02
 PA-233 #A    1.8750E-01    1.8750E-01    1.475E+03%                7.11E+00
 PA-234 #A    5.0981E+00    5.0981E+00    1.141E+02%                1.83E+01
 PA-234M#A    1.1837E+02    1.1837E+02    1.293E+02%                6.33E+02
 AM-241 #A   -1.5485E+00   -1.5485E+00    1.786E+02%                1.00E+01
 Np-237 #A    1.2927E+00    1.2927E+00    1.401E+03%                6.00E+01
 Ir-192 #A    4.9327E-01    4.9327E-01    9.736E+01%                3.92E+00
 Cs-136 #A    1.4752E+00    1.4753E+00    9.047E+01%                4.46E+00
 Np-239 #A   -3.4185E+00   -3.4192E+00    1.462E+02%                1.66E+01
 Nd-147 #A    8.5437E+00    8.5441E+00    9.225E+01%                1.93E+01
 TL-210 #A   -1.8694E-01   -1.8694E-01    8.048E+02%                5.12E+00
 Kr-85  #A   -2.6822E+02   -2.6822E+02    1.089E+02%                9.75E+02
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 3:23:40 PMPage 20
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191215.An1             
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.8 keV)     1.250E+03  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.8 keV) 1.2503773E+03  Bq/Sample     
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Prep Batch: 430296
Fill Geometry, 21-Day In-Growth
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Prep Batch: 430296

Gamma Spectroscopy Analysis Detail Report

06/20/19  21:59 230MB 160-430296/1-ALab Id: Analyzed: Sigma:Ts:
NoGV9Client ID: Detector: Decay Corrected: Ingrowth:

Analyte MB Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 -0.1073 0.0804 0.0811 U pCi/g 0.500 0.334 432232

Thorium-234 0.3160 0.311 0.313 U pCi/g 1.15 432232

Other Detected Radionuclides Count Unc Total Unc Qualifier UnitMB Result

Other Detected Radionuclide None pCi/g

MDC

06/20/19  22:06 230LCS 160-430296/2-ALab Id: Analyzed: Sigma:Ts:
NoGV12Client ID: Detector: Decay Corrected: Ingrowth:

Analyte LCS Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Americium-241 96.48 1.60 11.3 pCi/g 1.15 432231

Cesium-137 30.54 0.765 3.21 pCi/g 0.286 432231

Cobalt-60 12.13 0.398 1.27 pCi/g 0.172 432231

06/21/19  06:00 230160-34284-A-15-D DULab Id: Analyzed: Sigma:Ts:
NoGV12Client ID: Detector: Decay Corrected: Ingrowth:

Analyte DU Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 8.621 0.487 1.00 pCi/g 0.500 0.272 432353

Thorium-234 4.193 1.44 1.51 pCi/g 2.32 432353

Other Detected Radionuclides Count Unc Total Unc Qualifier UnitDU Result

Ac-228 3.251 0.397 0.516 pCi/g 0.403

MDC

Bi-212 3.878 1.09 1.16 pCi/g 1.31

Bi-214 8.621 0.487 1.00 pCi/g 0.272

K-40 12.39 1.59 2.02 F pCi/g 0.376

Pb-212 2.885 0.254 0.394 pCi/g 0.280

Pb-214 9.163 0.449 1.03 pCi/g 0.354

Tl-208 1.152 0.192 0.225 F pCi/g 0.161

06/21/19  06:02 230160-34280-21Lab Id: Analyzed: Sigma:Ts:
NoDUP-4 GV5Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 3.68 0.367 0.530 pCi/g 0.500 0.205 432349

Thorium-234 2.32 1.07 1.10 pCi/g 1.59 432349

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.42 0.393 0.464 pCi/g 0.243

MDC

Bi-212 3.12 1.49 1.52 pCi/g 1.41

Page 1 of 2 Eurofins TestAmerica, St. Louis
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Prep Batch: 430296

Gamma Spectroscopy Analysis Detail Report

06/21/19  06:02 230160-34280-21Lab Id: Analyzed: Sigma:Ts:
NoDUP-4 GV5Client ID: Detector: Decay Corrected: Ingrowth:

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Bi-214 3.68 0.367 0.530 pCi/g 0.205

MDC

K-40 3.79 1.13 1.20 pCi/g 0.835

Pb-212 2.18 0.212 0.353 pCi/g 0.173

Pb-214 3.91 0.310 0.511 pCi/g 0.272

Tl-208 0.804 0.152 0.174 pCi/g 0.112

06/21/19  06:02 230160-34280-22Lab Id: Analyzed: Sigma:Ts:
NoAB02-MH02-01 GV2Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 1.67 0.233 0.289 pCi/g 0.500 0.141 432352

Thorium-234 0.756 0.845 0.850 U pCi/g 1.39 432352

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.02 0.347 0.403 pCi/g 0.110

MDC

Bi-212 2.25 0.866 0.896 pCi/g 1.07

Bi-214 1.67 0.233 0.289 pCi/g 0.141

Pb-212 1.94 0.174 0.267 pCi/g 0.146

Pb-214 1.70 0.193 0.259 pCi/g 0.193

Tl-208 0.746 0.136 0.156 pCi/g 0.107

Quality Control Summary

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorMB Result Qualifier RPD RER DERUnitMethod Blank ID: DER Limit

MB 160-430296/1-A Radium-226 -0.1073 U pCi/g -2.6441

MB 160-430296/1-A Thorium-234 0.3160 U pCi/g 2.0164

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorLCS Result Qualifier RPD RER DERUnitLab Control Sample ID: DER Limit

-LCS 160-430296/2-A Americium-241 96.7 96.48 pCi/g 100 70 130 -.0298

-LCS 160-430296/2-A Cesium-137 27.7 30.54 pCi/g 110 70 130 1.7247

-LCS 160-430296/2-A Cobalt-60 11.5 12.13 pCi/g 105 70 130 .9429

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorDU Result Qualifier RPD RER DERUnitDuplicate ID: DER Limit

160-34284-A-15-D DU Radium-226 7.65 8.621 pCi/g 12 0.52 1.46 1.45792

160-34284-A-15-D DU Thorium-234 3.77 4.193 pCi/g 11 0.15 0.43 .43222

Glossary:

Ts = Count Duration, Sample

Page 2 of 2 Eurofins TestAmerica, St. Louis
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-34280-1

AB02 RSE VD

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Slama, Kurt R

05/30/19  17:27

05/30/19  16:41430296

Batch Method:

Eurofins TestAmerica, St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

291.18 g 5/30/19 17:27 6/20/19 tuna canFill_Geo-21, 
901.1

MB 160-430296/1

341.9 g 5/30/19 17:27 6/20/19 tuna canFill_Geo-21, 
901.1

LCS 
160-430296/2

46.9 g 435.0 g 388.1 g 5/30/19 17:27 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34284-A-15-
B DU

DUP-4 46.4 g 415.6 g 369.2 g 5/30/19 17:27 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34280-A-21-
A

AB02-MH02-01 46.8 g 458.7 g 411.9 g 5/30/19 17:27 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34280-A-22-
A

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00008

Fill_Geo-21, 
901.1

MB 160-430296/1

# gFill_Geo-21, 
901.1

LCS 
160-430296/2

Fill_Geo-21, 
901.1

T160-34284-A-15-
B DU

DUP-4 Fill_Geo-21, 
901.1

T160-34280-A-21-
A

AB02-MH02-01 Fill_Geo-21, 
901.1

T160-34280-A-22-
A

Batch Notes

Balance ID 1121432711

SOP Number ST-RC-0003, ST-RC-0025

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 1 of 1901.1
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Test America St. Louis                    Spectrum ID: 9_Gamma_20191380 
-----------------------------------------------------------------------------                      
   Sample Description: 430296_Gamma_MB 160-430296~1-A 
             Detector: Detector # 9       
             Batch ID: 430296                 
    Work Order Number: Gamma   
           Lot Number: MB 160-430296~1-A
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 21:59        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 21:59:41     Real Time: 1802   sec
        Analysis Time: 6/20/2019 22:29        Dead Time: 0.11   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 9_2019-06-08_1439.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       1.300E+00          125.2     1.628E+00    1.629E+00    5.675E+00
NA-22     -3.746E-01           74.7     2.798E-01    2.804E-01    9.397E-01
K-40       2.216E+00          108.8     2.413E+00    2.415E+00    8.421E+00
Sc-46     -3.270E-01           89.9     2.941E-01    2.946E-01    1.000E+00
CR-51     -2.314E+00           79.3     1.836E+00    1.840E+00    7.305E+00
MN-54      0.000E+00         1.#INF     1.036E-01    1.036E-01    6.390E-01
FE-59      6.425E-01           35.4     2.272E-01    2.294E-01    5.919E-01
Co-56      1.319E-01           41.4     5.457E-02    5.499E-02    6.463E-01
CO-57      0.000E+00         1.#INF     7.740E-02    7.740E-02    4.086E-01
CO-58     -2.953E-01           84.6     2.500E-01    2.504E-01    8.479E-01
CO-60      0.000E+00         1.#INF     5.291E-02    5.291E-02    3.900E-01
ZN-65      0.000E+00         1.#INF     1.283E-01    1.283E-01    1.648E+00
NB-94      2.369E-01           35.4     8.377E-02    8.467E-02    8.352E-01
ZR-95      1.212E-01          264.3     3.203E-01    3.203E-01    8.228E-01
NB-95     -1.145E-02         2527.8     2.895E-01    2.895E-01    1.045E+00
RU-103    -4.363E-02          219.3     9.570E-02    9.573E-02    6.085E-01
RH-106     4.895E+00           94.5     4.626E+00    4.633E+00    1.540E+01
AG-108M    9.130E-02          127.1     1.161E-01    1.161E-01    3.090E-01
AG-110M    0.000E+00         1.#INF     5.269E-02    5.269E-02    1.061E+00
SN-113    -2.258E-02         1153.8     2.605E-01    2.605E-01    1.565E+00
SB-124     2.356E-01           23.6     5.552E-02    5.686E-02    1.487E+00
SB-125     1.018E+00           41.9     4.268E-01    4.299E-01    9.483E-01
I-131      1.459E-01           79.0     1.153E-01    1.155E-01    5.738E-01
Gd-153     3.636E-01          137.8     5.010E-01    5.015E-01    2.153E+00
Ga-68     -2.110E+00          403.1     8.507E+00    8.508E+00    2.132E+01
Tc-99m     0.000E+00         1.#INF     3.562E-02    3.562E-02    5.908E-01
BA-133    -3.730E-01           87.8     3.277E-01    3.282E-01    1.104E+00
CS-134    -1.238E-01          208.2     2.578E-01    2.578E-01    9.279E-01
CS-137    -3.602E-01           98.3     3.542E-01    3.547E-01    1.203E+00
CE-139     2.597E-02          649.5     1.687E-01    1.687E-01    5.918E-01
Ba-140     2.028E-01          332.5     6.742E-01    6.743E-01    1.810E+00
La-140    -4.659E-02           98.2     4.574E-02    4.580E-02    9.177E-01
CE-141     2.139E-01          143.2     3.062E-01    3.064E-01    1.045E+00

                                 (Page 1 of 20)
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CE-144     0.000E+00         1.#INF     2.365E-01    2.365E-01    4.530E+00
PM-144     2.387E-01           96.5     2.304E-01    2.308E-01    7.837E-01
EU-152     1.457E+00           30.2     4.393E-01    4.459E-01    1.215E+00
EU-154     1.915E-01           88.5     1.695E-01    1.698E-01    5.782E-01
EU-155     4.317E-01          180.5     7.791E-01    7.795E-01    2.654E+00
HF-181     0.000E+00         1.#INF     3.019E-02    3.019E-02    8.262E-01
Ta-182     2.657E-01          176.2     4.682E-01    4.683E-01    2.399E+00
Hg-203     6.773E-03         2840.8     1.924E-01    1.924E-01    6.879E-01
TL-208     1.051E-01          109.4     1.150E-01    1.151E-01    5.663E-01
PM-146     3.074E-01           33.4     1.027E-01    1.039E-01    2.638E-01
Y-88      -3.697E-01          124.9     4.618E-01    4.623E-01    1.001E+00
Cd-113m    1.592E+03           94.3     1.501E+03    1.505E+03    5.178E+03
Cd-109    -3.472E+00          186.2     6.465E+00    6.468E+00    2.183E+01
Cf-251    -2.395E-01          360.6     8.636E-01    8.639E-01    2.321E+00
Cf-249    -1.938E-01           86.3     1.673E-01    1.676E-01    1.495E+00
Sn-126    -1.341E+00          131.7     1.765E+00    1.767E+00    6.024E+00
PB-210    -2.029E+00          300.0     6.088E+00    6.089E+00    2.115E+01
PB-212    -5.697E-01           82.8     4.716E-01    4.730E-01    1.695E+00
PB-214    -2.269E-01          178.5     4.049E-01    4.050E-01    1.510E+00
BI-207    -2.770E-01          165.7     4.588E-01    4.591E-01    1.064E+00
BI-212    -2.430E+00          135.1     3.283E+00    3.286E+00    1.146E+01
U-235      8.567E-01           97.3     8.334E-01    8.345E-01    4.720E+00
BI-214    -1.156E+00           37.5     4.329E-01    4.371E-01    3.602E+00
BI-210M    1.441E-01          156.3     2.253E-01    2.254E-01    7.945E-01
AC-228     8.743E-02          192.2     1.681E-01    1.681E-01    2.357E+00
TH-227     8.586E-01          101.4     8.704E-01    8.719E-01    4.206E+00
TH-229    -4.198E+00          102.5     4.305E+00    4.318E+00    1.070E+01
TH-234     3.405E+00           49.3     1.678E+00    1.688E+00    1.238E+01
PA-231    -7.703E+00          178.6     1.376E+01    1.377E+01    4.643E+01
PA-233    -6.236E-03         7931.5     4.946E-01    4.946E-01    3.885E+00
PA-234     2.665E-01          294.3     7.845E-01    7.847E-01    2.710E+00
PA-234M    1.618E+01          152.3     2.464E+01    2.465E+01    9.607E+01
AM-241     2.331E-01          114.5     2.670E-01    2.673E-01    9.271E-01
Np-237    -1.012E+00          167.5     1.695E+00    1.696E+00    5.730E+00
Ir-192    -2.383E-01          117.3     2.795E-01    2.798E-01    9.475E-01
Cs-136     9.895E-02          159.1     1.574E-01    1.575E-01    1.018E+00
Np-239     3.372E-01          172.1     5.803E-01    5.806E-01    1.992E+00
Nd-147     6.687E-02         1811.1     1.211E+00    1.211E+00    3.296E+00
TL-210     0.000E+00         1.#INF     3.580E-02    3.580E-02    8.616E-01
Kr-85      0.000E+00         1.#INF     8.375E+00    8.375E+00    2.705E+02
-----------------------------------------------------------------------------
Total      1.630E+03

      Analyst: conrad.reuscher

                                 (Page 2 of 20)
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:56 PMPage  1
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191380.An1             
                                                                                 
 Sample description                                             
      430296_Gamma_MB 160-430296~1-A                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20191380.An1

 Acquisition information
        Start time:                 6/20/2019 9:59:41 PM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.11 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          

                                 (Page 3 of 20)

Page 1524 of 1765



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:56 PMPage  2
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191380.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 9:59:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2019-06-08_1439.PBC
                                                 6/8/2019 2:39:18 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    1 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       1.0000

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    50.14        2. 570.09   1.00  2.900E-02    50.14   8.000    PBC<MDA TH227 
    59.54        6. 114.53   1.01  3.659E-02    59.54  35.900    PBC<MDA AM241 
    63.29       16.  49.28   1.01  3.921E-02    63.29   3.810    PBC<MDA TH234 
    80.99        1. 989.68   1.03  4.830E-02    80.99  34.060    PBC<MDA BA133 
    92.59        9. 212.79   1.04  5.156E-02    92.59   5.584    PBC<MDA TH234 
    93.35        8. 244.28   1.04  5.171E-02    93.35   5.561    PBC<MDA AC228 
    97.50        9. 201.01   1.05  5.240E-02    97.50  30.000    PBC<MDA Gd153 
    99.50        9. 194.99   1.05  5.266E-02    99.50  15.000    PBC<MDA Np239 
   103.20        9. 188.57   1.05  5.303E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  3.907E-01 Np239 
   103.70        9. 182.47   1.05  5.307E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  3.909E-01 Np239 
   105.31        9. 180.46   1.05  5.318E-02   105.31  21.200    PBC<MDA EU155 
   106.13        7. 172.06   1.05  5.323E-02   106.13  22.700    PBC<MDA Np239 
   123.10        7.  88.53   1.07  5.296E-02   123.10  40.790    PBC<MDA EU154 
   131.29        5. 294.34   1.08  5.216E-02   131.29  18.000    PBC<MDA PA234 
   145.44        9. 143.20   1.09  5.012E-02   145.44  48.200    PBC<MDA CE141 
   163.38       12.  97.28   1.11  4.676E-02   163.38   5.080    PBC<MDA U235  
   165.85        2. 649.47   1.11  4.736E-02   165.85  79.900    PBC<MDA CE139 
   235.97        6. 216.37   1.18  3.760E-02   235.97  12.300    PBC<MDA TH227 
   256.24        7. 101.37   1.20  3.558E-02   256.24   7.000    PBC<MDA TH227 
   263.70        6.  94.28   1.20  3.489E-02   263.70   0.006    PBC<MDA Cd113m
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   265.83        4. 156.35   1.20  3.470E-02   265.83  50.000    PBC<MDA BI210M
   277.28        8. 109.44   1.21  3.372E-02   277.28   6.310    PBC<MDA TL208 
   328.76        8. 133.41   1.26  2.999E-02   328.76  20.300    PBC<MDA La140 
   333.44        8. 142.48   1.27  2.970E-02   333.44  15.510    PBC<MDA Cf249 
   338.32        6. 192.22   1.27  2.940E-02   338.32  12.010    PBC<MDA AC228 
   340.57        8. 159.08   1.27  2.927E-02   340.57  46.900    PBC<MDA Cs136 
   351.93       -4. 178.47   1.28  2.860E-02   351.93  37.600    PBC<MDA PB214 
   427.88       14.  41.92   1.35  2.491E-02   427.88  29.600  1.018E+00 SB125 
   433.94        4. 127.11   1.35  2.466E-02   433.94  90.480    PBC<MDA AG108M
   453.88       10.  33.41   1.37  2.388E-02   453.88  65.000  3.475E-01 PM146 
   477.60        6. 125.20   1.39  2.301E-02   477.60  10.520    PBC<MDA BE7   
   511.86       71.  14.01   2.67  2.188E-02   511.86  20.000  9.012E+00 RH106 
   537.26        2. 332.46   1.44  2.112E-02   537.26  24.390    PBC<MDA Ba140 
   583.02       -2. 350.51   1.48  1.989E-02   583.02  84.500    PBC<MDA TL208 
   618.06        9. 159.85   1.51  1.904E-02   618.06  99.100    PBC<MDA PM144 
   621.92       10. 157.62   1.51  1.896E-02   621.92   9.930    PBC<MDA RH106 
   636.97        9.  88.87   1.53  1.862E-02   636.97   7.170    PBC<MDA I131  
   696.54        6. 108.24   1.58  1.741E-02   696.54  99.000    PBC<MDA PM144 
   702.63        5. 140.68   1.58  1.730E-02   702.63  97.900    PBC<MDA NB94  
   722.79       18.  23.57   1.60  1.693E-02   722.79  10.810  5.463E+00 SB124 
                                               722.94  90.840  6.502E-01 AG108M
                                               723.36  20.220  2.922E+00 EU154 
   747.16        2. 207.02   1.62  1.651E-02   747.16  34.000    PBC<MDA PM146 
   756.73        2. 264.33   1.62  1.635E-02   756.73  54.460    PBC<MDA ZR95  
   766.41        5. 152.33   1.63  1.620E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  6.223E+01 PA234M
   778.92        2. 255.77   1.64  1.600E-02   778.92  12.940    PBC<MDA EU152 
   871.10        8.  35.36   1.71  1.468E-02   871.10  99.890  3.030E-01 NB94  
   873.23       -1. 786.40   1.72  1.465E-02   873.23  12.270    PBC<MDA EU154 
   880.53        3. 149.00   1.72  1.456E-02   880.53   6.000    PBC<MDA PA234 
   898.04        5.  51.15   1.74  1.434E-02   898.04  93.700    PBC<MDA Y88   
   964.11       11.  30.15   1.79  1.357E-02   964.11  14.605  3.083E+00 EU152 
  1050.36        6. 104.34   1.85  1.269E-02  1050.36   1.560    PBC<MDA RH106 
  1099.25        8.  35.36   1.89  1.224E-02  1099.25  56.500  6.425E-01 FE59  
  1112.07       11.  30.15   1.89  1.213E-02  1112.07  13.644  3.692E+00 EU152 
  1221.41        3. 176.21   1.97  1.126E-02  1221.41  27.000    PBC<MDA Ta182 
  1238.28        7.  41.36   1.98  1.114E-02  1238.28  66.070    PBC<MDA Co56  
  1313.00        7.  37.80   2.03  1.063E-02  1313.00  21.000    PBC<MDA TL210 
  1408.00       -1. 536.62   2.10  1.004E-02  1408.00  21.005    PBC<MDA EU152 
  1460.13        4. 108.85   2.13  9.749E-03  1460.83  10.670    PBC<MDA K40   
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.80    46.54        70.        -4.    -0.002   300.00   0.998s
 TH-227    200.20    50.14        64.         2.     0.001   570.09   1.001s
 AM-241    237.77    59.54        17.         6.     0.003   114.53   1.010s
 TH-234    252.77    63.29        23.        16.     0.009    49.28   1.014 
 Sn-126    256.74    64.28        71.        -9.    -0.005   131.65   1.015s
 BA-133    323.56    80.99        30.         1.     0.001   989.68   1.031s
 Np-237    345.55    86.49       194.       -12.    -0.007   167.54   1.036 
 EU-155    345.76    86.54       206.       -12.    -0.007   172.47   1.036 
 Sn-126    347.35    86.94       218.       -12.    -0.007   177.21   1.037s
 Sn-126    349.87    87.57       230.       -12.    -0.007   181.75   1.037s
 Cd-109    351.75    88.04       242.       -12.    -0.007   186.21   1.038s
 Nd-147    363.99    91.10       254.       -12.    -0.007   190.13   1.041s
 TH-234    369.94    92.59       174.         9.     0.005   212.79   1.042s
 AC-228    372.98    93.35       166.         8.     0.004   244.28   1.043 
 Gd-153    389.58    97.50       156.         9.     0.005   201.01   1.047s
 Np-239    397.58    99.50       147.         9.     0.005   194.99   1.049s
 Gd-153    412.37   103.20       138.         9.     0.005   188.57   1.052s
 Np-239    414.37   103.70       129.         9.     0.005   182.47   1.053s
 EU-155    420.82   105.31       120.         9.     0.005   180.46   1.054s
 Np-239    424.09   106.13        76.         7.     0.004   172.06   1.055s
 CO-57     487.80   122.06        43.         0.     0.000  1000.00   1.070s
 EU-154    491.95   123.10        18.         7.     0.004    88.53   1.071s
 PA-234    524.72   131.29        85.         5.     0.003   294.34   1.079s
 HF-181    531.64   133.02        90.         0.     0.000  1000.00   1.081 
 CE-144    533.69   133.54        90.         0.     0.000  1000.00   1.081s
 HF-181    544.74   136.30        90.         0.     0.000  1000.00   1.084s
 CO-57     545.43   136.47        90.         0.     0.000  1000.00   1.084s
 Tc-99m    561.57   140.51        90.         0.     0.000  1000.00   1.088s
 U-235     574.67   143.79        90.         0.     0.000  1000.00   1.091s
 CE-141    581.29   145.44        84.         9.     0.005   143.20   1.092s
 Ba-140    650.15   162.66        84.       -12.    -0.007   107.78   1.108 
 U-235     653.03   163.38        58.        12.     0.006    97.28   1.109s
 CE-139    662.92   165.85        65.         2.     0.001   649.47   1.111s
 Cf-251    705.90   176.60        40.        -3.    -0.002   360.62   1.122s
 U-235     742.37   185.72        40.        -4.    -0.002   278.36   1.130s
 TH-229    773.52   193.51        52.       -14.    -0.008   102.53   1.137s
 U-235     820.80   205.33        32.       -10.    -0.006   115.18   1.148s
 Cf-251    907.45   227.00        36.        -2.    -0.001   591.61   1.168s
 TH-227    943.33   235.97        72.         6.     0.003   216.37   1.176s
 PB-212    953.97   238.63       100.       -17.    -0.009    82.79   1.179s
 PB-214    967.43   242.00        97.        -9.    -0.005   151.88   1.182s
 TH-227   1024.39   256.24        12.         7.     0.004   101.37   1.195s
 Cd-113m  1054.23   263.70        13.         6.     0.003    94.28   1.202 
 BI-210M  1062.75   265.83        22.         4.     0.002   156.35   1.204s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   1108.55   277.28        39.         8.     0.005   109.44   1.215s
 I-131    1136.61   284.30        24.        -2.    -0.001   484.77   1.221s
 PB-214   1179.77   295.09       191.       -18.    -0.010    54.78   1.231s
 TL-210   1183.41   296.00       199.       -13.    -0.007   157.79   1.231 
 PB-212   1199.52   300.03       212.       -13.    -0.007   162.15   1.235 
 PA-231   1199.68   300.07       225.       -13.    -0.007   166.86   1.235 
 PA-233   1200.12   300.18       237.       -13.    -0.007   171.45   1.235 
 PA-231   1210.00   302.65       250.       -13.    -0.007   178.65   1.237s
 BA-133   1210.81   302.85       263.         0.     0.000  1000.00   1.238s
 Ba-140   1218.80   304.85       263.         0.     0.000  1000.00   1.240s
 BI-210M  1218.99   304.90       263.         0.     0.000  1000.00   1.240s
 Ir-192   1233.16   308.44       263.         0.     0.000  1000.00   1.243s
 Ir-192   1265.35   316.49        85.       -11.    -0.006   117.30   1.250s
 CR-51    1279.73   320.08        64.       -13.    -0.007    79.32   1.253 
 La-140   1314.43   328.76        48.         8.     0.004   133.41   1.261s
 Cf-249   1333.15   333.44        55.         8.     0.004   142.48   1.265s
 AC-228   1352.66   338.32        64.         6.     0.003   192.22   1.270s
 Cs-136   1361.66   340.57        70.         8.     0.004   159.08   1.272s
 EU-152   1376.53   344.29       118.       -11.    -0.006   144.42   1.275s
 PB-214   1407.11   351.93        32.        -4.    -0.002   178.47   1.282s
 BA-133   1423.37   356.00        48.       -12.    -0.007    87.83   1.285s
 I-131    1457.31   364.48        20.        -7.    -0.004   130.67   1.293 
 BA-133   1534.73   383.84        69.       -12.    -0.007   101.53   1.310s
 Cf-249   1551.17   387.95        92.       -14.    -0.008    97.56   1.314 
 SB-125   1710.86   427.88         4.        14.     0.008    41.92   1.349s
 AG-108M  1735.10   433.94         4.         4.     0.002   127.11   1.354s
 PM-146   1814.87   453.88         0.        10.     0.005    33.41   1.372s
 Ir-192   1871.59   468.06        17.        -8.    -0.005   107.70   1.384s
 BE-7     1909.73   477.60        22.         6.     0.003   125.20   1.392s
 HF-181   1927.34   482.00        28.         0.     0.000  1000.00   1.396s
 La-140   1947.43   487.02         6.         0.     0.000  1000.00   1.400s
 RU-103   1987.56   497.05        18.        -2.    -0.001   219.33   1.409s
 RH-106   2046.81   511.86        14.        71.     0.039    14.01   2.672s
 Kr-85    2055.27   513.98        85.         0.     0.000  1000.00   1.424s
 Ba-140   2148.39   537.26         9.         2.     0.001   332.46   1.444s
 CS-134   2252.30   563.24        28.       -12.    -0.007    94.28   1.466s
 CS-134   2276.64   569.32        28.        -9.    -0.005    89.58   1.471s
 PA-234   2277.24   569.47        37.         0.     0.000  1000.00   1.471s
 BI-207   2278.16   569.70        46.        -8.    -0.004    87.42   1.471s
 TL-208   2331.45   583.02        10.        -2.    -0.001   350.51   1.482s
 SB-125   2401.36   600.50        96.       -12.    -0.006   122.52   1.497s
 SB-124   2410.29   602.73       107.       -12.    -0.006   129.18   1.499s
 CS-134   2418.21   604.71       119.       -12.    -0.006   135.52   1.500s
 BI-214   2436.61   609.31       138.       -18.    -0.010    37.46   1.505s
 RU-103   2440.56   610.30       142.         0.     0.000  1000.00   1.505s
 AG-108M  2456.49   614.28       142.         0.     0.000  1000.00   1.508s
 PM-144   2471.62   618.06       101.         9.     0.005   159.85   1.512s
 RH-106   2487.04   621.92       113.        10.     0.005   157.62   1.515s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125   2542.94   635.89        23.       -11.    -0.006    67.20   1.526 
 I-131    2547.28   636.97        28.         9.     0.005    88.87   1.527s
 AG-110M  2630.43   657.76        23.        -7.    -0.004   117.32   1.544s
 CS-137   2646.03   661.66        43.       -10.    -0.006    98.32   1.548s
 PM-144   2785.58   696.54        22.         6.     0.004   108.24   1.576s
 NB-94    2809.93   702.63        24.         5.     0.003   140.68   1.581s
 SB-124   2890.57   722.79         0.        18.     0.010    23.57   1.598s
 AG-108M  2891.17   722.94        18.         0.     0.000  1000.00   1.598s
 EU-154   2892.86   723.36        18.         0.     0.000  1000.00   1.598s
 ZR-95    2896.22   724.20        18.         0.     0.000  1000.00   1.599s
 BI-212   2908.11   727.17        26.        -6.    -0.003   135.09   1.601s
 PM-146   2942.31   735.72        14.        -4.    -0.002   197.63   1.608s
 PM-146   2988.08   747.16         5.         2.     0.001   207.02   1.617s
 ZR-95    3026.36   756.73         5.         2.     0.001   264.33   1.625s
 AG-110M  3055.23   763.94        24.       -10.    -0.006    76.16   1.631s
 PA-234M  3065.10   766.41        30.         5.     0.003   152.33   1.633s
 EU-152   3115.14   778.92         5.         2.     0.001   255.77   1.643s
 BI-212   3141.15   785.42        21.        -8.    -0.005    86.77   1.648s
 CS-134   3182.96   795.87        18.        -3.    -0.002   208.17   1.656s
 TL-210   3197.88   799.60        21.         0.     0.000  1000.00   1.659s
 CS-134   3207.29   801.95        21.         0.     0.000  1000.00   1.661s
 CO-58    3242.59   810.78        20.        -8.    -0.005    84.64   1.668s
 La-140   3262.58   815.77        28.        -2.    -0.001   424.40   1.672s
 Cs-136   3273.50   818.50        30.         0.     0.000  1000.00   1.674s
 MN-54    3338.91   834.85        10.         0.     0.000  1000.00   1.687s
 Co-56    3386.61   846.77        10.        -3.    -0.002   238.82   1.696s
 NB-94    3483.94   871.10         0.         8.     0.004    35.36   1.715s
 EU-154   3492.47   873.23         9.        -1.     0.000   786.40   1.717s
 PA-234   3521.68   880.53        11.         3.     0.002   149.00   1.722s
 PA-234   3532.53   883.24        14.         0.     0.000  1000.00   1.724s
 AG-110M  3538.30   884.68        14.         0.     0.000  1000.00   1.725s
 Sc-46    3556.69   889.28        25.        -9.    -0.005    89.95   1.729s
 Y-88     3591.74   898.04         1.         5.     0.003    51.15   1.736s
 AC-228   3643.88   911.07        10.        -2.    -0.001   354.73   1.746s
 AG-110M  3749.60   937.49         5.        -3.    -0.002    85.35   1.766s
 PA-234   3783.72   946.02        10.        -5.    -0.003   146.06   1.772s
 EU-152   3856.11   964.11         0.        11.     0.006    30.15   1.786s
 AC-228   3875.56   968.97        20.        -7.    -0.004    44.18   1.790s
 EU-154   3985.03   996.33        11.        -2.    -0.001   287.75   1.810s
 PA-234M  4003.71  1001.00        12.         0.     0.000  1000.00   1.814s
 EU-154   4018.82  1004.77        24.        -9.    -0.005    83.96   1.816s
 Co-56    4151.13  1037.84        16.        -7.    -0.004    43.87   1.841s
 Cs-136   4192.07  1048.07        20.        -5.    -0.003   134.16   1.848s
 RH-106   4201.23  1050.36        19.         6.     0.004   104.34   1.850 
 BI-207   4254.46  1063.66        11.        -5.    -0.003   165.68   1.860s
 Ga-68    4309.44  1077.40         5.        -1.    -0.001   403.11   1.870s
 FE-59    4396.88  1099.25         0.         8.     0.004    35.36   1.886s
 EU-152   4448.20  1112.07         0.        11.     0.006    30.15   1.895s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 ZN-65    4462.09  1115.55        11.         0.     0.000  1000.00   1.897s
 BI-214   4481.06  1120.29        15.        -4.    -0.002   119.19   1.901s
 Sc-46    4482.12  1120.55        11.         0.     0.000  1000.00   1.901s
 Ta-182   4485.12  1121.30        11.         0.     0.000  1000.00   1.901s
 CO-60    4692.96  1173.24        11.        -1.     0.000   498.92   1.938s
 Ta-182   4756.25  1189.05        23.       -14.    -0.008    86.70   1.949s
 Ta-182   4885.75  1221.41         6.         3.     0.002   176.21   1.972s
 Co-56    4953.27  1238.28         0.         7.     0.004    41.36   1.984s
 NA-22    5098.35  1274.53        11.        -7.    -0.004    74.69   2.008s
 EU-154   5098.39  1274.54        19.         0.     0.000  1000.00   2.008s
 FE-59    5166.65  1291.60        12.        -2.    -0.001   188.56   2.020 
 TL-210   5252.32  1313.00         0.         7.     0.004    37.80   2.034s
 CO-60    5330.37  1332.50         0.         0.     0.000  1000.00   2.047s
 AG-110M  5537.69  1384.30         0.         0.     0.000  1000.00   2.082s
 EU-152   5632.56  1408.00         1.        -1.     0.000   536.62   2.097s
 K-40     5844.03  1460.83         8.         4.     0.002   108.85   2.131s
 La-140   6385.95  1596.21         6.        -3.    -0.002   144.05   2.215s
 BI-214   7059.65  1764.49        12.        -6.    -0.003    95.96   2.314s
 Y-88     7346.20  1836.06         6.        -5.    -0.003   124.92   2.354s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   1.3003E+00                                      5.31E+01             
                           477.60 1.300E+00 ?(  5.675E+00 1.25E+02 1.05E+01 G  
 
NA-22    C  -3.7456E-01                                      9.50E+02             
                          1274.53-3.746E-01 ?(  9.397E-01 7.47E+01 9.99E+01 G  
 
K-40     N   2.2165E+00                                      4.66E+11             
                          1460.83 2.216E+00 ?(P 8.421E+00 1.09E+02 1.07E+01 G  
 
Sc-46    F  -3.2699E-01                                      8.38E+01             
                           889.28-3.270E-01 ?(  1.000E+00 8.99E+01 1.00E+02 G  
                          1120.55 0.000E+00 +   8.370E-01 1.00E+03 1.00E+02 G  
 
CR-51    F  -2.3141E+00                                      2.77E+01             
                           320.08-2.314E+00 &(P 7.305E+00 7.93E+01 9.94E+00 G  
 
FE-59    F   6.4250E-01                                      4.45E+01             
                          1099.25 6.425E-01 ?(  5.919E-01 3.54E+01 5.65E+01 G  
                          1291.60-1.795E-01 - P 2.211E+00 1.89E+02 4.32E+01 G  

                                 (Page 9 of 20)

Page 1530 of 1765



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:56 PMPage  8
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191380.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Co-56    C   1.3195E-01                                      7.73E+01             
                           846.77-1.111E-01 ?(  6.463E-01 2.39E+02 9.99E+01 G  
                          1238.28 4.996E-01 ?(P 5.564E-01 4.14E+01 6.61E+01 G  
                          1037.84-2.257E+00 + P 6.615E+00 4.39E+01 1.41E+01 G  
                          1771.35 2.156E-01 %   8.459E+00 1.04E+03 1.55E+01  A 
 
CO-58    C  -2.9531E-01                                      7.09E+01             
                           810.78-2.953E-01 ?(  8.479E-01 8.46E+01 9.95E+01 G  
 
NB-94    I   2.3694E-01                                      7.41E+06             
                           702.63 1.695E-01 ?(  8.352E-01 1.41E+02 9.79E+01 G  
                           871.10 3.030E-01 ?(  2.792E-01 3.54E+01 9.99E+01 G  
 
ZR-95    I   1.2116E-01                                      6.40E+01             
                           756.73 1.212E-01 ?(P 8.228E-01 2.64E+02 5.45E+01 G  
                           724.20 0.000E+00 -   1.673E+00 1.00E+03 4.42E+01 G  
 
NB-95    I  -1.1451E-02                                      6.40E+01             
                           765.79-1.145E-02 %(  1.045E+00 2.53E+03 9.98E+01 G  
 
RU-103   I  -4.3634E-02                                      3.93E+01             
                           497.05-4.363E-02 ?(P 6.085E-01 2.19E+02 9.09E+01 G  
                           610.30 0.000E+00 +   2.924E+01 1.00E+03 5.75E+00 GA 
 
RH-106   I   4.8947E+00                                      3.74E+02             
                           621.92 2.872E+00 ?(  1.540E+01 1.58E+02 9.93E+00 G  
                          1050.36 1.777E+01 ?(  6.410E+01 1.04E+02 1.56E+00 G  
                           511.86 9.012E+00 ?   2.557E+00 1.40E+01 2.00E+01 GA 
 
AG-108M  C   9.1299E-02                                      1.53E+05             
                           433.94 9.130E-02 ?(  3.090E-01 1.27E+02 9.05E+01 G  
                           722.94 0.000E+00 -   8.121E-01 1.00E+03 9.08E+01 G  
                           614.28 0.000E+00 -   1.880E+00 1.00E+03 8.98E+01 G  
 
SN-113   F  -2.2576E-02                                      1.15E+02             
                           391.69-2.258E-02 %(P 1.565E+00 1.15E+03 6.40E+01 G  
 
SB-124   F   2.3557E-01                                      6.02E+01             
                           602.73-3.395E-01 ?(  1.487E+00 1.29E+02 9.83E+01 G  
                          1690.98-3.047E-02 % P 9.906E-01 2.04E+03 4.78E+01 G  
                           722.79 5.463E+00 ?(  2.237E+00 2.36E+01 1.08E+01 G  
 
SB-125   I   1.0179E+00                                      1.01E+03             
                           427.88 1.018E+00 ?(P 9.483E-01 4.19E+01 2.96E+01 G  
                           600.50-1.861E+00 -   7.726E+00 1.23E+02 1.79E+01 G  
                           635.89-2.986E+00 -   6.644E+00 6.72E+01 1.13E+01 G  
                           463.37-4.675E-02 % P 4.843E+00 1.62E+03 1.05E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:56 PMPage  9
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191380.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
I-131    I   1.4587E-01                                      8.02E+00             
                           364.48-1.706E-01 ?(  5.738E-01 1.31E+02 8.17E+01 G  
                           284.30-5.459E-01 +   6.971E+00 4.85E+02 6.14E+00 G  
                           636.97 3.752E+00 ?(P 1.130E+01 8.89E+01 7.17E+00 G  
 
Gd-153   F   3.6356E-01                                      2.42E+02             
                            97.50 3.150E-01 ?(  2.153E+00 2.01E+02 3.00E+01 G  
                           103.20 4.304E-01 ?(  2.762E+00 1.89E+02 2.18E+01 G  
 
Ga-68    C  -2.1104E+00                                      4.71E-02             
                          1077.40-2.110E+00 ?(  2.132E+01 4.03E+02 3.30E+00 G  
 
BA-133   F  -3.7304E-01                                      3.85E+03             
                           356.00-3.730E-01 ?(  1.104E+00 8.78E+01 6.20E+01 G  
                           302.85 0.000E+00 &   7.474E+00 1.00E+03 1.83E+01 G  
                           383.84-2.783E+00 +   9.554E+00 1.02E+02 8.94E+00 GA 
                            80.99 3.501E-02 + P 9.529E-01 9.90E+02 3.41E+01 GA 
 
CS-134   I  -1.2383E-01                                      7.54E+02             
                           795.87-1.238E-01 ?(  9.279E-01 2.08E+02 8.55E+01 G  
                           604.71-3.430E-01 +   1.575E+00 1.36E+02 9.76E+01 G  
                           569.32-1.606E+00 +   4.884E+00 8.96E+01 1.54E+01 G  
                           801.95 0.000E+00 +   9.833E+00 1.00E+03 8.69E+00 G  
                           563.24-4.071E+00 +   8.926E+00 9.43E+01 8.35E+00 G  
 
CS-137   I  -3.6024E-01                                      1.10E+04             
                           661.66-3.602E-01 ?(  1.203E+00 9.83E+01 8.52E+01 G  
 
CE-139   F   2.5968E-02                                      1.38E+02             
                           165.85 2.597E-02 ?(  5.918E-01 6.49E+02 7.99E+01 G  
 
Ba-140   I   2.0280E-01                                      1.28E+01             
                           537.26 2.028E-01 ?(P 1.810E+00 3.32E+02 2.44E+01 G  
                           162.66-2.381E+00 +   8.674E+00 1.08E+02 6.22E+00 G  
                           304.85 0.000E+00 -   3.208E+01 1.00E+03 4.29E+00 G  
 
La-140   I  -4.6589E-02                                      1.28E+01             
                          1596.21-2.039E-01 ?(P 9.177E-01 1.44E+02 9.54E+01 G  
                           487.02 0.000E+00 +   7.428E-01 1.00E+03 4.55E+01 G  
                           328.76 6.927E-01 ?(  3.178E+00 1.33E+02 2.03E+01 G  
                           815.77-2.778E-01 +   4.243E+00 4.24E+02 2.33E+01 G  
 
CE-141   I   2.1385E-01                                      3.25E+01             
                           145.44 2.139E-01 &(  1.045E+00 1.43E+02 4.82E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:56 PMPage 10
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191380.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PM-144   C   2.3875E-01                                      3.63E+02             
                           696.54 2.095E-01 ?(  7.837E-01 1.08E+02 9.90E+01 G  
                           618.06 2.680E-01 &(  1.461E+00 1.60E+02 9.91E+01 G  
 
EU-152   F   1.4570E+00                                      4.94E+03             
                           121.78-2.443E-02 %(  1.215E+00 1.39E+03 2.86E+01 G  
                           344.29-7.837E-01 +   3.842E+00 1.44E+02 2.65E+01 G  
                          1112.07 3.692E+00 ?(  2.474E+00 3.02E+01 1.36E+01 G  
                           778.92 5.367E-01 ?(  3.524E+00 2.56E+02 1.29E+01 G  
                           964.11 3.083E+00 ?(  2.066E+00 3.02E+01 1.46E+01 G  
                           244.69 9.986E-02 %   1.006E+01 2.89E+03 7.58E+00 G  
                          1408.00-1.501E-01 + P 1.941E+00 5.37E+02 2.10E+01 GA 
 
EU-154   I   1.9149E-01                                      3.14E+03             
                           123.10 1.915E-01 &(  5.782E-01 8.85E+01 4.08E+01 G  
                          1274.54 0.000E+00 -   3.314E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 -   3.650E+00 1.00E+03 2.02E+01 G  
                           873.23-2.114E-01 - P 5.080E+00 7.86E+02 1.23E+01 G  
                          1004.77-2.097E+00 +   5.958E+00 8.40E+01 1.80E+01 G  
                           996.33-6.604E-01 +   7.104E+00 2.88E+02 1.06E+01 G  
 
EU-155   I   4.3173E-01                                      1.81E+03             
                           105.31 4.317E-01 ?(P 2.654E+00 1.80E+02 2.12E+01 G  
                            86.54-4.315E-01 +   2.515E+00 1.72E+02 3.07E+01 G  
 
Ta-182   F   2.6568E-01                                      1.14E+02             
                          1121.30 0.000E+00 ?(  2.399E+00 1.00E+03 3.49E+01 G  
                          1221.41 6.091E-01 ?(  2.522E+00 1.76E+02 2.70E+01 G  
                          1189.05-4.042E+00 +   7.421E+00 8.67E+01 1.62E+01 G  
 
Hg-203   F   6.7731E-03                                      4.66E+01             
                           279.20 6.773E-03 &(  6.879E-01 2.84E+03 8.15E+01 G  
 
TL-208   N   1.0507E-01                                      6.98E+02             
                           583.02-5.207E-02 ?(P 5.663E-01 3.51E+02 8.45E+01 G  
                           277.28 2.209E+00 &(P 8.260E+00 1.09E+02 6.31E+00 G  
                           860.56-9.440E-02 % P 5.335E+00 1.67E+03 1.24E+01 G  
 
PM-146   C   3.0744E-01                                      2.02E+03             
                           453.88 3.475E-01 &(P 2.638E-01 3.34E+01 6.50E+01 G  
                           747.16 2.309E-01 ?(  1.264E+00 2.07E+02 3.40E+01 G  
                           735.72-6.042E-01 - P 2.986E+00 1.98E+02 2.25E+01 G  
 
Y-88     F  -3.6969E-01                                      1.07E+02             
                          1836.06-3.697E-01 ?(  1.001E+00 1.25E+02 9.92E+01 G  
                           898.04 2.137E-01 + P 3.047E-01 5.12E+01 9.37E+01 G  

                                 (Page 12 of 20)

Page 1533 of 1765



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:56 PMPage 11
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191380.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cd-113m      1.5922E+03                                      5.33E+03             
                           263.70 1.592E+03 &(  5.178E+03 9.43E+01 6.00E-03   K
 
Cd-109   F  -3.4720E+00                                      4.53E+02             
                            88.04-3.472E+00 ?(  2.183E+01 1.86E+02 3.79E+00 G  
 
Cf-251   T  -2.3948E-01                                      3.28E+05             
                           176.60-2.395E-01 ?(  2.321E+00 3.61E+02 1.70E+01 G  
                           227.00-4.571E-01 +   7.009E+00 5.92E+02 6.30E+00 GA 
 
Cf-249   T  -1.9379E-01                                      1.28E+05             
                           387.95-4.552E-01 ?(  1.495E+00 9.76E+01 6.60E+01 G  
                           333.44 9.187E-01 ?(  4.498E+00 1.42E+02 1.55E+01 G  
 
Sn-126      -1.3409E+00                                      3.65E+07             
                            87.57-3.516E-01 +   2.159E+00 1.82E+02 3.75E+01 GA 
                            64.28-1.341E+00 ?(  6.024E+00 1.32E+02 9.70E+00 G  
                            86.94-1.463E+00 +   8.757E+00 1.77E+02 9.04E+00 GA 
 
PB-210   N  -2.0293E+00                                      8.14E+03             
                            46.54-2.029E+00  (  2.115E+01 3.00E+02 4.25E+00 G  
 
PB-212   N  -5.6966E-01                                      6.98E+02             
                           238.63-5.697E-01 ?(P 1.695E+00 8.28E+01 4.33E+01 G  
                           300.03-6.828E+00 +   3.738E+01 1.62E+02 3.28E+00 GA 
 
PB-214   N  -2.2686E-01                                      5.84E+05             
                           351.93-2.269E-01 ?(P 1.510E+00 1.78E+02 3.76E+01 G  
                           295.09-1.615E+00 + P 5.982E+00 5.48E+01 1.93E+01 G  
                           242.00-1.895E+00 +   9.812E+00 1.52E+02 7.43E+00 GA 
 
BI-207   C  -2.7695E-01                                      1.18E+04             
                          1063.66-2.770E-01 ?(  1.064E+00 1.66E+02 7.45E+01 G  
                           569.70-2.182E-01 + P 9.619E-01 8.74E+01 9.77E+01 G  
 
BI-212   N  -2.4304E+00                                      6.98E+02             
                           727.17-2.430E+00 ?(  1.146E+01 1.35E+02 7.55E+00 G  
                           785.42-2.212E+01 +   6.524E+01 8.68E+01 1.28E+00 GA 
 
U-235    N   8.5669E-01                                      2.57E+11             
                           143.79 0.000E+00 ?(  4.720E+00 1.00E+03 1.10E+01 G  
                           205.33-2.689E+00 +   7.818E+00 1.15E+02 5.01E+00 G  
                           163.38 2.705E+00 ?(  8.899E+00 9.73E+01 5.08E+00 G  
                           185.72-1.013E-01 &   7.549E-01 2.78E+02 5.40E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:56 PMPage 12
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191380.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-214   N  -1.1556E+00                                      5.84E+05             
                           609.31-1.156E+00 ?(P 3.602E+00 3.75E+01 4.61E+01 G  
                          1120.29-1.102E+00 + P 6.260E+00 1.19E+02 1.51E+01 G  
                          1764.49-2.463E+00 + P 8.057E+00 9.60E+01 1.54E+01 G  
 
BI-210M  T   1.4408E-01                                      1.10E+09             
                           265.83 1.441E-01 ?(  7.945E-01 1.56E+02 5.00E+01 G  
                           304.90 0.000E+00 -   4.915E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   8.7429E-02                                      2.10E+03             
                           911.07-2.702E-01 ?(  2.357E+00 3.55E+02 2.90E+01 G  
                           968.97-1.639E+00 & P 5.593E+00 4.42E+01 1.75E+01 G  
                           338.32 9.509E-01 &(P 6.306E+00 1.92E+02 1.20E+01 G  
                            93.35 1.459E+00 ? P 1.213E+01 2.44E+02 5.56E+00 XA 
 
TH-227   N   8.5862E-01                                      7.95E+03             
                           256.24 1.605E+00 ?(  4.206E+00 1.01E+02 7.00E+00 G  
                           235.97 6.807E-01 ?(  5.086E+00 2.16E+02 1.23E+01 G  
                            50.14 4.790E-01 ?(  9.577E+00 5.70E+02 8.00E+00 G  
 
TH-229   N  -4.1985E+00                                      2.68E+06             
                           193.51-4.198E+00 ?(  1.070E+01 1.03E+02 4.40E+00 G  
                           210.85-2.633E-02 % P 1.256E+01 2.31E+04 2.99E+00 G  
 
TH-234   N   3.4046E+00                                      1.63E+12             
                            92.59 1.712E+00 ?(  1.238E+01 2.13E+02 5.58E+00 G  
                            63.29 5.885E+00 &(  9.228E+00 4.93E+01 3.81E+00 G  
 
PA-231   N  -7.7027E+00                                      1.20E+07             
                           302.65-7.703E+00 &(  4.643E+01 1.79E+02 2.88E+00 G  
                           300.07-9.105E+00 +   5.128E+01 1.67E+02 2.46E+00 G  
 
PA-233   C  -6.2360E-03                                      7.82E+08             
                           312.01-6.236E-03 %(P 3.885E+00 7.93E+03 3.60E+01 G  
                           300.18-3.614E+00 +   2.091E+01 1.71E+02 6.20E+00 G  
 
PA-234   N   2.6654E-01                                      1.63E+12             
                           131.29 2.665E-01 ?(P 2.710E+00 2.94E+02 1.80E+01 G  
                           946.02-1.505E+00 +   5.252E+00 1.46E+02 1.34E+01 G  
                           569.47 0.000E+00 -   1.040E+01 1.00E+03 8.20E+00 G  
                           883.24 0.000E+00 -   8.026E+00 1.00E+03 9.60E+00 G  
                           880.53 2.120E+00 ?   1.140E+01 1.49E+02 6.00E+00 GA 
 
PA-234M  N   1.6175E+01                                      1.63E+12             
                          1001.00 0.000E+00 ?(  9.607E+01 1.00E+03 8.37E-01 G  
                           766.41 6.223E+01 ?(  3.311E+02 1.52E+02 2.94E-01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:56 PMPage 13
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191380.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AM-241   T   2.3312E-01                                      1.58E+05             
                            59.54 2.331E-01  (P 9.271E-01 1.15E+02 3.59E+01 G  
 
Np-237   F  -1.0116E+00                                      2.14E+06             
                            86.49-1.012E+00 ?(  5.730E+00 1.68E+02 1.31E+01 G  
 
Ir-192   F  -2.3826E-01                                      7.40E+01             
                           316.49-2.383E-01 ?(  9.475E-01 1.17E+02 8.70E+01 G  
                           468.06-3.831E-01 +   1.016E+00 1.08E+02 5.18E+01 G  
                           308.44 0.000E+00 +   4.370E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F   9.8948E-02                                      1.30E+01             
                           818.50 0.000E+00 ?(  1.018E+00 1.00E+03 1.00E+02 G  
                          1048.07-2.731E-01 +   1.287E+00 1.34E+02 8.00E+01 G  
                           340.57 3.099E-01 ?(  1.692E+00 1.59E+02 4.69E+01 G  
 
Np-239   T   3.3723E-01                                      2.36E+00             
                           103.70 3.909E-01 ?   2.429E+00 1.82E+02 2.40E+01 X  
                           106.13 3.372E-01 ?(  1.992E+00 1.72E+02 2.27E+01 G  
                            99.50 6.280E-01 ?   4.166E+00 1.95E+02 1.50E+01 X  
 
Nd-147       6.6867E-02                                      1.11E+01             
                           531.00 6.687E-02 %(  3.296E+00 1.81E+03 1.30E+01 G  
                            91.10-4.596E-01 &   2.950E+00 1.90E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:56 PMPage 14
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191380.An1             
                                                                                 
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54        70.        -4.    -0.002   300.00  -2.029E+00   
 TH-227      50.14        64.         2.     0.001   570.09   4.790E-01   
 AM-241      59.54        17.         6.     0.003   114.53   2.331E-01  P
 TH-234      63.29        23.        16.     0.009    49.28   5.885E+00   
 Sn-126      64.28        71.        -9.    -0.005   131.65  -1.341E+00   
 BA-133      80.99        30.         1.     0.001   989.68   3.501E-02  P
 Np-237      86.49       194.       -12.    -0.007   167.54  -1.012E+00   
 EU-155      86.54       206.       -12.    -0.007   172.47  -4.315E-01   
 Sn-126      86.94       218.       -12.    -0.007   177.21  -1.463E+00   
 Sn-126      87.57       230.       -12.    -0.007   181.75  -3.516E-01   
 Cd-109      88.04       242.       -12.    -0.007   186.21  -3.472E+00   
 Nd-147      91.10       254.       -12.    -0.007   190.13  -4.596E-01   
 TH-234      92.59       174.         9.     0.005   212.79   1.712E+00   
 AC-228      93.35       166.         8.     0.004   244.28   1.459E+00  P
 Gd-153      97.50       156.         9.     0.005   201.01   3.150E-01   
 Np-239      99.50       147.         9.     0.005   194.99   6.280E-01   
 Gd-153     103.20       138.         9.     0.005   188.57   4.304E-01   
 Np-239     103.70       129.         9.     0.005   182.47   3.909E-01   
 EU-155     105.31       120.         9.     0.005   180.46   4.317E-01  P
 Np-239     106.13        76.         7.     0.004   172.06   3.372E-01   
 EU-154     123.10        18.         7.     0.004    88.53   1.915E-01   
 PA-234     131.29        85.         5.     0.003   294.34   2.665E-01  P
 CE-141     145.44        84.         9.     0.005   143.20   2.139E-01   
 Ba-140     162.66        84.       -12.    -0.007   107.78  -2.381E+00   
 U-235      163.38        58.        12.     0.006    97.28   2.705E+00   
 CE-139     165.85        65.         2.     0.001   649.47   2.597E-02   
 Cf-251     176.60        40.        -3.    -0.002   360.62  -2.395E-01   
 U-235      185.72        40.        -4.    -0.002   278.36  -1.013E-01   
 TH-229     193.51        52.       -14.    -0.008   102.53  -4.198E+00   
 U-235      205.33        32.       -10.    -0.006   115.18  -2.689E+00   
 Cf-251     227.00        36.        -2.    -0.001   591.61  -4.571E-01   
 TH-227     235.97        72.         6.     0.003   216.37   6.807E-01   
 PB-212     238.63       100.       -17.    -0.009    82.79  -5.697E-01  P
 PB-214     242.00        97.        -9.    -0.005   151.88  -1.895E+00   
 TH-227     256.24        12.         7.     0.004   101.37   1.605E+00   
 Cd-113m    263.70        13.         6.     0.003    94.28   1.592E+03   
 BI-210M    265.83        22.         4.     0.002   156.35   1.441E-01   
 TL-208     277.28        39.         8.     0.005   109.44   2.209E+00  P
 I-131      284.30        24.        -2.    -0.001   484.77  -5.459E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:56 PMPage 15
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191380.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PB-214     295.09       191.       -18.    -0.010    54.78  -1.615E+00  P
 TL-210     296.00       199.       -13.    -0.007   157.79  -2.800E-01   
 PB-212     300.03       212.       -13.    -0.007   162.15  -6.828E+00   
 PA-231     300.07       225.       -13.    -0.007   166.86  -9.105E+00   
 PA-233     300.18       237.       -13.    -0.007   171.45  -3.614E+00   
 PA-231     302.65       250.       -13.    -0.007   178.65  -7.703E+00   
 Ir-192     316.49        85.       -11.    -0.006   117.30  -2.383E-01   
 CR-51      320.08        64.       -13.    -0.007    79.32  -2.314E+00  P
 La-140     328.76        48.         8.     0.004   133.41   6.927E-01   
 Cf-249     333.44        55.         8.     0.004   142.48   9.187E-01   
 AC-228     338.32        64.         6.     0.003   192.22   9.509E-01  P
 Cs-136     340.57        70.         8.     0.004   159.08   3.099E-01   
 PB-214     351.93        32.        -4.    -0.002   178.47  -2.269E-01  P
 BA-133     356.00        48.       -12.    -0.007    87.83  -3.730E-01   
 I-131      364.48        20.        -7.    -0.004   130.67  -1.706E-01   
 BA-133     383.84        69.       -12.    -0.007   101.53  -2.783E+00   
 Cf-249     387.95        92.       -14.    -0.008    97.56  -4.552E-01   
 AG-108M    433.94         4.         4.     0.002   127.11   9.130E-02   
 Ir-192     468.06        17.        -8.    -0.005   107.70  -3.831E-01   
 BE-7       477.60        22.         6.     0.003   125.20   1.300E+00   
 RU-103     497.05        18.        -2.    -0.001   219.33  -4.363E-02  P
 RH-106     511.86        14.        71.     0.039    14.01   9.012E+00   
 Ba-140     537.26         9.         2.     0.001   332.46   2.028E-01  P
 CS-134     563.24        28.       -12.    -0.007    94.28  -4.071E+00   
 CS-134     569.32        28.        -9.    -0.005    89.58  -1.606E+00   
 BI-207     569.70        46.        -8.    -0.004    87.42  -2.182E-01  P
 TL-208     583.02        10.        -2.    -0.001   350.51  -5.207E-02  P
 SB-124     602.73       107.       -12.    -0.006   129.18  -3.395E-01   
 CS-134     604.71       119.       -12.    -0.006   135.52  -3.430E-01   
 BI-214     609.31       138.       -18.    -0.010    37.46  -1.156E+00  P
 PM-144     618.06       101.         9.     0.005   159.85   2.680E-01   
 RH-106     621.92       113.        10.     0.005   157.62   2.872E+00   
 I-131      636.97        28.         9.     0.005    88.87   3.752E+00  P
 AG-110M    657.76        23.        -7.    -0.004   117.32  -2.217E-01  P
 CS-137     661.66        43.       -10.    -0.006    98.32  -3.602E-01   
 PM-144     696.54        22.         6.     0.004   108.24   2.095E-01   
 NB-94      702.63        24.         5.     0.003   140.68   1.695E-01   
 SB-124     722.79         0.        18.     0.010    23.57   5.463E+00   
 BI-212     727.17        26.        -6.    -0.003   135.09  -2.430E+00   
 ZR-95      756.73         5.         2.     0.001   264.33   1.212E-01  P
 AG-110M    763.94        24.       -10.    -0.006    76.16  -1.536E+00   
 PA-234M    766.41        30.         5.     0.003   152.33   6.223E+01   
 BI-212     785.42        21.        -8.    -0.005    86.77  -2.212E+01   
 CS-134     795.87        18.        -3.    -0.002   208.17  -1.238E-01   
 CO-58      810.78        20.        -8.    -0.005    84.64  -2.953E-01   
 La-140     815.77        28.        -2.    -0.001   424.40  -2.778E-01   
 Co-56      846.77        10.        -3.    -0.002   238.82  -1.111E-01   
 NB-94      871.10         0.         8.     0.004    35.36   3.030E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:56 PMPage 16
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191380.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154     873.23         9.        -1.     0.000   786.40  -2.114E-01  P
 PA-234     880.53        11.         3.     0.002   149.00   2.120E+00   
 Sc-46      889.28        25.        -9.    -0.005    89.95  -3.270E-01   
 Y-88       898.04         1.         5.     0.003    51.15   2.137E-01  P
 AC-228     911.07        10.        -2.    -0.001   354.73  -2.702E-01   
 AG-110M    937.49         5.        -3.    -0.002    85.35  -3.800E-01  P
 PA-234     946.02        10.        -5.    -0.003   146.06  -1.505E+00   
 AC-228     968.97        20.        -7.    -0.004    44.18  -1.639E+00  P
 EU-154     996.33        11.        -2.    -0.001   287.75  -6.604E-01   
 EU-154    1004.77        24.        -9.    -0.005    83.96  -2.097E+00   
 Co-56     1037.84        16.        -7.    -0.004    43.87  -2.257E+00  P
 Cs-136    1048.07        20.        -5.    -0.003   134.16  -2.731E-01   
 RH-106    1050.36        19.         6.     0.004   104.34   1.777E+01   
 BI-207    1063.66        11.        -5.    -0.003   165.68  -2.770E-01   
 Ga-68     1077.40         5.        -1.    -0.001   403.11  -2.110E+00   
 BI-214    1120.29        15.        -4.    -0.002   119.19  -1.102E+00  P
 CO-60     1173.24        11.        -1.     0.000   498.92  -4.199E-02  P
 Ta-182    1189.05        23.       -14.    -0.008    86.70  -4.042E+00   
 Ta-182    1221.41         6.         3.     0.002   176.21   6.091E-01   
 Co-56     1238.28         0.         7.     0.004    41.36   4.996E-01  P
 NA-22     1274.53        11.        -7.    -0.004    74.69  -3.746E-01   
 TL-210    1313.00         0.         7.     0.004    37.80   1.743E+00   
 La-140    1596.21         6.        -3.    -0.002   144.05  -2.039E-01  P
 BI-214    1764.49        12.        -6.    -0.003    95.96  -2.463E+00  P
 Y-88      1836.06         6.        -5.    -0.003   124.92  -3.697E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    1.3003E+00    1.3003E+00    1.252E+02%                5.68E+00
 NA-22  #A   -3.7456E-01   -3.7456E-01    7.469E+01%                9.40E-01
 K-40   #A    2.2165E+00    2.2165E+00    1.088E+02%                8.42E+00
 Sc-46  #A   -3.2699E-01   -3.2699E-01    8.995E+01%                1.00E+00
 CR-51  #A   -2.3141E+00   -2.3141E+00    7.932E+01%                7.31E+00
 MN-54  #A    0.0000E+00    0.0000E+00    1.000E+03%                6.39E-01
 FE-59  #     6.4249E-01    6.4250E-01    3.536E+01%                5.92E-01
 Co-56  #A    1.3195E-01    1.3195E-01    4.136E+01%                6.46E-01
 CO-57  #A    0.0000E+00    0.0000E+00    7.071E+02%                4.09E-01
 CO-58  #A   -2.9530E-01   -2.9531E-01    8.464E+01%                8.48E-01
 CO-60  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.90E-01
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.65E+00
 NB-94  #A    2.3694E-01    2.3694E-01    3.536E+01%                8.35E-01
 ZR-95  #A    1.2116E-01    1.2116E-01    2.643E+02%                8.23E-01
 NB-95  #A   -1.1451E-02   -1.1451E-02    2.528E+03%                1.04E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:56 PMPage 17
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191380.An1             
                                                                                 
 RU-103 #A   -4.3633E-02   -4.3634E-02    2.193E+02%                6.08E-01
 RH-106 #A    4.8947E+00    4.8947E+00    9.451E+01%                1.54E+01
 AG-108M#A    9.1299E-02    9.1299E-02    1.271E+02%                3.09E-01
 AG-110M#A    0.0000E+00    0.0000E+00    7.071E+02%                1.06E+00
 SN-113 #A   -2.2576E-02   -2.2576E-02    1.154E+03%                1.56E+00
 SB-124 #A    2.3556E-01    2.3557E-01    2.357E+01%                1.49E+00
 SB-125 #     1.0179E+00    1.0179E+00    4.192E+01%                9.48E-01
 I-131  #A    1.4586E-01    1.4587E-01    7.901E+01%                5.74E-01
 Gd-153 #A    3.6356E-01    3.6356E-01    1.378E+02%                2.15E+00
 Ga-68  #A   -2.0957E+00   -2.1104E+00    4.031E+02%                2.13E+01
 Tc-99m #A    0.0000E+00    0.0000E+00    1.000E+03%                5.91E-01
 BA-133 #A   -3.7304E-01   -3.7304E-01    8.783E+01%                1.10E+00
 CS-134 #A   -1.2383E-01   -1.2383E-01    2.082E+02%                9.28E-01
 CS-137 #A   -3.6024E-01   -3.6024E-01    9.832E+01%                1.20E+00
 CE-139 #A    2.5968E-02    2.5968E-02    6.495E+02%                5.92E-01
 Ba-140 #A    2.0279E-01    2.0280E-01    3.325E+02%                1.81E+00
 La-140 #A   -4.6587E-02   -4.6589E-02    9.817E+01%                9.18E-01
 CE-141 #A    2.1385E-01    2.1385E-01    1.432E+02%                1.04E+00
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.53E+00
 PM-144 #A    2.3875E-01    2.3875E-01    9.652E+01%                7.84E-01
 EU-152 #C    1.4570E+00    1.4570E+00    3.015E+01%                1.21E+00
 EU-154 #A    1.9149E-01    1.9149E-01    8.853E+01%                5.78E-01
 EU-155 #A    4.3173E-01    4.3173E-01    1.805E+02%                2.65E+00
 HF-181 #A    0.0000E+00    0.0000E+00    5.774E+02%                8.26E-01
 Ta-182 #A    2.6568E-01    2.6568E-01    1.762E+02%                2.40E+00
 Hg-203 #A    6.7731E-03    6.7731E-03    2.841E+03%                6.88E-01
 TL-208 #A    1.0507E-01    1.0507E-01    1.094E+02%                5.66E-01
 PM-146 #     3.0744E-01    3.0744E-01    3.341E+01%                2.64E-01
 Y-88   #A   -3.6969E-01   -3.6969E-01    1.249E+02%                1.00E+00
 Cd-113m#A    1.5922E+03    1.5922E+03    9.428E+01%                5.18E+03
 Cd-109 #A   -3.4720E+00   -3.4720E+00    1.862E+02%                2.18E+01
 Cf-251 #A   -2.3948E-01   -2.3948E-01    3.606E+02%                2.32E+00
 Cf-249 #A   -1.9379E-01   -1.9379E-01    8.634E+01%                1.49E+00
 Sn-126 #A   -1.3409E+00   -1.3409E+00    1.317E+02%                6.02E+00
 PB-210 #A   -2.0293E+00   -2.0293E+00    3.000E+02%                2.12E+01
 PB-212 #A   -5.6966E-01   -5.6966E-01    8.279E+01%                1.69E+00
 PB-214 #A   -2.2686E-01   -2.2686E-01    1.785E+02%                1.51E+00
 BI-207 #A   -2.7695E-01   -2.7695E-01    1.657E+02%                1.06E+00
 BI-212 #A   -2.4304E+00   -2.4304E+00    1.351E+02%                1.15E+01
 U-235  #A    8.5669E-01    8.5669E-01    9.728E+01%                4.72E+00
 BI-214 #A   -1.1556E+00   -1.1556E+00    3.746E+01%                3.60E+00
 BI-210M#A    1.4408E-01    1.4408E-01    1.563E+02%                7.95E-01
 AC-228 #A    8.7429E-02    8.7429E-02    1.922E+02%                2.36E+00
 TH-227 #A    8.5862E-01    8.5862E-01    1.014E+02%                4.21E+00
 TH-229 #A   -4.1985E+00   -4.1985E+00    1.025E+02%                1.07E+01
 TH-234 #A    3.4046E+00    3.4046E+00    4.928E+01%                1.24E+01
 PA-231 #A   -7.7027E+00   -7.7027E+00    1.786E+02%                4.64E+01
 PA-233 #A   -6.2360E-03   -6.2360E-03    7.932E+03%                3.89E+00
 PA-234 #A    2.6654E-01    2.6654E-01    2.943E+02%                2.71E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:56 PMPage 18
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191380.An1             
                                                                                 
 PA-234M#A    1.6175E+01    1.6175E+01    1.523E+02%                9.61E+01
 AM-241 #A    2.3312E-01    2.3312E-01    1.145E+02%                9.27E-01
 Np-237 #A   -1.0116E+00   -1.0116E+00    1.675E+02%                5.73E+00
 Ir-192 #A   -2.3826E-01   -2.3826E-01    1.173E+02%                9.48E-01
 Cs-136 #A    9.8945E-02    9.8948E-02    1.591E+02%                1.02E+00
 Np-239 #A    3.3718E-01    3.3723E-01    1.721E+02%                1.99E+00
 Nd-147 #A    6.6865E-02    6.6867E-02    1.811E+03%                3.30E+00
 TL-210 #A    0.0000E+00    0.0000E+00    1.000E+03%                8.62E-01
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.70E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.3 keV)     0.000E+00  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.3 keV) 0.0000000E+00  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 12_Gamma_20191258
-----------------------------------------------------------------------------                      
   Sample Description: 430296_Gamma_LCS 160-430296~2-A 
             Detector: Detector #12       
             Batch ID: 430296                 
    Work Order Number: Gamma   
           Lot Number: LCS 160-430296~2-A
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 22:06        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 22:06:28     Real Time: 1806   sec
        Analysis Time: 6/20/2019 22:36        Dead Time: 0.34   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCan_108513
  Efficiency Cal Date: 4/20/2018 11:53
      Energy Cal Date: 4/20/2018 11:13                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 12_2019-06-08_1442.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -1.421E+01           99.3     1.411E+01    1.413E+01    4.684E+01
NA-22      6.790E-01           84.3     5.721E-01    5.731E-01    1.933E+00
K-40       7.779E+00           84.5     6.573E+00    6.585E+00    1.380E+01
Sc-46     -1.895E+00           82.2     1.558E+00    1.561E+00    5.170E+00
CR-51      1.075E+01          169.4     1.821E+01    1.822E+01    6.045E+01
MN-54     -4.284E-01          313.0     1.341E+00    1.341E+00    3.067E+00
FE-59     -6.177E-01          108.7     6.716E-01    6.723E-01    7.277E+00
Co-56      1.469E+00           18.9     2.776E-01    2.875E-01    3.298E+00
CO-57     -5.519E-01          133.7     7.380E-01    7.385E-01    2.457E+00
CO-58      1.341E+00           87.6     1.175E+00    1.177E+00    3.914E+00
CO-60      1.535E+02            1.6     2.521E+00    8.050E+00    2.171E+00
ZN-65      3.358E+00           83.4     2.801E+00    2.806E+00    9.320E+00
NB-94      7.416E-01          142.5     1.057E+00    1.058E+00    2.412E+00
ZR-95     -2.870E+00           87.2     2.502E+00    2.506E+00    5.622E+00
NB-95     -1.610E+00           65.9     1.060E+00    1.063E+00    3.502E+00
RU-103    -6.963E-01          193.6     1.348E+00    1.348E+00    3.289E+00
RH-106     5.014E+00          183.4     9.198E+00    9.202E+00    3.106E+01
AG-108M    3.526E-01          108.0     3.808E-01    3.812E-01    3.523E+00
AG-110M    1.059E+00           96.7     1.024E+00    1.026E+00    6.315E+00
SN-113    -9.064E-02         2066.8     1.873E+00    1.873E+00    4.580E+00
SB-124     2.202E+00           38.8     8.552E-01    8.625E-01    1.903E+00
SB-125     3.151E+00          123.6     3.894E+00    3.897E+00    9.453E+00
I-131      5.098E-01          266.2     1.357E+00    1.357E+00    3.307E+00
Gd-153    -2.540E+00          144.0     3.658E+00    3.661E+00    1.213E+01
Ga-68      8.756E+00          644.9     5.646E+01    5.646E+01    1.213E+02
Tc-99m    -5.340E-01          262.2     1.400E+00    1.400E+00    4.650E+00
BA-133     1.568E+00          108.6     1.702E+00    1.704E+00    5.661E+00
CS-134     5.319E-01          101.7     5.410E-01    5.417E-01    4.794E+00
CS-137     3.864E+02            1.3     4.840E+00    2.031E+01    3.624E+00
CE-139     6.126E-02         1507.4     9.234E-01    9.234E-01    3.096E+00
Ba-140     3.081E+00           86.1     2.653E+00    2.658E+00    7.125E+00
La-140     2.526E-01           78.6     1.985E-01    1.989E-01    2.485E+00
CE-141    -1.584E+00           99.3     1.572E+00    1.574E+00    4.162E+00
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CE-144    -6.717E+00          157.5     1.058E+01    1.058E+01    3.508E+01
PM-144    -1.230E+00           94.9     1.168E+00    1.169E+00    2.635E+00
EU-152     5.796E+00           71.5     4.147E+00    4.158E+00    8.280E+00
EU-154     4.698E+00           77.5     3.640E+00    3.648E+00    5.429E+00
EU-155     3.908E-01          530.5     2.073E+00    2.074E+00    1.731E+01
HF-181     1.283E+00           96.3     1.235E+00    1.237E+00    6.243E+00
Ta-182    -1.245E+00           61.0     7.593E-01    7.618E-01    1.644E+01
Hg-203    -6.033E-01          175.5     1.059E+00    1.059E+00    3.539E+00
TL-208     4.605E+00           19.6     9.018E-01    9.317E-01    2.027E+00
PM-146     1.717E+00          119.8     2.057E+00    2.059E+00    4.983E+00
Y-88       7.186E-01          104.1     7.482E-01    7.493E-01    1.407E+00
Cd-113m   -1.567E+04           91.8     1.438E+04    1.441E+04    4.771E+04
Cd-109     0.000E+00         1.#INF     1.424E+01    1.424E+01    9.423E+01
Cf-251    -3.628E-01         1293.5     4.693E+00    4.693E+00    1.195E+01
Cf-249     1.314E-01         1462.3     1.921E+00    1.921E+00    6.445E+00
Sn-126    -2.003E+01          234.2     4.691E+01    4.692E+01    1.550E+02
PB-210     1.098E+04            1.2     1.276E+02    6.974E+02    2.244E+02
PB-212     7.333E+00           18.3     1.344E+00    1.397E+00    4.112E+00
PB-214     7.124E+00           26.8     1.910E+00    1.944E+00    5.026E+00
BI-207     1.947E+00           98.8     1.925E+00    1.927E+00    4.083E+00
BI-212    -4.108E+00          310.3     1.275E+01    1.275E+01    4.335E+01
U-235     -2.149E-06    520010721.3     1.118E+01    1.118E+01    3.721E+01
BI-214     2.822E+00           60.6     1.710E+00    1.716E+00    1.190E+01
BI-210M   -5.592E-01          298.9     1.672E+00    1.672E+00    5.602E+00
AC-228     1.780E+01           19.0     3.387E+00    3.505E+00    8.215E+00
TH-227    -4.565E+00          287.7     1.314E+01    1.314E+01    3.341E+01
TH-229     1.226E+01          119.9     1.469E+01    1.471E+01    4.949E+01
TH-234    -2.329E+01           44.2     1.030E+01    1.038E+01    6.244E+01
PA-231    -3.620E+01          168.6     6.103E+01    6.105E+01    2.025E+02
PA-233     0.000E+00         1.#INF     1.202E+00    1.202E+00    1.693E+01
PA-234     6.910E+00           64.3     4.442E+00    4.456E+00    1.508E+01
PA-234M    8.371E+01          114.2     9.561E+01    9.571E+01    6.270E+02
AM-241     1.221E+03            0.8     1.011E+01    7.177E+01    1.460E+01
Np-237     6.156E+00          132.5     8.160E+00    8.167E+00    2.706E+01
Ir-192     0.000E+00         1.#INF     5.568E-01    5.568E-01    7.078E+00
Cs-136     5.350E-01          124.7     6.670E-01    6.677E-01    4.240E+00
Np-239    -1.444E+00          321.3     4.641E+00    4.642E+00    1.544E+01
Nd-147     8.525E-01         1042.4     8.887E+00    8.887E+00    2.103E+01
TL-210     0.000E+00         1.#INF     6.940E-01    6.940E-01    4.090E+00
Kr-85      0.000E+00         1.#INF     1.041E+02    1.041E+02    9.870E+02
-----------------------------------------------------------------------------
Total      1.296E+04

      Analyst: conrad.reuscher
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage  1
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
 Sample description                                             
      430296_Gamma_LCS 160-430296~2-A                                 
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20191258.An1

 Acquisition information
        Start time:                 6/20/2019 10:06:28 PM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.34 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCan_108513                                               
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 11:13:27 AM
             Zero offset:           0.059 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.735E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 11:53:09 AM
             Type:                  Polynomial
             Uncertainty:           1.020 %
             Coefficients:         -0.363508  -4.707999   0.462125
                                   -0.051256   0.002384  -0.000043

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.13keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage  2
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 10:06:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2019-06-08_1442.PBC
                                                 6/8/2019 2:42:09 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   19 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1217

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    27.58       11.  97.63   0.00  3.719E-03
    36.49      230.  23.82   0.87  1.046E-02
    46.61    15165.   1.16   0.85  1.809E-02    46.54   4.250  1.098E+04 PB210 
    59.61    22218.   0.83   0.84  2.821E-02    59.54  35.900  1.221E+03 AM241 
    77.15       89.  41.25   0.62  3.387E-02
    86.49       52. 132.55   0.89  3.559E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  2.626E+00 EU155 
    86.54       13. 530.50   0.89  3.560E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  6.607E-01 EU155 
                                                86.94   9.040  2.240E+00 Sn126 
    92.50       52. 129.13   0.90  3.645E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.425E+01 AC228 
    99.15       31.  69.56   0.42  3.695E-02    99.50  15.000  3.106E+00 Np239 
   121.78       41. 116.49   0.93  3.725E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  7.145E-01 CO57  
   136.39       29.  96.28   0.94  3.652E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  4.088E+00 CO57  
   193.51       41. 119.87   1.00  3.140E-02   193.51   4.400    PBC<MDA TH229 
   210.85       10. 473.60   1.02  2.980E-02   210.85   2.990    PBC<MDA TH229 
   227.00       26. 178.19   1.03  2.839E-02   227.00   6.300    PBC<MDA Cf251 
   238.35      163.  25.87   0.98  2.745E-02   238.63  43.300  7.635E+00 PB212 
   241.92       27. 212.99   1.05  2.716E-02   242.00   7.430    PBC<MDA PB214 
   295.30       80.  42.13   1.53  2.350E-02   295.09  19.300    PBC<MDA PB214 
                                               296.00  79.000  2.400E+00 TL210 
   320.08       43. 169.37   1.13  2.210E-02   320.08   9.940    PBC<MDA CR51  
   328.76       16. 225.35   1.13  2.165E-02   328.76  20.300    PBC<MDA La140 
   338.42       77.  36.20   1.76  2.118E-02   338.32  12.010  1.682E+01 AC228 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage  3
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   340.57       30. 150.23   1.15  2.108E-02   340.57  46.900    PBC<MDA Cs136 
   345.83       41. 108.67   1.15  2.083E-02   345.83  15.070    PBC<MDA HF181 
   351.82       80.  33.17   1.02  2.055E-02   351.93  37.600  5.751E+00 PB214 
   356.00       36. 108.60   1.16  2.037E-02   356.00  62.050    PBC<MDA BA133 
   363.32       15. 266.19   1.17  2.001E-02   364.48  81.700    PBC<MDA I131  
   383.84       41. 105.74   1.19  1.923E-02   383.84   8.940    PBC<MDA BA133 
   427.88       30. 123.60   1.23  1.770E-02   427.88  29.600    PBC<MDA SB125 
   453.88       34. 119.81   1.26  1.692E-02   453.88  65.000    PBC<MDA PM146 
   487.02       43. 105.27   1.29  1.604E-02   487.02  45.500    PBC<MDA La140 
   511.86       53.  64.61   2.56  1.546E-02   511.86  20.000    PBC<MDA RH106 
   518.43       17.  62.79   0.57  1.531E-02
   536.81       20.  86.10   1.19  1.491E-02   537.26  24.390    PBC<MDA Ba140 
   563.24        7. 395.21   1.36  1.439E-02   563.24   8.350    PBC<MDA CS134 
   569.32       20. 101.71   1.37  1.428E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  9.649E+00 PA234 
                                               569.70  97.740  8.097E-01 BI207 
   569.47       11. 198.28   1.37  1.428E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  5.062E+00 PA234 
                                               569.70  97.740  4.248E-01 BI207 
   583.22       98.  19.59   2.06  1.403E-02   583.02  84.500  4.605E+00 TL208 
   602.36       53.  38.83   1.19  1.369E-02   602.73  98.260  2.202E+00 SB124 
   618.06       26.  70.27   1.41  1.344E-02   618.06  99.100    PBC<MDA PM144 
   621.92       12. 183.44   1.42  1.338E-02   621.92   9.930    PBC<MDA RH106 
   657.76       28. 443.32   1.45  1.284E-02   657.76  94.640    PBC<MDA AG110M
   661.66     7579.   1.25   1.44  1.279E-02   661.66  85.210  3.864E+02 CS137 
   702.63       16. 142.52   1.49  1.224E-02   702.63  97.900    PBC<MDA NB94  
   722.79       24.  75.65   1.51  1.199E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  1.228E+00 AG108M
                                               723.36  20.220  5.521E+00 EU154 
   722.94       18. 107.98   1.51  1.199E-02   722.79  10.810  7.675E+00 SB124 
                                               722.94  90.840  9.134E-01 AG108M
                                               723.36  20.220  4.105E+00 EU154 
   747.16        3. 826.42   1.53  1.171E-02   747.16  34.000    PBC<MDA PM146 
   763.94        2. 990.15   1.55  1.152E-02   763.94  22.280    PBC<MDA AG110M
   766.41       20. 114.22   1.55  1.150E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  3.220E+02 PA234M
   796.28       13.  90.83   1.17  1.118E-02   795.87  85.530  7.644E-01 CS134 
   810.78       26.  87.65   1.59  1.104E-02   810.78  99.460    PBC<MDA CO58  
   860.56       21. 121.34   1.64  1.057E-02   860.56  12.420    PBC<MDA TL208 
   873.23       29.  77.49   1.65  1.046E-02   873.23  12.270    PBC<MDA EU154 
   883.24       33.  82.84   1.66  1.038E-02   883.24   9.600    PBC<MDA PA234 
   898.04       25. 104.12   1.67  1.025E-02   898.04  93.700    PBC<MDA Y88   
   910.90       88.  23.22   0.60  1.015E-02   911.07  29.000  1.668E+01 AC228 
   937.49       14. 226.42   1.71  9.939E-03   937.49  34.360    PBC<MDA AG110M
   946.02       35.  84.11   1.72  9.873E-03   946.02  13.400    PBC<MDA PA234 
   969.26       62.  37.55   2.01  9.703E-03   968.97  17.460  2.033E+01 AC228 
  1004.77       31.  78.14   1.77  9.450E-03  1004.77  18.010    PBC<MDA EU154 
  1037.84       16. 165.73   1.80  9.228E-03  1037.84  14.130    PBC<MDA Co56  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage  4
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1048.07       14. 132.99   1.81  9.162E-03  1048.07  80.000    PBC<MDA Cs136 
  1063.66       24.  98.84   1.82  9.063E-03  1063.66  74.500    PBC<MDA BI207 
  1077.40        4. 644.85   1.83  8.978E-03  1077.40   3.300    PBC<MDA Ga68  
  1112.07       29.  83.11   1.86  8.770E-03  1112.07  13.644    PBC<MDA EU152 
  1115.55       27.  83.42   1.87  8.750E-03  1115.55  50.600    PBC<MDA ZN65  
  1120.29       27.  87.59   1.87  8.722E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  1.709E+00 Sc46  
  1120.55       27.  91.74   1.87  8.721E-03  1120.29  15.100  1.132E+01 BI214 
                                              1120.55  99.987  1.709E+00 Sc46  
                                              1121.30  34.900  4.899E+00 Ta182 
  1173.24     2322.   2.36   2.00  8.427E-03  1173.24  99.900  1.532E+02 CO60  
  1189.05       19.  81.49   1.93  8.342E-03  1189.05  16.200    PBC<MDA Ta182 
  1221.41        4. 262.10   1.96  8.175E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.28       28.  18.90   1.97  8.090E-03  1238.28  66.070  2.910E+00 Co56  
  1274.53       10.  84.25   2.00  7.914E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  1.928E+00 EU154 
  1291.60        7. 124.60   2.02  7.834E-03  1291.60  43.200    PBC<MDA FE59  
  1332.53     2116.   2.29   2.01  7.647E-03  1332.50  99.980  1.538E+02 CO60  
  1384.30        6.  96.69   2.10  7.423E-03  1384.30  24.290    PBC<MDA AG110M
  1460.83       11.  84.50   2.16  7.112E-03  1460.83  10.670    PBC<MDA K40   
  1764.49        8.  60.60   2.40  6.075E-03  1764.49  15.400    PBC<MDA BI214 
  1771.35        8.  87.13   2.41  6.055E-03  1771.35  15.480    PBC<MDA Co56  

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   110.00    27.58        53.        11. 2.868E+03   97.63   0.000  -      c
   145.63    36.49       924.       230. 2.199E+04   23.82   0.866  -        
   308.17    77.15       504.        89. 2.628E+03   41.25   0.620  -      s 
   396.09    99.15       217.        31. 8.391E+02   69.56   0.415  -      sc
  2072.60   518.43        47.        17. 1.132E+03   62.79   0.569  -      s 
  3184.08   796.28        46.        13. 1.177E+03   90.83   1.166  -      sc

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

                                 (Page 6 of 21)

Page 1548 of 1765



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage  5
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.08    46.61      4345.     15165.     8.425     1.16   0.851 
 TH-227    200.18    50.14     26428.      -127.    -0.070   181.62   0.855s
 AM-241    238.04    59.61      3187.     22218.    12.344     0.83   0.844 
 TH-234    252.74    63.29     30570.      -127.    -0.071   138.47   0.868 
 Sn-126    256.71    64.28     30443.      -105.    -0.059   234.16   0.869s
 BA-133    323.50    80.99      2039.       -57.    -0.032   112.71   0.887s
 Np-237    345.49    86.49      2319.        52.     0.029   132.55   0.892s
 EU-155    345.70    86.54      2371.        13.     0.007   530.50   0.892s
 Sn-126    347.29    86.94      2384.         0.     0.000  1000.00   0.892s
 Sn-126    349.81    87.57      2384.         0.     0.000  1000.00   0.893s
 Cd-109    351.68    88.04      2384.         0.     0.000  1000.00   0.894s
 Nd-147    363.92    91.10      2384.         0.     0.000  1000.00   0.897s
 TH-234    369.87    92.59      2343.       -85.    -0.047    44.23   0.898s
 AC-228    372.91    93.35      2227.        52.     0.029   129.13   0.899 
 Gd-153    389.50    97.50      2621.       -51.    -0.028   144.02   0.903s
 Np-239    397.50    99.50      2610.       -51.    -0.028   143.43   0.905s
 Gd-153    412.29   103.20      2660.       -51.    -0.028   144.19   0.909s
 Np-239    414.29   103.70      2711.       -18.    -0.010   408.66   0.909s
 EU-155    420.73   105.31      2729.         0.     0.000  1000.00   0.911s
 Np-239    424.00   106.13      2488.       -22.    -0.012   321.35   0.912 
 EU-152    486.56   121.78      1120.        41.     0.023   116.49   0.928s
 CO-57     487.69   122.06       881.       -32.    -0.018   133.72   0.928s
 PA-234    524.60   131.29      1446.       -48.    -0.027   113.51   0.938s
 HF-181    531.51   133.02      3019.       -49.    -0.027   158.65   0.939 
 CE-144    533.57   133.54      2978.       -49.    -0.027   157.48   0.940s
 HF-181    544.61   136.30       367.        29.     0.016    96.28   0.943D
 CO-57     545.30   136.47      3027.       -49.    -0.027   158.30   0.943s
 Tc-99m    561.44   140.51      3118.       -30.    -0.017   262.19   0.947s
 CE-141    581.15   145.44       740.       -49.    -0.027    99.26   0.952 
 Ba-140    649.99   162.66      1050.       -31.    -0.017   148.91   0.969 
 U-235     652.87   163.38      1081.         0.     0.000  1000.00   0.970 
 U-235     742.18   185.72       796.       -52.    -0.029    73.62   0.992s
 TH-229    773.32   193.51       667.        41.     0.023   119.87   1.000s
 U-235     820.59   205.33       748.       -47.    -0.026   109.84   1.012 
 TH-229    842.65   210.85       638.        10.     0.006   473.60   1.018s
 Cf-251    907.22   227.00       590.        26.     0.014   178.19   1.034s
 TH-227    943.09   235.97      1718.       -10.    -0.006   581.53   1.043s
 PB-212    953.73   238.63       334.       157.     0.087    18.32   1.045D
 PB-214    967.18   242.00      1681.        27.     0.015   212.99   1.049 
 EU-152    977.96   244.69      1884.       -49.    -0.027   126.03   1.051s
 TH-227   1024.13   256.24       528.       -15.    -0.008   287.75   1.063 
 Cd-113m  1053.96   263.70       765.       -43.    -0.024    91.77   1.070s
 BI-210M  1062.48   265.83       723.       -13.    -0.007   298.89   1.072s
 TL-208   1108.27   277.28       709.       -17.    -0.010   218.62   1.084 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage  6
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Hg-203   1115.93   279.20       712.       -22.    -0.012   175.53   1.086 
 I-131    1136.32   284.30       499.        -6.    -0.003   738.44   1.091 
 PB-214   1180.29   295.30       288.        80.     0.044    42.13   1.530s
 TL-210   1183.11   296.00      2926.       -45.    -0.025   171.88   1.102s
 PB-212   1199.22   300.03      2869.       -45.    -0.025   169.59   1.106 
 PA-231   1199.38   300.07      2843.       -45.    -0.025   168.83   1.106s
 PA-233   1199.82   300.18      2595.       -43.    -0.024   167.59   1.107 
 PA-231   1209.70   302.65      2639.       -43.    -0.024   168.59   1.109s
 BA-133   1210.50   302.85      2682.       -43.    -0.024   169.92   1.109s
 Ba-140   1218.49   304.85      2725.       -27.    -0.015   274.72   1.111 
 BI-210M  1218.68   304.90      2752.         0.     0.000  1000.00   1.111s
 Ir-192   1232.85   308.44      2752.         0.     0.000  1000.00   1.115s
 PA-233   1247.13   312.01      2752.         0.     0.000  1000.00   1.118 
 Ir-192   1265.04   316.49      2752.         0.     0.000  1000.00   1.123s
 CR-51    1279.41   320.08      2571.        43.     0.024   169.37   1.126s
 La-140   1314.10   328.76       642.        16.     0.009   225.35   1.135s
 Cf-249   1332.81   333.44       793.       -28.    -0.016   143.48   1.139s
 AC-228   1352.74   338.42       210.        77.     0.043    36.20   1.759s
 Cs-136   1361.32   340.57       978.        30.     0.016   150.23   1.146s
 EU-152   1376.18   344.29      1080.       -45.    -0.025   104.27   1.150s
 HF-181   1382.35   345.83       963.        41.     0.023   108.67   1.151 
 PB-214   1406.30   351.82       208.        80.     0.044    33.17   1.022 
 BA-133   1423.02   356.00       732.        36.     0.020   108.60   1.162 
 I-131    1456.95   364.48       412.        15.     0.008   266.19   1.170 
 BA-133   1534.35   383.84       905.        41.     0.023   105.74   1.189s
 SB-125   1710.45   427.88       344.        30.     0.017   123.60   1.232s
 AG-108M  1734.69   433.94       440.        -6.    -0.003   685.70   1.238 
 PM-146   1814.45   453.88       424.        34.     0.019   119.81   1.257s
 Ir-192   1871.16   468.06       507.       -25.    -0.014   179.80   1.271s
 BE-7     1909.29   477.60       925.       -44.    -0.024    99.33   1.280s
 HF-181   1926.90   482.00       949.        -7.    -0.004   668.97   1.284s
 La-140   1946.98   487.02       991.        43.     0.024   105.27   1.289 
 RU-103   1987.11   497.05       312.       -18.    -0.010   193.57   1.298 
 RH-106   2046.35   511.86       556.        53.     0.029    64.61   2.563s
 Kr-85    2054.81   513.98       609.         0.     0.000  1000.00   1.315s
 Ba-140   2146.13   536.81        89.        20.     0.011    86.10   1.188 
 CS-134   2251.82   563.24       182.         7.     0.004   395.21   1.362 
 CS-134   2276.15   569.32       204.        20.     0.011   101.71   1.367s
 PA-234   2276.75   569.47       218.        11.     0.006   198.28   1.368s
 BI-207   2277.68   569.70       246.        -7.    -0.004   334.74   1.368s
 TL-208   2331.74   583.22        76.        98.     0.055    19.59   2.064s
 SB-125   2400.87   600.50       826.       -31.    -0.017   131.87   1.397s
 SB-124   2408.30   602.36        87.        53.     0.030    38.83   1.193 
 CS-134   2417.71   604.71       794.        -6.    -0.004   624.19   1.401s
 BI-214   2436.11   609.31       796.        -8.    -0.004   257.95   1.405 
 PM-144   2471.12   618.06       154.        26.     0.014    70.27   1.414s
 RH-106   2486.54   621.92       236.        12.     0.007   183.44   1.417s
 SB-125   2542.43   635.89       169.        -8.    -0.004   232.51   1.430s

                                 (Page 8 of 21)

Page 1550 of 1765



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage  7
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 I-131    2546.77   636.97       215.        -6.    -0.003   368.06   1.432s
 AG-110M  2629.92   657.76      7875.        28.     0.016   443.32   1.451s
 CS-137   2645.53   661.66       215.      7579.     4.210     1.25   1.440 
 PM-144   2785.05   696.54       140.       -27.    -0.015    94.93   1.487s
 NB-94    2809.41   702.63       112.        16.     0.009   142.52   1.493s
 SB-124   2890.04   722.79       154.        24.     0.013    75.65   1.512 
 AG-108M  2890.65   722.94       178.        18.     0.010   107.98   1.512s
 EU-154   2892.34   723.36       196.         0.     0.000  1000.00   1.512s
 ZR-95    2895.69   724.20       196.         0.     0.000  1000.00   1.513s
 BI-212   2907.58   727.17       211.        -7.    -0.004   310.32   1.516s
 PM-146   2941.78   735.72       140.        -8.    -0.004   315.73   1.524s
 PM-146   2987.55   747.16       107.         3.     0.001   826.42   1.535s
 ZR-95    3025.83   756.73       173.       -33.    -0.018    87.17   1.543s
 AG-110M  3054.69   763.94       135.         2.     0.001   990.15   1.550 
 NB-95    3062.08   765.79       223.       -33.    -0.018    65.87   1.552s
 PA-234M  3064.57   766.41       241.        20.     0.011   114.22   1.552s
 EU-152   3114.61   778.92       145.       -23.    -0.013   114.51   1.564s
 BI-212   3140.62   785.42       191.       -35.    -0.019    85.64   1.570s
 CS-134   3182.43   795.87       294.       -10.    -0.005   252.76   1.579s
 TL-210   3197.35   799.60       284.         0.     0.000  1000.00   1.583s
 CS-134   3206.76   801.95       304.        -7.    -0.004   362.77   1.585s
 CO-58    3242.06   810.78       256.        26.     0.015    87.65   1.593 
 La-140   3262.05   815.77       283.         0.     0.000  1000.00   1.598s
 Cs-136   3272.97   818.50       302.        -8.    -0.004   315.68   1.600s
 MN-54    3338.38   834.85       149.        -8.    -0.005   313.00   1.615s
 Co-56    3386.08   846.77       170.        -5.    -0.003   575.04   1.626s
 TL-208   3441.27   860.56       130.        21.     0.012   121.34   1.638 
 NB-94    3483.41   871.10       222.       -30.    -0.017    72.57   1.648 
 EU-154   3491.95   873.23       238.        29.     0.016    77.49   1.650s
 PA-234   3521.16   880.53       378.       -35.    -0.019    81.34   1.657 
 PA-234   3532.00   883.24       349.        33.     0.018    82.84   1.659 
 Sc-46    3556.17   889.28       401.       -35.    -0.020    82.22   1.664s
 Y-88     3591.22   898.04       135.        25.     0.014   104.12   1.672 
 AC-228   3642.69   910.90        77.        88.     0.049    23.22   0.597s
 AG-110M  3749.09   937.49       205.        14.     0.008   226.42   1.708s
 PA-234   3783.21   946.02       170.        35.     0.019    84.11   1.716s
 EU-152   3855.60   964.11       346.       -10.    -0.006   260.70   1.732s
 AC-228   3876.21   969.26        96.        62.     0.034    37.55   2.011 
 EU-154   3984.54   996.33       336.       -12.    -0.006   227.17   1.761 
 PA-234M  4003.22  1001.00       347.         0.     0.000  1000.00   1.765s
 EU-154   4018.33  1004.77       284.        31.     0.017    78.14   1.768s
 Co-56    4150.66  1037.84       139.        16.     0.009   165.73   1.798s
 Cs-136   4191.60  1048.07       158.        14.     0.008   132.99   1.807 
 RH-106   4200.76  1050.36       205.       -16.    -0.009   129.00   1.809s
 BI-207   4253.99  1063.66       101.        24.     0.013    98.84   1.820 
 Ga-68    4308.98  1077.40       128.         4.     0.002   644.85   1.833s
 FE-59    4396.44  1099.25       181.       -17.    -0.010   178.21   1.852s
 EU-152   4447.76  1112.07       107.        29.     0.016    83.11   1.863s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage  8
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 ZN-65    4461.66  1115.55       236.        27.     0.015    83.42   1.866 
 BI-214   4480.63  1120.29       263.        27.     0.015    87.59   1.870s
 Sc-46    4481.68  1120.55       289.        27.     0.015    91.74   1.870s
 Ta-182   4484.69  1121.30       351.       -30.    -0.017    90.69   1.871s
 CO-60    4692.56  1173.24        96.      2322.     1.290     2.36   2.005 
 Ta-182   4755.86  1189.05        43.        19.     0.011    81.49   1.930s
 Ta-182   4885.39  1221.41        23.         4.     0.002   262.10   1.957s
 Co-56    4952.92  1238.28         0.        28.     0.016    18.90   1.972s
 NA-22    5098.03  1274.53        28.        10.     0.005    84.25   2.003s
 EU-154   5098.08  1274.54        38.         0.     0.000  1000.00   2.003s
 FE-59    5166.35  1291.60        11.         7.     0.004   124.60   2.017s
 TL-210   5252.04  1313.00        40.       -13.    -0.007   119.95   2.036s
 CO-60    5330.23  1332.53        34.      2116.     1.176     2.29   2.006 
 AG-110M  5537.48  1384.30         6.         6.     0.004    96.69   2.096s
 EU-152   5632.39  1408.00        24.        -7.    -0.004   173.21   2.115s
 K-40     5843.92  1460.83        12.        11.     0.006    84.50   2.159s
 La-140   6386.02  1596.21        30.       -18.    -0.010    78.59   2.269s
 SB-124   6765.58  1690.98        25.        -7.    -0.004   174.39   2.345s
 BI-214   7060.00  1764.49         9.         8.     0.005    60.60   2.403s
 Co-56    7087.48  1771.35        19.         8.     0.004    87.13   2.408s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -1.4209E+01                                      5.31E+01             
                           477.60-1.421E+01 ?(  4.684E+01 9.93E+01 1.05E+01 G  
 
NA-22    C   6.7901E-01                                      9.50E+02             
                          1274.53 6.790E-01  (  1.933E+00 8.43E+01 9.99E+01 G  
 
K-40     N   7.7790E+00                                      4.66E+11             
                          1460.83 7.779E+00 ?(  1.380E+01 8.45E+01 1.07E+01 G  
 
Sc-46    F  -1.8947E+00                                      8.38E+01             
                           889.28-1.895E+00 &(  5.170E+00 8.22E+01 1.00E+02 G  
                          1120.55 1.709E+00 +   5.224E+00 9.17E+01 1.00E+02 G  
 
CR-51    F   1.0753E+01                                      2.77E+01             
                           320.08 1.075E+01 &(  6.045E+01 1.69E+02 9.94E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage  9
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
MN-54    C  -4.2844E-01                                      3.12E+02             
                           834.85-4.284E-01 ?(  3.067E+00 3.13E+02 1.00E+02 G  
 
FE-59    F  -6.1769E-01                                      4.45E+01             
                          1099.25-1.927E+00 ?(  7.277E+00 1.78E+02 5.65E+01 G  
                          1291.60 1.094E+00 ?(  3.020E+00 1.25E+02 4.32E+01 G  
 
Co-56    C   1.4691E+00                                      7.73E+01             
                           846.77-2.598E-01 &(  3.298E+00 5.75E+02 9.99E+01 G  
                          1238.28 2.910E+00 ?(  7.660E-01 1.89E+01 6.61E+01 G  
                          1037.84 6.959E+00 ?(  2.453E+01 1.66E+02 1.41E+01 G  
                          1771.35 4.624E+00 ?   1.371E+01 8.71E+01 1.55E+01  A 
 
CO-57    C  -5.5188E-01                                      2.72E+02             
                           122.06-5.519E-01 ?(  2.457E+00 1.34E+02 8.56E+01 G  
                           136.47-7.031E+00 &   3.691E+01 1.58E+02 1.07E+01 G  
 
CO-58    C   1.3409E+00                                      7.09E+01             
                           810.78 1.341E+00 ?(  3.914E+00 8.76E+01 9.95E+01 G  
 
CO-60    F   1.5350E+02                                      1.93E+03             
                          1332.50 1.538E+02  (  2.171E+00 2.29E+00 1.00E+02 G  
                          1173.24 1.532E+02  (  3.192E+00 2.36E+00 9.99E+01 G  
 
ZN-65    F   3.3582E+00                                      2.44E+02             
                          1115.55 3.358E+00  (  9.320E+00 8.34E+01 5.06E+01 G  
 
NB-94    I   7.4163E-01                                      7.41E+06             
                           702.63 7.416E-01 ?(  2.412E+00 1.43E+02 9.79E+01 G  
                           871.10-1.592E+00 &   3.828E+00 7.26E+01 9.99E+01 G  
 
ZR-95    I  -2.8699E+00                                      6.40E+01             
                           756.73-2.870E+00 ?(  5.622E+00 8.72E+01 5.45E+01 G  
                           724.20 0.000E+00 &   7.139E+00 1.00E+03 4.42E+01 G  
 
NB-95    I  -1.6096E+00                                      6.40E+01             
                           765.79-1.610E+00 ?(  3.502E+00 6.59E+01 9.98E+01 G  
 
RU-103   I  -6.9625E-01                                      3.93E+01             
                           497.05-6.963E-01 ?(  3.289E+00 1.94E+02 9.09E+01 G  
                           610.30-6.791E-07 %   9.509E+01 4.16E+09 5.75E+00 GA 
 
RH-106   I   5.0144E+00                                      3.74E+02             
                           621.92 5.014E+00 &(  3.106E+01 1.83E+02 9.93E+00 G  
                          1050.36-6.229E+01 +   2.703E+02 1.29E+02 1.56E+00 G  
                           511.86 9.495E+00 *   2.024E+01 6.46E+01 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage 10
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C   3.5263E-01                                      1.53E+05             
                           433.94-2.104E-01 ?(  3.523E+00 6.86E+02 9.05E+01 G  
                           722.94 9.134E-01  (  3.310E+00 1.08E+02 9.08E+01 G  
                           614.28 1.310E-07 &   6.114E+00 1.39E+09 8.98E+01 G  
 
AG-110M  F   1.0594E+00                                      2.50E+02             
                           884.68 9.300E-02 %(  6.315E+00 2.00E+03 7.27E+01 G  
                           657.76 1.295E+00 ?(  1.902E+01 4.43E+02 9.46E+01 G  
                           937.49 2.278E+00 &(  1.130E+01 2.26E+02 3.44E+01 G  
                          1384.30 1.952E+00 ?(  4.253E+00 9.67E+01 2.43E+01 G  
                           763.94 3.606E-01  (  1.232E+01 9.90E+02 2.23E+01 G  
 
SN-113   F  -9.0635E-02                                      1.15E+02             
                           391.69-9.064E-02 &(  4.580E+00 2.07E+03 6.40E+01 G  
 
SB-124   F   2.2023E+00                                      6.02E+01             
                           602.73 2.202E+00  (  1.903E+00 3.88E+01 9.83E+01 G  
                          1690.98-1.353E+00 -   4.826E+00 1.74E+02 4.78E+01 G  
                           722.79 1.032E+01 +   2.594E+01 7.57E+01 1.08E+01 G  
 
SB-125   I   3.1506E+00                                      1.01E+03             
                           427.88 3.151E+00 &(  9.453E+00 1.24E+02 2.96E+01 G  
                           600.50-7.046E+00 &   3.095E+01 1.32E+02 1.79E+01 G  
                           635.89-2.985E+00 +   2.361E+01 2.33E+02 1.13E+01 G  
                           463.37 8.494E-01 &   4.508E+01 1.58E+03 1.05E+01 G  
 
I-131    I   5.0982E-01                                      8.02E+00             
                           364.48 5.098E-01 &(  3.307E+00 2.66E+02 8.17E+01 G  
                           284.30-2.122E+00 +   3.998E+01 7.38E+02 6.14E+00 G  
                           636.97-3.339E+00 +   4.183E+01 3.68E+02 7.17E+00 G  
 
Gd-153   F  -2.5401E+00                                      2.42E+02             
                            97.50-2.540E+00  (  1.213E+01 1.44E+02 3.00E+01 G  
                           103.20-3.484E+00 &   1.666E+01 1.44E+02 2.18E+01 G  
 
Ga-68    C   8.7557E+00                                      4.71E-02             
                          1077.40 8.756E+00 ?(  1.213E+02 6.45E+02 3.30E+00 G  
 
Tc-99m   I  -5.3398E-01                                      2.51E-01             
                           140.51-5.340E-01 ?(  4.650E+00 2.62E+02 8.93E+01 G  
 
BA-133   F   1.5675E+00                                      3.85E+03             
                           356.00 1.568E+00 ?(  5.661E+00 1.09E+02 6.20E+01 G  
                           302.85-5.691E+00 +   3.210E+01 1.70E+02 1.83E+01 G  
                           383.84 1.315E+01 ?   4.619E+01 1.06E+02 8.94E+00 GA 
                            80.99-2.685E+00 +   1.003E+01 1.13E+02 3.41E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage 11
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-134   I   5.3192E-01                                      7.54E+02             
                           795.87-5.612E-01  (  4.794E+00 2.53E+02 8.55E+01 G  
                           604.71-2.666E-01 +   5.585E+00 6.24E+02 9.76E+01 G  
                           569.32 5.143E+00 &(  1.751E+01 1.02E+02 1.54E+01 G  
                           801.95-3.926E+00 +   4.823E+01 3.63E+02 8.69E+00 G  
                           563.24 3.236E+00 ?(  3.031E+01 3.95E+02 8.35E+00 G  
 
CS-137   I   3.8636E+02                                      1.10E+04             
                           661.66 3.864E+02  (  3.624E+00 1.25E+00 8.52E+01 G  
 
CE-139   F   6.1257E-02                                      1.38E+02             
                           165.85 6.126E-02 %(  3.096E+00 1.51E+03 7.99E+01 G  
 
Ba-140   I   3.0814E+00                                      1.28E+01             
                           537.26 3.081E+00  (  7.125E+00 8.61E+01 2.44E+01 G  
                           162.66-8.061E+00 +   3.997E+01 1.49E+02 6.22E+00 G  
                           304.85-1.521E+01 +   1.389E+02 2.75E+02 4.29E+00 G  
 
La-140   I   2.5260E-01                                      1.28E+01             
                          1596.21-1.555E+00 ?(  2.485E+00 7.86E+01 9.54E+01 G  
                           487.02 3.252E+00 ?(  1.137E+01 1.05E+02 4.55E+01 G  
                           328.76 2.022E+00 ?(  1.527E+01 2.25E+02 2.03E+01 G  
                           815.77 0.000E+00 -   1.761E+01 1.00E+03 2.33E+01 G  
 
CE-141   I  -1.5840E+00                                      3.25E+01             
                           145.44-1.584E+00  (  4.162E+00 9.93E+01 4.82E+01 G  
 
CE-144   I  -6.7166E+00                                      2.85E+02             
                           133.54-6.717E+00 ?(  3.508E+01 1.57E+02 1.11E+01 G  
 
PM-144   C  -1.2298E+00                                      3.63E+02             
                           696.54-1.230E+00 &(  2.635E+00 9.49E+01 9.90E+01 G  
                           618.06 1.085E+00 +   2.525E+00 7.03E+01 9.91E+01 G  
 
EU-152   F   5.7960E+00                                      4.94E+03             
                           121.78 2.140E+00 ?(  8.280E+00 1.16E+02 2.86E+01 G  
                           344.29-4.518E+00 &   1.563E+01 1.04E+02 2.65E+01 G  
                          1112.07 1.346E+01  (  2.360E+01 8.31E+01 1.36E+01 G  
                           778.92-8.564E+00 +   2.220E+01 1.15E+02 1.29E+01 G  
                           964.11-3.971E+00 -   3.492E+01 2.61E+02 1.46E+01 G  
                           244.69-1.333E+01 +   5.574E+01 1.26E+02 7.58E+00 G  
                          1408.00-2.528E+00 -   9.223E+00 1.73E+02 2.10E+01 GA 
 
EU-154   I   4.6976E+00                                      3.14E+03             
                           123.10-1.098E-01 %(  5.429E+00 1.47E+03 4.08E+01 G  
                          1274.54 0.000E+00 +   6.271E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 +   1.557E+01 1.00E+03 2.02E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage 12
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           873.23 1.255E+01 ?(  3.228E+01 7.75E+01 1.23E+01 G  
                          1004.77 1.024E+01 ?(  2.654E+01 7.81E+01 1.80E+01 G  
                           996.33-6.339E+00 +   4.854E+01 2.27E+02 1.06E+01 G  
 
EU-155   I   3.9084E-01                                      1.81E+03             
                           105.31 0.000E+00 ?(  1.731E+01 1.00E+03 2.12E+01 G  
                            86.54 6.607E-01 ?(  1.167E+01 5.30E+02 3.07E+01 G  
 
HF-181   F   1.2826E+00                                      4.24E+01             
                           482.00-2.784E-01 ?(  6.243E+00 6.69E+02 8.05E+01 G  
                           133.02-1.718E+00 &   9.039E+00 1.59E+02 4.33E+01 G  
                           345.83 7.223E+00  (  2.607E+01 1.09E+02 1.51E+01 G  
                           136.30 7.461E+00  (  2.393E+01 9.63E+01 5.85E+00 G  
 
Ta-182   F  -1.2455E+00                                      1.14E+02             
                          1121.30-5.447E+00 &(  1.644E+01 9.07E+01 3.49E+01 G  
                          1221.41 1.091E+00 +   6.266E+00 2.62E+02 2.70E+01 G  
                          1189.05 7.806E+00 ?(  1.363E+01 8.15E+01 1.62E+01 G  
 
Hg-203   F  -6.0334E-01                                      4.66E+01             
                           279.20-6.033E-01 &(  3.539E+00 1.76E+02 8.15E+01 G  
 
TL-208   N   4.6045E+00                                      6.98E+02             
                           583.02 4.605E+00  (P 2.027E+00 1.96E+01 8.45E+01 G  
                           277.28-6.199E+00 -   4.536E+01 2.19E+02 6.31E+00 G  
                           860.56 8.884E+00 +   2.362E+01 1.21E+02 1.24E+01 G  
 
PM-146   C   1.7173E+00                                      2.02E+03             
                           453.88 1.717E+00 ?(  4.983E+00 1.20E+02 6.50E+01 G  
                           747.16 3.721E-01 -   7.115E+00 8.26E+02 3.40E+01 G  
                           735.72-1.668E+00 +   1.206E+01 3.16E+02 2.25E+01 G  
 
Y-88     F   7.1860E-01                                      1.07E+02             
                          1836.06 3.182E-02 %(  1.407E+00 1.98E+03 9.92E+01 G  
                           898.04 1.446E+00 ?(  3.288E+00 1.04E+02 9.37E+01 G  
 
Cd-113m     -1.5667E+04                                      5.33E+03             
                           263.70-1.567E+04 ?(  4.771E+04 9.18E+01 6.00E-03   K
 
Cf-251   T  -3.6283E-01                                      3.28E+05             
                           176.60-3.628E-01 %(  1.195E+01 1.29E+03 1.70E+01 G  
                           227.00 7.974E+00     3.602E+01 1.78E+02 6.30E+00 GA 
 
Cf-249   T   1.3138E-01                                      1.28E+05             
                           387.95 1.314E-01 %(  6.445E+00 1.46E+03 6.60E+01 G  
                           333.44-4.682E+00 +   2.240E+01 1.43E+02 1.55E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage 13
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sn-126      -2.0034E+01                                      3.65E+07             
                            87.57 0.000E+00 +   9.541E+00 1.00E+03 3.75E+01 GA 
                            64.28-2.003E+01 &(  1.550E+02 2.34E+02 9.70E+00 G  
                            86.94 0.000E+00 &   3.968E+01 1.00E+03 9.04E+00 GA 
 
PB-210   N   1.0982E+04                                      8.14E+03             
                            46.54 1.098E+04  (P 2.244E+02 1.16E+00 4.25E+00 G  
 
PB-212   N   7.3330E+00                                      6.98E+02             
                           238.63 7.333E+00  (  4.112E+00 1.83E+01 4.33E+01 G  
                           300.03-3.272E+01 &   1.841E+02 1.70E+02 3.28E+00 GA 
 
PB-214   N   7.1244E+00                                      5.84E+05             
                           351.93 5.751E+00  (  5.026E+00 3.32E+01 3.76E+01 G  
                           295.09 9.799E+00  (  1.002E+01 4.21E+01 1.93E+01 G  
                           242.00 7.524E+00 &   5.334E+01 2.13E+02 7.43E+00 GA 
 
BI-207   C   1.9473E+00                                      1.18E+04             
                          1063.66 1.947E+00  (  4.083E+00 9.88E+01 7.45E+01 G  
                           569.70-2.655E-01 -   3.017E+00 3.35E+02 9.77E+01 G  
 
BI-212   N  -4.1079E+00                                      6.98E+02             
                           727.17-4.108E+00 ?(  4.335E+01 3.10E+02 7.55E+00 G  
                           785.42-1.343E+02 +   2.581E+02 8.56E+01 1.28E+00 GA 
 
U-235    N  -2.1493E-06                                      2.57E+11             
                           143.79-2.149E-06 %(  3.721E+01 5.20E+08 1.10E+01 G  
                           205.33-1.720E+01 +   4.764E+01 1.10E+02 5.01E+00 G  
                           163.38 0.000E+00 +   4.974E+01 1.00E+03 5.08E+00 G  
                           185.72-1.661E+00 + P 4.294E+00 7.36E+01 5.40E+01 GA 
 
BI-214   N   2.8218E+00                                      5.84E+05             
                           609.31-6.774E-01  (P 1.190E+01 2.58E+02 4.61E+01 G  
                          1120.29 1.131E+01 ?(  3.300E+01 8.76E+01 1.51E+01 G  
                          1764.49 4.968E+00 ?(  9.755E+00 6.06E+01 1.54E+01 G  
 
BI-210M  T  -5.5923E-01                                      1.10E+09             
                           265.83-5.592E-01 ?(  5.602E+00 2.99E+02 5.00E+01 G  
                           304.90 0.000E+00 &   2.139E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   1.7797E+01                                      2.10E+03             
                           911.07 1.668E+01  (  8.215E+00 2.32E+01 2.90E+01 G  
                           968.97 2.033E+01  (  1.586E+01 3.75E+01 1.75E+01 G  
                           338.32 1.682E+01  (  1.534E+01 3.62E+01 1.20E+01 G  
                            93.35 1.425E+01 &   6.101E+01 1.29E+02 5.56E+00 XA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage 14
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-227   N  -4.5649E+00                                      7.95E+03             
                           256.24-4.565E+00 ?(  3.341E+01 2.88E+02 7.00E+00 G  
                           235.97-1.649E+00 +   3.200E+01 5.82E+02 1.23E+01 G  
                            50.14-4.013E+01 &   2.407E+02 1.82E+02 8.00E+00 G  
 
TH-229   N   1.2258E+01                                      2.68E+06             
                           193.51 1.635E+01 &(  4.949E+01 1.20E+02 4.40E+00 G  
                           210.85 6.236E+00  (  7.509E+01 4.74E+02 2.99E+00 G  
 
TH-234   N  -2.3290E+01                                      1.63E+12             
                            92.59-2.329E+01  (P 6.244E+01 4.42E+01 5.58E+00 G  
                            63.29-6.237E+01 & P 4.003E+02 1.38E+02 3.81E+00 G  
 
PA-231   N  -3.6198E+01                                      1.20E+07             
                           302.65-3.620E+01 ?(  2.025E+02 1.69E+02 2.88E+00 G  
                           300.07-4.364E+01 &   2.444E+02 1.69E+02 2.46E+00 G  
 
PA-234   N   6.9095E+00                                      1.63E+12             
                           131.29-4.003E+00  (  1.508E+01 1.14E+02 1.80E+01 G  
                           946.02 1.461E+01 ?(  2.665E+01 8.41E+01 1.34E+01 G  
                           569.47 5.062E+00 ?(  3.396E+01 1.98E+02 8.20E+00 G  
                           883.24 1.820E+01 ?(  5.008E+01 8.28E+01 9.60E+00 G  
                           880.53-3.077E+01 &   8.308E+01 8.13E+01 6.00E+00 GA 
 
PA-234M  N   8.3709E+01                                      1.63E+12             
                          1001.00 0.000E+00 ?(  6.270E+02 1.00E+03 8.37E-01 G  
                           766.41 3.220E+02 ?(  1.233E+03 1.14E+02 2.94E-01 G  
 
AM-241   T   1.2205E+03                                      1.58E+05             
                            59.54 1.221E+03  (  1.460E+01 8.29E-01 3.59E+01 G  
 
Np-237   F   6.1563E+00                                      2.14E+06             
                            86.49 6.156E+00 ?(  2.706E+01 1.33E+02 1.31E+01 G  
 
Cs-136   F   5.3495E-01                                      1.30E+01             
                           818.50-3.969E-01 ?(  4.240E+00 3.16E+02 1.00E+02 G  
                          1048.07 1.036E+00 ?(  4.650E+00 1.33E+02 8.00E+01 G  
                           340.57 1.667E+00 ?(  8.345E+00 1.50E+02 4.69E+01 G  
 
Np-239   T  -1.4442E+00                                      2.36E+00             
                           103.70-1.123E+00 +   1.527E+01 4.09E+02 2.40E+01 X  
                           106.13-1.444E+00 &(  1.544E+01 3.21E+02 2.27E+01 G  
                            99.50-5.071E+00 +   2.412E+01 1.43E+02 1.50E+01 X  
 
Nd-147       8.5252E-01                                      1.11E+01             
                           531.00 8.525E-01 &(  2.103E+01 1.04E+03 1.30E+01 G  
                            91.10 0.000E+00 -   1.248E+01 1.00E+03 2.83E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage 15
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14     26428.      -127.    -0.070   181.62  -4.013E+01   
 TH-234      63.29     30570.      -127.    -0.071   138.47  -6.237E+01  P
 Sn-126      64.28     30443.      -105.    -0.059   234.16  -2.003E+01   
 BA-133      80.99      2039.       -57.    -0.032   112.71  -2.685E+00   
 Np-237      86.49      2319.        52.     0.029   132.55   6.156E+00   
 EU-155      86.54      2371.        13.     0.007   530.50   6.607E-01   
 TH-234      92.59      2343.       -85.    -0.047    44.23  -2.329E+01  P
 Gd-153      97.50      2621.       -51.    -0.028   144.02  -2.540E+00   
 Np-239      99.50      2610.       -51.    -0.028   143.43  -5.071E+00   
 Gd-153     103.20      2660.       -51.    -0.028   144.19  -3.484E+00   
 Np-239     103.70      2711.       -18.    -0.010   408.66  -1.123E+00   
 Np-239     106.13      2488.       -22.    -0.012   321.35  -1.444E+00   
 EU-152     121.78      1120.        41.     0.023   116.49   2.140E+00   
 CO-57      122.06       881.       -32.    -0.018   133.72  -5.519E-01   
 PA-234     131.29      1446.       -48.    -0.027   113.51  -4.003E+00   
 CE-144     133.54      2978.       -49.    -0.027   157.48  -6.717E+00   
 CO-57      136.47      3027.       -49.    -0.027   158.30  -7.031E+00   
 Tc-99m     140.51      3118.       -30.    -0.017   262.19  -5.340E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage 16
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CE-141     145.44       740.       -49.    -0.027    99.26  -1.584E+00   
 U-235      185.72       796.       -52.    -0.029    73.62  -1.661E+00  P
 TH-229     193.51       667.        41.     0.023   119.87   1.635E+01   
 U-235      205.33       748.       -47.    -0.026   109.84  -1.720E+01   
 TH-229     210.85       638.        10.     0.006   473.60   6.236E+00   
 Cf-251     227.00       590.        26.     0.014   178.19   7.974E+00   
 TH-227     235.97      1718.       -10.    -0.006   581.53  -1.649E+00   
 EU-152     244.69      1884.       -49.    -0.027   126.03  -1.333E+01   
 TH-227     256.24       528.       -15.    -0.008   287.75  -4.565E+00   
 Cd-113m    263.70       765.       -43.    -0.024    91.77  -1.567E+04   
 BI-210M    265.83       723.       -13.    -0.007   298.89  -5.592E-01   
 Hg-203     279.20       712.       -22.    -0.012   175.53  -6.033E-01   
 TL-210     296.00      2926.       -45.    -0.025   171.88  -1.340E+00   
 PA-231     300.07      2843.       -45.    -0.025   168.83  -4.364E+01   
 PA-233     300.18      2595.       -43.    -0.024   167.59  -1.667E+01   
 PA-231     302.65      2639.       -43.    -0.024   168.59  -3.620E+01   
 BA-133     302.85      2682.       -43.    -0.024   169.92  -5.691E+00   
 CR-51      320.08      2571.        43.     0.024   169.37   1.075E+01   
 La-140     328.76       642.        16.     0.009   225.35   2.022E+00   
 Cf-249     333.44       793.       -28.    -0.016   143.48  -4.682E+00   
 Cs-136     340.57       978.        30.     0.016   150.23   1.667E+00   
 EU-152     344.29      1080.       -45.    -0.025   104.27  -4.518E+00   
 BA-133     356.00       732.        36.     0.020   108.60   1.568E+00   
 BA-133     383.84       905.        41.     0.023   105.74   1.315E+01   
 SB-125     427.88       344.        30.     0.017   123.60   3.151E+00   
 AG-108M    433.94       440.        -6.    -0.003   685.70  -2.104E-01   
 PM-146     453.88       424.        34.     0.019   119.81   1.717E+00   
 Ir-192     468.06       507.       -25.    -0.014   179.80  -1.602E+00   
 BE-7       477.60       925.       -44.    -0.024    99.33  -1.421E+01   
 La-140     487.02       991.        43.     0.024   105.27   3.252E+00   
 RU-103     497.05       312.       -18.    -0.010   193.57  -6.963E-01   
 RH-106     511.86       556.        53.     0.029    64.61   9.495E+00   
 CS-134     563.24       182.         7.     0.004   395.21   3.236E+00   
 CS-134     569.32       204.        20.     0.011   101.71   5.143E+00   
 PA-234     569.47       218.        11.     0.006   198.28   5.062E+00   
 BI-207     569.70       246.        -7.    -0.004   334.74  -2.655E-01   
 SB-125     600.50       826.       -31.    -0.017   131.87  -7.046E+00   
 CS-134     604.71       794.        -6.    -0.004   624.19  -2.666E-01   
 BI-214     609.31       796.        -8.    -0.004   257.95  -6.774E-01  P
 PM-144     618.06       154.        26.     0.014    70.27   1.085E+00   
 RH-106     621.92       236.        12.     0.007   183.44   5.014E+00   
 SB-125     635.89       169.        -8.    -0.004   232.51  -2.985E+00   
 AG-110M    657.76      7875.        28.     0.016   443.32   1.295E+00   
 PM-144     696.54       140.       -27.    -0.015    94.93  -1.230E+00   
 NB-94      702.63       112.        16.     0.009   142.52   7.416E-01   
 AG-108M    722.94       178.        18.     0.010   107.98   9.134E-01   
 BI-212     727.17       211.        -7.    -0.004   310.32  -4.108E+00   
 PM-146     735.72       140.        -8.    -0.004   315.73  -1.668E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage 17
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PM-146     747.16       107.         3.     0.001   826.42   3.721E-01   
 ZR-95      756.73       173.       -33.    -0.018    87.17  -2.870E+00   
 AG-110M    763.94       135.         2.     0.001   990.15   3.606E-01   
 NB-95      765.79       223.       -33.    -0.018    65.87  -1.610E+00   
 PA-234M    766.41       241.        20.     0.011   114.22   3.220E+02   
 EU-152     778.92       145.       -23.    -0.013   114.51  -8.564E+00   
 BI-212     785.42       191.       -35.    -0.019    85.64  -1.343E+02   
 CS-134     795.87       294.       -10.    -0.005   252.76  -5.612E-01   
 CS-134     801.95       304.        -7.    -0.004   362.77  -3.926E+00   
 CO-58      810.78       256.        26.     0.015    87.65   1.341E+00   
 Cs-136     818.50       302.        -8.    -0.004   315.68  -3.969E-01   
 MN-54      834.85       149.        -8.    -0.005   313.00  -4.284E-01   
 Co-56      846.77       170.        -5.    -0.003   575.04  -2.598E-01   
 NB-94      871.10       222.       -30.    -0.017    72.57  -1.592E+00   
 EU-154     873.23       238.        29.     0.016    77.49   1.255E+01   
 PA-234     880.53       378.       -35.    -0.019    81.34  -3.077E+01   
 PA-234     883.24       349.        33.     0.018    82.84   1.820E+01   
 Sc-46      889.28       401.       -35.    -0.020    82.22  -1.895E+00   
 Y-88       898.04       135.        25.     0.014   104.12   1.446E+00   
 AG-110M    937.49       205.        14.     0.008   226.42   2.278E+00   
 PA-234     946.02       170.        35.     0.019    84.11   1.461E+01   
 EU-152     964.11       346.       -10.    -0.006   260.70  -3.971E+00   
 EU-154     996.33       336.       -12.    -0.006   227.17  -6.339E+00   
 EU-154    1004.77       284.        31.     0.017    78.14   1.024E+01   
 Co-56     1037.84       139.        16.     0.009   165.73   6.959E+00   
 Cs-136    1048.07       158.        14.     0.008   132.99   1.036E+00   
 RH-106    1050.36       205.       -16.    -0.009   129.00  -6.229E+01   
 BI-207    1063.66       101.        24.     0.013    98.84   1.947E+00   
 Ga-68     1077.40       128.         4.     0.002   644.85   8.756E+00   
 FE-59     1099.25       181.       -17.    -0.010   178.21  -1.927E+00   
 EU-152    1112.07       107.        29.     0.016    83.11   1.346E+01   
 BI-214    1120.29       263.        27.     0.015    87.59   1.131E+01   
 Sc-46     1120.55       289.        27.     0.015    91.74   1.709E+00   
 Ta-182    1121.30       351.       -30.    -0.017    90.69  -5.447E+00   
 Ta-182    1189.05        43.        19.     0.011    81.49   7.806E+00   
 Ta-182    1221.41        23.         4.     0.002   262.10   1.091E+00   
 Co-56     1238.28         0.        28.     0.016    18.90   2.910E+00   
 NA-22     1274.53        28.        10.     0.005    84.25   6.790E-01   
 FE-59     1291.60        11.         7.     0.004   124.60   1.094E+00   
 TL-210    1313.00        40.       -13.    -0.007   119.95  -4.332E+00   
 AG-110M   1384.30         6.         6.     0.004    96.69   1.952E+00   
 EU-152    1408.00        24.        -7.    -0.004   173.21  -2.528E+00   
 K-40      1460.83        12.        11.     0.006    84.50   7.779E+00   
 La-140    1596.21        30.       -18.    -0.010    78.59  -1.555E+00   
 BI-214    1764.49         9.         8.     0.005    60.60   4.968E+00   
 Co-56     1771.35        19.         8.     0.004    87.13   4.624E+00   
   P - Peakbackground subtraction

                                 (Page 19 of 21)

Page 1561 of 1765



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage 18
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -1.4209E+01   -1.4209E+01    9.933E+01%                4.68E+01
 NA-22  #A    6.7901E-01    6.7901E-01    8.425E+01%                1.93E+00
 K-40   #A    7.7790E+00    7.7790E+00    8.450E+01%                1.38E+01
 Sc-46  #A   -1.8947E+00   -1.8947E+00    8.222E+01%                5.17E+00
 CR-51  #A    1.0753E+01    1.0753E+01    1.694E+02%                6.04E+01
 MN-54  #A   -4.2843E-01   -4.2844E-01    3.130E+02%                3.07E+00
 FE-59  #A   -6.1769E-01   -6.1769E-01    1.087E+02%                7.28E+00
 Co-56  #A    1.4691E+00    1.4691E+00    1.890E+01%                3.30E+00
 CO-57  #A   -5.5188E-01   -5.5188E-01    1.337E+02%                2.46E+00
 CO-58  #A    1.3409E+00    1.3409E+00    8.765E+01%                3.91E+00
 CO-60        1.5350E+02    1.5350E+02    1.642E+00%                2.17E+00
 ZN-65   A    3.3582E+00    3.3582E+00    8.342E+01%                9.32E+00
 NB-94  #A    7.4163E-01    7.4163E-01    1.425E+02%                2.41E+00
 ZR-95  #A   -2.8699E+00   -2.8699E+00    8.717E+01%                5.62E+00
 NB-95  #A   -1.6096E+00   -1.6096E+00    6.587E+01%                3.50E+00
 RU-103 #A   -6.9625E-01   -6.9625E-01    1.936E+02%                3.29E+00
 RH-106 #A    5.0144E+00    5.0144E+00    1.834E+02%                3.11E+01
 AG-108M#A    3.5263E-01    3.5263E-01    1.080E+02%                3.52E+00
 AG-110M#A    1.0594E+00    1.0594E+00    9.669E+01%                6.31E+00
 SN-113 #A   -9.0635E-02   -9.0635E-02    2.067E+03%                4.58E+00
 SB-124       2.2023E+00    2.2023E+00    3.883E+01%                1.90E+00
 SB-125 #A    3.1506E+00    3.1506E+00    1.236E+02%                9.45E+00
 I-131  #A    5.0980E-01    5.0982E-01    2.662E+02%                3.31E+00
 Gd-153 #A   -2.5400E+00   -2.5401E+00    1.440E+02%                1.21E+01
 Ga-68  #A    8.7140E+00    8.7557E+00    6.449E+02%                1.21E+02
 Tc-99m #A   -5.3350E-01   -5.3398E-01    2.622E+02%                4.65E+00
 BA-133 #A    1.5675E+00    1.5675E+00    1.086E+02%                5.66E+00
 CS-134 #A    5.3192E-01    5.3192E-01    1.017E+02%                4.79E+00
 CS-137       3.8636E+02    3.8636E+02    1.253E+00%                3.62E+00
 CE-139 #A    6.1257E-02    6.1257E-02    1.507E+03%                3.10E+00
 Ba-140  A    3.0813E+00    3.0814E+00    8.610E+01%                7.12E+00
 La-140 #A    2.5259E-01    2.5260E-01    7.859E+01%                2.49E+00
 CE-141 #A   -1.5840E+00   -1.5840E+00    9.926E+01%                4.16E+00
 CE-144 #A   -6.7166E+00   -6.7166E+00    1.575E+02%                3.51E+01
 PM-144 #A   -1.2298E+00   -1.2298E+00    9.493E+01%                2.63E+00
 EU-152 #A    5.7960E+00    5.7960E+00    7.155E+01%                8.28E+00
 EU-154 #A    4.6976E+00    4.6976E+00    7.749E+01%                5.43E+00
 EU-155 #A    3.9084E-01    3.9084E-01    5.305E+02%                1.73E+01
 HF-181  A    1.2826E+00    1.2826E+00    9.628E+01%                6.24E+00
 Ta-182 #A   -1.2455E+00   -1.2455E+00    6.096E+01%                1.64E+01
 Hg-203 #A   -6.0333E-01   -6.0334E-01    1.755E+02%                3.54E+00
 TL-208       4.6045E+00    4.6045E+00    1.959E+01%                2.03E+00
 PM-146 #A    1.7173E+00    1.7173E+00    1.198E+02%                4.98E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage 19
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
 Y-88   #A    7.1860E-01    7.1860E-01    1.041E+02%                1.41E+00
 Cd-113m#A   -1.5667E+04   -1.5667E+04    9.177E+01%                4.77E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                9.42E+01
 Cf-251 #A   -3.6283E-01   -3.6283E-01    1.294E+03%                1.19E+01
 Cf-249 #A    1.3138E-01    1.3138E-01    1.462E+03%                6.45E+00
 Sn-126 #A   -2.0034E+01   -2.0034E+01    2.342E+02%                1.55E+02
 PB-210       1.0982E+04    1.0982E+04    1.162E+00%                2.24E+02
 PB-212       7.3330E+00    7.3330E+00    1.832E+01%                4.11E+00
 PB-214       7.1244E+00    7.1244E+00    2.681E+01%                5.03E+00
 BI-207 #A    1.9473E+00    1.9473E+00    9.884E+01%                4.08E+00
 BI-212 #A   -4.1079E+00   -4.1079E+00    3.103E+02%                4.33E+01
 U-235  #A   -2.1493E-06   -2.1493E-06    5.200E+08%                3.72E+01
 BI-214 #A    2.8218E+00    2.8218E+00    6.060E+01%                1.19E+01
 BI-210M#A   -5.5923E-01   -5.5923E-01    2.989E+02%                5.60E+00
 AC-228       1.7797E+01    1.7797E+01    1.903E+01%                8.22E+00
 TH-227 #A   -4.5649E+00   -4.5649E+00    2.877E+02%                3.34E+01
 TH-229 #A    1.2258E+01    1.2258E+01    1.199E+02%                4.95E+01
 TH-234 #A   -2.3290E+01   -2.3290E+01    4.423E+01%                6.24E+01
 PA-231 #A   -3.6198E+01   -3.6198E+01    1.686E+02%                2.03E+02
 PA-233 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.69E+01
 PA-234 #A    6.9095E+00    6.9095E+00    6.429E+01%                1.51E+01
 PA-234M#A    8.3709E+01    8.3709E+01    1.142E+02%                6.27E+02
 AM-241       1.2205E+03    1.2205E+03    8.287E-01%                1.46E+01
 Np-237 #A    6.1563E+00    6.1563E+00    1.325E+02%                2.71E+01
 Ir-192 #A    0.0000E+00    0.0000E+00    7.071E+02%                7.08E+00
 Cs-136 #A    5.3494E-01    5.3495E-01    1.247E+02%                4.24E+00
 Np-239 #A   -1.4440E+00   -1.4442E+00    3.213E+02%                1.54E+01
 Nd-147 #A    8.5251E-01    8.5252E-01    1.042E+03%                2.10E+01
 TL-210 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.09E+00
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                9.87E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.1 keV)     1.278E+04  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.1 keV) 1.2781479E+04  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 12_Gamma_20191262
-----------------------------------------------------------------------------                      
   Sample Description: 430296_Gamma_160-34284-A-15-D DU 
             Detector: Detector #12       
             Batch ID: 430296                 
    Work Order Number: Gamma   
           Lot Number: 160-34284-A-15-D DU
-----------------------------------------------------------------------------
        Decay to Time: 6/21/2019 06:00        Live Time: 1800   sec
     Acquisition Time: 6/21/2019 06:00:21     Real Time: 1803   sec
        Analysis Time: 6/21/2019 06:30        Dead Time: 0.18   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCan_108513
  Efficiency Cal Date: 4/20/2018 11:53
      Energy Cal Date: 4/20/2018 11:13                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 12_2019-06-08_1442.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       7.902E+00          105.0     8.297E+00    8.306E+00    2.770E+01
NA-22      6.923E-01           57.9     4.006E-01    4.021E-01    1.292E+00
K-40       1.779E+02            6.4     1.141E+01    1.452E+01    5.395E+00
Sc-46      1.358E+00           97.9     1.329E+00    1.331E+00    4.433E+00
CR-51      5.300E+00          337.2     1.787E+01    1.787E+01    5.944E+01
MN-54     -8.569E-01          131.3     1.125E+00    1.126E+00    2.567E+00
FE-59      1.222E+00           84.5     1.033E+00    1.035E+00    4.084E+00
Co-56      2.133E+00           31.7     6.755E-01    6.842E-01    2.373E+00
CO-57      2.345E-01          339.8     7.968E-01    7.969E-01    2.664E+00
CO-58     -1.254E+00           81.2     1.018E+00    1.020E+00    3.387E+00
CO-60     -1.453E-01          687.4     9.990E-01    9.990E-01    2.171E+00
ZN-65     -2.701E+00          138.9     3.752E+00    3.754E+00    1.255E+01
NB-94      7.916E-01           64.8     5.133E-01    5.149E-01    2.160E+00
ZR-95      1.465E+00           94.4     1.384E+00    1.386E+00    3.174E+00
NB-95     -1.353E+00           92.2     1.247E+00    1.248E+00    4.151E+00
RU-103    -1.006E+00           92.5     9.299E-01    9.313E-01    2.268E+00
RH-106     1.360E+00          580.5     7.893E+00    7.893E+00    1.907E+01
AG-108M    1.659E-01          140.1     2.325E-01    2.327E-01    2.287E+00
AG-110M   -2.129E+00           89.6     1.908E+00    1.911E+00    6.349E+00
SN-113     1.250E+00          107.2     1.341E+00    1.342E+00    4.471E+00
SB-124     1.630E+00           24.3     3.954E-01    4.041E-01    8.333E+00
SB-125     2.720E+00           89.1     2.423E+00    2.427E+00    6.844E+00
I-131      1.108E+00           76.9     8.519E-01    8.537E-01    2.332E+00
Gd-153    -2.276E+00          138.5     3.152E+00    3.155E+00    1.046E+01
Ga-68      1.530E+01          228.1     3.490E+01    3.491E+01    7.649E+01
Tc-99m    -8.349E-01          159.2     1.329E+00    1.330E+00    4.408E+00
BA-133    -6.198E-01          230.9     1.431E+00    1.431E+00    9.931E+00
CS-134     1.616E+00           77.9     1.259E+00    1.262E+00    3.504E+00
CS-137     4.673E+00           21.6     1.011E+00    1.038E+00    1.953E+00
CE-139     8.755E-01          102.9     9.006E-01    9.017E-01    2.990E+00
Ba-140    -1.848E+00           62.2     1.150E+00    1.154E+00    9.788E+00
La-140     1.345E+00           79.6     1.071E+00    1.074E+00    1.979E+00
CE-141    -1.544E+00          155.0     2.393E+00    2.395E+00    7.939E+00
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CE-144     6.047E+00          163.3     9.876E+00    9.881E+00    3.277E+01
PM-144     6.073E-02         1500.6     9.114E-01    9.114E-01    2.122E+00
EU-152     5.189E+00           80.0     4.153E+00    4.162E+00    8.131E+00
EU-154     1.225E+00          119.5     1.463E+00    1.464E+00    5.632E+00
EU-155     0.000E+00         1.#INF     2.255E+00    2.255E+00    1.488E+01
HF-181     1.505E+00           91.7     1.380E+00    1.382E+00    3.779E+00
Ta-182    -8.356E-01           75.9     6.341E-01    6.355E-01    1.859E+01
Hg-203    -1.002E+00           87.3     8.748E-01    8.764E-01    2.905E+00
TL-208     1.654E+01            8.3     1.379E+00    1.615E+00    2.306E+00
PM-146     1.228E+00           91.9     1.129E+00    1.131E+00    2.758E+00
Y-88       9.547E-01           31.6     3.019E-01    3.067E-01    7.036E-01
Cd-113m   -9.667E+02         1144.8     1.107E+04    1.107E+04    3.740E+04
Cd-109     0.000E+00         1.#INF     4.979E+01    4.979E+01    1.649E+02
Cf-251     4.113E+00          106.0     4.359E+00    4.365E+00    1.101E+01
Cf-249     0.000E+00         1.#INF     7.198E-01    7.198E-01    4.655E+00
Sn-126     9.323E+00          126.9     1.183E+01    1.184E+01    3.926E+01
PB-210     1.180E+02           20.1     2.372E+01    2.483E+01    6.167E+01
PB-212     4.143E+01            4.4     1.825E+00    2.828E+00    4.014E+00
PB-214     1.316E+02            2.4     3.221E+00    7.409E+00    5.079E+00
BI-207     1.307E-01           99.0     1.294E-01    1.296E-01    3.416E+00
BI-212     5.568E+01           14.1     7.834E+00    8.334E+00    1.881E+01
U-235      1.162E+01           43.7     5.073E+00    5.107E+00    1.324E+01
BI-214     1.238E+02            2.8     3.498E+00    7.210E+00    3.912E+00
BI-210M   -3.355E-01          436.6     1.465E+00    1.465E+00    3.755E+00
AC-228     4.669E+01            6.1     2.849E+00    3.704E+00    5.791E+00
TH-227     1.462E+00           78.0     1.140E+00    1.142E+00    3.195E+01
TH-229     1.153E+01          149.0     1.718E+01    1.719E+01    4.354E+01
TH-234     6.022E+01           17.2     1.033E+01    1.086E+01    3.337E+01
PA-231    -8.560E+00          696.1     5.959E+01    5.959E+01    1.984E+02
PA-233     0.000E+00         1.#INF     1.123E+00    1.123E+00    1.621E+01
PA-234    -3.890E+00          119.8     4.659E+00    4.664E+00    1.546E+01
PA-234M    1.130E+02           73.1     8.264E+01    8.284E+01    3.810E+02
AM-241     2.681E+00          127.4     3.417E+00    3.420E+00    1.134E+01
Np-237     0.000E+00         1.#INF     1.502E+01    1.502E+01    4.975E+01
Ir-192     1.139E+00           92.9     1.058E+00    1.060E+00    6.491E+00
Cs-136     4.163E-02         2533.4     1.055E+00    1.055E+00    3.609E+00
Np-239     2.934E+00          137.2     4.026E+00    4.030E+00    1.336E+01
Nd-147    -8.211E+00           93.7     7.694E+00    7.708E+00    1.799E+01
TL-210    -3.926E-01          251.1     9.859E-01    9.861E-01    3.352E+00
Kr-85     -2.795E+00         8022.0     2.242E+02    2.242E+02    7.613E+02
-----------------------------------------------------------------------------
Total      9.992E+02

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage  1
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
 Sample description                                             
      430296_Gamma_160-34284-A-15-D DU                                
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20191262.An1

 Acquisition information
        Start time:                 6/21/2019 6:00:21 AM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.18 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCan_108513                                               
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 11:13:27 AM
             Zero offset:           0.059 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.735E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 11:53:09 AM
             Type:                  Polynomial
             Uncertainty:           1.020 %
             Coefficients:         -0.363508  -4.707999   0.462125
                                   -0.051256   0.002384  -0.000043

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.13keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage  2
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/21/2019 6:00:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2019-06-08_1442.PBC
                                                 6/8/2019 2:42:09 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   40 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1168

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.69      196.  16.42   0.92  1.819E-02    46.54   4.250  1.180E+02 PB210 
    50.21       37. 123.65   0.85  2.193E-02    50.14   8.000    PBC<MDA TH227 
    59.54       49. 127.44   0.86  2.817E-02    59.54  35.900    PBC<MDA AM241 
    63.40      146.  35.96   0.92  2.982E-02    63.29   3.810  7.174E+01 TH234 
    64.39       49. 126.92   0.87  3.015E-02    64.28   9.700    PBC<MDA Sn126 
    74.78      668.   6.56   0.88  3.331E-02
    77.12     1164.   4.31   0.88  3.386E-02
    81.35      116.  25.86   0.89  3.473E-02    80.99  34.060  5.443E+00 BA133 
    83.82      157.  21.35   0.89  3.517E-02
    87.21      394.   9.59   0.89  3.570E-02    86.49  13.100  4.697E+01 Np237 
                                                86.54  30.700  2.004E+01 EU155 
                                                86.94   9.040  6.794E+01 Sn126 
                                                87.57  37.500  1.634E+01 Sn126 
                                                88.04   3.790  1.613E+02 Cd109 
    89.77      179.  18.10   0.90  3.604E-02
    92.87      303.  12.05   0.90  3.640E-02    92.59   5.584  7.428E+01 TH234 
                                                93.35   5.561  8.312E+01 AC228 
   106.13       45. 137.20   0.91  3.729E-02   106.13  22.700    PBC<MDA Np239 
   122.06       13. 339.79   0.93  3.724E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  2.345E-01 CO57  
   122.31       42. 112.91   0.93  3.725E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  7.240E-01 CO57  
   126.48       28.  72.07   0.76  3.707E-02
   133.02       44. 162.01   0.94  3.673E-02   133.02  43.300    PBC<MDA HF181 
   133.54       44. 163.31   0.94  3.670E-02   133.54  11.090    PBC<MDA CE144 
   136.30       44. 164.21   0.94  3.652E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  6.330E+00 CO57  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage  3
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   143.98       82.  43.65   0.55  3.599E-02   143.79  10.960    PBC<MDA U235  
   162.32       33.  82.45   0.97  3.435E-02   162.66   6.220    PBC<MDA Ba140 
   165.52       43. 102.87   0.97  3.405E-02   165.85  79.900    PBC<MDA CE139 
   176.60       42. 105.98   0.98  3.303E-02   176.60  17.000    PBC<MDA Cf251 
   186.12      505.   9.49   1.15  3.211E-02   185.72  54.000  1.556E+01 U235  
   193.51       29. 149.04   1.00  3.140E-02   193.51   4.400    PBC<MDA TH229 
   209.24      110.  26.31   1.32  2.994E-02
   227.00       14. 276.25   1.03  2.839E-02   227.00   6.300    PBC<MDA Cf251 
   235.85       37. 186.54   1.04  2.764E-02   235.97  12.300    PBC<MDA TH227 
   238.51      882.   4.41   1.05  2.744E-02   238.63  43.300  4.124E+01 PB212 
   241.89      509.   6.45   1.05  2.717E-02   242.00   7.430  1.400E+02 PB214 
   244.58       38. 185.92   1.05  2.695E-02   244.69   7.580    PBC<MDA EU152 
   256.02       61.  30.74   1.06  2.609E-02   256.24   7.000  1.845E+01 TH227 
   258.69       43.  41.32   1.07  2.590E-02
   277.26       51.  38.77   1.53  2.462E-02   277.28   6.310    PBC<MDA TL208 
   295.03     1094.   4.14   1.06  2.350E-02   295.09  19.300  1.341E+02 PB214 
                                               296.00  79.000  3.283E+01 TL210 
   300.13       77.  26.42   1.11  2.321E-02   300.03   3.280  5.612E+01 PB212 
                                               300.07   2.460  7.484E+01 PA231 
                                               300.18   6.200  2.970E+01 PA233 
   302.95       13. 561.14   1.11  2.304E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  1.662E+00 BA133 
   316.49       30. 229.47   1.12  2.229E-02   316.49  87.040    PBC<MDA Ir192 
   320.82       21. 337.17   1.13  2.210E-02   320.08   9.940    PBC<MDA CR51  
   328.76        8. 353.88   1.13  2.165E-02   328.76  20.300    PBC<MDA La140 
   338.16      227.  12.78   1.04  2.119E-02   338.32  12.010  4.958E+01 AC228 
   351.77     1874.   2.88   1.27  2.056E-02   351.93  37.600  1.347E+02 PB214 
   364.48        4. 694.02   1.17  2.001E-02   364.48  81.700    PBC<MDA I131  
   391.69       27. 107.24   1.20  1.893E-02   391.69  64.000    PBC<MDA SN113 
   453.88       24.  91.91   1.26  1.692E-02   453.88  65.000    PBC<MDA PM146 
   463.37       27.  89.10   1.27  1.666E-02   463.37  10.470    PBC<MDA SB125 
   468.06       25.  92.90   1.27  1.653E-02   468.06  51.750    PBC<MDA Ir192 
   477.60       24. 105.00   1.28  1.628E-02   477.60  10.520    PBC<MDA BE7   
   482.00       18. 149.63   1.28  1.617E-02   482.00  80.500    PBC<MDA HF181 
   487.02       23. 110.80   1.29  1.604E-02   487.02  45.500    PBC<MDA La140 
   511.86      182.  12.45   2.56  1.546E-02   511.86  20.000  3.277E+01 RH106 
   563.24       10. 210.55   1.36  1.439E-02   563.24   8.350    PBC<MDA CS134 
   569.70       17.  99.03   1.37  1.427E-02   569.32  15.380  4.384E+00 CS134 
                                               569.47   8.200  8.225E+00 PA234 
                                               569.70  97.740  6.903E-01 BI207 
   583.10      350.   8.34   1.37  1.403E-02   583.02  84.500  1.642E+01 TL208 
   600.50       22. 277.34   1.40  1.373E-02   600.50  17.860    PBC<MDA SB125 
   602.73       22. 278.57   1.40  1.369E-02   602.73  98.260    PBC<MDA SB124 
   604.71       14. 443.75   1.40  1.366E-02   604.71  97.620    PBC<MDA CS134 
   609.27     1429.   2.96   1.45  1.358E-02   609.31  46.090  1.268E+02 BI214 
                                               610.30   5.750  1.018E+03 RU103 
   614.31       22. 277.26   1.41  1.350E-02   614.28  89.850    PBC<MDA AG108M
   621.92        3. 580.45   1.42  1.338E-02   621.92   9.930    PBC<MDA RH106 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage  4
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   636.97       21.  76.91   1.43  1.315E-02   636.97   7.170    PBC<MDA I131  
   661.29       92.  21.63   1.04  1.279E-02   661.66  85.210  4.673E+00 CS137 
   702.63       13. 152.29   1.49  1.224E-02   702.63  97.900    PBC<MDA NB94  
   723.19        4. 525.43   1.51  1.199E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  2.008E-01 AG108M
                                               723.36  20.220  9.025E-01 EU154 
   727.42       90.  14.07   1.52  1.194E-02   727.17   7.550  5.568E+01 BI212 
   756.73       17.  94.42   1.54  1.160E-02   756.73  54.460    PBC<MDA ZR95  
   766.41       26.  73.15   1.55  1.150E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  4.346E+02 PA234M
   785.80        8. 242.19   1.57  1.129E-02   785.42   1.280    PBC<MDA BI212 
   795.87       23.  77.89   1.58  1.119E-02   795.87  85.530    PBC<MDA CS134 
   801.95       23.  82.80   1.58  1.113E-02   801.95   8.690    PBC<MDA CS134 
   860.48       58.  21.19   1.99  1.057E-02   860.56  12.420  2.447E+01 TL208 
   871.10       18.  64.85   1.65  1.048E-02   871.10  99.890    PBC<MDA NB94  
   889.28       25.  97.88   1.66  1.033E-02   889.28  99.984    PBC<MDA Sc46  
   898.04        3. 658.00   1.67  1.025E-02   898.04  93.700    PBC<MDA Y88   
   910.93      251.   8.44   1.41  1.015E-02   911.07  29.000  4.739E+01 AC228 
   964.26       22. 101.70   1.73  9.739E-03   964.11  14.605    PBC<MDA EU152 
   969.12      131.  10.30   1.74  9.703E-03   968.97  17.460  4.305E+01 AC228 
   996.33       11. 137.23   1.76  9.508E-03   996.33  10.600    PBC<MDA EU154 
  1077.40        7. 228.12   1.83  8.978E-03  1077.40   3.300    PBC<MDA Ga68  
  1099.25        6. 295.94   1.85  8.846E-03  1099.25  56.500    PBC<MDA FE59  
  1120.25      337.   6.62   1.83  8.722E-03  1120.29  15.100  1.420E+02 BI214 
                                              1120.55  99.987  2.145E+01 Sc46  
                                              1121.30  34.900  6.149E+01 Ta182 
  1221.41       15.  85.89   1.96  8.175E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.28       64.  31.67   1.97  8.090E-03  1238.28  66.070  6.617E+00 Co56  
  1274.53       10.  57.87   2.00  7.914E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  1.966E+00 EU154 
  1274.54        6. 119.45   2.00  7.914E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  1.159E+00 EU154 
  1291.60       12.  84.55   2.02  7.834E-03  1291.60  43.200    PBC<MDA FE59  
  1384.30        7. 191.21   2.10  7.423E-03  1384.30  24.290    PBC<MDA AG110M
  1407.86       92.  10.43   2.00  7.324E-03  1408.00  21.005  3.322E+01 EU152 
  1460.63      243.   6.42   2.01  7.112E-03  1460.83  10.670  1.779E+02 K40   
  1596.21       14.  79.63   2.27  6.616E-03  1596.21  95.400    PBC<MDA La140 
  1690.98       17.  24.25   2.35  6.302E-03  1690.98  47.790  3.136E+00 SB124 
  1764.46      257.   6.24   2.68  6.075E-03  1764.49  15.400  1.526E+02 BI214 
  1836.06       10.  31.62   2.46  5.866E-03  1836.06  99.200  9.547E-01 Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.69    74.79       627.       668. 2.006E+04    6.56   0.880  -       D
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage  5
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
   Channel   Energy Background  Net area  Eff*Area   Uncert   FWHM  Suspected   
   308.02    77.13       675.      1164. 3.438E+04    4.31   0.882  -       D
   324.93    81.35       389.       116. 3.338E+03   25.80   0.887  -      sD
   334.78    83.81       481.       157. 4.460E+03   21.33   0.889  -       D
   358.58    89.77       436.       179. 4.961E+03   18.13   0.895  -      sD
   505.34   126.48       175.        28. 7.553E+02   72.07   0.762  -      sc
   836.25   209.24       234.       103. 3.454E+03   23.10   1.016  -      sD
  1023.24   256.03       143.        61. 2.323E+03   30.74   1.063  -      sD
  1033.92   258.70       138.        43. 1.668E+03   41.32   1.065  -      sD

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.40    46.69       313.       163.     0.091    20.09   0.919 
 TH-227    200.18    50.14      1007.        37.     0.020   123.65   0.855 
 AM-241    237.74    59.54      1910.        49.     0.027   127.44   0.865s
 TH-234    252.74    63.29       632.       129.     0.072    28.98   0.868D
 Sn-126    256.71    64.28      1916.        49.     0.027   126.92   0.869s
 BA-133    323.50    80.99      4179.       -49.    -0.027   189.02   0.887 
 Np-237    345.49    86.49      7923.         0.     0.000   231.48   0.892A
 EU-155    345.70    86.54      8003.       -56.    -0.031   228.20   0.892D
 Sn-126    347.29    86.94      7713.        54.     0.030    78.29   0.892D
 Sn-126    349.81    87.57      7428.       225.     0.125    17.97   0.893D
 Cd-109    351.68    88.04      7372.         0.     0.000   218.68   0.894A
 Nd-147    363.92    91.10      7317.       -40.    -0.022   305.53   0.897s
 TH-234    369.87    92.59       655.       213.     0.118    18.36   0.898D
 AC-228    372.91    93.35      7151.        56.     0.031   214.11   0.899s
 Gd-153    389.50    97.50      1941.       -45.    -0.025   138.45   0.903s
 Np-239    397.50    99.50      1987.       -22.    -0.012   286.45   0.905s
 Gd-153    412.29   103.20      2009.         0.     0.000  1000.00   0.909s
 Np-239    414.29   103.70      2009.         0.     0.000  1000.00   0.909 
 EU-155    420.73   105.31      2009.         0.     0.000  1000.00   0.911s
 Np-239    424.00   106.13      1858.        45.     0.025   137.20   0.912s
 EU-152    486.56   121.78      1079.        42.     0.023   112.91   0.928s
 CO-57     487.69   122.06      1039.        13.     0.007   339.79   0.928s
 EU-154    491.84   123.10      1052.         0.     0.000  1000.00   0.929s
 PA-234    524.60   131.29      1522.       -46.    -0.026   119.78   0.938 
 HF-181    531.51   133.02      2551.        44.     0.025   162.01   0.939s
 CE-144    533.57   133.54      2595.        44.     0.025   163.31   0.940s
 HF-181    544.61   136.30      2639.        44.     0.025   164.21   0.943s

                                 (Page 7 of 22)

Page 1571 of 1765



      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage  6
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CO-57     545.30   136.47      2847.       -47.    -0.026   161.17   0.943s
 Tc-99m    561.44   140.51      2800.       -47.    -0.026   159.16   0.947s
 U-235     575.30   143.98       384.        82.     0.046    43.65   0.555s
 CE-141    581.15   145.44      2748.       -48.    -0.027   154.98   0.952 
 Ba-140    649.99   162.66       348.        33.     0.018    82.45   0.969D
 U-235     652.87   163.38       868.       -45.    -0.025    94.10   0.970 
 CE-139    662.76   165.85       951.        43.     0.024   102.87   0.973 
 Cf-251    705.72   176.60       543.        42.     0.023   105.98   0.983s
 U-235     743.79   186.12       432.       486.     0.270     9.90   1.150s
 TH-229    773.32   193.51       513.        29.     0.016   149.04   1.000s
 U-235     820.59   205.33      1203.       -43.    -0.024   114.90   1.012s
 TH-229    842.65   210.85      1160.       -43.    -0.024   112.25   1.018s
 Cf-251    907.22   227.00       403.        14.     0.008   276.25   1.034s
 TH-227    943.09   235.97      2357.        37.     0.021   186.54   1.043 
 PB-212    953.73   238.63       318.       886.     0.492     4.40   1.045D
 PB-214    967.18   242.00       295.       497.     0.276     6.63   1.049D
 EU-152    977.96   244.69      2427.        38.     0.021   185.92   1.051s
 TH-227   1024.13   256.24       482.       -33.    -0.018    94.98   1.063 
 BI-210M  1062.48   265.83       318.        -8.    -0.004   436.65   1.072s
 TL-208   1108.18   277.26       119.        51.     0.028    38.77   1.535s
 Hg-203   1115.93   279.20       476.       -36.    -0.020    87.28   1.086s
 I-131    1136.32   284.30       297.       -13.    -0.007   249.56   1.091s
 PB-214   1179.23   295.03       214.      1094.     0.608     4.14   1.060 
 TL-210   1183.11   296.00      2626.       -31.    -0.017   231.77   1.102s
 PB-212   1199.22   300.03       168.        77.     0.043    26.42   1.106D
 PA-231   1199.38   300.07      2594.       -31.    -0.017   229.57   1.106 
 PA-233   1199.82   300.18      2563.       -31.    -0.017   228.13   1.107 
 PA-231   1209.70   302.65      2531.       -10.    -0.006   696.13   1.109s
 BA-133   1210.50   302.85      2508.        13.     0.007   561.14   1.109s
 Ba-140   1218.49   304.85      2521.         0.     0.000  1000.00   1.111 
 BI-210M  1218.68   304.90      2521.         0.     0.000  1000.00   1.111s
 Ir-192   1232.85   308.44      2521.         0.     0.000  1000.00   1.115s
 PA-233   1247.13   312.01      2521.         0.     0.000  1000.00   1.118s
 Ir-192   1265.04   316.49      2310.        30.     0.017   229.47   1.123 
 CR-51    1279.41   320.08      2485.        21.     0.012   337.17   1.126s
 La-140   1314.10   328.76       431.         8.     0.005   353.88   1.135s
 Cf-249   1332.81   333.44       477.        -3.    -0.002   928.54   1.139s
 AC-228   1351.70   338.16       146.       230.     0.128    12.56   1.042 
 Cs-136   1361.32   340.57       576.       -31.    -0.017   110.59   1.146s
 EU-152   1376.18   344.29       714.       -32.    -0.018   120.42   1.150s
 HF-181   1382.35   345.83       809.       -33.    -0.019   121.39   1.151s
 PB-214   1406.76   351.93       213.      1812.     1.007     2.61   1.157D
 BA-133   1423.02   356.00      2295.       -29.    -0.016   230.89   1.162s
 I-131    1456.95   364.48       200.         4.     0.002   694.02   1.170s
 BA-133   1534.35   383.84       474.       -13.    -0.007   244.61   1.189 
 Cf-249   1550.79   387.95       486.         0.     0.000  1000.00   1.193s
 SN-113   1565.74   391.69       414.        27.     0.015   107.24   1.196s
 SB-125   1710.45   427.88       176.        -7.    -0.004   372.98   1.232s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage  7
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-108M  1734.69   433.94       180.       -19.    -0.011   140.14   1.238s
 PM-146   1814.45   453.88       124.        24.     0.014    91.91   1.257s
 SB-125   1852.39   463.37       286.        27.     0.015    89.10   1.266s
 Ir-192   1871.16   468.06       257.        25.     0.014    92.90   1.271s
 BE-7     1909.29   477.60       315.        24.     0.014   105.00   1.280s
 HF-181   1926.90   482.00       339.        18.     0.010   149.63   1.284s
 La-140   1946.98   487.02       321.        23.     0.013   110.80   1.289s
 RU-103   1987.11   497.05       144.       -26.    -0.014    92.47   1.298s
 RH-106   2046.35   511.86       167.       182.     0.101    12.45   2.563s
 Nd-147   2122.88   531.00       169.       -29.    -0.016    93.70   1.331s
 Ba-140   2147.92   537.26       173.       -29.    -0.016    93.27   1.337s
 CS-134   2251.82   563.24       104.        10.     0.006   210.55   1.362s
 CS-134   2276.15   569.32       139.        -8.    -0.004   220.20   1.367s
 BI-207   2277.68   569.70       139.        17.     0.010    99.03   1.368s
 TL-208   2331.25   583.10       100.       350.     0.195     8.34   1.374 
 SB-125   2400.87   600.50      1804.        22.     0.012   277.34   1.397s
 SB-124   2409.79   602.73      1826.        22.     0.012   278.57   1.399s
 CS-134   2417.71   604.71      1847.        14.     0.008   443.75   1.401 
 BI-214   2436.11   609.31        79.      1395.     0.775     2.83   1.406D
 AG-108M  2455.99   614.28      1837.        22.     0.012   277.26   1.410s
 RH-106   2486.54   621.92        85.         3.     0.002   580.45   1.417s
 SB-125   2542.43   635.89       119.       -18.    -0.010    89.63   1.430s
 I-131    2546.77   636.97       116.        21.     0.011    76.91   1.432s
 AG-110M  2629.92   657.76       212.       -22.    -0.012    96.03   1.451s
 CS-137   2644.02   661.29        58.        92.     0.051    21.63   1.037s
 NB-94    2809.41   702.63        89.        13.     0.007   152.29   1.493s
 SB-124   2890.04   722.79       240.       -22.    -0.012   100.53   1.512s
 AG-108M  2890.65   722.94       212.         4.     0.002   525.43   1.512s
 EU-154   2892.34   723.36       216.         0.     0.000  1000.00   1.512s
 ZR-95    2895.69   724.20       216.         0.     0.000  1000.00   1.513s
 BI-212   2907.58   727.17        36.        90.     0.050    14.07   1.516D
 PM-146   2987.55   747.16        89.       -10.    -0.005   209.13   1.535s
 ZR-95    3025.83   756.73        51.        17.     0.009    94.42   1.543s
 AG-110M  3054.69   763.94       163.       -32.    -0.018    59.39   1.550s
 NB-95    3062.08   765.79       318.       -28.    -0.016    92.16   1.552s
 PA-234M  3064.57   766.41       174.        26.     0.015    73.15   1.552s
 EU-152   3114.61   778.92        84.        -9.    -0.005   218.58   1.564s
 BI-212   3140.62   785.42        89.         8.     0.005   242.19   1.570 
 CS-134   3182.43   795.87       153.        23.     0.013    77.89   1.579s
 TL-210   3197.35   799.60       188.        -8.    -0.004   251.09   1.583 
 CS-134   3206.76   801.95       166.        23.     0.013    82.80   1.585s
 CO-58    3242.06   810.78       190.       -25.    -0.014    81.21   1.593s
 La-140   3262.05   815.77       180.       -24.    -0.013    80.93   1.598s
 MN-54    3338.38   834.85       103.       -17.    -0.009   131.27   1.615s
 Co-56    3386.08   846.77        85.       -16.    -0.009   129.12   1.626s
 TL-208   3440.92   860.48        22.        58.     0.032    21.19   1.987s
 NB-94    3483.41   871.10        60.        18.     0.010    64.85   1.648s
 EU-154   3491.95   873.23       122.       -16.    -0.009   100.08   1.650s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage  8
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234   3521.16   880.53       262.       -29.    -0.016    81.70   1.657s
 PA-234   3532.00   883.24       291.       -29.    -0.016    85.72   1.659s
 AG-110M  3537.78   884.68       320.       -29.    -0.016    89.60   1.660s
 Sc-46    3556.17   889.28       292.        25.     0.014    97.88   1.664s
 Y-88     3591.22   898.04        80.         3.     0.002   658.00   1.672s
 AC-228   3642.82   910.93        36.       251.     0.139     8.44   1.409s
 AG-110M  3749.09   937.49       185.       -36.    -0.020    84.41   1.708 
 PA-234   3783.21   946.02        65.        -3.    -0.002   593.64   1.716s
 EU-152   3855.60   964.11       233.        22.     0.012   101.70   1.732 
 AC-228   3875.05   968.97        26.       131.     0.073    10.30   1.736D
 EU-154   3984.54   996.33       112.        11.     0.006   137.23   1.761s
 PA-234M  4003.22  1001.00       123.         0.     0.000  1000.00   1.765s
 EU-154   4018.33  1004.77       137.       -12.    -0.007   139.12   1.768s
 Cs-136   4191.60  1048.07        89.       -24.    -0.013    60.27   1.807s
 RH-106   4200.76  1050.36       133.       -22.    -0.012    77.71   1.809s
 BI-207   4253.99  1063.66        69.        -7.    -0.004   260.72   1.820s
 Ga-68    4308.98  1077.40        48.         7.     0.004   228.12   1.833s
 FE-59    4396.44  1099.25        53.         6.     0.003   295.94   1.852s
 EU-152   4447.76  1112.07       458.       -21.    -0.012   142.41   1.863 
 ZN-65    4461.66  1115.55       436.       -22.    -0.012   138.88   1.866s
 BI-214   4480.48  1120.25        23.       337.     0.187     6.62   1.830 
 Ta-182   4484.69  1121.30       452.       -24.    -0.014   125.12   1.871 
 Ta-182   4755.86  1189.05        37.        -3.    -0.002   420.24   1.930 
 Ta-182   4885.39  1221.41        28.        15.     0.008    85.89   1.957 
 Co-56    4952.92  1238.28        62.        64.     0.035    31.67   1.972s
 NA-22    5098.03  1274.53        11.        10.     0.005    57.87   2.003s
 EU-154   5098.08  1274.54        21.         6.     0.003   119.45   2.003s
 FE-59    5166.35  1291.60        17.        12.     0.007    84.55   2.017s
 TL-210   5252.04  1313.00        74.       -26.    -0.014    81.27   2.036s
 CO-60    5330.11  1332.50        34.        -2.    -0.001   687.39   2.052s
 AG-110M  5537.48  1384.30        28.         7.     0.004   191.21   2.096s
 EU-152   5631.84  1407.86         0.        92.     0.051    10.43   1.998s
 K-40     5843.12  1460.63         0.       243.     0.135     6.42   2.010s
 La-140   6386.02  1596.21        18.        14.     0.008    79.63   2.269s
 SB-124   6765.58  1690.98         0.        17.     0.009    24.25   2.345s
 BI-214   7059.89  1764.46         0.       257.     0.143     6.24   2.684 
 Co-56    7087.48  1771.35       281.       -11.    -0.006   224.22   2.408s
 Y-88     7346.69  1836.06         0.        10.     0.006    31.62   2.459s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage  9
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   7.9019E+00                                      5.31E+01             
                           477.60 7.902E+00 ?(  2.770E+01 1.05E+02 1.05E+01 G  
 
NA-22    C   6.9225E-01                                      9.50E+02             
                          1274.53 6.923E-01 ?(  1.292E+00 5.79E+01 9.99E+01 G  
 
K-40     N   1.7790E+02                                      4.66E+11             
                          1460.83 1.779E+02 *(  5.395E+00 6.42E+00 1.07E+01 G  
 
Sc-46    F   1.3577E+00                                      8.38E+01             
                           889.28 1.358E+00  (  4.433E+00 9.79E+01 1.00E+02 G  
                          1120.55-1.687E-01 %   6.219E+00 1.09E+03 1.00E+02 G  
 
CR-51    F   5.2997E+00                                      2.77E+01             
                           320.08 5.300E+00 &(  5.944E+01 3.37E+02 9.94E+00 G  
 
MN-54    C  -8.5687E-01                                      3.12E+02             
                           834.85-8.569E-01 &(  2.567E+00 1.31E+02 1.00E+02 G  
 
FE-59    F   1.2218E+00                                      4.45E+01             
                          1099.25 6.299E-01 ?(  4.084E+00 2.96E+02 5.65E+01 G  
                          1291.60 1.996E+00 ?(  3.599E+00 8.45E+01 4.32E+01 G  
 
Co-56    C   2.1332E+00                                      7.73E+01             
                           846.77-8.314E-01 &(  2.373E+00 1.29E+02 9.99E+01 G  
                          1238.28 6.617E+00  (  4.106E+00 3.17E+01 6.61E+01 G  
                          1037.84-2.840E-01 %   1.412E+01 2.23E+03 1.41E+01 G  
                          1771.35-6.323E+00 +   4.788E+01 2.24E+02 1.55E+01  A 
 
CO-57    C   2.3451E-01                                      2.72E+02             
                           122.06 2.345E-01 ?(  2.664E+00 3.40E+02 8.56E+01 G  
                           136.47-6.698E+00 +   3.581E+01 1.61E+02 1.07E+01 G  
 
CO-58    C  -1.2535E+00                                      7.09E+01             
                           810.78-1.254E+00 &(  3.387E+00 8.12E+01 9.95E+01 G  
 
CO-60    F  -1.4533E-01                                      1.93E+03             
                          1332.50-1.453E-01 ?(  2.171E+00 6.87E+02 1.00E+02 G  
                          1173.24 8.799E-02 %   2.534E+00 1.31E+03 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage 10
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZN-65    F  -2.7013E+00                                      2.44E+02             
                          1115.55-2.701E+00 ?(  1.255E+01 1.39E+02 5.06E+01 G  
 
NB-94    I   7.9156E-01                                      7.41E+06             
                           702.63 6.180E-01 ?(  2.160E+00 1.52E+02 9.79E+01 G  
                           871.10 9.616E-01  (  2.059E+00 6.48E+01 9.99E+01 G  
 
ZR-95    I   1.4654E+00                                      6.40E+01             
                           756.73 1.465E+00 ?(  3.174E+00 9.44E+01 5.45E+01 G  
                           724.20 0.000E+00 -   7.480E+00 1.00E+03 4.42E+01 G  
 
NB-95    I  -1.3526E+00                                      6.40E+01             
                           765.79-1.353E+00 &(  4.151E+00 9.22E+01 9.98E+01 G  
 
RU-103   I  -1.0057E+00                                      3.93E+01             
                           497.05-1.006E+00 &(  2.268E+00 9.25E+01 9.09E+01 G  
                           610.30-8.693E-05 %   1.451E+02 5.00E+07 5.75E+00 GA 
 
RH-106   I   1.3598E+00                                      3.74E+02             
                           621.92 1.360E+00 ?(  1.907E+01 5.80E+02 9.93E+00 G  
                          1050.36-8.495E+01 +   2.197E+02 7.77E+01 1.56E+00 G  
                           511.86 3.277E+01 ?   1.130E+01 1.25E+01 2.00E+01 GA 
 
AG-108M  C   1.6591E-01                                      1.53E+05             
                           433.94-6.663E-01 &(  2.287E+00 1.40E+02 9.05E+01 G  
                           722.94 2.008E-01 +   3.599E+00 5.25E+02 9.08E+01 G  
                           614.28 1.004E+00 &(  9.269E+00 2.77E+02 8.98E+01 G  
 
AG-110M  F  -2.1293E+00                                      2.50E+02             
                           884.68-2.129E+00 ?(  6.349E+00 8.96E+01 7.27E+01 G  
                           657.76-1.005E+00 +   3.225E+00 9.60E+01 9.46E+01 G  
                           937.49-5.878E+00 +   1.075E+01 8.44E+01 3.44E+01 G  
                          1384.30 2.054E+00 +   8.478E+00 1.91E+02 2.43E+01 G  
                           763.94-6.900E+00 +   1.347E+01 5.94E+01 2.23E+01 G  
 
SN-113   F   1.2502E+00                                      1.15E+02             
                           391.69 1.250E+00 ?(  4.471E+00 1.07E+02 6.40E+01 G  
 
SB-124   F   1.6304E+00                                      6.02E+01             
                           602.73 8.983E-01  (  8.333E+00 2.79E+02 9.83E+01 G  
                          1690.98 3.136E+00 ?(  1.359E+00 2.43E+01 4.78E+01 G  
                           722.79-9.556E+00 +   3.211E+01 1.01E+02 1.08E+01 G  
 
SB-125   I   2.7199E+00                                      1.01E+03             
                           427.88-7.424E-01 ?(  6.844E+00 3.73E+02 2.96E+01 G  
                           600.50 4.921E+00 &(  4.545E+01 2.77E+02 1.79E+01 G  
                           635.89-6.654E+00 +   1.996E+01 8.96E+01 1.13E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage 11
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           463.37 8.753E+00 &(  2.597E+01 8.91E+01 1.05E+01 G  
 
I-131    I   1.1075E+00                                      8.02E+00             
                           364.48 1.359E-01 ?(  2.332E+00 6.94E+02 8.17E+01 G  
                           284.30-4.868E+00 +   3.109E+01 2.50E+02 6.14E+00 G  
                           636.97 1.218E+01 ?(  3.117E+01 7.69E+01 7.17E+00 G  
 
Gd-153   F  -2.2763E+00                                      2.42E+02             
                            97.50-2.276E+00 &(  1.046E+01 1.38E+02 3.00E+01 G  
                           103.20 0.000E+00 &   1.450E+01 1.00E+03 2.18E+01 G  
 
Ga-68    C   1.5300E+01                                      4.71E-02             
                          1077.40 1.530E+01 &(  7.649E+01 2.28E+02 3.30E+00 G  
 
Tc-99m   I  -8.3487E-01                                      2.51E-01             
                           140.51-8.349E-01  (  4.408E+00 1.59E+02 8.93E+01 G  
 
BA-133   F  -6.1975E-01                                      3.85E+03             
                           356.00-1.294E+00 ?(  9.931E+00 2.31E+02 6.20E+01 G  
                           302.85 1.662E+00 &(  3.105E+01 5.61E+02 1.83E+01 G  
                           383.84-4.093E+00 +   3.365E+01 2.45E+02 8.94E+00 GA 
                            80.99-2.283E+00 +   1.431E+01 1.89E+02 3.41E+01 GA 
 
CS-134   I   1.6163E+00                                      7.54E+02             
                           795.87 1.353E+00 ?(  3.504E+00 7.79E+01 8.55E+01 G  
                           604.71 5.717E-01 ?(  8.457E+00 4.44E+02 9.76E+01 G  
                           569.32-1.939E+00 +   1.457E+01 2.20E+02 1.54E+01 G  
                           801.95 1.306E+01 ?(  3.602E+01 8.28E+01 8.69E+00 G  
                           563.24 4.622E+00 &(  2.322E+01 2.11E+02 8.35E+00 G  
 
CS-137   I   4.6731E+00                                      1.10E+04             
                           661.66 4.673E+00  (  1.953E+00 2.16E+01 8.52E+01 G  
 
CE-139   F   8.7552E-01                                      1.38E+02             
                           165.85 8.755E-01 &(  2.990E+00 1.03E+02 7.99E+01 G  
 
Ba-140   I  -1.8477E+00                                      1.28E+01             
                           537.26-4.491E+00 ?(  9.788E+00 9.33E+01 2.44E+01 G  
                           162.66 8.519E+00  (  2.332E+01 8.24E+01 6.22E+00 G  
                           304.85 0.000E+00 +   1.337E+02 1.00E+03 4.29E+00 G  
 
La-140   I   1.3454E+00                                      1.28E+01             
                          1596.21 1.204E+00 ?(  1.979E+00 7.96E+01 9.54E+01 G  
                           487.02 1.772E+00  (  6.560E+00 1.11E+02 4.55E+01 G  
                           328.76 1.053E+00 &(  1.257E+01 3.54E+02 2.03E+01 G  
                           815.77-5.258E+00 +   1.416E+01 8.09E+01 2.33E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage 12
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-141   I  -1.5443E+00                                      3.25E+01             
                           145.44-1.544E+00 &(  7.939E+00 1.55E+02 4.82E+01 G  
 
CE-144   I   6.0471E+00                                      2.85E+02             
                           133.54 6.047E+00 &(  3.277E+01 1.63E+02 1.11E+01 G  
 
PM-144   C   6.0731E-02                                      3.63E+02             
                           696.54 6.073E-02 &(  2.122E+00 1.50E+03 9.90E+01 G  
                           618.06 1.007E-01 %   8.491E+00 2.53E+03 9.91E+01 G  
 
EU-152   F   5.1888E+00                                      4.94E+03             
                           121.78 2.168E+00 &(  8.131E+00 1.13E+02 2.86E+01 G  
                           344.29-3.182E+00 +   1.276E+01 1.20E+02 2.65E+01 G  
                          1112.07-9.979E+00 +   4.754E+01 1.42E+02 1.36E+01 G  
                           778.92-3.401E+00 &   1.716E+01 2.19E+02 1.29E+01 G  
                           964.11 8.484E+00 ?(  2.885E+01 1.02E+02 1.46E+01 G  
                           244.69 1.023E+01 ?(  6.317E+01 1.86E+02 7.58E+00 G  
                          1408.00 3.322E+01 *   2.662E+00 1.04E+01 2.10E+01 GA 
 
EU-154   I   1.2248E+00                                      3.14E+03             
                           123.10 0.000E+00 &(  5.632E+00 1.00E+03 4.08E+01 G  
                          1274.54 1.159E+00 ?(  4.820E+00 1.19E+02 3.52E+01 G  
                           723.36 0.000E+00 -   1.632E+01 1.00E+03 2.02E+01 G  
                           873.23-6.977E+00 +   2.346E+01 1.00E+02 1.23E+01 G  
                          1004.77-3.972E+00 +   1.870E+01 1.39E+02 1.80E+01 G  
                           996.33 6.155E+00 ?(  2.866E+01 1.37E+02 1.06E+01 G  
 
HF-181   F   1.5052E+00                                      4.24E+01             
                           482.00 7.527E-01 &(  3.779E+00 1.50E+02 8.05E+01 G  
                           133.02 1.547E+00 &(  8.316E+00 1.62E+02 4.33E+01 G  
                           345.83-5.926E+00 +   2.394E+01 1.21E+02 1.51E+01 G  
                           136.30 1.155E+01 ?(  6.295E+01 1.64E+02 5.85E+00 G  
 
Ta-182   F  -8.3563E-01                                      1.14E+02             
                          1121.30-4.447E+00  (  1.859E+01 1.25E+02 3.49E+01 G  
                          1221.41 3.833E+00  (  6.926E+00 8.59E+01 2.70E+01 G  
                          1189.05-1.370E+00 +   1.282E+01 4.20E+02 1.62E+01 G  
 
Hg-203   F  -1.0023E+00                                      4.66E+01             
                           279.20-1.002E+00 &(  2.905E+00 8.73E+01 8.15E+01 G  
 
TL-208   N   1.6542E+01                                      6.98E+02             
                           583.02 1.642E+01  (P 2.306E+00 8.34E+00 8.45E+01 G  
                           277.28 1.818E+01  (  1.916E+01 3.88E+01 6.31E+00 G  
                           860.56 2.447E+01 +   1.043E+01 2.12E+01 1.24E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage 13
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PM-146   C   1.2285E+00                                      2.02E+03             
                           453.88 1.228E+00 &(  2.758E+00 9.19E+01 6.50E+01 G  
                           747.16-1.349E+00 -   6.501E+00 2.09E+02 3.40E+01 G  
                           735.72-3.475E-01 %   8.962E+00 1.10E+03 2.25E+01 G  
 
Y-88     F   9.5469E-01                                      1.07E+02             
                          1836.06 9.547E-01 ?(  7.036E-01 3.16E+01 9.92E+01 G  
                           898.04 1.735E-01 &   2.567E+00 6.58E+02 9.37E+01 G  
 
Cd-113m     -9.6668E+02                                      5.33E+03             
                           263.70-9.667E+02 &(  3.740E+04 1.14E+03 6.00E-03   K
 
Cf-251   T   4.1133E+00                                      3.28E+05             
                           176.60 4.113E+00 ?(  1.101E+01 1.06E+02 1.70E+01 G  
                           227.00 4.246E+00 ?   2.992E+01 2.76E+02 6.30E+00 GA 
 
Sn-126       9.3230E+00                                      3.65E+07             
                            87.57 9.323E+00 }   1.676E+01 1.80E+01 3.75E+01 GA 
                            64.28 9.323E+00 &(  3.926E+01 1.27E+02 9.70E+00 G  
                            86.94 9.323E+00 }   7.100E+01 7.83E+01 9.04E+00 GA 
 
PB-210   N   1.1804E+02                                      8.14E+03             
                            46.54 1.180E+02  (P 6.167E+01 2.01E+01 4.25E+00 G  
 
PB-212   N   4.1432E+01                                      6.98E+02             
                           238.63 4.143E+01  (  4.014E+00 4.40E+00 4.33E+01 G  
                           300.03 5.612E+01 +   4.605E+01 2.64E+01 3.28E+00 GA 
 
PB-214   N   1.3158E+02                                      5.84E+05             
                           351.93 1.303E+02  (  5.079E+00 2.61E+00 3.76E+01 G  
                           295.09 1.341E+02  (  8.672E+00 4.14E+00 1.93E+01 G  
                           242.00 1.369E+02     2.277E+01 6.63E+00 7.43E+00 GA 
 
BI-207   C   1.3071E-01                                      1.18E+04             
                          1063.66-6.034E-01 ?(  3.416E+00 2.61E+02 7.45E+01 G  
                           569.70 6.903E-01 ?(  2.293E+00 9.90E+01 9.77E+01 G  
 
BI-212   N   5.5681E+01                                      6.98E+02             
                           727.17 5.568E+01  (  1.881E+01 1.41E+01 7.55E+00 G  
                           785.42 3.202E+01 -   1.790E+02 2.42E+02 1.28E+00 GA 
 
U-235    N   1.1621E+01                                      2.57E+11             
                           143.79 1.162E+01 *(  1.324E+01 4.37E+01 1.10E+01 G  
                           205.33-1.577E+01 &   6.016E+01 1.15E+02 5.01E+00 G  
                           163.38-1.430E+01 -   4.465E+01 9.41E+01 5.08E+00 G  
                           185.72 1.556E+01 * P 3.186E+00 9.90E+00 5.40E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage 14
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-214   N   1.2380E+02                                      5.84E+05             
                           609.31 1.238E+02  (P 3.912E+00 2.83E+00 4.61E+01 G  
                          1120.29 1.420E+02 +   1.064E+01 6.62E+00 1.51E+01 G  
                          1764.49 1.526E+02 +   4.376E+00 6.24E+00 1.54E+01 G  
 
BI-210M  T  -3.3547E-01                                      1.10E+09             
                           265.83-3.355E-01 &(  3.755E+00 4.37E+02 5.00E+01 G  
                           304.90 0.000E+00 +   2.048E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   4.6690E+01                                      2.10E+03             
                           911.07 4.739E+01 @(  5.791E+00 8.44E+00 2.90E+01 G  
                           968.97 4.305E+01  (  8.641E+00 1.03E+01 1.75E+01 G  
                           338.32 5.030E+01  (  1.287E+01 1.26E+01 1.20E+01 G  
                            93.35 1.534E+01 -   1.087E+02 2.14E+02 5.56E+00 XA 
 
TH-227   N   1.4617E+00                                      7.95E+03             
                           256.24-1.012E+01  (  3.195E+01 9.50E+01 7.00E+00 G  
                           235.97 6.038E+00 +   3.741E+01 1.87E+02 1.23E+01 G  
                            50.14 1.159E+01  (  4.767E+01 1.24E+02 8.00E+00 G  
 
TH-229   N   1.1526E+01                                      2.68E+06             
                           193.51 1.153E+01 &(  4.354E+01 1.49E+02 4.40E+00 G  
                           210.85-2.701E+01 &   1.007E+02 1.12E+02 2.99E+00 G  
 
TH-234   N   6.0217E+01                                      1.63E+12             
                            92.59 5.822E+01  (P 3.337E+01 1.84E+01 5.58E+00 G  
                            63.29 6.314E+01  (P 5.871E+01 2.90E+01 3.81E+00 G  
 
PA-231   N  -8.5600E+00                                      1.20E+07             
                           302.65-8.560E+00 &(  1.984E+02 6.96E+02 2.88E+00 G  
                           300.07-3.063E+01 +   2.336E+02 2.30E+02 2.46E+00 G  
 
PA-234   N  -3.8900E+00                                      1.63E+12             
                           131.29-3.890E+00 ?(  1.546E+01 1.20E+02 1.80E+01 G  
                           946.02-1.260E+00 &   1.691E+01 5.94E+02 1.34E+01 G  
                           569.47-1.582E-01 %   2.852E+01 5.23E+03 8.20E+00 G  
                           883.24-1.609E+01 +   4.587E+01 8.57E+01 9.60E+00 G  
                           880.53-2.565E+01 &   6.963E+01 8.17E+01 6.00E+00 GA 
 
PA-234M  N   1.1298E+02                                      1.63E+12             
                          1001.00 0.000E+00 ?(  3.810E+02 1.00E+03 8.37E-01 G  
                           766.41 4.346E+02 &(  1.054E+03 7.31E+01 2.94E-01 G  
 
AM-241   T   2.6811E+00                                      1.58E+05             
                            59.54 2.681E+00 &(  1.134E+01 1.27E+02 3.59E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage 15
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ir-192   F   1.1385E+00                                      7.40E+01             
                           316.49 8.509E-01 ?(  6.491E+00 2.29E+02 8.70E+01 G  
                           468.06 1.622E+00 ?(  5.025E+00 9.29E+01 5.18E+01 G  
                           308.44 0.000E+00 -   1.822E+01 1.00E+03 3.18E+01 G  
 
Cs-136   F   4.1629E-02                                      1.30E+01             
                           818.50 4.163E-02 %(  3.609E+00 2.53E+03 1.00E+02 G  
                          1048.07-1.782E+00 +   3.531E+00 6.03E+01 8.00E+01 G  
                           340.57-1.749E+00 +   6.441E+00 1.11E+02 4.69E+01 G  
 
Np-239   T   2.9343E+00                                      2.36E+00             
                           103.70 0.000E+00 &   1.317E+01 1.00E+03 2.40E+01 X  
                           106.13 2.934E+00 &(  1.336E+01 1.37E+02 2.27E+01 G  
                            99.50-2.211E+00 &   2.108E+01 2.86E+02 1.50E+01 X  
 
Nd-147      -8.2113E+00                                      1.11E+01             
                           531.00-8.211E+00 ?(  1.799E+01 9.37E+01 1.30E+01 G  
                            91.10-2.150E+00 +   2.176E+01 3.06E+02 2.83E+01 G  
 
TL-210   N  -3.9264E-01                                      5.84E+05             
                           799.60-3.926E-01 ?(  3.352E+00 2.51E+02 9.90E+01 G  
                           296.00-9.406E-01 +   7.243E+00 2.32E+02 7.90E+01 G  
                          1313.00-8.734E+00 &   1.461E+01 8.13E+01 2.10E+01 GA 
 
Kr-85    I  -2.7949E+00                                      3.92E+03             
                           513.98-2.795E+00 %(  7.613E+02 8.02E+03 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage 16
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14      1007.        37.     0.020   123.65   1.159E+01   
 AM-241      59.54      1910.        49.     0.027   127.44   2.681E+00   
 EU-155      86.54      8003.       -56.    -0.031   228.20  -2.823E+00   
 Nd-147      91.10      7317.       -40.    -0.022   305.53  -2.150E+00   
 Gd-153      97.50      1941.       -45.    -0.025   138.45  -2.276E+00   
 Np-239      99.50      1987.       -22.    -0.012   286.45  -2.211E+00   
 Np-239     106.13      1858.        45.     0.025   137.20   2.934E+00   
 CO-57      122.06      1039.        13.     0.007   339.79   2.345E-01   
 PA-234     131.29      1522.       -46.    -0.026   119.78  -3.890E+00   
 HF-181     133.02      2551.        44.     0.025   162.01   1.547E+00   
 CE-144     133.54      2595.        44.     0.025   163.31   6.047E+00   
 HF-181     136.30      2639.        44.     0.025   164.21   1.155E+01   
 CO-57      136.47      2847.       -47.    -0.026   161.17  -6.698E+00   
 Tc-99m     140.51      2800.       -47.    -0.026   159.16  -8.349E-01   
 CE-141     145.44      2748.       -48.    -0.027   154.98  -1.544E+00   
 Cf-251     176.60       543.        42.     0.023   105.98   4.113E+00   
 TH-229     193.51       513.        29.     0.016   149.04   1.153E+01   
 TH-229     210.85      1160.       -43.    -0.024   112.25  -2.701E+01   
 Cf-251     227.00       403.        14.     0.008   276.25   4.246E+00   
 TH-227     235.97      2357.        37.     0.021   186.54   6.038E+00   
 TH-227     256.24       482.       -33.    -0.018    94.98  -1.012E+01   
 BI-210M    265.83       318.        -8.    -0.004   436.65  -3.355E-01   
 Hg-203     279.20       476.       -36.    -0.020    87.28  -1.002E+00   
 I-131      284.30       297.       -13.    -0.007   249.56  -4.868E+00   
 TL-210     296.00      2626.       -31.    -0.017   231.77  -9.406E-01   
 PA-231     300.07      2594.       -31.    -0.017   229.57  -3.063E+01   
 PA-233     300.18      2563.       -31.    -0.017   228.13  -1.216E+01   
 PA-231     302.65      2531.       -10.    -0.006   696.13  -8.560E+00   
 Ir-192     316.49      2310.        30.     0.017   229.47   8.509E-01   
 La-140     328.76       431.         8.     0.005   353.88   1.053E+00   
 Cf-249     333.44       477.        -3.    -0.002   928.54  -5.574E-01   
 Cs-136     340.57       576.       -31.    -0.017   110.59  -1.749E+00   
 HF-181     345.83       809.       -33.    -0.019   121.39  -5.926E+00   
 I-131      364.48       200.         4.     0.002   694.02   1.359E-01   
 SN-113     391.69       414.        27.     0.015   107.24   1.250E+00   
 SB-125     427.88       176.        -7.    -0.004   372.98  -7.424E-01   
 PM-146     453.88       124.        24.     0.014    91.91   1.228E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage 17
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125     463.37       286.        27.     0.015    89.10   8.753E+00   
 Ir-192     468.06       257.        25.     0.014    92.90   1.622E+00   
 BE-7       477.60       315.        24.     0.014   105.00   7.902E+00   
 HF-181     482.00       339.        18.     0.010   149.63   7.527E-01   
 La-140     487.02       321.        23.     0.013   110.80   1.772E+00   
 RU-103     497.05       144.       -26.    -0.014    92.47  -1.006E+00   
 RH-106     511.86       167.       182.     0.101    12.45   3.277E+01   
 Nd-147     531.00       169.       -29.    -0.016    93.70  -8.211E+00   
 CS-134     563.24       104.        10.     0.006   210.55   4.622E+00   
 CS-134     569.32       139.        -8.    -0.004   220.20  -1.939E+00   
 BI-207     569.70       139.        17.     0.010    99.03   6.903E-01   
 SB-125     600.50      1804.        22.     0.012   277.34   4.921E+00   
 SB-124     602.73      1826.        22.     0.012   278.57   8.983E-01   
 CS-134     604.71      1847.        14.     0.008   443.75   5.717E-01   
 RH-106     621.92        85.         3.     0.002   580.45   1.360E+00   
 SB-125     635.89       119.       -18.    -0.010    89.63  -6.654E+00   
 I-131      636.97       116.        21.     0.011    76.91   1.218E+01   
 AG-110M    657.76       212.       -22.    -0.012    96.03  -1.005E+00   
 NB-94      702.63        89.        13.     0.007   152.29   6.180E-01   
 SB-124     722.79       240.       -22.    -0.012   100.53  -9.556E+00   
 PM-146     747.16        89.       -10.    -0.005   209.13  -1.349E+00   
 ZR-95      756.73        51.        17.     0.009    94.42   1.465E+00   
 AG-110M    763.94       163.       -32.    -0.018    59.39  -6.900E+00   
 NB-95      765.79       318.       -28.    -0.016    92.16  -1.353E+00   
 PA-234M    766.41       174.        26.     0.015    73.15   4.346E+02   
 CS-134     795.87       153.        23.     0.013    77.89   1.353E+00   
 TL-210     799.60       188.        -8.    -0.004   251.09  -3.926E-01   
 CS-134     801.95       166.        23.     0.013    82.80   1.306E+01   
 CO-58      810.78       190.       -25.    -0.014    81.21  -1.254E+00   
 La-140     815.77       180.       -24.    -0.013    80.93  -5.258E+00   
 MN-54      834.85       103.       -17.    -0.009   131.27  -8.569E-01   
 Co-56      846.77        85.       -16.    -0.009   129.12  -8.314E-01   
 NB-94      871.10        60.        18.     0.010    64.85   9.616E-01   
 EU-154     873.23       122.       -16.    -0.009   100.08  -6.977E+00   
 PA-234     880.53       262.       -29.    -0.016    81.70  -2.565E+01   
 PA-234     883.24       291.       -29.    -0.016    85.72  -1.609E+01   
 AG-110M    884.68       320.       -29.    -0.016    89.60  -2.129E+00   
 Sc-46      889.28       292.        25.     0.014    97.88   1.358E+00   
 AG-110M    937.49       185.       -36.    -0.020    84.41  -5.878E+00   
 PA-234     946.02        65.        -3.    -0.002   593.64  -1.260E+00   
 EU-154     996.33       112.        11.     0.006   137.23   6.155E+00   
 EU-154    1004.77       137.       -12.    -0.007   139.12  -3.972E+00   
 Cs-136    1048.07        89.       -24.    -0.013    60.27  -1.782E+00   
 RH-106    1050.36       133.       -22.    -0.012    77.71  -8.495E+01   
 BI-207    1063.66        69.        -7.    -0.004   260.72  -6.034E-01   
 Ga-68     1077.40        48.         7.     0.004   228.12   1.530E+01   
 FE-59     1099.25        53.         6.     0.003   295.94   6.299E-01   
 ZN-65     1115.55       436.       -22.    -0.012   138.88  -2.701E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage 18
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ta-182    1121.30       452.       -24.    -0.014   125.12  -4.447E+00   
 Ta-182    1189.05        37.        -3.    -0.002   420.24  -1.370E+00   
 Ta-182    1221.41        28.        15.     0.008    85.89   3.833E+00   
 Co-56     1238.28        62.        64.     0.035    31.67   6.617E+00   
 NA-22     1274.53        11.        10.     0.005    57.87   6.923E-01   
 EU-154    1274.54        21.         6.     0.003   119.45   1.159E+00   
 FE-59     1291.60        17.        12.     0.007    84.55   1.996E+00   
 TL-210    1313.00        74.       -26.    -0.014    81.27  -8.734E+00   
 CO-60     1332.50        34.        -2.    -0.001   687.39  -1.453E-01   
 AG-110M   1384.30        28.         7.     0.004   191.21   2.054E+00   
 La-140    1596.21        18.        14.     0.008    79.63   1.204E+00   
 SB-124    1690.98         0.        17.     0.009    24.25   3.136E+00   
 Co-56     1771.35       281.       -11.    -0.006   224.22  -6.323E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    7.9019E+00    7.9019E+00    1.050E+02%                2.77E+01
 NA-22  #A    6.9225E-01    6.9225E-01    5.787E+01%                1.29E+00
 K-40   #     1.7790E+02    1.7790E+02    6.415E+00%                5.40E+00
 Sc-46  #A    1.3577E+00    1.3577E+00    9.788E+01%                4.43E+00
 CR-51  #A    5.2997E+00    5.2997E+00    3.372E+02%                5.94E+01
 MN-54  #A   -8.5687E-01   -8.5687E-01    1.313E+02%                2.57E+00
 FE-59  #A    1.2218E+00    1.2218E+00    8.455E+01%                4.08E+00
 Co-56  #A    2.1332E+00    2.1332E+00    3.167E+01%                2.37E+00
 CO-57  #A    2.3451E-01    2.3451E-01    3.398E+02%                2.66E+00
 CO-58  #A   -1.2535E+00   -1.2535E+00    8.121E+01%                3.39E+00
 CO-60  #A   -1.4533E-01   -1.4533E-01    6.874E+02%                2.17E+00
 ZN-65  #A   -2.7013E+00   -2.7013E+00    1.389E+02%                1.26E+01
 NB-94  #A    7.9156E-01    7.9156E-01    6.485E+01%                2.16E+00
 ZR-95  #A    1.4654E+00    1.4654E+00    9.442E+01%                3.17E+00
 NB-95  #A   -1.3526E+00   -1.3526E+00    9.216E+01%                4.15E+00
 RU-103 #A   -1.0057E+00   -1.0057E+00    9.247E+01%                2.27E+00
 RH-106 #A    1.3598E+00    1.3598E+00    5.805E+02%                1.91E+01
 AG-108M#A    1.6591E-01    1.6591E-01    1.401E+02%                2.29E+00
 AG-110M#A   -2.1293E+00   -2.1293E+00    8.960E+01%                6.35E+00
 SN-113 #A    1.2502E+00    1.2502E+00    1.072E+02%                4.47E+00
 SB-124 #A    1.6304E+00    1.6304E+00    2.425E+01%                8.33E+00
 SB-125 #A    2.7199E+00    2.7199E+00    8.910E+01%                6.84E+00
 I-131  #A    1.1075E+00    1.1075E+00    7.691E+01%                2.33E+00
 Gd-153 #A   -2.2763E+00   -2.2763E+00    1.385E+02%                1.05E+01
 Ga-68  #A    1.5246E+01    1.5300E+01    2.281E+02%                7.65E+01
 Tc-99m #A   -8.3431E-01   -8.3487E-01    1.592E+02%                4.41E+00
 BA-133 #A   -6.1975E-01   -6.1975E-01    2.309E+02%                9.93E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage 19
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
 CS-134 #A    1.6163E+00    1.6163E+00    7.789E+01%                3.50E+00
 CS-137 #     4.6731E+00    4.6731E+00    2.163E+01%                1.95E+00
 CE-139 #A    8.7552E-01    8.7552E-01    1.029E+02%                2.99E+00
 Ba-140 #A   -1.8477E+00   -1.8477E+00    6.224E+01%                9.79E+00
 La-140 #A    1.3454E+00    1.3454E+00    7.963E+01%                1.98E+00
 CE-141 #A   -1.5443E+00   -1.5443E+00    1.550E+02%                7.94E+00
 CE-144 #A    6.0471E+00    6.0471E+00    1.633E+02%                3.28E+01
 PM-144 #A    6.0731E-02    6.0731E-02    1.501E+03%                2.12E+00
 EU-152 #A    5.1888E+00    5.1888E+00    8.004E+01%                8.13E+00
 EU-154 #A    1.2248E+00    1.2248E+00    1.195E+02%                5.63E+00
 EU-155 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.49E+01
 HF-181 #A    1.5052E+00    1.5052E+00    9.165E+01%                3.78E+00
 Ta-182 #A   -8.3563E-01   -8.3563E-01    7.588E+01%                1.86E+01
 Hg-203 #A   -1.0023E+00   -1.0023E+00    8.728E+01%                2.91E+00
 TL-208       1.6542E+01    1.6542E+01    8.338E+00%                2.31E+00
 PM-146 #A    1.2285E+00    1.2285E+00    9.191E+01%                2.76E+00
 Y-88   #     9.5469E-01    9.5469E-01    3.162E+01%                7.04E-01
 Cd-113m#B   -9.6668E+02   -9.6668E+02    1.145E+03%                3.74E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.65E+02
 Cf-251 #A    4.1133E+00    4.1133E+00    1.060E+02%                1.10E+01
 Cf-249 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.65E+00
 Sn-126 #A    9.3230E+00    9.3230E+00    1.269E+02%                3.93E+01
 PB-210       1.1804E+02    1.1804E+02    2.009E+01%                6.17E+01
 PB-212       4.1432E+01    4.1432E+01    4.404E+00%                4.01E+00
 PB-214       1.3158E+02    1.3158E+02    2.448E+00%                5.08E+00
 BI-207 #A    1.3071E-01    1.3071E-01    9.903E+01%                3.42E+00
 BI-212       5.5681E+01    5.5681E+01    1.407E+01%                1.88E+01
 U-235  #A    1.1621E+01    1.1621E+01    4.365E+01%                1.32E+01
 BI-214       1.2380E+02    1.2380E+02    2.825E+00%                3.91E+00
 BI-210M#A   -3.3547E-01   -3.3547E-01    4.366E+02%                3.75E+00
 AC-228       4.6690E+01    4.6690E+01    6.102E+00%                5.79E+00
 TH-227 #A    1.4617E+00    1.4617E+00    7.796E+01%                3.20E+01
 TH-229 #A    1.1526E+01    1.1526E+01    1.490E+02%                4.35E+01
 TH-234 #     6.0217E+01    6.0217E+01    1.716E+01%                3.34E+01
 PA-231 #A   -8.5600E+00   -8.5600E+00    6.961E+02%                1.98E+02
 PA-233 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.62E+01
 PA-234 #A   -3.8900E+00   -3.8900E+00    1.198E+02%                1.55E+01
 PA-234M#A    1.1298E+02    1.1298E+02    7.315E+01%                3.81E+02
 AM-241 #A    2.6811E+00    2.6811E+00    1.274E+02%                1.13E+01
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.97E+01
 Ir-192 #A    1.1385E+00    1.1385E+00    9.290E+01%                6.49E+00
 Cs-136 #A    4.1629E-02    4.1629E-02    2.533E+03%                3.61E+00
 Np-239 #A    2.9341E+00    2.9343E+00    1.372E+02%                1.34E+01
 Nd-147 #A   -8.2112E+00   -8.2113E+00    9.370E+01%                1.80E+01
 TL-210 #A   -3.9264E-01   -3.9264E-01    2.511E+02%                3.35E+00
 Kr-85  #A   -2.7949E+00   -2.7949E+00    8.022E+03%                7.61E+02
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage 20
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.1 keV)     7.882E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.1 keV) 7.8816968E+02  Bq/Sample     

                                 (Page 22 of 22)

Page 1586 of 1765



 500  1000  1500  2000  2500  3000  3500  4000  4500  5000  5500  6000  6500  7000  7500  8000 
1.0e0

1.0e1

1.0e2

1.0e3

1.0e4

1.0e5

P
b-

21
0 

T
h-

22
7 

A
m

-2
41

 T
h-

23
4 

S
n-

12
6 

B
a-

13
3 

E
u-

15
5 

S
n-

12
6 

S
n-

12
6 

N
d-

14
7 

T
h-

23
4 

A
c-

22
8 

G
d-

15
3 

N
p-

23
9 

N
p-

23
9 

E
u-

15
2 

C
o-

57
  

P
a-

23
4 

H
f-

18
1 

C
e-

14
4 H

f-
18

1 
C

o-
57

  
T

c-
99

m
 U

-2
35

  
C

e-
14

1 
B

a-
14

0 
U

-2
35

  
C

e-
13

9 
C

f-
25

1 
U

-2
35

  
T

h-
22

9 
U

-2
35

  
T

h-
22

9 
C

f-
25

1 
T

h-
22

7 
P

b-
21

2 
P

b-
21

4 
E

u-
15

2 T
h-

22
7 

C
d-

11
3m

B
i-2

10
M T

l-2
08

 
H

g-
20

3 
I-

13
1 

 
P

b-
21

4 
T

l-2
10

 
P

a-
23

1 
P

b-
21

2 
P

a-
23

3 
P

a-
23

1 
B

a-
13

3 
Ir

-1
92

 
C

r-
51

  
La

-1
40

 
C

f-
24

9 
A

c-
22

8 
C

s-
13

6 
E

u-
15

2 
H

f-
18

1 
P

b-
21

4 
B

a-
13

3 
I-

13
1 

 B
a-

13
3 

S
n-

11
3 

S
b-

12
5 

A
g-

10
8M

P
m

-1
46

 
S

b-
12

5 
Ir

-1
92

 
B

e-
7 

  H
f-

18
1 L

a-
14

0 
R

u-
10

3 
R

h-
10

6 
K

r-
85

  
N

d-
14

7 
B

a-
14

0 
C

s-
13

4 
C

s-
13

4 
P

a-
23

4 
B

i-2
07

 
T

l-2
08

 
S

b-
12

5 S
b-

12
4 

C
s-

13
4 

B
i-2

14
 

R
u-

10
3 

A
g-

10
8M

P
m

-1
44

 
R

h-
10

6 
S

b-
12

5 
I-

13
1 

 
A

g-
11

0M
C

s-
13

7 

P
m

-1
44

 
N

b-
94

  
S

b-
12

4 
A

g-
10

8M
B

i-2
12

 
P

m
-1

46
 

P
m

-1
46

 
Z

r-
95

  
A

g-
11

0M
N

b-
95

  
P

a-
23

4M
E

u-
15

2 
B

i-2
12

 
C

s-
13

4 
T

l-2
10

 
C

s-
13

4 
C

o-
58

  
La

-1
40

 
C

s-
13

6 
M

n-
54

  
C

o-
56

  
T

l-2
08

 
N

b-
94

  
E

u-
15

4 
P

a-
23

4 
P

a-
23

4 
A

g-
11

0M
S

c-
46

  Y
-8

8 
  

A
c-

22
8 

A
g-

11
0M

P
a-

23
4 

E
u-

15
2 

A
c-

22
8 

E
u-

15
4 

E
u-

15
4 

C
o-

56
  

C
s-

13
6 

R
h-

10
6 

B
i-2

07
 

G
a-

68
  F
e-

59
  

E
u-

15
2 

Z
n-

65
  

B
i-2

14
 

S
c-

46
  

T
a-

18
2 

C
o-

60
  

T
a-

18
2 

T
a-

18
2 

C
o-

56
  

N
a-

22
  

E
u-

15
4 

F
e-

59
  

T
l-2

10
 

C
o-

60
  

A
g-

11
0M

E
u-

15
2 

K
-4

0 
  

La
-1

40
 

S
b-

12
4 

B
i-2

14
 

C
o-

56
  

Y
-8

8 
  

Channels

C
ou

nt
s

430296_Gamma_160-34284-A-15-D DU. 12_Gamma_20191262.spc.

P
age 1587 of 1765



Test America St. Louis                    Spectrum ID: 5_Gamma_20191221 
-----------------------------------------------------------------------------                      
   Sample Description: 430296_Gamma_160-34280-A-21-B 
             Detector: Detector # 5       
             Batch ID: 430296                 
    Work Order Number: Gamma   
           Lot Number: 160-34280-A-21-B
-----------------------------------------------------------------------------
        Decay to Time: 6/21/2019 06:02        Live Time: 1800   sec
     Acquisition Time: 6/21/2019 06:02:41     Real Time: 1809   sec
        Analysis Time: 6/21/2019 06:33        Dead Time: 0.49   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 5_Soil_TunaCan.Clb
  Efficiency Cal Desc: 5_Soil_TunaCan_90099_032612
  Efficiency Cal Date: 3/27/2012 17:20
      Energy Cal Date: 2/28/2012 19:35                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 5_2019-06-08_1451.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -5.877E+00          104.5     6.140E+00    6.147E+00    2.068E+01
NA-22      1.295E-01          357.1     4.623E-01    4.623E-01    1.741E+00
K-40       5.173E+01           15.0     7.744E+00    8.184E+00    1.140E+01
Sc-46      7.735E-01          110.3     8.530E-01    8.540E-01    2.896E+00
CR-51     -1.691E+00          349.0     5.902E+00    5.903E+00    2.013E+01
MN-54     -1.061E-01          554.7     5.885E-01    5.885E-01    2.127E+00
FE-59      2.853E-01           91.2     2.601E-01    2.605E-01    4.592E+00
Co-56      1.688E+00           21.0     3.543E-01    3.648E-01    1.387E+00
CO-57     -5.374E-01           91.9     4.938E-01    4.946E-01    1.643E+00
CO-58      1.557E-01          382.5     5.956E-01    5.956E-01    2.114E+00
CO-60      9.439E-01           39.3     3.705E-01    3.735E-01    1.835E+00
ZN-65      0.000E+00         1.#INF     2.425E-01    2.425E-01    8.767E+00
NB-94      1.591E-01          560.8     8.921E-01    8.921E-01    2.190E+00
ZR-95     -1.840E+00           95.3     1.754E+00    1.757E+00    4.177E+00
NB-95     -1.502E+00           76.2     1.144E+00    1.146E+00    3.801E+00
RU-103     3.395E-01          197.4     6.702E-01    6.704E-01    1.697E+00
RH-106     5.114E+00          141.2     7.221E+00    7.226E+00    2.461E+01
AG-108M   -1.005E-01         1336.3     1.343E+00    1.343E+00    1.842E+00
AG-110M    2.719E-01          124.8     3.392E-01    3.395E-01    4.231E+00
SN-113     8.265E-01           98.8     8.168E-01    8.179E-01    2.749E+00
SB-124     3.574E-01           44.7     1.598E-01    1.609E-01    2.120E+00
SB-125     4.122E-01           79.1     3.262E-01    3.269E-01    5.970E+00
I-131      4.603E-01          109.2     5.026E-01    5.032E-01    1.690E+00
Gd-153     3.886E-01          118.3     4.596E-01    4.602E-01    4.717E+00
Ga-68     -2.689E+01          148.3     3.988E+01    3.991E+01    9.046E+01
Tc-99m     4.883E-01          125.2     6.114E-01    6.120E-01    2.041E+00
BA-133    -3.284E-01          144.8     4.756E-01    4.759E-01    7.452E+00
CS-134     1.461E+00           85.1     1.243E+00    1.246E+00    2.749E+00
CS-137    -1.265E+00          116.2     1.470E+00    1.471E+00    2.929E+00
CE-139     5.370E-01          108.1     5.802E-01    5.825E-01    1.938E+00
Ba-140     3.555E+00          103.1     3.666E+00    3.670E+00    5.001E+00
La-140    -6.223E-02          244.9     1.524E-01    1.524E-01    3.077E+00
CE-141    -9.354E-01          125.9     1.177E+00    1.178E+00    3.927E+00
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CE-144     3.778E+00          123.2     4.654E+00    4.658E+00    1.553E+01
PM-144     5.315E-01          101.0     5.371E-01    5.378E-01    1.328E+00
EU-152     1.683E+00          167.6     2.820E+00    2.821E+00    4.960E+00
EU-154     9.566E-01           87.3     8.353E-01    8.368E-01    3.559E+00
EU-155     9.645E-01          289.0     2.787E+00    2.787E+00    9.338E+00
HF-181     2.935E-01          276.0     8.103E-01    8.104E-01    2.783E+00
Ta-182     1.380E+00          235.5     3.249E+00    3.250E+00    1.210E+01
Hg-203     1.116E-01          612.4     6.837E-01    6.837E-01    2.334E+00
TL-208     1.099E+01            9.5     1.041E+00    1.187E+00    1.532E+00
PM-146     1.998E+00           50.5     1.008E+00    1.013E+00    2.200E+00
Y-88       1.434E+00           28.0     4.016E-01    4.100E-01    9.809E-01
Cd-113m   -9.322E+03           96.1     8.960E+03    8.980E+03    2.995E+04
Cd-109     1.259E+01          196.1     2.469E+01    2.470E+01    8.215E+01
Cf-251     2.525E+00          104.0     2.627E+00    2.637E+00    7.038E+00
Cf-249     1.217E+00           60.5     7.358E-01    7.385E-01    2.059E+00
Sn-126     2.424E+00          271.6     6.584E+00    6.586E+00    2.213E+01
PB-210     6.865E+01           22.7     1.559E+01    1.610E+01    3.837E+01
PB-212     2.983E+01            4.9     1.450E+00    2.414E+00    2.361E+00
PB-214     5.338E+01            4.0     2.118E+00    3.490E+00    3.722E+00
BI-207     3.356E-01          289.6     9.721E-01    9.722E-01    2.322E+00
BI-212     4.266E+01           23.9     1.018E+01    1.041E+01    1.924E+01
U-235      3.663E+00          136.9     5.014E+00    5.017E+00    1.674E+01
BI-214     5.027E+01            5.0     2.508E+00    3.621E+00    2.805E+00
BI-210M    1.147E+00          135.3     1.551E+00    1.553E+00    3.615E+00
AC-228     3.303E+01            8.1     2.683E+00    3.169E+00    3.320E+00
TH-227     7.381E+00          109.4     8.077E+00    8.090E+00    2.069E+01
TH-229     5.188E+00          216.6     1.124E+01    1.124E+01    3.038E+01
TH-234     3.176E+01           23.0     7.315E+00    7.526E+00    2.166E+01
PA-231     0.000E+00         1.#INF     5.360E+00    5.360E+00    1.396E+02
PA-233    -4.071E-01          831.5     3.385E+00    3.385E+00    1.136E+01
PA-234     1.164E+00           82.3     9.581E-01    9.600E-01    1.150E+01
PA-234M   -1.544E+02           65.9     1.018E+02    1.021E+02    4.643E+02
AM-241     3.451E-01          535.8     1.849E+00    1.849E+00    5.276E+00
Np-237    -3.665E+00          201.8     7.395E+00    7.398E+00    2.460E+01
Ir-192    -8.050E-02          125.3     1.008E-01    1.009E-01    2.201E+00
Cs-136     3.783E-01           70.7     2.675E-01    2.683E-01    2.194E+00
Np-239    -1.800E+00          149.6     2.692E+00    2.694E+00    8.978E+00
Nd-147    -1.433E+00          328.5     4.708E+00    4.709E+00    1.205E+01
TL-210     5.907E-01           98.5     5.819E-01    5.829E-01    1.983E+00
Kr-85      6.501E+01          293.6     1.909E+02    1.909E+02    6.516E+02
-----------------------------------------------------------------------------
Total      5.077E+02

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:18 AMPage  1
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191221.An1             
                                                                                 
 Sample description                                             
      430296_Gamma_160-34280-A-21-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_Gamma_20191221.An1

 Acquisition information
        Start time:                 6/21/2019 6:02:41 AM
        Live time:               1800
        Real time:               1809
        Dead time:                  0.49 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:18 AMPage  2
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191221.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/21/2019 6:02:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2019-06-08_1451.PBC
                                                 6/8/2019 2:51:28 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   30 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.0773

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.95      110.  19.00   0.94  1.814E-02    46.54   4.250  6.865E+01 PB210 
    50.14        4. 589.76   0.79  2.012E-02    50.14   8.000    PBC<MDA TH227 
    59.54        6. 535.80   0.80  2.533E-02    59.54  35.900    PBC<MDA AM241 
    63.17       78.  32.45   0.70  2.707E-02    63.29   3.810    PBC<MDA TH234 
    64.35       12. 271.64   0.80  2.757E-02    64.28   9.700    PBC<MDA Sn126 
    74.73      325.   9.20   0.81  3.149E-02
    77.11      547.   5.69   0.81  3.219E-02
    83.91       86.  23.75   0.82  3.386E-02
    87.11      163.  14.86   0.83  3.447E-02    86.49  13.100  2.015E+01 Np237 
                                                86.54  30.700  8.597E+00 EU155 
                                                86.94   9.040  2.914E+01 Sn126 
                                                87.57  37.500  7.002E+00 Sn126 
    89.89      113.  19.20   0.83  3.491E-02
    92.79      139.  16.66   0.83  3.530E-02    92.59   5.584  3.336E+01 TH234 
                                                93.35   5.561  3.923E+01 AC228 
   103.20       25. 118.29   0.84  3.612E-02   103.20  21.800    PBC<MDA Gd153 
   103.70       25. 121.52   0.84  3.614E-02   103.70  24.000    PBC<MDA Np239 
   105.31       13. 288.95   0.84  3.618E-02   105.31  21.200    PBC<MDA EU155 
   121.78       14. 201.30   0.86  3.584E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  2.446E-01 CO57  
   133.54       26. 123.18   0.87  3.487E-02   133.54  11.090    PBC<MDA CE144 
   140.51       26. 125.22   0.88  3.411E-02   140.51  89.300    PBC<MDA Tc99m 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:18 AMPage  3
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191221.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   143.79       24. 136.87   0.88  3.371E-02   143.79  10.960    PBC<MDA U235  
   162.66       15. 194.99   0.90  3.113E-02   162.66   6.220    PBC<MDA Ba140 
   165.85       24. 108.06   0.91  3.133E-02   165.85  79.900    PBC<MDA CE139 
   176.98       23. 104.04   0.92  2.975E-02   176.60  17.000    PBC<MDA Cf251 
   186.06      172.  15.76   1.12  2.849E-02   185.72  54.000  6.200E+00 U235  
   193.51       11. 216.57   0.93  2.758E-02   193.51   4.400    PBC<MDA TH229 
   238.72      539.   4.86   0.98  2.319E-02   238.63  43.300  2.983E+01 PB212 
   242.03      198.  10.60   0.98  2.293E-02   242.00   7.430  6.467E+01 PB214 
   256.24       20. 109.44   1.00  2.186E-02   256.24   7.000    PBC<MDA TH227 
   265.83       15. 139.67   1.00  2.121E-02   265.83  50.000    PBC<MDA BI210M
   277.18       35.  49.06   1.21  2.048E-02   277.28   6.310    PBC<MDA TL208 
   279.20        3. 612.37   1.02  2.036E-02   279.20  81.460    PBC<MDA Hg203 
   295.26      389.   5.91   1.13  1.944E-02   295.09  19.300  5.753E+01 PB214 
                                               296.00  79.000  1.409E+01 TL210 
   300.00       65.  31.64   1.19  1.918E-02   300.03   3.280  5.768E+01 PB212 
                                               300.07   2.460  7.692E+01 PA231 
                                               300.18   6.200    PBC<MDA PA233 
   302.85       17. 227.11   1.04  1.903E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  2.764E+00 BA133 
   304.85       17. 229.21   1.04  1.893E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.823E+00 BI210M
   304.90       17. 231.71   1.04  1.893E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.823E+00 BI210M
   328.76        4. 497.14   1.07  1.778E-02   328.76  20.300    PBC<MDA La140 
   333.44       17.  83.88   1.07  1.757E-02   333.44  15.510    PBC<MDA Cf249 
   338.32      121.  15.96   1.48  1.736E-02   338.32  12.010  3.232E+01 AC228 
   351.99      583.   5.29   1.14  1.680E-02   351.93  37.600  5.125E+01 PB214 
   387.95       13.  87.12   1.12  1.549E-02   387.95  66.000    PBC<MDA Cf249 
   391.69       15.  98.82   1.12  1.537E-02   391.69  64.000    PBC<MDA SN113 
   453.87       14.  98.96   1.18  1.360E-02   453.88  65.000    PBC<MDA PM146 
   468.06        8. 225.95   1.20  1.325E-02   468.06  51.750    PBC<MDA Ir192 
   482.00        6. 276.04   1.21  1.293E-02   482.00  80.500    PBC<MDA HF181 
   487.02        3. 474.15   1.21  1.282E-02   487.02  45.500    PBC<MDA La140 
   495.63        7. 197.43   1.22  1.260E-02   497.05  90.900    PBC<MDA RU103 
   511.86       99.  15.36   2.48  1.230E-02   511.86  20.000  2.244E+01 RH106 
   513.98        6. 293.61   1.24  1.226E-02   513.98   0.430    PBC<MDA Kr85  
   537.26       10. 103.11   1.26  1.181E-02   537.26  24.390    PBC<MDA Ba140 
   563.24       11.  96.28   1.28  1.135E-02   563.24   8.350    PBC<MDA CS134 
   569.32        2. 494.97   1.29  1.125E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.204E+00 PA234 
                                               569.70  97.740  1.011E-01 BI207 
   583.31      185.   9.48   1.55  1.103E-02   583.02  84.500  1.100E+01 TL208 
   600.50       12.  79.15   1.31  1.076E-02   600.50  17.860    PBC<MDA SB125 
   609.39      430.   5.18   1.18  1.063E-02   609.31  46.090  4.873E+01 BI214 
                                               610.30   5.750  3.911E+02 RU103 
   621.92       10. 141.20   1.33  1.045E-02   621.92   9.930    PBC<MDA RH106 
   636.97       11. 109.18   1.34  1.025E-02   636.97   7.170    PBC<MDA I131  
   657.76        8. 124.77   1.36  9.974E-03   657.76  94.640    PBC<MDA AG110M
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:18 AMPage  4
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191221.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   696.54        9. 101.05   1.40  9.507E-03   696.54  99.000    PBC<MDA PM144 
   702.63        3. 560.76   1.40  9.438E-03   702.63  97.900    PBC<MDA NB94  
   727.45       53.  23.85   1.96  9.170E-03   727.17   7.550  4.266E+01 BI212 
   735.72       19.  50.46   1.43  9.081E-03   735.72  22.500    PBC<MDA PM146 
   766.41       16.  95.45   1.45  8.776E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  3.440E+02 PA234M
   778.92        2. 565.69   1.46  8.657E-03   778.92  12.940    PBC<MDA EU152 
   786.35       31.  27.61   1.47  8.597E-03   785.42   1.280  1.575E+02 BI212 
   795.86       13.  85.11   1.48  8.503E-03   795.87  85.530    PBC<MDA CS134 
   799.60        9.  98.51   1.48  8.469E-03   799.60  98.960    PBC<MDA TL210 
   801.95        4. 268.06   1.48  8.448E-03   801.95   8.690    PBC<MDA CS134 
   810.78        2. 382.53   1.49  8.371E-03   810.78  99.460    PBC<MDA CO58  
   846.77        9.  92.94   1.52  8.072E-03   846.77  99.935    PBC<MDA Co56  
   860.27       19.  52.58   1.53  7.963E-03   860.56  12.420    PBC<MDA TL208 
   873.23       12.  87.32   1.54  7.866E-03   873.23  12.270    PBC<MDA EU154 
   880.53       12.  89.47   1.54  7.812E-03   880.53   6.000    PBC<MDA PA234 
   883.24       11. 103.94   1.55  7.791E-03   883.24   9.600    PBC<MDA PA234 
   889.28       11. 110.28   1.55  7.747E-03   889.28  99.984    PBC<MDA Sc46  
   898.04       15.  51.45   1.56  7.684E-03   898.04  93.700    PBC<MDA Y88   
   911.26      140.   9.24   1.76  7.591E-03   911.07  29.000  3.532E+01 AC228 
   964.11        8. 167.58   1.61  7.239E-03   964.11  14.605    PBC<MDA EU152 
   968.94       67.  15.93   2.33  7.209E-03   968.97  17.460  2.972E+01 AC228 
  1048.07        8.  70.71   1.67  6.749E-03  1048.07  80.000    PBC<MDA Cs136 
  1063.66        3. 289.64   1.68  6.666E-03  1063.66  74.500    PBC<MDA BI207 
  1120.39       87.  10.78   1.79  6.381E-03  1120.29  15.100  5.038E+01 BI214 
                                              1120.55  99.987  7.611E+00 Sc46  
                                              1121.30  34.900  2.182E+01 Ta182 
  1121.24        6. 235.50   1.72  6.376E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  5.217E-01 Sc46  
                                              1121.30  34.900  1.495E+00 Ta182 
  1173.24       16.  39.25   1.76  6.138E-03  1173.24  99.900  1.492E+00 CO60  
  1189.05        2. 431.57   1.77  6.069E-03  1189.05  16.200    PBC<MDA Ta182 
  1238.28       23.  20.99   1.80  5.866E-03  1238.28  66.070  3.289E+00 Co56  
  1274.53        1. 357.07   1.83  5.725E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  3.677E-01 EU154 
  1291.60        6.  91.17   1.84  5.661E-03  1291.60  43.200    PBC<MDA FE59  
  1332.50        4. 196.74   1.87  5.514E-03  1332.50  99.980    PBC<MDA CO60  
  1408.00        4. 291.05   1.91  5.264E-03  1408.00  21.005    PBC<MDA EU152 
  1460.98       51.  14.97   1.82  5.103E-03  1460.83  10.670  5.173E+01 K40   
  1690.98        5.  44.72   2.08  4.511E-03  1690.98  47.790    PBC<MDA SB124 
  1765.19       75.  11.84   2.11  4.351E-03  1764.49  15.400  6.226E+01 BI214 
  1836.06       13.  28.00   2.15  4.208E-03  1836.06  99.200  1.721E+00 Y88   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:18 AMPage  5
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191221.An1             
                                                                                 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.56    74.74       284.       325. 1.032E+04    9.20   0.813  -       D
   308.07    77.11       211.       547. 1.699E+04    5.69   0.815  -       D
   335.10    83.94       164.        88. 2.592E+03   23.25   0.822  -      sD
   347.95    87.15       317.       108. 3.146E+03   25.12   0.825  -      sD
   359.07    89.93       184.       113. 3.232E+03   19.42   0.828  -      sD
   744.19   186.06       158.       172. 6.035E+03   15.76   1.116  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    187.35    46.95       114.        94.     0.052    22.71   0.942s
 TH-227    200.11    50.14       195.         4.     0.002   589.76   0.787s
 AM-241    237.72    59.54       322.         6.     0.003   535.80   0.797s
 TH-234    252.74    63.29       369.        77.     0.043    37.02   0.801 
 Sn-126    256.71    64.28       496.        12.     0.006   271.64   0.802s
 BA-133    323.61    80.99      1834.       -30.    -0.017    99.62   0.819s
 Np-237    345.63    86.49      1779.       -30.    -0.016   201.78   0.825s
 EU-155    345.84    86.54      1749.       -17.    -0.010   343.72   0.825s
 Sn-126    347.43    86.94      1732.         0.     0.000  1000.00   0.825D
 Sn-126    349.95    87.57      1678.        57.     0.031    46.26   0.826D
 Cd-109    351.83    88.04      1685.        30.     0.017   196.07   0.826A
 Nd-147    364.08    91.10      1751.       -31.    -0.017   192.06   0.829s
 TH-234    370.05    92.59       253.        89.     0.049    27.42   0.831D
 AC-228    373.09    93.35      1613.        30.     0.017   189.73   0.832s
 Gd-153    389.70    97.50       360.       -12.    -0.007   225.46   0.836s
 Np-239    397.71    99.50       395.       -11.    -0.006   265.17   0.838s
 Gd-153    412.52   103.20       432.        25.     0.014   118.29   0.842s
 Np-239    414.52   103.70       457.        25.     0.014   121.52   0.842s
 EU-155    420.98   105.31       734.        13.     0.007   288.95   0.844s
 Np-239    424.25   106.13       779.       -27.    -0.015   149.58   0.845 
 EU-152    486.90   121.78       362.        14.     0.007   201.30   0.861s
 CO-57     488.03   122.06       356.       -30.    -0.016    91.88   0.861s
 EU-154    492.18   123.10       379.       -22.    -0.012   177.47   0.862s
 PA-234    524.99   131.29       755.       -31.    -0.017   127.73   0.871s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:18 AMPage  6
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191221.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 HF-181    531.91   133.02       786.       -31.    -0.017   129.99   0.872s
 CE-144    533.97   133.54       512.        26.     0.015   123.18   0.873s
 HF-181    545.02   136.30       622.       -29.    -0.016   124.82   0.876s
 CO-57     545.72   136.47       733.       -30.    -0.017   128.27   0.876s
 Tc-99m    561.88   140.51       516.        26.     0.014   125.22   0.880s
 U-235     574.99   143.79       544.        24.     0.014   136.87   0.883 
 CE-141    581.61   145.44       572.       -27.    -0.015   125.86   0.885s
 Ba-140    650.54   162.66       414.        15.     0.008   194.99   0.902s
 U-235     653.42   163.38       429.         0.     0.000  1000.00   0.903s
 CE-139    663.32   165.85       330.        24.     0.013   108.06   0.905s
 Cf-251    706.34   176.60       173.        23.     0.013   104.04   0.916s
 U-235     742.85   185.72       433.       -27.    -0.015   112.49   0.925s
 TH-229    774.03   193.51       187.        11.     0.006   216.57   0.933 
 U-235     821.35   205.33       180.         0.     0.000  1000.00   0.945s
 TH-229    843.44   210.85       223.        -6.    -0.004   422.65   0.950 
 Cf-251    908.08   227.00       180.        -7.    -0.004   343.15   0.966s
 TH-227    943.98   235.97      1168.       -13.    -0.007   371.91   0.975s
 PB-212    954.64   238.63        74.       539.     0.300     4.86   0.978D
 PB-214    968.10   242.00       121.       199.     0.110    10.58   0.981D
 EU-152    978.89   244.69      1157.        -9.    -0.005   277.61   0.984s
 TH-227   1025.11   256.24       136.        20.     0.011   109.44   0.995s
 Cd-113m  1054.97   263.70       203.       -21.    -0.012    96.12   1.002s
 BI-210M  1063.50   265.83       202.        15.     0.008   139.67   1.005s
 TL-208   1108.91   277.18        81.        35.     0.020    49.06   1.211s
 Hg-203   1117.00   279.20       207.         3.     0.002   612.37   1.017s
 I-131    1137.41   284.30       132.       -21.    -0.012    81.46   1.022s
 PB-214   1181.27   295.26        44.       389.     0.216     5.91   1.134 
 TL-210   1184.24   296.00       869.       -19.    -0.010   224.38   1.034s
 PB-212   1200.24   300.00        84.        65.     0.036    31.64   1.193 
 PA-231   1200.53   300.07       851.       -10.    -0.005   428.62   1.038 
 PA-233   1200.97   300.18       841.         0.     0.000  1000.00   1.038 
 PA-231   1210.86   302.65       841.         0.     0.000  1000.00   1.040s
 BA-133   1211.66   302.85       768.        17.     0.010   227.11   1.040s
 Ba-140   1219.66   304.85       786.        17.     0.010   229.21   1.042s
 BI-210M  1219.85   304.90       803.        17.     0.010   231.71   1.042s
 Ir-192   1234.03   308.44       866.       -19.    -0.010   221.41   1.046s
 PA-233   1248.32   312.01       827.        -5.    -0.003   831.47   1.049s
 Ir-192   1266.25   316.49       169.       -15.    -0.008   125.26   1.053s
 CR-51    1280.63   320.08       182.        -6.    -0.003   349.02   1.057s
 La-140   1315.35   328.76        92.         4.     0.002   497.14   1.065s
 Cf-249   1334.08   333.44        51.        17.     0.009    83.88   1.070 
 AC-228   1353.62   338.32        57.       121.     0.067    15.96   1.476s
 Cs-136   1362.62   340.57       470.       -23.    -0.013   134.50   1.077 
 EU-152   1377.49   344.29       344.       -21.    -0.011   129.38   1.080s
 HF-181   1383.66   345.83       427.       -23.    -0.013    83.45   1.082s
 PB-214   1408.32   351.99        72.       583.     0.324     5.29   1.142 
 BA-133   1424.36   356.00       849.       -23.    -0.013   179.77   1.091s
 I-131    1458.32   364.48        66.        -5.    -0.003   307.25   1.099s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:18 AMPage  7
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191221.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cf-249   1552.22   387.95        57.        13.     0.007    87.12   1.121s
 SN-113   1567.19   391.69        97.        15.     0.008    98.82   1.125s
 SB-125   1711.99   427.88        84.       -11.    -0.006   165.89   1.158s
 PM-146   1816.05   453.88        48.        14.     0.008    98.96   1.182s
 SB-125   1854.01   463.37       158.       -16.    -0.009   116.13   1.191s
 Ir-192   1872.79   468.06       166.         8.     0.005   225.95   1.195s
 BE-7     1910.94   477.59       108.       -14.    -0.008   104.48   1.204s
 HF-181   1928.56   482.00       112.         6.     0.003   276.04   1.208s
 La-140   1948.65   487.02        52.         3.     0.002   474.15   1.212s
 RU-103   1988.80   497.05        48.         7.     0.004   197.43   1.221s
 RH-106   2048.06   511.86        67.        99.     0.055    15.36   2.485s
 Kr-85    2056.53   513.98       161.         6.     0.003   293.61   1.237s
 Nd-147   2124.62   531.00        44.        -4.    -0.002   328.51   1.252s
 Ba-140   2149.67   537.26        25.        10.     0.005   103.11   1.258s
 CS-134   2253.60   563.24        24.        11.     0.006    96.28   1.280 
 CS-134   2277.94   569.32        48.         2.     0.001   494.97   1.286 
 PA-234   2278.54   569.47        52.         0.     0.000  1000.00   1.286s
 BI-207   2279.47   569.70        52.         0.     0.000  1000.00   1.286s
 TL-208   2333.91   583.31        24.       185.     0.103     9.48   1.546s
 SB-125   2402.69   600.50        40.        12.     0.007    79.15   1.313s
 SB-124   2411.61   602.73        65.        -2.    -0.001   967.03   1.315s
 CS-134   2419.53   604.71       605.        -6.    -0.003   557.04   1.317 
 BI-214   2437.93   609.31        22.       443.     0.246     4.99   1.321D
 PM-144   2472.94   618.06        80.       -18.    -0.010   120.87   1.328 
 RH-106   2488.37   621.92        86.        10.     0.005   141.20   1.332s
 SB-125   2544.26   635.89        58.       -16.    -0.009   135.21   1.344s
 I-131    2548.61   636.97        63.        11.     0.006   109.18   1.345s
 AG-110M  2631.76   657.76        48.         8.     0.005   124.77   1.362s
 CS-137   2647.36   661.66        81.       -19.    -0.011   116.19   1.366s
 PM-144   2786.90   696.54        18.         9.     0.005   101.05   1.395s
 NB-94    2811.25   702.63        52.         3.     0.001   560.76   1.400s
 SB-124   2891.88   722.79       118.        -8.    -0.005   184.33   1.417s
 AG-108M  2892.48   722.94       110.         0.     0.000  1000.00   1.417s
 EU-154   2894.17   723.36       110.         0.     0.000  1000.00   1.418s
 ZR-95    2897.53   724.20       133.       -16.    -0.009   102.62   1.418s
 BI-212   2910.52   727.45        21.        53.     0.030    23.85   1.960s
 PM-146   2943.61   735.72        18.        19.     0.011    50.46   1.428 
 PM-146   2989.37   747.16        52.       -14.    -0.008    34.01   1.437s
 ZR-95    3027.65   756.73        52.       -16.    -0.009    95.33   1.445s
 AG-110M  3056.50   763.94       144.       -26.    -0.015    67.62   1.451s
 NB-95    3063.89   765.79       151.       -24.    -0.013    76.16   1.453s
 PA-234M  3066.38   766.41       108.        16.     0.009    95.45   1.453s
 EU-152   3116.41   778.92        28.         2.     0.001   565.69   1.463s
 BI-212   3142.41   785.42        10.        31.     0.017    27.61   1.468 
 CS-134   3184.20   795.87        51.        13.     0.007    85.11   1.477s
 TL-210   3199.12   799.60        34.         9.     0.005    98.51   1.480s
 CS-134   3208.53   801.95        66.         4.     0.002   268.06   1.482 
 CO-58    3243.82   810.78        39.         2.     0.001   382.53   1.489s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:18 AMPage  8
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191221.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 La-140   3263.80   815.77        41.         0.     0.000  1000.00   1.493s
 MN-54    3340.10   834.85        38.        -2.    -0.001   554.66   1.508 
 Co-56    3387.78   846.77        14.         9.     0.005    92.94   1.518s
 TL-208   3442.95   860.56        19.        19.     0.011    52.58   1.529s
 NB-94    3485.08   871.10        51.       -18.    -0.010    61.92   1.537s
 EU-154   3493.61   873.23        49.        12.     0.007    87.32   1.539s
 PA-234   3522.80   880.53        52.        12.     0.007    89.47   1.544s
 PA-234   3533.64   883.24        64.        11.     0.006   103.94   1.547s
 AG-110M  3539.41   884.68        75.         0.     0.000  1000.00   1.547s
 Sc-46    3557.79   889.28        65.        11.     0.006   110.28   1.551s
 Y-88     3592.83   898.04         9.        15.     0.008    51.45   1.558s
 AC-228   3645.70   911.26         5.       140.     0.078     9.24   1.760 
 AG-110M  3750.60   937.49        37.       -13.    -0.007   101.00   1.589s
 PA-234   3784.70   946.02        19.        -3.    -0.002   476.92   1.595s
 EU-152   3857.05   964.11        84.         8.     0.004   167.58   1.609 
 AC-228   3876.35   968.94        11.        67.     0.037    15.93   2.332s
 EU-154   3985.88   996.33        83.       -16.    -0.009    83.90   1.633s
 PA-234M  4004.55  1001.00        99.       -16.    -0.009    65.92   1.636s
 EU-154   4019.65  1004.77       149.       -19.    -0.010    94.35   1.639s
 Co-56    4151.87  1037.84        30.        -7.    -0.004   146.21   1.664s
 Cs-136   4192.77  1048.07        12.         8.     0.004    70.71   1.671s
 RH-106   4201.93  1050.36        28.        -6.    -0.003   189.01   1.673 
 BI-207   4255.11  1063.66        15.         3.     0.002   289.64   1.682s
 Ga-68    4310.04  1077.40        35.        -9.    -0.005   148.31   1.692s
 FE-59    4397.41  1099.25        35.        -4.    -0.002   328.98   1.708s
 EU-152   4448.68  1112.07       111.        -3.    -0.001   561.25   1.717s
 ZN-65    4462.56  1115.55       108.         0.     0.000  1000.00   1.720s
 BI-214   4481.92  1120.39         1.        87.     0.049    10.78   1.793s
 Sc-46    4482.57  1120.55       108.         0.     0.000  1000.00   1.723 
 Ta-182   4485.56  1121.30        96.         6.     0.003   235.50   1.724 
 CO-60    4693.21  1173.24         6.        16.     0.009    39.25   1.760s
 Ta-182   4756.42  1189.05        15.         2.     0.001   431.57   1.771 
 Ta-182   4885.79  1221.41        27.       -14.    -0.008    88.42   1.793 
 Co-56    4953.23  1238.28         0.        23.     0.013    20.99   1.804s
 NA-22    5098.13  1274.53        11.         1.     0.001   357.07   1.828s
 EU-154   5098.17  1274.54        12.         0.     0.000  1000.00   1.828s
 FE-59    5166.35  1291.60         5.         6.     0.004    91.17   1.840s
 TL-210   5251.91  1313.00        21.        -2.    -0.001   454.68   1.854s
 CO-60    5329.85  1332.50        11.         4.     0.002   196.74   1.866s
 AG-110M  5536.88  1384.30        32.       -16.    -0.009    84.16   1.899s
 EU-152   5631.62  1408.00        21.         4.     0.002   291.05   1.914s
 K-40     5843.33  1460.98         3.        51.     0.028    14.97   1.825 
 La-140   6383.73  1596.21        23.        -3.    -0.002   260.47   2.024s
 SB-124   6762.39  1690.98         0.         5.     0.003    44.72   2.076s
 BI-214   7056.06  1764.49         2.        75.     0.042    11.84   2.114s
 Co-56    7083.46  1771.35        77.         0.     0.000  1000.00   2.117s
 Y-88     7341.96  1836.06         0.        13.     0.007    28.00   2.149s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:18 AMPage  9
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191221.An1             
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -5.8767E+00                                      5.31E+01             
                           477.60-5.877E+00 ?(  2.068E+01 1.04E+02 1.05E+01 G  
 
NA-22    C   1.2947E-01                                      9.50E+02             
                          1274.53 1.295E-01 ?(  1.741E+00 3.57E+02 9.99E+01 G  
 
K-40     N   5.1728E+01                                      4.66E+11             
                          1460.83 5.173E+01  (P 1.140E+01 1.50E+01 1.07E+01 G  
 
Sc-46    F   7.7348E-01                                      8.38E+01             
                           889.28 7.735E-01 ?(  2.896E+00 1.10E+02 1.00E+02 G  
                          1120.55 0.000E+00 -   4.454E+00 1.00E+03 1.00E+02 G  
 
CR-51    F  -1.6909E+00                                      2.77E+01             
                           320.08-1.691E+00 ?(  2.013E+01 3.49E+02 9.94E+00 G  
 
MN-54    C  -1.0610E-01                                      3.12E+02             
                           834.85-1.061E-01 ?(P 2.127E+00 5.55E+02 1.00E+02 G  
 
FE-59    F   2.8529E-01                                      4.45E+01             
                          1099.25-6.066E-01 ?(  4.592E+00 3.29E+02 5.65E+01 G  
                          1291.60 1.452E+00 ?(  3.060E+00 9.12E+01 4.32E+01 G  
 
Co-56    C   1.6880E+00                                      7.73E+01             
                           846.77 6.294E-01 ?(  1.387E+00 9.29E+01 9.99E+01 G  
                          1238.28 3.289E+00 ?(P 1.057E+00 2.10E+01 6.61E+01 G  
                          1037.84-4.266E+00 + P 1.641E+01 1.46E+02 1.41E+01 G  
                          1771.35 0.000E+00 -   3.608E+01 1.00E+03 1.55E+01  A 
 
CO-57    C  -5.3740E-01                                      2.72E+02             
                           122.06-5.374E-01 &(  1.643E+00 9.19E+01 8.56E+01 G  
                           136.47-4.540E+00 +   1.940E+01 1.28E+02 1.07E+01 G  
 
CO-58    C   1.5569E-01                                      7.09E+01             
                           810.78 1.557E-01 ?(  2.114E+00 3.83E+02 9.95E+01 G  
 
CO-60    F   9.4394E-01                                      1.93E+03             
                          1332.50 3.964E-01 ?(P 1.835E+00 1.97E+02 1.00E+02 G  
                          1173.24 1.492E+00 ?(P 1.239E+00 3.93E+01 9.99E+01 G  

                                 (Page 11 of 22)

Page 1598 of 1765



      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:18 AMPage 10
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191221.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NB-94    I   1.5909E-01                                      7.41E+06             
                           702.63 1.591E-01 &(P 2.190E+00 5.61E+02 9.79E+01 G  
                           871.10-1.250E+00 +   2.547E+00 6.19E+01 9.99E+01 G  
 
ZR-95    I  -1.8402E+00                                      6.40E+01             
                           756.73-1.840E+00 ?(  4.177E+00 9.53E+01 5.45E+01 G  
                           724.20-2.236E+00 +   7.710E+00 1.03E+02 4.42E+01 G  
 
NB-95    I  -1.5016E+00                                      6.40E+01             
                           765.79-1.502E+00 ?(  3.801E+00 7.62E+01 9.98E+01 G  
 
RU-103   I   3.3946E-01                                      3.93E+01             
                           497.05 3.395E-01 &(  1.697E+00 1.97E+02 9.09E+01 G  
                           610.30 2.777E-05 %   1.062E+02 1.13E+08 5.75E+00 GA 
 
RH-106   I   5.1143E+00                                      3.74E+02             
                           621.92 5.114E+00 ?(  2.461E+01 1.41E+02 9.93E+00 G  
                          1050.36-3.027E+01 + P 1.440E+02 1.89E+02 1.56E+00 G  
                           511.86 2.244E+01 ?   9.206E+00 1.54E+01 2.00E+01 GA 
 
AG-108M  C  -1.0048E-01                                      1.53E+05             
                           433.94-1.005E-01 %(P 1.842E+00 1.34E+03 9.05E+01 G  
                           722.94 0.000E+00 +   3.423E+00 1.00E+03 9.08E+01 G  
                           614.28-1.787E-06 %   6.836E+00 1.13E+08 8.98E+01 G  
 
AG-110M  F   2.7188E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  4.231E+00 1.00E+03 7.27E+01 G  
                           657.76 4.807E-01 ?(  2.056E+00 1.25E+02 9.46E+01 G  
                           937.49-2.909E+00 +   6.803E+00 1.01E+02 3.44E+01 G  
                          1384.30-6.853E+00 +   1.245E+01 8.42E+01 2.43E+01 G  
                           763.94-7.428E+00 +   1.661E+01 6.76E+01 2.23E+01 G  
 
SN-113   F   8.2652E-01                                      1.15E+02             
                           391.69 8.265E-01 ?(  2.749E+00 9.88E+01 6.40E+01 G  
 
SB-124   F   3.5743E-01                                      6.02E+01             
                           602.73-9.547E-02 ?(P 2.120E+00 9.67E+02 9.83E+01 G  
                          1690.98 1.289E+00 ?(  1.899E+00 4.47E+01 4.78E+01 G  
                           722.79-4.740E+00 &   2.980E+01 1.84E+02 1.08E+01 G  
 
SB-125   I   4.1219E-01                                      1.01E+03             
                           427.88-1.446E+00 ?(  5.970E+00 1.66E+02 2.96E+01 G  
                           600.50 3.491E+00 ?(  9.266E+00 7.91E+01 1.79E+01 G  
                           635.89-7.842E+00 + P 1.832E+01 1.35E+02 1.13E+01 G  
                           463.37-6.221E+00 +   2.431E+01 1.16E+02 1.05E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:18 AMPage 11
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191221.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
I-131    I   4.6035E-01                                      8.02E+00             
                           364.48-2.084E-01 ?(  1.690E+00 3.07E+02 8.17E+01 G  
                           284.30-9.638E+00 + P 2.538E+01 8.15E+01 6.14E+00 G  
                           636.97 8.080E+00 ?(  2.995E+01 1.09E+02 7.17E+00 G  
 
Gd-153   F   3.8857E-01                                      2.42E+02             
                            97.50-6.212E-01 ?(  4.717E+00 2.25E+02 3.00E+01 G  
                           103.20 1.778E+00 ?(  7.023E+00 1.18E+02 2.18E+01 G  
 
Ga-68    C  -2.6887E+01                                      4.71E-02             
                          1077.40-2.689E+01 ?(  9.046E+01 1.48E+02 3.30E+00 G  
 
Tc-99m   I   4.8825E-01                                      2.51E-01             
                           140.51 4.883E-01 &(  2.041E+00 1.25E+02 8.93E+01 G  
 
BA-133   F  -3.2840E-01                                      3.85E+03             
                           356.00-1.242E+00 ?(  7.452E+00 1.80E+02 6.20E+01 G  
                           302.85 2.764E+00 ?(  2.100E+01 2.27E+02 1.83E+01 G  
                           383.84-7.951E-01 %   2.786E+01 1.02E+03 8.94E+00 GA 
                            80.99-1.476E+00 + P 9.938E+00 9.96E+01 3.41E+01 GA 
 
CS-134   I   1.4608E+00                                      7.54E+02             
                           795.87 9.608E-01 ?(  2.749E+00 8.51E+01 8.55E+01 G  
                           604.71-3.331E-01 -   6.242E+00 5.57E+02 9.76E+01 G  
                           569.32 6.420E-01  (  1.123E+01 4.95E+02 1.54E+01 G  
                           801.95 3.288E+00  (  3.062E+01 2.68E+02 8.69E+00 G  
                           563.24 6.189E+00  (P 1.506E+01 9.63E+01 8.35E+00 G  
 
CS-137   I  -1.2650E+00                                      1.10E+04             
                           661.66-1.265E+00 ?(P 2.929E+00 1.16E+02 8.52E+01 G  
 
CE-139   F   5.3696E-01                                      1.38E+02             
                           165.85 5.370E-01 ?(  1.938E+00 1.08E+02 7.99E+01 G  
 
Ba-140   I   3.5550E+00                                      1.28E+01             
                           537.26 1.905E+00  (P 5.001E+00 1.03E+02 2.44E+01 G  
                           162.66 4.273E+00  (P 2.799E+01 1.95E+02 6.22E+00 G  
                           304.85 1.189E+01 &(  9.120E+01 2.29E+02 4.29E+00 G  
 
La-140   I  -6.2228E-02                                      1.28E+01             
                          1596.21-3.602E-01 ?(P 3.077E+00 2.60E+02 9.54E+01 G  
                           487.02 2.857E-01 *(  3.459E+00 4.74E+02 4.55E+01 G  
                           328.76 5.581E-01 ?(P 7.291E+00 4.97E+02 2.03E+01 G  
                           815.77 0.000E+00 +   9.327E+00 1.00E+03 2.33E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:18 AMPage 12
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191221.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-141   I  -9.3538E-01                                      3.25E+01             
                           145.44-9.354E-01 ?(  3.927E+00 1.26E+02 4.82E+01 G  
 
CE-144   I   3.7779E+00                                      2.85E+02             
                           133.54 3.778E+00  (  1.553E+01 1.23E+02 1.11E+01 G  
 
PM-144   C   5.3148E-01                                      3.63E+02             
                           696.54 5.315E-01 &(P 1.328E+00 1.01E+02 9.90E+01 G  
                           618.06-9.770E-01 + P 2.374E+00 1.21E+02 9.91E+01 G  
 
EU-152   F   1.6827E+00                                      4.94E+03             
                           121.78 7.323E-01 ?(  4.960E+00 2.01E+02 2.86E+01 G  
                           344.29-2.520E+00 +   1.092E+01 1.29E+02 2.65E+01 G  
                          1112.07-1.691E+00 +   3.281E+01 5.61E+02 1.36E+01 G  
                           778.92 9.918E-01 ?(  1.357E+01 5.66E+02 1.29E+01 G  
                           964.11 4.155E+00 &(  2.384E+01 1.68E+02 1.46E+01 G  
                           244.69-3.049E+00 + P 5.203E+01 2.78E+02 7.58E+00 G  
                          1408.00 1.842E+00 ?   1.218E+01 2.91E+02 2.10E+01 GA 
 
EU-154   I   9.5664E-01                                      3.14E+03             
                           123.10-8.264E-01 &(P 3.559E+00 1.77E+02 4.08E+01 G  
                          1274.54 0.000E+00 +   5.199E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 +   1.539E+01 1.00E+03 2.02E+01 G  
                           873.23 6.884E+00 ?(  2.025E+01 8.73E+01 1.23E+01 G  
                          1004.77-8.336E+00 &   2.633E+01 9.44E+01 1.80E+01 G  
                           996.33-1.195E+01 +   3.355E+01 8.39E+01 1.06E+01 G  
 
EU-155   I   9.6450E-01                                      1.81E+03             
                           105.31 9.645E-01  (P 9.338E+00 2.89E+02 2.12E+01 G  
                            86.54-9.085E-01 +   1.041E+01 3.44E+02 3.07E+01 G  
 
HF-181   F   2.9354E-01                                      4.24E+01             
                           482.00 2.935E-01  (  2.783E+00 2.76E+02 8.05E+01 G  
                           133.02-1.132E+00 +   4.900E+00 1.30E+02 4.33E+01 G  
                           345.83-5.020E+00 + P 2.140E+01 8.34E+01 1.51E+01 G  
                           136.30-7.847E+00 +   3.266E+01 1.25E+02 5.85E+00 G  
 
Ta-182   F   1.3796E+00                                      1.14E+02             
                          1121.30 1.495E+00  (  1.210E+01 2.35E+02 3.49E+01 G  
                          1221.41-4.830E+00 +   9.284E+00 8.84E+01 2.70E+01 G  
                          1189.05 1.130E+00  (  1.173E+01 4.32E+02 1.62E+01 G  
 
Hg-203   F   1.1164E-01                                      4.66E+01             
                           279.20 1.116E-01 ?(  2.334E+00 6.12E+02 8.15E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:18 AMPage 13
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191221.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-208   N   1.0985E+01                                      6.98E+02             
                           583.02 1.100E+01 @(P 1.532E+00 9.48E+00 8.45E+01 G  
                           277.28 1.524E+01 + P 1.915E+01 4.91E+01 6.31E+00 G  
                           860.56 1.086E+01 ?(  1.283E+01 5.26E+01 1.24E+01 G  
 
PM-146   C   1.9979E+00                                      2.02E+03             
                           453.88 8.947E-01 ?(P 2.200E+00 9.90E+01 6.50E+01 G  
                           747.16-2.638E+00 + P 6.647E+00 3.40E+01 3.40E+01 G  
                           735.72 5.185E+00  (P 6.102E+00 5.05E+01 2.25E+01 G  
 
Y-88     F   1.4342E+00                                      1.07E+02             
                          1836.06 1.721E+00 ?(P 9.809E-01 2.80E+01 9.92E+01 G  
                           898.04 1.130E+00 ?(P 1.309E+00 5.14E+01 9.37E+01 G  
 
Cd-113m     -9.3218E+03                                      5.33E+03             
                           263.70-9.322E+03 &(  2.995E+04 9.61E+01 6.00E-03   K
 
Cd-109   F   1.2593E+01                                      4.53E+02             
                                                            Derived Ave Activity  
                            88.04 1.259E+01 }(  8.215E+01 1.96E+02 3.79E+00 G  
 
Cf-251   T   2.5250E+00                                      3.28E+05             
                           176.60 2.525E+00 ?(  7.038E+00 1.04E+02 1.70E+01 G  
                           227.00-2.554E+00 +   2.380E+01 3.43E+02 6.30E+00 GA 
 
Cf-249   T   1.2169E+00                                      1.28E+05             
                           387.95 7.026E-01  (  2.059E+00 8.71E+01 6.60E+01 G  
                           333.44 3.406E+00 &(  7.358E+00 8.39E+01 1.55E+01 G  
 
Sn-126       2.4239E+00                                      3.65E+07             
                            87.57 2.424E+00 }   8.304E+00 4.63E+01 3.75E+01 GA 
                            64.28 2.424E+00 ?(  2.213E+01 2.72E+02 9.70E+00 G  
                            86.94 0.000E+00 -   3.510E+01 1.00E+03 9.04E+00 GA 
 
PB-210   N   6.8653E+01                                      8.14E+03             
                            46.54 6.865E+01 *(P 3.837E+01 2.27E+01 4.25E+00 G  
 
PB-212   N   2.9827E+01                                      6.98E+02             
                           238.63 2.983E+01  (P 2.361E+00 4.86E+00 4.33E+01 G  
                           300.03 5.768E+01 + P 4.003E+01 3.16E+01 3.28E+00 GA 
 
PB-214   N   5.3380E+01                                      5.84E+05             
                           351.93 5.125E+01  (P 3.722E+00 5.29E+00 3.76E+01 G  
                           295.09 5.753E+01  (P 4.990E+00 5.91E+00 1.93E+01 G  
                           242.00 6.475E+01 +   1.764E+01 1.06E+01 7.43E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:18 AMPage 14
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191221.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-207   C   3.3563E-01                                      1.18E+04             
                          1063.66 3.356E-01 ?(  2.322E+00 2.90E+02 7.45E+01 G  
                           569.70 0.000E+00 &   1.835E+00 1.00E+03 9.77E+01 G  
 
BI-212   N   4.2661E+01                                      6.98E+02             
                           727.17 4.266E+01  (  1.924E+01 2.39E+01 7.55E+00 G  
                           785.42 1.575E+02 & P 8.731E+01 2.76E+01 1.28E+00 GA 
 
U-235    N   3.6630E+00                                      2.57E+11             
                           143.79 3.663E+00  (P 1.674E+01 1.37E+02 1.10E+01 G  
                           205.33 0.000E+00 &   2.754E+01 1.00E+03 5.01E+00 G  
                           163.38 0.000E+00 -   3.498E+01 1.00E+03 5.08E+00 G  
                           185.72-9.572E-01 -   3.592E+00 1.12E+02 5.40E+01 GA 
 
BI-214   N   5.0268E+01                                      5.84E+05             
                           609.31 5.023E+01  (P 2.805E+00 4.99E+00 4.61E+01 G  
                          1120.29 5.038E+01 @(P 4.249E+00 1.08E+01 1.51E+01 G  
                          1764.49 6.226E+01 + P 7.572E+00 1.18E+01 1.54E+01 G  
 
BI-210M  T   1.1467E+00                                      1.10E+09             
                           265.83 7.681E-01 ?(  3.615E+00 1.40E+02 5.00E+01 G  
                           304.90 1.823E+00 &(  1.413E+01 2.32E+02 2.80E+01 G  
 
AC-228   N   3.3031E+01                                      2.10E+03             
                           911.07 3.532E+01  (P 3.320E+00 9.24E+00 2.90E+01 G  
                           968.97 2.972E+01  (P 7.917E+00 1.59E+01 1.75E+01 G  
                           338.32 3.232E+01  (P 1.007E+01 1.60E+01 1.20E+01 G  
                            93.35 8.496E+00 -   5.363E+01 1.90E+02 5.56E+00 XA 
 
TH-227   N   7.3808E+00                                      7.95E+03             
                           256.24 7.381E+00  (  2.069E+01 1.09E+02 7.00E+00 G  
                           235.97-2.514E+00 -   3.125E+01 3.72E+02 1.23E+01 G  
                            50.14 1.381E+00 -   2.340E+01 5.90E+02 8.00E+00 G  
 
TH-229   N   5.1878E+00                                      2.68E+06             
                           193.51 5.188E+00 &(  3.038E+01 2.17E+02 4.40E+00 G  
                           210.85-4.638E+00 & P 5.233E+01 4.23E+02 2.99E+00 G  
 
TH-234   N   3.1760E+01                                      1.63E+12             
                            92.59 2.512E+01  (P 2.166E+01 2.74E+01 5.58E+00 G  
                            63.29 4.149E+01 ?(P 4.957E+01 3.70E+01 3.81E+00 G  
 
PA-233   C  -4.0707E-01                                      7.82E+08             
                           312.01-4.071E-01 &(  1.136E+01 8.31E+02 3.60E+01 G  
                           300.18 0.000E+00 +   6.442E+01 1.00E+03 6.20E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:18 AMPage 15
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191221.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-234   N   1.1636E+00                                      1.63E+12             
                           131.29-2.704E+00  (  1.150E+01 1.28E+02 1.80E+01 G  
                           946.02-1.529E+00 + P 1.289E+01 4.77E+02 1.34E+01 G  
                           569.47 0.000E+00 &   2.187E+01 1.00E+03 8.20E+00 G  
                           883.24 8.415E+00 *(  2.963E+01 1.04E+02 9.60E+00 G  
                           880.53 1.423E+01 ?   4.292E+01 8.95E+01 6.00E+00 GA 
 
PA-234M  N  -1.5436E+02                                      1.63E+12             
                          1001.00-1.544E+02  (P 4.643E+02 6.59E+01 8.37E-01 G  
                           766.41 3.440E+02 +   1.102E+03 9.54E+01 2.94E-01 G  
 
AM-241   T   3.4514E-01                                      1.58E+05             
                            59.54 3.451E-01 ?(P 5.276E+00 5.36E+02 3.59E+01 G  
 
Np-237   F  -3.6648E+00                                      2.14E+06             
                            86.49-3.665E+00 &(  2.460E+01 2.02E+02 1.31E+01 G  
 
Ir-192   F  -8.0499E-02                                      7.40E+01             
                           316.49-5.217E-01 ?(  2.201E+00 1.25E+02 8.70E+01 G  
                           468.06 6.616E-01 &(  5.086E+00 2.26E+02 5.18E+01 G  
                           308.44-1.764E+00 +   1.305E+01 2.21E+02 3.18E+01 G  
 
Cs-136   F   3.7826E-01                                      1.30E+01             
                           818.50 2.230E-02 %(  2.194E+00 2.74E+03 1.00E+02 G  
                          1048.07 8.232E-01 ?(  1.940E+00 7.07E+01 8.00E+01 G  
                           340.57-1.584E+00 +   7.120E+00 1.34E+02 4.69E+01 G  
 
Np-239   T  -1.7995E+00                                      2.36E+00             
                           103.70 1.616E+00 ?   6.555E+00 1.22E+02 2.40E+01 X  
                           106.13-1.800E+00 &(  8.978E+00 1.50E+02 2.27E+01 G  
                            99.50-1.100E+00 &   9.826E+00 2.65E+02 1.50E+01 X  
 
Nd-147      -1.4332E+00                                      1.11E+01             
                           531.00-1.433E+00 ?(  1.205E+01 3.29E+02 1.30E+01 G  
                            91.10-1.732E+00 +   1.106E+01 1.92E+02 2.83E+01 G  
 
TL-210   N   5.9070E-01                                      5.84E+05             
                           799.60 5.907E-01 ?(  1.983E+00 9.85E+01 9.90E+01 G  
                           296.00-6.773E-01 +   5.079E+00 2.24E+02 7.90E+01 G  
                          1313.00-1.106E+00 +   1.148E+01 4.55E+02 2.10E+01 GA 
 
Kr-85    I   6.5007E+01                                      3.92E+03             
                           513.98 6.501E+01 &(  6.516E+02 2.94E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:18 AMPage 16
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191221.An1             
                                                                                 
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       195.         4.     0.002   589.76   1.381E+00   
 AM-241      59.54       322.         6.     0.003   535.80   3.451E-01  P
 BA-133      80.99      1834.       -30.    -0.017    99.62  -1.476E+00  P
 Np-237      86.49      1779.       -30.    -0.016   201.78  -3.665E+00   
 EU-155      86.54      1749.       -17.    -0.010   343.72  -9.085E-01   
 Nd-147      91.10      1751.       -31.    -0.017   192.06  -1.732E+00   
 Gd-153      97.50       360.       -12.    -0.007   225.46  -6.212E-01   
 Np-239      99.50       395.       -11.    -0.006   265.17  -1.100E+00   
 Gd-153     103.20       432.        25.     0.014   118.29   1.778E+00   
 Np-239     103.70       457.        25.     0.014   121.52   1.616E+00   
 EU-155     105.31       734.        13.     0.007   288.95   9.645E-01  P
 Np-239     106.13       779.       -27.    -0.015   149.58  -1.800E+00   
 EU-152     121.78       362.        14.     0.007   201.30   7.323E-01   
 CO-57      122.06       356.       -30.    -0.016    91.88  -5.374E-01   
 EU-154     123.10       379.       -22.    -0.012   177.47  -8.264E-01  P
 PA-234     131.29       755.       -31.    -0.017   127.73  -2.704E+00   
 HF-181     133.02       786.       -31.    -0.017   129.99  -1.132E+00   
 CE-144     133.54       512.        26.     0.015   123.18   3.778E+00   
 HF-181     136.30       622.       -29.    -0.016   124.82  -7.847E+00   
 CO-57      136.47       733.       -30.    -0.017   128.27  -4.540E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:18 AMPage 17
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191221.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Tc-99m     140.51       516.        26.     0.014   125.22   4.883E-01   
 U-235      143.79       544.        24.     0.014   136.87   3.663E+00  P
 CE-141     145.44       572.       -27.    -0.015   125.86  -9.354E-01   
 Ba-140     162.66       414.        15.     0.008   194.99   4.273E+00  P
 CE-139     165.85       330.        24.     0.013   108.06   5.370E-01   
 U-235      185.72       433.       -27.    -0.015   112.49  -9.572E-01   
 TH-229     193.51       187.        11.     0.006   216.57   5.188E+00   
 TH-229     210.85       223.        -6.    -0.004   422.65  -4.638E+00  P
 TH-227     235.97      1168.       -13.    -0.007   371.91  -2.514E+00   
 EU-152     244.69      1157.        -9.    -0.005   277.61  -3.049E+00  P
 TH-227     256.24       136.        20.     0.011   109.44   7.381E+00   
 Cd-113m    263.70       203.       -21.    -0.012    96.12  -9.322E+03   
 BI-210M    265.83       202.        15.     0.008   139.67   7.681E-01   
 Hg-203     279.20       207.         3.     0.002   612.37   1.116E-01   
 I-131      284.30       132.       -21.    -0.012    81.46  -9.638E+00  P
 TL-210     296.00       869.       -19.    -0.010   224.38  -6.773E-01   
 PA-231     300.07       851.       -10.    -0.005   428.62  -1.136E+01   
 BA-133     302.85       768.        17.     0.010   227.11   2.764E+00   
 Ba-140     304.85       786.        17.     0.010   229.21   1.189E+01   
 BI-210M    304.90       803.        17.     0.010   231.71   1.823E+00   
 Ir-192     308.44       866.       -19.    -0.010   221.41  -1.764E+00   
 PA-233     312.01       827.        -5.    -0.003   831.47  -4.071E-01   
 Ir-192     316.49       169.       -15.    -0.008   125.26  -5.217E-01   
 CR-51      320.08       182.        -6.    -0.003   349.02  -1.691E+00   
 La-140     328.76        92.         4.     0.002   497.14   5.581E-01  P
 Cf-249     333.44        51.        17.     0.009    83.88   3.406E+00   
 Cs-136     340.57       470.       -23.    -0.013   134.50  -1.584E+00   
 EU-152     344.29       344.       -21.    -0.011   129.38  -2.520E+00   
 HF-181     345.83       427.       -23.    -0.013    83.45  -5.020E+00  P
 BA-133     356.00       849.       -23.    -0.013   179.77  -1.242E+00   
 I-131      364.48        66.        -5.    -0.003   307.25  -2.084E-01   
 Cf-249     387.95        57.        13.     0.007    87.12   7.026E-01   
 SN-113     391.69        97.        15.     0.008    98.82   8.265E-01   
 SB-125     427.88        84.       -11.    -0.006   165.89  -1.446E+00   
 SB-125     463.37       158.       -16.    -0.009   116.13  -6.221E+00   
 Ir-192     468.06       166.         8.     0.005   225.95   6.616E-01   
 BE-7       477.59       108.       -14.    -0.008   104.48  -5.877E+00   
 HF-181     482.00       112.         6.     0.003   276.04   2.935E-01   
 La-140     487.02        52.         3.     0.002   474.15   2.857E-01   
 RH-106     511.86        67.        99.     0.055    15.36   2.244E+01   
 Kr-85      513.98       161.         6.     0.003   293.61   6.501E+01   
 Nd-147     531.00        44.        -4.    -0.002   328.51  -1.433E+00   
 Ba-140     537.26        25.        10.     0.005   103.11   1.905E+00  P
 SB-125     600.50        40.        12.     0.007    79.15   3.491E+00   
 SB-124     602.73        65.        -2.    -0.001   967.03  -9.547E-02  P
 PM-144     618.06        80.       -18.    -0.010   120.87  -9.770E-01  P
 RH-106     621.92        86.        10.     0.005   141.20   5.114E+00   
 SB-125     635.89        58.       -16.    -0.009   135.21  -7.842E+00  P
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:18 AMPage 18
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191221.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 I-131      636.97        63.        11.     0.006   109.18   8.080E+00   
 AG-110M    657.76        48.         8.     0.005   124.77   4.807E-01   
 CS-137     661.66        81.       -19.    -0.011   116.19  -1.265E+00  P
 PM-144     696.54        18.         9.     0.005   101.05   5.315E-01  P
 NB-94      702.63        52.         3.     0.001   560.76   1.591E-01  P
 SB-124     722.79       118.        -8.    -0.005   184.33  -4.740E+00   
 ZR-95      724.20       133.       -16.    -0.009   102.62  -2.236E+00   
 ZR-95      756.73        52.       -16.    -0.009    95.33  -1.840E+00   
 AG-110M    763.94       144.       -26.    -0.015    67.62  -7.428E+00   
 NB-95      765.79       151.       -24.    -0.013    76.16  -1.502E+00   
 PA-234M    766.41       108.        16.     0.009    95.45   3.440E+02   
 EU-152     778.92        28.         2.     0.001   565.69   9.918E-01   
 TL-210     799.60        34.         9.     0.005    98.51   5.907E-01   
 CO-58      810.78        39.         2.     0.001   382.53   1.557E-01   
 MN-54      834.85        38.        -2.    -0.001   554.66  -1.061E-01  P
 NB-94      871.10        51.       -18.    -0.010    61.92  -1.250E+00   
 EU-154     873.23        49.        12.     0.007    87.32   6.884E+00   
 PA-234     880.53        52.        12.     0.007    89.47   1.423E+01   
 PA-234     883.24        64.        11.     0.006   103.94   8.415E+00   
 Sc-46      889.28        65.        11.     0.006   110.28   7.735E-01   
 AG-110M    937.49        37.       -13.    -0.007   101.00  -2.909E+00   
 PA-234     946.02        19.        -3.    -0.002   476.92  -1.529E+00  P
 EU-152     964.11        84.         8.     0.004   167.58   4.155E+00   
 EU-154     996.33        83.       -16.    -0.009    83.90  -1.195E+01   
 PA-234M   1001.00        99.       -16.    -0.009    65.92  -1.544E+02  P
 EU-154    1004.77       149.       -19.    -0.010    94.35  -8.336E+00   
 Cs-136    1048.07        12.         8.     0.004    70.71   8.232E-01   
 RH-106    1050.36        28.        -6.    -0.003   189.01  -3.027E+01  P
 BI-207    1063.66        15.         3.     0.002   289.64   3.356E-01   
 Ga-68     1077.40        35.        -9.    -0.005   148.31  -2.689E+01   
 FE-59     1099.25        35.        -4.    -0.002   328.98  -6.066E-01   
 EU-152    1112.07       111.        -3.    -0.001   561.25  -1.691E+00   
 Ta-182    1121.30        96.         6.     0.003   235.50   1.495E+00   
 CO-60     1173.24         6.        16.     0.009    39.25   1.492E+00  P
 Ta-182    1189.05        15.         2.     0.001   431.57   1.130E+00   
 Ta-182    1221.41        27.       -14.    -0.008    88.42  -4.830E+00   
 NA-22     1274.53        11.         1.     0.001   357.07   1.295E-01   
 FE-59     1291.60         5.         6.     0.004    91.17   1.452E+00   
 TL-210    1313.00        21.        -2.    -0.001   454.68  -1.106E+00   
 CO-60     1332.50        11.         4.     0.002   196.74   3.964E-01  P
 AG-110M   1384.30        32.       -16.    -0.009    84.16  -6.853E+00   
 EU-152    1408.00        21.         4.     0.002   291.05   1.842E+00   
 La-140    1596.21        23.        -3.    -0.002   260.47  -3.602E-01  P
 SB-124    1690.98         0.         5.     0.003    44.72   1.289E+00   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:18 AMPage 19
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191221.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -5.8767E+00   -5.8767E+00    1.045E+02%                2.07E+01
 NA-22  #A    1.2947E-01    1.2947E-01    3.571E+02%                1.74E+00
 K-40         5.1728E+01    5.1728E+01    1.497E+01%                1.14E+01
 Sc-46  #A    7.7348E-01    7.7348E-01    1.103E+02%                2.90E+00
 CR-51  #A   -1.6909E+00   -1.6909E+00    3.490E+02%                2.01E+01
 MN-54  #A   -1.0610E-01   -1.0610E-01    5.547E+02%                2.13E+00
 FE-59  #A    2.8529E-01    2.8529E-01    9.117E+01%                4.59E+00
 Co-56  #     1.6880E+00    1.6880E+00    2.099E+01%                1.39E+00
 CO-57  #A   -5.3740E-01   -5.3740E-01    9.188E+01%                1.64E+00
 CO-58  #A    1.5569E-01    1.5569E-01    3.825E+02%                2.11E+00
 CO-60  #A    9.4394E-01    9.4394E-01    3.925E+01%                1.84E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                8.77E+00
 NB-94  #A    1.5909E-01    1.5909E-01    5.608E+02%                2.19E+00
 ZR-95  #A   -1.8402E+00   -1.8402E+00    9.533E+01%                4.18E+00
 NB-95  #A   -1.5016E+00   -1.5016E+00    7.616E+01%                3.80E+00
 RU-103 #A    3.3945E-01    3.3946E-01    1.974E+02%                1.70E+00
 RH-106 #A    5.1143E+00    5.1143E+00    1.412E+02%                2.46E+01
 AG-108M#A   -1.0048E-01   -1.0048E-01    1.336E+03%                1.84E+00
 AG-110M#A    2.7188E-01    2.7188E-01    1.248E+02%                4.23E+00
 SN-113 #A    8.2651E-01    8.2652E-01    9.882E+01%                2.75E+00
 SB-124 #A    3.5742E-01    3.5743E-01    4.472E+01%                2.12E+00
 SB-125 #A    4.1219E-01    4.1219E-01    7.915E+01%                5.97E+00
 I-131  #A    4.6033E-01    4.6035E-01    1.092E+02%                1.69E+00
 Gd-153 #A    3.8857E-01    3.8857E-01    1.183E+02%                4.72E+00
 Ga-68  #A   -2.6700E+01   -2.6887E+01    1.483E+02%                9.05E+01
 Tc-99m #A    4.8761E-01    4.8825E-01    1.252E+02%                2.04E+00
 BA-133 #A   -3.2840E-01   -3.2840E-01    1.448E+02%                7.45E+00
 CS-134  A    1.4608E+00    1.4608E+00    8.511E+01%                2.75E+00
 CS-137 #A   -1.2650E+00   -1.2650E+00    1.162E+02%                2.93E+00
 CE-139 #A    5.3695E-01    5.3696E-01    1.081E+02%                1.94E+00
 Ba-140 #A    3.5549E+00    3.5550E+00    1.031E+02%                5.00E+00
 La-140 #A   -6.2226E-02   -6.2228E-02    2.449E+02%                3.08E+00
 CE-141 #A   -9.3538E-01   -9.3538E-01    1.259E+02%                3.93E+00
 CE-144 #A    3.7779E+00    3.7779E+00    1.232E+02%                1.55E+01
 PM-144 #A    5.3148E-01    5.3148E-01    1.010E+02%                1.33E+00
 EU-152 #A    1.6827E+00    1.6827E+00    1.676E+02%                4.96E+00
 EU-154 #A    9.5664E-01    9.5664E-01    8.732E+01%                3.56E+00
 EU-155 #A    9.6450E-01    9.6450E-01    2.890E+02%                9.34E+00
 HF-181 #A    2.9354E-01    2.9354E-01    2.760E+02%                2.78E+00
 Ta-182 #A    1.3796E+00    1.3796E+00    2.355E+02%                1.21E+01
 Hg-203 #A    1.1164E-01    1.1164E-01    6.124E+02%                2.33E+00
 TL-208 #     1.0985E+01    1.0985E+01    9.477E+00%                1.53E+00
 PM-146  A    1.9979E+00    1.9979E+00    5.046E+01%                2.20E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:18 AMPage 20
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191221.An1             
                                                                                 
 Y-88   #     1.4342E+00    1.4342E+00    2.800E+01%                9.81E-01
 Cd-113m#A   -9.3218E+03   -9.3218E+03    9.612E+01%                2.99E+04
 Cd-109 #A    1.2593E+01    1.2593E+01    1.961E+02%                8.22E+01
 Cf-251 #A    2.5250E+00    2.5250E+00    1.040E+02%                7.04E+00
 Cf-249 #A    1.2169E+00    1.2169E+00    6.047E+01%                2.06E+00
 Sn-126 #A    2.4239E+00    2.4239E+00    2.716E+02%                2.21E+01
 PB-210 #     6.8653E+01    6.8653E+01    2.271E+01%                3.84E+01
 PB-212       2.9827E+01    2.9827E+01    4.863E+00%                2.36E+00
 PB-214       5.3380E+01    5.3380E+01    3.968E+00%                3.72E+00
 BI-207 #A    3.3563E-01    3.3563E-01    2.896E+02%                2.32E+00
 BI-212       4.2661E+01    4.2661E+01    2.385E+01%                1.92E+01
 U-235  #A    3.6630E+00    3.6630E+00    1.369E+02%                1.67E+01
 BI-214       5.0268E+01    5.0268E+01    4.989E+00%                2.80E+00
 BI-210M#A    1.1467E+00    1.1467E+00    1.353E+02%                3.61E+00
 AC-228       3.3031E+01    3.3031E+01    8.124E+00%                3.32E+00
 TH-227 #A    7.3808E+00    7.3808E+00    1.094E+02%                2.07E+01
 TH-229 #A    5.1878E+00    5.1878E+00    2.166E+02%                3.04E+01
 TH-234 #     3.1760E+01    3.1760E+01    2.303E+01%                2.17E+01
 PA-231 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.40E+02
 PA-233 #A   -4.0707E-01   -4.0707E-01    8.315E+02%                1.14E+01
 PA-234 #A    1.1636E+00    1.1636E+00    8.234E+01%                1.15E+01
 PA-234M#A   -1.5436E+02   -1.5436E+02    6.592E+01%                4.64E+02
 AM-241 #A    3.4514E-01    3.4514E-01    5.358E+02%                5.28E+00
 Np-237 #A   -3.6648E+00   -3.6648E+00    2.018E+02%                2.46E+01
 Ir-192 #A   -8.0499E-02   -8.0499E-02    1.253E+02%                2.20E+00
 Cs-136 #A    3.7825E-01    3.7826E-01    7.071E+01%                2.19E+00
 Np-239 #A   -1.7993E+00   -1.7995E+00    1.496E+02%                8.98E+00
 Nd-147 #A   -1.4332E+00   -1.4332E+00    3.285E+02%                1.20E+01
 TL-210 #A    5.9070E-01    5.9070E-01    9.851E+01%                1.98E+00
 Kr-85  #A    6.5007E+01    6.5007E+01    2.936E+02%                6.52E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.8 keV)     3.723E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.8 keV) 3.7229410E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 2_Gamma_20191119 
-----------------------------------------------------------------------------                      
   Sample Description: 430296_Gamma_160-34280-A-22-B 
             Detector: Detector # 2       
             Batch ID: 430296                 
    Work Order Number: Gamma   
           Lot Number: 160-34280-A-22-B
-----------------------------------------------------------------------------
        Decay to Time: 6/21/2019 06:02        Live Time: 1800   sec
     Acquisition Time: 6/21/2019 06:02:52     Real Time: 1805   sec
        Analysis Time: 6/21/2019 06:33        Dead Time: 0.28   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 2_Soil_TunaCan.Clb
  Efficiency Cal Desc: 2_Soil_TunaCan_101407
  Efficiency Cal Date: 4/20/2018 13:56
      Energy Cal Date: 4/20/2018 13:54                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 2_2019-06-08_1441.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       6.480E-01          733.4     4.752E+00    4.752E+00    1.654E+01
NA-22      1.760E-01          273.9     4.819E-01    4.820E-01    1.772E+00
K-40      -1.311E+01           64.3     8.429E+00    8.455E+00    6.968E+01
Sc-46      7.115E-01           89.9     6.398E-01    6.408E-01    3.039E+00
CR-51      4.300E+00          102.7     4.415E+00    4.420E+00    1.482E+01
MN-54     -4.014E-01          177.7     7.133E-01    7.136E-01    2.042E+00
FE-59      1.138E+00          102.4     1.165E+00    1.167E+00    2.810E+00
Co-56      1.574E+00           33.4     5.251E-01    5.312E-01    1.511E+00
CO-57     -2.910E-01          133.5     3.885E-01    3.888E-01    1.303E+00
CO-58     -7.441E-01           72.8     5.415E-01    5.428E-01    2.468E+00
CO-60      2.228E-01          113.1     2.521E-01    2.523E-01    1.599E+00
ZN-65      1.510E+00          107.2     1.618E+00    1.620E+00    5.507E+00
NB-94      1.272E+00           41.4     5.269E-01    5.309E-01    1.189E+00
ZR-95      9.958E-01          120.7     1.202E+00    1.203E+00    2.923E+00
NB-95      8.651E-01           85.7     7.413E-01    7.427E-01    2.485E+00
RU-103    -4.270E-02         1519.9     6.491E-01    6.491E-01    1.657E+00
RH-106     0.000E+00         1.#INF     2.698E+00    2.698E+00    4.613E+01
AG-108M   -4.585E-01          130.4     5.980E-01    5.984E-01    1.603E+00
AG-110M    6.078E-01           93.4     5.678E-01    5.687E-01    4.355E+00
SN-113     5.944E-01          132.9     7.900E-01    7.905E-01    2.674E+00
SB-124     5.063E-01          258.7     1.310E+00    1.310E+00    4.414E+00
SB-125     1.301E+00           89.2     1.160E+00    1.162E+00    5.423E+00
I-131      5.640E-01           98.8     5.570E-01    5.577E-01    1.497E+00
Gd-153    -1.426E+00          148.1     2.112E+00    2.114E+00    7.031E+00
Ga-68     -8.982E+00          312.2     2.805E+01    2.805E+01    6.796E+01
Tc-99m    -4.360E-01          123.9     5.401E-01    5.407E-01    1.802E+00
BA-133     4.984E-01          282.9     1.410E+00    1.410E+00    4.744E+00
CS-134     1.775E-01          119.3     2.117E-01    2.119E-01    3.004E+00
CS-137     3.226E-01          237.1     7.649E-01    7.651E-01    1.877E+00
CE-139    -6.405E-02          783.6     5.019E-01    5.019E-01    1.701E+00
Ba-140     1.591E+00          112.5     1.790E+00    1.792E+00    6.015E+00
La-140    -1.997E+00           82.5     1.647E+00    1.650E+00    3.539E+00
CE-141    -6.855E-01          133.3     9.138E-01    9.145E-01    3.054E+00
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CE-144    -3.533E-01         1038.2     3.668E+00    3.668E+00    1.240E+01
PM-144     3.966E-01          154.3     6.117E-01    6.121E-01    1.501E+00
EU-152     1.601E+00           97.8     1.566E+00    1.569E+00    4.243E+00
EU-154     1.673E+00           63.7     1.065E+00    1.069E+00    2.732E+00
EU-155     1.682E+00          148.3     2.495E+00    2.496E+00    8.319E+00
HF-181    -1.352E-01          152.3     2.058E-01    2.059E-01    2.503E+00
Ta-182     9.401E-01          218.7     2.056E+00    2.056E+00    1.017E+01
Hg-203    -6.276E-01           90.7     5.693E-01    5.703E-01    1.900E+00
TL-208     1.137E+01            9.1     1.038E+00    1.188E+00    1.632E+00
PM-146     9.076E-01           74.0     6.712E-01    6.727E-01    1.505E+00
Y-88       5.211E-01          119.2     6.214E-01    6.221E-01    1.762E+00
Cd-113m    5.045E+03          112.0     5.652E+03    5.659E+03    1.906E+04
Cd-109     0.000E+00         1.#INF     1.767E+01    1.767E+01    5.919E+01
Cf-251     1.409E+00          160.6     2.263E+00    2.264E+00    6.099E+00
Cf-249    -3.263E-01           92.7     3.023E-01    3.028E-01    3.488E+00
Sn-126     5.715E+00          100.7     5.754E+00    5.763E+00    1.914E+01
PB-210     2.217E+01           77.8     1.724E+01    1.729E+01    4.627E+01
PB-212     2.953E+01            4.5     1.325E+00    2.032E+00    2.218E+00
PB-214     2.589E+01            5.7     1.470E+00    1.970E+00    2.942E+00
BI-207     3.045E-01          309.8     9.434E-01    9.435E-01    2.318E+00
BI-212     3.423E+01           19.3     6.598E+00    6.826E+00    1.627E+01
U-235      5.961E+00           52.2     3.113E+00    3.128E+00    7.520E+00
BI-214     2.552E+01            7.0     1.778E+00    2.202E+00    2.144E+00
BI-210M    7.496E-01           99.5     7.458E-01    7.469E-01    2.502E+00
AC-228     3.075E+01            8.6     2.647E+00    3.072E+00    1.670E+00
TH-227    -6.321E+00          108.7     6.874E+00    6.881E+00    1.759E+01
TH-229     7.378E+00          128.1     9.453E+00    9.460E+00    2.540E+01
TH-234     1.153E+01           55.9     6.442E+00    6.474E+00    2.112E+01
PA-231    -4.517E+00          677.4     3.060E+01    3.060E+01    1.029E+02
PA-233     1.197E+00          194.7     2.332E+00    2.333E+00    7.814E+00
PA-234    -2.493E-01         1041.0     2.595E+00    2.595E+00    8.743E+00
PA-234M    1.289E+02           62.3     8.026E+01    8.052E+01    2.497E+02
AM-241    -1.657E+00          112.2     1.859E+00    1.862E+00    4.947E+00
Np-237     0.000E+00         1.#INF     5.539E+00    5.539E+00    1.843E+01
Ir-192     1.763E-01          277.9     4.900E-01    4.901E-01    1.677E+00
Cs-136     7.200E-01           94.0     6.771E-01    6.783E-01    2.245E+00
Np-239     1.668E+00          148.2     2.472E+00    2.474E+00    8.239E+00
Nd-147    -3.485E+00          121.9     4.247E+00    4.252E+00    1.065E+01
TL-210     0.000E+00         1.#INF     1.188E-01    1.188E-01    2.714E+00
Kr-85      0.000E+00         1.#INF     4.744E+01    4.744E+01    6.117E+02
-----------------------------------------------------------------------------
Total      5.417E+03

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:29 AMPage  1
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191119.An1             
                                                                                 
 Sample description                                             
      430296_Gamma_160-34280-A-22-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det2\2_Gamma_20191119.An1

 Acquisition information
        Start time:                 6/21/2019 6:02:52 AM
        Live time:               1800
        Real time:               1805
        Dead time:                  0.28 %
        Detector ID:                    2

 Detector system                                                
      Ge 2 SN/164                                                     
                                                                      

 Calibration
        Filename:                   2_Soil_TunaCan.Clb
      2_Soil_TunaCan_101407                                           
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 1:54:10 PM
             Zero offset:           0.101 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -4.975E-09 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 1:56:20 PM
             Type:                  Polynomial
             Uncertainty:           1.003 %
             Coefficients:         -0.414971  -4.933446   0.551852
                                   -0.058768   0.002630  -0.000046

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  2000.01keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:29 AMPage  2
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191119.An1             
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/21/2019 6:02:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       2_2019-06-08_1441.PBC
                                                 6/8/2019 2:41:26 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   31 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1921

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.72       63.  36.88   0.76  1.849E-02    46.54   4.250    PBC<MDA PB210 
    63.29       10. 318.99   0.85  3.262E-02    63.29   3.810    PBC<MDA TH234 
    63.86       33. 100.70   0.85  3.313E-02    64.28   9.700    PBC<MDA Sn126 
    74.86      275.  10.78   0.86  3.746E-02
    77.18      416.   7.05   0.86  3.819E-02
    87.20      123.  19.99   0.87  4.059E-02    86.49  13.100  1.289E+01 Np237 
                                                86.54  30.700  5.501E+00 EU155 
                                                86.94   9.040  1.865E+01 Sn126 
                                                87.57  37.500    PBC<MDA Sn126 
                                                88.04   3.790  4.426E+01 Cd109 
    90.11       33.  67.62   0.87  4.108E-02
    92.56       48.  55.88   0.87  4.144E-02    92.59   5.584    PBC<MDA TH234 
    93.32       33. 143.97   0.87  4.154E-02    93.35   5.561    PBC<MDA AC228 
   105.31       27. 148.31   0.88  4.240E-02   105.31  21.200    PBC<MDA EU155 
   106.13       29. 148.21   0.88  4.242E-02   106.13  22.700    PBC<MDA Np239 
   123.48       26.  98.24   0.90  4.194E-02   123.10  40.790    PBC<MDA EU154 
   143.79       45.  52.23   2.09  3.990E-02   143.79  10.960    PBC<MDA U235  
   162.66       24. 112.50   0.93  3.746E-02   162.66   6.220    PBC<MDA Ba140 
   164.13       22. 122.94   0.93  3.736E-02   163.38   5.080    PBC<MDA U235  
   176.60       15. 160.60   0.94  3.557E-02   176.60  17.000    PBC<MDA Cf251 
   186.23       54.  50.96   0.95  3.435E-02   185.72  54.000    PBC<MDA U235  
   193.51       19. 128.12   0.95  3.333E-02   193.51   4.400    PBC<MDA TH229 
   227.00        4. 580.68   0.98  2.931E-02   227.00   6.300    PBC<MDA Cf251 
   238.65      646.   4.49   0.99  2.808E-02   238.63  43.300  2.953E+01 PB212 
   241.67      108.  16.52   0.99  2.778E-02   242.00   7.430  2.901E+01 PB214 
   244.69        5. 942.97   0.99  2.747E-02   244.69   7.580    PBC<MDA EU152 
   263.70       14. 112.03   1.01  2.570E-02   263.70   0.006    PBC<MDA Cd113m
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:29 AMPage  3
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191119.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   265.83       17.  99.50   1.01  2.551E-02   265.83  50.000    PBC<MDA BI210M
   295.23      216.   8.77   0.98  2.317E-02   295.09  19.300  2.688E+01 PB214 
                                               296.00  79.000  6.587E+00 TL210 
   300.41       49.  27.46   1.23  2.283E-02   300.03   3.280  3.636E+01 PB212 
                                               300.07   2.460  4.848E+01 PA231 
                                               300.18   6.200  1.924E+01 PA233 
   312.01       17. 194.75   1.05  2.201E-02   312.01  36.000    PBC<MDA PA233 
   316.49        6. 277.89   1.05  2.172E-02   316.49  87.040    PBC<MDA Ir192 
   320.07       17. 102.66   1.05  2.149E-02   320.08   9.940    PBC<MDA CR51  
   328.76       18. 103.55   1.06  2.096E-02   328.76  20.300    PBC<MDA La140 
   333.44       11. 140.95   1.06  2.069E-02   333.44  15.510    PBC<MDA Cf249 
   338.22      113.  15.61   1.25  2.042E-02   338.32  12.010  2.565E+01 AC228 
   340.57       14. 159.36   1.07  2.028E-02   340.57  46.900    PBC<MDA Cs136 
   344.29       14. 163.22   1.07  2.008E-02   344.29  26.500    PBC<MDA EU152 
   345.83        9. 262.50   1.07  2.000E-02   345.83  15.070    PBC<MDA HF181 
   351.89      338.   7.21   0.92  1.967E-02   351.93  37.600  2.537E+01 PB214 
   356.00       11. 282.89   1.08  1.946E-02   356.00  62.050    PBC<MDA BA133 
   364.48        2. 696.99   1.09  1.904E-02   364.48  81.700    PBC<MDA I131  
   391.69       12. 132.91   1.11  1.780E-02   391.69  64.000    PBC<MDA SN113 
   453.88       11. 102.10   1.16  1.554E-02   453.88  65.000    PBC<MDA PM146 
   463.37       13. 110.27   1.16  1.525E-02   463.37  10.470    PBC<MDA SB125 
   477.60        2. 733.37   1.17  1.484E-02   477.60  10.520    PBC<MDA BE7   
   511.86       96.  17.05   2.45  1.394E-02   511.86  20.000  1.920E+01 RH106 
   537.26        3. 422.09   1.22  1.335E-02   537.26  24.390    PBC<MDA Ba140 
   569.32        6. 161.59   1.24  1.268E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  3.207E+00 PA234 
                                               569.70  97.740  2.692E-01 BI207 
   583.35      219.   8.89   1.27  1.241E-02   583.02  84.500  1.137E+01 TL208 
   600.50       11. 255.47   1.27  1.210E-02   600.50  17.860    PBC<MDA SB125 
   602.73       11. 258.74   1.27  1.206E-02   602.73  98.260    PBC<MDA SB124 
   604.71       11. 261.99   1.27  1.202E-02   604.71  97.620    PBC<MDA CS134 
   609.47      260.   6.97   1.51  1.194E-02   609.31  46.090  2.626E+01 BI214 
                                               610.30   5.750  2.108E+02 RU103 
   635.89        6. 140.34   1.29  1.151E-02   635.89  11.310    PBC<MDA SB125 
   636.97        9.  98.76   1.29  1.149E-02   636.97   7.170    PBC<MDA I131  
   661.66        6. 237.12   1.31  1.112E-02   661.66  85.210    PBC<MDA CS137 
   696.54        8. 154.25   1.34  1.063E-02   696.54  99.000    PBC<MDA PM144 
   702.63       24.  41.41   1.34  1.055E-02   702.63  97.900  1.272E+00 NB94  
   723.68        8. 177.09   1.36  1.029E-02   723.36  20.220    PBC<MDA EU154 
                                               724.20  44.150  9.868E-01 ZR95  
   724.20        2. 967.24   1.36  1.028E-02   723.36  20.220    PBC<MDA EU154 
                                               724.20  44.150  1.836E-01 ZR95  
   727.49       48.  19.28   1.36  1.025E-02   727.17   7.550  3.423E+01 BI212 
   735.72        6. 155.74   1.36  1.014E-02   735.72  22.500    PBC<MDA PM146 
   747.16        7. 120.60   1.37  1.001E-02   747.16  34.000    PBC<MDA PM146 
   756.73       10. 120.67   1.38  9.903E-03   756.73  54.460    PBC<MDA ZR95  
   765.79       15.  85.70   1.39  9.803E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  2.938E+02 PA234M
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:29 AMPage  4
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191119.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   766.41       14.  79.03   1.39  9.796E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  2.788E+02 PA234M
   786.02       11.  92.46   1.40  9.593E-03   785.42   1.280    PBC<MDA BI212 
   815.77        3. 422.49   1.42  9.288E-03   815.77  23.280    PBC<MDA La140 
   818.50       11.  99.91   1.42  9.261E-03   818.50 100.000    PBC<MDA Cs136 
   846.77        1. 782.08   1.44  8.997E-03   846.77  99.935    PBC<MDA Co56  
   860.48       39.  19.87   1.36  8.874E-03   860.56  12.420  1.954E+01 TL208 
   889.28       10. 136.47   1.47  8.630E-03   889.28  99.984    PBC<MDA Sc46  
   898.04        6. 216.36   1.48  8.558E-03   898.04  93.700    PBC<MDA Y88   
   911.72      136.   8.61   1.76  8.453E-03   911.07  29.000  3.075E+01 AC228 
   969.00       48.  25.92   1.53  8.020E-03   968.97  17.460  1.918E+01 AC228 
   995.88        9.  79.99   1.54  7.832E-03   996.33  10.600    PBC<MDA EU154 
  1001.00        9.  96.26   1.55  7.800E-03  1001.00   0.837    PBC<MDA PA234M
  1037.84        7.  95.91   1.57  7.562E-03  1037.84  14.130    PBC<MDA Co56  
  1063.66        3. 309.82   1.59  7.403E-03  1063.66  74.500    PBC<MDA BI207 
  1099.25        8. 102.41   1.61  7.196E-03  1099.25  56.500    PBC<MDA FE59  
  1112.07       10.  97.85   1.62  7.124E-03  1112.07  13.644    PBC<MDA EU152 
  1115.55       10. 107.18   1.62  7.104E-03  1115.55  50.600    PBC<MDA ZN65  
  1120.15        9. 114.75   1.63  7.078E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.55       10. 117.12   1.63  7.077E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  7.684E-01 Sc46  
                                              1121.30  34.900  2.203E+00 Ta182 
  1121.17        2. 680.55   1.63  7.073E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  4.288E-01 Ta182 
  1173.24        7. 113.13   1.66  6.799E-03  1173.24  99.900    PBC<MDA CO60  
  1189.05        4. 218.66   1.67  6.719E-03  1189.05  16.200    PBC<MDA Ta182 
  1238.28       26.  33.37   1.70  6.483E-03  1238.28  66.070  3.356E+00 Co56  
  1274.53        2. 273.86   1.72  6.318E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  4.997E-01 EU154 
  1274.80        4. 132.29   1.72  6.318E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  9.994E-01 EU154 
  1313.00        6.  90.57   1.75  6.152E-03  1313.00  21.000    PBC<MDA TL210 
  1384.30        6.  93.42   1.79  5.864E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00       15.  44.30   1.80  5.773E-03  1408.00  21.005  6.719E+00 EU152 
  1461.28      219.   6.76   1.99  5.578E-03  1460.83  10.670  2.016E+02 K40   
  1764.55       30.  27.89   2.00  4.648E-03  1764.49  15.400  2.329E+01 BI214 
  1771.35        7. 134.84   2.01  4.630E-03  1771.35  15.480    PBC<MDA Co56  
  1836.06        5. 119.25   2.04  4.464E-03  1836.06  99.200    PBC<MDA Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.02    74.86       300.       275. 7.332E+03   10.78   0.856  -      sD
   308.27    77.17       222.       416. 1.090E+04    7.05   0.858  -       D
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:29 AMPage  5
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191119.An1             
                                                                                 
   Channel   Energy Background  Net area  Eff*Area   Uncert   FWHM  Suspected   
   359.65    90.05       205.        44. 1.071E+03   48.45   0.868  -       D
  5844.76  1461.28         0.       219. 3.926E+04    6.76   1.986  -       M

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.47    46.72       177.        31.     0.017    77.77   0.756s
 TH-227    200.14    50.14       503.       -26.    -0.014   123.73   0.835s
 AM-241    237.72    59.54       413.       -33.    -0.018   112.22   0.843s
 TH-234    252.72    63.29       499.        10.     0.006   318.99   0.846 
 Sn-126    256.69    64.28       537.        33.     0.018   100.70   0.847s
 BA-133    323.52    80.99       490.       -36.    -0.020   109.82   0.861s
 Np-237    345.52    86.49      1380.         0.     0.000   159.69   0.866A
 EU-155    345.73    86.54      1274.       -17.    -0.009   299.73   0.866D
 Sn-126    347.32    86.94       313.         8.     0.004   297.41   0.866D
 Sn-126    349.84    87.57      1179.        72.     0.040    35.29   0.866D
 Cd-109    351.72    88.04      1206.         0.     0.000  1000.00   0.867A
 Nd-147    363.96    91.10      1278.       -34.    -0.019   149.46   0.869s
 TH-234    369.92    92.59       335.        48.     0.027    55.88   0.870D
 AC-228    372.96    93.35      1133.        33.     0.019   143.97   0.871s
 Gd-153    389.56    97.50      1130.       -32.    -0.018   148.15   0.875s
 Np-239    397.56    99.50      1162.       -32.    -0.018   149.94   0.876 
 Gd-153    412.36   103.20      1195.       -32.    -0.018   151.49   0.879s
 Np-239    414.35   103.70      1227.       -32.    -0.018   153.44   0.879s
 EU-155    420.81   105.31       801.        27.     0.015   148.31   0.881s
 Np-239    424.07   106.13       903.        29.     0.016   148.21   0.882s
 EU-152    486.67   121.78       365.        -3.    -0.002   902.47   0.894s
 CO-57     487.79   122.06       307.       -19.    -0.010   133.54   0.895s
 EU-154    491.95   123.10       305.        26.     0.014    98.24   0.895 
 HF-181    531.64   133.02       430.       -28.    -0.016   105.48   0.904s
 CO-57     545.43   136.47       483.         0.     0.000  1000.00   0.906 
 Tc-99m    561.58   140.51       562.       -27.    -0.015   123.89   0.910s
 U-235     574.68   143.79       147.        45.     0.025    52.23   2.085s
 CE-141    581.30   145.44       484.       -24.    -0.013   133.32   0.914s
 Ba-140    650.17   162.66       344.        24.     0.013   112.50   0.928s
 U-235     653.05   163.38       358.        22.     0.012   122.94   0.928s
 CE-139    662.94   165.85       355.        -3.    -0.002   783.59   0.930s
 Cf-251    705.93   176.60       187.        15.     0.009   160.60   0.939s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:29 AMPage  6
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191119.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 U-235     742.41   185.72       225.        54.     0.030    50.96   0.946s
 TH-229    773.56   193.51       191.        19.     0.011   128.12   0.953s
 U-235     820.85   205.33       204.        -7.    -0.004   196.03   0.962s
 TH-229    842.92   210.85       250.       -29.    -0.016    49.07   0.967s
 Cf-251    907.51   227.00       180.         4.     0.002   580.68   0.980 
 PB-212    954.04   238.63        97.       646.     0.359     4.49   0.989D
 PB-214    967.50   242.00       105.        99.     0.055    17.69   0.992D
 EU-152    978.28   244.69      1109.         5.     0.003   942.97   0.994s
 TH-227   1024.46   256.24       143.       -21.    -0.012   108.74   1.003s
 Cd-113m  1054.30   263.70       116.        14.     0.008   112.03   1.009s
 BI-210M  1062.83   265.83       138.        17.     0.010    99.50   1.011s
 TL-208   1108.63   277.28       145.        -3.    -0.002   319.59   1.020s
 Hg-203   1116.30   279.20       196.       -22.    -0.012    90.71   1.021s
 I-131    1136.69   284.30       114.        -4.    -0.002   220.63   1.025s
 PB-214   1180.40   295.23        46.       216.     0.120     8.77   0.976 
 TL-210   1183.49   296.00       700.       -19.    -0.011   197.93   1.034s
 PB-212   1201.13   300.41        44.        49.     0.027    27.46   1.228 
 PA-231   1199.77   300.07       680.       -19.    -0.011   194.63   1.038 
 PA-233   1200.21   300.18       661.       -19.    -0.011   191.92   1.038 
 PA-231   1210.09   302.65       642.        -5.    -0.003   677.43   1.040s
 BA-133   1210.90   302.85       637.         0.     0.000  1000.00   1.040s
 Ba-140   1218.89   304.85       637.         0.     0.000  1000.00   1.041s
 BI-210M  1219.07   304.90       637.         0.     0.000  1000.00   1.041s
 Ir-192   1233.25   308.44       637.         0.     0.000  1000.00   1.044s
 PA-233   1247.54   312.01       545.        17.     0.009   194.75   1.047s
 Ir-192   1265.45   316.49       136.         6.     0.003   277.89   1.050s
 CR-51    1279.82   320.08       136.        17.     0.009   102.66   1.053s
 La-140   1314.53   328.76        92.        18.     0.010   103.55   1.060s
 Cf-249   1333.24   333.44        70.        11.     0.006   140.95   1.064s
 AC-228   1352.34   338.22        48.       113.     0.063    15.61   1.249 
 Cs-136   1361.76   340.57       256.        14.     0.008   159.36   1.069s
 EU-152   1376.62   344.29       270.        14.     0.008   163.22   1.072s
 HF-181   1382.80   345.83       285.         9.     0.005   262.50   1.073 
 PB-214   1407.05   351.89        61.       338.     0.188     7.21   0.925s
 BA-133   1423.48   356.00       464.        11.     0.006   282.89   1.081s
 I-131    1457.41   364.48        71.         2.     0.001   696.99   1.088 
 BA-133   1534.84   383.84       218.       -18.    -0.010   116.05   1.103 
 Cf-249   1551.27   387.95       237.       -18.    -0.010   120.31   1.106s
 SN-113   1566.23   391.69       125.        12.     0.007   132.91   1.109s
 SB-125   1710.97   427.88        92.       -11.    -0.006   173.36   1.137s
 AG-108M  1735.21   433.94        72.       -12.    -0.007   130.43   1.141s
 PM-146   1814.98   453.88        28.        11.     0.006   102.10   1.157s
 SB-125   1852.93   463.37       102.        13.     0.007   110.27   1.164 
 Ir-192   1871.70   468.06       128.        -5.    -0.003   303.50   1.167 
 BE-7     1909.84   477.60        88.         2.     0.001   733.37   1.175s
 HF-181   1927.44   482.00       118.       -10.    -0.006   154.43   1.178 
 La-140   1947.54   487.02        52.       -10.    -0.006   130.71   1.182s
 RH-106   2046.91   511.86        87.        96.     0.054    17.05   2.450s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:29 AMPage  7
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191119.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Kr-85    2055.37   513.98       183.         0.     0.000  1000.00   1.202s
 Nd-147   2123.45   531.00        44.       -11.    -0.006   121.85   1.215s
 Ba-140   2148.49   537.26        49.         3.     0.002   422.09   1.219s
 CS-134   2276.73   569.32        44.         6.     0.003   161.59   1.243s
 PA-234   2277.33   569.47        50.         0.     0.000  1000.00   1.243s
 BI-207   2278.25   569.70        60.        -7.    -0.004   157.56   1.244s
 TL-208   2332.83   583.35        36.       215.     0.119     9.13   1.271 
 SB-125   2401.44   600.50       374.        11.     0.006   255.47   1.266 
 SB-124   2410.37   602.73       385.        11.     0.006   258.74   1.268 
 CS-134   2418.28   604.71       396.        11.     0.006   261.99   1.269s
 BI-214   2437.32   609.47        16.       260.     0.145     6.97   1.505 
 AG-108M  2456.57   614.28       407.         0.     0.000  1000.00   1.276s
 PM-144   2471.69   618.06       407.         0.     0.000  1000.00   1.279s
 RH-106   2487.11   621.92       407.         0.     0.000  1000.00   1.282s
 SB-125   2543.00   635.89        33.         6.     0.003   140.34   1.292s
 I-131    2547.34   636.97        35.         9.     0.005    98.76   1.293s
 CS-137   2646.08   661.66        40.         6.     0.003   237.12   1.311s
 PM-144   2785.61   696.54        30.         8.     0.004   154.25   1.336s
 NB-94    2809.96   702.63        17.        24.     0.013    41.41   1.340s
 SB-124   2890.59   722.79       124.       -14.    -0.008   114.57   1.355 
 AG-108M  2891.19   722.94       110.        -4.    -0.002   385.25   1.355 
 EU-154   2892.88   723.36        98.         8.     0.004   177.09   1.355s
 ZR-95    2896.24   724.20       104.         2.     0.001   967.24   1.356s
 BI-212   2908.12   727.17        18.        48.     0.026    19.28   1.358D
 PM-146   2942.32   735.72        17.         6.     0.003   155.74   1.364 
 PM-146   2988.08   747.16        18.         7.     0.004   120.60   1.372s
 ZR-95    3026.36   756.73        30.        10.     0.005   120.67   1.379s
 AG-110M  3055.21   763.94        91.       -19.    -0.011    73.58   1.384s
 NB-95    3062.60   765.79        78.        15.     0.008    85.70   1.385s
 PA-234M  3065.09   766.41        58.        14.     0.008    79.03   1.386s
 EU-152   3115.12   778.92        22.        -4.    -0.002   264.34   1.395s
 BI-212   3141.12   785.42        22.        11.     0.006    92.46   1.399 
 CS-134   3182.92   795.87        78.        -7.    -0.004   182.39   1.407s
 TL-210   3197.84   799.60        85.         0.     0.000  1000.00   1.409s
 CS-134   3207.25   801.95        90.        -7.    -0.004   186.97   1.411s
 CO-58    3242.54   810.77        68.       -12.    -0.007    72.77   1.417s
 La-140   3262.52   815.77        67.         3.     0.002   422.49   1.421s
 Cs-136   3273.44   818.50        56.        11.     0.006    99.91   1.422s
 MN-54    3338.84   834.85        44.        -7.    -0.004   177.69   1.434s
 Co-56    3386.53   846.77        22.         1.     0.001   782.08   1.442s
 TL-208   3441.37   860.48         4.        39.     0.022    19.87   1.358 
 EU-154   3492.37   873.23        22.        -2.    -0.001   525.47   1.460s
 PA-234   3521.57   880.53        83.       -14.    -0.008    93.04   1.465s
 PA-234   3532.41   883.24        97.        -3.    -0.002   431.50   1.467s
 AG-110M  3538.19   884.68       100.         0.     0.000  1000.00   1.468s
 Sc-46    3556.57   889.28        91.        10.     0.006   136.47   1.471 
 Y-88     3591.61   898.04        33.         6.     0.003   216.36   1.477s
 AC-228   3646.32   911.72         0.       136.     0.075     8.61   1.762s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:29 AMPage  8
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191119.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M  3749.43   937.49        47.       -15.    -0.008   102.20   1.504s
 PA-234   3783.54   946.02        28.        -8.    -0.004   144.70   1.510s
 EU-152   3855.90   964.11       206.       -30.    -0.017    69.21   1.522s
 AC-228   3875.35   968.97        54.        48.     0.027    25.92   1.525s
 EU-154   3984.78   996.33        23.         9.     0.005    79.99   1.544s
 PA-234M  4003.46  1001.00        33.         9.     0.005    96.26   1.547s
 EU-154   4018.57  1004.77        81.       -13.    -0.007   100.09   1.549 
 Co-56    4150.84  1037.84        10.         7.     0.004    95.91   1.571s
 Cs-136   4191.76  1048.07        28.        -4.    -0.002   193.65   1.578s
 RH-106   4200.92  1050.36        60.       -16.    -0.009    70.65   1.579s
 BI-207   4254.12  1063.66        19.         3.     0.002   309.82   1.588s
 Ga-68    4309.08  1077.40        23.        -3.    -0.002   312.25   1.597s
 FE-59    4396.49  1099.25        15.         8.     0.005   102.41   1.611s
 EU-152   4447.79  1112.07        41.        10.     0.005    97.85   1.620s
 ZN-65    4461.68  1115.55        50.        10.     0.005   107.18   1.622s
 BI-214   4480.64  1120.29        52.         9.     0.005   114.75   1.625s
 Sc-46    4481.70  1120.55        61.        10.     0.005   117.12   1.625s
 Ta-182   4484.70  1121.30        83.         2.     0.001   680.55   1.626 
 CO-60    4692.46  1173.24        10.         7.     0.004   113.13   1.659 
 Ta-182   4755.72  1189.05        15.         4.     0.002   218.66   1.669 
 Ta-182   4885.17  1221.41        25.         0.     0.000  1000.00   1.689 
 Co-56    4952.65  1238.28        10.        26.     0.014    33.37   1.700s
 NA-22    5097.66  1274.53        14.         2.     0.001   273.86   1.723s
 EU-154   5097.70  1274.54        12.         4.     0.002   132.29   1.723s
 FE-59    5165.93  1291.60        15.        -1.    -0.001   796.55   1.733s
 TL-210   5251.56  1313.00         5.         6.     0.003    90.57   1.746s
 CO-60    5329.57  1332.50        10.        -1.    -0.001   841.79   1.758s
 AG-110M  5536.78  1384.30         5.         6.     0.003    93.42   1.789s
 EU-152   5631.60  1408.00         5.        15.     0.008    44.30   1.804s
 K-40     5842.95  1460.83       239.       -14.    -0.008    64.28   1.834 
 La-140   6384.53  1596.21        37.       -18.    -0.010    82.47   1.912s
 SB-124   6763.68  1690.98        11.        -7.    -0.004   122.99   1.965s
 BI-214   7057.76  1764.49        20.        30.     0.017    27.89   2.005s
 Co-56    7085.20  1771.35        41.         7.     0.004   134.84   2.008s
 Y-88     7344.09  1836.06         6.         5.     0.003   119.25   2.042s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   6.4797E-01                                      5.31E+01             
                           477.60 6.480E-01 &(P 1.654E+01 7.33E+02 1.05E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:29 AMPage  9
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191119.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NA-22    C   1.7596E-01                                      9.50E+02             
                          1274.53 1.760E-01 ?(  1.772E+00 2.74E+02 9.99E+01 G  
 
K-40     N  -1.3113E+01                                      4.66E+11             
                          1460.83-1.311E+01  (P 6.968E+01 6.43E+01 1.07E+01 G  
 
Sc-46    F   7.1152E-01                                      8.38E+01             
                           889.28 6.546E-01 &(  3.039E+00 1.36E+02 1.00E+02 G  
                          1120.55 7.684E-01 ?(  3.066E+00 1.17E+02 1.00E+02 G  
 
CR-51    F   4.3001E+00                                      2.77E+01             
                           320.08 4.300E+00 ?(P 1.482E+01 1.03E+02 9.94E+00 G  
 
MN-54    C  -4.0142E-01                                      3.12E+02             
                           834.85-4.014E-01 ?(P 2.042E+00 1.78E+02 1.00E+02 G  
 
FE-59    F   1.1379E+00                                      4.45E+01             
                          1099.25 1.138E+00 ?(P 2.810E+00 1.02E+02 5.65E+01 G  
                          1291.60-2.237E-01 - P 4.286E+00 7.97E+02 4.32E+01 G  
 
Co-56    C   1.5739E+00                                      7.73E+01             
                           846.77 7.570E-02 ?(P 1.511E+00 7.82E+02 9.99E+01 G  
                          1238.28 3.356E+00  (P 2.275E+00 3.34E+01 6.61E+01 G  
                          1037.84 3.838E+00 ?(P 8.947E+00 9.59E+01 1.41E+01 G  
                          1771.35 5.412E+00 ?   2.518E+01 1.35E+02 1.55E+01  A 
 
CO-57    C  -2.9096E-01                                      2.72E+02             
                           122.06-2.910E-01 &(  1.303E+00 1.34E+02 8.56E+01 G  
                           136.47 0.000E+00 +   1.342E+01 1.00E+03 1.07E+01 G  
 
CO-58    C  -7.4410E-01                                      7.09E+01             
                           810.78-7.441E-01 ?(P 2.468E+00 7.28E+01 9.95E+01 G  
 
CO-60    F   2.2281E-01                                      1.93E+03             
                          1332.50-9.417E-02 ?(P 1.599E+00 8.42E+02 1.00E+02 G  
                          1173.24 5.400E-01 ?(P 1.451E+00 1.13E+02 9.99E+01 G  
 
ZN-65    F   1.5095E+00                                      2.44E+02             
                          1115.55 1.510E+00 ?(  5.507E+00 1.07E+02 5.06E+01 G  
 
NB-94    I   1.2723E+00                                      7.41E+06             
                           702.63 1.272E+00  (P 1.189E+00 4.14E+01 9.79E+01 G  
                           871.10 1.055E-02 &   1.582E+00 4.06E+03 9.99E+01 G  
 
ZR-95    I   9.9577E-01                                      6.40E+01             
                           756.73 9.958E-01 &(  2.923E+00 1.21E+02 5.45E+01 G  
                           724.20 1.836E-01 -   6.161E+00 9.67E+02 4.42E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:29 AMPage 10
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191119.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NB-95    I   8.6509E-01                                      6.40E+01             
                           765.79 8.651E-01 ?(  2.485E+00 8.57E+01 9.98E+01 G  
 
RU-103   I  -4.2705E-02                                      3.93E+01             
                           497.05-4.270E-02 %(  1.657E+00 1.52E+03 9.09E+01 G  
                           610.30 4.954E-01 %   7.830E+01 4.66E+03 5.75E+00 GA 
 
AG-108M  C  -4.5848E-01                                      1.53E+05             
                           433.94-4.585E-01 ?(P 1.603E+00 1.30E+02 9.05E+01 G  
                           722.94-2.305E-01 &   3.062E+00 3.85E+02 9.08E+01 G  
                           614.28 0.000E+00 +   5.043E+00 1.00E+03 8.98E+01 G  
 
AG-110M  F   6.0782E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  4.355E+00 1.00E+03 7.27E+01 G  
                           657.76-2.998E-02 & P 2.214E+00 1.49E+03 9.46E+01 G  
                           937.49-2.875E+00 +   6.770E+00 1.02E+02 3.44E+01 G  
                          1384.30 2.427E+00 ?(  5.255E+00 9.34E+01 2.43E+01 G  
                           763.94-4.886E+00 &   1.195E+01 7.36E+01 2.23E+01 G  
 
SN-113   F   5.9438E-01                                      1.15E+02             
                           391.69 5.944E-01 ?(  2.674E+00 1.33E+02 6.40E+01 G  
 
SB-124   F   5.0628E-01                                      6.02E+01             
                           602.73 5.063E-01 ?(  4.414E+00 2.59E+02 9.83E+01 G  
                          1690.98-1.761E+00 + P 4.413E+00 1.23E+02 4.78E+01 G  
                           722.79-7.051E+00 &   2.724E+01 1.15E+02 1.08E+01 G  
 
SB-125   I   1.3015E+00                                      1.01E+03             
                           427.88-1.258E+00 ?(  5.423E+00 1.73E+02 2.96E+01 G  
                           600.50 2.773E+00 &(  2.387E+01 2.55E+02 1.79E+01 G  
                           635.89 2.582E+00  (P 1.258E+01 1.40E+02 1.13E+01 G  
                           463.37 4.645E+00  (P 1.729E+01 1.10E+02 1.05E+01 G  
 
I-131    I   5.6398E-01                                      8.02E+00             
                           364.48 8.077E-02 ?(P 1.497E+00 6.97E+02 8.17E+01 G  
                           284.30-1.670E+00 + P 1.982E+01 2.21E+02 6.14E+00 G  
                           636.97 6.070E+00 ?(  2.042E+01 9.88E+01 7.17E+00 G  
 
Gd-153   F  -1.4259E+00                                      2.42E+02             
                            97.50-1.426E+00  (  7.031E+00 1.48E+02 3.00E+01 G  
                           103.20-1.956E+00 &   9.860E+00 1.51E+02 2.18E+01 G  
 
Ga-68    C  -8.9824E+00                                      4.71E-02             
                          1077.40-8.982E+00 ?(  6.796E+01 3.12E+02 3.30E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:29 AMPage 11
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191119.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Tc-99m   I  -4.3597E-01                                      2.51E-01             
                           140.51-4.360E-01 &(  1.802E+00 1.24E+02 8.93E+01 G  
 
BA-133   F   4.9840E-01                                      3.85E+03             
                           356.00 4.984E-01 &(  4.744E+00 2.83E+02 6.20E+01 G  
                           302.85 0.000E+00 -   1.612E+01 1.00E+03 1.83E+01 G  
                           383.84-6.299E+00 &   2.452E+01 1.16E+02 8.94E+00 GA 
                            80.99-1.508E+00 +   4.400E+00 1.10E+02 3.41E+01 GA 
 
CS-134   I   1.7751E-01                                      7.54E+02             
                           795.87-4.793E-01 ?(  3.004E+00 1.82E+02 8.55E+01 G  
                           604.71 5.117E-01 &(  4.516E+00 2.62E+02 9.76E+01 G  
                           569.32 1.710E+00 ?(  9.579E+00 1.62E+02 1.54E+01 G  
                           801.95-4.975E+00 +   3.188E+01 1.87E+02 8.69E+00 G  
                           563.24 4.604E-01 % P 1.821E+01 1.54E+03 8.35E+00 G  
 
CS-137   I   3.2259E-01                                      1.10E+04             
                           661.66 3.226E-01 ?(  1.877E+00 2.37E+02 8.52E+01 G  
 
CE-139   F  -6.4046E-02                                      1.38E+02             
                           165.85-6.405E-02 &(  1.701E+00 7.84E+02 7.99E+01 G  
 
Ba-140   I   1.5909E+00                                      1.28E+01             
                           537.26 5.556E-01 ?(P 6.015E+00 4.22E+02 2.44E+01 G  
                           162.66 5.651E+00 &(  2.124E+01 1.12E+02 6.22E+00 G  
                           304.85 0.000E+00 &   6.928E+01 1.00E+03 4.29E+00 G  
 
La-140   I  -1.9969E+00                                      1.28E+01             
                          1596.21-1.997E+00 ?(  3.539E+00 8.25E+01 9.54E+01 G  
                           487.02-8.571E-01 + P 3.048E+00 1.31E+02 4.55E+01 G  
                           328.76 2.325E+00 + P 6.198E+00 1.04E+02 2.03E+01 G  
                           815.77 7.092E-01 + P 1.047E+01 4.22E+02 2.33E+01 G  
 
CE-141   I  -6.8545E-01                                      3.25E+01             
                           145.44-6.855E-01 &(  3.054E+00 1.33E+02 4.82E+01 G  
 
CE-144   I  -3.5329E-01                                      2.85E+02             
                           133.54-3.533E-01 &(  1.240E+01 1.04E+03 1.11E+01 G  
 
PM-144   C   3.9658E-01                                      3.63E+02             
                           696.54 3.966E-01  (P 1.501E+00 1.54E+02 9.90E+01 G  
                           618.06 0.000E+00 -   4.597E+00 1.00E+03 9.91E+01 G  
 
EU-152   F   1.6010E+00                                      4.94E+03             
                           121.78-1.388E-01 &(  4.243E+00 9.02E+02 2.86E+01 G  
                           344.29 1.507E+00 ?(  8.284E+00 1.63E+02 2.65E+01 G  
                          1112.07 5.575E+00 ?(  1.853E+01 9.78E+01 1.36E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:29 AMPage 12
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191119.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           778.92-1.629E+00 +   1.084E+01 2.64E+02 1.29E+01 G  
                           964.11-1.436E+01 +   3.288E+01 6.92E+01 1.46E+01 G  
                           244.69 1.334E+00 &(  4.213E+01 9.43E+02 7.58E+00 G  
                          1408.00 6.719E+00 ?   6.172E+00 4.43E+01 2.10E+01 GA 
 
EU-154   I   1.6727E+00                                      3.14E+03             
                           123.10 8.336E-01 ?(  2.732E+00 9.82E+01 4.08E+01 G  
                          1274.54 9.994E-01 ?(  4.711E+00 1.32E+02 3.52E+01 G  
                           723.36 2.153E+00 &(  1.303E+01 1.77E+02 2.02E+01 G  
                           873.23-9.471E-01 -   1.265E+01 5.25E+02 1.23E+01 G  
                          1004.77-5.235E+00 +   1.767E+01 1.00E+02 1.80E+01 G  
                           996.33 6.221E+00 ?(  1.677E+01 8.00E+01 1.06E+01 G  
 
EU-155   I   1.6822E+00                                      1.81E+03             
                           105.31 1.682E+00 ?(  8.319E+00 1.48E+02 2.12E+01 G  
                            86.54-7.554E-01 -   7.558E+00 3.00E+02 3.07E+01 G  
 
HF-181   F  -1.3516E-01                                      4.24E+01             
                           482.00-4.768E-01 &(  2.503E+00 1.54E+02 8.05E+01 G  
                           133.02-8.827E-01 +   3.103E+00 1.05E+02 4.33E+01 G  
                           345.83 1.690E+00 ?(  1.500E+01 2.62E+02 1.51E+01 G  
                           136.30-6.990E-01 %   2.442E+01 1.03E+03 5.85E+00 G  
 
Ta-182   F   9.4006E-01                                      1.14E+02             
                          1121.30 4.288E-01  (  1.017E+01 6.81E+02 3.49E+01 G  
                          1221.41 0.000E+00 -   8.156E+00 1.00E+03 2.70E+01 G  
                          1189.05 2.042E+00  (  1.059E+01 2.19E+02 1.62E+01 G  
 
Hg-203   F  -6.2762E-01                                      4.66E+01             
                           279.20-6.276E-01 ?(  1.900E+00 9.07E+01 8.15E+01 G  
 
TL-208   N   1.1367E+01                                      6.98E+02             
                           583.02 1.137E+01  (P 1.632E+00 9.13E+00 8.45E+01 G  
                           277.28-1.085E+00 - P 2.110E+01 3.20E+02 6.31E+00 G  
                           860.56 1.954E+01 + P 6.198E+00 1.99E+01 1.24E+01 G  
 
PM-146   C   9.0755E-01                                      2.02E+03             
                           453.88 5.850E-01 &(  1.505E+00 1.02E+02 6.50E+01 G  
                           747.16 1.212E+00 ?(P 3.631E+00 1.21E+02 3.40E+01 G  
                           735.72 1.379E+00 ?(  5.382E+00 1.56E+02 2.25E+01 G  
 
Y-88     F   5.2113E-01                                      1.07E+02             
                          1836.06 6.380E-01 ?(P 1.762E+00 1.19E+02 9.92E+01 G  
                           898.04 3.974E-01 ?(P 2.050E+00 2.16E+02 9.37E+01 G  
 
Cd-113m      5.0448E+03                                      5.33E+03             
                           263.70 5.045E+03 ?(  1.906E+04 1.12E+02 6.00E-03   K
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:29 AMPage 13
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191119.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cf-251   T   1.4088E+00                                      3.28E+05             
                           176.60 1.409E+00 &(  6.099E+00 1.61E+02 1.70E+01 G  
                           227.00 1.304E+00 &   1.961E+01 5.81E+02 6.30E+00 GA 
 
Cf-249   T  -3.2629E-01                                      1.28E+05             
                           387.95-8.641E-01  (  3.488E+00 1.20E+02 6.60E+01 G  
                           333.44 1.962E+00 ?(  7.203E+00 1.41E+02 1.55E+01 G  
 
Sn-126       5.7145E+00                                      3.65E+07             
                            87.57 2.631E+00 } P 5.927E+00 3.53E+01 3.75E+01 GA 
                            64.28 5.715E+00 ?(  1.914E+01 1.01E+02 9.70E+00 G  
                            86.94 1.154E+00 }   1.291E+01 2.97E+02 9.04E+00 GA 
 
PB-210   N   2.2167E+01                                      8.14E+03             
                            46.54 2.217E+01 @(P 4.627E+01 7.78E+01 4.25E+00 G  
 
PB-212   N   2.9527E+01                                      6.98E+02             
                           238.63 2.953E+01  (P 2.218E+00 4.49E+00 4.33E+01 G  
                           300.03 3.636E+01 +   2.495E+01 2.75E+01 3.28E+00 GA 
 
PB-214   N   2.5886E+01                                      5.84E+05             
                           351.93 2.537E+01 @(P 2.942E+00 7.21E+00 3.76E+01 G  
                           295.09 2.688E+01  (  4.240E+00 8.77E+00 1.93E+01 G  
                           242.00 2.677E+01     1.358E+01 1.77E+01 7.43E+00 GA 
 
BI-207   C   3.0449E-01                                      1.18E+04             
                          1063.66 3.045E-01 ?(P 2.318E+00 3.10E+02 7.45E+01 G  
                           569.70-3.215E-01 +   1.743E+00 1.58E+02 9.77E+01 G  
 
BI-212   N   3.4231E+01                                      6.98E+02             
                           727.17 3.423E+01  (P 1.627E+01 1.93E+01 7.55E+00 G  
                           785.42 4.922E+01 ?   1.104E+02 9.25E+01 1.28E+00 GA 
 
U-235    N   5.9607E+00                                      2.57E+11             
                           143.79 5.724E+00 *(P 7.520E+00 5.22E+01 1.10E+01 G  
                           205.33-2.558E+00 - P 2.415E+01 1.96E+02 5.01E+00 G  
                           163.38 6.472E+00 &(P 2.661E+01 1.23E+02 5.08E+00 G  
                           185.72 1.610E+00 & P 2.176E+00 5.10E+01 5.40E+01 GA 
 
BI-214   N   2.5516E+01                                      5.84E+05             
                           609.31 2.626E+01  (P 2.144E+00 6.97E+00 4.61E+01 G  
                          1120.29 4.803E+00 - P 1.880E+01 1.15E+02 1.51E+01 G  
                          1764.49 2.329E+01 ?(P 1.828E+01 2.79E+01 1.54E+01 G  
 
BI-210M  T   7.4961E-01                                      1.10E+09             
                           265.83 7.496E-01 &(  2.502E+00 9.95E+01 5.00E+01 G  
                           304.90 0.000E+00 &   1.062E+01 1.00E+03 2.80E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:29 AMPage 14
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191119.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AC-228   N   3.0754E+01                                      2.10E+03             
                           911.07 3.075E+01 @(P 1.670E+00 8.61E+00 2.90E+01 G  
                           968.97 1.918E+01 - P 1.470E+01 2.59E+01 1.75E+01 G  
                           338.32 2.565E+01 - P 7.920E+00 1.56E+01 1.20E+01 G  
                            93.35 8.011E+00 -   3.838E+01 1.44E+02 5.56E+00 XA 
 
TH-227   N  -6.3208E+00                                      7.95E+03             
                           256.24-6.321E+00 ?(  1.759E+01 1.09E+02 7.00E+00 G  
                           235.97-1.832E-01 %   2.636E+01 4.30E+03 1.23E+01 G  
                            50.14-7.934E+00 +   3.277E+01 1.24E+02 8.00E+00 G  
 
TH-229   N   7.3779E+00                                      2.68E+06             
                           193.51 7.378E+00 *(P 2.540E+01 1.28E+02 4.40E+00 G  
                           210.85-1.755E+01 + P 4.558E+01 4.91E+01 2.99E+00 G  
 
TH-234   N   1.1528E+01                                      1.63E+12             
                            92.59 1.153E+01  (P 2.112E+01 5.59E+01 5.58E+00 G  
                            63.29 4.457E+00 - P 4.776E+01 3.19E+02 3.81E+00 G  
 
PA-231   N  -4.5166E+00                                      1.20E+07             
                           302.65-4.517E+00 &(  1.029E+02 6.77E+02 2.88E+00 G  
                           300.07-1.889E+01 +   1.230E+02 1.95E+02 2.46E+00 G  
 
PA-233   C   1.1974E+00                                      7.82E+08             
                           312.01 1.197E+00 ?(P 7.814E+00 1.95E+02 3.60E+01 G  
                           300.18-7.496E+00 +   4.813E+01 1.92E+02 6.20E+00 G  
 
PA-234   N  -2.4932E-01                                      1.63E+12             
                           131.29-2.493E-01 %(  8.743E+00 1.04E+03 1.80E+01 G  
                           946.02-4.052E+00 +   1.386E+01 1.45E+02 1.34E+01 G  
                           569.47 0.000E+00 +   1.906E+01 1.00E+03 8.20E+00 G  
                           883.24-2.171E+00 &   3.242E+01 4.31E+02 9.60E+00 G  
                           880.53-1.533E+01 +   4.796E+01 9.30E+01 6.00E+00 GA 
 
PA-234M  N   1.2889E+02                                      1.63E+12             
                          1001.00 7.622E+01 ?(P 2.497E+02 9.63E+01 8.37E-01 G  
                           766.41 2.788E+02 &(  7.370E+02 7.90E+01 2.94E-01 G  
 
AM-241   T  -1.6570E+00                                      1.58E+05             
                            59.54-1.657E+00 &(  4.947E+00 1.12E+02 3.59E+01 G  
 
Ir-192   F   1.7631E-01                                      7.40E+01             
                           316.49 1.763E-01  (  1.677E+00 2.78E+02 8.70E+01 G  
                           468.06-3.789E-01 +   3.943E+00 3.03E+02 5.18E+01 G  
                           308.44 0.000E+00 &   9.463E+00 1.00E+03 3.18E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:29 AMPage 15
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191119.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cs-136   F   7.1999E-01                                      1.30E+01             
                           818.50 6.633E-01 ?(  2.245E+00 9.99E+01 1.00E+02 G  
                          1048.07-3.705E-01 -   2.535E+00 1.94E+02 8.00E+01 G  
                           340.57 8.408E-01 ?(  4.513E+00 1.59E+02 4.69E+01 G  
 
Np-239   T   1.6682E+00                                      2.36E+00             
                           103.70-1.777E+00 +   9.072E+00 1.53E+02 2.40E+01 X  
                           106.13 1.668E+00 ?(  8.239E+00 1.48E+02 2.27E+01 G  
                            99.50-2.847E+00 +   1.421E+01 1.50E+02 1.50E+01 X  
 
Nd-147      -3.4854E+00                                      1.11E+01             
                           531.00-3.485E+00 ?(  1.065E+01 1.22E+02 1.30E+01 G  
                            91.10-1.621E+00 +   8.060E+00 1.49E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:29 AMPage 16
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191119.An1             
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       503.       -26.    -0.014   123.73  -7.934E+00   
 AM-241      59.54       413.       -33.    -0.018   112.22  -1.657E+00   
 BA-133      80.99       490.       -36.    -0.020   109.82  -1.508E+00   
 EU-155      86.54      1274.       -17.    -0.009   299.73  -7.554E-01   
 Nd-147      91.10      1278.       -34.    -0.019   149.46  -1.621E+00   
 Gd-153      97.50      1130.       -32.    -0.018   148.15  -1.426E+00   
 Np-239      99.50      1162.       -32.    -0.018   149.94  -2.847E+00   
 Gd-153     103.20      1195.       -32.    -0.018   151.49  -1.956E+00   
 Np-239     103.70      1227.       -32.    -0.018   153.44  -1.777E+00   
 EU-155     105.31       801.        27.     0.015   148.31   1.682E+00   
 Np-239     106.13       903.        29.     0.016   148.21   1.668E+00   
 EU-152     121.78       365.        -3.    -0.002   902.47  -1.388E-01   
 CO-57      122.06       307.       -19.    -0.010   133.54  -2.910E-01   
 HF-181     133.02       430.       -28.    -0.016   105.48  -8.827E-01   
 Tc-99m     140.51       562.       -27.    -0.015   123.89  -4.360E-01   
 CE-141     145.44       484.       -24.    -0.013   133.32  -6.855E-01   
 Ba-140     162.66       344.        24.     0.013   112.50   5.651E+00   
 CE-139     165.85       355.        -3.    -0.002   783.59  -6.405E-02   
 Cf-251     176.60       187.        15.     0.009   160.60   1.409E+00   
 TH-229     193.51       191.        19.     0.011   128.12   7.378E+00  P
 TH-229     210.85       250.       -29.    -0.016    49.07  -1.755E+01  P
 Cf-251     227.00       180.         4.     0.002   580.68   1.304E+00   
 EU-152     244.69      1109.         5.     0.003   942.97   1.334E+00   
 TH-227     256.24       143.       -21.    -0.012   108.74  -6.321E+00   
 Cd-113m    263.70       116.        14.     0.008   112.03   5.045E+03   
 BI-210M    265.83       138.        17.     0.010    99.50   7.496E-01   
 Hg-203     279.20       196.       -22.    -0.012    90.71  -6.276E-01   
 I-131      284.30       114.        -4.    -0.002   220.63  -1.670E+00  P
 TL-210     296.00       700.       -19.    -0.011   197.93  -5.788E-01   
 PA-231     300.07       680.       -19.    -0.011   194.63  -1.889E+01   
 PA-233     300.18       661.       -19.    -0.011   191.92  -7.496E+00   
 PA-231     302.65       642.        -5.    -0.003   677.43  -4.517E+00   
 PA-233     312.01       545.        17.     0.009   194.75   1.197E+00  P
 Ir-192     316.49       136.         6.     0.003   277.89   1.763E-01   
 La-140     328.76        92.        18.     0.010   103.55   2.325E+00  P
 Cf-249     333.44        70.        11.     0.006   140.95   1.962E+00   
 Cs-136     340.57       256.        14.     0.008   159.36   8.408E-01   
 EU-152     344.29       270.        14.     0.008   163.22   1.507E+00   
 HF-181     345.83       285.         9.     0.005   262.50   1.690E+00   
 BA-133     356.00       464.        11.     0.006   282.89   4.984E-01   
 I-131      364.48        71.         2.     0.001   696.99   8.077E-02  P
 BA-133     383.84       218.       -18.    -0.010   116.05  -6.299E+00   
 Cf-249     387.95       237.       -18.    -0.010   120.31  -8.641E-01   
 SN-113     391.69       125.        12.     0.007   132.91   5.944E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:29 AMPage 17
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191119.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125     427.88        92.       -11.    -0.006   173.36  -1.258E+00   
 AG-108M    433.94        72.       -12.    -0.007   130.43  -4.585E-01  P
 PM-146     453.88        28.        11.     0.006   102.10   5.850E-01   
 SB-125     463.37       102.        13.     0.007   110.27   4.645E+00  P
 Ir-192     468.06       128.        -5.    -0.003   303.50  -3.789E-01   
 BE-7       477.60        88.         2.     0.001   733.37   6.480E-01  P
 HF-181     482.00       118.       -10.    -0.006   154.43  -4.768E-01   
 La-140     487.02        52.       -10.    -0.006   130.71  -8.571E-01  P
 RH-106     511.86        87.        96.     0.054    17.05   1.920E+01   
 Nd-147     531.00        44.       -11.    -0.006   121.85  -3.485E+00   
 Ba-140     537.26        49.         3.     0.002   422.09   5.556E-01  P
 CS-134     569.32        44.         6.     0.003   161.59   1.710E+00   
 BI-207     569.70        60.        -7.    -0.004   157.56  -3.215E-01   
 SB-125     600.50       374.        11.     0.006   255.47   2.773E+00   
 SB-124     602.73       385.        11.     0.006   258.74   5.063E-01   
 CS-134     604.71       396.        11.     0.006   261.99   5.117E-01   
 SB-125     635.89        33.         6.     0.003   140.34   2.582E+00  P
 I-131      636.97        35.         9.     0.005    98.76   6.070E+00   
 CS-137     661.66        40.         6.     0.003   237.12   3.226E-01   
 PM-144     696.54        30.         8.     0.004   154.25   3.966E-01  P
 SB-124     722.79       124.       -14.    -0.008   114.57  -7.051E+00   
 AG-108M    722.94       110.        -4.    -0.002   385.25  -2.305E-01   
 ZR-95      724.20       104.         2.     0.001   967.24   1.836E-01   
 PM-146     735.72        17.         6.     0.003   155.74   1.379E+00   
 PM-146     747.16        18.         7.     0.004   120.60   1.212E+00  P
 ZR-95      756.73        30.        10.     0.005   120.67   9.958E-01   
 AG-110M    763.94        91.       -19.    -0.011    73.58  -4.886E+00   
 NB-95      765.79        78.        15.     0.008    85.70   8.651E-01   
 PA-234M    766.41        58.        14.     0.008    79.03   2.788E+02   
 EU-152     778.92        22.        -4.    -0.002   264.34  -1.629E+00   
 CS-134     795.87        78.        -7.    -0.004   182.39  -4.793E-01   
 CS-134     801.95        90.        -7.    -0.004   186.97  -4.975E+00   
 CO-58      810.77        68.       -12.    -0.007    72.77  -7.441E-01  P
 La-140     815.77        67.         3.     0.002   422.49   7.092E-01  P
 Cs-136     818.50        56.        11.     0.006    99.91   6.633E-01   
 MN-54      834.85        44.        -7.    -0.004   177.69  -4.014E-01  P
 PA-234     880.53        83.       -14.    -0.008    93.04  -1.533E+01   
 PA-234     883.24        97.        -3.    -0.002   431.50  -2.171E+00   
 Sc-46      889.28        91.        10.     0.006   136.47   6.546E-01   
 Y-88       898.04        33.         6.     0.003   216.36   3.974E-01  P
 AG-110M    937.49        47.       -15.    -0.008   102.20  -2.875E+00   
 PA-234     946.02        28.        -8.    -0.004   144.70  -4.052E+00   
 EU-152     964.11       206.       -30.    -0.017    69.21  -1.436E+01   
 PA-234M   1001.00        33.         9.     0.005    96.26   7.622E+01  P
 Cs-136    1048.07        28.        -4.    -0.002   193.65  -3.705E-01   
 RH-106    1050.36        60.       -16.    -0.009    70.65  -7.839E+01   
 BI-207    1063.66        19.         3.     0.002   309.82   3.045E-01  P
 Ga-68     1077.40        23.        -3.    -0.002   312.25  -8.982E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:29 AMPage 18
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191119.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 FE-59     1099.25        15.         8.     0.005   102.41   1.138E+00  P
 EU-152    1112.07        41.        10.     0.005    97.85   5.575E+00   
 ZN-65     1115.55        50.        10.     0.005   107.18   1.510E+00   
 Sc-46     1120.55        61.        10.     0.005   117.12   7.684E-01   
 Ta-182    1121.30        83.         2.     0.001   680.55   4.288E-01   
 CO-60     1173.24        10.         7.     0.004   113.13   5.400E-01  P
 Ta-182    1189.05        15.         4.     0.002   218.66   2.042E+00   
 NA-22     1274.53        14.         2.     0.001   273.86   1.760E-01   
 FE-59     1291.60        15.        -1.    -0.001   796.55  -2.237E-01  P
 TL-210    1313.00         5.         6.     0.003    90.57   2.611E+00   
 CO-60     1332.50        10.        -1.    -0.001   841.79  -9.417E-02  P
 AG-110M   1384.30         5.         6.     0.003    93.42   2.427E+00   
 EU-152    1408.00         5.        15.     0.008    44.30   6.719E+00   
 K-40      1460.83       239.       -14.    -0.008    64.28  -1.311E+01  P
 La-140    1596.21        37.       -18.    -0.010    82.47  -1.997E+00   
 SB-124    1690.98        11.        -7.    -0.004   122.99  -1.761E+00  P
 Y-88      1836.06         6.         5.     0.003   119.25   6.380E-01  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    6.4796E-01    6.4797E-01    7.334E+02%                1.65E+01
 NA-22  #A    1.7596E-01    1.7596E-01    2.739E+02%                1.77E+00
 K-40   #A   -1.3113E+01   -1.3113E+01    6.428E+01%                6.97E+01
 Sc-46  #A    7.1152E-01    7.1152E-01    8.992E+01%                3.04E+00
 CR-51  #A    4.3000E+00    4.3001E+00    1.027E+02%                1.48E+01
 MN-54  #A   -4.0142E-01   -4.0142E-01    1.777E+02%                2.04E+00
 FE-59  #A    1.1379E+00    1.1379E+00    1.024E+02%                2.81E+00
 Co-56  #C    1.5739E+00    1.5739E+00    3.337E+01%                1.51E+00
 CO-57  #A   -2.9096E-01   -2.9096E-01    1.335E+02%                1.30E+00
 CO-58  #A   -7.4409E-01   -7.4410E-01    7.277E+01%                2.47E+00
 CO-60  #A    2.2281E-01    2.2281E-01    1.131E+02%                1.60E+00
 ZN-65  #A    1.5095E+00    1.5095E+00    1.072E+02%                5.51E+00
 NB-94  #     1.2723E+00    1.2723E+00    4.141E+01%                1.19E+00
 ZR-95  #A    9.9576E-01    9.9577E-01    1.207E+02%                2.92E+00
 NB-95  #A    8.6508E-01    8.6509E-01    8.570E+01%                2.48E+00
 RU-103 #A   -4.2704E-02   -4.2705E-02    1.520E+03%                1.66E+00
 RH-106 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.61E+01
 AG-108M#A   -4.5848E-01   -4.5848E-01    1.304E+02%                1.60E+00
 AG-110M#A    6.0781E-01    6.0782E-01    9.342E+01%                4.36E+00
 SN-113 #A    5.9438E-01    5.9438E-01    1.329E+02%                2.67E+00
 SB-124 #A    5.0628E-01    5.0628E-01    2.587E+02%                4.41E+00
 SB-125 #A    1.3015E+00    1.3015E+00    8.915E+01%                5.42E+00
 I-131  #A    5.6395E-01    5.6398E-01    9.876E+01%                1.50E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:29 AMPage 19
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191119.An1             
                                                                                 
 Gd-153 #A   -1.4259E+00   -1.4259E+00    1.481E+02%                7.03E+00
 Ga-68  #A   -8.9032E+00   -8.9824E+00    3.122E+02%                6.80E+01
 Tc-99m #A   -4.3525E-01   -4.3597E-01    1.239E+02%                1.80E+00
 BA-133 #A    4.9840E-01    4.9840E-01    2.829E+02%                4.74E+00
 CS-134 #A    1.7751E-01    1.7751E-01    1.193E+02%                3.00E+00
 CS-137 #A    3.2259E-01    3.2259E-01    2.371E+02%                1.88E+00
 CE-139 #A   -6.4046E-02   -6.4046E-02    7.836E+02%                1.70E+00
 Ba-140 #A    1.5909E+00    1.5909E+00    1.125E+02%                6.01E+00
 La-140 #A   -1.9968E+00   -1.9969E+00    8.247E+01%                3.54E+00
 CE-141 #A   -6.8544E-01   -6.8545E-01    1.333E+02%                3.05E+00
 CE-144 #A   -3.5329E-01   -3.5329E-01    1.038E+03%                1.24E+01
 PM-144 #A    3.9658E-01    3.9658E-01    1.543E+02%                1.50E+00
 EU-152 #A    1.6010E+00    1.6010E+00    9.785E+01%                4.24E+00
 EU-154 #A    1.6727E+00    1.6727E+00    6.369E+01%                2.73E+00
 EU-155 #A    1.6822E+00    1.6822E+00    1.483E+02%                8.32E+00
 HF-181 #A   -1.3516E-01   -1.3516E-01    1.523E+02%                2.50E+00
 Ta-182 #A    9.4005E-01    9.4006E-01    2.187E+02%                1.02E+01
 Hg-203 #A   -6.2762E-01   -6.2762E-01    9.071E+01%                1.90E+00
 TL-208       1.1367E+01    1.1367E+01    9.131E+00%                1.63E+00
 PM-146 #A    9.0755E-01    9.0755E-01    7.396E+01%                1.51E+00
 Y-88   #A    5.2113E-01    5.2113E-01    1.192E+02%                1.76E+00
 Cd-113m#A    5.0448E+03    5.0448E+03    1.120E+02%                1.91E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.92E+01
 Cf-251 #A    1.4088E+00    1.4088E+00    1.606E+02%                6.10E+00
 Cf-249 #A   -3.2629E-01   -3.2629E-01    9.266E+01%                3.49E+00
 Sn-126  A    5.7145E+00    5.7145E+00    1.007E+02%                1.91E+01
 PB-210 #A    2.2167E+01    2.2167E+01    7.777E+01%                4.63E+01
 PB-212       2.9527E+01    2.9527E+01    4.487E+00%                2.22E+00
 PB-214       2.5886E+01    2.5886E+01    5.677E+00%                2.94E+00
 BI-207 #A    3.0449E-01    3.0449E-01    3.098E+02%                2.32E+00
 BI-212       3.4231E+01    3.4231E+01    1.928E+01%                1.63E+01
 U-235   A    5.9607E+00    5.9607E+00    5.223E+01%                7.52E+00
 BI-214       2.5516E+01    2.5516E+01    6.968E+00%                2.14E+00
 BI-210M#A    7.4961E-01    7.4961E-01    9.950E+01%                2.50E+00
 AC-228       3.0753E+01    3.0754E+01    8.606E+00%                1.67E+00
 TH-227 #A   -6.3208E+00   -6.3208E+00    1.087E+02%                1.76E+01
 TH-229 #A    7.3779E+00    7.3779E+00    1.281E+02%                2.54E+01
 TH-234  A    1.1528E+01    1.1528E+01    5.588E+01%                2.11E+01
 PA-231 #A   -4.5166E+00   -4.5166E+00    6.774E+02%                1.03E+02
 PA-233 #A    1.1974E+00    1.1974E+00    1.947E+02%                7.81E+00
 PA-234 #A   -2.4932E-01   -2.4932E-01    1.041E+03%                8.74E+00
 PA-234M#A    1.2889E+02    1.2889E+02    6.227E+01%                2.50E+02
 AM-241 #A   -1.6570E+00   -1.6570E+00    1.122E+02%                4.95E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.84E+01
 Ir-192 #A    1.7631E-01    1.7631E-01    2.779E+02%                1.68E+00
 Cs-136 #A    7.1997E-01    7.1999E-01    9.404E+01%                2.25E+00
 Np-239 #A    1.6679E+00    1.6682E+00    1.482E+02%                8.24E+00
 Nd-147 #A   -3.4853E+00   -3.4854E+00    1.219E+02%                1.07E+01
 TL-210 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.71E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:33:29 AMPage 20
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191119.An1             
                                                                                 
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                6.12E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.0 keV)     1.969E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.0 keV) 1.9693529E+02  Bq/Sample     
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Daily Checks
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 2_20190620001_QCAsLeft                                                     
Description: Quality control Check (QC Source 'B') Post Stabilization
   Acquired: 6/20/2019 12:25:09 AM
   Detector: Detector # 2
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    238. 00    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 63     59.79     60.04    PASS      
FWHM               0.75      0.00      0.00      0. 88      1.85      1.95    PASS      
ActivityDiff     670.10     -5.00     -4.00     -0. 07      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.28      0.00      0.00      1. 38      2.98      3.08    PASS      
ActivityDiff     628.20     -5.00     -4.00      0. 02      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5331. 50   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 99   1333.01   1333.26    PASS      
FWHM               1.73      0.00      0.00      1. 75      3.93      4.03    PASS      
ActivityDiff    1225.40     -5.00     -4.00     -0. 35      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 2_20190620002_BG                                                           
Description: Background Contamination Check
   Acquired: 6/20/2019 12:58:15 AM
   Detector: Detector # 2
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.69      1.21      1.37      1.66      2.00      2.16    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 2_20190621001_QCAsLeft                                                     
Description: Quality control Check (QC Source 'B') Post Stabilization
   Acquired: 6/21/2019 12:24:28 AM
   Detector: Detector # 2
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 59     59.79     60.04    PASS      
FWHM               0.75      0.00      0.00      0. 87      1.85      1.95    PASS      
ActivityDiff     670.10     -5.00     -4.00      1. 40      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.28      0.00      0.00      1. 33      2.98      3.08    PASS      
ActivityDiff     628.20     -5.00     -4.00      0. 84      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5331. 10   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 88   1333.01   1333.26    PASS      
FWHM               1.73      0.00      0.00      1. 78      3.93      4.03    PASS      
ActivityDiff    1225.40     -5.00     -4.00      2. 15      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 2_20190621002_BG                                                           
Description: Background Contamination Check
   Acquired: 6/21/2019 12:47:59 AM
   Detector: Detector # 2
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.69      1.21      1.37      1.70      2.00      2.16    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 5_20190620001_QCAsLeft                                                     
Description: Quality control Check (QC Source 'A') Post Stabilization
   Acquired: 6/20/2019 12:27:44 AM
   Detector: Detector # 5
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 59     59.79     60.04    PASS      
FWHM               0.74      0.00      0.00      0. 74      1.84      1.94    PASS      
ActivityDiff     636.60     -5.00     -4.00      0. 06      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.36      0.00      0.00      1. 39      3.06      3.16    PASS      
ActivityDiff     596.80     -5.00     -4.00     -0. 39      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5330. 20   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 59   1333.01   1333.26    PASS      
FWHM               1.90      0.00      0.00      1. 84      4.10      4.20    PASS      
ActivityDiff    1164.20     -5.00     -4.00     -1. 67      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 5_20190620002_BG                                                           
Description: Background Contamination Check
   Acquired: 6/20/2019 12:54:41 AM
   Detector: Detector # 5
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.45      1.30      1.35      1.53      1.55      1.60    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 5_20190621001_QCAsLeft                                                     
Description: Quality control Check (QC Source 'A') Post Stabilization
   Acquired: 6/21/2019 12:25:51 AM
   Detector: Detector # 5
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 60     59.79     60.04    PASS      
FWHM               0.74      0.00      0.00      0. 75      1.84      1.94    PASS      
ActivityDiff     636.60     -5.00     -4.00     -0. 62      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.36      0.00      0.00      1. 35      3.06      3.16    PASS      
ActivityDiff     596.80     -5.00     -4.00     -1. 79      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5330. 40   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 65   1333.01   1333.26    PASS      
FWHM               1.90      0.00      0.00      1. 93      4.10      4.20    PASS      
ActivityDiff    1164.20     -5.00     -4.00     -1. 80      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 5_20190621002_BG                                                           
Description: Background Contamination Check
   Acquired: 6/21/2019 12:47:33 AM
   Detector: Detector # 5
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.45      1.30      1.35      1.50      1.55      1.60    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 8_20190620001_QCAsLeft                                                     
Description: Quality control Check (QC Source 'D') Post Stabilization
   Acquired: 6/20/2019 12:26:19 AM
   Detector: Detector # 8
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 80    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 52     59.79     60.04    PASS      
FWHM               1.10      0.00      0.00      0. 90      2.20      2.30    PASS      
ActivityDiff     650.60     -5.00     -4.00      2. 67      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.53      0.00      0.00      1. 41      3.23      3.33    PASS      
ActivityDiff     609.90     -5.00     -4.00      4. 28      4.00      5.00    High OOT  
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5332. 30   5332.00   5333.00    High OOT  
Energy          1332.51   1331.76   1332.01   1333. 07   1333.01   1333.26    High OOT  
FWHM               1.90      0.00      0.00      1. 79      4.10      4.20    PASS      
ActivityDiff    1189.70     -5.00     -4.00      3. 54      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 8_20190620002_BG                                                           
Description: Background Contamination Check
   Acquired: 6/20/2019 12:58:07 AM
   Detector: Detector # 8
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.56      1.39      1.45      1.63      1.68      1.74    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 9_20190620001_BG                                                           
Description: Background Contamination Check
   Acquired: 6/20/2019 12:08:35 AM
   Detector: Detector # 9
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.89      1.53      1.65      1.78      2.14      2.26    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 9_20190620002_QCAsLeft                                                     
Description: Quality control Check (QC Source 'E') Post Stabilization
   Acquired: 6/20/2019 1:12:30 AM
   Detector: Detector # 9
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 70    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 54     59.79     60.04    PASS      
FWHM               1.08      0.00      0.00      0. 94      2.18      2.28    PASS      
ActivityDiff     649.44     -5.00     -4.00     -0. 45      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.62      0.00      0.00      1. 51      3.32      3.42    PASS      
ActivityDiff     607.56     -5.00     -4.00      0. 78      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5330. 00   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 41   1333.01   1333.26    PASS      
FWHM               2.12      0.00      0.00      1. 97      4.32      4.42    PASS      
ActivityDiff    1191.31     -5.00     -4.00      0. 06      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 9_20190621001_BG                                                           
Description: Background Contamination Check
   Acquired: 6/21/2019 12:05:03 AM
   Detector: Detector # 9
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.89      1.53      1.65      1.79      2.14      2.26    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 9_20190621002_QCAsLeft                                                     
Description: Quality control Check (QC Source 'E') Post Stabilization
   Acquired: 6/21/2019 1:15:36 AM
   Detector: Detector # 9
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    238. 00    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 61     59.79     60.04    PASS      
FWHM               1.08      0.00      0.00      0. 95      2.18      2.28    PASS      
ActivityDiff     649.44     -5.00     -4.00     -1. 42      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.62      0.00      0.00      1. 55      3.32      3.42    PASS      
ActivityDiff     607.56     -5.00     -4.00     -0. 47      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5330. 40   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 52   1333.01   1333.26    PASS      
FWHM               2.12      0.00      0.00      1. 98      4.32      4.42    PASS      
ActivityDiff    1191.31     -5.00     -4.00      0. 77      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 12_20190620001_BG                                                          
Description: Background Contamination Check
   Acquired: 6/20/2019 12:06:08 AM
   Detector: Detector #12
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.89      1.93      2.02      2.07      2.10    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 12_20190620002_QCAsLeft                                                    
Description: Quality control Check (QC Source 'H') Post Stabilization
   Acquired: 6/20/2019 2:01:57 AM
   Detector: Detector #12
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    238. 10    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 64     59.79     60.04    PASS      
FWHM               0.90      0.00      0.00      0. 85      2.00      2.10    PASS      
ActivityDiff     691.00     -5.00     -4.00      0. 23      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.48      0.00      0.00      1. 45      3.18      3.28    PASS      
ActivityDiff     659.00     -5.00     -4.00     -2. 00      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5330. 10   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 51   1333.01   1333.26    PASS      
FWHM               2.00      0.00      0.00      2. 00      4.20      4.30    PASS      
ActivityDiff    1274.00     -5.00     -4.00     -2. 79      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 12_20190621001_BG                                                          
Description: Background Contamination Check
   Acquired: 6/21/2019 12:02:59 AM
   Detector: Detector #12
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.89      1.93      1.96      2.07      2.10    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 12_20190621002_QCAsLeft                                                    
Description: Quality control Check (QC Source 'H') Post Stabilization
   Acquired: 6/21/2019 2:42:37 AM
   Detector: Detector #12
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 58     59.79     60.04    PASS      
FWHM               0.90      0.00      0.00      0. 86      2.00      2.10    PASS      
ActivityDiff     691.00     -5.00     -4.00     -0. 10      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.48      0.00      0.00      1. 49      3.18      3.28    PASS      
ActivityDiff     659.00     -5.00     -4.00      1. 33      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5330. 10   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 51   1333.01   1333.26    PASS      
FWHM               2.00      0.00      0.00      1. 99      4.20      4.30    PASS      
ActivityDiff    1274.00     -5.00     -4.00      1. 00      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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Ge05_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge5

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1160.9 99.7

Cs-137 1926 396 0.851 465 442.36 95.1

Co-60 3611 742 0.99974 742 700.21 94.3

Co-60 3612 742 0.999856 742 701.86 94.6

Reviewed By: Jody Watson

Date: 3/27/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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      ORTEC g v - i (3263) Env32  G53W4.25  3/28/2012 7:35:49 AM    Page  1
 TestAmerica                     Spectrum name: 5_TunaCan2nd_20120813.An1        
                                                                                 
 Sample description                                             
      5_TunaCan2nd_Rad10_032712                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_TunaCan2nd_20120813.An1

 Acquisition information
        Start time:                 3/27/2012 10:12:05 AM   
        Live time:               7200
        Real time:               7250
        Dead time:                  0.69 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               3/27/2012 5:20:02 PM    
             Zero offset:           0.135 keV
             Gain:                  0.250 keV/channel
             Quadratic:             2.720E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.53keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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 TestAmerica                     Spectrum name: 5_TunaCan2nd_20120813.An1        

Page 1

Page 1704 of 1765



5_TunaCan2nd_20120813
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2012-02-26_0305.PBC
                                                 2/26/2012 3:05:30 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:      33.1557

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.81     1005.  12.08   0.62  1.151E-02
    46.61    72616.   0.49   0.73  1.792E-02    46.54   4.250  1.421E+04 Pb210 
    49.73     1326.  15.18   0.68  1.987E-02
    59.57    75329.   0.49   0.74  2.535E-02    59.54  35.700  1.161E+03 AM241 
    87.94    40851.   0.68   0.80  3.460E-02    88.03   3.610  1.542E+04 CD109 
    96.44      148.  47.31   0.80  3.568E-02
    99.01      160.  48.52   0.81  3.589E-02
   105.59      109.  69.79   0.52  3.619E-02
   121.94     9225.   1.66   0.84  3.583E-02   122.06  85.600  3.348E+02 CO57  
   129.89      126.  62.97   0.30  3.522E-02
   136.43     1263.   7.42   0.90  3.457E-02
   165.86     1574.   6.14   0.84  3.133E-02   165.85  79.900  5.319E+02 Ce139 
   238.72      327.  27.04   0.86  2.319E-02
   247.25       57.  84.47   0.31  2.252E-02
   259.02       93.  60.17   0.97  2.167E-02
   260.46       98.  58.62   0.97  2.157E-02
   322.65       45.  91.14   0.46  1.806E-02
   351.63      256.  27.79   1.06  1.681E-02
   391.95      494.  16.33   1.15  1.536E-02   391.69  64.000  9.501E+02 SN113 
   407.02       43.  90.43   0.56  1.489E-02
   412.80      202.  35.90   0.77  1.471E-02
   420.83      123.  52.91   0.72  1.448E-02
   510.72      188.  44.32   0.50  1.232E-02
   542.81      148.  28.69   0.36  1.171E-02
   583.30      161.  33.50   0.69  1.103E-02
   661.70    25605.   0.71   1.39  9.924E-03   661.66  85.210  4.424E+02 CS137 
   762.61      129.  36.06   0.79  8.812E-03
   796.90      151.  38.71   0.30  8.493E-03
   886.67      129.  46.77   0.30  7.766E-03
   897.77      428.  19.21   1.38  7.686E-03   898.02  93.700  1.665E+03 Y898  
   932.49      230.  35.52   0.82  7.445E-03
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  1008.65      104.  56.29   0.28  6.970E-03
  1173.15    23044.   0.73   1.79  6.138E-03  1173.24  99.900  7.002E+02 Co1173
  1332.39    20769.   0.71   1.87  5.515E-03  1332.50  99.982  7.019E+02 Co1332
  1836.05      245.   7.47   1.56  4.208E-03  1836.01  99.200  1.642E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   146.78    36.81      4847.      1005. 8.731E+04   12.08   0.625  -        
   198.52    49.73     12365.      1326. 6.673E+04   15.18   0.681  -      s 
   385.40    96.42      1874.        90. 2.532E+03   71.31   0.588  -      sc
   395.68    98.99      2103.       121. 3.381E+03   58.44   0.394  -      s 
�
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 TestAmerica                     Spectrum name: 5_TunaCan2nd_20120813.An1        
                                                                                 
  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   422.09   105.59      2271.       109. 3.012E+03   69.79   0.518  -      sc
   519.32   129.89      2194.       126. 3.592E+03   62.97   0.298  -      s 
   545.51   136.43      2377.      1263. 3.654E+04    7.42   0.900  -      s 
   954.90   238.72      2247.       327. 1.410E+04   27.04   0.863  -      sM
   989.00   247.25      1031.        57. 2.516E+03   84.47   0.312  -      sc
  1036.13   259.01      1532.        93. 4.309E+03   60.17   0.968  -       D
  1041.90   260.46      1588.        98. 4.525E+03   58.62   0.970  -       D
  1290.76   322.65       744.        45. 2.473E+03   91.14   0.455  -       c
  1406.70   351.63      1442.       256. 1.523E+04   27.79   1.058  -      s 
  1628.36   407.02       667.        43. 2.866E+03   90.43   0.562  -      sc
  1651.47   412.80      1438.       202. 1.370E+04   35.90   0.775  -      s 
  1683.60   420.83      1291.       123. 8.472E+03   52.91   0.720  -      s 
  2043.25   510.72      1553.       188. 1.523E+04   44.32   0.503  -      s 
  2171.67   542.81       587.       148. 1.267E+04   28.69   0.362  -      s 
  2333.63   583.30       785.       161. 1.460E+04   33.50   0.694  -      s 
  3050.97   762.61       614.       129. 1.468E+04   36.06   0.794  -      s 
  3188.11   796.90       856.       151. 1.782E+04   38.71   0.295  -      s 
  3547.15   886.67       963.       129. 1.665E+04   46.77   0.296  -      s 
  3730.41   932.49      1438.       230. 3.096E+04   35.52   0.818  -      s 
  4035.01  1008.65       864.       104. 1.490E+04   56.29   0.275  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    186.01    46.61     16470.     72552.    10.077     0.49   0.733 
 AM-241    237.88    59.57     15419.     75329.    10.462     0.49   0.735 
 CD-109    351.46    87.94      8772.     40851.     5.674     0.68   0.804 
 CO-57     487.54   121.94      3880.      9225.     1.281     1.66   0.838 
 Ce-139    663.30   165.86      2329.      1574.     0.219     6.14   0.840 
 SN-113   1568.04   391.95      1640.       494.     0.069    16.33   1.153 
 CS-137   2647.28   661.70      1362.     25582.     3.553     0.71   1.394 
 Y-898    3591.55   897.77      1410.       428.     0.060    19.21   1.376 
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 Co-1173  4692.83  1173.15       788.     23044.     3.201     0.73   1.786 
 Co-1332  5329.55  1332.39        98.     20769.     2.885     0.71   1.870 
 Y-1836   7342.76  1836.05        15.       245.     0.034     7.47   1.556s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

�

      ORTEC g v - i (3263) Env32  G53W4.25  3/28/2012 7:35:49 AM    Page  4
 TestAmerica                     Spectrum name: 5_TunaCan2nd_20120813.An1        
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4212E+04                                      8.15E+03             
                            46.54 1.421E+04  (P 1.177E+02 4.91E-01 4.25E+00 G  
 
AM-241       1.1609E+03                                      1.58E+05             
                            59.54 1.161E+03  (  8.959E+00 4.87E-01 3.57E+01 G  
 
CD-109       1.5419E+04                                      4.63E+02             
                            88.03 1.542E+04  (  1.658E+02 6.81E-01 3.61E+00 G  
 
CO-57        3.3478E+02                                      2.72E+02             
                           122.06 3.348E+02  (  1.063E+01 1.66E+00 8.56E+01 G  
 
Ce-139       5.3191E+02                                      1.38E+02             
                           165.85 5.319E+02  (  7.689E+01 6.14E+00 7.99E+01 G  
 
Hg-203      -6.5193E-03                                      4.66E+01             
                           279.17-6.519E-03 %(  1.788E+00 8.22E+03 8.15E+01 G  
 
SN-113       9.5011E+02                                      1.15E+02             
                           391.69 9.501E+02  (  3.682E+02 1.63E+01 6.40E+01 G  
 
CS-137       4.4236E+02                                      1.10E+04             
                           661.66 4.424E+02  (P 3.020E+00 7.12E-01 8.52E+01 G  
 
Y-898        1.6655E+03                                      1.07E+02             
                           898.02 1.665E+03  (  6.908E+02 1.92E+01 9.37E+01 G  
 
Co-1173      7.0021E+02                                      1.93E+03             
                          1173.24 7.002E+02  (  4.056E+00 7.32E-01 9.99E+01 G  
 
Co-1332      7.0186E+02                                      1.93E+03             
                          1332.50 7.019E+02  (  1.651E+00 7.07E-01 1.00E+02 G  
 
Y-1836       1.6424E+03                                      1.07E+02             
                          1836.01 1.642E+03  (  1.392E+02 7.47E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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 TestAmerica                     Spectrum name: 5_TunaCan2nd_20120813.An1        
                                                                                 
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.3259E+04    1.4212E+04    4.918E-01%                1.18E+02
 AM-241       1.1568E+03    1.1609E+03    4.867E-01%                8.96E+00
 CD-109       4.5403E+03    1.5419E+04    6.810E-01%                1.66E+02
 CO-57        4.1787E+01    3.3478E+02    1.660E+00%                1.06E+01
 Ce-139       8.7347E+00    5.3191E+02    6.138E+00%                7.69E+01
 Hg-203 #A   -6.5193E-03 >12 Halflives   8.2197E+03%   1.7882E+00
 SN-113       6.9747E+00    9.5011E+02    1.633E+01%                3.68E+02
 CS-137       4.2015E+02    4.4236E+02    7.122E-01%                3.02E+00
 Y-898        8.2662E+00    1.6655E+03    1.921E+01%                6.91E+02
 Co-1173      5.2196E+02    7.0021E+02    7.316E-01%                4.06E+00
 Co-1332      5.2320E+02    7.0186E+02    7.069E-01%                1.65E+00
 Y-1836       8.1520E+00    1.6424E+03    7.471E+00%                1.39E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  279.0 to  2000.5 keV)     2.050E+04  Bq/Sample     
 Total Decayed Activity (  279.0 to  2000.5 keV) 3.7761527E+04  Bq/Sample 

Page 6

Page 1709 of 1765



Ge08_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge8

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1175.4 101.0

Cs-137 1926 396 0.851 465 446.61 96.0

Co-60 3611 742 0.99974 742 697.22 93.9

Co-60 3612 742 0.999856 742 691.92 93.2

Reviewed By: Jody Watson

Date: 3/29/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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      ORTEC g v - i (3263) Env32  G53W4.25  3/29/2012 7:45:38 AM    Page  1
 TestAmerica                     Spectrum name: 8_TunaCan2nd_20120697.An1        
                                                                                 
 Sample description                                             
      8_TunaCan_81427-334_2ndsource_032912                            
                                                                      

 Spectrum Filename: C:\User\SPC\Det8\8_TunaCan2nd_20120697.An1

 Acquisition information
        Start time:                 3/29/2012 1:58:04 AM    
        Live time:               3600
        Real time:               3622
        Dead time:                  0.61 %
        Detector ID:                    8

 Detector system                                                
      Ge 8 SN/174                                                     
                                                                      

 Calibration
        Filename:                   8_Soil_TunaCan.Clb
      8_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               3/28/2012 10:35:07 AM   
             Zero offset:           0.050 keV
             Gain:                  0.250 keV/channel
             Quadratic:             8.067E-10 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 10:35:20 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.39 %
             Log(Eff):             -1.098764E-01 + (-4.958544E-01*Log(E) ) + 
                                    ( -2.572270E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.71 %
             Log(Eff):             -2.525301E+01 + ( 9.398253E+00*Log(E) ) + 
                                    ( -1.000034E+00*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.55keV )
        Stop channel:            8000 (  2000.30keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       8_2012-03-02_0402.PBC
                                                 3/2/2012 4:02:11 AM     

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:      27.9595

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.61      594.  17.47   1.15  1.254E-02
    46.53    38495.   0.62   0.95  2.001E-02    46.54   4.250  1.345E+04 Pb210 
    49.81      542.  25.92   1.04  2.243E-02
    59.48    43371.   0.71   0.98  2.878E-02    59.54  35.700  1.175E+03 AM241 
    84.86      327.  26.82   0.98  3.922E-02
    88.03    22911.   0.76   0.98  3.992E-02    88.03   3.610  1.504E+04 CD109 
   122.06     5318.   2.55   1.03  4.146E-02   122.06  85.600  3.349E+02 CO57  
   136.54      691.  14.03   0.89  3.998E-02
   165.93     1033.   8.62   1.19  3.628E-02   165.85  79.900  6.077E+02 Ce139 
   177.05       71.  70.08   0.69  3.453E-02
   185.74      128.  40.98   0.85  3.329E-02
   227.93       52.  65.04   0.45  2.844E-02
   270.79       87.  50.41   0.41  2.486E-02
   278.94       44. 131.33   1.13  2.428E-02   279.17  81.500  HL>Cutoff Hg203 
   302.52       63.  54.81   0.69  2.279E-02
   370.09       35.  84.23   0.41  1.941E-02
   391.61      316.  17.91   0.81  1.855E-02   391.69  64.000  1.016E+03 SN113 
   409.22       93.  50.95   0.41  1.791E-02
   428.24       88.  46.51   0.39  1.726E-02
   564.57       72.  45.26   0.57  1.378E-02
   591.73       73.  42.60   0.61  1.326E-02
   661.62    15734.   0.88   1.38  1.209E-02   661.66  85.210  4.466E+02 CS137 
   720.39       41.  72.89   0.46  1.126E-02
   831.73       36.  50.61   0.44  9.986E-03
   897.91      396.  17.93   1.52  9.360E-03   898.02  93.700  2.554E+03 Y898  
  1092.31       69.  44.41   0.50  7.924E-03
  1173.30    13922.   0.92   1.73  7.452E-03  1173.24  99.900  6.972E+02 Co1173
  1332.56    12390.   0.92   1.75  6.677E-03  1332.50  99.982  6.919E+02 Co1332
  1836.18      152.   9.00   1.63  5.046E-03  1836.01  99.200  1.724E+03 Y1836 
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 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   146.23    36.61      3218.       594. 4.742E+04   17.47   1.147  -      s 
   199.01    49.81      6400.       542. 2.416E+04   25.92   1.039  -      sM
   339.16    84.85      3491.       236. 6.026E+03   42.58   0.697  -      sM
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   545.91   136.54      2178.       691. 1.728E+04   14.03   0.888  -        
   707.94   177.05       893.        71. 2.046E+03   70.08   0.693  -      sM
   742.68   185.74       978.       128. 3.835E+03   40.98   0.847  -      sM
   911.43   227.93       546.        52. 1.829E+03   65.04   0.445  -      sc
  1082.86   270.79       683.        87. 3.486E+03   50.41   0.413  -      sM
  1209.76   302.52       484.        63. 2.765E+03   54.81   0.692  -      s 
  1480.00   370.09       385.        35. 1.803E+03   84.23   0.412  -      sc
  1636.49   409.22       685.        93. 5.212E+03   50.95   0.407  -      s 
  1712.56   428.24       565.        88. 5.117E+03   46.51   0.393  -      s 
  2257.86   564.57       330.        72. 5.224E+03   45.26   0.565  -      s 
  2366.45   591.73       298.        73. 5.505E+03   42.60   0.613  -      s 
  2881.06   720.39       284.        41. 3.640E+03   72.89   0.464  -      s 
  3326.37   831.73       148.        36. 3.605E+03   50.61   0.439  -      s 
  4368.55  1092.31       290.        69. 8.708E+03   44.41   0.495  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.71    46.48     12173.     40702.    11.306     0.74   0.992 
 AM-241    237.70    59.48     10649.     43371.    12.047     0.71   0.984 
 CD-109    351.85    88.02      4506.     23196.     6.443     0.88   1.056 
 CO-57     487.99   122.06      2908.      5318.     1.477     2.55   1.026 
 Ce-139    663.47   165.93      1722.      1033.     0.287     8.62   1.189s
 Hg-203   1115.46   278.94      1642.        44.     0.012   131.33   1.133 
 SN-113   1566.07   391.61       822.       316.     0.088    17.91   0.806s
 CS-137   2646.01   661.62       665.     15731.     4.370     0.88   1.379 
 Y-898    3591.03   897.91       871.       396.     0.110    17.93   1.524 
 Co-1173  4692.46  1173.30       374.     13922.     3.867     0.92   1.726 
 Co-1332  5329.42  1332.56        82.     12390.     3.442     0.92   1.753 
 Y-1836   7343.62  1836.18         6.       152.     0.042     9.00   1.626s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4221E+04                                      8.15E+03             
                            46.54 1.422E+04  (  1.806E+02 7.43E-01 4.25E+00 G  
 
AM-241       1.1754E+03                                      1.58E+05             
                            59.54 1.175E+03  (  1.311E+01 7.10E-01 3.57E+01 G  
 
CD-109       1.5223E+04                                      4.63E+02             
                            88.03 1.522E+04  (  2.071E+02 8.83E-01 3.61E+00 G  
 
CO-57        3.3494E+02                                      2.72E+02             
                           122.06 3.349E+02  (  1.600E+01 2.55E+00 8.56E+01 G  
 
Ce-139       6.0766E+02                                      1.38E+02             
                           165.85 6.077E+02 *(  1.153E+02 8.62E+00 7.99E+01 G  
 
Hg-203       6.1671E-01                                      4.66E+01             
                           279.17 6.167E-01  (  2.689E+00 1.31E+02 8.15E+01 G  
 
SN-113       1.0157E+03                                      1.15E+02             
                           391.69 1.016E+03  (  4.390E+02 1.79E+01 6.40E+01 G  
 
CS-137       4.4661E+02                                      1.10E+04             
                           661.66 4.466E+02  (P 3.489E+00 8.85E-01 8.52E+01 G  
 
Y-898        2.5543E+03                                      1.07E+02             
                           898.02 2.554E+03  (  9.046E+02 1.79E+01 9.37E+01 G  
 
Co-1173      6.9722E+02                                      1.93E+03             
                          1173.24 6.972E+02  (  4.649E+00 9.19E-01 9.99E+01 G  
 
Co-1332      6.9192E+02                                      1.93E+03             
                          1332.50 6.919E+02  (  2.515E+00 9.18E-01 1.00E+02 G  
 
Y-1836       1.7236E+03                                      1.07E+02             
                          1836.01 1.724E+03  (  1.542E+02 9.00E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�

      ORTEC g v - i (3263) Env32  G53W4.25  3/29/2012 7:45:38 AM    Page  5
 TestAmerica                     Spectrum name: 8_TunaCan2nd_20120697.An1        
                                                                                 
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
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   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.3265E+04    1.4221E+04    7.429E-01%                1.81E+02
 AM-241       1.1712E+03    1.1754E+03    7.101E-01%                1.31E+01
 CD-109       4.4713E+03    1.5223E+04    8.832E-01%                2.07E+02
 CO-57        4.1631E+01    3.3494E+02    2.551E+00%                1.60E+01
 Ce-139 #     9.8959E+00    6.0766E+02    8.616E+00%                1.15E+02
 Hg-203  A    6.1671E-01 >12 Halflives   1.3133E+02%   2.6892E+00
 SN-113       7.3819E+00    1.0157E+03    1.791E+01%                4.39E+02
 CS-137       4.2415E+02    4.4661E+02    8.848E-01%                3.49E+00
 Y-898        1.2542E+01    2.5543E+03    1.793E+01%                9.05E+02
 Co-1173      5.1942E+02    6.9722E+02    9.185E-01%                4.65E+00
 Co-1332      5.1548E+02    6.9192E+02    9.176E-01%                2.52E+00
 Y-1836       8.4633E+00    1.7236E+03    8.997E+00%                1.54E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.3 keV)     2.045E+04  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.3 keV) 3.8690848E+04  Bq/Sample 
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Ge09_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge9

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1169.4 100.4

Cs-137 1926 396 0.851 465 444.52 95.6

Co-60 3611 742 0.99974 742 687.72 92.7

Co-60 3612 742 0.999856 742 692.56 93.3

Reviewed By: Jody Watson

Date: 6/14/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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 Sample description                                             
      9_TunaCan_90099_061412                                          
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_TunaCan_20120371.An1

 Acquisition information
        Start time:                 6/14/2012 10:54:15 AM   
        Live time:               3600
        Real time:               3629
        Dead time:                  0.81 %
        Detector ID:                    9

 Detector system                                                
      Ge 9 SN/100113                                                  
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               6/14/2012 10:19:40 AM   
             Zero offset:           0.088 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.039E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  1999.66keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2012-05-27_0502.PBC
                                                 5/27/2012 5:02:59 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0390

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.54      860.  12.66   1.34  1.634E-02
    46.62    48876.   0.54   1.09  2.580E-02    46.54   4.250  1.338E+04 Pb210 
    50.03      116. 122.12   1.09  2.886E-02
    59.57    54776.   0.62   1.11  3.661E-02    59.54  35.700  1.169E+03 AM241 
    63.90       47. 193.18   0.35  3.962E-02
    88.09    26880.   0.87   1.14  5.052E-02    88.03   3.610  1.566E+04 CD109 
   122.10     5522.   2.86   1.15  5.303E-02   122.06  85.600  3.312E+02 CO57  
   136.38      729.  11.64   1.25  5.151E-02
   165.67      814.  10.74   1.30  4.629E-02   165.85  79.900  5.417E+02 Ce139 
   295.46      252.  33.13   0.56  3.229E-02
   316.16       66.  75.82   0.25  3.082E-02
   356.41       45.  97.50   1.36  2.835E-02
   358.68       42. 110.02   1.37  2.822E-02
   379.76       37.  75.05   0.46  2.711E-02
   391.75      310.  24.80   1.08  2.652E-02   391.69  64.000  1.113E+03 SN113 
   454.98       83.  53.05   0.37  2.383E-02
   568.66      103.  37.41   0.47  2.026E-02
   626.42       84.  49.00   0.45  1.885E-02
   661.66    23324.   0.76   1.61  1.810E-02   661.66  85.210  4.445E+02 CS137 
   821.54      239.  27.43   0.39  1.536E-02
   876.16       66.  52.19   0.61  1.462E-02
   898.25      346.  23.61   1.52  1.434E-02   898.02  93.700  2.406E+03 Y898  
   937.90       34.  79.64   0.44  1.387E-02
  1071.41       38.  61.01   0.57  1.249E-02
  1085.31       68.  35.74   1.00  1.237E-02
  1098.64       14. 140.33   0.47  1.225E-02
  1173.23    20836.   0.81   2.05  1.163E-02  1173.24  99.900  6.877E+02 Co1173
  1332.49    18966.   0.75   2.11  1.050E-02  1332.50  99.982  6.926E+02 Co1332
  1835.90      150.  10.23   1.72  8.080E-03  1836.01  99.200  1.745E+03 Y1836 
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 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   145.76    36.54      3297.       860. 5.262E+04   12.66   1.336  -      s 
   199.48    49.98      8660.       956. 3.313E+04   18.50   0.958  -      sM
   255.13    63.90      2893.        47. 1.186E+03  193.18   0.347  -      sc
   544.97   136.38      1941.       729. 1.415E+04   11.64   1.247  -        
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
  1181.07   295.46      1550.       252. 7.804E+03   33.13   0.562  -      s 
  1263.87   316.16       856.        66. 2.136E+03   75.82   0.245  -      sc
  1424.84   356.47       930.        45. 1.579E+03   97.50   1.363  -      sc
  1433.89   358.73      1025.        42. 1.473E+03  110.02   1.365  -      sc
  1518.22   379.76       367.        37. 1.365E+03   75.05   0.460  -      sc
  1819.03   454.98       702.        83. 3.496E+03   53.05   0.375  -      s 
  2273.73   568.66       433.       103. 5.068E+03   37.41   0.468  -      s 
  2504.73   626.42       460.        84. 4.455E+03   49.00   0.451  -      s 
  3285.25   821.54       812.       239. 1.556E+04   27.43   0.391  -      s 
  3503.76   876.16       400.        66. 4.538E+03   52.19   0.608  -      s 
  3750.76   937.90       332.        34. 2.488E+03   79.64   0.436  -      sc
  4284.91  1071.41       226.        38. 3.015E+03   61.01   0.571  -      s 
  4340.51  1085.31       224.        68. 5.498E+03   35.74   1.000  -      s 
  4393.86  1098.64       186.        14. 1.143E+03  140.33   0.472  -      sc

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.86    46.57     13300.     51041.    14.178     0.65   1.116 
 AM-241    237.82    59.57     11784.     54776.    15.216     0.62   1.111 
 CD-109    351.87    88.09      5995.     26880.     7.467     0.87   1.137 
 CO-57     487.85   122.10      3767.      5522.     1.534     2.86   1.155 
 Ce-139    662.09   165.67      1864.       814.     0.226    10.74   1.299 
 Hg-203   1120.44   280.29      2362.       -52.    -0.014   133.84   1.296s
 SN-113   1565.85   391.67      1962.       266.     0.074    24.38   1.393 
 CS-137   2645.72   661.66      1258.     23324.     6.479     0.76   1.614 
 Y-898    3592.12   898.25      1148.       346.     0.096    23.61   1.524s
 Co-1173  4692.30  1173.23       840.     20836.     5.788     0.81   2.049 
 Co-1332  5329.58  1332.49       131.     18966.     5.268     0.75   2.109 
 Y-1836   7344.43  1835.90        14.       150.     0.042    10.23   1.719s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120371.An1           
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.3971E+04                                      8.15E+03             
                            46.54 1.397E+04  (  1.478E+02 6.46E-01 4.25E+00 G  
 
AM-241       1.1694E+03                                      1.58E+05             
                            59.54 1.169E+03  (  1.086E+01 6.16E-01 3.57E+01 G  
 
CD-109       1.5657E+04                                      4.63E+02             
                            88.03 1.566E+04  (  2.117E+02 8.71E-01 3.61E+00 G  
 
CO-57        3.3118E+02                                      2.72E+02             
                           122.06 3.312E+02  (  1.731E+01 2.86E+00 8.56E+01 G  
 
Ce-139       5.4173E+02                                      1.38E+02             
                           165.85 5.417E+02  (  1.357E+02 1.07E+01 7.99E+01 G  
 
Hg-203      -5.2429E-01                                      4.66E+01             
                           279.17-5.243E-01 ?(  2.327E+00 1.34E+02 8.15E+01 G  
 
SN-113       9.5260E+02                                      1.15E+02             
                           391.69 9.526E+02 ?(  7.503E+02 2.44E+01 6.40E+01 G  
 
CS-137       4.4452E+02                                      1.10E+04             
                           661.66 4.445E+02  (  3.202E+00 7.63E-01 8.52E+01 G  
 
Y-898        2.4057E+03                                      1.07E+02             
                           898.02 2.406E+03 @(  1.118E+03 2.36E+01 9.37E+01 G  
 
Co-1173      6.8772E+02                                      1.93E+03             
                          1173.24 6.877E+02  (  4.547E+00 8.09E-01 9.99E+01 G  
 
Co-1332      6.9256E+02                                      1.93E+03             
                          1332.50 6.926E+02  (  2.044E+00 7.49E-01 1.00E+02 G  
 
Y-1836       1.7452E+03                                      1.07E+02             
                          1836.01 1.745E+03  (  2.388E+02 1.02E+01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
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       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 Hg-203     280.29      2362.       -52.    -0.014   133.84   0.000E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.2947E+04    1.3971E+04    6.459E-01%                1.48E+02
 AM-241       1.1648E+03    1.1694E+03    6.156E-01%                1.09E+01
 CD-109       4.0954E+03    1.5657E+04    8.713E-01%                2.12E+02
 CO-57        3.3792E+01    3.3118E+02    2.862E+00%                1.73E+01
 Ce-139       5.9752E+00    5.4173E+02    1.074E+01%                1.36E+02
 Hg-203 #A   -5.2429E-01 >12 Halflives   1.3384E+02%   2.3272E+00
 SN-113 #     4.3447E+00    9.5260E+02    2.438E+01%                7.50E+02
 CS-137       4.2011E+02    4.4452E+02    7.635E-01%                3.20E+00
 Y-898  #     7.1422E+00    2.4057E+03    2.361E+01%                1.12E+03
 Co-1173      4.9827E+02    6.8772E+02    8.087E-01%                4.55E+00
 Co-1332      5.0178E+02    6.9256E+02    7.487E-01%                2.04E+00
 Y-1836       5.1813E+00    1.7452E+03    1.023E+01%                2.39E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  379.7 to  1999.7 keV)     1.968E+04  Bq/Sample     
 Total Decayed Activity (  379.7 to  1999.7 keV) 3.8598309E+04  Bq/Sample 
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 2_20190607014_BGLong                                                       
Description: Background Long PBC Count
   Acquired: 6/7/2019 6:36:36 PM
   Detector: Detector # 2
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.69      1.21      1.37      1.64      2.00      2.16    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Joey Sausto         Reviewer: 

                                 (Page 1 of 8)
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 2:41:23 PMPage  1
 TestAmerica Inc                 Spectrum name: 2_20190607014_BGLong.An1         
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det2\2_20190607014_BGLong.An1

 Acquisition information
        Start time:                 6/7/2019 6:36:36 PM
        Live time:              72000
        Real time:              72234
        Dead time:                  0.32 %
        Detector ID:                    2

 Detector system                                                
      Ge 2 SN/164                                                     
                                                                      

 Calibration
        Filename:                   2_QC.Clb
      2_SourceCheck_B                                                 
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 1:54:10 PM
             Zero offset:           0.101 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -4.975E-09 keV/channel^2

        Efficiency Calibration
             Created:               11/2/2018 12:44:12 PM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  2000.01keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3

                                 (Page 2 of 8)
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 TestAmerica Inc                 Spectrum name: 2_20190607014_BGLong.An1         
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   14 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1591

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    39.57     1144.   7.11   0.90  4.022E-02
    46.48     1293.   5.66   0.80  5.584E-02    46.54   4.250  7.553E+00 PB210 
    63.19      962.   7.32   0.94  9.365E-02    63.29   3.810  3.741E+00 TH234 
    72.58      273.  16.76   0.85  1.147E-01
    75.03      667.   7.41   0.86  1.203E-01
    84.64      405.  11.08   0.86  1.419E-01
    87.57      205.  19.19   0.87  1.486E-01
    92.58     1328.   4.94   1.12  2.294E-01    92.59   5.584  1.440E+00 TH234 
                                                93.35   5.561  1.367E+00 AC228 
   143.85      178.  24.40   1.51  7.163E-01   143.79  10.960  3.143E-02 U235  
   185.69      643.   8.35   0.91  6.612E-01   185.72  54.000  2.503E-02 U235  
                                               185.99   3.280  4.122E-01 Ra226 
   238.44      184.  24.22   1.04  5.917E-01   238.63  43.300  9.979E-03 PB212 
   352.10      181.  21.85   0.64  4.420E-01   351.93  37.600  1.515E-02 PB214 
                                               351.93  37.600  1.515E-02 PB214 
   510.75     1550.   6.09   2.28  2.329E-01   511.86  20.000  4.650E-01 RH106 
   583.08      174.  20.10   0.76  1.376E-01   583.02  84.500  2.083E-02 TL208 
   609.30      152.  24.78   2.07  1.031E-01   609.31  46.090  4.459E-02 BI214 
                                               610.30   5.750  3.620E-01 RU103 
  1461.26      120.  18.05   2.46  1.404E-02  1460.83  10.670  1.114E+00 K40   

                                 (Page 3 of 8)
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 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   157.86    39.57      1932.      1144. 2.844E+04    7.11   0.904  -        
   289.88    72.56       912.       273. 2.381E+03   16.76   0.854  -      sD
   299.67    75.01       886.       667. 5.542E+03    7.41   0.856  -       D
   338.13    84.60       805.       405. 2.855E+03   11.08   0.864  -      sD
   349.86    87.53       674.       205. 1.382E+03   19.19   0.866  -      sD
  2042.44   510.75       724.      1550. 6.654E+03    6.09   2.283  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.52    46.48      1060.      1293.     0.018     5.66   0.798s
 TH-234    252.46    63.22      1005.       938.     0.013     7.25   0.939s
 TH-234    369.89    92.58       852.      1328.     0.018     4.94   1.118s
 U-235     574.96   143.85       537.       178.     0.002    24.40   1.510s
 U-235     742.41   185.72       611.       610.     0.008     6.52   0.908D
 PB-212    953.27   238.44       515.       184.     0.003    24.22   1.035 
 PB-214   1407.86   352.10       379.       181.     0.003    21.85   0.639s
 TL-208   2331.76   583.08       218.       174.     0.002    20.10   0.757s
 BI-214   2436.65   609.30       284.       152.     0.002    24.78   2.067s
 K-40     5844.67  1461.26        57.       120.     0.002    18.05   2.464s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.1138E+00                                      4.66E+11             
                          1460.83 1.114E+00  (  3.507E-01 1.81E+01 1.07E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-208   N   2.0829E-02                                      6.98E+02             
                           583.02 2.083E-02 @(  8.546E-03 2.01E+01 8.45E+01 G  
                           277.28 0.000E+00 %   2.529E-02 1.76E+02 6.31E+00 G  
                           860.56 0.000E+00 %   1.601E-01 1.31E+02 1.24E+01 G  
 
PB-210   N   7.5528E+00                                      8.14E+03             
                            46.54 7.553E+00 @(  9.017E-01 5.66E+00 4.25E+00 G  
 
PB-212   N   9.9786E-03                                      6.98E+02             
                           238.63 9.979E-03  (  5.882E-03 2.42E+01 4.33E+01 G  
                           300.03 0.000E+00 &   5.036E-02 1.00E+03 3.28E+00 GA 
 
PB-214   N   1.5148E-02                                      5.84E+05             
                           351.93 1.515E-02  (  7.802E-03 2.18E+01 3.76E+01 G  
 
BI-214   N   4.4589E-02                                      5.84E+05             
                           609.31 4.459E-02  (  2.373E-02 2.48E+01 4.61E+01 G  
                          1120.29 0.000E+00 %   1.591E-01 5.09E+01 1.51E+01 G  
                          1764.49 0.000E+00 %   2.355E-01 3.44E+01 1.54E+01 G  
 
TH-234   N   3.6442E+00                                      1.63E+12             
                            63.29 3.644E+00 @(  5.848E-01 7.25E+00 3.81E+00 G  
                            92.59 1.440E+00 -   1.504E-01 4.94E+00 5.58E+00 G  
 
U-235    N   3.1426E-02                                      2.57E+11             
                           185.72 2.373E-02 }   4.585E-03 6.52E+00 5.40E+01 GA 
                           143.79 3.143E-02 *(  1.959E-02 2.44E+01 1.10E+01 G  
                           205.33 0.000E+00 %   2.970E-02 4.95E+01 5.01E+00 G  
                           163.38 0.000E+00 %   2.838E-02 3.37E+01 5.08E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
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   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    2.0979E-02
 NA-22   <    3.4204E-02
 K-40         1.1138E+00   1.8053E+01%               3.507E-01
 Sc-46   <    1.7601E-02
 CR-51   <    1.6743E-02
 MN-54   <    1.8842E-02
 FE-59   <    3.4410E-02
 Co-56   <    1.8749E-02
 CO-57   <    2.6799E-03
 CO-58   <    1.6352E-02
 CO-60   <    2.8641E-02
 ZN-65   <    7.2760E-02
 NB-94   <    2.0258E-02
 ZR-95   <    3.5171E-02
 NB-95   <    1.6219E-02
 RU-103  <    2.9180E-03
 RH-106  <    7.3891E-02
 AG-108M <    2.2111E-03
 AG-110M <    2.7239E-02
 SN-113  <    2.9331E-03
 SB-124  <    6.9602E-03
 SB-125  <    6.7362E-03
 I-131   <    2.0304E-03
 BA-133  <    3.3955E-03
 CS-134  <    5.3634E-03
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 CS-137  <    2.3744E-02
 CE-139  <    1.7600E-03
 Ba-140  <    1.1993E-02
 La-140  <    2.9146E-02
 CE-141  <    3.2099E-03
 CE-144  <    1.8503E-02
 PM-144  <    2.1888E-02
 EU-152  <    9.6678E-03
 EU-154  <    1.3360E-01
 EU-155  <    1.0891E-02
 HF-181  <    3.0152E-03
 Ta-182  <    7.9417E-02
 Hg-203  <    1.9781E-03
 TL-208 #     2.0829E-02   2.0103E+01%               8.546E-03
 pm-146  <    5.0652E-02
 y-88    <    1.9531E-02
 PB-210 #     7.5528E+00   5.6583E+00%               9.017E-01
 PB-212       9.9786E-03   2.4223E+01%               5.882E-03
 PB-214 #     1.5148E-02   2.1849E+01%               7.802E-03
 BI-207  <    8.6713E-03
 BI-212  <    2.2572E-01
 BI-214       4.4589E-02   2.4782E+01%               2.373E-02
 BI-210M <    3.1805E-03
 RA-224  <    4.9929E-02
 AC-228  <    7.6204E-02
 TH-227  <    9.0433E-03
 TH-229  <    3.3472E-02
 TH-234 #     3.6442E+00   7.2520E+00%               5.848E-01
 PA-231  <    1.1086E-01
 PA-233  <    4.6368E-03
 PA-234  <    1.1034E-02
 PA-234M <    2.5333E+00
 U-235        3.1426E-02   2.4400E+01%               1.959E-02
 AM-241  <    3.9855E-02
 Np-237  <    9.2636E-02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.0 keV)     1.243E+01  DPS           

                                 (Page 7 of 8)

Page 1737 of 1765



      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 2:41:23 PMPage  7
 TestAmerica Inc                 Spectrum name: 2_20190607014_BGLong.An1         
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 5_20190607003_BGLong                                                       
Description: Background Long PBC Count
   Acquired: 6/7/2019 6:36:51 PM
   Detector: Detector # 5
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.45      1.30      1.35      1.43      1.55      1.60    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Joey Sausto         Reviewer: Joey Sausto
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 2:51:27 PMPage  1
 TestAmerica Inc                 Spectrum name: 5_20190607003_BGLong.An1         
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_20190607003_BGLong.An1

 Acquisition information
        Start time:                 6/7/2019 6:36:51 PM
        Live time:              72000
        Real time:              72828
        Dead time:                  1.14 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_QC.Clb
      Ge5_QC                                                          
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               1/6/2011 8:03:22 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 2:51:27 PMPage  2
 TestAmerica Inc                 Spectrum name: 5_20190607003_BGLong.An1         
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   13 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.0355

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.55      644.   8.99   0.86  5.678E-02    46.54   4.250  3.705E+00 PB210 
    59.50      174.  23.93   0.70  7.415E-02    59.54  35.900  9.072E-02 AM241 
    63.29      633.   7.02   0.79  7.923E-02    63.29   3.810  2.912E+00 TH234 
    74.83      171.  23.85   0.85  9.473E-02
    92.54      824.   7.14   1.07  1.129E-01    92.59   5.584  1.814E+00 TH234 
                                                93.35   5.561  1.821E+00 AC228 
   185.66      455.  11.88   0.91  9.609E-02   185.72  54.000  1.218E-01 U235  
                                               185.99   3.280  2.006E+00 Ra226 
   238.60      200.  20.86   1.34  8.324E-02   238.63  43.300  7.727E-02 PB212 
   583.22      108.  28.02   1.97  3.370E-02   583.02  84.500  5.260E-02 TL208 
   609.35      201.  18.75   2.18  3.199E-02   609.31  46.090  1.890E-01 BI214 
                                               610.30   5.750  1.518E+00 RU103 
   661.77      170.  21.70   1.24  2.860E-02   661.66  85.210  9.668E-02 CS137 
  1460.82      132.  16.80   2.12  1.300E-02  1460.83  10.670  1.322E+00 K40   
  1764.06       76.  22.25   1.97  1.105E-02  1764.49  15.400  6.202E-01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.97    74.83       524.       171. 1.802E+03   23.85   0.855  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 2:51:27 PMPage  3
 TestAmerica Inc                 Spectrum name: 5_20190607003_BGLong.An1         
                                                                                 

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.75    46.55       706.       644.     0.009     8.99   0.864s
 AM-241    237.57    59.50       520.       174.     0.002    23.93   0.695s
 TH-234    252.75    63.29       448.       633.     0.009     7.02   0.793 
 TH-234    369.83    92.54       717.       824.     0.011     7.14   1.073s
 Ra-226    742.62   185.66       643.       455.     0.006    11.88   0.909s
 PB-212    954.52   238.60       442.       200.     0.003    20.86   1.342s
 TL-208   2333.54   583.22       193.       108.     0.001    28.02   1.967s
 BI-214   2438.09   609.35       260.       201.     0.003    18.75   2.179s
 CS-137   2647.79   661.77       245.       170.     0.002    21.70   1.239 
 K-40     5842.71  1460.82        60.       132.     0.002    16.80   2.125 
 BI-214   7054.33  1764.06        30.        76.     0.001    22.25   1.975 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.3219E+00                                      4.66E+11             
                          1460.83 1.322E+00  (  3.886E-01 1.68E+01 1.07E+01 G  
 
CS-137   I   9.6683E-02                                      1.10E+04             
                           661.66 9.668E-02  (  4.314E-02 2.17E+01 8.52E+01 G  
 
TL-208   N   5.2600E-02                                      6.98E+02             
                           583.02 5.260E-02  (  3.291E-02 2.80E+01 8.45E+01 G  
                           277.28 0.000E+00 %   1.649E-01 3.45E+01 6.31E+00 G  
                           860.56 0.000E+00 %   2.178E-01 1.00E+03 1.24E+01 G  
 
PB-210   N   3.7053E+00                                      8.14E+03             
                            46.54 3.705E+00 *(  7.283E-01 8.99E+00 4.25E+00 G  
 
PB-212   N   7.7269E-02                                      6.98E+02             
                           238.63 7.727E-02  (  3.882E-02 2.09E+01 4.33E+01 G  
                           300.03 0.000E+00 %   3.554E-01 1.20E+02 3.28E+00 GA 
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 2:51:27 PMPage  4
 TestAmerica Inc                 Spectrum name: 5_20190607003_BGLong.An1         
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-214   N   1.8901E-01                                      5.84E+05             
                           609.31 1.890E-01  (  7.337E-02 1.87E+01 4.61E+01 G  
                          1120.29 0.000E+00 &   2.143E-01 5.32E+01 1.51E+01 G  
                          1764.49 6.202E-01 +   2.304E-01 2.23E+01 1.54E+01 G  
 
TH-234   N   2.9123E+00                                      1.63E+12             
                            63.29 2.912E+00  (  4.663E-01 7.02E+00 3.81E+00 G  
                            92.59 1.814E+00 -   2.809E-01 7.14E+00 5.58E+00 G  
 
Ra-226       2.0060E+00                                      5.84E+05             
                           185.99 2.006E+00 @(  5.332E-01 1.19E+01 3.28E+00 G  
 
AM-241   T   9.0725E-02                                      1.58E+05             
                            59.54 9.072E-02 @(  5.682E-02 2.39E+01 3.59E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 2:51:27 PMPage  5
 TestAmerica Inc                 Spectrum name: 5_20190607003_BGLong.An1         
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.4673E-01
 NA-22   <    3.0622E-02
 K-40         1.3219E+00   1.6804E+01%               3.886E-01
 Sc-46   <    2.6775E-02
 CR-51   <    1.2772E-01
 MN-54   <    2.3733E-02
 FE-59   <    5.6646E-02
 Co-56   <    2.7853E-02
 CO-57   <    7.9798E-03
 CO-58   <    2.2156E-02
 CO-60   <    2.6378E-02
 ZN-65   <    7.1878E-02
 NB-94   <    2.2588E-02
 ZR-95   <    4.1336E-02
 NB-95   <    3.3164E-02
 RU-103  <    1.7105E-02
 RH-106  <    2.1788E-01
 AG-108M <    1.6098E-02
 AG-110M <    5.1231E-02
 SN-113  <    2.4551E-02
 SB-124  <    2.2571E-02
 SB-125  <    5.3721E-02
 I-131   <    1.6822E-02
 BA-133  <    3.0439E-02
 CS-134  <    3.0591E-02
 CS-137       9.6683E-02   2.1699E+01%               4.314E-02
 CE-139  <    1.2009E-02
 Ba-140  <    8.0817E-02
 La-140  <    2.7949E-02
 CE-141  <    2.1540E-02
 CE-144  <    1.1510E-01
 PM-144  <    2.5837E-02
 EU-152  <    4.7780E-02
 EU-154  <    3.1361E-01
 EU-155  <    3.9185E-02
 HF-181  <    1.8941E-02
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 2:51:27 PMPage  6
 TestAmerica Inc                 Spectrum name: 5_20190607003_BGLong.An1         
                                                                                 
 Ta-182  <    1.4188E-01
 Hg-203  <    2.2605E-02
 TL-208 #     5.2600E-02   2.8016E+01%               3.291E-02
 pm-146  <    5.9847E-02
 y-88    <    2.9273E-02
 PB-210 #     3.7053E+00   8.9916E+00%               7.283E-01
 PB-212       7.7269E-02   2.0860E+01%               3.882E-02
 PB-214  <    3.7459E-02
 BI-207  <    3.4524E-02
 BI-212  <    1.8486E-01
 BI-214       1.8901E-01   1.8749E+01%               7.337E-02
 BI-210M <    2.1785E-02
 RA-224  <    2.8387E-01
 AC-228  <    9.5681E-02
 TH-227  <    1.0083E-01
 TH-229  <    2.2246E-01
 TH-234       2.9123E+00   7.0242E+00%               4.663E-01
 PA-231  <    2.9507E-01
 PA-233  <    3.5255E-02
 PA-234  <    5.6592E-02
 PA-234M <    3.5107E+00
 Ra-226 #     2.0060E+00   1.1881E+01%               5.332E-01
 U-235   <    7.8997E-02
 AM-241 #     9.0725E-02   2.3932E+01%               5.682E-02
 Np-237  <    9.8504E-02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.8 keV)     1.045E+01  DPS           

                                 (Page 7 of 7)

Page 1745 of 1765



                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 8_20190607016_BGLong                                                       
Description: Background Long PBC Count
   Acquired: 6/7/2019 6:40:17 PM
   Detector: Detector # 8
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.56      1.39      1.45      1.59      1.68      1.74    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Joey Sausto         Reviewer: Joey Sausto
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 3:10:52 PMPage  1
 TestAmerica Inc                 Spectrum name: 8_20190607016_BGLong.An1         
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det8\8_20190607016_BGLong.An1

 Acquisition information
        Start time:                 6/7/2019 6:40:17 PM
        Live time:              72000
        Real time:              73795
        Dead time:                  2.43 %
        Detector ID:                    8

 Detector system                                                
      Ge 8 SN/174                                                     
                                                                      

 Calibration
        Filename:                   8_QC.Clb
      Ge8_QC                                                          
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:34:41 AM
             Zero offset:           0.052 keV
             Gain:                  0.250 keV/channel
             Quadratic:             5.282E-10 keV/channel^2

        Efficiency Calibration
             Created:               1/6/2011 8:07:20 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.55keV )
        Stop channel:            8000 (  1999.97keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 3:10:52 PMPage  2
 TestAmerica Inc                 Spectrum name: 8_20190607016_BGLong.An1         
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   19 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.0838

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    59.58      449.   9.90   1.02  8.697E-02    59.54  35.900  2.000E-01 AM241 
    63.30     1066.   4.58   1.03  9.246E-02    63.29   3.810  4.202E+00 TH234 
    84.17      166.  29.95   0.91  1.232E-01
    92.60     1989.   4.36   1.11  1.295E-01    92.59   5.584  3.820E+00 TH234 
                                                93.35   5.561  3.833E+00 AC228 
   144.08      230.  22.06   1.01  1.247E-01   143.79  10.960  2.336E-01 U235  
   163.34      168.  28.89   1.13  1.171E-01   163.38   5.080  3.921E-01 U235  
                                               162.66   6.220  3.195E-01 Ba140 
   185.76     1093.   5.73   1.00  1.108E-01   185.72  54.000  2.538E-01 U235  
                                               185.99   3.280  4.181E+00 Ra226 
   198.28      216.  21.93   1.67  1.074E-01
   238.73      332.  12.99   1.04  9.636E-02   238.63  43.300  1.106E-01 PB212 
   511.10     1568.   4.77   2.45  4.529E-02   511.86  20.000  2.407E+00 RH106 
   569.76       87.  27.89   2.23  4.064E-02   569.70  97.740  3.030E-02 BI207 
                                               569.32  15.380  1.924E-01 CS134 
                                               569.47   8.200  3.610E-01 PA234 
   583.41      156.  22.98   1.44  3.958E-02   583.02  84.500  6.478E-02 TL208 
   596.79       95.  28.68   0.50  3.849E-02
   609.46      151.  26.46   0.84  3.750E-02   609.31  46.090  1.214E-01 BI214 
   661.83      253.  14.18   1.30  3.333E-02   661.66  85.210  1.238E-01 CS137 
  1001.23      142.  24.83   1.64  2.157E-02  1001.00   0.837  1.089E+01 PA234M
                                              1001.00   0.837  1.089E+01 PA234M
  1120.94       79.  29.33   0.49  1.933E-02  1120.29  15.100  3.774E-01 BI214 
                                              1120.55  99.987  5.702E-02 Sc46  
  1173.05      136.  22.00   2.74  1.834E-02  1173.24  99.900  1.029E-01 CO60  
  1332.35      121.  17.30   2.36  1.637E-02  1332.50  99.980  1.027E-01 CO60  
  1460.68      133.  19.17   2.06  1.543E-02  1460.83  10.670  1.124E+00 K40   
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 TestAmerica Inc                 Spectrum name: 8_20190607016_BGLong.An1         
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   336.51    84.17       728.       166. 1.347E+03   29.95   0.911  -      s 
   792.97   198.28       555.       216. 2.015E+03   21.93   1.668  -      s 
  2044.31   511.10       484.      1568. 3.462E+04    4.77   2.455  -      s 
  2387.10   596.79       185.        95. 2.468E+03   28.68   0.503  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 AM-241    237.95    59.54       764.       450.     0.006     9.88   1.022D
 TH-234    252.96    63.29       657.      1066.     0.015     4.58   1.025D
 TH-234    370.20    92.60      1188.      1989.     0.028     4.36   1.111 
 U-235     576.13   144.08       670.       230.     0.003    22.06   1.007s
 U-235     653.19   163.34       625.       168.     0.002    28.89   1.132 
 U-235     742.71   185.72       681.      1083.     0.015     4.20   1.001D
 PB-212    954.78   238.73       460.       332.     0.005    12.99   1.035 
 BI-207   2278.97   569.76       149.        87.     0.001    27.89   2.227s
 TL-208   2333.54   583.41       242.       156.     0.002    22.98   1.440 
 BI-214   2437.75   609.46       299.       151.     0.002    26.46   0.841s
 CS-137   2647.25   661.83       215.       253.     0.004    14.18   1.299s
 PA-234M  4004.90  1001.23       164.       142.     0.002    24.83   1.639 
 BI-214   4483.78  1120.94        87.        79.     0.001    29.33   0.489s
 CO-60    4692.21  1173.05       113.       136.     0.002    22.00   2.737s
 CO-60    5329.46  1332.35        56.       121.     0.002    17.30   2.362s
 K-40     5842.78  1460.68        76.       133.     0.002    19.17   2.062 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 3:10:52 PMPage  4
 TestAmerica Inc                 Spectrum name: 8_20190607016_BGLong.An1         
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.1236E+00                                      4.66E+11             
                          1460.83 1.124E+00  (  3.653E-01 1.92E+01 1.07E+01 G  
 
CO-60    F   1.0276E-01                                      1.93E+03             
                          1332.50 1.027E-01 @(  3.189E-02 1.73E+01 1.00E+02 G  
                          1173.24 1.029E-01 *(  3.967E-02 2.20E+01 9.99E+01 G  
 
CS-137   I   1.2385E-01                                      1.10E+04             
                           661.66 1.238E-01  (  3.470E-02 1.42E+01 8.52E+01 G  
 
TL-208   N   6.4778E-02                                      6.98E+02             
                           583.02 6.478E-02  (  3.123E-02 2.30E+01 8.45E+01 G  
                           277.28 0.000E+00 %   1.528E-01 4.95E+01 6.31E+00 G  
                           860.56 0.000E+00 %   1.593E-01 3.83E+01 1.24E+01 G  
 
PB-212   N   1.1059E-01                                      6.98E+02             
                           238.63 1.106E-01  (  3.415E-02 1.30E+01 4.33E+01 G  
                           300.03 0.000E+00 &   3.091E-01 4.57E+01 3.28E+00 GA 
 
BI-207   C   3.0304E-02                                      1.18E+04             
                           569.70 3.030E-02  (  2.086E-02 2.79E+01 9.77E+01 G  
                          1063.66 0.000E+00 %   3.105E-02 6.67E+01 7.45E+01 G  
 
BI-214   N   1.2135E-01                                      5.84E+05             
                           609.31 1.214E-01  (  6.694E-02 2.65E+01 4.61E+01 G  
                          1120.29 3.774E-01 +   2.193E-01 2.93E+01 1.51E+01 G  
                          1764.49 0.000E+00 %   2.057E-01 1.40E+02 1.54E+01 G  
 
TH-234   N   4.2024E+00                                      1.63E+12             
                            63.29 4.202E+00  (  4.818E-01 4.58E+00 3.81E+00 G  
                            92.59 3.820E+00 -   3.137E-01 4.36E+00 5.58E+00 G  
 
PA-234M  N   1.0895E+01                                      1.63E+12             
                          1001.00 1.089E+01 $(  4.802E+00 2.48E+01 8.37E-01 G  
 
U-235    N   2.8381E-01                                      2.57E+11             
                           185.72 2.515E-01 }   2.886E-02 4.20E+00 5.40E+01 GA 
                           143.79 2.336E-01  (  1.253E-01 2.21E+01 1.10E+01 G  
                           205.33 0.000E+00 %   1.836E-01 3.42E+01 5.01E+00 G  
                           163.38 3.921E-01  (  2.782E-01 2.89E+01 5.08E+00 G  
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 3:10:52 PMPage  5
 TestAmerica Inc                 Spectrum name: 8_20190607016_BGLong.An1         
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AM-241   T   2.0032E-01                                      1.58E+05             
                            59.54 2.003E-01  (  5.853E-02 9.88E+00 3.59E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    8.6556E-02
 NA-22   <    2.5566E-02
 K-40         1.1236E+00   1.9165E+01%               3.653E-01
 Sc-46   <    1.9388E-02
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 3:10:52 PMPage  6
 TestAmerica Inc                 Spectrum name: 8_20190607016_BGLong.An1         
                                                                                 
 CR-51   <    1.0349E-01
 MN-54   <    2.1986E-02
 FE-59   <    4.9463E-02
 Co-56   <    2.0949E-02
 CO-57   <    1.6453E-02
 CO-58   <    1.8958E-02
 CO-60  #     1.0276E-01   1.3996E+01%               3.189E-02
 ZN-65   <    6.4189E-02
 NB-94   <    2.1276E-02
 ZR-95   <    3.4150E-02
 NB-95   <    1.4335E-02
 RU-103  <    1.7045E-02
 RH-106  <    2.6295E-01
 AG-108M <    1.7543E-02
 AG-110M <    2.7740E-02
 SN-113  <    2.5007E-02
 SB-124  <    2.4252E-02
 SB-125  <    5.3128E-02
 I-131   <    1.7201E-02
 BA-133  <    1.4084E-02
 CS-134  <    2.7110E-02
 CS-137 #     1.2385E-01   1.4182E+01%               3.470E-02
 CE-139  <    1.7197E-02
 Ba-140  <    6.4360E-02
 La-140  <    2.8489E-02
 CE-141  <    2.5652E-02
 CE-144  <    5.2081E-02
 PM-144  <    2.1486E-02
 EU-152  <    3.9527E-02
 EU-154  <    1.7663E-01
 EU-155  <    3.8049E-02
 HF-181  <    2.3894E-02
 Ta-182  <    9.3062E-02
 Hg-203  <    1.1621E-02
 TL-208       6.4778E-02   2.2982E+01%               3.123E-02
 pm-146  <    5.3493E-02
 y-88    <    2.3919E-02
 PB-210  <    3.9917E-01
 PB-212       1.1059E-01   1.2993E+01%               3.415E-02
 PB-214  <    5.7517E-02
 BI-207       3.0304E-02   2.7895E+01%               2.086E-02
 BI-212  <    3.8666E-01
 BI-214       1.2135E-01   2.6458E+01%               6.694E-02
 BI-210M <    1.8260E-02
 RA-224  <    3.8807E-01
 AC-228  <    1.1210E-01
 TH-227  <    1.0878E-01
 TH-229  <    2.0210E-01
 TH-234       4.2024E+00   4.5783E+00%               4.818E-01
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 3:10:52 PMPage  7
 TestAmerica Inc                 Spectrum name: 8_20190607016_BGLong.An1         
                                                                                 
 PA-231  <    4.1185E-01
 PA-233  <    2.9033E-02
 PA-234  <    4.4585E-02
 PA-234M#     1.0895E+01   2.4829E+01%               4.802E+00
 U-235        2.8381E-01   1.8175E+01%               1.253E-01
 AM-241       2.0032E-01   9.8810E+00%               5.853E-02
 Np-237  <    1.0817E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.5 to  2000.0 keV)     1.726E+01  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 9_20190607016_BGLong                                                       
Description: Background Long PBC Count
   Acquired: 6/7/2019 6:37:20 PM
   Detector: Detector # 9
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.89      1.53      1.65      1.81      2.14      2.26    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Joey Sausto         Reviewer: Joey Sausto
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 9_20190607016_BGLong                                                       
Description: Background Long PBC Count
   Acquired: 6/7/2019 6:37:20 PM
   Detector: Detector # 9
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.89      1.53      1.65      1.81      2.14      2.26    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Joey Sausto         Reviewer: Joey Sausto
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 12_20190607016_BGLong                                                      
Description: Background Long PBC Count
   Acquired: 6/7/2019 6:41:09 PM
   Detector: Detector #12
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.89      1.93      1.99      2.07      2.10    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Joey Sausto         Reviewer: Joey Sausto
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Run Logs
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Gamma Spectroscopy Run Log

GV2Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

03/21/18  11:08 ZZZZZ
Batch

Analysis

365000

Count

ZZZZZ03/21/18  11:29 365000
JLWIC 160-365000/303/22/18  02:01 365000
JLWICV 160-365000/405/04/18  10:31 365000
JLWICB 160-431327/106/07/19  18:36 431327

CCV 160-432238/106/20/19  00:04 432238
KLSCCV 160-432238/206/20/19  00:25 432238
KLSCCB 160-432238/306/20/19  00:58 432238

ZZZZZ06/20/19  07:05 43223830
ZZZZZ06/20/19  08:27 43223830
ZZZZZ06/20/19  09:12 43223830
ZZZZZ06/20/19  10:17 43223830

KLS160-34280-1 AB02-MC01-0106/20/19  12:18 432238 901.143028230
ZZZZZ06/20/19  12:53 43223830

KLS160-34280-10 AB02-MC09-0106/20/19  13:42 432238 901.143028230
KLS160-34280-13 AB02-MD02-0106/20/19  14:15 432238 901.143028230
KLS160-34280-18 AB02-WC02-0106/20/19  14:53 432238 901.143028230

ZZZZZ06/20/19  15:38 43223830
ZZZZZ06/20/19  19:40 43223830
CCV 160-432352/106/21/19  00:03 432352

KLSCCV 160-432352/206/21/19  00:24 432352
KLSCCB 160-432352/306/21/19  00:47 432352

ZZZZZ06/21/19  02:37 43235230
ZZZZZ06/21/19  03:24 43235230

KLS160-34280-22 AB02-MH02-0106/21/19  06:02 432352 901.143029630
ZZZZZ06/21/19  06:45 43235260
ZZZZZ06/21/19  07:55 432352120
ZZZZZ06/21/19  10:38 43235260
ZZZZZ06/21/19  12:06 43235230
ZZZZZ06/21/19  12:47 43235230
ZZZZZ06/21/19  13:37 43235230
ZZZZZ06/21/19  14:51 43235230

GV5Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

03/26/12  15:05 JLWIC 160-12297/1
Batch

Analysis

12297

Count

JLWICV 160-12297/203/27/12  10:12 12297
JLWICB 160-431324/106/07/19  18:36 431324

CCV 160-432236/106/20/19  00:05 432236
KLSCCV 160-432236/206/20/19  00:27 432236
KLSCCB 160-432236/306/20/19  00:54 432236

ZZZZZ06/20/19  07:06 43223630
ZZZZZ06/20/19  08:24 43223630
ZZZZZ06/20/19  09:12 43223630
ZZZZZ06/20/19  10:15 43223630
ZZZZZ06/20/19  10:59 43223630
ZZZZZ06/20/19  11:39 43223660

KLS160-34280-1 DU AB02-MC01-01 DU06/20/19  12:51 432236 901.143028230
ZZZZZ06/20/19  13:40 43223630

KLS160-34280-15 AB02-MD03-0206/20/19  14:14 432236 901.143028230
KLS160-34280-20 DUP-306/20/19  14:52 432236 901.143028230

ZZZZZ06/20/19  15:38 43223630

Page 1 of 4 Eurofins TestAmerica, St. Louis

Page 1758 of 1765



Gamma Spectroscopy Run Log

GV5 (Continued)Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

06/21/19  00:03 CCV 160-432349/1
Batch

Analysis

432349

Count

KLSCCV 160-432349/206/21/19  00:25 432349
KLSCCB 160-432349/306/21/19  00:47 432349

ZZZZZ06/21/19  02:39 43234930
ZZZZZ06/21/19  03:24 43234930

KLS160-34280-21 DUP-406/21/19  06:02 432349 901.143029630
ZZZZZ06/21/19  07:21 43234960
ZZZZZ06/21/19  08:27 43234930
ZZZZZ06/21/19  09:00 43234930
ZZZZZ06/21/19  10:06 43234930
ZZZZZ06/21/19  10:43 43234930
ZZZZZ06/21/19  11:19 43234930
ZZZZZ06/21/19  12:02 43234930
ZZZZZ06/21/19  12:46 43234930
ZZZZZ06/21/19  13:36 43234930
ZZZZZ06/21/19  14:50 43234930

GV8Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

03/27/12  10:58 JLWIC 160-12311/1
Batch

Analysis

12311

Count

JLWICV 160-12311/203/29/12  01:58 12311
JLWICB 160-431326/106/07/19  18:40 431326

CCV 160-432235/106/20/19  00:03 432235
KLSCCV 160-432235/206/20/19  00:26 432235
KLSCCB 160-432235/306/20/19  00:58 432235

ZZZZZ06/20/19  07:05 43223530
ZZZZZ06/20/19  08:22 43223530
ZZZZZ06/20/19  09:09 43223530
ZZZZZ06/20/19  10:14 43223530
ZZZZZ06/20/19  11:00 43223530
ZZZZZ06/20/19  11:36 43223560

KLS160-34280-4 AB02-MC04-0106/20/19  12:43 432235 901.143028230
KLS160-34280-9 AB02-MC08-0106/20/19  13:41 432235 901.143028230
KLS160-34280-14 AB02-MD03-0106/20/19  14:17 432235 901.143028230
KLS160-34280-19 DUP-206/20/19  14:54 432235 901.143028230

ZZZZZ06/20/19  19:38 43223530

GV9Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

05/03/12  13:37 JLWIC 160-12326/1
Batch

Analysis

12326

Count

JLWICV 160-12326/206/14/12  10:54 12326
JLWICB 160-431323/106/07/19  18:37 431323
JLWICB 160-431371/106/07/19  18:37 431371
KLSCCB 160-432232/106/20/19  00:08 432232

CCV 160-432232/206/20/19  00:52 432232
KLSCCV 160-432232/306/20/19  01:12 432232

ZZZZZ06/20/19  07:04 43223230
ZZZZZ06/20/19  08:25 43223230
ZZZZZ06/20/19  08:58 43223230
ZZZZZ06/20/19  10:10 43223230
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Gamma Spectroscopy Run Log

GV9 (Continued)Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

6006/20/19  10:44 ZZZZZ
Batch

Analysis

432232

Count

KLSMB 160-430282/1-A06/20/19  12:08 432232 901.143028230
KLS160-34280-2 AB02-MC02-0106/20/19  12:42 432232 901.143028230
KLS160-34280-7 AB02-MC06-0106/20/19  13:36 432232 901.143028230
KLS160-34280-11 AB02-MC10-0106/20/19  14:12 432232 901.143028230
KLS160-34280-16 AB02-WC01-0106/20/19  14:49 432232 901.143028230

ZZZZZ06/20/19  15:36 43223230
ZZZZZ06/20/19  16:37 43223230
ZZZZZ06/20/19  19:21 43223230
ZZZZZ06/20/19  20:46 43223230

KLSMB 160-430296/1-A06/20/19  21:59 432232 901.143029630
ZZZZZ06/20/19  22:35 43223230

KLSCCB 160-432354/106/21/19  00:05 432354
CCV 160-432354/206/21/19  00:55 432354

KLSCCV 160-432354/306/21/19  01:15 432354
ZZZZZ06/21/19  02:39 43235430
ZZZZZ06/21/19  03:22 43235430
ZZZZZ06/21/19  06:06 43235430
ZZZZZ06/21/19  06:41 43235430
ZZZZZ06/21/19  07:15 432354120

KLS160-34280-6 AB02-MC05-0106/21/19  09:19 432354 901.143028230
ZZZZZ06/21/19  10:02 43235430
ZZZZZ06/21/19  10:34 43235430
ZZZZZ06/21/19  11:34 43235460
ZZZZZ06/21/19  12:42 43235430
ZZZZZ06/21/19  13:15 43235430
ZZZZZ06/21/19  14:20 43235430
ZZZZZ06/21/19  14:58 43235430
ZZZZZ06/21/19  15:37 43235430

GV12Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

04/18/18  13:54 JLWIC 160-364854/1
Batch

Analysis

364854

Count

JLWICV 160-364854/204/24/18  09:26 364854
JLWICB 160-431322/106/07/19  18:41 431322
KLSCCB 160-432231/106/20/19  00:06 432231

CCV 160-432231/206/20/19  01:41 432231
KLSCCV 160-432231/306/20/19  02:01 432231

ZZZZZ06/20/19  07:06 43223130
ZZZZZ06/20/19  08:15 43223130
ZZZZZ06/20/19  08:56 43223130
ZZZZZ06/20/19  10:12 43223130
ZZZZZ06/20/19  10:48 43223130

KLSLCS 160-430282/2-A06/20/19  12:16 432231 901.143028230
KLS160-34280-3 AB02-MC03-0106/20/19  12:48 432231 901.143028230
KLS160-34280-5 AB02-MC04-0206/20/19  13:33 432231 901.143028230
KLS160-34280-12 AB02-MD01-0106/20/19  14:13 432231 901.143028230
KLS160-34280-17 AB02-WC01-0206/20/19  14:51 432231 901.143028230

ZZZZZ06/20/19  15:34 43223130
ZZZZZ06/20/19  19:37 43223130

KLSLCS 160-430296/2-A06/20/19  22:06 432231 901.143029630
KLSCCB 160-432353/106/21/19  00:02 432353
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Gamma Spectroscopy Run Log

GV12 (Continued)Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

06/21/19  02:21 CCV 160-432353/2
Batch

Analysis

432353

Count

KLSCCV 160-432353/306/21/19  02:42 432353
ZZZZZ06/21/19  03:26 43235330

KLS160-34284-A-15-D DU06/21/19  06:00 432353 901.143029630
ZZZZZ06/21/19  06:35 43235330
ZZZZZ06/21/19  07:17 43235330
ZZZZZ06/21/19  08:14 43235330
ZZZZZ06/21/19  08:47 43235330

KLS160-34280-8 AB02-MC07-0106/21/19  09:23 432353 901.143028230
ZZZZZ06/21/19  10:04 43235330
ZZZZZ06/21/19  10:36 43235360
ZZZZZ06/21/19  11:51 43235330
ZZZZZ06/21/19  12:44 43235330
ZZZZZ06/21/19  13:18 43235330
ZZZZZ06/21/19  14:35 43235330
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Login Sample Receipt Checklist

Client: ARCADIS U.S., Inc. Job Number: 160-34280-1

SDG Number: AB02 RSE VD

Login Number: 34280

Question Answer Comment

Creator: Vania, Ivan H

List Source: Eurofins TestAmerica, St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice. non-rad received on ice

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

N/ASample bottles are completely filled.

N/ASample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

N/AMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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SUMMARY 

This data quality assessment summarizes the review of Sample Delivery Groups (SDGs) 160-34284-1 

and 160-34285-1 for samples collected in association with the Cameron Area Mine Sites, A&B No. 2 

Abandoned Uranium Mines, Cameron Chapter, Navajo Nation, located in Coconino County, Arizona. The 

review was conducted as a Tier IV evaluation and included review of data package completeness. Only 

analytical data as reported by the laboratory were reviewed for this validation. Field documentation was 

not included in this review. Included with this assessment are the validation annotated sample result 

sheets and chain-of-custody (COC) records. Analyses were performed for the samples listed in the table 

below. 

SDG Sample ID Laboratory ID Matrix 
Sample 

Collection 
Date 

Parent Sample
Analysis 

Metals Radio. Misc.

160-34284-1

AB03-MB01-01 160-34284-1 Soil 5/14/2019  X X 

AB03-MB02-01 160-34284-2 Soil 5/14/2019  X X 

AB03-MB03-01 160-34284-3 Soil 5/14/2019  X X 

AB03-MB03-02 160-34284-4 Soil 5/14/2019  X X 

AB03-MB04-01 160-34284-5 Soil 5/14/2019  X X 

AB03-MB04-02 160-34284-6 Soil 5/14/2019  X X 

AB03-MB05-01 160-34284-7 Soil 5/14/2019  X X 

AB03-MB05-02 160-34284-8 Soil 5/14/2019  X X 

AB03-MS01-01 160-34284-9 Soil 5/14/2019  X X 

AB03-MS01-02 160-34284-10 Soil 5/14/2019  X X 

AB03-MS02-01 160-34284-11 Soil 5/14/2019  X X 

AB03-MS02-02 160-34284-12 Soil 5/14/2019  X X 

AB03-MS03-01 160-34284-13 Soil 5/14/2019  X X 

AB03-MS03-02 160-34284-14 Soil 5/14/2019  X X 

DUP-5 160-34284-15 Soil 5/14/2019 AB03-MS01-01 X X 

DUP-6 160-34284-16 Soil 5/14/2019 AB03-MS02-02 X X 

160-34285-1

Rinsate-1 160-34285-1 Water 5/14/2019 X X 

Rinsate-2 160-34285-2 Water 5/16/2019 X X 

Rinsate-3 160-34285-3 Water 5/17/2019 X X 

Notes: 

1. Misc. = miscellaneous 

2. Radio. = radiological 

3. As specified on the COC, samples DUP-5 and DUP-6 were used in the matrix spike/matrix spike duplicate analyses. 



DATA REVIEW REPORT  

arcadis.com
\\arcadis-us.com\officedata\Syracuse-NY\Project_Data\Project Chemistry\Data Validation Reports\2019\33501-34000\33766\160-34284-34285_DV33766R.docx 3 

ANALYTICAL DATA PACKAGE DOCUMENTATION 

The table below presents the evaluation of the data package completeness. 

Items Reviewed 

Reported 
Performance 
Acceptable 

Not 
Required No Yes No Yes 

1. Sample receipt condition X X 

2. Requested analyses and sample results X X 

3. Master tracking list X X 

4. Methods of analysis X X 

5. Reporting limits (RLs) X X 

6. Sample collection date X X 

7. Laboratory sample received date X X 

8.     Sample preservation verification (as applicable) X X 

9. Sample preparation/extraction/analysis dates X X 

10. Fully executed chain of custody form  X X 

11. Narrative summary of quality assurance (QA) or sample 
problems provided 

X X 

12. Data package completeness and compliance X X 
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INTRODUCTION – INORGANIC ANALYSIS 

Analyses were performed according to United States Environmental Protection Agency (USEPA) 

Methods 901.1 and 903.0, and USEPA SW-846 Methods 6020B. Data were reviewed in accordance with 

the method-specified criteria, Contract Laboratory Program National Functional Guidelines for Inorganic 

Data Review (USEPA 2004b), Multi-Agency Radiological Laboratory Analytical Protocols Manual (USEPA 

2004a), and the Quality Assurance Project Plan (QAPP), Cameron Area Mine Sites, A&B No. 2 and A&B 

No. 3 Abandoned Uranium Mines, Cameron Chapter, Navajo Nation, Coconino County, Arizona

(ARCADIS 2018). 

The data review process is an evaluation of data on a technical basis rather than a determination of 

contract compliance. As such, the standards against which the data are being weighed may differ from 

those specified in the analytical method. It is assumed that the data package represents the best efforts 

of the laboratory and that it was already subjected to adequate and sufficient quality review prior to 

submission. 

During the review process, laboratory data (qualified and unqualified) are verified against the supporting 

documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 

reviewer. Results are qualified with the following codes in accordance with the USEPA National 

Functional Guidelines: 

• Concentration qualifiers: 

U The compound was analyzed for but not detected. The associated value is the compound 

quantitation limit. 

B The compound has been found in the sample as well as its associated blank, its presence in 

the sample may be suspect. 

• Quantitation qualifiers: 

E The reported value is estimated due to the presence of interference. 

N Spiked sample recovery is not within the control limits. 

* Duplicate analysis is not within the control limits. 

• Validation qualifiers: 

J The analyte was positively identified; however, the associated numerical value is an estimated 

concentration only. 

J- The analyte was positively identified; however, the associated numerical value is an estimated 

concentration only, and the result may be biased low. 

J+ The analyte was positively identified; however, the associated numerical value is an estimated 

concentration only, and the result may be biased high. 

Q A reported combined standard uncertainty exceeds the required method uncertainty. 

UJ The analyte was not detected above the reported sample detection limit. However, the reported 

limit is approximate and may or may not represent the actual limit of detection. 

UB Analyte considered non-detect at the listed value due to associated blank contamination. 

R The sample results are rejected; the analyte may or may not be present in the sample. 
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Two facts should be noted by all data users. First, the "R" flag means that the associated value is 

unusable. In other words, due to significant quality control (QC) problems, the analysis is invalid and 

provides no information as to whether the compound is present or not. "R" values should not appear on 

data tables because they cannot be relied upon, even as a last resort. The second fact to keep in mind is 

that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate. Strict 

QC serves to increase confidence in data, but any value potentially contains error. 
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METALS ANALYSES 

1. Holding Times 

The specified holding times for the following methods are presented in the following table. 

Method Matrix Holding Time Preservation 

SW-846 6020B 
Water 180 days from collection to analysis 

Cool to < 6 °C; 
pH < 2 with nitric acid 

Soil 180 days from collection to analysis Cool to < 6 °C 

All samples were analyzed within the specified holding time criteria. 

2. Blank Contamination 

QA blanks (i.e. laboratory method blanks and equipment rinse blanks) are prepared to identify any 

contamination that may have been introduced into the samples during sample preparation or field activity. 

Method blanks measure laboratory contamination. Rinse blanks also measure contamination of samples 

during field operations. 

A blank action level (BAL) of five times the concentration of a detected analyte in an associated blank 

(common laboratory contaminant analytes are calculated at 10 times) is calculated for QA blanks 

containing concentrations greater than the method detection limit (MDL). The BAL is compared to the 

associated sample results to determine the appropriate qualification of the sample results, if needed.  

Target analytes were detected in the associated QA blanks; however, the associated sample results were 

greater than the BAL or were non-detect. Therefore, no qualification of the sample results was required. 

3. Mass Spectrometer Tuning 

The relative standard deviation (RSD) of the absolute signals for all analytes in the tuning solution must be 

less than 5% for each analyte and the instrument mass resolution must be no greater than 0.1 atomic mass 

unit (amu) over the manufacturer's specifications for the range of 6-210 amu.  

Mass spectrometer tuning performance and system resolution performance were acceptable. 

4. Calibration 

Satisfactory instrument calibration is established to provide that the instrument can produce acceptable 

quantitative data. An initial calibration demonstrates that the instrument is capable of acceptable 

performance at the beginning of an experimental sequence. The continuing calibration verifies that the 

instrument’s continuing performance is satisfactory. 

4.1 Initial Calibration 

The initial calibration must exhibit a correlation coefficient greater than 0.995. A technical review of the 

data applies limits to all analytes with no exceptions. 

4.2 Continuing Calibration 

All target analytes associated with the continuing calibration standard must exhibit a percent difference 

(%D) less than the control limit (10%). 

All initial and continuing calibration verification standards were within the control limits. 
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4.3 Reporting limit (RL) Check Standard 

The RL check standard serves to verify the linearity of calibration of the analysis at the reporting limit. The 

RL standard is not required for the analysis of aluminum (Al), barium (Ba), calcium (Ca), iron (Fe), 

magnesium (Mg), sodium (Na), or potassium (K). The RL check standard must exhibit recoveries 

between 70-130% (50-150% for antimony (Sb), lead (Pb), and thallium (Tl)). 

All RL standard recoveries were within the control limits. 

4.4 ICP Interference Check Sample (ICS) 

The ICS verifies the laboratory's interelement and background correction factors.  

All ICS analyses exhibited recoveries within the control limits. 

5.       Matrix Spike/Matrix Spike Duplicate and Laboratory Duplicate Sample Analysis 

MS/MSD and laboratory duplicate sample data are used to assess the precision and accuracy of the 

analytical method. 

5.1 Matrix Spike/Matrix Spike Duplicate Analysis 

All metal analytes must exhibit recoveries within the established acceptance limits of 75% to 125%. The 

relative percent difference (RPD) between the MS and MSD results must be no greater than the 

established acceptance limit of 20%. The MS/MSD control limits do not apply for MS/MSDs performed on 

samples where the analyte’s concentration detected in the parent sample exceeds the MS/MSD spiking 

concentration by a factor of four or greater. Sample results associated with MS/MSD exceedances where 

the parent samples are not site-specific are not qualified. 

Samples DUP-5 and DUP-6 were used in the MS/MSD analyses. All analytes exhibited acceptable 

recoveries and RPDs. 

5.2 Laboratory Duplicate Sample Analysis 

The laboratory duplicate sample relative percent difference (RPD) control limit of 35 percent for soil 

matrices is applied when the parent and duplicate sample concentrations are at least five times the RL. In 

the case where the parent and duplicate sample concentrations are less than five times the RL, a control 

limit of two times the RL for soil matrices is applied to the difference between the results. 

MS/MSD analysis was performed instead of the laboratory duplicate analysis. The MS/MSD recoveries 

exhibited acceptable RPDs. 

6. Laboratory Control Sample Analysis 

The laboratory control sample (LCS) analysis is used to assess the accuracy of the analytical method 

independent of matrix interferences. The analytes associated with the LCS analyses must exhibit 

recoveries between the control limits of 75 and 125 percent for soil matrices. 

All analytes associated with the LCS analyses exhibited recoveries within the control limits. 

7. Field Duplicate Sample Analysis 

The field duplicate sample analysis is used to assess the overall precision of the field sampling 

procedures and analytical method. A control limit of 50 percent for soil matrices is applied to the RPD 

between the parent and field duplicate samples. In the case where the parent and/or duplicate sample 
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concentrations are less than or equal to five times the RL, a control limit of two times the RL for soil 

matrices is applied to the difference between the results. 

The field duplicate sample results are summarized in the following table. 

Sample ID / Duplicate ID Compound
Sample 
Result

Duplicate 
Result RPD

AB03-MS01-01 / DUP-5 

Arsenic 3.4 2.8 Acceptable 

Molybdenum 2.1 2.2 Acceptable 

Selenium 2.1 1.6 Acceptable 

Uranium 3.4 3.9 13.7 % 

Vanadium 24 20 18.2 % 

AB03-MS02-02 / DUP-6 

Arsenic 2.0 1.4 Acceptable 

Molybdenum 0.61 0.31 J Acceptable 

Selenium 1.6 1.7 Acceptable 

Uranium 0.69 0.60 14.0 % 

Vanadium 47 34 32.1 % 

  Note: J = Estimated (result is < RL) 

The field duplicate samples exhibited acceptable results. 

8. Serial Dilution (SD) Analysis 

The serial dilution analysis is used to assess if a significant physical or chemical interference exists due to 

sample matrix. Analytes exhibiting concentrations greater than 50 times the MDL in the undiluted sample 

are evaluated to determine if matrix interference exists. These analytes are required to have less than a 

10 percent difference (%D) between sample results from the undiluted (parent) sample and results 

associated with the same sample analyzed with a five-fold dilution. 

Sample DUP-5 were used in the serial dilution analysis. All analytes associated with the serial dilution 

analysis exhibited acceptable %Ds. 

9. System Performance and Overall Assessment 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in 

this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR METALS 

Metals: SW-846 6020B Reported
Performance 
Acceptable Not 

RequiredNo Yes No Yes

Inductively Coupled Plasma - Mass Spectrometry (ICP-MS) 

Tier II Validation

Holding Times X X 

RLs (Units) X X 

Blanks 

A. Instrument Blanks X X 

B.  Method Blanks X X 

C.   Equipment and/or Field Blanks X X 

Matrix Spike (MS) Accuracy (%R) X X 

Matrix Spike Duplicate (MSD) %R X X 

MS/MSD Precision (RPD) X X 

Laboratory Control Sample (LCS) %R X X 

Laboratory Control Sample Duplicate (LCSD) %R X X 

LCS/LCSD RPD X X 

Laboratory Duplicate Sample RPD X X 

Field Duplicate Sample RPD X X 

ICP Serial Dilution %D X X 

Moisture Content X X 

Tier III Validation  

Initial Calibration Verification X X 

Continuing Calibration Verification  X X 

RL Standard Recovery X X 

ICP Interference Check X X 

ICP-MS Internal Standards X X 

Transcription/calculations acceptable  X X 

Raw Data X X 

Reporting limits adjusted to reflect sample dilutions X X 

Notes: 
%R = percent recovery 
RPD = relative percent difference 
%D = difference 
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RADIOLOGICAL ANALYSES 

1. Holding Times 

The specified holding times for the following methods are presented in the following table. 

Method Matrix Holding Time Preservation 

USEPA 901.1 Soil None specified None specified 

USEPA 903.0 Water None specified None specified 

All samples were analyzed within the specified holding time criteria. 

2. Blank Contamination 

QA blanks (i.e. laboratory analytical method blanks and equipment rinse blanks) are prepared to identify 

any contamination that may have been introduced into the samples during sample preparation or field 

activity. Method blanks measure laboratory contamination. Rinse blanks measure contamination of 

samples during field operations. 

Blank results are verified to be accurately reported, and to confirm that tolerance limits (+/- 2 standard 

deviations/sigma) were not exceeded and are less than the RLs specified in the QAPP (ARCADIS 2018). 

Sample results less than five times the associated blank concentration are qualified as not detected (UB). 

For blanks to be considered not applicable, verify that net blank results are less than the associated 

uncertainty by evaluating the blank results based on the following three criteria:  

1. The blank result is less than the uncertainty and the minimum detectable concentration (MDC). 

2. The blank result has an uncertainty greater than the result (or indistinguishable from background), or the 

blank result falls between the uncertainty and the MDC. 

3. The blank result is greater than the uncertainty and the MDC but is less than 1.65 times the 

uncertainty. Contamination is suspected when the net blank result is greater than the 1.65 times the 

uncertainty. 

If any of these criteria is true, the blank is considered non-detect. If the blank QC results fall outside the 

appropriate tolerance limits or if the net blank results are not less than the associated uncertainty, the 

following equation for normalized absolute difference (NAD) should be used to determine the effect of 

possible blank contamination on the sample results. 

)(U+)(U

|Blank-Sample|
=differenceabsoluteNormalized

2
Blank

2
Sample

kMethodBlan

Where: 
USample = uncertainty of the sample 
UBlank = uncertainty of the blank 
Sample = concentration of isotope in sample 
Blank = concentration of isotope in blank 

Blank qualifications due to NAD exceedances are summarized in the following table. 
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Normalized Absolute Difference Qualification

> 2.58 None 

NAD > 1.96 but < 2.58 J 

NAD < 1.96 J* 

Note:
* Minimally the result should be qualified as estimated, J; however, if other quality indicators are deficient, the 
validator may determine the result should be qualified as rejected, ("R").

If the blank result exceeds the control limits, individual sample results may still be reportable if results are 

less than the MDC or greater than 10 times the blank result. Relative sizes of the sample and blank 

aliquots must be factored when making this determination (raw counts). In accordance with the QAPP, if 

radium-226 is detected using Method 901.1 in a blank at > 0.5 or < -0.5 picoCurie per gram (pCi/g), all 

sample results are qualified as not detected (UB), and if radium-226 is detected using Method 903.0 in a 

blank at > 2.3 or < -2.3 picoCurie per liter (pCi/L), all sample results are qualified as not detected (UB). 

The blanks associated with the samples were determined to be not detected for all analytes; therefore, 

detected sample results are not associated with blank contamination. 

3. Calibration 

Satisfactory instrument calibration (efficiency, energy, and full width-half-maximum resolution [FW-HM]) is 

established to provide that the instrument can produce acceptable quantitative data throughout an 

experimental sequence. To assure satisfactory instrument performance, an initial source calibration is 

performed and thereafter is verified annually. Additionally, background counts and daily continuing 

calibration verification (CCV) checks are performed.  

3.1 Annual Calibration Verification 

A minimum of three radionuclides representative of the initial calibration energy range (low, mid, high) 

must be used to verify the calibration. The verification source of the radionuclides must be within 3 sigma 

of the known radionuclide concentration for verification to be acceptable. Calibration must be verified 

annually. 

3.2 Background Assessment

Every month (or within 30 days of sample analysis) or weekly, an extended background count will be 

completed. For each detector, current background counts are compared to previous background count 

reports to determine if contamination is present; results must be within a +/- 3 sigma range. The prior 

background is used for sample analysis. 

3.3 Daily Continuing Calibration Verification Checks

Prior to use, a CCV check source is counted for 5 minutes to determine detector function, assessing the 

energy, efficiency (activity) and FW-HM resolution calibrations. QC criteria/the control limits are: 

• Energy: +/- 0.05 percent (from the known peak energy) 

• Efficiency (activity): +/- 3.0 sigma or 5 percent (total allowable deviation from count source) 

• Resolution (FW-HM): < 3.0 kilo electron volt (keV) at 1,332 keV (measured as a ratios of source 

check peak resolution versus the calibrated-defined resolution). 
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In addition to the above checks, a daily background assessment is performed on each detector. The daily 

background assessment determines the gross area of the background to check for contamination. The 

QC criteria/control limit is counts within +/- 3 sigma. 

The initial source calibration, annual calibration verification, weekly background and daily CCV checks, 

and daily background were within the control criteria.  

4. Laboratory Duplicate Sample Analysis 

Laboratory duplicate sample data are used to assess the precision of the analytical method. 

The laboratory duplicate sample relative percent difference (RPD) control limit of 64 percent is applied 

when the average of the parent and duplicate sample concentrations are at least 1 pCi/g for soil matrices, 

or 5 pCi/L for water matrices, and the duplicate error ratio (DER) must be no greater than 3. When the 

average of the results is less than 1 pCi/g for soil matrices or 5 pCi/L for water matrices, the difference 

between the results must be less than 0.6 pCi/g or 3.2 pCi/L (appropriately). 

Samples DUP-5 and DUP-6 were used in the laboratory duplicate sample analyses. All analytes 

associated with laboratory duplicate sample RPDs and DERs were within the control limit. 

5. Laboratory Control Sample Analysis 

Laboratory control sample (LCS) analysis is used to assess the accuracy of the analytical method 

independent of matrix interferences. The analytes associated with the LCS analysis must exhibit 

recoveries between the control limits of 55 and 145 percent. 

The LCS analysis exhibited recoveries within the control limits. 

6. Field Duplicate Sample Analysis 

The field duplicate sample analysis is used to assess the overall precision of the field sampling 

procedures and analytical method. For results greater than five times the MDC, a control limit of 50 

percent for soil matrices is applied to the RPD between the parent and field duplicate sample results. If 

the parent and field duplicate sample results are less than five times the RL, for soil matrices a control 

limit of three times the MDC is applied to the difference between the results. 

The field duplicate sample results are summarized in the following table. 

Sample / 
Field Duplicate Sample Analyte

Sample 
Result

Duplicate 
Result RPD

AB03-MS01-01 / DUP-5 

Actinium-228 3.7 2.9 24.2 % 

Bismuth-212  U 3.22 Acceptable 

Bismuth-214 50.9 7.65 147.7 % 

Lead-212 2.58 2.88 11.0 % 

Lead-214 49.8 8.39 142.3 % 

Potassium-40 9.51 9.17 3.6 % 

Radium-226 50.9 7.65 147.7 % 

Thallium-208 0.992 0.87 13.1 % 

Thorium-234 5.29 3.77 33.6 % 

AB03-MS02-02 / DUP-6 
Actinium-228 1.81 2.33 25.1 % 

Bismuth-212 2.83 2.50 12.4 % 
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Sample / 
Field Duplicate Sample Analyte

Sample 
Result

Duplicate 
Result RPD

AB03-MS02-02 / DUP-6 

Bismuth-214 0.547 0.720 27.3 % 

Lead-212 2.19 2.31 5.3 % 

Lead-214 0.939 0.756 21.6 % 

Potassium-40 7.94 8.09 1.9 % 

Radium-226 0.547 0.720 27.3 % 

Thallium-208 0.768 0.763 0.7 % 

  Notes: U = Not detected 
J = Estimated (result is < RL) 

The field duplicate samples exhibited acceptable results except the bismuth-214, lead-214, and radium-

226 results for AB03-MS01-01 and DUP-5 exhibited RPDs greater than the control limit. Therefore, the 

bismuth-214, lead-214, and radium-226 results for AB03-MS01-01 and DUP-5 were qualified as 

estimated. 

7. Isotope Identification 

Sample results are qualified as non-detects if either of the following criteria are true: 

1. Sample result is less than the uncertainty and the MDC. 

2. Sample result has an uncertainty greater than the result (or indistinguishable from background) or the 

result is between the uncertainty and the MDC. 

If the sample result is less than the MDC and the result is less than the RL (0.5 pCi/g) the result is 

qualified as non-detect (U). If the result is less than the MDC and greater than the RL, the result is 

reported as estimated non-detect (UJ). 

Quantitative uncertainty is associated with sample results less than 1pCi/g and a reported uncertainty 

standard deviation greater than 0.15 pCi/g or results greater than 1 pCi/g with a reported uncertainty 

standard deviation greater than 0.15 times the result. These results are qualified "Q". 

No sample results were reported as detections but determined to be non-detect during validation. Sample 

results exhibiting quantitative uncertainty greater than the control limits and qualified "Q" are presented in 

the following table. 

Sample Analyte Result Uncertainty MDC 

AB03-MB01-01 
Bismuth-212 1.86 0.918 0.889 

Thorium-234 1.88 0.908 1.35 

AB03-MB04-01 Uranium-235 2.22 0.699 0.863 

AB03-MB05-01 
Actinium-228 1.04 0.375 0.320 

Thorium-234 1.32 0.786 1.11 

AB03-MB05-02 Thorium-234 1.67 0.662 1.10 

AB03-MS01-01 Thorium-234 5.29 2.26 3.51 

AB03-MS01-02 Bismuth-212 3.15 0.97 0.753 

AB03-MS02-02 Bismuth-212 2.83 0.929 0.678 

AB03-MS03-02 Thorium-234 2.27 0.961 1.57 

DUP-5 Bismuth-212 3.22 0.993 0.908 
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Sample Analyte Result Uncertainty MDC 

DUP-5 Thorium-234 3.77 1.25 1.83 

DUP-6 Bismuth-212 2.50 0.848 0.637 

8. System Performance and Overall Assessment 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in 

this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR RADIOLOGICAL ANALYSES 

Radiological: USEPA 901.1 Reported
Performance 
Acceptable

Not 
RequiredNo Yes No Yes 

Gamma Spectroscopy 

Tier II Validation  

Holding Times X X 

Reporting Limits (Units) X X 

Blanks 

  A. Method Blanks X X 

  B. Equipment and/or Field Blanks X X 

Laboratory Control Sample (LCS) Accuracy (%R) X X 

Laboratory Control Sample Duplicate (LCSD) %R X X 

LCS/LCSD Precision (RPD) X X 

Laboratory Duplicate Sample RPD X X 

Field Duplicate Sample RPD X X 

Isotope Identification X X 

Isotope Quantification X X 

Tier III Validation  

Initial Source Calibration  X X 

Annual Calibration Verification X X 

Background Assessment (Weekly) X X 

Daily Checks (CCV) and Background Assessment X X 

Transcription/Calculations Acceptable  X X 

Raw Data X X 

Note: 
%R = percent recovery 
RPD = relative percent difference 
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ANALYTICAL REPORT
Eurofins TestAmerica, St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

Laboratory Job ID: 160-34284-1
Laboratory Sample Delivery Group: AB03 RSE VD
Client Project/Site: Cameron Area Mine Sites - En Pro
Sampling Event: Spring 2019

For:
ARCADIS U.S., Inc.
200 S. Michigan Ave
Suite 2000
Chicago, Illinois 60604

Attn: Ms. Allison Wilding

Authorized for release by:
6/28/2019 1:09:23 PM

Ivan Vania, Project Manager II
(314)298-8566
ivan.vania@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.

1

2

3

4

5

6

7

8

9

10

11

https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/services-we-offer/ask-the-expert
http://www.testamericainc.com
mailto:ivan.vania@testamericainc.com


Table of Contents

Client: ARCADIS U.S., Inc.
Project/Site: Cameron Area Mine Sites - En Pro

Laboratory Job ID: 160-34284-1
SDG: AB03 RSE VD

Page 2 of 28

Cover Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Table of Contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Case Narrative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Chain of Custody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

Receipt Checklists . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Definitions/Glossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Method Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

Sample Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

Client Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

QC Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

QC Association Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

1

2

3

4

5

6

7

8

9

10

11



Case Narrative
Client: ARCADIS U.S., Inc. Job ID: 160-34284-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB03 RSE VD

Job ID: 160-34284-1

Laboratory: Eurofins TestAmerica, St. Louis

Narrative

CASE NARRATIVE

Client: ARCADIS U.S., Inc.

Project: Cameron Area Mine Sites - En Pro

Report Number: 160-34284-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

Eurofins TestAmerica, St. Louis attests to the validity of the laboratory data generated by Eurofins TestAmerica facilities reported herein.  
All analyses performed by Eurofins TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC 

procedures described in the application methods.  Eurofins TestAmerica’s operations groups have reviewed the data for compliance with 
the laboratory QA/QC plan, and data have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an ""as received"" basis unless otherwise indicated by the presence of a 
% solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 

sample-specific unless otherwise stated elsewhere in this narrative.

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 
receipt.

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report.

This laboratory report is confidential and is intended for the sole use of Eurofins TestAmerica and its client.

RECEIPT
The samples were received on 5/22/2019 1:36 PM; the samples arrived in good condition, properly preserved and, where required, on ice.  

The temperatures of the 8 coolers at receipt time were 0.0º C, 0.9º C, 1.3º C, 19.0º C, 19.0º C, 19.0º C, 19.0º C and 19.0º C.

METALS ICP/MS

Samples AB03-MB01-01 (160-34284-1), AB03-MB02-01 (160-34284-2), AB03-MB03-01 (160-34284-3), AB03-MB03-02 (160-34284-4), 
AB03-MB04-01 (160-34284-5), AB03-MB04-02 (160-34284-6), AB03-MB05-01 (160-34284-7), AB03-MB05-02 (160-34284-8), 

Eurofins TestAmerica, St. Louis
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Case Narrative
Client: ARCADIS U.S., Inc. Job ID: 160-34284-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB03 RSE VD

Job ID: 160-34284-1 (Continued)

Laboratory: Eurofins TestAmerica, St. Louis (Continued)

AB03-MS01-01 (160-34284-9), AB03-MS01-02 (160-34284-10), AB03-MS02-01 (160-34284-11), AB03-MS02-02 (160-34284-12), 

AB03-MS03-01 (160-34284-13), AB03-MS03-02 (160-34284-14), DUP-5 (160-34284-15) and DUP-6 (160-34284-16) were analyzed for 
Metals ICP/MS in accordance with SW 846. The samples were prepared on 06/06/2019 and analyzed on 06/14/2019 and 06/18/2019. 

Preparation Batches 160-431090 and 160-431090, Analytical Batch 160-431746:
The continuing calibration verification (CCV) associated with batch 160-431746 recovered above the upper control limit for molybdenum.  

The CCV only brackets the method blank, which was non-detects for the affected analyte; therefore, the data was reported:  (CCV 
160-431746/13).  

Due to linear range check (LRC) failures, the linear range for arsenic has been lowered to the concentration of the highest calibration 
standard (200ppb).  The MS and MSD were above the linear range, but were within acceptable recovery limits:  DUP-5 

(160-34284-15[MS]), DUP-5 (160-34284-15[MSD]), DUP-6 (160-34284-16[MS]), and DUP-6 (160-34284-16[MSD]).
  

The serial dilution performed for the following samples associated with batch 160-431935 was outside control limits for vanadium.  The 

majority of elements were within acceptable limits, indicating a possible matrix interference:  (160-34280-B-19-A SD). 

The matrix spike / matrix spike duplicate (MS/MSD) recoveries for preparation batch 160-431089 and analytical batch 160-431935 were 

outside control limits for vanadium.  Sample matrix interference and/or non-homogeneity are suspected  because the associated 
laboratory control sample (LCS) recovery was within acceptance limits:  (160-34280-A-19-C MS) and (160-34280-A-19-D MSD). 

The post digestion spike % recovery for uranium associated with batch 160-431935 was not calculated due to a high concentration of this 
element in the original sample:  (160-34280-B-19-A PDS). 

The matrix spike / matrix spike duplicate (MS/MSD) recoveries for preparation batch 160-431089 and analytical batch 160-431935 were 
outside control limits for vanadium.  Sample matrix interference and/or non-homogeneity are suspected  because the associated 
laboratory control sample (LCS) recovery was within acceptance limits:  (160-34280-A-21-C MS) and (160-34280-A-21-D MSD).

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

PERCENT SOLIDS
Samples AB03-MB01-01 (160-34284-1), AB03-MB02-01 (160-34284-2), AB03-MB03-01 (160-34284-3), AB03-MB03-02 (160-34284-4), 
AB03-MB04-01 (160-34284-5), AB03-MB04-02 (160-34284-6), AB03-MB05-01 (160-34284-7), AB03-MB05-02 (160-34284-8), 

AB03-MS01-01 (160-34284-9), AB03-MS01-02 (160-34284-10), AB03-MS02-01 (160-34284-11), AB03-MS02-02 (160-34284-12), 
AB03-MS03-01 (160-34284-13), AB03-MS03-02 (160-34284-14), DUP-5 (160-34284-15) and DUP-6 (160-34284-16) were analyzed for 
percent solids in accordance with EPA Method 160.3 MOD. The samples were analyzed on 05/28/2019. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

RADIUM-226 BY GAMMA SPEC (21 DAY INGROWTH)

Samples AB03-MB01-01 (160-34284-1), AB03-MB02-01 (160-34284-2), AB03-MB03-01 (160-34284-3), AB03-MB03-02 (160-34284-4), 
AB03-MB04-01 (160-34284-5), AB03-MB04-02 (160-34284-6), AB03-MB05-01 (160-34284-7), AB03-MB05-02 (160-34284-8), 

AB03-MS01-01 (160-34284-9), AB03-MS01-02 (160-34284-10), AB03-MS02-01 (160-34284-11), AB03-MS02-02 (160-34284-12), 
AB03-MS03-01 (160-34284-13), AB03-MS03-02 (160-34284-14), DUP-5 (160-34284-15) and DUP-6 (160-34284-16) were analyzed for 

Radium-226 by gamma spec (21 day ingrowth) in accordance with EPA 901.1. The samples were leached on 05/28/2019, prepared on 

05/30/2019 and analyzed on 06/20/2019 and 06/21/2019. 

Preparation Batch 160-430296:
Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 

sample-specific unless otherwise stated elsewhere in this narrative.  Radiochemistry sample results are reported with the count 

date/time applied as the Activity Reference Date:  AB03-MB01-01 (160-34284-1), AB03-MB02-01 (160-34284-2), AB03-MB03-01 
(160-34284-3), AB03-MB03-02 (160-34284-4), AB03-MB04-01 (160-34284-5), AB03-MB04-02 (160-34284-6), AB03-MB05-01 

(160-34284-7), AB03-MB05-02 (160-34284-8), AB03-MS01-01 (160-34284-9), AB03-MS01-02 (160-34284-10), AB03-MS02-01 
(160-34284-11), AB03-MS02-02 (160-34284-12), AB03-MS03-01 (160-34284-13), AB03-MS03-02 (160-34284-14), DUP-5 (160-34284-15), 

DUP-5 (160-34284-15[DU]), DUP-6 (160-34284-16), DUP-6 (160-34284-16[DU]), (LCS 160-430296/2-A), and (MB 160-430296/1-A).

Eurofins TestAmerica, St. Louis
Page 4 of 28

1

2

3

4

5

6

7

8

9

10

11



Case Narrative
Client: ARCADIS U.S., Inc. Job ID: 160-34284-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB03 RSE VD

Job ID: 160-34284-1 (Continued)

Laboratory: Eurofins TestAmerica, St. Louis (Continued)

For samples AB03-MB01-01 (160-34284-1), AB03-MB02-01 (160-34284-2), AB03-MB03-01 (160-34284-3), AB03-MB03-02 (160-34284-4), 
AB03-MB04-01 (160-34284-5), AB03-MB04-02 (160-34284-6), AB03-MB05-01 (160-34284-7), AB03-MB05-02 (160-34284-8), 

AB03-MS01-01 (160-34284-9), AB03-MS01-02 (160-34284-10), AB03-MS02-01 (160-34284-11), AB03-MS02-02 (160-34284-12), 

AB03-MS03-01 (160-34284-13), AB03-MS03-02 (160-34284-14), DUP-5 (160-34284-15), DUP-5 (160-34284-15[DU]), DUP-6 
(160-34284-16), DUP-6 (160-34284-16[DU]), (LCS 160-430296/2-A), and (MB 160-430296/1-A) many isotopes requested for analysis do 

not have any gamma emissions, or the gamma emissions they do have are very poor.  Often, such analytes are reported by gamma 
spectrometry assuming secular equilibrium with a longer-lived parent.  The client should ensure that such inference is acceptable for their 

sample based upon process knowledge.  The following assumptions were made for this report:

Inferred    Reported

From        to

Nuclide     Nuclide

Th-234      Pa-234

Th-234      U-238

Pb-210      Po-210

Pb-210      Bi-210

Cs-137      Ba-137m

Po-216      Pb-212

Xe-131m     Xe-131

Sb-125      Te-125m

Ag-108m     Ag-108

Rh-106      Ru-106

Pb-212      Th-228

Pb-212      Ra-224

U-235       Th-231

Ac-228      Th-232

Ac-228      Ra-228

Th-227      Ra-223

Th-227      Ac-227

Th-227      Bi-214

Th-227      Pb-211

Bi-214      Ra-226

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Eurofins TestAmerica, St. Louis
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Login Sample Receipt Checklist

Client: ARCADIS U.S., Inc. Job Number: 160-34284-1

SDG Number: AB03 RSE VD

Login Number: 34284

Question Answer Comment

Creator: Vania, Ivan H

List Source: Eurofins TestAmerica, St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice. non-rad received on ice

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

N/ASample bottles are completely filled.

N/ASample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

N/AMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

Eurofins TestAmerica, St. Louis
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Definitions/Glossary
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Qualifiers

Metals
Qualifier Description

^ ICV,CCV,ICB,CCB, ISA, ISB, CRI, CRA, DLCK or MRL standard: Instrument related QC is outside acceptance limits.

Qualifier

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Rad
Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Rad TICs
Qualifier Description

F Duplicate RPD exceeds the control limit

Qualifier

Glossary
These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

Eurofins TestAmerica, St. Louis
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Method Summary
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method Method Description LaboratoryProtocol

SW8466020B Metals (ICP/MS) TAL SL

EPAMoisture Percent Moisture TAL SL

EPA901.1 Radium-226 & Other Gamma Emitters (GS) TAL SL

SW8463050B Preparation,  Metals TAL SL

NoneDry and Grind Preparation, Dry and Grind TAL SL

NoneFill_Geo-21 Fill Geometry, 21-Day In-Growth TAL SL

Protocol References:

EPA = US Environmental Protection Agency

None = None

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Eurofins TestAmerica, St. Louis
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Sample Summary
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID Client Sample ID ReceivedCollectedMatrix Asset ID

160-34284-1 AB03-MB01-01 Solid 05/14/19 14:35 05/22/19 13:36

160-34284-2 AB03-MB02-01 Solid 05/14/19 15:20 05/22/19 13:36

160-34284-3 AB03-MB03-01 Solid 05/14/19 15:35 05/22/19 13:36

160-34284-4 AB03-MB03-02 Solid 05/14/19 15:50 05/22/19 13:36

160-34284-5 AB03-MB04-01 Solid 05/14/19 15:00 05/22/19 13:36

160-34284-6 AB03-MB04-02 Solid 05/14/19 15:20 05/22/19 13:36

160-34284-7 AB03-MB05-01 Solid 05/14/19 15:10 05/22/19 13:36

160-34284-8 AB03-MB05-02 Solid 05/14/19 15:05 05/22/19 13:36

160-34284-9 AB03-MS01-01 Solid 05/14/19 09:45 05/22/19 13:36

160-34284-10 AB03-MS01-02 Solid 05/14/19 09:56 05/22/19 13:36

160-34284-11 AB03-MS02-01 Solid 05/14/19 10:20 05/22/19 13:36

160-34284-12 AB03-MS02-02 Solid 05/14/19 10:30 05/22/19 13:36

160-34284-13 AB03-MS03-01 Solid 05/14/19 10:45 05/22/19 13:36

160-34284-14 AB03-MS03-02 Solid 05/14/19 11:00 05/22/19 13:36

160-34284-15 DUP-5 Solid 05/14/19 00:00 05/22/19 13:36

160-34284-16 DUP-6 Solid 05/14/19 00:00 05/22/19 13:36
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Client Sample Results
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34284-1Client Sample ID: AB03-MB01-01
Matrix: SolidDate Collected: 05/14/19 14:35

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.67

(2σ+/-)

0.300

(2σ+/-)

106/20/19 21:5905/30/19 16:41pCi/g0.1710.500

RL MDC

0.245

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/20/19 21:59 11.350.9080.8841.88Thorium-234

Ac-228 1.96 0.318 0.376 0.169 pCi/g 05/30/19 16:41 06/20/19 21:59 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.86 0.898 0.918 0.889 pCi/g 05/30/19 16:41 06/20/19 21:59 1

Bi-214 1.67 0.245 0.300 0.171 pCi/g 05/30/19 16:41 06/20/19 21:59 1

K-40 16.0 1.90 2.51 0.580 pCi/g 05/30/19 16:41 06/20/19 21:59 1

Pb-212 1.54 0.169 0.261 0.164 pCi/g 05/30/19 16:41 06/20/19 21:59 1

Pb-214 1.93 0.239 0.312 0.205 pCi/g 05/30/19 16:41 06/20/19 21:59 1

Tl-208 0.478 0.112 0.123 0.100 pCi/g 05/30/19 16:41 06/20/19 21:59 1

Lab Sample ID: 160-34284-1Client Sample ID: AB03-MB01-01
Matrix: SolidDate Collected: 05/14/19 14:35

Percent Solids: 94.9Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.0 0.95 0.38 mg/Kg ☼ 06/06/19 12:36 06/18/19 06:49 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.47 0.19 mg/Kg 06/06/19 12:36 06/18/19 06:49 2☼Molybdenum 0.35 J

0.47 0.30 mg/Kg 06/06/19 12:36 06/18/19 06:49 2☼Selenium 2.6

0.095 0.038 mg/Kg 06/06/19 12:36 06/18/19 06:49 2☼Uranium 4.0

0.95 0.38 mg/Kg 06/06/19 12:36 06/18/19 06:49 2☼Vanadium 34

Lab Sample ID: 160-34284-2Client Sample ID: AB03-MB02-01
Matrix: SolidDate Collected: 05/14/19 15:20

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.80

(2σ+/-)

0.310

(2σ+/-)

106/20/19 22:2505/30/19 16:41pCi/g0.1750.500

RL MDC

0.248

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/20/19 22:25 12.770.8210.813U0.983Thorium-234

Ac-228 1.64 0.275 0.322 0.228 pCi/g 05/30/19 16:41 06/20/19 22:25 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.80 0.248 0.310 0.175 pCi/g 05/30/19 16:41 06/20/19 22:25 1

K-40 14.8 1.72 2.29 0.818 pCi/g 05/30/19 16:41 06/20/19 22:25 1

Pb-212 1.08 0.171 0.221 0.217 pCi/g 05/30/19 16:41 06/20/19 22:25 1

Pb-214 2.20 0.240 0.332 0.215 pCi/g 05/30/19 16:41 06/20/19 22:25 1

Tl-208 0.518 0.100 0.114 0.0769 pCi/g 05/30/19 16:41 06/20/19 22:25 1
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Client Sample Results
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34284-2Client Sample ID: AB03-MB02-01
Matrix: SolidDate Collected: 05/14/19 15:20

Percent Solids: 93.9Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.5 1.0 0.40 mg/Kg ☼ 06/06/19 12:36 06/18/19 06:56 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 06/06/19 12:36 06/18/19 06:56 2☼Molybdenum 0.27 J

0.50 0.32 mg/Kg 06/06/19 12:36 06/18/19 06:56 2☼Selenium 2.3

0.10 0.040 mg/Kg 06/06/19 12:36 06/18/19 06:56 2☼Uranium 4.5

1.0 0.40 mg/Kg 06/06/19 12:36 06/18/19 06:56 2☼Vanadium 40

Lab Sample ID: 160-34284-3Client Sample ID: AB03-MB03-01
Matrix: SolidDate Collected: 05/14/19 15:35

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.11

(2σ+/-)

0.221

(2σ+/-)

106/20/19 22:3505/30/19 16:41pCi/g0.1400.500

RL MDC

0.188

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/20/19 22:35 11.080.6820.6332.28Thorium-234

Ac-228 1.41 0.225 0.267 0.129 pCi/g 05/30/19 16:41 06/20/19 22:35 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.11 0.188 0.221 0.140 pCi/g 05/30/19 16:41 06/20/19 22:35 1

K-40 15.9 1.70 2.35 0.800 pCi/g 05/30/19 16:41 06/20/19 22:35 1

Pb-212 1.36 0.137 0.223 0.124 pCi/g 05/30/19 16:41 06/20/19 22:35 1

Pb-214 1.22 0.172 0.214 0.129 pCi/g 05/30/19 16:41 06/20/19 22:35 1

Tl-208 0.507 0.0968 0.110 0.0750 pCi/g 05/30/19 16:41 06/20/19 22:35 1

Lab Sample ID: 160-34284-3Client Sample ID: AB03-MB03-01
Matrix: SolidDate Collected: 05/14/19 15:35

Percent Solids: 95.1Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.9 1.0 0.40 mg/Kg ☼ 06/06/19 12:36 06/18/19 07:03 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 06/06/19 12:36 06/18/19 07:03 2☼Molybdenum 0.28 J

0.50 0.32 mg/Kg 06/06/19 12:36 06/18/19 07:03 2☼Selenium 2.1

0.10 0.040 mg/Kg 06/06/19 12:36 06/18/19 07:03 2☼Uranium 6.3

1.0 0.40 mg/Kg 06/06/19 12:36 06/18/19 07:03 2☼Vanadium 38

Lab Sample ID: 160-34284-4Client Sample ID: AB03-MB03-02
Matrix: SolidDate Collected: 05/14/19 15:50

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.04

(2σ+/-)

0.234

(2σ+/-)

106/21/19 02:3705/30/19 16:41pCi/g0.2270.500

RL MDC

0.209

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/21/19 02:37 11.350.8210.7542.93Thorium-234
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Client Sample Results
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34284-4Client Sample ID: AB03-MB03-02
Matrix: SolidDate Collected: 05/14/19 15:50

Date Received: 05/22/19 13:36

Ac-228 1.71 0.309 0.355 0.238 pCi/g 05/30/19 16:41 06/21/19 02:37 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.04 0.209 0.234 0.227 pCi/g 05/30/19 16:41 06/21/19 02:37 1

K-40 18.1 2.12 2.80 0.654 pCi/g 05/30/19 16:41 06/21/19 02:37 1

Pb-212 1.42 0.149 0.210 0.127 pCi/g 05/30/19 16:41 06/21/19 02:37 1

Pb-214 1.36 0.205 0.247 0.173 pCi/g 05/30/19 16:41 06/21/19 02:37 1

Tl-208 0.477 0.0886 0.101 0.0584 pCi/g 05/30/19 16:41 06/21/19 02:37 1

Lab Sample ID: 160-34284-4Client Sample ID: AB03-MB03-02
Matrix: SolidDate Collected: 05/14/19 15:50

Percent Solids: 96.1Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.1 1.0 0.40 mg/Kg ☼ 06/06/19 12:36 06/18/19 07:09 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 06/06/19 12:36 06/18/19 07:09 2☼Molybdenum 0.32 J

0.50 0.32 mg/Kg 06/06/19 12:36 06/18/19 07:09 2☼Selenium 2.1

0.10 0.040 mg/Kg 06/06/19 12:36 06/18/19 07:09 2☼Uranium 9.1

1.0 0.40 mg/Kg 06/06/19 12:36 06/18/19 07:09 2☼Vanadium 38

Lab Sample ID: 160-34284-5Client Sample ID: AB03-MB04-01
Matrix: SolidDate Collected: 05/14/19 15:00

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 4.96

(2σ+/-)

0.678

(2σ+/-)

106/21/19 02:3905/30/19 16:41pCi/g0.2400.500

RL MDC

0.440

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/21/19 02:39 12.223.111.8422.5Thorium-234

Ac-228 1.87 0.369 0.415 0.302 pCi/g 05/30/19 16:41 06/21/19 02:39 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 4.96 0.440 0.678 0.240 pCi/g 05/30/19 16:41 06/21/19 02:39 1

K-40 17.9 2.34 2.97 1.09 pCi/g 05/30/19 16:41 06/21/19 02:39 1

Pb-212 1.28 0.176 0.241 0.194 pCi/g 05/30/19 16:41 06/21/19 02:39 1

Pb-214 5.54 0.399 0.700 0.290 pCi/g 05/30/19 16:41 06/21/19 02:39 1

Tl-208 0.439 0.125 0.133 0.124 pCi/g 05/30/19 16:41 06/21/19 02:39 1

U-235 2.22 0.661 0.699 0.863 pCi/g 05/30/19 16:41 06/21/19 02:39 1

Lab Sample ID: 160-34284-5Client Sample ID: AB03-MB04-01
Matrix: SolidDate Collected: 05/14/19 15:00

Percent Solids: 95.2Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.2 0.93 0.37 mg/Kg ☼ 06/06/19 12:36 06/18/19 07:16 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.46 0.19 mg/Kg 06/06/19 12:36 06/18/19 07:16 2☼Molybdenum 0.50

0.46 0.30 mg/Kg 06/06/19 12:36 06/18/19 07:16 2☼Selenium 2.0

0.093 0.037 mg/Kg 06/06/19 12:36 06/18/19 07:16 2☼Uranium 42
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Client Sample Results
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34284-5Client Sample ID: AB03-MB04-01
Matrix: SolidDate Collected: 05/14/19 15:00

Percent Solids: 95.2Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 33 0.93 0.37 mg/Kg ☼ 06/06/19 12:36 06/18/19 07:16 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-34284-6Client Sample ID: AB03-MB04-02
Matrix: SolidDate Collected: 05/14/19 15:20

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 5.00

(2σ+/-)

0.655

(2σ+/-)

106/21/19 02:3705/30/19 16:41pCi/g0.2230.500

RL MDC

0.398

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/21/19 02:37 11.891.481.286.64Thorium-234

Ac-228 1.50 0.338 0.371 0.269 pCi/g 05/30/19 16:41 06/21/19 02:37 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 5.00 0.398 0.655 0.223 pCi/g 05/30/19 16:41 06/21/19 02:37 1

K-40 19.0 2.16 2.91 0.903 pCi/g 05/30/19 16:41 06/21/19 02:37 1

Pb-212 1.08 0.166 0.217 0.215 pCi/g 05/30/19 16:41 06/21/19 02:37 1

Pb-214 5.10 0.311 0.614 0.227 pCi/g 05/30/19 16:41 06/21/19 02:37 1

Tl-208 0.464 0.115 0.125 0.0986 pCi/g 05/30/19 16:41 06/21/19 02:37 1

Lab Sample ID: 160-34284-6Client Sample ID: AB03-MB04-02
Matrix: SolidDate Collected: 05/14/19 15:20

Percent Solids: 95.8Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 0.75 J 0.97 0.39 mg/Kg ☼ 06/06/19 12:36 06/18/19 07:23 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 06/06/19 12:36 06/18/19 07:23 2☼Molybdenum 0.39 J

0.48 0.31 mg/Kg 06/06/19 12:36 06/18/19 07:23 2☼Selenium 1.1

0.097 0.039 mg/Kg 06/06/19 12:36 06/18/19 07:23 2☼Uranium 21

0.97 0.39 mg/Kg 06/06/19 12:36 06/18/19 07:23 2☼Vanadium 28

Lab Sample ID: 160-34284-7Client Sample ID: AB03-MB05-01
Matrix: SolidDate Collected: 05/14/19 15:10

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.714

(2σ+/-)

0.207

(2σ+/-)

106/21/19 02:3605/30/19 16:41pCi/g0.1650.500

RL MDC

0.193

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/21/19 02:36 11.110.7860.7721.32Thorium-234

Ac-228 1.04 0.360 0.375 0.320 pCi/g 05/30/19 16:41 06/21/19 02:36 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.714 0.193 0.207 0.165 pCi/g 05/30/19 16:41 06/21/19 02:36 1

K-40 17.6 2.16 2.82 0.726 pCi/g 05/30/19 16:41 06/21/19 02:36 1
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Client Sample Results
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34284-7Client Sample ID: AB03-MB05-01
Matrix: SolidDate Collected: 05/14/19 15:10

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Pb-212 1.64 0.172 0.273 0.137 pCi/g 05/30/19 16:41 06/21/19 02:36 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Pb-214 0.963 0.152 0.182 0.170 pCi/g 05/30/19 16:41 06/21/19 02:36 1

Tl-208 0.566 0.0991 0.115 0.0573 pCi/g 05/30/19 16:41 06/21/19 02:36 1

Lab Sample ID: 160-34284-7Client Sample ID: AB03-MB05-01
Matrix: SolidDate Collected: 05/14/19 15:10

Percent Solids: 94.1Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.1 0.96 0.39 mg/Kg ☼ 06/06/19 12:36 06/18/19 07:30 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 06/06/19 12:36 06/18/19 07:30 2☼Molybdenum 0.19 J

0.48 0.31 mg/Kg 06/06/19 12:36 06/18/19 07:30 2☼Selenium 2.6

0.096 0.039 mg/Kg 06/06/19 12:36 06/18/19 07:30 2☼Uranium 0.78

0.96 0.39 mg/Kg 06/06/19 12:36 06/18/19 07:30 2☼Vanadium 39

Lab Sample ID: 160-34284-8Client Sample ID: AB03-MB05-02
Matrix: SolidDate Collected: 05/14/19 15:05

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.29

(2σ+/-)

0.240

(2σ+/-)

106/21/19 02:3905/30/19 16:41pCi/g0.1520.500

RL MDC

0.199

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/21/19 02:39 11.100.6620.6351.67Thorium-234

Ac-228 1.38 0.238 0.276 0.141 pCi/g 05/30/19 16:41 06/21/19 02:39 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.29 0.199 0.240 0.152 pCi/g 05/30/19 16:41 06/21/19 02:39 1

K-40 15.5 1.60 2.25 0.620 pCi/g 05/30/19 16:41 06/21/19 02:39 1

Pb-212 1.44 0.137 0.231 0.114 pCi/g 05/30/19 16:41 06/21/19 02:39 1

Pb-214 1.61 0.171 0.239 0.162 pCi/g 05/30/19 16:41 06/21/19 02:39 1

Tl-208 0.490 0.0888 0.102 0.0693 pCi/g 05/30/19 16:41 06/21/19 02:39 1

Lab Sample ID: 160-34284-8Client Sample ID: AB03-MB05-02
Matrix: SolidDate Collected: 05/14/19 15:05

Percent Solids: 93.9Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.6 1.0 0.41 mg/Kg ☼ 06/06/19 12:36 06/18/19 07:36 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.51 0.20 mg/Kg 06/06/19 12:36 06/18/19 07:36 2☼Molybdenum 0.36 J

0.51 0.32 mg/Kg 06/06/19 12:36 06/18/19 07:36 2☼Selenium 2.6

0.10 0.041 mg/Kg 06/06/19 12:36 06/18/19 07:36 2☼Uranium 2.8

1.0 0.41 mg/Kg 06/06/19 12:36 06/18/19 07:36 2☼Vanadium 42
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Client Sample Results
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34284-9Client Sample ID: AB03-MS01-01
Matrix: SolidDate Collected: 05/14/19 09:45

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 50.9

(2σ+/-)

5.42

(2σ+/-)

106/21/19 02:4005/30/19 16:41pCi/g0.4860.500

RL MDC

1.20

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/21/19 02:40 13.512.262.185.29Thorium-234

Ac-228 3.70 0.746 0.836 0.831 pCi/g 05/30/19 16:41 06/21/19 02:40 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 50.9 1.20 5.42 0.486 pCi/g 05/30/19 16:41 06/21/19 02:40 1

K-40 9.51 2.64 2.81 2.49 pCi/g 05/30/19 16:41 06/21/19 02:40 1

Pb-210 29.0 6.33 7.19 7.90 pCi/g 05/30/19 16:41 06/21/19 02:40 1

Pb-212 2.58 0.341 0.478 0.488 pCi/g 05/30/19 16:41 06/21/19 02:40 1

Pb-214 49.8 1.08 5.29 0.784 pCi/g 05/30/19 16:41 06/21/19 02:40 1

Tl-208 0.992 0.268 0.288 0.272 pCi/g 05/30/19 16:41 06/21/19 02:40 1

Lab Sample ID: 160-34284-9Client Sample ID: AB03-MS01-01
Matrix: SolidDate Collected: 05/14/19 09:45

Percent Solids: 94.7Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.4 1.0 0.40 mg/Kg ☼ 06/06/19 12:36 06/18/19 07:43 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 06/06/19 12:36 06/18/19 07:43 2☼Molybdenum 2.1

0.50 0.32 mg/Kg 06/06/19 12:36 06/18/19 07:43 2☼Selenium 2.1

0.10 0.040 mg/Kg 06/06/19 12:36 06/18/19 07:43 2☼Uranium 3.4

1.0 0.40 mg/Kg 06/06/19 12:36 06/18/19 07:43 2☼Vanadium 24

Lab Sample ID: 160-34284-10Client Sample ID: AB03-MS01-02
Matrix: SolidDate Collected: 05/14/19 09:56

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.42

(2σ+/-)

0.275

(2σ+/-)

106/21/19 02:4205/30/19 16:41pCi/g0.1710.500

RL MDC

0.233

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/21/19 02:42 12.670.1440.144U-0.0205Thorium-234

Ac-228 2.63 0.318 0.416 0.276 pCi/g 05/30/19 16:41 06/21/19 02:42 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.15 0.914 0.970 0.753 pCi/g 05/30/19 16:41 06/21/19 02:42 1

Bi-214 1.42 0.233 0.275 0.171 pCi/g 05/30/19 16:41 06/21/19 02:42 1

K-40 7.96 1.34 1.56 0.905 pCi/g 05/30/19 16:41 06/21/19 02:42 1

Pb-212 1.96 0.219 0.335 0.273 pCi/g 05/30/19 16:41 06/21/19 02:42 1

Pb-214 1.39 0.204 0.250 0.220 pCi/g 05/30/19 16:41 06/21/19 02:42 1

Tl-208 0.881 0.131 0.160 0.101 pCi/g 05/30/19 16:41 06/21/19 02:42 1
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Client Sample Results
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34284-10Client Sample ID: AB03-MS01-02
Matrix: SolidDate Collected: 05/14/19 09:56

Percent Solids: 94.9Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.0 0.99 0.40 mg/Kg ☼ 06/06/19 12:36 06/18/19 08:10 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 06/06/19 12:36 06/18/19 08:10 2☼Molybdenum 0.32 J

0.50 0.32 mg/Kg 06/06/19 12:36 06/18/19 08:10 2☼Selenium 2.3

0.099 0.040 mg/Kg 06/06/19 12:36 06/18/19 08:10 2☼Uranium 1.3

0.99 0.40 mg/Kg 06/06/19 12:36 06/18/19 08:10 2☼Vanadium 25

Lab Sample ID: 160-34284-11Client Sample ID: AB03-MS02-01
Matrix: SolidDate Collected: 05/14/19 10:20

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.920

(2σ+/-)

0.220

(2σ+/-)

106/21/19 03:2405/30/19 16:41pCi/g0.1610.500

RL MDC

0.199

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/21/19 03:24 12.531.511.51U-0.0102Thorium-234

Ac-228 2.38 0.316 0.397 0.211 pCi/g 05/30/19 16:41 06/21/19 03:24 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.920 0.199 0.220 0.161 pCi/g 05/30/19 16:41 06/21/19 03:24 1

K-40 7.52 1.42 1.61 0.688 pCi/g 05/30/19 16:41 06/21/19 03:24 1

Pb-212 2.42 0.195 0.319 0.152 pCi/g 05/30/19 16:41 06/21/19 03:24 1

Pb-214 0.852 0.190 0.209 0.190 pCi/g 05/30/19 16:41 06/21/19 03:24 1

Tl-208 0.750 0.130 0.151 0.102 pCi/g 05/30/19 16:41 06/21/19 03:24 1

Lab Sample ID: 160-34284-11Client Sample ID: AB03-MS02-01
Matrix: SolidDate Collected: 05/14/19 10:20

Percent Solids: 94.7Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.0 0.89 0.35 mg/Kg ☼ 06/06/19 12:36 06/18/19 08:16 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.44 0.18 mg/Kg 06/06/19 12:36 06/18/19 08:16 2☼Molybdenum 0.37 J

0.44 0.28 mg/Kg 06/06/19 12:36 06/18/19 08:16 2☼Selenium 2.2

0.089 0.035 mg/Kg 06/06/19 12:36 06/18/19 08:16 2☼Uranium 0.86

0.89 0.35 mg/Kg 06/06/19 12:36 06/18/19 08:16 2☼Vanadium 56

Lab Sample ID: 160-34284-12Client Sample ID: AB03-MS02-02
Matrix: SolidDate Collected: 05/14/19 10:30

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.547

(2σ+/-)

0.187

(2σ+/-)

106/21/19 03:2405/30/19 16:41pCi/g0.2240.500

RL MDC

0.179

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/21/19 03:24 11.250.7660.763U0.654Thorium-234
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Client Sample Results
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34284-12Client Sample ID: AB03-MS02-02
Matrix: SolidDate Collected: 05/14/19 10:30

Date Received: 05/22/19 13:36

Ac-228 1.81 0.282 0.338 0.214 pCi/g 05/30/19 16:41 06/21/19 03:24 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.83 0.881 0.929 0.678 pCi/g 05/30/19 16:41 06/21/19 03:24 1

Bi-214 0.547 0.179 0.187 0.224 pCi/g 05/30/19 16:41 06/21/19 03:24 1

K-40 7.94 1.51 1.71 0.754 pCi/g 05/30/19 16:41 06/21/19 03:24 1

Pb-212 2.19 0.194 0.343 0.130 pCi/g 05/30/19 16:41 06/21/19 03:24 1

Pb-214 0.939 0.186 0.210 0.163 pCi/g 05/30/19 16:41 06/21/19 03:24 1

Tl-208 0.768 0.128 0.151 0.0823 pCi/g 05/30/19 16:41 06/21/19 03:24 1

Lab Sample ID: 160-34284-12Client Sample ID: AB03-MS02-02
Matrix: SolidDate Collected: 05/14/19 10:30

Percent Solids: 95.6Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.0 1.0 0.41 mg/Kg ☼ 06/06/19 12:39 06/14/19 03:54 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.52 0.21 mg/Kg 06/06/19 12:39 06/14/19 03:54 2☼Molybdenum 0.61

0.52 0.33 mg/Kg 06/06/19 12:39 06/14/19 03:54 2☼Selenium 1.6

0.10 0.041 mg/Kg 06/06/19 12:39 06/14/19 03:54 2☼Uranium 0.69

1.0 0.41 mg/Kg 06/06/19 12:39 06/14/19 03:54 2☼Vanadium 47

Lab Sample ID: 160-34284-13Client Sample ID: AB03-MS03-01
Matrix: SolidDate Collected: 05/14/19 10:45

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 5.89

(2σ+/-)

0.719

(2σ+/-)

106/21/19 06:0605/30/19 16:41pCi/g0.2110.500

RL MDC

0.378

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/21/19 06:06 11.611.020.9363.74Thorium-234

Ac-228 1.70 0.271 0.322 0.259 pCi/g 05/30/19 16:41 06/21/19 06:06 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 5.89 0.378 0.719 0.211 pCi/g 05/30/19 16:41 06/21/19 06:06 1

K-40 6.64 1.15 1.34 0.741 pCi/g 05/30/19 16:41 06/21/19 06:06 1

Pb-212 1.86 0.162 0.290 0.164 pCi/g 05/30/19 16:41 06/21/19 06:06 1

Pb-214 5.94 0.339 0.704 0.199 pCi/g 05/30/19 16:41 06/21/19 06:06 1

Tl-208 0.528 0.0972 0.112 0.0849 pCi/g 05/30/19 16:41 06/21/19 06:06 1

Lab Sample ID: 160-34284-13Client Sample ID: AB03-MS03-01
Matrix: SolidDate Collected: 05/14/19 10:45

Percent Solids: 94.6Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 6.4 0.95 0.38 mg/Kg ☼ 06/06/19 12:39 06/14/19 04:00 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 06/06/19 12:39 06/14/19 04:00 2☼Molybdenum 2.9

0.48 0.30 mg/Kg 06/06/19 12:39 06/14/19 04:00 2☼Selenium 2.9

0.095 0.038 mg/Kg 06/06/19 12:39 06/14/19 04:00 2☼Uranium 6.1
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Client Sample Results
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34284-13Client Sample ID: AB03-MS03-01
Matrix: SolidDate Collected: 05/14/19 10:45

Percent Solids: 94.6Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 36 0.95 0.38 mg/Kg ☼ 06/06/19 12:39 06/14/19 04:00 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-34284-14Client Sample ID: AB03-MS03-02
Matrix: SolidDate Collected: 05/14/19 11:00

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 4.23

(2σ+/-)

0.557

(2σ+/-)

106/21/19 03:2605/30/19 16:41pCi/g0.1900.500

RL MDC

0.343

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/21/19 03:26 11.570.9610.9272.27Thorium-234

Ac-228 2.02 0.342 0.399 0.287 pCi/g 05/30/19 16:41 06/21/19 03:26 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 4.23 0.343 0.557 0.190 pCi/g 05/30/19 16:41 06/21/19 03:26 1

K-40 5.69 1.18 1.32 0.640 pCi/g 05/30/19 16:41 06/21/19 03:26 1

Pb-212 1.73 0.180 0.287 0.178 pCi/g 05/30/19 16:41 06/21/19 03:26 1

Pb-214 4.82 0.297 0.582 0.228 pCi/g 05/30/19 16:41 06/21/19 03:26 1

Tl-208 0.567 0.113 0.127 0.0890 pCi/g 05/30/19 16:41 06/21/19 03:26 1

Lab Sample ID: 160-34284-14Client Sample ID: AB03-MS03-02
Matrix: SolidDate Collected: 05/14/19 11:00

Percent Solids: 95.5Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.3 1.0 0.40 mg/Kg ☼ 06/06/19 12:39 06/14/19 04:07 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 06/06/19 12:39 06/14/19 04:07 2☼Molybdenum 1.8

0.50 0.32 mg/Kg 06/06/19 12:39 06/14/19 04:07 2☼Selenium 2.1

0.10 0.040 mg/Kg 06/06/19 12:39 06/14/19 04:07 2☼Uranium 7.4

1.0 0.40 mg/Kg 06/06/19 12:39 06/14/19 04:07 2☼Vanadium 40

Lab Sample ID: 160-34284-15Client Sample ID: DUP-5
Matrix: SolidDate Collected: 05/14/19 00:00

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 7.65

(2σ+/-)

0.880

(2σ+/-)

106/21/19 03:2205/30/19 16:41pCi/g0.1630.500

RL MDC

0.377

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/21/19 03:22 11.831.251.183.77Thorium-234

Ac-228 2.90 0.373 0.476 0.370 pCi/g 05/30/19 16:41 06/21/19 03:22 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.22 0.935 0.993 0.908 pCi/g 05/30/19 16:41 06/21/19 03:22 1

Bi-214 7.65 0.377 0.880 0.163 pCi/g 05/30/19 16:41 06/21/19 03:22 1
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Client Sample Results
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34284-15Client Sample ID: DUP-5
Matrix: SolidDate Collected: 05/14/19 00:00

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

K-40 9.17 1.29 1.59 0.738 pCi/g 05/30/19 16:41 06/21/19 03:22 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Pb-212 2.88 0.202 0.423 0.196 pCi/g 05/30/19 16:41 06/21/19 03:22 1

Pb-214 8.39 0.339 0.935 0.253 pCi/g 05/30/19 16:41 06/21/19 03:22 1

Tl-208 0.870 0.140 0.167 0.120 pCi/g 05/30/19 16:41 06/21/19 03:22 1

Lab Sample ID: 160-34284-15Client Sample ID: DUP-5
Matrix: SolidDate Collected: 05/14/19 00:00

Percent Solids: 94.9Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.8 0.94 0.37 mg/Kg ☼ 06/06/19 12:39 06/14/19 04:14 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.47 0.19 mg/Kg 06/06/19 12:39 06/14/19 04:14 2☼Molybdenum 2.2

0.47 0.30 mg/Kg 06/06/19 12:39 06/14/19 04:14 2☼Selenium 1.6

0.094 0.037 mg/Kg 06/06/19 12:39 06/14/19 04:14 2☼Uranium 3.9

0.94 0.37 mg/Kg 06/06/19 12:39 06/14/19 04:14 2☼Vanadium 20

Lab Sample ID: 160-34284-16Client Sample ID: DUP-6
Matrix: SolidDate Collected: 05/14/19 00:00

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.720

(2σ+/-)

0.182

(2σ+/-)

106/21/19 03:2605/30/19 16:41pCi/g0.1850.500

RL MDC

0.166

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/21/19 03:26 11.460.8120.807U0.787Thorium-234

Ac-228 2.33 0.282 0.368 0.153 pCi/g 05/30/19 16:41 06/21/19 03:26 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.50 0.809 0.848 0.637 pCi/g 05/30/19 16:41 06/21/19 03:26 1

Bi-214 0.720 0.166 0.182 0.185 pCi/g 05/30/19 16:41 06/21/19 03:26 1

K-40 8.09 1.25 1.49 0.357 pCi/g 05/30/19 16:41 06/21/19 03:26 1

Pb-212 2.31 0.189 0.306 0.147 pCi/g 05/30/19 16:41 06/21/19 03:26 1

Pb-214 0.756 0.145 0.164 0.144 pCi/g 05/30/19 16:41 06/21/19 03:26 1

Tl-208 0.763 0.117 0.140 0.0757 pCi/g 05/30/19 16:41 06/21/19 03:26 1

Lab Sample ID: 160-34284-16Client Sample ID: DUP-6
Matrix: SolidDate Collected: 05/14/19 00:00

Percent Solids: 95.5Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.4 0.88 0.35 mg/Kg ☼ 06/06/19 12:39 06/14/19 05:07 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.44 0.18 mg/Kg 06/06/19 12:39 06/14/19 05:07 2☼Molybdenum 0.31 J

0.44 0.28 mg/Kg 06/06/19 12:39 06/14/19 05:07 2☼Selenium 1.7

0.088 0.035 mg/Kg 06/06/19 12:39 06/14/19 05:07 2☼Uranium 0.60

0.88 0.35 mg/Kg 06/06/19 12:39 06/14/19 05:07 2☼Vanadium 34
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QC Sample Results
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method: 6020B - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 160-431089/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431089

RL MDL

Arsenic ND 0.95 0.38 mg/Kg 06/06/19 12:36 06/18/19 04:30 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.190.47 mg/Kg 06/06/19 12:36 06/18/19 04:30 2Molybdenum

ND 0.0380.095 mg/Kg 06/06/19 12:36 06/18/19 04:30 2Uranium

ND 0.380.95 mg/Kg 06/06/19 12:36 06/18/19 04:30 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-431089/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431089

Uranium 91.6 91.2 mg/Kg 100 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-431089/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431089

Arsenic 161 168 mg/Kg 104.3 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 110 mg/Kg 100 70.5 - 129.

1
Vanadium 56.7 53.5 mg/Kg 94.4 56.8 - 143.

4

Client Sample ID: Method BlankLab Sample ID: MB 160-431090/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431746 Prep Batch: 431090

RL MDL

Arsenic ND 0.85 0.34 mg/Kg 06/06/19 12:39 06/14/19 03:14 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND ^ 0.170.43 mg/Kg 06/06/19 12:39 06/14/19 03:14 2Molybdenum

ND 0.270.43 mg/Kg 06/06/19 12:39 06/14/19 03:14 2Selenium

ND 0.0340.085 mg/Kg 06/06/19 12:39 06/14/19 03:14 2Uranium

ND 0.340.85 mg/Kg 06/06/19 12:39 06/14/19 03:14 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-431090/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431746 Prep Batch: 431090

Uranium 98.8 100 mg/Kg 102 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-431090/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431746 Prep Batch: 431090

Arsenic 161 158 mg/Kg 98.2 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 111 mg/Kg 101.1 70.5 - 129.

1
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QC Sample Results
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-431090/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431746 Prep Batch: 431090

Selenium 191 192 mg/Kg 100.6 68.6 - 131.

9

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Vanadium 56.7 55.7 mg/Kg 98.2 56.8 - 143.

4

Client Sample ID: DUP-5Lab Sample ID: 160-34284-15 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431746 Prep Batch: 431090

Arsenic 2.8 104 99.8 mg/Kg 94 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum 2.2 51.8 50.0 mg/Kg 92 75 - 125☼

Selenium 1.6 51.8 45.7 mg/Kg 85 75 - 125☼

Uranium 3.9 104 109 mg/Kg 101 75 - 125☼

Vanadium 20 104 107 mg/Kg 84 75 - 125☼

Client Sample ID: DUP-5Lab Sample ID: 160-34284-15 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431746 Prep Batch: 431090

Arsenic 2.8 102 99.2 mg/Kg 94 75 - 125 1 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum 2.2 51.2 54.6 mg/Kg 102 75 - 125 9 35☼

Selenium 1.6 51.2 45.5 mg/Kg 86 75 - 125 0 35☼

Uranium 3.9 103 122 mg/Kg 115 75 - 125 11 35☼

Vanadium 20 103 106 mg/Kg 83 75 - 125 1 35☼

Client Sample ID: DUP-6Lab Sample ID: 160-34284-16 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431746 Prep Batch: 431090

Arsenic 1.4 100 92.6 mg/Kg 91 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum 0.31 J 50.0 46.6 mg/Kg 93 75 - 125☼

Selenium 1.7 50.1 41.6 mg/Kg 80 75 - 125☼

Uranium 0.60 100 100 mg/Kg 99 75 - 125☼

Vanadium 34 100 113 mg/Kg 78 75 - 125☼

Client Sample ID: DUP-6Lab Sample ID: 160-34284-16 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431746 Prep Batch: 431090

Arsenic 1.4 102 101 mg/Kg 97 75 - 125 8 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum 0.31 J 50.9 48.5 mg/Kg 95 75 - 125 4 35☼

Selenium 1.7 50.9 44.6 mg/Kg 84 75 - 125 7 35☼

Uranium 0.60 102 103 mg/Kg 101 75 - 125 3 35☼

Vanadium 34 102 133 mg/Kg 96 75 - 125 16 35☼
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QC Sample Results
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-430296/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432232 Prep Batch: 430296

Radium-226

Analyte

U 106/20/19 21:5905/30/19 16:41pCi/g0.334

MDC

0.500

RL

0.08110.0804

(2σ+/-) (2σ+/-)

MB

-0.1073

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

106/20/19 21:5905/30/19 16:41pCi/g1.150.3130.311U0.3160Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 05/30/19 16:41 06/20/19 21:59 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-430296/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432231 Prep Batch: 430296

Americium-241

Analyte

130-7010096.4896.7 11.3 1.15

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 27.7 30.54 3.21 0.286 pCi/g 110 70 - 130

Cobalt-60 11.5 12.13 1.27 0.172 pCi/g 105 70 - 130

Client Sample ID: DUP-5Lab Sample ID: 160-34284-15 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432353 Prep Batch: 430296

Radium-226

Analyte

21.468.6217.65 1.00 0.500 0.272

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 3.77 4.193 1.51 2.32 pCi/g 0.43 2

Ac-228 21.013.2512.90 0.516 0.403

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-214 7.65 8.621 1.00 0.272 pCi/g 1.46 2

K-40 9.17 12.39 F 2.02 0.376 pCi/g 2.50 2

Pb-212 2.88 2.885 0.394 0.280 pCi/g 0.03 2

Pb-214 8.39 9.163 1.03 0.354 pCi/g 1.11 2

Tl-208 0.870 1.152 F 0.225 0.161 pCi/g 2.01 2

Client Sample ID: DUP-6Lab Sample ID: 160-34284-16 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432351 Prep Batch: 430296

Radium-226

Analyte

20.130.70390.720 0.172 0.500 0.123

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 0.787 U -0.2545 U 1.30 2.19 pCi/g 1.36 2

Ac-228 22.15F1.7852.33 0.350 0.232

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides
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QC Sample Results
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: DUP-6Lab Sample ID: 160-34284-16 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432351 Prep Batch: 430296

Bi-214 20.130.70390.720 0.172 0.123

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

K-40 8.09 7.581 1.54 0.627 pCi/g 0.47 2

Pb-212 2.31 2.164 0.332 0.128 pCi/g 0.66 2

Pb-214 0.756 0.7651 0.154 0.140 pCi/g 0.08 2

Tl-208 0.763 0.8110 0.138 0.0534 pCi/g 0.48 2
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QC Association Summary
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Metals

Prep Batch: 431089

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-34284-1 AB03-MB01-01 Total/NA

Solid 3050B160-34284-2 AB03-MB02-01 Total/NA

Solid 3050B160-34284-3 AB03-MB03-01 Total/NA

Solid 3050B160-34284-4 AB03-MB03-02 Total/NA

Solid 3050B160-34284-5 AB03-MB04-01 Total/NA

Solid 3050B160-34284-6 AB03-MB04-02 Total/NA

Solid 3050B160-34284-7 AB03-MB05-01 Total/NA

Solid 3050B160-34284-8 AB03-MB05-02 Total/NA

Solid 3050B160-34284-9 AB03-MS01-01 Total/NA

Solid 3050B160-34284-10 AB03-MS01-02 Total/NA

Solid 3050B160-34284-11 AB03-MS02-01 Total/NA

Solid 3050BMB 160-431089/1-A Method Blank Total/NA

Solid 3050BLCS 160-431089/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-431089/3-A Lab Control Sample Total/NA

Prep Batch: 431090

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-34284-12 AB03-MS02-02 Total/NA

Solid 3050B160-34284-13 AB03-MS03-01 Total/NA

Solid 3050B160-34284-14 AB03-MS03-02 Total/NA

Solid 3050B160-34284-15 DUP-5 Total/NA

Solid 3050B160-34284-16 DUP-6 Total/NA

Solid 3050BMB 160-431090/1-A Method Blank Total/NA

Solid 3050BLCS 160-431090/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-431090/3-A Lab Control Sample Total/NA

Solid 3050B160-34284-15 MS DUP-5 Total/NA

Solid 3050B160-34284-15 MSD DUP-5 Total/NA

Solid 3050B160-34284-16 MS DUP-6 Total/NA

Solid 3050B160-34284-16 MSD DUP-6 Total/NA

Analysis Batch: 431746

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 431090160-34284-12 AB03-MS02-02 Total/NA

Solid 6020B 431090160-34284-13 AB03-MS03-01 Total/NA

Solid 6020B 431090160-34284-14 AB03-MS03-02 Total/NA

Solid 6020B 431090160-34284-15 DUP-5 Total/NA

Solid 6020B 431090160-34284-16 DUP-6 Total/NA

Solid 6020B 431090MB 160-431090/1-A Method Blank Total/NA

Solid 6020B 431090LCS 160-431090/2-A Lab Control Sample Total/NA

Solid 6020B 431090LCSSRM 160-431090/3-A Lab Control Sample Total/NA

Solid 6020B 431090160-34284-15 MS DUP-5 Total/NA

Solid 6020B 431090160-34284-15 MSD DUP-5 Total/NA

Solid 6020B 431090160-34284-16 MS DUP-6 Total/NA

Solid 6020B 431090160-34284-16 MSD DUP-6 Total/NA

Analysis Batch: 431935

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 431089160-34284-1 AB03-MB01-01 Total/NA

Solid 6020B 431089160-34284-2 AB03-MB02-01 Total/NA

Solid 6020B 431089160-34284-3 AB03-MB03-01 Total/NA

Solid 6020B 431089160-34284-4 AB03-MB03-02 Total/NA
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QC Association Summary
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Metals (Continued)

Analysis Batch: 431935 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 431089160-34284-5 AB03-MB04-01 Total/NA

Solid 6020B 431089160-34284-6 AB03-MB04-02 Total/NA

Solid 6020B 431089160-34284-7 AB03-MB05-01 Total/NA

Solid 6020B 431089160-34284-8 AB03-MB05-02 Total/NA

Solid 6020B 431089160-34284-9 AB03-MS01-01 Total/NA

Solid 6020B 431089160-34284-10 AB03-MS01-02 Total/NA

Solid 6020B 431089160-34284-11 AB03-MS02-01 Total/NA

Solid 6020B 431089MB 160-431089/1-A Method Blank Total/NA

Solid 6020B 431089LCS 160-431089/2-A Lab Control Sample Total/NA

Solid 6020B 431089LCSSRM 160-431089/3-A Lab Control Sample Total/NA

General Chemistry

Analysis Batch: 429837

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-34284-1 AB03-MB01-01 Total/NA

Solid Moisture160-34284-2 AB03-MB02-01 Total/NA

Solid Moisture160-34284-3 AB03-MB03-01 Total/NA

Solid Moisture160-34284-4 AB03-MB03-02 Total/NA

Solid Moisture160-34284-5 AB03-MB04-01 Total/NA

Solid Moisture160-34284-6 AB03-MB04-02 Total/NA

Solid Moisture160-34284-7 AB03-MB05-01 Total/NA

Solid Moisture160-34284-8 AB03-MB05-02 Total/NA

Solid Moisture160-34284-9 AB03-MS01-01 Total/NA

Solid Moisture160-34284-10 AB03-MS01-02 Total/NA

Solid Moisture160-34284-11 AB03-MS02-01 Total/NA

Solid Moisture160-34284-12 AB03-MS02-02 Total/NA

Solid Moisture160-34284-13 AB03-MS03-01 Total/NA

Solid Moisture160-34284-14 AB03-MS03-02 Total/NA

Solid Moisture160-34284-15 DUP-5 Total/NA

Solid Moisture160-34284-16 DUP-6 Total/NA

Solid Moisture160-34284-2 DU AB03-MB02-01 Total/NA

Rad

Leach Batch: 429852

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-34284-1 AB03-MB01-01 Total/NA

Solid Dry and Grind160-34284-2 AB03-MB02-01 Total/NA

Solid Dry and Grind160-34284-3 AB03-MB03-01 Total/NA

Solid Dry and Grind160-34284-4 AB03-MB03-02 Total/NA

Solid Dry and Grind160-34284-5 AB03-MB04-01 Total/NA

Solid Dry and Grind160-34284-6 AB03-MB04-02 Total/NA

Solid Dry and Grind160-34284-7 AB03-MB05-01 Total/NA

Solid Dry and Grind160-34284-8 AB03-MB05-02 Total/NA

Solid Dry and Grind160-34284-9 AB03-MS01-01 Total/NA

Solid Dry and Grind160-34284-10 AB03-MS01-02 Total/NA

Solid Dry and Grind160-34284-11 AB03-MS02-01 Total/NA

Solid Dry and Grind160-34284-12 AB03-MS02-02 Total/NA

Solid Dry and Grind160-34284-13 AB03-MS03-01 Total/NA

Solid Dry and Grind160-34284-14 AB03-MS03-02 Total/NA

Solid Dry and Grind160-34284-15 DUP-5 Total/NA
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QC Association Summary
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Rad (Continued)

Leach Batch: 429852 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-34284-16 DUP-6 Total/NA

Solid Dry and Grind160-34284-15 DU DUP-5 Total/NA

Solid Dry and Grind160-34284-16 DU DUP-6 Total/NA

Prep Batch: 430296

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 429852160-34284-1 AB03-MB01-01 Total/NA

Solid Fill_Geo-21 429852160-34284-2 AB03-MB02-01 Total/NA

Solid Fill_Geo-21 429852160-34284-3 AB03-MB03-01 Total/NA

Solid Fill_Geo-21 429852160-34284-4 AB03-MB03-02 Total/NA

Solid Fill_Geo-21 429852160-34284-5 AB03-MB04-01 Total/NA

Solid Fill_Geo-21 429852160-34284-6 AB03-MB04-02 Total/NA

Solid Fill_Geo-21 429852160-34284-7 AB03-MB05-01 Total/NA

Solid Fill_Geo-21 429852160-34284-8 AB03-MB05-02 Total/NA

Solid Fill_Geo-21 429852160-34284-9 AB03-MS01-01 Total/NA

Solid Fill_Geo-21 429852160-34284-10 AB03-MS01-02 Total/NA

Solid Fill_Geo-21 429852160-34284-11 AB03-MS02-01 Total/NA

Solid Fill_Geo-21 429852160-34284-12 AB03-MS02-02 Total/NA

Solid Fill_Geo-21 429852160-34284-13 AB03-MS03-01 Total/NA

Solid Fill_Geo-21 429852160-34284-14 AB03-MS03-02 Total/NA

Solid Fill_Geo-21 429852160-34284-15 DUP-5 Total/NA

Solid Fill_Geo-21 429852160-34284-16 DUP-6 Total/NA

Solid Fill_Geo-21MB 160-430296/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-430296/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 429852160-34284-15 DU DUP-5 Total/NA

Solid Fill_Geo-21 429852160-34284-16 DU DUP-6 Total/NA
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ANALYTICAL REPORT

Job Number: 160-34284-1

SDG Number: AB03 RSE VD

Job Description: Cameron Area Mine Sites - En Pro

For:
ARCADIS U.S., Inc.
200 S. Michigan Ave

Suite 2000
Chicago, IL  60604

Attention: Ms. Allison Wilding

_____________________________________________

Approved for release.
Ivan H Vania
Project Manager II
6/28/2019 1:10 PM

Ivan H Vania, Project Manager II
13715 Rider Trail North, Earth City, MO, 63045

(314)298-8566       
ivan.vania@testamericainc.com

06/28/2019  

The test results in this report meet NELAP requirements for parameters for which accreditation is required or available.
Any exceptions to the NELAP requirements are noted. Results pertain only to samples listed in this report.  Pursuant to
NELAP, this report shall not be reproduced, except in full, without the written approval of the laboratory. This report is
confidential and is intended for the sole use of TestAmerica and its client.  All questions regarding this report should be
directed to the TestAmerica Project Manager.

Louisiana Lab Certification ID (Non-Potable, Solid/Haz. Material): 106151
Florida Lab Certification ID (Drinking Water): E87689.
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Tel (314) 298-8566  Fax (314) 298-8757 www.testamericainc.com

Page 1 of 1394

mailto:ivan.vania@testamericainc.com
http://www.testamericainc.com
http://


Table of Contents
Cover Title Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Data Summaries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Definitions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

Case Narrative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Client Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

QC Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

QC Association . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

Chronicle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

Certification Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

Method Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

Sample Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

Reagent Traceability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

COAs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43

Inorganic Sample Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135

Metals Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135

Met Cover Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 136

Met Sample Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 137

Met QC Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153
Met ICV/CCV . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153
Met CRQL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 158
Met Blanks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159
Met ICSA/ICSAB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165
Met MS/MSD/PDS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 169
Met LCS/LCSD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 175
Met Serial Dilution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184

Met MDL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 186

Page 2 of 1394



Table of Contents
Met Linear Ranges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188

Met Preparation Log . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 189

Met Analysis Run Log . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 191

Met Internal Standards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 197

Met Prep Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201

Met Raw Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205

General Chemistry Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 691

Gen Chem Cover Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 692

Gen Chem MDL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 693

Gen Chem Analysis Run Log . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 695

Gen Chem Prep Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 696

Radiochemistry Raw Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 698

Gamma Spectroscopy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 698

Method 901.1 Ra-226 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 699

Daily Checks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1193

Initial Calibrations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1216

Initial Calibration Verifications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1278

Monthly Backgrounds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1335

Run Logs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1385

Shipping and Receiving Documents . . . . . . . . . . . . . . . . . . . . . . . . . . . 1391

Client Chain of Custody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1392

Sample Receipt Checklist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1394

Page 3 of 1394



Definitions/Glossary
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Qualifiers

Metals
Qualifier Description

^ ICV,CCV,ICB,CCB, ISA, ISB, CRI, CRA, DLCK or MRL standard: Instrument related QC is outside acceptance limits.

Qualifier

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

V Serial Dilution exceeds the control limits

Rad
Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Rad TICs
Qualifier Description

F Duplicate RPD exceeds the control limit

Qualifier

Glossary
These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

Eurofins TestAmerica, St. Louis
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CASE NARRATIVE

Client: ARCADIS U.S., Inc.

Project: Cameron Area Mine Sites - En Pro

Report Number: 160-34284-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 
the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

Eurofins TestAmerica, St. Louis attests to the validity of the laboratory data generated by Eurofins TestAmerica facilities reported herein.  
All analyses performed by Eurofins TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC 
procedures described in the application methods.  Eurofins TestAmerica’s operations groups have reviewed the data for compliance with 
the laboratory QA/QC plan, and data have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any 
exceptions to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without 
the written approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

All solid sample results for Chemistry analyses are reported on an ""as received"" basis unless otherwise indicated by the presence of a 
% solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client.”

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 
sample-specific unless otherwise stated elsewhere in this narrative.

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 
receipt.

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report.

This laboratory report is confidential and is intended for the sole use of Eurofins TestAmerica and its client.

RECEIPT
The samples were received on 5/22/2019 1:36 PM; the samples arrived in good condition, properly preserved and, where required, on 
ice.  The temperatures of the 8 coolers at receipt time were 0.0º C, 0.9º C, 1.3º C, 19.0º C, 19.0º C, 19.0º C, 19.0º C and 19.0º C.

METALS ICP/MS
Samples AB03-MB01-01 (160-34284-1), AB03-MB02-01 (160-34284-2), AB03-MB03-01 (160-34284-3), AB03-MB03-02 (160-34284-4), 
AB03-MB04-01 (160-34284-5), AB03-MB04-02 (160-34284-6), AB03-MB05-01 (160-34284-7), AB03-MB05-02 (160-34284-8), 
AB03-MS01-01 (160-34284-9), AB03-MS01-02 (160-34284-10), AB03-MS02-01 (160-34284-11), AB03-MS02-02 (160-34284-12), 
AB03-MS03-01 (160-34284-13), AB03-MS03-02 (160-34284-14), DUP-5 (160-34284-15) and DUP-6 (160-34284-16) were analyzed for 
Metals ICP/MS in accordance with SW 846. The samples were prepared on 06/06/2019 and analyzed on 06/14/2019 and 06/18/2019. 

Preparation Batches 160-431090 and 160-431090, Analytical Batch 160-431746:
The continuing calibration verification (CCV) associated with batch 160-431746 recovered above the upper control limit for molybdenum.  
The CCV only brackets the method blank, which was non-detects for the affected analyte; therefore, the data was reported:  (CCV 
160-431746/13).  

Due to linear range check (LRC) failures, the linear range for arsenic has been lowered to the concentration of the highest calibration 
standard (200ppb).  The MS and MSD were above the linear range, but were within acceptable recovery limits:  DUP-5 
(160-34284-15[MS]), DUP-5 (160-34284-15[MSD]), DUP-6 (160-34284-16[MS]), and DUP-6 (160-34284-16[MSD]).
  
The serial dilution performed for the following samples associated with batch 160-431935 was outside control limits for vanadium.  The 
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majority of elements were within acceptable limits, indicating a possible matrix interference:  (160-34280-B-19-A SD). 

The matrix spike / matrix spike duplicate (MS/MSD) recoveries for preparation batch 160-431089 and analytical batch 160-431935 were 
outside control limits for vanadium.  Sample matrix interference and/or non-homogeneity are suspected  because the associated 
laboratory control sample (LCS) recovery was within acceptance limits:  (160-34280-A-19-C MS) and (160-34280-A-19-D MSD). 

The post digestion spike % recovery for uranium associated with batch 160-431935 was not calculated due to a high concentration of this 
element in the original sample:  (160-34280-B-19-A PDS). 

The matrix spike / matrix spike duplicate (MS/MSD) recoveries for preparation batch 160-431089 and analytical batch 160-431935 were 
outside control limits for vanadium.  Sample matrix interference and/or non-homogeneity are suspected  because the associated 
laboratory control sample (LCS) recovery was within acceptance limits:  (160-34280-A-21-C MS) and (160-34280-A-21-D MSD).

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

PERCENT SOLIDS
Samples AB03-MB01-01 (160-34284-1), AB03-MB02-01 (160-34284-2), AB03-MB03-01 (160-34284-3), AB03-MB03-02 (160-34284-4), 
AB03-MB04-01 (160-34284-5), AB03-MB04-02 (160-34284-6), AB03-MB05-01 (160-34284-7), AB03-MB05-02 (160-34284-8), 
AB03-MS01-01 (160-34284-9), AB03-MS01-02 (160-34284-10), AB03-MS02-01 (160-34284-11), AB03-MS02-02 (160-34284-12), 
AB03-MS03-01 (160-34284-13), AB03-MS03-02 (160-34284-14), DUP-5 (160-34284-15) and DUP-6 (160-34284-16) were analyzed for 
percent solids in accordance with EPA Method 160.3 MOD. The samples were analyzed on 05/28/2019. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

RADIUM-226 BY GAMMA SPEC (21 DAY INGROWTH)
Samples AB03-MB01-01 (160-34284-1), AB03-MB02-01 (160-34284-2), AB03-MB03-01 (160-34284-3), AB03-MB03-02 (160-34284-4), 
AB03-MB04-01 (160-34284-5), AB03-MB04-02 (160-34284-6), AB03-MB05-01 (160-34284-7), AB03-MB05-02 (160-34284-8), 
AB03-MS01-01 (160-34284-9), AB03-MS01-02 (160-34284-10), AB03-MS02-01 (160-34284-11), AB03-MS02-02 (160-34284-12), 
AB03-MS03-01 (160-34284-13), AB03-MS03-02 (160-34284-14), DUP-5 (160-34284-15) and DUP-6 (160-34284-16) were analyzed for 
Radium-226 by gamma spec (21 day ingrowth) in accordance with EPA 901.1. The samples were leached on 05/28/2019, prepared on 
05/30/2019 and analyzed on 06/20/2019 and 06/21/2019. 

Preparation Batch 160-430296:
Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 
sample-specific unless otherwise stated elsewhere in this narrative.  Radiochemistry sample results are reported with the count date/time 
applied as the Activity Reference Date:  AB03-MB01-01 (160-34284-1), AB03-MB02-01 (160-34284-2), AB03-MB03-01 (160-34284-3), 
AB03-MB03-02 (160-34284-4), AB03-MB04-01 (160-34284-5), AB03-MB04-02 (160-34284-6), AB03-MB05-01 (160-34284-7), 
AB03-MB05-02 (160-34284-8), AB03-MS01-01 (160-34284-9), AB03-MS01-02 (160-34284-10), AB03-MS02-01 (160-34284-11), 
AB03-MS02-02 (160-34284-12), AB03-MS03-01 (160-34284-13), AB03-MS03-02 (160-34284-14), DUP-5 (160-34284-15), DUP-5 
(160-34284-15[DU]), DUP-6 (160-34284-16), DUP-6 (160-34284-16[DU]), (LCS 160-430296/2-A), and (MB 160-430296/1-A).

For samples AB03-MB01-01 (160-34284-1), AB03-MB02-01 (160-34284-2), AB03-MB03-01 (160-34284-3), AB03-MB03-02 
(160-34284-4), AB03-MB04-01 (160-34284-5), AB03-MB04-02 (160-34284-6), AB03-MB05-01 (160-34284-7), AB03-MB05-02 
(160-34284-8), AB03-MS01-01 (160-34284-9), AB03-MS01-02 (160-34284-10), AB03-MS02-01 (160-34284-11), AB03-MS02-02 
(160-34284-12), AB03-MS03-01 (160-34284-13), AB03-MS03-02 (160-34284-14), DUP-5 (160-34284-15), DUP-5 (160-34284-15[DU]), 
DUP-6 (160-34284-16), DUP-6 (160-34284-16[DU]), (LCS 160-430296/2-A), and (MB 160-430296/1-A) many isotopes requested for 
analysis do not have any gamma emissions, or the gamma emissions they do have are very poor.  Often, such analytes are reported by 
gamma spectrometry assuming secular equilibrium with a longer-lived parent.  The client should ensure that such inference is acceptable 
for their sample based upon process knowledge.  The following assumptions were made for this report:
Inferred    Reported
From        to
Nuclide     Nuclide
Th-234      Pa-234
Th-234      U-238
Pb-210      Po-210
Pb-210      Bi-210
Cs-137      Ba-137m
Po-216      Pb-212
Xe-131m     Xe-131
Sb-125      Te-125m
Ag-108m     Ag-108
Rh-106      Ru-106
Pb-212      Th-228
Pb-212      Ra-224
U-235       Th-231
Ac-228      Th-232
Ac-228      Ra-228
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Th-227      Ra-223
Th-227      Ac-227
Th-227      Bi-214
Th-227      Pb-211
Bi-214      Ra-226

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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Client Sample Results
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34284-1Client Sample ID: AB03-MB01-01
Matrix: SolidDate Collected: 05/14/19 14:35

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.67

(2σ+/-)

0.300

(2σ+/-)

106/20/19 21:5905/30/19 16:41pCi/g0.1710.500

RL MDC

0.245

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/20/19 21:59 11.350.9080.8841.88Thorium-234

Ac-228 1.96 0.318 0.376 0.169 pCi/g 05/30/19 16:41 06/20/19 21:59 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.86 0.898 0.918 0.889 pCi/g 05/30/19 16:41 06/20/19 21:59 1

Bi-214 1.67 0.245 0.300 0.171 pCi/g 05/30/19 16:41 06/20/19 21:59 1

K-40 16.0 1.90 2.51 0.580 pCi/g 05/30/19 16:41 06/20/19 21:59 1

Pb-212 1.54 0.169 0.261 0.164 pCi/g 05/30/19 16:41 06/20/19 21:59 1

Pb-214 1.93 0.239 0.312 0.205 pCi/g 05/30/19 16:41 06/20/19 21:59 1

Tl-208 0.478 0.112 0.123 0.100 pCi/g 05/30/19 16:41 06/20/19 21:59 1

Lab Sample ID: 160-34284-1Client Sample ID: AB03-MB01-01
Matrix: SolidDate Collected: 05/14/19 14:35

Percent Solids: 94.9Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.0 0.95 0.38 mg/Kg ☼ 06/06/19 12:36 06/18/19 06:49 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.47 0.19 mg/Kg 06/06/19 12:36 06/18/19 06:49 2☼Molybdenum 0.35 J

0.47 0.30 mg/Kg 06/06/19 12:36 06/18/19 06:49 2☼Selenium 2.6

0.095 0.038 mg/Kg 06/06/19 12:36 06/18/19 06:49 2☼Uranium 4.0

0.95 0.38 mg/Kg 06/06/19 12:36 06/18/19 06:49 2☼Vanadium 34

Lab Sample ID: 160-34284-2Client Sample ID: AB03-MB02-01
Matrix: SolidDate Collected: 05/14/19 15:20

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.80

(2σ+/-)

0.310

(2σ+/-)

106/20/19 22:2505/30/19 16:41pCi/g0.1750.500

RL MDC

0.248

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/20/19 22:25 12.770.8210.813U0.983Thorium-234

Ac-228 1.64 0.275 0.322 0.228 pCi/g 05/30/19 16:41 06/20/19 22:25 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.80 0.248 0.310 0.175 pCi/g 05/30/19 16:41 06/20/19 22:25 1

K-40 14.8 1.72 2.29 0.818 pCi/g 05/30/19 16:41 06/20/19 22:25 1

Pb-212 1.08 0.171 0.221 0.217 pCi/g 05/30/19 16:41 06/20/19 22:25 1

Pb-214 2.20 0.240 0.332 0.215 pCi/g 05/30/19 16:41 06/20/19 22:25 1

Tl-208 0.518 0.100 0.114 0.0769 pCi/g 05/30/19 16:41 06/20/19 22:25 1

Eurofins TestAmerica, St. Louis
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Client Sample Results
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34284-2Client Sample ID: AB03-MB02-01
Matrix: SolidDate Collected: 05/14/19 15:20

Percent Solids: 93.9Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.5 1.0 0.40 mg/Kg ☼ 06/06/19 12:36 06/18/19 06:56 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 06/06/19 12:36 06/18/19 06:56 2☼Molybdenum 0.27 J

0.50 0.32 mg/Kg 06/06/19 12:36 06/18/19 06:56 2☼Selenium 2.3

0.10 0.040 mg/Kg 06/06/19 12:36 06/18/19 06:56 2☼Uranium 4.5

1.0 0.40 mg/Kg 06/06/19 12:36 06/18/19 06:56 2☼Vanadium 40

Lab Sample ID: 160-34284-3Client Sample ID: AB03-MB03-01
Matrix: SolidDate Collected: 05/14/19 15:35

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.11

(2σ+/-)

0.221

(2σ+/-)

106/20/19 22:3505/30/19 16:41pCi/g0.1400.500

RL MDC

0.188

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/20/19 22:35 11.080.6820.6332.28Thorium-234

Ac-228 1.41 0.225 0.267 0.129 pCi/g 05/30/19 16:41 06/20/19 22:35 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.11 0.188 0.221 0.140 pCi/g 05/30/19 16:41 06/20/19 22:35 1

K-40 15.9 1.70 2.35 0.800 pCi/g 05/30/19 16:41 06/20/19 22:35 1

Pb-212 1.36 0.137 0.223 0.124 pCi/g 05/30/19 16:41 06/20/19 22:35 1

Pb-214 1.22 0.172 0.214 0.129 pCi/g 05/30/19 16:41 06/20/19 22:35 1

Tl-208 0.507 0.0968 0.110 0.0750 pCi/g 05/30/19 16:41 06/20/19 22:35 1

Lab Sample ID: 160-34284-3Client Sample ID: AB03-MB03-01
Matrix: SolidDate Collected: 05/14/19 15:35

Percent Solids: 95.1Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.9 1.0 0.40 mg/Kg ☼ 06/06/19 12:36 06/18/19 07:03 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 06/06/19 12:36 06/18/19 07:03 2☼Molybdenum 0.28 J

0.50 0.32 mg/Kg 06/06/19 12:36 06/18/19 07:03 2☼Selenium 2.1

0.10 0.040 mg/Kg 06/06/19 12:36 06/18/19 07:03 2☼Uranium 6.3

1.0 0.40 mg/Kg 06/06/19 12:36 06/18/19 07:03 2☼Vanadium 38

Lab Sample ID: 160-34284-4Client Sample ID: AB03-MB03-02
Matrix: SolidDate Collected: 05/14/19 15:50

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.04

(2σ+/-)

0.234

(2σ+/-)

106/21/19 02:3705/30/19 16:41pCi/g0.2270.500

RL MDC

0.209

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/21/19 02:37 11.350.8210.7542.93Thorium-234

Eurofins TestAmerica, St. Louis
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Client Sample Results
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34284-4Client Sample ID: AB03-MB03-02
Matrix: SolidDate Collected: 05/14/19 15:50

Date Received: 05/22/19 13:36

Ac-228 1.71 0.309 0.355 0.238 pCi/g 05/30/19 16:41 06/21/19 02:37 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.04 0.209 0.234 0.227 pCi/g 05/30/19 16:41 06/21/19 02:37 1

K-40 18.1 2.12 2.80 0.654 pCi/g 05/30/19 16:41 06/21/19 02:37 1

Pb-212 1.42 0.149 0.210 0.127 pCi/g 05/30/19 16:41 06/21/19 02:37 1

Pb-214 1.36 0.205 0.247 0.173 pCi/g 05/30/19 16:41 06/21/19 02:37 1

Tl-208 0.477 0.0886 0.101 0.0584 pCi/g 05/30/19 16:41 06/21/19 02:37 1

Lab Sample ID: 160-34284-4Client Sample ID: AB03-MB03-02
Matrix: SolidDate Collected: 05/14/19 15:50

Percent Solids: 96.1Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.1 1.0 0.40 mg/Kg ☼ 06/06/19 12:36 06/18/19 07:09 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 06/06/19 12:36 06/18/19 07:09 2☼Molybdenum 0.32 J

0.50 0.32 mg/Kg 06/06/19 12:36 06/18/19 07:09 2☼Selenium 2.1

0.10 0.040 mg/Kg 06/06/19 12:36 06/18/19 07:09 2☼Uranium 9.1

1.0 0.40 mg/Kg 06/06/19 12:36 06/18/19 07:09 2☼Vanadium 38

Lab Sample ID: 160-34284-5Client Sample ID: AB03-MB04-01
Matrix: SolidDate Collected: 05/14/19 15:00

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 4.96

(2σ+/-)

0.678

(2σ+/-)

106/21/19 02:3905/30/19 16:41pCi/g0.2400.500

RL MDC

0.440

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/21/19 02:39 12.223.111.8422.5Thorium-234

Ac-228 1.87 0.369 0.415 0.302 pCi/g 05/30/19 16:41 06/21/19 02:39 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 4.96 0.440 0.678 0.240 pCi/g 05/30/19 16:41 06/21/19 02:39 1

K-40 17.9 2.34 2.97 1.09 pCi/g 05/30/19 16:41 06/21/19 02:39 1

Pb-212 1.28 0.176 0.241 0.194 pCi/g 05/30/19 16:41 06/21/19 02:39 1

Pb-214 5.54 0.399 0.700 0.290 pCi/g 05/30/19 16:41 06/21/19 02:39 1

Tl-208 0.439 0.125 0.133 0.124 pCi/g 05/30/19 16:41 06/21/19 02:39 1

U-235 2.22 0.661 0.699 0.863 pCi/g 05/30/19 16:41 06/21/19 02:39 1

Lab Sample ID: 160-34284-5Client Sample ID: AB03-MB04-01
Matrix: SolidDate Collected: 05/14/19 15:00

Percent Solids: 95.2Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.2 0.93 0.37 mg/Kg ☼ 06/06/19 12:36 06/18/19 07:16 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.46 0.19 mg/Kg 06/06/19 12:36 06/18/19 07:16 2☼Molybdenum 0.50

0.46 0.30 mg/Kg 06/06/19 12:36 06/18/19 07:16 2☼Selenium 2.0

0.093 0.037 mg/Kg 06/06/19 12:36 06/18/19 07:16 2☼Uranium 42

Eurofins TestAmerica, St. Louis
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Client Sample Results
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34284-5Client Sample ID: AB03-MB04-01
Matrix: SolidDate Collected: 05/14/19 15:00

Percent Solids: 95.2Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 33 0.93 0.37 mg/Kg ☼ 06/06/19 12:36 06/18/19 07:16 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-34284-6Client Sample ID: AB03-MB04-02
Matrix: SolidDate Collected: 05/14/19 15:20

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 5.00

(2σ+/-)

0.655

(2σ+/-)

106/21/19 02:3705/30/19 16:41pCi/g0.2230.500

RL MDC

0.398

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/21/19 02:37 11.891.481.286.64Thorium-234

Ac-228 1.50 0.338 0.371 0.269 pCi/g 05/30/19 16:41 06/21/19 02:37 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 5.00 0.398 0.655 0.223 pCi/g 05/30/19 16:41 06/21/19 02:37 1

K-40 19.0 2.16 2.91 0.903 pCi/g 05/30/19 16:41 06/21/19 02:37 1

Pb-212 1.08 0.166 0.217 0.215 pCi/g 05/30/19 16:41 06/21/19 02:37 1

Pb-214 5.10 0.311 0.614 0.227 pCi/g 05/30/19 16:41 06/21/19 02:37 1

Tl-208 0.464 0.115 0.125 0.0986 pCi/g 05/30/19 16:41 06/21/19 02:37 1

Lab Sample ID: 160-34284-6Client Sample ID: AB03-MB04-02
Matrix: SolidDate Collected: 05/14/19 15:20

Percent Solids: 95.8Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 0.75 J 0.97 0.39 mg/Kg ☼ 06/06/19 12:36 06/18/19 07:23 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 06/06/19 12:36 06/18/19 07:23 2☼Molybdenum 0.39 J

0.48 0.31 mg/Kg 06/06/19 12:36 06/18/19 07:23 2☼Selenium 1.1

0.097 0.039 mg/Kg 06/06/19 12:36 06/18/19 07:23 2☼Uranium 21

0.97 0.39 mg/Kg 06/06/19 12:36 06/18/19 07:23 2☼Vanadium 28

Lab Sample ID: 160-34284-7Client Sample ID: AB03-MB05-01
Matrix: SolidDate Collected: 05/14/19 15:10

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.714

(2σ+/-)

0.207

(2σ+/-)

106/21/19 02:3605/30/19 16:41pCi/g0.1650.500

RL MDC

0.193

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/21/19 02:36 11.110.7860.7721.32Thorium-234

Ac-228 1.04 0.360 0.375 0.320 pCi/g 05/30/19 16:41 06/21/19 02:36 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.714 0.193 0.207 0.165 pCi/g 05/30/19 16:41 06/21/19 02:36 1

K-40 17.6 2.16 2.82 0.726 pCi/g 05/30/19 16:41 06/21/19 02:36 1

Eurofins TestAmerica, St. Louis
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Client Sample Results
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34284-7Client Sample ID: AB03-MB05-01
Matrix: SolidDate Collected: 05/14/19 15:10

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Pb-212 1.64 0.172 0.273 0.137 pCi/g 05/30/19 16:41 06/21/19 02:36 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Pb-214 0.963 0.152 0.182 0.170 pCi/g 05/30/19 16:41 06/21/19 02:36 1

Tl-208 0.566 0.0991 0.115 0.0573 pCi/g 05/30/19 16:41 06/21/19 02:36 1

Lab Sample ID: 160-34284-7Client Sample ID: AB03-MB05-01
Matrix: SolidDate Collected: 05/14/19 15:10

Percent Solids: 94.1Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.1 0.96 0.39 mg/Kg ☼ 06/06/19 12:36 06/18/19 07:30 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 06/06/19 12:36 06/18/19 07:30 2☼Molybdenum 0.19 J

0.48 0.31 mg/Kg 06/06/19 12:36 06/18/19 07:30 2☼Selenium 2.6

0.096 0.039 mg/Kg 06/06/19 12:36 06/18/19 07:30 2☼Uranium 0.78

0.96 0.39 mg/Kg 06/06/19 12:36 06/18/19 07:30 2☼Vanadium 39

Lab Sample ID: 160-34284-8Client Sample ID: AB03-MB05-02
Matrix: SolidDate Collected: 05/14/19 15:05

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.29

(2σ+/-)

0.240

(2σ+/-)

106/21/19 02:3905/30/19 16:41pCi/g0.1520.500

RL MDC

0.199

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/21/19 02:39 11.100.6620.6351.67Thorium-234

Ac-228 1.38 0.238 0.276 0.141 pCi/g 05/30/19 16:41 06/21/19 02:39 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.29 0.199 0.240 0.152 pCi/g 05/30/19 16:41 06/21/19 02:39 1

K-40 15.5 1.60 2.25 0.620 pCi/g 05/30/19 16:41 06/21/19 02:39 1

Pb-212 1.44 0.137 0.231 0.114 pCi/g 05/30/19 16:41 06/21/19 02:39 1

Pb-214 1.61 0.171 0.239 0.162 pCi/g 05/30/19 16:41 06/21/19 02:39 1

Tl-208 0.490 0.0888 0.102 0.0693 pCi/g 05/30/19 16:41 06/21/19 02:39 1

Lab Sample ID: 160-34284-8Client Sample ID: AB03-MB05-02
Matrix: SolidDate Collected: 05/14/19 15:05

Percent Solids: 93.9Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.6 1.0 0.41 mg/Kg ☼ 06/06/19 12:36 06/18/19 07:36 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.51 0.20 mg/Kg 06/06/19 12:36 06/18/19 07:36 2☼Molybdenum 0.36 J

0.51 0.32 mg/Kg 06/06/19 12:36 06/18/19 07:36 2☼Selenium 2.6

0.10 0.041 mg/Kg 06/06/19 12:36 06/18/19 07:36 2☼Uranium 2.8

1.0 0.41 mg/Kg 06/06/19 12:36 06/18/19 07:36 2☼Vanadium 42

Eurofins TestAmerica, St. Louis
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Client Sample Results
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34284-9Client Sample ID: AB03-MS01-01
Matrix: SolidDate Collected: 05/14/19 09:45

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 50.9

(2σ+/-)

5.42

(2σ+/-)

106/21/19 02:4005/30/19 16:41pCi/g0.4860.500

RL MDC

1.20

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/21/19 02:40 13.512.262.185.29Thorium-234

Ac-228 3.70 0.746 0.836 0.831 pCi/g 05/30/19 16:41 06/21/19 02:40 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 50.9 1.20 5.42 0.486 pCi/g 05/30/19 16:41 06/21/19 02:40 1

K-40 9.51 2.64 2.81 2.49 pCi/g 05/30/19 16:41 06/21/19 02:40 1

Pb-210 29.0 6.33 7.19 7.90 pCi/g 05/30/19 16:41 06/21/19 02:40 1

Pb-212 2.58 0.341 0.478 0.488 pCi/g 05/30/19 16:41 06/21/19 02:40 1

Pb-214 49.8 1.08 5.29 0.784 pCi/g 05/30/19 16:41 06/21/19 02:40 1

Tl-208 0.992 0.268 0.288 0.272 pCi/g 05/30/19 16:41 06/21/19 02:40 1

Lab Sample ID: 160-34284-9Client Sample ID: AB03-MS01-01
Matrix: SolidDate Collected: 05/14/19 09:45

Percent Solids: 94.7Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.4 1.0 0.40 mg/Kg ☼ 06/06/19 12:36 06/18/19 07:43 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 06/06/19 12:36 06/18/19 07:43 2☼Molybdenum 2.1

0.50 0.32 mg/Kg 06/06/19 12:36 06/18/19 07:43 2☼Selenium 2.1

0.10 0.040 mg/Kg 06/06/19 12:36 06/18/19 07:43 2☼Uranium 3.4

1.0 0.40 mg/Kg 06/06/19 12:36 06/18/19 07:43 2☼Vanadium 24

Lab Sample ID: 160-34284-10Client Sample ID: AB03-MS01-02
Matrix: SolidDate Collected: 05/14/19 09:56

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.42

(2σ+/-)

0.275

(2σ+/-)

106/21/19 02:4205/30/19 16:41pCi/g0.1710.500

RL MDC

0.233

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/21/19 02:42 12.670.1440.144U-0.0205Thorium-234

Ac-228 2.63 0.318 0.416 0.276 pCi/g 05/30/19 16:41 06/21/19 02:42 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.15 0.914 0.970 0.753 pCi/g 05/30/19 16:41 06/21/19 02:42 1

Bi-214 1.42 0.233 0.275 0.171 pCi/g 05/30/19 16:41 06/21/19 02:42 1

K-40 7.96 1.34 1.56 0.905 pCi/g 05/30/19 16:41 06/21/19 02:42 1

Pb-212 1.96 0.219 0.335 0.273 pCi/g 05/30/19 16:41 06/21/19 02:42 1

Pb-214 1.39 0.204 0.250 0.220 pCi/g 05/30/19 16:41 06/21/19 02:42 1

Tl-208 0.881 0.131 0.160 0.101 pCi/g 05/30/19 16:41 06/21/19 02:42 1

Eurofins TestAmerica, St. Louis
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Client Sample Results
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34284-10Client Sample ID: AB03-MS01-02
Matrix: SolidDate Collected: 05/14/19 09:56

Percent Solids: 94.9Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.0 0.99 0.40 mg/Kg ☼ 06/06/19 12:36 06/18/19 08:10 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 06/06/19 12:36 06/18/19 08:10 2☼Molybdenum 0.32 J

0.50 0.32 mg/Kg 06/06/19 12:36 06/18/19 08:10 2☼Selenium 2.3

0.099 0.040 mg/Kg 06/06/19 12:36 06/18/19 08:10 2☼Uranium 1.3

0.99 0.40 mg/Kg 06/06/19 12:36 06/18/19 08:10 2☼Vanadium 25

Lab Sample ID: 160-34284-11Client Sample ID: AB03-MS02-01
Matrix: SolidDate Collected: 05/14/19 10:20

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.920

(2σ+/-)

0.220

(2σ+/-)

106/21/19 03:2405/30/19 16:41pCi/g0.1610.500

RL MDC

0.199

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/21/19 03:24 12.531.511.51U-0.0102Thorium-234

Ac-228 2.38 0.316 0.397 0.211 pCi/g 05/30/19 16:41 06/21/19 03:24 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.920 0.199 0.220 0.161 pCi/g 05/30/19 16:41 06/21/19 03:24 1

K-40 7.52 1.42 1.61 0.688 pCi/g 05/30/19 16:41 06/21/19 03:24 1

Pb-212 2.42 0.195 0.319 0.152 pCi/g 05/30/19 16:41 06/21/19 03:24 1

Pb-214 0.852 0.190 0.209 0.190 pCi/g 05/30/19 16:41 06/21/19 03:24 1

Tl-208 0.750 0.130 0.151 0.102 pCi/g 05/30/19 16:41 06/21/19 03:24 1

Lab Sample ID: 160-34284-11Client Sample ID: AB03-MS02-01
Matrix: SolidDate Collected: 05/14/19 10:20

Percent Solids: 94.7Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.0 0.89 0.35 mg/Kg ☼ 06/06/19 12:36 06/18/19 08:16 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.44 0.18 mg/Kg 06/06/19 12:36 06/18/19 08:16 2☼Molybdenum 0.37 J

0.44 0.28 mg/Kg 06/06/19 12:36 06/18/19 08:16 2☼Selenium 2.2

0.089 0.035 mg/Kg 06/06/19 12:36 06/18/19 08:16 2☼Uranium 0.86

0.89 0.35 mg/Kg 06/06/19 12:36 06/18/19 08:16 2☼Vanadium 56

Lab Sample ID: 160-34284-12Client Sample ID: AB03-MS02-02
Matrix: SolidDate Collected: 05/14/19 10:30

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.547

(2σ+/-)

0.187

(2σ+/-)

106/21/19 03:2405/30/19 16:41pCi/g0.2240.500

RL MDC

0.179

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/21/19 03:24 11.250.7660.763U0.654Thorium-234

Eurofins TestAmerica, St. Louis
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Client Sample Results
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34284-12Client Sample ID: AB03-MS02-02
Matrix: SolidDate Collected: 05/14/19 10:30

Date Received: 05/22/19 13:36

Ac-228 1.81 0.282 0.338 0.214 pCi/g 05/30/19 16:41 06/21/19 03:24 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.83 0.881 0.929 0.678 pCi/g 05/30/19 16:41 06/21/19 03:24 1

Bi-214 0.547 0.179 0.187 0.224 pCi/g 05/30/19 16:41 06/21/19 03:24 1

K-40 7.94 1.51 1.71 0.754 pCi/g 05/30/19 16:41 06/21/19 03:24 1

Pb-212 2.19 0.194 0.343 0.130 pCi/g 05/30/19 16:41 06/21/19 03:24 1

Pb-214 0.939 0.186 0.210 0.163 pCi/g 05/30/19 16:41 06/21/19 03:24 1

Tl-208 0.768 0.128 0.151 0.0823 pCi/g 05/30/19 16:41 06/21/19 03:24 1

Lab Sample ID: 160-34284-12Client Sample ID: AB03-MS02-02
Matrix: SolidDate Collected: 05/14/19 10:30

Percent Solids: 95.6Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.0 1.0 0.41 mg/Kg ☼ 06/06/19 12:39 06/14/19 03:54 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.52 0.21 mg/Kg 06/06/19 12:39 06/14/19 03:54 2☼Molybdenum 0.61

0.52 0.33 mg/Kg 06/06/19 12:39 06/14/19 03:54 2☼Selenium 1.6

0.10 0.041 mg/Kg 06/06/19 12:39 06/14/19 03:54 2☼Uranium 0.69

1.0 0.41 mg/Kg 06/06/19 12:39 06/14/19 03:54 2☼Vanadium 47

Lab Sample ID: 160-34284-13Client Sample ID: AB03-MS03-01
Matrix: SolidDate Collected: 05/14/19 10:45

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 5.89

(2σ+/-)

0.719

(2σ+/-)

106/21/19 06:0605/30/19 16:41pCi/g0.2110.500

RL MDC

0.378

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/21/19 06:06 11.611.020.9363.74Thorium-234

Ac-228 1.70 0.271 0.322 0.259 pCi/g 05/30/19 16:41 06/21/19 06:06 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 5.89 0.378 0.719 0.211 pCi/g 05/30/19 16:41 06/21/19 06:06 1

K-40 6.64 1.15 1.34 0.741 pCi/g 05/30/19 16:41 06/21/19 06:06 1

Pb-212 1.86 0.162 0.290 0.164 pCi/g 05/30/19 16:41 06/21/19 06:06 1

Pb-214 5.94 0.339 0.704 0.199 pCi/g 05/30/19 16:41 06/21/19 06:06 1

Tl-208 0.528 0.0972 0.112 0.0849 pCi/g 05/30/19 16:41 06/21/19 06:06 1

Lab Sample ID: 160-34284-13Client Sample ID: AB03-MS03-01
Matrix: SolidDate Collected: 05/14/19 10:45

Percent Solids: 94.6Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 6.4 0.95 0.38 mg/Kg ☼ 06/06/19 12:39 06/14/19 04:00 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 06/06/19 12:39 06/14/19 04:00 2☼Molybdenum 2.9

0.48 0.30 mg/Kg 06/06/19 12:39 06/14/19 04:00 2☼Selenium 2.9

0.095 0.038 mg/Kg 06/06/19 12:39 06/14/19 04:00 2☼Uranium 6.1

Eurofins TestAmerica, St. Louis
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Client Sample Results
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34284-13Client Sample ID: AB03-MS03-01
Matrix: SolidDate Collected: 05/14/19 10:45

Percent Solids: 94.6Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 36 0.95 0.38 mg/Kg ☼ 06/06/19 12:39 06/14/19 04:00 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-34284-14Client Sample ID: AB03-MS03-02
Matrix: SolidDate Collected: 05/14/19 11:00

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 4.23

(2σ+/-)

0.557

(2σ+/-)

106/21/19 03:2605/30/19 16:41pCi/g0.1900.500

RL MDC

0.343

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/21/19 03:26 11.570.9610.9272.27Thorium-234

Ac-228 2.02 0.342 0.399 0.287 pCi/g 05/30/19 16:41 06/21/19 03:26 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 4.23 0.343 0.557 0.190 pCi/g 05/30/19 16:41 06/21/19 03:26 1

K-40 5.69 1.18 1.32 0.640 pCi/g 05/30/19 16:41 06/21/19 03:26 1

Pb-212 1.73 0.180 0.287 0.178 pCi/g 05/30/19 16:41 06/21/19 03:26 1

Pb-214 4.82 0.297 0.582 0.228 pCi/g 05/30/19 16:41 06/21/19 03:26 1

Tl-208 0.567 0.113 0.127 0.0890 pCi/g 05/30/19 16:41 06/21/19 03:26 1

Lab Sample ID: 160-34284-14Client Sample ID: AB03-MS03-02
Matrix: SolidDate Collected: 05/14/19 11:00

Percent Solids: 95.5Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 5.3 1.0 0.40 mg/Kg ☼ 06/06/19 12:39 06/14/19 04:07 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 06/06/19 12:39 06/14/19 04:07 2☼Molybdenum 1.8

0.50 0.32 mg/Kg 06/06/19 12:39 06/14/19 04:07 2☼Selenium 2.1

0.10 0.040 mg/Kg 06/06/19 12:39 06/14/19 04:07 2☼Uranium 7.4

1.0 0.40 mg/Kg 06/06/19 12:39 06/14/19 04:07 2☼Vanadium 40

Lab Sample ID: 160-34284-15Client Sample ID: DUP-5
Matrix: SolidDate Collected: 05/14/19 00:00

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 7.65

(2σ+/-)

0.880

(2σ+/-)

106/21/19 03:2205/30/19 16:41pCi/g0.1630.500

RL MDC

0.377

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/21/19 03:22 11.831.251.183.77Thorium-234

Ac-228 2.90 0.373 0.476 0.370 pCi/g 05/30/19 16:41 06/21/19 03:22 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 3.22 0.935 0.993 0.908 pCi/g 05/30/19 16:41 06/21/19 03:22 1

Bi-214 7.65 0.377 0.880 0.163 pCi/g 05/30/19 16:41 06/21/19 03:22 1
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Client Sample Results
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34284-15Client Sample ID: DUP-5
Matrix: SolidDate Collected: 05/14/19 00:00

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

K-40 9.17 1.29 1.59 0.738 pCi/g 05/30/19 16:41 06/21/19 03:22 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Pb-212 2.88 0.202 0.423 0.196 pCi/g 05/30/19 16:41 06/21/19 03:22 1

Pb-214 8.39 0.339 0.935 0.253 pCi/g 05/30/19 16:41 06/21/19 03:22 1

Tl-208 0.870 0.140 0.167 0.120 pCi/g 05/30/19 16:41 06/21/19 03:22 1

Lab Sample ID: 160-34284-15Client Sample ID: DUP-5
Matrix: SolidDate Collected: 05/14/19 00:00

Percent Solids: 94.9Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.8 0.94 0.37 mg/Kg ☼ 06/06/19 12:39 06/14/19 04:14 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.47 0.19 mg/Kg 06/06/19 12:39 06/14/19 04:14 2☼Molybdenum 2.2

0.47 0.30 mg/Kg 06/06/19 12:39 06/14/19 04:14 2☼Selenium 1.6

0.094 0.037 mg/Kg 06/06/19 12:39 06/14/19 04:14 2☼Uranium 3.9

0.94 0.37 mg/Kg 06/06/19 12:39 06/14/19 04:14 2☼Vanadium 20

Lab Sample ID: 160-34284-16Client Sample ID: DUP-6
Matrix: SolidDate Collected: 05/14/19 00:00

Date Received: 05/22/19 13:36

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.720

(2σ+/-)

0.182

(2σ+/-)

106/21/19 03:2605/30/19 16:41pCi/g0.1850.500

RL MDC

0.166

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 05/30/19 16:41 06/21/19 03:26 11.460.8120.807U0.787Thorium-234

Ac-228 2.33 0.282 0.368 0.153 pCi/g 05/30/19 16:41 06/21/19 03:26 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.50 0.809 0.848 0.637 pCi/g 05/30/19 16:41 06/21/19 03:26 1

Bi-214 0.720 0.166 0.182 0.185 pCi/g 05/30/19 16:41 06/21/19 03:26 1

K-40 8.09 1.25 1.49 0.357 pCi/g 05/30/19 16:41 06/21/19 03:26 1

Pb-212 2.31 0.189 0.306 0.147 pCi/g 05/30/19 16:41 06/21/19 03:26 1

Pb-214 0.756 0.145 0.164 0.144 pCi/g 05/30/19 16:41 06/21/19 03:26 1

Tl-208 0.763 0.117 0.140 0.0757 pCi/g 05/30/19 16:41 06/21/19 03:26 1

Lab Sample ID: 160-34284-16Client Sample ID: DUP-6
Matrix: SolidDate Collected: 05/14/19 00:00

Percent Solids: 95.5Date Received: 05/22/19 13:36

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.4 0.88 0.35 mg/Kg ☼ 06/06/19 12:39 06/14/19 05:07 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.44 0.18 mg/Kg 06/06/19 12:39 06/14/19 05:07 2☼Molybdenum 0.31 J

0.44 0.28 mg/Kg 06/06/19 12:39 06/14/19 05:07 2☼Selenium 1.7

0.088 0.035 mg/Kg 06/06/19 12:39 06/14/19 05:07 2☼Uranium 0.60

0.88 0.35 mg/Kg 06/06/19 12:39 06/14/19 05:07 2☼Vanadium 34
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QC Sample Results
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method: 6020B - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 160-431089/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431089

RL MDL

Arsenic ND 0.95 0.38 mg/Kg 06/06/19 12:36 06/18/19 04:30 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.190.47 mg/Kg 06/06/19 12:36 06/18/19 04:30 2Molybdenum

ND 0.0380.095 mg/Kg 06/06/19 12:36 06/18/19 04:30 2Uranium

ND 0.380.95 mg/Kg 06/06/19 12:36 06/18/19 04:30 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-431089/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431089

Uranium 91.6 91.2 mg/Kg 100 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-431089/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431935 Prep Batch: 431089

Arsenic 161 168 mg/Kg 104.3 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 110 mg/Kg 100 70.5 - 129.

1
Vanadium 56.7 53.5 mg/Kg 94.4 56.8 - 143.

4

Client Sample ID: Method BlankLab Sample ID: MB 160-431090/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431746 Prep Batch: 431090

RL MDL

Arsenic ND 0.85 0.34 mg/Kg 06/06/19 12:39 06/14/19 03:14 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND ^ 0.170.43 mg/Kg 06/06/19 12:39 06/14/19 03:14 2Molybdenum

ND 0.270.43 mg/Kg 06/06/19 12:39 06/14/19 03:14 2Selenium

ND 0.0340.085 mg/Kg 06/06/19 12:39 06/14/19 03:14 2Uranium

ND 0.340.85 mg/Kg 06/06/19 12:39 06/14/19 03:14 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-431090/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431746 Prep Batch: 431090

Uranium 98.8 100 mg/Kg 102 75 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-431090/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431746 Prep Batch: 431090

Arsenic 161 158 mg/Kg 98.2 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 111 mg/Kg 101.1 70.5 - 129.

1
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QC Sample Results
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-431090/3-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431746 Prep Batch: 431090

Selenium 191 192 mg/Kg 100.6 68.6 - 131.

9

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Vanadium 56.7 55.7 mg/Kg 98.2 56.8 - 143.

4

Client Sample ID: DUP-5Lab Sample ID: 160-34284-15 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431746 Prep Batch: 431090

Arsenic 2.8 104 99.8 mg/Kg 94 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum 2.2 51.8 50.0 mg/Kg 92 75 - 125☼

Selenium 1.6 51.8 45.7 mg/Kg 85 75 - 125☼

Uranium 3.9 104 109 mg/Kg 101 75 - 125☼

Vanadium 20 104 107 mg/Kg 84 75 - 125☼

Client Sample ID: DUP-5Lab Sample ID: 160-34284-15 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431746 Prep Batch: 431090

Arsenic 2.8 102 99.2 mg/Kg 94 75 - 125 1 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum 2.2 51.2 54.6 mg/Kg 102 75 - 125 9 35☼

Selenium 1.6 51.2 45.5 mg/Kg 86 75 - 125 0 35☼

Uranium 3.9 103 122 mg/Kg 115 75 - 125 11 35☼

Vanadium 20 103 106 mg/Kg 83 75 - 125 1 35☼

Client Sample ID: DUP-6Lab Sample ID: 160-34284-16 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431746 Prep Batch: 431090

Arsenic 1.4 100 92.6 mg/Kg 91 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum 0.31 J 50.0 46.6 mg/Kg 93 75 - 125☼

Selenium 1.7 50.1 41.6 mg/Kg 80 75 - 125☼

Uranium 0.60 100 100 mg/Kg 99 75 - 125☼

Vanadium 34 100 113 mg/Kg 78 75 - 125☼

Client Sample ID: DUP-6Lab Sample ID: 160-34284-16 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 431746 Prep Batch: 431090

Arsenic 1.4 102 101 mg/Kg 97 75 - 125 8 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum 0.31 J 50.9 48.5 mg/Kg 95 75 - 125 4 35☼

Selenium 1.7 50.9 44.6 mg/Kg 84 75 - 125 7 35☼

Uranium 0.60 102 103 mg/Kg 101 75 - 125 3 35☼

Vanadium 34 102 133 mg/Kg 96 75 - 125 16 35☼
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QC Sample Results
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LRC 160-431746/1
Matrix: Solid
Analysis Batch: 431746

Arsenic 200 201 ug/L 100 90 - 110

Analyte

LRC LRC

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LRC 160-431746/2
Matrix: Solid
Analysis Batch: 431746

Vanadium 1000 1050 ug/L 105 90 - 110

Analyte

LRC LRC

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LRC 160-431746/3
Matrix: Solid
Analysis Batch: 431746

Molybdenum 3000 3140 ug/L 105 90 - 110

Analyte

LRC LRC

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Selenium 1000 927 ug/L 93 90 - 110

Uranium 2000 2090 ug/L 104 90 - 110

Client Sample ID: Lab Control SampleLab Sample ID: LRC 160-431935/2
Matrix: Solid
Analysis Batch: 431935

Vanadium 1000 974 ug/L 97 90 - 110

Analyte

LRC LRC

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LRC 160-431935/3
Matrix: Solid
Analysis Batch: 431935

Arsenic 2000 1880 ug/L 94 90 - 110

Analyte

LRC LRC

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 3000 3120 ug/L 104 90 - 110

Selenium 1000 1020 ug/L 102 90 - 110

Uranium 2000 2150 ug/L 108 90 - 110

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-430296/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432232 Prep Batch: 430296

Radium-226

Analyte

U 106/20/19 21:5905/30/19 16:41pCi/g0.334

MDC

0.500

RL

0.08110.0804

(2σ+/-) (2σ+/-)

MB

-0.1073

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

106/20/19 21:5905/30/19 16:41pCi/g1.150.3130.311U0.3160Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 05/30/19 16:41 06/20/19 21:59 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected
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QC Sample Results
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-430296/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432231 Prep Batch: 430296

Americium-241

Analyte

130-7010096.4896.7 11.3 1.15

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 27.7 30.54 3.21 0.286 pCi/g 110 70 - 130

Cobalt-60 11.5 12.13 1.27 0.172 pCi/g 105 70 - 130

Client Sample ID: DUP-5Lab Sample ID: 160-34284-15 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432353 Prep Batch: 430296

Radium-226

Analyte

21.468.6217.65 1.00 0.500 0.272

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 3.77 4.193 1.51 2.32 pCi/g 0.43 2

Ac-228 21.013.2512.90 0.516 0.403

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-214 7.65 8.621 1.00 0.272 pCi/g 1.46 2

K-40 9.17 12.39 F 2.02 0.376 pCi/g 2.50 2

Pb-212 2.88 2.885 0.394 0.280 pCi/g 0.03 2

Pb-214 8.39 9.163 1.03 0.354 pCi/g 1.11 2

Tl-208 0.870 1.152 F 0.225 0.161 pCi/g 2.01 2

Client Sample ID: DUP-6Lab Sample ID: 160-34284-16 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 432351 Prep Batch: 430296

Radium-226

Analyte

20.130.70390.720 0.172 0.500 0.123

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 0.787 U -0.2545 U 1.30 2.19 pCi/g 1.36 2

Ac-228 22.15F1.7852.33 0.350 0.232

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-214 0.720 0.7039 0.172 0.123 pCi/g 0.13 2

K-40 8.09 7.581 1.54 0.627 pCi/g 0.47 2

Pb-212 2.31 2.164 0.332 0.128 pCi/g 0.66 2

Pb-214 0.756 0.7651 0.154 0.140 pCi/g 0.08 2

Tl-208 0.763 0.8110 0.138 0.0534 pCi/g 0.48 2
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QC Association Summary
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Metals

Prep Batch: 431089

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-34284-1 AB03-MB01-01 Total/NA

Solid 3050B160-34284-2 AB03-MB02-01 Total/NA

Solid 3050B160-34284-3 AB03-MB03-01 Total/NA

Solid 3050B160-34284-4 AB03-MB03-02 Total/NA

Solid 3050B160-34284-5 AB03-MB04-01 Total/NA

Solid 3050B160-34284-6 AB03-MB04-02 Total/NA

Solid 3050B160-34284-7 AB03-MB05-01 Total/NA

Solid 3050B160-34284-8 AB03-MB05-02 Total/NA

Solid 3050B160-34284-9 AB03-MS01-01 Total/NA

Solid 3050B160-34284-10 AB03-MS01-02 Total/NA

Solid 3050B160-34284-11 AB03-MS02-01 Total/NA

Solid 3050BMB 160-431089/1-A Method Blank Total/NA

Solid 3050BLCS 160-431089/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-431089/3-A Lab Control Sample Total/NA

Prep Batch: 431090

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-34284-12 AB03-MS02-02 Total/NA

Solid 3050B160-34284-13 AB03-MS03-01 Total/NA

Solid 3050B160-34284-14 AB03-MS03-02 Total/NA

Solid 3050B160-34284-15 DUP-5 Total/NA

Solid 3050B160-34284-16 DUP-6 Total/NA

Solid 3050BMB 160-431090/1-A Method Blank Total/NA

Solid 3050BLCS 160-431090/2-A Lab Control Sample Total/NA

Solid 3050BLCSSRM 160-431090/3-A Lab Control Sample Total/NA

Solid 3050B160-34284-15 MS DUP-5 Total/NA

Solid 3050B160-34284-15 MSD DUP-5 Total/NA

Solid 3050B160-34284-16 MS DUP-6 Total/NA

Solid 3050B160-34284-16 MSD DUP-6 Total/NA

Analysis Batch: 431746

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 431090160-34284-12 AB03-MS02-02 Total/NA

Solid 6020B 431090160-34284-13 AB03-MS03-01 Total/NA

Solid 6020B 431090160-34284-14 AB03-MS03-02 Total/NA

Solid 6020B 431090160-34284-15 DUP-5 Total/NA

Solid 6020B 431090160-34284-16 DUP-6 Total/NA

Solid 6020B 431090MB 160-431090/1-A Method Blank Total/NA

Solid 6020B 431090LCS 160-431090/2-A Lab Control Sample Total/NA

Solid 6020B 431090LCSSRM 160-431090/3-A Lab Control Sample Total/NA

Solid 6020BLRC 160-431746/1 Lab Control Sample

Solid 6020BLRC 160-431746/2 Lab Control Sample

Solid 6020BLRC 160-431746/3 Lab Control Sample

Solid 6020B 431090160-34284-15 MS DUP-5 Total/NA

Solid 6020B 431090160-34284-15 MSD DUP-5 Total/NA

Solid 6020B 431090160-34284-16 MS DUP-6 Total/NA

Solid 6020B 431090160-34284-16 MSD DUP-6 Total/NA

Analysis Batch: 431935

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 431089160-34284-1 AB03-MB01-01 Total/NA
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QC Association Summary
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Metals (Continued)

Analysis Batch: 431935 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 431089160-34284-2 AB03-MB02-01 Total/NA

Solid 6020B 431089160-34284-3 AB03-MB03-01 Total/NA

Solid 6020B 431089160-34284-4 AB03-MB03-02 Total/NA

Solid 6020B 431089160-34284-5 AB03-MB04-01 Total/NA

Solid 6020B 431089160-34284-6 AB03-MB04-02 Total/NA

Solid 6020B 431089160-34284-7 AB03-MB05-01 Total/NA

Solid 6020B 431089160-34284-8 AB03-MB05-02 Total/NA

Solid 6020B 431089160-34284-9 AB03-MS01-01 Total/NA

Solid 6020B 431089160-34284-10 AB03-MS01-02 Total/NA

Solid 6020B 431089160-34284-11 AB03-MS02-01 Total/NA

Solid 6020B 431089MB 160-431089/1-A Method Blank Total/NA

Solid 6020B 431089LCS 160-431089/2-A Lab Control Sample Total/NA

Solid 6020B 431089LCSSRM 160-431089/3-A Lab Control Sample Total/NA

Solid 6020BLRC 160-431935/2 Lab Control Sample

Solid 6020BLRC 160-431935/3 Lab Control Sample

General Chemistry

Analysis Batch: 429837

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-34284-1 AB03-MB01-01 Total/NA

Solid Moisture160-34284-2 AB03-MB02-01 Total/NA

Solid Moisture160-34284-3 AB03-MB03-01 Total/NA

Solid Moisture160-34284-4 AB03-MB03-02 Total/NA

Solid Moisture160-34284-5 AB03-MB04-01 Total/NA

Solid Moisture160-34284-6 AB03-MB04-02 Total/NA

Solid Moisture160-34284-7 AB03-MB05-01 Total/NA

Solid Moisture160-34284-8 AB03-MB05-02 Total/NA

Solid Moisture160-34284-9 AB03-MS01-01 Total/NA

Solid Moisture160-34284-10 AB03-MS01-02 Total/NA

Solid Moisture160-34284-11 AB03-MS02-01 Total/NA

Solid Moisture160-34284-12 AB03-MS02-02 Total/NA

Solid Moisture160-34284-13 AB03-MS03-01 Total/NA

Solid Moisture160-34284-14 AB03-MS03-02 Total/NA

Solid Moisture160-34284-15 DUP-5 Total/NA

Solid Moisture160-34284-16 DUP-6 Total/NA

Solid Moisture160-34284-2 DU AB03-MB02-01 Total/NA

Rad

Leach Batch: 429852

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-34284-1 AB03-MB01-01 Total/NA

Solid Dry and Grind160-34284-2 AB03-MB02-01 Total/NA

Solid Dry and Grind160-34284-3 AB03-MB03-01 Total/NA

Solid Dry and Grind160-34284-4 AB03-MB03-02 Total/NA

Solid Dry and Grind160-34284-5 AB03-MB04-01 Total/NA

Solid Dry and Grind160-34284-6 AB03-MB04-02 Total/NA

Solid Dry and Grind160-34284-7 AB03-MB05-01 Total/NA

Solid Dry and Grind160-34284-8 AB03-MB05-02 Total/NA

Solid Dry and Grind160-34284-9 AB03-MS01-01 Total/NA

Solid Dry and Grind160-34284-10 AB03-MS01-02 Total/NA
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QC Association Summary
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Rad (Continued)

Leach Batch: 429852 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-34284-11 AB03-MS02-01 Total/NA

Solid Dry and Grind160-34284-12 AB03-MS02-02 Total/NA

Solid Dry and Grind160-34284-13 AB03-MS03-01 Total/NA

Solid Dry and Grind160-34284-14 AB03-MS03-02 Total/NA

Solid Dry and Grind160-34284-15 DUP-5 Total/NA

Solid Dry and Grind160-34284-16 DUP-6 Total/NA

Solid Dry and Grind160-34284-15 DU DUP-5 Total/NA

Solid Dry and Grind160-34284-16 DU DUP-6 Total/NA

Prep Batch: 430296

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 429852160-34284-1 AB03-MB01-01 Total/NA

Solid Fill_Geo-21 429852160-34284-2 AB03-MB02-01 Total/NA

Solid Fill_Geo-21 429852160-34284-3 AB03-MB03-01 Total/NA

Solid Fill_Geo-21 429852160-34284-4 AB03-MB03-02 Total/NA

Solid Fill_Geo-21 429852160-34284-5 AB03-MB04-01 Total/NA

Solid Fill_Geo-21 429852160-34284-6 AB03-MB04-02 Total/NA

Solid Fill_Geo-21 429852160-34284-7 AB03-MB05-01 Total/NA

Solid Fill_Geo-21 429852160-34284-8 AB03-MB05-02 Total/NA

Solid Fill_Geo-21 429852160-34284-9 AB03-MS01-01 Total/NA

Solid Fill_Geo-21 429852160-34284-10 AB03-MS01-02 Total/NA

Solid Fill_Geo-21 429852160-34284-11 AB03-MS02-01 Total/NA

Solid Fill_Geo-21 429852160-34284-12 AB03-MS02-02 Total/NA

Solid Fill_Geo-21 429852160-34284-13 AB03-MS03-01 Total/NA

Solid Fill_Geo-21 429852160-34284-14 AB03-MS03-02 Total/NA

Solid Fill_Geo-21 429852160-34284-15 DUP-5 Total/NA

Solid Fill_Geo-21 429852160-34284-16 DUP-6 Total/NA

Solid Fill_Geo-21MB 160-430296/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-430296/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 429852160-34284-15 DU DUP-5 Total/NA

Solid Fill_Geo-21 429852160-34284-16 DU DUP-6 Total/NA
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-34284-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB03 RSE VD

Client Sample ID: AB03-MB01-01 Lab Sample ID: 160-34284-1
Matrix: SolidDate Collected: 05/14/19 14:35

Date Received: 05/22/19 13:36

Analysis Moisture 05/28/19 06:12 SDB1 429837 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429852 05/28/19 09:46 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430296 05/30/19 16:41 KRS TAL SLTotal/NA

Analysis 901.1 1 432234 06/20/19 21:59 KLS TAL SLTotal/NA

Client Sample ID: AB03-MB01-01 Lab Sample ID: 160-34284-1
Matrix: SolidDate Collected: 05/14/19 14:35

Percent Solids: 94.9Date Received: 05/22/19 13:36

Prep 3050B 06/06/19 12:36 LAM431089 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431935 06/18/19 06:49 CB TAL SLTotal/NA

Client Sample ID: AB03-MB02-01 Lab Sample ID: 160-34284-2
Matrix: SolidDate Collected: 05/14/19 15:20

Date Received: 05/22/19 13:36

Analysis Moisture 05/28/19 06:12 SDB1 429837 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429852 05/28/19 09:46 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430296 05/30/19 16:41 KRS TAL SLTotal/NA

Analysis 901.1 1 432233 06/20/19 22:25 KLS TAL SLTotal/NA

Client Sample ID: AB03-MB02-01 Lab Sample ID: 160-34284-2
Matrix: SolidDate Collected: 05/14/19 15:20

Percent Solids: 93.9Date Received: 05/22/19 13:36

Prep 3050B 06/06/19 12:36 LAM431089 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431935 06/18/19 06:56 CB TAL SLTotal/NA

Client Sample ID: AB03-MB03-01 Lab Sample ID: 160-34284-3
Matrix: SolidDate Collected: 05/14/19 15:35

Date Received: 05/22/19 13:36

Analysis Moisture 05/28/19 06:12 SDB1 429837 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429852 05/28/19 09:46 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430296 05/30/19 16:41 KRS TAL SLTotal/NA

Analysis 901.1 1 432232 06/20/19 22:35 KLS TAL SLTotal/NA
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-34284-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB03 RSE VD

Client Sample ID: AB03-MB03-01 Lab Sample ID: 160-34284-3
Matrix: SolidDate Collected: 05/14/19 15:35

Percent Solids: 95.1Date Received: 05/22/19 13:36

Prep 3050B 06/06/19 12:36 LAM431089 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431935 06/18/19 07:03 CB TAL SLTotal/NA

Client Sample ID: AB03-MB03-02 Lab Sample ID: 160-34284-4
Matrix: SolidDate Collected: 05/14/19 15:50

Date Received: 05/22/19 13:36

Analysis Moisture 05/28/19 06:12 SDB1 429837 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429852 05/28/19 09:46 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430296 05/30/19 16:41 KRS TAL SLTotal/NA

Analysis 901.1 1 432352 06/21/19 02:37 KLS TAL SLTotal/NA

Client Sample ID: AB03-MB03-02 Lab Sample ID: 160-34284-4
Matrix: SolidDate Collected: 05/14/19 15:50

Percent Solids: 96.1Date Received: 05/22/19 13:36

Prep 3050B 06/06/19 12:36 LAM431089 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431935 06/18/19 07:09 CB TAL SLTotal/NA

Client Sample ID: AB03-MB04-01 Lab Sample ID: 160-34284-5
Matrix: SolidDate Collected: 05/14/19 15:00

Date Received: 05/22/19 13:36

Analysis Moisture 05/28/19 06:12 SDB1 429837 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429852 05/28/19 09:46 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430296 05/30/19 16:41 KRS TAL SLTotal/NA

Analysis 901.1 1 432349 06/21/19 02:39 KLS TAL SLTotal/NA

Client Sample ID: AB03-MB04-01 Lab Sample ID: 160-34284-5
Matrix: SolidDate Collected: 05/14/19 15:00

Percent Solids: 95.2Date Received: 05/22/19 13:36

Prep 3050B 06/06/19 12:36 LAM431089 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431935 06/18/19 07:16 CB TAL SLTotal/NA

Client Sample ID: AB03-MB04-02 Lab Sample ID: 160-34284-6
Matrix: SolidDate Collected: 05/14/19 15:20

Date Received: 05/22/19 13:36

Analysis Moisture 05/28/19 06:12 SDB1 429837 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Eurofins TestAmerica, St. Louis
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-34284-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB03 RSE VD

Client Sample ID: AB03-MB04-02 Lab Sample ID: 160-34284-6
Matrix: SolidDate Collected: 05/14/19 15:20

Date Received: 05/22/19 13:36

Leach Dry and Grind 05/28/19 09:46 DRO429852 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep Fill_Geo-21 430296 05/30/19 16:41 KRS TAL SLTotal/NA

Analysis 901.1 1 432350 06/21/19 02:37 KLS TAL SLTotal/NA

Client Sample ID: AB03-MB04-02 Lab Sample ID: 160-34284-6
Matrix: SolidDate Collected: 05/14/19 15:20

Percent Solids: 95.8Date Received: 05/22/19 13:36

Prep 3050B 06/06/19 12:36 LAM431089 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431935 06/18/19 07:23 CB TAL SLTotal/NA

Client Sample ID: AB03-MB05-01 Lab Sample ID: 160-34284-7
Matrix: SolidDate Collected: 05/14/19 15:10

Date Received: 05/22/19 13:36

Analysis Moisture 05/28/19 06:12 SDB1 429837 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429852 05/28/19 09:46 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430296 05/30/19 16:41 KRS TAL SLTotal/NA

Analysis 901.1 1 432351 06/21/19 02:36 KLS TAL SLTotal/NA

Client Sample ID: AB03-MB05-01 Lab Sample ID: 160-34284-7
Matrix: SolidDate Collected: 05/14/19 15:10

Percent Solids: 94.1Date Received: 05/22/19 13:36

Prep 3050B 06/06/19 12:36 LAM431089 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431935 06/18/19 07:30 CB TAL SLTotal/NA

Client Sample ID: AB03-MB05-02 Lab Sample ID: 160-34284-8
Matrix: SolidDate Collected: 05/14/19 15:05

Date Received: 05/22/19 13:36

Analysis Moisture 05/28/19 06:12 SDB1 429837 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429852 05/28/19 09:46 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430296 05/30/19 16:41 KRS TAL SLTotal/NA

Analysis 901.1 1 432354 06/21/19 02:39 KLS TAL SLTotal/NA
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-34284-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB03 RSE VD

Client Sample ID: AB03-MB05-02 Lab Sample ID: 160-34284-8
Matrix: SolidDate Collected: 05/14/19 15:05

Percent Solids: 93.9Date Received: 05/22/19 13:36

Prep 3050B 06/06/19 12:36 LAM431089 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431935 06/18/19 07:36 CB TAL SLTotal/NA

Client Sample ID: AB03-MS01-01 Lab Sample ID: 160-34284-9
Matrix: SolidDate Collected: 05/14/19 09:45

Date Received: 05/22/19 13:36

Analysis Moisture 05/28/19 06:12 SDB1 429837 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429852 05/28/19 09:46 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430296 05/30/19 16:41 KRS TAL SLTotal/NA

Analysis 901.1 1 432365 06/21/19 02:40 KLS TAL SLTotal/NA

Client Sample ID: AB03-MS01-01 Lab Sample ID: 160-34284-9
Matrix: SolidDate Collected: 05/14/19 09:45

Percent Solids: 94.7Date Received: 05/22/19 13:36

Prep 3050B 06/06/19 12:36 LAM431089 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431935 06/18/19 07:43 CB TAL SLTotal/NA

Client Sample ID: AB03-MS01-02 Lab Sample ID: 160-34284-10
Matrix: SolidDate Collected: 05/14/19 09:56

Date Received: 05/22/19 13:36

Analysis Moisture 05/28/19 06:12 SDB1 429837 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429852 05/28/19 09:46 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430296 05/30/19 16:41 KRS TAL SLTotal/NA

Analysis 901.1 1 432366 06/21/19 02:42 KLS TAL SLTotal/NA

Client Sample ID: AB03-MS01-02 Lab Sample ID: 160-34284-10
Matrix: SolidDate Collected: 05/14/19 09:56

Percent Solids: 94.9Date Received: 05/22/19 13:36

Prep 3050B 06/06/19 12:36 LAM431089 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431935 06/18/19 08:10 CB TAL SLTotal/NA

Client Sample ID: AB03-MS02-01 Lab Sample ID: 160-34284-11
Matrix: SolidDate Collected: 05/14/19 10:20

Date Received: 05/22/19 13:36

Analysis Moisture 05/28/19 06:12 SDB1 429837 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Eurofins TestAmerica, St. Louis
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-34284-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB03 RSE VD

Client Sample ID: AB03-MS02-01 Lab Sample ID: 160-34284-11
Matrix: SolidDate Collected: 05/14/19 10:20

Date Received: 05/22/19 13:36

Leach Dry and Grind 05/28/19 09:46 DRO429852 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep Fill_Geo-21 430296 05/30/19 16:41 KRS TAL SLTotal/NA

Analysis 901.1 1 432352 06/21/19 03:24 KLS TAL SLTotal/NA

Client Sample ID: AB03-MS02-01 Lab Sample ID: 160-34284-11
Matrix: SolidDate Collected: 05/14/19 10:20

Percent Solids: 94.7Date Received: 05/22/19 13:36

Prep 3050B 06/06/19 12:36 LAM431089 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431935 06/18/19 08:16 CB TAL SLTotal/NA

Client Sample ID: AB03-MS02-02 Lab Sample ID: 160-34284-12
Matrix: SolidDate Collected: 05/14/19 10:30

Date Received: 05/22/19 13:36

Analysis Moisture 05/28/19 06:12 SDB1 429837 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429852 05/28/19 09:46 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430296 05/30/19 16:41 KRS TAL SLTotal/NA

Analysis 901.1 1 432349 06/21/19 03:24 KLS TAL SLTotal/NA

Client Sample ID: AB03-MS02-02 Lab Sample ID: 160-34284-12
Matrix: SolidDate Collected: 05/14/19 10:30

Percent Solids: 95.6Date Received: 05/22/19 13:36

Prep 3050B 06/06/19 12:39 LAM431090 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431746 06/14/19 03:54 CB TAL SLTotal/NA

Client Sample ID: AB03-MS03-01 Lab Sample ID: 160-34284-13
Matrix: SolidDate Collected: 05/14/19 10:45

Date Received: 05/22/19 13:36

Analysis Moisture 05/28/19 06:12 SDB1 429837 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429852 05/28/19 09:46 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430296 05/30/19 16:41 KRS TAL SLTotal/NA

Analysis 901.1 1 432354 06/21/19 06:06 KLS TAL SLTotal/NA
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-34284-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB03 RSE VD

Client Sample ID: AB03-MS03-01 Lab Sample ID: 160-34284-13
Matrix: SolidDate Collected: 05/14/19 10:45

Percent Solids: 94.6Date Received: 05/22/19 13:36

Prep 3050B 06/06/19 12:39 LAM431090 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431746 06/14/19 04:00 CB TAL SLTotal/NA

Client Sample ID: AB03-MS03-02 Lab Sample ID: 160-34284-14
Matrix: SolidDate Collected: 05/14/19 11:00

Date Received: 05/22/19 13:36

Analysis Moisture 05/28/19 06:12 SDB1 429837 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429852 05/28/19 09:46 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430296 05/30/19 16:41 KRS TAL SLTotal/NA

Analysis 901.1 1 432351 06/21/19 03:26 KLS TAL SLTotal/NA

Client Sample ID: AB03-MS03-02 Lab Sample ID: 160-34284-14
Matrix: SolidDate Collected: 05/14/19 11:00

Percent Solids: 95.5Date Received: 05/22/19 13:36

Prep 3050B 06/06/19 12:39 LAM431090 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431746 06/14/19 04:07 CB TAL SLTotal/NA

Client Sample ID: DUP-5 Lab Sample ID: 160-34284-15
Matrix: SolidDate Collected: 05/14/19 00:00

Date Received: 05/22/19 13:36

Analysis Moisture 05/28/19 06:12 SDB1 429837 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 429852 05/28/19 09:46 DRO TAL SLTotal/NA

Prep Fill_Geo-21 430296 05/30/19 16:41 KRS TAL SLTotal/NA

Analysis 901.1 1 432354 06/21/19 03:22 KLS TAL SLTotal/NA

Client Sample ID: DUP-5 Lab Sample ID: 160-34284-15
Matrix: SolidDate Collected: 05/14/19 00:00

Percent Solids: 94.9Date Received: 05/22/19 13:36

Prep 3050B 06/06/19 12:39 LAM431090 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431746 06/14/19 04:14 CB TAL SLTotal/NA

Client Sample ID: DUP-6 Lab Sample ID: 160-34284-16
Matrix: SolidDate Collected: 05/14/19 00:00

Date Received: 05/22/19 13:36

Analysis Moisture 05/28/19 06:12 SDB1 429837 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Eurofins TestAmerica, St. Louis
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-34284-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB03 RSE VD

Client Sample ID: DUP-6 Lab Sample ID: 160-34284-16
Matrix: SolidDate Collected: 05/14/19 00:00

Date Received: 05/22/19 13:36

Leach Dry and Grind 05/28/19 09:46 DRO429852 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep Fill_Geo-21 430296 05/30/19 16:41 KRS TAL SLTotal/NA

Analysis 901.1 1 432353 06/21/19 03:26 KLS TAL SLTotal/NA

Client Sample ID: DUP-6 Lab Sample ID: 160-34284-16
Matrix: SolidDate Collected: 05/14/19 00:00

Percent Solids: 95.5Date Received: 05/22/19 13:36

Prep 3050B 06/06/19 12:39 LAM431090 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431746 06/14/19 05:07 CB TAL SLTotal/NA

Laboratory References:

TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Eurofins TestAmerica, St. Louis
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Accreditation/Certification Summary
Client: ARCADIS U.S., Inc. Job ID: 160-34284-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: AB03 RSE VD

Laboratory: Eurofins TestAmerica, St. Louis
All accreditations/certifications held by this laboratory are listed.  Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number Expiration Date

Alaska MO0005410State Program 06-30-19

ANAB Dept. of Defense ELAP L2305 04-06-22

ANAB DoD L2305 04-06-22

ANAB DOE L2305.01 04-06-22

Arizona State Program 9 AZ0813 12-08-19

California State Program 9 2886 06-30-19 *

Connecticut State Program 1 PH-0241 03-31-21

Florida NELAP 4 E87689 06-30-19 *

Hawaii State Program 9 NA 06-30-19

Illinois NELAP 5 200023 11-30-19

Iowa State Program 7 373 12-01-20

Kansas NELAP 7 E-10236 10-31-19

Kentucky (DW) State Program 4 KY90125 12-31-19

Louisiana NELAP 6 04080 06-30-20

Louisiana (DW) NELAP 6 LA011 12-31-19

Maryland State Program 3 310 09-30-19 *

Michigan State Program 5 9005 06-30-19

Missouri State Program 7 780 06-30-19 *

Nevada State Program 9 MO000542018-1 07-31-19 *

New Jersey NELAP 2 MO002 06-30-20

New York NELAP 2 11616 03-31-20

New York NELAP 11616 04-01-20

North Dakota State Program 8 R207 06-30-19 *

NRC NRC 24-24817-01 12-31-22

Oklahoma State 9997 08-31-19

Oklahoma State Program 6 9997 08-31-19 *

Pennsylvania NELAP 3 68-00540 02-28-20

Pennsylvania NELAP 68-00540 02-28-20

South Carolina State Program 4 85002001 06-30-19 *

Texas NELAP 6 T104704193-18-13 07-31-19 *

Texas NELAP T104704193-19-13 07-31-20

US Fish & Wildlife Federal 058448 07-31-19

USDA Federal P330-17-0028 02-02-20

Utah NELAP 8 MO000542018-10 07-31-19 *

Virginia NELAP 3 460230 06-14-20

Washington State Program 10 C592 08-30-19

West Virginia DEP State Program 3 381 08-31-19

Eurofins TestAmerica, St. Louis

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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Method Summary
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Method Method Description LaboratoryProtocol

SW8466020B Metals (ICP/MS) TAL SL

EPAMoisture Percent Moisture TAL SL

EPA901.1 Radium-226 & Other Gamma Emitters (GS) TAL SL

SW8463050B Preparation,  Metals TAL SL

NoneDry and Grind Preparation, Dry and Grind TAL SL

NoneFill_Geo-21 Fill Geometry, 21-Day In-Growth TAL SL

Protocol References:

EPA = US Environmental Protection Agency

None = None

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Eurofins TestAmerica, St. Louis
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Sample Summary
Job ID: 160-34284-1Client: ARCADIS U.S., Inc.
SDG: AB03 RSE VDProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID Client Sample ID ReceivedCollectedMatrix Asset ID

160-34284-1 AB03-MB01-01 Solid 05/14/19 14:35 05/22/19 13:36

160-34284-2 AB03-MB02-01 Solid 05/14/19 15:20 05/22/19 13:36

160-34284-3 AB03-MB03-01 Solid 05/14/19 15:35 05/22/19 13:36

160-34284-4 AB03-MB03-02 Solid 05/14/19 15:50 05/22/19 13:36

160-34284-5 AB03-MB04-01 Solid 05/14/19 15:00 05/22/19 13:36

160-34284-6 AB03-MB04-02 Solid 05/14/19 15:20 05/22/19 13:36

160-34284-7 AB03-MB05-01 Solid 05/14/19 15:10 05/22/19 13:36

160-34284-8 AB03-MB05-02 Solid 05/14/19 15:05 05/22/19 13:36

160-34284-9 AB03-MS01-01 Solid 05/14/19 09:45 05/22/19 13:36

160-34284-10 AB03-MS01-02 Solid 05/14/19 09:56 05/22/19 13:36

160-34284-11 AB03-MS02-01 Solid 05/14/19 10:20 05/22/19 13:36

160-34284-12 AB03-MS02-02 Solid 05/14/19 10:30 05/22/19 13:36

160-34284-13 AB03-MS03-01 Solid 05/14/19 10:45 05/22/19 13:36

160-34284-14 AB03-MS03-02 Solid 05/14/19 11:00 05/22/19 13:36

160-34284-15 DUP-5 Solid 05/14/19 00:00 05/22/19 13:36

160-34284-16 DUP-6 Solid 05/14/19 00:00 05/22/19 13:36

Eurofins TestAmerica, St. Louis
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.:

AB03 RSE VD

160-34284-1Eurofins TestAmerica, St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

05/20/20 (Purchased Reagent) Ag 40.01 mg/LCPI International, Lot 10094019-5MPREP1-A_00002
Al 2000 mg/L
Arsenic 200.2 mg/L
B 40 mg/L
Ba 200.2 mg/L
Be 20.02 mg/L
Bi 200.4 mg/L
Ca 2005 mg/L
Cd 200.2 mg/L
Co 200.9 mg/L
Cr 200.3 mg/L
Cu 200.4 mg/L
Fe 2001 mg/L
K 2002 mg/L
Li 20.02 mg/L
Mg 2000 mg/L
Mn 200.2 mg/L
Na 2002 mg/L
Ni 200.3 mg/L
P 200.2 mg/L
Pb 200.2 mg/L
Selenium 100.1 mg/L
Sm 200 mg/L
Sr 200.6 mg/L
Th 200.2 mg/L
Tl 40 mg/L
Uranium 200.4 mg/L
Vanadium 200.9 mg/L
Zn 199.9 mg/L

05/20/20 (Purchased Reagent) Sulfur 2001 mg/LCPI International, Lot 10094019-6MPREP1-B_00002

05/20/20 (Purchased Reagent) Molybdenum 100 mg/LCPI International, Lot 10094019-4MPREP2_00020
Sb 99.98 mg/L
Si 1000 mg/L
Sn 199.8 mg/L
Ti 199.9 mg/L
W 200 mg/L
Zr 199.9 mg/L

MS CAL 1 A_00005 Arsenic 10 ug/L500 mL 0.5 mL07/12/19 06/12/19MS A CAL1 LLC_00388 2% HCL 2% HN03, Lot 
1735290

Selenium 5 ug/L
Uranium 1 ug/L
Vanadium 10 ug/L

MS CAL 1 B_00006 0.5 mL Molybdenum 5 ug/L
10/03/19 (Purchased Reagent) Arsenic 10 ug/mLInorganic Ventures, Lot N2-MEB671843.MS CAL 1 A_00005

Selenium 5 ug/mL
Uranium 1 ug/mL
Vanadium 10 ug/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.:

AB03 RSE VD

160-34284-1Eurofins TestAmerica, St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

10/03/19 (Purchased Reagent) Molybdenum 5 ug/mLInorganic Ventures, Lot N2-MEB671844.MS CAL 1 B_00006

MS CAL 1 A_00005 Arsenic 10 ug/L500 mL 0.5 mL07/14/19 06/14/19MS A CAL1 LLC_00389 2% HCL 2% HN03, Lot 
1747053

Selenium 5 ug/L
Uranium 1 ug/L
Vanadium 10 ug/L

MS CAL 1 B_00006 0.5 mL Molybdenum 5 ug/L
10/03/19 (Purchased Reagent) Arsenic 10 ug/mLInorganic Ventures, Lot N2-MEB671843.MS CAL 1 A_00005

Selenium 5 ug/mL
Uranium 1 ug/mL
Vanadium 10 ug/mL

10/03/19 (Purchased Reagent) Molybdenum 5 ug/mLInorganic Ventures, Lot N2-MEB671844.MS CAL 1 B_00006

MS CAL3 A_00011 Arsenic 100 ug/L500 mL 0.5 mL07/12/19 06/12/19MS A CAL2 CCV_00349 2% HCL 2% HN03, Lot 
1735290

Selenium 50 ug/L
Uranium 100 ug/L
Vanadium 100 ug/L

MS CAL3 B_00012 0.5 mL Molybdenum 50 ug/L
05/31/20 (Purchased Reagent) Arsenic 100 ug/mLCPI, Lot 10097743-1.MS CAL3 A_00011

Selenium 50 ug/mL
Uranium 100 ug/mL
Vanadium 100 ug/mL

05/31/20 (Purchased Reagent) Molybdenum 50 ug/mLCPI, Lot 10097743-2.MS CAL3 B_00012

MS CAL3 A_00010 Arsenic 100 ug/L500 mL 0.5 mL07/14/19 06/14/19MS A CAL2 CCV_00350 2% HCL 2% HN03, Lot 
1747053

Selenium 50 ug/L
Uranium 100 ug/L
Vanadium 100 ug/L

MS CAL3 B_00011 0.5 mL Molybdenum 50 ug/L
08/20/19 (Purchased Reagent) Arsenic 100 ug/mLInorganic Ventures, Lot N2-MEB670610.MS CAL3 A_00010

Selenium 50 ug/mL
Uranium 100 ug/mL
Vanadium 100 ug/mL

08/20/19 (Purchased Reagent) Molybdenum 50 ug/mLInorganic Ventures, Lot N2-MEB670611.MS CAL3 B_00011

MS CAL3 A_00011 Arsenic 200 ug/L200 mL 0.4 mL07/12/19 06/12/19MS A CAL3_00309 2% HCL 2% HN03, Lot 
1735290

Selenium 100 ug/L
Uranium 200 ug/L
Vanadium 200 ug/L

MS CAL3 B_00012 0.4 mL Molybdenum 100 ug/L
05/31/20 (Purchased Reagent) Arsenic 100 ug/mLCPI, Lot 10097743-1.MS CAL3 A_00011

Selenium 50 ug/mL
Uranium 100 ug/mL
Vanadium 100 ug/mL

05/31/20 (Purchased Reagent) Molybdenum 50 ug/mLCPI, Lot 10097743-2.MS CAL3 B_00012

MS CAL3 A_00011 Arsenic 200 ug/L200 mL 0.4 mL07/14/19 06/14/19MS A CAL3_00310 2% HCL 2% HN03, Lot 
1747053
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.:

AB03 RSE VD

160-34284-1Eurofins TestAmerica, St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Selenium 100 ug/L
Uranium 200 ug/L
Vanadium 200 ug/L

MS CAL3 B_00012 0.4 mL Molybdenum 100 ug/L
05/31/20 (Purchased Reagent) Arsenic 100 ug/mLCPI, Lot 10097743-1.MS CAL3 A_00011

Selenium 50 ug/mL
Uranium 100 ug/mL
Vanadium 100 ug/mL

05/31/20 (Purchased Reagent) Molybdenum 50 ug/mLCPI, Lot 10097743-2.MS CAL3 B_00012

06/17/19 06/10/19 100 mL MS ICSA_00032 10 mL Molybdenum 2 mg/LMS A ICSA_00296 2% HCL 2% HN03, Lot 
1735290

05/14/20 (Purchased Reagent) Molybdenum 20 ug/mLCPI, Lot 992328-1.MS ICSA_00032

06/21/19 06/14/19 100 mL MS ICSA_00032 10 mL Molybdenum 2 mg/LMS A ICSA_00297 2% HCL 2% HN03, Lot 
1747053

05/14/20 (Purchased Reagent) Molybdenum 20 ug/mLCPI, Lot 992328-1.MS ICSA_00032

MS CAL3 A_00010 Arsenic 50 ug/L100 mL 0.05 mL06/17/19 06/10/19MS A ICSAB_00306 2% HCL 2% HN03, Lot 
1735290

Selenium 25 ug/L
Uranium 50 ug/L
Vanadium 50 ug/L
Molybdenum 2025 ug/LMS CAL3 B_00011 0.05 mL

MS ICSA_00032 10 mL Molybdenum 2025 ug/L
08/20/19 (Purchased Reagent) Arsenic 100 ug/mLInorganic Ventures, Lot N2-MEB670610.MS CAL3 A_00010

Selenium 50 ug/mL
Uranium 100 ug/mL
Vanadium 100 ug/mL

08/20/19 (Purchased Reagent) Molybdenum 50 ug/mLInorganic Ventures, Lot N2-MEB670611.MS CAL3 B_00011
05/14/20 (Purchased Reagent) Molybdenum 20 ug/mLCPI, Lot 992328-1.MS ICSA_00032

MS CAL3 A_00010 Arsenic 50 ug/L100 mL 0.05 mL06/21/19 06/14/19MS A ICSAB_00307 2% HCL 2% HN03, Lot 
1747053

Selenium 25 ug/L
Uranium 50 ug/L
Vanadium 50 ug/L
Molybdenum 2025 ug/LMS CAL3 B_00011 0.05 mL

MS ICSA_00032 10 mL Molybdenum 2025 ug/L
08/20/19 (Purchased Reagent) Arsenic 100 ug/mLInorganic Ventures, Lot N2-MEB670610.MS CAL3 A_00010

Selenium 50 ug/mL
Uranium 100 ug/mL
Vanadium 100 ug/mL

08/20/19 (Purchased Reagent) Molybdenum 50 ug/mLInorganic Ventures, Lot N2-MEB670611.MS CAL3 B_00011
05/14/20 (Purchased Reagent) Molybdenum 20 ug/mLCPI, Lot 992328-1.MS ICSA_00032

MS ICV 1_00009 Arsenic 100 ug/L100 mL 0.05 mL06/14/19 06/13/19MS A ICV_00950 2% Nitric Acid, Lot 
1735290

Molybdenum 50 ug/L
Selenium 50 ug/L
Uranium 100 ug/LMS ICV 2_00009 0.05 mL
Vanadium 100 ug/L
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.:

AB03 RSE VD

160-34284-1Eurofins TestAmerica, St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

05/31/20 (Purchased Reagent) Arsenic 200 ug/mLCPI, Lot 10097743-3.MS ICV 1_00009
Molybdenum 100 ug/mL
Selenium 100 ug/mL

05/31/20 (Purchased Reagent) Uranium 200 ug/mLCPI, Lot 10097743-4.MS ICV 2_00009
Vanadium 200 ug/mL

MS ICV 1_00009 Arsenic 100 ug/L100 mL 0.05 mL06/18/19 06/17/19MS A ICV_00953 2% Nitric Acid, Lot 
1747053

Molybdenum 50 ug/L
Selenium 50 ug/L
Uranium 100 ug/LMS ICV 2_00009 0.05 mL
Vanadium 100 ug/L

05/31/20 (Purchased Reagent) Arsenic 200 ug/mLCPI, Lot 10097743-3.MS ICV 1_00009
Molybdenum 100 ug/mL
Selenium 100 ug/mL

05/31/20 (Purchased Reagent) Uranium 200 ug/mLCPI, Lot 10097743-4.MS ICV 2_00009
Vanadium 200 ug/mL

10/03/19 (Purchased Reagent) Arsenic 10 ug/mLInorganic Ventures, Lot N2-MEB671843MS CAL 1 A_00005
Selenium 5 ug/mL
Uranium 1 ug/mL
Vanadium 10 ug/mL

10/03/19 (Purchased Reagent) Molybdenum 5 ug/mLInorganic Ventures, Lot N2-MEB671844MS CAL 1 B_00006

06/16/19 05/16/19 200 mL MS CAL3 A_00010 2 mL Vanadium 1 ug/mLMS LDR 1_00160 2% HCL 2% HNO3, Lot 
1724347

08/20/19 (Purchased Reagent) Vanadium 100 ug/mLInorganic Ventures, Lot N2-MEB670610.MS CAL3 A_00010

07/14/19 06/14/19 200 mL MS CAL3 A_00010 2 mL Vanadium 1 ug/mLMS LDR 1_00161 2% HCL 2% HNO3, Lot 
1747053

08/20/19 (Purchased Reagent) Vanadium 100 ug/mLInorganic Ventures, Lot N2-MEB670610.MS CAL3 A_00010

MS CAL3 A_00010 Selenium 1 ug/mL200 mL 4 mL06/16/19 05/16/19MS LDR 2_00169 2% HCL 2% HNO3, Lot 
1724347

Uranium 2 ug/mL
Molybdenum 3 ug/mLMS CAL3 B_00011 4 mL

MS ICSA_00031 20 mL Molybdenum 3 ug/mL
08/20/19 (Purchased Reagent) Selenium 50 ug/mLInorganic Ventures, Lot N2-MEB670610.MS CAL3 A_00010

Uranium 100 ug/mL
08/20/19 (Purchased Reagent) Molybdenum 50 ug/mLInorganic Ventures, Lot N2-MEB670611.MS CAL3 B_00011
02/19/20 (Purchased Reagent) Molybdenum 20 ug/mLCPI, Lot 992328-1.MS ICSA_00031

MS CAL3 A_00010 Arsenic 2 ug/mL200 mL 4 mL07/14/19 06/14/19MS LDR 2_00170 2% HCL 2% HNO3, Lot 
1747053

Selenium 1 ug/mL
Uranium 2 ug/mL
Molybdenum 3 ug/mLMS CAL3 B_00011 4 mL

MS ICSA_00031 20 mL Molybdenum 3 ug/mL
08/20/19 (Purchased Reagent) Arsenic 100 ug/mLInorganic Ventures, Lot N2-MEB670610.MS CAL3 A_00010

Selenium 50 ug/mL
Uranium 100 ug/mL

08/20/19 (Purchased Reagent) Molybdenum 50 ug/mLInorganic Ventures, Lot N2-MEB670611.MS CAL3 B_00011
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.:

AB03 RSE VD

160-34284-1Eurofins TestAmerica, St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

02/19/20 (Purchased Reagent) Molybdenum 20 ug/mLCPI, Lot 992328-1.MS ICSA_00031

03/31/20 (Purchased Reagent) Ag 43.3 mg/KgERA, Lot D099-540PR_LCSSRM_00023
Al 8360 mg/Kg
Arsenic 161 mg/Kg
B 91.6 mg/Kg
Ba 260 mg/Kg
Be 97.6 mg/Kg
Ca 4760 mg/Kg
Cd 211 mg/Kg
Co 48.2 mg/Kg
Cr 136 mg/Kg
Cu 166 mg/Kg
Fe 14100 mg/Kg
Hg 11.5 mg/Kg
K 2020 mg/Kg
Mg 2340 mg/Kg
Mn 288 mg/Kg
Molybdenum 110 mg/Kg
Na 218 mg/Kg
Ni 91.9 mg/Kg
Pb 111 mg/Kg
Sb 75.5 mg/Kg
Selenium 191 mg/Kg
Sn 99.9 mg/Kg
Sr 107 mg/Kg
Ti 376 mg/Kg
Tl 156 mg/Kg
Vanadium 56.7 mg/Kg
Zn 199 mg/Kg

Gamma Ampuole_00001 Americium-241 9.4429 Bq0.9986 
Source

0.9986 g04/01/59 02/23/11Source A_00001 water, Lot 79670-334

Cd-109 132.909 Bq
Ce-139 4.4538 Bq
Cesium-137 3.7296 Bq
Co-57 2.9513 Bq
Cobalt-60 6.2002 Bq
Hg-203 9.6996 Bq
Sn-113 7.6266 Bq
Y-88 12.712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.:

AB03 RSE VD

160-34284-1Eurofins TestAmerica, St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Y-88 12712 Bq

Gamma Ampuole_00001 Americium-241 9.4429 Bq1.0511 
Source

1.0511 g04/01/59 02/23/11Source B_00001 water, Lot 79670-334

Cd-109 132.909 Bq
Ce-139 4.4538 Bq
Cesium-137 3.7296 Bq
Co-57 2.9513 Bq
Cobalt-60 6.2002 Bq
Hg-203 9.6996 Bq
Sn-113 7.6266 Bq
Y-88 12.712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00001 Americium-241 9442.9 Bq1.0148 g 1.0148 g04/01/59 02/23/12Source C_00001 water, Lot 79670-334
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00001 Americium-241 9442.9 Bq0.9781 g 0.9781 g04/01/59 02/23/11Source D_00001 water, Lot 79670-334
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.:

AB03 RSE VD

160-34284-1Eurofins TestAmerica, St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00001 Americium-241 9442.9 Bq1.0205 g 1.0205 g04/01/59 02/23/11Source E_00001 water, Lot 79670-334
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00003 Americium-241 1924.27 Bq10 mL 2.1184 g01/01/51 01/01/12Source H_00002 wataer, Lot 83725-334
Cd-109 27950 Bq
Ce-139 927.965 Bq
Cesium-137 774.911 Bq
Co-57 605.079 Bq
Cobalt-60 1273.92 Bq
Hg-203 2007.23 Bq
Sn-113 1643.41 Bq
Y-88 2681.34 Bq

01/19/61 (Purchased Reagent) Americium-241 9083.6 BqAnalytics, Lot 83725-334.Gamma Ampuole_00003
Cd-109 131939 Bq
Ce-139 4380.5 Bq
Cesium-137 3658 Bq
Co-57 2856.3 Bq
Cobalt-60 6013.6 Bq
Hg-203 9475.2 Bq
Sn-113 7757.8 Bq
Y-88 12657.4 Bq

09/14/19 (Purchased Reagent) Americium-241 219 dpm/gAnalytics, Lot 74139-334Tuna Can LCS_00008
Cesium-137 82.3 dpm/g
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.:

AB03 RSE VD

160-34284-1Eurofins TestAmerica, St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Cobalt-60 136 dpm/g

02/03/15 (Purchased Reagent) Americium-241 1164 BqEckert & Ziegler, Lot 81427-334Tuna Can_00002
Cd-109 16063 Bq
Ce-139 546 Bq
Cesium-137 465 Bq
Co-57 357 Bq
Cobalt-60 742 Bq
Hg-203 1208 Bq
Pb-210 15186 Bq
Sn-113 943 Bq
Y-88 1571 Bq

02/09/17 (Purchased Reagent) Americium-241 1164 BqEckert & Ziegler, Lot 90099Tuna Can_00003
Cd-109 16373 Bq
Ce-139 549 Bq
Cesium-137 467 Bq
Co-57 362 Bq
Cobalt-60 735 Bq
Hg-203 1171 Bq
Pb-210 14936 Bq
Sn-113 967 Bq
Y-88 1590 Bq

03/01/16 (Purchased Reagent) Americium-241 1195 BqEckert & Ziegler, Lot 83814-334Tuna Can_00006
Cd-109 16353 Bq
Ce-139 543 Bq
Cesium-137 453 Bq
Co-57 354 Bq
Cobalt-60 745 Bq
Hg-203 1175 Bq
Pb-210 14606 Bq
Sn-113 961 Bq
Y-88 1568 Bq
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Reagent

Gamma Ampuole_00001
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Reagent

Gamma Ampuole_00003
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Reagent

MPREP1-A_00002
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Reagent

MPREP1-B_00002
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Reagent

MPREP2_00020
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Reagent

MS CAL 1 A_00005
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Reagent

MS CAL 1 B_00006

Page 64 of 1394



Page 65 of 1394



Page 66 of 1394



Page 67 of 1394



Reagent
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1.0 ACCREDITATION I REGISTRATION 

INORGANIC VENTURES is accredited to ISO Guide 34. "General Requirements for 
the Compelence of Reference Material Producers" and ISOIiEC 17025, "General 
Requirements for the Competence of Testing and Calibration Laboratories". 
Inorganic Ventures IS also an ISO 9001 registered manufacturer (QSR Certificate 
Number QSR·1034). 

2.0 PRODUCT DESCRIPTION 

Product Code 

Catalog Number: 


Lot Number: 


Matrix: 


Value I Analyte(s): 


Multi Analyle Custom Grade Solution 

TA·CAL·3 

N2·MEBS70610 

5% (vlv) HN03 

200 ~gfml ea: 
Boron, 
100 ~gfml ea: 
Barium, 
Cobatt. 
lilhium. 
Lead, 
Thorium, 
Vanadium, 

50 ~glml ea: 
Selenium, 
20 ~Imlea: 
Silver, 

Beryllium, 
Chromium, 

Manganese, 
Samarium, 
Arsenic, 
Zinc, 

Thallium 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

ANALYTE CERTIFIED VALUE 
Arsenic,As 101l.Q. Q.9I'1!1mL 

Beryllium, Be 100,0 :t 0,$ pgfmL 

Cadmium, Cd 1oo.0:t O.4lJQlmL 

Cobalt,Cc. 100,0 t 0.5 ~/mL 

Lead, Pb 100,0 ± O.51Jg/mL 

Manganese, Mn 100.0 t 0.5 ~mL 

Samarium, Sm 1oo.0::t 0.4 llQImL 

Silver, Ag 20.00:t 0.14 ~glmL 

Thallium, TI 20.00 t 0.12 ~glmL 

Urani'um,U 1oo.0:t 0.5}jg1mL 

ZIIle,Zn 1oo.0:t 0.5 }jgImL 

ANALYTE 
BarIum, Sa 

Boron,S 

ChromIum, Cr 

Copper. eu 

I.lthlum, II 

Niekel, Ni 

Selenium, St 

Strontium, Sr 

Thorium, Th 

Vanadium, V 

Page 1 of 5 

Cadmium, 

Copper, 
Nickel, 
Strontium, 

Uranium. 

CERTIFIED VALUE 
100.0 tQ,4119/rnt. 

200,0 t 1.2 pglmL 

100,0 to.1 pg/mL 

100,1) to.S ).fglmL 

100.0 10.3 ~rnL 

100.0 t 0.5 ~g/mL 

50.00 t 0.31 tJQ/ml. 

100.0:t OA Il9/mL 

100.0tO,5 ~g/mL 

100.0tl),5 !J9imL 

~IIIIIIII_ MIIM 
1546517 

10 MSCALJA..OOOlO 

~~~~;~d tb Ora'I1j~r.1J/la 
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Density: 

Assay Infonnatlon: 
ANALYTE 
Ag 

Ag 

As 


B 


Ba 


Ba 


Se 


Sa 


Cd 


Cd 


Go 


Go 


Cr 


Cu 


Cu 


Li 


Li 


Mn 


Mn 


NI 


NI 


Pb 


Pb 


Se 


Sa 


Sm 


8m 


Sr 


Sr 


Th 


Th 


TI 


11 


U 

U 

V 


V 


Zn 

Zn 

1.034 glmL (measured at 20 ±4 'C) 

METHOD 
ICP Assay 


Volhard 


ICP Assay 


Ie? Assay 


IGP Assay 


Gravimetric 

ICP Assay 


Calculated 


ICP Assay 


EDTA 


lep Assay 


EDTA 


lep Assay 


ICPAssay 


EDTA 


ICP Assay 


Grnvimetric 

ICP Assay 


EDTA 


IC? Assay 


EDTA 


lep Assay 


EDTA 


IGP Assay 


Calculated 


ICP Assay 


EDTA 


EOTA 


lep Assay 


EDTA 


Calculated 

Ie? Assay 

Calculated 

Ie? Assay 

Calculated 

EOTA 


ICP Assay 


IGP Assay 


EDTA 


NISTSRM. SRMLOTI 
3151 992212 


99ge 99ge 


3103a i00818 


3107 i10830 


3104a 140909 


SeeSe<. 4.2 

31050 090514 

Sao Se<.4.2 


3108 130116 


928 928 


31i3 000630 Go 


928 928 


3112. 03073OCr3 


3114 121207 


928 928 


31290 100714 


See Sec. 4.2 

3132 050429 

928 928 


3136 120619 


928 928 


3128 101026 


926 928 


3149 100901 


See Sec. 4.2 


3147a 140115 


928 928 


928 928 


3153. 990906 


928 928 


See Sec. 4.2 


3158 993012 


See 8ee. 42 


3164 080521 


See Sec. 4.2 


926 928 


3165 992706 


3168. 120629 


928 928 


The follOWing equations are used in the cau:ulatioo of the certified value 81ld the uncertainty. Reported uncertainties represent 
expanded uncertainties expressed at approximately the 95% confidence level using a coverage factot of k =2. 
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l 

Characterization of CRM by two independent methods Characterization of CRM by one method 

Characterization of CRMIRM by Two Methods 
Certified Value, XcRMlRM' where two melhtk.'k or characteriUltion are uS&d 

is the weighted m&an of the two results: 

~CRMiRM" [(w.al (X..' +{w!)1 iXwl 
Xli" rne<ln ::rf.4.Uay~AW!lh standard uncertal!ltyUdlat a 

~ ~ lTl@anOfASSll)'Melllod6 w'tt' ~trI<'Idard unccr.aJrty l.ich3r b. 

'lira and wb '" the weigllbng lilclol5M ead1 melJ10d cak:Ui'tted \liT; the 1I)~\)r:m 

squom Grille 'JBPltI'1Ce; 

wit '" (liUchar a)2 j (f1l'~iilr,f '" nll.ld13f Ill})) 

wb '" (~i(:char b)~ I ((l!uchar lJi" (1!11Cllaf cY:ti 

CRMlI'(M E:.paM!ed Uncertainly i:l:t =UCR~"II I:?chva&b .. u2bb +WII;, +wb.l''' 

It'" ceve'age raL:kJr" 2 in <'Iii Ga$(\$ allnur!)<lnic 'knturea 

I!marlll&b ~ [twa? (J¢!"..vaY+ (WJ' (,jGl18rtfl~ whe'Ul.ldwr .. !IInri "cllarbilrethe &l.a',," 
rool ef the !iUM or IIIe I.IqUitres. 01 ermftl from :huranto!'!l"1!hon whi& indude instrU'Tl1W1 

1T\eM~I'tHrlent. d'~~1y NIST SRM !.moortainty, Wfogh q; ¥ld >miurre 

~b '" bcllle 10 bertie homogenilr.y 61aM3ffl u~a,'11)' 


~1:s '" 1Mg term $lac!!!y staodar1l1.i1l0arlaillty (SlCf~} 


Uts '" UlIII$pertstabllity $!afldard uotei'lamty 


Certified Abundance: 

IVa Certified Abundance 

Isotope 
Uranium 23BU 

Uranium 235U 

4.0 	 TRACEABILITY TO NIST 

Characterization of CRMlRM by One Method 
Certified Value, XcRMlRM' where one meOlod of characterization 

Is used Is Ihe mean of individual results; 

XcRMlRM OO",~ ()f~y Ml/IOOdA wllh s(a~aro '..Incertair!!y uehu a 

CRMlRM Expanded lh'Ioortafnty (±)" UCRMiRM '"' K€U 2ch<lta .. uibb'" uZtts '" u bl'h 

10.:" oo .... rage 'ado!- M" ill allca_ at Intlf9<lnicVefll\ntl$ 

tlehar a" square rouI.ol the!iUl'1 of!he squares ¢ t~ ermI'$ ftom charO'lcll'll'lUition 
which roude I!'!WUfOOI1t:l '1leasureme~t. cleruaty, NISr 5RM .Jnoorlaiflty, 

wclghll'lg, lIl'1d \/tllume 

utili" bollle ttl IXItI!e h:lmoge!Wty 3tand3tc1 ;')M.ertAlnty 

u,ts "kmg!$1""fI ~tability stand.ard unc!!/taJ'lty tlloragfl) 

u'" ,. (I~ $labl~ty st,mdart ~,flty 

Atom % 
99.7> 0.1 

028 ± 0.05 

- This product is Iraceableto NIST via an unbroKen cham of comparisons. The uncertainties for each certified 
value are reported, taking into account the SRMIRM uncertainty error and the measurement, weighing and 
volume dilution errors. In rare cases where no NIST SRMIRM are available, the lenn ';n-house sid.' is 
specified. 

4.1 ThermometerCalibration 

- AU thermometers are NIST traceable through thermometers that are calibrated by an accredited calibration 
laboratory . 

4.2 Balance Calibration 

- All analy1ical balances are calibrated by an accredited calibration laboratory and procedure. The weights 
used fortesting are annually compared to master weights and are traceable to NIST. 

4.3 Glassware Calibration 

- An in-house procedure is used to calibrate all Class A glassware used in the manufacturing and quality 
control of CRMIRMs. 

5.0 	 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP-MS AND ICP-OES (~glmL) 

NIA 
6.0 	 INTENDED USE 

- For the calibration of analy1ical instruments and validation of analytical methods as appropriate. 

7.0 	 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

7.t Storage and Handling Recommendations 
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- Store between approximately 4° - 30° C while in sealed TCT bag, 

• WIlile stored in the sealed TCT bag, transpiration of this CRMlRM is negligible, After opening the sealed TCT 
bag transpiration of the CRMIRM will oeeur, resulting in a gradual increase in the analyte concentration(s), It is 
the responsibility of the user to account for this eflect WIlen the bott1e is weighed both before and after being 
placed in storage, the mass difference observed will be a measure of transpiration mass loss, 

- After opening the sealed TCT bag, keep cap tighlly sealed when not in use and store between 4° .24° C to 
minimize the effects of transpiration. Use at 20° ± 44 C to minimize volumetric dilution error when using the 
reported density, Do not pipette from the container, Do not return removed aliquots to container, 

~ For more information, visit VIWW,inorganicventures,comrrCT 

Low Silver Nole, This solution contains "lOW' levelS of Silver. Please store this entire boUle inside a sealed glass jar, 

Uranium Note: If uranium is present in this standard, it is natural abundance unless specified in Section 3 

8.0 HAZARDOUS INFORMATION 

• Please refer to the Safety Data Sheet for information regarding this CRMIRM, 

9.0 HOMOGENEITY 

- This solution was mixed according to an jn~house procedure and is guaranteed to be homogeneous. 
Homogeneity data indicate that the end user should take a minimum sample size of 0,2 mL to assure 
homogeneity, 

10.0 QUALITY STANDARD DOCUMENTATION 

10.11509001 Qualily Management System Reghltration 

• QSR Certificate NumberQSR-l034 

10,2 ISOIIEC 17025 "General Requirements for!llie Competence ofTesting and Calibration Laboratories' 

• Chemical Testing' Accredtted I A2LA Certificate Number 683,01 

10.3 ISO Guide 34 "General Requiremenls for the Competence of Reference Material Producers" 

- Reference Material Producer· Accredtted I A2LA Certificate Number 883.02 

11.0 CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY 

11.1 Certification Issue Cale 


August 13, 2018 


• The certification is valid wtthin the measurement uncertainty specified provided the CRMIRM is stored and 
handled in accordance with instructions given in Sec 7.1. This certification is nullified if instructions in Sec 7.1 
are not followed or if the CRMIRM is damaged, contaminated, or otherwise modified, 

11.2 lot expiration Oete 

• August 13. 2022 

- The date after which this CRMlRM should not be used. 

- The lot expiration date reflects the period of time that the slability of a CRM/RM can be supported by long teon 
stability studies conducted on properly stored and handled CRMlRMs, Lot expiration is limited primarily by 
transpiration (loss of water from the solution) and infrequently by chemical stability, 
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11.3 Period of Validity 

- Sealed TCT Bag Open Date: __________ 

- This CRMIRM should not be used longer than one year (or six months in the case of a 30 mL bottle) from the 
date of opening the aluminized beg or after the date given in Sec. 11.2, whichever comes ftrst. This is 
contingent upon the CRMIRM being stored and handled in accordance with the instructions given in Sec, 7,1. 

12.0 	 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Approved By: 

Michael Booth 
Supervisor, Quality Control 

Certifying Officer: 

Paul Gaines 
CEO, Senior Technical Director 
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1111111111111111111111111 
1738191 

Ie, MS CAL3 A~00011 

Exp 0513112t Prpd cb Opn"05f31113 

MS CAL 3 A CPI~ 
I" 111\" \ Ill)" \1 

CERTIFiCATE OF ANALYSIS 

Multi-Element Aqueous CRM Product #: TA-CM-APR19-5TLS 

Mix Name: TA·CAL·3 Lot #: 10097743-1 

Matrix: 2% HN03 

Certified Concentration Certified Concentration Certified ConcentrationElement Element Element
& Uncertainty & Uncertainty & Uncertainty 

Ag 20.02 ± 0.10 ~g/mL Cr 100.1 ± 0.5 ~g/mL Sm 100.1 ± 0.5 ~g/mL 

As 100.0 ± 0.5 ~g/mL Cu 100.0 ± 0.5 ~g/mL Sr 100.1 ± 0.5 ~g/mL 

B 200.0 ± 1.0 ~g/mL Li 100.1 ± 0.5 ~g/mL Th 100.1 ± 0.5 ~g/mL 
Ba 100.1 ± 0.5 ~g/mL Mn 100.1 ± 0.5 ~g/mL TI 20.02 ± 0.10 ~g/~L 

Be 100.0 ± 0.5 ~g/mL Ni 100.0 ± 0.5 ~g/mL U 100.1 ± 0.5 ~g/ml 

Cd 100.0 ± 0.5 ~g/mL Pb 100.1 ± 0.5 ~g/mL V 100.0 ± 0.5 ~g/ml 

Co 100.0 ± 0.5 ~g/mL Se 50.01 ± 0.25 ~g/mL Zn 100.0 ± 0.5 ~g/mL 

Intended Use: This solution is intended for use as acertifi¢d reference material (CRM) or calibration standard for inductively coupled plasma optical 
emission spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), flame or furnace atomic absorption spectroscopy (M 
or GFM), and other techniques for elemental analysis. 

Certification & Traceability: This CRM was manUfactured, processed, and certified under a quality management system that is 
registered/accredited to ISO 9001, ISO 17034, and ISOIIEC 17025. This CRM was prepared to the certified concentrations shown above by 
gravimetric methods, using single-element concentrates that were certified using the "High Performance ICP-OES' protocol developed by NIST and 
are directly traceable to NIST SRMs (see reverse side). The solution was stabilized using high purity nitric acid (HN03) and diluted with filtered (0.22 
~m), 18 M-ohm deionized water. The balances used in the preparation of this CRM are calibrated regularly with traceability to NIST, using acalibration 
provider that is accredited to ISO/IEC 17025 by amutually recognized accreditation body. All volumetric dilutions are performed in Class Acalibrated 
glassware. The certified concentrations were determined ~ased upon gravimetric procedures. Secondary verification of the certified conaentrations 
was performed using ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse side). The uncertainty associated with each 
certified concentration represents the expanded uncertaino/ at the 95% confidence level using acoverage factor of k=2. 

Instructions for Use: We recommend that the solution qe thoroughly mixed by repeated shaking or swirling of the bottle immediately prior to use. 
To achieve the highest accuracy, the analyst should: (1) ~se only pre-cleaned containers and transferware, (2) not pipette directly from lhe CRM's 
original container, (3) never pour used product back into the original container, (4) make dilutions using calibrated balances or certified class A 
volumetric flasks and pipettes, (5) use a minimum sUb-s~mple size of 500 ~L, and (6) dilute with the same matrix as the original CRM or other 
chemically suitable matrix. The solution should be kept tig tly capped and stored under nonnallaboratory conditions. Do not freeze, heat, or immerse 
the bottle or its contents, and avoid exposure to direct sun ight or moisture. 

Period of Validity: CPI International ensures the accuracy of this solution for 18 months from the certification date shown below, provided the 
instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant changes in 
the stability of the solution. 

May 23,2019 
Chuck Goudreau, CertifYing Officer Certification Date 
CPllntemational waives all responsibility for any damages resultihg from the usage andlor implementation of the products/data described herein. 

USA Europe 

5580 Skylane Boulevard P: 707.525.5788 Nieuwe Hemweg 7P P: +31 206380597 

Santa Rosa, CA 95403 P: 800.878.7654 1013BG Amsterdam F: +31204202836: 


1=' 7n7 <:;.4<:; 7Qn1 wwWcniinternational.com The Netherlands 
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Health and Safety Information: Refer to the Safety Data Sheet (SDS). 

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO Guide 34 and ISO Guide 
35. Replicate samples of the finished solution were analyzed to confirm its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity 
and Stability. To ensure homogeneity, users should not take asmaller sub-sample than specified in the Instructions for Use, as doing so will invalidate 
the certified values and uncertainties. 

Quality Manual Rev: No.5, 03/01/2013 

Further Information: Please contact CPllnternational for further information about this CRM. 

Quality Certifications: This CRM was prepared under aquality management system that is registered/accredited to the following: 
• ISO 9001 - Quality Management Systems - Requirements (TUV NORD Cert. No. 44100 16560231) 
• ISOIIEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert, No, 2848,01) 
• ISO Guide 34 - General Requirements for the Competence of Reference Material Producers (A2LA Cert. No, 2848,02) 

o ISO Guide 34 references additional requirements specified in ISO Guide 31 and ISO Guide 35. 

This CRM is traceable to the folloWing NIST SRMs: 

Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM 
Ag 3151 1077a HI 3122 - S 3154 2770 
AI 3101a 1075a Hg 3133 3133 Sb 3102a 3102a 
As 3103a 3103a Ho 3123a - Sc 3148a 3148a 
Au 3121 - In 3124a 3124a Se 3149 3149 
B 3107 3107 K 3141a 3141a Si 3150 1066a 

Ba 3104a 1051b La 3127a 3127a Sm 3147a -
Be 3105a 3105a Li 3129a 3129a Sn 3161a 1057b 
Bi 3106 3106 Lu 3130a - S04'2 3181 -
Br 3184 - Mg 3131a 3131a Sr 3153a 3153a 
Ca 3109a 3109a Mn 3132 3132 Ta 3155 -
Cd 3108 1053a Mo 3134 3134 Tb 3157a -
Ce 3110 3110 Na 3152a 3152a Te 3156 -
CI' 3182 1818a Nb 3137 - Th 3159 -
Co 3113 3113 Nd 3135a - Ti 3162a 3162a 
Cr 3112a 1078b Ni 3136 1065b TI 3158 3158 
Cs 3111a - NOr 3185 - Tm 3160a -
Cu 3114 1080a P 3139a 3139a U 3164 -
Dy 3115a - Pb 3128 3128 V 3165 1052b 
Er 3116a - Pd 3138 - W 3163 3163 
Eu 3117a - P04 3 3186 - Y 3167a 3167a 
F 3183 - Pr 3142a - Yb 3166a -
Fe 3126a 1079b PI 3140 3140 Zn 3168a 3168a 
Ga 3119a - Rb 3145a - Zr 3169 3169 
Gd 3118a - Re 3143 -
Ge 3120a - Rh 3144 3144 
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. 
INORG.NIC· 	 C E R T I Fie ATE 0 F ANALYSIS~v E N T U RES............................................... 
~
. 

. : "i 

1.0 

2.0 

3.0 

ACCREDITATION I REGISTRATION 

INORGANIC VENTURES is accredited to ISO Guide 34, "General Requirements for 
the Competence of Reference Material Producers" and ISOIIEC 17025, "General 
Requirements for the Competence of Testing and CalibratIon Laboratoriesll 

, 

Inorganic Ventures is also an ISO 9001 registered manufacturer (QSR Certificate 
Number QSR·1034). 

PRODUCT DESCRIPTION 

Product Code: Multi Analyle Custom Grade Solution 1111111 III IIIUI IllY 
Catalog Number: 	 TA-CAL·3-2 :0 MS ::1>.;.3 B_IJOOH 

e:.p>l&'Wl'1iF.p<-mOpn~&

Lot Number: 	 N2·MEB670611 CAl3B 

Matrix: 	 5% (v/v) HN03 
1.1% (vlv) HF 

Value / Analyte(s): 	 100 IJ9ImL ea: 
Tin, Titanium, Tungsten, 
Zirconium, 
50 ll9imL ea: 
Molybdenum, Antimony 

CERTIFIED VALUES AND UNCERTAINTIES 

ANAlYTE CERTIFIED VALUE ANALYTE CERTIFIED VALIJE 
Antimony, $b 50.01 :t 0.31 pglmL Molybdenum, Mo 50.00 ! 0.24 ",glmL 

Tin, Sn 100.0 :to.511Q/mL Titanium, Tl 100.0 t Q,51JglmL 

Tungsten, W 100,0 t 0,6 IJg/mL Zirconium, zr 100,0 t Q.51'9/mL 

Density: 	 1.030gimL (measured at 20 ±4 'C) 

Assay Infonnation: 
ANAlYTE METHOD NISTSRM# SRM Lon 
Me ICP Assay 3134 130418 

Sb ICP Assay 3102a 140911 

So ICP Assay 3161a 070330 

Ti ICPAssay 3162a 130925 

Ti calculated SeeSecA.2 

W ICPA,say 3163 140606 

W Calculated See Sec, 4.2 

Zr ICPAssay 3169 130920 

Zr Calculated See Sec, 4.2 

The following equations are used in the calculation of the certified \lalue and the uncertainty. Reported uncertainties represent 
expanded uncertainties expressed at approximately the 95%, confidence le\lel using a coverage factor of k "'" 2. 
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Characterization of CRM by two independent methods Characterization of CRM by one method 

Characterization of CRMIRM by 1Wo Methods CharacterizatiOn of CRMlRM by One Method 
Certified Vahm, Xc~M' whem two methods 01 characterization 8nt used Certified Value, ~ wI!er9 ORU method of CM:taetmizdon 

is the _igbted mean of the two reaultB: Is used is the mean of individual ,.utm; 

lc!Wil'tlll3" [twa! ex,,}" twol fX~1 	 XcRM/RM" meal! afA5sll;> MeIhOOA",,1ltl ttandald ~ Lldwa 

x. "lI'IfNn ofAMay MethodAMh Dnda/tf ~~a 


xI) = milell 01 Aeaav Method B will! standard I.lIIOOtlSllrty IIWI b 


W. ~ ""I> '" !he weigming fa:t£n: for ea:h method ~ ooit'iQ !he inY$fljij 

~ofthallBriIir1olI 

w"," i1fucha; illl\1~ g)<"" 11fUdw V"») 

'lib '" OJudm" ~l i (jli"cI1Etr ar '!' (i~ If)) 


CRWRM Expanded \lnceflB1nty It') a UcRM'RM -It!utclwra&b" ulbb .. al.... ultl1Yo CRtN\W bpalKled UlK*ltlllnty (i:i -UCRM/RM -it luiclm a" V'bb +\l~1ts '" \11 ..>'% 

k" «1WI'8QB laewr "" 2 in ad!;;(iJ;aS atlnoqjanicV$riWree 	 k "'W'ARage facklr '" 2 in al Ga800 at k'\(If'3M1~ Yet'iWMe 

~htr tab '" (""af \Jchar at .. ('\1<iJ' !I.t ll$t ~'i~ ~e \letter a and "Chllf earn the SI:fI,Iarn \tellal'" ill '" ~ r:;lllt otlhe slim 01100 Kju8fGa -otlhe .m:ini m.rn chareclerilation 
taed af the sum 01 the !lq1l1l1B$ d GlIOrt! frtlln dwIllG'\eriza!iorl whi:h loolude fnGIrumoot wl\¢ im::UIe IIl6Irur'nenlal rnestll.!tefMnl, ckIN1lt'y, Nl$T SRM Unct\ltaimy. 

weiQhlflG, lind YOUme 

I1tb'" buill!! 10 belli" IJl)!I1(lQEIll0rty elandal"d uneertainty 	 ubb =IlOItIa 10 boIIIe homogeneity mndiIrd unoal'lain1y 

utw .. 1oIIQ \efTl1 $lability .standard \II'lCi&I"lainty <&Iomgal f.llt$ "iong term iI\abl~'ty ~tamSard uncertainty (£I/ofag.) 


"til '" IrlIm;port slability standard UnOl!l'\illnty Uts '" traneport stabllify alandara uncartamty 


4.0 TRACEABILITY TO NIST 

• This product is traceable to NIST via an unbroken cI1ain of comparisons. The uncertainties for eacl1 certified 
va!ue are reported, taking into account the SRM/RM uncertainty error and 1tJe measurement, weighing and 
volume dilution errors. In rare cases where no NIST SRMlRM are available, the \erm 'in-house sid: is 
specified 

4.1 Thermo_ler Calibration 

- All thermometers are NIST traceable through thermometers that are calibrated by an accredited calibration 
laboratory. 

4.2 Balance Calibration 

- All analy1ical balances are calibrated by an accredited calibration laboratory and procedure. The weights 
used for testing are annually compared to master weights and are traceable to NIST. 

4,3 Glassware Cali bra\ion 

- An in-house procedure is used to calibrate all Class A glassware used in the manufacturing and quality 
control ot CRMIRMs. 

5.0 TRACE METALLIC IMPURITIES (TMI ) DETERMINED BY ICP·MS AND ICP-OES (flg/mL) 

NIA 
6.0 	 INTENDED USE 

- For the calibration of analytical instruments and validation of analytical methods as appropriate. 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

7.1 Storage and Handling Recommendations 

- Store between approximately 4' - 30' C while in sealed TCT bag. 

- \l\lhile stored in the sealed TCT bag, transpiration of this CRMIRM is negligible After opening !he sealed TCT 
bag transpiralion of the CRMlRM will occur, ",.ulting in a gradual increase in the analyte concentration(s). It is 
the responsibility of the user to account for this effect \l\lhen the bottle is weighed both before and after being 
placed in storage, the mass difference observed will be a measure of transpiration mass loss. 

- After opening the sealed TCT bag, keep cap tightly sealed when not in use and store between 4' - 24' C to 
minimize the effects of transpiration. Use at 200 ± 4 0 C to minimize volumetric dilution error when using the 
reported density. Do not pipette from the container. Do not return removed aliquots to container. 

~ For more information, visit www.inorganicventures.comlTCT 


HF Note: This standard shOUld not be prepared or stored in glass. 
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8.0 HAZARDOUS INFORMATION 

• Please refer to the Safety Data Sheet for informalion regarding this CRMIRM. 

9.0 HOMOGENEITY 

~ This solution was mixed according to an in-house procedure and is guaranteed to be homogeneous. 
Homoganeily data indicate that the end user should take a minimum sample size of 0.2 mL to assure 
homogeneity. 

10.0 	 QUALITY STANDARD DOCUMENTATION 

10.1 ISO 9001 Quality Management System Registration 

• QSR Certificate Number QSR·l034 

10.2 ISOIIEC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories· 

• Chemical Testing - Accredited I A2LA Certificate Number 883.01 

10.3 ISO Guide 34 "General Requirements for the Competence of Reference Material Producers" 

- Reference Material Producer· Accredited I A2LA Certificate Number 883.02 

11.0 	 CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY 

11.1 Certification Is.ue Dale 


August 13,2018 


• The certification is valid within the measurement uncertainty specified provided the CRMIRM is stored and 
handled in accordance with instructions given in Sec 7, 1, This certification is nullified if instructions in Sec 7.1 
are not followed or Wthe CRMIRM is damaged, contaminated. or otherwise modified. 

11.2 Lot Expiration Date 

- August 13, 2022 

- The data after which this CRMIRM should not be used 

- The lot expiration date reflects the period of time that the stability of a CRMIRM can be supported by long term 
stability studies conducted on properly stored and handled CRMIRMs. Lot expiration is limited primalily by 
transpiration (loss of water from the solution) and infrequently by chemical stability. 

11.3 Period of Validity 

• Sealed TCT Bag Open Date: __________ 

• This CRMIRM should not be used longer than one year (or six months in the case of a 30 mL bottle) from the 
date of opening the aluminized bag or after the date given in Sec. 11.2, whichever comes first This is 
contingent upon the CRM/RM being stored and handled in accordance with the instructions given in Sec. 7.1. 

12.0 	 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Approved By: 

Michael Booth 

Supervisor, Quality Control 


Certifying Officer: 

Paul Gaine. 

CEO, Senior Technical Director 
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CERTIFICATE OF ANALYSIS 

Multi-Element Aqueous CRM Product #: TA-eM-APR19-5TLS 

Mix Name: MS CAL3 B Lot #: 10097743-2 

Matrix: 2% HN03/tr. HF 

Certified Concentration Certified Concentration Certified Concentr.ionElement Elemelnt Element
& Uncertainty & Uncertainty & Uncertainty 

Mo 50.10 ± 0.25jJg/mL Sn 100.1 ± 0.5jJg/mL W 100.1 ± 0.5 jJg/m~ 
Sb 50.05 ± 0.25 jJQ/mL Ti 100.1 ± 0.5jJQ/mL Zr 100.0 ± 0.5 jJg/mlL 

Intended Use: This solution is intended for use as acertified reference material (CRM) or calibration standard for inductively coupled plasma optical 
emission spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), name or fumace atomic absorption spectroscopy (AA 
or GFAA), and other techniques for elemental analysis. 

Certification & Traceability: This CRM was manufactured, processed, and certified under a quality management system that is 
registered/accredited to ISO 9001, ISO 17034, and ISO/IEC 17025. This CRM was prepared to the certified concentrations shown above by 
gravimetric methods, using single-element concentrates that were certified using the "High Performance ICP-OES" protocol developed by NIST and 
are directly traceable to NIST SRMs (see reverse side). T~e solution was stabilized using high purity nitric acid (HN03), trace hydrofluoric acid (HF) 
and diluted with filtered (0.22 j.Jm), 18 M-ohm deionized water. The balances used in the preparation of this CRM are calibrated regularly with 
traceability to NIST, using a calibration provider that is accredited to ISO/IEC 17025 by a mutually recognized accreditation body. All volumetric 
dilutions are performed in Class Acalibrated glassware. The certified concentrations were determined based upon gravimetric procedures. Secondary 
verification of the certified concentrations was performed lIising ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse 
side). The uncertainty associated with each certified concentration represents the expanded uncertainty at the 95% confidence level using acoverage 
factor of k=2. 

Instructions for Use: We recommend that the solution ~ thoroughly mixed by repeated shaking or swirling of the bottle immediately poor to use. 
To achieve the highest accuracy, the analyst should: (1) use only pre-cleaned containers and transferware, (2) not pipette directly from the CRM's 
original container, (3) never pour used product back into the original container, (4) make dilutions using calibrated balances or certifiep class A 
volumetric flasks and pipettes, (5) use a minimum sub-s~mple size of 500 j.JL, and (6) dilute with the same matrix as the original CRM or other 
chemically suitable matrix. The solution should be kept tightly capped and stored under normal laboratory conditions. Do not freeze, heat, or immerse 
the bottle or its contents, and avoid exposure to direct sunlight or moisture. 

Period of Validity: CPI International ensures the accuracy of this solution for 18 months from the certification date shown below, provided the 
instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant dlanges in 
the stability of the solution. 

May 23,2019 
Chuck Goudreau, CertifYing Officer Certification Date 
CPllntemational waives all responsibility for any damages resulting from the usage and/or implementation of the products/data described herein. 

USA Europe 
5580 Skylane Boulevard P: 707.525.5788 Nieuwe Hemweg 7P P: +31 206380597 
Santa Rosa, CA 95403 P: 800.878.7654 1013BG Amsterdam F: +31204202836 

F: 707.545.7901 wwwlcpiinternationaicom The Netherlands 
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Health and Safety Information: Refer to the Safety Data Sheet (SOS). 

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO Guide 34 and ISO Guide 
35. Replicate samples of the finished solution were analyzed to confirm its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity 
and Stability. To ensure homogeneity, users should not take asmaller sub-sample than specified in the Instructions for Use, as doing so will invalidate 
the certified values and uncertainties. 

Quality Manual Rev: No.5, 03/01/2013 

Further Information: Please contact CPllnternational for further information about this CRM. 

Quality Certifications: This CRM was prepared under aquality management system that is registered/accredited to the following: 
• ISO 9001 - Quality Management Systems- Requirements (TUV NORD Cert. No. 44100 16560231) 
• ISOIIEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert. No. 2848.01) 
• ISO Guide 34 - General Requirements for the Competence of Reference Material Producers (A2LA Cert. No. 2848.02) 

o ISO Guide 34 references additional requirements specified in ISO Guide 31 and ISO Guide 35. 

This CRM is traceable to the follOwing NIST SRMs: 

Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM 
Ag 3151 1077a Hf 3122 - 5 3154 2770 
AI 3101a 1075a Hg 3133 3133 5b 3102a 3102a 
As 3103a 3103a Ho 3123a - 8c 3148a 3148a 
Au 3121 - In 3124a 3124a 5e 3149 3149 
B 3107 3107 K 3141a 3141a 5i 3150 1066a 

Ba 3104a 1051b La 3127a 3127a 8m 3147a -
Be 3105a 3105a Li 3129a 3129a 5n 3161a 1057b 
Bi 3106 3106 Lu 3130a - 504-2 3181 -
B~ 3184 - Mg 3131a 3131a 5r 3153a 3153a 
Ca 3109a 3109a Mn 3132 3132 Ta 3155 -
Cd 3108 1053a Mo 3134 3134 Tb 3157a -
Ce 3110 3110 Na 3152a 3152a Te 3156 -
CI 3182 1818a Nb 3137 - Th 3159 - i 

Co 3113 3113 Nd 3135a - Ti 3162a 3162a I 

Cr 3112a 1078b Ni 3136 1065b TI 3158 3158 I 

Cs 3111a - N03 3185 - Tm 3160a -
Cu 3114 1080a P 3139a 3139a U 3164 -
Dy 3115a - Pb 3128 3128 V 3165 1052b 
Er 3116a - Pd 3138 - W 3163 3163 
Eu 3117a - P04-3 3186 - Y 3167a 3167a 
F 3183 - Pr 3142a - Yb 3166a -
Fe 3126a 1079b PI 3140 3140 Zn 3168a 3168a 
Ga 3119a - Rb 3145a - Zr 3169 3169 
Gd 3118a - Re 3143 -
Ge 3120a - Rh 3144 3144 
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CERTIFICATE OF ANALYSIS 

Multi-Element Aqueous CRM Product#: TA-ICPMS-ICSA 

ICPMS ICSA Mix Lot #: 992328-1 

Matrix: 2% HN03 

'ntendOO Use: This solution is intended for use as a certified reference metenal (CRM) or calibration Slandard for inductively coupled plasma 
opilcaJ emission spectroscopy (lCP-OES), inductively coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic aboorptioo 
spectroscopy (M or GFAA), and other techniques for elemental analysis, 

Certificaflon & Traceability: This CRM was manufactured, processed, and certified under a quality management system that is 
registered/accredited to ISO 9001, ISO 11034, and ISOllEe 17025, This CRM was prepared to the certified concentrations shown above by 
g<avimetric melhods, using single-element concentrates that were certified using the "High Pertorrnance ICP-OES" protocol d9V€!oped by NIST and 
are direct1y traceable to NIST SRMs (see reverse .ide), The solution was stabilized using high purity nitric acid (HNO,) and diluted with fillared 
(0,22 >1m), 18 M-<lhm deionized water. The balaoces used in the preparaJion of this CRM are calibrated regula"y with tr;x:eability to NIST, using a 
calibf1ltion provider thai is accred.ed to ISOIiEC 17025 by amutually recognized accreditation bOdy, All volumetric dilutions are periormed in Class 
Acalibrated glassware, The certified concentrations were determined based upon gra~metrtc procedures, Secondary vertficatiOll or the certffied 
concentralions was pertormed u~ng ICP-OES that was calibrated andIor referenced against NIST SRM. (see ........ e side), The uncertainity 
associated with eoch certified concentration represents the expanded uncertainity at the 95% confidence level using acoverage factor of k·2, 

instructions for Us.: We recommend that the sclution be thoroughly mixed by repeated shaking Of swirling of the bottle immediately prior to use, 
To achieve the higheSt accuracy, the analyst should: (1) use only pre-deaned conlainers and transfelWare, (2) not pipette directly from the CRM's 
onginal container, (3) never pour used product back into the onginal container, (4) make dilutiOllS using calibrated balances or certified class A 
Volumetric flasks and pipettes, (5) use a minimum sub-sample size of 500 >lL, and (6) dilute wRh tile sarne malrix as the original CRM or other 
chemically suitable malnx, The solution should be kept tightly capperi and stored under normal laboratory COnditions, Do not freeze, heal, or 
immerse the bottle or its contents, and avoid exposure to direc1 sunlight Of moisture, 

Period of Validity: CPllntemation" ensures the accuracy of this soIuUon for 18 months from the cer1ificaIjon date shown below, provided the 
instructions for use are followed, During the pe<iod of validity, Ihe purchaser will be notified If this product is recalled due to any significant changes 
in the stability of the solution, 

d/-J~ February 7. 2019 
ChIlCl( GOUdreau, ¢iiltifYirig OffiCer Certification Date 
CPtlnte_,warves alllOSpOOSibiltlj ror any damages resuffing 110m lite usageandlor implementation of lite p_atadesctibed herein. 

USA Europe 

5580 Sky tan. Boulevard P: 707,525,5788 Nieuwe Hemweg 7P P: +31 206380597 

Sanla Rosa, CA 95403 P: 800,878,7654 1013BGAmsterdam f: +31204202836 


r . ..,,.,., .r;:A~ 70/11 www.(;plinternatiOnal.eom The Netherlands 
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Health and Safety Infonnatlon: Reier 10 Ihe Safety Data Sheet (SDS). 

HOMOgeneity: This soIulion was determined to be homogeneous by procedures consistenl with the requirements of ISO Guide 34 and ISO Guide 
35. Replicate samples of the finished solution were analyzed to oonfirm ils homogeneity, in accoroance with QSP ,,"13 Assessment of Homogeneity 
and Stability. To ensure homogeneity, users should noltake a smal/er sub-sample than specilied in the Instructioos IDr Use, as doing so wli/ 
invalidate the certilied values and uncertainties. 

Quality Manual Rev: NO.5, 0310112013 

Further Information: Please contact CPI international for further information about this CRM. 

Quality Cer1illcations: This CRM was prepared under aquality management system that is registerediaocredited to the following: 
• ISO 9001 - Quality Management Systems - Requirements (TUV NORD Cert, No. 44 100 (6560231) 
• ISOIIEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert, No. 2848.01) 
• ISO Guide 34 - General Requirements for the Competence of Reference Matenal Producers (A2LA Cert No. 2848.02) 

o ISO Guide 34reterences additional requirements specified in ISO Guide 31 and ISO Guide 35. 

PBoe2ot2 
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CERTIFICATE OF ANALYSIS 

Multi-Element Aqueous CRM Product #: TA-ICPMS-ICSA 

ICPMS ICSA Mix Lot #: ~92328-1 
IMatrix: 2% HN03 

Certified Concentration Certified Concentration Certified ConcentrationElement Element Element&Uncertainty &Uncertainty &Uncertainty 

AI 1000 ± 5 mg/L e 1000 ± 5 mg/L Na 999.9 ± 5.0 mg/L 

C 1999 :i: 10.0 mg/L K 1000 :i: 5 mg/L P 1000 :i: 5 mg/L 

Ca 1000 :i: 5 mg/L ~g 1000 ± 5 mg/L S 1000 :i: 5 mg/L 
CI 9999 :i: 50.0 mg/L 20.01 :i: 0.10 mglL Ti 19.99 ± 0.10 mg/L~ 

Intended Use: This solution is intended for use as a certified reference material (CRM) or calibration standard for inductively col4lled plasma 
optical emission spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic absorption 
spectroscopy (AA or GFAA), and other techniques for~ental analysis. 

Certification & Traceability: This CRM was m nufactured, processed, and certified under a quality management syslem that is 
registered/accredited to ISO 9001, ISO 17034, and SO/IEC 17025. This CRM was prepared to the certified concentrations shO'oVn above by 
gravimetric methods, using single-element concentrat that were certified using the "High Performance ICP-OES' protocol developed by NIST and 
are directly traceable to NIST SRMs (see reverse side). The solution was stabilized using high purity nitric acid (HN03) and diluted with fittered 
(O.22j.Jm), 18 M-ohm deionized water. The balances used in the preparation of this CRM are calibrated regula~y with traceability to NIST, using a 
calibration provider that is accredited to ISOIIEC 170251by a mutually recognized accreditation body. All volumetric dilutions are performed in Class 
A calibrated glassware. The certified concentrations were determined based upon gravimetric procedures. Secondary verification of the certified 
concentrations was performed using ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse side). The uncertainty 
associated with each certified concentration represents he expanded uncertainty at the 95% confidence level using acoverage factor of k=2. 

Instructions for Use: We recommend that the solutio be thoroughly mixed by repeated shaking or swi~ing of the bottle immediatelYi prior to use. 
To achieve the highest accuracy, the analyst should: (1) use only pre-cleaned containers and transferware, (2) not pipette directly frcirti the CRM's 
Original container, (3) never pour used product back i to the original container, (4) make dilutions using calibrated balances or qed class A 
volumetric flasks and pipettes, (5) use a minimum su sample size of 500 j.JL, and (6) dilute wilh the same matrix as the original RM or other 
chemically suitable matrix. The solution should be ke t tightly capped and stored under normal laboratory conditions. Do not ze, heat, or 
immerse the bottle or its contents, and avoid exposure t direct sunlight or moisture. 

Period of Validity: CPllntemational ensures the acc racy of this solution for 18 months from the certification date shown below, hroVided the 
instructions for use are followed. During the period of v lidity, the purchaser will be notified if this product is recalled due to any Signifi~nt changes 
in the stability of the solution. 

Mav9.2019 
Chuck GOUdreau, certifYing OftIcer Certification Date 
CPllntemational waives all responsibility for any damages res lting from the usage and/or implementation of the produdsldata described herein. 

1 Europe I 
USA5580 Skylane Boulevard P: 707.525.5788 Nieuwe Hemweg 7P P: +3120638 05 9~ 

Santa Rosa, CA 95403 P: 800.878.7654 1013BG Amsterdam F: +31 204202836 
F: 707.545.7901 .cpiinternational.com The Netherlands 
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Health and Safety Information: Refer to the Safety Data Sheet (SDS). 

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO Guide 34 and ISO Guide 
35. Replicate samples of the finished solution were analyzed to confirm its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity 
and Stability. To ensure homogeneity, users should not take a smaller sub-sample than specified in the Instructions for Use, as doing so will 
invalidate the certified values and uncertainties. 

Quality Manual Rev: No.5, 03/01/2013 

Further Information: Please contact CPllnternational for further information about this CRM. 

Quality Certifications: This CRM was prepared under aquality management system that is registered/accredited to the following: 
• ISO 9001 - Quality Management Systems - Requirements (TUV NORD Cert. No. 44 100 16560231) 
• ISOIIEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert. No. 2848.01) 
• ISO Guide 34 - General Requirements for the Competence of Reference Material Producers (A2LA Cert. No. 2848.02) 

o ISO Guide 34 references additional requirements specified in ISO Guide 31 and ISO Guide 35. 

This CRM is traceable to the following NIST SRMs: 

Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM 
Ag 3151 1077a Hf 3122 - S 3154 2770 
AI 3101a 1075a Hg 3133 3133 Sb 3102a 3102a 
As 3103a 3103a Ho 3123a - Sc 3148a 3148a 
Au 3121 - In 3124a 3124a Se 3149 3149 
B 3107 3107 K 3141a 3141a Si 3150 1066a 
Ba 3104a 1051b La 3127a 3127a Sm 3147a -
Be 3105a 3105a Li 3129a 3129a Sn 3161a 1057b 
Bi 3106 3106 Lu 3130a - S04"2 3181 -
Br 3184 - Mg 3131a 3131a Sr 3153a 3153a 
Ca 3109a 3109a Mn 3132 3132 Ta 3155 -

Cd 3108 1053a Mo 3134 3134 Tb 3157a - I 

Ce 3110 3110 Na 3152a 3152a Te 3156 -
CI 3182 1818a Nb 3137 - Th 3159 -
Co 3113 3113 Nd 3135a - Ti 3162a 3162a 
Cr 3112a 1078b Ni 3136 1065b TI 3158 3158 
Cs 3111a - N03 3185 - Tm 3160a -
Cu 3114 1080a P 3139a 3139a U 3164 -
Dy 3115a - Pb 3128 3128 V 3165 1052b 
Er 3116a - Pd 3138 - W 3163 3163 
Eu 3117a - P04-3 3186 - Y 3167a 3167a 
F 3183 - Pr 3142a - Yb 3166a -
Fe 3126a 1079b Pt 3140 3140 Zn 3168a 3168a 
Ga 3119a - Rb 3145a - Zr 3169 3169 
Gd 3118a - Re 3143 -
Ge 3120a - Rh 3144 3144 
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CERTIFICATE OF ANALYSIS 

Multi-Element Aqueous CRM Product #: TA-eM-APR19-5TL7 

Mix Name: MC ICV 1 Lot #: 10097743-3 

Matrix: 2% HN03/tr. HF 

Certified Concentration Eleme~t Certified Concentration Certified ConcentrationElement Element&Uncertainty &Uncertainty &Uncertainty
~------~----------~--~~---+-4------

As 200.0 ± 1.0 IJg/mL Sb 100.0 ± 0.51Jg/mL Ti 199.9 ± 1.0 IJg/mL 
r-------r_--------~~--~r_---+~------

B 400.1 ± 2.0 IJg/mL Se 100.0 ± 0.51Jg/mL W 200.0 ± 1.0 IJg/mL
~------~--------~~--~~---+-4------

Mo 99.99 ± 0.50 IJg/mL Sn 200.0 ± 1.0 IJg/mLL-______L_________~~__~L___-+~______ 

Intended Use: This solution is intended for use as acertified reference material (CRM) or calibration standard for inductively coupled plasma optical 
emission spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic absorption spectroscopy (AA 
or GFAA), and other techniques for elemental analysis. 

Certification & Traceability: This CRM was manufactured, processed, and certified under a quality management system that is 
registered/accredited to ISO 9001, ISO 17034, and ISOIIEC 17025. This CRM was prepared to the certified concentrations shown above by 
gravimetric methods, using single-element concentrates that were certified using the "High Performance ICP-OES' protocol developed by NIST and 
are directly traceable to NIST SRMs (see reverse side). The solution was stabilized using high purity nitric acid (HN03), trace hydrofluoric acid (HF) 
and diluted with filtered (0.22 j.Jm), 18 M-ohm deionized water. The balances used in the preparation of this CRM are calibrated regularly with 
traceability to NIST, using a calibration provider that is accredited to ISO/IEG 17025 by a mutually recognized accreditation body. All vQlumetric 
dilutions are performed in Class Acalibrated glassware. The certified concentrations were determined based upon gravimetriC procedures. Secondary 
verification of the certified concentrations was performed u,ing ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse 
side). The uncertainty associated with each certified concen ration represents the expanded uncertainty at the 95% confidence level using acoverage 
factor of k=2. , 

Instructions for Use: We recommend that the solution be~horoU9hlY mixed by repeated shaking or swirling of the bottle immediately prior to use. 
To achieve the highest accuracy, the analyst should: (1) u only pre-cleaned containers and transferware, (2) not pipette directly from the CRM's 
original container, (3) never pour used product back into e original container, (4) make dilutions using calibrated balances or certified class A 
volumetric flasks and pipettes, (5) use a minimum sub-sarpple size of 500 j.JL, and (6) dilute with the same matrix as the original CRM or other 
chemically suitable matrix. The solution should be kept tightly capped and stored under normal laboratory conditions. Do not freeze, heat, or immerse 
the bottle or its contents, and avoid exposure to direct sunlight or moisture. 

Period of Validity: CPI international ensures the accuraqy of this solution for 18 months from the certification date shown below, provided the 
instructions for use are followed. During the period of validit}1, the purchaser will be notified if this product is recalled due to any significant changes in 
the stability of the solution. . 

May 23,2019 
Chuck Goudreau, CertifYing Officer Certification Date 
CPllntemational waives all responsibility for any damages resultinglfrom the usage and/or implementation of the produclsldata desaibed herein. 

USA Europe 
5580 Skylane Boulevard P: 707.525.5788 Nieuwe Hemweg 7P P: +31 206380597 
Santa Rosa, CA 95403 P: 800.878.7654 1013BG Amsterdam F: +31 204202836 

F: 707.545.7901 www.iinternational.com The Netherlands 
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Health and Safety Infonnation: Refer to the Safety Data Sheet (SOS). 

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO Guide 34 and ISO Guide 
35. Replicate samples of the finished solution were analyzed to confirm its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity 
and Stability. To ensure homogeneity, users should nottake asmaller sub-sample than specified in the Instructions for Use, as doing so will invalidate 
the certified values and uncertainties. 

Quality Manual Rev: No.5, 03101/2013 

Further Infonnation: Please contact CPllnternational for further information about this CRM. 

Quality Certifications: This CRM was prepared under aquality management system that is registered/accredited to the following: 
• ISO 9001 - Quality Management Systems - Requirements (TUV NORD Cert. No. 4410016560231) 
• ISOIIEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert. No. 2848.01) 
• ISO Guide 34 - General Requirements for the Competence of Reference Material Producers (A2LA Cert. No. 2848.02) 

o ISO Guide 34 references additional requirements specified in ISO Guide 31 and ISO Guide 35. 

This CRM is traceable to the following NIST SRMs: 

Analyle Aq.SRM MOSRM Analyle Aq.SRM MOSRM Analyle Aq.SRM MOSRM 

Ag 3151 1077a Hf 3122 - S 3154 2770 
AI 3101a 1075a Hg 3133 3133 Sb 3102a 3102a 
As 3103a 3103a Ho 3123a - Sc 3148a 3148a 
Au 3121 - In 3124a 3124a Se 3149 3149 
B 3107 3107 K 3141a 3141a Si 3150 1066a 

Ba 3104a 1051b La 3127a 3127a Sm 3147a -
Be 3105a 3105a Li 3129a 3129a Sn 3161a 1057b 
Bi 3106 3106 Lu 3130a - S04-2 3181 -
Br 3184 - Mg 3131a 3131a Sr 3153a 3153a 
Ca 3109a 3109a Mn 3132 3132 Ta 3155 -
Cd 3108 1053a Mo 3134 3134 Tb 3157a -
Ce 3110 3110 Na 3152a 3152a Te 3156 -
CI 3182 1818a Nb 3137 - Th 3159 -
Co 3113 3113 Nd 3135a - Ti 3162a 3162a 
Cr 3112a 1078b Ni 3136 1065b TI 3158 3158 
Cs 3111a - NOr 3185 - Tm 3160a -
Cu 3114 1080a P 3139a 3139a U 3164 -
Oy 3115a - Pb 3128 3128 V 3165 1052b 
Er 3116a - Pd 3138 - W 3163 3163 
Eu 3117a - POr3 3186 - Y 3167a 3167a 
F 3183 - Pr 3142a - Yb 3166a -
Fe 3126a 1079b Pt 3140 3140 Zn 3168a 3168a 
Ga 3119a - Rb 3145a - Zr 3169 3169 
Gd 3118a - Re 3143 -
Ge 3120a - Rh 3144 3144 
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CERTIFICATE OF ANALYSIS 

Multi-Element Aqueous CRM Product #: G34-TA-CM-APR19-STLB 

Mix Name: G34 MC ICV 2 Lot #: 10097743-4 

Matrix: 2% HN03 

Certified Concentration Certified Concentration Certified Concentration
Element Element Element

& Uncertainty & Uncertainty & Uncertain~ 

Ag 39.98 ± 0.20 IJg/mL U 200.1 ± 1.0 IJg/mL TI 40.17 ± 0.20 IJglmL 

Ba 200.0 ± 1.0 IJg/mL M~ 200.4 ± 1.0 IJg/mL U 20D.4 ± 1.0 IJg/mL 

Be 20D.4 ± 1.0 IJg/mL NI 200.1 ± 1.0 IJg/mL V 200.1 ± 1.0 IJg/mL 

Cd 200.3 ± 1.0 IJg/mL pij 200.1 ± 1.0 IJg/mL Zn 200.1 ± 1.0 IJg/mL 

Co 200.1 ± 1.0 IJg/mL Sm 200.2 ± 1.0 IJg/mL Zr 200.5 ± 1.0 IJg/mL 

Cr 200.2 ± 1.0 IJg/mL 51 200.5 ± 1.0 IJg/mL 

Cu 200.2 ± 1.0 IJg/mL Th 200.0 ± 1.0 IJg/mL 

Intended Use: This solution is intended for use as asecohd source certified reference material (CRM) or calibration standard for inductively coupled 
plasma optical emission spectroscopy (ICP-OES), indu~i~ely coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic absorption 
spectroscopy (AA or GFAA), and other techniques for elemental analysis. 

Certification & Traceability: This CRM was manufactured, processed, and certified under a quality management system that is 
registered/accredited to ISO 9001, ISO 17034, and ISO/IEC 17025. This CRM was prepared to the certified concentrations shown above by 
gravimetric methods, using single-element concentrates tlilat were certified using the 'High Performance ICP-OES' protocol developed by NIST and 
are directly traceable to NIST SRMs (see reverse side). lIhe solution was stabilized using high purity nitric acid (HN03) and diluted with filtered (0.22 
~m), 18 M-ohm deionized water. The balances used in theipreparation of this CRM are calibrated regularly with traceability to NIST, using acalibration 
provider that is accredited to ISO/IEC 17025 by amutually recognized accreditation body. All volumetric dilutions are performed in Class Acalibrated 
glassware. The certified concentrations were determined based upcn gravimetric procedures. Secondary verification of the certified concentrations 
was performed using ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse side). The uncertainty associated with each 
certified concentration represents the expanded uncertainty at the 95% confidence level using acoverage factor of k=2. 

Instructions for Use: We recommend that the solution be thoroughly mixed by repeated shaking or swirling of the bottle immediately prior to use. 
To achieve the highest accuracy, the analyst should: (1) use only pre-cleaned containers and transferware, (2) not pipette directly from the CRM's 
original container, (3) never pcur used product back intQ the original container, (4) make dilutions using calibrated balances or certified class A 
volumetric flasks and pipettes, (5) use a minimum sUb-~mple size of 500 ~L, and (6) dilute with the same matrix as the original CRM or other 
chemically suitable matrix. The solution should be kept tig tly capped and stored under normal laboratory conditions. Do not freeze, heat, or immerse 
the bottle or its contents, and avoid expcsure to direct su light or moisture. 

Period of Validity: CPI Intemational ensures the accu~cy of this solution for 18 months from the certification date shown below, provided the 
instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant changes in 
the stability of the solution. 

""""'" h,." 
May 23, 2019 

Chuck Goudreau, certifYing Officer i Certification Date

CPlI_'....."_""bOty to< 'Of "'m""....'r""'..."'" ,,"''''1m.,"""""" d., prod...... 

I 

USA Europe 
5580 Skylane Boulevard P: 707.525.5788 Nieuwe Hemweg 7P P: +31 206380597 
Santa Rosa, CA 95403 P: 800.878.7654 1 013BG Amsterdam F: +31 20420 28 36 

F: 707.545.7901 www.ciinternationaLcom The Netherlands 
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Health and Safety Infonnation: Refer to the Safety Data Sheet (SOS). 

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO Guide 34 and ISO Guide 
35. Replicate samples of the finished solution were analyzed to confirm its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity 
and Stability. To ensure homogeneity, users should not take asmaller sub-sample than specified in the Instructions for Use, as doing so will invalidate 
the certified values and uncertainties. 

Quality Manual Rev: No.5, 03/01/2013 

Further Infonnation: Please contact CPllnternational for further infomnation about this CRM. 

Quality Certifications: This CRM was prepared under aquality management system that is registered/accredited to the following: 
• ISO 9001 - Quality Management Systems - Requirements (TUV NORD Cert. No. 44100 16560231) 
• ISOIIEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert. No. 2848.01) 
• ISO Guide 34 - General Requirements for the Competence of Reference Material Producers (A2LA Cert. No. 2848.02) 

o ISO Guide 34 references additional requirements specified in ISO Guide 31 and ISO Guide 35. 

This CRM is traceable to the following NIST SRMs: 

Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM 
Ag 3151 1077a HI 3122 - S 3154 2770 
AI 3101a 1075a Hg 3133 3133 Sb 3102a 3102a 
As 3103a 3103a Ho 3123a - Sc 3148a 3148a 
Au 3121 - In 3124a 3124a 8e 3149 3149 
B 3107 3107 K 3141a 3141a 8i 3150 1066a 
Ba 3104a 1051b La 3127a 3127a 8m 3147a -
Be 3105a 3105a Li 3129a 3129a 8n 3161a 1057b 
Bi 3106 3106 Lu 3130a - 804.2 3181 -
Br 3184 - Mg 3131a 3131a Sr 3153a 3153a 
Ca 3109a 3109a Mn 3132 3132 Ta 3155 -
Cd 3108 1053a Mo 3134 3134 Tb 3157a -
Ce 3110 3110 Na 3152a 3152a Te 3156 -
CI 3182 1818a Nb 3137 - Th 3159 -

I 

Co 3113 3113 Nd 3135a - Ti 3162a 3162a 
Cr 3112a 1078b Ni 3136 1065b TI 3158 3158 
Cs 3111a - N03 3185 - Tm 3160a -
Cu 3114 1080a P 3139a 3139a U 3164 -
Dy 3115a - Pb 3128 3128 V 3165 1052b 
Er 3116a - Pd 3138 - W 3163 3163 
Eu 3117a - P04-3 3186 - Y 3167a 3167a 
F 3183 - Pr 3142a - Yb 3166a -
Fe 3126a 1079b Pt 3140 3140 Zn 3168a 3168a 
Ga 3119a - Rb 3145a - Zr 3169 3169 
Gd 3118a - Re 3143 -
Ge 3120a - Rh 3144 3144 

Page 2012 
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Reference Materials 

• Certificate of Analysis • 
Product: 

Catalog Number: 

Lot No. 


Certificate Inue Dale: 

Expiration Date: 

Revision Number: 


CERTIFICATION 

Parameter . ,-, ". 

Aluminum 
... 

,Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

.Calcium 

'Chromium 

.Cobalt 

Copper 

Iron 

Leed 

Magnesium- ,., 

Manganese 

MarculY 

Molybdenum 

Nickel 

Potassium 

Selenium 

,Silv&r 

'Sodium 

Strontium 

Thallium 

Metals in Soil 
540 

0099-540 111111111111111111 RIII1 
1598418September 25,2017 
10 PR~LCs..sRM_ooon

May 31,2020 r:¢,~:'13112ilPt;>" _KP Op<>'M)I'$ 
Sm!ERA 

Original 
•••••••, ,j t "._•• , ••1.... 

i Referlinee 
Certified Value' Val~e . Uncertainty' 

i 
mglkg ma4u % 

10100 83!!0 6,40 

145 756 4.11 

171 16n 5.55 

272 260 1.63 

102 97~ 6.04 

102 81~ 5,55 

225 21~ 4.08 

5190 47!jo 5,49 

144 13/; 5.99 

48.8 48.12 5.95 

174 166 6.60 
.. 

15000 . 141bo 7.12 

111 11~ 5.58 

2570 23<\0 5.51 

232 22e 3.96 

12.0 11 ,~ 1.02 

123 lib 2.96 

98.3 91.9 5.89 

2420 20:10 6.79 

206 19~ 6.44 
, 

45.5 43.;3 6.26 

252 21~ 6.53 
i 

111 10V 5.08 

167 15jl 6.28 

QC Performance 

Acceptance Umits' 


mglkg 

4150-12600 

2.85 -148 

134·188 

215·305 

81.4-114 

59.2 ·104 

176·246 

3890-5640 
.... ,-_. 

112 - 160 
"~" 

40.6·55.7 

139-192 

8470-19700 

92.1 -130 

1780·2900 

188·268 

8.23 -14.7 

88.2 -132 

76.2·108 

1410 - 2630 

152·231 

34.6 - 51.9 

159 - 278 

ProdrJct UlU/m_s "'" irICIufIed aspartd 
It><! _,ion pac/fI!t and "'" paginated , 

..~fIWn this ~ ofAno!l'SIs. - I 
""""""'" 1Mproduct u'" _ for catalog , 

11540 reYIsIon 030512. . 

PT Performance 

Acceptance Umits' 


mgII<g. 
4200-12500 

14.5·199 
--- ..• »,. .----- 

113-209 

195·325 

73.2-122 
.! 

49.0 -114 

158 - 264 

3460·6070 

95.2 -177 

36.1 -60.2 

124·207 

4930·23200 
. 

78.8·143 
.... - . --- '" "-"""" 


1450- 3220 


165·291 

6.87 -16.0 
...."-"" 

77.5-142 

64.3 ·119 

1190·2850 

131 - 252 

30.1 - 56.5
,"_ _.w.'~"","~. 

105·332 

87.0-127 77.2 - 137 


127 - 186 110·202 
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'PaMmeter . Certified Value I . .. ...-~ 

mglllQ 

Tin 111 

Titanium 512 
. 

Uranium 
' 

97.6 . _. -- 

,Vanadium 61.8 

Zinc 207 

ANALYTICAL VERIFICATION 

Certlfled 
:PIIMmeter Valuel 

mgltll--.- ... 
Aluminum 10100 

.Antimony 145 

Arsenic 171 

:Barium 272 
. Beryllium 102 

Boron 102 

Cadmium 225 

Calcium 5190 
" 

Chromium 144 

Cobalt 48.8 

Copper 174 

Iron 15000 

Lead 111 

,Magnesium 2570 

Manganese 232 

,Mercury 12.0 
, Molybdenum 123 

Nickel 98.3 

Potassium 2420 

Selenium 206 

• 

Reference Materials 

• Certificate of Analysis • 
- ".~-.. 

Refere~ce QC Performance PT PeJfonnance 
Valut Uncertainty' Acceptance Umlta' , Acceptance Umlts4 . 

i .,..... _.'.. ! --.-. _.- -." '".. . 
mgIkg % mQII<lI mQII<g. .- .... 

99.91 6.00 78.1·122 56.7· 143, 
-.'-" ... - .._-:".. 

376! 5.98 68.8·683 51.2·803 
_"""m "._ ...., 

98.11 6.22 74.9 -121 72.6 -124 , ... -.. 
56.1, 9.53 44.8-68.7 32.2 - 81.3 

1991 7.09 162-237 

I 

ProfiCiency T lISting Study NIST Trac~.~I!~_.•, 
liean Recovery" n SRMNumber i Recovery 

i - --'-; 
",gIIIQ % % - .--.-- .",--.! 

82,8 157 


520 160 


~61 94.2 200 


t:: 
I 

~O 95.6 182 
-<- 

,7.6 95.6 167 J 
, 
~1.6 80.0 115 

-,-..~-~~I "'1 

t
~11 93.7 200 


760 91.8 140 


;136 94.5 191 

. ... ..-. .-~..,.~ 

18.2 98.7 168 
• <-- ••--~< .I 

'166 95.2 202 
; 

114100 93.6 153 
I , I._- _., ,~-

:111 99.9 208 , ...--~~ ~ -~~. 

~340 90.9 143 

1228 98.4 170 

' ,; 


r
I ,. '" i_. _" 
15 95.5 133 

:110 89.4 168 
~- -.~" ,,., .. ~,-- - .~ 

91.9 93.5 197 , .}_ w.o •• ,,_'" _~_ "_ ", 

~020 83.S 142 
,-, .",......_" " 

'191 92.9 184 
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• 

Reference Materials 

• Certificate of Analysis • 
Certified 

Parameter Value' Profj~iency Testing Study NIST Trac!Ilbillty 

Miean Recoveryl n SRMNumber Recovery 
I 

Silver 
mg/kg 

45.5 

..../kg 

43.3 

% 

95.1 165 
-'-. % 

Sodium 252 218 86.6 138 
.Strontium 111 107 98.5 118 

Thallium 167 156 93.6 163 

Tin 111 
, 

99.9 90.0 126 
. ~,,' 

'Titanium 512 376 73.4 122 

Uranium 97.6 
I 

$8.1 100 36 

Vanadium 61.8 56.7 91.8 163 
Zinc 207 

, 
h99 96.2 200 

1. The Certlfllld VII.... are !he actual "mad.·!o" oonr"">lralions conl1rrrle.t by ERA analytical llerlficalion. The certiled values are monitored and pu-c/1asem 
";11 be nolilled of anv 8lgn_ changes ",suiting In recertification or wih1drawal 01 this c:erlllled reference material dumq !he period 01 validity or this 
~~. I 

2. The Uncetlolnly Is !he !atal propagated uncertainty at the 95% oonfidence interval. The uncertainty Is based on !he pteparalion and IntemaI analytical 
verllicalion 01 !he prodllcl by ERA.1II\JI!tpIIed by • ""verage factor. The imcertamty applies to the producla. supplied and does no! take Into ._ anv 
IlIQUirad or oplional dilution and/or preparation. !he laboratory may pertj,rm _ using this product 

3. The QC __Ac<:epfance L_ IQC PALs~)are baaed ch adUai historical dala _ in ERA's Profidency Testing program. The QC 
P Ala'" rellecl anv inheront biases in !he melllods used to es!llb/lsh thellimils and closely aill"<')dmate a 95% oontlden<:e Intental of the perfoonaru:e !hat 
__labo_ snOUld .Chleve using ac<:epled _Irnelllods. Use the QC PAI..$'" to resllSlicolly _1_ )IO!.t pelf........... against your 

peers. . 

4. The PT PIIrt......__pta_ Umftl! IPT PALs"')are calrula~ using the reg~ion equalions and Ibied acceptance criteria apecilied in the 
NEUIC flIOfidency!tloting requirement>. Use the PT PAls'" when ana~ this QC S1andal<! aIOngaida USEPA and NELAC compliant PT __. 
PIe_ note fila! manv PT study aCG1!p!an", Ilmil$ are concentraIion dependent (some non-linearly) and, !her_e, !he accepflInc:e limits 01 this QC 
standard and anv PT standard may d_ reiativa 1<> their di1lerence In ~. , 
5. The PT DataIT_b111ty doC. induda the mean value. percent ",*ry .nd number of data points "'pot1ed by the tabonI_ in ...r Profidency 
Testing study compared 1<> the Ce!U1Ied Values. In _on. wI1ere Nist SlBndard Reference Ma....ialS (SRlIls) are ._ble, each 8llaIyIe ha. been 
analytically _ to the NIST SRM tisted. Thi. product I. frlIoaabIe to f/1e foI numbers or ito siarting materialS. All griMmettic and Il0l_meoau", .... nts 
rela!e<l to ito manulaoture are traceable 10 NIST through an unIJroken chain 01 romp."...... 
Traceability _lIlY (%1- [(% rea:wery _ .fandard)l(% reoo""ry NIST SRMl}'I00 
The traeeablllty data sh...... _ complied by lIrI8Iyzing the ERA standllrds Of the~ ••...,;.led $I0OI< _. against the applicable NIST SRMs. 

6. For additional infonnallon on this produelsuch •• Intended use, insttidons lor use. level ornomogeneit¥, and safety Illfon'Ntion. plea... refer to the 
prOllidedlnsfruction SI1ee! 

If vou have anv questions or need technlcial assistance, please call ERA teChnIcal assistance 
at 1-800-372-0122 or send an email toinfo@eraqc.com., 
Certifying OffIcer Quality OffIcer 

Brian MiNer Patrick Larson 

-
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Page 101 of 1394

http:www.eraqc.com
mailto:toinfo@eraqc.com


Reagent

Source A_00001
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Reagent

Source B_00001
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Reagent

Source C_00001
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Reagent

Source D_00001
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Reagent

Source E_00001

Page 110 of 1394



Page 111 of 1394



Reagent

Source H_00002
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Reagent

Tuna Can LCS_00008
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Reagent

Tuna Can_00002
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Reagent

Tuna Can_00003
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Reagent

Tuna Can_00006
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COVER PAGE

Lab Name:   Job Number: 

Client Sample ID Lab Sample ID

METALS

Project: Cameron Area Mine Sites - En Pro

SDG No.: AB03 RSE VD

160-34284-1Eurofins TestAmerica, St. Louis

160-34284-1 AB03-MB01-01
160-34284-2 AB03-MB02-01
160-34284-3 AB03-MB03-01
160-34284-4 AB03-MB03-02
160-34284-5 AB03-MB04-01
160-34284-6 AB03-MB04-02
160-34284-7 AB03-MB05-01
160-34284-8 AB03-MB05-02
160-34284-9 AB03-MS01-01
160-34284-10 AB03-MS01-02
160-34284-11 AB03-MS02-01
160-34284-12 AB03-MS02-02
160-34284-13 AB03-MS03-01
160-34284-14 AB03-MS03-02
160-34284-15 DUP-5
160-34284-16 DUP-6

Comments:
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34284-1

Date Received: 05/22/2019  13:36

AB03 RSE VD

160-34284-1

AB03-MB01-01

Solid 05/14/2019  14:35Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 94.9

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 2.0 mg/Kg0.95 0.38 2 6020B

7439-98-7 Molybdenum 0.35 Jmg/Kg0.47 0.19 2 6020B

7782-49-2 Selenium 2.6 mg/Kg0.47 0.30 2 6020B

7440-61-1 Uranium 4.0 mg/Kg0.095 0.038 2 6020B

7440-62-2 Vanadium 34 mg/Kg0.95 0.38 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34284-2

Date Received: 05/22/2019  13:36

AB03 RSE VD

160-34284-1

AB03-MB02-01

Solid 05/14/2019  15:20Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 93.9

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 2.5 mg/Kg1.0 0.40 2 6020B

7439-98-7 Molybdenum 0.27 Jmg/Kg0.50 0.20 2 6020B

7782-49-2 Selenium 2.3 mg/Kg0.50 0.32 2 6020B

7440-61-1 Uranium 4.5 mg/Kg0.10 0.040 2 6020B

7440-62-2 Vanadium 40 mg/Kg1.0 0.40 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34284-3

Date Received: 05/22/2019  13:36

AB03 RSE VD

160-34284-1

AB03-MB03-01

Solid 05/14/2019  15:35Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 95.1

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 1.9 mg/Kg1.0 0.40 2 6020B

7439-98-7 Molybdenum 0.28 Jmg/Kg0.50 0.20 2 6020B

7782-49-2 Selenium 2.1 mg/Kg0.50 0.32 2 6020B

7440-61-1 Uranium 6.3 mg/Kg0.10 0.040 2 6020B

7440-62-2 Vanadium 38 mg/Kg1.0 0.40 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34284-4

Date Received: 05/22/2019  13:36

AB03 RSE VD

160-34284-1

AB03-MB03-02

Solid 05/14/2019  15:50Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 96.1

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 2.1 mg/Kg1.0 0.40 2 6020B

7439-98-7 Molybdenum 0.32 Jmg/Kg0.50 0.20 2 6020B

7782-49-2 Selenium 2.1 mg/Kg0.50 0.32 2 6020B

7440-61-1 Uranium 9.1 mg/Kg0.10 0.040 2 6020B

7440-62-2 Vanadium 38 mg/Kg1.0 0.40 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34284-5

Date Received: 05/22/2019  13:36

AB03 RSE VD

160-34284-1

AB03-MB04-01

Solid 05/14/2019  15:00Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 95.2

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 1.2 mg/Kg0.93 0.37 2 6020B

7439-98-7 Molybdenum 0.50 mg/Kg0.46 0.19 2 6020B

7782-49-2 Selenium 2.0 mg/Kg0.46 0.30 2 6020B

7440-61-1 Uranium 42 mg/Kg0.093 0.037 2 6020B

7440-62-2 Vanadium 33 mg/Kg0.93 0.37 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34284-6

Date Received: 05/22/2019  13:36

AB03 RSE VD

160-34284-1

AB03-MB04-02

Solid 05/14/2019  15:20Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 95.8

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 0.75 Jmg/Kg0.97 0.39 2 6020B

7439-98-7 Molybdenum 0.39 Jmg/Kg0.48 0.19 2 6020B

7782-49-2 Selenium 1.1 mg/Kg0.48 0.31 2 6020B

7440-61-1 Uranium 21 mg/Kg0.097 0.039 2 6020B

7440-62-2 Vanadium 28 mg/Kg0.97 0.39 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34284-7

Date Received: 05/22/2019  13:36

AB03 RSE VD

160-34284-1

AB03-MB05-01

Solid 05/14/2019  15:10Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 94.1

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 2.1 mg/Kg0.96 0.39 2 6020B

7439-98-7 Molybdenum 0.19 Jmg/Kg0.48 0.19 2 6020B

7782-49-2 Selenium 2.6 mg/Kg0.48 0.31 2 6020B

7440-61-1 Uranium 0.78 mg/Kg0.096 0.039 2 6020B

7440-62-2 Vanadium 39 mg/Kg0.96 0.39 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34284-8

Date Received: 05/22/2019  13:36

AB03 RSE VD

160-34284-1

AB03-MB05-02

Solid 05/14/2019  15:05Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 93.9

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 2.6 mg/Kg1.0 0.41 2 6020B

7439-98-7 Molybdenum 0.36 Jmg/Kg0.51 0.20 2 6020B

7782-49-2 Selenium 2.6 mg/Kg0.51 0.32 2 6020B

7440-61-1 Uranium 2.8 mg/Kg0.10 0.041 2 6020B

7440-62-2 Vanadium 42 mg/Kg1.0 0.41 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34284-9

Date Received: 05/22/2019  13:36

AB03 RSE VD

160-34284-1

AB03-MS01-01

Solid 05/14/2019  09:45Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 94.7

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 3.4 mg/Kg1.0 0.40 2 6020B

7439-98-7 Molybdenum 2.1 mg/Kg0.50 0.20 2 6020B

7782-49-2 Selenium 2.1 mg/Kg0.50 0.32 2 6020B

7440-61-1 Uranium 3.4 mg/Kg0.10 0.040 2 6020B

7440-62-2 Vanadium 24 mg/Kg1.0 0.40 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34284-10

Date Received: 05/22/2019  13:36

AB03 RSE VD

160-34284-1

AB03-MS01-02

Solid 05/14/2019  09:56Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 94.9

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 2.0 mg/Kg0.99 0.40 2 6020B

7439-98-7 Molybdenum 0.32 Jmg/Kg0.50 0.20 2 6020B

7782-49-2 Selenium 2.3 mg/Kg0.50 0.32 2 6020B

7440-61-1 Uranium 1.3 mg/Kg0.099 0.040 2 6020B

7440-62-2 Vanadium 25 mg/Kg0.99 0.40 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34284-11

Date Received: 05/22/2019  13:36

AB03 RSE VD

160-34284-1

AB03-MS02-01

Solid 05/14/2019  10:20Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 94.7

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 3.0 mg/Kg0.89 0.35 2 6020B

7439-98-7 Molybdenum 0.37 Jmg/Kg0.44 0.18 2 6020B

7782-49-2 Selenium 2.2 mg/Kg0.44 0.28 2 6020B

7440-61-1 Uranium 0.86 mg/Kg0.089 0.035 2 6020B

7440-62-2 Vanadium 56 mg/Kg0.89 0.35 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34284-12

Date Received: 05/22/2019  13:36

AB03 RSE VD

160-34284-1

AB03-MS02-02

Solid 05/14/2019  10:30Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 95.6

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 2.0 mg/Kg1.0 0.41 2 6020B

7439-98-7 Molybdenum 0.61 mg/Kg0.52 0.21 2 6020B

7782-49-2 Selenium 1.6 mg/Kg0.52 0.33 2 6020B

7440-61-1 Uranium 0.69 mg/Kg0.10 0.041 2 6020B

7440-62-2 Vanadium 47 mg/Kg1.0 0.41 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34284-13

Date Received: 05/22/2019  13:36

AB03 RSE VD

160-34284-1

AB03-MS03-01

Solid 05/14/2019  10:45Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 94.6

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 6.4 mg/Kg0.95 0.38 2 6020B

7439-98-7 Molybdenum 2.9 mg/Kg0.48 0.19 2 6020B

7782-49-2 Selenium 2.9 mg/Kg0.48 0.30 2 6020B

7440-61-1 Uranium 6.1 mg/Kg0.095 0.038 2 6020B

7440-62-2 Vanadium 36 mg/Kg0.95 0.38 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34284-14

Date Received: 05/22/2019  13:36

AB03 RSE VD

160-34284-1

AB03-MS03-02

Solid 05/14/2019  11:00Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 95.5

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 5.3 mg/Kg1.0 0.40 2 6020B

7439-98-7 Molybdenum 1.8 mg/Kg0.50 0.20 2 6020B

7782-49-2 Selenium 2.1 mg/Kg0.50 0.32 2 6020B

7440-61-1 Uranium 7.4 mg/Kg0.10 0.040 2 6020B

7440-62-2 Vanadium 40 mg/Kg1.0 0.40 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34284-15

Date Received: 05/22/2019  13:36

AB03 RSE VD

160-34284-1

DUP-5

Solid 05/14/2019  00:00Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 94.9

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 2.8 mg/Kg0.94 0.37 2 6020B

7439-98-7 Molybdenum 2.2 mg/Kg0.47 0.19 2 6020B

7782-49-2 Selenium 1.6 mg/Kg0.47 0.30 2 6020B

7440-61-1 Uranium 3.9 mg/Kg0.094 0.037 2 6020B

7440-62-2 Vanadium 20 mg/Kg0.94 0.37 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34284-16

Date Received: 05/22/2019  13:36

AB03 RSE VD

160-34284-1

DUP-6

Solid 05/14/2019  00:00Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 95.5

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 1.4 mg/Kg0.88 0.35 2 6020B

7439-98-7 Molybdenum 0.31 Jmg/Kg0.44 0.18 2 6020B

7782-49-2 Selenium 1.7 mg/Kg0.44 0.28 2 6020B

7440-61-1 Uranium 0.60 mg/Kg0.088 0.035 2 6020B

7440-62-2 Vanadium 34 mg/Kg0.88 0.35 2 6020B
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

Eurofins TestAmerica, St. Louis 160-34284-1

AB03 RSE VD

ug/LMS A ICV_00950

MS A CAL2 CCV_00349

Analyte

ICV 160-431746/8
06/14/2019  01:27

Found C True %R

CCV 160-431746/13
06/14/2019  02:01

CCV 160-431746/26
06/14/2019  03:27

Found FoundC CTrue %R True %R

Arsenic 99.8 98.9 95.0100 100 100100 99 95
Molybdenum 47.5 61.1 49.950.0 50.0 50.095 122 100
Selenium 48.0 50.0 46.450.0 50.0 50.096 100 93
Uranium 95.6 100 99.4100 100 10096 100 99
Vanadium 99.7 101 96.6100 100 100100 101 97

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

Eurofins TestAmerica, St. Louis 160-34284-1

AB03 RSE VD

ug/LMS A ICV_00950

MS A CAL2 CCV_00349

Analyte

CCV 160-431746/39
06/14/2019  04:53

Found C True %R

CCV 160-431746/52
06/14/2019  06:20

Found FoundC CTrue %R True %R

Arsenic 104 103100 100104 103
Molybdenum 50.7 49.950.0 50.0101 100
Selenium 50.9 47.650.0 50.0102 95
Uranium 98.9 97.2100 10099 97
Vanadium 109 109100 100109 109

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

Eurofins TestAmerica, St. Louis 160-34284-1

AB03 RSE VD

ug/LMS A ICV_00953

MS A CAL2 CCV_00350

Analyte

ICV 160-431935/8
06/18/2019  00:11

Found C True %R

CCV 160-431935/13
06/18/2019  00:45

CCV 160-431935/39
06/18/2019  03:37

Found FoundC CTrue %R True %R

Arsenic 108 106 106100 100 100108 106 106
Molybdenum 48.0 48.850.0 50.096 98
Selenium 53.5 50.0 107
Uranium 96.0 98.6 94.9100 100 10096 99 95
Vanadium 102 103 102100 100 100102 103 102

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

Eurofins TestAmerica, St. Louis 160-34284-1

AB03 RSE VD

ug/LMS A ICV_00953

MS A CAL2 CCV_00350

Analyte

CCV 160-431935/52
06/18/2019  05:04

Found C True %R

CCV 160-431935/65
06/18/2019  06:29

CCV 160-431935/78
06/18/2019  07:56

Found FoundC CTrue %R True %R

Arsenic 105 105 106100 100 100105 105 106
Molybdenum 48.6 48.0 48.050.0 50.0 50.097 96 96
Selenium 53.6 54.350.0 50.0107 109
Uranium 93.2 94.5 94.2100 100 10093 94 94
Vanadium 99.9 100 101100 100 100100 100 101

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

Eurofins TestAmerica, St. Louis 160-34284-1

AB03 RSE VD

ug/LMS A ICV_00953

MS A CAL2 CCV_00350

Analyte

CCV 160-431935/83
06/18/2019  08:30

Found C True %R Found FoundC CTrue %R True %R

Arsenic 104 100 104
Molybdenum 47.7 50.0 95
Selenium 53.1 50.0 106
Uranium 93.2 100 93
Vanadium 97.2 100 97

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2B-IN

Lab Name: Job No.:

SDG No.: AB03 RSE VD

160-34284-1

CRQL CHECK STANDARD
METALS

Method: 6020B Instrument ID: ICPMS7700

Eurofins TestAmerica, St. Louis

Lab Sample ID:

Analyte True Found Qualifiers %R(1) Limits

CRI 160-431746/10

CRQL Check Standard

CRQL Check Standard Source: MS A CAL1 LLC_00388

Concentration Units: ug/L

80-120Arsenic 10.0 10.1 101
80-120Molybdenum 5.00 5.17 103
80-120Selenium 5.00 4.70 J 94
80-120Uranium 1.00 1.03 103
80-120Vanadium 10.0 9.95 J 99

Lab Sample ID:

Analyte True Found Qualifiers %R(1) Limits

CRI 160-431935/10

CRQL Check Standard

CRQL Check Standard Source: MS A CAL1 LLC_00389

Concentration Units: ug/L

80-120Arsenic 10.0 11.2 112
80-120Molybdenum 5.00 5.39 108
80-120Selenium 5.00 5.36 107
80-120Uranium 1.00 1.16 116
80-120Vanadium 10.0 10.6 106

FORM IIB-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Page 158 of 1394



Lab Name: Job No.:

Concentration Units:

SDG No.:

INSTRUMENT BLANKS
METALS

Eurofins TestAmerica, St. Louis 160-34284-1

AB03 RSE VD

ug/L

CFoundCFoundCFoundCFoundRLAnalyte

ICB 160-431746/9 CCB 160-431746/14 CCB 160-431746/27 CCB 160-431746/40

06/14/2019  01:34 06/14/2019  02:07 06/14/2019  03:34 06/14/2019  05:00

3-IN

Arsenic ND ND ND ND10
Molybdenum ND 4.45 ND ND5.0 J
Selenium ND ND ND ND5.0
Uranium ND ND ND ND1.0
Vanadium ND ND ND ND10

FORM III-IN

Italicized analytes were not requested for this sequence.
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Lab Name: Job No.:

Concentration Units:

SDG No.:

INSTRUMENT BLANKS
METALS

Eurofins TestAmerica, St. Louis 160-34284-1

AB03 RSE VD

ug/L

CFoundCFoundCFoundCFoundRLAnalyte

CCB 160-431746/53

06/14/2019  06:26

3-IN

Arsenic ND10
Molybdenum ND5.0
Selenium ND5.0
Uranium ND1.0
Vanadium ND10

FORM III-IN

Italicized analytes were not requested for this sequence.
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Lab Name: Job No.:

Concentration Units:

SDG No.:

INSTRUMENT BLANKS
METALS

Eurofins TestAmerica, St. Louis 160-34284-1

AB03 RSE VD

ug/L

CFoundCFoundCFoundCFoundRLAnalyte

ICB 160-431935/9 CCB 160-431935/14 CCB 160-431935/40 CCB 160-431935/53

06/18/2019  00:18 06/18/2019  00:52 06/18/2019  03:44 06/18/2019  05:10

3-IN

Arsenic ND ND ND ND10
Molybdenum ND ND ND5.0
Selenium ND5.0
Uranium ND ND ND ND1.0
Vanadium ND ND ND ND10

FORM III-IN

Italicized analytes were not requested for this sequence.
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Lab Name: Job No.:

Concentration Units:

SDG No.:

INSTRUMENT BLANKS
METALS

Eurofins TestAmerica, St. Louis 160-34284-1

AB03 RSE VD

ug/L

CFoundCFoundCFoundCFoundRLAnalyte

CCB 160-431935/66 CCB 160-431935/79 CCB 160-431935/84

06/18/2019  06:36 06/18/2019  08:03 06/18/2019  08:36

3-IN

Arsenic ND ND ND10
Molybdenum ND ND ND5.0
Selenium ND ND ND5.0
Uranium ND ND ND1.0
Vanadium ND ND ND10

FORM III-IN

Italicized analytes were not requested for this sequence.
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Lab Name: Job No.:

SDG No.:

Lab Sample ID: MB 160-431090/1-AConcentration Units: mg/Kg

CAS No. Analyte Concentration C Q Method

3-IN

Batch No.:

AB03 RSE VD

160-34284-1

Instrument Code: ICPMS7700

METHOD BLANK
METALS

 431746

Eurofins TestAmerica, St. Louis

7440-38-2 Arsenic ND 6020B
7439-98-7 Molybdenum ND ^ 6020B
7782-49-2 Selenium ND 6020B
7440-61-1 Uranium ND 6020B
7440-62-2 Vanadium ND 6020B

FORM III-IN
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Lab Name: Job No.:

SDG No.:

Lab Sample ID: MB 160-431089/1-AConcentration Units: mg/Kg

CAS No. Analyte Concentration C Q Method

3-IN

Batch No.:

AB03 RSE VD

160-34284-1

Instrument Code: ICPMS7700

METHOD BLANK
METALS

 431935

Eurofins TestAmerica, St. Louis

7440-38-2 Arsenic ND 6020B
7439-98-7 Molybdenum ND 6020B
7440-61-1 Uranium ND 6020B
7440-62-2 Vanadium ND 6020B

FORM III-IN
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4A-IN

Lab Name: Job No.:

Instrument ID:

ICS Source:

Concentration Units:

Analyte

True
Percent
Recovery

Found

SDG No.:

Lab File ID:

Solution A Solution A

Lab Sample ID:

Eurofins TestAmerica, St. Louis 160-34284-1

ICSA 160-431746/11

096ICSA_061319B3.D

ug/L

MS A ICSA_00296

ICPMS7700

AB03 RSE VD

INTERFERENCE CHECK STANDARD
METALS

0.166Arsenic
2033Molybdenum 2000 102

-0.0240Selenium
0.0220Uranium
0.0780Vanadium

FORM IVA-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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4A-IN

Lab Name: Job No.:

Instrument ID:

ICS Source:

Concentration Units:

Analyte

True
Percent
Recovery

Found

SDG No.:

Lab File ID:

Solution AB Solution AB

Lab Sample ID:

Eurofins TestAmerica, St. Louis 160-34284-1

ICSAB 160-431746/12

097ICSB_061319B3.D

ug/L

MS A ICSAB_00306

ICPMS7700

AB03 RSE VD

INTERFERENCE CHECK STANDARD
METALS

53.2Arsenic 50.0 106
2123Molybdenum 2030 105
26.7Selenium 25.0 107
54.8Uranium 50.0 110
51.4Vanadium 50.0 103

FORM IVA-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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4A-IN

Lab Name: Job No.:

Instrument ID:

ICS Source:

Concentration Units:

Analyte

True
Percent
Recovery

Found

SDG No.:

Lab File ID:

Solution A Solution A

Lab Sample ID:

Eurofins TestAmerica, St. Louis 160-34284-1

ICSA 160-431935/11

085ICSA.D

ug/L

MS A ICSA_00297

ICPMS7700

AB03 RSE VD

INTERFERENCE CHECK STANDARD
METALS

0.0940Arsenic
1966Molybdenum 2000 98
0.273Selenium
0.0210Uranium
0.140Vanadium

FORM IVA-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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4A-IN

Lab Name: Job No.:

Instrument ID:

ICS Source:

Concentration Units:

Analyte

True
Percent
Recovery

Found

SDG No.:

Lab File ID:

Solution AB Solution AB

Lab Sample ID:

Eurofins TestAmerica, St. Louis 160-34284-1

ICSAB 160-431935/12

086ICSB.D

ug/L

MS A ICSAB_00307

ICPMS7700

AB03 RSE VD

INTERFERENCE CHECK STANDARD
METALS

56.5Arsenic 50.0 113
2001Molybdenum 2030 99
28.4Selenium 25.0 114
51.4Uranium 50.0 103
51.8Vanadium 50.0 104

FORM IVA-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE SAMPLE RECOVERY
METALS

5A-IN

DUP-5 MS

Lab Name: Job No.:

SDG No.: AB03 RSE VD

Client ID: Lab ID: 160-34284-15 MS

160-34284-1

Matrix: Concentration Units: mg/KgSolid

Eurofins TestAmerica, St. Louis

% Solids: 94.9

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Arsenic 75-12599.8 2.8 104 94 6020B
Molybdenum 75-12550.0 2.2 51.8 92 6020B
Selenium 75-12545.7 1.6 51.8 85 6020B
Uranium 75-125109 3.9 104 101 6020B
Vanadium 75-125107 20 104 84 6020B

SSR = Spiked Sample Result

FORM VA - IN

Note - Results and Reporting Limits have been adjusted for dry weight.

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE SAMPLE RECOVERY
METALS

5A-IN

DUP-6 MS

Lab Name: Job No.:

SDG No.: AB03 RSE VD

Client ID: Lab ID: 160-34284-16 MS

160-34284-1

Matrix: Concentration Units: mg/KgSolid

Eurofins TestAmerica, St. Louis

% Solids: 95.5

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Arsenic 75-12592.6 1.4 100 91 6020B
Molybdenum 75-12546.6 0.31 50.0 93 6020BJ
Selenium 75-12541.6 1.7 50.1 80 6020B
Uranium 75-125100 0.60 100 99 6020B
Vanadium 75-125113 34 100 78 6020B

SSR = Spiked Sample Result

FORM VA - IN

Note - Results and Reporting Limits have been adjusted for dry weight.

Calculations are performed before rounding to avoid round-off errors in calculated results.

Page 170 of 1394



MATRIX SPIKE DUPLICATE SAMPLE RECOVERY
METALS

5A-IN

DUP-5 MSD

Lab Name: Job No.:

SDG No.: AB03 RSE VD

Client ID: Lab ID: 160-34284-15 MSD

160-34284-1

Matrix: Concentration Units: mg/KgSolid

Eurofins TestAmerica, St. Louis

% Solids: 94.9

Analyte (SDR)
C

Control
Limit
%R%R RPD

RPD 
Limit Q Method

Spike
Added (SA) 

Arsenic 99.2 102 94 75-125 1 35 6020B
Molybdenum 54.6 51.2 102 75-125 9 35 6020B
Selenium 45.5 51.2 86 75-125 0 35 6020B
Uranium 122 103 115 75-125 11 35 6020B
Vanadium 106 103 83 75-125 1 35 6020B

SDR = Sample Duplicate Result

FORM VD - IN

Note - Results and Reporting Limits have been adjusted for dry weight.

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE DUPLICATE SAMPLE RECOVERY
METALS

5A-IN

DUP-6 MSD

Lab Name: Job No.:

SDG No.: AB03 RSE VD

Client ID: Lab ID: 160-34284-16 MSD

160-34284-1

Matrix: Concentration Units: mg/KgSolid

Eurofins TestAmerica, St. Louis

% Solids: 95.5

Analyte (SDR)
C

Control
Limit
%R%R RPD

RPD 
Limit Q Method

Spike
Added (SA) 

Arsenic 101 102 97 75-125 8 35 6020B
Molybdenum 48.5 50.9 95 75-125 4 35 6020B
Selenium 44.6 50.9 84 75-125 7 35 6020B
Uranium 103 102 101 75-125 3 35 6020B
Vanadium 133 102 96 75-125 16 35 6020B

SDR = Sample Duplicate Result

FORM VD - IN

Note - Results and Reporting Limits have been adjusted for dry weight.

Calculations are performed before rounding to avoid round-off errors in calculated results.
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POST DIGESTION SPIKE SAMPLE RECOVERY
METALS

5B-IN

DUP-5 PDS

Lab Name: Job No.:

SDG No.: AB03 RSE VD

Client ID: Lab ID: 160-34284-15 PDS

160-34284-1

Matrix: Concentration Units: mg/KgSolid

Eurofins TestAmerica, St. Louis

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Arsenic 75-12520.6 2.8 18.2 98 6020B
Molybdenum 75-12512.2 2.2 9.08 109 6020B
Selenium 75-12510.5 1.6 9.08 98 6020B
Uranium 75-1255.68 3.9 1.82 96 6020B
Vanadium 75-12534.8 20 18.2 81 6020B

SSR = Spiked Sample Result

FORM VB - IN

Note - Results and Reporting Limits have been adjusted for dry weight.

Calculations are performed before rounding to avoid round-off errors in calculated results.
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POST DIGESTION SPIKE SAMPLE RECOVERY
METALS

5B-IN

Lab Name: Job No.:

SDG No.: AB03 RSE VD

Client ID: Lab ID: 160-34280-B-19-A PDS

160-34284-1

Matrix: Concentration Units: mg/KgSolid

Eurofins TestAmerica, St. Louis

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Arsenic 75-12531.5 14 17.4 102 6020B
Molybdenum 75-12510.4 1.4 8.72 103 6020B
Uranium 75-12560.2 62 1.74 NC 6020B
Vanadium 75-125122 110 17.4 76 6020B

SSR = Spiked Sample Result

FORM VB - IN

Note - Results and Reporting Limits have been adjusted for dry weight.

Calculations are performed before rounding to avoid round-off errors in calculated results.
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LINEAR RANGE CHECK STANDARD
METALS - 

Lab ID: LRC 160-431746/1 

Lab Name: Job No.: 160-34284-1

Sample Matrix: Solid LCS Source: MS A CAL3_00309

Eurofins TestAmerica, St. Louis

Analyte

Solid(ug/L)

True Found C %R Limits Q Method

Arsenic 200 201 100 6020B90 110

Calculations are performed before rounding to avoid round-off errors in calculated results.
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LINEAR RANGE CHECK STANDARD
METALS - 

Lab ID: LRC 160-431746/2 

Lab Name: Job No.: 160-34284-1

Sample Matrix: Solid LCS Source: MS LDR 1_00160

Eurofins TestAmerica, St. Louis

Analyte

Solid(ug/L)

True Found C %R Limits Q Method

Vanadium 1000 1050 105 6020B90 110

Calculations are performed before rounding to avoid round-off errors in calculated results.
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LINEAR RANGE CHECK STANDARD
METALS - 

Lab ID: LRC 160-431746/3 

Lab Name: Job No.: 160-34284-1

Sample Matrix: Solid LCS Source: MS LDR 2_00169

Eurofins TestAmerica, St. Louis

Analyte

Solid(ug/L)

True Found C %R Limits Q Method

Molybdenum 3000 3140 105 6020B90 110

Selenium 1000 927 93 6020B90 110

Uranium 2000 2090 104 6020B90 110

Calculations are performed before rounding to avoid round-off errors in calculated results.
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7A-IN
LAB CONTROL SAMPLE

METALS

Lab ID: LCS 160-431090/2-A 

Lab Name: Job No.: 160-34284-1

Sample Matrix: Solid LCS Source: MPREP1-A_00002

Eurofins TestAmerica, St. Louis

Analyte

Solid(mg/Kg)

True Found C %R Limits Q Method

Uranium 98.8 100 102 6020B75 120

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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7A-IN
LCS-CERTIFIED REFERENCE MATERIAL

METALS

Lab ID: LCSSRM 160-431090/3-A 

Lab Name: Job No.: 160-34284-1

Sample Matrix: Solid LCS Source: PR_LCSSRM_00023

Eurofins TestAmerica, St. Louis

Analyte

Solid(mg/Kg)

True Found C %R Limits Q Method

Arsenic 161 158 98.2 6020B70.2 129.8

Molybdenum 110 111 101.1 6020B70.5 129.1

Selenium 191 192 100.6 6020B68.6 131.9

Vanadium 56.7 55.7 98.2 6020B56.8 143.4

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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LINEAR RANGE CHECK STANDARD
METALS - 

Lab ID: LRC 160-431935/2 

Lab Name: Job No.: 160-34284-1

Sample Matrix: Solid LCS Source: MS LDR 1_00161

Eurofins TestAmerica, St. Louis

Analyte

Solid(ug/L)

True Found C %R Limits Q Method

Vanadium 1000 974 97 6020B90 110

Calculations are performed before rounding to avoid round-off errors in calculated results.
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LINEAR RANGE CHECK STANDARD
METALS - 

Lab ID: LRC 160-431935/3 

Lab Name: Job No.: 160-34284-1

Sample Matrix: Solid LCS Source: MS LDR 2_00170

Eurofins TestAmerica, St. Louis

Analyte

Solid(ug/L)

True Found C %R Limits Q Method

Arsenic 2000 1880 94 6020B90 110

Molybdenum 3000 3120 104 6020B90 110

Selenium 1000 1020 102 6020B90 110

Uranium 2000 2150 108 6020B90 110

Calculations are performed before rounding to avoid round-off errors in calculated results.
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7A-IN
LAB CONTROL SAMPLE

METALS

Lab ID: LCS 160-431089/2-A 

Lab Name: Job No.: 160-34284-1

Sample Matrix: Solid LCS Source: MPREP1-A_00002

Eurofins TestAmerica, St. Louis

Analyte

Solid(mg/Kg)

True Found C %R Limits Q Method

Uranium 91.6 91.2 100 6020B75 120

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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7A-IN
LCS-CERTIFIED REFERENCE MATERIAL

METALS

Lab ID: LCSSRM 160-431089/3-A 

Lab Name: Job No.: 160-34284-1

Sample Matrix: Solid LCS Source: PR_LCSSRM_00023

Eurofins TestAmerica, St. Louis

Analyte

Solid(mg/Kg)

True Found C %R Limits Q Method

Arsenic 161 168 104.3 6020B70.2 129.8

Molybdenum 110 110 100 6020B70.5 129.1

Vanadium 56.7 53.5 94.4 6020B56.8 143.4

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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8-IN

Lab ID: 160-34284-15

Lab Name: Job No:

Matrix: Concentration Units: mg/Kg

Analyte
Initial Sample
Result (I) C

Serial
Dilution
Result (S) C

%
Difference Q Method

SDG No:

Solid

AB03 RSE VD

160-34284-1

ICP-AES AND ICP-MS SERIAL DILUTIONS
METALS

Eurofins TestAmerica, St. Louis

Arsenic 2.8 3.09 J NC 6020B

Molybdenum 2.2 2.37 NC 6020B

Selenium 1.6 1.99 J NC 6020B

Uranium 3.9 4.03 2.3 6020B

Vanadium 20 23.6 18 6020B

FORM VIII-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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8-IN

Lab ID: 160-34280-B-19-A SD

Lab Name: Job No:

Matrix: Concentration Units: mg/Kg

Analyte
Initial Sample
Result (I) C

Serial
Dilution
Result (S) C

%
Difference Q Method

SDG No:

Solid

AB03 RSE VD

160-34284-1

ICP-AES AND ICP-MS SERIAL DILUTIONS
METALS

Eurofins TestAmerica, St. Louis

Arsenic 14 14.0 NC 6020B

Molybdenum 1.4 1.18 J NC 6020B

Uranium 62 59.4 4.4 6020B

Vanadium 110 131 21 V 6020B

FORM VIII-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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9-IN

Instrument ID: ICPMS7700

160-34284-1Job Number:

AB03 RSE VD

SolidMatrix:

SDG Number:

Lab Name:

METALS

Eurofins TestAmerica, St. Louis

DETECTION LIMITS

6020B MDL Date: 05/14/2018 10:39Method:

3050BPrep Method:

Analyte Wavelength/
Mass

RL MDL
(mg/Kg) (mg/Kg)

Arsenic 75 0.41
Molybdenum 95 0.20.5
Selenium 78 0.320.5
Uranium 238 0.040.1
Vanadium 51 0.41

FORM IX - IN
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9-IN

Instrument ID: ICPMS7700

160-34284-1Job Number:

AB03 RSE VD

SolidMatrix:

SDG Number:

Lab Name:

METALS

Eurofins TestAmerica, St. Louis

CALIBRATION BLANK DETECTION LIMITS

6020B XMDL Date: 04/30/2019 08:58Method:

Analyte Wavelength/
Mass

XRL XMDL
(ug/L) (ug/L)

Arsenic 75 410
Molybdenum 95 25
Selenium 78 25
Uranium 238 0.41
Vanadium 51 410

FORM IX - IN
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11-IN

Lab Name: Eurofins TestAmerica, St. Louis Job No: 160-34284-1

Instrument ID: Date:

Analyte

Integ.
Time
(Sec.)

Concentration
Method

LINEAR RANGES

ICPMS7700

SDG No.: AB03 RSE VD

(ug/L)

02/07/2019  12:48

METALS

Arsenic 2000 6020B
Molybdenum 3000 6020B
Selenium 1000 6020B
Uranium 2000 6020B
Vanadium 2000 6020B

FORM XI - IN
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12-IN
PREPARATION LOG

Lab Name: Job No.:

SDG No.:

160-34284-1

METALS

Eurofins TestAmerica, St. Louis

AB03 RSE VD

Prep Method: 3050B

Lab
Sample
ID

Preparation
Date

Initial
Weight

Final 
Volume

Prep
Batch

Initial
Volume

(g) (mL)

06/06/2019 12:36  431089MB 160-431089/1-A 500.5273
06/06/2019 12:36  431089LCS 160-431089/2-A 500.5468
06/06/2019 12:36  431089LCSSRM 160-431089/3-A 500.5447
06/06/2019 12:36  431089160-34284-1 500.5563
06/06/2019 12:36  431089160-34284-2 500.5271
06/06/2019 12:36  431089160-34284-3 500.5282
06/06/2019 12:36  431089160-34284-4 500.5157
06/06/2019 12:36  431089160-34284-5 500.5658
06/06/2019 12:36  431089160-34284-6 500.5402
06/06/2019 12:36  431089160-34284-7 500.5517
06/06/2019 12:36  431089160-34284-8 500.5245
06/06/2019 12:36  431089160-34284-9 500.5257
06/06/2019 12:36  431089160-34284-10 500.5313
06/06/2019 12:36  431089160-34284-11 500.5962

FORM XII-IN

Page 189 of 1394



12-IN
PREPARATION LOG

Lab Name: Job No.:

SDG No.:

160-34284-1

METALS

Eurofins TestAmerica, St. Louis

AB03 RSE VD

Prep Method: 3050B

Lab
Sample
ID

Preparation
Date

Initial
Weight

Final 
Volume

Prep
Batch

Initial
Volume

(g) (mL)

06/06/2019 12:39  431090MB 160-431090/1-A 500.5867
06/06/2019 12:39  431090LCS 160-431090/2-A 500.5072
06/06/2019 12:39  431090LCSSRM 160-431090/3-A 500.5084
06/06/2019 12:39  431090160-34284-12 500.5055
06/06/2019 12:39  431090160-34284-13 500.5548
06/06/2019 12:39  431090160-34284-14 500.5253
06/06/2019 12:39  431090160-34284-15 500.5633
06/06/2019 12:39  431090160-34284-15 MS 500.5089
06/06/2019 12:39  431090160-34284-15 MSD 500.5149
06/06/2019 12:39  431090160-34284-16 500.5972
06/06/2019 12:39  431090160-34284-16 MS 500.5235
06/06/2019 12:39  431090160-34284-16 MSD 500.5148

FORM XII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:06/13/2019  16:28 06/14/2019  10:30

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-34284-1

SDG No.:

Eurofins TestAmerica, St. Louis

AB03 RSE VD

ICPMS7700 6020B

Analytes

TimeD/FLab Sample Id
A
s
M
o
S
e
U V

T
y
p
e

X16:281LRC 160-431746/1 
X16:351LRC 160-431746/2 

X X X16:411LRC 160-431746/3 
X X X X X01:01ICIS 160-431746/4 
X X X X X01:081IC 160-431746/5 
X X X X X01:141IC 160-431746/6 
X X X X X01:211IC 160-431746/7 
X X X X X01:271ICV 160-431746/8 
X X X X X01:341ICB 160-431746/9 
X X X X X01:411CRI 160-431746/10 
X X X X X01:471ICSA 160-431746/11 
X X X X X01:541ICSAB 160-431746/12 
X X X X X02:011CCV 160-431746/13 
X X X X X02:071CCB 160-431746/14 

02:14ZZZZZZ
02:21ZZZZZZ
02:27ZZZZZZ
02:34ZZZZZZ
02:41ZZZZZZ
02:47ZZZZZZ
02:54ZZZZZZ
03:00ZZZZZZ
03:07ZZZZZZ

X X X X X03:142MB 160-431090/1-A T
03:21CCVL 160-431746/25 

X X X X X03:271CCV 160-431746/26 
X X X X X03:341CCB 160-431746/27 

X03:412LCS 160-431090/2-A T
X X X X03:4710LCSSRM 160-431090/3-A T
X X X X X03:542160-34284-12 T
X X X X X04:002160-34284-13 T
X X X X X04:072160-34284-14 T
X X X X X04:142160-34284-15 T
X X X X X04:2010160-34284-15 SD T
X X X X X04:272160-34284-15 MS T
X X X X X04:342160-34284-15 MSD T
X X X X X04:402160-34284-15 PDS T

04:47CCVL 160-431746/38 
X X X X X04:531CCV 160-431746/39 
X X X X X05:001CCB 160-431746/40 
X X X X X05:072160-34284-16 T
X X X X X05:132160-34284-16 MS T

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:06/13/2019  16:28 06/14/2019  10:30

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-34284-1

SDG No.:

Eurofins TestAmerica, St. Louis

AB03 RSE VD

ICPMS7700 6020B

Analytes

TimeD/FLab Sample Id
A
s
M
o
S
e
U V

T
y
p
e

X X X X X05:202160-34284-16 MSD T
05:26ZZZZZZ
05:33ZZZZZZ
05:40ZZZZZZ
05:46ZZZZZZ
05:53ZZZZZZ
06:00ZZZZZZ
06:06ZZZZZZ
06:13CCVL 160-431746/51 

X X X X X06:201CCV 160-431746/52 
X X X X X06:261CCB 160-431746/53 

06:33ZZZZZZ
06:40ZZZZZZ
06:46ZZZZZZ
06:53ZZZZZZ
07:00ZZZZZZ
07:06ZZZZZZ
07:13ZZZZZZ
07:20ZZZZZZ
07:26ZZZZZZ
07:33ZZZZZZ
07:40CCVL 160-431746/64 
07:46CCV 160-431746/65 
07:53CCB 160-431746/66 
08:00ZZZZZZ
08:06ZZZZZZ
08:13ZZZZZZ
08:20ZZZZZZ
08:26ZZZZZZ
08:33ZZZZZZ
08:39ZZZZZZ
08:46ZZZZZZ
08:53ZZZZZZ
08:59ZZZZZZ
09:06CCVL 160-431746/77 
09:39CCV 160-431746/78 
09:57CCB 160-431746/79 
10:04ZZZZZZ
10:10ZZZZZZ
10:17CCVL 160-431746/82 
10:24CCV 160-431746/83 
10:30CCB 160-431746/84 

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:06/13/2019  16:28 06/14/2019  10:30

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-34284-1

SDG No.:

Eurofins TestAmerica, St. Louis

AB03 RSE VD

ICPMS7700 6020B

Analytes

TimeD/FLab Sample Id
A
s
M
o
S
e
U V

T
y
p
e

Prep Types:
Total/NAT =

FORM XIII-IN

Page 193 of 1394



Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:06/17/2019  16:27 06/18/2019  08:36

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-34284-1

SDG No.:

Eurofins TestAmerica, St. Louis

AB03 RSE VD

ICPMS7700 6020B

Analytes

TimeD/FLab Sample Id
A
s
M
o
S
e
U V

T
y
p
e

16:27LRC 160-431935/1 
X16:331LRC 160-431935/2 

X X X X16:401LRC 160-431935/3 
X X X X X23:45ICIS 160-431935/4 
X X X X X23:511IC 160-431935/5 
X X X X X23:581IC 160-431935/6 
X X X X X00:051IC 160-431935/7 
X X X X X00:111ICV 160-431935/8 
X X X X X00:181ICB 160-431935/9 
X X X X X00:251CRI 160-431935/10 
X X X X X00:321ICSA 160-431935/11 
X X X X X00:381ICSAB 160-431935/12 
X X X00:451CCV 160-431935/13 
X X X00:521CCB 160-431935/14 

00:58ZZZZZZ
01:05ZZZZZZ
01:12ZZZZZZ
01:18ZZZZZZ
01:25ZZZZZZ
01:31ZZZZZZ
01:38ZZZZZZ
01:44ZZZZZZ
01:51ZZZZZZ
01:58ZZZZZZ
02:04CCVL 160-431935/25 
02:11CCV 160-431935/26 
02:18CCB 160-431935/27 
02:25ZZZZZZ
02:31ZZZZZZ
02:38ZZZZZZ
02:44ZZZZZZ
02:51ZZZZZZ
02:58ZZZZZZ
03:04ZZZZZZ
03:11ZZZZZZ
03:17ZZZZZZ
03:24ZZZZZZ
03:31CCVL 160-431935/38 

X X X X03:371CCV 160-431935/39 
X X X X03:441CCB 160-431935/40 

03:51ZZZZZZ
03:57ZZZZZZ

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:06/17/2019  16:27 06/18/2019  08:36

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-34284-1

SDG No.:

Eurofins TestAmerica, St. Louis

AB03 RSE VD

ICPMS7700 6020B

Analytes

TimeD/FLab Sample Id
A
s
M
o
S
e
U V

T
y
p
e

04:04ZZZZZZ
04:10ZZZZZZ
04:17ZZZZZZ
04:24ZZZZZZ

X X X X04:302MB 160-431089/1-A T
X04:372LCS 160-431089/2-A T

X X X04:4410LCSSRM 160-431089/3-A T
04:50ZZZZZZ
04:57CCVL 160-431935/51 

X X X X05:041CCV 160-431935/52 
X X X X05:101CCB 160-431935/53 
X X X X05:1710160-34280-B-19-A SD T

05:24ZZZZZZ
05:30ZZZZZZ

X X X X05:372160-34280-B-19-A PDS T
05:43ZZZZZZ
05:50ZZZZZZ
05:57ZZZZZZ
06:03ZZZZZZ
06:10ZZZZZZ
06:16ZZZZZZ
06:23CCVL 160-431935/64 

X X X X X06:291CCV 160-431935/65 
X X X X X06:361CCB 160-431935/66 

06:43ZZZZZZ
X X X X X06:492160-34284-1 T
X X X X X06:562160-34284-2 T
X X X X X07:032160-34284-3 T
X X X X X07:092160-34284-4 T
X X X X X07:162160-34284-5 T
X X X X X07:232160-34284-6 T
X X X X X07:302160-34284-7 T
X X X X X07:362160-34284-8 T
X X X X X07:432160-34284-9 T

07:50CCVL 160-431935/77 
X X X X X07:561CCV 160-431935/78 
X X X X X08:031CCB 160-431935/79 
X X X X X08:102160-34284-10 T
X X X X X08:162160-34284-11 T

08:23CCVL 160-431935/82 
X X X X X08:301CCV 160-431935/83 
X X X X X08:361CCB 160-431935/84 

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:06/17/2019  16:27 06/18/2019  08:36

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-34284-1

SDG No.:

Eurofins TestAmerica, St. Louis

AB03 RSE VD

ICPMS7700 6020B

Analytes

TimeD/FLab Sample Id
A
s
M
o
S
e
U V

T
y
p
e

Prep Types:
Total/NAT =

FORM XIII-IN
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis

AB03 RSE VD

160-34284-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element
Li-6 Sc/2 Sc/3 Ge/2 Ge/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7700 06/13/2019 06/14/2019

LRC 160-431746/1 16:28 86 90 96 97 99
LRC 160-431746/2 16:35 78 89 98 90 94
LRC 160-431746/3 16:41 67 103 94 101 89
IC 160-431746/5 01:08 93 100 92 99 93
IC 160-431746/6 01:14 97 94 97 95 100
IC 160-431746/7 01:21 101 99 104 101 103
ICV 160-431746/8 01:27 107 99 109 99 107
ICB 160-431746/9 01:34 101 104 100 105 100
CRI 160-431746/10 01:41 98 100 100 101 101
ICSA 160-431746/11 01:47 92 103 99 100 97
ICSAB 160-431746/12 01:54 91 100 99 95 97
CCV 160-431746/13 02:01 100 97 102 98 103
CCB 160-431746/14 02:07 98 101 99 103 101
MB 160-431090/1-A 03:14 104 106 103 108 106
CCV 160-431746/26 03:27 98 101 102 103 103
CCB 160-431746/27 03:34 101 105 102 107 103
LCS 160-431090/2-A 03:41 99 102 101 103 102
LCSSRM 
160-431090/3-A

03:47 101 96 103 96 102

160-34284-12 03:54 96 114 113 100 101
160-34284-13 04:00 97 107 111 98 100
160-34284-14 04:07 94 107 108 99 101
160-34284-15 04:14 98 110 111 97 99
160-34284-15 SD 04:20 102 98 105 96 103
160-34284-15 MS 04:27 97 111 110 99 99
160-34284-15 MSD 04:34 93 111 102 100 93
160-34284-15 PDS 04:40 93 105 106 95 98
CCV 160-431746/39 04:53 98 92 103 95 105
CCB 160-431746/40 05:00 108 104 115 107 112
160-34284-16 05:07 97 110 109 99 100
160-34284-16 MS 05:13 99 109 109 100 102
160-34284-16 MSD 05:20 95 106 115 93 99
CCV 160-431746/52 06:20 103 96 108 100 109
CCB 160-431746/53 06:26 102 108 107 109 107

FORM XV - IN
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis

AB03 RSE VD

160-34284-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element

In Ho/2 Ho/3 Ir/2 Ir/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7700 06/13/2019 06/14/2019

LRC 160-431746/1 16:28 96 94 97 94 95
LRC 160-431746/2 16:35 92 86 94 80 89
LRC 160-431746/3 16:41 85 93 89 85 83
IC 160-431746/5 01:08 94 104 91 101 93
IC 160-431746/6 01:14 99 100 97 95 97
IC 160-431746/7 01:21 102 104 101 100 100
ICV 160-431746/8 01:27 109 106 108 103 108
ICB 160-431746/9 01:34 101 104 101 103 101
CRI 160-431746/10 01:41 102 104 98 102 101
ICSA 160-431746/11 01:47 92 97 94 87 88
ICSAB 160-431746/12 01:54 92 102 96 90 89
CCV 160-431746/13 02:01 105 109 104 105 105
CCB 160-431746/14 02:07 103 106 101 105 103
MB 160-431090/1-A 03:14 105 108 102 104 104
CCV 160-431746/26 03:27 103 109 101 104 100
CCB 160-431746/27 03:34 103 106 101 102 101
LCS 160-431090/2-A 03:41 101 106 100 101 100
LCSSRM 
160-431090/3-A

03:47 103 101 102 98 102

160-34284-12 03:54 100 105 99 100 96
160-34284-13 04:00 98 103 99 97 96
160-34284-14 04:07 96 101 98 95 95
160-34284-15 04:14 98 105 100 100 98
160-34284-15 SD 04:20 103 101 103 97 102
160-34284-15 MS 04:27 96 105 99 98 98
160-34284-15 MSD 04:34 91 106 95 100 92
160-34284-15 PDS 04:40 98 106 100 101 99
CCV 160-431746/39 04:53 105 101 104 98 104
CCB 160-431746/40 05:00 117 107 114 106 117
160-34284-16 05:07 98 105 99 99 97
160-34284-16 MS 05:13 101 105 100 100 100
160-34284-16 MSD 05:20 98 95 100 90 98
CCV 160-431746/52 06:20 107 99 105 98 104
CCB 160-431746/53 06:26 107 109 104 105 106
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis

AB03 RSE VD

160-34284-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element
Li-6 Sc/2 Sc/3 Ge/2 Ge/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7700 06/17/2019 06/18/2019

LRC 160-431935/2 16:33 94 100 112 96 106
LRC 160-431935/3 16:40 83 109 110 103 102
IC 160-431935/5 23:51 97 100 94 97 95
IC 160-431935/6 23:58 97 94 98 95 100
IC 160-431935/7 00:05 93 99 95 103 98
ICV 160-431935/8 00:11 97 95 99 96 101
ICB 160-431935/9 00:18 97 98 97 100 98
CRI 160-431935/10 00:25 93 95 94 95 94
ICSA 160-431935/11 00:32 96 96 98 93 95
ICSAB 160-431935/12 00:38 100 97 98 93 95
CCV 160-431935/13 00:45 99 95 98 96 100
CCB 160-431935/14 00:52 100 98 97 101 99
CCV 160-431935/39 03:37 96 94 97 95 99
CCB 160-431935/40 03:44 99 101 98 100 98
MB 160-431089/1-A 04:30 93 94 94 96 97
LCS 160-431089/2-A 04:37 89 92 92 93 95
LCSSRM 
160-431089/3-A

04:44 90 90 91 89 93

CCV 160-431935/52 05:04 95 93 98 94 99
CCB 160-431935/53 05:10 97 99 98 100 98
160-34280-B-19-A SD 05:17 96 96 99 93 97
160-34280-B-19-A 
PDS

05:37 84 100 103 90 92

CCV 160-431935/65 06:29 83 89 92 91 95
CCB 160-431935/66 06:36 85 93 92 96 94
160-34284-1 06:49 84 108 105 94 93
160-34284-2 06:56 90 106 110 92 97
160-34284-3 07:03 90 102 107 91 97
160-34284-4 07:09 90 103 107 92 97
160-34284-5 07:16 89 102 106 91 96
160-34284-6 07:23 89 100 103 91 96
160-34284-7 07:30 88 98 104 87 95
160-34284-8 07:36 88 102 106 90 94
160-34284-9 07:43 87 99 103 90 93
CCV 160-431935/78 07:56 88 91 95 92 97
CCB 160-431935/79 08:03 91 98 97 98 97
160-34284-10 08:10 88 99 104 89 95
160-34284-11 08:16 86 110 112 91 93
CCV 160-431935/83 08:30 92 97 100 96 101
CCB 160-431935/84 08:36 95 96 98 98 98

FORM XV - IN

Page 199 of 1394



15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis

AB03 RSE VD

160-34284-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element

In Ho/2 Ho/3 Ir/2 Ir/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7700 06/17/2019 06/18/2019

LRC 160-431935/2 16:33 102 93 105 85 96
LRC 160-431935/3 16:40 98 95 103 86 91
IC 160-431935/5 23:51 96 104 94 103 95
IC 160-431935/6 23:58 99 100 99 98 97
IC 160-431935/7 00:05 95 105 96 101 94
ICV 160-431935/8 00:11 99 101 99 98 98
ICB 160-431935/9 00:18 99 97 98 96 97
CRI 160-431935/10 00:25 96 100 95 99 96
ICSA 160-431935/11 00:32 91 95 97 85 88
ICSAB 160-431935/12 00:38 90 99 96 89 90
CCV 160-431935/13 00:45 98 101 99 98 97
CCB 160-431935/14 00:52 98 100 99 97 98
CCV 160-431935/39 03:37 97 97 96 93 94
CCB 160-431935/40 03:44 98 98 97 97 96
MB 160-431089/1-A 04:30 94 95 93 93 92
LCS 160-431089/2-A 04:37 95 97 96 92 91
LCSSRM 
160-431089/3-A

04:44 93 99 93 96 92

CCV 160-431935/52 05:04 99 98 98 95 96
CCB 160-431935/53 05:10 100 101 99 98 98
160-34280-B-19-A SD 05:17 96 99 98 96 95
160-34280-B-19-A 
PDS

05:37 91 96 95 90 89

CCV 160-431935/65 06:29 95 98 94 94 92
CCB 160-431935/66 06:36 94 96 92 92 91
160-34284-1 06:49 89 100 92 93 86
160-34284-2 06:56 96 99 97 92 91
160-34284-3 07:03 95 95 96 89 91
160-34284-4 07:09 95 98 96 91 92
160-34284-5 07:16 94 99 96 92 91
160-34284-6 07:23 93 96 96 90 92
160-34284-7 07:30 93 92 94 87 88
160-34284-8 07:36 93 98 96 91 90
160-34284-9 07:43 93 97 95 93 91
CCV 160-431935/78 07:56 95 97 95 94 93
CCB 160-431935/79 08:03 99 99 97 96 95
160-34284-10 08:10 95 98 97 93 91
160-34284-11 08:16 89 95 91 90 86
CCV 160-431935/83 08:30 100 101 98 97 95
CCB 160-431935/84 08:36 98 95 95 93 95
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

160-34284-1

AB03 RSE VD

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Mazariegos, Leonel A

06/10/19  14:35

06/06/19  12:36431089

Batch Method:

Eurofins TestAmerica, St. Louis

3050B

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount MPREP1-A 00002 MPREP1-B 00002 MPREP2 00020 PR_LCSSRM 00023

0.5273 g 50 mL3050B, 6020BMB 160-431089/1

0.5468 g 50 mL 0.25 mL 0.25 mL 0.25 mL3050B, 6020BLCS 
160-431089/2

0.5447 g 50 mL 0.5447 g3050B, 6020BLCSSRM 
160-431089/3

AB03-MB01-01 0.5563 g 50 mL3050B, 6020B T160-34284-B-1

AB03-MB02-01 0.5271 g 50 mL3050B, 6020B T160-34284-B-2

AB03-MB03-01 0.5282 g 50 mL3050B, 6020B T160-34284-B-3

AB03-MB03-02 0.5157 g 50 mL3050B, 6020B T160-34284-B-4

AB03-MB04-01 0.5658 g 50 mL3050B, 6020B T160-34284-B-5

AB03-MB04-02 0.5402 g 50 mL3050B, 6020B T160-34284-B-6

AB03-MB05-01 0.5517 g 50 mL3050B, 6020B T160-34284-B-7

AB03-MB05-02 0.5245 g 50 mL3050B, 6020B T160-34284-B-8

AB03-MS01-01 0.5257 g 50 mL3050B, 6020B T160-34284-B-9

AB03-MS01-02 0.5313 g 50 mL3050B, 6020B T160-34284-B-10

AB03-MS02-01 0.5962 g 50 mL3050B, 6020B T160-34284-B-11

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 1 of 26020B
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

160-34284-1

AB03 RSE VD

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Mazariegos, Leonel A

06/10/19  14:35

06/06/19  12:36431089

Batch Method:

Eurofins TestAmerica, St. Louis

3050B

Batch Notes

Balance ID 27150420

Batch Comment Digestion started by LAM and ended by DAS

Blank Soil  Lot Number 24462227

Temperature - Corrected - End F1: 92.0 Degrees C

Temperature - Corrected - Start E5: 92.5 Degrees C

Digestion End Time 06/10/2019 14:03

Digestion Start Time 06/10/2019 11:11

Digestion Unit ID HOTBLOCK 2

Digestion Tube/Cup ID 330280-4566

Hydrogen Peroxide ID 1736764

Hydrochloric Acid ID 1730953

Nitric Acid ID 1730960, 1721550

Pipette/Syringe/Dispenser ID MET-12

Analyst ID - Spike Analyst LAM

Sufficient Volume for Batch QC YES

Thermometer ID 170051268

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

160-34284-1

AB03 RSE VD

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Mazariegos, Leonel A

06/10/19  14:35

06/06/19  12:38431090

Batch Method:

Eurofins TestAmerica, St. Louis

3050B

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount MPREP1-A 00002 MPREP1-B 00002 MPREP2 00020 PR_LCSSRM 00023

0.5867 g 50 mL3050B, 6020BMB 160-431090/1

0.5072 g 50 mL 0.25 mL 0.25 mL 0.25 mL3050B, 6020BLCS 
160-431090/2

0.5084 g 50 mL 0.5084 g3050B, 6020BLCSSRM 
160-431090/3

AB03-MS02-02 0.5055 g 50 mL3050B, 6020B T160-34284-B-12

AB03-MS03-01 0.5548 g 50 mL3050B, 6020B T160-34284-B-13

AB03-MS03-02 0.5253 g 50 mL3050B, 6020B T160-34284-B-14

DUP-5 0.5633 g 50 mL3050B, 6020B T160-34284-B-15

DUP-5 0.5089 g 50 mL 0.25 mL 0.25 mL 0.25 mL3050B, 6020B T160-34284-B-15 
MS

DUP-5 0.5149 g 50 mL 0.25 mL 0.25 mL 0.25 mL3050B, 6020B T160-34284-B-15 
MSD

DUP-6 0.5972 g 50 mL3050B, 6020B T160-34284-B-16

DUP-6 0.5235 g 50 mL 0.25 mL 0.25 mL 0.25 mL3050B, 6020B T160-34284-B-16 
MS

DUP-6 0.5148 g 50 mL 0.25 mL 0.25 mL 0.25 mL3050B, 6020B T160-34284-B-16 
MSD

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 1 of 26020B

Page 203 of 1394



Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

160-34284-1

AB03 RSE VD

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Mazariegos, Leonel A

06/10/19  14:35

06/06/19  12:38431090

Batch Method:

Eurofins TestAmerica, St. Louis

3050B

Batch Notes

Balance ID 27150420

Batch Comment Digestion started by LAM and ended by DAS

Blank Soil  Lot Number 24462227

Temperature - Corrected - End F1: 92.0 Degrees C

Temperature - Corrected - Start E5: 92.5 Degrees C

Digestion End Time 06/10/2019 14:03

Digestion Start Time 06/10/2019 11:11

Digestion Unit ID HOTBLOCK 2

Digestion Tube/Cup ID 330280-4566

Hydrogen Peroxide ID 1736764

Hydrochloric Acid ID 1730953

Nitric Acid ID 1730960, 1721550

Pipette/Syringe/Dispenser ID MET-12

Analyst ID - Spike Analyst LAM

Sufficient Volume for Batch QC YES

Thermometer ID 170051268

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Tune Report

Tune File         : autotune.u               
Comment           :                               

       m/z      Range      Count       Mean       RSD% Background 
         7     50,000    43117.0    45920.4       3.61       2.30 
        89    100,000    65698.0    66250.6       3.33       3.50 
       205     50,000    23677.0    24942.9       3.76      11.50 

Integration Time:     0.1000 sec
 Sampling Period:     0.3100 sec
               n:        200
           Oxide:   156/140      0.445%
  Doubly Charged:    70/140      1.686%

      m/z:          7         89        205
   Height:     46,623     69,945     27,579
     Axis:       7.00      89.05     204.95
    W-50%:       0.65       0.60       0.60
    W-10%:      0.700      0.700     0.7500

Integration Time:     0.1000 sec
Acquisition Time:    22.7600 sec

Y axis : Linear  

Page: 1
Generated : Jun 13, 2019 12:02:02
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Tune Report

Tune File         : autotune.u               
Comment           :                               

Tuning Parameters
===Plasma Condition===          ===Ion Lenses===                ===Q-Pole Parameters===        
      RF Power  :   1550 W           Extract 1  :      0 V            AMU Gain  :    116       
   RF Matching  :    1.5 V           Extract 2  :   -150 V          AMU Offset  :    129       
    Smpl Depth  :      8 mm         Omega Bias  :    -75 V           Axis Gain  : 0.9976       
       Torch-H  :   -1.9 mm         Omega Lens  :      7 V         Axis Offset  :   0.07       
       Torch-V  :      2 mm      Cell Entrance  :    -30 V             QP Bias  :     -3 V     
   Carrier Gas  :   0.55 L/min       Cell Exit  :    -50 V                                     
 Dilution Mode  :     ON               Deflect  :     11 V      ===Detector Parameters===      
  Dilution Gas  :    0.5 L/min      Plate Bias  :    -40 V       Discriminator  :    4.5 mV    
  Optional Gas  :      0 %      ===Octopole Parameters===            Analog HV  :   1697 V     
Nebulizer Pump  :    0.1 rps           OctP RF  :    170 V            Pulse HV  :   1203 V     
   Sample Pump  :    --- rps         OctP Bias  :     -8 V                                     
      S/C Temp  :      2 degC                                                                  
                                                                                               
===Reaction Cell===                                                                            
 Reaction Mode  :    OFF                                                                       
        H2 Gas  :      0 mL/min         He Gas  :      0 mL/min   Optional Gas  :    --- %     

Page: 2
Generated : Jun 13, 2019 12:02:02
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Tune Report

Tune File         : he.u                     
Comment           :                               

       m/z      Range      Count       Mean       RSD% Background 
        59     20,000    14160.0    14944.4       3.26       0.30 
        89     20,000    10756.0    10418.6       3.51       0.20 
       140     50,000    26494.0    25306.8       3.30       1.10 
       205     50,000    20516.0    19675.3       3.56       1.70 
   156/140          1     0.140%     0.147%      19.87            
    70/140          5     1.918%     2.124%       7.80            

Integration Time:     0.1000 sec
 Sampling Period:     0.6200 sec
               n:        200
           Oxide:   156/140      0.148%
  Doubly Charged:    70/140      2.091%

      m/z:         59         89        205
   Height:     15,533     10,786     21,371
     Axis:      59.00      89.00     204.95
    W-50%:       0.60       0.60       0.50
    W-10%:      0.700      0.700      0.700

Integration Time:     0.1000 sec
Acquisition Time:    22.5600 sec

Y axis : Linear  

Page: 1
Generated : Jun 13, 2019 12:13:08
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Tune Report

Tune File         : he.u                     
Comment           :                               

Tuning Parameters
===Plasma Condition===          ===Ion Lenses===                ===Q-Pole Parameters===        
      RF Power  :   1550 W           Extract 1  :      0 V            AMU Gain  :    116       
   RF Matching  :    1.5 V           Extract 2  :   -150 V          AMU Offset  :    129       
    Smpl Depth  :      8 mm         Omega Bias  :    -75 V           Axis Gain  : 0.9976       
       Torch-H  :   -1.9 mm         Omega Lens  :      7 V         Axis Offset  :   0.07       
       Torch-V  :      2 mm      Cell Entrance  :    -30 V             QP Bias  :    -15 V     
   Carrier Gas  :   0.55 L/min       Cell Exit  :    -60 V                                     
 Dilution Mode  :     ON               Deflect  :   -0.8 V      ===Detector Parameters===      
  Dilution Gas  :    0.5 L/min      Plate Bias  :    -60 V       Discriminator  :    4.5 mV    
  Optional Gas  :      0 %      ===Octopole Parameters===            Analog HV  :   1697 V     
Nebulizer Pump  :    0.1 rps           OctP RF  :    170 V            Pulse HV  :   1203 V     
   Sample Pump  :    --- rps         OctP Bias  :    -18 V                                     
      S/C Temp  :      2 degC                                                                  
                                                                                               
===Reaction Cell===                                                                            
 Reaction Mode  :     ON                                                                       
        H2 Gas  :      0 mL/min         He Gas  :    4.3 mL/min   Optional Gas  :    --- %     
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C:\ICPMH\1\DATA\061319B3.B\QCTUNE00.D

6/13/2019 PM 03:19 1

QC Tune Report

 

Data File: C:\ICPMH\1\7500\QCTUNE.D

Date Acquired: 13 Jun 2019  03:14:54 pm

Operator: CB 7700

Misc Info:

Vial Number: 1307

Current Method: C:\ICPMH\1\METHODS\TN_6020.m

 

 

Minimum Response(CPS)

Element               Actual            Required            Flag

 

RSD (%)

Element               Actual            Required            Flag

    6  Li                1.87                5.00                    

   59  Co                0.60                5.00                    

  115  In                1.47                5.00                    

  205  Tl                1.62                5.00                    

 

Ion Ratio

Element               Actual            Required            Flag

 

Maximum Bkg. Count(CPS)

Element               Actual            Required            Flag
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C:\ICPMH\1\DATA\061319B3.B\QCTUNE00.D

6/13/2019 PM 03:19 2

m/z->4.50        5.00 5.50 6.00 6.50 7.00 7.50

1.0E+7

5.0E+6

6 Li

Mass Calib.

   Actual: 6.05

   Required: 5.90-6.10

   Flag:

Peak Width

   Actual: 0.55

   Required: 0.90

   Flag:

m/z->57.50        58.00 58.50 59.00 59.50 60.00 60.50

2.0E+6

1.0E+6

59 Co

Mass Calib.

   Actual: 59.00

   Required: 58.90-59.10

   Flag:

Peak Width

   Actual: 0.65

   Required: 0.90

   Flag:

m/z->113.50        114.00 114.50 115.00 115.50 116.00 116.50

2.0E+7

1.0E+7

115 In

Mass Calib.

   Actual: 115.00

   Required: 114.90-115.10

   Flag:

Peak Width

   Actual: 0.60

   Required: 0.90

   Flag:

m/z->203.50        204.00 204.50 205.00 205.50 206.00 206.50

2.0E+6

1.0E+6

205 Tl

Mass Calib.

   Actual: 204.95

   Required: 204.90-205.10

   Flag:

Peak Width

   Actual: 0.55

   Required: 0.90

   Flag:

 

QC Tune Result:Pass
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C:\ICPMH\1\DATA\061319B3.B\QCTUNE00.D

6/13/2019 PM 03:19 3

Replicated Data:    Tune #1
Mass      Count(CPS)
6         3247528.00        3276850.00        3275389.00        3269613.00        3242128.00
          

7         213002.41         211436.80         213303.41         210704.50         211836.50
          

8         17.50             28.00             25.00             28.00             26.50
          

58        882164.81         891750.19         897126.31         893883.50         912020.00
          

59        842559.00         832544.63         845442.00         843964.31         837075.31
          

60        382961.41         376981.09         378327.91         380516.41         379905.41
          

95        405779.69         395113.81         402102.69         401097.59         402760.31
          

111       426973.91         416671.69         423156.81         427821.81         425629.81
          

114       960463.31         964461.88         949668.50         962585.88         984236.38
          

115       4604787.00        4782753.00        4727276.00        4720686.00        4829723.00
          

116       582602.13         575226.19         588870.19         582408.00         600783.81
          

118       570923.13         561138.50         535124.50         561710.81         571116.69
          

204       64475.77          63609.79          65602.64          66630.25          67352.30
          

205       705418.50         695590.19         710532.31         708284.69         722967.00
          

206       560415.13         542072.50         551063.69         550744.38         552545.13
          

207       543340.88         531536.88         534187.13         539821.63         539224.38
          

208       1115370.00        1087536.00        1081039.00        1107355.00        1099775.00
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Blank Sample

TuneStep

2

3

TuneFile

he.u

nogas.u

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName

Acq Date Time 2019-06-13T15:22:14-05:00

Type 6-Blank

VialNumber 1

Sample Name RINSE

Data File Name 002BLNK.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 3:25 PM on:6/13/2019Page 1 of 1 Printed at: 3:25 PM on:6/13/2019Page 212 of 1394



Calibration Blank Report

3.63

1.81

8.95

9.84

112.06

22.09

33.30

17.83

8.89

21.44

15.29

48.22

18.54

11.26

15.59

22.19

1.62

1.30

14.51

9.13

%RSD

0.21

26.32

1.10

1.80

26.31

612

13543

338

98

19

277

10

92

808

132

128

22

102

1233

118

128

27252

199433

396

821

CPS

628376

151

60680

30549

181

2

3

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

2

Tune Step

3

3

3

2

2

72

72
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6

6
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45
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Operator CB 7700

QC Analyte Table

Acq Date Time 2019-06-13T15:28:58-05:00

Type CalBlk

VialNumber 4

Sample Name ICIS 1735290

Data File Name 003CALB.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 3:33 PM on:6/13/2019
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1.37

0.35

1.34
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4844360
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%RSD
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0.07

0.69
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0.27
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3
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289694

2135331
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3

3

2
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Ge (IS)
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QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

m/z

6

45

45

8.38

4.44
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33.57
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100.05
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84

6346
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3
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3

2
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2
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3

2

3

3

3

2

2

3

3

2

2

2
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165
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165
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72
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146
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Pb

Bi

Th

U

Ta

W

Re

Pt

Au

Tl

La

Ce

Pr

Nd

Sm

Hf

Cd

Sn

Sb

Te

Cs

Ba

Mo

Ru

Rh

Pd

Ag

3

TuneFile

he.u

nogas.u
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Calibration Standard Report

1.74

0.87

1.60

0.80

7.24

0.96

1.26

0.30

1.42

4.16

1.03

0.67

2.29

1.28

0.54

3.23

0.79

0.86

2.24

0.40

%RSD

5.23

1.33

1.41

0.60

1.00

427737
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83749

8594
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13338
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1797
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342976
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64649

CPS
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10956

1100033
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2

3

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

2
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3

3

3

2

2
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72
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72

72

72
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45

72

72

72
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45

45

45

45

45

45
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6

6

6

45
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51
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QC Analyte Table

Acq Date Time 2019-06-13T15:35:42-05:00

Type CalStd

VialNumber 1101

Sample Name IC 1745115

Data File Name 004CALS.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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QC Flag

120

120

120

120

120

120

80

80
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80
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Upper Limit
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120

Lower Limit

80

80
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97.8
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97.6
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10944064

6651357
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4844360
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93.3
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16.59
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6111755

%RSD
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QC ISTD Table
Element
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6

45
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0.94
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0.60
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2
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3

3

2

2

2
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115
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Calibration Standard Report

1.58

1.95

1.23

0.54

5.23

1.25
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0.86
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0.82
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0.67
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0.69
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2.69
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1084649
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2

2
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2

2
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2

2
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2

2
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3
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Dilution 1

Comment

Operator CB 7700

QC Analyte Table

Acq Date Time 2019-06-13T15:42:23-05:00

Type CalStd

VialNumber 1102

Sample Name IC 1745116

Data File Name 005CALS.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 3:46 PM on:6/13/2019

QC Flag
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Upper Limit
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Lower Limit
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QC ISTD Table
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m/z
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115

165
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Calibration Standard Report
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%RSD

0.58
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QC Analyte Table

Acq Date Time 2019-06-13T15:48:56-05:00

Type CalStd

VialNumber 1103

Sample Name IC 1745126

Data File Name 006CALS.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 3:52 PM on:6/13/2019

QC Flag

120

120

120

120

120

120

80
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80
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Upper Limit
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0.46

0.65

1.45
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QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)
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6
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45
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1.19
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1.38
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1.06

1.13

1.48

1.39

2.24
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0.26

1.22

1.76
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0.32
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1.39
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2.34
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8502845
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193
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193
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181

182

185

195

197

205
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Initial Calibration Verification (ICV) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

Zr
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Mo

Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti
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Li

Be

B

Na
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110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110
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110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

109.6

113.7

98.1

108.4

105.5

105.2

105.7

99.1

114.1

103.7

107.2

105.0

106.3

107.2

106.2

111.3

107.2

103.2

107.6

106.1

99.9

%Recovery

100.2

100.7

104.4
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

109.57062
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108.41432
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105.17714
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114.14305

103.70017

107.21806

105.04733

1063.43486

107.18223

106.23506

1113.49794

1071.77056

1031.50996

1075.87293

1061.41247

99.85978

Meas Value

100.15613

100.74885
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6

6
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T15:55:22-05:00

Type ICV

VialNumber 1104

Sample Name ICV 1746132

Data File Name 007_ICV.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.6

94.7

99.0

92.8

97.9

Lower Limit

80

80

80

80

%Recovery

98.5

92.8

99.8

94.9

103.82135331

10944064

6651357

13312326

4844360

5905946

1.05

2.59

0.14

1.49

0.98

Reference CPS

10338549

472091

11038155

289694

%RSD

0.75

0.94

0.66

2.81

1.132215891

10788430

6297592

13176681

4493175

5780455

3

2

3

2

3

CPS

10181353

437921

11014399

274845

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

98.7

99.8

108.4

99.0

98.9

106.7

95.5

104.9

103.8

101.9

100.6

100.3

106.9

107.7

105.8

106.9

101.5

96.2

100.7

96.4

101.5

102.4

110.3

98.1

107.7

115.6

108.3

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.74912

99.82395

108.39808

99.04063

98.85053

106.74709

95.48716

104.86717

103.77838

10.18755

100.60905

100.31884

106.86437

107.67560

105.83098

106.91247

101.50950

19.24139

100.68167

96.44850

50.75796

102.36052

110.32552

49.07215

107.69348

115.64951

10.82577

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile
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TuneStep
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Initial Calibration Blank (ICB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02758

0.06602

-0.00238

0.01069

0.00403

0.17761

-0.00006

0.00169

-0.01320

0.01983

-0.00747

0.02797

-0.00040

-0.00294

-0.02344

0.08440

0.34775

4.16511

-5.89103

0.00367

Meas Value

0.01967

0.00291

6.54325

0.39201

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T16:02:02-05:00

Type ICB

VialNumber 4

Sample Name ICB 1735290

Data File Name 008_ICB.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.5

96.7

100.1

95.7

100.2

Lower Limit

80

80

80

80

%Recovery

101.6

97.3

101.3

102.2

101.12135331

10944064

6651357

13312326

4844360

5905946

2.02

7.92

2.78

7.74

0.60

Reference CPS

10338549

472091

11038155

289694

%RSD

0.47

6.42

1.37

2.59

0.422159194

10894340

6429590

13323397

4637421

5915815

3

2

3

2

3

CPS

10499792

459122

11181928

295975

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.28872

0.00634

0.11147

0.08332

0.00314

0.05259

0.09502

1.73274

0.00460

-0.00164

0.91093

-0.00186

0.00049

0.00046

0.00026

0.00010

0.00011

0.53280

0.00214

0.05870

-0.00770

0.12522

0.02602

0.06602

-0.02153

0.00188

0.00171

0.00208

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au
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La

Ce

Pr

Nd

Sm
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Cd

Sn
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Te

Cs

Nb
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Ru
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Pd

2

3

TuneFile
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TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

116.8

103.1

94.2

140.5

110.2

106.0

105.7

113.6

111.7

104.2

108.8

118.1

113.4

129.3

116.9

115.4

111.6

97.1

108.4

104.7

106.0

%Recovery

101.1

143.9

97.9

113.3

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.84147

25.77662

4.70857

1.40508

22.04565

10.60346

5.28396

5.67864

5.58328

10.41584

10.88043

2.36293

56.67976

2.58604

5.84524

57.69268

55.77507

97.13853

108.41767

104.74011

5.30197

Meas Value

5.05657

0.71974

97.87788

56.66059

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T16:08:46-05:00

Type CRI

VialNumber 1101

Sample Name CRI 1745115

Data File Name 009LCCV.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.7

99.8

99.5

100.0

101.8

Lower Limit

80

80

80

80

%Recovery

103.8

95.7

100.6

96.9

102.32135331

10944064

6651357

13312326

4844360

5905946

0.50

1.46

0.70

1.16

0.80

Reference CPS

10338549

472091

11038155

289694

%RSD

3.02

2.10

1.46

2.63

1.242184091

10906342

6637535

13241207

4844264

6009878

3

2

3

2

3

CPS

10735285

451747

11108264

280632

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

82.9

111.1

113.7

116.6

107.3

109.4

100.9

113.6

105.8

104.7

106.7

115.7

109.3

110.4

110.6

104.5

106.2

74.7

154.7

117.8

111.4

103.9

108.5

94.2

111.8

116.8

114.4

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.65841

3.33323

22.73413

2.33159

1.07304

10.93897

10.08825

5.68149

10.58155

1.04678

5.33439

2.31392

2.18650

11.04456

2.21226

2.08904

10.62172

1.49428

0.77360

2.35580

5.56892

10.39196

1.08485

4.70857

11.18268

11.68227

0.57178

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Interference Check Sample A (ICS-A) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

120000

0.434

0.8

120000

120000

120000

120000

120000

2400

QC High

1.388

0.7

20

120000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.65199

1.77066

0.46413

1.44695

0.07792

0.30282

2.20627

0.00589

0.09940

1.68634

0.71967

99083.91360

0.35132

0.37914

102644.03406

99057.73794

100249.96803

102420.16065

101019.65837

1982.78109

Meas Value

0.50156

-0.00040

1.73609

104358.65085

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T16:15:29-05:00

Type ICSA

VialNumber 1105

Sample Name ICSA 1743912

Data File Name 010ICSA.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 4:20 PM on:6/13/2019

FAILED

FAILED

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

85.1

87.6

86.9

77.8

79.7

Lower Limit

80

80

80

80

%Recovery

85.8

98.5

96.4

95.7

91.02135331

10944064

6651357

13312326

4844360

5905946

0.34

5.83

0.42

4.51

0.62

Reference CPS

10338549

472091

11038155

289694

%RSD

0.21

5.49

0.91

0.73

0.121942278

9310050

5824877

11569097

3770534

4709590

3

2

3

2

3

CPS

8869433

465078

10636125

277299

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2400

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.02677

0.46179

0.10314

0.26870

0.02143

0.57565

4.69528

1.23767

0.00656

0.02549

0.06880

0.89382

0.05687

0.12094

0.00136

0.01708

0.01465

0.44027

-0.17969

0.13366

0.14303

0.00445

0.07061

1.77066

2119.19235

0.00234

-0.00016

-0.00130

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Interference Check Sample AB (ICS-AB) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

119.1

118.1

106.5

103.4

103.7

110.2

105.4

114.0

115.9

109.9

109.1

109.6

98.9

112.9

102.1

105.3

100.3

98.7

102.9

103.1

97.5

%Recovery

112.1

108.5

112.7

107.9

50

25

2050

50

50

50

25

50

50

50

50

50

100000

50

50

100000

100000

100000

100000

100000

2100

ExpectedValue

50

50

100

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

59.54426

29.51514

2182.64689

51.69873

51.86706

55.08770

26.36161

57.00490

57.94676

54.96543

54.56042

54.79438

98884.90253

56.43218

51.06054

105309.93279

100309.14118

98701.32502

102867.65978

103066.36955

2048.35155

Meas Value

56.06393

54.25825

112.69832

107862.52221

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T16:22:07-05:00

Type ICSAB

VialNumber 1106

Sample Name ICSAB 1743913

Data File Name 011ICSB.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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TuneFile

FAILED

FAILED

TuneStep

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

82.7

86.0

83.8

78.8

77.6

Lower Limit

80

80

80

80

%Recovery

74.6

91.3

92.5

90.1

88.32135331

10944064

6651357

13312326

4844360

5905946

1.80

0.67

1.45

0.67

2.33

Reference CPS

10338549

472091

11038155

289694

%RSD

2.02

0.31

1.24

0.40

1.101884495

9054904

5718435

11153812

3819560

4581599

3

2

3

2

3

CPS

7707741

431089

10207834

260878

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

104.1

107.9

107.0

105.9

108.3

108.5

114.1

114.4

112.5

102.5

106.3

111.4

114.1

112.8

111.5

105.7

110.7

96.9

102.0

116.4

121.6

97.1

109.5

106.5

103.3

101.9

100.0

10

50

50

50

50

50

50

50

50

5

50

50

50

50

50

50

50

10

50

50

25

50

50

2050

50

50

5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

10.40676

53.93281

53.51851

52.97135

54.15518

54.27098

57.07082

57.18181

56.24572

5.12523

53.14215

55.68142

57.06533

56.37623

55.76035

52.82752

55.35065

9.69228

50.97873

58.20640

30.39541

48.56546

54.74277

2182.64689

51.62582

50.93460

4.99847

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

200.61585

99.56209

198.25502

199.53616

200.57011

94.03488

203.71796

194.69166

203.14559

203.73823

194.58535

4923.34052

202.64387

199.95060

5094.67901

5117.22008

4803.27499

4898.42023

4960.10392

196.85525

FinalConcentration

205.05921

201.43219

402.70265

5210.89808

200.61585

99.56209

198.25502

199.53616

200.57011

94.03488

203.71796

194.69166

203.14559

203.73823

194.58535

4923.34052

202.64387

199.95060

5094.67901

5117.22008

4803.27499

4898.42023

4960.10392

196.85525

Meas Value

205.05921

201.43219

402.70265

5210.89808

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T16:28:44-05:00

Type Sample

VialNumber 1103

Sample Name LRC 1745126

Data File Name 012SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 4:33 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.4

94.3

97.3

94.3

94.5

Lower Limit

80

80

80

80

%Recovery

86.4

90.3

96.0

97.3

98.92135331

10944064

6651357

13312326

4844360

5905946

2.29

6.53

0.30

6.48

1.45

Reference CPS

10338549

472091

11038155

289694

%RSD

2.44

7.07

1.07

5.37

1.442111204

10548508

6270839

12948036

4569076

5582185

3

2

3

2

3

CPS

8928970

426170

10594282

281944

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

39.79395

201.68341

196.60523

203.69169

200.02647

199.72219

208.79051

206.91826

198.03002

20.04439

193.03518

195.65912

201.59807

200.22576

198.61837

198.27088

198.55920

39.91060

203.12631

202.09590

100.39435

189.83496

193.78746

99.56209

110.11798

204.30735

203.15843

20.46625

39.79395

201.68341

196.60523

203.69169

200.02647

199.72219

208.79051

206.91826

198.03002

20.04439

193.03518

195.65912

201.59807

200.22576

198.61837

198.27088

198.55920

39.91060

203.12631

202.09590

100.39435

189.83496

193.78746

99.56209

110.11798

204.30735

203.15843

20.46625

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

FAILED

FAILED

FAILED

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1105.72787

1.05449

1002.25460

1000.75025

1118.80017

537.48701

1045.01324

0.02117

1054.02029

1021.73297

1015.62064

49914.84860

1075.59464

1007.70154

53388.34720

49695.82279

52920.51954

51285.98008

48589.46789

1852.93869

FinalConcentration

1114.90448

1044.05237

2254.03228

54620.26742

1105.72787

1.05449

1002.25460

1000.75025

1118.80017

537.48701

1045.01324

0.02117

1054.02029

1021.73297

1015.62064

49914.84860

1075.59464

1007.70154

53388.34720

49695.82279

52920.51954

51285.98008

48589.46789

1852.93869

Meas Value

1114.90448

1044.05237

2254.03228

54620.26742

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T16:35:11-05:00

Type Sample

VialNumber 1301

Sample Name LRC 1729001

Data File Name 013SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.4

85.9

94.3

80.3

88.6

Lower Limit

80

80

80

80

%Recovery

77.5

89.3

98.0

89.9

94.32135331

10944064

6651357

13312326

4844360

5905946

9.35

11.89

7.93

10.54

7.99

Reference CPS

10338549

472091

11038155

289694

%RSD

5.56

10.27

7.17

6.52

6.552013491

10112926

5711066

12556732

3887844

5231326

3

2

3

2

3

CPS

8009485

421782

10817103

260532

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

189.49044

968.19706

0.10448

997.92285

1015.02333

0.31247

7.03562

1158.68587

0.03906

0.01096

1.55480

963.83288

0.04265

0.08096

0.01946

0.02219

988.96904

185.72546

948.54053

1017.69796

532.90249

0.25140

0.10378

1.05449

1535.04044

0.01137

0.07933

0.01294

189.49044

968.19706

0.10448

997.92285

1015.02333

0.31247

7.03562

1158.68587

0.03906

0.01096

1.55480

963.83288

0.04265

0.08096

0.01946

0.02219

988.96904

185.72546

948.54053

1017.69796

532.90249

0.25140

0.10378

1.05449

1535.04044

0.01137

0.07933

0.01294

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

FAILED

FAILED

QC Flag

FAILED

FAILED

FAILED

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1891.60506

0.55622

1684.70001

4129.06418

1780.43974

926.78452

2136.84329

0.01531

1771.20636

1707.46550

4284.16088

84305.97440

1804.98152

1678.54434

88495.24355

82480.94826

82289.95813

85879.59072

99126.75187

3758.32712

FinalConcentration

2521.24256

2343.16010

4974.38445

92722.50529

1891.60506

0.55622

1684.70001

4129.06418

1780.43974

926.78452

2136.84329

0.01531

1771.20636

1707.46550

4284.16088

84305.97440

1804.98152

1678.54434

88495.24355

82480.94826

82289.95813

85879.59072

99126.75187

3758.32712

Meas Value

2521.24256

2343.16010

4974.38445

92722.50529

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T16:41:40-05:00

Type Sample

VialNumber 1302

Sample Name LRC 1729040

Data File Name 014SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 4:46 PM on:6/13/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

85.3

92.7

88.8

85.4

83.1

Lower Limit

80

80

80

80

%Recovery

67.4

103.4

94.3

101.4

89.42135331

10944064

6651357

13312326

4844360

5905946

14.54

10.72

14.97

10.09

12.23

Reference CPS

10338549

472091

11038155

289694

%RSD

13.60

9.60

14.13

6.21

9.991910036

9335360

6162533

11818826

4138625

4907986

3

2

3

2

3

CPS

6967657

488092

10410390

293851

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

FAILED

QC ISTD Table

FAILED

FAILED

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

386.45550

4809.22911

1860.73083

2042.76126

2086.53569

0.20771

1.87635

2045.05802

0.05019

0.01994

0.26887

3988.94737

0.06613

0.19638

0.01279

0.02413

2018.18935

378.20873

1930.44299

2121.88473

1110.35886

0.25041

0.06629

0.55622

3139.53151

0.00702

0.30775

0.03229

386.45550

4809.22911

1860.73083

2042.76126

2086.53569

0.20771

1.87635

2045.05802

0.05019

0.01994

0.26887

3988.94737

0.06613

0.19638

0.01279

0.02413

2018.18935

378.20873

1930.44299

2121.88473

1110.35886

0.25041

0.06629

0.55622

3139.53151

0.00702

0.30775

0.03229

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

109.8

111.4

130.1

109.1

105.2

105.3

98.8

104.2

106.8

108.9

109.0

102.1

102.3

108.1

106.1

105.4

101.9

95.8

104.3

98.2

98.7

%Recovery

101.6

101.7

148.4

105.9

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

109.76985

55.69627

65.05209

109.08770

105.16491

105.28902

49.38057

104.17289

106.82270

108.88277

109.00899

102.14609

2556.65992

108.11009

106.06168

2634.03142

2547.27709

2394.91775

2607.32157

2456.21776

98.73047

Meas Value

101.60893

101.69495

296.70779

2647.31409

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T16:48:07-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1745116

Data File Name 015_CCV.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 4:53 PM on:6/13/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.2

95.6

101.2

97.8

100.1

Lower Limit

80

80

80

80

%Recovery

88.1

86.3

94.9

90.8

97.32135331

10944064

6651357

13312326

4844360

5905946

0.83

0.23

0.63

0.64

0.74

Reference CPS

10338549

472091

11038155

289694

%RSD

0.36

0.34

1.74

0.83

0.332076758

10745785

6360445

13473662

4739564

5910836

3

2

3

2

3

CPS

9112436

407449

10473258

263119

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

112.2

101.6

99.8

100.6

101.2

102.5

105.1

111.1

101.2

98.1

97.7

101.6

101.7

101.3

98.8

97.8

102.1

99.8

101.8

101.9

106.3

94.8

98.9

130.1

108.7

110.2

108.2

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

22.43926

101.64590

99.76654

100.60292

101.15553

102.51761

105.09766

111.10909

101.23930

9.80808

97.68253

101.60759

101.66299

101.26387

98.84430

97.81935

102.07722

19.96526

101.75774

101.94263

53.16623

94.75289

98.90600

65.05209

108.68712

110.21238

10.81565

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02191

0.00004

0.12201

0.08545

0.06462

0.16255

0.00348

0.00051

0.02360

0.01253

0.02484

1.00370

0.00545

0.00648

0.23561

0.03019

-1.79899

3.12537

-57.31468

0.08934

Meas Value

0.71164

0.04216

50.50559

5.32919

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T16:54:47-05:00

Type CCB

VialNumber 4

Sample Name CCB 1735290

Data File Name 016_CCB.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 4:59 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.3

97.5

98.8

99.3

99.8

Lower Limit

80

80

80

80

%Recovery

88.5

91.6

94.4

98.4

95.32135331

10944064

6651357

13312326

4844360

5905946

0.94

15.73

0.50

14.77

0.35

Reference CPS

10338549

472091

11038155

289694

%RSD

1.29

18.95

0.49

14.12

0.322033949

10648472

6485762

13148953

4810112

5894280

3

2

3

2

3

CPS

9145789

432418

10417725

285073

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.50641

0.33623

0.24847

0.04480

0.01191

0.02831

-0.00634

2.20159

0.00226

-0.00201

0.68483

0.00939

0.00069

0.00154

0.00011

0.00061

0.00422

0.61181

0.00917

0.15471

0.04276

0.05251

0.02579

0.00004

5.70623

0.00626

0.00265

-0.00096

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.09811

0.00105

0.07321

-0.02232

0.01044

0.05571

0.39702

1.90011

0.18940

0.43130

-95.18578

0.31896

0.19880

0.26649

0.09995

4.62363

FinalConcentration

1.13560

0.04664

76.78805

16.49089

1.76166

6.86631

8.81050

7.23025

0.04906

0.00052

0.03660

-0.01116

0.00522

0.02785

0.19851

0.95006

0.09470

0.21565

-47.59289

0.15948

0.09940

0.13324

0.04998

2.31182

Meas Value

0.56780

0.02332

38.39403

8.24545

0.88083

3.43315

4.40525

3.61512

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 428693

Operator CB 7700

Acq Date Time 2019-06-13T17:01:31-05:00

Type Sample

VialNumber 2101

Sample Name MB 160-428693/1-A

Data File Name 017SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 5:06 PM on:6/13/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

97.2

Lower Limit

80

80

80

80

80

80

80

80

98.5

99.2

97.1

93.0

97.5

95.4

2135331

10944064

6651357

13312326

4844360

5905946

0.49

0.90

0.93

0.89

0.96

Reference CPS

10338549

472091

11038155

289694

6187657

12979770

4621354

5739944

%RSD

0.70

1.14

1.11

2.13

0.54

3

2

3

CPS

9008019

418405

10056207

285361

2118101

10626043

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

87.1

88.6

91.1

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.01108

0.00328

0.00588

0.20205

0.56270

0.37570

0.07787

0.00169

0.00289

0.06275

-0.02067

2.31319

0.00130

0.02725

0.01253

0.02110

0.00159

0.00473

0.00038

0.00064

0.00116

0.87064

0.00659

0.12730

0.16775

-0.02232

5.62297

-0.00192

0.00554

0.00164

0.00294

0.10103

0.28135

0.18785

0.03893

0.00084

0.00145

0.03137

-0.01034

1.15660

0.00065

0.01363

0.00627

0.01055

0.00080

0.00237

0.00019

0.00032

0.00058

0.43532

0.00330

0.06365

0.08388

-0.01116

2.81148

-0.00096

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.05151

-0.02812

6.23073

4.09169

0.15506

-0.06603

0.80330

0.00381

0.29080

1.19900

4.51399

25.83923

0.03765

0.38133

8.00885

12.98151

4.15702

23.79951

287.98874

0.43628

FinalConcentration

1.11946

0.53777

58.37931

162.06535

0.02576

-0.01406

3.11536

2.04585

0.07753

-0.03302

0.40165

0.00190

0.14540

0.59950

2.25699

12.91961

0.01882

0.19066

4.00443

6.49075

2.07851

11.89975

143.99437

0.21814

Meas Value

0.55973

0.26889

29.18966

81.03268

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T17:08:14-05:00

Type Sample

VialNumber 2102

Sample Name 160-33688-A-8-F MDLV

Data File Name 018SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 5:13 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.7

88.5

97.5

91.2

96.0

Lower Limit

80

80

80

80

%Recovery

86.6

83.9

89.9

96.7

100.92135331

10944064

6651357

13312326

4844360

5905946

8.15

12.62

9.36

12.31

8.18

Reference CPS

10338549

472091

11038155

289694

%RSD

6.88

13.80

9.59

9.94

5.332153890

10366455

5888190

12983549

4417689

5668235

3

2

3

2

3

CPS

8957114

395928

9923511

280097

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.00104

4.03385

0.23387

0.01524

1.11561

0.03190

-0.03339

1.31570

0.00133

0.00651

-0.18683

0.79779

0.00899

0.01516

0.00257

0.00477

0.00130

0.56288

0.55602

0.19499

0.17413

0.04185

0.00414

-0.02812

3.46615

-0.00573

0.00281

-0.01159

-0.00052

2.01693

0.11694

0.00762

0.55781

0.01595

-0.01669

0.65785

0.00066

0.00325

-0.09341

0.39889

0.00450

0.00758

0.00128

0.00238

0.00065

0.28144

0.27801

0.09750

0.08707

0.02093

0.00207

-0.01406

1.73307

-0.00287

0.00140

-0.00579

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02619

0.00770

3.26782

0.38967

0.13431

-0.14546

0.11616

0.00166

0.23169

0.14819

3.75065

2.47303

0.01317

0.01608

1.62950

9.21291

4.57533

10.48140

14.13493

0.23044

FinalConcentration

1.01088

0.53873

56.64733

126.38597

0.01309

0.00385

1.63391

0.19483

0.06716

-0.07273

0.05808

0.00083

0.11585

0.07409

1.87533

1.23651

0.00658

0.00804

0.81475

4.60646

2.28766

5.24070

7.06746

0.11522

Meas Value

0.50544

0.26937

28.32367

63.19299

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T17:14:57-05:00

Type Sample

VialNumber 2103

Sample Name 160-33691-A-8-F LOQV

Data File Name 019SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 5:19 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.5

93.9

99.1

96.2

98.4

Lower Limit

80

80

80

80

%Recovery

87.0

89.2

92.4

102.3

101.12135331

10944064

6651357

13312326

4844360

5905946

6.09

1.92

6.71

2.28

7.72

Reference CPS

10338549

472091

11038155

289694

%RSD

3.84

3.12

6.03

1.86

4.062159823

10566255

6248077

13190226

4657996

5810941

3

2

3

2

3

CPS

8997271

421151

10194690

296464

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.06836

0.34171

0.14104

-0.02339

1.08814

0.01206

-0.03140

1.02145

0.00131

-0.00137

-0.22172

0.04316

0.00192

0.00811

0.00087

0.00066

0.00099

0.29333

0.50608

-0.01542

0.16944

-0.04198

0.00137

0.00770

3.48763

0.00096

0.00180

-0.01259

-0.03418

0.17086

0.07052

-0.01170

0.54407

0.00603

-0.01570

0.51072

0.00065

-0.00068

-0.11086

0.02158

0.00096

0.00406

0.00044

0.00033

0.00049

0.14666

0.25304

-0.00771

0.08472

-0.02099

0.00069

0.00385

1.74381

0.00048

0.00090

-0.00629

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.12376

21.75277

1.35877

21.17323

10.44279

4.91502

5.93032

5.32861

11.18848

11.40679

2.18850

52.54420

2.21471

5.26245

60.08700

75.24332

103.51217

121.85236

50.04394

5.70247

FinalConcentration

6.44167

0.57755

145.61092

76.00756

2.56188

10.87639

0.67939

10.58661

5.22139

2.45751

2.96516

2.66430

5.59424

5.70339

1.09425

26.27210

1.10736

2.63123

30.04350

37.62166

51.75608

60.92618

25.02197

2.85123

Meas Value

3.22084

0.28877

72.80546

38.00378

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T17:21:42-05:00

Type Sample

VialNumber 2104

Sample Name 160-33688-A-8-G MDLV

Data File Name 020SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 5:26 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.1

92.2

90.3

93.8

91.8

Lower Limit

80

80

80

80

%Recovery

80.0

86.0

86.2

96.0

93.62135331

10944064

6651357

13312326

4844360

5905946

11.21

5.59

11.51

5.33

10.63

Reference CPS

10338549

472091

11038155

289694

%RSD

6.77

5.70

12.36

2.87

7.221997892

9751853

6129554

12017045

4544361

5424335

3

2

3

2

3

CPS

8276001

405901

9511623

277981

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.07867

3.74996

22.95224

2.19820

1.17101

10.70227

8.77072

6.32277

11.40143

1.14082

4.82153

2.37163

2.29900

11.40877

2.24863

2.19883

11.48212

1.58056

0.56536

2.40636

6.25746

9.60498

1.05479

21.75277

7.67667

10.80619

11.28828

0.52136

1.03934

1.87498

11.47612

1.09910

0.58550

5.35114

4.38536

3.16139

5.70072

0.57041

2.41077

1.18582

1.14950

5.70438

1.12432

1.09941

5.74106

0.79028

0.28268

1.20318

3.12873

4.80249

0.52739

10.87639

3.83834

5.40309

5.64414

0.26068

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.19491

22.23556

1.35814

20.67812

10.08786

4.40219

5.63723

5.20679

10.94547

11.16830

2.12259

54.02145

2.31153

5.34268

59.79434

67.95931

101.50067

117.60377

36.95063

5.31385

FinalConcentration

5.77709

0.51446

129.49531

72.10179

2.59745

11.11778

0.67907

10.33906

5.04393

2.20109

2.81861

2.60340

5.47274

5.58415

1.06130

27.01073

1.15577

2.67134

29.89717

33.97965

50.75034

58.80188

18.47531

2.65692

Meas Value

2.88854

0.25723

64.74766

36.05090

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T17:28:24-05:00

Type Sample

VialNumber 2105

Sample Name 160-33691-A-8-G LOQV

Data File Name 021SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 5:33 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.7

94.9

96.7

95.9

97.9

Lower Limit

80

80

80

80

%Recovery

86.2

88.7

92.2

97.1

99.52135331

10944064

6651357

13312326

4844360

5905946

4.08

0.83

6.03

0.49

4.47

Reference CPS

10338549

472091

11038155

289694

%RSD

2.50

1.67

4.42

4.20

2.002124996

10580624

6312530

12873004

4647476

5781003

3

2

3

2

3

CPS

8907090

418613

10175106

281259

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.83103

3.36536

22.44701

2.01133

1.09478

10.53766

8.80287

5.61926

10.74328

1.06482

4.64677

2.20099

2.25668

11.12916

2.19339

2.11618

10.57990

1.70633

0.51807

2.05938

5.74474

7.97793

0.99794

22.23556

6.13551

10.72292

11.21854

0.47661

0.91551

1.68268

11.22351

1.00566

0.54739

5.26883

4.40144

2.80963

5.37164

0.53241

2.32338

1.10049

1.12834

5.56458

1.09669

1.05809

5.28995

0.85317

0.25904

1.02969

2.87237

3.98896

0.49897

11.11778

3.06775

5.36146

5.60927

0.23830

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1549.37988

0.00937

0.38178

0.55949

0.11871

2.53290

23.29567

8.90760

1.19745

22.09434

210054.74307

0.50308

0.96861

59.34184

4.04128

26.60301

FinalConcentration

97.71153

0.02147

185.06945

68851.21714

48.60744

593.11420

24.86013

34312.37015

309.87598

0.00187

0.07636

0.11190

0.02374

0.50658

4.65913

1.78152

0.23949

4.41887

42010.94861

0.10062

0.19372

11.86837

0.80826

5.32060

Meas Value

19.54231

0.00429

37.01389

13770.24343

9.72149

118.62284

4.97203

6862.47403

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 5

Comment 431379

Operator CB 7700

Acq Date Time 2019-06-13T17:35:08-05:00

Type Sample

VialNumber 2106

Sample Name 490-175057-A-1-B

Data File Name 022SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 5:39 PM on:6/13/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

91.2

Lower Limit

80

80

80

80

80

80

80

80

104.7

101.7

96.6

94.6

95.0

91.2

2135331

10944064

6651357

13312326

4844360

5905946

1.26

2.33

0.39

1.29

0.52

Reference CPS

10338549

472091

11038155

289694

6290835

12649338

4417803

5385514

%RSD

0.52

0.60

1.51

3.01

1.03

3

2

3

CPS

9009543

474356

10976391

303242

2171179

10570713

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

87.1

100.5

99.4

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00555

0.64656

-0.44487

-0.11888

131.73336

0.13123

-0.04631

0.00142

0.00483

0.43641

0.00121

25.99551

0.14515

0.06222

1.25224

1205.59369

0.01141

0.01203

-0.00136

0.00442

-0.01197

1.25167

0.11776

1.72240

0.80326

0.55949

167.79599

-0.01276

0.00111

0.12931

-0.08897

-0.02378

26.34667

0.02625

-0.00926

0.00028

0.00097

0.08728

0.00024

5.19910

0.02903

0.01244

0.25045

241.11874

0.00228

0.00241

-0.00027

0.00088

-0.00239

0.25033

0.02355

0.34448

0.16065

0.11190

33.55920

-0.00255

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.28998

0.16774

22.01417

7.26404

1.02242

22.20332

1409.24023

0.00351

1.29646

57.26890

3.50980

19.41809

0.12237

2.42809

38.48193

663.52836

28.04835

32503.68679

195932.58612

0.68464

FinalConcentration

89.65066

0.01870

147.18473

64632.34082

0.05800

0.03355

4.40283

1.45281

0.20448

4.44066

281.84805

0.00070

0.25929

11.45378

0.70196

3.88362

0.02447

0.48562

7.69639

132.70567

5.60967

6500.73736

39186.51722

0.13693

Meas Value

17.93013

0.00374

29.43695

12926.46816

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T17:41:48-05:00

Type Sample

VialNumber 2107

Sample Name 490-175057-A-3-B

Data File Name 023SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 5:46 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.0

94.9

97.7

93.0

93.1

Lower Limit

80

80

80

80

%Recovery

88.5

98.7

97.8

104.0

101.52135331

10944064

6651357

13312326

4844360

5905946

0.29

1.21

1.07

1.13

1.41

Reference CPS

10338549

472091

11038155

289694

%RSD

0.94

0.56

1.09

3.58

0.732167131

10616935

6314772

13007462

4503386

5498803

3

2

3

2

3

CPS

9150417

465782

10795686

301217

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.44274

103.09587

0.10874

-0.13037

0.00438

0.16372

0.01651

24.87147

0.13446

0.03936

-0.70006

620.57794

0.00442

0.01028

-0.00111

0.00530

0.00177

0.57834

0.01206

1.59005

0.71207

-0.16059

1.15441

0.16774

153.79534

-0.00571

0.00913

-0.01332

-0.08855

20.61917

0.02175

-0.02607

0.00088

0.03274

0.00330

4.97429

0.02689

0.00787

-0.14001

124.11559

0.00088

0.00206

-0.00022

0.00106

0.00035

0.11567

0.00241

0.31801

0.14241

-0.03212

0.23088

0.03355

30.75907

-0.00114

0.00183

-0.00266

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.32166

0.00015

0.01340

0.02887

0.08118

4.28297

0.48072

0.73077

0.00249

0.00498

3.37869

0.24536

0.06542

8.15348

1.99379

45.16832

FinalConcentration

0.46764

0.00900

15.65532

13.72499

5.60210

27.42163

14.82558

8.64181

0.16083

0.00008

0.00670

0.01443

0.04059

2.14148

0.24036

0.36538

0.00124

0.00249

1.68934

0.12268

0.03271

4.07674

0.99690

22.58416

Meas Value

0.23382

0.00450

7.82766

6.86250

2.80105

13.71081

7.41279

4.32091

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 430563

Operator CB 7700

Acq Date Time 2019-06-13T17:48:26-05:00

Type Sample

VialNumber 2108

Sample Name MB 160-430563/1-A

Data File Name 024SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 5:53 PM on:6/13/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

94.9

Lower Limit

80

80

80

80

80

80

80

80

103.4

98.5

94.4

98.8

95.6

100.5

2135331

10944064

6651357

13312326

4844360

5905946

6.73

5.67

4.89

5.71

6.59

Reference CPS

10338549

472091

11038155

289694

6572279

12730009

4868909

5603844

%RSD

4.42

3.00

5.93

2.58

5.06

3

2

3

CPS

8971448

453047

10095096

299637

2103309

10332932

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

86.8

96.0

91.5

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00056

0.04590

-0.25580

-0.17388

0.30965

0.02881

-0.03159

0.00099

0.00212

-0.00391

-0.00396

-0.09255

0.00148

-0.04186

-0.01058

0.04746

0.00458

0.00782

-0.00019

0.00250

-0.01688

0.15831

-0.00086

-0.04634

0.06150

0.02887

1.42367

-0.00897

0.00028

0.02295

-0.12790

-0.08694

0.15482

0.01441

-0.01580

0.00050

0.00106

-0.00195

-0.00198

-0.04627

0.00074

-0.02093

-0.00529

0.02373

0.00229

0.00391

-0.00009

0.00125

-0.00844

0.07915

-0.00043

-0.02317

0.03075

0.01443

0.71183

-0.00448

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

987.26062

0.47628

977.60640

963.77358

962.53157

449.08032

995.16378

0.00768

998.35018

1006.35663

936.60964

9986.20784

994.86698

969.88194

10410.07256

10372.66207

944.58462

9877.07900

10547.30956

962.14836

FinalConcentration

103.23607

101.58548

219.63005

10715.51931

493.63031

0.23814

488.80320

481.88679

481.26579

224.54016

497.58189

0.00384

499.17509

503.17832

468.30482

4993.10392

497.43349

484.94097

5205.03628

5186.33103

472.29231

4938.53950

5273.65478

481.07418

Meas Value

51.61804

50.79274

109.81502

5357.75966

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T17:55:08-05:00

Type Sample

VialNumber 2109

Sample Name LCS 160-430563/2-A

Data File Name 025SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 5:59 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.7

94.5

100.5

93.9

95.7

Lower Limit

80

80

80

80

%Recovery

88.9

90.6

93.7

97.2

101.82135331

10944064

6651357

13312326

4844360

5905946

0.67

0.30

0.60

0.94

1.02

Reference CPS

10338549

472091

11038155

289694

%RSD

1.65

0.50

0.48

1.50

1.132174306

10470110

6286985

13375198

4548547

5653696

3

2

3

2

3

CPS

9186372

427577

10338519

281472

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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Sample Report 

FAILED

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.13814

0.03681

14.04188

3.70642

70.94447

3.72485

62.33277

0.00723

37.21599

9.38147

1.08715

9.92320

0.55671

1.14693

6455.92537

88.31205

264185.30082

102087.53413

15123.36090

115.97432

FinalConcentration

6.93029

0.08552

46.45449

426101.79849

0.06907

0.01841

7.02094

1.85321

35.47223

1.86243

31.16639

0.00361

18.60800

4.69074

0.54358

4.96160

0.27835

0.57347

3227.96269

44.15603

132092.65041

51043.76706

7561.68045

57.98716

Meas Value

3.46515

0.04276

23.22724

213050.89925

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3
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72

72

72

72

45

45

72

72

72
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45

45

45

45

45

45
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6

6

6
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66

75

78
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89
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47
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K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T18:01:44-05:00

Type Sample

VialNumber 2110

Sample Name 160-34208-A-1-D

Data File Name 026SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120
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12080

80

80

80

80

80

91.3

94.7

94.2

89.6

88.2

Lower Limit

80

80

80

80

%Recovery

89.9

95.6

93.7

103.6

95.92135331

10944064

6651357

13312326

4844360

5905946

2.29

1.24

0.97

1.66

1.04

Reference CPS

10338549

472091

11038155

289694

%RSD

1.89

1.29

0.94

4.06

1.502047496

9995248

6296406

12537170

4339365

5210949

3

2

3

2

3

CPS

9289528

451332

10343150

300175

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd
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2000
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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ug/l

ug/l
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ug/l

ug/l
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0.53712

0.21452

0.51618
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-0.02384
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

FAILED

QC Flag

FAILED

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

114.7

104.8

114.0

148.6

114.0

110.6

111.2

118.2

113.6

109.9

112.7

120.7

113.5

134.3

118.0

119.1

111.8

103.9

115.5

66.7

117.0

%Recovery

110.1

148.7

101.9

146.9

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.73596

26.20701

5.69893

1.48615

22.80137

11.06031

5.56032

5.91140

5.68121

10.98718

11.27413

2.41477

56.72825

2.68629

5.89841

59.57284

55.90058

103.86241

115.45872

66.67921

5.85053

Meas Value

5.50459

0.74326

101.92483

73.45067

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3
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72

72

72
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45

45

45

45

45
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6

6

6

45
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66

75

78
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24

27
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m/z

7

9

11
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Cu
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Se
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Y
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Cr
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Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T18:08:23-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1745115

Data File Name 027LCCV.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120
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12080

80

80

80

80

80

97.4

96.4

100.4

100.6

101.1

Lower Limit

80

80

80
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%Recovery

89.6

87.4

92.9

88.7

93.92135331

10944064

6651357

13312326

4844360

5905946

1.55

0.54

1.89

0.99

0.97

Reference CPS

10338549

472091

11038155

289694

%RSD

1.49

1.88

0.87

1.72

1.132005875

10659314

6408650

13368578

4874621

5968362

3

2

3

2

3

CPS

9267037

412672
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256872

Tune Step

3

2

3

2

372

115

165
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193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)
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QC ISTD Table

FAILED

FAILED

FAILED

FAILED
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Tl

Pb
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Th
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Pt
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Ce
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Mo

Ru

Rh

Pd

120
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120
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80
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80
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80
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80
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0.5

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.54002

3.40339

21.91725

2.26869

1.07871

10.21280

10.04236

6.33417

10.66334

1.01781

4.88959

2.21544

2.16218

10.90585

2.12506

2.02965

10.42308

1.15763

0.77481

2.42795

5.75490

9.82820

1.03659
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

109.3

110.0

103.0

108.4

105.5

105.3

99.5

104.3

108.1

108.4

108.3

101.5

101.8

108.4

105.5

106.3

102.7

97.9

103.8

99.9

100.2

%Recovery

101.9

102.3

102.2

107.7

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

109.33541

55.01091

51.48669

108.44364

105.54853

105.28332

49.73895

104.25899

108.07550

108.40040

108.31111

101.51793

2545.62461

108.35699

105.52069

2657.19201

2567.90075

2447.02137

2596.17646

2496.98447

100.15047

Meas Value

101.93957

102.33880

204.32966

2692.52707

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11
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Zr

Nb

Mo

Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg
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P

K
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Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T18:15:06-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1745116

Data File Name 028_CCV.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.3

94.9

98.4

96.9

97.0

Lower Limit

80

80

80

80

%Recovery

85.2

83.8

91.8

88.8

94.32135331

10944064

6651357

13312326

4844360

5905946

0.72

1.31

0.46

1.23

1.05

Reference CPS

10338549

472091

11038155

289694

%RSD

0.78

0.63

1.25

1.27

0.122012978

10430325

6312559

13094436

4692867

5731581

3

2

3

2

3

CPS

8810333

395519

10132624

257121

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

102.4

102.8

100.8

101.5

101.2

102.9

106.4

108.8

100.4

98.7

98.6

101.3

101.4

100.8

98.3

97.1

103.4

97.6

102.0

101.8

106.8

91.7

97.5

103.0

108.4

111.1

109.0

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.47816

102.82962

100.83010

101.46413

101.22470

102.87060

106.42153

108.76019

100.41466

9.87386

98.61123

101.30370

101.40655

100.80692

98.25486

97.07373

103.35692

19.52865

102.00690

101.78304

53.39485

91.66183

97.54277

51.48669

108.38430

111.12906

10.89723

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 6:20 PM on:6/13/2019Page 238 of 1394



Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02583

0.01344

0.02785

0.04124

0.01320

0.04785

0.00051

0.00090

0.04543

0.02130

0.10597

0.24774

0.00117

-0.00282

0.03519

0.00395

-0.01127

12.16622

-39.80690

0.18754

Meas Value

0.03894

0.00914

8.61615

10.43159

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T18:21:46-05:00

Type CCB

VialNumber 4

Sample Name CCB 1735290

Data File Name 029_CCB.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 6:26 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.2

90.5

98.4

92.3

98.7

Lower Limit

80

80

80

80

%Recovery

87.5

85.5

92.5

92.4

93.92135331

10944064

6651357

13312326

4844360

5905946

1.90

10.28

1.31

8.94

0.71

Reference CPS

10338549

472091

11038155

289694

%RSD

0.26

8.17

0.19

4.12

1.332004508

10526360

6018728

13105951

4473327

5831686

3

2

3

2

3

CPS

9045011

403648

10207785

267630

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.06103

0.06319

0.04410

0.09455

0.00285

0.04761

0.00543

1.30515

0.00127

0.00351

0.64496

-0.00251

-0.00005

0.00019

-0.00013

-0.00073

0.00089

0.59361

-0.00119

0.04605

-0.00067

0.18378

0.03319

0.01344

0.09856

0.00032

0.00220

-0.00627

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.37301

0.22031

19.95069

9.26962

75.02712

2.48841

69.99828

0.02175

38.16733

17.30760

2.25714

49.63261

0.68948

5.42942

7297.67623

95.77091

291482.22226

104629.77088

15386.29803

126.99062

FinalConcentration

7.53712

0.13600

111.10010

437772.05534

0.03730

0.02203

1.99507

0.92696

7.50271

0.24884

6.99983

0.00218

3.81673

1.73076

0.22571

4.96326

0.06895

0.54294

729.76762

9.57709

29148.22223

10462.97709

1538.62980

12.69906

Meas Value

0.75371

0.01360

11.11001

43777.20553

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T18:28:29-05:00

Type Sample

VialNumber 2111

Sample Name 160-34208-A-1-D SD

Data File Name 030SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 6:33 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.2

96.2

96.6

92.8

92.5

Lower Limit

80

80

80

80

%Recovery

89.7

96.1

96.9

98.4

96.82135331

10944064

6651357

13312326

4844360

5905946

0.36

10.24

1.45

10.23

1.26

Reference CPS

10338549

472091

11038155

289694

%RSD

1.11

10.12

0.33

6.23

0.962066007

10417101

6398877

12853289

4495261

5461811

3

2

3

2

3

CPS

9274543

453720

10691275

285105

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.27292

1.20918

0.29280

0.24471

0.92337

0.22035

0.15018

10.38661

0.03056

0.06005

-0.15442

14.25822

0.00555

0.01963

-0.00170

0.00315

-0.00504

2.92270

0.00118

0.16750

3.66159

0.30724

0.20202

0.22031

22.95330

-0.01301

-0.00315

-0.08585

0.02729

0.12092

0.02928

0.02447

0.09234

0.02204

0.01502

1.03866

0.00306

0.00600

-0.01544

1.42582

0.00056

0.00196

-0.00017

0.00031

-0.00050

0.29227

0.00012

0.01675

0.36616

0.03072

0.02020

0.02203

2.29533

-0.00130

-0.00032

-0.00858

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1008.55165

0.60948

973.91930

987.58091

1065.63190

458.36980

1108.84391

0.01817

1034.68492

982.74809

937.45250

9947.69349

998.53362

955.20809

16461.34348

10314.75718

262873.95904

109647.52552

24967.89999

1071.60261

FinalConcentration

108.52938

106.41259

245.70877

428897.08640

504.27582

0.30474

486.95965

493.79046

532.81595

229.18490

554.42195

0.00908

517.34246

491.37405

468.72625

4973.84674

499.26681

477.60405

8230.67174

5157.37859

131436.97952

54823.76276

12483.95000

535.80130

Meas Value

54.26469

53.20630

122.85438

214448.54320

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T18:35:09-05:00

Type Sample

VialNumber 2112

Sample Name 160-34208-A-1-E MS

Data File Name 031SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 6:39 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.0

96.1

95.5

90.7

89.6

Lower Limit

80

80

80

80

%Recovery

87.4

91.9

93.7

94.7

94.82135331

10944064

6651357

13312326

4844360

5905946

0.63

3.32

1.10

3.87

1.02

Reference CPS

10338549

472091

11038155

289694

%RSD

2.12

5.09

1.52

2.13

1.122023267

9963536

6390117

12716293

4392351

5289114

3

2

3

2

3

CPS

9038455

433805

10344245

274303

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

190.40160

1006.40074

975.73516

1022.13670

1060.54661

0.91079

1.05295

1008.80284

0.03657

0.05651

-0.08467

997.88467

0.02428

0.02941

0.00839

0.01627

993.92559

188.58240

977.37599

1030.57653

508.84920

0.04727

0.11277

0.60948

531.52685

0.01063

0.06674

0.00736

95.20080

503.20037

487.86758

511.06835

530.27331

0.45539

0.52647

504.40142

0.01828

0.02825

-0.04233

498.94233

0.01214

0.01470

0.00419

0.00814

496.96279

94.29120

488.68800

515.28827

254.42460

0.02364

0.05638

0.30474

265.76342

0.00532

0.03337

0.00368

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1004.64089

0.22307

986.05627

996.22760

1078.10604

451.66408

1124.41212

0.01905

1026.53250

963.81676

941.19781

9968.52957

1004.44299

960.50461

15955.29155

10116.95597

252550.84741

106183.17434

24548.62942

1064.34227

FinalConcentration

109.88609

107.45095

244.64854

419291.08542

502.32044

0.11154

493.02814

498.11380

539.05302

225.83204

562.20606

0.00953

513.26625

481.90838

470.59891

4984.26479

502.22150

480.25231

7977.64577

5058.47799

126275.42370

53091.58717

12274.31471

532.17114

Meas Value

54.94304

53.72547

122.32427

209645.54271

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T18:41:42-05:00

Type Sample

VialNumber 2201

Sample Name 160-34208-A-1-F MSD

Data File Name 032SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 6:46 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.0

96.1

94.7

91.3

90.0

Lower Limit

80

80

80

80

%Recovery

84.2

92.0

93.1

93.3

93.22135331

10944064

6651357

13312326

4844360

5905946

1.81

6.78

0.98

7.25

2.06

Reference CPS

10338549

472091

11038155

289694

%RSD

1.22

5.73

0.60

3.62

0.791989155

9847425

6392922

12610361

4424303

5314202

3

2

3

2

3

CPS

8701328

434342

10278173

270248

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

192.08762

1008.07162

988.18266

1029.92545

1050.76193

0.17294

0.38839

1019.65533

0.03336

0.05109

-0.25035

997.80563

0.02075

0.02757

0.00686

0.01539

999.70140

191.54212

987.60474

1044.60019

518.04906

0.14065

0.09612

0.22307

540.79874

0.01635

0.07084

0.01275

96.04381

504.03581

494.09133

514.96273

525.38096

0.08647

0.19419

509.82767

0.01668

0.02555

-0.12517

498.90281

0.01038

0.01379

0.00343

0.00769

499.85070

95.77106

493.80237

522.30009

259.02453

0.07032

0.04806

0.11154

270.39937

0.00818

0.03542

0.00638

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

110.58868

0.09522

34.93629

409.00364

273.80929

98.03310

169.06757

0.02293

253.98272

225.55029

42.09888

1032.22693

45.62106

103.58593

7595.01114

1078.53257

265733.39243

104173.68497

16692.82546

210.88513

FinalConcentration

110.34024

10.75050

2085.65481

427097.05912

55.29434

0.04761

17.46814

204.50182

136.90464

49.01655

84.53379

0.01146

126.99136

112.77514

21.04944

516.11346

22.81053

51.79296

3797.50557

539.26628

132866.69622

52086.84248

8346.41273

105.44256

Meas Value

55.17012

5.37525

1042.82741

213548.52956

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T18:48:11-05:00

Type Sample

VialNumber 2202

Sample Name 160-34208-A-1-D PDS

Data File Name 033SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 6:52 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.3

90.3

92.8

88.3

90.6

Lower Limit

80

80

80

80

%Recovery

82.1

86.8

91.9

90.8

90.82135331

10944064

6651357

13312326

4844360

5905946

0.80

0.91

0.85

0.71

0.68

Reference CPS

10338549

472091

11038155

289694

%RSD

1.17

0.83

0.92

1.01

1.471939455

9880975

6003843

12359965

4275458

5348664

3

2

3

2

3

CPS

8492073

409810

10141183

263025

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

42.06193

62.25753

0.07206

43.97403

22.32159

0.04799

0.18874

127.82460

0.01612

0.04023

-0.30659

54.80859

0.00256

0.02730

0.00284

0.00611

213.99474

39.20864

10.21326

44.37081

115.64025

0.00698

0.09060

0.09522

132.39264

0.02117

0.00772

-0.01566

21.03097

31.12876

0.03603

21.98701

11.16079

0.02400

0.09437

63.91230

0.00806

0.02012

-0.15329

27.40429

0.00128

0.01365

0.00142

0.00305

106.99737

19.60432

5.10663

22.18541

57.82013

0.00349

0.04530

0.04761

66.19632

0.01059

0.00386

-0.00783

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.13900

-0.01187

14.51834

3.34840

72.19189

3.20684

61.57517

0.01560

37.88654

9.21950

0.53385

18.94163

0.03679

1.01856

6485.25415

25.63007

253863.95223

95213.09315

14440.60360

116.18541

FinalConcentration

6.22840

0.08330

65.55646

407160.09885

0.06950

-0.00593

7.25917

1.67420

36.09594

1.60342

30.78758

0.00780

18.94327

4.60975

0.26693

9.47081

0.01840

0.50928

3242.62708

12.81504

126931.97612

47606.54657

7220.30180

58.09270

Meas Value

3.11420

0.04165

32.77823

203580.04942

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T18:54:50-05:00

Type Sample

VialNumber 2203

Sample Name 160-34208-A-2-B

Data File Name 034SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 6:59 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.4

96.0

97.7

91.0

91.6

Lower Limit

80

80

80

80

%Recovery

86.4

93.4

94.7

97.6

94.12135331

10944064

6651357

13312326

4844360

5905946

0.45

1.20

1.88

1.38

0.40

Reference CPS

10338549

472091

11038155

289694

%RSD

1.23

2.02

0.76

2.65

0.762010168

10220961

6382380

12999779

4406613

5409728

3

2

3

2

3

CPS

8937436

441148

10449762

282810

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.26446

0.25778

-0.00546

0.26530

0.91613

-0.02646

-0.02440

9.67873

0.01135

0.04632

-0.31743

13.23798

0.00636

0.01670

0.00113

0.00462

0.00486

1.30010

0.00884

-0.10817

3.60161

-0.01989

0.10588

-0.01187
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-0.00273
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-0.01323
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0.00835
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0.00231

0.00243

0.65005

0.00442

-0.05408
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-0.00995

0.05294

-0.00593

11.07822

0.00404

-0.00008

-0.00849

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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193
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165
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193

165
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115
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Tl

Pb
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.11558

-0.00674

0.27725

1.32078

9.03445

3.22156

213.72765

0.00534

17.96796

3.56017

0.44970

9.75885

0.13893

0.38410

11958.93729

18.20247

17842.21483

30670.10630

42833.74444

9.41384

FinalConcentration

11.46990

0.03023

48.18751

43268.70412

0.05779

-0.00337

0.13862

0.66039

4.51723

1.61078

106.86383

0.00267

8.98398

1.78008

0.22485

4.87942

0.06947

0.19205

5979.46865

9.10124

8921.10741

15335.05315

21416.87222

4.70692

Meas Value

5.73495

0.01512

24.09376

21634.35206

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T19:01:30-05:00

Type Sample

VialNumber 2204

Sample Name 160-34208-A-4-B

Data File Name 035SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 7:06 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.3

99.2

102.4

100.5

99.6

Lower Limit

80

80

80

80

%Recovery

89.2

91.8

94.6

97.2

97.52135331

10944064

6651357

13312326

4844360

5905946

8.40

6.53

10.43

8.04

8.60

Reference CPS

10338549

472091

11038155

289694

%RSD

7.08

7.34

8.78

6.13

5.962082673

10756743

6601328

13631787

4868364

5883674

3

2

3

2

3

CPS

9217783

433513

10442375

281531

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200
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200

200
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5000
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200

200

200
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400
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1000

200
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100

1000
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20

ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.14696

0.16189

-0.00883

0.17621

6.96051

-0.01885

-0.04410

3.95347

0.01274

0.03315

-0.34144

66.67465

0.00253

0.00758

-0.00037

0.00442

0.00100

0.34334

0.00673

-0.16650

0.51883

-0.04258

0.03613

-0.00674

6.41047

-0.00540

0.00084

-0.00658

0.07348

0.08094

-0.00442

0.08810

3.48026

-0.00942

-0.02205

1.97674

0.00637

0.01658

-0.17072

33.33732

0.00127

0.00379

-0.00018

0.00221

0.00050

0.17167

0.00337

-0.08325

0.25941

-0.02129

0.01807

-0.00337

3.20523

-0.00270

0.00042

-0.00329

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193
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165
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72
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.05626

-0.03733

0.23502

0.97795

8.44883

3.32081

228.67363

0.00134

18.02889

3.58777

0.75738

7.53644

0.37371

0.40586

11923.29039

49.65457

17420.31903

30385.28699

46476.28149

9.01999

FinalConcentration

12.45194

0.02532

41.95817

42745.48537

0.02813

-0.01866

0.11751

0.48898

4.22442

1.66041

114.33681

0.00067

9.01444

1.79389

0.37869

3.76822

0.18686

0.20293

5961.64520

24.82728

8710.15952

15192.64349

23238.14074

4.51000

Meas Value

6.22597

0.01266

20.97908

21372.74269

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T19:08:08-05:00

Type Sample

VialNumber 2205

Sample Name 160-34208-A-5-B

Data File Name 036SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 7:13 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.7

97.7

94.9

96.3

93.8

Lower Limit

80

80

80

80

%Recovery

83.2

90.1

88.8

97.6

92.32135331

10944064

6651357

13312326

4844360

5905946

13.84

1.65

14.41

2.00

13.40

Reference CPS

10338549

472091

11038155

289694

%RSD

10.26

1.36

14.90

3.05

8.861971458

10039947

6498845

12630489

4665907

5539312

3

2

3

2

3

CPS

8598057

425152

9797435

282676

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200
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20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.04342

0.11932

-0.01199

0.08674

7.62763

-0.02131

-0.04693

1.83268

0.01432

0.03593

-0.36799

71.16197

0.00155

0.00396

0.00012

0.00105

-0.00058

0.19163

-0.00238

-0.18048

0.53040

0.00071

0.04391

-0.03733

6.20143

0.00175

-0.00024

-0.01148

-0.02171

0.05966

-0.00600

0.04337

3.81381

-0.01066

-0.02347

0.91634

0.00716

0.01796

-0.18400

35.58098

0.00078

0.00198

0.00006

0.00052

-0.00029

0.09581

-0.00119

-0.09024

0.26520

0.00036

0.02196

-0.01866

3.10072

0.00087

-0.00012

-0.00574

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193
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165
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197
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139
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141
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105

Tl

Pb
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Th
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Hf
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Pd
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3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.07261

-0.03894

0.17847

0.69369

5.28569

3.66360

243.53999

0.00205

13.51423

3.46809

0.17554

6.58672

0.01827

2.61889

12575.84608

13.86372

3591.23802

8431.99063

49640.76026

2.51439

FinalConcentration

9.47221

0.01672

38.79244

26290.98036

0.03630

-0.01947

0.08923

0.34685

2.64284

1.83180

121.76999

0.00102

6.75711

1.73404

0.08777

3.29336

0.00914

1.30945

6287.92304

6.93186

1795.61901

4215.99532

24820.38013

1.25720

Meas Value

4.73611

0.00836

19.39622

13145.49018

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T19:14:47-05:00

Type Sample

VialNumber 2206

Sample Name 160-34208-A-6-B

Data File Name 037SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 7:19 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.0

98.4

102.1

96.6

99.2

Lower Limit

80

80

80

80

%Recovery

87.9

90.0

93.6

99.5

99.02135331

10944064

6651357

13312326

4844360

5905946

0.85

0.56

1.12

0.32

0.91

Reference CPS

10338549

472091

11038155

289694

%RSD

0.95

0.57

0.55

3.88

0.882114433

10617460

6543074

13596764

4678735

5857806

3

2

3

2

3

CPS

9086502

424938

10328777

288137

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.13811

0.09504

-0.03055

0.04336

53.52431

-0.01891

-0.05207

1.19288

0.01364

0.03442

-0.33327

59.10614

0.00084

0.00248

0.00011

0.00298

0.00059

0.13413

0.00216

0.02233

0.27782

-0.06424

0.01610

-0.03894

5.12950

-0.00072

0.00080

-0.00434

-0.06905

0.04752

-0.01528

0.02168

26.76215

-0.00946

-0.02604

0.59644

0.00682

0.01721

-0.16663

29.55307

0.00042

0.00124

0.00006

0.00149

0.00029

0.06707

0.00108

0.01116
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3

3

2

3

3

2

2

2

3

2

3

3

2

2

2
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3

3

3

3

3

2

2

2

3

2

2

2
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W
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.06633

-0.03946

0.21439

0.55717

6.08167

2.85171

241.52867

0.00359

13.71436

3.81044

0.57600

8.17629

0.30160

2.92242

12786.71257

52.64346

3657.06153

8569.00403

49958.38397

2.50018

FinalConcentration

9.32201

0.00654

38.97023

26816.76779

0.03316

-0.01973

0.10719

0.27858

3.04083

1.42586

120.76434

0.00180

6.85718

1.90522

0.28800

4.08815

0.15080

1.46121

6393.35629

26.32173

1828.53077

4284.50201

24979.19198

1.25009

Meas Value

4.66101

0.00327

19.48512

13408.38390

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9
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23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T19:21:26-05:00

Type Sample

VialNumber 2207

Sample Name 160-34208-A-7-B

Data File Name 038SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120
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12080

80

80

80

80

80

99.7

101.3

104.0

97.7

99.2

Lower Limit

80

80

80

80

%Recovery

92.2

90.9

96.0

100.0

104.12135331

10944064

6651357

13312326

4844360

5905946

1.07

0.92

0.94

0.48

0.76

Reference CPS

10338549

472091

11038155

289694

%RSD

0.86

1.55

0.58
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0.822222047

10916365

6737978
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4734856
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3

2

3

2

3

CPS
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429024
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Tune Step

3

2

3

2
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165
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In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table
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Th
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Hf

Ta

W

Re

Pt

Au

Ba

La
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Sn

Sb

Te

Cs
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0.02868

-0.34425
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0.00392

-0.00057
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-0.02023

-0.07391

0.07900
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2

2
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3
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3

3

2

2

2
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3

3

3

3
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2
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3

2

2
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.07810

-0.04046

0.26989

0.92561

5.31347

3.34250

234.40359

0.00748

13.38050

2.95673

0.65885

16.39972

0.12881

0.70086

12982.88142

10.86297

61.27025

6312.79717

47237.65695

1.08966

FinalConcentration

7.09393

-0.00303

39.29245

24777.50995

0.03905

-0.02023

0.13494

0.46281

2.65673

1.67125

117.20179

0.00374

6.69025

1.47836

0.32943

8.19986

0.06441

0.35043

6491.44071

5.43149

30.63513

3156.39859

23618.82847

0.54483

Meas Value

3.54696

-0.00152

19.64622

12388.75498

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T19:28:07-05:00

Type Sample

VialNumber 2208

Sample Name 160-34208-A-9-B

Data File Name 039SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.2

96.8

103.4

95.3

100.3

Lower Limit

80

80

80

80

%Recovery

91.5

88.6

95.7

96.2

99.02135331

10944064

6651357

13312326

4844360

5905946

6.10

5.08

6.20

5.81

5.29

Reference CPS

10338549

472091

11038155

289694

%RSD

4.64

4.74

7.08

1.22

4.552113130

10857211

6437050

13762413

4617532

5921173

3

2

3

2

3

CPS

9463950

418476

10564061

278573

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400
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2000
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5000
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400

2000
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1000

200
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100

1000
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20

ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.20931

0.10794

-0.02614

-0.00512

8.14996

-0.02008

-0.03887

1.03865

0.01318

0.03587

-0.37083

53.25317

0.00264

0.00494

-0.00017

0.00049

-0.00007

0.07687

-0.00367

-0.22123

0.30802

0.02143

0.00257

-0.04046

4.41167

-0.00328

-0.00082

-0.00991

-0.10466

0.05397

-0.01307

-0.00256

4.07498

-0.01004

-0.01943

0.51932

0.00659

0.01793

-0.18542

26.62658

0.00132

0.00247

-0.00008

0.00024

-0.00003

0.03844

-0.00184

-0.11062

0.15401

0.01071

0.00128

-0.02023

2.20583

-0.00164

-0.00041

-0.00496

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193
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193
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165
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165
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

FAILED

QC Flag

FAILED

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

114.5

105.6

95.8

143.4

112.3

110.5

114.1

120.7

114.0

111.2

111.4

116.3

109.0

132.2

116.3

116.5

109.7

99.8

117.8

70.8

108.9

%Recovery

98.7

141.3

96.8

158.1

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.72619

26.39047

4.78984

1.43363

22.45117

11.05166

5.70535

6.03459

5.69815

11.12446

11.13634

2.32590

54.49152

2.64405

5.81341

58.26828

54.87436

99.77942

117.80506

70.78882

5.44339

Meas Value

4.93325

0.70653

96.81214

79.04779

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T19:34:48-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1745115

Data File Name 040LCCV.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.0

100.0

99.5

102.2

101.7

Lower Limit

80

80

80

80

%Recovery

91.7

88.5

93.2

92.1

96.92135331

10944064

6651357

13312326

4844360

5905946

3.97

0.30

4.73

0.85

5.63

Reference CPS

10338549

472091

11038155

289694

%RSD

2.91

1.17

4.02

1.29

3.152070033

10835852

6651659

13247495

4949974

6003438

3

2

3

2

3

CPS

9479142

417733

10285739

266882

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

75.7

115.0

112.3

111.1

105.6

103.4

102.1

109.2

108.8

101.8

101.5

117.5

110.4

110.1

108.4

102.8

108.7

48.9

163.1

122.2

118.4

96.9

105.0

95.8

116.5

121.2

111.8

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.51331

3.44921

22.45921

2.22299

1.05606

10.34497

10.20911

5.45899

10.88354

1.01803

5.07553

2.34934

2.20860

11.01153

2.16890

2.05603

10.87420

0.97860

0.81538

2.44409

5.92024

9.69137

1.04973

4.78984

11.64537

12.11962

0.55908

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile
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nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

110.2

111.8

101.7

105.8

103.9

106.2

103.1

103.5

109.3

110.2

109.3

100.7

100.4

106.8

104.0

104.2

102.6

97.5

105.8

98.5

101.5

%Recovery

101.5

101.1

100.7

104.5

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

110.16284

55.91189

50.86903

105.79208

103.89021

106.16116

51.57484

103.52824

109.33117

110.18011

109.31542

100.71657

2510.06631

106.76501

103.95545

2604.86718

2565.85603

2438.09929

2645.97331

2461.81280

101.49824

Meas Value

101.49269

101.09185

201.38846

2612.72036

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T19:41:32-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1745116

Data File Name 041_CCV.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.5

99.8

103.9

100.4

104.1

Lower Limit

80

80

80

80

%Recovery

91.3

86.6

96.9

93.0

100.72135331

10944064

6651357

13312326

4844360

5905946

1.07

0.64

1.26

1.07

0.83

Reference CPS

10338549

472091

11038155

289694

%RSD

0.32

0.64

1.53

0.82

0.462149788

11000228

6635408

13828654

4863453

6145565

3

2

3

2

3

CPS

9434724

408768

10697669

269431

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

100.5

101.4

100.9

100.5

100.4

103.7

105.2

107.3

100.5

98.6

98.6

102.5

102.7

101.6

100.1

99.0

102.5

100.2

101.4

103.4

107.3

96.1

100.9

101.7

108.5

111.1

109.1

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.10849

101.37955

100.94252

100.48931

100.38074

103.72892

105.18056

107.33570

100.51027

9.86335

98.64268

102.54162

102.68454

101.61042

100.13888

99.01726

102.49237

20.03688

101.38733

103.37459

53.67060

96.11629

100.91511

50.86903

108.49962

111.06322

10.91405

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.04089

0.01901

0.00838

0.04041

0.01617

0.15627

0.00032

0.00103

0.09985

0.00314

0.10073

0.24539

0.00069

-0.00061

0.03795

-0.01867

0.11940

7.57767

-52.63709

0.05353

Meas Value

-0.16120

0.00628

6.01122

17.23122

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T19:48:11-05:00

Type CCB

VialNumber 4

Sample Name CCB 1735290

Data File Name 042_CCB.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 7:53 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.7

101.3

102.8

102.8

103.6

Lower Limit

80

80

80

80

%Recovery

94.2

94.8

98.2

98.0

98.92135331

10944064

6651357

13312326

4844360

5905946

1.03

1.16

1.13

0.67

1.35

Reference CPS

10338549

472091

11038155

289694

%RSD

0.79

1.45

0.65

2.94

0.442111243

11243627

6739523

13680710

4979499

6118125

3

2

3

2

3

CPS

9740493

447744

10841529

283977

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.06141

0.01361

0.00758

0.09184

0.00261

0.05871

0.00511

1.18568

0.00213

-0.00122

0.73960

-0.00240

0.00050

0.00090

0.00013

-0.00001

-0.00004

0.54967

0.00238

0.01964

-0.00021

0.09326

0.03135

0.01901

-0.23989

0.00146

0.00189

-0.00379

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.26998

0.01500

1.88495

0.37737

5.70350

3.44933

234.51771

0.01318

13.12139

3.72986

0.93752

48.09670

0.02632

0.64076

12890.70800

13.64494

72.63742

6130.60167

48308.25262

1.12065

FinalConcentration

7.12281

0.00866

39.41386

24400.69273

0.13499

0.00750

0.94247

0.18868

2.85175

1.72467

117.25886

0.00659

6.56070

1.86493

0.46876

24.04835

0.01316

0.32038

6445.35400

6.82247

36.31871

3065.30083

24154.12631

0.56032

Meas Value

3.56141

0.00433

19.70693

12200.34637

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T19:54:54-05:00

Type Sample

VialNumber 2209

Sample Name 160-34208-A-10-B

Data File Name 043SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.3

99.6

100.6

97.4

98.1

Lower Limit

80

80

80

80

%Recovery

90.0

92.0

96.2

98.3

100.52135331

10944064

6651357

13312326

4844360

5905946

1.23

0.23

0.32

1.88

1.12

Reference CPS

10338549

472091

11038155

289694

%RSD

0.38

1.15

0.94

3.17

0.822145961

10753384

6624377

13397030

4717087

5795909

3

2

3

2

3

CPS

9307296

434094

10615868

284770

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.14243

0.16046

0.01405

0.21563

8.37660

0.36280

0.03834

0.96570

0.01389

0.03639

-0.10932

55.24919

0.00275

0.00187

-0.00066

0.00147

-0.00023

0.67379

-0.00340

-0.14230

0.19853

-0.00008

0.01586

0.01500

4.11689

0.00149

-0.00006

-0.01201

-0.07122

0.08023

0.00702

0.10781

4.18830

0.18140

0.01917

0.48285

0.00694

0.01820

-0.05466

27.62459

0.00138

0.00093

-0.00033

0.00074

-0.00011

0.33689

-0.00170
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.09157

-0.01159

1.06556

1.68498

3.11203

0.66665

232.06899

0.01357

19.70530

77.01031

3.43996

39.96920

0.38946

5.16784

11657.29058

23.06394

24.92901

5092.64204

23903.45262

1.87947

FinalConcentration

5.09428

-0.00013

11.69847

13426.20517

0.04578

-0.00579

0.53278

0.84249

1.55601

0.33333

116.03449

0.00678

9.85265

38.50516

1.71998

19.98460

0.19473

2.58392

5828.64529

11.53197

12.46450

2546.32102

11951.72631

0.93973

Meas Value

2.54714

-0.00007

5.84924

6713.10259

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9
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23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T20:01:34-05:00

Type Sample

VialNumber 2210

Sample Name 160-34209-A-3-B

Data File Name 044SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 8:06 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120
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12080

80

80

80

80

80

99.4

97.5

102.7

94.5

99.2

Lower Limit

80

80

80

80

%Recovery

87.5

88.4

97.2

96.8

100.52135331

10944064

6651357

13312326

4844360

5905946

3.02

6.95

4.50

6.08

3.49

Reference CPS

10338549

472091

11038155

289694

%RSD

2.04

8.22

3.60

7.77

2.212146043

10875034

6483302

13674227

4576421

5860467

3

2

3

2

3

CPS
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417181
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3

2

3
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193
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In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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72
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Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl
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Th
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Hf
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Re
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Cd

Sn
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Te
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Ru
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0.00611
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0.28840
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0.14420
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0.07785
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0.00108

-0.00452

3

3
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3

3

2

2

2

3

2
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3
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2

2
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3

3

3
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2
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193
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.05700

0.00167

0.66879

0.59065

2.78404

1.01743

245.21453

0.00614

19.46396

73.78204

0.40826

8.70223

0.16709

2.59065

11571.80784

23.61260

21.64720

4990.37929

25291.70692

1.51355

FinalConcentration

4.96322

0.00196

13.67822

13165.74643

0.02850

0.00084

0.33440

0.29532

1.39202

0.50872

122.60727

0.00307

9.73198

36.89102

0.20413

4.35111

0.08355

1.29533

5785.90392

11.80630

10.82360

2495.18965

12645.85346

0.75678

Meas Value

2.48161

0.00098

6.83911

6582.87321

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T20:08:13-05:00

Type Sample

VialNumber 2211

Sample Name 160-34209-A-4-B

Data File Name 045SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 8:13 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.1

99.3

99.8

96.8

96.6

Lower Limit

80

80

80

80

%Recovery

87.9

91.8

94.2

100.4

99.12135331

10944064

6651357

13312326

4844360

5905946

4.52

8.76

5.16

7.71

4.33

Reference CPS

10338549

472091

11038155

289694

%RSD

1.87

9.01

5.78

10.79

2.732116559

10522244

6605157

13289583

4689271

5704287

3

2

3

2

3

CPS

9089614

433227

10397116

290905

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd
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5000
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ug/l
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ug/l
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

-0.20959

0.09543

-0.03202

0.00829

2.96286

0.05022

-0.02683

0.49664

0.00443

0.02378

-0.27567

94.76536

0.00121

0.00373

-0.00020

-0.00146

-0.00109

0.20337

0.00099

-0.06099

0.16848

-0.06424

0.32522

0.00167

0.01703

-0.00188

0.00097

-0.01191

-0.10480

0.04772

-0.01601

0.00414

1.48143

0.02511

-0.01342

0.24832

0.00222

0.01189

-0.13784

47.38268

0.00060

0.00186

-0.00010

-0.00073

-0.00054

0.10168

0.00050

-0.03049

0.08424

-0.03212

0.16261

0.00084

0.00851

-0.00094

0.00048

-0.00596

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2
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3

3

3
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.06225

-0.02788

0.35422

0.94409

1.14911

2.64300

278.16937

0.01003

5.02218

33.56220

0.84420

12.59991

0.49377

0.80864

12507.04912

254.50062

34.21591

4846.56528

55826.51841

1.05188

FinalConcentration

2.24071

0.00002

13.83254

18355.13737

0.03113

-0.01394

0.17711

0.47204

0.57455

1.32150

139.08468

0.00501

2.51109

16.78110

0.42210

6.29995

0.24689

0.40432

6253.52456

127.25031

17.10796

2423.28264

27913.25921

0.52594

Meas Value

1.12035

0.00001

6.91627

9177.56868

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T20:14:54-05:00

Type Sample

VialNumber 2212

Sample Name 160-34209-A-5-B

Data File Name 046SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 8:19 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.6

100.4

104.3

98.1

100.9

Lower Limit

80

80

80

80

%Recovery

91.2

93.1

97.2

97.3

101.22135331

10944064

6651357

13312326

4844360

5905946

0.70

4.11

1.04

4.92

0.62

Reference CPS

10338549

472091

11038155

289694

%RSD

0.24

4.77

0.17

1.82

2.412161105

10899381

6677309

13885751

4752632

5959455

3

2

3

2

3

CPS

9426463

439710

10725926

281770

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.23261

0.14039

-0.02968

-0.01190

2.81398

0.05386

-0.03009

0.36599

0.01113

0.02999

-0.31198

65.91010

0.00474

0.01333

0.00075

0.00246

0.00010

0.13597

0.00078

-0.24137

0.18842

-0.06424

0.01894

-0.02788

2.80969

-0.00221

-0.00323

-0.00479

-0.11631

0.07020

-0.01484

-0.00595

1.40699

0.02693

-0.01504

0.18300

0.00556

0.01500

-0.15599

32.95505

0.00237

0.00666

0.00037

0.00123

0.00005

0.06799

0.00039

-0.12069

0.09421

-0.03212

0.00947

-0.01394

1.40484

-0.00110

-0.00161

-0.00239

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193
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165
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165

193

193

193

165
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165
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165
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115

115

115

115
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Sample Report 

QC Flag
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Li
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B

Na
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ug/l
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ug/l
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ug/l

ug/l
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ug/l

ug/l
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ug/l

ug/l
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FinalConcentration
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12.00537

18427.83239

0.20268
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1.51895
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T20:21:32-05:00

Type Sample

VialNumber 2301

Sample Name 160-34209-A-6-B

Data File Name 047SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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Ir (IS)
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Sample Report 

QC Flag
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0.13694
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T20:28:12-05:00

Type Sample

VialNumber 2302

Sample Name 160-34233-A-6-B

Data File Name 048SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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Sc (IS)
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Sample Report 

QC Flag
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Comment
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ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T20:34:51-05:00
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VialNumber 2303

Sample Name 160-34233-A-7-B

Data File Name 049SMPL.D
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.01287

-0.04308

0.70502

0.64210

0.07959

0.33182

0.19215

0.00254

0.62936

0.45998

0.16389

3.79812

0.00539

0.27413

9.40552

41.98805

13.60464

23.69123

-87.51475

0.13737

FinalConcentration

-0.07164

-0.00719

-0.06338

60.10506

0.00644

-0.02154

0.35251

0.32105

0.03980

0.16591

0.09607

0.00127

0.31468

0.22999

0.08194

1.89906

0.00269

0.13707

4.70276

20.99402

6.80232

11.84561

-43.75738

0.06869

Meas Value

-0.03582

-0.00360

-0.03169

30.05253

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T20:41:30-05:00

Type Sample

VialNumber 2304

Sample Name 160-34239-A-4-B

Data File Name 050SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 8:46 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.3

98.8

103.8

99.7

103.8

Lower Limit

80

80

80

80

%Recovery

92.8

91.9

98.0

100.2

102.02135331

10944064

6651357

13312326

4844360

5905946

1.08

3.86

0.52

2.59

1.87

Reference CPS

10338549

472091

11038155

289694

%RSD

1.41

1.20

0.39

3.07

0.322178271

11087539

6571054

13816634

4831603

6128654

3

2

3

2

3

CPS

9594453

433776

10819391

290240

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400
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2000

1000

200
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100

1000

200
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20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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-0.29249

0.23463

-0.03266

-0.06656
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-0.00831

-0.02397
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0.00021

0.03333

-0.33467

0.07402

0.00133
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-0.00027

0.00103
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0.24871
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0.06316
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-0.04308
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-0.00059

0.00191

-0.01374

-0.14624
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0.00055
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-0.01198

-0.18559
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0.01667

-0.16733

0.03701

0.00066

0.00110

-0.00013

0.00051

-0.00035

0.12435

-0.00267

0.03158

0.01032

-0.02092

-0.00427

-0.02154

-0.91654

-0.00030

0.00095

-0.00687

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193
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193
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165

165

165
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165
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.01379

-0.04508

0.29951

1.18246

0.04834

0.43541

0.21655

0.00208

0.64718

0.39383

0.19875

2.46739

0.00486

0.17137

8.78261

26.56302

11.03529

20.28263

8.82343

0.15846

FinalConcentration

-0.02132

-0.00607

-0.58694

53.80144

0.00690

-0.02254

0.14975

0.59123

0.02417

0.21771

0.10827

0.00104

0.32359

0.19692

0.09938

1.23369

0.00243

0.08569

4.39130

13.28151

5.51764

10.14131

4.41172

0.07923

Meas Value

-0.01066

-0.00303

-0.29347

26.90072

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T20:48:11-05:00

Type Sample

VialNumber 2305

Sample Name 160-34239-A-5-B

Data File Name 051SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 8:53 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.8

99.4

105.9

102.1

105.3

Lower Limit

80

80

80

80

%Recovery

94.4

92.8

99.7

98.7

105.32135331

10944064

6651357

13312326

4844360

5905946

6.57

1.49

4.74

1.08

6.20

Reference CPS

10338549

472091

11038155

289694

%RSD

4.40

1.46

5.93

2.94

5.342248219

11355655

6608170

14098463

4945826

6218723

3

2

3

2

3

CPS

9759439

438106

11005283

286051

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.29281

0.15298

-0.03558

-0.05991

0.00012

-0.00225

-0.03336

-0.31678

0.00060

0.02765

-0.35408

0.09300

0.00301

0.00480

-0.00066

0.00341

0.00046

0.19838

-0.00249

-0.24466

0.01605

-0.04294

-0.00937

-0.04508

-1.92457

0.00135

-0.00125

-0.01202

-0.14640

0.07649

-0.01779

-0.02996

0.00006

-0.00112

-0.01668

-0.15839

0.00030

0.01382

-0.17704

0.04650

0.00151

0.00240

-0.00033

0.00170

0.00023

0.09919

-0.00124

-0.12233

0.00802

-0.02147

-0.00468

-0.02254

-0.96229

0.00067

-0.00062

-0.00601

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165
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115

115

165
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

2.46467

0.22312

4.02786

60.33090

2.69344

5.13558

255.99049

0.99538

23.94442

43.31138

89.37058

3050.35853

1.38110

5.66281

19053.92838

2091.38085

91.64221

5807.48729

55054.35188

155.81393

FinalConcentration

5.94752

0.03900

7.68727

59649.05952

1.23234

0.11156

2.01393

30.16545

1.34672

2.56779

127.99524

0.49769

11.97221

21.65569

44.68529

1525.17926

0.69055

2.83141

9526.96419

1045.69042

45.82111

2903.74365

27527.17594

77.90696

Meas Value

2.97376

0.01950

3.84363

29824.52976

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T20:54:54-05:00

Type Sample

VialNumber 2306

Sample Name 160-34257-A-5-B

Data File Name 052SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.2

97.0

100.9

94.7

96.1

Lower Limit

80

80

80

80

%Recovery

88.9

90.7

96.3

94.7

99.52135331

10944064

6651357

13312326

4844360

5905946

0.54

0.69

0.49

0.18

1.34

Reference CPS

10338549

472091

11038155

289694

%RSD

0.29

0.67

0.57

1.76

0.472125714

10742120

6449597

13431342

4588882

5676162

3

2

3

2

3

CPS

9188338

428303

10629032

274437

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.26605

1.50210

-0.03603

0.24759

2.18123

0.11890

-0.03533

-0.51227

0.00979

0.02728

-0.38759

96.79620

1.19091

2.58903

0.29486

1.11944

0.22478

0.08384

0.02060

-0.19062

0.20601

-0.04223

0.08813

0.22312

4.71714

-0.00913

0.00171

-0.00434

-0.13303

0.75105

-0.01802

0.12379

1.09062

0.05945

-0.01767

-0.25613

0.00489

0.01364

-0.19379

48.39810

0.59546

1.29451

0.14743

0.55972

0.11239

0.04192

0.01030

-0.09531

0.10300

-0.02112

0.04407

0.11156

2.35857

-0.00457

0.00086

-0.00217

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165
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165

193
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165

165
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED
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Continuing Calibration Verification (CCV) - US EPA Method  6020
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QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

110.7

111.1

104.3

108.3

104.8

106.8

101.2

106.6

109.6

109.0

108.0

102.2

102.2

108.0

106.2

102.9

100.8

95.4

103.9

99.8

100.7

%Recovery

99.4

101.2

98.0

103.4

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

110.68221

55.55632

52.15569

108.27308

104.78361

106.81077

50.59509

106.57805

109.63422

108.98201

107.96234

102.19738

2553.90050

107.97501

106.18882

2572.14762

2520.07309

2385.95734

2598.39013

2495.85510

100.74513

Meas Value

99.38800

101.15390

196.08572

2584.44255

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T21:08:14-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1745116

Data File Name 054_CCV.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 9:13 PM on:6/13/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.1

101.8

104.2

101.2

102.8

Lower Limit

80

80

80

80

%Recovery

93.1

89.9

99.6

93.7

100.52135331

10944064

6651357

13312326

4844360

5905946

0.70

4.66

1.82

3.95

0.88

Reference CPS

10338549

472091

11038155

289694

%RSD

1.67

5.23

0.37

3.49

1.452146920

11283487

6768461

13866147

4902175

6071813

3

2

3

2

3

CPS

9621220

424569

10988963

271514

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

102.9

102.5

100.6

100.8

101.8

101.5

102.2

101.9

102.3

97.2

99.4

104.2

101.0

99.7

98.2

97.7

105.4

99.4

101.5

102.4

105.8

95.6

100.1

104.3

109.0

111.3

108.5

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.57495

102.48198

100.59262

100.84010

101.82803

101.53509

102.22509

101.88875

102.31230

9.71690

99.36197

104.24953

100.96823

99.65753

98.16536

97.65868

105.38249

19.87500

101.48724

102.40160

52.88566

95.56347

100.10327

52.15569

109.04428

111.30558

10.84950

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 9:13 PM on:6/13/2019Page 264 of 1394



Continuing Calibration Blank (CCB) - US EPA Method  6020
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.31508

0.02733

0.35372

3.36396

2.12868

4.55668

249.10181

0.01556

18.34603

36.39896

0.68460

34.39966

0.38273

0.35592

18143.98743

63.92263

35.67059

5502.74367

54298.48318

1.87472

FinalConcentration

5.65439

-0.00505

10.55808

58127.35735

0.15754

0.01367

0.17686

1.68198

1.06434

2.27834

124.55090

0.00778

9.17302

18.19948

0.34230

17.19983

0.19136

0.17796

9071.99372

31.96131

17.83529

2751.37184

27149.24159

0.93736

Meas Value

2.82720

-0.00253

5.27904

29063.67868

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T21:21:36-05:00

Type Sample

VialNumber 2307

Sample Name 160-34257-A-6-B

Data File Name 056SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.8

99.3

101.3

96.5

95.9

Lower Limit

80

80

80

80

%Recovery

89.6

95.1

97.8

101.4

101.32135331

10944064

6651357

13312326

4844360

5905946

0.97

5.50

0.26

4.75

0.97

Reference CPS

10338549

472091

11038155

289694

%RSD

2.52

4.78

2.12

5.18

1.322164140

10917713

6607394

13488258

4673383

5665840

3

2

3

2

3

CPS

9261810

449067

10797126

293717

Tune Step

3

2

3

2
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115
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165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000
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2000
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200
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ug/l
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ug/l
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ug/l
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-0.01398
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0.49765

0.01394

0.03933
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-0.00144
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39.38093
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0.28844
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-0.13268

0.17043
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0.01367

2.36686
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0.00065

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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193
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193
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165

165
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.07890

-0.00824

0.47010

11.24583

1.53216

4.00294

235.10818

0.00644

27.49439

18.28079

1.54028

32.05118

1.32378

3.31106

18665.65679

9.85677

24.03446

4933.38868

55099.89747

1.35510

FinalConcentration

4.62263

-0.00680

11.65320

14103.01591

0.03945

-0.00412

0.23505

5.62292

0.76608

2.00147

117.55409

0.00322

13.74719

9.14040

0.77014

16.02559

0.66189

1.65553

9332.82840

4.92839

12.01723

2466.69434

27549.94874

0.67755

Meas Value

2.31132

-0.00340

5.82660

7051.50796

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T21:28:15-05:00

Type Sample

VialNumber 2308

Sample Name 160-34296-A-5-B

Data File Name 057SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 9:33 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.5

95.6

100.3

93.2

96.1

Lower Limit

80

80

80

80

%Recovery

87.8

89.7

94.7

93.5

98.72135331

10944064

6651357

13312326

4844360

5905946

0.63

5.03

0.75

4.13

1.26

Reference CPS

10338549

472091

11038155

289694

%RSD

1.51

4.85

1.59

2.30

0.282107877

10674169

6358265

13351580

4513100

5677833

3

2

3

2

3

CPS

9075577

423676

10450176

270776

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn
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Te

Cs

Nb

Mo

Ru

Rh

Pd

400
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5000
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2000

400
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20

ug/l
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ug/l
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ug/l
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.24413

0.12671

-0.03004

0.00665

0.99281

0.09436

-0.00291

-0.37939

0.01159

0.03403

-0.24270

56.35871

0.00307

0.00465
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-0.00022
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-0.25284
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-0.00346

-0.00603

-0.12207

0.06336

-0.01502

0.00332

0.49641

0.04718

-0.00146

-0.18970

0.00579

0.01701

-0.12135

28.17936

0.00154

0.00233

0.00038

0.00032

-0.00011

0.11604

-0.00029

-0.12642

0.14380

-0.00926

0.00411

-0.00412

1.91104

0.00242

-0.00173

-0.00301

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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193
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193
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165
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.12601

0.00465

0.77985

18.25134

1.51473

3.70413

232.98900

0.04296

31.02230

40.08521

10.02194

203.87502

0.17361

5.65098

18950.93922

45.12934

30.60481

4901.96020

54467.89329

3.24437

FinalConcentration

4.64605

-0.00345

11.95568

13994.35745

0.06300

0.00232

0.38992

9.12567

0.75736

1.85206

116.49450

0.02148

15.51115

20.04260

5.01097

101.93751

0.08680

2.82549

9475.46961

22.56467

15.30240

2450.98010

27233.94665

1.62219

Meas Value

2.32303

-0.00172

5.97784

6997.17873

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T21:34:55-05:00

Type Sample

VialNumber 2309

Sample Name 160-34296-A-6-B

Data File Name 058SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 9:39 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.5

96.2

102.6

94.4

99.7

Lower Limit

80

80

80

80

%Recovery

88.7

88.3

96.7

94.1

101.52135331

10944064

6651357

13312326

4844360

5905946

1.62

5.53

0.92

6.20

1.15

Reference CPS

10338549

472091

11038155

289694

%RSD

1.04

4.07

0.81

2.49

1.572167763

10893287

6398565

13653826

4573624

5885547

3

2

3

2

3

CPS

9170581

416952

10674925

272576

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400
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2000
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5000
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200
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400
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20
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ug/l
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

-0.25653
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-0.02479

-0.01115

0.99401

0.05370

-0.01216

-0.33543

0.01043

0.04579

-0.27721

56.77113

0.04507

0.13305

0.01208

0.05262

0.01032

0.15945

-0.00082

-0.23264

0.10490

0.02190

-0.00058

0.00465
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0.00686

-0.00116

-0.01051

-0.12827

4.25006

-0.01240

-0.00558

0.49701

0.02685

-0.00608

-0.16771

0.00521

0.02289

-0.13860

28.38557

0.02253

0.06652

0.00604

0.02631

0.00516

0.07972

-0.00041

-0.11632

0.05245

0.01095

-0.00029

0.00232

1.78052

0.00343

-0.00058

-0.00525

3

3
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3

3

2

2

2

3
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3

3

2

2

2
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3
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.11295

0.00178

0.01958

-0.01596

0.00872

11.75581

12.73289

0.72688

-0.00277

0.31282

-84.32439

0.17592

0.55952

0.45243

0.17388

7.33292

FinalConcentration

0.05076

-0.00870

-2.36001

48.45078

8.25940

15.45590

21.08054

23.84947

0.05647

0.00089

0.00979

-0.00798

0.00436

5.87791

6.36644

0.36344

-0.00139

0.15641

-42.16220

0.08796

0.27976

0.22622

0.08694

3.66646

Meas Value

0.02538

-0.00435

-1.18000

24.22539

4.12970

7.72795

10.54027

11.92473

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431381

Operator CB 7700

Acq Date Time 2019-06-13T21:41:35-05:00

Type Sample

VialNumber 2310

Sample Name MB 160-431381/1-A

Data File Name 059SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 9:46 PM on:6/13/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

103.9

Lower Limit

80

80

80

80

80

80

80

80

95.0

102.4

101.9

94.8

104.9

96.1

2135331

10944064

6651357

13312326

4844360

5905946

1.34

12.37

1.46

11.83

1.20

Reference CPS

10338549

472091

11038155

289694

6307473

13963219

4653247

6136169

%RSD

0.57

11.91

1.37

11.52

0.48

3

2

3

CPS

9641358

416832

10831936

275119

2187229

11155091

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

93.3

88.3

98.1

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.00158

0.02477

-0.31891

-0.26979

0.12781

-0.03491

-0.02342

0.00205

0.00111

0.01040

0.02655

-0.16631

0.00137

-0.02266

-0.00545

0.09256

0.00094

0.00266

-0.00018

0.00204

-0.01823

0.09605

-0.00811

-0.15098

0.17792

-0.01596

-2.04741

-0.00388

-0.00079

0.01239

-0.15945

-0.13490

0.06390

-0.01745

-0.01171

0.00102

0.00056

0.00520

0.01328

-0.08315

0.00069

-0.01133

-0.00273

0.04628

0.00047

0.00133

-0.00009

0.00102

-0.00911

0.04803

-0.00406

-0.07549

0.08896

-0.00798

-1.02371

-0.00194

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1037.80875

0.47025

1014.42471

1008.60307

1016.44401

466.58476

1076.97381

0.00941

1019.89698

1003.10920

949.40798

10296.11963

1040.78132

1008.18746

10364.89046

10377.37210

970.92856

9855.10569

10949.59224

1020.32028

FinalConcentration

108.47409

107.37889

210.79592

10656.17940

518.90437

0.23512

507.21236

504.30153

508.22201

233.29238

538.48691

0.00470

509.94849

501.55460

474.70399

5148.05982

520.39066

504.09373

5182.44523

5188.68605

485.46428

4927.55285

5474.79612

510.16014

Meas Value

54.23705

53.68944

105.39796

5328.08970

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T21:48:17-05:00

Type Sample

VialNumber 2311

Sample Name LCS 160-431381/2-A

Data File Name 060SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 9:52 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.8

101.1

101.7

100.6

97.6

Lower Limit

80

80

80

80

%Recovery

87.4

90.0

92.3

95.2

98.02135331

10944064

6651357

13312326

4844360

5905946

1.93

7.95

3.31

9.02

2.69

Reference CPS

10338549

472091

11038155

289694

%RSD

2.30

7.08

2.59

3.99

1.392091902

10378890

6721998

13538236

4871923

5763901

3

2

3

2

3

CPS

9036647

424802

10186217

275848

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

204.71819

1073.51997

999.48614

1071.55896

1105.15917

1.01862

1.02885

1055.20420

0.02161

0.02464

-0.24723

1015.63894

0.02312

0.02405

0.00810

0.01520

1029.01531

209.13755

1041.45699

1069.13690

531.54969

0.14966

-0.00166

0.47025

526.50931

-0.00541

0.07810

0.00895

102.35910

536.75999

499.74307

535.77948

552.57959

0.50931

0.51443

527.60210

0.01080

0.01232

-0.12362

507.81947

0.01156

0.01202

0.00405

0.00760

514.50766

104.56877

520.72850

534.56845

265.77485

0.07483

-0.00083

0.23512

263.25465

-0.00271

0.03905

0.00448

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 9:52 PM on:6/13/2019Page 270 of 1394



Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

2.46130

0.05337

18.23819

145.39903

3.71329

3.72297

875.36045

0.18941

10.53147

7.26889

272.08819

5383.26628

14.74170

43.64500

24673.71214

406.63415

295.25747

23851.68117

62130.52010

9.64730

FinalConcentration

99.81942

0.00884

514.05336

100536.10836

1.23065

0.02668

9.11909

72.69952

1.85665

1.86149

437.68022

0.09470

5.26574

3.63445

136.04410

2691.63314

7.37085

21.82250

12336.85607

203.31708

147.62873

11925.84059

31065.26005

4.82365

Meas Value

49.90971

0.00442

257.02668

50268.05418

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T21:54:52-05:00

Type Sample

VialNumber 2312

Sample Name 280-124104-A-1-A

Data File Name 061SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 9:59 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.5

93.4

100.5

91.4

96.7

Lower Limit

80

80

80

80

%Recovery

88.0

88.1

96.3

92.8

98.62135331

10944064

6651357

13312326

4844360

5905946

0.41

5.18

0.71

5.57

0.85

Reference CPS

10338549

472091

11038155

289694

%RSD

0.45

6.82

0.95

7.64

1.032104999

10566109

6214647

13374677

4429931

5711414

3

2

3

2

3

CPS

9094895

415922

10632861

268735

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.06077

7.64583

0.19653

0.90491

45.17565

0.02900

0.01398

8.29465

0.01572

0.03236

-0.34524

186.50835

0.21953

0.44566

0.04777

0.18853

0.04005

1.30414

2.63776

0.97585

17.85318

-0.06424

0.04855

0.05337

57.72318

-0.00154

-0.00085

0.00230

0.53039

3.82291

0.09826

0.45246

22.58782

0.01450

0.00699

4.14732

0.00786

0.01618

-0.17262

93.25418

0.10976

0.22283

0.02388

0.09426

0.02002

0.65207

1.31888

0.48793

8.92659

-0.03212

0.02427

0.02668

28.86159

-0.00077

-0.00042

0.00115

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

2.44066

-0.16050

19.19734

146.82732

3.16284

4.20782

888.10002

0.18897

10.46037

6.89841

266.21510

5312.71093

14.28137

43.37332

24494.51866

415.07219

298.73958

25538.01860

61909.37748

9.08829

FinalConcentration

95.39658

-0.00971

528.69573

97126.77524

0.24407

-0.01605

1.91973

14.68273

0.31628

0.42078

88.81000

0.01890

1.04604

0.68984

26.62151

531.27109

1.42814

4.33733

2449.45187

41.50722

29.87396

2553.80186

6190.93775

0.90883

Meas Value

9.53966

-0.00097

52.86957

9712.67752

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T22:01:32-05:00

Type Sample

VialNumber 2401

Sample Name 280-124104-A-1-A SD

Data File Name 062SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 10:06 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.0

99.0

103.2

98.8

100.7

Lower Limit

80

80

80

80

%Recovery

91.2

93.8

99.4

98.1

101.22135331

10944064

6651357

13312326

4844360

5905946

1.14

5.51

0.77

6.09

0.52

Reference CPS

10338549

472091

11038155

289694

%RSD

0.64

6.94

0.63

2.38

0.392161716

11163037

6586069

13735053

4786840

5947874

3

2

3

2

3

CPS

9432984

442675

10971379

284089

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.22671

9.61553

0.28849

0.42851

45.13347

-0.06135

-0.17794

11.55662

0.01379

0.02290

-1.74356

192.75642

0.21835

0.46110

0.03601

0.21201

0.04505

0.91192

2.76425

1.04880

18.15378

-0.32118

0.01948

-0.16050

53.70195

-0.00788

-0.00247

-0.05643

0.02267

0.96155

0.02885

0.04285

4.51335

-0.00614

-0.01779

1.15566

0.00138

0.00229

-0.17436

19.27564

0.02183

0.04611

0.00360

0.02120

0.00451

0.09119

0.27643

0.10488

1.81538

-0.03212

0.00195

-0.01605

5.37020

-0.00079

-0.00025

-0.00564

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1020.15434

0.25802

980.67370

1092.27949

1011.96598

355.49873

1875.97034

0.18642

1003.95083

979.15826

1148.70504

14925.49800

1010.46934

988.24586

32815.52173

10417.98044

1240.62903

31572.15917

70011.21980

950.73133

FinalConcentration

197.94008

103.54614

706.75757

102595.16192

510.07717

0.12901

490.33685

546.13974

505.98299

177.74936

937.98517

0.09321

501.97542

489.57913

574.35252

7462.74900

505.23467

494.12293

16407.76086

5208.99022

620.31451

15786.07959

35005.60990

475.36566

Meas Value

98.97004

51.77307

353.37878

51297.58096

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T22:08:12-05:00

Type Sample

VialNumber 2402

Sample Name 280-124104-A-1-B MS

Data File Name 063SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 10:12 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.0

97.9

102.4

95.6

96.7

Lower Limit

80

80

80

80

%Recovery

89.8

92.8

97.4

96.5

100.12135331

10944064

6651357

13312326

4844360

5905946

1.22

4.80

0.85

3.15

0.52

Reference CPS

10338549

472091

11038155

289694

%RSD

1.22

3.57

0.42

1.70

1.752137365

10613696

6512980

13631113

4631803

5710428

3

2

3

2

3

CPS

9280033

438180

10746287

279478

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

188.74893

1000.88100

975.51025

1007.47040

1085.07613

0.24739

0.43690

1040.81472

0.03321

0.03707

-0.32350

1144.02901

0.22436

0.45639

0.05829

0.18113

984.48812

188.88830

965.58091

991.97109

521.46759

0.11516

0.06030

0.25802

551.85282

-0.00552

0.06868

0.02692

94.37447

500.44050

487.75513

503.73520

542.53807

0.12369

0.21845

520.40736

0.01660

0.01854

-0.16175

572.01450

0.11218

0.22820

0.02914

0.09057

492.24406

94.44415

482.79046

495.98554

260.73380

0.05758

0.03015

0.12901

275.92641

-0.00276

0.03434

0.01346

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1062.03854

0.20805

1013.56728

1153.39161

1058.21493

369.11958

1945.33482

0.21228

1043.94078

1016.01909

1209.62938

15721.09955

1060.66028

1037.29297

34636.99978

10951.59322

1266.49188

32980.90422

72839.17962

980.98005

FinalConcentration

203.02858

106.78232

732.86771

109219.51477

531.01927

0.10403

506.78364

576.69580

529.10746

184.55979

972.66741

0.10614

521.97039

508.00954

604.81469

7860.54977

530.33014

518.64649

17318.49989

5475.79661

633.24594

16490.45211

36419.58981

490.49002

Meas Value

101.51429

53.39116

366.43386

54609.75739

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T22:14:46-05:00

Type Sample

VialNumber 2403

Sample Name 280-124104-A-1-C MSD

Data File Name 064SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 10:19 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.8

96.7

102.7

95.6

98.9

Lower Limit

80

80

80

80

%Recovery

89.1

89.5

95.8

93.8

98.92135331

10944064

6651357

13312326

4844360

5905946

1.05

2.79

0.72

4.04

1.52

Reference CPS

10338549

472091

11038155

289694

%RSD

0.53

1.64

0.70

1.15

1.052111242

10598274

6429164

13666818

4629640

5839799

3

2

3

2

3

CPS

9214885

422432

10576809

271875

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

190.61223

1012.85097

997.85538

1011.23164

1082.22170

0.15375

0.34888

1098.22916

0.03380

0.03673

-0.33116

1140.82813

0.25845

0.51072

0.05985

0.22422

989.27669

192.24469

975.77464

1032.70007

529.77665

0.13326

0.05153

0.20805

571.35312

-0.00107

0.07477

0.02429

95.30612

506.42549

498.92769

505.61582

541.11085

0.07688

0.17444

549.11458

0.01690

0.01837

-0.16558

570.41406

0.12922

0.25536

0.02992

0.11211

494.63834

96.12234

487.88732

516.35003

264.88832

0.06663

0.02576

0.10403

285.67656

-0.00054

0.03738

0.01214

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

2.23555

0.03793

21.82900

147.81940

44.46913

10.82194

882.52862

0.21352

10.32981

7.26700

262.29387

5312.76475

14.26488

42.04882

23703.76006

478.40974

352.99167

22882.11260

61562.78949

10.57229
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97.77149

0.00754

533.37621

95620.78615

1.11778

0.01897
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73.90970
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5.41097
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0.10676

5.16490

3.63350
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11851.88003
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266.68811
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T22:21:19-05:00

Type Sample

VialNumber 2404

Sample Name 280-124104-A-1-D MS

Data File Name 065SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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QC Flag
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In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)
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Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit
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80
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Lower Limit
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1.82
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3
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10623897
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3

2
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2
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165
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Ho (IS)

Ir (IS)
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6
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Element
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Ge (IS)
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Hf
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Cd

Sn
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Pd
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49.16844

0.00807
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0.05308
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

QC Flag

FAILED

FAILED

Zr
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V

Cr
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Fe
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K
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Ti

Analyte

Li
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B

Na
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120

120
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120
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80

80

80

80

80
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80

80
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80
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80
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145.3

114.1
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127.3
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116.7

120.2

113.7

138.4

118.0

121.1

113.8

105.7

123.1

77.7

109.7
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105.7

149.6

105.3
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5

25

5

1
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5

5

5
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2

50

2

5

50
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100
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5

ExpectedValue

5

0.5
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ug/l
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ug/l
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.83470

26.90055

5.48858

1.45312

22.82139

11.43039

5.92226

6.36302

5.80373

11.51602

11.67189

2.40306

56.82951

2.76720

5.89984

60.54234

56.89878

105.74649

123.06526

77.71515

5.48477

Meas Value

5.28624

0.74809

105.29226

81.31162
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6

6

6
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T22:27:59-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1745115

Data File Name 066LCCV.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)
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Li (IS)
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Ge (IS)
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Lower Limit
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86.6
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90.9
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10944064

6651357

13312326

4844360
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7.39

13.83

7.56

12.73
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Reference CPS

10338549

472091

11038155

289694
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3

2

3
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3

CPS
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3

2

3

2
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Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

FAILED

QC ISTD Table
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FAILED
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Tl
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113.3

109.6

112.0
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165.6

130.1

122.9
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109.8
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2

3

20

2

1
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5
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1

5

2

2
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2

2
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2

0.5

2

5
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1

5
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ug/l
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ug/l
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ug/l

ug/l

ug/l
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2.42096
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

QC Flag
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V

Cr
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Fe
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K

Ca

Ti
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B

Na
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110
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110
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110

110
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90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

112.4

113.3

104.1

110.2

106.6

108.3

104.3

105.1

111.6

111.4

110.5

105.0

103.7

110.2

108.2

104.2

102.9

98.0

105.8

98.6

100.4

%Recovery

100.7

102.3

102.2

105.2

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

112.36210

56.66577

52.07333

110.24856

106.58888

108.25635

52.16070

105.11972

111.56011

111.35547

110.51934

105.03551

2591.80329

110.24434

108.20317

2604.79858

2571.42850

2449.87166

2644.36696

2463.77378

100.40695

Meas Value

100.74117

102.29039

204.46352

2629.31810
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2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3
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3
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72
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72
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72

72

45

45
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45
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45
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6

6

6
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95
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66
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88
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T22:34:41-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1745116

Data File Name 067_CCV.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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TuneFileTuneStep
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Ge (IS)
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Ho (IS)

Ho (IS)
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Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02984

0.02843

0.00772

0.03434

0.04265

0.29775

0.00323

0.00128

0.00148

0.00730

0.09862

-0.00356

0.00459

-0.00145

0.01397

0.04227

-0.71176

7.46253

-50.83781

0.00636

Meas Value

-0.01464

-0.00125

6.77631

14.65633

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T22:41:19-05:00

Type CCB

VialNumber 4

Sample Name CCB 1735290

Data File Name 068_CCB.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 10:46 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.6

99.8

104.1

101.3

104.9

Lower Limit

80

80

80

80

%Recovery

92.2

92.4

96.5

99.6

98.22135331

10944064

6651357

13312326

4844360

5905946

1.04

0.45

0.70

0.56

1.25

Reference CPS

10338549

472091

11038155

289694

%RSD

1.42

2.14

0.22

2.62

0.732096161

11121042

6637841

13854325

4906292

6196277

3

2

3

2

3

CPS

9535122

436062

10650255

288574

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.17428

0.04625

0.07254

0.09048

0.00381

0.05030

0.01374

1.93300

0.00173

0.00076

0.64282

0.00464

0.00023

0.00042

0.00033

-0.00024

0.00005

0.53415

-0.00036

0.05084

0.02047

0.09626

0.03044

0.02843

-0.27866

0.00077

0.00351

-0.00630

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

2.20593

0.19078

21.60363

145.34824

43.56902

10.22307

890.85104

0.23107

10.39603

7.24930

258.53731

5294.81975

14.01228

42.04191

23628.59088

456.01051

339.54372

22727.70852

62476.18905

10.85701

FinalConcentration

98.78412

0.02003

546.03441

95431.85716

1.10296

0.09539

10.80181

72.67412

21.78451

5.11154

445.42552

0.11554

5.19802

3.62465

129.26866

2647.40988

7.00614

21.02096

11814.29544

228.00526

169.77186

11363.85426

31238.09452

5.42851

Meas Value

49.39206

0.01001

273.01721

47715.92858

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T22:48:02-05:00

Type Sample

VialNumber 2405

Sample Name 280-124104-A-1-E MSD

Data File Name 069SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 10:52 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.9

98.5

103.2

97.8

99.9

Lower Limit

80

80

80

80

%Recovery

89.9

91.5

96.7

97.9

100.12135331

10944064

6651357

13312326

4844360

5905946

0.73

0.82

0.53

0.69

1.62

Reference CPS

10338549

472091

11038155

289694

%RSD

0.53

0.53

0.74

1.84

0.882138074

10824483

6551164

13733398

4735384

5902350

3

2

3

2

3

CPS

9293566

432010

10676320

283498

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

51.25192

29.01805

0.32603

0.43836

50.59116

0.80772

0.15810

5.22874

0.01950

0.03481

-0.02268

185.91492

0.25384

0.54164

0.05830

0.23797

0.04700

0.71623

8.22090

0.76049

139.69162

0.06598

0.07690

0.19078

65.99044

0.00479

0.00209

0.00002

25.62596

14.50903

0.16301

0.21918

25.29558

0.40386

0.07905

2.61437

0.00975

0.01741

-0.01134

92.95746

0.12692

0.27082

0.02915

0.11898

0.02350

0.35811

4.11045

0.38025

69.84581

0.03299

0.03845

0.09539

32.99522

0.00240

0.00105

0.00001

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

115.51738

0.36344

38.71472

545.01397

210.61099

99.85564

993.52511

0.20445

231.68621

226.95514

295.48027

6166.99643

60.08832

146.83663

24361.87747

1444.13179

2287.47456

24554.37908

63668.16691

113.24319

FinalConcentration

200.44538

10.78024

2578.82506

95818.04151

57.75869

0.18172

19.35736

272.50699

105.30549

49.92782

496.76255

0.10223

115.84311

113.47757

147.74014

3083.49821

30.04416

73.41832

12180.93873

722.06590

1143.73728

12277.18954

31834.08346

56.62160

Meas Value

100.22269

5.39012

1289.41253

47909.02076

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T22:54:43-05:00

Type Sample

VialNumber 2406

Sample Name 280-124104-A-1-A PDS

Data File Name 070SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 10:59 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.0

95.9

98.1

95.2

96.9

Lower Limit

80

80

80

80

%Recovery

84.5

87.5

92.1

92.0

95.02135331

10944064

6651357

13312326

4844360

5905946

0.97

1.50

1.23

0.64

0.43

Reference CPS

10338549

472091

11038155

289694

%RSD

1.14

0.72

0.59

2.09

1.072027969

10290052

6377001

13057734

4613107

5720442

3

2

3

2

3

CPS

8731521

412957

10163210

266487

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

40.17024

70.71742

0.13978

43.70061

64.43113

0.64554

0.56607

121.59347

0.02032

0.04019

-0.25303

221.39684

0.20532

0.43818

0.04918

0.17734

214.68173

40.59035

12.98922

46.27074

135.06007

0.04767

0.05965

0.36344

167.76672

0.00344

0.00679

0.00868

20.08512

35.35871

0.06989

21.85030

32.21556

0.32277

0.28303

60.79674

0.01016

0.02009

-0.12651

110.69842

0.10266

0.21909

0.02459

0.08867

107.34087

20.29518

6.49461

23.13537

67.53004

0.02383

0.02982

0.18172

83.88336

0.00172

0.00340

0.00434

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

FAILED

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

778.11195

37.56288

12.86129

0.96336

48.88238

258.90373

79.60944

192.19513

54.59102

9.47580

257649.22058

735.92453

227.89004

267.54541

12437.46409

67953.02148

FinalConcentration

87.94336

1.94406

193.91873

10078.24212

68063.19318

31978.98586

1408.38859

11975.74227

389.05597

18.78144

6.43065

0.48168

24.44119

129.45186

39.80472

96.09756

27.29551

4.73790

128824.61029

367.96227

113.94502

133.77270

6218.73205

33976.51074

Meas Value

43.97168

0.97203

96.95937

5039.12106

34031.59659

15989.49293

704.19430

5987.87113

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 430790

Operator CB 7700

Acq Date Time 2019-06-13T23:01:22-05:00

Type Sample

VialNumber 2407

Sample Name 280-124466-G-1-A

Data File Name 071SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 11:06 PM on:6/13/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

96.7

Lower Limit

80

80

80

80

80

80

80

80

87.9

93.4

93.0

94.6

100.3

93.6

2135331

10944064

6651357

13312326

4844360

5905946

0.31

1.18

0.63

1.76

0.91

Reference CPS

10338549

472091

11038155

289694

6290874

13345832

4536075

5713170

%RSD

1.90

0.72

1.74

0.87

1.01

3

2

3

CPS

8481392

402223

10386732

254785

1993823

10183340

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

82.0

85.2

94.1

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

14.78933

0.02130

-0.27409

2.09714

31.17072

0.65116

17.52962

50.48657

10.22845

0.28055

-0.01040

68.71051

0.11805

0.13934

5.33707

627.59404

55.49998

110.15500

13.60734

0.00038

0.01519

1.53636

1.95149

1.74471

1.67841

0.96336

65.14336

0.00367

7.39466

0.01065

-0.13704

1.04857

15.58536

0.32558

8.76481

25.24328

5.11423

0.14028

-0.00520

34.35526

0.05903

0.06967

2.66853

313.79702

27.74999

55.07750

6.80367

0.00019

0.00759

0.76818

0.97575

0.87236

0.83920

0.48168

32.57168

0.00183

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1127.83970

1.76720

1077.41105

1211.49172

1130.48303

488.04023

1920.55771

36.86275

1295.67405

1283.00774

13202.71261

79245.84089

1077.68238

1233.75039

78915.02151

62570.56819

2395.44308

23127.05115

274223.45571

1920.84344

FinalConcentration

226.13175

114.58088

427.35383

20104.83299

563.91985

0.88360

538.70552

605.74586

565.24152

244.02011

960.27885

18.43138

647.83702

641.50387

6601.35630

39622.92045

538.84119

616.87519

39457.51076

31285.28410

1197.72154

11563.52558

137111.72785

960.42172

Meas Value

113.06587

57.29044

213.67692

10052.41650

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T23:08:00-05:00

Type Sample

VialNumber 2408

Sample Name 280-124466-G-1-B MS

Data File Name 072SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 11:12 PM on:6/13/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.4

94.4

99.5

93.8

96.9

Lower Limit

80

80

80

80

%Recovery

79.3

85.4

91.8

88.9

92.02135331

10944064

6651357

13312326

4844360

5905946

3.71

1.70

3.73

2.37

3.06

Reference CPS

10338549

472091

11038155

289694

%RSD

1.18

3.21

2.37

2.04

2.691964798

10006387

6278147

13246600

4543825

5722066

3

2

3

2

3

CPS

8203636

403220

10131004

257680

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

202.84190

1085.22751

1033.29590

1100.54377

1121.23892

2.43922

0.25675

1128.02180

0.14267

0.02871

-0.27275

1687.57371

58.27997

110.00578

14.04819

51.87539

1045.57740

203.46824

1027.14907

1054.29777

451.38235

0.16208

6.35220

1.76720

611.77030

0.00063

0.08361

0.04047

101.42095

542.61376

516.64795

550.27188

560.61946

1.21961

0.12838

564.01090

0.07134

0.01435

-0.13638

843.78686

29.13999

55.00289

7.02409

25.93770

522.78870

101.73412

513.57454

527.14888

225.69117

0.08104

3.17610

0.88360

305.88515

0.00031

0.04180

0.02024

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1103.20205

1.84592

1074.76347

1202.61746

1131.69973

492.04241

1848.32553

37.13542

1287.09270

1269.81977

13453.69382

80344.41164

1086.42917

1233.84473

78223.49034

61009.73035

2315.82184

23316.46125

258878.74233

1800.39000

FinalConcentration

214.40461

107.80766

402.95383

20054.62576

551.60102

0.92296

537.38174

601.30873

565.84986

246.02120

924.16277

18.56771

643.54635

634.90988

6726.84691

40172.20582

543.21459

616.92236

39111.74517

30504.86518

1157.91092

11658.23063

129439.37116

900.19500

Meas Value

107.20231

53.90383

201.47692

10027.31288

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T23:14:32-05:00

Type Sample

VialNumber 2409

Sample Name 280-124466-G-1-C MSD

Data File Name 073SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 11:19 PM on:6/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.8

96.1

107.2

96.1

105.0

Lower Limit

80

80

80

80

%Recovery

83.3

85.5

97.4

87.6

93.72135331

10944064

6651357

13312326

4844360

5905946

5.40

0.54

4.61

0.82

6.49

Reference CPS

10338549

472091

11038155

289694

%RSD

2.91

1.47

6.92

2.15

4.182001539

10589306

6393867

14277040

4657283

6198341

3

2

3

2

3

CPS

8608723

403768

10750015

253675

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

190.34403

999.50169

1008.01336

1026.34103

1060.64132

2.08613

0.27321

1109.42606

0.13838

0.04056

-0.31302

1572.95285

57.42602

109.73969

13.70467

51.22430

975.05650

189.03418

965.19830

987.76446

432.54212

0.22368

6.19318

1.84592

598.53558

-0.00519

0.08302

0.04217

95.17202

499.75084

504.00668

513.17051

530.32066

1.04306

0.13661

554.71303

0.06919

0.02028

-0.15651

786.47642

28.71301

54.86984

6.85234

25.61215

487.52825

94.51709

482.59915

493.88223

216.27106

0.11184

3.09659

0.92296

299.26779

-0.00259

0.04151

0.02108

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.18206

0.00077

0.14702

0.02752

0.02415

0.07235

0.26272

0.44763

0.43592

0.24908

-132.87762

0.48340

0.14667

0.36240

0.38830

5.95195

FinalConcentration

0.04792

-0.01432

18.94443

31.46375

6.15348

13.24925

17.36601

2.18543

0.09103

0.00039

0.07351

0.01376

0.01208
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Sample Report 

QC Flag
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3

3

3
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72
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45
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6

6
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63

66
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T23:41:03-05:00

Type Sample

VialNumber 2501

Sample Name 160-34272-A-10-A SD

Data File Name 077SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.2

96.0

106.2

96.9

104.2

Lower Limit

80

80

80
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%Recovery

89.8

85.0

94.0

88.8

96.42135331

10944064

6651357

13312326

4844360
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1.31

5.51

2.37

6.30

1.50
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10338549

472091

11038155

289694
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1.29

4.41

0.80

4.18
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10963176

6383912

14138883

4693912
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3

2

3

2

3

CPS

9281133

401339

10374760

257385
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3

2

3

2
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193
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)
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6
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45
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Li (IS)

Sc (IS)
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Ge (IS)

Ge (IS)
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Th
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Hf
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Pt
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Ce
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Cd

Sn
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Te

Cs

Nb

Mo

Ru

Rh
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400
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ug/l
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ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l
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ug/l
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1038.83747

0.10346

1047.83793

1008.90781

1050.30491

473.69422

1386.35070

0.02604

1055.54517

1043.10669

942.03300

10262.72481

1019.57905

1097.49129

34438.24928

10337.86388

989.21792

15429.22446

81253.41276

968.76213

FinalConcentration

107.00403

105.28284

229.42302

52539.63744

519.41873

0.05173

523.91896

504.45391

525.15246

236.84711

693.17535

0.01302

527.77258

521.55334

471.01650

5131.36241

509.78953

548.74565

17219.12464

5168.93194

494.60896

7714.61223

40626.70638

484.38107

Meas Value

53.50201

52.64142

114.71151

26269.81872

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90
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63

66

75

78

88

89
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52

55
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24
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44

47

m/z
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Cr

Mn

Fe

Co

Ni

Mg

Al
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K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T23:47:40-05:00

Type Sample

VialNumber 2502

Sample Name 160-34272-A-10-B MS

Data File Name 078SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.0

98.0

104.0

98.0

101.9

Lower Limit

80

80

80

80

%Recovery

86.0

83.1

91.7

88.9

94.12135331

10944064

6651357

13312326

4844360

5905946

0.64

0.48

0.88

1.53

0.48

Reference CPS

10338549

472091

11038155

289694

%RSD

0.91

0.92

1.20

1.30

1.932008615

10393507

6516918

13844036

4747354

6020838

3

2

3

2

3

CPS

8895308

392535

10121639

257475

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200
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5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

192.98804

1009.66625

988.47270

1021.00390

1064.52235

0.08128

0.24907

1078.75253

0.05808

0.02775

-0.29432

1037.23912

0.04853

0.09651

0.01019

0.03932

979.69365

191.66115

975.63010

1029.20086

514.82677

0.02261

-0.00335

0.10346

526.16651

0.31802

0.19085

0.21627

96.49402

504.83313

494.23635

510.50195

532.26118

0.04064

0.12453

539.37627

0.02904

0.01387

-0.14716

518.61956

0.02427

0.04825

0.00510

0.01966

489.84683

95.83057

487.81505

514.60043

257.41338

0.01130

-0.00167

0.05173

263.08325

0.15901

0.09542

0.10814

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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193
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165

165

165
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165

165

165
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115

165
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72
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205
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232

238
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181
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197
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139
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107

111

118

121

125

133

93

95

101

103

105
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

QC Flag

FAILED

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

127.5

111.8

122.5

155.5

115.9

115.7

121.1

125.6

120.1

115.9

119.6

125.2

116.4

141.1

125.5

122.8

116.0

95.4

119.9

40.0

108.4

%Recovery

106.3

146.0

100.4

149.8

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

6.37337

27.94072

6.12518

1.55484

23.17918

11.57277

6.05613

6.28220

6.00614

11.58889

11.95785

2.50327

58.18953

2.82146

6.27251

61.37565

57.97588

95.36847

119.94584

40.03994

5.42222

Meas Value

5.31349

0.73016

100.36739

74.90283

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-13T23:54:14-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1745115

Data File Name 079LCCV.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 11:59 PM on:6/13/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.6

95.8

106.3

100.6

106.7

Lower Limit

80

80

80

80

%Recovery

90.5

82.0

94.2

85.4

93.02135331

10944064

6651357

13312326

4844360

5905946

0.57

6.30

0.61

6.24

0.62

Reference CPS

10338549

472091

11038155

289694

%RSD

0.36

4.30

0.43

3.49

0.941986353

11124189

6373245

14154619

4875051

6301170

3

2

3

2

3

CPS

9357551

386974

10397950

247371

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf
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W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

118.7

118.0

118.2

130.9

107.3

111.4

108.8

195.4

109.3
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99.2

113.6

116.7
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114.2

107.8

105.9

102.5

160.2

129.9

117.6
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3
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1
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5
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1

5

2

2
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2

2
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2

0.5

2

5
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1

5

10
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0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.37336

3.54021

23.64069

2.61759

1.07267

11.14476

10.88446

9.76863

10.92868

1.10780

4.95863

2.27278

2.33484

11.60359

2.28353

2.15587

10.59155

2.05040

0.80112

2.59776

5.88109

10.78039

1.07388

6.12518

12.58057

13.12173

0.61348

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2
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3

3

3

3

3
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2
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2

2

2
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193
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

119.5

119.2

104.4

115.4

111.4

113.0

102.5

105.0

118.2

121.9

120.9

106.6

107.6

113.1

111.1

114.3

111.9

105.8

114.6

95.6

98.1

%Recovery

101.0

101.7

100.2

115.0

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

119.48626

59.62486

52.20614

115.37406

111.42720

112.97387

51.26393

104.96213

118.21425

121.91007

120.88865

106.60341

2689.27377

113.13132

111.09904

2856.48199

2798.51952

2645.68105

2865.97467

2390.49166

98.12004

Meas Value

100.96279

101.69361

200.35365

2875.34231

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T00:00:57-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1745116

Data File Name 080_CCV.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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TuneFileTuneStep

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.5

92.6

106.3

96.0

106.7

Lower Limit

80

80

80

80

%Recovery

88.1

78.5

95.7

85.1

98.02135331

10944064

6651357

13312326

4844360

5905946

3.13

22.54

4.63

19.10

3.21

Reference CPS

10338549

472091

11038155

289694

%RSD

1.01

22.14

5.05

14.11

1.342092041

11213084

6160185

14149419

4650741

6299777

3

2

3

2

3

CPS

9103358

370722

10558806

246571

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

100.5

100.1

108.8

99.9

99.8

115.0

117.4

121.9

99.0

108.7

95.8

101.5

110.8

111.0

108.1

107.3

102.2

98.5

100.3

100.7

105.2

101.2

108.3

104.4

119.1

120.1

119.4

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.09199

100.06507

108.79815

99.93172

99.79405

115.04787

117.41131

121.88490

98.96185

10.86579

95.75313

101.52640

110.80790

110.98225

108.07735

107.30963

102.21570

19.69730

100.33298

100.71096

52.61247

101.23555

108.25964

52.20614

119.05588

120.05175

11.94024

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02828

0.09225

0.01546

0.05427

0.04361

0.35239

0.00387

0.00166

-0.01316

0.00528

0.14217

0.21674

0.00924

0.00089

0.00949

0.14747

-2.70636

2.16390

-71.32960

-0.00035

Meas Value

-0.05445

-0.00558

6.24149

8.46749

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T00:07:40-05:00

Type CCB

VialNumber 4

Sample Name CCB 1735290

Data File Name 081_CCB.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.7

98.8

104.7

102.4

106.7

Lower Limit

80

80

80

80

%Recovery

90.9

90.2

93.6

95.6

95.22135331

10944064

6651357

13312326

4844360

5905946

0.14

0.93

1.96

1.36

0.53

Reference CPS

10338549

472091

11038155

289694

%RSD

0.89

1.60

0.90

3.54

1.632032597

10915720

6571563

13936962

4960421

6303538

3

2

3

2

3

CPS

9402646

425907

10329941

276964

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.11883

0.06813

0.12073

0.09405

0.00297

0.04782

0.01168

2.38315

0.00188

0.00232

0.57500

0.00470

-0.00010

0.00001

0.00039

0.00050

0.00035

0.52853

0.00281

0.07217

0.01993

0.14115

0.02374

0.09225

-0.15261

0.00122

0.00248

-0.00256

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1073.38192

0.79380

1028.67344

1037.76411

1087.63935

490.75132

1361.51214

0.01940

1109.36321

1086.18236

962.66454

10660.40912

1054.45178

1009.51062

35340.65381

10813.56511

1036.19482

16001.35868

80500.23104

959.27793

FinalConcentration

109.29692

104.97380

229.91696

53734.83354

536.69096

0.39690

514.33672

518.88206

543.81967

245.37566

680.75607

0.00970

554.68161

543.09118

481.33227

5330.20456

527.22589

504.75531

17670.32691

5406.78255

518.09741

8000.67934

40250.11552

479.63897

Meas Value

54.64846

52.48690

114.95848

26867.41677

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T00:14:27-05:00

Type Sample

VialNumber 2503

Sample Name 160-34272-A-10-C MSD

Data File Name 082SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.0

92.2

103.1

90.9

99.8

Lower Limit

80

80

80

80

%Recovery

84.9

79.6

90.8

86.4

93.82135331

10944064

6651357

13312326

4844360

5905946

1.07

7.42

0.12

7.97

1.15

Reference CPS

10338549

472091

11038155

289694

%RSD

1.36

6.36

0.16

4.90

1.262003531

10391762

6131883

13723328

4405300

5896851

3

2

3

2

3

CPS

8777580

375603

10017192

250392

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

196.66426

1008.08531

1057.81019

1024.32903

1069.29137

0.81176

1.22118

1125.07483

0.06287

0.03804

0.03133

1012.81654

0.03911

0.06532

0.01232

0.03501

969.13956

191.05247

976.71074

1032.14093

507.24234

0.13920

0.02856

0.79380

523.23400

0.33960

0.20090

0.22235

98.33213

504.04266

528.90510

512.16451

534.64568

0.40588

0.61059

562.53741

0.03143

0.01902

0.01566

506.40827

0.01955

0.03266

0.00616

0.01751

484.56978

95.52624

488.35537

516.07046

253.62117

0.06960

0.01428

0.39690

261.61700

0.16980

0.10045

0.11118

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

118.53326

0.16583

22.63397

420.43010

214.26278

103.84676

420.96744

0.02936

253.41735

254.92758

42.07553

1160.06123

47.79702

109.36387

25075.53329

1084.02270

2009.15905

7736.19813

72457.34689

104.47800

FinalConcentration

110.15857

10.87579

2096.53112

42274.54718

59.26663

0.08291

11.31698

210.21505

107.13139

51.92338

210.48372

0.01468

126.70868

127.46379

21.03776

580.03062

23.89851

54.68194

12537.76665
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Sample Report 
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Zr

Nb
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0.45773
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QC Analyte Table
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Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T00:27:55-05:00

Type Sample

VialNumber 2505

Sample Name 160-34272-A-11-A

Data File Name 084SMPL.D
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Page 1 of 1 Printed at: 12:32 AM on:6/14/2019

QC Flag
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82.9

83.7

88.4

89.7

91.12135331

10944064

6651357

13312326

4844360

5905946

8.17
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED
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112.3
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ug/l
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Units

ug/l
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ug/l

ug/l
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2.50591

59.06577
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6.35080
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Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-14T00:34:36-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1745115

Data File Name 085LCCV.D
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95.1

99.7

Lower Limit

80

80

80

80

%Recovery

82.1

79.0

86.0

84.4

87.22135331

10944064

6651357

13312326

4844360

5905946

16.86

7.67

19.96

7.88

16.72

Reference CPS

10338549

472091

11038155

289694

%RSD

9.40

9.04

18.72

7.46

12.001861478

10340906

6029956

13063703

4606231

5886989

3

2

3

2

3

CPS

8483777

373062

9493118

244408

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

FAILED

FAILED

QC ISTD Table

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

107.5

126.7

123.2

123.5

119.1

114.2

114.4

148.9

119.0

114.1

110.7

126.7

121.8

121.2

117.2

110.8

118.3

66.1

170.9

138.1

128.5

106.5

111.5

112.3

125.4

131.4

126.8

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.15052

3.79983

24.63970

2.47087

1.19124

11.42447

11.44087

7.44303

11.90457

1.14123

5.53320

2.53494

2.43591

12.12267

2.34323

2.21557

11.82622

1.32136

0.85454

2.76198

6.42464

10.64874

1.11459

5.61351

12.54290

13.14075

0.63399

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 12:39 AM on:6/14/2019Page 295 of 1394



Continuing Calibration Verification (CCV) - US EPA Method  6020
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Continuing Calibration Blank (CCB) - US EPA Method  6020
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Calibration Standard Report
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Calibration Standard Report
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Initial Calibration Verification (ICV) - US EPA Method  6020
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100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.11044

96.68826

104.79297

93.99347

95.64573

101.17468

76.42163

98.58110

101.84397

9.72291

98.46674

98.17266

98.61310

101.58353

100.30774

101.18289

98.98510

18.37986

94.16779

94.25409

49.74063

93.02173

104.46623

47.52262

101.42034

108.43137

10.27232

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Initial Calibration Blank (ICB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02048

0.13140

-0.00099

0.02924

0.02353

-0.09275

-0.00074

0.00045

-0.01762

0.00342

-0.01513

0.25125

-0.00244

-0.00188

0.00696

0.04866

1.57069

-2.16759

-0.80179

0.01663

Meas Value

0.04812

0.00291

4.83189

-2.93747

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T01:34:30-05:00

Type ICB

VialNumber 4

Sample Name ICB 1735290

Data File Name 094_ICB.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.5

103.8

100.6

102.6

101.0

Lower Limit

80

80

80

80

%Recovery

100.7

103.7

100.3

105.3

100.42003750

10723512

6253734

13835108

4830100

6142917

1.69

1.11

0.23

1.66

1.55

Reference CPS

9187520

403801

10229100

262182

%RSD

2.34

1.36

0.94

2.20

1.092011748

10773147

6490768

13919904

4955250

6206155

3

2

3

2

3

CPS

9249394

418750

10254967

276141

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.25994

0.01599

0.10768

0.08490

0.00270

0.04333

0.09176

1.30311

0.00201

0.00425

0.72409

-0.00235

-0.00032

0.00010

0.00038

-0.00069

0.00040

0.34886

0.00363

0.07022

0.00899

0.15563

0.02085

0.13140

0.28032

-0.00287

0.00183

0.00504

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

107.9

95.6

103.4

132.2

102.5

101.2

94.0

112.8

103.5

99.4

103.8

102.0

104.2

122.2

107.6

110.4

103.8

97.8

102.6

118.2

105.5

%Recovery

106.8

147.3

99.6

105.0

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.39416

23.88802

5.17087

1.32161

20.50351

10.11856

4.70249

5.64148

5.17595

9.94471

10.37817

2.04010

52.10114

2.44435

5.37831

55.20727

51.87941

97.77268

102.56068

118.21027

5.27449

Meas Value

5.34235

0.73672

99.56921

52.51621

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T01:41:14-05:00

Type CRI

VialNumber 1101

Sample Name CRI 1745115

Data File Name 095LCCV.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.3

103.7

98.3

102.2

100.9

Lower Limit

80

80

80

80

%Recovery

98.3

100.1

99.9

101.0

101.42003750

10723512

6253734

13835108

4830100

6142917

0.75

1.25

1.13

1.53

0.23

Reference CPS

9187520

403801

10229100

262182

%RSD

0.98

0.66

1.54

3.97

0.412032758

10969017

6485780

13605373

4935164

6198270

3

2

3

2

3

CPS

9031871

404376

10217223

264783

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

103.8

110.2

111.2

113.8

103.1

104.0

94.1

105.0

107.5

102.7

107.2

115.3

106.9

108.3

108.8

99.5

105.7

71.6

147.1

118.8

112.0

107.9

105.7

103.4

102.3

109.0

108.4

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.07555

3.30683

22.24477

2.27675

1.03133

10.40133

9.40541

5.25086

10.75064

1.02657

5.36074

2.30650

2.13751

10.83119

2.17683

1.99076

10.57106

1.43245

0.73554

2.37557

5.59837

10.79079

1.05703

5.17087

10.22584

10.90217

0.54188

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Interference Check Sample A (ICS-A) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

120000

0.434

0.8

120000

120000

120000

120000

120000

2400

QC High

1.388

0.7

20

120000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.98241

2.30137

0.47259

1.42454

0.16561

-0.02369

2.14379

0.00656

0.07830

1.61105

0.55310

91115.90962

0.31471

0.35519

95222.08902

89888.29568

96857.13917

96363.23026

100698.07564

2001.17243

Meas Value

0.29447

0.00599

4.15838

97496.65690

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T01:47:57-05:00

Type ICSA

VialNumber 1105

Sample Name ICSA 1743912

Data File Name 096ICSA.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 1:52 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.8

97.3

94.4

86.8

88.0

Lower Limit

80

80

80

80

%Recovery

92.1

103.1

99.1

100.0

97.42003750

10723512

6253734

13835108

4830100

6142917

1.80

9.60

0.28

9.66

0.56

Reference CPS

9187520

403801

10229100

262182

%RSD

0.18

12.23

1.09

10.88

0.821951182

9842297

6084951

13056719

4191421

5404817

3

2

3

2

3

CPS

8461130

416291

10137062

262170

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2400

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.07614

0.42986

0.11657

0.42502

0.02181

0.55091

4.35918

1.39136

0.00673

0.02189

0.13197

0.85982

0.05075

0.10930

0.00146

0.01973

0.01149

0.38303

-0.07904

0.16832

0.18218

0.08453

0.05813

2.30137

2033.33541

0.00474

-0.00173

0.01684

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Interference Check Sample AB (ICS-AB) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

117.0

116.7

103.6

101.7

101.1

106.4

106.6

111.6

116.0

102.8

103.6

107.3

97.1

108.2

97.1

98.5

91.8

98.5

99.7

103.0

99.2

%Recovery

106.6

105.1

111.7

100.0

50

25

2050

50

50

50

25

50

50

50

50

50

100000

50

50

100000

100000

100000

100000

100000

2100

ExpectedValue

50

50

100

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

58.48044

29.17427

2122.79791

50.84235

50.55385

53.18991

26.65682

55.80312

57.99597

51.41592

51.81062

53.64088

97084.73298

54.07798

48.53879

98521.85007

91753.49174

98515.76352

99707.75054

103030.21226

2082.59603

Meas Value

53.27989

52.53381

111.71278

100023.01711

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T01:54:34-05:00

Type ICSAB

VialNumber 1106

Sample Name ICSAB 1743913

Data File Name 097ICSB.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 1:59 AM on:6/14/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.4

101.6

95.8

90.0

88.9

Lower Limit

80

80

80

80

%Recovery

90.5

100.1

99.2

95.3

96.52003750

10723512

6253734

13835108

4830100

6142917

0.83

0.44

1.68

0.13

2.12

Reference CPS

9187520

403801

10229100

262182

%RSD

0.43

1.04

0.55

1.14

0.211932968

9911036

6355318

13248258

4348806

5463907

3

2

3

2

3

CPS

8312853

404027

10145288

249842

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

111.9

110.1

108.9

107.2

109.6

107.0

103.8

108.2

117.3

100.8

111.5

110.4

107.1

102.6

108.2

100.7

110.0

99.4

103.0

116.9

122.3

97.5

106.2

103.6

100.2

100.0

96.7

10

50

50

50

50

50

50

50

50

5

50

50

50

50

50

50

50

10

50

50

25

50

50

2050

50

50

5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

11.18518

55.05605

54.43153

53.61505

54.82092

53.52408

51.87850

54.08998

58.63790

5.04154

55.74368

55.22013

53.53956

51.31886

54.09400

50.35266

55.02181

9.93737

51.47678

58.45596

30.57811

48.73404

53.07638

2122.79791

50.08668

50.01602

4.83680

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

105.2

105.4

122.2

105.3

99.6

98.9

100.1

101.0

104.3

101.1

102.5

98.4

100.2

100.3

101.0

96.7

94.7

96.1

101.1

98.9

100.3

%Recovery

99.0

99.8

97.8

97.1

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

105.16344

52.71431

61.09632

105.26528

99.58736

98.92071

50.03003

100.98590

104.28051

101.13892

102.52364

98.40817

2506.03589

100.34855

101.02944

2418.52078

2368.33480

2403.23143

2526.30879

2472.36453

100.26257

Meas Value

98.96606

99.81046

195.54428

2427.04114

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T02:01:10-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1745116

Data File Name 098_CCV.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 2:06 AM on:6/14/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.5

108.9

103.9

105.1

105.2

Lower Limit

80

80

80

80

%Recovery

99.8

97.0

102.4

97.8

103.42003750

10723512

6253734

13835108

4830100

6142917

0.96

8.13

0.85

7.70

1.20

Reference CPS

9187520

403801

10229100

262182

%RSD

0.40

9.55

0.81

6.72

1.012072693

11200873

6812535

14369014

5075302

6464763

3

2

3

2

3

CPS

9171055

391524

10471224

256519

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

102.8

99.5

97.5

98.5

100.1

98.1

94.0

96.8

100.1

95.9

99.3

104.2

95.6

96.3

96.8

94.2

102.5

98.1

97.9

100.1

104.4

92.5

98.8

122.2

101.9

102.9

102.0

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.55888

99.46584

97.53826

98.53516

100.12234

98.12013

93.98084

96.76034

100.10185

9.58878

99.34712

104.19152

95.56908

96.29721

96.77594

94.18780

102.50521

19.62619

97.90215

100.14844

52.18573

92.45398

98.75444

61.09632

101.86487

102.93097

10.19879

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.01316

0.09032

0.02718

0.04056

-0.00699

0.09208

-0.00102

0.00039

-0.02848

0.00033

-0.03774

0.97536

-0.00592

-0.00226

0.20406

0.16201

0.67951

-5.03621

-14.75366

0.10123

Meas Value

0.00902

0.00846

1.80047

-3.78064

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T02:07:48-05:00

Type CCB

VialNumber 4

Sample Name CCB 1735290

Data File Name 099_CCB.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 2:12 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.6

105.8

100.6

104.7

103.3

Lower Limit

80

80

80

80

%Recovery

98.1

101.1

99.2

103.2

100.62003750

10723512

6253734

13835108

4830100

6142917

0.43

0.24

1.80

0.67

0.27

Reference CPS

9187520

403801

10229100

262182

%RSD

1.64

2.48

0.80

2.52

1.132015521

11006569

6616322

13923407

5055578

6343697

3

2

3

2

3

CPS

9016082

408161

10150910

270467

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.07830

0.02869

0.02873

0.03515

0.00196

0.02230

0.01779

0.62227

0.00212

0.00421

0.63671

-0.00473

0.00033

0.00121

0.00022

0.00001

0.00141

0.38909

0.00491

0.04038

0.00220

0.11999

0.02660

0.09032

4.45358

0.00263

-0.00061

0.00311

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.15334

0.00184

0.06018

0.06947

-0.00583

0.06062

0.14847

1.30412

0.02843

-0.58888

23.22517

0.35691

0.11016

0.46972

0.04870

14.53850

FinalConcentration

0.62155

0.01509

0.85663

3.06965

6.29035

60.90040

19.08739

-5.08316

0.07667

0.00092

0.03009

0.03474

-0.00291

0.03031

0.07424

0.65206

0.01422

-0.29444

11.61259

0.17846

0.05508

0.23486

0.02435

7.26925

Meas Value

0.31077

0.00755

0.42832

1.53482

3.14518

30.45020

9.54370

-2.54158

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 089CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431191

Operator CB 7700

Acq Date Time 2019-06-14T02:14:31-05:00

Type Sample

VialNumber 3101

Sample Name MB 160-431191/1-A

Data File Name 100SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 2:19 AM on:6/14/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

99.9

Lower Limit

80

80

80

80

80

80

80

80

107.5

105.0

99.4

101.4

98.6

99.0

2003750

10723512

6253734

13835108

4830100

6142917

1.47

2.91

0.52

2.66

0.71

Reference CPS

9187520

403801

10229100

262182

6342382

13637461

4784105

6138725

%RSD

1.06

1.28

0.99

1.80

0.94

3

2

3

CPS

8623367

390691

9887814

281826

2103602

10662603

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

93.9

96.8

96.7

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.01355

0.03269

0.11316

0.04213

1.35035

0.02858

0.12370

0.00265

0.00148

0.10569

0.14414

0.06011

0.00031

0.00000

0.02009

0.04453

0.00273

0.00836

-0.00038

-0.00095

0.01241

0.68498

0.01454

0.11950

0.09724

0.06947

5.74252

-0.00119

0.00677

0.01634

0.05658

0.02106

0.67518

0.01429

0.06185

0.00132

0.00074

0.05285

0.07207

0.03006

0.00016

0.00000

0.01005

0.02226

0.00136

0.00418

-0.00019

-0.00047

0.00620

0.34249

0.00727

0.05975

0.04862

0.03474

2.87126

-0.00060

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile
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TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

942.82786

49.53841

951.62690

911.14242

909.80027

414.17758

961.65471

101.91488

975.72541

989.89054

885.41976

9432.02389

945.90849

923.35996

9967.19588

10075.62784

987.42175

9896.59700

10267.63137

949.86217

FinalConcentration

99.84355

101.70232

204.64267

10134.98154

471.41393

24.76921

475.81345

455.57121

454.90013

207.08879

480.82735

50.95744

487.86271

494.94527

442.70988

4716.01195

472.95425

461.67998

4983.59794

5037.81392

493.71087

4948.29850

5133.81569

474.93108

Meas Value

49.92178

50.85116

102.32134

5067.49077

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T02:21:13-05:00

Type Sample

VialNumber 3102

Sample Name LCS 160-431191/2-A

Data File Name 101SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 2:26 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.7

98.5

99.8

94.5

97.3

Lower Limit

80

80

80

80

%Recovery

94.9

90.9

97.4

99.9

103.22003750

10723512

6253734

13835108

4830100

6142917

1.55

7.21

0.99

5.42

0.24

Reference CPS

9187520

403801

10229100

262182

%RSD

2.18

6.42

0.56

1.53

1.722068198

10370908

6156989

13807315

4563295

5979719

3

2

3

2

3

CPS

8715205

366916

9959318

261891

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

200.55968

1010.96138

1024.38283

994.24768

1040.38525

108.66201

96.01115

1020.37673

114.32059

10.28010

31.34051

972.67402

111.34412

106.19646

110.68694

102.90133

979.23399

192.56390

946.64787

996.48998

494.81350

91.14400

106.03493

49.53841

476.70748

96.70312

102.30067

7.40394

100.27984

505.48069

512.19141

497.12384

520.19263

54.33101

48.00558

510.18837

57.16030

5.14005

15.67026

486.33701

55.67206

53.09823

55.34347

51.45066

489.61700

96.28195

473.32393

498.24499

247.40675

45.57200

53.01747

24.76921

238.35374

48.35156

51.15033

3.70197

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.94914

0.80739

3.47139

15.75440

0.82491

1.09217

60.40944

0.02552

1.41113

1.25331

2.00131

44.10114

0.92029

1.75604

781.31208

79.50577

4201.06712

14201.84601

39956.66755

12.64313

FinalConcentration

3.71713

0.00945

22.89131

593079.16081

0.18983

0.16148

0.69428

3.15088

0.16498

0.21843

12.08189

0.00510

0.28223

0.25066

0.40026

8.82023

0.18406

0.35121

156.26242

15.90115

840.21342

2840.36920

7991.33351

2.52863

Meas Value

0.74343

0.00189

4.57826

118615.83216

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T02:27:44-05:00

Type Sample

VialNumber 3103

Sample Name 580-86613-E-1-A

Data File Name 102SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 2:32 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.3

102.3

99.3

95.8

95.6

Lower Limit

80

80

80

80

%Recovery

98.7

100.3

100.3

101.2

100.32003750

10723512

6253734

13835108

4830100

6142917

2.97

2.36

0.98

2.31

2.00

Reference CPS

9187520

403801

10229100

262182

%RSD

0.99

2.27

1.56

0.79

0.432010088

10648314

6400024

13732701

4626288

5869765

3

2

3

2

3

CPS

9063858

404987

10261489

265251

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.73801

0.58943

0.53832

1.71213

0.06625

0.29552

0.84494

345.16489

0.01093

0.04916

0.25224

3.22836

0.01267

421.78704

0.00641

0.01128

0.03034

2.86051

0.03777

1.64115

0.67395

0.17346

0.11070

0.80739

159.64897

0.00322

-0.00672

0.01084

0.74760

0.11789

0.10766

0.34243

0.01325

0.05910

0.16899

69.03298

0.00219

0.00983

0.05045

0.64567

0.00253

84.35741

0.00128

0.00226

0.00607

0.57210

0.00755

0.32823

0.13479

0.03469

0.02214

0.16148

31.92979

0.00064

-0.00134

0.00217

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.54912

0.76567

4.19418

46.57176

1.26896

-0.37252

60.53789

0.00128

1.01364

3.73536

2.07909

75.06930

0.98868

2.03480

818.44518

221.82756

4134.96446

15580.20737

40632.97348

13.88140

FinalConcentration

6.18132

0.00484

-5.23826

623059.21768

0.02196

0.03063

0.16777

1.86287

0.05076

-0.01490

2.42152

0.00005

0.04055

0.14941

0.08316

3.00277

0.03955

0.08139

32.73781

8.87310

165.39858

623.20829

1625.31894

0.55526

Meas Value

0.24725

0.00019

-0.20953

24922.36871

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 25

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T02:34:24-05:00

Type Sample

VialNumber 3104

Sample Name 580-86613-E-1-A SD

Data File Name 103SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 2:39 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.9

105.2

101.9

100.9

100.1

Lower Limit

80

80

80

80

%Recovery

102.5

102.6

103.5

101.9

104.82003750

10723512

6253734

13835108

4830100

6142917

0.14

16.74

0.77

15.93

1.47

Reference CPS

9187520

403801

10229100

262182

%RSD

0.41

15.87

0.93

12.53

1.732100066

11144899

6578565

14102670

4873820

6146669

3

2

3

2

3

CPS

9419333

414393

10590382

267199

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.39535

1.66625

0.63992

1.03568

0.07456

-0.06446

1.08396

357.51946

0.00381

-0.01852

-1.41180

3.52943

0.02348

493.15368

-0.00609

-0.01220

0.02479

1.17648

0.09401

2.41163

0.94979

0.27628

0.02042

0.76567

192.18213

0.04293

-0.05737

0.05589

0.13581

0.06665

0.02560

0.04143

0.00298

-0.00258

0.04336

14.30078

0.00015

-0.00074

-0.05647

0.14118

0.00094

19.72615

-0.00024

-0.00049

0.00099

0.04706

0.00376

0.09647

0.03799

0.01105

0.00082

0.03063

7.68729

0.00172

-0.00229

0.00224

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133
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101
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105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au
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Cd

Sn

Sb

Te
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Nb

Mo
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Pd

2

3
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1001.26467

50.81707

959.32978

979.12159

940.60685

444.25960

1038.93889

105.88108

974.41583

958.00899

978.19383

9829.80751

979.97649

964.99619

10475.85399

9714.34331

4986.48008

23834.12750

49625.25437

1007.88365

FinalConcentration

102.51571

102.31301

204.19912

627107.18207

200.25293

10.16341

191.86596

195.82432

188.12137

88.85192

207.78778

21.17622

194.88317

191.60180

195.63877

1965.96150

195.99530

192.99924

2095.17080

1942.86866

997.29602

4766.82550

9925.05087

201.57673

Meas Value

20.50314

20.46260

40.83982

125421.43641

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T02:41:05-05:00

Type Sample

VialNumber 3105

Sample Name 580-86613-E-1-B MS

Data File Name 104SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 2:45 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.8

104.0

98.4

97.0

94.4

Lower Limit

80

80

80

80

%Recovery

96.3

96.9

98.3

97.6

100.22003750

10723512

6253734

13835108

4830100

6142917

1.39

11.02

1.54

9.91

0.76

Reference CPS

9187520

403801

10229100

262182

%RSD

1.06

10.93

0.69

8.41

1.212007289

10380129

6502446

13612384

4685785

5795997

3

2

3

2

3

CPS

8851027

391103

10054654

255853

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

206.87248

996.28633

976.12573

988.26310

1035.76275

103.95310

54.44999

1251.42874

107.99319

9.70120

26.47834

970.85017

104.86348

231.97470

104.98103

97.18509

977.11337

187.08293

970.80551

1014.98027

493.87401

88.94807

99.83640

50.81707

623.01385

97.60011

104.77149

7.70310

41.37450

199.25727

195.22515

197.65262

207.15255

20.79062

10.89000

250.28575

21.59864

1.94024

5.29567

194.17003

20.97270

46.39494

20.99621

19.43702

195.42267

37.41659

194.16110

202.99605

98.77480

17.78961

19.96728

10.16341

124.60277

19.52002

20.95430

1.54062

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

993.96127

50.94234

958.26219

1007.41851

970.03147

453.43612

1082.04522

106.48281

1017.86397

988.40635

981.74716

9891.48308

984.85456

971.08536

10977.71985

10196.41122

5256.13100

24791.32465

52824.71939

1073.61628

FinalConcentration

106.81994

107.21966

210.81913

648873.93327

198.79225

10.18847

191.65244

201.48370

194.00629

90.68722

216.40904

21.29656

203.57279

197.68127

196.34943

1978.29662

196.97091

194.21707

2195.54397

2039.28224

1051.22620

4958.26493

10564.94388

214.72326

Meas Value

21.36399

21.44393

42.16383

129774.78665

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T02:47:41-05:00

Type Sample

VialNumber 3106

Sample Name 580-86613-E-1-C MSD

Data File Name 105SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 2:52 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.4

99.9

95.6

93.0

93.7

Lower Limit

80

80

80

80

%Recovery

92.7

93.4

95.3

98.1

98.92003750

10723512

6253734

13835108

4830100

6142917

19.09

4.31

20.67

2.93

20.49

Reference CPS

9187520

403801

10229100

262182

%RSD

15.42

2.36

19.91

0.82

15.071981403

10121310

6247355

13219636

4493495

5757762

3

2

3

2

3

CPS

8521240

377174

9753224

257269

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

204.90531

1029.73907

1031.65489

1026.50154

1066.11549

107.59764

56.32836

1313.19704

113.44395

10.16157

26.76938

1051.38103

110.62334

249.79807

110.00261

102.57420

1050.57075

199.38301

1024.26854

1065.68473

528.08824

94.42797

106.07924

50.94234

658.38995

98.30381

107.41085

7.71397

40.98106

205.94781

206.33098

205.30031

213.22310

21.51953

11.26567

262.63941

22.68879

2.03231

5.35388

210.27621

22.12467

49.95961

22.00052

20.51484

210.11415

39.87660

204.85371

213.13695

105.61765

18.88559

21.21585

10.18847

131.67799

19.66076

21.48217

1.54279

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.84999

0.44012

1.14667

16.45583

0.34765

0.02030

88.08445

0.01327

0.94144

1.87846

2.79375

46.18507

0.87948

1.06209

2576.55766

40.71089

3099.32183

13124.74193

49546.64488

3.33039

FinalConcentration

1.97925

0.01224

-5.89799

516504.54401

0.17000

0.08802

0.22933

3.29117

0.06953

0.00406

17.61689

0.00265

0.18829

0.37569

0.55875

9.23701

0.17590

0.21242

515.31153

8.14218

619.86437

2624.94839

9909.32898

0.66608

Meas Value

0.39585

0.00245

-1.17960

103300.90880

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3
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6

6

6
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P
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T02:54:15-05:00

Type Sample

VialNumber 3107

Sample Name 580-86616-E-1-A

Data File Name 106SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)
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Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit
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103.5
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95.9

92.7

Lower Limit
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10723512

6253734
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1.77
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.01086

0.05837

0.08243

0.73313

0.04211

0.03538

0.08884

-0.00066

0.04699

0.57202

-0.02028

8.50962

0.02835

0.55330

5.11886

68.29500

26.50387

134.31881

-5.94767

0.21021

FinalConcentration

0.23266

0.00554

-3.85644

7801.94292

0.00543

0.02919

0.04122

0.36656

0.02106

0.01769

0.04442

-0.00033

0.02350

0.28601

-0.01014

4.25481

0.01417

0.27665

2.55943

34.14750

13.25193

67.15940

-2.97384

0.10510

Meas Value

0.11633

0.00277

-1.92822

3900.97146

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3
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3

3

3
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45
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6

6

6

45
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93
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66

75

78

88
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51
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55
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24
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39
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m/z

7

9
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Zr

Nb

Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe
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Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T03:00:59-05:00

Type Sample

VialNumber 3108

Sample Name 580-86615-F-1-A

Data File Name 107SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 3:05 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120
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12080

80

80

80

80
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103.8

105.2

102.3

100.7

100.9

Lower Limit

80
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%Recovery

100.5

102.9

101.6

109.8

106.12003750

10723512

6253734

13835108

4830100

6142917

0.38

9.10

0.88

10.20

1.42

Reference CPS

9187520

403801

10229100

262182

%RSD

0.91

10.82
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8.13
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4862860
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3

2

3

2

3

CPS
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10392952
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3

2

3
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In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl
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Re
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0.06761

0.00185

-0.00917
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0.00013
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0.00080
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na
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2000
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ug/l
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ug/l

ug/l

ug/l

ug/l
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Units

ug/l

ug/l

ug/l

ug/l

0.40909

0.13602

5.20069

8.36749

0.41988

0.94049

66.93539

0.02477

1.63654

1.68991

5.66408

30.16271

0.72582

1.25135

810.33275

100.12482

917.94553

11587.63998

46737.84625

14.65110

FinalConcentration

1.69249

0.00625

13.31615
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0.08182

0.02720

1.04014

1.67350

0.08398

0.18810

13.38708

0.00495

0.32731

0.33798

1.13282

6.03254

0.14516

0.25027

162.06655

20.02496

183.58911

2317.52800

9347.56925

2.93022

Meas Value

0.33850

0.00125

2.66323

73870.29038
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2
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2

2

2
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2
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T03:07:41-05:00

Type Sample

VialNumber 3109

Sample Name 580-86617-E-1-A

Data File Name 108SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)
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Li (IS)
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Ge (IS)

Upper Limit

120
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80
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5925470

3

2

3

2

3

CPS
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3

2

3
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In (IS)

Ho (IS)

Ho (IS)

Ir (IS)
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Li (IS)

Sc (IS)
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QC ISTD Table
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Sample Report 

QC Flag
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Y

Zr
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Co

Ni
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P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.06130

0.00134

0.00843

0.01774

0.00894

0.14901

0.31089

1.65220

-0.01414

-0.15818

-6.50244

0.23524

0.00949

0.52776

0.02075

17.14942

FinalConcentration

-0.08850

0.00289

-7.12105

9.50523

3.66376

34.65580

16.35220

2.87781

0.03065

0.00067

0.00422

0.00887

0.00447

0.07450

0.15544

0.82610

-0.00707

-0.07909

-3.25122

0.11762

0.00474

0.26388

0.01038

8.57471

Meas Value

-0.04425

0.00145

-3.56053

4.75262

1.83188

17.32790

8.17610

1.43891

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 089CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431090

Operator CB 7700

Acq Date Time 2019-06-14T03:14:20-05:00

Type Sample

VialNumber 3110

Sample Name MB 160-431090/1-A

Data File Name 109SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

103.6

Lower Limit

80

80

80

80

80

80

80

80

108.1

106.4

104.8

107.6

102.4

104.2

2003750

10723512

6253734

13835108

4830100

6142917

1.20

0.95

1.57

0.34

0.85

Reference CPS

9187520

403801

10229100

262182

6729315

14171465

5032008

6365683

%RSD

0.72

1.66

1.37

2.34

2.11

3

2

3

CPS

9569148

426996

10537490

283353

2131322

11238533

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

104.2

105.7

103.0

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00094

0.01116

-0.26481

-0.05684

0.10442

-0.02571

0.00463

-0.00001

0.00115

-0.01824

0.04968

2.15229

-0.00142

0.04244

-0.00187

0.10840

0.00074

0.02545

-0.00015

-0.00177

0.00058

-0.04381

0.00471

14.54706

0.02921

0.01774

1.58292

-0.00250

0.00047

0.00558

-0.13241

-0.02842

0.05221

-0.01286

0.00231

0.00000

0.00058

-0.00912

0.02484

1.07615

-0.00071

0.02122

-0.00093

0.05420

0.00037

0.01272

-0.00007

-0.00088

0.00029

-0.02191

0.00236

7.27353

0.01460

0.00887

0.79146

-0.00125

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

110.0

103.6

115.9

143.2

111.4

106.5

99.2

117.1

114.6

108.9

111.8

114.3

115.2

130.9

117.7

117.1

115.7

111.0

114.9

115.7

108.3

%Recovery

98.8

148.8

92.9

118.7

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.49931

25.89768

5.79576

1.43194

22.27035

10.65232

4.95859

5.85321

5.73146

10.89339

11.17765

2.28658

57.59237

2.61754

5.88273

58.56307

57.84988

110.99651

114.87870

115.69219

5.41726

Meas Value

4.94209

0.74399

92.90393

59.36838

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T03:21:03-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1745115

Data File Name 110LCCV.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.0

102.6

96.6

100.2

99.6

Lower Limit

80

80

80

80

%Recovery

100.7

95.4

98.4

95.0

100.22003750

10723512

6253734

13835108

4830100

6142917

6.39

10.53

6.43

10.37

5.22

Reference CPS

9187520

403801

10229100

262182

%RSD

4.64

9.09

6.09

6.03

4.772007533

10727220

6416889

13361300

4838641

6120741

3

2

3

2

3

CPS

9255805

385220

10066576

249023

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

103.1

116.2

117.8

110.5

106.2

105.6

98.8

112.5

111.6

108.7

106.6

121.3

113.0

113.8

115.1

107.2

112.6

51.7

152.0

124.3

119.5

106.5

108.4

115.9

112.0

119.7

115.0

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.06258

3.48724

23.56781

2.21023

1.06247

10.56460

9.87571

5.62358

11.15894

1.08669

5.33223

2.42656

2.25953

11.38361

2.30182

2.14398

11.25978

1.03354

0.76009

2.48700

5.97509

10.65158

1.08372

5.79576

11.19954

11.96719

0.57497

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

98.1

99.0

99.9

98.3

94.8

95.0

92.8

99.2

99.2

96.6

97.3

93.1

93.5

97.4

94.6

93.3

91.6

92.6

96.6

98.8

99.8

%Recovery

98.0

99.7

96.8

93.4

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

98.10699

49.50250

49.94098

98.26095

94.80336

94.96865

46.37712

99.15701

99.23555

96.57368

97.32386

93.14294

2336.79574

97.38872

94.64234

2331.78070

2290.33123

2314.92067

2414.76529

2471.06706

99.80974

Meas Value

98.01792

99.73895

193.64687

2335.14209

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T03:27:45-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1745116

Data File Name 111_CCV.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 3:32 AM on:6/14/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.1

108.5

100.7

103.7

100.2

Lower Limit

80

80

80

80

%Recovery

98.4

100.7

102.4

103.2

103.22003750

10723512

6253734

13835108

4830100

6142917

0.43

6.72

1.67

5.45

1.51

Reference CPS

9187520

403801

10229100

262182

%RSD

0.33

6.02

1.06

4.16

0.542067371

11051117

6786518

13936701

5009114

6154305

3

2

3

2

3

CPS

9040989

406747

10475628

270689

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

103.5

101.0

95.8

99.3

99.4

95.2

91.2

95.2

100.9

91.5

99.6

104.6

95.1

95.1

94.8

92.2

103.8

98.6

97.5

99.6

104.0

94.1

99.2

99.9

94.2

96.5

94.9

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.70287

100.98986

95.83799

99.34523

99.35834

95.17955

91.21188

95.15584

100.85416

9.15285

99.62744

104.63980

95.10736

95.05978

94.76975

92.19692

103.77087

19.71437

97.54286

99.61422

52.00245

94.12372

99.16413

49.94098

94.20792

96.50268

9.48863

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02220

0.11240

-0.02467

0.00197

-0.02129

-0.01253

-0.00046

0.00028

-0.02873

-0.00293

-0.05013

0.05797

-0.00152

-0.00163

-0.01031

0.29424

1.09867

-2.00867

-4.55225

0.02707

Meas Value

-0.07690

0.00348

0.30990

-4.67527

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T03:34:24-05:00

Type CCB

VialNumber 4

Sample Name CCB 1735290

Data File Name 112_CCB.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 3:39 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.3

105.7

100.8

102.2

101.1

Lower Limit

80

80

80

80

%Recovery

100.7

105.3

102.3

106.6

102.82003750

10723512

6253734

13835108

4830100

6142917

1.29

1.21

1.01

0.58

1.34

Reference CPS

9187520

403801

10229100

262182

%RSD

0.93

0.30

0.70

2.81

0.652059484

11076998

6612742

13942305

4935143

6211052

3

2

3

2

3

CPS

9249254

425353

10464432

279601

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.10100

0.00012

0.00273

0.09617

0.00258

0.05077

0.01577

0.72713

0.00105

0.00151

0.68086

-0.00781

0.00006

0.00027

-0.00006

0.00026

0.00081

0.44768

0.00298

0.02704

0.00574

0.04378

0.02919

0.11240

0.53943

0.00142

0.00144

0.00474

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

948.09492

0.58040

950.40553

957.49773

947.84269

459.53230

1004.99667

0.00800

921.59999

924.56531

906.37039

9827.85556

942.53453

919.24506

9454.74763

9619.30175

948.02772

9312.44778

10393.05080

956.61018

FinalConcentration

99.24704

103.76116

199.88151

9559.32278

474.04746

0.29020

475.20276

478.74886

473.92134

229.76615

502.49833

0.00400

460.80000

462.28266

453.18519

4913.92778

471.26726

459.62253

4727.37382

4809.65088

474.01386

4656.22389

5196.52540

478.30509

Meas Value

49.62352

51.88058

99.94076

4779.66139

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T03:41:08-05:00

Type Sample

VialNumber 3111

Sample Name LCS 160-431090/2-A

Data File Name 113SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 3:45 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.3

106.2

100.0

101.0

99.7

Lower Limit

80

80

80

80

%Recovery

98.7

102.2

100.5

102.7

102.42003750

10723512

6253734

13835108

4830100

6142917

1.83

11.68

1.58

11.77

0.68

Reference CPS

9187520

403801

10229100

262182

%RSD

1.53

12.18

1.04

7.57

0.742051615

10866523

6644344

13836350

4880603

6126134

3

2

3

2

3

CPS

9069991

412604

10277440

269213

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

199.44002

1002.58149

991.18294

980.57943

1017.88182

0.93724

0.84186

894.12076

0.01841

0.02004

0.05524

985.44030

0.02202

0.02534

0.00786

0.01165

982.13046

188.89276

940.82217

1005.16689

485.66698

0.21735

0.03744

0.58040

486.95953

-0.00417

0.06570

0.02440

99.72001

501.29075

495.59147

490.28972

508.94091

0.46862

0.42093

447.06038

0.00920

0.01002

0.02762

492.72015

0.01101

0.01267

0.00393

0.00583

491.06523

94.44638

470.41108

502.58345

242.83349

0.10867

0.01872

0.29020

243.47977

-0.00208

0.03285

0.01220

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

57.99805

6.35454

1732.25059

2046.30902

1607.57022

1953.76277

1051.42318

83.37981

565.91973

1419.46543

2398.62634

125392.44857

549.77081

979.63429

22033.40956

64408.38824

5302.02596

19593.24489

45013.01569

3112.03185

FinalConcentration

59.06565

972.80340

734.85428

2053.47317

5.79980

0.63545

173.22506

204.63090

160.75702

195.37628

105.14232

8.33798

56.59197

141.94654

239.86263

12539.24486

54.97708

97.96343

2203.34096

6440.83882

530.20260

1959.32449

4501.30157

311.20318

Meas Value

5.90656

97.28034

73.48543

205.34732

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T03:47:43-05:00

Type Sample

VialNumber 3112

Sample Name LCSSRM 160-431090/3-A

Data File Name 114SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 3:52 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.9

101.4

101.7

98.0

102.1

Lower Limit

80

80

80

80

%Recovery

101.3

95.8

102.6

95.8

101.62003750

10723512

6253734

13835108

4830100

6142917

1.04

4.27

1.32

2.71

0.15

Reference CPS

9187520

403801

10229100

262182

%RSD

1.43

3.73

0.45

2.51

0.622035391

11038211

6344074

14065837

4733322

6270034

3

2

3

2

3

CPS

9306829

386744

10493570

251291

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1565.19341

1074.40697

6.35041

111.05002

915.67338

1.23778

0.02558

37.93780

-0.00491

0.02679

-0.77126

2418.86762

243.15297

504.87664

66.18547

229.28336

39.34243

407.22710

2060.42537

989.52936

557.80753

0.44059

13.48635

6.35454

1130.44784

-0.01717

0.05922

0.07297

156.51934

107.44070

0.63504

11.10500

91.56734

0.12378

0.00256

3.79378

-0.00049

0.00268

-0.07713

241.88676

24.31530

50.48766

6.61855

22.92834

3.93424

40.72271

206.04254

98.95294

55.78075

0.04406

1.34864

0.63545

113.04478

-0.00172

0.00592

0.00730

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

61.62139

3.08205

122.66845

158.88067

19.58042

15.52056

314.88706

49.57199

451.04340

73.34563

871.64438

246868.24935

29.17499

126.81083

11520.04211

30818.78725

504.39512

8915.11834

54989.50319

1796.55257

FinalConcentration

34.30291

10.42026

51.68764

493.44514

30.81070

1.54102

61.33423

79.44034

9.79021

7.76028

157.44353

24.78600

225.52170

36.67282

435.82219

123434.12468

14.58750

63.40541

5760.02105

15409.39362

252.19756

4457.55917

27494.75160

898.27629

Meas Value

17.15145

5.21013

25.84382

246.72257

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T03:54:22-05:00

Type Sample

VialNumber 3201

Sample Name 160-34284-B-12-A

Data File Name 115SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 3:59 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.9

104.9

99.4

100.4

96.2

Lower Limit

80

80

80

80

%Recovery

96.3

114.1

112.5

99.8

100.72003750

10723512

6253734

13835108

4830100

6142917

0.30

0.33

1.89

0.81

0.38

Reference CPS

9187520

403801

10229100

262182

%RSD

0.69

1.13

1.06

2.04

0.182018431

10712619

6562294

13750446

4847541

5910429

3

2

3

2

3

CPS

8846107

460752

11511976

261563

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.64685

150.48731

1.77394

85.08236

6.70665

2.28806

0.01427

4.55267

0.00175

0.01510

-0.10785

841.41148

31.12631

79.29099

11.93233

54.86361

21.42308

1.79257

0.15967

25.61000

3.94906

0.35185

50.71290

3.08205

5.92314

-0.00823

0.00557

0.03461

1.82342

75.24366

0.88697

42.54118

3.35332

1.14403

0.00713

2.27634

0.00088

0.00755

-0.05393

420.70574

15.56315

39.64549

5.96617

27.43181

10.71154

0.89628

0.07983

12.80500

1.97453

0.17592

25.35645

1.54102

2.96157

-0.00411

0.00278

0.01731

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 3:59 AM on:6/14/2019Page 325 of 1394



Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

100.73661

4.15639

121.36205

227.80146

67.46450

30.13168

426.63355

93.87674

378.34178

90.70841

1530.09708

218855.11017

115.17361

72.57283

25456.54508

46516.68731

2065.12141

13598.28963

75231.24403

1640.03468

FinalConcentration

54.65341

11.95104

49.11236

717.48124

50.36831

2.07819

60.68103

113.90073

33.73225

15.06584

213.31677

46.93837

189.17089

45.35420

765.04854

109427.55508

57.58681

36.28641

12728.27254

23258.34366

1032.56070

6799.14481

37615.62202

820.01734

Meas Value

27.32671

5.97552

24.55618

358.74062

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T04:00:58-05:00

Type Sample

VialNumber 3202

Sample Name 160-34284-B-13-A

Data File Name 116SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 4:05 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.6

103.4

99.3

96.6

96.3

Lower Limit

80

80

80

80

%Recovery

97.4

107.3

110.7

97.9

99.72003750

10723512

6253734

13835108

4830100

6142917

1.56

2.32

1.79

2.87

1.01

Reference CPS

9187520

403801

10229100

262182

%RSD

0.54

1.60

1.19

1.40

0.381997719

10466678

6463398

13732415

4666907

5916060

3

2

3

2

3

CPS

8948857

433135

11322055

256634

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

6.00652

237.73061

1.85411

78.18650

63.81357

2.91275

0.01865

2.72253

0.00291

0.01735

-0.23002

2144.67487

82.65484

201.43139

36.04115

167.04095

45.25942

0.71165

3.48024

26.63093

4.64271

0.31203

46.20508

4.15639

30.32929

-0.00762

0.02031

0.06584

3.00326

118.86530

0.92705

39.09325

31.90678

1.45638

0.00933

1.36127

0.00145

0.00868

-0.11501

1072.33743

41.32742

100.71569

18.02058

83.52048

22.62971

0.35582

1.74012

13.31547

2.32135

0.15602

23.10254

2.07819

15.16464

-0.00381

0.01016

0.03292

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 4:05 AM on:6/14/2019Page 326 of 1394



Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

86.68989

4.43546

97.32446

186.07856

53.14807

21.26972

413.37594

83.17150

396.24442

87.83388

1185.53189

207606.46402

74.00478

52.15620

19044.54359

36340.26627

1844.71666

10377.84473

86816.51766

1897.67651

FinalConcentration

43.51946

11.36097

46.23762

620.49963

43.34495

2.21773

48.66223

93.03928

26.57404

10.63486

206.68797

41.58575

198.12221

43.91694

592.76595

103803.23201

37.00239

26.07810

9522.27179

18170.13314

922.35833

5188.92236

43408.25883

948.83825

Meas Value

21.75973

5.68048

23.11881

310.24982

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T04:07:35-05:00

Type Sample

VialNumber 3203

Sample Name 160-34284-B-14-A

Data File Name 117SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 4:12 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.3

101.0

98.3

95.1

95.2

Lower Limit

80

80

80

80

%Recovery

94.4

106.9

107.5

99.3

101.22003750

10723512

6253734

13835108

4830100

6142917

0.51

1.55

0.71

1.87

0.88

Reference CPS

9187520

403801

10229100

262182

%RSD

0.94

1.97

0.66

1.43

1.822027692

10323860

6318801

13593072

4592423

5846898

3

2

3

2

3

CPS

8676316

431559

10997439

260310

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.21243

150.08030

1.66693

70.61802

74.19746

2.87453

0.03980

1.25575

0.00149

0.01784

-0.19744

3714.68738

62.25512

162.62120

28.08936

131.74365

37.40422

0.45511

2.27376

25.52236

4.54366

0.27288

44.58691

4.43546

17.69827

-0.00490

0.01006

0.05277

1.60621

75.04015

0.83346

35.30901

37.09873

1.43726

0.01990

0.62788

0.00074

0.00892

-0.09872

1857.34369

31.12756

81.31060

14.04468

65.87183

18.70211

0.22756

1.13688

12.76118

2.27183

0.13644

22.29346

2.21773

8.84913

-0.00245

0.00503

0.02639

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

55.48166

2.14015

105.34755

304.33573

30.04938

17.09929

427.33496

66.51528

213.85511

47.69952

4486.32679

114530.89247

107.36493

48.84345

23885.98267

21675.94556

780.10260

6651.13456

97712.04848

798.46863

FinalConcentration

28.56612

8.57407

20.34125

438.13721

27.74083

1.07007

52.67378

152.16787

15.02469

8.54965

213.66748

33.25764

106.92755

23.84976

2243.16339

57265.44624

53.68247

24.42173

11942.99133

10837.97278

390.05130

3325.56728

48856.02424

399.23432

Meas Value

14.28306

4.28703

10.17062

219.06861

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T04:14:11-05:00

Type Sample

VialNumber 3204

Sample Name 160-34284-B-15-A

Data File Name 118SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 4:19 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.3

104.7

100.1

99.9

98.1

Lower Limit

80

80

80

80

%Recovery

98.3

109.7

110.7

97.1

98.62003750

10723512

6253734

13835108

4830100

6142917

0.91

10.72

0.48

10.02

1.40

Reference CPS

9187520

403801

10229100

262182

%RSD

0.14

8.58

0.73

9.07

0.321975205

10544082

6547630

13843913

4823575

6027497

3

2

3

2

3

CPS

9034276

442870

11322161

254610

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.18535

103.94378

0.85055

52.80562

42.07031

1.56668

0.02458

0.65520

0.00112

0.01601

-0.22963

1344.81656

36.97317

100.82070

16.07768

76.71512

26.62496

0.23841

0.76120

19.64292

1.81299

0.09074

25.67149

2.14015

23.70430

-0.00381

0.00517

0.05090

1.09268

51.97189

0.42527

26.40281

21.03515

0.78334

0.01229

0.32760

0.00056

0.00800

-0.11482

672.40828

18.48658

50.41035

8.03884

38.35756

13.31248

0.11921

0.38060

9.82146

0.90649

0.04537

12.83574

1.07007

11.85215

-0.00190

0.00259

0.02545

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

57.34704

2.23965

118.40308

347.80737

33.03369

21.25276

444.64324

72.73911

252.58251

57.21446

4955.23297

127745.75792

120.58307

54.91779

28936.66822

28915.00602

921.17656

8440.63232

109704.61946

926.57918

FinalConcentration

29.25298

8.72116

-9.60810

475.42678

5.73470

0.22397

11.84031

34.78074

3.30337

2.12528

44.46432

7.27391

25.25825

5.72145

495.52330

12774.57579

12.05831

5.49178

2893.66682

2891.50060

92.11766

844.06323

10970.46195

92.65792

Meas Value

2.92530

0.87212

-0.96081

47.54268

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T04:20:50-05:00

Type Sample

VialNumber 3205

Sample Name 160-34284-B-15-A SD

Data File Name 119SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 4:25 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.2

100.7

103.0

97.4

101.8

Lower Limit

80

80

80

80

%Recovery

101.8

98.0

104.5

95.5

102.62003750

10723512

6253734

13835108

4830100

6142917

0.17

6.87

2.06

7.12

0.87

Reference CPS

9187520

403801

10229100

262182

%RSD

1.20

5.53

0.26

5.76

1.592055338

11067244

6300035

14248252

4702698

6252981

3

2

3

2

3

CPS

9350972

395810

10694281

250322

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.31416

107.60465

0.91924

58.12431

43.04932

1.62970

0.04343

-0.73992

-0.00737

0.02159

-1.36330

1533.08766

42.37521

113.87627

18.09279

87.10322

27.87968

-0.02953

0.81061

19.61921

1.97036

0.11206

28.53284

2.23965

25.37821

-0.02590

-0.00194

0.07030

0.23142

10.76046

0.09192

5.81243

4.30493

0.16297

0.00434

-0.07399

-0.00074

0.00216

-0.13633

153.30877

4.23752

11.38763

1.80928

8.71032

2.78797

-0.00295

0.08106

1.96192

0.19704

0.01121

2.85328

0.22397

2.53782

-0.00259

-0.00019

0.00703

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

981.62164

2.46316

1007.41693

1227.57058

963.72613

441.08437

1644.25332

60.95314

1032.96903

883.29461

4022.45784

130204.49163

1016.59608

951.19684

36718.40123

102806.17302

1735.34730

19713.25115

132290.81154

1918.43847

FinalConcentration

177.75155

114.66738

224.06099

9113.05803

490.81082

1.23158

503.70847

613.78529

481.86306

220.54218

822.12666

30.47657

516.48452

441.64730

2011.22892

65102.24581

508.29804

475.59842

18359.20061

51403.08651

867.67365

9856.62558

66145.40577

959.21924

Meas Value

88.87578

57.33369

112.03049

4556.52901

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T04:27:29-05:00

Type Sample

VialNumber 3206

Sample Name 160-34284-B-15-B MS

Data File Name 120SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 4:32 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.2

104.7

99.1

98.1

97.5

Lower Limit

80

80

80

80

%Recovery

96.7

110.9

109.5

99.0

98.92003750

10723512

6253734

13835108

4830100

6142917

1.37

9.61

1.16

8.89

0.89

Reference CPS

9187520

403801

10229100

262182

%RSD

0.54

8.87

0.31

6.77

1.141981654

10319769

6549180

13704681

4739943

5988668

3

2

3

2

3

CPS

8884512

447952

11195959

259466

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

199.12969

1074.82809

968.31047

1025.57938

1050.09979

3.52157

0.16109

667.82729

0.01933

0.02875

-0.23354

2978.03415

63.27665

135.83329

21.62331

97.13081

993.03149

186.64178

923.59515

960.01551

266.13718

0.32867

33.28394

2.46316

483.24190

-0.00068

0.06909

0.05220

99.56485

537.41405

484.15524

512.78969

525.04989

1.76079

0.08055

333.91365

0.00967

0.01437

-0.11677

1489.01707

31.63833

67.91664

10.81165

48.56541

496.51575

93.32089

461.79757

480.00776

133.06859

0.16434

16.64197

1.23158

241.62095

-0.00034

0.03455

0.02610

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1002.77654

2.68261

1012.99095

1253.70592

969.67587

444.50942

1813.61175

64.53161

1032.15833

882.17961

4575.15641

129166.48755

1024.09710

942.98302

43209.80528

98613.58255

1716.69500

18749.95462

165918.32801

2028.74954

FinalConcentration

187.47197

120.11226

238.76073

9055.86342

501.38827

1.34131

506.49548

626.85296

484.83794

222.25471

906.80588

32.26581

516.07917

441.08981

2287.57820

64583.24378

512.04855

471.49151

21604.90264

49306.79128

858.34750

9374.97731

82959.16400

1014.37477

Meas Value

93.73598

60.05613

119.38036

4527.93171

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59
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24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T04:34:01-05:00

Type Sample

VialNumber 3207

Sample Name 160-34284-B-15-C MSD

Data File Name 121SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.9

105.9

95.1

100.2

91.6

Lower Limit

80

80

80

80

%Recovery

92.7

110.7

102.0

99.6

93.42003750

10723512

6253734

13835108

4830100

6142917

8.71

4.88

8.73

4.99

9.58

Reference CPS

9187520

403801

10229100

262182

%RSD

5.67

6.01

7.81

5.62

6.851871335

9747714

6624981

13155859

4842166

5625592

3

2

3

2

3

CPS

8518247

446989

10431823

261177

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

215.45022

1168.29826

960.09470

1110.40109

1189.24827

3.49597

0.13307

677.70527

0.01938

0.02288

-0.23121

2694.53541

63.47832

131.68060

19.82816

88.96094

1060.09451
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1045.59706

290.27886
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498.90642
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3

3

2

2

2

3
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3

3

2

2

2
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3

3

3

3
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2

2
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3

2

2

2
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193

193
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165

165
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193
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165
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72

205
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181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 4:38 AM on:6/14/2019Page 331 of 1394



Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

160.88165

2.17523

122.33592

676.52967

220.79645

112.32582

517.52645

64.05520

371.76253

231.06892

4382.43027

114070.56146

147.21001

148.14145

24854.00478

22315.30634

2493.24804

8126.02302

97679.29876

874.01667

FinalConcentration

129.76493

18.79507

2003.50744

1376.93276

80.44082

1.08762

61.16796

338.26483

110.39823

56.16291

258.76323

32.02760

185.88126

115.53446

2191.21514

57035.28073

73.60501

74.07072

12427.00239

11157.65317

1246.62402

4063.01151

48839.64938

437.00834

Meas Value

64.88247

9.39754

1001.75372

688.46638

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T04:40:33-05:00

Type Sample

VialNumber 3208

Sample Name 160-34284-B-15-A PDS

Data File Name 122SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.6

105.9

99.7

100.9

98.8

Lower Limit

80

80

80

80

%Recovery

92.8

104.9

105.7

94.9

97.72003750

10723512

6253734

13835108

4830100

6142917

1.07

3.05

0.94

3.57

0.88

Reference CPS

9187520

403801

10229100

262182

%RSD

1.21

3.36

0.84

4.32

1.011958353

10466193

6623303

13797746

4873887

6070835

3

2

3

2

3

CPS

8527423

423552

10807395

248813

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

46.26700

159.09231

1.51281

92.36724

60.70125

1.49519

0.17289

114.37146

0.00315

0.02017

-0.28124

1366.36524

34.83397

94.62776

15.22270

72.46363

221.04373

39.79826

10.76603

63.67776

115.71650

0.13329

23.56908

2.17523

129.93541

0.00544

0.01351

0.03539

23.13350

79.54616

0.75640

46.18362

30.35063

0.74760

0.08645

57.18573

0.00158

0.01008

-0.14062

683.18262

17.41698

47.31388

7.61135

36.23181

110.52187

19.89913

5.38302

31.83888

57.85825

0.06665

11.78454

1.08762

64.96771

0.00272

0.00675

0.01770

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165
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205

208
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232

238

178

181

182

185

195

197

137
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147
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125
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105

Tl
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

FAILED

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

101.5

91.8

130.1

132.4

100.1

98.9

78.9

126.6

101.5

96.5

101.8

98.8

106.1

116.8

105.4

104.2

102.1

89.9

91.5

121.7

118.8

%Recovery

112.8

154.9

118.2

81.6

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.07451

22.96020

6.50603

1.32368

20.01979

9.89484

3.94524

6.32816

5.07556

9.65494

10.18136

1.97663

53.03959

2.33565

5.27247

52.08149

51.04555

89.93289

91.45902

121.68982

5.94238

Meas Value

5.63890

0.77467

118.22368

40.82264

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T04:47:11-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1745115

Data File Name 123LCCV.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.5

107.0

92.3

107.0

94.8

Lower Limit

80

80

80

80

%Recovery

90.1

100.2

89.7

101.1

92.92003750

10723512

6253734

13835108

4830100

6142917

12.82

9.00

13.32

6.88

11.73

Reference CPS

9187520

403801

10229100

262182

%RSD

9.02

6.73

13.07

3.54

10.301862125

10025260

6691031

12772525

5165804

5824212

3

2

3

2

3

CPS

8275362

404747

9171022

264964

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

FAILED

FAILED

QC ISTD Table

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

129.2

128.0

109.5

127.5

117.1

100.3

87.4

128.8

118.2

101.3

116.2

128.4

105.7

105.6

106.1

98.1

118.7

110.8

166.5

139.3

129.4

93.6

103.9

130.1

102.2

107.6

105.4

2

3

20

2

1

10

10

5
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1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.58349

3.83852

21.90149

2.55039

1.17053

10.03273

8.74157

6.43879

11.82007

1.01305

5.80911

2.56789

2.11417

10.55841

2.12139

1.96197

11.87362

2.21511

0.83265

2.78505

6.47164

9.36144

1.03864

6.50603

10.22236

10.75931

0.52718

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193
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165

165
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165
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115
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115

165

165
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238
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197
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139

140

141

146

147

107

111

118

121

125
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

109.2

109.8

101.3

108.9

104.2

103.5

101.8

100.2

108.9

109.2

110.4

103.4

103.2

104.3

104.8

102.5

101.7

102.7

107.3

98.5

100.5

%Recovery
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102.5

102.8

103.7
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100

2500
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2500
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ExpectedValue
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200

2500
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ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

109.16096
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50.67111

108.93714

104.20110

103.51086

50.89772

100.15036

108.91035

109.23305

110.38588

103.42977

2579.36884

104.25839

104.80644

2563.03803

2541.72694

2566.52692

2683.00449

2463.66556

100.46896

Meas Value

100.01537

102.45488

205.58880

2593.01165

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3
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72
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72
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45
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72

45
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6

6

6
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9
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Cr
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P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T04:53:53-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1745116

Data File Name 124_CCV.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.0

100.6

103.9

97.6

103.7

Lower Limit

80

80

80
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%Recovery

97.8

92.0

103.4

95.2

104.52003750

10723512

6253734

13835108

4830100

6142917
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11.76

1.18
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10229100
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10577340
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3

2

3

2
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193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn
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Te
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Mo

Ru
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110
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110
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90
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100.8
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103.8
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100
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100
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10

ug/l
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ug/l
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ug/l
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ug/l
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100.82335

10.21997
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19.94412

98.56524
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52.20645
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108.71087
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3
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2

3

3

2

2

2

3

2

3

3

2

2

2
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3

3

3

3

3

2
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2

2

2
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02559

0.12268

0.00605

0.04233

0.05980

-0.14640

-0.00134

0.00030

-0.03195

0.02199

-0.04864

0.36439

-0.00505

0.00050

0.04227

0.60509

-0.01593

-7.03237

-25.13444

0.01299

Meas Value

-0.03616

0.00465

7.91059

-10.49729

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T05:00:32-05:00

Type CCB

VialNumber 4

Sample Name CCB 1735290

Data File Name 125_CCB.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

116.7

107.4

113.7

106.0

116.6

Lower Limit

80

80

80
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%Recovery

107.8

103.7

115.2

107.2

112.22003750

10723512

6253734

13835108

4830100
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1.66

14.91

1.20
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9187520

403801
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1.07
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5121337
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2

3
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3

CPS
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3

2

3

2
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Ir (IS)
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6
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Ge (IS)

Ge (IS)

QC ISTD Table
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Th
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000
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100000

100000
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2000

High Value
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ug/l
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ug/l
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Units

ug/l
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ug/l
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402.61963
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FinalConcentration
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23.98080
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71.43369

7.95681

9.78069

177.68593

31.16620

196.17754

32.90506

369.86823

110007.09489

12.47342

10.89000

5334.50521

14361.25529

201.30981

4731.26362

51249.98356

750.48998

Meas Value

17.45256

5.53384

29.10014

263.21271

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3
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3

3

3
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72

72

72
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45

45
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45

45

45

45

45

45

ISTD

6

6

6

45

90
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66
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88

89

51
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55
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24
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39

44
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7

9
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Nb

Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe
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Ni

Mg
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P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T05:07:17-05:00

Type Sample

VialNumber 3209

Sample Name 160-34284-B-16-A

Data File Name 126SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.0

104.6

99.0

99.4

96.6

Lower Limit

80

80

80

80

%Recovery

96.5
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109.0

99.3

99.62003750

10723512

6253734

13835108

4830100

6142917

4.67

1.90

4.04

2.11

3.84

Reference CPS

9187520

403801
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%RSD
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0.94

4.21
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6538377
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4803237
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3

2

3

2

3

CPS
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444632
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Tune Step

3

2

3

2
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193
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In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000
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200

2000

5000

200

200

200

200

2000

400
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2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.68299
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1.82996

75.65392

6.79596

1.99513

0.04570

3.46905

0.00026

0.02119

0.10618

793.57004

24.52063

63.27490

10.80052

53.25768

24.44018

1.01471

0.11263

22.97738

3.12918

0.26610

53.56676

2.59457

3.51369

-0.00212

0.00573

0.03414

0.84149

73.41073

0.91498

37.82696

3.39798
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0.02285

1.73452

0.00013

0.01060

0.05309

396.78502

12.26031

31.63745

5.40026

26.62884

12.22009

0.50735

0.05631

11.48869

1.56459

0.13305

26.78338

1.29728

1.75684

-0.00106

0.00287

0.01707

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193
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165

165

193

193

193
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165
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115

165

165
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205
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232

238
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

963.50424

2.59918

1011.28182

1047.53365

926.23571

415.77699

1265.50236

22.15318

1127.17033

901.02844

1309.65326

159630.21859

976.15190

946.33122

16543.05188

80537.85488

1030.17844

18169.46254

32253.12627

2071.35874

FinalConcentration

161.27655

114.17665

225.35449

9181.20510

481.75212

1.29959

505.64091

523.76682

463.11785

207.88850

632.75118

11.07659

563.58517

450.51422

654.82663

79815.10930

488.07595

473.16561

8271.52594

40268.92744

515.08922

9084.73127

16126.56314

1035.67937

Meas Value

80.63827

57.08833

112.67725

4590.60255

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T05:13:54-05:00

Type Sample

VialNumber 3210

Sample Name 160-34284-B-16-B MS

Data File Name 127SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.5

104.8

99.7

99.7

99.6

Lower Limit

80

80

80

80

%Recovery

99.4

108.5

108.8

100.1

101.92003750

10723512

6253734

13835108

4830100

6142917

0.94

0.76

1.11

0.68

1.46

Reference CPS

9187520

403801

10229100

262182

%RSD

1.27

1.02

1.36

1.59

0.202041174

10776091

6551837

13799670

4818015

6121123

3

2

3

2

3

CPS

9135461

438040

11125150

262478

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

195.71639

1074.98037

974.46996

1027.31873

1001.01853

2.79249

0.21724

736.61422

0.01687

0.01556

-0.05840

1728.88246

22.82754

53.39243

7.59178

33.85862

989.79571

187.03327

929.30887

967.05279

326.56980

0.41934

50.35643

2.59918

466.31540

-0.00588

0.07654

0.05237

97.85820

537.49018

487.23498

513.65937

500.50927

1.39624

0.10862

368.30711

0.00844

0.00778

-0.02920

864.44123

11.41377

26.69622

3.79589

16.92931

494.89786

93.51664

464.65443

483.52640

163.28490

0.20967

25.17822

1.29959

233.15770

-0.00294

0.03827

0.02618

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1051.89016

3.86231

1098.58604

1181.46695

989.24463

438.77844

1321.77684

39.60994

1303.39768

914.65294

2003.23455

236627.93541

1047.76848

1017.37132

20033.47722

96983.53381

1259.80381

20910.09694

71038.75950

2729.70053

FinalConcentration

173.46488

115.34949

244.29338

9174.02497

525.94508

1.93115

549.29302

590.73347

494.62231

219.38922

660.88842

19.80497

651.69884

457.32647

1001.61727

118313.96770

523.88424

508.68566

10016.73861

48491.76691

629.90190

10455.04847

35519.37975

1364.85027

Meas Value

86.73244

57.67474

122.14669

4587.01249

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T05:20:26-05:00

Type Sample

VialNumber 3211

Sample Name 160-34284-B-16-C MSD

Data File Name 128SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 5:25 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.9

94.6

100.4

89.9

98.0

Lower Limit

80

80

80

80

%Recovery

95.3

106.3

114.8

92.6

98.62003750

10723512

6253734

13835108

4830100

6142917

12.78

5.60

13.24

5.29

13.83

Reference CPS

9187520

403801

10229100

262182

%RSD

8.66

2.88

9.87

5.21

9.521974869

10493963

5914951

13889270

4344319

6022885

3

2

3

2

3

CPS

8759369

429370

11741505

242765

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

197.35576

1137.33192

1059.91416

1052.02261

1016.52891

3.79760

0.14152

768.84463

0.01980

0.01797

-0.18337

1676.65181

36.87599

86.13820

11.98507

53.28510

982.03316

186.83262

938.21000

974.50543

282.08032

0.35965

53.53178

3.86231

476.46445

-0.00397

0.07675

0.05053

98.67788

568.66596

529.95708

526.01131

508.26445

1.89880

0.07076

384.42232

0.00990

0.00898

-0.09169

838.32590

18.43799

43.06910

5.99254

26.64255

491.01658

93.41631

469.10500

487.25272

141.04016

0.17983

26.76589

1.93115

238.23222

-0.00199

0.03837

0.02527

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.09646

0.01147

0.49384

0.05231

0.04793

0.31125

0.76060

7.67557

0.55576

-0.33424

-38.44021

0.50427

0.24275

0.76702

0.62528

51.56173

FinalConcentration

0.05525

0.01419

0.79807

-15.26791

5.88516

12.04069

11.11346

-0.09598

0.04823

0.00573

0.24692

0.02616

0.02396

0.15563

0.38030

3.83778

0.27788

-0.16712

-19.22011

0.25213

0.12138

0.38351

0.31264

25.78086

Meas Value

0.02763

0.00710

0.39903

-7.63395

2.94258

6.02035

5.55673

-0.04799

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 089CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431163

Operator CB 7700

Acq Date Time 2019-06-14T05:26:59-05:00

Type Sample

VialNumber 3212

Sample Name MB 160-431163/1-A

Data File Name 129SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 5:32 AM on:6/14/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

101.1

Lower Limit

80

80

80

80

80

80

80

80

104.9

105.4

103.3

99.9

100.9

99.0

2003750

10723512

6253734

13835108

4830100

6142917

1.60

10.90

1.16

10.49

0.66

Reference CPS

9187520

403801

10229100

262182

6244411

13958956

4782822

6211543

%RSD

1.00

10.60

0.73

6.54

0.78

3

2

3

CPS

8934666

391647

10188788

275137

2112853

11077721

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

97.2

97.0

99.6

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.04395

0.04223

-0.28197

1.60048

0.49096

1.51260

0.34658

0.01417

0.03749

-0.01072

0.02439

19.88091

0.00007

0.10996

0.04246

0.13642

0.00577

0.01936

0.00148

-0.00303

-0.00355

1.31903

0.06448

16.08776

0.30004

0.05231

2.82144

-0.00352

0.02197

0.02112

-0.14099

0.80024

0.24548

0.75630

0.17329

0.00708

0.01875

-0.00536

0.01219

9.94046

0.00003

0.05498

0.02123

0.06821

0.00289

0.00968

0.00074

-0.00151

-0.00178

0.65951

0.03224

8.04388

0.15002

0.02616

1.41072

-0.00176

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

916.45815

0.36822

924.71248

926.67678

924.53305

430.10724

976.46599

0.00589

921.15330

927.12264

872.24237

9546.54305

925.84531

894.48935

9237.21701

9497.02254

977.65363

9246.24733

10226.31011

950.64170

FinalConcentration

97.80264

102.28837

193.83463

9370.05434

458.22907

0.18411

462.35624

463.33839

462.26653

215.05362

488.23299

0.00295

460.57665

463.56132

436.12118

4773.27152

462.92266

447.24468

4618.60850

4748.51127

488.82681

4623.12366

5113.15505

475.32085

Meas Value

48.90132

51.14418

96.91731

4685.02717

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T05:33:39-05:00

Type Sample

VialNumber 3301

Sample Name LCS 160-431163/2-A

Data File Name 130SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.1

104.8

102.4

99.2

100.9

Lower Limit

80

80

80

80

%Recovery

97.4

98.6

99.2

103.0

103.42003750

10723512

6253734

13835108

4830100

6142917

0.44

1.34

0.51

0.57

0.82

Reference CPS

9187520

403801

10229100

262182

%RSD

1.29

0.73

1.20

1.74

0.782071764

10729172

6555138

14161824

4789981

6200731

3

2

3

2

3

CPS

8945423

398045

10150123

270107

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

197.75855

981.98504

996.82393

962.65988

1000.97137

0.27069

0.59468

927.93352

0.01540

0.02723

-0.27128

957.62266

0.02414

0.02515

0.00852

0.02205

957.71809

188.31264

926.88055

995.90518

485.47034

0.04365

0.02415

0.36822

474.59732

-0.00027

0.06472

0.01615

98.87928

490.99252

498.41196

481.32994

500.48568

0.13534

0.29734

463.96676

0.00770

0.01362

-0.13564

478.81133

0.01207

0.01258

0.00426

0.01103

478.85905

94.15632

463.44028

497.95259

242.73517

0.02183

0.01207

0.18411

237.29866

-0.00014

0.03236

0.00807

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.65423

-0.03511

1825.57026

5770.59002

4051.81241

11.22336

2533.68183

16.61504

23.58026

39.97753

31164.97085

866707.17305

39.91486

31.31606

14333.42250

8410.42401

2011.03817

71656.89509

141013.85208

92.77711

FinalConcentration

919.84125

182.12718

7582.93549

268380.93101

0.56542

-0.00351

182.55703

577.05900

405.18124

1.12234

253.36818

1.66150

2.35803

3.99775

3116.49708

86670.71731

3.99149

3.13161

1433.34225

841.04240

201.10382

7165.68951

14101.38521

9.27771

Meas Value

91.98413

18.21272

758.29355

26838.09310

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T05:40:13-05:00

Type Sample

VialNumber 3302

Sample Name 160-34444-A-1-A

Data File Name 131SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 5:45 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.5

101.3

103.0

96.0

100.7

Lower Limit

80

80

80

80

%Recovery

98.5

97.3

106.5

97.2

106.62003750

10723512

6253734

13835108

4830100

6142917

13.91

4.43

14.85

5.16

12.67

Reference CPS

9187520

403801

10229100

262182

%RSD

9.02

3.17

14.24

4.31

10.272135614

11096776

6335801

14251236

4634999

6187764

3

2

3

2

3

CPS

9048722

393031

10892659

254792

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.38378

2163.12912

219.90347

4.52612

6.58218

-0.00533

0.02926

58.00113

-0.00172

0.00911

2.66625

8193.72086

5.63052

12.35758

1.57234

5.82763

1.43672

173.22031

24.03532

19.72128

653.52785

0.34242

198.57273

-0.03511

20.04496

0.03455

0.16575

0.02150

2.03838

216.31291

21.99035

0.45261

0.65822

-0.00053

0.00293

5.80011

-0.00017

0.00091

0.26662

819.37209

0.56305

1.23576

0.15723

0.58276

0.14367

17.32203

2.40353

1.97213

65.35278

0.03424

19.85727

-0.00351

2.00450

0.00345

0.01658

0.00215

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce

Pr

Nd

Sm
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Cd

Sn
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Te
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Nb

Mo

Ru
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Pd

2

3
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

6.60978

-0.72229

1936.81572

5702.16833

3938.34769

7.07939

2624.02744

17.03139

20.60668

38.60804

30534.83928

858079.00289

37.84138

28.63790

13873.88338

8225.63923

2002.54477

75761.40010

143725.06301

95.57474

FinalConcentration

920.09650

176.23329

8250.11635

257571.17858

0.13220

-0.01445

38.73631

114.04337

78.76695

0.14159

52.48055

0.34063

0.41213

0.77216

610.69679

17161.58006

0.75683

0.57276

277.47767

164.51278

40.05090

1515.22800

2874.50126

1.91149

Meas Value

18.40193

3.52467

165.00233

5151.42357

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 50

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T05:46:55-05:00

Type Sample

VialNumber 3303

Sample Name 160-34444-A-1-A SD

Data File Name 132SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 5:51 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

106.3

109.6

102.5

103.4

103.8

Lower Limit

80

80

80

80

%Recovery

103.2

105.7

106.9

105.4

106.82003750

10723512

6253734

13835108

4830100

6142917

1.43

1.73

0.86

1.76

0.91

Reference CPS

9187520

403801

10229100

262182

%RSD

1.91

1.66

0.62

4.02

0.642139976

11403168

6854355

14184498

4994426

6379411

3

2

3

2

3

CPS

9480617

426843

10930278

276310

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

21.71374

2414.00176

225.62634

4.27542

6.20915

-0.52175

-0.26859

109.78792

-0.03816

0.08271

-2.88275

8601.34124

5.36379

11.98500

1.66934

5.39968

1.59259

158.91455

22.99826

20.20387

727.28976

0.00000

193.53489

-0.72229

39.48747

-0.07702

0.00216

-0.12395

0.43427

48.28004

4.51253

0.08551

0.12418

-0.01044

-0.00537

2.19576

-0.00076

0.00165

-0.05765

172.02682

0.10728

0.23970

0.03339

0.10799

0.03185

3.17829

0.45997

0.40408

14.54580

0.00000

3.87070

-0.01445

0.78975

-0.00154

0.00004

-0.00248

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au
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Nd
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Cd

Sn
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Te
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Nb
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Ru
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Pd

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1033.46205

0.20421

3166.86836

5972.79915

5149.42257

482.86602

3372.64204

12.45823

1038.88316

1058.99565

29647.37350

803078.60947

1050.29011

1024.93750

21716.42347

18656.82457

2652.56753

80156.70036

152907.81319

1011.17875

FinalConcentration

998.60773

266.22089

7352.28449

279122.30183

103.34620

0.02042

316.68684

597.27991

514.94226

48.28660

337.26420

1.24582

103.88832

105.89957

2964.73735

80307.86095

105.02901

102.49375

2171.64235

1865.68246

265.25675

8015.67004

15290.78132

101.11787

Meas Value

99.86077

26.62209

735.22845

27912.23018

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T05:53:36-05:00

Type Sample

VialNumber 3304

Sample Name 160-34444-A-1-B MS

Data File Name 133SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.8

103.3

102.1

97.7

98.2

Lower Limit

80

80

80

80

%Recovery

99.3

99.3

103.2

100.4

104.82003750

10723512

6253734

13835108

4830100

6142917

0.79

8.76

0.97

6.43

0.47

Reference CPS

9187520

403801

10229100

262182

%RSD

0.53

8.90

1.80

7.70

1.052100027

10918436

6458698

14126728

4719068

6029745

3

2

3

2

3

CPS

9123648

401041

10558834

263255

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

221.84687

3583.54610

1173.97371

946.60372

999.33382

0.13717

0.45089

599.30825

0.00924

0.03194

1.85794

7371.13957

4.37484

9.58377

1.29252

4.56413

1036.69167

354.23419

991.60531

989.85570

980.56707

0.33653

188.37942

0.20421

492.98834

0.01365

0.26444

0.05992

22.18469

358.35461

117.39737

94.66037

99.93338

0.01372

0.04509

59.93082

0.00092

0.00319

0.18579

737.11396

0.43748

0.95838

0.12925

0.45641

103.66917

35.42342

99.16053

98.98557

98.05671

0.03365

18.83794

0.02042

49.29883

0.00137

0.02644

0.00599

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au
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Nd
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Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru
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Pd

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1041.63771

-0.00401

3730.97187

6861.77235

4634.71276

475.99156

3512.22947

16.03167

1067.61238

1065.88064

32485.79951

851273.79553

1038.66646

2682.49712

25679.66984

21219.85848

2730.86008

77640.00316

160794.24600

1019.43878

FinalConcentration

974.20866

280.03188

8251.56131

272150.09080

104.16377

-0.00040

373.09719

686.17724

463.47128

47.59916

351.22295

1.60317

106.76124

106.58806

3248.57995

85127.37955

103.86665

268.24971

2567.96698

2121.98585

273.08601

7764.00032

16079.42460

101.94388

Meas Value

97.42087

28.00319

825.15613

27215.00908

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T06:00:12-05:00

Type Sample

VialNumber 3305

Sample Name 160-34444-A-1-C MSD

Data File Name 134SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.1

102.9

99.7

99.2

96.5

Lower Limit

80

80

80

80

%Recovery

97.9

99.7

101.1

100.5

103.52003750

10723512

6253734

13835108

4830100

6142917

1.67

15.58

0.35

14.52

0.70

Reference CPS

9187520

403801

10229100

262182

%RSD

1.46

16.80

0.10

10.94

0.762074589

10729602

6432216

13794854

4792540

5925299

3

2

3

2

3

CPS

8998772

402753

10341507

263414

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

228.29336

3709.24583

1124.54816

962.40018

1006.80621

0.15753

0.17404

635.79378

0.00392

0.02585

0.98948

8996.18420

5.00314

10.83412

1.37351

5.37816

1051.70582

390.07872

1017.08186

1012.86483

1041.12474

0.19621

182.45863

-0.00401

495.20289

0.00022

0.26933

0.08466

22.82934

370.92458

112.45482

96.24002

100.68062

0.01575

0.01740

63.57938

0.00039

0.00259

0.09895

899.61842

0.50031

1.08341

0.13735

0.53782

105.17058

39.00787

101.70819

101.28648

104.11247

0.01962

18.24586

-0.00040

49.52029

0.00002

0.02693

0.00847

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

32.16696

1.94347

9305.55110

9667.60868

28041.86918

12.70500

5818.73843

32.15881

220.53562

315.21349

28103.97410

623301.56577

433.57713

238.93549

30666.39103

43570.90293

4075.70998

104189.92026

282103.53973

976.88139

FinalConcentration

1249.22745

109.39052

6363.01721

309661.59210

3.21670

0.19435

930.55511

966.76087

2804.18692

1.27050

581.87384

3.21588

22.05356

31.52135

2810.39741

62330.15658

43.35771

23.89355

3066.63910

4357.09029

407.57100

10418.99203

28210.35397

97.68814

Meas Value

124.92275

10.93905

636.30172

30966.15921

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T06:06:49-05:00

Type Sample

VialNumber 3306

Sample Name 160-34444-A-2-A

Data File Name 135SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.3

103.4

97.2

95.9

95.1

Lower Limit

80

80

80

80

%Recovery

95.3

100.8

101.3

105.6

104.22003750

10723512

6253734

13835108

4830100

6142917

0.57

8.48

0.53

8.42

1.15

Reference CPS

9187520

403801

10229100

262182

%RSD

1.41

9.35

0.34

8.37

2.062087746

10649911

6468460

13446437

4633856

5844678

3

2

3

2

3

CPS

8753293

406990

10365150

276787

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

33.40058

5899.02039

2228.99039

11.95303

9.78788

0.97107

0.05724

34.47337

-0.00493

0.08812

95.45485

35689.50794

44.66935

84.09679

10.00312

36.35028

7.34748

1135.61793

36.49574

39.18229

1166.26647

3.18454

205.75597

1.94347

62.62848

-0.02928

0.42093

0.08707

3.34006

589.90204

222.89904

1.19530

0.97879

0.09711

0.00572

3.44734

-0.00049

0.00881

9.54548

3568.95079

4.46693

8.40968

1.00031

3.63503

0.73475

113.56179

3.64957

3.91823

116.62665

0.31845

20.57560

0.19435

6.26285

-0.00293

0.04209

0.00871

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

FAILED

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

110.0

97.0

112.2

144.3

108.5

114.7

94.5

116.3

109.3

104.3

108.8

112.8

115.5

127.4

112.8

113.1

110.5

100.5

103.2

86.1

106.9

%Recovery

103.3

148.5

121.5

93.2

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.50130

24.25796

5.61047

1.44262

21.70790

11.46727

4.72273

5.81461

5.46392

10.42823

10.88190

2.25540

57.73748

2.54762

5.64095

56.55229

55.25769

100.51780

103.18575

86.14905

5.34481

Meas Value

5.16718

0.74254

121.52326

46.58623

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95
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ug/l

ug/l
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ug/l

ug/l

ug/l

2.13552

3.48219

23.36192

2.21486

1.01659

10.53845

8.88420

6.08291

10.74252

1.05061

5.26745

2.41170

2.25041

11.26643

2.26505

2.05914

10.73771

2.08080

0.75480

2.38958

5.76885

9.97120

1.12435

5.61047

10.72505

11.36394

0.55413

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 6:18 AM on:6/14/2019Page 346 of 1394



Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag
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P
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110

110

110

110

90
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Continuing Calibration Blank (CCB) - US EPA Method  6020
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Sample Report 

QC Flag

FAILED

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

882.21700

0.15674

0.89289

0.42924

0.18797

3.24856

0.66831

2.20461

1.45705

0.38969

60578.54739

5.41202

4.56844

4.08937

124.28161

173.20709

FinalConcentration

27.79363

0.04223

1546.55790

1775618.92158

143744.61009

80.43103

2870.83522

66384.94567

176.44340

0.03135

0.17858

0.08585

0.03759

0.64971

0.13366

0.44092

0.29141

0.07794

12115.70948

1.08240

0.91369

0.81787

24.85632

34.64142

Meas Value

5.55873

0.00845

309.31158

355123.78432

28748.92202

16.08621

574.16704

13276.98913

3

2

2

2

2

2

2

2

2

2

3

3

2

2
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VialNumber 3310

Sample Name 160-34259-F-1-A SD

Data File Name 142SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.7

104.3

103.8

97.1

100.3

Lower Limit

80

80

80

80

%Recovery

113.6

105.8

109.9

105.8

107.52003750

10723512

6253734

13835108

4830100

6142917

0.23

13.29

1.24

12.41

2.18

Reference CPS

9187520

403801

10229100

262182

%RSD

1.19

12.77

0.71

10.13

0.102154021

11231354

6523710

14356049

4688990

6164048

3

2

3

2

3

CPS

10436452

427128

11243049

277289

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-1.11889

0.67276

2.30414

-0.37972

0.30794

-0.09893

0.00775

-0.55416

-0.02321

-0.03633

-3.43311

49.91958

0.00773

0.02234

-0.00852

0.00988

0.00166

-1.04614

0.04549

0.69822

0.38734

0.97551

0.18001

-0.17592

-1.61597

-0.06686

-0.05892

0.03653

-0.04476

0.02691

0.09217

-0.01519

0.01232

-0.00396

0.00031

-0.02217

-0.00093

-0.00145

-0.13732

1.99678

0.00031

0.00089

-0.00034

0.00040

0.00007

-0.04185

0.00182

0.02793

0.01549

0.03902

0.00720

-0.00704

-0.06464

-0.00267

-0.00236

0.00146

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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nogas.u

TuneStep
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

990.28583

0.46538

946.14659

938.81822

993.69426

410.21144

1709.89156

0.07575

965.01496

936.78488

1081.13782

10017.69231

961.50693

979.82410

121695.23553

9821.88327

3102.83242

61939.73759

59801.38696

1015.11357

FinalConcentration

120.19857

103.59736

1450.90360

1406159.71151

198.05717

0.09308

189.22932

187.76364

198.73885

82.04229

341.97831

0.01515

193.00299

187.35698

216.22756

2003.53846

192.30139

195.96482

24339.04711

1964.37665

620.56648

12387.94752

11960.27739

203.02271

Meas Value

24.03971

20.71947

290.18072

281231.94230

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T07:00:15-05:00

Type Sample

VialNumber 3311

Sample Name 160-34259-F-1-B MS

Data File Name 143SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 7:04 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.5

103.8

99.9

94.4

95.6

Lower Limit

80

80

80

80

%Recovery

106.0

104.1

106.2

102.8

105.92003750

10723512

6253734

13835108

4830100

6142917

1.22

6.38

0.93

5.19

1.90

Reference CPS

9187520

403801

10229100

262182

%RSD

0.19

7.34

0.81

6.17

1.252121330

10669173

6493642

13823466

4558917

5872947

3

2

3

2

3

CPS

9738343

420553

10863007

269644

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

193.32329

971.09490

989.14680

981.57031

1023.86997

1.29225

0.66170

964.99303

0.01365

0.01812

-0.69520

1029.21013

0.02829

0.03979

0.00725

0.02668

988.74463

193.70595

962.44037

984.16277

490.35151

0.32704

0.06027

0.46538

506.49735

-0.00184

0.06582

0.01891

38.66466

194.21898

197.82936

196.31406

204.77399

0.25845

0.13234

192.99861

0.00273

0.00362

-0.13904

205.84203

0.00566

0.00796

0.00145

0.00534

197.74893

38.74119

192.48807

196.83255

98.07030

0.06541

0.01205

0.09308

101.29947

-0.00037

0.01316

0.00378

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

982.67590

0.28532

938.24078

943.14183

986.71779

429.13970

1726.87876

0.07864

973.26201

940.63286

1096.89835

9985.41396

954.49465

965.89238

123686.97827

10048.89269

3168.57364

62842.13724

61939.41595

1024.88311

FinalConcentration

119.71959

103.96981

1497.94839

1426480.52023

196.53518

0.05706

187.64816

188.62837

197.34356

85.82794

345.37575

0.01573

194.65240

188.12657

219.37967

1997.08279

190.89893

193.17848

24737.39565

2009.77854

633.71473

12568.42745

12387.88319

204.97662

Meas Value

23.94392

20.79396

299.58968

285296.10405

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T07:06:49-05:00

Type Sample

VialNumber 3312

Sample Name 160-34259-F-1-C MSD

Data File Name 144SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 7:11 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.9

102.9

98.5

94.3

94.4

Lower Limit

80

80

80

80

%Recovery

103.5

102.2

103.4

101.3

103.12003750

10723512

6253734

13835108

4830100

6142917

12.51

3.64

13.20

3.28

12.05

Reference CPS

9187520

403801

10229100

262182

%RSD

8.34

3.97

11.36

4.08

8.622066290

10391318

6432391

13631201

4553899

5797007

3

2

3

2

3

CPS

9511662

412515

10581894

265643

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

210.49957

968.19361

976.95959

984.10471

1031.56962

0.31125

0.55982

971.51359

0.02071

0.00243

-0.72062

1060.58781

0.02565

0.04565

0.00831

0.02556

1008.62803

196.62638

977.37076

1007.30352

506.75851

0.11302

0.04721

0.28532

513.15675

-0.00819

0.05081

0.04390

42.09991

193.63872

195.39192

196.82094

206.31392

0.06225

0.11196

194.30272

0.00414

0.00049

-0.14412

212.11756

0.00513

0.00913

0.00166

0.00511

201.72561

39.32528

195.47415

201.46070

101.35170

0.02260

0.00944

0.05706

102.63135

-0.00164

0.01016

0.00878

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 7:11 AM on:6/14/2019Page 354 of 1394



Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

257.37174

0.34490

49.69549

913.93424

473.15397

229.99790

932.92245

0.10860

501.18786

491.89538

178.55249

2446.83529

103.03897

238.43516

111896.70053

2432.79542

7017.85856

56819.50924

54008.25725

255.43962

FinalConcentration

261.70700

25.21825

5949.49082

1356224.52182

51.47435

0.06898

9.93910

182.78685

94.63079

45.99958

186.58449

0.02172

100.23757

98.37908

35.71050

489.36706

20.60779

47.68703

22379.34011

486.55908

1403.57171

11363.90185

10801.65145

51.08792

Meas Value

52.34140

5.04365

1189.89816

271244.90436

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T07:13:23-05:00

Type Sample

VialNumber 3401

Sample Name 160-34259-F-1-A PDS

Data File Name 145SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 7:18 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.5

101.4

94.9

92.8

92.4

Lower Limit

80

80

80

80

%Recovery

100.2

102.2

103.0

102.7

103.92003750

10723512

6253734

13835108

4830100

6142917

1.94

0.99

0.63

1.52

0.65

Reference CPS

9187520

403801

10229100

262182

%RSD

0.16

1.24

1.63

2.37

1.022082610

10458278

6343378

13131410

4483621

5674557

3

2

3

2

3

CPS

9206166

412802

10534181

269316

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

102.19542

153.30308

1.23681

104.62106

51.55469

0.17583

0.84633

273.13324

0.00941

0.00888

-0.79348

154.30050

0.01658

0.06056

0.00772

0.02611

525.28445

93.59129

24.27764

105.75222

272.95271

0.05653

0.05921

0.34490

252.09985

0.01700

0.00405
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20.43908

30.66062

0.24736
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10.31094

0.03517
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0.00188
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0.06898

50.41997

0.00340

0.00081

0.00103

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193
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165

165

193

193

193

165

165

165

165

165

165
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115

115

115

165

165
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205
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Sample Report 

FAILED

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.34169

-0.03008

2.57047

3.48948

8.16945

0.48301

6306.83100

0.02853

2.66684

2.11492

1.23711

54.22135

0.05182

4.95800

926218.90552

10.18496

208.47662

269508.23338

387484.87906

2.55152

FinalConcentration

141.05917

0.00118

3298.49922

7446217.82687

0.06834

-0.00602

0.51409

0.69790

1.63389

0.09660

1261.36620

0.00571

0.53337

0.42298

0.24742

10.84427

0.01036

0.99160

185243.78110

2.03699

41.69532

53901.64668

77496.97581

0.51030

Meas Value

28.21183

0.00024

659.69984

1489243.56537

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T07:20:04-05:00

Type Sample

VialNumber 3402

Sample Name 160-34259-F-2-A

Data File Name 146SMPL.D
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FAILED

FAILED

FAILED

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

80.2

82.0

72.5

66.7

64.3

Lower Limit

80

80

80

80

%Recovery

95.2

110.2

102.8

109.3

96.32003750

10723512

6253734

13835108

4830100

6142917

3.90

1.88

3.33

2.13

2.77

Reference CPS

9187520

403801

10229100

262182

%RSD

1.09

1.31

2.66

2.20

1.041930056

8605205

5125352

10031167

3219739

3948325

3

2

3

2

3

CPS

8749864

445173

10515878

286587

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200
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5000

200

200

200

200

2000

400
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1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.17939

0.58804

2.94506

0.59434

3.07378

-0.04845

0.16329

5.71084

0.02039

0.02215

-0.61085

88.08562

0.00966

0.00218

-0.00164

0.00461

0.01523

2.84238

0.25810

1.91500

0.74112

0.34916

1.14901

-0.03008

9.29698

-0.01968

-0.01344

0.09209

0.43588

0.11761

0.58901

0.11887

0.61476

-0.00969

0.03266

1.14217

0.00408

0.00443

-0.12217

17.61712

0.00193

0.00044

-0.00033

0.00092

0.00305

0.56848

0.05162

0.38300

0.14822

0.06983

0.22980

-0.00602

1.85940

-0.00394

-0.00269

0.01842

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165
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115

115

115

165

165

72

72

72

72
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208
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118
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.07896

0.00013

0.11250

-0.03463

-0.00467

0.38339

0.77433

0.74416

0.22319

-0.26445

-32.35631

0.24943

0.56936

0.58068

0.24452

13.69506

FinalConcentration

-0.17817

0.00307

47.63918

388.40435

7.76452

7.58122

17.57384

65.75625

0.03948

0.00007

0.05625

-0.01732

-0.00233

0.19169

0.38716

0.37208

0.11160

-0.13223

-16.17815

0.12471

0.28468

0.29034

0.12226

6.84753

Meas Value

-0.08909

0.00154

23.81959

194.20217

3.88226

3.79061

8.78692

32.87813

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 089CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431159

Operator CB 7700

Acq Date Time 2019-06-14T07:26:47-05:00

Type Sample

VialNumber 3403

Sample Name MB 160-431159/1-A

Data File Name 147SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 7:31 AM on:6/14/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

100.2

Lower Limit

80

80

80

80

80

80

80

80

114.6

112.1

103.4

108.8

100.9

103.6

2003750

10723512

6253734

13835108

4830100

6142917

4.91

1.98

5.12

2.32

6.00

Reference CPS

9187520

403801

10229100

262182

6806518

13964450

5006299

6155446

%RSD

5.19

0.91

6.21

1.43

5.64

3

2

3

CPS

10446201

442607

10782981

300591

2245717

11086148

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

113.7

109.6

105.4

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.01169

0.03389

-0.29808

0.09868

0.13140

0.37231

0.11142

0.00136

0.00913

-0.01921

0.03374

2.16663

-0.00045

0.00000

0.07603

0.26760

0.00200

0.00806

0.00085

-0.00184

-0.00085

0.08336

0.01707

16.78069

0.04761

-0.03463

0.25357

-0.00706

0.00584

0.01694

-0.14904

0.04934

0.06570

0.18616

0.05571

0.00068

0.00457

-0.00960

0.01687

1.08331

-0.00023

0.00000

0.03801

0.13380

0.00100

0.00403

0.00043

-0.00092

-0.00043

0.04168

0.00854

8.39035

0.02381

-0.01732

0.12678

-0.00353

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140
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111
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101
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

901.19246

49.51241

902.61490

906.42439

892.98198

421.20159

934.59730

0.08812

904.60092

895.91131

857.82983

9322.45552

899.00899

873.55505

9215.62544

9550.84978

926.09876

9095.17822

10046.29951

953.77257

FinalConcentration

94.25322

96.01727

222.82609

9365.90159

450.59623

24.75620

451.30745

453.21220

446.49099

210.60080

467.29865

0.04406

452.30046

447.95566

428.91492

4661.22776

449.50449

436.77753

4607.81272

4775.42489

463.04938

4547.58911

5023.14975

476.88628

Meas Value

47.12661

48.00863

111.41305

4682.95080

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T07:33:29-05:00

Type Sample

VialNumber 3404

Sample Name LCS 160-431159/2-A

Data File Name 148SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.8

110.7

105.4

105.8

104.1

Lower Limit

80

80

80

80

%Recovery

111.8

102.9

105.2

107.1

110.72003750

10723512

6253734

13835108

4830100

6142917

1.74

1.54

1.21

1.84

0.73

Reference CPS

9187520

403801

10229100

262182

%RSD

1.53

1.78

1.04

2.10

1.832217753

11344832

6925100

14576596

5111933

6392536

3

2

3

2

3

CPS

10274848

415567

10759962

280738

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

195.40160

977.67258

944.73406

955.44075

991.89067

102.75886

88.28159

905.95364

0.01984

0.20783

1.19278

963.32452

0.02367

0.03606

0.00681

0.01483

954.14890

183.45646

901.96578

978.67563

464.18777

92.49514

0.02646

49.51241

454.50394

-0.00190

0.06296

0.01635

97.70080

488.83629

472.36703

477.72038

495.94533

51.37943

44.14079

452.97682

0.00992

0.10392

0.59639

481.66226

0.01183

0.01803

0.00341

0.00741

477.07445

91.72823

450.98289

489.33782

232.09388

46.24757

0.01323

24.75620

227.25197

-0.00095

0.03148

0.00818

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181
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197
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

FAILED

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

112.6

101.1

122.8

138.4

108.1

105.6

97.8

116.9

111.6

105.7

110.0

110.9

110.4

125.4

113.3

115.3

113.1

101.7

115.4

92.3

108.4

%Recovery

96.5

140.6

106.1

215.3

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.63011

25.26901

6.14204

1.38407

21.62488

10.55904

4.88912

5.84282

5.57792

10.57031

10.99555

2.21789

55.19184

2.50774

5.66481

57.64683

56.56401

101.65505

115.39065

92.32989

5.42190

Meas Value

4.82501

0.70307

106.09215

107.66477

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T07:40:04-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1745115

Data File Name 149LCCV.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120
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12080

80

80

80

80

80

107.7

106.9

105.5

105.3

107.1

Lower Limit

80

80

80
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%Recovery

114.1

99.8

106.8

101.4

107.02003750

10723512

6253734

13835108

4830100

6142917

0.52

7.12

0.87

5.87

2.40

Reference CPS

9187520

403801

10229100

262182

%RSD

1.56

5.04

0.84

2.26
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11546918

6683182

14591417

5085643
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3

2

3

2

3

CPS

10479319

402828

10925706

265924

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

FAILED

QC ISTD Table

FAILED

FAILED

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80
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131.6

116.3

118.0

127.0

106.4

105.2

97.8

169.5

110.4

108.0

104.5

120.7

113.9

112.8

115.1

108.2

107.4

100.2

149.1

125.1

119.5

95.3

112.1

122.8

108.3

116.2

112.0

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.63161

3.49010

23.59479

2.53952

1.06355

10.51920

9.77997

8.47652

11.03956

1.07983

5.22537

2.41303

2.27876

11.28413

2.30257

2.16342

10.73743

2.00487

0.74551

2.50103

5.97486

9.53430

1.12081

6.14204

10.82828

11.62157

0.55995

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72
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72

72

205
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209

232

238

178
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185
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197
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139
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Tl
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W
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

104.8

105.7

99.4

104.8

100.0

100.5

94.2

98.8

106.5

112.1

113.7

99.7

99.6

102.1

100.6

108.3

107.8

107.8

112.2

100.2

102.6

%Recovery

97.7

98.7

99.9

109.1

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

104.84884

52.85777

49.69401

104.76313

100.03191

100.46396

47.08219

98.75902

106.51607

112.05157

113.67511

99.69852

2490.96261

102.08405

100.63144

2706.69846

2695.94016

2694.29251

2806.19679

2504.39841

102.55660

Meas Value

97.69490

98.73202

199.73605

2726.74872

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T07:46:45-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1745116

Data File Name 150_CCV.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.6

99.2

103.0

96.7

103.1

Lower Limit

80

80

80

80

%Recovery

105.9

89.6

102.8

99.7

106.72003750

10723512

6253734

13835108

4830100

6142917

0.60

13.89

0.69

12.51

0.44

Reference CPS

9187520

403801

10229100

262182

%RSD

0.76

13.01

0.60

3.35

0.502137230

11110342

6205845

14250264

4672347

6332915

3

2

3

2

3

CPS

9734150

361791

10513834

261278

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf
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W

Re

Pt

Au
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Ce
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Ag

Cd
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Ru
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90
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90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

104.5

102.0

107.3

98.7

98.6

110.8

104.5

108.9

101.7

104.8

99.4

105.5

108.1

107.3

108.9

106.5

103.8

100.7

99.8

100.8

105.1

104.5

112.3

99.4

101.2

102.3

100.8

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.89869

102.00542

107.28964

98.70297

98.60275

110.80378

104.54140

108.88914

101.68964

10.47813

99.43580

105.46212

108.09292

107.26498

108.94307

106.52954

103.78514

20.14766

99.84490

100.80503

52.53494

104.54115

112.30235

49.69401

101.17448

102.29269

10.07790

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2
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193
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193
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165

165

193
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165

165

115
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72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62
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16.58

2.36
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2

0.424
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QC High
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0.7

20
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ug/l

ug/l
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02442

0.17839

-0.00202

0.05695

0.05000

-0.08328

-0.00064

0.00017

0.01279

-0.00538

-0.05375

-0.02574

-0.00390

-0.00234

0.09524

0.05212

-1.17481

1.58305

-22.39685

0.01455

Meas Value

-0.19848

0.00424

11.03362

28.45986

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3
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3

3

3
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72
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45

45

45

45
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6

6

6

45
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66
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78

88

89

51

52

55

57
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39

44

47

m/z

7

9
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Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al
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K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T07:53:23-05:00

Type CCB

VialNumber 4

Sample Name CCB 1735290

Data File Name 151_CCB.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.4

105.3

102.5

101.6

103.4

Lower Limit

80

80

80

80

%Recovery

109.4

102.9

104.5

107.8

104.82003750

10723512

6253734

13835108

4830100

6142917

4.61

4.61

5.27

4.81

5.07

Reference CPS

9187520

403801

10229100

262182

%RSD

0.88

3.79

6.25

0.65

2.412098980

11199131

6586144

14187036
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3

2

3

2

3

CPS
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415643
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Tune Step

3

2

3

2
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193
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In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072
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4.62

2

2
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0.08
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ug/l
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ug/l
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ug/l
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0.00017
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0.00001
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3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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193
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

26.96295

4.70331

747.35164

892.04443

19.40550

53.42214

91.67201

153.56799

459.06693

564.44177

5063.35486

287068.73281

173.86778

438.42738

101632.67257

157568.61943

1391.49818

53300.48044

19064.59004

9592.57065

FinalConcentration

138.62055

13.47705

57.90352

6628.62135

5.39259

0.94066

149.47033

178.40889

3.88110

10.68443

18.33440

30.71360

91.81339

112.88835

1012.67097

57413.74656

34.77356

87.68548

20326.53451

31513.72389

278.29964

10660.09609

3812.91801

1918.51413

Meas Value

27.72411

2.69541

11.58070

1325.72427

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9
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Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg
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P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T08:00:07-05:00

Type Sample

VialNumber 3405

Sample Name 160-34372-A-1-B

Data File Name 152SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.1

109.6

102.4

104.6

100.3

Lower Limit

80

80

80

80

%Recovery

100.4

108.2

107.1

107.5

106.42003750

10723512

6253734

13835108

4830100

6142917

1.40

6.08

1.82

5.34

1.11

Reference CPS

9187520

403801

10229100

262182

%RSD

1.15

5.68

0.84

3.36

0.762132593

10840032

6853933

14165255

5054049

6160093

3

2

3

2

3

CPS

9221803

436986

10951579

281771

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

6.88743

102.97662

2.21297

195.55747

25.32308

1.40919

0.20748

4.89477

0.00430

0.04529

-0.06175

890.78705

443.50389

805.69216

123.61545

433.04083

92.64413

1.37470

2.79151

27.61026

0.41178

0.16489

66.71494

4.70331

2.71293

-0.01633

-0.00143

0.08070

1.37749

20.59532

0.44259

39.11149

5.06462

0.28184

0.04150

0.97895

0.00086

0.00906

-0.01235

178.15741

88.70078

161.13843

24.72309

86.60817

18.52883

0.27494

0.55830

5.52205

0.08236

0.03298

13.34299

0.94066

0.54259

-0.00327

-0.00029

0.01614

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165
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208

209

232

238

178

181
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185

195

197
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139
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147
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125
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105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 8:05 AM on:6/14/2019Page 362 of 1394



Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

44.92480

8.27300

928.96820

878.04955

56.73906

32.48099

199.59505

120.93835

625.14745

387.64931

3505.64276

290700.81841

660.60756

403.24378

151307.14555

156270.91693

3440.49609

34287.40565

137939.63076

7478.96754

FinalConcentration

176.40369

9.51522

337.13785

3290.87286

8.98496

1.65460

185.79364

175.60991

11.34781

6.49620

39.91901

24.18767

125.02949

77.52986

701.12855

58140.16368

132.12151

80.64876

30261.42911

31254.18339

688.09922

6857.48113

27587.92615

1495.79351

Meas Value

35.28074

1.90304

67.42757

658.17457

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T08:06:46-05:00

Type Sample

VialNumber 3406

Sample Name 160-34372-A-2-B

Data File Name 153SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.8

106.1

99.6

99.4

97.7

Lower Limit

80

80

80

80

%Recovery

97.9

103.6

105.2

100.9

103.52003750

10723512

6253734

13835108

4830100

6142917

8.02

1.63

7.73

0.65

9.21

Reference CPS

9187520

403801

10229100

262182

%RSD

5.36

0.77

9.12

1.73

6.532073668

10595807

6634112

13782037

4800880

6004122

3

2

3

2

3

CPS

8993049

418348

10760209

264475

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

4.00427

120.35815

1.80912

70.75858

12.19775

1.68194

0.17704

2.77654

0.00311

0.04784

-0.51805

721.01105

263.59526

470.87864

66.35198

235.44736

48.38844

0.58183

1.10788

53.25010

0.85277

0.48466

39.26111

8.27300

5.50264

-0.00984

0.00593

0.09976

0.80085

24.07163

0.36182

14.15172

2.43955

0.33639

0.03541

0.55531

0.00062

0.00957

-0.10361

144.20221

52.71905

94.17573

13.27040

47.08947

9.67769

0.11637

0.22158

10.65002

0.17055

0.09693

7.85222

1.65460

1.10053

-0.00197

0.00119

0.01995

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72
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205

208
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232

238
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181
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185

195

197

137

139
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146

147
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105
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

31.62008

6.28633

576.31830

816.53217

38.08869

55.68619

84.65404

194.93213

628.32328

615.31685

3302.60011

337567.43147

257.25459

449.75627

100730.22034

202465.61805

2302.73878

43828.42268

13799.71410

6251.32539

FinalConcentration

152.00417

15.77351

30.89326

3815.09316

6.32402

1.25727

115.26366

163.30643

7.61774

11.13724

16.93081

38.98643

125.66466

123.06337

660.52002

67513.48629

51.45092

89.95125

20146.04407

40493.12361

460.54776

8765.68454

2759.94282

1250.26508

Meas Value

30.40083

3.15470

6.17865

763.01863

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T08:13:24-05:00

Type Sample

VialNumber 3407

Sample Name 160-34372-A-3-D

Data File Name 154SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.1

98.8

97.0

92.8

95.9

Lower Limit

80

80

80

80

%Recovery

95.3

98.2

103.4

99.1

102.12003750

10723512

6253734

13835108

4830100

6142917

15.70

5.18

14.41

5.78

14.01

Reference CPS

9187520

403801

10229100

262182

%RSD

9.88

6.19

13.30

1.69

10.132045771

10309889

6175851

13424674

4481786

5888058

3

2

3

2

3

CPS

8758503

396396

10580953

259926

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

5.27417

96.79230

1.94558

142.46933

22.36521

0.98037

0.02226

0.06750

0.00645

0.02799

-0.70494

844.15154

473.92172

921.64440

128.61126

455.88261

96.39232

0.17961

0.78819

20.06592

0.41142

0.23291

46.53499

6.28633

7.36536

0.00507

-0.01015

0.07895

1.05483

19.35846

0.38912

28.49387

4.47304

0.19607

0.00445

0.01350

0.00129

0.00560

-0.14099

168.83031

94.78434

184.32888

25.72225

91.17652

19.27846

0.03592

0.15764

4.01318

0.08228

0.04658

9.30700

1.25727

1.47307

0.00101

-0.00203

0.01579

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

31.20030

6.13439

521.19958

816.57743

36.65082

45.25326

84.71738

187.60228

642.16198

636.81457

3511.89179

332034.64382

253.90754

345.77030

104963.71987

211259.77665

2543.04702

49888.33427

14854.64042

6789.72148

FinalConcentration

149.55239

15.22775

99.73681

3964.00021

1.24801

0.24538

20.84798

32.66310

1.46603

1.81013

3.38870

7.50409

25.68648

25.47258

140.47567

13281.38575

10.15630

13.83081

4198.54879

8450.39107

101.72188

1995.53337

594.18562

271.58886

Meas Value

5.98210

0.60911

3.98947

158.56001

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 25

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T08:20:03-05:00

Type Sample

VialNumber 3408

Sample Name 160-34372-A-3-D SD

Data File Name 155SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 8:25 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.8

104.0

102.1

99.0

100.3

Lower Limit

80

80

80

80

%Recovery

102.9

101.5

105.9

110.5

105.82003750

10723512

6253734

13835108

4830100

6142917

1.22

11.82

1.37

11.25

1.25

Reference CPS

9187520

403801

10229100

262182

%RSD

1.62

10.94

0.74

15.01

0.412119966

11126862

6505672

14120838

4782278

6158557

3

2

3

2

3

CPS

9450504

409668

10834147

289682

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

4.17128

90.60985

1.64513

152.23961

21.59230

1.04096

-0.14291

-8.87760

-0.02435

0.13610

-3.70668

824.13086

522.48043

1037.90524

132.05793

464.41002

92.32301

-0.64580

0.89803

19.42458

0.32561

1.86428

48.22817

6.13439

1.48569

-0.10850

-0.05412

0.03718

0.16685

3.62439

0.06581

6.08958

0.86369

0.04164

-0.00572

-0.35510

-0.00097

0.00544

-0.14827

32.96523

20.89922

41.51621

5.28232

18.57640

3.69292

-0.02583

0.03592

0.77698

0.01302

0.07457

1.92913

0.24538

0.05943

-0.00434

-0.00216

0.00149

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u
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TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

905.41603

18.95523

1320.49874

1490.78489

921.73534

454.66531

1033.41345

99.54751

1335.66833

1194.14404

2764.33593

259704.01003

1025.28019

1304.50090

76565.49448

227458.43586

2772.12697

39723.11268

19870.48824

6308.48649

FinalConcentration

226.44315

115.50839

221.99126

11640.20673

181.08321

3.79105

264.09975

298.15698

184.34707

90.93306

206.68269

19.90950

267.13367

238.82881

552.86719

51940.80201

205.05604

260.90018

15313.09890

45491.68717

554.42539

7944.62254

3974.09765

1261.69730

Meas Value

45.28863

23.10168

44.39825

2328.04135

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T08:26:43-05:00

Type Sample

VialNumber 3409

Sample Name 160-34372-A-3-E MS

Data File Name 156SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 8:31 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.7

105.2

101.8

101.3

99.3

Lower Limit

80

80

80

80

%Recovery

101.7

106.2

106.0

104.0

104.12003750

10723512

6253734

13835108

4830100

6142917

1.92

11.30

0.78

11.15

0.81

Reference CPS

9187520

403801

10229100

262182

%RSD

0.77

11.41

0.91

9.50

1.232086675

10800983

6577581

14086039

4894643

6097467

3

2

3

2

3

CPS

9345348

428917

10839103

272545

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

197.38097

1039.66983

941.47364

1042.86710

1002.47299

97.07439

11.96103

619.45109

0.01994

0.17550

-0.47296

1655.95258

270.17891

789.89407

67.18598

237.12032

1004.37980

197.38647

976.50321

940.58949

253.84694

91.70837

34.94035

18.95523

489.03087

-0.00554

0.06022

0.07355

39.47619

207.93397

188.29473

208.57342

200.49460

19.41488

2.39221

123.89022

0.00399

0.03510

-0.09459

331.19052

54.03578

157.97881

13.43720

47.42406

200.87596

39.47729

195.30064

188.11790

50.76939

18.34167

6.98807

3.79105

97.80617

-0.00111

0.01204

0.01471

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

924.36058

18.08272

1271.67434

1462.10981

935.86403

479.55234

1086.26176

121.15787

1315.85926

1203.43009

3126.06112

254538.03315

1042.94029

1171.14392

72223.49958

216325.82246

2740.95489

36401.92384

20108.08795

5967.22270

FinalConcentration

230.18076

121.24549

220.41872

11311.64589

184.87212

3.61654

254.33487

292.42196

187.17281

95.91047

217.25235

24.23157

263.17185

240.68602

625.21222

50907.60663

208.58806

234.22878

14444.69992

43265.16449

548.19098

7280.38477

4021.61759

1193.44454

Meas Value

46.03615

24.24910

44.08374

2262.32918

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T08:33:15-05:00

Type Sample

VialNumber 3410

Sample Name 160-34372-A-3-F MSD

Data File Name 157SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 8:37 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.8

109.5

96.0

104.7

95.4

Lower Limit

80

80

80

80

%Recovery

99.4

107.2

100.0

104.5

100.12003750

10723512

6253734

13835108

4830100

6142917

9.13

7.16

8.85

7.24

7.15

Reference CPS

9187520

403801

10229100

262182

%RSD

5.21

4.51

7.74

3.63

6.762004999

10167188

6849488

13278533

5055928

5860313

3

2

3

2

3

CPS

9132018

432760

10225496

273948

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

214.47685

1110.01070

951.36567

1131.66819

1084.12816

94.90031

5.19447

634.46989

0.01901

0.16673

-0.56720

1801.80594

294.28448

565.62431

71.20956

249.98931

1105.18139

215.48044

1064.73285

1037.44979

278.05541

88.96127

29.16528

18.08272

521.60018

-0.00751

0.06653

0.09016

42.89537

222.00214

190.27313

226.33364

216.82563

18.98006

1.03889

126.89398

0.00380

0.03335

-0.11344

360.36119

58.85690

113.12486

14.24191

49.99786

221.03628

43.09609

212.94657

207.48996

55.61108

17.79225

5.83306

3.61654

104.32004

-0.00150

0.01331

0.01803

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

297.87139

1073.77003

574.27257

1766.86011

513.55350

275.12090

314.40350

193.77627

1045.49397

1027.61897

3405.05753

339470.75797

364.43887

596.61570

99250.33453

197620.13792

6994.91467

47350.85593

17583.49615

6144.86649

FinalConcentration

380.35345

39.83615

4733.96353

5755.21055

59.57428

214.75401

114.85451

353.37202

102.71070

55.02418

62.88070

38.75525

209.09879

205.52379

681.01151

67894.15159

72.88777

119.32314

19850.06691

39524.02758

1398.98293

9470.17119

3516.69923

1228.97330

Meas Value

76.07069

7.96723

946.79271

1151.04211

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T08:39:48-05:00

Type Sample

VialNumber 3411

Sample Name 160-34372-A-3-D PDS

Data File Name 158SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 8:45 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.0

98.7

99.3

93.9

98.9

Lower Limit

80

80

80

80

%Recovery

97.3

96.9

104.9

95.6

103.62003750

10723512

6253734

13835108

4830100

6142917

0.67

13.27

0.36

12.80

1.10

Reference CPS

9187520

403801

10229100

262182

%RSD

1.75

14.00

0.47

9.70

0.692075843

10616829

6173996

13745168

4533879

6076021

3

2

3

2

3

CPS

8935444

391293

10726529

250604

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

109.59974

237.50413

2.62807

227.76223

72.65970

528.39150

419.56556

272.98032

0.01666

0.84181

4.67454

876.04514

462.51840

890.13615

125.93974

451.47434

595.69135

96.92463

24.83234

122.82312

268.59799

473.60498

45.42456

1073.77003

255.33787

0.01618

0.00939

0.07191

21.91995

47.50083

0.52561

45.55245

14.53194

105.67830

83.91311

54.59606

0.00333

0.16836

0.93491

175.20903

92.50368

178.02723

25.18795

90.29487

119.13827

19.38493

4.96647

24.56462

53.71960

94.72100

9.08491

214.75401

51.06757

0.00324

0.00188

0.01438

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

32.09947

13.40550

562.11475

674.86166

34.99371

50.80226

105.91685

173.87209

618.50314

426.35034

2991.08411

293847.26661

145.37103

263.47154

90677.00061

211544.82522

2751.93539

37014.43656

18970.89654

5916.39257

FinalConcentration

147.44551

17.99376

97.53046

3654.83922

6.41989

2.68110

112.42295

134.97233

6.99874

10.16045

21.18337

34.77442

123.70063

85.27007

598.21682

58769.45332

29.07421

52.69431

18135.40012

42308.96504

550.38708

7402.88731

3794.17931

1183.27851

Meas Value

29.48910

3.59875

19.50609

730.96784

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T08:46:22-05:00

Type Sample

VialNumber 3412

Sample Name 160-34372-A-4-B

Data File Name 159SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 8:51 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.6

101.6

97.0

96.2

94.5

Lower Limit

80

80

80

80

%Recovery

94.7

100.7

102.9

102.0

103.02003750

10723512

6253734

13835108

4830100

6142917

2.91

3.71

1.92

3.86

2.49

Reference CPS

9187520

403801

10229100

262182

%RSD

1.99

3.18

2.76

4.37

3.302063551

10249327

6353345

13425876

4647192

5806121

3

2

3

2

3

CPS

8700406

406827

10529882

267386

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

5.39948

96.32578

2.19702

135.28541

24.39505

1.24184

0.76401

6.18201

0.00325

0.07467

-0.78221

893.36300

398.80144

803.47900

107.18753

380.75080

79.99108

3.03993

0.74984

26.26304

0.54484

0.74859

40.51360

13.40550

8.59609

-0.01949

-0.00702

0.10240

1.07990

19.26516

0.43940

27.05708

4.87901

0.24837

0.15280

1.23640

0.00065

0.01493

-0.15644

178.67260

79.76029

160.69580

21.43751

76.15016

15.99822

0.60799

0.14997

5.25261

0.10897

0.14972

8.10272

2.68110

1.71922

-0.00390

-0.00140

0.02048

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

38.78428

11.63946

506.38196

985.61060

30.38844

63.38766

84.71353

205.31270

532.56419

453.59520

3125.61002

321228.76070

186.44789

398.01563

107222.21644

186314.38230

2907.46592

61671.25993

15656.64554

8888.46727

FinalConcentration

190.61480

15.25099

57.26123

3830.77518

7.75686

2.32789

101.27639

197.12212

6.07769

12.67753

16.94271

41.06254

106.51284

90.71904

625.12200

64245.75214

37.28958

79.60313

21444.44329

37262.87646

581.49318

12334.25199

3131.32911

1777.69345

Meas Value

38.12296

3.05020

11.45225

766.15504

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T08:53:00-05:00

Type Sample

VialNumber 3501

Sample Name 160-34372-A-5-B

Data File Name 160SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 8:57 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.5

104.3

101.9

98.1

98.7

Lower Limit

80

80

80

80

%Recovery

100.4

101.2

106.0

103.6

106.42003750

10723512

6253734

13835108

4830100

6142917

0.77

0.93

0.93

2.01

0.87

Reference CPS

9187520

403801

10229100

262182

%RSD

0.41

1.61

1.21

3.26

0.712131826

10672061

6524876

14093075

4740042

6065652

3

2

3

2

3

CPS

9221274

408552

10846895

271528

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

8.06003

109.38962

1.53820

132.05976

22.69779

1.30336

0.35181

4.47501

0.00813

0.06108

-0.77681

730.81248

533.70984

920.77439

144.11540

504.21910

101.56188

0.89639

0.77661

25.98038

0.51207

0.44017

75.14360

11.63946

38.98217

-0.01677

-0.00464

0.10352

1.61201

21.87792

0.30764

26.41195

4.53956

0.26067

0.07036

0.89500

0.00163

0.01222

-0.15536

146.16250

106.74197

184.15488

28.82308

100.84382

20.31238

0.17928

0.15532

5.19608

0.10241

0.08803

15.02872

2.32789

7.79643

-0.00335

-0.00093

0.02070

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

39.30873

8.96425

565.97123

693.05253

28.34639

52.78072

117.70462

190.99821

608.25519

516.89856

4140.86874

321558.16537

214.24102

544.12953

92831.03162

205145.97849

2822.07032

42556.37795

15702.64824

6164.97240

FinalConcentration

171.31691

17.09956

56.71084

4059.56153

7.86175

1.79285

113.19425

138.61051

5.66928

10.55614

23.54092

38.19964

121.65104

103.37971

828.17375

64311.63307

42.84820

108.82591

18566.20632

41029.19570

564.41406

8511.27559

3140.52965

1232.99448

Meas Value

34.26338

3.41991

11.34217

811.91231

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB.D

Acq Date Time 2019-06-14T08:59:37-05:00

Type Sample

VialNumber 3502

Sample Name 160-34372-A-6-B

Data File Name 161SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3.B

Page 1 of 1 Printed at: 9:04 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.8

103.8

102.3

97.2

100.8

Lower Limit

80

80

80

80

%Recovery

102.5

99.4

107.1

105.5

106.02003750

10723512

6253734

13835108

4830100

6142917

0.92

9.79

0.54

10.91

1.67

Reference CPS

9187520

403801

10229100

262182

%RSD

0.53

11.34

1.59

7.82

1.522124133

10704944

6489264

14147373

4693030

6191286

3

2

3

2

3

CPS

9417419

401490

10953399

276501

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

5.43558

107.51820

1.92666

150.20086

28.12899

1.25883

0.23546

5.04278

0.00250

0.04385

-0.79939

816.59679

483.54749

1147.63312

131.99540

469.24403

95.41443

0.41725

1.03843

23.33888

0.53275

0.74771

46.84145

8.96425

23.83041

-0.00252

-0.00294

0.12668

1.08712

21.50364

0.38533

30.04017

5.62580

0.25177

0.04709

1.00856

0.00050

0.00877

-0.15988

163.31936

96.70950

229.52662

26.39908

93.84881

19.08289

0.08345

0.20769

4.66778

0.10655

0.14954

9.36829

1.79285

4.76608

-0.00050

-0.00059

0.02534

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00913

0.10543

-0.03665

0.03673

-0.00605

-0.19527

-0.00107

-0.00034

-0.00937

-0.00395

-0.03586

0.45494

-0.00545

0.00546

0.12467

0.25813

-0.50671

-1.07212

-35.98875

-0.00368

Meas Value

0.08446

0.00362

4.07502

-5.48362

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB_061319B3.D

Acq Date Time 2019-06-14T09:57:27-05:00

Type CCB

VialNumber 4

Sample Name CCB 1735290

Data File Name 001_CCB.D

DataPath C:\ICPMH\1\DATA\061319B3a.b

Page 1 of 1 Printed at: 10:02 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.3

104.1

102.5

98.3

101.1

Lower Limit

80

80

80

80

%Recovery

99.1

105.9

104.9

109.5

106.32003750

10723512

6253734

13835108

4830100

6142917

0.28

8.49

0.99

7.96

1.87

Reference CPS

9187520

403801

10229100

262182

%RSD

0.39

7.70

0.55

1.71

0.082129827

11295251

6509269

14177032

4749905

6209149

3

2

3

2

3

CPS

9108506

427793

10725485

286982

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.02654

-0.02688

-0.01798

0.02438

0.00082

0.01033

0.01252

-0.08144

0.00003

0.00146

0.07173

-0.00388

0.00017

-0.00005

-0.00004

-0.00070

0.00088

0.07963

0.00012

-0.00137

-0.00243

0.05816

0.00928

0.10543

-0.13747

-0.00059

-0.00133

-0.00089

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

35.23825

8.71309

576.51027

764.19809

36.52651

60.85773

86.01483

198.85444

651.32399

598.69120

2502.66168

341670.52749

166.06114

366.66833

102694.44055

197311.33435

2733.00496

46012.76591

12385.44405

7098.79425

FinalConcentration

156.69228

17.73414

9.57865

3789.73641

7.04765

1.74262

115.30205

152.83962

7.30530

12.17155

17.20297

39.77089

130.26480

119.73824

500.53234

68334.10550

33.21223

73.33367

20538.88811

39462.26687

546.60099

9202.55318

2477.08881

1419.75885

Meas Value

31.33846

3.54683

1.91573

757.94728

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB_061319B3.D

Acq Date Time 2019-06-14T10:04:10-05:00

Type Sample

VialNumber 3503

Sample Name 160-34372-A-7-B

Data File Name 002SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3a.b

Page 1 of 1 Printed at: 10:09 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.3

105.9

99.4

99.5

96.3

Lower Limit

80

80

80

80

%Recovery

97.3

104.4

104.9

108.1

104.52003750

10723512

6253734

13835108

4830100

6142917

0.73

5.87

1.16

5.99

0.83

Reference CPS

9187520

403801

10229100

262182

%RSD

1.27

6.08

0.41

2.76

0.262093440

10321477

6621973

13748540

4806017

5917259

3

2

3

2

3

CPS

8941552

421634

10732513

283453

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

6.03324

114.03717

1.85170

161.51030

28.63051

1.62966

0.10015

-0.92983

0.00968

0.03934

-0.64721

938.20726

545.33375

1093.08570

144.16837

509.15530

108.14268

0.54036

0.90126

25.87807

0.38934

0.71147

50.27330

8.71309

9.21961

-0.01158
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

60.43346

10.38330

498.73170

1101.61118

60.79932

63.68606

94.61314

255.18643

1071.97187

1008.10771

4830.78820

608319.56468

274.25312

440.12805

133955.56341

249780.16837

11804.09415

53962.92438

16040.42106

8585.29306

FinalConcentration

253.89889

57.68011

9.83622

3136.23702

12.08669

2.07666

99.74634

220.32224

12.15986

12.73721

18.92263

51.03729

214.39437

201.62154

966.15764

121663.91294

54.85062

88.02561

26791.11268

49956.03367

2360.81883

10792.58488

3208.08421

1717.05861

Meas Value

50.77978

11.53602

1.96724

627.24740

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB_061319B3.D

Acq Date Time 2019-06-14T10:10:48-05:00

Type Sample

VialNumber 3504

Sample Name 160-34372-A-8-B

Data File Name 003SMPL.D

DataPath C:\ICPMH\1\DATA\061319B3a.b

Page 1 of 1 Printed at: 10:15 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120
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120
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12080

80

80

80

80

80

96.7

104.6

99.3

96.9

93.1

Lower Limit

80

80

80
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%Recovery

95.4

109.8

111.3

112.2

107.62003750

10723512

6253734

13835108

4830100

6142917

1.78

11.88

1.50

7.80

1.39

Reference CPS

9187520

403801

10229100

262182

%RSD

0.72

10.15

0.56

9.60

0.902155302

10367385

6541203

13741493

4680461

5720605

3

2

3

2

3

CPS

8763262

443568

11386414

294081

Tune Step

3

2

3

2
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115
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193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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45
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb
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Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd
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5000
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2000
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200

200
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200
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2000

400
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2000
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20

ug/l

ug/l
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

7.36605
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2.93961

301.33388

91.21207

1.89688

0.14987

-1.24340

0.01175

0.03015

-0.69952
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0.00235
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-0.13990
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0.20950
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2.07666
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

109.9

97.4

98.9

135.5

105.0

105.3

93.7

114.9

108.8

109.7

114.8

110.4

110.6

123.3

111.8

117.4

118.2

109.1

115.9

70.8

108.3

%Recovery

105.4

148.8

94.9

98.7

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.49476

24.35787

4.94720

1.35505

21.00725

10.52723

4.68395

5.74557

5.44244

10.97140

11.47980

2.20758

55.29321

2.46595

5.58756

58.71092

59.11622

109.09355

115.87614

70.81829

5.41569

Meas Value

5.27102

0.74376

94.88161

49.35781

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB_061319B3.D

Acq Date Time 2019-06-14T10:17:27-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1745115

Data File Name 004LCCV.D

DataPath C:\ICPMH\1\DATA\061319B3a.b
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.3

97.5

100.1

94.1

101.8

Lower Limit

80

80

80

80

%Recovery

98.5

92.1

101.1

100.1

103.72003750

10723512

6253734

13835108

4830100

6142917

1.11

12.03

1.38

10.20

1.47

Reference CPS

9187520

403801

10229100

262182

%RSD

2.41

10.45

0.67

5.78

0.972077170

10966765

6095922

13847732

4547110

6251340

3

2

3

2

3

CPS

9052775

371955

10343519

262452

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80
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80

80

80

80

80

80

80

80

105.3

114.4

126.6

114.4

108.8

113.3

95.5

101.3

108.3

114.3

105.8

119.6

121.0

120.5

122.0

115.1

108.7

56.8

149.4

120.1

113.9

118.5

123.9

98.9

106.7

113.3
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2

3
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2

1
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5
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1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10
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0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.10525

3.43322

25.31003

2.28883

1.08829

11.33256

9.54541

5.06441

10.82995

1.14268

5.29098

2.39287

2.41989

12.05389

2.44091

2.30113

10.87257

1.13589

0.74687

2.40283

5.69397

11.84941

1.23943
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10.67269
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0.52962
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2
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

99.7

98.6

98.1

99.3

94.3

95.8

91.7

98.4

100.3

98.5

98.7

92.8

94.4

94.3

95.7

90.9

92.1

94.3

98.0

99.3

102.5

%Recovery

98.9

102.4

99.7

91.2

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

99.68845

49.30400

49.06891

99.26327

94.33426

95.76080

45.83390

98.36145

100.25311

98.51204

98.74063

92.80641

2360.54131

94.33323

95.68223

2271.39250

2302.44050

2358.15199

2449.90680

2482.46579

102.51589

Meas Value

98.93998

102.44604

199.33808

2279.86822

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB_061319B3.D

Acq Date Time 2019-06-14T10:24:08-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1745116

Data File Name 005_CCV.D

DataPath C:\ICPMH\1\DATA\061319B3a.b
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.4

110.9

104.4

105.4

103.0

Lower Limit

80

80

80

80

%Recovery

101.0

102.3

104.0

104.8

107.82003750

10723512

6253734

13835108

4830100

6142917

1.31

14.76

0.79

14.27

1.01

Reference CPS

9187520

403801

10229100

262182

%RSD

1.61

15.31

0.94

9.90

0.542159892

11302003

6937577

14444309

5091104

6326036

3

2

3

2

3

CPS

9278215

412962

10634281

274816

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

104.0

102.6

97.4

99.3

100.1

97.6

90.7

93.5

101.4

95.7

99.8

106.4

96.2

96.5

97.1

94.6

104.3

100.7

100.3

99.1

105.0

94.6

101.7

98.1

96.2

96.4

95.9

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.79246

102.60700

97.38560

99.28125

100.08403

97.56647

90.74414

93.50261

101.38894

9.57176

99.76917

106.35304

96.15070

96.49044

97.10486

94.62656

104.28833

20.14063

100.34395

99.05995

52.49453

94.55115

101.74299

49.06891

96.22948

96.44559

9.59426

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00971

0.25468

-0.03265

0.05637

-0.00601

-0.06373

-0.00026

0.00041

-0.02749

0.00192

-0.03174

1.05472

-0.00428

-0.00429

0.19476

0.37895

-0.30715

-8.47176

-43.54503

0.04032

Meas Value

-0.09971

0.00505

6.82097

-10.98611

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 089CALB_061319B3.D

Acq Date Time 2019-06-14T10:30:47-05:00

Type CCB

VialNumber 4

Sample Name CCB 1735290

Data File Name 006_CCB.D

DataPath C:\ICPMH\1\DATA\061319B3a.b

Page 1 of 1 Printed at: 10:36 AM on:6/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.9

107.4

98.1

105.0

100.1

Lower Limit

80

80

80

80

%Recovery

98.4

105.5

98.8

108.3

101.52003750

10723512

6253734

13835108

4830100

6142917

11.04

0.63

11.66

0.75

9.07

Reference CPS

9187520

403801

10229100

262182

%RSD

5.36

1.37

12.23

2.08

6.372033189

10815639

6714602

13578762

5071666

6146384

3

2

3

2

3

CPS

9040128

425939

10102261

284027

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.12022

0.00005

-0.01256

0.05860

0.00233

0.02355

0.02060

0.58830

0.00253

0.00552

0.76091

-0.00411

0.00147

0.00038

0.00026

0.00023

0.00051

0.48516

0.00121

0.05248

0.00846

0.10725

0.03443

0.25468

0.09085

-0.00047

0.00004

0.00409

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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061319B3

Tune SteMassName R a b (blank) DL BEC Units
3 7 Li 0.999999 0.004810976 0.060781172 0.179973 12.63386 ug/l
3 9 Be 0.999993 0.001452564 1.46085E-05 0.007815 0.010057 ug/l
3 11 B 0.999885 0.001044937 0.005869389 0.191842 5.61698 ug/l
2 23 Na 0.999994 0.002619096 0.064710403 1.316446 24.70715 ug/l
2 24 Mg 0.999983 0.001332446 0.000383636 0.226826 0.287919 ug/l
2 27 Al 0.999851 0.000487511 0.000249495 0.239388 0.511772 ug/l
2 31 P 0.999813 3.54831E-05 0.000270701 5.094659 7.629023 ug/l
2 39 K 0.999982 0.000941706 0.0577268 2.852204 61.30024 ug/l
3 44 Ca 0.999996 0.000111703 0.018067384 4.656215 161.7454 ug/l
3 47 Ti 0.999971 0.000344355 3.59119E-05 0.04481 0.104287 ug/l
2 51 V 0.999886 0.013532745 0.001739384 0.035056 0.128532 ug/l
2 52 Cr 0.999745 0.017037718 0.001711228 0.026933 0.100438 ug/l
2 55 Mn 0.999907 0.013226293 0.000458296 0.024627 0.03465 ug/l
2 57 Fe 0.999974 0.000535073 0.000440152 0.308323 0.822601 ug/l
2 59 Co 0.999789 0.041219231 7.73994E-05 0.002799 0.001878 ug/l
2 60 Ni 0.999825 0.012235261 0.000351893 0.013558 0.028761 ug/l
2 63 Cu 0.999395 0.032733172 0.004254404 0.038673 0.129972 ug/l
2 66 Zn 0.999902 0.005088694 0.001165553 0.053615 0.229048 ug/l
2 75 As 0.999898 0.003134215 0.000337453 0.029513 0.107667 ug/l
2 78 Se 0.999936 0.000180392 6.58121E-05 1.23661 0.364828 ug/l
3 88 Sr 0.999994 0.023014096 0.000129596 0.003753 0.005631 ug/l
2 89 Y 0.99894 0.030140732 3.47239E-05 0.001221 0.001152 ug/l
2 90 Zr 0.999142 0.026207396 0.000319535 0.007371 0.012193 ug/l
2 93 Nb 0.998829 0.059756615 0.002114944 0.005481 0.035393 ug/l
3 95 Mo 0.999997 0.004483986 0.006342323 0.072396 1.414439 ug/l
2 101 Ru 0.999744 0.018394538 0.000197583 0.017891 0.010741 ug/l
2 103 Rh 0.999691 0.100854886 0.000848474 0.002 0.008413 ug/l
2 105 Pd 0.999819 0.021517246 0.000556573 0.023028 0.025866 ug/l
3 107 Ag 0.999749 0.002330596 6.18049E-05 0.006792 0.026519 ug/l
3 111 Cd 0.999965 0.000494888 3.20945E-06 0.01148 0.006485 ug/l
3 118 Sn 0.999988 0.001267608 0.000462982 0.021944 0.365241 ug/l
3 121 Sb 0.999784 0.001682162 9.16883E-05 0.010409 0.054506 ug/l
2 125 Te 0.999797 1.56711E-05 5.03318E-07 0.096254 0.032118 ug/l
2 133 Cs 0.999945 0.001061122 1.48954E-05 0.015625 0.014037 ug/l
3 137 Ba 0.999449 0.000502679 6.00618E-06 0.005805 0.011948 ug/l
2 139 La 0.999996 0.002930874 2.16778E-06 0.000763 0.00074 ug/l
2 140 Ce 0.999987 0.003593728 3.34826E-06 0.001607 0.000932 ug/l
2 141 Pr 0.999996 0.00352096 1.83814E-06 0.000656 0.000522 ug/l
2 146 Nd 0.999913 0.00068599 5.00411E-07 0.002199 0.000729 ug/l
3 147 Sm 0.999706 0.000783718 1.0009E-06 0.004183 0.001277 ug/l
2 178 Hf 0.999955 0.001505051 2.3229E-05 0.01374 0.015434 ug/l
2 181 Ta 0.999942 0.00698705 0.000954114 0.008264 0.136555 ug/l
2 182 W 0.999996 0.001685465 0.001834946 0.176897 1.088688 ug/l
3 185 Re 0.999972 0.003512933 4.31116E-06 0.001646 0.001227 ug/l
2 195 Pt 0.999739 0.001820221 3.28055E-05 0.008882 0.018023 ug/l
3 197 Au 0.999996 0.002520667 0.000618442 0.007785 0.245349 ug/l
3 205 Tl 0.999885 0.005343371 0.001156251 0.013282 0.21639 ug/l
3 206 (Pb) 0.999918 0.001869263 0.000163785 0.018932 0.08762 ug/l
3 207 (Pb) 0.999986 0.001632196 0.000187535 0.010611 0.114897 ug/l
3 208 Pb 0.999975 0.007255649 0.000689763 0.009532 0.095066 ug/l
2 209 Bi 0.999914 0.004514174 0.00026683 0.016406 0.059109 ug/l
3 232 Th 0.999969 0.007663317 0.000461812 0.003357 0.060263 ug/l
3 238 U 0.999994 0.007157737 1.43418E-05 0.002086 0.002004 ug/l
3 6 Li (IS) ug/l
2 45 Sc (IS) ug/l
3 45 Sc (IS) ug/l
2 72 Ge (IS) ug/l
3 72 Ge (IS) ug/l
3 115 In (IS) ug/l
2 165 Ho (IS) ug/l
3 165 Ho (IS) ug/l
2 193 Ir (IS) ug/l
3 193 Ir (IS) ug/l
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Metals Y-intercept Check Page 1 of 1

Date:

Element MDL 3XMDL Y-Intercept Pass/Fail Element MDL 3XMDL Y-Intercept Pass/Fail
LI 2.00 6.00 0.0607812 PASS LI 4.00 12.00 0.060781 PASS
BE 0.20 0.60 1.461E-05 PASS BE 0.40 1.20 0.000015 PASS
B 45.00 135.00 0.0058694 PASS B 45.00 135.00 0.005869 PASS
NA 20.00 60.00 0.0647104 PASS NA 75.00 225.00 0.064710 PASS
MG 20.00 60.00 0.0003836 PASS MG 25.00 75.00 0.000384 PASS
AL 20.00 60.00 0.0002495 PASS AL 20.00 60.00 0.000249 PASS
P 45.00 135.00 0.0002707 PASS P 200.00 600.00 0.000271 PASS
K 45.00 135.00 0.0577268 PASS K 40.00 120.00 0.057727 PASS
CA 45.00 135.00 0.0180674 PASS CA 100.00 300.00 0.018067 PASS
TI 2.00 6.00 3.591E-05 PASS TI 2.40 7.20 0.000036 PASS
V 4.00 12.00 0.0017394 PASS V 4.00 12.00 0.001739 PASS
CR 4.00 12.00 0.0017112 PASS CR 4.50 13.50 0.001711 PASS
MN 0.90 2.70 0.0004583 PASS MN 2.00 6.00 0.000458 PASS
FE 20.00 60.00 0.0004402 PASS FE 20.00 60.00 0.000440 PASS
CO 0.90 2.70 7.74E-05 PASS CO 0.75 2.25 0.000077 PASS
NI 2.00 6.00 0.0003519 PASS NI 2.00 6.00 0.000352 PASS
CU 0.40 1.20 0.0042544 PASS CU 4.00 12.00 0.004254 PASS
ZN 7.50 22.50 0.0011656 PASS ZN 20.00 60.00 0.001166 PASS
AS 4.00 12.00 0.0003375 PASS AS 4.00 12.00 0.000337 PASS
SE 2.00 6.00 6.581E-05 PASS SE 3.20 9.60 0.000066 PASS
SR 2.00 6.00 0.0001296 PASS SR 2.40 7.20 0.000130 PASS
Y 2.00 6.00 3.472E-05 PASS Y 4.00 12.00 0.000035 PASS
ZR 2.00 6.00 0.0003195 PASS ZR 4.00 12.00 0.000320 PASS
NB 10.00 30.00 0.0021149 PASS NB 12.00 36.00 0.002115 PASS
MO 2.00 6.00 0.0063423 PASS MO 2.00 6.00 0.006342 PASS
RU 4.00 12.00 0.0001976 PASS RU 4.00 12.00 0.000198 PASS
RH 4.00 12.00 0.0008485 PASS RH 4.00 12.00 0.000848 PASS
PD 0.20 0.60 0.0005566 PASS PD 0.40 1.20 0.000557 PASS
AG 0.90 2.70 6.18E-05 PASS AG 0.75 2.25 0.000062 PASS
CD 0.20 0.60 3.209E-06 PASS CD 0.24 0.72 0.000003 PASS
SN 1.20 3.60 0.000463 PASS SN 0.90 2.70 0.000463 PASS
SB 2.00 6.00 9.169E-05 PASS SB 2.00 6.00 0.000092 PASS
TE 7.50 22.50 5.033E-07 PASS TE 4.00 12.00 0.000001 PASS
CS 0.20 0.60 1.49E-05 PASS CS 2.00 6.00 0.000015 PASS
BA 0.90 2.70 6.006E-06 PASS BA 5.00 15.00 0.000006 PASS
LA 0.90 2.70 2.168E-06 PASS LA 0.75 2.25 0.000002 PASS
CE 4.00 12.00 3.348E-06 PASS CE 4.00 12.00 0.000003 PASS
PR 0.90 2.70 1.838E-06 PASS PR 0.75 2.25 0.000002 PASS
ND 0.90 2.70 5.004E-07 PASS ND 0.75 2.25 0.000001 PASS
SM 4.00 12.00 1.001E-06 PASS SM 4.00 12.00 0.000001 PASS
HF 4.00 12.00 2.323E-05 PASS HF 4.00 12.00 0.000023 PASS
TA 4.00 12.00 0.0009541 PASS TA 4.00 12.00 0.000954 PASS
W 2.00 6.00 0.0018349 PASS W 10.00 30.00 0.001835 PASS
RE 0.40 1.20 4.311E-06 PASS RE 4.00 12.00 0.000004 PASS
PT 0.40 1.20 3.281E-05 PASS PT 0.40 1.20 0.000033 PASS
AU 5.00 15.00 0.0006184 PASS AU 2.00 6.00 0.000618 PASS
TL 0.90 2.70 0.0011563 PASS TL 2.00 6.00 0.001156 PASS
(PB 206) 1.00 3.00 0.0001638 PASS (PB 206) 1.25 3.75 0.000164 PASS
(PB 207) 1.00 3.00 0.0001875 PASS (PB 207) 1.25 3.75 0.000188 PASS
PB 1.00 3.00 0.0006898 PASS PB 1.25 3.75 0.000690 PASS
BI 7.50 22.50 0.0002668 PASS BI 7.50 22.50 0.000267 PASS
TH 0.90 2.70 0.0004618 PASS TH 0.90 2.70 0.000462 PASS
U 0.40 1.20 1.434E-05 PASS U 0.40 1.20 0.000014 PASS

6/14/2019Analyst: 
Instrument: 

CGB
7700
CGB

PPB
Soil
061319B3
7700

Analyst: 
Instrument: 

Water
061319B3

Matrix: 
Units:

Calibration File:
Matrix: 

Units:PPB

Calibration File:
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Calibration for 004CALS.D

Batch Folder:

Analysis File:

DA Date-Time:

Calibration Title:

Calibration Method:

VIS Interpolation Fit:

Tune Step:

C:\ICPMH\1\DATA\061319B3.B\

061319B3.batch.xml

6/13/2019 3:50:49 PM

External Calibration

#1 he.u

#2 nogas.u

Level Standard Data File Sample Name Acq. Date-Time

1 003CALB.D ICIS 1735290 6/13/2019 3:28:58 PM

2 004CALS.D IC 1745115 6/13/2019 3:35:42 PM

3 005CALS.D IC 1745116 6/13/2019 3:42:23 PM

4 006CALS.D IC 1745126 6/13/2019 3:48:56 PM

5

6

7

Page 1 6/14/2019 8:39:53 AM
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Calibration for 004CALS.D

y = 0.0048 * x  + 0.0608

R =  1.0000

DL = 0.18

BEC = 12.63

Weight: None

Min Conc: <None>

y = 0.0015 * x  + 1.4608E-005

R =  1.0000

DL = 0.007815

BEC = 0.01006

Weight: None

Min Conc: <None>

Page 2 6/14/2019 8:39:53 AM
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Calibration for 004CALS.D

y = 0.0010 * x  + 0.0059

R =  0.9999

DL = 0.1918

BEC = 5.617

Weight: None

Min Conc: <None>

y = 0.0026 * x  + 0.0647

R =  1.0000

DL = 1.316

BEC = 24.71

Weight: None

Min Conc: <None>

Page 3 6/14/2019 8:39:54 AM
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Calibration for 004CALS.D

y = 0.0013 * x  + 3.8364E-004

R =  1.0000

DL = 0.2268

BEC = 0.2879

Weight: None

Min Conc: <None>

y = 4.8751E-004 * x  + 2.4949E-004

R =  0.9999

DL = 0.2394

BEC = 0.5118

Weight: None

Min Conc: <None>

Page 4 6/14/2019 8:39:54 AM
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Calibration for 004CALS.D

y = 3.5483E-005 * x  + 2.7070E-004

R =  0.9998

DL = 5.095

BEC = 7.629

Weight: None

Min Conc: <None>

y = 9.4171E-004 * x  + 0.0577

R =  1.0000

DL = 2.852

BEC = 61.3

Weight: None

Min Conc: <None>

Page 5 6/14/2019 8:39:54 AM
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Calibration for 004CALS.D

y = 1.1170E-004 * x  + 0.0181

R =  1.0000

DL = 4.656

BEC = 161.7

Weight: None

Min Conc: <None>

y = 3.4436E-004 * x  + 3.5912E-005

R =  1.0000

DL = 0.04481

BEC = 0.1043

Weight: None

Min Conc: <None>

Page 6 6/14/2019 8:39:55 AM
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Calibration for 004CALS.D

y = 0.0135 * x  + 0.0017

R =  0.9999

DL = 0.03506

BEC = 0.1285

Weight: None

Min Conc: <None>

y = 0.0170 * x  + 0.0017

R =  0.9997

DL = 0.02693

BEC = 0.1004

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0132 * x  + 4.5830E-004

R =  0.9999

DL = 0.02463

BEC = 0.03465

Weight: None

Min Conc: <None>

y = 5.3507E-004 * x  + 4.4015E-004

R =  1.0000

DL = 0.3083

BEC = 0.8226

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0412 * x  + 7.7399E-005

R =  0.9998

DL = 0.002799

BEC = 0.001878

Weight: None

Min Conc: <None>

y = 0.0122 * x  + 3.5189E-004

R =  0.9998

DL = 0.01356

BEC = 0.02876

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0327 * x  + 0.0043

R =  0.9994

DL = 0.03867

BEC = 0.13

Weight: None

Min Conc: <None>

y = 0.0051 * x  + 0.0012

R =  0.9999

DL = 0.05362

BEC = 0.229

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0031 * x  + 3.3745E-004

R =  0.9999

DL = 0.02951

BEC = 0.1077

Weight: None

Min Conc: <None>

y = 1.8039E-004 * x  + 6.5812E-005

R =  0.9999

DL = 1.237

BEC = 0.3648

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0230 * x  + 1.2960E-004

R =  1.0000

DL = 0.003753

BEC = 0.005631

Weight: None

Min Conc: <None>

y = 0.0301 * x  + 3.4724E-005

R =  0.9989

DL = 0.001221

BEC = 0.001152

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0262 * x  + 3.1953E-004

R =  0.9991

DL = 0.007371

BEC = 0.01219

Weight: None

Min Conc: <None>

y = 0.0598 * x  + 0.0021

R =  0.9988

DL = 0.005481

BEC = 0.03539

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0045 * x  + 0.0063

R =  1.0000

DL = 0.0724

BEC = 1.414

Weight: None

Min Conc: <None>

y = 0.0184 * x  + 1.9758E-004

R =  0.9997

DL = 0.01789

BEC = 0.01074

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.1009 * x  + 8.4847E-004

R =  0.9997

DL = 0.002

BEC = 0.008413

Weight: None

Min Conc: <None>

y = 0.0215 * x  + 5.5657E-004

R =  0.9998

DL = 0.02303

BEC = 0.02587

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0023 * x  + 6.1805E-005

R =  0.9997

DL = 0.006792

BEC = 0.02652

Weight: None

Min Conc: <None>

y = 4.9489E-004 * x  + 3.2094E-006

R =  1.0000

DL = 0.01148

BEC = 0.006485

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0013 * x  + 4.6298E-004

R =  1.0000

DL = 0.02194

BEC = 0.3652

Weight: None

Min Conc: <None>

y = 0.0017 * x  + 9.1688E-005

R =  0.9998

DL = 0.01041

BEC = 0.05451

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 1.5671E-005 * x  + 5.0332E-007

R =  0.9998

DL = 0.09625

BEC = 0.03212

Weight: None

Min Conc: <None>

y = 0.0011 * x  + 1.4895E-005

R =  0.9999

DL = 0.01562

BEC = 0.01404

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 5.0268E-004 * x  + 6.0062E-006

R =  0.9994

DL = 0.005805

BEC = 0.01195

Weight: None

Min Conc: <None>

y = 0.0029 * x  + 2.1678E-006

R =  1.0000

DL = 0.0007634

BEC = 0.0007396

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0036 * x  + 3.3483E-006

R =  1.0000

DL = 0.001607

BEC = 0.0009317

Weight: None

Min Conc: <None>

y = 0.0035 * x  + 1.8381E-006

R =  1.0000

DL = 0.0006561

BEC = 0.0005221

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 6.8599E-004 * x  + 5.0041E-007

R =  0.9999

DL = 0.002199

BEC = 0.0007295

Weight: None

Min Conc: <None>

y = 7.8372E-004 * x  + 1.0009E-006

R =  0.9997

DL = 0.004183

BEC = 0.001277

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0015 * x  + 2.3229E-005

R =  1.0000

DL = 0.01374

BEC = 0.01543

Weight: None

Min Conc: <None>

y = 0.0070 * x  + 9.5411E-004

R =  0.9999

DL = 0.008264

BEC = 0.1366

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0017 * x  + 0.0018

R =  1.0000

DL = 0.1769

BEC = 1.089

Weight: None

Min Conc: <None>

y = 0.0035 * x  + 4.3112E-006

R =  1.0000

DL = 0.001646

BEC = 0.001227

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0018 * x  + 3.2805E-005

R =  0.9997

DL = 0.008882

BEC = 0.01802

Weight: None

Min Conc: <None>

y = 0.0025 * x  + 6.1844E-004

R =  1.0000

DL = 0.007785

BEC = 0.2453

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0053 * x  + 0.0012

R =  0.9999

DL = 0.01328

BEC = 0.2164

Weight: None

Min Conc: <None>

y = 0.0019 * x  + 1.6379E-004

R =  0.9999

DL = 0.01893

BEC = 0.08762

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0016 * x  + 1.8753E-004

R =  1.0000

DL = 0.01061

BEC = 0.1149

Weight: None

Min Conc: <None>

y = 0.0073 * x  + 6.8976E-004

R =  1.0000

DL = 0.009532

BEC = 0.09507

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0045 * x  + 2.6683E-004

R =  0.9999

DL = 0.01641

BEC = 0.05911

Weight: None

Min Conc: <None>

y = 0.0077 * x  + 4.6181E-004

R =  1.0000

DL = 0.003357

BEC = 0.06026

Weight: None

Min Conc: <None>

Page 27 6/14/2019 8:40:02 AM
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Calibration for 004CALS.D

y = 0.0072 * x  + 1.4342E-005

R =  1.0000

DL = 0.002086

BEC = 0.002004

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D
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Calibration for 004CALS.D
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Calibration for 004CALS.D
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Calibration for 004CALS.D
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Calibration for 004CALS.D
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061319B3-2

Tune SteMassName R a b (blank) DL BEC Units
3 7 Li 0.999921 0.004965833 0.06076791 0.597803 12.2372 ug/l
3 9 Be 0.999533 0.001463402 7.38981E-06 0.004888 0.00505 ug/l
3 11 B 0.999696 0.00103117 0.00888394 0.400264 8.615396 ug/l
2 23 Na 0.999699 0.002801172 0.09261718 8.166542 33.06372 ug/l
2 24 Mg 0.999665 0.001422402 0.000401504 0.20916 0.282272 ug/l
2 27 Al 0.999909 0.000521902 0.000277087 0.271293 0.530918 ug/l
2 31 P 0.999887 3.55275E-05 0.000164756 8.57442 4.637409 ug/l
2 39 K 0.998735 0.000976117 0.063030108 14.92265 64.57228 ug/l
3 44 Ca 0.999027 0.000112337 0.009481403 3.800887 84.40167 ug/l
3 47 Ti 0.999325 0.000345976 2.98717E-05 0.009518 0.08634 ug/l
2 51 V 0.999264 0.014931504 0.001897122 0.065475 0.127055 ug/l
2 52 Cr 0.998624 0.018515428 0.001809888 0.031672 0.09775 ug/l
2 55 Mn 0.999677 0.013604788 0.002386563 0.060145 0.175421 ug/l
2 57 Fe 0.999649 0.000554396 0.000371752 0.845829 0.670553 ug/l
2 59 Co 0.999283 0.044409611 0.000377741 0.006372 0.008506 ug/l
2 60 Ni 0.999484 0.01314909 0.000404172 0.012318 0.030738 ug/l
2 63 Cu 0.998363 0.034548978 0.004419463 0.024877 0.127919 ug/l
2 66 Zn 0.999592 0.005415973 0.001079982 0.008496 0.199407 ug/l
2 75 As 0.999671 0.003394905 0.000353424 0.029223 0.104104 ug/l
2 78 Se 0.999677 0.000187097 0.000106111 1.437174 0.567142 ug/l
3 88 Sr 0.999913 0.024817298 0.000184603 0.00125 0.007438 ug/l
2 89 Y 0.998516 0.032098623 4.9626E-05 0.003001 0.001546 ug/l
2 90 Zr 0.998628 0.028493883 0.00036197 0.006405 0.012703 ug/l
2 93 Nb 0.998075 0.064941688 0.002305546 0.023479 0.035502 ug/l
3 95 Mo 0.999855 0.004846099 0.003014795 0.029541 0.622108 ug/l
2 101 Ru 0.999564 0.020731637 0.000213152 0.0045 0.010281 ug/l
2 103 Rh 0.999138 0.112095786 0.001030538 0.002608 0.009193 ug/l
2 105 Pd 0.99966 0.024316964 0.000421008 0.021951 0.017313 ug/l
3 107 Ag 0.999633 0.002381184 0.000175521 0.00735 0.073712 ug/l
3 111 Cd 0.999835 0.000515777 1.19844E-06 0.006404 0.002324 ug/l
3 118 Sn 0.999443 0.001304656 0.000457132 0.003783 0.350385 ug/l
3 121 Sb 0.998376 0.001751603 7.83257E-05 0.011593 0.044717 ug/l
2 125 Te 0.999947 1.54033E-05 0 0 0 ug/l
2 133 Cs 0.999126 0.001048821 1.10556E-05 0.001973 0.010541 ug/l
3 137 Ba 0.998501 0.000498918 8.44067E-06 0.005815 0.016918 ug/l
2 139 La 0.99983 0.00304555 2.17166E-06 0.001873 0.000713 ug/l
2 140 Ce 0.999863 0.003710775 3.38588E-06 0.001282 0.000912 ug/l
2 141 Pr 0.999778 0.003535648 2.24055E-06 0.001311 0.000634 ug/l
2 146 Nd 0.999982 0.000711872 6.61595E-07 0.004829 0.000929 ug/l
3 147 Sm 0.998599 0.000789019 7.18838E-07 0.001795 0.000911 ug/l
2 178 Hf 0.999483 0.001602258 2.28793E-05 0.010144 0.014279 ug/l
2 181 Ta 0.999987 0.007799422 0.000946383 0.018225 0.12134 ug/l
2 182 W 0.99967 0.001873836 0.002816887 0.423847 1.503273 ug/l
3 185 Re 0.999544 0.003529958 6.87022E-06 0.001394 0.001946 ug/l
2 195 Pt 0.999997 0.00191807 2.81819E-05 0.003577 0.014693 ug/l
3 197 Au 0.999792 0.002466384 0.000503209 0.051492 0.204027 ug/l
3 205 Tl 0.998717 0.005295321 0.000694833 0.00726 0.131216 ug/l
3 206 (Pb) 0.998935 0.00191874 0.000233719 0.013055 0.121808 ug/l
3 207 (Pb) 0.999392 0.001660281 0.00022822 0.041105 0.137459 ug/l
3 208 Pb 0.999485 0.007409332 0.000904815 0.010067 0.122118 ug/l
2 209 Bi 0.999603 0.004606607 0.000439371 0.019917 0.095378 ug/l
3 232 Th 0.99992 0.00800591 0.000284028 0.008091 0.035477 ug/l
3 238 U 0.99986 0.007426955 1.01321E-05 0.000714 0.001364 ug/l
3 6 Li (IS) ug/l
2 45 Sc (IS) ug/l
3 45 Sc (IS) ug/l
2 72 Ge (IS) ug/l
3 72 Ge (IS) ug/l
3 115 In (IS) ug/l
2 165 Ho (IS) ug/l
3 165 Ho (IS) ug/l
2 193 Ir (IS) ug/l
3 193 Ir (IS) ug/l
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Metals Y-intercept Check Page 1 of 1

Date:

Element MDL 3XMDL Y-Intercept Pass/Fail Element MDL 3XMDL Y-Intercept Pass/Fail
LI 2.00 6.00 0.0607679 PASS LI 4.00 12.00 0.060768 PASS
BE 0.20 0.60 7.39E-06 PASS BE 0.40 1.20 0.000007 PASS
B 45.00 135.00 0.0088839 PASS B 45.00 135.00 0.008884 PASS
NA 20.00 60.00 0.0926172 PASS NA 75.00 225.00 0.092617 PASS
MG 20.00 60.00 0.0004015 PASS MG 25.00 75.00 0.000402 PASS
AL 20.00 60.00 0.0002771 PASS AL 20.00 60.00 0.000277 PASS
P 45.00 135.00 0.0001648 PASS P 200.00 600.00 0.000165 PASS
K 45.00 135.00 0.0630301 PASS K 40.00 120.00 0.063030 PASS
CA 45.00 135.00 0.0094814 PASS CA 100.00 300.00 0.009481 PASS
TI 2.00 6.00 2.987E-05 PASS TI 2.40 7.20 0.000030 PASS
V 4.00 12.00 0.0018971 PASS V 4.00 12.00 0.001897 PASS
CR 4.00 12.00 0.0018099 PASS CR 4.50 13.50 0.001810 PASS
MN 0.90 2.70 0.0023866 PASS MN 2.00 6.00 0.002387 PASS
FE 20.00 60.00 0.0003718 PASS FE 20.00 60.00 0.000372 PASS
CO 0.90 2.70 0.0003777 PASS CO 0.75 2.25 0.000378 PASS
NI 2.00 6.00 0.0004042 PASS NI 2.00 6.00 0.000404 PASS
CU 0.40 1.20 0.0044195 PASS CU 4.00 12.00 0.004419 PASS
ZN 7.50 22.50 0.00108 PASS ZN 20.00 60.00 0.001080 PASS
AS 4.00 12.00 0.0003534 PASS AS 4.00 12.00 0.000353 PASS
SE 2.00 6.00 0.0001061 PASS SE 3.20 9.60 0.000106 PASS
SR 2.00 6.00 0.0001846 PASS SR 2.40 7.20 0.000185 PASS
Y 2.00 6.00 4.963E-05 PASS Y 4.00 12.00 0.000050 PASS
ZR 2.00 6.00 0.000362 PASS ZR 4.00 12.00 0.000362 PASS
NB 10.00 30.00 0.0023055 PASS NB 12.00 36.00 0.002306 PASS
MO 2.00 6.00 0.0030148 PASS MO 2.00 6.00 0.003015 PASS
RU 4.00 12.00 0.0002132 PASS RU 4.00 12.00 0.000213 PASS
RH 4.00 12.00 0.0010305 PASS RH 4.00 12.00 0.001031 PASS
PD 0.20 0.60 0.000421 PASS PD 0.40 1.20 0.000421 PASS
AG 0.90 2.70 0.0001755 PASS AG 0.75 2.25 0.000176 PASS
CD 0.20 0.60 1.198E-06 PASS CD 0.24 0.72 0.000001 PASS
SN 1.20 3.60 0.0004571 PASS SN 0.90 2.70 0.000457 PASS
SB 2.00 6.00 7.833E-05 PASS SB 2.00 6.00 0.000078 PASS
TE 7.50 22.50 0 PASS TE 4.00 12.00 0.000000 PASS
CS 0.20 0.60 1.106E-05 PASS CS 2.00 6.00 0.000011 PASS
BA 0.90 2.70 8.441E-06 PASS BA 5.00 15.00 0.000008 PASS
LA 0.90 2.70 2.172E-06 PASS LA 0.75 2.25 0.000002 PASS
CE 4.00 12.00 3.386E-06 PASS CE 4.00 12.00 0.000003 PASS
PR 0.90 2.70 2.241E-06 PASS PR 0.75 2.25 0.000002 PASS
ND 0.90 2.70 6.616E-07 PASS ND 0.75 2.25 0.000001 PASS
SM 4.00 12.00 7.188E-07 PASS SM 4.00 12.00 0.000001 PASS
HF 4.00 12.00 2.288E-05 PASS HF 4.00 12.00 0.000023 PASS
TA 4.00 12.00 0.0009464 PASS TA 4.00 12.00 0.000946 PASS
W 2.00 6.00 0.0028169 PASS W 10.00 30.00 0.002817 PASS
RE 0.40 1.20 6.87E-06 PASS RE 4.00 12.00 0.000007 PASS
PT 0.40 1.20 2.818E-05 PASS PT 0.40 1.20 0.000028 PASS
AU 5.00 15.00 0.0005032 PASS AU 2.00 6.00 0.000503 PASS
TL 0.90 2.70 0.0006948 PASS TL 2.00 6.00 0.000695 PASS
(PB 206) 1.00 3.00 0.0002337 PASS (PB 206) 1.25 3.75 0.000234 PASS
(PB 207) 1.00 3.00 0.0002282 PASS (PB 207) 1.25 3.75 0.000228 PASS
PB 1.00 3.00 0.0009048 PASS PB 1.25 3.75 0.000905 PASS
BI 7.50 22.50 0.0004394 PASS BI 7.50 22.50 0.000439 PASS
TH 0.90 2.70 0.000284 PASS TH 0.90 2.70 0.000284 PASS
U 0.40 1.20 1.013E-05 PASS U 0.40 1.20 0.000010 PASS

6/14/2019Analyst: 
Instrument: 

CGB
7700
CGB

PPB
Soil
061319B3-2
7700

Analyst: 
Instrument: 

Water
061319B3-2

Matrix: 
Units:

Calibration File:
Matrix: 

Units:PPB
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Calibration for 090CALS.D

Batch Folder:

Analysis File:

DA Date-Time:

Calibration Title:

Calibration Method:

VIS Interpolation Fit:

Tune Step:

C:\ICPMH\1\DATA\061319B3.B\

061319B3.batch.xml

6/14/2019 1:23:21 AM

External Calibration

#1 he.u

#2 nogas.u

Level Standard Data File Sample Name Acq. Date-Time

1 089CALB.D ICIS 1735290 6/14/2019 1:01:24 AM

2 090CALS.D IC 1745115 6/14/2019 1:08:06 AM

3 091CALS.D IC 1745116 6/14/2019 1:14:46 AM

4 092CALS.D IC 1745126 6/14/2019 1:21:21 AM

5

6

7

Page 1 6/14/2019 8:41:21 AM
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Calibration for 090CALS.D

y = 0.0050 * x  + 0.0608

R =  0.9999

DL = 0.5978

BEC = 12.24

Weight: None

Min Conc: <None>

y = 0.0015 * x  + 7.3898E-006

R =  0.9995

DL = 0.004888

BEC = 0.00505

Weight: None

Min Conc: <None>

Page 2 6/14/2019 8:41:21 AM
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Calibration for 090CALS.D

y = 0.0010 * x  + 0.0089

R =  0.9997

DL = 0.4003

BEC = 8.615

Weight: None

Min Conc: <None>

y = 0.0028 * x  + 0.0926

R =  0.9997

DL = 8.167

BEC = 33.06

Weight: None

Min Conc: <None>

Page 3 6/14/2019 8:41:22 AM
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Calibration for 090CALS.D

y = 0.0014 * x  + 4.0150E-004

R =  0.9997

DL = 0.2092

BEC = 0.2823

Weight: None

Min Conc: <None>

y = 5.2190E-004 * x  + 2.7709E-004

R =  0.9999

DL = 0.2713

BEC = 0.5309

Weight: None

Min Conc: <None>

Page 4 6/14/2019 8:41:22 AM
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Calibration for 090CALS.D

y = 3.5528E-005 * x  + 1.6476E-004

R =  0.9999

DL = 8.574

BEC = 4.637

Weight: None

Min Conc: <None>

y = 9.7612E-004 * x  + 0.0630

R =  0.9987

DL = 14.92

BEC = 64.57

Weight: None

Min Conc: <None>

Page 5 6/14/2019 8:41:23 AM
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Calibration for 090CALS.D

y = 1.1234E-004 * x  + 0.0095

R =  0.9990

DL = 3.801

BEC = 84.4

Weight: None

Min Conc: <None>

y = 3.4598E-004 * x  + 2.9872E-005

R =  0.9993

DL = 0.009518

BEC = 0.08634

Weight: None

Min Conc: <None>

Page 6 6/14/2019 8:41:23 AM
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Calibration for 090CALS.D

y = 0.0149 * x  + 0.0019

R =  0.9993

DL = 0.06547

BEC = 0.1271

Weight: None

Min Conc: <None>

y = 0.0185 * x  + 0.0018

R =  0.9986

DL = 0.03167

BEC = 0.09775

Weight: None

Min Conc: <None>
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Calibration for 090CALS.D

y = 0.0136 * x  + 0.0024

R =  0.9997

DL = 0.06014

BEC = 0.1754

Weight: None

Min Conc: <None>

y = 5.5440E-004 * x  + 3.7175E-004

R =  0.9996

DL = 0.8458

BEC = 0.6706

Weight: None

Min Conc: <None>

Page 8 6/14/2019 8:41:24 AM
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Calibration for 090CALS.D

y = 0.0444 * x  + 3.7774E-004

R =  0.9993

DL = 0.006372

BEC = 0.008506

Weight: None

Min Conc: <None>

y = 0.0131 * x  + 4.0417E-004

R =  0.9995

DL = 0.01232

BEC = 0.03074

Weight: None

Min Conc: <None>
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Calibration for 090CALS.D

y = 0.0345 * x  + 0.0044

R =  0.9984

DL = 0.02488

BEC = 0.1279

Weight: None

Min Conc: <None>

y = 0.0054 * x  + 0.0011

R =  0.9996

DL = 0.008496

BEC = 0.1994

Weight: None

Min Conc: <None>
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Calibration for 090CALS.D

y = 0.0034 * x  + 3.5342E-004

R =  0.9997

DL = 0.02922

BEC = 0.1041

Weight: None

Min Conc: <None>

y = 1.8710E-004 * x  + 1.0611E-004

R =  0.9997

DL = 1.437

BEC = 0.5671

Weight: None

Min Conc: <None>
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Calibration for 090CALS.D

y = 0.0248 * x  + 1.8460E-004

R =  0.9999

DL = 0.00125

BEC = 0.007438

Weight: None

Min Conc: <None>

y = 0.0321 * x  + 4.9626E-005

R =  0.9985

DL = 0.003001

BEC = 0.001546

Weight: None

Min Conc: <None>
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Calibration for 090CALS.D

y = 0.0285 * x  + 3.6197E-004

R =  0.9986

DL = 0.006405

BEC = 0.0127

Weight: None

Min Conc: <None>

y = 0.0649 * x  + 0.0023

R =  0.9981

DL = 0.02348

BEC = 0.0355

Weight: None

Min Conc: <None>
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Calibration for 090CALS.D

y = 0.0048 * x  + 0.0030

R =  0.9999

DL = 0.02954

BEC = 0.6221

Weight: None

Min Conc: <None>

y = 0.0207 * x  + 2.1315E-004

R =  0.9996

DL = 0.0045

BEC = 0.01028

Weight: None

Min Conc: <None>
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Calibration for 090CALS.D

y = 0.1121 * x  + 0.0010

R =  0.9991

DL = 0.002608

BEC = 0.009193

Weight: None

Min Conc: <None>

y = 0.0243 * x  + 4.2101E-004

R =  0.9997

DL = 0.02195

BEC = 0.01731

Weight: None

Min Conc: <None>
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Calibration for 090CALS.D

y = 0.0024 * x  + 1.7552E-004

R =  0.9996

DL = 0.00735

BEC = 0.07371

Weight: None

Min Conc: <None>

y = 5.1578E-004 * x  + 1.1984E-006

R =  0.9998

DL = 0.006404

BEC = 0.002324

Weight: None

Min Conc: <None>

Page 16 6/14/2019 8:41:26 AM
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Calibration for 090CALS.D

y = 0.0013 * x  + 4.5713E-004

R =  0.9994

DL = 0.003783

BEC = 0.3504

Weight: None

Min Conc: <None>

y = 0.0018 * x  + 7.8326E-005

R =  0.9984

DL = 0.01159

BEC = 0.04472

Weight: None

Min Conc: <None>

Page 17 6/14/2019 8:41:27 AM
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Calibration for 090CALS.D

y = 1.5403E-005 * x  + 0.0000E+000

R =  0.9999

DL = 0

BEC = 0

Weight: None

Min Conc: <None>

y = 0.0010 * x  + 1.1056E-005

R =  0.9991

DL = 0.001973

BEC = 0.01054

Weight: None

Min Conc: <None>
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Calibration for 090CALS.D

y = 4.9892E-004 * x  + 8.4407E-006

R =  0.9985

DL = 0.005815

BEC = 0.01692

Weight: None

Min Conc: <None>

y = 0.0030 * x  + 2.1717E-006

R =  0.9998

DL = 0.001873

BEC = 0.0007131

Weight: None

Min Conc: <None>

Page 19 6/14/2019 8:41:27 AM
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Calibration for 090CALS.D

y = 0.0037 * x  + 3.3859E-006

R =  0.9999

DL = 0.001282

BEC = 0.0009124

Weight: None

Min Conc: <None>

y = 0.0035 * x  + 2.2405E-006

R =  0.9998

DL = 0.001311

BEC = 0.0006337

Weight: None

Min Conc: <None>

Page 20 6/14/2019 8:41:28 AM
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Calibration for 090CALS.D

y = 7.1187E-004 * x  + 6.6160E-007

R =  1.0000

DL = 0.004829

BEC = 0.0009294

Weight: None

Min Conc: <None>

y = 7.8902E-004 * x  + 7.1884E-007

R =  0.9986

DL = 0.001795

BEC = 0.0009111

Weight: None

Min Conc: <None>
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Calibration for 090CALS.D

y = 0.0016 * x  + 2.2879E-005

R =  0.9995

DL = 0.01014

BEC = 0.01428

Weight: None

Min Conc: <None>

y = 0.0078 * x  + 9.4638E-004

R =  1.0000

DL = 0.01823

BEC = 0.1213

Weight: None

Min Conc: <None>
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Calibration for 090CALS.D

y = 0.0019 * x  + 0.0028

R =  0.9997

DL = 0.4238

BEC = 1.503

Weight: None

Min Conc: <None>

y = 0.0035 * x  + 6.8702E-006

R =  0.9995

DL = 0.001394

BEC = 0.001946

Weight: None

Min Conc: <None>
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Calibration for 090CALS.D

y = 0.0019 * x  + 2.8182E-005

R =  1.0000

DL = 0.003577

BEC = 0.01469

Weight: None

Min Conc: <None>

y = 0.0025 * x  + 5.0321E-004

R =  0.9998

DL = 0.05149

BEC = 0.204

Weight: None

Min Conc: <None>
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Calibration for 090CALS.D

y = 0.0053 * x  + 6.9483E-004

R =  0.9987

DL = 0.00726

BEC = 0.1312

Weight: None

Min Conc: <None>

y = 0.0019 * x  + 2.3372E-004

R =  0.9989

DL = 0.01306

BEC = 0.1218

Weight: None

Min Conc: <None>
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Calibration for 090CALS.D

y = 0.0017 * x  + 2.2822E-004

R =  0.9994

DL = 0.04111

BEC = 0.1375

Weight: None

Min Conc: <None>

y = 0.0074 * x  + 9.0482E-004

R =  0.9995

DL = 0.01007

BEC = 0.1221

Weight: None

Min Conc: <None>
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Calibration for 090CALS.D

y = 0.0046 * x  + 4.3937E-004

R =  0.9996

DL = 0.01992

BEC = 0.09538

Weight: None

Min Conc: <None>

y = 0.0080 * x  + 2.8403E-004

R =  0.9999

DL = 0.008091

BEC = 0.03548

Weight: None

Min Conc: <None>
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Calibration for 090CALS.D

y = 0.0074 * x  + 1.0132E-005

R =  0.9999

DL = 0.0007142

BEC = 0.001364

Weight: None

Min Conc: <None>
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Calibration for 090CALS.D
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Calibration for 090CALS.D

Page 30 6/14/2019 8:41:32 AM

Page 444 of 1394



Calibration for 090CALS.D
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Calibration for 090CALS.D

Page 32 6/14/2019 8:41:32 AM
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Calibration for 090CALS.D

Page 33 6/14/2019 8:41:33 AM
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Tune Report

Tune File         : autotune.u               
Comment           :                               

       m/z      Range      Count       Mean       RSD% Background 
         7     50,000    44306.0    45742.9       2.17       1.40 
        89    100,000    73751.0    73040.1       2.04       3.30 
       205     50,000    35576.0    36255.0       2.81      11.50 

Integration Time:     0.1000 sec
 Sampling Period:     0.3100 sec
               n:        200
           Oxide:   156/140      0.497%
  Doubly Charged:    70/140      1.248%

      m/z:          7         89        205
   Height:     45,871     76,082     37,475
     Axis:       7.00      89.05     205.05
    W-50%:       0.65       0.60       0.55
    W-10%:      0.700      0.700     0.7500

Integration Time:     0.1000 sec
Acquisition Time:    22.7600 sec

Y axis : Linear  

Page: 1
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Tune Report

Tune File         : autotune.u               
Comment           :                               

Tuning Parameters
===Plasma Condition===          ===Ion Lenses===                ===Q-Pole Parameters===        
      RF Power  :   1550 W           Extract 1  :      0 V            AMU Gain  :    117       
   RF Matching  :    1.5 V           Extract 2  :   -150 V          AMU Offset  :    128       
    Smpl Depth  :      8 mm         Omega Bias  :    -75 V           Axis Gain  : 0.9977       
       Torch-H  :   -1.9 mm         Omega Lens  :      7 V         Axis Offset  :    0.1       
       Torch-V  :      2 mm      Cell Entrance  :    -30 V             QP Bias  :     -3 V     
   Carrier Gas  :   0.55 L/min       Cell Exit  :    -50 V                                     
 Dilution Mode  :     ON               Deflect  :     11 V      ===Detector Parameters===      
  Dilution Gas  :    0.5 L/min      Plate Bias  :    -40 V       Discriminator  :    4.5 mV    
  Optional Gas  :      0 %      ===Octopole Parameters===            Analog HV  :   1699 V     
Nebulizer Pump  :    0.1 rps           OctP RF  :    170 V            Pulse HV  :   1218 V     
   Sample Pump  :    --- rps         OctP Bias  :     -8 V                                     
      S/C Temp  :      2 degC                                                                  
                                                                                               
===Reaction Cell===                                                                            
 Reaction Mode  :    OFF                                                                       
        H2 Gas  :      0 mL/min         He Gas  :      0 mL/min   Optional Gas  :    --- %     

Page: 2
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Tune Report

Tune File         : he.u                     
Comment           :                               

       m/z      Range      Count       Mean       RSD% Background 
        59     20,000    11951.0    11777.9       2.62       0.30 
        89     10,000     8898.0     8992.4       2.90       0.70 
       140     50,000    25199.0    25482.7       2.40       0.70 
       205     50,000    22951.0    22834.8       2.86       1.10 
   156/140          1     0.171%     0.177%      17.51            
    70/140          2     1.496%     1.487%       7.60            

Integration Time:     0.1000 sec
 Sampling Period:     0.6200 sec
               n:        200
           Oxide:   156/140      0.236%
  Doubly Charged:    70/140      1.419%

      m/z:         59         89        205
   Height:     12,012      9,452     24,020
     Axis:      59.00      89.10     205.05
    W-50%:       0.60       0.60       0.45
    W-10%:      0.700      0.700      0.700

Integration Time:     0.1000 sec
Acquisition Time:    22.5600 sec

Y axis : Linear  

Page: 1
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Tune Report

Tune File         : he.u                     
Comment           :                               

Tuning Parameters
===Plasma Condition===          ===Ion Lenses===                ===Q-Pole Parameters===        
      RF Power  :   1550 W           Extract 1  :      0 V            AMU Gain  :    117       
   RF Matching  :    1.5 V           Extract 2  :   -150 V          AMU Offset  :    128       
    Smpl Depth  :      8 mm         Omega Bias  :    -75 V           Axis Gain  : 0.9977       
       Torch-H  :   -1.9 mm         Omega Lens  :      7 V         Axis Offset  :    0.1       
       Torch-V  :      2 mm      Cell Entrance  :    -30 V             QP Bias  :    -15 V     
   Carrier Gas  :   0.55 L/min       Cell Exit  :    -60 V                                     
 Dilution Mode  :     ON               Deflect  :   -0.8 V      ===Detector Parameters===      
  Dilution Gas  :    0.5 L/min      Plate Bias  :    -60 V       Discriminator  :    4.5 mV    
  Optional Gas  :      0 %      ===Octopole Parameters===            Analog HV  :   1699 V     
Nebulizer Pump  :    0.1 rps           OctP RF  :    170 V            Pulse HV  :   1218 V     
   Sample Pump  :    --- rps         OctP Bias  :    -18 V                                     
      S/C Temp  :      2 degC                                                                  
                                                                                               
===Reaction Cell===                                                                            
 Reaction Mode  :     ON                                                                       
        H2 Gas  :      0 mL/min         He Gas  :    4.3 mL/min   Optional Gas  :    --- %     
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C:\ICPMH\1\DATA\061719B1.B\QCTUNE00.D

6/17/2019 PM 03:18 1

QC Tune Report

 

Data File: C:\ICPMH\1\7500\QCTUNE.D

Date Acquired: 17 Jun 2019  03:13:40 pm

Operator: CB 7700

Misc Info:

Vial Number: 1307

Current Method: C:\ICPMH\1\METHODS\TN_6020.m

 

 

Minimum Response(CPS)

Element               Actual            Required            Flag

 

RSD (%)

Element               Actual            Required            Flag

    6  Li                1.68                5.00                    

   59  Co                0.88                5.00                    

  115  In                0.77                5.00                    

  205  Tl                0.89                5.00                    

 

Ion Ratio

Element               Actual            Required            Flag

 

Maximum Bkg. Count(CPS)

Element               Actual            Required            Flag
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C:\ICPMH\1\DATA\061719B1.B\QCTUNE00.D

6/17/2019 PM 03:18 2

m/z->4.50        5.00 5.50 6.00 6.50 7.00 7.50

1.0E+7

5.0E+6

6 Li

Mass Calib.

   Actual: 6.05

   Required: 5.90-6.10

   Flag:

Peak Width

   Actual: 0.60

   Required: 0.90

   Flag:

m/z->57.50        58.00 58.50 59.00 59.50 60.00 60.50

2.0E+6

1.0E+6

59 Co

Mass Calib.

   Actual: 59.05

   Required: 58.90-59.10

   Flag:

Peak Width

   Actual: 0.65

   Required: 0.90

   Flag:

m/z->113.50        114.00 114.50 115.00 115.50 116.00 116.50

2.0E+7

1.0E+7

115 In

Mass Calib.

   Actual: 115.10

   Required: 114.90-115.10

   Flag:

Peak Width

   Actual: 0.60

   Required: 0.90

   Flag:

m/z->203.50        204.00 204.50 205.00 205.50 206.00 206.50

2.0E+6

1.0E+6

205 Tl

Mass Calib.

   Actual: 205.05

   Required: 204.90-205.10

   Flag:

Peak Width

   Actual: 0.65

   Required: 0.90

   Flag:

 

QC Tune Result:Pass
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C:\ICPMH\1\DATA\061719B1.B\QCTUNE00.D

6/17/2019 PM 03:18 3

Replicated Data:    Tune #1
Mass      Count(CPS)
6         2999254.00        2959166.00        2994706.00        3006684.00        2995298.00
          

7         180913.59         181829.70         182196.30         182118.70         181912.80
          

8         17.50             12.00             20.00             22.00             31.00
          

58        963877.69         963413.00         953818.88         954313.69         955880.00
          

59        893465.81         901031.81         901490.81         899828.13         901454.31
          

60        415824.41         406162.19         407272.69         408182.19         406884.81
          

95        494607.00         483075.91         477255.31         483317.41         484163.41
          

111       510540.41         491949.81         491492.69         492208.81         492072.00
          

114       1127024.00        1116092.00        1114135.00        1119736.00        1125501.00
          

115       5503119.00        5345135.00        5442524.00        5487045.00        5469218.00
          

116       699163.19         695509.31         701442.38         697750.31         693951.38
          

118       655035.69         656664.19         657823.31         664804.88         653431.38
          

204       39366.82          37196.35          37229.11          37749.61          38486.54
          

205       808058.13         796835.00         802832.00         797316.13         813043.38
          

206       641390.38         612862.38         612719.13         615928.88         618378.13
          

207       577753.69         552079.50         552139.38         552334.19         549334.38
          

208       1239264.00        1194609.00        1221571.00        1211064.00        1229389.00
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Blank Sample

TuneStep

2

3

TuneFile

he.u

nogas.u

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName

Acq Date Time 2019-06-17T15:20:50-05:00

Type 6-Blank

VialNumber 1

Sample Name RINSE

Data File Name 002BLNK.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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Calibration Blank Report

24.80

2.32

8.42

25.46

28.56

8.67

34.70

36.74

8.75

23.73

14.84

57.30

25.76

1.86

20.84

12.88

2.44

0.84

2.01

3.23

%RSD

14.27

4.65

2.70

0.56

8.43

226

20216

480

74

23

203

6

38

611

81

79

9

47

5032

79

108

19824

86468

313

930

CPS

474721

143

5412

10195

359

2

3

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

2

Tune Step

3

3

3

2

2

72

72

72

72

72

72

72

72

45

72

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

45

93

95

66

75

78

88

89

90

52

55

57

59

60

63

27

31

39

44

47

51

m/z

7

9

11

23

24

Nb

Mo

Zn

As

Se

Sr

Y

Zr

Cr

Mn

Fe

Co

Ni

Cu

Al

P

K

Ca

Ti

V

Element

Li

Be

B

Na

Mg

Dilution 1

Comment

Operator CB 7700

QC Analyte Table

Acq Date Time 2019-06-17T15:27:32-05:00

Type CalBlk

VialNumber 4

Sample Name ICIS 1747053

Data File Name 003CALB.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 3:31 PM on:6/17/2019

0.08

16.27

0.81

16.19

11533797

4118379

5167713

%RSD

14.42

1.59

17.44

1.68

14.87

16.53

2

3

CPS

8244034

350673

8695069

236258

1783132

9361062

5667560

193

Tune Step

3

2

3

2

3

3

2

3

72

72

115

165

165

193

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

m/z

6

45

45

0.87

2.72

1.90

1.41

23.14

17.56

2.93

8.64

39.99

14.04

5.62

3.17

173.21

32.88

50.03

173.21

86.60

21.53

80.14

5.53

9.87

173.21

49.52

45.82

2.32

24.74

17.34

19.21

11.22

2137

1871

8251

1449

873

48

4621

3772

17

112

507

4267

3

21

7

1

11

32

48

2185

1118

1

8

33

20216

47

174

116

283

3

3

3

2

3

3

2

2

3

2

3

3

2

2

2

2

3

2

3

3

3

2

2

3

3

2

2

2

3

193

193

193

193

193

193

165

165

193

193

193

193

165

165

165

165

165

165

115

115

115

165

165

165

72

72

72

72

115

206

207

208

209

232

238

181

182

185

195

197

205

139

140

141

146

147

178

111

118

121

125

133

137

95

101

103

105

107

(Pb)

(Pb)

Pb

Bi

Th

U

Ta

W

Re

Pt

Au

Tl

La

Ce

Pr

Nd

Sm

Hf

Cd

Sn

Sb

Te

Cs

Ba
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Calibration Standard Report
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Calibration Standard Report
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Calibration Standard Report
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Initial Calibration Verification (ICV) - US EPA Method  6020
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48.19321

99.44247

103.58885

48.61889

102.41055

110.72785

10.37056

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Initial Calibration Blank (ICB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00609

0.10318

-0.10154

-0.08712

-0.01421

0.12996

-0.00022

0.00167

-0.03108

-0.00419

-0.01131

0.12624

0.00071

0.00043

-0.25588

-0.04663

4.39389

2.72931

-22.82813

-0.02063

Meas Value

0.13346

0.00287

5.70485

0.12954

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:00:42-05:00

Type ICB

VialNumber 4

Sample Name ICB 1747053

Data File Name 008_ICB.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:05 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

108.5

98.1

107.5

97.0

105.4

Lower Limit

80

80

80

80

%Recovery

106.1

100.7

110.0

101.8

108.81783132

9361062

5667560

11533797

4118379

5167713

1.66

1.26

1.02

1.10

1.48

Reference CPS

8244034

350673

8695069

236258

%RSD

2.31

0.56

1.47

2.26

1.941940650

10154369

5561885

12401455

3993312

5448068

3

2

3

2

3

CPS

8750557

353149

9562445

240524

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.01998

-0.03282

0.04980

0.03366

0.00255

0.01835

0.08388

1.41520

0.00330

0.00146

0.93839

0.00179

0.00064

0.00070

0.00049

0.00110

0.00114

0.00161

-0.00088

0.02319

-0.01940

0.07554

0.00840

0.10318

-0.72060

0.00163

0.00324

-0.00194

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

109.8

97.6

78.2

109.9

108.9

103.8

91.6

113.1

111.2

100.4

106.9

107.2

105.1

113.3

111.7

106.4

102.7

105.4

110.4

88.9

101.9

%Recovery

105.2

101.5

96.2

106.5

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.49218

24.39223

3.90960

1.09916

21.77802

10.37778

4.57956

5.65443

5.56015

10.04228

10.69229

2.14455

52.57095

2.26539

5.58714

53.20369

51.33561

105.43255

110.37415

88.93188

5.09660

Meas Value

5.26200

0.50743

96.17256

53.23372

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:07:25-05:00

Type CRI

VialNumber 1101

Sample Name CRI 1747054

Data File Name 009LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

108.5

97.9

106.9

97.7

105.7

Lower Limit

80

80

80

80

%Recovery

105.6

98.0

109.5

97.1

107.71783132

9361062

5667560

11533797

4118379

5167713

1.23

0.66

0.16

1.14

0.30

Reference CPS

8244034

350673

8695069

236258

%RSD

0.33

0.33

0.86

1.18

0.381920371

10155576

5547100

12329748

4022372

5459987

3

2

3

2

3

CPS

8702144

343726

9521177

229491

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

100.4

105.3

116.5

110.5

112.2

108.0

97.3

120.2

107.3

105.0

112.4

110.5

114.5

112.9

113.1

106.7

108.1

105.1

105.4

108.5

107.0

108.4

106.9

78.2

107.9

113.5

108.3

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.00866

3.15949

23.29567

2.20944

1.12235

10.80100

9.72856

6.00965

10.73295

1.05004

5.61997

2.21084

2.28983

11.28559

2.26205

2.13329

10.81491

2.10159

0.52721

2.17015

5.34897

10.84320

1.06928

3.90960

10.78958

11.35111

0.54131

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Interference Check Sample A (ICS-A) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

120000

0.434

0.8

120000

120000

120000

120000

120000

2400

QC High

1.388

0.7

20

120000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.34904

1.65126

0.02542

0.70071

0.13027

0.48322

2.13946

0.00453

0.07460

1.48585

0.71721

93328.57931

0.30106

0.27982

94090.52794

91145.32104

97538.20092

95323.00183

99044.43793

1973.36529

Meas Value

0.58813

0.00215

4.58783

97468.71604

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:14:07-05:00

Type ICSA

VialNumber 1105

Sample Name ICSA 1747057

Data File Name 010ICSA.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.8

95.1

100.9

85.4

88.6

Lower Limit

80

80

80

80

%Recovery

99.0

103.1

108.6

98.3

101.71783132

9361062

5667560

11533797

4118379

5167713

1.93

9.99

2.33

9.57

1.61

Reference CPS

8244034

350673

8695069

236258

%RSD

2.77

9.16

1.97

5.56

2.501813307

9154501

5387743

11639161

3515474

4580472

3

2

3

2

3

CPS

8162750

361566

9443055

232138

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2400

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.09586

0.42840

0.06103

0.16038

0.02241

0.29556

2.72832

1.38207

0.00751

0.03324

0.14774

0.89456

0.05024

0.11227

0.00167

0.01472

0.01134

0.04785

-0.16471

0.15467

0.06529

0.09220

0.04951

1.65126

2058.43504

0.00518

-0.00077

0.00526

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Interference Check Sample AB (ICS-AB) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

112.4

113.2

101.6

101.1

100.4

108.4

103.6

110.6

113.3

100.3

103.5

107.8

97.4

107.3

99.5

97.0

93.9

101.5

98.8

98.8

95.9

%Recovery

105.5

100.9

100.4

100.1

50

25

2050

50

50

50

25

50

50

50

50

50

100000

50

50

100000

100000

100000

100000

100000

2100

ExpectedValue

50

50

100

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

56.20504

28.29492

2083.77535

50.53601

50.22133

54.21176

25.90230

55.28688

56.67269

50.15389

51.73276

53.92406

97382.07968

53.66957

49.74079

97034.00127

93899.40815

101498.96386

98782.36307

98831.53964

2014.49754

Meas Value

52.73513

50.46415

100.36813

100107.60000

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:20:43-05:00

Type ICSAB

VialNumber 1106

Sample Name ICSAB 1747058

Data File Name 011ICSB.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.3

95.4

100.5

84.3

88.9

Lower Limit

80

80

80

80

%Recovery

99.6

101.7

109.4

95.4

102.61783132

9361062

5667560

11533797

4118379

5167713

1.83

10.86

2.09

10.93

2.12

Reference CPS

8244034

350673

8695069

236258

%RSD

1.08

10.68

1.77

8.23

2.211829752

9203052

5404654

11592204

3473839

4596455

3

2

3

2

3

CPS

8210888

356543

9516033

225415

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

102.3

108.5

109.3

108.9

108.2

105.3

104.7

106.7

112.7

99.5

108.7

108.5

109.6

108.3

107.6

102.8

108.5

99.6

100.0

110.9

108.7

98.5

103.1

101.6

99.4

100.9

94.6

10

50

50

50

50

50

50

50

50

5

50

50

50

50

50

50

50

10

50

50

25

50

50

2050

50

50

5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

10.23245

54.23613

54.63411

54.44069

54.11897

52.63491

52.34392

53.33627

56.34903

4.97582

54.34254

54.22686

54.77823

54.15457

53.77692

51.39586

54.26144

9.96410

49.97507

55.44132

27.17308

49.26542

51.54484

2083.77535

49.67733

50.43143

4.72888

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

195.66164

96.38841

195.07931

196.18162

196.47025

98.97059

200.45022

194.00237

197.29574

194.55059

196.26232

4921.15782

191.80059

196.53561

4889.45060

4962.27822

4941.97605

4956.31616

4964.82845

198.98500

FinalConcentration

200.36295

199.18702

398.06897

4975.83692

195.66164

96.38841

195.07931

196.18162

196.47025

98.97059

200.45022

194.00237

197.29574

194.55059

196.26232

4921.15782

191.80059

196.53561

4889.45060

4962.27822

4941.97605

4956.31616

4964.82845

198.98500

Meas Value

200.36295

199.18702

398.06897

4975.83692

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:27:22-05:00

Type Sample

VialNumber 1103

Sample Name LRC 1747056

Data File Name 012SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

109.3

99.3

108.4

95.2

102.6

Lower Limit

80

80

80

80

%Recovery

104.4

99.9

113.3

103.0

110.91783132

9361062

5667560

11533797

4118379

5167713

1.02

2.09

0.36

0.70

0.58

Reference CPS

8244034

350673

8695069

236258

%RSD

0.13

0.97

0.50

0.91

0.471977972

10236212

5625141

12497835

3919678

5301427

3

2

3

2

3

CPS

8610096

350260

9853002

243428

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

40.16283

198.74620

197.63750

199.07300

199.46853

195.04170

196.56862

195.57514

199.35812

19.93883

201.93247

199.46477

202.18627

201.01062

197.47844

200.36443

197.47099

39.61881

199.67959

197.75779

97.72200

201.67390

204.08112

96.38841

108.41384

193.41785

191.56432

19.27047

40.16283

198.74620

197.63750

199.07300

199.46853

195.04170

196.56862

195.57514

199.35812

19.93883

201.93247

199.46477

202.18627

201.01062

197.47844

200.36443

197.47099

39.61881

199.67959

197.75779

97.72200

201.67390

204.08112

96.38841

108.41384

193.41785

191.56432

19.27047

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

FAILED

QC Flag

FAILED

FAILED

FAILED

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1076.80156

1.47079

1003.09253

1067.96201

1106.58182

546.53815

1070.37119

0.02074

973.97666

983.91855

1040.61617

50532.48611

1024.68937

996.24618

50821.29331

48963.88189

53569.86990

50980.95833

51156.56788

2015.61190

FinalConcentration

1131.31870

1077.21673

2208.14112

52471.72256

1076.80156

1.47079

1003.09253

1067.96201

1106.58182

546.53815

1070.37119

0.02074

973.97666

983.91855

1040.61617

50532.48611

1024.68937

996.24618

50821.29331

48963.88189

53569.86990

50980.95833

51156.56788

2015.61190

Meas Value

1131.31870

1077.21673

2208.14112

52471.72256

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:33:50-05:00

Type Sample

VialNumber 1301

Sample Name LRC 1747059

Data File Name 013SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.2

92.6

104.8

85.4

96.0

Lower Limit

80

80

80

80

%Recovery

94.4

99.6

111.6

95.5

105.71783132

9361062

5667560

11533797

4118379

5167713

0.86

3.43

1.07

3.40

1.00

Reference CPS

8244034

350673

8695069

236258

%RSD

0.77

4.07

0.11

2.53

0.581884955

9568531

5246130

12092621

3517383

4958925

3

2

3

2

3

CPS

7784254

349161

9702242

225730

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

198.71545

1025.07562

0.06631

1080.67600

1079.89790

0.20150

7.42909

1086.61894

0.04708

0.01552

1.19468

1015.86509

0.04387

0.07418

0.01750

0.02277

1026.77077

193.26622

984.28752

1061.52863

518.07799

0.46977

0.05580

1.47079

1565.97476

0.01171

0.08623

0.03223

198.71545

1025.07562

0.06631

1080.67600

1079.89790

0.20150

7.42909

1086.61894

0.04708

0.01552

1.19468

1015.86509

0.04387

0.07418

0.01750

0.02277

1026.77077

193.26622

984.28752

1061.52863

518.07799

0.46977

0.05580

1.47079

1565.97476

0.01171

0.08623

0.03223

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

FAILED

FAILED

FAILED

FAILED

QC Flag

FAILED

FAILED

FAILED

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1954.17298

0.68560

1763.25959

4326.48862

1881.23214

1021.84300

2089.07765

0.03047

1729.07516

1727.33126

4602.57117

90947.62682

1828.05427

1753.65533

90196.96401

87007.78098

92517.12570

90785.33418

100453.81281

3883.91683

FinalConcentration

2473.91732

2344.67781

4889.94135

93431.45635

1954.17298

0.68560

1763.25959

4326.48862

1881.23214

1021.84300

2089.07765

0.03047

1729.07516

1727.33126

4602.57117

90947.62682

1828.05427

1753.65533

90196.96401

87007.78098

92517.12570

90785.33418

100453.81281

3883.91683

Meas Value

2473.91732

2344.67781

4889.94135

93431.45635

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:40:18-05:00

Type Sample

VialNumber 1302

Sample Name LRC 1747060

Data File Name 014SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:44 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.0

94.8

102.7

86.0

91.4

Lower Limit

80

80

80

80

%Recovery

82.7

109.3

110.2

102.8

102.01783132

9361062

5667560

11533797

4118379

5167713

0.88

1.94

1.66

2.80

0.67

Reference CPS

8244034

350673

8695069

236258

%RSD

1.24

1.54

0.25

0.97

0.651818774

9171393

5374650

11849623

3541481

4722180

3

2

3

2

3

CPS

6817947

383260

9586195

242936

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

FAILED

QC ISTD Table

FAILED

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

386.16427

4868.98308

1939.95686

2156.93539

2152.49690

0.14223

1.36090

2042.52817

0.05274

0.02858

0.26833

3924.01702

0.07588

0.19015

0.01805

0.04912

1997.59087

379.48204

1924.97479

2062.41128

1003.69830

0.39313

0.08193

0.68560

3121.85451

0.00557

0.30502

0.05857

386.16427

4868.98308

1939.95686

2156.93539

2152.49690

0.14223

1.36090

2042.52817

0.05274

0.02858

0.26833

3924.01702

0.07588

0.19015

0.01805

0.04912

1997.59087

379.48204

1924.97479

2062.41128

1003.69830

0.39313

0.08193

0.68560

3121.85451

0.00557

0.30502

0.05857

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

105.9

104.8

121.3

104.7

103.2

102.7

107.4

102.0

106.7

99.2

101.9

103.0

102.7

106.6

102.2

98.7

99.8

97.1

103.1

102.9

101.9

%Recovery

103.1

102.8

137.6

101.0

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

105.93488

52.39589

60.65278

104.72906

103.20937

102.66394

53.68831

101.96268

106.74837

99.16469

101.91385

102.97922

2567.62355

106.61770

102.23938

2467.73779

2495.99473

2428.61179

2576.88220

2573.33589

101.86090

Meas Value

103.05178

102.78286

275.29237

2525.58444

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:46:45-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 015_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:51 PM on:6/17/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.0

99.8

102.3

96.2

98.9

Lower Limit

80

80

80

80

%Recovery

99.7

98.5

108.6

97.2

107.11783132

9361062

5667560

11533797

4118379

5167713

3.05

13.74

2.31

12.15

2.08

Reference CPS

8244034

350673

8695069

236258

%RSD

1.70

13.17

3.13

10.40

3.101910568

9826728

5654934

11797806

3960025

5109272

3

2

3

2

3

CPS

8217786

345504

9440537

229613

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

103.7

106.0

99.8

102.7

102.8

100.6

97.6

103.2

103.1

99.1

106.9

108.2

102.1

102.2

101.5

99.4

107.6

102.6

102.2

102.1

107.4

100.0

101.1

121.3

101.5

102.0

101.4

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.73374

105.97648

99.81143

102.72278

102.77252

100.62741

97.62352

103.19555

103.05254

9.91001

106.85694

108.19740

102.07600

102.23259

101.54505

99.41505

107.64634

20.52672

102.24084

102.13768

53.67613

99.98089

101.07371

60.65278

101.52040

101.98790

10.14461

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00738

0.09268

-0.20707

0.00127

0.05650

0.21701

0.00273

0.00174

-0.00771

-0.00165

-0.00198

0.48443

0.00221

0.00255

0.16668

0.12241

1.61994

2.55407

-34.97736

0.04727

Meas Value

0.62738

0.05626

41.22320

5.09086

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T16:53:25-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 016_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:58 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

112.3

99.1

108.4

97.7

104.1

Lower Limit

80

80

80

80

%Recovery

103.9

102.9

114.0

104.3

110.41783132

9361062

5667560

11533797

4118379

5167713

4.45

0.81

3.28

0.30

4.82

Reference CPS

8244034

350673

8695069

236258

%RSD

1.53

0.67

4.30

2.58

2.421968096

10510696

5616478

12503041

4025173

5378159

3

2

3

2

3

CPS

8567870

360993

9915598

246309

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.14019

0.35259

0.18791

0.02292

0.00661

0.00604

0.00540

2.09261

0.00194

0.00061

0.74643

0.16351

0.00062

0.00047

0.00027

0.00028

0.00442

0.03240

0.02939

0.12095

0.43654

0.10029

0.00668

0.09268

3.84775

0.00448

0.00137

-0.00648

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.05679

0.00155

0.07998

0.13203

0.01319

0.21030

0.09810

0.95441

0.13197

0.30037

-54.43812

0.26455

0.06994

0.46449

0.57416

30.71632

FinalConcentration

1.46279

0.07345

56.99314

15.54805

2.16887

6.31757

11.79283

10.75579

0.02839

0.00078

0.03999

0.06601

0.00659

0.10515

0.04905

0.47720

0.06598

0.15018

-27.21906

0.13227

0.03497

0.23224

0.28708

15.35816

Meas Value

0.73140

0.03673

28.49657

7.77402

1.08444

3.15878

5.89642

5.37789

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431764

Operator CB 7700

Acq Date Time 2019-06-17T17:00:09-05:00

Type Sample

VialNumber 2101

Sample Name MB 160-431764/1-A

Data File Name 017SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:05 PM on:6/17/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

101.5

Lower Limit

80

80

80

80

80

80

80
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105.6

111.7

108.1

99.1

106.5

96.2

1783132

9361062

5667560

11533797

4118379

5167713

1.18

0.86

3.25

0.30

2.36

Reference CPS

8244034

350673

8695069

236258

5617686

12287667

3962645

5243276

%RSD

0.66

1.62
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2.45

0.94

3

2

3

CPS

8578801
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9675042

249586
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10122702

193
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Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115
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Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery
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U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf
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W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd
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Cd

Sn

Sb

Nb

Mo

Ru
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200
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ug/l
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ug/l
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0.00654
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0.00662
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0.00263
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0.00062

0.00331
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0.02040
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0.47267

0.06601

1.96460

0.00734

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2
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3

3

3

2

3
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115
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1026.67817

0.49808

1045.77296

1042.47704

1053.65422

514.52837

993.48603

0.00861

1006.56720

1037.32758

1022.48542

10780.45435

1026.70851

1020.00512

10495.27908

10792.85410

1083.43427

10507.27474

10346.86970

981.83198

FinalConcentration

103.47116

102.27498

231.65362

10715.79936

513.33909

0.24904

522.88648

521.23852

526.82711

257.26419

496.74302

0.00430

503.28360

518.66379

511.24271

5390.22718

513.35425

510.00256

5247.63954

5396.42705

541.71713

5253.63737

5173.43485

490.91599

Meas Value

51.73558

51.13749

115.82681

5357.89968

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:06:51-05:00

Type Sample

VialNumber 2102

Sample Name LCS 160-431764/2-A

Data File Name 018SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:11 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.7

86.5

104.4

82.2

96.8

Lower Limit

80

80

80

80

%Recovery

97.8

91.4

106.4

93.8

109.11783132

9361062

5667560

11533797

4118379

5167713

1.01

12.27

1.01

12.00

1.82

Reference CPS

8244034

350673

8695069

236258

%RSD

0.40

10.81

0.90

8.75

1.441945462

9803097

4903354

12036198

3387153

5002674

3

2

3

2

3

CPS

8058927

320493

9253702

221613

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400
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2000
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200
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5000
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400
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100

1000
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20

ug/l

ug/l

ug/l

ug/l
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ug/l

ug/l
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ug/l
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ug/l
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

195.45766

1024.34449

1091.43954

1031.78664

1046.77991

0.33649

0.36156

1065.17206

0.02451

0.02887

0.16198

999.72043

0.02779

0.03221

0.01215

0.01412

991.41575

192.51084

955.91862

996.58568

456.24744

0.03491

0.01543

0.49808

480.79496

-0.00276

0.06511
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97.72883

512.17225

545.71977

515.89332

523.38995

0.16825
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532.58603

0.01226

0.01444

0.08099

499.86021

0.01389

0.01610

0.00608

0.00706

495.70787

96.25542

477.95931

498.29284

228.12372

0.01746

0.00771

0.24904

240.39748

-0.00138

0.03255

0.01597

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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165
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140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 5:11 PM on:6/17/2019Page 476 of 1394



Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

92.03535

7.18059

152.42013

577.68839

70.34717

23.78430

231.93513

113.04439

298.94064

159.65062

7691.82336

138011.98456

74.90319

187.08167

26067.44616

86357.08798

7104.41811

19743.95623

53414.88491

1109.87800

FinalConcentration

62.97628

5.89828

142.03863

302.52323

18.40707

1.43612

30.48403

115.53768

14.06943

4.75686

46.38703

22.60888

59.78813

31.93012

1538.36467

27602.39691

14.98064

37.41633

5213.48923

17271.41760

1420.88362

3948.79125

10682.97698

221.97560

Meas Value

12.59526

1.17966

28.40773

60.50465

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:13:25-05:00

Type Sample

VialNumber 2103

Sample Name 280-123797-A-1-T

Data File Name 019SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.9

95.3

102.5

93.2

97.3

Lower Limit

80

80

80

80

%Recovery

100.0

98.6

111.2

96.0

106.61783132

9361062

5667560

11533797

4118379

5167713

3.53

6.63

2.28

7.20

1.56

Reference CPS

8244034

350673

8695069

236258

%RSD

1.74

8.36

3.41

5.30

1.531900213

9632066

5399769

11826914

3837067

5026340

3

2

3

2

3

CPS

8247574

345823

9672944

226742

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400
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2000
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5000

200

200
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200

2000

400

2000
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1000

200
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100

1000
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20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.94432

165.14628

3.33125

45.05213

11.97136

2.42927

0.19774

15.95570

0.00587

0.03324

0.25366

1436.08961

183.09509

344.58119

44.55062

164.20549

32.24208

0.90516

4.24718

16.95565

6.14916

0.31643

10.26988

7.18059

10.08956

0.00323

0.01203

0.08098

0.78886

33.02926

0.66625

9.01043

2.39427

0.48585

0.03955

3.19114

0.00117

0.00665

0.05073

287.21792

36.61902

68.91624

8.91012

32.84110

6.44842

0.18103

0.84944

3.39113

1.22983

0.06329

2.05398

1.43612

2.01791

0.00065

0.00241

0.01620
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3

3

2

2
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3
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2

2
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

99.28333

7.75425

135.00826

537.80077

80.40682

33.06243

189.72024

109.51102

327.62019

161.63750

8532.70833

148033.47341

77.46589

182.53463

25577.23151

89602.62446

8066.32071

17697.46401

49598.12139

1348.81212

FinalConcentration

71.11193

5.84404

128.51745

331.52628

19.85667

1.55085

27.00165

107.56015

16.08136

6.61249

37.94405

21.90220

65.52404

32.32750

1706.54167

29606.69468

15.49318

36.50693

5115.44630

17920.52489

1613.26414

3539.49280

9919.62428

269.76242

Meas Value

14.22239

1.16881

25.70349

66.30526

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:20:02-05:00

Type Sample

VialNumber 2104

Sample Name 280-123797-A-2-AW

Data File Name 020SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:24 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.5

95.5

104.0

90.9

99.1

Lower Limit

80

80

80

80

%Recovery

99.8

100.2

112.2

97.4

107.01783132

9361062

5667560

11533797

4118379

5167713

0.74

1.31

0.90

1.51

1.81

Reference CPS

8244034

350673

8695069

236258

%RSD

0.31

1.07

0.31

0.33

0.861907856

9873804

5415316

11991703

3743251

5121811

3

2

3

2

3

CPS

8227224

351521

9756755

230159

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.27339

156.20373

2.74396

42.32368

11.98304

2.56607

0.13090

8.22412

0.00659

0.05211

0.18672

1374.07517

185.18082

354.45297

45.04719

164.00483

32.18683

0.83171

4.14148

16.89091

5.00646

0.65007

8.66127

7.75425

7.21504

0.00482

0.01326

0.04589

0.45468

31.24075

0.54879

8.46474

2.39661

0.51321

0.02618

1.64482

0.00132

0.01042

0.03734

274.81503

37.03616

70.89059

9.00944

32.80097

6.43737

0.16634

0.82830

3.37818

1.00129

0.13001

1.73225

1.55085

1.44301

0.00096

0.00265

0.00918

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

97.23494

7.79249

129.63135

552.32078

84.58442

32.03010

201.14608

110.24408

326.32478

162.27888

9289.75121

160397.44143

76.31970

181.89056

27592.91471

98130.49215

8094.16265

18795.14205

49973.88781

1361.33638

FinalConcentration

81.06847

5.86351

374.22658

355.17630

3.88940

0.31170

5.18525

22.09283

3.38338

1.28120

8.04584

4.40976

13.05299

6.49116

371.59005

6415.89766

3.05279

7.27562

1103.71659

3925.21969

323.76651

751.80568

1998.95551

54.45346

Meas Value

3.24274

0.23454

14.96906

14.20705

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 25

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:26:37-05:00

Type Sample

VialNumber 2105

Sample Name 280-123797-A-2-AW SD

Data File Name 021SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:31 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

107.3

97.3

103.9

94.1

100.5

Lower Limit

80

80

80

80

%Recovery

100.8

99.3

111.1

96.4

108.31783132

9361062

5667560

11533797

4118379

5167713

16.30

7.95

16.59

6.57

13.92

Reference CPS

8244034

350673

8695069

236258

%RSD

11.03

7.54

13.98

4.49

12.511930891

10041841

5514259

11979127

3876728

5196102

3

2

3

2

3

CPS

8312731

348077

9661452

227812

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.78391

158.76199

3.78784

40.72364

11.99195

2.57676

-0.15774

24.35696

0.01434

0.11403

1.05205

1477.73202

180.33533

371.91060

43.47635

160.76247

32.70769

0.96001

4.18059

20.63443

13.95163

-0.30915

8.30185

7.79249

-5.67891

0.02763

0.04408

0.06365

0.03136

6.35048

0.15151

1.62895

0.47968

0.10307

-0.00631

0.97428

0.00057

0.00456

0.04208

59.10928

7.21341

14.87642

1.73905

6.43050

1.30831

0.03840

0.16722

0.82538

0.55807

-0.01237

0.33207

0.31170

-0.22716

0.00111

0.00176

0.00255

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

823.16369

8.49602

1133.12194

1565.42647

1103.76340

527.77381

1221.57772

106.43843

1376.10989

1158.26859

7950.86140

178144.29786

1085.14149

1214.85906

40740.13866

153641.25812

7907.92810

32707.22862

57714.03575

3106.89952

FinalConcentration

207.07364

109.67380

339.22536

10236.54435

164.63274

1.69920

226.62439

313.08529

220.75268

105.55476

244.31554

21.28769

275.22198

231.65372

1590.17228

35628.85957

217.02830

242.97181

8148.02773

30728.25162

1581.58562

6541.44572

11542.80715

621.37990

Meas Value

41.41473

21.93476

67.84507

2047.30887

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:33:19-05:00

Type Sample

VialNumber 2106

Sample Name 280-123797-A-2-AX MS

Data File Name 022SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:37 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.6

96.1

104.1

91.5

97.7

Lower Limit

80

80

80

80

%Recovery

97.5

99.2

111.9

95.5

105.51783132

9361062

5667560

11533797

4118379

5167713

1.43

0.82

1.65

0.45

0.78

Reference CPS

8244034

350673

8695069

236258

%RSD

0.41

0.87

1.30

1.19

0.461881913

9699392

5448010

12004911

3768575

5050609

3

2

3

2

3

CPS

8037054

348001

9733278

225623

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

201.91389

1122.07268

1006.79178

822.37027

1014.27134

2.58027

0.10806

793.80660

0.02262

0.02503

0.09752

2322.12715

174.44522

333.20029

41.86914

153.79087

1015.66040

199.49860

988.21454

946.09601

219.46368

0.70972

14.17303

8.49602

499.63160

0.01441

0.08053

0.04156

40.38278

224.41454

201.35836

164.47405

202.85427

0.51605

0.02161

158.76132

0.00452

0.00501

0.01950

464.42543

34.88904

66.64006

8.37383

30.75817

203.13208

39.89972

197.64291

189.21920

43.89274

0.14194

2.83461

1.69920

99.92632

0.00288

0.01611

0.00831

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

840.12598

7.83126

1145.38503

1551.59291

1136.75270

544.44512

1207.23106

98.38462

1377.81451

1181.62513

7713.83506

168920.06940

1106.91189

1234.64229

38240.69545

145199.83466

7444.21513

31324.73131

53338.25298

2804.56155

FinalConcentration

199.26471

108.20130

328.20987

10391.29532

168.02520

1.56625

229.07701

310.31858

227.35054

108.88902

241.44621

19.67692

275.56290

236.32503

1542.76701

33784.01388

221.38238

246.92846

7648.13909

29039.96693

1488.84303

6264.94626

10667.65060

560.91231

Meas Value

39.85294

21.64026

65.64197

2078.25906

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:39:52-05:00

Type Sample

VialNumber 2107

Sample Name 280-123797-A-2-AY MSD

Data File Name 023SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:44 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.2

92.6

104.9

90.0

98.2

Lower Limit

80

80

80

80

%Recovery

98.1

97.7

112.4

94.2

106.31783132

9361062

5667560

11533797

4118379

5167713

0.94

4.35

0.82

5.04

0.29

Reference CPS

8244034

350673

8695069

236258

%RSD

0.60

4.00

0.92

2.51

0.301894594

9753937

5248010

12100310

3707866

5072211

3

2

3

2

3

CPS

8086902

342557

9769636

222670

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

200.75439

1101.75734

1017.49085

822.24590

999.24670

2.57628

0.08209

822.20332

0.01890

0.04453

0.09803

2193.74309

166.85184

337.02053

40.27224

146.49276

1005.65773

196.62774

983.43657

945.45350

224.36182

0.76056

13.68904

7.83126

498.35478

-0.00418

0.08227

0.05393

40.15088

220.35147

203.49817

164.44918

199.84934

0.51526

0.01642

164.44066

0.00378

0.00891

0.01961

438.74862

33.37037

67.40411

8.05445

29.29855

201.13155

39.32555

196.68731

189.09070

44.87236

0.15211

2.73781

1.56625

99.67096

-0.00084

0.01645

0.01079

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

63.74633

5.36682

110.47774

417.81920

69.69487

25.23280

140.95242

87.23051

249.75316

131.74387

5539.01657

121402.78622

61.13301

143.19622

19950.33756

68748.93339

6563.38592

15863.33191

39260.69071

1130.23724

FinalConcentration

58.22119

4.51287

89.57378

212.50209

12.74927

1.07336

22.09555

83.56384

13.93897

5.04656

28.19048

17.44610

49.95063

26.34877

1107.80331

24280.55724

12.22660

28.63924

3990.06751

13749.78668

1312.67718

3172.66638

7852.13814

226.04745

Meas Value

11.64424

0.90257

17.91476

42.50042

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:46:26-05:00

Type Sample

VialNumber 2108

Sample Name 280-123797-A-3-Q

Data File Name 024SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:51 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.9

97.8

103.6

93.4

97.7

Lower Limit

80

80

80

80

%Recovery

99.4

101.1

111.6

97.8

106.31783132

9361062

5667560

11533797

4118379

5167713

0.69

1.57

0.82

0.56

0.85

Reference CPS

8244034

350673

8695069

236258

%RSD

0.52

0.47

0.62

1.61

1.131895477

9819485

5544243

11949494

3846875

5046769

3

2

3

2

3

CPS

8193397

354464

9702558

231056

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.46775

115.45952

1.90056

38.28195

9.49705

1.77837

0.02896

5.53903

0.00673

0.04733

0.07434

1018.79978

140.26739

285.36233

34.65722

125.01994

24.90276

0.63131

2.76207

14.51884

3.11534

0.25211

8.50047

5.36682

2.59912

-0.00602

0.01200

0.03950

0.49355

23.09190

0.38011

7.65639

1.89941

0.35567

0.00579

1.10781

0.00135

0.00947

0.01487

203.75996

28.05348

57.07247

6.93144

25.00399

4.98055

0.12626

0.55241

2.90377

0.62307

0.05042

1.70009

1.07336

0.51982

-0.00120

0.00240

0.00790

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 5:51 PM on:6/17/2019Page 482 of 1394



Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

83.27966

6.23173

157.39506

542.74139

75.59457

28.28480

642.06212

113.72584

296.21296

207.19984

7607.33584

144758.91291

77.66612

225.71946

38264.46880

80686.38489

6976.70522

16664.30767

106890.60286

1126.35286

FinalConcentration

66.63180

5.67698

116.97330

352.94776

16.65593

1.24635

31.47901

108.54828

15.11891

5.65696

128.41242

22.74517

59.24259

41.43997

1521.46717

28951.78258

15.53322

45.14389

7652.89376

16137.27698

1395.34104

3332.86153

21378.12057

225.27057

Meas Value

13.32636

1.13540

23.39466

70.58955

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:53:04-05:00

Type Sample

VialNumber 2109

Sample Name 280-123797-A-4-S

Data File Name 025SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:57 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.2

98.8

104.0

94.0

98.3

Lower Limit

80

80

80

80

%Recovery

99.2

101.5

112.7

96.8

106.91783132

9361062

5667560

11533797

4118379

5167713

0.84

0.93

0.32

1.05

0.48

Reference CPS

8244034

350673

8695069

236258

%RSD

0.64

0.13

1.60

1.55

0.631905476

9849278

5602281

11996305

3871927

5077659

3

2

3

2

3

CPS

8179973

355788

9796437

228736

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.03840

133.16974

2.15898

46.42242

9.90464

2.13019

0.07205

3.98074

0.01055

0.03758

0.04134

1492.22557

181.64551

345.21279

44.34718

163.99082

33.02975

0.82783

3.76951

15.80591

3.42239

0.50470

8.85511

6.23173

2.04567

0.00161

0.01180

0.03766

0.40768

26.63395

0.43180

9.28448

1.98093

0.42604

0.01441

0.79615

0.00211

0.00752

0.00827

298.44511

36.32910

69.04256

8.86944

32.79816

6.60595

0.16557

0.75390

3.16118

0.68448

0.10094

1.77102

1.24635

0.40913

0.00032

0.00236

0.00753

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

93.05300

6.58819

154.10977

491.35283

84.17741

29.72597

213.77093

117.60306

323.34434

222.77056

7427.46697

150413.19425

80.93943

253.20637

43292.73853

79081.59229

6263.13242

17470.46866

111780.33887

1177.12088

FinalConcentration

68.97169

5.19656

102.11295

855.40770

18.61060

1.31764

30.82195

98.27057

16.83548

5.94519

42.75419

23.52061

64.66887

44.55411

1485.49339

30082.63885

16.18789

50.64127

8658.54771

15816.31846

1252.62648

3494.09373

22356.06777

235.42418

Meas Value

13.79434

1.03931

20.42259

171.08154

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T17:59:42-05:00

Type Sample

VialNumber 2110

Sample Name 280-123797-A-5-U

Data File Name 026SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.4

92.7

105.3

89.5

99.7

Lower Limit

80

80

80

80

%Recovery

99.7

95.5

114.1

91.4

107.51783132

9361062

5667560

11533797

4118379

5167713

1.20

11.51

0.64

10.09

0.35

Reference CPS

8244034

350673

8695069

236258

%RSD

0.52

10.49

0.62

8.50

0.521917695

9867743

5254288

12140885

3684287

5151690

3

2

3

2

3

CPS

8218678

334932

9923062

215962

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.95855

116.33874

2.06673

40.20478

10.18806

2.24212

0.05916

3.43295

0.00679

0.03851

0.03711

1053.79570

181.62033

341.73516

44.55635

165.56802

30.30304

0.84617

3.12945

16.02871

3.28243

0.37208

7.63376

6.58819

2.50900

-0.00366

0.00972

0.05989

0.39171

23.26775

0.41335

8.04096

2.03761

0.44842

0.01183

0.68659

0.00136

0.00770

0.00742

210.75914

36.32407

68.34703

8.91127

33.11360

6.06061

0.16923

0.62589

3.20574

0.65649

0.07442

1.52675

1.31764

0.50180

-0.00073

0.00194

0.01198

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147
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111
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121

125

133
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95

101

103

105
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U
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W
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Pt

Au
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TuneFile
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

107.1

95.1

74.6

85.6

110.4

107.8

105.7

111.3

110.8

99.6

106.7

111.7

109.2

114.6

110.4

105.9

102.9

93.2

107.8

64.3

98.3

%Recovery

108.8

100.6

99.7

107.5

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.35262

23.78517

3.73250

0.85585

22.08884

10.78064

5.28534

5.56472

5.54199

9.95618

10.66808

2.23410

54.60065

2.29163

5.52103

52.94993

51.43625

93.23445

107.81515

64.27593

4.91698

Meas Value

5.44011

0.50301

99.70041

53.75385

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T18:06:22-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 027LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

112.5

100.3

108.3

97.6

104.2

Lower Limit

80

80

80

80

%Recovery

103.4

103.1

116.0

99.7

109.11783132

9361062

5667560

11533797

4118379

5167713

4.82

0.28

4.61

0.78

2.97

Reference CPS

8244034

350673

8695069

236258

%RSD

2.39

0.81

4.65

1.58

2.581945826

10531529

5682798

12495032

4017949

5384264

3

2

3

2

3

CPS

8523712

361420

10087254

235548

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

96.2

102.5

115.5

102.5

106.2

103.6

86.2

111.1

104.5

105.1

105.3

106.9

113.3

111.8

112.4

105.0

105.8

101.8

96.5

102.2

104.8

103.1

106.3

74.6

109.4

113.7

108.9

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.92439

3.07448

23.09874

2.04928

1.06245

10.35864

8.62443

5.55482

10.45091

1.05074

5.26330

2.13782

2.26636

11.17678

2.24709

2.10036

10.58120

2.03581

0.48264

2.04407

5.24023

10.30585

1.06336

3.73250

10.94156

11.37465

0.54456

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111
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121

125

133

95

101
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105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

104.4

102.8

96.3

104.5

101.0

101.0

106.2

100.0

105.4

98.9

102.1

101.7

101.6

107.0

102.5

97.0

98.3

99.3

103.0

97.5

97.5

%Recovery

100.0

102.0

104.6

98.4

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

104.43838

51.39569

48.14380

104.50748

101.04812

100.95925

53.09944

99.96073

105.41275

98.87370

102.07289

101.65536

2541.18932

106.95026

102.51956

2425.97127

2456.82505

2483.24186

2575.34538

2436.57363

97.53897

Meas Value

100.01141

101.99147

209.14408

2460.33210

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T18:13:04-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 028_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

110.4

100.1

107.3

95.1

101.5

Lower Limit

80

80

80

80

%Recovery

101.3

101.2

115.9

100.5

112.81783132

9361062

5667560

11533797

4118379

5167713

0.84

0.59

0.28

0.84

0.33

Reference CPS

8244034

350673

8695069

236258

%RSD

1.56

0.81

1.04

1.18

0.552011593

10339005

5671826

12378006

3915615

5246997

3

2

3

2

3

CPS

8351891

355054

10081399

237484

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

98.7

101.1

102.0

98.0

99.0

100.8

98.4

100.0

100.1

98.3

102.5

103.8

103.0

103.0

101.6

99.2

102.8

98.6

98.7

97.9

101.9

100.3

101.6

96.3

100.7

102.1

99.3

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.73784

101.13539

101.96436

97.97388

99.04085

100.78485

98.43321

99.99276

100.06787

9.82648

102.47430

103.77743

103.00747

102.99378

101.60306

99.24063

102.78915

19.71473

98.74820

97.93590

50.92751

100.32943

101.58889

48.14380

100.69013

102.05338

9.93497

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193
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165
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W
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00619

0.12355

-0.28556

-0.12523

0.00655

0.01801

-0.00011

0.00140

0.00695

0.00032

0.00220

0.32126

0.00097

0.00115

-0.24935

-0.01372

-3.13817

0.61681

-47.12233

-0.02405

Meas Value

0.30081

0.00419

12.01387

-0.28779

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T18:19:42-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 029_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:24 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

111.9

98.9

107.2

95.8

103.7

Lower Limit

80

80

80

80

%Recovery

105.0

104.8

114.7

104.3

111.51783132

9361062

5667560

11533797

4118379

5167713

2.50

3.35

3.42

4.04

1.27

Reference CPS

8244034

350673

8695069

236258

%RSD

2.94

5.10

2.45

7.38

2.131987758

10471104

5606645

12364040

3946575

5361053

3

2

3

2

3

CPS

8653597

367583

9969781

246503

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.01834

-0.01978

0.03842

0.01352

0.00300

0.00817

0.00261

1.05078

0.00290

-0.00059

0.68701

0.00064

0.00197

0.00044

0.00092

0.00000

0.00184

0.00522

-0.00168

-0.00758

0.19599

0.08879

0.01113

0.12355

-1.10135

0.00127

0.00279

-0.00343

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

97.24943

8.61679

151.20320

556.59714

81.63553

27.30029

186.33209

112.14871

324.38490

166.86285

6675.80063

147325.32728

77.53026

189.35929

27000.75427

88653.25324

7804.19104

18588.59816

53596.71639

1310.54436

FinalConcentration

73.06127

5.64229

107.51895

292.62219

19.44989

1.72336

30.24064

111.31943

16.32711

5.46006

37.26642

22.42974

64.87698

33.37257

1335.16013

29465.06546

15.50605

37.87186

5400.15085

17730.65065

1560.83821

3717.71963

10719.34328

262.10887

Meas Value

14.61225

1.12846

21.50379

58.52444

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T18:26:26-05:00

Type Sample

VialNumber 2111

Sample Name 280-123797-A-6-Q

Data File Name 030SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:31 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

109.2

100.2

108.8

96.7

101.9

Lower Limit

80

80

80

80

%Recovery

104.3

104.1

117.0

100.4

111.01783132

9361062

5667560

11533797

4118379

5167713

1.19

5.26

1.40

4.21

1.62

Reference CPS

8244034

350673

8695069

236258

%RSD

1.19

5.25

0.72

2.90

0.851979655

10223891

5677912

12552320

3983125

5266339

3

2

3

2

3

CPS

8599409

365147

10175474

237098

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.82039

162.84607

2.00873

40.86207

12.69031

3.27439

0.52206

3.94475

0.00798

0.03684

0.52487

1195.31122

183.66199

347.41047

44.98262

164.73547

32.05317

0.87257

3.45474

16.70714

3.27740

0.60288

8.30352

8.61679

0.17221

0.00707

0.01542

0.06465

0.36408

32.56921

0.40175

8.17241

2.53806

0.65488

0.10441

0.78895

0.00160

0.00737

0.10497

239.06224

36.73240

69.48209

8.99652

32.94709

6.41063

0.17451

0.69095

3.34143

0.65548

0.12058

1.66070

1.72336

0.03444

0.00141

0.00308

0.01293

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.74963

0.01959

0.06077

0.05236

0.00969

0.34736

-0.28889

2.64836

0.03979

0.18700

175.97758

0.30462

0.26061

0.80554

0.57653

17.90094

FinalConcentration

1.03739

0.00336

22.72996

18.98088

8.81608

104.96461

11.76752

8.17969

0.87481

0.00979

0.03038

0.02618

0.00484

0.17368

-0.14445

1.32418

0.01989

0.09350

87.98879

0.15231

0.13031

0.40277

0.28827

8.95047

Meas Value

0.51869

0.00168

11.36498

9.49044

4.40804

52.48231

5.88376

4.08984

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431087

Operator CB 7700

Acq Date Time 2019-06-17T18:33:03-05:00

Type Sample

VialNumber 2112

Sample Name MB 160-431087/1-A

Data File Name 031SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:38 PM on:6/17/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

101.2

Lower Limit

80

80

80

80

80

80

80

80

106.3

111.8

109.2

100.2

106.3

96.2

1783132

9361062

5667560

11533797

4118379

5167713

1.16

0.66

1.36

1.20

0.25

Reference CPS

8244034

350673

8695069

236258

5679849

12259881

3961638

5229875

%RSD

1.09

0.85

0.20

1.78

1.16

3

2

3

CPS

8622163

367461

9967646

251040

1993278

10217616

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

104.6

104.8

114.6

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00514

0.01750

0.09747

-0.21101

0.20163

0.05087

0.02936

0.04679

0.00966

0.00379

0.00224

0.95971

0.00068

0.02437

0.00741

2.21054

0.04404

0.09164

0.00916

0.00304

-0.00956

0.01196

-0.00536

12.83137

0.38041

0.05236

-3.33650

-0.00244

0.00257

0.00875

0.04874

-0.10550

0.10082

0.02543

0.01468

0.02340

0.00483

0.00189

0.00112

0.47985

0.00034

0.01218

0.00370

1.10527

0.02202

0.04582

0.00458

0.00152

-0.00478

0.00598

-0.00268

6.41569

0.19020

0.02618

-1.66825

-0.00122

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

994.26347

0.35756

1002.20748

1002.29719

1019.41698

487.96770

1013.11544

0.01312

954.92702

987.71440

989.47882

10474.05691

1006.82293

986.76208

9890.44441

10218.15576

1009.74975

10056.88271

10325.81520

962.70280

FinalConcentration

101.48681

101.64797

208.85700

10051.43367

497.13173

0.17878

501.10374

501.14859

509.70849

243.98385

506.55772

0.00656

477.46351

493.85720

494.73941

5237.02846

503.41147

493.38104

4945.22220

5109.07788

504.87487

5028.44136

5162.90760

481.35140

Meas Value

50.74340

50.82398

104.42850

5025.71683

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T18:39:46-05:00

Type Sample

VialNumber 2201

Sample Name LCS 160-431087/2-A

Data File Name 032SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:44 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.8

96.6

103.7

92.4

97.9

Lower Limit

80

80

80

80

%Recovery

98.6

97.5

108.8

97.8

108.01783132

9361062

5667560

11533797

4118379

5167713

1.22

6.12

1.19

6.57

1.04

Reference CPS

8244034

350673

8695069

236258

%RSD

1.04

6.36

0.82

5.44

0.481925804

9810132

5474592

11955946

3806445

5057285

3

2

3

2

3

CPS

8129386

341966

9458664

231050

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

192.81027

1009.16580

1020.90645

1023.39292

1026.82058

0.33227

0.23810

973.19269

0.02300

0.02612

0.05522

1020.76798

0.03234

0.05299

0.01201

0.03237

1004.33647

194.19380

956.49627

1003.75329

461.34491

0.10731

0.00863

0.35756

487.27696

0.00528

0.06676

0.00838

96.40514

504.58290

510.45323

511.69646

513.41029

0.16613

0.11905

486.59635

0.01150

0.01306

0.02761

510.38399

0.01617

0.02650

0.00601

0.01619

502.16823

97.09690

478.24813

501.87664

230.67246

0.05365

0.00431

0.17878

243.63848

0.00264

0.03338

0.00419

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 6:44 PM on:6/17/2019Page 490 of 1394



Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

61.38714

8.27415

1786.23070

2109.11225

1654.47541

2090.52806

1095.38632

80.43498

532.04023

1416.97315

2488.75494

121957.08467

540.83099

1016.87613

23478.51347

68781.66655

5121.35530

19833.49072

46406.24641

3548.10797

FinalConcentration

69.22633

1064.95511

888.45287

2119.62487

6.13871

0.82741

178.62307

210.91123

165.44754

209.05281

109.53863

8.04350

53.20402

141.69731

248.87549

12195.70847

54.08310

101.68761

2347.85135

6878.16665

512.13553

1983.34907

4640.62464

354.81080

Meas Value

6.92263

106.49551

88.84529

211.96249

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T18:46:20-05:00

Type Sample

VialNumber 2202

Sample Name LCSSRM 160-431087/3-A

Data File Name 033SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:51 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

106.4

100.2

106.0

98.0

99.7

Lower Limit

80

80

80

80

%Recovery

99.3

100.8

112.7

97.0

109.41783132

9361062

5667560

11533797

4118379

5167713

2.06

3.00

2.91

3.04

2.29

Reference CPS

8244034

350673

8695069

236258

%RSD

0.80

4.57

0.91

2.91

2.321950073

9962742

5678371

12231193

4035470

5151492

3

2

3

2

3

CPS

8184376

353466

9802569

229232

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1589.71959

1142.60691

5.18734

113.53441

976.91591

1.43891

-0.09747

28.44867

0.00705

0.01427

0.32100

2629.73084

228.64610

503.47371

61.15037

216.12183

37.99924

438.66759

2198.19156

1025.43167

439.70162

0.23985

11.43610

8.27415

1119.68988

-0.00351

0.06980

-0.01037

158.97196

114.26069

0.51873

11.35344

97.69159

0.14389

-0.00975

2.84487

0.00070

0.00143

0.03210

262.97308

22.86461

50.34737

6.11504

21.61218

3.79992

43.86676

219.81916

102.54317

43.97016

0.02399

1.14361

0.82741

111.96899

-0.00035

0.00698

-0.00104

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

42.68975

1.27368

141.43828

165.04268

46.40978

13.50398

399.10877

68.54148

395.97151

71.69030

779.06712

156370.82992

92.65061

35.17228

14923.16268

23015.27752

116.29543

6880.39169

42646.92682

929.65319

FinalConcentration

27.61078

11.77689

49.28935

461.71353

21.34487

0.63684

70.71914

82.52134

23.20489

6.75199

199.55438

34.27074

197.98576

35.84515

389.53356

78185.41496

46.32530

17.58614

7461.58134

11507.63876

58.14772

3440.19584

21323.46341

464.82660

Meas Value

13.80539

5.88845

24.64467

230.85676

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T18:52:58-05:00

Type Sample

VialNumber 2203

Sample Name 160-34268-B-1-A

Data File Name 034SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:57 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.4

97.3

106.1

91.6

98.7

Lower Limit

80

80

80

80

%Recovery

100.9

111.7

127.0

98.5

109.61783132

9361062

5667560

11533797

4118379

5167713

3.46

1.88

2.84

1.31

2.69

Reference CPS

8244034

350673

8695069

236258

%RSD

2.20

0.40

2.86

1.04

2.981953711

9869826

5512509

12235768

3771887

5100261

3

2

3

2

3

CPS

8319851

391616

11039643

232831

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.44395

104.71264

2.35842

54.30055

67.83861

1.74427

0.00419

3.32306

0.00502

0.02494

0.03724

724.69879

33.33076

76.79844

11.31904

54.99728

22.24731

1.04371

2.86501

21.44541

2.10985

0.15296

49.73069

1.27368

1.16910

-0.00249

0.01037

0.04122

1.22198

52.35632

1.17921

27.15027

33.91931

0.87213

0.00209

1.66153

0.00251

0.01247

0.01862

362.34939

16.66538

38.39922

5.65952

27.49864

11.12366

0.52185

1.43251

10.72270

1.05493

0.07648

24.86535

0.63684

0.58455

-0.00125

0.00518

0.02061

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

64.15967

1.33888

171.53353

232.27746

38.71694

24.74395

411.66530

82.07958

399.92655

96.38748

1067.62623

261428.44905

44.67595

31.73740

16019.05079

24979.16290

145.01110

7210.61479

49282.83305

1330.40530

FinalConcentration

32.79189

15.34217

71.74066

416.89368

32.07983

0.66944

85.76677

116.13873

19.35847

12.37197

205.83265

41.03979

199.96327

48.19374

533.81312

130714.22453

22.33798

15.86870

8009.52539

12489.58145

72.50555

3605.30739

24641.41653

665.20265

Meas Value

16.39594

7.67109

35.87033

208.44684

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T18:59:37-05:00

Type Sample

VialNumber 2204

Sample Name 160-34268-B-2-A

Data File Name 035SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.7

96.6

103.1

91.1

95.2

Lower Limit

80

80

80

80

%Recovery

99.6

123.5

135.9

97.7

107.91783132

9361062

5667560

11533797

4118379

5167713

0.92

6.01

0.86

4.84

0.65

Reference CPS

8244034

350673

8695069

236258

%RSD

0.73

3.39

0.94

4.02

1.131923424

9705760

5475648

11889767

3752426

4918445

3

2

3

2

3

CPS

8212266

433184

11814687

230809

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.25899

94.63508

2.72174

68.15930

21.62360

2.86809

0.00898

2.02295

0.00368

0.02444

0.32781

3437.25581

42.17715

96.08801

14.47275

71.01913

32.29289

0.37715

0.11891

25.88406

2.87224

0.18045

58.42408

1.33888

-0.42756

-0.00517

0.00615

0.04946

0.62950

47.31754
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34.07965
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0.00449
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0.00184

0.01222

0.16390
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48.04401

7.23638

35.50957

16.14645

0.18857

0.05945

12.94203

1.43612

0.09023

29.21204

0.66944

-0.21378

-0.00258

0.00307

0.02473

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165
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72

72

72
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205
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209
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105

Tl
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Th
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2

3
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

90.90167

1.55867

226.22841

315.29488

122.30601

27.53662

499.79007

157.07254

573.18019

101.66554

2173.76704

226177.68786

255.91551

87.50593

18306.85052

27774.81063

320.70726

7404.92814

57285.10561

1228.41386

FinalConcentration

33.92206

12.58279

59.74581

566.74414

45.45084

0.77934

113.11421

157.64744

61.15301

13.76831

249.89504

78.53627

286.59010

50.83277

1086.88352

113088.84393

127.95775

43.75296

9153.42526

13887.40531

160.35363

3702.46407

28642.55280

614.20693

Meas Value

16.96103

6.29139

29.87291

283.37207

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:06:14-05:00

Type Sample

VialNumber 2205

Sample Name 160-34268-B-3-A

Data File Name 036SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.8

92.3

103.3

85.7

93.5

Lower Limit

80

80

80

80

%Recovery

98.3

110.1

127.0

92.7

106.11783132

9361062

5667560

11533797

4118379

5167713

0.45

5.61

0.45

4.50

0.98

Reference CPS

8244034

350673

8695069

236258

%RSD

0.25

4.57

1.16

4.13

0.841892726

9625908

5233469

11913551

3531488

4830467

3

2

3

2

3

CPS

8104712

386113

11046354

219053

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000
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200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.71830

208.79218

2.49848

62.38972

339.43534

3.02374

0.00621

1.71572

0.00566

0.02973

0.02580

2373.69865

41.41600

96.02615

14.03768

68.72912

29.78859

1.71694

57.39324

23.64932

3.30437

0.37517

47.81726

1.55867

8.48165

-0.00303

0.02150

0.08369

1.35915

104.39609

1.24924

31.19486

169.71767

1.51187

0.00310

0.85786

0.00283

0.01487

0.01290

1186.84933

20.70800

48.01308

7.01884

34.36456

14.89430

0.85847

28.69662

11.82466

1.65218

0.18758

23.90863

0.77934

4.24082

-0.00151

0.01075

0.04184

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165
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193
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165

165

165
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115
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72
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208
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146
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125
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

53.21138

1.48534

139.94443

151.68904

29.34292

20.53478

328.81202

64.11229

356.63435

86.66879

665.68075

223035.87035

27.12056

26.77920

11710.76606

24025.06665

160.99650

6798.95206

26795.23337

1078.27880

FinalConcentration

29.90229

14.00070

61.60050

279.78158

26.60569

0.74267

69.97222

75.84452

14.67146

10.26739

164.40601

32.05615

178.31718

43.33439

332.84037

111517.93518

13.56028

13.38960

5855.38303

12012.53333

80.49825

3399.47603

13397.61669

539.13940

Meas Value

14.95115

7.00035

30.80025

139.89079

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:12:50-05:00

Type Sample

VialNumber 2206

Sample Name 160-34268-B-4-A

Data File Name 037SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.4

96.4

104.6

90.8

95.8

Lower Limit

80

80

80

80

%Recovery

98.9

116.7

130.2

97.2

108.61783132

9361062

5667560

11533797

4118379

5167713

2.42

0.93

2.32

0.84

3.18

Reference CPS

8244034

350673

8695069

236258

%RSD

1.56

0.58

1.74

0.30

1.801935685

9771820

5465713

12059679

3738738

4950417

3

2

3

2

3

CPS

8151761

409094

11323606

229656

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.72174

80.64336

2.11485

58.74422

20.28456

2.30716

-0.00233

1.16597

0.00221

0.02345

0.05884

976.88251

40.22549

91.83895

12.89031

60.08335

24.00742

0.31679

0.10119

22.86497

2.56158

0.18162

46.44092

1.48534

-1.05755

-0.00563

0.00630

0.03988

0.36087

40.32168

1.05743

29.37211

10.14228

1.15358

-0.00117

0.58298

0.00110

0.01173

0.02942

488.44125

20.11275

45.91948

6.44516

30.04167

12.00371

0.15840

0.05060

11.43249

1.28079

0.09081

23.22046

0.74267

-0.52877

-0.00281

0.00315

0.01994

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72
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205

208
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232

238
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181

182

185

195

197
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139
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146

147
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125

133
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105
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Pb
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Th

U

Hf
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Nb
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3
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

60.94427

1.55176

161.91271

220.53315

38.24092

24.24232

395.54143

70.95323

406.69892

91.82985

973.19525

255588.78712

43.01303

32.30644

15291.74727

28897.09863

194.40258

9072.87747

32641.22224

1404.22078

FinalConcentration

38.57520

17.39913

75.17591

351.39186

30.47214

0.77588

80.95636

110.26657

19.12046

12.12116

197.77072

35.47662

203.34946

45.91492

486.59763

127794.39356

21.50652

16.15322

7645.87364

14448.54932

97.20129

4536.43873

16320.61112

702.11039

Meas Value

19.28760

8.69957

37.58795

175.69593

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9
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Zr

Nb

Cu

Zn
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QC Analyte Table
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Li
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Na
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Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:19:29-05:00

Type Sample

VialNumber 2207
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.3

94.9

100.8

90.2

92.7

Lower Limit

80

80

80

80

%Recovery

95.4

120.9

134.1

97.5

107.41783132

9361062

5667560

11533797

4118379

5167713

0.34

1.63
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0.27

0.33
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8244034

350673

8695069

236258
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0.89

0.29

1.31
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3

2

3

2

3
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424041

11659615
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Tune Step

3

2

3

2
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165
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193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000
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200
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5000
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200

200

200

2000

400
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1000

200

2000

100

1000
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20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.57842
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2.66238
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2.68315
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3

3

2

2

2

3

2

3

3

2

2

2
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3

3

3
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2

2

3

2

2
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

64.80697

1.37903

194.57940

285.36080

60.98079

20.64903

584.23381

89.70251

455.70671

99.46711

1917.38293

217027.26690

143.47438

50.33228

25169.69206

29355.92295

270.28574

8056.75314

73889.46388

1232.41850

FinalConcentration

35.87986

13.48884

68.10831

722.27276

32.40348

0.68952

97.28970

142.68040

30.49040

10.32451

292.11691

44.85125

227.85336

49.73355

958.69147

108513.63345

71.73719

25.16614

12584.84603

14677.96147

135.14287

4028.37657

36944.73194

616.20925

Meas Value

17.93993

6.74442

34.05415

361.13638

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9
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Cu
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Sr
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V

Cr
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Mg
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P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:26:05-05:00

Type Sample

VialNumber 2208

Sample Name 160-34268-B-6-A

Data File Name 039SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.8

97.8

103.9

91.1

94.2

Lower Limit

80

80

80

80

%Recovery

99.3

118.2

131.4

100.3

108.11783132

9361062

5667560

11533797

4118379

5167713

1.80

1.58

0.91

2.00

0.35

Reference CPS

8244034

350673

8695069

236258

%RSD

0.78

0.35

0.82

1.84

0.761926957

9622444

5542750

11980561

3753417

4865914

3

2

3

2

3

CPS

8186822

414463

11425306

237040

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000
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2000

2000

200

200
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5000
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200
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200
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400
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1000

200

2000

100

1000
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20

ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.25668

140.33863

2.31683

68.77370

110.70967

2.55649

0.00731

1.05783

0.00660

0.02687

0.04026

2398.80669

39.19595

93.74541

13.74698

66.89683

28.02181

0.67614

5.77225

24.47825

2.74153

0.42945
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3.56761
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0.01315
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0.01343

0.02013
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14.01090
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2.88612

12.23912

1.37076

0.21472
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1.78381

-0.00185

0.00657

0.02540

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193
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165

165

165
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

111.1

93.7

68.4

73.2

107.4

106.6

107.1

112.5

109.7

100.2

108.3

106.1

111.2

116.6

113.8

107.1

101.4

93.9

103.6

62.8

103.1

%Recovery

112.1

101.7

102.6

105.8

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.55376

23.43365

3.41913

0.73157

21.47959

10.65753

5.35498

5.62699

5.48627

10.01841

10.83174

2.12225

55.59696

2.33287

5.69008

53.54523

50.69289

93.93516

103.56480

62.77669

5.15344

Meas Value

5.60435

0.50829

102.57014

52.92416

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9
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23

Zr

Nb

Mo

Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni
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P

K
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Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:32:41-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 040LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

110.5

101.1

105.5

100.0

101.7

Lower Limit

80

80

80

80

%Recovery

106.7

105.7

115.1

103.1

111.61783132

9361062

5667560

11533797

4118379

5167713

0.32

2.84

0.97

1.62

1.58

Reference CPS

8244034

350673

8695069

236258

%RSD

1.42

1.39

0.92

1.01

0.731989487

10347883

5727889

12167884

4120147

5255486

3

2

3

2

3

CPS

8792709

370744

10010821

243595

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

99.4

103.3

113.7

106.8

111.4

103.5

85.2

109.3

107.5

103.8

107.6

112.9

113.9

112.9

112.2

103.0

108.9

104.7

104.2

108.2

106.7

99.1

112.0

68.4

107.3

112.7
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2

3
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2

1
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5
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1

5

2

2
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2

2
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2

0.5

2

5
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1

5

10
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0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.98803

3.09808

22.73338

2.13544

1.11386

10.35334

8.51690

5.46649

10.74799

1.03844

5.37948

2.25743

2.27734

11.28932

2.24432

2.06099

10.88670

2.09357

0.52113

2.16358

5.33362

9.91372

1.11981

3.41913

10.73431

11.27124

0.53509

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165
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115

115

115

165
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

104.2

103.0

94.8

105.2

101.5

103.6

105.5

98.8

104.8

100.0

101.8

102.2

102.1

106.9

103.1

99.3

98.8

99.7

103.7

97.4

97.7

%Recovery

99.7

102.4

104.8

100.9

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

104.21307

51.51543

47.38704

105.15204

101.48091

103.56697

52.76989

98.77301

104.78361

99.97801

101.80161

102.20858

2552.95302

106.85358

103.08673

2481.50062

2469.99480

2492.03368

2592.63504

2433.83105

97.69383

Meas Value

99.65599

102.36551

209.55373

2521.62877

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:39:22-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 041_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

111.6

99.9

107.0

95.1

101.6

Lower Limit

80

80

80

80

%Recovery

104.5

102.6

116.8

101.6

114.31783132

9361062

5667560

11533797

4118379

5167713

0.13

0.87

1.33

1.29

0.98

Reference CPS

8244034

350673

8695069

236258

%RSD

0.51

0.86

1.46

0.45

1.552037538

10447896

5664150

12337987

3917744

5249091

3

2

3

2

3

CPS

8617339

359802

10155518

240082

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90
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95.5

100.1

100.3

96.3

97.3

100.6

98.4

100.4

99.4

97.7

101.5

103.9

103.7

103.3

102.6

99.2

103.2

98.1

97.4

97.5

100.8

100.8

102.0

94.8

99.5

101.7

99.3

20

100
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100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.10072

100.06607

100.27784

96.34854

97.26234

100.56175

98.43370

100.37294

99.37819

9.76564

101.46091

103.85282

103.67983

103.32514

102.64982

99.17461

103.15620

19.62158

97.37450

97.47167

50.38073

100.83256

101.98049

47.38704

99.45986

101.73169

9.93052

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111
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121

125

133
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101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm
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Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00574

0.12604

-0.39982

-0.22873

0.00962

-0.06736

-0.00137

0.00152

0.02011

0.00074

-0.00115

0.30691

-0.00007

-0.00093

-0.25559

-0.09281

-4.21155

-3.45668

-52.73213

-0.03251

Meas Value

0.48687

0.00053

9.27827

-1.77405

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:46:00-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 042_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

110.0

100.6

105.8

97.6

101.8

Lower Limit

80

80

80

80

%Recovery

105.6

110.1

116.3

108.9

112.41783132

9361062

5667560

11533797

4118379

5167713

1.81

1.31

0.45

0.43

0.72

Reference CPS

8244034

350673

8695069

236258

%RSD

1.39

1.95

0.44

2.47

0.382003453

10295435

5700384

12206939

4020283

5261782

3

2

3

2

3

CPS

8704093

386099

10116033

257302

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446
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1.772

0.084
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1.54

0.4

2

3.34
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2

2
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-0.01976

-0.07463

-0.00276

0.01125

0.00172
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0.53216
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0.00107
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-0.02443
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0.00979

0.12604

-1.82920

-0.00243

0.00282

-0.00689

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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165
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165
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72
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208
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178

181

182

185

195
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107
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U
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

198.68288

1.73703

337.95773

610.65273

329.82509

63.34350

1308.52256

547.34529

880.40532

78.63862

3969.44767

144949.68901

653.65110

172.90941

34891.26364

45641.69271

1284.56629

10586.88203

131733.12011

1350.37911

FinalConcentration

57.88987

11.57177

57.56706

1129.86043

99.34144

0.86852

168.97886

305.32637

164.91255

31.67175

654.26128

273.67264

440.20266

39.31931

1984.72384

72474.84451

326.82555

86.45470

17445.63182

22820.84635

642.28315

5293.44102

65866.56006

675.18956

Meas Value

28.94494

5.78589

28.78353

564.93022

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:52:43-05:00

Type Sample

VialNumber 2209

Sample Name 160-34268-B-7-A

Data File Name 043SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.0

98.5

107.9

90.5

95.0

Lower Limit

80

80

80

80

%Recovery

98.6

113.9

126.7

97.8

106.21783132

9361062

5667560

11533797

4118379

5167713

0.60

9.78

0.88

9.81

0.42

Reference CPS

8244034

350673

8695069

236258

%RSD

0.59

9.56

0.59

7.15

0.121893966

9736833

5585113

12443124

3725677

4907928

3

2

3

2

3

CPS

8130064

399455

11017594

231125

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

4.67953

729.88083

2.41905

74.79856

1943.50363

4.31701

0.05705

1.36568

0.01773

0.02928

0.27863

4984.17331

83.81320

195.08535

29.84912

143.16187

59.87303

5.61428

38.54148

21.73720

3.14061

0.45984

29.87962

1.73703

24.71697

0.00134

0.07756

0.30195

2.33977

364.94042

1.20953

37.39928

971.75181

2.15850

0.02852

0.68284

0.00887

0.01464

0.13932

2492.08665

41.90660

97.54268

14.92456

71.58094

29.93651

2.80714

19.27074

10.86860

1.57031

0.22992

14.93981

0.86852

12.35849

0.00067

0.03878

0.15098

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133
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95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au
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Ce
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Nd
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Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru
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Pd

2

3

TuneFile

he.u

nogas.u
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

172.93632

1.57739

255.05555

599.97851

268.15850

53.85032

910.13182

365.08502

552.20689

92.12916

3263.24676

202626.10264

670.86021

164.76375

31888.85012

35643.63012

632.68161

9375.22076

113670.59069

1488.30841

FinalConcentration

51.34898

13.92430

64.97985

934.16989

86.46816

0.78870

127.52778

299.98925

134.07925

26.92516

455.06591

182.54251

276.10345

46.06458

1631.62338

101313.05132

335.43011

82.38188

15944.42506

17821.81506

316.34080

4687.61038

56835.29535

744.15421

Meas Value

25.67449

6.96215

32.48993

467.08494

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T19:59:19-05:00

Type Sample

VialNumber 2210

Sample Name 160-34268-B-8-A

Data File Name 044SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.1

97.3

97.4

89.9

87.0

Lower Limit

80

80

80

80

%Recovery

92.2

117.3

120.7

97.3

99.91783132

9361062

5667560

11533797

4118379

5167713

10.69

2.79

10.45

2.64

10.78

Reference CPS

8244034

350673

8695069

236258

%RSD

9.51

2.02

8.68

2.21

8.861780569

8900263

5516845

11235833

3702802

4494795

3

2

3

2

3

CPS

7602589

411219

10494704

229952

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.06158

408.67923

2.32697

80.84294

928.63929

3.76996

0.03824

1.26838

0.01155

0.02641

0.14692

4178.19804

51.07414

129.78956

21.42032

112.32668

58.09494

1.79994

31.32009

25.65743

4.05161

0.32926

54.53223

1.57739

18.19560

-0.00047

0.04872

0.20380

1.53079

204.33961

1.16348

40.42147

464.31964

1.88498

0.01912

0.63419

0.00578

0.01320

0.07346

2089.09902

25.53707

64.89478

10.71016

56.16334

29.04747

0.89997

15.66004

12.82872

2.02581

0.16463

27.26612

0.78870

9.09780

-0.00023

0.02436

0.10190

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

49.88755

1.51392

86.71854

132.88543

79.06953

21.64895

329.34981

47.27135

402.85226

94.42595

452.49996

267115.84057

54.68184

41.23086

12004.26881

30585.19344

161.94767

11261.10601

14117.83469

1431.33146

FinalConcentration

30.73219

20.61072

85.34938

502.77176

24.94377

0.75696

43.35927

66.44271

39.53476

10.82447

164.67490

23.63567

201.42613

47.21297

226.24998

133557.92029

27.34092

20.61543

6002.13440

15292.59672

80.97384

5630.55301

7058.91735

715.66573

Meas Value

15.36609

10.30536

42.67469

251.38588

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:05:56-05:00

Type Sample

VialNumber 2211

Sample Name 160-34268-B-9-A

Data File Name 045SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:10 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.0

96.3

104.8

91.0

96.2

Lower Limit

80

80

80

80

%Recovery

99.5

113.8

127.4

98.9

110.71783132

9361062

5667560

11533797

4118379

5167713

0.31

1.62

0.17

1.44

0.41

Reference CPS

8244034

350673

8695069

236258

%RSD

0.07

1.44

1.11

0.97

0.921974571

9826739

5455202

12083628

3747602

4973302

3

2

3

2

3

CPS

8200232

399166

11073300

233577

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.60627

134.24424

2.99394

84.45890

34.61271

2.28013

0.01314

0.80259

0.00349

0.02239

0.08878

1231.04373

45.24829

113.92144

19.07994

95.69873

33.02171

0.27444

0.11619

24.59938

3.68888

0.38561

86.59965

1.51392

-0.38657

0.00027

0.00861

0.02748

0.80313

67.12212

1.49697

42.22945

17.30635

1.14007

0.00657

0.40129

0.00174

0.01120

0.04439

615.52186

22.62414

56.96072

9.53997

47.84937

16.51086

0.13722

0.05810

12.29969

1.84444

0.19281

43.29982

0.75696

-0.19329

0.00013

0.00431

0.01374

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

58.40322

1.67781

142.87989

180.47593

25.73205

19.04513

478.67346

68.86399

380.39123

96.61928

776.27834

242888.24790

32.53475

35.25897

15521.24882

29078.82330

280.10276

8027.42337

37479.41691

1264.35959

FinalConcentration

34.74648

15.68637

66.71001

323.62844

29.20161

0.83890

71.43994

90.23797

12.86602

9.52257

239.33673

34.43200

190.19562

48.30964

388.13917

121444.12395

16.26737

17.62948

7760.62441

14539.41165

140.05138

4013.71168

18739.70845

632.17980

Meas Value

17.37324

7.84318

33.35501

161.81422

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:12:36-05:00

Type Sample

VialNumber 2212

Sample Name 160-34268-B-10-A

Data File Name 046SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:17 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.0

98.3

104.3

93.9

96.9

Lower Limit

80

80

80

80

%Recovery

98.9

117.6

131.5

99.6

110.31783132

9361062

5667560

11533797

4118379

5167713

0.33

3.68

0.46

3.40

1.05

Reference CPS

8244034

350673

8695069

236258

%RSD

0.69

1.67

0.82

1.02

0.981966401

9832236

5569228

12031970

3865274

5007724

3

2

3

2

3

CPS

8155466

412499

11430276

235236

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.76017

89.15264

2.19007

70.39004

21.88704

2.69395

0.01700

0.78348

0.00345

0.02108

0.07155

1731.19026

51.29595

123.88576

17.45792

77.78777

27.97192

0.34664

0.20428

24.91318

2.69625

0.50538

51.56148

1.67781

-0.93408

-0.00504

0.00693

0.04157

0.38009

44.57632

1.09503

35.19502

10.94352

1.34698

0.00850

0.39174

0.00172

0.01054

0.03578

865.59513

25.64798

61.94288

8.72896

38.89388

13.98596

0.17332

0.10214

12.45659

1.34813

0.25269

25.78074

0.83890

-0.46704

-0.00252

0.00347

0.02079

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

46.69907

1.44001

122.71070

150.30791

21.41464

16.25081

320.24221

57.09941

335.72947

85.63132

758.06860

210751.48086

30.57290

25.18019

12369.21740

24024.13454

163.02400

6672.86658

24084.51074

1013.45033

FinalConcentration

30.04748

13.77234

58.40235

261.62358

23.34953

0.72001

61.35535

75.15396

10.70732

8.12541

160.12111

28.54970

167.86474

42.81566

379.03430

105375.74043

15.28645

12.59009

6184.60870

12012.06727

81.51200

3336.43329

12042.25537

506.72517

Meas Value

15.02374

6.88617

29.20118

130.81179

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:19:14-05:00

Type Sample

VialNumber 2301

Sample Name 160-34268-B-11-A

Data File Name 047SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.6

98.4

104.5

94.3

96.2

Lower Limit

80

80

80

80

%Recovery

99.6

118.7

130.7

100.4

110.41783132

9361062

5667560

11533797

4118379

5167713

0.82

1.01

1.14

0.74

1.62

Reference CPS

8244034

350673

8695069

236258

%RSD

1.62

0.67

1.79

1.33

0.961968704

9889539

5577282

12056338

3883185

4969634

3

2

3

2

3

CPS

8213088

416131

11363556

237119

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.50846

81.87811

2.06454

62.93662

18.55035

2.11833

0.01544

0.73214

0.00241

0.02084

0.05771

1293.28419

42.87900

97.67745

13.70335

61.17035

22.80369

0.29821

0.10065

22.84263

2.28766

0.20126

40.81427

1.44001

-1.69935

0.00078

0.00675

0.03235

0.25423

40.93906

1.03227

31.46831

9.27518

1.05917

0.00772

0.36607

0.00121

0.01042

0.02885

646.64210

21.43950

48.83873

6.85167

30.58518

11.40184

0.14911

0.05032

11.42132

1.14383

0.10063

20.40714

0.72001

-0.84967

0.00039

0.00337

0.01618

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

60.68136

1.36248

148.64937

159.89380

72.15502

23.32344

333.11840

55.89307

467.90988

90.54361

704.70286

301248.61910

55.91335

41.97924

13191.88368

37819.06404

198.36052

12957.26394

17811.94729

2076.34381

FinalConcentration

43.18906

17.86511

85.95842

323.55977

30.34068

0.68124

74.32468

79.94690

36.07751

11.66172

166.55920

27.94654

233.95494

45.27181

352.35143

150624.30955

27.95667

20.98962

6595.94184

18909.53202

99.18026

6478.63197

8905.97364

1038.17190

Meas Value

21.59453

8.93256

42.97921

161.77989

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:25:54-05:00

Type Sample

VialNumber 2302

Sample Name 160-34268-B-12-A

Data File Name 048SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:30 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

107.1

99.9

105.2

94.7

97.0

Lower Limit

80

80

80

80

%Recovery

97.9

117.7

134.0

100.8

112.91783132

9361062

5667560

11533797

4118379

5167713

1.19

0.63

0.91

0.62

0.22

Reference CPS

8244034

350673

8695069

236258

%RSD

0.50

0.41

0.65

0.89

1.492012960

10022022

5660327

12131447

3899331

5014489

3

2

3

2

3

CPS

8068571

412615

11653946

238098

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.20448

124.47846

3.12543

82.23491

22.67361

2.56572

-0.00063

0.51795

0.00466

0.01561

0.04741

1624.58726

45.77620

115.08568

19.84524

105.88006

40.23248

0.24281

0.08281

25.24829

3.72670

0.49494

115.52972

1.36248

-1.33499

-0.00199

0.01021

0.03037

1.10224

62.23923

1.56272

41.11746

11.33680

1.28286

-0.00032

0.25897

0.00233

0.00780

0.02370

812.29363

22.88810

57.54284

9.92262

52.94003

20.11624

0.12141

0.04140

12.62415

1.86335

0.24747

57.76486

0.68124

-0.66749

-0.00099

0.00510

0.01519

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

37.15468

1.36203

109.60326

87.65055

16.55068

13.48509

249.02860

58.22459

249.17232

86.94501

568.75460

168976.52561

27.74164

19.36660

6777.04523

17921.93878

77.88767

4258.33352

7641.76090

816.07334

FinalConcentration

25.11545

12.58090

47.35133

246.32731

18.57734

0.68102

54.80163

43.82528

8.27534

6.74254

124.51430

29.11229

124.58616

43.47250

284.37730

84488.26280

13.87082

9.68330

3388.52262

8960.96939

38.94383

2129.16676

3820.88045

408.03667

Meas Value

12.55773

6.29045

23.67567

123.16365

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:32:33-05:00

Type Sample

VialNumber 2303

Sample Name 160-34268-B-13-A

Data File Name 049SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:37 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.1

96.7

103.4

92.6

96.9

Lower Limit

80

80

80

80

%Recovery

94.8

105.8

121.9

95.7

108.81783132

9361062

5667560

11533797

4118379

5167713

0.86

2.15

1.70

2.30

0.65

Reference CPS

8244034

350673

8695069

236258

%RSD

1.36

1.88

1.34

1.43

0.821940549

9838260

5482488

11929531

3813474

5007925

3

2

3

2

3

CPS

7813707

371010

10600464

226137

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.11723

80.14945

2.07823

50.32841

17.19635

1.62528

0.01420

0.47334

0.00188

0.01697

-0.00779

555.88098

36.67684

80.41437

10.70116

47.76041

19.46751

0.17206

0.03153

19.98170

1.90571

0.35936

19.95355

1.36203

-2.37409

-0.00003

0.00635

0.03287

0.05861

40.07473

1.03912

25.16420

8.59817

0.81264

0.00710

0.23667

0.00094

0.00849

-0.00390

277.94049

18.33842

40.20718

5.35058

23.88020

9.73375

0.08603

0.01576

9.99085

0.95285

0.17968

9.97678

0.68102

-1.18705

-0.00002

0.00317

0.01643

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 8:37 PM on:6/17/2019Page 507 of 1394



Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

87.15205

1.38945

346.06829

348.27037

109.76894

31.03901

709.17323

162.88373

658.94492

128.84416

2418.41204

180711.51799

484.69788

86.98548

26116.97936

33774.95862

596.10055

8597.64555

88976.68257

1213.92556

FinalConcentration

40.83737

11.95624

55.24088

976.68030

43.57603

0.69472

173.03415

174.13519

54.88447

15.51950

354.58662

81.44187

329.47246

64.42208

1209.20602

90355.75899

242.34894

43.49274

13058.48968

16887.47931

298.05027

4298.82278

44488.34128

606.96278

Meas Value

20.41868

5.97812

27.62044

488.34015

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:39:11-05:00

Type Sample

VialNumber 2304

Sample Name 160-34268-B-14-A

Data File Name 050SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:43 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.4

98.0

104.1

92.2

95.8

Lower Limit

80

80

80

80

%Recovery

95.2

111.2

125.8

98.1

108.11783132

9361062

5667560

11533797

4118379

5167713

0.35

1.47

0.71

1.00

1.38

Reference CPS

8244034

350673

8695069

236258

%RSD

0.19

0.66

0.54

0.55

1.881928368

9676489

5556216

12006241

3795479

4948872

3

2

3

2

3

CPS

7846492

389817

10939380

231720

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.79146

298.07159

2.00942

73.47856

540.64119

2.70294

0.01790

0.56582

0.00779

0.02538

0.03737

3856.62002

81.00642

242.41597

37.51320

157.03318

46.51184

3.61338

25.41321

22.28071

2.34821

0.12748

41.44032

1.38945

26.89775

-0.00716

0.02911

0.09282

1.39573

149.03579

1.00471

36.73928

270.32059

1.35147

0.00895

0.28291

0.00390

0.01269

0.01869

1928.31001

40.50321

121.20798

18.75660

78.51659

23.25592

1.80669

12.70660

11.14035

1.17410

0.06374

20.72016

0.69472

13.44888

-0.00358

0.01456

0.04641

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

111.86420

1.29477

402.38050

609.77063

215.55953

37.54415

933.96573

257.36745

670.91811

82.27559

3522.45226

155157.70533

428.80023

122.29234

38742.28889

30958.58663

630.60409

7658.73542

123336.63773

1003.80822

FinalConcentration

42.40335

10.86863

50.92388

975.86262

55.93210

0.64739

201.19025

304.88532

107.77977

18.77208

466.98286

128.68373

335.45905

41.13780

1761.22613

77578.85266

214.40011

61.14617

19371.14445

15479.29331

315.30204

3829.36771

61668.31886

501.90411

Meas Value

21.20167

5.43432

25.46194

487.93131

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:45:47-05:00

Type Sample

VialNumber 2305

Sample Name 160-34268-B-15-A

Data File Name 051SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:50 PM on:6/17/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.3

99.6

102.5

93.9

92.4

Lower Limit

80

80

80

80

%Recovery

95.8

121.8

131.5

99.6

104.71783132

9361062

5667560

11533797

4118379

5167713

7.08

0.49

6.58

0.96

5.79

Reference CPS

8244034

350673

8695069

236258

%RSD

5.40

0.74

4.70

1.63

5.661867122

9388909

5642228

11820949

3868557

4772879

3

2

3

2

3

CPS

7898965

427264

11430349

235198

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.86646

377.07825

2.12342

71.48783

856.66510

2.87672

0.01884

0.72862

0.01026

0.03491

0.04565

4502.92721

47.10286

123.10199

18.67147

92.04390

42.48632

4.81173

38.87609

22.23651

2.55892

0.42281

34.26287

1.29477

25.46584

-0.00363

0.03917

0.13510

1.43323

188.53913

1.06171

35.74392

428.33255

1.43836

0.00942

0.36431

0.00513

0.01745

0.02283

2251.46360

23.55143

61.55099

9.33574

46.02195

21.24316

2.40587

19.43804

11.11826

1.27946

0.21140

17.13144

0.64739

12.73292

-0.00182

0.01958

0.06755

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

132.54773

1.33092

499.13403

531.61180

242.09360

43.84806

975.74701

304.90347

795.64397

105.24798

3340.61383

149554.61603

485.51306

140.41955

33601.63161

37485.59589

741.01862

8818.23428

134285.57903

1147.33487

FinalConcentration

47.40157

10.33106

47.27299

1348.42206

66.27387

0.66546

249.56701

265.80590

121.04680

21.92403

487.87351

152.45174

397.82199

52.62399

1670.30691

74777.30801

242.75653

70.20978

16800.81580

18742.79794

370.50931

4409.11714

67142.78951

573.66744

Meas Value

23.70078

5.16553

23.63650

674.21103

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:52:24-05:00

Type Sample

VialNumber 2306

Sample Name 160-34268-B-16-A

Data File Name 052SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 8:57 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.3

99.3

106.9

92.3

96.1

Lower Limit

80

80

80

80

%Recovery

98.4

115.2

127.1

98.5

108.01783132

9361062

5667560

11533797

4118379

5167713

1.40

0.62

0.22

0.65

0.81

Reference CPS

8244034

350673

8695069

236258

%RSD

0.35

0.83

0.38

1.16

0.971925372

9669745

5630134

12333822

3802074

4964071

3

2

3

2

3

CPS

8114483

403914

11053762

232686

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.70682

523.95700

2.01156

69.31712

1104.54913

3.08334

0.01129

0.61452

0.00960

0.02963

0.03208

4007.46099

52.40693

131.60188

20.96911

102.17645

39.93678

6.07495

43.35857

22.01190

2.56350

0.27531

35.39375

1.33092

32.79599

-0.00436

0.05647

0.17207

1.85341

261.97850

1.00578

34.65856

552.27457

1.54167

0.00565

0.30726

0.00480

0.01482

0.01604

2003.73049

26.20346

65.80094

10.48455

51.08823

19.96839

3.03747

21.67929

11.00595

1.28175

0.13766

17.69688

0.66546

16.39800

-0.00218

0.02823

0.08603

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

115.1

94.3

63.3

95.1

108.6

107.2

104.5

112.3

108.8

97.5

105.2

107.2

107.1

116.6

111.2

104.5

102.1

95.4

102.7

57.4

99.4

%Recovery

112.1

99.9

97.2

104.4

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.75601

23.58244

3.16537

0.95148

21.71367

10.72354

5.22614

5.61285

5.43759

9.75053

10.51706

2.14498

53.53849

2.33146

5.56211

52.26289

51.03890

95.35897

102.71583

57.38326

4.97009

Meas Value

5.60706

0.49945

97.15568

52.17973

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T20:59:02-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 053LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

110.1

100.3

106.0

98.4

101.8

Lower Limit

80

80

80

80

%Recovery

102.3

104.1

113.7

100.3

108.81783132

9361062

5667560

11533797

4118379

5167713

1.30

0.90

0.41

0.88

0.68

Reference CPS

8244034

350673

8695069

236258

%RSD

1.79

0.11

0.85

2.18

1.181939395

10307622

5683480

12230309

4052397

5262792

3

2

3

2

3

CPS

8431050

365197

9884447

236954

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

94.7

100.8

114.5

104.1

109.7

102.2

85.2

104.3

104.7

104.8

105.0

112.1

110.6

111.2

110.4

102.6

106.9

102.8

100.7

102.2

104.8

102.2

106.8

63.3

108.4

113.2

109.5

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.89463

3.02455

22.90914

2.08256

1.09740

10.21560

8.52179

5.21436

10.46674

1.04780

5.25249

2.24200

2.21222

11.11920

2.20895

2.05264

10.68887

2.05634

0.50360

2.04355

5.24102

10.21918

1.06782

3.16537

10.83708

11.31505

0.54758

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

107.5

106.1

93.7

107.1

103.1

104.5

103.9

98.2

106.8

103.1

106.8

104.8

104.3

109.8

105.5

101.6

101.6

103.1

106.5

97.4

96.9

%Recovery

100.1

101.6

104.3

103.6

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

107.47920

53.03301

46.85487

107.06427

103.13635

104.54557

51.96377

98.19122

106.84972

103.12538

106.77158

104.76639

2608.40155

109.80460

105.47623

2540.28915

2539.68429

2576.48223

2663.03894

2435.65505

96.94352

Meas Value

100.10324

101.56972

208.59596

2590.03542

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:05:43-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 054_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

108.7

96.5

104.0

93.1

97.5

Lower Limit

80

80

80

80

%Recovery

99.9

99.0

115.4

99.2

111.51783132

9361062

5667560

11533797

4118379

5167713

1.06

3.20

0.55

4.23

1.05

Reference CPS

8244034

350673

8695069

236258

%RSD

1.63

3.20

2.37

2.91

0.401987875

10173385

5467813

12000636

3836217

5038100

3

2

3

2

3

CPS

8237529

347065

10033300

234374

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

96.5

101.4

102.3

98.4

98.4

104.1

101.8

103.3

100.9

101.5

102.1

105.1

107.3

106.3

105.8

102.9

103.9

98.4

97.9

99.3

101.1

103.8

103.9

93.7

102.4

102.9

102.1

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.30153

101.41612

102.32044

98.40184

98.43209

104.07649

101.83259

103.32668

100.89893

10.14534

102.13559

105.11291

107.26016

106.30852

105.80806

102.93670

103.94577

19.67681

97.93791

99.27257

50.53836

103.75114

103.89895

46.85487

102.39052

102.92653

10.20881

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00656

0.14652

-0.32782

-0.22573

-0.00415

0.03445

-0.00096

0.00106

-0.04054

-0.00181

-0.00484

0.28227

0.00104

-0.00368

-0.20181

-0.03190

-3.70387

-4.29612

-52.80863

-0.02552

Meas Value

0.40128

-0.00412

9.88475

-1.67972

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:12:21-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 055_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 9:17 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.4

105.8

99.5

102.8

94.8

Lower Limit

80

80

80

80

%Recovery

97.7

113.3

109.4

112.4

104.11783132

9361062

5667560

11533797

4118379

5167713

5.11

5.65

5.23

4.50

4.89

Reference CPS

8244034

350673

8695069

236258

%RSD

7.44

3.70

4.72

2.11

5.671855711

9770058

5994186

11471077

4231740

4897375

3

2

3

2

3

CPS

8052765

397355

9508824

265515

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.01497

-0.06450

-0.01501

0.01480

0.00209

0.00765

0.00804

0.71422

0.00223

0.00319

0.72223

0.00274

0.00052

0.00010

0.00055

0.00122

0.00038

0.00023

-0.00399

-0.02985

0.00242

0.16617

0.01071

0.14652

-1.86615

-0.00248

0.00173

-0.00037

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

86.13630

1.48535

314.05161

320.72296

125.11629

27.19137

570.66529

163.37278

523.05144

179.37412

1741.79108

235021.40559

220.43857

78.57988

22689.67064

32453.20108

399.14402

7347.38954

64554.53403

1209.53885

FinalConcentration

37.34220

12.77144

60.16972

752.06349

43.06815

0.74268

157.02581

160.36148

62.55814

13.59568

285.33264

81.68639

261.52572

89.68706

870.89554

117510.70279

110.21928

39.28994

11344.83532

16226.60054

199.57201

3673.69477

32277.26702

604.76943

Meas Value

18.67110

6.38572

30.08486

376.03175

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:19:03-05:00

Type Sample

VialNumber 2307

Sample Name 160-34268-B-17-A

Data File Name 056SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

106.1

102.0

105.7

95.4

96.5

Lower Limit

80

80

80

80

%Recovery

100.4

119.0

133.5

100.7

110.21783132

9361062

5667560

11533797

4118379

5167713

0.43

1.66

1.26

2.22

1.54

Reference CPS

8244034

350673

8695069

236258

%RSD

0.72

1.24

1.06

1.06

1.231964956

9933874

5780657

12187481

3928631

4985677

3

2

3

2

3

CPS

8276786

417296

11608214

237897

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.75675

245.24862

2.24943

64.31588

371.64526

2.90462

0.05304

1.02826

0.00723

0.01794

0.24020

2671.08720

43.66126

106.88397

15.62159

72.66554

30.75952

3.07011

23.86945

24.78984

2.70351

0.19429

34.95450

1.48535

14.54013

-0.00610

0.02726

0.09480

0.87838

122.62431

1.12471

32.15794

185.82263

1.45231

0.02652

0.51413

0.00362

0.00897

0.12010

1335.54360

21.83063

53.44198

7.81080

36.33277

15.37976

1.53506

11.93472

12.39492

1.35175

0.09714

17.47725

0.74268

7.27006

-0.00305

0.01363

0.04740

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 9:23 PM on:6/17/2019Page 514 of 1394



Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

69.93666

1.49774

236.11279

234.05355

34.61341

21.51927

409.84740

68.28880

431.66430

97.42696

976.05201

265000.38821

43.04857

38.44036

15681.81351

31279.22169

252.03249

9107.32708

39358.49576

1448.16521

FinalConcentration

36.90940

16.68050

66.53580

349.70919

34.96833

0.74887

118.05639

117.02678

17.30670

10.75964

204.92370

34.14440

215.83215

48.71348

488.02601

132500.19410

21.52429

19.22018

7840.90675

15639.61085

126.01624

4553.66354

19679.24788

724.08261

Meas Value

18.45470

8.34025

33.26790

174.85459

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:25:40-05:00

Type Sample

VialNumber 2308

Sample Name 160-34268-B-18-A

Data File Name 057SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 9:30 PM on:6/17/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.8

100.7

106.1

95.1

97.2

Lower Limit

80

80

80

80

%Recovery

99.7

124.9

137.9

100.6

110.01783132

9361062

5667560

11533797

4118379

5167713

1.55

2.17

1.35

1.42

2.49

Reference CPS

8244034

350673

8695069

236258

%RSD

1.13

2.57

1.20

2.86

0.341962248

9902106

5710034

12233680

3915673

5024990

3

2

3

2

3

CPS

8216829

438022

11992602

237664

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.17812

90.73206

2.57854

72.39816

20.01306

3.22621

0.04250

0.58394

0.00356

0.02405

0.13169

2116.05773

46.45573

106.37839

15.32126

71.74693

27.80192

0.34569

0.08635

26.25193

2.56773

0.21767

71.47713

1.49774

-0.84898

-0.00414

0.00413

0.04339

0.58906

45.36603

1.28927

36.19908

10.00653

1.61310

0.02125

0.29197

0.00178

0.01203

0.06584

1058.02887

23.22786

53.18919

7.66063

35.87347

13.90096

0.17285

0.04317

13.12596

1.28386

0.10884

35.73857

0.74887

-0.42449

-0.00207

0.00207

0.02169

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

61.59652

1.46742

155.82637

202.41959

38.18070

23.24472

393.03460

85.08123

376.86207

98.10516

995.77459

255936.61830

39.71304

34.51537

14953.34325

26323.79663

188.49457

7508.35710

38477.27347

1227.23227

FinalConcentration

34.63889

15.90696

63.01079

288.93139

30.79826

0.73371

77.91318

101.20979

19.09035

11.62236

196.51730

42.54062

188.43103

49.05258

497.88729

127968.30915

19.85652

17.25768

7476.67163

13161.89831

94.24728

3754.17855

19238.63673

613.61614

Meas Value

17.31944

7.95348

31.50539

144.46569

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:32:18-05:00

Type Sample

VialNumber 2309

Sample Name 160-34268-B-19-A

Data File Name 058SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 9:37 PM on:6/17/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.5

97.9

102.7

92.7

94.9

Lower Limit

80

80

80

80

%Recovery

96.6

122.2

135.2

99.8

108.81783132

9361062

5667560

11533797

4118379

5167713

1.51

0.27

0.46

0.94

0.17

Reference CPS

8244034

350673

8695069

236258

%RSD

0.83

0.70

0.85

1.74

1.421940727

9784204

5547708

11846363

3816436

4902761

3

2

3

2

3

CPS

7962747

428547

11756297

235823

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.79818

92.52760

2.46855

71.82880

21.91870

2.66652

0.02848

0.42787

0.00345

0.01875

0.07943

1266.85109

47.74993

110.88804

15.98941

75.68351

31.86623

0.30897

0.10819

25.72646

2.59933

0.30403

54.40531

1.46742

-1.47107

-0.00081

0.00843

0.05366

0.39909

46.26380

1.23428

35.91440

10.95935

1.33326

0.01424

0.21393

0.00172

0.00938

0.03971

633.42555

23.87496

55.44402

7.99471

37.84176

15.93312

0.15448

0.05410

12.86323

1.29966

0.15201

27.20265

0.73371

-0.73553

-0.00041

0.00421

0.02683

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

59.41843

1.72729

156.63836

211.82660

39.49342

23.26204

393.48004

83.73569

464.38737

112.36535

1058.57766

257535.11662

39.57540

35.25364

18485.84501

32564.03894

232.53370

8899.32088

43974.93169

1454.89423

FinalConcentration

37.86857

15.51051

101.49586

317.83592

5.94184

0.17273

15.66384

21.18266

3.94934

2.32620

39.34800

8.37357

46.43874

11.23653

105.85777

25753.51166

3.95754

3.52536

1848.58450

3256.40389

23.25337

889.93209

4397.49317

145.48942

Meas Value

3.78686

1.55105

10.14959

31.78359

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:38:56-05:00

Type Sample

VialNumber 2310

Sample Name 160-34268-B-19-A SD

Data File Name 059SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 9:43 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

106.8

99.0

102.9

93.6

98.1

Lower Limit

80

80

80

80

%Recovery

99.7

109.2

119.7

103.0

110.71783132

9361062

5667560

11533797

4118379

5167713

0.55

0.98

1.14

1.02

2.28

Reference CPS

8244034

350673

8695069

236258

%RSD

0.26

0.68

0.68

2.10

0.811974175

9998622

5610308

11873244

3854278

5069360

3

2

3

2

3

CPS

8217501

382968

10408959

243421

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.17426

90.11592

2.28956

68.55482

21.16530

2.54751

0.01402

0.33871

0.01334

0.02956

0.11067

1354.52412

48.06462

111.37874

16.03627

76.05077

31.54160

0.26245

0.04977

25.63548

2.44571

0.12921

55.68609

1.72729

-19.32710

-0.02962

0.00917

-0.01174

-0.01743

9.01159

0.22896

6.85548

2.11653

0.25475

0.00140

0.03387

0.00133

0.00296

0.01107

135.45241

4.80646

11.13787

1.60363

7.60508

3.15416

0.02624

0.00498

2.56355

0.24457

0.01292

5.56861

0.17273

-1.93271

-0.00296

0.00092

-0.00117

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1023.63790

1.93395

1104.27351

1476.68516

956.32987

399.50135

1751.72329

107.35936

1080.70208

850.43644

3163.52420

255159.34570

1055.24117

995.51699

49897.22176

107799.30892

979.67243

20331.89199

109950.14010

1985.12932

FinalConcentration

196.59545

131.18133

268.60507

8185.36263

511.81895

0.96698

552.13675

738.34258

478.16493

199.75067

875.86165

53.67968

540.35104

425.21822

1581.76210

127579.67285

527.62059

497.75850

24948.61088

53899.65446

489.83622

10165.94599

54975.07005

992.56466

Meas Value

98.29772

65.59066

134.30253

4092.68131

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:45:38-05:00

Type Sample

VialNumber 2311

Sample Name 160-34268-A-19-C MS

Data File Name 060SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 9:50 PM on:6/17/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.1

96.2

96.7

89.2

87.5

Lower Limit

80

80

80

80

%Recovery

88.4

126.8

135.2

99.2

102.01783132

9361062

5667560

11533797

4118379

5167713

5.86

0.67

6.92

1.20

5.93

Reference CPS

8244034

350673

8695069

236258

%RSD

4.74

0.14

4.38

2.91

4.731818163

8993358

5454258

11154185

3672879

4519898

3

2

3

2

3

CPS

7283837

444569

11753266

234471

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

202.89832

1148.66385

1007.01295

1154.39529

1110.72386

5.23593

0.12523

576.96703

0.02321

0.02554

0.11101

2348.72027

56.01937

127.63539

20.75850

111.42860

1107.34904

202.27341

1005.82041

1011.31488

234.07535

0.43667

45.88716

1.93395

451.15196

0.00303

0.07439

0.08719

101.44916

574.33193

503.50648

577.19764

555.36193

2.61796

0.06262

288.48351

0.01161

0.01277

0.05551

1174.36013

28.00968

63.81770

10.37925

55.71430

553.67452

101.13671

502.91021

505.65744

117.03768

0.21833

22.94358

0.96698

225.57598

0.00151

0.03720

0.04359

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1044.62237

1.96578

1157.66613

1241.40895

951.47547

357.54403

1480.71773

50.66907

1165.97253

879.99013

2133.58558

265830.66264

1028.57442

1011.46586

23731.32614

112433.12276

1021.88221

21327.75180

49693.16026

2185.81214

FinalConcentration

185.62523

127.48564

258.77723

8309.33568

522.31118

0.98289

578.83306

620.70448

475.73773

178.77201

740.35886

25.33453

582.98627

439.99507

1066.79279

132915.33132

514.28721

505.73293

11865.66307

56216.56138

510.94111

10663.87590

24846.58013

1092.90607

Meas Value

92.81261

63.74282

129.38861

4154.66784

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:52:07-05:00

Type Sample

VialNumber 2312

Sample Name 160-34268-A-19-D MSD

Data File Name 061SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 9:56 PM on:6/17/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.6

98.4

105.0

90.8

95.9

Lower Limit

80

80

80

80

%Recovery

92.1

125.0

140.6

100.2

110.01783132

9361062

5667560

11533797

4118379

5167713

10.08

0.67

9.71

0.60

10.31

Reference CPS

8244034

350673

8695069

236258

%RSD

8.84

0.69

8.55

1.36

8.681961504

9790440

5578457

12110139

3739106

4956528

3

2

3

2

3

CPS

7595090

438266

12225720

236759

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

189.25983

1068.86970

1014.11753

1060.05559

1015.15557

5.78903

0.15893

528.51227

0.02091

0.02838

0.06906

2286.17133

51.77981

113.94536

16.11372

73.42800

1022.08854

191.87572

947.83347

953.13724

211.06726

0.32865

50.72180

1.96578

423.03822

-0.00380

0.07302

0.05756

94.62992

534.43485

507.05876

530.02779

507.57779

2.89451

0.07946

264.25613

0.01046

0.01419

0.03453

1143.08566

25.88990

56.97268

8.05686

36.71400

511.04427

95.93786

473.91674

476.56862

105.53363

0.16432

25.36090

0.98289

211.51911

-0.00190

0.03651

0.02878

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

165.29156

1.56470

171.02180

581.75860

230.67745

120.90185

476.80605

82.38115

522.35147

261.39463

1023.38968

252744.24053

80.83469

134.11691

15152.10725

26332.72395

1668.10917

8793.59042

38566.34042

1267.69285

FinalConcentration

130.86273

24.98700

2003.43962

1100.53764

82.64578

0.78235

85.51090

290.87930

115.33873

60.45093

238.40303

41.19058

261.17573

130.69731

511.69484

126372.12026

40.41735

67.05846

7576.05363

13166.36198

834.05459

4396.79521

19283.17021

633.84642

Meas Value

65.43137

12.49350

1001.71981

550.26882

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T21:58:37-05:00

Type Sample

VialNumber 2401

Sample Name 160-34268-B-19-A PDS

Data File Name 062SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 10:03 PM on:6/17/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.9

97.5

103.0

92.5

95.0

Lower Limit

80

80

80

80

%Recovery

92.6

117.6

132.5

95.8

106.91783132

9361062

5667560

11533797

4118379

5167713

1.62

0.49

0.27

0.29

0.53

Reference CPS

8244034

350673

8695069

236258

%RSD

0.10

0.21

1.32

1.60

1.401906076

9721743

5523037

11876028

3808595

4909046

3

2

3

2

3

CPS

7633830

412472

11521084

226347

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

40.63446

142.03622

2.98190

101.19616

41.99194

2.59125

0.12350

109.80803

0.00725

0.01819

0.04890

1244.50947

45.69668

105.44749

15.20373

71.87922

229.93334

38.49338

9.62547

65.34108

102.15435

0.27946

51.42384

1.56470

100.31838

-0.00153

0.01509

0.04435

20.31723

71.01811

1.49095

50.59808

20.99597

1.29562

0.06175

54.90402

0.00362

0.00910

0.02445

622.25474

22.84834

52.72375

7.60186

35.93961

114.96667

19.24669

4.81273

32.67054

51.07717

0.13973

25.71192

0.78235

50.15919

-0.00077

0.00755

0.02218

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.22734

0.00125

0.06395

0.06050

0.01200

0.81700

-0.42485

0.64094

0.23229

0.33670

-61.86096

0.25746

0.23299

0.37346

0.18052

4.99167

FinalConcentration

0.88636

-0.01051

45.38953

6.57195

2.42654

12.94854

12.09930

-3.69136

0.11367

0.00063

0.03198

0.03025

0.00600

0.40850

-0.21243

0.32047

0.11615

0.16835

-30.93048

0.12873

0.11650

0.18673

0.09026

2.49583

Meas Value

0.44318

-0.00525

22.69477

3.28598

1.21327

6.47427

6.04965

-1.84568

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 430244

Operator CB 7700

Acq Date Time 2019-06-17T22:05:12-05:00

Type Sample

VialNumber 2402

Sample Name MB 160-430244/1-A

Data File Name 063SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 10:10 PM on:6/17/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

95.5

Lower Limit

80

80

80

80

80

80

80

80

106.1

111.2

105.7

96.6

101.7

93.6

1783132

9361062

5667560

11533797

4118379

5167713

1.16

3.56

1.04

4.04

1.23

Reference CPS

8244034

350673

8695069

236258

5473802

11734180

3855050

4937357

%RSD

1.91

4.67

0.30

4.50

1.23

3

2

3

CPS

8009323

363840

9677180

250584

1983184

9892817

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

97.2

103.8

111.3

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00452

0.03692

-0.00550

0.35007

0.20482

0.57533

0.02988

0.00495

0.00604

-0.00294

0.03572

5.04924

0.00058

-0.02473

0.01207

0.07489

0.00246

0.00472

0.00012

0.00098

-0.00677

0.03528

0.01455

0.38456

0.19729

0.06050

-3.34619

-0.00620

0.00226

0.01846

-0.00275

0.17504

0.10241

0.28766

0.01494

0.00248

0.00302

-0.00147

0.01786

2.52462

0.00029

-0.01237

0.00604

0.03744

0.00123

0.00236

0.00006

0.00049

-0.00339

0.01764

0.00728

0.19228

0.09865

0.03025

-1.67309

-0.00310

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

954.11515

0.41801

963.49841

950.48060

962.80422

458.07434

974.48859

0.00859

935.79221

957.99632

956.92613

9930.42777

962.11159

954.03336

9674.57809

9877.53744

952.21159

9634.23258

10114.75806

962.81586

FinalConcentration

100.95971

101.87715

219.75298

9791.89680

477.05757

0.20901

481.74920

475.24030

481.40211

229.03717

487.24429

0.00430

467.89610

478.99816

478.46307

4965.21389

481.05580

477.01668

4837.28904

4938.76872

476.10579

4817.11629

5057.37903

481.40793

Meas Value

50.47985

50.93857

109.87649

4895.94840

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T22:11:54-05:00

Type Sample

VialNumber 2403

Sample Name LCS 160-430244/2-A

Data File Name 064SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 10:16 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.6

96.2

101.2

90.4

93.7

Lower Limit

80

80

80

80

%Recovery

92.5

98.1

107.2

99.9

108.41783132

9361062

5667560

11533797

4118379

5167713

1.69

0.36

0.95

1.62

1.63

Reference CPS

8244034

350673

8695069

236258

%RSD

1.02

1.48

0.75

1.91

0.221933475

9605587

5454232

11673252

3721169

4840633

3

2

3

2

3

CPS

7623842

344181

9319034

236069

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

189.48210

990.22845

1006.73374

1005.07506

1009.54062

0.24222

0.42410

988.96351

0.01905

0.03703

-0.00215

999.58620

0.02819

0.02743

0.00947

0.01902

989.54519

189.93161

939.89528

963.14242

452.73860

0.10400

0.01284

0.41801

468.86780

-0.00686

0.06487

0.00989

94.74105

495.11423

503.36687

502.53753

504.77031

0.12111

0.21205

494.48176

0.00952

0.01852

-0.00108

499.79310

0.01410

0.01372

0.00473

0.00951

494.77260

94.96581

469.94764

481.57121

226.36930

0.05200

0.00642

0.20901

234.43390

-0.00343

0.03244

0.00495

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.43640

0.02983

2.63364

12.53929

0.95177

0.63750

349.13799

0.33935

1.84125

1.40933

24.27870

600.66707

0.33188

1.56539

4612.40465

565.07010

134.95182

1615.22845

22887.08503

5.91640

FinalConcentration

2.60389

0.02145

36.98973

8004.99138

0.21820

0.01492

1.31682

6.26965

0.47588

0.31875

174.56899

0.16968

0.92062

0.70466

12.13935

300.33354

0.16594

0.78270

2306.20232

282.53505

67.47591

807.61423

11443.54251

2.95820

Meas Value

1.30195

0.01073

18.49487

4002.49569

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T22:18:27-05:00

Type Sample

VialNumber 2404

Sample Name 160-34344-C-4-A

Data File Name 065SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 10:23 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

107.0

95.3

101.9

91.6

95.2

Lower Limit

80

80

80

80

%Recovery

95.0

98.9

112.3

103.7

111.91783132

9361062

5667560

11533797

4118379

5167713

1.31

0.68

1.07

1.08

0.60

Reference CPS

8244034

350673

8695069

236258

%RSD

0.66

1.00

0.98

2.31

0.831995554

10018364

5401983

11748377

3772212

4920650

3

2

3

2

3

CPS

7834531

346734

9763080

245001

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020
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FAILED
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Continuing Calibration Verification (CCV) - US EPA Method  6020
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Operator CB 7700
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Continuing Calibration Blank (CCB) - US EPA Method  6020
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Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T22:38:30-05:00

Type CCB

VialNumber 4
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Data File Name 068_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.05568

-0.05177

0.05454

0.02401

0.00204

0.00904

0.01712

1.36662

0.00262

0.00397

0.59184

0.00145

0.00042

-0.00058

0.00061

0.00032

0.00036

0.00264

0.00052

0.00540

0.00192

0.08033

0.00915

0.17411

-1.73926

-0.00334

0.00198

-0.00265

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.30368

0.25569

2.02489

8.88803

1.09012

0.50869

433.27427

0.06038

0.46399

0.36702

46.61903

258.06783

0.20856

6.11704

4562.76582

95.23373

34.71729

981.74391

34262.59057

1.05049

FinalConcentration

1.97303

-0.00447

39.96464

6873.66097

0.15184

0.12785

1.01245

4.44402

0.54506

0.25435

216.63713

0.03019

0.23199

0.18351

23.30951

129.03391

0.10428

3.05852

2281.38291

47.61686

17.35864

490.87195

17131.29529

0.52525

Meas Value

0.98652

-0.00223

19.98232

3436.83048

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T22:45:13-05:00

Type Sample

VialNumber 2405

Sample Name 160-34344-C-5-A

Data File Name 069SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 10:50 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.3

93.9

100.5

89.9

95.0

Lower Limit

80

80

80

80

%Recovery

94.4

98.8

109.8

101.9

110.51783132

9361062

5667560

11533797

4118379

5167713

0.74

0.55

1.53

0.64

0.50

Reference CPS

8244034

350673

8695069

236258

%RSD

1.22

0.27

1.58

2.25

1.061970650

9853955

5321826

11587785

3704124

4907517

3

2

3

2

3

CPS

7780405

346500

9543702

240702

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.13311

0.14090

0.29351

0.12640

110.56430

0.16500

0.06478

1.96054

0.00257

0.04274

0.19391

40.81916

0.07770

0.13511

0.02142

0.06538

0.01437

0.03565

0.01444

0.18372

0.34275

0.13379

0.02317

0.25569

-2.66965

-0.00542

-0.00028

0.00189

-0.06656

0.07045

0.14676

0.06320

55.28215

0.08250

0.03239

0.98027

0.00129

0.02137

0.09695

20.40958

0.03885

0.06756

0.01071

0.03269

0.00718

0.01783

0.00722

0.09186

0.17138

0.06689

0.01159

0.12785

-1.33482

-0.00271

-0.00014

0.00095

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.02176

0.50183

1.08152

12.10076

0.96483

0.63571

437.09098

0.06318

0.23519

0.42940

48.69733

256.02085

0.12108

6.10241

4483.72993

118.57129

38.25333

951.95701

33671.62603

0.92484

FinalConcentration

6.63711

-0.04305

89.83807

7192.51875

0.10218

0.05018

0.10815

1.21008

0.09648

0.06357

43.70910

0.00632

0.02352

0.04294

4.86973

25.60209

0.01211

0.61024

448.37299

11.85713

3.82533

95.19570

3367.16260

0.09248

Meas Value

0.66371

-0.00431

8.98381

719.25188

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T22:51:55-05:00

Type Sample

VialNumber 2406

Sample Name 160-34344-C-5-A SD

Data File Name 070SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 10:56 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

106.6

97.4

102.3

93.8

95.9

Lower Limit

80

80

80

80

%Recovery

95.0

101.8

111.7

102.1

110.31783132

9361062

5667560

11533797

4118379

5167713

0.76

1.43

1.73

0.55

0.30

Reference CPS

8244034

350673

8695069

236258

%RSD

0.63

1.06

0.14

1.95

0.831965959

9980915

5517987

11793664

3861218

4955667

3

2

3

2

3

CPS

7832701

357143

9716185

241328

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.91055

-0.07989

0.36479

0.00074

123.95311

0.10073

0.06827

4.94458

0.00778

0.04120

0.46514

38.87457

0.06400

0.13340

0.02361

0.05543

0.01262

-0.01281

-0.02971

1.24677

0.16912

0.00130

0.02835

0.50183

-19.84285

-0.04266

0.00596

-0.05645

-0.09105

-0.00799

0.03648

0.00007

12.39531

0.01007

0.00683

0.49446

0.00078

0.00412

0.04651

3.88746

0.00640

0.01334

0.00236

0.00554

0.00126

-0.00128

-0.00297

0.12468

0.01691

0.00013

0.00283

0.05018

-1.98429

-0.00427

0.00060

-0.00564

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 10:56 PM on:6/17/2019Page 528 of 1394



Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

931.27649

0.82410

946.34026

948.51409

964.42905

464.84224

1402.57218

0.07962

932.69214

963.79433

968.08686

9986.92365

938.19201

930.70426

13880.34360

10061.33570

1010.31249

10616.96555

44768.92266

952.75552

FinalConcentration

102.46508

103.56527

232.30421

16586.48234

465.63825

0.41205

473.17013

474.25704

482.21453

232.42112

701.28609

0.03981

466.34607

481.89716

484.04343

4993.46182

469.09601

465.35213

6940.17180

5030.66785

505.15625

5308.48278

22384.46133

476.37776

Meas Value

51.23254

51.78264

116.15210

8293.24117

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T22:58:36-05:00

Type Sample

VialNumber 2407

Sample Name 160-34344-C-5-B MS

Data File Name 071SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 11:03 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.1

96.1

101.9

91.5

94.6

Lower Limit

80

80

80

80

%Recovery

94.1

97.7

109.1

101.8

110.41783132

9361062

5667560

11533797

4118379

5167713

2.37

2.25

2.40

2.02

3.13

Reference CPS

8244034

350673

8695069

236258

%RSD

2.08

1.02

3.23

0.82

2.401968579

9651106

5445178

11757180

3766878

4886363

3

2

3

2

3

CPS

7756595

342661

9484515

240500

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

188.01834

982.93275

977.80308

987.80942

1102.17729

0.50514

0.64078

992.46194

0.02350

0.04704

0.07512

1045.32872

0.09939

0.16517

0.03003

0.09084

987.32639

191.11456

952.60269

967.42163

456.77948

0.02673

0.01851

0.82410

464.99042

-0.00257

0.06670

0.03168

94.00917

491.46638

488.90154

493.90471

551.08864

0.25257

0.32039

496.23097

0.01175

0.02352

0.03756

522.66436

0.04970

0.08258

0.01501

0.04542

493.66319

95.55728

476.30134

483.71081

228.38974

0.01337

0.00925

0.41205

232.49521

-0.00129

0.03335

0.01584

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133
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95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au
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Ce

Pr

Nd

Sm
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Cd

Sn
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Te
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Nb

Mo

Ru
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Pd
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3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

930.01665

0.42191

936.62836

941.26693

955.12483

471.59749

1375.57030

0.07051

919.44863

946.40047

968.80086

9924.62572

934.04127

924.91291

13660.60507

9914.21398

995.30228

10492.45127

44301.24504

930.77006

FinalConcentration

100.81227

100.55703

231.19512

16548.54057

465.00833

0.21096

468.31418

470.63347

477.56241

235.79874

687.78515

0.03525

459.72431

473.20023

484.40043

4962.31286

467.02064

462.45645

6830.30253

4957.10699

497.65114

5246.22564

22150.62252

465.38503

Meas Value

50.40614

50.27851

115.59756

8274.27029

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T23:05:09-05:00

Type Sample

VialNumber 2408

Sample Name 160-34344-C-5-C MSD

Data File Name 072SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 11:09 PM on:6/17/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.6

96.5

102.4

93.5

95.1

Lower Limit

80

80

80

80

%Recovery

95.2

98.2

110.8

101.2

111.21783132

9361062

5667560

11533797

4118379

5167713

8.29

0.83

8.92

1.26

9.28

Reference CPS

8244034

350673

8695069

236258

%RSD

7.00

1.33

8.09

2.17

5.621981988

9790558

5471836

11814235

3849737

4915953

3

2

3

2

3

CPS

7846541

344517

9634061

239091

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

186.26786

968.46233

964.42268

978.41144

1093.39395

0.13198

0.43761

987.52625

0.02460

0.04312

0.04034

1010.44481

0.10643

0.16495

0.02935

0.09262

956.97673

188.03781

919.97999

942.45503

441.31128

0.23185

0.01379

0.42191

459.77826

-0.00244

0.06690

0.02479

93.13393

484.23116

482.21134

489.20572

546.69698

0.06599

0.21881

493.76313

0.01230

0.02156

0.02017

505.22240

0.05321

0.08248

0.01468

0.04631

478.48836

94.01890

459.99000

471.22752

220.65564

0.11593

0.00690

0.21096

229.88913

-0.00122

0.03345

0.01239

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165
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115

115

115

165

165
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72
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139
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146
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Bi

Th

U

Hf
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W
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.36734

0.15271

5.02546

15.46835

2.12526

1.60698

114.67953

1.91239

6.10904

3.35925

126.06949

2843.55957

1.17009

4.37448

2840.27689

3212.41216

377.80761

6336.64659

15780.36102

46.19571

FinalConcentration

3.08579

0.10699

33.84436

3554.69745

0.68367

0.07636

2.51273

7.73418

1.06263

0.80349

57.33976

0.95619

3.05452

1.67963

63.03475

1421.77979

0.58504

2.18724

1420.13844

1606.20608

188.90380

3168.32329

7890.18051

23.09786

Meas Value

1.54290

0.05350

16.92218

1777.34873

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T23:11:43-05:00

Type Sample

VialNumber 2409

Sample Name 160-34344-C-6-A

Data File Name 073SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

106.6

96.1

102.2

93.3

95.0

Lower Limit

80

80

80

80

%Recovery

96.4

99.1

111.3

101.0

111.61783132

9361062

5667560

11533797

4118379

5167713

1.07

0.57

1.57

0.26

0.81

Reference CPS

8244034

350673

8695069

236258

%RSD

0.93

0.83

0.42

2.52

1.471990838

9975384

5446272

11792036

3842848

4910888

3

2

3

2

3

CPS

7944165

347446

9678995

238638

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.93056

2.67063

0.87821

0.93075

1.88994

0.03220

0.01356

7.22338

0.00245

0.04077

0.00396

73.91260

2.66225

5.16454

0.69501

2.55044

0.58121

0.05081

0.07611

0.73294

0.37174

0.00090

0.26417

0.15271

-1.88707

-0.00331

0.00117

0.00036

0.46528

1.33532

0.43910

0.46538

0.94497

0.01610

0.00678

3.61169

0.00123

0.02039

0.00198

36.95630

1.33112

2.58227

0.34751

1.27522

0.29060

0.02540

0.03806

0.36647

0.18587

0.00045

0.13208

0.07636

-0.94354

-0.00165

0.00059

0.00018

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm
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Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru
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Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

111.1

96.9

67.4

105.0

112.6

110.3

113.1

111.6

113.1

101.6

108.6

113.0

111.6

116.6

113.2

108.8

106.1

96.1

111.3

51.3

101.1

%Recovery

111.5

100.6

99.4

109.7

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.55259

24.21513

3.37071

1.04994

22.52120

11.02815

5.65445

5.57974

5.65267

10.16430

10.85523

2.26052

55.79404

2.33259

5.66210

54.40497

53.06557

96.08843

111.27921

51.27784

5.05605

Meas Value

5.57288

0.50288

99.39574

54.85280

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T23:18:24-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 074LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

109.3

94.8

102.8

93.0

99.2

Lower Limit

80

80

80

80

%Recovery

97.1

98.2

114.4

96.5

109.21783132

9361062

5667560

11533797

4118379

5167713

1.11

10.91

0.92

10.23

0.38

Reference CPS

8244034

350673

8695069

236258

%RSD

1.69

10.45

0.67

7.24

0.351946365

10236052

5373572

11856180

3832030

5124779

3

2

3

2

3

CPS

8006851

344374

9950561

228064

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

101.6

101.2

118.8

105.9
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Continuing Calibration Verification (CCV) - US EPA Method  6020
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Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

102.9

101.8

91.8

103.0

100.3

100.9

99.5

97.1

104.5

98.1

101.4

101.5

100.5

105.1

101.0

97.7

98.7

96.6

102.1

96.0

96.3

%Recovery

98.8

101.5

104.6

99.0

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

102.89085

50.87992

45.90200

103.00933

100.25527

100.87849

49.75548

97.06272

104.46486

98.08713

101.35818

101.47231

2512.15775

105.06488

101.04530

2441.30301

2468.46993

2413.95048

2552.66312

2399.03895

96.26626

Meas Value

98.79493

101.48245

209.24199

2474.03849

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-06-17T23:25:06-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 075_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 11:30 PM on:6/17/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

107.4

98.2

102.5

95.3

98.0

Lower Limit

80

80

80

80

%Recovery

95.9

99.3

114.4

99.2

111.91783132

9361062

5667560

11533797

4118379

5167713

1.85

3.99

0.83

3.16

1.65

Reference CPS

8244034

350673

8695069

236258

%RSD

1.72

4.02

2.83

3.19

1.511995885

10057325

5564985

11823480

3926037

5066242

3

2

3

2

3

CPS

7907304

348119

9949053

234288

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

94.5

99.2

98.9

95.5

96.2

99.8

99.7

101.5

97.7

96.6

99.3

104.6

101.7

102.4

101.4

99.3

103.3

97.6

97.0

100.8

100.6

100.9

100.7

91.8

100.1

100.7

99.1

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

18.90909

99.15201

98.87368

95.48294

96.16341

99.79069

99.67576

101.49149

97.66646

9.65840

99.30956

104.58990

101.65191

102.38974

101.35185

99.30818

103.27786

19.52508

97.03051

100.82403

50.27970

100.90556

100.69556

45.90200

100.08829

100.74978

9.90774

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 11:30 PM on:6/17/2019Page 533 of 1394



Continuing Calibration Blank (CCB) - US EPA Method  6020
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94.5

Lower Limit

80

80

80

80

%Recovery

92.7

106.7

109.1

106.0
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Blank Sample
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45
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72
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45

45

45

45
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6

6

6
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66
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Cu
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Sr
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Ca
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T00:11:50-05:00

Type ICV

VialNumber 1104

Sample Name ICV 1748677

Data File Name 082_ICV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.2

100.7

98.9

98.4

98.0

Lower Limit

80

80

80

80

%Recovery

97.4

95.2

98.5

96.2

101.01975268

10261934

5601364

12058374

4043351

5176126

0.27

4.09

0.97

4.39

0.94

Reference CPS

8063485

367725

10073032

245998

%RSD

0.29

5.28

0.26

3.70

0.521994095

10177296

5639034

11927208

3976958

5074453

3

2

3

2

3

CPS

7850178

350125

9925109

236625

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

99.2

98.9

110.0

99.5

96.0

107.3

84.5

103.9

102.7

104.2

99.8

97.7

107.6

110.3

109.2

111.6

100.0

94.6

96.0

97.0

93.3

105.5

109.3

96.1

107.6

116.6

108.3

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.83999

98.93022

110.02919

99.48863

95.95780

107.32729

84.45841

103.91173

102.70917

10.42109

99.81865

97.67000

107.56491

110.33224

109.21538

111.64240

99.97658

18.92247

95.99646

96.99641

46.62942

105.51843

109.31388

48.04845

107.58627

116.63007

10.82553

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238
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185

195

197
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139
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147
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133
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Tl

Pb
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Th

U

Hf
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W
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Initial Calibration Blank (ICB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00761

0.11854

-0.24723

-0.01465

0.01351

0.30494

0.00047

0.00208

-0.00117

0.00467

0.00743

-0.12846

0.00021

0.00033

-0.08962

0.10550

-2.95250

0.83307

-0.30985

0.00983

Meas Value

0.04119

0.00983

5.33977

0.01184

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T00:18:31-05:00

Type ICB

VialNumber 4

Sample Name ICB 1747053

Data File Name 083_ICB.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.5

97.0

97.5

95.8

96.8

Lower Limit

80

80

80

80

%Recovery

96.9

98.2

97.4

100.3

98.01975268

10261934

5601364

12058374

4043351

5176126

0.57

3.00

0.95

2.68

0.25

Reference CPS

8063485

367725

10073032

245998

%RSD

0.70

1.49

0.71

1.07

0.421935039

10111433

5431906

11759723

3873343

5010846

3

2

3

2

3

CPS

7815268

361103

9808945

246722

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.06835

0.00099

0.04078

0.03809

0.00215

0.01388

0.07244

1.09020

0.00505

0.00248

0.84070

-0.00114

0.00081

0.00056

0.00055

0.00001

0.00062

0.00157

0.00337

0.04045

-0.00664

0.08587

0.00351

0.11854

0.21579

-0.00027

0.00115

-0.00047

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185
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197

137

139
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147
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125

133
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Tl
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

114.3

99.2

107.7

95.8

114.5

112.4

107.2

115.4

115.1

106.1

110.7

116.1

111.8

119.2

115.2

114.6

107.6

101.7

112.4

114.8

105.0

%Recovery

105.2

106.0

95.2

112.8

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.71533

24.80765

5.38594

0.95850

22.90993

11.23937

5.35814

5.77127

5.75385

10.60651

11.07236

2.32118

55.90773

2.38344

5.75857

57.29664

53.82298

101.74812

112.44131

114.78570

5.24899

Meas Value

5.25958

0.53010

95.15100

56.40549

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T00:25:24-05:00

Type CRI

VialNumber 1101

Sample Name CRI 1747054

Data File Name 084LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.3

99.5

95.3

98.8

95.6

Lower Limit

80

80

80

80

%Recovery

93.3

95.1

94.1

95.4

94.01975268

10261934

5601364

12058374

4043351

5176126

8.82

0.51

8.75

1.69

8.71

Reference CPS

8063485

367725

10073032

245998

%RSD

9.14

1.82

10.23

1.47

8.301857521

9878681

5572050

11496722

3996814

4946198

3

2

3

2

3

CPS

7522141

349877

9476924

234582

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

105.2

108.4

120.9

114.2

116.0

111.8

97.3

114.3

108.7

111.3

108.4

107.4

115.5

115.5

117.2

111.4

108.2

105.6

103.3

107.7

106.7

108.4

113.7

107.7

112.8

119.0

118.4

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.10303

3.25122

24.18703

2.28448

1.15970

11.17978

9.73354

5.71636

10.87124

1.11274

5.42058

2.14748

2.31057

11.55291

2.34462

2.22778

10.82497

2.11135

0.51637

2.15306

5.33391

10.84097

1.13719

5.38594

11.27964

11.89741

0.59214

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile
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nogas.u

TuneStep
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Interference Check Sample A (ICS-A) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

120000

0.434

0.8

120000

120000

120000

120000

120000

2400

QC High

1.388

0.7

20

120000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.70995

2.70620

-0.08755

0.90176

0.09431

0.27281

1.99723

0.00483

0.14049

1.55117

0.73473

97844.46943

0.30977

0.25812

100161.35592

97228.17615

105724.21122

99527.55334

93091.02986

1887.23454

Meas Value

0.57763

0.00687

4.66227

101372.07358

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe
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Interference Check Sample AB (ICS-AB) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120
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80
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80
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110.6
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25

2050

50

50

50

25
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50
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50
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100000

100000

100000
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2100
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50

100
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l
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56.53278

28.44692

53.23559

58.76985

51.79764

52.54800

55.59870
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52.12759

102495.56446

98700.06232
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101369.84977

94135.67521
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag
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ug/l

ug/l

ug/l
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ug/l

ug/l
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ug/l
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ug/l
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ug/l
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ug/l

ug/l

108.35530
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In (IS)
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Ir (IS)
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120
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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104.56998

105.26932

102.92078
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3
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2
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3
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165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 12:50 AM on:6/18/2019Page 545 of 1394



Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00585

0.11807

-0.35575

-0.03171

-0.00815

0.55060

-0.00047

0.00137

0.03655

-0.00434

0.01264

0.54264

-0.00003

0.00942

0.50213

0.34420

-1.81389

2.16597

-1.19120

0.07933

Meas Value

0.06899

0.00811

4.16399

6.11402

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3
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72

72

72

72

72

72

72

72
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45
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72

72
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45

45

45

45

45

45

ISTD

6

6

6

45
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66

75

78
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89
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52

55

57
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24

27
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39
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m/z
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Cu

Zn
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Sr
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Cr

Mn

Fe

Co

Ni
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Al

P

K

Ca
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T00:52:00-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 088_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.2

99.9

98.8

97.2

97.6

Lower Limit

80

80

80

80

%Recovery

99.8

98.1

97.4

101.2

99.01975268

10261934

5601364

12058374

4043351

5176126

3.12

5.52

3.18

6.18

4.46

Reference CPS

8063485

367725

10073032

245998

%RSD

1.55

8.61

3.46

6.53

2.751955994

10073483

5595616

11917550

3929559

5053406

3

2

3

2

3

CPS

8051004

360710

9815027

248925

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2
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0.08
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ug/l
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ug/l
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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ug/l

ug/l

0.05431

0.01043
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0.00055
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0.53574

-0.00184

0.00118

0.00202
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0.00055

-0.00023

0.00455

0.00198
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-0.05249

0.00491
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3.60355

0.00261

0.00132

0.00000

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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193
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193

193
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165

165

193

193

193

165

165

165

165

165

165

115
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165
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72

72

72

72

72

205
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209
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181
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147
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118
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W
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Nb
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3
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.07756

0.00059

0.04601

0.13987

0.00535

0.18420

-0.28754

1.27884

0.00992

0.78970

40.84084

0.35572

0.19055

0.54541

0.50218

26.25349

FinalConcentration

0.18341

0.00833

4.94133

17.73191

5.20232

8.51463

20.09624

15.51976

0.03878

0.00030

0.02301

0.06993

0.00268

0.09210

-0.14377

0.63942

0.00496

0.39485

20.42042

0.17786

0.09528

0.27271

0.25109

13.12674

Meas Value

0.09171

0.00417

2.47067

8.86596

2.60116

4.25731

10.04812

7.75988

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 078CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431088

Operator CB 7700

Acq Date Time 2019-06-18T00:58:44-05:00

Type Sample

VialNumber 3101

Sample Name MB 160-431088/1-A

Data File Name 089SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

98.5

Lower Limit

80

80

80

80

80

80

80

80

100.0

102.6

98.8

96.7

100.3

95.1

1975268

10261934

5601364

12058374

4043351

5176126

0.99

4.78

0.42

4.70

0.47

Reference CPS

8063485

367725

10073032

245998

5413818

12098292

3844312

5096639

%RSD

0.17

4.09

0.72

2.11

0.53

3

2

3

CPS

8163168

348877

9794054

245946

2027407

10134740

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

101.2

94.9

97.2

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf
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W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru
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200
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ug/l

ug/l
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ug/l
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ug/l

ug/l
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ug/l
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0.18336

-0.06201
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0.05773

0.00491

0.00066

0.05409

0.05345

0.27783

0.00170

0.00538

0.00162

0.10964

0.00189

0.00430

0.00014

-0.00307

0.00110

0.01327

0.01130

13.10059

-0.01781

0.13987
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0.00820

0.00148

0.00556

0.09168

-0.03101
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0.02887

0.00245

0.00033

0.02705

0.02673

0.13891

0.00085

0.00269

0.00081

0.05482

0.00095

0.00215

0.00007

-0.00153

0.00055

0.00664

0.00565

6.55030

-0.00890

0.06993

2.25075

0.00410

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2
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193
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193
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165

165

165
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72
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238
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197
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1051.92930

0.64966

1074.72466

1073.96512

1076.20096

531.72188

965.21411

0.01139

1031.42938

1048.39083

1034.67135

10936.68339

1068.62658

1047.73258

11062.16789

11033.78019

1057.28372

10697.66041

9915.57703

942.56170

FinalConcentration

96.96069

96.17927

175.33445

11058.71288

525.96465

0.32483

537.36233

536.98256

538.10048

265.86094

482.60705

0.00569

515.71469

524.19541

517.33568

5468.34170

534.31329

523.86629

5531.08395

5516.89010

528.64186

5348.83020

4957.78852

471.28085

Meas Value

48.48035

48.08963

87.66723

5529.35644

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:05:25-05:00

Type Sample

VialNumber 3102

Sample Name LCS 160-431088/2-A

Data File Name 090SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 1:10 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.9

93.3

99.5

91.4

96.2

Lower Limit

80

80

80

80

%Recovery

96.9

87.6

95.1

91.3

99.31975268

10261934

5601364

12058374

4043351

5176126

4.41

6.33

5.58

6.58

3.21

Reference CPS

8063485

367725

10073032

245998

%RSD

2.83

6.65

4.55

6.88

4.451960493

9941131

5224570

11993847

3696162

4980454

3

2

3

2

3

CPS

7811101

322016

9574984

224610

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000
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200

200

200

2000

400
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2000

1000

200

2000

100

1000
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200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

185.80081

975.43764

1104.97842

988.79107

990.81064

0.42414

0.60448

1065.89579

0.01977

0.01007

0.01292

928.21456

0.02565

0.02812

0.00897

0.01434

946.57679

188.62457

933.93631

942.76348

443.76507

0.15740

0.00348

0.64966

469.60578

0.00380

0.07608

0.02512

92.90040

487.71882

552.48921

494.39554

495.40532

0.21207

0.30224

532.94790

0.00988

0.00504

0.00646

464.10728

0.01282

0.01406

0.00448

0.00717

473.28840

94.31229

466.96816

471.38174

221.88254

0.07870

0.00174

0.32483

234.80289

0.00190

0.03804

0.01256

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165
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115
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115

165
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72
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72

205

208
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232
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185

195

197
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139
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141
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111
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133
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101
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105

Tl

Pb
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Nb
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3
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

68.08694

8.95795

1931.01770

2275.32444

1773.30703

2254.77691

1191.89375

89.35187

590.67715

1490.61285

3046.58527

139937.65369

579.18797

1076.17676

26705.57198

77768.62995

5624.01765

21422.09266

49528.57884

3890.68236

FinalConcentration

68.77212

1075.99672

804.53220

2446.73281

6.80869

0.89580

193.10177

227.53244

177.33070

225.47769

119.18937

8.93519

59.06772

149.06129

304.65853

13993.76537

57.91880

107.61768

2670.55720

7776.86300

562.40176

2142.20927

4952.85788

389.06824

Meas Value

6.87721

107.59967

80.45322

244.67328

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:12:00-05:00

Type Sample

VialNumber 3103

Sample Name LCSSRM 160-431088/3-A

Data File Name 091SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.3

98.0

93.3

97.4

91.7

Lower Limit

80

80

80

80

%Recovery

91.1

90.5

90.4

90.8

91.11975268

10261934

5601364

12058374

4043351

5176126

10.11

5.44

11.92

5.11

10.19

Reference CPS

8063485

367725

10073032

245998

%RSD

8.39

6.42

10.16

6.42

9.601799726

9370669

5489302

11244915

3939094

4744867

3

2

3

2

3

CPS

7347330

332962

9106238

223317

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1633.13174

1260.62277

5.11093

131.21136

1013.74694

1.71687

-0.07053

30.12675

0.00594

0.00711

-0.40285

2666.20971

263.88299

583.13224

69.82895

246.77145

42.32199

471.79893

2290.72166

1094.41421

501.53564

0.14636

12.11123

8.95795

1236.14905

-0.02060

0.08250

0.04493

163.31317

126.06228

0.51109

13.12114

101.37469

0.17169

-0.00705

3.01268

0.00059

0.00071

-0.04029

266.62097

26.38830

58.31322

6.98290

24.67714

4.23220

47.17989

229.07217

109.44142

50.15356

0.01464

1.21112

0.89580

123.61491

-0.00206

0.00825

0.00449

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

70.61907

1.27145

187.11196

209.34248

49.35931

23.03471

367.16995

77.45121

488.99047

117.69525

915.65732

306068.99092

38.96348

34.44847

15422.97951

31590.39567

195.98967

8583.96864

32274.13892

1510.54065

FinalConcentration

35.94098

15.68556

67.84410

463.49871

35.30953

0.63572

93.55598

104.67124

24.67966

11.51736

183.58497

38.72561

244.49523

58.84763

457.82866

153034.49546

19.48174

17.22423

7711.48976

15795.19784

97.99483

4291.98432

16137.06946

755.27032

Meas Value

17.97049

7.84278

33.92205

231.74936

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:18:38-05:00

Type Sample

VialNumber 3104

Sample Name 160-34268-B-20-A

Data File Name 092SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 1:23 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.0

98.3

98.4

94.0

93.4

Lower Limit

80

80

80

80

%Recovery

97.1

113.5

116.0

95.5

97.41975268

10261934

5601364

12058374

4043351

5176126

1.11

0.81

0.61

1.57

0.22

Reference CPS

8063485

367725

10073032

245998

%RSD

0.71

0.84

1.33

2.23

0.261924086

9649449

5504793

11861585

3798821

4836510

3

2

3

2

3

CPS

7832465

417464

11685021

234879

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.82387

100.57920

3.60365

72.70587

22.10997

3.16998

0.02955

2.78670

0.00243

0.02465

-0.06926

1500.96250

44.69655

100.97589

14.67876

70.99485

28.34696

0.40380

0.13360

27.93777

3.04160

0.30059

67.28756

1.27145

6.42702

0.00719

0.00400

0.04750

1.41193

50.28960

1.80183

36.35294

11.05499

1.58499

0.01477

1.39335

0.00122

0.01232

-0.03463

750.48125

22.34827

50.48795

7.33938

35.49742

14.17348

0.20190

0.06680

13.96889

1.52080

0.15029

33.64378

0.63572

3.21351

0.00360

0.00200

0.02375

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

71.95011

1.19514

193.10816

231.08814

54.80353

27.48180

377.29064

79.53201

604.63840

138.36225

1010.71501

317141.65963

40.18367

36.16281

19219.24533

39798.77357

205.78774

10583.56021

37652.53221

1805.99145

FinalConcentration

34.59197

15.40298

79.80899

547.66758

7.19501

0.11951

19.31082

23.10881

5.48035

2.74818

37.72906

7.95320

60.46384

13.83622

101.07150

31714.16596

4.01837

3.61628

1921.92453

3979.87736

20.57877

1058.35602

3765.25322

180.59915

Meas Value

3.45920

1.54030

7.98090

54.76676

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:25:15-05:00

Type Sample

VialNumber 3105

Sample Name 160-34268-B-20-A SD

Data File Name 093SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 1:30 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.1

99.7

101.5

97.0

97.9

Lower Limit

80

80

80

80

%Recovery

100.2

100.1

103.0

96.0

99.51975268

10261934

5601364

12058374

4043351

5176126

1.83

7.60

1.12

6.96

0.35

Reference CPS

8063485

367725

10073032

245998

%RSD

0.37

7.70

1.40

7.25

0.961966163

10170878

5584844

12236068

3922541

5067929

3

2

3

2

3

CPS

8076117

368115

10378526

236121

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.80546

97.90546

3.38522

69.47532

21.16377

3.11582

0.05506

3.67067

0.00088

0.02482

-0.63749

1597.40926

45.68258

103.19341

15.14888

72.76895

27.63017

0.37745

0.14482

27.88979

3.06125

-0.52252

69.53270

1.19514

12.49487

-0.02008

0.00131

0.03981

0.28055

9.79055

0.33852

6.94753

2.11638

0.31158

0.00551

0.36707

0.00009

0.00248

-0.06375

159.74093

4.56826

10.31934

1.51489

7.27689

2.76302

0.03775

0.01448

2.78898

0.30613

-0.05225

6.95327

0.11951

1.24949

-0.00201

0.00013

0.00398

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1059.96362

1.91846

1172.57424

1260.25571

993.41004

374.13317

1742.84272

91.89137

1195.76331

906.65982

2052.21955

259501.89406

1049.87861

1010.94433

28702.87075

121629.64594

1063.16366

23086.72720

126595.94824

2348.76076

FinalConcentration

187.44503

122.10978

241.08268

8889.02268

529.98181

0.95923

586.28712

630.12785

496.70502

187.06659

871.42136

45.94569

597.88165

453.32991

1026.10977

129750.94703

524.93930

505.47217

14351.43537

60814.82297

531.58183

11543.36360

63297.97412

1174.38038

Meas Value

93.72251

61.05489

120.54134

4444.51134

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:31:57-05:00

Type Sample

VialNumber 3106

Sample Name 160-34268-A-20-C MS

Data File Name 094SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

85.7

96.9

90.3

91.7

85.2

Lower Limit

80

80

80

80

%Recovery

86.9

111.6

107.2

93.0

88.71975268

10261934

5601364

12058374

4043351

5176126

8.20

0.71

7.56

0.48

6.42

Reference CPS

8063485

367725

10073032

245998

%RSD

6.88

1.20

6.02

3.34

6.781752516

8789548

5426751

10883168

3708209

4410612

3

2

3

2

3

CPS

7003754

410215

10800959

228881

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

203.90642

1135.29232

1035.76248

1151.46403

1105.80176

5.53435

0.11987

602.57601

0.01951

0.01827

-0.08543

2796.09830

48.85365

101.77071

16.09453

82.76214

1040.35943

200.89612

998.53921

992.85492

228.33088

0.44613

66.94306

1.91846

467.05488

0.00260

0.06921

0.10090

101.95321

567.64616

517.88124

575.73201

552.90088

2.76718

0.05994

301.28801

0.00976

0.00913

-0.04271

1398.04915

24.42682

50.88536

8.04726

41.38107

520.17971

100.44806

499.26960

496.42746

114.16544

0.22307

33.47153

0.95923

233.52744

0.00130

0.03460

0.05045

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1030.60476

1.75833

1206.49558

1258.28602

1011.69412

396.32910

1458.31494

86.04203

1087.76187

848.88137

1837.24466

237890.46395

1043.45819

1008.02440

23752.60174

105099.79475

937.85190

19546.34288

47363.87903

1867.02881

FinalConcentration

171.58501

116.30113

222.77195

8350.62308

515.30238

0.87916

603.24779

629.14301

505.84706

198.16455

729.15747

43.02102

543.88093

424.44069

918.62233

118945.23198

521.72909

504.01220

11876.30087

52549.89738

468.92595

9773.17144

23681.93952

933.51441

Meas Value

85.79251

58.15057

111.38597

4175.31154

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:38:27-05:00

Type Sample

VialNumber 3107

Sample Name 160-34268-A-20-D MSD

Data File Name 095SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 1:42 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.8

97.6

95.0

92.3

90.8

Lower Limit

80

80

80

80

%Recovery

90.5

119.0

119.9

95.1

93.91975268

10261934

5601364

12058374

4043351

5176126

1.46

0.89

1.00

0.80

0.58

Reference CPS

8063485

367725

10073032

245998

%RSD

0.44

0.61

1.18

2.80

0.751855210

9318396

5466981

11458969

3733345

4699649

3

2

3

2

3

CPS

7300571

437696

12078560

233875

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

190.72494

1065.35869

1043.55629

1064.62173

1013.75676

4.62250

0.13060

631.73105

0.01906

0.05262

-0.13267

3058.43073

45.11174

93.13588

14.32439

76.08710

986.61862

190.64632

941.98807

935.31510

229.11591

0.33076

47.40468

1.75833

442.02591

-0.00155

0.06593

0.07968

95.36247

532.67935

521.77815

532.31087

506.87838

2.31125

0.06530

315.86553

0.00953

0.02631

-0.06633

1529.21536

22.55587

46.56794

7.16220

38.04355

493.30931

95.32316

470.99403

467.65755

114.55796

0.16538

23.70234

0.87916

221.01295

-0.00077

0.03296

0.03984

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

181.07217

1.33704

201.25094

608.96528

254.40420

124.65279

454.37975

75.27804

652.65092

294.90202

943.47494

302940.83118

82.33791

139.59724

15871.59170

31815.82100

1869.26279

10177.17499

32934.51577

1544.00281

FinalConcentration

131.43685

24.91841

1927.03446

1345.09463

90.53609

0.66852

100.62547

304.48264

127.20210

62.32640

227.18988

37.63902

326.32546

147.45101

471.73747

151470.41559

41.16895

69.79862

7935.79585

15907.91050

934.63139

5088.58750

16467.25789

772.00140

Meas Value

65.71843

12.45920

963.51723

672.54732

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:44:59-05:00

Type Sample

VialNumber 3108

Sample Name 160-34268-B-20-A PDS

Data File Name 096SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 1:49 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.6

97.4

97.3

93.1

92.8

Lower Limit

80

80

80

80

%Recovery

92.1

108.1

113.1

91.9

96.31975268

10261934

5601364

12058374

4043351

5176126

0.83

2.39

1.49

2.57

1.65

Reference CPS

8063485

367725

10073032

245998

%RSD

1.68

2.47

2.08

2.49

0.971902509

9606543

5453432

11726998

3763017

4805996

3

2

3

2

3

CPS

7429832

397334

11394760

225989

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

41.80131

150.59047

4.10073

103.41178

42.73507

3.04041

0.12692

117.81429

0.00723

0.01438

-0.11766

1492.56398

42.18434

96.46474

14.11942

68.10181

225.45998

39.53823

9.98010

66.62112

103.97810

0.16502

63.57470

1.33704

106.04609

0.00366

0.01201

0.04631

20.90065

75.29523

2.05037

51.70589

21.36754

1.52020

0.06346

58.90715

0.00361

0.00719

-0.05883

746.28199

21.09217

48.23237

7.05971

34.05090

112.72999

19.76912

4.99005

33.31056

51.98905

0.08251

31.78735

0.66852

53.02304

0.00183

0.00601

0.02316

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

93.67331

2.32701

325.17972

333.45391

120.37498

34.35645

779.14941

196.88017

654.81340

76.77044

2170.49685

198605.05040

285.64194

114.06006

35230.02134

40750.82968

884.59854

10225.45028

99335.89563

1664.12053

FinalConcentration

42.76873

9.93119

85.06542

1647.35074

46.83666

1.16350

162.58986

166.72696

60.18749

17.17822

389.57471

98.44008

327.40670

38.38522

1085.24843

99302.52520

142.82097

57.03003

17615.01067

20375.41484

442.29927

5112.72514

49667.94782

832.06027

Meas Value

21.38436

4.96560

42.53271

823.67537

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:51:36-05:00

Type Sample

VialNumber 3109

Sample Name 160-34280-B-1-A

Data File Name 097SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 1:56 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.8

100.0

100.9

93.9

94.3

Lower Limit

80

80

80

80

%Recovery

95.9

105.8

110.6

94.5

97.71975268

10261934

5601364

12058374

4043351

5176126

2.13

0.96

1.12

0.54

1.13

Reference CPS

8063485

367725

10073032

245998

%RSD

1.29

0.79

1.05

1.66

0.471928878

9833880

5599971

12161044

3795121

4882969

3

2

3

2

3

CPS

7731149

389173

11141262

232397

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.76623

240.75638

2.73013

70.80858

458.83526

2.79829

0.01578

4.26177

0.00400

0.01506

-0.13267

2567.35243

60.20861

172.47505

26.21675

124.53578

38.21454

4.04908

18.27378

22.20168

2.56168

0.10719

39.92469

2.32701

17.28713

-0.00352

0.02536

0.10745

1.38311

120.37819

1.36506

35.40429

229.41763

1.39915

0.00789

2.13088

0.00200

0.00753

-0.06633

1283.67622

30.10430

86.23752

13.10837

62.26789

19.10727

2.02454

9.13689

11.10084

1.28084

0.05359

19.96234

1.16350

8.64356

-0.00176

0.01268

0.05373

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

55.38279

1.26075

489.42157

341.55000

183.59114

45.51865

577.05302

117.93033

870.46724

84.53581

2860.23980

253065.51102

261.08118

109.59264

16505.19789

40655.87315

342.16507

13799.51228

63014.62684

1239.88858

FinalConcentration

32.56434

16.97797

87.51800

695.64461

27.69140

0.63038

244.71079

170.77500

91.79557

22.75932

288.52651

58.96517

435.23362

42.26790

1430.11990

126532.75551

130.54059

54.79632

8252.59894

20327.93657

171.08254

6899.75614

31507.31342

619.94429

Meas Value

16.28217

8.48898

43.75900

347.82230

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T01:58:14-05:00

Type Sample

VialNumber 3110

Sample Name 160-34280-B-2-A

Data File Name 098SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.0

97.6

97.5

92.4

93.2

Lower Limit

80

80

80

80

%Recovery

94.8

102.4

106.5

94.7

97.21975268

10261934

5601364

12058374

4043351

5176126

0.34

4.52

1.84

3.37

0.56

Reference CPS

8063485

367725

10073032

245998

%RSD

1.15

4.09

1.21

4.65

0.921920103

9542425

5466573

11760778

3736789

4823714

3

2

3

2

3

CPS

7640866

376718

10731359

232919

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.70154

198.46779

3.78209

113.46051

206.39459

2.06494

0.01173

1.89590

0.00570

0.01497

-0.14268

3098.14530

62.98997

229.68666

51.93306

280.35222

80.36356

15.37326

8.42721

22.68127

3.57479

0.30213

76.26733

1.26075

8.74539

0.00465

0.01659

0.07968

1.35077

99.23389

1.89104

56.73026

103.19730

1.03247

0.00586

0.94795

0.00285

0.00748

-0.07134

1549.07265

31.49498

114.84333

25.96653

140.17611

40.18178

7.68663

4.21361

11.34063

1.78739

0.15106

38.13366

0.63038

4.37270

0.00233

0.00830

0.03984

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

118.8

100.7

117.2

79.2

116.2

113.7

114.3

116.6

117.5

106.6

110.3

116.1

115.3

125.4

120.6

115.8

110.6

104.3

112.6

113.4

107.3

%Recovery

101.6

103.5

96.0

115.1

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.93936

25.16578

5.86149

0.79216

23.24138

11.37456

5.71692

5.82750

5.87493

10.65561

11.03099

2.32265

57.67018

2.50761

6.03206

57.90630

55.32306

104.25984

112.63698

113.43278

5.36690

Meas Value

5.07867

0.51741

95.99827

57.55229

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:04:53-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 099LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.4

96.3

92.9

95.8

92.9

Lower Limit

80

80

80

80

%Recovery

94.9

93.5

93.0

92.6

92.61975268

10261934

5601364

12058374

4043351

5176126

7.22

11.28

7.33

8.96

6.68

Reference CPS

8063485

367725

10073032

245998

%RSD

5.34

8.83

8.60

4.83

5.561829331

9688699

5395331

11197652

3874523

4810003

3

2

3

2

3

CPS

7650250

343664

9369483

227737

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

107.0

110.4

124.4

113.7

115.6

113.6

95.1

115.2

109.5

113.5

107.7

111.7

120.2

119.4

120.0

112.3

110.4

108.4

103.7

109.9

109.7

110.5

116.7

117.2

115.1

121.8

116.7

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.14000

3.31230

24.87301

2.27368

1.15646

11.36165

9.50661

5.75776

10.94819

1.13465

5.38673

2.23415

2.40462

11.94117

2.40071

2.24558

11.04184

2.16883

0.51860

2.19866

5.48393

11.05284

1.16700

5.86149

11.51493

12.17742

0.58370

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 2:10 AM on:6/18/2019Page 557 of 1394



Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

109.7

108.9

98.9

110.3

106.2

106.3

114.2

98.3

111.2

103.8

105.3

106.1

107.1

112.3

107.4

104.9

104.7

104.0

106.8

97.3

97.4

%Recovery

96.0

97.8

97.2

104.8

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

109.74246

54.44833

49.45473

110.32264

106.19257

106.28830

57.09956

98.31432

111.18827

103.76012

105.28170

106.12651

2678.12158

112.33627

107.43115

2623.28797

2618.43546

2601.00383

2670.45152

2431.75762

97.39122

Meas Value

95.95586

97.76260

194.30103

2620.22418

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:11:37-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 100_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.8

100.7

99.6

96.4

97.4

Lower Limit

80

80

80

80

%Recovery

97.7

93.6

98.6

94.3

99.81975268

10261934

5601364

12058374

4043351

5176126

0.53

0.30

0.54

1.13

0.41

Reference CPS

8063485

367725

10073032

245998

%RSD

0.68

0.15

0.36

0.38

1.031971225

10242893

5640686

12005275

3897210

5041170

3

2

3

2

3

CPS

7878006

344155

9929407

231974

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

93.1

97.9

106.6

96.1

95.2

104.4

101.6

103.1

97.7

104.0

95.7

97.7

103.8

104.2

104.7

103.0

99.5

96.4

95.9

97.9

99.1

102.6

103.6

98.9

106.7

108.0

108.0

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

18.62104

97.94448

106.62262

96.07200

95.16946

104.44570

101.56920

103.12963

97.74075

10.40212

95.71521

97.70338

103.80032

104.17808

104.71520

102.95380

99.45674

19.28604

95.89690

97.91192

49.54120

102.64153

103.60864

49.45473

106.73101

107.96716

10.79877

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00503

0.17466

-0.44881

0.00789

-0.00438

0.31125

0.00054

0.00047

0.05552

-0.00214

0.00617

0.42362

-0.00064

-0.00029

0.17335

0.14460

-2.50955

-0.49126

-3.20103

0.02467

Meas Value

-0.14662

0.00528

5.60126

-0.15895

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:18:17-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 101_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.2

99.5

95.1

96.3

94.0

Lower Limit

80

80

80

80

%Recovery

95.3

99.5

93.4

99.0

92.91975268

10261934

5601364

12058374

4043351

5176126

8.50

0.76

8.71

0.60

8.23

Reference CPS

8063485

367725

10073032

245998

%RSD

8.34

2.24

8.60

2.92

8.871835991

9670642

5571241

11467065

3894067

4867008

3

2

3

2

3

CPS

7681428

365805

9408423

243500

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l
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ug/l
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0.01335
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0.00172
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0.00856
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0.00402

0.56239

-0.00129

0.00039

0.00028

-0.00011

-0.00029

-0.00050

0.00578

0.00777

0.05306

-0.01179

-0.05320

0.00642

0.17466

0.53727

-0.00011

0.00194

0.00184

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185
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197
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139

140

141

146

147
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125
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Tl

Pb
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Th

U

Hf
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W

Re
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

59.37686

1.68085

336.78664

423.67908

130.03398

32.29873

1345.34292

112.90763

481.50141

86.86877

5015.57273

204815.63892

175.24769

73.46909

34887.33662

52496.07081

628.03346

13733.30050

179031.80373

1086.77859

FinalConcentration

51.13121

11.29216

58.08925

771.41720

29.68843

0.84043

168.39332

211.83954

65.01699

16.14936

672.67146

56.45381

240.75071

43.43438

2507.78636

102407.81946

87.62385

36.73454

17443.66831

26248.03541

314.01673

6866.65025

89515.90187

543.38930

Meas Value

25.56561

5.64608

29.04463

385.70860

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:25:03-05:00

Type Sample

VialNumber 3111

Sample Name 160-34280-B-3-A

Data File Name 102SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 2:29 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.3

96.6

95.9

90.7

89.8

Lower Limit

80

80

80

80

%Recovery

93.9

105.7

107.6

89.9

93.81975268

10261934

5601364

12058374

4043351

5176126

0.54

0.82

0.41

1.04

0.18

Reference CPS

8063485

367725

10073032

245998

%RSD

1.21

1.25

0.46

1.56

1.131852673

9368465

5411646

11568535

3666016

4650059

3

2

3

2

3

CPS

7572751

388867

10835415

221231

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.76871

171.84994

2.19901

78.16416

230.46374

2.23228

0.05706

0.31345

0.00823

0.01886

0.09183

7166.42074

52.13195

148.68128

26.80523

137.05919

44.11186

2.26942

4.67751

20.74857

2.02887

0.08761

60.93887

1.68085

7.47006

0.00320

0.01546

0.11360

0.88436

85.92497

1.09950

39.08208

115.23187

1.11614

0.02853

0.15672

0.00411

0.00943

0.04592

3583.21037

26.06598

74.34064

13.40262

68.52959

22.05593

1.13471

2.33875

10.37428

1.01444

0.04380

30.46944

0.84043

3.73503

0.00160

0.00773

0.05680

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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TuneStep

Page 1 of 1 Printed at: 2:29 AM on:6/18/2019Page 560 of 1394



Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

74.72610

1.71024

131.55780

205.06852

26.58529

17.25738

481.53617

53.18464

529.24199

128.15420

927.54611

291590.51880

34.06016

46.31115

16732.41914

40097.65934

477.30151

8557.32389

37475.16433

1297.80818

FinalConcentration

48.39023

16.97855

59.79168

468.59023

37.36305

0.85512

65.77890

102.53426

13.29265

8.62869

240.76809

26.59232

264.62099

64.07710

463.77306

145795.25940

17.03008

23.15557

8366.20957

20048.82967

238.65076

4278.66195

18737.58216

648.90409

Meas Value

24.19512

8.48927

29.89584

234.29511

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:31:41-05:00

Type Sample

VialNumber 3112

Sample Name 160-34280-B-4-A

Data File Name 103SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.6

98.7

95.0

94.0

91.1

Lower Limit

80

80

80

80

%Recovery

94.1

109.5

109.5

94.0

95.21975268

10261934

5601364

12058374

4043351

5176126

2.73

1.71

2.25

2.44

2.93

Reference CPS

8063485

367725

10073032

245998

%RSD

1.22

1.53

2.34

3.00

1.151880077

9397428

5526744

11460383

3801100

4717797

3

2

3

2

3

CPS

7591144

402501

11032058

231214

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.68992

84.00082

2.82708

72.60984

16.89784

3.38044

0.03318

0.28580

0.00332

0.01967

-0.04820

2253.79281

59.98232

161.43606

24.52194

103.74702

27.24421

0.46874

0.23171

27.03656

3.28358

0.62225

34.36372

1.71024

6.42809

0.00120

0.00338

0.02724

0.34496

42.00041

1.41354

36.30492

8.44892

1.69022

0.01659

0.14290

0.00166

0.00984

-0.02410

1126.89641

29.99116

80.71803

12.26097

51.87351

13.62210

0.23437

0.11585

13.51828

1.64179

0.31112

17.18186

0.85512

3.21404

0.00060

0.00169

0.01362

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

67.14711

1.48010

114.91231

184.97819

23.30962

19.45321

583.48286

60.67361

482.50387

112.26837

1017.67191

269380.65089

30.59952

40.41627

13285.21734

29125.76964

332.74107

6171.01909

79331.27611

1053.52832

FinalConcentration

40.92058

15.80344

52.29167

310.77794

33.57355

0.74005

57.45616

92.48910

11.65481

9.72660

291.74143

30.33680

241.25194

56.13419

508.83595

134690.32544

15.29976

20.20814

6642.60867

14562.88482

166.37054

3085.50954

39665.63805

526.76416

Meas Value

20.46029

7.90172

26.14583

155.38897

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:38:16-05:00

Type Sample

VialNumber 3201

Sample Name 160-34280-B-5-A

Data File Name 104SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 2:43 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.6

99.1

96.2

93.8

92.1

Lower Limit

80

80

80

80

%Recovery

96.4

117.1

117.7

94.7

97.51975268

10261934

5601364

12058374

4043351

5176126

3.42

0.55

2.98

1.45

3.93

Reference CPS

8063485

367725

10073032

245998

%RSD

2.18

1.68

2.82

1.32

2.291926769

9608691

5553152

11597375

3793794

4767195

3

2

3

2

3

CPS

7772775

430631

11854059

233050

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.53567

76.56935

2.46384

55.29003

18.56660

3.05099

0.04887

0.04404

0.00316

0.01488

-0.06251

871.97096

41.59826

98.98746

14.54777

66.91796

23.25952

0.36099

0.09678

26.02146

3.19053

0.27013

28.63382

1.48010

6.67960

-0.00203

0.00389

0.04894

0.26784

38.28468

1.23192

27.64501

9.28330

1.52549

0.02443

0.02202

0.00158

0.00744

-0.03125

435.98548

20.79913

49.49373

7.27389

33.45898

11.62976

0.18050

0.04839

13.01073

1.59526

0.13507

14.31691

0.74005

3.33980

-0.00101

0.00195

0.02447

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

218.17517

1.30440

288.13540

492.82004

387.07669

66.58365

656.10243

889.76926

412.14640

58.29481

2534.81015

156881.32262

1001.21230

229.43766

17916.43709

35144.68181

929.48339

8827.38312

76407.74334

1206.99523

FinalConcentration

47.65512

10.97707

44.33031

520.87605

109.08759

0.65220

144.06770

246.41002

193.53834

33.29182

328.05121

444.88463

206.07320

29.14741

1267.40508

78440.66131

500.60615

114.71883

8958.21855

17572.34090

464.74170

4413.69156

38203.87167

603.49761

Meas Value

23.82756

5.48854

22.16515

260.43802

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:44:52-05:00

Type Sample

VialNumber 3202

Sample Name 160-34280-B-6-A

Data File Name 105SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 2:49 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

86.5

103.2

93.9

93.8

84.4

Lower Limit

80

80

80

80

%Recovery

88.5

110.2

106.0

93.8

88.91975268

10261934

5601364

12058374

4043351

5176126

6.36

0.96

6.85

0.61

6.92

Reference CPS

8063485

367725

10073032

245998

%RSD

7.48

0.55

4.91

1.28

5.361755905

8874143

5782360

11319319

3791959

4366921

3

2

3

2

3

CPS

7135236

405159

10672399

230822

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

8.91910

1107.63470

1.93996

66.13039

1896.26445

3.75198

0.03531

-0.17611

0.03130

0.04694

0.01947

3671.99459

54.63976

150.21565

26.26561

140.34473

59.63369

2.67127

58.48556

22.89453

3.81843

0.12495

36.64090

1.30440

83.70100

0.00064

0.10967

0.47576

4.45955

553.81735

0.96998

33.06520

948.13222

1.87599

0.01765

-0.08805

0.01565

0.02347

0.00973

1835.99729

27.31988

75.10783

13.13280

70.17237

29.81685

1.33564

29.24278

11.44727

1.90922

0.06248

18.32045

0.65220

41.85050

0.00032

0.05483

0.23788

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

405.63750

2.15161

472.32920

942.42640

567.63212

141.06991

807.25084

1284.09138

1278.08136

95.68747

3383.17476

274620.58537

1009.87142

332.37755

23849.43829

49081.23045

1054.41321

12650.02680

62783.69410

1912.00901

FinalConcentration

64.70537

18.55424

68.67964

533.75761

202.81875

1.07580

236.16460

471.21320

283.81606

70.53496

403.62542

642.04569

639.04068

47.84374

1691.58738

137310.29268

504.93571

166.18877

11924.71915

24540.61523

527.20660

6325.01340

31391.84705

956.00451

Meas Value

32.35268

9.27712

34.33982

266.87880

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:51:29-05:00

Type Sample

VialNumber 3203

Sample Name 160-34280-B-7-A

Data File Name 106SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 2:56 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.9

104.0

103.7

91.4

90.8

Lower Limit

80

80

80

80

%Recovery

93.6

113.5

115.3

94.3

95.11975268

10261934

5601364

12058374

4043351

5176126

1.30

2.07

0.85

0.13

1.28

Reference CPS

8063485

367725

10073032

245998

%RSD

0.25

0.60

0.88

1.84

1.071878889

9434363

5822840

12504467

3694079

4702301

3

2

3

2

3

CPS

7547938

417534

11609642

232049

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

9.33692

950.25862

3.24081

113.20607

3074.86537

6.45086

0.01725

0.04800

0.03815

0.02661

-0.04686

5638.18076

89.62440

280.62848

53.58554

294.36484

128.38391

10.96945

60.00365

24.79640

5.87644

0.07073

68.28436

2.15161

27.59258

0.00009

0.11969

0.70138

4.66846

475.12931

1.62040

56.60303

1537.43268

3.22543

0.00862

0.02400

0.01908

0.01331

-0.02343

2819.09038

44.81220

140.31424

26.79277

147.18242

64.19196

5.48472

30.00182

12.39820

2.93822

0.03537

34.14218

1.07580

13.79629

0.00005

0.05985

0.35069

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

149.54077

1.76959

754.79972

546.87420

198.27936

47.37665

1096.69722

387.25408

790.13727

94.26832

1913.02893

213429.42972

928.87533

199.72281

25963.92859

47779.93684

746.10947

7563.92102

79321.87558

1078.99478

FinalConcentration

81.97674

16.04402

35.97586

775.28521

74.77038

0.88480

377.39986

273.43710

99.13968

23.68833

548.34861

193.62704

395.06864

47.13416

956.51447

106714.71486

464.43766

99.86140

12981.96430

23889.96842

373.05473

3781.96051

39660.93779

539.49739

Meas Value

40.98837

8.02201

17.98793

387.64261

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T02:58:03-05:00

Type Sample

VialNumber 3204

Sample Name 160-34280-B-8-A

Data File Name 107SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 3:02 AM on:6/18/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.0

99.6

100.0

92.6

93.0

Lower Limit

80

80

80

80

%Recovery

96.3

117.0

122.3

92.6

97.51975268

10261934

5601364

12058374

4043351

5176126

1.22

0.37

1.27

0.18

0.96

Reference CPS

8063485

367725

10073032

245998

%RSD

0.61

0.72

1.34

0.47

0.451925148

9748580

5579035

12054449

3744582

4813624

3

2

3

2

3

CPS

7769059

430178

12319496

227674

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.22519

440.80915

2.76069

74.12548

1023.37614

3.91917

0.02068

-0.33089

0.01076

0.01739

-0.10481

6345.38776

58.51434

161.37088

27.86537

138.14717

44.89050

3.88330

18.25504

23.17377

3.48734

0.16149

34.62170

1.76959

47.21090

-0.00214

0.05335

0.23630

1.61260

220.40457

1.38034

37.06274

511.68807

1.95958

0.01034

-0.16545

0.00538

0.00870

-0.05240

3172.69388

29.25717

80.68544

13.93268

69.07359

22.44525

1.94165

9.12752

11.58689

1.74367

0.08075

17.31085

0.88480

23.60545

-0.00107

0.02668

0.11815

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

95.46537

2.78338

250.68035

417.49284

130.43252

32.66683

856.66990

138.36316

472.27392

115.91965

3058.78624

265615.95875

145.51171

107.21715

41816.10478

57440.61320

1012.76900

12118.96804

98580.81069

2197.06014

FinalConcentration

60.76279

13.34182

52.41171

3012.52912

47.73269

1.39169

125.34018

208.74642

65.21626

16.33341

428.33495

69.18158

236.13696

57.95982

1529.39312

132807.97937

72.75586

53.60858

20908.05239

28720.30660

506.38450

6059.48402

49290.40534

1098.53007

Meas Value

30.38140

6.67091

26.20585

1506.26456

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:04:38-05:00

Type Sample

VialNumber 3205

Sample Name 160-34280-B-9-A

Data File Name 108SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 3:09 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.1

97.5

96.7

91.6

90.4

Lower Limit

80

80

80

80

%Recovery

94.9

108.3

112.3

91.6

96.11975268

10261934

5601364

12058374

4043351

5176126

0.69

5.20

0.17

4.40

0.19

Reference CPS

8063485

367725

10073032

245998

%RSD

0.37

4.15

0.28

4.36

0.951898406

9554113

5459980

11657651

3704005

4679182

3

2

3

2

3

CPS

7655359

398284

11310669

225230

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.09499

112.51739

2.22954

78.25500

123.76848

3.39247

0.01741

-0.50120

0.00661

0.01160

-0.17462

3783.03210

80.19076

201.59828

31.63661

144.20490

40.23896

1.11822

6.10357

24.03838

2.33846

0.27976

41.45205

2.78338

5.00808

0.00032

0.00701

0.08501

0.54750

56.25870

1.11477

39.12750

61.88424

1.69624

0.00870

-0.25060

0.00331

0.00580

-0.08731

1891.51605

40.09538

100.79914

15.81831

72.10245

20.11948

0.55911

3.05179

12.01919

1.16923

0.13988

20.72603

1.39169

2.50404

0.00016

0.00350

0.04250

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

51.23845

1.30870

308.28137

206.09258

37.76015

25.20821

568.44900

100.72915

373.62073

77.60644

2059.69392

191636.38398

41.66786

31.40752

21220.18697

40856.98029

647.12382

10241.08518

85603.06561

947.80710

FinalConcentration

43.40912

9.94434

41.92876

452.07620

25.61922

0.65435

154.14068

103.04629

18.88008

12.60410

284.22450

50.36458

186.81036

38.80322

1029.84696

95818.19199

20.83393

15.70376

10610.09348

20428.49015

323.56191

5120.54259

42801.53280

473.90355

Meas Value

21.70456

4.97217

20.96438

226.03810

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:11:14-05:00

Type Sample

VialNumber 3206

Sample Name 160-34280-B-10-A

Data File Name 109SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 3:16 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.3

98.1

97.5

92.1

91.5

Lower Limit

80

80

80

80

%Recovery

96.0

106.6

110.4

93.5

97.31975268

10261934

5601364

12058374

4043351

5176126

1.31

0.47

0.95

1.38

0.62

Reference CPS

8063485

367725

10073032

245998

%RSD

1.69

1.34

0.39

0.93

1.471921619

9674896

5492671

11753024

3724559

4734088

3

2

3

2

3

CPS

7739909

392023

11125411

229973

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.88048

83.25422

1.82523

70.17152

63.24524

2.14567

0.01758

-0.80027

0.00625

0.01737

-0.15524

2380.36143

58.07973

155.48226

25.90550

121.52213

34.93199

1.04275

0.87546

22.79989

1.83487

0.11131

45.25443

1.30870

2.46292

0.00487

0.00189

0.07262

0.44024

41.62711

0.91261

35.08576

31.62262

1.07283

0.00879

-0.40013

0.00313

0.00868

-0.07762

1190.18071

29.03986

77.74113

12.95275

60.76106

17.46600

0.52137

0.43773

11.39994

0.91743

0.05566

22.62721

0.65435

1.23146

0.00243

0.00094

0.03631

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209
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197
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147
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105

Tl

Pb

Bi

Th
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W
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

56.48406

1.70545

228.71343

209.93474

48.56909

20.22213

523.65371

103.09146

458.72456

101.70187

1201.88996

232576.10400

60.88824

53.32552

13311.63052

34367.21225

324.78072

6505.44949

53109.41808

932.60160

FinalConcentration

58.67277

17.55609

46.12405

340.95327

28.24203

0.85272

114.35672

104.96737

24.28455

10.11106

261.82686

51.54573

229.36228

50.85094

600.94498

116288.05200

30.44412

26.66276

6655.81526

17183.60612

162.39036

3252.72474

26554.70904

466.30080

Meas Value

29.33639

8.77805

23.06202

170.47663

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:17:52-05:00

Type Sample

VialNumber 3207

Sample Name 160-34280-B-11-A

Data File Name 110SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 3:22 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.6

98.6

92.2

93.2

87.9

Lower Limit

80

80

80

80

%Recovery

90.0

113.2

111.0

93.8

92.71975268

10261934

5601364

12058374

4043351

5176126

6.40

5.62

5.21

4.76

6.64

Reference CPS

8063485

367725

10073032

245998

%RSD

6.60

4.73

4.75

3.04

6.421830191

9198460

5524270

11122150

3769524

4551851

3

2

3

2

3

CPS

7258738

416091

11182081

230840

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.68187

120.12061

2.70670

82.43661

63.81772

2.59061

0.00983

-0.88248

0.00483

0.01697

-0.11051

4223.88474

27.81385

77.36773

13.84282

69.41070

26.30909

0.49401

0.59297

25.41333

2.56663

0.30145

34.85433

1.70545

3.74724

-0.00113

0.00657

0.06655

0.34093

60.06031

1.35335

41.21831

31.90886

1.29530

0.00492

-0.44124

0.00242

0.00848

-0.05525

2111.94237

13.90692

38.68386

6.92141

34.70535

13.15455

0.24701

0.29648

12.70666

1.28332

0.15073

17.42716

0.85272

1.87362

-0.00056

0.00328

0.03327

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165
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115

115

115
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165
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238
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197
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146
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125
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W
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TuneFile
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

87.19702

2.57695

186.68931

257.08585

44.76766

25.85889

599.30140

93.05505

551.11814

118.95831

1526.22583

302834.71003

82.26947

64.93040

25814.79900

43042.31458

706.20758

9674.55061

68073.03780

1409.15966

FinalConcentration

51.34055

15.09138

55.90618

1199.70735

43.59851

1.28848

93.34466

128.54292

22.38383

12.92945

299.65070

46.52752

275.55907

59.47916

763.11291

151417.35501

41.13474

32.46520

12907.39950

21521.15729

353.10379

4837.27530

34036.51890

704.57983

Meas Value

25.67028

7.54569

27.95309

599.85368

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:24:28-05:00

Type Sample

VialNumber 3208

Sample Name 160-34280-B-12-A

Data File Name 111SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 3:29 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.0

99.1

96.8

92.6

91.3

Lower Limit

80

80

80

80

%Recovery

94.8

109.3

112.2

93.5

96.51975268

10261934

5601364

12058374

4043351

5176126

1.85

0.77

1.46

0.92

1.68

Reference CPS

8063485

367725

10073032

245998

%RSD

0.89

1.65

1.22

1.83

1.771905630

9647968

5550243

11676691

3744900

4725700

3

2

3

2

3

CPS

7645537

401943

11303658

229993

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.26579

107.65717

2.80722

85.63783

124.40588

3.48759

0.01037

-0.53757

0.00395

0.01866

-0.18204

3009.69612

80.12440

210.95258

33.50102

144.20530

37.32284

1.03875

5.72964

25.38822

3.10093

0.16336

35.42467

2.57695

7.39127

-0.00082

0.00795

0.06423

0.63290

53.82859

1.40361

42.81891

62.20294

1.74380

0.00518

-0.26878

0.00197

0.00933

-0.09102

1504.84806

40.06220

105.47629

16.75051

72.10265

18.66142

0.51937

2.86482

12.69411

1.55047

0.08168

17.71233

1.28848

3.69564

-0.00041

0.00397

0.03211

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165
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72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107
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121

125

133
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101
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105

Tl

Pb

Bi

Th
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Hf

Ta
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Pt
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Nb
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Pd

2

3

TuneFile
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nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

120.6

98.0

103.4

75.9

117.3

116.2

134.4

111.9

117.5

105.2

109.0

113.9

119.6

122.4

120.5

112.9

106.5

103.6

108.8

105.6

101.8

%Recovery

97.0

99.2

84.9

112.2

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

6.03123

24.50239

5.16768

0.75935

23.46111

11.61838

6.72228

5.59682

5.87727

10.52000

10.90368

2.27817

59.78472

2.44814

6.02290

56.45493

53.27305

103.56684

108.76272

105.60861

5.09083

Meas Value

4.84859

0.49591

84.87620

56.07918

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:31:06-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 112LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.6

97.2

94.0

95.7

95.5

Lower Limit

80

80

80

80

%Recovery

99.7

96.4

97.8

93.6

96.81975268

10261934

5601364

12058374

4043351

5176126

1.11

3.23

1.01

2.37

1.32

Reference CPS

8063485

367725

10073032

245998

%RSD

0.71

1.46

1.86

0.83

0.461912944

10016850

5442401

11329971

3869601

4941866

3

2

3

2

3

CPS

8043306

354626

9847552

230165

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

96.3

102.9

119.3

105.7

109.0

108.0

89.4

95.4

103.0

109.6

100.8

109.6

116.1

115.0

117.9

109.5

106.4

103.4

106.8

101.7

102.4

112.8

112.5

103.4

114.3

120.1

113.7

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.92678

3.08737

23.86602

2.11487

1.09036

10.80192

8.94143

4.77211

10.30115

1.09623

5.04136

2.19291

2.32218

11.49782

2.35857

2.19096

10.63516

2.06819

0.53394

2.03463

5.11875

11.27923

1.12513

5.16768

11.42905

12.00534

0.56845

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

107.4

106.4

97.6

108.6

104.5

105.9

109.1

98.6

109.8

101.9

103.3

105.0

105.1

110.6

106.3

106.0

102.6

104.4

105.1

97.3

97.9

%Recovery

96.5

99.6

95.2

104.1

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

107.44337

53.17902

48.79187

108.62410

104.46662

105.92453

54.53767

98.64886

109.75219

101.91659

103.25425

104.98201

2626.89045

110.64982

106.25913

2650.72021

2564.95289

2610.64146

2627.16484

2433.12879

97.89743

Meas Value

96.52741

99.61428

190.46348

2602.12877

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:37:47-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 113_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.9

96.6

95.8

93.3

93.9

Lower Limit

80

80

80

80

%Recovery

95.8

94.4

97.2

94.5

98.81975268

10261934

5601364

12058374

4043351

5176126

0.36

1.39

0.23

2.16

0.24

Reference CPS

8063485

367725

10073032

245998

%RSD

1.24

0.54

0.65

1.14

0.761951135

9940539

5409879

11549059

3773093

4860309

3

2

3

2

3

CPS

7726434

347030

9787394

232398

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

95.0

98.9

103.8

95.6

94.9

104.5

99.8

101.0

97.6

101.5

98.4

99.1

105.1

105.4

107.3

103.4

99.8

97.7

96.6

99.7

100.1

105.8

104.6

97.6

104.6

106.4

105.7

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.00271

98.94079

103.81675

95.56991

94.89523

104.45763

99.83408

101.00957

97.59743

10.14530

98.43969

99.06464

105.13172

105.41383

107.34772

103.43795

99.76784

19.54012

96.62526

99.70217

50.03915

105.76114

104.61146

48.79187

104.60275

106.42831

10.56787

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00581

0.18225

-0.40581

-0.00458

0.01014

0.30067

-0.00067

0.00015

0.05029

0.00261

0.00350

0.43178

-0.00090

-0.00079

0.37275

0.02018

-2.42892

-1.53613

-4.94255

0.01872

Meas Value

0.01840

0.00255

2.24252

-1.05767

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:44:24-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 114_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 3:49 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.0

98.2

96.5

96.9

96.3

Lower Limit

80

80

80

80

%Recovery

99.1

101.0

98.1

100.1

97.91975268

10261934

5601364

12058374

4043351

5176126

1.26

0.55

0.47

1.10

0.97

Reference CPS

8063485

367725

10073032

245998

%RSD

0.67

2.79

0.63

3.25

2.281932978

10060445

5501215

11636470

3919934

4983540

3

2

3

2

3

CPS

7991109

371515

9878497

246330

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.03029

-0.00918

-0.04446

0.01850

0.00081

0.00842

0.01017

0.19309

0.00114

0.00019

0.43273

-0.00208

0.00001

0.00073

-0.00022

-0.00029

0.00028

-0.00167

-0.00127

-0.00918

-0.02765

0.02849

0.00394

0.18225

0.07242

0.00316

-0.00161

0.00260

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

70.73549

2.06783

224.59136

251.33962

41.51554

22.86384

568.32673

95.55202

497.71691

105.43740

1667.08778

255498.19776

89.23588

65.31597

25587.34468

46561.52035

649.77081

10520.39030

65262.14524

1189.06167

FinalConcentration

49.27753

12.98100

50.74325

907.37803

35.36775

1.03392

112.29568

125.66981

20.75777

11.43192

284.16336

47.77601

248.85846

52.71870

833.54389

127749.09888

44.61794

32.65799

12793.67234

23280.76017

324.88540

5260.19515

32631.07262

594.53084

Meas Value

24.63877

6.49050

25.37162

453.68901

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:51:07-05:00

Type Sample

VialNumber 3209

Sample Name 160-34280-B-13-A

Data File Name 115SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.6

98.2

97.6

92.5

92.6

Lower Limit

80

80

80

80

%Recovery

96.1

109.5

113.5

94.5

98.21975268

10261934

5601364

12058374

4043351

5176126

0.36

0.14

0.92

0.64

0.53

Reference CPS

8063485

367725

10073032

245998

%RSD

0.87

0.34

0.36

1.31

0.271940332

9705741

5502072

11770949

3740064

4794059

3

2

3

2

3

CPS

7745123

402678

11436061

232454

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.90700

93.47726

2.47589

76.31946

58.92368

2.98951

0.08108

-0.16778

0.00601

0.02087

0.08313

2435.16063

64.23058

169.36834

26.40625

114.49583

29.51568

0.95837

3.28240

23.86315

2.24043

0.27428

33.87203

2.06783

4.50201

-0.00403

0.00637

0.06322

0.45350

46.73863

1.23794

38.15973

29.46184

1.49475

0.04054

-0.08389

0.00300

0.01043

0.04156

1217.58031

32.11529

84.68417

13.20313

57.24792

14.75784

0.47919

1.64120

11.93157

1.12021

0.13714

16.93601

1.03392

2.25101

-0.00201

0.00318

0.03161

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

47.21741

1.44840

659.13939

146.44552

451.89222

31.31789

363.04377

50.99845

400.36559

92.57683

669.16168

293041.09995

281.18684

97.69189

12778.46635

37161.53552

143.55637

14519.45138

11691.32800

1273.58051

FinalConcentration

27.83707

20.94963

78.65299

323.95512

23.60871

0.72420

329.56969

73.22276

225.94611

15.65895

181.52188

25.49923

200.18279

46.28842

334.58084

146520.54997

140.59342

48.84594

6389.23318

18580.76776

71.77819

7259.72569

5845.66400

636.79026

Meas Value

13.91854

10.47481

39.32649

161.97756

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T03:57:43-05:00

Type Sample

VialNumber 3210

Sample Name 160-34280-B-14-A

Data File Name 116SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:02 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.5

97.1

96.6

91.1

91.7

Lower Limit

80

80

80

80

%Recovery

92.4

109.1

113.2

94.5

97.81975268

10261934

5601364

12058374

4043351

5176126

0.87

5.79

0.95

4.87

0.49

Reference CPS

8063485

367725

10073032

245998

%RSD

0.18

4.67

0.20

3.86

0.571932296

9599491

5437969

11644067

3684881

4745861

3

2

3

2

3

CPS

7448392

401327

11403877

232513

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.46575

108.84747

3.52808

95.74258

17.56726

2.21902

0.04312

-0.65326

0.00253

0.01265

-0.11183

705.41634

64.14673

205.71691

41.56811

211.77123

57.19146

0.17625

0.03740

22.85140

3.68340

0.61052

105.45582

1.44840

1.98637

-0.00294

0.00580

0.03520

1.23288

54.42374

1.76404

47.87129

8.78363

1.10951

0.02156

-0.32663

0.00126

0.00632

-0.05592

352.70817

32.07336

102.85845

20.78406

105.88562

28.59573

0.08813

0.01870

11.42570

1.84170

0.30526

52.72791

0.72420

0.99319

-0.00147

0.00290

0.01760

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 4:02 AM on:6/18/2019Page 574 of 1394



Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

45.97192

1.61166

478.67801

158.23765

298.62523

21.32968

382.24767

48.05822

453.15923

109.58412

365.51378

322947.26680

114.37894

104.85900

14703.88154

41439.35733

162.98565

16472.95273

12877.18002

1498.01275

FinalConcentration

29.75658

24.29422

82.47204

390.96182

22.98596

0.80583

239.33900

79.11883

149.31262

10.66484

191.12384

24.02911

226.57961

54.79206

182.75689

161473.63340

57.18947

52.42950

7351.94077

20719.67867

81.49282

8236.47636

6438.59001

749.00637

Meas Value

14.87829

12.14711

41.23602

195.48091

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T04:04:21-05:00

Type Sample

VialNumber 3211

Sample Name 160-34280-B-15-A

Data File Name 117SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:09 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.6

92.9

94.2

89.7

89.8

Lower Limit

80

80

80

80

%Recovery

86.3

95.8

102.6

88.1

93.71975268

10261934

5601364

12058374

4043351

5176126

0.44

7.29

1.33

7.15

1.09

Reference CPS

8063485

367725

10073032

245998

%RSD

0.28

6.94

0.95

6.76

0.621851050

9294760

5205486

11362984

3626587

4649680

3

2

3

2

3

CPS

6955069

352180

10330963

216699

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.56904

126.05609

2.41111

76.50601

15.45293

2.29815

0.05333

-0.87933

0.00289

0.01807

-0.11618

822.74987

61.14725

163.36560

33.41275

160.65550

41.49622

0.21930

0.04925

23.67087

3.82310

0.12288

121.06258

1.61166

2.22038

0.00044

0.00772

0.02101

1.28452

63.02804

1.20556

38.25300

7.72646

1.14908

0.02667

-0.43966

0.00145

0.00903

-0.05809

411.37493

30.57363

81.68280

16.70638

80.32775

20.74811

0.10965

0.02462

11.83544

1.91155

0.06144

60.53129

0.80583

1.11019

0.00022

0.00386

0.01050

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

82.89125

1.59782

225.89261

245.30887

38.87211

20.03145

460.97602

92.06606

471.05531

108.20525

1498.79389

261657.25770

65.19194

64.74485

25326.74725

47560.99502

837.65190

9756.37916

61188.01044

1511.19172

FinalConcentration

48.54497

12.63998

47.53461

954.26252

41.44563

0.79891

112.94630

122.65443

19.43606

10.01572

230.48801

46.03303

235.52766

54.10263

749.39695

130828.62885

32.59597

32.37243

12663.37363

23780.49751

418.82595

4878.18958

30594.00522

755.59586

Meas Value

24.27248

6.31999

23.76731

477.13126

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T04:10:57-05:00

Type Sample

VialNumber 3212

Sample Name 160-34280-B-16-A

Data File Name 118SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:15 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.4

95.4

93.5

91.0

88.8

Lower Limit

80

80

80

80

%Recovery

86.9

102.6

108.5

87.1

91.91975268

10261934

5601364

12058374

4043351

5176126

1.11

0.89

1.15

0.39

0.32

Reference CPS

8063485

367725

10073032

245998

%RSD

0.81

0.78

0.43

0.83

1.531815260

9378570

5346080

11276924

3677986

4598167

3

2

3

2

3

CPS

7004463

377241

10929757

214331

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.79043

97.24476

2.44609

77.19722

75.47798

3.45407

0.05409

-0.91075

0.00335

0.01626

-0.16703

2227.40447

58.97601

144.45070

22.31838

98.25399

26.96826

1.58507

2.01603

23.73643

2.07698

0.28740

41.60624

1.59782

3.37812

-0.00943

0.00367

0.07737

0.39522

48.62238

1.22305

38.59861

37.73899

1.72704

0.02705

-0.45537

0.00168

0.00813

-0.08352

1113.70224

29.48800

72.22535

11.15919

49.12700

13.48413

0.79253

1.00801

11.86822

1.03849

0.14370

20.80312

0.79891

1.68906

-0.00472

0.00183

0.03868

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

56.78527

1.55041

110.68433

118.00406

19.02513

15.70839

298.15609

49.43108

364.22148

95.16869

725.74293

210637.58393

24.92997

33.17580

9248.43454

24036.32131

239.16496

5397.70085

30366.82007

1021.25803

FinalConcentration

25.41786

11.91749

23.69503

233.34044

28.39263

0.77521

55.34216

59.00203

9.51256

7.85420

149.07804

24.71554

182.11074

47.58435

362.87147

105318.79196

12.46498

16.58790

4624.21727

12018.16066

119.58248

2698.85043

15183.41003

510.62902

Meas Value

12.70893

5.95874

11.84752

116.67022

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T04:17:32-05:00

Type Sample

VialNumber 3301

Sample Name 160-34280-B-17-A

Data File Name 119SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:22 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.2

96.6

94.2

93.4

90.8

Lower Limit

80

80

80

80

%Recovery

88.7

106.9

112.5

87.5

93.41975268

10261934

5601364

12058374

4043351

5176126

0.44

0.67

1.11

1.39

1.74

Reference CPS

8063485

367725

10073032

245998

%RSD

1.04

0.93

1.69

1.54

0.721844250

9360951

5409579

11362553

3776615

4701457

3

2

3

2

3

CPS

7152468

392925

11333346

215233

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.21094

46.66353

1.63092

55.80061

44.81475

2.71194

0.04588

-0.98550

0.00180

0.00929

-0.15649

811.67530

47.54065

117.51307

15.13465

65.74481

18.72726

0.44639

0.38370

23.55471

1.76836

0.03304

29.94297

1.55041

2.50833

-0.00345

-0.00018

0.03333

0.10547

23.33176

0.81546

27.90031

22.40737

1.35597

0.02294

-0.49275

0.00090

0.00464

-0.07824

405.83765

23.77033

58.75653

7.56732

32.87241

9.36363

0.22319

0.19185

11.77736

0.88418

0.01652

14.97149

0.77521

1.25417

-0.00173

-0.00009

0.01666

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

85.31425

2.29892

214.73758

226.94376

45.97449

28.83435

521.89201

84.63836

542.76817

105.85456

1253.68698

304437.83954

80.28194

55.35137

18041.28103

35496.07034

521.88184

9315.28008

70736.77199

2052.46489

FinalConcentration

38.34142

15.03372

62.81036

1129.86192

42.65712

1.14946

107.36879

113.47188

22.98724

14.41718

260.94601

42.31918

271.38409

52.92728

626.84349

152218.91977

40.14097

27.67569

9020.64052

17748.03517

260.94092

4657.64004

35368.38600

1026.23244

Meas Value

19.17071

7.51686

31.40518

564.93096

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T04:24:11-05:00

Type Sample

VialNumber 3302

Sample Name 160-34280-B-18-A

Data File Name 120SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:29 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.5

96.0

94.2

90.7

90.2

Lower Limit

80

80

80

80

%Recovery

89.5

105.4

108.9

90.3

93.11975268

10261934

5601364

12058374

4043351

5176126

1.13

1.36

1.27

1.11

1.58

Reference CPS

8063485

367725

10073032

245998

%RSD

1.20

0.85

1.47

0.91

1.691839198

9391791

5379244

11364244

3666293

4669387

3

2

3

2

3

CPS

7218283

387616

10966253

222200

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.34106

89.01578

2.46425

92.36852

76.23083

3.74778

0.03436

-1.06218

0.00211

0.02481

-0.17331

1217.97910

76.62255

207.39860

35.89287

168.12748

46.21163

0.45603

1.07436

21.66337

2.90418

0.17325

70.31503

2.29892

3.63698

-0.00332

0.00683

0.06461

0.67053

44.50789

1.23212

46.18426

38.11542

1.87389

0.01718

-0.53109

0.00106

0.01240

-0.08665

608.98955

38.31128

103.69930

17.94644

84.06374

23.10581

0.22802

0.53718

10.83168

1.45209

0.08663

35.15751

1.14946

1.81849

-0.00166

0.00342

0.03231

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.07751

0.00356

0.18094

-0.01313

0.01841

0.19623

-0.60770

1.76644

0.04571

0.87844

17.20485

0.32034

0.15697

0.47497

0.51923

19.63798

FinalConcentration

0.04987

0.00081

-3.60437

5.72719

4.59686

7.63806

9.28365

9.09798

0.03875

0.00178

0.09047

-0.00657

0.00920

0.09811

-0.30385

0.88322

0.02285

0.43922

8.60242

0.16017

0.07849

0.23749

0.25962

9.81899

Meas Value

0.02493

0.00040

-1.80219

2.86360

2.29843

3.81903

4.64183

4.54899

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 078CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431089

Operator CB 7700

Acq Date Time 2019-06-18T04:30:49-05:00

Type Sample

VialNumber 3303

Sample Name MB 160-431089/1-A

Data File Name 121SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:35 AM on:6/18/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

92.3

Lower Limit

80

80

80

80

80

80

80

80

96.4

97.1

94.3

94.6

93.0

93.2

1975268

10261934

5601364

12058374

4043351

5176126

4.76

4.74

4.17

3.84

4.86

Reference CPS

8063485

367725

10073032

245998

5298368

11220195

3767525

4777763

%RSD

2.74

5.48

4.18

6.46

2.72

3

2

3

CPS

7510707

344031

9433938

237202

1918617

9681922

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

93.1

93.6

93.7

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00478

0.01779

-0.21259

-0.12442

0.10186

-0.12368

0.03370

0.00450

0.00840

0.01140

0.04467

-1.30785

0.00013

-0.13345

0.00819

0.11863

0.00116

0.00454

0.00020

-0.00484

0.00506

-0.00422

0.00365

12.71354

-0.05497

-0.01313

-0.47335

0.00238

0.00239

0.00890

-0.10629

-0.06221

0.05093

-0.06184

0.01685

0.00225

0.00420

0.00570

0.02234

-0.65392

0.00007

-0.06672

0.00409

0.05932

0.00058

0.00227

0.00010

-0.00242

0.00253

-0.00211

0.00183

6.35677

-0.02748

-0.00657

-0.23667

0.00119

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1013.28591

0.29649

1024.70137

1031.96625

1045.29993

514.16460

999.85057

0.00818

967.25007

986.38292

1008.82967

10502.12050

1024.52290

1009.59881

10057.12693

10292.78804

1033.66951

9982.73501

9968.73049

956.98944

FinalConcentration

98.08278

99.42887

174.01607

10002.38163

506.64295

0.14824

512.35068

515.98313

522.64997

257.08230

499.92528

0.00409

483.62503

493.19146

504.41483

5251.06025

512.26145

504.79940

5028.56347

5146.39402

516.83476

4991.36751

4984.36524

478.49472

Meas Value

49.04139

49.71443

87.00803

5001.19081

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T04:37:33-05:00

Type Sample

VialNumber 3304

Sample Name LCS 160-431089/2-A

Data File Name 122SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:42 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.7

97.2

95.9

92.2

91.4

Lower Limit

80

80

80

80

%Recovery

89.4

91.7

92.4

93.0

94.71975268

10261934

5601364

12058374

4043351

5176126

11.62

2.97

11.33

3.86

9.40

Reference CPS

8063485

367725

10073032

245998

%RSD

6.31

3.17

10.18

1.45

8.281871422

9714463

5444600

11559086

3729221

4732673

3

2

3

2

3

CPS

7205378

337152

9307156

228789

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

188.95328

983.50522

1056.08685

1000.17334

997.04966

0.45686

0.25998

969.44399

0.02415

0.01375

-0.20260

953.39930

0.02217

0.02564

0.00890

0.02546

957.23938

188.53250

938.07670

956.90100

449.77074

-0.07755

0.00569

0.29649

485.67061

0.00291

0.06524

0.01915

94.47664

491.75261

528.04343

500.08667

498.52483

0.22843

0.12999

484.72200

0.01207

0.00687

-0.10130

476.69965

0.01109

0.01282

0.00445

0.01273

478.61969

94.26625

469.03835

478.45050

224.88537

-0.03877

0.00284

0.14824

242.83530

0.00145

0.03262

0.00957

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

66.89423

7.45283

1980.14756

2350.17232

1829.38509

2293.51029

1208.71145

90.59393

583.20643

1498.98928

2779.96960

138844.43817

596.95961

1104.68806

26590.42404

75110.69465

5458.58451

21619.32041

48906.16361

3637.31179

FinalConcentration

67.18293

1077.34676

772.51344

2377.50198

6.68942

0.74528

198.01476

235.01723

182.93851

229.35103

120.87115

9.05939

58.32064

149.89893

277.99696

13884.44382

59.69596

110.46881

2659.04240

7511.06947

545.85845

2161.93204

4890.61636

363.73118

Meas Value

6.71829

107.73468

77.25134

237.75020

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T04:44:08-05:00

Type Sample

VialNumber 3305

Sample Name LCSSRM 160-431089/3-A

Data File Name 123SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:49 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.5

98.7

93.0

96.1

92.3

Lower Limit

80

80

80

80

%Recovery

89.6

90.1

91.4

88.9

92.81975268

10261934

5601364

12058374

4043351

5176126

1.95

0.76

1.54

0.28

1.66

Reference CPS

8063485

367725

10073032

245998

%RSD

2.42

0.97

2.72

0.41

1.811833841

9488675

5530302

11215403

3884307

4779391

3

2

3

2

3

CPS

7227161

331408

9206915

218631

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1590.23118

1182.98745

4.15000

123.75739

1005.32421

1.54230

-0.13533

30.54795

0.00358

0.01313

-1.00393

2729.04772

251.54038

552.69633

67.52482

241.23413

39.99017

453.32451

2313.54713

1073.09850

480.58884

0.00656

12.55553

7.45283

1198.22720

-0.00209

0.08387

0.03157

159.02312

118.29874

0.41500

12.37574

100.53242

0.15423

-0.01353

3.05479

0.00036

0.00131

-0.10039

272.90477

25.15404

55.26963

6.75248

24.12341

3.99902

45.33245

231.35471

107.30985

48.05888

0.00066

1.25555

0.74528

119.82272

-0.00021

0.00839

0.00316

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

85.53119

2.52683

748.02600

643.26565

152.13172

37.94332

1092.79110

170.96646

1211.68969

69.86225

6658.25461

202275.52715

311.94292

112.60912

58645.25620

38283.21455

909.91137

10158.22587

172316.31303

1358.92650

FinalConcentration

42.63660

9.94515

40.21490

1869.91860

42.76559

1.26342

374.01300

321.63282

76.06586

18.97166

546.39555

85.48323

605.84484

34.93112

3329.12730

101137.76357

155.97146

56.30456

29322.62810

19141.60727

454.95569

5079.11293

86158.15652

679.46325

Meas Value

21.31830

4.97258

20.10745

934.95930

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T04:50:48-05:00

Type Sample

VialNumber 3306

Sample Name 160-34280-B-19-A

Data File Name 124SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 4:55 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.1

96.2

95.5

90.4

89.4

Lower Limit

80

80

80

80

%Recovery

91.5

102.6

105.3

88.1

92.21975268

10261934

5601364

12058374

4043351

5176126

0.40

0.17

2.11

1.39

1.01

Reference CPS

8063485

367725

10073032

245998

%RSD

1.13

1.52

0.37

1.50

1.071821505

9352829

5388057

11519248

3655059

4625292

3

2

3

2

3

CPS

7376435

377189

10608630

216738

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.62074

270.28603

2.05922

73.18497

691.48226

2.43219

0.00913

2.25223

0.00463

0.01566

-0.16266

2695.87153

52.04150

138.15789

23.03067

114.43896

41.99940

4.00043

19.69740

21.15744

2.62802

0.17198

42.81622

2.52683

15.78155

0.00249

0.02735

0.10850

1.81037

135.14302

1.02961

36.59249

345.74113

1.21609

0.00456

1.12612

0.00232

0.00783

-0.08133

1347.93576

26.02075

69.07894

11.51534

57.21948

20.99970

2.00021

9.84870

10.57872

1.31401

0.08599

21.40811

1.26342

7.89078

0.00124

0.01367

0.05425

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120
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120
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120
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120
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80
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80

80
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80
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95.5
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114.7
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101.4

106.9
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109.5
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104.0

94.6
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%Recovery

94.4
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5

25

5

1

20
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5

5

5
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10

2

50

2

5

50

50

100
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5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.73720

23.55091

5.29858

0.95516

22.93407

11.13676

5.73673

5.55103

5.66637

10.14095

10.69039

2.18657

54.74483

2.31801

5.73638

54.49923

52.00380

94.57191

104.80469

104.15571

4.97346

Meas Value

4.71811

0.48381

82.76306

52.82904

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2
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3
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6

6
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63
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T04:57:28-05:00

Type CRI

VialNumber 1101
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DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep
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Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)
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Li (IS)
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Sc (IS)

Ge (IS)
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0.89

Reference CPS

8063485
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3
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m/z

6
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110
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110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

108.1

106.5

97.2

107.4

105.0

105.3

110.6

97.5

109.3

99.9

102.6

104.0

103.7

109.6

105.4

105.3

101.0

102.5

103.9

95.5

96.1

%Recovery

95.2

96.6

93.2

102.6

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

108.09234

53.26468

48.61387

107.39298

104.96299

105.29780

55.31522

97.53989

109.29640

99.90633

102.57946

104.01519

2593.00426

109.64979

105.40888

2633.24520

2524.63926

2563.06117

2596.85891

2388.58652

96.05227

Meas Value

95.16177

96.63899

186.30782

2564.06434

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3
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72

72

72
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72

72

45

45
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45

45

45

45

45

45

ISTD

6

6

6

45

90

93
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63

66
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55
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24

27
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39

44
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m/z

7

9
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Nb
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Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg
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P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:04:10-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 126_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120
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Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit
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80
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95.9

Lower Limit
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4043351
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2

3

2

3

CPS
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3

2

3

2
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Ir (IS)

Ir (IS)

m/z

6
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Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table
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Pb
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ug/l
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ug/l
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102.07329
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424
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0.49
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0.8
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0.7
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ug/l
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00381

0.17904

-0.38574

-0.01538

0.02131

0.50435

0.00017

-0.00014

0.01990

0.00119

0.00456

0.19712

-0.00013

0.00193

0.25645

0.06009

-0.91006

-1.52387

-4.76667

0.01394

Meas Value

-0.04262

0.00572

1.82080

-0.56011

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9
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Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:10:49-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 127_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.0

100.7

98.9

98.0

98.1

Lower Limit

80

80

80

80

%Recovery

97.4

99.4

97.9

100.0

98.41975268

10261934

5601364

12058374

4043351

5176126

0.64

1.38

0.58

1.33

1.13

Reference CPS

8063485

367725

10073032

245998

%RSD

0.07

1.95

0.24

4.00

0.581944349

10258035

5640874

11920200

3960891

5078812

3

2

3

2

3

CPS

7856769

365523

9866295

246009

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634
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ug/l
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-0.01556

-0.02841
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0.00217
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0.00145
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0.00259
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0.00508
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3
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3

3

2

2

2

3

2
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3
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2

2

3

2

2

2
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193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

83.10267

3.26220

825.28976

677.84288

155.48015

39.16745

1088.30906

168.36426

1463.54508

78.34000

6793.81855

206206.91337

335.30702

115.95433

66441.00453

46374.47227

974.69678

11909.99573

193196.39763

1563.62757

FinalConcentration

40.74593

9.86398

30.77130

2104.82934

8.31027

0.32622

82.52898

67.78429

15.54801

3.91675

108.83091

16.83643

146.35451

7.83400

679.38186

20620.69134

33.53070

11.59543

6644.10045

4637.44723

97.46968

1190.99957

19319.63976

156.36276

Meas Value

4.07459

0.98640

3.07713

210.48293

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:17:32-05:00

Type Sample

VialNumber 3307

Sample Name 160-34280-B-19-A SD

Data File Name 128SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:22 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.1

99.4

98.1

95.8

94.5

Lower Limit

80

80

80

80

%Recovery

95.8

95.6

98.8

92.6

96.51975268

10261934

5601364

12058374

4043351

5176126

0.27

3.98

0.71

3.83

1.25

Reference CPS

8063485

367725

10073032

245998

%RSD

0.70

5.50

0.31

5.82

0.521906137

9865757

5570451

11826749

3873258

4892247

3

2

3

2

3

CPS

7725063

351711

9955588

227852

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.21032

280.92013

1.72853

68.39594

660.87928

2.85446

0.11462

-1.79557

0.00570

0.04145

0.00463

2756.07533

52.40475

144.95287

23.04073

114.81783

40.48185

3.90210

19.78607

21.27547

2.21815

0.26225

43.57410

3.26220

13.08759

0.00829

0.01163

0.10443

0.22103

28.09201

0.17285

6.83959

66.08793

0.28545

0.01146

-0.17956

0.00057

0.00414

0.00046

275.60753

5.24048

14.49529

2.30407

11.48178

4.04819

0.39021

1.97861

2.12755

0.22182

0.02622

4.35741

0.32622

1.30876

0.00083

0.00116

0.01044

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1069.39019

3.69418

1307.55192

1385.22921

1089.38327

471.58299

2113.14891

140.31377

1668.64414

911.08515

3537.48175

234626.57902

1196.28763

1049.59734

52242.43036

140427.13607

1835.79380

28028.94019

132387.83327

3099.42652

FinalConcentration

205.53894

113.09327

235.05906

10502.93786

534.69510

1.84709

653.77596

692.61461

544.69163

235.79150

1056.57446

70.15689

834.32207

455.54258

1768.74087

117313.28951

598.14381

524.79867

26121.21518

70213.56804

917.89690

14014.47009

66193.91664

1549.71326

Meas Value

102.76947

56.54664

117.52953

5251.46893

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:24:14-05:00

Type Sample

VialNumber 3308

Sample Name 160-34280-A-19-C MS

Data File Name 129SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:28 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

86.6

94.4

91.2

87.6

86.5

Lower Limit

80

80

80

80

%Recovery

84.8

103.3

103.2

90.9

90.51975268

10261934

5601364

12058374

4043351

5176126

4.59

2.79

4.51

2.60

3.51

Reference CPS

8063485

367725

10073032

245998

%RSD

1.71

1.97

2.49

2.79

3.321786700

8888375

5289170

11002956

3543620

4475428

3

2

3

2

3

CPS

6836796

379847

10391347

223622

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

188.09951

1195.38409

1018.27916

1068.63323

1659.25853

5.85404

0.25895

609.63505

0.02147

0.02914

-0.07382

4344.14512

74.72127

174.82460

27.60988

124.22336

991.46551

192.18652

959.88010

937.22612

211.32170

0.45354

52.83854

3.69418

464.50260

-0.00029

0.08033

0.12195

94.04975

597.69205

509.13958

534.31661

829.62926

2.92702

0.12947

304.81753

0.01074

0.01457

-0.03691

2172.07256

37.36064

87.41230

13.80494

62.11168

495.73275

96.09326

479.94005

468.61306

105.66085

0.22677

26.41927

1.84709

232.25130

-0.00014

0.04016

0.06097

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1051.33597

3.68066

1260.80157

1421.03583

1161.17690

445.59535

2033.14070

170.72684

1639.91990

893.43902

3656.40177

197973.11365

1321.50297

1071.40374

52102.33079

128807.36851

1850.12689

25104.63727

125692.97232

2953.58942

FinalConcentration

193.18096

110.21162

229.21096

10231.80604

525.66798

1.84033

630.40079

710.51791

580.58845

222.79767

1016.57035

85.36342

819.95995

446.71951

1828.20089

98986.55682

660.75148

535.70187

26051.16540

64403.68426

925.06344

12552.31863

62846.48616

1476.79471

Meas Value

96.59048

55.10581

114.60548

5115.90302

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:30:45-05:00

Type Sample

VialNumber 3309

Sample Name 160-34280-A-19-D MSD

Data File Name 130SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:35 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

88.7

95.8

90.9

90.0

86.4

Lower Limit

80

80

80

80

%Recovery

84.3

102.4

103.5

91.0

91.81975268

10261934

5601364

12058374

4043351

5176126

3.20

1.69

2.92

0.54

2.28

Reference CPS

8063485

367725

10073032

245998

%RSD

2.90

0.71

2.02

2.43

2.721812453

9100654

5367456

10964079

3637112

4473899

3

2

3

2

3

CPS

6800028

376568

10428579

223957

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

183.05810

1265.13292

979.07623

1030.05097

1621.52794

5.51122

0.35227

627.58794

0.02378

0.02518

-0.09130

3012.64255

69.67136

156.97061

25.01334

111.26085

959.34132

186.01583

958.31943

882.18115

213.27213

0.31082

46.35214

3.68066

456.87222

0.00033

0.10489

0.13433

91.52905

632.56646

489.53811

515.02549

810.76397

2.75561

0.17614

313.79397

0.01189

0.01259

-0.04565

1506.32128

34.83568

78.48530

12.50667

55.63042

479.67066

93.00791

479.15971

441.09058

106.63607

0.15541

23.17607

1.84033

228.43611

0.00017

0.05245

0.06716

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

187.69664

2.63317

725.41012

987.54277

350.79305

134.57392

1152.82973

163.03286

1359.79147

246.80141

6280.40579

189265.77489

331.42639

204.62460

57561.96890

38756.16194

2554.22210

11399.92614

169532.10349

1390.93106

FinalConcentration

135.81264

19.31104

1824.10289

2581.30484

93.84832

1.31658

362.70506

493.77138

175.39653

67.28696

576.41486

81.51643

679.89573

123.40071

3140.20289

94632.88744

165.71320

102.31230

28780.98445

19378.08097

1277.11105

5699.96307

84766.05174

695.46553

Meas Value

67.90632

9.65552

912.05145

1290.65242

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:37:17-05:00

Type Sample

VialNumber 3310

Sample Name 160-34280-B-19-A PDS

Data File Name 131SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:42 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.4

95.8

95.0

90.3

88.6

Lower Limit

80

80

80

80

%Recovery

83.8

100.2

103.3

89.9

92.41975268

10261934

5601364

12058374

4043351

5176126

0.92

1.02

0.47

1.24

0.77

Reference CPS

8063485

367725

10073032

245998

%RSD

1.27

1.07

0.76

1.60

0.941824953

9376387

5368887

11452891

3652516

4585765

3

2

3

2

3

CPS

6754354

368294

10406742

221164

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

42.15659

314.71939

2.45830

100.71241

670.05727

2.49801

0.18391

114.73203

0.00824

0.01626

-0.12923

2664.98831

50.69331

140.05497

22.31049

110.82364

233.17730

41.20950

28.00161

60.01632

102.21168

0.17406

41.92083

2.63317

115.58728

0.01163

0.02849

0.11250

21.07830

157.35970

1.22915

50.35621

335.02864

1.24900

0.09195

57.36601

0.00412

0.00813

-0.06461

1332.49416

25.34665

70.02748

11.15525

55.41182

116.58865

20.60475

14.00080

30.00816

51.10584

0.08703

20.96041

1.31658

57.79364

0.00581

0.01425

0.05625

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

46.84355

1.88934

712.53439

437.84532

141.05803

22.06301

532.18031

70.98654

911.14088

72.72562

6214.04038

205501.61828

764.87236

255.88907

14202.24367

34484.85194

235.55461

12692.43215

54139.66174

914.62248

FinalConcentration

34.34768

15.10627

79.46831

620.27084

23.42177

0.94467

356.26720

218.92266

70.52901

11.03150

266.09015

35.49327

455.57044

36.36281

3107.02019

102750.80914

382.43618

127.94454

7101.12183

17242.42597

117.77730

6346.21608

27069.83087

457.31124

Meas Value

17.17384

7.55314

39.73415

310.13542

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:43:55-05:00

Type Sample

VialNumber 3311

Sample Name 160-34280-B-20-A

Data File Name 132SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:48 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.6

95.1

95.3

90.3

90.5

Lower Limit

80

80

80

80

%Recovery

88.7

98.8

105.0

90.8

94.71975268

10261934

5601364

12058374

4043351

5176126

0.58

1.88

0.95

1.88

0.76

Reference CPS

8063485

367725

10073032

245998

%RSD

0.51

1.31

1.02

1.06

0.341869743

9606171

5324249

11489396

3651894

4686681

3

2

3

2

3

CPS

7150443

363248

10577475

223314

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.67181

159.38227

3.16566

75.25523

725.77507

1.74329

0.08034

3.36628

0.00350

0.02661

-0.16101

2065.06221

46.65604

144.58953

27.35497

137.24047

38.50459

23.18172

7.50353

21.02652

3.25306

0.11770

82.27760

1.88934

9.11942

0.00132

0.00892

0.05971

1.83591

79.69114

1.58283

37.62762

362.88754

0.87165

0.04017

1.68314

0.00175

0.01331

-0.08051

1032.53110

23.32802

72.29476

13.67749

68.62024

19.25230

11.59086

3.75177

10.51326

1.62653

0.05885

41.13880

0.94467

4.55971

0.00066

0.00446

0.02985

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

981.88721

1.74821

1307.16545

1294.64309

1083.29517

418.45363

1499.10025

48.45194

1387.83140

933.83495

2990.92211

206761.98401

1131.02864

1058.22221

24394.27374

119054.23617

1058.50058

31876.66886

51950.59620

1714.66051

FinalConcentration

157.54020

118.99020

243.25089

9445.97903

490.94361

0.87411

653.58272

647.32154

541.64759

209.22681

749.55012

24.22597

693.91570

466.91748

1495.46105

103380.99200

565.51432

529.11110

12197.13687

59527.11808

529.25029

15938.33443

25975.29810

857.33025

Meas Value

78.77010

59.49510

121.62545

4722.98951

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:50:32-05:00

Type Sample

VialNumber 3312

Sample Name 160-34280-A-20-C MS

Data File Name 133SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 5:55 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.6

96.0

94.2

89.6

88.7

Lower Limit

80

80

80

80

%Recovery

86.2

102.0

103.1

93.4

94.51975268

10261934

5601364

12058374

4043351

5176126

1.38

0.88

1.18

1.24

1.70

Reference CPS

8063485

367725

10073032

245998

%RSD

0.48

0.82

0.31

2.28

0.571866889

9400317

5376944

11358697

3621707

4589627

3

2

3

2

3

CPS

6946701

375223

10382370

229845

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

185.86357

1054.30562

1013.58882

1052.24862

1053.24337

3.49175

0.08240

717.23470

0.02116

0.02121

-0.16458

3478.55061

46.40516

136.67262

25.28235

126.15861

968.82400

191.65184

927.81403

909.64040

229.46099

0.39439

75.28081

1.74821

444.18426

-0.00745

0.07772

0.07146

92.93179

527.15281

506.79441

526.12431

526.62169

1.74587

0.04120

358.61735

0.01058

0.01060

-0.08229

1739.27531

23.20258

68.33631

12.64117

63.07930

484.41200

95.82592

463.90702

454.82020

114.73050

0.19720

37.64040

0.87411

222.09213

-0.00372

0.03886

0.03573

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

967.41750

1.91118

1294.80169

1370.73747

1104.31543

419.49786

1564.20282

73.88652

1583.80342

905.21657

3183.86811

257269.69544

1111.75959

1045.95232

27224.22867

135788.48284

1106.20895

35110.09845

73985.33853

1993.82963

FinalConcentration

167.27857

121.22584

256.03206

9214.58679

483.70875

0.95559

647.40084

685.36873

552.15772

209.74893

782.10141

36.94326

791.90171

452.60829

1591.93405

128634.84772

555.87980

522.97616

13612.11433

67894.24142

553.10448

17555.04923

36992.66927

996.91481

Meas Value

83.63928

60.61292

128.01603

4607.29339

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T05:57:03-05:00

Type Sample

VialNumber 3401

Sample Name 160-34280-A-20-D MSD

Data File Name 134SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:01 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.9

94.5

93.7

88.2

88.3

Lower Limit

80

80

80

80

%Recovery

84.7

103.9

104.9

92.2

94.01975268

10261934

5601364

12058374

4043351

5176126

1.38

2.19

0.83

2.29

0.51

Reference CPS

8063485

367725

10073032

245998

%RSD

0.07

0.94

1.20

1.59

0.711856455

9435647

5292336

11297713

3566728

4572094

3

2

3

2

3

CPS

6828017

382113

10566568

226917

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

186.34718

1083.97062

1029.04135

1079.27093

1173.24441

4.11723

0.09733

639.67534

0.01793

0.02136

-0.16466

2339.82861

63.36235

200.17433

42.89418

220.52408

1003.08046

189.96761

916.40473

887.67014

200.39690

0.57742

95.75229

1.91118

426.76383

0.00469

0.07570

0.07296

93.17359

541.98531

514.52068

539.63547

586.62220

2.05862

0.04866

319.83767

0.00897

0.01068

-0.08233

1169.91430

31.68117

100.08716

21.44709

110.26204

501.54023

94.98380

458.20237

443.83507

100.19845

0.28871

47.87615

0.95559

213.38191

0.00234

0.03785

0.03648

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

60.97755

2.42015

265.93912

230.61501

43.46685

23.32823

540.01528

120.81602

446.78304

105.86210

1502.41128

233547.41448

59.90795

55.14220

14480.00805

37150.23956

326.00865

6150.21572

63858.33918

782.04268

FinalConcentration

63.91683

17.45660

56.20648

365.38237

30.48878

1.21008

132.96956

115.30751

21.73342

11.66411

270.00764

60.40801

223.39152

52.93105

751.20564

116773.70724

29.95398

27.57110

7240.00402

18575.11978

163.00433

3075.10786

31929.16959

391.02134

Meas Value

31.95842

8.72830

28.10324

182.69119

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:03:35-05:00

Type Sample

VialNumber 3402

Sample Name 160-34280-B-21-A

Data File Name 135SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:08 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.3

96.3

95.7

91.8

90.2

Lower Limit

80

80

80

80

%Recovery

87.9

109.3

112.0

90.1

95.41975268

10261934

5601364

12058374

4043351

5176126

0.46

1.04

0.80

1.18

1.82

Reference CPS

8063485

367725

10073032

245998

%RSD

0.16

0.98

0.47

0.62

0.281884949

9578046

5394334

11535085

3713014

4668896

3

2

3

2

3

CPS

7088995

401853

11286379

221644

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.70920

109.19392

3.65881

88.30734

66.44412

2.52714

0.03132

9.83794

0.00277

0.02259

-0.10308

3039.32654

30.37145

88.10722

16.26384

83.02194

28.63536

0.61183

0.82309

24.92200

3.25644

0.22631

34.02588

2.42015

6.83506

-0.00116

0.00424

0.07037

0.85460

54.59696

1.82940

44.15367

33.22206

1.26357

0.01566

4.91897

0.00138

0.01129

-0.05154

1519.66327

15.18572

44.05361

8.13192

41.51097

14.31768

0.30592

0.41154

12.46100

1.62822

0.11316

17.01294

1.21008

3.41753

-0.00058

0.00212

0.03518

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

983.64186

1.95102

1212.87930

1253.22948

1031.39386

467.59252

1577.57970

70.59281

1245.95978

926.38482

2267.25737

248259.90260

1041.74585

1012.96141

23530.69507

159156.00924

1207.78110

18754.58677

62934.24222

1547.54675

FinalConcentration

273.75259

121.13848

217.81700

8539.50542

491.82093

0.97551

606.43965

626.61474

515.69693

233.79626

788.78985

35.29640

622.97989

463.19241

1133.62868

124129.95130

520.87293

506.48070

11765.34754

79578.00462

603.89055

9377.29339

31467.12111

773.77337

Meas Value

136.87629

60.56924

108.90850

4269.75271

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:10:11-05:00

Type Sample

VialNumber 3403

Sample Name 160-34280-A-21-C MS

Data File Name 136SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:14 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.3

94.2

91.5

89.2

87.8

Lower Limit

80

80

80

80

%Recovery

82.0

106.7

109.5

90.4

92.81975268

10261934

5601364

12058374

4043351

5176126

1.21

1.47

1.45

0.46

1.31

Reference CPS

8063485

367725

10073032

245998

%RSD

0.83

0.80

0.67

1.21

0.561832839

9270459

5277344

11038990

3605676

4542387

3

2

3

2

3

CPS

6610203

392214

11030404

222353

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

183.98826

1061.43673

1032.49957

1062.23634

1027.52401

5.50800

0.09589

544.26827

0.02095

0.02219

-0.12103

3851.48546

47.15703

109.67232

17.94576

84.35167

968.50003

185.00056

908.53023

893.36500

179.19497

0.28822

34.64696

1.95102

425.12840

-0.00445

0.07396

0.08321

91.99413

530.71836

516.24978

531.11817

513.76201

2.75400

0.04794

272.13414

0.01048

0.01109

-0.06052

1925.74273

23.57852

54.83616

8.97288

42.17584

484.25002

92.50028

454.26511

446.68250

89.59748

0.14411

17.32348

0.97551

212.56420

-0.00223

0.03698

0.04160

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

985.30160

2.05366

1178.23228

1230.84800

1012.02514

471.13968

1598.51053

68.78697

1149.84488

891.08359

2174.22889

215695.89574

1047.66439

1009.34871

22563.37781

151086.81196

1160.88005

17937.96654

57895.83615

1392.33667

FinalConcentration

267.73932

121.49413

218.65135

8342.12160

492.65080

1.02683

589.11614

615.42400

506.01257

235.56984

799.25526

34.39348

574.92244

445.54180

1087.11444

107847.94787

523.83219

504.67435

11281.68890

75543.40598

580.44002

8968.98327

28947.91808

696.16833

Meas Value

133.86966

60.74706

109.32567

4171.06080

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:16:42-05:00

Type Sample

VialNumber 3404

Sample Name 160-34280-A-21-D MSD

Data File Name 137SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.1

95.2

92.6

90.2

87.5

Lower Limit

80

80

80

80

%Recovery

79.5

107.8

110.4

90.4

92.31975268

10261934

5601364

12058374

4043351

5176126

2.02

0.59

1.01

0.25

1.19

Reference CPS

8063485

367725

10073032

245998

%RSD

0.82

0.92

0.61

1.46

0.441823406

9245415

5329754

11165273

3647134

4526635

3

2

3

2

3

CPS

6412363

396294

11117160

222355

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

183.19441

1063.04669

1015.60006

1053.30501

1040.58645

5.10270

0.05334

600.04229

0.01907

0.02188

-0.09115

3800.90200

51.40936

122.30750

20.03984

95.13466

959.60509

183.58795

900.12483

892.60551

193.08901

0.48398

31.41311

2.05366

425.12883

-0.00282

0.07026

0.06492

91.59720

531.52334

507.80003

526.65251

520.29322

2.55135

0.02667

300.02115

0.00954

0.01094

-0.04558

1900.45100

25.70468

61.15375

10.01992

47.56733

479.80255

91.79397

450.06242

446.30276

96.54450

0.24199

15.70656

1.02683

212.56442

-0.00141

0.03513

0.03246

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

119.0

95.2

125.1

80.6

114.3

115.7

109.6

109.9

116.6

103.5

107.9

115.0

114.7

117.0

112.9

109.4

109.1

104.4

105.1

100.9

97.5

%Recovery

94.6

99.0

90.4

103.0

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.95216

23.80741

6.25370

0.80583

22.86551

11.56679

5.47981

5.49720

5.83237

10.34594

10.79242

2.29941

57.34072

2.34044

5.64537

54.69253

54.54320

104.36965

105.06393

100.94011

4.87578

Meas Value

4.72999

0.49514

90.38006

51.48844

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:23:15-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 138LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:28 AM on:6/18/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.8

96.1

94.6

94.6

93.9

Lower Limit

80

80

80

80

%Recovery

84.4

89.5

93.1

89.7

93.11975268

10261934

5601364

12058374

4043351

5176126

0.49

6.89

1.77

6.79

1.48

Reference CPS

8063485

367725

10073032

245998

%RSD

0.67

6.25

0.79

4.98

1.161839714

9934565

5382698

11411132

3825355

4859962

3

2

3

2

3

CPS

6803440

328942

9377568

220682

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

FAILED

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

127.2

103.6

121.7

108.0

106.3

108.1

84.2

175.3

99.8

107.4

98.0

101.6

115.4

114.8

116.0

108.7

101.5

100.1

104.0

104.8

100.2

110.1

108.4

125.1

113.4

119.2

115.4

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.54365

3.10713

24.34211

2.16012

1.06343

10.81080

8.42413

8.76743

9.97580

1.07432

4.90189

2.03168

2.30772

11.48381

2.31960

2.17334

10.15179

2.00282

0.52010

2.09541

5.01031

11.01493

1.08358

6.25370

11.34205

11.91540

0.57695

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

107.4

105.8

95.9

104.9

103.8

105.0

107.1

96.3

109.8

100.1

102.1

103.4

102.3

107.0

103.2

102.2

99.9

100.3

102.2

94.7

95.2

%Recovery

95.2

98.8

97.3

98.1

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

107.40828

52.87518

47.95273

104.92010

103.79189

105.00638

53.57477

96.28453

109.79055

100.11185

102.09868

103.44429

2557.78893

106.97670

103.18537

2555.23282

2498.61788

2506.56941

2554.54301

2366.33076

95.21385

Meas Value

95.24403

98.75502

194.54491

2453.44879

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:29:59-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 139_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.6

98.2

93.5

94.1

91.7

Lower Limit

80

80

80

80

%Recovery

82.9

89.3

92.2

91.4

95.41975268

10261934

5601364

12058374

4043351

5176126

1.08

0.20

0.75

0.65

0.52

Reference CPS

8063485

367725

10073032

245998

%RSD

0.61

1.66

0.58

0.61

0.281884416

9707902

5499598

11273071

3805839

4748675

3

2

3

2

3

CPS

6684323

328390

9289070

224816

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

91.5

95.2

103.7

93.7

94.5

102.0

97.4

101.0

95.3

99.7

93.8

97.1

102.6

102.2

101.4

100.1

97.2

95.0

94.5

97.2

97.9

102.2

101.4

95.9

104.0

105.6

104.9

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

18.29198

95.17755

103.74898

93.69660

94.47733

101.97740

97.35804

100.95488

95.31099

9.97282

93.76743

97.06986

102.61706

102.21037

101.42654

100.09491

97.21832

18.99856

94.47376

97.16488

48.93145

102.23623

101.44598

47.95273

104.00693

105.59473

10.48714

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00740

0.21951

-0.40895

0.00183

0.03730

0.60092

0.00016

0.00067

0.03145

-0.00116

0.00534

0.46390

0.00071

0.00210

0.27385

0.45554

-3.52979

-4.29385

-6.29428

0.01545

Meas Value

-0.05981

0.00716

2.79034

-1.59613

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:36:36-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 140_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:41 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.1

95.6

91.5

91.9

91.3

Lower Limit

80

80

80

80

%Recovery

84.8

92.8

91.5

95.8

93.61975268

10261934

5601364

12058374

4043351

5176126

1.08

0.90

0.97

0.37

0.57

Reference CPS

8063485

367725

10073032

245998

%RSD

0.52

1.28

0.85

3.56

0.931848442

9659987

5356907

11039206

3717003

4725354

3

2

3

2

3

CPS

6840978

341239

9218328

235752

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.11410

0.04134

0.11715

0.02164

0.00085

0.00586

0.04228

1.32124

0.00063

0.00516

0.30975

-0.00014

0.00049

0.00092

0.00044

0.00032

0.00050

0.00423

0.01180

0.03356

-0.02188

-0.03867

0.00345

0.21951

0.30850

0.00235

0.00018

0.00346

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

70.26702

2.87157

201.21465

203.17790

152.18592

44.80009

403.76110

84.85709

496.08943

107.50146

940.78540

322166.28941

92.95491

71.37730

17198.79635

41577.33811

504.90285

13729.37157

32603.96355

1807.14671

FinalConcentration

35.60261

19.72295

89.42012

536.75773

35.13351

1.43579

100.60732

101.58895

76.09296

22.40005

201.88055

42.42855

248.04471

53.75073

470.39270

161083.14470

46.47746

35.68865

8599.39818

20788.66905

252.45143

6864.68578

16301.98178

903.57336

Meas Value

17.80130

9.86147

44.71006

268.37887

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:43:19-05:00

Type Sample

VialNumber 3405

Sample Name 160-34280-B-22-A

Data File Name 141SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:48 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.6

97.7

95.3

92.6

89.8

Lower Limit

80

80

80

80

%Recovery

84.7

103.0

107.3

93.8

96.61975268

10261934

5601364

12058374

4043351

5176126

2.33

3.71

2.10

2.33

1.55

Reference CPS

8063485

367725

10073032

245998

%RSD

0.64

2.61

0.58

1.70

1.021907448

9505279

5475159

11486376

3744511

4646160

3

2

3

2

3

CPS

6831561

378709

10810794

230818

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.30246

123.21493

3.81721

150.57878

27.98317

3.09935

0.10275

2.85928

0.00809

0.01740

0.10698

3044.03072

92.19282

306.73290

63.69346

325.30438

85.86526

0.29787

0.69616

24.49229

4.77147

0.33299

90.36129

2.87157

4.21958

-0.00445

0.00636

0.05030

1.15123

61.60746

1.90860

75.28939

13.99159

1.54968

0.05138

1.42964

0.00405

0.00870

0.05349

1522.01536

46.09641

153.36645

31.84673

162.65219

42.93263

0.14893

0.34808

12.24615

2.38574

0.16649

45.18064

1.43579

2.10979

-0.00222

0.00318

0.02515

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

56.88269

2.58146

145.45994

302.34840

20.86364

27.23753

1177.35986

99.22380

357.28145

71.27200

2590.04368

220524.13922

82.84879

57.56669

38124.83579

46751.84970

752.87866

13744.51227

127301.43075

1583.75817

FinalConcentration

50.66240

12.43797

65.43409

839.99423

28.44135

1.29073

72.72997

151.17420

10.43182

13.61876

588.67993

49.61190

178.64073

35.63600

1295.02184

110262.06961

41.42439

28.78335

19062.41790

23375.92485

376.43933

6872.25613

63650.71537

791.87909

Meas Value

25.33120

6.21898

32.71705

419.99712

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:49:58-05:00

Type Sample

VialNumber 3406

Sample Name 160-34284-B-1-A

Data File Name 142SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 6:54 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.1

100.3

91.5

93.4

85.8

Lower Limit

80

80

80

80

%Recovery

83.7

107.9

104.6

93.7

92.51975268

10261934

5601364

12058374

4043351

5176126

11.21

0.47

10.98

1.10

10.54

Reference CPS

8063485

367725

10073032

245998

%RSD

10.70

0.20

9.85

0.73

10.381826660

9139941

5617198

11029444

3774481

4440972

3

2

3

2

3

CPS

6747049

396697

10535079

230518

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.77637

137.96008

2.47159

70.89622

42.18299

2.23106

0.08421

2.28528

0.00541

0.01331

-0.09166

3364.73511

38.03215

93.71963

13.99930

66.42307

27.26750

0.36071

0.72711

22.51485

2.59508

0.13267

44.17107

2.58146

3.70460

-0.00081

0.00780

0.07604

0.88819

68.98004

1.23580

35.44811

21.09149

1.11553

0.04211

1.14264

0.00271

0.00665

-0.04583

1682.36755

19.01608

46.85981

6.99965

33.21154

13.63375

0.18035

0.36356

11.25742

1.29754

0.06633

22.08554

1.29073

1.85230

-0.00041

0.00390

0.03802

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

65.57422

2.63382

124.58775

279.51738

25.15756

23.26075

759.91564

99.16823

399.65757

81.12257

2590.71757

239921.66243

81.84993

58.30075

37253.85262

45605.55291

714.93052

13028.21003

90028.91083

1722.39629

FinalConcentration

47.19055

11.44298

56.27408

1085.46498

32.78711

1.31691

62.29388

139.75869

12.57878

11.63038

379.95782

49.58411

199.82879

40.56129

1295.35879

119960.83122

40.92496

29.15037

18626.92631

22802.77645

357.46526

6514.10501

45014.45542

861.19814

Meas Value

23.59527

5.72149

28.13704

542.73249

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T06:56:37-05:00

Type Sample

VialNumber 3407

Sample Name 160-34284-B-2-A

Data File Name 143SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:01 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.6

98.8

96.8

91.5

91.0

Lower Limit

80

80

80

80

%Recovery

90.1

105.6

109.5

92.4

96.71975268

10261934

5601364

12058374

4043351

5176126

0.40

0.23

1.25

0.87

0.40

Reference CPS

8063485

367725

10073032

245998

%RSD

1.65

0.95

0.38

2.17

1.021910603

9813570

5536443

11676344

3697733

4710907

3

2

3

2

3

CPS

7267152

388238

11034152

227384

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.42515

130.05827

2.53021

66.34567

44.88415

2.41477

0.05696

1.20470

0.00269

0.01500

-0.16659

2898.12331

42.40710

107.13893

16.32299

78.29739

26.34946

0.26932

0.67183

21.17274

2.52691

0.05558

41.04098

2.63382

2.64696

-0.00056

0.00706

0.06798

0.71258

65.02914

1.26511

33.17283

22.44208

1.20739

0.02848

0.60235

0.00135

0.00750

-0.08329

1449.06166

21.20355

53.56947

8.16149

39.14870

13.17473

0.13466

0.33592

10.58637

1.26345

0.02779

20.52049

1.31691

1.32348

-0.00028

0.00353

0.03399

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

57.28458

2.61452

125.89011

291.40351

19.44660

21.48221

875.48388

89.69531

382.27444

73.29008

2939.60465

220067.54556

62.06970

50.31527

37952.58069

37158.08289

722.88625

11096.71447

98582.12269

1648.37407

FinalConcentration

36.91237

10.57427

49.55962

975.88064

28.64229

1.30726

62.94506

145.70175

9.72330

10.74110

437.74194

44.84766

191.13722

36.64504

1469.80233

110033.77278

31.03485

25.15764

18976.29034

18579.04144

361.44313

5548.35724

49291.06135

824.18703

Meas Value

18.45619

5.28714

24.77981

487.94032

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:03:18-05:00

Type Sample

VialNumber 3408

Sample Name 160-34284-B-3-A

Data File Name 144SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:08 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.6

95.3

96.1

89.4

90.5

Lower Limit

80

80

80

80

%Recovery

89.5

101.7

106.8

91.1

96.81975268

10261934

5601364

12058374

4043351

5176126

0.82

2.61

0.81

4.42

1.06

Reference CPS

8063485

367725

10073032

245998

%RSD

1.21

2.97

0.53

1.95

0.721911241

9706019

5338455

11587591

3613466

4685631

3

2

3

2

3

CPS

7217189

373803

10761305

224100

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.23176

131.99222

2.60101

62.30749

62.82516

2.24770

0.05908

0.61822

0.00350

0.01869

-0.18115

6275.75841

33.68024

85.74776

13.51592

66.04243

23.03877

0.25894

0.72136

22.18865

2.47170

0.14740

39.88880

2.61452

2.84155

-0.00667

0.00673

0.07143

0.61588

65.99611

1.30051

31.15374

31.41258

1.12385

0.02954

0.30911

0.00175

0.00934

-0.09057

3137.87921

16.84012

42.87388

6.75796

33.02121

11.51938

0.12947

0.36068

11.09433

1.23585

0.07370

19.94440

1.30726

1.42078

-0.00333

0.00336

0.03571

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

64.78379

3.09058

116.36306

268.73905

21.23059

20.65736

737.35858

82.41475

376.83857

78.23352

2459.07756

231836.27922

55.21860

49.16666

32889.30853

40265.67762

746.08239

11752.24469

83739.64307

1944.34430

FinalConcentration

39.78810

10.82259

55.04216

1159.90538

32.39190

1.54529

58.18153

134.36953

10.61529

10.32868

368.67929

41.20738

188.41929

39.11676

1229.53878

115918.13961

27.60930

24.58333

16444.65427

20132.83881

373.04120

5876.12235

41869.82154

972.17215

Meas Value

19.89405

5.41130

27.52108

579.95269

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:09:57-05:00

Type Sample

VialNumber 3409

Sample Name 160-34284-B-4-A

Data File Name 145SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:14 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.9

98.3

96.2

91.2

91.9

Lower Limit

80

80

80

80

%Recovery

89.9

103.0

107.1

92.2

96.81975268

10261934

5601364

12058374

4043351

5176126

1.63

0.81

1.27

1.49

2.00

Reference CPS

8063485

367725

10073032

245998

%RSD

1.30

2.07

1.52

2.52

1.311911287

9734008

5503762

11605546

3688474

4759185

3

2

3

2

3

CPS

7249398

378810

10791610

226690

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.31170

167.05465

2.67660

62.95875

90.58631

2.46433

0.05832

0.70587

0.00340

0.01447

-0.18459

4191.41963

35.12084

87.32317

13.82995

66.53371

22.45865

0.26813

0.65125

35.47974

2.68291

0.02965

39.82849

3.09058

3.21783

-0.00252

0.00927

0.05353

0.65585

83.52732

1.33830

31.47938

45.29315

1.23216

0.02916

0.35294

0.00170

0.00724

-0.09230

2095.70981

17.56042

43.66159

6.91498

33.26686

11.22933

0.13406

0.32563

17.73987

1.34146

0.01483

19.91425

1.54529

1.60891

-0.00126

0.00464

0.02677

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

57.36235

2.76788

112.85951

280.06646

13.31838

21.25043

1138.60814

86.45339

350.73637

77.94642

3442.95376

217518.45814

59.53443

46.91776

49251.35942

37655.14020

419.49234

12480.90724

110240.73896

1795.10267

FinalConcentration

35.50493

11.92753

45.38586

1354.61236

28.68117

1.38394

56.42976

140.03323

6.65919

10.62522

569.30407

43.22670

175.36818

38.97321

1721.47688

108759.22907

29.76722

23.45888

24625.67971

18827.57010

209.74617

6240.45362

55120.36948

897.55134

Meas Value

17.75246

5.96377

22.69293

677.30618

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:16:38-05:00

Type Sample

VialNumber 3410

Sample Name 160-34284-B-5-A

Data File Name 146SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:21 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.1

98.6

96.4

92.2

91.2

Lower Limit

80

80

80

80

%Recovery

89.2

102.3

106.1

91.4

95.61975268

10261934

5601364

12058374

4043351

5176126

0.61

0.77

0.68

0.93

1.24

Reference CPS

8063485

367725

10073032

245998

%RSD

0.81

0.69

0.24

1.57

0.431889136

9659495

5523987

11618682

3729463

4718685

3

2

3

2

3

CPS

7191681

376313

10687200

224818

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.65191

121.30896

2.01283

63.02491

448.70135

2.08924

0.05989

0.58504

0.00371

0.02534

-0.11182

5867.05314

27.99138

68.48161

10.11577

49.02336

19.68183

0.31664

0.24451

20.60572

2.77264

0.05675

40.10977

2.76788

5.33657

0.00649

0.00590

0.08133

0.82595

60.65448

1.00642

31.51245

224.35067

1.04462

0.02995

0.29252

0.00185

0.01267

-0.05591

2933.52657

13.99569

34.24080

5.05789

24.51168

9.84092

0.15832

0.12225

10.30286

1.38632

0.02838

20.05489

1.38394

2.66828

0.00324

0.00295

0.04066

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

57.05637

3.14426

98.16191

237.59976

7.77636

11.17796

818.82209

51.69069

290.67344

82.25502

2454.98845

201363.30812

101.72432

42.41431

35410.24660

28533.48731

332.15488

10608.25679

75515.65352

2105.56499

FinalConcentration

27.32572

8.64723

37.08640

913.16733

28.52818

1.57213

49.08095

118.79988

3.88818

5.58898

409.41104

25.84535

145.33672

41.12751

1227.49422

100681.65406

50.86216

21.20715

17705.12330

14266.74365

166.07744

5304.12840

37757.82676

1052.78250

Meas Value

13.66286

4.32362

18.54320

456.58366

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:23:20-05:00

Type Sample

VialNumber 3411

Sample Name 160-34284-B-6-A

Data File Name 147SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:28 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.1

95.7

96.0

90.4

91.9

Lower Limit

80

80

80

80

%Recovery

89.1

100.1

103.4

91.0

95.61975268

10261934

5601364

12058374

4043351

5176126

1.01

4.94

0.64

4.00

1.00

Reference CPS

8063485

367725

10073032

245998

%RSD

0.90

3.36

0.72

2.19

0.521888787

9549868

5362097

11572360

3655905

4755996

3

2

3

2

3

CPS

7186276

368241

10419220

223786

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.63247

96.95518

1.64743

54.56910

214.31243

2.09251

0.05212

0.20594

0.00533

0.01227

-0.19756

5205.51756

18.91026

45.53332

6.83306

33.49776

13.01855

0.21605

0.59286

19.41144

2.19590

0.03218

41.21362

3.14426

4.07894

-0.00139

0.00576

0.04605

0.81624

48.47759

0.82371

27.28455

107.15622

1.04625

0.02606

0.10297

0.00266

0.00614

-0.09878

2602.75878

9.45513

22.76666

3.41653

16.74888

6.50928

0.10802

0.29643

9.70572

1.09795

0.01609

20.60681

1.57213

2.03947

-0.00070

0.00288

0.02303

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

71.17395

3.17323

123.99874

278.48290

21.83045

26.88860

713.49220

91.90336

407.94788

87.71798

2453.68815

238331.28681

65.34272

69.15785

39393.46832

48569.43960

794.55575

13445.39827

87276.08386

1723.13710

FinalConcentration

47.59938

11.48608

48.59183

1600.82122

35.58698

1.58661

61.99937

139.24145

10.91523

13.44430

356.74610

45.95168

203.97394

43.85899

1226.84407

119165.64340

32.67136

34.57893

19696.73416

24284.71980

397.27788

6722.69914

43638.04193

861.56855

Meas Value

23.79969

5.74304

24.29592

800.41061

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:30:00-05:00

Type Sample

VialNumber 3412

Sample Name 160-34284-B-7-A

Data File Name 148SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B

Page 1 of 1 Printed at: 7:34 AM on:6/18/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.9

92.2

94.0

86.9

88.3

Lower Limit

80

80

80

80

%Recovery

87.5

98.0

104.2

87.2

94.81975268

10261934

5601364

12058374

4043351

5176126

4.01

7.33

3.87

8.17

5.16

Reference CPS

8063485

367725

10073032

245998

%RSD

2.65

6.56

3.04

8.57

2.491872113

9530819

5163652

11336163

3513804

4570152

3

2

3

2

3

CPS

7059265

360518

10501039

214500

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.22683

118.07893

2.30679

65.59309

8.05284

2.62873

0.04003

0.30143

0.00353

0.01779

-0.20521

2228.72904

51.21686

137.81782

20.77393

99.36736

29.22749

0.25706

0.37632

21.16119

2.95506

0.10926

40.71354

3.17323

1.92193

0.00037

0.00227

0.06389

0.61341

59.03946

1.15340

32.79654

4.02642

1.31437

0.02001

0.15071

0.00177

0.00889

-0.10261

1114.36452

25.60843

68.90891

10.38696

49.68368

14.61374

0.12853

0.18816

10.58060

1.47753

0.05463

20.35677

1.58661

0.96096

0.00019

0.00114

0.03194

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

68.43336

2.20700

122.18526

269.00312

25.63910

25.80476

758.01372

94.31398

411.27472

83.46040

2644.57751

236211.56052

114.55037

68.69172

37972.19759

44947.79046

729.41324

12160.01177

90809.11798

1894.68250

FinalConcentration

45.38074

11.17069

50.91167

1578.35120

34.21668

1.10350

61.09263

134.50156

12.81955

12.90238

379.00686

47.15699

205.63736

41.73020

1322.28876

118105.78026

57.27519

34.34586

18986.09880

22473.89523

364.70662

6080.00588

45404.55899

947.34125

Meas Value

22.69037

5.58534

25.45584

789.17560

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:36:41-05:00

Type Sample

VialNumber 3501

Sample Name 160-34284-B-8-A

Data File Name 149SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.4

97.8

95.6

90.7

90.3

Lower Limit

80

80

80

80

%Recovery

87.8

102.1

106.4

90.4

94.41975268

10261934

5601364

12058374

4043351

5176126

0.57

1.17

1.16

0.79

1.20

Reference CPS

8063485

367725

10073032

245998

%RSD

0.68

0.44

1.23

1.88

0.971865412

9581641

5478762

11523852

3668154

4675865

3

2

3

2

3

CPS

7079655

375536

10721259

222350

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.34456

124.11634

2.22887

64.23782

27.81934

2.60259

0.02194

-0.32638

0.00455

0.01850

-0.20928

2425.19983

45.20506

112.57015

16.85983

79.75013

26.95318

0.30728

0.54087

20.78629

2.14335

0.03131

37.22644

2.20700

3.51027

-0.00019

0.00621

0.06804

0.67228

62.05817

1.11444

32.11891

13.90967

1.30129

0.01097

-0.16319

0.00228

0.00925

-0.10464

1212.59992

22.60253

56.28507

8.42991

39.87507

13.47659

0.15364

0.27044

10.39314

1.07167

0.01566

18.61322

1.10350

1.75513

-0.00009

0.00310

0.03402

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

58.44345

2.60328

92.92929

322.35614

34.19119

21.15422

533.15915

80.12767

238.19352

55.79492

3758.89542

133623.16726

92.33425

50.87312

32199.23862

28767.62105

857.53622

8286.73113

123395.11750

1059.91576

FinalConcentration

31.20110

8.23995

30.54000

606.07188

29.22173

1.30164

46.46464

161.17807

17.09560

10.57711

266.57957

40.06384

119.09676

27.89746

1879.44771

66811.58363

46.16713

25.43656

16099.61931

14383.81053

428.76811

4143.36557

61697.55875

529.95788

Meas Value

15.60055

4.11998

15.27000

303.03594

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:43:23-05:00

Type Sample

VialNumber 3502

Sample Name 160-34284-B-9-A

Data File Name 150SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.4

96.8

95.4

92.8

91.2

Lower Limit

80

80

80

80

%Recovery

87.4

99.2

102.6

89.7

93.11975268

10261934

5601364

12058374

4043351

5176126

0.12

0.30

0.73

0.76

1.06

Reference CPS

8063485

367725

10073032

245998

%RSD

0.67

0.94

0.23

1.34

1.381839956

9583659

5422647

11502773

3750737

4719385

3

2

3

2

3

CPS

7048111

364816

10330292

220566

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

4.96821

132.85040

1.18663

55.34093

33.37810

2.09764

0.03121

-0.27453

0.00242

0.01432

-0.19051

1785.23813

46.55042

120.42908

18.98300

91.00560

26.18497

0.21089

0.75122

18.58098

1.31245

-0.10587

27.52205

2.60328

20.59090

0.00538

0.01400

0.05394

2.48411

66.42520

0.59331

27.67046

16.68905

1.04882

0.01561

-0.13726

0.00121

0.00716

-0.09526

892.61907

23.27521

60.21454

9.49150

45.50280

13.09249

0.10545

0.37561

9.29049

0.65622

-0.05293

13.76103

1.30164

10.29545

0.00269

0.00700

0.02697

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

114.2

93.2

96.5

92.0

113.5

110.1

113.7

107.1

114.0

100.8

107.0

110.1

113.6

117.3

112.7

110.3

103.0

97.9

99.9

98.2

95.0

%Recovery

90.8

95.4

79.9

104.0

5

25

5

1

20

10

5

5

5

10

10

2

50

2

5

50

50

100

100

100

5

ExpectedValue

5

0.5

100

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.70971

23.30136

4.82350

0.91959

22.69639

11.00722

5.68667

5.35577

5.70181

10.08046

10.69821

2.20280

56.77887

2.34505

5.63739

55.14656

51.48361

97.90736

99.92960

98.19003

4.74876

Meas Value

4.53940

0.47676

79.85118

51.99645

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:50:04-05:00

Type CRI

VialNumber 1101

Sample Name CCVL 1747054

Data File Name 151LCCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.1

97.9

98.9

96.9

97.4

Lower Limit

80

80

80

80

%Recovery

92.0

91.9

97.2

91.3

96.41975268

10261934

5601364

12058374

4043351

5176126

7.93

0.19

5.76

0.89

8.00

Reference CPS

8063485

367725

10073032

245998

%RSD

6.01

0.35

7.42

1.23

5.561904563

10372492

5483717

11920593

3917107

5040293

3

2

3

2

3

CPS

7417919

338012

9792955

224528

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

93.7

97.6

118.4

102.5

104.6

105.6

84.9

95.7

98.3

106.0

96.6

100.1

111.6

111.7

112.4

104.3

98.4

96.6

97.9

97.6

97.0

106.9

106.6

96.5

112.7

118.4

110.3

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.87480

2.92681

23.67603

2.04996

1.04593

10.56101

8.49000

4.78522

9.82816

1.06006

4.82788

2.00210

2.23186

11.17218

2.24732

2.08635

9.84370

1.93118

0.48956

1.95294

4.85081

10.69191

1.06638

4.82350

11.26960

11.83522

0.55137

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

107.3

105.4

96.0

106.3

105.1

105.6

108.7

96.8

108.6

100.7

102.7

103.3

102.6

108.6

104.7

103.3

99.0

101.6

103.0

94.6

95.1

%Recovery

95.3

97.5

93.5

99.1

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

107.34691

52.72081

47.98793

106.33614

105.07248

105.57286

54.34117

96.75212

108.57146

100.66152

102.67740

103.27513

2564.01626

108.59452

104.65432

2583.20244

2475.59111

2539.55849

2574.38496

2365.35961

95.10554

Meas Value

95.29642

97.46459

186.96750

2476.71651

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T07:56:45-05:00

Type CCV

VialNumber 1102

Sample Name CCV 1747055

Data File Name 152_CCV.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.4

97.0

94.5

94.3

92.5

Lower Limit

80

80

80

80

%Recovery

87.7

91.1

95.0

92.2

97.21975268

10261934

5601364

12058374

4043351

5176126

0.79

2.87

0.76

2.58

0.46

Reference CPS

8063485

367725

10073032

245998

%RSD

0.33

2.51

0.73

1.20

1.081920046

9785832

5430628

11393573

3811872

4788795

3

2

3

2

3

CPS

7071600

334948

9574131

226908

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90
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92.5

96.4

101.7

94.5

94.2

102.4

99.3

101.7

94.0

99.0

96.5

96.4

102.8

102.8

103.3
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95.2

98.6

98.4
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103.6

20

100
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100
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100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

18.50100

96.40651

101.67193

94.52223

94.18242

102.38472

99.27892

101.71880

94.03151

9.89843

96.50407

96.39397

102.77755

102.80291

103.27667

101.44621

97.86863

19.23260

95.22093

98.55297

49.19759

102.08103

102.02004

47.98793

103.97933

106.44343

10.35804

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165
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205

208

209

232

238

178

181

182

185

195

197

137

139

140
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146

147
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121

125

133
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101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W
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Pt

Au
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Ce
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Nd
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Cd

Sn

Sb

Te
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.00312

0.22590

-0.36037

-0.02660

-0.00217

0.21121

0.00003

0.00111

0.01615

0.00482

0.00813

0.23636

0.00042

0.00658

0.22084

0.15894

-4.09126

-4.04912

-5.72202

0.00779

Meas Value

-0.01208

0.00369

1.86415

-1.45608

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T08:03:25-05:00

Type CCB

VialNumber 4

Sample Name CCB 1747053

Data File Name 153_CCB.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.8

98.8

96.6

95.8

95.1

Lower Limit

80

80

80

80

%Recovery

90.9

97.8

96.7

97.5

96.81975268

10261934

5601364

12058374

4043351

5176126

1.08

0.64

0.83

0.32

0.58

Reference CPS

8063485

367725

10073032

245998

%RSD

0.67

2.24

0.27

3.05

0.651911168

10140919

5533118

11647870

3872888

4920714

3

2

3

2

3

CPS

7332565

359458

9739479

239761

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464
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0.462

2.26

1.46

4

0.05

0.12

1
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0.4

2
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1.072
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2

2
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ug/l

0.03082

-0.01307
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-0.00017

0.00001
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-0.00273
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0.00196
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3
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2
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3

2

2

2
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

54.12475

2.23505

99.71222

312.14653

20.61006

23.19363

1086.51858

89.24504

249.92067

59.41937

3462.88454

138009.80959

78.66973

45.63223

32459.37672

32664.25163

747.08956

8092.04933

222955.21097

1031.08993

FinalConcentration

33.82649

8.34924

32.30028

547.92298

27.06237

1.11752

49.85611

156.07327

10.30503

11.59682

543.25929

44.62252

124.96033

29.70969

1731.44227

69004.90479

39.33486

22.81612

16229.68836

16332.12582

373.54478

4046.02467

111477.60549

515.54496

Meas Value

16.91324

4.17462

16.15014

273.96149

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator CB 7700

ISTDRefDataFileName 078CALB.D

Acq Date Time 2019-06-18T08:10:07-05:00

Type Sample

VialNumber 3503

Sample Name 160-34284-B-10-A

Data File Name 154SMPL.D

DataPath C:\ICPMH\1\DATA\061719B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.6

97.5

96.8

92.8

91.1

Lower Limit

80

80

80

80

%Recovery

88.1

98.6

103.6

88.6

94.51975268

10261934

5601364

12058374

4043351

5176126

3.41

0.65

3.96

1.43

2.92

Reference CPS

8063485

367725

10073032

245998

%RSD

1.89

0.76

1.74

1.85

2.501866133

9710046

5461023

11673213

3751672

4717760

3

2

3

2

3

CPS

7106177

362734

10438325

218014

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.02213

82.76783

1.15668

55.47146

12.69578

2.15823

0.08684

-0.15047

0.00284

0.01420

-0.00242

9883.89307

42.48663

106.33378

17.55073

85.99611

25.24608

0.20999

0.44176

18.62228

1.22317

0.00368

25.33388

2.23505

3.18542

0.00122

0.01473

0.06380

0.51106

41.38392

0.57834

27.73573

6.34789

1.07911

0.04342

-0.07524

0.00142

0.00710

-0.00121

4941.94653

21.24331

53.16689

8.77536

42.99806

12.62304

0.10500

0.22088

9.31114

0.61159

0.00184

12.66694

1.11752

1.59271

0.00061

0.00736

0.03190

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

89.94805

4.06832

109.17805

224.99405

33.61204

24.94224

595.94765

70.03593

627.69652

83.87340

1678.89800

327951.56077

48.32747

37.27449

13115.48170

33417.93884

734.58823

9455.39312

101319.96850

2739.36283

FinalConcentration

38.04677

10.90945

63.27892

493.02413

44.97403

2.03416

54.58902

112.49702

16.80602

12.47112

297.97382

35.01797

313.84826

41.93670

839.44900

163975.78038

24.16373

18.63724

6557.74085

16708.96942

367.29412

4727.69656

50659.98425

1369.68142

Meas Value

19.02339

5.45472

31.63946

246.51207

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020
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Continuing Calibration Verification (CCV) - US EPA Method  6020
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061719B1

Tune SteMassName R a b (blank) DL BEC Units
3 7 Li 0.999979 0.004911391 0.057592665 0.135317 11.72635 ug/l
3 9 Be 0.999999 0.00141432 1.77281E-05 0.00757 0.012535 ug/l
3 11 B 0.999756 0.000971908 0.000664697 0.263309 0.68391 ug/l
2 23 Na 0.99993 0.002704159 0.029074961 0.333286 10.75194 ug/l
2 24 Mg 0.999559 0.001393065 0.001023863 0.198031 0.734972 ug/l
2 27 Al 0.999981 0.000503946 0.000224659 0.267129 0.4458 ug/l
2 31 P 0.999989 3.45893E-05 0.000307067 3.06165 8.877513 ug/l
2 39 K 0.99968 0.001002578 0.056534213 3.787181 56.38882 ug/l
3 44 Ca 0.999998 0.000116609 0.010164717 48.74809 87.16944 ug/l
3 47 Ti 0.999991 0.000355388 3.6748E-05 0.053504 0.103402 ug/l
2 51 V 0.999998 0.015380325 0.002653 0.021129 0.172493 ug/l
2 52 Cr 0.999599 0.01843634 0.001741975 0.021762 0.094486 ug/l
2 55 Mn 0.999901 0.012870005 0.00034417 0.020312 0.026742 ug/l
2 57 Fe 0.99988 0.000533791 0.000334531 0.309512 0.626708 ug/l
2 59 Co 0.9989 0.0443503 3.76954E-05 0.001481 0.00085 ug/l
2 60 Ni 0.999774 0.01265883 0.000197011 0.011358 0.015563 ug/l
2 63 Cu 0.999357 0.033998634 0.021301317 0.035178 0.626534 ug/l
2 66 Zn 0.999817 0.005141357 0.002030966 0.087651 0.395025 ug/l
2 75 As 0.999785 0.003284311 0.000314548 0.07075 0.095773 ug/l
2 78 Se 0.999996 0.000174172 9.86285E-05 0.476924 0.56627 ug/l
3 88 Sr 0.999992 0.025350246 0.000116646 0.003201 0.004601 ug/l
2 89 Y 0.998811 0.032809396 2.36041E-05 0.000772 0.000719 ug/l
2 90 Zr 0.99916 0.029221465 0.000159796 0.006005 0.005468 ug/l
2 93 Nb 0.999345 0.066597297 0.000955212 0.010734 0.014343 ug/l
3 95 Mo 0.999983 0.004799411 0.011545792 1.316719 2.405669 ug/l
2 101 Ru 0.999777 0.020392541 0.000197578 0.007204 0.009689 ug/l
2 103 Rh 0.999572 0.111397357 0.000737646 0.00322 0.006622 ug/l
2 105 Pd 0.999789 0.023959004 0.00048957 0.012066 0.020434 ug/l
3 107 Ag 0.999984 0.002351252 3.05046E-05 0.003168 0.012974 ug/l
3 111 Cd 0.999993 0.000498933 5.71814E-06 0.033226 0.011461 ug/l
3 118 Sn 0.999979 0.001323355 0.000238379 0.106021 0.180132 ug/l
3 121 Sb 0.999777 0.001841516 0.000123072 0.055027 0.066832 ug/l
2 125 Te 0.999999 1.5841E-05 1.9589E-07 0.064256 0.012366 ug/l
2 133 Cs 1 0.001214849 1.37185E-06 0.001676 0.001129 ug/l
3 137 Ba 0.999799 0.000537867 3.0754E-06 0.010263 0.005718 ug/l
2 139 La 0.999924 0.003181586 5.88258E-07 0.000961 0.000185 ug/l
2 140 Ce 0.999898 0.003843258 3.72474E-06 0.000956 0.000969 ug/l
2 141 Pr 0.999912 0.003670753 1.17618E-06 0.000481 0.00032 ug/l
2 146 Nd 0.999998 0.000728418 1.9567E-07 0.001396 0.000269 ug/l
3 147 Sm 0.99976 0.000817139 1.03834E-06 0.0034 0.001271 ug/l
2 178 Hf 0.999859 0.001548092 5.68489E-06 0.002362 0.003672 ug/l
2 181 Ta 0.99995 0.007369527 0.000815343 0.009865 0.110637 ug/l
2 182 W 0.999888 0.001782804 0.000665488 0.096329 0.373281 ug/l
3 185 Re 0.999989 0.003671307 3.42315E-06 0.001581 0.000932 ug/l
2 195 Pt 0.999967 0.001910408 2.72684E-05 0.006326 0.014274 ug/l
3 197 Au 0.999963 0.002580891 9.9902E-05 0.020791 0.038708 ug/l
3 205 Tl 0.999958 0.005784813 0.000844486 0.090118 0.145983 ug/l
3 206 (Pb) 0.999829 0.001955712 0.000421576 0.114672 0.215561 ug/l
3 207 (Pb) 0.999921 0.001723157 0.000368319 0.10059 0.213747 ug/l
3 208 Pb 0.999945 0.007689604 0.001629593 0.119356 0.211922 ug/l
2 209 Bi 0.999874 0.004776607 0.000351857 0.003257 0.073663 ug/l
3 232 Th 0.999963 0.007879418 0.000167585 0.005033 0.021269 ug/l
3 238 U 0.999999 0.007640738 9.2706E-06 0.000365 0.001213 ug/l
3 6 Li (IS) ug/l
2 45 Sc (IS) ug/l
3 45 Sc (IS) ug/l
2 72 Ge (IS) ug/l
3 72 Ge (IS) ug/l
3 115 In (IS) ug/l
2 165 Ho (IS) ug/l
3 165 Ho (IS) ug/l
2 193 Ir (IS) ug/l
3 193 Ir (IS) ug/l

Page 616 of 1394



Metals Y-intercept Check Page 1 of 1

Date:

Element MDL 3XMDL Y-Intercept Pass/Fail Element MDL 3XMDL Y-Intercept Pass/Fail
LI 2.00 6.00 0.0575927 PASS LI 4.00 12.00 0.057593 PASS
BE 0.20 0.60 1.773E-05 PASS BE 0.40 1.20 0.000018 PASS
B 45.00 135.00 0.0006647 PASS B 45.00 135.00 0.000665 PASS
NA 20.00 60.00 0.029075 PASS NA 75.00 225.00 0.029075 PASS
MG 20.00 60.00 0.0010239 PASS MG 25.00 75.00 0.001024 PASS
AL 20.00 60.00 0.0002247 PASS AL 20.00 60.00 0.000225 PASS
P 45.00 135.00 0.0003071 PASS P 200.00 600.00 0.000307 PASS
K 45.00 135.00 0.0565342 PASS K 40.00 120.00 0.056534 PASS
CA 45.00 135.00 0.0101647 PASS CA 100.00 300.00 0.010165 PASS
TI 2.00 6.00 3.675E-05 PASS TI 2.40 7.20 0.000037 PASS
V 4.00 12.00 0.002653 PASS V 4.00 12.00 0.002653 PASS
CR 4.00 12.00 0.001742 PASS CR 4.50 13.50 0.001742 PASS
MN 0.90 2.70 0.0003442 PASS MN 2.00 6.00 0.000344 PASS
FE 20.00 60.00 0.0003345 PASS FE 20.00 60.00 0.000335 PASS
CO 0.90 2.70 3.77E-05 PASS CO 0.75 2.25 0.000038 PASS
NI 2.00 6.00 0.000197 PASS NI 2.00 6.00 0.000197 PASS
CU 0.40 1.20 0.0213013 PASS CU 4.00 12.00 0.021301 PASS
ZN 7.50 22.50 0.002031 PASS ZN 20.00 60.00 0.002031 PASS
AS 4.00 12.00 0.0003145 PASS AS 4.00 12.00 0.000315 PASS
SE 2.00 6.00 9.863E-05 PASS SE 3.20 9.60 0.000099 PASS
SR 2.00 6.00 0.0001166 PASS SR 2.40 7.20 0.000117 PASS
Y 2.00 6.00 2.36E-05 PASS Y 4.00 12.00 0.000024 PASS
ZR 2.00 6.00 0.0001598 PASS ZR 4.00 12.00 0.000160 PASS
NB 10.00 30.00 0.0009552 PASS NB 12.00 36.00 0.000955 PASS
MO 2.00 6.00 0.0115458 PASS MO 2.00 6.00 0.011546 PASS
RU 4.00 12.00 0.0001976 PASS RU 4.00 12.00 0.000198 PASS
RH 4.00 12.00 0.0007376 PASS RH 4.00 12.00 0.000738 PASS
PD 0.20 0.60 0.0004896 PASS PD 0.40 1.20 0.000490 PASS
AG 0.90 2.70 3.05E-05 PASS AG 0.75 2.25 0.000031 PASS
CD 0.20 0.60 5.718E-06 PASS CD 0.24 0.72 0.000006 PASS
SN 1.20 3.60 0.0002384 PASS SN 0.90 2.70 0.000238 PASS
SB 2.00 6.00 0.0001231 PASS SB 2.00 6.00 0.000123 PASS
TE 7.50 22.50 1.959E-07 PASS TE 4.00 12.00 0.000000 PASS
CS 0.20 0.60 1.372E-06 PASS CS 2.00 6.00 0.000001 PASS
BA 0.90 2.70 3.075E-06 PASS BA 5.00 15.00 0.000003 PASS
LA 0.90 2.70 5.883E-07 PASS LA 0.75 2.25 0.000001 PASS
CE 4.00 12.00 3.725E-06 PASS CE 4.00 12.00 0.000004 PASS
PR 0.90 2.70 1.176E-06 PASS PR 0.75 2.25 0.000001 PASS
ND 0.90 2.70 1.957E-07 PASS ND 0.75 2.25 0.000000 PASS
SM 4.00 12.00 1.038E-06 PASS SM 4.00 12.00 0.000001 PASS
HF 4.00 12.00 5.685E-06 PASS HF 4.00 12.00 0.000006 PASS
TA 4.00 12.00 0.0008153 PASS TA 4.00 12.00 0.000815 PASS
W 2.00 6.00 0.0006655 PASS W 10.00 30.00 0.000665 PASS
RE 0.40 1.20 3.423E-06 PASS RE 4.00 12.00 0.000003 PASS
PT 0.40 1.20 2.727E-05 PASS PT 0.40 1.20 0.000027 PASS
AU 5.00 15.00 9.99E-05 PASS AU 2.00 6.00 0.000100 PASS
TL 0.90 2.70 0.0008445 PASS TL 2.00 6.00 0.000844 PASS
(PB 206) 1.00 3.00 0.0004216 PASS (PB 206) 1.25 3.75 0.000422 PASS
(PB 207) 1.00 3.00 0.0003683 PASS (PB 207) 1.25 3.75 0.000368 PASS
PB 1.00 3.00 0.0016296 PASS PB 1.25 3.75 0.001630 PASS
BI 7.50 22.50 0.0003519 PASS BI 7.50 22.50 0.000352 PASS
TH 0.90 2.70 0.0001676 PASS TH 0.90 2.70 0.000168 PASS
U 0.40 1.20 9.271E-06 PASS U 0.40 1.20 0.000009 PASS

6/18/2019Analyst: 
Instrument: 

CGB
7700
CGB

PPB
Soil
061719B1
7700

Analyst: 
Instrument: 

Water
061719B1

Matrix: 
Units:

Calibration File:
Matrix: 

Units:PPB

Calibration File:
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Calibration for 005CALS.D

Batch Folder:

Analysis File:

DA Date-Time:

Calibration Title:

Calibration Method:

VIS Interpolation Fit:

Tune Step:

C:\ICPMH\1\DATA\061719B1.B\

061719B1.batch.xml

6/17/2019 3:49:30 PM

External Calibration

#1 he.u

#2 nogas.u

Level Standard Data File Sample Name Acq. Date-Time

1 003CALB.D ICIS 1747053 6/17/2019 3:27:32 PM

2 004CALS.D IC 1747054 6/17/2019 3:34:16 PM

3 005CALS.D IC 1747055 6/17/2019 3:40:58 PM

4 006CALS.D IC 1747056 6/17/2019 3:47:32 PM

5

6

7

Page 1 6/18/2019 8:20:29 AM
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Calibration for 005CALS.D

y = 0.0049 * x  + 0.0576

R =  1.0000

DL = 0.1353

BEC = 11.73

Weight: None

Min Conc: <None>

y = 0.0014 * x  + 1.7728E-005

R =  1.0000

DL = 0.00757

BEC = 0.01253

Weight: None

Min Conc: <None>

Page 2 6/18/2019 8:20:30 AM
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Calibration for 005CALS.D

y = 9.7191E-004 * x  + 6.6470E-004

R =  0.9998

DL = 0.2633

BEC = 0.6839

Weight: None

Min Conc: <None>

y = 0.0027 * x  + 0.0291

R =  0.9999

DL = 0.3333

BEC = 10.75

Weight: None

Min Conc: <None>

Page 3 6/18/2019 8:20:30 AM

Page 620 of 1394



Calibration for 005CALS.D

y = 0.0014 * x  + 0.0010

R =  0.9996

DL = 0.198

BEC = 0.735

Weight: None

Min Conc: <None>

y = 5.0395E-004 * x  + 2.2466E-004

R =  1.0000

DL = 0.2671

BEC = 0.4458

Weight: None

Min Conc: <None>

Page 4 6/18/2019 8:20:30 AM
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Calibration for 005CALS.D

y = 3.4589E-005 * x  + 3.0707E-004

R =  1.0000

DL = 3.062

BEC = 8.878

Weight: None

Min Conc: <None>

y = 0.0010 * x  + 0.0565

R =  0.9997

DL = 3.787

BEC = 56.39

Weight: None

Min Conc: <None>

Page 5 6/18/2019 8:20:31 AM
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Calibration for 005CALS.D

y = 1.1661E-004 * x  + 0.0102

R =  1.0000

DL = 48.75

BEC = 87.17

Weight: None

Min Conc: <None>

y = 3.5539E-004 * x  + 3.6748E-005

R =  1.0000

DL = 0.0535

BEC = 0.1034

Weight: None

Min Conc: <None>

Page 6 6/18/2019 8:20:31 AM
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Calibration for 005CALS.D

y = 0.0154 * x  + 0.0027

R =  1.0000

DL = 0.02113

BEC = 0.1725

Weight: None

Min Conc: <None>

y = 0.0184 * x  + 0.0017

R =  0.9996

DL = 0.02176

BEC = 0.09449

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0129 * x  + 3.4417E-004

R =  0.9999

DL = 0.02031

BEC = 0.02674

Weight: None

Min Conc: <None>

y = 5.3379E-004 * x  + 3.3453E-004

R =  0.9999

DL = 0.3095

BEC = 0.6267

Weight: None

Min Conc: <None>

Page 8 6/18/2019 8:20:32 AM
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Calibration for 005CALS.D

y = 0.0444 * x  + 3.7695E-005

R =  0.9989

DL = 0.001481

BEC = 0.0008499

Weight: None

Min Conc: <None>

y = 0.0127 * x  + 1.9701E-004

R =  0.9998

DL = 0.01136

BEC = 0.01556

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0340 * x  + 0.0213

R =  0.9994

DL = 0.03518

BEC = 0.6265

Weight: None

Min Conc: <None>

y = 0.0051 * x  + 0.0020

R =  0.9998

DL = 0.08765

BEC = 0.395

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0033 * x  + 3.1455E-004

R =  0.9998

DL = 0.07075

BEC = 0.09577

Weight: None

Min Conc: <None>

y = 1.7417E-004 * x  + 9.8629E-005

R =  1.0000

DL = 0.4769

BEC = 0.5663

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0254 * x  + 1.1665E-004

R =  1.0000

DL = 0.003201

BEC = 0.004601

Weight: None

Min Conc: <None>

y = 0.0328 * x  + 2.3604E-005

R =  0.9988

DL = 0.0007721

BEC = 0.0007194

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0292 * x  + 1.5980E-004

R =  0.9992

DL = 0.006005

BEC = 0.005468

Weight: None

Min Conc: <None>

y = 0.0666 * x  + 9.5521E-004

R =  0.9993

DL = 0.01073

BEC = 0.01434

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0048 * x  + 0.0115

R =  1.0000

DL = 1.317

BEC = 2.406

Weight: None

Min Conc: <None>

y = 0.0204 * x  + 1.9758E-004

R =  0.9998

DL = 0.007204

BEC = 0.009689

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.1114 * x  + 7.3765E-004

R =  0.9996

DL = 0.00322

BEC = 0.006622

Weight: None

Min Conc: <None>

y = 0.0240 * x  + 4.8957E-004

R =  0.9998

DL = 0.01207

BEC = 0.02043

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0024 * x  + 3.0505E-005

R =  1.0000

DL = 0.003168

BEC = 0.01297

Weight: None

Min Conc: <None>

y = 4.9893E-004 * x  + 5.7181E-006

R =  1.0000

DL = 0.03323

BEC = 0.01146

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0013 * x  + 2.3838E-004

R =  1.0000

DL = 0.106

BEC = 0.1801

Weight: None

Min Conc: <None>

y = 0.0018 * x  + 1.2307E-004

R =  0.9998

DL = 0.05503

BEC = 0.06683

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 1.5841E-005 * x  + 1.9589E-007

R =  1.0000

DL = 0.06426

BEC = 0.01237

Weight: None

Min Conc: <None>

y = 0.0012 * x  + 1.3719E-006

R =  1.0000

DL = 0.001676

BEC = 0.001129

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 5.3787E-004 * x  + 3.0754E-006

R =  0.9998

DL = 0.01026

BEC = 0.005718

Weight: None

Min Conc: <None>

y = 0.0032 * x  + 5.8826E-007

R =  0.9999

DL = 0.0009607

BEC = 0.0001849

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0038 * x  + 3.7247E-006

R =  0.9999

DL = 0.0009565

BEC = 0.0009692

Weight: None

Min Conc: <None>

y = 0.0037 * x  + 1.1762E-006

R =  0.9999

DL = 0.0004809

BEC = 0.0003204

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 7.2842E-004 * x  + 1.9567E-007

R =  1.0000

DL = 0.001396

BEC = 0.0002686

Weight: None

Min Conc: <None>

y = 8.1714E-004 * x  + 1.0383E-006

R =  0.9998

DL = 0.0034

BEC = 0.001271

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0015 * x  + 5.6849E-006

R =  0.9999

DL = 0.002362

BEC = 0.003672

Weight: None

Min Conc: <None>

y = 0.0074 * x  + 8.1534E-004

R =  1.0000

DL = 0.009865

BEC = 0.1106

Weight: None

Min Conc: <None>

Page 22 6/18/2019 8:20:37 AM

Page 639 of 1394



Calibration for 005CALS.D

y = 0.0018 * x  + 6.6549E-004

R =  0.9999

DL = 0.09633

BEC = 0.3733

Weight: None

Min Conc: <None>

y = 0.0037 * x  + 3.4232E-006

R =  1.0000

DL = 0.001581

BEC = 0.0009324

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0019 * x  + 2.7268E-005

R =  1.0000

DL = 0.006326

BEC = 0.01427

Weight: None

Min Conc: <None>

y = 0.0026 * x  + 9.9902E-005

R =  1.0000

DL = 0.02079

BEC = 0.03871

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0058 * x  + 8.4449E-004

R =  1.0000

DL = 0.09012

BEC = 0.146

Weight: None

Min Conc: <None>

y = 0.0020 * x  + 4.2158E-004

R =  0.9998

DL = 0.1147

BEC = 0.2156

Weight: None

Min Conc: <None>

Page 25 6/18/2019 8:20:38 AM

Page 642 of 1394



Calibration for 005CALS.D

y = 0.0017 * x  + 3.6832E-004

R =  0.9999

DL = 0.1006

BEC = 0.2137

Weight: None

Min Conc: <None>

y = 0.0077 * x  + 0.0016

R =  0.9999

DL = 0.1194

BEC = 0.2119

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0048 * x  + 3.5186E-004

R =  0.9999

DL = 0.003257

BEC = 0.07366

Weight: None

Min Conc: <None>

y = 0.0079 * x  + 1.6759E-004

R =  1.0000

DL = 0.005033

BEC = 0.02127

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0076 * x  + 9.2706E-006

R =  1.0000

DL = 0.0003654

BEC = 0.001213

Weight: None

Min Conc: <None>

Page 28 6/18/2019 8:20:39 AM
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Calibration for 005CALS.D
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Calibration for 005CALS.D
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Calibration for 005CALS.D
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Calibration for 005CALS.D
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Calibration for 005CALS.D
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061719B2-2

Tune SteMassName R a b (blank) DL BEC Units
3 7 Li 0.999881 0.004919221 0.059505278 0.45465 12.09648 ug/l
3 9 Be 0.999874 0.001445124 7.99804E-06 0.002872 0.005535 ug/l
3 11 B 0.999584 0.001006059 0.00709069 0.49398 7.047983 ug/l
2 23 Na 0.999211 0.002497958 0.026372197 0.699897 10.5575 ug/l
2 24 Mg 0.998939 0.001271026 0.000535203 0.163854 0.421079 ug/l
2 27 Al 0.99965 0.000470409 0.000157035 0.13843 0.333828 ug/l
2 31 P 0.999682 3.19745E-05 0.000226459 4.113706 7.082484 ug/l
2 39 K 0.998934 0.000945471 0.053794198 2.667835 56.89669 ug/l
3 44 Ca 0.99996 0.000116281 0.002999441 0.268951 25.79476 ug/l
3 47 Ti 0.999897 0.000345994 1.94126E-05 0.007934 0.056107 ug/l
2 51 V 0.999575 0.01426051 0.00174069 0.011108 0.122064 ug/l
2 52 Cr 0.99943 0.017326124 0.001729169 0.034028 0.099801 ug/l
2 55 Mn 0.99908 0.01202098 0.000194697 0.021152 0.016196 ug/l
2 57 Fe 0.998861 0.000495199 0.000415835 0.358899 0.839731 ug/l
2 59 Co 0.996715 0.040700687 9.94779E-05 0.00159 0.002444 ug/l
2 60 Ni 0.998873 0.011646253 0.000126403 0.00515 0.010854 ug/l
2 63 Cu 0.997653 0.031285384 0.01948792 0.019914 0.622908 ug/l
2 66 Zn 0.998468 0.004743746 0.001029237 0.094476 0.216967 ug/l
2 75 As 0.999132 0.003032505 0.000288575 0.105794 0.09516 ug/l
2 78 Se 0.999896 0.000162127 5.86799E-05 0.378417 0.361938 ug/l
3 88 Sr 0.999992 0.024901481 9.05474E-05 0.000796 0.003636 ug/l
2 89 Y 0.997164 0.030365295 4.06347E-05 0.002662 0.001338 ug/l
2 90 Zr 0.997948 0.027153527 0.000207981 0.003971 0.007659 ug/l
2 93 Nb 0.998208 0.061562968 0.004144508 0.019445 0.067321 ug/l
3 95 Mo 0.99994 0.004656295 0.002013842 0.064319 0.432499 ug/l
2 101 Ru 0.99899 0.018780116 0.000171605 0.001019 0.009138 ug/l
2 103 Rh 0.998341 0.102143355 0.000922335 0.004392 0.00903 ug/l
2 105 Pd 0.999093 0.021870117 0.000393218 0.007081 0.01798 ug/l
3 107 Ag 0.999895 0.002290191 3.36745E-05 0.007547 0.014704 ug/l
3 111 Cd 0.999818 0.000487268 2.9274E-06 0.009027 0.006008 ug/l
3 118 Sn 0.999994 0.001315398 0.000208259 0.033346 0.158324 ug/l
3 121 Sb 0.999989 0.001796452 0.000113049 0.021461 0.062929 ug/l
2 125 Te 0.999125 1.48618E-05 9.91617E-07 0.181944 0.066723 ug/l
2 133 Cs 0.999667 0.001149592 5.77428E-06 0.007221 0.005023 ug/l
3 137 Ba 0.999892 0.000562764 4.60511E-06 0.0114 0.008183 ug/l
2 139 La 0.999294 0.003052567 9.86909E-07 0.00168 0.000323 ug/l
2 140 Ce 0.999205 0.003656664 1.38815E-06 0.000276 0.00038 ug/l
2 141 Pr 0.99922 0.003447199 1.98111E-06 0.000277 0.000575 ug/l
2 146 Nd 0.99968 0.000679554 1.95489E-07 0.001495 0.000288 ug/l
3 147 Sm 0.999988 0.000824949 1.19702E-06 0.001521 0.001451 ug/l
2 178 Hf 0.999187 0.001431364 5.72424E-06 0.006287 0.003999 ug/l
2 181 Ta 0.999611 0.006897192 0.000865118 0.033201 0.12543 ug/l
2 182 W 0.999333 0.001651319 0.00210484 0.018539 1.274642 ug/l
3 185 Re 0.999866 0.003672772 4.7251E-06 0.000824 0.001287 ug/l
2 195 Pt 0.999719 0.00176762 2.97193E-05 0.007853 0.016813 ug/l
3 197 Au 0.999953 0.002584506 0.000369314 0.02755 0.142896 ug/l
3 205 Tl 0.99973 0.005689836 0.000539893 0.004071 0.094887 ug/l
3 206 (Pb) 0.999955 0.001935314 0.00025827 0.006001 0.133451 ug/l
3 207 (Pb) 1 0.001706694 0.000261841 0.016912 0.15342 ug/l
3 208 Pb 0.999996 0.007582796 0.001037717 0.016717 0.136851 ug/l
2 209 Bi 0.999276 0.004419634 0.000552362 0.022061 0.124979 ug/l
3 232 Th 0.999947 0.007708371 0.000105354 0.002705 0.013668 ug/l
3 238 U 0.999983 0.007506478 1.24608E-05 0.000686 0.00166 ug/l
3 6 Li (IS) ug/l
2 45 Sc (IS) ug/l
3 45 Sc (IS) ug/l
2 72 Ge (IS) ug/l
3 72 Ge (IS) ug/l
3 115 In (IS) ug/l
2 165 Ho (IS) ug/l
3 165 Ho (IS) ug/l
2 193 Ir (IS) ug/l
3 193 Ir (IS) ug/l
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Metals Y-intercept Check Page 1 of 1

Date:

Element MDL 3XMDL Y-Intercept Pass/Fail Element MDL 3XMDL Y-Intercept Pass/Fail
LI 2.00 6.00 0.0595053 PASS LI 4.00 12.00 0.059505 PASS
BE 0.20 0.60 7.998E-06 PASS BE 0.40 1.20 0.000008 PASS
B 45.00 135.00 0.0070907 PASS B 45.00 135.00 0.007091 PASS
NA 20.00 60.00 0.0263722 PASS NA 75.00 225.00 0.026372 PASS
MG 20.00 60.00 0.0005352 PASS MG 25.00 75.00 0.000535 PASS
AL 20.00 60.00 0.000157 PASS AL 20.00 60.00 0.000157 PASS
P 45.00 135.00 0.0002265 PASS P 200.00 600.00 0.000226 PASS
K 45.00 135.00 0.0537942 PASS K 40.00 120.00 0.053794 PASS
CA 45.00 135.00 0.0029994 PASS CA 100.00 300.00 0.002999 PASS
TI 2.00 6.00 1.941E-05 PASS TI 2.40 7.20 0.000019 PASS
V 4.00 12.00 0.0017407 PASS V 4.00 12.00 0.001741 PASS
CR 4.00 12.00 0.0017292 PASS CR 4.50 13.50 0.001729 PASS
MN 0.90 2.70 0.0001947 PASS MN 2.00 6.00 0.000195 PASS
FE 20.00 60.00 0.0004158 PASS FE 20.00 60.00 0.000416 PASS
CO 0.90 2.70 9.948E-05 PASS CO 0.75 2.25 0.000099 PASS
NI 2.00 6.00 0.0001264 PASS NI 2.00 6.00 0.000126 PASS
CU 0.40 1.20 0.0194879 PASS CU 4.00 12.00 0.019488 PASS
ZN 7.50 22.50 0.0010292 PASS ZN 20.00 60.00 0.001029 PASS
AS 4.00 12.00 0.0002886 PASS AS 4.00 12.00 0.000289 PASS
SE 2.00 6.00 5.868E-05 PASS SE 3.20 9.60 0.000059 PASS
SR 2.00 6.00 9.055E-05 PASS SR 2.40 7.20 0.000091 PASS
Y 2.00 6.00 4.063E-05 PASS Y 4.00 12.00 0.000041 PASS
ZR 2.00 6.00 0.000208 PASS ZR 4.00 12.00 0.000208 PASS
NB 10.00 30.00 0.0041445 PASS NB 12.00 36.00 0.004145 PASS
MO 2.00 6.00 0.0020138 PASS MO 2.00 6.00 0.002014 PASS
RU 4.00 12.00 0.0001716 PASS RU 4.00 12.00 0.000172 PASS
RH 4.00 12.00 0.0009223 PASS RH 4.00 12.00 0.000922 PASS
PD 0.20 0.60 0.0003932 PASS PD 0.40 1.20 0.000393 PASS
AG 0.90 2.70 3.367E-05 PASS AG 0.75 2.25 0.000034 PASS
CD 0.20 0.60 2.927E-06 PASS CD 0.24 0.72 0.000003 PASS
SN 1.20 3.60 0.0002083 PASS SN 0.90 2.70 0.000208 PASS
SB 2.00 6.00 0.000113 PASS SB 2.00 6.00 0.000113 PASS
TE 7.50 22.50 9.916E-07 PASS TE 4.00 12.00 0.000001 PASS
CS 0.20 0.60 5.774E-06 PASS CS 2.00 6.00 0.000006 PASS
BA 0.90 2.70 4.605E-06 PASS BA 5.00 15.00 0.000005 PASS
LA 0.90 2.70 9.869E-07 PASS LA 0.75 2.25 0.000001 PASS
CE 4.00 12.00 1.388E-06 PASS CE 4.00 12.00 0.000001 PASS
PR 0.90 2.70 1.981E-06 PASS PR 0.75 2.25 0.000002 PASS
ND 0.90 2.70 1.955E-07 PASS ND 0.75 2.25 0.000000 PASS
SM 4.00 12.00 1.197E-06 PASS SM 4.00 12.00 0.000001 PASS
HF 4.00 12.00 5.724E-06 PASS HF 4.00 12.00 0.000006 PASS
TA 4.00 12.00 0.0008651 PASS TA 4.00 12.00 0.000865 PASS
W 2.00 6.00 0.0021048 PASS W 10.00 30.00 0.002105 PASS
RE 0.40 1.20 4.725E-06 PASS RE 4.00 12.00 0.000005 PASS
PT 0.40 1.20 2.972E-05 PASS PT 0.40 1.20 0.000030 PASS
AU 5.00 15.00 0.0003693 PASS AU 2.00 6.00 0.000369 PASS
TL 0.90 2.70 0.0005399 PASS TL 2.00 6.00 0.000540 PASS
(PB 206) 1.00 3.00 0.0002583 PASS (PB 206) 1.25 3.75 0.000258 PASS
(PB 207) 1.00 3.00 0.0002618 PASS (PB 207) 1.25 3.75 0.000262 PASS
PB 1.00 3.00 0.0010377 PASS PB 1.25 3.75 0.001038 PASS
BI 7.50 22.50 0.0005524 PASS BI 7.50 22.50 0.000552 PASS
TH 0.90 2.70 0.0001054 PASS TH 0.90 2.70 0.000105 PASS
U 0.40 1.20 1.246E-05 PASS U 0.40 1.20 0.000012 PASS

6/18/2019Analyst: 
Instrument: 

CGB
7700
CGB

PPB
Soil
061719B1-2
7700

Analyst: 
Instrument: 

Water
061719B1-2

Matrix: 
Units:

Calibration File:
Matrix: 

Units:PPB

Calibration File:
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Calibration for 079CALS.D

Batch Folder:

Analysis File:

DA Date-Time:

Calibration Title:

Calibration Method:

VIS Interpolation Fit:

Tune Step:

C:\ICPMH\1\DATA\061719B1.B\

061719B1.batch.xml

6/18/2019 12:07:29 AM

External Calibration

#1 he.u

#2 nogas.u

Level Standard Data File Sample Name Acq. Date-Time

1 078CALB.D ICIS 1747053 6/17/2019 11:45:15 PM

2 079CALS.D IC 1747054 6/17/2019 11:51:57 PM

3 080CALS.D IC 1747055 6/17/2019 11:58:39 PM

4 081CALS.D IC 1747056 6/18/2019 12:05:17 AM

5

6

7

Page 1 6/18/2019 8:21:58 AM
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Calibration for 079CALS.D

y = 0.0049 * x  + 0.0595

R =  0.9999

DL = 0.4547

BEC = 12.1

Weight: None

Min Conc: <None>

y = 0.0014 * x  + 7.9980E-006

R =  0.9999

DL = 0.002872

BEC = 0.005535

Weight: None

Min Conc: <None>

Page 2 6/18/2019 8:21:59 AM
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Calibration for 079CALS.D

y = 0.0010 * x  + 0.0071

R =  0.9996

DL = 0.494

BEC = 7.048

Weight: None

Min Conc: <None>

y = 0.0025 * x  + 0.0264

R =  0.9992

DL = 0.6999

BEC = 10.56

Weight: None

Min Conc: <None>

Page 3 6/18/2019 8:21:59 AM
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Calibration for 079CALS.D

y = 0.0013 * x  + 5.3520E-004

R =  0.9989

DL = 0.1639

BEC = 0.4211

Weight: None

Min Conc: <None>

y = 4.7041E-004 * x  + 1.5704E-004

R =  0.9997

DL = 0.1384

BEC = 0.3338

Weight: None

Min Conc: <None>

Page 4 6/18/2019 8:21:59 AM
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Calibration for 079CALS.D

y = 3.1974E-005 * x  + 2.2646E-004

R =  0.9997

DL = 4.114

BEC = 7.082

Weight: None

Min Conc: <None>

y = 9.4547E-004 * x  + 0.0538

R =  0.9989

DL = 2.668

BEC = 56.9

Weight: None

Min Conc: <None>

Page 5 6/18/2019 8:22:00 AM

Page 657 of 1394



Calibration for 079CALS.D

y = 1.1628E-004 * x  + 0.0030

R =  1.0000

DL = 0.269

BEC = 25.79

Weight: None

Min Conc: <None>

y = 3.4599E-004 * x  + 1.9413E-005

R =  0.9999

DL = 0.007934

BEC = 0.05611

Weight: None

Min Conc: <None>

Page 6 6/18/2019 8:22:00 AM
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Calibration for 079CALS.D

y = 0.0143 * x  + 0.0017

R =  0.9996

DL = 0.01111

BEC = 0.1221

Weight: None

Min Conc: <None>

y = 0.0173 * x  + 0.0017

R =  0.9994

DL = 0.03403

BEC = 0.0998

Weight: None

Min Conc: <None>

Page 7 6/18/2019 8:22:00 AM
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Calibration for 079CALS.D

y = 0.0120 * x  + 1.9470E-004

R =  0.9991

DL = 0.02115

BEC = 0.0162

Weight: None

Min Conc: <None>

y = 4.9520E-004 * x  + 4.1583E-004

R =  0.9989

DL = 0.3589

BEC = 0.8397

Weight: None

Min Conc: <None>

Page 8 6/18/2019 8:22:01 AM
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Calibration for 079CALS.D

y = 0.0407 * x  + 9.9478E-005

R =  0.9967

DL = 0.00159

BEC = 0.002444

Weight: None

Min Conc: <None>

y = 0.0116 * x  + 1.2640E-004

R =  0.9989

DL = 0.00515

BEC = 0.01085

Weight: None

Min Conc: <None>

Page 9 6/18/2019 8:22:01 AM
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Calibration for 079CALS.D

y = 0.0313 * x  + 0.0195

R =  0.9977

DL = 0.01991

BEC = 0.6229

Weight: None

Min Conc: <None>

y = 0.0047 * x  + 0.0010

R =  0.9985

DL = 0.09448

BEC = 0.217

Weight: None

Min Conc: <None>

Page 10 6/18/2019 8:22:01 AM
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Calibration for 079CALS.D

y = 0.0030 * x  + 2.8857E-004

R =  0.9991

DL = 0.1058

BEC = 0.09516

Weight: None

Min Conc: <None>

y = 1.6213E-004 * x  + 5.8680E-005

R =  0.9999

DL = 0.3784

BEC = 0.3619

Weight: None

Min Conc: <None>

Page 11 6/18/2019 8:22:02 AM
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Calibration for 079CALS.D

y = 0.0249 * x  + 9.0547E-005

R =  1.0000

DL = 0.0007958

BEC = 0.003636

Weight: None

Min Conc: <None>

y = 0.0304 * x  + 4.0635E-005

R =  0.9972

DL = 0.002662

BEC = 0.001338

Weight: None

Min Conc: <None>

Page 12 6/18/2019 8:22:02 AM
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Calibration for 079CALS.D

y = 0.0272 * x  + 2.0798E-004

R =  0.9979

DL = 0.003971

BEC = 0.007659

Weight: None

Min Conc: <None>

y = 0.0616 * x  + 0.0041

R =  0.9982

DL = 0.01945

BEC = 0.06732

Weight: None

Min Conc: <None>

Page 13 6/18/2019 8:22:03 AM
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Calibration for 079CALS.D

y = 0.0047 * x  + 0.0020

R =  0.9999

DL = 0.06432

BEC = 0.4325

Weight: None

Min Conc: <None>

y = 0.0188 * x  + 1.7160E-004

R =  0.9990

DL = 0.001019

BEC = 0.009138

Weight: None

Min Conc: <None>

Page 14 6/18/2019 8:22:03 AM
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Calibration for 079CALS.D

y = 0.1021 * x  + 9.2233E-004

R =  0.9983

DL = 0.004392

BEC = 0.00903

Weight: None

Min Conc: <None>

y = 0.0219 * x  + 3.9322E-004

R =  0.9991

DL = 0.007081

BEC = 0.01798

Weight: None

Min Conc: <None>

Page 15 6/18/2019 8:22:03 AM
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Calibration for 079CALS.D

y = 0.0023 * x  + 3.3674E-005

R =  0.9999

DL = 0.007547

BEC = 0.0147

Weight: None

Min Conc: <None>

y = 4.8727E-004 * x  + 2.9274E-006

R =  0.9998

DL = 0.009027

BEC = 0.006008

Weight: None

Min Conc: <None>

Page 16 6/18/2019 8:22:04 AM
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Calibration for 079CALS.D

y = 0.0013 * x  + 2.0826E-004

R =  1.0000

DL = 0.03335

BEC = 0.1583

Weight: None

Min Conc: <None>

y = 0.0018 * x  + 1.1305E-004

R =  1.0000

DL = 0.02146

BEC = 0.06293

Weight: None

Min Conc: <None>

Page 17 6/18/2019 8:22:04 AM
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Calibration for 079CALS.D

y = 1.4862E-005 * x  + 9.9162E-007

R =  0.9991

DL = 0.1819

BEC = 0.06672

Weight: None

Min Conc: <None>

y = 0.0011 * x  + 5.7743E-006

R =  0.9997

DL = 0.007221

BEC = 0.005023

Weight: None

Min Conc: <None>

Page 18 6/18/2019 8:22:04 AM
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Calibration for 079CALS.D

y = 5.6276E-004 * x  + 4.6051E-006

R =  0.9999

DL = 0.0114

BEC = 0.008183

Weight: None

Min Conc: <None>

y = 0.0031 * x  + 9.8691E-007

R =  0.9993

DL = 0.00168

BEC = 0.0003233

Weight: None

Min Conc: <None>

Page 19 6/18/2019 8:22:05 AM
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Calibration for 079CALS.D

y = 0.0037 * x  + 1.3882E-006

R =  0.9992

DL = 0.0002761

BEC = 0.0003796

Weight: None

Min Conc: <None>

y = 0.0034 * x  + 1.9811E-006

R =  0.9992

DL = 0.0002769

BEC = 0.0005747

Weight: None

Min Conc: <None>

Page 20 6/18/2019 8:22:05 AM
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Calibration for 079CALS.D

y = 6.7955E-004 * x  + 1.9549E-007

R =  0.9997

DL = 0.001495

BEC = 0.0002877

Weight: None

Min Conc: <None>

y = 8.2495E-004 * x  + 1.1970E-006

R =  1.0000

DL = 0.001521

BEC = 0.001451

Weight: None

Min Conc: <None>

Page 21 6/18/2019 8:22:06 AM
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Calibration for 079CALS.D

y = 0.0014 * x  + 5.7242E-006

R =  0.9992

DL = 0.006287

BEC = 0.003999

Weight: None

Min Conc: <None>

y = 0.0069 * x  + 8.6512E-004

R =  0.9996

DL = 0.0332

BEC = 0.1254

Weight: None

Min Conc: <None>

Page 22 6/18/2019 8:22:06 AM
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Calibration for 079CALS.D

y = 0.0017 * x  + 0.0021

R =  0.9993

DL = 0.01854

BEC = 1.275

Weight: None

Min Conc: <None>

y = 0.0037 * x  + 4.7251E-006

R =  0.9999

DL = 0.0008236

BEC = 0.001287

Weight: None

Min Conc: <None>

Page 23 6/18/2019 8:22:06 AM

Page 675 of 1394



Calibration for 079CALS.D

y = 0.0018 * x  + 2.9719E-005

R =  0.9997

DL = 0.007853

BEC = 0.01681

Weight: None

Min Conc: <None>

y = 0.0026 * x  + 3.6931E-004

R =  1.0000

DL = 0.02755

BEC = 0.1429

Weight: None

Min Conc: <None>

Page 24 6/18/2019 8:22:07 AM
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Calibration for 079CALS.D

y = 0.0057 * x  + 5.3989E-004

R =  0.9997

DL = 0.004071

BEC = 0.09489

Weight: None

Min Conc: <None>

y = 0.0019 * x  + 2.5827E-004

R =  1.0000

DL = 0.006001

BEC = 0.1335

Weight: None

Min Conc: <None>

Page 25 6/18/2019 8:22:07 AM
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Calibration for 079CALS.D

y = 0.0017 * x  + 2.6184E-004

R =  1.0000

DL = 0.01691

BEC = 0.1534

Weight: None

Min Conc: <None>

y = 0.0076 * x  + 0.0010

R =  1.0000

DL = 0.01672

BEC = 0.1369

Weight: None

Min Conc: <None>

Page 26 6/18/2019 8:22:07 AM
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Calibration for 079CALS.D

y = 0.0044 * x  + 5.5236E-004

R =  0.9993

DL = 0.02206

BEC = 0.125

Weight: None

Min Conc: <None>

y = 0.0077 * x  + 1.0535E-004

R =  0.9999

DL = 0.002705

BEC = 0.01367

Weight: None

Min Conc: <None>

Page 27 6/18/2019 8:22:08 AM
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Calibration for 079CALS.D

y = 0.0075 * x  + 1.2461E-005

R =  1.0000

DL = 0.0006858

BEC = 0.00166

Weight: None

Min Conc: <None>

Page 28 6/18/2019 8:22:08 AM
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Calibration for 079CALS.D

Page 29 6/18/2019 8:22:08 AM
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Calibration for 079CALS.D

Page 30 6/18/2019 8:22:09 AM
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Calibration for 079CALS.D

Page 31 6/18/2019 8:22:09 AM
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Calibration for 079CALS.D

Page 32 6/18/2019 8:22:10 AM
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Calibration for 079CALS.D

Page 33 6/18/2019 8:22:10 AM
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GENERAL CHEMISTRY
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COVER PAGE

Lab Name:   Job Number: 

Client Sample ID Lab Sample ID

GENERAL CHEMISTRY

Project: Cameron Area Mine Sites - En Pro

SDG No.: AB03 RSE VD

160-34284-1Eurofins TestAmerica, St. Louis

160-34284-1 AB03-MB01-01
160-34284-2 AB03-MB02-01
160-34284-3 AB03-MB03-01
160-34284-4 AB03-MB03-02
160-34284-5 AB03-MB04-01
160-34284-6 AB03-MB04-02
160-34284-7 AB03-MB05-01
160-34284-8 AB03-MB05-02
160-34284-9 AB03-MS01-01
160-34284-10 AB03-MS01-02
160-34284-11 AB03-MS02-01
160-34284-12 AB03-MS02-02
160-34284-13 AB03-MS03-01
160-34284-14 AB03-MS03-02
160-34284-15 DUP-5
160-34284-16 DUP-6

Comments:
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9-IN

Instrument ID: NOEQUIP

160-34284-1Job Number:

AB03 RSE VD

SolidMatrix:

SDG Number:

Lab Name:

GENERAL CHEMISTRY

Eurofins TestAmerica, St. Louis

DETECTION LIMITS

01/28/2011 14:43Method: Moisture RL Date:

Analyte Wavelength/
Mass

RL
(%)

Percent Moisture 0.1
Percent Solids 0.1

FORM IX - IN
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9-IN

Instrument ID: NOEQUIP

160-34284-1Job Number:

AB03 RSE VD

SolidMatrix:

SDG Number:

Lab Name:

GENERAL CHEMISTRY

Eurofins TestAmerica, St. Louis

CALIBRATION BLANK DETECTION LIMITS

Moisture XRL Date: 01/28/2011 14:42Method:

Analyte Wavelength/
Mass

XRL
(%)

Percent Moisture 0.1
Percent Solids 0.1

FORM IX - IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:05/28/2019  06:12 05/28/2019  06:12

13-IN
ANALYSIS RUN LOG
GENERAL CHEMISTRY

Job No.: 160-34284-1

SDG No.:

Eurofins TestAmerica, St. Louis

AB03 RSE VD

NOEQUIP Moisture

Analytes

TimeD/FLab Sample Id
%
S
o
l

M
o
i
s
t

T
y
p
e

X X06:121160-34284-1 T
X X06:121160-34284-2 T
X X06:121160-34284-2 DU T
X X06:121160-34284-3 T
X X06:121160-34284-4 T
X X06:121160-34284-5 T
X X06:121160-34284-6 T
X X06:121160-34284-7 T
X X06:121160-34284-8 T
X X06:121160-34284-9 T
X X06:121160-34284-10 T
X X06:121160-34284-11 T
X X06:121160-34284-12 T
X X06:121160-34284-13 T
X X06:121160-34284-14 T
X X06:121160-34284-15 T
X X06:121160-34284-16 T

06:12ZZZZZZ
06:12ZZZZZZ
06:12ZZZZZZ
06:12ZZZZZZ
06:12ZZZZZZ
06:12ZZZZZZ
06:12ZZZZZZ
06:12ZZZZZZ
06:12ZZZZZZ
06:12ZZZZZZ
06:12ZZZZZZ
06:12ZZZZZZ
06:12ZZZZZZ

Prep Types:
Total/NAT =

FORM XIII-IN
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Lab Name: Job No.:

SDG No.:

GENERAL CHEMISTRY BATCH WORKSHEET

160-34284-1

AB03 RSE VD

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Braatz, Steve D

05/29/19  04:11

05/28/19  07:09429837

Batch Method:

Eurofins TestAmerica, St. Louis

Moisture

Lab Sample ID Client Sample ID Method Chain Basis DISH# DishWeight SampleMassWet SampleMassDry

AB03-MB01-01 1 1.0646 g 17.5969 g 16.7559 gMoisture T160-34284-B-1

AB03-MB02-01 2 1.0714 g 10.0664 g 9.5218 gMoisture T160-34284-B-2

AB03-MB02-01 3 1.0643 g 10.8322 g 10.2158 gMoisture T160-34284-B-2 
DU

AB03-MB03-01 4 1.0730 g 14.7720 g 14.1036 gMoisture T160-34284-B-3

AB03-MB03-02 5 1.0563 g 15.5007 g 14.9355 gMoisture T160-34284-B-4

AB03-MB04-01 6 1.0649 g 13.4065 g 12.8101 gMoisture T160-34284-B-5

AB03-MB04-02 7 1.0690 g 9.2673 g 8.9254 gMoisture T160-34284-B-6

AB03-MB05-01 8 1.0455 g 12.1398 g 11.4885 gMoisture T160-34284-B-7

AB03-MB05-02 9 1.0400 g 14.2791 g 13.4766 gMoisture T160-34284-B-8

AB03-MS01-01 10 1.0411 g 13.2892 g 12.6427 gMoisture T160-34284-B-9

AB03-MS01-02 11 1.0431 g 17.6776 g 16.8246 gMoisture T160-34284-B-10

AB03-MS02-01 12 1.0420 g 13.5986 g 12.9372 gMoisture T160-34284-B-11

AB03-MS02-02 13 1.0323 g 19.4849 g 18.6753 gMoisture T160-34284-B-12

AB03-MS03-01 14 1.0601 g 13.3882 g 12.7279 gMoisture T160-34284-B-13

AB03-MS03-02 15 1.0375 g 8.3520 g 8.0209 gMoisture T160-34284-B-14

DUP-5 16 1.0185 g 13.9393 g 13.2818 gMoisture T160-34284-B-15

DUP-6 17 1.0535 g 17.0537 g 16.3330 gMoisture T160-34284-B-16

Batch Notes

Balance ID 0034150065

Batch Comment TRAY B

Date samples were placed in the oven 05/28/2019

Oven Temp In 103.4 Degrees C

Time samples were place in the oven 07:09

Date samples were removed from oven 05/29/2019

Oven Temp Out 102.4 Degrees C

Time Samples were removed from oven 04:11

Oven ID OC

Thermometer ID A142186

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 1 of 2Moisture
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Lab Name: Job No.:

SDG No.:

GENERAL CHEMISTRY BATCH WORKSHEET

160-34284-1

AB03 RSE VD

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Braatz, Steve D

05/29/19  04:11

05/28/19  07:09429837

Batch Method:

Eurofins TestAmerica, St. Louis

Moisture

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 2 of 2Moisture
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GAMMA SPECTROSCOPY
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Method 901.1 
Ra-226

Radium-226 & Other Gamma Emitters 
(GS) by Method 901.1
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Prep Batch: 430296
Fill Geometry, 21-Day In-Growth
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Prep Batch: 430296

Gamma Spectroscopy Analysis Detail Report

06/20/19  21:59 230MB 160-430296/1-ALab Id: Analyzed: Sigma:Ts:
NoGV9Client ID: Detector: Decay Corrected: Ingrowth:

Analyte MB Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 -0.1073 0.0804 0.0811 U pCi/g 0.500 0.334 432232

Thorium-234 0.3160 0.311 0.313 U pCi/g 1.15 432232

Other Detected Radionuclides Count Unc Total Unc Qualifier UnitMB Result

Other Detected Radionuclide None pCi/g

MDC

06/20/19  22:06 230LCS 160-430296/2-ALab Id: Analyzed: Sigma:Ts:
NoGV12Client ID: Detector: Decay Corrected: Ingrowth:

Analyte LCS Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Americium-241 96.48 1.60 11.3 pCi/g 1.15 432231

Cesium-137 30.54 0.765 3.21 pCi/g 0.286 432231

Cobalt-60 12.13 0.398 1.27 pCi/g 0.172 432231

06/20/19  21:59 230160-34284-1Lab Id: Analyzed: Sigma:Ts:
NoAB03-MB01-01 GV14Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 1.67 0.245 0.300 pCi/g 0.500 0.171 432234

Thorium-234 1.88 0.884 0.908 pCi/g 1.35 432234

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.96 0.318 0.376 pCi/g 0.169

MDC

Bi-212 1.86 0.898 0.918 pCi/g 0.889

Bi-214 1.67 0.245 0.300 pCi/g 0.171

K-40 16.0 1.90 2.51 pCi/g 0.580

Pb-212 1.54 0.169 0.261 pCi/g 0.164

Pb-214 1.93 0.239 0.312 pCi/g 0.205

Tl-208 0.478 0.112 0.123 pCi/g 0.100

06/20/19  22:25 230160-34284-2Lab Id: Analyzed: Sigma:Ts:
NoAB03-MB02-01 GV17Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 1.80 0.248 0.310 pCi/g 0.500 0.175 432233

Thorium-234 0.983 0.813 0.821 U pCi/g 2.77 432233

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.64 0.275 0.322 pCi/g 0.228

MDC

Bi-214 1.80 0.248 0.310 pCi/g 0.175

Page 1 of 8 Eurofins TestAmerica, St. Louis
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Prep Batch: 430296

Gamma Spectroscopy Analysis Detail Report

06/20/19  22:25 230160-34284-2Lab Id: Analyzed: Sigma:Ts:
NoAB03-MB02-01 GV17Client ID: Detector: Decay Corrected: Ingrowth:

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

K-40 14.8 1.72 2.29 pCi/g 0.818

MDC

Pb-212 1.08 0.171 0.221 pCi/g 0.217

Pb-214 2.20 0.240 0.332 pCi/g 0.215

Tl-208 0.518 0.100 0.114 pCi/g 0.0769

06/20/19  22:35 230160-34284-3Lab Id: Analyzed: Sigma:Ts:
NoAB03-MB03-01 GV9Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 1.11 0.188 0.221 pCi/g 0.500 0.140 432232

Thorium-234 2.28 0.633 0.682 pCi/g 1.08 432232

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.41 0.225 0.267 pCi/g 0.129

MDC

Bi-214 1.11 0.188 0.221 pCi/g 0.140

K-40 15.9 1.70 2.35 pCi/g 0.800

Pb-212 1.36 0.137 0.223 pCi/g 0.124

Pb-214 1.22 0.172 0.214 pCi/g 0.129

Tl-208 0.507 0.0968 0.110 pCi/g 0.0750

06/21/19  02:37 230160-34284-4Lab Id: Analyzed: Sigma:Ts:
NoAB03-MB03-02 GV2Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 1.04 0.209 0.234 pCi/g 0.500 0.227 432352

Thorium-234 2.93 0.754 0.821 pCi/g 1.35 432352

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.71 0.309 0.355 pCi/g 0.238

MDC

Bi-214 1.04 0.209 0.234 pCi/g 0.227

K-40 18.1 2.12 2.80 pCi/g 0.654

Pb-212 1.42 0.149 0.210 pCi/g 0.127

Pb-214 1.36 0.205 0.247 pCi/g 0.173

Tl-208 0.477 0.0886 0.101 pCi/g 0.0584

Page 2 of 8 Eurofins TestAmerica, St. Louis
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Prep Batch: 430296

Gamma Spectroscopy Analysis Detail Report

06/21/19  02:39 230160-34284-5Lab Id: Analyzed: Sigma:Ts:
NoAB03-MB04-01 GV5Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 4.96 0.440 0.678 pCi/g 0.500 0.240 432349

Thorium-234 22.5 1.84 3.11 pCi/g 2.22 432349

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.87 0.369 0.415 pCi/g 0.302

MDC

Bi-214 4.96 0.440 0.678 pCi/g 0.240

K-40 17.9 2.34 2.97 pCi/g 1.09

Pb-212 1.28 0.176 0.241 pCi/g 0.194

Pb-214 5.54 0.399 0.700 pCi/g 0.290

Tl-208 0.439 0.125 0.133 pCi/g 0.124

U-235 2.22 0.661 0.699 pCi/g 0.863

06/21/19  02:37 230160-34284-6Lab Id: Analyzed: Sigma:Ts:
NoAB03-MB04-02 GV7Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 5.00 0.398 0.655 pCi/g 0.500 0.223 432350

Thorium-234 6.64 1.28 1.48 pCi/g 1.89 432350

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.50 0.338 0.371 pCi/g 0.269

MDC

Bi-214 5.00 0.398 0.655 pCi/g 0.223

K-40 19.0 2.16 2.91 pCi/g 0.903

Pb-212 1.08 0.166 0.217 pCi/g 0.215

Pb-214 5.10 0.311 0.614 pCi/g 0.227

Tl-208 0.464 0.115 0.125 pCi/g 0.0986

06/21/19  02:36 230160-34284-7Lab Id: Analyzed: Sigma:Ts:
NoAB03-MB05-01 GV8Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 0.714 0.193 0.207 pCi/g 0.500 0.165 432351

Thorium-234 1.32 0.772 0.786 pCi/g 1.11 432351

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.04 0.360 0.375 pCi/g 0.320

MDC

Bi-214 0.714 0.193 0.207 pCi/g 0.165

K-40 17.6 2.16 2.82 pCi/g 0.726

Pb-212 1.64 0.172 0.273 pCi/g 0.137

Page 3 of 8 Eurofins TestAmerica, St. Louis
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Prep Batch: 430296

Gamma Spectroscopy Analysis Detail Report

06/21/19  02:36 230160-34284-7Lab Id: Analyzed: Sigma:Ts:
NoAB03-MB05-01 GV8Client ID: Detector: Decay Corrected: Ingrowth:

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Pb-214 0.963 0.152 0.182 pCi/g 0.170

MDC

Tl-208 0.566 0.0991 0.115 pCi/g 0.0573

06/21/19  02:39 230160-34284-8Lab Id: Analyzed: Sigma:Ts:
NoAB03-MB05-02 GV9Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 1.29 0.199 0.240 pCi/g 0.500 0.152 432354

Thorium-234 1.67 0.635 0.662 pCi/g 1.10 432354

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.38 0.238 0.276 pCi/g 0.141

MDC

Bi-214 1.29 0.199 0.240 pCi/g 0.152

K-40 15.5 1.60 2.25 pCi/g 0.620

Pb-212 1.44 0.137 0.231 pCi/g 0.114

Pb-214 1.61 0.171 0.239 pCi/g 0.162

Tl-208 0.490 0.0888 0.102 pCi/g 0.0693

06/21/19  02:40 230160-34284-9Lab Id: Analyzed: Sigma:Ts:
NoAB03-MS01-01 GV14Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 50.9 1.20 5.42 pCi/g 0.500 0.486 432365

Thorium-234 5.29 2.18 2.26 pCi/g 3.51 432365

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 3.70 0.746 0.836 pCi/g 0.831

MDC

Bi-214 50.9 1.20 5.42 pCi/g 0.486

K-40 9.51 2.64 2.81 pCi/g 2.49

Pb-210 29.0 6.33 7.19 pCi/g 7.90

Pb-212 2.58 0.341 0.478 pCi/g 0.488

Pb-214 49.8 1.08 5.29 pCi/g 0.784

Tl-208 0.992 0.268 0.288 pCi/g 0.272

06/21/19  02:42 230160-34284-10Lab Id: Analyzed: Sigma:Ts:
NoAB03-MS01-02 GV17Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 1.42 0.233 0.275 pCi/g 0.500 0.171 432366

Page 4 of 8 Eurofins TestAmerica, St. Louis
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Prep Batch: 430296

Gamma Spectroscopy Analysis Detail Report

06/21/19  02:42 230160-34284-10Lab Id: Analyzed: Sigma:Ts:
NoAB03-MS01-02 GV17Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Thorium-234 -0.0205 0.144 0.144 U pCi/g 2.67 432366

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.63 0.318 0.416 pCi/g 0.276

MDC

Bi-212 3.15 0.914 0.970 pCi/g 0.753

Bi-214 1.42 0.233 0.275 pCi/g 0.171

K-40 7.96 1.34 1.56 pCi/g 0.905

Pb-212 1.96 0.219 0.335 pCi/g 0.273

Pb-214 1.39 0.204 0.250 pCi/g 0.220

Tl-208 0.881 0.131 0.160 pCi/g 0.101

06/21/19  03:24 230160-34284-11Lab Id: Analyzed: Sigma:Ts:
NoAB03-MS02-01 GV2Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 0.920 0.199 0.220 pCi/g 0.500 0.161 432352

Thorium-234 -0.0102 1.51 1.51 U pCi/g 2.53 432352

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.38 0.316 0.397 pCi/g 0.211

MDC

Bi-214 0.920 0.199 0.220 pCi/g 0.161

K-40 7.52 1.42 1.61 pCi/g 0.688

Pb-212 2.42 0.195 0.319 pCi/g 0.152

Pb-214 0.852 0.190 0.209 pCi/g 0.190

Tl-208 0.750 0.130 0.151 pCi/g 0.102

06/21/19  03:24 230160-34284-12Lab Id: Analyzed: Sigma:Ts:
NoAB03-MS02-02 GV5Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 0.547 0.179 0.187 pCi/g 0.500 0.224 432349

Thorium-234 0.654 0.763 0.766 U pCi/g 1.25 432349

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.81 0.282 0.338 pCi/g 0.214

MDC

Bi-212 2.83 0.881 0.929 pCi/g 0.678

Bi-214 0.547 0.179 0.187 pCi/g 0.224

K-40 7.94 1.51 1.71 pCi/g 0.754

Pb-212 2.19 0.194 0.343 pCi/g 0.130

Page 5 of 8 Eurofins TestAmerica, St. Louis
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Prep Batch: 430296

Gamma Spectroscopy Analysis Detail Report

06/21/19  03:24 230160-34284-12Lab Id: Analyzed: Sigma:Ts:
NoAB03-MS02-02 GV5Client ID: Detector: Decay Corrected: Ingrowth:

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Pb-214 0.939 0.186 0.210 pCi/g 0.163

MDC

Tl-208 0.768 0.128 0.151 pCi/g 0.0823

06/21/19  06:06 230160-34284-13Lab Id: Analyzed: Sigma:Ts:
NoAB03-MS03-01 GV9Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 5.89 0.378 0.719 pCi/g 0.500 0.211 432354

Thorium-234 3.74 0.936 1.02 pCi/g 1.61 432354

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.70 0.271 0.322 pCi/g 0.259

MDC

Bi-214 5.89 0.378 0.719 pCi/g 0.211

K-40 6.64 1.15 1.34 pCi/g 0.741

Pb-212 1.86 0.162 0.290 pCi/g 0.164

Pb-214 5.94 0.339 0.704 pCi/g 0.199

Tl-208 0.528 0.0972 0.112 pCi/g 0.0849

06/21/19  03:26 230160-34284-14Lab Id: Analyzed: Sigma:Ts:
NoAB03-MS03-02 GV8Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 4.23 0.343 0.557 pCi/g 0.500 0.190 432351

Thorium-234 2.27 0.927 0.961 pCi/g 1.57 432351

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.02 0.342 0.399 pCi/g 0.287

MDC

Bi-214 4.23 0.343 0.557 pCi/g 0.190

K-40 5.69 1.18 1.32 pCi/g 0.640

Pb-212 1.73 0.180 0.287 pCi/g 0.178

Pb-214 4.82 0.297 0.582 pCi/g 0.228

Tl-208 0.567 0.113 0.127 pCi/g 0.0890

06/21/19  03:22 230160-34284-15Lab Id: Analyzed: Sigma:Ts:
NoDUP-5 GV9Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 7.65 0.377 0.880 pCi/g 0.500 0.163 432354

Thorium-234 3.77 1.18 1.25 pCi/g 1.83 432354

Page 6 of 8 Eurofins TestAmerica, St. Louis
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Prep Batch: 430296

Gamma Spectroscopy Analysis Detail Report

06/21/19  03:22 230160-34284-15Lab Id: Analyzed: Sigma:Ts:
NoDUP-5 GV9Client ID: Detector: Decay Corrected: Ingrowth:

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.90 0.373 0.476 pCi/g 0.370

MDC

Bi-212 3.22 0.935 0.993 pCi/g 0.908

Bi-214 7.65 0.377 0.880 pCi/g 0.163

K-40 9.17 1.29 1.59 pCi/g 0.738

Pb-212 2.88 0.202 0.423 pCi/g 0.196

Pb-214 8.39 0.339 0.935 pCi/g 0.253

Tl-208 0.870 0.140 0.167 pCi/g 0.120

06/21/19  06:00 230160-34284-15 DULab Id: Analyzed: Sigma:Ts:
NoDUP-5 GV12Client ID: Detector: Decay Corrected: Ingrowth:

Analyte DU Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 8.621 0.487 1.00 pCi/g 0.500 0.272 432353

Thorium-234 4.193 1.44 1.51 pCi/g 2.32 432353

Other Detected Radionuclides Count Unc Total Unc Qualifier UnitDU Result

Ac-228 3.251 0.397 0.516 pCi/g 0.403

MDC

Bi-214 8.621 0.487 1.00 pCi/g 0.272

K-40 12.39 1.59 2.02 F pCi/g 0.376

Pb-212 2.885 0.254 0.394 pCi/g 0.280

Pb-214 9.163 0.449 1.03 pCi/g 0.354

Tl-208 1.152 0.192 0.225 F pCi/g 0.161

06/21/19  03:26 230160-34284-16Lab Id: Analyzed: Sigma:Ts:
NoDUP-6 GV12Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 0.720 0.166 0.182 pCi/g 0.500 0.185 432353

Thorium-234 0.787 0.807 0.812 U pCi/g 1.46 432353

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 2.33 0.282 0.368 pCi/g 0.153

MDC

Bi-212 2.50 0.809 0.848 pCi/g 0.637

Bi-214 0.720 0.166 0.182 pCi/g 0.185

K-40 8.09 1.25 1.49 pCi/g 0.357

Pb-212 2.31 0.189 0.306 pCi/g 0.147

Pb-214 0.756 0.145 0.164 pCi/g 0.144

Tl-208 0.763 0.117 0.140 pCi/g 0.0757
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Prep Batch: 430296

Gamma Spectroscopy Analysis Detail Report

06/21/19  06:01 230160-34284-16 DULab Id: Analyzed: Sigma:Ts:
NoDUP-6 GV8Client ID: Detector: Decay Corrected: Ingrowth:

Analyte DU Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 0.7039 0.156 0.172 pCi/g 0.500 0.123 432351

Thorium-234 -0.2545 1.30 1.30 U pCi/g 2.19 432351

Other Detected Radionuclides Count Unc Total Unc Qualifier UnitDU Result

Ac-228 1.785 0.298 0.350 F pCi/g 0.232

MDC

Bi-214 0.7039 0.156 0.172 pCi/g 0.123

K-40 7.581 1.34 1.54 pCi/g 0.627

Pb-212 2.164 0.179 0.332 pCi/g 0.128

Pb-214 0.7651 0.132 0.154 pCi/g 0.140

Tl-208 0.8110 0.110 0.138 pCi/g 0.0534

Quality Control Summary

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorMB Result Qualifier RPD RER DERUnitMethod Blank ID: DER Limit

MB 160-430296/1-A Radium-226 -0.1073 U pCi/g -2.6441

MB 160-430296/1-A Thorium-234 0.3160 U pCi/g 2.0164

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorLCS Result Qualifier RPD RER DERUnitLab Control Sample ID: DER Limit

-LCS 160-430296/2-A Americium-241 96.7 96.48 pCi/g 100 70 130 -.0298

-LCS 160-430296/2-A Cesium-137 27.7 30.54 pCi/g 110 70 130 1.7247

-LCS 160-430296/2-A Cobalt-60 11.5 12.13 pCi/g 105 70 130 .9429

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorDU Result Qualifier RPD RER DERUnitDuplicate ID: DER Limit

160-34284-15 Radium-226 7.65 8.621 pCi/g 12 0.52 1.46 1.45792

160-34284-16 Radium-226 0.720 0.7039 pCi/g 2 0.05 0.13 .12742

160-34284-15 Thorium-234 3.77 4.193 pCi/g 11 0.15 0.43 .43222

160-34284-16 Thorium-234 0.787 -0.2545 U pCi/g 391 0.49 1.36 1.36112

Glossary:

Ts = Count Duration, Sample
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-34284-1

AB03 RSE VD

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Slama, Kurt R

05/30/19  17:27

05/30/19  16:41430296

Batch Method:

Eurofins TestAmerica, St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

291.18 g 5/30/19 17:27 6/20/19 tuna canFill_Geo-21, 
901.1

MB 160-430296/1

341.9 g 5/30/19 17:27 6/20/19 tuna canFill_Geo-21, 
901.1

LCS 
160-430296/2

AB03-MB01-01 46.5 g 415.8 g 369.3 g 5/30/19 17:27 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34284-A-1-A

AB03-MB02-01 46.7 g 425.9 g 379.2 g 5/30/19 17:27 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34284-A-2-A

AB03-MB03-01 46.8 g 419.6 g 372.8 g 5/30/19 17:27 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34284-A-3-A

AB03-MB03-02 46.7 g 462.6 g 415.9 g 5/30/19 17:27 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34284-A-4-A

AB03-MB04-01 46.6 g 462.5 g 415.9 g 5/30/19 17:27 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34284-A-5-A

AB03-MB04-02 46.5 g 398.8 g 352.3 g 5/30/19 17:27 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34284-A-6-A

AB03-MB05-01 46.7 g 399.0 g 352.3 g 5/30/19 17:27 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34284-A-7-A

AB03-MB05-02 46.6 g 413.6 g 367 g 5/30/19 17:27 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34284-A-8-A

AB03-MS01-01 46.7 g 434.4 g 387.7 g 5/30/19 17:27 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34284-A-9-A

AB03-MS01-02 46.5 g 458.2 g 411.7 g 5/30/19 17:27 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34284-A-10-
A

AB03-MS02-01 46.7 g 442.2 g 395.5 g 5/30/19 17:27 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34284-A-11-
A

AB03-MS02-02 46.5 g 455.2 g 408.7 g 5/30/19 17:27 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34284-A-12-
A

AB03-MS03-01 46.6 g 449.2 g 402.6 g 5/30/19 17:27 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34284-A-13-
A

AB03-MS03-02 46.7 g 446.4 g 399.7 g 5/30/19 17:27 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34284-A-14-
A

DUP-5 46.9 g 435.0 g 388.1 g 5/30/19 17:27 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34284-A-15-
A

DUP-5 46.9 g 435.0 g 388.1 g 5/30/19 17:27 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34284-A-15-
B DU

DUP-6 46.6 g 455.1 g 408.5 g 5/30/19 17:27 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34284-A-16-
A

DUP-6 46.6 g 455.1 g 408.5 g 5/30/19 17:27 6/20/19 tuna canFill_Geo-21, 
901.1

T160-34284-A-16-
B DU

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00008

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-34284-1

AB03 RSE VD

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Slama, Kurt R

05/30/19  17:27

05/30/19  16:41430296

Batch Method:

Eurofins TestAmerica, St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00008

Fill_Geo-21, 
901.1

MB 160-430296/1

# gFill_Geo-21, 
901.1

LCS 
160-430296/2

AB03-MB01-01 Fill_Geo-21, 
901.1

T160-34284-A-1-A

AB03-MB02-01 Fill_Geo-21, 
901.1

T160-34284-A-2-A

AB03-MB03-01 Fill_Geo-21, 
901.1

T160-34284-A-3-A

AB03-MB03-02 Fill_Geo-21, 
901.1

T160-34284-A-4-A

AB03-MB04-01 Fill_Geo-21, 
901.1

T160-34284-A-5-A

AB03-MB04-02 Fill_Geo-21, 
901.1

T160-34284-A-6-A

AB03-MB05-01 Fill_Geo-21, 
901.1

T160-34284-A-7-A

AB03-MB05-02 Fill_Geo-21, 
901.1

T160-34284-A-8-A

AB03-MS01-01 Fill_Geo-21, 
901.1

T160-34284-A-9-A

AB03-MS01-02 Fill_Geo-21, 
901.1

T160-34284-A-10-
A

AB03-MS02-01 Fill_Geo-21, 
901.1

T160-34284-A-11-
A

AB03-MS02-02 Fill_Geo-21, 
901.1

T160-34284-A-12-
A

AB03-MS03-01 Fill_Geo-21, 
901.1

T160-34284-A-13-
A

AB03-MS03-02 Fill_Geo-21, 
901.1

T160-34284-A-14-
A

DUP-5 Fill_Geo-21, 
901.1

T160-34284-A-15-
A

DUP-5 Fill_Geo-21, 
901.1

T160-34284-A-15-
B DU

DUP-6 Fill_Geo-21, 
901.1

T160-34284-A-16-
A

DUP-6 Fill_Geo-21, 
901.1

T160-34284-A-16-
B DU

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-34284-1

AB03 RSE VD

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Slama, Kurt R

05/30/19  17:27

05/30/19  16:41430296

Batch Method:

Eurofins TestAmerica, St. Louis

Fill_Geo-21

Batch Notes

Balance ID 1121432711

SOP Number ST-RC-0003, ST-RC-0025

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Test America St. Louis                    Spectrum ID: 9_Gamma_20191380 
-----------------------------------------------------------------------------                      
   Sample Description: 430296_Gamma_MB 160-430296~1-A 
             Detector: Detector # 9       
             Batch ID: 430296                 
    Work Order Number: Gamma   
           Lot Number: MB 160-430296~1-A
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 21:59        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 21:59:41     Real Time: 1802   sec
        Analysis Time: 6/20/2019 22:29        Dead Time: 0.11   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 9_2019-06-08_1439.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       1.300E+00          125.2     1.628E+00    1.629E+00    5.675E+00
NA-22     -3.746E-01           74.7     2.798E-01    2.804E-01    9.397E-01
K-40       2.216E+00          108.8     2.413E+00    2.415E+00    8.421E+00
Sc-46     -3.270E-01           89.9     2.941E-01    2.946E-01    1.000E+00
CR-51     -2.314E+00           79.3     1.836E+00    1.840E+00    7.305E+00
MN-54      0.000E+00         1.#INF     1.036E-01    1.036E-01    6.390E-01
FE-59      6.425E-01           35.4     2.272E-01    2.294E-01    5.919E-01
Co-56      1.319E-01           41.4     5.457E-02    5.499E-02    6.463E-01
CO-57      0.000E+00         1.#INF     7.740E-02    7.740E-02    4.086E-01
CO-58     -2.953E-01           84.6     2.500E-01    2.504E-01    8.479E-01
CO-60      0.000E+00         1.#INF     5.291E-02    5.291E-02    3.900E-01
ZN-65      0.000E+00         1.#INF     1.283E-01    1.283E-01    1.648E+00
NB-94      2.369E-01           35.4     8.377E-02    8.467E-02    8.352E-01
ZR-95      1.212E-01          264.3     3.203E-01    3.203E-01    8.228E-01
NB-95     -1.145E-02         2527.8     2.895E-01    2.895E-01    1.045E+00
RU-103    -4.363E-02          219.3     9.570E-02    9.573E-02    6.085E-01
RH-106     4.895E+00           94.5     4.626E+00    4.633E+00    1.540E+01
AG-108M    9.130E-02          127.1     1.161E-01    1.161E-01    3.090E-01
AG-110M    0.000E+00         1.#INF     5.269E-02    5.269E-02    1.061E+00
SN-113    -2.258E-02         1153.8     2.605E-01    2.605E-01    1.565E+00
SB-124     2.356E-01           23.6     5.552E-02    5.686E-02    1.487E+00
SB-125     1.018E+00           41.9     4.268E-01    4.299E-01    9.483E-01
I-131      1.459E-01           79.0     1.153E-01    1.155E-01    5.738E-01
Gd-153     3.636E-01          137.8     5.010E-01    5.015E-01    2.153E+00
Ga-68     -2.110E+00          403.1     8.507E+00    8.508E+00    2.132E+01
Tc-99m     0.000E+00         1.#INF     3.562E-02    3.562E-02    5.908E-01
BA-133    -3.730E-01           87.8     3.277E-01    3.282E-01    1.104E+00
CS-134    -1.238E-01          208.2     2.578E-01    2.578E-01    9.279E-01
CS-137    -3.602E-01           98.3     3.542E-01    3.547E-01    1.203E+00
CE-139     2.597E-02          649.5     1.687E-01    1.687E-01    5.918E-01
Ba-140     2.028E-01          332.5     6.742E-01    6.743E-01    1.810E+00
La-140    -4.659E-02           98.2     4.574E-02    4.580E-02    9.177E-01
CE-141     2.139E-01          143.2     3.062E-01    3.064E-01    1.045E+00

                                 (Page 1 of 20)
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CE-144     0.000E+00         1.#INF     2.365E-01    2.365E-01    4.530E+00
PM-144     2.387E-01           96.5     2.304E-01    2.308E-01    7.837E-01
EU-152     1.457E+00           30.2     4.393E-01    4.459E-01    1.215E+00
EU-154     1.915E-01           88.5     1.695E-01    1.698E-01    5.782E-01
EU-155     4.317E-01          180.5     7.791E-01    7.795E-01    2.654E+00
HF-181     0.000E+00         1.#INF     3.019E-02    3.019E-02    8.262E-01
Ta-182     2.657E-01          176.2     4.682E-01    4.683E-01    2.399E+00
Hg-203     6.773E-03         2840.8     1.924E-01    1.924E-01    6.879E-01
TL-208     1.051E-01          109.4     1.150E-01    1.151E-01    5.663E-01
PM-146     3.074E-01           33.4     1.027E-01    1.039E-01    2.638E-01
Y-88      -3.697E-01          124.9     4.618E-01    4.623E-01    1.001E+00
Cd-113m    1.592E+03           94.3     1.501E+03    1.505E+03    5.178E+03
Cd-109    -3.472E+00          186.2     6.465E+00    6.468E+00    2.183E+01
Cf-251    -2.395E-01          360.6     8.636E-01    8.639E-01    2.321E+00
Cf-249    -1.938E-01           86.3     1.673E-01    1.676E-01    1.495E+00
Sn-126    -1.341E+00          131.7     1.765E+00    1.767E+00    6.024E+00
PB-210    -2.029E+00          300.0     6.088E+00    6.089E+00    2.115E+01
PB-212    -5.697E-01           82.8     4.716E-01    4.730E-01    1.695E+00
PB-214    -2.269E-01          178.5     4.049E-01    4.050E-01    1.510E+00
BI-207    -2.770E-01          165.7     4.588E-01    4.591E-01    1.064E+00
BI-212    -2.430E+00          135.1     3.283E+00    3.286E+00    1.146E+01
U-235      8.567E-01           97.3     8.334E-01    8.345E-01    4.720E+00
BI-214    -1.156E+00           37.5     4.329E-01    4.371E-01    3.602E+00
BI-210M    1.441E-01          156.3     2.253E-01    2.254E-01    7.945E-01
AC-228     8.743E-02          192.2     1.681E-01    1.681E-01    2.357E+00
TH-227     8.586E-01          101.4     8.704E-01    8.719E-01    4.206E+00
TH-229    -4.198E+00          102.5     4.305E+00    4.318E+00    1.070E+01
TH-234     3.405E+00           49.3     1.678E+00    1.688E+00    1.238E+01
PA-231    -7.703E+00          178.6     1.376E+01    1.377E+01    4.643E+01
PA-233    -6.236E-03         7931.5     4.946E-01    4.946E-01    3.885E+00
PA-234     2.665E-01          294.3     7.845E-01    7.847E-01    2.710E+00
PA-234M    1.618E+01          152.3     2.464E+01    2.465E+01    9.607E+01
AM-241     2.331E-01          114.5     2.670E-01    2.673E-01    9.271E-01
Np-237    -1.012E+00          167.5     1.695E+00    1.696E+00    5.730E+00
Ir-192    -2.383E-01          117.3     2.795E-01    2.798E-01    9.475E-01
Cs-136     9.895E-02          159.1     1.574E-01    1.575E-01    1.018E+00
Np-239     3.372E-01          172.1     5.803E-01    5.806E-01    1.992E+00
Nd-147     6.687E-02         1811.1     1.211E+00    1.211E+00    3.296E+00
TL-210     0.000E+00         1.#INF     3.580E-02    3.580E-02    8.616E-01
Kr-85      0.000E+00         1.#INF     8.375E+00    8.375E+00    2.705E+02
-----------------------------------------------------------------------------
Total      1.630E+03

      Analyst: conrad.reuscher
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:56 PMPage  1
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191380.An1             
                                                                                 
 Sample description                                             
      430296_Gamma_MB 160-430296~1-A                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20191380.An1

 Acquisition information
        Start time:                 6/20/2019 9:59:41 PM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.11 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:56 PMPage  2
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191380.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 9:59:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2019-06-08_1439.PBC
                                                 6/8/2019 2:39:18 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    1 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       1.0000

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    50.14        2. 570.09   1.00  2.900E-02    50.14   8.000    PBC<MDA TH227 
    59.54        6. 114.53   1.01  3.659E-02    59.54  35.900    PBC<MDA AM241 
    63.29       16.  49.28   1.01  3.921E-02    63.29   3.810    PBC<MDA TH234 
    80.99        1. 989.68   1.03  4.830E-02    80.99  34.060    PBC<MDA BA133 
    92.59        9. 212.79   1.04  5.156E-02    92.59   5.584    PBC<MDA TH234 
    93.35        8. 244.28   1.04  5.171E-02    93.35   5.561    PBC<MDA AC228 
    97.50        9. 201.01   1.05  5.240E-02    97.50  30.000    PBC<MDA Gd153 
    99.50        9. 194.99   1.05  5.266E-02    99.50  15.000    PBC<MDA Np239 
   103.20        9. 188.57   1.05  5.303E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  3.907E-01 Np239 
   103.70        9. 182.47   1.05  5.307E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  3.909E-01 Np239 
   105.31        9. 180.46   1.05  5.318E-02   105.31  21.200    PBC<MDA EU155 
   106.13        7. 172.06   1.05  5.323E-02   106.13  22.700    PBC<MDA Np239 
   123.10        7.  88.53   1.07  5.296E-02   123.10  40.790    PBC<MDA EU154 
   131.29        5. 294.34   1.08  5.216E-02   131.29  18.000    PBC<MDA PA234 
   145.44        9. 143.20   1.09  5.012E-02   145.44  48.200    PBC<MDA CE141 
   163.38       12.  97.28   1.11  4.676E-02   163.38   5.080    PBC<MDA U235  
   165.85        2. 649.47   1.11  4.736E-02   165.85  79.900    PBC<MDA CE139 
   235.97        6. 216.37   1.18  3.760E-02   235.97  12.300    PBC<MDA TH227 
   256.24        7. 101.37   1.20  3.558E-02   256.24   7.000    PBC<MDA TH227 
   263.70        6.  94.28   1.20  3.489E-02   263.70   0.006    PBC<MDA Cd113m
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  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   265.83        4. 156.35   1.20  3.470E-02   265.83  50.000    PBC<MDA BI210M
   277.28        8. 109.44   1.21  3.372E-02   277.28   6.310    PBC<MDA TL208 
   328.76        8. 133.41   1.26  2.999E-02   328.76  20.300    PBC<MDA La140 
   333.44        8. 142.48   1.27  2.970E-02   333.44  15.510    PBC<MDA Cf249 
   338.32        6. 192.22   1.27  2.940E-02   338.32  12.010    PBC<MDA AC228 
   340.57        8. 159.08   1.27  2.927E-02   340.57  46.900    PBC<MDA Cs136 
   351.93       -4. 178.47   1.28  2.860E-02   351.93  37.600    PBC<MDA PB214 
   427.88       14.  41.92   1.35  2.491E-02   427.88  29.600  1.018E+00 SB125 
   433.94        4. 127.11   1.35  2.466E-02   433.94  90.480    PBC<MDA AG108M
   453.88       10.  33.41   1.37  2.388E-02   453.88  65.000  3.475E-01 PM146 
   477.60        6. 125.20   1.39  2.301E-02   477.60  10.520    PBC<MDA BE7   
   511.86       71.  14.01   2.67  2.188E-02   511.86  20.000  9.012E+00 RH106 
   537.26        2. 332.46   1.44  2.112E-02   537.26  24.390    PBC<MDA Ba140 
   583.02       -2. 350.51   1.48  1.989E-02   583.02  84.500    PBC<MDA TL208 
   618.06        9. 159.85   1.51  1.904E-02   618.06  99.100    PBC<MDA PM144 
   621.92       10. 157.62   1.51  1.896E-02   621.92   9.930    PBC<MDA RH106 
   636.97        9.  88.87   1.53  1.862E-02   636.97   7.170    PBC<MDA I131  
   696.54        6. 108.24   1.58  1.741E-02   696.54  99.000    PBC<MDA PM144 
   702.63        5. 140.68   1.58  1.730E-02   702.63  97.900    PBC<MDA NB94  
   722.79       18.  23.57   1.60  1.693E-02   722.79  10.810  5.463E+00 SB124 
                                               722.94  90.840  6.502E-01 AG108M
                                               723.36  20.220  2.922E+00 EU154 
   747.16        2. 207.02   1.62  1.651E-02   747.16  34.000    PBC<MDA PM146 
   756.73        2. 264.33   1.62  1.635E-02   756.73  54.460    PBC<MDA ZR95  
   766.41        5. 152.33   1.63  1.620E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  6.223E+01 PA234M
   778.92        2. 255.77   1.64  1.600E-02   778.92  12.940    PBC<MDA EU152 
   871.10        8.  35.36   1.71  1.468E-02   871.10  99.890  3.030E-01 NB94  
   873.23       -1. 786.40   1.72  1.465E-02   873.23  12.270    PBC<MDA EU154 
   880.53        3. 149.00   1.72  1.456E-02   880.53   6.000    PBC<MDA PA234 
   898.04        5.  51.15   1.74  1.434E-02   898.04  93.700    PBC<MDA Y88   
   964.11       11.  30.15   1.79  1.357E-02   964.11  14.605  3.083E+00 EU152 
  1050.36        6. 104.34   1.85  1.269E-02  1050.36   1.560    PBC<MDA RH106 
  1099.25        8.  35.36   1.89  1.224E-02  1099.25  56.500  6.425E-01 FE59  
  1112.07       11.  30.15   1.89  1.213E-02  1112.07  13.644  3.692E+00 EU152 
  1221.41        3. 176.21   1.97  1.126E-02  1221.41  27.000    PBC<MDA Ta182 
  1238.28        7.  41.36   1.98  1.114E-02  1238.28  66.070    PBC<MDA Co56  
  1313.00        7.  37.80   2.03  1.063E-02  1313.00  21.000    PBC<MDA TL210 
  1408.00       -1. 536.62   2.10  1.004E-02  1408.00  21.005    PBC<MDA EU152 
  1460.13        4. 108.85   2.13  9.749E-03  1460.83  10.670    PBC<MDA K40   
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

                                 (Page 5 of 20)

Page 716 of 1394



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:56 PMPage  4
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191380.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.80    46.54        70.        -4.    -0.002   300.00   0.998s
 TH-227    200.20    50.14        64.         2.     0.001   570.09   1.001s
 AM-241    237.77    59.54        17.         6.     0.003   114.53   1.010s
 TH-234    252.77    63.29        23.        16.     0.009    49.28   1.014 
 Sn-126    256.74    64.28        71.        -9.    -0.005   131.65   1.015s
 BA-133    323.56    80.99        30.         1.     0.001   989.68   1.031s
 Np-237    345.55    86.49       194.       -12.    -0.007   167.54   1.036 
 EU-155    345.76    86.54       206.       -12.    -0.007   172.47   1.036 
 Sn-126    347.35    86.94       218.       -12.    -0.007   177.21   1.037s
 Sn-126    349.87    87.57       230.       -12.    -0.007   181.75   1.037s
 Cd-109    351.75    88.04       242.       -12.    -0.007   186.21   1.038s
 Nd-147    363.99    91.10       254.       -12.    -0.007   190.13   1.041s
 TH-234    369.94    92.59       174.         9.     0.005   212.79   1.042s
 AC-228    372.98    93.35       166.         8.     0.004   244.28   1.043 
 Gd-153    389.58    97.50       156.         9.     0.005   201.01   1.047s
 Np-239    397.58    99.50       147.         9.     0.005   194.99   1.049s
 Gd-153    412.37   103.20       138.         9.     0.005   188.57   1.052s
 Np-239    414.37   103.70       129.         9.     0.005   182.47   1.053s
 EU-155    420.82   105.31       120.         9.     0.005   180.46   1.054s
 Np-239    424.09   106.13        76.         7.     0.004   172.06   1.055s
 CO-57     487.80   122.06        43.         0.     0.000  1000.00   1.070s
 EU-154    491.95   123.10        18.         7.     0.004    88.53   1.071s
 PA-234    524.72   131.29        85.         5.     0.003   294.34   1.079s
 HF-181    531.64   133.02        90.         0.     0.000  1000.00   1.081 
 CE-144    533.69   133.54        90.         0.     0.000  1000.00   1.081s
 HF-181    544.74   136.30        90.         0.     0.000  1000.00   1.084s
 CO-57     545.43   136.47        90.         0.     0.000  1000.00   1.084s
 Tc-99m    561.57   140.51        90.         0.     0.000  1000.00   1.088s
 U-235     574.67   143.79        90.         0.     0.000  1000.00   1.091s
 CE-141    581.29   145.44        84.         9.     0.005   143.20   1.092s
 Ba-140    650.15   162.66        84.       -12.    -0.007   107.78   1.108 
 U-235     653.03   163.38        58.        12.     0.006    97.28   1.109s
 CE-139    662.92   165.85        65.         2.     0.001   649.47   1.111s
 Cf-251    705.90   176.60        40.        -3.    -0.002   360.62   1.122s
 U-235     742.37   185.72        40.        -4.    -0.002   278.36   1.130s
 TH-229    773.52   193.51        52.       -14.    -0.008   102.53   1.137s
 U-235     820.80   205.33        32.       -10.    -0.006   115.18   1.148s
 Cf-251    907.45   227.00        36.        -2.    -0.001   591.61   1.168s
 TH-227    943.33   235.97        72.         6.     0.003   216.37   1.176s
 PB-212    953.97   238.63       100.       -17.    -0.009    82.79   1.179s
 PB-214    967.43   242.00        97.        -9.    -0.005   151.88   1.182s
 TH-227   1024.39   256.24        12.         7.     0.004   101.37   1.195s
 Cd-113m  1054.23   263.70        13.         6.     0.003    94.28   1.202 
 BI-210M  1062.75   265.83        22.         4.     0.002   156.35   1.204s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   1108.55   277.28        39.         8.     0.005   109.44   1.215s
 I-131    1136.61   284.30        24.        -2.    -0.001   484.77   1.221s
 PB-214   1179.77   295.09       191.       -18.    -0.010    54.78   1.231s
 TL-210   1183.41   296.00       199.       -13.    -0.007   157.79   1.231 
 PB-212   1199.52   300.03       212.       -13.    -0.007   162.15   1.235 
 PA-231   1199.68   300.07       225.       -13.    -0.007   166.86   1.235 
 PA-233   1200.12   300.18       237.       -13.    -0.007   171.45   1.235 
 PA-231   1210.00   302.65       250.       -13.    -0.007   178.65   1.237s
 BA-133   1210.81   302.85       263.         0.     0.000  1000.00   1.238s
 Ba-140   1218.80   304.85       263.         0.     0.000  1000.00   1.240s
 BI-210M  1218.99   304.90       263.         0.     0.000  1000.00   1.240s
 Ir-192   1233.16   308.44       263.         0.     0.000  1000.00   1.243s
 Ir-192   1265.35   316.49        85.       -11.    -0.006   117.30   1.250s
 CR-51    1279.73   320.08        64.       -13.    -0.007    79.32   1.253 
 La-140   1314.43   328.76        48.         8.     0.004   133.41   1.261s
 Cf-249   1333.15   333.44        55.         8.     0.004   142.48   1.265s
 AC-228   1352.66   338.32        64.         6.     0.003   192.22   1.270s
 Cs-136   1361.66   340.57        70.         8.     0.004   159.08   1.272s
 EU-152   1376.53   344.29       118.       -11.    -0.006   144.42   1.275s
 PB-214   1407.11   351.93        32.        -4.    -0.002   178.47   1.282s
 BA-133   1423.37   356.00        48.       -12.    -0.007    87.83   1.285s
 I-131    1457.31   364.48        20.        -7.    -0.004   130.67   1.293 
 BA-133   1534.73   383.84        69.       -12.    -0.007   101.53   1.310s
 Cf-249   1551.17   387.95        92.       -14.    -0.008    97.56   1.314 
 SB-125   1710.86   427.88         4.        14.     0.008    41.92   1.349s
 AG-108M  1735.10   433.94         4.         4.     0.002   127.11   1.354s
 PM-146   1814.87   453.88         0.        10.     0.005    33.41   1.372s
 Ir-192   1871.59   468.06        17.        -8.    -0.005   107.70   1.384s
 BE-7     1909.73   477.60        22.         6.     0.003   125.20   1.392s
 HF-181   1927.34   482.00        28.         0.     0.000  1000.00   1.396s
 La-140   1947.43   487.02         6.         0.     0.000  1000.00   1.400s
 RU-103   1987.56   497.05        18.        -2.    -0.001   219.33   1.409s
 RH-106   2046.81   511.86        14.        71.     0.039    14.01   2.672s
 Kr-85    2055.27   513.98        85.         0.     0.000  1000.00   1.424s
 Ba-140   2148.39   537.26         9.         2.     0.001   332.46   1.444s
 CS-134   2252.30   563.24        28.       -12.    -0.007    94.28   1.466s
 CS-134   2276.64   569.32        28.        -9.    -0.005    89.58   1.471s
 PA-234   2277.24   569.47        37.         0.     0.000  1000.00   1.471s
 BI-207   2278.16   569.70        46.        -8.    -0.004    87.42   1.471s
 TL-208   2331.45   583.02        10.        -2.    -0.001   350.51   1.482s
 SB-125   2401.36   600.50        96.       -12.    -0.006   122.52   1.497s
 SB-124   2410.29   602.73       107.       -12.    -0.006   129.18   1.499s
 CS-134   2418.21   604.71       119.       -12.    -0.006   135.52   1.500s
 BI-214   2436.61   609.31       138.       -18.    -0.010    37.46   1.505s
 RU-103   2440.56   610.30       142.         0.     0.000  1000.00   1.505s
 AG-108M  2456.49   614.28       142.         0.     0.000  1000.00   1.508s
 PM-144   2471.62   618.06       101.         9.     0.005   159.85   1.512s
 RH-106   2487.04   621.92       113.        10.     0.005   157.62   1.515s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125   2542.94   635.89        23.       -11.    -0.006    67.20   1.526 
 I-131    2547.28   636.97        28.         9.     0.005    88.87   1.527s
 AG-110M  2630.43   657.76        23.        -7.    -0.004   117.32   1.544s
 CS-137   2646.03   661.66        43.       -10.    -0.006    98.32   1.548s
 PM-144   2785.58   696.54        22.         6.     0.004   108.24   1.576s
 NB-94    2809.93   702.63        24.         5.     0.003   140.68   1.581s
 SB-124   2890.57   722.79         0.        18.     0.010    23.57   1.598s
 AG-108M  2891.17   722.94        18.         0.     0.000  1000.00   1.598s
 EU-154   2892.86   723.36        18.         0.     0.000  1000.00   1.598s
 ZR-95    2896.22   724.20        18.         0.     0.000  1000.00   1.599s
 BI-212   2908.11   727.17        26.        -6.    -0.003   135.09   1.601s
 PM-146   2942.31   735.72        14.        -4.    -0.002   197.63   1.608s
 PM-146   2988.08   747.16         5.         2.     0.001   207.02   1.617s
 ZR-95    3026.36   756.73         5.         2.     0.001   264.33   1.625s
 AG-110M  3055.23   763.94        24.       -10.    -0.006    76.16   1.631s
 PA-234M  3065.10   766.41        30.         5.     0.003   152.33   1.633s
 EU-152   3115.14   778.92         5.         2.     0.001   255.77   1.643s
 BI-212   3141.15   785.42        21.        -8.    -0.005    86.77   1.648s
 CS-134   3182.96   795.87        18.        -3.    -0.002   208.17   1.656s
 TL-210   3197.88   799.60        21.         0.     0.000  1000.00   1.659s
 CS-134   3207.29   801.95        21.         0.     0.000  1000.00   1.661s
 CO-58    3242.59   810.78        20.        -8.    -0.005    84.64   1.668s
 La-140   3262.58   815.77        28.        -2.    -0.001   424.40   1.672s
 Cs-136   3273.50   818.50        30.         0.     0.000  1000.00   1.674s
 MN-54    3338.91   834.85        10.         0.     0.000  1000.00   1.687s
 Co-56    3386.61   846.77        10.        -3.    -0.002   238.82   1.696s
 NB-94    3483.94   871.10         0.         8.     0.004    35.36   1.715s
 EU-154   3492.47   873.23         9.        -1.     0.000   786.40   1.717s
 PA-234   3521.68   880.53        11.         3.     0.002   149.00   1.722s
 PA-234   3532.53   883.24        14.         0.     0.000  1000.00   1.724s
 AG-110M  3538.30   884.68        14.         0.     0.000  1000.00   1.725s
 Sc-46    3556.69   889.28        25.        -9.    -0.005    89.95   1.729s
 Y-88     3591.74   898.04         1.         5.     0.003    51.15   1.736s
 AC-228   3643.88   911.07        10.        -2.    -0.001   354.73   1.746s
 AG-110M  3749.60   937.49         5.        -3.    -0.002    85.35   1.766s
 PA-234   3783.72   946.02        10.        -5.    -0.003   146.06   1.772s
 EU-152   3856.11   964.11         0.        11.     0.006    30.15   1.786s
 AC-228   3875.56   968.97        20.        -7.    -0.004    44.18   1.790s
 EU-154   3985.03   996.33        11.        -2.    -0.001   287.75   1.810s
 PA-234M  4003.71  1001.00        12.         0.     0.000  1000.00   1.814s
 EU-154   4018.82  1004.77        24.        -9.    -0.005    83.96   1.816s
 Co-56    4151.13  1037.84        16.        -7.    -0.004    43.87   1.841s
 Cs-136   4192.07  1048.07        20.        -5.    -0.003   134.16   1.848s
 RH-106   4201.23  1050.36        19.         6.     0.004   104.34   1.850 
 BI-207   4254.46  1063.66        11.        -5.    -0.003   165.68   1.860s
 Ga-68    4309.44  1077.40         5.        -1.    -0.001   403.11   1.870s
 FE-59    4396.88  1099.25         0.         8.     0.004    35.36   1.886s
 EU-152   4448.20  1112.07         0.        11.     0.006    30.15   1.895s
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 ZN-65    4462.09  1115.55        11.         0.     0.000  1000.00   1.897s
 BI-214   4481.06  1120.29        15.        -4.    -0.002   119.19   1.901s
 Sc-46    4482.12  1120.55        11.         0.     0.000  1000.00   1.901s
 Ta-182   4485.12  1121.30        11.         0.     0.000  1000.00   1.901s
 CO-60    4692.96  1173.24        11.        -1.     0.000   498.92   1.938s
 Ta-182   4756.25  1189.05        23.       -14.    -0.008    86.70   1.949s
 Ta-182   4885.75  1221.41         6.         3.     0.002   176.21   1.972s
 Co-56    4953.27  1238.28         0.         7.     0.004    41.36   1.984s
 NA-22    5098.35  1274.53        11.        -7.    -0.004    74.69   2.008s
 EU-154   5098.39  1274.54        19.         0.     0.000  1000.00   2.008s
 FE-59    5166.65  1291.60        12.        -2.    -0.001   188.56   2.020 
 TL-210   5252.32  1313.00         0.         7.     0.004    37.80   2.034s
 CO-60    5330.37  1332.50         0.         0.     0.000  1000.00   2.047s
 AG-110M  5537.69  1384.30         0.         0.     0.000  1000.00   2.082s
 EU-152   5632.56  1408.00         1.        -1.     0.000   536.62   2.097s
 K-40     5844.03  1460.83         8.         4.     0.002   108.85   2.131s
 La-140   6385.95  1596.21         6.        -3.    -0.002   144.05   2.215s
 BI-214   7059.65  1764.49        12.        -6.    -0.003    95.96   2.314s
 Y-88     7346.20  1836.06         6.        -5.    -0.003   124.92   2.354s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   1.3003E+00                                      5.31E+01             
                           477.60 1.300E+00 ?(  5.675E+00 1.25E+02 1.05E+01 G  
 
NA-22    C  -3.7456E-01                                      9.50E+02             
                          1274.53-3.746E-01 ?(  9.397E-01 7.47E+01 9.99E+01 G  
 
K-40     N   2.2165E+00                                      4.66E+11             
                          1460.83 2.216E+00 ?(P 8.421E+00 1.09E+02 1.07E+01 G  
 
Sc-46    F  -3.2699E-01                                      8.38E+01             
                           889.28-3.270E-01 ?(  1.000E+00 8.99E+01 1.00E+02 G  
                          1120.55 0.000E+00 +   8.370E-01 1.00E+03 1.00E+02 G  
 
CR-51    F  -2.3141E+00                                      2.77E+01             
                           320.08-2.314E+00 &(P 7.305E+00 7.93E+01 9.94E+00 G  
 
FE-59    F   6.4250E-01                                      4.45E+01             
                          1099.25 6.425E-01 ?(  5.919E-01 3.54E+01 5.65E+01 G  
                          1291.60-1.795E-01 - P 2.211E+00 1.89E+02 4.32E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:56 PMPage  8
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191380.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Co-56    C   1.3195E-01                                      7.73E+01             
                           846.77-1.111E-01 ?(  6.463E-01 2.39E+02 9.99E+01 G  
                          1238.28 4.996E-01 ?(P 5.564E-01 4.14E+01 6.61E+01 G  
                          1037.84-2.257E+00 + P 6.615E+00 4.39E+01 1.41E+01 G  
                          1771.35 2.156E-01 %   8.459E+00 1.04E+03 1.55E+01  A 
 
CO-58    C  -2.9531E-01                                      7.09E+01             
                           810.78-2.953E-01 ?(  8.479E-01 8.46E+01 9.95E+01 G  
 
NB-94    I   2.3694E-01                                      7.41E+06             
                           702.63 1.695E-01 ?(  8.352E-01 1.41E+02 9.79E+01 G  
                           871.10 3.030E-01 ?(  2.792E-01 3.54E+01 9.99E+01 G  
 
ZR-95    I   1.2116E-01                                      6.40E+01             
                           756.73 1.212E-01 ?(P 8.228E-01 2.64E+02 5.45E+01 G  
                           724.20 0.000E+00 -   1.673E+00 1.00E+03 4.42E+01 G  
 
NB-95    I  -1.1451E-02                                      6.40E+01             
                           765.79-1.145E-02 %(  1.045E+00 2.53E+03 9.98E+01 G  
 
RU-103   I  -4.3634E-02                                      3.93E+01             
                           497.05-4.363E-02 ?(P 6.085E-01 2.19E+02 9.09E+01 G  
                           610.30 0.000E+00 +   2.924E+01 1.00E+03 5.75E+00 GA 
 
RH-106   I   4.8947E+00                                      3.74E+02             
                           621.92 2.872E+00 ?(  1.540E+01 1.58E+02 9.93E+00 G  
                          1050.36 1.777E+01 ?(  6.410E+01 1.04E+02 1.56E+00 G  
                           511.86 9.012E+00 ?   2.557E+00 1.40E+01 2.00E+01 GA 
 
AG-108M  C   9.1299E-02                                      1.53E+05             
                           433.94 9.130E-02 ?(  3.090E-01 1.27E+02 9.05E+01 G  
                           722.94 0.000E+00 -   8.121E-01 1.00E+03 9.08E+01 G  
                           614.28 0.000E+00 -   1.880E+00 1.00E+03 8.98E+01 G  
 
SN-113   F  -2.2576E-02                                      1.15E+02             
                           391.69-2.258E-02 %(P 1.565E+00 1.15E+03 6.40E+01 G  
 
SB-124   F   2.3557E-01                                      6.02E+01             
                           602.73-3.395E-01 ?(  1.487E+00 1.29E+02 9.83E+01 G  
                          1690.98-3.047E-02 % P 9.906E-01 2.04E+03 4.78E+01 G  
                           722.79 5.463E+00 ?(  2.237E+00 2.36E+01 1.08E+01 G  
 
SB-125   I   1.0179E+00                                      1.01E+03             
                           427.88 1.018E+00 ?(P 9.483E-01 4.19E+01 2.96E+01 G  
                           600.50-1.861E+00 -   7.726E+00 1.23E+02 1.79E+01 G  
                           635.89-2.986E+00 -   6.644E+00 6.72E+01 1.13E+01 G  
                           463.37-4.675E-02 % P 4.843E+00 1.62E+03 1.05E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:56 PMPage  9
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191380.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
I-131    I   1.4587E-01                                      8.02E+00             
                           364.48-1.706E-01 ?(  5.738E-01 1.31E+02 8.17E+01 G  
                           284.30-5.459E-01 +   6.971E+00 4.85E+02 6.14E+00 G  
                           636.97 3.752E+00 ?(P 1.130E+01 8.89E+01 7.17E+00 G  
 
Gd-153   F   3.6356E-01                                      2.42E+02             
                            97.50 3.150E-01 ?(  2.153E+00 2.01E+02 3.00E+01 G  
                           103.20 4.304E-01 ?(  2.762E+00 1.89E+02 2.18E+01 G  
 
Ga-68    C  -2.1104E+00                                      4.71E-02             
                          1077.40-2.110E+00 ?(  2.132E+01 4.03E+02 3.30E+00 G  
 
BA-133   F  -3.7304E-01                                      3.85E+03             
                           356.00-3.730E-01 ?(  1.104E+00 8.78E+01 6.20E+01 G  
                           302.85 0.000E+00 &   7.474E+00 1.00E+03 1.83E+01 G  
                           383.84-2.783E+00 +   9.554E+00 1.02E+02 8.94E+00 GA 
                            80.99 3.501E-02 + P 9.529E-01 9.90E+02 3.41E+01 GA 
 
CS-134   I  -1.2383E-01                                      7.54E+02             
                           795.87-1.238E-01 ?(  9.279E-01 2.08E+02 8.55E+01 G  
                           604.71-3.430E-01 +   1.575E+00 1.36E+02 9.76E+01 G  
                           569.32-1.606E+00 +   4.884E+00 8.96E+01 1.54E+01 G  
                           801.95 0.000E+00 +   9.833E+00 1.00E+03 8.69E+00 G  
                           563.24-4.071E+00 +   8.926E+00 9.43E+01 8.35E+00 G  
 
CS-137   I  -3.6024E-01                                      1.10E+04             
                           661.66-3.602E-01 ?(  1.203E+00 9.83E+01 8.52E+01 G  
 
CE-139   F   2.5968E-02                                      1.38E+02             
                           165.85 2.597E-02 ?(  5.918E-01 6.49E+02 7.99E+01 G  
 
Ba-140   I   2.0280E-01                                      1.28E+01             
                           537.26 2.028E-01 ?(P 1.810E+00 3.32E+02 2.44E+01 G  
                           162.66-2.381E+00 +   8.674E+00 1.08E+02 6.22E+00 G  
                           304.85 0.000E+00 -   3.208E+01 1.00E+03 4.29E+00 G  
 
La-140   I  -4.6589E-02                                      1.28E+01             
                          1596.21-2.039E-01 ?(P 9.177E-01 1.44E+02 9.54E+01 G  
                           487.02 0.000E+00 +   7.428E-01 1.00E+03 4.55E+01 G  
                           328.76 6.927E-01 ?(  3.178E+00 1.33E+02 2.03E+01 G  
                           815.77-2.778E-01 +   4.243E+00 4.24E+02 2.33E+01 G  
 
CE-141   I   2.1385E-01                                      3.25E+01             
                           145.44 2.139E-01 &(  1.045E+00 1.43E+02 4.82E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:56 PMPage 10
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191380.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PM-144   C   2.3875E-01                                      3.63E+02             
                           696.54 2.095E-01 ?(  7.837E-01 1.08E+02 9.90E+01 G  
                           618.06 2.680E-01 &(  1.461E+00 1.60E+02 9.91E+01 G  
 
EU-152   F   1.4570E+00                                      4.94E+03             
                           121.78-2.443E-02 %(  1.215E+00 1.39E+03 2.86E+01 G  
                           344.29-7.837E-01 +   3.842E+00 1.44E+02 2.65E+01 G  
                          1112.07 3.692E+00 ?(  2.474E+00 3.02E+01 1.36E+01 G  
                           778.92 5.367E-01 ?(  3.524E+00 2.56E+02 1.29E+01 G  
                           964.11 3.083E+00 ?(  2.066E+00 3.02E+01 1.46E+01 G  
                           244.69 9.986E-02 %   1.006E+01 2.89E+03 7.58E+00 G  
                          1408.00-1.501E-01 + P 1.941E+00 5.37E+02 2.10E+01 GA 
 
EU-154   I   1.9149E-01                                      3.14E+03             
                           123.10 1.915E-01 &(  5.782E-01 8.85E+01 4.08E+01 G  
                          1274.54 0.000E+00 -   3.314E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 -   3.650E+00 1.00E+03 2.02E+01 G  
                           873.23-2.114E-01 - P 5.080E+00 7.86E+02 1.23E+01 G  
                          1004.77-2.097E+00 +   5.958E+00 8.40E+01 1.80E+01 G  
                           996.33-6.604E-01 +   7.104E+00 2.88E+02 1.06E+01 G  
 
EU-155   I   4.3173E-01                                      1.81E+03             
                           105.31 4.317E-01 ?(P 2.654E+00 1.80E+02 2.12E+01 G  
                            86.54-4.315E-01 +   2.515E+00 1.72E+02 3.07E+01 G  
 
Ta-182   F   2.6568E-01                                      1.14E+02             
                          1121.30 0.000E+00 ?(  2.399E+00 1.00E+03 3.49E+01 G  
                          1221.41 6.091E-01 ?(  2.522E+00 1.76E+02 2.70E+01 G  
                          1189.05-4.042E+00 +   7.421E+00 8.67E+01 1.62E+01 G  
 
Hg-203   F   6.7731E-03                                      4.66E+01             
                           279.20 6.773E-03 &(  6.879E-01 2.84E+03 8.15E+01 G  
 
TL-208   N   1.0507E-01                                      6.98E+02             
                           583.02-5.207E-02 ?(P 5.663E-01 3.51E+02 8.45E+01 G  
                           277.28 2.209E+00 &(P 8.260E+00 1.09E+02 6.31E+00 G  
                           860.56-9.440E-02 % P 5.335E+00 1.67E+03 1.24E+01 G  
 
PM-146   C   3.0744E-01                                      2.02E+03             
                           453.88 3.475E-01 &(P 2.638E-01 3.34E+01 6.50E+01 G  
                           747.16 2.309E-01 ?(  1.264E+00 2.07E+02 3.40E+01 G  
                           735.72-6.042E-01 - P 2.986E+00 1.98E+02 2.25E+01 G  
 
Y-88     F  -3.6969E-01                                      1.07E+02             
                          1836.06-3.697E-01 ?(  1.001E+00 1.25E+02 9.92E+01 G  
                           898.04 2.137E-01 + P 3.047E-01 5.12E+01 9.37E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:56 PMPage 11
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191380.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cd-113m      1.5922E+03                                      5.33E+03             
                           263.70 1.592E+03 &(  5.178E+03 9.43E+01 6.00E-03   K
 
Cd-109   F  -3.4720E+00                                      4.53E+02             
                            88.04-3.472E+00 ?(  2.183E+01 1.86E+02 3.79E+00 G  
 
Cf-251   T  -2.3948E-01                                      3.28E+05             
                           176.60-2.395E-01 ?(  2.321E+00 3.61E+02 1.70E+01 G  
                           227.00-4.571E-01 +   7.009E+00 5.92E+02 6.30E+00 GA 
 
Cf-249   T  -1.9379E-01                                      1.28E+05             
                           387.95-4.552E-01 ?(  1.495E+00 9.76E+01 6.60E+01 G  
                           333.44 9.187E-01 ?(  4.498E+00 1.42E+02 1.55E+01 G  
 
Sn-126      -1.3409E+00                                      3.65E+07             
                            87.57-3.516E-01 +   2.159E+00 1.82E+02 3.75E+01 GA 
                            64.28-1.341E+00 ?(  6.024E+00 1.32E+02 9.70E+00 G  
                            86.94-1.463E+00 +   8.757E+00 1.77E+02 9.04E+00 GA 
 
PB-210   N  -2.0293E+00                                      8.14E+03             
                            46.54-2.029E+00  (  2.115E+01 3.00E+02 4.25E+00 G  
 
PB-212   N  -5.6966E-01                                      6.98E+02             
                           238.63-5.697E-01 ?(P 1.695E+00 8.28E+01 4.33E+01 G  
                           300.03-6.828E+00 +   3.738E+01 1.62E+02 3.28E+00 GA 
 
PB-214   N  -2.2686E-01                                      5.84E+05             
                           351.93-2.269E-01 ?(P 1.510E+00 1.78E+02 3.76E+01 G  
                           295.09-1.615E+00 + P 5.982E+00 5.48E+01 1.93E+01 G  
                           242.00-1.895E+00 +   9.812E+00 1.52E+02 7.43E+00 GA 
 
BI-207   C  -2.7695E-01                                      1.18E+04             
                          1063.66-2.770E-01 ?(  1.064E+00 1.66E+02 7.45E+01 G  
                           569.70-2.182E-01 + P 9.619E-01 8.74E+01 9.77E+01 G  
 
BI-212   N  -2.4304E+00                                      6.98E+02             
                           727.17-2.430E+00 ?(  1.146E+01 1.35E+02 7.55E+00 G  
                           785.42-2.212E+01 +   6.524E+01 8.68E+01 1.28E+00 GA 
 
U-235    N   8.5669E-01                                      2.57E+11             
                           143.79 0.000E+00 ?(  4.720E+00 1.00E+03 1.10E+01 G  
                           205.33-2.689E+00 +   7.818E+00 1.15E+02 5.01E+00 G  
                           163.38 2.705E+00 ?(  8.899E+00 9.73E+01 5.08E+00 G  
                           185.72-1.013E-01 &   7.549E-01 2.78E+02 5.40E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:56 PMPage 12
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191380.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-214   N  -1.1556E+00                                      5.84E+05             
                           609.31-1.156E+00 ?(P 3.602E+00 3.75E+01 4.61E+01 G  
                          1120.29-1.102E+00 + P 6.260E+00 1.19E+02 1.51E+01 G  
                          1764.49-2.463E+00 + P 8.057E+00 9.60E+01 1.54E+01 G  
 
BI-210M  T   1.4408E-01                                      1.10E+09             
                           265.83 1.441E-01 ?(  7.945E-01 1.56E+02 5.00E+01 G  
                           304.90 0.000E+00 -   4.915E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   8.7429E-02                                      2.10E+03             
                           911.07-2.702E-01 ?(  2.357E+00 3.55E+02 2.90E+01 G  
                           968.97-1.639E+00 & P 5.593E+00 4.42E+01 1.75E+01 G  
                           338.32 9.509E-01 &(P 6.306E+00 1.92E+02 1.20E+01 G  
                            93.35 1.459E+00 ? P 1.213E+01 2.44E+02 5.56E+00 XA 
 
TH-227   N   8.5862E-01                                      7.95E+03             
                           256.24 1.605E+00 ?(  4.206E+00 1.01E+02 7.00E+00 G  
                           235.97 6.807E-01 ?(  5.086E+00 2.16E+02 1.23E+01 G  
                            50.14 4.790E-01 ?(  9.577E+00 5.70E+02 8.00E+00 G  
 
TH-229   N  -4.1985E+00                                      2.68E+06             
                           193.51-4.198E+00 ?(  1.070E+01 1.03E+02 4.40E+00 G  
                           210.85-2.633E-02 % P 1.256E+01 2.31E+04 2.99E+00 G  
 
TH-234   N   3.4046E+00                                      1.63E+12             
                            92.59 1.712E+00 ?(  1.238E+01 2.13E+02 5.58E+00 G  
                            63.29 5.885E+00 &(  9.228E+00 4.93E+01 3.81E+00 G  
 
PA-231   N  -7.7027E+00                                      1.20E+07             
                           302.65-7.703E+00 &(  4.643E+01 1.79E+02 2.88E+00 G  
                           300.07-9.105E+00 +   5.128E+01 1.67E+02 2.46E+00 G  
 
PA-233   C  -6.2360E-03                                      7.82E+08             
                           312.01-6.236E-03 %(P 3.885E+00 7.93E+03 3.60E+01 G  
                           300.18-3.614E+00 +   2.091E+01 1.71E+02 6.20E+00 G  
 
PA-234   N   2.6654E-01                                      1.63E+12             
                           131.29 2.665E-01 ?(P 2.710E+00 2.94E+02 1.80E+01 G  
                           946.02-1.505E+00 +   5.252E+00 1.46E+02 1.34E+01 G  
                           569.47 0.000E+00 -   1.040E+01 1.00E+03 8.20E+00 G  
                           883.24 0.000E+00 -   8.026E+00 1.00E+03 9.60E+00 G  
                           880.53 2.120E+00 ?   1.140E+01 1.49E+02 6.00E+00 GA 
 
PA-234M  N   1.6175E+01                                      1.63E+12             
                          1001.00 0.000E+00 ?(  9.607E+01 1.00E+03 8.37E-01 G  
                           766.41 6.223E+01 ?(  3.311E+02 1.52E+02 2.94E-01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:56 PMPage 13
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191380.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AM-241   T   2.3312E-01                                      1.58E+05             
                            59.54 2.331E-01  (P 9.271E-01 1.15E+02 3.59E+01 G  
 
Np-237   F  -1.0116E+00                                      2.14E+06             
                            86.49-1.012E+00 ?(  5.730E+00 1.68E+02 1.31E+01 G  
 
Ir-192   F  -2.3826E-01                                      7.40E+01             
                           316.49-2.383E-01 ?(  9.475E-01 1.17E+02 8.70E+01 G  
                           468.06-3.831E-01 +   1.016E+00 1.08E+02 5.18E+01 G  
                           308.44 0.000E+00 +   4.370E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F   9.8948E-02                                      1.30E+01             
                           818.50 0.000E+00 ?(  1.018E+00 1.00E+03 1.00E+02 G  
                          1048.07-2.731E-01 +   1.287E+00 1.34E+02 8.00E+01 G  
                           340.57 3.099E-01 ?(  1.692E+00 1.59E+02 4.69E+01 G  
 
Np-239   T   3.3723E-01                                      2.36E+00             
                           103.70 3.909E-01 ?   2.429E+00 1.82E+02 2.40E+01 X  
                           106.13 3.372E-01 ?(  1.992E+00 1.72E+02 2.27E+01 G  
                            99.50 6.280E-01 ?   4.166E+00 1.95E+02 1.50E+01 X  
 
Nd-147       6.6867E-02                                      1.11E+01             
                           531.00 6.687E-02 %(  3.296E+00 1.81E+03 1.30E+01 G  
                            91.10-4.596E-01 &   2.950E+00 1.90E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:56 PMPage 14
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191380.An1             
                                                                                 
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54        70.        -4.    -0.002   300.00  -2.029E+00   
 TH-227      50.14        64.         2.     0.001   570.09   4.790E-01   
 AM-241      59.54        17.         6.     0.003   114.53   2.331E-01  P
 TH-234      63.29        23.        16.     0.009    49.28   5.885E+00   
 Sn-126      64.28        71.        -9.    -0.005   131.65  -1.341E+00   
 BA-133      80.99        30.         1.     0.001   989.68   3.501E-02  P
 Np-237      86.49       194.       -12.    -0.007   167.54  -1.012E+00   
 EU-155      86.54       206.       -12.    -0.007   172.47  -4.315E-01   
 Sn-126      86.94       218.       -12.    -0.007   177.21  -1.463E+00   
 Sn-126      87.57       230.       -12.    -0.007   181.75  -3.516E-01   
 Cd-109      88.04       242.       -12.    -0.007   186.21  -3.472E+00   
 Nd-147      91.10       254.       -12.    -0.007   190.13  -4.596E-01   
 TH-234      92.59       174.         9.     0.005   212.79   1.712E+00   
 AC-228      93.35       166.         8.     0.004   244.28   1.459E+00  P
 Gd-153      97.50       156.         9.     0.005   201.01   3.150E-01   
 Np-239      99.50       147.         9.     0.005   194.99   6.280E-01   
 Gd-153     103.20       138.         9.     0.005   188.57   4.304E-01   
 Np-239     103.70       129.         9.     0.005   182.47   3.909E-01   
 EU-155     105.31       120.         9.     0.005   180.46   4.317E-01  P
 Np-239     106.13        76.         7.     0.004   172.06   3.372E-01   
 EU-154     123.10        18.         7.     0.004    88.53   1.915E-01   
 PA-234     131.29        85.         5.     0.003   294.34   2.665E-01  P
 CE-141     145.44        84.         9.     0.005   143.20   2.139E-01   
 Ba-140     162.66        84.       -12.    -0.007   107.78  -2.381E+00   
 U-235      163.38        58.        12.     0.006    97.28   2.705E+00   
 CE-139     165.85        65.         2.     0.001   649.47   2.597E-02   
 Cf-251     176.60        40.        -3.    -0.002   360.62  -2.395E-01   
 U-235      185.72        40.        -4.    -0.002   278.36  -1.013E-01   
 TH-229     193.51        52.       -14.    -0.008   102.53  -4.198E+00   
 U-235      205.33        32.       -10.    -0.006   115.18  -2.689E+00   
 Cf-251     227.00        36.        -2.    -0.001   591.61  -4.571E-01   
 TH-227     235.97        72.         6.     0.003   216.37   6.807E-01   
 PB-212     238.63       100.       -17.    -0.009    82.79  -5.697E-01  P
 PB-214     242.00        97.        -9.    -0.005   151.88  -1.895E+00   
 TH-227     256.24        12.         7.     0.004   101.37   1.605E+00   
 Cd-113m    263.70        13.         6.     0.003    94.28   1.592E+03   
 BI-210M    265.83        22.         4.     0.002   156.35   1.441E-01   
 TL-208     277.28        39.         8.     0.005   109.44   2.209E+00  P
 I-131      284.30        24.        -2.    -0.001   484.77  -5.459E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:56 PMPage 15
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191380.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PB-214     295.09       191.       -18.    -0.010    54.78  -1.615E+00  P
 TL-210     296.00       199.       -13.    -0.007   157.79  -2.800E-01   
 PB-212     300.03       212.       -13.    -0.007   162.15  -6.828E+00   
 PA-231     300.07       225.       -13.    -0.007   166.86  -9.105E+00   
 PA-233     300.18       237.       -13.    -0.007   171.45  -3.614E+00   
 PA-231     302.65       250.       -13.    -0.007   178.65  -7.703E+00   
 Ir-192     316.49        85.       -11.    -0.006   117.30  -2.383E-01   
 CR-51      320.08        64.       -13.    -0.007    79.32  -2.314E+00  P
 La-140     328.76        48.         8.     0.004   133.41   6.927E-01   
 Cf-249     333.44        55.         8.     0.004   142.48   9.187E-01   
 AC-228     338.32        64.         6.     0.003   192.22   9.509E-01  P
 Cs-136     340.57        70.         8.     0.004   159.08   3.099E-01   
 PB-214     351.93        32.        -4.    -0.002   178.47  -2.269E-01  P
 BA-133     356.00        48.       -12.    -0.007    87.83  -3.730E-01   
 I-131      364.48        20.        -7.    -0.004   130.67  -1.706E-01   
 BA-133     383.84        69.       -12.    -0.007   101.53  -2.783E+00   
 Cf-249     387.95        92.       -14.    -0.008    97.56  -4.552E-01   
 AG-108M    433.94         4.         4.     0.002   127.11   9.130E-02   
 Ir-192     468.06        17.        -8.    -0.005   107.70  -3.831E-01   
 BE-7       477.60        22.         6.     0.003   125.20   1.300E+00   
 RU-103     497.05        18.        -2.    -0.001   219.33  -4.363E-02  P
 RH-106     511.86        14.        71.     0.039    14.01   9.012E+00   
 Ba-140     537.26         9.         2.     0.001   332.46   2.028E-01  P
 CS-134     563.24        28.       -12.    -0.007    94.28  -4.071E+00   
 CS-134     569.32        28.        -9.    -0.005    89.58  -1.606E+00   
 BI-207     569.70        46.        -8.    -0.004    87.42  -2.182E-01  P
 TL-208     583.02        10.        -2.    -0.001   350.51  -5.207E-02  P
 SB-124     602.73       107.       -12.    -0.006   129.18  -3.395E-01   
 CS-134     604.71       119.       -12.    -0.006   135.52  -3.430E-01   
 BI-214     609.31       138.       -18.    -0.010    37.46  -1.156E+00  P
 PM-144     618.06       101.         9.     0.005   159.85   2.680E-01   
 RH-106     621.92       113.        10.     0.005   157.62   2.872E+00   
 I-131      636.97        28.         9.     0.005    88.87   3.752E+00  P
 AG-110M    657.76        23.        -7.    -0.004   117.32  -2.217E-01  P
 CS-137     661.66        43.       -10.    -0.006    98.32  -3.602E-01   
 PM-144     696.54        22.         6.     0.004   108.24   2.095E-01   
 NB-94      702.63        24.         5.     0.003   140.68   1.695E-01   
 SB-124     722.79         0.        18.     0.010    23.57   5.463E+00   
 BI-212     727.17        26.        -6.    -0.003   135.09  -2.430E+00   
 ZR-95      756.73         5.         2.     0.001   264.33   1.212E-01  P
 AG-110M    763.94        24.       -10.    -0.006    76.16  -1.536E+00   
 PA-234M    766.41        30.         5.     0.003   152.33   6.223E+01   
 BI-212     785.42        21.        -8.    -0.005    86.77  -2.212E+01   
 CS-134     795.87        18.        -3.    -0.002   208.17  -1.238E-01   
 CO-58      810.78        20.        -8.    -0.005    84.64  -2.953E-01   
 La-140     815.77        28.        -2.    -0.001   424.40  -2.778E-01   
 Co-56      846.77        10.        -3.    -0.002   238.82  -1.111E-01   
 NB-94      871.10         0.         8.     0.004    35.36   3.030E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:56 PMPage 16
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191380.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154     873.23         9.        -1.     0.000   786.40  -2.114E-01  P
 PA-234     880.53        11.         3.     0.002   149.00   2.120E+00   
 Sc-46      889.28        25.        -9.    -0.005    89.95  -3.270E-01   
 Y-88       898.04         1.         5.     0.003    51.15   2.137E-01  P
 AC-228     911.07        10.        -2.    -0.001   354.73  -2.702E-01   
 AG-110M    937.49         5.        -3.    -0.002    85.35  -3.800E-01  P
 PA-234     946.02        10.        -5.    -0.003   146.06  -1.505E+00   
 AC-228     968.97        20.        -7.    -0.004    44.18  -1.639E+00  P
 EU-154     996.33        11.        -2.    -0.001   287.75  -6.604E-01   
 EU-154    1004.77        24.        -9.    -0.005    83.96  -2.097E+00   
 Co-56     1037.84        16.        -7.    -0.004    43.87  -2.257E+00  P
 Cs-136    1048.07        20.        -5.    -0.003   134.16  -2.731E-01   
 RH-106    1050.36        19.         6.     0.004   104.34   1.777E+01   
 BI-207    1063.66        11.        -5.    -0.003   165.68  -2.770E-01   
 Ga-68     1077.40         5.        -1.    -0.001   403.11  -2.110E+00   
 BI-214    1120.29        15.        -4.    -0.002   119.19  -1.102E+00  P
 CO-60     1173.24        11.        -1.     0.000   498.92  -4.199E-02  P
 Ta-182    1189.05        23.       -14.    -0.008    86.70  -4.042E+00   
 Ta-182    1221.41         6.         3.     0.002   176.21   6.091E-01   
 Co-56     1238.28         0.         7.     0.004    41.36   4.996E-01  P
 NA-22     1274.53        11.        -7.    -0.004    74.69  -3.746E-01   
 TL-210    1313.00         0.         7.     0.004    37.80   1.743E+00   
 La-140    1596.21         6.        -3.    -0.002   144.05  -2.039E-01  P
 BI-214    1764.49        12.        -6.    -0.003    95.96  -2.463E+00  P
 Y-88      1836.06         6.        -5.    -0.003   124.92  -3.697E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    1.3003E+00    1.3003E+00    1.252E+02%                5.68E+00
 NA-22  #A   -3.7456E-01   -3.7456E-01    7.469E+01%                9.40E-01
 K-40   #A    2.2165E+00    2.2165E+00    1.088E+02%                8.42E+00
 Sc-46  #A   -3.2699E-01   -3.2699E-01    8.995E+01%                1.00E+00
 CR-51  #A   -2.3141E+00   -2.3141E+00    7.932E+01%                7.31E+00
 MN-54  #A    0.0000E+00    0.0000E+00    1.000E+03%                6.39E-01
 FE-59  #     6.4249E-01    6.4250E-01    3.536E+01%                5.92E-01
 Co-56  #A    1.3195E-01    1.3195E-01    4.136E+01%                6.46E-01
 CO-57  #A    0.0000E+00    0.0000E+00    7.071E+02%                4.09E-01
 CO-58  #A   -2.9530E-01   -2.9531E-01    8.464E+01%                8.48E-01
 CO-60  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.90E-01
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.65E+00
 NB-94  #A    2.3694E-01    2.3694E-01    3.536E+01%                8.35E-01
 ZR-95  #A    1.2116E-01    1.2116E-01    2.643E+02%                8.23E-01
 NB-95  #A   -1.1451E-02   -1.1451E-02    2.528E+03%                1.04E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:56 PMPage 17
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191380.An1             
                                                                                 
 RU-103 #A   -4.3633E-02   -4.3634E-02    2.193E+02%                6.08E-01
 RH-106 #A    4.8947E+00    4.8947E+00    9.451E+01%                1.54E+01
 AG-108M#A    9.1299E-02    9.1299E-02    1.271E+02%                3.09E-01
 AG-110M#A    0.0000E+00    0.0000E+00    7.071E+02%                1.06E+00
 SN-113 #A   -2.2576E-02   -2.2576E-02    1.154E+03%                1.56E+00
 SB-124 #A    2.3556E-01    2.3557E-01    2.357E+01%                1.49E+00
 SB-125 #     1.0179E+00    1.0179E+00    4.192E+01%                9.48E-01
 I-131  #A    1.4586E-01    1.4587E-01    7.901E+01%                5.74E-01
 Gd-153 #A    3.6356E-01    3.6356E-01    1.378E+02%                2.15E+00
 Ga-68  #A   -2.0957E+00   -2.1104E+00    4.031E+02%                2.13E+01
 Tc-99m #A    0.0000E+00    0.0000E+00    1.000E+03%                5.91E-01
 BA-133 #A   -3.7304E-01   -3.7304E-01    8.783E+01%                1.10E+00
 CS-134 #A   -1.2383E-01   -1.2383E-01    2.082E+02%                9.28E-01
 CS-137 #A   -3.6024E-01   -3.6024E-01    9.832E+01%                1.20E+00
 CE-139 #A    2.5968E-02    2.5968E-02    6.495E+02%                5.92E-01
 Ba-140 #A    2.0279E-01    2.0280E-01    3.325E+02%                1.81E+00
 La-140 #A   -4.6587E-02   -4.6589E-02    9.817E+01%                9.18E-01
 CE-141 #A    2.1385E-01    2.1385E-01    1.432E+02%                1.04E+00
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.53E+00
 PM-144 #A    2.3875E-01    2.3875E-01    9.652E+01%                7.84E-01
 EU-152 #C    1.4570E+00    1.4570E+00    3.015E+01%                1.21E+00
 EU-154 #A    1.9149E-01    1.9149E-01    8.853E+01%                5.78E-01
 EU-155 #A    4.3173E-01    4.3173E-01    1.805E+02%                2.65E+00
 HF-181 #A    0.0000E+00    0.0000E+00    5.774E+02%                8.26E-01
 Ta-182 #A    2.6568E-01    2.6568E-01    1.762E+02%                2.40E+00
 Hg-203 #A    6.7731E-03    6.7731E-03    2.841E+03%                6.88E-01
 TL-208 #A    1.0507E-01    1.0507E-01    1.094E+02%                5.66E-01
 PM-146 #     3.0744E-01    3.0744E-01    3.341E+01%                2.64E-01
 Y-88   #A   -3.6969E-01   -3.6969E-01    1.249E+02%                1.00E+00
 Cd-113m#A    1.5922E+03    1.5922E+03    9.428E+01%                5.18E+03
 Cd-109 #A   -3.4720E+00   -3.4720E+00    1.862E+02%                2.18E+01
 Cf-251 #A   -2.3948E-01   -2.3948E-01    3.606E+02%                2.32E+00
 Cf-249 #A   -1.9379E-01   -1.9379E-01    8.634E+01%                1.49E+00
 Sn-126 #A   -1.3409E+00   -1.3409E+00    1.317E+02%                6.02E+00
 PB-210 #A   -2.0293E+00   -2.0293E+00    3.000E+02%                2.12E+01
 PB-212 #A   -5.6966E-01   -5.6966E-01    8.279E+01%                1.69E+00
 PB-214 #A   -2.2686E-01   -2.2686E-01    1.785E+02%                1.51E+00
 BI-207 #A   -2.7695E-01   -2.7695E-01    1.657E+02%                1.06E+00
 BI-212 #A   -2.4304E+00   -2.4304E+00    1.351E+02%                1.15E+01
 U-235  #A    8.5669E-01    8.5669E-01    9.728E+01%                4.72E+00
 BI-214 #A   -1.1556E+00   -1.1556E+00    3.746E+01%                3.60E+00
 BI-210M#A    1.4408E-01    1.4408E-01    1.563E+02%                7.95E-01
 AC-228 #A    8.7429E-02    8.7429E-02    1.922E+02%                2.36E+00
 TH-227 #A    8.5862E-01    8.5862E-01    1.014E+02%                4.21E+00
 TH-229 #A   -4.1985E+00   -4.1985E+00    1.025E+02%                1.07E+01
 TH-234 #A    3.4046E+00    3.4046E+00    4.928E+01%                1.24E+01
 PA-231 #A   -7.7027E+00   -7.7027E+00    1.786E+02%                4.64E+01
 PA-233 #A   -6.2360E-03   -6.2360E-03    7.932E+03%                3.89E+00
 PA-234 #A    2.6654E-01    2.6654E-01    2.943E+02%                2.71E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:56 PMPage 18
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191380.An1             
                                                                                 
 PA-234M#A    1.6175E+01    1.6175E+01    1.523E+02%                9.61E+01
 AM-241 #A    2.3312E-01    2.3312E-01    1.145E+02%                9.27E-01
 Np-237 #A   -1.0116E+00   -1.0116E+00    1.675E+02%                5.73E+00
 Ir-192 #A   -2.3826E-01   -2.3826E-01    1.173E+02%                9.48E-01
 Cs-136 #A    9.8945E-02    9.8948E-02    1.591E+02%                1.02E+00
 Np-239 #A    3.3718E-01    3.3723E-01    1.721E+02%                1.99E+00
 Nd-147 #A    6.6865E-02    6.6867E-02    1.811E+03%                3.30E+00
 TL-210 #A    0.0000E+00    0.0000E+00    1.000E+03%                8.62E-01
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.70E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.3 keV)     0.000E+00  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.3 keV) 0.0000000E+00  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 12_Gamma_20191258
-----------------------------------------------------------------------------                      
   Sample Description: 430296_Gamma_LCS 160-430296~2-A 
             Detector: Detector #12       
             Batch ID: 430296                 
    Work Order Number: Gamma   
           Lot Number: LCS 160-430296~2-A
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 22:06        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 22:06:28     Real Time: 1806   sec
        Analysis Time: 6/20/2019 22:36        Dead Time: 0.34   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCan_108513
  Efficiency Cal Date: 4/20/2018 11:53
      Energy Cal Date: 4/20/2018 11:13                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 12_2019-06-08_1442.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -1.421E+01           99.3     1.411E+01    1.413E+01    4.684E+01
NA-22      6.790E-01           84.3     5.721E-01    5.731E-01    1.933E+00
K-40       7.779E+00           84.5     6.573E+00    6.585E+00    1.380E+01
Sc-46     -1.895E+00           82.2     1.558E+00    1.561E+00    5.170E+00
CR-51      1.075E+01          169.4     1.821E+01    1.822E+01    6.045E+01
MN-54     -4.284E-01          313.0     1.341E+00    1.341E+00    3.067E+00
FE-59     -6.177E-01          108.7     6.716E-01    6.723E-01    7.277E+00
Co-56      1.469E+00           18.9     2.776E-01    2.875E-01    3.298E+00
CO-57     -5.519E-01          133.7     7.380E-01    7.385E-01    2.457E+00
CO-58      1.341E+00           87.6     1.175E+00    1.177E+00    3.914E+00
CO-60      1.535E+02            1.6     2.521E+00    8.050E+00    2.171E+00
ZN-65      3.358E+00           83.4     2.801E+00    2.806E+00    9.320E+00
NB-94      7.416E-01          142.5     1.057E+00    1.058E+00    2.412E+00
ZR-95     -2.870E+00           87.2     2.502E+00    2.506E+00    5.622E+00
NB-95     -1.610E+00           65.9     1.060E+00    1.063E+00    3.502E+00
RU-103    -6.963E-01          193.6     1.348E+00    1.348E+00    3.289E+00
RH-106     5.014E+00          183.4     9.198E+00    9.202E+00    3.106E+01
AG-108M    3.526E-01          108.0     3.808E-01    3.812E-01    3.523E+00
AG-110M    1.059E+00           96.7     1.024E+00    1.026E+00    6.315E+00
SN-113    -9.064E-02         2066.8     1.873E+00    1.873E+00    4.580E+00
SB-124     2.202E+00           38.8     8.552E-01    8.625E-01    1.903E+00
SB-125     3.151E+00          123.6     3.894E+00    3.897E+00    9.453E+00
I-131      5.098E-01          266.2     1.357E+00    1.357E+00    3.307E+00
Gd-153    -2.540E+00          144.0     3.658E+00    3.661E+00    1.213E+01
Ga-68      8.756E+00          644.9     5.646E+01    5.646E+01    1.213E+02
Tc-99m    -5.340E-01          262.2     1.400E+00    1.400E+00    4.650E+00
BA-133     1.568E+00          108.6     1.702E+00    1.704E+00    5.661E+00
CS-134     5.319E-01          101.7     5.410E-01    5.417E-01    4.794E+00
CS-137     3.864E+02            1.3     4.840E+00    2.031E+01    3.624E+00
CE-139     6.126E-02         1507.4     9.234E-01    9.234E-01    3.096E+00
Ba-140     3.081E+00           86.1     2.653E+00    2.658E+00    7.125E+00
La-140     2.526E-01           78.6     1.985E-01    1.989E-01    2.485E+00
CE-141    -1.584E+00           99.3     1.572E+00    1.574E+00    4.162E+00
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CE-144    -6.717E+00          157.5     1.058E+01    1.058E+01    3.508E+01
PM-144    -1.230E+00           94.9     1.168E+00    1.169E+00    2.635E+00
EU-152     5.796E+00           71.5     4.147E+00    4.158E+00    8.280E+00
EU-154     4.698E+00           77.5     3.640E+00    3.648E+00    5.429E+00
EU-155     3.908E-01          530.5     2.073E+00    2.074E+00    1.731E+01
HF-181     1.283E+00           96.3     1.235E+00    1.237E+00    6.243E+00
Ta-182    -1.245E+00           61.0     7.593E-01    7.618E-01    1.644E+01
Hg-203    -6.033E-01          175.5     1.059E+00    1.059E+00    3.539E+00
TL-208     4.605E+00           19.6     9.018E-01    9.317E-01    2.027E+00
PM-146     1.717E+00          119.8     2.057E+00    2.059E+00    4.983E+00
Y-88       7.186E-01          104.1     7.482E-01    7.493E-01    1.407E+00
Cd-113m   -1.567E+04           91.8     1.438E+04    1.441E+04    4.771E+04
Cd-109     0.000E+00         1.#INF     1.424E+01    1.424E+01    9.423E+01
Cf-251    -3.628E-01         1293.5     4.693E+00    4.693E+00    1.195E+01
Cf-249     1.314E-01         1462.3     1.921E+00    1.921E+00    6.445E+00
Sn-126    -2.003E+01          234.2     4.691E+01    4.692E+01    1.550E+02
PB-210     1.098E+04            1.2     1.276E+02    6.974E+02    2.244E+02
PB-212     7.333E+00           18.3     1.344E+00    1.397E+00    4.112E+00
PB-214     7.124E+00           26.8     1.910E+00    1.944E+00    5.026E+00
BI-207     1.947E+00           98.8     1.925E+00    1.927E+00    4.083E+00
BI-212    -4.108E+00          310.3     1.275E+01    1.275E+01    4.335E+01
U-235     -2.149E-06    520010721.3     1.118E+01    1.118E+01    3.721E+01
BI-214     2.822E+00           60.6     1.710E+00    1.716E+00    1.190E+01
BI-210M   -5.592E-01          298.9     1.672E+00    1.672E+00    5.602E+00
AC-228     1.780E+01           19.0     3.387E+00    3.505E+00    8.215E+00
TH-227    -4.565E+00          287.7     1.314E+01    1.314E+01    3.341E+01
TH-229     1.226E+01          119.9     1.469E+01    1.471E+01    4.949E+01
TH-234    -2.329E+01           44.2     1.030E+01    1.038E+01    6.244E+01
PA-231    -3.620E+01          168.6     6.103E+01    6.105E+01    2.025E+02
PA-233     0.000E+00         1.#INF     1.202E+00    1.202E+00    1.693E+01
PA-234     6.910E+00           64.3     4.442E+00    4.456E+00    1.508E+01
PA-234M    8.371E+01          114.2     9.561E+01    9.571E+01    6.270E+02
AM-241     1.221E+03            0.8     1.011E+01    7.177E+01    1.460E+01
Np-237     6.156E+00          132.5     8.160E+00    8.167E+00    2.706E+01
Ir-192     0.000E+00         1.#INF     5.568E-01    5.568E-01    7.078E+00
Cs-136     5.350E-01          124.7     6.670E-01    6.677E-01    4.240E+00
Np-239    -1.444E+00          321.3     4.641E+00    4.642E+00    1.544E+01
Nd-147     8.525E-01         1042.4     8.887E+00    8.887E+00    2.103E+01
TL-210     0.000E+00         1.#INF     6.940E-01    6.940E-01    4.090E+00
Kr-85      0.000E+00         1.#INF     1.041E+02    1.041E+02    9.870E+02
-----------------------------------------------------------------------------
Total      1.296E+04

      Analyst: conrad.reuscher
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage  1
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
 Sample description                                             
      430296_Gamma_LCS 160-430296~2-A                                 
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20191258.An1

 Acquisition information
        Start time:                 6/20/2019 10:06:28 PM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.34 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCan_108513                                               
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 11:13:27 AM
             Zero offset:           0.059 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.735E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 11:53:09 AM
             Type:                  Polynomial
             Uncertainty:           1.020 %
             Coefficients:         -0.363508  -4.707999   0.462125
                                   -0.051256   0.002384  -0.000043

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.13keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage  2
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 10:06:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2019-06-08_1442.PBC
                                                 6/8/2019 2:42:09 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   19 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1217

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    27.58       11.  97.63   0.00  3.719E-03
    36.49      230.  23.82   0.87  1.046E-02
    46.61    15165.   1.16   0.85  1.809E-02    46.54   4.250  1.098E+04 PB210 
    59.61    22218.   0.83   0.84  2.821E-02    59.54  35.900  1.221E+03 AM241 
    77.15       89.  41.25   0.62  3.387E-02
    86.49       52. 132.55   0.89  3.559E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  2.626E+00 EU155 
    86.54       13. 530.50   0.89  3.560E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  6.607E-01 EU155 
                                                86.94   9.040  2.240E+00 Sn126 
    92.50       52. 129.13   0.90  3.645E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.425E+01 AC228 
    99.15       31.  69.56   0.42  3.695E-02    99.50  15.000  3.106E+00 Np239 
   121.78       41. 116.49   0.93  3.725E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  7.145E-01 CO57  
   136.39       29.  96.28   0.94  3.652E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  4.088E+00 CO57  
   193.51       41. 119.87   1.00  3.140E-02   193.51   4.400    PBC<MDA TH229 
   210.85       10. 473.60   1.02  2.980E-02   210.85   2.990    PBC<MDA TH229 
   227.00       26. 178.19   1.03  2.839E-02   227.00   6.300    PBC<MDA Cf251 
   238.35      163.  25.87   0.98  2.745E-02   238.63  43.300  7.635E+00 PB212 
   241.92       27. 212.99   1.05  2.716E-02   242.00   7.430    PBC<MDA PB214 
   295.30       80.  42.13   1.53  2.350E-02   295.09  19.300    PBC<MDA PB214 
                                               296.00  79.000  2.400E+00 TL210 
   320.08       43. 169.37   1.13  2.210E-02   320.08   9.940    PBC<MDA CR51  
   328.76       16. 225.35   1.13  2.165E-02   328.76  20.300    PBC<MDA La140 
   338.42       77.  36.20   1.76  2.118E-02   338.32  12.010  1.682E+01 AC228 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage  3
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   340.57       30. 150.23   1.15  2.108E-02   340.57  46.900    PBC<MDA Cs136 
   345.83       41. 108.67   1.15  2.083E-02   345.83  15.070    PBC<MDA HF181 
   351.82       80.  33.17   1.02  2.055E-02   351.93  37.600  5.751E+00 PB214 
   356.00       36. 108.60   1.16  2.037E-02   356.00  62.050    PBC<MDA BA133 
   363.32       15. 266.19   1.17  2.001E-02   364.48  81.700    PBC<MDA I131  
   383.84       41. 105.74   1.19  1.923E-02   383.84   8.940    PBC<MDA BA133 
   427.88       30. 123.60   1.23  1.770E-02   427.88  29.600    PBC<MDA SB125 
   453.88       34. 119.81   1.26  1.692E-02   453.88  65.000    PBC<MDA PM146 
   487.02       43. 105.27   1.29  1.604E-02   487.02  45.500    PBC<MDA La140 
   511.86       53.  64.61   2.56  1.546E-02   511.86  20.000    PBC<MDA RH106 
   518.43       17.  62.79   0.57  1.531E-02
   536.81       20.  86.10   1.19  1.491E-02   537.26  24.390    PBC<MDA Ba140 
   563.24        7. 395.21   1.36  1.439E-02   563.24   8.350    PBC<MDA CS134 
   569.32       20. 101.71   1.37  1.428E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  9.649E+00 PA234 
                                               569.70  97.740  8.097E-01 BI207 
   569.47       11. 198.28   1.37  1.428E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  5.062E+00 PA234 
                                               569.70  97.740  4.248E-01 BI207 
   583.22       98.  19.59   2.06  1.403E-02   583.02  84.500  4.605E+00 TL208 
   602.36       53.  38.83   1.19  1.369E-02   602.73  98.260  2.202E+00 SB124 
   618.06       26.  70.27   1.41  1.344E-02   618.06  99.100    PBC<MDA PM144 
   621.92       12. 183.44   1.42  1.338E-02   621.92   9.930    PBC<MDA RH106 
   657.76       28. 443.32   1.45  1.284E-02   657.76  94.640    PBC<MDA AG110M
   661.66     7579.   1.25   1.44  1.279E-02   661.66  85.210  3.864E+02 CS137 
   702.63       16. 142.52   1.49  1.224E-02   702.63  97.900    PBC<MDA NB94  
   722.79       24.  75.65   1.51  1.199E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  1.228E+00 AG108M
                                               723.36  20.220  5.521E+00 EU154 
   722.94       18. 107.98   1.51  1.199E-02   722.79  10.810  7.675E+00 SB124 
                                               722.94  90.840  9.134E-01 AG108M
                                               723.36  20.220  4.105E+00 EU154 
   747.16        3. 826.42   1.53  1.171E-02   747.16  34.000    PBC<MDA PM146 
   763.94        2. 990.15   1.55  1.152E-02   763.94  22.280    PBC<MDA AG110M
   766.41       20. 114.22   1.55  1.150E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  3.220E+02 PA234M
   796.28       13.  90.83   1.17  1.118E-02   795.87  85.530  7.644E-01 CS134 
   810.78       26.  87.65   1.59  1.104E-02   810.78  99.460    PBC<MDA CO58  
   860.56       21. 121.34   1.64  1.057E-02   860.56  12.420    PBC<MDA TL208 
   873.23       29.  77.49   1.65  1.046E-02   873.23  12.270    PBC<MDA EU154 
   883.24       33.  82.84   1.66  1.038E-02   883.24   9.600    PBC<MDA PA234 
   898.04       25. 104.12   1.67  1.025E-02   898.04  93.700    PBC<MDA Y88   
   910.90       88.  23.22   0.60  1.015E-02   911.07  29.000  1.668E+01 AC228 
   937.49       14. 226.42   1.71  9.939E-03   937.49  34.360    PBC<MDA AG110M
   946.02       35.  84.11   1.72  9.873E-03   946.02  13.400    PBC<MDA PA234 
   969.26       62.  37.55   2.01  9.703E-03   968.97  17.460  2.033E+01 AC228 
  1004.77       31.  78.14   1.77  9.450E-03  1004.77  18.010    PBC<MDA EU154 
  1037.84       16. 165.73   1.80  9.228E-03  1037.84  14.130    PBC<MDA Co56  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage  4
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1048.07       14. 132.99   1.81  9.162E-03  1048.07  80.000    PBC<MDA Cs136 
  1063.66       24.  98.84   1.82  9.063E-03  1063.66  74.500    PBC<MDA BI207 
  1077.40        4. 644.85   1.83  8.978E-03  1077.40   3.300    PBC<MDA Ga68  
  1112.07       29.  83.11   1.86  8.770E-03  1112.07  13.644    PBC<MDA EU152 
  1115.55       27.  83.42   1.87  8.750E-03  1115.55  50.600    PBC<MDA ZN65  
  1120.29       27.  87.59   1.87  8.722E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  1.709E+00 Sc46  
  1120.55       27.  91.74   1.87  8.721E-03  1120.29  15.100  1.132E+01 BI214 
                                              1120.55  99.987  1.709E+00 Sc46  
                                              1121.30  34.900  4.899E+00 Ta182 
  1173.24     2322.   2.36   2.00  8.427E-03  1173.24  99.900  1.532E+02 CO60  
  1189.05       19.  81.49   1.93  8.342E-03  1189.05  16.200    PBC<MDA Ta182 
  1221.41        4. 262.10   1.96  8.175E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.28       28.  18.90   1.97  8.090E-03  1238.28  66.070  2.910E+00 Co56  
  1274.53       10.  84.25   2.00  7.914E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  1.928E+00 EU154 
  1291.60        7. 124.60   2.02  7.834E-03  1291.60  43.200    PBC<MDA FE59  
  1332.53     2116.   2.29   2.01  7.647E-03  1332.50  99.980  1.538E+02 CO60  
  1384.30        6.  96.69   2.10  7.423E-03  1384.30  24.290    PBC<MDA AG110M
  1460.83       11.  84.50   2.16  7.112E-03  1460.83  10.670    PBC<MDA K40   
  1764.49        8.  60.60   2.40  6.075E-03  1764.49  15.400    PBC<MDA BI214 
  1771.35        8.  87.13   2.41  6.055E-03  1771.35  15.480    PBC<MDA Co56  

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   110.00    27.58        53.        11. 2.868E+03   97.63   0.000  -      c
   145.63    36.49       924.       230. 2.199E+04   23.82   0.866  -        
   308.17    77.15       504.        89. 2.628E+03   41.25   0.620  -      s 
   396.09    99.15       217.        31. 8.391E+02   69.56   0.415  -      sc
  2072.60   518.43        47.        17. 1.132E+03   62.79   0.569  -      s 
  3184.08   796.28        46.        13. 1.177E+03   90.83   1.166  -      sc

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage  5
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.08    46.61      4345.     15165.     8.425     1.16   0.851 
 TH-227    200.18    50.14     26428.      -127.    -0.070   181.62   0.855s
 AM-241    238.04    59.61      3187.     22218.    12.344     0.83   0.844 
 TH-234    252.74    63.29     30570.      -127.    -0.071   138.47   0.868 
 Sn-126    256.71    64.28     30443.      -105.    -0.059   234.16   0.869s
 BA-133    323.50    80.99      2039.       -57.    -0.032   112.71   0.887s
 Np-237    345.49    86.49      2319.        52.     0.029   132.55   0.892s
 EU-155    345.70    86.54      2371.        13.     0.007   530.50   0.892s
 Sn-126    347.29    86.94      2384.         0.     0.000  1000.00   0.892s
 Sn-126    349.81    87.57      2384.         0.     0.000  1000.00   0.893s
 Cd-109    351.68    88.04      2384.         0.     0.000  1000.00   0.894s
 Nd-147    363.92    91.10      2384.         0.     0.000  1000.00   0.897s
 TH-234    369.87    92.59      2343.       -85.    -0.047    44.23   0.898s
 AC-228    372.91    93.35      2227.        52.     0.029   129.13   0.899 
 Gd-153    389.50    97.50      2621.       -51.    -0.028   144.02   0.903s
 Np-239    397.50    99.50      2610.       -51.    -0.028   143.43   0.905s
 Gd-153    412.29   103.20      2660.       -51.    -0.028   144.19   0.909s
 Np-239    414.29   103.70      2711.       -18.    -0.010   408.66   0.909s
 EU-155    420.73   105.31      2729.         0.     0.000  1000.00   0.911s
 Np-239    424.00   106.13      2488.       -22.    -0.012   321.35   0.912 
 EU-152    486.56   121.78      1120.        41.     0.023   116.49   0.928s
 CO-57     487.69   122.06       881.       -32.    -0.018   133.72   0.928s
 PA-234    524.60   131.29      1446.       -48.    -0.027   113.51   0.938s
 HF-181    531.51   133.02      3019.       -49.    -0.027   158.65   0.939 
 CE-144    533.57   133.54      2978.       -49.    -0.027   157.48   0.940s
 HF-181    544.61   136.30       367.        29.     0.016    96.28   0.943D
 CO-57     545.30   136.47      3027.       -49.    -0.027   158.30   0.943s
 Tc-99m    561.44   140.51      3118.       -30.    -0.017   262.19   0.947s
 CE-141    581.15   145.44       740.       -49.    -0.027    99.26   0.952 
 Ba-140    649.99   162.66      1050.       -31.    -0.017   148.91   0.969 
 U-235     652.87   163.38      1081.         0.     0.000  1000.00   0.970 
 U-235     742.18   185.72       796.       -52.    -0.029    73.62   0.992s
 TH-229    773.32   193.51       667.        41.     0.023   119.87   1.000s
 U-235     820.59   205.33       748.       -47.    -0.026   109.84   1.012 
 TH-229    842.65   210.85       638.        10.     0.006   473.60   1.018s
 Cf-251    907.22   227.00       590.        26.     0.014   178.19   1.034s
 TH-227    943.09   235.97      1718.       -10.    -0.006   581.53   1.043s
 PB-212    953.73   238.63       334.       157.     0.087    18.32   1.045D
 PB-214    967.18   242.00      1681.        27.     0.015   212.99   1.049 
 EU-152    977.96   244.69      1884.       -49.    -0.027   126.03   1.051s
 TH-227   1024.13   256.24       528.       -15.    -0.008   287.75   1.063 
 Cd-113m  1053.96   263.70       765.       -43.    -0.024    91.77   1.070s
 BI-210M  1062.48   265.83       723.       -13.    -0.007   298.89   1.072s
 TL-208   1108.27   277.28       709.       -17.    -0.010   218.62   1.084 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage  6
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Hg-203   1115.93   279.20       712.       -22.    -0.012   175.53   1.086 
 I-131    1136.32   284.30       499.        -6.    -0.003   738.44   1.091 
 PB-214   1180.29   295.30       288.        80.     0.044    42.13   1.530s
 TL-210   1183.11   296.00      2926.       -45.    -0.025   171.88   1.102s
 PB-212   1199.22   300.03      2869.       -45.    -0.025   169.59   1.106 
 PA-231   1199.38   300.07      2843.       -45.    -0.025   168.83   1.106s
 PA-233   1199.82   300.18      2595.       -43.    -0.024   167.59   1.107 
 PA-231   1209.70   302.65      2639.       -43.    -0.024   168.59   1.109s
 BA-133   1210.50   302.85      2682.       -43.    -0.024   169.92   1.109s
 Ba-140   1218.49   304.85      2725.       -27.    -0.015   274.72   1.111 
 BI-210M  1218.68   304.90      2752.         0.     0.000  1000.00   1.111s
 Ir-192   1232.85   308.44      2752.         0.     0.000  1000.00   1.115s
 PA-233   1247.13   312.01      2752.         0.     0.000  1000.00   1.118 
 Ir-192   1265.04   316.49      2752.         0.     0.000  1000.00   1.123s
 CR-51    1279.41   320.08      2571.        43.     0.024   169.37   1.126s
 La-140   1314.10   328.76       642.        16.     0.009   225.35   1.135s
 Cf-249   1332.81   333.44       793.       -28.    -0.016   143.48   1.139s
 AC-228   1352.74   338.42       210.        77.     0.043    36.20   1.759s
 Cs-136   1361.32   340.57       978.        30.     0.016   150.23   1.146s
 EU-152   1376.18   344.29      1080.       -45.    -0.025   104.27   1.150s
 HF-181   1382.35   345.83       963.        41.     0.023   108.67   1.151 
 PB-214   1406.30   351.82       208.        80.     0.044    33.17   1.022 
 BA-133   1423.02   356.00       732.        36.     0.020   108.60   1.162 
 I-131    1456.95   364.48       412.        15.     0.008   266.19   1.170 
 BA-133   1534.35   383.84       905.        41.     0.023   105.74   1.189s
 SB-125   1710.45   427.88       344.        30.     0.017   123.60   1.232s
 AG-108M  1734.69   433.94       440.        -6.    -0.003   685.70   1.238 
 PM-146   1814.45   453.88       424.        34.     0.019   119.81   1.257s
 Ir-192   1871.16   468.06       507.       -25.    -0.014   179.80   1.271s
 BE-7     1909.29   477.60       925.       -44.    -0.024    99.33   1.280s
 HF-181   1926.90   482.00       949.        -7.    -0.004   668.97   1.284s
 La-140   1946.98   487.02       991.        43.     0.024   105.27   1.289 
 RU-103   1987.11   497.05       312.       -18.    -0.010   193.57   1.298 
 RH-106   2046.35   511.86       556.        53.     0.029    64.61   2.563s
 Kr-85    2054.81   513.98       609.         0.     0.000  1000.00   1.315s
 Ba-140   2146.13   536.81        89.        20.     0.011    86.10   1.188 
 CS-134   2251.82   563.24       182.         7.     0.004   395.21   1.362 
 CS-134   2276.15   569.32       204.        20.     0.011   101.71   1.367s
 PA-234   2276.75   569.47       218.        11.     0.006   198.28   1.368s
 BI-207   2277.68   569.70       246.        -7.    -0.004   334.74   1.368s
 TL-208   2331.74   583.22        76.        98.     0.055    19.59   2.064s
 SB-125   2400.87   600.50       826.       -31.    -0.017   131.87   1.397s
 SB-124   2408.30   602.36        87.        53.     0.030    38.83   1.193 
 CS-134   2417.71   604.71       794.        -6.    -0.004   624.19   1.401s
 BI-214   2436.11   609.31       796.        -8.    -0.004   257.95   1.405 
 PM-144   2471.12   618.06       154.        26.     0.014    70.27   1.414s
 RH-106   2486.54   621.92       236.        12.     0.007   183.44   1.417s
 SB-125   2542.43   635.89       169.        -8.    -0.004   232.51   1.430s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage  7
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 I-131    2546.77   636.97       215.        -6.    -0.003   368.06   1.432s
 AG-110M  2629.92   657.76      7875.        28.     0.016   443.32   1.451s
 CS-137   2645.53   661.66       215.      7579.     4.210     1.25   1.440 
 PM-144   2785.05   696.54       140.       -27.    -0.015    94.93   1.487s
 NB-94    2809.41   702.63       112.        16.     0.009   142.52   1.493s
 SB-124   2890.04   722.79       154.        24.     0.013    75.65   1.512 
 AG-108M  2890.65   722.94       178.        18.     0.010   107.98   1.512s
 EU-154   2892.34   723.36       196.         0.     0.000  1000.00   1.512s
 ZR-95    2895.69   724.20       196.         0.     0.000  1000.00   1.513s
 BI-212   2907.58   727.17       211.        -7.    -0.004   310.32   1.516s
 PM-146   2941.78   735.72       140.        -8.    -0.004   315.73   1.524s
 PM-146   2987.55   747.16       107.         3.     0.001   826.42   1.535s
 ZR-95    3025.83   756.73       173.       -33.    -0.018    87.17   1.543s
 AG-110M  3054.69   763.94       135.         2.     0.001   990.15   1.550 
 NB-95    3062.08   765.79       223.       -33.    -0.018    65.87   1.552s
 PA-234M  3064.57   766.41       241.        20.     0.011   114.22   1.552s
 EU-152   3114.61   778.92       145.       -23.    -0.013   114.51   1.564s
 BI-212   3140.62   785.42       191.       -35.    -0.019    85.64   1.570s
 CS-134   3182.43   795.87       294.       -10.    -0.005   252.76   1.579s
 TL-210   3197.35   799.60       284.         0.     0.000  1000.00   1.583s
 CS-134   3206.76   801.95       304.        -7.    -0.004   362.77   1.585s
 CO-58    3242.06   810.78       256.        26.     0.015    87.65   1.593 
 La-140   3262.05   815.77       283.         0.     0.000  1000.00   1.598s
 Cs-136   3272.97   818.50       302.        -8.    -0.004   315.68   1.600s
 MN-54    3338.38   834.85       149.        -8.    -0.005   313.00   1.615s
 Co-56    3386.08   846.77       170.        -5.    -0.003   575.04   1.626s
 TL-208   3441.27   860.56       130.        21.     0.012   121.34   1.638 
 NB-94    3483.41   871.10       222.       -30.    -0.017    72.57   1.648 
 EU-154   3491.95   873.23       238.        29.     0.016    77.49   1.650s
 PA-234   3521.16   880.53       378.       -35.    -0.019    81.34   1.657 
 PA-234   3532.00   883.24       349.        33.     0.018    82.84   1.659 
 Sc-46    3556.17   889.28       401.       -35.    -0.020    82.22   1.664s
 Y-88     3591.22   898.04       135.        25.     0.014   104.12   1.672 
 AC-228   3642.69   910.90        77.        88.     0.049    23.22   0.597s
 AG-110M  3749.09   937.49       205.        14.     0.008   226.42   1.708s
 PA-234   3783.21   946.02       170.        35.     0.019    84.11   1.716s
 EU-152   3855.60   964.11       346.       -10.    -0.006   260.70   1.732s
 AC-228   3876.21   969.26        96.        62.     0.034    37.55   2.011 
 EU-154   3984.54   996.33       336.       -12.    -0.006   227.17   1.761 
 PA-234M  4003.22  1001.00       347.         0.     0.000  1000.00   1.765s
 EU-154   4018.33  1004.77       284.        31.     0.017    78.14   1.768s
 Co-56    4150.66  1037.84       139.        16.     0.009   165.73   1.798s
 Cs-136   4191.60  1048.07       158.        14.     0.008   132.99   1.807 
 RH-106   4200.76  1050.36       205.       -16.    -0.009   129.00   1.809s
 BI-207   4253.99  1063.66       101.        24.     0.013    98.84   1.820 
 Ga-68    4308.98  1077.40       128.         4.     0.002   644.85   1.833s
 FE-59    4396.44  1099.25       181.       -17.    -0.010   178.21   1.852s
 EU-152   4447.76  1112.07       107.        29.     0.016    83.11   1.863s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage  8
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 ZN-65    4461.66  1115.55       236.        27.     0.015    83.42   1.866 
 BI-214   4480.63  1120.29       263.        27.     0.015    87.59   1.870s
 Sc-46    4481.68  1120.55       289.        27.     0.015    91.74   1.870s
 Ta-182   4484.69  1121.30       351.       -30.    -0.017    90.69   1.871s
 CO-60    4692.56  1173.24        96.      2322.     1.290     2.36   2.005 
 Ta-182   4755.86  1189.05        43.        19.     0.011    81.49   1.930s
 Ta-182   4885.39  1221.41        23.         4.     0.002   262.10   1.957s
 Co-56    4952.92  1238.28         0.        28.     0.016    18.90   1.972s
 NA-22    5098.03  1274.53        28.        10.     0.005    84.25   2.003s
 EU-154   5098.08  1274.54        38.         0.     0.000  1000.00   2.003s
 FE-59    5166.35  1291.60        11.         7.     0.004   124.60   2.017s
 TL-210   5252.04  1313.00        40.       -13.    -0.007   119.95   2.036s
 CO-60    5330.23  1332.53        34.      2116.     1.176     2.29   2.006 
 AG-110M  5537.48  1384.30         6.         6.     0.004    96.69   2.096s
 EU-152   5632.39  1408.00        24.        -7.    -0.004   173.21   2.115s
 K-40     5843.92  1460.83        12.        11.     0.006    84.50   2.159s
 La-140   6386.02  1596.21        30.       -18.    -0.010    78.59   2.269s
 SB-124   6765.58  1690.98        25.        -7.    -0.004   174.39   2.345s
 BI-214   7060.00  1764.49         9.         8.     0.005    60.60   2.403s
 Co-56    7087.48  1771.35        19.         8.     0.004    87.13   2.408s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -1.4209E+01                                      5.31E+01             
                           477.60-1.421E+01 ?(  4.684E+01 9.93E+01 1.05E+01 G  
 
NA-22    C   6.7901E-01                                      9.50E+02             
                          1274.53 6.790E-01  (  1.933E+00 8.43E+01 9.99E+01 G  
 
K-40     N   7.7790E+00                                      4.66E+11             
                          1460.83 7.779E+00 ?(  1.380E+01 8.45E+01 1.07E+01 G  
 
Sc-46    F  -1.8947E+00                                      8.38E+01             
                           889.28-1.895E+00 &(  5.170E+00 8.22E+01 1.00E+02 G  
                          1120.55 1.709E+00 +   5.224E+00 9.17E+01 1.00E+02 G  
 
CR-51    F   1.0753E+01                                      2.77E+01             
                           320.08 1.075E+01 &(  6.045E+01 1.69E+02 9.94E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage  9
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
MN-54    C  -4.2844E-01                                      3.12E+02             
                           834.85-4.284E-01 ?(  3.067E+00 3.13E+02 1.00E+02 G  
 
FE-59    F  -6.1769E-01                                      4.45E+01             
                          1099.25-1.927E+00 ?(  7.277E+00 1.78E+02 5.65E+01 G  
                          1291.60 1.094E+00 ?(  3.020E+00 1.25E+02 4.32E+01 G  
 
Co-56    C   1.4691E+00                                      7.73E+01             
                           846.77-2.598E-01 &(  3.298E+00 5.75E+02 9.99E+01 G  
                          1238.28 2.910E+00 ?(  7.660E-01 1.89E+01 6.61E+01 G  
                          1037.84 6.959E+00 ?(  2.453E+01 1.66E+02 1.41E+01 G  
                          1771.35 4.624E+00 ?   1.371E+01 8.71E+01 1.55E+01  A 
 
CO-57    C  -5.5188E-01                                      2.72E+02             
                           122.06-5.519E-01 ?(  2.457E+00 1.34E+02 8.56E+01 G  
                           136.47-7.031E+00 &   3.691E+01 1.58E+02 1.07E+01 G  
 
CO-58    C   1.3409E+00                                      7.09E+01             
                           810.78 1.341E+00 ?(  3.914E+00 8.76E+01 9.95E+01 G  
 
CO-60    F   1.5350E+02                                      1.93E+03             
                          1332.50 1.538E+02  (  2.171E+00 2.29E+00 1.00E+02 G  
                          1173.24 1.532E+02  (  3.192E+00 2.36E+00 9.99E+01 G  
 
ZN-65    F   3.3582E+00                                      2.44E+02             
                          1115.55 3.358E+00  (  9.320E+00 8.34E+01 5.06E+01 G  
 
NB-94    I   7.4163E-01                                      7.41E+06             
                           702.63 7.416E-01 ?(  2.412E+00 1.43E+02 9.79E+01 G  
                           871.10-1.592E+00 &   3.828E+00 7.26E+01 9.99E+01 G  
 
ZR-95    I  -2.8699E+00                                      6.40E+01             
                           756.73-2.870E+00 ?(  5.622E+00 8.72E+01 5.45E+01 G  
                           724.20 0.000E+00 &   7.139E+00 1.00E+03 4.42E+01 G  
 
NB-95    I  -1.6096E+00                                      6.40E+01             
                           765.79-1.610E+00 ?(  3.502E+00 6.59E+01 9.98E+01 G  
 
RU-103   I  -6.9625E-01                                      3.93E+01             
                           497.05-6.963E-01 ?(  3.289E+00 1.94E+02 9.09E+01 G  
                           610.30-6.791E-07 %   9.509E+01 4.16E+09 5.75E+00 GA 
 
RH-106   I   5.0144E+00                                      3.74E+02             
                           621.92 5.014E+00 &(  3.106E+01 1.83E+02 9.93E+00 G  
                          1050.36-6.229E+01 +   2.703E+02 1.29E+02 1.56E+00 G  
                           511.86 9.495E+00 *   2.024E+01 6.46E+01 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage 10
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C   3.5263E-01                                      1.53E+05             
                           433.94-2.104E-01 ?(  3.523E+00 6.86E+02 9.05E+01 G  
                           722.94 9.134E-01  (  3.310E+00 1.08E+02 9.08E+01 G  
                           614.28 1.310E-07 &   6.114E+00 1.39E+09 8.98E+01 G  
 
AG-110M  F   1.0594E+00                                      2.50E+02             
                           884.68 9.300E-02 %(  6.315E+00 2.00E+03 7.27E+01 G  
                           657.76 1.295E+00 ?(  1.902E+01 4.43E+02 9.46E+01 G  
                           937.49 2.278E+00 &(  1.130E+01 2.26E+02 3.44E+01 G  
                          1384.30 1.952E+00 ?(  4.253E+00 9.67E+01 2.43E+01 G  
                           763.94 3.606E-01  (  1.232E+01 9.90E+02 2.23E+01 G  
 
SN-113   F  -9.0635E-02                                      1.15E+02             
                           391.69-9.064E-02 &(  4.580E+00 2.07E+03 6.40E+01 G  
 
SB-124   F   2.2023E+00                                      6.02E+01             
                           602.73 2.202E+00  (  1.903E+00 3.88E+01 9.83E+01 G  
                          1690.98-1.353E+00 -   4.826E+00 1.74E+02 4.78E+01 G  
                           722.79 1.032E+01 +   2.594E+01 7.57E+01 1.08E+01 G  
 
SB-125   I   3.1506E+00                                      1.01E+03             
                           427.88 3.151E+00 &(  9.453E+00 1.24E+02 2.96E+01 G  
                           600.50-7.046E+00 &   3.095E+01 1.32E+02 1.79E+01 G  
                           635.89-2.985E+00 +   2.361E+01 2.33E+02 1.13E+01 G  
                           463.37 8.494E-01 &   4.508E+01 1.58E+03 1.05E+01 G  
 
I-131    I   5.0982E-01                                      8.02E+00             
                           364.48 5.098E-01 &(  3.307E+00 2.66E+02 8.17E+01 G  
                           284.30-2.122E+00 +   3.998E+01 7.38E+02 6.14E+00 G  
                           636.97-3.339E+00 +   4.183E+01 3.68E+02 7.17E+00 G  
 
Gd-153   F  -2.5401E+00                                      2.42E+02             
                            97.50-2.540E+00  (  1.213E+01 1.44E+02 3.00E+01 G  
                           103.20-3.484E+00 &   1.666E+01 1.44E+02 2.18E+01 G  
 
Ga-68    C   8.7557E+00                                      4.71E-02             
                          1077.40 8.756E+00 ?(  1.213E+02 6.45E+02 3.30E+00 G  
 
Tc-99m   I  -5.3398E-01                                      2.51E-01             
                           140.51-5.340E-01 ?(  4.650E+00 2.62E+02 8.93E+01 G  
 
BA-133   F   1.5675E+00                                      3.85E+03             
                           356.00 1.568E+00 ?(  5.661E+00 1.09E+02 6.20E+01 G  
                           302.85-5.691E+00 +   3.210E+01 1.70E+02 1.83E+01 G  
                           383.84 1.315E+01 ?   4.619E+01 1.06E+02 8.94E+00 GA 
                            80.99-2.685E+00 +   1.003E+01 1.13E+02 3.41E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage 11
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-134   I   5.3192E-01                                      7.54E+02             
                           795.87-5.612E-01  (  4.794E+00 2.53E+02 8.55E+01 G  
                           604.71-2.666E-01 +   5.585E+00 6.24E+02 9.76E+01 G  
                           569.32 5.143E+00 &(  1.751E+01 1.02E+02 1.54E+01 G  
                           801.95-3.926E+00 +   4.823E+01 3.63E+02 8.69E+00 G  
                           563.24 3.236E+00 ?(  3.031E+01 3.95E+02 8.35E+00 G  
 
CS-137   I   3.8636E+02                                      1.10E+04             
                           661.66 3.864E+02  (  3.624E+00 1.25E+00 8.52E+01 G  
 
CE-139   F   6.1257E-02                                      1.38E+02             
                           165.85 6.126E-02 %(  3.096E+00 1.51E+03 7.99E+01 G  
 
Ba-140   I   3.0814E+00                                      1.28E+01             
                           537.26 3.081E+00  (  7.125E+00 8.61E+01 2.44E+01 G  
                           162.66-8.061E+00 +   3.997E+01 1.49E+02 6.22E+00 G  
                           304.85-1.521E+01 +   1.389E+02 2.75E+02 4.29E+00 G  
 
La-140   I   2.5260E-01                                      1.28E+01             
                          1596.21-1.555E+00 ?(  2.485E+00 7.86E+01 9.54E+01 G  
                           487.02 3.252E+00 ?(  1.137E+01 1.05E+02 4.55E+01 G  
                           328.76 2.022E+00 ?(  1.527E+01 2.25E+02 2.03E+01 G  
                           815.77 0.000E+00 -   1.761E+01 1.00E+03 2.33E+01 G  
 
CE-141   I  -1.5840E+00                                      3.25E+01             
                           145.44-1.584E+00  (  4.162E+00 9.93E+01 4.82E+01 G  
 
CE-144   I  -6.7166E+00                                      2.85E+02             
                           133.54-6.717E+00 ?(  3.508E+01 1.57E+02 1.11E+01 G  
 
PM-144   C  -1.2298E+00                                      3.63E+02             
                           696.54-1.230E+00 &(  2.635E+00 9.49E+01 9.90E+01 G  
                           618.06 1.085E+00 +   2.525E+00 7.03E+01 9.91E+01 G  
 
EU-152   F   5.7960E+00                                      4.94E+03             
                           121.78 2.140E+00 ?(  8.280E+00 1.16E+02 2.86E+01 G  
                           344.29-4.518E+00 &   1.563E+01 1.04E+02 2.65E+01 G  
                          1112.07 1.346E+01  (  2.360E+01 8.31E+01 1.36E+01 G  
                           778.92-8.564E+00 +   2.220E+01 1.15E+02 1.29E+01 G  
                           964.11-3.971E+00 -   3.492E+01 2.61E+02 1.46E+01 G  
                           244.69-1.333E+01 +   5.574E+01 1.26E+02 7.58E+00 G  
                          1408.00-2.528E+00 -   9.223E+00 1.73E+02 2.10E+01 GA 
 
EU-154   I   4.6976E+00                                      3.14E+03             
                           123.10-1.098E-01 %(  5.429E+00 1.47E+03 4.08E+01 G  
                          1274.54 0.000E+00 +   6.271E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 +   1.557E+01 1.00E+03 2.02E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage 12
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           873.23 1.255E+01 ?(  3.228E+01 7.75E+01 1.23E+01 G  
                          1004.77 1.024E+01 ?(  2.654E+01 7.81E+01 1.80E+01 G  
                           996.33-6.339E+00 +   4.854E+01 2.27E+02 1.06E+01 G  
 
EU-155   I   3.9084E-01                                      1.81E+03             
                           105.31 0.000E+00 ?(  1.731E+01 1.00E+03 2.12E+01 G  
                            86.54 6.607E-01 ?(  1.167E+01 5.30E+02 3.07E+01 G  
 
HF-181   F   1.2826E+00                                      4.24E+01             
                           482.00-2.784E-01 ?(  6.243E+00 6.69E+02 8.05E+01 G  
                           133.02-1.718E+00 &   9.039E+00 1.59E+02 4.33E+01 G  
                           345.83 7.223E+00  (  2.607E+01 1.09E+02 1.51E+01 G  
                           136.30 7.461E+00  (  2.393E+01 9.63E+01 5.85E+00 G  
 
Ta-182   F  -1.2455E+00                                      1.14E+02             
                          1121.30-5.447E+00 &(  1.644E+01 9.07E+01 3.49E+01 G  
                          1221.41 1.091E+00 +   6.266E+00 2.62E+02 2.70E+01 G  
                          1189.05 7.806E+00 ?(  1.363E+01 8.15E+01 1.62E+01 G  
 
Hg-203   F  -6.0334E-01                                      4.66E+01             
                           279.20-6.033E-01 &(  3.539E+00 1.76E+02 8.15E+01 G  
 
TL-208   N   4.6045E+00                                      6.98E+02             
                           583.02 4.605E+00  (P 2.027E+00 1.96E+01 8.45E+01 G  
                           277.28-6.199E+00 -   4.536E+01 2.19E+02 6.31E+00 G  
                           860.56 8.884E+00 +   2.362E+01 1.21E+02 1.24E+01 G  
 
PM-146   C   1.7173E+00                                      2.02E+03             
                           453.88 1.717E+00 ?(  4.983E+00 1.20E+02 6.50E+01 G  
                           747.16 3.721E-01 -   7.115E+00 8.26E+02 3.40E+01 G  
                           735.72-1.668E+00 +   1.206E+01 3.16E+02 2.25E+01 G  
 
Y-88     F   7.1860E-01                                      1.07E+02             
                          1836.06 3.182E-02 %(  1.407E+00 1.98E+03 9.92E+01 G  
                           898.04 1.446E+00 ?(  3.288E+00 1.04E+02 9.37E+01 G  
 
Cd-113m     -1.5667E+04                                      5.33E+03             
                           263.70-1.567E+04 ?(  4.771E+04 9.18E+01 6.00E-03   K
 
Cf-251   T  -3.6283E-01                                      3.28E+05             
                           176.60-3.628E-01 %(  1.195E+01 1.29E+03 1.70E+01 G  
                           227.00 7.974E+00     3.602E+01 1.78E+02 6.30E+00 GA 
 
Cf-249   T   1.3138E-01                                      1.28E+05             
                           387.95 1.314E-01 %(  6.445E+00 1.46E+03 6.60E+01 G  
                           333.44-4.682E+00 +   2.240E+01 1.43E+02 1.55E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage 13
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sn-126      -2.0034E+01                                      3.65E+07             
                            87.57 0.000E+00 +   9.541E+00 1.00E+03 3.75E+01 GA 
                            64.28-2.003E+01 &(  1.550E+02 2.34E+02 9.70E+00 G  
                            86.94 0.000E+00 &   3.968E+01 1.00E+03 9.04E+00 GA 
 
PB-210   N   1.0982E+04                                      8.14E+03             
                            46.54 1.098E+04  (P 2.244E+02 1.16E+00 4.25E+00 G  
 
PB-212   N   7.3330E+00                                      6.98E+02             
                           238.63 7.333E+00  (  4.112E+00 1.83E+01 4.33E+01 G  
                           300.03-3.272E+01 &   1.841E+02 1.70E+02 3.28E+00 GA 
 
PB-214   N   7.1244E+00                                      5.84E+05             
                           351.93 5.751E+00  (  5.026E+00 3.32E+01 3.76E+01 G  
                           295.09 9.799E+00  (  1.002E+01 4.21E+01 1.93E+01 G  
                           242.00 7.524E+00 &   5.334E+01 2.13E+02 7.43E+00 GA 
 
BI-207   C   1.9473E+00                                      1.18E+04             
                          1063.66 1.947E+00  (  4.083E+00 9.88E+01 7.45E+01 G  
                           569.70-2.655E-01 -   3.017E+00 3.35E+02 9.77E+01 G  
 
BI-212   N  -4.1079E+00                                      6.98E+02             
                           727.17-4.108E+00 ?(  4.335E+01 3.10E+02 7.55E+00 G  
                           785.42-1.343E+02 +   2.581E+02 8.56E+01 1.28E+00 GA 
 
U-235    N  -2.1493E-06                                      2.57E+11             
                           143.79-2.149E-06 %(  3.721E+01 5.20E+08 1.10E+01 G  
                           205.33-1.720E+01 +   4.764E+01 1.10E+02 5.01E+00 G  
                           163.38 0.000E+00 +   4.974E+01 1.00E+03 5.08E+00 G  
                           185.72-1.661E+00 + P 4.294E+00 7.36E+01 5.40E+01 GA 
 
BI-214   N   2.8218E+00                                      5.84E+05             
                           609.31-6.774E-01  (P 1.190E+01 2.58E+02 4.61E+01 G  
                          1120.29 1.131E+01 ?(  3.300E+01 8.76E+01 1.51E+01 G  
                          1764.49 4.968E+00 ?(  9.755E+00 6.06E+01 1.54E+01 G  
 
BI-210M  T  -5.5923E-01                                      1.10E+09             
                           265.83-5.592E-01 ?(  5.602E+00 2.99E+02 5.00E+01 G  
                           304.90 0.000E+00 &   2.139E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   1.7797E+01                                      2.10E+03             
                           911.07 1.668E+01  (  8.215E+00 2.32E+01 2.90E+01 G  
                           968.97 2.033E+01  (  1.586E+01 3.75E+01 1.75E+01 G  
                           338.32 1.682E+01  (  1.534E+01 3.62E+01 1.20E+01 G  
                            93.35 1.425E+01 &   6.101E+01 1.29E+02 5.56E+00 XA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage 14
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-227   N  -4.5649E+00                                      7.95E+03             
                           256.24-4.565E+00 ?(  3.341E+01 2.88E+02 7.00E+00 G  
                           235.97-1.649E+00 +   3.200E+01 5.82E+02 1.23E+01 G  
                            50.14-4.013E+01 &   2.407E+02 1.82E+02 8.00E+00 G  
 
TH-229   N   1.2258E+01                                      2.68E+06             
                           193.51 1.635E+01 &(  4.949E+01 1.20E+02 4.40E+00 G  
                           210.85 6.236E+00  (  7.509E+01 4.74E+02 2.99E+00 G  
 
TH-234   N  -2.3290E+01                                      1.63E+12             
                            92.59-2.329E+01  (P 6.244E+01 4.42E+01 5.58E+00 G  
                            63.29-6.237E+01 & P 4.003E+02 1.38E+02 3.81E+00 G  
 
PA-231   N  -3.6198E+01                                      1.20E+07             
                           302.65-3.620E+01 ?(  2.025E+02 1.69E+02 2.88E+00 G  
                           300.07-4.364E+01 &   2.444E+02 1.69E+02 2.46E+00 G  
 
PA-234   N   6.9095E+00                                      1.63E+12             
                           131.29-4.003E+00  (  1.508E+01 1.14E+02 1.80E+01 G  
                           946.02 1.461E+01 ?(  2.665E+01 8.41E+01 1.34E+01 G  
                           569.47 5.062E+00 ?(  3.396E+01 1.98E+02 8.20E+00 G  
                           883.24 1.820E+01 ?(  5.008E+01 8.28E+01 9.60E+00 G  
                           880.53-3.077E+01 &   8.308E+01 8.13E+01 6.00E+00 GA 
 
PA-234M  N   8.3709E+01                                      1.63E+12             
                          1001.00 0.000E+00 ?(  6.270E+02 1.00E+03 8.37E-01 G  
                           766.41 3.220E+02 ?(  1.233E+03 1.14E+02 2.94E-01 G  
 
AM-241   T   1.2205E+03                                      1.58E+05             
                            59.54 1.221E+03  (  1.460E+01 8.29E-01 3.59E+01 G  
 
Np-237   F   6.1563E+00                                      2.14E+06             
                            86.49 6.156E+00 ?(  2.706E+01 1.33E+02 1.31E+01 G  
 
Cs-136   F   5.3495E-01                                      1.30E+01             
                           818.50-3.969E-01 ?(  4.240E+00 3.16E+02 1.00E+02 G  
                          1048.07 1.036E+00 ?(  4.650E+00 1.33E+02 8.00E+01 G  
                           340.57 1.667E+00 ?(  8.345E+00 1.50E+02 4.69E+01 G  
 
Np-239   T  -1.4442E+00                                      2.36E+00             
                           103.70-1.123E+00 +   1.527E+01 4.09E+02 2.40E+01 X  
                           106.13-1.444E+00 &(  1.544E+01 3.21E+02 2.27E+01 G  
                            99.50-5.071E+00 +   2.412E+01 1.43E+02 1.50E+01 X  
 
Nd-147       8.5252E-01                                      1.11E+01             
                           531.00 8.525E-01 &(  2.103E+01 1.04E+03 1.30E+01 G  
                            91.10 0.000E+00 -   1.248E+01 1.00E+03 2.83E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage 15
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14     26428.      -127.    -0.070   181.62  -4.013E+01   
 TH-234      63.29     30570.      -127.    -0.071   138.47  -6.237E+01  P
 Sn-126      64.28     30443.      -105.    -0.059   234.16  -2.003E+01   
 BA-133      80.99      2039.       -57.    -0.032   112.71  -2.685E+00   
 Np-237      86.49      2319.        52.     0.029   132.55   6.156E+00   
 EU-155      86.54      2371.        13.     0.007   530.50   6.607E-01   
 TH-234      92.59      2343.       -85.    -0.047    44.23  -2.329E+01  P
 Gd-153      97.50      2621.       -51.    -0.028   144.02  -2.540E+00   
 Np-239      99.50      2610.       -51.    -0.028   143.43  -5.071E+00   
 Gd-153     103.20      2660.       -51.    -0.028   144.19  -3.484E+00   
 Np-239     103.70      2711.       -18.    -0.010   408.66  -1.123E+00   
 Np-239     106.13      2488.       -22.    -0.012   321.35  -1.444E+00   
 EU-152     121.78      1120.        41.     0.023   116.49   2.140E+00   
 CO-57      122.06       881.       -32.    -0.018   133.72  -5.519E-01   
 PA-234     131.29      1446.       -48.    -0.027   113.51  -4.003E+00   
 CE-144     133.54      2978.       -49.    -0.027   157.48  -6.717E+00   
 CO-57      136.47      3027.       -49.    -0.027   158.30  -7.031E+00   
 Tc-99m     140.51      3118.       -30.    -0.017   262.19  -5.340E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage 16
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CE-141     145.44       740.       -49.    -0.027    99.26  -1.584E+00   
 U-235      185.72       796.       -52.    -0.029    73.62  -1.661E+00  P
 TH-229     193.51       667.        41.     0.023   119.87   1.635E+01   
 U-235      205.33       748.       -47.    -0.026   109.84  -1.720E+01   
 TH-229     210.85       638.        10.     0.006   473.60   6.236E+00   
 Cf-251     227.00       590.        26.     0.014   178.19   7.974E+00   
 TH-227     235.97      1718.       -10.    -0.006   581.53  -1.649E+00   
 EU-152     244.69      1884.       -49.    -0.027   126.03  -1.333E+01   
 TH-227     256.24       528.       -15.    -0.008   287.75  -4.565E+00   
 Cd-113m    263.70       765.       -43.    -0.024    91.77  -1.567E+04   
 BI-210M    265.83       723.       -13.    -0.007   298.89  -5.592E-01   
 Hg-203     279.20       712.       -22.    -0.012   175.53  -6.033E-01   
 TL-210     296.00      2926.       -45.    -0.025   171.88  -1.340E+00   
 PA-231     300.07      2843.       -45.    -0.025   168.83  -4.364E+01   
 PA-233     300.18      2595.       -43.    -0.024   167.59  -1.667E+01   
 PA-231     302.65      2639.       -43.    -0.024   168.59  -3.620E+01   
 BA-133     302.85      2682.       -43.    -0.024   169.92  -5.691E+00   
 CR-51      320.08      2571.        43.     0.024   169.37   1.075E+01   
 La-140     328.76       642.        16.     0.009   225.35   2.022E+00   
 Cf-249     333.44       793.       -28.    -0.016   143.48  -4.682E+00   
 Cs-136     340.57       978.        30.     0.016   150.23   1.667E+00   
 EU-152     344.29      1080.       -45.    -0.025   104.27  -4.518E+00   
 BA-133     356.00       732.        36.     0.020   108.60   1.568E+00   
 BA-133     383.84       905.        41.     0.023   105.74   1.315E+01   
 SB-125     427.88       344.        30.     0.017   123.60   3.151E+00   
 AG-108M    433.94       440.        -6.    -0.003   685.70  -2.104E-01   
 PM-146     453.88       424.        34.     0.019   119.81   1.717E+00   
 Ir-192     468.06       507.       -25.    -0.014   179.80  -1.602E+00   
 BE-7       477.60       925.       -44.    -0.024    99.33  -1.421E+01   
 La-140     487.02       991.        43.     0.024   105.27   3.252E+00   
 RU-103     497.05       312.       -18.    -0.010   193.57  -6.963E-01   
 RH-106     511.86       556.        53.     0.029    64.61   9.495E+00   
 CS-134     563.24       182.         7.     0.004   395.21   3.236E+00   
 CS-134     569.32       204.        20.     0.011   101.71   5.143E+00   
 PA-234     569.47       218.        11.     0.006   198.28   5.062E+00   
 BI-207     569.70       246.        -7.    -0.004   334.74  -2.655E-01   
 SB-125     600.50       826.       -31.    -0.017   131.87  -7.046E+00   
 CS-134     604.71       794.        -6.    -0.004   624.19  -2.666E-01   
 BI-214     609.31       796.        -8.    -0.004   257.95  -6.774E-01  P
 PM-144     618.06       154.        26.     0.014    70.27   1.085E+00   
 RH-106     621.92       236.        12.     0.007   183.44   5.014E+00   
 SB-125     635.89       169.        -8.    -0.004   232.51  -2.985E+00   
 AG-110M    657.76      7875.        28.     0.016   443.32   1.295E+00   
 PM-144     696.54       140.       -27.    -0.015    94.93  -1.230E+00   
 NB-94      702.63       112.        16.     0.009   142.52   7.416E-01   
 AG-108M    722.94       178.        18.     0.010   107.98   9.134E-01   
 BI-212     727.17       211.        -7.    -0.004   310.32  -4.108E+00   
 PM-146     735.72       140.        -8.    -0.004   315.73  -1.668E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage 17
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PM-146     747.16       107.         3.     0.001   826.42   3.721E-01   
 ZR-95      756.73       173.       -33.    -0.018    87.17  -2.870E+00   
 AG-110M    763.94       135.         2.     0.001   990.15   3.606E-01   
 NB-95      765.79       223.       -33.    -0.018    65.87  -1.610E+00   
 PA-234M    766.41       241.        20.     0.011   114.22   3.220E+02   
 EU-152     778.92       145.       -23.    -0.013   114.51  -8.564E+00   
 BI-212     785.42       191.       -35.    -0.019    85.64  -1.343E+02   
 CS-134     795.87       294.       -10.    -0.005   252.76  -5.612E-01   
 CS-134     801.95       304.        -7.    -0.004   362.77  -3.926E+00   
 CO-58      810.78       256.        26.     0.015    87.65   1.341E+00   
 Cs-136     818.50       302.        -8.    -0.004   315.68  -3.969E-01   
 MN-54      834.85       149.        -8.    -0.005   313.00  -4.284E-01   
 Co-56      846.77       170.        -5.    -0.003   575.04  -2.598E-01   
 NB-94      871.10       222.       -30.    -0.017    72.57  -1.592E+00   
 EU-154     873.23       238.        29.     0.016    77.49   1.255E+01   
 PA-234     880.53       378.       -35.    -0.019    81.34  -3.077E+01   
 PA-234     883.24       349.        33.     0.018    82.84   1.820E+01   
 Sc-46      889.28       401.       -35.    -0.020    82.22  -1.895E+00   
 Y-88       898.04       135.        25.     0.014   104.12   1.446E+00   
 AG-110M    937.49       205.        14.     0.008   226.42   2.278E+00   
 PA-234     946.02       170.        35.     0.019    84.11   1.461E+01   
 EU-152     964.11       346.       -10.    -0.006   260.70  -3.971E+00   
 EU-154     996.33       336.       -12.    -0.006   227.17  -6.339E+00   
 EU-154    1004.77       284.        31.     0.017    78.14   1.024E+01   
 Co-56     1037.84       139.        16.     0.009   165.73   6.959E+00   
 Cs-136    1048.07       158.        14.     0.008   132.99   1.036E+00   
 RH-106    1050.36       205.       -16.    -0.009   129.00  -6.229E+01   
 BI-207    1063.66       101.        24.     0.013    98.84   1.947E+00   
 Ga-68     1077.40       128.         4.     0.002   644.85   8.756E+00   
 FE-59     1099.25       181.       -17.    -0.010   178.21  -1.927E+00   
 EU-152    1112.07       107.        29.     0.016    83.11   1.346E+01   
 BI-214    1120.29       263.        27.     0.015    87.59   1.131E+01   
 Sc-46     1120.55       289.        27.     0.015    91.74   1.709E+00   
 Ta-182    1121.30       351.       -30.    -0.017    90.69  -5.447E+00   
 Ta-182    1189.05        43.        19.     0.011    81.49   7.806E+00   
 Ta-182    1221.41        23.         4.     0.002   262.10   1.091E+00   
 Co-56     1238.28         0.        28.     0.016    18.90   2.910E+00   
 NA-22     1274.53        28.        10.     0.005    84.25   6.790E-01   
 FE-59     1291.60        11.         7.     0.004   124.60   1.094E+00   
 TL-210    1313.00        40.       -13.    -0.007   119.95  -4.332E+00   
 AG-110M   1384.30         6.         6.     0.004    96.69   1.952E+00   
 EU-152    1408.00        24.        -7.    -0.004   173.21  -2.528E+00   
 K-40      1460.83        12.        11.     0.006    84.50   7.779E+00   
 La-140    1596.21        30.       -18.    -0.010    78.59  -1.555E+00   
 BI-214    1764.49         9.         8.     0.005    60.60   4.968E+00   
 Co-56     1771.35        19.         8.     0.004    87.13   4.624E+00   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage 18
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -1.4209E+01   -1.4209E+01    9.933E+01%                4.68E+01
 NA-22  #A    6.7901E-01    6.7901E-01    8.425E+01%                1.93E+00
 K-40   #A    7.7790E+00    7.7790E+00    8.450E+01%                1.38E+01
 Sc-46  #A   -1.8947E+00   -1.8947E+00    8.222E+01%                5.17E+00
 CR-51  #A    1.0753E+01    1.0753E+01    1.694E+02%                6.04E+01
 MN-54  #A   -4.2843E-01   -4.2844E-01    3.130E+02%                3.07E+00
 FE-59  #A   -6.1769E-01   -6.1769E-01    1.087E+02%                7.28E+00
 Co-56  #A    1.4691E+00    1.4691E+00    1.890E+01%                3.30E+00
 CO-57  #A   -5.5188E-01   -5.5188E-01    1.337E+02%                2.46E+00
 CO-58  #A    1.3409E+00    1.3409E+00    8.765E+01%                3.91E+00
 CO-60        1.5350E+02    1.5350E+02    1.642E+00%                2.17E+00
 ZN-65   A    3.3582E+00    3.3582E+00    8.342E+01%                9.32E+00
 NB-94  #A    7.4163E-01    7.4163E-01    1.425E+02%                2.41E+00
 ZR-95  #A   -2.8699E+00   -2.8699E+00    8.717E+01%                5.62E+00
 NB-95  #A   -1.6096E+00   -1.6096E+00    6.587E+01%                3.50E+00
 RU-103 #A   -6.9625E-01   -6.9625E-01    1.936E+02%                3.29E+00
 RH-106 #A    5.0144E+00    5.0144E+00    1.834E+02%                3.11E+01
 AG-108M#A    3.5263E-01    3.5263E-01    1.080E+02%                3.52E+00
 AG-110M#A    1.0594E+00    1.0594E+00    9.669E+01%                6.31E+00
 SN-113 #A   -9.0635E-02   -9.0635E-02    2.067E+03%                4.58E+00
 SB-124       2.2023E+00    2.2023E+00    3.883E+01%                1.90E+00
 SB-125 #A    3.1506E+00    3.1506E+00    1.236E+02%                9.45E+00
 I-131  #A    5.0980E-01    5.0982E-01    2.662E+02%                3.31E+00
 Gd-153 #A   -2.5400E+00   -2.5401E+00    1.440E+02%                1.21E+01
 Ga-68  #A    8.7140E+00    8.7557E+00    6.449E+02%                1.21E+02
 Tc-99m #A   -5.3350E-01   -5.3398E-01    2.622E+02%                4.65E+00
 BA-133 #A    1.5675E+00    1.5675E+00    1.086E+02%                5.66E+00
 CS-134 #A    5.3192E-01    5.3192E-01    1.017E+02%                4.79E+00
 CS-137       3.8636E+02    3.8636E+02    1.253E+00%                3.62E+00
 CE-139 #A    6.1257E-02    6.1257E-02    1.507E+03%                3.10E+00
 Ba-140  A    3.0813E+00    3.0814E+00    8.610E+01%                7.12E+00
 La-140 #A    2.5259E-01    2.5260E-01    7.859E+01%                2.49E+00
 CE-141 #A   -1.5840E+00   -1.5840E+00    9.926E+01%                4.16E+00
 CE-144 #A   -6.7166E+00   -6.7166E+00    1.575E+02%                3.51E+01
 PM-144 #A   -1.2298E+00   -1.2298E+00    9.493E+01%                2.63E+00
 EU-152 #A    5.7960E+00    5.7960E+00    7.155E+01%                8.28E+00
 EU-154 #A    4.6976E+00    4.6976E+00    7.749E+01%                5.43E+00
 EU-155 #A    3.9084E-01    3.9084E-01    5.305E+02%                1.73E+01
 HF-181  A    1.2826E+00    1.2826E+00    9.628E+01%                6.24E+00
 Ta-182 #A   -1.2455E+00   -1.2455E+00    6.096E+01%                1.64E+01
 Hg-203 #A   -6.0333E-01   -6.0334E-01    1.755E+02%                3.54E+00
 TL-208       4.6045E+00    4.6045E+00    1.959E+01%                2.03E+00
 PM-146 #A    1.7173E+00    1.7173E+00    1.198E+02%                4.98E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:36:52 PMPage 19
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191258.An1            
                                                                                 
 Y-88   #A    7.1860E-01    7.1860E-01    1.041E+02%                1.41E+00
 Cd-113m#A   -1.5667E+04   -1.5667E+04    9.177E+01%                4.77E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                9.42E+01
 Cf-251 #A   -3.6283E-01   -3.6283E-01    1.294E+03%                1.19E+01
 Cf-249 #A    1.3138E-01    1.3138E-01    1.462E+03%                6.45E+00
 Sn-126 #A   -2.0034E+01   -2.0034E+01    2.342E+02%                1.55E+02
 PB-210       1.0982E+04    1.0982E+04    1.162E+00%                2.24E+02
 PB-212       7.3330E+00    7.3330E+00    1.832E+01%                4.11E+00
 PB-214       7.1244E+00    7.1244E+00    2.681E+01%                5.03E+00
 BI-207 #A    1.9473E+00    1.9473E+00    9.884E+01%                4.08E+00
 BI-212 #A   -4.1079E+00   -4.1079E+00    3.103E+02%                4.33E+01
 U-235  #A   -2.1493E-06   -2.1493E-06    5.200E+08%                3.72E+01
 BI-214 #A    2.8218E+00    2.8218E+00    6.060E+01%                1.19E+01
 BI-210M#A   -5.5923E-01   -5.5923E-01    2.989E+02%                5.60E+00
 AC-228       1.7797E+01    1.7797E+01    1.903E+01%                8.22E+00
 TH-227 #A   -4.5649E+00   -4.5649E+00    2.877E+02%                3.34E+01
 TH-229 #A    1.2258E+01    1.2258E+01    1.199E+02%                4.95E+01
 TH-234 #A   -2.3290E+01   -2.3290E+01    4.423E+01%                6.24E+01
 PA-231 #A   -3.6198E+01   -3.6198E+01    1.686E+02%                2.03E+02
 PA-233 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.69E+01
 PA-234 #A    6.9095E+00    6.9095E+00    6.429E+01%                1.51E+01
 PA-234M#A    8.3709E+01    8.3709E+01    1.142E+02%                6.27E+02
 AM-241       1.2205E+03    1.2205E+03    8.287E-01%                1.46E+01
 Np-237 #A    6.1563E+00    6.1563E+00    1.325E+02%                2.71E+01
 Ir-192 #A    0.0000E+00    0.0000E+00    7.071E+02%                7.08E+00
 Cs-136 #A    5.3494E-01    5.3495E-01    1.247E+02%                4.24E+00
 Np-239 #A   -1.4440E+00   -1.4442E+00    3.213E+02%                1.54E+01
 Nd-147 #A    8.5251E-01    8.5252E-01    1.042E+03%                2.10E+01
 TL-210 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.09E+00
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                9.87E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.1 keV)     1.278E+04  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.1 keV) 1.2781479E+04  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 14_Gamma_20191275
-----------------------------------------------------------------------------                      
   Sample Description: 430296_Gamma_160-34284-A-1-B 
             Detector: Detector #14       
             Batch ID: 430296                 
    Work Order Number: Gamma   
           Lot Number: 160-34284-A-1-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 21:59        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 21:59:20     Real Time: 1801   sec
        Analysis Time: 6/20/2019 22:29        Dead Time: 0.07   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 14_Soil_TunaCan.Clb
  Efficiency Cal Desc: 14_TunaCan_90099_042312
  Efficiency Cal Date: 4/23/2012 11:29
      Energy Cal Date: 2/28/2012 10:48                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 14_2019-06-08_1442.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       3.801E+00           96.9     3.684E+00    3.689E+00    1.244E+01
NA-22     -1.379E+00           56.2     7.745E-01    7.776E-01    2.526E+00
K-40       2.182E+02            6.0     1.298E+01    1.712E+01    7.923E+00
Sc-46      4.112E-01           82.2     3.382E-01    3.388E-01    1.822E+00
CR-51      3.462E+00          128.9     4.463E+00    4.467E+00    1.505E+01
MN-54     -6.561E-01           86.2     5.653E-01    5.664E-01    1.767E+00
FE-59      1.733E+00           51.7     8.966E-01    9.008E-01    2.698E+00
Co-56      5.903E-01           90.6     5.348E-01    5.356E-01    1.611E+00
CO-57     -4.447E-02          791.4     3.519E-01    3.519E-01    1.197E+00
CO-58      5.678E-01           91.1     5.175E-01    5.183E-01    1.747E+00
CO-60      6.836E-01           87.9     6.010E-01    6.019E-01    1.346E+00
ZN-65      0.000E+00         1.#INF     5.994E-01    5.994E-01    6.419E+00
NB-94     -3.175E-01          213.6     6.783E-01    6.785E-01    1.647E+00
ZR-95      6.564E-01          118.0     7.744E-01    7.752E-01    1.918E+00
NB-95     -1.008E+00           73.3     7.391E-01    7.409E-01    2.455E+00
RU-103     4.465E-01          101.9     4.550E-01    4.555E-01    1.141E+00
RH-106    -5.828E+00           93.9     5.471E+00    5.479E+00    1.840E+01
AG-108M    2.450E-01          180.0     4.409E-01    4.411E-01    1.165E+00
AG-110M    5.284E-01           88.2     4.658E-01    4.665E-01    2.475E+00
SN-113    -7.467E-01          158.6     1.184E+00    1.185E+00    2.863E+00
SB-124     2.246E-01           31.6     7.101E-02    7.196E-02    4.084E+00
SB-125     1.345E-01          311.1     4.184E-01    4.185E-01    3.991E+00
I-131     -6.450E-02          763.2     4.923E-01    4.923E-01    1.308E+00
Gd-153     3.584E-01          205.0     7.346E-01    7.349E-01    3.392E+00
Ga-68      4.438E+00          554.2     2.459E+01    2.459E+01    5.771E+01
Tc-99m    -3.702E-01          123.8     4.584E-01    4.589E-01    1.531E+00
BA-133     5.836E-01          231.9     1.353E+00    1.354E+00    4.543E+00
CS-134     1.528E+00           52.1     7.957E-01    7.996E-01    2.199E+00
CS-137    -3.144E-01          239.3     7.524E-01    7.526E-01    2.579E+00
CE-139    -4.550E-01          113.1     5.146E-01    5.164E-01    1.718E+00
Ba-140    -5.873E-01          297.9     1.750E+00    1.750E+00    4.503E+00
La-140     3.569E-01           70.8     2.527E-01    2.534E-01    2.017E+00
CE-141    -5.103E-02         1182.2     6.032E-01    6.032E-01    2.828E+00
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CE-144     2.342E+00          170.3     3.989E+00    3.991E+00    1.335E+01
PM-144     6.209E-03           93.7     5.821E-03    5.829E-03    1.849E+00
EU-152     3.792E+00           31.2     1.181E+00    1.198E+00    3.610E+00
EU-154     1.121E+00           86.1     9.649E-01    9.667E-01    2.528E+00
EU-155     1.920E+00           66.9     1.284E+00    1.288E+00    3.405E+00
HF-181     4.429E-01          106.4     4.713E-01    4.718E-01    1.599E+00
Ta-182     2.940E+00           63.9     1.879E+00    1.884E+00    7.129E+00
Hg-203    -1.927E-01          238.5     4.595E-01    4.597E-01    1.567E+00
TL-208     6.529E+00           11.7     7.661E-01    8.376E-01    1.373E+00
PM-146     7.878E-01          101.0     7.960E-01    7.970E-01    1.620E+00
Y-88      -3.621E-02         1765.6     6.394E-01    6.394E-01    7.259E-01
Cd-113m   -6.997E+03           97.9     6.849E+03    6.863E+03    2.291E+04
Cd-109     0.000E+00         1.#INF     7.287E+00    7.287E+00    5.576E+01
Cf-251     5.016E-01          415.6     2.085E+00    2.085E+00    5.671E+00
Cf-249     7.607E-01          102.7     7.810E-01    7.820E-01    2.650E+00
Sn-126     1.890E+00          290.5     5.489E+00    5.490E+00    1.845E+01
PB-210     3.266E+01           41.0     1.338E+01    1.352E+01    3.456E+01
PB-212     2.098E+01            5.5     1.156E+00    1.783E+00    2.245E+00
PB-214     2.642E+01            6.2     1.634E+00    2.134E+00    2.808E+00
BI-207     1.947E-01          113.0     2.200E-01    2.202E-01    2.184E+00
BI-212     2.545E+01           24.1     6.133E+00    6.273E+00    1.214E+01
U-235      2.892E+00           95.5     2.762E+00    2.766E+00    1.201E+01
BI-214     2.277E+01            7.3     1.672E+00    2.048E+00    2.331E+00
BI-210M   -8.032E-01          103.7     8.328E-01    8.341E-01    2.789E+00
AC-228     2.684E+01            8.1     2.173E+00    2.568E+00    2.309E+00
TH-227    -5.358E+00          141.4     7.575E+00    7.582E+00    1.625E+01
TH-229     5.012E+00          152.8     7.656E+00    7.667E+00    2.073E+01
TH-234     2.567E+01           23.5     6.039E+00    6.206E+00    1.846E+01
PA-231     9.193E+00          301.6     2.773E+01    2.773E+01    9.308E+01
PA-233    -2.060E-02          710.4     1.464E-01    1.464E-01    7.698E+00
PA-234     1.279E+00          151.1     1.933E+00    1.934E+00    8.157E+00
PA-234M    1.071E+02           70.2     7.511E+01    7.531E+01    2.300E+02
AM-241    -1.470E+00          111.7     1.642E+00    1.644E+00    4.619E+00
Np-237     0.000E+00         1.#INF     5.010E+00    5.010E+00    1.669E+01
Ir-192    -5.003E-01          101.6     5.081E-01    5.090E-01    1.703E+00
Cs-136    -2.421E-01           99.3     2.404E-01    2.408E-01    2.286E+00
Np-239    -7.061E-01          217.8     1.538E+00    1.538E+00    5.175E+00
Nd-147     2.456E+00          127.5     3.131E+00    3.135E+00    7.933E+00
TL-210     0.000E+00         1.#INF     3.150E-01    3.150E-01    2.063E+00
Kr-85      1.171E+02          114.7     1.343E+02    1.345E+02    4.527E+02
-----------------------------------------------------------------------------
Total      6.879E+02

      Analyst: conrad.reuscher
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:37 PMPage  1
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191275.An1            
                                                                                 
 Sample description                                             
      430296_Gamma_160-34284-A-1-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det14\14_Gamma_20191275.An1

 Acquisition information
        Start time:                 6/20/2019 9:59:20 PM
        Live time:               1800
        Real time:               1801
        Dead time:                  0.07 %
        Detector ID:                   14

 Detector system                                                
      Ge14 SN/11080670                                                
                                                                      

 Calibration
        Filename:                   14_Soil_TunaCan.Clb
      14_TunaCan_90099_042312                                         
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:48:23 AM
             Zero offset:           0.130 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.050E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/23/2012 11:29:47 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.02 %
             Log(Eff):              2.101260E-01 + (-5.951973E-01*Log(E) ) + 
                                    ( -1.605331E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.28 %
             Log(Eff):             -2.391492E+01 + ( 8.828985E+00*Log(E) ) + 
                                    ( -9.371496E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.14keV )
        Stop channel:            8000 (  1999.51keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:37 PMPage  2
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191275.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 9:59:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       14_2019-06-08_1442.PBC
                                                 6/8/2019 2:42:10 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   35 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1473

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.56       54.  40.98   0.70  2.171E-02    46.54   4.250    PBC<MDA PB210 
    63.39       75.  37.29   0.56  3.286E-02    63.29   3.810  3.343E+01 TH234 
    64.28       11. 290.48   0.77  3.334E-02    64.28   9.700    PBC<MDA Sn126 
    74.95      244.  10.95   0.78  3.818E-02
    77.20      382.   7.56   0.78  3.899E-02
    80.99       14. 209.46   0.78  4.020E-02    80.99  34.060    PBC<MDA BA133 
    87.26       93.  23.34   0.79  4.179E-02    86.49  13.100  9.436E+00 Np237 
                                                86.54  30.700  4.025E+00 EU155 
                                                86.94   9.040  1.364E+01 Sn126 
                                                87.57  37.500  3.278E+00 Sn126 
                                                88.04   3.790  3.236E+01 Cd109 
    90.07       86.  24.48   0.79  4.236E-02
    92.86      151.  15.47   0.80  4.283E-02    92.59   5.584  2.911E+01 TH234 
                                                93.35   5.561  3.508E+01 AC228 
   103.20       14. 205.00   0.81  4.392E-02   103.20  21.800    PBC<MDA Gd153 
   105.08       32.  66.86   0.91  4.403E-02   105.31  21.200    PBC<MDA EU155 
   128.99       37.  51.35   0.35  4.324E-02
   131.29       23. 151.09   0.84  4.301E-02   131.29  18.000    PBC<MDA PA234 
   133.17       20. 170.29   0.84  4.277E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  2.342E+00 CE144 
   144.06       75.  29.56   0.62  4.144E-02   143.79  10.960  9.205E+00 U235  
   163.41       16.  95.50   1.19  3.841E-02   163.38   5.080    PBC<MDA U235  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:37 PMPage  3
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191275.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   176.60        6. 415.57   0.88  3.692E-02   176.60  17.000    PBC<MDA Cf251 
   185.69      170.  15.72   0.72  3.553E-02   185.72  54.000  4.916E+00 U235  
   193.51       14. 152.77   0.90  3.443E-02   193.51   4.400    PBC<MDA TH229 
   204.49        3. 723.35   0.91  3.290E-02   205.33   5.010    PBC<MDA U235  
   235.97       19. 235.16   0.94  2.957E-02   235.97  12.300    PBC<MDA TH227 
   238.25      486.   5.41   0.94  2.936E-02   238.63  43.300  2.098E+01 PB212 
   241.48      127.  14.08   0.95  2.905E-02   242.00   7.430  3.262E+01 PB214 
   244.69       18. 228.50   0.95  2.875E-02   244.69   7.580    PBC<MDA EU152 
   277.01       33.  41.95   0.98  2.610E-02   277.28   6.310    PBC<MDA TL208 
   294.85      216.  10.11   0.97  2.488E-02   295.09  19.300  2.453E+01 PB214 
   299.98       30.  38.58   1.01  2.455E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460    PBC<MDA PA231 
                                               300.18   6.200    PBC<MDA PA233 
   302.60       12. 301.62   1.01  2.438E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  1.445E+00 BA133 
   312.01        0. 710.39   1.02  2.381E-02   312.01  36.000    PBC<MDA PA233 
   320.08       14. 128.91   1.03  2.334E-02   320.08   9.940    PBC<MDA CR51  
   328.76       24.  70.79   1.03  2.286E-02   328.76  20.300    PBC<MDA La140 
   333.44       14. 102.67   1.04  2.261E-02   333.44  15.510    PBC<MDA Cf249 
   338.14      139.  13.35   0.85  2.236E-02   338.32  12.010  2.877E+01 AC228 
   340.57       13. 175.63   1.05  2.224E-02   340.57  46.900    PBC<MDA Cs136 
   344.29       10. 241.48   1.05  2.205E-02   344.29  26.500    PBC<MDA EU152 
   351.48      408.   6.63   1.22  2.169E-02   351.93  37.600  2.739E+01 PB214 
   356.00       14. 231.90   1.06  2.148E-02   356.00  62.050    PBC<MDA BA133 
   388.53       10. 194.28   1.09  2.008E-02   387.95  66.000    PBC<MDA Cf249 
   433.94        7. 179.96   1.13  1.838E-02   433.94  90.480    PBC<MDA AG108M
   453.88       10. 133.67   1.15  1.774E-02   453.88  65.000    PBC<MDA PM146 
   477.60       12.  96.92   1.18  1.704E-02   477.60  10.520    PBC<MDA BE7   
   482.00       11. 106.41   1.18  1.691E-02   482.00  80.500    PBC<MDA HF181 
   497.05       12. 101.89   1.19  1.650E-02   497.05  90.900    PBC<MDA RU103 
   511.86       51.  29.07   2.46  1.612E-02   511.86  20.000  8.706E+00 RH106 
   513.98       15. 114.70   1.21  1.607E-02   513.98   0.430    PBC<MDA Kr85  
   531.00        9. 127.50   1.23  1.566E-02   531.00  13.000    PBC<MDA Nd147 
   563.24       17.  52.06   1.25  1.494E-02   563.24   8.350    PBC<MDA CS134 
   569.70        9. 112.96   1.26  1.481E-02   569.32  15.380  2.317E+00 CS134 
                                               569.47   8.200  4.346E+00 PA234 
                                               569.70  97.740  3.647E-01 BI207 
   582.94      147.  11.73   1.49  1.453E-02   583.02  84.500  6.641E+00 TL208 
   609.13      266.   7.34   1.14  1.403E-02   609.31  46.090  2.281E+01 BI214 
                                               610.30   5.750  1.831E+02 RU103 
   618.06       14. 123.90   1.30  1.387E-02   618.06  99.100    PBC<MDA PM144 
   635.89        2. 311.06   1.32  1.356E-02   635.89  11.310    PBC<MDA SB125 
   727.08       42.  24.09   1.15  1.217E-02   727.17   7.550  2.545E+01 BI212 
   735.72        8. 151.55   1.41  1.206E-02   735.72  22.500    PBC<MDA PM146 
   756.73        8. 117.98   1.43  1.179E-02   756.73  54.460    PBC<MDA ZR95  
   766.41       14.  93.38   1.43  1.167E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  2.284E+02 PA234M
   795.87       11. 105.79   1.46  1.131E-02   795.87  85.530    PBC<MDA CS134 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:37 PMPage  4
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191275.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   801.95        8. 137.70   1.46  1.124E-02   801.95   8.690    PBC<MDA CS134 
   810.78       11.  91.14   1.47  1.115E-02   810.78  99.460    PBC<MDA CO58  
   815.77        4. 275.48   1.48  1.109E-02   815.77  23.280    PBC<MDA La140 
   860.69       14.  92.74   1.51  1.062E-02   860.56  12.420    PBC<MDA TL208 
   871.10        1. 512.35   1.52  1.052E-02   871.10  99.890    PBC<MDA NB94  
   883.24        1. 798.72   1.53  1.040E-02   883.24   9.600    PBC<MDA PA234 
   910.86      138.   9.16   1.25  1.014E-02   911.07  29.000  2.604E+01 AC228 
   964.11       43.  31.15   1.60  9.682E-03   964.11  14.605  1.696E+01 EU152 
   968.76       10. 124.02   1.60  9.642E-03   968.97  17.460    PBC<MDA AC228 
   996.33       10.  86.08   1.62  9.425E-03   996.33  10.600    PBC<MDA EU154 
  1001.00        9. 104.75   1.63  9.389E-03  1001.00   0.837    PBC<MDA PA234M
  1037.84        6. 147.67   1.65  9.116E-03  1037.84  14.130    PBC<MDA Co56  
  1048.07        7.  86.90   1.66  9.043E-03  1048.07  80.000    PBC<MDA Cs136 
  1077.40        2. 554.15   1.69  8.841E-03  1077.40   3.300    PBC<MDA Ga68  
  1099.25        8. 122.93   1.70  8.697E-03  1099.25  56.500    PBC<MDA FE59  
  1120.21       10. 116.41   1.72  8.562E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.55       13.  82.24   1.72  8.561E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  8.672E-01 Sc46  
                                              1121.30  34.900  2.486E+00 Ta182 
  1121.26       12.  94.91   1.72  8.556E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  2.224E+00 Ta182 
  1173.24        2. 426.01   1.76  8.244E-03  1173.24  99.900    PBC<MDA CO60  
  1189.05       11.  85.57   1.77  8.153E-03  1189.05  16.200    PBC<MDA Ta182 
  1238.28       15.  92.65   1.80  7.886E-03  1238.28  66.070    PBC<MDA Co56  
  1291.60       16.  51.75   1.84  7.616E-03  1291.60  43.200    PBC<MDA FE59  
  1313.00        6. 156.94   1.86  7.514E-03  1313.00  21.000    PBC<MDA TL210 
  1332.50        9.  87.92   1.87  7.423E-03  1332.50  99.980    PBC<MDA CO60  
  1384.30        7.  88.15   1.91  7.192E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00        4. 234.63   1.92  7.092E-03  1408.00  21.005    PBC<MDA EU152 
  1460.74      288.   5.95   2.12  6.879E-03  1460.83  10.670  2.182E+02 K40   
  1690.98       10.  31.62   2.10  6.091E-03  1690.98  47.790  1.909E+00 SB124 
  1764.76       37.  17.43   2.40  5.878E-03  1764.49  15.400  2.264E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.17    74.95       233.       244. 6.382E+03   10.95   0.777  -       D
   308.19    77.20       227.       382. 9.808E+03    7.56   0.780  -       D
   348.27    87.24       176.        92. 2.207E+03   22.84   0.790  -      sD
   359.51    90.05       178.        86. 2.040E+03   24.32   0.793  -       D
   515.27   128.99       108.        37. 8.558E+02   51.35   0.349  -      s 
   963.28   241.40       179.        68. 2.339E+03   30.34   0.947  -      sD
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:37 PMPage  5
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191275.An1            
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.66    46.56       138.        54.     0.030    40.98   0.697s
 TH-227    199.98    50.14       216.        -8.    -0.004   311.25   0.751s
 AM-241    237.55    59.54       363.       -29.    -0.016   111.73   0.761 
 TH-234    252.96    63.39       242.        75.     0.042    37.29   0.559s
 Sn-126    256.52    64.28       505.        11.     0.006   290.48   0.766 
 BA-133    323.33    80.99       297.        14.     0.008   209.46   0.784s
 Np-237    345.33    86.49      1195.         0.     0.000   174.93   0.789A
 EU-155    345.54    86.54      1167.        14.     0.008   157.95   0.790D
 Sn-126    347.13    86.94      1139.        -5.    -0.003   986.47   0.790 
 Sn-126    349.65    87.57      1134.         0.     0.000  1000.00   0.791D
 Cd-109    351.53    88.04      1134.         0.     0.000  1000.00   0.791 
 Nd-147    363.77    91.10      1162.       -30.    -0.017   163.18   0.794s
 TH-234    369.72    92.59       271.        88.     0.049    28.69   0.796D
 AC-228    372.76    93.35      1044.        29.     0.016   158.46   0.797s
 Np-239    397.36    99.50       250.       -25.    -0.014   106.51   0.803s
 Gd-153    412.15   103.20       395.        14.     0.008   205.00   0.807s
 Np-239    414.15   103.70       380.       -25.    -0.014   113.76   0.807s
 EU-155    419.68   105.08       137.        32.     0.018    66.86   0.915s
 Np-239    423.87   106.13       377.       -13.    -0.007   217.75   0.810s
 EU-152    486.45   121.78       285.       -12.    -0.006   206.61   0.826 
 CO-57     487.58   122.06       280.        -3.    -0.002   791.39   0.826s
 EU-154    491.73   123.10       283.         0.     0.000  1000.00   0.828s
 PA-234    524.50   131.29       567.        23.     0.013   151.09   0.836s
 CE-144    533.47   133.54       570.        20.     0.011   170.29   0.838s
 HF-181    544.52   136.30       590.         0.     0.000  1000.00   0.841s
 CO-57     545.21   136.47       590.         0.     0.000  1000.00   0.841s
 Tc-99m    561.35   140.51       438.       -24.    -0.013   123.82   0.845s
 U-235     574.45   143.79       421.        24.     0.014   120.99   0.849s
 Ba-140    649.93   162.66       406.        -3.    -0.002   951.61   0.868s
 U-235     652.94   163.41        87.        16.     0.009    95.50   1.194s
 CE-139    662.70   165.85       398.       -25.    -0.014   113.09   0.871s
 Cf-251    705.68   176.60       173.         6.     0.003   415.57   0.882s
 U-235     742.03   185.69       141.       170.     0.094    15.72   0.725s
 TH-229    773.30   193.51       133.        14.     0.008   152.77   0.899s
 U-235     820.58   205.33       154.         3.     0.002   723.35   0.912s
 TH-229    842.65   210.85       243.       -27.    -0.015   103.71   0.917s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:37 PMPage  6
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191275.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cf-251    907.23   227.00       187.       -24.    -0.013   102.20   0.933 
 TH-227    943.11   235.97       940.        19.     0.010   235.16   0.942s
 PB-212    953.75   238.63       109.       479.     0.266     5.51   0.945D
 PB-214    967.21   242.00       876.        19.     0.010   225.72   0.948s
 EU-152    977.99   244.69       875.        18.     0.010   228.50   0.951s
 TH-227   1024.17   256.24       135.       -19.    -0.010   141.37   0.962s
 Cd-113m  1054.01   263.70       191.       -21.    -0.011    97.87   0.970s
 BI-210M  1062.53   265.83       195.       -19.    -0.011   103.69   0.972s
 TL-208   1108.33   277.28        78.        33.     0.018    41.95   0.983 
 Hg-203   1115.99   279.20       149.        -7.    -0.004   238.54   0.985s
 PB-214   1178.59   294.85        72.       212.     0.118    10.36   0.971 
 TL-210   1183.18   296.00       730.       -19.    -0.011   198.40   1.002s
 PB-212   1199.30   300.03       680.        30.     0.017    38.58   1.006D
 PA-231   1199.46   300.07       660.       -19.    -0.011   188.09   1.006 
 PA-233   1199.90   300.18       641.       -19.    -0.011   185.30   1.006s
 PA-231   1209.78   302.65       608.        12.     0.006   301.62   1.008s
 BA-133   1210.59   302.85       620.         0.     0.000  1000.00   1.009s
 Ba-140   1218.57   304.85       620.         0.     0.000  1000.00   1.011s
 BI-210M  1218.76   304.90       620.         0.     0.000  1000.00   1.011s
 Ir-192   1232.94   308.44       620.         0.     0.000  1000.00   1.014s
 PA-233   1247.22   312.01       620.         0.     0.000   710.39   1.018s
 Ir-192   1265.13   316.49       166.       -18.    -0.010   101.57   1.022 
 CR-51    1279.51   320.08       166.        14.     0.008   128.91   1.026s
 La-140   1314.21   328.76        77.        24.     0.013    70.79   1.034s
 Cf-249   1332.92   333.44        59.        14.     0.008   102.67   1.039 
 AC-228   1351.70   338.14        44.       139.     0.077    13.35   0.850s
 Cs-136   1361.44   340.57       258.        13.     0.007   175.63   1.045s
 EU-152   1376.30   344.29       271.        10.     0.005   241.48   1.049s
 HF-181   1382.47   345.83       281.         0.     0.000  1000.00   1.050s
 PB-214   1405.08   351.48        68.       402.     0.223     6.76   1.222s
 BA-133   1423.15   356.00       520.        14.     0.008   231.90   1.060 
 I-131    1457.08   364.48        66.        -2.    -0.001   763.22   1.069s
 BA-133   1534.50   383.84       169.       -16.    -0.009   169.12   1.087s
 Cf-249   1550.94   387.95       169.        10.     0.005   194.28   1.091s
 SN-113   1565.90   391.69       183.       -17.    -0.010   158.56   1.095s
 AG-108M  1734.87   433.94        48.         7.     0.004   179.96   1.135s
 PM-146   1814.64   453.88        44.        10.     0.006   133.67   1.154s
 SB-125   1852.59   463.37       118.        -7.    -0.004   393.18   1.163s
 BE-7     1909.50   477.60        64.        12.     0.007    96.92   1.176s
 HF-181   1927.10   482.00        61.        11.     0.006   106.41   1.180s
 La-140   1947.19   487.02        52.        -4.    -0.002   664.62   1.185s
 RU-103   1987.33   497.05        36.        12.     0.007   101.89   1.194s
 RH-106   2046.57   511.86        82.        51.     0.028    29.07   2.458s
 Kr-85    2055.03   513.98       132.        15.     0.008   114.70   1.210s
 Nd-147   2123.11   531.00        32.         9.     0.005   127.50   1.225s
 Ba-140   2148.15   537.26        36.        -4.    -0.002   297.91   1.231s
 CS-134   2252.06   563.24        16.        17.     0.009    52.06   1.255s
 CS-134   2276.40   569.32        52.        -4.    -0.002   259.81   1.260s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:37 PMPage  7
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191275.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234   2276.99   569.47        58.        -1.    -0.001   929.12   1.261s
 BI-207   2277.92   569.70        53.         9.     0.005   112.96   1.261s
 TL-208   2330.86   582.94        35.       147.     0.082    11.73   1.486 
 SB-125   2401.12   600.50       473.       -15.    -0.009   112.58   1.289 
 SB-124   2410.04   602.73       456.       -15.    -0.008   204.58   1.291s
 CS-134   2417.96   604.71       441.       -15.    -0.008   200.99   1.292s
 BI-214   2435.65   609.13        27.       266.     0.148     7.34   1.140 
 PM-144   2471.37   618.06       141.        14.     0.008   123.90   1.304s
 RH-106   2486.79   621.92        84.       -14.    -0.008    93.86   1.308 
 SB-125   2542.69   635.89        26.         2.     0.001   311.06   1.320s
 I-131    2547.03   636.97        33.        -5.    -0.003   144.52   1.321s
 AG-110M  2630.18   657.76        87.       -14.    -0.008   100.06   1.339s
 CS-137   2645.77   661.66       112.        -6.    -0.004   239.29   1.343s
 PM-144   2785.32   696.54        69.       -12.    -0.007   140.72   1.374s
 NB-94    2809.67   702.63        52.        -7.    -0.004   213.65   1.379s
 SB-124   2890.31   722.79       121.       -15.    -0.009   104.56   1.396s
 AG-108M  2890.91   722.94       106.       -15.    -0.009    98.12   1.397s
 EU-154   2892.60   723.36        90.        -5.    -0.003   250.08   1.397s
 ZR-95    2895.96   724.20        85.         0.     0.000  1000.00   1.398s
 BI-212   2907.49   727.08        14.        42.     0.023    24.09   1.151 
 PM-146   2942.05   735.72        35.         8.     0.005   151.55   1.408 
 PM-146   2987.81   747.16        56.       -18.    -0.010    89.42   1.417s
 ZR-95    3026.09   756.73        17.         8.     0.004   117.98   1.426s
 AG-110M  3054.96   763.94        50.       -10.    -0.006    99.66   1.432 
 NB-95    3062.34   765.79       110.       -21.    -0.012    73.29   1.433s
 PA-234M  3064.83   766.41        80.        14.     0.008    93.38   1.434s
 BI-212   3140.88   785.42        44.        -4.    -0.002   180.75   1.450s
 CS-134   3182.68   795.87        58.        11.     0.006   105.79   1.459s
 TL-210   3197.61   799.60        69.         0.     0.000  1000.00   1.462s
 CS-134   3207.01   801.95        62.         8.     0.005   137.70   1.464s
 CO-58    3242.31   810.77        48.        11.     0.006    91.14   1.471s
 La-140   3262.30   815.77        59.         4.     0.002   275.48   1.475s
 Cs-136   3273.22   818.50        84.       -14.    -0.008    99.30   1.478s
 MN-54    3338.63   834.85        47.       -13.    -0.007    86.17   1.492 
 Co-56    3386.32   846.77        37.        -6.    -0.004   208.48   1.501s
 TL-208   3441.51   860.56        33.        14.     0.008    92.74   1.513s
 NB-94    3483.65   871.10        23.         1.     0.001   512.35   1.522s
 EU-154   3492.19   873.23        43.       -14.    -0.008    89.80   1.523s
 PA-234   3532.24   883.24        43.         1.     0.001   798.72   1.531s
 AG-110M  3538.01   884.68        44.         0.     0.000  1000.00   1.533s
 Y-88     3591.45   898.04        37.       -15.    -0.008    83.43   1.543s
 AC-228   3642.76   910.86         4.       138.     0.077     9.16   1.250 
 AG-110M  3749.30   937.49        28.        -7.    -0.004   164.75   1.576s
 EU-152   3855.80   964.11        69.        43.     0.024    31.15   1.597s
 AC-228   3875.25   968.97        67.        10.     0.005   124.02   1.601 
 EU-154   3984.71   996.33        30.        10.     0.005    86.08   1.622s
 PA-234M  4003.39  1001.00        41.         9.     0.005   104.75   1.626s
 EU-154   4018.51  1004.77        62.        -3.    -0.001   436.87   1.629s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:37 PMPage  8
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191275.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Co-56    4150.81  1037.84        15.         6.     0.003   147.67   1.655s
 Cs-136   4191.74  1048.07        15.         7.     0.004    86.90   1.663s
 RH-106   4200.91  1050.36        40.        -8.    -0.005   110.05   1.665s
 Ga-68    4309.10  1077.40        25.         2.     0.001   554.15   1.685s
 FE-59    4396.54  1099.25        21.         8.     0.005   122.93   1.702 
 EU-152   4447.85  1112.07       117.       -13.    -0.007   120.89   1.712s
 ZN-65    4461.74  1115.55       104.         0.     0.000  1000.00   1.714s
 BI-214   4480.72  1120.29        69.        10.     0.006   116.41   1.718s
 Sc-46    4481.77  1120.55        54.        13.     0.007    82.24   1.718s
 Ta-182   4484.77  1121.30        58.        12.     0.007    94.91   1.719 
 CO-60    4692.60  1173.24        21.         2.     0.001   426.01   1.757s
 Ta-182   4755.88  1189.05        15.        11.     0.006    85.57   1.769 
 Ta-182   4885.38  1221.41        37.        -9.    -0.005   152.36   1.792 
 Co-56    4952.89  1238.28        33.        15.     0.008    92.65   1.805s
 NA-22    5097.96  1274.53        48.       -19.    -0.011    56.16   1.831s
 EU-154   5098.00  1274.54        67.        -6.    -0.003   200.71   1.831s
 FE-59    5166.25  1291.60        11.        16.     0.009    51.75   1.843s
 TL-210   5251.92  1313.00        16.         6.     0.003   156.94   1.858s
 CO-60    5329.96  1332.50        11.         9.     0.005    87.92   1.871s
 AG-110M  5537.26  1384.30         5.         7.     0.004    88.15   1.907s
 EU-152   5632.13  1408.00        16.         4.     0.002   234.63   1.923s
 K-40     5843.22  1460.74         3.       288.     0.160     5.95   2.124 
 La-140   6385.44  1596.21        17.        -3.    -0.002   509.21   2.044s
 SB-124   6764.81  1690.98         0.        10.     0.006    31.62   2.102s
 BI-214   7060.15  1764.76         2.        37.     0.020    17.43   2.404 
 Co-56    7086.53  1771.35        39.         0.     0.000  1000.00   2.149s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   3.8013E+00                                      5.31E+01             
                           477.60 3.801E+00 &(  1.244E+01 9.69E+01 1.05E+01 G  
 
NA-22    C  -1.3790E+00                                      9.50E+02             
                          1274.53-1.379E+00 &(  2.526E+00 5.62E+01 9.99E+01 G  
 
K-40     N   2.1817E+02                                      4.66E+11             
                          1460.83 2.182E+02  (P 7.923E+00 5.95E+00 1.07E+01 G  
 
Sc-46    F   4.1122E-01                                      8.38E+01             
                           889.28-4.478E-02 &(  1.822E+00 1.14E+03 1.00E+02 G  
                          1120.55 8.672E-01 ?(  2.392E+00 8.22E+01 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:37 PMPage  9
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191275.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CR-51    F   3.4620E+00                                      2.77E+01             
                           320.08 3.462E+00 ?(  1.505E+01 1.29E+02 9.94E+00 G  
 
MN-54    C  -6.5610E-01                                      3.12E+02             
                           834.85-6.561E-01 &(P 1.767E+00 8.62E+01 1.00E+02 G  
 
FE-59    F   1.7325E+00                                      4.45E+01             
                          1099.25 9.486E-01 ?(P 2.698E+00 1.23E+02 5.65E+01 G  
                          1291.60 2.758E+00 &(  3.027E+00 5.17E+01 4.32E+01 G  
 
Co-56    C   5.9034E-01                                      7.73E+01             
                           846.77-3.272E-01 ?(  1.611E+00 2.08E+02 9.99E+01 G  
                          1238.28 1.551E+00  (P 3.136E+00 9.27E+01 6.61E+01 G  
                          1037.84 2.588E+00 ?(  8.953E+00 1.48E+02 1.41E+01 G  
                          1771.35 0.000E+00 -   1.948E+01 1.00E+03 1.55E+01  A 
 
CO-57    C  -4.4469E-02                                      2.72E+02             
                           122.06-4.447E-02 ?(  1.197E+00 7.91E+02 8.56E+01 G  
                           136.47 0.000E+00 +   1.421E+01 1.00E+03 1.07E+01 G  
 
CO-58    C   5.6782E-01                                      7.09E+01             
                           810.78 5.678E-01 ?(P 1.747E+00 9.11E+01 9.95E+01 G  
 
CO-60    F   6.8358E-01                                      1.93E+03             
                          1332.50 6.836E-01 ?(P 1.346E+00 8.79E+01 1.00E+02 G  
                          1173.24 1.587E-01 - P 1.611E+00 4.26E+02 9.99E+01 G  
 
NB-94    I  -3.1747E-01                                      7.41E+06             
                           702.63-3.175E-01 &(  1.647E+00 2.14E+02 9.79E+01 G  
                           871.10 7.052E-02 +   1.317E+00 5.12E+02 9.99E+01 G  
 
ZR-95    I   6.5640E-01                                      6.40E+01             
                           756.73 6.564E-01 &(P 1.918E+00 1.18E+02 5.45E+01 G  
                           724.20 0.000E+00 -   4.707E+00 1.00E+03 4.42E+01 G  
 
NB-95    I  -1.0084E+00                                      6.40E+01             
                           765.79-1.008E+00 ?(  2.455E+00 7.33E+01 9.98E+01 G  
 
RU-103   I   4.4652E-01                                      3.93E+01             
                           497.05 4.465E-01 ?(P 1.141E+00 1.02E+02 9.09E+01 G  
                           610.30-1.326E-01 %   6.821E+01 1.52E+04 5.75E+00 GA 
 
RH-106   I  -5.8285E+00                                      3.74E+02             
                           621.92-5.828E+00 ?(  1.840E+01 9.39E+01 9.93E+00 G  
                          1050.36-3.353E+01 +   1.262E+02 1.10E+02 1.56E+00 G  
                           511.86 8.706E+00 ? P 7.727E+00 2.91E+01 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:37 PMPage 10
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191275.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C   2.4498E-01                                      1.53E+05             
                           433.94 2.450E-01 ?(  1.165E+00 1.80E+02 9.05E+01 G  
                           722.94-7.680E-01 +   2.533E+00 9.81E+01 9.08E+01 G  
                           614.28-6.769E-07 %   4.387E+00 1.91E+08 8.98E+01 G  
 
AG-110M  F   5.2836E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  2.475E+00 1.00E+03 7.27E+01 G  
                           657.76-6.080E-01 +   2.051E+00 1.00E+02 9.46E+01 G  
                           937.49-1.143E+00 +   4.467E+00 1.65E+02 3.44E+01 G  
                          1384.30 2.109E+00 ?(  4.284E+00 8.82E+01 2.43E+01 G  
                           763.94-2.239E+00 +   7.568E+00 9.97E+01 2.23E+01 G  
 
SN-113   F  -7.4674E-01                                      1.15E+02             
                           391.69-7.467E-01 ?(P 2.863E+00 1.59E+02 6.40E+01 G  
 
SB-124   F   2.2455E-01                                      6.02E+01             
                           602.73-5.945E-01 ?(  4.084E+00 2.05E+02 9.83E+01 G  
                          1690.98 1.909E+00 ?(  1.407E+00 3.16E+01 4.78E+01 G  
                           722.79-6.451E+00 +   2.269E+01 1.05E+02 1.08E+01 G  
 
SB-125   I   1.3452E-01                                      1.01E+03             
                           427.88-1.404E-01 %(P 3.991E+00 1.96E+03 2.96E+01 G  
                           600.50-3.361E+00 + P 2.281E+01 1.13E+02 1.79E+01 G  
                           635.89 8.540E-01 ?(P 9.531E+00 3.11E+02 1.13E+01 G  
                           463.37-2.104E+00 + P 1.621E+01 3.93E+02 1.05E+01 G  
 
I-131    I  -6.4500E-02                                      8.02E+00             
                           364.48-6.450E-02 ?(  1.308E+00 7.63E+02 8.17E+01 G  
                           284.30-3.535E-01 %   1.823E+01 1.96E+03 6.14E+00 G  
                           636.97-2.916E+00 + P 1.689E+01 1.45E+02 7.17E+00 G  
 
Gd-153   F   3.5836E-01                                      2.42E+02             
                            97.50 3.552E-02 %(  3.392E+00 2.80E+03 3.00E+01 G  
                           103.20 8.026E-01 ?(  5.532E+00 2.05E+02 2.18E+01 G  
 
Ga-68    C   4.4378E+00                                      4.71E-02             
                          1077.40 4.438E+00 ?(  5.771E+01 5.54E+02 3.30E+00 G  
 
Tc-99m   I  -3.7019E-01                                      2.51E-01             
                           140.51-3.702E-01 &(  1.531E+00 1.24E+02 8.93E+01 G  
 
BA-133   F   5.8359E-01                                      3.85E+03             
                           356.00 5.836E-01 ?(  4.543E+00 2.32E+02 6.20E+01 G  
                           302.85 0.000E+00 -   1.477E+01 1.00E+03 1.83E+01 G  
                           383.84-4.931E+00 & P 1.943E+01 1.69E+02 8.94E+00 GA 
                            80.99 5.667E-01 ? P 3.369E+00 2.09E+02 3.41E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:37 PMPage 11
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191275.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-134   I   1.5283E+00                                      7.54E+02             
                           795.87 6.124E-01 &(  2.199E+00 1.06E+02 8.55E+01 G  
                           604.71-6.008E-01 +   4.055E+00 2.01E+02 9.76E+01 G  
                           569.32-9.754E-01 +   8.855E+00 2.60E+02 1.54E+01 G  
                           801.95 4.738E+00 &(  2.235E+01 1.38E+02 8.69E+00 G  
                           563.24 7.570E+00 &(  9.508E+00 5.21E+01 8.35E+00 G  
 
CS-137   I  -3.1444E-01                                      1.10E+04             
                           661.66-3.144E-01 &(  2.579E+00 2.39E+02 8.52E+01 G  
 
CE-139   F  -4.5505E-01                                      1.38E+02             
                           165.85-4.550E-01 &(  1.718E+00 1.13E+02 7.99E+01 G  
 
Ba-140   I  -5.8729E-01                                      1.28E+01             
                           537.26-5.873E-01 ?(  4.503E+00 2.98E+02 2.44E+01 G  
                           162.66-6.955E-01 +   2.240E+01 9.52E+02 6.22E+00 G  
                           304.85 0.000E+00 +   6.342E+01 1.00E+03 4.29E+00 G  
 
La-140   I   3.5692E-01                                      1.28E+01             
                          1596.21-3.074E-01 ?(P 2.017E+00 5.09E+02 9.54E+01 G  
                           487.02-2.981E-01 + P 2.646E+00 6.65E+02 4.55E+01 G  
                           328.76 2.898E+00 ?(  5.220E+00 7.08E+01 2.03E+01 G  
                           815.77 8.630E-01 ?(P 8.285E+00 2.75E+02 2.33E+01 G  
 
CE-141   I  -5.1026E-02                                      3.25E+01             
                           145.44-5.103E-02 %(P 2.828E+00 1.18E+03 4.82E+01 G  
 
CE-144   I   2.3425E+00                                      2.85E+02             
                           133.54 2.342E+00 ?(  1.335E+01 1.70E+02 1.11E+01 G  
 
PM-144   C   6.2088E-03                                      3.63E+02             
                           696.54-5.493E-01 ?(  1.849E+00 1.41E+02 9.90E+01 G  
                           618.06 5.611E-01 ?(  2.346E+00 1.24E+02 9.91E+01 G  
 
EU-152   F   3.7920E+00                                      4.94E+03             
                           121.78-5.178E-01  (  3.610E+00 2.07E+02 2.86E+01 G  
                           344.29 9.253E-01 ?(  7.555E+00 2.41E+02 2.65E+01 G  
                          1112.07-6.145E+00 +   2.511E+01 1.21E+02 1.36E+01 G  
                           778.92-2.486E-01 %   9.099E+00 1.43E+03 1.29E+01 G  
                           964.11 1.696E+01  (  1.625E+01 3.12E+01 1.46E+01 G  
                           244.69 4.692E+00 &(  3.583E+01 2.29E+02 7.58E+00 G  
                          1408.00 1.481E+00 ? P 7.969E+00 2.35E+02 2.10E+01 GA 
 
EU-154   I   1.1209E+00                                      3.14E+03             
                           123.10 0.000E+00 &(  2.528E+00 1.00E+03 4.08E+01 G  
                          1274.54-1.209E+00 &   8.382E+00 2.01E+02 3.52E+01 G  
                           723.36-1.227E+00 +   1.057E+01 2.50E+02 2.02E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:37 PMPage 12
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191275.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           873.23-6.110E+00 + P 1.443E+01 8.98E+01 1.23E+01 G  
                          1004.77-8.457E-01 +   1.294E+01 4.37E+02 1.80E+01 G  
                           996.33 5.434E+00 ?(  1.582E+01 8.61E+01 1.06E+01 G  
 
EU-155   I   1.9200E+00                                      1.81E+03             
                           105.31 1.920E+00 *(P 3.405E+00 6.69E+01 2.12E+01 G  
                            86.54 6.248E-01 }   7.036E+00 1.58E+02 3.07E+01 G  
 
HF-181   F   4.4289E-01                                      4.24E+01             
                           482.00 4.429E-01 ?(  1.599E+00 1.06E+02 8.05E+01 G  
                           133.02 1.474E-02 %   3.471E+00 6.98E+03 4.33E+01 G  
                           345.83 0.000E+00 -   1.356E+01 1.00E+03 1.51E+01 G  
                           136.30 0.000E+00 -   2.593E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F   2.9400E+00                                      1.14E+02             
                          1121.30 2.224E+00  (  7.129E+00 9.49E+01 3.49E+01 G  
                          1221.41-2.408E+00 -   8.045E+00 1.52E+02 2.70E+01 G  
                          1189.05 4.482E+00  (  8.731E+00 8.56E+01 1.62E+01 G  
 
Hg-203   F  -1.9265E-01                                      4.66E+01             
                           279.20-1.927E-01 ?(  1.567E+00 2.39E+02 8.15E+01 G  
 
TL-208   N   6.5292E+00                                      6.98E+02             
                           583.02 6.641E+00  (P 1.373E+00 1.17E+01 8.45E+01 G  
                           277.28 1.107E+01 + P 1.481E+01 4.20E+01 6.31E+00 G  
                           860.56 5.767E+00 ?(P 1.240E+01 9.27E+01 1.24E+01 G  
 
PM-146   C   7.8782E-01                                      2.02E+03             
                           453.88 4.818E-01 ?(  1.620E+00 1.34E+02 6.50E+01 G  
                           747.16-2.438E+00 +   5.171E+00 8.94E+01 3.40E+01 G  
                           735.72 1.672E+00 ?(P 6.188E+00 1.52E+02 2.25E+01 G  
 
Y-88     F  -3.6212E-02                                      1.07E+02             
                          1836.06-3.621E-02 %(P 7.259E-01 1.77E+03 9.92E+01 G  
                           898.04-8.819E-01 + P 1.804E+00 8.34E+01 9.37E+01 G  
 
Cd-113m     -6.9973E+03                                      5.33E+03             
                           263.70-6.997E+03 ?(  2.291E+04 9.79E+01 6.00E-03   K
 
Cf-251   T   5.0163E-01                                      3.28E+05             
                           176.60 5.016E-01 ?(  5.671E+00 4.16E+02 1.70E+01 G  
                           227.00-7.027E+00 &   1.921E+01 1.02E+02 6.30E+00 GA 
 
Cf-249   T   7.6071E-01                                      1.28E+05             
                           387.95 4.018E-01 &(  2.650E+00 1.94E+02 6.60E+01 G  
                           333.44 2.288E+00  (  6.084E+00 1.03E+02 1.55E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:37 PMPage 13
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191275.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sn-126       1.8895E+00                                      3.65E+07             
                            87.57 0.000E+00 -   5.649E+00 1.00E+03 3.75E+01 GA 
                            64.28 1.890E+00  (  1.845E+01 2.90E+02 9.70E+00 G  
                            86.94-7.133E-01 +   2.356E+01 9.86E+02 9.04E+00 GA 
 
PB-210   N   3.2659E+01                                      8.14E+03             
                            46.54 3.266E+01 *(P 3.456E+01 4.10E+01 4.25E+00 G  
 
PB-212   N   2.0980E+01                                      6.98E+02             
                           238.63 2.098E+01  (P 2.245E+00 5.51E+00 4.33E+01 G  
                           300.03 2.098E+01 } P 8.571E+01 3.86E+01 3.28E+00 GA 
 
PB-214   N   2.6422E+01                                      5.84E+05             
                           351.93 2.739E+01 @(P 2.808E+00 6.76E+00 3.76E+01 G  
                           295.09 2.453E+01  (P 4.894E+00 1.04E+01 1.93E+01 G  
                           242.00 4.808E+00 &   3.627E+01 2.26E+02 7.43E+00 GA 
 
BI-207   C   1.9475E-01                                      1.18E+04             
                          1063.66-2.826E-02 &(P 2.184E+00 2.83E+03 7.45E+01 G  
                           569.70 3.647E-01 ?(  1.404E+00 1.13E+02 9.77E+01 G  
 
BI-212   N   2.5453E+01                                      6.98E+02             
                           727.17 2.545E+01  (P 1.214E+01 2.41E+01 7.55E+00 G  
                           785.42-1.405E+01 - P 1.272E+02 1.81E+02 1.28E+00 GA 
 
U-235    N   2.8925E+00                                      2.57E+11             
                           143.79 2.972E+00 ?(  1.201E+01 1.21E+02 1.10E+01 G  
                           205.33 1.032E+00 &(P 2.040E+01 7.23E+02 5.01E+00 G  
                           163.38 4.556E+00  (  1.315E+01 9.55E+01 5.08E+00 G  
                           185.72 4.916E+00 * P 1.682E+00 1.57E+01 5.40E+01 GA 
 
BI-214   N   2.2769E+01                                      5.84E+05             
                           609.31 2.281E+01  (P 2.331E+00 7.34E+00 4.61E+01 G  
                          1120.29 4.511E+00 - P 1.782E+01 1.16E+02 1.51E+01 G  
                          1764.49 2.264E+01  (P 5.820E+00 1.74E+01 1.54E+01 G  
 
BI-210M  T  -8.0316E-01                                      1.10E+09             
                           265.83-8.032E-01 ?(  2.789E+00 1.04E+02 5.00E+01 G  
                           304.90 0.000E+00 +   9.718E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   2.6841E+01                                      2.10E+03             
                           911.07 2.604E+01  (  2.309E+00 9.16E+00 2.90E+01 G  
                           968.97 3.182E+00 -   1.345E+01 1.24E+02 1.75E+01 G  
                           338.32 2.877E+01 @(  6.958E+00 1.33E+01 1.20E+01 G  
                            93.35 6.761E+00 -   3.569E+01 1.58E+02 5.56E+00 XA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:37 PMPage 14
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191275.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-227   N  -5.3579E+00                                      7.95E+03             
                           256.24-5.358E+00  (P 1.625E+01 1.41E+02 7.00E+00 G  
                           235.97 2.830E+00 +   2.224E+01 2.35E+02 1.23E+01 G  
                            50.14-2.278E+00 +   2.027E+01 3.11E+02 8.00E+00 G  
 
TH-229   N   5.0119E+00                                      2.68E+06             
                           193.51 5.012E+00 ?(  2.073E+01 1.53E+02 4.40E+00 G  
                           210.85-1.570E+01 &   4.346E+01 1.04E+02 2.99E+00 G  
 
TH-234   N   2.5672E+01                                      1.63E+12             
                            92.59 2.038E+01  (P 1.846E+01 2.87E+01 5.58E+00 G  
                            63.29 3.343E+01  (P 3.341E+01 3.73E+01 3.81E+00 G  
 
PA-231   N   9.1929E+00                                      1.20E+07             
                           302.65 9.193E+00 &(  9.308E+01 3.02E+02 2.88E+00 G  
                           300.07-1.791E+01 +   1.127E+02 1.88E+02 2.46E+00 G  
 
PA-233   C  -2.0602E-02                                      7.82E+08             
                           312.01-2.060E-02 ?(P 7.698E+00 7.10E+02 3.60E+01 G  
                           300.18-7.109E+00 &   4.407E+01 1.85E+02 6.20E+00 G  
 
PA-234   N   1.2792E+00                                      1.63E+12             
                           131.29 1.615E+00 *(  8.157E+00 1.51E+02 1.80E+01 G  
                           946.02 4.217E-01 %   1.154E+01 1.13E+03 1.34E+01 G  
                           569.47-5.337E-01 -   1.750E+01 9.29E+02 8.20E+00 G  
                           883.24 6.493E-01 ?(  1.848E+01 7.99E+02 9.60E+00 G  
                           880.53 2.961E-01 &   3.216E+01 3.05E+03 6.00E+00 GA 
 
PA-234M  N   1.0705E+02                                      1.63E+12             
                          1001.00 6.442E+01 &(P 2.300E+02 1.05E+02 8.37E-01 G  
                           766.41 2.284E+02 ?(  7.176E+02 9.34E+01 2.94E-01 G  
 
AM-241   T  -1.4695E+00                                      1.58E+05             
                            59.54-1.470E+00 &(  4.619E+00 1.12E+02 3.59E+01 G  
 
Ir-192   F  -5.0031E-01                                      7.40E+01             
                           316.49-5.003E-01 &(  1.703E+00 1.02E+02 8.70E+01 G  
                           468.06-4.134E-02 %   3.312E+00 2.31E+03 5.18E+01 G  
                           308.44 0.000E+00 +   8.648E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F  -2.4205E-01                                      1.30E+01             
                           818.50-6.829E-01 ?(  2.286E+00 9.93E+01 1.00E+02 G  
                          1048.07 5.376E-01 &   1.594E+00 8.69E+01 8.00E+01 G  
                           340.57 6.979E-01 ?(  4.133E+00 1.76E+02 4.69E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:37 PMPage 15
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191275.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Np-239   T  -7.0611E-01                                      2.36E+00             
                           103.70-1.297E+00 +   4.927E+00 1.14E+02 2.40E+01 X  
                           106.13-7.061E-01 ?(  5.175E+00 2.18E+02 2.27E+01 G  
                            99.50-2.158E+00 +   6.481E+00 1.07E+02 1.50E+01 X  
 
Nd-147       2.4561E+00                                      1.11E+01             
                           531.00 2.456E+00  (  7.933E+00 1.27E+02 1.30E+01 G  
                            91.10-1.372E+00 -   7.455E+00 1.63E+02 2.83E+01 G  
 
Kr-85    I   1.1712E+02                                      3.92E+03             
                           513.98 1.171E+02 ?(  4.527E+02 1.15E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:37 PMPage 16
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191275.An1            
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       216.        -8.    -0.004   311.25  -2.278E+00   
 AM-241      59.54       363.       -29.    -0.016   111.73  -1.470E+00   
 BA-133      80.99       297.        14.     0.008   209.46   5.667E-01  P
 Nd-147      91.10      1162.       -30.    -0.017   163.18  -1.372E+00   
 Np-239      99.50       250.       -25.    -0.014   106.51  -2.158E+00   
 Gd-153     103.20       395.        14.     0.008   205.00   8.026E-01   
 Np-239     103.70       380.       -25.    -0.014   113.76  -1.297E+00   
 Np-239     106.13       377.       -13.    -0.007   217.75  -7.061E-01   
 CO-57      122.06       280.        -3.    -0.002   791.39  -4.447E-02   
 PA-234     131.29       567.        23.     0.013   151.09   1.615E+00   
 Tc-99m     140.51       438.       -24.    -0.013   123.82  -3.702E-01   
 Ba-140     162.66       406.        -3.    -0.002   951.61  -6.955E-01   
 CE-139     165.85       398.       -25.    -0.014   113.09  -4.550E-01   
 Cf-251     176.60       173.         6.     0.003   415.57   5.016E-01   
 TH-229     193.51       133.        14.     0.008   152.77   5.012E+00   
 TH-229     210.85       243.       -27.    -0.015   103.71  -1.570E+01   
 Cf-251     227.00       187.       -24.    -0.013   102.20  -7.027E+00   
 TH-227     235.97       940.        19.     0.010   235.16   2.830E+00   
 TH-227     256.24       135.       -19.    -0.010   141.37  -5.358E+00  P
 Cd-113m    263.70       191.       -21.    -0.011    97.87  -6.997E+03   
 BI-210M    265.83       195.       -19.    -0.011   103.69  -8.032E-01   
 Hg-203     279.20       149.        -7.    -0.004   238.54  -1.927E-01   
 TL-210     296.00       730.       -19.    -0.011   198.40  -5.496E-01   
 PA-233     300.18       641.       -19.    -0.011   185.30  -7.109E+00   
 PA-233     312.01       620.         0.     0.000   710.39  -2.060E-02  P
 Ir-192     316.49       166.       -18.    -0.010   101.57  -5.003E-01   
 CR-51      320.08       166.        14.     0.008   128.91   3.462E+00   
 La-140     328.76        77.        24.     0.013    70.79   2.898E+00   
 Cs-136     340.57       258.        13.     0.007   175.63   6.979E-01   
 BA-133     356.00       520.        14.     0.008   231.90   5.836E-01   
 I-131      364.48        66.        -2.    -0.001   763.22  -6.450E-02   
 BA-133     383.84       169.       -16.    -0.009   169.12  -4.931E+00  P
 SN-113     391.69       183.       -17.    -0.010   158.56  -7.467E-01  P
 AG-108M    433.94        48.         7.     0.004   179.96   2.450E-01   
 PM-146     453.88        44.        10.     0.006   133.67   4.818E-01   
 SB-125     463.37       118.        -7.    -0.004   393.18  -2.104E+00  P
 BE-7       477.60        64.        12.     0.007    96.92   3.801E+00   
 HF-181     482.00        61.        11.     0.006   106.41   4.429E-01   
 La-140     487.02        52.        -4.    -0.002   664.62  -2.981E-01  P
 RU-103     497.05        36.        12.     0.007   101.89   4.465E-01  P
 RH-106     511.86        82.        51.     0.028    29.07   8.706E+00  P
 Kr-85      513.98       132.        15.     0.008   114.70   1.171E+02   
 Nd-147     531.00        32.         9.     0.005   127.50   2.456E+00   
 Ba-140     537.26        36.        -4.    -0.002   297.91  -5.873E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:37 PMPage 17
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191275.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134     563.24        16.        17.     0.009    52.06   7.570E+00   
 CS-134     569.32        52.        -4.    -0.002   259.81  -9.754E-01   
 PA-234     569.47        58.        -1.    -0.001   929.12  -5.337E-01   
 BI-207     569.70        53.         9.     0.005   112.96   3.647E-01   
 SB-125     600.50       473.       -15.    -0.009   112.58  -3.361E+00  P
 SB-124     602.73       456.       -15.    -0.008   204.58  -5.945E-01   
 CS-134     604.71       441.       -15.    -0.008   200.99  -6.008E-01   
 PM-144     618.06       141.        14.     0.008   123.90   5.611E-01   
 RH-106     621.92        84.       -14.    -0.008    93.86  -5.828E+00   
 SB-125     635.89        26.         2.     0.001   311.06   8.540E-01  P
 I-131      636.97        33.        -5.    -0.003   144.52  -2.916E+00  P
 AG-110M    657.76        87.       -14.    -0.008   100.06  -6.080E-01   
 CS-137     661.66       112.        -6.    -0.004   239.29  -3.144E-01   
 PM-144     696.54        69.       -12.    -0.007   140.72  -5.493E-01   
 NB-94      702.63        52.        -7.    -0.004   213.65  -3.175E-01   
 SB-124     722.79       121.       -15.    -0.009   104.56  -6.451E+00   
 AG-108M    722.94       106.       -15.    -0.009    98.12  -7.680E-01   
 EU-154     723.36        90.        -5.    -0.003   250.08  -1.227E+00   
 PM-146     735.72        35.         8.     0.005   151.55   1.672E+00  P
 PM-146     747.16        56.       -18.    -0.010    89.42  -2.438E+00   
 ZR-95      756.73        17.         8.     0.004   117.98   6.564E-01  P
 AG-110M    763.94        50.       -10.    -0.006    99.66  -2.239E+00   
 NB-95      765.79       110.       -21.    -0.012    73.29  -1.008E+00   
 PA-234M    766.41        80.        14.     0.008    93.38   2.284E+02   
 CS-134     795.87        58.        11.     0.006   105.79   6.124E-01   
 CS-134     801.95        62.         8.     0.005   137.70   4.738E+00   
 CO-58      810.77        48.        11.     0.006    91.14   5.678E-01  P
 La-140     815.77        59.         4.     0.002   275.48   8.630E-01  P
 Cs-136     818.50        84.       -14.    -0.008    99.30  -6.829E-01   
 MN-54      834.85        47.       -13.    -0.007    86.17  -6.561E-01  P
 Co-56      846.77        37.        -6.    -0.004   208.48  -3.272E-01   
 NB-94      871.10        23.         1.     0.001   512.35   7.052E-02   
 EU-154     873.23        43.       -14.    -0.008    89.80  -6.110E+00  P
 PA-234     883.24        43.         1.     0.001   798.72   6.493E-01   
 Y-88       898.04        37.       -15.    -0.008    83.43  -8.819E-01  P
 AG-110M    937.49        28.        -7.    -0.004   164.75  -1.143E+00   
 EU-154     996.33        30.        10.     0.005    86.08   5.434E+00   
 PA-234M   1001.00        41.         9.     0.005   104.75   6.442E+01  P
 EU-154    1004.77        62.        -3.    -0.001   436.87  -8.457E-01   
 Co-56     1037.84        15.         6.     0.003   147.67   2.588E+00   
 Cs-136    1048.07        15.         7.     0.004    86.90   5.376E-01   
 RH-106    1050.36        40.        -8.    -0.005   110.05  -3.353E+01   
 Ga-68     1077.40        25.         2.     0.001   554.15   4.438E+00   
 FE-59     1099.25        21.         8.     0.005   122.93   9.486E-01  P
 Sc-46     1120.55        54.        13.     0.007    82.24   8.672E-01   
 Ta-182    1121.30        58.        12.     0.007    94.91   2.224E+00   
 CO-60     1173.24        21.         2.     0.001   426.01   1.587E-01  P
 Ta-182    1189.05        15.        11.     0.006    85.57   4.482E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:37 PMPage 18
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191275.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ta-182    1221.41        37.        -9.    -0.005   152.36  -2.408E+00   
 Co-56     1238.28        33.        15.     0.008    92.65   1.551E+00  P
 NA-22     1274.53        48.       -19.    -0.011    56.16  -1.379E+00   
 EU-154    1274.54        67.        -6.    -0.003   200.71  -1.209E+00   
 FE-59     1291.60        11.        16.     0.009    51.75   2.758E+00   
 TL-210    1313.00        16.         6.     0.003   156.94   2.113E+00   
 CO-60     1332.50        11.         9.     0.005    87.92   6.836E-01  P
 AG-110M   1384.30         5.         7.     0.004    88.15   2.109E+00   
 La-140    1596.21        17.        -3.    -0.002   509.21  -3.074E-01  P
 SB-124    1690.98         0.        10.     0.006    31.62   1.909E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    3.8013E+00    3.8013E+00    9.692E+01%                1.24E+01
 NA-22  #A   -1.3790E+00   -1.3790E+00    5.616E+01%                2.53E+00
 K-40         2.1817E+02    2.1817E+02    5.950E+00%                7.92E+00
 Sc-46  #A    4.1122E-01    4.1122E-01    8.224E+01%                1.82E+00
 CR-51  #A    3.4619E+00    3.4620E+00    1.289E+02%                1.50E+01
 MN-54  #A   -6.5610E-01   -6.5610E-01    8.617E+01%                1.77E+00
 FE-59  #A    1.7325E+00    1.7325E+00    5.175E+01%                2.70E+00
 Co-56  #A    5.9034E-01    5.9034E-01    9.059E+01%                1.61E+00
 CO-57  #A   -4.4469E-02   -4.4469E-02    7.914E+02%                1.20E+00
 CO-58  #A    5.6782E-01    5.6782E-01    9.114E+01%                1.75E+00
 CO-60  #A    6.8358E-01    6.8358E-01    8.792E+01%                1.35E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                6.42E+00
 NB-94  #A   -3.1747E-01   -3.1747E-01    2.136E+02%                1.65E+00
 ZR-95  #A    6.5640E-01    6.5640E-01    1.180E+02%                1.92E+00
 NB-95  #A   -1.0084E+00   -1.0084E+00    7.329E+01%                2.46E+00
 RU-103 #A    4.4652E-01    4.4652E-01    1.019E+02%                1.14E+00
 RH-106 #A   -5.8285E+00   -5.8285E+00    9.386E+01%                1.84E+01
 AG-108M#A    2.4498E-01    2.4498E-01    1.800E+02%                1.17E+00
 AG-110M#A    5.2836E-01    5.2836E-01    8.815E+01%                2.47E+00
 SN-113 #A   -7.4674E-01   -7.4674E-01    1.586E+02%                2.86E+00
 SB-124 #A    2.2455E-01    2.2455E-01    3.162E+01%                4.08E+00
 SB-125 #A    1.3452E-01    1.3452E-01    3.111E+02%                3.99E+00
 I-131  #A   -6.4498E-02   -6.4500E-02    7.632E+02%                1.31E+00
 Gd-153 #A    3.5836E-01    3.5836E-01    2.050E+02%                3.39E+00
 Ga-68  #A    4.4227E+00    4.4378E+00    5.542E+02%                5.77E+01
 Tc-99m #A   -3.6996E-01   -3.7019E-01    1.238E+02%                1.53E+00
 BA-133 #A    5.8359E-01    5.8359E-01    2.319E+02%                4.54E+00
 CS-134 #A    1.5283E+00    1.5283E+00    5.206E+01%                2.20E+00
 CS-137 #A   -3.1444E-01   -3.1444E-01    2.393E+02%                2.58E+00
 CE-139 #A   -4.5505E-01   -4.5505E-01    1.131E+02%                1.72E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:37 PMPage 19
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191275.An1            
                                                                                 
 Ba-140 #A   -5.8728E-01   -5.8729E-01    2.979E+02%                4.50E+00
 La-140 #A    3.5692E-01    3.5692E-01    7.079E+01%                2.02E+00
 CE-141 #A   -5.1026E-02   -5.1026E-02    1.182E+03%                2.83E+00
 CE-144 #A    2.3425E+00    2.3425E+00    1.703E+02%                1.33E+01
 PM-144 #A    6.2088E-03    6.2088E-03    9.375E+01%                1.85E+00
 EU-152 #C    3.7920E+00    3.7920E+00    3.115E+01%                3.61E+00
 EU-154 #A    1.1209E+00    1.1209E+00    8.608E+01%                2.53E+00
 EU-155 #A    1.9200E+00    1.9200E+00    6.686E+01%                3.40E+00
 HF-181 #A    4.4288E-01    4.4289E-01    1.064E+02%                1.60E+00
 Ta-182 #A    2.9400E+00    2.9400E+00    6.389E+01%                7.13E+00
 Hg-203 #A   -1.9265E-01   -1.9265E-01    2.385E+02%                1.57E+00
 TL-208       6.5292E+00    6.5292E+00    1.173E+01%                1.37E+00
 PM-146 #A    7.8782E-01    7.8782E-01    1.010E+02%                1.62E+00
 Y-88   #A   -3.6212E-02   -3.6212E-02    1.766E+03%                7.26E-01
 Cd-113m#A   -6.9973E+03   -6.9973E+03    9.787E+01%                2.29E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.58E+01
 Cf-251 #A    5.0163E-01    5.0163E-01    4.156E+02%                5.67E+00
 Cf-249  A    7.6071E-01    7.6071E-01    1.027E+02%                2.65E+00
 Sn-126  A    1.8895E+00    1.8895E+00    2.905E+02%                1.85E+01
 PB-210 #A    3.2659E+01    3.2659E+01    4.098E+01%                3.46E+01
 PB-212       2.0980E+01    2.0980E+01    5.512E+00%                2.25E+00
 PB-214       2.6422E+01    2.6422E+01    6.185E+00%                2.81E+00
 BI-207 #A    1.9475E-01    1.9475E-01    1.130E+02%                2.18E+00
 BI-212       2.5453E+01    2.5453E+01    2.409E+01%                1.21E+01
 U-235   A    2.8925E+00    2.8925E+00    9.550E+01%                1.20E+01
 BI-214       2.2769E+01    2.2769E+01    7.344E+00%                2.33E+00
 BI-210M#A   -8.0316E-01   -8.0316E-01    1.037E+02%                2.79E+00
 AC-228       2.6841E+01    2.6841E+01    8.095E+00%                2.31E+00
 TH-227 #A   -5.3579E+00   -5.3579E+00    1.414E+02%                1.62E+01
 TH-229 #A    5.0119E+00    5.0119E+00    1.528E+02%                2.07E+01
 TH-234       2.5672E+01    2.5672E+01    2.352E+01%                1.85E+01
 PA-231 #A    9.1929E+00    9.1929E+00    3.016E+02%                9.31E+01
 PA-233 #A   -2.0602E-02   -2.0602E-02    7.104E+02%                7.70E+00
 PA-234 #A    1.2792E+00    1.2792E+00    1.511E+02%                8.16E+00
 PA-234M#A    1.0705E+02    1.0705E+02    7.016E+01%                2.30E+02
 AM-241 #A   -1.4695E+00   -1.4695E+00    1.117E+02%                4.62E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.67E+01
 Ir-192 #A   -5.0031E-01   -5.0031E-01    1.016E+02%                1.70E+00
 Cs-136 #A   -2.4205E-01   -2.4205E-01    9.930E+01%                2.29E+00
 Np-239 #A   -7.0606E-01   -7.0611E-01    2.178E+02%                5.17E+00
 Nd-147 #A    2.4561E+00    2.4561E+00    1.275E+02%                7.93E+00
 TL-210 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.06E+00
 Kr-85  #A    1.1712E+02    1.1712E+02    1.147E+02%                4.53E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:29:37 PMPage 20
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191275.An1            
                                                                                 
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.5 keV)     4.074E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.5 keV) 4.0741299E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 17_Gamma_20191206
-----------------------------------------------------------------------------                      
   Sample Description: 430296_Gamma_160-34284-A-2-B 
             Detector: Detector #17       
             Batch ID: 430296                 
    Work Order Number: Gamma   
           Lot Number: 160-34284-A-2-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 22:25        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 22:25:45     Real Time: 1808   sec
        Analysis Time: 6/20/2019 22:56        Dead Time: 0.44   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 17_Soil_TunaCan.Clb
  Efficiency Cal Desc: 17_TunaCan_90099_032612
  Efficiency Cal Date: 4/12/2012 09:28
      Energy Cal Date: 2/29/2012 10:33                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 17_2019-06-08_1456.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       2.922E-01         1305.6     3.815E+00    3.815E+00    1.331E+01
NA-22      5.066E-01           86.6     4.387E-01    4.394E-01    1.491E+00
K-40       2.072E+02            5.8     1.207E+01    1.606E+01    1.147E+01
Sc-46      4.630E-01           96.4     4.462E-01    4.468E-01    1.449E+00
CR-51     -3.899E+00          106.7     4.160E+00    4.165E+00    1.397E+01
MN-54      1.142E-01          557.1     6.359E-01    6.360E-01    1.516E+00
FE-59     -1.337E+00           62.0     8.294E-01    8.321E-01    3.408E+00
Co-56      1.551E+00           27.2     4.219E-01    4.294E-01    1.450E+00
CO-57     -3.244E-01         1528.1     4.958E+00    4.958E+00    1.666E+01
CO-58     -7.431E-01           94.4     7.017E-01    7.027E-01    2.155E+00
CO-60      9.077E-01           32.3     2.935E-01    2.970E-01    1.175E+00
ZN-65      1.726E-01         1071.0     1.849E+00    1.849E+00    6.381E+00
NB-94     -1.208E-01          448.5     5.420E-01    5.421E-01    1.558E+00
ZR-95      5.990E-01          151.0     9.047E-01    9.052E-01    2.217E+00
NB-95     -9.517E-01           75.3     7.170E-01    7.187E-01    2.383E+00
RU-103     3.435E-01          139.3     4.784E-01    4.787E-01    1.202E+00
RH-106     7.126E+00          100.4     7.155E+00    7.165E+00    3.907E+01
AG-108M    4.363E-01           95.0     4.144E-01    4.150E-01    1.052E+00
AG-110M   -2.732E-01           62.5     1.708E-01    1.714E-01    2.965E+00
SN-113     4.789E-01          158.3     7.584E-01    7.588E-01    2.567E+00
SB-124     5.985E-01          170.9     1.023E+00    1.024E+00    3.718E+00
SB-125     1.760E+00           79.2     1.395E+00    1.398E+00    3.746E+00
I-131     -9.777E-02          187.5     1.833E-01    1.834E-01    1.578E+00
Gd-153     2.322E-01          110.9     2.574E-01    2.578E-01    4.149E+00
Ga-68      9.863E+00          244.9     2.416E+01    2.417E+01    5.570E+01
Tc-99m    -2.750E-01          164.3     4.520E-01    4.523E-01    1.516E+00
BA-133     5.661E-01          239.7     1.357E+00    1.357E+00    4.552E+00
CS-134     8.159E-01           74.0     6.037E-01    6.052E-01    1.825E+00
CS-137    -5.724E-01          101.7     5.822E-01    5.830E-01    1.966E+00
CE-139     3.070E-02         1639.1     5.032E-01    5.032E-01    1.706E+00
Ba-140     1.967E+00           87.0     1.710E+00    1.713E+00    3.530E+00
La-140     3.091E-02          129.3     3.995E-02    3.999E-02    1.742E+00
CE-141    -1.231E-01          717.9     8.834E-01    8.834E-01    2.981E+00
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CE-144    -3.449E+00          132.7     4.578E+00    4.581E+00    1.526E+01
PM-144     3.761E-01          152.9     5.749E-01    5.753E-01    1.292E+00
EU-152     2.342E+00          128.5     3.009E+00    3.011E+00    7.270E+00
EU-154     1.435E+00           62.9     9.019E-01    9.050E-01    2.782E+00
EU-155     9.518E-01          160.0     1.523E+00    1.524E+00    6.033E+00
HF-181     8.569E-01           87.7     7.514E-01    7.526E-01    1.298E+00
Ta-182     5.247E-01           44.7     2.347E-01    2.362E-01    9.513E+00
Hg-203     2.099E-02         2284.1     4.794E-01    4.794E-01    1.647E+00
TL-208     7.273E+00            9.7     7.032E-01    7.980E-01    1.079E+00
PM-146    -2.880E-01           95.9     2.762E-01    2.766E-01    2.081E+00
Y-88      -4.947E-02           82.4     4.074E-02    4.084E-02    1.200E+00
Cd-113m   -1.051E+03          510.7     5.367E+03    5.368E+03    1.848E+04
Cd-109     1.071E+01          163.2     1.749E+01    1.750E+01    5.824E+01
Cf-251    -2.291E+00          106.1     2.430E+00    2.438E+00    6.493E+00
Cf-249     5.570E-01          120.7     6.721E-01    6.727E-01    2.363E+00
Sn-126     3.740E+00          159.0     5.947E+00    5.950E+00    1.989E+01
PB-210     2.051E+01           71.6     1.467E+01    1.472E+01    4.017E+01
PB-212     1.513E+01            7.9     1.201E+00    1.549E+00    3.046E+00
PB-214     3.090E+01            5.5     1.687E+00    2.329E+00    3.012E+00
BI-207     6.651E-01          114.2     7.596E-01    7.604E-01    1.740E+00
BI-212    -2.735E+00          269.1     7.360E+00    7.362E+00    2.540E+01
U-235      3.653E+00          104.3     3.810E+00    3.815E+00    1.219E+01
BI-214     2.522E+01            6.9     1.739E+00    2.178E+00    2.449E+00
BI-210M   -8.940E-01           95.9     8.578E-01    8.594E-01    2.865E+00
AC-228     2.307E+01            8.4     1.931E+00    2.261E+00    3.195E+00
TH-227     1.689E+00          243.6     4.115E+00    4.116E+00    1.542E+01
TH-229    -9.800E+00          108.3     1.061E+01    1.064E+01    2.654E+01
TH-234     1.380E+01           41.3     5.705E+00    5.757E+00    3.889E+01
PA-231     0.000E+00         1.#INF     6.808E+00    6.808E+00    9.624E+01
PA-233     0.000E+00         1.#INF     5.701E-01    5.701E-01    7.865E+00
PA-234     9.919E-01           78.1     7.743E-01    7.760E-01    9.139E+00
PA-234M    4.607E+01           92.1     4.243E+01    4.250E+01    2.216E+02
AM-241     1.412E+00           72.4     1.023E+00    1.025E+00    3.048E+00
Np-237     3.119E+00          158.0     4.927E+00    4.930E+00    1.641E+01
Ir-192     4.349E-01          103.0     4.477E-01    4.485E-01    1.402E+00
Cs-136     9.073E-02          242.7     2.202E-01    2.202E-01    2.471E+00
Np-239     0.000E+00         1.#INF     7.962E-01    7.962E-01    5.672E+00
Nd-147     2.520E+00          115.2     2.902E+00    2.906E+00    7.326E+00
TL-210     3.917E-01           98.7     3.866E-01    3.872E-01    1.318E+00
Kr-85      8.431E+01          183.5     1.547E+02    1.548E+02    5.233E+02
-----------------------------------------------------------------------------
Total      5.388E+02

      Analyst: conrad.reuscher
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:56:01 PMPage  1
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191206.An1            
                                                                                 
 Sample description                                             
      430296_Gamma_160-34284-A-2-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det17\17_Gamma_20191206.An1

 Acquisition information
        Start time:                 6/20/2019 10:25:45 PM
        Live time:               1800
        Real time:               1808
        Dead time:                  0.44 %
        Detector ID:                   17

 Detector system                                                
      Ge17 SN/11080671                                                
                                                                      

 Calibration
        Filename:                   17_Soil_TunaCan.Clb
      17_TunaCan_90099_032612                                         
                                                                      

        Energy Calibration                                      
             Created:               2/29/2012 10:33:23 AM
             Zero offset:           0.108 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.584E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/12/2012 9:28:42 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.91 %
             Log(Eff):             -5.264190E-01 + (-4.024164E-01*Log(E) ) + 
                                    ( -2.604461E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.00 %
             Log(Eff):             -2.343889E+01 + ( 8.582715E+00*Log(E) ) + 
                                    ( -9.075430E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.12keV )
        Stop channel:            8000 (  1999.54keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:56:01 PMPage  2
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191206.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 10:25:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       17_2019-06-08_1456.PBC
                                                 6/8/2019 2:56:54 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   32 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.2672

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.95       33.  71.55   1.46  2.100E-02    46.54   4.250    PBC<MDA PB210 
    59.89       27.  72.41   0.42  2.957E-02    59.54  35.900    PBC<MDA AM241 
    63.28       82.  41.35   2.54  3.164E-02    63.29   3.810    PBC<MDA TH234 
                                                64.28   9.700    PBC<MDA Sn126 
    64.28       21. 159.01   0.79  3.216E-02    64.28   9.700    PBC<MDA Sn126 
    77.22      247.  16.55   1.10  3.765E-02
    86.49       30. 157.95   0.81  4.026E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.331E+00 EU155 
    86.54       30. 160.03   0.81  4.027E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.331E+00 EU155 
                                                86.94   9.040  4.510E+00 Sn126 
    86.94       30. 162.08   0.81  4.036E-02    86.54  30.700    PBC<MDA EU155 
                                                86.94   9.040  4.512E+00 Sn126 
    87.57       30. 164.01   0.81  4.050E-02    87.57  37.500    PBC<MDA Sn126 
    88.04       30. 163.22   0.81  4.060E-02    88.04   3.790    PBC<MDA Cd109 
    92.61      -11. 450.60   0.82  4.144E-02    92.59   5.584    PBC<MDA TH234 
    93.37       55.  47.43   0.82  4.156E-02    93.35   5.561    PBC<MDA AC228 
   103.20       24. 118.70   0.83  4.265E-02   103.20  21.800    PBC<MDA Gd153 
   103.70       24. 118.82   0.83  4.269E-02   103.70  24.000    PBC<MDA Np239 
   105.31        7. 444.22   0.83  4.278E-02   105.31  21.200    PBC<MDA EU155 
   121.78       14. 110.01   0.85  4.277E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  2.197E-01 CO57  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:56:01 PMPage  3
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191206.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   123.10       25. 106.07   0.85  4.270E-02   123.10  40.790    PBC<MDA EU154 
   143.90       11. 255.22   0.87  4.080E-02   143.79  10.960    PBC<MDA U235  
   162.66       23. 117.78   0.88  3.813E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080    PBC<MDA U235  
   162.68       23. 118.63   0.88  3.802E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080    PBC<MDA U235  
   185.83      188.  15.39   1.42  3.545E-02   185.72  54.000  5.457E+00 U235  
   205.33       16. 136.74   0.92  3.312E-02   205.33   5.010    PBC<MDA U235  
   225.95       28.  37.54   0.65  3.103E-02
   235.97        9. 411.52   0.95  3.012E-02   235.97  12.300    PBC<MDA TH227 
   238.45      434.   8.18   1.40  2.990E-02   238.63  43.300  1.861E+01 PB212 
   241.78      100.  19.18   0.96  2.960E-02   242.00   7.430  2.534E+01 PB214 
   244.69       20. 201.67   0.96  2.938E-02   244.69   7.580    PBC<MDA EU152 
   256.24        8. 260.90   0.97  2.846E-02   256.24   7.000    PBC<MDA TH227 
   277.00       23.  50.56   0.99  2.694E-02   277.28   6.310    PBC<MDA TL208 
   284.30        4. 472.31   1.00  2.648E-02   284.30   6.140    PBC<MDA I131  
   295.20      290.   8.88   1.51  2.579E-02   295.09  19.300  3.238E+01 PB214 
                                               296.00  79.000  7.929E+00 TL210 
   299.74       18. 205.12   1.01  2.550E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.611E+01 PA231 
                                               300.18   6.200  6.394E+00 PA233 
   316.49        6. 262.47   1.03  2.456E-02   316.49  87.040    PBC<MDA Ir192 
   328.76       12. 167.93   1.04  2.391E-02   328.76  20.300    PBC<MDA La140 
   333.44        3. 656.59   1.04  2.368E-02   333.44  15.510    PBC<MDA Cf249 
   338.15       94.  18.60   1.60  2.344E-02   338.32  12.010  1.850E+01 AC228 
   344.77       19. 128.47   1.05  2.315E-02   344.29  26.500    PBC<MDA EU152 
   345.83       17. 141.71   1.05  2.308E-02   345.83  15.070    PBC<MDA HF181 
   351.90      465.   6.35   1.44  2.279E-02   351.93  37.600  3.013E+01 PB214 
   356.00       14. 239.75   1.06  2.261E-02   356.00  62.050    PBC<MDA BA133 
   383.84       15. 115.30   1.09  2.143E-02   383.84   8.940    PBC<MDA BA133 
   387.95       15. 120.67   1.09  2.127E-02   387.95  66.000    PBC<MDA Cf249 
   391.69       12. 158.34   1.09  2.112E-02   391.69  64.000    PBC<MDA SN113 
   433.94       14.  94.97   1.13  1.963E-02   433.94  90.480    PBC<MDA AG108M
   455.48       16.  37.97   0.68  1.896E-02
   463.37       14.  92.27   1.16  1.872E-02   463.37  10.470    PBC<MDA SB125 
   468.06       16. 102.96   1.16  1.859E-02   468.06  51.750    PBC<MDA Ir192 
   482.00       13. 103.32   1.18  1.820E-02   482.00  80.500    PBC<MDA HF181 
   487.02        8. 186.53   1.18  1.806E-02   487.02  45.500    PBC<MDA La140 
   497.05       10. 139.28   1.19  1.779E-02   497.05  90.900    PBC<MDA RU103 
   511.86       88.  21.47   2.45  1.742E-02   511.86  20.000  1.398E+01 RH106 
   513.98       11. 183.54   1.20  1.737E-02   513.98   0.430    PBC<MDA Kr85  
   531.00       10. 115.18   1.22  1.696E-02   531.00  13.000    PBC<MDA Nd147 
   537.26        8. 127.95   1.22  1.682E-02   537.26  24.390    PBC<MDA Ba140 
   563.24        8. 159.27   1.25  1.624E-02   563.24   8.350    PBC<MDA CS134 
   569.32       14.  73.99   1.25  1.612E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  5.788E+00 PA234 
                                               569.70  97.740  4.858E-01 BI207 
   569.47        6. 178.49   1.25  1.611E-02   569.32  15.380    PBC<MDA CS134 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:56:01 PMPage  4
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191206.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               569.47   8.200  2.621E+00 PA234 
                                               569.70  97.740  2.199E-01 BI207 
   582.96      175.   9.67   2.05  1.584E-02   583.02  84.500  7.267E+00 TL208 
   600.50       11. 273.84   1.28  1.550E-02   600.50  17.860    PBC<MDA SB125 
   602.73       11. 276.75   1.28  1.546E-02   602.73  98.260    PBC<MDA SB124 
   604.55       11. 279.66   1.28  1.542E-02   604.71  97.620    PBC<MDA CS134 
   609.36      321.   6.90   1.37  1.533E-02   609.31  46.090  2.522E+01 BI214 
   610.30       11. 281.86   1.29  1.531E-02   610.30   5.750    PBC<MDA RU103 
   614.28       11. 284.31   1.29  1.524E-02   614.28  89.850    PBC<MDA AG108M
   618.06       11. 288.27   1.30  1.517E-02   618.06  99.100    PBC<MDA PM144 
   621.92       10. 310.53   1.30  1.510E-02   621.92   9.930    PBC<MDA RH106 
   635.89       11.  79.25   1.31  1.486E-02   635.89  11.310    PBC<MDA SB125 
   636.97        4. 221.67   1.31  1.484E-02   636.97   7.170    PBC<MDA I131  
   657.76        1. 989.35   1.33  1.449E-02   657.76  94.640    PBC<MDA AG110M
   696.54        9. 152.86   1.36  1.389E-02   696.54  99.000    PBC<MDA PM144 
   722.79        6. 200.76   1.39  1.351E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  2.867E-01 AG108M
   735.72        4. 243.24   1.40  1.333E-02   735.72  22.500    PBC<MDA PM146 
   747.16        5. 229.47   1.41  1.318E-02   747.16  34.000    PBC<MDA PM146 
   756.73        8. 151.02   1.41  1.306E-02   756.73  54.460    PBC<MDA ZR95  
   766.41       17.  92.12   1.42  1.293E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294    PBC<MDA PA234M
   779.28        4. 281.48   1.43  1.278E-02   778.92  12.940    PBC<MDA EU152 
   795.26       12.  85.16   1.45  1.257E-02   795.87  85.530    PBC<MDA CS134 
   799.60        9.  98.69   1.45  1.253E-02   799.60  98.960    PBC<MDA TL210 
   834.85        2. 557.09   1.48  1.213E-02   834.85  99.980    PBC<MDA MN54  
   846.77        8. 159.45   1.49  1.200E-02   846.77  99.935    PBC<MDA Co56  
   860.87       35.  20.99   1.59  1.185E-02   860.56  12.420  1.321E+01 TL208 
   880.53        4. 156.59   1.52  1.165E-02   880.53   6.000    PBC<MDA PA234 
   883.24        7. 101.26   1.52  1.162E-02   883.24   9.600    PBC<MDA PA234 
   889.28        9.  96.37   1.53  1.156E-02   889.28  99.984    PBC<MDA Sc46  
   898.04        7. 105.52   1.53  1.148E-02   898.04  93.700    PBC<MDA Y88   
   911.24      129.  10.36   2.61  1.135E-02   911.07  29.000  2.175E+01 AC228 
   946.02        6. 196.21   1.57  1.103E-02   946.02  13.400    PBC<MDA PA234 
   964.11        3. 508.05   1.59  1.088E-02   964.11  14.605    PBC<MDA EU152 
   968.98       86.  13.14   2.18  1.083E-02   968.97  17.460  2.528E+01 AC228 
   995.57       10.  92.72   1.62  1.061E-02   996.33  10.600    PBC<MDA EU154 
  1004.65        8. 104.31   1.62  1.054E-02  1004.77  18.010    PBC<MDA EU154 
  1048.07        3. 242.67   1.66  1.021E-02  1048.07  80.000    PBC<MDA Cs136 
  1050.36        8. 100.41   1.66  1.019E-02  1050.36   1.560    PBC<MDA RH106 
  1063.66        9. 114.22   1.67  1.009E-02  1063.66  74.500    PBC<MDA BI207 
  1077.40        5. 244.95   1.68  9.992E-03  1077.40   3.300    PBC<MDA Ga68  
  1111.70       10. 155.48   1.71  9.752E-03  1112.07  13.644    PBC<MDA EU152 
  1120.46       87.  13.43   2.42  9.697E-03  1120.29  15.100  3.318E+01 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  1.436E+01 Ta182 
  1120.55        8. 181.69   1.72  9.696E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  4.841E-01 Sc46  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:56:01 PMPage  5
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191206.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                              1121.30  34.900  1.387E+00 Ta182 
  1173.24       27.  32.34   1.76  9.359E-03  1173.24  99.900  1.598E+00 CO60  
  1189.05        2. 554.15   1.77  9.263E-03  1189.05  16.200    PBC<MDA Ta182 
  1221.41       20.  44.73   1.80  9.073E-03  1221.41  27.000  4.430E+00 Ta182 
  1238.28       35.  27.20   1.81  8.977E-03  1238.28  66.070  3.313E+00 Co56  
  1274.53        8.  86.60   1.84  8.779E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  1.439E+00 EU154 
  1274.80        4. 180.28   1.84  8.779E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  7.193E-01 EU154 
  1313.00        3. 308.52   1.87  8.579E-03  1313.00  21.000    PBC<MDA TL210 
  1332.50        3. 229.35   1.89  8.481E-03  1332.50  99.980    PBC<MDA CO60  
  1384.30        7.  87.36   1.93  8.233E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00        9. 125.81   1.94  8.125E-03  1408.00  21.005    PBC<MDA EU152 
  1460.61      314.   5.83   1.83  7.894E-03  1460.83  10.670  2.072E+02 K40   
  1764.51       56.  15.87   2.21  6.804E-03  1764.49  15.400  2.960E+01 BI214 
  1771.35        4. 325.37   2.22  6.783E-03  1771.35  15.480    PBC<MDA Co56  

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   308.30    77.20       430.       247. 6.568E+03   16.55   1.103  -      s 
   902.96   225.95        33.        28. 9.024E+02   37.54   0.648  -      s 
  1820.85   455.48        10.        16. 8.705E+02   37.97   0.678  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    187.28    46.95       176.        33.     0.018    71.55   1.460s
 TH-227    200.03    50.14       216.        -4.    -0.002   620.48   0.778s
 AM-241    239.00    59.89       142.        27.     0.015    72.41   0.417s
 TH-234    252.54    63.28       315.        82.     0.046    41.35   2.544s
 Sn-126    256.56    64.28       547.        21.     0.012   159.01   0.792 
 BA-133    323.36    80.99       358.       -29.    -0.016   142.38   0.807s
 Np-237    345.35    86.49      1079.        30.     0.016   157.95   0.813s
 EU-155    345.56    86.54      1109.        30.     0.016   160.03   0.813s
 Sn-126    347.15    86.94      1138.        30.     0.016   162.08   0.813 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:56:01 PMPage  6
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191206.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Sn-126    349.67    87.57      1168.        30.     0.016   164.01   0.814 
 Cd-109    351.55    88.04      1158.        30.     0.016   163.22   0.814s
 Nd-147    363.79    91.10      1223.       -29.    -0.016   169.04   0.817s
 TH-234    369.74    92.59      1169.       -11.    -0.006   450.60   0.818s
 AC-228    372.78    93.35       307.        55.     0.030    47.43   0.819D
 Gd-153    389.37    97.50       387.       -15.    -0.008   187.26   0.823s
 Np-239    397.37    99.50       449.       -28.    -0.015   110.08   0.825s
 Gd-153    412.16   103.20       408.        24.     0.014   118.70   0.828s
 Np-239    414.16   103.70       398.        24.     0.013   118.82   0.829s
 EU-155    420.61   105.31       422.         7.     0.004   444.22   0.830s
 Np-239    423.88   106.13       429.         0.     0.000  1000.00   0.831s
 EU-152    486.45   121.78       271.        14.     0.008   110.01   0.846D
 EU-154    491.73   123.10       329.        25.     0.014   106.07   0.847s
 PA-234    524.49   131.29       686.       -29.    -0.016   129.96   0.855s
 HF-181    531.41   133.02       690.       -29.    -0.016   130.16   0.856s
 CE-144    533.46   133.54       719.       -29.    -0.016   132.72   0.857s
 HF-181    544.50   136.30       744.       -30.    -0.016   131.77   0.859s
 Tc-99m    561.34   140.51       413.       -18.    -0.010   164.35   0.863 
 U-235     574.43   143.79       419.        11.     0.006   255.22   0.866s
 CE-141    581.05   145.44       482.        -4.    -0.002   717.86   0.868s
 Ba-140    649.90   162.66       368.        23.     0.013   117.78   0.884 
 U-235     652.78   163.38       371.        23.     0.013   118.63   0.885 
 Cf-251    705.64   176.60       227.       -26.    -0.014   106.07   0.897s
 U-235     742.55   185.83       166.       188.     0.104    15.39   1.417s
 TH-229    773.25   193.51       224.       -27.    -0.015   108.27   0.913 
 U-235     820.52   205.33       152.        16.     0.009   136.74   0.924 
 TH-229    842.58   210.85       261.       -30.    -0.016    75.19   0.929s
 TH-227    943.03   235.97       752.         9.     0.005   411.52   0.952s
 PB-212    953.67   238.63       215.       352.     0.196     7.94   0.954D
 PB-214    967.13   242.00       135.       100.     0.056    19.18   0.957D
 EU-152    977.91   244.69       805.        20.     0.011   201.67   0.960 
 TH-227   1024.08   256.24       127.         8.     0.004   260.90   0.971s
 Cd-113m  1053.91   263.70       129.        -3.    -0.002   510.66   0.978s
 BI-210M  1062.44   265.83       218.       -22.    -0.012    95.95   0.979s
 TL-208   1108.23   277.28        53.        23.     0.013    50.56   0.990D
 I-131    1136.28   284.30       115.         4.     0.002   472.31   0.996s
 PB-214   1179.87   295.20        86.       290.     0.161     8.88   1.511s
 TL-210   1183.07   296.00       742.       -18.    -0.010   213.14   1.007s
 PB-212   1199.19   300.03       687.        18.     0.010   205.12   1.011 
 PA-231   1199.35   300.07       705.         0.     0.000  1000.00   1.011 
 PA-233   1199.79   300.18       705.         0.     0.000  1000.00   1.011 
 PA-231   1209.66   302.65       705.         0.     0.000  1000.00   1.013s
 BA-133   1210.47   302.85       705.         0.     0.000  1000.00   1.013s
 Ba-140   1218.46   304.85       705.         0.     0.000  1000.00   1.015s
 BI-210M  1218.64   304.90       705.         0.     0.000  1000.00   1.015s
 Ir-192   1232.82   308.44       705.         0.     0.000  1000.00   1.019s
 PA-233   1247.10   312.01       705.         0.     0.000  1000.00   1.022s
 Ir-192   1265.01   316.49       121.         6.     0.003   262.47   1.026s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:56:01 PMPage  7
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191206.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CR-51    1279.38   320.08       156.       -17.    -0.009   106.70   1.029s
 La-140   1314.07   328.76       106.        12.     0.006   167.93   1.037s
 Cf-249   1332.79   333.44       110.         3.     0.002   656.59   1.041s
 AC-228   1351.62   338.15        64.        94.     0.052    18.60   1.596s
 Cs-136   1361.30   340.57       325.       -20.    -0.011   132.02   1.048s
 EU-152   1376.16   344.29       277.        19.     0.010   128.47   1.051 
 HF-181   1382.33   345.83       287.        17.     0.010   141.71   1.053s
 PB-214   1406.59   351.90        88.       465.     0.258     6.35   1.444s
 BA-133   1423.00   356.00       580.        14.     0.008   239.75   1.062s
 I-131    1456.93   364.48       110.       -14.    -0.008   210.33   1.070s
 BA-133   1534.34   383.84       135.        15.     0.008   115.30   1.087s
 Cf-249   1550.77   387.95       150.        15.     0.008   120.67   1.091s
 SN-113   1565.73   391.69       164.        12.     0.006   158.34   1.094s
 AG-108M  1734.69   433.94        44.        14.     0.008    94.97   1.132s
 PM-146   1814.44   453.88        87.       -14.    -0.008    95.91   1.150s
 SB-125   1852.38   463.37        78.        14.     0.008    92.27   1.158 
 Ir-192   1871.15   468.06       122.        16.     0.009   102.96   1.163 
 HF-181   1926.89   482.00        46.        13.     0.007   103.32   1.175s
 La-140   1946.98   487.02        56.         8.     0.004   186.53   1.180s
 RU-103   1987.11   497.05        48.        10.     0.006   139.28   1.188s
 RH-106   2046.35   511.86       133.        88.     0.049    21.47   2.452s
 Kr-85    2054.81   513.98       211.        11.     0.006   183.54   1.203s
 Nd-147   2122.88   531.00        32.        10.     0.006   115.18   1.219s
 Ba-140   2147.92   537.26        25.         8.     0.004   127.95   1.224s
 CS-134   2251.82   563.24        41.         8.     0.004   159.27   1.247 
 CS-134   2276.15   569.32        45.        14.     0.008    73.99   1.252 
 PA-234   2276.75   569.47        59.         6.     0.003   178.49   1.253s
 BI-207   2277.67   569.70        68.        -3.    -0.001   440.53   1.253s
 TL-208   2330.71   582.96        25.       175.     0.097     9.67   2.054s
 SB-125   2400.86   600.50       440.        11.     0.006   273.84   1.280s
 SB-124   2409.78   602.73       451.        11.     0.006   276.75   1.282s
 CS-134   2417.70   604.71       462.        11.     0.006   279.66   1.284 
 BI-214   2436.28   609.36        37.       321.     0.178     6.90   1.375s
 RU-103   2440.05   610.30       473.        11.     0.006   281.86   1.288s
 AG-108M  2455.98   614.28       484.        11.     0.006   284.31   1.292s
 PM-144   2471.11   618.06       495.        11.     0.006   288.27   1.295s
 RH-106   2486.52   621.92       486.        10.     0.006   310.53   1.299s
 SB-125   2542.41   635.89        35.        11.     0.006    79.25   1.311s
 I-131    2546.75   636.97        48.         4.     0.002   221.67   1.312s
 AG-110M  2629.90   657.76        62.         1.     0.001   989.35   1.330s
 CS-137   2645.49   661.66        77.       -13.    -0.007   101.72   1.333 
 PM-144   2785.03   696.54        39.         9.     0.005   152.86   1.363s
 NB-94    2809.38   702.63        57.        -3.    -0.002   448.54   1.368 
 SB-124   2890.01   722.79        78.         6.     0.004   200.76   1.386s
 AG-108M  2890.61   722.94        84.         0.     0.000  1000.00   1.386s
 ZR-95    2895.66   724.20        84.         0.     0.000  1000.00   1.387s
 BI-212   2907.54   727.17        88.        -5.    -0.003   269.07   1.390s
 PM-146   2941.74   735.72        22.         4.     0.002   243.24   1.397s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:56:01 PMPage  8
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191206.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PM-146   2987.51   747.16        35.         5.     0.003   229.47   1.407 
 ZR-95    3025.79   756.73        30.         8.     0.004   151.02   1.415s
 AG-110M  3054.64   763.94        58.       -18.    -0.010    65.17   1.421 
 NB-95    3062.03   765.79       128.       -22.    -0.012    75.34   1.423s
 PA-234M  3064.52   766.41       112.        17.     0.009    92.12   1.423s
 EU-152   3114.56   778.92        35.         4.     0.002   281.48   1.434s
 BI-212   3140.56   785.42        61.       -19.    -0.010    88.26   1.440s
 CS-134   3182.36   795.87        49.        12.     0.007    85.16   1.448s
 TL-210   3197.29   799.60        33.         9.     0.005    98.69   1.451s
 CS-134   3206.69   801.95        98.       -10.    -0.005   149.44   1.454 
 CO-58    3241.99   810.78        94.       -16.    -0.009    94.42   1.461s
 La-140   3261.97   815.77       109.       -10.    -0.006   147.37   1.465s
 Cs-136   3272.90   818.50       125.         0.     0.000  1000.00   1.467s
 MN-54    3338.30   834.85        43.         2.     0.001   557.09   1.481s
 Co-56    3385.99   846.77        38.         8.     0.005   159.45   1.491s
 TL-208   3442.40   860.87         4.        35.     0.019    20.99   1.587 
 NB-94    3483.32   871.10        30.        -6.    -0.003   117.37   1.512s
 EU-154   3491.85   873.23        74.       -17.    -0.010    73.69   1.514s
 PA-234   3521.06   880.53        21.         4.     0.002   156.59   1.520s
 PA-234   3531.90   883.24        25.         7.     0.004   101.26   1.522s
 AG-110M  3537.67   884.68        82.       -15.    -0.008    89.53   1.523s
 Sc-46    3556.06   889.28        35.         9.     0.005    96.37   1.527s
 Y-88     3591.11   898.04        10.         7.     0.004   105.52   1.534s
 AC-228   3643.91   911.24        12.       129.     0.072    10.36   2.613s
 AG-110M  3748.95   937.49        65.       -20.    -0.011    86.95   1.567s
 PA-234   3783.07   946.02        28.         6.     0.003   196.21   1.574s
 EU-152   3855.45   964.11       128.         3.     0.002   508.05   1.589 
 AC-228   3874.93   968.98         9.        86.     0.048    13.14   2.177s
 EU-154   3984.36   996.33        35.        10.     0.005    92.72   1.616s
 PA-234M  4003.04  1001.00        49.        -4.    -0.002   302.11   1.620s
 EU-154   4018.15  1004.77        31.         8.     0.004   104.31   1.623s
 Co-56    4150.45  1037.84        25.        -2.    -0.001   477.77   1.650s
 Cs-136   4191.39  1048.07        25.         3.     0.002   242.67   1.658s
 RH-106   4200.55  1050.36        30.         8.     0.005   100.41   1.661s
 BI-207   4253.77  1063.66        20.         9.     0.005   114.22   1.671 
 Ga-68    4308.74  1077.40        30.         5.     0.003   244.95   1.683s
 FE-59    4396.18  1099.25        45.       -13.    -0.007    62.02   1.700 
 EU-152   4447.49  1112.07       123.        10.     0.006   155.48   1.711s
 BI-214   4481.03  1120.46        12.        87.     0.049    13.43   2.417s
 Sc-46    4481.41  1120.55       114.         8.     0.005   181.69   1.717s
 Ta-182   4484.41  1121.30       140.       -16.    -0.009   108.92   1.718 
 CO-60    4692.24  1173.24        10.        27.     0.015    32.34   1.760s
 Ta-182   4755.52  1189.05        25.         2.     0.001   554.15   1.772 
 Ta-182   4885.02  1221.41        11.        20.     0.011    44.73   1.798 
 Co-56    4952.53  1238.28        12.        35.     0.020    27.20   1.812s
 NA-22    5097.60  1274.53        20.         8.     0.004    86.60   1.840s
 EU-154   5097.64  1274.54        24.         4.     0.002   180.28   1.840s
 FE-59    5165.90  1291.60        27.        -4.    -0.002   324.36   1.854s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:56:01 PMPage  9
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191206.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-210   5251.56  1313.00        16.         3.     0.002   308.52   1.870s
 CO-60    5329.61  1332.50        11.         3.     0.002   229.35   1.886s
 AG-110M  5536.92  1384.30         5.         7.     0.004    87.36   1.926s
 EU-152   5631.79  1408.00        21.         9.     0.005   125.81   1.944 
 K-40     5842.36  1460.61        10.       314.     0.174     5.83   1.832 
 La-140   6385.15  1596.21        17.        -6.    -0.003   295.59   2.087s
 SB-124   6764.55  1690.98         0.         0.     0.000  1000.00   2.157s
 BI-214   7058.84  1764.49        11.        56.     0.031    15.87   2.211 
 Co-56    7086.31  1771.35        69.         4.     0.002   325.37   2.216s
 Y-88     7345.39  1836.06         6.        -5.    -0.003   126.49   2.262s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   2.9224E-01                                      5.31E+01             
                           477.60 2.922E-01 %(P 1.331E+01 1.31E+03 1.05E+01 G  
 
NA-22    C   5.0658E-01                                      9.50E+02             
                          1274.53 5.066E-01 ?(  1.491E+00 8.66E+01 9.99E+01 G  
 
K-40     N   2.0715E+02                                      4.66E+11             
                          1460.83 2.072E+02  (P 1.147E+01 5.83E+00 1.07E+01 G  
 
Sc-46    F   4.6300E-01                                      8.38E+01             
                           889.28 4.419E-01 ?(  1.449E+00 9.64E+01 1.00E+02 G  
                          1120.55 4.841E-01 *(  3.001E+00 1.82E+02 1.00E+02 G  
 
CR-51    F  -3.8991E+00                                      2.77E+01             
                           320.08-3.899E+00 ?(  1.397E+01 1.07E+02 9.94E+00 G  
 
MN-54    C   1.1415E-01                                      3.12E+02             
                           834.85 1.142E-01 ?(P 1.516E+00 5.57E+02 1.00E+02 G  
 
FE-59    F  -1.3374E+00                                      4.45E+01             
                          1099.25-1.337E+00 ?(P 3.408E+00 6.20E+01 5.65E+01 G  
                          1291.60-5.427E-01 +   3.963E+00 3.24E+02 4.32E+01 G  
 
Co-56    C   1.5514E+00                                      7.73E+01             
                           846.77 3.867E-01 ?(P 1.450E+00 1.59E+02 9.99E+01 G  
                          1238.28 3.313E+00  (P 1.742E+00 2.72E+01 6.61E+01 G  
                          1037.84-9.407E-01 + P 1.003E+01 4.78E+02 1.41E+01 G  
                          1771.35 1.940E+00 ?   2.196E+01 3.25E+02 1.55E+01  A 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:56:01 PMPage 10
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191206.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-57    C  -3.2443E-01                                      2.72E+02             
                           122.06-1.387E-03 }   1.252E+00 2.65E+04 8.56E+01 G  
                           136.47-3.244E-01 &(  1.666E+01 1.53E+03 1.07E+01 G  
 
CO-58    C  -7.4314E-01                                      7.09E+01             
                           810.78-7.431E-01 &(P 2.155E+00 9.44E+01 9.95E+01 G  
 
CO-60    F   9.0768E-01                                      1.93E+03             
                          1332.50 2.184E-01 ?(  1.175E+00 2.29E+02 1.00E+02 G  
                          1173.24 1.598E+00 &(P 1.042E+00 3.23E+01 9.99E+01 G  
 
ZN-65    F   1.7265E-01                                      2.44E+02             
                          1115.55 1.726E-01 &(  6.381E+00 1.07E+03 5.06E+01 G  
 
NB-94    I  -1.2084E-01                                      7.41E+06             
                           702.63-1.208E-01  (P 1.558E+00 4.49E+02 9.79E+01 G  
                           871.10-2.977E-01 + P 1.343E+00 1.17E+02 9.99E+01 G  
 
ZR-95    I   5.9905E-01                                      6.40E+01             
                           756.73 5.990E-01 ?(  2.217E+00 1.51E+02 5.45E+01 G  
                           724.20 0.000E+00 -   4.236E+00 1.00E+03 4.42E+01 G  
 
NB-95    I  -9.5173E-01                                      6.40E+01             
                           765.79-9.517E-01 ?(  2.383E+00 7.53E+01 9.98E+01 G  
 
RU-103   I   3.4346E-01                                      3.93E+01             
                           497.05 3.435E-01 &(  1.202E+00 1.39E+02 9.09E+01 G  
                           610.30 6.921E+00 ?   6.562E+01 2.82E+02 5.75E+00 GA 
 
RH-106   I   7.1259E+00                                      3.74E+02             
                           621.92 3.739E+00 ?(  3.907E+01 3.11E+02 9.93E+00 G  
                          1050.36 2.868E+01 ?(P 9.838E+01 1.00E+02 1.56E+00 G  
                           511.86 1.398E+01 ?   9.013E+00 2.15E+01 2.00E+01 GA 
 
AG-108M  C   4.3632E-01                                      1.53E+05             
                           433.94 4.265E-01 ?(  1.052E+00 9.50E+01 9.05E+01 G  
                           722.94 0.000E+00 -   2.056E+00 1.00E+03 9.08E+01 G  
                           614.28 4.463E-01 ?(  4.267E+00 2.84E+02 8.98E+01 G  
 
AG-110M  F  -2.7317E-01                                      2.50E+02             
                           884.68-9.865E-01 ?(  2.965E+00 8.95E+01 7.27E+01 G  
                           657.76 4.578E-02 & P 1.595E+00 9.89E+02 9.46E+01 G  
                           937.49-2.968E+00 +   5.876E+00 8.69E+01 3.44E+01 G  
                          1384.30 1.861E+00 ?(  3.743E+00 8.74E+01 2.43E+01 G  
                           763.94-3.427E+00 &   7.377E+00 6.52E+01 2.23E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:56:01 PMPage 11
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191206.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SN-113   F   4.7893E-01                                      1.15E+02             
                           391.69 4.789E-01 &(P 2.567E+00 1.58E+02 6.40E+01 G  
 
SB-124   F   5.9846E-01                                      6.02E+01             
                           602.73 3.993E-01 ?(  3.718E+00 2.77E+02 9.83E+01 G  
                          1690.98 0.000E+00 -   1.218E+00 1.00E+03 4.78E+01 G  
                           722.79 2.409E+00 ?(  1.665E+01 2.01E+02 1.08E+01 G  
 
SB-125   I   1.7603E+00                                      1.01E+03             
                           427.88-5.448E-02 &(P 3.746E+00 3.21E+03 2.96E+01 G  
                           600.50 2.187E+00 ?(  2.016E+01 2.74E+02 1.79E+01 G  
                           635.89 3.747E+00 ?(  9.967E+00 7.92E+01 1.13E+01 G  
                           463.37 4.017E+00 ?(P 1.246E+01 9.23E+01 1.05E+01 G  
 
I-131    I  -9.7775E-02                                      8.02E+00             
                           364.48-4.293E-01 ?(P 1.578E+00 2.10E+02 8.17E+01 G  
                           284.30 1.455E+00 ?(P 1.799E+01 4.72E+02 6.14E+00 G  
                           636.97 2.350E+00 ?(  1.819E+01 2.22E+02 7.17E+00 G  
 
Gd-153   F   2.3224E-01                                      2.42E+02             
                            97.50-6.594E-01 ?(  4.149E+00 1.87E+02 3.00E+01 G  
                           103.20 1.459E+00 ?(  5.786E+00 1.19E+02 2.18E+01 G  
 
Ga-68    C   9.8635E+00                                      4.71E-02             
                          1077.40 9.863E+00 ?(  5.570E+01 2.45E+02 3.30E+00 G  
 
Tc-99m   I  -2.7504E-01                                      2.51E-01             
                           140.51-2.750E-01 ?(  1.516E+00 1.64E+02 8.93E+01 G  
 
BA-133   F   5.6609E-01                                      3.85E+03             
                           356.00 5.661E-01 ?(  4.552E+00 2.40E+02 6.20E+01 G  
                           302.85 0.000E+00 -   1.513E+01 1.00E+03 1.83E+01 G  
                           383.84 4.243E+00 &   1.649E+01 1.15E+02 8.94E+00 GA 
                            80.99-1.208E+00 + P 3.816E+00 1.42E+02 3.41E+01 GA 
 
CS-134   I   8.1589E-01                                      7.54E+02             
                           795.87 6.373E-01  (  1.825E+00 8.52E+01 8.55E+01 G  
                           604.71 4.034E-01  (  3.796E+00 2.80E+02 9.76E+01 G  
                           569.32 3.086E+00  (  7.613E+00 7.40E+01 1.54E+01 G  
                           801.95-4.897E+00 +   2.493E+01 1.49E+02 8.69E+00 G  
                           563.24 3.288E+00  (P 1.333E+01 1.59E+02 8.35E+00 G  
 
CS-137   I  -5.7241E-01                                      1.10E+04             
                           661.66-5.724E-01 ?(  1.966E+00 1.02E+02 8.52E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:56:01 PMPage 12
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191206.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-139   F   3.0700E-02                                      1.38E+02             
                           165.85 3.070E-02 %(  1.706E+00 1.64E+03 7.99E+01 G  
 
Ba-140   I   1.9666E+00                                      1.28E+01             
                           537.26 1.071E+00  (P 3.530E+00 1.28E+02 2.44E+01 G  
                           162.66 5.480E+00 ?(  2.157E+01 1.18E+02 6.22E+00 G  
                           304.85 0.000E+00 -   6.494E+01 1.00E+03 4.29E+00 G  
 
La-140   I   3.0910E-02                                      1.28E+01             
                          1596.21-4.899E-01 ?(P 1.742E+00 2.96E+02 9.54E+01 G  
                           487.02 5.409E-01  (  2.541E+00 1.87E+02 4.55E+01 G  
                           328.76 1.335E+00  (  5.809E+00 1.68E+02 2.03E+01 G  
                           815.77-1.986E+00 +   9.950E+00 1.47E+02 2.33E+01 G  
 
CE-141   I  -1.2306E-01                                      3.25E+01             
                           145.44-1.231E-01 ?(  2.981E+00 7.18E+02 4.82E+01 G  
 
CE-144   I  -3.4491E+00                                      2.85E+02             
                           133.54-3.449E+00 ?(  1.526E+01 1.33E+02 1.11E+01 G  
 
PM-144   C   3.7612E-01                                      3.63E+02             
                           696.54 3.468E-01 ?(P 1.292E+00 1.53E+02 9.90E+01 G  
                           618.06 4.054E-01  (P 3.929E+00 2.88E+02 9.91E+01 G  
 
EU-152   F   2.3420E+00                                      4.94E+03             
                           121.78 6.579E-01 }   3.608E+00 1.10E+02 2.86E+01 G  
                           344.29 1.687E+00 ?(  7.270E+00 1.28E+02 2.65E+01 G  
                          1112.07 4.302E+00 ?(  2.272E+01 1.55E+02 1.36E+01 G  
                           778.92 1.456E+00 ?(  1.013E+01 2.81E+02 1.29E+01 G  
                           964.11 1.107E+00  (  1.937E+01 5.08E+02 1.46E+01 G  
                           244.69 4.995E+00  (  3.366E+01 2.02E+02 7.58E+00 G  
                          1408.00 2.821E+00     7.889E+00 1.26E+02 2.10E+01 GA 
 
EU-154   I   1.4347E+00                                      3.14E+03             
                           123.10 7.855E-01 ?(  2.782E+00 1.06E+02 4.08E+01 G  
                          1274.54 7.193E-01 ?(  4.593E+00 1.80E+02 3.52E+01 G  
                           723.36 2.035E-01 %   9.190E+00 1.29E+03 2.02E+01 G  
                           873.23-6.742E+00 +   1.653E+01 7.37E+01 1.23E+01 G  
                          1004.77 2.336E+00 ?(  8.346E+00 1.04E+02 1.80E+01 G  
                           996.33 4.776E+00 ?(  1.503E+01 9.27E+01 1.06E+01 G  
 
EU-155   I   9.5176E-01                                      1.81E+03             
                           105.31 4.024E-01  (P 6.033E+00 4.44E+02 2.12E+01 G  
                            86.54 1.331E+00 &(  7.094E+00 1.60E+02 3.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:56:01 PMPage 13
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191206.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
HF-181   F   8.5688E-01                                      4.24E+01             
                           482.00 5.041E-01 ?(P 1.298E+00 1.03E+02 8.05E+01 G  
                           133.02-8.819E-01 +   3.826E+00 1.30E+02 4.33E+01 G  
                           345.83 2.741E+00 ?(  1.305E+01 1.42E+02 1.51E+01 G  
                           136.30-6.742E+00 &   2.961E+01 1.32E+02 5.85E+00 G  
 
Ta-182   F   5.2470E-01                                      1.14E+02             
                          1121.30-2.597E+00  (  9.513E+00 1.09E+02 3.49E+01 G  
                          1221.41 4.430E+00  (P 4.193E+00 4.47E+01 2.70E+01 G  
                          1189.05 7.405E-01  (  9.630E+00 5.54E+02 1.62E+01 G  
 
Hg-203   F   2.0987E-02                                      4.66E+01             
                           279.20 2.099E-02 %(  1.647E+00 2.28E+03 8.15E+01 G  
 
TL-208   N   7.2728E+00                                      6.98E+02             
                           583.02 7.267E+00 *(P 1.079E+00 9.67E+00 8.45E+01 G  
                           277.28 7.356E+00  (  1.202E+01 5.06E+01 6.31E+00 G  
                           860.56 1.321E+01 + P 4.539E+00 2.10E+01 1.24E+01 G  
 
PM-146   C  -2.8800E-01                                      2.02E+03             
                           453.88-6.447E-01 ?(  2.081E+00 9.59E+01 6.50E+01 G  
                           747.16 6.612E-01 +   3.737E+00 2.29E+02 3.40E+01 G  
                           735.72 7.424E-01 ?(P 4.549E+00 2.43E+02 2.25E+01 G  
 
Y-88     F  -4.9470E-02                                      1.07E+02             
                          1836.06-4.247E-01 ?(  1.200E+00 1.26E+02 9.92E+01 G  
                           898.04 3.478E-01 ?(P 9.067E-01 1.06E+02 9.37E+01 G  
 
Cd-113m     -1.0511E+03                                      5.33E+03             
                           263.70-1.051E+03 ?(  1.848E+04 5.11E+02 6.00E-03   K
 
Cd-109   F   1.0714E+01                                      4.53E+02             
                            88.04 1.071E+01 ?(  5.824E+01 1.63E+02 3.79E+00 G  
 
Cf-251   T  -2.2907E+00                                      3.28E+05             
                           176.60-2.291E+00 *(  6.493E+00 1.06E+02 1.70E+01 G  
                           227.00 4.752E-01 %   1.738E+01 1.06E+03 6.30E+00 GA 
 
Cf-249   T   5.5695E-01                                      1.28E+05             
                           387.95 5.812E-01 ?(  2.363E+00 1.21E+02 6.60E+01 G  
                           333.44 4.538E-01  (  7.804E+00 6.57E+02 1.55E+01 G  
 
Sn-126       3.7399E+00                                      3.65E+07             
                            87.57 1.085E+00     5.925E+00 1.64E+02 3.75E+01 GA 
                            64.28 3.740E+00  (  1.989E+01 1.59E+02 9.70E+00 G  
                            86.94 4.512E+00     2.435E+01 1.62E+02 9.04E+00 GA 

                                 (Page 15 of 22)

Page 792 of 1394



      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:56:01 PMPage 14
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191206.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-210   N   2.0507E+01                                      8.14E+03             
                            46.54 2.051E+01 *(P 4.017E+01 7.16E+01 4.25E+00 G  
 
PB-212   N   1.5131E+01                                      6.98E+02             
                           238.63 1.513E+01  (P 3.046E+00 7.94E+00 4.33E+01 G  
                           300.03 1.208E+01 -   8.292E+01 2.05E+02 3.28E+00 GA 
 
PB-214   N   3.0897E+01                                      5.84E+05             
                           351.93 3.013E+01 *(P 3.012E+00 6.35E+00 3.76E+01 G  
                           295.09 3.238E+01 *(P 5.118E+00 8.88E+00 1.93E+01 G  
                           242.00 2.534E+01 - P 1.434E+01 1.92E+01 7.43E+00 GA 
 
BI-207   C   6.6510E-01                                      1.18E+04             
                          1063.66 6.651E-01 ?(  1.740E+00 1.14E+02 7.45E+01 G  
                           569.70-9.409E-02 &   1.448E+00 4.41E+02 9.77E+01 G  
 
BI-212   N  -2.7355E+00                                      6.98E+02             
                           727.17-2.735E+00 *(  2.540E+01 2.69E+02 7.55E+00 G  
                           785.42-6.381E+01 +   1.333E+02 8.83E+01 1.28E+00 GA 
 
U-235    N   3.6530E+00                                      2.57E+11             
                           143.79 1.420E+00 ?(P 1.219E+01 2.55E+02 1.10E+01 G  
                           205.33 5.434E+00  (P 2.012E+01 1.37E+02 5.01E+00 G  
                           163.38 6.714E+00 &(P 2.661E+01 1.19E+02 5.08E+00 G  
                           185.72 5.457E+00 * P 1.821E+00 1.54E+01 5.40E+01 GA 
 
BI-214   N   2.5216E+01                                      5.84E+05             
                           609.31 2.522E+01 *(P 2.449E+00 6.90E+00 4.61E+01 G  
                          1120.29 3.318E+01 + P 7.039E+00 1.34E+01 1.51E+01 G  
                          1764.49 2.960E+01 + P 9.695E+00 1.59E+01 1.54E+01 G  
 
BI-210M  T  -8.9398E-01                                      1.10E+09             
                           265.83-8.940E-01 &(  2.865E+00 9.59E+01 5.00E+01 G  
                           304.90 0.000E+00 +   9.950E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   2.3075E+01                                      2.10E+03             
                           911.07 2.175E+01 *(P 3.195E+00 1.04E+01 2.90E+01 G  
                           968.97 2.528E+01 @(P 4.880E+00 1.31E+01 1.75E+01 G  
                           338.32 1.850E+01 - P 7.909E+00 1.86E+01 1.20E+01 G  
                            93.35 1.311E+01 -   2.029E+01 4.74E+01 5.56E+00 XA 
 
TH-227   N   1.6890E+00                                      7.95E+03             
                           256.24 2.165E+00  (P 1.542E+01 2.61E+02 7.00E+00 G  
                           235.97 1.418E+00 &(  1.957E+01 4.12E+02 1.23E+01 G  
                            50.14-1.179E+00 &   2.098E+01 6.20E+02 8.00E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:56:01 PMPage 15
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191206.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-229   N  -9.7999E+00                                      2.68E+06             
                           193.51-9.800E+00 ?(P 2.654E+01 1.08E+02 4.40E+00 G  
                           210.85-1.691E+01 + P 4.456E+01 7.52E+01 2.99E+00 G  
 
TH-234   N   1.3798E+01                                      1.63E+12             
                            92.59-2.572E+00 &(P 3.889E+01 4.51E+02 5.58E+00 G  
                            63.29 3.779E+01 *(P 3.936E+01 4.13E+01 3.81E+00 G  
 
PA-234   N   9.9189E-01                                      1.63E+12             
                           131.29-2.110E+00 ?(  9.139E+00 1.30E+02 1.80E+01 G  
                           946.02 2.202E+00 &(P 1.031E+01 1.96E+02 1.34E+01 G  
                           569.47 2.621E+00 ?(  1.616E+01 1.78E+02 8.20E+00 G  
                           883.24 3.727E+00 &(  1.295E+01 1.01E+02 9.60E+00 G  
                           880.53 3.429E+00 ?   1.899E+01 1.57E+02 6.00E+00 GA 
 
PA-234M  N   4.6066E+01                                      1.63E+12             
                          1001.00-2.433E+01 ?(P 2.216E+02 3.02E+02 8.37E-01 G  
                           766.41 2.465E+02 ?(P 7.609E+02 9.21E+01 2.94E-01 G  
 
AM-241   T   1.4122E+00                                      1.58E+05             
                            59.54 1.412E+00  (P 3.048E+00 7.24E+01 3.59E+01 G  
 
Np-237   F   3.1194E+00                                      2.14E+06             
                            86.49 3.119E+00 &(  1.641E+01 1.58E+02 1.31E+01 G  
 
Ir-192   F   4.3487E-01                                      7.40E+01             
                           316.49 1.559E-01 &(  1.402E+00 2.62E+02 8.70E+01 G  
                           468.06 9.041E-01 &(  3.130E+00 1.03E+02 5.18E+01 G  
                           308.44 0.000E+00 &   8.846E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F   9.0731E-02                                      1.30E+01             
                           818.50 0.000E+00 ?(  2.471E+00 1.00E+03 1.00E+02 G  
                          1048.07 2.041E-01 &(  1.770E+00 2.43E+02 8.00E+01 G  
                           340.57-9.959E-01 +   4.406E+00 1.32E+02 4.69E+01 G  
 
Nd-147       2.5199E+00                                      1.11E+01             
                           531.00 2.520E+00 @(  7.326E+00 1.15E+02 1.30E+01 G  
                            91.10-1.403E+00 -   7.898E+00 1.69E+02 2.83E+01 G  
 
TL-210   N   3.9169E-01                                      5.84E+05             
                           799.60 3.917E-01 ?(  1.318E+00 9.87E+01 9.90E+01 G  
                           296.00-4.969E-01 +   3.543E+00 2.13E+02 7.90E+01 G  
                          1313.00 9.252E-01 ?   6.584E+00 3.09E+02 2.10E+01 GA 
 
Kr-85    I   8.4314E+01                                      3.92E+03             
                           513.98 8.431E+01 ?(  5.233E+02 1.84E+02 4.30E-01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:56:01 PMPage 16
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191206.An1            
                                                                                 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       216.        -4.    -0.002   620.48  -1.179E+00   
 BA-133      80.99       358.       -29.    -0.016   142.38  -1.208E+00  P
 EU-155      86.54      1109.        30.     0.016   160.03   1.331E+00   
 Nd-147      91.10      1223.       -29.    -0.016   169.04  -1.403E+00   
 Gd-153      97.50       387.       -15.    -0.008   187.26  -6.594E-01   
 Np-239      99.50       449.       -28.    -0.015   110.08  -2.418E+00   
 Gd-153     103.20       408.        24.     0.014   118.70   1.459E+00   
 Np-239     103.70       398.        24.     0.013   118.82   1.307E+00   
 EU-155     105.31       422.         7.     0.004   444.22   4.024E-01  P
 PA-234     131.29       686.       -29.    -0.016   129.96  -2.110E+00   
 HF-181     133.02       690.       -29.    -0.016   130.16  -8.819E-01   
 CE-144     133.54       719.       -29.    -0.016   132.72  -3.449E+00   
 HF-181     136.30       744.       -30.    -0.016   131.77  -6.742E+00   
 Tc-99m     140.51       413.       -18.    -0.010   164.35  -2.750E-01   
 CE-141     145.44       482.        -4.    -0.002   717.86  -1.231E-01   
 Ba-140     162.66       368.        23.     0.013   117.78   5.480E+00   
 Cf-251     176.60       227.       -26.    -0.014   106.07  -2.291E+00   
 TH-229     193.51       224.       -27.    -0.015   108.27  -9.800E+00  P
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:56:01 PMPage 17
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191206.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-229     210.85       261.       -30.    -0.016    75.19  -1.691E+01  P
 TH-227     235.97       752.         9.     0.005   411.52   1.418E+00   
 TH-227     256.24       127.         8.     0.004   260.90   2.165E+00  P
 Cd-113m    263.70       129.        -3.    -0.002   510.66  -1.051E+03   
 BI-210M    265.83       218.       -22.    -0.012    95.95  -8.940E-01   
 I-131      284.30       115.         4.     0.002   472.31   1.455E+00  P
 TL-210     296.00       742.       -18.    -0.010   213.14  -4.969E-01   
 Ir-192     316.49       121.         6.     0.003   262.47   1.559E-01   
 CR-51      320.08       156.       -17.    -0.009   106.70  -3.899E+00   
 La-140     328.76       106.        12.     0.006   167.93   1.335E+00   
 Cf-249     333.44       110.         3.     0.002   656.59   4.538E-01   
 Cs-136     340.57       325.       -20.    -0.011   132.02  -9.959E-01   
 HF-181     345.83       287.        17.     0.010   141.71   2.741E+00   
 BA-133     356.00       580.        14.     0.008   239.75   5.661E-01   
 I-131      364.48       110.       -14.    -0.008   210.33  -4.293E-01  P
 BA-133     383.84       135.        15.     0.008   115.30   4.243E+00   
 Cf-249     387.95       150.        15.     0.008   120.67   5.812E-01   
 SN-113     391.69       164.        12.     0.006   158.34   4.789E-01  P
 AG-108M    433.94        44.        14.     0.008    94.97   4.265E-01   
 PM-146     453.88        87.       -14.    -0.008    95.91  -6.447E-01   
 SB-125     463.37        78.        14.     0.008    92.27   4.017E+00  P
 Ir-192     468.06       122.        16.     0.009   102.96   9.041E-01   
 HF-181     482.00        46.        13.     0.007   103.32   5.041E-01  P
 La-140     487.02        56.         8.     0.004   186.53   5.409E-01   
 RU-103     497.05        48.        10.     0.006   139.28   3.435E-01   
 RH-106     511.86       133.        88.     0.049    21.47   1.398E+01   
 Kr-85      513.98       211.        11.     0.006   183.54   8.431E+01   
 Nd-147     531.00        32.        10.     0.006   115.18   2.520E+00   
 Ba-140     537.26        25.         8.     0.004   127.95   1.071E+00  P
 CS-134     563.24        41.         8.     0.004   159.27   3.288E+00  P
 CS-134     569.32        45.        14.     0.008    73.99   3.086E+00   
 PA-234     569.47        59.         6.     0.003   178.49   2.621E+00   
 BI-207     569.70        68.        -3.    -0.001   440.53  -9.409E-02   
 SB-125     600.50       440.        11.     0.006   273.84   2.187E+00   
 SB-124     602.73       451.        11.     0.006   276.75   3.993E-01   
 CS-134     604.71       462.        11.     0.006   279.66   4.034E-01   
 RU-103     610.30       473.        11.     0.006   281.86   6.921E+00   
 AG-108M    614.28       484.        11.     0.006   284.31   4.463E-01   
 PM-144     618.06       495.        11.     0.006   288.27   4.054E-01  P
 RH-106     621.92       486.        10.     0.006   310.53   3.739E+00   
 SB-125     635.89        35.        11.     0.006    79.25   3.747E+00   
 I-131      636.97        48.         4.     0.002   221.67   2.350E+00   
 AG-110M    657.76        62.         1.     0.001   989.35   4.578E-02  P
 CS-137     661.66        77.       -13.    -0.007   101.72  -5.724E-01   
 PM-144     696.54        39.         9.     0.005   152.86   3.468E-01  P
 NB-94      702.63        57.        -3.    -0.002   448.54  -1.208E-01  P
 SB-124     722.79        78.         6.     0.004   200.76   2.409E+00   
 BI-212     727.17        88.        -5.    -0.003   269.07  -2.735E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:56:01 PMPage 18
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191206.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PM-146     735.72        22.         4.     0.002   243.24   7.424E-01  P
 PM-146     747.16        35.         5.     0.003   229.47   6.612E-01   
 ZR-95      756.73        30.         8.     0.004   151.02   5.990E-01   
 AG-110M    763.94        58.       -18.    -0.010    65.17  -3.427E+00   
 NB-95      765.79       128.       -22.    -0.012    75.34  -9.517E-01   
 PA-234M    766.41       112.        17.     0.009    92.12   2.465E+02  P
 BI-212     785.42        61.       -19.    -0.010    88.26  -6.381E+01   
 CS-134     795.87        49.        12.     0.007    85.16   6.373E-01   
 TL-210     799.60        33.         9.     0.005    98.69   3.917E-01   
 CS-134     801.95        98.       -10.    -0.005   149.44  -4.897E+00   
 CO-58      810.78        94.       -16.    -0.009    94.42  -7.431E-01  P
 La-140     815.77       109.       -10.    -0.006   147.37  -1.986E+00   
 MN-54      834.85        43.         2.     0.001   557.09   1.142E-01  P
 NB-94      871.10        30.        -6.    -0.003   117.37  -2.977E-01  P
 PA-234     880.53        21.         4.     0.002   156.59   3.429E+00   
 PA-234     883.24        25.         7.     0.004   101.26   3.727E+00   
 AG-110M    884.68        82.       -15.    -0.008    89.53  -9.865E-01   
 Sc-46      889.28        35.         9.     0.005    96.37   4.419E-01   
 Y-88       898.04        10.         7.     0.004   105.52   3.478E-01  P
 AG-110M    937.49        65.       -20.    -0.011    86.95  -2.968E+00   
 PA-234     946.02        28.         6.     0.003   196.21   2.202E+00  P
 PA-234M   1001.00        49.        -4.    -0.002   302.11  -2.433E+01  P
 Cs-136    1048.07        25.         3.     0.002   242.67   2.041E-01   
 RH-106    1050.36        30.         8.     0.005   100.41   2.868E+01  P
 BI-207    1063.66        20.         9.     0.005   114.22   6.651E-01   
 Ga-68     1077.40        30.         5.     0.003   244.95   9.863E+00   
 FE-59     1099.25        45.       -13.    -0.007    62.02  -1.337E+00  P
 Sc-46     1120.55       114.         8.     0.005   181.69   4.841E-01   
 Ta-182    1121.30       140.       -16.    -0.009   108.92  -2.597E+00   
 CO-60     1173.24        10.        27.     0.015    32.34   1.598E+00  P
 Ta-182    1189.05        25.         2.     0.001   554.15   7.405E-01   
 Ta-182    1221.41        11.        20.     0.011    44.73   4.430E+00  P
 NA-22     1274.53        20.         8.     0.004    86.60   5.066E-01   
 FE-59     1291.60        27.        -4.    -0.002   324.36  -5.427E-01   
 TL-210    1313.00        16.         3.     0.002   308.52   9.252E-01   
 CO-60     1332.50        11.         3.     0.002   229.35   2.184E-01   
 AG-110M   1384.30         5.         7.     0.004    87.36   1.861E+00   
 La-140    1596.21        17.        -6.    -0.003   295.59  -4.899E-01  P
 Y-88      1836.06         6.        -5.    -0.003   126.49  -4.247E-01   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:56:01 PMPage 19
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191206.An1            
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    2.9224E-01    2.9224E-01    1.306E+03%                1.33E+01
 NA-22  #A    5.0658E-01    5.0658E-01    8.660E+01%                1.49E+00
 K-40         2.0715E+02    2.0715E+02    5.825E+00%                1.15E+01
 Sc-46  #A    4.6300E-01    4.6300E-01    9.637E+01%                1.45E+00
 CR-51  #A   -3.8991E+00   -3.8991E+00    1.067E+02%                1.40E+01
 MN-54  #A    1.1415E-01    1.1415E-01    5.571E+02%                1.52E+00
 FE-59  #A   -1.3374E+00   -1.3374E+00    6.202E+01%                3.41E+00
 Co-56  #C    1.5514E+00    1.5514E+00    2.720E+01%                1.45E+00
 CO-57  #A   -3.2443E-01   -3.2443E-01    1.528E+03%                1.67E+01
 CO-58  #A   -7.4313E-01   -7.4314E-01    9.442E+01%                2.16E+00
 CO-60  #A    9.0768E-01    9.0768E-01    3.234E+01%                1.17E+00
 ZN-65  #A    1.7265E-01    1.7265E-01    1.071E+03%                6.38E+00
 NB-94  #A   -1.2084E-01   -1.2084E-01    4.485E+02%                1.56E+00
 ZR-95  #A    5.9904E-01    5.9905E-01    1.510E+02%                2.22E+00
 NB-95  #A   -9.5172E-01   -9.5173E-01    7.534E+01%                2.38E+00
 RU-103 #A    3.4346E-01    3.4346E-01    1.393E+02%                1.20E+00
 RH-106 #A    7.1259E+00    7.1259E+00    1.004E+02%                3.91E+01
 AG-108M#A    4.3632E-01    4.3632E-01    9.497E+01%                1.05E+00
 AG-110M#A   -2.7316E-01   -2.7317E-01    6.254E+01%                2.96E+00
 SN-113 #A    4.7893E-01    4.7893E-01    1.583E+02%                2.57E+00
 SB-124 #A    5.9846E-01    5.9846E-01    1.709E+02%                3.72E+00
 SB-125 #A    1.7603E+00    1.7603E+00    7.925E+01%                3.75E+00
 I-131  #A   -9.7770E-02   -9.7775E-02    1.875E+02%                1.58E+00
 Gd-153 #A    2.3224E-01    2.3224E-01    1.109E+02%                4.15E+00
 Ga-68  #A    9.7881E+00    9.8635E+00    2.449E+02%                5.57E+01
 Tc-99m #A   -2.7465E-01   -2.7504E-01    1.643E+02%                1.52E+00
 BA-133 #A    5.6609E-01    5.6609E-01    2.397E+02%                4.55E+00
 CS-134 #A    8.1589E-01    8.1589E-01    7.399E+01%                1.83E+00
 CS-137 #A   -5.7241E-01   -5.7241E-01    1.017E+02%                1.97E+00
 CE-139 #A    3.0700E-02    3.0700E-02    1.639E+03%                1.71E+00
 Ba-140 #A    1.9665E+00    1.9666E+00    8.695E+01%                3.53E+00
 La-140 #A    3.0909E-02    3.0910E-02    1.293E+02%                1.74E+00
 CE-141 #A   -1.2306E-01   -1.2306E-01    7.179E+02%                2.98E+00
 CE-144 #A   -3.4491E+00   -3.4491E+00    1.327E+02%                1.53E+01
 PM-144 #A    3.7612E-01    3.7612E-01    1.529E+02%                1.29E+00
 EU-152  A    2.3420E+00    2.3420E+00    1.285E+02%                7.27E+00
 EU-154 #A    1.4347E+00    1.4347E+00    6.286E+01%                2.78E+00
 EU-155 #A    9.5176E-01    9.5176E-01    1.600E+02%                6.03E+00
 HF-181 #A    8.5687E-01    8.5688E-01    8.769E+01%                1.30E+00
 Ta-182 #A    5.2470E-01    5.2470E-01    4.473E+01%                9.51E+00
 Hg-203 #A    2.0987E-02    2.0987E-02    2.284E+03%                1.65E+00
 TL-208       7.2728E+00    7.2728E+00    9.668E+00%                1.08E+00
 PM-146 #A   -2.8800E-01   -2.8800E-01    9.591E+01%                2.08E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 10:56:01 PMPage 20
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191206.An1            
                                                                                 
 Y-88   #A   -4.9470E-02   -4.9470E-02    8.236E+01%                1.20E+00
 Cd-113m#A   -1.0511E+03   -1.0511E+03    5.107E+02%                1.85E+04
 Cd-109 #A    1.0714E+01    1.0714E+01    1.632E+02%                5.82E+01
 Cf-251 #A   -2.2907E+00   -2.2907E+00    1.061E+02%                6.49E+00
 Cf-249 #A    5.5695E-01    5.5695E-01    1.207E+02%                2.36E+00
 Sn-126  A    3.7399E+00    3.7399E+00    1.590E+02%                1.99E+01
 PB-210 #A    2.0507E+01    2.0507E+01    7.155E+01%                4.02E+01
 PB-212 #     1.5131E+01    1.5131E+01    7.937E+00%                3.05E+00
 PB-214 #     3.0897E+01    3.0897E+01    5.460E+00%                3.01E+00
 BI-207 #A    6.6510E-01    6.6510E-01    1.142E+02%                1.74E+00
 BI-212 #A   -2.7355E+00   -2.7355E+00    2.691E+02%                2.54E+01
 U-235   A    3.6530E+00    3.6530E+00    1.043E+02%                1.22E+01
 BI-214 #     2.5216E+01    2.5216E+01    6.897E+00%                2.45E+00
 BI-210M#A   -8.9398E-01   -8.9398E-01    9.595E+01%                2.87E+00
 AC-228 #     2.3075E+01    2.3075E+01    8.368E+00%                3.20E+00
 TH-227 #A    1.6890E+00    1.6890E+00    2.436E+02%                1.54E+01
 TH-229 #A   -9.7999E+00   -9.7999E+00    1.083E+02%                2.65E+01
 TH-234 #A    1.3798E+01    1.3798E+01    4.135E+01%                3.89E+01
 PA-231 #A    0.0000E+00    0.0000E+00    7.071E+02%                9.62E+01
 PA-233 #A    0.0000E+00    0.0000E+00    7.071E+02%                7.86E+00
 PA-234 #A    9.9189E-01    9.9189E-01    7.806E+01%                9.14E+00
 PA-234M#A    4.6066E+01    4.6066E+01    9.212E+01%                2.22E+02
 AM-241  A    1.4122E+00    1.4122E+00    7.241E+01%                3.05E+00
 Np-237 #A    3.1194E+00    3.1194E+00    1.580E+02%                1.64E+01
 Ir-192 #A    4.3487E-01    4.3487E-01    1.030E+02%                1.40E+00
 Cs-136 #A    9.0728E-02    9.0731E-02    2.427E+02%                2.47E+00
 Np-239 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.67E+00
 Nd-147 #A    2.5198E+00    2.5199E+00    1.152E+02%                7.33E+00
 TL-210 #A    3.9169E-01    3.9169E-01    9.869E+01%                1.32E+00
 Kr-85  #A    8.4314E+01    8.4314E+01    1.835E+02%                5.23E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.5 keV)     3.292E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.5 keV) 3.2924808E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20191381 
-----------------------------------------------------------------------------                      
   Sample Description: 430296_Gamma_160-34284-A-3-B 
             Detector: Detector # 9       
             Batch ID: 430296                 
    Work Order Number: Gamma   
           Lot Number: 160-34284-A-3-B
-----------------------------------------------------------------------------
        Decay to Time: 6/20/2019 22:35        Live Time: 1800   sec
     Acquisition Time: 6/20/2019 22:35:14     Real Time: 1803   sec
        Analysis Time: 6/20/2019 23:05        Dead Time: 0.14   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 9_2019-06-08_1439.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -9.944E-01          410.9     4.086E+00    4.086E+00    1.399E+01
NA-22     -4.937E-01           97.6     4.819E-01    4.825E-01    1.637E+00
K-40       2.191E+02            5.4     1.173E+01    1.622E+01    1.104E+01
Sc-46      3.117E-01           80.3     2.504E-01    2.509E-01    2.190E+00
CR-51      2.318E+00          142.9     3.311E+00    3.313E+00    1.119E+01
MN-54      2.198E-01          187.7     4.125E-01    4.127E-01    9.527E-01
FE-59      1.071E-01          884.6     9.472E-01    9.473E-01    2.150E+00
Co-56      5.147E-01           87.9     4.522E-01    4.529E-01    1.046E+00
CO-57      0.000E+00         1.#INF     2.127E-01    2.127E-01    1.170E+00
CO-58     -2.520E-01          161.0     4.057E-01    4.059E-01    1.397E+00
CO-60      7.055E-02          841.9     5.940E-01    5.940E-01    1.317E+00
ZN-65      0.000E+00         1.#INF     6.018E-01    6.018E-01    4.819E+00
NB-94     -4.539E-01          110.9     5.034E-01    5.040E-01    1.698E+00
ZR-95      4.331E-01          191.3     8.284E-01    8.287E-01    1.890E+00
NB-95      5.515E-01           71.4     3.938E-01    3.948E-01    1.309E+00
RU-103    -3.079E-01          125.7     3.872E-01    3.875E-01    1.103E+00
RH-106    -3.984E+00          107.5     4.282E+00    4.287E+00    1.445E+01
AG-108M   -1.826E-01          234.7     4.286E-01    4.287E-01    1.034E+00
AG-110M    2.587E-01          175.4     4.538E-01    4.540E-01    2.984E+00
SN-113    -7.091E-01           14.9     1.057E-01    1.118E-01    2.267E+00
SB-124    -5.475E-01          166.7     9.125E-01    9.130E-01    3.057E+00
SB-125     1.517E+00           77.6     1.178E+00    1.180E+00    3.039E+00
I-131      0.000E+00         1.#INF     1.541E-01    1.541E-01    9.455E-01
Gd-153     4.730E-01          147.0     6.955E-01    6.961E-01    6.979E+00
Ga-68      2.574E+01           51.7     1.332E+01    1.340E+01    2.825E+01
Tc-99m    -4.281E-01          132.1     5.654E-01    5.659E-01    1.881E+00
BA-133    -6.306E-01          155.3     9.794E-01    9.799E-01    3.279E+00
CS-134     1.113E+00           51.2     5.699E-01    5.728E-01    1.402E+00
CS-137     7.025E-01           82.2     5.777E-01    5.788E-01    1.928E+00
CE-139     1.648E-01          225.5     3.716E-01    3.720E-01    1.254E+00
Ba-140     9.149E-01           99.1     9.065E-01    9.077E-01    3.778E+00
La-140    -1.118E+00          126.2     1.411E+00    1.412E+00    1.818E+00
CE-141    -7.611E-01          136.7     1.041E+00    1.041E+00    3.464E+00
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CE-144     0.000E+00         1.#INF     1.432E+00    1.432E+00    1.404E+01
PM-144     4.338E-01           59.4     2.576E-01    2.586E-01    1.397E+00
EU-152     1.429E+00           90.5     1.293E+00    1.295E+00    3.445E+00
EU-154     1.680E+00           50.3     8.453E-01    8.498E-01    2.037E+00
EU-155    -1.054E-02        27892.1     2.941E+00    2.941E+00    5.773E+00
HF-181     4.454E-01          133.3     5.938E-01    5.943E-01    1.865E+00
Ta-182     1.950E+00           75.6     1.475E+00    1.478E+00    6.204E+00
Hg-203    -5.082E-01           91.4     4.642E-01    4.652E-01    1.548E+00
TL-208     6.990E+00            9.5     6.674E-01    7.596E-01    1.034E+00
PM-146     3.759E-01           53.1     1.997E-01    2.006E-01    1.573E+00
Y-88      -2.311E-02         1882.8     4.350E-01    4.350E-01    1.001E+00
Cd-113m    5.432E+03           84.7     4.600E+03    4.613E+03    1.535E+04
Cd-109     0.000E+00         1.#INF     1.836E+01    1.836E+01    6.100E+01
Cf-251     2.467E+00           47.6     1.175E+00    1.196E+00    3.068E+00
Cf-249     5.386E-01           98.9     5.326E-01    5.333E-01    1.787E+00
Sn-126     4.533E+00          118.6     5.375E+00    5.380E+00    1.790E+01
PB-210    -3.551E+00          362.8     1.288E+01    1.289E+01    4.360E+01
PB-212     1.873E+01            5.0     9.420E-01    1.535E+00    1.713E+00
PB-214     1.684E+01            7.0     1.185E+00    1.473E+00    1.774E+00
BI-207     1.383E-01          301.3     4.167E-01    4.167E-01    1.725E+00
BI-212     7.686E+00           80.0     6.147E+00    6.160E+00    2.052E+01
U-235      6.332E+00           28.8     1.824E+00    1.852E+00    5.772E+00
BI-214     1.531E+01            8.5     1.298E+00    1.523E+00    1.935E+00
BI-210M   -1.911E-01          310.7     5.938E-01    5.939E-01    2.026E+00
AC-228     1.941E+01            8.0     1.554E+00    1.843E+00    1.774E+00
TH-227     2.932E+00          128.5     3.767E+00    3.771E+00    1.199E+01
TH-229    -8.837E-01          887.2     7.839E+00    7.840E+00    1.942E+01
TH-234     3.146E+01           13.9     4.367E+00    4.706E+00    1.494E+01
PA-231     0.000E+00         1.#INF     5.889E+00    5.889E+00    7.485E+01
PA-233    -6.236E-03        13124.3     8.184E-01    8.184E-01    6.116E+00
PA-234     1.200E-01          224.0     2.687E-01    2.688E-01    8.674E+00
PA-234M    1.872E+02           22.0     4.113E+01    4.221E+01    1.107E+02
AM-241     1.267E+00          116.0     1.470E+00    1.471E+00    4.896E+00
Np-237     1.062E+00          181.0     1.923E+00    1.923E+00    6.487E+00
Ir-192     1.634E-01           92.2     1.507E-01    1.510E-01    1.197E+00
Cs-136     3.360E-01           68.6     2.304E-01    2.312E-01    1.474E+00
Np-239     3.679E-01          424.6     1.562E+00    1.562E+00    5.254E+00
Nd-147     1.404E+00          186.0     2.612E+00    2.613E+00    6.381E+00
TL-210     2.303E-01          178.7     4.115E-01    4.117E-01    1.366E+00
Kr-85      0.000E+00         1.#INF     2.216E+01    2.216E+01    4.131E+02
-----------------------------------------------------------------------------
Total      6.018E+03

      Analyst: conrad.reuscher
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:05:24 PMPage  1
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191381.An1             
                                                                                 
 Sample description                                             
      430296_Gamma_160-34284-A-3-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20191381.An1

 Acquisition information
        Start time:                 6/20/2019 10:35:14 PM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.14 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:05:24 PMPage  2
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191381.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/20/2019 10:35:00 PM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2019-06-08_1439.PBC
                                                 6/8/2019 2:39:18 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   32 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1881

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    59.54       30. 116.01   1.01  3.659E-02    59.54  35.900    PBC<MDA AM241 
    63.35      111.  23.62   0.80  3.925E-02    63.29   3.810  4.128E+01 TH234 
                                                64.28   9.700  1.595E+01 Sn126 
    74.78      224.  11.82   1.03  4.570E-02
    77.05      356.   7.94   1.03  4.672E-02
    86.97      106.  24.64   0.91  5.022E-02    86.49  13.100  8.976E+00 Np237 
                                                86.54  30.700  3.829E+00 EU155 
                                                86.94   9.040  1.297E+01 Sn126 
                                                87.57  37.500  3.117E+00 Sn126 
                                                88.04   3.790  3.076E+01 Cd109 
    93.07      235.  13.72   1.49  5.165E-02    92.59   5.584  4.535E+01 TH234 
                                                93.35   5.561  4.515E+01 AC228 
    99.50       30. 113.50   1.05  5.266E-02    99.50  15.000    PBC<MDA Np239 
   103.20       23. 147.04   1.05  5.303E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  1.020E+00 Np239 
   106.13        8. 424.63   1.05  5.323E-02   106.13  22.700    PBC<MDA Np239 
   123.10       28.  84.73   1.07  5.296E-02   123.10  40.790    PBC<MDA EU154 
   143.80       64.  28.80   1.09  5.039E-02   143.79  10.960  6.432E+00 U235  
   162.66       26.  99.08   1.11  4.690E-02   162.66   6.220    PBC<MDA Ba140 
   163.57       26.  99.48   1.11  4.676E-02   163.38   5.080    PBC<MDA U235  
   165.85       11. 225.47   1.11  4.736E-02   165.85  79.900    PBC<MDA CE139 
   177.03       34.  47.65   0.33  4.549E-02   176.60  17.000    PBC<MDA Cf251 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:05:24 PMPage  3
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191381.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   186.06      147.  15.63   1.12  4.398E-02   185.72  54.000  3.431E+00 U235  
   235.97       20. 225.23   1.18  3.760E-02   235.97  12.300    PBC<MDA TH227 
   238.41      545.   5.03   1.18  3.734E-02   238.63  43.300  1.873E+01 PB212 
   241.65      110.  17.46   1.18  3.701E-02   242.00   7.430  2.228E+01 PB214 
   244.69       23. 192.29   1.18  3.670E-02   244.69   7.580    PBC<MDA EU152 
   256.24       17. 128.47   1.20  3.558E-02   256.24   7.000    PBC<MDA TH227 
   263.70       20.  84.69   1.20  3.489E-02   263.70   0.006    PBC<MDA Cd113m
   276.72       68.  26.64   1.21  3.372E-02   277.28   6.310  1.766E+01 TL208 
   294.98      141.  13.21   0.98  3.233E-02   295.09  19.300  1.259E+01 PB214 
                                               296.00  79.000  3.083E+00 TL210 
   300.04       50.  25.18   1.24  3.195E-02   300.03   3.280  2.647E+01 PB212 
                                               300.07   2.460  3.530E+01 PA231 
                                               300.18   6.200  1.401E+01 PA233 
   320.08       13. 142.86   1.25  3.056E-02   320.08   9.940    PBC<MDA CR51  
   338.13      117.  13.50   0.89  2.941E-02   338.32  12.010  1.847E+01 AC228 
   340.57       22. 128.60   1.27  2.927E-02   340.57  46.900    PBC<MDA Cs136 
   344.29       22. 130.03   1.28  2.905E-02   344.29  26.500    PBC<MDA EU152 
   345.83       22. 133.32   1.28  2.896E-02   345.83  15.070    PBC<MDA HF181 
   351.81      326.   7.04   1.04  2.861E-02   351.93  37.600  1.684E+01 PB214 
   387.95       17.  98.87   1.31  2.671E-02   387.95  66.000    PBC<MDA Cf249 
   427.88        2. 897.04   1.35  2.491E-02   427.88  29.600    PBC<MDA SB125 
   463.37       16.  89.97   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   468.06       15.  92.24   1.38  2.335E-02   468.06  51.750    PBC<MDA Ir192 
   511.86      130.  12.96   2.67  2.188E-02   511.86  20.000  1.650E+01 RH106 
   531.00        7. 185.99   1.44  2.130E-02   531.00  13.000    PBC<MDA Nd147 
   563.24       12. 114.89   1.47  2.040E-02   563.24   8.350    PBC<MDA CS134 
   569.32       16.  64.71   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  5.414E+00 PA234 
                                               569.70  97.740    PBC<MDA BI207 
   569.70        2. 507.26   1.47  2.023E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200    PBC<MDA PA234 
                                               569.70  97.740    PBC<MDA BI207 
   583.03      211.   9.55   1.45  1.989E-02   583.02  84.500  6.990E+00 TL208 
   609.24      244.   8.48   1.60  1.925E-02   609.31  46.090  1.531E+01 BI214 
                                               610.30   5.750  1.228E+02 RU103 
   618.06       12.  84.47   1.51  1.904E-02   618.06  99.100    PBC<MDA PM144 
   635.89       12.  77.63   1.53  1.864E-02   635.89  11.310    PBC<MDA SB125 
   661.32       20.  82.24   1.55  1.810E-02   661.66  85.210    PBC<MDA CS137 
   696.54       16.  83.48   1.58  1.741E-02   696.54  99.000    PBC<MDA PM144 
   727.04       18.  79.98   1.60  1.686E-02   727.17   7.550    PBC<MDA BI212 
   735.72       12.  87.40   1.61  1.671E-02   735.72  22.500    PBC<MDA PM146 
   747.16       13.  86.23   1.62  1.651E-02   747.16  34.000    PBC<MDA PM146 
   756.73        7. 191.29   1.62  1.635E-02   756.73  54.460    PBC<MDA ZR95  
   765.79       16.  71.40   1.63  1.621E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.873E+02 PA234M
   766.41       14.  76.11   1.63  1.620E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.622E+02 PA234M
   778.92       13.  90.50   1.64  1.600E-02   778.92  12.940    PBC<MDA EU152 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:05:24 PMPage  4
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191381.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   786.02       22.  40.84   0.36  1.590E-02   785.42   1.280  5.870E+01 BI212 
   795.87       13.  78.77   1.66  1.574E-02   795.87  85.530    PBC<MDA CS134 
   799.60        4. 265.55   1.66  1.568E-02   799.60  98.960    PBC<MDA TL210 
   834.85        6. 187.70   1.69  1.517E-02   834.85  99.980    PBC<MDA MN54  
   846.77        5. 244.95   1.70  1.501E-02   846.77  99.935    PBC<MDA Co56  
   860.22       12.  90.34   1.71  1.482E-02   860.56  12.420    PBC<MDA TL208 
   873.23       13.  94.28   1.72  1.465E-02   873.23  12.270    PBC<MDA EU154 
   911.19      145.   9.12   1.87  1.418E-02   911.07  29.000  1.959E+01 AC228 
   946.02        5. 224.35   1.77  1.377E-02   946.02  13.400    PBC<MDA PA234 
   964.11        5. 324.35   1.79  1.357E-02   964.11  14.605    PBC<MDA EU152 
   968.85       81.  13.16   1.24  1.352E-02   968.97  17.460  1.913E+01 AC228 
   996.33        6.  82.00   1.81  1.323E-02   996.33  10.600    PBC<MDA EU154 
  1001.00       39.  21.97   1.81  1.318E-02  1001.00   0.837  1.960E+02 PA234M
  1048.07        9.  68.59   1.85  1.271E-02  1048.07  80.000    PBC<MDA Cs136 
  1063.66        4. 325.32   1.86  1.257E-02  1063.66  74.500    PBC<MDA BI207 
  1077.40       16.  51.75   1.87  1.244E-02  1077.40   3.300    PBC<MDA Ga68  
  1099.25        1. 884.59   1.89  1.224E-02  1099.25  56.500    PBC<MDA FE59  
  1120.17       11. 109.23   1.90  1.206E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.55       15.  80.33   1.90  1.206E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  6.812E-01 Sc46  
  1121.51       16.  86.57   1.90  1.205E-02  1121.30  34.900    PBC<MDA Ta182 
  1221.41        9. 124.03   1.97  1.126E-02  1221.41  27.000    PBC<MDA Ta182 
  1238.28       13.  87.86   1.98  1.114E-02  1238.28  66.070    PBC<MDA Co56  
  1313.00       10. 101.73   2.03  1.063E-02  1313.00  21.000    PBC<MDA TL210 
  1332.50        1. 841.87   2.05  1.050E-02  1332.50  99.980    PBC<MDA CO60  
  1384.30        5. 175.40   2.08  1.018E-02  1384.30  24.290    PBC<MDA AG110M
  1460.70      410.   5.36   2.11  9.749E-03  1460.83  10.670  2.191E+02 K40   
  1764.23       45.  18.93   2.31  8.350E-03  1764.49  15.400  1.957E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.72    74.74       237.       224. 4.894E+03   11.82   1.025  -       D
   307.79    77.00       221.       356. 7.619E+03    7.94   1.027  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:05:24 PMPage  5
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191381.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.80    46.54       319.        -7.    -0.004   362.81   0.998s
 TH-227    200.20    50.14       493.       -31.    -0.017   101.84   1.001s
 AM-241    237.77    59.54       588.        30.     0.017   116.01   1.010s
 TH-234    252.77    63.29       180.       106.     0.059    20.38   1.014D
 Sn-126    256.74    64.28       684.        32.     0.018   118.57   1.015s
 BA-133    323.56    80.99      1556.       -40.    -0.022    86.47   1.031 
 Np-237    345.55    86.49       251.        13.     0.007   181.01   1.036D
 EU-155    345.76    86.54      2055.       -36.    -0.020   176.99   1.036 
 Sn-126    347.35    86.94      2018.       -36.    -0.020   175.39   1.037 
 Sn-126    349.87    87.57      1842.        87.     0.048    26.86   1.037D
 Cd-109    351.75    88.04      1982.         0.     0.000   173.62   1.038A
 Nd-147    363.99    91.10      1806.       -37.    -0.020   165.34   1.041s
 TH-234    369.94    92.59       257.       135.     0.075    18.86   1.042D
 AC-228    372.98    93.35      1770.        20.     0.011   295.29   1.043s
 Np-239    397.58    99.50       550.        30.     0.016   113.50   1.049s
 Gd-153    412.37   103.20       580.        23.     0.013   147.04   1.052s
 Np-239    424.09   106.13       573.         8.     0.004   424.63   1.055s
 EU-152    486.67   121.78       384.       -13.    -0.007   214.97   1.070 
 CO-57     487.80   122.06       397.         0.     0.000  1000.00   1.070 
 EU-154    491.95   123.10       270.        28.     0.016    84.73   1.071s
 PA-234    524.72   131.29       953.       -15.    -0.009   387.71   1.079s
 CE-144    533.69   133.54       938.         0.     0.000  1000.00   1.081s
 HF-181    544.74   136.30       938.         0.     0.000  1000.00   1.084 
 CO-57     545.43   136.47      1127.       -35.    -0.020   135.40   1.084 
 Tc-99m    561.57   140.51       993.       -34.    -0.019   132.08   1.088 
 U-235     574.67   143.79       138.        64.     0.036    28.80   1.091D
 CE-141    581.29   145.44      1007.       -33.    -0.018   136.74   1.092s
 Ba-140    650.15   162.66       322.        26.     0.015    99.08   1.108s
 U-235     653.03   163.38       325.        26.     0.015    99.48   1.109 
 CE-139    662.92   165.85       315.        11.     0.006   225.47   1.111s
 Cf-251    707.61   177.03        74.        34.     0.019    47.65   0.330s
 U-235     743.72   186.06        99.       147.     0.082    15.63   1.121 
 TH-229    773.52   193.51       184.        -3.    -0.002   887.15   1.137 
 U-235     820.80   205.33       260.       -32.    -0.018    99.68   1.148s
 TH-229    842.87   210.85       264.       -33.    -0.018   183.02   1.153s
 TH-227    943.33   235.97      1039.        20.     0.011   225.23   1.176s
 PB-212    953.97   238.63       102.       545.     0.303     5.03   1.179D
 PB-214    967.43   242.00       120.       107.     0.060    17.36   1.182D
 EU-152    978.21   244.69       991.        23.     0.013   192.29   1.185s
 TH-227   1024.39   256.24       120.        17.     0.009   128.47   1.195s
 Cd-113m  1054.23   263.70       140.        20.     0.011    84.69   1.202 
 BI-210M  1062.75   265.83       169.        -6.    -0.003   310.73   1.204s
 TL-208   1108.55   277.28       128.        68.     0.038    26.64   1.215s
 Hg-203   1116.22   279.20       248.       -25.    -0.014    91.36   1.216 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:05:24 PMPage  6
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191381.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PB-214   1179.77   295.09        64.       142.     0.079    11.62   1.231D
 TL-210   1183.41   296.00       663.        15.     0.009   239.19   1.231s
 PB-212   1199.52   300.03        54.        50.     0.028    25.18   1.235D
 PA-231   1199.68   300.07       678.         0.     0.000  1000.00   1.235s
 PA-231   1210.00   302.65       669.         0.     0.000  1000.00   1.237s
 BA-133   1210.81   302.85       669.         0.     0.000  1000.00   1.238s
 Ba-140   1218.80   304.85       669.         0.     0.000  1000.00   1.240s
 BI-210M  1218.99   304.90       669.         0.     0.000  1000.00   1.240s
 Ir-192   1233.16   308.44       669.         0.     0.000  1000.00   1.243 
 Ir-192   1265.35   316.49       140.        -8.    -0.004   225.68   1.250s
 CR-51    1279.73   320.08       157.        13.     0.007   142.86   1.253s
 La-140   1314.43   328.76       506.       -22.    -0.012   146.79   1.261s
 Cf-249   1333.15   333.44       485.        -6.    -0.003   559.15   1.265s
 AC-228   1352.66   338.32       417.        20.     0.011   142.77   1.270s
 Cs-136   1361.66   340.57       393.        22.     0.012   128.60   1.272 
 EU-152   1376.53   344.29       404.        22.     0.012   130.03   1.275s
 HF-181   1382.70   345.83       426.        22.     0.012   133.32   1.276 
 PB-214   1406.63   351.81        46.       326.     0.181     7.04   1.042s
 BA-133   1423.37   356.00       472.       -20.    -0.011   155.32   1.285s
 I-131    1457.31   364.48        60.         0.     0.000  1000.00   1.293s
 BA-133   1534.73   383.84       180.       -21.    -0.012    93.37   1.310s
 Cf-249   1551.17   387.95       134.        17.     0.009    98.87   1.314s
 SN-113   1566.12   391.69       204.       -22.    -0.012    14.91   1.317s
 SB-125   1710.86   427.88        65.         2.     0.001   897.04   1.349s
 AG-108M  1735.10   433.94        69.        -7.    -0.004   234.70   1.354s
 PM-146   1814.87   453.88        78.       -16.    -0.009   101.64   1.372s
 SB-125   1852.82   463.37        92.        16.     0.009    89.97   1.380s
 Ir-192   1871.59   468.06        91.        15.     0.008    92.24   1.384s
 BE-7     1909.73   477.60       156.        -4.    -0.002   410.87   1.392s
 HF-181   1927.34   482.00       161.         0.     0.000  1000.00   1.396s
 La-140   1947.43   487.02       162.        -8.    -0.005   223.06   1.400s
 RU-103   1987.56   497.05        65.       -11.    -0.006   125.75   1.409s
 RH-106   2046.81   511.86        77.       130.     0.072    12.96   2.672s
 Kr-85    2055.27   513.98       207.         0.     0.000  1000.00   1.424s
 Nd-147   2123.35   531.00        39.         7.     0.004   185.99   1.438s
 CS-134   2252.30   563.24        37.        12.     0.006   114.89   1.466s
 CS-134   2276.64   569.32        47.        16.     0.009    64.71   1.471s
 BI-207   2278.16   569.70        63.         2.     0.001   507.26   1.471s
 TL-208   2331.49   583.03        38.       211.     0.117     9.55   1.453 
 SB-125   2401.36   600.50       482.       -18.    -0.010   173.82   1.497s
 SB-124   2410.29   602.73       481.       -19.    -0.010   166.68   1.499s
 CS-134   2418.21   604.71       462.       -19.    -0.010   163.27   1.500s
 BI-214   2436.33   609.24        37.       244.     0.136     8.48   1.598 
 RU-103   2440.56   610.30       443.       -14.    -0.008   208.87   1.505s
 PM-144   2471.62   618.06        50.        12.     0.007    84.47   1.512s
 RH-106   2487.04   621.92        98.       -14.    -0.007   107.47   1.515s
 SB-125   2542.94   635.89        40.        12.     0.007    77.63   1.526 
 AG-110M  2630.43   657.76       107.       -16.    -0.009   126.88   1.544s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:05:24 PMPage  7
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191381.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-137   2646.03   661.66       119.        20.     0.011    82.24   1.548 
 PM-144   2785.58   696.54        76.        16.     0.009    83.48   1.576s
 NB-94    2809.93   702.63       111.       -14.    -0.008   110.91   1.581s
 AG-108M  2891.17   722.94       108.         0.     0.000  1000.00   1.598 
 EU-154   2892.86   723.36       108.         0.     0.000  1000.00   1.598 
 ZR-95    2896.22   724.20       118.       -16.    -0.009   101.13   1.599s
 BI-212   2908.11   727.17        90.        18.     0.010    79.98   1.601 
 PM-146   2942.31   735.72        23.        12.     0.007    87.40   1.608s
 PM-146   2988.08   747.16        23.        13.     0.007    86.23   1.617 
 ZR-95    3026.36   756.73        35.         7.     0.004   191.29   1.625s
 AG-110M  3055.23   763.94        72.        -7.    -0.004   175.55   1.631s
 NB-95    3062.61   765.79        58.        16.     0.009    71.40   1.632s
 PA-234M  3065.10   766.41        49.        14.     0.008    76.11   1.633s
 EU-152   3115.14   778.92        25.        13.     0.007    90.50   1.643s
 BI-212   3143.55   786.02        12.        22.     0.012    40.84   0.362s
 CS-134   3182.96   795.87        45.        13.     0.007    78.77   1.656s
 TL-210   3197.88   799.60        58.         4.     0.002   265.55   1.659s
 CS-134   3207.29   801.95        80.       -15.    -0.008    86.65   1.661s
 CO-58    3242.59   810.78        60.        -7.    -0.004   160.99   1.668s
 La-140   3262.58   815.77        67.         0.     0.000  1000.00   1.672s
 MN-54    3338.91   834.85        25.         6.     0.003   187.70   1.687s
 Co-56    3386.61   846.77        30.         5.     0.003   244.95   1.696s
 TL-208   3441.80   860.56        20.        12.     0.006    90.34   1.707s
 NB-94    3483.94   871.10        76.       -21.    -0.011    63.60   1.715s
 EU-154   3492.47   873.23        72.        13.     0.007    94.28   1.717s
 PA-234   3521.68   880.53       108.       -19.    -0.011    81.04   1.722s
 PA-234   3532.53   883.24       127.       -19.    -0.011    87.21   1.724s
 Y-88     3591.74   898.04        46.        -7.    -0.004   184.86   1.736 
 AC-228   3644.36   911.19         5.       145.     0.081     9.12   1.871 
 AG-110M  3749.60   937.49        65.       -22.    -0.012    56.49   1.766s
 PA-234   3783.72   946.02        25.         5.     0.003   224.35   1.772s
 EU-152   3856.11   964.11       129.         5.     0.003   324.35   1.786s
 AC-228   3875.06   968.85         8.        81.     0.045    13.16   1.239s
 EU-154   3985.03   996.33        11.         6.     0.004    82.00   1.810s
 PA-234M  4003.71  1001.00        17.        39.     0.022    21.97   1.814s
 EU-154   4018.82  1004.77        78.       -11.    -0.006   118.32   1.816s
 Co-56    4151.13  1037.84        27.        -3.    -0.002   355.59   1.841 
 Cs-136   4192.07  1048.07        13.         9.     0.005    68.59   1.848s
 RH-106   4201.23  1050.36        29.        -6.    -0.003   130.24   1.850s
 BI-207   4254.46  1063.66        32.         4.     0.002   325.32   1.860s
 Ga-68    4309.44  1077.40        11.        16.     0.009    51.75   1.870s
 FE-59    4396.88  1099.25        27.         1.     0.001   884.59   1.886s
 EU-152   4448.20  1112.07       125.        -8.    -0.005   193.12   1.895s
 ZN-65    4462.09  1115.55       117.         0.     0.000  1000.00   1.897s
 BI-214   4481.06  1120.29        69.        11.     0.006   109.23   1.901 
 Sc-46    4482.12  1120.55        63.        15.     0.008    80.33   1.901 
 Ta-182   4485.12  1121.30        90.        16.     0.009    86.57   1.901 
 CO-60    4692.96  1173.24        43.       -11.    -0.006   112.40   1.938s
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:05:24 PMPage  8
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191381.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ta-182   4756.25  1189.05        45.        -9.    -0.005   172.32   1.949 
 Ta-182   4885.75  1221.41        23.         9.     0.005   124.03   1.972 
 Co-56    4953.27  1238.28        23.        13.     0.007    87.86   1.984s
 NA-22    5098.35  1274.53        40.       -10.    -0.005    97.59   2.008s
 EU-154   5098.39  1274.54        49.         0.     0.000  1000.00   2.008s
 FE-59    5166.65  1291.60        29.        -4.    -0.002   337.16   2.020s
 TL-210   5252.32  1313.00        17.        10.     0.006   101.73   2.034s
 CO-60    5330.37  1332.50        23.         1.     0.001   841.87   2.047s
 AG-110M  5537.69  1384.30        11.         5.     0.003   175.40   2.082s
 K-40     5843.50  1460.70        15.       410.     0.228     5.36   2.107 
 La-140   6385.95  1596.21        30.       -17.    -0.010   126.22   2.215s
 BI-214   7059.65  1764.49        14.        45.     0.025    18.93   2.314 
 Co-56    7087.11  1771.35        81.       -14.    -0.008    95.04   2.318s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -9.9436E-01                                      5.31E+01             
                           477.60-9.944E-01 ?(  1.399E+01 4.11E+02 1.05E+01 G  
 
NA-22    C  -4.9374E-01                                      9.50E+02             
                          1274.53-4.937E-01 ?(  1.637E+00 9.76E+01 9.99E+01 G  
 
K-40     N   2.1906E+02                                      4.66E+11             
                          1460.83 2.191E+02  (P 1.104E+01 5.36E+00 1.07E+01 G  
 
Sc-46    F   3.1174E-01                                      8.38E+01             
                           889.28-5.768E-02 &(  2.190E+00 1.10E+03 1.00E+02 G  
                          1120.55 6.812E-01 ?(  1.831E+00 8.03E+01 1.00E+02 G  
 
CR-51    F   2.3178E+00                                      2.77E+01             
                           320.08 2.318E+00 &(P 1.119E+01 1.43E+02 9.94E+00 G  
 
MN-54    C   2.1977E-01                                      3.12E+02             
                           834.85 2.198E-01 ?(  9.527E-01 1.88E+02 1.00E+02 G  
 
FE-59    F   1.0708E-01                                      4.45E+01             
                          1099.25 1.071E-01 ?(  2.150E+00 8.85E+02 5.65E+01 G  
                          1291.60-4.184E-01 + P 3.295E+00 3.37E+02 4.32E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:05:24 PMPage  9
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191381.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Co-56    C   5.1466E-01                                      7.73E+01             
                           846.77 1.852E-01 ?(  1.046E+00 2.45E+02 9.99E+01 G  
                          1238.28 1.013E+00 ?(P 1.894E+00 8.79E+01 6.61E+01 G  
                          1037.84-9.268E-01 + P 8.266E+00 3.56E+02 1.41E+01 G  
                          1771.35-6.024E+00 +   1.927E+01 9.50E+01 1.55E+01  A 
 
CO-58    C  -2.5202E-01                                      7.09E+01             
                           810.78-2.520E-01 ?(  1.397E+00 1.61E+02 9.95E+01 G  
 
CO-60    F   7.0552E-02                                      1.93E+03             
                          1332.50 7.055E-02 ?(  1.317E+00 8.42E+02 1.00E+02 G  
                          1173.24-5.203E-01 + P 1.589E+00 1.12E+02 9.99E+01 G  
 
NB-94    I  -4.5389E-01                                      7.41E+06             
                           702.63-4.539E-01 ?(  1.698E+00 1.11E+02 9.79E+01 G  
                           871.10-7.826E-01 +   1.642E+00 6.36E+01 9.99E+01 G  
 
ZR-95    I   4.3306E-01                                      6.40E+01             
                           756.73 4.331E-01 ?(P 1.890E+00 1.91E+02 5.45E+01 G  
                           724.20-1.166E+00 +   3.964E+00 1.01E+02 4.42E+01 G  
 
NB-95    I   5.5147E-01                                      6.40E+01             
                           765.79 5.515E-01 &(  1.309E+00 7.14E+01 9.98E+01 G  
 
RU-103   I  -3.0790E-01                                      3.93E+01             
                           497.05-3.079E-01 ?(P 1.103E+00 1.26E+02 9.09E+01 G  
                           610.30-7.223E+00 +   5.068E+01 2.09E+02 5.75E+00 GA 
 
RH-106   I  -3.9843E+00                                      3.74E+02             
                           621.92-3.984E+00 ?(  1.445E+01 1.07E+02 9.93E+00 G  
                          1050.36-1.731E+01 +   7.823E+01 1.30E+02 1.56E+00 G  
                           511.86 1.650E+01 ?   5.535E+00 1.30E+01 2.00E+01 GA 
 
AG-108M  C  -1.8260E-01                                      1.53E+05             
                           433.94-1.826E-01 ?(  1.034E+00 2.35E+02 9.05E+01 G  
                           722.94 0.000E+00 +   1.847E+00 1.00E+03 9.08E+01 G  
                           614.28 4.932E-07 %   3.207E+00 1.92E+08 8.98E+01 G  
 
AG-110M  F   2.5874E-01                                      2.50E+02             
                           884.68-5.080E-03 &(  2.984E+00 1.70E+04 7.27E+01 G  
                           657.76-5.285E-01 + P 1.647E+00 1.27E+02 9.46E+01 G  
                           937.49-2.612E+00 + P 4.704E+00 5.65E+01 3.44E+01 G  
                          1384.30 1.048E+00 ?(  4.132E+00 1.75E+02 2.43E+01 G  
                           763.94-1.075E+00 +   6.489E+00 1.76E+02 2.23E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:05:24 PMPage 10
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191381.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SN-113   F  -7.0908E-01                                      1.15E+02             
                           391.69-7.091E-01 ?(P 2.267E+00 1.49E+01 6.40E+01 G  
 
SB-124   F  -5.4749E-01                                      6.02E+01             
                           602.73-5.475E-01 ?(  3.057E+00 1.67E+02 9.83E+01 G  
                          1690.98-7.527E-02 % P 1.969E+00 3.93E+03 4.78E+01 G  
                           722.79 1.012E-01 %   1.550E+01 4.41E+03 1.08E+01 G  
 
SB-125   I   1.5172E+00                                      1.01E+03             
                           427.88 1.388E-01 ?(P 3.039E+00 8.97E+02 2.96E+01 G  
                           600.50-2.882E+00 &   1.679E+01 1.74E+02 1.79E+01 G  
                           635.89 3.249E+00 &(  8.446E+00 7.76E+01 1.13E+01 G  
                           463.37 3.543E+00 ?(P 1.069E+01 9.00E+01 1.05E+01 G  
 
Gd-153   F   4.7297E-01                                      2.42E+02             
                            97.50 1.685E-07 &(  6.979E+00 1.24E+09 3.00E+01 G  
                           103.20 1.124E+00 &(  5.521E+00 1.47E+02 2.18E+01 G  
 
Ga-68    C   2.5735E+01                                      4.71E-02             
                          1077.40 2.574E+01 ?(  2.825E+01 5.17E+01 3.30E+00 G  
 
Tc-99m   I  -4.2808E-01                                      2.51E-01             
                           140.51-4.281E-01  (  1.881E+00 1.32E+02 8.93E+01 G  
 
BA-133   F  -6.3056E-01                                      3.85E+03             
                           356.00-6.306E-01 ?(  3.279E+00 1.55E+02 6.20E+01 G  
                           302.85 0.000E+00 &   1.177E+01 1.00E+03 1.83E+01 G  
                           383.84-4.821E+00 +   1.504E+01 9.34E+01 8.94E+00 GA 
                            80.99-1.358E+00 + P 6.299E+00 8.65E+01 3.41E+01 GA 
 
CS-134   I   1.1131E+00                                      7.54E+02             
                           795.87 5.315E-01 ?(  1.402E+00 7.88E+01 8.55E+01 G  
                           604.71-5.530E-01 -   3.025E+00 1.63E+02 9.76E+01 G  
                           569.32 2.886E+00 ?(  6.165E+00 6.47E+01 1.54E+01 G  
                           801.95-6.244E+00 +   1.814E+01 8.66E+01 8.69E+00 G  
                           563.24 3.805E+00  (  1.017E+01 1.15E+02 8.35E+00 G  
 
CS-137   I   7.0247E-01                                      1.10E+04             
                           661.66 7.025E-01 ?(  1.928E+00 8.22E+01 8.52E+01 G  
 
CE-139   F   1.6483E-01                                      1.38E+02             
                           165.85 1.648E-01 ?(  1.254E+00 2.25E+02 7.99E+01 G  
 
Ba-140   I   9.1492E-01                                      1.28E+01             
                           537.26-1.207E-01 %(P 3.778E+00 1.27E+03 2.44E+01 G  
                           162.66 4.976E+00 &(  1.644E+01 9.91E+01 6.22E+00 G  
                           304.85 0.000E+00 -   5.050E+01 1.00E+03 4.29E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:05:24 PMPage 11
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191381.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
La-140   I  -1.1181E+00                                      1.28E+01             
                          1596.21-1.118E+00 ?(P 1.818E+00 1.26E+02 9.54E+01 G  
                           487.02-4.395E-01 +   3.336E+00 2.23E+02 4.55E+01 G  
                           328.76-2.000E+00 &   9.816E+00 1.47E+02 2.03E+01 G  
                           815.77 0.000E+00 &   6.314E+00 1.00E+03 2.33E+01 G  
 
CE-141   I  -7.6109E-01                                      3.25E+01             
                           145.44-7.611E-01 &(  3.464E+00 1.37E+02 4.82E+01 G  
 
PM-144   C   4.3376E-01                                      3.63E+02             
                           696.54 4.996E-01 ?(  1.397E+00 8.35E+01 9.90E+01 G  
                           618.06 3.680E-01 ?(  1.045E+00 8.45E+01 9.91E+01 G  
 
EU-152   F   1.4285E+00                                      4.94E+03             
                           121.78-4.763E-01 &(  3.445E+00 2.15E+02 2.86E+01 G  
                           344.29 1.600E+00 &(  6.958E+00 1.30E+02 2.65E+01 G  
                          1112.07-2.797E+00 +   1.842E+01 1.93E+02 1.36E+01 G  
                           778.92 3.428E+00 ?(  6.980E+00 9.05E+01 1.29E+01 G  
                           964.11 1.401E+00  (  1.559E+01 3.24E+02 1.46E+01 G  
                           244.69 4.652E+00 ?(  2.984E+01 1.92E+02 7.58E+00 G  
                          1408.00 1.132E-01 & P 5.857E+00 2.27E+03 2.10E+01 GA 
 
EU-154   I   1.6796E+00                                      3.14E+03             
                           123.10 7.229E-01 ?(  2.037E+00 8.47E+01 4.08E+01 G  
                          1274.54 0.000E+00 -   5.141E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 -   8.303E+00 1.00E+03 2.02E+01 G  
                           873.23 4.112E+00 ?(P 1.306E+01 9.43E+01 1.23E+01 G  
                          1004.77-2.569E+00 +   1.032E+01 1.18E+02 1.80E+01 G  
                           996.33 2.546E+00 ?(  7.104E+00 8.20E+01 1.06E+01 G  
 
EU-155   I  -1.0543E-02                                      1.81E+03             
                           105.31-1.054E-02 %(P 5.773E+00 2.79E+04 2.12E+01 G  
                            86.54-1.314E+00 +   7.728E+00 1.77E+02 3.07E+01 G  
 
HF-181   F   4.4541E-01                                      4.24E+01             
                           482.00 0.000E+00 ?(  1.865E+00 1.00E+03 8.05E+01 G  
                           133.02 9.421E-08 %   3.592E+00 1.14E+09 4.33E+01 G  
                           345.83 2.825E+00 ?(  1.260E+01 1.33E+02 1.51E+01 G  
                           136.30 0.000E+00 &   2.681E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F   1.9502E+00                                      1.14E+02             
                          1121.30 2.139E+00  (  6.204E+00 8.66E+01 3.49E+01 G  
                          1221.41 1.705E+00  (  4.549E+00 1.24E+02 2.70E+01 G  
                          1189.05-2.782E+00 +   1.016E+01 1.72E+02 1.62E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:05:24 PMPage 12
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191381.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Hg-203   F  -5.0817E-01                                      4.66E+01             
                           279.20-5.082E-01 ?(  1.548E+00 9.14E+01 8.15E+01 G  
 
TL-208   N   6.9895E+00                                      6.98E+02             
                           583.02 6.990E+00  (P 1.034E+00 9.55E+00 8.45E+01 G  
                           277.28 1.766E+01 + P 1.449E+01 2.66E+01 6.31E+00 G  
                           860.56 3.488E+00 - P 7.157E+00 9.03E+01 1.24E+01 G  
 
PM-146   C   3.7591E-01                                      2.02E+03             
                           453.88-5.833E-01 ?(P 1.573E+00 1.02E+02 6.50E+01 G  
                           747.16 1.244E+00 &(  2.496E+00 8.62E+01 3.40E+01 G  
                           735.72 1.835E+00 ?(P 3.734E+00 8.74E+01 2.25E+01 G  
 
Y-88     F  -2.3105E-02                                      1.07E+02             
                          1836.06-2.311E-02 %(  1.001E+00 1.88E+03 9.92E+01 G  
                           898.04-2.824E-01 + P 1.416E+00 1.85E+02 9.37E+01 G  
 
Cd-113m      5.4316E+03                                      5.33E+03             
                           263.70 5.432E+03 &(  1.535E+04 8.47E+01 6.00E-03   K
 
Cf-251   T   2.4667E+00                                      3.28E+05             
                           176.60 2.467E+00  (  3.068E+00 4.76E+01 1.70E+01 G  
                           227.00 2.285E-01 %   1.442E+01 2.54E+03 6.30E+00 GA 
 
Cf-249   T   5.3863E-01                                      1.28E+05             
                           387.95 5.386E-01 ?(  1.787E+00 9.89E+01 6.60E+01 G  
                           333.44-6.734E-01 +   1.270E+01 5.59E+02 1.55E+01 G  
 
Sn-126       4.5331E+00                                      3.65E+07             
                            87.57 2.552E+00 }   5.961E+00 2.69E+01 3.75E+01 GA 
                            64.28 4.533E+00 ?(  1.790E+01 1.19E+02 9.70E+00 G  
                            86.94-4.454E+00 +   2.596E+01 1.75E+02 9.04E+00 GA 
 
PB-210   N  -3.5512E+00                                      8.14E+03             
                            46.54-3.551E+00  (  4.360E+01 3.63E+02 4.25E+00 G  
 
PB-212   N   1.8730E+01                                      6.98E+02             
                           238.63 1.873E+01  (P 1.713E+00 5.03E+00 4.33E+01 G  
                           300.03 2.647E+01 +   1.960E+01 2.52E+01 3.28E+00 GA 
 
PB-214   N   1.6837E+01                                      5.84E+05             
                           351.93 1.684E+01 @(P 1.774E+00 7.04E+00 3.76E+01 G  
                           295.09 1.263E+01 - P 3.567E+00 1.16E+01 1.93E+01 G  
                           242.00 2.169E+01 +   1.086E+01 1.74E+01 7.43E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:05:24 PMPage 13
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191381.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-207   C   1.3829E-01                                      1.18E+04             
                          1063.66 2.374E-01 &(  1.725E+00 3.25E+02 7.45E+01 G  
                           569.70 6.275E-02 ?(P 1.113E+00 5.07E+02 9.77E+01 G  
 
BI-212   N   7.6856E+00                                      6.98E+02             
                           727.17 7.686E+00 ?(  2.052E+01 8.00E+01 7.55E+00 G  
                           785.42 5.870E+01     5.055E+01 4.08E+01 1.28E+00 GA 
 
U-235    N   6.3320E+00                                      2.57E+11             
                           143.79 6.432E+00  (  5.772E+00 2.88E+01 1.10E+01 G  
                           205.33-8.654E+00 -   2.094E+01 9.97E+01 5.01E+00 G  
                           163.38 6.115E+00 ?(  2.029E+01 9.95E+01 5.08E+00 G  
                           185.72 3.431E+00 -   1.148E+00 1.56E+01 5.40E+01 GA 
 
BI-214   N   1.5307E+01                                      5.84E+05             
                           609.31 1.531E+01  (P 1.935E+00 8.48E+00 4.61E+01 G  
                          1120.29 3.407E+00 - P 1.260E+01 1.09E+02 1.51E+01 G  
                          1764.49 1.957E+01 + P 8.623E+00 1.89E+01 1.54E+01 G  
 
BI-210M  T  -1.9109E-01                                      1.10E+09             
                           265.83-1.911E-01 &(  2.026E+00 3.11E+02 5.00E+01 G  
                           304.90 0.000E+00 +   7.738E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   1.9414E+01                                      2.10E+03             
                           911.07 1.959E+01  (  1.774E+00 9.12E+00 2.90E+01 G  
                           968.97 1.913E+01  (P 3.690E+00 1.32E+01 1.75E+01 G  
                           338.32 3.220E+00 - P 1.539E+01 1.43E+02 1.20E+01 G  
                            93.35 3.904E+00 - P 3.840E+01 2.95E+02 5.56E+00 XA 
 
TH-227   N   2.9323E+00                                      7.95E+03             
                           256.24 3.792E+00 &(  1.199E+01 1.28E+02 7.00E+00 G  
                           235.97 2.443E+00 ?(  1.837E+01 2.25E+02 1.23E+01 G  
                            50.14-7.501E+00 +   2.543E+01 1.02E+02 8.00E+00 G  
 
TH-229   N  -8.8367E-01                                      2.68E+06             
                           193.51-8.837E-01 ?(  1.942E+01 8.87E+02 4.40E+00 G  
                           210.85-1.496E+01 + P 3.597E+01 1.83E+02 2.99E+00 G  
 
TH-234   N   3.1456E+01                                      1.63E+12             
                            92.59 2.606E+01  (  1.494E+01 1.89E+01 5.58E+00 G  
                            63.29 3.936E+01  (  2.424E+01 2.04E+01 3.81E+00 G  
 
PA-233   C  -6.2360E-03                                      7.82E+08             
                           312.01-6.236E-03 %(P 6.116E+00 1.31E+04 3.60E+01 G  
                           300.18-4.676E-01 %   3.462E+01 2.20E+03 6.20E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:05:24 PMPage 14
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191381.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-234   N   1.1997E-01                                      1.63E+12             
                           131.29-9.112E-01 ?(P 8.674E+00 3.88E+02 1.80E+01 G  
                           946.02 1.505E+00 ?(  7.830E+00 2.24E+02 1.34E+01 G  
                           569.47 5.419E-02 %   1.327E+01 6.93E+03 8.20E+00 G  
                           883.24-7.555E+00 +   2.202E+01 8.72E+01 9.60E+00 G  
                           880.53-1.204E+01 +   3.257E+01 8.10E+01 6.00E+00 GA 
 
PA-234M  N   1.8720E+02                                      1.63E+12             
                          1001.00 1.960E+02 ?(  1.107E+02 2.20E+01 8.37E-01 G  
                           766.41 1.622E+02 &(  4.124E+02 7.61E+01 2.94E-01 G  
 
AM-241   T   1.2668E+00                                      1.58E+05             
                            59.54 1.267E+00 ?(P 4.896E+00 1.16E+02 3.59E+01 G  
 
Np-237   F   1.0622E+00                                      2.14E+06             
                            86.49 1.062E+00  (  6.487E+00 1.81E+02 1.31E+01 G  
 
Ir-192   F   1.6337E-01                                      7.40E+01             
                           316.49-1.554E-01 ?(  1.197E+00 2.26E+02 8.70E+01 G  
                           468.06 6.996E-01 ?(  2.167E+00 9.22E+01 5.18E+01 G  
                           308.44 0.000E+00 -   6.879E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F   3.3596E-01                                      1.30E+01             
                           818.50-3.607E-02 &(  1.474E+00 1.16E+03 1.00E+02 G  
                          1048.07 4.734E-01 ?(  1.078E+00 6.86E+01 8.00E+01 G  
                           340.57 8.947E-01 ?(  3.848E+00 1.29E+02 4.69E+01 G  
 
Np-239   T   3.6786E-01                                      2.36E+00             
                           103.70 1.664E-07 %   5.110E+00 9.10E+08 2.40E+01 X  
                           106.13 3.679E-01 &(  5.254E+00 4.25E+02 2.27E+01 G  
                            99.50 2.083E+00 *   7.877E+00 1.13E+02 1.50E+01 X  
 
Nd-147       1.4042E+00                                      1.11E+01             
                           531.00 1.404E+00 ?(  6.381E+00 1.86E+02 1.30E+01 G  
                            91.10-1.399E+00 +   7.690E+00 1.65E+02 2.83E+01 G  
 
TL-210   N   2.3027E-01                                      5.84E+05             
                           799.60 1.476E-01 ?(  1.366E+00 2.66E+02 9.90E+01 G  
                           296.00 3.338E-01 ?(  2.675E+00 2.39E+02 7.90E+01 G  
                          1313.00 2.489E+00 &   5.458E+00 1.02E+02 2.10E+01 GA 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:05:24 PMPage 15
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191381.An1             
                                                                                 
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54       319.        -7.    -0.004   362.81  -3.551E+00   
 TH-227      50.14       493.       -31.    -0.017   101.84  -7.501E+00   
 AM-241      59.54       588.        30.     0.017   116.01   1.267E+00  P
 BA-133      80.99      1556.       -40.    -0.022    86.47  -1.358E+00  P
 EU-155      86.54      2055.       -36.    -0.020   176.99  -1.314E+00   
 Nd-147      91.10      1806.       -37.    -0.020   165.34  -1.399E+00   
 Np-239      99.50       550.        30.     0.016   113.50   2.083E+00   
 Gd-153     103.20       580.        23.     0.013   147.04   1.124E+00   
 Np-239     106.13       573.         8.     0.004   424.63   3.679E-01   
 EU-152     121.78       384.       -13.    -0.007   214.97  -4.763E-01   
 EU-154     123.10       270.        28.     0.016    84.73   7.229E-01   
 PA-234     131.29       953.       -15.    -0.009   387.71  -9.112E-01  P
 CO-57      136.47      1127.       -35.    -0.020   135.40  -3.569E+00   
 Tc-99m     140.51       993.       -34.    -0.019   132.08  -4.281E-01   
 CE-141     145.44      1007.       -33.    -0.018   136.74  -7.611E-01   
 Ba-140     162.66       322.        26.     0.015    99.08   4.976E+00   
 CE-139     165.85       315.        11.     0.006   225.47   1.648E-01   
 TH-229     193.51       184.        -3.    -0.002   887.15  -8.837E-01   
 TH-229     210.85       264.       -33.    -0.018   183.02  -1.496E+01  P
 TH-227     235.97      1039.        20.     0.011   225.23   2.443E+00   
 EU-152     244.69       991.        23.     0.013   192.29   4.652E+00   
 TH-227     256.24       120.        17.     0.009   128.47   3.792E+00   
 Cd-113m    263.70       140.        20.     0.011    84.69   5.432E+03   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:05:24 PMPage 16
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191381.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-210M    265.83       169.        -6.    -0.003   310.73  -1.911E-01   
 Hg-203     279.20       248.       -25.    -0.014    91.36  -5.082E-01   
 TL-210     296.00       663.        15.     0.009   239.19   3.338E-01   
 Ir-192     316.49       140.        -8.    -0.004   225.68  -1.554E-01   
 CR-51      320.08       157.        13.     0.007   142.86   2.318E+00  P
 La-140     328.76       506.       -22.    -0.012   146.79  -2.000E+00   
 Cf-249     333.44       485.        -6.    -0.003   559.15  -6.734E-01   
 Cs-136     340.57       393.        22.     0.012   128.60   8.947E-01   
 EU-152     344.29       404.        22.     0.012   130.03   1.600E+00   
 HF-181     345.83       426.        22.     0.012   133.32   2.825E+00   
 BA-133     356.00       472.       -20.    -0.011   155.32  -6.306E-01   
 BA-133     383.84       180.       -21.    -0.012    93.37  -4.821E+00   
 Cf-249     387.95       134.        17.     0.009    98.87   5.386E-01   
 SN-113     391.69       204.       -22.    -0.012    14.91  -7.091E-01  P
 SB-125     427.88        65.         2.     0.001   897.04   1.388E-01  P
 AG-108M    433.94        69.        -7.    -0.004   234.70  -1.826E-01   
 PM-146     453.88        78.       -16.    -0.009   101.64  -5.833E-01  P
 SB-125     463.37        92.        16.     0.009    89.97   3.543E+00  P
 Ir-192     468.06        91.        15.     0.008    92.24   6.996E-01   
 BE-7       477.60       156.        -4.    -0.002   410.87  -9.944E-01   
 La-140     487.02       162.        -8.    -0.005   223.06  -4.395E-01   
 RU-103     497.05        65.       -11.    -0.006   125.75  -3.079E-01  P
 RH-106     511.86        77.       130.     0.072    12.96   1.650E+01   
 Nd-147     531.00        39.         7.     0.004   185.99   1.404E+00   
 CS-134     563.24        37.        12.     0.006   114.89   3.805E+00   
 CS-134     569.32        47.        16.     0.009    64.71   2.886E+00   
 BI-207     569.70        63.         2.     0.001   507.26   6.275E-02  P
 SB-125     600.50       482.       -18.    -0.010   173.82  -2.882E+00   
 SB-124     602.73       481.       -19.    -0.010   166.68  -5.475E-01   
 CS-134     604.71       462.       -19.    -0.010   163.27  -5.530E-01   
 RU-103     610.30       443.       -14.    -0.008   208.87  -7.223E+00   
 PM-144     618.06        50.        12.     0.007    84.47   3.680E-01   
 RH-106     621.92        98.       -14.    -0.007   107.47  -3.984E+00   
 SB-125     635.89        40.        12.     0.007    77.63   3.249E+00   
 AG-110M    657.76       107.       -16.    -0.009   126.88  -5.285E-01  P
 PM-144     696.54        76.        16.     0.009    83.48   4.996E-01   
 NB-94      702.63       111.       -14.    -0.008   110.91  -4.539E-01   
 ZR-95      724.20       118.       -16.    -0.009   101.13  -1.166E+00   
 PM-146     735.72        23.        12.     0.007    87.40   1.835E+00  P
 PM-146     747.16        23.        13.     0.007    86.23   1.244E+00   
 ZR-95      756.73        35.         7.     0.004   191.29   4.331E-01  P
 AG-110M    763.94        72.        -7.    -0.004   175.55  -1.075E+00   
 NB-95      765.79        58.        16.     0.009    71.40   5.515E-01   
 EU-152     778.92        25.        13.     0.007    90.50   3.428E+00   
 CS-134     795.87        45.        13.     0.007    78.77   5.315E-01   
 TL-210     799.60        58.         4.     0.002   265.55   1.476E-01   
 CS-134     801.95        80.       -15.    -0.008    86.65  -6.244E+00   
 CO-58      810.78        60.        -7.    -0.004   160.99  -2.520E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:05:24 PMPage 17
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191381.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 MN-54      834.85        25.         6.     0.003   187.70   2.198E-01   
 Co-56      846.77        30.         5.     0.003   244.95   1.852E-01   
 NB-94      871.10        76.       -21.    -0.011    63.60  -7.826E-01   
 EU-154     873.23        72.        13.     0.007    94.28   4.112E+00  P
 PA-234     880.53       108.       -19.    -0.011    81.04  -1.204E+01   
 PA-234     883.24       127.       -19.    -0.011    87.21  -7.555E+00   
 Y-88       898.04        46.        -7.    -0.004   184.86  -2.824E-01  P
 AG-110M    937.49        65.       -22.    -0.012    56.49  -2.612E+00  P
 PA-234     946.02        25.         5.     0.003   224.35   1.505E+00   
 EU-152     964.11       129.         5.     0.003   324.35   1.401E+00   
 EU-154     996.33        11.         6.     0.004    82.00   2.546E+00   
 EU-154    1004.77        78.       -11.    -0.006   118.32  -2.569E+00   
 Co-56     1037.84        27.        -3.    -0.002   355.59  -9.268E-01  P
 Cs-136    1048.07        13.         9.     0.005    68.59   4.734E-01   
 RH-106    1050.36        29.        -6.    -0.003   130.24  -1.731E+01   
 BI-207    1063.66        32.         4.     0.002   325.32   2.374E-01   
 Ga-68     1077.40        11.        16.     0.009    51.75   2.574E+01   
 FE-59     1099.25        27.         1.     0.001   884.59   1.071E-01   
 EU-152    1112.07       125.        -8.    -0.005   193.12  -2.797E+00   
 Sc-46     1120.55        63.        15.     0.008    80.33   6.812E-01   
 Ta-182    1121.30        90.        16.     0.009    86.57   2.139E+00   
 CO-60     1173.24        43.       -11.    -0.006   112.40  -5.203E-01  P
 Ta-182    1189.05        45.        -9.    -0.005   172.32  -2.782E+00   
 Ta-182    1221.41        23.         9.     0.005   124.03   1.705E+00   
 Co-56     1238.28        23.        13.     0.007    87.86   1.013E+00  P
 NA-22     1274.53        40.       -10.    -0.005    97.59  -4.937E-01   
 FE-59     1291.60        29.        -4.    -0.002   337.16  -4.184E-01  P
 TL-210    1313.00        17.        10.     0.006   101.73   2.489E+00   
 CO-60     1332.50        23.         1.     0.001   841.87   7.055E-02   
 AG-110M   1384.30        11.         5.     0.003   175.40   1.048E+00   
 La-140    1596.21        30.       -17.    -0.010   126.22  -1.118E+00  P
 Co-56     1771.35        81.       -14.    -0.008    95.04  -6.024E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -9.9436E-01   -9.9436E-01    4.109E+02%                1.40E+01
 NA-22  #A   -4.9374E-01   -4.9374E-01    9.759E+01%                1.64E+00
 K-40         2.1906E+02    2.1906E+02    5.355E+00%                1.10E+01
 Sc-46  #A    3.1174E-01    3.1174E-01    8.033E+01%                2.19E+00
 CR-51  #A    2.3177E+00    2.3178E+00    1.429E+02%                1.12E+01
 MN-54  #A    2.1977E-01    2.1977E-01    1.877E+02%                9.53E-01
 FE-59  #A    1.0708E-01    1.0708E-01    8.846E+02%                2.15E+00
 Co-56  #A    5.1466E-01    5.1466E-01    8.786E+01%                1.05E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:05:24 PMPage 18
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191381.An1             
                                                                                 
 CO-57  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.17E+00
 CO-58  #A   -2.5202E-01   -2.5202E-01    1.610E+02%                1.40E+00
 CO-60  #A    7.0552E-02    7.0552E-02    8.419E+02%                1.32E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.82E+00
 NB-94  #A   -4.5389E-01   -4.5389E-01    1.109E+02%                1.70E+00
 ZR-95  #A    4.3305E-01    4.3306E-01    1.913E+02%                1.89E+00
 NB-95  #A    5.5147E-01    5.5147E-01    7.140E+01%                1.31E+00
 RU-103 #A   -3.0790E-01   -3.0790E-01    1.257E+02%                1.10E+00
 RH-106 #A   -3.9843E+00   -3.9843E+00    1.075E+02%                1.44E+01
 AG-108M#A   -1.8260E-01   -1.8260E-01    2.347E+02%                1.03E+00
 AG-110M#A    2.5874E-01    2.5874E-01    1.754E+02%                2.98E+00
 SN-113 #A   -7.0908E-01   -7.0908E-01    1.491E+01%                2.27E+00
 SB-124 #A   -5.4749E-01   -5.4749E-01    1.667E+02%                3.06E+00
 SB-125 #A    1.5172E+00    1.5172E+00    7.763E+01%                3.04E+00
 I-131  #A    0.0000E+00    0.0000E+00    1.000E+03%                9.46E-01
 Gd-153 #A    4.7297E-01    4.7297E-01    1.470E+02%                6.98E+00
 Ga-68  #A    2.5674E+01    2.5735E+01    5.175E+01%                2.83E+01
 Tc-99m #A   -4.2789E-01   -4.2808E-01    1.321E+02%                1.88E+00
 BA-133 #A   -6.3056E-01   -6.3056E-01    1.553E+02%                3.28E+00
 CS-134 #A    1.1131E+00    1.1131E+00    5.120E+01%                1.40E+00
 CS-137 #A    7.0247E-01    7.0247E-01    8.224E+01%                1.93E+00
 CE-139 #A    1.6483E-01    1.6483E-01    2.255E+02%                1.25E+00
 Ba-140 #A    9.1492E-01    9.1492E-01    9.908E+01%                3.78E+00
 La-140 #A   -1.1180E+00   -1.1181E+00    1.262E+02%                1.82E+00
 CE-141 #A   -7.6109E-01   -7.6109E-01    1.367E+02%                3.46E+00
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.40E+01
 PM-144 #A    4.3376E-01    4.3376E-01    5.938E+01%                1.40E+00
 EU-152 #A    1.4285E+00    1.4285E+00    9.050E+01%                3.45E+00
 EU-154 #A    1.6796E+00    1.6796E+00    5.032E+01%                2.04E+00
 EU-155 #A   -1.0543E-02   -1.0543E-02    2.789E+04%                5.77E+00
 HF-181 #A    4.4541E-01    4.4541E-01    1.333E+02%                1.86E+00
 Ta-182 #A    1.9502E+00    1.9502E+00    7.563E+01%                6.20E+00
 Hg-203 #A   -5.0816E-01   -5.0817E-01    9.136E+01%                1.55E+00
 TL-208       6.9895E+00    6.9895E+00    9.549E+00%                1.03E+00
 PM-146 #A    3.7591E-01    3.7591E-01    5.313E+01%                1.57E+00
 Y-88   #A   -2.3105E-02   -2.3105E-02    1.883E+03%                1.00E+00
 Cd-113m#A    5.4316E+03    5.4316E+03    8.469E+01%                1.54E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.10E+01
 Cf-251  A    2.4667E+00    2.4667E+00    4.765E+01%                3.07E+00
 Cf-249 #A    5.3863E-01    5.3863E-01    9.887E+01%                1.79E+00
 Sn-126 #A    4.5331E+00    4.5331E+00    1.186E+02%                1.79E+01
 PB-210 #A   -3.5512E+00   -3.5512E+00    3.628E+02%                4.36E+01
 PB-212       1.8730E+01    1.8730E+01    5.029E+00%                1.71E+00
 PB-214       1.6837E+01    1.6837E+01    7.041E+00%                1.77E+00
 BI-207 #A    1.3829E-01    1.3829E-01    3.013E+02%                1.73E+00
 BI-212  A    7.6856E+00    7.6856E+00    7.998E+01%                2.05E+01
 U-235        6.3320E+00    6.3320E+00    2.880E+01%                5.77E+00
 BI-214       1.5307E+01    1.5307E+01    8.482E+00%                1.93E+00
 BI-210M#A   -1.9109E-01   -1.9109E-01    3.107E+02%                2.03E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/20/2019 11:05:24 PMPage 19
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191381.An1             
                                                                                 
 AC-228       1.9414E+01    1.9414E+01    8.007E+00%                1.77E+00
 TH-227 #A    2.9323E+00    2.9323E+00    1.285E+02%                1.20E+01
 TH-229 #A   -8.8367E-01   -8.8367E-01    8.872E+02%                1.94E+01
 TH-234       3.1456E+01    3.1456E+01    1.388E+01%                1.49E+01
 PA-231 #A    0.0000E+00    0.0000E+00    7.071E+02%                7.49E+01
 PA-233 #A   -6.2360E-03   -6.2360E-03    1.312E+04%                6.12E+00
 PA-234 #A    1.1997E-01    1.1997E-01    2.240E+02%                8.67E+00
 PA-234M#     1.8720E+02    1.8720E+02    2.197E+01%                1.11E+02
 AM-241 #A    1.2668E+00    1.2668E+00    1.160E+02%                4.90E+00
 Np-237  A    1.0622E+00    1.0622E+00    1.810E+02%                6.49E+00
 Ir-192 #A    1.6337E-01    1.6337E-01    9.224E+01%                1.20E+00
 Cs-136 #A    3.3595E-01    3.3596E-01    6.859E+01%                1.47E+00
 Np-239 #A    3.6784E-01    3.6786E-01    4.246E+02%                5.25E+00
 Nd-147 #A    1.4042E+00    1.4042E+00    1.860E+02%                6.38E+00
 TL-210 #A    2.3027E-01    2.3027E-01    1.787E+02%                1.37E+00
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.13E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.3 keV)     3.366E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.3 keV) 3.3659119E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 2_Gamma_20191117 
-----------------------------------------------------------------------------                      
   Sample Description: 430296_Gamma_160-34284-A-4-B 
             Detector: Detector # 2       
             Batch ID: 430296                 
    Work Order Number: Gamma   
           Lot Number: 160-34284-A-4-B
-----------------------------------------------------------------------------
        Decay to Time: 6/21/2019 02:37        Live Time: 1800   sec
     Acquisition Time: 6/21/2019 02:37:15     Real Time: 1805   sec
        Analysis Time: 6/21/2019 03:07        Dead Time: 0.27   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 2_Soil_TunaCan.Clb
  Efficiency Cal Desc: 2_Soil_TunaCan_101407
  Efficiency Cal Date: 4/20/2018 13:56
      Energy Cal Date: 4/20/2018 13:54                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 2_2019-06-08_1441.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       1.062E+01           36.2     3.838E+00    3.875E+00    1.186E+01
NA-22      2.111E+00           20.4     4.310E-01    4.436E-01    6.484E-01
K-40       2.790E+02            5.8     1.630E+01    2.155E+01    1.007E+01
Sc-46      8.068E-01          105.8     8.539E-01    8.549E-01    2.886E+00
CR-51     -1.029E+00          438.1     4.509E+00    4.510E+00    1.693E+01
MN-54      4.528E-01          156.2     7.074E-01    7.077E-01    1.738E+00
FE-59      2.290E-02           81.8     1.873E-02    1.876E-02    3.780E+00
Co-56      3.217E-01           95.5     3.073E-01    3.077E-01    1.756E+00
CO-57      1.872E-01          210.4     3.938E-01    3.940E-01    1.327E+00
CO-58     -9.304E-01           70.4     6.550E-01    6.567E-01    2.774E+00
CO-60     -8.264E-01           82.6     6.829E-01    6.841E-01    2.585E+00
ZN-65     -1.191E+00          176.6     2.103E+00    2.104E+00    7.202E+00
NB-94     -3.766E-01          114.5     4.311E-01    4.315E-01    1.711E+00
ZR-95      1.126E+00           70.9     7.982E-01    8.003E-01    2.514E+00
NB-95     -1.100E+00           84.3     9.274E-01    9.291E-01    3.097E+00
RU-103     2.562E-01          189.1     4.844E-01    4.846E-01    1.241E+00
RH-106    -5.624E+00          225.4     1.268E+01    1.268E+01    4.271E+01
AG-108M    2.138E-01          233.4     4.991E-01    4.992E-01    1.378E+00
AG-110M    0.000E+00         1.#INF     4.320E-01    4.320E-01    4.376E+00
SN-113     3.250E-01          271.4     8.821E-01    8.823E-01    3.009E+00
SB-124     1.155E+00           88.1     1.018E+00    1.020E+00    3.942E+00
SB-125     2.739E+00           53.0     1.452E+00    1.459E+00    3.682E+00
I-131      3.455E-01           87.9     3.037E-01    3.042E-01    1.343E+00
Gd-153    -1.374E+00          151.8     2.086E+00    2.088E+00    6.946E+00
Ga-68      2.142E+01          105.3     2.256E+01    2.260E+01    5.395E+01
Tc-99m     3.695E-01          118.7     4.387E-01    4.392E-01    1.466E+00
BA-133    -2.399E-01          138.8     3.329E-01    3.332E-01    4.655E+00
CS-134    -4.010E-01           53.7     2.152E-01    2.161E-01    2.823E+00
CS-137     1.964E+00           37.7     7.400E-01    7.467E-01    2.326E+00
CE-139     1.972E-01          232.0     4.575E-01    4.576E-01    1.545E+00
Ba-140     2.382E+00          110.7     2.637E+00    2.640E+00    5.283E+00
La-140     4.516E-02           68.3     3.085E-02    3.094E-02    2.423E+00
CE-141     6.520E-01          121.8     7.942E-01    7.949E-01    2.656E+00

                                 (Page 1 of 23)

Page 823 of 1394



CE-144    -3.719E+00          113.1     4.205E+00    4.209E+00    1.401E+01
PM-144     3.486E-02          582.1     2.029E-01    2.029E-01    1.682E+00
EU-152     1.966E+00          103.7     2.039E+00    2.042E+00    3.827E+00
EU-154     2.057E+00           48.2     9.917E-01    9.974E-01    2.947E+00
EU-155     1.714E+00          142.2     2.437E+00    2.439E+00    8.127E+00
HF-181     5.266E-01          100.9     5.312E-01    5.319E-01    1.969E+00
Ta-182     2.684E+00           73.5     1.972E+00    1.976E+00    9.540E+00
Hg-203    -1.538E-01          330.5     5.083E-01    5.083E-01    1.737E+00
TL-208     7.342E+00            9.3     6.816E-01    7.771E-01    8.986E-01
PM-146    -1.755E-01          112.7     1.979E-01    1.981E-01    2.199E+00
Y-88      -3.116E-02         2617.4     8.155E-01    8.155E-01    9.247E-01
Cd-113m    2.342E+03          277.6     6.501E+03    6.503E+03    2.218E+04
Cd-109     1.292E-01        13813.4     1.784E+01    1.784E+01    5.976E+01
Cf-251    -1.868E+00          123.7     2.311E+00    2.313E+00    6.202E+00
Cf-249     5.233E-01          140.4     7.348E-01    7.353E-01    2.813E+00
Sn-126    -5.530E+00          109.6     6.063E+00    6.071E+00    2.019E+01
PB-210     3.110E+01           43.4     1.348E+01    1.362E+01    3.821E+01
PB-212     2.186E+01            5.2     1.144E+00    1.615E+00    1.950E+00
PB-214     2.091E+01            7.5     1.577E+00    1.900E+00    2.667E+00
BI-207    -8.955E-02          134.8     1.207E-01    1.208E-01    2.318E+00
BI-212     6.220E+00          125.1     7.784E+00    7.791E+00    2.662E+01
U-235      1.918E+00          178.0     3.414E+00    3.416E+00    1.213E+01
BI-214     1.598E+01           10.1     1.606E+00    1.801E+00    3.499E+00
BI-210M    7.000E-01          148.8     1.041E+00    1.042E+00    2.527E+00
AC-228     2.634E+01            9.0     2.381E+00    2.730E+00    3.656E+00
TH-227    -6.636E+00          104.9     6.964E+00    6.973E+00    1.780E+01
TH-229    -3.259E-01         2621.3     8.544E+00    8.544E+00    2.220E+01
TH-234     4.504E+01           12.9     5.800E+00    6.315E+00    2.074E+01
PA-231     1.280E+01          155.7     1.993E+01    1.994E+01    8.938E+01
PA-233    -8.728E-02          115.9     1.012E-01    1.013E-01    7.905E+00
PA-234     2.382E+00           89.8     2.140E+00    2.144E+00    7.898E+00
PA-234M    2.632E+01           66.2     1.742E+01    1.747E+01    3.468E+02
AM-241     1.435E+00          112.4     1.613E+00    1.615E+00    4.303E+00
Np-237     0.000E+00         1.#INF     5.567E+00    5.567E+00    1.852E+01
Ir-192    -2.552E-01          101.4     2.588E-01    2.592E-01    1.860E+00
Cs-136     7.653E-01           73.6     5.631E-01    5.647E-01    2.782E+00
Np-239    -1.687E+00          142.9     2.410E+00    2.413E+00    8.032E+00
Nd-147    -1.901E+00          229.7     4.367E+00    4.369E+00    1.109E+01
TL-210     9.327E-02          214.5     2.001E-01    2.002E-01    2.696E+00
Kr-85      0.000E+00         1.#INF     6.446E+01    6.446E+01    5.736E+02
-----------------------------------------------------------------------------
Total      2.900E+03

      Analyst: conrad.reuscher
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:07:50 AMPage  1
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191117.An1             
                                                                                 
 Sample description                                             
      430296_Gamma_160-34284-A-4-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det2\2_Gamma_20191117.An1

 Acquisition information
        Start time:                 6/21/2019 2:37:15 AM
        Live time:               1800
        Real time:               1805
        Dead time:                  0.27 %
        Detector ID:                    2

 Detector system                                                
      Ge 2 SN/164                                                     
                                                                      

 Calibration
        Filename:                   2_Soil_TunaCan.Clb
      2_Soil_TunaCan_101407                                           
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 1:54:10 PM
             Zero offset:           0.101 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -4.975E-09 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 1:56:20 PM
             Type:                  Polynomial
             Uncertainty:           1.003 %
             Coefficients:         -0.414971  -4.933446   0.551852
                                   -0.058768   0.002630  -0.000046

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  2000.01keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:07:50 AMPage  2
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191117.An1             
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/21/2019 2:37:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       2_2019-06-08_1441.PBC
                                                 6/8/2019 2:41:26 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   27 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1874

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.60       44.  43.35   0.72  1.833E-02    46.54   4.250    PBC<MDA PB210 
    59.54       28. 112.43   0.84  3.048E-02    59.54  35.900    PBC<MDA AM241 
    63.46      133.  22.69   0.76  3.271E-02    63.29   3.810  5.955E+01 TH234 
    74.86      258.  10.53   0.86  3.745E-02
    77.20      328.   8.21   0.86  3.819E-02
    87.07      101.  21.73   0.87  4.059E-02    86.49  13.100  1.064E+01 Np237 
                                                86.54  30.700  4.538E+00 EU155 
                                                86.94   9.040  1.538E+01 Sn126 
                                                87.57  37.500    PBC<MDA Sn126 
    89.80       80.  26.51   0.87  4.105E-02
    92.77      221.  11.58   0.87  4.148E-02    92.59   5.584  4.503E+01 TH234 
                                                93.35   5.561  5.310E+01 AC228 
   103.70       27. 139.10   0.88  4.235E-02   103.70  24.000    PBC<MDA Np239 
   105.91       28. 142.22   0.88  4.240E-02   105.31  21.200    PBC<MDA EU155 
                                               106.13  22.700  1.600E+00 Np239 
   117.59       29.  53.68   0.52  4.226E-02
   121.78       24. 103.74   0.89  4.203E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  3.690E-01 CO57  
   122.06       12. 210.40   0.89  4.201E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.872E-01 CO57  
   131.29       25. 125.08   0.90  4.126E-02   131.29  18.000    PBC<MDA PA234 
   133.02       20. 159.98   0.90  4.110E-02   133.02  43.300    PBC<MDA HF181 
   140.51       23. 118.72   0.91  4.029E-02   140.51  89.300    PBC<MDA Tc99m 
   143.79       10. 274.96   0.91  3.990E-02   143.79  10.960    PBC<MDA U235  
   145.44       22. 121.82   0.91  3.970E-02   145.44  48.200    PBC<MDA CE141 
   162.66       15. 143.42   0.93  3.746E-02   162.66   6.220    PBC<MDA Ba140 
   165.85       10. 232.02   0.93  3.703E-02   165.85  79.900    PBC<MDA CE139 

                                 (Page 4 of 23)

Page 826 of 1394



      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:07:50 AMPage  3
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191117.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   185.88      152.  14.74   1.17  3.432E-02   185.72  54.000  4.556E+00 U235  
   205.33        9. 226.12   0.96  3.183E-02   205.33   5.010    PBC<MDA U235  
   227.00       36.  54.75   0.98  2.931E-02   227.00   6.300    PBC<MDA Cf251 
   235.97       18. 230.47   0.99  2.836E-02   235.97  12.300    PBC<MDA TH227 
   238.66      481.   5.72   1.03  2.808E-02   238.63  43.300  2.198E+01 PB212 
   241.99       82.  19.48   0.99  2.774E-02   242.00   7.430  2.199E+01 PB214 
   244.69       20. 216.68   0.99  2.747E-02   244.69   7.580    PBC<MDA EU152 
   263.70        6. 277.56   1.01  2.570E-02   263.70   0.006    PBC<MDA Cd113m
   265.83        9. 186.04   1.01  2.551E-02   265.83  50.000    PBC<MDA BI210M
   277.35       32.  46.62   1.34  2.455E-02   277.28   6.310    PBC<MDA TL208 
   284.30        2. 906.93   1.03  2.399E-02   284.30   6.140    PBC<MDA I131  
   295.27      167.  12.94   1.35  2.318E-02   295.09  19.300  2.074E+01 PB214 
   296.00       14. 214.51   1.03  2.311E-02   296.00  79.000    PBC<MDA TL210 
   299.69       35.  37.82   1.28  2.283E-02   300.03   3.280  2.572E+01 PB212 
                                               300.07   2.460  3.430E+01 PA231 
                                               300.18   6.200  1.361E+01 PA233 
   300.07       14. 217.14   1.04  2.282E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.382E+01 PA231 
                                               300.18   6.200  5.486E+00 PA233 
   300.18       14. 220.41   1.04  2.282E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.382E+01 PA231 
                                               300.18   6.200  5.486E+00 PA233 
   302.65       14. 223.21   1.04  2.264E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  1.875E+00 BA133 
   302.85       14. 226.35   1.04  2.263E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  1.875E+00 BA133 
   304.85       14. 229.14   1.04  2.249E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.237E+00 BI210M
   304.90       14. 232.23   1.04  2.249E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.237E+00 BI210M
   308.44        7. 474.30   1.04  2.225E-02   308.44  31.750    PBC<MDA Ir192 
   328.76       14. 103.08   1.06  2.096E-02   328.76  20.300    PBC<MDA La140 
   333.44       12. 140.41   1.06  2.069E-02   333.44  15.510    PBC<MDA Cf249 
   338.45      108.  14.66   1.13  2.040E-02   338.32  12.010  2.444E+01 AC228 
   351.92      279.   7.75   1.00  1.967E-02   351.93  37.600  2.099E+01 PB214 
   383.84       15. 110.52   1.10  1.814E-02   383.84   8.940    PBC<MDA BA133 
   387.95        4. 477.81   1.11  1.796E-02   387.95  66.000    PBC<MDA Cf249 
   391.69        7. 271.39   1.11  1.780E-02   391.69  64.000    PBC<MDA SN113 
   427.88       12. 103.04   1.14  1.641E-02   427.88  29.600    PBC<MDA SB125 
   463.37       23.  53.01   1.16  1.525E-02   463.37  10.470    PBC<MDA SB125 
   477.60       30.  36.15   1.17  1.484E-02   477.60  10.520    PBC<MDA BE7   
   482.00       10. 122.94   1.18  1.472E-02   482.00  80.500    PBC<MDA HF181 
   487.02       12. 114.33   1.18  1.458E-02   487.02  45.500    PBC<MDA La140 
   497.29        6. 189.05   1.19  1.431E-02   497.05  90.900    PBC<MDA RU103 
   510.69      100.  18.52   1.53  1.397E-02   511.86  20.000  1.998E+01 RH106 
   537.26        6. 193.05   1.22  1.335E-02   537.26  24.390    PBC<MDA Ba140 
   569.32       11.  71.81   1.24  1.268E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  6.113E+00 PA234 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:07:50 AMPage  4
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191117.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               569.70  97.740  5.130E-01 BI207 
   569.47        8. 122.91   1.24  1.268E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  4.043E+00 PA234 
                                               569.70  97.740  3.393E-01 BI207 
   569.70        5. 192.87   1.24  1.267E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  2.673E+00 PA234 
                                               569.70  97.740  2.243E-01 BI207 
   583.32      143.   8.86   1.22  1.241E-02   583.02  84.500  7.342E+00 TL208 
   600.50       11. 226.95   1.27  1.210E-02   600.50  17.860    PBC<MDA SB125 
   602.73       11. 230.70   1.27  1.206E-02   602.73  98.260    PBC<MDA SB124 
   604.71       11. 234.41   1.27  1.202E-02   604.71  97.620    PBC<MDA CS134 
   609.49      174.   9.42   1.19  1.194E-02   609.31  46.090  1.758E+01 BI214 
                                               610.30   5.750  1.411E+02 RU103 
   614.28       11. 233.39   1.28  1.186E-02   614.28  89.850    PBC<MDA AG108M
   618.06        3. 934.28   1.28  1.180E-02   618.06  99.100    PBC<MDA PM144 
   635.89        3. 260.47   1.29  1.151E-02   635.89  11.310    PBC<MDA SB125 
   636.97        8.  87.91   1.29  1.149E-02   636.97   7.170    PBC<MDA I131  
   661.66       33.  37.67   1.31  1.112E-02   661.66  85.210    PBC<MDA CS137 
   722.79       14.  88.13   1.35  1.030E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  8.392E-01 AG108M
                                               723.36  20.220  3.772E+00 EU154 
   722.94        1. 954.90   1.35  1.030E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  8.124E-02 AG108M
                                               723.36  20.220  3.651E-01 EU154 
   724.20        9. 106.30   1.36  1.028E-02   724.20  44.150    PBC<MDA ZR95  
   727.17        9. 125.14   1.36  1.025E-02   727.17   7.550    PBC<MDA BI212 
   735.72        6. 193.88   1.36  1.014E-02   735.72  22.500    PBC<MDA PM146 
   756.73       11.  93.75   1.38  9.903E-03   756.73  54.460    PBC<MDA ZR95  
   766.41       17.  90.90   1.39  9.796E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  3.351E+02 PA234M
   818.50       13. 105.01   1.42  9.261E-03   818.50 100.000    PBC<MDA Cs136 
   834.85        7. 156.21   1.43  9.107E-03   834.85  99.980    PBC<MDA MN54  
   861.00       11.  91.32   1.45  8.874E-03   860.56  12.420    PBC<MDA TL208 
   873.23       10.  92.16   1.46  8.765E-03   873.23  12.270    PBC<MDA EU154 
   889.28       13. 105.83   1.47  8.630E-03   889.28  99.984    PBC<MDA Sc46  
   911.51      120.  10.58   1.85  8.453E-03   911.07  29.000  2.713E+01 AC228 
   946.02        4. 204.63   1.51  8.186E-03   946.02  13.400    PBC<MDA PA234 
   969.23       50.  18.37   1.56  8.020E-03   968.97  17.460  1.995E+01 AC228 
   996.33        9.  90.19   1.54  7.832E-03   996.33  10.600    PBC<MDA EU154 
  1004.77       10. 103.18   1.55  7.775E-03  1004.77  18.010    PBC<MDA EU154 
  1048.07        8. 103.08   1.58  7.498E-03  1048.07  80.000    PBC<MDA Cs136 
  1077.40        8. 105.33   1.60  7.322E-03  1077.40   3.300    PBC<MDA Ga68  
  1120.55       49.  14.39   1.02  7.078E-03  1120.29  15.100  2.571E+01 BI214 
                                              1120.55  99.987  3.883E+00 Sc46  
  1121.52       10. 118.76   1.63  7.073E-03  1121.30  34.900    PBC<MDA Ta182 
  1189.05        8.  91.63   1.67  6.719E-03  1189.05  16.200    PBC<MDA Ta182 
  1221.41        7. 161.52   1.69  6.562E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.28       11.  95.52   1.70  6.483E-03  1238.28  66.070    PBC<MDA Co56  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:07:50 AMPage  5
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191117.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1274.53       24.  20.41   1.72  6.318E-03  1274.53  99.940  2.111E+00 NA22  
                                              1274.54  35.190  5.997E+00 EU154 
  1291.60        7. 107.73   1.73  6.244E-03  1291.60  43.200    PBC<MDA FE59  
  1313.00        5. 108.01   1.75  6.152E-03  1313.00  21.000    PBC<MDA TL210 
  1461.23      299.   5.84   1.75  5.580E-03  1460.83  10.670  2.790E+02 K40   
  1764.05       40.  16.01   2.00  4.648E-03  1764.49  15.400  3.131E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.00    74.83       239.       258. 6.880E+03   10.53   0.856  -       D
   308.36    77.17       200.       328. 8.603E+03    8.21   0.858  -       D
   359.17    89.88       202.        82. 2.007E+03   26.75   0.868  -       D
   469.91   117.59        80.        29. 6.863E+02   53.68   0.524  -      s 
   743.03   185.88        96.       167. 4.875E+03   13.18   1.170  -      s 
  2042.19   510.69        56.       100. 7.178E+03   18.52   1.532  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.99    46.60       118.        44.     0.024    43.35   0.720 
 AM-241    237.72    59.54       310.        28.     0.016   112.43   0.843s
 TH-234    252.72    63.29       198.       123.     0.068    18.56   0.846D
 Sn-126    256.69    64.28       599.       -32.    -0.018   109.64   0.847 
 BA-133    323.52    80.99       400.        -4.    -0.002   891.16   0.861s
 Np-237    345.52    86.49      1394.         0.     0.000   160.49   0.866A
 EU-155    345.73    86.54      1300.        36.     0.020    67.03   0.866D
 Sn-126    347.32    86.94      1267.        -9.    -0.005   573.21   0.866 
 Sn-126    349.84    87.57      1202.        28.     0.016    87.94   0.866D
 Nd-147    363.96    91.10      1258.         0.     0.000  1000.00   0.869s
 TH-234    369.92    92.59       323.       159.     0.088    17.86   0.870D
 AC-228    372.96    93.35      1177.        33.     0.018   149.19   0.871s
 Gd-153    389.56    97.50      1102.       -31.    -0.017   151.80   0.875s
 Np-239    397.56    99.50      1071.       -31.    -0.017   149.39   0.876s
 Gd-153    412.36   103.20      1060.       -31.    -0.017   148.11   0.879s
 Np-239    414.35   103.70       683.        27.     0.015   139.10   0.879s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:07:50 AMPage  6
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191117.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-155    420.81   105.31       764.        28.     0.015   142.22   0.881s
 Np-239    424.07   106.13       858.       -29.    -0.016   142.92   0.882s
 EU-152    486.67   121.78       295.        24.     0.013   103.74   0.894s
 CO-57     487.79   122.06       319.        12.     0.007   210.40   0.895s
 EU-154    491.95   123.10       357.       -27.    -0.015    99.65   0.895s
 PA-234    524.72   131.29       488.        25.     0.014   125.08   0.902 
 HF-181    531.64   133.02       513.        20.     0.011   159.98   0.904s
 CE-144    533.70   133.54       578.       -30.    -0.017   113.06   0.904 
 HF-181    544.74   136.30       622.       -30.    -0.017   118.74   0.906s
 CO-57     545.43   136.47       622.       -30.    -0.017   118.74   0.906s
 Tc-99m    561.58   140.51       369.        23.     0.013   118.72   0.910s
 U-235     574.68   143.79       397.        10.     0.006   274.96   0.912s
 CE-141    581.30   145.44       363.        22.     0.012   121.82   0.914s
 Ba-140    650.17   162.66       228.        15.     0.008   143.42   0.928s
 CE-139    662.94   165.85       292.        10.     0.006   232.02   0.930s
 Cf-251    705.93   176.60       193.       -20.    -0.011   123.69   0.939s
 U-235     742.41   185.72       336.       -27.    -0.015    83.66   0.946s
 U-235     820.85   205.33       138.         9.     0.005   226.12   0.962s
 TH-229    842.92   210.85       204.       -13.    -0.007   165.34   0.967s
 Cf-251    907.51   227.00       103.        36.     0.020    54.75   0.980s
 TH-227    943.39   235.97       835.        18.     0.010   230.47   0.987 
 PB-212    954.04   238.63        74.       478.     0.266     5.23   0.989D
 PB-214    967.50   242.00        85.        82.     0.045    19.48   0.992D
 EU-152    978.28   244.69       886.        20.     0.011   216.68   0.994 
 TH-227   1024.46   256.24       147.       -22.    -0.012   104.95   1.003s
 Cd-113m  1054.30   263.70       160.         6.     0.004   277.56   1.009s
 BI-210M  1062.83   265.83       141.         9.     0.005   186.04   1.011s
 TL-208   1108.89   277.35        56.        32.     0.018    46.62   1.341s
 Hg-203   1116.30   279.20       162.        -6.    -0.003   330.54   1.021s
 I-131    1136.69   284.30        85.         2.     0.001   906.93   1.025s
 PB-214   1180.58   295.27        60.       167.     0.093    12.94   1.354s
 TL-210   1183.49   296.00       439.        14.     0.008   214.51   1.034s
 PB-212   1198.26   299.69        43.        35.     0.019    37.82   1.284s
 PA-231   1199.77   300.07       453.        14.     0.008   217.14   1.038s
 PA-233   1200.21   300.18       467.        14.     0.008   220.41   1.038s
 PA-231   1210.09   302.65       481.        14.     0.008   223.21   1.040s
 BA-133   1210.90   302.85       495.        14.     0.008   226.35   1.040s
 Ba-140   1218.89   304.85       509.        14.     0.008   229.14   1.041s
 BI-210M  1219.07   304.90       523.        14.     0.008   232.23   1.041s
 Ir-192   1233.25   308.44       537.         7.     0.004   474.30   1.044s
 PA-233   1247.54   312.01       558.       -15.    -0.008   115.94   1.047s
 Ir-192   1265.45   316.49       169.       -19.    -0.010   101.43   1.050s
 CR-51    1279.82   320.08       179.        -4.    -0.002   438.10   1.053s
 La-140   1314.53   328.76        59.        14.     0.008   103.08   1.060s
 Cf-249   1333.24   333.44        73.        12.     0.006   140.41   1.064s
 AC-228   1353.28   338.45        37.       108.     0.060    14.66   1.133 
 Cs-136   1361.76   340.57       301.       -17.    -0.009   145.97   1.069s
 HF-181   1382.80   345.83        79.        -3.    -0.002   495.45   1.073s

                                 (Page 8 of 23)

Page 830 of 1394



      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:07:50 AMPage  7
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191117.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PB-214   1407.17   351.92        50.       279.     0.155     7.75   1.004 
 BA-133   1423.48   356.00       446.       -19.    -0.010   160.67   1.081s
 I-131    1457.41   364.48        56.        -4.    -0.002   533.49   1.088s
 BA-133   1534.84   383.84       136.        15.     0.009   110.52   1.103s
 Cf-249   1551.27   387.95       151.         4.     0.002   477.81   1.106s
 SN-113   1566.23   391.69       160.         7.     0.004   271.39   1.109s
 SB-125   1710.97   427.88        40.        12.     0.007   103.04   1.137s
 PM-146   1814.98   453.88        64.       -14.    -0.008   115.03   1.157s
 SB-125   1852.93   463.37        62.        23.     0.013    53.01   1.164 
 Ir-192   1871.70   468.06       131.       -11.    -0.006   155.19   1.167s
 BE-7     1909.84   477.60        43.        30.     0.017    36.15   1.175 
 HF-181   1927.44   482.00        71.        10.     0.006   122.94   1.178 
 La-140   1947.54   487.02        44.        12.     0.007   114.33   1.182s
 RU-103   1987.67   497.05        32.         6.     0.003   189.05   1.189s
 RH-106   2046.91   511.86       176.       -16.    -0.009   117.61   2.450s
 Kr-85    2055.37   513.98       160.         0.     0.000  1000.00   1.202s
 Nd-147   2123.45   531.00        48.        -6.    -0.003   229.73   1.215s
 Ba-140   2148.49   537.26        37.         6.     0.003   193.05   1.219s
 CS-134   2252.39   563.24        60.       -15.    -0.008    80.00   1.239s
 CS-134   2276.73   569.32        28.        11.     0.006    71.81   1.243s
 PA-234   2277.33   569.47        39.         8.     0.004   122.91   1.243s
 BI-207   2278.25   569.70        44.         5.     0.003   192.87   1.244s
 TL-208   2332.72   583.32         9.       139.     0.077     9.28   1.223 
 SB-125   2401.44   600.50       294.        11.     0.006   226.95   1.266s
 SB-124   2410.37   602.73       305.        11.     0.006   230.70   1.268s
 CS-134   2418.28   604.71       316.        11.     0.006   234.41   1.269 
 BI-214   2436.69   609.31        47.       158.     0.088    10.05   1.273D
 RU-103   2440.64   610.30       306.        11.     0.006   229.95   1.274s
 AG-108M  2456.57   614.28       316.        11.     0.006   233.39   1.276s
 PM-144   2471.69   618.06       327.         3.     0.002   934.28   1.279s
 RH-106   2487.11   621.92       347.       -12.    -0.007   225.41   1.282s
 SB-125   2543.00   635.89        30.         3.     0.002   260.47   1.292s
 I-131    2547.34   636.97        23.         8.     0.005    87.91   1.293s
 AG-110M  2630.49   657.76       109.       -21.    -0.012    38.09   1.308s
 CS-137   2646.08   661.66        63.        33.     0.019    37.67   1.311 
 PM-144   2785.61   696.54        39.        -1.    -0.001   694.60   1.336s
 NB-94    2809.96   702.63        39.        -7.    -0.004   114.46   1.340s
 SB-124   2890.59   722.79        70.        14.     0.008    88.13   1.355s
 AG-108M  2891.19   722.94        85.         1.     0.001   954.90   1.355s
 EU-154   2892.88   723.36        86.         0.     0.000  1000.00   1.355s
 ZR-95    2896.24   724.20        46.         9.     0.005   106.30   1.356s
 BI-212   2908.12   727.17        54.         9.     0.005   125.14   1.358 
 PM-146   2942.32   735.72        35.         6.     0.004   193.88   1.364s
 PM-146   2988.08   747.16        48.        -2.    -0.001   570.03   1.372s
 ZR-95    3026.36   756.73        22.        11.     0.006    93.75   1.379s
 AG-110M  3055.21   763.94        85.       -19.    -0.010    73.70   1.384s
 NB-95    3062.60   765.79       124.       -19.    -0.011    84.33   1.385s
 PA-234M  3065.09   766.41       116.        17.     0.010    90.90   1.386 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:07:50 AMPage  8
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191117.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152   3115.12   778.92        30.        -5.    -0.003   215.19   1.395s
 BI-212   3141.12   785.42        39.        -3.    -0.002   428.82   1.399s
 CS-134   3182.92   795.87        68.       -15.    -0.009    79.76   1.407s
 TL-210   3197.84   799.60        84.        -3.    -0.002   455.12   1.409s
 CO-58    3242.54   810.77        88.       -16.    -0.009    70.40   1.417 
 La-140   3262.52   815.77        91.        -8.    -0.004   140.67   1.421s
 Cs-136   3273.44   818.50        88.        13.     0.007   105.01   1.422s
 MN-54    3338.84   834.85        31.         7.     0.004   156.21   1.434s
 Co-56    3386.53   846.77        30.        -6.    -0.004   180.22   1.442s
 TL-208   3441.70   860.56        22.        11.     0.006    91.32   1.452s
 NB-94    3483.84   871.10        43.       -16.    -0.009    63.18   1.459s
 EU-154   3492.37   873.23        39.        10.     0.006    92.16   1.460s
 PA-234   3521.57   880.53        83.       -14.    -0.008    93.04   1.465 
 PA-234   3532.41   883.24        97.        -4.    -0.002   330.95   1.467s
 AG-110M  3538.19   884.68       101.         0.     0.000  1000.00   1.468s
 Sc-46    3556.57   889.28        82.        13.     0.007   105.83   1.471s
 Y-88     3591.61   898.04        43.       -16.    -0.009    65.15   1.477s
 AC-228   3645.51   911.51         8.       120.     0.067    10.58   1.847s
 AG-110M  3749.43   937.49        42.       -12.    -0.007   118.15   1.504s
 PA-234   3783.54   946.02        14.         4.     0.002   204.63   1.510s
 EU-152   3855.90   964.11       134.       -17.    -0.009   100.83   1.522s
 AC-228   3876.38   969.23         8.        50.     0.028    18.37   1.559 
 EU-154   3984.78   996.33        30.         9.     0.005    90.19   1.544s
 PA-234M  4003.46  1001.00        67.       -10.    -0.005    96.19   1.547s
 EU-154   4018.57  1004.77        52.        10.     0.006   103.18   1.549s
 Co-56    4150.84  1037.84        24.        -2.    -0.001   555.92   1.571s
 Cs-136   4191.76  1048.07        30.         8.     0.004   103.08   1.578s
 RH-106   4200.92  1050.36        51.       -13.    -0.007    81.62   1.579s
 BI-207   4254.12  1063.66        19.        -5.    -0.003   188.24   1.588s
 Ga-68    4309.08  1077.40        14.         8.     0.004   105.33   1.597s
 FE-59    4396.49  1099.25        29.        -8.    -0.004   123.12   1.611s
 EU-152   4447.79  1112.07       114.       -14.    -0.008   112.73   1.620s
 ZN-65    4461.68  1115.55        89.        -8.    -0.004   176.57   1.622s
 BI-214   4481.70  1120.55         1.        49.     0.027    14.39   1.019s
 Sc-46    4481.70  1120.55        81.         0.     0.000  1000.00   1.625s
 Ta-182   4484.70  1121.30        72.        10.     0.006   118.76   1.626 
 CO-60    4692.46  1173.24        35.        -1.    -0.001   513.64   1.659s
 Ta-182   4755.72  1189.05        10.         8.     0.005    91.63   1.669 
 Ta-182   4885.17  1221.41        25.         7.     0.004   161.52   1.689 
 Co-56    4952.65  1238.28        20.        11.     0.006    95.52   1.700s
 NA-22    5097.66  1274.53         0.        24.     0.013    20.41   1.723s
 EU-154   5097.70  1274.54        39.       -10.    -0.006    90.63   1.723s
 FE-59    5165.93  1291.60        10.         7.     0.004   107.73   1.733s
 TL-210   5251.56  1313.00         5.         5.     0.003   108.01   1.746 
 CO-60    5329.57  1332.50        30.        -9.    -0.005    82.64   1.758s
 AG-110M  5536.78  1384.30        16.        -4.    -0.002   232.74   1.789s
 EU-152   5631.60  1408.00        11.        -2.    -0.001   452.11   1.804s
 K-40     5844.54  1461.23         3.       299.     0.166     5.84   1.752 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:07:50 AMPage  9
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191117.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 La-140   6384.53  1596.21        16.        -7.    -0.004   135.27   1.912s
 BI-214   7057.76  1764.49         1.        40.     0.022    16.01   2.005s
 Co-56    7085.20  1771.35        41.         0.     0.000  1000.00   2.008s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   1.0616E+01                                      5.31E+01             
                           477.60 1.062E+01 &(P 1.186E+01 3.62E+01 1.05E+01 G  
 
NA-22    C   2.1115E+00                                      9.50E+02             
                          1274.53 2.111E+00 ?(  6.484E-01 2.04E+01 9.99E+01 G  
 
K-40     N   2.7900E+02                                      4.66E+11             
                          1460.83 2.790E+02  (P 1.007E+01 5.84E+00 1.07E+01 G  
 
Sc-46    F   8.0685E-01                                      8.38E+01             
                           889.28 8.068E-01 ?(  2.886E+00 1.06E+02 1.00E+02 G  
                          1120.55 0.000E+00 -   3.506E+00 1.00E+03 1.00E+02 G  
 
CR-51    F  -1.0293E+00                                      2.77E+01             
                           320.08-1.029E+00 ?(P 1.693E+01 4.38E+02 9.94E+00 G  
 
MN-54    C   4.5284E-01                                      3.12E+02             
                           834.85 4.528E-01 &(P 1.738E+00 1.56E+02 1.00E+02 G  
 
FE-59    F   2.2896E-02                                      4.45E+01             
                          1099.25-1.048E+00 ?(P 3.780E+00 1.23E+02 5.65E+01 G  
                          1291.60 1.424E+00 ?(P 3.606E+00 1.08E+02 4.32E+01 G  
 
Co-56    C   3.2166E-01                                      7.73E+01             
                           846.77-3.980E-01 ?(P 1.756E+00 1.80E+02 9.99E+01 G  
                          1238.28 1.410E+00 ?(P 3.063E+00 9.55E+01 6.61E+01 G  
                          1037.84-8.724E-01 & P 1.320E+01 5.56E+02 1.41E+01 G  
                          1771.35 0.000E+00 -   2.523E+01 1.00E+03 1.55E+01  A 
 
CO-57    C   1.8719E-01                                      2.72E+02             
                           122.06 1.872E-01  (  1.327E+00 2.10E+02 8.56E+01 G  
                           136.47-3.838E+00 &   1.518E+01 1.19E+02 1.07E+01 G  

                                 (Page 11 of 23)

Page 833 of 1394



      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:07:50 AMPage 10
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191117.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-58    C  -9.3039E-01                                      7.09E+01             
                           810.78-9.304E-01 ?(P 2.774E+00 7.04E+01 9.95E+01 G  
 
CO-60    F  -8.2640E-01                                      1.93E+03             
                          1332.50-8.264E-01 ?(P 2.585E+00 8.26E+01 1.00E+02 G  
                          1173.24-1.143E-01 + P 2.490E+00 5.14E+02 9.99E+01 G  
 
ZN-65    F  -1.1909E+00                                      2.44E+02             
                          1115.55-1.191E+00 ?(  7.202E+00 1.77E+02 5.06E+01 G  
 
NB-94    I  -3.7664E-01                                      7.41E+06             
                           702.63-3.766E-01 ?(P 1.711E+00 1.14E+02 9.79E+01 G  
                           871.10-1.016E+00 +   2.114E+00 6.32E+01 9.99E+01 G  
 
ZR-95    I   1.1264E+00                                      6.40E+01             
                           756.73 1.104E+00 ?(  2.514E+00 9.37E+01 5.45E+01 G  
                           724.20 1.154E+00 ?(  4.178E+00 1.06E+02 4.42E+01 G  
 
NB-95    I  -1.0997E+00                                      6.40E+01             
                           765.79-1.100E+00 &(  3.097E+00 8.43E+01 9.98E+01 G  
 
RU-103   I   2.5623E-01                                      3.93E+01             
                           497.05 2.562E-01 ?(  1.241E+00 1.89E+02 9.09E+01 G  
                           610.30 8.786E+00 ?   6.819E+01 2.30E+02 5.75E+00 GA 
 
RH-106   I  -5.6235E+00                                      3.74E+02             
                           621.92-5.624E+00 ?(  4.271E+01 2.25E+02 9.93E+00 G  
                          1050.36-6.265E+01 +   1.715E+02 8.16E+01 1.56E+00 G  
                           511.86-3.255E+00 +   1.287E+01 1.18E+02 2.00E+01 GA 
 
AG-108M  C   2.1383E-01                                      1.53E+05             
                           433.94-3.542E-03 %(P 1.378E+00 2.33E+04 9.05E+01 G  
                           722.94 8.124E-02 ?(  2.707E+00 9.55E+02 9.08E+01 G  
                           614.28 5.668E-01  (  4.463E+00 2.33E+02 8.98E+01 G  
 
SN-113   F   3.2505E-01                                      1.15E+02             
                           391.69 3.250E-01 ?(  3.009E+00 2.71E+02 6.40E+01 G  
 
SB-124   F   1.1549E+00                                      6.02E+01             
                           602.73 5.063E-01 ?(  3.942E+00 2.31E+02 9.83E+01 G  
                          1690.98-3.232E-01 % P 4.412E+00 1.30E+03 4.78E+01 G  
                           722.79 7.051E+00 ?(  2.087E+01 8.81E+01 1.08E+01 G  
 
SB-125   I   2.7389E+00                                      1.01E+03             
                           427.88 1.430E+00 *(  3.682E+00 1.03E+02 2.96E+01 G  
                           600.50 2.773E+00 ?(  2.124E+01 2.27E+02 1.79E+01 G  
                           635.89 1.302E+00 &(P 1.204E+01 2.60E+02 1.13E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:07:50 AMPage 11
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191117.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           463.37 7.936E+00 ?(P 1.367E+01 5.30E+01 1.05E+01 G  
 
I-131    I   3.4551E-01                                      8.02E+00             
                           364.48-1.454E-01  (P 1.343E+00 5.33E+02 8.17E+01 G  
                           284.30 7.188E-01 &(P 1.723E+01 9.07E+02 6.14E+00 G  
                           636.97 5.620E+00 ?(  1.679E+01 8.79E+01 7.17E+00 G  
 
Gd-153   F  -1.3745E+00                                      2.42E+02             
                            97.50-1.374E+00 ?(  6.946E+00 1.52E+02 3.00E+01 G  
                           103.20-1.885E+00 +   9.296E+00 1.48E+02 2.18E+01 G  
 
Ga-68    C   2.1422E+01                                      4.71E-02             
                          1077.40 2.142E+01 &(  5.395E+01 1.05E+02 3.30E+00 G  
 
Tc-99m   I   3.6950E-01                                      2.51E-01             
                           140.51 3.695E-01 &(  1.466E+00 1.19E+02 8.93E+01 G  
 
BA-133   F  -2.3988E-01                                      3.85E+03             
                           356.00-8.646E-01 &(  4.655E+00 1.61E+02 6.20E+01 G  
                           302.85 1.875E+00  (  1.425E+01 2.26E+02 1.83E+01 G  
                           383.84 5.253E+00 &   1.954E+01 1.11E+02 8.94E+00 GA 
                            80.99-1.663E-01 +   3.987E+00 8.91E+02 3.41E+01 GA 
 
CS-134   I  -4.0097E-01                                      7.54E+02             
                           795.87-1.059E+00 ?(  2.823E+00 7.98E+01 8.55E+01 G  
                           604.71 5.117E-01 +   4.047E+00 2.34E+02 9.76E+01 G  
                           569.32 3.258E+00 ?(  7.798E+00 7.18E+01 1.54E+01 G  
                           801.95 9.045E-01 %   3.238E+01 1.03E+03 8.69E+00 G  
                           563.24-7.857E+00 + P 2.019E+01 8.00E+01 8.35E+00 G  
 
CS-137   I   1.9643E+00                                      1.10E+04             
                           661.66 1.964E+00  (  2.326E+00 3.77E+01 8.52E+01 G  
 
CE-139   F   1.9717E-01                                      1.38E+02             
                           165.85 1.972E-01 ?(  1.545E+00 2.32E+02 7.99E+01 G  
 
Ba-140   I   2.3818E+00                                      1.28E+01             
                           537.26 1.068E+00 ?(P 5.283E+00 1.93E+02 2.44E+01 G  
                           162.66 3.610E+00 ?(  1.743E+01 1.43E+02 6.22E+00 G  
                           304.85 8.073E+00  (  6.210E+01 2.29E+02 4.29E+00 G  
 
La-140   I   4.5162E-02                                      1.28E+01             
                          1596.21-7.945E-01 ?(  2.423E+00 1.35E+02 9.54E+01 G  
                           487.02 9.856E-01 &(P 2.823E+00 1.14E+02 4.55E+01 G  
                           328.76 1.883E+00 &(P 5.038E+00 1.03E+02 2.03E+01 G  
                           815.77-2.002E+00 + P 1.214E+01 1.41E+02 2.33E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:07:50 AMPage 12
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191117.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-141   I   6.5198E-01                                      3.25E+01             
                           145.44 6.520E-01 ?(  2.656E+00 1.22E+02 4.82E+01 G  
 
CE-144   I  -3.7189E+00                                      2.85E+02             
                           133.54-3.719E+00 &(  1.401E+01 1.13E+02 1.11E+01 G  
 
PM-144   C   3.4859E-02                                      3.63E+02             
                           696.54-6.080E-02 &(P 1.682E+00 6.95E+02 9.90E+01 G  
                           618.06 1.304E-01 &(  4.135E+00 9.34E+02 9.91E+01 G  
 
EU-152   F   1.9659E+00                                      4.94E+03             
                           121.78 1.105E+00  (  3.827E+00 1.04E+02 2.86E+01 G  
                           344.29-1.703E-01 %   8.477E+00 1.46E+03 2.65E+01 G  
                          1112.07-7.885E+00 &   2.999E+01 1.13E+02 1.36E+01 G  
                           778.92-2.370E+00 +   1.261E+01 2.15E+02 1.29E+01 G  
                           964.11-7.903E+00 +   2.675E+01 1.01E+02 1.46E+01 G  
                           244.69 5.213E+00 &(  3.774E+01 2.17E+02 7.58E+00 G  
                          1408.00-7.635E-01 -   8.214E+00 4.52E+02 2.10E+01 GA 
 
EU-154   I   2.0566E+00                                      3.14E+03             
                           123.10-8.871E-01 ?(  2.947E+00 9.97E+01 4.08E+01 G  
                          1274.54-2.592E+00 +   7.949E+00 9.06E+01 3.52E+01 G  
                           723.36 0.000E+00 +   1.226E+01 1.00E+03 2.02E+01 G  
                           873.23 5.246E+00 ?(  1.638E+01 9.22E+01 1.23E+01 G  
                          1004.77 4.100E+00 ?(  1.436E+01 1.03E+02 1.80E+01 G  
                           996.33 6.221E+00 &(  1.904E+01 9.02E+01 1.06E+01 G  
 
EU-155   I   1.7138E+00                                      1.81E+03             
                           105.31 1.714E+00 &(  8.127E+00 1.42E+02 2.12E+01 G  
                            86.54 1.590E+00 }   7.633E+00 6.70E+01 3.07E+01 G  
 
HF-181   F   5.2660E-01                                      4.24E+01             
                           482.00 4.704E-01 ?(  1.969E+00 1.23E+02 8.05E+01 G  
                           133.02 6.311E-01 ?(  3.379E+00 1.60E+02 4.33E+01 G  
                           345.83-6.211E-01 +   8.118E+00 4.95E+02 1.51E+01 G  
                           136.30-7.003E+00 &   2.770E+01 1.19E+02 5.85E+00 G  
 
Ta-182   F   2.6836E+00                                      1.14E+02             
                          1121.30 2.363E+00  (  9.540E+00 1.19E+02 3.49E+01 G  
                          1221.41 2.195E+00  (  8.156E+00 1.62E+02 2.70E+01 G  
                          1189.05 4.188E+00  (  8.904E+00 9.16E+01 1.62E+01 G  
 
Hg-203   F  -1.5377E-01                                      4.66E+01             
                           279.20-1.538E-01 ?(  1.737E+00 3.31E+02 8.15E+01 G  

                                 (Page 14 of 23)

Page 836 of 1394



      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:07:50 AMPage 13
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191117.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-208   N   7.3420E+00                                      6.98E+02             
                           583.02 7.342E+00  (P 8.986E-01 9.28E+00 8.45E+01 G  
                           277.28 1.139E+01 + P 1.351E+01 4.66E+01 6.31E+00 G  
                           860.56 5.571E+00 - P 1.236E+01 9.13E+01 1.24E+01 G  
 
PM-146   C  -1.7553E-01                                      2.02E+03             
                           453.88-7.699E-01 ?(  2.199E+00 1.15E+02 6.50E+01 G  
                           747.16-3.112E-01 + P 5.706E+00 5.70E+02 3.40E+01 G  
                           735.72 1.541E+00 ?(  7.338E+00 1.94E+02 2.25E+01 G  
 
Y-88     F  -3.1158E-02                                      1.07E+02             
                          1836.06-3.116E-02 %(P 9.247E-01 2.62E+03 9.92E+01 G  
                           898.04-1.081E+00 + P 2.295E+00 6.51E+01 9.37E+01 G  
 
Cd-113m      2.3422E+03                                      5.33E+03             
                           263.70 2.342E+03  (  2.218E+04 2.78E+02 6.00E-03   K
 
Cd-109   F   1.2917E-01                                      4.53E+02             
                                                            Derived Ave Activity  
                            88.04 1.292E-01 }(  5.976E+01 1.38E+04 3.79E+00 G  
 
Cf-251   T  -1.8682E+00                                      3.28E+05             
                           176.60-1.868E+00 &(  6.202E+00 1.24E+02 1.70E+01 G  
                           227.00 1.093E+01 ?   1.502E+01 5.47E+01 6.30E+00 GA 
 
Cf-249   T   5.2334E-01                                      1.28E+05             
                           387.95 1.716E-01 ?(  2.813E+00 4.78E+02 6.60E+01 G  
                           333.44 2.020E+00 &(  7.378E+00 1.40E+02 1.55E+01 G  
 
Sn-126      -5.5301E+00                                      3.65E+07             
                            87.57 1.020E+00 } P 5.984E+00 8.79E+01 3.75E+01 GA 
                            64.28-5.530E+00 &(  2.019E+01 1.10E+02 9.70E+00 G  
                            86.94-1.333E+00 +   2.555E+01 5.73E+02 9.04E+00 GA 
 
PB-210   N   3.1105E+01                                      8.14E+03             
                            46.54 3.110E+01  (P 3.821E+01 4.34E+01 4.25E+00 G  
 
PB-212   N   2.1861E+01                                      6.98E+02             
                           238.63 2.186E+01  (P 1.950E+00 5.23E+00 4.33E+01 G  
                           300.03 2.572E+01 +   2.477E+01 3.78E+01 3.28E+00 GA 
 
PB-214   N   2.0905E+01                                      5.84E+05             
                           351.93 2.099E+01  (P 2.667E+00 7.75E+00 3.76E+01 G  
                           295.09 2.074E+01 @(  4.819E+00 1.29E+01 1.93E+01 G  
                           242.00 2.199E+01     1.234E+01 1.95E+01 7.43E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:07:50 AMPage 14
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191117.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-207   C  -8.9553E-02                                      1.18E+04             
                          1063.66-5.013E-01 &(P 2.318E+00 1.88E+02 7.45E+01 G  
                           569.70 2.243E-01 ?(  1.508E+00 1.93E+02 9.77E+01 G  
 
BI-212   N   6.2205E+00                                      6.98E+02             
                           727.17 6.220E+00  (P 2.662E+01 1.25E+02 7.55E+00 G  
                           785.42-1.357E+01 &   1.439E+02 4.29E+02 1.28E+00 GA 
 
U-235    N   1.9182E+00                                      2.57E+11             
                           143.79 1.311E+00  (P 1.213E+01 2.75E+02 1.10E+01 G  
                           205.33 3.247E+00 ?(P 1.999E+01 2.26E+02 5.01E+00 G  
                           163.38-7.073E-02 & P 2.180E+01 9.02E+03 5.08E+00 G  
                           185.72-8.062E-01 + P 2.640E+00 8.37E+01 5.40E+01 GA 
 
BI-214   N   1.5981E+01                                      5.84E+05             
                           609.31 1.598E+01  (P 3.499E+00 1.01E+01 4.61E+01 G  
                          1120.29 2.571E+01 + P 3.831E+00 1.44E+01 1.51E+01 G  
                          1764.49 3.131E+01 + P 5.720E+00 1.60E+01 1.54E+01 G  
 
BI-210M  T   6.9999E-01                                      1.10E+09             
                           265.83 3.993E-01 ?(  2.527E+00 1.86E+02 5.00E+01 G  
                           304.90 1.237E+00  (  9.642E+00 2.32E+02 2.80E+01 G  
 
AC-228   N   2.6340E+01                                      2.10E+03             
                           911.07 2.713E+01  (P 3.656E+00 1.06E+01 2.90E+01 G  
                           968.97 1.995E+01 - P 6.208E+00 1.84E+01 1.75E+01 G  
                           338.32 2.444E+01  (P 7.054E+00 1.47E+01 1.20E+01 G  
                            93.35 7.877E+00 -   3.911E+01 1.49E+02 5.56E+00 XA 
 
TH-227   N  -6.6360E+00                                      7.95E+03             
                           256.24-6.636E+00 &(  1.780E+01 1.05E+02 7.00E+00 G  
                           235.97 2.839E+00 +   2.188E+01 2.30E+02 1.23E+01 G  
                            50.14-4.073E-01 %   3.084E+01 2.24E+03 8.00E+00 G  
 
TH-229   N  -3.2595E-01                                      2.68E+06             
                           193.51-3.259E-01 &(P 2.220E+01 2.62E+03 4.40E+00 G  
                           210.85-7.612E+00 & P 4.127E+01 1.65E+02 2.99E+00 G  
 
TH-234   N   4.5035E+01                                      1.63E+12             
                            92.59 3.817E+01  (P 2.074E+01 1.79E+01 5.58E+00 G  
                            63.29 5.510E+01  (P 3.056E+01 1.86E+01 3.81E+00 G  
 
PA-231   N   1.2799E+01                                      1.20E+07             
                           302.65 1.192E+01  (  8.938E+01 2.23E+02 2.88E+00 G  
                           300.07 1.382E+01  (  1.008E+02 2.17E+02 2.46E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:07:50 AMPage 15
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191117.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-233   C  -8.7280E-02                                      7.82E+08             
                           312.01-1.047E+00 &(P 7.905E+00 1.16E+02 3.60E+01 G  
                           300.18 5.486E+00  (  4.062E+01 2.20E+02 6.20E+00 G  
 
PA-234   N   2.3824E+00                                      1.63E+12             
                           131.29 1.891E+00 &(  7.898E+00 1.25E+02 1.80E+01 G  
                           946.02 2.026E+00 ?(  1.020E+01 2.05E+02 1.34E+01 G  
                           569.47 4.043E+00 ?(  1.709E+01 1.23E+02 8.20E+00 G  
                           883.24-2.838E+00 +   3.242E+01 3.31E+02 9.60E+00 G  
                           880.53-1.533E+01 +   4.796E+01 9.30E+01 6.00E+00 GA 
 
PA-234M  N   2.6320E+01                                      1.63E+12             
                          1001.00-8.214E+01 &(P 3.468E+02 9.62E+01 8.37E-01 G  
                           766.41 3.351E+02 ?(  1.020E+03 9.09E+01 2.94E-01 G  
 
AM-241   T   1.4350E+00                                      1.58E+05             
                            59.54 1.435E+00 ?(  4.303E+00 1.12E+02 3.59E+01 G  
 
Ir-192   F  -2.5517E-01                                      7.40E+01             
                           316.49-5.471E-01 &(  1.860E+00 1.01E+02 8.70E+01 G  
                           468.06-7.547E-01 +   3.976E+00 1.55E+02 5.18E+01 G  
                           308.44 5.452E-01 &(  8.707E+00 4.74E+02 3.18E+01 G  
 
Cs-136   F   7.6531E-01                                      1.30E+01             
                           818.50 7.848E-01 ?(  2.782E+00 1.05E+02 1.00E+02 G  
                          1048.07 7.409E-01 &(  2.615E+00 1.03E+02 8.00E+01 G  
                           340.57-9.949E-01 +   4.877E+00 1.46E+02 4.69E+01 G  
 
Np-239   T  -1.6866E+00                                      2.36E+00             
                           103.70 1.466E+00     6.804E+00 1.39E+02 2.40E+01 X  
                           106.13-1.687E+00  (  8.032E+00 1.43E+02 2.27E+01 G  
                            99.50-2.744E+00 +   1.365E+01 1.49E+02 1.50E+01 X  
 
Nd-147      -1.9011E+00                                      1.11E+01             
                           531.00-1.901E+00 ?(  1.109E+01 2.30E+02 1.30E+01 G  
                            91.10 0.000E+00 +   7.997E+00 1.00E+03 2.83E+01 G  
 
TL-210   N   9.3274E-02                                      5.84E+05             
                           799.60-1.705E-01 ?(  2.696E+00 4.55E+02 9.90E+01 G  
                           296.00 4.236E-01 &(  3.054E+00 2.15E+02 7.90E+01 G  
                          1313.00 2.150E+00 ?   5.646E+00 1.08E+02 2.10E+01 GA 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:07:50 AMPage 16
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191117.An1             
                                                                                 
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 AM-241      59.54       310.        28.     0.016   112.43   1.435E+00   
 BA-133      80.99       400.        -4.    -0.002   891.16  -1.663E-01   
 Gd-153      97.50      1102.       -31.    -0.017   151.80  -1.374E+00   
 Np-239      99.50      1071.       -31.    -0.017   149.39  -2.744E+00   
 Gd-153     103.20      1060.       -31.    -0.017   148.11  -1.885E+00   
 Np-239     103.70       683.        27.     0.015   139.10   1.466E+00   
 Np-239     106.13       858.       -29.    -0.016   142.92  -1.687E+00   
 EU-152     121.78       295.        24.     0.013   103.74   1.105E+00   
 CO-57      122.06       319.        12.     0.007   210.40   1.872E-01   
 EU-154     123.10       357.       -27.    -0.015    99.65  -8.871E-01   
 PA-234     131.29       488.        25.     0.014   125.08   1.891E+00   
 HF-181     133.02       513.        20.     0.011   159.98   6.311E-01   
 CE-144     133.54       578.       -30.    -0.017   113.06  -3.719E+00   
 HF-181     136.30       622.       -30.    -0.017   118.74  -7.003E+00   
 CO-57      136.47       622.       -30.    -0.017   118.74  -3.838E+00   
 Tc-99m     140.51       369.        23.     0.013   118.72   3.695E-01   
 U-235      143.79       397.        10.     0.006   274.96   1.311E+00  P
 CE-141     145.44       363.        22.     0.012   121.82   6.520E-01   
 Ba-140     162.66       228.        15.     0.008   143.42   3.610E+00   
 CE-139     165.85       292.        10.     0.006   232.02   1.972E-01   
 Cf-251     176.60       193.       -20.    -0.011   123.69  -1.868E+00   
 U-235      185.72       336.       -27.    -0.015    83.66  -8.062E-01  P
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:07:50 AMPage 17
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191117.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 U-235      205.33       138.         9.     0.005   226.12   3.247E+00  P
 TH-229     210.85       204.       -13.    -0.007   165.34  -7.612E+00  P
 Cf-251     227.00       103.        36.     0.020    54.75   1.093E+01   
 TH-227     235.97       835.        18.     0.010   230.47   2.839E+00   
 EU-152     244.69       886.        20.     0.011   216.68   5.213E+00   
 TH-227     256.24       147.       -22.    -0.012   104.95  -6.636E+00   
 Cd-113m    263.70       160.         6.     0.004   277.56   2.342E+03   
 BI-210M    265.83       141.         9.     0.005   186.04   3.993E-01   
 Hg-203     279.20       162.        -6.    -0.003   330.54  -1.538E-01   
 I-131      284.30        85.         2.     0.001   906.93   7.188E-01  P
 TL-210     296.00       439.        14.     0.008   214.51   4.236E-01   
 PA-231     300.07       453.        14.     0.008   217.14   1.382E+01   
 PA-233     300.18       467.        14.     0.008   220.41   5.486E+00   
 PA-231     302.65       481.        14.     0.008   223.21   1.192E+01   
 BA-133     302.85       495.        14.     0.008   226.35   1.875E+00   
 Ba-140     304.85       509.        14.     0.008   229.14   8.073E+00   
 BI-210M    304.90       523.        14.     0.008   232.23   1.237E+00   
 Ir-192     308.44       537.         7.     0.004   474.30   5.452E-01   
 PA-233     312.01       558.       -15.    -0.008   115.94  -1.047E+00  P
 Ir-192     316.49       169.       -19.    -0.010   101.43  -5.471E-01   
 CR-51      320.08       179.        -4.    -0.002   438.10  -1.029E+00  P
 La-140     328.76        59.        14.     0.008   103.08   1.883E+00  P
 Cf-249     333.44        73.        12.     0.006   140.41   2.020E+00   
 Cs-136     340.57       301.       -17.    -0.009   145.97  -9.949E-01   
 HF-181     345.83        79.        -3.    -0.002   495.45  -6.211E-01   
 BA-133     356.00       446.       -19.    -0.010   160.67  -8.646E-01   
 I-131      364.48        56.        -4.    -0.002   533.49  -1.454E-01  P
 BA-133     383.84       136.        15.     0.009   110.52   5.253E+00   
 Cf-249     387.95       151.         4.     0.002   477.81   1.716E-01   
 SN-113     391.69       160.         7.     0.004   271.39   3.250E-01   
 SB-125     427.88        40.        12.     0.007   103.04   1.430E+00   
 PM-146     453.88        64.       -14.    -0.008   115.03  -7.699E-01   
 SB-125     463.37        62.        23.     0.013    53.01   7.936E+00  P
 Ir-192     468.06       131.       -11.    -0.006   155.19  -7.547E-01   
 BE-7       477.60        43.        30.     0.017    36.15   1.062E+01  P
 HF-181     482.00        71.        10.     0.006   122.94   4.704E-01   
 La-140     487.02        44.        12.     0.007   114.33   9.856E-01  P
 RH-106     511.86       176.       -16.    -0.009   117.61  -3.255E+00   
 Nd-147     531.00        48.        -6.    -0.003   229.73  -1.901E+00   
 Ba-140     537.26        37.         6.     0.003   193.05   1.068E+00  P
 CS-134     563.24        60.       -15.    -0.008    80.00  -7.857E+00  P
 CS-134     569.32        28.        11.     0.006    71.81   3.258E+00   
 PA-234     569.47        39.         8.     0.004   122.91   4.043E+00   
 BI-207     569.70        44.         5.     0.003   192.87   2.243E-01   
 SB-125     600.50       294.        11.     0.006   226.95   2.773E+00   
 SB-124     602.73       305.        11.     0.006   230.70   5.063E-01   
 CS-134     604.71       316.        11.     0.006   234.41   5.117E-01   
 AG-108M    614.28       316.        11.     0.006   233.39   5.668E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:07:50 AMPage 18
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191117.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PM-144     618.06       327.         3.     0.002   934.28   1.304E-01   
 RH-106     621.92       347.       -12.    -0.007   225.41  -5.624E+00   
 SB-125     635.89        30.         3.     0.002   260.47   1.302E+00  P
 I-131      636.97        23.         8.     0.005    87.91   5.620E+00   
 AG-110M    657.76       109.       -21.    -0.012    38.09  -1.099E+00  P
 PM-144     696.54        39.        -1.    -0.001   694.60  -6.080E-02  P
 NB-94      702.63        39.        -7.    -0.004   114.46  -3.766E-01  P
 SB-124     722.79        70.        14.     0.008    88.13   7.051E+00   
 AG-108M    722.94        85.         1.     0.001   954.90   8.124E-02   
 ZR-95      724.20        46.         9.     0.005   106.30   1.154E+00   
 BI-212     727.17        54.         9.     0.005   125.14   6.220E+00  P
 PM-146     735.72        35.         6.     0.004   193.88   1.541E+00   
 PM-146     747.16        48.        -2.    -0.001   570.03  -3.112E-01  P
 ZR-95      756.73        22.        11.     0.006    93.75   1.104E+00   
 AG-110M    763.94        85.       -19.    -0.010    73.70  -4.731E+00   
 NB-95      765.79       124.       -19.    -0.011    84.33  -1.100E+00   
 PA-234M    766.41       116.        17.     0.010    90.90   3.351E+02   
 EU-152     778.92        30.        -5.    -0.003   215.19  -2.370E+00   
 BI-212     785.42        39.        -3.    -0.002   428.82  -1.357E+01   
 CS-134     795.87        68.       -15.    -0.009    79.76  -1.059E+00   
 TL-210     799.60        84.        -3.    -0.002   455.12  -1.705E-01   
 CO-58      810.77        88.       -16.    -0.009    70.40  -9.304E-01  P
 La-140     815.77        91.        -8.    -0.004   140.67  -2.002E+00  P
 Cs-136     818.50        88.        13.     0.007   105.01   7.848E-01   
 MN-54      834.85        31.         7.     0.004   156.21   4.528E-01  P
 Co-56      846.77        30.        -6.    -0.004   180.22  -3.980E-01  P
 NB-94      871.10        43.       -16.    -0.009    63.18  -1.016E+00   
 EU-154     873.23        39.        10.     0.006    92.16   5.246E+00   
 PA-234     880.53        83.       -14.    -0.008    93.04  -1.533E+01   
 PA-234     883.24        97.        -4.    -0.002   330.95  -2.838E+00   
 Sc-46      889.28        82.        13.     0.007   105.83   8.068E-01   
 Y-88       898.04        43.       -16.    -0.009    65.15  -1.081E+00  P
 AG-110M    937.49        42.       -12.    -0.007   118.15  -2.352E+00   
 PA-234     946.02        14.         4.     0.002   204.63   2.026E+00   
 EU-152     964.11       134.       -17.    -0.009   100.83  -7.903E+00   
 EU-154     996.33        30.         9.     0.005    90.19   6.221E+00   
 PA-234M   1001.00        67.       -10.    -0.005    96.19  -8.214E+01  P
 EU-154    1004.77        52.        10.     0.006   103.18   4.100E+00   
 Co-56     1037.84        24.        -2.    -0.001   555.92  -8.724E-01  P
 Cs-136    1048.07        30.         8.     0.004   103.08   7.409E-01   
 RH-106    1050.36        51.       -13.    -0.007    81.62  -6.265E+01   
 BI-207    1063.66        19.        -5.    -0.003   188.24  -5.013E-01  P
 Ga-68     1077.40        14.         8.     0.004   105.33   2.142E+01   
 FE-59     1099.25        29.        -8.    -0.004   123.12  -1.048E+00  P
 EU-152    1112.07       114.       -14.    -0.008   112.73  -7.885E+00   
 ZN-65     1115.55        89.        -8.    -0.004   176.57  -1.191E+00   
 Ta-182    1121.30        72.        10.     0.006   118.76   2.363E+00   
 CO-60     1173.24        35.        -1.    -0.001   513.64  -1.143E-01  P
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:07:50 AMPage 19
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191117.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ta-182    1189.05        10.         8.     0.005    91.63   4.188E+00   
 Ta-182    1221.41        25.         7.     0.004   161.52   2.195E+00   
 Co-56     1238.28        20.        11.     0.006    95.52   1.410E+00  P
 EU-154    1274.54        39.       -10.    -0.006    90.63  -2.592E+00   
 FE-59     1291.60        10.         7.     0.004   107.73   1.424E+00  P
 TL-210    1313.00         5.         5.     0.003   108.01   2.150E+00   
 CO-60     1332.50        30.        -9.    -0.005    82.64  -8.264E-01  P
 AG-110M   1384.30        16.        -4.    -0.002   232.74  -1.560E+00   
 EU-152    1408.00        11.        -2.    -0.001   452.11  -7.635E-01   
 La-140    1596.21        16.        -7.    -0.004   135.27  -7.945E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    1.0616E+01    1.0616E+01    3.615E+01%                1.19E+01
 NA-22  #     2.1115E+00    2.1115E+00    2.041E+01%                6.48E-01
 K-40         2.7900E+02    2.7900E+02    5.844E+00%                1.01E+01
 Sc-46  #A    8.0685E-01    8.0685E-01    1.058E+02%                2.89E+00
 CR-51  #A   -1.0293E+00   -1.0293E+00    4.381E+02%                1.69E+01
 MN-54  #A    4.5284E-01    4.5284E-01    1.562E+02%                1.74E+00
 FE-59  #A    2.2896E-02    2.2896E-02    8.180E+01%                3.78E+00
 Co-56  #A    3.2166E-01    3.2166E-01    9.552E+01%                1.76E+00
 CO-57  #A    1.8719E-01    1.8719E-01    2.104E+02%                1.33E+00
 CO-58  #A   -9.3038E-01   -9.3039E-01    7.040E+01%                2.77E+00
 CO-60  #A   -8.2640E-01   -8.2640E-01    8.264E+01%                2.59E+00
 ZN-65  #A   -1.1909E+00   -1.1909E+00    1.766E+02%                7.20E+00
 NB-94  #A   -3.7664E-01   -3.7664E-01    1.145E+02%                1.71E+00
 ZR-95  #A    1.1264E+00    1.1264E+00    7.087E+01%                2.51E+00
 NB-95  #A   -1.0997E+00   -1.0997E+00    8.433E+01%                3.10E+00
 RU-103 #A    2.5623E-01    2.5623E-01    1.891E+02%                1.24E+00
 RH-106 #A   -5.6235E+00   -5.6235E+00    2.254E+02%                4.27E+01
 AG-108M#A    2.1383E-01    2.1383E-01    2.334E+02%                1.38E+00
 AG-110M#A    0.0000E+00    0.0000E+00    1.000E+03%                4.38E+00
 SN-113 #A    3.2504E-01    3.2505E-01    2.714E+02%                3.01E+00
 SB-124 #A    1.1549E+00    1.1549E+00    8.813E+01%                3.94E+00
 SB-125 #A    2.7389E+00    2.7389E+00    5.301E+01%                3.68E+00
 I-131  #A    3.4550E-01    3.4551E-01    8.791E+01%                1.34E+00
 Gd-153 #A   -1.3745E+00   -1.3745E+00    1.518E+02%                6.95E+00
 Ga-68  #A    2.1367E+01    2.1422E+01    1.053E+02%                5.39E+01
 Tc-99m #A    3.6932E-01    3.6950E-01    1.187E+02%                1.47E+00
 BA-133 #A   -2.3988E-01   -2.3988E-01    1.388E+02%                4.65E+00
 CS-134 #A   -4.0097E-01   -4.0097E-01    5.366E+01%                2.82E+00
 CS-137  A    1.9643E+00    1.9643E+00    3.767E+01%                2.33E+00
 CE-139 #A    1.9717E-01    1.9717E-01    2.320E+02%                1.54E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:07:50 AMPage 20
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191117.An1             
                                                                                 
 Ba-140 #A    2.3817E+00    2.3818E+00    1.107E+02%                5.28E+00
 La-140 #A    4.5162E-02    4.5162E-02    6.831E+01%                2.42E+00
 CE-141 #A    6.5198E-01    6.5198E-01    1.218E+02%                2.66E+00
 CE-144 #A   -3.7189E+00   -3.7189E+00    1.131E+02%                1.40E+01
 PM-144 #A    3.4859E-02    3.4859E-02    5.821E+02%                1.68E+00
 EU-152 #A    1.9659E+00    1.9659E+00    1.037E+02%                3.83E+00
 EU-154 #A    2.0566E+00    2.0566E+00    4.822E+01%                2.95E+00
 EU-155  A    1.7138E+00    1.7138E+00    1.422E+02%                8.13E+00
 HF-181 #A    5.2660E-01    5.2660E-01    1.009E+02%                1.97E+00
 Ta-182 #A    2.6836E+00    2.6836E+00    7.348E+01%                9.54E+00
 Hg-203 #A   -1.5377E-01   -1.5377E-01    3.305E+02%                1.74E+00
 TL-208       7.3420E+00    7.3420E+00    9.283E+00%                8.99E-01
 PM-146 #A   -1.7553E-01   -1.7553E-01    1.127E+02%                2.20E+00
 Y-88   #A   -3.1158E-02   -3.1158E-02    2.617E+03%                9.25E-01
 Cd-113m#A    2.3422E+03    2.3422E+03    2.776E+02%                2.22E+04
 Cd-109 #A    1.2917E-01    1.2917E-01    1.381E+04%                5.98E+01
 Cf-251 #A   -1.8682E+00   -1.8682E+00    1.237E+02%                6.20E+00
 Cf-249 #A    5.2334E-01    5.2334E-01    1.404E+02%                2.81E+00
 Sn-126 #A   -5.5301E+00   -5.5301E+00    1.096E+02%                2.02E+01
 PB-210  A    3.1105E+01    3.1105E+01    4.335E+01%                3.82E+01
 PB-212       2.1861E+01    2.1861E+01    5.233E+00%                1.95E+00
 PB-214       2.0905E+01    2.0905E+01    7.543E+00%                2.67E+00
 BI-207 #A   -8.9553E-02   -8.9553E-02    1.348E+02%                2.32E+00
 BI-212 #A    6.2205E+00    6.2205E+00    1.251E+02%                2.66E+01
 U-235  #A    1.9182E+00    1.9182E+00    1.780E+02%                1.21E+01
 BI-214       1.5981E+01    1.5981E+01    1.005E+01%                3.50E+00
 BI-210M#A    6.9999E-01    6.9999E-01    1.488E+02%                2.53E+00
 AC-228       2.6340E+01    2.6340E+01    9.040E+00%                3.66E+00
 TH-227 #A   -6.6360E+00   -6.6360E+00    1.049E+02%                1.78E+01
 TH-229 #A   -3.2595E-01   -3.2595E-01    2.621E+03%                2.22E+01
 TH-234       4.5035E+01    4.5035E+01    1.288E+01%                2.07E+01
 PA-231 #A    1.2799E+01    1.2799E+01    1.557E+02%                8.94E+01
 PA-233 #A   -8.7280E-02   -8.7280E-02    1.159E+02%                7.90E+00
 PA-234 #A    2.3824E+00    2.3824E+00    8.983E+01%                7.90E+00
 PA-234M#A    2.6320E+01    2.6320E+01    6.617E+01%                3.47E+02
 AM-241 #A    1.4350E+00    1.4350E+00    1.124E+02%                4.30E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.85E+01
 Ir-192 #A   -2.5517E-01   -2.5517E-01    1.014E+02%                1.86E+00
 Cs-136 #A    7.6531E-01    7.6531E-01    7.357E+01%                2.78E+00
 Np-239 #A   -1.6865E+00   -1.6866E+00    1.429E+02%                8.03E+00
 Nd-147 #A   -1.9011E+00   -1.9011E+00    2.297E+02%                1.11E+01
 TL-210 #A    9.3274E-02    9.3274E-02    2.145E+02%                2.70E+00
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.74E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:07:50 AMPage 21
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191117.An1             
                                                                                 
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.0 keV)     4.495E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.0 keV) 4.4953204E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 5_Gamma_20191219 
-----------------------------------------------------------------------------                      
   Sample Description: 430296_Gamma_160-34284-A-5-B 
             Detector: Detector # 5       
             Batch ID: 430296                 
    Work Order Number: Gamma   
           Lot Number: 160-34284-A-5-B
-----------------------------------------------------------------------------
        Decay to Time: 6/21/2019 02:38        Live Time: 1800   sec
     Acquisition Time: 6/21/2019 02:39:16     Real Time: 1808   sec
        Analysis Time: 6/21/2019 03:09        Dead Time: 0.47   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 5_Soil_TunaCan.Clb
  Efficiency Cal Desc: 5_Soil_TunaCan_90099_032612
  Efficiency Cal Date: 3/27/2012 17:20
      Energy Cal Date: 2/28/2012 19:35                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 5_2019-06-08_1451.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       4.661E+00          116.8     5.445E+00    5.450E+00    1.846E+01
NA-22      1.036E+00           68.5     7.091E-01    7.110E-01    2.353E+00
K-40       2.758E+02            6.5     1.799E+01    2.287E+01    1.673E+01
Sc-46     -8.248E-01          129.1     1.065E+00    1.066E+00    3.611E+00
CR-51     -7.582E+00          101.2     7.674E+00    7.685E+00    2.561E+01
MN-54      1.527E+00           50.4     7.696E-01    7.736E-01    1.723E+00
FE-59      9.099E-01          235.3     2.141E+00    2.142E+00    4.881E+00
Co-56      3.645E+00           19.2     6.996E-01    7.242E-01    2.021E+00
CO-57      0.000E+00         1.#INF     4.468E-01    4.468E-01    2.254E+00
CO-58     -1.382E+00           87.7     1.212E+00    1.214E+00    4.048E+00
CO-60      6.440E-01           89.5     5.761E-01    5.770E-01    2.462E+00
ZN-65     -1.122E+00          303.9     3.410E+00    3.411E+00    1.161E+01
NB-94      7.804E-01          112.3     8.763E-01    8.773E-01    2.105E+00
ZR-95     -2.452E+00           87.3     2.140E+00    2.144E+00    5.045E+00
NB-95     -1.811E+00           73.3     1.327E+00    1.331E+00    4.401E+00
RU-103     5.819E-01          116.7     6.789E-01    6.796E-01    1.697E+00
RH-106     6.070E+00          365.0     2.215E+01    2.216E+01    7.421E+01
AG-108M    7.008E-01          109.9     7.703E-01    7.712E-01    1.744E+00
AG-110M    1.306E+00          118.4     1.547E+00    1.548E+00    4.408E+00
SN-113    -1.177E+00          120.1     1.414E+00    1.415E+00    4.733E+00
SB-124     7.596E-01          195.2     1.483E+00    1.483E+00    7.205E+00
SB-125     2.143E+00           94.5     2.025E+00    2.028E+00    6.721E+00
I-131      9.564E-01          113.7     1.087E+00    1.088E+00    1.896E+00
Gd-153    -2.269E+00          116.1     2.634E+00    2.637E+00    8.745E+00
Ga-68      3.061E+01           89.3     2.733E+01    2.738E+01    6.238E+01
Tc-99m    -5.582E-01          159.1     8.880E-01    8.886E-01    2.957E+00
BA-133    -4.125E-01          638.3     2.633E+00    2.633E+00    8.808E+00
CS-134     8.561E-01           94.0     8.050E-01    8.062E-01    3.802E+00
CS-137    -1.602E+00          173.1     2.773E+00    2.775E+00    3.773E+00
CE-139    -1.024E-02         7851.8     8.037E-01    8.037E-01    2.708E+00
Ba-140    -1.704E+00          183.6     3.128E+00    3.129E+00    7.979E+00
La-140    -7.932E-01          115.7     9.175E-01    9.184E-01    3.688E+00
CE-141    -3.096E-01          500.0     1.548E+00    1.548E+00    5.183E+00
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CE-144    -5.413E+00          117.8     6.378E+00    6.384E+00    2.120E+01
PM-144     5.136E-02          274.1     1.408E-01    1.408E-01    2.390E+00
EU-152     3.785E+00           86.7     3.280E+00    3.286E+00    6.604E+00
EU-154     2.984E+00           86.5     2.580E+00    2.585E+00    4.237E+00
EU-155     5.465E+00           31.7     1.735E+00    1.760E+00    5.522E+00
HF-181     7.160E-01           82.7     5.920E-01    5.931E-01    2.575E+00
Ta-182    -4.486E+00          117.5     5.270E+00    5.275E+00    1.769E+01
Hg-203     8.127E-01           94.1     7.649E-01    7.663E-01    2.552E+00
TL-208     6.763E+00           14.2     9.621E-01    1.024E+00    1.908E+00
PM-146    -1.597E-01          161.4     2.577E-01    2.578E-01    3.041E+00
Y-88       5.235E-01          159.0     8.324E-01    8.330E-01    1.888E+00
Cd-113m   -8.023E+03          113.8     9.133E+03    9.148E+03    3.064E+04
Cd-109     1.925E+01          217.8     4.192E+01    4.193E+01    1.389E+02
Cf-251     2.051E+00          178.2     3.653E+00    3.658E+00    9.783E+00
Cf-249     2.198E-01          392.0     8.615E-01    8.616E-01    4.510E+00
Sn-126    -9.612E+00          134.4     1.292E+01    1.293E+01    4.287E+01
PB-210     3.905E+01           43.6     1.701E+01    1.716E+01    4.987E+01
PB-212     1.963E+01            6.9     1.353E+00    1.856E+00    2.987E+00
PB-214     8.527E+01            3.6     3.068E+00    5.389E+00    4.466E+00
BI-207     7.831E-01          145.5     1.139E+00    1.140E+00    2.635E+00
BI-212     1.483E+01           90.4     1.341E+01    1.343E+01    4.488E+01
U-235      3.419E+01           14.9     5.089E+00    5.378E+00    1.328E+01
BI-214     7.639E+01            4.4     3.386E+00    5.217E+00    3.691E+00
BI-210M    2.881E-01          421.9     1.216E+00    1.216E+00    4.128E+00
AC-228     2.875E+01            9.9     2.836E+00    3.193E+00    4.647E+00
TH-227    -1.131E+01          105.0     1.188E+01    1.190E+01    3.014E+01
TH-229    -1.431E-01           66.4     9.499E-02    9.568E-02    4.095E+01
TH-234     3.458E+02            4.1     1.417E+01    2.392E+01    3.423E+01
PA-231     0.000E+00         1.#INF     1.181E+01    1.181E+01    1.655E+02
PA-233    -2.079E+00          203.9     4.239E+00    4.241E+00    1.413E+01
PA-234    -3.869E-01          119.1     4.606E-01    4.611E-01    1.386E+01
PA-234M    9.094E+02           12.4     1.131E+02    1.221E+02    1.571E+02
AM-241     8.949E-01          324.5     2.904E+00    2.904E+00    8.184E+00
Np-237     0.000E+00         1.#INF     1.234E+01    1.234E+01    4.101E+01
Ir-192     7.540E-01          100.7     7.594E-01    7.607E-01    2.539E+00
Cs-136     8.998E-01           67.5     6.071E-01    6.093E-01    3.238E+00
Np-239    -4.989E-01          774.4     3.863E+00    3.863E+00    1.290E+01
Nd-147    -5.016E+00          121.6     6.102E+00    6.109E+00    1.514E+01
TL-210    -6.187E-01          158.2     9.787E-01    9.793E-01    3.335E+00
Kr-85      6.149E+01          346.3     2.130E+02    2.130E+02    7.253E+02
-----------------------------------------------------------------------------
Total      1.994E+03

      Analyst: conrad.reuscher
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:44 AMPage  1
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191219.An1             
                                                                                 
 Sample description                                             
      430296_Gamma_160-34284-A-5-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_Gamma_20191219.An1

 Acquisition information
        Start time:                 6/21/2019 2:39:16 AM
        Live time:               1800
        Real time:               1808
        Dead time:                  0.47 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:44 AMPage  2
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191219.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/21/2019 2:38:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2019-06-08_1451.PBC
                                                 6/8/2019 2:51:28 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   37 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1518

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.82       70.  32.91   0.50  1.806E-02    46.54   4.250    PBC<MDA PB210 
    50.14       18. 214.95   0.79  2.012E-02    50.14   8.000    PBC<MDA TH227 
    59.54       15. 324.50   0.80  2.533E-02    59.54  35.900    PBC<MDA AM241 
    63.37      926.   5.97   0.75  2.716E-02    63.29   3.810  4.977E+02 TH234 
    74.83      395.   9.41   0.81  3.152E-02
    77.16      675.   5.96   0.82  3.221E-02
    80.99       72.  40.88   0.82  3.320E-02    80.99  34.060    PBC<MDA BA133 
    83.92      209.  17.27   0.82  3.385E-02
    87.11      141.  24.04   0.83  3.446E-02    86.49  13.100  1.741E+01 Np237 
                                                86.54  30.700  7.426E+00 EU155 
                                                86.94   9.040  2.517E+01 Sn126 
                                                87.57  37.500  6.048E+00 Sn126 
    88.04       45. 217.77   0.83  3.462E-02    88.04   3.790    PBC<MDA Cd109 
    89.85      125.  26.48   0.83  3.490E-02
    92.53     1257.   3.90   0.83  3.526E-02    92.59   5.584  3.546E+02 TH234 
                                                93.35   5.561  3.551E+02 AC228 
    98.34      132.  28.82   1.07  3.584E-02    97.50  30.000  6.850E+00 Gd153 
    99.50       25. 168.64   0.84  3.592E-02    99.50  15.000    PBC<MDA Np239 
   105.62       92.  36.61   0.97  3.619E-02   105.31  21.200  6.631E+00 EU155 
                                               106.13  22.700  6.198E+00 Np239 
   112.91       63.  48.95   0.85  3.620E-02
   121.78       30. 123.83   0.86  3.584E-02   121.78  28.580    PBC<MDA EU152 

                                 (Page 4 of 22)

Page 850 of 1394



      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:44 AMPage  3
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191219.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               122.06  85.600  5.345E-01 CO57  
   123.10       33. 101.58   0.86  3.575E-02   123.10  40.790    PBC<MDA EU154 
   133.02       16. 132.80   0.87  3.492E-02   133.02  43.300    PBC<MDA HF181 
   143.70      219.  18.42   0.77  3.373E-02   143.79  10.960  3.287E+01 U235  
   154.31       52.  46.45   0.61  3.232E-02
   163.34       92.  30.34   0.56  3.103E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  3.226E+01 U235  
   176.60       19. 178.15   0.92  2.975E-02   176.60  17.000    PBC<MDA Cf251 
   185.80      881.   4.76   0.96  2.853E-02   185.72  54.000  3.176E+01 U235  
   194.34       47.  42.29   0.57  2.749E-02   193.51   4.400  2.151E+01 TH229 
   205.40       89.  27.30   0.93  2.626E-02   205.33   5.010  3.772E+01 U235  
   212.66       28. 100.35   0.95  2.569E-02   210.85   2.990    PBC<MDA TH229 
   235.97       26. 191.00   0.98  2.341E-02   235.97  12.300    PBC<MDA TH227 
   238.73      354.   6.91   0.98  2.318E-02   238.63  43.300  1.960E+01 PB212 
   241.99      283.   8.16   0.98  2.293E-02   242.00   7.430  9.232E+01 PB214 
   244.69       21. 230.97   0.98  2.272E-02   244.69   7.580    PBC<MDA EU152 
   265.83        6. 421.92   1.00  2.121E-02   265.83  50.000    PBC<MDA BI210M
   279.20       24.  94.13   1.02  2.036E-02   279.20  81.460    PBC<MDA Hg203 
   284.30       12. 193.08   1.02  2.006E-02   284.30   6.140    PBC<MDA I131  
   295.25      558.   6.06   0.94  1.944E-02   295.09  19.300  8.252E+01 PB214 
                                               296.00  79.000  2.021E+01 TL210 
   300.21       60.  28.82   2.22  1.918E-02   300.03   3.280  5.327E+01 PB212 
                                               300.07   2.460  7.103E+01 PA231 
                                               300.18   6.200    PBC<MDA PA233 
   316.49       22. 100.72   1.05  1.835E-02   316.49  87.040    PBC<MDA Ir192 
   328.76       15. 151.53   1.07  1.778E-02   328.76  20.300    PBC<MDA La140 
   333.44        6. 391.96   1.07  1.757E-02   333.44  15.510    PBC<MDA Cf249 
   337.95      123.  15.74   0.83  1.738E-02   338.32  12.010  3.258E+01 AC228 
   351.99      986.   3.88   1.09  1.680E-02   351.93  37.600  8.667E+01 PB214 
   364.48       15. 120.01   1.10  1.632E-02   364.48  81.700    PBC<MDA I131  
   433.94       15. 109.92   1.16  1.411E-02   433.94  90.480    PBC<MDA AG108M
   463.37       18.  94.48   1.19  1.336E-02   463.37  10.470    PBC<MDA SB125 
   477.60       12. 116.83   1.20  1.303E-02   477.60  10.520    PBC<MDA BE7   
   481.61       15.  98.53   1.21  1.293E-02   482.00  80.500    PBC<MDA HF181 
   497.05       12. 116.67   1.22  1.260E-02   497.05  90.900    PBC<MDA RU103 
   511.86       85.  21.21   2.48  1.230E-02   511.86  20.000  1.920E+01 RH106 
   513.98        6. 346.34   1.24  1.226E-02   513.98   0.430    PBC<MDA Kr85  
   563.24       14.  94.03   1.28  1.135E-02   563.24   8.350    PBC<MDA CS134 
   583.37      113.  14.23   1.20  1.103E-02   583.02  84.500  6.763E+00 TL208 
   600.50       13. 313.66   1.31  1.076E-02   600.50  17.860    PBC<MDA SB125 
   602.73       13. 321.44   1.32  1.073E-02   602.73  98.260    PBC<MDA SB124 
   604.71       13. 317.68   1.32  1.070E-02   604.71  97.620    PBC<MDA CS134 
   609.42      657.   4.43   1.31  1.063E-02   609.31  46.090  7.448E+01 BI214 
                                               610.30   5.750  5.978E+02 RU103 
   614.28       13. 320.52   1.33  1.056E-02   614.28  89.850    PBC<MDA AG108M
   618.06       13. 332.92   1.33  1.051E-02   618.06  99.100    PBC<MDA PM144 
   621.92       11. 364.97   1.33  1.045E-02   621.92   9.930    PBC<MDA RH106 
   702.63       13. 112.29   1.40  9.438E-03   702.63  97.900    PBC<MDA NB94  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:44 AMPage  4
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191219.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   727.42       18.  90.44   1.42  9.170E-03   727.17   7.550    PBC<MDA BI212 
   735.72        4. 294.56   1.43  9.081E-03   735.72  22.500    PBC<MDA PM146 
   763.86        8. 125.61   1.45  8.799E-03   763.94  22.280    PBC<MDA AG110M
   766.33       23.  78.08   1.45  8.776E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  4.864E+02 PA234M
   778.92        7. 201.03   1.46  8.657E-03   778.92  12.940    PBC<MDA EU152 
   785.42       16.  96.01   1.47  8.597E-03   785.42   1.280    PBC<MDA BI212 
   795.87        4. 360.56   1.48  8.503E-03   795.87  85.530    PBC<MDA CS134 
   815.77        3. 431.78   1.49  8.328E-03   815.77  23.280    PBC<MDA La140 
   818.50       12. 120.75   1.50  8.305E-03   818.50 100.000    PBC<MDA Cs136 
   834.85       22.  50.41   1.51  8.168E-03   834.85  99.980    PBC<MDA MN54  
   846.77        1. 913.44   1.52  8.072E-03   846.77  99.935    PBC<MDA Co56  
   860.72       27.  48.31   1.53  7.963E-03   860.56  12.420    PBC<MDA TL208 
   880.53       13.  96.04   1.54  7.812E-03   880.53   6.000    PBC<MDA PA234 
   883.24        7. 200.36   1.55  7.791E-03   883.24   9.600    PBC<MDA PA234 
   885.03       11. 118.41   1.55  7.781E-03   884.68  72.680    PBC<MDA AG110M
   911.13      108.  11.74   1.79  7.591E-03   911.07  29.000  2.716E+01 AC228 
   964.11       13. 105.26   1.61  7.239E-03   964.11  14.605    PBC<MDA EU152 
   969.36       42.  21.15   2.69  7.209E-03   968.97  17.460  1.846E+01 AC228 
   996.33       10. 166.08   1.63  7.042E-03   996.33  10.600    PBC<MDA EU154 
  1000.87       96.  12.44   1.51  7.014E-03  1001.00   0.837  9.094E+02 PA234M
  1004.77       10. 171.44   1.64  6.992E-03  1004.77  18.010    PBC<MDA EU154 
  1048.07       10.  67.47   1.67  6.749E-03  1048.07  80.000    PBC<MDA Cs136 
  1063.66        7. 145.45   1.68  6.666E-03  1063.66  74.500    PBC<MDA BI207 
  1077.40       10.  89.27   1.69  6.594E-03  1077.40   3.300    PBC<MDA Ga68  
  1099.25        6. 235.31   1.71  6.484E-03  1099.25  56.500    PBC<MDA FE59  
  1120.39      135.   9.45   1.73  6.381E-03  1120.29  15.100  7.787E+01 BI214 
                                              1120.55  99.987  1.176E+01 Sc46  
  1173.24       12.  89.46   1.76  6.138E-03  1173.24  99.900    PBC<MDA CO60  
  1238.28       63.  19.19   1.80  5.866E-03  1238.28  66.070  9.019E+00 Co56  
  1274.53       11.  68.47   1.83  5.725E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  2.942E+00 EU154 
  1332.50        2. 469.60   1.87  5.514E-03  1332.50  99.980    PBC<MDA CO60  
  1384.33        3. 398.43   1.90  5.340E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00       13. 102.72   1.91  5.264E-03  1408.00  21.005    PBC<MDA EU152 
  1461.02      270.   6.52   1.86  5.103E-03  1460.83  10.670  2.758E+02 K40   
  1690.98        4. 221.56   2.08  4.511E-03  1690.98  47.790    PBC<MDA SB124 
  1764.89       97.  11.31   2.11  4.351E-03  1764.49  15.400  8.064E+01 BI214 
  1836.06        4. 159.02   2.15  4.208E-03  1836.06  99.200    PBC<MDA Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.95    74.84       493.       395. 1.253E+04    9.41   0.813  -       D
   308.27    77.17       472.       675. 2.096E+04    5.96   0.815  -       D
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:44 AMPage  5
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191219.An1             
                                                                                 
   Channel   Energy Background  Net area  Eff*Area   Uncert   FWHM  Suspected   
   323.30    80.99       391.        71. 2.140E+03   41.12   0.819  -      sD
   335.02    83.91       553.       201. 5.945E+03   17.96   0.822  -      sD
   358.75    89.84       490.       127. 3.647E+03   26.14   0.828  -       D
   393.54    98.34       345.       100. 2.778E+03   28.21   0.837  -      sD
   451.38   112.91       296.        63. 1.740E+03   48.95   0.848  -      s 
   617.10   154.31       189.        52. 1.614E+03   46.45   0.609  -      s 
   777.34   194.34       141.        28. 1.023E+03   62.52   0.934  -      sD

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.82    46.82       198.        53.     0.030    43.56   0.505s
 TH-227    200.11    50.14       522.        18.     0.010   214.95   0.787s
 AM-241    237.72    59.54       793.        15.     0.008   324.50   0.797s
 TH-234    252.74    63.29       458.       885.     0.492     4.80   0.801D
 Sn-126    256.71    64.28      1909.       -46.    -0.026   134.37   0.802s
 BA-133    323.61    80.99      4954.        45.     0.025   224.15   0.819D
 Np-237    345.63    86.49      4998.         0.     0.000  1000.00   0.825A
 EU-155    345.84    86.54      4918.        61.     0.034    56.26   0.825D
 Sn-126    347.43    86.94      4846.        45.     0.025    77.67   0.825D
 Sn-126    349.95    87.57      4832.        45.     0.025   216.89   0.826D
 Cd-109    351.83    88.04      4877.        45.     0.025   217.77   0.826s
 Nd-147    364.08    91.10      5291.       -51.    -0.028   203.61   0.829s
 TH-234    370.05    92.59       648.      1226.     0.681     4.10   0.831D
 AC-228    373.09    93.35      4777.        46.     0.026   212.87   0.832s
 Gd-153    389.70    97.50      1272.       -44.    -0.024   116.09   0.836s
 Np-239    397.71    99.50       896.        25.     0.014   168.64   0.838s
 Gd-153    412.52   103.20      1061.       -38.    -0.021   122.06   0.842s
 Np-239    414.52   103.70      1023.       -38.    -0.021   119.82   0.842s
 EU-155    420.98   105.31       249.        75.     0.042    31.74   0.844D
 Np-239    424.25   106.13      1628.        -7.    -0.004   774.40   0.845 
 EU-152    486.90   121.78       652.        30.     0.016   123.83   0.861s
 CO-57     488.03   122.06       682.         0.     0.000  1000.00   0.861s
 EU-154    492.18   123.10       542.        33.     0.018   101.58   0.862s
 PA-234    524.99   131.29      1105.       -37.    -0.020   128.65   0.871s
 HF-181    531.91   133.02       230.        16.     0.009   132.80   0.872D
 CE-144    533.97   133.54       967.       -38.    -0.021   117.82   0.873s
 HF-181    545.02   136.30      1085.       -38.    -0.021   124.28   0.876s
 CO-57     545.72   136.47      1162.       -27.    -0.015   179.00   0.876s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:44 AMPage  6
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191219.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Tc-99m    561.88   140.51      1099.       -30.    -0.016   159.07   0.880s
 U-235     574.41   143.64       337.       223.     0.124    18.11   0.773s
 CE-141    581.61   145.44      1008.        -9.    -0.005   500.00   0.885s
 Ba-140    650.54   162.66       770.       -33.    -0.019   120.43   0.902s
 U-235     653.25   163.34       214.        92.     0.051    30.34   0.561s
 Cf-251    706.34   176.60       343.        19.     0.010   178.15   0.916s
 U-235     743.15   185.80       240.       881.     0.489     4.76   0.957s
 TH-229    774.03   193.51       347.       -31.    -0.017    86.90   0.933s
 U-235     821.61   205.40       152.        89.     0.050    27.30   0.932 
 TH-229    843.44   210.85       247.        28.     0.016   100.35   0.950s
 Cf-251    908.08   227.00       253.       -29.    -0.016    98.39   0.966s
 TH-227    943.98   235.97      1205.        26.     0.014   191.00   0.975 
 PB-212    954.64   238.63       121.       355.     0.197     6.89   0.978D
 PB-214    968.10   242.00       134.       284.     0.158     8.27   0.981D
 EU-152    978.89   244.69      1212.        21.     0.012   230.97   0.984s
 TH-227   1025.11   256.24       297.       -31.    -0.017   105.03   0.995s
 Cd-113m  1054.97   263.70       212.       -18.    -0.010   113.83   1.002 
 BI-210M  1063.50   265.83       266.         6.     0.003   421.92   1.005 
 TL-208   1109.33   277.28       244.       -15.    -0.008   332.40   1.016 
 Hg-203   1117.00   279.20       249.        24.     0.013    94.13   1.017s
 I-131    1137.41   284.30       158.        12.     0.007   193.08   1.022 
 PB-214   1181.24   295.25       130.       558.     0.310     6.06   0.942 
 TL-210   1184.24   296.00      1232.       -23.    -0.013   219.34   1.034s
 PB-212   1201.09   300.21        73.        60.     0.034    28.82   2.216s
 PA-231   1200.53   300.07      1210.       -21.    -0.012   237.95   1.038s
 PA-233   1200.97   300.18      1189.         0.     0.000  1000.00   1.038s
 PA-231   1210.86   302.65      1189.         0.     0.000  1000.00   1.040 
 BA-133   1211.66   302.85      1189.         0.     0.000  1000.00   1.040s
 Ba-140   1219.66   304.85      1189.         0.     0.000  1000.00   1.042s
 BI-210M  1219.85   304.90      1189.         0.     0.000  1000.00   1.042s
 Ir-192   1234.03   308.44      1189.         0.     0.000  1000.00   1.046s
 PA-233   1248.32   312.01      1288.       -25.    -0.014   203.91   1.049s
 Ir-192   1266.25   316.49       228.        22.     0.012   100.72   1.053s
 CR-51    1280.63   320.08       299.       -25.    -0.014   101.21   1.057s
 La-140   1315.35   328.76       147.        15.     0.008   151.53   1.065 
 Cf-249   1334.08   333.44       139.         6.     0.003   391.96   1.070s
 AC-228   1352.15   337.95        64.       122.     0.068    15.85   0.831 
 Cs-136   1362.62   340.57       564.       -25.    -0.014   135.13   1.077s
 EU-152   1377.49   344.29       484.       -25.    -0.014   127.86   1.080s
 HF-181   1383.66   345.83       501.       -25.    -0.014    37.14   1.082s
 PB-214   1408.31   351.99       106.       986.     0.548     3.88   1.089 
 BA-133   1424.36   356.00      1194.        -8.    -0.004   638.33   1.091s
 I-131    1458.32   364.48        84.        15.     0.008   120.01   1.099s
 BA-133   1535.78   383.84       294.        -2.    -0.001   972.83   1.117s
 Cf-249   1552.22   387.95       297.         0.     0.000  1000.00   1.121s
 SN-113   1567.19   391.69       303.       -21.    -0.012   120.14   1.125s
 SB-125   1711.99   427.88       108.        -4.    -0.002   511.13   1.158s
 AG-108M  1736.25   433.94        64.        15.     0.008   109.92   1.164s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:44 AMPage  7
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191219.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PM-146   1816.05   453.88        96.       -10.    -0.006   161.37   1.182s
 SB-125   1854.01   463.37       129.        18.     0.010    94.48   1.191s
 Ir-192   1872.79   468.06       154.        -4.    -0.002   472.04   1.195 
 BE-7     1910.94   477.59        84.        12.     0.006   116.83   1.204s
 HF-181   1928.56   482.00        96.        15.     0.008    98.53   1.208s
 La-140   1948.65   487.02        84.        -8.    -0.004   227.07   1.212s
 RU-103   1988.80   497.05        48.        12.     0.007   116.67   1.221s
 RH-106   2048.06   511.86       120.        85.     0.047    21.21   2.485 
 Kr-85    2056.53   513.98       201.         6.     0.003   346.34   1.237s
 Nd-147   2124.62   531.00        72.       -14.    -0.008   121.64   1.252s
 Ba-140   2149.67   537.26        69.        -9.    -0.005   183.55   1.258s
 CS-134   2253.60   563.24        44.        14.     0.008    94.03   1.280s
 CS-134   2277.94   569.32        96.       -21.    -0.012    68.08   1.286 
 PA-234   2278.54   569.47       117.        -6.    -0.004   242.89   1.286 
 BI-207   2279.47   569.70       124.         0.     0.000  1000.00   1.286 
 TL-208   2334.14   583.37        40.       113.     0.063    14.23   1.205 
 SB-125   2402.69   600.50       814.        13.     0.007   313.66   1.313s
 SB-124   2411.61   602.73       827.        13.     0.007   321.44   1.315 
 CS-134   2419.53   604.71       840.        13.     0.007   317.68   1.317s
 BI-214   2438.38   609.42        41.       657.     0.365     4.43   1.305 
 RU-103   2441.89   610.30       853.        13.     0.007   318.95   1.322s
 AG-108M  2457.82   614.28       866.        13.     0.007   320.52   1.325s
 PM-144   2472.94   618.06       879.        13.     0.007   332.92   1.328s
 RH-106   2488.37   621.92       851.        11.     0.006   364.97   1.332s
 SB-125   2544.26   635.89        63.        -6.    -0.003   698.24   1.344s
 I-131    2548.61   636.97        78.        -5.    -0.003   281.82   1.345 
 AG-110M  2631.76   657.76        96.       -11.    -0.006   133.24   1.362s
 CS-137   2647.36   661.66       138.       -24.    -0.014   173.11   1.366s
 PM-144   2786.90   696.54        66.       -10.    -0.005   435.53   1.395s
 NB-94    2811.25   702.63        48.        13.     0.007   112.29   1.400s
 SB-124   2891.88   722.79       113.       -11.    -0.006   135.46   1.417s
 AG-108M  2892.48   722.94       102.         0.     0.000  1000.00   1.417s
 EU-154   2894.17   723.36       122.       -18.    -0.010    87.74   1.418s
 BI-212   2909.41   727.17       130.        18.     0.010    90.44   1.421s
 PM-146   2943.61   735.72        40.         4.     0.002   294.56   1.428s
 PM-146   2989.37   747.16        61.       -18.    -0.010    71.74   1.437s
 ZR-95    3027.65   756.73        78.       -21.    -0.012    87.30   1.445s
 AG-110M  3056.50   763.94        42.         8.     0.004   125.61   1.451D
 NB-95    3063.89   765.79       205.       -29.    -0.016    73.30   1.453s
 PA-234M  3066.38   766.41       144.        23.     0.013    78.08   1.453s
 EU-152   3116.41   778.92        47.         7.     0.004   201.03   1.463s
 BI-212   3142.41   785.42        47.        16.     0.009    96.01   1.468 
 CS-134   3184.20   795.87       102.         4.     0.002   360.56   1.477s
 TL-210   3199.12   799.60       104.        -9.    -0.005   158.19   1.480s
 CS-134   3208.53   801.95       129.        -7.    -0.004   222.12   1.482s
 CO-58    3243.82   810.78       155.       -21.    -0.012    87.74   1.489s
 La-140   3263.80   815.77        94.         3.     0.002   431.78   1.493s
 Cs-136   3274.72   818.50        96.        12.     0.007   120.75   1.495s

                                 (Page 9 of 22)

Page 855 of 1394



      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:44 AMPage  8
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191219.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 MN-54    3340.10   834.85        24.        22.     0.012    50.41   1.508s
 Co-56    3387.78   846.77        33.         1.     0.001   913.44   1.518s
 TL-208   3442.95   860.56        33.        27.     0.015    48.31   1.529s
 NB-94    3485.08   871.10        68.       -10.    -0.005   122.67   1.537s
 EU-154   3493.61   873.23        78.         0.     0.000  1000.00   1.539s
 PA-234   3522.80   880.53        73.        13.     0.007    96.04   1.544 
 PA-234   3533.64   883.24        86.         7.     0.004   200.36   1.547s
 AG-110M  3539.41   884.68        82.        11.     0.006   118.41   1.547s
 Sc-46    3557.79   889.28       104.       -12.    -0.006   129.12   1.551s
 Y-88     3592.83   898.04        56.       -17.    -0.009    66.52   1.558s
 AC-228   3645.19   911.13        11.       108.     0.060    11.74   1.791s
 AG-110M  3750.60   937.49        89.       -24.    -0.013    85.47   1.589s
 PA-234   3784.70   946.02        37.        -1.    -0.001   916.63   1.595s
 EU-152   3857.05   964.11        80.        13.     0.007   105.26   1.609s
 AC-228   3878.02   969.36         9.        42.     0.023    21.15   2.692s
 EU-154   3985.88   996.33       128.        10.     0.005   166.08   1.633 
 PA-234M  4004.02  1000.87         9.        96.     0.053    12.44   1.512s
 EU-154   4019.65  1004.77       138.        10.     0.005   171.44   1.639s
 Co-56    4151.87  1037.84        35.       -10.    -0.006   115.47   1.664s
 Cs-136   4192.77  1048.07        18.        10.     0.006    67.47   1.671s
 RH-106   4201.93  1050.36        43.        -8.    -0.004   154.34   1.673s
 BI-207   4255.11  1063.66        20.         7.     0.004   145.45   1.682s
 Ga-68    4310.04  1077.40        15.        10.     0.006    89.27   1.692s
 FE-59    4397.41  1099.25        40.         6.     0.003   235.31   1.708s
 EU-152   4448.68  1112.07       210.       -16.    -0.009   132.33   1.717s
 ZN-65    4462.56  1115.55       195.        -7.    -0.004   303.89   1.720s
 BI-214   4481.94  1120.39         7.       135.     0.075     9.45   1.726 
 Ta-182   4485.56  1121.30       214.       -18.    -0.010   117.47   1.724 
 CO-60    4693.21  1173.24        21.        12.     0.006    89.46   1.760s
 Ta-182   4756.42  1189.05        45.        -8.    -0.004   187.71   1.771 
 Ta-182   4885.79  1221.41        53.       -12.    -0.007   137.57   1.793 
 Co-56    4953.23  1238.28        16.        63.     0.035    19.19   1.804s
 NA-22    5098.13  1274.53        21.        11.     0.006    68.47   1.828s
 EU-154   5098.17  1274.54        32.         0.     0.000  1000.00   1.828s
 FE-59    5166.35  1291.60        21.        -3.    -0.002   319.69   1.840 
 TL-210   5251.91  1313.00        27.        -4.    -0.002   324.36   1.854s
 CO-60    5329.85  1332.50        22.         2.     0.001   469.60   1.866s
 AG-110M  5536.88  1384.30        21.         3.     0.001   398.43   1.899s
 EU-152   5631.62  1408.00        32.        13.     0.007   102.72   1.914s
 K-40     5843.49  1461.02         9.       270.     0.150     6.52   1.857 
 La-140   6383.73  1596.21        34.       -15.    -0.008   115.67   2.024s
 SB-124   6762.39  1690.98        11.         4.     0.002   221.56   2.076s
 BI-214   7056.06  1764.49        12.        97.     0.054    11.31   2.114 
 Y-88     7341.96  1836.06         6.         4.     0.002   159.02   2.149s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:44 AMPage  9
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191219.An1             
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   4.6609E+00                                      5.31E+01             
                           477.60 4.661E+00 &(  1.846E+01 1.17E+02 1.05E+01 G  
 
NA-22    C   1.0357E+00                                      9.50E+02             
                          1274.53 1.036E+00 ?(  2.353E+00 6.85E+01 9.99E+01 G  
 
K-40     N   2.7585E+02                                      4.66E+11             
                          1460.83 2.758E+02  (P 1.673E+01 6.52E+00 1.07E+01 G  
 
Sc-46    F  -8.2483E-01                                      8.38E+01             
                           889.28-8.248E-01 &(  3.611E+00 1.29E+02 1.00E+02 G  
                          1120.55 6.645E-07 %   5.801E+00 2.54E+08 1.00E+02 G  
 
CR-51    F  -7.5824E+00                                      2.77E+01             
                           320.08-7.582E+00 ?(  2.561E+01 1.01E+02 9.94E+00 G  
 
MN-54    C   1.5265E+00                                      3.12E+02             
                           834.85 1.527E+00 &(P 1.723E+00 5.04E+01 1.00E+02 G  
 
FE-59    F   9.0995E-01                                      4.45E+01             
                          1099.25 9.099E-01 ?(  4.881E+00 2.35E+02 5.65E+01 G  
                          1291.60-7.572E-01 +   5.505E+00 3.20E+02 4.32E+01 G  
 
Co-56    C   3.6448E+00                                      7.73E+01             
                           846.77 9.183E-02 ?(  2.021E+00 9.13E+02 9.99E+01 G  
                          1238.28 9.019E+00 @(P 3.068E+00 1.92E+01 6.61E+01 G  
                          1037.84-5.999E+00 & P 1.758E+01 1.15E+02 1.41E+01 G  
                          1771.35 2.758E-01 %   4.262E+01 4.45E+03 1.55E+01  A 
 
CO-58    C  -1.3816E+00                                      7.09E+01             
                           810.78-1.382E+00 ?(  4.048E+00 8.77E+01 9.95E+01 G  
 
CO-60    F   6.4397E-01                                      1.93E+03             
                          1332.50 2.284E-01 ?(P 2.462E+00 4.70E+02 1.00E+02 G  
                          1173.24 1.060E+00 ?(P 2.159E+00 8.95E+01 9.99E+01 G  
 
ZN-65    F  -1.1222E+00                                      2.44E+02             
                          1115.55-1.122E+00 ?(  1.161E+01 3.04E+02 5.06E+01 G  
 
NB-94    I   7.8040E-01                                      7.41E+06             
                           702.63 7.804E-01 ?(P 2.105E+00 1.12E+02 9.79E+01 G  
                           871.10-6.938E-01 +   2.899E+00 1.23E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:44 AMPage 10
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191219.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZR-95    I  -2.4517E+00                                      6.40E+01             
                           756.73-2.452E+00 ?(  5.045E+00 8.73E+01 5.45E+01 G  
                           724.20-3.770E-02 %   6.784E+00 5.17E+03 4.42E+01 G  
 
NB-95    I  -1.8111E+00                                      6.40E+01             
                           765.79-1.811E+00 ?(  4.401E+00 7.33E+01 9.98E+01 G  
 
RU-103   I   5.8193E-01                                      3.93E+01             
                           497.05 5.819E-01 ?(  1.697E+00 1.17E+02 9.09E+01 G  
                           610.30 1.183E+01 ?   1.263E+02 3.19E+02 5.75E+00 GA 
 
RH-106   I   6.0704E+00                                      3.74E+02             
                           621.92 6.070E+00 &(  7.421E+01 3.65E+02 9.93E+00 G  
                          1050.36-4.115E+01 + P 1.755E+02 1.54E+02 1.56E+00 G  
                           511.86 1.920E+01     1.214E+01 2.12E+01 2.00E+01 GA 
 
AG-108M  C   7.0082E-01                                      1.53E+05             
                           433.94 6.391E-01 &(P 1.744E+00 1.10E+02 9.05E+01 G  
                           722.94 0.000E+00 -   3.303E+00 1.00E+03 9.08E+01 G  
                           614.28 7.630E-01 ?(  8.187E+00 3.21E+02 8.98E+01 G  
 
AG-110M  F   1.3063E+00                                      2.50E+02             
                           884.68 1.097E+00 ?(  4.408E+00 1.18E+02 7.27E+01 G  
                           657.76-6.278E-01 -   2.842E+00 1.33E+02 9.46E+01 G  
                           937.49-5.250E+00 +   1.016E+01 8.55E+01 3.44E+01 G  
                          1384.30 1.142E+00 ?(  1.038E+01 3.98E+02 2.43E+01 G  
                           763.94 2.168E+00  (  9.362E+00 1.26E+02 2.23E+01 G  
 
SN-113   F  -1.1766E+00                                      1.15E+02             
                           391.69-1.177E+00 ?(  4.733E+00 1.20E+02 6.40E+01 G  
 
SB-124   F   7.5955E-01                                      6.02E+01             
                           602.73 6.694E-01 ?(P 7.205E+00 3.21E+02 9.83E+01 G  
                          1690.98 9.450E-01 ?(  4.742E+00 2.22E+02 4.78E+01 G  
                           722.79-6.352E+00 +   2.918E+01 1.35E+02 1.08E+01 G  
 
SB-125   I   2.1431E+00                                      1.01E+03             
                           427.88-5.257E-01 &(  6.721E+00 5.11E+02 2.96E+01 G  
                           600.50 3.732E+00 ?(  3.921E+01 3.14E+02 1.79E+01 G  
                           635.89-2.886E+00 + P 1.901E+01 6.98E+02 1.13E+01 G  
                           463.37 6.977E+00 ?(  2.209E+01 9.45E+01 1.05E+01 G  
 
I-131    I   9.5643E-01                                      8.02E+00             
                           364.48 6.112E-01 &(  1.896E+00 1.20E+02 8.17E+01 G  
                           284.30 5.550E+00 &(P 2.762E+01 1.93E+02 6.14E+00 G  
                           636.97-3.404E+00 +   3.321E+01 2.82E+02 7.17E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:44 AMPage 11
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191219.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Gd-153   F  -2.2688E+00                                      2.42E+02             
                            97.50-2.269E+00 &(  8.745E+00 1.16E+02 3.00E+01 G  
                           103.20-2.687E+00 +   1.090E+01 1.22E+02 2.18E+01 G  
 
Ga-68    C   3.0613E+01                                      4.71E-02             
                          1077.40 3.061E+01 &(  6.238E+01 8.93E+01 3.30E+00 G  
 
Tc-99m   I  -5.5824E-01                                      2.51E-01             
                           140.51-5.582E-01 &(  2.957E+00 1.59E+02 8.93E+01 G  
 
BA-133   F  -4.1247E-01                                      3.85E+03             
                           356.00-4.125E-01 ?(  8.808E+00 6.38E+02 6.20E+01 G  
                           302.85 0.000E+00 +   2.602E+01 1.00E+03 1.83E+01 G  
                           383.84-9.939E-01 +   3.287E+01 9.73E+02 8.94E+00 GA 
                                                            Energy duplication    
                            80.99 2.186E+00 ? P 1.625E+01 2.24E+02 3.41E+01 GA 
 
CS-134   I   8.5611E-01                                      7.54E+02             
                           795.87 3.056E-01 ?(  3.802E+00 3.61E+02 8.55E+01 G  
                           604.71 6.888E-01 ?(  7.327E+00 3.18E+02 9.76E+01 G  
                           569.32-6.883E+00 &   1.551E+01 6.81E+01 1.54E+01 G  
                           801.95-5.549E+00 +   4.210E+01 2.22E+02 8.69E+00 G  
                           563.24 8.451E+00 ?(P 1.977E+01 9.40E+01 8.35E+00 G  
 
CS-137   I  -1.6020E+00                                      1.10E+04             
                           661.66-1.602E+00 &(P 3.773E+00 1.73E+02 8.52E+01 G  
 
CE-139   F  -1.0236E-02                                      1.38E+02             
                           165.85-1.024E-02 &(  2.708E+00 7.85E+03 7.99E+01 G  
 
Ba-140   I  -1.7039E+00                                      1.28E+01             
                           537.26-1.704E+00 ?(P 7.979E+00 1.84E+02 2.44E+01 G  
                           162.66-9.607E+00 & P 3.787E+01 1.20E+02 6.22E+00 G  
                           304.85 0.000E+00 &   1.118E+02 1.00E+03 4.29E+00 G  
 
La-140   I  -7.9321E-01                                      1.28E+01             
                          1596.21-1.877E+00 ?(P 3.688E+00 1.16E+02 9.54E+01 G  
                           487.02-7.620E-01 +   4.326E+00 2.27E+02 4.55E+01 G  
                           328.76 2.336E+00 &(P 9.109E+00 1.52E+02 2.03E+01 G  
                           815.77 9.187E-01 ?(  1.374E+01 4.32E+02 2.33E+01 G  
 
CE-141   I  -3.0959E-01                                      3.25E+01             
                           145.44-3.096E-01 ?(  5.183E+00 5.00E+02 4.82E+01 G  
 
CE-144   I  -5.4135E+00                                      2.85E+02             
                           133.54-5.413E+00 *(  2.120E+01 1.18E+02 1.11E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:44 AMPage 12
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191219.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PM-144   C   5.1364E-02                                      3.63E+02             
                           696.54-5.724E-01 ?(P 2.390E+00 4.36E+02 9.90E+01 G  
                           618.06 6.745E-01 ?(P 7.517E+00 3.33E+02 9.91E+01 G  
 
EU-152   F   3.7845E+00                                      4.94E+03             
                           121.78 1.600E+00 *(  6.604E+00 1.24E+02 2.86E+01 G  
                           344.29-3.018E+00 +   1.289E+01 1.28E+02 2.65E+01 G  
                          1112.07-1.001E+01 +   4.458E+01 1.32E+02 1.36E+01 G  
                           778.92 3.637E+00 ?(  1.713E+01 2.01E+02 1.29E+01 G  
                           964.11 6.569E+00 ?(  2.337E+01 1.05E+02 1.46E+01 G  
                           244.69 6.907E+00 ?(P 5.321E+01 2.31E+02 7.58E+00 G  
                          1408.00 6.532E+00 ?   1.461E+01 1.03E+02 2.10E+01 GA 
 
EU-154   I   2.9841E+00                                      3.14E+03             
                           123.10 1.254E+00 ?(P 4.237E+00 1.02E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   8.017E+00 1.00E+03 3.52E+01 G  
                           723.36-5.501E+00 +   1.614E+01 8.77E+01 2.02E+01 G  
                           873.23 0.000E+00 -   2.520E+01 1.00E+03 1.23E+01 G  
                          1004.77 4.353E+00  (  2.536E+01 1.71E+02 1.80E+01 G  
                           996.33 7.316E+00 ?(  4.131E+01 1.66E+02 1.06E+01 G  
 
EU-155   I   5.4654E+00                                      1.81E+03             
                           105.31 5.465E+00  (P 5.522E+00 3.17E+01 2.12E+01 G  
                            86.54 3.225E+00 }   1.735E+01 5.63E+01 3.07E+01 G  
 
HF-181   F   7.1602E-01                                      4.24E+01             
                           482.00 7.766E-01 ?(  2.575E+00 9.85E+01 8.05E+01 G  
                           133.02 6.033E-01  (  2.694E+00 1.33E+02 4.33E+01 G  
                           345.83-5.462E+00 + P 2.314E+01 3.71E+01 1.51E+01 G  
                           136.30-1.038E+01 +   4.289E+01 1.24E+02 5.85E+00 G  
 
Ta-182   F  -4.4862E+00                                      1.14E+02             
                          1121.30-4.486E+00  (  1.769E+01 1.17E+02 3.49E+01 G  
                          1221.41-4.277E+00 +   1.274E+01 1.38E+02 2.70E+01 G  
                          1189.05-4.520E+00 +   1.919E+01 1.88E+02 1.62E+01 G  
 
Hg-203   F   8.1266E-01                                      4.66E+01             
                           279.20 8.127E-01 ?(  2.552E+00 9.41E+01 8.15E+01 G  
 
TL-208   N   6.7626E+00                                      6.98E+02             
                           583.02 6.763E+00  (P 1.908E+00 1.42E+01 8.45E+01 G  
                           277.28-6.399E+00 - P 3.245E+01 3.32E+02 6.31E+00 G  
                           860.56 1.535E+01 +   1.648E+01 4.83E+01 1.24E+01 G  
 
PM-146   C  -1.5969E-01                                      2.02E+03             
                           453.88-6.293E-01 ?(P 3.041E+00 1.61E+02 6.50E+01 G  
                           747.16-3.306E+00 + P 7.135E+00 7.17E+01 3.40E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:44 AMPage 13
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191219.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           735.72 1.197E+00 ?(P 8.710E+00 2.95E+02 2.25E+01 G  
 
Y-88     F   5.2345E-01                                      1.07E+02             
                          1836.06 5.235E-01 ?(P 1.888E+00 1.59E+02 9.92E+01 G  
                           898.04-1.313E+00 + P 2.901E+00 6.65E+01 9.37E+01 G  
 
Cd-113m     -8.0231E+03                                      5.33E+03             
                           263.70-8.023E+03 &(  3.064E+04 1.14E+02 6.00E-03   K
 
Cd-109   F   1.9249E+01                                      4.53E+02             
                            88.04 1.925E+01 ?(  1.389E+02 2.18E+02 3.79E+00 G  
 
Cf-251   T   2.0506E+00                                      3.28E+05             
                           176.60 2.051E+00  (  9.783E+00 1.78E+02 1.70E+01 G  
                           227.00-1.069E+01 +   2.805E+01 9.84E+01 6.30E+00 GA 
 
Cf-249   T   2.1979E-01                                      1.28E+05             
                           387.95 0.000E+00 &(  4.510E+00 1.00E+03 6.60E+01 G  
                           333.44 1.155E+00 @(  1.176E+01 3.92E+02 1.55E+01 G  
 
Sn-126      -9.6119E+00                                      3.65E+07             
                            87.57 1.949E+00 +   1.401E+01 2.17E+02 3.75E+01 GA 
                            64.28-9.612E+00 ?(  4.287E+01 1.34E+02 9.70E+00 G  
                            86.94 8.101E+00 }   5.839E+01 7.77E+01 9.04E+00 GA 
 
PB-210   N   3.9046E+01                                      8.14E+03             
                            46.54 3.905E+01  (P 4.987E+01 4.36E+01 4.25E+00 G  
 
PB-212   N   1.9634E+01                                      6.98E+02             
                           238.63 1.963E+01  (P 2.987E+00 6.89E+00 4.33E+01 G  
                           300.03 5.327E+01 + P 3.747E+01 2.88E+01 3.28E+00 GA 
 
PB-214   N   8.5265E+01                                      5.84E+05             
                           351.93 8.667E+01  (P 4.466E+00 3.88E+00 3.76E+01 G  
                           295.09 8.252E+01  (P 8.278E+00 6.06E+00 1.93E+01 G  
                           242.00 9.264E+01     1.848E+01 8.27E+00 7.43E+00 GA 
 
BI-207   C   7.8313E-01                                      1.18E+04             
                          1063.66 7.831E-01 ?(  2.635E+00 1.45E+02 7.45E+01 G  
                           569.70 0.000E+00 &   2.756E+00 1.00E+03 9.77E+01 G  
 
BI-212   N   1.4829E+01                                      6.98E+02             
                           727.17 1.483E+01 ?(  4.488E+01 9.04E+01 7.55E+00 G  
                           785.42 7.917E+01   P 1.752E+02 9.60E+01 1.28E+00 GA 
 
U-235    N   3.4188E+01                                      2.57E+11             
                           143.79 3.347E+01 *(P 1.328E+01 1.81E+01 1.10E+01 G  
                           205.33 3.772E+01  (  2.537E+01 2.73E+01 5.01E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:44 AMPage 14
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191219.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           163.38 3.226E+01  (  2.501E+01 3.03E+01 5.08E+00 G  
                           185.72 3.176E+01 @   2.700E+00 4.76E+00 5.40E+01 GA 
 
BI-214   N   7.6386E+01                                      5.84E+05             
                           609.31 7.448E+01  (P 3.691E+00 4.43E+00 4.61E+01 G  
                          1120.29 7.787E+01  (P 8.644E+00 9.45E+00 1.51E+01 G  
                          1764.49 8.064E+01 ?(P 1.548E+01 1.13E+01 1.54E+01 G  
 
BI-210M  T   2.8815E-01                                      1.10E+09             
                           265.83 2.881E-01 &(  4.128E+00 4.22E+02 5.00E+01 G  
                           304.90 0.000E+00 &   1.713E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   2.8751E+01                                      2.10E+03             
                           911.07 2.716E+01  (P 4.647E+00 1.17E+01 2.90E+01 G  
                           968.97 1.846E+01 - P 7.427E+00 2.12E+01 1.75E+01 G  
                           338.32 3.258E+01  (P 1.063E+01 1.59E+01 1.20E+01 G  
                            93.35 1.300E+01 -   9.175E+01 2.13E+02 5.56E+00 XA 
 
TH-227   N  -1.1308E+01                                      7.95E+03             
                           256.24-1.131E+01  (  3.014E+01 1.05E+02 7.00E+00 G  
                           235.97 4.985E+00 +   3.173E+01 1.91E+02 1.23E+01 G  
                            50.14 6.214E+00 +   3.769E+01 2.15E+02 8.00E+00 G  
 
TH-229   N  -1.4311E-01                                      2.68E+06             
                           193.51-1.418E+01 &(  4.095E+01 8.69E+01 4.40E+00 G  
                           210.85 2.051E+01 &(P 5.489E+01 1.00E+02 2.99E+00 G  
 
TH-234   N   3.4576E+02                                      1.63E+12             
                            92.59 3.458E+02  (P 3.423E+01 4.10E+00 5.58E+00 G  
                            63.29 4.757E+02 + P 5.507E+01 4.80E+00 3.81E+00 G  
 
PA-233   C  -2.0790E+00                                      7.82E+08             
                           312.01-2.079E+00 &(  1.413E+01 2.04E+02 3.60E+01 G  
                           300.18 0.000E+00 +   7.636E+01 1.00E+03 6.20E+00 G  
 
PA-234   N  -3.8692E-01                                      1.63E+12             
                           131.29-3.241E+00 ?(  1.386E+01 1.29E+02 1.80E+01 G  
                           946.02-7.779E-01 + P 1.759E+01 9.17E+02 1.34E+01 G  
                           569.47-3.848E+00 &   3.202E+01 2.43E+02 8.20E+00 G  
                           883.24 4.964E+00 ?(  3.417E+01 2.00E+02 9.60E+00 G  
                           880.53 1.559E+01 ?   5.046E+01 9.60E+01 6.00E+00 GA 
 
PA-234M  N   9.0942E+02                                      1.63E+12             
                          1001.00 9.094E+02 @(P 1.571E+02 1.24E+01 8.37E-01 G  
                           766.41 4.864E+02 -   1.264E+03 7.81E+01 2.94E-01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:44 AMPage 15
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191219.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AM-241   T   8.9492E-01                                      1.58E+05             
                            59.54 8.949E-01 ?(P 8.184E+00 3.24E+02 3.59E+01 G  
 
Ir-192   F   7.5396E-01                                      7.40E+01             
                           316.49 7.540E-01 &(  2.539E+00 1.01E+02 8.70E+01 G  
                           468.06-3.028E-01 -   4.901E+00 4.72E+02 5.18E+01 G  
                           308.44 0.000E+00 -   1.525E+01 1.00E+03 3.18E+01 G  
 
Cs-136   F   8.9983E-01                                      1.30E+01             
                           818.50 7.916E-01 ?(  3.238E+00 1.21E+02 1.00E+02 G  
                          1048.07 1.035E+00 ?(  2.313E+00 6.75E+01 8.00E+01 G  
                           340.57-1.723E+00 +   7.775E+00 1.35E+02 4.69E+01 G  
 
Np-239   T  -4.9887E-01                                      2.36E+00             
                           103.70-2.442E+00 +   9.726E+00 1.20E+02 2.40E+01 X  
                           106.13-4.989E-01  (  1.290E+01 7.74E+02 2.27E+01 G  
                            99.50 2.607E+00 ?   1.466E+01 1.69E+02 1.50E+01 X  
 
Nd-147      -5.0164E+00                                      1.11E+01             
                           531.00-5.016E+00 ?(  1.514E+01 1.22E+02 1.30E+01 G  
                            91.10-2.834E+00 +   1.912E+01 2.04E+02 2.83E+01 G  
 
TL-210   N  -6.1867E-01                                      5.84E+05             
                           799.60-6.187E-01 &(  3.335E+00 1.58E+02 9.90E+01 G  
                           296.00-8.243E-01 +   6.029E+00 2.19E+02 7.90E+01 G  
                          1313.00-1.737E+00 +   1.269E+01 3.24E+02 2.10E+01 GA 
 
Kr-85    I   6.1493E+01                                      3.92E+03             
                           513.98 6.149E+01 ?(  7.253E+02 3.46E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:44 AMPage 16
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191219.An1             
                                                                                 
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       522.        18.     0.010   214.95   6.214E+00   
 AM-241      59.54       793.        15.     0.008   324.50   8.949E-01  P
 BA-133      80.99      4954.        45.     0.025   224.15   2.186E+00  P
 Cd-109      88.04      4877.        45.     0.025   217.77   1.925E+01   
 Nd-147      91.10      5291.       -51.    -0.028   203.61  -2.834E+00   
 Gd-153      97.50      1272.       -44.    -0.024   116.09  -2.269E+00   
 Np-239      99.50       896.        25.     0.014   168.64   2.607E+00   
 Gd-153     103.20      1061.       -38.    -0.021   122.06  -2.687E+00   
 Np-239     103.70      1023.       -38.    -0.021   119.82  -2.442E+00   
 Np-239     106.13      1628.        -7.    -0.004   774.40  -4.989E-01   
 EU-152     121.78       652.        30.     0.016   123.83   1.600E+00   
 EU-154     123.10       542.        33.     0.018   101.58   1.254E+00  P
 PA-234     131.29      1105.       -37.    -0.020   128.65  -3.241E+00   
 CE-144     133.54       967.       -38.    -0.021   117.82  -5.413E+00   
 CO-57      136.47      1162.       -27.    -0.015   179.00  -4.076E+00   
 Tc-99m     140.51      1099.       -30.    -0.016   159.07  -5.582E-01   
 CE-141     145.44      1008.        -9.    -0.005   500.00  -3.096E-01   
 Ba-140     162.66       770.       -33.    -0.019   120.43  -9.607E+00  P
 Cf-251     176.60       343.        19.     0.010   178.15   2.051E+00   
 Cf-251     227.00       253.       -29.    -0.016    98.39  -1.069E+01   
 TH-227     235.97      1205.        26.     0.014   191.00   4.985E+00   
 EU-152     244.69      1212.        21.     0.012   230.97   6.907E+00  P
 TH-227     256.24       297.       -31.    -0.017   105.03  -1.131E+01   
 Cd-113m    263.70       212.       -18.    -0.010   113.83  -8.023E+03   
 BI-210M    265.83       266.         6.     0.003   421.92   2.881E-01   
 Hg-203     279.20       249.        24.     0.013    94.13   8.127E-01   
 I-131      284.30       158.        12.     0.007   193.08   5.550E+00  P
 TL-210     296.00      1232.       -23.    -0.013   219.34  -8.243E-01   
 PA-231     300.07      1210.       -21.    -0.012   237.95  -2.444E+01   
 PA-233     312.01      1288.       -25.    -0.014   203.91  -2.079E+00   
 Ir-192     316.49       228.        22.     0.012   100.72   7.540E-01   
 CR-51      320.08       299.       -25.    -0.014   101.21  -7.582E+00   
 La-140     328.76       147.        15.     0.008   151.53   2.336E+00  P
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:44 AMPage 17
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191219.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cf-249     333.44       139.         6.     0.003   391.96   1.155E+00   
 Cs-136     340.57       564.       -25.    -0.014   135.13  -1.723E+00   
 EU-152     344.29       484.       -25.    -0.014   127.86  -3.018E+00   
 BA-133     356.00      1194.        -8.    -0.004   638.33  -4.125E-01   
 I-131      364.48        84.        15.     0.008   120.01   6.112E-01   
 BA-133     383.84       294.        -2.    -0.001   972.83  -9.939E-01   
 SN-113     391.69       303.       -21.    -0.012   120.14  -1.177E+00   
 SB-125     427.88       108.        -4.    -0.002   511.13  -5.257E-01   
 AG-108M    433.94        64.        15.     0.008   109.92   6.391E-01  P
 PM-146     453.88        96.       -10.    -0.006   161.37  -6.293E-01  P
 SB-125     463.37       129.        18.     0.010    94.48   6.977E+00   
 Ir-192     468.06       154.        -4.    -0.002   472.04  -3.028E-01   
 BE-7       477.59        84.        12.     0.006   116.83   4.661E+00   
 La-140     487.02        84.        -8.    -0.004   227.07  -7.620E-01   
 RU-103     497.05        48.        12.     0.007   116.67   5.819E-01   
 RH-106     511.86       120.        85.     0.047    21.21   1.920E+01   
 Kr-85      513.98       201.         6.     0.003   346.34   6.149E+01   
 Nd-147     531.00        72.       -14.    -0.008   121.64  -5.016E+00   
 Ba-140     537.26        69.        -9.    -0.005   183.55  -1.704E+00  P
 CS-134     563.24        44.        14.     0.008    94.03   8.451E+00  P
 CS-134     569.32        96.       -21.    -0.012    68.08  -6.883E+00   
 PA-234     569.47       117.        -6.    -0.004   242.89  -3.848E+00   
 SB-125     600.50       814.        13.     0.007   313.66   3.732E+00   
 SB-124     602.73       827.        13.     0.007   321.44   6.694E-01  P
 CS-134     604.71       840.        13.     0.007   317.68   6.888E-01   
 RU-103     610.30       853.        13.     0.007   318.95   1.183E+01   
 AG-108M    614.28       866.        13.     0.007   320.52   7.630E-01   
 PM-144     618.06       879.        13.     0.007   332.92   6.745E-01  P
 RH-106     621.92       851.        11.     0.006   364.97   6.070E+00   
 SB-125     635.89        63.        -6.    -0.003   698.24  -2.886E+00  P
 I-131      636.97        78.        -5.    -0.003   281.82  -3.404E+00   
 CS-137     661.66       138.       -24.    -0.014   173.11  -1.602E+00  P
 PM-144     696.54        66.       -10.    -0.005   435.53  -5.724E-01  P
 NB-94      702.63        48.        13.     0.007   112.29   7.804E-01  P
 SB-124     722.79       113.       -11.    -0.006   135.46  -6.352E+00   
 EU-154     723.36       122.       -18.    -0.010    87.74  -5.501E+00   
 PM-146     735.72        40.         4.     0.002   294.56   1.197E+00  P
 PM-146     747.16        61.       -18.    -0.010    71.74  -3.306E+00  P
 ZR-95      756.73        78.       -21.    -0.012    87.30  -2.452E+00   
 NB-95      765.79       205.       -29.    -0.016    73.30  -1.811E+00   
 EU-152     778.92        47.         7.     0.004   201.03   3.637E+00   
 CS-134     795.87       102.         4.     0.002   360.56   3.056E-01   
 TL-210     799.60       104.        -9.    -0.005   158.19  -6.187E-01   
 CS-134     801.95       129.        -7.    -0.004   222.12  -5.549E+00   
 CO-58      810.78       155.       -21.    -0.012    87.74  -1.382E+00   
 La-140     815.77        94.         3.     0.002   431.78   9.187E-01   
 Cs-136     818.50        96.        12.     0.007   120.75   7.916E-01   
 MN-54      834.85        24.        22.     0.012    50.41   1.527E+00  P
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:44 AMPage 18
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191219.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 NB-94      871.10        68.       -10.    -0.005   122.67  -6.938E-01   
 PA-234     880.53        73.        13.     0.007    96.04   1.559E+01   
 PA-234     883.24        86.         7.     0.004   200.36   4.964E+00   
 Sc-46      889.28       104.       -12.    -0.006   129.12  -8.248E-01   
 Y-88       898.04        56.       -17.    -0.009    66.52  -1.313E+00  P
 PA-234     946.02        37.        -1.    -0.001   916.63  -7.779E-01  P
 EU-152     964.11        80.        13.     0.007   105.26   6.569E+00   
 EU-154     996.33       128.        10.     0.005   166.08   7.316E+00   
 EU-154    1004.77       138.        10.     0.005   171.44   4.353E+00   
 Cs-136    1048.07        18.        10.     0.006    67.47   1.035E+00   
 RH-106    1050.36        43.        -8.    -0.004   154.34  -4.115E+01  P
 BI-207    1063.66        20.         7.     0.004   145.45   7.831E-01   
 Ga-68     1077.40        15.        10.     0.006    89.27   3.061E+01   
 FE-59     1099.25        40.         6.     0.003   235.31   9.099E-01   
 EU-152    1112.07       210.       -16.    -0.009   132.33  -1.001E+01   
 ZN-65     1115.55       195.        -7.    -0.004   303.89  -1.122E+00   
 Ta-182    1121.30       214.       -18.    -0.010   117.47  -4.486E+00   
 CO-60     1173.24        21.        12.     0.006    89.46   1.060E+00  P
 Ta-182    1189.05        45.        -8.    -0.004   187.71  -4.520E+00   
 Ta-182    1221.41        53.       -12.    -0.007   137.57  -4.277E+00   
 NA-22     1274.53        21.        11.     0.006    68.47   1.036E+00   
 FE-59     1291.60        21.        -3.    -0.002   319.69  -7.572E-01   
 TL-210    1313.00        27.        -4.    -0.002   324.36  -1.737E+00   
 CO-60     1332.50        22.         2.     0.001   469.60   2.284E-01  P
 EU-152    1408.00        32.        13.     0.007   102.72   6.532E+00   
 La-140    1596.21        34.       -15.    -0.008   115.67  -1.877E+00  P
 SB-124    1690.98        11.         4.     0.002   221.56   9.450E-01   
 Y-88      1836.06         6.         4.     0.002   159.02   5.235E-01  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    4.6608E+00    4.6609E+00    1.168E+02%                1.85E+01
 NA-22  #A    1.0357E+00    1.0357E+00    6.847E+01%                2.35E+00
 K-40         2.7585E+02    2.7585E+02    6.523E+00%                1.67E+01
 Sc-46  #A   -8.2482E-01   -8.2483E-01    1.291E+02%                3.61E+00
 CR-51  #A   -7.5822E+00   -7.5824E+00    1.012E+02%                2.56E+01
 MN-54  #A    1.5265E+00    1.5265E+00    5.041E+01%                1.72E+00
 FE-59  #A    9.0993E-01    9.0995E-01    2.353E+02%                4.88E+00
 Co-56  #C    3.6448E+00    3.6448E+00    1.919E+01%                2.02E+00
 CO-57  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.25E+00
 CO-58  #A   -1.3816E+00   -1.3816E+00    8.774E+01%                4.05E+00
 CO-60  #A    6.4397E-01    6.4397E-01    8.946E+01%                2.46E+00
 ZN-65  #A   -1.1222E+00   -1.1222E+00    3.039E+02%                1.16E+01
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:44 AMPage 19
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191219.An1             
                                                                                 
 NB-94  #A    7.8040E-01    7.8040E-01    1.123E+02%                2.10E+00
 ZR-95  #A   -2.4517E+00   -2.4517E+00    8.730E+01%                5.05E+00
 NB-95  #A   -1.8110E+00   -1.8111E+00    7.330E+01%                4.40E+00
 RU-103 #A    5.8192E-01    5.8193E-01    1.167E+02%                1.70E+00
 RH-106 #A    6.0704E+00    6.0704E+00    3.650E+02%                7.42E+01
 AG-108M#A    7.0082E-01    7.0082E-01    1.099E+02%                1.74E+00
 AG-110M#A    1.3063E+00    1.3063E+00    1.184E+02%                4.41E+00
 SN-113 #A   -1.1766E+00   -1.1766E+00    1.201E+02%                4.73E+00
 SB-124 #A    7.5955E-01    7.5955E-01    1.952E+02%                7.21E+00
 SB-125 #A    2.1431E+00    2.1431E+00    9.448E+01%                6.72E+00
 I-131  #A    9.5636E-01    9.5643E-01    1.137E+02%                1.90E+00
 Gd-153 #A   -2.2688E+00   -2.2688E+00    1.161E+02%                8.75E+00
 Ga-68  #A    3.0219E+01    3.0613E+01    8.927E+01%                6.24E+01
 Tc-99m #A   -5.5688E-01   -5.5824E-01    1.591E+02%                2.96E+00
 BA-133 #A   -4.1247E-01   -4.1247E-01    6.383E+02%                8.81E+00
 CS-134 #A    8.5611E-01    8.5611E-01    9.403E+01%                3.80E+00
 CS-137 #A   -1.6020E+00   -1.6020E+00    1.731E+02%                3.77E+00
 CE-139 #A   -1.0236E-02   -1.0236E-02    7.852E+03%                2.71E+00
 Ba-140 #A   -1.7038E+00   -1.7039E+00    1.836E+02%                7.98E+00
 La-140 #A   -7.9317E-01   -7.9321E-01    1.157E+02%                3.69E+00
 CE-141 #A   -3.0959E-01   -3.0959E-01    5.000E+02%                5.18E+00
 CE-144 #A   -5.4135E+00   -5.4135E+00    1.178E+02%                2.12E+01
 PM-144 #A    5.1364E-02    5.1364E-02    2.741E+02%                2.39E+00
 EU-152 #A    3.7845E+00    3.7845E+00    8.667E+01%                6.60E+00
 EU-154 #A    2.9841E+00    2.9841E+00    8.647E+01%                4.24E+00
 EU-155  A    5.4654E+00    5.4654E+00    3.174E+01%                5.52E+00
 HF-181 #A    7.1601E-01    7.1602E-01    8.268E+01%                2.58E+00
 Ta-182 #A   -4.4862E+00   -4.4862E+00    1.175E+02%                1.77E+01
 Hg-203 #A    8.1265E-01    8.1266E-01    9.413E+01%                2.55E+00
 TL-208       6.7626E+00    6.7626E+00    1.423E+01%                1.91E+00
 PM-146 #A   -1.5969E-01   -1.5969E-01    1.614E+02%                3.04E+00
 Y-88   #A    5.2345E-01    5.2345E-01    1.590E+02%                1.89E+00
 Cd-113m#A   -8.0231E+03   -8.0231E+03    1.138E+02%                3.06E+04
 Cd-109 #A    1.9248E+01    1.9249E+01    2.178E+02%                1.39E+02
 Cf-251 #A    2.0506E+00    2.0506E+00    1.782E+02%                9.78E+00
 Cf-249 #A    2.1979E-01    2.1979E-01    3.920E+02%                4.51E+00
 Sn-126 #A   -9.6119E+00   -9.6119E+00    1.344E+02%                4.29E+01
 PB-210  A    3.9046E+01    3.9046E+01    4.356E+01%                4.99E+01
 PB-212       1.9634E+01    1.9634E+01    6.891E+00%                2.99E+00
 PB-214       8.5265E+01    8.5265E+01    3.598E+00%                4.47E+00
 BI-207 #A    7.8313E-01    7.8313E-01    1.455E+02%                2.63E+00
 BI-212  A    1.4829E+01    1.4829E+01    9.044E+01%                4.49E+01
 U-235        3.4188E+01    3.4188E+01    1.488E+01%                1.33E+01
 BI-214       7.6386E+01    7.6386E+01    4.432E+00%                3.69E+00
 BI-210M#A    2.8815E-01    2.8815E-01    4.219E+02%                4.13E+00
 AC-228       2.8751E+01    2.8751E+01    9.865E+00%                4.65E+00
 TH-227 #A   -1.1308E+01   -1.1308E+01    1.050E+02%                3.01E+01
 TH-229 #A   -1.4311E-01   -1.4311E-01    6.637E+01%                4.10E+01
 TH-234       3.4576E+02    3.4576E+02    4.099E+00%                3.42E+01
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:44 AMPage 20
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191219.An1             
                                                                                 
 PA-231 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.66E+02
 PA-233 #A   -2.0790E+00   -2.0790E+00    2.039E+02%                1.41E+01
 PA-234 #A   -3.8692E-01   -3.8692E-01    1.191E+02%                1.39E+01
 PA-234M#     9.0942E+02    9.0942E+02    1.244E+01%                1.57E+02
 AM-241 #A    8.9492E-01    8.9492E-01    3.245E+02%                8.18E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.10E+01
 Ir-192 #A    7.5395E-01    7.5396E-01    1.007E+02%                2.54E+00
 Cs-136 #A    8.9979E-01    8.9983E-01    6.747E+01%                3.24E+00
 Np-239 #A   -4.9874E-01   -4.9887E-01    7.744E+02%                1.29E+01
 Nd-147 #A   -5.0162E+00   -5.0164E+00    1.216E+02%                1.51E+01
 TL-210 #A   -6.1867E-01   -6.1867E-01    1.582E+02%                3.33E+00
 Kr-85  #A    6.1493E+01    6.1493E+01    3.463E+02%                7.25E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.8 keV)     1.827E+03  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.8 keV) 1.8265339E+03  Bq/Sample     

 The library has energies which are not separable.
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Test America St. Louis                    Spectrum ID: 7_Gamma_20191254 
-----------------------------------------------------------------------------                      
   Sample Description: 430296_Gamma_160-34284-A-6-B 
             Detector: Detector # 7       
             Batch ID: 430296                 
    Work Order Number: Gamma   
           Lot Number: 160-34284-A-6-B
-----------------------------------------------------------------------------
        Decay to Time: 6/21/2019 02:37        Live Time: 1800   sec
     Acquisition Time: 6/21/2019 02:37:35     Real Time: 1807   sec
        Analysis Time: 6/21/2019 03:08        Dead Time: 0.38   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 7_Soil_TunaCan.Clb
  Efficiency Cal Desc: 7_TunaCan_90099_032712
  Efficiency Cal Date: 3/16/2012 11:45
      Energy Cal Date: 2/23/2012 08:40                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 7_2019-06-08_1443.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -5.921E+00          104.2     6.170E+00    6.177E+00    2.063E+01
NA-22      1.119E-01          576.5     6.451E-01    6.451E-01    2.288E+00
K-40       2.481E+02            5.7     1.406E+01    1.894E+01    1.177E+01
Sc-46      1.615E-02         4466.6     7.214E-01    7.214E-01    2.507E+00
CR-51      2.641E+00          156.5     4.132E+00    4.135E+00    1.394E+01
MN-54     -5.569E-01          135.6     7.554E-01    7.559E-01    1.723E+00
FE-59      5.161E-01           86.3     4.454E-01    4.462E-01    3.633E+00
Co-56      2.638E+00           23.3     6.137E-01    6.285E-01    1.603E+00
CO-57      2.659E-01          120.6     3.206E-01    3.209E-01    1.487E+00
CO-58     -8.932E-01           82.0     7.326E-01    7.341E-01    2.444E+00
CO-60     -6.989E-02         1371.1     9.583E-01    9.583E-01    2.088E+00
ZN-65     -1.694E+00          155.6     2.635E+00    2.637E+00    8.876E+00
NB-94      5.917E-01           67.1     3.973E-01    3.985E-01    1.511E+00
ZR-95     -5.134E-01          250.8     1.288E+00    1.288E+00    3.004E+00
NB-95      7.636E-01          114.8     8.766E-01    8.775E-01    2.942E+00
RU-103     3.557E-01          172.9     6.149E-01    6.151E-01    1.469E+00
RH-106     0.000E+00         1.#INF     2.069E+00    2.070E+00    5.651E+01
AG-108M    0.000E+00         1.#INF     2.127E-01    2.127E-01    1.262E+00
AG-110M    6.204E-01          197.8     1.227E+00    1.227E+00    3.401E+00
SN-113    -2.095E-01          706.5     1.480E+00    1.480E+00    3.380E+00
SB-124    -1.867E-02           89.4     1.669E-02    1.672E-02    5.803E+00
SB-125     1.850E-01          106.5     1.970E-01    1.972E-01    4.898E+00
I-131     -4.269E-02          220.3     9.405E-02    9.408E-02    1.567E+00
Gd-153    -1.474E+00          143.8     2.120E+00    2.122E+00    7.038E+00
Ga-68     -3.740E+01          105.8     3.958E+01    3.964E+01    8.468E+01
Tc-99m    -4.750E-01          111.6     5.303E-01    5.310E-01    1.762E+00
BA-133    -1.008E+00          190.1     1.916E+00    1.916E+00    6.376E+00
CS-134     9.106E-01           79.4     7.233E-01    7.248E-01    2.110E+00
CS-137    -8.627E-01          173.1     1.493E+00    1.494E+00    2.343E+00
CE-139     1.791E-02         3018.8     5.407E-01    5.407E-01    1.820E+00
Ba-140     1.614E+00           99.0     1.598E+00    1.600E+00    3.853E+00
La-140     2.049E+00           36.8     7.539E-01    7.617E-01    1.638E+00
CE-141     8.384E-01          155.3     1.302E+00    1.303E+00    4.327E+00
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CE-144    -3.797E+00          137.4     5.217E+00    5.221E+00    1.565E+01
PM-144     1.049E-01          645.9     6.778E-01    6.778E-01    1.589E+00
EU-152     5.060E-01          112.5     5.692E-01    5.699E-01    4.765E+00
EU-154     8.627E-01           78.1     6.738E-01    6.753E-01    3.095E+00
EU-155     1.349E+00          143.8     1.939E+00    1.940E+00    8.774E+00
HF-181     7.173E-01          107.5     7.710E-01    7.719E-01    2.581E+00
Ta-182     0.000E+00         1.#INF     3.157E+00    3.157E+00    1.266E+01
Hg-203     3.064E-01          152.0     4.657E-01    4.661E-01    1.570E+00
TL-208     6.045E+00           12.4     7.495E-01    8.125E-01    1.285E+00
PM-146     5.349E-01          137.5     7.357E-01    7.362E-01    1.827E+00
Y-88       7.035E-02          166.1     1.168E-01    1.169E-01    1.831E+00
Cd-113m    9.324E+01         8186.4     7.633E+03    7.633E+03    1.977E+04
Cd-109     1.257E+00         1656.4     2.082E+01    2.082E+01    6.932E+01
Cf-251     2.022E+00          127.0     2.567E+00    2.573E+00    6.516E+00
Cf-249    -3.778E-01          237.0     8.953E-01    8.955E-01    3.021E+00
Sn-126     6.235E+00          115.6     7.206E+00    7.214E+00    2.393E+01
PB-210     2.852E+01           69.2     1.972E+01    1.979E+01    6.510E+01
PB-212     1.401E+01            7.7     1.083E+00    1.412E+00    2.797E+00
PB-214     6.645E+01            3.0     2.026E+00    4.003E+00    2.954E+00
BI-207    -1.725E+00           86.5     1.491E+00    1.494E+00    3.172E+00
BI-212     8.151E+00          118.3     9.644E+00    9.654E+00    3.248E+01
U-235      1.499E+01           20.1     3.011E+00    3.106E+00    7.721E+00
BI-214     6.516E+01            4.0     2.597E+00    4.267E+00    2.912E+00
BI-210M    7.513E-02         1231.5     9.252E-01    9.252E-01    2.394E+00
AC-228     1.955E+01           11.3     2.201E+00    2.417E+00    3.510E+00
TH-227     6.276E-01           93.2     5.849E-01    5.862E-01    2.045E+01
TH-229     1.127E+01           81.8     9.227E+00    9.271E+00    2.414E+01
TH-234     8.658E+01            9.6     8.329E+00    9.625E+00    2.459E+01
PA-231     2.938E+00         1284.1     3.772E+01    3.772E+01    1.260E+02
PA-233     1.088E+00          227.6     2.475E+00    2.476E+00    1.036E+01
PA-234     3.509E+00           49.5     1.738E+00    1.747E+00    9.280E+00
PA-234M    1.746E+02           55.3     9.661E+01    9.701E+01    3.152E+02
AM-241    -1.519E+00          141.5     2.150E+00    2.151E+00    5.704E+00
Np-237     0.000E+00         1.#INF     6.595E+00    6.595E+00    2.187E+01
Ir-192     5.850E-01           95.0     5.558E-01    5.568E-01    2.364E+00
Cs-136    -9.982E-01           88.5     8.836E-01    8.854E-01    2.948E+00
Np-239    -1.880E-01         1299.2     2.442E+00    2.442E+00    8.159E+00
Nd-147    -3.539E+00          132.4     4.684E+00    4.689E+00    1.113E+01
TL-210     5.566E-01          107.1     5.964E-01    5.972E-01    2.016E+00
Kr-85      1.555E+02           95.0     1.478E+02    1.481E+02    4.936E+02
-----------------------------------------------------------------------------
Total      1.030E+03

      Analyst: conrad.reuscher
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:27 AMPage  1
 TestAmerica Inc                 Spectrum name: 7_Gamma_20191254.An1             
                                                                                 
 Sample description                                             
      430296_Gamma_160-34284-A-6-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det7\7_Gamma_20191254.An1

 Acquisition information
        Start time:                 6/21/2019 2:37:35 AM
        Live time:               1800
        Real time:               1807
        Dead time:                  0.38 %
        Detector ID:                    7

 Detector system                                                
      Ge 7 SN/154                                                     
                                                                      

 Calibration
        Filename:                   7_Soil_TunaCan.Clb
      7_TunaCan_90099_032712                                          
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 8:40:56 AM
             Zero offset:           0.117 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.508E-09 keV/channel^2

        Efficiency Calibration
             Created:               3/16/2012 11:45:14 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.716580E-01 + (-6.166540E-01*Log(E) ) + 
                                    ( -2.065917E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.48 %
             Log(Eff):             -2.689695E+01 + ( 1.019544E+01*Log(E) ) + 
                                    ( -1.081671E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.13keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:27 AMPage  2
 TestAmerica Inc                 Spectrum name: 7_Gamma_20191254.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/21/2019 2:37:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       7_2019-06-08_1443.PBC
                                                 6/8/2019 2:43:11 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   26 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.2441

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.54       54.  69.15   0.84  2.483E-02    46.54   4.250    PBC<MDA PB210 
    63.27      486.  10.68   1.11  4.003E-02    63.29   3.810  1.771E+02 TH234 
    64.33       44. 115.57   0.86  4.080E-02    64.28   9.700    PBC<MDA Sn126 
    74.68      314.  12.98   0.87  4.760E-02
    77.21      636.   7.11   0.87  4.893E-02
    87.21      296.  15.73   0.76  5.303E-02    86.49  13.100  2.374E+01 Np237 
                                                86.54  30.700  1.013E+01 EU155 
                                                86.94   9.040  3.430E+01 Sn126 
                                                87.57  37.500  8.238E+00 Sn126 
                                                88.04   3.790  8.129E+01 Cd109 
    91.10       50. 153.92   0.88  5.415E-02    91.10  28.300    PBC<MDA Nd147 
    92.67      725.   8.26   1.41  5.454E-02    92.59   5.584  1.322E+02 TH234 
                                                93.35   5.561  1.324E+02 AC228 
   103.70       41. 141.30   0.90  5.626E-02   103.70  24.000    PBC<MDA Np239 
   105.31       40. 143.76   0.90  5.638E-02   105.31  21.200    PBC<MDA EU155 
   124.90       74.  43.04   0.34  5.577E-02
   136.47       39. 120.58   0.93  5.410E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  3.758E+00 CO57  
   143.76      142.  22.48   1.01  5.272E-02   143.79  10.960  1.364E+01 U235  
   145.44       38. 155.32   0.94  5.237E-02   145.44  48.200    PBC<MDA CE141 
   163.01       65.  45.85   1.65  4.826E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  1.473E+01 U235  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:27 AMPage  3
 TestAmerica Inc                 Spectrum name: 7_Gamma_20191254.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   176.60       29. 126.97   0.98  4.633E-02   176.60  17.000    PBC<MDA Cf251 
   185.85      658.   7.84   1.47  4.440E-02   185.72  54.000  1.523E+01 U235  
   193.51       30. 106.83   0.99  4.294E-02   193.51   4.400    PBC<MDA TH229 
   200.45       40.  54.31   0.51  4.169E-02
   205.18       67.  31.98   1.01  4.086E-02   205.33   5.010    PBC<MDA U235  
   207.72       30.  48.41   0.76  4.047E-02
   210.85       32. 124.03   1.01  3.997E-02   210.85   2.990    PBC<MDA TH229 
   227.00       16. 186.08   1.03  3.757E-02   227.00   6.300    PBC<MDA Cf251 
   235.97       46. 109.44   1.04  3.636E-02   235.97  12.300    PBC<MDA TH227 
   238.58      394.   7.71   1.04  3.603E-02   238.63  43.300  1.403E+01 PB212 
   242.15      309.   9.04   1.04  3.558E-02   242.00   7.430  6.481E+01 PB214 
   244.69       30. 176.24   1.05  3.526E-02   244.69   7.580    PBC<MDA EU152 
   277.80       25.  80.76   0.93  3.172E-02   277.28   6.310    PBC<MDA TL208 
   279.20       14. 152.02   1.08  3.154E-02   279.20  81.460    PBC<MDA Hg203 
   284.30        8. 330.17   1.09  3.106E-02   284.30   6.140    PBC<MDA I131  
   295.32      724.   4.96   1.48  3.007E-02   295.09  19.300  6.918E+01 PB214 
                                               296.00  79.000  1.696E+01 TL210 
   300.18       25. 227.59   1.10  2.965E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.918E+01 PA231 
                                               300.18   6.200  7.611E+00 PA233 
   300.26       76.  30.26   1.15  2.966E-02   300.03   3.280  4.360E+01 PB212 
                                               300.07   2.460  5.814E+01 PA231 
                                               300.18   6.200    PBC<MDA PA233 
   316.49       23. 138.11   1.12  2.834E-02   316.49  87.040    PBC<MDA Ir192 
   320.08       13. 156.49   1.13  2.807E-02   320.08   9.940    PBC<MDA CR51  
   328.76       36.  55.93   1.13  2.744E-02   328.76  20.300    PBC<MDA La140 
   338.53      118.  19.07   1.71  2.677E-02   338.32  12.010  2.045E+01 AC228 
   352.03     1139.   3.53   1.34  2.587E-02   351.93  37.600  6.505E+01 PB214 
   453.88       13. 137.53   1.26  2.077E-02   453.88  65.000    PBC<MDA PM146 
   463.37       15. 117.25   1.27  2.040E-02   463.37  10.470    PBC<MDA SB125 
   468.06       13. 130.48   1.27  2.022E-02   468.06  51.750    PBC<MDA Ir192 
   482.00       20. 107.49   1.29  1.971E-02   482.00  80.500    PBC<MDA HF181 
   497.05       11. 172.86   1.30  1.919E-02   497.05  90.900    PBC<MDA RU103 
   511.86       48.  43.42   2.56  1.870E-02   511.86  20.000    PBC<MDA RH106 
   513.98       22.  95.05   1.32  1.864E-02   513.98   0.430    PBC<MDA Kr85  
   537.26       13.  98.98   1.34  1.793E-02   537.26  24.390    PBC<MDA Ba140 
   569.32        7. 185.31   1.37  1.704E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  2.917E+00 PA234 
                                               569.70  97.740  2.448E-01 BI207 
   583.05      152.  12.40   1.55  1.669E-02   583.02  84.500  5.982E+00 TL208 
   609.50      856.   3.99   1.63  1.605E-02   609.31  46.090  6.429E+01 BI214 
                                               610.30   5.750  5.161E+02 RU103 
   696.54        3. 645.90   1.49  1.426E-02   696.54  99.000    PBC<MDA PM144 
   702.63       18.  92.91   1.49  1.415E-02   702.63  97.900    PBC<MDA NB94  
   722.79       18.  89.39   1.51  1.380E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  8.201E-01 AG108M
                                               723.36  20.220  3.686E+00 EU154 
   727.17       15. 118.32   1.51  1.373E-02   727.17   7.550    PBC<MDA BI212 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:27 AMPage  4
 TestAmerica Inc                 Spectrum name: 7_Gamma_20191254.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   765.54       18. 114.79   1.55  1.311E-02   765.79  99.790    PBC<MDA NB95  
   766.41       25.  70.81   1.55  1.310E-02   766.41   0.294    PBC<MDA PA234M
   785.42       17.  87.52   1.57  1.281E-02   785.42   1.280    PBC<MDA BI212 
   795.87       15.  79.43   1.58  1.266E-02   795.87  85.530    PBC<MDA CS134 
   799.60       13. 107.14   1.58  1.261E-02   799.60  98.960    PBC<MDA TL210 
   871.10       10.  96.95   1.64  1.168E-02   871.10  99.890    PBC<MDA NB94  
   880.53       15.  86.33   1.65  1.157E-02   880.53   6.000    PBC<MDA PA234 
   883.24       15.  93.53   1.65  1.154E-02   883.24   9.600    PBC<MDA PA234 
   884.68        4. 332.78   1.65  1.152E-02   884.68  72.680    PBC<MDA AG110M
   898.04       10. 166.08   1.66  1.137E-02   898.04  93.700    PBC<MDA Y88   
   911.40      112.  11.97   0.44  1.122E-02   911.07  29.000  1.918E+01 AC228 
   946.02       22.  49.52   1.70  1.085E-02   946.02  13.400    PBC<MDA PA234 
   968.84       91.  18.63   0.80  1.062E-02   968.97  17.460  2.733E+01 AC228 
   996.33       17.  78.11   1.75  1.035E-02   996.33  10.600    PBC<MDA EU154 
  1001.00       17.  85.06   1.75  1.031E-02  1001.00   0.837    PBC<MDA PA234M
  1037.84        2. 599.86   1.78  9.978E-03  1037.84  14.130    PBC<MDA Co56  
  1120.63      172.   9.26   2.14  9.311E-03  1120.29  15.100  6.779E+01 BI214 
                                              1120.55  99.987  1.024E+01 Sc46  
                                              1121.30  34.900  2.936E+01 Ta182 
  1238.28       70.  23.26   1.94  8.501E-03  1238.28  66.070  6.891E+00 Co56  
  1274.53        2. 576.54   1.96  8.280E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  3.178E-01 EU154 
  1291.60       12.  86.31   1.98  8.180E-03  1291.60  43.200    PBC<MDA FE59  
  1384.30        5. 213.78   2.04  7.678E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00        6. 141.29   2.06  7.560E-03  1408.00  21.005    PBC<MDA EU152 
  1461.23      348.   5.67   2.22  7.309E-03  1460.83  10.670  2.481E+02 K40   
  1596.21       20.  47.84   2.19  6.737E-03  1596.21  95.400  1.716E+00 La140 
  1765.02      141.   8.54   1.66  6.141E-03  1764.49  15.400  8.289E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.30    74.68       672.       314. 6.590E+03   12.98   0.867  -       D
   308.41    77.21       704.       636. 1.299E+04    7.11   0.870  -      sD
   499.18   124.90       272.        74. 1.336E+03   43.04   0.343  -      s 
   744.84   186.41       644.       248. 5.606E+03   15.79   0.986  -      sD
   801.39   200.45       144.        40. 9.594E+02   54.31   0.510  -      s 
   829.85   207.72       153.        37. 9.167E+02   49.91   1.009  -      sD

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:27 AMPage  5
 TestAmerica Inc                 Spectrum name: 7_Gamma_20191254.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.71    46.54       673.        54.     0.030    69.15   0.836s
 TH-227    200.12    50.14       912.       -10.    -0.006   428.89   0.840s
 AM-241    237.70    59.54       823.       -36.    -0.020   141.51   0.850s
 TH-234    252.71    63.29       579.       348.     0.193    11.16   0.854D
 Sn-126    256.68    64.28      1296.        44.     0.025   115.57   0.856s
 Np-237    345.53    86.49      3344.         0.     0.000   160.68   0.880A
 EU-155    345.74    86.54      3020.        30.     0.016   263.88   0.880s
 Sn-126    347.33    86.94      2952.        50.     0.028    72.11   0.880D
 Sn-126    349.85    87.57      2812.       172.     0.096    20.64   0.881D
 Nd-147    363.97    91.10      2911.        50.     0.028   153.92   0.885 
 TH-234    369.93    92.59       803.       474.     0.264     9.62   0.886D
 AC-228    372.97    93.35      2729.        50.     0.028   148.66   0.887s
 Gd-153    389.57    97.50      1996.       -44.    -0.025   143.83   0.892s
 Np-239    397.57    99.50      2040.       -44.    -0.025   145.05   0.894s
 Gd-153    412.38   103.20      2085.       -44.    -0.025   145.98   0.898s
 Np-239    414.38   103.70      1635.        41.     0.023   141.30   0.898s
 EU-155    420.83   105.31      1594.        40.     0.022   143.76   0.900 
 EU-152    486.70   121.78       836.       -30.    -0.016   139.87   0.918s
 CO-57     487.83   122.06       728.       -15.    -0.008   261.41   0.918s
 EU-154    491.98   123.10       713.         0.     0.000  1000.00   0.919s
 PA-234    524.77   131.29      1215.       -41.    -0.023   137.01   0.928s
 HF-181    531.68   133.02      1257.       -42.    -0.023   135.33   0.930 
 CE-144    533.74   133.54      1297.       -41.    -0.023   137.40   0.930s
 CO-57     545.48   136.47      1091.        39.     0.022   120.58   0.933s
 Tc-99m    561.63   140.51       954.       -40.    -0.022   111.64   0.938s
 U-235     574.61   143.76       277.       142.     0.079    22.48   1.008s
 CE-141    581.35   145.44      1732.        38.     0.021   155.32   0.943s
 Ba-140    650.24   162.66       676.       -38.    -0.021    97.48   0.961s
 U-235     651.63   163.01       260.        65.     0.036    45.85   1.653s
 Cf-251    706.00   176.60       370.        29.     0.016   126.97   0.976s
 U-235     742.49   185.72       663.       341.     0.189    11.99   0.986D
 TH-229    773.64   193.51       290.        30.     0.017   106.83   0.994s
 U-235     820.94   205.33       197.        67.     0.037    31.98   1.006D
 TH-229    843.01   210.85       760.        32.     0.018   124.03   1.012s
 Cf-251    907.62   227.00       238.        16.     0.009   186.08   1.029s
 TH-227    943.50   235.97      1228.        46.     0.025   109.44   1.039s
 PB-212    954.15   238.63       265.       393.     0.219     7.73   1.041D
 PB-214    967.61   242.00       215.       308.     0.171     8.83   1.045D
 EU-152    978.39   244.69      1398.        30.     0.017   176.24   1.048s
 TH-227   1024.59   256.24       330.       -35.    -0.020   150.88   1.060s
 TL-208   1110.84   277.80       119.        25.     0.014    80.76   0.934 
 Hg-203   1116.44   279.20       225.        14.     0.008   152.02   1.083 
 I-131    1136.83   284.30       187.         8.     0.004   330.17   1.089s
 PB-214   1180.94   295.32       137.       723.     0.402     4.97   1.475s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:27 AMPage  6
 TestAmerica Inc                 Spectrum name: 7_Gamma_20191254.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-210   1183.64   296.00      1752.       -26.    -0.014   228.89   1.101s
 PB-212   1200.70   300.26       115.        76.     0.042    30.26   1.150 
 PA-231   1199.92   300.07      1726.       -26.    -0.014   226.36   1.105 
 PA-233   1200.36   300.18      1630.        25.     0.014   227.59   1.105 
 BA-133   1211.05   302.85      1660.         0.     0.000  1000.00   1.108s
 Ba-140   1219.04   304.85      1660.         0.     0.000  1000.00   1.110s
 BI-210M  1219.23   304.90      1660.         0.     0.000  1000.00   1.110 
 Ir-192   1233.41   308.44      1660.         0.     0.000  1000.00   1.113s
 Ir-192   1265.61   316.49       482.        23.     0.013   138.11   1.122s
 CR-51    1279.99   320.08       209.        13.     0.007   156.49   1.125 
 La-140   1314.69   328.76       187.        36.     0.020    55.93   1.134 
 Cf-249   1333.41   333.44       364.       -27.    -0.015   101.00   1.139s
 AC-228   1353.78   338.53       107.       118.     0.066    19.07   1.709s
 Cs-136   1361.93   340.57       613.       -29.    -0.016   121.05   1.146s
 EU-152   1376.80   344.29       489.       -29.    -0.016   111.09   1.150 
 HF-181   1382.97   345.83       591.       -31.    -0.017    74.56   1.151 
 PB-214   1407.78   352.03       111.      1139.     0.633     3.53   1.345s
 BA-133   1423.66   356.00      1488.       -29.    -0.016   190.10   1.162s
 I-131    1457.59   364.48       140.        -8.    -0.004   291.73   1.170 
 BA-133   1535.03   383.84       290.       -25.    -0.014    97.78   1.189s
 Cf-249   1551.47   387.95       315.       -11.    -0.006   236.98   1.193s
 SN-113   1566.43   391.69       366.        -6.    -0.003   706.52   1.197s
 SB-125   1711.18   427.88       136.       -13.    -0.007   177.81   1.233s
 AG-108M  1735.43   433.94        80.         0.     0.000  1000.00   1.239s
 PM-146   1815.20   453.88        80.        13.     0.007   137.53   1.258s
 SB-125   1853.15   463.37       144.        15.     0.008   117.25   1.268s
 Ir-192   1871.93   468.06       145.        13.     0.007   130.48   1.272s
 BE-7     1910.07   477.60       258.       -22.    -0.012   104.20   1.282 
 HF-181   1927.68   482.00       232.        20.     0.011   107.49   1.286s
 La-140   1947.77   487.02       250.       -22.    -0.012   103.87   1.291s
 RU-103   1987.91   497.05        87.        11.     0.006   172.86   1.301 
 RH-106   2047.15   511.86       193.        48.     0.027    43.42   2.565s
 Kr-85    2055.62   513.98       216.        22.     0.012    95.05   1.317s
 Nd-147   2123.70   531.00        91.       -15.    -0.008   132.36   1.333s
 Ba-140   2148.74   537.26        35.        13.     0.007    98.98   1.339s
 CS-134   2252.65   563.24        91.         0.     0.000  1000.00   1.364s
 CS-134   2276.99   569.32        89.         7.     0.004   185.31   1.369s
 PA-234   2277.59   569.47        96.         0.     0.000  1000.00   1.370s
 BI-207   2278.51   569.70        96.         0.     0.000  1000.00   1.370s
 TL-208   2331.90   583.05        41.       152.     0.084    12.40   1.547s
 SB-125   2401.71   600.50      1255.       -22.    -0.012   225.81   1.399s
 SB-124   2410.64   602.73      1233.       -22.    -0.012   223.48   1.401s
 CS-134   2418.55   604.71      1211.       -22.    -0.012   221.17   1.403s
 BI-214   2437.70   609.50        60.       856.     0.476     3.99   1.634s
 RU-103   2440.91   610.30      1188.       -22.    -0.012   218.35   1.408s
 AG-108M  2456.84   614.28      1166.       -22.    -0.012   215.73   1.412s
 PM-144   2471.96   618.06      1144.        -9.    -0.005   379.23   1.415s
 RH-106   2487.38   621.92      1128.         0.     0.000  1000.00   1.419s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:27 AMPage  7
 TestAmerica Inc                 Spectrum name: 7_Gamma_20191254.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125   2543.28   635.89        67.        -5.    -0.003   228.60   1.432s
 I-131    2547.62   636.97        88.       -14.    -0.007   101.88   1.433s
 AG-110M  2630.77   657.76       100.        -2.    -0.001   610.62   1.452s
 CS-137   2646.36   661.66       119.       -20.    -0.011   173.08   1.455s
 PM-144   2785.90   696.54        65.         3.     0.001   645.90   1.487s
 NB-94    2810.25   702.63        56.        18.     0.010    92.91   1.493s
 SB-124   2890.87   722.79       128.        18.     0.010    89.39   1.511s
 AG-108M  2891.48   722.94       146.         0.     0.000  1000.00   1.511s
 EU-154   2893.17   723.36       146.         0.     0.000  1000.00   1.511s
 ZR-95    2896.52   724.20       211.       -30.    -0.017    70.41   1.512s
 BI-212   2908.41   727.17       154.        15.     0.008   118.32   1.515s
 PM-146   2942.61   735.72        57.        -9.    -0.005   192.40   1.523 
 PM-146   2988.37   747.16        65.        -6.    -0.004   273.63   1.533s
 ZR-95    3026.65   756.73        61.        -7.    -0.004   250.85   1.541s
 AG-110M  3055.51   763.94       155.       -29.    -0.016    63.47   1.548s
 NB-95    3062.89   765.79       204.        18.     0.010   114.79   1.549s
 PA-234M  3065.38   766.41       140.        25.     0.014    70.81   1.550s
 EU-152   3115.41   778.92        70.       -21.    -0.012    87.22   1.561s
 BI-212   3141.41   785.42        47.        17.     0.010    87.52   1.567s
 CS-134   3183.22   795.87        68.        15.     0.009    79.43   1.576 
 TL-210   3198.14   799.60        83.        13.     0.007   107.14   1.579 
 CS-134   3207.54   801.95       108.        -6.    -0.003   269.99   1.581s
 CO-58    3242.84   810.78       124.       -20.    -0.011    82.02   1.589s
 La-140   3262.82   815.77       143.        -5.    -0.003   372.56   1.593s
 Cs-136   3273.74   818.50       182.       -22.    -0.012    88.52   1.596s
 MN-54    3339.13   834.85        56.       -12.    -0.007   135.64   1.610s
 TL-208   3442.00   860.56        85.       -16.    -0.009    51.61   1.632s
 NB-94    3484.13   871.10        42.        10.     0.006    96.95   1.641s
 EU-154   3492.66   873.23        82.       -19.    -0.011    71.20   1.643s
 PA-234   3521.86   880.53        78.        15.     0.008    86.33   1.649s
 PA-234   3532.70   883.24        93.        15.     0.008    93.53   1.652s
 AG-110M  3538.47   884.68       109.         4.     0.002   332.78   1.653s
 Y-88     3591.90   898.04        55.        10.     0.006   166.08   1.664s
 AC-228   3645.33   911.40        15.       112.     0.062    11.97   0.438s
 AG-110M  3749.71   937.49       100.       -27.    -0.015    31.99   1.697s
 PA-234   3783.82   946.02        20.        22.     0.012    49.52   1.704s
 EU-152   3856.18   964.11       177.       -20.    -0.011    97.61   1.719s
 AC-228   3875.12   968.84        34.        91.     0.051    18.63   0.797s
 EU-154   3985.06   996.33        81.        17.     0.010    78.11   1.746s
 PA-234M  4003.73  1001.00        99.        17.     0.010    85.06   1.750 
 EU-154   4018.84  1004.77       194.       -24.    -0.013    86.03   1.753s
 Co-56    4151.10  1037.84        46.         2.     0.001   599.86   1.780s
 Cs-136   4192.02  1048.07        65.        -6.    -0.003   194.37   1.788s
 RH-106   4201.18  1050.36       102.       -23.    -0.013    64.66   1.790s
 BI-207   4254.38  1063.66        69.       -23.    -0.013    86.46   1.801s
 Ga-68    4309.34  1077.40        69.       -18.    -0.010   105.85   1.812s
 FE-59    4396.74  1099.25        48.        -5.    -0.003   318.12   1.829s
 EU-152   4448.04  1112.07       262.       -18.    -0.010   128.88   1.839s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:27 AMPage  8
 TestAmerica Inc                 Spectrum name: 7_Gamma_20191254.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 ZN-65    4461.92  1115.55       244.       -14.    -0.008   155.60   1.842s
 BI-214   4482.26  1120.63        16.       172.     0.095     9.26   2.137 
 Sc-46    4481.94  1120.55       230.         0.     0.000  1000.00   1.846 
 Ta-182   4484.94  1121.30       234.         0.     0.000  1000.00   1.846 
 Ta-182   4755.93  1189.05        75.       -25.    -0.014    82.04   1.899 
 Ta-182   4885.37  1221.41        59.       -10.    -0.005   182.95   1.923 
 Co-56    4952.84  1238.28        37.        70.     0.039    23.26   1.936s
 NA-22    5097.84  1274.53        45.         2.     0.001   576.54   1.963s
 EU-154   5097.88  1274.54        47.         0.     0.000  1000.00   1.963s
 FE-59    5166.10  1291.60        17.        12.     0.007    86.31   1.975s
 TL-210   5251.71  1313.00        45.       -10.    -0.006   155.94   1.991s
 AG-110M  5536.89  1384.30        23.         5.     0.003   213.78   2.042s
 EU-152   5631.70  1408.00        11.         6.     0.003   141.29   2.059s
 K-40     5844.62  1461.23         9.       348.     0.193     5.67   2.216 
 La-140   6384.49  1596.21        12.        20.     0.011    47.84   2.185s
 SB-124   6763.55  1690.98        12.         0.     0.000  1000.00   2.245s
 BI-214   7059.66  1765.02         2.       141.     0.078     8.54   1.660s
 Co-56    7084.99  1771.35       189.       -16.    -0.009   124.46   2.294s
 Y-88     7343.81  1836.06        13.        -4.    -0.002   320.57   2.332s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -5.9210E+00                                      5.31E+01             
                           477.60-5.921E+00 ?(  2.063E+01 1.04E+02 1.05E+01 G  
 
NA-22    C   1.1189E-01                                      9.50E+02             
                          1274.53 1.119E-01 &(  2.288E+00 5.77E+02 9.99E+01 G  
 
K-40     N   2.4807E+02                                      4.66E+11             
                          1460.83 2.481E+02  (P 1.177E+01 5.67E+00 1.07E+01 G  
 
Sc-46    F   1.6152E-02                                      8.38E+01             
                           889.28 1.615E-02 &(  2.507E+00 4.47E+03 1.00E+02 G  
                          1120.55 0.000E+00 -   4.380E+00 1.00E+03 1.00E+02 G  
 
CR-51    F   2.6407E+00                                      2.77E+01             
                           320.08 2.641E+00 ?(  1.394E+01 1.56E+02 9.94E+00 G  
 
MN-54    C  -5.5689E-01                                      3.12E+02             
                           834.85-5.569E-01 ?(P 1.723E+00 1.36E+02 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:27 AMPage  9
 TestAmerica Inc                 Spectrum name: 7_Gamma_20191254.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
FE-59    F   5.1606E-01                                      4.45E+01             
                          1099.25-5.190E-01 ?(  3.633E+00 3.18E+02 5.65E+01 G  
                          1291.60 1.870E+00 ?(  3.447E+00 8.63E+01 4.32E+01 G  
 
Co-56    C   2.6384E+00                                      7.73E+01             
                           846.77 6.186E-02 %(  1.603E+00 1.09E+03 9.99E+01 G  
                          1238.28 6.891E+00  (  3.084E+00 2.33E+01 6.61E+01 G  
                          1037.84 9.767E-01 ?(P 1.346E+01 6.00E+02 1.41E+01 G  
                          1771.35-9.353E+00 +   3.916E+01 1.24E+02 1.55E+01  A 
 
CO-57    C   2.6586E-01                                      2.72E+02             
                           122.06-1.698E-01 ?(  1.487E+00 2.61E+02 8.56E+01 G  
                           136.47 3.758E+00  (  1.506E+01 1.21E+02 1.07E+01 G  
 
CO-58    C  -8.9316E-01                                      7.09E+01             
                           810.78-8.932E-01 ?(  2.444E+00 8.20E+01 9.95E+01 G  
 
CO-60    F  -6.9888E-02                                      1.93E+03             
                          1332.50-6.989E-02 &(  2.088E+00 1.37E+03 1.00E+02 G  
                          1173.24-1.669E-02 % P 2.185E+00 5.93E+03 9.99E+01 G  
 
ZN-65    F  -1.6936E+00                                      2.44E+02             
                          1115.55-1.694E+00 ?(  8.876E+00 1.56E+02 5.06E+01 G  
 
NB-94    I   5.9174E-01                                      7.41E+06             
                           702.63 7.097E-01 &(P 1.511E+00 9.29E+01 9.79E+01 G  
                           871.10 4.761E-01 ?(  1.567E+00 9.70E+01 9.99E+01 G  
 
ZR-95    I  -5.1339E-01                                      6.40E+01             
                           756.73-5.134E-01 ?(  3.004E+00 2.51E+02 5.45E+01 G  
                           724.20-2.759E+00 +   6.431E+00 7.04E+01 4.42E+01 G  
 
NB-95    I   7.6362E-01                                      6.40E+01             
                           765.79 7.636E-01 ?(  2.942E+00 1.15E+02 9.98E+01 G  
 
RU-103   I   3.5570E-01                                      3.93E+01             
                           497.05 3.557E-01 ?(P 1.469E+00 1.73E+02 9.09E+01 G  
                           610.30-1.352E+01 +   9.847E+01 2.18E+02 5.75E+00 GA 
 
AG-110M  F   6.2036E-01                                      2.50E+02             
                           884.68 2.967E-01 &(  3.401E+00 3.33E+02 7.27E+01 G  
                           657.76-9.130E-02 +   1.933E+00 6.11E+02 9.46E+01 G  
                           937.49-3.948E+00 + P 7.301E+00 3.20E+01 3.44E+01 G  
                          1384.30 1.589E+00 ?(  7.416E+00 2.14E+02 2.43E+01 G  
                           763.94-5.501E+00 +   1.152E+01 6.35E+01 2.23E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:27 AMPage 10
 TestAmerica Inc                 Spectrum name: 7_Gamma_20191254.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SN-113   F  -2.0946E-01                                      1.15E+02             
                           391.69-2.095E-01 &(P 3.380E+00 7.07E+02 6.40E+01 G  
 
SB-124   F  -1.8673E-02                                      6.02E+01             
                           602.73-7.787E-01 ?(  5.803E+00 2.23E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   3.431E+00 1.00E+03 4.78E+01 G  
                           722.79 6.890E+00 ?(  2.061E+01 8.94E+01 1.08E+01 G  
 
SB-125   I   1.8500E-01                                      1.01E+03             
                           427.88-1.116E+00 ?(  4.898E+00 1.78E+02 2.96E+01 G  
                           600.50-4.264E+00 &   3.211E+01 2.26E+02 1.79E+01 G  
                           635.89-1.642E+00 &   1.300E+01 2.29E+02 1.13E+01 G  
                           463.37 3.863E+00  (P 1.526E+01 1.17E+02 1.05E+01 G  
 
I-131    I  -4.2694E-02                                      8.02E+00             
                           364.48-2.166E-01 ?(  1.567E+00 2.92E+02 8.17E+01 G  
                           284.30 2.272E+00  (P 1.937E+01 3.30E+02 6.14E+00 G  
                           636.97-6.778E+00 +   2.329E+01 1.02E+02 7.17E+00 G  
 
Gd-153   F  -1.4740E+00                                      2.42E+02             
                            97.50-1.474E+00 &(  7.038E+00 1.44E+02 3.00E+01 G  
                           103.20-2.016E+00 +   9.768E+00 1.46E+02 2.18E+01 G  
 
Ga-68    C  -3.7396E+01                                      4.71E-02             
                          1077.40-3.740E+01 ?(  8.468E+01 1.06E+02 3.30E+00 G  
 
Tc-99m   I  -4.7498E-01                                      2.51E-01             
                           140.51-4.750E-01 ?(  1.762E+00 1.12E+02 8.93E+01 G  
 
BA-133   F  -1.0077E+00                                      3.85E+03             
                           356.00-1.008E+00 ?(  6.376E+00 1.90E+02 6.20E+01 G  
                           302.85 0.000E+00 &   1.983E+01 1.00E+03 1.83E+01 G  
                           383.84-6.508E+00 &   2.123E+01 9.78E+01 8.94E+00 GA 
                            80.99 1.967E-01 % P 8.805E+00 1.35E+03 3.41E+01 GA 
 
CS-134   I   9.1056E-01                                      7.54E+02             
                           795.87 7.948E-01  (  2.110E+00 7.94E+01 8.55E+01 G  
                           604.71-7.872E-01 -   5.806E+00 2.21E+02 9.76E+01 G  
                           569.32 1.555E+00 ?(  9.877E+00 1.85E+02 1.54E+01 G  
                           801.95-2.795E+00 +   2.593E+01 2.70E+02 8.69E+00 G  
                           563.24 0.000E+00 -   1.824E+01 1.00E+03 8.35E+00 G  
 
CS-137   I  -8.6272E-01                                      1.10E+04             
                           661.66-8.627E-01 ?(P 2.343E+00 1.73E+02 8.52E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:27 AMPage 11
 TestAmerica Inc                 Spectrum name: 7_Gamma_20191254.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-139   F   1.7911E-02                                      1.38E+02             
                           165.85 1.791E-02 %(  1.820E+00 3.02E+03 7.99E+01 G  
 
Ba-140   I   1.6145E+00                                      1.28E+01             
                           537.26 1.614E+00 *(P 3.853E+00 9.90E+01 2.44E+01 G  
                           162.66-7.055E+00 +   2.285E+01 9.75E+01 6.22E+00 G  
                           304.85 0.000E+00 &   8.522E+01 1.00E+03 4.29E+00 G  
 
La-140   I   2.0487E+00                                      1.28E+01             
                          1596.21 1.716E+00 ?(P 1.638E+00 4.78E+01 9.54E+01 G  
                           487.02-1.374E+00 &   4.773E+00 1.04E+02 4.55E+01 G  
                           328.76 3.613E+00 ?(  6.627E+00 5.59E+01 2.03E+01 G  
                           815.77-8.827E-01 -   1.127E+01 3.73E+02 2.33E+01 G  
 
CE-141   I   8.3840E-01                                      3.25E+01             
                           145.44 8.384E-01 ?(  4.327E+00 1.55E+02 4.82E+01 G  
 
CE-144   I  -3.7968E+00                                      2.85E+02             
                           133.54-3.797E+00 ?(P 1.565E+01 1.37E+02 1.11E+01 G  
 
PM-144   C   1.0494E-01                                      3.63E+02             
                           696.54 1.049E-01 &(  1.589E+00 6.46E+02 9.90E+01 G  
                           618.06-3.185E-01 + P 5.670E+00 3.79E+02 9.91E+01 G  
 
EU-152   F   5.0601E-01                                      4.94E+03             
                           121.78-1.023E+00 ?(  4.765E+00 1.40E+02 2.86E+01 G  
                           344.29-2.269E+00 &   8.404E+00 1.11E+02 2.65E+01 G  
                          1112.07-7.855E+00 +   3.397E+01 1.29E+02 1.36E+01 G  
                           778.92-6.989E+00 +   1.387E+01 8.72E+01 1.29E+01 G  
                           964.11-7.072E+00 &   2.310E+01 9.76E+01 1.46E+01 G  
                           244.69 6.269E+00 ?(P 3.677E+01 1.76E+02 7.58E+00 G  
                          1408.00 2.045E+00 ?   6.437E+00 1.41E+02 2.10E+01 GA 
 
EU-154   I   8.6268E-01                                      3.14E+03             
                           123.10 0.000E+00 ?(  3.095E+00 1.00E+03 4.08E+01 G  
                          1274.54 0.000E+00 &(  6.608E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 ?(  1.176E+01 1.00E+03 2.02E+01 G  
                           873.23-7.359E+00 +   1.739E+01 7.12E+01 1.23E+01 G  
                          1004.77-7.087E+00 +   2.032E+01 8.60E+01 1.80E+01 G  
                           996.33 8.692E+00 ?(  2.265E+01 7.81E+01 1.06E+01 G  
 
EU-155   I   1.3488E+00                                      1.81E+03             
                           105.31 1.837E+00  (P 8.774E+00 1.44E+02 2.12E+01 G  
                            86.54 1.012E+00 &(  8.869E+00 2.64E+02 3.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:27 AMPage 12
 TestAmerica Inc                 Spectrum name: 7_Gamma_20191254.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
HF-181   F   7.1731E-01                                      4.24E+01             
                           482.00 7.173E-01 ?(  2.581E+00 1.07E+02 8.05E+01 G  
                           133.02-9.858E-01 + P 3.941E+00 1.35E+02 4.33E+01 G  
                           345.83-4.356E+00 & P 1.627E+01 7.46E+01 1.51E+01 G  
                           136.30-1.063E-01 %   3.039E+01 8.54E+03 5.85E+00 G  
 
Hg-203   F   3.0635E-01                                      4.66E+01             
                           279.20 3.064E-01 &(  1.570E+00 1.52E+02 8.15E+01 G  
 
TL-208   N   6.0454E+00                                      6.98E+02             
                           583.02 5.982E+00  (P 1.285E+00 1.24E+01 8.45E+01 G  
                           277.28 6.892E+00  (  1.487E+01 8.08E+01 6.31E+00 G  
                           860.56-6.235E+00 - P 1.734E+01 5.16E+01 1.24E+01 G  
 
PM-146   C   5.3491E-01                                      2.02E+03             
                           453.88 5.349E-01  (  1.827E+00 1.38E+02 6.50E+01 G  
                           747.16-7.724E-01 +   4.924E+00 2.74E+02 3.40E+01 G  
                           735.72-1.557E+00 + P 6.864E+00 1.92E+02 2.25E+01 G  
 
Y-88     F   7.0352E-02                                      1.07E+02             
                          1836.06-3.559E-01 ?(P 1.831E+00 3.21E+02 9.92E+01 G  
                           898.04 5.216E-01 ?(  1.944E+00 1.66E+02 9.37E+01 G  
 
Cd-113m      9.3239E+01                                      5.33E+03             
                           263.70 9.324E+01 &(  1.977E+04 8.19E+03 6.00E-03   K
 
Cd-109   F   1.2568E+00                                      4.53E+02             
                                                            Derived Ave Activity  
                            88.04 1.257E+00 }(  6.932E+01 1.66E+03 3.79E+00 G  
 
Cf-251   T   2.0219E+00                                      3.28E+05             
                           176.60 2.022E+00 *(  6.516E+00 1.27E+02 1.70E+01 G  
                           227.00 3.678E+00 ?   1.752E+01 1.86E+02 6.30E+00 GA 
 
Cf-249   T  -3.7780E-01                                      1.28E+05             
                           387.95-3.778E-01 &(  3.021E+00 2.37E+02 6.60E+01 G  
                           333.44-3.596E+00 +   1.211E+01 1.01E+02 1.55E+01 G  
 
Sn-126       6.2353E+00                                      3.65E+07             
                            87.57 4.801E+00 }   6.965E+00 2.06E+01 3.75E+01 GA 
                            64.28 6.235E+00 ?(  2.393E+01 1.16E+02 9.70E+00 G  
                            86.94 5.796E+00 }   2.971E+01 7.21E+01 9.04E+00 GA 
 
PB-210   N   2.8519E+01                                      8.14E+03             
                            46.54 2.852E+01 *(P 6.510E+01 6.92E+01 4.25E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:27 AMPage 13
 TestAmerica Inc                 Spectrum name: 7_Gamma_20191254.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   1.4013E+01                                      6.98E+02             
                           238.63 1.401E+01  (P 2.797E+00 7.73E+00 4.33E+01 G  
                           300.03 4.360E+01 + P 3.004E+01 3.03E+01 3.28E+00 GA 
 
PB-214   N   6.6449E+01                                      5.84E+05             
                           351.93 6.505E+01 *(P 2.954E+00 3.53E+00 3.76E+01 G  
                           295.09 6.918E+01 *(P 5.475E+00 4.97E+00 1.93E+01 G  
                           242.00 6.466E+01     1.493E+01 8.83E+00 7.43E+00 GA 
 
BI-207   C  -1.7246E+00                                      1.18E+04             
                          1063.66-1.725E+00 ?(  3.172E+00 8.65E+01 7.45E+01 G  
                           569.70 0.000E+00 &   1.614E+00 1.00E+03 9.77E+01 G  
 
BI-212   N   8.1510E+00                                      6.98E+02             
                           727.17 8.151E+00 &(  3.248E+01 1.18E+02 7.55E+00 G  
                           785.42 5.833E+01 &   1.170E+02 8.75E+01 1.28E+00 GA 
 
U-235    N   1.4991E+01                                      2.57E+11             
                           143.79 1.364E+01  (P 7.721E+00 2.25E+01 1.10E+01 G  
                           205.33 1.822E+01  (  1.848E+01 3.20E+01 5.01E+00 G  
                           163.38 1.473E+01  (  1.764E+01 4.59E+01 5.08E+00 G  
                           185.72 7.889E+00 - P 2.842E+00 1.20E+01 5.40E+01 GA 
 
BI-214   N   6.5155E+01                                      5.84E+05             
                           609.31 6.429E+01 *(P 2.912E+00 3.99E+00 4.61E+01 G  
                          1120.29 6.779E+01  (P 8.536E+00 9.26E+00 1.51E+01 G  
                          1764.49 8.289E+01 + P 5.365E+00 8.54E+00 1.54E+01 G  
 
BI-210M  T   7.5126E-02                                      1.10E+09             
                           265.83 7.513E-02 %(P 2.394E+00 1.23E+03 5.00E+01 G  
                           304.90 0.000E+00 -   1.306E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   1.9550E+01                                      2.10E+03             
                           911.07 1.918E+01  (  3.510E+00 1.20E+01 2.90E+01 G  
                           968.97 2.733E+01 +   8.937E+00 1.86E+01 1.75E+01 G  
                           338.32 2.045E+01 *(  8.785E+00 1.91E+01 1.20E+01 G  
                            93.35 9.119E+00 -   4.496E+01 1.49E+02 5.56E+00 XA 
 
TH-227   N   6.2760E-01                                      7.95E+03             
                           256.24-8.246E+00  (P 2.045E+01 1.51E+02 7.00E+00 G  
                           235.97 5.677E+00 ?(  2.062E+01 1.09E+02 1.23E+01 G  
                            50.14-2.441E+00 +   3.506E+01 4.29E+02 8.00E+00 G  
 
TH-229   N   1.1273E+01                                      2.68E+06             
                           193.51 8.899E+00 ?(P 2.414E+01 1.07E+02 4.40E+00 G  
                           210.85 1.477E+01 ?(  6.099E+01 1.24E+02 2.99E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:27 AMPage 14
 TestAmerica Inc                 Spectrum name: 7_Gamma_20191254.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-234   N   8.6579E+01                                      1.63E+12             
                            92.59 8.658E+01  (P 2.459E+01 9.62E+00 5.58E+00 G  
                            63.29 1.267E+02 + P 4.180E+01 1.12E+01 3.81E+00 G  
 
PA-231   N   2.9377E+00                                      1.20E+07             
                           302.65 2.938E+00 %(  1.260E+02 1.28E+03 2.88E+00 G  
                           300.07-1.983E+01 +   1.494E+02 2.26E+02 2.46E+00 G  
 
PA-233   C   1.0876E+00                                      7.82E+08             
                           312.01-3.586E-02 %(P 1.036E+01 3.47E+03 3.60E+01 G  
                           300.18 7.611E+00  (  5.768E+01 2.28E+02 6.20E+00 G  
 
PA-234   N   3.5093E+00                                      1.63E+12             
                           131.29-2.330E+00 ?(P 9.280E+00 1.37E+02 1.80E+01 G  
                           946.02 8.409E+00 ?(  9.001E+00 4.95E+01 1.34E+01 G  
                           569.47 0.000E+00 -   1.924E+01 1.00E+03 8.20E+00 G  
                           883.24 7.620E+00 ?(  2.394E+01 9.35E+01 9.60E+00 G  
                           880.53 1.214E+01 ?   3.514E+01 8.63E+01 6.00E+00 GA 
 
PA-234M  N   1.7459E+02                                      1.63E+12             
                          1001.00 1.108E+02 ?(  3.152E+02 8.51E+01 8.37E-01 G  
                           766.41 3.562E+02 &(  8.360E+02 7.08E+01 2.94E-01 G  
 
AM-241   T  -1.5191E+00                                      1.58E+05             
                            59.54-1.519E+00 ?(  5.704E+00 1.42E+02 3.59E+01 G  
 
Ir-192   F   5.8503E-01                                      7.40E+01             
                           316.49 5.120E-01  (  2.364E+00 1.38E+02 8.70E+01 G  
                           468.06 7.078E-01 ?(  3.119E+00 1.30E+02 5.18E+01 G  
                           308.44 0.000E+00 -   1.163E+01 1.00E+03 3.18E+01 G  
 
Cs-136   F  -9.9816E-01                                      1.30E+01             
                           818.50-9.982E-01 ?(  2.948E+00 8.85E+01 1.00E+02 G  
                          1048.07-4.213E-01 +   2.828E+00 1.94E+02 8.00E+01 G  
                           340.57-1.303E+00 &   5.256E+00 1.21E+02 4.69E+01 G  
 
Np-239   T  -1.8797E-01                                      2.36E+00             
                           103.70 1.676E+00 ?   7.865E+00 1.41E+02 2.40E+01 X  
                           106.13-1.880E-01 &(  8.159E+00 1.30E+03 2.27E+01 G  
                            99.50-2.940E+00 &   1.415E+01 1.45E+02 1.50E+01 X  
 
Nd-147      -3.5391E+00                                      1.11E+01             
                           531.00-3.539E+00 ?(  1.113E+01 1.32E+02 1.30E+01 G  
                            91.10 1.805E+00 &   9.213E+00 1.54E+02 2.83E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:27 AMPage 15
 TestAmerica Inc                 Spectrum name: 7_Gamma_20191254.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-210   N   5.5661E-01                                      5.84E+05             
                           799.60 5.566E-01 ?(  2.016E+00 1.07E+02 9.90E+01 G  
                           296.00-6.082E-01 +   4.634E+00 2.29E+02 7.90E+01 G  
                          1313.00-3.392E+00 +   1.119E+01 1.56E+02 2.10E+01 GA 
 
Kr-85    I   1.5549E+02                                      3.92E+03             
                           513.98 1.555E+02 ?(  4.936E+02 9.50E+01 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54       673.        54.     0.030    69.15   2.852E+01  P
 TH-227      50.14       912.       -10.    -0.006   428.89  -2.441E+00   
 AM-241      59.54       823.       -36.    -0.020   141.51  -1.519E+00   
 EU-155      86.54      3020.        30.     0.016   263.88   1.012E+00   
 Nd-147      91.10      2911.        50.     0.028   153.92   1.805E+00   
 Gd-153      97.50      1996.       -44.    -0.025   143.83  -1.474E+00   
 Np-239      99.50      2040.       -44.    -0.025   145.05  -2.940E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:27 AMPage 16
 TestAmerica Inc                 Spectrum name: 7_Gamma_20191254.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Gd-153     103.20      2085.       -44.    -0.025   145.98  -2.016E+00   
 Np-239     103.70      1635.        41.     0.023   141.30   1.676E+00   
 EU-155     105.31      1594.        40.     0.022   143.76   1.837E+00  P
 EU-152     121.78       836.       -30.    -0.016   139.87  -1.023E+00   
 CO-57      122.06       728.       -15.    -0.008   261.41  -1.698E-01   
 PA-234     131.29      1215.       -41.    -0.023   137.01  -2.330E+00  P
 HF-181     133.02      1257.       -42.    -0.023   135.33  -9.858E-01  P
 CE-144     133.54      1297.       -41.    -0.023   137.40  -3.797E+00  P
 CO-57      136.47      1091.        39.     0.022   120.58   3.758E+00   
 Tc-99m     140.51       954.       -40.    -0.022   111.64  -4.750E-01   
 CE-141     145.44      1732.        38.     0.021   155.32   8.384E-01   
 Ba-140     162.66       676.       -38.    -0.021    97.48  -7.055E+00   
 Cf-251     176.60       370.        29.     0.016   126.97   2.022E+00   
 TH-229     193.51       290.        30.     0.017   106.83   8.899E+00  P
 TH-229     210.85       760.        32.     0.018   124.03   1.477E+01   
 Cf-251     227.00       238.        16.     0.009   186.08   3.678E+00   
 TH-227     235.97      1228.        46.     0.025   109.44   5.677E+00   
 EU-152     244.69      1398.        30.     0.017   176.24   6.269E+00  P
 TH-227     256.24       330.       -35.    -0.020   150.88  -8.246E+00  P
 Hg-203     279.20       225.        14.     0.008   152.02   3.064E-01   
 I-131      284.30       187.         8.     0.004   330.17   2.272E+00  P
 TL-210     296.00      1752.       -26.    -0.014   228.89  -6.082E-01   
 PA-231     300.07      1726.       -26.    -0.014   226.36  -1.983E+01   
 PA-233     300.18      1630.        25.     0.014   227.59   7.611E+00   
 Ir-192     316.49       482.        23.     0.013   138.11   5.120E-01   
 CR-51      320.08       209.        13.     0.007   156.49   2.641E+00   
 Cf-249     333.44       364.       -27.    -0.015   101.00  -3.596E+00   
 Cs-136     340.57       613.       -29.    -0.016   121.05  -1.303E+00   
 EU-152     344.29       489.       -29.    -0.016   111.09  -2.269E+00   
 HF-181     345.83       591.       -31.    -0.017    74.56  -4.356E+00  P
 BA-133     356.00      1488.       -29.    -0.016   190.10  -1.008E+00   
 I-131      364.48       140.        -8.    -0.004   291.73  -2.166E-01   
 BA-133     383.84       290.       -25.    -0.014    97.78  -6.508E+00   
 Cf-249     387.95       315.       -11.    -0.006   236.98  -3.778E-01   
 SN-113     391.69       366.        -6.    -0.003   706.52  -2.095E-01  P
 SB-125     427.88       136.       -13.    -0.007   177.81  -1.116E+00   
 PM-146     453.88        80.        13.     0.007   137.53   5.349E-01   
 SB-125     463.37       144.        15.     0.008   117.25   3.863E+00  P
 Ir-192     468.06       145.        13.     0.007   130.48   7.078E-01   
 BE-7       477.60       258.       -22.    -0.012   104.20  -5.921E+00   
 HF-181     482.00       232.        20.     0.011   107.49   7.173E-01   
 RU-103     497.05        87.        11.     0.006   172.86   3.557E-01  P
 RH-106     511.86       193.        48.     0.027    43.42   7.131E+00   
 Kr-85      513.98       216.        22.     0.012    95.05   1.555E+02   
 Nd-147     531.00        91.       -15.    -0.008   132.36  -3.539E+00   
 Ba-140     537.26        35.        13.     0.007    98.98   1.614E+00  P
 CS-134     569.32        89.         7.     0.004   185.31   1.555E+00   
 SB-125     600.50      1255.       -22.    -0.012   225.81  -4.264E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:27 AMPage 17
 TestAmerica Inc                 Spectrum name: 7_Gamma_20191254.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-124     602.73      1233.       -22.    -0.012   223.48  -7.787E-01   
 CS-134     604.71      1211.       -22.    -0.012   221.17  -7.872E-01   
 RU-103     610.30      1188.       -22.    -0.012   218.35  -1.352E+01   
 AG-108M    614.28      1166.       -22.    -0.012   215.73  -8.726E-01   
 PM-144     618.06      1144.        -9.    -0.005   379.23  -3.185E-01  P
 SB-125     635.89        67.        -5.    -0.003   228.60  -1.642E+00   
 I-131      636.97        88.       -14.    -0.007   101.88  -6.778E+00   
 AG-110M    657.76       100.        -2.    -0.001   610.62  -9.130E-02   
 CS-137     661.66       119.       -20.    -0.011   173.08  -8.627E-01  P
 PM-144     696.54        65.         3.     0.001   645.90   1.049E-01   
 NB-94      702.63        56.        18.     0.010    92.91   7.097E-01  P
 SB-124     722.79       128.        18.     0.010    89.39   6.890E+00   
 ZR-95      724.20       211.       -30.    -0.017    70.41  -2.759E+00   
 BI-212     727.17       154.        15.     0.008   118.32   8.151E+00   
 PM-146     735.72        57.        -9.    -0.005   192.40  -1.557E+00  P
 PM-146     747.16        65.        -6.    -0.004   273.63  -7.724E-01   
 ZR-95      756.73        61.        -7.    -0.004   250.85  -5.134E-01   
 AG-110M    763.94       155.       -29.    -0.016    63.47  -5.501E+00   
 PA-234M    766.41       140.        25.     0.014    70.81   3.562E+02   
 EU-152     778.92        70.       -21.    -0.012    87.22  -6.989E+00   
 BI-212     785.42        47.        17.     0.010    87.52   5.833E+01   
 CS-134     795.87        68.        15.     0.009    79.43   7.948E-01   
 TL-210     799.60        83.        13.     0.007   107.14   5.566E-01   
 CS-134     801.95       108.        -6.    -0.003   269.99  -2.795E+00   
 CO-58      810.78       124.       -20.    -0.011    82.02  -8.932E-01   
 Cs-136     818.50       182.       -22.    -0.012    88.52  -9.982E-01   
 MN-54      834.85        56.       -12.    -0.007   135.64  -5.569E-01  P
 NB-94      871.10        42.        10.     0.006    96.95   4.761E-01   
 EU-154     873.23        82.       -19.    -0.011    71.20  -7.359E+00   
 PA-234     880.53        78.        15.     0.008    86.33   1.214E+01   
 PA-234     883.24        93.        15.     0.008    93.53   7.620E+00   
 AG-110M    884.68       109.         4.     0.002   332.78   2.967E-01   
 Y-88       898.04        55.        10.     0.006   166.08   5.216E-01   
 AG-110M    937.49       100.       -27.    -0.015    31.99  -3.948E+00  P
 PA-234     946.02        20.        22.     0.012    49.52   8.409E+00   
 EU-152     964.11       177.       -20.    -0.011    97.61  -7.072E+00   
 EU-154     996.33        81.        17.     0.010    78.11   8.692E+00   
 PA-234M   1001.00        99.        17.     0.010    85.06   1.108E+02   
 EU-154    1004.77       194.       -24.    -0.013    86.03  -7.087E+00   
 Cs-136    1048.07        65.        -6.    -0.003   194.37  -4.213E-01   
 RH-106    1050.36       102.       -23.    -0.013    64.66  -8.400E+01   
 BI-207    1063.66        69.       -23.    -0.013    86.46  -1.725E+00   
 Ga-68     1077.40        69.       -18.    -0.010   105.85  -3.740E+01   
 FE-59     1099.25        48.        -5.    -0.003   318.12  -5.190E-01   
 EU-152    1112.07       262.       -18.    -0.010   128.88  -7.855E+00   
 ZN-65     1115.55       244.       -14.    -0.008   155.60  -1.694E+00   
 Ta-182    1189.05        75.       -25.    -0.014    82.04  -9.602E+00   
 Ta-182    1221.41        59.       -10.    -0.005   182.95  -2.311E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:27 AMPage 18
 TestAmerica Inc                 Spectrum name: 7_Gamma_20191254.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 NA-22     1274.53        45.         2.     0.001   576.54   1.119E-01   
 FE-59     1291.60        17.        12.     0.007    86.31   1.870E+00   
 TL-210    1313.00        45.       -10.    -0.006   155.94  -3.392E+00   
 AG-110M   1384.30        23.         5.     0.003   213.78   1.589E+00   
 EU-152    1408.00        11.         6.     0.003   141.29   2.045E+00   
 Y-88      1836.06        13.        -4.    -0.002   320.57  -3.559E-01  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -5.9210E+00   -5.9210E+00    1.042E+02%                2.06E+01
 NA-22  #A    1.1189E-01    1.1189E-01    5.765E+02%                2.29E+00
 K-40         2.4807E+02    2.4807E+02    5.667E+00%                1.18E+01
 Sc-46  #A    1.6151E-02    1.6152E-02    4.467E+03%                2.51E+00
 CR-51  #A    2.6407E+00    2.6407E+00    1.565E+02%                1.39E+01
 MN-54  #A   -5.5689E-01   -5.5689E-01    1.356E+02%                1.72E+00
 FE-59  #A    5.1605E-01    5.1606E-01    8.631E+01%                3.63E+00
 Co-56  #C    2.6384E+00    2.6384E+00    2.326E+01%                1.60E+00
 CO-57  #A    2.6586E-01    2.6586E-01    1.206E+02%                1.49E+00
 CO-58  #A   -8.9316E-01   -8.9316E-01    8.202E+01%                2.44E+00
 CO-60  #A   -6.9888E-02   -6.9888E-02    1.371E+03%                2.09E+00
 ZN-65  #A   -1.6936E+00   -1.6936E+00    1.556E+02%                8.88E+00
 NB-94  #A    5.9174E-01    5.9174E-01    6.714E+01%                1.51E+00
 ZR-95  #A   -5.1338E-01   -5.1339E-01    2.508E+02%                3.00E+00
 NB-95  #A    7.6362E-01    7.6362E-01    1.148E+02%                2.94E+00
 RU-103 #A    3.5570E-01    3.5570E-01    1.729E+02%                1.47E+00
 RH-106 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.65E+01
 AG-108M#A    0.0000E+00    0.0000E+00    7.071E+02%                1.26E+00
 AG-110M#A    6.2036E-01    6.2036E-01    1.978E+02%                3.40E+00
 SN-113 #A   -2.0946E-01   -2.0946E-01    7.065E+02%                3.38E+00
 SB-124 #A   -1.8673E-02   -1.8673E-02    8.939E+01%                5.80E+00
 SB-125 #A    1.8500E-01    1.8500E-01    1.065E+02%                4.90E+00
 I-131  #A   -4.2692E-02   -4.2694E-02    2.203E+02%                1.57E+00
 Gd-153 #A   -1.4740E+00   -1.4740E+00    1.438E+02%                7.04E+00
 Ga-68  #A   -3.7174E+01   -3.7396E+01    1.058E+02%                8.47E+01
 Tc-99m #A   -4.7445E-01   -4.7498E-01    1.116E+02%                1.76E+00
 BA-133 #A   -1.0077E+00   -1.0077E+00    1.901E+02%                6.38E+00
 CS-134 #A    9.1056E-01    9.1056E-01    7.943E+01%                2.11E+00
 CS-137 #A   -8.6272E-01   -8.6272E-01    1.731E+02%                2.34E+00
 CE-139 #A    1.7911E-02    1.7911E-02    3.019E+03%                1.82E+00
 Ba-140 #A    1.6144E+00    1.6145E+00    9.898E+01%                3.85E+00
 La-140 #     2.0487E+00    2.0487E+00    3.680E+01%                1.64E+00
 CE-141 #A    8.3839E-01    8.3840E-01    1.553E+02%                4.33E+00
 CE-144 #A   -3.7968E+00   -3.7968E+00    1.374E+02%                1.57E+01
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:27 AMPage 19
 TestAmerica Inc                 Spectrum name: 7_Gamma_20191254.An1             
                                                                                 
 PM-144 #A    1.0494E-01    1.0494E-01    6.459E+02%                1.59E+00
 EU-152 #A    5.0601E-01    5.0601E-01    1.125E+02%                4.77E+00
 EU-154 #A    8.6268E-01    8.6268E-01    7.811E+01%                3.09E+00
 EU-155 #A    1.3488E+00    1.3488E+00    1.438E+02%                8.77E+00
 HF-181 #A    7.1731E-01    7.1731E-01    1.075E+02%                2.58E+00
 Ta-182 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.27E+01
 Hg-203 #A    3.0635E-01    3.0635E-01    1.520E+02%                1.57E+00
 TL-208       6.0454E+00    6.0454E+00    1.240E+01%                1.28E+00
 PM-146 #A    5.3491E-01    5.3491E-01    1.375E+02%                1.83E+00
 Y-88   #A    7.0352E-02    7.0352E-02    1.661E+02%                1.83E+00
 Cd-113m#B    9.3239E+01    9.3239E+01    8.186E+03%                1.98E+04
 Cd-109 #A    1.2568E+00    1.2568E+00    1.656E+03%                6.93E+01
 Cf-251 #A    2.0219E+00    2.0219E+00    1.270E+02%                6.52E+00
 Cf-249 #A   -3.7780E-01   -3.7780E-01    2.370E+02%                3.02E+00
 Sn-126 #A    6.2353E+00    6.2353E+00    1.156E+02%                2.39E+01
 PB-210 #A    2.8519E+01    2.8519E+01    6.915E+01%                6.51E+01
 PB-212       1.4013E+01    1.4013E+01    7.728E+00%                2.80E+00
 PB-214 #     6.6449E+01    6.6449E+01    3.048E+00%                2.95E+00
 BI-207 #A   -1.7246E+00   -1.7246E+00    8.646E+01%                3.17E+00
 BI-212 #A    8.1510E+00    8.1510E+00    1.183E+02%                3.25E+01
 U-235        1.4991E+01    1.4991E+01    2.008E+01%                7.72E+00
 BI-214       6.5155E+01    6.5155E+01    3.986E+00%                2.91E+00
 BI-210M A    7.5126E-02    7.5126E-02    1.231E+03%                2.39E+00
 AC-228       1.9550E+01    1.9550E+01    1.126E+01%                3.51E+00
 TH-227 #A    6.2760E-01    6.2760E-01    9.320E+01%                2.05E+01
 TH-229 #A    1.1273E+01    1.1273E+01    8.185E+01%                2.41E+01
 TH-234 #     8.6579E+01    8.6579E+01    9.620E+00%                2.46E+01
 PA-231 #A    2.9377E+00    2.9377E+00    1.284E+03%                1.26E+02
 PA-233 #A    1.0876E+00    1.0876E+00    2.276E+02%                1.04E+01
 PA-234 #A    3.5093E+00    3.5093E+00    4.952E+01%                9.28E+00
 PA-234M#A    1.7459E+02    1.7459E+02    5.534E+01%                3.15E+02
 AM-241 #A   -1.5191E+00   -1.5191E+00    1.415E+02%                5.70E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.19E+01
 Ir-192 #A    5.8503E-01    5.8503E-01    9.500E+01%                2.36E+00
 Cs-136 #A   -9.9814E-01   -9.9816E-01    8.852E+01%                2.95E+00
 Np-239 #A   -1.8795E-01   -1.8797E-01    1.299E+03%                8.16E+00
 Nd-147 #A   -3.5390E+00   -3.5391E+00    1.324E+02%                1.11E+01
 TL-210 #A    5.5661E-01    5.5661E-01    1.071E+02%                2.02E+00
 Kr-85  #A    1.5549E+02    1.5549E+02    9.505E+01%                4.94E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:27 AMPage 20
 TestAmerica Inc                 Spectrum name: 7_Gamma_20191254.An1             
                                                                                 
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.1 keV)     5.209E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.1 keV) 5.2085156E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 8_Gamma_20191252 
-----------------------------------------------------------------------------                      
   Sample Description: 430296_Gamma_160-34284-A-7-B 
             Detector: Detector # 8       
             Batch ID: 430296                 
    Work Order Number: Gamma   
           Lot Number: 160-34284-A-7-B
-----------------------------------------------------------------------------
        Decay to Time: 6/21/2019 02:36        Live Time: 1800   sec
     Acquisition Time: 6/21/2019 02:36:58     Real Time: 1845   sec
        Analysis Time: 6/21/2019 03:08        Dead Time: 2.45   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 8_Soil_TunaCan.Clb
  Efficiency Cal Desc: 8_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 10:35
      Energy Cal Date: 2/28/2012 10:34                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 8_2019-06-08_1510.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       3.790E+00          105.6     4.001E+00    4.006E+00    1.356E+01
NA-22     -9.346E-01           69.1     6.458E-01    6.475E-01    2.145E+00
K-40       2.294E+02            6.1     1.410E+01    1.835E+01    9.470E+00
Sc-46      4.149E-01          135.9     5.637E-01    5.641E-01    1.944E+00
CR-51      3.106E+00          130.5     4.053E+00    4.056E+00    1.372E+01
MN-54      1.005E+00           23.6     2.368E-01    2.424E-01    4.114E-01
FE-59     -3.743E-01          289.6     1.084E+00    1.084E+00    2.590E+00
Co-56      3.553E-01           88.9     3.159E-01    3.164E-01    1.432E+00
CO-57      0.000E+00         1.#INF     1.597E-01    1.597E-01    1.226E+00
CO-58      6.641E-01           46.5     3.087E-01    3.106E-01    9.484E-01
CO-60     -1.408E-01          456.9     6.432E-01    6.432E-01    1.660E+00
ZN-65      0.000E+00         1.#INF     3.990E-01    3.990E-01    5.389E+00
NB-94      2.606E-01          199.6     5.203E-01    5.204E-01    1.253E+00
ZR-95      1.110E-01          124.5     1.382E-01    1.383E-01    2.951E+00
NB-95     -3.133E-02         1777.2     5.568E-01    5.568E-01    2.149E+00
RU-103    -1.332E-01          341.7     4.550E-01    4.551E-01    1.134E+00
RH-106     4.890E+00          174.7     8.544E+00    8.548E+00    2.893E+01
AG-108M    4.793E-02         1060.5     5.083E-01    5.083E-01    1.254E+00
AG-110M    2.273E-01          187.1     4.252E-01    4.254E-01    2.863E+00
SN-113    -8.312E-01          131.1     1.090E+00    1.090E+00    3.072E+00
SB-124     0.000E+00         1.#INF     2.291E-01    2.291E-01    3.256E+00
SB-125    -2.173E-01          653.2     1.419E+00    1.419E+00    3.653E+00
I-131      2.422E-01          212.7     5.152E-01    5.154E-01    1.301E+00
Gd-153    -1.390E+00          164.4     2.285E+00    2.287E+00    7.606E+00
Ga-68      1.730E+01          106.3     1.838E+01    1.841E+01    4.312E+01
Tc-99m    -4.592E-01          143.5     6.592E-01    6.597E-01    2.197E+00
BA-133    -8.214E-01          131.8     1.083E+00    1.084E+00    3.632E+00
CS-134    -4.542E-01           80.9     3.675E-01    3.682E-01    2.467E+00
CS-137     2.695E-01          200.6     5.405E-01    5.407E-01    1.875E+00
CE-139     2.635E-01          148.4     3.909E-01    3.917E-01    1.319E+00
Ba-140     1.313E+00          120.1     1.577E+00    1.579E+00    3.876E+00
La-140     4.063E-01          146.5     5.953E-01    5.957E-01    1.412E+00
CE-141    -8.199E-01          137.2     1.125E+00    1.126E+00    3.752E+00
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CE-144     2.873E+00          149.9     4.307E+00    4.309E+00    1.439E+01
PM-144     4.892E-01          106.8     5.226E-01    5.232E-01    1.235E+00
EU-152     3.244E+00           75.5     2.449E+00    2.455E+00    3.524E+00
EU-154     1.899E+00           67.0     1.272E+00    1.276E+00    2.189E+00
EU-155    -3.122E-02         9955.2     3.108E+00    3.108E+00    1.041E+01
HF-181     7.646E-01          113.3     8.666E-01    8.675E-01    1.922E+00
Ta-182    -1.370E-01         1629.4     2.232E+00    2.232E+00    7.890E+00
Hg-203     2.861E-02         1537.6     4.399E-01    4.399E-01    1.522E+00
TL-208     7.384E+00            8.7     6.457E-01    7.508E-01    7.466E-01
PM-146     6.400E-01          101.5     6.497E-01    6.506E-01    1.564E+00
Y-88       3.933E-01           45.6     1.795E-01    1.809E-01    8.180E-01
Cd-113m   -1.459E+03          390.5     5.698E+03    5.698E+03    1.961E+04
Cd-109    -1.131E+01          171.3     1.938E+01    1.939E+01    6.451E+01
Cf-251     2.252E+00          118.4     2.667E+00    2.675E+00    8.913E+00
Cf-249    -1.651E-01           97.5     1.610E-01    1.612E-01    2.707E+00
Sn-126    -5.433E+00          115.9     6.297E+00    6.304E+00    2.098E+01
PB-210     1.182E+01          115.4     1.365E+01    1.366E+01    4.577E+01
PB-212     2.142E+01            5.2     1.121E+00    1.782E+00    1.783E+00
PB-214     1.256E+01            7.9     9.899E-01    1.186E+00    2.214E+00
BI-207     2.716E-01           91.8     2.492E-01    2.496E-01    1.933E+00
BI-212     7.679E+00           82.1     6.303E+00    6.316E+00    2.119E+01
U-235     -1.504E+00           75.2     1.130E+00    1.133E+00    1.732E+01
BI-214     9.302E+00           13.5     1.258E+00    1.348E+00    2.149E+00
BI-210M    5.696E-01          110.2     6.280E-01    6.289E-01    2.121E+00
AC-228     1.355E+01           17.3     2.347E+00    2.447E+00    4.174E+00
TH-227    -3.801E+00           30.1     1.143E+00    1.166E+00    1.620E+01
TH-229     2.455E+00          127.2     3.122E+00    3.129E+00    2.172E+01
TH-234     1.726E+01           29.2     5.034E+00    5.125E+00    1.448E+01
PA-231     0.000E+00         1.#INF     4.149E+00    4.149E+00    8.451E+01
PA-233     6.781E-01          240.5     1.631E+00    1.631E+00    6.928E+00
PA-234     1.728E+00          146.6     2.534E+00    2.536E+00    8.469E+00
PA-234M    3.929E+01           82.2     3.229E+01    3.235E+01    2.518E+02
AM-241     1.729E+00           52.8     9.132E-01    9.176E-01    2.975E+00
Np-237     2.855E+00          182.8     5.218E+00    5.220E+00    1.739E+01
Ir-192     2.689E-02           76.0     2.043E-02    2.049E-02    2.037E+00
Cs-136     4.674E-01           67.5     3.157E-01    3.168E-01    1.487E+00
Np-239    -1.875E+00          158.3     2.969E+00    2.971E+00    9.881E+00
Nd-147    -3.931E-01         1011.5     3.977E+00    3.977E+00    9.844E+00
TL-210     5.849E-01           92.9     5.432E-01    5.442E-01    1.838E+00
Kr-85     -1.084E+02          140.1     1.519E+02    1.520E+02    5.136E+02
-----------------------------------------------------------------------------
Total      4.283E+02

      Analyst: conrad.reuscher
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:24 AMPage  1
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191252.An1             
                                                                                 
 Sample description                                             
      430296_Gamma_160-34284-A-7-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det8\8_Gamma_20191252.An1

 Acquisition information
        Start time:                 6/21/2019 2:36:58 AM
        Live time:               1800
        Real time:               1845
        Dead time:                  2.45 %
        Detector ID:                    8

 Detector system                                                
      Ge 8 SN/174                                                     
                                                                      

 Calibration
        Filename:                   8_Soil_TunaCan.Clb
      8_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:34:41 AM
             Zero offset:           0.052 keV
             Gain:                  0.250 keV/channel
             Quadratic:             5.282E-10 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 10:35:20 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.39 %
             Log(Eff):             -1.098764E-01 + (-4.958544E-01*Log(E) ) + 
                                    ( -2.572270E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.71 %
             Log(Eff):             -2.525301E+01 + ( 9.398253E+00*Log(E) ) + 
                                    ( -1.000034E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.55keV )
        Stop channel:            8000 (  1999.97keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:24 AMPage  2
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191252.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/21/2019 2:36:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       8_2019-06-08_1510.PBC
                                                 6/8/2019 3:10:53 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   26 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1830

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.54       18. 115.40   1.01  2.005E-02    46.54   4.250    PBC<MDA PB210 
    49.34       11. 202.38   1.01  2.267E-02    50.14   8.000    PBC<MDA TH227 
    59.77       32.  52.80   1.02  2.881E-02    59.54  35.900    PBC<MDA AM241 
    63.27       30.  67.60   0.95  3.093E-02    63.29   3.810    PBC<MDA TH234 
                                                64.28   9.700  5.526E+00 Sn126 
    74.77      208.  11.30   1.03  3.615E-02
    77.24      257.   9.37   1.04  3.703E-02
    87.29      103.  18.81   0.98  3.977E-02    86.49  13.100  1.100E+01 Np237 
                                                86.54  30.700  4.691E+00 EU155 
                                                86.94   9.040  1.590E+01 Sn126 
                                                87.57  37.500  3.819E+00 Sn126 
                                                88.04   3.790  3.770E+01 Cd109 
    93.00      122.  16.95   1.45  4.078E-02    92.59   5.584  1.778E+01 TH234 
                                                93.35   5.561  2.998E+01 AC228 
   121.78       21. 107.01   1.07  4.148E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  3.288E-01 CO57  
   123.10       23.  88.00   1.07  4.138E-02   123.10  40.790    PBC<MDA EU154 
   131.29       23. 146.61   1.08  4.061E-02   131.29  18.000    PBC<MDA PA234 
   133.02       23. 147.06   1.08  4.041E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  2.872E+00 CE144 
   133.54       23. 149.92   1.08  4.035E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  2.873E+00 CE144 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:24 AMPage  3
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191252.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   136.30       19. 187.72   1.08  4.001E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  2.445E+00 CO57  
   163.38       16. 113.46   1.10  3.580E-02   163.38   5.080    PBC<MDA U235  
   166.11       14. 148.36   1.10  3.629E-02   165.85  79.900    PBC<MDA CE139 
   176.60       24. 118.45   1.11  3.460E-02   176.60  17.000    PBC<MDA Cf251 
   181.24       13.  64.13   0.66  3.392E-02
   185.72       -5. 620.63   1.12  3.329E-02   185.72  54.000    PBC<MDA U235  
   209.47       68.  25.81   0.91  3.036E-02
   210.85       19. 127.18   1.14  3.020E-02   210.85   2.990    PBC<MDA TH229 
   227.00       20. 100.42   1.15  2.853E-02   227.00   6.300    PBC<MDA Cf251 
   236.07       15. 255.41   1.16  2.768E-02   235.97  12.300    PBC<MDA TH227 
   238.74      426.   6.16   0.85  2.743E-02   238.63  43.300  1.990E+01 PB212 
   242.10       62.  22.41   1.16  2.714E-02   242.00   7.430  1.704E+01 PB214 
   244.69       16. 239.00   1.16  2.691E-02   244.69   7.580    PBC<MDA EU152 
   265.83       13. 110.25   1.18  2.523E-02   265.83  50.000    PBC<MDA BI210M
   276.67        3. 441.70   1.19  2.440E-02   277.28   6.310    PBC<MDA TL208 
   295.33      100.  14.48   1.26  2.322E-02   295.09  19.300  1.235E+01 PB214 
                                               296.00  79.000  3.023E+00 TL210 
   300.18       12. 240.50   1.20  2.293E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.198E+01 PA231 
                                               300.18   6.200  4.754E+00 PA233 
   300.37       45.  21.73   1.20  2.294E-02   300.03   3.280  3.317E+01 PB212 
                                               300.07   2.460  4.423E+01 PA231 
                                               300.18   6.200    PBC<MDA PA233 
   320.08       12. 130.49   1.22  2.179E-02   320.08   9.940    PBC<MDA CR51  
   333.44       14. 162.15   1.23  2.110E-02   333.44  15.510    PBC<MDA Cf249 
   338.52      108.  11.84   1.03  2.084E-02   338.32  12.010  2.388E+01 AC228 
   340.57       14. 170.35   1.23  2.074E-02   340.57  46.900    PBC<MDA Cs136 
   345.83        5. 505.21   1.24  2.049E-02   345.83  15.070    PBC<MDA HF181 
   352.21      170.  10.65   1.20  2.020E-02   351.93  37.600  1.243E+01 PB214 
   364.48        7. 212.69   1.25  1.965E-02   364.48  81.700    PBC<MDA I131  
   453.88       12. 101.52   1.32  1.647E-02   453.88  65.000    PBC<MDA PM146 
   468.06       14.  93.44   1.33  1.606E-02   468.06  51.750    PBC<MDA Ir192 
   477.60       11. 105.55   1.33  1.580E-02   477.60  10.520    PBC<MDA BE7   
   482.00       11. 113.34   1.34  1.569E-02   482.00  80.500    PBC<MDA HF181 
   510.78       75.  18.71   0.92  1.496E-02   511.86  20.000  1.394E+01 RH106 
   537.26        8. 120.11   1.37  1.436E-02   537.26  24.390    PBC<MDA Ba140 
   563.24        8. 137.83   1.39  1.381E-02   563.24   8.350    PBC<MDA CS134 
   569.70       14.  91.76   1.40  1.368E-02   569.32  15.380  3.675E+00 CS134 
                                               569.47   8.200  6.894E+00 PA234 
                                               569.70  97.740    PBC<MDA BI207 
   583.43      151.   8.74   1.14  1.342E-02   583.02  84.500  7.384E+00 TL208 
   609.41      100.  13.53   1.61  1.294E-02   609.31  46.090  9.302E+00 BI214 
   621.92       11. 174.73   1.43  1.273E-02   621.92   9.930    PBC<MDA RH106 
   657.76        6. 187.08   1.45  1.215E-02   657.76  94.640    PBC<MDA AG110M
   661.66        5. 200.61   1.46  1.209E-02   661.66  85.210    PBC<MDA CS137 
   696.54       10. 106.83   1.48  1.158E-02   696.54  99.000    PBC<MDA PM144 
   702.63        5. 199.62   1.48  1.150E-02   702.63  97.900    PBC<MDA NB94  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:24 AMPage  4
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191252.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   724.20        8. 160.08   1.50  1.121E-02   724.20  44.150    PBC<MDA ZR95  
   727.52       12.  82.08   1.50  1.118E-02   727.17   7.550    PBC<MDA BI212 
   766.41       13.  82.17   1.53  1.070E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  2.295E+02 PA234M
   786.16       23.  20.85   0.31  1.048E-02   785.42   1.280  9.527E+01 BI212 
   799.60       11.  92.86   1.55  1.032E-02   799.60  98.960    PBC<MDA TL210 
   810.78       12.  46.49   1.55  1.020E-02   810.78  99.460    PBC<MDA CO58  
   815.77        5. 150.26   1.56  1.015E-02   815.77  23.280    PBC<MDA La140 
   818.50        5. 143.14   1.56  1.012E-02   818.50 100.000    PBC<MDA Cs136 
   834.85       18.  23.57   1.57  9.955E-03   834.85  99.980  1.005E+00 MN54  
   860.51        3. 354.15   1.59  9.703E-03   860.56  12.420    PBC<MDA TL208 
   873.23        9.  99.88   1.59  9.584E-03   873.23  12.270    PBC<MDA EU154 
   884.68        2. 555.72   1.60  9.480E-03   884.68  72.680    PBC<MDA AG110M
   889.28        7. 135.87   1.60  9.438E-03   889.28  99.984    PBC<MDA Sc46  
   898.04       13.  45.63   1.61  9.360E-03   898.04  93.700    PBC<MDA Y88   
   911.07       65.  17.33   1.62  9.247E-03   911.07  29.000  1.355E+01 AC228 
   964.11       10. 124.10   1.65  8.814E-03   964.11  14.605    PBC<MDA EU152 
   969.31        7. 172.85   1.65  8.776E-03   968.97  17.460    PBC<MDA AC228 
   996.33        6. 150.48   1.67  8.571E-03   996.33  10.600    PBC<MDA EU154 
  1048.07        6.  67.54   1.70  8.209E-03  1048.07  80.000    PBC<MDA Cs136 
  1077.40        7. 106.27   1.72  8.017E-03  1077.40   3.300    PBC<MDA Ga68  
  1112.07       12.  84.98   1.74  7.803E-03  1112.07  13.644    PBC<MDA EU152 
  1120.00       -1. 823.81   1.74  7.754E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1173.24       -3. 330.37   1.77  7.453E-03  1173.24  99.900    PBC<MDA CO60  
  1238.28       11.  88.92   1.81  7.114E-03  1238.28  66.070    PBC<MDA Co56  
  1332.50       -2. 456.91   1.86  6.678E-03  1332.50  99.980    PBC<MDA CO60  
  1408.00        3. 308.52   1.90  6.366E-03  1408.00  21.005    PBC<MDA EU152 
  1461.38      272.   6.15   2.18  6.165E-03  1460.83  10.670  2.294E+02 K40   
  1596.21        2. 251.64   1.99  5.706E-03  1596.21  95.400    PBC<MDA La140 
  1765.31       20.  30.68   2.07  5.226E-03  1764.49  15.400  1.357E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.89    74.76       173.       208. 5.761E+03   11.30   1.034  -       D
   308.77    77.23       161.       257. 6.933E+03    9.37   1.036  -      sD
   349.22    87.29       108.        97. 2.434E+03   18.25   1.044  -       D
   724.80   181.24        27.        13. 3.882E+02   64.13   0.657  -      s 
   837.72   209.47        60.        68. 2.240E+03   25.81   0.912  -        
  1353.95   338.52        17.       108. 5.165E+03   11.84   1.027  -        
  2043.01   510.78        45.        75. 5.011E+03   18.71   0.921  -      s 

                                 (Page 6 of 22)

Page 898 of 1394



      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:24 AMPage  5
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191252.An1             
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.96    46.54       210.        18.     0.010   115.40   1.012s
 TH-227    200.36    50.14       260.        11.     0.006   202.38   1.015s
 AM-241    237.95    59.54       128.        32.     0.018    52.80   1.022D
 TH-234    252.96    63.29       134.        35.     0.019    49.84   1.025D
 Sn-126    256.93    64.28       583.       -30.    -0.017   115.92   1.026 
 BA-133    323.77    80.99      1078.       -31.    -0.017   149.46   1.039s
 Np-237    345.77    86.49      1173.        27.     0.015   182.76   1.043 
 EU-155    345.98    86.54      1470.       -31.    -0.017   177.08   1.043s
 Sn-126    347.57    86.94      1439.       -31.    -0.017   175.17   1.044 
 Sn-126    350.09    87.57      1408.       -31.    -0.017   173.25   1.044 
 Cd-109    351.97    88.04      1378.       -31.    -0.017   171.30   1.044 
 Nd-147    364.21    91.10      1347.       -31.    -0.017   169.02   1.047s
 TH-234    371.82    93.00       147.        73.     0.040    30.28   1.452s
 AC-228    373.21    93.35      1316.       -31.    -0.017   166.82   1.049 
 Gd-153    389.81    97.50      1285.       -31.    -0.017   164.35   1.052s
 Np-239    397.81    99.50      1254.       -31.    -0.017   162.14   1.053s
 Gd-153    412.62   103.20      1225.        -6.    -0.003   850.17   1.056s
 Np-239    424.34   106.13      1274.       -32.    -0.018   158.32   1.058 
 EU-152    486.94   121.78       242.        21.     0.012   107.01   1.071s
 CO-57     488.06   122.06       263.         0.     0.000  1000.00   1.071s
 EU-154    492.22   123.10       188.        23.     0.013    88.00   1.072s
 PA-234    525.00   131.29       544.        23.     0.013   146.61   1.078s
 HF-181    531.92   133.02       567.        23.     0.013   147.06   1.079 
 CE-144    533.98   133.54       590.        23.     0.013   149.92   1.080s
 HF-181    545.02   136.30       613.        19.     0.010   187.72   1.082s
 CO-57     545.72   136.47       853.       -28.    -0.016   147.94   1.082s
 Tc-99m    561.86   140.51       807.       -28.    -0.016   143.53   1.085s
 U-235     574.97   143.79       784.       -34.    -0.019    98.58   1.087s
 CE-141    581.59   145.44       701.       -28.    -0.015   137.23   1.089s
 Ba-140    650.47   162.66       245.        -5.    -0.003   417.58   1.102s
 U-235     653.35   163.38       150.        16.     0.009   113.46   1.102s
 CE-139    663.24   165.85       201.        14.     0.008   148.36   1.104s
 Cf-251    706.23   176.60       387.        24.     0.013   118.45   1.112s
 U-235     742.71   185.72       438.        -5.    -0.003   620.63   1.119s
 TH-229    773.87   193.51       128.        -9.    -0.005   229.42   1.125s
 U-235     821.17   205.33       295.       -24.    -0.013   122.34   1.134s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:24 AMPage  6
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191252.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-229    843.24   210.85       270.        19.     0.010   127.18   1.138s
 Cf-251    907.84   227.00       100.        20.     0.011   100.42   1.151s
 TH-227    943.73   235.97       749.        15.     0.008   255.41   1.157s
 PB-212    954.37   238.63        58.       458.     0.255     5.23   1.159D
 PB-214    967.84   242.00        65.        62.     0.034    22.41   1.162D
 EU-152    978.62   244.69       694.        16.     0.009   239.00   1.164 
 TH-227   1024.81   256.24       116.       -12.    -0.007    30.07   1.172s
 Cd-113m  1054.65   263.70       120.        -4.    -0.002   390.51   1.178s
 BI-210M  1063.18   265.83        95.        13.     0.007   110.25   1.179 
 TL-208   1108.99   277.28        93.         3.     0.002   441.70   1.188s
 PB-214   1180.22   295.09        21.       103.     0.057    11.63   1.201D
 TL-210   1183.86   296.00       573.       -19.    -0.010   182.58   1.202s
 PB-212   1199.98   300.03        25.        45.     0.025    21.73   1.205D
 PA-231   1200.14   300.07       554.       -19.    -0.010   179.19   1.205s
 PA-233   1200.58   300.18       422.        12.     0.007   240.50   1.205s
 PA-231   1210.46   302.65       434.         0.     0.000  1000.00   1.207s
 BA-133   1211.27   302.85       434.         0.     0.000  1000.00   1.207s
 Ba-140   1219.26   304.85       434.         0.     0.000  1000.00   1.208s
 BI-210M  1219.45   304.90       434.         0.     0.000  1000.00   1.208s
 Ir-192   1233.62   308.44       434.         0.     0.000  1000.00   1.211 
 Ir-192   1265.82   316.49       210.       -17.    -0.010   119.82   1.217s
 CR-51    1280.20   320.08       119.        12.     0.007   130.49   1.219s
 Cf-249   1333.63   333.44       233.        14.     0.008   162.15   1.229s
 AC-228   1353.15   338.32       247.        14.     0.008   166.19   1.233 
 Cs-136   1362.15   340.57       260.        14.     0.008   170.35   1.234s
 EU-152   1377.01   344.29       308.       -17.    -0.009    58.20   1.237s
 HF-181   1383.19   345.83       268.         5.     0.003   505.21   1.238s
 PB-214   1408.70   352.21        35.       170.     0.094    10.65   1.200 
 BA-133   1423.87   356.00       284.       -18.    -0.010   131.81   1.245s
 I-131    1457.81   364.48        56.         7.     0.004   212.69   1.252s
 BA-133   1535.24   383.84       135.       -16.    -0.009   102.93   1.266s
 Cf-249   1551.68   387.95       152.       -17.    -0.009   108.42   1.269s
 SN-113   1566.64   391.69       182.       -18.    -0.010   131.08   1.271s
 SB-125   1711.39   427.88        44.        -2.    -0.001   653.20   1.297s
 PM-146   1815.41   453.88        35.        12.     0.007   101.52   1.315s
 SB-125   1853.36   463.37       128.        -9.    -0.005   180.88   1.322s
 Ir-192   1872.14   468.06        76.        14.     0.008    93.44   1.325s
 BE-7     1910.28   477.60        66.        11.     0.006   105.55   1.332s
 HF-181   1927.89   482.00        77.        11.     0.006   113.34   1.335s
 La-140   1947.98   487.02        97.        -5.    -0.003   262.99   1.339s
 RU-103   1988.12   497.05        30.        -3.    -0.002   341.69   1.346s
 RH-106   2047.36   511.86       160.       -22.    -0.012    83.40   2.606s
 Kr-85    2055.83   513.98       147.       -12.    -0.007   140.13   1.357s
 Ba-140   2148.95   537.26        22.         8.     0.005   120.11   1.373s
 CS-134   2252.86   563.24        26.         8.     0.004   137.83   1.391s
 CS-134   2277.20   569.32        61.       -15.    -0.008    79.51   1.395s
 PA-234   2277.80   569.47        87.        -6.    -0.004   211.64   1.395s
 BI-207   2278.73   569.70        74.        14.     0.008    91.76   1.396s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:24 AMPage  7
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191252.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   2333.64   583.43         7.       151.     0.084     8.74   1.144 
 SB-125   2401.92   600.50       256.       -14.    -0.008   167.66   1.416s
 SB-124   2410.85   602.73       242.         0.     0.000  1000.00   1.418s
 CS-134   2418.76   604.71       242.         0.     0.000  1000.00   1.419s
 BI-214   2437.57   609.41        19.       100.     0.055    13.53   1.614 
 RU-103   2441.12   610.30       242.         0.     0.000  1000.00   1.423 
 AG-108M  2457.05   614.28       242.         0.     0.000  1000.00   1.426s
 PM-144   2472.18   618.06       242.         0.     0.000  1000.00   1.428s
 RH-106   2487.60   621.92       183.        11.     0.006   174.73   1.431s
 I-131    2547.83   636.97        48.        -9.    -0.005   144.78   1.441s
 AG-110M  2630.98   657.76        60.         6.     0.003   187.08   1.455s
 CS-137   2646.58   661.66        47.         5.     0.003   200.61   1.457 
 PM-144   2786.11   696.54        24.        10.     0.006   106.83   1.480s
 NB-94    2810.46   702.63        24.         5.     0.003   199.62   1.484s
 SB-124   2891.09   722.79        93.        -6.    -0.004   219.35   1.497s
 AG-108M  2891.70   722.94        87.         0.     0.000  1000.00   1.498s
 EU-154   2893.39   723.36        87.         0.     0.000  1000.00   1.498s
 ZR-95    2896.74   724.20        78.         8.     0.004   160.08   1.498s
 BI-212   2908.63   727.17        40.        12.     0.006    82.08   1.500 
 PM-146   2942.83   735.72        28.        -3.    -0.002   378.59   1.506s
 PM-146   2988.59   747.16        29.        -5.    -0.003   232.87   1.513s
 ZR-95    3026.87   756.73        38.        -6.    -0.003   190.61   1.519s
 AG-110M  3055.73   763.94        56.       -12.    -0.007    88.90   1.524s
 PA-234M  3065.60   766.41        50.        13.     0.007    82.17   1.526 
 EU-152   3115.64   778.92        28.        -7.    -0.004   164.75   1.534s
 BI-212   3144.59   786.16         0.        23.     0.013    20.85   0.312s
 CS-134   3183.44   795.87        62.       -14.    -0.008    84.77   1.544s
 TL-210   3198.36   799.60        45.        11.     0.006    92.86   1.547s
 CS-134   3207.77   801.95        65.       -10.    -0.005   121.11   1.548s
 CO-58    3243.06   810.78        10.        12.     0.007    46.49   1.554s
 La-140   3263.04   815.77        23.         5.     0.003   150.26   1.557s
 Cs-136   3273.97   818.50        27.         5.     0.003   143.14   1.559s
 MN-54    3339.36   834.85         0.        18.     0.010    23.57   1.569 
 Co-56    3387.05   846.77        24.        -5.    -0.003   155.13   1.577s
 TL-208   3442.23   860.56        29.         3.     0.002   354.15   1.585s
 NB-94    3484.36   871.10        43.       -15.    -0.008    68.63   1.592s
 EU-154   3492.89   873.23        40.         9.     0.005    99.88   1.593s
 PA-234   3522.10   880.53        43.       -11.    -0.006    88.41   1.598s
 PA-234   3532.94   883.24        54.        -2.    -0.001   670.36   1.599s
 AG-110M  3538.71   884.68        50.         2.     0.001   555.72   1.600s
 Sc-46    3557.10   889.28        42.         7.     0.004   135.87   1.603s
 Y-88     3592.14   898.04         5.        13.     0.007    45.63   1.608 
 AC-228   3644.26   911.07        14.        65.     0.036    17.33   1.616 
 AG-110M  3749.96   937.49        26.        -7.    -0.004    90.08   1.633s
 PA-234   3784.07   946.02        25.        -8.    -0.004   141.88   1.638s
 EU-152   3856.43   964.11        72.        10.     0.006   124.10   1.649s
 AC-228   3875.88   968.97        77.         7.     0.004   172.85   1.652 
 EU-154   3985.31   996.33        32.         6.     0.003   150.48   1.668s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:24 AMPage  8
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191252.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234M  4003.99  1001.00        41.        -4.    -0.002   189.38   1.671s
 EU-154   4019.10  1004.77        48.       -10.    -0.006   101.51   1.673s
 Co-56    4151.36  1037.84        35.       -16.    -0.009    42.98   1.693s
 Cs-136   4192.29  1048.07         5.         6.     0.003    67.54   1.698s
 BI-207   4254.65  1063.66        15.        -1.    -0.001   447.03   1.708s
 Ga-68    4309.61  1077.40        10.         7.     0.004   106.27   1.716s
 FE-59    4397.02  1099.25        15.        -3.    -0.002   289.64   1.728s
 EU-152   4448.32  1112.07        46.        12.     0.007    84.98   1.736s
 ZN-65    4462.20  1115.55        58.         0.     0.000  1000.00   1.738 
 BI-214   4481.17  1120.29        59.        -1.    -0.001   823.81   1.740s
 Sc-46    4482.22  1120.55        67.       -10.    -0.005   121.82   1.740s
 CO-60    4692.97  1173.24        23.        -3.    -0.002   330.37   1.770s
 Ta-182   4756.23  1189.05        36.       -17.    -0.009    66.47   1.779s
 Ta-182   4885.67  1221.41        27.        -9.    -0.005   123.49   1.797s
 Co-56    4953.16  1238.28        16.        11.     0.006    88.92   1.806s
 NA-22    5098.16  1274.53        27.       -12.    -0.006    69.11   1.826s
 EU-154   5098.20  1274.54        38.         0.     0.000  1000.00   1.826s
 FE-59    5166.43  1291.60        22.       -12.    -0.007    95.91   1.835s
 TL-210   5252.05  1313.00        21.        -5.    -0.003   201.56   1.847s
 CO-60    5330.06  1332.50        14.        -2.    -0.001   456.91   1.857s
 AG-110M  5537.25  1384.30        11.        -5.    -0.003   165.68   1.884s
 EU-152   5632.07  1408.00        16.         3.     0.002   308.52   1.896s
 K-40     5845.59  1461.38         3.       272.     0.151     6.15   2.183 
 La-140   6384.93  1596.21         6.         2.     0.001   251.64   1.990s
 SB-124   6764.03  1690.98         0.         0.     0.000  1000.00   2.034s
 BI-214   7058.07  1764.49         8.        20.     0.011    30.68   2.067s
 Co-56    7085.51  1771.35        30.        -1.    -0.001   672.19   2.070s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   3.7904E+00                                      5.31E+01             
                           477.60 3.790E+00 &(  1.356E+01 1.06E+02 1.05E+01 G  
 
NA-22    C  -9.3457E-01                                      9.50E+02             
                          1274.53-9.346E-01 &(  2.145E+00 6.91E+01 9.99E+01 G  
 
K-40     N   2.2944E+02                                      4.66E+11             
                          1460.83 2.294E+02  (P 9.470E+00 6.15E+00 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:24 AMPage  9
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191252.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sc-46    F   4.1488E-01                                      8.38E+01             
                           889.28 4.149E-01 &(P 1.944E+00 1.36E+02 1.00E+02 G  
                          1120.55-7.048E-01 +   2.925E+00 1.22E+02 1.00E+02 G  
 
CR-51    F   3.1057E+00                                      2.77E+01             
                           320.08 3.106E+00 ?(  1.372E+01 1.30E+02 9.94E+00 G  
 
MN-54    C   1.0048E+00                                      3.12E+02             
                           834.85 1.005E+00 &(  4.114E-01 2.36E+01 1.00E+02 G  
 
FE-59    F  -3.7431E-01                                      4.45E+01             
                          1099.25-3.743E-01 ?(  2.590E+00 2.90E+02 5.65E+01 G  
                          1291.60-2.221E+00 + P 4.591E+00 9.59E+01 4.32E+01 G  
 
Co-56    C   3.5529E-01                                      7.73E+01             
                           846.77-2.598E-01 ?(P 1.432E+00 1.55E+02 9.99E+01 G  
                          1238.28 1.286E+00 &(  2.523E+00 8.89E+01 6.61E+01 G  
                          1037.84-7.448E+00 + P 1.440E+01 4.30E+01 1.41E+01 G  
                          1771.35-8.040E-01 +   1.951E+01 6.72E+02 1.55E+01  A 
 
CO-58    C   6.6412E-01                                      7.09E+01             
                           810.78 6.641E-01 ?(  9.484E-01 4.65E+01 9.95E+01 G  
 
CO-60    F  -1.4077E-01                                      1.93E+03             
                          1332.50-1.408E-01 ?(P 1.660E+00 4.57E+02 1.00E+02 G  
                          1173.24-2.531E-01 + P 1.884E+00 3.30E+02 9.99E+01 G  
 
NB-94    I   2.6064E-01                                      7.41E+06             
                           702.63 2.606E-01 ?(P 1.253E+00 2.00E+02 9.79E+01 G  
                           871.10-8.478E-01 +   1.930E+00 6.86E+01 9.99E+01 G  
 
ZR-95    I   1.1104E-01                                      6.40E+01             
                           756.73-5.266E-01 ?(P 2.951E+00 1.91E+02 5.45E+01 G  
                           724.20 8.976E-01 ?(  4.922E+00 1.60E+02 4.42E+01 G  
 
NB-95    I  -3.1328E-02                                      6.40E+01             
                           765.79-3.133E-02 %(P 2.149E+00 1.78E+03 9.98E+01 G  
 
RU-103   I  -1.3317E-01                                      3.93E+01             
                           497.05-1.332E-01 ?(  1.134E+00 3.42E+02 9.09E+01 G  
                           610.30 0.000E+00 &   5.621E+01 1.00E+03 5.75E+00 GA 
 
RH-106   I   4.8901E+00                                      3.74E+02             
                           621.92 4.890E+00 &(  2.893E+01 1.75E+02 9.93E+00 G  
                          1050.36 1.860E+00 % P 1.014E+02 1.47E+03 1.56E+00 G  
                           511.86-4.127E+00 +   1.147E+01 8.34E+01 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:24 AMPage 10
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191252.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C   4.7930E-02                                      1.53E+05             
                           433.94 4.793E-02 %(  1.254E+00 1.06E+03 9.05E+01 G  
                           722.94 0.000E+00 -   2.514E+00 1.00E+03 9.08E+01 G  
                           614.28 0.000E+00 -   3.616E+00 1.00E+03 8.98E+01 G  
 
AG-110M  F   2.2729E-01                                      2.50E+02             
                           884.68 1.458E-01 ?(P 2.863E+00 5.56E+02 7.27E+01 G  
                           657.76 2.899E-01 ?(  1.875E+00 1.87E+02 9.46E+01 G  
                           937.49-1.199E+00 + P 4.717E+00 9.01E+01 3.44E+01 G  
                          1384.30-1.652E+00 +   6.348E+00 1.66E+02 2.43E+01 G  
                           763.94-2.906E+00 &   8.702E+00 8.89E+01 2.23E+01 G  
 
SN-113   F  -8.3122E-01                                      1.15E+02             
                           391.69-8.312E-01 ?(P 3.072E+00 1.31E+02 6.40E+01 G  
 
SB-125   I  -2.1728E-01                                      1.01E+03             
                           427.88-2.173E-01 ?(  3.653E+00 6.53E+02 2.96E+01 G  
                           600.50-3.245E+00 +   1.834E+01 1.68E+02 1.79E+01 G  
                           635.89-1.310E-01 &   1.115E+01 2.34E+03 1.13E+01 G  
                           463.37-2.948E+00 +   1.816E+01 1.81E+02 1.05E+01 G  
 
I-131    I   2.4223E-01                                      8.02E+00             
                           364.48 2.422E-01 ?(  1.301E+00 2.13E+02 8.17E+01 G  
                           284.30-3.781E-01 %   1.717E+01 1.80E+03 6.14E+00 G  
                           636.97-5.799E+00 + P 2.173E+01 1.45E+02 7.17E+00 G  
 
Gd-153   F  -1.3903E+00                                      2.42E+02             
                            97.50-1.390E+00 ?(  7.606E+00 1.64E+02 3.00E+01 G  
                           103.20-3.558E-01 +   1.012E+01 8.50E+02 2.18E+01 G  
 
Ga-68    C   1.7300E+01                                      4.71E-02             
                          1077.40 1.730E+01 ?(  4.312E+01 1.06E+02 3.30E+00 G  
 
Tc-99m   I  -4.5924E-01                                      2.51E-01             
                           140.51-4.592E-01 &(  2.197E+00 1.44E+02 8.93E+01 G  
 
BA-133   F  -8.2144E-01                                      3.85E+03             
                           356.00-8.214E-01 ?(  3.632E+00 1.32E+02 6.20E+01 G  
                           302.85 0.000E+00 +   1.328E+01 1.00E+03 1.83E+01 G  
                           383.84-5.426E+00 +   1.876E+01 1.03E+02 8.94E+00 GA 
                            80.99-1.336E+00 +   6.646E+00 1.49E+02 3.41E+01 GA 
 
CS-134   I  -4.5419E-01                                      7.54E+02             
                           795.87-8.671E-01 ?(  2.467E+00 8.48E+01 8.55E+01 G  
                           604.71 0.000E+00 +   3.286E+00 1.00E+03 9.76E+01 G  
                           569.32-3.870E+00 +   1.029E+01 7.95E+01 1.54E+01 G  
                           801.95-6.057E+00 &   2.499E+01 1.21E+02 8.69E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:24 AMPage 11
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191252.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           563.24 3.775E+00 ?(P 1.279E+01 1.38E+02 8.35E+00 G  
 
CS-137   I   2.6945E-01                                      1.10E+04             
                           661.66 2.695E-01  (P 1.875E+00 2.01E+02 8.52E+01 G  
 
CE-139   F   2.6348E-01                                      1.38E+02             
                           165.85 2.635E-01 ?(  1.319E+00 1.48E+02 7.99E+01 G  
 
Ba-140   I   1.3131E+00                                      1.28E+01             
                           537.26 1.313E+00 ?(P 3.876E+00 1.20E+02 2.44E+01 G  
                           162.66-1.326E+00 +   1.882E+01 4.18E+02 6.22E+00 G  
                           304.85 0.000E+00 -   5.706E+01 1.00E+03 4.29E+00 G  
 
La-140   I   4.0625E-01                                      1.28E+01             
                          1596.21 2.350E-01 ?(P 1.412E+00 2.52E+02 9.54E+01 G  
                           487.02-4.223E-01 +   3.823E+00 2.63E+02 4.55E+01 G  
                           328.76 2.993E-01 %   1.162E+01 1.14E+03 2.03E+01 G  
                           815.77 1.108E+00 ?(P 5.853E+00 1.50E+02 2.33E+01 G  
 
CE-141   I  -8.1989E-01                                      3.25E+01             
                           145.44-8.199E-01 &(  3.752E+00 1.37E+02 4.82E+01 G  
 
CE-144   I   2.8726E+00                                      2.85E+02             
                           133.54 2.873E+00 ?(  1.439E+01 1.50E+02 1.11E+01 G  
 
PM-144   C   4.8917E-01                                      3.63E+02             
                           696.54 4.892E-01 ?(P 1.235E+00 1.07E+02 9.90E+01 G  
                           618.06 0.000E+00 -   3.296E+00 1.00E+03 9.91E+01 G  
 
EU-152   F   3.2441E+00                                      4.94E+03             
                           121.78 9.842E-01 ?(  3.524E+00 1.07E+02 2.86E+01 G  
                           344.29-1.739E+00 & P 8.612E+00 5.82E+01 2.65E+01 G  
                          1112.07 6.262E+00 ?(  1.791E+01 8.50E+01 1.36E+01 G  
                           778.92-2.848E+00 +   1.114E+01 1.65E+02 1.29E+01 G  
                           964.11 4.316E+00 ?(  1.824E+01 1.24E+02 1.46E+01 G  
                           244.69 4.268E+00 &(  3.416E+01 2.39E+02 7.58E+00 G  
                          1408.00 1.246E+00 ?   8.870E+00 3.09E+02 2.10E+01 GA 
 
EU-154   I   1.8989E+00                                      3.14E+03             
                           123.10 7.459E-01 ?(  2.189E+00 8.80E+01 4.08E+01 G  
                          1274.54 0.000E+00 &   7.180E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 -   1.130E+01 1.00E+03 2.02E+01 G  
                           873.23 4.467E+00 ?(P 1.517E+01 9.99E+01 1.23E+01 G  
                          1004.77-3.685E+00 +   1.271E+01 1.02E+02 1.80E+01 G  
                           996.33 3.363E+00 ?(  1.765E+01 1.50E+02 1.06E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:24 AMPage 12
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191252.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I  -3.1217E-02                                      1.81E+03             
                           105.31-3.122E-02 %(P 1.041E+01 9.96E+03 2.12E+01 G  
                            86.54-1.406E+00 +   8.287E+00 1.77E+02 3.07E+01 G  
 
HF-181   F   7.6462E-01                                      4.24E+01             
                           482.00 5.002E-01  (  1.922E+00 1.13E+02 8.05E+01 G  
                           133.02 7.344E-01 ?(  3.609E+00 1.47E+02 4.33E+01 G  
                           345.83 8.286E-01 ?(P 1.422E+01 5.05E+02 1.51E+01 G  
                           136.30 4.462E+00 *(  2.803E+01 1.88E+02 5.85E+00 G  
 
Ta-182   F  -1.3697E-01                                      1.14E+02             
                          1121.30-1.370E-01 %(  7.890E+00 1.63E+03 3.49E+01 G  
                          1221.41-2.618E+00 + P 7.716E+00 1.23E+02 2.70E+01 G  
                          1189.05-7.887E+00 + P 1.420E+01 6.65E+01 1.62E+01 G  
 
Hg-203   F   2.8612E-02                                      4.66E+01             
                           279.20 2.861E-02 %(P 1.522E+00 1.54E+03 8.15E+01 G  
 
TL-208   N   7.3844E+00                                      6.98E+02             
                           583.02 7.384E+00  (P 7.466E-01 8.74E+00 8.45E+01 G  
                           277.28 1.123E+00 & P 1.718E+01 4.42E+02 6.31E+00 G  
                           860.56 1.489E+00 - P 1.277E+01 3.54E+02 1.24E+01 G  
 
PM-146   C   6.4001E-01                                      2.02E+03             
                           453.88 6.400E-01 ?(  1.564E+00 1.02E+02 6.50E+01 G  
                           747.16-6.811E-01 + P 4.129E+00 2.33E+02 3.40E+01 G  
                           735.72-6.693E-01 +   6.106E+00 3.79E+02 2.25E+01 G  
 
Y-88     F   3.9330E-01                                      1.07E+02             
                          1836.06-8.963E-03 %(P 8.180E-01 7.50E+03 9.92E+01 G  
                           898.04 8.192E-01 ?(P 8.362E-01 4.56E+01 9.37E+01 G  
 
Cd-113m     -1.4590E+03                                      5.33E+03             
                           263.70-1.459E+03  (  1.961E+04 3.91E+02 6.00E-03   K
 
Cd-109   F  -1.1314E+01                                      4.53E+02             
                            88.04-1.131E+01 ?(  6.451E+01 1.71E+02 3.79E+00 G  
 
Cf-251   T   2.2519E+00                                      3.28E+05             
                           176.60 2.252E+00 ?(  8.913E+00 1.18E+02 1.70E+01 G  
                           227.00 6.182E+00 &   1.524E+01 1.00E+02 6.30E+00 GA 
 
Cf-249   T  -1.6507E-01                                      1.28E+05             
                           387.95-7.431E-01 ?(  2.707E+00 1.08E+02 6.60E+01 G  
                           333.44 2.295E+00 ?(  1.255E+01 1.62E+02 1.55E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:24 AMPage 13
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191252.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sn-126      -5.4327E+00                                      3.65E+07             
                            87.57-1.146E+00 +   6.607E+00 1.73E+02 3.75E+01 GA 
                            64.28-5.433E+00  (  2.098E+01 1.16E+02 9.70E+00 G  
                            86.94-4.767E+00 +   2.779E+01 1.75E+02 9.04E+00 GA 
 
PB-210   N   1.1824E+01                                      8.14E+03             
                            46.54 1.182E+01  (P 4.577E+01 1.15E+02 4.25E+00 G  
 
PB-212   N   2.1418E+01                                      6.98E+02             
                           238.63 2.142E+01  (P 1.783E+00 5.23E+00 4.33E+01 G  
                           300.03 3.317E+01 + P 1.924E+01 2.17E+01 3.28E+00 GA 
 
PB-214   N   1.2558E+01                                      5.84E+05             
                           351.93 1.243E+01  (  2.214E+00 1.06E+01 3.76E+01 G  
                           295.09 1.281E+01  (  2.956E+00 1.16E+01 1.93E+01 G  
                           242.00 1.704E+01 +   1.111E+01 2.24E+01 7.43E+00 GA 
 
BI-207   C   2.7155E-01                                      1.18E+04             
                          1063.66-1.312E-01 ?(P 1.933E+00 4.47E+02 7.45E+01 G  
                           569.70 5.786E-01 ?(P 1.784E+00 9.18E+01 9.77E+01 G  
 
BI-212   N   7.6793E+00                                      6.98E+02             
                           727.17 7.679E+00 ?(  2.119E+01 8.21E+01 7.55E+00 G  
                           785.42 9.527E+01     3.053E+01 2.09E+01 1.28E+00 GA 
 
U-235    N  -1.5042E+00                                      2.57E+11             
                           143.79-4.426E+00 *(P 1.732E+01 9.86E+01 1.10E+01 G  
                           205.33-8.701E+00 + P 2.977E+01 1.22E+02 5.01E+00 G  
                           163.38 4.800E+00 &(P 1.828E+01 1.13E+02 5.08E+00 G  
                           185.72-1.470E-01 + P 3.097E+00 6.21E+02 5.40E+01 GA 
 
BI-214   N   9.3021E+00                                      5.84E+05             
                           609.31 9.302E+00  (P 2.149E+00 1.35E+01 4.61E+01 G  
                          1120.29-6.247E-01 - P 1.832E+01 8.24E+02 1.51E+01 G  
                          1764.49 1.357E+01 + P 1.116E+01 3.07E+01 1.54E+01 G  
 
BI-210M  T   5.6959E-01                                      1.10E+09             
                           265.83 5.696E-01 ?(P 2.121E+00 1.10E+02 5.00E+01 G  
                           304.90 0.000E+00 -   8.743E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   1.3546E+01                                      2.10E+03             
                           911.07 1.355E+01  (  4.174E+00 1.73E+01 2.90E+01 G  
                           968.97 2.659E+00 -   1.578E+01 1.73E+02 1.75E+01 G  
                           338.32 3.006E+00 -   1.684E+01 1.66E+02 1.20E+01 G  
                            93.35-7.569E+00 -   4.203E+01 1.67E+02 5.56E+00 XA 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:24 AMPage 14
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191252.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-227   N  -3.8006E+00                                      7.95E+03             
                           256.24-3.801E+00 ?(P 1.620E+01 3.01E+01 7.00E+00 G  
                           235.97 2.485E+00 &   2.125E+01 2.55E+02 1.23E+01 G  
                            50.14 3.488E+00 & P 2.383E+01 2.02E+02 8.00E+00 G  
 
TH-229   N   2.4550E+00                                      2.68E+06             
                           193.51-3.653E+00 ?(  2.172E+01 2.29E+02 4.40E+00 G  
                           210.85 1.144E+01 &(P 4.881E+01 1.27E+02 2.99E+00 G  
 
TH-234   N   1.7264E+01                                      1.63E+12             
                            92.59 1.778E+01  (P 1.448E+01 3.03E+01 5.58E+00 G  
                            63.29 1.650E+01  (P 2.670E+01 4.98E+01 3.81E+00 G  
 
PA-233   C   6.7808E-01                                      7.82E+08             
                           312.01-2.389E-02 %(P 6.928E+00 2.85E+03 3.60E+01 G  
                           300.18 4.754E+00 ?(  3.847E+01 2.41E+02 6.20E+00 G  
 
PA-234   N   1.7283E+00                                      1.63E+12             
                           131.29 1.728E+00 &(P 8.469E+00 1.47E+02 1.80E+01 G  
                           946.02-3.703E+00 +   1.204E+01 1.42E+02 1.34E+01 G  
                           569.47-3.135E+00 +   2.282E+01 2.12E+02 8.20E+00 G  
                           883.24-9.499E-01 +   2.248E+01 6.70E+02 9.60E+00 G  
                           880.53-1.081E+01 +   3.225E+01 8.84E+01 6.00E+00 GA 
 
PA-234M  N   3.9292E+01                                      1.63E+12             
                          1001.00-2.754E+01 ?(P 2.518E+02 1.89E+02 8.37E-01 G  
                           766.41 2.295E+02 ?(  6.329E+02 8.22E+01 2.94E-01 G  
 
AM-241   T   1.7293E+00                                      1.58E+05             
                            59.54 1.729E+00  (P 2.975E+00 5.28E+01 3.59E+01 G  
 
Np-237   F   2.8549E+00                                      2.14E+06             
                            86.49 2.855E+00 &(  1.739E+01 1.83E+02 1.31E+01 G  
 
Ir-192   F   2.6892E-02                                      7.40E+01             
                           316.49-5.063E-01 &(  2.037E+00 1.20E+02 8.70E+01 G  
                           468.06 9.237E-01 ?(  2.905E+00 9.34E+01 5.18E+01 G  
                           308.44 0.000E+00 &   7.781E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F   4.6741E-01                                      1.30E+01             
                           818.50 2.975E-01 ?(  1.487E+00 1.43E+02 1.00E+02 G  
                          1048.07 4.996E-01 ?(  1.111E+00 6.75E+01 8.00E+01 G  
                           340.57 7.749E-01 ?(  4.449E+00 1.70E+02 4.69E+01 G  
 
Np-239   T  -1.8754E+00                                      2.36E+00             
                           103.70 1.057E-07 %   9.210E+00 2.60E+09 2.40E+01 X  
                           106.13-1.875E+00  (  9.881E+00 1.58E+02 2.27E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:24 AMPage 15
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191252.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                            99.50-2.773E+00 +   1.497E+01 1.62E+02 1.50E+01 X  
 
Nd-147      -3.9314E-01                                      1.11E+01             
                           531.00-3.931E-01 %(  9.844E+00 1.01E+03 1.30E+01 G  
                            91.10-1.498E+00 +   8.425E+00 1.69E+02 2.83E+01 G  
 
TL-210   N   5.8494E-01                                      5.84E+05             
                           799.60 5.849E-01 ?(  1.838E+00 9.29E+01 9.90E+01 G  
                           296.00-5.668E-01 -   3.465E+00 1.83E+02 7.90E+01 G  
                          1313.00-2.086E+00 +   9.479E+00 2.02E+02 2.10E+01 GA 
 
Kr-85    I  -1.0837E+02                                      3.92E+03             
                           513.98-1.084E+02 ?(  5.136E+02 1.40E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:24 AMPage 16
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191252.An1             
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54       210.        18.     0.010   115.40   1.182E+01  P
 Sn-126      64.28       583.       -30.    -0.017   115.92  -5.433E+00   
 BA-133      80.99      1078.       -31.    -0.017   149.46  -1.336E+00   
 EU-155      86.54      1470.       -31.    -0.017   177.08  -1.406E+00   
 Sn-126      86.94      1439.       -31.    -0.017   175.17  -4.767E+00   
 Sn-126      87.57      1408.       -31.    -0.017   173.25  -1.146E+00   
 Cd-109      88.04      1378.       -31.    -0.017   171.30  -1.131E+01   
 Nd-147      91.10      1347.       -31.    -0.017   169.02  -1.498E+00   
 Gd-153      97.50      1285.       -31.    -0.017   164.35  -1.390E+00   
 Np-239      99.50      1254.       -31.    -0.017   162.14  -2.773E+00   
 Gd-153     103.20      1225.        -6.    -0.003   850.17  -3.558E-01   
 Np-239     106.13      1274.       -32.    -0.018   158.32  -1.875E+00   
 EU-152     121.78       242.        21.     0.012   107.01   9.842E-01   
 EU-154     123.10       188.        23.     0.013    88.00   7.459E-01   
 PA-234     131.29       544.        23.     0.013   146.61   1.728E+00  P
 HF-181     133.02       567.        23.     0.013   147.06   7.344E-01   
 CE-144     133.54       590.        23.     0.013   149.92   2.873E+00   
 HF-181     136.30       613.        19.     0.010   187.72   4.462E+00   
 CO-57      136.47       853.       -28.    -0.016   147.94  -3.662E+00   
 Tc-99m     140.51       807.       -28.    -0.016   143.53  -4.592E-01   
 U-235      143.79       784.       -34.    -0.019    98.58  -4.426E+00  P
 CE-141     145.44       701.       -28.    -0.015   137.23  -8.199E-01   
 Ba-140     162.66       245.        -5.    -0.003   417.58  -1.326E+00   
 U-235      163.38       150.        16.     0.009   113.46   4.800E+00  P
 Cf-251     176.60       387.        24.     0.013   118.45   2.252E+00   
 U-235      185.72       438.        -5.    -0.003   620.63  -1.470E-01  P
 TH-229     193.51       128.        -9.    -0.005   229.42  -3.653E+00   
 U-235      205.33       295.       -24.    -0.013   122.34  -8.701E+00  P
 TH-229     210.85       270.        19.     0.010   127.18   1.144E+01  P
 Cf-251     227.00       100.        20.     0.011   100.42   6.182E+00   
 EU-152     244.69       694.        16.     0.009   239.00   4.268E+00   
 Cd-113m    263.70       120.        -4.    -0.002   390.51  -1.459E+03   
 BI-210M    265.83        95.        13.     0.007   110.25   5.696E-01  P
 TL-210     296.00       573.       -19.    -0.010   182.58  -5.668E-01   
 PA-231     300.07       554.       -19.    -0.010   179.19  -1.844E+01   
 PA-233     300.18       422.        12.     0.007   240.50   4.754E+00   
 Ir-192     316.49       210.       -17.    -0.010   119.82  -5.063E-01   
 CR-51      320.08       119.        12.     0.007   130.49   3.106E+00   
 Cf-249     333.44       233.        14.     0.008   162.15   2.295E+00   
 Cs-136     340.57       260.        14.     0.008   170.35   7.749E-01   
 EU-152     344.29       308.       -17.    -0.009    58.20  -1.739E+00  P
 HF-181     345.83       268.         5.     0.003   505.21   8.286E-01  P
 BA-133     356.00       284.       -18.    -0.010   131.81  -8.214E-01   
 I-131      364.48        56.         7.     0.004   212.69   2.422E-01   

                                 (Page 18 of 22)

Page 910 of 1394



      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:24 AMPage 17
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191252.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BA-133     383.84       135.       -16.    -0.009   102.93  -5.426E+00   
 Cf-249     387.95       152.       -17.    -0.009   108.42  -7.431E-01   
 SN-113     391.69       182.       -18.    -0.010   131.08  -8.312E-01  P
 SB-125     427.88        44.        -2.    -0.001   653.20  -2.173E-01   
 PM-146     453.88        35.        12.     0.007   101.52   6.400E-01   
 SB-125     463.37       128.        -9.    -0.005   180.88  -2.948E+00   
 Ir-192     468.06        76.        14.     0.008    93.44   9.237E-01   
 BE-7       477.60        66.        11.     0.006   105.55   3.790E+00   
 HF-181     482.00        77.        11.     0.006   113.34   5.002E-01   
 La-140     487.02        97.        -5.    -0.003   262.99  -4.223E-01   
 RU-103     497.05        30.        -3.    -0.002   341.69  -1.332E-01   
 RH-106     511.86       160.       -22.    -0.012    83.40  -4.127E+00   
 Kr-85      513.98       147.       -12.    -0.007   140.13  -1.084E+02   
 Ba-140     537.26        22.         8.     0.005   120.11   1.313E+00  P
 CS-134     563.24        26.         8.     0.004   137.83   3.775E+00  P
 CS-134     569.32        61.       -15.    -0.008    79.51  -3.870E+00   
 PA-234     569.47        87.        -6.    -0.004   211.64  -3.135E+00   
 BI-207     569.70        74.        14.     0.008    91.76   5.786E-01  P
 SB-125     600.50       256.       -14.    -0.008   167.66  -3.245E+00   
 RH-106     621.92       183.        11.     0.006   174.73   4.890E+00   
 I-131      636.97        48.        -9.    -0.005   144.78  -5.799E+00  P
 AG-110M    657.76        60.         6.     0.003   187.08   2.899E-01   
 CS-137     661.66        47.         5.     0.003   200.61   2.695E-01  P
 PM-144     696.54        24.        10.     0.006   106.83   4.892E-01  P
 NB-94      702.63        24.         5.     0.003   199.62   2.606E-01  P
 SB-124     722.79        93.        -6.    -0.004   219.35  -2.898E+00   
 ZR-95      724.20        78.         8.     0.004   160.08   8.976E-01   
 PM-146     735.72        28.        -3.    -0.002   378.59  -6.693E-01   
 PM-146     747.16        29.        -5.    -0.003   232.87  -6.811E-01  P
 ZR-95      756.73        38.        -6.    -0.003   190.61  -5.266E-01  P
 AG-110M    763.94        56.       -12.    -0.007    88.90  -2.906E+00   
 PA-234M    766.41        50.        13.     0.007    82.17   2.295E+02   
 EU-152     778.92        28.        -7.    -0.004   164.75  -2.848E+00   
 CS-134     795.87        62.       -14.    -0.008    84.77  -8.671E-01   
 TL-210     799.60        45.        11.     0.006    92.86   5.849E-01   
 CS-134     801.95        65.       -10.    -0.005   121.11  -6.057E+00   
 CO-58      810.78        10.        12.     0.007    46.49   6.641E-01   
 La-140     815.77        23.         5.     0.003   150.26   1.108E+00  P
 Cs-136     818.50        27.         5.     0.003   143.14   2.975E-01   
 Co-56      846.77        24.        -5.    -0.003   155.13  -2.598E-01  P
 NB-94      871.10        43.       -15.    -0.008    68.63  -8.478E-01   
 EU-154     873.23        40.         9.     0.005    99.88   4.467E+00  P
 PA-234     880.53        43.       -11.    -0.006    88.41  -1.081E+01   
 PA-234     883.24        54.        -2.    -0.001   670.36  -9.499E-01   
 AG-110M    884.68        50.         2.     0.001   555.72   1.458E-01  P
 Sc-46      889.28        42.         7.     0.004   135.87   4.149E-01  P
 Y-88       898.04         5.        13.     0.007    45.63   8.192E-01  P
 AG-110M    937.49        26.        -7.    -0.004    90.08  -1.199E+00  P
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:24 AMPage 18
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191252.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234     946.02        25.        -8.    -0.004   141.88  -3.703E+00   
 EU-152     964.11        72.        10.     0.006   124.10   4.316E+00   
 EU-154     996.33        32.         6.     0.003   150.48   3.363E+00   
 PA-234M   1001.00        41.        -4.    -0.002   189.38  -2.754E+01  P
 EU-154    1004.77        48.       -10.    -0.006   101.51  -3.685E+00   
 Co-56     1037.84        35.       -16.    -0.009    42.98  -7.448E+00  P
 Cs-136    1048.07         5.         6.     0.003    67.54   4.996E-01   
 BI-207    1063.66        15.        -1.    -0.001   447.03  -1.312E-01  P
 Ga-68     1077.40        10.         7.     0.004   106.27   1.730E+01   
 FE-59     1099.25        15.        -3.    -0.002   289.64  -3.743E-01   
 EU-152    1112.07        46.        12.     0.007    84.98   6.262E+00   
 Sc-46     1120.55        67.       -10.    -0.005   121.82  -7.048E-01   
 CO-60     1173.24        23.        -3.    -0.002   330.37  -2.531E-01  P
 Ta-182    1189.05        36.       -17.    -0.009    66.47  -7.887E+00  P
 Ta-182    1221.41        27.        -9.    -0.005   123.49  -2.618E+00  P
 Co-56     1238.28        16.        11.     0.006    88.92   1.286E+00   
 NA-22     1274.53        27.       -12.    -0.006    69.11  -9.346E-01   
 FE-59     1291.60        22.       -12.    -0.007    95.91  -2.221E+00  P
 TL-210    1313.00        21.        -5.    -0.003   201.56  -2.086E+00   
 CO-60     1332.50        14.        -2.    -0.001   456.91  -1.408E-01  P
 AG-110M   1384.30        11.        -5.    -0.003   165.68  -1.652E+00   
 EU-152    1408.00        16.         3.     0.002   308.52   1.246E+00   
 La-140    1596.21         6.         2.     0.001   251.64   2.350E-01  P
 Co-56     1771.35        30.        -1.    -0.001   672.19  -8.040E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    3.7904E+00    3.7904E+00    1.056E+02%                1.36E+01
 NA-22  #A   -9.3456E-01   -9.3457E-01    6.911E+01%                2.14E+00
 K-40         2.2944E+02    2.2944E+02    6.145E+00%                9.47E+00
 Sc-46  #A    4.1488E-01    4.1488E-01    1.359E+02%                1.94E+00
 CR-51  #A    3.1056E+00    3.1057E+00    1.305E+02%                1.37E+01
 MN-54  #     1.0048E+00    1.0048E+00    2.357E+01%                4.11E-01
 FE-59  #A   -3.7430E-01   -3.7431E-01    2.896E+02%                2.59E+00
 Co-56  #A    3.5528E-01    3.5529E-01    8.892E+01%                1.43E+00
 CO-57  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.23E+00
 CO-58  #A    6.6411E-01    6.6412E-01    4.649E+01%                9.48E-01
 CO-60  #A   -1.4077E-01   -1.4077E-01    4.569E+02%                1.66E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.39E+00
 NB-94  #A    2.6064E-01    2.6064E-01    1.996E+02%                1.25E+00
 ZR-95  #A    1.1104E-01    1.1104E-01    1.245E+02%                2.95E+00
 NB-95  #A   -3.1328E-02   -3.1328E-02    1.777E+03%                2.15E+00
 RU-103 #A   -1.3317E-01   -1.3317E-01    3.417E+02%                1.13E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:24 AMPage 19
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191252.An1             
                                                                                 
 RH-106 #A    4.8901E+00    4.8901E+00    1.747E+02%                2.89E+01
 AG-108M#A    4.7930E-02    4.7930E-02    1.061E+03%                1.25E+00
 AG-110M#A    2.2729E-01    2.2729E-01    1.871E+02%                2.86E+00
 SN-113 #A   -8.3121E-01   -8.3122E-01    1.311E+02%                3.07E+00
 SB-124 #A    0.0000E+00    0.0000E+00    7.071E+02%                3.26E+00
 SB-125 #A   -2.1728E-01   -2.1728E-01    6.532E+02%                3.65E+00
 I-131  #A    2.4222E-01    2.4223E-01    2.127E+02%                1.30E+00
 Gd-153 #A   -1.3903E+00   -1.3903E+00    1.644E+02%                7.61E+00
 Ga-68  #A    1.7130E+01    1.7300E+01    1.063E+02%                4.31E+01
 Tc-99m #A   -4.5838E-01   -4.5924E-01    1.435E+02%                2.20E+00
 BA-133 #A   -8.2143E-01   -8.2144E-01    1.318E+02%                3.63E+00
 CS-134 #A   -4.5419E-01   -4.5419E-01    8.091E+01%                2.47E+00
 CS-137 #A    2.6945E-01    2.6945E-01    2.006E+02%                1.88E+00
 CE-139 #A    2.6348E-01    2.6348E-01    1.484E+02%                1.32E+00
 Ba-140 #A    1.3131E+00    1.3131E+00    1.201E+02%                3.88E+00
 La-140 #A    4.0624E-01    4.0625E-01    1.465E+02%                1.41E+00
 CE-141 #A   -8.1988E-01   -8.1989E-01    1.372E+02%                3.75E+00
 CE-144 #A    2.8726E+00    2.8726E+00    1.499E+02%                1.44E+01
 PM-144 #A    4.8917E-01    4.8917E-01    1.068E+02%                1.23E+00
 EU-152 #A    3.2441E+00    3.2441E+00    7.550E+01%                3.52E+00
 EU-154 #A    1.8989E+00    1.8989E+00    6.697E+01%                2.19E+00
 EU-155 #A   -3.1217E-02   -3.1217E-02    9.955E+03%                1.04E+01
 HF-181 #A    7.6461E-01    7.6462E-01    1.133E+02%                1.92E+00
 Ta-182 #A   -1.3697E-01   -1.3697E-01    1.629E+03%                7.89E+00
 Hg-203 #A    2.8612E-02    2.8612E-02    1.538E+03%                1.52E+00
 TL-208       7.3844E+00    7.3844E+00    8.745E+00%                7.47E-01
 PM-146 #A    6.4001E-01    6.4001E-01    1.015E+02%                1.56E+00
 Y-88   #A    3.9330E-01    3.9330E-01    4.563E+01%                8.18E-01
 Cd-113m#A   -1.4590E+03   -1.4590E+03    3.905E+02%                1.96E+04
 Cd-109 #A   -1.1314E+01   -1.1314E+01    1.713E+02%                6.45E+01
 Cf-251 #A    2.2519E+00    2.2519E+00    1.184E+02%                8.91E+00
 Cf-249 #A   -1.6507E-01   -1.6507E-01    9.753E+01%                2.71E+00
 Sn-126 #A   -5.4327E+00   -5.4327E+00    1.159E+02%                2.10E+01
 PB-210 #A    1.1824E+01    1.1824E+01    1.154E+02%                4.58E+01
 PB-212       2.1418E+01    2.1418E+01    5.234E+00%                1.78E+00
 PB-214       1.2558E+01    1.2558E+01    7.883E+00%                2.21E+00
 BI-207 #A    2.7155E-01    2.7155E-01    9.176E+01%                1.93E+00
 BI-212 #A    7.6793E+00    7.6793E+00    8.208E+01%                2.12E+01
 U-235  #A   -1.5042E+00   -1.5042E+00    7.515E+01%                1.73E+01
 BI-214       9.3021E+00    9.3021E+00    1.353E+01%                2.15E+00
 BI-210M#A    5.6959E-01    5.6959E-01    1.102E+02%                2.12E+00
 AC-228 #     1.3546E+01    1.3546E+01    1.733E+01%                4.17E+00
 TH-227  A   -3.8006E+00   -3.8006E+00    3.007E+01%                1.62E+01
 TH-229 #A    2.4550E+00    2.4550E+00    1.272E+02%                2.17E+01
 TH-234       1.7264E+01    1.7264E+01    2.916E+01%                1.45E+01
 PA-231 #A    0.0000E+00    0.0000E+00    1.000E+03%                8.45E+01
 PA-233 #A    6.7808E-01    6.7808E-01    2.405E+02%                6.93E+00
 PA-234 #A    1.7283E+00    1.7283E+00    1.466E+02%                8.47E+00
 PA-234M#A    3.9292E+01    3.9292E+01    8.217E+01%                2.52E+02
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:08:24 AMPage 20
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191252.An1             
                                                                                 
 AM-241  A    1.7293E+00    1.7293E+00    5.280E+01%                2.98E+00
 Np-237  A    2.8549E+00    2.8549E+00    1.828E+02%                1.74E+01
 Ir-192 #A    2.6892E-02    2.6892E-02    7.597E+01%                2.04E+00
 Cs-136 #A    4.6740E-01    4.6741E-01    6.754E+01%                1.49E+00
 Np-239 #A   -1.8751E+00   -1.8754E+00    1.583E+02%                9.88E+00
 Nd-147 #A   -3.9313E-01   -3.9314E-01    1.011E+03%                9.84E+00
 TL-210 #A    5.8494E-01    5.8494E-01    9.286E+01%                1.84E+00
 Kr-85  #A   -1.0837E+02   -1.0837E+02    1.401E+02%                5.14E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.5 to  2000.0 keV)     2.991E+02  Bq/Sample     
 Total Decayed Activity (   37.5 to  2000.0 keV) 2.9909265E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20191384 
-----------------------------------------------------------------------------                      
   Sample Description: 430296_Gamma_160-34284-A-8-B 
             Detector: Detector # 9       
             Batch ID: 430296                 
    Work Order Number: Gamma   
           Lot Number: 160-34284-A-8-B
-----------------------------------------------------------------------------
        Decay to Time: 6/21/2019 02:39        Live Time: 1800   sec
     Acquisition Time: 6/21/2019 02:39:33     Real Time: 1803   sec
        Analysis Time: 6/21/2019 03:09        Dead Time: 0.14   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 9_2019-06-08_1439.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       3.684E+00          100.8     3.712E+00    3.717E+00    1.247E+01
NA-22      1.022E-01          300.0     3.065E-01    3.065E-01    1.120E+00
K-40       2.110E+02            5.1     1.083E+01    1.530E+01    8.421E+00
Sc-46     -4.614E-01          114.9     5.301E-01    5.306E-01    1.795E+00
CR-51      2.993E+00          120.8     3.616E+00    3.619E+00    1.215E+01
MN-54      3.297E-01          148.3     4.889E-01    4.892E-01    1.109E+00
FE-59     -7.496E-01          152.4     1.142E+00    1.143E+00    2.504E+00
Co-56      7.640E-01           70.8     5.412E-01    5.426E-01    1.122E+00
CO-57      0.000E+00         1.#INF     2.084E-01    2.084E-01    1.058E+00
CO-58      5.115E-01           80.9     4.140E-01    4.148E-01    1.386E+00
CO-60      4.233E-01          125.9     5.331E-01    5.335E-01    1.160E+00
ZN-65     -1.466E+00          109.6     1.607E+00    1.609E+00    5.404E+00
NB-94      7.684E-02           67.3     5.172E-02    5.187E-02    1.858E+00
ZR-95     -7.521E-01          104.9     7.889E-01    7.898E-01    2.326E+00
NB-95      4.580E-01           93.9     4.300E-01    4.306E-01    1.448E+00
RU-103    -2.532E-01          164.2     4.158E-01    4.160E-01    1.103E+00
RH-106     9.838E-02         3766.9     3.706E+00    3.706E+00    1.300E+01
AG-108M   -4.980E-02          825.9     4.113E-01    4.113E-01    1.003E+00
AG-110M    6.543E-01           25.0     1.636E-01    1.670E-01    2.297E+00
SN-113     5.579E-01          110.8     6.183E-01    6.190E-01    2.076E+00
SB-124    -1.338E-01          100.2     1.340E-01    1.342E-01    3.272E+00
SB-125     3.734E+00           21.7     8.121E-01    8.342E-01    3.221E+00
I-131      1.262E+00           47.0     5.927E-01    5.963E-01    8.192E-01
Gd-153    -1.247E+00          175.0     2.182E+00    2.183E+00    7.253E+00
Ga-68     -3.161E+00          646.8     2.045E+01    2.045E+01    4.595E+01
Tc-99m    -3.953E-01          141.1     5.578E-01    5.583E-01    1.858E+00
BA-133    -5.813E-01          185.7     1.080E+00    1.080E+00    3.615E+00
CS-134     1.008E+00           81.3     8.200E-01    8.217E-01    1.759E+00
CS-137    -2.710E-01          180.6     4.894E-01    4.896E-01    1.677E+00
CE-139    -2.545E-01          158.4     4.031E-01    4.039E-01    1.353E+00
Ba-140     4.652E-01           91.8     4.273E-01    4.280E-01    3.932E+00
La-140     5.280E-01          131.5     6.942E-01    6.947E-01    9.177E-01
CE-141     0.000E+00         1.#INF     3.709E-01    3.709E-01    2.580E+00
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CE-144    -2.561E-01         1710.6     4.381E+00    4.381E+00    1.469E+01
PM-144    -6.841E-01           71.6     4.901E-01    4.913E-01    1.626E+00
EU-152     1.255E+00          100.7     1.264E+00    1.265E+00    3.076E+00
EU-154     3.446E+00           22.4     7.736E-01    7.944E-01    2.010E+00
EU-155     3.414E+00           32.8     1.120E+00    1.135E+00    2.729E+00
HF-181    -5.482E-01          101.5     5.563E-01    5.570E-01    1.865E+00
Ta-182     1.747E+00          114.0     1.991E+00    1.993E+00    6.724E+00
Hg-203    -4.859E-01           86.3     4.193E-01    4.203E-01    1.398E+00
TL-208     6.659E+00            9.0     6.026E-01    6.946E-01    9.414E-01
PM-146     6.969E-01          100.6     7.010E-01    7.019E-01    1.303E+00
Y-88       2.782E-01           91.8     2.554E-01    2.560E-01    1.001E+00
Cd-113m   -3.317E+03          159.5     5.291E+03    5.295E+03    1.788E+04
Cd-109     0.000E+00         1.#INF     1.725E+01    1.725E+01    5.737E+01
Cf-251    -2.874E-01          641.5     1.844E+00    1.844E+00    4.773E+00
Cf-249     2.907E-01          158.6     4.610E-01    4.612E-01    2.249E+00
Sn-126     4.240E+00          118.3     5.015E+00    5.020E+00    1.671E+01
PB-210     2.452E+01           39.6     9.722E+00    9.828E+00    2.450E+01
PB-212     1.952E+01            4.8     9.325E-01    1.570E+00    1.554E+00
PB-214     2.181E+01            5.3     1.164E+00    1.624E+00    2.195E+00
BI-207     1.159E-01          161.2     1.869E-01    1.870E-01    1.589E+00
BI-212     7.686E+00           79.1     6.079E+00    6.093E+00    2.028E+01
U-235      8.828E-01           91.8     8.102E-01    8.115E-01    1.107E+01
BI-214     1.748E+01            7.7     1.350E+00    1.627E+00    2.063E+00
BI-210M    6.833E-01           85.4     5.837E-01    5.851E-01    1.947E+00
AC-228     1.870E+01            8.6     1.614E+00    1.875E+00    1.908E+00
TH-227     1.096E+00          167.6     1.836E+00    1.837E+00    1.199E+01
TH-229     3.080E+00           99.9     3.078E+00    3.088E+00    2.002E+01
TH-234     2.270E+01           19.0     4.312E+00    4.493E+00    1.500E+01
PA-231     0.000E+00         1.#INF     5.889E+00    5.889E+00    7.936E+01
PA-233    -6.236E-03        15053.1     9.387E-01    9.387E-01    6.484E+00
PA-234    -1.932E+00           69.8     1.349E+00    1.353E+00    8.737E+00
PA-234M    4.217E+01           80.3     3.385E+01    3.392E+01    1.985E+02
AM-241     1.155E+00          124.7     1.440E+00    1.442E+00    4.804E+00
Np-237     0.000E+00         1.#INF     5.275E+00    5.275E+00    1.754E+01
Ir-192    -5.014E-01           82.1     4.117E-01    4.127E-01    1.370E+00
Cs-136     3.607E-01          120.8     4.358E-01    4.363E-01    1.484E+00
Np-239    -1.669E+00          165.3     2.759E+00    2.761E+00    9.171E+00
Nd-147    -1.404E+00          213.6     3.000E+00    3.001E+00    7.285E+00
TL-210     0.000E+00         1.#INF     7.160E-02    7.161E-02    1.671E+00
Kr-85      0.000E+00         1.#INF     4.016E+01    4.016E+01    3.994E+02
-----------------------------------------------------------------------------
Total      4.327E+02

      Analyst: conrad.reuscher
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:43 AMPage  1
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191384.An1             
                                                                                 
 Sample description                                             
      430296_Gamma_160-34284-A-8-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20191384.An1

 Acquisition information
        Start time:                 6/21/2019 2:39:33 AM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.14 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:43 AMPage  2
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191384.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/21/2019 2:39:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2019-06-08_1439.PBC
                                                 6/8/2019 2:39:18 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   27 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1261

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.41       48.  39.65   1.16  2.577E-02    46.54   4.250  2.452E+01 PB210 
    59.54       27. 124.72   1.01  3.659E-02    59.54  35.900    PBC<MDA AM241 
    63.71      102.  27.76   0.75  3.949E-02    63.29   3.810  3.793E+01 TH234 
                                                64.28   9.700  1.465E+01 Sn126 
    74.72      273.  10.33   1.03  4.571E-02
    77.18      414.   7.05   1.03  4.681E-02
    87.26      170.  12.05   1.04  5.032E-02    86.49  13.100  1.443E+01 Np237 
                                                86.54  30.700  6.157E+00 EU155 
                                                86.94   9.040  2.086E+01 Sn126 
                                                87.57  37.500  5.012E+00 Sn126 
                                                88.04   3.790  4.947E+01 Cd109 
    89.85       83.  25.81   1.04  5.097E-02
    92.60       83.  29.43   1.04  5.156E-02    92.59   5.584  1.608E+01 TH234 
   105.45       69.  32.79   0.39  5.318E-02   105.31  21.200  3.414E+00 EU155 
   121.78       19. 131.79   1.07  5.305E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  2.325E-01 CO57  
   123.10        6. 383.70   1.07  5.296E-02   123.10  40.790    PBC<MDA EU154 
   162.66       29.  91.85   1.11  4.690E-02   162.66   6.220    PBC<MDA Ba140 
   186.26      118.  21.83   0.83  4.394E-02   185.72  54.000  2.765E+00 U235  
   205.33       28. 100.68   1.15  4.123E-02   205.33   5.010    PBC<MDA U235  
   210.85       28.  99.93   1.15  4.052E-02   210.85   2.990    PBC<MDA TH229 
   235.97       23. 197.97   1.18  3.760E-02   235.97  12.300    PBC<MDA TH227 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:43 AMPage  3
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191384.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   238.50      529.   5.92   1.22  3.733E-02   238.63  43.300  1.818E+01 PB212 
   241.92      112.  15.71   1.18  3.697E-02   242.00   7.430  2.266E+01 PB214 
   265.83       21.  85.43   1.20  3.470E-02   265.83  50.000    PBC<MDA BI210M
   277.26       41.  40.76   1.09  3.372E-02   277.28   6.310  1.069E+01 TL208 
   284.30       19. 103.54   1.22  3.315E-02   284.30   6.140    PBC<MDA I131  
   295.10      244.  10.40   1.09  3.232E-02   295.09  19.300  2.171E+01 PB214 
                                               296.00  79.000  5.314E+00 TL210 
   320.25       16. 120.81   1.25  3.056E-02   320.08   9.940    PBC<MDA CR51  
   328.76       20. 155.87   1.26  2.999E-02   328.76  20.300    PBC<MDA La140 
   333.44       20. 158.58   1.27  2.970E-02   333.44  15.510    PBC<MDA Cf249 
   338.32      152.  13.90   1.38  2.940E-02   338.32  12.010  2.392E+01 AC228 
   344.29        6. 243.58   1.28  2.905E-02   344.29  26.500    PBC<MDA EU152 
   351.77      417.   6.47   1.33  2.861E-02   351.93  37.600  2.156E+01 PB214 
   364.48       30.  46.98   1.29  2.791E-02   364.48  81.700    PBC<MDA I131  
   391.69       17. 110.83   1.32  2.653E-02   391.69  64.000    PBC<MDA SN113 
   453.88        9. 172.73   1.37  2.388E-02   453.88  65.000    PBC<MDA PM146 
   463.37       70.  21.75   1.38  2.352E-02   463.37  10.470  1.574E+01 SB125 
   477.60       16. 100.76   1.39  2.301E-02   477.60  10.520    PBC<MDA BE7   
   511.86       60.  30.09   2.67  2.188E-02   511.86  20.000  7.616E+00 RH106 
   563.24       16.  93.32   1.47  2.040E-02   563.24   8.350    PBC<MDA CS134 
   569.32        4. 269.26   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.339E+00 PA234 
                                               569.70  97.740    PBC<MDA BI207 
   569.70        7. 161.22   1.47  2.023E-02   569.32  15.380  1.202E+00 CS134 
                                               569.47   8.200  2.254E+00 PA234 
                                               569.70  97.740    PBC<MDA BI207 
   583.21      201.   9.05   1.40  1.988E-02   583.02  84.500  6.659E+00 TL208 
   609.18      278.   7.72   1.39  1.925E-02   609.31  46.090  1.741E+01 BI214 
                                               610.30   5.750  1.397E+02 RU103 
   636.97        9. 116.77   1.53  1.862E-02   636.97   7.170    PBC<MDA I131  
   657.76       15.  74.54   1.54  1.818E-02   657.76  94.640    PBC<MDA AG110M
   722.79       13. 111.84   1.60  1.693E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  4.756E-01 AG108M
                                               723.36  20.220  2.138E+00 EU154 
   727.17       18.  79.10   1.60  1.686E-02   727.17   7.550    PBC<MDA BI212 
   735.72       12. 103.15   1.61  1.671E-02   735.72  22.500    PBC<MDA PM146 
   763.94        2. 628.49   1.63  1.624E-02   763.94  22.280    PBC<MDA AG110M
   765.79       13.  93.87   1.63  1.621E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.556E+02 PA234M
   766.41       14.  80.26   1.63  1.620E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.622E+02 PA234M
   795.87       16.  81.33   1.66  1.574E-02   795.87  85.530    PBC<MDA CS134 
   810.78       14.  80.93   1.67  1.551E-02   810.78  99.460    PBC<MDA CO58  
   815.77        4. 323.11   1.67  1.544E-02   815.77  23.280    PBC<MDA La140 
   818.50       10. 120.83   1.67  1.540E-02   818.50 100.000    PBC<MDA Cs136 
   834.85        9. 148.31   1.69  1.517E-02   834.85  99.980    PBC<MDA MN54  
   846.77       12. 112.17   1.70  1.501E-02   846.77  99.935    PBC<MDA Co56  
   860.48       14.  88.92   1.71  1.482E-02   860.56  12.420    PBC<MDA TL208 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:43 AMPage  4
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191384.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   871.10       10.  67.30   1.71  1.468E-02   871.10  99.890    PBC<MDA NB94  
   880.53        2. 527.80   1.72  1.456E-02   880.53   6.000    PBC<MDA PA234 
   898.04       13.  91.84   1.74  1.434E-02   898.04  93.700    PBC<MDA Y88   
   911.07      133.   9.95   1.14  1.418E-02   911.07  29.000  1.797E+01 AC228 
   946.02        4. 305.16   1.77  1.377E-02   946.02  13.400    PBC<MDA PA234 
   964.11       14. 120.39   1.79  1.357E-02   964.11  14.605    PBC<MDA EU152 
   969.28       85.  14.12   1.23  1.352E-02   968.97  17.460  1.991E+01 AC228 
   996.33       41.  22.45   1.81  1.323E-02   996.33  10.600  1.611E+01 EU154 
  1120.08       93.  12.26   1.68  1.206E-02  1120.29  15.100  2.849E+01 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1121.48       13. 113.97   1.90  1.205E-02  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  1.747E+00 Ta182 
  1238.28       17.  86.55   1.98  1.114E-02  1238.28  66.070    PBC<MDA Co56  
  1274.53        2. 300.00   2.01  1.088E-02  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  2.901E-01 EU154 
  1313.00        7.  87.39   2.03  1.063E-02  1313.00  21.000    PBC<MDA TL210 
  1332.50        8. 125.93   2.05  1.050E-02  1332.50  99.980    PBC<MDA CO60  
  1384.30       16.  25.00   2.08  1.018E-02  1384.30  24.290  3.594E+00 AG110M
  1408.00        8. 104.55   2.10  1.004E-02  1408.00  21.005    PBC<MDA EU152 
  1460.89      395.   5.13   1.78  9.749E-03  1460.83  10.670  2.110E+02 K40   
  1596.21        4. 163.82   2.22  9.069E-03  1596.21  95.400    PBC<MDA La140 
  1690.98        1. 444.59   2.27  8.649E-03  1690.98  47.790    PBC<MDA SB124 
  1764.58       41.  23.14   2.31  8.350E-03  1764.49  15.400  1.770E+01 BI214 
  1771.35        8. 134.90   2.32  8.323E-03  1771.35  15.480    PBC<MDA Co56  
  1836.06        1. 945.38   2.35  8.079E-03  1836.06  99.200    PBC<MDA Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.47    74.75       261.       273. 5.970E+03   10.33   1.025  -       D
   308.34    77.22       218.       414. 8.843E+03    7.05   1.027  -       D
   359.26    89.91       182.       106. 2.070E+03   20.54   1.040  -      sD
   744.54   186.26       127.       118. 2.693E+03   21.83   0.834  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:43 AMPage  5
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191384.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.26    46.41        96.        48.     0.027    39.65   1.161 
 TH-227    200.20    50.14       369.       -15.    -0.008   182.94   1.001s
 AM-241    237.77    59.54       566.        27.     0.015   124.72   1.010s
 TH-234    252.77    63.29       175.        87.     0.048    24.02   1.014D
 Sn-126    256.74    64.28       594.        30.     0.016   118.26   1.015s
 BA-133    323.56    80.99      1586.       -38.    -0.021    89.18   1.031s
 Np-237    345.55    86.49      1926.         0.     0.000   205.27   1.036A
 Sn-126    347.35    86.94       141.        35.     0.019   118.30   1.037A
 Sn-126    349.87    87.57      1661.       112.     0.062    21.02   1.037D
 Cd-109    351.75    88.04      1750.         0.     0.000   195.52   1.038A
 Nd-147    363.99    91.10      2027.       -35.    -0.019   182.34   1.041D
 TH-234    369.94    92.59       259.        83.     0.046    29.43   1.042D
 AC-228    372.98    93.35      1925.       -36.    -0.020    65.24   1.043s
 Gd-153    389.58    97.50      1889.       -35.    -0.020   175.03   1.047s
 Np-239    397.58    99.50      1853.       -35.    -0.020   173.09   1.049s
 Gd-153    412.37   103.20      1818.       -35.    -0.020   170.90   1.052 
 Np-239    414.37   103.70      1782.       -35.    -0.020   169.17   1.053s
 EU-155    421.36   105.45       128.        69.     0.038    32.79   0.388s
 Np-239    424.09   106.13      1782.       -36.    -0.020   165.32   1.055s
 EU-152    486.67   121.78       304.        19.     0.011   131.79   1.070s
 CO-57     487.80   122.06       323.         0.     0.000  1000.00   1.070s
 EU-154    491.95   123.10       262.         6.     0.003   383.70   1.071s
 PA-234    524.72   131.29       967.       -33.    -0.018    69.84   1.079s
 HF-181    531.64   133.02       997.       -31.    -0.017   144.26   1.081s
 Tc-99m    561.57   140.51       966.       -31.    -0.017   141.11   1.088s
 U-235     574.67   143.79       530.       -21.    -0.012   153.48   1.091s
 CE-141    581.29   145.44       552.         0.     0.000  1000.00   1.092 
 Ba-140    650.15   162.66       330.        29.     0.016    91.85   1.108s
 CE-139    662.92   165.85       368.       -17.    -0.010   158.42   1.111s
 Cf-251    705.90   176.60       187.        -4.    -0.002   641.53   1.122s
 U-235     742.37   185.72       360.       -28.    -0.015    98.47   1.130s
 TH-229    773.52   193.51       196.       -12.    -0.007   230.24   1.137s
 U-235     820.80   205.33       200.        28.     0.016   100.68   1.148s
 TH-229    842.87   210.85       196.        28.     0.016    99.93   1.153s
 Cf-251    907.45   227.00       180.         0.     0.000  1000.00   1.168s
 TH-227    943.33   235.97      1005.        23.     0.013   197.97   1.176s
 PB-212    953.97   238.63        83.       568.     0.315     4.78   1.179D
 PB-214    967.43   242.00        99.       112.     0.062    15.71   1.182D
 EU-152    978.21   244.69      1041.        -7.    -0.004   627.64   1.185 
 TH-227   1024.39   256.24       120.        -8.    -0.004   270.42   1.195s
 Cd-113m  1054.23   263.70       192.       -12.    -0.007   159.50   1.202s
 BI-210M  1062.75   265.83       156.        21.     0.012    85.43   1.204s
 TL-208   1108.45   277.26        57.        41.     0.023    40.76   1.093 
 Hg-203   1116.22   279.20       201.       -24.    -0.013    86.30   1.216s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:43 AMPage  6
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191384.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 I-131    1136.61   284.30        96.        19.     0.011   103.54   1.221s
 PB-214   1179.77   295.09        64.       228.     0.127     8.29   1.231D
 TL-210   1183.41   296.00       826.       -22.    -0.012   187.48   1.231s
 PB-212   1199.52   300.03       771.       -17.    -0.010   228.84   1.235 
 PA-231   1199.68   300.07       754.         0.     0.000  1000.00   1.235 
 PA-233   1200.12   300.18       754.         0.     0.000  1000.00   1.235 
 PA-231   1210.00   302.65       754.         0.     0.000  1000.00   1.237s
 BA-133   1210.81   302.85       754.         0.     0.000  1000.00   1.238s
 Ba-140   1218.80   304.85       754.         0.     0.000  1000.00   1.240s
 BI-210M  1218.99   304.90       754.         0.     0.000  1000.00   1.240s
 Ir-192   1233.16   308.44       754.         0.     0.000  1000.00   1.243 
 Ir-192   1265.35   316.49       185.       -24.    -0.013    82.11   1.250 
 CR-51    1279.73   320.08       187.        16.     0.009   120.81   1.253s
 La-140   1314.43   328.76       457.        20.     0.011   155.87   1.261s
 Cf-249   1333.15   333.44       477.        20.     0.011   158.58   1.265s
 AC-228   1352.68   338.32        64.       152.     0.084    13.90   1.382 
 EU-152   1376.53   344.29        90.         6.     0.003   243.58   1.275s
 HF-181   1382.70   345.83       112.       -10.    -0.006   148.35   1.276 
 PB-214   1406.72   351.84        73.       437.     0.243     6.72   1.346 
 BA-133   1423.37   356.00       576.       -18.    -0.010   185.70   1.285s
 I-131    1457.31   364.48        44.        30.     0.017    46.98   1.293s
 BA-133   1534.73   383.84       197.       -20.    -0.011    99.85   1.310s
 Cf-249   1551.17   387.95       217.        -6.    -0.003   333.32   1.314s
 SN-113   1566.12   391.69       170.        17.     0.009   110.83   1.317s
 SB-125   1710.86   427.88        74.        -7.    -0.004   277.17   1.349s
 AG-108M  1735.10   433.94        65.        -2.    -0.001   825.88   1.354s
 PM-146   1814.87   453.88        52.         9.     0.005   172.73   1.372s
 SB-125   1852.82   463.37        80.        70.     0.039    21.75   1.380s
 Ir-192   1871.59   468.06       152.       -10.    -0.005   186.68   1.384s
 BE-7     1909.73   477.60       123.        16.     0.009   100.76   1.392s
 HF-181   1927.34   482.00       161.       -18.    -0.010   101.47   1.396s
 La-140   1947.43   487.02       160.       -18.    -0.010    99.89   1.400s
 RU-103   1987.56   497.05        65.        -9.    -0.005   164.20   1.409s
 RH-106   2046.81   511.86       133.        60.     0.033    30.09   2.672 
 Kr-85    2055.27   513.98       193.         0.     0.000  1000.00   1.424s
 Nd-147   2123.35   531.00        52.        -7.    -0.004   213.65   1.438s
 Ba-140   2148.39   537.26        52.        -7.    -0.004   204.64   1.444s
 CS-134   2252.30   563.24        47.        16.     0.009    93.32   1.466s
 CS-134   2276.64   569.32        56.         4.     0.002   269.26   1.471s
 PA-234   2277.24   569.47        60.         0.     0.000  1000.00   1.471s
 BI-207   2278.16   569.70        55.         7.     0.004   161.22   1.471s
 TL-208   2332.22   583.21        31.       201.     0.112     9.05   1.400 
 SB-125   2401.36   600.50       573.       -20.    -0.011   169.41   1.497s
 SB-124   2410.29   602.73       553.       -20.    -0.011   166.25   1.499s
 CS-134   2418.21   604.71       511.       -20.    -0.011   165.36   1.500s
 BI-214   2436.08   609.18        42.       278.     0.154     7.72   1.387 
 RU-103   2440.56   610.30       492.       -20.    -0.011   161.72   1.505s
 PM-144   2471.62   618.06        77.        -5.    -0.003   255.19   1.512s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:43 AMPage  7
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191384.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125   2542.94   635.89        68.        -3.    -0.002   392.99   1.526s
 I-131    2547.28   636.97        57.         9.     0.005   116.77   1.527s
 AG-110M  2630.43   657.76        55.        15.     0.008    74.54   1.544s
 CS-137   2646.03   661.66        89.        -8.    -0.004   180.61   1.548s
 PM-144   2785.58   696.54       105.       -21.    -0.012    71.63   1.576s
 NB-94    2809.93   702.63       134.        -7.    -0.004   223.04   1.581s
 SB-124   2890.57   722.79       102.        13.     0.007   111.84   1.598s
 AG-108M  2891.17   722.94       115.         0.     0.000  1000.00   1.598s
 EU-154   2892.86   723.36       115.         0.     0.000  1000.00   1.598s
 ZR-95    2896.22   724.20       115.         0.     0.000  1000.00   1.599s
 BI-212   2908.11   727.17        88.        18.     0.010    79.10   1.601s
 PM-146   2942.31   735.72        33.        12.     0.007   103.15   1.608 
 PM-146   2988.08   747.16        56.       -17.    -0.009    96.48   1.617s
 ZR-95    3026.36   756.73        55.       -12.    -0.007   104.88   1.625s
 AG-110M  3055.23   763.94        78.         2.     0.001   628.49   1.631s
 NB-95    3062.61   765.79        72.        13.     0.007    93.87   1.632s
 PA-234M  3065.10   766.41        55.        14.     0.008    80.26   1.633s
 CS-134   3182.96   795.87        73.        16.     0.009    81.33   1.656s
 TL-210   3197.88   799.60        89.         0.     0.000  1000.00   1.659s
 CS-134   3207.29   801.95       106.       -17.    -0.009    90.60   1.661s
 CO-58    3242.59   810.78        59.        14.     0.008    80.93   1.668s
 La-140   3262.58   815.77        73.         4.     0.002   323.11   1.672s
 Cs-136   3273.50   818.50        68.        10.     0.006   120.83   1.674s
 MN-54    3338.91   834.85        35.         9.     0.005   148.31   1.687s
 Co-56    3386.61   846.77        35.        12.     0.007   112.17   1.696s
 TL-208   3441.80   860.56        30.        14.     0.008    88.92   1.707s
 NB-94    3483.94   871.10        19.        10.     0.006    67.30   1.715s
 EU-154   3492.47   873.23        43.        -7.    -0.004   190.31   1.717s
 PA-234   3521.68   880.53        75.         2.     0.001   527.80   1.722s
 PA-234   3532.53   883.24        77.         0.     0.000  1000.00   1.724s
 AG-110M  3538.30   884.68        77.         0.     0.000  1000.00   1.725s
 Sc-46    3556.69   889.28        89.       -12.    -0.007   114.87   1.729s
 Y-88     3591.74   898.04        26.        13.     0.007    91.84   1.736s
 AC-228   3643.86   911.07         6.       133.     0.074     9.95   1.144s
 AG-110M  3749.60   937.49        40.       -16.    -0.009    71.74   1.766s
 PA-234   3783.72   946.02        30.         4.     0.002   305.16   1.772s
 EU-152   3856.11   964.11       133.        14.     0.008   120.39   1.786s
 AC-228   3876.77   969.28        10.        85.     0.047    14.12   1.232s
 EU-154   3985.03   996.33        21.        41.     0.023    22.45   1.810s
 PA-234M  4003.71  1001.00        62.         0.     0.000  1000.00   1.814s
 Co-56    4151.13  1037.84        38.        -2.    -0.001   710.41   1.841s
 Cs-136   4192.07  1048.07        32.        -9.    -0.005    94.93   1.848s
 RH-106   4201.23  1050.36        57.        -9.    -0.005   125.30   1.850s
 Ga-68    4309.44  1077.40        32.        -2.    -0.001   646.79   1.870s
 FE-59    4396.88  1099.25        37.        -9.    -0.005   152.36   1.886s
 EU-152   4448.20  1112.07       165.       -16.    -0.009   115.25   1.895s
 ZN-65    4462.09  1115.55       149.       -16.    -0.009   109.61   1.897s
 BI-214   4480.25  1120.08         9.        93.     0.052    12.26   1.680 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:43 AMPage  8
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191384.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Sc-46    4482.12  1120.55       131.        -4.    -0.002   440.77   1.901 
 Ta-182   4485.12  1121.30       107.        13.     0.007   113.97   1.901s
 CO-60    4692.96  1173.24        27.        -4.    -0.002   295.94   1.938s
 Ta-182   4756.25  1189.05        51.       -13.    -0.007   131.78   1.949 
 Ta-182   4885.75  1221.41        40.        -7.    -0.004   224.92   1.972 
 Co-56    4953.27  1238.28        34.        17.     0.009    86.55   1.984s
 NA-22    5098.35  1274.53        17.         2.     0.001   300.00   2.008s
 EU-154   5098.39  1274.54        19.         0.     0.000  1000.00   2.008s
 FE-59    5166.65  1291.60        29.        -7.    -0.004   220.13   2.020s
 TL-210   5252.32  1313.00         6.         7.     0.004    87.39   2.034s
 CO-60    5330.37  1332.50        17.         8.     0.004   125.93   2.047s
 AG-110M  5537.69  1384.30         0.        16.     0.009    25.00   2.082s
 EU-152   5632.56  1408.00        12.         8.     0.004   104.55   2.097s
 K-40     5844.25  1460.89         8.       395.     0.220     5.13   1.783 
 La-140   6385.95  1596.21         6.         4.     0.002   163.82   2.215s
 SB-124   6765.35  1690.98         7.         1.     0.001   444.59   2.272s
 BI-214   7059.65  1764.49        24.        41.     0.023    23.14   2.314s
 Co-56    7087.11  1771.35        55.         8.     0.004   134.90   2.318s
 Y-88     7346.20  1836.06         6.         1.     0.000   945.38   2.354s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   3.6842E+00                                      5.31E+01             
                           477.60 3.684E+00 ?(  1.247E+01 1.01E+02 1.05E+01 G  
 
NA-22    C   1.0215E-01                                      9.50E+02             
                          1274.53 1.022E-01 ?(  1.120E+00 3.00E+02 9.99E+01 G  
 
K-40     N   2.1105E+02                                      4.66E+11             
                          1460.83 2.110E+02  (P 8.421E+00 5.13E+00 1.07E+01 G  
 
Sc-46    F  -4.6145E-01                                      8.38E+01             
                           889.28-4.614E-01 ?(  1.795E+00 1.15E+02 1.00E+02 G  
                          1120.55-1.702E-01 +   2.580E+00 4.41E+02 1.00E+02 G  
 
CR-51    F   2.9929E+00                                      2.77E+01             
                           320.08 2.993E+00 ?(P 1.215E+01 1.21E+02 9.94E+00 G  
 
MN-54    C   3.2965E-01                                      3.12E+02             
                           834.85 3.297E-01 &(  1.109E+00 1.48E+02 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:43 AMPage  9
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191384.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
FE-59    F  -7.4958E-01                                      4.45E+01             
                          1099.25-7.496E-01 ?(  2.504E+00 1.52E+02 5.65E+01 G  
                          1291.60-7.767E-01 + P 3.295E+00 2.20E+02 4.32E+01 G  
 
Co-56    C   7.6396E-01                                      7.73E+01             
                           846.77 4.446E-01 ?(  1.122E+00 1.12E+02 9.99E+01 G  
                          1238.28 1.247E+00  (P 2.267E+00 8.65E+01 6.61E+01 G  
                          1037.84-5.176E-01 - P 9.612E+00 7.10E+02 1.41E+01 G  
                          1771.35 3.478E+00 ?   1.609E+01 1.35E+02 1.55E+01  A 
 
CO-58    C   5.1148E-01                                      7.09E+01             
                           810.78 5.115E-01 ?(  1.386E+00 8.09E+01 9.95E+01 G  
 
CO-60    F   4.2331E-01                                      1.93E+03             
                          1332.50 4.233E-01 ?(  1.160E+00 1.26E+02 1.00E+02 G  
                          1173.24-1.855E-01 - P 1.285E+00 2.96E+02 9.99E+01 G  
 
ZN-65    F  -1.4665E+00                                      2.44E+02             
                          1115.55-1.466E+00 ?(  5.404E+00 1.10E+02 5.06E+01 G  
 
NB-94    I   7.6845E-02                                      7.41E+06             
                           702.63-2.440E-01 &(  1.858E+00 2.23E+02 9.79E+01 G  
                           871.10 3.913E-01 ?(  8.721E-01 6.73E+01 9.99E+01 G  
 
ZR-95    I  -7.5214E-01                                      6.40E+01             
                           756.73-7.521E-01 ?(P 2.326E+00 1.05E+02 5.45E+01 G  
                           724.20 0.000E+00 +   3.921E+00 1.00E+03 4.42E+01 G  
 
NB-95    I   4.5804E-01                                      6.40E+01             
                           765.79 4.580E-01 ?(  1.448E+00 9.39E+01 9.98E+01 G  
 
RU-103   I  -2.5322E-01                                      3.93E+01             
                           497.05-2.532E-01 ?(P 1.103E+00 1.64E+02 9.09E+01 G  
                           610.30-9.842E+00 +   5.329E+01 1.62E+02 5.75E+00 GA 
 
RH-106   I   9.8380E-02                                      3.74E+02             
                           621.92 9.838E-02 %(  1.300E+01 3.77E+03 9.93E+00 G  
                          1050.36-2.479E+01 +   1.062E+02 1.25E+02 1.56E+00 G  
                           511.86 7.616E+00     7.166E+00 3.01E+01 2.00E+01 GA 
 
AG-108M  C  -4.9799E-02                                      1.53E+05             
                           433.94-4.980E-02 ?(  1.003E+00 8.26E+02 9.05E+01 G  
                           722.94 0.000E+00 +   1.903E+00 1.00E+03 9.08E+01 G  
                           614.28-6.651E-02 %   3.360E+00 1.49E+03 8.98E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:43 AMPage 10
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191384.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-110M  F   6.5428E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  2.297E+00 1.00E+03 7.27E+01 G  
                           657.76 4.840E-01 &(P 1.202E+00 7.45E+01 9.46E+01 G  
                           937.49-1.895E+00 + P 3.763E+00 7.17E+01 3.44E+01 G  
                          1384.30 3.594E+00 ?(  1.655E+00 2.50E+01 2.43E+01 G  
                           763.94 3.072E-01 ?(  6.737E+00 6.28E+02 2.23E+01 G  
 
SN-113   F   5.5793E-01                                      1.15E+02             
                           391.69 5.579E-01 ?(P 2.076E+00 1.11E+02 6.40E+01 G  
 
SB-124   F  -1.3375E-01                                      6.02E+01             
                           602.73-5.881E-01 ?(  3.272E+00 1.66E+02 9.83E+01 G  
                          1690.98 1.936E-01 + P 1.969E+00 4.45E+02 4.78E+01 G  
                           722.79 3.996E+00 ?(  1.509E+01 1.12E+02 1.08E+01 G  
 
SB-125   I   3.7339E+00                                      1.01E+03             
                           427.88-5.142E-01  (P 3.221E+00 2.77E+02 2.96E+01 G  
                           600.50-3.223E+00 +   1.827E+01 1.69E+02 1.79E+01 G  
                           635.89-7.904E-01 +   1.084E+01 3.93E+02 1.13E+01 G  
                           463.37 1.574E+01 *(P 1.003E+01 2.17E+01 1.05E+01 G  
 
I-131    I   1.2615E+00                                      8.02E+00             
                           364.48 7.310E-01 *(  8.192E-01 4.70E+01 8.17E+01 G  
                           284.30 5.186E+00 ?(  1.320E+01 1.04E+02 6.14E+00 G  
                           636.97 3.947E+00 ?(P 1.571E+01 1.17E+02 7.17E+00 G  
 
Gd-153   F  -1.2467E+00                                      2.42E+02             
                            97.50-1.247E+00 &(  7.253E+00 1.75E+02 3.00E+01 G  
                           103.20-1.704E+00 +   9.678E+00 1.71E+02 2.18E+01 G  
 
Ga-68    C  -3.1615E+00                                      4.71E-02             
                          1077.40-3.161E+00 &(  4.595E+01 6.47E+02 3.30E+00 G  
 
Tc-99m   I  -3.9534E-01                                      2.51E-01             
                           140.51-3.953E-01 &(  1.858E+00 1.41E+02 8.93E+01 G  
 
BA-133   F  -5.8135E-01                                      3.85E+03             
                           356.00-5.813E-01 ?(  3.615E+00 1.86E+02 6.20E+01 G  
                           302.85 0.000E+00 +   1.248E+01 1.00E+03 1.83E+01 G  
                           383.84-4.704E+00 +   1.572E+01 9.98E+01 8.94E+00 GA 
                            80.99-1.291E+00 + P 6.358E+00 8.92E+01 3.41E+01 GA 
 
CS-134   I   1.0083E+00                                      7.54E+02             
                           795.87 6.467E-01 ?(  1.759E+00 8.13E+01 8.55E+01 G  
                           604.71-5.739E-01 -   3.177E+00 1.65E+02 9.76E+01 G  
                           569.32 7.139E-01  (  6.707E+00 2.69E+02 1.54E+01 G  
                           801.95-6.810E+00 &   2.068E+01 9.06E+01 8.69E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:43 AMPage 11
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191384.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           563.24 5.255E+00 ?(  1.127E+01 9.33E+01 8.35E+00 G  
 
CS-137   I  -2.7097E-01                                      1.10E+04             
                           661.66-2.710E-01 &(  1.677E+00 1.81E+02 8.52E+01 G  
 
CE-139   F  -2.5447E-01                                      1.38E+02             
                           165.85-2.545E-01 &(  1.353E+00 1.58E+02 7.99E+01 G  
 
Ba-140   I   4.6521E-01                                      1.28E+01             
                           537.26-8.037E-01 ?(P 3.932E+00 2.05E+02 2.44E+01 G  
                           162.66 5.441E+00 ?(  1.664E+01 9.18E+01 6.22E+00 G  
                           304.85 0.000E+00 -   5.355E+01 1.00E+03 4.29E+00 G  
 
La-140   I   5.2804E-01                                      1.28E+01             
                          1596.21 2.456E-01 ?(P 9.177E-01 1.64E+02 9.54E+01 G  
                           487.02-9.899E-01 +   3.314E+00 9.99E+01 4.55E+01 G  
                           328.76 1.789E+00 &(  9.337E+00 1.56E+02 2.03E+01 G  
                           815.77 5.862E-01 ?(  6.581E+00 3.23E+02 2.33E+01 G  
 
CE-144   I  -2.5613E-01                                      2.85E+02             
                           133.54-2.561E-01 &(  1.469E+01 1.71E+03 1.11E+01 G  
 
PM-144   C  -6.8414E-01                                      3.63E+02             
                           696.54-6.841E-01 ?(  1.626E+00 7.16E+01 9.90E+01 G  
                           618.06-1.455E-01 +   1.284E+00 2.55E+02 9.91E+01 G  
 
EU-152   F   1.2553E+00                                      4.94E+03             
                           121.78 6.962E-01 *(  3.076E+00 1.32E+02 2.86E+01 G  
                           344.29 4.045E-01 ?(  3.393E+00 2.44E+02 2.65E+01 G  
                          1112.07-5.418E+00 +   2.100E+01 1.15E+02 1.36E+01 G  
                           778.92-2.684E-01 %   9.117E+00 1.48E+03 1.29E+01 G  
                           964.11 3.893E+00 ?(  1.581E+01 1.20E+02 1.46E+01 G  
                           244.69-1.455E+00 +   3.057E+01 6.28E+02 7.58E+00 G  
                          1408.00 2.132E+00 ? P 4.947E+00 1.05E+02 2.10E+01 GA 
 
EU-154   I   3.4462E+00                                      3.14E+03             
                           123.10 1.543E-01 ?(  2.010E+00 3.84E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   3.340E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 -   8.553E+00 1.00E+03 2.02E+01 G  
                           873.23-2.064E+00 + P 1.024E+01 1.90E+02 1.23E+01 G  
                          1004.77 7.825E-02 %   9.296E+00 3.36E+03 1.80E+01 G  
                           996.33 1.611E+01 &(  9.602E+00 2.24E+01 1.06E+01 G  
 
EU-155   I   3.4141E+00                                      1.81E+03             
                           105.31 3.414E+00  (P 2.729E+00 3.28E+01 2.12E+01 G  
                            86.54 3.844E-02 }   7.240E+00 2.36E+03 3.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:43 AMPage 12
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191384.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
HF-181   F  -5.4824E-01                                      4.24E+01             
                           482.00-5.482E-01 ?(  1.865E+00 1.01E+02 8.05E+01 G  
                           133.02-7.705E-01 +   3.701E+00 1.44E+02 4.33E+01 G  
                           345.83-1.316E+00 +   6.633E+00 1.48E+02 1.51E+01 G  
                           136.30-1.406E-06 %   2.808E+01 5.95E+08 5.85E+00 G  
 
Ta-182   F   1.7469E+00                                      1.14E+02             
                          1121.30 1.747E+00 ?(  6.724E+00 1.14E+02 3.49E+01 G  
                          1221.41-1.218E+00 -   5.858E+00 2.25E+02 2.70E+01 G  
                          1189.05-3.875E+00 +   1.073E+01 1.32E+02 1.62E+01 G  
 
Hg-203   F  -4.8590E-01                                      4.66E+01             
                           279.20-4.859E-01 ?(  1.398E+00 8.63E+01 8.15E+01 G  
 
TL-208   N   6.6589E+00                                      6.98E+02             
                           583.02 6.659E+00  (P 9.414E-01 9.05E+00 8.45E+01 G  
                           277.28 1.069E+01 + P 9.896E+00 4.08E+01 6.31E+00 G  
                           860.56 4.294E+00 - P 8.562E+00 8.89E+01 1.24E+01 G  
 
PM-146   C   6.9687E-01                                      2.02E+03             
                           453.88 3.117E-01 ?(P 1.303E+00 1.73E+02 6.50E+01 G  
                           747.16-1.682E+00 +   3.719E+00 9.65E+01 3.40E+01 G  
                           735.72 1.810E+00 ?(P 4.342E+00 1.03E+02 2.25E+01 G  
 
Y-88     F   2.7816E-01                                      1.07E+02             
                          1836.06 4.621E-02 ?(  1.001E+00 9.45E+02 9.92E+01 G  
                           898.04 5.237E-01 ?(P 1.091E+00 9.18E+01 9.37E+01 G  
 
Cd-113m     -3.3171E+03                                      5.33E+03             
                           263.70-3.317E+03 ?(  1.788E+04 1.59E+02 6.00E-03   K
 
Cf-251   T  -2.8738E-01                                      3.28E+05             
                           176.60-2.874E-01 ?(  4.773E+00 6.42E+02 1.70E+01 G  
                           227.00 0.000E+00 +   1.491E+01 1.00E+03 6.30E+00 GA 
 
Cf-249   T   2.9069E-01                                      1.28E+05             
                           387.95-1.984E-01 &(  2.249E+00 3.33E+02 6.60E+01 G  
                           333.44 2.372E+00 &(  1.260E+01 1.59E+02 1.55E+01 G  
 
Sn-126       4.2403E+00                                      3.65E+07             
                            87.57 3.292E+00 }   5.665E+00 2.10E+01 3.75E+01 GA 
                            64.28 4.240E+00 ?(  1.671E+01 1.18E+02 9.70E+00 G  
                            86.94 4.240E+00 }   7.103E+00 1.18E+02 9.04E+00 GA 
 
PB-210   N   2.4521E+01                                      8.14E+03             
                            46.54 2.452E+01  (  2.450E+01 3.96E+01 4.25E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:43 AMPage 13
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191384.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   1.9523E+01                                      6.98E+02             
                           238.63 1.952E+01  (P 1.554E+00 4.78E+00 4.33E+01 G  
                           300.03-9.149E+00 -   7.004E+01 2.29E+02 3.28E+00 GA 
 
PB-214   N   2.1808E+01                                      5.84E+05             
                           351.93 2.258E+01  (P 2.195E+00 6.72E+00 3.76E+01 G  
                           295.09 2.030E+01  (P 3.563E+00 8.29E+00 1.93E+01 G  
                           242.00 2.266E+01     9.923E+00 1.57E+01 7.43E+00 GA 
 
BI-207   C   1.1591E-01                                      1.18E+04             
                          1063.66 1.978E-02 %(  1.589E+00 3.53E+03 7.45E+01 G  
                           569.70 1.892E-01  (P 1.050E+00 1.61E+02 9.77E+01 G  
 
BI-212   N   7.6857E+00                                      6.98E+02             
                           727.17 7.686E+00  (  2.028E+01 7.91E+01 7.55E+00 G  
                           785.42-2.730E+00 %   1.026E+02 1.65E+03 1.28E+00 GA 
 
U-235    N   8.8281E-01                                      2.57E+11             
                           143.79-2.156E+00 &(  1.107E+01 1.53E+02 1.10E+01 G  
                           205.33 7.530E+00 ?(  1.845E+01 1.01E+02 5.01E+00 G  
                           163.38 3.345E-01 %   2.127E+01 1.87E+03 5.08E+00 G  
                           185.72-6.489E-01 +   2.129E+00 9.85E+01 5.40E+01 GA 
 
BI-214   N   1.7479E+01                                      5.84E+05             
                           609.31 1.741E+01  (P 2.063E+00 7.72E+00 4.61E+01 G  
                          1120.29 2.849E+01 + P 4.998E+00 1.23E+01 1.51E+01 G  
                          1764.49 1.770E+01 ?(P 1.104E+01 2.31E+01 1.54E+01 G  
 
BI-210M  T   6.8328E-01                                      1.10E+09             
                           265.83 6.833E-01 &(  1.947E+00 8.54E+01 5.00E+01 G  
                           304.90 0.000E+00 -   8.205E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   1.8697E+01                                      2.10E+03             
                           911.07 1.797E+01  (  1.908E+00 9.95E+00 2.90E+01 G  
                           968.97 1.991E+01  (P 4.176E+00 1.41E+01 1.75E+01 G  
                           338.32 2.392E+01 + P 6.289E+00 1.39E+01 1.20E+01 G  
                            93.35-7.045E+00 - P 4.003E+01 6.52E+01 5.56E+00 XA 
 
TH-227   N   1.0958E+00                                      7.95E+03             
                           256.24-1.785E+00  (  1.199E+01 2.70E+02 7.00E+00 G  
                           235.97 2.735E+00 ?(  1.807E+01 1.98E+02 1.23E+01 G  
                            50.14-3.592E+00 &   2.209E+01 1.83E+02 8.00E+00 G  
 
TH-229   N   3.0799E+00                                      2.68E+06             
                           193.51-3.535E+00 ?(  2.002E+01 2.30E+02 4.40E+00 G  
                           210.85 1.281E+01 &(P 3.116E+01 9.99E+01 2.99E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:43 AMPage 14
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191384.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-234   N   2.2698E+01                                      1.63E+12             
                            92.59 1.608E+01  (  1.500E+01 2.94E+01 5.58E+00 G  
                            63.29 3.240E+01  (  2.396E+01 2.40E+01 3.81E+00 G  
 
PA-233   C  -6.2360E-03                                      7.82E+08             
                           312.01-6.236E-03 &(P 6.484E+00 1.51E+04 3.60E+01 G  
                           300.18 0.000E+00 +   3.666E+01 1.00E+03 6.20E+00 G  
 
PA-234   N  -1.9316E+00                                      1.63E+12             
                           131.29-1.932E+00 ?(P 8.737E+00 6.98E+01 1.80E+01 G  
                           946.02 1.204E+00 +   8.499E+00 3.05E+02 1.34E+01 G  
                           569.47 0.000E+00 +   1.299E+01 1.00E+03 8.20E+00 G  
                           883.24 0.000E+00 +   1.737E+01 1.00E+03 9.60E+00 G  
                           880.53 1.484E+00 +   2.733E+01 5.28E+02 6.00E+00 GA 
 
PA-234M  N   4.2175E+01                                      1.63E+12             
                          1001.00 0.000E+00 ?(  1.985E+02 1.00E+03 8.37E-01 G  
                           766.41 1.622E+02 &(  4.361E+02 8.03E+01 2.94E-01 G  
 
AM-241   T   1.1548E+00                                      1.58E+05             
                            59.54 1.155E+00 *(P 4.804E+00 1.25E+02 3.59E+01 G  
 
Ir-192   F  -5.0139E-01                                      7.40E+01             
                           316.49-5.014E-01 ?(  1.370E+00 8.21E+01 8.70E+01 G  
                           468.06-4.367E-01 &   2.770E+00 1.87E+02 5.18E+01 G  
                           308.44 0.000E+00 +   7.294E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F   3.6070E-01                                      1.30E+01             
                           818.50 3.607E-01 ?(  1.484E+00 1.21E+02 1.00E+02 G  
                          1048.07-4.917E-01 +   1.588E+00 9.49E+01 8.00E+01 G  
                           340.57 6.996E-02 %   4.312E+00 1.82E+03 4.69E+01 G  
 
Np-239   T  -1.6692E+00                                      2.36E+00             
                           103.70-1.547E+00 +   8.700E+00 1.69E+02 2.40E+01 X  
                           106.13-1.669E+00 &(  9.171E+00 1.65E+02 2.27E+01 G  
                            99.50-2.486E+00 +   1.430E+01 1.73E+02 1.50E+01 X  
 
Nd-147      -1.4042E+00                                      1.11E+01             
                           531.00-1.404E+00 &(  7.285E+00 2.14E+02 1.30E+01 G  
                            91.10-1.343E+00 +   8.141E+00 1.82E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.

                                 (Page 16 of 21)

Page 931 of 1394



      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:43 AMPage 15
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191384.An1             
                                                                                 
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       369.       -15.    -0.008   182.94  -3.592E+00   
 AM-241      59.54       566.        27.     0.015   124.72   1.155E+00  P
 BA-133      80.99      1586.       -38.    -0.021    89.18  -1.291E+00  P
 Nd-147      91.10      2027.       -35.    -0.019   182.34  -1.343E+00   
 Gd-153      97.50      1889.       -35.    -0.020   175.03  -1.247E+00   
 Np-239      99.50      1853.       -35.    -0.020   173.09  -2.486E+00   
 Gd-153     103.20      1818.       -35.    -0.020   170.90  -1.704E+00   
 Np-239     103.70      1782.       -35.    -0.020   169.17  -1.547E+00   
 Np-239     106.13      1782.       -36.    -0.020   165.32  -1.669E+00   
 EU-152     121.78       304.        19.     0.011   131.79   6.962E-01   
 PA-234     131.29       967.       -33.    -0.018    69.84  -1.932E+00  P
 HF-181     133.02       997.       -31.    -0.017   144.26  -7.705E-01   
 Tc-99m     140.51       966.       -31.    -0.017   141.11  -3.953E-01   
 U-235      143.79       530.       -21.    -0.012   153.48  -2.156E+00   
 Ba-140     162.66       330.        29.     0.016    91.85   5.441E+00   
 CE-139     165.85       368.       -17.    -0.010   158.42  -2.545E-01   
 Cf-251     176.60       187.        -4.    -0.002   641.53  -2.874E-01   
 U-235      185.72       360.       -28.    -0.015    98.47  -6.489E-01   
 TH-229     193.51       196.       -12.    -0.007   230.24  -3.535E+00   
 U-235      205.33       200.        28.     0.016   100.68   7.530E+00   
 TH-229     210.85       196.        28.     0.016    99.93   1.281E+01  P
 TH-227     235.97      1005.        23.     0.013   197.97   2.735E+00   
 EU-152     244.69      1041.        -7.    -0.004   627.64  -1.455E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:43 AMPage 16
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191384.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-227     256.24       120.        -8.    -0.004   270.42  -1.785E+00   
 Cd-113m    263.70       192.       -12.    -0.007   159.50  -3.317E+03   
 BI-210M    265.83       156.        21.     0.012    85.43   6.833E-01   
 Hg-203     279.20       201.       -24.    -0.013    86.30  -4.859E-01   
 TL-210     296.00       826.       -22.    -0.012   187.48  -4.759E-01   
 Ir-192     316.49       185.       -24.    -0.013    82.11  -5.014E-01   
 La-140     328.76       457.        20.     0.011   155.87   1.789E+00   
 Cf-249     333.44       477.        20.     0.011   158.58   2.372E+00   
 EU-152     344.29        90.         6.     0.003   243.58   4.045E-01   
 HF-181     345.83       112.       -10.    -0.006   148.35  -1.316E+00   
 BA-133     356.00       576.       -18.    -0.010   185.70  -5.813E-01   
 BA-133     383.84       197.       -20.    -0.011    99.85  -4.704E+00   
 Cf-249     387.95       217.        -6.    -0.003   333.32  -1.984E-01   
 SN-113     391.69       170.        17.     0.009   110.83   5.579E-01  P
 AG-108M    433.94        65.        -2.    -0.001   825.88  -4.980E-02   
 PM-146     453.88        52.         9.     0.005   172.73   3.117E-01  P
 Ir-192     468.06       152.       -10.    -0.005   186.68  -4.367E-01   
 BE-7       477.60       123.        16.     0.009   100.76   3.684E+00   
 HF-181     482.00       161.       -18.    -0.010   101.47  -5.482E-01   
 La-140     487.02       160.       -18.    -0.010    99.89  -9.899E-01   
 RU-103     497.05        65.        -9.    -0.005   164.20  -2.532E-01  P
 RH-106     511.86       133.        60.     0.033    30.09   7.616E+00   
 Nd-147     531.00        52.        -7.    -0.004   213.65  -1.404E+00   
 Ba-140     537.26        52.        -7.    -0.004   204.64  -8.037E-01  P
 CS-134     563.24        47.        16.     0.009    93.32   5.255E+00   
 CS-134     569.32        56.         4.     0.002   269.26   7.139E-01   
 BI-207     569.70        55.         7.     0.004   161.22   1.892E-01  P
 SB-124     602.73       553.       -20.    -0.011   166.25  -5.881E-01   
 CS-134     604.71       511.       -20.    -0.011   165.36  -5.739E-01   
 RU-103     610.30       492.       -20.    -0.011   161.72  -9.842E+00   
 PM-144     618.06        77.        -5.    -0.003   255.19  -1.455E-01   
 AG-110M    657.76        55.        15.     0.008    74.54   4.840E-01  P
 CS-137     661.66        89.        -8.    -0.004   180.61  -2.710E-01   
 PM-144     696.54       105.       -21.    -0.012    71.63  -6.841E-01   
 NB-94      702.63       134.        -7.    -0.004   223.04  -2.440E-01   
 SB-124     722.79       102.        13.     0.007   111.84   3.996E+00   
 BI-212     727.17        88.        18.     0.010    79.10   7.686E+00   
 PM-146     735.72        33.        12.     0.007   103.15   1.810E+00  P
 PM-146     747.16        56.       -17.    -0.009    96.48  -1.682E+00   
 ZR-95      756.73        55.       -12.    -0.007   104.88  -7.521E-01  P
 AG-110M    763.94        78.         2.     0.001   628.49   3.072E-01   
 NB-95      765.79        72.        13.     0.007    93.87   4.580E-01   
 PA-234M    766.41        55.        14.     0.008    80.26   1.622E+02   
 CS-134     795.87        73.        16.     0.009    81.33   6.467E-01   
 CS-134     801.95       106.       -17.    -0.009    90.60  -6.810E+00   
 CO-58      810.78        59.        14.     0.008    80.93   5.115E-01   
 La-140     815.77        73.         4.     0.002   323.11   5.862E-01   
 Cs-136     818.50        68.        10.     0.006   120.83   3.607E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:43 AMPage 17
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191384.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 MN-54      834.85        35.         9.     0.005   148.31   3.297E-01   
 Co-56      846.77        35.        12.     0.007   112.17   4.446E-01   
 NB-94      871.10        19.        10.     0.006    67.30   3.913E-01   
 PA-234     880.53        75.         2.     0.001   527.80   1.484E+00   
 Sc-46      889.28        89.       -12.    -0.007   114.87  -4.614E-01   
 Y-88       898.04        26.        13.     0.007    91.84   5.237E-01  P
 AG-110M    937.49        40.       -16.    -0.009    71.74  -1.895E+00  P
 PA-234     946.02        30.         4.     0.002   305.16   1.204E+00   
 EU-152     964.11       133.        14.     0.008   120.39   3.893E+00   
 Co-56     1037.84        38.        -2.    -0.001   710.41  -5.176E-01  P
 Cs-136    1048.07        32.        -9.    -0.005    94.93  -4.917E-01   
 RH-106    1050.36        57.        -9.    -0.005   125.30  -2.479E+01   
 Ga-68     1077.40        32.        -2.    -0.001   646.79  -3.161E+00   
 FE-59     1099.25        37.        -9.    -0.005   152.36  -7.496E-01   
 EU-152    1112.07       165.       -16.    -0.009   115.25  -5.418E+00   
 ZN-65     1115.55       149.       -16.    -0.009   109.61  -1.466E+00   
 Sc-46     1120.55       131.        -4.    -0.002   440.77  -1.702E-01   
 Ta-182    1121.30       107.        13.     0.007   113.97   1.747E+00   
 CO-60     1173.24        27.        -4.    -0.002   295.94  -1.855E-01  P
 Ta-182    1189.05        51.       -13.    -0.007   131.78  -3.875E+00   
 Ta-182    1221.41        40.        -7.    -0.004   224.92  -1.218E+00   
 Co-56     1238.28        34.        17.     0.009    86.55   1.247E+00  P
 NA-22     1274.53        17.         2.     0.001   300.00   1.022E-01   
 FE-59     1291.60        29.        -7.    -0.004   220.13  -7.767E-01  P
 TL-210    1313.00         6.         7.     0.004    87.39   1.762E+00   
 CO-60     1332.50        17.         8.     0.004   125.93   4.233E-01   
 AG-110M   1384.30         0.        16.     0.009    25.00   3.594E+00   
 EU-152    1408.00        12.         8.     0.004   104.55   2.132E+00  P
 La-140    1596.21         6.         4.     0.002   163.82   2.456E-01  P
 SB-124    1690.98         7.         1.     0.001   444.59   1.936E-01  P
 Co-56     1771.35        55.         8.     0.004   134.90   3.478E+00   
 Y-88      1836.06         6.         1.     0.000   945.38   4.621E-02   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    3.6842E+00    3.6842E+00    1.008E+02%                1.25E+01
 NA-22  #A    1.0215E-01    1.0215E-01    3.000E+02%                1.12E+00
 K-40         2.1105E+02    2.1105E+02    5.133E+00%                8.42E+00
 Sc-46  #A   -4.6145E-01   -4.6145E-01    1.149E+02%                1.79E+00
 CR-51  #A    2.9929E+00    2.9929E+00    1.208E+02%                1.22E+01
 MN-54  #A    3.2965E-01    3.2965E-01    1.483E+02%                1.11E+00
 FE-59  #A   -7.4957E-01   -7.4958E-01    1.524E+02%                2.50E+00
 Co-56  #A    7.6396E-01    7.6396E-01    7.084E+01%                1.12E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:43 AMPage 18
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191384.An1             
                                                                                 
 CO-57  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.06E+00
 CO-58  #A    5.1148E-01    5.1148E-01    8.093E+01%                1.39E+00
 CO-60  #A    4.2331E-01    4.2331E-01    1.259E+02%                1.16E+00
 ZN-65  #A   -1.4665E+00   -1.4665E+00    1.096E+02%                5.40E+00
 NB-94  #A    7.6845E-02    7.6845E-02    6.730E+01%                1.86E+00
 ZR-95  #A   -7.5214E-01   -7.5214E-01    1.049E+02%                2.33E+00
 NB-95  #A    4.5803E-01    4.5804E-01    9.387E+01%                1.45E+00
 RU-103 #A   -2.5322E-01   -2.5322E-01    1.642E+02%                1.10E+00
 RH-106 #A    9.8380E-02    9.8380E-02    3.767E+03%                1.30E+01
 AG-108M#A   -4.9799E-02   -4.9799E-02    8.259E+02%                1.00E+00
 AG-110M#A    6.5428E-01    6.5428E-01    2.500E+01%                2.30E+00
 SN-113 #A    5.5793E-01    5.5793E-01    1.108E+02%                2.08E+00
 SB-124 #A   -1.3375E-01   -1.3375E-01    1.002E+02%                3.27E+00
 SB-125 #C    3.7339E+00    3.7339E+00    2.175E+01%                3.22E+00
 I-131  #     1.2615E+00    1.2615E+00    4.698E+01%                8.19E-01
 Gd-153 #A   -1.2467E+00   -1.2467E+00    1.750E+02%                7.25E+00
 Ga-68  #A   -3.1437E+00   -3.1615E+00    6.468E+02%                4.60E+01
 Tc-99m #A   -3.9492E-01   -3.9534E-01    1.411E+02%                1.86E+00
 BA-133 #A   -5.8135E-01   -5.8135E-01    1.857E+02%                3.61E+00
 CS-134 #A    1.0083E+00    1.0083E+00    8.133E+01%                1.76E+00
 CS-137 #A   -2.7097E-01   -2.7097E-01    1.806E+02%                1.68E+00
 CE-139 #A   -2.5447E-01   -2.5447E-01    1.584E+02%                1.35E+00
 Ba-140 #A    4.6521E-01    4.6521E-01    9.185E+01%                3.93E+00
 La-140 #A    5.2803E-01    5.2804E-01    1.315E+02%                9.18E-01
 CE-141 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.58E+00
 CE-144 #A   -2.5613E-01   -2.5613E-01    1.711E+03%                1.47E+01
 PM-144 #A   -6.8414E-01   -6.8414E-01    7.163E+01%                1.63E+00
 EU-152 #A    1.2553E+00    1.2553E+00    1.007E+02%                3.08E+00
 EU-154 #C    3.4462E+00    3.4462E+00    2.245E+01%                2.01E+00
 EU-155       3.4141E+00    3.4141E+00    3.279E+01%                2.73E+00
 HF-181 #A   -5.4824E-01   -5.4824E-01    1.015E+02%                1.87E+00
 Ta-182 #A    1.7469E+00    1.7469E+00    1.140E+02%                6.72E+00
 Hg-203 #A   -4.8590E-01   -4.8590E-01    8.630E+01%                1.40E+00
 TL-208       6.6589E+00    6.6589E+00    9.049E+00%                9.41E-01
 PM-146 #A    6.9687E-01    6.9687E-01    1.006E+02%                1.30E+00
 Y-88   #A    2.7816E-01    2.7816E-01    9.184E+01%                1.00E+00
 Cd-113m#A   -3.3171E+03   -3.3171E+03    1.595E+02%                1.79E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.74E+01
 Cf-251 #A   -2.8738E-01   -2.8738E-01    6.415E+02%                4.77E+00
 Cf-249 #A    2.9069E-01    2.9069E-01    1.586E+02%                2.25E+00
 Sn-126  A    4.2403E+00    4.2403E+00    1.183E+02%                1.67E+01
 PB-210       2.4521E+01    2.4521E+01    3.965E+01%                2.45E+01
 PB-212       1.9523E+01    1.9523E+01    4.777E+00%                1.55E+00
 PB-214       2.1808E+01    2.1808E+01    5.337E+00%                2.20E+00
 BI-207 #A    1.1591E-01    1.1591E-01    1.612E+02%                1.59E+00
 BI-212 #A    7.6856E+00    7.6857E+00    7.910E+01%                2.03E+01
 U-235  #A    8.8281E-01    8.8281E-01    9.178E+01%                1.11E+01
 BI-214       1.7479E+01    1.7479E+01    7.725E+00%                2.06E+00
 BI-210M#A    6.8328E-01    6.8328E-01    8.543E+01%                1.95E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:09:43 AMPage 19
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191384.An1             
                                                                                 
 AC-228       1.8697E+01    1.8697E+01    8.634E+00%                1.91E+00
 TH-227 #A    1.0958E+00    1.0958E+00    1.676E+02%                1.20E+01
 TH-229 #A    3.0799E+00    3.0799E+00    9.993E+01%                2.00E+01
 TH-234       2.2698E+01    2.2698E+01    1.900E+01%                1.50E+01
 PA-231 #A    0.0000E+00    0.0000E+00    7.071E+02%                7.94E+01
 PA-233 #A   -6.2360E-03   -6.2360E-03    1.505E+04%                6.48E+00
 PA-234 #A   -1.9316E+00   -1.9316E+00    6.984E+01%                8.74E+00
 PA-234M#A    4.2175E+01    4.2175E+01    8.026E+01%                1.98E+02
 AM-241 #A    1.1548E+00    1.1548E+00    1.247E+02%                4.80E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.75E+01
 Ir-192 #A   -5.0139E-01   -5.0139E-01    8.211E+01%                1.37E+00
 Cs-136 #A    3.6069E-01    3.6070E-01    1.208E+02%                1.48E+00
 Np-239 #A   -1.6690E+00   -1.6692E+00    1.653E+02%                9.17E+00
 Nd-147 #A   -1.4042E+00   -1.4042E+00    2.136E+02%                7.28E+00
 TL-210 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.67E+00
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.99E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.3 keV)     3.458E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.3 keV) 3.4584485E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 14_Gamma_20191278
-----------------------------------------------------------------------------                      
   Sample Description: 430296_Gamma_160-34284-A-9-B 
             Detector: Detector #14       
             Batch ID: 430296                 
    Work Order Number: Gamma   
           Lot Number: 160-34284-A-9-B
-----------------------------------------------------------------------------
        Decay to Time: 6/21/2019 02:40        Live Time: 1800   sec
     Acquisition Time: 6/21/2019 02:40:23     Real Time: 1811   sec
        Analysis Time: 6/21/2019 03:10        Dead Time: 0.58   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 14_Soil_TunaCan.Clb
  Efficiency Cal Desc: 14_TunaCan_90099_042312
  Efficiency Cal Date: 4/23/2012 11:29
      Energy Cal Date: 2/28/2012 10:48                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 14_2019-06-08_1442.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       2.224E+01           51.0     1.135E+01    1.141E+01    3.723E+01
NA-22     -1.203E-01         1697.9     2.043E+00    2.043E+00    4.379E+00
K-40       1.364E+02           13.9     1.894E+01    2.019E+01    3.566E+01
Sc-46     -4.766E-01          425.4     2.027E+00    2.027E+00    6.805E+00
CR-51     -1.461E+01          100.5     1.469E+01    1.471E+01    4.867E+01
MN-54     -2.684E+00           31.2     8.385E-01    8.498E-01    5.330E+00
FE-59      1.419E+00           53.1     7.536E-01    7.569E-01    8.132E+00
Co-56     -1.722E-02        10289.1     1.772E+00    1.772E+00    4.032E+00
CO-57      6.121E+00          294.6     1.803E+01    1.803E+01    5.968E+01
CO-58     -2.196E+00           25.2     5.529E-01    5.643E-01    9.581E+00
CO-60     -1.892E-01          129.4     2.447E-01    2.449E-01    4.617E+00
ZN-65     -5.054E+00          169.7     8.574E+00    8.577E+00    2.847E+01
NB-94      4.626E+00           27.1     1.252E+00    1.275E+00    2.838E+00
ZR-95     -6.708E-01          141.6     9.497E-01    9.504E-01    7.005E+00
NB-95     -2.045E+00          123.9     2.532E+00    2.535E+00    8.410E+00
RU-103     8.012E-01          171.2     1.372E+00    1.372E+00    3.340E+00
RH-106     3.243E+01           46.7     1.514E+01    1.523E+01    2.377E+01
AG-108M    1.258E+00          114.9     1.446E+00    1.447E+00    3.655E+00
AG-110M   -3.187E+00           83.7     2.668E+00    2.673E+00    8.845E+00
SN-113     1.846E+00          151.1     2.789E+00    2.791E+00    9.262E+00
SB-124     1.500E+00           79.1     1.187E+00    1.189E+00    3.935E+00
SB-125     5.557E+00           99.5     5.528E+00    5.535E+00    1.246E+01
I-131      2.529E+00           78.9     1.997E+00    2.001E+00    4.054E+00
Gd-153    -3.761E+00          116.0     4.362E+00    4.368E+00    1.443E+01
Ga-68      3.999E+01          165.6     6.621E+01    6.624E+01    1.449E+02
Tc-99m     0.000E+00         1.#INF     6.967E-01    6.967E-01    7.458E+00
BA-133     4.555E+00           56.8     2.588E+00    2.599E+00    2.151E+01
CS-134    -2.555E+00           83.5     2.134E+00    2.138E+00    7.072E+00
CS-137    -2.602E+00           83.3     2.168E+00    2.172E+00    7.178E+00
CE-139    -2.299E-02         7683.9     1.767E+00    1.767E+00    5.869E+00
Ba-140    -6.998E+00           92.6     6.482E+00    6.492E+00    1.564E+01
La-140     2.074E+00           35.8     7.420E-01    7.501E-01    5.697E+00
CE-141    -2.463E+00          114.6     2.823E+00    2.826E+00    1.369E+01
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CE-144     8.661E+00           77.6     6.722E+00    6.737E+00    2.222E+01
PM-144     8.907E-02         1727.5     1.539E+00    1.539E+00    3.630E+00
EU-152     4.141E+00           78.0     3.231E+00    3.238E+00    2.380E+01
EU-154     7.905E+00           53.7     4.243E+00    4.263E+00    8.961E+00
EU-155     4.979E+00          120.8     6.013E+00    6.020E+00    1.989E+01
HF-181     1.683E+00          170.4     2.868E+00    2.869E+00    6.153E+00
Ta-182     6.676E+00          123.6     8.250E+00    8.257E+00    4.078E+01
Hg-203    -1.872E+00           94.6     1.771E+00    1.775E+00    5.862E+00
TL-208     1.423E+01           13.5     1.926E+00    2.062E+00    3.904E+00
PM-146    -2.409E-01         1013.0     2.441E+00    2.441E+00    5.934E+00
Y-88       2.117E+00           61.0     1.292E+00    1.297E+00    3.459E+00
Cd-113m    2.242E+04          119.8     2.686E+04    2.689E+04    8.895E+04
Cd-109     0.000E+00         1.#INF     8.696E+01    8.696E+01    2.873E+02
Cf-251    -7.621E+00           93.9     7.153E+00    7.185E+00    2.365E+01
Cf-249     5.341E+00           30.7     1.638E+00    1.661E+00    4.523E+00
Sn-126     1.653E+01          108.0     1.785E+01    1.787E+01    5.903E+01
PB-210     4.161E+02           10.9     4.541E+01    5.156E+01    1.133E+02
PB-212     3.707E+01            6.6     2.446E+00    3.425E+00    6.997E+00
PB-214     7.145E+02            1.1     7.746E+00    3.793E+01    1.125E+01
BI-207     6.810E-01          141.7     9.647E-01    9.653E-01    4.995E+00
BI-212    -2.418E-01         9600.8     2.322E+01    2.322E+01    7.814E+01
U-235      2.453E+01           36.2     8.869E+00    8.956E+00    2.400E+01
BI-214     7.304E+02            1.2     8.588E+00    3.891E+01    6.965E+00
BI-210M    2.714E+00          120.7     3.277E+00    3.281E+00    1.085E+01
AC-228     5.301E+01           10.1     5.349E+00    5.993E+00    1.192E+01
TH-227     3.148E+01           19.6     6.170E+00    6.461E+00    6.716E+01
TH-229    -5.868E+00          545.4     3.200E+01    3.201E+01    8.471E+01
TH-234     7.586E+01           20.6     1.565E+01    1.621E+01    5.028E+01
PA-231     0.000E+00         1.#INF     2.718E+01    2.718E+01    3.942E+02
PA-233    -2.060E-02        33756.0     6.954E+00    6.954E+00    3.229E+01
PA-234     1.216E+00          533.9     6.493E+00    6.493E+00    3.719E+01
PA-234M    2.273E+02           89.2     2.027E+02    2.030E+02    6.737E+02
AM-241     6.954E+00           70.0     4.867E+00    4.880E+00    1.351E+01
Np-237     0.000E+00         1.#INF     2.625E+01    2.625E+01    8.671E+01
Ir-192    -1.220E+00          135.3     1.650E+00    1.652E+00    4.159E+00
Cs-136    -2.250E+00          127.4     2.867E+00    2.869E+00    9.516E+00
Np-239     2.691E+00          195.9     5.270E+00    5.272E+00    1.747E+01
Nd-147    -1.336E+01           70.0     9.352E+00    9.384E+00    3.091E+01
TL-210     1.636E+00           88.9     1.454E+00    1.457E+00    4.834E+00
Kr-85      2.894E+02          121.0     3.502E+02    3.506E+02    1.165E+03
-----------------------------------------------------------------------------
Total      2.538E+04

      Analyst: conrad.reuscher
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:10:47 AMPage  1
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191278.An1            
                                                                                 
 Sample description                                             
      430296_Gamma_160-34284-A-9-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det14\14_Gamma_20191278.An1

 Acquisition information
        Start time:                 6/21/2019 2:40:23 AM
        Live time:               1800
        Real time:               1811
        Dead time:                  0.58 %
        Detector ID:                   14

 Detector system                                                
      Ge14 SN/11080670                                                
                                                                      

 Calibration
        Filename:                   14_Soil_TunaCan.Clb
      14_TunaCan_90099_042312                                         
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:48:23 AM
             Zero offset:           0.130 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.050E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/23/2012 11:29:47 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.02 %
             Log(Eff):              2.101260E-01 + (-5.951973E-01*Log(E) ) + 
                                    ( -1.605331E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.28 %
             Log(Eff):             -2.391492E+01 + ( 8.828985E+00*Log(E) ) + 
                                    ( -9.371496E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.14keV )
        Stop channel:            8000 (  1999.51keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:10:47 AMPage  2
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191278.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/21/2019 2:40:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       14_2019-06-08_1442.PBC
                                                 6/8/2019 2:42:10 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   56 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1745

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.66      691.  10.91   0.80  2.181E-02    46.54   4.250  4.161E+02 PB210 
    50.10      118.  40.74   0.75  2.439E-02    50.14   8.000    PBC<MDA TH227 
    53.33      322.  24.26   1.16  2.664E-02
    59.71      138.  69.99   0.76  3.065E-02    59.54  35.900    PBC<MDA AM241 
    63.38      335.  27.33   0.80  3.286E-02    63.29   3.810  1.490E+02 TH234 
    64.42       96. 108.01   0.77  3.334E-02    64.28   9.700    PBC<MDA Sn126 
    67.77      246.  35.20   0.98  3.511E-02
    74.88     2804.   3.33   0.78  3.815E-02
    77.21     4786.   2.12   0.78  3.899E-02
    79.42      405.  17.96   0.78  3.972E-02
    81.27      260.  28.29   0.78  4.028E-02    80.99  34.060    PBC<MDA BA133 
    83.86      486.  14.42   0.79  4.099E-02
    87.27     1394.   5.63   0.79  4.180E-02    86.49  13.100  1.420E+02 Np237 
                                                86.54  30.700  6.057E+01 EU155 
                                                86.94   9.040  2.053E+02 Sn126 
                                                87.57  37.500  4.932E+01 Sn126 
                                                88.04   3.790  4.868E+02 Cd109 
    89.94      565.  11.73   0.79  4.234E-02
    92.65      369.  17.18   0.80  4.280E-02    92.59   5.584  8.578E+01 TH234 
                                                93.35   5.561  8.590E+01 AC228 
    99.50       83. 107.25   0.80  4.365E-02    99.50  15.000    PBC<MDA Np239 
   105.14       94.  76.63   0.38  4.402E-02   105.31  21.200    PBC<MDA EU155 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:10:47 AMPage  3
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191278.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   106.13       48. 195.86   0.81  4.406E-02   106.13  22.700    PBC<MDA Np239 
   122.11       40. 142.97   0.83  4.378E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  5.914E-01 CO57  
   123.08       84. 103.03   0.83  4.372E-02   123.10  40.790    PBC<MDA EU154 
   133.02       86. 170.46   0.84  4.283E-02   133.02  43.300    PBC<MDA HF181 
   133.54       74.  77.61   0.84  4.277E-02   133.54  11.090    PBC<MDA CE144 
   136.30       86. 170.41   0.84  4.245E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.056E+01 CO57  
   136.47       50. 294.58   0.84  4.243E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  6.121E+00 CO57  
   137.42      107.  73.16   0.31  4.232E-02
   143.95      203.  36.16   1.29  4.148E-02   143.79  10.960  2.481E+01 U235  
   161.47       61.  65.80   0.44  3.873E-02
   163.42       84.  67.94   0.87  3.841E-02   163.38   5.080    PBC<MDA U235  
   178.79       70.  62.29   0.59  3.657E-02
   185.95     2165.   4.70   1.11  3.549E-02   185.72  54.000  6.233E+01 U235  
   205.17       33. 250.21   0.91  3.290E-02   205.33   5.010    PBC<MDA U235  
   227.00       57. 130.66   0.93  3.046E-02   227.00   6.300    PBC<MDA Cf251 
   235.78      262.  18.06   0.94  2.959E-02   235.97  12.300  4.003E+01 TH227 
   238.34      851.   6.56   0.94  2.934E-02   238.63  43.300  3.697E+01 PB212 
   241.65     2806.   2.53   0.95  2.903E-02   242.00   7.430  7.235E+02 PB214 
   244.35       71. 180.51   0.95  2.875E-02   244.69   7.580    PBC<MDA EU152 
   256.08       67. 106.09   0.96  2.775E-02   256.24   7.000    PBC<MDA TH227 
   258.53      219.  27.65   0.69  2.755E-02
   263.70       66. 119.76   0.97  2.714E-02   263.70   0.006    PBC<MDA Cd113m
   265.83       66. 120.75   0.97  2.697E-02   265.83  50.000    PBC<MDA BI210M
   269.57      278.  23.98   1.83  2.668E-02
   294.86     6511.   1.65   1.13  2.488E-02   295.09  19.300  7.532E+02 PB214 
   303.11      100.  56.82   0.42  2.437E-02   302.85  18.330    PBC<MDA BA133 
   327.04       60. 100.51   1.03  2.286E-02   328.76  20.300    PBC<MDA La140 
   334.83       54. 108.86   1.04  2.261E-02   333.44  15.510    PBC<MDA Cf249 
   337.91      266.  19.20   1.39  2.235E-02   338.32  12.010  5.498E+01 AC228 
   351.58    11193.   1.11   1.20  2.169E-02   351.93  37.600  7.627E+02 PB214 
   355.65       53. 291.91   1.06  2.148E-02   356.00  62.050    PBC<MDA BA133 
   364.48       51.  97.45   1.07  2.109E-02   364.48  81.700    PBC<MDA I131  
   377.73       71.  47.78   0.29  2.050E-02
   383.84       52. 122.55   1.09  2.025E-02   383.84   8.940    PBC<MDA BA133 
   388.52       78.  37.08   0.82  2.005E-02   387.95  66.000  3.291E+00 Cf249 
   391.69       42. 151.09   1.09  1.993E-02   391.69  64.000    PBC<MDA SN113 
   427.88       45. 108.86   1.13  1.859E-02   427.88  29.600    PBC<MDA SB125 
   433.94       38. 114.89   1.13  1.838E-02   433.94  90.480    PBC<MDA AG108M
   463.37       13. 347.37   1.16  1.745E-02   463.37  10.470    PBC<MDA SB125 
   476.57       72.  51.03   1.18  1.704E-02   477.60  10.520    PBC<MDA BE7   
   487.05      103.  35.77   1.56  1.677E-02   487.02  45.500  7.515E+00 La140 
   497.05       22. 171.19   1.19  1.650E-02   497.05  90.900    PBC<MDA RU103 
   512.47      249.  16.69   2.46  1.612E-02   511.86  20.000  4.293E+01 RH106 
   513.98       36. 121.02   1.21  1.607E-02   513.98   0.430    PBC<MDA Kr85  
   529.98       21.  69.40   0.61  1.568E-02   531.00  13.000  5.776E+00 Nd147 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:10:47 AMPage  4
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191278.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   563.24        7. 534.97   1.25  1.494E-02   563.24   8.350    PBC<MDA CS134 
   569.47        5. 533.85   1.26  1.481E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  2.440E+00 PA234 
                                               569.70  97.740  2.048E-01 BI207 
   569.70       20. 141.66   1.26  1.481E-02   569.32  15.380  4.877E+00 CS134 
                                               569.47   8.200  9.149E+00 PA234 
                                               569.70  97.740  7.678E-01 BI207 
   583.17      319.  13.53   1.24  1.453E-02   583.02  84.500  1.444E+01 TL208 
   591.35       19.  57.41   0.31  1.437E-02
   600.50       37.  99.48   1.29  1.419E-02   600.50  17.860    PBC<MDA SB125 
   602.73       38.  79.14   1.29  1.415E-02   602.73  98.260    PBC<MDA SB124 
   609.15     8501.   1.18   1.38  1.403E-02   609.31  46.090  7.304E+02 BI214 
                                               610.30   5.750  5.862E+03 RU103 
   621.53       38.  62.61   2.91  1.380E-02   621.92   9.930    PBC<MDA RH106 
   636.97       22. 124.20   1.32  1.354E-02   636.97   7.170    PBC<MDA I131  
   680.29       10. 124.64   0.74  1.284E-02
   702.93      102.  27.06   1.87  1.251E-02   702.63  97.900  4.626E+00 NB94  
   768.21      851.   5.44   1.66  1.164E-02
   785.91      260.  16.68   0.55  1.143E-02   785.42   1.280  9.854E+02 BI212 
   797.28       27.  38.89   0.70  1.130E-02   795.87  85.530  1.531E+00 CS134 
   799.60       33.  88.89   1.46  1.127E-02   799.60  98.960    PBC<MDA TL210 
   805.92      240.  14.09   1.20  1.120E-02
   859.73       30. 119.94   1.51  1.062E-02   860.56  12.420    PBC<MDA TL208 
   873.23       43.  71.02   1.52  1.049E-02   873.23  12.270    PBC<MDA EU154 
   880.53        8. 425.56   1.53  1.042E-02   880.53   6.000    PBC<MDA PA234 
   898.04       37.  90.21   1.54  1.026E-02   898.04  93.700    PBC<MDA Y88   
   911.08      290.  12.15   1.41  1.014E-02   911.07  29.000  5.480E+01 AC228 
   933.85      462.   8.56   1.48  9.937E-03
   946.02        4. 741.82   1.58  9.832E-03   946.02  13.400    PBC<MDA PA234 
   964.11       38.  86.26   1.60  9.682E-03   964.11  14.605    PBC<MDA EU152 
   968.84      148.  20.00   2.31  9.642E-03   968.97  17.460  4.868E+01 AC228 
   995.82       29. 101.30   1.62  9.425E-03   996.33  10.600    PBC<MDA EU154 
  1001.00       32.  89.17   1.63  9.389E-03  1001.00   0.837    PBC<MDA PA234M
  1049.80       36.  69.30   1.66  9.027E-03  1050.36   1.560    PBC<MDA RH106 
  1063.66        7. 398.33   1.67  8.934E-03  1063.66  74.500    PBC<MDA BI207 
  1077.40       18. 165.55   1.69  8.841E-03  1077.40   3.300    PBC<MDA Ga68  
  1120.24     1798.   2.93   1.76  8.563E-03  1120.29  15.100  7.728E+02 BI214 
                                              1120.55  99.987  1.167E+02 Sc46  
                                              1121.30  34.900  3.346E+02 Ta182 
  1173.24       13. 203.70   1.76  8.244E-03  1173.24  99.900    PBC<MDA CO60  
  1189.05       21. 123.58   1.77  8.153E-03  1189.05  16.200    PBC<MDA Ta182 
  1238.13      683.   4.81   1.88  7.886E-03  1238.28  66.070  7.285E+01 Co56  
  1291.60       45.  53.87   1.84  7.616E-03  1291.60  43.200    PBC<MDA FE59  
  1377.63      541.   5.94   1.65  7.221E-03
  1401.61      192.  15.38   1.44  7.119E-03
  1408.00      267.  12.02   1.92  7.092E-03  1408.00  21.005  9.956E+01 EU152 
  1461.04      180.  13.88   1.70  6.879E-03  1460.83  10.670  1.364E+02 K40   
  1764.29     1468.   2.79   2.11  5.879E-03  1764.49  15.400  9.010E+02 BI214 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:10:47 AMPage  5
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191278.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1771.35       15. 367.99   2.15  5.859E-03  1771.35  15.480    PBC<MDA Co56  
  1836.06       21.  82.21   2.19  5.686E-03  1836.06  99.200    PBC<MDA Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   212.55    53.33      1413.       285. 1.071E+04   19.55   0.755  -      sD
   270.49    67.77      2567.       246. 7.016E+03   35.20   0.982  -      sM
   298.91    74.89      2951.      2802. 7.343E+04    3.33   0.777  -       D
   308.22    77.22      2770.      4779. 1.225E+05    2.13   0.780  -       D
   317.06    79.43      2448.       396. 9.981E+03   18.35   0.782  -      sD
   324.44    81.27      2583.       252. 6.258E+03   29.20   0.784  -      sD
   334.83    83.87      2215.       479. 1.169E+04   14.62   0.787  -      sD
   359.11    89.94      1928.       565. 1.334E+04   11.77   0.793  -      sD
   549.01   137.42      1779.        70. 1.655E+03   86.00   0.842  -      sc
   645.34   161.47      1197.        69. 1.778E+03   72.08   0.867  -      sc
   714.45   178.79       841.        70. 1.910E+03   62.29   0.590  -      s 
  1032.70   258.53       889.       191. 6.932E+03   23.24   0.965  -      sD
  1077.49   269.57      1133.       278. 1.041E+04   23.98   1.827  -      s 
  1510.06   377.73       360.        71. 3.463E+03   47.78   0.290  -      s 
  2119.23   529.98       123.        35. 2.215E+03   48.23   1.224  -      sD
  2364.53   591.35        50.        19. 1.322E+03   57.41   0.311  -      sM
  2720.29   680.29        67.        10. 8.046E+02  124.64   0.745  -      sc
  3072.03   768.21       229.       851. 7.312E+04    5.44   1.657  -      sM
  3142.84   785.91       256.       260. 2.275E+04   16.68   0.553  -      sM
  3188.33   797.28        37.        27. 2.360E+03   38.89   0.696  -      sM
  3222.88   805.92       175.       240. 2.143E+04   14.09   1.200  -      sM
  3734.73   933.85       188.       462. 4.644E+04    8.56   1.481  -      sM
  4952.30  1238.13        72.       684. 8.673E+04    4.80   1.881  -       M
  5510.58  1377.63        74.       541. 7.497E+04    5.94   1.651  -       M
  5606.55  1401.61       102.       192. 2.697E+04   15.38   1.440  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:10:47 AMPage  6
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191278.An1            
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.08    46.66      1583.       691.     0.384    10.91   0.798s
 TH-227    199.98    50.14      1106.       118.     0.066    40.74   0.751D
 AM-241    237.55    59.54      3231.       138.     0.077    69.99   0.761 
 TH-234    252.55    63.29      2269.       334.     0.185    20.92   0.765D
 Sn-126    256.52    64.28      5352.        96.     0.053   108.01   0.766s
 BA-133    323.33    80.99     33259.      -104.    -0.058    98.06   0.784 
 Np-237    345.33    86.49     33145.         0.     0.000   246.99   0.789A
 EU-155    345.54    86.54     33041.      -104.    -0.058   246.52   0.790D
 Sn-126    347.13    86.94     32080.       112.     0.062    73.90   0.790D
 Sn-126    349.65    87.57     31126.       467.     0.259    17.50   0.791D
 Cd-109    351.53    88.04     30934.         0.     0.000   238.07   0.791A
 Nd-147    363.77    91.10     30830.      -105.    -0.058   236.74   0.794 
 TH-234    369.72    92.59      2100.       326.     0.181    20.63   0.796D
 AC-228    372.76    93.35     30495.       103.     0.057   239.17   0.797s
 Gd-153    389.36    97.50      5192.       -88.    -0.049   115.98   0.801s
 Np-239    397.36    99.50      3967.        83.     0.046   107.25   0.803 
 Gd-153    412.15   103.20      5137.       -18.    -0.010   553.38   0.807 
 Np-239    414.15   103.70      5119.         0.     0.000  1000.00   0.807s
 EU-155    420.60   105.31      5062.        84.     0.046   120.77   0.809s
 Np-239    423.87   106.13      4476.        48.     0.027   195.86   0.810s
 CO-57     487.58   122.06      3338.        40.     0.022   142.97   0.826D
 EU-154    491.73   123.10      3738.        84.     0.047   103.03   0.828s
 HF-181    531.42   133.02     10645.        86.     0.048   170.46   0.838s
 CE-144    533.47   133.54      1610.        74.     0.041    77.61   0.838D
 HF-181    544.52   136.30     10730.        86.     0.048   170.41   0.841s
 CO-57     545.21   136.47     10793.        50.     0.028   294.58   0.841s
 Tc-99m    561.35   140.51     10843.         0.     0.000  1000.00   0.845 
 U-235     575.09   143.95      1728.       203.     0.113    36.16   1.292s
 CE-141    581.07   145.44     10932.       -88.    -0.049   114.62   0.850s
 Ba-140    649.93   162.66      4925.       -86.    -0.048   115.50   0.868s
 U-235     652.81   163.38      1589.        84.     0.047    67.94   0.869D
 Cf-251    705.68   176.60      3222.       -86.    -0.048    93.86   0.882 
 U-235     743.08   185.95      2149.      2152.     1.196     4.73   1.109s
 TH-229    773.30   193.51      2400.       -16.    -0.009   545.44   0.899s
 U-235     820.58   205.33      2107.        33.     0.018   250.21   0.912s
 TH-229    842.65   210.85      2037.       -79.    -0.044   102.71   0.917s
 Cf-251    907.23   227.00      1713.        57.     0.031   130.66   0.933s
 TH-227    943.11   235.97      1008.       243.     0.135    19.60   0.942D
 PB-212    953.75   238.63      1137.       847.     0.471     6.60   0.945D
 PB-214    967.21   242.00      1120.      2797.     1.554     2.54   0.948D
 EU-152    977.99   244.69      8224.        71.     0.040   180.51   0.951s
 TH-227   1024.17   256.24      2480.        67.     0.037   106.09   0.962s
 Cd-113m  1054.01   263.70      3064.        66.     0.037   119.76   0.970s
 BI-210M  1062.53   265.83      3130.        66.     0.037   120.75   0.972s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:10:47 AMPage  7
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191278.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   1108.33   277.28      1738.       -74.    -0.041    67.92   0.983s
 Hg-203   1115.99   279.20      2238.       -71.    -0.040    94.62   0.985s
 I-131    1136.39   284.30      1401.       -58.    -0.032   122.13   0.990s
 PB-214   1178.61   294.86      1075.      6507.     3.615     1.65   1.132 
 TL-210   1183.18   296.00     11515.       -62.    -0.034   246.66   1.002s
 PB-212   1199.30   300.03     11453.       -62.    -0.034   173.31   1.006 
 PA-231   1199.46   300.07     11392.       -62.    -0.034   244.38   1.006 
 PA-233   1199.90   300.18     11330.       -20.    -0.011   764.70   1.006 
 PA-231   1209.78   302.65     11310.         0.     0.000  1000.00   1.008s
 BA-133   1211.62   303.11       816.       100.     0.056    56.82   0.416s
 Ba-140   1218.57   304.85     11310.         0.     0.000  1000.00   1.011s
 BI-210M  1218.76   304.90     11310.         0.     0.000  1000.00   1.011s
 Ir-192   1232.94   308.44     11310.         0.     0.000  1000.00   1.014s
 Ir-192   1265.13   316.49      1046.       -45.    -0.025   135.28   1.022s
 CR-51    1279.51   320.08      1852.       -61.    -0.034   100.55   1.026s
 La-140   1314.21   328.76      1030.        60.     0.033   100.51   1.034s
 Cf-249   1332.92   333.44       964.        54.     0.030   108.86   1.039s
 AC-228   1350.79   337.91       637.       266.     0.148    19.20   1.388s
 Cs-136   1361.44   340.57      2935.       -62.    -0.034   124.25   1.045s
 EU-152   1376.30   344.29      2823.       -62.    -0.035   121.46   1.049s
 HF-181   1382.47   345.83      2760.       -62.    -0.035   119.96   1.050s
 PB-214   1406.88   351.93      1213.     10481.     5.823     1.08   1.056D
 BA-133   1423.15   356.00     12132.        53.     0.030   291.91   1.060s
 I-131    1457.08   364.48       697.        51.     0.028    97.45   1.069 
 BA-133   1534.50   383.84      1989.        52.     0.029   122.55   1.087 
 Cf-249   1550.94   387.95       509.       110.     0.061    30.66   1.091D
 SN-113   1565.90   391.69      2029.        42.     0.024   151.09   1.095s
 SB-125   1710.63   427.88       671.        45.     0.025   108.86   1.129s
 AG-108M  1734.87   433.94       524.        38.     0.021   114.89   1.135s
 SB-125   1852.59   463.37      1079.        13.     0.007   347.37   1.163s
 Ir-192   1871.36   468.06      1120.       -51.    -0.028    93.86   1.167s
 BE-7     1909.50   477.60       635.        72.     0.040    51.03   1.176s
 La-140   1947.33   487.05       329.       103.     0.057    35.77   1.561s
 RU-103   1987.33   497.05       352.        22.     0.012   171.19   1.194 
 RH-106   2046.57   511.86       740.       249.     0.138    16.69   2.458s
 Kr-85    2055.03   513.98       931.        36.     0.020   121.02   1.210s
 Nd-147   2123.11   531.00       563.       -49.    -0.027    70.02   1.225s
 Ba-140   2148.15   537.26       496.       -48.    -0.026    92.63   1.231s
 CS-134   2252.06   563.24       364.         7.     0.004   534.97   1.255 
 CS-134   2276.40   569.32       380.       -11.    -0.006   252.43   1.260 
 PA-234   2276.99   569.47       403.         5.     0.003   533.85   1.261s
 BI-207   2277.92   569.70       391.        20.     0.011   141.66   1.261s
 TL-208   2331.81   583.17       322.       319.     0.177    13.53   1.239 
 SB-125   2401.12   600.50       659.        37.     0.021    99.48   1.289s
 SB-124   2410.04   602.73       422.        38.     0.021    79.14   1.291s
 CS-134   2417.96   604.71      9922.       -38.    -0.021   367.30   1.292 
 BI-214   2435.72   609.15       283.      8501.     4.723     1.18   1.376 
 RU-103   2440.31   610.30      9883.       -33.    -0.018   424.55   1.297s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:10:47 AMPage  8
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191278.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-108M  2456.25   614.28      9850.         0.     0.000  1000.00   1.301s
 PM-144   2471.37   618.06      9850.         0.     0.000  1000.00   1.304s
 RH-106   2485.24   621.53       144.        38.     0.021    62.61   2.908s
 SB-125   2542.69   635.89       369.       -35.    -0.019   288.57   1.320s
 I-131    2547.03   636.97       359.        22.     0.012   124.20   1.321s
 AG-110M  2630.18   657.76       620.       -45.    -0.025    79.81   1.339s
 CS-137   2645.77   661.66       927.       -52.    -0.029    83.30   1.343 
 NB-94    2810.88   702.93       165.       102.     0.057    27.06   1.869s
 SB-124   2890.31   722.79       644.       -47.    -0.026    78.45   1.396 
 AG-108M  2890.91   722.94       691.       -28.    -0.016   132.04   1.397 
 EU-154   2892.60   723.36       719.         0.     0.000  1000.00   1.397s
 ZR-95    2895.96   724.20       719.         0.     0.000  1000.00   1.398s
 PM-146   2942.05   735.72       243.        -8.    -0.004   139.82   1.408s
 PM-146   2987.81   747.16       329.       -43.    -0.024    87.56   1.417 
 ZR-95    3026.09   756.73       282.        -8.    -0.004   141.58   1.426s
 AG-110M  3054.96   763.94      1431.       -43.    -0.024   125.85   1.432s
 NB-95    3062.34   765.79      1388.       -43.    -0.024   123.86   1.433s
 PA-234M  3064.83   766.41      1302.       -36.    -0.020   141.54   1.434s
 EU-152   3114.87   778.92       286.       -41.    -0.023    86.04   1.444 
 BI-212   3140.88   785.42       729.       -44.    -0.024    25.18   1.450s
 CS-134   3182.68   795.87       668.       -45.    -0.025    83.49   1.459 
 TL-210   3197.61   799.60       410.        33.     0.018    88.89   1.462s
 CS-134   3207.01   801.95      1679.       -43.    -0.024   134.10   1.464 
 CO-58    3242.31   810.77      1636.       -44.    -0.024    25.17   1.471s
 La-140   3262.30   815.77      1567.       -44.    -0.024    37.39   1.475 
 Cs-136   3273.22   818.50      1606.       -45.    -0.025   127.39   1.478s
 MN-54    3338.63   834.85       476.       -53.    -0.029    31.25   1.492 
 TL-208   3441.51   860.56       290.        30.     0.017   119.94   1.513s
 NB-94    3483.65   871.10       424.       -46.    -0.026    64.81   1.522s
 EU-154   3492.19   873.23       442.        43.     0.024    71.02   1.523s
 PA-234   3521.39   880.53       600.         8.     0.005   425.56   1.529s
 PA-234   3532.24   883.24       608.         0.     0.000  1000.00   1.531 
 AG-110M  3538.01   884.68       635.       -43.    -0.024    83.71   1.533s
 Sc-46    3556.40   889.28       707.        -9.    -0.005   425.36   1.536s
 Y-88     3591.45   898.04       243.        37.     0.021    90.21   1.543 
 AC-228   3643.60   911.08       168.       290.     0.161    12.15   1.415s
 AG-110M  3749.30   937.49       878.       -39.    -0.022   108.29   1.576s
 PA-234   3783.42   946.02       229.         4.     0.002   741.82   1.582s
 EU-152   3855.80   964.11       532.        38.     0.021    86.26   1.597 
 AC-228   3874.74   968.84       150.       148.     0.082    20.00   2.305s
 EU-154   3984.71   996.33       407.        29.     0.016   101.30   1.622s
 PA-234M  4003.39  1001.00       395.        32.     0.018    89.17   1.626s
 EU-154   4018.51  1004.77       534.        -8.    -0.004   410.03   1.629s
 Co-56    4150.81  1037.84       240.       -40.    -0.022    86.87   1.655 
 Cs-136   4191.74  1048.07       251.       -41.    -0.023    56.98   1.663s
 RH-106   4200.91  1050.36       288.        36.     0.020    69.30   1.665s
 BI-207   4254.12  1063.66       150.         7.     0.004   398.33   1.675s
 Ga-68    4309.10  1077.40       180.        18.     0.010   165.55   1.685 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:10:47 AMPage  9
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191278.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 FE-59    4396.54  1099.25       221.       -30.    -0.016    91.49   1.702s
 EU-152   4447.85  1112.07      2271.       -39.    -0.022   171.40   1.712 
 ZN-65    4461.74  1115.55      2231.       -40.    -0.022   169.65   1.714s
 BI-214   4480.53  1120.24       158.      1798.     0.999     2.93   1.757 
 Sc-46    4481.77  1120.55      2192.       -22.    -0.012   306.85   1.718 
 Ta-182   4484.77  1121.30      2158.        30.     0.017   216.18   1.719 
 CO-60    4692.60  1173.24       151.        13.     0.007   203.70   1.757 
 Ta-182   4755.88  1189.05       135.        21.     0.012   123.58   1.769 
 Ta-182   4885.38  1221.41       187.       -32.    -0.018    99.67   1.792 
 Co-56    4952.89  1238.28       847.       -33.    -0.019    81.41   1.805 
 EU-154   5098.00  1274.54       156.         0.     0.000  1000.00   1.831 
 FE-59    5166.25  1291.60       107.        45.     0.025    53.87   1.843s
 TL-210   5251.92  1313.00       144.        -7.    -0.004   391.49   1.858s
 CO-60    5329.96  1332.50       160.       -17.    -0.009   159.52   1.871s
 EU-152   5632.13  1408.00       381.       267.     0.148    12.02   1.923 
 K-40     5844.39  1461.04        91.       180.     0.100    13.88   1.697 
 La-140   6385.44  1596.21       165.       -18.    -0.010    93.29   2.044s
 SB-124   6764.81  1690.98        85.       -16.    -0.009   137.43   2.102s
 BI-214   7059.70  1764.65        40.      1455.     0.808     2.87   2.109 
 Co-56    7086.53  1771.35      1506.        15.     0.008   367.99   2.149s
 Y-88     7345.59  1836.06        48.        21.     0.012    82.21   2.185 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   2.2244E+01                                      5.31E+01             
                           477.60 2.224E+01 &(  3.723E+01 5.10E+01 1.05E+01 G  
 
NA-22    C  -1.2032E-01                                      9.50E+02             
                          1274.53-1.203E-01 &(  4.379E+00 1.70E+03 9.99E+01 G  
 
K-40     N   1.3642E+02                                      4.66E+11             
                          1460.83 1.364E+02  (P 3.566E+01 1.39E+01 1.07E+01 G  
 
Sc-46    F  -4.7658E-01                                      8.38E+01             
                           889.28-4.766E-01 &(  6.805E+00 4.25E+02 1.00E+02 G  
                          1120.55-1.404E+00 +   1.434E+01 3.07E+02 1.00E+02 G  
 
CR-51    F  -1.4612E+01                                      2.77E+01             
                           320.08-1.461E+01 ?(  4.867E+01 1.01E+02 9.94E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:10:47 AMPage 10
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191278.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
MN-54    C  -2.6836E+00                                      3.12E+02             
                           834.85-2.684E+00 ?(P 5.330E+00 3.12E+01 1.00E+02 G  
 
FE-59    F   1.4194E+00                                      4.45E+01             
                          1099.25-3.348E+00 ?(P 8.132E+00 9.15E+01 5.65E+01 G  
                          1291.60 7.655E+00 ?(  8.584E+00 5.39E+01 4.32E+01 G  
 
Co-56    C  -1.7222E-02                                      7.73E+01             
                           846.77-1.722E-02 %(  4.032E+00 1.03E+04 9.99E+01 G  
                          1238.28-3.567E+00 + P 1.475E+01 8.14E+01 6.61E+01 G  
                          1037.84-1.720E+01 +   3.231E+01 8.69E+01 1.41E+01 G  
                          1771.35 9.158E+00 &   1.124E+02 3.68E+02 1.55E+01  A 
 
CO-57    C   6.1211E+00                                      2.72E+02             
                           122.06 5.914E-01 }   4.031E+00 1.43E+02 8.56E+01 G  
                           136.47 6.121E+00 &(  5.968E+01 2.95E+02 1.07E+01 G  
 
CO-58    C  -2.1961E+00                                      7.09E+01             
                           810.78-2.196E+00  (P 9.581E+00 2.52E+01 9.95E+01 G  
 
CO-60    F  -1.8917E-01                                      1.93E+03             
                          1332.50-1.278E+00 ?(P 4.617E+00 1.60E+02 1.00E+02 G  
                          1173.24 9.007E-01 ?(P 4.041E+00 2.04E+02 9.99E+01 G  
 
ZN-65    F  -5.0537E+00                                      2.44E+02             
                          1115.55-5.054E+00 &(  2.847E+01 1.70E+02 5.06E+01 G  
 
NB-94    I   4.6260E+00                                      7.41E+06             
                           702.63 4.626E+00  (  2.838E+00 2.71E+01 9.79E+01 G  
                           871.10-2.440E+00 &   5.217E+00 6.48E+01 9.99E+01 G  
 
ZR-95    I  -6.7080E-01                                      6.40E+01             
                           756.73-6.708E-01 &(P 7.005E+00 1.42E+02 5.45E+01 G  
                           724.20 0.000E+00 +   1.316E+01 1.00E+03 4.42E+01 G  
 
NB-95    I  -2.0446E+00                                      6.40E+01             
                           765.79-2.045E+00 ?(  8.410E+00 1.24E+02 9.98E+01 G  
 
RU-103   I   8.0116E-01                                      3.93E+01             
                           497.05 8.012E-01 &(P 3.340E+00 1.71E+02 9.09E+01 G  
                           610.30-2.285E+01 +   3.213E+02 4.25E+02 5.75E+00 GA 
 
RH-106   I   3.2426E+01                                      3.74E+02             
                           621.92 1.540E+01  (  2.377E+01 6.26E+01 9.93E+00 G  
                          1050.36 1.408E+02 ?(  3.226E+02 6.93E+01 1.56E+00 G  
                           511.86 4.293E+01 & P 2.230E+01 1.67E+01 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:10:47 AMPage 11
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191278.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C   1.2583E+00                                      1.53E+05             
                           433.94 1.258E+00 &(  3.655E+00 1.15E+02 9.05E+01 G  
                           722.94-1.422E+00 +   6.260E+00 1.32E+02 9.08E+01 G  
                           614.28 0.000E+00 -   2.064E+01 1.00E+03 8.98E+01 G  
 
AG-110M  F  -3.1873E+00                                      2.50E+02             
                           884.68-3.187E+00 ?(  8.845E+00 8.37E+01 7.27E+01 G  
                           657.76-1.998E+00 +   5.283E+00 7.98E+01 9.46E+01 G  
                           937.49-6.387E+00 +   2.298E+01 1.08E+02 3.44E+01 G  
                          1384.30-5.300E-01 &   4.326E+01 2.43E+03 2.43E+01 G  
                           763.94-9.130E+00 &   3.816E+01 1.26E+02 2.23E+01 G  
 
SN-113   F   1.8462E+00                                      1.15E+02             
                           391.69 1.846E+00 &(P 9.262E+00 1.51E+02 6.40E+01 G  
 
SB-124   F   1.4997E+00                                      6.02E+01             
                           602.73 1.500E+00 ?(  3.935E+00 7.91E+01 9.83E+01 G  
                          1690.98-3.054E+00 &   8.717E+00 1.37E+02 4.78E+01 G  
                           722.79-1.957E+01 +   5.083E+01 7.85E+01 1.08E+01 G  
 
SB-125   I   5.5570E+00                                      1.01E+03             
                           427.88 4.539E+00 &(P 1.246E+01 1.09E+02 2.96E+01 G  
                           600.50 8.111E+00 *(P 2.682E+01 9.95E+01 1.79E+01 G  
                           635.89-1.255E+01 + P 3.340E+01 2.89E+02 1.13E+01 G  
                           463.37 4.078E+00 ?(P 4.736E+01 3.47E+02 1.05E+01 G  
 
I-131    I   2.5294E+00                                      8.02E+00             
                           364.48 1.651E+00 &(  4.054E+00 9.74E+01 8.17E+01 G  
                           284.30-2.038E+01 &   6.260E+01 1.22E+02 6.14E+00 G  
                           636.97 1.254E+01 &(P 5.209E+01 1.24E+02 7.17E+00 G  
 
Gd-153   F  -3.7610E+00                                      2.42E+02             
                            97.50-3.761E+00  (  1.443E+01 1.16E+02 3.00E+01 G  
                           103.20-1.064E+00 &   1.954E+01 5.53E+02 2.18E+01 G  
 
Ga-68    C   3.9991E+01                                      4.71E-02             
                          1077.40 3.999E+01 &(  1.449E+02 1.66E+02 3.30E+00 G  
 
BA-133   F   4.5550E+00                                      3.85E+03             
                           356.00 2.227E+00 ?(  2.151E+01 2.92E+02 6.20E+01 G  
                           302.85 1.244E+01  (  1.689E+01 5.68E+01 1.83E+01 G  
                           383.84 1.590E+01 ? P 6.463E+01 1.23E+02 8.94E+00 GA 
                            80.99-4.204E+00 + P 3.459E+01 9.81E+01 3.41E+01 GA 
 
CS-134   I  -2.5554E+00                                      7.54E+02             
                           795.87-2.555E+00  (  7.072E+00 8.35E+01 8.55E+01 G  
                           604.71-1.548E+00 +   1.882E+01 3.67E+02 9.76E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:10:47 AMPage 12
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191278.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           569.32-2.682E+00 +   2.281E+01 2.52E+02 1.54E+01 G  
                           801.95-2.473E+01 +   1.101E+02 1.34E+02 8.69E+00 G  
                           563.24 3.117E+00 +   4.080E+01 5.35E+02 8.35E+00 G  
 
CS-137   I  -2.6023E+00                                      1.10E+04             
                           661.66-2.602E+00 ?(  7.178E+00 8.33E+01 8.52E+01 G  
 
CE-139   F  -2.2990E-02                                      1.38E+02             
                           165.85-2.299E-02 &(  5.869E+00 7.68E+03 7.99E+01 G  
 
Ba-140   I  -6.9976E+00                                      1.28E+01             
                           537.26-6.998E+00 ?(  1.564E+01 9.26E+01 2.44E+01 G  
                           162.66-2.001E+01 +   7.644E+01 1.16E+02 6.22E+00 G  
                           304.85 0.000E+00 +   2.661E+02 1.00E+03 4.29E+00 G  
 
La-140   I   2.0745E+00                                      1.28E+01             
                          1596.21-1.613E+00 &(P 5.697E+00 9.33E+01 9.54E+01 G  
                           487.02 7.515E+00  (P 6.348E+00 3.58E+01 4.55E+01 G  
                           328.76 7.213E+00 &(  1.823E+01 1.01E+02 2.03E+01 G  
                           815.77-9.443E+00 & P 4.028E+01 3.74E+01 2.33E+01 G  
 
CE-141   I  -2.4631E+00                                      3.25E+01             
                           145.44-2.463E+00 ?(P 1.369E+01 1.15E+02 4.82E+01 G  
 
CE-144   I   8.6613E+00                                      2.85E+02             
                           133.54 8.661E+00  (  2.222E+01 7.76E+01 1.11E+01 G  
 
PM-144   C   8.9071E-02                                      3.63E+02             
                           696.54 8.907E-02 %(  3.630E+00 1.73E+03 9.90E+01 G  
                           618.06 0.000E+00 &   1.880E+01 1.00E+03 9.91E+01 G  
 
EU-152   F   4.1415E+00                                      4.94E+03             
                           121.78 0.000E+00 }   1.181E+01 5.75E+03 2.86E+01 G  
                           344.29-5.914E+00 ?(  2.380E+01 1.21E+02 2.65E+01 G  
                          1112.07-1.867E+01 +   1.062E+02 1.71E+02 1.36E+01 G  
                           778.92-1.522E+01 +   3.040E+01 8.60E+01 1.29E+01 G  
                           964.11 1.512E+01  (  4.327E+01 8.63E+01 1.46E+01 G  
                           244.69 1.815E+01 ?(  1.084E+02 1.81E+02 7.58E+00 G  
                          1408.00 9.956E+01   P 3.493E+01 1.20E+01 2.10E+01 GA 
 
EU-154   I   7.9052E+00                                      3.14E+03             
                           123.10 2.629E+00 ?(  8.961E+00 1.03E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   1.250E+01 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 -   2.870E+01 1.00E+03 2.02E+01 G  
                           873.23 1.850E+01 ?(P 4.345E+01 7.10E+01 1.23E+01 G  
                          1004.77-2.636E+00 -   3.638E+01 4.10E+02 1.80E+01 G  
                           996.33 1.594E+01 ?(  5.381E+01 1.01E+02 1.06E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:10:47 AMPage 13
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191278.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I   4.9791E+00                                      1.81E+03             
                           105.31 4.979E+00 ?(P 1.989E+01 1.21E+02 2.12E+01 G  
                            86.54-4.536E+00 +   3.693E+01 2.47E+02 3.07E+01 G  
 
HF-181   F   1.6830E+00                                      4.24E+01             
                           482.00-7.176E-02 %(  6.153E+00 2.56E+03 8.05E+01 G  
                           133.02 2.569E+00 *(  1.448E+01 1.70E+02 4.33E+01 G  
                           345.83-1.045E+01 &   4.153E+01 1.20E+02 1.51E+01 G  
                           136.30 1.927E+01 &(  1.086E+02 1.70E+02 5.85E+00 G  
 
Ta-182   F   6.6757E+00                                      1.14E+02             
                          1121.30 5.675E+00  (  4.078E+01 2.16E+02 3.49E+01 G  
                          1221.41-8.170E+00 +   1.713E+01 9.97E+01 2.70E+01 G  
                          1189.05 8.833E+00  (  2.391E+01 1.24E+02 1.62E+01 G  
 
Hg-203   F  -1.8722E+00                                      4.66E+01             
                           279.20-1.872E+00 &(  5.862E+00 9.46E+01 8.15E+01 G  
 
TL-208   N   1.4230E+01                                      6.98E+02             
                           583.02 1.444E+01  (P 3.904E+00 1.35E+01 8.45E+01 G  
                           277.28-2.505E+01 - P 6.645E+01 6.79E+01 6.31E+00 G  
                           860.56 1.282E+01 &(P 3.454E+01 1.20E+02 1.24E+01 G  
 
PM-146   C  -2.4092E-01                                      2.02E+03             
                           453.88-2.409E-01 &(  5.934E+00 1.01E+03 6.50E+01 G  
                           747.16-5.896E+00 +   1.198E+01 8.76E+01 3.40E+01 G  
                           735.72-1.605E+00 & P 1.543E+01 1.40E+02 2.25E+01 G  
 
Y-88     F   2.1166E+00                                      1.07E+02             
                          1836.06 2.082E+00  (P 3.459E+00 8.22E+01 9.92E+01 G  
                           898.04 2.153E+00  (P 4.353E+00 9.02E+01 9.37E+01 G  
 
Cd-113m      2.2425E+04                                      5.33E+03             
                           263.70 2.242E+04 @(  8.895E+04 1.20E+02 6.00E-03   K
 
Cf-251   T  -7.6213E+00                                      3.28E+05             
                           176.60-7.621E+00  (  2.365E+01 9.39E+01 1.70E+01 G  
                           227.00 1.640E+01 &   5.662E+01 1.31E+02 6.30E+00 GA 
 
Cf-249   T   5.3408E+00                                      1.28E+05             
                           387.95 4.593E+00  (  4.523E+00 3.07E+01 6.60E+01 G  
                           333.44 8.523E+00 &(  2.336E+01 1.09E+02 1.55E+01 G  
 
Sn-126       1.6528E+01                                      3.65E+07             
                            87.57 1.653E+01 }   2.919E+01 1.75E+01 3.75E+01 GA 
                            64.28 1.653E+01 &(  5.903E+01 1.08E+02 9.70E+00 G  
                            86.94 1.653E+01 }   1.233E+02 7.39E+01 9.04E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:10:47 AMPage 14
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191278.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-210   N   4.1610E+02                                      8.14E+03             
                            46.54 4.161E+02  (P 1.133E+02 1.09E+01 4.25E+00 G  
 
PB-212   N   3.7071E+01                                      6.98E+02             
                           238.63 3.707E+01  (P 6.997E+00 6.60E+00 4.33E+01 G  
                           300.03-4.272E+01 - P 3.460E+02 1.73E+02 3.28E+00 GA 
 
PB-214   N   7.1452E+02                                      5.84E+05             
                           351.93 7.145E+02  (P 1.125E+01 1.08E+00 3.76E+01 G  
                           295.09 7.532E+02 + P 1.800E+01 1.65E+00 1.93E+01 G  
                           242.00 7.212E+02     4.091E+01 2.54E+00 7.43E+00 GA 
 
BI-207   C   6.8103E-01                                      1.18E+04             
                          1063.66 5.671E-01 ?(P 4.995E+00 3.98E+02 7.45E+01 G  
                           569.70 7.678E-01 ?(  3.643E+00 1.42E+02 9.77E+01 G  
 
BI-212   N  -2.4184E-01                                      6.98E+02             
                           727.17-2.418E-01 %(P 7.814E+01 9.60E+03 7.55E+00 G  
                           785.42-1.660E+02 + P 4.878E+02 2.52E+01 1.28E+00 GA 
 
U-235    N   2.4530E+01                                      2.57E+11             
                           143.79 2.481E+01  (  2.400E+01 3.62E+01 1.10E+01 G  
                           205.33 1.103E+01 - P 7.301E+01 2.50E+02 5.01E+00 G  
                           163.38 2.393E+01  (  5.366E+01 6.79E+01 5.08E+00 G  
                           185.72 6.233E+01 * P 6.334E+00 4.73E+00 5.40E+01 GA 
 
BI-214   N   7.3037E+02                                      5.84E+05             
                           609.31 7.304E+02  (P 6.965E+00 1.18E+00 4.61E+01 G  
                          1120.29 7.728E+02 + P 2.630E+01 2.93E+00 1.51E+01 G  
                          1764.49 8.929E+02 + P 1.978E+01 2.87E+00 1.54E+01 G  
 
BI-210M  T   2.7140E+00                                      1.10E+09             
                           265.83 2.714E+00 ?(  1.085E+01 1.21E+02 5.00E+01 G  
                           304.90 0.000E+00 -   4.078E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   5.3006E+01                                      2.10E+03             
                           911.07 5.480E+01  (  1.192E+01 1.22E+01 2.90E+01 G  
                           968.97 4.868E+01  (  1.970E+01 2.00E+01 1.75E+01 G  
                           338.32 5.498E+01 *(  2.491E+01 1.92E+01 1.20E+01 G  
                            93.35 2.406E+01 -   1.901E+02 2.39E+02 5.56E+00 XA 
 
TH-227   N   3.1481E+01                                      7.95E+03             
                           256.24 1.912E+01 &(P 6.716E+01 1.06E+02 7.00E+00 G  
                           235.97 3.705E+01  (  2.302E+01 1.96E+01 1.23E+01 G  
                            50.14 3.373E+01  (  4.489E+01 4.07E+01 8.00E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:10:47 AMPage 15
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191278.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-229   N  -5.8676E+00                                      2.68E+06             
                           193.51-5.868E+00 ?(  8.471E+01 5.45E+02 4.40E+00 G  
                           210.85-4.534E+01 +   1.228E+02 1.03E+02 2.99E+00 G  
 
TH-234   N   7.5859E+01                                      1.63E+12             
                            92.59 7.586E+01  (P 5.028E+01 2.06E+01 5.58E+00 G  
                            63.29 1.483E+02 + P 9.987E+01 2.09E+01 3.81E+00 G  
 
PA-233   C  -2.0602E-02                                      7.82E+08             
                           312.01-2.060E-02 &(P 3.229E+01 3.38E+04 3.60E+01 G  
                           300.18-7.191E+00 &   1.821E+02 7.65E+02 6.20E+00 G  
 
PA-234   N   1.2162E+00                                      1.63E+12             
                           131.29 2.039E-01 %(  3.719E+01 5.51E+03 1.80E+01 G  
                           946.02 1.827E+00  (  3.086E+01 7.42E+02 1.34E+01 G  
                           569.47 2.440E+00 ?(  4.402E+01 5.34E+02 8.20E+00 G  
                           883.24 0.000E+00 -   6.546E+01 1.00E+03 9.60E+00 G  
                           880.53 7.254E+00 ?   1.038E+02 4.26E+02 6.00E+00 GA 
 
PA-234M  N   2.2729E+02                                      1.63E+12             
                          1001.00 2.273E+02  (P 6.737E+02 8.92E+01 8.37E-01 G  
                           766.41-5.881E+02 +   2.768E+03 1.42E+02 2.94E-01 G  
 
AM-241   T   6.9538E+00                                      1.58E+05             
                            59.54 6.954E+00 ?(  1.351E+01 7.00E+01 3.59E+01 G  
 
Ir-192   F  -1.2197E+00                                      7.40E+01             
                           316.49-1.220E+00 ?(  4.159E+00 1.35E+02 8.70E+01 G  
                           468.06-3.162E+00 +   9.839E+00 9.39E+01 5.18E+01 G  
                           308.44 0.000E+00 &   3.629E+01 1.00E+03 3.18E+01 G  
 
Cs-136   F  -2.2502E+00                                      1.30E+01             
                           818.50-2.250E+00 ?(  9.516E+00 1.27E+02 1.00E+02 G  
                          1048.07-3.140E+00 +   5.878E+00 5.70E+01 8.00E+01 G  
                           340.57-3.302E+00 +   1.359E+01 1.24E+02 4.69E+01 G  
 
Np-239   T   2.6906E+00                                      2.36E+00             
                           103.70 0.000E+00 -   1.770E+01 1.00E+03 2.40E+01 X  
                           106.13 2.691E+00 ?(  1.747E+01 1.96E+02 2.27E+01 G  
                            99.50 7.085E+00 &   2.514E+01 1.07E+02 1.50E+01 X  
 
Nd-147      -1.3357E+01                                      1.11E+01             
                           531.00-1.336E+01 ?(  3.091E+01 7.00E+01 1.30E+01 G  
                            91.10-4.844E+00 +   3.788E+01 2.37E+02 2.83E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:10:47 AMPage 16
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191278.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-210   N   1.6359E+00                                      5.84E+05             
                           799.60 1.636E+00 &(  4.834E+00 8.89E+01 9.90E+01 G  
                           296.00-1.746E+00 -   1.425E+01 2.47E+02 7.90E+01 G  
                          1313.00-2.465E+00 +   2.064E+01 3.91E+02 2.10E+01 GA 
 
Kr-85    I   2.8941E+02                                      3.92E+03             
                           513.98 2.894E+02  (  1.165E+03 1.21E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 Nd-147      91.10     30830.      -105.    -0.058   236.74  -4.844E+00   
 Gd-153      97.50      5192.       -88.    -0.049   115.98  -3.761E+00   
 Np-239      99.50      3967.        83.     0.046   107.25   7.085E+00   
 Gd-153     103.20      5137.       -18.    -0.010   553.38  -1.064E+00   
 Np-239     106.13      4476.        48.     0.027   195.86   2.691E+00   
 HF-181     133.02     10645.        86.     0.048   170.46   2.569E+00   
 HF-181     136.30     10730.        86.     0.048   170.41   1.927E+01   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:10:47 AMPage 17
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191278.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CE-141     145.44     10932.       -88.    -0.049   114.62  -2.463E+00  P
 Ba-140     162.66      4925.       -86.    -0.048   115.50  -2.001E+01   
 Cf-251     176.60      3222.       -86.    -0.048    93.86  -7.621E+00   
 TH-229     193.51      2400.       -16.    -0.009   545.44  -5.868E+00   
 TH-229     210.85      2037.       -79.    -0.044   102.71  -4.534E+01   
 Cf-251     227.00      1713.        57.     0.031   130.66   1.640E+01   
 Cd-113m    263.70      3064.        66.     0.037   119.76   2.242E+04   
 BI-210M    265.83      3130.        66.     0.037   120.75   2.714E+00   
 Hg-203     279.20      2238.       -71.    -0.040    94.62  -1.872E+00   
 I-131      284.30      1401.       -58.    -0.032   122.13  -2.038E+01   
 TL-210     296.00     11515.       -62.    -0.034   246.66  -1.746E+00   
 PA-231     300.07     11392.       -62.    -0.034   244.38  -5.690E+01   
 PA-233     300.18     11330.       -20.    -0.011   764.70  -7.191E+00   
 Ir-192     316.49      1046.       -45.    -0.025   135.28  -1.220E+00   
 CR-51      320.08      1852.       -61.    -0.034   100.55  -1.461E+01   
 Cs-136     340.57      2935.       -62.    -0.034   124.25  -3.302E+00   
 HF-181     345.83      2760.       -62.    -0.035   119.96  -1.045E+01   
 I-131      364.48       697.        51.     0.028    97.45   1.651E+00   
 SN-113     391.69      2029.        42.     0.024   151.09   1.846E+00  P
 SB-125     427.88       671.        45.     0.025   108.86   4.539E+00  P
 AG-108M    433.94       524.        38.     0.021   114.89   1.258E+00   
 SB-125     463.37      1079.        13.     0.007   347.37   4.078E+00  P
 Ir-192     468.06      1120.       -51.    -0.028    93.86  -3.162E+00   
 RU-103     497.05       352.        22.     0.012   171.19   8.012E-01  P
 Kr-85      513.98       931.        36.     0.020   121.02   2.894E+02   
 Nd-147     531.00       563.       -49.    -0.027    70.02  -1.336E+01   
 Ba-140     537.26       496.       -48.    -0.026    92.63  -6.998E+00   
 PA-234     569.47       403.         5.     0.003   533.85   2.440E+00   
 BI-207     569.70       391.        20.     0.011   141.66   7.678E-01   
 SB-125     600.50       659.        37.     0.021    99.48   8.111E+00  P
 SB-124     602.73       422.        38.     0.021    79.14   1.500E+00   
 RU-103     610.30      9883.       -33.    -0.018   424.55  -2.285E+01   
 SB-125     635.89       369.       -35.    -0.019   288.57  -1.255E+01  P
 I-131      636.97       359.        22.     0.012   124.20   1.254E+01  P
 AG-110M    657.76       620.       -45.    -0.025    79.81  -1.998E+00   
 CS-137     661.66       927.       -52.    -0.029    83.30  -2.602E+00   
 SB-124     722.79       644.       -47.    -0.026    78.45  -1.957E+01   
 AG-108M    722.94       691.       -28.    -0.016   132.04  -1.422E+00   
 PM-146     735.72       243.        -8.    -0.004   139.82  -1.605E+00  P
 PM-146     747.16       329.       -43.    -0.024    87.56  -5.896E+00   
 ZR-95      756.73       282.        -8.    -0.004   141.58  -6.708E-01  P
 AG-110M    763.94      1431.       -43.    -0.024   125.85  -9.130E+00   
 NB-95      765.79      1388.       -43.    -0.024   123.86  -2.045E+00   
 PA-234M    766.41      1302.       -36.    -0.020   141.54  -5.881E+02   
 BI-212     785.42       729.       -44.    -0.024    25.18  -1.660E+02  P
 TL-210     799.60       410.        33.     0.018    88.89   1.636E+00   
 CO-58      810.77      1636.       -44.    -0.024    25.17  -2.196E+00  P
 Cs-136     818.50      1606.       -45.    -0.025   127.39  -2.250E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:10:47 AMPage 18
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191278.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 MN-54      834.85       476.       -53.    -0.029    31.25  -2.684E+00  P
 PA-234     880.53       600.         8.     0.005   425.56   7.254E+00   
 AG-110M    884.68       635.       -43.    -0.024    83.71  -3.187E+00   
 Sc-46      889.28       707.        -9.    -0.005   425.36  -4.766E-01   
 Y-88       898.04       243.        37.     0.021    90.21   2.153E+00  P
 AG-110M    937.49       878.       -39.    -0.022   108.29  -6.387E+00   
 PA-234     946.02       229.         4.     0.002   741.82   1.827E+00   
 PA-234M   1001.00       395.        32.     0.018    89.17   2.273E+02  P
 Co-56     1037.84       240.       -40.    -0.022    86.87  -1.720E+01   
 Cs-136    1048.07       251.       -41.    -0.023    56.98  -3.140E+00   
 BI-207    1063.66       150.         7.     0.004   398.33   5.671E-01  P
 Ga-68     1077.40       180.        18.     0.010   165.55   3.999E+01   
 FE-59     1099.25       221.       -30.    -0.016    91.49  -3.348E+00  P
 ZN-65     1115.55      2231.       -40.    -0.022   169.65  -5.054E+00   
 Sc-46     1120.55      2192.       -22.    -0.012   306.85  -1.404E+00   
 Ta-182    1121.30      2158.        30.     0.017   216.18   5.675E+00   
 CO-60     1173.24       151.        13.     0.007   203.70   9.007E-01  P
 Ta-182    1189.05       135.        21.     0.012   123.58   8.833E+00   
 Ta-182    1221.41       187.       -32.    -0.018    99.67  -8.170E+00   
 Co-56     1238.28       847.       -33.    -0.019    81.41  -3.567E+00  P
 FE-59     1291.60       107.        45.     0.025    53.87   7.655E+00   
 TL-210    1313.00       144.        -7.    -0.004   391.49  -2.465E+00   
 CO-60     1332.50       160.       -17.    -0.009   159.52  -1.278E+00  P
 SB-124    1690.98        85.       -16.    -0.009   137.43  -3.054E+00   
 Co-56     1771.35      1506.        15.     0.008   367.99   9.158E+00   
 Y-88      1836.06        48.        21.     0.012    82.21   2.082E+00  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    2.2244E+01    2.2244E+01    5.103E+01%                3.72E+01
 NA-22  #A   -1.2032E-01   -1.2032E-01    1.698E+03%                4.38E+00
 K-40         1.3642E+02    1.3642E+02    1.388E+01%                3.57E+01
 Sc-46  #A   -4.7658E-01   -4.7658E-01    4.254E+02%                6.80E+00
 CR-51  #A   -1.4612E+01   -1.4612E+01    1.005E+02%                4.87E+01
 MN-54  #A   -2.6836E+00   -2.6836E+00    3.125E+01%                5.33E+00
 FE-59  #A    1.4194E+00    1.4194E+00    5.309E+01%                8.13E+00
 Co-56  #A   -1.7222E-02   -1.7222E-02    1.029E+04%                4.03E+00
 CO-57  #A    6.1211E+00    6.1211E+00    2.946E+02%                5.97E+01
 CO-58  #A   -2.1961E+00   -2.1961E+00    2.517E+01%                9.58E+00
 CO-60  #A   -1.8917E-01   -1.8917E-01    1.294E+02%                4.62E+00
 ZN-65  #A   -5.0537E+00   -5.0537E+00    1.697E+02%                2.85E+01
 NB-94        4.6260E+00    4.6260E+00    2.706E+01%                2.84E+00
 ZR-95  #A   -6.7080E-01   -6.7080E-01    1.416E+02%                7.01E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:10:47 AMPage 19
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191278.An1            
                                                                                 
 NB-95  #A   -2.0446E+00   -2.0446E+00    1.239E+02%                8.41E+00
 RU-103 #A    8.0115E-01    8.0116E-01    1.712E+02%                3.34E+00
 RH-106 #     3.2426E+01    3.2426E+01    4.669E+01%                2.38E+01
 AG-108M#A    1.2583E+00    1.2583E+00    1.149E+02%                3.66E+00
 AG-110M#A   -3.1873E+00   -3.1873E+00    8.371E+01%                8.84E+00
 SN-113 #A    1.8462E+00    1.8462E+00    1.511E+02%                9.26E+00
 SB-124 #A    1.4997E+00    1.4997E+00    7.914E+01%                3.93E+00
 SB-125 #A    5.5570E+00    5.5570E+00    9.948E+01%                1.25E+01
 I-131  #A    2.5294E+00    2.5294E+00    7.893E+01%                4.05E+00
 Gd-153 #A   -3.7610E+00   -3.7610E+00    1.160E+02%                1.44E+01
 Ga-68  #A    3.9834E+01    3.9991E+01    1.656E+02%                1.45E+02
 Tc-99m #A    0.0000E+00    0.0000E+00    1.000E+03%                7.46E+00
 BA-133  A    4.5550E+00    4.5550E+00    5.682E+01%                2.15E+01
 CS-134  A   -2.5554E+00   -2.5554E+00    8.349E+01%                7.07E+00
 CS-137 #A   -2.6023E+00   -2.6023E+00    8.330E+01%                7.18E+00
 CE-139 #A   -2.2990E-02   -2.2990E-02    7.684E+03%                5.87E+00
 Ba-140 #A   -6.9975E+00   -6.9976E+00    9.263E+01%                1.56E+01
 La-140 #A    2.0745E+00    2.0745E+00    3.577E+01%                5.70E+00
 CE-141 #A   -2.4631E+00   -2.4631E+00    1.146E+02%                1.37E+01
 CE-144 #A    8.6613E+00    8.6613E+00    7.761E+01%                2.22E+01
 PM-144 #A    8.9071E-02    8.9071E-02    1.727E+03%                3.63E+00
 EU-152  A    4.1415E+00    4.1415E+00    7.801E+01%                2.38E+01
 EU-154 #A    7.9052E+00    7.9052E+00    5.367E+01%                8.96E+00
 EU-155 #A    4.9791E+00    4.9791E+00    1.208E+02%                1.99E+01
 HF-181 #A    1.6830E+00    1.6830E+00    1.704E+02%                6.15E+00
 Ta-182 #A    6.6757E+00    6.6757E+00    1.236E+02%                4.08E+01
 Hg-203 #A   -1.8721E+00   -1.8722E+00    9.462E+01%                5.86E+00
 TL-208       1.4230E+01    1.4230E+01    1.353E+01%                3.90E+00
 PM-146 #A   -2.4092E-01   -2.4092E-01    1.013E+03%                5.93E+00
 Y-88   #A    2.1166E+00    2.1166E+00    6.102E+01%                3.46E+00
 Cd-113m#A    2.2425E+04    2.2425E+04    1.198E+02%                8.89E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.87E+02
 Cf-251 #A   -7.6213E+00   -7.6213E+00    9.386E+01%                2.37E+01
 Cf-249       5.3408E+00    5.3408E+00    3.066E+01%                4.52E+00
 Sn-126 #A    1.6528E+01    1.6528E+01    1.080E+02%                5.90E+01
 PB-210 #     4.1610E+02    4.1610E+02    1.091E+01%                1.13E+02
 PB-212       3.7071E+01    3.7071E+01    6.598E+00%                7.00E+00
 PB-214       7.1452E+02    7.1452E+02    1.084E+00%                1.13E+01
 BI-207 #A    6.8103E-01    6.8103E-01    1.417E+02%                5.00E+00
 BI-212 #A   -2.4184E-01   -2.4184E-01    9.601E+03%                7.81E+01
 U-235        2.4530E+01    2.4530E+01    3.616E+01%                2.40E+01
 BI-214       7.3037E+02    7.3037E+02    1.176E+00%                6.97E+00
 BI-210M#A    2.7140E+00    2.7140E+00    1.207E+02%                1.09E+01
 AC-228       5.3006E+01    5.3006E+01    1.009E+01%                1.19E+01
 TH-227  A    3.1481E+01    3.1481E+01    1.960E+01%                6.72E+01
 TH-229 #A   -5.8676E+00   -5.8676E+00    5.454E+02%                8.47E+01
 TH-234 #     7.5859E+01    7.5859E+01    2.063E+01%                5.03E+01
 PA-231 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.94E+02
 PA-233 #A   -2.0602E-02   -2.0602E-02    3.376E+04%                3.23E+01
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:10:47 AMPage 20
 TestAmerica Inc                 Spectrum name: 14_Gamma_20191278.An1            
                                                                                 
 PA-234 #A    1.2162E+00    1.2162E+00    5.339E+02%                3.72E+01
 PA-234M#A    2.2729E+02    2.2729E+02    8.917E+01%                6.74E+02
 AM-241 #A    6.9538E+00    6.9538E+00    6.999E+01%                1.35E+01
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                8.67E+01
 Ir-192 #A   -1.2197E+00   -1.2197E+00    1.353E+02%                4.16E+00
 Cs-136 #A   -2.2501E+00   -2.2502E+00    1.274E+02%                9.52E+00
 Np-239 #A    2.6904E+00    2.6906E+00    1.959E+02%                1.75E+01
 Nd-147 #A   -1.3357E+01   -1.3357E+01    7.002E+01%                3.09E+01
 TL-210 #A    1.6359E+00    1.6359E+00    8.889E+01%                4.83E+00
 Kr-85  #A    2.8941E+02    2.8941E+02    1.210E+02%                1.16E+03

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.5 keV)     2.274E+03  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.5 keV) 2.2736997E+03  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 17_Gamma_20191209
-----------------------------------------------------------------------------                      
   Sample Description: 430296_Gamma_160-34284-A-10-B 
             Detector: Detector #17       
             Batch ID: 430296                 
    Work Order Number: Gamma   
           Lot Number: 160-34284-A-10-B
-----------------------------------------------------------------------------
        Decay to Time: 6/21/2019 02:42        Live Time: 1800   sec
     Acquisition Time: 6/21/2019 02:42:10     Real Time: 1814   sec
        Analysis Time: 6/21/2019 03:12        Dead Time: 0.78   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 17_Soil_TunaCan.Clb
  Efficiency Cal Desc: 17_TunaCan_90099_032612
  Efficiency Cal Date: 4/12/2012 09:28
      Energy Cal Date: 2/29/2012 10:33                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 17_2019-06-08_1456.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       4.357E+00           92.8     4.042E+00    4.048E+00    1.357E+01
NA-22      5.732E-01           60.9     3.491E-01    3.502E-01    1.135E+00
K-40       1.212E+02            8.4     1.018E+01    1.192E+01    1.379E+01
Sc-46      4.027E-01          106.3     4.282E-01    4.287E-01    2.229E+00
CR-51      1.261E+00          397.7     5.017E+00    5.018E+00    1.706E+01
MN-54      5.044E-01           98.3     4.959E-01    4.966E-01    1.167E+00
FE-59      2.615E-01          382.5     1.000E+00    1.000E+00    2.373E+00
Co-56      8.051E-01           51.0     4.110E-01    4.131E-01    9.426E-01
CO-57      0.000E+00         1.#INF     2.522E-01    2.522E-01    1.511E+00
CO-58      4.383E-01           95.0     4.163E-01    4.169E-01    1.412E+00
CO-60     -3.058E-01          255.8     7.820E-01    7.821E-01    1.754E+00
ZN-65      1.504E+00           93.9     1.412E+00    1.414E+00    4.757E+00
NB-94      5.666E-01           60.4     3.423E-01    3.435E-01    1.250E+00
ZR-95     -2.865E-01          387.9     1.111E+00    1.111E+00    2.726E+00
NB-95     -5.163E-01          119.6     6.175E-01    6.181E-01    2.091E+00
RU-103    -2.061E-01          301.8     6.220E-01    6.221E-01    1.560E+00
RH-106    -6.297E+00          103.3     6.505E+00    6.513E+00    1.605E+01
AG-108M    1.625E-01          134.1     2.178E-01    2.180E-01    1.364E+00
AG-110M    8.709E-01           27.7     2.415E-01    2.456E-01    3.035E+00
SN-113    -8.283E-01          141.7     1.174E+00    1.175E+00    3.249E+00
SB-124    -6.520E-01           79.6     5.187E-01    5.198E-01    1.731E+00
SB-125     3.291E+00           25.0     8.222E-01    8.392E-01    4.485E+00
I-131     -4.293E-01          203.4     8.733E-01    8.736E-01    1.501E+00
Gd-153     4.249E-01          340.6     1.448E+00    1.448E+00    4.868E+00
Ga-68     -9.810E+00          263.9     2.589E+01    2.590E+01    5.941E+01
Tc-99m     4.225E-01          127.7     5.393E-01    5.398E-01    1.799E+00
BA-133    -7.921E-02         1589.0     1.259E+00    1.259E+00    4.251E+00
CS-134     3.143E+00           21.8     6.838E-01    7.028E-01    1.960E+00
CS-137    -8.634E-01           88.1     7.608E-01    7.622E-01    2.544E+00
CE-139    -2.727E-02         1953.3     5.326E-01    5.326E-01    1.803E+00
Ba-140     1.195E-01          609.6     7.287E-01    7.287E-01    5.301E+00
La-140     6.093E-01          101.5     6.187E-01    6.196E-01    1.465E+00
CE-141     7.368E-01          127.9     9.424E-01    9.431E-01    3.145E+00
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CE-144     0.000E+00         1.#INF     1.082E+00    1.082E+00    1.559E+01
PM-144     9.529E-01           48.9     4.659E-01    4.686E-01    1.077E+00
EU-152     2.117E+00           85.7     1.814E+00    1.817E+00    4.464E+00
EU-154     8.961E-01           82.2     7.364E-01    7.379E-01    3.146E+00
EU-155     8.610E-01          152.2     1.311E+00    1.311E+00    7.512E+00
HF-181     4.520E-02         1308.0     5.912E-01    5.912E-01    2.045E+00
Ta-182     2.808E+00           36.1     1.013E+00    1.023E+00    8.443E+00
Hg-203     5.545E-01           99.2     5.499E-01    5.509E-01    1.838E+00
TL-208     1.342E+01            7.4     9.958E-01    1.215E+00    1.544E+00
PM-146     5.847E-01          123.6     7.229E-01    7.235E-01    1.799E+00
Y-88       8.494E-01           31.6     2.686E-01    2.731E-01    6.260E-01
Cd-113m   -6.638E+02          938.1     6.227E+03    6.227E+03    2.136E+04
Cd-109     1.191E+01          157.8     1.880E+01    1.881E+01    6.255E+01
Cf-251    -2.606E+00          105.8     2.758E+00    2.768E+00    7.353E+00
Cf-249     0.000E+00         1.#INF     3.215E-01    3.216E-01    3.022E+00
Sn-126     5.586E+00          103.2     5.765E+00    5.773E+00    1.919E+01
PB-210     5.380E+01           29.2     1.572E+01    1.603E+01    3.956E+01
PB-212     2.984E+01            5.6     1.671E+00    2.554E+00    4.166E+00
PB-214     2.125E+01            7.3     1.554E+00    1.906E+00    3.349E+00
BI-207    -1.289E+00           87.9     1.133E+00    1.135E+00    2.510E+00
BI-212     4.796E+01           14.5     6.959E+00    7.391E+00    1.147E+01
U-235      1.565E+00          281.0     4.398E+00    4.399E+00    1.475E+01
BI-214     2.156E+01            8.2     1.773E+00    2.097E+00    2.608E+00
BI-210M    5.607E-01          144.3     8.090E-01    8.097E-01    2.728E+00
AC-228     4.013E+01            6.0     2.419E+00    3.169E+00    4.211E+00
TH-227     1.975E+00          109.8     2.169E+00    2.173E+00    1.561E+01
TH-229    -5.908E+00          173.4     1.024E+01    1.025E+01    2.872E+01
TH-234    -3.122E-01          350.8     1.095E+00    1.095E+00    4.071E+01
PA-231     0.000E+00         1.#INF     4.027E+00    4.027E+00    9.789E+01
PA-233    -1.161E+00          208.6     2.422E+00    2.423E+00    8.100E+00
PA-234    -2.219E+00          125.8     2.792E+00    2.794E+00    9.301E+00
PA-234M    6.509E+01           76.7     4.995E+01    5.006E+01    2.356E+02
AM-241     8.365E-01          202.4     1.693E+00    1.694E+00    4.795E+00
Np-237     3.469E+00          150.3     5.212E+00    5.215E+00    1.734E+01
Ir-192     2.005E-01          189.5     3.801E-01    3.802E-01    1.948E+00
Cs-136    -1.246E-01          101.2     1.260E-01    1.262E-01    1.927E+00
Np-239     1.626E+00          118.7     1.930E+00    1.932E+00    6.433E+00
Nd-147     1.750E+00          120.2     2.104E+00    2.106E+00    1.037E+01
TL-210    -3.361E-01          209.3     7.036E-01    7.038E-01    2.404E+00
Kr-85      1.165E+02          150.2     1.749E+02    1.751E+02    5.884E+02
-----------------------------------------------------------------------------
Total      5.903E+02

      Analyst: conrad.reuscher
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:12:31 AMPage  1
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191209.An1            
                                                                                 
 Sample description                                             
      430296_Gamma_160-34284-A-10-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det17\17_Gamma_20191209.An1

 Acquisition information
        Start time:                 6/21/2019 2:42:10 AM
        Live time:               1800
        Real time:               1814
        Dead time:                  0.78 %
        Detector ID:                   17

 Detector system                                                
      Ge17 SN/11080671                                                
                                                                      

 Calibration
        Filename:                   17_Soil_TunaCan.Clb
      17_TunaCan_90099_032612                                         
                                                                      

        Energy Calibration                                      
             Created:               2/29/2012 10:33:23 AM
             Zero offset:           0.108 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.584E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/12/2012 9:28:42 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.91 %
             Log(Eff):             -5.264190E-01 + (-4.024164E-01*Log(E) ) + 
                                    ( -2.604461E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.00 %
             Log(Eff):             -2.343889E+01 + ( 8.582715E+00*Log(E) ) + 
                                    ( -9.075430E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.12keV )
        Stop channel:            8000 (  1999.54keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:12:31 AMPage  2
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191209.An1            
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/21/2019 2:42:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       17_2019-06-08_1456.PBC
                                                 6/8/2019 2:56:54 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   22 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.0915

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.62       86.  29.21   1.56  2.100E-02    46.54   4.250  5.380E+01 PB210 
    50.14       23. 109.81   0.78  2.357E-02    50.14   8.000    PBC<MDA TH227 
    59.54       16. 202.41   0.79  2.957E-02    59.54  35.900    PBC<MDA AM241 
    63.29        7. 528.84   0.79  3.164E-02    63.29   3.810    PBC<MDA TH234 
    64.28       31. 103.21   0.79  3.216E-02    64.28   9.700    PBC<MDA Sn126 
    77.32      257.  17.44   1.25  3.769E-02
    86.49       33. 150.25   0.81  4.026E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.480E+00 EU155 
    86.54       33. 152.22   0.81  4.027E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.480E+00 EU155 
                                                86.94   9.040  5.015E+00 Sn126 
    86.94       33. 154.15   0.81  4.036E-02    86.54  30.700    PBC<MDA EU155 
                                                86.94   9.040  5.017E+00 Sn126 
    87.57       33. 155.98   0.81  4.050E-02    87.57  37.500    PBC<MDA Sn126 
    88.04       33. 157.82   0.81  4.060E-02    88.04   3.790    PBC<MDA Cd109 
    91.10       32. 156.50   0.82  4.119E-02    91.10  28.300    PBC<MDA Nd147 
    92.51      -11. 461.15   0.82  4.144E-02    92.59   5.584    PBC<MDA TH234 
    93.27       32. 156.29   0.82  4.156E-02    93.35   5.561    PBC<MDA AC228 
    97.50       10. 340.65   0.82  4.213E-02    97.50  30.000    PBC<MDA Gd153 
    99.50       17. 178.81   0.82  4.234E-02    99.50  15.000    PBC<MDA Np239 
   106.13       28. 118.69   0.83  4.282E-02   106.13  22.700    PBC<MDA Np239 
   140.51       27. 127.66   0.86  4.119E-02   140.51  89.300    PBC<MDA Tc99m 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:12:31 AMPage  3
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191209.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   143.79       13. 280.97   0.87  4.080E-02   143.79  10.960    PBC<MDA U235  
   145.44       26. 127.91   0.87  4.059E-02   145.44  48.200    PBC<MDA CE141 
   162.66        5. 609.59   0.88  3.813E-02   162.66   6.220    PBC<MDA Ba140 
   185.72       41.  67.54   0.91  3.545E-02   185.72  54.000    PBC<MDA U235  
   227.00       23. 101.22   0.94  3.093E-02   227.00   6.300    PBC<MDA Cf251 
   235.97       12. 416.33   0.95  3.012E-02   235.97  12.300    PBC<MDA TH227 
   238.51      883.   5.62   1.61  2.990E-02   238.63  43.300  3.788E+01 PB212 
   241.91       46. 109.76   0.96  2.960E-02   242.00   7.430    PBC<MDA PB214 
   244.69       24. 206.97   0.96  2.938E-02   244.69   7.580    PBC<MDA EU152 
   265.83       14. 144.28   0.98  2.774E-02   265.83  50.000    PBC<MDA BI210M
   276.63       23.  91.23   0.99  2.694E-02   277.28   6.310    PBC<MDA TL208 
   279.20       22.  99.17   0.99  2.681E-02   279.20  81.460    PBC<MDA Hg203 
   295.07      201.  11.57   1.56  2.580E-02   295.09  19.300  2.240E+01 PB214 
   299.92       66.  28.98   0.81  2.550E-02   300.03   3.280  4.406E+01 PB212 
                                               300.07   2.460  5.875E+01 PA231 
                                               300.18   6.200  2.332E+01 PA233 
   308.44       19. 198.38   1.02  2.501E-02   308.44  31.750    PBC<MDA Ir192 
   320.08        6. 397.72   1.03  2.437E-02   320.08   9.940    PBC<MDA CR51  
   328.76       23. 101.55   1.04  2.391E-02   328.76  20.300    PBC<MDA La140 
   338.24      221.  10.84   0.99  2.344E-02   338.32  12.010  4.370E+01 AC228 
   340.57       16. 189.16   1.05  2.333E-02   340.57  46.900    PBC<MDA Cs136 
   351.80      319.   8.96   1.77  2.280E-02   351.93  37.600  2.066E+01 PB214 
   453.88       13. 123.64   1.15  1.900E-02   453.88  65.000    PBC<MDA PM146 
   463.37       63.  24.99   1.16  1.872E-02   463.37  10.470  1.790E+01 SB125 
   468.06        4. 465.03   1.16  1.859E-02   468.06  51.750    PBC<MDA Ir192 
   477.60       15.  92.77   1.17  1.832E-02   477.60  10.520    PBC<MDA BE7   
   487.02        4. 418.33   1.18  1.806E-02   487.02  45.500    PBC<MDA La140 
   511.86      173.  11.83   2.45  1.742E-02   511.86  20.000  2.759E+01 RH106 
   513.86       16. 150.22   1.20  1.737E-02   513.98   0.430    PBC<MDA Kr85  
   531.00        9. 182.46   1.22  1.696E-02   531.00  13.000    PBC<MDA Nd147 
   569.32        6. 174.80   1.25  1.612E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  2.523E+00 PA234 
                                               569.70  97.740  2.117E-01 BI207 
   569.70        7. 143.91   1.25  1.611E-02   569.32  15.380  1.681E+00 CS134 
                                               569.47   8.200  3.153E+00 PA234 
                                               569.70  97.740  2.646E-01 BI207 
   583.21      323.   7.42   1.80  1.583E-02   583.02  84.500  1.342E+01 TL208 
   600.50        4. 628.73   1.28  1.550E-02   600.50  17.860    PBC<MDA SB125 
   609.22      262.   8.22   2.23  1.533E-02   609.31  46.090  2.062E+01 BI214 
                                               610.30   5.750  1.655E+02 RU103 
   657.76       16.  82.99   1.33  1.449E-02   657.76  94.640    PBC<MDA AG110M
   696.54       24.  48.90   1.36  1.389E-02   696.54  99.000    PBC<MDA PM144 
   702.63       13.  98.02   1.37  1.380E-02   702.63  97.900    PBC<MDA NB94  
   722.94       12. 134.08   1.39  1.351E-02   722.79  10.810  4.557E+00 SB124 
                                               722.94  90.840  5.424E-01 AG108M
                                               723.36  20.220  2.438E+00 EU154 
   727.10       88.  14.51   2.52  1.345E-02   727.17   7.550  4.796E+01 BI212 
   763.94        9. 120.19   1.42  1.296E-02   763.94  22.280    PBC<MDA AG110M
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:12:31 AMPage  4
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191209.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   766.41       17.  76.74   1.42  1.293E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294    PBC<MDA PA234M
   778.92        2. 641.29   1.43  1.278E-02   778.92  12.940    PBC<MDA EU152 
   784.01       30.  42.11   1.44  1.270E-02   785.42   1.280  1.014E+02 BI212 
   795.87       61.  21.76   1.45  1.257E-02   795.87  85.530  3.143E+00 CS134 
   810.78       10.  94.98   1.46  1.240E-02   810.78  99.460    PBC<MDA CO58  
   815.77        5. 221.30   1.47  1.234E-02   815.77  23.280    PBC<MDA La140 
   834.85       11.  98.33   1.48  1.213E-02   834.85  99.980    PBC<MDA MN54  
   846.77       18.  51.05   1.49  1.200E-02   846.77  99.935    PBC<MDA Co56  
   860.53       63.  14.08   1.70  1.185E-02   860.56  12.420  2.390E+01 TL208 
   871.10       13.  70.61   1.51  1.175E-02   871.10  99.890    PBC<MDA NB94  
   873.23        5. 182.00   1.51  1.172E-02   873.23  12.270    PBC<MDA EU154 
   898.04       10.  99.18   1.53  1.148E-02   898.04  93.700    PBC<MDA Y88   
   910.97      242.   7.80   1.36  1.135E-02   911.07  29.000  4.087E+01 AC228 
   964.11       10. 182.91   1.59  1.088E-02   964.11  14.605    PBC<MDA EU152 
   968.96      124.  12.19   1.69  1.083E-02   968.97  17.460  3.644E+01 AC228 
   996.33       11.  85.61   1.62  1.061E-02   996.33  10.600    PBC<MDA EU154 
  1048.07        6. 101.47   1.66  1.021E-02  1048.07  80.000    PBC<MDA Cs136 
  1099.25        3. 382.47   1.70  9.840E-03  1099.25  56.500    PBC<MDA FE59  
  1112.07       13.  85.71   1.71  9.752E-03  1112.07  13.644    PBC<MDA EU152 
  1115.55       13.  93.92   1.71  9.729E-03  1115.55  50.600    PBC<MDA ZN65  
  1118.70       10. 132.12   1.72  9.697E-03  1120.29  15.100    PBC<MDA BI214 
  1120.55       13. 106.33   1.72  9.696E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  2.194E+00 Ta182 
  1121.15        3. 525.08   1.72  9.691E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  4.653E-01 Ta182 
  1189.05       18.  36.08   1.77  9.263E-03  1189.05  16.200  6.664E+00 Ta182 
  1221.41       16.  54.75   1.80  9.073E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.28        8. 181.54   1.81  8.977E-03  1238.28  66.070    PBC<MDA Co56  
  1274.53        9.  60.89   1.84  8.779E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  1.628E+00 EU154 
  1274.54        1. 498.28   1.84  8.779E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  2.303E-01 EU154 
  1313.00        5. 145.77   1.87  8.579E-03  1313.00  21.000    PBC<MDA TL210 
  1384.30       13.  27.74   1.93  8.233E-03  1384.30  24.290  3.612E+00 AG110M
  1460.49      184.   8.40   2.63  7.894E-03  1460.83  10.670  1.212E+02 K40   
  1596.21        3. 234.42   2.09  7.364E-03  1596.21  95.400    PBC<MDA La140 
  1765.18       46.  15.72   2.21  6.804E-03  1764.49  15.400  2.439E+01 BI214 
  1836.06       10.  31.62   2.26  6.593E-03  1836.06  99.200  8.494E-01 Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   308.69    77.32       555.       257. 6.828E+03   17.44   1.247  -      s 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:12:31 AMPage  5
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191209.An1            
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.96    46.62       171.        86.     0.048    29.21   1.559s
 TH-227    200.03    50.14       216.        23.     0.013   109.81   0.778s
 AM-241    237.59    59.54       364.        16.     0.009   202.41   0.787s
 TH-234    252.59    63.29       623.         7.     0.004   528.84   0.791 
 Sn-126    256.56    64.28       508.        31.     0.017   103.21   0.792 
 BA-133    323.36    80.99       394.       -31.    -0.017   115.35   0.807s
 Np-237    345.35    86.49      1207.        33.     0.018   150.25   0.813s
 EU-155    345.56    86.54      1240.        33.     0.018   152.22   0.813s
 Sn-126    347.15    86.94      1273.        33.     0.018   154.15   0.813s
 Sn-126    349.67    87.57      1306.        33.     0.018   155.98   0.814s
 Cd-109    351.55    88.04      1339.        33.     0.018   157.82   0.814s
 Nd-147    363.79    91.10      1218.        32.     0.018   156.50   0.817s
 TH-234    369.74    92.59      1282.       -11.    -0.006   461.15   0.818s
 AC-228    372.78    93.35      1260.        32.     0.018   156.29   0.819s
 Gd-153    389.37    97.50       537.        10.     0.005   340.65   0.823s
 Np-239    397.37    99.50       472.        17.     0.010   178.81   0.825s
 Gd-153    412.16   103.20       623.       -30.    -0.017   118.37   0.828s
 Np-239    414.16   103.70       654.        -8.    -0.005   445.21   0.829s
 Np-239    423.88   106.13       556.        28.     0.016   118.69   0.831s
 EU-152    486.45   121.78       420.       -12.    -0.007   243.24   0.846s
 CO-57     487.57   122.06       432.         0.     0.000  1000.00   0.846s
 EU-154    491.73   123.10       424.       -21.    -0.011   142.56   0.847s
 PA-234    524.49   131.29       711.       -30.    -0.017   125.81   0.855s
 HF-181    531.41   133.02       741.       -10.    -0.006   372.10   0.856s
 CE-144    533.46   133.54       751.         0.     0.000  1000.00   0.857s
 HF-181    544.50   136.30       751.         0.     0.000  1000.00   0.859s
 CO-57     545.20   136.47       751.         0.     0.000  1000.00   0.859s
 Tc-99m    561.34   140.51       588.        27.     0.015   127.66   0.863 
 U-235     574.43   143.79       619.        13.     0.007   280.97   0.866s
 CE-141    581.05   145.44       538.        26.     0.014   127.91   0.868 
 Ba-140    649.90   162.66       462.         5.     0.003   609.59   0.884 
 Cf-251    705.64   176.60       293.       -29.    -0.016   105.85   0.897s
 U-235     742.10   185.72       240.        41.     0.023    67.54   0.905s
 TH-229    773.25   193.51       264.       -16.    -0.009   173.38   0.913s
 U-235     820.52   205.33       238.       -32.    -0.018    88.41   0.924s
 TH-229    842.58   210.85       261.       -29.    -0.016    97.17   0.929s

                                 (Page 7 of 22)

Page 967 of 1394



      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:12:31 AMPage  6
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191209.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cf-251    907.16   227.00       167.        23.     0.013   101.22   0.944s
 TH-227    943.03   235.97      1275.        12.     0.007   416.33   0.952 
 PB-212    953.67   238.63       410.       695.     0.386     5.60   0.954D
 PB-214    967.13   242.00      1233.        46.     0.025   109.76   0.958s
 EU-152    977.91   244.69      1252.        24.     0.013   206.97   0.960s
 TH-227   1024.08   256.24       131.       -12.    -0.006   433.40   0.971s
 Cd-113m  1053.91   263.70       175.        -2.    -0.001   938.08   0.978s
 BI-210M  1062.44   265.83       197.        14.     0.008   144.28   0.979s
 TL-208   1108.23   277.28       205.        23.     0.013    91.23   0.990s
 Hg-203   1115.89   279.20       223.        22.     0.012    99.17   0.992s
 I-131    1136.28   284.30       151.        -7.    -0.004   677.20   0.996s
 PB-214   1179.36   295.07        90.       201.     0.112    11.57   1.561s
 TL-210   1183.07   296.00       788.       -20.    -0.011   195.76   1.007s
 PB-212   1198.73   299.92        83.        66.     0.037    28.98   0.807s
 PA-231   1199.35   300.07       768.       -20.    -0.011   192.55   1.011s
 PA-233   1199.79   300.18       747.       -17.    -0.010   227.27   1.011s
 PA-231   1209.66   302.65       730.         0.     0.000  1000.00   1.013s
 BA-133   1210.47   302.85       730.         0.     0.000  1000.00   1.013s
 Ba-140   1218.46   304.85       730.         0.     0.000  1000.00   1.015s
 BI-210M  1218.64   304.90       730.         0.     0.000  1000.00   1.015s
 Ir-192   1232.82   308.44       676.        19.     0.010   198.38   1.019s
 PA-233   1247.10   312.01       749.       -19.    -0.010   208.58   1.022s
 Ir-192   1265.01   316.49       240.        -8.    -0.005   260.29   1.026s
 CR-51    1279.38   320.08       236.         6.     0.003   397.72   1.029s
 La-140   1314.07   328.76       150.        23.     0.013   101.55   1.037s
 Cf-249   1332.79   333.44       110.        -9.    -0.005   220.55   1.041s
 AC-228   1352.00   338.24        84.       221.     0.123    10.84   0.985s
 Cs-136   1361.30   340.57       450.        16.     0.009   189.16   1.048 
 EU-152   1376.16   344.29       466.         0.     0.000  1000.00   1.051 
 HF-181   1382.33   345.83       466.         0.     0.000  1000.00   1.053 
 PB-214   1406.23   351.80       110.       319.     0.177     8.96   1.769s
 I-131    1456.93   364.48        99.       -14.    -0.008   203.44   1.070s
 BA-133   1534.34   383.84       233.       -16.    -0.009   134.55   1.087s
 Cf-249   1550.77   387.95       250.         0.     0.000  1000.00   1.091s
 SN-113   1565.73   391.69       268.       -20.    -0.011   141.70   1.094s
 SB-125   1710.44   427.88        92.       -20.    -0.011   144.15   1.127s
 AG-108M  1734.69   433.94        77.        -7.    -0.004   237.55   1.132s
 PM-146   1814.44   453.88        64.        13.     0.007   123.64   1.150s
 SB-125   1852.38   463.37        93.        63.     0.035    24.99   1.158s
 Ir-192   1871.15   468.06       171.         4.     0.002   465.03   1.163 
 BE-7     1909.29   477.59        91.        15.     0.008    92.77   1.171s
 La-140   1946.98   487.02        72.         4.     0.002   418.33   1.180 
 RU-103   1987.11   497.05        84.        -6.    -0.003   301.85   1.188 
 RH-106   2046.35   511.86       123.       173.     0.096    11.83   2.452s
 Kr-85    2054.81   513.98       269.        16.     0.009   150.22   1.203s
 Nd-147   2122.88   531.00        68.         9.     0.005   182.46   1.219s
 CS-134   2276.15   569.32        52.         6.     0.003   174.80   1.252 
 BI-207   2277.67   569.70        55.         7.     0.004   143.91   1.253s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:12:31 AMPage  7
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191209.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   2331.72   583.21        55.       323.     0.180     7.42   1.799s
 SB-125   2400.86   600.50       259.         4.     0.002   628.73   1.280 
 SB-124   2409.78   602.73        92.       -18.    -0.010    79.56   1.282s
 CS-134   2417.70   604.71       515.       -17.    -0.009   193.81   1.284 
 BI-214   2435.74   609.22        43.       262.     0.146     8.22   2.226s
 RU-103   2440.05   610.30       498.       -12.    -0.007   255.23   1.288s
 AG-108M  2455.98   614.28       486.         0.     0.000  1000.00   1.292s
 RH-106   2486.52   621.92        76.       -17.    -0.009   103.29   1.299s
 SB-125   2542.41   635.89        82.       -19.    -0.010    72.04   1.311s
 I-131    2546.75   636.97       101.        -5.    -0.003   295.30   1.312 
 AG-110M  2629.90   657.76        76.        16.     0.009    82.99   1.330s
 CS-137   2645.49   661.66       132.       -19.    -0.011    88.12   1.333s
 PM-144   2785.03   696.54        26.        24.     0.013    48.90   1.363s
 NB-94    2809.38   702.63        35.        13.     0.007    98.02   1.368s
 SB-124   2890.01   722.79       172.       -16.    -0.009   118.73   1.386s
 AG-108M  2890.61   722.94       123.        12.     0.007   134.08   1.386s
 EU-154   2892.30   723.36       135.         0.     0.000  1000.00   1.386s
 ZR-95    2895.66   724.20       135.         0.     0.000  1000.00   1.387s
 BI-212   2907.27   727.10        15.        88.     0.049    14.51   2.523s
 PM-146   2941.74   735.72        70.       -20.    -0.011    63.96   1.397s
 ZR-95    3025.79   756.73        48.        -4.    -0.002   387.88   1.415s
 AG-110M  3054.64   763.94        54.         9.     0.005   120.19   1.421s
 NB-95    3062.03   765.79        97.       -12.    -0.007   119.61   1.423s
 PA-234M  3064.52   766.41        75.        17.     0.009    76.74   1.423s
 EU-152   3114.56   778.92        39.         2.     0.001   641.29   1.434s
 BI-212   3140.56   785.42        30.        30.     0.016    42.11   1.440 
 CS-134   3182.36   795.87        57.        61.     0.034    21.76   1.448 
 TL-210   3197.29   799.60       120.        -7.    -0.004   209.34   1.451s
 CS-134   3206.69   801.95       164.       -18.    -0.010   102.06   1.454s
 CO-58    3241.99   810.78        38.        10.     0.005    94.98   1.461s
 La-140   3261.97   815.77        47.         5.     0.003   221.30   1.465 
 Cs-136   3272.90   818.50        74.       -12.    -0.007   101.15   1.467s
 MN-54    3338.30   834.85        24.        11.     0.006    98.33   1.481s
 Co-56    3385.99   846.77        14.        18.     0.010    51.05   1.491s
 TL-208   3441.06   860.53         4.        63.     0.035    14.08   1.705 
 NB-94    3483.32   871.10        34.        13.     0.007    70.61   1.512s
 EU-154   3491.85   873.23        44.         5.     0.003   182.00   1.514s
 PA-234   3521.06   880.53        80.       -14.    -0.008    94.19   1.520 
 AG-110M  3537.67   884.68        87.         0.     0.000  1000.00   1.523s
 Y-88     3591.11   898.04        19.        10.     0.005    99.18   1.534s
 AC-228   3642.85   910.97        23.       242.     0.135     7.80   1.361s
 AG-110M  3748.95   937.49        42.       -12.    -0.007   118.15   1.567s
 EU-152   3855.45   964.11       148.        10.     0.005   182.91   1.589s
 AC-228   3874.86   968.96        23.       124.     0.069    12.19   1.693s
 EU-154   3984.36   996.33        41.        11.     0.006    85.61   1.616s
 EU-154   4018.15  1004.77        44.       -16.    -0.009    94.81   1.623s
 Co-56    4150.45  1037.84        20.        -8.    -0.005   125.93   1.650s
 Cs-136   4191.39  1048.07        18.         6.     0.004   101.47   1.658s

                                 (Page 9 of 22)

Page 969 of 1394



      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:12:31 AMPage  8
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191209.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-207   4253.77  1063.66        45.       -17.    -0.010    87.90   1.671s
 Ga-68    4308.74  1077.40        35.        -5.    -0.003   263.94   1.683s
 FE-59    4396.18  1099.25        20.         3.     0.001   382.47   1.700s
 EU-152   4447.49  1112.07        58.        13.     0.007    85.71   1.711s
 ZN-65    4461.38  1115.55        72.        13.     0.007    93.92   1.713s
 BI-214   4480.35  1120.29        84.        10.     0.006   132.12   1.717s
 Sc-46    4481.41  1120.55        94.        13.     0.007   106.33   1.717s
 Ta-182   4484.41  1121.30       109.         3.     0.002   525.08   1.718 
 Ta-182   4755.52  1189.05         5.        18.     0.010    36.08   1.772 
 Ta-182   4885.02  1221.41        11.        16.     0.009    54.75   1.798 
 Co-56    4952.53  1238.28        44.         8.     0.005   181.54   1.812s
 NA-22    5097.60  1274.53        11.         9.     0.005    60.89   1.840s
 EU-154   5097.64  1274.54        20.         1.     0.001   498.28   1.840s
 FE-59    5165.90  1291.60        27.       -14.    -0.008    90.05   1.854s
 TL-210   5251.56  1313.00        11.         5.     0.003   145.77   1.870s
 CO-60    5329.61  1332.50        27.        -5.    -0.003   255.75   1.886s
 AG-110M  5536.92  1384.30         0.        13.     0.007    27.74   1.926s
 EU-152   5631.79  1408.00        27.        -7.    -0.004   180.28   1.944s
 K-40     5841.86  1460.49        15.       184.     0.102     8.40   2.629s
 La-140   6385.15  1596.21        12.         3.     0.002   234.42   2.087s
 SB-124   6764.55  1690.98        12.        -3.    -0.002   284.80   2.157s
 BI-214   7058.84  1764.49         3.        46.     0.026    15.72   2.211s
 Co-56    7086.31  1771.35        49.         0.     0.000  1000.00   2.216s
 Y-88     7345.39  1836.06         0.        10.     0.006    31.62   2.262s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   4.3572E+00                                      5.31E+01             
                           477.60 4.357E+00 ?(P 1.357E+01 9.28E+01 1.05E+01 G  
 
NA-22    C   5.7324E-01                                      9.50E+02             
                          1274.53 5.732E-01 ?(  1.135E+00 6.09E+01 9.99E+01 G  
 
K-40     N   1.2119E+02                                      4.66E+11             
                          1460.83 1.212E+02  (P 1.379E+01 8.40E+00 1.07E+01 G  
 
Sc-46    F   4.0270E-01                                      8.38E+01             
                           889.28 4.004E-02 %(  2.229E+00 1.59E+03 1.00E+02 G  
                          1120.55 7.654E-01  (  2.746E+00 1.06E+02 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:12:31 AMPage  9
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191209.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CR-51    F   1.2615E+00                                      2.77E+01             
                           320.08 1.261E+00  (  1.706E+01 3.98E+02 9.94E+00 G  
 
MN-54    C   5.0436E-01                                      3.12E+02             
                           834.85 5.044E-01 ?(P 1.167E+00 9.83E+01 1.00E+02 G  
 
FE-59    F   2.6150E-01                                      4.45E+01             
                          1099.25 2.615E-01 ?(P 2.373E+00 3.82E+02 5.65E+01 G  
                          1291.60-2.023E+00 +   3.963E+00 9.00E+01 4.32E+01 G  
 
Co-56    C   8.0512E-01                                      7.73E+01             
                           846.77 8.191E-01  (P 9.426E-01 5.10E+01 9.99E+01 G  
                          1238.28 7.840E-01 ?(P 3.137E+00 1.82E+02 6.61E+01 G  
                          1037.84-3.235E+00 - P 9.096E+00 1.26E+02 1.41E+01 G  
                          1771.35 0.000E+00 -   1.869E+01 1.00E+03 1.55E+01  A 
 
CO-58    C   4.3832E-01                                      7.09E+01             
                           810.78 4.383E-01 &(P 1.412E+00 9.50E+01 9.95E+01 G  
 
CO-60    F  -3.0576E-01                                      1.93E+03             
                          1332.50-3.058E-01 ?(  1.754E+00 2.56E+02 1.00E+02 G  
                          1173.24-6.849E-03 % P 1.681E+00 1.16E+04 9.99E+01 G  
 
ZN-65    F   1.5036E+00                                      2.44E+02             
                          1115.55 1.504E+00 &(  4.757E+00 9.39E+01 5.06E+01 G  
 
NB-94    I   5.6664E-01                                      7.41E+06             
                           702.63 5.285E-01 ?(P 1.250E+00 9.80E+01 9.79E+01 G  
                           871.10 6.040E-01 ?(P 1.417E+00 7.06E+01 9.99E+01 G  
 
ZR-95    I  -2.8650E-01                                      6.40E+01             
                           756.73-2.865E-01 &(  2.726E+00 3.88E+02 5.45E+01 G  
                           724.20 0.000E+00 +   5.303E+00 1.00E+03 4.42E+01 G  
 
NB-95    I  -5.1629E-01                                      6.40E+01             
                           765.79-5.163E-01 ?(  2.091E+00 1.20E+02 9.98E+01 G  
 
RU-103   I  -2.0608E-01                                      3.93E+01             
                           497.05-2.061E-01  (  1.560E+00 3.02E+02 9.09E+01 G  
                           610.30-7.853E+00 &   6.735E+01 2.55E+02 5.75E+00 GA 
 
RH-106   I  -6.2973E+00                                      3.74E+02             
                           621.92-6.297E+00 ?(  1.605E+01 1.03E+02 9.93E+00 G  
                          1050.36-2.193E+00 % P 9.352E+01 1.70E+03 1.56E+00 G  
                           511.86 2.759E+01 ?   8.674E+00 1.18E+01 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:12:31 AMPage 10
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191209.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C   1.6245E-01                                      1.53E+05             
                           433.94-2.190E-01 ?(  1.364E+00 2.38E+02 9.05E+01 G  
                           722.94 5.424E-01 &(  2.463E+00 1.34E+02 9.08E+01 G  
                           614.28 0.000E+00 -   4.278E+00 1.00E+03 8.98E+01 G  
 
AG-110M  F   8.7087E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  3.035E+00 1.00E+03 7.27E+01 G  
                           657.76 6.337E-01 ?(P 1.759E+00 8.30E+01 9.46E+01 G  
                           937.49-1.746E+00 +   4.789E+00 1.18E+02 3.44E+01 G  
                          1384.30 3.612E+00 ?(  2.047E+00 2.77E+01 2.43E+01 G  
                           763.94 1.731E+00 @(  7.108E+00 1.20E+02 2.23E+01 G  
 
SN-113   F  -8.2830E-01                                      1.15E+02             
                           391.69-8.283E-01 ?(P 3.249E+00 1.42E+02 6.40E+01 G  
 
SB-124   F  -6.5199E-01                                      6.02E+01             
                           602.73-6.520E-01 ?(  1.731E+00 7.96E+01 9.83E+01 G  
                          1690.98-4.956E-01 +   3.114E+00 2.85E+02 4.78E+01 G  
                           722.79-6.079E+00 &   2.428E+01 1.19E+02 1.08E+01 G  
 
SB-125   I   3.2909E+00                                      1.01E+03             
                           427.88-1.876E+00 ?(P 4.485E+00 1.44E+02 2.96E+01 G  
                           600.50 7.291E-01 &   1.560E+01 6.29E+02 1.79E+01 G  
                           635.89-6.211E+00 &   1.486E+01 7.20E+01 1.13E+01 G  
                           463.37 1.790E+01 *(P 1.349E+01 2.50E+01 1.05E+01 G  
 
I-131    I  -4.2928E-01                                      8.02E+00             
                           364.48-4.293E-01 ?(P 1.501E+00 2.03E+02 8.17E+01 G  
                           284.30-2.532E+00 + P 2.052E+01 6.77E+02 6.14E+00 G  
                           636.97-2.549E+00 +   2.592E+01 2.95E+02 7.17E+00 G  
 
Gd-153   F   4.2494E-01                                      2.42E+02             
                            97.50 4.249E-01 ?(  4.868E+00 3.41E+02 3.00E+01 G  
                           103.20-1.804E+00 &   7.113E+00 1.18E+02 2.18E+01 G  
 
Ga-68    C  -9.8098E+00                                      4.71E-02             
                          1077.40-9.810E+00 ?(  5.941E+01 2.64E+02 3.30E+00 G  
 
Tc-99m   I   4.2247E-01                                      2.51E-01             
                           140.51 4.225E-01 ?(  1.799E+00 1.28E+02 8.93E+01 G  
 
BA-133   F  -7.9210E-02                                      3.85E+03             
                           356.00-7.921E-02 %(  4.251E+00 1.59E+03 6.20E+01 G  
                           302.85 0.000E+00 +   1.539E+01 1.00E+03 1.83E+01 G  
                           383.84-4.737E+00 &   2.143E+01 1.35E+02 8.94E+00 GA 
                            80.99-1.292E+00 + P 3.997E+00 1.15E+02 3.41E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:12:31 AMPage 11
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191209.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-134   I   3.1431E+00                                      7.54E+02             
                           795.87 3.143E+00  (  1.960E+00 2.18E+01 8.55E+01 G  
                           604.71-6.162E-01 -   4.004E+00 1.94E+02 9.76E+01 G  
                           569.32 1.345E+00 -   8.139E+00 1.75E+02 1.54E+01 G  
                           801.95-9.319E+00 -   3.189E+01 1.02E+02 8.69E+00 G  
                           563.24 1.099E-02 % P 1.786E+01 6.38E+04 8.35E+00 G  
 
CS-137   I  -8.6344E-01                                      1.10E+04             
                           661.66-8.634E-01 &(  2.544E+00 8.81E+01 8.52E+01 G  
 
CE-139   F  -2.7266E-02                                      1.38E+02             
                           165.85-2.727E-02 %(  1.803E+00 1.95E+03 7.99E+01 G  
 
Ba-140   I   1.1953E-01                                      1.28E+01             
                           537.26-1.487E-01 %(P 5.301E+00 1.43E+03 2.44E+01 G  
                           162.66 1.171E+00 ?(  2.410E+01 6.10E+02 6.22E+00 G  
                           304.85 0.000E+00 &   6.605E+01 1.00E+03 4.29E+00 G  
 
La-140   I   6.0932E-01                                      1.28E+01             
                          1596.21 2.746E-01 ?(P 1.465E+00 2.34E+02 9.54E+01 G  
                           487.02 2.704E-01 &(  2.857E+00 4.18E+02 4.55E+01 G  
                           328.76 2.641E+00 ?(  6.849E+00 1.02E+02 2.03E+01 G  
                           815.77 8.716E-01  (  6.734E+00 2.21E+02 2.33E+01 G  
 
CE-141   I   7.3679E-01                                      3.25E+01             
                           145.44 7.368E-01  (  3.145E+00 1.28E+02 4.82E+01 G  
 
PM-144   C   9.5293E-01                                      3.63E+02             
                           696.54 9.529E-01 ?(P 1.077E+00 4.89E+01 9.90E+01 G  
                           618.06-2.079E-03 % P 3.896E+00 3.83E+04 9.91E+01 G  
 
EU-152   F   2.1166E+00                                      4.94E+03             
                           121.78-5.454E-01 &(  4.464E+00 2.43E+02 2.86E+01 G  
                           344.29 0.000E+00 +   9.356E+00 1.00E+03 2.65E+01 G  
                          1112.07 5.554E+00 ?(  1.599E+01 8.57E+01 1.36E+01 G  
                           778.92 6.721E-01 ?(  1.069E+01 6.41E+02 1.29E+01 G  
                           964.11 3.348E+00  (  2.081E+01 1.83E+02 1.46E+01 G  
                           244.69 6.060E+00 &(  4.181E+01 2.07E+02 7.58E+00 G  
                          1408.00-2.170E+00 +   8.716E+00 1.80E+02 2.10E+01 GA 
 
EU-154   I   8.9611E-01                                      3.14E+03             
                           123.10-6.592E-01 &(  3.146E+00 1.43E+02 4.08E+01 G  
                          1274.54 2.303E-01 +   4.209E+00 4.98E+02 3.52E+01 G  
                           723.36 0.000E+00 +   1.157E+01 1.00E+03 2.02E+01 G  
                           873.23 2.043E+00 ?(  1.295E+01 1.82E+02 1.23E+01 G  
                          1004.77-4.672E+00 +   9.850E+00 9.48E+01 1.80E+01 G  
                           996.33 5.553E+00 ?(  1.602E+01 8.56E+01 1.06E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:12:31 AMPage 12
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191209.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I   8.6101E-01                                      1.81E+03             
                           105.31-3.545E-02 %(P 7.512E+00 8.74E+03 2.12E+01 G  
                            86.54 1.480E+00  (  7.497E+00 1.52E+02 3.07E+01 G  
 
HF-181   F   4.5196E-02                                      4.24E+01             
                           482.00 4.520E-02 %(P 2.045E+00 1.31E+03 8.05E+01 G  
                           133.02-3.174E-01 +   3.961E+00 3.72E+02 4.33E+01 G  
                           345.83 0.000E+00 -   1.650E+01 1.00E+03 1.51E+01 G  
                           136.30 0.000E+00 &   2.974E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F   2.8081E+00                                      1.14E+02             
                          1121.30 4.653E-01  (  8.443E+00 5.25E+02 3.49E+01 G  
                          1221.41 3.523E+00  (P 4.193E+00 5.48E+01 2.70E+01 G  
                          1189.05 6.664E+00  (  4.861E+00 3.61E+01 1.62E+01 G  
 
Hg-203   F   5.5452E-01                                      4.66E+01             
                           279.20 5.545E-01  (  1.838E+00 9.92E+01 8.15E+01 G  
 
TL-208   N   1.3417E+01                                      6.98E+02             
                           583.02 1.342E+01 *(P 1.544E+00 7.42E+00 8.45E+01 G  
                           277.28 7.458E+00 &   2.271E+01 9.12E+01 6.31E+00 G  
                           860.56 2.390E+01 + P 4.389E+00 1.41E+01 1.24E+01 G  
 
PM-146   C   5.8469E-01                                      2.02E+03             
                           453.88 5.847E-01 &(  1.799E+00 1.24E+02 6.50E+01 G  
                           747.16 1.240E-01 %   3.944E+00 1.28E+03 3.40E+01 G  
                           735.72-3.658E+00 & P 7.704E+00 6.40E+01 2.25E+01 G  
 
Y-88     F   8.4945E-01                                      1.07E+02             
                          1836.06 8.494E-01 ?(  6.260E-01 3.16E+01 9.92E+01 G  
                           898.04 5.093E-01 - P 1.202E+00 9.92E+01 9.37E+01 G  
 
Cd-113m     -6.6382E+02                                      5.33E+03             
                           263.70-6.638E+02  (  2.136E+04 9.38E+02 6.00E-03   K
 
Cd-109   F   1.1913E+01                                      4.53E+02             
                            88.04 1.191E+01 &(  6.255E+01 1.58E+02 3.79E+00 G  
 
Cf-251   T  -2.6059E+00                                      3.28E+05             
                           176.60-2.606E+00 ?(  7.353E+00 1.06E+02 1.70E+01 G  
                           227.00 6.611E+00 &   1.792E+01 1.01E+02 6.30E+00 GA 
 
Sn-126       5.5864E+00                                      3.65E+07             
                            87.57 1.206E+00 -   6.260E+00 1.56E+02 3.75E+01 GA 
                            64.28 5.586E+00 &(  1.919E+01 1.03E+02 9.70E+00 G  
                            86.94 5.017E+00     2.573E+01 1.54E+02 9.04E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:12:31 AMPage 13
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191209.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-210   N   5.3803E+01                                      8.14E+03             
                            46.54 5.380E+01 *(P 3.956E+01 2.92E+01 4.25E+00 G  
 
PB-212   N   2.9844E+01                                      6.98E+02             
                           238.63 2.984E+01  (P 4.166E+00 5.60E+00 4.33E+01 G  
                           300.03 4.406E+01 +   2.994E+01 2.90E+01 3.28E+00 GA 
 
PB-214   N   2.1248E+01                                      5.84E+05             
                           351.93 2.066E+01 *(P 3.349E+00 8.96E+00 3.76E+01 G  
                           295.09 2.240E+01 *(P 5.243E+00 1.16E+01 1.93E+01 G  
                           242.00 1.154E+01 - P 4.202E+01 1.10E+02 7.43E+00 GA 
 
BI-207   C  -1.2886E+00                                      1.18E+04             
                          1063.66-1.289E+00 ?(  2.510E+00 8.79E+01 7.45E+01 G  
                           569.70 2.646E-01 +   1.309E+00 1.44E+02 9.77E+01 G  
 
BI-212   N   4.7962E+01                                      6.98E+02             
                           727.17 4.796E+01 *(  1.147E+01 1.45E+01 7.55E+00 G  
                           785.42 1.014E+02 &   9.700E+01 4.21E+01 1.28E+00 GA 
 
U-235    N   1.5654E+00                                      2.57E+11             
                           143.79 1.565E+00 *(P 1.475E+01 2.81E+02 1.10E+01 G  
                           205.33-1.069E+01 + P 2.500E+01 8.84E+01 5.01E+00 G  
                           163.38-2.121E-02 & P 2.975E+01 4.80E+04 5.08E+00 G  
                           185.72 1.200E+00 * P 2.175E+00 6.75E+01 5.40E+01 GA 
 
BI-214   N   2.1561E+01                                      5.84E+05             
                           609.31 2.062E+01 *(P 2.608E+00 8.22E+00 4.61E+01 G  
                          1120.29 3.843E+00 & P 1.723E+01 1.32E+02 1.51E+01 G  
                          1764.49 2.439E+01 ?(P 5.719E+00 1.57E+01 1.54E+01 G  
 
BI-210M  T   5.6073E-01                                      1.10E+09             
                           265.83 5.607E-01 ?(  2.728E+00 1.44E+02 5.00E+01 G  
                           304.90 0.000E+00 &   1.012E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   4.0128E+01                                      2.10E+03             
                           911.07 4.087E+01 *(P 4.211E+00 7.80E+00 2.90E+01 G  
                           968.97 3.644E+01  (P 7.346E+00 1.22E+01 1.75E+01 G  
                           338.32 4.370E+01 *(P 8.945E+00 1.08E+01 1.20E+01 G  
                            93.35 7.771E+00 -   4.042E+01 1.56E+02 5.56E+00 XA 
 
TH-227   N   1.9754E+00                                      7.95E+03             
                           256.24-3.227E+00 ?(P 1.561E+01 4.33E+02 7.00E+00 G  
                           235.97 1.823E+00 &(  2.536E+01 4.16E+02 1.23E+01 G  
                            50.14 6.762E+00  (  2.098E+01 1.10E+02 8.00E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:12:31 AMPage 14
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191209.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-229   N  -5.9084E+00                                      2.68E+06             
                           193.51-5.908E+00 ?(P 2.872E+01 1.73E+02 4.40E+00 G  
                           210.85-1.662E+01 + P 4.456E+01 9.72E+01 2.99E+00 G  
 
TH-234   N  -3.1221E-01                                      1.63E+12             
                            92.59-2.633E+00 &(P 4.071E+01 4.61E+02 5.58E+00 G  
                            63.29 3.089E+00  (P 5.487E+01 5.29E+02 3.81E+00 G  
 
PA-233   C  -1.1611E+00                                      7.82E+08             
                           312.01-1.161E+00 &(  8.100E+00 2.09E+02 3.60E+01 G  
                           300.18-6.013E+00 +   4.573E+01 2.27E+02 6.20E+00 G  
 
PA-234   N  -2.2190E+00                                      1.63E+12             
                           131.29-2.219E+00 &(  9.301E+00 1.26E+02 1.80E+01 G  
                           946.02 1.983E-01 % P 9.501E+00 1.95E+03 1.34E+01 G  
                           569.47 3.504E-01 %   1.634E+01 1.32E+03 8.20E+00 G  
                           883.24-1.752E-01 %   2.290E+01 3.74E+03 9.60E+00 G  
                           880.53-1.111E+01 +   3.522E+01 9.42E+01 6.00E+00 GA 
 
PA-234M  N   6.5092E+01                                      1.63E+12             
                          1001.00 1.376E+00 %(P 2.356E+02 4.84E+03 8.37E-01 G  
                           766.41 2.465E+02 ?(P 6.304E+02 7.67E+01 2.94E-01 G  
 
AM-241   T   8.3653E-01                                      1.58E+05             
                            59.54 8.365E-01 ?(P 4.795E+00 2.02E+02 3.59E+01 G  
 
Np-237   F   3.4686E+00                                      2.14E+06             
                            86.49 3.469E+00 &(  1.734E+01 1.50E+02 1.31E+01 G  
 
Ir-192   F   2.0051E-01                                      7.40E+01             
                           316.49-2.209E-01 ?(  1.948E+00 2.60E+02 8.70E+01 G  
                           468.06 2.310E-01 &(  3.676E+00 4.65E+02 5.18E+01 G  
                           308.44 1.306E+00 ?(  8.668E+00 1.98E+02 3.18E+01 G  
 
Cs-136   F  -1.2459E-01                                      1.30E+01             
                           818.50-5.641E-01 ?(  1.927E+00 1.01E+02 1.00E+02 G  
                          1048.07 4.423E-01 +   1.548E+00 1.01E+02 8.00E+01 G  
                           340.57 8.125E-01 ?(  5.158E+00 1.89E+02 4.69E+01 G  
 
Np-239   T   1.6257E+00                                      2.36E+00             
                           103.70-4.417E-01 -   6.607E+00 4.45E+02 2.40E+01 X  
                           106.13 1.626E+00 &(  6.433E+00 1.19E+02 2.27E+01 G  
                            99.50 1.516E+00 *   9.090E+00 1.79E+02 1.50E+01 X  
 
Nd-147       1.7505E+00                                      1.11E+01             
                           531.00 2.268E+00 *(  1.037E+01 1.82E+02 1.30E+01 G  
                            91.10 1.513E+00 ?(  7.880E+00 1.57E+02 2.83E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:12:31 AMPage 15
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191209.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-210   N  -3.3609E-01                                      5.84E+05             
                           799.60-3.361E-01 &(  2.404E+00 2.09E+02 9.90E+01 G  
                           296.00-5.576E-01 +   3.648E+00 1.96E+02 7.90E+01 G  
                          1313.00 1.645E+00 ?   5.529E+00 1.46E+02 2.10E+01 GA 
 
Kr-85    I   1.1646E+02                                      3.92E+03             
                           513.98 1.165E+02 ?(  5.884E+02 1.50E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       216.        23.     0.013   109.81   6.762E+00   
 AM-241      59.54       364.        16.     0.009   202.41   8.365E-01  P
 Sn-126      64.28       508.        31.     0.017   103.21   5.586E+00   
 BA-133      80.99       394.       -31.    -0.017   115.35  -1.292E+00  P
 Np-237      86.49      1207.        33.     0.018   150.25   3.469E+00   
 EU-155      86.54      1240.        33.     0.018   152.22   1.480E+00   
 Sn-126      86.94      1273.        33.     0.018   154.15   5.017E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:12:31 AMPage 16
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191209.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Sn-126      87.57      1306.        33.     0.018   155.98   1.206E+00   
 Cd-109      88.04      1339.        33.     0.018   157.82   1.191E+01   
 Nd-147      91.10      1218.        32.     0.018   156.50   1.513E+00   
 Gd-153      97.50       537.        10.     0.005   340.65   4.249E-01   
 Np-239      99.50       472.        17.     0.010   178.81   1.516E+00   
 Gd-153     103.20       623.       -30.    -0.017   118.37  -1.804E+00   
 Np-239     103.70       654.        -8.    -0.005   445.21  -4.417E-01   
 Np-239     106.13       556.        28.     0.016   118.69   1.626E+00   
 EU-152     121.78       420.       -12.    -0.007   243.24  -5.454E-01   
 EU-154     123.10       424.       -21.    -0.011   142.56  -6.592E-01   
 PA-234     131.29       711.       -30.    -0.017   125.81  -2.219E+00   
 HF-181     133.02       741.       -10.    -0.006   372.10  -3.174E-01   
 Tc-99m     140.51       588.        27.     0.015   127.66   4.225E-01   
 U-235      143.79       619.        13.     0.007   280.97   1.565E+00  P
 CE-141     145.44       538.        26.     0.014   127.91   7.368E-01   
 Ba-140     162.66       462.         5.     0.003   609.59   1.171E+00   
 Cf-251     176.60       293.       -29.    -0.016   105.85  -2.606E+00   
 U-235      185.72       240.        41.     0.023    67.54   1.200E+00  P
 TH-229     193.51       264.       -16.    -0.009   173.38  -5.908E+00  P
 U-235      205.33       238.       -32.    -0.018    88.41  -1.069E+01  P
 TH-229     210.85       261.       -29.    -0.016    97.17  -1.662E+01  P
 Cf-251     227.00       167.        23.     0.013   101.22   6.611E+00   
 TH-227     235.97      1275.        12.     0.007   416.33   1.823E+00   
 EU-152     244.69      1252.        24.     0.013   206.97   6.060E+00   
 TH-227     256.24       131.       -12.    -0.006   433.40  -3.227E+00  P
 Cd-113m    263.70       175.        -2.    -0.001   938.08  -6.638E+02   
 BI-210M    265.83       197.        14.     0.008   144.28   5.607E-01   
 Hg-203     279.20       223.        22.     0.012    99.17   5.545E-01   
 I-131      284.30       151.        -7.    -0.004   677.20  -2.532E+00  P
 TL-210     296.00       788.       -20.    -0.011   195.76  -5.576E-01   
 PA-231     300.07       768.       -20.    -0.011   192.55  -1.814E+01   
 PA-233     300.18       747.       -17.    -0.010   227.27  -6.013E+00   
 Ir-192     308.44       676.        19.     0.010   198.38   1.306E+00   
 PA-233     312.01       749.       -19.    -0.010   208.58  -1.161E+00   
 Ir-192     316.49       240.        -8.    -0.005   260.29  -2.209E-01   
 CR-51      320.08       236.         6.     0.003   397.72   1.261E+00   
 La-140     328.76       150.        23.     0.013   101.55   2.641E+00   
 Cf-249     333.44       110.        -9.    -0.005   220.55  -1.362E+00   
 Cs-136     340.57       450.        16.     0.009   189.16   8.125E-01   
 I-131      364.48        99.       -14.    -0.008   203.44  -4.293E-01  P
 BA-133     383.84       233.       -16.    -0.009   134.55  -4.737E+00   
 SN-113     391.69       268.       -20.    -0.011   141.70  -8.283E-01  P
 SB-125     427.88        92.       -20.    -0.011   144.15  -1.876E+00  P
 AG-108M    433.94        77.        -7.    -0.004   237.55  -2.190E-01   
 PM-146     453.88        64.        13.     0.007   123.64   5.847E-01   
 SB-125     463.37        93.        63.     0.035    24.99   1.790E+01  P
 Ir-192     468.06       171.         4.     0.002   465.03   2.310E-01   
 BE-7       477.59        91.        15.     0.008    92.77   4.357E+00  P
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:12:31 AMPage 17
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191209.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 La-140     487.02        72.         4.     0.002   418.33   2.704E-01   
 RU-103     497.05        84.        -6.    -0.003   301.85  -2.061E-01   
 RH-106     511.86       123.       173.     0.096    11.83   2.759E+01   
 Nd-147     531.00        68.         9.     0.005   182.46   2.268E+00   
 BI-207     569.70        55.         7.     0.004   143.91   2.646E-01   
 SB-125     600.50       259.         4.     0.002   628.73   7.291E-01   
 SB-124     602.73        92.       -18.    -0.010    79.56  -6.520E-01   
 RU-103     610.30       498.       -12.    -0.007   255.23  -7.853E+00   
 RH-106     621.92        76.       -17.    -0.009   103.29  -6.297E+00   
 SB-125     635.89        82.       -19.    -0.010    72.04  -6.211E+00   
 I-131      636.97       101.        -5.    -0.003   295.30  -2.549E+00   
 AG-110M    657.76        76.        16.     0.009    82.99   6.337E-01  P
 CS-137     661.66       132.       -19.    -0.011    88.12  -8.634E-01   
 PM-144     696.54        26.        24.     0.013    48.90   9.529E-01  P
 NB-94      702.63        35.        13.     0.007    98.02   5.285E-01  P
 SB-124     722.79       172.       -16.    -0.009   118.73  -6.079E+00   
 AG-108M    722.94       123.        12.     0.007   134.08   5.424E-01   
 PM-146     735.72        70.       -20.    -0.011    63.96  -3.658E+00  P
 ZR-95      756.73        48.        -4.    -0.002   387.88  -2.865E-01   
 AG-110M    763.94        54.         9.     0.005   120.19   1.731E+00   
 NB-95      765.79        97.       -12.    -0.007   119.61  -5.163E-01   
 PA-234M    766.41        75.        17.     0.009    76.74   2.465E+02  P
 EU-152     778.92        39.         2.     0.001   641.29   6.721E-01   
 TL-210     799.60       120.        -7.    -0.004   209.34  -3.361E-01   
 CO-58      810.78        38.        10.     0.005    94.98   4.383E-01  P
 La-140     815.77        47.         5.     0.003   221.30   8.716E-01   
 Cs-136     818.50        74.       -12.    -0.007   101.15  -5.641E-01   
 MN-54      834.85        24.        11.     0.006    98.33   5.044E-01  P
 Co-56      846.77        14.        18.     0.010    51.05   8.191E-01  P
 NB-94      871.10        34.        13.     0.007    70.61   6.040E-01  P
 EU-154     873.23        44.         5.     0.003   182.00   2.043E+00   
 PA-234     880.53        80.       -14.    -0.008    94.19  -1.111E+01   
 AG-110M    937.49        42.       -12.    -0.007   118.15  -1.746E+00   
 EU-152     964.11       148.        10.     0.005   182.91   3.348E+00   
 EU-154     996.33        41.        11.     0.006    85.61   5.553E+00   
 EU-154    1004.77        44.       -16.    -0.009    94.81  -4.672E+00   
 Co-56     1037.84        20.        -8.    -0.005   125.93  -3.235E+00  P
 Cs-136    1048.07        18.         6.     0.004   101.47   4.423E-01   
 BI-207    1063.66        45.       -17.    -0.010    87.90  -1.289E+00   
 Ga-68     1077.40        35.        -5.    -0.003   263.94  -9.810E+00   
 FE-59     1099.25        20.         3.     0.001   382.47   2.615E-01  P
 EU-152    1112.07        58.        13.     0.007    85.71   5.554E+00   
 ZN-65     1115.55        72.        13.     0.007    93.92   1.504E+00   
 Sc-46     1120.55        94.        13.     0.007   106.33   7.654E-01   
 Ta-182    1121.30       109.         3.     0.002   525.08   4.653E-01   
 Ta-182    1189.05         5.        18.     0.010    36.08   6.664E+00   
 Ta-182    1221.41        11.        16.     0.009    54.75   3.523E+00  P
 Co-56     1238.28        44.         8.     0.005   181.54   7.840E-01  P
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:12:31 AMPage 18
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191209.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 NA-22     1274.53        11.         9.     0.005    60.89   5.732E-01   
 EU-154    1274.54        20.         1.     0.001   498.28   2.303E-01   
 FE-59     1291.60        27.       -14.    -0.008    90.05  -2.023E+00   
 TL-210    1313.00        11.         5.     0.003   145.77   1.645E+00   
 CO-60     1332.50        27.        -5.    -0.003   255.75  -3.058E-01   
 AG-110M   1384.30         0.        13.     0.007    27.74   3.612E+00   
 EU-152    1408.00        27.        -7.    -0.004   180.28  -2.170E+00   
 La-140    1596.21        12.         3.     0.002   234.42   2.746E-01  P
 SB-124    1690.98        12.        -3.    -0.002   284.80  -4.956E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    4.3572E+00    4.3572E+00    9.277E+01%                1.36E+01
 NA-22  #A    5.7324E-01    5.7324E-01    6.089E+01%                1.14E+00
 K-40         1.2119E+02    1.2119E+02    8.400E+00%                1.38E+01
 Sc-46  #A    4.0270E-01    4.0270E-01    1.063E+02%                2.23E+00
 CR-51  #A    1.2615E+00    1.2615E+00    3.977E+02%                1.71E+01
 MN-54  #A    5.0436E-01    5.0436E-01    9.833E+01%                1.17E+00
 FE-59  #A    2.6150E-01    2.6150E-01    3.825E+02%                2.37E+00
 Co-56  #A    8.0512E-01    8.0512E-01    5.105E+01%                9.43E-01
 CO-57  #A    0.0000E+00    0.0000E+00    7.071E+02%                1.51E+00
 CO-58  #A    4.3832E-01    4.3832E-01    9.498E+01%                1.41E+00
 CO-60  #A   -3.0576E-01   -3.0576E-01    2.558E+02%                1.75E+00
 ZN-65  #A    1.5036E+00    1.5036E+00    9.392E+01%                4.76E+00
 NB-94  #A    5.6664E-01    5.6664E-01    6.040E+01%                1.25E+00
 ZR-95  #A   -2.8650E-01   -2.8650E-01    3.879E+02%                2.73E+00
 NB-95  #A   -5.1629E-01   -5.1629E-01    1.196E+02%                2.09E+00
 RU-103 #A   -2.0608E-01   -2.0608E-01    3.018E+02%                1.56E+00
 RH-106 #A   -6.2973E+00   -6.2973E+00    1.033E+02%                1.61E+01
 AG-108M#A    1.6245E-01    1.6245E-01    1.341E+02%                1.36E+00
 AG-110M#A    8.7087E-01    8.7087E-01    2.774E+01%                3.03E+00
 SN-113 #A   -8.2830E-01   -8.2830E-01    1.417E+02%                3.25E+00
 SB-124 #A   -6.5199E-01   -6.5199E-01    7.956E+01%                1.73E+00
 SB-125 #A    3.2909E+00    3.2909E+00    2.499E+01%                4.49E+00
 I-131  #A   -4.2928E-01   -4.2928E-01    2.034E+02%                1.50E+00
 Gd-153 #A    4.2494E-01    4.2494E-01    3.406E+02%                4.87E+00
 Ga-68  #A   -9.7931E+00   -9.8098E+00    2.639E+02%                5.94E+01
 Tc-99m #A    4.2234E-01    4.2247E-01    1.277E+02%                1.80E+00
 BA-133 #A   -7.9210E-02   -7.9210E-02    1.589E+03%                4.25E+00
 CS-134 #     3.1431E+00    3.1431E+00    2.176E+01%                1.96E+00
 CS-137 #A   -8.6344E-01   -8.6344E-01    8.812E+01%                2.54E+00
 CE-139 #A   -2.7266E-02   -2.7266E-02    1.953E+03%                1.80E+00
 Ba-140 #A    1.1953E-01    1.1953E-01    6.096E+02%                5.30E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:12:31 AMPage 19
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191209.An1            
                                                                                 
 La-140 #A    6.0932E-01    6.0932E-01    1.015E+02%                1.47E+00
 CE-141 #A    7.3679E-01    7.3679E-01    1.279E+02%                3.15E+00
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.56E+01
 PM-144 #A    9.5293E-01    9.5293E-01    4.890E+01%                1.08E+00
 EU-152 #A    2.1166E+00    2.1166E+00    8.571E+01%                4.46E+00
 EU-154 #A    8.9611E-01    8.9611E-01    8.218E+01%                3.15E+00
 EU-155 #A    8.6101E-01    8.6101E-01    1.522E+02%                7.51E+00
 HF-181 #A    4.5196E-02    4.5196E-02    1.308E+03%                2.05E+00
 Ta-182 #A    2.8081E+00    2.8081E+00    3.608E+01%                8.44E+00
 Hg-203 #A    5.5452E-01    5.5452E-01    9.917E+01%                1.84E+00
 TL-208       1.3417E+01    1.3417E+01    7.422E+00%                1.54E+00
 PM-146 #A    5.8469E-01    5.8469E-01    1.236E+02%                1.80E+00
 Y-88   #     8.4945E-01    8.4945E-01    3.162E+01%                6.26E-01
 Cd-113m#A   -6.6382E+02   -6.6382E+02    9.381E+02%                2.14E+04
 Cd-109 #A    1.1913E+01    1.1913E+01    1.578E+02%                6.26E+01
 Cf-251 #A   -2.6059E+00   -2.6059E+00    1.058E+02%                7.35E+00
 Cf-249 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.02E+00
 Sn-126 #A    5.5864E+00    5.5864E+00    1.032E+02%                1.92E+01
 PB-210 #     5.3803E+01    5.3803E+01    2.921E+01%                3.96E+01
 PB-212 #     2.9844E+01    2.9844E+01    5.600E+00%                4.17E+00
 PB-214 #     2.1248E+01    2.1248E+01    7.314E+00%                3.35E+00
 BI-207 #A   -1.2886E+00   -1.2886E+00    8.790E+01%                2.51E+00
 BI-212 #     4.7962E+01    4.7962E+01    1.451E+01%                1.15E+01
 U-235  #A    1.5654E+00    1.5654E+00    2.810E+02%                1.47E+01
 BI-214 #     2.1561E+01    2.1561E+01    8.224E+00%                2.61E+00
 BI-210M#A    5.6073E-01    5.6073E-01    1.443E+02%                2.73E+00
 AC-228 #     4.0128E+01    4.0128E+01    6.027E+00%                4.21E+00
 TH-227 #A    1.9754E+00    1.9754E+00    1.098E+02%                1.56E+01
 TH-229 #A   -5.9084E+00   -5.9084E+00    1.734E+02%                2.87E+01
 TH-234  A   -3.1221E-01   -3.1221E-01    3.508E+02%                4.07E+01
 PA-231 #A    0.0000E+00    0.0000E+00    1.000E+03%                9.79E+01
 PA-233 #A   -1.1611E+00   -1.1611E+00    2.086E+02%                8.10E+00
 PA-234 #A   -2.2190E+00   -2.2190E+00    1.258E+02%                9.30E+00
 PA-234M#A    6.5092E+01    6.5092E+01    7.674E+01%                2.36E+02
 AM-241 #A    8.3653E-01    8.3653E-01    2.024E+02%                4.79E+00
 Np-237 #A    3.4686E+00    3.4686E+00    1.503E+02%                1.73E+01
 Ir-192 #A    2.0051E-01    2.0051E-01    1.895E+02%                1.95E+00
 Cs-136 #A   -1.2459E-01   -1.2459E-01    1.012E+02%                1.93E+00
 Np-239 #A    1.6257E+00    1.6257E+00    1.187E+02%                6.43E+00
 Nd-147 #A    1.7505E+00    1.7505E+00    1.202E+02%                1.04E+01
 TL-210 #A   -3.3609E-01   -3.3609E-01    2.093E+02%                2.40E+00
 Kr-85  #A    1.1646E+02    1.1646E+02    1.502E+02%                5.88E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:12:31 AMPage 20
 TestAmerica Inc                 Spectrum name: 17_Gamma_20191209.An1            
                                                                                 
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.5 keV)     3.492E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.5 keV) 3.4915131E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 2_Gamma_20191118 
-----------------------------------------------------------------------------                      
   Sample Description: 430296_Gamma_160-34284-A-11-B 
             Detector: Detector # 2       
             Batch ID: 430296                 
    Work Order Number: Gamma   
           Lot Number: 160-34284-A-11-B
-----------------------------------------------------------------------------
        Decay to Time: 6/21/2019 03:24        Live Time: 1800   sec
     Acquisition Time: 6/21/2019 03:24:42     Real Time: 1805   sec
        Analysis Time: 6/21/2019 03:55        Dead Time: 0.28   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 2_Soil_TunaCan.Clb
  Efficiency Cal Desc: 2_Soil_TunaCan_101407
  Efficiency Cal Date: 4/20/2018 13:56
      Energy Cal Date: 4/20/2018 13:54                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 2_2019-06-08_1441.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -4.197E-01         1342.4     5.635E+00    5.635E+00    1.636E+01
NA-22      2.639E-01          159.9     4.219E-01    4.221E-01    1.535E+00
K-40       1.101E+02            9.4     1.040E+01    1.180E+01    1.007E+01
Sc-46      7.366E-01          111.7     8.225E-01    8.234E-01    2.788E+00
CR-51     -4.214E+00          182.5     7.692E+00    7.695E+00    1.460E+01
MN-54      2.901E-01          224.2     6.505E-01    6.507E-01    1.622E+00
FE-59      1.593E+00           50.1     7.976E-01    8.015E-01    1.842E+00
Co-56      3.023E-01          157.5     4.760E-01    4.763E-01    1.210E+00
CO-57      0.000E+00         1.#INF     1.978E-01    1.978E-01    1.332E+00
CO-58     -5.846E-01           78.7     4.600E-01    4.610E-01    2.299E+00
CO-60     -7.349E-01          108.5     7.971E-01    7.979E-01    2.157E+00
ZN-65     -2.135E+00           99.4     2.122E+00    2.124E+00    7.149E+00
NB-94      5.275E-01           67.0     3.537E-01    3.547E-01    1.423E+00
ZR-95      7.897E-01          151.0     1.193E+00    1.193E+00    2.923E+00
NB-95     -4.801E-01          142.6     6.847E-01    6.852E-01    2.344E+00
RU-103     7.687E-01           54.1     4.155E-01    4.173E-01    1.006E+00
RH-106     1.152E+01           88.1     1.014E+01    1.016E+01    3.648E+01
AG-108M    2.998E-01          168.2     5.042E-01    5.044E-01    1.276E+00
AG-110M    8.991E-01           69.9     6.281E-01    6.297E-01    3.133E+00
SN-113    -4.876E-02         2071.2     1.010E+00    1.010E+00    3.456E+00
SB-124     3.087E-01           31.7     9.799E-02    9.925E-02    2.309E+00
SB-125     1.416E+00          162.4     2.300E+00    2.301E+00    3.846E+00
I-131      4.795E-01          123.8     5.934E-01    5.939E-01    1.168E+00
Gd-153    -1.265E+00          148.3     1.876E+00    1.878E+00    6.253E+00
Ga-68      3.856E+01           41.5     1.599E+01    1.614E+01    3.437E+01
Tc-99m    -4.211E-01          114.2     4.808E-01    4.814E-01    1.604E+00
BA-133    -7.924E-01          146.4     1.160E+00    1.161E+00    3.894E+00
CS-134     1.407E+00           71.1     1.000E+00    1.003E+00    2.286E+00
CS-137     1.614E-01          498.5     8.048E-01    8.048E-01    2.791E+00
CE-139     2.347E-01          186.2     4.370E-01    4.371E-01    1.474E+00
Ba-140    -1.365E+00           68.6     9.359E-01    9.384E-01    7.056E+00
La-140    -5.324E-02          342.4     1.823E-01    1.824E-01    2.035E+00
CE-141     2.419E-02         3738.4     9.044E-01    9.044E-01    3.057E+00
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CE-144    -3.557E+00          130.0     4.624E+00    4.628E+00    1.541E+01
PM-144     2.558E-01          219.9     5.626E-01    5.627E-01    1.401E+00
EU-152     1.963E+00          156.4     3.070E+00    3.072E+00    3.920E+00
EU-154     8.665E-01           88.0     7.623E-01    7.636E-01    2.666E+00
EU-155    -1.785E+00          156.3     2.791E+00    2.792E+00    9.298E+00
HF-181     2.814E-01          202.6     5.702E-01    5.704E-01    1.456E+00
Ta-182     3.116E+00           97.6     3.041E+00    3.045E+00    1.024E+01
Hg-203     2.108E-01          222.9     4.699E-01    4.700E-01    1.603E+00
TL-208     1.098E+01            8.7     9.508E-01    1.103E+00    1.488E+00
PM-146     5.858E-01          101.6     5.949E-01    5.956E-01    1.687E+00
Y-88      -1.148E-01          573.7     6.586E-01    6.586E-01    1.762E+00
Cd-113m   -5.946E+03          111.0     6.600E+03    6.609E+03    2.218E+04
Cd-109     0.000E+00         1.#INF     1.676E+01    1.676E+01    5.600E+01
Cf-251    -2.264E+00          101.5     2.299E+00    2.302E+00    6.151E+00
Cf-249    -5.121E-01          193.0     9.886E-01    9.889E-01    3.344E+00
Sn-126    -2.939E+00          178.5     5.247E+00    5.249E+00    1.760E+01
PB-210    -7.094E+00          258.5     1.833E+01    1.834E+01    6.265E+01
PB-212     3.541E+01            4.0     1.423E+00    2.332E+00    2.221E+00
PB-214     1.247E+01           11.2     1.391E+00    1.528E+00    2.784E+00
BI-207     6.946E-02         1163.5     8.082E-01    8.082E-01    2.049E+00
BI-212     4.851E+01           15.9     7.715E+00    8.104E+00    1.223E+01
U-235      9.658E-01          142.9     1.380E+00    1.381E+00    1.324E+01
BI-214     1.346E+01           10.8     1.455E+00    1.608E+00    2.358E+00
BI-210M    6.171E-01          125.4     7.741E-01    7.747E-01    2.611E+00
AC-228     3.488E+01            6.6     2.309E+00    2.908E+00    3.082E+00
TH-227    -3.305E-01          198.7     6.569E-01    6.572E-01    1.553E+01
TH-229    -9.073E+00           98.3     8.914E+00    8.927E+00    2.386E+01
TH-234    -1.496E-01         7382.4     1.104E+01    1.104E+01    3.701E+01
PA-231     0.000E+00         1.#INF     4.508E+00    4.508E+00    8.773E+01
PA-233     1.143E+00          181.4     2.073E+00    2.074E+00    6.956E+00
PA-234    -2.175E+00          124.9     2.717E+00    2.719E+00    9.055E+00
PA-234M    7.825E+01           81.7     6.391E+01    6.403E+01    2.743E+02
AM-241     7.192E-01          202.4     1.455E+00    1.456E+00    4.892E+00
Np-237     6.408E-01          766.5     4.911E+00    4.911E+00    1.644E+01
Ir-192     4.156E-01          102.3     4.250E-01    4.256E-01    1.432E+00
Cs-136    -2.744E-01          107.1     2.939E-01    2.943E-01    1.808E+00
Np-239     1.358E+00          157.4     2.138E+00    2.140E+00    7.142E+00
Nd-147    -4.119E+00          112.1     4.617E+00    4.623E+00    1.151E+01
TL-210     5.823E-01           94.8     5.521E-01    5.531E-01    1.874E+00
Kr-85      0.000E+00         1.#INF     5.735E+01    5.735E+01    5.650E+02
-----------------------------------------------------------------------------
Total      4.184E+02

      Analyst: conrad.reuscher
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:18 AMPage  1
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191118.An1             
                                                                                 
 Sample description                                             
      430296_Gamma_160-34284-A-11-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det2\2_Gamma_20191118.An1

 Acquisition information
        Start time:                 6/21/2019 3:24:42 AM
        Live time:               1800
        Real time:               1805
        Dead time:                  0.28 %
        Detector ID:                    2

 Detector system                                                
      Ge 2 SN/164                                                     
                                                                      

 Calibration
        Filename:                   2_Soil_TunaCan.Clb
      2_Soil_TunaCan_101407                                           
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 1:54:10 PM
             Zero offset:           0.101 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -4.975E-09 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 1:56:20 PM
             Type:                  Polynomial
             Uncertainty:           1.003 %
             Coefficients:         -0.414971  -4.933446   0.551852
                                   -0.058768   0.002630  -0.000046

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  2000.01keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:18 AMPage  2
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191118.An1             
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/21/2019 3:24:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       2_2019-06-08_1441.PBC
                                                 6/8/2019 2:41:26 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   29 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1633

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.54      -10. 258.46   0.83  1.828E-02    46.54   4.250    PBC<MDA PB210 
    56.79       36.  41.35   0.40  2.865E-02
    59.54       14. 202.36   0.84  3.048E-02    59.54  35.900    PBC<MDA AM241 
    74.82      287.   9.55   0.86  3.743E-02
    77.17      414.   6.83   0.86  3.817E-02
    87.17      133.  15.62   0.87  4.059E-02    86.49  13.100  1.399E+01 Np237 
                                                86.54  30.700  5.966E+00 EU155 
                                                86.94   9.040  2.022E+01 Sn126 
                                                87.57  37.500    PBC<MDA Sn126 
                                                88.04   3.790  4.800E+01 Cd109 
    89.99       92.  21.70   0.87  4.107E-02
    93.32       98.  23.38   0.87  4.154E-02    93.35   5.561  2.352E+01 AC228 
   106.13       24. 157.45   0.88  4.242E-02   106.13  22.700    PBC<MDA Np239 
   121.78       11. 228.36   0.89  4.203E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.699E-01 CO57  
   162.66       22. 111.00   0.93  3.746E-02   162.66   6.220    PBC<MDA Ba140 
   163.38       10. 240.99   0.93  3.736E-02   163.38   5.080    PBC<MDA U235  
   165.85       12. 186.16   0.93  3.703E-02   165.85  79.900    PBC<MDA CE139 
   185.72       56.  41.89   0.95  3.435E-02   185.72  54.000    PBC<MDA U235  
   205.33       14. 148.01   0.96  3.183E-02   205.33   5.010    PBC<MDA U235  
   236.03        7. 659.69   0.99  2.836E-02   235.97  12.300    PBC<MDA TH227 
   238.68      770.   4.52   0.92  2.808E-02   238.63  43.300  3.519E+01 PB212 
   242.06       70.  23.68   0.99  2.774E-02   242.00   7.430  1.885E+01 PB214 
   244.69        6. 817.18   0.99  2.747E-02   244.69   7.580    PBC<MDA EU152 
   256.40       17.  43.29   0.66  2.635E-02   256.24   7.000  5.017E+00 TH227 
   265.83       14. 125.45   1.01  2.551E-02   265.83  50.000    PBC<MDA BI210M
   277.28       16.  97.38   1.02  2.455E-02   277.28   6.310    PBC<MDA TL208 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:18 AMPage  3
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191118.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   279.20        8. 222.87   1.02  2.439E-02   279.20  81.460    PBC<MDA Hg203 
   295.30      102.  18.57   1.06  2.317E-02   295.09  19.300  1.267E+01 PB214 
                                               296.00  79.000  3.103E+00 TL210 
   300.50       56.  29.03   1.05  2.283E-02   300.03   3.280  4.180E+01 PB212 
                                               300.07   2.460  5.574E+01 PA231 
                                               300.18   6.200  2.212E+01 PA233 
   312.01       16. 181.36   1.05  2.201E-02   312.01  36.000    PBC<MDA PA233 
   316.49       14. 102.26   1.05  2.172E-02   316.49  87.040    PBC<MDA Ir192 
   328.34       47.  30.31   0.68  2.099E-02   328.76  20.300    PBC<MDA La140 
   338.19      151.  11.88   1.34  2.042E-02   338.32  12.010  3.433E+01 AC228 
   340.57       11. 228.57   1.07  2.028E-02   340.57  46.900    PBC<MDA Cs136 
   352.01      155.  12.29   1.12  1.966E-02   351.93  37.600  1.164E+01 PB214 
   364.48        7. 185.75   1.09  1.904E-02   364.48  81.700    PBC<MDA I131  
   428.49        4. 328.51   1.14  1.641E-02   427.88  29.600    PBC<MDA SB125 
   433.94        8. 168.21   1.14  1.620E-02   433.94  90.480    PBC<MDA AG108M
   453.88       12. 101.55   1.16  1.554E-02   453.88  65.000    PBC<MDA PM146 
   482.00        6. 202.64   1.18  1.472E-02   482.00  80.500    PBC<MDA HF181 
   487.02        3. 514.47   1.18  1.458E-02   487.02  45.500    PBC<MDA La140 
   497.05       18.  54.05   1.19  1.431E-02   497.05  90.900    PBC<MDA RU103 
   511.86      115.  12.14   2.45  1.394E-02   511.86  20.000  2.292E+01 RH106 
   563.24        6. 204.02   1.24  1.280E-02   563.24   8.350    PBC<MDA CS134 
   569.32        6. 131.23   1.24  1.268E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  3.207E+00 PA234 
                                               569.70  97.740  2.692E-01 BI207 
   583.25      207.   8.66   1.44  1.241E-02   583.02  84.500  1.098E+01 TL208 
   600.71       12. 162.43   1.27  1.210E-02   600.50  17.860    PBC<MDA SB125 
   609.36      133.  10.81   1.41  1.194E-02   609.31  46.090  1.346E+01 BI214 
   621.92       14. 161.08   1.28  1.173E-02   621.92   9.930    PBC<MDA RH106 
   636.97        5. 163.57   1.29  1.149E-02   636.97   7.170    PBC<MDA I131  
   661.66        3. 498.47   1.31  1.112E-02   661.66  85.210    PBC<MDA CS137 
   696.54        5. 219.89   1.34  1.063E-02   696.54  99.000    PBC<MDA PM144 
   702.63       11.  95.95   1.34  1.055E-02   702.63  97.900    PBC<MDA NB94  
   722.79        3. 524.88   1.35  1.030E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  1.683E-01 AG108M
                                               723.36  20.220  7.563E-01 EU154 
   727.54       68.  15.90   1.49  1.025E-02   727.17   7.550  4.851E+01 BI212 
   747.16        3. 282.62   1.37  1.001E-02   747.16  34.000    PBC<MDA PM146 
   756.73        8. 151.02   1.38  9.903E-03   756.73  54.460    PBC<MDA ZR95  
   763.94       12.  69.85   1.38  9.823E-03   763.94  22.280    PBC<MDA AG110M
   766.41       11.  81.68   1.39  9.796E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  2.078E+02 PA234M
   795.87       11.  90.35   1.41  9.485E-03   795.87  85.530    PBC<MDA CS134 
   799.60       10.  94.82   1.41  9.448E-03   799.60  98.960    PBC<MDA TL210 
   801.95        8. 117.69   1.41  9.424E-03   801.95   8.690    PBC<MDA CS134 
   834.85        5. 224.23   1.43  9.107E-03   834.85  99.980    PBC<MDA MN54  
   846.77        5. 157.50   1.44  8.997E-03   846.77  99.935    PBC<MDA Co56  
   860.99       46.  23.51   1.45  8.874E-03   860.56  12.420  2.341E+01 TL208 
   871.10        7.  93.68   1.46  8.783E-03   871.10  99.890    PBC<MDA NB94  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:18 AMPage  4
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191118.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   884.68        7. 142.89   1.47  8.668E-03   884.68  72.680    PBC<MDA AG110M
   889.28       11. 111.67   1.47  8.630E-03   889.28  99.984    PBC<MDA Sc46  
   911.59      149.   9.06   1.49  8.453E-03   911.07  29.000  3.366E+01 AC228 
   937.49        2. 398.21   1.50  8.250E-03   937.49  34.360    PBC<MDA AG110M
   964.11       11. 156.37   1.52  8.055E-03   964.11  14.605    PBC<MDA EU152 
   969.50       94.  13.09   1.63  8.020E-03   968.97  17.460  3.728E+01 AC228 
   996.33        9.  90.19   1.54  7.832E-03   996.33  10.600    PBC<MDA EU154 
  1001.00        4. 238.59   1.55  7.800E-03  1001.00   0.837    PBC<MDA PA234M
  1050.36        9.  88.05   1.58  7.484E-03  1050.36   1.560    PBC<MDA RH106 
  1077.40       14.  41.47   1.60  7.322E-03  1077.40   3.300  3.856E+01 Ga68  
  1099.25       12.  50.05   1.61  7.196E-03  1099.25  56.500    PBC<MDA FE59  
  1121.19       14.  97.58   1.63  7.073E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  3.116E+00 Ta182 
  1173.24        5. 102.67   1.66  6.799E-03  1173.24  99.900    PBC<MDA CO60  
  1274.53        3. 159.86   1.72  6.318E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  7.496E-01 EU154 
  1291.60        3. 298.45   1.73  6.244E-03  1291.60  43.200    PBC<MDA FE59  
  1384.30        1. 914.69   1.79  5.864E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00        3. 206.16   1.80  5.773E-03  1408.00  21.005    PBC<MDA EU152 
  1461.31      118.   9.45   1.73  5.580E-03  1460.83  10.670  1.101E+02 K40   
  1690.98       10.  31.74   1.96  4.850E-03  1690.98  47.790  2.393E+00 SB124 
  1765.11        6.  82.38   2.00  4.648E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   226.73    56.79        76.        36. 1.274E+03   41.35   0.396  -      sM
   298.86    74.77       227.       291. 7.779E+03    9.37   0.856  -       D
   308.26    77.12       183.       424. 1.111E+04    6.63   0.858  -       D
   359.38    89.98       194.        85. 2.064E+03   25.67   0.868  -       D
  1312.83   328.34        39.        47. 2.239E+03   30.31   0.679  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:18 AMPage  5
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191118.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.73    46.54       332.       -10.    -0.006   258.46   0.832s
 TH-227    200.14    50.14       391.        -4.    -0.002   747.99   0.835 
 AM-241    237.72    59.54       404.        14.     0.008   202.36   0.843s
 TH-234    252.72    63.29       423.       -23.    -0.013   113.68   0.846 
 Sn-126    256.69    64.28       452.       -17.    -0.009   178.52   0.847s
 BA-133    323.52    80.99       340.       -30.    -0.017   110.07   0.861s
 Np-237    345.52    86.49      1095.         6.     0.003   766.48   0.866A
 EU-155    345.73    86.54      1275.       -32.    -0.018   156.81   0.866s
 Sn-126    347.32    86.94      1199.       -32.    -0.018   152.11   0.866 
 Sn-126    349.84    87.57      1115.       -38.    -0.021    64.00   0.866s
 Cd-109    351.72    88.04      1077.         0.     0.000   300.96   0.867A
 AC-228    372.96    93.35       213.        98.     0.054    23.38   0.871D
 Gd-153    389.56    97.50       890.       -29.    -0.016   148.28   0.875s
 Np-239    397.56    99.50       919.       -29.    -0.016   150.33   0.876 
 Gd-153    412.36   103.20       947.       -29.    -0.016   152.14   0.879 
 Np-239    414.35   103.70       976.       -29.    -0.016   154.33   0.879s
 EU-155    420.81   105.31      1005.       -29.    -0.016   156.30   0.881s
 Np-239    424.07   106.13       675.        24.     0.013   157.45   0.882s
 EU-152    486.67   121.78       310.        11.     0.006   228.36   0.894s
 CO-57     487.79   122.06       321.         0.     0.000  1000.00   0.895s
 EU-154    491.95   123.10       290.       -16.    -0.009   151.07   0.895s
 PA-234    524.72   131.29       645.       -29.    -0.016   124.87   0.902s
 HF-181    531.64   133.02       674.       -29.    -0.016   127.39   0.904s
 CE-144    533.70   133.54       703.       -29.    -0.016   130.00   0.904s
 HF-181    544.74   136.30       732.       -29.    -0.016   132.29   0.906s
 CO-57     545.43   136.47       737.       -30.    -0.017   127.62   0.906s
 Tc-99m    561.58   140.51       443.       -26.    -0.015   114.20   0.910s
 U-235     574.68   143.79       474.       -14.    -0.008   322.13   0.912s
 Ba-140    650.17   162.66       278.        22.     0.012   111.00   0.928s
 U-235     653.05   163.38       301.        10.     0.006   240.99   0.928s
 CE-139    662.94   165.85       264.        12.     0.007   186.16   0.930s
 Cf-251    705.93   176.60       190.       -25.    -0.014   101.55   0.939s
 U-235     742.41   185.72       162.        56.     0.031    41.89   0.946s
 TH-229    773.56   193.51       167.       -24.    -0.013    98.25   0.953s
 U-235     820.85   205.33       138.        14.     0.008   148.01   0.962s
 TH-229    842.92   210.85       267.       -30.    -0.017    69.63   0.967s
 Cf-251    907.51   227.00       161.       -12.    -0.007   194.76   0.980s
 TH-227    943.39   235.97      1220.         7.     0.004   659.69   0.987 
 PB-212    954.04   238.63        97.       775.     0.431     4.02   0.989D
 PB-214    967.50   242.00       102.        70.     0.039    23.68   0.992D
 EU-152    978.28   244.69      1199.         6.     0.003   817.18   0.994s
 TH-227   1024.46   256.24       110.       -10.    -0.006   198.75   1.003s
 Cd-113m  1054.30   263.70       160.       -16.    -0.009   111.01   1.009s
 BI-210M  1062.83   265.83       151.        14.     0.008   125.45   1.011s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:18 AMPage  6
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191118.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   1108.63   277.28       119.        16.     0.009    97.38   1.020s
 Hg-203   1116.30   279.20       137.         8.     0.004   222.87   1.021s
 I-131    1136.69   284.30        89.        -3.    -0.002   579.77   1.025s
 PB-214   1180.70   295.30        55.       102.     0.057    18.57   1.056s
 TL-210   1183.49   296.00       515.       -17.    -0.010   187.65   1.034s
 PB-212   1201.50   300.50        51.        56.     0.031    29.03   1.053s
 PA-231   1199.77   300.07       498.       -17.    -0.010   183.94   1.038s
 PA-233   1200.21   300.18       480.       -17.    -0.010   180.84   1.038s
 PA-231   1210.09   302.65       463.         0.     0.000  1000.00   1.040 
 BA-133   1210.90   302.85       463.         0.     0.000  1000.00   1.040s
 Ba-140   1218.89   304.85       463.         0.     0.000  1000.00   1.041s
 BI-210M  1219.07   304.90       463.         0.     0.000  1000.00   1.041s
 Ir-192   1233.25   308.44       463.         0.     0.000  1000.00   1.044s
 PA-233   1247.54   312.01       429.        16.     0.009   181.36   1.047 
 Ir-192   1265.45   316.49        98.        14.     0.008   102.26   1.050s
 CR-51    1279.82   320.08       132.       -16.    -0.009   182.55   1.053 
 La-140   1314.53   328.76       112.       -10.    -0.005   307.81   1.060s
 AC-228   1352.24   338.19        42.       151.     0.084    11.88   1.337s
 Cs-136   1361.76   340.57       301.        11.     0.006   228.57   1.069s
 EU-152   1376.62   344.29       312.         0.     0.000  1000.00   1.072s
 PB-214   1407.83   352.09        54.       165.     0.091    12.38   1.138s
 BA-133   1423.48   356.00       309.       -17.    -0.010   146.36   1.081s
 I-131    1457.41   364.48        41.         7.     0.004   185.75   1.088s
 BA-133   1534.84   383.84       200.       -18.    -0.010   116.16   1.103s
 Cf-249   1551.27   387.95       217.       -11.    -0.006   193.03   1.106 
 SB-125   1710.97   427.88        44.         4.     0.002   328.51   1.137s
 AG-108M  1735.21   433.94        44.         8.     0.004   168.21   1.141s
 PM-146   1814.98   453.88        36.        12.     0.007   101.55   1.157s
 Ir-192   1871.70   468.06        48.        -8.    -0.005   166.97   1.167s
 HF-181   1927.44   482.00        37.         6.     0.003   202.64   1.178s
 La-140   1947.54   487.02        52.         3.     0.002   514.47   1.182s
 RU-103   1987.67   497.05        20.        18.     0.010    54.05   1.189s
 RH-106   2046.91   511.86        40.       115.     0.064    12.14   2.450s
 Kr-85    2055.37   513.98       155.         0.     0.000  1000.00   1.202s
 Nd-147   2123.45   531.00        52.       -13.    -0.007   112.09   1.215s
 Ba-140   2148.49   537.26        69.       -18.    -0.010    80.56   1.219s
 CS-134   2252.39   563.24        36.         6.     0.003   204.02   1.239 
 CS-134   2276.73   569.32        28.         6.     0.003   131.23   1.243 
 PA-234   2277.33   569.47        34.         0.     0.000  1000.00   1.243s
 TL-208   2332.43   583.25        30.       207.     0.115     8.66   1.436 
 SB-125   2401.44   600.50       174.        12.     0.006   162.43   1.266s
 SB-124   2410.37   602.73       100.       -18.    -0.010    83.55   1.268s
 CS-134   2418.28   604.71       372.       -16.    -0.009   173.19   1.269 
 BI-214   2436.89   609.36        20.       133.     0.074    10.81   1.410 
 RU-103   2440.64   610.30       356.       -16.    -0.009   168.97   1.274s
 AG-108M  2456.57   614.28       340.       -16.    -0.009   164.84   1.276s
 PM-144   2471.69   618.06       324.       -16.    -0.009   160.67   1.279s
 RH-106   2487.11   621.92       251.        14.     0.008   161.08   1.282s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:18 AMPage  7
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191118.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125   2543.00   635.89        35.        -2.    -0.001   332.36   1.292s
 I-131    2547.34   636.97        29.         5.     0.003   163.57   1.293s
 AG-110M  2630.49   657.76        82.       -16.    -0.009    37.68   1.308s
 CS-137   2646.08   661.66        93.         3.     0.002   498.47   1.311s
 PM-144   2785.61   696.54        26.         5.     0.003   219.89   1.336s
 NB-94    2809.96   702.63        26.        11.     0.006    95.95   1.340s
 SB-124   2890.59   722.79       109.         3.     0.002   524.88   1.355 
 AG-108M  2891.19   722.94       112.         0.     0.000  1000.00   1.355 
 EU-154   2892.88   723.36       112.         0.     0.000  1000.00   1.355s
 BI-212   2909.60   727.54         9.        68.     0.038    15.90   1.494s
 PM-146   2988.08   747.16        13.         3.     0.001   282.62   1.372s
 ZR-95    3026.36   756.73        30.         8.     0.004   151.02   1.379s
 AG-110M  3055.21   763.94        28.        12.     0.007    69.85   1.384 
 NB-95    3062.60   765.79        68.        -8.    -0.005   142.62   1.385 
 PA-234M  3065.09   766.41        33.        11.     0.006    81.68   1.386s
 EU-152   3115.12   778.92        43.       -14.    -0.008    97.40   1.395s
 BI-212   3141.12   785.42        35.        -4.    -0.002   331.91   1.399s
 CS-134   3182.92   795.87        43.        11.     0.006    90.35   1.407 
 TL-210   3197.84   799.60        38.        10.     0.005    94.82   1.409s
 CS-134   3207.25   801.95        46.         8.     0.005   117.69   1.411 
 CO-58    3242.54   810.77        59.       -10.    -0.005    78.70   1.417s
 Cs-136   3273.44   818.50        35.       -12.    -0.006   107.10   1.422s
 MN-54    3338.84   834.85        26.         5.     0.003   224.23   1.434s
 Co-56    3386.53   846.77        13.         5.     0.003   157.50   1.442s
 TL-208   3441.70   860.56        18.        46.     0.026    23.51   1.452 
 NB-94    3483.84   871.10        18.         7.     0.004    93.68   1.459s
 EU-154   3492.37   873.23        24.         0.     0.000  1000.00   1.460s
 PA-234   3521.57   880.53        93.       -15.    -0.008    92.82   1.465s
 PA-234   3532.41   883.24       108.       -15.    -0.009    99.51   1.467s
 AG-110M  3538.19   884.68        50.         7.     0.004   142.89   1.468s
 Sc-46    3556.57   889.28        76.        11.     0.006   111.67   1.471s
 Y-88     3591.61   898.04        29.        -3.    -0.001   422.74   1.477s
 AC-228   3645.82   911.59         5.       149.     0.083     9.06   1.491 
 AG-110M  3749.43   937.49        19.         2.     0.001   398.21   1.504s
 PA-234   3783.54   946.02        23.        -2.    -0.001   444.01   1.510 
 EU-152   3855.90   964.11       132.        11.     0.006   156.37   1.522s
 AC-228   3877.45   969.50        10.        94.     0.052    13.09   1.631 
 EU-154   3984.78   996.33        30.         9.     0.005    90.19   1.544s
 PA-234M  4003.46  1001.00        40.         4.     0.002   238.59   1.547s
 EU-154   4018.57  1004.77        55.       -10.    -0.005   111.17   1.549s
 Co-56    4150.84  1037.84        19.        -7.    -0.004   131.51   1.571s
 Cs-136   4191.76  1048.07        23.        -7.    -0.004   100.21   1.578s
 RH-106   4200.92  1050.36        26.         9.     0.005    88.05   1.579s
 Ga-68    4309.08  1077.40         5.        14.     0.008    41.47   1.597s
 FE-59    4396.49  1099.25         5.        12.     0.006    50.05   1.611s
 EU-152   4447.79  1112.07        71.        -4.    -0.002   333.03   1.620s
 ZN-65    4461.68  1115.55        87.       -14.    -0.008    99.39   1.622s
 BI-214   4480.64  1120.29        68.        -1.    -0.001   584.85   1.625 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:18 AMPage  8
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191118.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ta-182   4484.70  1121.30        84.        14.     0.008    97.58   1.626s
 CO-60    4692.46  1173.24         5.         5.     0.003   102.67   1.659s
 Ta-182   4755.72  1189.05        25.        -5.    -0.003   224.35   1.669s
 NA-22    5097.66  1274.53        10.         3.     0.002   159.86   1.723s
 EU-154   5097.70  1274.54        13.         0.     0.000  1000.00   1.723s
 FE-59    5165.93  1291.60        15.         3.     0.002   298.45   1.733s
 TL-210   5251.56  1313.00        20.        -6.    -0.003   168.87   1.746s
 CO-60    5329.57  1332.50        20.        -8.    -0.004   108.46   1.758 
 AG-110M  5536.78  1384.30        16.         1.     0.001   914.69   1.789s
 EU-152   5631.60  1408.00         5.         3.     0.001   206.16   1.804s
 K-40     5844.86  1461.31         3.       118.     0.066     9.45   1.729 
 La-140   6384.53  1596.21        11.        -2.    -0.001   452.11   1.912s
 SB-124   6763.68  1690.98         0.        10.     0.006    31.74   1.965s
 BI-214   7057.76  1764.49        10.         6.     0.004    82.38   2.005s
 Co-56    7085.20  1771.35         7.         0.     0.000  1000.00   2.008s
 Y-88     7344.09  1836.06         6.        -1.    -0.001   573.67   2.042s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -4.1974E-01                                      5.31E+01             
                           477.60-4.197E-01 %(P 1.636E+01 1.34E+03 1.05E+01 G  
 
NA-22    C   2.6394E-01                                      9.50E+02             
                          1274.53 2.639E-01 ?(  1.535E+00 1.60E+02 9.99E+01 G  
 
K-40     N   1.1010E+02                                      4.66E+11             
                          1460.83 1.101E+02  (P 1.007E+01 9.45E+00 1.07E+01 G  
 
Sc-46    F   7.3655E-01                                      8.38E+01             
                           889.28 7.366E-01 &(  2.788E+00 1.12E+02 1.00E+02 G  
                          1120.55-1.498E-07 %   3.208E+00 6.07E+08 1.00E+02 G  
 
CR-51    F  -4.2139E+00                                      2.77E+01             
                           320.08-4.214E+00 ?(P 1.460E+01 1.83E+02 9.94E+00 G  
 
MN-54    C   2.9012E-01                                      3.12E+02             
                           834.85 2.901E-01 ?(P 1.622E+00 2.24E+02 1.00E+02 G  
 
FE-59    F   1.5934E+00                                      4.45E+01             
                          1099.25 1.593E+00 ?(P 1.842E+00 5.01E+01 5.65E+01 G  
                          1291.60 6.002E-01 - P 4.286E+00 2.98E+02 4.32E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:18 AMPage  9
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191118.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Co-56    C   3.0225E-01                                      7.73E+01             
                           846.77 3.023E-01 ?(P 1.210E+00 1.57E+02 9.99E+01 G  
                          1238.28-1.657E-02 % P 3.063E+00 4.34E+03 6.61E+01 G  
                          1037.84-3.645E+00 + P 1.197E+01 1.32E+02 1.41E+01 G  
                          1771.35 0.000E+00 -   1.164E+01 1.00E+03 1.55E+01  A 
 
CO-58    C  -5.8456E-01                                      7.09E+01             
                           810.78-5.846E-01 ?(P 2.299E+00 7.87E+01 9.95E+01 G  
 
CO-60    F  -7.3487E-01                                      1.93E+03             
                          1332.50-7.349E-01 ?(P 2.157E+00 1.08E+02 1.00E+02 G  
                          1173.24 4.392E-01 + P 1.107E+00 1.03E+02 9.99E+01 G  
 
ZN-65    F  -2.1348E+00                                      2.44E+02             
                          1115.55-2.135E+00 ?(  7.149E+00 9.94E+01 5.06E+01 G  
 
NB-94    I   5.2754E-01                                      7.41E+06             
                           702.63 6.135E-01 ?(P 1.423E+00 9.60E+01 9.79E+01 G  
                           871.10 4.433E-01 ?(  1.424E+00 9.37E+01 9.99E+01 G  
 
ZR-95    I   7.8974E-01                                      6.40E+01             
                           756.73 7.897E-01 ?(  2.923E+00 1.51E+02 5.45E+01 G  
                           724.20-1.632E-01 %   6.321E+00 1.12E+03 4.42E+01 G  
 
NB-95    I  -4.8010E-01                                      6.40E+01             
                           765.79-4.801E-01 &(  2.344E+00 1.43E+02 9.98E+01 G  
 
RU-103   I   7.6868E-01                                      3.93E+01             
                           497.05 7.687E-01 ?(  1.006E+00 5.41E+01 9.09E+01 G  
                           610.30-1.293E+01 +   7.341E+01 1.69E+02 5.75E+00 GA 
 
RH-106   I   1.1516E+01                                      3.74E+02             
                           621.92 6.721E+00 &(  3.648E+01 1.61E+02 9.93E+00 G  
                          1050.36 4.203E+01 ?(  1.256E+02 8.81E+01 1.56E+00 G  
                           511.86 2.292E+01 ?   6.414E+00 1.21E+01 2.00E+01 GA 
 
AG-108M  C   2.9975E-01                                      1.53E+05             
                           433.94 2.998E-01 ?(P 1.276E+00 1.68E+02 9.05E+01 G  
                           722.94 0.000E+00 -   3.090E+00 1.00E+03 9.08E+01 G  
                           614.28-8.343E-01 +   4.621E+00 1.65E+02 8.98E+01 G  
 
AG-110M  F   8.9914E-01                                      2.50E+02             
                           884.68 6.366E-01 ?(  3.133E+00 1.43E+02 7.27E+01 G  
                           657.76-8.313E-01 + P 2.360E+00 3.77E+01 9.46E+01 G  
                           937.49 4.573E-01 ?(  4.477E+00 3.98E+02 3.44E+01 G  
                          1384.30 3.900E-01 ?(  8.327E+00 9.15E+02 2.43E+01 G  
                           763.94 2.992E+00 ?(  6.947E+00 6.99E+01 2.23E+01 G  

                                 (Page 11 of 22)

Page 994 of 1394



      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:18 AMPage 10
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191118.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SN-113   F  -4.8757E-02                                      1.15E+02             
                           391.69-4.876E-02 %(  3.456E+00 2.07E+03 6.40E+01 G  
 
SB-124   F   3.0870E-01                                      6.02E+01             
                           602.73-8.268E-01  (  2.309E+00 8.36E+01 9.83E+01 G  
                          1690.98 2.393E+00 ?(P 1.767E+00 3.17E+01 4.78E+01 G  
                           722.79 1.414E+00 ?(  2.565E+01 5.25E+02 1.08E+01 G  
 
SB-125   I   1.4158E+00                                      1.01E+03             
                           427.88 4.576E-01 &(  3.846E+00 3.29E+02 2.96E+01 G  
                           600.50 3.004E+00 ?(  1.651E+01 1.62E+02 1.79E+01 G  
                           635.89-7.619E-01 + P 1.289E+01 3.32E+02 1.13E+01 G  
                           463.37 6.427E-03 % P 1.907E+01 8.56E+04 1.05E+01 G  
 
I-131    I   4.7954E-01                                      8.02E+00             
                           364.48 2.356E-01 ?(P 1.168E+00 1.86E+02 8.17E+01 G  
                           284.30-1.041E+00 + P 1.758E+01 5.80E+02 6.14E+00 G  
                           636.97 3.260E+00 ?(  1.870E+01 1.64E+02 7.17E+00 G  
 
Gd-153   F  -1.2654E+00                                      2.42E+02             
                            97.50-1.265E+00 ?(  6.253E+00 1.48E+02 3.00E+01 G  
                           103.20-1.736E+00 &   8.798E+00 1.52E+02 2.18E+01 G  
 
Ga-68    C   3.8559E+01                                      4.71E-02             
                          1077.40 3.856E+01 ?(  3.437E+01 4.15E+01 3.30E+00 G  
 
Tc-99m   I  -4.2105E-01                                      2.51E-01             
                           140.51-4.211E-01 ?(  1.604E+00 1.14E+02 8.93E+01 G  
 
BA-133   F  -7.9244E-01                                      3.85E+03             
                           356.00-7.924E-01 &(  3.894E+00 1.46E+02 6.20E+01 G  
                           302.85 0.000E+00 +   1.379E+01 1.00E+03 1.83E+01 G  
                           383.84-6.019E+00 &   2.347E+01 1.16E+02 8.94E+00 GA 
                            80.99-1.256E+00 +   3.684E+00 1.10E+02 3.41E+01 GA 
 
CS-134   I   1.4071E+00                                      7.54E+02             
                           795.87 7.488E-01  (  2.286E+00 9.03E+01 8.55E+01 G  
                           604.71-7.531E-01 -   4.381E+00 1.73E+02 9.76E+01 G  
                           569.32 1.710E+00  (  7.798E+00 1.31E+02 1.54E+01 G  
                           801.95 5.763E+00  (  2.322E+01 1.18E+02 8.69E+00 G  
                           563.24 3.060E+00  (P 1.597E+01 2.04E+02 8.35E+00 G  
 
CS-137   I   1.6145E-01                                      1.10E+04             
                           661.66 1.614E-01 ?(  2.791E+00 4.98E+02 8.52E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:18 AMPage 11
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191118.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-139   F   2.3473E-01                                      1.38E+02             
                           165.85 2.347E-01 &(  1.474E+00 1.86E+02 7.99E+01 G  
 
Ba-140   I  -1.3647E+00                                      1.28E+01             
                           537.26-3.028E+00 ?(P 7.056E+00 8.06E+01 2.44E+01 G  
                           162.66 5.158E+00 &(  1.916E+01 1.11E+02 6.22E+00 G  
                           304.85 0.000E+00 +   5.929E+01 1.00E+03 4.29E+00 G  
 
La-140   I  -5.3244E-02                                      1.28E+01             
                          1596.21-1.892E-01 ?(  2.035E+00 4.52E+02 9.54E+01 G  
                           487.02 2.318E-01 *(P 3.048E+00 5.14E+02 4.55E+01 G  
                           328.76-1.256E+00 & P 6.781E+00 3.08E+02 2.03E+01 G  
                           815.77-1.883E-02 & P 1.050E+01 1.05E+04 2.33E+01 G  
 
CE-141   I   2.4192E-02                                      3.25E+01             
                           145.44 2.419E-02 %(  3.057E+00 3.74E+03 4.82E+01 G  
 
CE-144   I  -3.5571E+00                                      2.85E+02             
                           133.54-3.557E+00 ?(  1.541E+01 1.30E+02 1.11E+01 G  
 
PM-144   C   2.5585E-01                                      3.63E+02             
                           696.54 2.558E-01 ?(P 1.401E+00 2.20E+02 9.90E+01 G  
                           618.06-7.621E-01 +   4.115E+00 1.61E+02 9.91E+01 G  
 
EU-152   F   1.9635E+00                                      4.94E+03             
                           121.78 5.088E-01 &(  3.920E+00 2.28E+02 2.86E+01 G  
                           344.29 0.000E+00 -   8.877E+00 1.00E+03 2.65E+01 G  
                          1112.07-2.066E+00 +   2.393E+01 3.33E+02 1.36E+01 G  
                           778.92-6.369E+00 +   1.484E+01 9.74E+01 1.29E+01 G  
                           964.11 4.998E+00 &(  2.653E+01 1.56E+02 1.46E+01 G  
                           244.69 1.601E+00 ?(  4.377E+01 8.17E+02 7.58E+00 G  
                          1408.00 1.222E+00 ?   6.172E+00 2.06E+02 2.10E+01 GA 
 
EU-154   I   8.6654E-01                                      3.14E+03             
                           123.10-5.250E-01 &(  2.666E+00 1.51E+02 4.08E+01 G  
                          1274.54 0.000E+00 +   4.875E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 +   1.389E+01 1.00E+03 2.02E+01 G  
                           873.23 0.000E+00 +   1.319E+01 1.00E+03 1.23E+01 G  
                          1004.77-3.901E+00 +   1.477E+01 1.11E+02 1.80E+01 G  
                           996.33 6.221E+00 ?(  1.904E+01 9.02E+01 1.06E+01 G  
 
EU-155   I  -1.7855E+00                                      1.81E+03             
                           105.31-1.785E+00  (  9.298E+00 1.56E+02 2.12E+01 G  
                            86.54-1.449E+00 +   7.560E+00 1.57E+02 3.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:18 AMPage 12
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191118.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
HF-181   F   2.8140E-01                                      4.24E+01             
                           482.00 2.814E-01 &(  1.456E+00 2.03E+02 8.05E+01 G  
                           133.02-9.095E-01 +   3.862E+00 1.27E+02 4.33E+01 G  
                           345.83-3.073E-01 %   1.574E+01 1.51E+03 1.51E+01 G  
                           136.30-6.808E+00 +   3.002E+01 1.32E+02 5.85E+00 G  
 
Ta-182   F   3.1161E+00                                      1.14E+02             
                          1121.30 3.116E+00 ?(  1.024E+01 9.76E+01 3.49E+01 G  
                          1221.41-3.136E-01 &   8.156E+00 1.10E+03 2.70E+01 G  
                          1189.05-2.552E+00 -   1.327E+01 2.24E+02 1.62E+01 G  
 
Hg-203   F   2.1084E-01                                      4.66E+01             
                           279.20 2.108E-01 ?(  1.603E+00 2.23E+02 8.15E+01 G  
 
TL-208   N   1.0978E+01                                      6.98E+02             
                           583.02 1.098E+01  (P 1.488E+00 8.66E+00 8.45E+01 G  
                           277.28 5.873E+00 & P 1.919E+01 9.74E+01 6.31E+00 G  
                           860.56 2.341E+01 + P 1.121E+01 2.35E+01 1.24E+01 G  
 
PM-146   C   5.8581E-01                                      2.02E+03             
                           453.88 6.633E-01 &(  1.687E+00 1.02E+02 6.50E+01 G  
                           747.16 4.376E-01 ?(P 3.210E+00 2.83E+02 3.40E+01 G  
                           735.72-1.623E-01 %   7.338E+00 1.81E+03 2.25E+01 G  
 
Y-88     F  -1.1480E-01                                      1.07E+02             
                          1836.06-1.148E-01 ?(P 1.762E+00 5.74E+02 9.92E+01 G  
                           898.04-1.800E-01 + P 1.914E+00 4.23E+02 9.37E+01 G  
 
Cd-113m     -5.9457E+03                                      5.33E+03             
                           263.70-5.946E+03 ?(  2.218E+04 1.11E+02 6.00E-03   K
 
Cf-251   T  -2.2644E+00                                      3.28E+05             
                           176.60-2.264E+00 ?(  6.151E+00 1.02E+02 1.70E+01 G  
                           227.00-3.710E+00 +   1.862E+01 1.95E+02 6.30E+00 GA 
 
Cf-249   T  -5.1214E-01                                      1.28E+05             
                           387.95-5.121E-01 &(  3.344E+00 1.93E+02 6.60E+01 G  
                           333.44-1.154E-01 &   7.203E+00 2.35E+03 1.55E+01 G  
 
Sn-126      -2.9390E+00                                      3.65E+07             
                            87.57-1.369E+00 } P 5.768E+00 6.40E+01 3.75E+01 GA 
                            64.28-2.939E+00 &(  1.760E+01 1.79E+02 9.70E+00 G  
                            86.94-4.912E+00 }   2.487E+01 1.52E+02 9.04E+00 GA 
 
PB-210   N  -7.0935E+00                                      8.14E+03             
                            46.54-7.094E+00  (P 6.265E+01 2.58E+02 4.25E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:18 AMPage 13
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191118.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   3.5410E+01                                      6.98E+02             
                           238.63 3.541E+01  (P 2.221E+00 4.02E+00 4.33E+01 G  
                           300.03 4.180E+01 +   2.662E+01 2.90E+01 3.28E+00 GA 
 
PB-214   N   1.2468E+01                                      5.84E+05             
                           351.93 1.237E+01 @(P 2.784E+00 1.24E+01 3.76E+01 G  
                           295.09 1.267E+01 *(  4.628E+00 1.86E+01 1.93E+01 G  
                           242.00 1.885E+01 +   1.342E+01 2.37E+01 7.43E+00 GA 
 
BI-207   C   6.9462E-02                                      1.18E+04             
                          1063.66 6.946E-02 %(P 2.049E+00 1.16E+03 7.45E+01 G  
                           569.70 3.738E-02 %   1.361E+00 1.01E+03 9.77E+01 G  
 
BI-212   N   4.8510E+01                                      6.98E+02             
                           727.17 4.851E+01 @(P 1.223E+01 1.59E+01 7.55E+00 G  
                           785.42-1.659E+01 -   1.364E+02 3.32E+02 1.28E+00 GA 
 
U-235    N   9.6579E-01                                      2.57E+11             
                           143.79-1.818E+00 &(P 1.324E+01 3.22E+02 1.10E+01 G  
                           205.33 4.989E+00 *(P 1.999E+01 1.48E+02 5.01E+00 G  
                           163.38 3.005E+00 ?(P 2.445E+01 2.41E+02 5.08E+00 G  
                           185.72 1.680E+00   P 1.857E+00 4.19E+01 5.40E+01 GA 
 
BI-214   N   1.3459E+01                                      5.84E+05             
                           609.31 1.346E+01  (P 2.358E+00 1.08E+01 4.61E+01 G  
                          1120.29-7.604E-01 - P 2.145E+01 5.85E+02 1.51E+01 G  
                          1764.49 4.897E+00 - P 1.373E+01 8.24E+01 1.54E+01 G  
 
BI-210M  T   6.1706E-01                                      1.10E+09             
                           265.83 6.171E-01 &(  2.611E+00 1.25E+02 5.00E+01 G  
                           304.90 0.000E+00 -   9.086E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   3.4879E+01                                      2.10E+03             
                           911.07 3.366E+01  (P 3.082E+00 9.06E+00 2.90E+01 G  
                           968.97 3.728E+01  (P 6.933E+00 1.31E+01 1.75E+01 G  
                           338.32 3.433E+01  (P 7.419E+00 1.19E+01 1.20E+01 G  
                            93.35 2.352E+01 -   1.699E+01 2.34E+01 5.56E+00 XA 
 
TH-227   N  -3.3054E-01                                      7.95E+03             
                           256.24-3.010E+00 ?(  1.553E+01 1.99E+02 7.00E+00 G  
                           235.97 1.194E+00 ?(  2.635E+01 6.60E+02 1.23E+01 G  
                            50.14-1.144E+00 +   2.897E+01 7.48E+02 8.00E+00 G  
 
TH-229   N  -9.0727E+00                                      2.68E+06             
                           193.51-9.073E+00 &(P 2.386E+01 9.83E+01 4.40E+00 G  
                           210.85-1.818E+01 + P 4.702E+01 6.96E+01 2.99E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:18 AMPage 14
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191118.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-234   N  -1.4955E-01                                      1.63E+12             
                            92.59-1.496E-01 %(P 3.701E+01 7.38E+03 5.58E+00 G  
                            63.29-1.048E+01 + P 4.408E+01 1.14E+02 3.81E+00 G  
 
PA-233   C   1.1430E+00                                      7.82E+08             
                           312.01 1.143E+00 ?(P 6.956E+00 1.81E+02 3.60E+01 G  
                           300.18-6.791E+00 +   4.117E+01 1.81E+02 6.20E+00 G  
 
PA-234   N  -2.1755E+00                                      1.63E+12             
                           131.29-2.175E+00 ?(  9.055E+00 1.25E+02 1.80E+01 G  
                           946.02-1.182E+00 +   1.277E+01 4.44E+02 1.34E+01 G  
                           569.47 0.000E+00 +   1.597E+01 1.00E+03 8.20E+00 G  
                           883.24-1.020E+01 +   3.414E+01 9.95E+01 9.60E+00 G  
                           880.53-1.626E+01 +   5.070E+01 9.28E+01 6.00E+00 GA 
 
PA-234M  N   7.8247E+01                                      1.63E+12             
                          1001.00 3.273E+01 ?(P 2.743E+02 2.39E+02 8.37E-01 G  
                           766.41 2.078E+02 &(  5.713E+02 8.17E+01 2.94E-01 G  
 
AM-241   T   7.1919E-01                                      1.58E+05             
                            59.54 7.192E-01  (  4.892E+00 2.02E+02 3.59E+01 G  
 
Np-237   F   6.4075E-01                                      2.14E+06             
                                                            Derived Ave Activity  
                            86.49 6.408E-01 }(  1.644E+01 7.66E+02 1.31E+01 G  
 
Ir-192   F   4.1557E-01                                      7.40E+01             
                           316.49 4.156E-01 ?(  1.432E+00 1.02E+02 8.70E+01 G  
                           468.06-5.920E-01 +   2.494E+00 1.67E+02 5.18E+01 G  
                           308.44 0.000E+00 -   8.099E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F  -2.7443E-01                                      1.30E+01             
                           818.50-6.999E-01 ?(  1.808E+00 1.07E+02 1.00E+02 G  
                          1048.07-6.792E-01 &   2.336E+00 1.00E+02 8.00E+01 G  
                           340.57 6.327E-01 &(  4.881E+00 2.29E+02 4.69E+01 G  
 
Np-239   T   1.3582E+00                                      2.36E+00             
                           103.70-1.577E+00 +   8.108E+00 1.54E+02 2.40E+01 X  
                           106.13 1.358E+00 ?(  7.142E+00 1.57E+02 2.27E+01 G  
                            99.50-2.527E+00 +   1.266E+01 1.50E+02 1.50E+01 X  
 
Nd-147      -4.1191E+00                                      1.11E+01             
                           531.00-4.119E+00 ?(  1.151E+01 1.12E+02 1.30E+01 G  
                            91.10-3.632E-07 %   7.358E+00 6.04E+08 2.83E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:18 AMPage 15
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191118.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-210   N   5.8227E-01                                      5.84E+05             
                           799.60 5.823E-01 ?(  1.874E+00 9.48E+01 9.90E+01 G  
                           296.00-5.246E-01 -   3.299E+00 1.88E+02 7.90E+01 G  
                          1313.00-2.580E+00 +   1.013E+01 1.69E+02 2.10E+01 GA 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54       332.       -10.    -0.006   258.46  -7.094E+00  P
 AM-241      59.54       404.        14.     0.008   202.36   7.192E-01   
 TH-234      63.29       423.       -23.    -0.013   113.68  -1.048E+01  P
 Sn-126      64.28       452.       -17.    -0.009   178.52  -2.939E+00   
 BA-133      80.99       340.       -30.    -0.017   110.07  -1.256E+00   
 EU-155      86.54      1275.       -32.    -0.018   156.81  -1.449E+00   
 Sn-126      86.94      1199.       -32.    -0.018   152.11  -4.912E+00   
 Sn-126      87.57      1115.       -38.    -0.021    64.00  -1.369E+00  P
 Gd-153      97.50       890.       -29.    -0.016   148.28  -1.265E+00   
 Np-239      99.50       919.       -29.    -0.016   150.33  -2.527E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:18 AMPage 16
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191118.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Gd-153     103.20       947.       -29.    -0.016   152.14  -1.736E+00   
 Np-239     103.70       976.       -29.    -0.016   154.33  -1.577E+00   
 EU-155     105.31      1005.       -29.    -0.016   156.30  -1.785E+00   
 Np-239     106.13       675.        24.     0.013   157.45   1.358E+00   
 EU-152     121.78       310.        11.     0.006   228.36   5.088E-01   
 EU-154     123.10       290.       -16.    -0.009   151.07  -5.250E-01   
 PA-234     131.29       645.       -29.    -0.016   124.87  -2.175E+00   
 HF-181     133.02       674.       -29.    -0.016   127.39  -9.095E-01   
 CE-144     133.54       703.       -29.    -0.016   130.00  -3.557E+00   
 HF-181     136.30       732.       -29.    -0.016   132.29  -6.808E+00   
 CO-57      136.47       737.       -30.    -0.017   127.62  -3.879E+00   
 Tc-99m     140.51       443.       -26.    -0.015   114.20  -4.211E-01   
 U-235      143.79       474.       -14.    -0.008   322.13  -1.818E+00  P
 Ba-140     162.66       278.        22.     0.012   111.00   5.158E+00   
 U-235      163.38       301.        10.     0.006   240.99   3.005E+00  P
 CE-139     165.85       264.        12.     0.007   186.16   2.347E-01   
 Cf-251     176.60       190.       -25.    -0.014   101.55  -2.264E+00   
 U-235      185.72       162.        56.     0.031    41.89   1.680E+00  P
 TH-229     193.51       167.       -24.    -0.013    98.25  -9.073E+00  P
 U-235      205.33       138.        14.     0.008   148.01   4.989E+00  P
 TH-229     210.85       267.       -30.    -0.017    69.63  -1.818E+01  P
 Cf-251     227.00       161.       -12.    -0.007   194.76  -3.710E+00   
 EU-152     244.69      1199.         6.     0.003   817.18   1.601E+00   
 Cd-113m    263.70       160.       -16.    -0.009   111.01  -5.946E+03   
 BI-210M    265.83       151.        14.     0.008   125.45   6.171E-01   
 I-131      284.30        89.        -3.    -0.002   579.77  -1.041E+00  P
 TL-210     296.00       515.       -17.    -0.010   187.65  -5.246E-01   
 PA-231     300.07       498.       -17.    -0.010   183.94  -1.712E+01   
 PA-233     300.18       480.       -17.    -0.010   180.84  -6.791E+00   
 PA-233     312.01       429.        16.     0.009   181.36   1.143E+00  P
 Ir-192     316.49        98.        14.     0.008   102.26   4.156E-01   
 CR-51      320.08       132.       -16.    -0.009   182.55  -4.214E+00  P
 La-140     328.76       112.       -10.    -0.005   307.81  -1.256E+00  P
 Cs-136     340.57       301.        11.     0.006   228.57   6.327E-01   
 BA-133     356.00       309.       -17.    -0.010   146.36  -7.924E-01   
 I-131      364.48        41.         7.     0.004   185.75   2.356E-01  P
 BA-133     383.84       200.       -18.    -0.010   116.16  -6.019E+00   
 Cf-249     387.95       217.       -11.    -0.006   193.03  -5.121E-01   
 AG-108M    433.94        44.         8.     0.004   168.21   2.998E-01  P
 PM-146     453.88        36.        12.     0.007   101.55   6.633E-01   
 Ir-192     468.06        48.        -8.    -0.005   166.97  -5.920E-01   
 HF-181     482.00        37.         6.     0.003   202.64   2.814E-01   
 La-140     487.02        52.         3.     0.002   514.47   2.318E-01  P
 RU-103     497.05        20.        18.     0.010    54.05   7.687E-01   
 RH-106     511.86        40.       115.     0.064    12.14   2.292E+01   
 Nd-147     531.00        52.       -13.    -0.007   112.09  -4.119E+00   
 Ba-140     537.26        69.       -18.    -0.010    80.56  -3.028E+00  P
 SB-124     602.73       100.       -18.    -0.010    83.55  -8.268E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:18 AMPage 17
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191118.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RU-103     610.30       356.       -16.    -0.009   168.97  -1.293E+01   
 AG-108M    614.28       340.       -16.    -0.009   164.84  -8.343E-01   
 PM-144     618.06       324.       -16.    -0.009   160.67  -7.621E-01   
 RH-106     621.92       251.        14.     0.008   161.08   6.721E+00   
 I-131      636.97        29.         5.     0.003   163.57   3.260E+00   
 AG-110M    657.76        82.       -16.    -0.009    37.68  -8.313E-01  P
 CS-137     661.66        93.         3.     0.002   498.47   1.614E-01   
 PM-144     696.54        26.         5.     0.003   219.89   2.558E-01  P
 NB-94      702.63        26.        11.     0.006    95.95   6.135E-01  P
 SB-124     722.79       109.         3.     0.002   524.88   1.414E+00   
 PM-146     747.16        13.         3.     0.001   282.62   4.376E-01  P
 ZR-95      756.73        30.         8.     0.004   151.02   7.897E-01   
 AG-110M    763.94        28.        12.     0.007    69.85   2.992E+00   
 NB-95      765.79        68.        -8.    -0.005   142.62  -4.801E-01   
 PA-234M    766.41        33.        11.     0.006    81.68   2.078E+02   
 EU-152     778.92        43.       -14.    -0.008    97.40  -6.369E+00   
 TL-210     799.60        38.        10.     0.005    94.82   5.823E-01   
 CO-58      810.77        59.       -10.    -0.005    78.70  -5.846E-01  P
 Cs-136     818.50        35.       -12.    -0.006   107.10  -6.999E-01   
 MN-54      834.85        26.         5.     0.003   224.23   2.901E-01  P
 Co-56      846.77        13.         5.     0.003   157.50   3.023E-01  P
 NB-94      871.10        18.         7.     0.004    93.68   4.433E-01   
 PA-234     880.53        93.       -15.    -0.008    92.82  -1.626E+01   
 PA-234     883.24       108.       -15.    -0.009    99.51  -1.020E+01   
 AG-110M    884.68        50.         7.     0.004   142.89   6.366E-01   
 Sc-46      889.28        76.        11.     0.006   111.67   7.366E-01   
 Y-88       898.04        29.        -3.    -0.001   422.74  -1.800E-01  P
 AG-110M    937.49        19.         2.     0.001   398.21   4.573E-01   
 PA-234     946.02        23.        -2.    -0.001   444.01  -1.182E+00   
 EU-152     964.11       132.        11.     0.006   156.37   4.998E+00   
 EU-154     996.33        30.         9.     0.005    90.19   6.221E+00   
 PA-234M   1001.00        40.         4.     0.002   238.59   3.273E+01  P
 EU-154    1004.77        55.       -10.    -0.005   111.17  -3.901E+00   
 Co-56     1037.84        19.        -7.    -0.004   131.51  -3.645E+00  P
 Cs-136    1048.07        23.        -7.    -0.004   100.21  -6.792E-01   
 RH-106    1050.36        26.         9.     0.005    88.05   4.203E+01   
 FE-59     1099.25         5.        12.     0.006    50.05   1.593E+00  P
 EU-152    1112.07        71.        -4.    -0.002   333.03  -2.066E+00   
 ZN-65     1115.55        87.       -14.    -0.008    99.39  -2.135E+00   
 CO-60     1173.24         5.         5.     0.003   102.67   4.392E-01  P
 NA-22     1274.53        10.         3.     0.002   159.86   2.639E-01   
 FE-59     1291.60        15.         3.     0.002   298.45   6.002E-01  P
 TL-210    1313.00        20.        -6.    -0.003   168.87  -2.580E+00   
 CO-60     1332.50        20.        -8.    -0.004   108.46  -7.349E-01  P
 AG-110M   1384.30        16.         1.     0.001   914.69   3.900E-01   
 EU-152    1408.00         5.         3.     0.001   206.16   1.222E+00   
 La-140    1596.21        11.        -2.    -0.001   452.11  -1.892E-01   
 SB-124    1690.98         0.        10.     0.006    31.74   2.393E+00  P
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:18 AMPage 18
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191118.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Y-88      1836.06         6.        -1.    -0.001   573.67  -1.148E-01  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -4.1974E-01   -4.1974E-01    1.342E+03%                1.64E+01
 NA-22  #A    2.6394E-01    2.6394E-01    1.599E+02%                1.53E+00
 K-40         1.1010E+02    1.1010E+02    9.449E+00%                1.01E+01
 Sc-46  #A    7.3655E-01    7.3655E-01    1.117E+02%                2.79E+00
 CR-51  #A   -4.2138E+00   -4.2139E+00    1.825E+02%                1.46E+01
 MN-54  #A    2.9012E-01    2.9012E-01    2.242E+02%                1.62E+00
 FE-59  #A    1.5934E+00    1.5934E+00    5.005E+01%                1.84E+00
 Co-56  #A    3.0225E-01    3.0225E-01    1.575E+02%                1.21E+00
 CO-57  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.33E+00
 CO-58  #A   -5.8455E-01   -5.8456E-01    7.870E+01%                2.30E+00
 CO-60  #A   -7.3487E-01   -7.3487E-01    1.085E+02%                2.16E+00
 ZN-65  #A   -2.1348E+00   -2.1348E+00    9.939E+01%                7.15E+00
 NB-94  #A    5.2754E-01    5.2754E-01    6.705E+01%                1.42E+00
 ZR-95  #A    7.8974E-01    7.8974E-01    1.510E+02%                2.92E+00
 NB-95  #A   -4.8010E-01   -4.8010E-01    1.426E+02%                2.34E+00
 RU-103 #A    7.6868E-01    7.6868E-01    5.405E+01%                1.01E+00
 RH-106 #A    1.1516E+01    1.1516E+01    8.805E+01%                3.65E+01
 AG-108M#A    2.9975E-01    2.9975E-01    1.682E+02%                1.28E+00
 AG-110M#A    8.9914E-01    8.9914E-01    6.985E+01%                3.13E+00
 SN-113 #A   -4.8757E-02   -4.8757E-02    2.071E+03%                3.46E+00
 SB-124 #A    3.0870E-01    3.0870E-01    3.174E+01%                2.31E+00
 SB-125 #A    1.4158E+00    1.4158E+00    1.624E+02%                3.85E+00
 I-131  #A    4.7952E-01    4.7954E-01    1.238E+02%                1.17E+00
 Gd-153 #A   -1.2654E+00   -1.2654E+00    1.483E+02%                6.25E+00
 Ga-68  #     3.8284E+01    3.8559E+01    4.147E+01%                3.44E+01
 Tc-99m #A   -4.2049E-01   -4.2105E-01    1.142E+02%                1.60E+00
 BA-133 #A   -7.9244E-01   -7.9244E-01    1.464E+02%                3.89E+00
 CS-134  A    1.4071E+00    1.4071E+00    7.109E+01%                2.29E+00
 CS-137 #A    1.6145E-01    1.6145E-01    4.985E+02%                2.79E+00
 CE-139 #A    2.3473E-01    2.3473E-01    1.862E+02%                1.47E+00
 Ba-140 #A   -1.3647E+00   -1.3647E+00    6.858E+01%                7.06E+00
 La-140 #A   -5.3242E-02   -5.3244E-02    3.424E+02%                2.04E+00
 CE-141 #A    2.4192E-02    2.4192E-02    3.738E+03%                3.06E+00
 CE-144 #A   -3.5571E+00   -3.5571E+00    1.300E+02%                1.54E+01
 PM-144 #A    2.5585E-01    2.5585E-01    2.199E+02%                1.40E+00
 EU-152 #A    1.9635E+00    1.9635E+00    1.564E+02%                3.92E+00
 EU-154 #A    8.6654E-01    8.6654E-01    8.797E+01%                2.67E+00
 EU-155 #A   -1.7855E+00   -1.7855E+00    1.563E+02%                9.30E+00
 HF-181 #A    2.8139E-01    2.8140E-01    2.026E+02%                1.46E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:18 AMPage 19
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191118.An1             
                                                                                 
 Ta-182 #A    3.1161E+00    3.1161E+00    9.758E+01%                1.02E+01
 Hg-203 #A    2.1084E-01    2.1084E-01    2.229E+02%                1.60E+00
 TL-208       1.0978E+01    1.0978E+01    8.661E+00%                1.49E+00
 PM-146 #A    5.8581E-01    5.8581E-01    1.016E+02%                1.69E+00
 Y-88   #A   -1.1480E-01   -1.1480E-01    5.737E+02%                1.76E+00
 Cd-113m#A   -5.9457E+03   -5.9457E+03    1.110E+02%                2.22E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.60E+01
 Cf-251 #A   -2.2644E+00   -2.2644E+00    1.015E+02%                6.15E+00
 Cf-249 #A   -5.1214E-01   -5.1214E-01    1.930E+02%                3.34E+00
 Sn-126 #A   -2.9390E+00   -2.9390E+00    1.785E+02%                1.76E+01
 PB-210 #A   -7.0935E+00   -7.0935E+00    2.585E+02%                6.27E+01
 PB-212       3.5410E+01    3.5410E+01    4.019E+00%                2.22E+00
 PB-214 #     1.2468E+01    1.2468E+01    1.116E+01%                2.78E+00
 BI-207 #A    6.9462E-02    6.9462E-02    1.164E+03%                2.05E+00
 BI-212 #     4.8510E+01    4.8510E+01    1.590E+01%                1.22E+01
 U-235  #A    9.6579E-01    9.6579E-01    1.429E+02%                1.32E+01
 BI-214       1.3459E+01    1.3459E+01    1.081E+01%                2.36E+00
 BI-210M#A    6.1706E-01    6.1706E-01    1.254E+02%                2.61E+00
 AC-228       3.4879E+01    3.4879E+01    6.620E+00%                3.08E+00
 TH-227 #A   -3.3054E-01   -3.3054E-01    1.987E+02%                1.55E+01
 TH-229 #A   -9.0727E+00   -9.0727E+00    9.825E+01%                2.39E+01
 TH-234 #A   -1.4955E-01   -1.4955E-01    7.382E+03%                3.70E+01
 PA-231 #A    0.0000E+00    0.0000E+00    1.000E+03%                8.77E+01
 PA-233 #A    1.1430E+00    1.1430E+00    1.814E+02%                6.96E+00
 PA-234 #A   -2.1755E+00   -2.1755E+00    1.249E+02%                9.05E+00
 PA-234M#A    7.8247E+01    7.8247E+01    8.168E+01%                2.74E+02
 AM-241 #A    7.1919E-01    7.1919E-01    2.024E+02%                4.89E+00
 Np-237 #A    6.4075E-01    6.4075E-01    7.665E+02%                1.64E+01
 Ir-192 #A    4.1557E-01    4.1557E-01    1.023E+02%                1.43E+00
 Cs-136 #A   -2.7442E-01   -2.7443E-01    1.071E+02%                1.81E+00
 Np-239 #A    1.3580E+00    1.3582E+00    1.574E+02%                7.14E+00
 Nd-147 #A   -4.1190E+00   -4.1191E+00    1.121E+02%                1.15E+01
 TL-210 #A    5.8227E-01    5.8227E-01    9.482E+01%                1.87E+00
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.65E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.0 keV)     2.658E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.0 keV) 2.6580807E+02  Bq/Sample     
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:18 AMPage 20
 TestAmerica Inc                 Spectrum name: 2_Gamma_20191118.An1             
                                                                                 

                                 (Page 22 of 22)

Page 1005 of 1394



 500  1000  1500  2000  2500  3000  3500  4000  4500  5000  5500  6000  6500  7000  7500  8000 
1.0e0

1.0e1

1.0e2

1.0e3

1.0e4

1.0e5

P
b-

21
0 

T
h-

22
7 

A
m

-2
41

 
T

h-
23

4 
S

n-
12

6 
B

a-
13

3 N
p-

23
7 

E
u-

15
5 

S
n-

12
6 S

n-
12

6 
N

d-
14

7 
T

h-
23

4 
A

c-
22

8 
G

d-
15

3 
N

p-
23

9 
G

d-
15

3 N
p-

23
9 

E
u-

15
5 

N
p-

23
9 

E
u-

15
2 

E
u-

15
4 

P
a-

23
4 

H
f-

18
1 

C
e-

14
4 

H
f-

18
1 

C
o-

57
  

T
c-

99
m

 
U

-2
35

  
C

e-
14

1 
B

a-
14

0 
U

-2
35

  
C

e-
13

9 
C

f-
25

1 
U

-2
35

  
T

h-
22

9 U
-2

35
  

T
h-

22
9 

C
f-

25
1 

T
h-

22
7 

P
b-

21
2 

P
b-

21
4 

E
u-

15
2 

T
h-

22
7 

C
d-

11
3m

B
i-2

10
M

T
l-2

08
 

H
g-

20
3 

I-
13

1 
 

P
b-

21
4 

T
l-2

10
 P

a-
23

1 
P

a-
23

3 
P

b-
21

2 
P

a-
23

3 
Ir

-1
92

 
C

r-
51

  
La

-1
40

 
C

f-
24

9 
A

c-
22

8 
C

s-
13

6 
H

f-
18

1 
P

b-
21

4 
B

a-
13

3 I-
13

1 
 

B
a-

13
3 

C
f-

24
9 

S
n-

11
3 

S
b-

12
5 

A
g-

10
8M

P
m

-1
46

 
S

b-
12

5 
Ir

-1
92

 
B

e-
7 

  
H

f-
18

1 La
-1

40
 

R
u-

10
3 

R
h-

10
6 

N
d-

14
7 

B
a-

14
0 

C
s-

13
4 

C
s-

13
4 

B
i-2

07
 

T
l-2

08
 

S
b-

12
5 

S
b-

12
4 

C
s-

13
4 

B
i-2

14
 

R
u-

10
3 

A
g-

10
8M

P
m

-1
44

 R
h-

10
6 

S
b-

12
5 

I-
13

1 
 

A
g-

11
0M

C
s-

13
7 

P
m

-1
44

 N
b-

94
  

S
b-

12
4 

Z
r-

95
  

B
i-2

12
 

P
m

-1
46

 
P

m
-1

46
 Z

r-
95

  
A

g-
11

0M N
b-

95
  

P
a-

23
4M

E
u-

15
2 

B
i-2

12
 

C
s-

13
4 

T
l-2

10
 

C
s-

13
4 

C
o-

58
  

La
-1

40
 

C
s-

13
6 

M
n-

54
  

C
o-

56
  

T
l-2

08
 

N
b-

94
  

P
a-

23
4 

P
a-

23
4 

A
g-

11
0M

S
c-

46
  

Y
-8

8 
  

A
c-

22
8 

A
g-

11
0M

P
a-

23
4 

E
u-

15
2 

A
c-

22
8 

E
u-

15
4 

P
a-

23
4M E
u-

15
4 

C
o-

56
  

C
s-

13
6 

R
h-

10
6 

B
i-2

07
 

G
a-

68
  

F
e-

59
  

E
u-

15
2 

Z
n-

65
  

B
i-2

14
 

S
c-

46
  

T
a-

18
2 

C
o-

60
  

T
a-

18
2 

T
a-

18
2 

C
o-

56
  

N
a-

22
  

F
e-

59
  

T
l-2

10
 

C
o-

60
  

A
g-

11
0M

E
u-

15
2 

K
-4

0 
  

La
-1

40
 

S
b-

12
4 

B
i-2

14
 

Y
-8

8 
  

Channels

C
ou

nt
s

430296_Gamma_160-34284-A-11-B. 2_Gamma_20191118.spc.

P
age 1006 of 1394



Test America St. Louis                    Spectrum ID: 5_Gamma_20191220 
-----------------------------------------------------------------------------                      
   Sample Description: 430296_Gamma_160-34284-A-12-B 
             Detector: Detector # 5       
             Batch ID: 430296                 
    Work Order Number: Gamma   
           Lot Number: 160-34284-A-12-B
-----------------------------------------------------------------------------
        Decay to Time: 6/21/2019 03:24        Live Time: 1800   sec
     Acquisition Time: 6/21/2019 03:24:19     Real Time: 1808   sec
        Analysis Time: 6/21/2019 03:55        Dead Time: 0.45   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 5_Soil_TunaCan.Clb
  Efficiency Cal Desc: 5_Soil_TunaCan_90099_032612
  Efficiency Cal Date: 3/27/2012 17:20
      Energy Cal Date: 2/28/2012 19:35                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 5_2019-06-08_1451.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -1.419E+00          328.9     4.665E+00    4.666E+00    1.627E+01
NA-22      1.295E-01          357.1     4.623E-01    4.623E-01    1.741E+00
K-40       1.201E+02            9.5     1.139E+01    1.294E+01    1.140E+01
Sc-46      3.421E-01          105.6     3.613E-01    3.618E-01    1.215E+00
CR-51      4.521E+00          103.1     4.662E+00    4.669E+00    1.570E+01
MN-54      4.890E-01           98.1     4.797E-01    4.804E-01    1.164E+00
FE-59      1.016E+00           35.4     3.591E-01    3.627E-01    1.118E+00
Co-56      5.660E-01           94.3     5.335E-01    5.343E-01    1.167E+00
CO-57      0.000E+00         1.#INF     2.349E-01    2.349E-01    1.369E+00
CO-58     -2.002E-01          296.3     5.931E-01    5.932E-01    2.098E+00
CO-60      1.068E+00           31.9     3.410E-01    3.452E-01    7.427E-01
ZN-65      0.000E+00         1.#INF     1.714E-01    1.714E-01    5.580E+00
NB-94     -5.440E-02          138.3     7.522E-02    7.527E-02    1.821E+00
ZR-95      8.172E-01           92.5     7.561E-01    7.573E-01    1.890E+00
NB-95      6.403E-01           76.8     4.915E-01    4.926E-01    1.649E+00
RU-103    -1.940E-01          297.9     5.779E-01    5.780E-01    1.487E+00
RH-106    -8.219E+00           90.6     7.444E+00    7.456E+00    2.499E+01
AG-108M   -4.920E-01          152.0     7.478E-01    7.482E-01    1.467E+00
AG-110M    6.680E-01           85.9     5.735E-01    5.746E-01    2.645E+00
SN-113    -9.629E-01          116.8     1.125E+00    1.126E+00    3.779E+00
SB-124    -7.351E-01          116.9     8.596E-01    8.605E-01    3.975E+00
SB-125     5.357E-01           91.8     4.920E-01    4.927E-01    4.773E+00
I-131      4.619E-01          104.2     4.814E-01    4.820E-01    1.504E+00
Gd-153     6.985E-01          126.3     8.822E-01    8.832E-01    3.579E+00
Ga-68      1.488E+01          146.1     2.173E+01    2.175E+01    5.192E+01
Tc-99m     2.097E-01          234.4     4.915E-01    4.917E-01    1.657E+00
BA-133    -5.763E-02          227.4     1.310E-01    1.311E-01    4.102E+00
CS-134     9.880E-01           85.6     8.453E-01    8.468E-01    2.528E+00
CS-137     2.688E-01          266.3     7.159E-01    7.160E-01    2.487E+00
CE-139    -7.398E-03         6027.5     4.459E-01    4.459E-01    1.529E+00
Ba-140     1.189E+00          162.2     1.929E+00    1.930E+00    5.001E+00
La-140    -2.449E-02          121.7     2.979E-02    2.982E-02    1.729E+00
CE-141    -7.710E-01          121.7     9.385E-01    9.394E-01    3.139E+00
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CE-144     0.000E+00         1.#INF     1.625E+00    1.625E+00    1.492E+01
PM-144     5.445E-01          110.1     5.996E-01    6.003E-01    1.581E+00
EU-152     2.640E+00          100.9     2.663E+00    2.667E+00    4.076E+00
EU-154     9.614E-01          100.1     9.625E-01    9.638E-01    2.580E+00
EU-155     2.576E+00           60.5     1.560E+00    1.566E+00    4.021E+00
HF-181     1.931E-01          263.8     5.096E-01    5.097E-01    2.173E+00
Ta-182    -2.991E+00           97.1     2.903E+00    2.907E+00    9.810E+00
Hg-203    -4.887E-01          118.3     5.781E-01    5.788E-01    1.948E+00
TL-208     1.161E+01            8.4     9.708E-01    1.142E+00    1.244E+00
PM-146     6.576E-01          163.7     1.077E+00    1.077E+00    2.114E+00
Y-88       3.385E-01           30.4     1.028E-01    1.046E-01    1.888E+00
Cd-113m   -8.554E+03           96.3     8.241E+03    8.259E+03    2.758E+04
Cd-109     0.000E+00         1.#INF     1.625E+01    1.625E+01    5.469E+01
Cf-251    -1.099E+00          227.3     2.497E+00    2.499E+00    6.773E+00
Cf-249     5.992E-01          123.3     7.390E-01    7.396E-01    2.509E+00
Sn-126     3.816E+00          138.4     5.279E+00    5.283E+00    1.771E+01
PB-210     1.821E+01           76.7     1.397E+01    1.401E+01    3.993E+01
PB-212     3.314E+01            4.4     1.464E+00    2.596E+00    1.972E+00
PB-214     1.420E+01            9.9     1.409E+00    1.591E+00    2.461E+00
BI-207    -2.238E-01          496.7     1.111E+00    1.111E+00    2.635E+00
BI-212     4.279E+01           15.6     6.660E+00    7.021E+00    1.025E+01
U-235      4.779E-01          233.5     1.116E+00    1.116E+00    1.211E+01
BI-214     8.267E+00           16.3     1.350E+00    1.417E+00    3.389E+00
BI-210M    7.980E-01          104.0     8.300E-01    8.314E-01    2.793E+00
AC-228     2.743E+01            7.8     2.135E+00    2.553E+00    3.231E+00
TH-227     2.985E+00          178.1     5.317E+00    5.320E+00    1.652E+01
TH-229    -2.289E+00          423.5     9.692E+00    9.694E+00    2.648E+01
TH-234     9.895E+00           58.3     5.765E+00    5.792E+00    1.890E+01
PA-231     1.419E+01          190.0     2.697E+01    2.698E+01    9.072E+01
PA-233    -1.068E-01          132.5     1.415E-01    1.417E-01    7.908E+00
PA-234     2.650E+00           90.7     2.403E+00    2.407E+00    8.952E+00
PA-234M    3.984E+01          111.9     4.459E+01    4.463E+01    3.329E+02
AM-241     2.544E+00           54.7     1.392E+00    1.398E+00    3.870E+00
Np-237     0.000E+00         1.#INF     5.342E+00    5.342E+00    1.782E+01
Ir-192     5.724E-01           88.2     5.047E-01    5.058E-01    1.526E+00
Cs-136     7.908E-02          255.0     2.016E-01    2.017E-01    2.210E+00
Np-239    -1.500E+00          153.5     2.304E+00    2.305E+00    7.701E+00
Nd-147    -1.792E+00          226.0     4.048E+00    4.050E+00    1.042E+01
TL-210    -1.023E+00           83.8     8.576E-01    8.596E-01    2.872E+00
Kr-85      1.203E+02          112.3     1.352E+02    1.353E+02    4.582E+02
-----------------------------------------------------------------------------
Total      5.119E+02

      Analyst: conrad.reuscher
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage  1
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
 Sample description                                             
      430296_Gamma_160-34284-A-12-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_Gamma_20191220.An1

 Acquisition information
        Start time:                 6/21/2019 3:24:19 AM
        Live time:               1800
        Real time:               1808
        Dead time:                  0.45 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage  2
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/21/2019 3:24:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2019-06-08_1451.PBC
                                                 6/8/2019 2:51:28 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   28 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.2053

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.54       25.  76.71   0.78  1.788E-02    46.54   4.250    PBC<MDA PB210 
    49.51       11. 182.27   0.79  2.012E-02    50.14   8.000    PBC<MDA TH227 
    59.54       42.  54.69   0.80  2.533E-02    59.54  35.900    PBC<MDA AM241 
    63.29        8. 296.03   0.80  2.712E-02    63.29   3.810    PBC<MDA TH234 
    64.74       18. 138.35   0.80  2.757E-02    64.28   9.700    PBC<MDA Sn126 
    74.68      168.  14.19   0.81  3.147E-02
    77.11      301.   7.79   0.82  3.219E-02
    87.13      120.  16.00   0.83  3.445E-02    86.49  13.100  1.487E+01 Np237 
                                                86.54  30.700  6.345E+00 EU155 
                                                86.94   9.040  2.150E+01 Sn126 
                                                87.57  37.500  5.167E+00 Sn126 
    89.84       69.  24.55   0.83  3.489E-02
    91.10        5. 768.21   0.83  3.508E-02    91.10  28.300    PBC<MDA Nd147 
    93.01      108.  17.05   0.83  3.532E-02    92.59   5.584  2.469E+01 TH234 
                                                93.35   5.561  3.055E+01 AC228 
    97.50        4. 528.33   0.84  3.577E-02    97.50  30.000    PBC<MDA Gd153 
   103.20       20. 126.30   0.84  3.612E-02   103.20  21.800    PBC<MDA Gd153 
   103.70       20. 130.19   0.84  3.614E-02   103.70  24.000    PBC<MDA Np239 
   105.10       36.  60.55   1.56  3.618E-02   105.31  21.200    PBC<MDA EU155 
   123.10       15. 137.26   0.86  3.575E-02   123.10  40.790    PBC<MDA EU154 
   129.03       72.  26.36   0.67  3.530E-02
   131.16       19. 159.75   0.87  3.509E-02   131.29  18.000    PBC<MDA PA234 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage  3
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   140.32       11. 234.35   0.88  3.411E-02   140.51  89.300    PBC<MDA Tc99m 
   185.72       49.  39.84   0.93  2.854E-02   185.72  54.000    PBC<MDA U235  
   205.33        8. 260.29   0.94  2.626E-02   205.33   5.010    PBC<MDA U235  
   238.58      575.   4.94   0.98  2.320E-02   238.63  43.300  3.179E+01 PB212 
   241.96       19. 220.70   0.98  2.293E-02   242.00   7.430    PBC<MDA PB214 
   244.69       18. 233.54   0.98  2.272E-02   244.69   7.580    PBC<MDA EU152 
   255.64        6. 306.08   1.00  2.186E-02   256.24   7.000    PBC<MDA TH227 
   265.83       15. 104.01   1.00  2.121E-02   265.83  50.000    PBC<MDA BI210M
   277.05       55.  23.21   1.14  2.048E-02   277.28   6.310  2.384E+01 TL208 
   284.30       15. 104.22   1.02  2.006E-02   284.30   6.140    PBC<MDA I131  
   295.21       91.  16.92   1.10  1.945E-02   295.09  19.300  1.350E+01 PB214 
   299.68       46.  25.90   1.26  1.918E-02   300.03   3.280  4.032E+01 PB212 
                                               300.07   2.460  5.376E+01 PA231 
                                               300.18   6.200    PBC<MDA PA233 
   300.18       14. 186.64   1.04  1.917E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.646E+01 PA231 
                                               300.18   6.200  6.533E+00 PA233 
   302.65       14. 190.00   1.04  1.904E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  2.231E+00 BA133 
   302.85        8. 357.36   1.04  1.903E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  1.204E+00 BA133 
   316.49        9. 143.11   1.05  1.835E-02   316.49  87.040    PBC<MDA Ir192 
   320.08       15. 103.13   1.06  1.818E-02   320.08   9.940    PBC<MDA CR51  
   328.76       14. 121.68   1.07  1.778E-02   328.76  20.300    PBC<MDA La140 
   338.20      115.  11.09   0.98  1.737E-02   338.32  12.010  3.072E+01 AC228 
   345.83        8. 263.85   1.08  1.705E-02   345.83  15.070    PBC<MDA HF181 
   351.77      166.  10.37   0.72  1.681E-02   351.93  37.600  1.456E+01 PB214 
   383.84       11. 116.15   1.12  1.563E-02   383.84   8.940    PBC<MDA BA133 
   387.95       11. 123.33   1.12  1.549E-02   387.95  66.000    PBC<MDA Cf249 
   453.88        8. 166.41   1.18  1.360E-02   453.88  65.000    PBC<MDA PM146 
   463.37       12.  91.83   1.19  1.336E-02   463.37  10.470    PBC<MDA SB125 
   468.06       12. 102.98   1.20  1.325E-02   468.06  51.750    PBC<MDA Ir192 
   511.86       42.  26.13   2.48  1.230E-02   511.86  20.000  9.561E+00 RH106 
   513.98       11. 112.35   1.24  1.226E-02   513.98   0.430    PBC<MDA Kr85  
   537.26        6. 162.20   1.26  1.181E-02   537.26  24.390    PBC<MDA Ba140 
   569.32        5. 148.32   1.29  1.125E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  3.011E+00 PA234 
                                               569.70  97.740  2.527E-01 BI207 
   569.58        1. 781.02   1.29  1.125E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  6.022E-01 PA234 
                                               569.70  97.740  5.054E-02 BI207 
   582.85      195.   8.36   0.66  1.103E-02   583.02  84.500  1.161E+01 TL208 
   609.07       73.  16.33   1.32  1.063E-02   609.31  46.090  8.267E+00 BI214 
   618.06       13. 138.75   1.33  1.051E-02   618.06  99.100    PBC<MDA PM144 
   657.76       12.  85.86   1.36  9.974E-03   657.76  94.640    PBC<MDA AG110M
   661.66        4. 266.33   1.37  9.924E-03   661.66  85.210    PBC<MDA CS137 
   696.54        6. 171.03   1.40  9.507E-03   696.54  99.000    PBC<MDA PM144 
   727.15       53.  15.56   1.26  9.170E-03   727.17   7.550  4.279E+01 BI212 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage  4
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   735.72        4. 282.06   1.43  9.081E-03   735.72  22.500    PBC<MDA PM146 
   756.73        7.  92.52   1.45  8.869E-03   756.73  54.460    PBC<MDA ZR95  
   763.94        3. 260.34   1.45  8.799E-03   763.94  22.280    PBC<MDA AG110M
   765.79       10.  76.76   1.45  8.781E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  2.175E+02 PA234M
   766.41        7. 111.92   1.45  8.776E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.594E+02 PA234M
   795.87       11.  85.55   1.48  8.503E-03   795.87  85.530    PBC<MDA CS134 
   834.85        7.  98.10   1.51  8.168E-03   834.85  99.980    PBC<MDA MN54  
   846.77        7.  94.25   1.52  8.072E-03   846.77  99.935    PBC<MDA Co56  
   860.15       25.  37.52   1.53  7.963E-03   860.56  12.420  1.404E+01 TL208 
   871.10        3. 173.21   1.54  7.882E-03   871.10  99.890    PBC<MDA NB94  
   873.23        4. 145.77   1.54  7.866E-03   873.23  12.270    PBC<MDA EU154 
   880.58        7. 104.75   1.54  7.812E-03   880.53   6.000    PBC<MDA PA234 
   883.29        3. 259.44   1.55  7.791E-03   883.24   9.600    PBC<MDA PA234 
   898.04       11.  30.36   1.56  7.684E-03   898.04  93.700  8.472E-01 Y88   
   910.80      103.  10.92   1.67  7.591E-03   911.07  29.000  2.607E+01 AC228 
   946.02        8.  90.69   1.60  7.355E-03   946.02  13.400    PBC<MDA PA234 
   964.11        7. 205.30   1.61  7.239E-03   964.11  14.605    PBC<MDA EU152 
   968.71       78.  12.52   0.97  7.209E-03   968.97  17.460  3.450E+01 AC228 
  1037.84        2. 535.10   1.66  6.805E-03  1037.84  14.130    PBC<MDA Co56  
  1048.07        2. 254.95   1.67  6.749E-03  1048.07  80.000    PBC<MDA Cs136 
  1077.40        5. 146.06   1.69  6.594E-03  1077.40   3.300    PBC<MDA Ga68  
  1099.25        8.  35.36   1.71  6.484E-03  1099.25  56.500  1.213E+00 FE59  
  1112.07        8. 100.86   1.72  6.421E-03  1112.07  13.644    PBC<MDA EU152 
  1120.55        8. 105.64   1.72  6.380E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1173.24        5. 101.48   1.76  6.138E-03  1173.24  99.900    PBC<MDA CO60  
  1274.53        1. 357.07   1.83  5.725E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  3.677E-01 EU154 
  1291.60        3. 229.35   1.84  5.661E-03  1291.60  43.200    PBC<MDA FE59  
  1313.00        4. 152.39   1.85  5.583E-03  1313.00  21.000    PBC<MDA TL210 
  1332.50       11.  31.92   1.87  5.514E-03  1332.50  99.980  1.068E+00 CO60  
  1384.30        6. 101.72   1.90  5.340E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00        8.  35.36   1.91  5.264E-03  1408.00  21.005  4.019E+00 EU152 
  1460.32      118.   9.48   2.05  5.103E-03  1460.83  10.670  1.201E+02 K40   
  1764.48        7.  46.93   2.11  4.351E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.35    74.68       198.       168. 5.325E+03   14.19   0.812  -       D
   308.09    77.12       124.       301. 9.345E+03    7.79   0.815  -      sD
   358.68    89.77       106.        75. 2.136E+03   22.75   0.828  -      sD
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage  5
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
   Channel   Energy Background  Net area  Eff*Area   Uncert   FWHM  Suspected   
   515.41   129.03        70.        68. 1.931E+03   21.15   0.868  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.69    46.54       124.        25.     0.014    76.71   0.783s
 TH-227    200.11    50.14       138.        11.     0.006   182.27   0.787s
 AM-241    237.72    59.54       169.        42.     0.023    54.69   0.797s
 TH-234    252.74    63.29       286.         8.     0.005   296.03   0.801 
 Sn-126    256.71    64.28       314.        18.     0.010   138.35   0.802 
 BA-133    323.61    80.99       214.       -18.    -0.010   133.08   0.819 
 Np-237    345.63    86.49       924.         0.     0.000   175.27   0.825A
 EU-155    345.84    86.54       863.        17.     0.010   124.68   0.825D
 Sn-126    347.43    86.94       742.        21.     0.012   102.76   0.825D
 Sn-126    349.95    87.57       711.        54.     0.030    38.85   0.826D
 Cd-109    351.83    88.04       736.         0.     0.000  1000.00   0.826A
 Nd-147    364.08    91.10       761.         5.     0.003   768.21   0.829s
 TH-234    370.05    92.59       190.        35.     0.019    58.26   0.831D
 AC-228    373.09    93.35       747.        25.     0.014   155.51   0.832s
 Gd-153    389.70    97.50       203.         4.     0.002   528.33   0.836s
 Np-239    397.71    99.50       279.       -22.    -0.012   107.59   0.838s
 Gd-153    412.52   103.20       298.        20.     0.011   126.30   0.842s
 Np-239    414.52   103.70       318.        20.     0.011   130.19   0.842s
 EU-155    420.12   105.10       128.        36.     0.020    60.55   1.560s
 Np-239    424.25   106.13       569.       -22.    -0.012   153.55   0.845s
 EU-152    486.90   121.78       242.        -3.    -0.001   826.71   0.861s
 CO-57     488.03   122.06       244.         0.     0.000  1000.00   0.861s
 EU-154    492.18   123.10       195.        15.     0.008   137.26   0.862s
 PA-234    524.99   131.29       452.        19.     0.011   159.75   0.871 
 HF-181    531.91   133.02       471.         0.     0.000  1000.00   0.872 
 CE-144    533.97   133.54       471.         0.     0.000  1000.00   0.873 
 HF-181    545.02   136.30       471.         0.     0.000  1000.00   0.876s
 CO-57     545.72   136.47       471.         0.     0.000  1000.00   0.876s
 Tc-99m    561.88   140.51       337.        11.     0.006   234.35   0.880s
 U-235     574.99   143.79       279.        -5.    -0.003   387.80   0.883s
 CE-141    581.61   145.44       361.       -22.    -0.012   121.72   0.885s
 U-235     653.42   163.38       228.         0.     0.000  1000.00   0.903s
 Cf-251    706.34   176.60       160.       -10.    -0.006   227.30   0.916s
 U-235     742.85   185.72       103.        49.     0.027    39.84   0.925 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage  6
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-229    774.03   193.51       140.        -5.    -0.003   423.48   0.933s
 U-235     821.35   205.33       123.         8.     0.004   260.29   0.945s
 TH-229    843.44   210.85       177.        -6.    -0.003   352.07   0.950s
 Cf-251    908.08   227.00       123.       -12.    -0.007   162.75   0.966s
 TH-227    943.98   235.97       964.       -15.    -0.008   289.17   0.975s
 PB-212    954.64   238.63        50.       599.     0.333     4.42   0.978D
 PB-214    968.10   242.00       898.        19.     0.011   220.70   0.981s
 EU-152    978.89   244.69       889.        18.     0.010   233.54   0.984s
 TH-227   1025.11   256.24        84.         6.     0.003   306.08   0.995s
 Cd-113m  1054.97   263.70       171.       -20.    -0.011    96.33   1.002s
 BI-210M  1063.50   265.83       118.        15.     0.008   104.01   1.005s
 TL-208   1108.41   277.05        31.        55.     0.031    23.21   1.143 
 Hg-203   1117.00   279.20       142.       -15.    -0.008   118.28   1.017s
 I-131    1137.41   284.30        66.        15.     0.008   104.22   1.022s
 PB-214   1181.08   295.21        36.        91.     0.051    16.92   1.102 
 TL-210   1184.24   296.00       445.       -16.    -0.009   187.17   1.034s
 PB-212   1198.98   299.68        28.        46.     0.025    25.90   1.262s
 PA-231   1200.53   300.07       429.       -16.    -0.009   183.10   1.038 
 PA-233   1200.97   300.18       333.        14.     0.008   186.64   1.038 
 PA-231   1210.86   302.65       347.        14.     0.008   190.00   1.040s
 BA-133   1211.66   302.85       361.         8.     0.004   357.36   1.040s
 Ba-140   1219.66   304.85       369.         0.     0.000  1000.00   1.042s
 BI-210M  1219.85   304.90       369.         0.     0.000  1000.00   1.042s
 Ir-192   1234.03   308.44       349.        -3.    -0.002   882.55   1.046s
 PA-233   1248.32   312.01       394.       -15.    -0.008   188.24   1.049s
 Ir-192   1266.25   316.49        78.         9.     0.005   143.11   1.053s
 CR-51    1280.63   320.08       108.        15.     0.008   103.13   1.057s
 La-140   1315.35   328.76        77.        14.     0.008   121.68   1.065s
 Cf-249   1334.08   333.44        77.       -12.    -0.007   139.82   1.070s
 AC-228   1353.14   338.20        15.       115.     0.064    11.09   0.980 
 Cs-136   1362.62   340.57       226.       -12.    -0.007   179.51   1.077s
 EU-152   1377.49   344.29       214.         0.     0.000  1000.00   1.080s
 HF-181   1383.66   345.83       199.         8.     0.004   263.85   1.082s
 PB-214   1407.42   351.77        29.       166.     0.092    10.37   0.719s
 BA-133   1424.36   356.00       249.        -8.    -0.004   281.18   1.091 
 BA-133   1535.78   383.84        76.        11.     0.006   116.15   1.117s
 Cf-249   1552.22   387.95        87.        11.     0.006   123.33   1.121s
 SN-113   1567.19   391.69       190.       -17.    -0.009   116.83   1.125s
 SB-125   1711.99   427.88        52.        -7.    -0.004   205.20   1.158s
 AG-108M  1736.25   433.94        44.       -11.    -0.006   151.98   1.164s
 PM-146   1816.05   453.88        44.         8.     0.004   166.41   1.182s
 SB-125   1854.01   463.37        52.        12.     0.007    91.83   1.191 
 Ir-192   1872.79   468.06        76.        12.     0.007   102.98   1.195 
 BE-7     1910.94   477.59        64.        -4.    -0.002   328.88   1.204s
 HF-181   1928.56   482.00        66.        -2.    -0.001   773.16   1.208s
 La-140   1948.65   487.02        36.        -6.    -0.003   200.00   1.212s
 RU-103   1988.80   497.05        36.        -4.    -0.002   297.91   1.221s
 RH-106   2048.06   511.86        40.        42.     0.024    26.13   2.485s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage  7
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Kr-85    2056.53   513.98        76.        11.     0.006   112.35   1.237s
 Nd-147   2124.62   531.00        32.        -5.    -0.003   225.98   1.252s
 Ba-140   2149.67   537.26        25.         6.     0.003   162.20   1.258s
 CS-134   2253.60   563.24        36.        -5.    -0.003   187.98   1.280s
 CS-134   2277.94   569.32        25.         5.     0.003   148.32   1.286s
 PA-234   2278.54   569.47        30.         1.     0.001   781.02   1.286s
 BI-207   2279.47   569.70        31.         0.     0.000  1000.00   1.286s
 TL-208   2332.09   582.85        15.       195.     0.108     8.36   0.664s
 SB-125   2402.69   600.50       257.       -14.    -0.008   167.72   1.313s
 SB-124   2411.61   602.73       244.       -14.    -0.008   116.95   1.315s
 CS-134   2419.53   604.71       230.       -14.    -0.008   158.34   1.317s
 BI-214   2437.93   609.31        34.        73.     0.041    16.33   1.320D
 PM-144   2472.94   618.06       167.        13.     0.007   138.75   1.328s
 RH-106   2488.37   621.92        89.       -15.    -0.009    90.57   1.332s
 AG-110M  2631.76   657.76        44.        12.     0.006    85.86   1.362s
 CS-137   2647.36   661.66        57.         4.     0.002   266.33   1.366s
 PM-144   2786.90   696.54        27.         6.     0.004   171.03   1.395s
 NB-94    2811.25   702.63        35.        -5.    -0.003   215.55   1.400s
 SB-124   2891.88   722.79       104.        -6.    -0.004   224.79   1.417 
 AG-108M  2892.48   722.94        97.         0.     0.000  1000.00   1.417 
 BI-212   2909.33   727.15         5.        53.     0.030    15.56   1.264 
 PM-146   2943.61   735.72        31.         4.     0.002   282.06   1.428s
 ZR-95    3027.65   756.73         9.         7.     0.004    92.52   1.445s
 AG-110M  3056.50   763.94        29.         3.     0.002   260.34   1.451s
 NB-95    3063.89   765.79        25.        10.     0.006    76.76   1.453s
 PA-234M  3066.38   766.41        31.         7.     0.004   111.92   1.453s
 EU-152   3116.41   778.92        42.       -12.    -0.007   118.15   1.463s
 BI-212   3142.41   785.42        42.       -16.    -0.009    32.70   1.468 
 CS-134   3184.20   795.87        42.        11.     0.006    85.55   1.477s
 TL-210   3199.12   799.60        76.       -15.    -0.009    83.82   1.480s
 CS-134   3208.53   801.95        83.       -11.    -0.006   126.31   1.482s
 CO-58    3243.82   810.78        38.        -3.    -0.002   296.27   1.489s
 La-140   3263.80   815.77        41.         0.     0.000  1000.00   1.493s
 MN-54    3340.10   834.85        10.         7.     0.004    98.10   1.508s
 Co-56    3387.78   846.77         9.         7.     0.004    94.25   1.518s
 TL-208   3442.95   860.56        14.        25.     0.014    37.52   1.529 
 NB-94    3485.08   871.10         9.         3.     0.001   173.21   1.537s
 EU-154   3493.61   873.23        15.         4.     0.002   145.77   1.539s
 PA-234   3522.80   880.53        20.         7.     0.004   104.75   1.544s
 PA-234   3533.64   883.24        24.         3.     0.002   259.44   1.547s
 AG-110M  3539.41   884.68        27.         0.     0.000  1000.00   1.547s
 Sc-46    3557.79   889.28         9.         0.     0.000  1000.00   1.551s
 Y-88     3592.83   898.04         0.        11.     0.006    30.36   1.558s
 AC-228   3643.85   910.80         5.       103.     0.057    10.92   1.672 
 AG-110M  3750.60   937.49         9.        -2.    -0.001   285.36   1.589 
 PA-234   3784.70   946.02         9.         8.     0.004    90.69   1.595 
 EU-152   3857.05   964.11       110.         7.     0.004   205.30   1.609 
 AC-228   3875.43   968.71         4.        78.     0.043    12.52   0.968s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage  8
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154   3985.88   996.33        41.        -8.    -0.004   123.05   1.633s
 EU-154   4019.65  1004.77        20.        -1.    -0.001   988.26   1.639s
 Co-56    4151.87  1037.84        15.         2.     0.001   535.10   1.664s
 Cs-136   4192.77  1048.07        12.         2.     0.001   254.95   1.671s
 RH-106   4201.93  1050.36        22.        -6.    -0.003   151.80   1.673s
 BI-207   4255.11  1063.66        20.        -2.    -0.001   496.66   1.682s
 Ga-68    4310.04  1077.40        10.         5.     0.003   146.06   1.692 
 FE-59    4397.41  1099.25         0.         8.     0.004    35.36   1.708s
 EU-152   4448.68  1112.07        32.         8.     0.005   100.86   1.717s
 ZN-65    4462.56  1115.55        41.         0.     0.000  1000.00   1.720s
 Sc-46    4482.57  1120.55        30.         8.     0.004   105.64   1.723s
 Ta-182   4485.56  1121.30        62.       -12.    -0.007    97.08   1.724s
 CO-60    4693.21  1173.24         6.         5.     0.003   101.48   1.760s
 Ta-182   4756.42  1189.05        15.        -2.    -0.001   431.57   1.771s
 Ta-182   4885.79  1221.41        16.        -5.    -0.003   187.26   1.793s
 NA-22    5098.13  1274.53        11.         1.     0.001   357.07   1.828s
 EU-154   5098.17  1274.54        12.         0.     0.000  1000.00   1.828s
 FE-59    5166.35  1291.60        11.         3.     0.002   229.35   1.840s
 TL-210   5251.91  1313.00         5.         4.     0.002   152.39   1.854s
 CO-60    5329.85  1332.50         0.        11.     0.006    31.92   1.866s
 AG-110M  5536.88  1384.30         5.         6.     0.003   101.72   1.899s
 EU-152   5631.62  1408.00         0.         8.     0.004    35.36   1.914s
 K-40     5840.69  1460.32         3.       118.     0.065     9.48   2.052 
 La-140   6383.73  1596.21         6.        -4.    -0.002   284.79   2.024s
 SB-124   6762.39  1690.98         0.         0.     0.000  1000.00   2.076s
 BI-214   7056.06  1764.49         2.         7.     0.004    46.93   2.114s
 Co-56    7083.46  1771.35         9.         0.     0.000  1000.00   2.117s
 Y-88     7341.96  1836.06         6.        -1.    -0.001   314.95   2.149s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -1.4185E+00                                      5.31E+01             
                           477.60-1.419E+00 ?(  1.627E+01 3.29E+02 1.05E+01 G  
 
NA-22    C   1.2947E-01                                      9.50E+02             
                          1274.53 1.295E-01 ?(  1.741E+00 3.57E+02 9.99E+01 G  
 
K-40     N   1.2009E+02                                      4.66E+11             
                          1460.83 1.201E+02  (P 1.140E+01 9.48E+00 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage  9
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sc-46    F   3.4205E-01                                      8.38E+01             
                           889.28 0.000E+00 ?(  1.215E+00 1.00E+03 1.00E+02 G  
                          1120.55 6.841E-01 &(P 2.475E+00 1.06E+02 1.00E+02 G  
 
CR-51    F   4.5212E+00                                      2.77E+01             
                           320.08 4.521E+00 &(  1.570E+01 1.03E+02 9.94E+00 G  
 
MN-54    C   4.8900E-01                                      3.12E+02             
                           834.85 4.890E-01 ?(P 1.164E+00 9.81E+01 1.00E+02 G  
 
FE-59    F   1.0157E+00                                      4.45E+01             
                          1099.25 1.213E+00 ?(  1.118E+00 3.54E+01 5.65E+01 G  
                          1291.60 7.572E-01 ?(  4.073E+00 2.29E+02 4.32E+01 G  
 
Co-56    C   5.6602E-01                                      7.73E+01             
                           846.77 5.139E-01 ?(  1.167E+00 9.43E+01 9.99E+01 G  
                          1238.28-6.031E-02 % P 3.480E+00 1.33E+03 6.61E+01 G  
                          1037.84 9.347E-01 ?(P 1.213E+01 5.35E+02 1.41E+01 G  
                          1771.35 0.000E+00 -   1.380E+01 1.00E+03 1.55E+01  A 
 
CO-58    C  -2.0017E-01                                      7.09E+01             
                           810.78-2.002E-01 ?(  2.098E+00 2.96E+02 9.95E+01 G  
 
CO-60    F   1.0682E+00                                      1.93E+03             
                          1332.50 1.068E+00 ?(P 7.427E-01 3.19E+01 1.00E+02 G  
                          1173.24 4.953E-01 & P 1.239E+00 1.01E+02 9.99E+01 G  
 
NB-94    I  -5.4403E-02                                      7.41E+06             
                           702.63-3.019E-01 ?(P 1.821E+00 2.16E+02 9.79E+01 G  
                           871.10 1.882E-01 ?(  1.196E+00 1.73E+02 9.99E+01 G  
 
ZR-95    I   8.1722E-01                                      6.40E+01             
                           756.73 8.172E-01 ?(  1.890E+00 9.25E+01 5.45E+01 G  
                           724.20 1.823E-01 %   6.505E+00 1.02E+03 4.42E+01 G  
 
NB-95    I   6.4030E-01                                      6.40E+01             
                           765.79 6.403E-01 ?(  1.649E+00 7.68E+01 9.98E+01 G  
 
RU-103   I  -1.9397E-01                                      3.93E+01             
                           497.05-1.940E-01 ?(  1.487E+00 2.98E+02 9.09E+01 G  
                           610.30 6.498E-01 %   6.292E+01 2.83E+03 5.75E+00 GA 
 
RH-106   I  -8.2194E+00                                      3.74E+02             
                           621.92-8.219E+00 ?(  2.499E+01 9.06E+01 9.93E+00 G  
                          1050.36-3.027E+01 + P 1.292E+02 1.52E+02 1.56E+00 G  
                           511.86 9.561E+00 +   7.269E+00 2.61E+01 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage 10
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C  -4.9202E-01                                      1.53E+05             
                           433.94-4.920E-01 ?(P 1.467E+00 1.52E+02 9.05E+01 G  
                           722.94 0.000E+00 &   3.226E+00 1.00E+03 9.08E+01 G  
                           614.28 2.233E-07 %   4.056E+00 5.30E+08 8.98E+01 G  
 
AG-110M  F   6.6801E-01                                      2.50E+02             
                           884.68 0.000E+00 &(  2.645E+00 1.00E+03 7.27E+01 G  
                           657.76 6.867E-01 ?(  1.986E+00 8.59E+01 9.46E+01 G  
                           937.49-5.090E-01 +   3.697E+00 2.85E+02 3.44E+01 G  
                          1384.30 2.427E+00 ?(  5.770E+00 1.02E+02 2.43E+01 G  
                           763.94 8.501E-01 ?(  7.879E+00 2.60E+02 2.23E+01 G  
 
SN-113   F  -9.6286E-01                                      1.15E+02             
                           391.69-9.629E-01 ?(  3.779E+00 1.17E+02 6.40E+01 G  
 
SB-124   F  -7.3508E-01                                      6.02E+01             
                           602.73-7.351E-01  (P 3.975E+00 1.17E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.899E+00 1.00E+03 4.78E+01 G  
                           722.79-3.624E+00 +   2.795E+01 2.25E+02 1.08E+01 G  
 
SB-125   I   5.3574E-01                                      1.01E+03             
                           427.88-9.200E-01  (  4.773E+00 2.05E+02 2.96E+01 G  
                           600.50-3.959E+00 +   2.238E+01 1.68E+02 1.79E+01 G  
                           635.89 2.257E-01 % P 1.362E+01 1.67E+03 1.13E+01 G  
                           463.37 4.651E+00 &(  1.442E+01 9.18E+01 1.05E+01 G  
 
I-131    I   4.6185E-01                                      8.02E+00             
                           364.48-1.389E-02 %(  1.504E+00 4.02E+03 8.17E+01 G  
                           284.30 6.792E+00 ?(P 1.830E+01 1.04E+02 6.14E+00 G  
                           636.97 7.563E-01 %   2.167E+01 1.14E+03 7.17E+00 G  
 
Gd-153   F   6.9849E-01                                      2.42E+02             
                            97.50 1.984E-01 ?(  3.579E+00 5.28E+02 3.00E+01 G  
                           103.20 1.387E+00 ?(  5.869E+00 1.26E+02 2.18E+01 G  
 
Ga-68    C   1.4881E+01                                      4.71E-02             
                          1077.40 1.488E+01 ?(  5.192E+01 1.46E+02 3.30E+00 G  
 
Tc-99m   I   2.0974E-01                                      2.51E-01             
                           140.51 2.097E-01 ?(  1.657E+00 2.34E+02 8.93E+01 G  
 
BA-133   F  -5.7634E-02                                      3.85E+03             
                           356.00-4.304E-01 ?(  4.102E+00 2.81E+02 6.20E+01 G  
                           302.85 1.204E+00 &(  1.454E+01 3.57E+02 1.83E+01 G  
                           383.84 4.370E+00 ?   1.723E+01 1.16E+02 8.94E+00 GA 
                            80.99-8.789E-01 + P 3.481E+00 1.33E+02 3.41E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage 11
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-134   I   9.8803E-01                                      7.54E+02             
                           795.87 8.771E-01 ?(  2.528E+00 8.56E+01 8.55E+01 G  
                           604.71-7.306E-01 -   3.900E+00 1.58E+02 9.76E+01 G  
                           569.32 1.605E+00 ?(  8.349E+00 1.48E+02 1.54E+01 G  
                           801.95-7.980E+00 +   3.426E+01 1.26E+02 8.69E+00 G  
                           563.24-3.132E+00 + P 1.805E+01 1.88E+02 8.35E+00 G  
 
CS-137   I   2.6880E-01                                      1.10E+04             
                           661.66 2.688E-01 ?(P 2.487E+00 2.66E+02 8.52E+01 G  
 
CE-139   F  -7.3976E-03                                      1.38E+02             
                           165.85-7.398E-03 %(  1.529E+00 6.03E+03 7.99E+01 G  
 
Ba-140   I   1.1890E+00                                      1.28E+01             
                           537.26 1.189E+00 ?(P 5.001E+00 1.62E+02 2.44E+01 G  
                           162.66-5.089E-01 & P 2.091E+01 1.14E+03 6.22E+00 G  
                           304.85 0.000E+00 -   6.309E+01 1.00E+03 4.29E+00 G  
 
La-140   I  -2.4486E-02                                      1.28E+01             
                          1596.21-4.832E-01 ?(P 1.729E+00 2.85E+02 9.54E+01 G  
                           487.02-5.715E-01 +   2.921E+00 2.00E+02 4.55E+01 G  
                           328.76 2.131E+00 &(P 6.718E+00 1.22E+02 2.03E+01 G  
                           815.77 0.000E+00 +   9.327E+00 1.00E+03 2.33E+01 G  
 
CE-141   I  -7.7104E-01                                      3.25E+01             
                           145.44-7.710E-01 ?(  3.139E+00 1.22E+02 4.82E+01 G  
 
PM-144   C   5.4450E-01                                      3.63E+02             
                           696.54 3.720E-01 ?(P 1.581E+00 1.71E+02 9.90E+01 G  
                           618.06 7.168E-01 ?(P 3.357E+00 1.39E+02 9.91E+01 G  
 
EU-152   F   2.6405E+00                                      4.94E+03             
                           121.78-1.446E-01 ?(  4.076E+00 8.27E+02 2.86E+01 G  
                           344.29 0.000E+00 +   8.684E+00 1.00E+03 2.65E+01 G  
                          1112.07 5.390E+00 &(  1.857E+01 1.01E+02 1.36E+01 G  
                           778.92-5.951E+00 +   1.632E+01 1.18E+02 1.29E+01 G  
                           964.11 3.853E+00 ?(  2.707E+01 2.05E+02 1.46E+01 G  
                           244.69 5.855E+00 &(P 4.570E+01 2.34E+02 7.58E+00 G  
                          1408.00 4.019E+00 ?   3.703E+00 3.54E+01 2.10E+01 GA 
 
EU-154   I   9.6139E-01                                      3.14E+03             
                           123.10 5.580E-01 ?(P 2.580E+00 1.37E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   5.199E+00 1.00E+03 3.52E+01 G  
                           723.36-2.486E-01 %   1.442E+01 1.66E+03 2.02E+01 G  
                           873.23 2.302E+00 ?(  1.195E+01 1.46E+02 1.23E+01 G  
                          1004.77-4.412E-01 -   1.039E+01 9.88E+02 1.80E+01 G  
                           996.33-5.706E+00 +   2.413E+01 1.23E+02 1.06E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage 12
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I   2.5758E+00                                      1.81E+03             
                           105.31 2.576E+00  (P 4.021E+00 6.05E+01 2.12E+01 G  
                            86.54 9.163E-01 }   7.355E+00 1.25E+02 3.07E+01 G  
 
HF-181   F   1.9313E-01                                      4.24E+01             
                           482.00-8.006E-02 ?(  2.173E+00 7.73E+02 8.05E+01 G  
                           133.02 0.000E+00 &   3.815E+00 1.00E+03 4.33E+01 G  
                           345.83 1.652E+00 ?(P 1.481E+01 2.64E+02 1.51E+01 G  
                           136.30 0.000E+00 -   2.852E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F  -2.9908E+00                                      1.14E+02             
                          1121.30-2.991E+00 ?(  9.810E+00 9.71E+01 3.49E+01 G  
                          1221.41-1.734E+00 +   7.403E+00 1.87E+02 2.70E+01 G  
                          1189.05-1.130E+00 +   1.173E+01 4.32E+02 1.62E+01 G  
 
Hg-203   F  -4.8874E-01                                      4.66E+01             
                           279.20-4.887E-01 ?(  1.948E+00 1.18E+02 8.15E+01 G  
 
TL-208   N   1.1610E+01                                      6.98E+02             
                           583.02 1.161E+01  (P 1.244E+00 8.36E+00 8.45E+01 G  
                           277.28 2.384E+01 + P 1.224E+01 2.32E+01 6.31E+00 G  
                           860.56 1.404E+01 +   1.132E+01 3.75E+01 1.24E+01 G  
 
PM-146   C   6.5763E-01                                      2.02E+03             
                           453.88 5.023E-01 &(P 2.114E+00 1.66E+02 6.50E+01 G  
                           747.16 9.633E-02 % P 4.864E+00 1.98E+03 3.40E+01 G  
                           735.72 1.106E+00 ?(P 7.784E+00 2.82E+02 2.25E+01 G  
 
Y-88     F   3.3850E-01                                      1.07E+02             
                          1836.06-1.420E-01 ?(P 1.888E+00 3.15E+02 9.92E+01 G  
                           898.04 8.472E-01 &(P 5.687E-01 3.04E+01 9.37E+01 G  
 
Cd-113m     -8.5543E+03                                      5.33E+03             
                           263.70-8.554E+03 ?(  2.758E+04 9.63E+01 6.00E-03   K
 
Cf-251   T  -1.0986E+00                                      3.28E+05             
                           176.60-1.099E+00  (  6.773E+00 2.27E+02 1.70E+01 G  
                           227.00-4.499E+00 +   1.987E+01 1.63E+02 6.30E+00 GA 
 
Cf-249   T   5.9916E-01                                      1.28E+05             
                           387.95 5.992E-01 ?(  2.509E+00 1.23E+02 6.60E+01 G  
                           333.44-2.446E+00 +   8.888E+00 1.40E+02 1.55E+01 G  
 
Sn-126       3.8158E+00                                      3.65E+07             
                            87.57 2.306E+00 }   5.448E+00 3.88E+01 3.75E+01 GA 
                            64.28 3.816E+00 ?(  1.771E+01 1.38E+02 9.70E+00 G  
                            86.94 3.816E+00 }   2.314E+01 1.03E+02 9.04E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage 13
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-210   N   1.8212E+01                                      8.14E+03             
                            46.54 1.821E+01 *(P 3.993E+01 7.67E+01 4.25E+00 G  
 
PB-212   N   3.3141E+01                                      6.98E+02             
                           238.63 3.314E+01  (P 1.972E+00 4.42E+00 4.33E+01 G  
                           300.03 4.032E+01 + P 2.430E+01 2.59E+01 3.28E+00 GA 
 
PB-214   N   1.4203E+01                                      5.84E+05             
                           351.93 1.456E+01 @(P 2.461E+00 1.04E+01 3.76E+01 G  
                           295.09 1.350E+01  (P 4.526E+00 1.69E+01 1.93E+01 G  
                           242.00 6.297E+00 -   4.643E+01 2.21E+02 7.43E+00 GA 
 
BI-207   C  -2.2375E-01                                      1.18E+04             
                          1063.66-2.238E-01 ?(  2.635E+00 4.97E+02 7.45E+01 G  
                           569.70 0.000E+00 +   1.448E+00 1.00E+03 9.77E+01 G  
 
BI-212   N   4.2795E+01                                      6.98E+02             
                           727.17 4.279E+01  (  1.025E+01 1.56E+01 7.55E+00 G  
                           785.42-7.965E+01 - P 1.670E+02 3.27E+01 1.28E+00 GA 
 
U-235    N   4.7792E-01                                      2.57E+11             
                           143.79-7.833E-01 *(P 1.211E+01 3.88E+02 1.10E+01 G  
                           205.33 3.237E+00 ?(  2.299E+01 2.60E+02 5.01E+00 G  
                           163.38 0.000E+00 -   2.578E+01 1.00E+03 5.08E+00 G  
                           185.72 1.755E+00     1.806E+00 3.98E+01 5.40E+01 GA 
 
BI-214   N   8.2669E+00                                      5.84E+05             
                           609.31 8.267E+00  (P 3.389E+00 1.63E+01 4.61E+01 G  
                          1120.29-3.538E-01 & P 1.889E+01 1.43E+03 1.51E+01 G  
                          1764.49 5.877E+00 - P 7.572E+00 4.69E+01 1.54E+01 G  
 
BI-210M  T   7.9802E-01                                      1.10E+09             
                           265.83 7.980E-01 ?(  2.793E+00 1.04E+02 5.00E+01 G  
                           304.90 0.000E+00 -   9.667E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   2.7431E+01                                      2.10E+03             
                           911.07 2.607E+01  (P 3.231E+00 1.09E+01 2.90E+01 G  
                           968.97 3.450E+01 + P 5.229E+00 1.25E+01 1.75E+01 G  
                           338.32 3.072E+01  (P 5.485E+00 1.11E+01 1.20E+01 G  
                            93.35 7.080E+00 -   3.674E+01 1.56E+02 5.56E+00 XA 
 
TH-227   N   2.9851E+00                                      7.95E+03             
                           256.24 2.057E+00 &(  1.652E+01 3.06E+02 7.00E+00 G  
                           235.97-2.942E+00 &   2.844E+01 2.89E+02 1.23E+01 G  
                            50.14 3.797E+00 &(  1.983E+01 1.82E+02 8.00E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage 14
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-229   N  -2.2887E+00                                      2.68E+06             
                           193.51-2.289E+00 &(  2.648E+01 4.23E+02 4.40E+00 G  
                           210.85-4.156E+00 & P 4.676E+01 3.52E+02 2.99E+00 G  
 
TH-234   N   9.8954E+00                                      1.63E+12             
                            92.59 9.895E+00  (P 1.890E+01 5.83E+01 5.58E+00 G  
                            63.29 4.377E+00 - P 4.381E+01 2.96E+02 3.81E+00 G  
 
PA-231   N   1.4193E+01                                      1.20E+07             
                           302.65 1.419E+01 &(  9.072E+01 1.90E+02 2.88E+00 G  
                           300.07-1.901E+01 +   1.168E+02 1.83E+02 2.46E+00 G  
 
PA-233   C  -1.0679E-01                                      7.82E+08             
                           312.01-1.250E+00 &(  7.908E+00 1.88E+02 3.60E+01 G  
                           300.18 6.533E+00 ?(  4.103E+01 1.87E+02 6.20E+00 G  
 
PA-234   N   2.6499E+00                                      1.63E+12             
                           131.29 1.673E+00 &(  8.952E+00 1.60E+02 1.80E+01 G  
                           946.02 4.393E+00  (P 9.572E+00 9.07E+01 1.34E+01 G  
                           569.47 6.022E-01 -   1.700E+01 7.81E+02 8.20E+00 G  
                           883.24 2.049E+00 ?(  1.905E+01 2.59E+02 9.60E+00 G  
                           880.53 7.793E+00 ?   2.818E+01 1.05E+02 6.00E+00 GA 
 
PA-234M  N   3.9839E+01                                      1.63E+12             
                          1001.00-2.140E+00 %(P 3.329E+02 4.34E+03 8.37E-01 G  
                           766.41 1.594E+02 ?(  6.134E+02 1.12E+02 2.94E-01 G  
 
AM-241   T   2.5443E+00                                      1.58E+05             
                            59.54 2.544E+00 &(P 3.870E+00 5.47E+01 3.59E+01 G  
 
Ir-192   F   5.7244E-01                                      7.40E+01             
                           316.49 3.122E-01 ?(  1.526E+00 1.43E+02 8.70E+01 G  
                           468.06 1.010E+00 ?(  3.515E+00 1.03E+02 5.18E+01 G  
                           308.44-2.800E-01 -   8.378E+00 8.83E+02 3.18E+01 G  
 
Cs-136   F   7.9079E-02                                      1.30E+01             
                           818.50-2.230E-02 %(  2.210E+00 2.77E+03 1.00E+02 G  
                          1048.07 2.058E-01 ?(  1.940E+00 2.55E+02 8.00E+01 G  
                           340.57-8.233E-01 +   4.992E+00 1.80E+02 4.69E+01 G  
 
Np-239   T  -1.5002E+00                                      2.36E+00             
                           103.70 1.260E+00 &   5.496E+00 1.30E+02 2.40E+01 X  
                           106.13-1.500E+00 ?(  7.701E+00 1.54E+02 2.27E+01 G  
                            99.50-2.310E+00 &   8.308E+00 1.08E+02 1.50E+01 X  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage 15
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Nd-147      -1.7915E+00                                      1.11E+01             
                           531.00-1.792E+00 ?(  1.042E+01 2.26E+02 1.30E+01 G  
                            91.10 2.847E-01 +   7.345E+00 7.68E+02 2.83E+01 G  
 
TL-210   N  -1.0231E+00                                      5.84E+05             
                           799.60-1.023E+00 ?(  2.872E+00 8.38E+01 9.90E+01 G  
                           296.00-5.829E-01 +   3.661E+00 1.87E+02 7.90E+01 G  
                          1313.00 1.737E+00 ?   6.383E+00 1.52E+02 2.10E+01 GA 
 
Kr-85    I   1.2031E+02                                      3.92E+03             
                           513.98 1.203E+02 ?(  4.582E+02 1.12E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage 16
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54       124.        25.     0.014    76.71   1.821E+01  P
 AM-241      59.54       169.        42.     0.023    54.69   2.544E+00  P
 BA-133      80.99       214.       -18.    -0.010   133.08  -8.789E-01  P
 Nd-147      91.10       761.         5.     0.003   768.21   2.847E-01   
 Gd-153      97.50       203.         4.     0.002   528.33   1.984E-01   
 Np-239      99.50       279.       -22.    -0.012   107.59  -2.310E+00   
 Gd-153     103.20       298.        20.     0.011   126.30   1.387E+00   
 Np-239     103.70       318.        20.     0.011   130.19   1.260E+00   
 Np-239     106.13       569.       -22.    -0.012   153.55  -1.500E+00   
 EU-152     121.78       242.        -3.    -0.001   826.71  -1.446E-01   
 EU-154     123.10       195.        15.     0.008   137.26   5.580E-01  P
 U-235      143.79       279.        -5.    -0.003   387.80  -7.833E-01  P
 CE-141     145.44       361.       -22.    -0.012   121.72  -7.710E-01   
 Cf-251     176.60       160.       -10.    -0.006   227.30  -1.099E+00   
 U-235      185.72       103.        49.     0.027    39.84   1.755E+00   
 TH-229     193.51       140.        -5.    -0.003   423.48  -2.289E+00   
 U-235      205.33       123.         8.     0.004   260.29   3.237E+00   
 TH-229     210.85       177.        -6.    -0.003   352.07  -4.156E+00  P
 Cf-251     227.00       123.       -12.    -0.007   162.75  -4.499E+00   
 EU-152     244.69       889.        18.     0.010   233.54   5.855E+00  P
 Cd-113m    263.70       171.       -20.    -0.011    96.33  -8.554E+03   
 BI-210M    265.83       118.        15.     0.008   104.01   7.980E-01   
 Hg-203     279.20       142.       -15.    -0.008   118.28  -4.887E-01   
 I-131      284.30        66.        15.     0.008   104.22   6.792E+00  P
 TL-210     296.00       445.       -16.    -0.009   187.17  -5.829E-01   
 PA-231     300.07       429.       -16.    -0.009   183.10  -1.901E+01   
 PA-233     300.18       333.        14.     0.008   186.64   6.533E+00   
 PA-231     302.65       347.        14.     0.008   190.00   1.419E+01   
 BA-133     302.85       361.         8.     0.004   357.36   1.204E+00   
 Ir-192     308.44       349.        -3.    -0.002   882.55  -2.800E-01   
 PA-233     312.01       394.       -15.    -0.008   188.24  -1.250E+00   
 Ir-192     316.49        78.         9.     0.005   143.11   3.122E-01   
 CR-51      320.08       108.        15.     0.008   103.13   4.521E+00   
 La-140     328.76        77.        14.     0.008   121.68   2.131E+00  P
 Cf-249     333.44        77.       -12.    -0.007   139.82  -2.446E+00   
 Cs-136     340.57       226.       -12.    -0.007   179.51  -8.233E-01   
 HF-181     345.83       199.         8.     0.004   263.85   1.652E+00  P
 BA-133     356.00       249.        -8.    -0.004   281.18  -4.304E-01   
 BA-133     383.84        76.        11.     0.006   116.15   4.370E+00   
 Cf-249     387.95        87.        11.     0.006   123.33   5.992E-01   
 SN-113     391.69       190.       -17.    -0.009   116.83  -9.629E-01   
 SB-125     427.88        52.        -7.    -0.004   205.20  -9.200E-01   
 AG-108M    433.94        44.       -11.    -0.006   151.98  -4.920E-01  P
 PM-146     453.88        44.         8.     0.004   166.41   5.023E-01  P
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage 17
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125     463.37        52.        12.     0.007    91.83   4.651E+00   
 Ir-192     468.06        76.        12.     0.007   102.98   1.010E+00   
 BE-7       477.59        64.        -4.    -0.002   328.88  -1.419E+00   
 HF-181     482.00        66.        -2.    -0.001   773.16  -8.006E-02   
 La-140     487.02        36.        -6.    -0.003   200.00  -5.715E-01   
 RU-103     497.05        36.        -4.    -0.002   297.91  -1.940E-01   
 RH-106     511.86        40.        42.     0.024    26.13   9.561E+00   
 Kr-85      513.98        76.        11.     0.006   112.35   1.203E+02   
 Nd-147     531.00        32.        -5.    -0.003   225.98  -1.792E+00   
 Ba-140     537.26        25.         6.     0.003   162.20   1.189E+00  P
 CS-134     563.24        36.        -5.    -0.003   187.98  -3.132E+00  P
 CS-134     569.32        25.         5.     0.003   148.32   1.605E+00   
 SB-125     600.50       257.       -14.    -0.008   167.72  -3.959E+00   
 SB-124     602.73       244.       -14.    -0.008   116.95  -7.351E-01  P
 CS-134     604.71       230.       -14.    -0.008   158.34  -7.306E-01   
 PM-144     618.06       167.        13.     0.007   138.75   7.168E-01  P
 RH-106     621.92        89.       -15.    -0.009    90.57  -8.219E+00   
 AG-110M    657.76        44.        12.     0.006    85.86   6.867E-01   
 CS-137     661.66        57.         4.     0.002   266.33   2.688E-01  P
 PM-144     696.54        27.         6.     0.004   171.03   3.720E-01  P
 NB-94      702.63        35.        -5.    -0.003   215.55  -3.019E-01  P
 SB-124     722.79       104.        -6.    -0.004   224.79  -3.624E+00   
 PM-146     735.72        31.         4.     0.002   282.06   1.106E+00  P
 ZR-95      756.73         9.         7.     0.004    92.52   8.172E-01   
 AG-110M    763.94        29.         3.     0.002   260.34   8.501E-01   
 NB-95      765.79        25.        10.     0.006    76.76   6.403E-01   
 PA-234M    766.41        31.         7.     0.004   111.92   1.594E+02   
 EU-152     778.92        42.       -12.    -0.007   118.15  -5.951E+00   
 CS-134     795.87        42.        11.     0.006    85.55   8.771E-01   
 TL-210     799.60        76.       -15.    -0.009    83.82  -1.023E+00   
 CS-134     801.95        83.       -11.    -0.006   126.31  -7.980E+00   
 CO-58      810.78        38.        -3.    -0.002   296.27  -2.002E-01   
 MN-54      834.85        10.         7.     0.004    98.10   4.890E-01  P
 Co-56      846.77         9.         7.     0.004    94.25   5.139E-01   
 NB-94      871.10         9.         3.     0.001   173.21   1.882E-01   
 EU-154     873.23        15.         4.     0.002   145.77   2.302E+00   
 Y-88       898.04         0.        11.     0.006    30.36   8.472E-01  P
 AG-110M    937.49         9.        -2.    -0.001   285.36  -5.090E-01   
 EU-152     964.11       110.         7.     0.004   205.30   3.853E+00   
 EU-154     996.33        41.        -8.    -0.004   123.05  -5.706E+00   
 EU-154    1004.77        20.        -1.    -0.001   988.26  -4.412E-01   
 Co-56     1037.84        15.         2.     0.001   535.10   9.347E-01  P
 Cs-136    1048.07        12.         2.     0.001   254.95   2.058E-01   
 RH-106    1050.36        22.        -6.    -0.003   151.80  -3.027E+01  P
 BI-207    1063.66        20.        -2.    -0.001   496.66  -2.238E-01   
 Ga-68     1077.40        10.         5.     0.003   146.06   1.488E+01   
 FE-59     1099.25         0.         8.     0.004    35.36   1.213E+00   
 EU-152    1112.07        32.         8.     0.005   100.86   5.390E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage 18
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Sc-46     1120.55        30.         8.     0.004   105.64   6.841E-01  P
 Ta-182    1121.30        62.       -12.    -0.007    97.08  -2.991E+00   
 Ta-182    1189.05        15.        -2.    -0.001   431.57  -1.130E+00   
 Ta-182    1221.41        16.        -5.    -0.003   187.26  -1.734E+00   
 NA-22     1274.53        11.         1.     0.001   357.07   1.295E-01   
 FE-59     1291.60        11.         3.     0.002   229.35   7.572E-01   
 TL-210    1313.00         5.         4.     0.002   152.39   1.737E+00   
 AG-110M   1384.30         5.         6.     0.003   101.72   2.427E+00   
 EU-152    1408.00         0.         8.     0.004    35.36   4.019E+00   
 La-140    1596.21         6.        -4.    -0.002   284.79  -4.832E-01  P
 Y-88      1836.06         6.        -1.    -0.001   314.95  -1.420E-01  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -1.4185E+00   -1.4185E+00    3.289E+02%                1.63E+01
 NA-22  #A    1.2947E-01    1.2947E-01    3.571E+02%                1.74E+00
 K-40         1.2009E+02    1.2009E+02    9.484E+00%                1.14E+01
 Sc-46  #A    3.4205E-01    3.4205E-01    1.056E+02%                1.22E+00
 CR-51  #A    4.5212E+00    4.5212E+00    1.031E+02%                1.57E+01
 MN-54  #A    4.8900E-01    4.8900E-01    9.810E+01%                1.16E+00
 FE-59  #A    1.0156E+00    1.0157E+00    3.536E+01%                1.12E+00
 Co-56  #A    5.6601E-01    5.6602E-01    9.425E+01%                1.17E+00
 CO-57  #A    0.0000E+00    0.0000E+00    7.071E+02%                1.37E+00
 CO-58  #A   -2.0017E-01   -2.0017E-01    2.963E+02%                2.10E+00
 CO-60  #     1.0682E+00    1.0682E+00    3.192E+01%                7.43E-01
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.58E+00
 NB-94  #A   -5.4403E-02   -5.4403E-02    1.383E+02%                1.82E+00
 ZR-95  #A    8.1722E-01    8.1722E-01    9.252E+01%                1.89E+00
 NB-95  #A    6.4030E-01    6.4030E-01    7.676E+01%                1.65E+00
 RU-103 #A   -1.9397E-01   -1.9397E-01    2.979E+02%                1.49E+00
 RH-106 #A   -8.2194E+00   -8.2194E+00    9.057E+01%                2.50E+01
 AG-108M#A   -4.9202E-01   -4.9202E-01    1.520E+02%                1.47E+00
 AG-110M#A    6.6801E-01    6.6801E-01    8.586E+01%                2.65E+00
 SN-113 #A   -9.6286E-01   -9.6286E-01    1.168E+02%                3.78E+00
 SB-124 #A   -7.3508E-01   -7.3508E-01    1.169E+02%                3.98E+00
 SB-125 #A    5.3574E-01    5.3574E-01    9.183E+01%                4.77E+00
 I-131  #A    4.6184E-01    4.6185E-01    1.042E+02%                1.50E+00
 Gd-153 #A    6.9849E-01    6.9849E-01    1.263E+02%                3.58E+00
 Ga-68  #A    1.4833E+01    1.4881E+01    1.461E+02%                5.19E+01
 Tc-99m #A    2.0961E-01    2.0974E-01    2.344E+02%                1.66E+00
 BA-133 #A   -5.7634E-02   -5.7634E-02    2.274E+02%                4.10E+00
 CS-134 #A    9.8803E-01    9.8803E-01    8.555E+01%                2.53E+00
 CS-137 #A    2.6880E-01    2.6880E-01    2.663E+02%                2.49E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage 19
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
 CE-139 #A   -7.3976E-03   -7.3976E-03    6.028E+03%                1.53E+00
 Ba-140 #A    1.1890E+00    1.1890E+00    1.622E+02%                5.00E+00
 La-140 #A   -2.4485E-02   -2.4486E-02    1.217E+02%                1.73E+00
 CE-141 #A   -7.7104E-01   -7.7104E-01    1.217E+02%                3.14E+00
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.49E+01
 PM-144 #A    5.4450E-01    5.4450E-01    1.101E+02%                1.58E+00
 EU-152 #A    2.6405E+00    2.6405E+00    1.009E+02%                4.08E+00
 EU-154 #A    9.6139E-01    9.6139E-01    1.001E+02%                2.58E+00
 EU-155 #A    2.5758E+00    2.5758E+00    6.055E+01%                4.02E+00
 HF-181 #A    1.9313E-01    1.9313E-01    2.638E+02%                2.17E+00
 Ta-182 #A   -2.9908E+00   -2.9908E+00    9.708E+01%                9.81E+00
 Hg-203 #A   -4.8874E-01   -4.8874E-01    1.183E+02%                1.95E+00
 TL-208       1.1610E+01    1.1610E+01    8.362E+00%                1.24E+00
 PM-146 #A    6.5763E-01    6.5763E-01    1.637E+02%                2.11E+00
 Y-88   #A    3.3850E-01    3.3850E-01    3.036E+01%                1.89E+00
 Cd-113m#A   -8.5543E+03   -8.5543E+03    9.633E+01%                2.76E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.47E+01
 Cf-251 #A   -1.0986E+00   -1.0986E+00    2.273E+02%                6.77E+00
 Cf-249 #A    5.9916E-01    5.9916E-01    1.233E+02%                2.51E+00
 Sn-126 #A    3.8158E+00    3.8158E+00    1.384E+02%                1.77E+01
 PB-210 #A    1.8212E+01    1.8212E+01    7.671E+01%                3.99E+01
 PB-212       3.3141E+01    3.3141E+01    4.417E+00%                1.97E+00
 PB-214       1.4203E+01    1.4203E+01    9.923E+00%                2.46E+00
 BI-207 #A   -2.2375E-01   -2.2375E-01    4.967E+02%                2.63E+00
 BI-212       4.2795E+01    4.2795E+01    1.556E+01%                1.03E+01
 U-235  #A    4.7792E-01    4.7792E-01    2.335E+02%                1.21E+01
 BI-214       8.2669E+00    8.2669E+00    1.633E+01%                3.39E+00
 BI-210M#A    7.9802E-01    7.9802E-01    1.040E+02%                2.79E+00
 AC-228       2.7431E+01    2.7431E+01    7.783E+00%                3.23E+00
 TH-227  A    2.9851E+00    2.9851E+00    1.781E+02%                1.65E+01
 TH-229 #A   -2.2887E+00   -2.2887E+00    4.235E+02%                2.65E+01
 TH-234  A    9.8954E+00    9.8954E+00    5.826E+01%                1.89E+01
 PA-231 #A    1.4193E+01    1.4193E+01    1.900E+02%                9.07E+01
 PA-233 #A   -1.0679E-01   -1.0679E-01    1.325E+02%                7.91E+00
 PA-234  A    2.6499E+00    2.6499E+00    9.069E+01%                8.95E+00
 PA-234M#A    3.9839E+01    3.9839E+01    1.119E+02%                3.33E+02
 AM-241 #A    2.5443E+00    2.5443E+00    5.469E+01%                3.87E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.78E+01
 Ir-192 #A    5.7244E-01    5.7244E-01    8.816E+01%                1.53E+00
 Cs-136 #A    7.9078E-02    7.9079E-02    2.550E+02%                2.21E+00
 Np-239 #A   -1.5001E+00   -1.5002E+00    1.535E+02%                7.70E+00
 Nd-147 #A   -1.7915E+00   -1.7915E+00    2.260E+02%                1.04E+01
 TL-210 #A   -1.0231E+00   -1.0231E+00    8.382E+01%                2.87E+00
 Kr-85  #A    1.2031E+02    1.2031E+02    1.123E+02%                4.58E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage 20
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.8 keV)     2.700E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.8 keV) 2.7000330E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 5_Gamma_20191220 
-----------------------------------------------------------------------------                      
   Sample Description: 430296_Gamma_160-34284-A-12-B 
             Detector: Detector # 5       
             Batch ID: 430296                 
    Work Order Number: Gamma   
           Lot Number: 160-34284-A-12-B
-----------------------------------------------------------------------------
        Decay to Time: 6/21/2019 03:24        Live Time: 1800   sec
     Acquisition Time: 6/21/2019 03:24:19     Real Time: 1808   sec
        Analysis Time: 6/21/2019 03:55        Dead Time: 0.45   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 5_Soil_TunaCan.Clb
  Efficiency Cal Desc: 5_Soil_TunaCan_90099_032612
  Efficiency Cal Date: 3/27/2012 17:20
      Energy Cal Date: 2/28/2012 19:35                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 5_2019-06-08_1451.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -1.419E+00          328.9     4.665E+00    4.666E+00    1.627E+01
NA-22      1.295E-01          357.1     4.623E-01    4.623E-01    1.741E+00
K-40       1.201E+02            9.5     1.139E+01    1.294E+01    1.140E+01
Sc-46      3.421E-01          105.6     3.613E-01    3.618E-01    1.215E+00
CR-51      4.521E+00          103.1     4.662E+00    4.669E+00    1.570E+01
MN-54      4.890E-01           98.1     4.797E-01    4.804E-01    1.164E+00
FE-59      1.016E+00           35.4     3.591E-01    3.627E-01    1.118E+00
Co-56      5.660E-01           94.3     5.335E-01    5.343E-01    1.167E+00
CO-57      0.000E+00         1.#INF     2.349E-01    2.349E-01    1.369E+00
CO-58     -2.002E-01          296.3     5.931E-01    5.932E-01    2.098E+00
CO-60      1.068E+00           31.9     3.410E-01    3.452E-01    7.427E-01
ZN-65      0.000E+00         1.#INF     1.714E-01    1.714E-01    5.580E+00
NB-94     -5.440E-02          138.3     7.522E-02    7.527E-02    1.821E+00
ZR-95      8.172E-01           92.5     7.561E-01    7.573E-01    1.890E+00
NB-95      6.403E-01           76.8     4.915E-01    4.926E-01    1.649E+00
RU-103    -1.940E-01          297.9     5.779E-01    5.780E-01    1.487E+00
RH-106    -8.219E+00           90.6     7.444E+00    7.456E+00    2.499E+01
AG-108M   -4.920E-01          152.0     7.478E-01    7.482E-01    1.467E+00
AG-110M    6.680E-01           85.9     5.735E-01    5.746E-01    2.645E+00
SN-113    -9.629E-01          116.8     1.125E+00    1.126E+00    3.779E+00
SB-124    -7.351E-01          116.9     8.596E-01    8.605E-01    3.975E+00
SB-125     5.357E-01           91.8     4.920E-01    4.927E-01    4.773E+00
I-131      4.619E-01          104.2     4.814E-01    4.820E-01    1.504E+00
Gd-153     6.985E-01          126.3     8.822E-01    8.832E-01    3.579E+00
Ga-68      1.488E+01          146.1     2.173E+01    2.175E+01    5.192E+01
Tc-99m     2.097E-01          234.4     4.915E-01    4.917E-01    1.657E+00
BA-133    -5.763E-02          227.4     1.310E-01    1.311E-01    4.102E+00
CS-134     9.880E-01           85.6     8.453E-01    8.468E-01    2.528E+00
CS-137     2.688E-01          266.3     7.159E-01    7.160E-01    2.487E+00
CE-139    -7.398E-03         6027.5     4.459E-01    4.459E-01    1.529E+00
Ba-140     1.189E+00          162.2     1.929E+00    1.930E+00    5.001E+00
La-140    -2.449E-02          121.7     2.979E-02    2.982E-02    1.729E+00
CE-141    -7.710E-01          121.7     9.385E-01    9.394E-01    3.139E+00
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CE-144     0.000E+00         1.#INF     1.625E+00    1.625E+00    1.492E+01
PM-144     5.445E-01          110.1     5.996E-01    6.003E-01    1.581E+00
EU-152     2.640E+00          100.9     2.663E+00    2.667E+00    4.076E+00
EU-154     9.614E-01          100.1     9.625E-01    9.638E-01    2.580E+00
EU-155     2.576E+00           60.5     1.560E+00    1.566E+00    4.021E+00
HF-181     1.931E-01          263.8     5.096E-01    5.097E-01    2.173E+00
Ta-182    -2.991E+00           97.1     2.903E+00    2.907E+00    9.810E+00
Hg-203    -4.887E-01          118.3     5.781E-01    5.788E-01    1.948E+00
TL-208     1.161E+01            8.4     9.708E-01    1.142E+00    1.244E+00
PM-146     6.576E-01          163.7     1.077E+00    1.077E+00    2.114E+00
Y-88       3.385E-01           30.4     1.028E-01    1.046E-01    1.888E+00
Cd-113m   -8.554E+03           96.3     8.241E+03    8.259E+03    2.758E+04
Cd-109     0.000E+00         1.#INF     1.625E+01    1.625E+01    5.469E+01
Cf-251    -1.099E+00          227.3     2.497E+00    2.499E+00    6.773E+00
Cf-249     5.992E-01          123.3     7.390E-01    7.396E-01    2.509E+00
Sn-126     3.816E+00          138.4     5.279E+00    5.283E+00    1.771E+01
PB-210     1.821E+01           76.7     1.397E+01    1.401E+01    3.993E+01
PB-212     3.314E+01            4.4     1.464E+00    2.596E+00    1.972E+00
PB-214     1.420E+01            9.9     1.409E+00    1.591E+00    2.461E+00
BI-207    -2.238E-01          496.7     1.111E+00    1.111E+00    2.635E+00
BI-212     4.279E+01           15.6     6.660E+00    7.021E+00    1.025E+01
U-235      4.779E-01          233.5     1.116E+00    1.116E+00    1.211E+01
BI-214     8.267E+00           16.3     1.350E+00    1.417E+00    3.389E+00
BI-210M    7.980E-01          104.0     8.300E-01    8.314E-01    2.793E+00
AC-228     2.743E+01            7.8     2.135E+00    2.553E+00    3.231E+00
TH-227     2.985E+00          178.1     5.317E+00    5.320E+00    1.652E+01
TH-229    -2.289E+00          423.5     9.692E+00    9.694E+00    2.648E+01
TH-234     9.895E+00           58.3     5.765E+00    5.792E+00    1.890E+01
PA-231     1.419E+01          190.0     2.697E+01    2.698E+01    9.072E+01
PA-233    -1.068E-01          132.5     1.415E-01    1.417E-01    7.908E+00
PA-234     2.650E+00           90.7     2.403E+00    2.407E+00    8.952E+00
PA-234M    3.984E+01          111.9     4.459E+01    4.463E+01    3.329E+02
AM-241     2.544E+00           54.7     1.392E+00    1.398E+00    3.870E+00
Np-237     0.000E+00         1.#INF     5.342E+00    5.342E+00    1.782E+01
Ir-192     5.724E-01           88.2     5.047E-01    5.058E-01    1.526E+00
Cs-136     7.908E-02          255.0     2.016E-01    2.017E-01    2.210E+00
Np-239    -1.500E+00          153.5     2.304E+00    2.305E+00    7.701E+00
Nd-147    -1.792E+00          226.0     4.048E+00    4.050E+00    1.042E+01
TL-210    -1.023E+00           83.8     8.576E-01    8.596E-01    2.872E+00
Kr-85      1.203E+02          112.3     1.352E+02    1.353E+02    4.582E+02
-----------------------------------------------------------------------------
Total      5.119E+02

      Analyst: conrad.reuscher
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage  1
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
 Sample description                                             
      430296_Gamma_160-34284-A-12-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_Gamma_20191220.An1

 Acquisition information
        Start time:                 6/21/2019 3:24:19 AM
        Live time:               1800
        Real time:               1808
        Dead time:                  0.45 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage  2
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/21/2019 3:24:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2019-06-08_1451.PBC
                                                 6/8/2019 2:51:28 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   28 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.2053

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.54       25.  76.71   0.78  1.788E-02    46.54   4.250    PBC<MDA PB210 
    49.51       11. 182.27   0.79  2.012E-02    50.14   8.000    PBC<MDA TH227 
    59.54       42.  54.69   0.80  2.533E-02    59.54  35.900    PBC<MDA AM241 
    63.29        8. 296.03   0.80  2.712E-02    63.29   3.810    PBC<MDA TH234 
    64.74       18. 138.35   0.80  2.757E-02    64.28   9.700    PBC<MDA Sn126 
    74.68      168.  14.19   0.81  3.147E-02
    77.11      301.   7.79   0.82  3.219E-02
    87.13      120.  16.00   0.83  3.445E-02    86.49  13.100  1.487E+01 Np237 
                                                86.54  30.700  6.345E+00 EU155 
                                                86.94   9.040  2.150E+01 Sn126 
                                                87.57  37.500  5.167E+00 Sn126 
    89.84       69.  24.55   0.83  3.489E-02
    91.10        5. 768.21   0.83  3.508E-02    91.10  28.300    PBC<MDA Nd147 
    93.01      108.  17.05   0.83  3.532E-02    92.59   5.584  2.469E+01 TH234 
                                                93.35   5.561  3.055E+01 AC228 
    97.50        4. 528.33   0.84  3.577E-02    97.50  30.000    PBC<MDA Gd153 
   103.20       20. 126.30   0.84  3.612E-02   103.20  21.800    PBC<MDA Gd153 
   103.70       20. 130.19   0.84  3.614E-02   103.70  24.000    PBC<MDA Np239 
   105.10       36.  60.55   1.56  3.618E-02   105.31  21.200    PBC<MDA EU155 
   123.10       15. 137.26   0.86  3.575E-02   123.10  40.790    PBC<MDA EU154 
   129.03       72.  26.36   0.67  3.530E-02
   131.16       19. 159.75   0.87  3.509E-02   131.29  18.000    PBC<MDA PA234 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage  3
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   140.32       11. 234.35   0.88  3.411E-02   140.51  89.300    PBC<MDA Tc99m 
   185.72       49.  39.84   0.93  2.854E-02   185.72  54.000    PBC<MDA U235  
   205.33        8. 260.29   0.94  2.626E-02   205.33   5.010    PBC<MDA U235  
   238.58      575.   4.94   0.98  2.320E-02   238.63  43.300  3.179E+01 PB212 
   241.96       19. 220.70   0.98  2.293E-02   242.00   7.430    PBC<MDA PB214 
   244.69       18. 233.54   0.98  2.272E-02   244.69   7.580    PBC<MDA EU152 
   255.64        6. 306.08   1.00  2.186E-02   256.24   7.000    PBC<MDA TH227 
   265.83       15. 104.01   1.00  2.121E-02   265.83  50.000    PBC<MDA BI210M
   277.05       55.  23.21   1.14  2.048E-02   277.28   6.310  2.384E+01 TL208 
   284.30       15. 104.22   1.02  2.006E-02   284.30   6.140    PBC<MDA I131  
   295.21       91.  16.92   1.10  1.945E-02   295.09  19.300  1.350E+01 PB214 
   299.68       46.  25.90   1.26  1.918E-02   300.03   3.280  4.032E+01 PB212 
                                               300.07   2.460  5.376E+01 PA231 
                                               300.18   6.200    PBC<MDA PA233 
   300.18       14. 186.64   1.04  1.917E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.646E+01 PA231 
                                               300.18   6.200  6.533E+00 PA233 
   302.65       14. 190.00   1.04  1.904E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  2.231E+00 BA133 
   302.85        8. 357.36   1.04  1.903E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  1.204E+00 BA133 
   316.49        9. 143.11   1.05  1.835E-02   316.49  87.040    PBC<MDA Ir192 
   320.08       15. 103.13   1.06  1.818E-02   320.08   9.940    PBC<MDA CR51  
   328.76       14. 121.68   1.07  1.778E-02   328.76  20.300    PBC<MDA La140 
   338.20      115.  11.09   0.98  1.737E-02   338.32  12.010  3.072E+01 AC228 
   345.83        8. 263.85   1.08  1.705E-02   345.83  15.070    PBC<MDA HF181 
   351.77      166.  10.37   0.72  1.681E-02   351.93  37.600  1.456E+01 PB214 
   383.84       11. 116.15   1.12  1.563E-02   383.84   8.940    PBC<MDA BA133 
   387.95       11. 123.33   1.12  1.549E-02   387.95  66.000    PBC<MDA Cf249 
   453.88        8. 166.41   1.18  1.360E-02   453.88  65.000    PBC<MDA PM146 
   463.37       12.  91.83   1.19  1.336E-02   463.37  10.470    PBC<MDA SB125 
   468.06       12. 102.98   1.20  1.325E-02   468.06  51.750    PBC<MDA Ir192 
   511.86       42.  26.13   2.48  1.230E-02   511.86  20.000  9.561E+00 RH106 
   513.98       11. 112.35   1.24  1.226E-02   513.98   0.430    PBC<MDA Kr85  
   537.26        6. 162.20   1.26  1.181E-02   537.26  24.390    PBC<MDA Ba140 
   569.32        5. 148.32   1.29  1.125E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  3.011E+00 PA234 
                                               569.70  97.740  2.527E-01 BI207 
   569.58        1. 781.02   1.29  1.125E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  6.022E-01 PA234 
                                               569.70  97.740  5.054E-02 BI207 
   582.85      195.   8.36   0.66  1.103E-02   583.02  84.500  1.161E+01 TL208 
   609.07       73.  16.33   1.32  1.063E-02   609.31  46.090  8.267E+00 BI214 
   618.06       13. 138.75   1.33  1.051E-02   618.06  99.100    PBC<MDA PM144 
   657.76       12.  85.86   1.36  9.974E-03   657.76  94.640    PBC<MDA AG110M
   661.66        4. 266.33   1.37  9.924E-03   661.66  85.210    PBC<MDA CS137 
   696.54        6. 171.03   1.40  9.507E-03   696.54  99.000    PBC<MDA PM144 
   727.15       53.  15.56   1.26  9.170E-03   727.17   7.550  4.279E+01 BI212 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage  4
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   735.72        4. 282.06   1.43  9.081E-03   735.72  22.500    PBC<MDA PM146 
   756.73        7.  92.52   1.45  8.869E-03   756.73  54.460    PBC<MDA ZR95  
   763.94        3. 260.34   1.45  8.799E-03   763.94  22.280    PBC<MDA AG110M
   765.79       10.  76.76   1.45  8.781E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  2.175E+02 PA234M
   766.41        7. 111.92   1.45  8.776E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.594E+02 PA234M
   795.87       11.  85.55   1.48  8.503E-03   795.87  85.530    PBC<MDA CS134 
   834.85        7.  98.10   1.51  8.168E-03   834.85  99.980    PBC<MDA MN54  
   846.77        7.  94.25   1.52  8.072E-03   846.77  99.935    PBC<MDA Co56  
   860.15       25.  37.52   1.53  7.963E-03   860.56  12.420  1.404E+01 TL208 
   871.10        3. 173.21   1.54  7.882E-03   871.10  99.890    PBC<MDA NB94  
   873.23        4. 145.77   1.54  7.866E-03   873.23  12.270    PBC<MDA EU154 
   880.58        7. 104.75   1.54  7.812E-03   880.53   6.000    PBC<MDA PA234 
   883.29        3. 259.44   1.55  7.791E-03   883.24   9.600    PBC<MDA PA234 
   898.04       11.  30.36   1.56  7.684E-03   898.04  93.700  8.472E-01 Y88   
   910.80      103.  10.92   1.67  7.591E-03   911.07  29.000  2.607E+01 AC228 
   946.02        8.  90.69   1.60  7.355E-03   946.02  13.400    PBC<MDA PA234 
   964.11        7. 205.30   1.61  7.239E-03   964.11  14.605    PBC<MDA EU152 
   968.71       78.  12.52   0.97  7.209E-03   968.97  17.460  3.450E+01 AC228 
  1037.84        2. 535.10   1.66  6.805E-03  1037.84  14.130    PBC<MDA Co56  
  1048.07        2. 254.95   1.67  6.749E-03  1048.07  80.000    PBC<MDA Cs136 
  1077.40        5. 146.06   1.69  6.594E-03  1077.40   3.300    PBC<MDA Ga68  
  1099.25        8.  35.36   1.71  6.484E-03  1099.25  56.500  1.213E+00 FE59  
  1112.07        8. 100.86   1.72  6.421E-03  1112.07  13.644    PBC<MDA EU152 
  1120.55        8. 105.64   1.72  6.380E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1173.24        5. 101.48   1.76  6.138E-03  1173.24  99.900    PBC<MDA CO60  
  1274.53        1. 357.07   1.83  5.725E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  3.677E-01 EU154 
  1291.60        3. 229.35   1.84  5.661E-03  1291.60  43.200    PBC<MDA FE59  
  1313.00        4. 152.39   1.85  5.583E-03  1313.00  21.000    PBC<MDA TL210 
  1332.50       11.  31.92   1.87  5.514E-03  1332.50  99.980  1.068E+00 CO60  
  1384.30        6. 101.72   1.90  5.340E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00        8.  35.36   1.91  5.264E-03  1408.00  21.005  4.019E+00 EU152 
  1460.32      118.   9.48   2.05  5.103E-03  1460.83  10.670  1.201E+02 K40   
  1764.48        7.  46.93   2.11  4.351E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.35    74.68       198.       168. 5.325E+03   14.19   0.812  -       D
   308.09    77.12       124.       301. 9.345E+03    7.79   0.815  -      sD
   358.68    89.77       106.        75. 2.136E+03   22.75   0.828  -      sD
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage  5
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
   Channel   Energy Background  Net area  Eff*Area   Uncert   FWHM  Suspected   
   515.41   129.03        70.        68. 1.931E+03   21.15   0.868  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.69    46.54       124.        25.     0.014    76.71   0.783s
 TH-227    200.11    50.14       138.        11.     0.006   182.27   0.787s
 AM-241    237.72    59.54       169.        42.     0.023    54.69   0.797s
 TH-234    252.74    63.29       286.         8.     0.005   296.03   0.801 
 Sn-126    256.71    64.28       314.        18.     0.010   138.35   0.802 
 BA-133    323.61    80.99       214.       -18.    -0.010   133.08   0.819 
 Np-237    345.63    86.49       924.         0.     0.000   175.27   0.825A
 EU-155    345.84    86.54       863.        17.     0.010   124.68   0.825D
 Sn-126    347.43    86.94       742.        21.     0.012   102.76   0.825D
 Sn-126    349.95    87.57       711.        54.     0.030    38.85   0.826D
 Cd-109    351.83    88.04       736.         0.     0.000  1000.00   0.826A
 Nd-147    364.08    91.10       761.         5.     0.003   768.21   0.829s
 TH-234    370.05    92.59       190.        35.     0.019    58.26   0.831D
 AC-228    373.09    93.35       747.        25.     0.014   155.51   0.832s
 Gd-153    389.70    97.50       203.         4.     0.002   528.33   0.836s
 Np-239    397.71    99.50       279.       -22.    -0.012   107.59   0.838s
 Gd-153    412.52   103.20       298.        20.     0.011   126.30   0.842s
 Np-239    414.52   103.70       318.        20.     0.011   130.19   0.842s
 EU-155    420.12   105.10       128.        36.     0.020    60.55   1.560s
 Np-239    424.25   106.13       569.       -22.    -0.012   153.55   0.845s
 EU-152    486.90   121.78       242.        -3.    -0.001   826.71   0.861s
 CO-57     488.03   122.06       244.         0.     0.000  1000.00   0.861s
 EU-154    492.18   123.10       195.        15.     0.008   137.26   0.862s
 PA-234    524.99   131.29       452.        19.     0.011   159.75   0.871 
 HF-181    531.91   133.02       471.         0.     0.000  1000.00   0.872 
 CE-144    533.97   133.54       471.         0.     0.000  1000.00   0.873 
 HF-181    545.02   136.30       471.         0.     0.000  1000.00   0.876s
 CO-57     545.72   136.47       471.         0.     0.000  1000.00   0.876s
 Tc-99m    561.88   140.51       337.        11.     0.006   234.35   0.880s
 U-235     574.99   143.79       279.        -5.    -0.003   387.80   0.883s
 CE-141    581.61   145.44       361.       -22.    -0.012   121.72   0.885s
 U-235     653.42   163.38       228.         0.     0.000  1000.00   0.903s
 Cf-251    706.34   176.60       160.       -10.    -0.006   227.30   0.916s
 U-235     742.85   185.72       103.        49.     0.027    39.84   0.925 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage  6
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-229    774.03   193.51       140.        -5.    -0.003   423.48   0.933s
 U-235     821.35   205.33       123.         8.     0.004   260.29   0.945s
 TH-229    843.44   210.85       177.        -6.    -0.003   352.07   0.950s
 Cf-251    908.08   227.00       123.       -12.    -0.007   162.75   0.966s
 TH-227    943.98   235.97       964.       -15.    -0.008   289.17   0.975s
 PB-212    954.64   238.63        50.       599.     0.333     4.42   0.978D
 PB-214    968.10   242.00       898.        19.     0.011   220.70   0.981s
 EU-152    978.89   244.69       889.        18.     0.010   233.54   0.984s
 TH-227   1025.11   256.24        84.         6.     0.003   306.08   0.995s
 Cd-113m  1054.97   263.70       171.       -20.    -0.011    96.33   1.002s
 BI-210M  1063.50   265.83       118.        15.     0.008   104.01   1.005s
 TL-208   1108.41   277.05        31.        55.     0.031    23.21   1.143 
 Hg-203   1117.00   279.20       142.       -15.    -0.008   118.28   1.017s
 I-131    1137.41   284.30        66.        15.     0.008   104.22   1.022s
 PB-214   1181.08   295.21        36.        91.     0.051    16.92   1.102 
 TL-210   1184.24   296.00       445.       -16.    -0.009   187.17   1.034s
 PB-212   1198.98   299.68        28.        46.     0.025    25.90   1.262s
 PA-231   1200.53   300.07       429.       -16.    -0.009   183.10   1.038 
 PA-233   1200.97   300.18       333.        14.     0.008   186.64   1.038 
 PA-231   1210.86   302.65       347.        14.     0.008   190.00   1.040s
 BA-133   1211.66   302.85       361.         8.     0.004   357.36   1.040s
 Ba-140   1219.66   304.85       369.         0.     0.000  1000.00   1.042s
 BI-210M  1219.85   304.90       369.         0.     0.000  1000.00   1.042s
 Ir-192   1234.03   308.44       349.        -3.    -0.002   882.55   1.046s
 PA-233   1248.32   312.01       394.       -15.    -0.008   188.24   1.049s
 Ir-192   1266.25   316.49        78.         9.     0.005   143.11   1.053s
 CR-51    1280.63   320.08       108.        15.     0.008   103.13   1.057s
 La-140   1315.35   328.76        77.        14.     0.008   121.68   1.065s
 Cf-249   1334.08   333.44        77.       -12.    -0.007   139.82   1.070s
 AC-228   1353.14   338.20        15.       115.     0.064    11.09   0.980 
 Cs-136   1362.62   340.57       226.       -12.    -0.007   179.51   1.077s
 EU-152   1377.49   344.29       214.         0.     0.000  1000.00   1.080s
 HF-181   1383.66   345.83       199.         8.     0.004   263.85   1.082s
 PB-214   1407.42   351.77        29.       166.     0.092    10.37   0.719s
 BA-133   1424.36   356.00       249.        -8.    -0.004   281.18   1.091 
 BA-133   1535.78   383.84        76.        11.     0.006   116.15   1.117s
 Cf-249   1552.22   387.95        87.        11.     0.006   123.33   1.121s
 SN-113   1567.19   391.69       190.       -17.    -0.009   116.83   1.125s
 SB-125   1711.99   427.88        52.        -7.    -0.004   205.20   1.158s
 AG-108M  1736.25   433.94        44.       -11.    -0.006   151.98   1.164s
 PM-146   1816.05   453.88        44.         8.     0.004   166.41   1.182s
 SB-125   1854.01   463.37        52.        12.     0.007    91.83   1.191 
 Ir-192   1872.79   468.06        76.        12.     0.007   102.98   1.195 
 BE-7     1910.94   477.59        64.        -4.    -0.002   328.88   1.204s
 HF-181   1928.56   482.00        66.        -2.    -0.001   773.16   1.208s
 La-140   1948.65   487.02        36.        -6.    -0.003   200.00   1.212s
 RU-103   1988.80   497.05        36.        -4.    -0.002   297.91   1.221s
 RH-106   2048.06   511.86        40.        42.     0.024    26.13   2.485s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage  7
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Kr-85    2056.53   513.98        76.        11.     0.006   112.35   1.237s
 Nd-147   2124.62   531.00        32.        -5.    -0.003   225.98   1.252s
 Ba-140   2149.67   537.26        25.         6.     0.003   162.20   1.258s
 CS-134   2253.60   563.24        36.        -5.    -0.003   187.98   1.280s
 CS-134   2277.94   569.32        25.         5.     0.003   148.32   1.286s
 PA-234   2278.54   569.47        30.         1.     0.001   781.02   1.286s
 BI-207   2279.47   569.70        31.         0.     0.000  1000.00   1.286s
 TL-208   2332.09   582.85        15.       195.     0.108     8.36   0.664s
 SB-125   2402.69   600.50       257.       -14.    -0.008   167.72   1.313s
 SB-124   2411.61   602.73       244.       -14.    -0.008   116.95   1.315s
 CS-134   2419.53   604.71       230.       -14.    -0.008   158.34   1.317s
 BI-214   2437.93   609.31        34.        73.     0.041    16.33   1.320D
 PM-144   2472.94   618.06       167.        13.     0.007   138.75   1.328s
 RH-106   2488.37   621.92        89.       -15.    -0.009    90.57   1.332s
 AG-110M  2631.76   657.76        44.        12.     0.006    85.86   1.362s
 CS-137   2647.36   661.66        57.         4.     0.002   266.33   1.366s
 PM-144   2786.90   696.54        27.         6.     0.004   171.03   1.395s
 NB-94    2811.25   702.63        35.        -5.    -0.003   215.55   1.400s
 SB-124   2891.88   722.79       104.        -6.    -0.004   224.79   1.417 
 AG-108M  2892.48   722.94        97.         0.     0.000  1000.00   1.417 
 BI-212   2909.33   727.15         5.        53.     0.030    15.56   1.264 
 PM-146   2943.61   735.72        31.         4.     0.002   282.06   1.428s
 ZR-95    3027.65   756.73         9.         7.     0.004    92.52   1.445s
 AG-110M  3056.50   763.94        29.         3.     0.002   260.34   1.451s
 NB-95    3063.89   765.79        25.        10.     0.006    76.76   1.453s
 PA-234M  3066.38   766.41        31.         7.     0.004   111.92   1.453s
 EU-152   3116.41   778.92        42.       -12.    -0.007   118.15   1.463s
 BI-212   3142.41   785.42        42.       -16.    -0.009    32.70   1.468 
 CS-134   3184.20   795.87        42.        11.     0.006    85.55   1.477s
 TL-210   3199.12   799.60        76.       -15.    -0.009    83.82   1.480s
 CS-134   3208.53   801.95        83.       -11.    -0.006   126.31   1.482s
 CO-58    3243.82   810.78        38.        -3.    -0.002   296.27   1.489s
 La-140   3263.80   815.77        41.         0.     0.000  1000.00   1.493s
 MN-54    3340.10   834.85        10.         7.     0.004    98.10   1.508s
 Co-56    3387.78   846.77         9.         7.     0.004    94.25   1.518s
 TL-208   3442.95   860.56        14.        25.     0.014    37.52   1.529 
 NB-94    3485.08   871.10         9.         3.     0.001   173.21   1.537s
 EU-154   3493.61   873.23        15.         4.     0.002   145.77   1.539s
 PA-234   3522.80   880.53        20.         7.     0.004   104.75   1.544s
 PA-234   3533.64   883.24        24.         3.     0.002   259.44   1.547s
 AG-110M  3539.41   884.68        27.         0.     0.000  1000.00   1.547s
 Sc-46    3557.79   889.28         9.         0.     0.000  1000.00   1.551s
 Y-88     3592.83   898.04         0.        11.     0.006    30.36   1.558s
 AC-228   3643.85   910.80         5.       103.     0.057    10.92   1.672 
 AG-110M  3750.60   937.49         9.        -2.    -0.001   285.36   1.589 
 PA-234   3784.70   946.02         9.         8.     0.004    90.69   1.595 
 EU-152   3857.05   964.11       110.         7.     0.004   205.30   1.609 
 AC-228   3875.43   968.71         4.        78.     0.043    12.52   0.968s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage  8
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154   3985.88   996.33        41.        -8.    -0.004   123.05   1.633s
 EU-154   4019.65  1004.77        20.        -1.    -0.001   988.26   1.639s
 Co-56    4151.87  1037.84        15.         2.     0.001   535.10   1.664s
 Cs-136   4192.77  1048.07        12.         2.     0.001   254.95   1.671s
 RH-106   4201.93  1050.36        22.        -6.    -0.003   151.80   1.673s
 BI-207   4255.11  1063.66        20.        -2.    -0.001   496.66   1.682s
 Ga-68    4310.04  1077.40        10.         5.     0.003   146.06   1.692 
 FE-59    4397.41  1099.25         0.         8.     0.004    35.36   1.708s
 EU-152   4448.68  1112.07        32.         8.     0.005   100.86   1.717s
 ZN-65    4462.56  1115.55        41.         0.     0.000  1000.00   1.720s
 Sc-46    4482.57  1120.55        30.         8.     0.004   105.64   1.723s
 Ta-182   4485.56  1121.30        62.       -12.    -0.007    97.08   1.724s
 CO-60    4693.21  1173.24         6.         5.     0.003   101.48   1.760s
 Ta-182   4756.42  1189.05        15.        -2.    -0.001   431.57   1.771s
 Ta-182   4885.79  1221.41        16.        -5.    -0.003   187.26   1.793s
 NA-22    5098.13  1274.53        11.         1.     0.001   357.07   1.828s
 EU-154   5098.17  1274.54        12.         0.     0.000  1000.00   1.828s
 FE-59    5166.35  1291.60        11.         3.     0.002   229.35   1.840s
 TL-210   5251.91  1313.00         5.         4.     0.002   152.39   1.854s
 CO-60    5329.85  1332.50         0.        11.     0.006    31.92   1.866s
 AG-110M  5536.88  1384.30         5.         6.     0.003   101.72   1.899s
 EU-152   5631.62  1408.00         0.         8.     0.004    35.36   1.914s
 K-40     5840.69  1460.32         3.       118.     0.065     9.48   2.052 
 La-140   6383.73  1596.21         6.        -4.    -0.002   284.79   2.024s
 SB-124   6762.39  1690.98         0.         0.     0.000  1000.00   2.076s
 BI-214   7056.06  1764.49         2.         7.     0.004    46.93   2.114s
 Co-56    7083.46  1771.35         9.         0.     0.000  1000.00   2.117s
 Y-88     7341.96  1836.06         6.        -1.    -0.001   314.95   2.149s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -1.4185E+00                                      5.31E+01             
                           477.60-1.419E+00 ?(  1.627E+01 3.29E+02 1.05E+01 G  
 
NA-22    C   1.2947E-01                                      9.50E+02             
                          1274.53 1.295E-01 ?(  1.741E+00 3.57E+02 9.99E+01 G  
 
K-40     N   1.2009E+02                                      4.66E+11             
                          1460.83 1.201E+02  (P 1.140E+01 9.48E+00 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage  9
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sc-46    F   3.4205E-01                                      8.38E+01             
                           889.28 0.000E+00 ?(  1.215E+00 1.00E+03 1.00E+02 G  
                          1120.55 6.841E-01 &(P 2.475E+00 1.06E+02 1.00E+02 G  
 
CR-51    F   4.5212E+00                                      2.77E+01             
                           320.08 4.521E+00 &(  1.570E+01 1.03E+02 9.94E+00 G  
 
MN-54    C   4.8900E-01                                      3.12E+02             
                           834.85 4.890E-01 ?(P 1.164E+00 9.81E+01 1.00E+02 G  
 
FE-59    F   1.0157E+00                                      4.45E+01             
                          1099.25 1.213E+00 ?(  1.118E+00 3.54E+01 5.65E+01 G  
                          1291.60 7.572E-01 ?(  4.073E+00 2.29E+02 4.32E+01 G  
 
Co-56    C   5.6602E-01                                      7.73E+01             
                           846.77 5.139E-01 ?(  1.167E+00 9.43E+01 9.99E+01 G  
                          1238.28-6.031E-02 % P 3.480E+00 1.33E+03 6.61E+01 G  
                          1037.84 9.347E-01 ?(P 1.213E+01 5.35E+02 1.41E+01 G  
                          1771.35 0.000E+00 -   1.380E+01 1.00E+03 1.55E+01  A 
 
CO-58    C  -2.0017E-01                                      7.09E+01             
                           810.78-2.002E-01 ?(  2.098E+00 2.96E+02 9.95E+01 G  
 
CO-60    F   1.0682E+00                                      1.93E+03             
                          1332.50 1.068E+00 ?(P 7.427E-01 3.19E+01 1.00E+02 G  
                          1173.24 4.953E-01 & P 1.239E+00 1.01E+02 9.99E+01 G  
 
NB-94    I  -5.4403E-02                                      7.41E+06             
                           702.63-3.019E-01 ?(P 1.821E+00 2.16E+02 9.79E+01 G  
                           871.10 1.882E-01 ?(  1.196E+00 1.73E+02 9.99E+01 G  
 
ZR-95    I   8.1722E-01                                      6.40E+01             
                           756.73 8.172E-01 ?(  1.890E+00 9.25E+01 5.45E+01 G  
                           724.20 1.823E-01 %   6.505E+00 1.02E+03 4.42E+01 G  
 
NB-95    I   6.4030E-01                                      6.40E+01             
                           765.79 6.403E-01 ?(  1.649E+00 7.68E+01 9.98E+01 G  
 
RU-103   I  -1.9397E-01                                      3.93E+01             
                           497.05-1.940E-01 ?(  1.487E+00 2.98E+02 9.09E+01 G  
                           610.30 6.498E-01 %   6.292E+01 2.83E+03 5.75E+00 GA 
 
RH-106   I  -8.2194E+00                                      3.74E+02             
                           621.92-8.219E+00 ?(  2.499E+01 9.06E+01 9.93E+00 G  
                          1050.36-3.027E+01 + P 1.292E+02 1.52E+02 1.56E+00 G  
                           511.86 9.561E+00 +   7.269E+00 2.61E+01 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage 10
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C  -4.9202E-01                                      1.53E+05             
                           433.94-4.920E-01 ?(P 1.467E+00 1.52E+02 9.05E+01 G  
                           722.94 0.000E+00 &   3.226E+00 1.00E+03 9.08E+01 G  
                           614.28 2.233E-07 %   4.056E+00 5.30E+08 8.98E+01 G  
 
AG-110M  F   6.6801E-01                                      2.50E+02             
                           884.68 0.000E+00 &(  2.645E+00 1.00E+03 7.27E+01 G  
                           657.76 6.867E-01 ?(  1.986E+00 8.59E+01 9.46E+01 G  
                           937.49-5.090E-01 +   3.697E+00 2.85E+02 3.44E+01 G  
                          1384.30 2.427E+00 ?(  5.770E+00 1.02E+02 2.43E+01 G  
                           763.94 8.501E-01 ?(  7.879E+00 2.60E+02 2.23E+01 G  
 
SN-113   F  -9.6286E-01                                      1.15E+02             
                           391.69-9.629E-01 ?(  3.779E+00 1.17E+02 6.40E+01 G  
 
SB-124   F  -7.3508E-01                                      6.02E+01             
                           602.73-7.351E-01  (P 3.975E+00 1.17E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.899E+00 1.00E+03 4.78E+01 G  
                           722.79-3.624E+00 +   2.795E+01 2.25E+02 1.08E+01 G  
 
SB-125   I   5.3574E-01                                      1.01E+03             
                           427.88-9.200E-01  (  4.773E+00 2.05E+02 2.96E+01 G  
                           600.50-3.959E+00 +   2.238E+01 1.68E+02 1.79E+01 G  
                           635.89 2.257E-01 % P 1.362E+01 1.67E+03 1.13E+01 G  
                           463.37 4.651E+00 &(  1.442E+01 9.18E+01 1.05E+01 G  
 
I-131    I   4.6185E-01                                      8.02E+00             
                           364.48-1.389E-02 %(  1.504E+00 4.02E+03 8.17E+01 G  
                           284.30 6.792E+00 ?(P 1.830E+01 1.04E+02 6.14E+00 G  
                           636.97 7.563E-01 %   2.167E+01 1.14E+03 7.17E+00 G  
 
Gd-153   F   6.9849E-01                                      2.42E+02             
                            97.50 1.984E-01 ?(  3.579E+00 5.28E+02 3.00E+01 G  
                           103.20 1.387E+00 ?(  5.869E+00 1.26E+02 2.18E+01 G  
 
Ga-68    C   1.4881E+01                                      4.71E-02             
                          1077.40 1.488E+01 ?(  5.192E+01 1.46E+02 3.30E+00 G  
 
Tc-99m   I   2.0974E-01                                      2.51E-01             
                           140.51 2.097E-01 ?(  1.657E+00 2.34E+02 8.93E+01 G  
 
BA-133   F  -5.7634E-02                                      3.85E+03             
                           356.00-4.304E-01 ?(  4.102E+00 2.81E+02 6.20E+01 G  
                           302.85 1.204E+00 &(  1.454E+01 3.57E+02 1.83E+01 G  
                           383.84 4.370E+00 ?   1.723E+01 1.16E+02 8.94E+00 GA 
                            80.99-8.789E-01 + P 3.481E+00 1.33E+02 3.41E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage 11
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-134   I   9.8803E-01                                      7.54E+02             
                           795.87 8.771E-01 ?(  2.528E+00 8.56E+01 8.55E+01 G  
                           604.71-7.306E-01 -   3.900E+00 1.58E+02 9.76E+01 G  
                           569.32 1.605E+00 ?(  8.349E+00 1.48E+02 1.54E+01 G  
                           801.95-7.980E+00 +   3.426E+01 1.26E+02 8.69E+00 G  
                           563.24-3.132E+00 + P 1.805E+01 1.88E+02 8.35E+00 G  
 
CS-137   I   2.6880E-01                                      1.10E+04             
                           661.66 2.688E-01 ?(P 2.487E+00 2.66E+02 8.52E+01 G  
 
CE-139   F  -7.3976E-03                                      1.38E+02             
                           165.85-7.398E-03 %(  1.529E+00 6.03E+03 7.99E+01 G  
 
Ba-140   I   1.1890E+00                                      1.28E+01             
                           537.26 1.189E+00 ?(P 5.001E+00 1.62E+02 2.44E+01 G  
                           162.66-5.089E-01 & P 2.091E+01 1.14E+03 6.22E+00 G  
                           304.85 0.000E+00 -   6.309E+01 1.00E+03 4.29E+00 G  
 
La-140   I  -2.4486E-02                                      1.28E+01             
                          1596.21-4.832E-01 ?(P 1.729E+00 2.85E+02 9.54E+01 G  
                           487.02-5.715E-01 +   2.921E+00 2.00E+02 4.55E+01 G  
                           328.76 2.131E+00 &(P 6.718E+00 1.22E+02 2.03E+01 G  
                           815.77 0.000E+00 +   9.327E+00 1.00E+03 2.33E+01 G  
 
CE-141   I  -7.7104E-01                                      3.25E+01             
                           145.44-7.710E-01 ?(  3.139E+00 1.22E+02 4.82E+01 G  
 
PM-144   C   5.4450E-01                                      3.63E+02             
                           696.54 3.720E-01 ?(P 1.581E+00 1.71E+02 9.90E+01 G  
                           618.06 7.168E-01 ?(P 3.357E+00 1.39E+02 9.91E+01 G  
 
EU-152   F   2.6405E+00                                      4.94E+03             
                           121.78-1.446E-01 ?(  4.076E+00 8.27E+02 2.86E+01 G  
                           344.29 0.000E+00 +   8.684E+00 1.00E+03 2.65E+01 G  
                          1112.07 5.390E+00 &(  1.857E+01 1.01E+02 1.36E+01 G  
                           778.92-5.951E+00 +   1.632E+01 1.18E+02 1.29E+01 G  
                           964.11 3.853E+00 ?(  2.707E+01 2.05E+02 1.46E+01 G  
                           244.69 5.855E+00 &(P 4.570E+01 2.34E+02 7.58E+00 G  
                          1408.00 4.019E+00 ?   3.703E+00 3.54E+01 2.10E+01 GA 
 
EU-154   I   9.6139E-01                                      3.14E+03             
                           123.10 5.580E-01 ?(P 2.580E+00 1.37E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   5.199E+00 1.00E+03 3.52E+01 G  
                           723.36-2.486E-01 %   1.442E+01 1.66E+03 2.02E+01 G  
                           873.23 2.302E+00 ?(  1.195E+01 1.46E+02 1.23E+01 G  
                          1004.77-4.412E-01 -   1.039E+01 9.88E+02 1.80E+01 G  
                           996.33-5.706E+00 +   2.413E+01 1.23E+02 1.06E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage 12
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I   2.5758E+00                                      1.81E+03             
                           105.31 2.576E+00  (P 4.021E+00 6.05E+01 2.12E+01 G  
                            86.54 9.163E-01 }   7.355E+00 1.25E+02 3.07E+01 G  
 
HF-181   F   1.9313E-01                                      4.24E+01             
                           482.00-8.006E-02 ?(  2.173E+00 7.73E+02 8.05E+01 G  
                           133.02 0.000E+00 &   3.815E+00 1.00E+03 4.33E+01 G  
                           345.83 1.652E+00 ?(P 1.481E+01 2.64E+02 1.51E+01 G  
                           136.30 0.000E+00 -   2.852E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F  -2.9908E+00                                      1.14E+02             
                          1121.30-2.991E+00 ?(  9.810E+00 9.71E+01 3.49E+01 G  
                          1221.41-1.734E+00 +   7.403E+00 1.87E+02 2.70E+01 G  
                          1189.05-1.130E+00 +   1.173E+01 4.32E+02 1.62E+01 G  
 
Hg-203   F  -4.8874E-01                                      4.66E+01             
                           279.20-4.887E-01 ?(  1.948E+00 1.18E+02 8.15E+01 G  
 
TL-208   N   1.1610E+01                                      6.98E+02             
                           583.02 1.161E+01  (P 1.244E+00 8.36E+00 8.45E+01 G  
                           277.28 2.384E+01 + P 1.224E+01 2.32E+01 6.31E+00 G  
                           860.56 1.404E+01 +   1.132E+01 3.75E+01 1.24E+01 G  
 
PM-146   C   6.5763E-01                                      2.02E+03             
                           453.88 5.023E-01 &(P 2.114E+00 1.66E+02 6.50E+01 G  
                           747.16 9.633E-02 % P 4.864E+00 1.98E+03 3.40E+01 G  
                           735.72 1.106E+00 ?(P 7.784E+00 2.82E+02 2.25E+01 G  
 
Y-88     F   3.3850E-01                                      1.07E+02             
                          1836.06-1.420E-01 ?(P 1.888E+00 3.15E+02 9.92E+01 G  
                           898.04 8.472E-01 &(P 5.687E-01 3.04E+01 9.37E+01 G  
 
Cd-113m     -8.5543E+03                                      5.33E+03             
                           263.70-8.554E+03 ?(  2.758E+04 9.63E+01 6.00E-03   K
 
Cf-251   T  -1.0986E+00                                      3.28E+05             
                           176.60-1.099E+00  (  6.773E+00 2.27E+02 1.70E+01 G  
                           227.00-4.499E+00 +   1.987E+01 1.63E+02 6.30E+00 GA 
 
Cf-249   T   5.9916E-01                                      1.28E+05             
                           387.95 5.992E-01 ?(  2.509E+00 1.23E+02 6.60E+01 G  
                           333.44-2.446E+00 +   8.888E+00 1.40E+02 1.55E+01 G  
 
Sn-126       3.8158E+00                                      3.65E+07             
                            87.57 2.306E+00 }   5.448E+00 3.88E+01 3.75E+01 GA 
                            64.28 3.816E+00 ?(  1.771E+01 1.38E+02 9.70E+00 G  
                            86.94 3.816E+00 }   2.314E+01 1.03E+02 9.04E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage 13
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-210   N   1.8212E+01                                      8.14E+03             
                            46.54 1.821E+01 *(P 3.993E+01 7.67E+01 4.25E+00 G  
 
PB-212   N   3.3141E+01                                      6.98E+02             
                           238.63 3.314E+01  (P 1.972E+00 4.42E+00 4.33E+01 G  
                           300.03 4.032E+01 + P 2.430E+01 2.59E+01 3.28E+00 GA 
 
PB-214   N   1.4203E+01                                      5.84E+05             
                           351.93 1.456E+01 @(P 2.461E+00 1.04E+01 3.76E+01 G  
                           295.09 1.350E+01  (P 4.526E+00 1.69E+01 1.93E+01 G  
                           242.00 6.297E+00 -   4.643E+01 2.21E+02 7.43E+00 GA 
 
BI-207   C  -2.2375E-01                                      1.18E+04             
                          1063.66-2.238E-01 ?(  2.635E+00 4.97E+02 7.45E+01 G  
                           569.70 0.000E+00 +   1.448E+00 1.00E+03 9.77E+01 G  
 
BI-212   N   4.2795E+01                                      6.98E+02             
                           727.17 4.279E+01  (  1.025E+01 1.56E+01 7.55E+00 G  
                           785.42-7.965E+01 - P 1.670E+02 3.27E+01 1.28E+00 GA 
 
U-235    N   4.7792E-01                                      2.57E+11             
                           143.79-7.833E-01 *(P 1.211E+01 3.88E+02 1.10E+01 G  
                           205.33 3.237E+00 ?(  2.299E+01 2.60E+02 5.01E+00 G  
                           163.38 0.000E+00 -   2.578E+01 1.00E+03 5.08E+00 G  
                           185.72 1.755E+00     1.806E+00 3.98E+01 5.40E+01 GA 
 
BI-214   N   8.2669E+00                                      5.84E+05             
                           609.31 8.267E+00  (P 3.389E+00 1.63E+01 4.61E+01 G  
                          1120.29-3.538E-01 & P 1.889E+01 1.43E+03 1.51E+01 G  
                          1764.49 5.877E+00 - P 7.572E+00 4.69E+01 1.54E+01 G  
 
BI-210M  T   7.9802E-01                                      1.10E+09             
                           265.83 7.980E-01 ?(  2.793E+00 1.04E+02 5.00E+01 G  
                           304.90 0.000E+00 -   9.667E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   2.7431E+01                                      2.10E+03             
                           911.07 2.607E+01  (P 3.231E+00 1.09E+01 2.90E+01 G  
                           968.97 3.450E+01 + P 5.229E+00 1.25E+01 1.75E+01 G  
                           338.32 3.072E+01  (P 5.485E+00 1.11E+01 1.20E+01 G  
                            93.35 7.080E+00 -   3.674E+01 1.56E+02 5.56E+00 XA 
 
TH-227   N   2.9851E+00                                      7.95E+03             
                           256.24 2.057E+00 &(  1.652E+01 3.06E+02 7.00E+00 G  
                           235.97-2.942E+00 &   2.844E+01 2.89E+02 1.23E+01 G  
                            50.14 3.797E+00 &(  1.983E+01 1.82E+02 8.00E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage 14
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-229   N  -2.2887E+00                                      2.68E+06             
                           193.51-2.289E+00 &(  2.648E+01 4.23E+02 4.40E+00 G  
                           210.85-4.156E+00 & P 4.676E+01 3.52E+02 2.99E+00 G  
 
TH-234   N   9.8954E+00                                      1.63E+12             
                            92.59 9.895E+00  (P 1.890E+01 5.83E+01 5.58E+00 G  
                            63.29 4.377E+00 - P 4.381E+01 2.96E+02 3.81E+00 G  
 
PA-231   N   1.4193E+01                                      1.20E+07             
                           302.65 1.419E+01 &(  9.072E+01 1.90E+02 2.88E+00 G  
                           300.07-1.901E+01 +   1.168E+02 1.83E+02 2.46E+00 G  
 
PA-233   C  -1.0679E-01                                      7.82E+08             
                           312.01-1.250E+00 &(  7.908E+00 1.88E+02 3.60E+01 G  
                           300.18 6.533E+00 ?(  4.103E+01 1.87E+02 6.20E+00 G  
 
PA-234   N   2.6499E+00                                      1.63E+12             
                           131.29 1.673E+00 &(  8.952E+00 1.60E+02 1.80E+01 G  
                           946.02 4.393E+00  (P 9.572E+00 9.07E+01 1.34E+01 G  
                           569.47 6.022E-01 -   1.700E+01 7.81E+02 8.20E+00 G  
                           883.24 2.049E+00 ?(  1.905E+01 2.59E+02 9.60E+00 G  
                           880.53 7.793E+00 ?   2.818E+01 1.05E+02 6.00E+00 GA 
 
PA-234M  N   3.9839E+01                                      1.63E+12             
                          1001.00-2.140E+00 %(P 3.329E+02 4.34E+03 8.37E-01 G  
                           766.41 1.594E+02 ?(  6.134E+02 1.12E+02 2.94E-01 G  
 
AM-241   T   2.5443E+00                                      1.58E+05             
                            59.54 2.544E+00 &(P 3.870E+00 5.47E+01 3.59E+01 G  
 
Ir-192   F   5.7244E-01                                      7.40E+01             
                           316.49 3.122E-01 ?(  1.526E+00 1.43E+02 8.70E+01 G  
                           468.06 1.010E+00 ?(  3.515E+00 1.03E+02 5.18E+01 G  
                           308.44-2.800E-01 -   8.378E+00 8.83E+02 3.18E+01 G  
 
Cs-136   F   7.9079E-02                                      1.30E+01             
                           818.50-2.230E-02 %(  2.210E+00 2.77E+03 1.00E+02 G  
                          1048.07 2.058E-01 ?(  1.940E+00 2.55E+02 8.00E+01 G  
                           340.57-8.233E-01 +   4.992E+00 1.80E+02 4.69E+01 G  
 
Np-239   T  -1.5002E+00                                      2.36E+00             
                           103.70 1.260E+00 &   5.496E+00 1.30E+02 2.40E+01 X  
                           106.13-1.500E+00 ?(  7.701E+00 1.54E+02 2.27E+01 G  
                            99.50-2.310E+00 &   8.308E+00 1.08E+02 1.50E+01 X  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage 15
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Nd-147      -1.7915E+00                                      1.11E+01             
                           531.00-1.792E+00 ?(  1.042E+01 2.26E+02 1.30E+01 G  
                            91.10 2.847E-01 +   7.345E+00 7.68E+02 2.83E+01 G  
 
TL-210   N  -1.0231E+00                                      5.84E+05             
                           799.60-1.023E+00 ?(  2.872E+00 8.38E+01 9.90E+01 G  
                           296.00-5.829E-01 +   3.661E+00 1.87E+02 7.90E+01 G  
                          1313.00 1.737E+00 ?   6.383E+00 1.52E+02 2.10E+01 GA 
 
Kr-85    I   1.2031E+02                                      3.92E+03             
                           513.98 1.203E+02 ?(  4.582E+02 1.12E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage 16
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54       124.        25.     0.014    76.71   1.821E+01  P
 AM-241      59.54       169.        42.     0.023    54.69   2.544E+00  P
 BA-133      80.99       214.       -18.    -0.010   133.08  -8.789E-01  P
 Nd-147      91.10       761.         5.     0.003   768.21   2.847E-01   
 Gd-153      97.50       203.         4.     0.002   528.33   1.984E-01   
 Np-239      99.50       279.       -22.    -0.012   107.59  -2.310E+00   
 Gd-153     103.20       298.        20.     0.011   126.30   1.387E+00   
 Np-239     103.70       318.        20.     0.011   130.19   1.260E+00   
 Np-239     106.13       569.       -22.    -0.012   153.55  -1.500E+00   
 EU-152     121.78       242.        -3.    -0.001   826.71  -1.446E-01   
 EU-154     123.10       195.        15.     0.008   137.26   5.580E-01  P
 U-235      143.79       279.        -5.    -0.003   387.80  -7.833E-01  P
 CE-141     145.44       361.       -22.    -0.012   121.72  -7.710E-01   
 Cf-251     176.60       160.       -10.    -0.006   227.30  -1.099E+00   
 U-235      185.72       103.        49.     0.027    39.84   1.755E+00   
 TH-229     193.51       140.        -5.    -0.003   423.48  -2.289E+00   
 U-235      205.33       123.         8.     0.004   260.29   3.237E+00   
 TH-229     210.85       177.        -6.    -0.003   352.07  -4.156E+00  P
 Cf-251     227.00       123.       -12.    -0.007   162.75  -4.499E+00   
 EU-152     244.69       889.        18.     0.010   233.54   5.855E+00  P
 Cd-113m    263.70       171.       -20.    -0.011    96.33  -8.554E+03   
 BI-210M    265.83       118.        15.     0.008   104.01   7.980E-01   
 Hg-203     279.20       142.       -15.    -0.008   118.28  -4.887E-01   
 I-131      284.30        66.        15.     0.008   104.22   6.792E+00  P
 TL-210     296.00       445.       -16.    -0.009   187.17  -5.829E-01   
 PA-231     300.07       429.       -16.    -0.009   183.10  -1.901E+01   
 PA-233     300.18       333.        14.     0.008   186.64   6.533E+00   
 PA-231     302.65       347.        14.     0.008   190.00   1.419E+01   
 BA-133     302.85       361.         8.     0.004   357.36   1.204E+00   
 Ir-192     308.44       349.        -3.    -0.002   882.55  -2.800E-01   
 PA-233     312.01       394.       -15.    -0.008   188.24  -1.250E+00   
 Ir-192     316.49        78.         9.     0.005   143.11   3.122E-01   
 CR-51      320.08       108.        15.     0.008   103.13   4.521E+00   
 La-140     328.76        77.        14.     0.008   121.68   2.131E+00  P
 Cf-249     333.44        77.       -12.    -0.007   139.82  -2.446E+00   
 Cs-136     340.57       226.       -12.    -0.007   179.51  -8.233E-01   
 HF-181     345.83       199.         8.     0.004   263.85   1.652E+00  P
 BA-133     356.00       249.        -8.    -0.004   281.18  -4.304E-01   
 BA-133     383.84        76.        11.     0.006   116.15   4.370E+00   
 Cf-249     387.95        87.        11.     0.006   123.33   5.992E-01   
 SN-113     391.69       190.       -17.    -0.009   116.83  -9.629E-01   
 SB-125     427.88        52.        -7.    -0.004   205.20  -9.200E-01   
 AG-108M    433.94        44.       -11.    -0.006   151.98  -4.920E-01  P
 PM-146     453.88        44.         8.     0.004   166.41   5.023E-01  P
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage 17
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125     463.37        52.        12.     0.007    91.83   4.651E+00   
 Ir-192     468.06        76.        12.     0.007   102.98   1.010E+00   
 BE-7       477.59        64.        -4.    -0.002   328.88  -1.419E+00   
 HF-181     482.00        66.        -2.    -0.001   773.16  -8.006E-02   
 La-140     487.02        36.        -6.    -0.003   200.00  -5.715E-01   
 RU-103     497.05        36.        -4.    -0.002   297.91  -1.940E-01   
 RH-106     511.86        40.        42.     0.024    26.13   9.561E+00   
 Kr-85      513.98        76.        11.     0.006   112.35   1.203E+02   
 Nd-147     531.00        32.        -5.    -0.003   225.98  -1.792E+00   
 Ba-140     537.26        25.         6.     0.003   162.20   1.189E+00  P
 CS-134     563.24        36.        -5.    -0.003   187.98  -3.132E+00  P
 CS-134     569.32        25.         5.     0.003   148.32   1.605E+00   
 SB-125     600.50       257.       -14.    -0.008   167.72  -3.959E+00   
 SB-124     602.73       244.       -14.    -0.008   116.95  -7.351E-01  P
 CS-134     604.71       230.       -14.    -0.008   158.34  -7.306E-01   
 PM-144     618.06       167.        13.     0.007   138.75   7.168E-01  P
 RH-106     621.92        89.       -15.    -0.009    90.57  -8.219E+00   
 AG-110M    657.76        44.        12.     0.006    85.86   6.867E-01   
 CS-137     661.66        57.         4.     0.002   266.33   2.688E-01  P
 PM-144     696.54        27.         6.     0.004   171.03   3.720E-01  P
 NB-94      702.63        35.        -5.    -0.003   215.55  -3.019E-01  P
 SB-124     722.79       104.        -6.    -0.004   224.79  -3.624E+00   
 PM-146     735.72        31.         4.     0.002   282.06   1.106E+00  P
 ZR-95      756.73         9.         7.     0.004    92.52   8.172E-01   
 AG-110M    763.94        29.         3.     0.002   260.34   8.501E-01   
 NB-95      765.79        25.        10.     0.006    76.76   6.403E-01   
 PA-234M    766.41        31.         7.     0.004   111.92   1.594E+02   
 EU-152     778.92        42.       -12.    -0.007   118.15  -5.951E+00   
 CS-134     795.87        42.        11.     0.006    85.55   8.771E-01   
 TL-210     799.60        76.       -15.    -0.009    83.82  -1.023E+00   
 CS-134     801.95        83.       -11.    -0.006   126.31  -7.980E+00   
 CO-58      810.78        38.        -3.    -0.002   296.27  -2.002E-01   
 MN-54      834.85        10.         7.     0.004    98.10   4.890E-01  P
 Co-56      846.77         9.         7.     0.004    94.25   5.139E-01   
 NB-94      871.10         9.         3.     0.001   173.21   1.882E-01   
 EU-154     873.23        15.         4.     0.002   145.77   2.302E+00   
 Y-88       898.04         0.        11.     0.006    30.36   8.472E-01  P
 AG-110M    937.49         9.        -2.    -0.001   285.36  -5.090E-01   
 EU-152     964.11       110.         7.     0.004   205.30   3.853E+00   
 EU-154     996.33        41.        -8.    -0.004   123.05  -5.706E+00   
 EU-154    1004.77        20.        -1.    -0.001   988.26  -4.412E-01   
 Co-56     1037.84        15.         2.     0.001   535.10   9.347E-01  P
 Cs-136    1048.07        12.         2.     0.001   254.95   2.058E-01   
 RH-106    1050.36        22.        -6.    -0.003   151.80  -3.027E+01  P
 BI-207    1063.66        20.        -2.    -0.001   496.66  -2.238E-01   
 Ga-68     1077.40        10.         5.     0.003   146.06   1.488E+01   
 FE-59     1099.25         0.         8.     0.004    35.36   1.213E+00   
 EU-152    1112.07        32.         8.     0.005   100.86   5.390E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage 18
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Sc-46     1120.55        30.         8.     0.004   105.64   6.841E-01  P
 Ta-182    1121.30        62.       -12.    -0.007    97.08  -2.991E+00   
 Ta-182    1189.05        15.        -2.    -0.001   431.57  -1.130E+00   
 Ta-182    1221.41        16.        -5.    -0.003   187.26  -1.734E+00   
 NA-22     1274.53        11.         1.     0.001   357.07   1.295E-01   
 FE-59     1291.60        11.         3.     0.002   229.35   7.572E-01   
 TL-210    1313.00         5.         4.     0.002   152.39   1.737E+00   
 AG-110M   1384.30         5.         6.     0.003   101.72   2.427E+00   
 EU-152    1408.00         0.         8.     0.004    35.36   4.019E+00   
 La-140    1596.21         6.        -4.    -0.002   284.79  -4.832E-01  P
 Y-88      1836.06         6.        -1.    -0.001   314.95  -1.420E-01  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -1.4185E+00   -1.4185E+00    3.289E+02%                1.63E+01
 NA-22  #A    1.2947E-01    1.2947E-01    3.571E+02%                1.74E+00
 K-40         1.2009E+02    1.2009E+02    9.484E+00%                1.14E+01
 Sc-46  #A    3.4205E-01    3.4205E-01    1.056E+02%                1.22E+00
 CR-51  #A    4.5212E+00    4.5212E+00    1.031E+02%                1.57E+01
 MN-54  #A    4.8900E-01    4.8900E-01    9.810E+01%                1.16E+00
 FE-59  #A    1.0156E+00    1.0157E+00    3.536E+01%                1.12E+00
 Co-56  #A    5.6601E-01    5.6602E-01    9.425E+01%                1.17E+00
 CO-57  #A    0.0000E+00    0.0000E+00    7.071E+02%                1.37E+00
 CO-58  #A   -2.0017E-01   -2.0017E-01    2.963E+02%                2.10E+00
 CO-60  #     1.0682E+00    1.0682E+00    3.192E+01%                7.43E-01
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.58E+00
 NB-94  #A   -5.4403E-02   -5.4403E-02    1.383E+02%                1.82E+00
 ZR-95  #A    8.1722E-01    8.1722E-01    9.252E+01%                1.89E+00
 NB-95  #A    6.4030E-01    6.4030E-01    7.676E+01%                1.65E+00
 RU-103 #A   -1.9397E-01   -1.9397E-01    2.979E+02%                1.49E+00
 RH-106 #A   -8.2194E+00   -8.2194E+00    9.057E+01%                2.50E+01
 AG-108M#A   -4.9202E-01   -4.9202E-01    1.520E+02%                1.47E+00
 AG-110M#A    6.6801E-01    6.6801E-01    8.586E+01%                2.65E+00
 SN-113 #A   -9.6286E-01   -9.6286E-01    1.168E+02%                3.78E+00
 SB-124 #A   -7.3508E-01   -7.3508E-01    1.169E+02%                3.98E+00
 SB-125 #A    5.3574E-01    5.3574E-01    9.183E+01%                4.77E+00
 I-131  #A    4.6184E-01    4.6185E-01    1.042E+02%                1.50E+00
 Gd-153 #A    6.9849E-01    6.9849E-01    1.263E+02%                3.58E+00
 Ga-68  #A    1.4833E+01    1.4881E+01    1.461E+02%                5.19E+01
 Tc-99m #A    2.0961E-01    2.0974E-01    2.344E+02%                1.66E+00
 BA-133 #A   -5.7634E-02   -5.7634E-02    2.274E+02%                4.10E+00
 CS-134 #A    9.8803E-01    9.8803E-01    8.555E+01%                2.53E+00
 CS-137 #A    2.6880E-01    2.6880E-01    2.663E+02%                2.49E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage 19
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
 CE-139 #A   -7.3976E-03   -7.3976E-03    6.028E+03%                1.53E+00
 Ba-140 #A    1.1890E+00    1.1890E+00    1.622E+02%                5.00E+00
 La-140 #A   -2.4485E-02   -2.4486E-02    1.217E+02%                1.73E+00
 CE-141 #A   -7.7104E-01   -7.7104E-01    1.217E+02%                3.14E+00
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.49E+01
 PM-144 #A    5.4450E-01    5.4450E-01    1.101E+02%                1.58E+00
 EU-152 #A    2.6405E+00    2.6405E+00    1.009E+02%                4.08E+00
 EU-154 #A    9.6139E-01    9.6139E-01    1.001E+02%                2.58E+00
 EU-155 #A    2.5758E+00    2.5758E+00    6.055E+01%                4.02E+00
 HF-181 #A    1.9313E-01    1.9313E-01    2.638E+02%                2.17E+00
 Ta-182 #A   -2.9908E+00   -2.9908E+00    9.708E+01%                9.81E+00
 Hg-203 #A   -4.8874E-01   -4.8874E-01    1.183E+02%                1.95E+00
 TL-208       1.1610E+01    1.1610E+01    8.362E+00%                1.24E+00
 PM-146 #A    6.5763E-01    6.5763E-01    1.637E+02%                2.11E+00
 Y-88   #A    3.3850E-01    3.3850E-01    3.036E+01%                1.89E+00
 Cd-113m#A   -8.5543E+03   -8.5543E+03    9.633E+01%                2.76E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.47E+01
 Cf-251 #A   -1.0986E+00   -1.0986E+00    2.273E+02%                6.77E+00
 Cf-249 #A    5.9916E-01    5.9916E-01    1.233E+02%                2.51E+00
 Sn-126 #A    3.8158E+00    3.8158E+00    1.384E+02%                1.77E+01
 PB-210 #A    1.8212E+01    1.8212E+01    7.671E+01%                3.99E+01
 PB-212       3.3141E+01    3.3141E+01    4.417E+00%                1.97E+00
 PB-214       1.4203E+01    1.4203E+01    9.923E+00%                2.46E+00
 BI-207 #A   -2.2375E-01   -2.2375E-01    4.967E+02%                2.63E+00
 BI-212       4.2795E+01    4.2795E+01    1.556E+01%                1.03E+01
 U-235  #A    4.7792E-01    4.7792E-01    2.335E+02%                1.21E+01
 BI-214       8.2669E+00    8.2669E+00    1.633E+01%                3.39E+00
 BI-210M#A    7.9802E-01    7.9802E-01    1.040E+02%                2.79E+00
 AC-228       2.7431E+01    2.7431E+01    7.783E+00%                3.23E+00
 TH-227  A    2.9851E+00    2.9851E+00    1.781E+02%                1.65E+01
 TH-229 #A   -2.2887E+00   -2.2887E+00    4.235E+02%                2.65E+01
 TH-234  A    9.8954E+00    9.8954E+00    5.826E+01%                1.89E+01
 PA-231 #A    1.4193E+01    1.4193E+01    1.900E+02%                9.07E+01
 PA-233 #A   -1.0679E-01   -1.0679E-01    1.325E+02%                7.91E+00
 PA-234  A    2.6499E+00    2.6499E+00    9.069E+01%                8.95E+00
 PA-234M#A    3.9839E+01    3.9839E+01    1.119E+02%                3.33E+02
 AM-241 #A    2.5443E+00    2.5443E+00    5.469E+01%                3.87E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.78E+01
 Ir-192 #A    5.7244E-01    5.7244E-01    8.816E+01%                1.53E+00
 Cs-136 #A    7.9078E-02    7.9079E-02    2.550E+02%                2.21E+00
 Np-239 #A   -1.5001E+00   -1.5002E+00    1.535E+02%                7.70E+00
 Nd-147 #A   -1.7915E+00   -1.7915E+00    2.260E+02%                1.04E+01
 TL-210 #A   -1.0231E+00   -1.0231E+00    8.382E+01%                2.87E+00
 Kr-85  #A    1.2031E+02    1.2031E+02    1.123E+02%                4.58E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:55:20 AMPage 20
 TestAmerica Inc                 Spectrum name: 5_Gamma_20191220.An1             
                                                                                 
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.8 keV)     2.700E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.8 keV) 2.7000330E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 8_Gamma_20191253 
-----------------------------------------------------------------------------                      
   Sample Description: 430296_Gamma_160-34284-A-14-B 
             Detector: Detector # 8       
             Batch ID: 430296                 
    Work Order Number: Gamma   
           Lot Number: 160-34284-A-14-B
-----------------------------------------------------------------------------
        Decay to Time: 6/21/2019 03:26        Live Time: 1800   sec
     Acquisition Time: 6/21/2019 03:26:33     Real Time: 1846   sec
        Analysis Time: 6/21/2019 03:57        Dead Time: 2.48   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 8_Soil_TunaCan.Clb
  Efficiency Cal Desc: 8_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 10:35
      Energy Cal Date: 2/28/2012 10:34                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 8_2019-06-08_1510.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       5.790E+00           98.7     5.717E+00    5.724E+00    1.918E+01
NA-22      7.192E-01           89.2     6.413E-01    6.423E-01    1.436E+00
K-40       8.418E+01           10.4     8.725E+00    9.730E+00    9.470E+00
Sc-46      2.493E-01          384.6     9.588E-01    9.589E-01    3.293E+00
CR-51      6.962E+00          183.1     1.275E+01    1.275E+01    4.247E+01
MN-54      1.116E-01          691.0     7.714E-01    7.715E-01    1.837E+00
FE-59     -6.238E-01          224.4     1.400E+00    1.400E+00    3.245E+00
Co-56      2.333E+00           27.9     6.500E-01    6.609E-01    1.664E+00
CO-57     -5.449E+00          142.4     7.758E+00    7.763E+00    2.577E+01
CO-58     -9.353E-01           85.6     8.004E-01    8.019E-01    2.678E+00
CO-60      3.520E-01          129.0     4.540E-01    4.543E-01    1.347E+00
ZN-65     -2.255E+00          133.2     3.004E+00    3.006E+00    1.011E+01
NB-94      2.184E-01          249.6     5.449E-01    5.451E-01    1.930E+00
ZR-95     -6.525E-01           21.1     1.374E-01    1.415E-01    3.268E+00
NB-95     -1.410E+00            6.9     9.770E-02    1.220E-01    3.160E+00
RU-103    -6.392E-01          124.2     7.942E-01    7.949E-01    1.884E+00
RH-106     0.000E+00         1.#INF     1.390E+00    1.390E+00    6.113E+01
AG-108M    6.827E-01           96.8     6.610E-01    6.619E-01    1.492E+00
AG-110M    1.187E+00          102.9     1.221E+00    1.222E+00    4.059E+00
SN-113    -1.059E+00          151.9     1.608E+00    1.609E+00    3.770E+00
SB-124     6.311E-01           33.3     2.104E-01    2.129E-01    6.020E+00
SB-125     1.493E+00           78.6     1.175E+00    1.177E+00    4.823E+00
I-131      8.117E-01           77.4     6.284E-01    6.298E-01    1.831E+00
Gd-153     1.925E+00          235.3     4.529E+00    4.530E+00    1.501E+01
Ga-68     -1.723E+01          189.6     3.267E+01    3.268E+01    7.452E+01
Tc-99m    -6.828E-01          144.5     9.869E-01    9.877E-01    3.277E+00
BA-133    -1.095E+00          202.4     2.216E+00    2.217E+00    7.388E+00
CS-134     1.518E+00           37.9     5.749E-01    5.802E-01    1.673E+00
CS-137    -1.594E+00           26.2     4.168E-01    4.249E-01    2.638E+00
CE-139     2.012E-01          308.4     6.205E-01    6.208E-01    2.086E+00
Ba-140     2.264E+00           93.3     2.111E+00    2.114E+00    5.051E+00
La-140     6.366E-01          150.5     9.579E-01    9.585E-01    2.239E+00
CE-141     4.413E-01          409.2     1.806E+00    1.806E+00    6.019E+00
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CE-144    -6.710E-01         1045.6     7.016E+00    7.016E+00    2.344E+01
PM-144    -1.055E+00           35.9     3.788E-01    3.828E-01    2.149E+00
EU-152     3.144E+00           80.7     2.538E+00    2.544E+00    1.172E+01
EU-154     2.368E+00           46.5     1.100E+00    1.107E+00    3.353E+00
EU-155     2.635E+00          236.6     6.233E+00    6.235E+00    2.067E+01
HF-181     7.641E-01          104.2     7.960E-01    7.970E-01    2.672E+00
Ta-182     1.243E+00          107.6     1.338E+00    1.339E+00    1.372E+01
Hg-203    -8.232E-01           61.6     5.073E-01    5.095E-01    2.184E+00
TL-208     8.380E+00           10.0     8.353E-01    9.417E-01    1.317E+00
PM-146     9.162E-01          106.8     9.783E-01    9.795E-01    2.024E+00
Y-88       6.353E-01           84.9     5.395E-01    5.408E-01    1.541E+00
Cd-113m    5.566E-03    196170611.9     1.092E+04    1.092E+04    3.697E+04
Cd-109     0.000E+00         1.#INF     3.725E+01    3.725E+01    1.237E+02
Cf-251     3.206E+00           94.2     3.020E+00    3.033E+00    7.652E+00
Cf-249     8.818E-01          107.6     9.491E-01    9.502E-01    2.957E+00
Sn-126    -1.074E+00          835.8     8.973E+00    8.973E+00    3.002E+01
PB-210     7.722E+01           20.4     1.572E+01    1.636E+01    3.953E+01
PB-212     2.554E+01            5.2     1.331E+00    2.122E+00    2.625E+00
PB-214     7.122E+01            3.1     2.197E+00    4.304E+00    3.376E+00
BI-207     9.068E-01           92.6     8.396E-01    8.408E-01    1.933E+00
BI-212     3.307E+01           18.4     6.098E+00    6.335E+00    1.472E+01
U-235      1.890E+00          103.2     1.951E+00    1.953E+00    2.655E+01
BI-214     6.254E+01            4.1     2.536E+00    4.122E+00    2.804E+00
BI-210M   -5.683E-01          221.0     1.256E+00    1.256E+00    4.162E+00
AC-228     2.993E+01            8.4     2.528E+00    2.953E+00    4.238E+00
TH-227    -3.189E+00          273.1     8.710E+00    8.712E+00    2.159E+01
TH-229    -1.477E+01           93.0     1.373E+01    1.378E+01    3.474E+01
TH-234     3.350E+01           20.5     6.857E+00    7.106E+00    2.328E+01
PA-231     0.000E+00         1.#INF     7.761E+00    7.761E+00    1.255E+02
PA-233    -2.010E+00           49.7     9.997E-01    1.006E+00    1.229E+01
PA-234    -1.367E+00          167.4     2.288E+00    2.289E+00    1.430E+01
PA-234M    1.287E+02           76.9     9.892E+01    9.914E+01    2.580E+02
AM-241     1.686E+00          141.5     2.386E+00    2.388E+00    7.944E+00
Np-237     0.000E+00         1.#INF     1.117E+01    1.117E+01    3.701E+01
Ir-192    -9.276E-02           94.2     8.742E-02    8.759E-02    5.072E+00
Cs-136    -5.489E-02         1613.5     8.856E-01    8.856E-01    3.061E+00
Np-239    -2.545E+00          234.6     5.970E+00    5.972E+00    1.979E+01
Nd-147     1.761E+00          236.0     4.155E+00    4.156E+00    1.224E+01
TL-210     1.791E-01          307.2     5.502E-01    5.502E-01    1.931E+00
Kr-85      0.000E+00         1.#INF     6.944E+01    6.944E+01    5.912E+02
-----------------------------------------------------------------------------
Total      6.050E+02

      Analyst: conrad.reuscher
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:57:41 AMPage  1
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191253.An1             
                                                                                 
 Sample description                                             
      430296_Gamma_160-34284-A-14-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det8\8_Gamma_20191253.An1

 Acquisition information
        Start time:                 6/21/2019 3:26:33 AM
        Live time:               1800
        Real time:               1846
        Dead time:                  2.48 %
        Detector ID:                    8

 Detector system                                                
      Ge 8 SN/174                                                     
                                                                      

 Calibration
        Filename:                   8_Soil_TunaCan.Clb
      8_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:34:41 AM
             Zero offset:           0.052 keV
             Gain:                  0.250 keV/channel
             Quadratic:             5.282E-10 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 10:35:20 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.39 %
             Log(Eff):             -1.098764E-01 + (-4.958544E-01*Log(E) ) + 
                                    ( -2.572270E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.71 %
             Log(Eff):             -2.525301E+01 + ( 9.398253E+00*Log(E) ) + 
                                    ( -1.000034E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.55keV )
        Stop channel:            8000 (  1999.97keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:57:41 AMPage  2
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191253.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/21/2019 3:26:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       8_2019-06-08_1510.PBC
                                                 6/8/2019 3:10:53 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   40 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.2077

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.48      118.  20.36   0.90  2.001E-02    46.54   4.250  7.722E+01 PB210 
    59.54       31. 141.50   1.02  2.881E-02    59.54  35.900    PBC<MDA AM241 
    63.47       79.  40.29   0.85  3.103E-02    63.29   3.810    PBC<MDA TH234 
                                                64.28   9.700  1.445E+01 Sn126 
    74.83      451.   8.01   1.03  3.618E-02
    77.12      734.   5.18   1.04  3.699E-02
    83.84      103.  23.62   1.04  3.900E-02
    87.10      257.  11.27   1.04  3.975E-02    86.49  13.100  2.750E+01 Np237 
                                                86.54  30.700  1.173E+01 EU155 
                                                86.94   9.040  3.975E+01 Sn126 
                                                87.57  37.500  9.552E+00 Sn126 
                                                88.04   3.790  9.428E+01 Cd109 
    90.10      123.  21.25   1.05  4.033E-02    91.10  28.300  5.971E+00 Nd147 
    92.94      198.  13.60   1.05  4.078E-02    92.59   5.584  3.619E+01 TH234 
                                                93.35   5.561  4.841E+01 AC228 
    97.50       43. 235.28   1.05  4.133E-02    97.50  30.000    PBC<MDA Gd153 
    99.50       16. 619.55   1.05  4.151E-02    99.50  15.000    PBC<MDA Np239 
   105.31       42. 236.57   1.06  4.185E-02   105.31  21.200    PBC<MDA EU155 
   121.76       11. 213.42   1.07  4.148E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.675E-01 CO57  
   123.08       37.  82.83   1.07  4.138E-02   123.10  40.790    PBC<MDA EU154 
   145.44       15. 409.21   1.09  3.874E-02   145.44  48.200    PBC<MDA CE141 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:57:41 AMPage  3
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191253.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   154.35       60.  33.01   1.23  3.734E-02
   163.38       29. 103.20   1.10  3.580E-02   163.38   5.080    PBC<MDA U235  
   165.85       10. 308.44   1.10  3.629E-02   165.85  79.900    PBC<MDA CE139 
   176.60       34.  94.20   1.11  3.460E-02   176.60  17.000    PBC<MDA Cf251 
   186.12      301.  10.62   1.28  3.324E-02   185.72  54.000  8.464E+00 U235  
   210.85       26. 139.71   1.14  3.020E-02   210.85   2.990    PBC<MDA TH229 
   227.00       30.  99.59   1.15  2.853E-02   227.00   6.300    PBC<MDA Cf251 
   238.79      546.   5.21   1.16  2.743E-02   238.63  43.300  2.554E+01 PB212 
   242.09      299.   7.68   1.16  2.714E-02   242.00   7.430  8.247E+01 PB214 
   244.84       15.  92.37   1.16  2.691E-02   244.69   7.580    PBC<MDA EU152 
   270.37      109.  25.29   0.78  2.489E-02
   277.67       34.  53.58   2.33  2.440E-02   277.28   6.310    PBC<MDA TL208 
   295.42      574.   5.87   1.02  2.322E-02   295.09  19.300  7.106E+01 PB214 
                                               296.00  79.000  1.740E+01 TL210 
   320.08       27. 183.12   1.22  2.179E-02   320.08   9.940    PBC<MDA CR51  
   328.76       22. 156.93   1.23  2.133E-02   328.76  20.300    PBC<MDA La140 
   333.44        7. 509.75   1.23  2.110E-02   333.44  15.510    PBC<MDA Cf249 
   338.48      135.  13.26   0.98  2.085E-02   338.32  12.010  2.991E+01 AC228 
   345.11       19. 183.62   1.24  2.057E-02   344.29  26.500    PBC<MDA EU152 
   352.07      971.   3.96   1.07  2.020E-02   351.93  37.600  7.099E+01 PB214 
   383.84       18. 102.66   1.27  1.885E-02   383.84   8.940    PBC<MDA BA133 
   387.95       18. 107.64   1.27  1.869E-02   387.95  66.000    PBC<MDA Cf249 
   434.41       18.  96.82   1.30  1.708E-02   433.94  90.480    PBC<MDA AG108M
   453.88       15. 106.79   1.32  1.647E-02   453.88  65.000    PBC<MDA PM146 
   463.37       18.  78.65   1.32  1.620E-02   463.37  10.470    PBC<MDA SB125 
   467.38       17.  94.25   1.33  1.606E-02   468.06  51.750    PBC<MDA Ir192 
   477.95       17.  98.73   1.33  1.580E-02   477.60  10.520    PBC<MDA BE7   
   482.00       17. 104.18   1.34  1.569E-02   482.00  80.500    PBC<MDA HF181 
   487.02       13. 150.47   1.34  1.555E-02   487.02  45.500    PBC<MDA La140 
   511.86       90.  19.50   2.61  1.494E-02   511.86  20.000  1.665E+01 RH106 
   531.00        4. 466.48   1.37  1.449E-02   531.00  13.000    PBC<MDA Nd147 
   537.26       14.  93.26   1.37  1.436E-02   537.26  24.390    PBC<MDA Ba140 
   569.32        7. 138.17   1.40  1.369E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  3.630E+00 PA234 
                                               569.70  97.740    PBC<MDA BI207 
   569.47        5. 224.06   1.40  1.369E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  2.310E+00 PA234 
                                               569.70  97.740    PBC<MDA BI207 
   583.40      175.   9.67   1.49  1.342E-02   583.02  84.500  8.380E+00 TL208 
   609.56      670.   4.27   1.22  1.294E-02   609.31  46.090  6.241E+01 BI214 
                                               610.30   5.750  5.010E+02 RU103 
   614.38       15. 275.03   1.43  1.286E-02   614.28  89.850    PBC<MDA AG108M
   618.06       12. 335.28   1.43  1.279E-02   618.06  99.100    PBC<MDA PM144 
   636.97       19.  77.42   1.44  1.248E-02   636.97   7.170    PBC<MDA I131  
   702.63        5. 337.42   1.48  1.150E-02   702.63  97.900    PBC<MDA NB94  
   723.69        1. 657.32   1.50  1.123E-02   722.94  90.840    PBC<MDA AG108M
                                               723.36  20.220  1.941E-01 EU154 
   724.53        3. 416.32   1.50  1.121E-02   724.20  44.150    PBC<MDA ZR95  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:57:41 AMPage  4
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191253.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   727.50       50.  18.44   1.50  1.118E-02   727.17   7.550  3.307E+01 BI212 
   735.72        6. 232.56   1.51  1.107E-02   735.72  22.500    PBC<MDA PM146 
   763.94        9. 118.42   1.52  1.072E-02   763.94  22.280    PBC<MDA AG110M
   766.41       20.  76.89   1.53  1.070E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  3.506E+02 PA234M
   795.87       23.  37.88   1.54  1.036E-02   795.87  85.530    PBC<MDA CS134 
   799.60        3. 307.17   1.55  1.032E-02   799.60  98.960    PBC<MDA TL210 
   801.95       13.  99.40   1.55  1.030E-02   801.95   8.690    PBC<MDA CS134 
   834.48        2. 691.01   1.57  9.955E-03   834.85  99.980    PBC<MDA MN54  
   846.77        7. 175.90   1.58  9.836E-03   846.77  99.935    PBC<MDA Co56  
   860.91       51.  20.74   2.33  9.703E-03   860.56  12.420  2.362E+01 TL208 
   871.10        3. 367.83   1.59  9.604E-03   871.10  99.890    PBC<MDA NB94  
   873.23       11.  77.92   1.59  9.584E-03   873.23  12.270    PBC<MDA EU154 
   884.68       15. 102.90   1.60  9.480E-03   884.68  72.680    PBC<MDA AG110M
   889.28        4. 384.60   1.60  9.438E-03   889.28  99.984    PBC<MDA Sc46  
   898.04        7. 146.41   1.61  9.360E-03   898.04  93.700    PBC<MDA Y88   
   911.75      144.  10.47   1.57  9.247E-03   911.07  29.000  2.994E+01 AC228 
   964.11       11. 128.20   1.65  8.814E-03   964.11  14.605    PBC<MDA EU152 
   968.97       68.  15.83   1.65  8.776E-03   968.97  17.460  2.450E+01 AC228 
   996.25       10.  82.33   1.67  8.571E-03   996.33  10.600    PBC<MDA EU154 
  1001.00        7. 147.77   1.67  8.537E-03  1001.00   0.837    PBC<MDA PA234M
  1004.73       10. 106.12   1.67  8.509E-03  1004.77  18.010    PBC<MDA EU154 
  1037.84        5. 155.71   1.69  8.278E-03  1037.84  14.130    PBC<MDA Co56  
  1063.66       10.  92.59   1.71  8.106E-03  1063.66  74.500    PBC<MDA BI207 
  1120.77      155.   9.61   1.38  7.751E-03  1120.29  15.100  7.276E+01 BI214 
                                              1120.55  99.987  1.113E+01 Sc46  
                                              1121.30  34.900  3.191E+01 Ta182 
  1173.24        6. 186.68   1.77  7.453E-03  1173.24  99.900    PBC<MDA CO60  
  1189.05        8. 107.63   1.78  7.367E-03  1189.05  16.200    PBC<MDA Ta182 
  1238.28       45.  27.86   1.81  7.114E-03  1238.28  66.070  5.279E+00 Co56  
  1274.53        9.  89.17   1.83  6.939E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  2.043E+00 EU154 
  1274.54        4. 151.69   1.83  6.939E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  9.908E-01 EU154 
  1332.50        3. 178.02   1.86  6.678E-03  1332.50  99.980    PBC<MDA CO60  
  1384.30        1. 884.59   1.88  6.460E-03  1384.30  24.290    PBC<MDA AG110M
  1407.73       26.  28.42   1.90  6.366E-03  1408.00  21.005  1.066E+01 EU152 
  1461.16      100.  10.37   1.77  6.165E-03  1460.83  10.670  8.418E+01 K40   
  1690.98        9.  33.33   2.03  5.425E-03  1690.98  47.790  1.929E+00 SB124 
  1765.24      129.   8.82   1.75  5.226E-03  1764.49  15.400  8.894E+01 BI214 
  1836.06        7.  86.10   2.10  5.046E-03  1836.06  99.200    PBC<MDA Y88   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:57:41 AMPage  5
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191253.An1             
                                                                                 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.13    74.83       427.       451. 1.246E+04    8.01   1.034  -       D
   308.28    77.11       354.       734. 1.983E+04    5.18   1.036  -       D
   335.60    83.95       243.       105. 2.689E+03   23.19   1.041  -      sD
   360.64    90.21       256.       121. 3.002E+03   20.77   1.046  -      sD
   617.23   154.35       130.        60. 1.594E+03   33.01   1.229  -      sM
   744.33   186.12       180.       301. 9.056E+03   10.62   1.285  -      s 
  1081.32   270.37       134.       109. 4.372E+03   25.29   0.784  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.73    46.48       155.       118.     0.066    20.36   0.899 
 TH-227    200.36    50.14       704.       -37.    -0.020    65.77   1.015s
 AM-241    237.95    59.54       971.        31.     0.017   141.50   1.022s
 TH-234    252.96    63.29       323.        83.     0.046    32.39   1.025D
 Sn-126    256.93    64.28      1212.        -6.    -0.003   835.82   1.026s
 BA-133    323.77    80.99      5454.       -42.    -0.024   246.60   1.039s
 Np-237    345.77    86.49      5412.         0.     0.000   244.64   1.043A
 EU-155    345.98    86.54      5369.       -43.    -0.024   243.68   1.043s
 Sn-126    347.57    86.94      5160.       -14.    -0.008   741.72   1.044s
 Sn-126    350.09    87.57      5024.        43.     0.024    76.40   1.044D
 Cd-109    351.97    88.04      5146.         0.     0.000  1000.00   1.044A
 Nd-147    364.21    91.10      5067.        43.     0.024   235.95   1.047s
 TH-234    370.17    92.59       395.       121.     0.067    25.03   1.048D
 AC-228    373.21    93.35      5044.        43.     0.024   235.03   1.049s
 Gd-153    389.81    97.50      5087.        43.     0.024   235.28   1.052s
 Np-239    397.81    99.50      5130.        16.     0.009   619.55   1.053s
 Gd-153    412.62   103.20      5146.         0.     0.000  1000.00   1.056s
 Np-239    414.62   103.70      5146.         0.     0.000  1000.00   1.057s
 EU-155    421.07   105.31      4933.        42.     0.023   236.57   1.058s
 Np-239    424.34   106.13      5193.       -44.    -0.024   234.55   1.058s
 EU-152    486.94   121.78       451.        11.     0.006   213.42   1.071D
 CO-57     488.06   122.06       444.         0.     0.000  1000.00   1.071 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:57:41 AMPage  6
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191253.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154    492.22   123.10       453.        37.     0.021    82.83   1.072s
 PA-234    525.00   131.29      1584.       -40.    -0.022   248.73   1.078s
 HF-181    531.92   133.02      1555.       -40.    -0.022   141.31   1.079s
 HF-181    545.02   136.30      1704.       -42.    -0.023   140.24   1.082s
 CO-57     545.72   136.47      1758.       -42.    -0.023   142.39   1.082s
 Tc-99m    561.86   140.51      1822.       -42.    -0.023   144.53   1.085s
 U-235     574.97   143.79      1870.       -11.    -0.006   945.15   1.087s
 CE-141    581.59   145.44      1835.        15.     0.008   409.21   1.089s
 Ba-140    650.47   162.66       700.       -39.    -0.022    96.65   1.102s
 U-235     653.35   163.38       439.        29.     0.016   103.20   1.102s
 CE-139    663.24   165.85       519.        10.     0.006   308.44   1.104 
 Cf-251    706.23   176.60       282.        34.     0.019    94.20   1.112s
 U-235     742.71   185.72       644.       -62.    -0.034    50.39   1.119s
 TH-229    773.87   193.51       341.       -38.    -0.021    93.00   1.125s
 U-235     821.17   205.33       291.       -18.    -0.010   171.07   1.134s
 TH-229    843.24   210.85       336.        26.     0.014   139.71   1.138s
 Cf-251    907.84   227.00       224.        30.     0.017    99.59   1.151s
 TH-227    943.73   235.97      1437.       -32.    -0.018   170.14   1.157s
 PB-212    954.37   238.63       131.       546.     0.304     5.21   1.159D
 PB-214    967.84   242.00       121.       299.     0.166     7.78   1.162D
 EU-152    978.62   244.69        84.        15.     0.008    92.37   1.164D
 TH-227   1024.81   256.24       212.       -10.    -0.006   273.10   1.172s
 BI-210M  1063.18   265.83       388.       -13.    -0.007   220.98   1.179 
 TL-208   1110.54   277.67        83.        34.     0.019    53.58   2.329s
 Hg-203   1116.66   279.20       259.       -29.    -0.016    61.63   1.189s
 I-131    1137.05   284.30       156.       -16.    -0.009   154.87   1.193 
 PB-214   1180.22   295.09        85.       578.     0.321     4.73   1.201D
 TL-210   1183.86   296.00      1111.       -28.    -0.015   171.11   1.202s
 PB-212   1199.98   300.03      1043.       -29.    -0.016    50.03   1.205s
 PA-231   1200.14   300.07      1014.       -28.    -0.015   163.22   1.205s
 PA-233   1200.58   300.18       986.       -12.    -0.007   356.89   1.205s
 PA-231   1210.46   302.65       974.         0.     0.000  1000.00   1.207s
 BA-133   1211.27   302.85       974.         0.     0.000  1000.00   1.207s
 Ba-140   1219.26   304.85       974.         0.     0.000  1000.00   1.208s
 BI-210M  1219.45   304.90       995.       -29.    -0.016   154.38   1.208s
 Ir-192   1233.62   308.44      1429.       -29.    -0.016   188.13   1.211 
 PA-233   1247.91   312.01      1400.       -29.    -0.016    49.75   1.214s
 Ir-192   1265.82   316.49      1362.       -29.    -0.016   182.89   1.217s
 CR-51    1280.20   320.08      1222.        27.     0.015   183.12   1.219s
 La-140   1314.91   328.76       570.        22.     0.012   156.93   1.226s
 Cf-249   1333.63   333.44       592.         7.     0.004   509.75   1.229 
 AC-228   1353.80   338.48        48.       135.     0.075    13.26   0.984s
 Cs-136   1362.15   340.57       599.         0.     0.000  1000.00   1.234s
 EU-152   1377.01   344.29       580.        19.     0.010   183.62   1.237s
 HF-181   1383.19   345.83       628.       -23.    -0.013   148.07   1.238s
 PB-214   1408.17   352.07        87.       971.     0.539     3.96   1.067 
 BA-133   1423.87   356.00      1216.       -24.    -0.014   202.36   1.245s
 I-131    1457.81   364.48       116.        -4.    -0.002   529.54   1.252s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:57:41 AMPage  7
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191253.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BA-133   1535.24   383.84       164.        18.     0.010   102.66   1.266s
 Cf-249   1551.68   387.95       182.        18.     0.010   107.64   1.269s
 SN-113   1566.64   391.69       279.       -23.    -0.013   151.88   1.271s
 AG-108M  1735.64   433.94        69.        18.     0.010    96.82   1.301s
 PM-146   1815.41   453.88        61.        15.     0.009   106.79   1.315 
 SB-125   1853.36   463.37        95.        18.     0.010    78.65   1.322 
 Ir-192   1872.14   468.06       123.        17.     0.010    94.25   1.325s
 BE-7     1910.28   477.60       138.        17.     0.010    98.73   1.332 
 HF-181   1927.89   482.00       155.        17.     0.010   104.18   1.335s
 La-140   1947.98   487.02       184.        13.     0.007   150.47   1.339s
 RU-103   1988.12   497.05        91.       -16.    -0.009   124.24   1.346s
 RH-106   2047.36   511.86       108.        90.     0.050    19.50   2.606s
 Kr-85    2055.83   513.98       197.         0.     0.000  1000.00   1.357s
 Nd-147   2123.91   531.00        69.         4.     0.002   466.48   1.369s
 Ba-140   2148.95   537.26        39.        14.     0.008    93.26   1.373 
 CS-134   2277.20   569.32        48.         7.     0.004   138.17   1.395 
 PA-234   2277.80   569.47        52.         5.     0.003   224.06   1.395s
 BI-207   2278.73   569.70        61.        -3.    -0.002   548.77   1.396s
 TL-208   2333.54   583.40        27.       171.     0.095     9.97   1.489 
 SB-125   2401.92   600.50       861.        -5.    -0.003   842.57   1.416s
 SB-124   2410.85   602.73       856.         0.     0.000  1000.00   1.418s
 CS-134   2418.76   604.71       820.       -17.    -0.009   238.14   1.419 
 BI-214   2437.17   609.31        35.       672.     0.373     4.06   1.423D
 RU-103   2441.12   610.30       772.         8.     0.004   524.48   1.423s
 AG-108M  2457.05   614.28       829.        15.     0.008   275.03   1.426 
 PM-144   2472.18   618.06       844.        12.     0.007   335.28   1.428s
 RH-106   2487.60   621.92       856.         0.     0.000  1000.00   1.431s
 SB-125   2543.49   635.89        95.       -23.    -0.013    87.34   1.440s
 I-131    2547.83   636.97        96.        19.     0.010    77.42   1.441 
 CS-137   2646.58   661.66        98.       -30.    -0.016    26.15   1.457s
 PM-144   2786.11   696.54        80.       -22.    -0.012    35.89   1.480s
 NB-94    2810.46   702.63        61.         5.     0.003   337.42   1.484s
 SB-124   2891.09   722.79       146.       -18.    -0.010    97.53   1.497s
 AG-108M  2891.70   722.94       128.         0.     0.000   734.85   1.498D
 EU-154   2893.39   723.36       110.         1.     0.000   657.32   1.498D
 ZR-95    2896.74   724.20       101.         3.     0.002   416.32   1.498s
 BI-212   2908.63   727.17        18.        50.     0.028    18.44   1.501D
 PM-146   2942.83   735.72        37.         6.     0.003   232.56   1.506s
 PM-146   2988.59   747.16        57.       -16.    -0.009   107.61   1.513s
 ZR-95    3026.87   756.73        47.        -7.    -0.004    21.05   1.519s
 AG-110M  3055.73   763.94        48.         9.     0.005   118.42   1.524s
 NB-95    3063.11   765.79       155.       -27.    -0.015     6.93   1.525s
 PA-234M  3065.60   766.41       107.        20.     0.011    76.89   1.526s
 EU-152   3115.64   778.92        79.       -22.    -0.012    88.55   1.534s
 CS-134   3183.44   795.87        26.        23.     0.013    37.88   1.544 
 TL-210   3198.36   799.60        50.         3.     0.002   307.17   1.547s
 CS-134   3207.77   801.95        79.        13.     0.007    99.40   1.548 
 CO-58    3243.06   810.78        98.       -17.    -0.009    85.58   1.554s

                                 (Page 9 of 22)

Page 1066 of 1394



      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:57:41 AMPage  8
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191253.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 La-140   3263.04   815.77       116.       -15.    -0.008    15.13   1.557s
 MN-54    3339.36   834.85        42.         2.     0.001   691.01   1.569s
 Co-56    3387.05   846.77        33.         7.     0.004   175.90   1.577s
 TL-208   3443.61   860.91        13.        51.     0.028    20.74   2.328s
 NB-94    3484.36   871.10        33.         3.     0.002   367.83   1.592s
 EU-154   3492.89   873.23        29.        11.     0.006    77.92   1.593 
 PA-234   3522.10   880.53       139.       -20.    -0.011    86.11   1.598s
 PA-234   3532.94   883.24       159.       -20.    -0.011    91.63   1.599s
 AG-110M  3538.71   884.68       104.        15.     0.008   102.90   1.600s
 Sc-46    3557.10   889.28       130.         4.     0.002   384.60   1.603s
 Y-88     3592.14   898.04        24.         7.     0.004   146.41   1.608s
 AC-228   3646.97   911.75        14.       144.     0.080    10.47   1.573 
 AG-110M  3749.96   937.49       111.       -27.    -0.015    39.21   1.633s
 PA-234   3784.07   946.02        40.        -7.    -0.004   202.20   1.638s
 EU-152   3856.43   964.11       102.        11.     0.006   128.20   1.649s
 AC-228   3875.88   968.97        23.        68.     0.038    15.83   1.652D
 EU-154   3985.31   996.33        29.        10.     0.006    82.33   1.668s
 PA-234M  4003.99  1001.00        43.         7.     0.004   147.77   1.671s
 EU-154   4019.10  1004.77        52.        10.     0.006   106.12   1.673s
 Co-56    4151.36  1037.84        10.         5.     0.003   155.71   1.693s
 Cs-136   4192.29  1048.07        60.       -20.    -0.011    60.54   1.698s
 RH-106   4201.45  1050.36        98.       -21.    -0.012    35.13   1.700 
 BI-207   4254.65  1063.66        15.        10.     0.005    92.59   1.708s
 Ga-68    4309.61  1077.40        35.        -7.    -0.004   189.61   1.716s
 FE-59    4397.02  1099.25        25.        -5.    -0.003   224.35   1.728s
 EU-152   4448.32  1112.07       223.       -15.    -0.008   145.34   1.736s
 ZN-65    4462.20  1115.55       219.       -16.    -0.009   133.23   1.738s
 BI-214   4483.09  1120.77        13.       153.     0.085     9.79   1.384 
 Sc-46    4482.22  1120.55       203.       -14.    -0.008   149.04   1.740 
 CO-60    4692.97  1173.24        23.         6.     0.003   186.68   1.770s
 Ta-182   4756.23  1189.05        16.         8.     0.005   107.63   1.779 
 Ta-182   4885.67  1221.41        43.       -11.    -0.006    81.76   1.797 
 Co-56    4953.16  1238.28        21.        45.     0.025    27.86   1.806s
 NA-22    5098.16  1274.53        11.         9.     0.005    89.17   1.826s
 EU-154   5098.20  1274.54        20.         4.     0.002   151.69   1.826 
 FE-59    5166.43  1291.60        22.        -3.    -0.002   322.68   1.835s
 TL-210   5252.05  1313.00        27.       -13.    -0.007    96.83   1.847s
 CO-60    5330.06  1332.50         8.         3.     0.002   178.02   1.857s
 AG-110M  5537.25  1384.30        27.         1.     0.001   884.59   1.884s
 EU-152   5632.07  1408.00         5.        26.     0.014    28.42   1.896s
 K-40     5844.71  1461.16         3.       100.     0.055    10.37   1.770 
 SB-124   6764.03  1690.98         0.         9.     0.005    33.33   2.034s
 BI-214   7061.06  1765.24         0.       129.     0.072     8.82   1.750 
 Co-56    7085.51  1771.35       149.       -10.    -0.006   172.29   2.070s
 Y-88     7344.36  1836.06         6.         7.     0.004    86.10   2.098 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:57:41 AMPage  9
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191253.An1             
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   5.7900E+00                                      5.31E+01             
                           477.60 5.790E+00 ?(  1.918E+01 9.87E+01 1.05E+01 G  
 
NA-22    C   7.1919E-01                                      9.50E+02             
                          1274.53 7.192E-01 ?(  1.436E+00 8.92E+01 9.99E+01 G  
 
K-40     N   8.4176E+01                                      4.66E+11             
                          1460.83 8.418E+01  (P 9.470E+00 1.04E+01 1.07E+01 G  
 
Sc-46    F   2.4930E-01                                      8.38E+01             
                           889.28 2.493E-01 ?(P 3.293E+00 3.85E+02 1.00E+02 G  
                          1120.55-9.846E-01 +   4.950E+00 1.49E+02 1.00E+02 G  
 
CR-51    F   6.9620E+00                                      2.77E+01             
                           320.08 6.962E+00 ?(  4.247E+01 1.83E+02 9.94E+00 G  
 
MN-54    C   1.1164E-01                                      3.12E+02             
                           834.85 1.116E-01 ?(  1.837E+00 6.91E+02 1.00E+02 G  
 
FE-59    F  -6.2384E-01                                      4.45E+01             
                          1099.25-6.238E-01 ?(  3.245E+00 2.24E+02 5.65E+01 G  
                          1291.60-5.338E-01 & P 4.591E+00 3.23E+02 4.32E+01 G  
 
Co-56    C   2.3328E+00                                      7.73E+01             
                           846.77 3.996E-01  (P 1.664E+00 1.76E+02 9.99E+01 G  
                          1238.28 5.279E+00 ?(  2.864E+00 2.79E+01 6.61E+01 G  
                          1037.84 2.228E+00 ?(P 8.326E+00 1.56E+02 1.41E+01 G  
                          1771.35-7.014E+00 +   4.102E+01 1.72E+02 1.55E+01  A 
 
CO-57    C  -5.4485E+00                                      2.72E+02             
                           122.06 0.000E+00 }   1.580E+00 1.00E+03 8.56E+01 G  
                           136.47-5.449E+00 &(  2.577E+01 1.42E+02 1.07E+01 G  
 
CO-58    C  -9.3531E-01                                      7.09E+01             
                           810.78-9.353E-01 ?(  2.678E+00 8.56E+01 9.95E+01 G  
 
CO-60    F   3.5198E-01                                      1.93E+03             
                          1332.50 2.855E-01 ?(P 1.347E+00 1.78E+02 1.00E+02 G  
                          1173.24 4.185E-01 ?(P 1.884E+00 1.87E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:57:41 AMPage 10
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191253.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZN-65    F  -2.2549E+00                                      2.44E+02             
                          1115.55-2.255E+00 ?(  1.011E+01 1.33E+02 5.06E+01 G  
 
NB-94    I   2.1835E-01                                      7.41E+06             
                           702.63 2.442E-01 ?(P 1.930E+00 3.37E+02 9.79E+01 G  
                           871.10 1.930E-01 ?(  1.699E+00 3.68E+02 9.99E+01 G  
 
ZR-95    I  -6.5246E-01                                      6.40E+01             
                           756.73-6.525E-01 ?(P 3.268E+00 2.11E+01 5.45E+01 G  
                           724.20 3.855E-01 +   5.548E+00 4.16E+02 4.42E+01 G  
 
NB-95    I  -1.4104E+00                                      6.40E+01             
                           765.79-1.410E+00 ?(P 3.160E+00 6.93E+00 9.98E+01 G  
 
RU-103   I  -6.3923E-01                                      3.93E+01             
                           497.05-6.392E-01 ?(  1.884E+00 1.24E+02 9.09E+01 G  
                           610.30 5.615E+00 ?   9.883E+01 5.24E+02 5.75E+00 GA 
 
AG-108M  C   6.8272E-01                                      1.53E+05             
                           433.94 6.506E-01 ?(  1.492E+00 9.68E+01 9.05E+01 G  
                           722.94 0.000E+00 }   3.014E+00 7.35E+02 9.08E+01 G  
                           614.28 7.151E-01 ?(  6.582E+00 2.75E+02 8.98E+01 G  
 
AG-110M  F   1.1866E+00                                      2.50E+02             
                           884.68 1.171E+00 ?(P 4.059E+00 1.03E+02 7.27E+01 G  
                           657.76 4.832E-02 &   2.068E+00 1.22E+03 9.46E+01 G  
                           937.49-4.893E+00 + P 9.269E+00 3.92E+01 3.44E+01 G  
                          1384.30 4.720E-01 ?(  9.479E+00 8.85E+02 2.43E+01 G  
                           763.94 2.015E+00 ?(  8.162E+00 1.18E+02 2.23E+01 G  
 
SN-113   F  -1.0585E+00                                      1.15E+02             
                           391.69-1.059E+00 ?(P 3.770E+00 1.52E+02 6.40E+01 G  
 
SB-124   F   6.3109E-01                                      6.02E+01             
                           602.73 0.000E+00 ?(  6.020E+00 1.00E+03 9.83E+01 G  
                          1690.98 1.929E+00 ?(  1.579E+00 3.33E+01 4.78E+01 G  
                           722.79-8.251E+00 +   2.697E+01 9.75E+01 1.08E+01 G  
 
SB-125   I   1.4935E+00                                      1.01E+03             
                           427.88-1.086E-01 %(  4.823E+00 1.75E+03 2.96E+01 G  
                           600.50-1.171E+00 +   3.311E+01 8.43E+02 1.79E+01 G  
                           635.89-9.232E+00 +   1.895E+01 8.73E+01 1.13E+01 G  
                           463.37 6.023E+00 ?(  1.579E+01 7.86E+01 1.05E+01 G  
 
I-131    I   8.1166E-01                                      8.02E+00             
                           364.48-1.384E-01 ?(  1.831E+00 5.30E+02 8.17E+01 G  
                           284.30-6.050E+00 +   2.303E+01 1.55E+02 6.14E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:57:41 AMPage 11
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191253.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           636.97 1.164E+01  (P 3.001E+01 7.74E+01 7.17E+00 G  
 
Gd-153   F   1.9248E+00                                      2.42E+02             
                            97.50 1.925E+00 &(  1.501E+01 2.35E+02 3.00E+01 G  
                           103.20 0.000E+00 -   2.057E+01 1.00E+03 2.18E+01 G  
 
Ga-68    C  -1.7227E+01                                      4.71E-02             
                          1077.40-1.723E+01 ?(  7.452E+01 1.90E+02 3.30E+00 G  
 
Tc-99m   I  -6.8283E-01                                      2.51E-01             
                           140.51-6.828E-01 ?(  3.277E+00 1.45E+02 8.93E+01 G  
 
BA-133   F  -1.0952E+00                                      3.85E+03             
                           356.00-1.095E+00 ?(  7.388E+00 2.02E+02 6.20E+01 G  
                           302.85 0.000E+00 +   1.972E+01 1.00E+03 1.83E+01 G  
                           383.84 5.979E+00 &   2.058E+01 1.03E+02 8.94E+00 GA 
                            80.99-1.812E+00 +   1.481E+01 2.47E+02 3.41E+01 GA 
 
CS-134   I   1.5177E+00                                      7.54E+02             
                           795.87 1.443E+00  (  1.673E+00 3.79E+01 8.55E+01 G  
                           604.71-7.469E-01 -   5.949E+00 2.38E+02 9.76E+01 G  
                           569.32 1.935E+00  (  9.205E+00 1.38E+02 1.54E+01 G  
                           801.95 8.187E+00 +   2.745E+01 9.94E+01 8.69E+00 G  
                           563.24 7.237E-01 % P 1.818E+01 1.02E+03 8.35E+00 G  
 
CS-137   I  -1.5937E+00                                      1.10E+04             
                           661.66-1.594E+00 ?(P 2.638E+00 2.62E+01 8.52E+01 G  
 
CE-139   F   2.0118E-01                                      1.38E+02             
                           165.85 2.012E-01  (  2.086E+00 3.08E+02 7.99E+01 G  
 
Ba-140   I   2.2637E+00                                      1.28E+01             
                           537.26 2.264E+00 ?(P 5.051E+00 9.33E+01 2.44E+01 G  
                           162.66-9.758E+00 &   3.132E+01 9.67E+01 6.22E+00 G  
                           304.85 0.000E+00 -   8.470E+01 1.00E+03 4.29E+00 G  
 
La-140   I   6.3662E-01                                      1.28E+01             
                          1596.21-3.123E-03 %(P 2.239E+00 3.38E+04 9.54E+01 G  
                           487.02 1.018E+00  (  5.175E+00 1.50E+02 4.55E+01 G  
                           328.76 2.787E+00  (  1.463E+01 1.57E+02 2.03E+01 G  
                           815.77-3.515E+00 & P 1.244E+01 1.51E+01 2.33E+01 G  
 
CE-141   I   4.4130E-01                                      3.25E+01             
                           145.44 4.413E-01 &(  6.019E+00 4.09E+02 4.82E+01 G  
 
CE-144   I  -6.7102E-01                                      2.85E+02             
                           133.54-6.710E-01 &(  2.344E+01 1.05E+03 1.11E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:57:41 AMPage 12
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191253.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PM-144   C  -1.0554E+00                                      3.63E+02             
                           696.54-1.055E+00 &(P 2.149E+00 3.59E+01 9.90E+01 G  
                           618.06 5.389E-01 +   6.051E+00 3.35E+02 9.91E+01 G  
 
EU-152   F   3.1435E+00                                      4.94E+03             
                           121.78 5.014E-01 }   4.767E+00 2.13E+02 2.86E+01 G  
                           344.29 1.907E+00 &(P 1.172E+01 1.84E+02 2.65E+01 G  
                          1112.07-7.713E+00 +   3.775E+01 1.45E+02 1.36E+01 G  
                           778.92-8.945E+00 +   1.799E+01 8.85E+01 1.29E+01 G  
                           964.11 4.947E+00 ?(  2.151E+01 1.28E+02 1.46E+01 G  
                           244.69 3.992E+00  (  1.239E+01 9.24E+01 7.58E+00 G  
                          1408.00 1.066E+01 ?   5.597E+00 2.84E+01 2.10E+01 GA 
 
EU-154   I   2.3679E+00                                      3.14E+03             
                           123.10 1.220E+00 ?(  3.353E+00 8.28E+01 4.08E+01 G  
                          1274.54 9.908E-01  (  5.315E+00 1.52E+02 3.52E+01 G  
                           723.36 1.941E-01 }   1.260E+01 6.57E+02 2.02E+01 G  
                           873.23 4.988E+00  (P 1.304E+01 7.79E+01 1.23E+01 G  
                          1004.77 3.652E+00 ?(  1.318E+01 1.06E+02 1.80E+01 G  
                           996.33 6.142E+00 ?(  1.705E+01 8.23E+01 1.06E+01 G  
 
EU-155   I   2.6348E+00                                      1.81E+03             
                           105.31 2.635E+00 ?(P 2.067E+01 2.37E+02 2.12E+01 G  
                            86.54-1.947E+00 +   1.573E+01 2.44E+02 3.07E+01 G  
 
HF-181   F   7.6412E-01                                      4.24E+01             
                           482.00 7.641E-01 &(  2.672E+00 1.04E+02 8.05E+01 G  
                           133.02-1.261E+00 &   5.920E+00 1.41E+02 4.33E+01 G  
                           345.83-4.173E+00 & P 2.149E+01 1.48E+02 1.51E+01 G  
                           136.30-9.940E+00 +   4.630E+01 1.40E+02 5.85E+00 G  
 
Ta-182   F   1.2427E+00                                      1.14E+02             
                          1121.30 3.135E-06 %(  1.372E+01 1.27E+08 3.49E+01 G  
                          1221.41-3.190E+00 + P 9.525E+00 8.18E+01 2.70E+01 G  
                          1189.05 3.920E+00  (P 9.823E+00 1.08E+02 1.62E+01 G  
 
Hg-203   F  -8.2317E-01                                      4.66E+01             
                           279.20-8.232E-01 &(P 2.184E+00 6.16E+01 8.15E+01 G  
 
TL-208   N   8.3803E+00                                      6.98E+02             
                           583.02 8.380E+00  (P 1.317E+00 9.97E+00 8.45E+01 G  
                           277.28 1.213E+01 + P 1.633E+01 5.36E+01 6.31E+00 G  
                           860.56 2.362E+01 + P 8.926E+00 2.07E+01 1.24E+01 G  
 
PM-146   C   9.1615E-01                                      2.02E+03             
                           453.88 7.957E-01 &(  2.024E+00 1.07E+02 6.50E+01 G  
                           747.16-2.326E+00 + P 5.646E+00 1.08E+02 3.40E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:57:41 AMPage 13
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191253.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           735.72 1.264E+00 ?(  6.957E+00 2.33E+02 2.25E+01 G  
 
Y-88     F   6.3532E-01                                      1.07E+02             
                          1836.06 8.007E-01 ?(P 1.541E+00 8.61E+01 9.92E+01 G  
                           898.04 4.602E-01 ?(P 1.610E+00 1.46E+02 9.37E+01 G  
 
Cd-113m      5.5657E-03                                      5.33E+03             
                           263.70 5.566E-03 %(  3.697E+04 1.96E+08 6.00E-03   K
 
Cf-251   T   3.2056E+00                                      3.28E+05             
                           176.60 3.206E+00 &(  7.652E+00 9.42E+01 1.70E+01 G  
                           227.00 9.253E+00 ?   2.240E+01 9.96E+01 6.30E+00 GA 
 
Cf-249   T   8.8177E-01                                      1.28E+05             
                           387.95 8.188E-01 ?(  2.957E+00 1.08E+02 6.60E+01 G  
                           333.44 1.150E+00 &(  1.972E+01 5.10E+02 1.55E+01 G  
 
Sn-126      -1.0736E+00                                      3.65E+07             
                            87.57 1.586E+00 }   1.239E+01 7.64E+01 3.75E+01 GA 
                            64.28-1.074E+00 ?(  3.002E+01 8.36E+02 9.70E+00 G  
                            86.94-2.122E+00 }   5.225E+01 7.42E+02 9.04E+00 GA 
 
PB-210   N   7.7224E+01                                      8.14E+03             
                            46.54 7.722E+01  (P 3.953E+01 2.04E+01 4.25E+00 G  
 
PB-212   N   2.5542E+01                                      6.98E+02             
                           238.63 2.554E+01  (P 2.625E+00 5.21E+00 4.33E+01 G  
                           300.03-2.121E+01 & P 1.131E+02 5.00E+01 3.28E+00 GA 
 
PB-214   N   7.1216E+01                                      5.84E+05             
                           351.93 7.099E+01  (  3.376E+00 3.96E+00 3.76E+01 G  
                           295.09 7.165E+01  (  5.672E+00 4.73E+00 1.93E+01 G  
                           242.00 8.242E+01 +   1.487E+01 7.78E+00 7.43E+00 GA 
 
BI-207   C   9.0677E-01                                      1.18E+04             
                          1063.66 9.068E-01 ?(P 1.933E+00 9.26E+01 7.45E+01 G  
                           569.70-1.177E-01 - P 1.623E+00 5.49E+02 9.77E+01 G  
 
BI-212   N   3.3065E+01                                      6.98E+02             
                           727.17 3.307E+01  (  1.472E+01 1.84E+01 7.55E+00 G  
                           785.42-1.381E+00 &   1.672E+02 5.15E+03 1.28E+00 GA 
 
U-235    N   1.8901E+00                                      2.57E+11             
                           143.79-1.370E+00  (P 2.655E+01 9.45E+02 1.10E+01 G  
                           205.33-6.548E+00 & P 2.958E+01 1.71E+02 5.01E+00 G  
                           163.38 8.924E+00 &(P 3.066E+01 1.03E+02 5.08E+00 G  
                           185.72-1.906E+00 + P 3.738E+00 5.04E+01 5.40E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:57:41 AMPage 14
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191253.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-214   N   6.2538E+01                                      5.84E+05             
                           609.31 6.254E+01  (P 2.804E+00 4.06E+00 4.61E+01 G  
                          1120.29 7.276E+01 + P 9.150E+00 9.79E+00 1.51E+01 G  
                          1764.49 8.894E+01 + P 5.088E+00 8.82E+00 1.54E+01 G  
 
BI-210M  T  -5.6829E-01                                      1.10E+09             
                           265.83-5.683E-01 &(P 4.162E+00 2.21E+02 5.00E+01 G  
                           304.90-2.550E+00 +   1.311E+01 1.54E+02 2.80E+01 G  
 
AC-228   N   2.9928E+01                                      2.10E+03             
                           911.07 2.994E+01  (  4.238E+00 1.05E+01 2.90E+01 G  
                           968.97 2.450E+01 -   9.159E+00 1.58E+01 1.75E+01 G  
                           338.32 2.991E+01 @(  7.775E+00 1.33E+01 1.20E+01 G  
                            93.35 1.048E+01 -   8.165E+01 2.35E+02 5.56E+00 XA 
 
TH-227   N  -3.1892E+00                                      7.95E+03             
                           256.24-3.189E+00 ?(P 2.159E+01 2.73E+02 7.00E+00 G  
                           235.97-5.169E+00 +   2.926E+01 1.70E+02 1.23E+01 G  
                            50.14-1.126E+01 & P 3.870E+01 6.58E+01 8.00E+00 G  
 
TH-229   N  -1.4766E+01                                      2.68E+06             
                           193.51-1.477E+01 ?(  3.474E+01 9.30E+01 4.40E+00 G  
                           210.85 1.596E+01 + P 5.422E+01 1.40E+02 2.99E+00 G  
 
TH-234   N   3.3502E+01                                      1.63E+12             
                            92.59 2.953E+01  (P 2.328E+01 2.50E+01 5.58E+00 G  
                            63.29 3.933E+01  (P 4.073E+01 3.24E+01 3.81E+00 G  
 
PA-233   C  -2.0096E+00                                      7.82E+08             
                           312.01-2.010E+00 ?(P 1.229E+01 4.97E+01 3.60E+01 G  
                           300.18-4.880E+00 +   5.826E+01 3.57E+02 6.20E+00 G  
 
PA-234   N  -1.3669E+00                                      1.63E+12             
                           131.29-3.042E+00 &(P 1.430E+01 2.49E+02 1.80E+01 G  
                           946.02-3.240E+00 +   1.490E+01 2.02E+02 1.34E+01 G  
                           569.47 2.310E+00 ?(  1.803E+01 2.24E+02 8.20E+00 G  
                           883.24-1.222E+01 +   3.744E+01 9.16E+01 9.60E+00 G  
                           880.53-1.948E+01 +   5.602E+01 8.61E+01 6.00E+00 GA 
 
PA-234M  N   1.2866E+02                                      1.63E+12             
                          1001.00 5.069E+01 ?(P 2.580E+02 1.48E+02 8.37E-01 G  
                           766.41 3.506E+02 ?(  8.975E+02 7.69E+01 2.94E-01 G  
 
AM-241   T   1.6865E+00                                      1.58E+05             
                            59.54 1.686E+00 ?(P 7.944E+00 1.42E+02 3.59E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:57:41 AMPage 15
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191253.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ir-192   F  -9.2755E-02                                      7.40E+01             
                           316.49-8.329E-01 ?(  5.072E+00 1.83E+02 8.70E+01 G  
                           468.06 1.152E+00 &(  3.640E+00 9.42E+01 5.18E+01 G  
                           308.44-2.226E+00 +   1.394E+01 1.88E+02 3.18E+01 G  
 
Cs-136   F  -5.4889E-02                                      1.30E+01             
                           818.50-5.489E-02 %(  3.061E+00 1.61E+03 1.00E+02 G  
                          1048.07-1.657E+00 +   3.296E+00 6.05E+01 8.00E+01 G  
                           340.57 0.000E+00 +   6.668E+00 1.00E+03 4.69E+01 G  
 
Np-239   T  -2.5452E+00                                      2.36E+00             
                           103.70 0.000E+00 &   1.867E+01 1.00E+03 2.40E+01 X  
                           106.13-2.545E+00 &(  1.979E+01 2.35E+02 2.27E+01 G  
                            99.50 1.460E+00     3.002E+01 6.20E+02 1.50E+01 X  
 
Nd-147       1.7611E+00                                      1.11E+01             
                           531.00 1.081E+00  (  1.224E+01 4.66E+02 1.30E+01 G  
                            91.10 2.073E+00 ?(  1.622E+01 2.36E+02 2.83E+01 G  
 
TL-210   N   1.7910E-01                                      5.84E+05             
                           799.60 1.791E-01 ?(  1.931E+00 3.07E+02 9.90E+01 G  
                           296.00-8.407E-01 +   4.793E+00 1.71E+02 7.90E+01 G  
                          1313.00-4.955E+00 +   1.047E+01 9.68E+01 2.10E+01 GA 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:57:41 AMPage 16
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191253.An1             
                                                                                 
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       704.       -37.    -0.020    65.77  -1.126E+01  P
 AM-241      59.54       971.        31.     0.017   141.50   1.686E+00  P
 BA-133      80.99      5454.       -42.    -0.024   246.60  -1.812E+00   
 EU-155      86.54      5369.       -43.    -0.024   243.68  -1.947E+00   
 Nd-147      91.10      5067.        43.     0.024   235.95   2.073E+00   
 Gd-153      97.50      5087.        43.     0.024   235.28   1.925E+00   
 Np-239      99.50      5130.        16.     0.009   619.55   1.460E+00   
 EU-155     105.31      4933.        42.     0.023   236.57   2.635E+00  P
 Np-239     106.13      5193.       -44.    -0.024   234.55  -2.545E+00   
 PA-234     131.29      1584.       -40.    -0.022   248.73  -3.042E+00  P
 HF-181     133.02      1555.       -40.    -0.022   141.31  -1.261E+00   
 HF-181     136.30      1704.       -42.    -0.023   140.24  -9.940E+00   
 CO-57      136.47      1758.       -42.    -0.023   142.39  -5.449E+00   
 Tc-99m     140.51      1822.       -42.    -0.023   144.53  -6.828E-01   
 U-235      143.79      1870.       -11.    -0.006   945.15  -1.370E+00  P
 CE-141     145.44      1835.        15.     0.008   409.21   4.413E-01   
 Ba-140     162.66       700.       -39.    -0.022    96.65  -9.758E+00   
 U-235      163.38       439.        29.     0.016   103.20   8.924E+00  P
 Cf-251     176.60       282.        34.     0.019    94.20   3.206E+00   
 U-235      185.72       644.       -62.    -0.034    50.39  -1.906E+00  P
 TH-229     193.51       341.       -38.    -0.021    93.00  -1.477E+01   
 U-235      205.33       291.       -18.    -0.010   171.07  -6.548E+00  P
 TH-229     210.85       336.        26.     0.014   139.71   1.596E+01  P
 Cf-251     227.00       224.        30.     0.017    99.59   9.253E+00   
 TH-227     235.97      1437.       -32.    -0.018   170.14  -5.169E+00   
 TH-227     256.24       212.       -10.    -0.006   273.10  -3.189E+00  P
 BI-210M    265.83       388.       -13.    -0.007   220.98  -5.683E-01  P
 Hg-203     279.20       259.       -29.    -0.016    61.63  -8.232E-01  P
 TL-210     296.00      1111.       -28.    -0.015   171.11  -8.407E-01   
 PA-231     300.07      1014.       -28.    -0.015   163.22  -2.736E+01   
 PA-233     300.18       986.       -12.    -0.007   356.89  -4.880E+00   
 BI-210M    304.90       995.       -29.    -0.016   154.38  -2.550E+00   
 PA-233     312.01      1400.       -29.    -0.016    49.75  -2.010E+00  P
 CR-51      320.08      1222.        27.     0.015   183.12   6.962E+00   
 La-140     328.76       570.        22.     0.012   156.93   2.787E+00   
 Cf-249     333.44       592.         7.     0.004   509.75   1.150E+00   
 HF-181     345.83       628.       -23.    -0.013   148.07  -4.173E+00  P
 BA-133     356.00      1216.       -24.    -0.014   202.36  -1.095E+00   
 BA-133     383.84       164.        18.     0.010   102.66   5.979E+00   
 Cf-249     387.95       182.        18.     0.010   107.64   8.188E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:57:41 AMPage 17
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191253.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SN-113     391.69       279.       -23.    -0.013   151.88  -1.059E+00  P
 PM-146     453.88        61.        15.     0.009   106.79   7.957E-01   
 SB-125     463.37        95.        18.     0.010    78.65   6.023E+00   
 HF-181     482.00       155.        17.     0.010   104.18   7.641E-01   
 La-140     487.02       184.        13.     0.007   150.47   1.018E+00   
 RH-106     511.86       108.        90.     0.050    19.50   1.665E+01   
 Nd-147     531.00        69.         4.     0.002   466.48   1.081E+00   
 Ba-140     537.26        39.        14.     0.008    93.26   2.264E+00  P
 CS-134     569.32        48.         7.     0.004   138.17   1.935E+00   
 PA-234     569.47        52.         5.     0.003   224.06   2.310E+00   
 BI-207     569.70        61.        -3.    -0.002   548.77  -1.177E-01  P
 SB-125     600.50       861.        -5.    -0.003   842.57  -1.171E+00   
 CS-134     604.71       820.       -17.    -0.009   238.14  -7.469E-01   
 PM-144     618.06       844.        12.     0.007   335.28   5.389E-01   
 SB-125     635.89        95.       -23.    -0.013    87.34  -9.232E+00   
 CS-137     661.66        98.       -30.    -0.016    26.15  -1.594E+00  P
 PM-144     696.54        80.       -22.    -0.012    35.89  -1.055E+00  P
 NB-94      702.63        61.         5.     0.003   337.42   2.442E-01  P
 SB-124     722.79       146.       -18.    -0.010    97.53  -8.251E+00   
 PM-146     735.72        37.         6.     0.003   232.56   1.264E+00   
 PM-146     747.16        57.       -16.    -0.009   107.61  -2.326E+00  P
 AG-110M    763.94        48.         9.     0.005   118.42   2.015E+00   
 NB-95      765.79       155.       -27.    -0.015     6.93  -1.410E+00  P
 PA-234M    766.41       107.        20.     0.011    76.89   3.506E+02   
 CS-134     795.87        26.        23.     0.013    37.88   1.443E+00   
 TL-210     799.60        50.         3.     0.002   307.17   1.791E-01   
 CS-134     801.95        79.        13.     0.007    99.40   8.187E+00   
 CO-58      810.78        98.       -17.    -0.009    85.58  -9.353E-01   
 La-140     815.77       116.       -15.    -0.008    15.13  -3.515E+00  P
 NB-94      871.10        33.         3.     0.002   367.83   1.930E-01   
 PA-234     880.53       139.       -20.    -0.011    86.11  -1.948E+01   
 PA-234     883.24       159.       -20.    -0.011    91.63  -1.222E+01   
 AG-110M    884.68       104.        15.     0.008   102.90   1.171E+00  P
 Sc-46      889.28       130.         4.     0.002   384.60   2.493E-01  P
 Y-88       898.04        24.         7.     0.004   146.41   4.602E-01  P
 AG-110M    937.49       111.       -27.    -0.015    39.21  -4.893E+00  P
 PA-234     946.02        40.        -7.    -0.004   202.20  -3.240E+00   
 PA-234M   1001.00        43.         7.     0.004   147.77   5.069E+01  P
 Cs-136    1048.07        60.       -20.    -0.011    60.54  -1.657E+00   
 RH-106    1050.36        98.       -21.    -0.012    35.13  -9.163E+01  P
 BI-207    1063.66        15.        10.     0.005    92.59   9.068E-01  P
 Ga-68     1077.40        35.        -7.    -0.004   189.61  -1.723E+01   
 FE-59     1099.25        25.        -5.    -0.003   224.35  -6.238E-01   
 ZN-65     1115.55       219.       -16.    -0.009   133.23  -2.255E+00   
 Sc-46     1120.55       203.       -14.    -0.008   149.04  -9.846E-01   
 CO-60     1173.24        23.         6.     0.003   186.68   4.185E-01  P
 Ta-182    1189.05        16.         8.     0.005   107.63   3.920E+00  P
 Ta-182    1221.41        43.       -11.    -0.006    81.76  -3.190E+00  P
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:57:41 AMPage 18
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191253.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 NA-22     1274.53        11.         9.     0.005    89.17   7.192E-01   
 FE-59     1291.60        22.        -3.    -0.002   322.68  -5.338E-01  P
 TL-210    1313.00        27.       -13.    -0.007    96.83  -4.955E+00   
 CO-60     1332.50         8.         3.     0.002   178.02   2.855E-01  P
 AG-110M   1384.30        27.         1.     0.001   884.59   4.720E-01   
 SB-124    1690.98         0.         9.     0.005    33.33   1.929E+00   
 Y-88      1836.06         6.         7.     0.004    86.10   8.007E-01  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    5.7899E+00    5.7900E+00    9.873E+01%                1.92E+01
 NA-22  #A    7.1919E-01    7.1919E-01    8.917E+01%                1.44E+00
 K-40         8.4176E+01    8.4176E+01    1.037E+01%                9.47E+00
 Sc-46  #A    2.4930E-01    2.4930E-01    3.846E+02%                3.29E+00
 CR-51  #A    6.9619E+00    6.9620E+00    1.831E+02%                4.25E+01
 MN-54  #A    1.1164E-01    1.1164E-01    6.910E+02%                1.84E+00
 FE-59  #A   -6.2384E-01   -6.2384E-01    2.244E+02%                3.25E+00
 Co-56  #C    2.3328E+00    2.3328E+00    2.786E+01%                1.66E+00
 CO-57  #A   -5.4485E+00   -5.4485E+00    1.424E+02%                2.58E+01
 CO-58  #A   -9.3531E-01   -9.3531E-01    8.558E+01%                2.68E+00
 CO-60  #A    3.5198E-01    3.5198E-01    1.290E+02%                1.35E+00
 ZN-65  #A   -2.2549E+00   -2.2549E+00    1.332E+02%                1.01E+01
 NB-94  #A    2.1835E-01    2.1835E-01    2.496E+02%                1.93E+00
 ZR-95  #A   -6.5245E-01   -6.5246E-01    2.105E+01%                3.27E+00
 NB-95  #A   -1.4104E+00   -1.4104E+00    6.927E+00%                3.16E+00
 RU-103 #A   -6.3922E-01   -6.3923E-01    1.242E+02%                1.88E+00
 RH-106 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.11E+01
 AG-108M#A    6.8272E-01    6.8272E-01    9.682E+01%                1.49E+00
 AG-110M#A    1.1866E+00    1.1866E+00    1.029E+02%                4.06E+00
 SN-113 #A   -1.0585E+00   -1.0585E+00    1.519E+02%                3.77E+00
 SB-124 #A    6.3109E-01    6.3109E-01    3.333E+01%                6.02E+00
 SB-125 #A    1.4935E+00    1.4935E+00    7.865E+01%                4.82E+00
 I-131   A    8.1163E-01    8.1166E-01    7.742E+01%                1.83E+00
 Gd-153 #A    1.9248E+00    1.9248E+00    2.353E+02%                1.50E+01
 Ga-68  #A   -1.7131E+01   -1.7227E+01    1.896E+02%                7.45E+01
 Tc-99m #A   -6.8211E-01   -6.8283E-01    1.445E+02%                3.28E+00
 BA-133 #A   -1.0952E+00   -1.0952E+00    2.024E+02%                7.39E+00
 CS-134 #A    1.5177E+00    1.5177E+00    3.788E+01%                1.67E+00
 CS-137 #A   -1.5937E+00   -1.5937E+00    2.615E+01%                2.64E+00
 CE-139  A    2.0118E-01    2.0118E-01    3.084E+02%                2.09E+00
 Ba-140 #A    2.2637E+00    2.2637E+00    9.326E+01%                5.05E+00
 La-140 #A    6.3660E-01    6.3662E-01    1.505E+02%                2.24E+00
 CE-141 #A    4.4130E-01    4.4130E-01    4.092E+02%                6.02E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:57:41 AMPage 19
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191253.An1             
                                                                                 
 CE-144 #A   -6.7102E-01   -6.7102E-01    1.046E+03%                2.34E+01
 PM-144 #A   -1.0554E+00   -1.0554E+00    3.589E+01%                2.15E+00
 EU-152  A    3.1435E+00    3.1435E+00    8.075E+01%                1.17E+01
 EU-154  A    2.3679E+00    2.3679E+00    4.647E+01%                3.35E+00
 EU-155 #A    2.6348E+00    2.6348E+00    2.366E+02%                2.07E+01
 HF-181 #A    7.6412E-01    7.6412E-01    1.042E+02%                2.67E+00
 Ta-182 #A    1.2427E+00    1.2427E+00    1.076E+02%                1.37E+01
 Hg-203 #A   -8.2317E-01   -8.2317E-01    6.163E+01%                2.18E+00
 TL-208       8.3803E+00    8.3803E+00    9.968E+00%                1.32E+00
 PM-146 #A    9.1615E-01    9.1615E-01    1.068E+02%                2.02E+00
 Y-88   #A    6.3532E-01    6.3532E-01    8.493E+01%                1.54E+00
 Cd-113m#B    5.5657E-03    5.5657E-03    1.962E+08%                3.70E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.24E+02
 Cf-251 #A    3.2056E+00    3.2056E+00    9.420E+01%                7.65E+00
 Cf-249 #A    8.8177E-01    8.8177E-01    1.076E+02%                2.96E+00
 Sn-126 #A   -1.0736E+00   -1.0736E+00    8.358E+02%                3.00E+01
 PB-210       7.7224E+01    7.7224E+01    2.036E+01%                3.95E+01
 PB-212       2.5542E+01    2.5542E+01    5.211E+00%                2.63E+00
 PB-214       7.1216E+01    7.1216E+01    3.085E+00%                3.38E+00
 BI-207 #A    9.0677E-01    9.0677E-01    9.259E+01%                1.93E+00
 BI-212 #     3.3065E+01    3.3065E+01    1.844E+01%                1.47E+01
 U-235  #A    1.8901E+00    1.8901E+00    1.032E+02%                2.65E+01
 BI-214       6.2538E+01    6.2538E+01    4.055E+00%                2.80E+00
 BI-210M#A   -5.6829E-01   -5.6829E-01    2.210E+02%                4.16E+00
 AC-228       2.9928E+01    2.9928E+01    8.447E+00%                4.24E+00
 TH-227 #A   -3.1892E+00   -3.1892E+00    2.731E+02%                2.16E+01
 TH-229 #A   -1.4766E+01   -1.4766E+01    9.300E+01%                3.47E+01
 TH-234       3.3502E+01    3.3502E+01    2.047E+01%                2.33E+01
 PA-231 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.25E+02
 PA-233 #A   -2.0096E+00   -2.0096E+00    4.975E+01%                1.23E+01
 PA-234 #A   -1.3669E+00   -1.3669E+00    1.674E+02%                1.43E+01
 PA-234M#A    1.2866E+02    1.2866E+02    7.689E+01%                2.58E+02
 AM-241 #A    1.6865E+00    1.6865E+00    1.415E+02%                7.94E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.70E+01
 Ir-192 #A   -9.2755E-02   -9.2755E-02    9.425E+01%                5.07E+00
 Cs-136 #A   -5.4888E-02   -5.4889E-02    1.613E+03%                3.06E+00
 Np-239 #A   -2.5449E+00   -2.5452E+00    2.346E+02%                1.98E+01
 Nd-147 #A    1.7610E+00    1.7611E+00    2.360E+02%                1.22E+01
 TL-210 #A    1.7910E-01    1.7910E-01    3.072E+02%                1.93E+00
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.91E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:57:41 AMPage 20
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191253.An1             
                                                                                 
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.5 to  2000.0 keV)     4.256E+02  Bq/Sample     
 Total Decayed Activity (   37.5 to  2000.0 keV) 4.2557196E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20191385 
-----------------------------------------------------------------------------                      
   Sample Description: 430296_Gamma_160-34284-A-15-C 
             Detector: Detector # 9       
             Batch ID: 430296                 
    Work Order Number: Gamma   
           Lot Number: 160-34284-A-15-C
-----------------------------------------------------------------------------
        Decay to Time: 6/21/2019 03:21        Live Time: 1800   sec
     Acquisition Time: 6/21/2019 03:22:28     Real Time: 1804   sec
        Analysis Time: 6/21/2019 03:52        Dead Time: 0.25   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 9_2019-06-08_1439.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -6.157E+00          114.4     7.045E+00    7.052E+00    2.350E+01
NA-22      4.256E-01          112.4     4.782E-01    4.787E-01    1.637E+00
K-40       1.316E+02            7.0     9.259E+00    1.145E+01    1.060E+01
Sc-46     -4.038E-01          198.1     8.000E-01    8.003E-01    2.708E+00
CR-51     -7.188E+00          106.0     7.618E+00    7.628E+00    2.009E+01
MN-54     -1.215E+00           85.6     1.040E+00    1.042E+00    2.258E+00
FE-59      4.620E-01           90.1     4.164E-01    4.171E-01    3.334E+00
Co-56      4.546E+00           14.3     6.484E-01    6.892E-01    1.595E+00
CO-57      6.141E-01           91.3     5.605E-01    5.615E-01    1.858E+00
CO-58     -1.124E+00           79.2     8.901E-01    8.920E-01    2.955E+00
CO-60      2.390E-01           82.1     1.963E-01    1.967E-01    1.904E+00
ZN-65     -1.830E+00          165.7     3.032E+00    3.033E+00    1.014E+01
NB-94      3.171E-01          211.6     6.709E-01    6.711E-01    2.274E+00
ZR-95     -3.596E-03        36497.3     1.312E+00    1.312E+00    3.219E+00
NB-95      0.000E+00         1.#INF     2.061E-01    2.061E-01    3.092E+00
RU-103     6.625E-01           90.1     5.967E-01    5.976E-01    1.402E+00
RH-106     0.000E+00         1.#INF     2.607E+00    2.607E+00    6.560E+01
AG-108M    7.415E-01           92.1     6.828E-01    6.839E-01    1.595E+00
AG-110M    1.529E+00           83.6     1.279E+00    1.281E+00    3.521E+00
SN-113     9.487E-01           85.2     8.082E-01    8.097E-01    2.687E+00
SB-124    -7.743E-01          256.4     1.985E+00    1.986E+00    6.602E+00
SB-125     2.882E+00           61.2     1.764E+00    1.770E+00    5.270E+00
I-131      7.603E-01           93.7     7.121E-01    7.132E-01    1.656E+00
Gd-153     1.078E+00          478.0     5.151E+00    5.151E+00    1.706E+01
Ga-68      1.064E+01          252.0     2.681E+01    2.682E+01    5.864E+01
Tc-99m    -7.056E-01          140.6     9.921E-01    9.929E-01    3.288E+00
BA-133    -1.046E+00          226.2     2.365E+00    2.366E+00    7.857E+00
CS-134     2.511E+00           22.1     5.542E-01    5.692E-01    1.186E+00
CS-137     3.194E+00           22.1     7.069E-01    7.262E-01    1.412E+00
CE-139    -3.670E-01          192.5     7.064E-01    7.072E-01    2.355E+00
Ba-140     2.271E+00           94.6     2.149E+00    2.152E+00    6.127E+00
La-140    -1.796E+00           62.0     1.114E+00    1.118E+00    2.820E+00
CE-141    -5.443E-01          233.2     1.269E+00    1.270E+00    4.228E+00
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CE-144     3.604E+00          214.0     7.713E+00    7.715E+00    2.560E+01
PM-144     1.611E-01          414.2     6.675E-01    6.676E-01    2.274E+00
EU-152     3.799E+00           82.4     3.131E+00    3.138E+00    5.419E+00
EU-154     1.271E+00           66.9     8.506E-01    8.533E-01    4.073E+00
EU-155     3.106E+00          227.3     7.061E+00    7.063E+00    2.337E+01
HF-181     1.517E+00           82.7     1.254E+00    1.256E+00    2.941E+00
Ta-182     1.137E+00          114.1     1.298E+00    1.299E+00    1.453E+01
Hg-203    -8.194E-01           79.6     6.521E-01    6.538E-01    2.161E+00
TL-208     1.250E+01            8.1     1.008E+00    1.198E+00    1.727E+00
PM-146     8.606E-01          115.1     9.902E-01    9.912E-01    2.322E+00
Y-88       8.030E-01           81.8     6.565E-01    6.581E-01    1.337E+00
Cd-113m    2.388E+03          335.0     8.001E+03    8.002E+03    2.695E+04
Cd-109     0.000E+00         1.#INF     4.358E+01    4.358E+01    1.442E+02
Cf-251    -2.634E-01         1326.3     3.494E+00    3.494E+00    8.891E+00
Cf-249     0.000E+00         1.#INF     3.395E-01    3.395E-01    3.598E+00
Sn-126    -7.070E-02        13588.6     9.607E+00    9.607E+00    3.204E+01
PB-210     1.017E+02           19.6     1.990E+01    2.078E+01    4.761E+01
PB-212     4.129E+01            3.5     1.451E+00    3.040E+00    2.816E+00
PB-214     1.205E+02            2.0     2.436E+00    6.716E+00    3.634E+00
BI-207     3.759E-01          277.8     1.044E+00    1.044E+00    2.279E+00
BI-212     4.627E+01           14.5     6.711E+00    7.128E+00    1.305E+01
U-235      7.133E+00           80.5     5.741E+00    5.752E+00    1.766E+01
BI-214     1.098E+02            2.5     2.705E+00    6.315E+00    2.339E+00
BI-210M   -9.766E-01          109.5     1.069E+00    1.071E+00    3.562E+00
AC-228     4.159E+01            6.4     2.677E+00    3.416E+00    5.309E+00
TH-227     5.908E+00          110.2     6.510E+00    6.520E+00    2.181E+01
TH-229     7.317E+00          103.4     7.563E+00    7.585E+00    3.531E+01
TH-234     5.413E+01           15.6     8.459E+00    8.981E+00    2.628E+01
PA-231    -2.409E+01          200.0     4.816E+01    4.818E+01    1.599E+02
PA-233    -6.236E-03        33125.8     2.066E+00    2.066E+00    1.287E+01
PA-234     6.931E-01           82.8     5.736E-01    5.748E-01    1.552E+01
PA-234M    8.620E+01           92.9     8.009E+01    8.021E+01    2.685E+02
AM-241    -2.685E+00           30.4     8.172E-01    8.290E-01    9.228E+00
Np-237     0.000E+00         1.#INF     1.300E+01    1.300E+01    4.300E+01
Ir-192     1.654E-01          706.8     1.169E+00    1.169E+00    3.904E+00
Cs-136     7.309E-01           61.5     4.492E-01    4.511E-01    2.918E+00
Np-239    -2.988E+00          226.6     6.771E+00    6.774E+00    2.240E+01
Nd-147     1.739E+00          275.1     4.783E+00    4.784E+00    1.138E+01
TL-210    -9.237E-01           81.4     7.517E-01    7.535E-01    2.500E+00
Kr-85      0.000E+00         1.#INF     6.804E+01    6.804E+01    5.769E+02
-----------------------------------------------------------------------------
Total      3.208E+03

      Analyst: conrad.reuscher
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage  1
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
 Sample description                                             
      430296_Gamma_160-34284-A-15-C                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20191385.An1

 Acquisition information
        Start time:                 6/21/2019 3:22:28 AM
        Live time:               1800
        Real time:               1804
        Dead time:                  0.25 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage  2
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/21/2019 3:21:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2019-06-08_1439.PBC
                                                 6/8/2019 2:39:18 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   42 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1354

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.48      200.  19.57   0.90  2.571E-02    46.54   4.250  1.017E+02 PB210 
    63.47      221.  25.18   0.76  3.933E-02    63.29   3.810  8.218E+01 TH234 
                                                64.28   9.700  3.175E+01 Sn126 
    74.78      860.   5.97   1.03  4.571E-02
    77.22     1464.   3.79   1.03  4.680E-02
    79.49       76.  48.35   1.03  4.773E-02
    84.02      243.  14.79   1.03  4.937E-02
    87.21      520.   7.86   1.04  5.031E-02    86.49  13.100  4.399E+01 Np237 
                                                86.54  30.700  1.877E+01 EU155 
                                                86.94   9.040  6.359E+01 Sn126 
                                                87.57  37.500  1.528E+01 Sn126 
                                                88.04   3.790  1.508E+02 Cd109 
    89.91      245.  15.45   1.04  5.099E-02
    92.96      373.  10.44   1.04  5.165E-02    92.59   5.584  7.205E+01 TH234 
                                                93.35   5.561    PBC<MDA AC228 
    97.48       30. 478.02   1.05  5.240E-02    97.50  30.000    PBC<MDA Gd153 
    99.48       53. 273.38   1.05  5.266E-02    99.50  15.000    PBC<MDA Np239 
   105.31       63. 227.32   1.05  5.318E-02   105.31  21.200    PBC<MDA EU155 
   121.78       53.  84.05   1.07  5.305E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  6.503E-01 CO57  
   122.06       50.  91.28   1.07  5.303E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  6.141E-01 CO57  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage  3
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   134.15       37. 213.98   1.08  5.189E-02   133.54  11.090    PBC<MDA CE144 
   143.79       48. 109.60   1.09  5.039E-02   143.79  10.960    PBC<MDA U235  
   162.66       52.  94.62   1.11  4.690E-02   162.66   6.220    PBC<MDA Ba140 
   163.38       26. 190.91   1.11  4.676E-02   163.38   5.080    PBC<MDA U235  
   185.93      682.   7.71   1.11  4.400E-02   185.72  54.000  1.594E+01 U235  
   205.33       49.  99.14   1.15  4.123E-02   205.33   5.010    PBC<MDA U235  
   210.85       48. 103.36   1.15  4.052E-02   210.85   2.990    PBC<MDA TH229 
   235.97       42. 183.32   1.18  3.760E-02   235.97  12.300    PBC<MDA TH227 
   238.54     1201.   3.51   1.18  3.733E-02   238.63  43.300  4.130E+01 PB212 
   241.87      676.   5.40   1.18  3.699E-02   242.00   7.430  1.367E+02 PB214 
   244.69       38. 197.96   1.18  3.670E-02   244.69   7.580    PBC<MDA EU152 
   256.24       33. 122.26   1.20  3.558E-02   256.24   7.000    PBC<MDA TH227 
   263.70        9. 335.00   1.20  3.489E-02   263.70   0.006    PBC<MDA Cd113m
   277.49       70.  30.24   1.73  3.372E-02   277.28   6.310  1.831E+01 TL208 
   284.30       39.  93.66   1.22  3.315E-02   284.30   6.140    PBC<MDA I131  
   295.11     1379.   3.99   1.28  3.232E-02   295.09  19.300  1.228E+02 PB214 
                                               296.00  79.000  3.006E+01 TL210 
   300.08      100.  21.17   1.24  3.195E-02   300.03   3.280  5.289E+01 PB212 
                                               300.07   2.460  7.052E+01 PA231 
                                               300.18   6.200  2.799E+01 PA233 
   316.49        8. 706.81   1.25  3.080E-02   316.49  87.040    PBC<MDA Ir192 
   338.18      276.  12.66   1.32  2.941E-02   338.32  12.010  4.349E+01 AC228 
   345.83       38. 133.31   1.28  2.896E-02   345.83  15.070    PBC<MDA HF181 
   351.81     2356.   2.55   1.27  2.861E-02   351.93  37.600  1.217E+02 PB214 
   391.69       29.  85.19   1.32  2.653E-02   391.69  64.000    PBC<MDA SN113 
   409.59       62.  36.71   0.77  2.570E-02
   433.94       30.  92.09   1.35  2.466E-02   433.94  90.480    PBC<MDA AG108M
   453.88       24. 115.06   1.37  2.388E-02   453.88  65.000    PBC<MDA PM146 
   463.37       30.  85.94   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   482.00       30.  97.80   1.40  2.286E-02   482.00  80.500    PBC<MDA HF181 
   487.02       20. 140.44   1.40  2.269E-02   487.02  45.500    PBC<MDA La140 
   497.05       24.  90.06   1.41  2.236E-02   497.05  90.900    PBC<MDA RU103 
   511.86      154.  16.83   2.67  2.188E-02   511.86  20.000  1.955E+01 RH106 
   531.22        9. 275.09   1.44  2.130E-02   531.00  13.000    PBC<MDA Nd147 
   537.26        3. 738.97   1.44  2.112E-02   537.26  24.390    PBC<MDA Ba140 
   563.24       85.  21.60   1.47  2.040E-02   563.24   8.350  2.772E+01 CS134 
   569.32       43.  35.50   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200    PBC<MDA PA234 
                                               569.70  97.740    PBC<MDA BI207 
   583.28      378.   8.06   1.52  1.988E-02   583.02  84.500  1.250E+01 TL208 
   600.50       23. 284.02   1.50  1.946E-02   600.50  17.860    PBC<MDA SB125 
   609.33     1780.   2.66   1.52  1.925E-02   609.31  46.090  1.115E+02 BI214 
                                               610.30   5.750  8.948E+02 RU103 
   635.89       23.  61.20   1.53  1.864E-02   635.89  11.310    PBC<MDA SB125 
   661.47       89.  22.13   1.73  1.810E-02   661.66  85.210  3.194E+00 CS137 
   696.54        5. 414.25   1.58  1.741E-02   696.54  99.000    PBC<MDA PM144 
   702.63       10. 211.58   1.58  1.730E-02   702.63  97.900    PBC<MDA NB94  
   727.24      106.  14.50   1.67  1.686E-02   727.17   7.550  4.627E+01 BI212 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage  4
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   768.44      205.  12.05   1.33  1.616E-02
   795.11       61.  22.07   1.95  1.574E-02   795.87  85.530  2.511E+00 CS134 
   818.50       14. 166.37   1.67  1.540E-02   818.50 100.000    PBC<MDA Cs136 
   846.77       12. 161.27   1.70  1.501E-02   846.77  99.935    PBC<MDA Co56  
   860.73      112.  17.87   1.48  1.482E-02   860.56  12.420  3.371E+01 TL208 
   873.23       10. 182.61   1.72  1.465E-02   873.23  12.270    PBC<MDA EU154 
   884.68       24.  83.61   1.73  1.451E-02   884.68  72.680    PBC<MDA AG110M
   911.26      298.   9.12   1.41  1.418E-02   911.07  29.000  4.030E+01 AC228 
   946.02       20.  82.77   1.77  1.377E-02   946.02  13.400    PBC<MDA PA234 
   964.11       20. 122.08   1.79  1.357E-02   964.11  14.605    PBC<MDA EU152 
   969.25      180.  11.37   1.57  1.352E-02   968.97  17.460  4.243E+01 AC228 
   996.33       19.  76.89   1.81  1.323E-02   996.33  10.600    PBC<MDA EU154 
  1001.00       17.  92.92   1.81  1.318E-02  1001.00   0.837    PBC<MDA PA234M
  1004.77       11. 158.24   1.82  1.314E-02  1004.77  18.010    PBC<MDA EU154 
  1037.84        5. 352.91   1.84  1.281E-02  1037.84  14.130    PBC<MDA Co56  
  1048.07       18.  61.45   1.85  1.271E-02  1048.07  80.000    PBC<MDA Cs136 
  1063.55        6. 277.75   1.86  1.257E-02  1063.66  74.500    PBC<MDA BI207 
  1077.40        7. 251.99   1.87  1.244E-02  1077.40   3.300    PBC<MDA Ga68  
  1120.26      431.   6.15   1.71  1.206E-02  1120.29  15.100  1.316E+02 BI214 
                                              1120.55  99.987  1.988E+01 Sc46  
                                              1121.30  34.900  5.698E+01 Ta182 
  1173.24       19.  82.13   1.94  1.163E-02  1173.24  99.900    PBC<MDA CO60  
  1221.41       13. 114.11   1.97  1.126E-02  1221.41  27.000    PBC<MDA Ta182 
  1238.28      151.  14.26   1.98  1.114E-02  1238.28  66.070  1.140E+01 Co56  
  1274.53        8. 112.36   2.01  1.088E-02  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  1.209E+00 EU154 
  1291.60       14.  90.14   2.02  1.077E-02  1291.60  43.200    PBC<MDA FE59  
  1384.30       10. 173.66   2.08  1.018E-02  1384.30  24.290    PBC<MDA AG110M
  1408.00       61.  27.55   2.10  1.004E-02  1408.00  21.005  1.600E+01 EU152 
  1460.84      246.   7.03   2.54  9.749E-03  1460.83  10.670  1.316E+02 K40   
  1764.51      320.   6.01   1.79  8.350E-03  1764.49  15.400  1.381E+02 BI214 
  1836.06       12.  81.75   2.35  8.079E-03  1836.06  99.200    PBC<MDA Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.73    74.76       885.       860. 1.881E+04    5.97   1.025  -       D
   308.47    77.20       804.      1464. 3.127E+04    3.79   1.027  -       D
   317.55    79.47       642.        76. 1.598E+03   48.35   1.030  -      sD
   335.94    84.10       579.       244. 4.944E+03   15.34   1.034  -      sD
   359.49    89.99       532.       248. 4.866E+03   14.60   1.040  -       D
   743.22   185.93       480.       682. 1.550E+04    7.71   1.108  -        
  1637.73   409.59       114.        62. 2.413E+03   36.71   0.767  -      s 
  3073.22   768.44        64.       205. 1.268E+04   12.05   1.332  -      s 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage  5
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.57    46.48       382.       200.     0.111    19.57   0.900 
 TH-227    200.20    50.14      1328.       -32.    -0.018   162.85   1.001 
 AM-241    237.77    59.54      2138.       -63.    -0.035    30.43   1.010s
 TH-234    252.77    63.29       705.       213.     0.118    18.90   1.014D
 BA-133    323.56    80.99     11815.       -63.    -0.035    30.69   1.031 
 Np-237    345.55    86.49     11752.         0.     0.000   244.44   1.036A
 EU-155    345.76    86.54     11689.       -63.    -0.035   243.79   1.036s
 Sn-126    347.35    86.94     11329.       -63.    -0.035   239.96   1.037 
 Sn-126    349.87    87.57     10899.       -63.    -0.035   235.21   1.037 
 Cd-109    351.75    88.04     11244.         0.     0.000   238.79   1.038A
 Nd-147    363.99    91.10     10812.       -63.    -0.035   233.53   1.041s
 TH-234    369.94    92.59       821.       280.     0.156    15.63   1.042D
 AC-228    372.98    93.35     10561.        62.     0.034   235.26   1.043s
 Gd-153    389.58    97.50     10606.        30.     0.017   478.02   1.047s
 Np-239    397.58    99.50     10583.        53.     0.030   273.38   1.049D
 Np-239    414.37   103.70     10636.         0.     0.000  1000.00   1.053 
 EU-155    420.82   105.31     10236.        63.     0.035   227.32   1.054s
 Np-239    424.09   106.13     10804.       -65.    -0.036   226.58   1.055s
 EU-152    486.67   121.78       971.        53.     0.030    84.05   1.070 
 CO-57     487.80   122.06      1024.        50.     0.028    91.28   1.070 
 EU-154    491.95   123.10      1116.       -56.    -0.031    85.65   1.071s
 PA-234    524.72   131.29      3105.       -57.    -0.032   251.47   1.079 
 HF-181    531.64   133.02      3084.       -51.    -0.028   155.12   1.081s
 CE-144    533.69   133.54      3172.        37.     0.021   213.98   1.081s
 Tc-99m    561.57   140.51      3066.       -56.    -0.031   140.61   1.088s
 U-235     574.67   143.79      1376.        48.     0.027   109.60   1.091s
 CE-141    581.29   145.44      1511.       -24.    -0.013   233.19   1.092s
 Ba-140    650.15   162.66      1164.        52.     0.029    94.62   1.108s
 U-235     653.03   163.38      1215.        26.     0.014   190.91   1.109s
 CE-139    662.92   165.85      1145.       -25.    -0.014   192.46   1.111s
 U-235     742.37   185.72      1436.       -52.    -0.029   104.38   1.130 
 TH-229    773.52   193.51       632.        -9.    -0.005   547.91   1.137 
 U-235     820.80   205.33       604.        49.     0.027    99.14   1.148s
 TH-229    842.87   210.85       628.        48.     0.027   103.36   1.153s
 Cf-251    907.45   227.00       564.       -43.    -0.024   109.20   1.168s
 TH-227    943.33   235.97      2986.        42.     0.024   183.32   1.176 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage  6
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PB-212    953.97   238.63       289.      1201.     0.667     3.51   1.179D
 PB-214    967.43   242.00       328.       675.     0.375     5.41   1.182D
 EU-152    978.21   244.69      2738.        38.     0.021   197.96   1.185s
 TH-227   1024.39   256.24       416.        33.     0.018   122.26   1.195s
 Cd-113m  1054.23   263.70       450.         9.     0.005   335.00   1.202 
 BI-210M  1062.75   265.83       542.       -30.    -0.017   109.51   1.204 
 TL-208   1109.38   277.49       134.        70.     0.039    30.24   1.728s
 Hg-203   1116.22   279.20       495.       -40.    -0.022    79.59   1.216s
 I-131    1136.61   284.30       332.        39.     0.021    93.66   1.221 
 PB-214   1179.77   295.09       203.      1325.     0.736     3.14   1.231D
 TL-210   1183.41   296.00      3243.       -39.    -0.022   204.71   1.231s
 PB-212   1199.52   300.03       173.       100.     0.055    21.17   1.235D
 PA-231   1199.68   300.07      3204.       -40.    -0.022   202.83   1.235 
 PA-233   1200.12   300.18      3164.       -40.    -0.022   201.58   1.235 
 PA-231   1210.00   302.65      3124.       -40.    -0.022   199.96   1.237s
 BA-133   1210.81   302.85      3085.       -40.    -0.022   198.66   1.238s
 Ba-140   1218.80   304.85      3045.       -13.    -0.007   593.60   1.240s
 BI-210M  1218.99   304.90      3032.         0.     0.000  1000.00   1.240s
 Ir-192   1233.16   308.44      3032.         0.     0.000  1000.00   1.243s
 Ir-192   1265.35   316.49      1588.         8.     0.004   706.81   1.250s
 CR-51    1279.73   320.08       528.       -39.    -0.022   105.98   1.253s
 La-140   1314.43   328.76      1592.       -40.    -0.022   142.19   1.261s
 Cf-249   1333.15   333.44      1552.       -40.    -0.022   139.95   1.265s
 AC-228   1352.12   338.18       212.       276.     0.154    12.66   1.319 
 Cs-136   1361.66   340.57      1512.       -40.    -0.022   137.45   1.272s
 EU-152   1376.53   344.29      1472.       -33.    -0.018   165.89   1.275s
 HF-181   1382.70   345.83      1241.        38.     0.021   133.31   1.276s
 PB-214   1406.60   351.81       211.      2356.     1.309     2.55   1.274 
 BA-133   1423.37   356.00      2793.       -33.    -0.018   226.20   1.285s
 Cf-249   1551.17   387.95       572.         0.     0.000  1000.00   1.314s
 SN-113   1566.12   391.69       290.        29.     0.016    85.19   1.317s
 SB-125   1710.86   427.88       208.        -3.    -0.002   782.66   1.349s
 AG-108M  1735.10   433.94       173.        30.     0.017    92.09   1.354 
 PM-146   1814.87   453.88       178.        24.     0.013   115.06   1.372s
 SB-125   1852.82   463.37       320.        30.     0.017    85.94   1.380s
 Ir-192   1871.59   468.06       375.        -9.    -0.005   295.02   1.384s
 BE-7     1909.73   477.60       458.       -27.    -0.015   114.41   1.392s
 HF-181   1927.34   482.00       413.        30.     0.017    97.80   1.396s
 La-140   1947.43   487.02       381.        20.     0.011   140.44   1.400s
 RU-103   1987.56   497.05       109.        24.     0.013    90.06   1.409s
 RH-106   2046.81   511.86       259.       154.     0.086    16.83   2.672s
 Kr-85    2055.27   513.98       413.         0.     0.000  1000.00   1.424s
 Nd-147   2123.35   531.00       134.         9.     0.005   275.09   1.438s
 Ba-140   2148.39   537.26       135.         3.     0.002   738.97   1.444s
 CS-134   2252.30   563.24        56.        85.     0.047    21.60   1.466 
 CS-134   2276.64   569.32        95.        43.     0.024    35.50   1.471 
 TL-208   2332.47   583.28       113.       378.     0.210     8.06   1.522 
 SB-125   2401.36   600.50      2173.        23.     0.013   284.02   1.497s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage  7
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-124   2410.29   602.73      2307.       -27.    -0.015   256.39   1.499s
 CS-134   2418.21   604.71      2252.       -27.    -0.015   253.03   1.500s
 BI-214   2436.61   609.31        55.      1754.     0.974     2.46   1.504D
 AG-108M  2456.49   614.28      2220.         0.     0.000  1000.00   1.508s
 PM-144   2471.62   618.06      2220.         0.     0.000  1000.00   1.512s
 RH-106   2487.04   621.92      2220.         0.     0.000  1000.00   1.515 
 SB-125   2542.94   635.89        89.        23.     0.013    61.20   1.526s
 I-131    2547.28   636.97       135.        -7.    -0.004   590.36   1.527s
 AG-110M  2630.43   657.76       249.       -27.    -0.015   163.00   1.544s
 CS-137   2645.27   661.47        61.        89.     0.049    22.13   1.728 
 PM-144   2785.58   696.54       212.         5.     0.003   414.25   1.576s
 NB-94    2809.93   702.63       204.        10.     0.005   211.58   1.581s
 SB-124   2890.57   722.79       255.        -4.    -0.002   591.15   1.598s
 AG-108M  2891.17   722.94       251.         0.     0.000  1000.00   1.598s
 EU-154   2892.86   723.36       251.         0.     0.000  1000.00   1.598s
 ZR-95    2896.22   724.20       305.       -30.    -0.017    84.53   1.599s
 BI-212   2908.39   727.24        34.       106.     0.059    14.50   1.673 
 PM-146   2988.08   747.16       107.        -9.    -0.005   237.73   1.617s
 AG-110M  3055.23   763.94       364.       -13.    -0.007   209.39   1.631s
 NB-95    3062.61   765.79       351.         0.     0.000  1000.00   1.632s
 PA-234M  3065.10   766.41       351.         0.     0.000  1000.00   1.633s
 EU-152   3115.14   778.92       120.       -28.    -0.016    88.12   1.643s
 BI-212   3141.15   785.42       280.       -22.    -0.012   109.56   1.648 
 CS-134   3179.91   795.11        31.        61.     0.034    22.07   1.950 
 TL-210   3197.88   799.60       208.       -26.    -0.014    81.38   1.659s
 CS-134   3207.29   801.95       247.       -28.    -0.016    80.78   1.661s
 CO-58    3242.59   810.78       290.       -31.    -0.017    79.16   1.668s
 La-140   3262.58   815.77       256.       -30.    -0.017    77.11   1.672s
 Cs-136   3273.50   818.50       281.        14.     0.008   166.37   1.674s
 MN-54    3338.91   834.85       160.       -33.    -0.018    85.59   1.687 
 Co-56    3386.61   846.77        75.        12.     0.007   161.27   1.696s
 TL-208   3442.47   860.73        44.       112.     0.062    17.87   1.482 
 NB-94    3483.94   871.10       115.       -23.    -0.013    69.16   1.715s
 EU-154   3492.47   873.23       150.        10.     0.005   182.61   1.717s
 PA-234   3521.68   880.53       213.       -27.    -0.015    79.50   1.722s
 PA-234   3532.53   883.24       240.        -3.    -0.001   862.34   1.724s
 AG-110M  3538.30   884.68       189.        24.     0.013    83.61   1.725s
 Sc-46    3556.69   889.28       211.       -11.    -0.006   198.13   1.729s
 Y-88     3591.74   898.04        91.        -3.    -0.002   624.49   1.736s
 AC-228   3644.66   911.26        62.       298.     0.166     9.12   1.409 
 AG-110M  3749.60   937.49       195.       -39.    -0.021    45.83   1.766s
 PA-234   3783.72   946.02        55.        20.     0.011    82.77   1.772s
 EU-152   3856.11   964.11       278.        20.     0.011   122.08   1.786 
 AC-228   3876.69   969.25        43.       180.     0.100    11.37   1.565 
 EU-154   3985.03   996.33        96.        19.     0.010    76.89   1.810s
 PA-234M  4003.71  1001.00       118.        17.     0.010    92.92   1.814s
 EU-154   4018.82  1004.77       146.        11.     0.006   158.24   1.816s
 Co-56    4151.13  1037.84        59.         5.     0.003   352.91   1.841s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage  8
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cs-136   4192.07  1048.07        53.        18.     0.010    61.45   1.848s
 RH-106   4201.23  1050.36        87.        -4.    -0.002   377.97   1.850s
 BI-207   4254.46  1063.66        59.         6.     0.004   277.75   1.860s
 Ga-68    4309.44  1077.40        53.         7.     0.004   251.99   1.870s
 FE-59    4396.88  1099.25        69.        -6.    -0.004   301.47   1.886 
 EU-152   4448.20  1112.07       571.       -23.    -0.013   149.50   1.895s
 ZN-65    4462.09  1115.55       548.       -20.    -0.011   165.65   1.897s
 BI-214   4480.94  1120.26        41.       431.     0.240     6.15   1.706 
 Sc-46    4482.12  1120.55       528.         0.     0.000  1000.00   1.901s
 CO-60    4692.96  1173.24        43.        19.     0.010    82.13   1.938s
 Ta-182   4756.25  1189.05        51.        -5.    -0.003   337.93   1.949 
 Ta-182   4885.75  1221.41        40.        13.     0.007   114.11   1.972 
 Co-56    4953.27  1238.28        57.       151.     0.084    14.26   1.984 
 NA-22    5098.35  1274.53        40.         8.     0.005   112.36   2.008s
 EU-154   5098.39  1274.54        48.         0.     0.000  1000.00   2.008s
 FE-59    5166.65  1291.60        29.        14.     0.008    90.14   2.020 
 TL-210   5252.32  1313.00        91.       -28.    -0.016    81.10   2.034s
 CO-60    5330.37  1332.50        51.        -8.    -0.004   212.32   2.047s
 AG-110M  5537.69  1384.30        57.        10.     0.006   173.66   2.082s
 EU-152   5632.56  1408.00        40.        61.     0.034    27.55   2.097s
 K-40     5844.06  1460.84        14.       246.     0.137     7.03   2.542 
 La-140   6385.95  1596.21        78.       -28.    -0.016    62.04   2.215s
 BI-214   7059.72  1764.51         9.       320.     0.178     6.01   1.786s
 Co-56    7087.11  1771.35       347.       -11.    -0.006   241.38   2.318s
 Y-88     7346.20  1836.06        13.        12.     0.006    81.75   2.354s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -6.1575E+00                                      5.31E+01             
                           477.60-6.157E+00 ?(  2.350E+01 1.14E+02 1.05E+01 G  
 
NA-22    C   4.2564E-01                                      9.50E+02             
                          1274.53 4.256E-01 ?(  1.637E+00 1.12E+02 9.99E+01 G  
 
K-40     N   1.3165E+02                                      4.66E+11             
                          1460.83 1.316E+02  (P 1.060E+01 7.03E+00 1.07E+01 G  
 
Sc-46    F  -4.0379E-01                                      8.38E+01             
                           889.28-4.038E-01 ?(  2.708E+00 1.98E+02 1.00E+02 G  
                          1120.55 0.000E+00 +   5.059E+00 1.00E+03 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage  9
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CR-51    F  -7.1879E+00                                      2.77E+01             
                           320.08-7.188E+00 &(P 2.009E+01 1.06E+02 9.94E+00 G  
 
MN-54    C  -1.2153E+00                                      3.12E+02             
                           834.85-1.215E+00 ?(  2.258E+00 8.56E+01 1.00E+02 G  
 
FE-59    F   4.6196E-01                                      4.45E+01             
                          1099.25-5.086E-01 ?(  3.334E+00 3.01E+02 5.65E+01 G  
                          1291.60 1.731E+00 &(P 3.295E+00 9.01E+01 4.32E+01 G  
 
Co-56    C   4.5465E+00                                      7.73E+01             
                           846.77 4.446E-01 ?(  1.595E+00 1.61E+02 9.99E+01 G  
                          1238.28 1.140E+01  (P 2.862E+00 1.43E+01 6.61E+01 G  
                          1037.84 1.529E+00 &(P 1.182E+01 3.53E+02 1.41E+01 G  
                          1771.35-4.743E+00 +   3.860E+01 2.41E+02 1.55E+01  A 
 
CO-57    C   6.1411E-01                                      2.72E+02             
                           122.06 6.141E-01 &(  1.858E+00 9.13E+01 8.56E+01 G  
                           136.47-7.707E-07 &   2.663E+01 1.04E+09 1.07E+01 G  
 
CO-58    C  -1.1245E+00                                      7.09E+01             
                           810.78-1.124E+00 &(  2.955E+00 7.92E+01 9.95E+01 G  
 
CO-60    F   2.3904E-01                                      1.93E+03             
                          1332.50-4.233E-01 ?(  1.904E+00 2.12E+02 1.00E+02 G  
                          1173.24 9.019E-01 @(P 1.589E+00 8.21E+01 9.99E+01 G  
 
ZN-65    F  -1.8300E+00                                      2.44E+02             
                          1115.55-1.830E+00 ?(  1.014E+01 1.66E+02 5.06E+01 G  
 
NB-94    I   3.1710E-01                                      7.41E+06             
                           702.63 3.171E-01 &(  2.274E+00 2.12E+02 9.79E+01 G  
                           871.10-8.713E-01 +   1.996E+00 6.92E+01 9.99E+01 G  
 
ZR-95    I  -3.5957E-03                                      6.40E+01             
                           756.73-3.596E-03 %(P 3.219E+00 3.65E+04 5.45E+01 G  
                           724.20-2.228E+00 +   6.260E+00 8.45E+01 4.42E+01 G  
 
RU-103   I   6.6253E-01                                      3.93E+01             
                           497.05 6.625E-01 *(P 1.402E+00 9.01E+01 9.09E+01 G  
                           610.30-2.728E+00 %   1.118E+02 1.23E+03 5.75E+00 GA 
 
AG-108M  C   7.4148E-01                                      1.53E+05             
                           433.94 7.415E-01 ?(  1.595E+00 9.21E+01 9.05E+01 G  
                           722.94 0.000E+00 -   2.765E+00 1.00E+03 9.08E+01 G  
                           614.28 0.000E+00 -   7.184E+00 1.00E+03 8.98E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage 10
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-110M  F   1.5292E+00                                      2.50E+02             
                           884.68 1.265E+00 ?(  3.521E+00 8.36E+01 7.27E+01 G  
                           657.76-8.559E-01 - P 2.461E+00 1.63E+02 9.46E+01 G  
                           937.49-4.501E+00 + P 7.907E+00 4.58E+01 3.44E+01 G  
                          1384.30 2.321E+00 ?(  8.488E+00 1.74E+02 2.43E+01 G  
                           763.94-1.997E+00 &   1.407E+01 2.09E+02 2.23E+01 G  
 
SN-113   F   9.4869E-01                                      1.15E+02             
                           391.69 9.487E-01 &(P 2.687E+00 8.52E+01 6.40E+01 G  
 
SB-124   F  -7.7428E-01                                      6.02E+01             
                           602.73-7.743E-01 &(  6.602E+00 2.56E+02 9.83E+01 G  
                          1690.98-2.097E-01 % P 3.531E+00 1.11E+03 4.78E+01 G  
                           722.79-1.163E+00 +   2.340E+01 5.91E+02 1.08E+01 G  
 
SB-125   I   2.8817E+00                                      1.01E+03             
                           427.88-2.379E-01 &(P 5.270E+00 7.83E+02 2.96E+01 G  
                           600.50 3.721E+00 ?(  3.517E+01 2.84E+02 1.79E+01 G  
                           635.89 6.095E+00 &(  1.227E+01 6.12E+01 1.13E+01 G  
                           463.37 6.798E+00  (P 1.942E+01 8.59E+01 1.05E+01 G  
 
I-131    I   7.6035E-01                                      8.02E+00             
                           364.48 2.437E-02 %(  1.656E+00 2.74E+03 8.17E+01 G  
                           284.30 1.055E+01 ?(  2.392E+01 9.37E+01 6.14E+00 G  
                           636.97-3.045E+00 + P 2.369E+01 5.90E+02 7.17E+00 G  
 
Gd-153   F   1.0775E+00                                      2.42E+02             
                            97.50 1.078E+00 ?(  1.706E+01 4.78E+02 3.00E+01 G  
                           103.20 0.000E+00 }   4.814E+00 2.58E+03 2.18E+01 G  
 
Ga-68    C   1.0639E+01                                      4.71E-02             
                          1077.40 1.064E+01 ?(  5.864E+01 2.52E+02 3.30E+00 G  
 
Tc-99m   I  -7.0557E-01                                      2.51E-01             
                           140.51-7.056E-01 ?(  3.288E+00 1.41E+02 8.93E+01 G  
 
BA-133   F  -1.0457E+00                                      3.85E+03             
                           356.00-1.046E+00 &(  7.857E+00 2.26E+02 6.20E+01 G  
                           302.85-3.787E+00 &   2.497E+01 1.99E+02 1.83E+01 G  
                           383.84 6.158E-01 %   2.630E+01 1.27E+03 8.94E+00 GA 
                            80.99-2.131E+00 + P 1.720E+01 3.07E+01 3.41E+01 GA 
 
CS-134   I   2.5109E+00                                      7.54E+02             
                           795.87 2.511E+00  (  1.186E+00 2.21E+01 8.55E+01 G  
                           604.71-7.821E-01 -   6.582E+00 2.53E+02 9.76E+01 G  
                           569.32 7.674E+00 +   8.590E+00 3.55E+01 1.54E+01 G  
                           801.95-1.156E+01 &   3.104E+01 8.08E+01 8.69E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage 11
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           563.24 2.772E+01 +   1.226E+01 2.16E+01 8.35E+00 G  
 
CS-137   I   3.1941E+00                                      1.10E+04             
                           661.66 3.194E+00  (  1.412E+00 2.21E+01 8.52E+01 G  
 
CE-139   F  -3.6703E-01                                      1.38E+02             
                           165.85-3.670E-01 ?(  2.355E+00 1.92E+02 7.99E+01 G  
 
Ba-140   I   2.2708E+00                                      1.28E+01             
                           537.26 3.466E-01  (P 6.127E+00 7.39E+02 2.44E+01 G  
                           162.66 9.816E+00 *(  3.079E+01 9.46E+01 6.22E+00 G  
                           304.85-5.393E+00 +   1.065E+02 5.94E+02 4.29E+00 G  
 
La-140   I  -1.7960E+00                                      1.28E+01             
                          1596.21-1.796E+00 ?(P 2.820E+00 6.20E+01 9.54E+01 G  
                           487.02 1.072E+00 +   5.041E+00 1.40E+02 4.55E+01 G  
                           328.76-3.644E+00 +   1.721E+01 1.42E+02 2.03E+01 G  
                           815.77-4.669E+00 +   1.195E+01 7.71E+01 2.33E+01 G  
 
CE-141   I  -5.4432E-01                                      3.25E+01             
                           145.44-5.443E-01 &(  4.228E+00 2.33E+02 4.82E+01 G  
 
CE-144   I   3.6043E+00                                      2.85E+02             
                           133.54 3.604E+00 &(  2.560E+01 2.14E+02 1.11E+01 G  
 
PM-144   C   1.6114E-01                                      3.63E+02             
                           696.54 1.611E-01 ?(  2.274E+00 4.14E+02 9.90E+01 G  
                           618.06 0.000E+00 -   6.543E+00 1.00E+03 9.91E+01 G  
 
EU-152   F   3.7986E+00                                      4.94E+03             
                           121.78 1.947E+00 ?(  5.419E+00 8.40E+01 2.86E+01 G  
                           344.29-2.374E+00 -   1.310E+01 1.66E+02 2.65E+01 G  
                          1112.07-7.662E+00 +   3.828E+01 1.50E+02 1.36E+01 G  
                           778.92-7.510E+00 +   1.443E+01 8.81E+01 1.29E+01 G  
                           964.11 5.505E+00  (  2.252E+01 1.22E+02 1.46E+01 G  
                           244.69 7.492E+00 &(  4.924E+01 1.98E+02 7.58E+00 G  
                          1408.00 1.600E+01   P 8.497E+00 2.75E+01 2.10E+01 GA 
 
EU-154   I   1.2713E+00                                      3.14E+03             
                           123.10-1.436E+00  (  4.073E+00 8.56E+01 4.08E+01 G  
                          1274.54 0.000E+00 +   5.076E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 +   1.243E+01 1.00E+03 2.02E+01 G  
                           873.23 2.981E+00 &(P 1.849E+01 1.83E+02 1.23E+01 G  
                          1004.77 2.582E+00 ?(  1.385E+01 1.58E+02 1.80E+01 G  
                           996.33 7.483E+00 ?(  1.917E+01 7.69E+01 1.06E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage 12
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I   3.1063E+00                                      1.81E+03             
                           105.31 3.106E+00  (P 2.337E+01 2.27E+02 2.12E+01 G  
                            86.54-2.268E+00 &   1.830E+01 2.44E+02 3.07E+01 G  
 
HF-181   F   1.5167E+00                                      4.24E+01             
                           482.00 9.032E-01 &(  2.941E+00 9.78E+01 8.05E+01 G  
                           133.02-1.256E+00 &   6.458E+00 1.55E+02 4.33E+01 G  
                           345.83 4.794E+00 &(  2.124E+01 1.33E+02 1.51E+01 G  
                           136.30 1.406E-06 %   4.859E+01 1.04E+09 5.85E+00 G  
 
Ta-182   F   1.1372E+00                                      1.14E+02             
                          1121.30 1.321E-01 %(  1.453E+01 3.26E+03 3.49E+01 G  
                          1221.41 2.436E+00  (  5.858E+00 1.14E+02 2.70E+01 G  
                          1189.05-1.490E+00 +   1.073E+01 3.38E+02 1.62E+01 G  
 
Hg-203   F  -8.1940E-01                                      4.66E+01             
                           279.20-8.194E-01 ?(  2.161E+00 7.96E+01 8.15E+01 G  
 
TL-208   N   1.2499E+01                                      6.98E+02             
                           583.02 1.250E+01  (P 1.727E+00 8.06E+00 8.45E+01 G  
                           277.28 1.831E+01 + P 1.478E+01 3.02E+01 6.31E+00 G  
                           860.56 3.371E+01 + P 1.018E+01 1.79E+01 1.24E+01 G  
 
PM-146   C   8.6058E-01                                      2.02E+03             
                           453.88 8.606E-01 &(P 2.322E+00 1.15E+02 6.50E+01 G  
                           747.16-9.236E-01 +   5.046E+00 2.38E+02 3.40E+01 G  
                           735.72 1.347E-01 % P 7.221E+00 2.31E+03 2.25E+01 G  
 
Y-88     F   8.0303E-01                                      1.07E+02             
                          1836.06 8.030E-01 ?(  1.337E+00 8.18E+01 9.92E+01 G  
                           898.04-1.170E-01 - P 1.948E+00 6.24E+02 9.37E+01 G  
 
Cd-113m      2.3883E+03                                      5.33E+03             
                           263.70 2.388E+03 &(  2.695E+04 3.35E+02 6.00E-03   K
 
Cf-251   T  -2.6343E-01                                      3.28E+05             
                           176.60-2.634E-01 %(  8.891E+00 1.33E+03 1.70E+01 G  
                           227.00-9.827E+00 &   2.591E+01 1.09E+02 6.30E+00 GA 
 
Sn-126      -7.0697E-02                                      3.65E+07             
                            87.57-1.848E+00 }   1.438E+01 2.35E+02 3.75E+01 GA 
                            64.28-7.070E-02 %(  3.204E+01 1.36E+04 9.70E+00 G  
                            86.94-7.688E+00 }   6.104E+01 2.40E+02 9.04E+00 GA 
 
PB-210   N   1.0172E+02                                      8.14E+03             
                            46.54 1.017E+02  (  4.761E+01 1.96E+01 4.25E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage 13
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   4.1290E+01                                      6.98E+02             
                           238.63 4.129E+01  (P 2.816E+00 3.51E+00 4.33E+01 G  
                           300.03 5.289E+01 +   3.395E+01 2.12E+01 3.28E+00 GA 
 
PB-214   N   1.2045E+02                                      5.84E+05             
                           351.93 1.217E+02  (P 3.634E+00 2.55E+00 3.76E+01 G  
                           295.09 1.180E+02  (P 6.159E+00 3.14E+00 1.93E+01 G  
                           242.00 1.364E+02 +   1.763E+01 5.41E+00 7.43E+00 GA 
 
BI-207   C   3.7586E-01                                      1.18E+04             
                          1063.66 3.759E-01 ?(  2.279E+00 2.78E+02 7.45E+01 G  
                           569.70-2.622E-02 % P 1.603E+00 1.77E+03 9.77E+01 G  
 
BI-212   N   4.6274E+01                                      6.98E+02             
                           727.17 4.627E+01  (  1.305E+01 1.45E+01 7.55E+00 G  
                           785.42-6.012E+01 -   2.203E+02 1.10E+02 1.28E+00 GA 
 
U-235    N   7.1332E+00                                      2.57E+11             
                           143.79 4.857E+00 &(  1.766E+01 1.10E+02 1.10E+01 G  
                           205.33 1.319E+01 *(  3.153E+01 9.91E+01 5.01E+00 G  
                           163.38 6.072E+00 &(  3.863E+01 1.91E+02 5.08E+00 G  
                           185.72-1.211E+00 -   4.190E+00 1.04E+02 5.40E+01 GA 
 
BI-214   N   1.0983E+02                                      5.84E+05             
                           609.31 1.098E+02  (P 2.339E+00 2.46E+00 4.61E+01 G  
                          1120.29 1.316E+02 + P 9.886E+00 6.15E+00 1.51E+01 G  
                          1764.49 1.381E+02 + P 7.332E+00 6.01E+00 1.54E+01 G  
 
BI-210M  T  -9.7656E-01                                      1.10E+09             
                           265.83-9.766E-01 ?(  3.562E+00 1.10E+02 5.00E+01 G  
                           304.90 0.000E+00 +   1.628E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   4.1591E+01                                      2.10E+03             
                           911.07 4.030E+01  (  5.309E+00 9.12E+00 2.90E+01 G  
                           968.97 4.243E+01  (P 7.809E+00 1.14E+01 1.75E+01 G  
                           338.32 4.349E+01  (P 1.109E+01 1.27E+01 1.20E+01 G  
                            93.35 1.195E+01 - P 9.305E+01 2.35E+02 5.56E+00 XA 
 
TH-227   N   5.9085E+00                                      7.95E+03             
                           256.24 7.362E+00  (  2.181E+01 1.22E+02 7.00E+00 G  
                           235.97 5.081E+00  (  3.091E+01 1.83E+02 1.23E+01 G  
                            50.14-7.624E+00 +   4.132E+01 1.63E+02 8.00E+00 G  
 
TH-229   N   7.3167E+00                                      2.68E+06             
                           193.51-2.651E+00  (  3.531E+01 5.48E+02 4.40E+00 G  
                           210.85 2.198E+01 ?(P 5.480E+01 1.03E+02 2.99E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage 14
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-234   N   5.4126E+01                                      1.63E+12             
                            92.59 5.413E+01  (  2.628E+01 1.56E+01 5.58E+00 G  
                            63.29 7.926E+01 +   4.701E+01 1.89E+01 3.81E+00 G  
 
PA-231   N  -2.4087E+01                                      1.20E+07             
                           302.65-2.409E+01 ?(  1.599E+02 2.00E+02 2.88E+00 G  
                           300.07-2.798E+01 +   1.884E+02 2.03E+02 2.46E+00 G  
 
PA-233   C  -6.2360E-03                                      7.82E+08             
                           312.01-6.236E-03 %(P 1.287E+01 3.31E+04 3.60E+01 G  
                           300.18-1.111E+01 +   7.430E+01 2.02E+02 6.20E+00 G  
 
PA-234   N   6.9310E-01                                      1.63E+12             
                           131.29-3.372E+00 ?(P 1.552E+01 2.51E+02 1.80E+01 G  
                           946.02 6.154E+00 ?(  1.122E+01 8.28E+01 1.34E+01 G  
                           569.47 2.232E-02 % P 1.869E+01 2.42E+04 8.20E+00 G  
                           883.24-1.015E+00 &   2.985E+01 8.62E+02 9.60E+00 G  
                           880.53-1.703E+01 +   4.501E+01 7.95E+01 6.00E+00 GA 
 
PA-234M  N   8.6197E+01                                      1.63E+12             
                          1001.00 8.620E+01  (  2.685E+02 9.29E+01 8.37E-01 G  
                           766.41 0.000E+00 -   1.050E+03 1.00E+03 2.94E-01 G  
 
AM-241   T  -2.6854E+00                                      1.58E+05             
                            59.54-2.685E+00 &(P 9.228E+00 3.04E+01 3.59E+01 G  
 
Ir-192   F   1.6544E-01                                      7.40E+01             
                           316.49 1.654E-01 &(  3.904E+00 7.07E+02 8.70E+01 G  
                           468.06-4.296E-01 +   4.275E+00 2.95E+02 5.18E+01 G  
                           308.44 0.000E+00 &   1.447E+01 1.00E+03 3.18E+01 G  
 
Cs-136   F   7.3089E-01                                      1.30E+01             
                           818.50 5.210E-01 ?(  2.918E+00 1.66E+02 1.00E+02 G  
                          1048.07 9.933E-01 ?(  2.007E+00 6.15E+01 8.00E+01 G  
                           340.57-1.630E+00 +   7.445E+00 1.37E+02 4.69E+01 G  
 
Np-239   T  -2.9884E+00                                      2.36E+00             
                           103.70 0.000E+00 }   2.109E+01 1.00E+03 2.40E+01 X  
                           106.13-2.988E+00 &(  2.240E+01 2.27E+02 2.27E+01 G  
                            99.50 3.749E+00 ?   3.392E+01 2.73E+02 1.50E+01 X  
 
Nd-147       1.7386E+00                                      1.11E+01             
                           531.00 1.739E+00 ?(  1.138E+01 2.75E+02 1.30E+01 G  
                            91.10-2.416E+00 +   1.867E+01 2.34E+02 2.83E+01 G  

                                 (Page 16 of 21)

Page 1096 of 1394



      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage 15
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-210   N  -9.2369E-01                                      5.84E+05             
                           799.60-9.237E-01 ?(  2.500E+00 8.14E+01 9.90E+01 G  
                           296.00-8.605E-01 +   5.846E+00 2.05E+02 7.90E+01 G  
                          1313.00-7.047E+00 +   1.172E+01 8.11E+01 2.10E+01 GA 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14      1328.       -32.    -0.018   162.85  -7.624E+00   
 AM-241      59.54      2138.       -63.    -0.035    30.43  -2.685E+00  P
 BA-133      80.99     11815.       -63.    -0.035    30.69  -2.131E+00  P
 EU-155      86.54     11689.       -63.    -0.035   243.79  -2.268E+00   
 Sn-126      86.94     11329.       -63.    -0.035   239.96  -7.688E+00   
 Sn-126      87.57     10899.       -63.    -0.035   235.21  -1.848E+00   
 EU-155     105.31     10236.        63.     0.035   227.32   3.106E+00  P
 EU-152     121.78       971.        53.     0.030    84.05   1.947E+00   
 CO-57      122.06      1024.        50.     0.028    91.28   6.141E-01   
 EU-154     123.10      1116.       -56.    -0.031    85.65  -1.436E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage 16
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234     131.29      3105.       -57.    -0.032   251.47  -3.372E+00  P
 HF-181     133.02      3084.       -51.    -0.028   155.12  -1.256E+00   
 Tc-99m     140.51      3066.       -56.    -0.031   140.61  -7.056E-01   
 U-235      143.79      1376.        48.     0.027   109.60   4.857E+00   
 CE-141     145.44      1511.       -24.    -0.013   233.19  -5.443E-01   
 Ba-140     162.66      1164.        52.     0.029    94.62   9.816E+00   
 U-235      163.38      1215.        26.     0.014   190.91   6.072E+00   
 CE-139     165.85      1145.       -25.    -0.014   192.46  -3.670E-01   
 U-235      185.72      1436.       -52.    -0.029   104.38  -1.211E+00   
 TH-229     193.51       632.        -9.    -0.005   547.91  -2.651E+00   
 U-235      205.33       604.        49.     0.027    99.14   1.319E+01   
 TH-229     210.85       628.        48.     0.027   103.36   2.198E+01  P
 Cf-251     227.00       564.       -43.    -0.024   109.20  -9.827E+00   
 TH-227     235.97      2986.        42.     0.024   183.32   5.081E+00   
 EU-152     244.69      2738.        38.     0.021   197.96   7.492E+00   
 TH-227     256.24       416.        33.     0.018   122.26   7.362E+00   
 Cd-113m    263.70       450.         9.     0.005   335.00   2.388E+03   
 BI-210M    265.83       542.       -30.    -0.017   109.51  -9.766E-01   
 Hg-203     279.20       495.       -40.    -0.022    79.59  -8.194E-01   
 I-131      284.30       332.        39.     0.021    93.66   1.055E+01   
 TL-210     296.00      3243.       -39.    -0.022   204.71  -8.605E-01   
 PA-231     300.07      3204.       -40.    -0.022   202.83  -2.798E+01   
 PA-233     300.18      3164.       -40.    -0.022   201.58  -1.111E+01   
 PA-231     302.65      3124.       -40.    -0.022   199.96  -2.409E+01   
 BA-133     302.85      3085.       -40.    -0.022   198.66  -3.787E+00   
 Ba-140     304.85      3045.       -13.    -0.007   593.60  -5.393E+00   
 Ir-192     316.49      1588.         8.     0.004   706.81   1.654E-01   
 CR-51      320.08       528.       -39.    -0.022   105.98  -7.188E+00  P
 La-140     328.76      1592.       -40.    -0.022   142.19  -3.644E+00   
 Cf-249     333.44      1552.       -40.    -0.022   139.95  -4.832E+00   
 Cs-136     340.57      1512.       -40.    -0.022   137.45  -1.630E+00   
 EU-152     344.29      1472.       -33.    -0.018   165.89  -2.374E+00   
 HF-181     345.83      1241.        38.     0.021   133.31   4.794E+00   
 BA-133     356.00      2793.       -33.    -0.018   226.20  -1.046E+00   
 SN-113     391.69       290.        29.     0.016    85.19   9.487E-01  P
 SB-125     427.88       208.        -3.    -0.002   782.66  -2.379E-01  P
 AG-108M    433.94       173.        30.     0.017    92.09   7.415E-01   
 PM-146     453.88       178.        24.     0.013   115.06   8.606E-01  P
 SB-125     463.37       320.        30.     0.017    85.94   6.798E+00  P
 Ir-192     468.06       375.        -9.    -0.005   295.02  -4.296E-01   
 BE-7       477.60       458.       -27.    -0.015   114.41  -6.157E+00   
 HF-181     482.00       413.        30.     0.017    97.80   9.032E-01   
 La-140     487.02       381.        20.     0.011   140.44   1.072E+00   
 RU-103     497.05       109.        24.     0.013    90.06   6.625E-01  P
 RH-106     511.86       259.       154.     0.086    16.83   1.955E+01   
 Ba-140     537.26       135.         3.     0.002   738.97   3.466E-01  P
 SB-125     600.50      2173.        23.     0.013   284.02   3.721E+00   
 SB-124     602.73      2307.       -27.    -0.015   256.39  -7.743E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage 17
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125     635.89        89.        23.     0.013    61.20   6.095E+00   
 I-131      636.97       135.        -7.    -0.004   590.36  -3.045E+00  P
 AG-110M    657.76       249.       -27.    -0.015   163.00  -8.559E-01  P
 PM-144     696.54       212.         5.     0.003   414.25   1.611E-01   
 NB-94      702.63       204.        10.     0.005   211.58   3.171E-01   
 SB-124     722.79       255.        -4.    -0.002   591.15  -1.163E+00   
 ZR-95      724.20       305.       -30.    -0.017    84.53  -2.228E+00   
 PM-146     747.16       107.        -9.    -0.005   237.73  -9.236E-01   
 AG-110M    763.94       364.       -13.    -0.007   209.39  -1.997E+00   
 EU-152     778.92       120.       -28.    -0.016    88.12  -7.510E+00   
 TL-210     799.60       208.       -26.    -0.014    81.38  -9.237E-01   
 CO-58      810.78       290.       -31.    -0.017    79.16  -1.124E+00   
 La-140     815.77       256.       -30.    -0.017    77.11  -4.669E+00   
 Cs-136     818.50       281.        14.     0.008   166.37   5.210E-01   
 MN-54      834.85       160.       -33.    -0.018    85.59  -1.215E+00   
 NB-94      871.10       115.       -23.    -0.013    69.16  -8.713E-01   
 EU-154     873.23       150.        10.     0.005   182.61   2.981E+00  P
 PA-234     880.53       213.       -27.    -0.015    79.50  -1.703E+01   
 PA-234     883.24       240.        -3.    -0.001   862.34  -1.015E+00   
 AG-110M    884.68       189.        24.     0.013    83.61   1.265E+00   
 Sc-46      889.28       211.       -11.    -0.006   198.13  -4.038E-01   
 Y-88       898.04        91.        -3.    -0.002   624.49  -1.170E-01  P
 AG-110M    937.49       195.       -39.    -0.021    45.83  -4.501E+00  P
 PA-234     946.02        55.        20.     0.011    82.77   6.154E+00   
 EU-152     964.11       278.        20.     0.011   122.08   5.505E+00   
 EU-154     996.33        96.        19.     0.010    76.89   7.483E+00   
 PA-234M   1001.00       118.        17.     0.010    92.92   8.620E+01   
 EU-154    1004.77       146.        11.     0.006   158.24   2.582E+00   
 Cs-136    1048.07        53.        18.     0.010    61.45   9.933E-01   
 RH-106    1050.36        87.        -4.    -0.002   377.97  -9.865E+00   
 Ga-68     1077.40        53.         7.     0.004   251.99   1.064E+01   
 FE-59     1099.25        69.        -6.    -0.004   301.47  -5.086E-01   
 EU-152    1112.07       571.       -23.    -0.013   149.50  -7.662E+00   
 ZN-65     1115.55       548.       -20.    -0.011   165.65  -1.830E+00   
 CO-60     1173.24        43.        19.     0.010    82.13   9.019E-01  P
 Ta-182    1189.05        51.        -5.    -0.003   337.93  -1.490E+00   
 Ta-182    1221.41        40.        13.     0.007   114.11   2.436E+00   
 NA-22     1274.53        40.         8.     0.005   112.36   4.256E-01   
 FE-59     1291.60        29.        14.     0.008    90.14   1.731E+00  P
 TL-210    1313.00        91.       -28.    -0.016    81.10  -7.047E+00   
 CO-60     1332.50        51.        -8.    -0.004   212.32  -4.233E-01   
 AG-110M   1384.30        57.        10.     0.006   173.66   2.321E+00   
 EU-152    1408.00        40.        61.     0.034    27.55   1.600E+01  P
 La-140    1596.21        78.       -28.    -0.016    62.04  -1.796E+00  P
 Y-88      1836.06        13.        12.     0.006    81.75   8.030E-01   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage 18
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -6.1574E+00   -6.1575E+00    1.144E+02%                2.35E+01
 NA-22  #A    4.2564E-01    4.2564E-01    1.124E+02%                1.64E+00
 K-40         1.3165E+02    1.3165E+02    7.033E+00%                1.06E+01
 Sc-46  #A   -4.0379E-01   -4.0379E-01    1.981E+02%                2.71E+00
 CR-51  #A   -7.1877E+00   -7.1879E+00    1.060E+02%                2.01E+01
 MN-54  #A   -1.2153E+00   -1.2153E+00    8.559E+01%                2.26E+00
 FE-59  #A    4.6195E-01    4.6196E-01    9.014E+01%                3.33E+00
 Co-56  #C    4.5465E+00    4.5465E+00    1.426E+01%                1.60E+00
 CO-57  #A    6.1411E-01    6.1411E-01    9.128E+01%                1.86E+00
 CO-58  #A   -1.1245E+00   -1.1245E+00    7.916E+01%                2.95E+00
 CO-60  #A    2.3904E-01    2.3904E-01    8.213E+01%                1.90E+00
 ZN-65  #A   -1.8300E+00   -1.8300E+00    1.657E+02%                1.01E+01
 NB-94  #A    3.1710E-01    3.1710E-01    2.116E+02%                2.27E+00
 ZR-95  #A   -3.5956E-03   -3.5957E-03    3.650E+04%                3.22E+00
 NB-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.09E+00
 RU-103 #A    6.6252E-01    6.6253E-01    9.006E+01%                1.40E+00
 RH-106 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.56E+01
 AG-108M#A    7.4148E-01    7.4148E-01    9.209E+01%                1.60E+00
 AG-110M#A    1.5292E+00    1.5292E+00    8.361E+01%                3.52E+00
 SN-113 #A    9.4869E-01    9.4869E-01    8.519E+01%                2.69E+00
 SB-124 #A   -7.7427E-01   -7.7428E-01    2.564E+02%                6.60E+00
 SB-125 #A    2.8817E+00    2.8817E+00    6.120E+01%                5.27E+00
 I-131  #A    7.6028E-01    7.6035E-01    9.366E+01%                1.66E+00
 Gd-153  A    1.0775E+00    1.0775E+00    4.780E+02%                1.71E+01
 Ga-68  #A    1.0481E+01    1.0639E+01    2.520E+02%                5.86E+01
 Tc-99m #A   -7.0359E-01   -7.0557E-01    1.406E+02%                3.29E+00
 BA-133 #A   -1.0457E+00   -1.0457E+00    2.262E+02%                7.86E+00
 CS-134       2.5109E+00    2.5109E+00    2.207E+01%                1.19E+00
 CS-137       3.1941E+00    3.1941E+00    2.213E+01%                1.41E+00
 CE-139 #A   -3.6703E-01   -3.6703E-01    1.925E+02%                2.35E+00
 Ba-140 #A    2.2707E+00    2.2708E+00    9.462E+01%                6.13E+00
 La-140 #A   -1.7959E+00   -1.7960E+00    6.204E+01%                2.82E+00
 CE-141 #A   -5.4431E-01   -5.4432E-01    2.332E+02%                4.23E+00
 CE-144 #A    3.6043E+00    3.6043E+00    2.140E+02%                2.56E+01
 PM-144 #A    1.6114E-01    1.6114E-01    4.142E+02%                2.27E+00
 EU-152 #A    3.7986E+00    3.7986E+00    8.243E+01%                5.42E+00
 EU-154 #A    1.2713E+00    1.2713E+00    6.691E+01%                4.07E+00
 EU-155 #A    3.1063E+00    3.1063E+00    2.273E+02%                2.34E+01
 HF-181 #A    1.5167E+00    1.5167E+00    8.267E+01%                2.94E+00
 Ta-182 #A    1.1372E+00    1.1372E+00    1.141E+02%                1.45E+01
 Hg-203 #A   -8.1939E-01   -8.1940E-01    7.959E+01%                2.16E+00
 TL-208       1.2499E+01    1.2499E+01    8.062E+00%                1.73E+00
 PM-146 #A    8.6058E-01    8.6058E-01    1.151E+02%                2.32E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage 19
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
 Y-88   #A    8.0303E-01    8.0303E-01    8.175E+01%                1.34E+00
 Cd-113m#A    2.3883E+03    2.3883E+03    3.350E+02%                2.70E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.44E+02
 Cf-251 #A   -2.6343E-01   -2.6343E-01    1.326E+03%                8.89E+00
 Cf-249 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.60E+00
 Sn-126 #A   -7.0697E-02   -7.0697E-02    1.359E+04%                3.20E+01
 PB-210       1.0172E+02    1.0172E+02    1.957E+01%                4.76E+01
 PB-212       4.1290E+01    4.1290E+01    3.513E+00%                2.82E+00
 PB-214       1.2045E+02    1.2045E+02    2.022E+00%                3.63E+00
 BI-207 #A    3.7586E-01    3.7586E-01    2.778E+02%                2.28E+00
 BI-212       4.6274E+01    4.6274E+01    1.450E+01%                1.30E+01
 U-235  #A    7.1332E+00    7.1332E+00    8.048E+01%                1.77E+01
 BI-214       1.0983E+02    1.0983E+02    2.463E+00%                2.34E+00
 BI-210M#A   -9.7656E-01   -9.7656E-01    1.095E+02%                3.56E+00
 AC-228       4.1591E+01    4.1591E+01    6.435E+00%                5.31E+00
 TH-227 #A    5.9085E+00    5.9085E+00    1.102E+02%                2.18E+01
 TH-229 #A    7.3167E+00    7.3167E+00    1.034E+02%                3.53E+01
 TH-234       5.4126E+01    5.4126E+01    1.563E+01%                2.63E+01
 PA-231 #A   -2.4087E+01   -2.4087E+01    2.000E+02%                1.60E+02
 PA-233 #A   -6.2360E-03   -6.2360E-03    3.313E+04%                1.29E+01
 PA-234 #A    6.9310E-01    6.9310E-01    8.277E+01%                1.55E+01
 PA-234M#A    8.6197E+01    8.6197E+01    9.292E+01%                2.68E+02
 AM-241 #A   -2.6854E+00   -2.6854E+00    3.043E+01%                9.23E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.30E+01
 Ir-192 #A    1.6544E-01    1.6544E-01    7.068E+02%                3.90E+00
 Cs-136 #A    7.3085E-01    7.3089E-01    6.145E+01%                2.92E+00
 Np-239 #A   -2.9875E+00   -2.9884E+00    2.266E+02%                2.24E+01
 Nd-147 #A    1.7385E+00    1.7386E+00    2.751E+02%                1.14E+01
 TL-210 #A   -9.2369E-01   -9.2369E-01    8.138E+01%                2.50E+00
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.77E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.3 keV)     6.651E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.3 keV) 6.6513165E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20191385 
-----------------------------------------------------------------------------                      
   Sample Description: 430296_Gamma_160-34284-A-15-C 
             Detector: Detector # 9       
             Batch ID: 430296                 
    Work Order Number: Gamma   
           Lot Number: 160-34284-A-15-C
-----------------------------------------------------------------------------
        Decay to Time: 6/21/2019 03:21        Live Time: 1800   sec
     Acquisition Time: 6/21/2019 03:22:28     Real Time: 1804   sec
        Analysis Time: 6/21/2019 03:52        Dead Time: 0.25   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 9_2019-06-08_1439.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -6.157E+00          114.4     7.045E+00    7.052E+00    2.350E+01
NA-22      4.256E-01          112.4     4.782E-01    4.787E-01    1.637E+00
K-40       1.316E+02            7.0     9.259E+00    1.145E+01    1.060E+01
Sc-46     -4.038E-01          198.1     8.000E-01    8.003E-01    2.708E+00
CR-51     -7.188E+00          106.0     7.618E+00    7.628E+00    2.009E+01
MN-54     -1.215E+00           85.6     1.040E+00    1.042E+00    2.258E+00
FE-59      4.620E-01           90.1     4.164E-01    4.171E-01    3.334E+00
Co-56      4.546E+00           14.3     6.484E-01    6.892E-01    1.595E+00
CO-57      6.141E-01           91.3     5.605E-01    5.615E-01    1.858E+00
CO-58     -1.124E+00           79.2     8.901E-01    8.920E-01    2.955E+00
CO-60      2.390E-01           82.1     1.963E-01    1.967E-01    1.904E+00
ZN-65     -1.830E+00          165.7     3.032E+00    3.033E+00    1.014E+01
NB-94      3.171E-01          211.6     6.709E-01    6.711E-01    2.274E+00
ZR-95     -3.596E-03        36497.3     1.312E+00    1.312E+00    3.219E+00
NB-95      0.000E+00         1.#INF     2.061E-01    2.061E-01    3.092E+00
RU-103     6.625E-01           90.1     5.967E-01    5.976E-01    1.402E+00
RH-106     0.000E+00         1.#INF     2.607E+00    2.607E+00    6.560E+01
AG-108M    7.415E-01           92.1     6.828E-01    6.839E-01    1.595E+00
AG-110M    1.529E+00           83.6     1.279E+00    1.281E+00    3.521E+00
SN-113     9.487E-01           85.2     8.082E-01    8.097E-01    2.687E+00
SB-124    -7.743E-01          256.4     1.985E+00    1.986E+00    6.602E+00
SB-125     2.882E+00           61.2     1.764E+00    1.770E+00    5.270E+00
I-131      7.603E-01           93.7     7.121E-01    7.132E-01    1.656E+00
Gd-153     1.078E+00          478.0     5.151E+00    5.151E+00    1.706E+01
Ga-68      1.064E+01          252.0     2.681E+01    2.682E+01    5.864E+01
Tc-99m    -7.056E-01          140.6     9.921E-01    9.929E-01    3.288E+00
BA-133    -1.046E+00          226.2     2.365E+00    2.366E+00    7.857E+00
CS-134     2.511E+00           22.1     5.542E-01    5.692E-01    1.186E+00
CS-137     3.194E+00           22.1     7.069E-01    7.262E-01    1.412E+00
CE-139    -3.670E-01          192.5     7.064E-01    7.072E-01    2.355E+00
Ba-140     2.271E+00           94.6     2.149E+00    2.152E+00    6.127E+00
La-140    -1.796E+00           62.0     1.114E+00    1.118E+00    2.820E+00
CE-141    -5.443E-01          233.2     1.269E+00    1.270E+00    4.228E+00
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CE-144     3.604E+00          214.0     7.713E+00    7.715E+00    2.560E+01
PM-144     1.611E-01          414.2     6.675E-01    6.676E-01    2.274E+00
EU-152     3.799E+00           82.4     3.131E+00    3.138E+00    5.419E+00
EU-154     1.271E+00           66.9     8.506E-01    8.533E-01    4.073E+00
EU-155     3.106E+00          227.3     7.061E+00    7.063E+00    2.337E+01
HF-181     1.517E+00           82.7     1.254E+00    1.256E+00    2.941E+00
Ta-182     1.137E+00          114.1     1.298E+00    1.299E+00    1.453E+01
Hg-203    -8.194E-01           79.6     6.521E-01    6.538E-01    2.161E+00
TL-208     1.250E+01            8.1     1.008E+00    1.198E+00    1.727E+00
PM-146     8.606E-01          115.1     9.902E-01    9.912E-01    2.322E+00
Y-88       8.030E-01           81.8     6.565E-01    6.581E-01    1.337E+00
Cd-113m    2.388E+03          335.0     8.001E+03    8.002E+03    2.695E+04
Cd-109     0.000E+00         1.#INF     4.358E+01    4.358E+01    1.442E+02
Cf-251    -2.634E-01         1326.3     3.494E+00    3.494E+00    8.891E+00
Cf-249     0.000E+00         1.#INF     3.395E-01    3.395E-01    3.598E+00
Sn-126    -7.070E-02        13588.6     9.607E+00    9.607E+00    3.204E+01
PB-210     1.017E+02           19.6     1.990E+01    2.078E+01    4.761E+01
PB-212     4.129E+01            3.5     1.451E+00    3.040E+00    2.816E+00
PB-214     1.205E+02            2.0     2.436E+00    6.716E+00    3.634E+00
BI-207     3.759E-01          277.8     1.044E+00    1.044E+00    2.279E+00
BI-212     4.627E+01           14.5     6.711E+00    7.128E+00    1.305E+01
U-235      7.133E+00           80.5     5.741E+00    5.752E+00    1.766E+01
BI-214     1.098E+02            2.5     2.705E+00    6.315E+00    2.339E+00
BI-210M   -9.766E-01          109.5     1.069E+00    1.071E+00    3.562E+00
AC-228     4.159E+01            6.4     2.677E+00    3.416E+00    5.309E+00
TH-227     5.908E+00          110.2     6.510E+00    6.520E+00    2.181E+01
TH-229     7.317E+00          103.4     7.563E+00    7.585E+00    3.531E+01
TH-234     5.413E+01           15.6     8.459E+00    8.981E+00    2.628E+01
PA-231    -2.409E+01          200.0     4.816E+01    4.818E+01    1.599E+02
PA-233    -6.236E-03        33125.8     2.066E+00    2.066E+00    1.287E+01
PA-234     6.931E-01           82.8     5.736E-01    5.748E-01    1.552E+01
PA-234M    8.620E+01           92.9     8.009E+01    8.021E+01    2.685E+02
AM-241    -2.685E+00           30.4     8.172E-01    8.290E-01    9.228E+00
Np-237     0.000E+00         1.#INF     1.300E+01    1.300E+01    4.300E+01
Ir-192     1.654E-01          706.8     1.169E+00    1.169E+00    3.904E+00
Cs-136     7.309E-01           61.5     4.492E-01    4.511E-01    2.918E+00
Np-239    -2.988E+00          226.6     6.771E+00    6.774E+00    2.240E+01
Nd-147     1.739E+00          275.1     4.783E+00    4.784E+00    1.138E+01
TL-210    -9.237E-01           81.4     7.517E-01    7.535E-01    2.500E+00
Kr-85      0.000E+00         1.#INF     6.804E+01    6.804E+01    5.769E+02
-----------------------------------------------------------------------------
Total      3.208E+03

      Analyst: conrad.reuscher
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage  1
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
 Sample description                                             
      430296_Gamma_160-34284-A-15-C                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20191385.An1

 Acquisition information
        Start time:                 6/21/2019 3:22:28 AM
        Live time:               1800
        Real time:               1804
        Dead time:                  0.25 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N100228730                                                
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage  2
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/21/2019 3:21:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2019-06-08_1439.PBC
                                                 6/8/2019 2:39:18 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   42 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1354

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.48      200.  19.57   0.90  2.571E-02    46.54   4.250  1.017E+02 PB210 
    63.47      221.  25.18   0.76  3.933E-02    63.29   3.810  8.218E+01 TH234 
                                                64.28   9.700  3.175E+01 Sn126 
    74.78      860.   5.97   1.03  4.571E-02
    77.22     1464.   3.79   1.03  4.680E-02
    79.49       76.  48.35   1.03  4.773E-02
    84.02      243.  14.79   1.03  4.937E-02
    87.21      520.   7.86   1.04  5.031E-02    86.49  13.100  4.399E+01 Np237 
                                                86.54  30.700  1.877E+01 EU155 
                                                86.94   9.040  6.359E+01 Sn126 
                                                87.57  37.500  1.528E+01 Sn126 
                                                88.04   3.790  1.508E+02 Cd109 
    89.91      245.  15.45   1.04  5.099E-02
    92.96      373.  10.44   1.04  5.165E-02    92.59   5.584  7.205E+01 TH234 
                                                93.35   5.561    PBC<MDA AC228 
    97.48       30. 478.02   1.05  5.240E-02    97.50  30.000    PBC<MDA Gd153 
    99.48       53. 273.38   1.05  5.266E-02    99.50  15.000    PBC<MDA Np239 
   105.31       63. 227.32   1.05  5.318E-02   105.31  21.200    PBC<MDA EU155 
   121.78       53.  84.05   1.07  5.305E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  6.503E-01 CO57  
   122.06       50.  91.28   1.07  5.303E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  6.141E-01 CO57  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage  3
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   134.15       37. 213.98   1.08  5.189E-02   133.54  11.090    PBC<MDA CE144 
   143.79       48. 109.60   1.09  5.039E-02   143.79  10.960    PBC<MDA U235  
   162.66       52.  94.62   1.11  4.690E-02   162.66   6.220    PBC<MDA Ba140 
   163.38       26. 190.91   1.11  4.676E-02   163.38   5.080    PBC<MDA U235  
   185.93      682.   7.71   1.11  4.400E-02   185.72  54.000  1.594E+01 U235  
   205.33       49.  99.14   1.15  4.123E-02   205.33   5.010    PBC<MDA U235  
   210.85       48. 103.36   1.15  4.052E-02   210.85   2.990    PBC<MDA TH229 
   235.97       42. 183.32   1.18  3.760E-02   235.97  12.300    PBC<MDA TH227 
   238.54     1201.   3.51   1.18  3.733E-02   238.63  43.300  4.130E+01 PB212 
   241.87      676.   5.40   1.18  3.699E-02   242.00   7.430  1.367E+02 PB214 
   244.69       38. 197.96   1.18  3.670E-02   244.69   7.580    PBC<MDA EU152 
   256.24       33. 122.26   1.20  3.558E-02   256.24   7.000    PBC<MDA TH227 
   263.70        9. 335.00   1.20  3.489E-02   263.70   0.006    PBC<MDA Cd113m
   277.49       70.  30.24   1.73  3.372E-02   277.28   6.310  1.831E+01 TL208 
   284.30       39.  93.66   1.22  3.315E-02   284.30   6.140    PBC<MDA I131  
   295.11     1379.   3.99   1.28  3.232E-02   295.09  19.300  1.228E+02 PB214 
                                               296.00  79.000  3.006E+01 TL210 
   300.08      100.  21.17   1.24  3.195E-02   300.03   3.280  5.289E+01 PB212 
                                               300.07   2.460  7.052E+01 PA231 
                                               300.18   6.200  2.799E+01 PA233 
   316.49        8. 706.81   1.25  3.080E-02   316.49  87.040    PBC<MDA Ir192 
   338.18      276.  12.66   1.32  2.941E-02   338.32  12.010  4.349E+01 AC228 
   345.83       38. 133.31   1.28  2.896E-02   345.83  15.070    PBC<MDA HF181 
   351.81     2356.   2.55   1.27  2.861E-02   351.93  37.600  1.217E+02 PB214 
   391.69       29.  85.19   1.32  2.653E-02   391.69  64.000    PBC<MDA SN113 
   409.59       62.  36.71   0.77  2.570E-02
   433.94       30.  92.09   1.35  2.466E-02   433.94  90.480    PBC<MDA AG108M
   453.88       24. 115.06   1.37  2.388E-02   453.88  65.000    PBC<MDA PM146 
   463.37       30.  85.94   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   482.00       30.  97.80   1.40  2.286E-02   482.00  80.500    PBC<MDA HF181 
   487.02       20. 140.44   1.40  2.269E-02   487.02  45.500    PBC<MDA La140 
   497.05       24.  90.06   1.41  2.236E-02   497.05  90.900    PBC<MDA RU103 
   511.86      154.  16.83   2.67  2.188E-02   511.86  20.000  1.955E+01 RH106 
   531.22        9. 275.09   1.44  2.130E-02   531.00  13.000    PBC<MDA Nd147 
   537.26        3. 738.97   1.44  2.112E-02   537.26  24.390    PBC<MDA Ba140 
   563.24       85.  21.60   1.47  2.040E-02   563.24   8.350  2.772E+01 CS134 
   569.32       43.  35.50   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200    PBC<MDA PA234 
                                               569.70  97.740    PBC<MDA BI207 
   583.28      378.   8.06   1.52  1.988E-02   583.02  84.500  1.250E+01 TL208 
   600.50       23. 284.02   1.50  1.946E-02   600.50  17.860    PBC<MDA SB125 
   609.33     1780.   2.66   1.52  1.925E-02   609.31  46.090  1.115E+02 BI214 
                                               610.30   5.750  8.948E+02 RU103 
   635.89       23.  61.20   1.53  1.864E-02   635.89  11.310    PBC<MDA SB125 
   661.47       89.  22.13   1.73  1.810E-02   661.66  85.210  3.194E+00 CS137 
   696.54        5. 414.25   1.58  1.741E-02   696.54  99.000    PBC<MDA PM144 
   702.63       10. 211.58   1.58  1.730E-02   702.63  97.900    PBC<MDA NB94  
   727.24      106.  14.50   1.67  1.686E-02   727.17   7.550  4.627E+01 BI212 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage  4
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   768.44      205.  12.05   1.33  1.616E-02
   795.11       61.  22.07   1.95  1.574E-02   795.87  85.530  2.511E+00 CS134 
   818.50       14. 166.37   1.67  1.540E-02   818.50 100.000    PBC<MDA Cs136 
   846.77       12. 161.27   1.70  1.501E-02   846.77  99.935    PBC<MDA Co56  
   860.73      112.  17.87   1.48  1.482E-02   860.56  12.420  3.371E+01 TL208 
   873.23       10. 182.61   1.72  1.465E-02   873.23  12.270    PBC<MDA EU154 
   884.68       24.  83.61   1.73  1.451E-02   884.68  72.680    PBC<MDA AG110M
   911.26      298.   9.12   1.41  1.418E-02   911.07  29.000  4.030E+01 AC228 
   946.02       20.  82.77   1.77  1.377E-02   946.02  13.400    PBC<MDA PA234 
   964.11       20. 122.08   1.79  1.357E-02   964.11  14.605    PBC<MDA EU152 
   969.25      180.  11.37   1.57  1.352E-02   968.97  17.460  4.243E+01 AC228 
   996.33       19.  76.89   1.81  1.323E-02   996.33  10.600    PBC<MDA EU154 
  1001.00       17.  92.92   1.81  1.318E-02  1001.00   0.837    PBC<MDA PA234M
  1004.77       11. 158.24   1.82  1.314E-02  1004.77  18.010    PBC<MDA EU154 
  1037.84        5. 352.91   1.84  1.281E-02  1037.84  14.130    PBC<MDA Co56  
  1048.07       18.  61.45   1.85  1.271E-02  1048.07  80.000    PBC<MDA Cs136 
  1063.55        6. 277.75   1.86  1.257E-02  1063.66  74.500    PBC<MDA BI207 
  1077.40        7. 251.99   1.87  1.244E-02  1077.40   3.300    PBC<MDA Ga68  
  1120.26      431.   6.15   1.71  1.206E-02  1120.29  15.100  1.316E+02 BI214 
                                              1120.55  99.987  1.988E+01 Sc46  
                                              1121.30  34.900  5.698E+01 Ta182 
  1173.24       19.  82.13   1.94  1.163E-02  1173.24  99.900    PBC<MDA CO60  
  1221.41       13. 114.11   1.97  1.126E-02  1221.41  27.000    PBC<MDA Ta182 
  1238.28      151.  14.26   1.98  1.114E-02  1238.28  66.070  1.140E+01 Co56  
  1274.53        8. 112.36   2.01  1.088E-02  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  1.209E+00 EU154 
  1291.60       14.  90.14   2.02  1.077E-02  1291.60  43.200    PBC<MDA FE59  
  1384.30       10. 173.66   2.08  1.018E-02  1384.30  24.290    PBC<MDA AG110M
  1408.00       61.  27.55   2.10  1.004E-02  1408.00  21.005  1.600E+01 EU152 
  1460.84      246.   7.03   2.54  9.749E-03  1460.83  10.670  1.316E+02 K40   
  1764.51      320.   6.01   1.79  8.350E-03  1764.49  15.400  1.381E+02 BI214 
  1836.06       12.  81.75   2.35  8.079E-03  1836.06  99.200    PBC<MDA Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.73    74.76       885.       860. 1.881E+04    5.97   1.025  -       D
   308.47    77.20       804.      1464. 3.127E+04    3.79   1.027  -       D
   317.55    79.47       642.        76. 1.598E+03   48.35   1.030  -      sD
   335.94    84.10       579.       244. 4.944E+03   15.34   1.034  -      sD
   359.49    89.99       532.       248. 4.866E+03   14.60   1.040  -       D
   743.22   185.93       480.       682. 1.550E+04    7.71   1.108  -        
  1637.73   409.59       114.        62. 2.413E+03   36.71   0.767  -      s 
  3073.22   768.44        64.       205. 1.268E+04   12.05   1.332  -      s 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage  5
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.57    46.48       382.       200.     0.111    19.57   0.900 
 TH-227    200.20    50.14      1328.       -32.    -0.018   162.85   1.001 
 AM-241    237.77    59.54      2138.       -63.    -0.035    30.43   1.010s
 TH-234    252.77    63.29       705.       213.     0.118    18.90   1.014D
 BA-133    323.56    80.99     11815.       -63.    -0.035    30.69   1.031 
 Np-237    345.55    86.49     11752.         0.     0.000   244.44   1.036A
 EU-155    345.76    86.54     11689.       -63.    -0.035   243.79   1.036s
 Sn-126    347.35    86.94     11329.       -63.    -0.035   239.96   1.037 
 Sn-126    349.87    87.57     10899.       -63.    -0.035   235.21   1.037 
 Cd-109    351.75    88.04     11244.         0.     0.000   238.79   1.038A
 Nd-147    363.99    91.10     10812.       -63.    -0.035   233.53   1.041s
 TH-234    369.94    92.59       821.       280.     0.156    15.63   1.042D
 AC-228    372.98    93.35     10561.        62.     0.034   235.26   1.043s
 Gd-153    389.58    97.50     10606.        30.     0.017   478.02   1.047s
 Np-239    397.58    99.50     10583.        53.     0.030   273.38   1.049D
 Np-239    414.37   103.70     10636.         0.     0.000  1000.00   1.053 
 EU-155    420.82   105.31     10236.        63.     0.035   227.32   1.054s
 Np-239    424.09   106.13     10804.       -65.    -0.036   226.58   1.055s
 EU-152    486.67   121.78       971.        53.     0.030    84.05   1.070 
 CO-57     487.80   122.06      1024.        50.     0.028    91.28   1.070 
 EU-154    491.95   123.10      1116.       -56.    -0.031    85.65   1.071s
 PA-234    524.72   131.29      3105.       -57.    -0.032   251.47   1.079 
 HF-181    531.64   133.02      3084.       -51.    -0.028   155.12   1.081s
 CE-144    533.69   133.54      3172.        37.     0.021   213.98   1.081s
 Tc-99m    561.57   140.51      3066.       -56.    -0.031   140.61   1.088s
 U-235     574.67   143.79      1376.        48.     0.027   109.60   1.091s
 CE-141    581.29   145.44      1511.       -24.    -0.013   233.19   1.092s
 Ba-140    650.15   162.66      1164.        52.     0.029    94.62   1.108s
 U-235     653.03   163.38      1215.        26.     0.014   190.91   1.109s
 CE-139    662.92   165.85      1145.       -25.    -0.014   192.46   1.111s
 U-235     742.37   185.72      1436.       -52.    -0.029   104.38   1.130 
 TH-229    773.52   193.51       632.        -9.    -0.005   547.91   1.137 
 U-235     820.80   205.33       604.        49.     0.027    99.14   1.148s
 TH-229    842.87   210.85       628.        48.     0.027   103.36   1.153s
 Cf-251    907.45   227.00       564.       -43.    -0.024   109.20   1.168s
 TH-227    943.33   235.97      2986.        42.     0.024   183.32   1.176 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage  6
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PB-212    953.97   238.63       289.      1201.     0.667     3.51   1.179D
 PB-214    967.43   242.00       328.       675.     0.375     5.41   1.182D
 EU-152    978.21   244.69      2738.        38.     0.021   197.96   1.185s
 TH-227   1024.39   256.24       416.        33.     0.018   122.26   1.195s
 Cd-113m  1054.23   263.70       450.         9.     0.005   335.00   1.202 
 BI-210M  1062.75   265.83       542.       -30.    -0.017   109.51   1.204 
 TL-208   1109.38   277.49       134.        70.     0.039    30.24   1.728s
 Hg-203   1116.22   279.20       495.       -40.    -0.022    79.59   1.216s
 I-131    1136.61   284.30       332.        39.     0.021    93.66   1.221 
 PB-214   1179.77   295.09       203.      1325.     0.736     3.14   1.231D
 TL-210   1183.41   296.00      3243.       -39.    -0.022   204.71   1.231s
 PB-212   1199.52   300.03       173.       100.     0.055    21.17   1.235D
 PA-231   1199.68   300.07      3204.       -40.    -0.022   202.83   1.235 
 PA-233   1200.12   300.18      3164.       -40.    -0.022   201.58   1.235 
 PA-231   1210.00   302.65      3124.       -40.    -0.022   199.96   1.237s
 BA-133   1210.81   302.85      3085.       -40.    -0.022   198.66   1.238s
 Ba-140   1218.80   304.85      3045.       -13.    -0.007   593.60   1.240s
 BI-210M  1218.99   304.90      3032.         0.     0.000  1000.00   1.240s
 Ir-192   1233.16   308.44      3032.         0.     0.000  1000.00   1.243s
 Ir-192   1265.35   316.49      1588.         8.     0.004   706.81   1.250s
 CR-51    1279.73   320.08       528.       -39.    -0.022   105.98   1.253s
 La-140   1314.43   328.76      1592.       -40.    -0.022   142.19   1.261s
 Cf-249   1333.15   333.44      1552.       -40.    -0.022   139.95   1.265s
 AC-228   1352.12   338.18       212.       276.     0.154    12.66   1.319 
 Cs-136   1361.66   340.57      1512.       -40.    -0.022   137.45   1.272s
 EU-152   1376.53   344.29      1472.       -33.    -0.018   165.89   1.275s
 HF-181   1382.70   345.83      1241.        38.     0.021   133.31   1.276s
 PB-214   1406.60   351.81       211.      2356.     1.309     2.55   1.274 
 BA-133   1423.37   356.00      2793.       -33.    -0.018   226.20   1.285s
 Cf-249   1551.17   387.95       572.         0.     0.000  1000.00   1.314s
 SN-113   1566.12   391.69       290.        29.     0.016    85.19   1.317s
 SB-125   1710.86   427.88       208.        -3.    -0.002   782.66   1.349s
 AG-108M  1735.10   433.94       173.        30.     0.017    92.09   1.354 
 PM-146   1814.87   453.88       178.        24.     0.013   115.06   1.372s
 SB-125   1852.82   463.37       320.        30.     0.017    85.94   1.380s
 Ir-192   1871.59   468.06       375.        -9.    -0.005   295.02   1.384s
 BE-7     1909.73   477.60       458.       -27.    -0.015   114.41   1.392s
 HF-181   1927.34   482.00       413.        30.     0.017    97.80   1.396s
 La-140   1947.43   487.02       381.        20.     0.011   140.44   1.400s
 RU-103   1987.56   497.05       109.        24.     0.013    90.06   1.409s
 RH-106   2046.81   511.86       259.       154.     0.086    16.83   2.672s
 Kr-85    2055.27   513.98       413.         0.     0.000  1000.00   1.424s
 Nd-147   2123.35   531.00       134.         9.     0.005   275.09   1.438s
 Ba-140   2148.39   537.26       135.         3.     0.002   738.97   1.444s
 CS-134   2252.30   563.24        56.        85.     0.047    21.60   1.466 
 CS-134   2276.64   569.32        95.        43.     0.024    35.50   1.471 
 TL-208   2332.47   583.28       113.       378.     0.210     8.06   1.522 
 SB-125   2401.36   600.50      2173.        23.     0.013   284.02   1.497s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage  7
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-124   2410.29   602.73      2307.       -27.    -0.015   256.39   1.499s
 CS-134   2418.21   604.71      2252.       -27.    -0.015   253.03   1.500s
 BI-214   2436.61   609.31        55.      1754.     0.974     2.46   1.504D
 AG-108M  2456.49   614.28      2220.         0.     0.000  1000.00   1.508s
 PM-144   2471.62   618.06      2220.         0.     0.000  1000.00   1.512s
 RH-106   2487.04   621.92      2220.         0.     0.000  1000.00   1.515 
 SB-125   2542.94   635.89        89.        23.     0.013    61.20   1.526s
 I-131    2547.28   636.97       135.        -7.    -0.004   590.36   1.527s
 AG-110M  2630.43   657.76       249.       -27.    -0.015   163.00   1.544s
 CS-137   2645.27   661.47        61.        89.     0.049    22.13   1.728 
 PM-144   2785.58   696.54       212.         5.     0.003   414.25   1.576s
 NB-94    2809.93   702.63       204.        10.     0.005   211.58   1.581s
 SB-124   2890.57   722.79       255.        -4.    -0.002   591.15   1.598s
 AG-108M  2891.17   722.94       251.         0.     0.000  1000.00   1.598s
 EU-154   2892.86   723.36       251.         0.     0.000  1000.00   1.598s
 ZR-95    2896.22   724.20       305.       -30.    -0.017    84.53   1.599s
 BI-212   2908.39   727.24        34.       106.     0.059    14.50   1.673 
 PM-146   2988.08   747.16       107.        -9.    -0.005   237.73   1.617s
 AG-110M  3055.23   763.94       364.       -13.    -0.007   209.39   1.631s
 NB-95    3062.61   765.79       351.         0.     0.000  1000.00   1.632s
 PA-234M  3065.10   766.41       351.         0.     0.000  1000.00   1.633s
 EU-152   3115.14   778.92       120.       -28.    -0.016    88.12   1.643s
 BI-212   3141.15   785.42       280.       -22.    -0.012   109.56   1.648 
 CS-134   3179.91   795.11        31.        61.     0.034    22.07   1.950 
 TL-210   3197.88   799.60       208.       -26.    -0.014    81.38   1.659s
 CS-134   3207.29   801.95       247.       -28.    -0.016    80.78   1.661s
 CO-58    3242.59   810.78       290.       -31.    -0.017    79.16   1.668s
 La-140   3262.58   815.77       256.       -30.    -0.017    77.11   1.672s
 Cs-136   3273.50   818.50       281.        14.     0.008   166.37   1.674s
 MN-54    3338.91   834.85       160.       -33.    -0.018    85.59   1.687 
 Co-56    3386.61   846.77        75.        12.     0.007   161.27   1.696s
 TL-208   3442.47   860.73        44.       112.     0.062    17.87   1.482 
 NB-94    3483.94   871.10       115.       -23.    -0.013    69.16   1.715s
 EU-154   3492.47   873.23       150.        10.     0.005   182.61   1.717s
 PA-234   3521.68   880.53       213.       -27.    -0.015    79.50   1.722s
 PA-234   3532.53   883.24       240.        -3.    -0.001   862.34   1.724s
 AG-110M  3538.30   884.68       189.        24.     0.013    83.61   1.725s
 Sc-46    3556.69   889.28       211.       -11.    -0.006   198.13   1.729s
 Y-88     3591.74   898.04        91.        -3.    -0.002   624.49   1.736s
 AC-228   3644.66   911.26        62.       298.     0.166     9.12   1.409 
 AG-110M  3749.60   937.49       195.       -39.    -0.021    45.83   1.766s
 PA-234   3783.72   946.02        55.        20.     0.011    82.77   1.772s
 EU-152   3856.11   964.11       278.        20.     0.011   122.08   1.786 
 AC-228   3876.69   969.25        43.       180.     0.100    11.37   1.565 
 EU-154   3985.03   996.33        96.        19.     0.010    76.89   1.810s
 PA-234M  4003.71  1001.00       118.        17.     0.010    92.92   1.814s
 EU-154   4018.82  1004.77       146.        11.     0.006   158.24   1.816s
 Co-56    4151.13  1037.84        59.         5.     0.003   352.91   1.841s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage  8
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cs-136   4192.07  1048.07        53.        18.     0.010    61.45   1.848s
 RH-106   4201.23  1050.36        87.        -4.    -0.002   377.97   1.850s
 BI-207   4254.46  1063.66        59.         6.     0.004   277.75   1.860s
 Ga-68    4309.44  1077.40        53.         7.     0.004   251.99   1.870s
 FE-59    4396.88  1099.25        69.        -6.    -0.004   301.47   1.886 
 EU-152   4448.20  1112.07       571.       -23.    -0.013   149.50   1.895s
 ZN-65    4462.09  1115.55       548.       -20.    -0.011   165.65   1.897s
 BI-214   4480.94  1120.26        41.       431.     0.240     6.15   1.706 
 Sc-46    4482.12  1120.55       528.         0.     0.000  1000.00   1.901s
 CO-60    4692.96  1173.24        43.        19.     0.010    82.13   1.938s
 Ta-182   4756.25  1189.05        51.        -5.    -0.003   337.93   1.949 
 Ta-182   4885.75  1221.41        40.        13.     0.007   114.11   1.972 
 Co-56    4953.27  1238.28        57.       151.     0.084    14.26   1.984 
 NA-22    5098.35  1274.53        40.         8.     0.005   112.36   2.008s
 EU-154   5098.39  1274.54        48.         0.     0.000  1000.00   2.008s
 FE-59    5166.65  1291.60        29.        14.     0.008    90.14   2.020 
 TL-210   5252.32  1313.00        91.       -28.    -0.016    81.10   2.034s
 CO-60    5330.37  1332.50        51.        -8.    -0.004   212.32   2.047s
 AG-110M  5537.69  1384.30        57.        10.     0.006   173.66   2.082s
 EU-152   5632.56  1408.00        40.        61.     0.034    27.55   2.097s
 K-40     5844.06  1460.84        14.       246.     0.137     7.03   2.542 
 La-140   6385.95  1596.21        78.       -28.    -0.016    62.04   2.215s
 BI-214   7059.72  1764.51         9.       320.     0.178     6.01   1.786s
 Co-56    7087.11  1771.35       347.       -11.    -0.006   241.38   2.318s
 Y-88     7346.20  1836.06        13.        12.     0.006    81.75   2.354s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -6.1575E+00                                      5.31E+01             
                           477.60-6.157E+00 ?(  2.350E+01 1.14E+02 1.05E+01 G  
 
NA-22    C   4.2564E-01                                      9.50E+02             
                          1274.53 4.256E-01 ?(  1.637E+00 1.12E+02 9.99E+01 G  
 
K-40     N   1.3165E+02                                      4.66E+11             
                          1460.83 1.316E+02  (P 1.060E+01 7.03E+00 1.07E+01 G  
 
Sc-46    F  -4.0379E-01                                      8.38E+01             
                           889.28-4.038E-01 ?(  2.708E+00 1.98E+02 1.00E+02 G  
                          1120.55 0.000E+00 +   5.059E+00 1.00E+03 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage  9
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CR-51    F  -7.1879E+00                                      2.77E+01             
                           320.08-7.188E+00 &(P 2.009E+01 1.06E+02 9.94E+00 G  
 
MN-54    C  -1.2153E+00                                      3.12E+02             
                           834.85-1.215E+00 ?(  2.258E+00 8.56E+01 1.00E+02 G  
 
FE-59    F   4.6196E-01                                      4.45E+01             
                          1099.25-5.086E-01 ?(  3.334E+00 3.01E+02 5.65E+01 G  
                          1291.60 1.731E+00 &(P 3.295E+00 9.01E+01 4.32E+01 G  
 
Co-56    C   4.5465E+00                                      7.73E+01             
                           846.77 4.446E-01 ?(  1.595E+00 1.61E+02 9.99E+01 G  
                          1238.28 1.140E+01  (P 2.862E+00 1.43E+01 6.61E+01 G  
                          1037.84 1.529E+00 &(P 1.182E+01 3.53E+02 1.41E+01 G  
                          1771.35-4.743E+00 +   3.860E+01 2.41E+02 1.55E+01  A 
 
CO-57    C   6.1411E-01                                      2.72E+02             
                           122.06 6.141E-01 &(  1.858E+00 9.13E+01 8.56E+01 G  
                           136.47-7.707E-07 &   2.663E+01 1.04E+09 1.07E+01 G  
 
CO-58    C  -1.1245E+00                                      7.09E+01             
                           810.78-1.124E+00 &(  2.955E+00 7.92E+01 9.95E+01 G  
 
CO-60    F   2.3904E-01                                      1.93E+03             
                          1332.50-4.233E-01 ?(  1.904E+00 2.12E+02 1.00E+02 G  
                          1173.24 9.019E-01 @(P 1.589E+00 8.21E+01 9.99E+01 G  
 
ZN-65    F  -1.8300E+00                                      2.44E+02             
                          1115.55-1.830E+00 ?(  1.014E+01 1.66E+02 5.06E+01 G  
 
NB-94    I   3.1710E-01                                      7.41E+06             
                           702.63 3.171E-01 &(  2.274E+00 2.12E+02 9.79E+01 G  
                           871.10-8.713E-01 +   1.996E+00 6.92E+01 9.99E+01 G  
 
ZR-95    I  -3.5957E-03                                      6.40E+01             
                           756.73-3.596E-03 %(P 3.219E+00 3.65E+04 5.45E+01 G  
                           724.20-2.228E+00 +   6.260E+00 8.45E+01 4.42E+01 G  
 
RU-103   I   6.6253E-01                                      3.93E+01             
                           497.05 6.625E-01 *(P 1.402E+00 9.01E+01 9.09E+01 G  
                           610.30-2.728E+00 %   1.118E+02 1.23E+03 5.75E+00 GA 
 
AG-108M  C   7.4148E-01                                      1.53E+05             
                           433.94 7.415E-01 ?(  1.595E+00 9.21E+01 9.05E+01 G  
                           722.94 0.000E+00 -   2.765E+00 1.00E+03 9.08E+01 G  
                           614.28 0.000E+00 -   7.184E+00 1.00E+03 8.98E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage 10
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-110M  F   1.5292E+00                                      2.50E+02             
                           884.68 1.265E+00 ?(  3.521E+00 8.36E+01 7.27E+01 G  
                           657.76-8.559E-01 - P 2.461E+00 1.63E+02 9.46E+01 G  
                           937.49-4.501E+00 + P 7.907E+00 4.58E+01 3.44E+01 G  
                          1384.30 2.321E+00 ?(  8.488E+00 1.74E+02 2.43E+01 G  
                           763.94-1.997E+00 &   1.407E+01 2.09E+02 2.23E+01 G  
 
SN-113   F   9.4869E-01                                      1.15E+02             
                           391.69 9.487E-01 &(P 2.687E+00 8.52E+01 6.40E+01 G  
 
SB-124   F  -7.7428E-01                                      6.02E+01             
                           602.73-7.743E-01 &(  6.602E+00 2.56E+02 9.83E+01 G  
                          1690.98-2.097E-01 % P 3.531E+00 1.11E+03 4.78E+01 G  
                           722.79-1.163E+00 +   2.340E+01 5.91E+02 1.08E+01 G  
 
SB-125   I   2.8817E+00                                      1.01E+03             
                           427.88-2.379E-01 &(P 5.270E+00 7.83E+02 2.96E+01 G  
                           600.50 3.721E+00 ?(  3.517E+01 2.84E+02 1.79E+01 G  
                           635.89 6.095E+00 &(  1.227E+01 6.12E+01 1.13E+01 G  
                           463.37 6.798E+00  (P 1.942E+01 8.59E+01 1.05E+01 G  
 
I-131    I   7.6035E-01                                      8.02E+00             
                           364.48 2.437E-02 %(  1.656E+00 2.74E+03 8.17E+01 G  
                           284.30 1.055E+01 ?(  2.392E+01 9.37E+01 6.14E+00 G  
                           636.97-3.045E+00 + P 2.369E+01 5.90E+02 7.17E+00 G  
 
Gd-153   F   1.0775E+00                                      2.42E+02             
                            97.50 1.078E+00 ?(  1.706E+01 4.78E+02 3.00E+01 G  
                           103.20 0.000E+00 }   4.814E+00 2.58E+03 2.18E+01 G  
 
Ga-68    C   1.0639E+01                                      4.71E-02             
                          1077.40 1.064E+01 ?(  5.864E+01 2.52E+02 3.30E+00 G  
 
Tc-99m   I  -7.0557E-01                                      2.51E-01             
                           140.51-7.056E-01 ?(  3.288E+00 1.41E+02 8.93E+01 G  
 
BA-133   F  -1.0457E+00                                      3.85E+03             
                           356.00-1.046E+00 &(  7.857E+00 2.26E+02 6.20E+01 G  
                           302.85-3.787E+00 &   2.497E+01 1.99E+02 1.83E+01 G  
                           383.84 6.158E-01 %   2.630E+01 1.27E+03 8.94E+00 GA 
                            80.99-2.131E+00 + P 1.720E+01 3.07E+01 3.41E+01 GA 
 
CS-134   I   2.5109E+00                                      7.54E+02             
                           795.87 2.511E+00  (  1.186E+00 2.21E+01 8.55E+01 G  
                           604.71-7.821E-01 -   6.582E+00 2.53E+02 9.76E+01 G  
                           569.32 7.674E+00 +   8.590E+00 3.55E+01 1.54E+01 G  
                           801.95-1.156E+01 &   3.104E+01 8.08E+01 8.69E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage 11
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           563.24 2.772E+01 +   1.226E+01 2.16E+01 8.35E+00 G  
 
CS-137   I   3.1941E+00                                      1.10E+04             
                           661.66 3.194E+00  (  1.412E+00 2.21E+01 8.52E+01 G  
 
CE-139   F  -3.6703E-01                                      1.38E+02             
                           165.85-3.670E-01 ?(  2.355E+00 1.92E+02 7.99E+01 G  
 
Ba-140   I   2.2708E+00                                      1.28E+01             
                           537.26 3.466E-01  (P 6.127E+00 7.39E+02 2.44E+01 G  
                           162.66 9.816E+00 *(  3.079E+01 9.46E+01 6.22E+00 G  
                           304.85-5.393E+00 +   1.065E+02 5.94E+02 4.29E+00 G  
 
La-140   I  -1.7960E+00                                      1.28E+01             
                          1596.21-1.796E+00 ?(P 2.820E+00 6.20E+01 9.54E+01 G  
                           487.02 1.072E+00 +   5.041E+00 1.40E+02 4.55E+01 G  
                           328.76-3.644E+00 +   1.721E+01 1.42E+02 2.03E+01 G  
                           815.77-4.669E+00 +   1.195E+01 7.71E+01 2.33E+01 G  
 
CE-141   I  -5.4432E-01                                      3.25E+01             
                           145.44-5.443E-01 &(  4.228E+00 2.33E+02 4.82E+01 G  
 
CE-144   I   3.6043E+00                                      2.85E+02             
                           133.54 3.604E+00 &(  2.560E+01 2.14E+02 1.11E+01 G  
 
PM-144   C   1.6114E-01                                      3.63E+02             
                           696.54 1.611E-01 ?(  2.274E+00 4.14E+02 9.90E+01 G  
                           618.06 0.000E+00 -   6.543E+00 1.00E+03 9.91E+01 G  
 
EU-152   F   3.7986E+00                                      4.94E+03             
                           121.78 1.947E+00 ?(  5.419E+00 8.40E+01 2.86E+01 G  
                           344.29-2.374E+00 -   1.310E+01 1.66E+02 2.65E+01 G  
                          1112.07-7.662E+00 +   3.828E+01 1.50E+02 1.36E+01 G  
                           778.92-7.510E+00 +   1.443E+01 8.81E+01 1.29E+01 G  
                           964.11 5.505E+00  (  2.252E+01 1.22E+02 1.46E+01 G  
                           244.69 7.492E+00 &(  4.924E+01 1.98E+02 7.58E+00 G  
                          1408.00 1.600E+01   P 8.497E+00 2.75E+01 2.10E+01 GA 
 
EU-154   I   1.2713E+00                                      3.14E+03             
                           123.10-1.436E+00  (  4.073E+00 8.56E+01 4.08E+01 G  
                          1274.54 0.000E+00 +   5.076E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 +   1.243E+01 1.00E+03 2.02E+01 G  
                           873.23 2.981E+00 &(P 1.849E+01 1.83E+02 1.23E+01 G  
                          1004.77 2.582E+00 ?(  1.385E+01 1.58E+02 1.80E+01 G  
                           996.33 7.483E+00 ?(  1.917E+01 7.69E+01 1.06E+01 G  

                                 (Page 13 of 21)

Page 1114 of 1394



      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage 12
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I   3.1063E+00                                      1.81E+03             
                           105.31 3.106E+00  (P 2.337E+01 2.27E+02 2.12E+01 G  
                            86.54-2.268E+00 &   1.830E+01 2.44E+02 3.07E+01 G  
 
HF-181   F   1.5167E+00                                      4.24E+01             
                           482.00 9.032E-01 &(  2.941E+00 9.78E+01 8.05E+01 G  
                           133.02-1.256E+00 &   6.458E+00 1.55E+02 4.33E+01 G  
                           345.83 4.794E+00 &(  2.124E+01 1.33E+02 1.51E+01 G  
                           136.30 1.406E-06 %   4.859E+01 1.04E+09 5.85E+00 G  
 
Ta-182   F   1.1372E+00                                      1.14E+02             
                          1121.30 1.321E-01 %(  1.453E+01 3.26E+03 3.49E+01 G  
                          1221.41 2.436E+00  (  5.858E+00 1.14E+02 2.70E+01 G  
                          1189.05-1.490E+00 +   1.073E+01 3.38E+02 1.62E+01 G  
 
Hg-203   F  -8.1940E-01                                      4.66E+01             
                           279.20-8.194E-01 ?(  2.161E+00 7.96E+01 8.15E+01 G  
 
TL-208   N   1.2499E+01                                      6.98E+02             
                           583.02 1.250E+01  (P 1.727E+00 8.06E+00 8.45E+01 G  
                           277.28 1.831E+01 + P 1.478E+01 3.02E+01 6.31E+00 G  
                           860.56 3.371E+01 + P 1.018E+01 1.79E+01 1.24E+01 G  
 
PM-146   C   8.6058E-01                                      2.02E+03             
                           453.88 8.606E-01 &(P 2.322E+00 1.15E+02 6.50E+01 G  
                           747.16-9.236E-01 +   5.046E+00 2.38E+02 3.40E+01 G  
                           735.72 1.347E-01 % P 7.221E+00 2.31E+03 2.25E+01 G  
 
Y-88     F   8.0303E-01                                      1.07E+02             
                          1836.06 8.030E-01 ?(  1.337E+00 8.18E+01 9.92E+01 G  
                           898.04-1.170E-01 - P 1.948E+00 6.24E+02 9.37E+01 G  
 
Cd-113m      2.3883E+03                                      5.33E+03             
                           263.70 2.388E+03 &(  2.695E+04 3.35E+02 6.00E-03   K
 
Cf-251   T  -2.6343E-01                                      3.28E+05             
                           176.60-2.634E-01 %(  8.891E+00 1.33E+03 1.70E+01 G  
                           227.00-9.827E+00 &   2.591E+01 1.09E+02 6.30E+00 GA 
 
Sn-126      -7.0697E-02                                      3.65E+07             
                            87.57-1.848E+00 }   1.438E+01 2.35E+02 3.75E+01 GA 
                            64.28-7.070E-02 %(  3.204E+01 1.36E+04 9.70E+00 G  
                            86.94-7.688E+00 }   6.104E+01 2.40E+02 9.04E+00 GA 
 
PB-210   N   1.0172E+02                                      8.14E+03             
                            46.54 1.017E+02  (  4.761E+01 1.96E+01 4.25E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage 13
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   4.1290E+01                                      6.98E+02             
                           238.63 4.129E+01  (P 2.816E+00 3.51E+00 4.33E+01 G  
                           300.03 5.289E+01 +   3.395E+01 2.12E+01 3.28E+00 GA 
 
PB-214   N   1.2045E+02                                      5.84E+05             
                           351.93 1.217E+02  (P 3.634E+00 2.55E+00 3.76E+01 G  
                           295.09 1.180E+02  (P 6.159E+00 3.14E+00 1.93E+01 G  
                           242.00 1.364E+02 +   1.763E+01 5.41E+00 7.43E+00 GA 
 
BI-207   C   3.7586E-01                                      1.18E+04             
                          1063.66 3.759E-01 ?(  2.279E+00 2.78E+02 7.45E+01 G  
                           569.70-2.622E-02 % P 1.603E+00 1.77E+03 9.77E+01 G  
 
BI-212   N   4.6274E+01                                      6.98E+02             
                           727.17 4.627E+01  (  1.305E+01 1.45E+01 7.55E+00 G  
                           785.42-6.012E+01 -   2.203E+02 1.10E+02 1.28E+00 GA 
 
U-235    N   7.1332E+00                                      2.57E+11             
                           143.79 4.857E+00 &(  1.766E+01 1.10E+02 1.10E+01 G  
                           205.33 1.319E+01 *(  3.153E+01 9.91E+01 5.01E+00 G  
                           163.38 6.072E+00 &(  3.863E+01 1.91E+02 5.08E+00 G  
                           185.72-1.211E+00 -   4.190E+00 1.04E+02 5.40E+01 GA 
 
BI-214   N   1.0983E+02                                      5.84E+05             
                           609.31 1.098E+02  (P 2.339E+00 2.46E+00 4.61E+01 G  
                          1120.29 1.316E+02 + P 9.886E+00 6.15E+00 1.51E+01 G  
                          1764.49 1.381E+02 + P 7.332E+00 6.01E+00 1.54E+01 G  
 
BI-210M  T  -9.7656E-01                                      1.10E+09             
                           265.83-9.766E-01 ?(  3.562E+00 1.10E+02 5.00E+01 G  
                           304.90 0.000E+00 +   1.628E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   4.1591E+01                                      2.10E+03             
                           911.07 4.030E+01  (  5.309E+00 9.12E+00 2.90E+01 G  
                           968.97 4.243E+01  (P 7.809E+00 1.14E+01 1.75E+01 G  
                           338.32 4.349E+01  (P 1.109E+01 1.27E+01 1.20E+01 G  
                            93.35 1.195E+01 - P 9.305E+01 2.35E+02 5.56E+00 XA 
 
TH-227   N   5.9085E+00                                      7.95E+03             
                           256.24 7.362E+00  (  2.181E+01 1.22E+02 7.00E+00 G  
                           235.97 5.081E+00  (  3.091E+01 1.83E+02 1.23E+01 G  
                            50.14-7.624E+00 +   4.132E+01 1.63E+02 8.00E+00 G  
 
TH-229   N   7.3167E+00                                      2.68E+06             
                           193.51-2.651E+00  (  3.531E+01 5.48E+02 4.40E+00 G  
                           210.85 2.198E+01 ?(P 5.480E+01 1.03E+02 2.99E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage 14
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-234   N   5.4126E+01                                      1.63E+12             
                            92.59 5.413E+01  (  2.628E+01 1.56E+01 5.58E+00 G  
                            63.29 7.926E+01 +   4.701E+01 1.89E+01 3.81E+00 G  
 
PA-231   N  -2.4087E+01                                      1.20E+07             
                           302.65-2.409E+01 ?(  1.599E+02 2.00E+02 2.88E+00 G  
                           300.07-2.798E+01 +   1.884E+02 2.03E+02 2.46E+00 G  
 
PA-233   C  -6.2360E-03                                      7.82E+08             
                           312.01-6.236E-03 %(P 1.287E+01 3.31E+04 3.60E+01 G  
                           300.18-1.111E+01 +   7.430E+01 2.02E+02 6.20E+00 G  
 
PA-234   N   6.9310E-01                                      1.63E+12             
                           131.29-3.372E+00 ?(P 1.552E+01 2.51E+02 1.80E+01 G  
                           946.02 6.154E+00 ?(  1.122E+01 8.28E+01 1.34E+01 G  
                           569.47 2.232E-02 % P 1.869E+01 2.42E+04 8.20E+00 G  
                           883.24-1.015E+00 &   2.985E+01 8.62E+02 9.60E+00 G  
                           880.53-1.703E+01 +   4.501E+01 7.95E+01 6.00E+00 GA 
 
PA-234M  N   8.6197E+01                                      1.63E+12             
                          1001.00 8.620E+01  (  2.685E+02 9.29E+01 8.37E-01 G  
                           766.41 0.000E+00 -   1.050E+03 1.00E+03 2.94E-01 G  
 
AM-241   T  -2.6854E+00                                      1.58E+05             
                            59.54-2.685E+00 &(P 9.228E+00 3.04E+01 3.59E+01 G  
 
Ir-192   F   1.6544E-01                                      7.40E+01             
                           316.49 1.654E-01 &(  3.904E+00 7.07E+02 8.70E+01 G  
                           468.06-4.296E-01 +   4.275E+00 2.95E+02 5.18E+01 G  
                           308.44 0.000E+00 &   1.447E+01 1.00E+03 3.18E+01 G  
 
Cs-136   F   7.3089E-01                                      1.30E+01             
                           818.50 5.210E-01 ?(  2.918E+00 1.66E+02 1.00E+02 G  
                          1048.07 9.933E-01 ?(  2.007E+00 6.15E+01 8.00E+01 G  
                           340.57-1.630E+00 +   7.445E+00 1.37E+02 4.69E+01 G  
 
Np-239   T  -2.9884E+00                                      2.36E+00             
                           103.70 0.000E+00 }   2.109E+01 1.00E+03 2.40E+01 X  
                           106.13-2.988E+00 &(  2.240E+01 2.27E+02 2.27E+01 G  
                            99.50 3.749E+00 ?   3.392E+01 2.73E+02 1.50E+01 X  
 
Nd-147       1.7386E+00                                      1.11E+01             
                           531.00 1.739E+00 ?(  1.138E+01 2.75E+02 1.30E+01 G  
                            91.10-2.416E+00 +   1.867E+01 2.34E+02 2.83E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage 15
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-210   N  -9.2369E-01                                      5.84E+05             
                           799.60-9.237E-01 ?(  2.500E+00 8.14E+01 9.90E+01 G  
                           296.00-8.605E-01 +   5.846E+00 2.05E+02 7.90E+01 G  
                          1313.00-7.047E+00 +   1.172E+01 8.11E+01 2.10E+01 GA 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14      1328.       -32.    -0.018   162.85  -7.624E+00   
 AM-241      59.54      2138.       -63.    -0.035    30.43  -2.685E+00  P
 BA-133      80.99     11815.       -63.    -0.035    30.69  -2.131E+00  P
 EU-155      86.54     11689.       -63.    -0.035   243.79  -2.268E+00   
 Sn-126      86.94     11329.       -63.    -0.035   239.96  -7.688E+00   
 Sn-126      87.57     10899.       -63.    -0.035   235.21  -1.848E+00   
 EU-155     105.31     10236.        63.     0.035   227.32   3.106E+00  P
 EU-152     121.78       971.        53.     0.030    84.05   1.947E+00   
 CO-57      122.06      1024.        50.     0.028    91.28   6.141E-01   
 EU-154     123.10      1116.       -56.    -0.031    85.65  -1.436E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage 16
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234     131.29      3105.       -57.    -0.032   251.47  -3.372E+00  P
 HF-181     133.02      3084.       -51.    -0.028   155.12  -1.256E+00   
 Tc-99m     140.51      3066.       -56.    -0.031   140.61  -7.056E-01   
 U-235      143.79      1376.        48.     0.027   109.60   4.857E+00   
 CE-141     145.44      1511.       -24.    -0.013   233.19  -5.443E-01   
 Ba-140     162.66      1164.        52.     0.029    94.62   9.816E+00   
 U-235      163.38      1215.        26.     0.014   190.91   6.072E+00   
 CE-139     165.85      1145.       -25.    -0.014   192.46  -3.670E-01   
 U-235      185.72      1436.       -52.    -0.029   104.38  -1.211E+00   
 TH-229     193.51       632.        -9.    -0.005   547.91  -2.651E+00   
 U-235      205.33       604.        49.     0.027    99.14   1.319E+01   
 TH-229     210.85       628.        48.     0.027   103.36   2.198E+01  P
 Cf-251     227.00       564.       -43.    -0.024   109.20  -9.827E+00   
 TH-227     235.97      2986.        42.     0.024   183.32   5.081E+00   
 EU-152     244.69      2738.        38.     0.021   197.96   7.492E+00   
 TH-227     256.24       416.        33.     0.018   122.26   7.362E+00   
 Cd-113m    263.70       450.         9.     0.005   335.00   2.388E+03   
 BI-210M    265.83       542.       -30.    -0.017   109.51  -9.766E-01   
 Hg-203     279.20       495.       -40.    -0.022    79.59  -8.194E-01   
 I-131      284.30       332.        39.     0.021    93.66   1.055E+01   
 TL-210     296.00      3243.       -39.    -0.022   204.71  -8.605E-01   
 PA-231     300.07      3204.       -40.    -0.022   202.83  -2.798E+01   
 PA-233     300.18      3164.       -40.    -0.022   201.58  -1.111E+01   
 PA-231     302.65      3124.       -40.    -0.022   199.96  -2.409E+01   
 BA-133     302.85      3085.       -40.    -0.022   198.66  -3.787E+00   
 Ba-140     304.85      3045.       -13.    -0.007   593.60  -5.393E+00   
 Ir-192     316.49      1588.         8.     0.004   706.81   1.654E-01   
 CR-51      320.08       528.       -39.    -0.022   105.98  -7.188E+00  P
 La-140     328.76      1592.       -40.    -0.022   142.19  -3.644E+00   
 Cf-249     333.44      1552.       -40.    -0.022   139.95  -4.832E+00   
 Cs-136     340.57      1512.       -40.    -0.022   137.45  -1.630E+00   
 EU-152     344.29      1472.       -33.    -0.018   165.89  -2.374E+00   
 HF-181     345.83      1241.        38.     0.021   133.31   4.794E+00   
 BA-133     356.00      2793.       -33.    -0.018   226.20  -1.046E+00   
 SN-113     391.69       290.        29.     0.016    85.19   9.487E-01  P
 SB-125     427.88       208.        -3.    -0.002   782.66  -2.379E-01  P
 AG-108M    433.94       173.        30.     0.017    92.09   7.415E-01   
 PM-146     453.88       178.        24.     0.013   115.06   8.606E-01  P
 SB-125     463.37       320.        30.     0.017    85.94   6.798E+00  P
 Ir-192     468.06       375.        -9.    -0.005   295.02  -4.296E-01   
 BE-7       477.60       458.       -27.    -0.015   114.41  -6.157E+00   
 HF-181     482.00       413.        30.     0.017    97.80   9.032E-01   
 La-140     487.02       381.        20.     0.011   140.44   1.072E+00   
 RU-103     497.05       109.        24.     0.013    90.06   6.625E-01  P
 RH-106     511.86       259.       154.     0.086    16.83   1.955E+01   
 Ba-140     537.26       135.         3.     0.002   738.97   3.466E-01  P
 SB-125     600.50      2173.        23.     0.013   284.02   3.721E+00   
 SB-124     602.73      2307.       -27.    -0.015   256.39  -7.743E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage 17
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125     635.89        89.        23.     0.013    61.20   6.095E+00   
 I-131      636.97       135.        -7.    -0.004   590.36  -3.045E+00  P
 AG-110M    657.76       249.       -27.    -0.015   163.00  -8.559E-01  P
 PM-144     696.54       212.         5.     0.003   414.25   1.611E-01   
 NB-94      702.63       204.        10.     0.005   211.58   3.171E-01   
 SB-124     722.79       255.        -4.    -0.002   591.15  -1.163E+00   
 ZR-95      724.20       305.       -30.    -0.017    84.53  -2.228E+00   
 PM-146     747.16       107.        -9.    -0.005   237.73  -9.236E-01   
 AG-110M    763.94       364.       -13.    -0.007   209.39  -1.997E+00   
 EU-152     778.92       120.       -28.    -0.016    88.12  -7.510E+00   
 TL-210     799.60       208.       -26.    -0.014    81.38  -9.237E-01   
 CO-58      810.78       290.       -31.    -0.017    79.16  -1.124E+00   
 La-140     815.77       256.       -30.    -0.017    77.11  -4.669E+00   
 Cs-136     818.50       281.        14.     0.008   166.37   5.210E-01   
 MN-54      834.85       160.       -33.    -0.018    85.59  -1.215E+00   
 NB-94      871.10       115.       -23.    -0.013    69.16  -8.713E-01   
 EU-154     873.23       150.        10.     0.005   182.61   2.981E+00  P
 PA-234     880.53       213.       -27.    -0.015    79.50  -1.703E+01   
 PA-234     883.24       240.        -3.    -0.001   862.34  -1.015E+00   
 AG-110M    884.68       189.        24.     0.013    83.61   1.265E+00   
 Sc-46      889.28       211.       -11.    -0.006   198.13  -4.038E-01   
 Y-88       898.04        91.        -3.    -0.002   624.49  -1.170E-01  P
 AG-110M    937.49       195.       -39.    -0.021    45.83  -4.501E+00  P
 PA-234     946.02        55.        20.     0.011    82.77   6.154E+00   
 EU-152     964.11       278.        20.     0.011   122.08   5.505E+00   
 EU-154     996.33        96.        19.     0.010    76.89   7.483E+00   
 PA-234M   1001.00       118.        17.     0.010    92.92   8.620E+01   
 EU-154    1004.77       146.        11.     0.006   158.24   2.582E+00   
 Cs-136    1048.07        53.        18.     0.010    61.45   9.933E-01   
 RH-106    1050.36        87.        -4.    -0.002   377.97  -9.865E+00   
 Ga-68     1077.40        53.         7.     0.004   251.99   1.064E+01   
 FE-59     1099.25        69.        -6.    -0.004   301.47  -5.086E-01   
 EU-152    1112.07       571.       -23.    -0.013   149.50  -7.662E+00   
 ZN-65     1115.55       548.       -20.    -0.011   165.65  -1.830E+00   
 CO-60     1173.24        43.        19.     0.010    82.13   9.019E-01  P
 Ta-182    1189.05        51.        -5.    -0.003   337.93  -1.490E+00   
 Ta-182    1221.41        40.        13.     0.007   114.11   2.436E+00   
 NA-22     1274.53        40.         8.     0.005   112.36   4.256E-01   
 FE-59     1291.60        29.        14.     0.008    90.14   1.731E+00  P
 TL-210    1313.00        91.       -28.    -0.016    81.10  -7.047E+00   
 CO-60     1332.50        51.        -8.    -0.004   212.32  -4.233E-01   
 AG-110M   1384.30        57.        10.     0.006   173.66   2.321E+00   
 EU-152    1408.00        40.        61.     0.034    27.55   1.600E+01  P
 La-140    1596.21        78.       -28.    -0.016    62.04  -1.796E+00  P
 Y-88      1836.06        13.        12.     0.006    81.75   8.030E-01   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage 18
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -6.1574E+00   -6.1575E+00    1.144E+02%                2.35E+01
 NA-22  #A    4.2564E-01    4.2564E-01    1.124E+02%                1.64E+00
 K-40         1.3165E+02    1.3165E+02    7.033E+00%                1.06E+01
 Sc-46  #A   -4.0379E-01   -4.0379E-01    1.981E+02%                2.71E+00
 CR-51  #A   -7.1877E+00   -7.1879E+00    1.060E+02%                2.01E+01
 MN-54  #A   -1.2153E+00   -1.2153E+00    8.559E+01%                2.26E+00
 FE-59  #A    4.6195E-01    4.6196E-01    9.014E+01%                3.33E+00
 Co-56  #C    4.5465E+00    4.5465E+00    1.426E+01%                1.60E+00
 CO-57  #A    6.1411E-01    6.1411E-01    9.128E+01%                1.86E+00
 CO-58  #A   -1.1245E+00   -1.1245E+00    7.916E+01%                2.95E+00
 CO-60  #A    2.3904E-01    2.3904E-01    8.213E+01%                1.90E+00
 ZN-65  #A   -1.8300E+00   -1.8300E+00    1.657E+02%                1.01E+01
 NB-94  #A    3.1710E-01    3.1710E-01    2.116E+02%                2.27E+00
 ZR-95  #A   -3.5956E-03   -3.5957E-03    3.650E+04%                3.22E+00
 NB-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.09E+00
 RU-103 #A    6.6252E-01    6.6253E-01    9.006E+01%                1.40E+00
 RH-106 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.56E+01
 AG-108M#A    7.4148E-01    7.4148E-01    9.209E+01%                1.60E+00
 AG-110M#A    1.5292E+00    1.5292E+00    8.361E+01%                3.52E+00
 SN-113 #A    9.4869E-01    9.4869E-01    8.519E+01%                2.69E+00
 SB-124 #A   -7.7427E-01   -7.7428E-01    2.564E+02%                6.60E+00
 SB-125 #A    2.8817E+00    2.8817E+00    6.120E+01%                5.27E+00
 I-131  #A    7.6028E-01    7.6035E-01    9.366E+01%                1.66E+00
 Gd-153  A    1.0775E+00    1.0775E+00    4.780E+02%                1.71E+01
 Ga-68  #A    1.0481E+01    1.0639E+01    2.520E+02%                5.86E+01
 Tc-99m #A   -7.0359E-01   -7.0557E-01    1.406E+02%                3.29E+00
 BA-133 #A   -1.0457E+00   -1.0457E+00    2.262E+02%                7.86E+00
 CS-134       2.5109E+00    2.5109E+00    2.207E+01%                1.19E+00
 CS-137       3.1941E+00    3.1941E+00    2.213E+01%                1.41E+00
 CE-139 #A   -3.6703E-01   -3.6703E-01    1.925E+02%                2.35E+00
 Ba-140 #A    2.2707E+00    2.2708E+00    9.462E+01%                6.13E+00
 La-140 #A   -1.7959E+00   -1.7960E+00    6.204E+01%                2.82E+00
 CE-141 #A   -5.4431E-01   -5.4432E-01    2.332E+02%                4.23E+00
 CE-144 #A    3.6043E+00    3.6043E+00    2.140E+02%                2.56E+01
 PM-144 #A    1.6114E-01    1.6114E-01    4.142E+02%                2.27E+00
 EU-152 #A    3.7986E+00    3.7986E+00    8.243E+01%                5.42E+00
 EU-154 #A    1.2713E+00    1.2713E+00    6.691E+01%                4.07E+00
 EU-155 #A    3.1063E+00    3.1063E+00    2.273E+02%                2.34E+01
 HF-181 #A    1.5167E+00    1.5167E+00    8.267E+01%                2.94E+00
 Ta-182 #A    1.1372E+00    1.1372E+00    1.141E+02%                1.45E+01
 Hg-203 #A   -8.1939E-01   -8.1940E-01    7.959E+01%                2.16E+00
 TL-208       1.2499E+01    1.2499E+01    8.062E+00%                1.73E+00
 PM-146 #A    8.6058E-01    8.6058E-01    1.151E+02%                2.32E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:52:49 AMPage 19
 TestAmerica Inc                 Spectrum name: 9_Gamma_20191385.An1             
                                                                                 
 Y-88   #A    8.0303E-01    8.0303E-01    8.175E+01%                1.34E+00
 Cd-113m#A    2.3883E+03    2.3883E+03    3.350E+02%                2.70E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.44E+02
 Cf-251 #A   -2.6343E-01   -2.6343E-01    1.326E+03%                8.89E+00
 Cf-249 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.60E+00
 Sn-126 #A   -7.0697E-02   -7.0697E-02    1.359E+04%                3.20E+01
 PB-210       1.0172E+02    1.0172E+02    1.957E+01%                4.76E+01
 PB-212       4.1290E+01    4.1290E+01    3.513E+00%                2.82E+00
 PB-214       1.2045E+02    1.2045E+02    2.022E+00%                3.63E+00
 BI-207 #A    3.7586E-01    3.7586E-01    2.778E+02%                2.28E+00
 BI-212       4.6274E+01    4.6274E+01    1.450E+01%                1.30E+01
 U-235  #A    7.1332E+00    7.1332E+00    8.048E+01%                1.77E+01
 BI-214       1.0983E+02    1.0983E+02    2.463E+00%                2.34E+00
 BI-210M#A   -9.7656E-01   -9.7656E-01    1.095E+02%                3.56E+00
 AC-228       4.1591E+01    4.1591E+01    6.435E+00%                5.31E+00
 TH-227 #A    5.9085E+00    5.9085E+00    1.102E+02%                2.18E+01
 TH-229 #A    7.3167E+00    7.3167E+00    1.034E+02%                3.53E+01
 TH-234       5.4126E+01    5.4126E+01    1.563E+01%                2.63E+01
 PA-231 #A   -2.4087E+01   -2.4087E+01    2.000E+02%                1.60E+02
 PA-233 #A   -6.2360E-03   -6.2360E-03    3.313E+04%                1.29E+01
 PA-234 #A    6.9310E-01    6.9310E-01    8.277E+01%                1.55E+01
 PA-234M#A    8.6197E+01    8.6197E+01    9.292E+01%                2.68E+02
 AM-241 #A   -2.6854E+00   -2.6854E+00    3.043E+01%                9.23E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.30E+01
 Ir-192 #A    1.6544E-01    1.6544E-01    7.068E+02%                3.90E+00
 Cs-136 #A    7.3085E-01    7.3089E-01    6.145E+01%                2.92E+00
 Np-239 #A   -2.9875E+00   -2.9884E+00    2.266E+02%                2.24E+01
 Nd-147 #A    1.7385E+00    1.7386E+00    2.751E+02%                1.14E+01
 TL-210 #A   -9.2369E-01   -9.2369E-01    8.138E+01%                2.50E+00
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.77E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.3 keV)     6.651E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.3 keV) 6.6513165E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 12_Gamma_20191262
-----------------------------------------------------------------------------                      
   Sample Description: 430296_Gamma_160-34284-A-15-D DU 
             Detector: Detector #12       
             Batch ID: 430296                 
    Work Order Number: Gamma   
           Lot Number: 160-34284-A-15-D DU
-----------------------------------------------------------------------------
        Decay to Time: 6/21/2019 06:00        Live Time: 1800   sec
     Acquisition Time: 6/21/2019 06:00:21     Real Time: 1803   sec
        Analysis Time: 6/21/2019 06:30        Dead Time: 0.18   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCan_108513
  Efficiency Cal Date: 4/20/2018 11:53
      Energy Cal Date: 4/20/2018 11:13                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 12_2019-06-08_1442.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       7.902E+00          105.0     8.297E+00    8.306E+00    2.770E+01
NA-22      6.923E-01           57.9     4.006E-01    4.021E-01    1.292E+00
K-40       1.779E+02            6.4     1.141E+01    1.452E+01    5.395E+00
Sc-46      1.358E+00           97.9     1.329E+00    1.331E+00    4.433E+00
CR-51      5.300E+00          337.2     1.787E+01    1.787E+01    5.944E+01
MN-54     -8.569E-01          131.3     1.125E+00    1.126E+00    2.567E+00
FE-59      1.222E+00           84.5     1.033E+00    1.035E+00    4.084E+00
Co-56      2.133E+00           31.7     6.755E-01    6.842E-01    2.373E+00
CO-57      2.345E-01          339.8     7.968E-01    7.969E-01    2.664E+00
CO-58     -1.254E+00           81.2     1.018E+00    1.020E+00    3.387E+00
CO-60     -1.453E-01          687.4     9.990E-01    9.990E-01    2.171E+00
ZN-65     -2.701E+00          138.9     3.752E+00    3.754E+00    1.255E+01
NB-94      7.916E-01           64.8     5.133E-01    5.149E-01    2.160E+00
ZR-95      1.465E+00           94.4     1.384E+00    1.386E+00    3.174E+00
NB-95     -1.353E+00           92.2     1.247E+00    1.248E+00    4.151E+00
RU-103    -1.006E+00           92.5     9.299E-01    9.313E-01    2.268E+00
RH-106     1.360E+00          580.5     7.893E+00    7.893E+00    1.907E+01
AG-108M    1.659E-01          140.1     2.325E-01    2.327E-01    2.287E+00
AG-110M   -2.129E+00           89.6     1.908E+00    1.911E+00    6.349E+00
SN-113     1.250E+00          107.2     1.341E+00    1.342E+00    4.471E+00
SB-124     1.630E+00           24.3     3.954E-01    4.041E-01    8.333E+00
SB-125     2.720E+00           89.1     2.423E+00    2.427E+00    6.844E+00
I-131      1.108E+00           76.9     8.519E-01    8.537E-01    2.332E+00
Gd-153    -2.276E+00          138.5     3.152E+00    3.155E+00    1.046E+01
Ga-68      1.530E+01          228.1     3.490E+01    3.491E+01    7.649E+01
Tc-99m    -8.349E-01          159.2     1.329E+00    1.330E+00    4.408E+00
BA-133    -6.198E-01          230.9     1.431E+00    1.431E+00    9.931E+00
CS-134     1.616E+00           77.9     1.259E+00    1.262E+00    3.504E+00
CS-137     4.673E+00           21.6     1.011E+00    1.038E+00    1.953E+00
CE-139     8.755E-01          102.9     9.006E-01    9.017E-01    2.990E+00
Ba-140    -1.848E+00           62.2     1.150E+00    1.154E+00    9.788E+00
La-140     1.345E+00           79.6     1.071E+00    1.074E+00    1.979E+00
CE-141    -1.544E+00          155.0     2.393E+00    2.395E+00    7.939E+00
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CE-144     6.047E+00          163.3     9.876E+00    9.881E+00    3.277E+01
PM-144     6.073E-02         1500.6     9.114E-01    9.114E-01    2.122E+00
EU-152     5.189E+00           80.0     4.153E+00    4.162E+00    8.131E+00
EU-154     1.225E+00          119.5     1.463E+00    1.464E+00    5.632E+00
EU-155     0.000E+00         1.#INF     2.255E+00    2.255E+00    1.488E+01
HF-181     1.505E+00           91.7     1.380E+00    1.382E+00    3.779E+00
Ta-182    -8.356E-01           75.9     6.341E-01    6.355E-01    1.859E+01
Hg-203    -1.002E+00           87.3     8.748E-01    8.764E-01    2.905E+00
TL-208     1.654E+01            8.3     1.379E+00    1.615E+00    2.306E+00
PM-146     1.228E+00           91.9     1.129E+00    1.131E+00    2.758E+00
Y-88       9.547E-01           31.6     3.019E-01    3.067E-01    7.036E-01
Cd-113m   -9.667E+02         1144.8     1.107E+04    1.107E+04    3.740E+04
Cd-109     0.000E+00         1.#INF     4.979E+01    4.979E+01    1.649E+02
Cf-251     4.113E+00          106.0     4.359E+00    4.365E+00    1.101E+01
Cf-249     0.000E+00         1.#INF     7.198E-01    7.198E-01    4.655E+00
Sn-126     9.323E+00          126.9     1.183E+01    1.184E+01    3.926E+01
PB-210     1.180E+02           20.1     2.372E+01    2.483E+01    6.167E+01
PB-212     4.143E+01            4.4     1.825E+00    2.828E+00    4.014E+00
PB-214     1.316E+02            2.4     3.221E+00    7.409E+00    5.079E+00
BI-207     1.307E-01           99.0     1.294E-01    1.296E-01    3.416E+00
BI-212     5.568E+01           14.1     7.834E+00    8.334E+00    1.881E+01
U-235      1.162E+01           43.7     5.073E+00    5.107E+00    1.324E+01
BI-214     1.238E+02            2.8     3.498E+00    7.210E+00    3.912E+00
BI-210M   -3.355E-01          436.6     1.465E+00    1.465E+00    3.755E+00
AC-228     4.669E+01            6.1     2.849E+00    3.704E+00    5.791E+00
TH-227     1.462E+00           78.0     1.140E+00    1.142E+00    3.195E+01
TH-229     1.153E+01          149.0     1.718E+01    1.719E+01    4.354E+01
TH-234     6.022E+01           17.2     1.033E+01    1.086E+01    3.337E+01
PA-231    -8.560E+00          696.1     5.959E+01    5.959E+01    1.984E+02
PA-233     0.000E+00         1.#INF     1.123E+00    1.123E+00    1.621E+01
PA-234    -3.890E+00          119.8     4.659E+00    4.664E+00    1.546E+01
PA-234M    1.130E+02           73.1     8.264E+01    8.284E+01    3.810E+02
AM-241     2.681E+00          127.4     3.417E+00    3.420E+00    1.134E+01
Np-237     0.000E+00         1.#INF     1.502E+01    1.502E+01    4.975E+01
Ir-192     1.139E+00           92.9     1.058E+00    1.060E+00    6.491E+00
Cs-136     4.163E-02         2533.4     1.055E+00    1.055E+00    3.609E+00
Np-239     2.934E+00          137.2     4.026E+00    4.030E+00    1.336E+01
Nd-147    -8.211E+00           93.7     7.694E+00    7.708E+00    1.799E+01
TL-210    -3.926E-01          251.1     9.859E-01    9.861E-01    3.352E+00
Kr-85     -2.795E+00         8022.0     2.242E+02    2.242E+02    7.613E+02
-----------------------------------------------------------------------------
Total      9.992E+02

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage  1
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
 Sample description                                             
      430296_Gamma_160-34284-A-15-D DU                                
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20191262.An1

 Acquisition information
        Start time:                 6/21/2019 6:00:21 AM
        Live time:               1800
        Real time:               1803
        Dead time:                  0.18 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCan_108513                                               
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 11:13:27 AM
             Zero offset:           0.059 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.735E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 11:53:09 AM
             Type:                  Polynomial
             Uncertainty:           1.020 %
             Coefficients:         -0.363508  -4.707999   0.462125
                                   -0.051256   0.002384  -0.000043

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.13keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage  2
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/21/2019 6:00:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2019-06-08_1442.PBC
                                                 6/8/2019 2:42:09 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   40 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1168

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.69      196.  16.42   0.92  1.819E-02    46.54   4.250  1.180E+02 PB210 
    50.21       37. 123.65   0.85  2.193E-02    50.14   8.000    PBC<MDA TH227 
    59.54       49. 127.44   0.86  2.817E-02    59.54  35.900    PBC<MDA AM241 
    63.40      146.  35.96   0.92  2.982E-02    63.29   3.810  7.174E+01 TH234 
    64.39       49. 126.92   0.87  3.015E-02    64.28   9.700    PBC<MDA Sn126 
    74.78      668.   6.56   0.88  3.331E-02
    77.12     1164.   4.31   0.88  3.386E-02
    81.35      116.  25.86   0.89  3.473E-02    80.99  34.060  5.443E+00 BA133 
    83.82      157.  21.35   0.89  3.517E-02
    87.21      394.   9.59   0.89  3.570E-02    86.49  13.100  4.697E+01 Np237 
                                                86.54  30.700  2.004E+01 EU155 
                                                86.94   9.040  6.794E+01 Sn126 
                                                87.57  37.500  1.634E+01 Sn126 
                                                88.04   3.790  1.613E+02 Cd109 
    89.77      179.  18.10   0.90  3.604E-02
    92.87      303.  12.05   0.90  3.640E-02    92.59   5.584  7.428E+01 TH234 
                                                93.35   5.561  8.312E+01 AC228 
   106.13       45. 137.20   0.91  3.729E-02   106.13  22.700    PBC<MDA Np239 
   122.06       13. 339.79   0.93  3.724E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  2.345E-01 CO57  
   122.31       42. 112.91   0.93  3.725E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  7.240E-01 CO57  
   126.48       28.  72.07   0.76  3.707E-02
   133.02       44. 162.01   0.94  3.673E-02   133.02  43.300    PBC<MDA HF181 
   133.54       44. 163.31   0.94  3.670E-02   133.54  11.090    PBC<MDA CE144 
   136.30       44. 164.21   0.94  3.652E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  6.330E+00 CO57  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage  3
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   143.98       82.  43.65   0.55  3.599E-02   143.79  10.960    PBC<MDA U235  
   162.32       33.  82.45   0.97  3.435E-02   162.66   6.220    PBC<MDA Ba140 
   165.52       43. 102.87   0.97  3.405E-02   165.85  79.900    PBC<MDA CE139 
   176.60       42. 105.98   0.98  3.303E-02   176.60  17.000    PBC<MDA Cf251 
   186.12      505.   9.49   1.15  3.211E-02   185.72  54.000  1.556E+01 U235  
   193.51       29. 149.04   1.00  3.140E-02   193.51   4.400    PBC<MDA TH229 
   209.24      110.  26.31   1.32  2.994E-02
   227.00       14. 276.25   1.03  2.839E-02   227.00   6.300    PBC<MDA Cf251 
   235.85       37. 186.54   1.04  2.764E-02   235.97  12.300    PBC<MDA TH227 
   238.51      882.   4.41   1.05  2.744E-02   238.63  43.300  4.124E+01 PB212 
   241.89      509.   6.45   1.05  2.717E-02   242.00   7.430  1.400E+02 PB214 
   244.58       38. 185.92   1.05  2.695E-02   244.69   7.580    PBC<MDA EU152 
   256.02       61.  30.74   1.06  2.609E-02   256.24   7.000  1.845E+01 TH227 
   258.69       43.  41.32   1.07  2.590E-02
   277.26       51.  38.77   1.53  2.462E-02   277.28   6.310    PBC<MDA TL208 
   295.03     1094.   4.14   1.06  2.350E-02   295.09  19.300  1.341E+02 PB214 
                                               296.00  79.000  3.283E+01 TL210 
   300.13       77.  26.42   1.11  2.321E-02   300.03   3.280  5.612E+01 PB212 
                                               300.07   2.460  7.484E+01 PA231 
                                               300.18   6.200  2.970E+01 PA233 
   302.95       13. 561.14   1.11  2.304E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  1.662E+00 BA133 
   316.49       30. 229.47   1.12  2.229E-02   316.49  87.040    PBC<MDA Ir192 
   320.82       21. 337.17   1.13  2.210E-02   320.08   9.940    PBC<MDA CR51  
   328.76        8. 353.88   1.13  2.165E-02   328.76  20.300    PBC<MDA La140 
   338.16      227.  12.78   1.04  2.119E-02   338.32  12.010  4.958E+01 AC228 
   351.77     1874.   2.88   1.27  2.056E-02   351.93  37.600  1.347E+02 PB214 
   364.48        4. 694.02   1.17  2.001E-02   364.48  81.700    PBC<MDA I131  
   391.69       27. 107.24   1.20  1.893E-02   391.69  64.000    PBC<MDA SN113 
   453.88       24.  91.91   1.26  1.692E-02   453.88  65.000    PBC<MDA PM146 
   463.37       27.  89.10   1.27  1.666E-02   463.37  10.470    PBC<MDA SB125 
   468.06       25.  92.90   1.27  1.653E-02   468.06  51.750    PBC<MDA Ir192 
   477.60       24. 105.00   1.28  1.628E-02   477.60  10.520    PBC<MDA BE7   
   482.00       18. 149.63   1.28  1.617E-02   482.00  80.500    PBC<MDA HF181 
   487.02       23. 110.80   1.29  1.604E-02   487.02  45.500    PBC<MDA La140 
   511.86      182.  12.45   2.56  1.546E-02   511.86  20.000  3.277E+01 RH106 
   563.24       10. 210.55   1.36  1.439E-02   563.24   8.350    PBC<MDA CS134 
   569.70       17.  99.03   1.37  1.427E-02   569.32  15.380  4.384E+00 CS134 
                                               569.47   8.200  8.225E+00 PA234 
                                               569.70  97.740  6.903E-01 BI207 
   583.10      350.   8.34   1.37  1.403E-02   583.02  84.500  1.642E+01 TL208 
   600.50       22. 277.34   1.40  1.373E-02   600.50  17.860    PBC<MDA SB125 
   602.73       22. 278.57   1.40  1.369E-02   602.73  98.260    PBC<MDA SB124 
   604.71       14. 443.75   1.40  1.366E-02   604.71  97.620    PBC<MDA CS134 
   609.27     1429.   2.96   1.45  1.358E-02   609.31  46.090  1.268E+02 BI214 
                                               610.30   5.750  1.018E+03 RU103 
   614.31       22. 277.26   1.41  1.350E-02   614.28  89.850    PBC<MDA AG108M
   621.92        3. 580.45   1.42  1.338E-02   621.92   9.930    PBC<MDA RH106 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage  4
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   636.97       21.  76.91   1.43  1.315E-02   636.97   7.170    PBC<MDA I131  
   661.29       92.  21.63   1.04  1.279E-02   661.66  85.210  4.673E+00 CS137 
   702.63       13. 152.29   1.49  1.224E-02   702.63  97.900    PBC<MDA NB94  
   723.19        4. 525.43   1.51  1.199E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  2.008E-01 AG108M
                                               723.36  20.220  9.025E-01 EU154 
   727.42       90.  14.07   1.52  1.194E-02   727.17   7.550  5.568E+01 BI212 
   756.73       17.  94.42   1.54  1.160E-02   756.73  54.460    PBC<MDA ZR95  
   766.41       26.  73.15   1.55  1.150E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  4.346E+02 PA234M
   785.80        8. 242.19   1.57  1.129E-02   785.42   1.280    PBC<MDA BI212 
   795.87       23.  77.89   1.58  1.119E-02   795.87  85.530    PBC<MDA CS134 
   801.95       23.  82.80   1.58  1.113E-02   801.95   8.690    PBC<MDA CS134 
   860.48       58.  21.19   1.99  1.057E-02   860.56  12.420  2.447E+01 TL208 
   871.10       18.  64.85   1.65  1.048E-02   871.10  99.890    PBC<MDA NB94  
   889.28       25.  97.88   1.66  1.033E-02   889.28  99.984    PBC<MDA Sc46  
   898.04        3. 658.00   1.67  1.025E-02   898.04  93.700    PBC<MDA Y88   
   910.93      251.   8.44   1.41  1.015E-02   911.07  29.000  4.739E+01 AC228 
   964.26       22. 101.70   1.73  9.739E-03   964.11  14.605    PBC<MDA EU152 
   969.12      131.  10.30   1.74  9.703E-03   968.97  17.460  4.305E+01 AC228 
   996.33       11. 137.23   1.76  9.508E-03   996.33  10.600    PBC<MDA EU154 
  1077.40        7. 228.12   1.83  8.978E-03  1077.40   3.300    PBC<MDA Ga68  
  1099.25        6. 295.94   1.85  8.846E-03  1099.25  56.500    PBC<MDA FE59  
  1120.25      337.   6.62   1.83  8.722E-03  1120.29  15.100  1.420E+02 BI214 
                                              1120.55  99.987  2.145E+01 Sc46  
                                              1121.30  34.900  6.149E+01 Ta182 
  1221.41       15.  85.89   1.96  8.175E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.28       64.  31.67   1.97  8.090E-03  1238.28  66.070  6.617E+00 Co56  
  1274.53       10.  57.87   2.00  7.914E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  1.966E+00 EU154 
  1274.54        6. 119.45   2.00  7.914E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  1.159E+00 EU154 
  1291.60       12.  84.55   2.02  7.834E-03  1291.60  43.200    PBC<MDA FE59  
  1384.30        7. 191.21   2.10  7.423E-03  1384.30  24.290    PBC<MDA AG110M
  1407.86       92.  10.43   2.00  7.324E-03  1408.00  21.005  3.322E+01 EU152 
  1460.63      243.   6.42   2.01  7.112E-03  1460.83  10.670  1.779E+02 K40   
  1596.21       14.  79.63   2.27  6.616E-03  1596.21  95.400    PBC<MDA La140 
  1690.98       17.  24.25   2.35  6.302E-03  1690.98  47.790  3.136E+00 SB124 
  1764.46      257.   6.24   2.68  6.075E-03  1764.49  15.400  1.526E+02 BI214 
  1836.06       10.  31.62   2.46  5.866E-03  1836.06  99.200  9.547E-01 Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.69    74.79       627.       668. 2.006E+04    6.56   0.880  -       D

                                 (Page 6 of 22)

Page 1129 of 1394



      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage  5
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
   Channel   Energy Background  Net area  Eff*Area   Uncert   FWHM  Suspected   
   308.02    77.13       675.      1164. 3.438E+04    4.31   0.882  -       D
   324.93    81.35       389.       116. 3.338E+03   25.80   0.887  -      sD
   334.78    83.81       481.       157. 4.460E+03   21.33   0.889  -       D
   358.58    89.77       436.       179. 4.961E+03   18.13   0.895  -      sD
   505.34   126.48       175.        28. 7.553E+02   72.07   0.762  -      sc
   836.25   209.24       234.       103. 3.454E+03   23.10   1.016  -      sD
  1023.24   256.03       143.        61. 2.323E+03   30.74   1.063  -      sD
  1033.92   258.70       138.        43. 1.668E+03   41.32   1.065  -      sD

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.40    46.69       313.       163.     0.091    20.09   0.919 
 TH-227    200.18    50.14      1007.        37.     0.020   123.65   0.855 
 AM-241    237.74    59.54      1910.        49.     0.027   127.44   0.865s
 TH-234    252.74    63.29       632.       129.     0.072    28.98   0.868D
 Sn-126    256.71    64.28      1916.        49.     0.027   126.92   0.869s
 BA-133    323.50    80.99      4179.       -49.    -0.027   189.02   0.887 
 Np-237    345.49    86.49      7923.         0.     0.000   231.48   0.892A
 EU-155    345.70    86.54      8003.       -56.    -0.031   228.20   0.892D
 Sn-126    347.29    86.94      7713.        54.     0.030    78.29   0.892D
 Sn-126    349.81    87.57      7428.       225.     0.125    17.97   0.893D
 Cd-109    351.68    88.04      7372.         0.     0.000   218.68   0.894A
 Nd-147    363.92    91.10      7317.       -40.    -0.022   305.53   0.897s
 TH-234    369.87    92.59       655.       213.     0.118    18.36   0.898D
 AC-228    372.91    93.35      7151.        56.     0.031   214.11   0.899s
 Gd-153    389.50    97.50      1941.       -45.    -0.025   138.45   0.903s
 Np-239    397.50    99.50      1987.       -22.    -0.012   286.45   0.905s
 Gd-153    412.29   103.20      2009.         0.     0.000  1000.00   0.909s
 Np-239    414.29   103.70      2009.         0.     0.000  1000.00   0.909 
 EU-155    420.73   105.31      2009.         0.     0.000  1000.00   0.911s
 Np-239    424.00   106.13      1858.        45.     0.025   137.20   0.912s
 EU-152    486.56   121.78      1079.        42.     0.023   112.91   0.928s
 CO-57     487.69   122.06      1039.        13.     0.007   339.79   0.928s
 EU-154    491.84   123.10      1052.         0.     0.000  1000.00   0.929s
 PA-234    524.60   131.29      1522.       -46.    -0.026   119.78   0.938 
 HF-181    531.51   133.02      2551.        44.     0.025   162.01   0.939s
 CE-144    533.57   133.54      2595.        44.     0.025   163.31   0.940s
 HF-181    544.61   136.30      2639.        44.     0.025   164.21   0.943s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage  6
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CO-57     545.30   136.47      2847.       -47.    -0.026   161.17   0.943s
 Tc-99m    561.44   140.51      2800.       -47.    -0.026   159.16   0.947s
 U-235     575.30   143.98       384.        82.     0.046    43.65   0.555s
 CE-141    581.15   145.44      2748.       -48.    -0.027   154.98   0.952 
 Ba-140    649.99   162.66       348.        33.     0.018    82.45   0.969D
 U-235     652.87   163.38       868.       -45.    -0.025    94.10   0.970 
 CE-139    662.76   165.85       951.        43.     0.024   102.87   0.973 
 Cf-251    705.72   176.60       543.        42.     0.023   105.98   0.983s
 U-235     743.79   186.12       432.       486.     0.270     9.90   1.150s
 TH-229    773.32   193.51       513.        29.     0.016   149.04   1.000s
 U-235     820.59   205.33      1203.       -43.    -0.024   114.90   1.012s
 TH-229    842.65   210.85      1160.       -43.    -0.024   112.25   1.018s
 Cf-251    907.22   227.00       403.        14.     0.008   276.25   1.034s
 TH-227    943.09   235.97      2357.        37.     0.021   186.54   1.043 
 PB-212    953.73   238.63       318.       886.     0.492     4.40   1.045D
 PB-214    967.18   242.00       295.       497.     0.276     6.63   1.049D
 EU-152    977.96   244.69      2427.        38.     0.021   185.92   1.051s
 TH-227   1024.13   256.24       482.       -33.    -0.018    94.98   1.063 
 BI-210M  1062.48   265.83       318.        -8.    -0.004   436.65   1.072s
 TL-208   1108.18   277.26       119.        51.     0.028    38.77   1.535s
 Hg-203   1115.93   279.20       476.       -36.    -0.020    87.28   1.086s
 I-131    1136.32   284.30       297.       -13.    -0.007   249.56   1.091s
 PB-214   1179.23   295.03       214.      1094.     0.608     4.14   1.060 
 TL-210   1183.11   296.00      2626.       -31.    -0.017   231.77   1.102s
 PB-212   1199.22   300.03       168.        77.     0.043    26.42   1.106D
 PA-231   1199.38   300.07      2594.       -31.    -0.017   229.57   1.106 
 PA-233   1199.82   300.18      2563.       -31.    -0.017   228.13   1.107 
 PA-231   1209.70   302.65      2531.       -10.    -0.006   696.13   1.109s
 BA-133   1210.50   302.85      2508.        13.     0.007   561.14   1.109s
 Ba-140   1218.49   304.85      2521.         0.     0.000  1000.00   1.111 
 BI-210M  1218.68   304.90      2521.         0.     0.000  1000.00   1.111s
 Ir-192   1232.85   308.44      2521.         0.     0.000  1000.00   1.115s
 PA-233   1247.13   312.01      2521.         0.     0.000  1000.00   1.118s
 Ir-192   1265.04   316.49      2310.        30.     0.017   229.47   1.123 
 CR-51    1279.41   320.08      2485.        21.     0.012   337.17   1.126s
 La-140   1314.10   328.76       431.         8.     0.005   353.88   1.135s
 Cf-249   1332.81   333.44       477.        -3.    -0.002   928.54   1.139s
 AC-228   1351.70   338.16       146.       230.     0.128    12.56   1.042 
 Cs-136   1361.32   340.57       576.       -31.    -0.017   110.59   1.146s
 EU-152   1376.18   344.29       714.       -32.    -0.018   120.42   1.150s
 HF-181   1382.35   345.83       809.       -33.    -0.019   121.39   1.151s
 PB-214   1406.76   351.93       213.      1812.     1.007     2.61   1.157D
 BA-133   1423.02   356.00      2295.       -29.    -0.016   230.89   1.162s
 I-131    1456.95   364.48       200.         4.     0.002   694.02   1.170s
 BA-133   1534.35   383.84       474.       -13.    -0.007   244.61   1.189 
 Cf-249   1550.79   387.95       486.         0.     0.000  1000.00   1.193s
 SN-113   1565.74   391.69       414.        27.     0.015   107.24   1.196s
 SB-125   1710.45   427.88       176.        -7.    -0.004   372.98   1.232s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage  7
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-108M  1734.69   433.94       180.       -19.    -0.011   140.14   1.238s
 PM-146   1814.45   453.88       124.        24.     0.014    91.91   1.257s
 SB-125   1852.39   463.37       286.        27.     0.015    89.10   1.266s
 Ir-192   1871.16   468.06       257.        25.     0.014    92.90   1.271s
 BE-7     1909.29   477.60       315.        24.     0.014   105.00   1.280s
 HF-181   1926.90   482.00       339.        18.     0.010   149.63   1.284s
 La-140   1946.98   487.02       321.        23.     0.013   110.80   1.289s
 RU-103   1987.11   497.05       144.       -26.    -0.014    92.47   1.298s
 RH-106   2046.35   511.86       167.       182.     0.101    12.45   2.563s
 Nd-147   2122.88   531.00       169.       -29.    -0.016    93.70   1.331s
 Ba-140   2147.92   537.26       173.       -29.    -0.016    93.27   1.337s
 CS-134   2251.82   563.24       104.        10.     0.006   210.55   1.362s
 CS-134   2276.15   569.32       139.        -8.    -0.004   220.20   1.367s
 BI-207   2277.68   569.70       139.        17.     0.010    99.03   1.368s
 TL-208   2331.25   583.10       100.       350.     0.195     8.34   1.374 
 SB-125   2400.87   600.50      1804.        22.     0.012   277.34   1.397s
 SB-124   2409.79   602.73      1826.        22.     0.012   278.57   1.399s
 CS-134   2417.71   604.71      1847.        14.     0.008   443.75   1.401 
 BI-214   2436.11   609.31        79.      1395.     0.775     2.83   1.406D
 AG-108M  2455.99   614.28      1837.        22.     0.012   277.26   1.410s
 RH-106   2486.54   621.92        85.         3.     0.002   580.45   1.417s
 SB-125   2542.43   635.89       119.       -18.    -0.010    89.63   1.430s
 I-131    2546.77   636.97       116.        21.     0.011    76.91   1.432s
 AG-110M  2629.92   657.76       212.       -22.    -0.012    96.03   1.451s
 CS-137   2644.02   661.29        58.        92.     0.051    21.63   1.037s
 NB-94    2809.41   702.63        89.        13.     0.007   152.29   1.493s
 SB-124   2890.04   722.79       240.       -22.    -0.012   100.53   1.512s
 AG-108M  2890.65   722.94       212.         4.     0.002   525.43   1.512s
 EU-154   2892.34   723.36       216.         0.     0.000  1000.00   1.512s
 ZR-95    2895.69   724.20       216.         0.     0.000  1000.00   1.513s
 BI-212   2907.58   727.17        36.        90.     0.050    14.07   1.516D
 PM-146   2987.55   747.16        89.       -10.    -0.005   209.13   1.535s
 ZR-95    3025.83   756.73        51.        17.     0.009    94.42   1.543s
 AG-110M  3054.69   763.94       163.       -32.    -0.018    59.39   1.550s
 NB-95    3062.08   765.79       318.       -28.    -0.016    92.16   1.552s
 PA-234M  3064.57   766.41       174.        26.     0.015    73.15   1.552s
 EU-152   3114.61   778.92        84.        -9.    -0.005   218.58   1.564s
 BI-212   3140.62   785.42        89.         8.     0.005   242.19   1.570 
 CS-134   3182.43   795.87       153.        23.     0.013    77.89   1.579s
 TL-210   3197.35   799.60       188.        -8.    -0.004   251.09   1.583 
 CS-134   3206.76   801.95       166.        23.     0.013    82.80   1.585s
 CO-58    3242.06   810.78       190.       -25.    -0.014    81.21   1.593s
 La-140   3262.05   815.77       180.       -24.    -0.013    80.93   1.598s
 MN-54    3338.38   834.85       103.       -17.    -0.009   131.27   1.615s
 Co-56    3386.08   846.77        85.       -16.    -0.009   129.12   1.626s
 TL-208   3440.92   860.48        22.        58.     0.032    21.19   1.987s
 NB-94    3483.41   871.10        60.        18.     0.010    64.85   1.648s
 EU-154   3491.95   873.23       122.       -16.    -0.009   100.08   1.650s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage  8
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234   3521.16   880.53       262.       -29.    -0.016    81.70   1.657s
 PA-234   3532.00   883.24       291.       -29.    -0.016    85.72   1.659s
 AG-110M  3537.78   884.68       320.       -29.    -0.016    89.60   1.660s
 Sc-46    3556.17   889.28       292.        25.     0.014    97.88   1.664s
 Y-88     3591.22   898.04        80.         3.     0.002   658.00   1.672s
 AC-228   3642.82   910.93        36.       251.     0.139     8.44   1.409s
 AG-110M  3749.09   937.49       185.       -36.    -0.020    84.41   1.708 
 PA-234   3783.21   946.02        65.        -3.    -0.002   593.64   1.716s
 EU-152   3855.60   964.11       233.        22.     0.012   101.70   1.732 
 AC-228   3875.05   968.97        26.       131.     0.073    10.30   1.736D
 EU-154   3984.54   996.33       112.        11.     0.006   137.23   1.761s
 PA-234M  4003.22  1001.00       123.         0.     0.000  1000.00   1.765s
 EU-154   4018.33  1004.77       137.       -12.    -0.007   139.12   1.768s
 Cs-136   4191.60  1048.07        89.       -24.    -0.013    60.27   1.807s
 RH-106   4200.76  1050.36       133.       -22.    -0.012    77.71   1.809s
 BI-207   4253.99  1063.66        69.        -7.    -0.004   260.72   1.820s
 Ga-68    4308.98  1077.40        48.         7.     0.004   228.12   1.833s
 FE-59    4396.44  1099.25        53.         6.     0.003   295.94   1.852s
 EU-152   4447.76  1112.07       458.       -21.    -0.012   142.41   1.863 
 ZN-65    4461.66  1115.55       436.       -22.    -0.012   138.88   1.866s
 BI-214   4480.48  1120.25        23.       337.     0.187     6.62   1.830 
 Ta-182   4484.69  1121.30       452.       -24.    -0.014   125.12   1.871 
 Ta-182   4755.86  1189.05        37.        -3.    -0.002   420.24   1.930 
 Ta-182   4885.39  1221.41        28.        15.     0.008    85.89   1.957 
 Co-56    4952.92  1238.28        62.        64.     0.035    31.67   1.972s
 NA-22    5098.03  1274.53        11.        10.     0.005    57.87   2.003s
 EU-154   5098.08  1274.54        21.         6.     0.003   119.45   2.003s
 FE-59    5166.35  1291.60        17.        12.     0.007    84.55   2.017s
 TL-210   5252.04  1313.00        74.       -26.    -0.014    81.27   2.036s
 CO-60    5330.11  1332.50        34.        -2.    -0.001   687.39   2.052s
 AG-110M  5537.48  1384.30        28.         7.     0.004   191.21   2.096s
 EU-152   5631.84  1407.86         0.        92.     0.051    10.43   1.998s
 K-40     5843.12  1460.63         0.       243.     0.135     6.42   2.010s
 La-140   6386.02  1596.21        18.        14.     0.008    79.63   2.269s
 SB-124   6765.58  1690.98         0.        17.     0.009    24.25   2.345s
 BI-214   7059.89  1764.46         0.       257.     0.143     6.24   2.684 
 Co-56    7087.48  1771.35       281.       -11.    -0.006   224.22   2.408s
 Y-88     7346.69  1836.06         0.        10.     0.006    31.62   2.459s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage  9
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   7.9019E+00                                      5.31E+01             
                           477.60 7.902E+00 ?(  2.770E+01 1.05E+02 1.05E+01 G  
 
NA-22    C   6.9225E-01                                      9.50E+02             
                          1274.53 6.923E-01 ?(  1.292E+00 5.79E+01 9.99E+01 G  
 
K-40     N   1.7790E+02                                      4.66E+11             
                          1460.83 1.779E+02 *(  5.395E+00 6.42E+00 1.07E+01 G  
 
Sc-46    F   1.3577E+00                                      8.38E+01             
                           889.28 1.358E+00  (  4.433E+00 9.79E+01 1.00E+02 G  
                          1120.55-1.687E-01 %   6.219E+00 1.09E+03 1.00E+02 G  
 
CR-51    F   5.2997E+00                                      2.77E+01             
                           320.08 5.300E+00 &(  5.944E+01 3.37E+02 9.94E+00 G  
 
MN-54    C  -8.5687E-01                                      3.12E+02             
                           834.85-8.569E-01 &(  2.567E+00 1.31E+02 1.00E+02 G  
 
FE-59    F   1.2218E+00                                      4.45E+01             
                          1099.25 6.299E-01 ?(  4.084E+00 2.96E+02 5.65E+01 G  
                          1291.60 1.996E+00 ?(  3.599E+00 8.45E+01 4.32E+01 G  
 
Co-56    C   2.1332E+00                                      7.73E+01             
                           846.77-8.314E-01 &(  2.373E+00 1.29E+02 9.99E+01 G  
                          1238.28 6.617E+00  (  4.106E+00 3.17E+01 6.61E+01 G  
                          1037.84-2.840E-01 %   1.412E+01 2.23E+03 1.41E+01 G  
                          1771.35-6.323E+00 +   4.788E+01 2.24E+02 1.55E+01  A 
 
CO-57    C   2.3451E-01                                      2.72E+02             
                           122.06 2.345E-01 ?(  2.664E+00 3.40E+02 8.56E+01 G  
                           136.47-6.698E+00 +   3.581E+01 1.61E+02 1.07E+01 G  
 
CO-58    C  -1.2535E+00                                      7.09E+01             
                           810.78-1.254E+00 &(  3.387E+00 8.12E+01 9.95E+01 G  
 
CO-60    F  -1.4533E-01                                      1.93E+03             
                          1332.50-1.453E-01 ?(  2.171E+00 6.87E+02 1.00E+02 G  
                          1173.24 8.799E-02 %   2.534E+00 1.31E+03 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage 10
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZN-65    F  -2.7013E+00                                      2.44E+02             
                          1115.55-2.701E+00 ?(  1.255E+01 1.39E+02 5.06E+01 G  
 
NB-94    I   7.9156E-01                                      7.41E+06             
                           702.63 6.180E-01 ?(  2.160E+00 1.52E+02 9.79E+01 G  
                           871.10 9.616E-01  (  2.059E+00 6.48E+01 9.99E+01 G  
 
ZR-95    I   1.4654E+00                                      6.40E+01             
                           756.73 1.465E+00 ?(  3.174E+00 9.44E+01 5.45E+01 G  
                           724.20 0.000E+00 -   7.480E+00 1.00E+03 4.42E+01 G  
 
NB-95    I  -1.3526E+00                                      6.40E+01             
                           765.79-1.353E+00 &(  4.151E+00 9.22E+01 9.98E+01 G  
 
RU-103   I  -1.0057E+00                                      3.93E+01             
                           497.05-1.006E+00 &(  2.268E+00 9.25E+01 9.09E+01 G  
                           610.30-8.693E-05 %   1.451E+02 5.00E+07 5.75E+00 GA 
 
RH-106   I   1.3598E+00                                      3.74E+02             
                           621.92 1.360E+00 ?(  1.907E+01 5.80E+02 9.93E+00 G  
                          1050.36-8.495E+01 +   2.197E+02 7.77E+01 1.56E+00 G  
                           511.86 3.277E+01 ?   1.130E+01 1.25E+01 2.00E+01 GA 
 
AG-108M  C   1.6591E-01                                      1.53E+05             
                           433.94-6.663E-01 &(  2.287E+00 1.40E+02 9.05E+01 G  
                           722.94 2.008E-01 +   3.599E+00 5.25E+02 9.08E+01 G  
                           614.28 1.004E+00 &(  9.269E+00 2.77E+02 8.98E+01 G  
 
AG-110M  F  -2.1293E+00                                      2.50E+02             
                           884.68-2.129E+00 ?(  6.349E+00 8.96E+01 7.27E+01 G  
                           657.76-1.005E+00 +   3.225E+00 9.60E+01 9.46E+01 G  
                           937.49-5.878E+00 +   1.075E+01 8.44E+01 3.44E+01 G  
                          1384.30 2.054E+00 +   8.478E+00 1.91E+02 2.43E+01 G  
                           763.94-6.900E+00 +   1.347E+01 5.94E+01 2.23E+01 G  
 
SN-113   F   1.2502E+00                                      1.15E+02             
                           391.69 1.250E+00 ?(  4.471E+00 1.07E+02 6.40E+01 G  
 
SB-124   F   1.6304E+00                                      6.02E+01             
                           602.73 8.983E-01  (  8.333E+00 2.79E+02 9.83E+01 G  
                          1690.98 3.136E+00 ?(  1.359E+00 2.43E+01 4.78E+01 G  
                           722.79-9.556E+00 +   3.211E+01 1.01E+02 1.08E+01 G  
 
SB-125   I   2.7199E+00                                      1.01E+03             
                           427.88-7.424E-01 ?(  6.844E+00 3.73E+02 2.96E+01 G  
                           600.50 4.921E+00 &(  4.545E+01 2.77E+02 1.79E+01 G  
                           635.89-6.654E+00 +   1.996E+01 8.96E+01 1.13E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage 11
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           463.37 8.753E+00 &(  2.597E+01 8.91E+01 1.05E+01 G  
 
I-131    I   1.1075E+00                                      8.02E+00             
                           364.48 1.359E-01 ?(  2.332E+00 6.94E+02 8.17E+01 G  
                           284.30-4.868E+00 +   3.109E+01 2.50E+02 6.14E+00 G  
                           636.97 1.218E+01 ?(  3.117E+01 7.69E+01 7.17E+00 G  
 
Gd-153   F  -2.2763E+00                                      2.42E+02             
                            97.50-2.276E+00 &(  1.046E+01 1.38E+02 3.00E+01 G  
                           103.20 0.000E+00 &   1.450E+01 1.00E+03 2.18E+01 G  
 
Ga-68    C   1.5300E+01                                      4.71E-02             
                          1077.40 1.530E+01 &(  7.649E+01 2.28E+02 3.30E+00 G  
 
Tc-99m   I  -8.3487E-01                                      2.51E-01             
                           140.51-8.349E-01  (  4.408E+00 1.59E+02 8.93E+01 G  
 
BA-133   F  -6.1975E-01                                      3.85E+03             
                           356.00-1.294E+00 ?(  9.931E+00 2.31E+02 6.20E+01 G  
                           302.85 1.662E+00 &(  3.105E+01 5.61E+02 1.83E+01 G  
                           383.84-4.093E+00 +   3.365E+01 2.45E+02 8.94E+00 GA 
                            80.99-2.283E+00 +   1.431E+01 1.89E+02 3.41E+01 GA 
 
CS-134   I   1.6163E+00                                      7.54E+02             
                           795.87 1.353E+00 ?(  3.504E+00 7.79E+01 8.55E+01 G  
                           604.71 5.717E-01 ?(  8.457E+00 4.44E+02 9.76E+01 G  
                           569.32-1.939E+00 +   1.457E+01 2.20E+02 1.54E+01 G  
                           801.95 1.306E+01 ?(  3.602E+01 8.28E+01 8.69E+00 G  
                           563.24 4.622E+00 &(  2.322E+01 2.11E+02 8.35E+00 G  
 
CS-137   I   4.6731E+00                                      1.10E+04             
                           661.66 4.673E+00  (  1.953E+00 2.16E+01 8.52E+01 G  
 
CE-139   F   8.7552E-01                                      1.38E+02             
                           165.85 8.755E-01 &(  2.990E+00 1.03E+02 7.99E+01 G  
 
Ba-140   I  -1.8477E+00                                      1.28E+01             
                           537.26-4.491E+00 ?(  9.788E+00 9.33E+01 2.44E+01 G  
                           162.66 8.519E+00  (  2.332E+01 8.24E+01 6.22E+00 G  
                           304.85 0.000E+00 +   1.337E+02 1.00E+03 4.29E+00 G  
 
La-140   I   1.3454E+00                                      1.28E+01             
                          1596.21 1.204E+00 ?(  1.979E+00 7.96E+01 9.54E+01 G  
                           487.02 1.772E+00  (  6.560E+00 1.11E+02 4.55E+01 G  
                           328.76 1.053E+00 &(  1.257E+01 3.54E+02 2.03E+01 G  
                           815.77-5.258E+00 +   1.416E+01 8.09E+01 2.33E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage 12
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-141   I  -1.5443E+00                                      3.25E+01             
                           145.44-1.544E+00 &(  7.939E+00 1.55E+02 4.82E+01 G  
 
CE-144   I   6.0471E+00                                      2.85E+02             
                           133.54 6.047E+00 &(  3.277E+01 1.63E+02 1.11E+01 G  
 
PM-144   C   6.0731E-02                                      3.63E+02             
                           696.54 6.073E-02 &(  2.122E+00 1.50E+03 9.90E+01 G  
                           618.06 1.007E-01 %   8.491E+00 2.53E+03 9.91E+01 G  
 
EU-152   F   5.1888E+00                                      4.94E+03             
                           121.78 2.168E+00 &(  8.131E+00 1.13E+02 2.86E+01 G  
                           344.29-3.182E+00 +   1.276E+01 1.20E+02 2.65E+01 G  
                          1112.07-9.979E+00 +   4.754E+01 1.42E+02 1.36E+01 G  
                           778.92-3.401E+00 &   1.716E+01 2.19E+02 1.29E+01 G  
                           964.11 8.484E+00 ?(  2.885E+01 1.02E+02 1.46E+01 G  
                           244.69 1.023E+01 ?(  6.317E+01 1.86E+02 7.58E+00 G  
                          1408.00 3.322E+01 *   2.662E+00 1.04E+01 2.10E+01 GA 
 
EU-154   I   1.2248E+00                                      3.14E+03             
                           123.10 0.000E+00 &(  5.632E+00 1.00E+03 4.08E+01 G  
                          1274.54 1.159E+00 ?(  4.820E+00 1.19E+02 3.52E+01 G  
                           723.36 0.000E+00 -   1.632E+01 1.00E+03 2.02E+01 G  
                           873.23-6.977E+00 +   2.346E+01 1.00E+02 1.23E+01 G  
                          1004.77-3.972E+00 +   1.870E+01 1.39E+02 1.80E+01 G  
                           996.33 6.155E+00 ?(  2.866E+01 1.37E+02 1.06E+01 G  
 
HF-181   F   1.5052E+00                                      4.24E+01             
                           482.00 7.527E-01 &(  3.779E+00 1.50E+02 8.05E+01 G  
                           133.02 1.547E+00 &(  8.316E+00 1.62E+02 4.33E+01 G  
                           345.83-5.926E+00 +   2.394E+01 1.21E+02 1.51E+01 G  
                           136.30 1.155E+01 ?(  6.295E+01 1.64E+02 5.85E+00 G  
 
Ta-182   F  -8.3563E-01                                      1.14E+02             
                          1121.30-4.447E+00  (  1.859E+01 1.25E+02 3.49E+01 G  
                          1221.41 3.833E+00  (  6.926E+00 8.59E+01 2.70E+01 G  
                          1189.05-1.370E+00 +   1.282E+01 4.20E+02 1.62E+01 G  
 
Hg-203   F  -1.0023E+00                                      4.66E+01             
                           279.20-1.002E+00 &(  2.905E+00 8.73E+01 8.15E+01 G  
 
TL-208   N   1.6542E+01                                      6.98E+02             
                           583.02 1.642E+01  (P 2.306E+00 8.34E+00 8.45E+01 G  
                           277.28 1.818E+01  (  1.916E+01 3.88E+01 6.31E+00 G  
                           860.56 2.447E+01 +   1.043E+01 2.12E+01 1.24E+01 G  

                                 (Page 14 of 22)

Page 1137 of 1394



      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage 13
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PM-146   C   1.2285E+00                                      2.02E+03             
                           453.88 1.228E+00 &(  2.758E+00 9.19E+01 6.50E+01 G  
                           747.16-1.349E+00 -   6.501E+00 2.09E+02 3.40E+01 G  
                           735.72-3.475E-01 %   8.962E+00 1.10E+03 2.25E+01 G  
 
Y-88     F   9.5469E-01                                      1.07E+02             
                          1836.06 9.547E-01 ?(  7.036E-01 3.16E+01 9.92E+01 G  
                           898.04 1.735E-01 &   2.567E+00 6.58E+02 9.37E+01 G  
 
Cd-113m     -9.6668E+02                                      5.33E+03             
                           263.70-9.667E+02 &(  3.740E+04 1.14E+03 6.00E-03   K
 
Cf-251   T   4.1133E+00                                      3.28E+05             
                           176.60 4.113E+00 ?(  1.101E+01 1.06E+02 1.70E+01 G  
                           227.00 4.246E+00 ?   2.992E+01 2.76E+02 6.30E+00 GA 
 
Sn-126       9.3230E+00                                      3.65E+07             
                            87.57 9.323E+00 }   1.676E+01 1.80E+01 3.75E+01 GA 
                            64.28 9.323E+00 &(  3.926E+01 1.27E+02 9.70E+00 G  
                            86.94 9.323E+00 }   7.100E+01 7.83E+01 9.04E+00 GA 
 
PB-210   N   1.1804E+02                                      8.14E+03             
                            46.54 1.180E+02  (P 6.167E+01 2.01E+01 4.25E+00 G  
 
PB-212   N   4.1432E+01                                      6.98E+02             
                           238.63 4.143E+01  (  4.014E+00 4.40E+00 4.33E+01 G  
                           300.03 5.612E+01 +   4.605E+01 2.64E+01 3.28E+00 GA 
 
PB-214   N   1.3158E+02                                      5.84E+05             
                           351.93 1.303E+02  (  5.079E+00 2.61E+00 3.76E+01 G  
                           295.09 1.341E+02  (  8.672E+00 4.14E+00 1.93E+01 G  
                           242.00 1.369E+02     2.277E+01 6.63E+00 7.43E+00 GA 
 
BI-207   C   1.3071E-01                                      1.18E+04             
                          1063.66-6.034E-01 ?(  3.416E+00 2.61E+02 7.45E+01 G  
                           569.70 6.903E-01 ?(  2.293E+00 9.90E+01 9.77E+01 G  
 
BI-212   N   5.5681E+01                                      6.98E+02             
                           727.17 5.568E+01  (  1.881E+01 1.41E+01 7.55E+00 G  
                           785.42 3.202E+01 -   1.790E+02 2.42E+02 1.28E+00 GA 
 
U-235    N   1.1621E+01                                      2.57E+11             
                           143.79 1.162E+01 *(  1.324E+01 4.37E+01 1.10E+01 G  
                           205.33-1.577E+01 &   6.016E+01 1.15E+02 5.01E+00 G  
                           163.38-1.430E+01 -   4.465E+01 9.41E+01 5.08E+00 G  
                           185.72 1.556E+01 * P 3.186E+00 9.90E+00 5.40E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage 14
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-214   N   1.2380E+02                                      5.84E+05             
                           609.31 1.238E+02  (P 3.912E+00 2.83E+00 4.61E+01 G  
                          1120.29 1.420E+02 +   1.064E+01 6.62E+00 1.51E+01 G  
                          1764.49 1.526E+02 +   4.376E+00 6.24E+00 1.54E+01 G  
 
BI-210M  T  -3.3547E-01                                      1.10E+09             
                           265.83-3.355E-01 &(  3.755E+00 4.37E+02 5.00E+01 G  
                           304.90 0.000E+00 +   2.048E+01 1.00E+03 2.80E+01 G  
 
AC-228   N   4.6690E+01                                      2.10E+03             
                           911.07 4.739E+01 @(  5.791E+00 8.44E+00 2.90E+01 G  
                           968.97 4.305E+01  (  8.641E+00 1.03E+01 1.75E+01 G  
                           338.32 5.030E+01  (  1.287E+01 1.26E+01 1.20E+01 G  
                            93.35 1.534E+01 -   1.087E+02 2.14E+02 5.56E+00 XA 
 
TH-227   N   1.4617E+00                                      7.95E+03             
                           256.24-1.012E+01  (  3.195E+01 9.50E+01 7.00E+00 G  
                           235.97 6.038E+00 +   3.741E+01 1.87E+02 1.23E+01 G  
                            50.14 1.159E+01  (  4.767E+01 1.24E+02 8.00E+00 G  
 
TH-229   N   1.1526E+01                                      2.68E+06             
                           193.51 1.153E+01 &(  4.354E+01 1.49E+02 4.40E+00 G  
                           210.85-2.701E+01 &   1.007E+02 1.12E+02 2.99E+00 G  
 
TH-234   N   6.0217E+01                                      1.63E+12             
                            92.59 5.822E+01  (P 3.337E+01 1.84E+01 5.58E+00 G  
                            63.29 6.314E+01  (P 5.871E+01 2.90E+01 3.81E+00 G  
 
PA-231   N  -8.5600E+00                                      1.20E+07             
                           302.65-8.560E+00 &(  1.984E+02 6.96E+02 2.88E+00 G  
                           300.07-3.063E+01 +   2.336E+02 2.30E+02 2.46E+00 G  
 
PA-234   N  -3.8900E+00                                      1.63E+12             
                           131.29-3.890E+00 ?(  1.546E+01 1.20E+02 1.80E+01 G  
                           946.02-1.260E+00 &   1.691E+01 5.94E+02 1.34E+01 G  
                           569.47-1.582E-01 %   2.852E+01 5.23E+03 8.20E+00 G  
                           883.24-1.609E+01 +   4.587E+01 8.57E+01 9.60E+00 G  
                           880.53-2.565E+01 &   6.963E+01 8.17E+01 6.00E+00 GA 
 
PA-234M  N   1.1298E+02                                      1.63E+12             
                          1001.00 0.000E+00 ?(  3.810E+02 1.00E+03 8.37E-01 G  
                           766.41 4.346E+02 &(  1.054E+03 7.31E+01 2.94E-01 G  
 
AM-241   T   2.6811E+00                                      1.58E+05             
                            59.54 2.681E+00 &(  1.134E+01 1.27E+02 3.59E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage 15
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ir-192   F   1.1385E+00                                      7.40E+01             
                           316.49 8.509E-01 ?(  6.491E+00 2.29E+02 8.70E+01 G  
                           468.06 1.622E+00 ?(  5.025E+00 9.29E+01 5.18E+01 G  
                           308.44 0.000E+00 -   1.822E+01 1.00E+03 3.18E+01 G  
 
Cs-136   F   4.1629E-02                                      1.30E+01             
                           818.50 4.163E-02 %(  3.609E+00 2.53E+03 1.00E+02 G  
                          1048.07-1.782E+00 +   3.531E+00 6.03E+01 8.00E+01 G  
                           340.57-1.749E+00 +   6.441E+00 1.11E+02 4.69E+01 G  
 
Np-239   T   2.9343E+00                                      2.36E+00             
                           103.70 0.000E+00 &   1.317E+01 1.00E+03 2.40E+01 X  
                           106.13 2.934E+00 &(  1.336E+01 1.37E+02 2.27E+01 G  
                            99.50-2.211E+00 &   2.108E+01 2.86E+02 1.50E+01 X  
 
Nd-147      -8.2113E+00                                      1.11E+01             
                           531.00-8.211E+00 ?(  1.799E+01 9.37E+01 1.30E+01 G  
                            91.10-2.150E+00 +   2.176E+01 3.06E+02 2.83E+01 G  
 
TL-210   N  -3.9264E-01                                      5.84E+05             
                           799.60-3.926E-01 ?(  3.352E+00 2.51E+02 9.90E+01 G  
                           296.00-9.406E-01 +   7.243E+00 2.32E+02 7.90E+01 G  
                          1313.00-8.734E+00 &   1.461E+01 8.13E+01 2.10E+01 GA 
 
Kr-85    I  -2.7949E+00                                      3.92E+03             
                           513.98-2.795E+00 %(  7.613E+02 8.02E+03 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage 16
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14      1007.        37.     0.020   123.65   1.159E+01   
 AM-241      59.54      1910.        49.     0.027   127.44   2.681E+00   
 EU-155      86.54      8003.       -56.    -0.031   228.20  -2.823E+00   
 Nd-147      91.10      7317.       -40.    -0.022   305.53  -2.150E+00   
 Gd-153      97.50      1941.       -45.    -0.025   138.45  -2.276E+00   
 Np-239      99.50      1987.       -22.    -0.012   286.45  -2.211E+00   
 Np-239     106.13      1858.        45.     0.025   137.20   2.934E+00   
 CO-57      122.06      1039.        13.     0.007   339.79   2.345E-01   
 PA-234     131.29      1522.       -46.    -0.026   119.78  -3.890E+00   
 HF-181     133.02      2551.        44.     0.025   162.01   1.547E+00   
 CE-144     133.54      2595.        44.     0.025   163.31   6.047E+00   
 HF-181     136.30      2639.        44.     0.025   164.21   1.155E+01   
 CO-57      136.47      2847.       -47.    -0.026   161.17  -6.698E+00   
 Tc-99m     140.51      2800.       -47.    -0.026   159.16  -8.349E-01   
 CE-141     145.44      2748.       -48.    -0.027   154.98  -1.544E+00   
 Cf-251     176.60       543.        42.     0.023   105.98   4.113E+00   
 TH-229     193.51       513.        29.     0.016   149.04   1.153E+01   
 TH-229     210.85      1160.       -43.    -0.024   112.25  -2.701E+01   
 Cf-251     227.00       403.        14.     0.008   276.25   4.246E+00   
 TH-227     235.97      2357.        37.     0.021   186.54   6.038E+00   
 TH-227     256.24       482.       -33.    -0.018    94.98  -1.012E+01   
 BI-210M    265.83       318.        -8.    -0.004   436.65  -3.355E-01   
 Hg-203     279.20       476.       -36.    -0.020    87.28  -1.002E+00   
 I-131      284.30       297.       -13.    -0.007   249.56  -4.868E+00   
 TL-210     296.00      2626.       -31.    -0.017   231.77  -9.406E-01   
 PA-231     300.07      2594.       -31.    -0.017   229.57  -3.063E+01   
 PA-233     300.18      2563.       -31.    -0.017   228.13  -1.216E+01   
 PA-231     302.65      2531.       -10.    -0.006   696.13  -8.560E+00   
 Ir-192     316.49      2310.        30.     0.017   229.47   8.509E-01   
 La-140     328.76       431.         8.     0.005   353.88   1.053E+00   
 Cf-249     333.44       477.        -3.    -0.002   928.54  -5.574E-01   
 Cs-136     340.57       576.       -31.    -0.017   110.59  -1.749E+00   
 HF-181     345.83       809.       -33.    -0.019   121.39  -5.926E+00   
 I-131      364.48       200.         4.     0.002   694.02   1.359E-01   
 SN-113     391.69       414.        27.     0.015   107.24   1.250E+00   
 SB-125     427.88       176.        -7.    -0.004   372.98  -7.424E-01   
 PM-146     453.88       124.        24.     0.014    91.91   1.228E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage 17
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125     463.37       286.        27.     0.015    89.10   8.753E+00   
 Ir-192     468.06       257.        25.     0.014    92.90   1.622E+00   
 BE-7       477.60       315.        24.     0.014   105.00   7.902E+00   
 HF-181     482.00       339.        18.     0.010   149.63   7.527E-01   
 La-140     487.02       321.        23.     0.013   110.80   1.772E+00   
 RU-103     497.05       144.       -26.    -0.014    92.47  -1.006E+00   
 RH-106     511.86       167.       182.     0.101    12.45   3.277E+01   
 Nd-147     531.00       169.       -29.    -0.016    93.70  -8.211E+00   
 CS-134     563.24       104.        10.     0.006   210.55   4.622E+00   
 CS-134     569.32       139.        -8.    -0.004   220.20  -1.939E+00   
 BI-207     569.70       139.        17.     0.010    99.03   6.903E-01   
 SB-125     600.50      1804.        22.     0.012   277.34   4.921E+00   
 SB-124     602.73      1826.        22.     0.012   278.57   8.983E-01   
 CS-134     604.71      1847.        14.     0.008   443.75   5.717E-01   
 RH-106     621.92        85.         3.     0.002   580.45   1.360E+00   
 SB-125     635.89       119.       -18.    -0.010    89.63  -6.654E+00   
 I-131      636.97       116.        21.     0.011    76.91   1.218E+01   
 AG-110M    657.76       212.       -22.    -0.012    96.03  -1.005E+00   
 NB-94      702.63        89.        13.     0.007   152.29   6.180E-01   
 SB-124     722.79       240.       -22.    -0.012   100.53  -9.556E+00   
 PM-146     747.16        89.       -10.    -0.005   209.13  -1.349E+00   
 ZR-95      756.73        51.        17.     0.009    94.42   1.465E+00   
 AG-110M    763.94       163.       -32.    -0.018    59.39  -6.900E+00   
 NB-95      765.79       318.       -28.    -0.016    92.16  -1.353E+00   
 PA-234M    766.41       174.        26.     0.015    73.15   4.346E+02   
 CS-134     795.87       153.        23.     0.013    77.89   1.353E+00   
 TL-210     799.60       188.        -8.    -0.004   251.09  -3.926E-01   
 CS-134     801.95       166.        23.     0.013    82.80   1.306E+01   
 CO-58      810.78       190.       -25.    -0.014    81.21  -1.254E+00   
 La-140     815.77       180.       -24.    -0.013    80.93  -5.258E+00   
 MN-54      834.85       103.       -17.    -0.009   131.27  -8.569E-01   
 Co-56      846.77        85.       -16.    -0.009   129.12  -8.314E-01   
 NB-94      871.10        60.        18.     0.010    64.85   9.616E-01   
 EU-154     873.23       122.       -16.    -0.009   100.08  -6.977E+00   
 PA-234     880.53       262.       -29.    -0.016    81.70  -2.565E+01   
 PA-234     883.24       291.       -29.    -0.016    85.72  -1.609E+01   
 AG-110M    884.68       320.       -29.    -0.016    89.60  -2.129E+00   
 Sc-46      889.28       292.        25.     0.014    97.88   1.358E+00   
 AG-110M    937.49       185.       -36.    -0.020    84.41  -5.878E+00   
 PA-234     946.02        65.        -3.    -0.002   593.64  -1.260E+00   
 EU-154     996.33       112.        11.     0.006   137.23   6.155E+00   
 EU-154    1004.77       137.       -12.    -0.007   139.12  -3.972E+00   
 Cs-136    1048.07        89.       -24.    -0.013    60.27  -1.782E+00   
 RH-106    1050.36       133.       -22.    -0.012    77.71  -8.495E+01   
 BI-207    1063.66        69.        -7.    -0.004   260.72  -6.034E-01   
 Ga-68     1077.40        48.         7.     0.004   228.12   1.530E+01   
 FE-59     1099.25        53.         6.     0.003   295.94   6.299E-01   
 ZN-65     1115.55       436.       -22.    -0.012   138.88  -2.701E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage 18
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ta-182    1121.30       452.       -24.    -0.014   125.12  -4.447E+00   
 Ta-182    1189.05        37.        -3.    -0.002   420.24  -1.370E+00   
 Ta-182    1221.41        28.        15.     0.008    85.89   3.833E+00   
 Co-56     1238.28        62.        64.     0.035    31.67   6.617E+00   
 NA-22     1274.53        11.        10.     0.005    57.87   6.923E-01   
 EU-154    1274.54        21.         6.     0.003   119.45   1.159E+00   
 FE-59     1291.60        17.        12.     0.007    84.55   1.996E+00   
 TL-210    1313.00        74.       -26.    -0.014    81.27  -8.734E+00   
 CO-60     1332.50        34.        -2.    -0.001   687.39  -1.453E-01   
 AG-110M   1384.30        28.         7.     0.004   191.21   2.054E+00   
 La-140    1596.21        18.        14.     0.008    79.63   1.204E+00   
 SB-124    1690.98         0.        17.     0.009    24.25   3.136E+00   
 Co-56     1771.35       281.       -11.    -0.006   224.22  -6.323E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    7.9019E+00    7.9019E+00    1.050E+02%                2.77E+01
 NA-22  #A    6.9225E-01    6.9225E-01    5.787E+01%                1.29E+00
 K-40   #     1.7790E+02    1.7790E+02    6.415E+00%                5.40E+00
 Sc-46  #A    1.3577E+00    1.3577E+00    9.788E+01%                4.43E+00
 CR-51  #A    5.2997E+00    5.2997E+00    3.372E+02%                5.94E+01
 MN-54  #A   -8.5687E-01   -8.5687E-01    1.313E+02%                2.57E+00
 FE-59  #A    1.2218E+00    1.2218E+00    8.455E+01%                4.08E+00
 Co-56  #A    2.1332E+00    2.1332E+00    3.167E+01%                2.37E+00
 CO-57  #A    2.3451E-01    2.3451E-01    3.398E+02%                2.66E+00
 CO-58  #A   -1.2535E+00   -1.2535E+00    8.121E+01%                3.39E+00
 CO-60  #A   -1.4533E-01   -1.4533E-01    6.874E+02%                2.17E+00
 ZN-65  #A   -2.7013E+00   -2.7013E+00    1.389E+02%                1.26E+01
 NB-94  #A    7.9156E-01    7.9156E-01    6.485E+01%                2.16E+00
 ZR-95  #A    1.4654E+00    1.4654E+00    9.442E+01%                3.17E+00
 NB-95  #A   -1.3526E+00   -1.3526E+00    9.216E+01%                4.15E+00
 RU-103 #A   -1.0057E+00   -1.0057E+00    9.247E+01%                2.27E+00
 RH-106 #A    1.3598E+00    1.3598E+00    5.805E+02%                1.91E+01
 AG-108M#A    1.6591E-01    1.6591E-01    1.401E+02%                2.29E+00
 AG-110M#A   -2.1293E+00   -2.1293E+00    8.960E+01%                6.35E+00
 SN-113 #A    1.2502E+00    1.2502E+00    1.072E+02%                4.47E+00
 SB-124 #A    1.6304E+00    1.6304E+00    2.425E+01%                8.33E+00
 SB-125 #A    2.7199E+00    2.7199E+00    8.910E+01%                6.84E+00
 I-131  #A    1.1075E+00    1.1075E+00    7.691E+01%                2.33E+00
 Gd-153 #A   -2.2763E+00   -2.2763E+00    1.385E+02%                1.05E+01
 Ga-68  #A    1.5246E+01    1.5300E+01    2.281E+02%                7.65E+01
 Tc-99m #A   -8.3431E-01   -8.3487E-01    1.592E+02%                4.41E+00
 BA-133 #A   -6.1975E-01   -6.1975E-01    2.309E+02%                9.93E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage 19
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 
 CS-134 #A    1.6163E+00    1.6163E+00    7.789E+01%                3.50E+00
 CS-137 #     4.6731E+00    4.6731E+00    2.163E+01%                1.95E+00
 CE-139 #A    8.7552E-01    8.7552E-01    1.029E+02%                2.99E+00
 Ba-140 #A   -1.8477E+00   -1.8477E+00    6.224E+01%                9.79E+00
 La-140 #A    1.3454E+00    1.3454E+00    7.963E+01%                1.98E+00
 CE-141 #A   -1.5443E+00   -1.5443E+00    1.550E+02%                7.94E+00
 CE-144 #A    6.0471E+00    6.0471E+00    1.633E+02%                3.28E+01
 PM-144 #A    6.0731E-02    6.0731E-02    1.501E+03%                2.12E+00
 EU-152 #A    5.1888E+00    5.1888E+00    8.004E+01%                8.13E+00
 EU-154 #A    1.2248E+00    1.2248E+00    1.195E+02%                5.63E+00
 EU-155 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.49E+01
 HF-181 #A    1.5052E+00    1.5052E+00    9.165E+01%                3.78E+00
 Ta-182 #A   -8.3563E-01   -8.3563E-01    7.588E+01%                1.86E+01
 Hg-203 #A   -1.0023E+00   -1.0023E+00    8.728E+01%                2.91E+00
 TL-208       1.6542E+01    1.6542E+01    8.338E+00%                2.31E+00
 PM-146 #A    1.2285E+00    1.2285E+00    9.191E+01%                2.76E+00
 Y-88   #     9.5469E-01    9.5469E-01    3.162E+01%                7.04E-01
 Cd-113m#B   -9.6668E+02   -9.6668E+02    1.145E+03%                3.74E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.65E+02
 Cf-251 #A    4.1133E+00    4.1133E+00    1.060E+02%                1.10E+01
 Cf-249 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.65E+00
 Sn-126 #A    9.3230E+00    9.3230E+00    1.269E+02%                3.93E+01
 PB-210       1.1804E+02    1.1804E+02    2.009E+01%                6.17E+01
 PB-212       4.1432E+01    4.1432E+01    4.404E+00%                4.01E+00
 PB-214       1.3158E+02    1.3158E+02    2.448E+00%                5.08E+00
 BI-207 #A    1.3071E-01    1.3071E-01    9.903E+01%                3.42E+00
 BI-212       5.5681E+01    5.5681E+01    1.407E+01%                1.88E+01
 U-235  #A    1.1621E+01    1.1621E+01    4.365E+01%                1.32E+01
 BI-214       1.2380E+02    1.2380E+02    2.825E+00%                3.91E+00
 BI-210M#A   -3.3547E-01   -3.3547E-01    4.366E+02%                3.75E+00
 AC-228       4.6690E+01    4.6690E+01    6.102E+00%                5.79E+00
 TH-227 #A    1.4617E+00    1.4617E+00    7.796E+01%                3.20E+01
 TH-229 #A    1.1526E+01    1.1526E+01    1.490E+02%                4.35E+01
 TH-234 #     6.0217E+01    6.0217E+01    1.716E+01%                3.34E+01
 PA-231 #A   -8.5600E+00   -8.5600E+00    6.961E+02%                1.98E+02
 PA-233 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.62E+01
 PA-234 #A   -3.8900E+00   -3.8900E+00    1.198E+02%                1.55E+01
 PA-234M#A    1.1298E+02    1.1298E+02    7.315E+01%                3.81E+02
 AM-241 #A    2.6811E+00    2.6811E+00    1.274E+02%                1.13E+01
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.97E+01
 Ir-192 #A    1.1385E+00    1.1385E+00    9.290E+01%                6.49E+00
 Cs-136 #A    4.1629E-02    4.1629E-02    2.533E+03%                3.61E+00
 Np-239 #A    2.9341E+00    2.9343E+00    1.372E+02%                1.34E+01
 Nd-147 #A   -8.2112E+00   -8.2113E+00    9.370E+01%                1.80E+01
 TL-210 #A   -3.9264E-01   -3.9264E-01    2.511E+02%                3.35E+00
 Kr-85  #A   -2.7949E+00   -2.7949E+00    8.022E+03%                7.61E+02
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:30:42 AMPage 20
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191262.An1            
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.1 keV)     7.882E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.1 keV) 7.8816968E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 12_Gamma_20191261
-----------------------------------------------------------------------------                      
   Sample Description: 430296_Gamma_160-34284-A-16-C 
             Detector: Detector #12       
             Batch ID: 430296                 
    Work Order Number: Gamma   
           Lot Number: 160-34284-A-16-C
-----------------------------------------------------------------------------
        Decay to Time: 6/21/2019 03:26        Live Time: 1800   sec
     Acquisition Time: 6/21/2019 03:26:40     Real Time: 1802   sec
        Analysis Time: 6/21/2019 03:56        Dead Time: 0.09   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCan_108513
  Efficiency Cal Date: 4/20/2018 11:53
      Energy Cal Date: 4/20/2018 11:13                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 12_2019-06-08_1442.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       2.650E+00          102.5     2.717E+00    2.720E+00    9.294E+00
NA-22      1.171E-01          296.0     3.465E-01    3.465E-01    1.292E+00
K-40       1.223E+02            7.7     9.461E+00    1.130E+01    5.395E+00
Sc-46     -7.175E-02          727.2     5.217E-01    5.217E-01    1.853E+00
CR-51      4.200E+00          200.3     8.413E+00    8.415E+00    2.820E+01
MN-54      5.775E-01           86.9     5.017E-01    5.026E-01    1.174E+00
FE-59      3.705E-01          232.7     8.624E-01    8.626E-01    2.373E+00
Co-56      1.247E+00           20.4     2.546E-01    2.624E-01    3.830E-01
CO-57     -3.142E-01          118.5     3.722E-01    3.725E-01    1.249E+00
CO-58     -7.416E-01           82.9     6.149E-01    6.160E-01    2.060E+00
CO-60      1.981E-01          176.2     3.491E-01    3.492E-01    1.003E+00
ZN-65     -2.155E+00           82.7     1.782E+00    1.785E+00    5.955E+00
NB-94     -8.189E-01           96.5     7.903E-01    7.914E-01    1.808E+00
ZR-95      4.663E-01          172.9     8.062E-01    8.066E-01    2.742E+00
NB-95     -2.420E-02         2167.9     5.246E-01    5.246E-01    1.856E+00
RU-103     4.938E-01           91.2     4.501E-01    4.508E-01    1.124E+00
RH-106     5.451E+00          164.2     8.951E+00    8.956E+00    3.021E+01
AG-108M    2.812E-01          159.4     4.482E-01    4.484E-01    1.318E+00
AG-110M    3.195E-01           83.5     2.666E-01    2.671E-01    2.505E+00
SN-113    -3.640E-02         2751.5     1.002E+00    1.002E+00    3.422E+00
SB-124    -8.035E-01          126.8     1.019E+00    1.020E+00    3.416E+00
SB-125     4.891E+00           17.9     8.776E-01    9.116E-01    4.481E+00
I-131      8.630E-01           90.6     7.815E-01    7.827E-01    1.359E+00
Gd-153     1.253E+00          146.8     1.839E+00    1.840E+00    6.138E+00
Ga-68      1.976E+01           88.8     1.756E+01    1.759E+01    3.931E+01
Tc-99m    -5.206E-01          166.1     8.649E-01    8.654E-01    2.880E+00
BA-133    -3.361E-01          134.6     4.524E-01    4.528E-01    3.671E+00
CS-134     1.581E+00           39.7     6.271E-01    6.323E-01    2.713E+00
CS-137     2.876E-01          211.5     6.083E-01    6.084E-01    2.102E+00
CE-139     4.364E-01          103.9     4.535E-01    4.541E-01    1.517E+00
Ba-140     2.103E+00          100.4     2.113E+00    2.115E+00    4.606E+00
La-140    -7.902E-01           65.7     5.193E-01    5.209E-01    2.485E+00
CE-141    -9.686E-01          167.0     1.617E+00    1.618E+00    5.384E+00
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CE-144    -3.809E+00          164.9     6.281E+00    6.284E+00    2.093E+01
PM-144     7.591E-02          915.2     6.948E-01    6.948E-01    1.644E+00
EU-152     2.572E+00           98.5     2.533E+00    2.537E+00    4.025E+00
EU-154     1.581E-01          130.6     2.064E-01    2.066E-01    2.845E+00
EU-155     4.783E+00           29.6     1.414E+00    1.437E+00    3.659E+00
HF-181     5.832E-01           70.2     4.094E-01    4.104E-01    1.360E+00
Ta-182     3.694E+00           22.4     8.261E-01    8.464E-01    7.813E+00
Hg-203     7.426E-02          653.1     4.850E-01    4.850E-01    1.667E+00
TL-208     1.154E+01            7.6     8.809E-01    1.058E+00    1.145E+00
PM-146     6.619E-01           93.8     6.209E-01    6.218E-01    1.549E+00
Y-88      -4.455E-01          148.5     6.614E-01    6.619E-01    1.407E+00
Cd-113m   -6.876E+03          127.1     8.738E+03    8.747E+03    2.930E+04
Cd-109    -7.913E+00          219.7     1.738E+01    1.739E+01    5.808E+01
Cf-251    -1.055E+00          244.1     2.577E+00    2.577E+00    6.635E+00
Cf-249    -9.330E-01          110.8     1.034E+00    1.035E+00    3.459E+00
Sn-126     5.068E+00          126.8     6.425E+00    6.431E+00    2.144E+01
PB-210     1.666E+01           75.6     1.259E+01    1.264E+01    3.621E+01
PB-212     3.495E+01            4.1     1.429E+00    2.316E+00    2.226E+00
PB-214     1.143E+01            9.6     1.095E+00    1.239E+00    2.170E+00
BI-207     8.228E-02          914.7     7.526E-01    7.526E-01    1.757E+00
BI-212     3.779E+01           16.2     6.112E+00    6.410E+00    9.620E+00
U-235     -4.160E+00          167.6     6.970E+00    6.974E+00    2.321E+01
BI-214     1.088E+01           11.5     1.256E+00    1.373E+00    2.802E+00
BI-210M   -3.953E-01          255.6     1.010E+00    1.011E+00    3.419E+00
AC-228     3.525E+01            6.1     2.133E+00    2.782E+00    2.308E+00
TH-227    -5.884E+00          107.3     6.311E+00    6.318E+00    1.619E+01
TH-229    -3.485E+00          282.4     9.840E+00    9.842E+00    2.542E+01
TH-234     1.190E+01           51.3     6.102E+00    6.138E+00    2.208E+01
PA-231     5.628E+00          267.0     1.503E+01    1.503E+01    9.519E+01
PA-233     0.000E+00         1.#INF     6.849E-01    6.850E-01    7.793E+00
PA-234    -3.420E-01           81.2     2.779E-01    2.784E-01    9.111E+00
PA-234M    0.000E+00         1.#INF     4.318E+01    4.318E+01    2.121E+02
AM-241    -5.676E-01          312.2     1.772E+00    1.773E+00    5.960E+00
Np-237     1.282E-01         4067.6     5.216E+00    5.216E+00    1.751E+01
Ir-192     2.619E-01          142.3     3.727E-01    3.730E-01    3.258E+00
Cs-136     1.335E-01          398.4     5.320E-01    5.321E-01    2.394E+00
Np-239     1.258E+00          144.3     1.815E+00    1.817E+00    6.085E+00
Nd-147     1.516E+00          229.5     3.478E+00    3.479E+00    8.567E+00
TL-210     1.150E-01          194.0     2.231E-01    2.232E-01    2.233E+00
Kr-85      5.439E+01          301.1     1.638E+02    1.638E+02    5.578E+02
-----------------------------------------------------------------------------
Total      4.214E+02

      Analyst: conrad.reuscher
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:56:49 AMPage  1
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191261.An1            
                                                                                 
 Sample description                                             
      430296_Gamma_160-34284-A-16-C                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20191261.An1

 Acquisition information
        Start time:                 6/21/2019 3:26:40 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.09 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCan_108513                                               
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 11:13:27 AM
             Zero offset:           0.059 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.735E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 11:53:09 AM
             Type:                  Polynomial
             Uncertainty:           1.020 %
             Coefficients:         -0.363508  -4.707999   0.462125
                                   -0.051256   0.002384  -0.000043

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.13keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:56:49 AMPage  2
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191261.An1            
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/21/2019 3:26:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2019-06-08_1442.PBC
                                                 6/8/2019 2:42:09 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   32 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1286

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.97       56.  29.12   1.50  1.854E-02    46.54   4.250    PBC<MDA PB210 
    63.41       40.  51.29   1.25  2.978E-02    63.29   3.810    PBC<MDA TH234 
    64.28       27. 126.78   0.87  3.015E-02    64.28   9.700    PBC<MDA Sn126 
    74.74      207.  11.76   0.88  3.330E-02
    77.14      336.   8.01   0.88  3.386E-02
    87.01       94.  29.73   1.18  3.560E-02    86.49  13.100  1.311E+01 Np237 
                                                86.54  30.700  5.592E+00 EU155 
                                                86.94   9.040  1.896E+01 Sn126 
                                                87.57  37.500  4.558E+00 Sn126 
    92.86      155.  15.70   1.40  3.640E-02    92.59   5.584  3.381E+01 TH234 
                                                93.35   5.561  4.257E+01 AC228 
    97.50       25. 146.77   0.90  3.683E-02    97.50  30.000    PBC<MDA Gd153 
   105.04       68.  29.56   1.27  3.726E-02   105.31  21.200  4.783E+00 EU155 
   106.13       19. 144.29   0.91  3.729E-02   106.13  22.700    PBC<MDA Np239 
   121.78       23. 100.26   0.93  3.725E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  4.013E-01 CO57  
   162.66       16. 160.81   0.97  3.435E-02   162.66   6.220    PBC<MDA Ba140 
   165.85       21. 103.93   0.97  3.405E-02   165.85  79.900    PBC<MDA CE139 
   185.72       41.  63.51   0.99  3.215E-02   185.72  54.000    PBC<MDA U235  
   227.00        4. 525.05   1.03  2.839E-02   227.00   6.300    PBC<MDA Cf251 
   238.49      746.   4.78   1.09  2.744E-02   238.63  43.300  3.488E+01 PB212 
   241.89       23. 203.07   1.05  2.716E-02   242.00   7.430    PBC<MDA PB214 
   244.69       23. 204.66   1.05  2.695E-02   244.69   7.580    PBC<MDA EU152 
   270.03       82.  17.58   0.80  2.510E-02
   277.39       65.  25.45   0.53  2.462E-02   277.28   6.310  2.337E+01 TL208 
   279.20        3. 653.12   1.09  2.449E-02   279.20  81.460    PBC<MDA Hg203 
   284.30        4. 441.59   1.09  2.416E-02   284.30   6.140    PBC<MDA I131  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:56:49 AMPage  3
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191261.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   295.13       95.  18.54   1.07  2.350E-02   295.09  19.300  1.168E+01 PB214 
                                               296.00  79.000  2.859E+00 TL210 
   300.07       13. 267.02   1.11  2.321E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.222E+01 PA231 
                                               300.18   6.200  4.848E+00 PA233 
   300.25       51.  23.11   1.11  2.321E-02   300.03   3.280  3.688E+01 PB212 
                                               300.07   2.460  4.918E+01 PA231 
                                               300.18   6.200  1.952E+01 PA233 
   303.07       10. 345.32   1.11  2.304E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  1.278E+00 BA133 
   320.08       17. 200.32   1.13  2.210E-02   320.08   9.940    PBC<MDA CR51  
   328.76       17.  99.07   1.13  2.165E-02   328.76  20.300    PBC<MDA La140 
   338.09      164.  12.69   1.11  2.119E-02   338.32  12.010  3.575E+01 AC228 
   340.57        6. 411.64   1.15  2.108E-02   340.57  46.900    PBC<MDA Cs136 
   351.81      148.  10.41   1.16  2.056E-02   351.93  37.600  1.065E+01 PB214 
   355.84       18.  36.65   1.16  2.038E-02   356.00  62.050  7.975E-01 BA133 
   364.48       11. 145.55   1.17  2.001E-02   364.48  81.700    PBC<MDA I131  
   453.88       13.  93.80   1.26  1.692E-02   453.88  65.000    PBC<MDA PM146 
   463.37       70.  17.94   1.27  1.666E-02   463.37  10.470  2.232E+01 SB125 
   468.06       11. 142.29   1.27  1.653E-02   468.06  51.750    PBC<MDA Ir192 
   477.60        8. 102.51   1.28  1.628E-02   477.60  10.520    PBC<MDA BE7   
   482.00       14.  70.19   1.28  1.617E-02   482.00  80.500    PBC<MDA HF181 
   487.02       13. 117.50   1.29  1.604E-02   487.02  45.500    PBC<MDA La140 
   497.05       13.  91.16   1.30  1.580E-02   497.05  90.900    PBC<MDA RU103 
   510.78      124.  15.29   1.04  1.548E-02   511.86  20.000  2.226E+01 RH106 
   513.98        6. 301.13   1.31  1.541E-02   513.98   0.430    PBC<MDA Kr85  
   531.00        5. 229.47   1.33  1.504E-02   531.00  13.000    PBC<MDA Nd147 
   537.26       10. 120.40   1.34  1.491E-02   537.26  24.390    PBC<MDA Ba140 
   564.93       27.  39.68   1.36  1.439E-02   563.24   8.350  1.263E+01 CS134 
   568.28       12.  73.69   1.37  1.428E-02   569.32  15.380    PBC<MDA CS134 
   569.47        8. 109.10   1.37  1.428E-02   569.47   8.200    PBC<MDA PA234 
                                               569.70  97.740  3.261E-01 BI207 
   583.00      246.   7.63   1.34  1.403E-02   583.02  84.500  1.154E+01 TL208 
   609.22      145.  11.34   1.15  1.359E-02   609.31  46.090  1.283E+01 BI214 
                                               610.30   5.750  1.029E+02 RU103 
   614.28       14. 159.40   1.41  1.350E-02   614.28  89.850    PBC<MDA AG108M
   621.53       13. 164.21   1.42  1.338E-02   621.92   9.930    PBC<MDA RH106 
   636.97       10.  90.55   1.43  1.315E-02   636.97   7.170    PBC<MDA I131  
   657.76       12.  83.45   1.45  1.284E-02   657.76  94.640    PBC<MDA AG110M
   661.66        6. 211.47   1.45  1.279E-02   661.66  85.210    PBC<MDA CS137 
   696.54        2. 915.21   1.49  1.232E-02   696.54  99.000    PBC<MDA PM144 
   724.20        2. 689.20   1.51  1.198E-02   724.20  44.150    PBC<MDA ZR95  
   727.12       61.  16.17   1.58  1.194E-02   727.17   7.550  3.779E+01 BI212 
   756.73        8. 172.88   1.54  1.160E-02   756.73  54.460    PBC<MDA ZR95  
   785.51       22.  35.79   1.63  1.129E-02   785.42   1.280  8.454E+01 BI212 
   801.95       12.  88.43   1.58  1.113E-02   801.95   8.690    PBC<MDA CS134 
   834.85       11.  86.88   1.61  1.081E-02   834.85  99.980    PBC<MDA MN54  
   846.77       24.  20.41   1.63  1.070E-02   846.77  99.935  1.247E+00 Co56  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:56:49 AMPage  4
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191261.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   860.93       54.  16.97   0.57  1.057E-02   860.56  12.420  2.284E+01 TL208 
   880.53        3. 310.91   1.66  1.040E-02   880.53   6.000    PBC<MDA PA234 
   911.16      184.   7.80   1.62  1.015E-02   911.07  29.000  3.471E+01 AC228 
   964.11        9. 188.01   1.73  9.739E-03   964.11  14.605    PBC<MDA EU152 
   969.02      108.  10.75   1.58  9.703E-03   968.97  17.460  3.531E+01 AC228 
   996.33        4. 179.85   1.76  9.508E-03   996.33  10.600    PBC<MDA EU154 
  1037.84        5. 187.26   1.80  9.228E-03  1037.84  14.130    PBC<MDA Co56  
  1048.07        3. 398.43   1.81  9.162E-03  1048.07  80.000    PBC<MDA Cs136 
  1063.66        1. 914.69   1.82  9.063E-03  1063.66  74.500    PBC<MDA BI207 
  1077.40        9.  88.84   1.83  8.978E-03  1077.40   3.300    PBC<MDA Ga68  
  1099.25        4. 232.74   1.85  8.846E-03  1099.25  56.500    PBC<MDA FE59  
  1120.32       17.  88.30   1.87  8.722E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  1.097E+00 Sc46  
  1121.34       15.  87.57   1.87  8.716E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  2.658E+00 Ta182 
  1173.24        2. 507.29   1.92  8.426E-03  1173.24  99.900    PBC<MDA CO60  
  1221.06       20.  22.36   1.96  8.175E-03  1221.41  27.000  5.034E+00 Ta182 
  1238.28       21.  50.95   1.97  8.090E-03  1238.28  66.070    PBC<MDA Co56  
  1274.53        2. 295.97   2.00  7.914E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  3.325E-01 EU154 
  1291.60        2. 480.00   2.02  7.834E-03  1291.60  43.200    PBC<MDA FE59  
  1313.00        1. 972.11   2.04  7.735E-03  1313.00  21.000    PBC<MDA TL210 
  1332.50        3. 176.21   2.05  7.647E-03  1332.50  99.980    PBC<MDA CO60  
  1408.00       13.  27.74   2.12  7.324E-03  1408.00  21.005  4.695E+00 EU152 
  1461.00      167.   7.74   2.40  7.112E-03  1460.83  10.670  1.223E+02 K40   
  1764.89        8.  90.68   2.40  6.075E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.52    74.74       194.       207. 6.231E+03   11.76   0.880  -       D
   308.11    77.14       194.       336. 9.925E+03    8.01   0.883  -       D
  1079.27   270.03        37.        82. 3.253E+03   17.58   0.804  -      s 
  2042.01   510.78        68.       124. 8.000E+03   15.29   1.036  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:56:49 AMPage  5
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191261.An1            
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    187.53    46.97       103.        23.     0.013    75.61   1.498s
 TH-227    200.18    50.14       340.       -22.    -0.012   120.32   0.855 
 AM-241    237.74    59.54       515.       -10.    -0.006   312.24   0.865s
 TH-234    253.25    63.41       147.        40.     0.022    51.29   1.248s
 Sn-126    256.71    64.28       559.        27.     0.015   126.78   0.869 
 BA-133    323.50    80.99      1433.       -33.    -0.019   161.64   0.887 
 EU-155    345.70    86.54       158.        94.     0.052    29.73   1.179A
 Sn-126    347.29    86.94       962.         0.     0.000  1000.00   0.892 
 Sn-126    349.81    87.57       962.         0.     0.000  1000.00   0.893 
 Cd-109    351.68    88.04       892.       -19.    -0.011   219.69   0.894s
 Nd-147    363.92    91.10       873.         0.     0.000  1000.00   0.897s
 TH-234    369.87    92.59       280.        24.     0.014    99.74   0.898D
 AC-228    372.91    93.35       714.        27.     0.015   140.08   0.899s
 Gd-153    389.50    97.50       656.        25.     0.014   146.77   0.903s
 Gd-153    412.29   103.20       483.       -27.    -0.015   118.42   0.909s
 Np-239    414.29   103.70       457.       -22.    -0.012   141.28   0.909s
 EU-155    419.63   105.04       112.        68.     0.038    29.56   1.275s
 Np-239    424.00   106.13       373.        19.     0.011   144.29   0.912s
 EU-152    486.56   121.78       255.        23.     0.013   100.26   0.928 
 CO-57     487.69   122.06       219.       -18.    -0.010   118.47   0.928 
 EU-154    491.84   123.10       259.       -12.    -0.007   189.31   0.929s
 PA-234    524.60   131.29       518.       -27.    -0.015   120.42   0.938s
 HF-181    531.51   133.02      1017.       -28.    -0.015   162.80   0.939s
 CE-144    533.57   133.54      1045.       -28.    -0.016   164.90   0.940s
 HF-181    544.61   136.30      1073.       -28.    -0.016   166.57   0.943s
 CO-57     545.30   136.47      1143.       -29.    -0.016   164.23   0.943s
 Tc-99m    561.44   140.51      1180.       -29.    -0.016   166.14   0.947s
 U-235     574.53   143.79      1210.       -30.    -0.016   167.55   0.950s
 CE-141    581.15   145.44      1250.       -30.    -0.017   166.97   0.952s
 Ba-140    649.99   162.66       323.        16.     0.009   160.81   0.969s
 U-235     652.87   163.38       339.         0.     0.000  1000.00   0.970s
 CE-139    662.76   165.85       236.        21.     0.012   103.93   0.973s
 Cf-251    705.72   176.60       191.       -11.    -0.006   244.11   0.983 
 U-235     742.18   185.72       187.        41.     0.023    63.51   0.992 
 TH-229    773.32   193.51       169.        -9.    -0.005   282.40   1.000 
 U-235     820.59   205.33       187.         0.     0.000  1000.00   1.012 
 TH-229    842.65   210.85       227.       -28.    -0.015   103.05   1.018s
 Cf-251    907.22   227.00       147.         4.     0.002   525.05   1.034s
 PB-212    953.73   238.63        93.       747.     0.415     4.09   1.045D
 PB-214    967.18   242.00      1084.        23.     0.013   203.07   1.049s
 EU-152    977.96   244.69      1107.        23.     0.013   204.66   1.051s
 TH-227   1024.13   256.24       117.       -19.    -0.011   107.26   1.063 
 Cd-113m  1053.96   263.70       281.       -19.    -0.011   127.08   1.070s
 BI-210M  1062.48   265.83       262.        -9.    -0.005   255.61   1.072 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:56:49 AMPage  6
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191261.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   1108.71   277.39        51.        65.     0.036    25.45   0.526s
 Hg-203   1115.93   279.20       150.         3.     0.001   653.12   1.086s
 I-131    1136.32   284.30        88.         4.     0.002   441.59   1.091s
 PB-214   1179.63   295.13        57.        95.     0.053    18.54   1.074 
 TL-210   1183.11   296.00       539.        17.     0.009   198.08   1.102s
 PB-212   1199.22   300.03        43.        51.     0.028    23.11   1.107D
 PA-231   1199.38   300.07       555.        13.     0.007   267.02   1.106 
 PA-233   1199.82   300.18       568.         0.     0.000  1000.00   1.107 
 PA-231   1209.70   302.65       568.         0.     0.000  1000.00   1.109s
 BA-133   1210.50   302.85       558.        10.     0.005   345.32   1.109s
 Ba-140   1218.49   304.85       568.         0.     0.000  1000.00   1.111 
 BI-210M  1218.68   304.90       568.         0.     0.000  1000.00   1.111 
 Ir-192   1232.85   308.44       568.         0.     0.000  1000.00   1.115s
 PA-233   1247.13   312.01       568.         0.     0.000  1000.00   1.118s
 Ir-192   1265.04   316.49       568.         0.     0.000  1000.00   1.123s
 CR-51    1279.41   320.08       545.        17.     0.009   200.32   1.126s
 La-140   1314.10   328.76       129.        17.     0.009    99.07   1.135s
 Cf-249   1332.81   333.44       227.       -22.    -0.012   100.50   1.139s
 AC-228   1351.42   338.09        52.       167.     0.093    12.37   1.107s
 Cs-136   1361.32   340.57       302.         6.     0.003   411.64   1.146 
 EU-152   1376.18   344.29       308.         0.     0.000  1000.00   1.150s
 HF-181   1382.35   345.83       372.       -18.    -0.010   150.66   1.151s
 PB-214   1406.76   351.93        35.       157.     0.087     9.58   1.157D
 BA-133   1423.02   356.00       301.       -18.    -0.010   134.60   1.162s
 I-131    1456.95   364.48        64.        11.     0.006   145.55   1.170s
 BA-133   1534.35   383.84       243.       -21.    -0.012   106.82   1.189 
 Cf-249   1550.79   387.95       264.       -21.    -0.012   110.80   1.193s
 SB-125   1710.45   427.88        72.       -12.    -0.007   141.42   1.232 
 AG-108M  1734.69   433.94        56.        -2.    -0.001   735.98   1.238 
 PM-146   1814.45   453.88        36.        13.     0.007    93.80   1.257s
 SB-125   1852.39   463.37        44.        70.     0.039    17.94   1.266s
 Ir-192   1871.16   468.06       113.        11.     0.006   142.29   1.271s
 BE-7     1909.29   477.60        31.         8.     0.005   102.51   1.280s
 HF-181   1926.90   482.00        39.        14.     0.008    70.19   1.284s
 La-140   1946.98   487.02       105.        13.     0.007   117.50   1.289s
 RU-103   1987.11   497.05        32.        13.     0.007    91.16   1.298 
 RH-106   2046.35   511.86       223.       -22.    -0.012    99.20   2.563 
 Kr-85    2054.81   513.98       188.         6.     0.004   301.13   1.315s
 Nd-147   2122.88   531.00        35.         5.     0.003   229.47   1.331s
 Ba-140   2147.92   537.26        35.        10.     0.006   120.40   1.337s
 CS-134   2251.82   563.24        22.        27.     0.015    39.68   1.362s
 CS-134   2276.15   569.32        31.        12.     0.006    73.69   1.367s
 PA-234   2276.75   569.47        36.         8.     0.005   109.10   1.368s
 TL-208   2330.88   583.00        22.       246.     0.137     7.63   1.339s
 SB-125   2400.87   600.50       387.       -18.    -0.010   160.55   1.397s
 SB-124   2409.79   602.73       295.       -19.    -0.011   126.84   1.399s
 CS-134   2417.71   604.71       264.       -19.    -0.011   120.07   1.401s
 BI-214   2436.11   609.31        38.       123.     0.068    11.54   1.406D
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:56:49 AMPage  7
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191261.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RU-103   2440.06   610.30       225.        16.     0.009   138.99   1.406s
 AG-108M  2455.99   614.28       237.        14.     0.008   159.40   1.410 
 PM-144   2471.12   618.06       307.       -11.    -0.006   223.33   1.414s
 RH-106   2486.54   621.92       223.        13.     0.007   164.21   1.417s
 SB-125   2542.43   635.89        44.        -5.    -0.003   192.87   1.430s
 I-131    2546.77   636.97        36.        10.     0.006    90.55   1.432s
 AG-110M  2629.92   657.76        47.        12.     0.007    83.45   1.451s
 CS-137   2645.51   661.66        68.         6.     0.003   211.47   1.455s
 PM-144   2785.05   696.54        51.         2.     0.001   915.21   1.487s
 NB-94    2809.41   702.63        61.       -18.    -0.010    96.50   1.493s
 SB-124   2890.04   722.79       149.       -18.    -0.010    97.76   1.512s
 AG-108M  2890.65   722.94       131.       -18.    -0.010    91.96   1.512 
 EU-154   2892.34   723.36       113.       -17.    -0.009    92.12   1.512s
 ZR-95    2895.69   724.20        94.         2.     0.001   689.20   1.513s
 BI-212   2907.38   727.12         8.        61.     0.034    16.17   1.580 
 PM-146   2941.78   735.72        56.       -18.    -0.010    89.58   1.524s
 PM-146   2987.55   747.16        47.       -16.    -0.009    95.89   1.535s
 ZR-95    3025.83   756.73        37.         8.     0.004   172.88   1.543s
 AG-110M  3054.69   763.94        52.        -4.    -0.002   232.54   1.550s
 PA-234M  3064.57   766.41       100.       -21.    -0.012    71.10   1.552s
 BI-212   3140.99   785.51         8.        22.     0.012    35.79   1.626 
 CS-134   3182.43   795.87        89.        -5.    -0.003   259.78   1.579s
 TL-210   3197.35   799.60        80.        -4.    -0.002   333.57   1.583s
 CS-134   3206.76   801.95        53.        12.     0.007    88.43   1.585s
 CO-58    3242.06   810.78        66.       -15.    -0.008    82.91   1.593s
 La-140   3262.05   815.77        81.        -8.    -0.004   166.29   1.598s
 MN-54    3338.38   834.85        19.        11.     0.006    86.88   1.615s
 Co-56    3386.08   846.77         0.        24.     0.013    20.41   1.626s
 TL-208   3442.74   860.93         5.        54.     0.030    16.97   0.571s
 NB-94    3483.41   871.10        52.       -16.    -0.009    68.47   1.648s
 EU-154   3491.95   873.23        68.         0.     0.000  1000.00   1.650s
 PA-234   3521.16   880.53        42.         3.     0.002   310.91   1.657s
 PA-234   3532.00   883.24        45.         0.     0.000  1000.00   1.659s
 AG-110M  3537.78   884.68        45.         0.     0.000  1000.00   1.660s
 Sc-46    3556.17   889.28        46.        -1.    -0.001   727.15   1.664s
 Y-88     3591.22   898.04        35.       -11.    -0.006   122.02   1.672s
 AC-228   3643.74   911.16         4.       184.     0.102     7.80   1.617s
 AG-110M  3749.09   937.49        45.       -18.    -0.010    86.08   1.708s
 PA-234   3783.21   946.02        30.       -12.    -0.007   104.42   1.716s
 EU-152   3855.60   964.11       124.         9.     0.005   188.01   1.732s
 AC-228   3875.27   969.02         6.       108.     0.060    10.75   1.580 
 EU-154   3984.54   996.33        30.         4.     0.002   179.85   1.761s
 PA-234M  4003.22  1001.00        35.         0.     0.000  1000.00   1.765s
 EU-154   4018.33  1004.77        57.       -14.    -0.008    82.19   1.768s
 Co-56    4150.66  1037.84        16.         5.     0.003   187.26   1.798s
 Cs-136   4191.60  1048.07        21.         3.     0.001   398.43   1.807s
 RH-106   4200.76  1050.36        30.        -2.    -0.001   393.70   1.809 
 BI-207   4253.99  1063.66        16.         1.     0.001   914.69   1.820s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:56:49 AMPage  8
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191261.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ga-68    4308.98  1077.40        11.         9.     0.005    88.84   1.833s
 FE-59    4396.44  1099.25        16.         4.     0.002   232.74   1.852s
 EU-152   4447.76  1112.07       109.       -17.    -0.010    89.58   1.863s
 ZN-65    4461.66  1115.55        92.       -17.    -0.010    82.68   1.866s
 BI-214   4480.63  1120.29       107.        17.     0.010    88.30   1.870 
 Ta-182   4484.69  1121.30        74.        15.     0.008    87.57   1.871s
 CO-60    4692.57  1173.24        27.         2.     0.001   507.29   1.916s
 Ta-182   4755.86  1189.05        32.        -8.    -0.004   164.57   1.930s
 Ta-182   4885.39  1221.41         0.        20.     0.011    22.36   1.957s
 Co-56    4952.92  1238.28        17.        21.     0.012    50.95   1.972s
 NA-22    5098.03  1274.53        11.         2.     0.001   295.97   2.003s
 EU-154   5098.08  1274.54        13.         0.     0.000  1000.00   2.003s
 FE-59    5166.35  1291.60        11.         2.     0.001   480.00   2.017s
 TL-210   5252.04  1313.00        17.         1.     0.001   972.11   2.036s
 CO-60    5330.11  1332.50         6.         3.     0.002   176.21   2.052s
 AG-110M  5537.48  1384.30        23.        -6.    -0.003   201.47   2.096s
 EU-152   5632.39  1408.00         0.        13.     0.007    27.74   2.115s
 K-40     5844.57  1461.00         0.       167.     0.093     7.74   2.397 
 La-140   6386.02  1596.21        30.       -16.    -0.009    86.38   2.269s
 SB-124   6765.58  1690.98         0.         0.     0.000  1000.00   2.345s
 BI-214   7060.00  1764.49        20.         8.     0.004    90.68   2.403s
 Co-56    7087.48  1771.35         8.         0.     0.000  1000.00   2.408s
 Y-88     7346.69  1836.06         7.        -5.    -0.003   148.46   2.459s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   2.6504E+00                                      5.31E+01             
                           477.60 2.650E+00 ?(  9.294E+00 1.03E+02 1.05E+01 G  
 
NA-22    C   1.1707E-01                                      9.50E+02             
                          1274.53 1.171E-01 ?(  1.292E+00 2.96E+02 9.99E+01 G  
 
K-40     N   1.2226E+02                                      4.66E+11             
                          1460.83 1.223E+02  (  5.395E+00 7.74E+00 1.07E+01 G  
 
Sc-46    F  -7.1747E-02                                      8.38E+01             
                           889.28-7.175E-02 ?(  1.853E+00 7.27E+02 1.00E+02 G  
                          1120.55 4.291E-02 %   2.984E+00 1.99E+03 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:56:49 AMPage  9
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191261.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CR-51    F   4.1997E+00                                      2.77E+01             
                           320.08 4.200E+00 &(  2.820E+01 2.00E+02 9.94E+00 G  
 
MN-54    C   5.7745E-01                                      3.12E+02             
                           834.85 5.775E-01 ?(  1.174E+00 8.69E+01 1.00E+02 G  
 
FE-59    F   3.7054E-01                                      4.45E+01             
                          1099.25 4.446E-01 ?(  2.373E+00 2.33E+02 5.65E+01 G  
                          1291.60 2.736E-01 ?(  3.020E+00 4.80E+02 4.32E+01 G  
 
Co-56    C   1.2472E+00                                      7.73E+01             
                           846.77 1.247E+00 ?(  3.830E-01 2.04E+01 9.99E+01 G  
                          1238.28 2.183E+00 +   2.279E+00 5.10E+01 6.61E+01 G  
                          1037.84 2.130E+00 +   9.096E+00 1.87E+02 1.41E+01 G  
                          1771.35 0.000E+00 -   9.254E+00 1.00E+03 1.55E+01  A 
 
CO-57    C  -3.1417E-01                                      2.72E+02             
                           122.06-3.142E-01  (  1.249E+00 1.18E+02 8.56E+01 G  
                           136.47-4.174E+00 +   2.283E+01 1.64E+02 1.07E+01 G  
 
CO-58    C  -7.4160E-01                                      7.09E+01             
                           810.78-7.416E-01 ?(  2.060E+00 8.29E+01 9.95E+01 G  
 
CO-60    F   1.9812E-01                                      1.93E+03             
                          1332.50 2.422E-01 ?(  1.003E+00 1.76E+02 1.00E+02 G  
                          1173.24 1.540E-01 ?(  1.767E+00 5.07E+02 9.99E+01 G  
 
ZN-65    F  -2.1549E+00                                      2.44E+02             
                          1115.55-2.155E+00 ?(  5.955E+00 8.27E+01 5.06E+01 G  
 
NB-94    I  -8.1889E-01                                      7.41E+06             
                           702.63-8.189E-01 ?(  1.808E+00 9.65E+01 9.79E+01 G  
                           871.10-8.490E-01 &   1.927E+00 6.85E+01 9.99E+01 G  
 
ZR-95    I   4.6635E-01                                      6.40E+01             
                           756.73 6.741E-01 *(  2.742E+00 1.73E+02 5.45E+01 G  
                           724.20 2.101E-01 ?(  5.031E+00 6.89E+02 4.42E+01 G  
 
NB-95    I  -2.4199E-02                                      6.40E+01             
                           765.79-2.420E-02 %(  1.856E+00 2.17E+03 9.98E+01 G  
 
RU-103   I   4.9380E-01                                      3.93E+01             
                           497.05 4.938E-01 &(  1.124E+00 9.12E+01 9.09E+01 G  
                           610.30 1.107E+01 ?   5.176E+01 1.39E+02 5.75E+00 GA 

                                 (Page 11 of 22)

Page 1157 of 1394



      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:56:49 AMPage 10
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191261.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RH-106   I   5.4513E+00                                      3.74E+02             
                           621.92 5.451E+00 ?(  3.021E+01 1.64E+02 9.93E+00 G  
                          1050.36-7.786E+00 +   1.099E+02 3.94E+02 1.56E+00 G  
                           511.86-3.921E+00 +   1.300E+01 9.92E+01 2.00E+01 GA 
 
AG-108M  C   2.8118E-01                                      1.53E+05             
                           433.94-7.014E-02  (  1.318E+00 7.36E+02 9.05E+01 G  
                           722.94-9.287E-01 +   2.859E+00 9.20E+01 9.08E+01 G  
                           614.28 6.350E-01  (  3.411E+00 1.59E+02 8.98E+01 G  
 
AG-110M  F   3.1946E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  2.505E+00 1.00E+03 7.27E+01 G  
                           657.76 5.648E-01 ?(  1.584E+00 8.35E+01 9.46E+01 G  
                           937.49-2.899E+00 +   5.526E+00 8.61E+01 3.44E+01 G  
                          1384.30-1.746E+00 +   7.671E+00 2.01E+02 2.43E+01 G  
                           763.94-9.738E-01 +   7.893E+00 2.33E+02 2.23E+01 G  
 
SN-113   F  -3.6399E-02                                      1.15E+02             
                           391.69-3.640E-02 %(  3.422E+00 2.75E+03 6.40E+01 G  
 
SB-124   F  -8.0349E-01                                      6.02E+01             
                           602.73-8.035E-01 ?(  3.416E+00 1.27E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.359E+00 1.00E+03 4.78E+01 G  
                           722.79-7.802E+00 +   2.556E+01 9.78E+01 1.08E+01 G  
 
SB-125   I   4.8908E+00                                      1.01E+03             
                           427.88-1.273E+00  (  4.481E+00 1.41E+02 2.96E+01 G  
                           600.50-3.968E+00 +   2.137E+01 1.61E+02 1.79E+01 G  
                           635.89-1.866E+00 &   1.254E+01 1.93E+02 1.13E+01 G  
                           463.37 2.232E+01  (  1.071E+01 1.79E+01 1.05E+01 G  
 
I-131    I   8.6301E-01                                      8.02E+00             
                           364.48 3.739E-01 &(  1.359E+00 1.46E+02 8.17E+01 G  
                           284.30 1.498E+00 ?(  1.738E+01 4.42E+02 6.14E+00 G  
                           636.97 5.893E+00 &(  1.807E+01 9.06E+01 7.17E+00 G  
 
Gd-153   F   1.2527E+00                                      2.42E+02             
                            97.50 1.253E+00 ?(  6.138E+00 1.47E+02 3.00E+01 G  
                           103.20-1.824E+00 +   7.208E+00 1.18E+02 2.18E+01 G  
 
Ga-68    C   1.9764E+01                                      4.71E-02             
                          1077.40 1.976E+01 ?(  3.931E+01 8.88E+01 3.30E+00 G  
 
Tc-99m   I  -5.2058E-01                                      2.51E-01             
                           140.51-5.206E-01 &(  2.880E+00 1.66E+02 8.93E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:56:49 AMPage 11
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191261.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BA-133   F  -3.3614E-01                                      3.85E+03             
                           356.00-8.130E-01 ?(  3.671E+00 1.35E+02 6.20E+01 G  
                           302.85 1.278E+00 ?(  1.484E+01 3.45E+02 1.83E+01 G  
                           383.84-6.808E+00 &   2.433E+01 1.07E+02 8.94E+00 GA 
                            80.99-1.568E+00 +   8.431E+00 1.62E+02 3.41E+01 GA 
 
CS-134   I   1.5806E+00                                      7.54E+02             
                           795.87-3.029E-01 ?(  2.713E+00 2.60E+02 8.55E+01 G  
                           604.71-8.118E-01 +   3.267E+00 1.20E+02 9.76E+01 G  
                           569.32 2.946E+00 &(  7.248E+00 7.37E+01 1.54E+01 G  
                           801.95 7.081E+00 ?(  2.109E+01 8.84E+01 8.69E+00 G  
                           563.24 1.263E+01 &(  1.128E+01 3.97E+01 8.35E+00 G  
 
CS-137   I   2.8763E-01                                      1.10E+04             
                           661.66 2.876E-01 &(  2.102E+00 2.11E+02 8.52E+01 G  
 
CE-139   F   4.3640E-01                                      1.38E+02             
                           165.85 4.364E-01 &(  1.517E+00 1.04E+02 7.99E+01 G  
 
Ba-140   I   2.1034E+00                                      1.28E+01             
                           537.26 1.579E+00 ?(  4.606E+00 1.20E+02 2.44E+01 G  
                           162.66 4.160E+00 *(  2.248E+01 1.61E+02 6.22E+00 G  
                           304.85 0.000E+00 -   6.425E+01 1.00E+03 4.29E+00 G  
 
La-140   I  -7.9019E-01                                      1.28E+01             
                          1596.21-1.408E+00 ?(  2.485E+00 8.64E+01 9.54E+01 G  
                           487.02 9.643E-01 +   3.832E+00 1.18E+02 4.55E+01 G  
                           328.76 2.115E+00 &(  7.033E+00 9.91E+01 2.03E+01 G  
                           815.77-1.703E+00 +   9.705E+00 1.66E+02 2.33E+01 G  
 
CE-141   I  -9.6856E-01                                      3.25E+01             
                           145.44-9.686E-01  (  5.384E+00 1.67E+02 4.82E+01 G  
 
CE-144   I  -3.8089E+00                                      2.85E+02             
                           133.54-3.809E+00 ?(  2.093E+01 1.65E+02 1.11E+01 G  
 
PM-144   C   7.5914E-02                                      3.63E+02             
                           696.54 7.591E-02  (  1.644E+00 9.15E+02 9.90E+01 G  
                           618.06-4.671E-01 &   3.519E+00 2.23E+02 9.91E+01 G  
 
EU-152   F   2.5722E+00                                      4.94E+03             
                           121.78 1.202E+00  (  4.025E+00 1.00E+02 2.86E+01 G  
                           344.29 0.000E+00 -   8.475E+00 1.00E+03 2.65E+01 G  
                          1112.07-7.960E+00 +   2.388E+01 8.96E+01 1.36E+01 G  
                           778.92-3.778E-01 %   1.243E+01 1.38E+03 1.29E+01 G  
                           964.11 3.328E+00 ?(  2.133E+01 1.88E+02 1.46E+01 G  
                           244.69 6.285E+00 &(  4.290E+01 2.05E+02 7.58E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:56:49 AMPage 12
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191261.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1408.00 4.695E+00 &   2.662E+00 2.77E+01 2.10E+01 GA 
 
EU-154   I   1.5813E-01                                      3.14E+03             
                           123.10-4.454E-01 &(  2.845E+00 1.89E+02 4.08E+01 G  
                          1274.54 0.000E+00 +   3.892E+00 1.00E+03 3.52E+01 G  
                           723.36-3.876E+00 +   1.197E+01 9.21E+01 2.02E+01 G  
                           873.23 0.000E+00 +   1.780E+01 1.00E+03 1.23E+01 G  
                          1004.77-4.489E+00 +   1.237E+01 8.22E+01 1.80E+01 G  
                           996.33 2.481E+00 &(  1.568E+01 1.80E+02 1.06E+01 G  
 
EU-155   I   4.7826E+00                                      1.81E+03             
                           105.31 4.783E+00 *(  3.659E+00 2.96E+01 2.12E+01 G  
                            86.54 4.783E+00 }   3.115E+00 2.97E+01 3.07E+01 G  
 
HF-181   F   5.8325E-01                                      4.24E+01             
                           482.00 5.832E-01 ?(  1.360E+00 7.02E+01 8.05E+01 G  
                           133.02-9.742E-01 &   5.285E+00 1.63E+02 4.33E+01 G  
                           345.83-3.246E+00 &   1.640E+01 1.51E+02 1.51E+01 G  
                           136.30-7.277E+00 +   4.039E+01 1.67E+02 5.85E+00 G  
 
Ta-182   F   3.6943E+00                                      1.14E+02             
                          1121.30 2.658E+00 ?(  7.813E+00 8.76E+01 3.49E+01 G  
                          1221.41 5.034E+00 ?(  1.855E+00 2.24E+01 2.70E+01 G  
                          1189.05-3.289E+00 -   1.195E+01 1.65E+02 1.62E+01 G  
 
Hg-203   F   7.4257E-02                                      4.66E+01             
                           279.20 7.426E-02 &(  1.667E+00 6.53E+02 8.15E+01 G  
 
TL-208   N   1.1539E+01                                      6.98E+02             
                           583.02 1.154E+01 @(P 1.145E+00 7.63E+00 8.45E+01 G  
                           277.28 2.337E+01 +   1.283E+01 2.54E+01 6.31E+00 G  
                           860.56 2.284E+01 +   5.554E+00 1.70E+01 1.24E+01 G  
 
PM-146   C   6.6192E-01                                      2.02E+03             
                           453.88 6.619E-01 ?(  1.549E+00 9.38E+01 6.50E+01 G  
                           747.16-2.186E+00 +   4.820E+00 9.59E+01 3.40E+01 G  
                           735.72-3.827E+00 +   7.837E+00 8.96E+01 2.25E+01 G  
 
Y-88     F  -4.4552E-01                                      1.07E+02             
                          1836.06-4.455E-01 ?(  1.407E+00 1.48E+02 9.92E+01 G  
                           898.04-6.361E-01 +   1.751E+00 1.22E+02 9.37E+01 G  
 
Cd-113m     -6.8757E+03                                      5.33E+03             
                           263.70-6.876E+03 ?(  2.930E+04 1.27E+02 6.00E-03   K
 
Cd-109   F  -7.9127E+00                                      4.53E+02             
                            88.04-7.913E+00 ?(  5.808E+01 2.20E+02 3.79E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:56:49 AMPage 13
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191261.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cf-251   T  -1.0555E+00                                      3.28E+05             
                           176.60-1.055E+00 ?(  6.635E+00 2.44E+02 1.70E+01 G  
                           227.00 1.346E+00 ?   1.837E+01 5.25E+02 6.30E+00 GA 
 
Cf-249   T  -9.3295E-01                                      1.28E+05             
                           387.95-9.330E-01 ?(  3.459E+00 1.11E+02 6.60E+01 G  
                           333.44-3.627E+00 +   1.219E+01 1.01E+02 1.55E+01 G  
 
Sn-126       5.0676E+00                                      3.65E+07             
                            87.57 0.000E+00 -   6.102E+00 1.00E+03 3.75E+01 GA 
                            64.28 5.068E+00  (  2.144E+01 1.27E+02 9.70E+00 G  
                            86.94 0.000E+00 -   2.538E+01 1.00E+03 9.04E+00 GA 
 
PB-210   N   1.6656E+01                                      8.14E+03             
                            46.54 1.666E+01  (P 3.621E+01 7.56E+01 4.25E+00 G  
 
PB-212   N   3.4955E+01                                      6.98E+02             
                           238.63 3.495E+01  (  2.226E+00 4.09E+00 4.33E+01 G  
                           300.03 3.688E+01     2.425E+01 2.31E+01 3.28E+00 GA 
 
PB-214   N   1.1431E+01                                      5.84E+05             
                           351.93 1.130E+01  (  2.170E+00 9.58E+00 3.76E+01 G  
                           295.09 1.168E+01  (  4.629E+00 1.85E+01 1.93E+01 G  
                           242.00 6.345E+00 -   4.298E+01 2.03E+02 7.43E+00 GA 
 
BI-207   C   8.2280E-02                                      1.18E+04             
                          1063.66 8.228E-02 ?(  1.757E+00 9.15E+02 7.45E+01 G  
                           569.70-6.637E-03 &   1.327E+00 5.58E+03 9.77E+01 G  
 
BI-212   N   3.7793E+01                                      6.98E+02             
                           727.17 3.779E+01  (  9.620E+00 1.62E+01 7.55E+00 G  
                           785.42 8.454E+01 +   6.106E+01 3.58E+01 1.28E+00 GA 
 
U-235    N  -4.1601E+00                                      2.57E+11             
                           143.79-4.160E+00 &(  2.321E+01 1.68E+02 1.10E+01 G  
                           205.33 0.000E+00 +   2.431E+01 1.00E+03 5.01E+00 G  
                           163.38 0.000E+00 +   2.823E+01 1.00E+03 5.08E+00 G  
                           185.72 1.305E+00 + P 2.127E+00 6.35E+01 5.40E+01 GA 
 
BI-214   N   1.0881E+01                                      5.84E+05             
                           609.31 1.088E+01  (P 2.802E+00 1.15E+01 4.61E+01 G  
                          1120.29 7.260E+00 -   2.147E+01 8.83E+01 1.51E+01 G  
                          1764.49 4.553E+00 -   1.409E+01 9.07E+01 1.54E+01 G  
 
BI-210M  T  -3.9525E-01                                      1.10E+09             
                           265.83-3.953E-01 ?(  3.419E+00 2.56E+02 5.00E+01 G  
                           304.90 0.000E+00 +   9.846E+00 1.00E+03 2.80E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:56:49 AMPage 14
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191261.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AC-228   N   3.5249E+01                                      2.10E+03             
                           911.07 3.471E+01  (  2.308E+00 7.80E+00 2.90E+01 G  
                           968.97 3.531E+01  (  4.734E+00 1.08E+01 1.75E+01 G  
                           338.32 3.647E+01 *(  7.930E+00 1.24E+01 1.20E+01 G  
                            93.35 7.463E+00 -   3.487E+01 1.40E+02 5.56E+00 XA 
 
TH-227   N  -5.8837E+00                                      7.95E+03             
                           256.24-5.884E+00 ?(  1.619E+01 1.07E+02 7.00E+00 G  
                           235.97 5.280E-01 &   2.667E+01 1.51E+03 1.23E+01 G  
                            50.14-6.974E+00 &   2.807E+01 1.20E+02 8.00E+00 G  
 
TH-229   N  -3.4846E+00                                      2.68E+06             
                           193.51-3.485E+00 &(  2.542E+01 2.82E+02 4.40E+00 G  
                           210.85-1.737E+01 +   4.550E+01 1.03E+02 2.99E+00 G  
 
TH-234   N   1.1897E+01                                      1.63E+12             
                            92.59 6.652E+00  (P 2.208E+01 9.97E+01 5.58E+00 G  
                            63.29 1.958E+01  (P 2.900E+01 5.13E+01 3.81E+00 G  
 
PA-231   N   5.6277E+00                                      1.20E+07             
                           302.65 0.000E+00 ?(  9.519E+01 1.00E+03 2.88E+00 G  
                           300.07 1.222E+01  (  1.095E+02 2.67E+02 2.46E+00 G  
 
PA-234   N  -3.4198E-01                                      1.63E+12             
                           131.29-2.268E+00 ?(  9.111E+00 1.20E+02 1.80E+01 G  
                           946.02-5.039E+00 &   1.186E+01 1.04E+02 1.34E+01 G  
                           569.47 3.886E+00 *(  1.452E+01 1.09E+02 8.20E+00 G  
                           883.24 0.000E+00 +   1.894E+01 1.00E+03 9.60E+00 G  
                           880.53 2.671E+00 ?   2.930E+01 3.11E+02 6.00E+00 GA 
 
AM-241   T  -5.6764E-01                                      1.58E+05             
                            59.54-5.676E-01 ?(  5.960E+00 3.12E+02 3.59E+01 G  
 
Np-237   F   1.2824E-01                                      2.14E+06             
                                                            Derived Ave Activity  
                            86.49 1.282E-01 }(  1.751E+01 4.07E+03 1.31E+01 G  
 
Ir-192   F   2.6192E-01                                      7.40E+01             
                           316.49 0.000E+00 ?(  3.258E+00 1.00E+03 8.70E+01 G  
                           468.06 7.024E-01 ?(  3.394E+00 1.42E+02 5.18E+01 G  
                           308.44 0.000E+00 -   8.759E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F   1.3353E-01                                      1.30E+01             
                           818.50-1.689E-02 %(  2.394E+00 4.06E+03 1.00E+02 G  
                          1048.07 2.021E-01 &(  1.837E+00 3.98E+02 8.00E+01 G  
                           340.57 3.372E-01 ?(  4.704E+00 4.12E+02 4.69E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:56:49 AMPage 15
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191261.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Np-239   T   1.2582E+00                                      2.36E+00             
                           103.70-1.347E+00 &   6.367E+00 1.41E+02 2.40E+01 X  
                           106.13 1.258E+00 ?(  6.085E+00 1.44E+02 2.27E+01 G  
                            99.50 1.089E-01 %   1.246E+01 3.40E+03 1.50E+01 X  
 
Nd-147       1.5156E+00                                      1.11E+01             
                           531.00 1.516E+00 ?(  8.567E+00 2.29E+02 1.30E+01 G  
                            91.10 0.000E+00 -   7.612E+00 1.00E+03 2.83E+01 G  
 
TL-210   N   1.1503E-01                                      5.84E+05             
                           799.60-1.930E-01 ?(  2.233E+00 3.34E+02 9.90E+01 G  
                           296.00 5.009E-01 ?(  3.326E+00 1.98E+02 7.90E+01 G  
                          1313.00 3.420E-01 ?   7.498E+00 9.72E+02 2.10E+01 GA 
 
Kr-85    I   5.4386E+01                                      3.92E+03             
                           513.98 5.439E+01 ?(  5.578E+02 3.01E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:56:49 AMPage 16
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191261.An1            
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       340.       -22.    -0.012   120.32  -6.974E+00   
 AM-241      59.54       515.       -10.    -0.006   312.24  -5.676E-01   
 Cd-109      88.04       892.       -19.    -0.011   219.69  -7.913E+00   
 Gd-153      97.50       656.        25.     0.014   146.77   1.253E+00   
 Gd-153     103.20       483.       -27.    -0.015   118.42  -1.824E+00   
 Np-239     103.70       457.       -22.    -0.012   141.28  -1.347E+00   
 Np-239     106.13       373.        19.     0.011   144.29   1.258E+00   
 EU-152     121.78       255.        23.     0.013   100.26   1.202E+00   
 CO-57      122.06       219.       -18.    -0.010   118.47  -3.142E-01   
 EU-154     123.10       259.       -12.    -0.007   189.31  -4.454E-01   
 PA-234     131.29       518.       -27.    -0.015   120.42  -2.268E+00   
 HF-181     133.02      1017.       -28.    -0.015   162.80  -9.742E-01   
 CE-144     133.54      1045.       -28.    -0.016   164.90  -3.809E+00   
 HF-181     136.30      1073.       -28.    -0.016   166.57  -7.277E+00   
 CO-57      136.47      1143.       -29.    -0.016   164.23  -4.174E+00   
 Tc-99m     140.51      1180.       -29.    -0.016   166.14  -5.206E-01   
 U-235      143.79      1210.       -30.    -0.016   167.55  -4.160E+00   
 CE-141     145.44      1250.       -30.    -0.017   166.97  -9.686E-01   
 Ba-140     162.66       323.        16.     0.009   160.81   4.160E+00   
 CE-139     165.85       236.        21.     0.012   103.93   4.364E-01   
 Cf-251     176.60       191.       -11.    -0.006   244.11  -1.055E+00   
 U-235      185.72       187.        41.     0.023    63.51   1.305E+00  P
 TH-229     193.51       169.        -9.    -0.005   282.40  -3.485E+00   
 TH-229     210.85       227.       -28.    -0.015   103.05  -1.737E+01   
 Cf-251     227.00       147.         4.     0.002   525.05   1.346E+00   
 EU-152     244.69      1107.        23.     0.013   204.66   6.285E+00   
 TH-227     256.24       117.       -19.    -0.011   107.26  -5.884E+00   
 Cd-113m    263.70       281.       -19.    -0.011   127.08  -6.876E+03   
 BI-210M    265.83       262.        -9.    -0.005   255.61  -3.953E-01   
 Hg-203     279.20       150.         3.     0.001   653.12   7.426E-02   
 I-131      284.30        88.         4.     0.002   441.59   1.498E+00   
 TL-210     296.00       539.        17.     0.009   198.08   5.009E-01   
 PA-231     300.07       555.        13.     0.007   267.02   1.222E+01   
 CR-51      320.08       545.        17.     0.009   200.32   4.200E+00   
 La-140     328.76       129.        17.     0.009    99.07   2.115E+00   
 Cf-249     333.44       227.       -22.    -0.012   100.50  -3.627E+00   
 Cs-136     340.57       302.         6.     0.003   411.64   3.372E-01   
 HF-181     345.83       372.       -18.    -0.010   150.66  -3.246E+00   
 I-131      364.48        64.        11.     0.006   145.55   3.739E-01   
 Cf-249     387.95       264.       -21.    -0.012   110.80  -9.330E-01   
 PM-146     453.88        36.        13.     0.007    93.80   6.619E-01   
 Ir-192     468.06       113.        11.     0.006   142.29   7.024E-01   
 BE-7       477.60        31.         8.     0.005   102.51   2.650E+00   
 HF-181     482.00        39.        14.     0.008    70.19   5.832E-01   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:56:49 AMPage 17
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191261.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 La-140     487.02       105.        13.     0.007   117.50   9.643E-01   
 RU-103     497.05        32.        13.     0.007    91.16   4.938E-01   
 Kr-85      513.98       188.         6.     0.004   301.13   5.439E+01   
 Nd-147     531.00        35.         5.     0.003   229.47   1.516E+00   
 Ba-140     537.26        35.        10.     0.006   120.40   1.579E+00   
 PA-234     569.47        36.         8.     0.005   109.10   3.886E+00   
 SB-124     602.73       295.       -19.    -0.011   126.84  -8.035E-01   
 RU-103     610.30       225.        16.     0.009   138.99   1.107E+01   
 PM-144     618.06       307.       -11.    -0.006   223.33  -4.671E-01   
 I-131      636.97        36.        10.     0.006    90.55   5.893E+00   
 AG-110M    657.76        47.        12.     0.007    83.45   5.648E-01   
 CS-137     661.66        68.         6.     0.003   211.47   2.876E-01   
 PM-144     696.54        51.         2.     0.001   915.21   7.591E-02   
 NB-94      702.63        61.       -18.    -0.010    96.50  -8.189E-01   
 SB-124     722.79       149.       -18.    -0.010    97.76  -7.802E+00   
 EU-154     723.36       113.       -17.    -0.009    92.12  -3.876E+00   
 ZR-95      724.20        94.         2.     0.001   689.20   2.101E-01   
 PM-146     735.72        56.       -18.    -0.010    89.58  -3.827E+00   
 PM-146     747.16        47.       -16.    -0.009    95.89  -2.186E+00   
 ZR-95      756.73        37.         8.     0.004   172.88   6.741E-01   
 AG-110M    763.94        52.        -4.    -0.002   232.54  -9.738E-01   
 PA-234M    766.41       100.       -21.    -0.012    71.10  -3.436E+02   
 TL-210     799.60        80.        -4.    -0.002   333.57  -1.930E-01   
 CO-58      810.78        66.       -15.    -0.008    82.91  -7.416E-01   
 La-140     815.77        81.        -8.    -0.004   166.29  -1.703E+00   
 MN-54      834.85        19.        11.     0.006    86.88   5.775E-01   
 NB-94      871.10        52.       -16.    -0.009    68.47  -8.490E-01   
 PA-234     880.53        42.         3.     0.002   310.91   2.671E+00   
 Sc-46      889.28        46.        -1.    -0.001   727.15  -7.175E-02   
 Y-88       898.04        35.       -11.    -0.006   122.02  -6.361E-01   
 AG-110M    937.49        45.       -18.    -0.010    86.08  -2.899E+00   
 PA-234     946.02        30.       -12.    -0.007   104.42  -5.039E+00   
 EU-152     964.11       124.         9.     0.005   188.01   3.328E+00   
 EU-154     996.33        30.         4.     0.002   179.85   2.481E+00   
 EU-154    1004.77        57.       -14.    -0.008    82.19  -4.489E+00   
 Cs-136    1048.07        21.         3.     0.001   398.43   2.021E-01   
 BI-207    1063.66        16.         1.     0.001   914.69   8.228E-02   
 Ga-68     1077.40        11.         9.     0.005    88.84   1.976E+01   
 FE-59     1099.25        16.         4.     0.002   232.74   4.446E-01   
 EU-152    1112.07       109.       -17.    -0.010    89.58  -7.960E+00   
 ZN-65     1115.55        92.       -17.    -0.010    82.68  -2.155E+00   
 CO-60     1173.24        27.         2.     0.001   507.29   1.540E-01   
 NA-22     1274.53        11.         2.     0.001   295.97   1.171E-01   
 FE-59     1291.60        11.         2.     0.001   480.00   2.736E-01   
 TL-210    1313.00        17.         1.     0.001   972.11   3.420E-01   
 CO-60     1332.50         6.         3.     0.002   176.21   2.422E-01   
 AG-110M   1384.30        23.        -6.    -0.003   201.47  -1.746E+00   
 EU-152    1408.00         0.        13.     0.007    27.74   4.695E+00   
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:56:49 AMPage 18
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191261.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 La-140    1596.21        30.       -16.    -0.009    86.38  -1.408E+00   
 Y-88      1836.06         7.        -5.    -0.003   148.46  -4.455E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    2.6504E+00    2.6504E+00    1.025E+02%                9.29E+00
 NA-22  #A    1.1707E-01    1.1707E-01    2.960E+02%                1.29E+00
 K-40         1.2226E+02    1.2226E+02    7.738E+00%                5.40E+00
 Sc-46  #A   -7.1747E-02   -7.1747E-02    7.272E+02%                1.85E+00
 CR-51  #A    4.1997E+00    4.1997E+00    2.003E+02%                2.82E+01
 MN-54  #A    5.7745E-01    5.7745E-01    8.688E+01%                1.17E+00
 FE-59  #A    3.7054E-01    3.7054E-01    2.327E+02%                2.37E+00
 Co-56  #     1.2471E+00    1.2472E+00    2.041E+01%                3.83E-01
 CO-57  #A   -3.1417E-01   -3.1417E-01    1.185E+02%                1.25E+00
 CO-58  #A   -7.4160E-01   -7.4160E-01    8.291E+01%                2.06E+00
 CO-60  #A    1.9812E-01    1.9812E-01    1.762E+02%                1.00E+00
 ZN-65  #A   -2.1549E+00   -2.1549E+00    8.268E+01%                5.96E+00
 NB-94  #A   -8.1889E-01   -8.1889E-01    9.650E+01%                1.81E+00
 ZR-95  #A    4.6635E-01    4.6635E-01    1.729E+02%                2.74E+00
 NB-95  #A   -2.4199E-02   -2.4199E-02    2.168E+03%                1.86E+00
 RU-103 #A    4.9380E-01    4.9380E-01    9.116E+01%                1.12E+00
 RH-106 #A    5.4513E+00    5.4513E+00    1.642E+02%                3.02E+01
 AG-108M A    2.8118E-01    2.8118E-01    1.594E+02%                1.32E+00
 AG-110M#A    3.1946E-01    3.1946E-01    8.345E+01%                2.51E+00
 SN-113 #A   -3.6399E-02   -3.6399E-02    2.752E+03%                3.42E+00
 SB-124 #A   -8.0349E-01   -8.0349E-01    1.268E+02%                3.42E+00
 SB-125 #C    4.8908E+00    4.8908E+00    1.794E+01%                4.48E+00
 I-131  #A    8.6297E-01    8.6301E-01    9.055E+01%                1.36E+00
 Gd-153 #A    1.2527E+00    1.2527E+00    1.468E+02%                6.14E+00
 Ga-68  #A    1.9630E+01    1.9764E+01    8.884E+01%                3.93E+01
 Tc-99m #A   -5.1991E-01   -5.2058E-01    1.661E+02%                2.88E+00
 BA-133 #A   -3.3614E-01   -3.3614E-01    1.346E+02%                3.67E+00
 CS-134  A    1.5806E+00    1.5806E+00    3.968E+01%                2.71E+00
 CS-137 #A    2.8763E-01    2.8763E-01    2.115E+02%                2.10E+00
 CE-139 #A    4.3640E-01    4.3640E-01    1.039E+02%                1.52E+00
 Ba-140 #A    2.1034E+00    2.1034E+00    1.004E+02%                4.61E+00
 La-140 #A   -7.9017E-01   -7.9019E-01    6.572E+01%                2.49E+00
 CE-141 #A   -9.6855E-01   -9.6856E-01    1.670E+02%                5.38E+00
 CE-144 #A   -3.8089E+00   -3.8089E+00    1.649E+02%                2.09E+01
 PM-144 #A    7.5914E-02    7.5914E-02    9.152E+02%                1.64E+00
 EU-152 #A    2.5722E+00    2.5722E+00    9.848E+01%                4.02E+00
 EU-154 #A    1.5813E-01    1.5813E-01    1.306E+02%                2.85E+00
 EU-155       4.7826E+00    4.7826E+00    2.956E+01%                3.66E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:56:49 AMPage 19
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191261.An1            
                                                                                 
 HF-181 #A    5.8324E-01    5.8325E-01    7.019E+01%                1.36E+00
 Ta-182 #A    3.6943E+00    3.6943E+00    2.236E+01%                7.81E+00
 Hg-203 #A    7.4256E-02    7.4257E-02    6.531E+02%                1.67E+00
 TL-208       1.1539E+01    1.1539E+01    7.634E+00%                1.14E+00
 PM-146 #A    6.6192E-01    6.6192E-01    9.380E+01%                1.55E+00
 Y-88   #A   -4.4552E-01   -4.4552E-01    1.485E+02%                1.41E+00
 Cd-113m#A   -6.8757E+03   -6.8757E+03    1.271E+02%                2.93E+04
 Cd-109 #A   -7.9127E+00   -7.9127E+00    2.197E+02%                5.81E+01
 Cf-251 #A   -1.0555E+00   -1.0555E+00    2.441E+02%                6.64E+00
 Cf-249 #A   -9.3295E-01   -9.3295E-01    1.108E+02%                3.46E+00
 Sn-126  A    5.0676E+00    5.0676E+00    1.268E+02%                2.14E+01
 PB-210 #A    1.6656E+01    1.6656E+01    7.561E+01%                3.62E+01
 PB-212       3.4955E+01    3.4955E+01    4.087E+00%                2.23E+00
 PB-214       1.1431E+01    1.1431E+01    9.576E+00%                2.17E+00
 BI-207 #A    8.2280E-02    8.2280E-02    9.147E+02%                1.76E+00
 BI-212       3.7793E+01    3.7793E+01    1.617E+01%                9.62E+00
 U-235  #A   -4.1601E+00   -4.1601E+00    1.676E+02%                2.32E+01
 BI-214 #     1.0881E+01    1.0881E+01    1.154E+01%                2.80E+00
 BI-210M#A   -3.9525E-01   -3.9525E-01    2.556E+02%                3.42E+00
 AC-228       3.5249E+01    3.5249E+01    6.051E+00%                2.31E+00
 TH-227 #A   -5.8837E+00   -5.8837E+00    1.073E+02%                1.62E+01
 TH-229 #A   -3.4846E+00   -3.4846E+00    2.824E+02%                2.54E+01
 TH-234  A    1.1897E+01    1.1897E+01    5.129E+01%                2.21E+01
 PA-231 #A    5.6277E+00    5.6277E+00    2.670E+02%                9.52E+01
 PA-233 #A    0.0000E+00    0.0000E+00    7.071E+02%                7.79E+00
 PA-234 #A   -3.4198E-01   -3.4198E-01    8.125E+01%                9.11E+00
 PA-234M#A    0.0000E+00    0.0000E+00    1.000E+03%                2.12E+02
 AM-241 #A   -5.6764E-01   -5.6764E-01    3.122E+02%                5.96E+00
 Np-237 #A    1.2824E-01    1.2824E-01    4.068E+03%                1.75E+01
 Ir-192 #A    2.6192E-01    2.6192E-01    1.423E+02%                3.26E+00
 Cs-136 #A    1.3353E-01    1.3353E-01    3.984E+02%                2.39E+00
 Np-239 #A    1.2581E+00    1.2582E+00    1.443E+02%                6.08E+00
 Nd-147 #A    1.5156E+00    1.5156E+00    2.295E+02%                8.57E+00
 TL-210 #A    1.1503E-01    1.1503E-01    1.940E+02%                2.23E+00
 Kr-85  #A    5.4386E+01    5.4386E+01    3.011E+02%                5.58E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.1 keV)     2.689E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.1 keV) 2.6888690E+02  Bq/Sample     
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 3:56:49 AMPage 20
 TestAmerica Inc                 Spectrum name: 12_Gamma_20191261.An1            
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Test America St. Louis                    Spectrum ID: 8_Gamma_20191254 
-----------------------------------------------------------------------------                      
   Sample Description: 430296_Gamma_160-34284-A-16-D DU 
             Detector: Detector # 8       
             Batch ID: 430296                 
    Work Order Number: Gamma   
           Lot Number: 160-34284-A-16-D DU
-----------------------------------------------------------------------------
        Decay to Time: 6/21/2019 06:00        Live Time: 1800   sec
     Acquisition Time: 6/21/2019 06:01:18     Real Time: 1845   sec
        Analysis Time: 6/21/2019 06:32        Dead Time: 2.44   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 8_Soil_TunaCan.Clb
  Efficiency Cal Desc: 8_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 10:35
      Energy Cal Date: 2/28/2012 10:34                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 8_2019-06-08_1510.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       3.790E+00          105.6     4.001E+00    4.006E+00    1.356E+01
NA-22      5.874E-01           73.0     4.289E-01    4.299E-01    1.436E+00
K-40       1.146E+02            8.8     1.009E+01    1.167E+01    9.470E+00
Sc-46     -9.350E-01           44.5     4.161E-01    4.189E-01    2.959E+00
CR-51      4.068E+00           94.8     3.855E+00    3.862E+00    1.295E+01
MN-54      1.172E+00           43.6     5.116E-01    5.151E-01    1.125E+00
FE-59      1.615E+00           29.5     4.765E-01    4.833E-01    2.177E+00
Co-56     -5.989E-01           55.5     3.324E-01    3.338E-01    1.432E+00
CO-57     -3.368E+00          170.5     5.741E+00    5.744E+00    1.914E+01
CO-58     -7.245E-01           86.6     6.272E-01    6.283E-01    2.108E+00
CO-60      2.855E-01          178.0     5.083E-01    5.085E-01    1.347E+00
ZN-65     -9.307E-01          191.6     1.783E+00    1.784E+00    6.136E+00
NB-94      1.889E-01          178.5     3.373E-01    3.374E-01    8.505E-01
ZR-95      1.864E+00           46.2     8.615E-01    8.669E-01    1.916E+00
NB-95     -1.787E-01          268.0     4.788E-01    4.789E-01    1.757E+00
RU-103     3.862E-01          120.7     4.660E-01    4.664E-01    1.134E+00
RH-106    -8.748E+00          133.4     1.167E+01    1.168E+01    3.909E+01
AG-108M    4.600E-01           98.0     4.508E-01    4.514E-01    1.084E+00
AG-110M    6.669E-01           35.4     2.358E-01    2.383E-01    3.666E+00
SN-113     7.125E-01          102.1     7.275E-01    7.284E-01    2.446E+00
SB-124    -1.671E-01           44.7     7.472E-02    7.522E-02    3.925E+00
SB-125     2.388E+00           64.2     1.534E+00    1.539E+00    3.496E+00
I-131     -7.063E-01           92.7     6.545E-01    6.556E-01    1.607E+00
Gd-153    -1.614E+00          164.7     2.657E+00    2.659E+00    8.832E+00
Ga-68     -4.960E+00          431.6     2.140E+01    2.141E+01    5.148E+01
Tc-99m    -2.484E-07    291174615.4     7.233E-01    7.233E-01    2.427E+00
BA-133    -6.981E-01          142.8     9.971E-01    9.977E-01    3.355E+00
CS-134     1.363E+00           52.2     7.115E-01    7.149E-01    1.673E+00
CS-137    -1.248E+00           56.6     7.058E-01    7.088E-01    2.613E+00
CE-139    -4.133E-01          118.4     4.895E-01    4.911E-01    1.638E+00
Ba-140     1.059E+00           97.5     1.033E+00    1.034E+00    5.051E+00
La-140     2.876E-01           49.1     1.412E-01    1.420E-01    2.542E+00
CE-141     8.352E-01           89.1     7.444E-01    7.456E-01    2.478E+00
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CE-144    -3.728E+00          148.4     5.532E+00    5.535E+00    1.843E+01
PM-144     2.175E-01          132.2     2.875E-01    2.877E-01    1.433E+00
EU-152     1.314E+00           97.8     1.286E+00    1.287E+00    1.061E+01
EU-154     2.618E-01           59.9     1.568E-01    1.574E-01    2.684E+00
EU-155    -2.300E+00          109.3     2.513E+00    2.516E+00    1.221E+01
HF-181     9.093E-01          100.1     9.104E-01    9.116E-01    1.922E+00
Ta-182     3.074E+00           68.6     2.109E+00    2.115E+00    1.046E+01
Hg-203    -5.874E-01           80.1     4.708E-01    4.720E-01    1.994E+00
TL-208     1.226E+01            6.8     8.298E-01    1.045E+00    8.072E-01
PM-146    -5.016E-01          167.6     8.407E-01    8.411E-01    2.024E+00
Y-88       6.570E-01           41.8     2.746E-01    2.772E-01    8.180E-01
Cd-113m   -1.398E+03          364.8     5.100E+03    5.101E+03    1.763E+04
Cd-109     0.000E+00         1.#INF     1.581E+01    1.581E+01    5.308E+01
Cf-251    -1.448E+00          162.2     2.349E+00    2.353E+00    6.034E+00
Cf-249     6.587E-01          101.9     6.709E-01    6.717E-01    2.259E+00
Sn-126     5.844E+00          105.3     6.151E+00    6.159E+00    2.048E+01
PB-210    -1.781E+01          116.2     2.069E+01    2.072E+01    5.354E+01
PB-212     3.271E+01            4.1     1.353E+00    2.512E+00    1.930E+00
PB-214     1.156E+01            8.6     9.956E-01    1.163E+00    2.110E+00
BI-207    -1.312E-01          588.4     7.722E-01    7.722E-01    2.411E+00
BI-212     9.086E+00           92.6     8.418E+00    8.431E+00    2.832E+01
U-235     -1.579E+00           80.9     1.278E+00    1.280E+00    2.018E+01
BI-214     1.064E+01           11.1     1.177E+00    1.300E+00    1.863E+00
BI-210M   -1.007E+00          126.8     1.277E+00    1.278E+00    2.750E+00
AC-228     2.698E+01            8.4     2.254E+00    2.641E+00    3.511E+00
TH-227    -7.435E-01         1191.1     8.856E+00    8.856E+00    1.672E+01
TH-229    -6.914E+00          143.9     9.951E+00    9.966E+00    2.551E+01
TH-234    -3.846E+00          254.8     9.802E+00    9.804E+00    3.307E+01
PA-231     1.416E+01          145.0     2.053E+01    2.055E+01    9.112E+01
PA-233     9.417E-01          188.4     1.774E+00    1.775E+00    7.572E+00
PA-234    -2.306E+00          132.3     3.052E+00    3.054E+00    1.162E+01
PA-234M    3.403E+01          155.4     5.287E+01    5.290E+01    2.284E+02
AM-241    -2.462E-01          692.5     1.705E+00    1.705E+00    4.434E+00
Np-237     0.000E+00         1.#INF     6.271E+00    6.271E+00    2.085E+01
Ir-192     6.960E-01           66.1     4.597E-01    4.616E-01    1.481E+00
Cs-136     6.218E-01           95.7     5.950E-01    5.961E-01    1.686E+00
Np-239    -1.466E+00          231.5     3.394E+00    3.395E+00    1.130E+01
Nd-147    -3.047E+00          133.7     4.074E+00    4.078E+00    9.844E+00
TL-210     4.428E-01          111.5     4.939E-01    4.945E-01    1.577E+00
Kr-85      1.084E+02          136.5     1.479E+02    1.480E+02    5.003E+02
-----------------------------------------------------------------------------
Total      4.118E+02

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:32:47 AMPage  1
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191254.An1             
                                                                                 
 Sample description                                             
      430296_Gamma_160-34284-A-16-D DU                                
                                                                      

 Spectrum Filename: C:\User\SPC\Det8\8_Gamma_20191254.An1

 Acquisition information
        Start time:                 6/21/2019 6:01:18 AM
        Live time:               1800
        Real time:               1845
        Dead time:                  2.44 %
        Detector ID:                    8

 Detector system                                                
      Ge 8 SN/174                                                     
                                                                      

 Calibration
        Filename:                   8_Soil_TunaCan.Clb
      8_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:34:41 AM
             Zero offset:           0.052 keV
             Gain:                  0.250 keV/channel
             Quadratic:             5.282E-10 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 10:35:20 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.39 %
             Log(Eff):             -1.098764E-01 + (-4.958544E-01*Log(E) ) + 
                                    ( -2.572270E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.71 %
             Log(Eff):             -2.525301E+01 + ( 9.398253E+00*Log(E) ) + 
                                    ( -1.000034E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.55keV )
        Stop channel:            8000 (  1999.97keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:32:47 AMPage  2
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191254.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       6/21/2019 6:00:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       8_2019-06-08_1510.PBC
                                                 6/8/2019 3:10:53 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   27 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.2381

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    59.54       -5. 692.46   1.02  2.881E-02    59.54  35.900    PBC<MDA AM241 
    63.37       32. 105.26   1.03  3.146E-02    63.29   3.810    PBC<MDA TH234 
                                                64.28   9.700  5.844E+00 Sn126 
    74.75      258.  10.46   1.03  3.615E-02
    77.20      406.   6.68   1.04  3.702E-02
    87.24      123.  19.79   0.93  3.976E-02    86.49  13.100  1.314E+01 Np237 
                                                86.54  30.700  5.605E+00 EU155 
                                                86.94   9.040  1.899E+01 Sn126 
                                                87.57  37.500  4.563E+00 Sn126 
                                                88.04   3.790  4.504E+01 Cd109 
    91.10       34. 124.84   1.05  4.048E-02    91.10  28.300    PBC<MDA Nd147 
    93.24      -16. 254.83   1.05  4.072E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
   122.05        7. 211.78   1.07  4.148E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.151E-01 CO57  
   122.33       10. 132.71   1.07  4.146E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.521E-01 CO57  
   129.18       87.  24.03   1.02  4.083E-02
   145.44       28.  89.13   1.09  3.874E-02   145.44  48.200    PBC<MDA CE141 
   162.66       24.  97.52   1.10  3.593E-02   162.66   6.220    PBC<MDA Ba140 
   163.38       19. 124.32   1.10  3.580E-02   163.38   5.080    PBC<MDA U235  
   185.72       37.  68.16   1.12  3.329E-02   185.72  54.000    PBC<MDA U235  

                                 (Page 4 of 22)

Page 1173 of 1394



      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:32:47 AMPage  3
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191254.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   209.35       83.  22.20   1.00  3.037E-02
   238.72      666.   4.76   1.15  2.743E-02   238.63  43.300  3.112E+01 PB212 
   242.14       69.  24.14   1.16  2.714E-02   242.00   7.430  1.891E+01 PB214 
   244.83       22. 211.97   1.16  2.691E-02   244.69   7.580    PBC<MDA EU152 
   277.51       77.  21.66   3.75  2.440E-02   277.28   6.310  2.782E+01 TL208 
                                               279.20  81.460    PBC<MDA Hg203 
   295.24       93.  18.07   0.87  2.323E-02   295.09  19.300  1.148E+01 PB214 
                                               296.00  79.000  2.811E+00 TL210 
   300.07       17. 185.23   1.20  2.293E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.650E+01 PA231 
                                               300.18   6.200  6.548E+00 PA233 
   300.18       17. 188.40   1.20  2.293E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.650E+01 PA231 
                                               300.18   6.200  6.549E+00 PA233 
   300.35       16. 192.94   1.20  2.294E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460    PBC<MDA PA231 
                                               300.18   6.200    PBC<MDA PA233 
   302.65       14. 223.02   1.21  2.278E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  1.914E+00 BA133 
   316.49       16.  92.84   1.22  2.199E-02   316.49  87.040    PBC<MDA Ir192 
   320.08       16.  94.77   1.22  2.179E-02   320.08   9.940    PBC<MDA CR51  
   328.76       39.  49.08   1.23  2.133E-02   328.76  20.300    PBC<MDA La140 
   338.51      135.  11.55   0.79  2.084E-02   338.32  12.010  2.995E+01 AC228 
   340.57       15. 165.44   1.23  2.074E-02   340.57  46.900    PBC<MDA Cs136 
   345.83       17. 165.07   1.24  2.049E-02   345.83  15.070    PBC<MDA HF181 
   352.19      158.  10.93   1.18  2.020E-02   351.93  37.600  1.159E+01 PB214 
   387.95       15. 101.85   1.27  1.869E-02   387.95  66.000    PBC<MDA Cf249 
   391.69       15. 102.10   1.27  1.855E-02   391.69  64.000    PBC<MDA SN113 
   427.88       14.  90.79   1.30  1.728E-02   427.88  29.600    PBC<MDA SB125 
   433.94       13.  97.99   1.30  1.708E-02   433.94  90.480    PBC<MDA AG108M
   463.37       15.  90.90   1.32  1.620E-02   463.37  10.470    PBC<MDA SB125 
   468.06       16.  93.98   1.33  1.606E-02   468.06  51.750    PBC<MDA Ir192 
   477.60       11. 105.55   1.33  1.580E-02   477.60  10.520    PBC<MDA BE7   
   482.00       11. 113.34   1.34  1.569E-02   482.00  80.500    PBC<MDA HF181 
   497.05       10. 120.67   1.35  1.530E-02   497.05  90.900    PBC<MDA RU103 
   511.36       89.  14.81   2.61  1.494E-02   511.86  20.000  1.651E+01 RH106 
   513.98       12. 136.48   1.36  1.489E-02   513.98   0.430    PBC<MDA Kr85  
   563.24       20.  52.22   1.39  1.381E-02   563.24   8.350    PBC<MDA CS134 
   569.32        3. 204.94   1.40  1.369E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.650E+00 PA234 
                                               569.70  97.740    PBC<MDA BI207 
   583.44      254.   6.61   1.17  1.342E-02   583.02  84.500  1.226E+01 TL208 
   609.64      113.  11.06   1.61  1.294E-02   609.31  46.090  1.054E+01 BI214 
                                               610.30   5.750  8.463E+01 RU103 
   618.06       16. 132.16   1.43  1.279E-02   618.06  99.100    PBC<MDA PM144 
   657.76       13.  75.76   1.45  1.215E-02   657.76  94.640    PBC<MDA AG110M
   702.63        4. 178.53   1.48  1.150E-02   702.63  97.900    PBC<MDA NB94  
   724.20        2. 924.96   1.50  1.121E-02   724.20  44.150    PBC<MDA ZR95  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:32:47 AMPage  4
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191254.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   727.33       14.  92.64   1.50  1.118E-02   727.17   7.550    PBC<MDA BI212 
   756.73       20.  46.22   1.52  1.081E-02   756.73  54.460    PBC<MDA ZR95  
   763.94        3. 256.04   1.52  1.072E-02   763.94  22.280    PBC<MDA AG110M
   766.41        6. 155.39   1.53  1.070E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.031E+02 PA234M
   795.87        9.  84.87   1.54  1.036E-02   795.87  85.530    PBC<MDA CS134 
   799.60        7. 116.87   1.55  1.032E-02   799.60  98.960    PBC<MDA TL210 
   801.95        3. 314.47   1.55  1.030E-02   801.95   8.690    PBC<MDA CS134 
   815.77        6.  98.19   1.56  1.015E-02   815.77  23.280    PBC<MDA La140 
   818.50        9.  96.23   1.56  1.012E-02   818.50 100.000    PBC<MDA Cs136 
   834.85       21.  43.64   1.57  9.955E-03   834.85  99.980  1.172E+00 MN54  
   860.79       46.  14.96   1.27  9.703E-03   860.56  12.420  2.131E+01 TL208 
   898.04        5. 179.95   1.61  9.360E-03   898.04  93.700    PBC<MDA Y88   
   911.59      170.   7.67   1.29  9.242E-03   911.07  29.000  3.522E+01 AC228 
   964.11       11. 130.86   1.65  8.814E-03   964.11  14.605    PBC<MDA EU152 
   968.97       76.  13.26   1.65  8.776E-03   968.97  17.460  2.759E+01 AC228 
   996.33        8.  86.40   1.67  8.571E-03   996.33  10.600    PBC<MDA EU154 
  1001.00        1. 653.31   1.67  8.537E-03  1001.00   0.837    PBC<MDA PA234M
  1099.25        8.  88.72   1.73  7.881E-03  1099.25  56.500    PBC<MDA FE59  
  1120.17        7. 154.82   1.74  7.754E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1121.19       16.  94.70   1.74  7.748E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  3.290E+00 Ta182 
  1173.24       -1. 636.44   1.77  7.453E-03  1173.24  99.900    PBC<MDA CO60  
  1187.24        6.  99.32   1.78  7.367E-03  1189.05  16.200    PBC<MDA Ta182 
  1238.28       11.  88.92   1.81  7.114E-03  1238.28  66.070    PBC<MDA Co56  
  1274.53        7.  73.01   1.83  6.939E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  1.668E+00 EU154 
  1291.60       12.  29.50   1.84  6.860E-03  1291.60  43.200  2.341E+00 FE59  
  1332.50        3. 178.02   1.86  6.678E-03  1332.50  99.980    PBC<MDA CO60  
  1384.30        8.  35.36   1.88  6.460E-03  1384.30  24.290  2.832E+00 AG110M
  1461.48      136.   8.81   1.92  6.165E-03  1460.83  10.670  1.146E+02 K40   
  1690.98        5.  44.72   2.03  5.425E-03  1690.98  47.790    PBC<MDA SB124 
  1764.56       16.  25.45   2.07  5.226E-03  1764.49  15.400  1.093E+01 BI214 
  1836.06        6.  41.79   2.10  5.046E-03  1836.06  99.200    PBC<MDA Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.80    74.74       235.       258. 7.137E+03   10.46   1.034  -      sD
   308.61    77.19       166.       406. 1.098E+04    6.68   1.036  -       D
   516.53   129.18       105.        87. 2.131E+03   24.03   1.025  -        
   837.25   209.35        69.        83. 2.722E+03   22.20   1.000  -       M
  1353.93   338.51        27.       135. 6.477E+03   11.55   0.795  -      sM
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:32:47 AMPage  5
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191254.An1             
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.96    46.54       291.       -27.    -0.015   116.19   1.012s
 AM-241    237.95    59.54       294.        -5.    -0.003   692.46   1.022 
 TH-234    252.96    63.29       618.       -32.    -0.018   101.99   1.025 
 Sn-126    256.93    64.28       555.        32.     0.018   105.26   1.026 
 BA-133    323.77    80.99      1464.       -36.    -0.020   150.73   1.039s
 Np-237    345.77    86.49      1697.         0.     0.000   179.34   1.043A
 EU-155    345.98    86.54       925.        14.     0.008   319.27   1.043 
 Sn-126    350.09    87.57       844.       117.     0.065    18.53   1.044D
 Cd-109    351.97    88.04       927.         0.     0.000  1000.00   1.044A
 Nd-147    364.21    91.10       881.        34.     0.019   124.84   1.047s
 TH-234    370.17    92.59       810.       -16.    -0.009   254.83   1.048s
 AC-228    373.21    93.35      1776.       -36.    -0.020   166.85   1.049 
 Gd-153    389.81    97.50      1740.       -36.    -0.020   164.65   1.052s
 Np-239    397.81    99.50      1704.       -36.    -0.020   162.72   1.053s
 Gd-153    412.62   103.20      1668.       -36.    -0.020   160.57   1.056s
 Np-239    414.62   103.70      1666.       -36.    -0.020   160.39   1.057s
 EU-155    421.07   105.31      1703.       -37.    -0.020   109.29   1.058 
 Np-239    424.34   106.13      1673.       -25.    -0.014   231.45   1.058 
 EU-152    486.94   121.78       193.         7.     0.004   211.78   1.071D
 CO-57     488.06   122.06       118.        10.     0.005   132.71   1.071D
 EU-154    492.22   123.10       286.       -30.    -0.016    82.97   1.072s
 PA-234    525.00   131.29      1038.       -30.    -0.017   132.32   1.078s
 HF-181    531.92   133.02      1008.       -30.    -0.017   150.67   1.079 
 CE-144    533.98   133.54       978.       -30.    -0.017   148.39   1.080s
 HF-181    545.02   136.30       948.       -30.    -0.017   145.84   1.082 
 CO-57     545.72   136.47       961.       -26.    -0.014   170.49   1.082 
 U-235     574.97   143.79      1071.       -39.    -0.022   103.61   1.087s
 CE-141    581.59   145.44       299.        28.     0.016    89.13   1.089s
 Ba-140    650.47   162.66       253.        24.     0.013    97.52   1.102s
 U-235     653.35   163.38       281.        19.     0.011   124.32   1.102s
 CE-139    663.24   165.85       316.       -22.    -0.012   118.43   1.104 
 Cf-251    706.23   176.60       172.       -15.    -0.009   162.19   1.112s
 U-235     742.71   185.72       185.        37.     0.021    68.16   1.119s
 TH-229    773.87   193.51       180.       -18.    -0.010   143.92   1.125s
 U-235     821.17   205.33       351.       -26.    -0.015    96.16   1.134s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:32:47 AMPage  6
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191254.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-227    943.73   235.97      1098.        -6.    -0.003   765.16   1.157s
 PB-212    954.37   238.63        69.       700.     0.389     4.14   1.159D
 PB-214    967.84   242.00       103.        69.     0.038    24.14   1.162D
 EU-152    978.62   244.69      1056.        22.     0.012   211.97   1.164s
 Cd-113m  1054.65   263.70        96.        -4.    -0.002   364.75   1.178s
 BI-210M  1063.18   265.83       164.       -23.    -0.013   126.80   1.179s
 TL-208   1109.89   277.51        41.        77.     0.043    21.66   3.753s
 Hg-203   1116.66   279.20       215.       -21.    -0.012    80.14   1.189s
 I-131    1137.05   284.30        96.        -4.    -0.002   482.18   1.193s
 PB-214   1180.22   295.09        30.        93.     0.052    13.30   1.201D
 TL-210   1183.86   296.00       496.        17.     0.009   190.01   1.202s
 PB-212   1199.98   300.03       457.        16.     0.009   192.94   1.205s
 PA-231   1200.14   300.07       473.        17.     0.009   185.23   1.205s
 PA-233   1200.58   300.18       490.        17.     0.009   188.40   1.205s
 PA-231   1210.46   302.65       507.        14.     0.008   223.02   1.207s
 BA-133   1211.27   302.85       521.         0.     0.000  1000.00   1.207s
 Ba-140   1219.26   304.85       521.         0.     0.000  1000.00   1.208 
 BI-210M  1219.45   304.90       521.         0.     0.000  1000.00   1.208 
 Ir-192   1233.62   308.44       521.         0.     0.000  1000.00   1.211 
 Ir-192   1265.82   316.49       108.        16.     0.009    92.84   1.217s
 CR-51    1280.20   320.08       105.        16.     0.009    94.77   1.219s
 La-140   1314.91   328.76       165.        39.     0.022    49.08   1.226s
 Cf-249   1333.63   333.44       182.        -2.    -0.001   773.78   1.229s
 AC-228   1353.15   338.32       476.       -19.    -0.010   166.73   1.233 
 Cs-136   1362.15   340.57       295.        15.     0.008   165.44   1.234s
 EU-152   1377.01   344.29       473.       -20.    -0.011   155.05   1.237 
 HF-181   1383.19   345.83       394.        17.     0.010   165.07   1.238s
 PB-214   1408.63   352.19        32.       158.     0.088    10.93   1.179 
 BA-133   1423.87   356.00       241.       -16.    -0.009   142.83   1.245s
 I-131    1457.81   364.48        88.       -20.    -0.011    92.67   1.252 
 BA-133   1535.24   383.84       155.       -16.    -0.009   115.07   1.266s
 Cf-249   1551.68   387.95       104.        15.     0.008   101.85   1.269s
 SN-113   1566.64   391.69       113.        15.     0.008   102.10   1.271s
 SB-125   1711.39   427.88        40.        14.     0.008    90.79   1.297s
 AG-108M  1735.64   433.94        35.        13.     0.007    97.99   1.301s
 PM-146   1815.41   453.88        61.       -10.    -0.005   167.59   1.315s
 SB-125   1853.36   463.37        80.        15.     0.008    90.90   1.322 
 Ir-192   1872.14   468.06       105.        16.     0.009    93.98   1.325s
 BE-7     1910.28   477.60        66.        11.     0.006   105.55   1.332s
 HF-181   1927.89   482.00        77.        11.     0.006   113.34   1.335 
 RU-103   1988.12   497.05        30.        10.     0.005   120.67   1.346s
 RH-106   2047.36   511.86        42.        89.     0.049    14.81   2.606s
 Kr-85    2055.83   513.98       139.        12.     0.007   136.48   1.357s
 Nd-147   2123.91   531.00        43.       -10.    -0.006   133.71   1.369s
 CS-134   2252.86   563.24        22.        20.     0.011    52.22   1.391s
 CS-134   2277.20   569.32        22.         3.     0.002   204.94   1.395s
 PA-234   2277.80   569.47        30.        -4.    -0.002   186.05   1.395s
 BI-207   2278.73   569.70        36.        -6.    -0.003   184.62   1.396s
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:32:47 AMPage  7
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191254.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   2333.66   583.44         9.       250.     0.139     6.77   1.171 
 SB-125   2401.92   600.50       374.       -18.    -0.010   155.85   1.416s
 SB-124   2410.85   602.73       356.       -18.    -0.010   152.03   1.418s
 CS-134   2418.76   604.71       338.       -18.    -0.010   148.15   1.419s
 BI-214   2438.49   609.64        14.       113.     0.063    11.06   1.614 
 RU-103   2441.12   610.30       321.       -18.    -0.010   143.93   1.423s
 AG-108M  2457.05   614.28       303.       -18.    -0.010   139.72   1.426s
 PM-144   2472.18   618.06       207.        16.     0.009   132.16   1.428s
 RH-106   2487.60   621.92       342.       -20.    -0.011   133.39   1.431s
 SB-125   2543.49   635.89        34.       -10.    -0.005    89.53   1.440s
 I-131    2547.83   636.97        62.       -14.    -0.008    90.55   1.441s
 AG-110M  2630.98   657.76        42.        13.     0.007    75.76   1.455s
 CS-137   2646.58   661.66        96.       -23.    -0.013    56.56   1.457 
 PM-144   2786.11   696.54        33.        -5.    -0.003   251.05   1.480s
 NB-94    2810.46   702.63        10.         4.     0.002   178.53   1.484s
 SB-124   2891.09   722.79       122.       -14.    -0.008   116.41   1.497s
 AG-108M  2891.70   722.94       108.        -9.    -0.005   168.56   1.498s
 EU-154   2893.39   723.36        99.         0.     0.000  1000.00   1.498s
 ZR-95    2896.74   724.20        96.         2.     0.001   924.96   1.498s
 BI-212   2908.63   727.17        75.        14.     0.008    92.64   1.500 
 PM-146   2942.83   735.72        47.       -13.    -0.007   117.81   1.506s
 PM-146   2988.59   747.16        19.        -5.    -0.003   132.74   1.513s
 ZR-95    3026.87   756.73        14.        20.     0.011    46.22   1.519s
 AG-110M  3055.73   763.94        28.         3.     0.002   256.04   1.524s
 NB-95    3063.11   765.79        44.        -3.    -0.002   267.95   1.525s
 PA-234M  3065.60   766.41        38.         6.     0.003   155.39   1.526s
 EU-152   3115.64   778.92        33.        -4.    -0.002   334.76   1.534 
 BI-212   3141.64   785.42        37.        -7.    -0.004   180.56   1.538s
 CS-134   3183.44   795.87        26.         9.     0.005    84.87   1.544s
 TL-210   3198.36   799.60        32.         7.     0.004   116.87   1.547s
 CS-134   3207.77   801.95        43.         3.     0.002   314.47   1.548s
 CO-58    3243.06   810.78        59.       -13.    -0.007    86.57   1.554 
 La-140   3263.04   815.77        14.         6.     0.003    98.19   1.557s
 Cs-136   3273.97   818.50        36.         9.     0.005    96.23   1.559s
 MN-54    3339.36   834.85        14.        21.     0.012    43.64   1.569s
 Co-56    3387.05   846.77        24.       -11.    -0.006    55.51   1.577s
 TL-208   3443.15   860.79         1.        46.     0.026    14.96   1.271 
 NB-94    3484.36   871.10        43.       -13.    -0.007    75.76   1.592s
 PA-234   3522.10   880.53        64.       -14.    -0.008    87.47   1.598s
 PA-234   3532.94   883.24        78.        -6.    -0.004   198.79   1.599s
 Sc-46    3557.10   889.28       104.       -16.    -0.009    44.50   1.603s
 Y-88     3592.14   898.04        14.         5.     0.003   179.95   1.608s
 AC-228   3644.26   911.07         9.       128.     0.071    10.16   1.616s
 AG-110M  3749.96   937.49        21.       -10.    -0.005    86.33   1.633s
 PA-234   3784.07   946.02        20.        -3.    -0.002   332.78   1.638s
 EU-152   3856.43   964.11       107.        11.     0.006   130.86   1.649s
 AC-228   3875.88   968.97        13.        76.     0.042    13.26   1.652D
 EU-154   3985.31   996.33        21.         8.     0.005    86.40   1.668s

                                 (Page 9 of 22)

Page 1178 of 1394



      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:32:47 AMPage  8
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191254.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234M  4003.99  1001.00        33.         1.     0.001   653.31   1.671s
 Co-56    4151.36  1037.84        30.       -12.    -0.007    68.05   1.693s
 Cs-136   4192.29  1048.07        20.        -2.    -0.001   496.66   1.698s
 RH-106   4201.45  1050.36        29.        -6.    -0.003   147.05   1.700 
 BI-207   4254.65  1063.66        25.        -1.    -0.001   588.40   1.708s
 Ga-68    4309.61  1077.40        15.        -2.    -0.001   431.57   1.716s
 FE-59    4397.02  1099.25        10.         8.     0.005    88.72   1.728s
 EU-152   4448.32  1112.07        90.       -13.    -0.007   103.15   1.736s
 ZN-65    4462.20  1115.55        77.        -7.    -0.004   191.62   1.738s
 BI-214   4481.17  1120.29        63.         7.     0.004   154.82   1.740s
 Sc-46    4482.22  1120.55       109.       -18.    -0.010    84.78   1.740s
 Ta-182   4485.22  1121.30       107.        16.     0.009    94.70   1.741s
 CO-60    4692.97  1173.24        18.        -1.    -0.001   636.44   1.770s
 Ta-182   4756.23  1189.05         6.         6.     0.003    99.32   1.779s
 Ta-182   4885.67  1221.41        16.        -4.    -0.002    34.30   1.797s
 Co-56    4953.16  1238.28        16.        11.     0.006    88.92   1.806s
 NA-22    5098.16  1274.53        11.         7.     0.004    73.01   1.826s
 EU-154   5098.20  1274.54        18.         0.     0.000  1000.00   1.826s
 FE-59    5166.43  1291.60         1.        12.     0.007    29.50   1.835s
 CO-60    5330.06  1332.50         8.         3.     0.002   178.02   1.857s
 AG-110M  5537.25  1384.30         0.         8.     0.004    35.36   1.884s
 EU-152   5632.07  1408.00        16.        -4.    -0.002   232.74   1.896 
 K-40     5845.99  1461.48         3.       136.     0.075     8.81   1.922 
 La-140   6384.93  1596.21        23.       -10.    -0.005   123.27   1.990s
 SB-124   6764.03  1690.98         0.         5.     0.003    44.72   2.034s
 BI-214   7058.07  1764.49         0.        16.     0.009    25.45   2.067s
 Co-56    7085.51  1771.35        16.         0.     0.000  1000.00   2.070s
 Y-88     7344.36  1836.06         0.         6.     0.003    41.79   2.098s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   3.7904E+00                                      5.31E+01             
                           477.60 3.790E+00 ?(  1.356E+01 1.06E+02 1.05E+01 G  
 
NA-22    C   5.8744E-01                                      9.50E+02             
                          1274.53 5.874E-01 ?(  1.436E+00 7.30E+01 9.99E+01 G  
 
K-40     N   1.1458E+02                                      4.66E+11             
                          1460.83 1.146E+02  (P 9.470E+00 8.81E+00 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:32:47 AMPage  9
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191254.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sc-46    F  -9.3505E-01                                      8.38E+01             
                           889.28-9.350E-01 &(P 2.959E+00 4.45E+01 1.00E+02 G  
                          1120.55-1.301E+00 +   3.687E+00 8.48E+01 1.00E+02 G  
 
CR-51    F   4.0683E+00                                      2.77E+01             
                           320.08 4.068E+00 &(  1.295E+01 9.48E+01 9.94E+00 G  
 
MN-54    C   1.1722E+00                                      3.12E+02             
                           834.85 1.172E+00 ?(  1.125E+00 4.36E+01 1.00E+02 G  
 
FE-59    F   1.6150E+00                                      4.45E+01             
                          1099.25 1.060E+00 ?(  2.177E+00 8.87E+01 5.65E+01 G  
                          1291.60 2.341E+00 ?(P 1.382E+00 2.95E+01 4.32E+01 G  
 
Co-56    C  -5.9885E-01                                      7.73E+01             
                           846.77-5.989E-01 ?(P 1.432E+00 5.55E+01 9.99E+01 G  
                          1238.28 1.286E+00 +   2.523E+00 8.89E+01 6.61E+01 G  
                          1037.84-5.754E+00 + P 1.343E+01 6.80E+01 1.41E+01 G  
                          1771.35 0.000E+00 +   1.471E+01 1.00E+03 1.55E+01  A 
 
CO-57    C  -3.3676E+00                                      2.72E+02             
                           122.06 1.521E-01 }   8.336E-01 1.33E+02 8.56E+01 G  
                           136.47-3.368E+00 &(  1.914E+01 1.70E+02 1.07E+01 G  
 
CO-58    C  -7.2449E-01                                      7.09E+01             
                           810.78-7.245E-01 ?(  2.108E+00 8.66E+01 9.95E+01 G  
 
CO-60    F   2.8553E-01                                      1.93E+03             
                          1332.50 2.855E-01 ?(P 1.347E+00 1.78E+02 1.00E+02 G  
                          1173.24-1.038E-01 - P 1.693E+00 6.36E+02 9.99E+01 G  
 
ZN-65    F  -9.3071E-01                                      2.44E+02             
                          1115.55-9.307E-01 ?(  6.136E+00 1.92E+02 5.06E+01 G  
 
NB-94    I   1.8893E-01                                      7.41E+06             
                           702.63 1.889E-01 ?(P 8.505E-01 1.79E+02 9.79E+01 G  
                           871.10-7.625E-01 &   1.930E+00 7.58E+01 9.99E+01 G  
 
ZR-95    I   1.8640E+00                                      6.40E+01             
                           756.73 1.864E+00 ?(P 1.916E+00 4.62E+01 5.45E+01 G  
                           724.20 1.683E-01 -   5.414E+00 9.25E+02 4.42E+01 G  
 
NB-95    I  -1.7870E-01                                      6.40E+01             
                           765.79-1.787E-01 ?(P 1.757E+00 2.68E+02 9.98E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:32:47 AMPage 10
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191254.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RU-103   I   3.8620E-01                                      3.93E+01             
                           497.05 3.862E-01 ?(  1.134E+00 1.21E+02 9.09E+01 G  
                           610.30-1.333E+01 +   6.440E+01 1.44E+02 5.75E+00 GA 
 
RH-106   I  -8.7477E+00                                      3.74E+02             
                           621.92-8.748E+00 ?(  3.909E+01 1.33E+02 9.93E+00 G  
                          1050.36-2.463E+01 + P 1.202E+02 1.47E+02 1.56E+00 G  
                           511.86 1.651E+01 ?   6.121E+00 1.48E+01 2.00E+01 GA 
 
AG-108M  C   4.6001E-01                                      1.53E+05             
                           433.94 4.600E-01 ?(  1.084E+00 9.80E+01 9.05E+01 G  
                           722.94-4.842E-01 &   2.783E+00 1.69E+02 9.08E+01 G  
                           614.28-8.594E-01 +   4.030E+00 1.40E+02 8.98E+01 G  
 
AG-110M  F   6.6695E-01                                      2.50E+02             
                           884.68-1.550E-02 %(P 3.666E+00 3.66E+03 7.27E+01 G  
                           657.76 6.281E-01 ?(  1.590E+00 7.58E+01 9.46E+01 G  
                           937.49-1.737E+00 + P 4.283E+00 8.63E+01 3.44E+01 G  
                          1384.30 2.832E+00 ?(  2.609E+00 3.54E+01 2.43E+01 G  
                           763.94 6.975E-01 ?(  6.363E+00 2.56E+02 2.23E+01 G  
 
SN-113   F   7.1254E-01                                      1.15E+02             
                           391.69 7.125E-01 ?(P 2.446E+00 1.02E+02 6.40E+01 G  
 
SB-124   F  -1.6708E-01                                      6.02E+01             
                           602.73-7.695E-01 ?(  3.925E+00 1.52E+02 9.83E+01 G  
                          1690.98 1.071E+00 ?(  1.579E+00 4.47E+01 4.78E+01 G  
                           722.79-6.302E+00 +   2.476E+01 1.16E+02 1.08E+01 G  
 
SB-125   I   2.3884E+00                                      1.01E+03             
                           427.88 1.549E+00 ?(  3.496E+00 9.08E+01 2.96E+01 G  
                           600.50-4.216E+00 +   2.204E+01 1.56E+02 1.79E+01 G  
                           635.89-3.866E+00 +   1.172E+01 8.95E+01 1.13E+01 G  
                           463.37 4.761E+00  (  1.454E+01 9.09E+01 1.05E+01 G  
 
I-131    I  -7.0633E-01                                      8.02E+00             
                           364.48-7.063E-01 ?(  1.607E+00 9.27E+01 8.17E+01 G  
                           284.30-1.513E+00 +   1.829E+01 4.82E+02 6.14E+00 G  
                           636.97-8.594E+00 + P 2.438E+01 9.05E+01 7.17E+00 G  
 
Gd-153   F  -1.6138E+00                                      2.42E+02             
                            97.50-1.614E+00 ?(  8.832E+00 1.65E+02 3.00E+01 G  
                           103.20-2.207E+00 +   1.178E+01 1.61E+02 2.18E+01 G  
 
Ga-68    C  -4.9597E+00                                      4.71E-02             
                          1077.40-4.960E+00 ?(  5.148E+01 4.32E+02 3.30E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:32:47 AMPage 11
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191254.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Tc-99m   I  -2.4840E-07                                      2.51E-01             
                           140.51-2.484E-07 %(  2.427E+00 2.91E+08 8.93E+01 G  
 
BA-133   F  -6.9809E-01                                      3.85E+03             
                           356.00-6.981E-01 ?(  3.355E+00 1.43E+02 6.20E+01 G  
                           302.85 0.000E+00 +   1.452E+01 1.00E+03 1.83E+01 G  
                           383.84-5.164E+00 +   2.000E+01 1.15E+02 8.94E+00 GA 
                            80.99-1.542E+00 +   7.729E+00 1.51E+02 3.41E+01 GA 
 
CS-134   I   1.3625E+00                                      7.54E+02             
                           795.87 5.829E-01 ?(  1.673E+00 8.49E+01 8.55E+01 G  
                           604.71-7.773E-01 -   3.864E+00 1.48E+02 9.76E+01 G  
                           569.32 8.796E-01 ?(  6.439E+00 2.05E+02 1.54E+01 G  
                           801.95 1.863E+00 ?(  2.065E+01 3.14E+02 8.69E+00 G  
                           563.24 9.717E+00  (P 1.180E+01 5.22E+01 8.35E+00 G  
 
CS-137   I  -1.2478E+00                                      1.10E+04             
                           661.66-1.248E+00 &(P 2.613E+00 5.66E+01 8.52E+01 G  
 
CE-139   F  -4.1332E-01                                      1.38E+02             
                           165.85-4.133E-01 &(  1.638E+00 1.18E+02 7.99E+01 G  
 
Ba-140   I   1.0591E+00                                      1.28E+01             
                           537.26-1.678E-01 &(P 5.051E+00 1.47E+03 2.44E+01 G  
                           162.66 5.870E+00  (  1.911E+01 9.75E+01 6.22E+00 G  
                           304.85 0.000E+00 -   6.237E+01 1.00E+03 4.29E+00 G  
 
La-140   I   2.8761E-01                                      1.28E+01             
                          1596.21-9.897E-01 ?(P 2.542E+00 1.23E+02 9.54E+01 G  
                           487.02 4.873E-02 &   3.823E+00 2.25E+03 4.55E+01 G  
                           328.76 5.022E+00 ?(  8.027E+00 4.91E+01 2.03E+01 G  
                           815.77 1.394E+00 ?(P 4.727E+00 9.82E+01 2.33E+01 G  
 
CE-141   I   8.3522E-01                                      3.25E+01             
                           145.44 8.352E-01 ?(  2.478E+00 8.91E+01 4.82E+01 G  
 
CE-144   I  -3.7280E+00                                      2.85E+02             
                           133.54-3.728E+00 ?(  1.843E+01 1.48E+02 1.11E+01 G  
 
PM-144   C   2.1751E-01                                      3.63E+02             
                           696.54-2.536E-01 ?(P 1.433E+00 2.51E+02 9.90E+01 G  
                           618.06 6.881E-01 ?(  3.060E+00 1.32E+02 9.91E+01 G  
 
EU-152   F   1.3145E+00                                      4.94E+03             
                           121.78 3.447E-01 }   3.161E+00 2.12E+02 2.86E+01 G  
                           344.29-2.009E+00  (P 1.061E+01 1.55E+02 2.65E+01 G  
                          1112.07-7.041E+00 +   2.449E+01 1.03E+02 1.36E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:32:47 AMPage 12
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191254.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           778.92-1.492E+00 +   1.194E+01 3.35E+02 1.29E+01 G  
                           964.11 4.947E+00 ?(  2.195E+01 1.31E+02 1.46E+01 G  
                           244.69 5.934E+00 &(  4.197E+01 2.12E+02 7.58E+00 G  
                          1408.00-1.662E+00 +   8.870E+00 2.33E+02 2.10E+01 GA 
 
EU-154   I   2.6185E-01                                      3.14E+03             
                           123.10-9.733E-01 &(  2.684E+00 8.30E+01 4.08E+01 G  
                          1274.54 0.000E+00 +   5.114E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 &   1.201E+01 1.00E+03 2.02E+01 G  
                           873.23-2.448E-01 % P 1.788E+01 1.35E+03 1.23E+01 G  
                          1004.77 2.417E-01 %   1.088E+01 1.25E+03 1.80E+01 G  
                           996.33 5.015E+00 ?(  1.472E+01 8.64E+01 1.06E+01 G  
 
EU-155   I  -2.2995E+00                                      1.81E+03             
                           105.31-2.300E+00  (P 1.221E+01 1.09E+02 2.12E+01 G  
                            86.54 6.179E-01 +   6.601E+00 3.19E+02 3.07E+01 G  
 
HF-181   F   9.0931E-01                                      4.24E+01             
                           482.00 5.002E-01  (  1.922E+00 1.13E+02 8.05E+01 G  
                           133.02-9.531E-01 &   4.783E+00 1.51E+02 4.33E+01 G  
                           345.83 3.094E+00 ?(P 1.714E+01 1.65E+02 1.51E+01 G  
                           136.30-7.141E+00 &   3.469E+01 1.46E+02 5.85E+00 G  
 
Ta-182   F   3.0742E+00                                      1.14E+02             
                          1121.30 3.290E+00 ?(  1.046E+01 9.47E+01 3.49E+01 G  
                          1221.41-1.285E+00 - P 6.184E+00 3.43E+01 2.70E+01 G  
                          1189.05 2.610E+00 &(P 6.385E+00 9.93E+01 1.62E+01 G  
 
Hg-203   F  -5.8741E-01                                      4.66E+01             
                           279.20-5.874E-01 ?(P 1.994E+00 8.01E+01 8.15E+01 G  
 
TL-208   N   1.2258E+01                                      6.98E+02             
                           583.02 1.226E+01  (P 8.072E-01 6.77E+00 8.45E+01 G  
                           277.28 2.782E+01 + P 1.173E+01 2.17E+01 6.31E+00 G  
                           860.56 2.131E+01 + P 3.397E+00 1.50E+01 1.24E+01 G  
 
PM-146   C  -5.0163E-01                                      2.02E+03             
                           453.88-5.016E-01  (  2.024E+00 1.68E+02 6.50E+01 G  
                           747.16-7.808E-01 + P 3.461E+00 1.33E+02 3.40E+01 G  
                           735.72-2.826E+00 +   7.706E+00 1.18E+02 2.25E+01 G  
 
Y-88     F   6.5702E-01                                      1.07E+02             
                          1836.06 6.570E-01 ?(P 8.180E-01 4.18E+01 9.92E+01 G  
                           898.04 2.913E-01 - P 1.292E+00 1.80E+02 9.37E+01 G  
 
Cd-113m     -1.3982E+03                                      5.33E+03             
                           263.70-1.398E+03 &(  1.763E+04 3.65E+02 6.00E-03   K
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:32:47 AMPage 13
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191254.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cf-251   T  -1.4483E+00                                      3.28E+05             
                           176.60-1.448E+00 &(  6.034E+00 1.62E+02 1.70E+01 G  
                           227.00 3.091E-01 %   1.836E+01 2.38E+03 6.30E+00 GA 
 
Cf-249   T   6.5867E-01                                      1.28E+05             
                           387.95 6.587E-01 ?(  2.259E+00 1.02E+02 6.60E+01 G  
                           333.44-4.206E-01 &   1.115E+01 7.74E+02 1.55E+01 G  
 
Sn-126       5.8440E+00                                      3.65E+07             
                            87.57 4.357E+00 }   5.136E+00 1.85E+01 3.75E+01 GA 
                            64.28 5.844E+00 &(  2.048E+01 1.05E+02 9.70E+00 G  
                            86.94 0.000E+00 }   2.199E+01 2.32E+03 9.04E+00 GA 
 
PB-210   N  -1.7811E+01                                      8.14E+03             
                            46.54-1.781E+01 *(P 5.354E+01 1.16E+02 4.25E+00 G  
 
PB-212   N   3.2714E+01                                      6.98E+02             
                           238.63 3.271E+01  (P 1.930E+00 4.14E+00 4.33E+01 G  
                           300.03 1.168E+01 - P 7.559E+01 1.93E+02 3.28E+00 GA 
 
PB-214   N   1.1565E+01                                      5.84E+05             
                           351.93 1.159E+01  (  2.110E+00 1.09E+01 3.76E+01 G  
                           295.09 1.152E+01  (  3.497E+00 1.33E+01 1.93E+01 G  
                           242.00 1.891E+01 +   1.377E+01 2.41E+01 7.43E+00 GA 
 
BI-207   C  -1.3124E-01                                      1.18E+04             
                          1063.66-1.312E-01 ?(P 2.411E+00 5.88E+02 7.45E+01 G  
                           569.70-2.424E-01 + P 1.272E+00 1.85E+02 9.77E+01 G  
 
BI-212   N   9.0863E+00                                      6.98E+02             
                           727.17 9.086E+00 ?(  2.832E+01 9.26E+01 7.55E+00 G  
                           785.42-3.038E+01 +   1.292E+02 1.81E+02 1.28E+00 GA 
 
U-235    N  -1.5791E+00                                      2.57E+11             
                           143.79-5.061E+00  (P 2.018E+01 1.04E+02 1.10E+01 G  
                           205.33-9.524E+00 & P 3.238E+01 9.62E+01 5.01E+00 G  
                           163.38 5.933E+00 &(P 2.469E+01 1.24E+02 5.08E+00 G  
                           185.72 1.151E+00 + P 2.041E+00 6.82E+01 5.40E+01 GA 
 
BI-214   N   1.0640E+01                                      5.84E+05             
                           609.31 1.054E+01  (P 1.863E+00 1.11E+01 4.61E+01 G  
                          1120.29 3.533E+00 - P 1.877E+01 1.55E+02 1.51E+01 G  
                          1764.49 1.093E+01 ?(P 5.088E+00 2.55E+01 1.54E+01 G  
 
BI-210M  T  -1.0070E+00                                      1.10E+09             
                           265.83-1.007E+00 ?(P 2.750E+00 1.27E+02 5.00E+01 G  
                           304.90 0.000E+00 +   9.556E+00 1.00E+03 2.80E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:32:47 AMPage 14
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191254.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AC-228   N   2.6984E+01                                      2.10E+03             
                           911.07 2.662E+01 ?(  3.511E+00 1.02E+01 2.90E+01 G  
                           968.97 2.759E+01  (  7.049E+00 1.33E+01 1.75E+01 G  
                           338.32-4.144E+00 -   2.315E+01 1.67E+02 1.20E+01 G  
                            93.35-8.786E+00 -   4.872E+01 1.67E+02 5.56E+00 XA 
 
TH-227   N  -7.4352E-01                                      7.95E+03             
                           256.24-7.435E-01 %(P 1.672E+01 1.19E+03 7.00E+00 G  
                           235.97-1.001E+00 +   2.564E+01 7.65E+02 1.23E+01 G  
                            50.14 2.603E-01 % P 2.851E+01 3.23E+03 8.00E+00 G  
 
TH-229   N  -6.9139E+00                                      2.68E+06             
                           193.51-6.914E+00 ?(  2.551E+01 1.44E+02 4.40E+00 G  
                           210.85 7.509E-01 % P 5.357E+01 2.10E+03 2.99E+00 G  
 
TH-234   N  -3.8464E+00                                      1.63E+12             
                            92.59-3.846E+00 &(P 3.307E+01 2.55E+02 5.58E+00 G  
                            63.29-1.507E+01 + P 5.588E+01 1.02E+02 3.81E+00 G  
 
PA-231   N   1.4165E+01                                      1.20E+07             
                           302.65 1.217E+01 ?(  9.112E+01 2.23E+02 2.88E+00 G  
                           300.07 1.650E+01 ?(  1.025E+02 1.85E+02 2.46E+00 G  
 
PA-233   C   9.4175E-01                                      7.82E+08             
                           312.01-2.389E-02 %(P 7.572E+00 8.87E+03 3.60E+01 G  
                           300.18 6.549E+00 ?(  4.137E+01 1.88E+02 6.20E+00 G  
 
PA-234   N  -2.3062E+00                                      1.63E+12             
                           131.29-2.306E+00 ?(P 1.162E+01 1.32E+02 1.80E+01 G  
                           946.02-1.389E+00 +   1.090E+01 3.33E+02 1.34E+01 G  
                           569.47-2.145E+00 +   1.405E+01 1.86E+02 8.20E+00 G  
                           883.24-3.899E+00 +   2.668E+01 1.99E+02 9.60E+00 G  
                           880.53-1.324E+01 +   3.891E+01 8.75E+01 6.00E+00 GA 
 
PA-234M  N   3.4026E+01                                      1.63E+12             
                          1001.00 9.779E+00 ?(P 2.284E+02 6.53E+02 8.37E-01 G  
                           766.41 1.031E+02 ?(  5.565E+02 1.55E+02 2.94E-01 G  
 
AM-241   T  -2.4618E-01                                      1.58E+05             
                            59.54-2.462E-01 &(P 4.434E+00 6.92E+02 3.59E+01 G  
 
Ir-192   F   6.9599E-01                                      7.40E+01             
                           316.49 4.756E-01 ?(  1.481E+00 9.28E+01 8.70E+01 G  
                           468.06 1.067E+00 ?(  3.365E+00 9.40E+01 5.18E+01 G  
                           308.44 0.000E+00 -   8.505E+00 1.00E+03 3.18E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:32:47 AMPage 15
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191254.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cs-136   F   6.2176E-01                                      1.30E+01             
                           818.50 5.152E-01 &(  1.686E+00 9.62E+01 1.00E+02 G  
                          1048.07-1.692E-01 -   1.992E+00 4.97E+02 8.00E+01 G  
                           340.57 8.489E-01 &(  4.725E+00 1.65E+02 4.69E+01 G  
 
Np-239   T  -1.4665E+00                                      2.36E+00             
                           103.70-2.005E+00 +   1.069E+01 1.60E+02 2.40E+01 X  
                           106.13-1.466E+00  (  1.130E+01 2.31E+02 2.27E+01 G  
                            99.50-3.219E+00 &   1.741E+01 1.63E+02 1.50E+01 X  
 
Nd-147      -3.0469E+00                                      1.11E+01             
                           531.00-3.047E+00 ?(  9.844E+00 1.34E+02 1.30E+01 G  
                            91.10 1.646E+00 +   6.840E+00 1.25E+02 2.83E+01 G  
 
TL-210   N   4.4281E-01                                      5.84E+05             
                           799.60 3.916E-01 ?(  1.577E+00 1.17E+02 9.90E+01 G  
                           296.00 5.070E-01 ?(  3.230E+00 1.90E+02 7.90E+01 G  
                          1313.00-2.608E-01 %   7.013E+00 1.12E+03 2.10E+01 GA 
 
Kr-85    I   1.0837E+02                                      3.92E+03             
                           513.98 1.084E+02 ?(  5.003E+02 1.36E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:32:47 AMPage 16
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191254.An1             
                                                                                 
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54       291.       -27.    -0.015   116.19  -1.781E+01  P
 AM-241      59.54       294.        -5.    -0.003   692.46  -2.462E-01  P
 TH-234      63.29       618.       -32.    -0.018   101.99  -1.507E+01  P
 BA-133      80.99      1464.       -36.    -0.020   150.73  -1.542E+00   
 EU-155      86.54       925.        14.     0.008   319.27   6.179E-01   
 Nd-147      91.10       881.        34.     0.019   124.84   1.646E+00   
 TH-234      92.59       810.       -16.    -0.009   254.83  -3.846E+00  P
 Gd-153      97.50      1740.       -36.    -0.020   164.65  -1.614E+00   
 Np-239      99.50      1704.       -36.    -0.020   162.72  -3.219E+00   
 Gd-153     103.20      1668.       -36.    -0.020   160.57  -2.207E+00   
 Np-239     103.70      1666.       -36.    -0.020   160.39  -2.005E+00   
 EU-155     105.31      1703.       -37.    -0.020   109.29  -2.300E+00  P
 Np-239     106.13      1673.       -25.    -0.014   231.45  -1.466E+00   
 EU-154     123.10       286.       -30.    -0.016    82.97  -9.733E-01   
 PA-234     131.29      1038.       -30.    -0.017   132.32  -2.306E+00  P
 HF-181     133.02      1008.       -30.    -0.017   150.67  -9.531E-01   
 CE-144     133.54       978.       -30.    -0.017   148.39  -3.728E+00   
 HF-181     136.30       948.       -30.    -0.017   145.84  -7.141E+00   
 U-235      143.79      1071.       -39.    -0.022   103.61  -5.061E+00  P
 CE-141     145.44       299.        28.     0.016    89.13   8.352E-01   
 Ba-140     162.66       253.        24.     0.013    97.52   5.870E+00   
 U-235      163.38       281.        19.     0.011   124.32   5.933E+00  P
 CE-139     165.85       316.       -22.    -0.012   118.43  -4.133E-01   
 Cf-251     176.60       172.       -15.    -0.009   162.19  -1.448E+00   
 U-235      185.72       185.        37.     0.021    68.16   1.151E+00  P
 TH-229     193.51       180.       -18.    -0.010   143.92  -6.914E+00   
 U-235      205.33       351.       -26.    -0.015    96.16  -9.524E+00  P
 TH-227     235.97      1098.        -6.    -0.003   765.16  -1.001E+00   
 Cd-113m    263.70        96.        -4.    -0.002   364.75  -1.398E+03   
 BI-210M    265.83       164.       -23.    -0.013   126.80  -1.007E+00  P
 Hg-203     279.20       215.       -21.    -0.012    80.14  -5.874E-01  P
 I-131      284.30        96.        -4.    -0.002   482.18  -1.513E+00   
 TL-210     296.00       496.        17.     0.009   190.01   5.070E-01   
 PA-231     300.07       473.        17.     0.009   185.23   1.650E+01   
 PA-233     300.18       490.        17.     0.009   188.40   6.549E+00   
 PA-231     302.65       507.        14.     0.008   223.02   1.217E+01   
 Ir-192     316.49       108.        16.     0.009    92.84   4.756E-01   
 CR-51      320.08       105.        16.     0.009    94.77   4.068E+00   
 La-140     328.76       165.        39.     0.022    49.08   5.022E+00   
 Cf-249     333.44       182.        -2.    -0.001   773.78  -4.206E-01   
 Cs-136     340.57       295.        15.     0.008   165.44   8.489E-01   
 HF-181     345.83       394.        17.     0.010   165.07   3.094E+00  P
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:32:47 AMPage 17
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191254.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BA-133     356.00       241.       -16.    -0.009   142.83  -6.981E-01   
 I-131      364.48        88.       -20.    -0.011    92.67  -7.063E-01   
 BA-133     383.84       155.       -16.    -0.009   115.07  -5.164E+00   
 Cf-249     387.95       104.        15.     0.008   101.85   6.587E-01   
 SN-113     391.69       113.        15.     0.008   102.10   7.125E-01  P
 SB-125     427.88        40.        14.     0.008    90.79   1.549E+00   
 AG-108M    433.94        35.        13.     0.007    97.99   4.600E-01   
 PM-146     453.88        61.       -10.    -0.005   167.59  -5.016E-01   
 SB-125     463.37        80.        15.     0.008    90.90   4.761E+00   
 Ir-192     468.06       105.        16.     0.009    93.98   1.067E+00   
 BE-7       477.60        66.        11.     0.006   105.55   3.790E+00   
 HF-181     482.00        77.        11.     0.006   113.34   5.002E-01   
 RU-103     497.05        30.        10.     0.005   120.67   3.862E-01   
 Kr-85      513.98       139.        12.     0.007   136.48   1.084E+02   
 Nd-147     531.00        43.       -10.    -0.006   133.71  -3.047E+00   
 CS-134     563.24        22.        20.     0.011    52.22   9.717E+00  P
 CS-134     569.32        22.         3.     0.002   204.94   8.796E-01   
 PA-234     569.47        30.        -4.    -0.002   186.05  -2.145E+00   
 BI-207     569.70        36.        -6.    -0.003   184.62  -2.424E-01  P
 SB-125     600.50       374.       -18.    -0.010   155.85  -4.216E+00   
 SB-124     602.73       356.       -18.    -0.010   152.03  -7.695E-01   
 CS-134     604.71       338.       -18.    -0.010   148.15  -7.773E-01   
 RU-103     610.30       321.       -18.    -0.010   143.93  -1.333E+01   
 AG-108M    614.28       303.       -18.    -0.010   139.72  -8.594E-01   
 PM-144     618.06       207.        16.     0.009   132.16   6.881E-01   
 SB-125     635.89        34.       -10.    -0.005    89.53  -3.866E+00   
 I-131      636.97        62.       -14.    -0.008    90.55  -8.594E+00  P
 AG-110M    657.76        42.        13.     0.007    75.76   6.281E-01   
 CS-137     661.66        96.       -23.    -0.013    56.56  -1.248E+00  P
 PM-144     696.54        33.        -5.    -0.003   251.05  -2.536E-01  P
 NB-94      702.63        10.         4.     0.002   178.53   1.889E-01  P
 SB-124     722.79       122.       -14.    -0.008   116.41  -6.302E+00   
 AG-108M    722.94       108.        -9.    -0.005   168.56  -4.842E-01   
 ZR-95      724.20        96.         2.     0.001   924.96   1.683E-01   
 PM-146     735.72        47.       -13.    -0.007   117.81  -2.826E+00   
 PM-146     747.16        19.        -5.    -0.003   132.74  -7.808E-01  P
 ZR-95      756.73        14.        20.     0.011    46.22   1.864E+00  P
 AG-110M    763.94        28.         3.     0.002   256.04   6.975E-01   
 NB-95      765.79        44.        -3.    -0.002   267.95  -1.787E-01  P
 PA-234M    766.41        38.         6.     0.003   155.39   1.031E+02   
 CS-134     795.87        26.         9.     0.005    84.87   5.829E-01   
 TL-210     799.60        32.         7.     0.004   116.87   3.916E-01   
 CS-134     801.95        43.         3.     0.002   314.47   1.863E+00   
 CO-58      810.78        59.       -13.    -0.007    86.57  -7.245E-01   
 La-140     815.77        14.         6.     0.003    98.19   1.394E+00  P
 Cs-136     818.50        36.         9.     0.005    96.23   5.152E-01   
 Co-56      846.77        24.       -11.    -0.006    55.51  -5.989E-01  P
 NB-94      871.10        43.       -13.    -0.007    75.76  -7.625E-01   

                                 (Page 19 of 22)

Page 1188 of 1394



      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:32:47 AMPage 18
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191254.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234     880.53        64.       -14.    -0.008    87.47  -1.324E+01   
 PA-234     883.24        78.        -6.    -0.004   198.79  -3.899E+00   
 Sc-46      889.28       104.       -16.    -0.009    44.50  -9.350E-01  P
 Y-88       898.04        14.         5.     0.003   179.95   2.913E-01  P
 AG-110M    937.49        21.       -10.    -0.005    86.33  -1.737E+00  P
 PA-234     946.02        20.        -3.    -0.002   332.78  -1.389E+00   
 EU-154     996.33        21.         8.     0.005    86.40   5.015E+00   
 PA-234M   1001.00        33.         1.     0.001   653.31   9.779E+00  P
 Co-56     1037.84        30.       -12.    -0.007    68.05  -5.754E+00  P
 Cs-136    1048.07        20.        -2.    -0.001   496.66  -1.692E-01   
 BI-207    1063.66        25.        -1.    -0.001   588.40  -1.312E-01  P
 Ga-68     1077.40        15.        -2.    -0.001   431.57  -4.960E+00   
 FE-59     1099.25        10.         8.     0.005    88.72   1.060E+00   
 ZN-65     1115.55        77.        -7.    -0.004   191.62  -9.307E-01   
 Sc-46     1120.55       109.       -18.    -0.010    84.78  -1.301E+00   
 CO-60     1173.24        18.        -1.    -0.001   636.44  -1.038E-01  P
 Co-56     1238.28        16.        11.     0.006    88.92   1.286E+00   
 NA-22     1274.53        11.         7.     0.004    73.01   5.874E-01   
 FE-59     1291.60         1.        12.     0.007    29.50   2.341E+00  P
 CO-60     1332.50         8.         3.     0.002   178.02   2.855E-01  P
 AG-110M   1384.30         0.         8.     0.004    35.36   2.832E+00   
 La-140    1596.21        23.       -10.    -0.005   123.27  -9.897E-01  P
 SB-124    1690.98         0.         5.     0.003    44.72   1.071E+00   
 Y-88      1836.06         0.         6.     0.003    41.79   6.570E-01  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    3.7904E+00    3.7904E+00    1.056E+02%                1.36E+01
 NA-22  #A    5.8744E-01    5.8744E-01    7.301E+01%                1.44E+00
 K-40         1.1458E+02    1.1458E+02    8.806E+00%                9.47E+00
 Sc-46  #A   -9.3504E-01   -9.3505E-01    4.450E+01%                2.96E+00
 CR-51  #A    4.0682E+00    4.0683E+00    9.477E+01%                1.29E+01
 MN-54  #     1.1722E+00    1.1722E+00    4.364E+01%                1.12E+00
 FE-59  #A    1.6150E+00    1.6150E+00    2.950E+01%                2.18E+00
 Co-56  #A   -5.9885E-01   -5.9885E-01    5.551E+01%                1.43E+00
 CO-57   A   -3.3675E+00   -3.3676E+00    1.705E+02%                1.91E+01
 CO-58  #A   -7.2449E-01   -7.2449E-01    8.657E+01%                2.11E+00
 CO-60  #A    2.8553E-01    2.8553E-01    1.780E+02%                1.35E+00
 ZN-65  #A   -9.3071E-01   -9.3071E-01    1.916E+02%                6.14E+00
 NB-94  #A    1.8893E-01    1.8893E-01    1.785E+02%                8.50E-01
 ZR-95  #A    1.8639E+00    1.8640E+00    4.622E+01%                1.92E+00
 NB-95  #A   -1.7870E-01   -1.7870E-01    2.680E+02%                1.76E+00
 RU-103 #A    3.8620E-01    3.8620E-01    1.207E+02%                1.13E+00
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:32:47 AMPage 19
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191254.An1             
                                                                                 
 RH-106 #A   -8.7477E+00   -8.7477E+00    1.334E+02%                3.91E+01
 AG-108M#A    4.6001E-01    4.6001E-01    9.799E+01%                1.08E+00
 AG-110M#A    6.6694E-01    6.6695E-01    3.536E+01%                3.67E+00
 SN-113 #A    7.1253E-01    7.1254E-01    1.021E+02%                2.45E+00
 SB-124 #A   -1.6708E-01   -1.6708E-01    4.472E+01%                3.92E+00
 SB-125 #A    2.3884E+00    2.3884E+00    6.424E+01%                3.50E+00
 I-131  #A   -7.0627E-01   -7.0633E-01    9.267E+01%                1.61E+00
 Gd-153 #A   -1.6138E+00   -1.6138E+00    1.647E+02%                8.83E+00
 Ga-68  #A   -4.8942E+00   -4.9597E+00    4.316E+02%                5.15E+01
 Tc-99m #A   -2.4778E-07   -2.4840E-07    2.912E+08%                2.43E+00
 BA-133 #A   -6.9809E-01   -6.9809E-01    1.428E+02%                3.35E+00
 CS-134 #A    1.3625E+00    1.3625E+00    5.222E+01%                1.67E+00
 CS-137 #A   -1.2478E+00   -1.2478E+00    5.656E+01%                2.61E+00
 CE-139 #A   -4.1332E-01   -4.1332E-01    1.184E+02%                1.64E+00
 Ba-140 #A    1.0591E+00    1.0591E+00    9.752E+01%                5.05E+00
 La-140 #A    2.8760E-01    2.8761E-01    4.908E+01%                2.54E+00
 CE-141 #A    8.3521E-01    8.3522E-01    8.913E+01%                2.48E+00
 CE-144 #A   -3.7280E+00   -3.7280E+00    1.484E+02%                1.84E+01
 PM-144 #A    2.1751E-01    2.1751E-01    1.322E+02%                1.43E+00
 EU-152 #A    1.3145E+00    1.3145E+00    9.781E+01%                1.06E+01
 EU-154 #A    2.6185E-01    2.6185E-01    5.989E+01%                2.68E+00
 EU-155 #A   -2.2995E+00   -2.2995E+00    1.093E+02%                1.22E+01
 HF-181 #A    9.0930E-01    9.0931E-01    1.001E+02%                1.92E+00
 Ta-182 #A    3.0742E+00    3.0742E+00    6.862E+01%                1.05E+01
 Hg-203 #A   -5.8740E-01   -5.8741E-01    8.014E+01%                1.99E+00
 TL-208       1.2258E+01    1.2258E+01    6.770E+00%                8.07E-01
 PM-146 #A   -5.0163E-01   -5.0163E-01    1.676E+02%                2.02E+00
 Y-88   #A    6.5701E-01    6.5702E-01    4.179E+01%                8.18E-01
 Cd-113m#A   -1.3982E+03   -1.3982E+03    3.648E+02%                1.76E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.31E+01
 Cf-251 #A   -1.4483E+00   -1.4483E+00    1.622E+02%                6.03E+00
 Cf-249 #A    6.5867E-01    6.5867E-01    1.019E+02%                2.26E+00
 Sn-126 #A    5.8440E+00    5.8440E+00    1.053E+02%                2.05E+01
 PB-210 #A   -1.7811E+01   -1.7811E+01    1.162E+02%                5.35E+01
 PB-212       3.2714E+01    3.2714E+01    4.137E+00%                1.93E+00
 PB-214       1.1565E+01    1.1565E+01    8.609E+00%                2.11E+00
 BI-207 #A   -1.3124E-01   -1.3124E-01    5.884E+02%                2.41E+00
 BI-212 #A    9.0863E+00    9.0863E+00    9.264E+01%                2.83E+01
 U-235  #A   -1.5791E+00   -1.5791E+00    8.092E+01%                2.02E+01
 BI-214       1.0640E+01    1.0640E+01    1.106E+01%                1.86E+00
 BI-210M#A   -1.0070E+00   -1.0070E+00    1.268E+02%                2.75E+00
 AC-228       2.6984E+01    2.6984E+01    8.355E+00%                3.51E+00
 TH-227 #A   -7.4352E-01   -7.4352E-01    1.191E+03%                1.67E+01
 TH-229 #A   -6.9139E+00   -6.9139E+00    1.439E+02%                2.55E+01
 TH-234 #A   -3.8464E+00   -3.8464E+00    2.548E+02%                3.31E+01
 PA-231 #A    1.4165E+01    1.4165E+01    1.450E+02%                9.11E+01
 PA-233 #A    9.4175E-01    9.4175E-01    1.884E+02%                7.57E+00
 PA-234 #A   -2.3062E+00   -2.3062E+00    1.323E+02%                1.16E+01
 PA-234M#A    3.4026E+01    3.4026E+01    1.554E+02%                2.28E+02
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      ORTEC g v - i (3263) Env32  G800W064  6/21/2019 6:32:47 AMPage 20
 TestAmerica Inc                 Spectrum name: 8_Gamma_20191254.An1             
                                                                                 
 AM-241 #A   -2.4618E-01   -2.4618E-01    6.925E+02%                4.43E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.09E+01
 Ir-192 #A    6.9598E-01    6.9599E-01    6.605E+01%                1.48E+00
 Cs-136 #A    6.2173E-01    6.2176E-01    9.570E+01%                1.69E+00
 Np-239 #A   -1.4661E+00   -1.4665E+00    2.315E+02%                1.13E+01
 Nd-147 #A   -3.0467E+00   -3.0469E+00    1.337E+02%                9.84E+00
 TL-210 #A    4.4281E-01    4.4281E-01    1.115E+02%                1.58E+00
 Kr-85  #A    1.0837E+02    1.0837E+02    1.365E+02%                5.00E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.5 to  2000.0 keV)     2.087E+02  Bq/Sample     
 Total Decayed Activity (   37.5 to  2000.0 keV) 2.0873938E+02  Bq/Sample     
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 2_20190621001_QCAsLeft                                                     
Description: Quality control Check (QC Source 'B') Post Stabilization
   Acquired: 6/21/2019 12:24:28 AM
   Detector: Detector # 2
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 59     59.79     60.04    PASS      
FWHM               0.75      0.00      0.00      0. 87      1.85      1.95    PASS      
ActivityDiff     670.10     -5.00     -4.00      1. 40      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.28      0.00      0.00      1. 33      2.98      3.08    PASS      
ActivityDiff     628.20     -5.00     -4.00      0. 84      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5331. 10   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 88   1333.01   1333.26    PASS      
FWHM               1.73      0.00      0.00      1. 78      3.93      4.03    PASS      
ActivityDiff    1225.40     -5.00     -4.00      2. 15      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters

Page 1194 of 1394



                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 2_20190621002_BG                                                           
Description: Background Contamination Check
   Acquired: 6/21/2019 12:47:59 AM
   Detector: Detector # 2
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.69      1.21      1.37      1.70      2.00      2.16    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 5_20190621001_QCAsLeft                                                     
Description: Quality control Check (QC Source 'A') Post Stabilization
   Acquired: 6/21/2019 12:25:51 AM
   Detector: Detector # 5
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 60     59.79     60.04    PASS      
FWHM               0.74      0.00      0.00      0. 75      1.84      1.94    PASS      
ActivityDiff     636.60     -5.00     -4.00     -0. 62      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.36      0.00      0.00      1. 35      3.06      3.16    PASS      
ActivityDiff     596.80     -5.00     -4.00     -1. 79      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5330. 40   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 65   1333.01   1333.26    PASS      
FWHM               1.90      0.00      0.00      1. 93      4.10      4.20    PASS      
ActivityDiff    1164.20     -5.00     -4.00     -1. 80      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 5_20190621002_BG                                                           
Description: Background Contamination Check
   Acquired: 6/21/2019 12:47:33 AM
   Detector: Detector # 5
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.45      1.30      1.35      1.50      1.55      1.60    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 7_20190621001_QCAsLeft                                                     
Description: Quality control Check (QC Source 'C') Post Stabilization
   Acquired: 6/21/2019 12:23:52 AM
   Detector: Detector # 7
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.58     59.04     59.29     59. 60     59.79     60.04    PASS      
FWHM               0.84      0.00      0.00      1. 27      1.94      2.04    PASS      
ActivityDiff     647.00     -5.00     -4.00      0. 28      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.45      0.00      0.00      1. 78      3.15      3.25    PASS      
ActivityDiff     606.50     -5.00     -4.00     -0. 92      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5331. 50   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 97   1333.01   1333.26    PASS      
FWHM               1.98      0.00      0.00      2. 26      4.18      4.28    PASS      
ActivityDiff    1183.00     -5.00     -4.00     -1. 59      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 7_20190621002_BG                                                           
Description: Background Contamination Check
   Acquired: 6/21/2019 12:48:18 AM
   Detector: Detector # 7
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.30      1.16      1.21      1.34      1.40      1.45    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 8_20190621001_QCAsLeft                                                     
Description: Quality control Check (QC Source 'D') Post Stabilization
   Acquired: 6/21/2019 12:25:05 AM
   Detector: Detector # 8
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    238. 00    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 56     59.79     60.04    PASS      
FWHM               1.10      0.00      0.00      0. 90      2.20      2.30    PASS      
ActivityDiff     650.60     -5.00     -4.00      0. 21      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.53      0.00      0.00      1. 38      3.23      3.33    PASS      
ActivityDiff     609.90     -5.00     -4.00      4. 02      4.00      5.00    High OOT  
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5332. 50   5332.00   5333.00    High OOT  
Energy          1332.51   1331.76   1332.01   1333. 13   1333.01   1333.26    High OOT  
FWHM               1.90      0.00      0.00      1. 81      4.10      4.20    PASS      
ActivityDiff    1189.70     -5.00     -4.00      0. 82      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 8_20190621002_BG                                                           
Description: Background Contamination Check
   Acquired: 6/21/2019 12:49:32 AM
   Detector: Detector # 8
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.56      1.39      1.45      1.60      1.68      1.74    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 9_20190620001_BG                                                           
Description: Background Contamination Check
   Acquired: 6/20/2019 12:08:35 AM
   Detector: Detector # 9
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.89      1.53      1.65      1.78      2.14      2.26    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 9_20190620002_QCAsLeft                                                     
Description: Quality control Check (QC Source 'E') Post Stabilization
   Acquired: 6/20/2019 1:12:30 AM
   Detector: Detector # 9
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 70    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 54     59.79     60.04    PASS      
FWHM               1.08      0.00      0.00      0. 94      2.18      2.28    PASS      
ActivityDiff     649.44     -5.00     -4.00     -0. 45      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.62      0.00      0.00      1. 51      3.32      3.42    PASS      
ActivityDiff     607.56     -5.00     -4.00      0. 78      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5330. 00   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 41   1333.01   1333.26    PASS      
FWHM               2.12      0.00      0.00      1. 97      4.32      4.42    PASS      
ActivityDiff    1191.31     -5.00     -4.00      0. 06      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 9_20190621001_BG                                                           
Description: Background Contamination Check
   Acquired: 6/21/2019 12:05:03 AM
   Detector: Detector # 9
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.89      1.53      1.65      1.79      2.14      2.26    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 9_20190621002_QCAsLeft                                                     
Description: Quality control Check (QC Source 'E') Post Stabilization
   Acquired: 6/21/2019 1:15:36 AM
   Detector: Detector # 9
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    238. 00    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 61     59.79     60.04    PASS      
FWHM               1.08      0.00      0.00      0. 95      2.18      2.28    PASS      
ActivityDiff     649.44     -5.00     -4.00     -1. 42      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.62      0.00      0.00      1. 55      3.32      3.42    PASS      
ActivityDiff     607.56     -5.00     -4.00     -0. 47      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5330. 40   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 52   1333.01   1333.26    PASS      
FWHM               2.12      0.00      0.00      1. 98      4.32      4.42    PASS      
ActivityDiff    1191.31     -5.00     -4.00      0. 77      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 12_20190620001_BG                                                          
Description: Background Contamination Check
   Acquired: 6/20/2019 12:06:08 AM
   Detector: Detector #12
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.89      1.93      2.02      2.07      2.10    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 12_20190620002_QCAsLeft                                                    
Description: Quality control Check (QC Source 'H') Post Stabilization
   Acquired: 6/20/2019 2:01:57 AM
   Detector: Detector #12
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    238. 10    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 64     59.79     60.04    PASS      
FWHM               0.90      0.00      0.00      0. 85      2.00      2.10    PASS      
ActivityDiff     691.00     -5.00     -4.00      0. 23      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.48      0.00      0.00      1. 45      3.18      3.28    PASS      
ActivityDiff     659.00     -5.00     -4.00     -2. 00      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5330. 10   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 51   1333.01   1333.26    PASS      
FWHM               2.00      0.00      0.00      2. 00      4.20      4.30    PASS      
ActivityDiff    1274.00     -5.00     -4.00     -2. 79      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 12_20190621001_BG                                                          
Description: Background Contamination Check
   Acquired: 6/21/2019 12:02:59 AM
   Detector: Detector #12
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.89      1.93      1.96      2.07      2.10    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 12_20190621002_QCAsLeft                                                    
Description: Quality control Check (QC Source 'H') Post Stabilization
   Acquired: 6/21/2019 2:42:37 AM
   Detector: Detector #12
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 58     59.79     60.04    PASS      
FWHM               0.90      0.00      0.00      0. 86      2.00      2.10    PASS      
ActivityDiff     691.00     -5.00     -4.00     -0. 10      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.48      0.00      0.00      1. 49      3.18      3.28    PASS      
ActivityDiff     659.00     -5.00     -4.00      1. 33      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5330. 10   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 51   1333.01   1333.26    PASS      
FWHM               2.00      0.00      0.00      1. 99      4.20      4.30    PASS      
ActivityDiff    1274.00     -5.00     -4.00      1. 00      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 14_20190620001_QCAsLeft                                                    
Description: Quality control Check (QC Source 'E') Post Stabilization
   Acquired: 6/20/2019 12:26:16 AM
   Detector: Detector #14
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    238. 10    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 68     59.79     60.04    PASS      
FWHM               0.76      0.00      0.00      0. 88      1.86      1.96    PASS      
ActivityDiff     671.90     -5.00     -4.00      1. 19      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.35      0.00      0.00      1. 45      3.05      3.15    PASS      
ActivityDiff     628.85     -5.00     -4.00      0. 12      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5330. 20   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 58   1333.01   1333.26    PASS      
FWHM               1.91      0.00      0.00      1. 95      4.11      4.21    PASS      
ActivityDiff    1224.59     -5.00     -4.00     -0. 50      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 14_20190620002_BG                                                          
Description: Background Contamination Check
   Acquired: 6/20/2019 12:52:23 AM
   Detector: Detector #14
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.80      1.66      1.71      1.79      1.90      1.94    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 14_20190621001_QCAsLeft                                                    
Description: Quality control Check (QC Source 'E') Post Stabilization
   Acquired: 6/21/2019 12:23:51 AM
   Detector: Detector #14
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    238. 00    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 67     59.79     60.04    PASS      
FWHM               0.76      0.00      0.00      0. 88      1.86      1.96    PASS      
ActivityDiff     671.90     -5.00     -4.00      3. 64      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.35      0.00      0.00      1. 41      3.05      3.15    PASS      
ActivityDiff     628.85     -5.00     -4.00      0. 48      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5330. 20   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 57   1333.01   1333.26    PASS      
FWHM               1.91      0.00      0.00      1. 95      4.11      4.21    PASS      
ActivityDiff    1224.59     -5.00     -4.00      2. 23      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 14_20190621002_BG                                                          
Description: Background Contamination Check
   Acquired: 6/21/2019 12:46:47 AM
   Detector: Detector #14
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.80      1.66      1.71      1.80      1.90      1.94    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 17_20190620015_QCAsLeft                                                    
Description: Quality control Check (QC Source 'H') Post Stabilization
   Acquired: 6/21/2019 12:21:34 AM
   Detector: Detector #17
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    238. 00    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 65     59.79     60.04    PASS      
FWHM               0.77      0.00      0.00      1. 45      1.87      1.97    PASS      
ActivityDiff     691.00     -5.00     -4.00     -0. 37      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.37      0.00      0.00      1. 82      3.07      3.17    PASS      
ActivityDiff     659.00     -5.00     -4.00     -2. 37      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5328. 90   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 32   1333.01   1333.26    PASS      
FWHM               1.88      0.00      0.00      2. 31      4.08      4.18    PASS      
ActivityDiff    1274.00     -5.00     -4.00     -2. 19      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 17_20190621001_BG                                                          
Description: Background Contamination Check
   Acquired: 6/21/2019 12:45:15 AM
   Detector: Detector #17
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.32      2.18      2.23      2.34      2.42      2.46    PASS      
----------------------------------------------------------------------------------------

                      Analyst: conrad.reuscher     Reviewer: kody Saulters
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Ge14_90099_solidcert 2012

Gamma Verification per Geometry
             Detector: Ge14

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard 6699

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14422 96.6

Am-241 2037 418 0.3590 1163 1222.5 105.1

Cd-109 2881 591 0.0361 16363 16145 98.7

Co-57 1511 310 0.8560 362 349.28 96.5

Ce-139 2139 439 0.7990 549 538.52 98.1

Hg-203 4651 954 0.8146 1171 1205.9 103.0

Sn-113 3015 618 0.6400 966 971.36 100.6

Cs-137 1938 397 0.8510 467 465.65 99.7

Y-88 7264 1489 0.9370 1589 1570 98.8

Co-60 3580 734 0.9997 734 724.16 98.6

Co-60 3581 734 0.9999 734 720.6 98.1

Y-88 7690 1577 0.9920 1589 1634 102.8

Reviewed By: Jody Watson

Date: 4/23/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    14_Soil_TunaCan.Clb
       Energy Calibration Date: 4/23/2012  Time: 11:29:29 AM
   Efficiency Calibration Date: 4/23/2012  Time: 11:29:47 AM

Calibration Description:
  14_TunaCan_90099_042312
  

Energy Calibration Fit
    Energy =   0.1578 +0.250077*Channel -1.95882e-008*Channel**2
 FWHM (ch) =   2.7879 +0.000947*Channel -1.45727e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  186.01       46.54    46.67 -0.29%      0.73     0.74   -2.18%
  237.82       59.54    59.63 -0.15%      0.74     0.75   -1.99%
  351.26       88.03    88.00  0.04%      0.78     0.78   -0.25%
  487.04      122.06   121.95  0.09%      0.82     0.81    0.58%
  662.28      165.85   165.77  0.05%      0.86     0.85    1.23%
 1115.71      279.17   279.15  0.01%      0.98     0.96    2.15%
 1565.69      391.69   391.65  0.01%      1.09     1.06    2.42%
 2645.83      661.66   661.68 -0.00%      1.30     1.30    0.28%
 3591.53      898.02   898.06 -0.00%      1.42     1.50   -5.87%
 4692.63     1173.24  1173.24 -0.00%      1.76     1.73    2.11%
 5329.97     1332.50  1332.50 -0.00%      1.88     1.86    1.08%
 7345.32     1836.01  1836.00  0.00%      2.23     2.24   -0.37%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 1.0212 %
    Ln(Eff) =   0.2101  -0.595197*Ln(Eng) -0.0160533*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.2797 %
    Ln(Eff) = -23.9149  +8.828985*Ln(Eng)  -0.93715*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  2.0990E-002  2.1711E-002    -3.44%
    59.54  3.2006E-002  3.0654E-002     4.23%
    88.03  4.1381E-002  4.1960E-002    -1.40%
   122.06  4.2230E-002  4.3784E-002    -3.68%
   165.85  ============== Knee ==============
   165.85  3.7957E-002  3.8722E-002    -2.02%
   279.17  2.6754E-002  2.5963E-002     2.96%
   391.69  2.0047E-002  1.9926E-002     0.60%
   661.66  1.3125E-002  1.3132E-002    -0.05%
   898.02  1.0136E-002  1.0258E-002    -1.20%
  1173.24  8.1251E-003  8.2437E-003    -1.46%
  1332.50  7.2859E-003  7.4227E-003    -1.88%
  1836.01  5.8454E-003  5.6863E-003     2.72%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14918.00    634.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    965.63    618.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    465.91    397.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1589.10   1489.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    734.15    734.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1589.70   1577.00  4.00% 1/1/2012 11:00:00 AM
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14_TunaCan_20120385
 

      ORTEC g v - i (1087) Env32  G53W4.25  7/6/2012 11:13:09 AM    Page  1
 TestAmerica, Inc.               Spectrum name: 14_TunaCan_20120385.An1          
                                                                                 
 Sample description                                             
      17_TunaCan_90099_032612                                         
                                                                      

 Spectrum Filename: C:\User\Cal\Spectra\Det14\14_TunaCan_20120385.An1

 Acquisition information
        Start time:                 4/23/2012 9:56:44 AM    
        Live time:               3600
        Real time:               3665
        Dead time:                  1.77 %
        Detector ID:                   14

 Detector system                                                
      Ge17 SN/11080671                                                
                                                                      

 Calibration
        Filename:                   14_Soil_TunaCan.Clb
      14_TunaCan_90099_042312                                         
                                                                      

        Energy Calibration                                      
             Created:               4/23/2012 11:29:29 AM   
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.959E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/23/2012 11:29:47 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.02 %
             Log(Eff):              2.101260E-01 + (-5.951973E-01*Log(E) ) + 
                                    ( -1.605331E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.28 %
             Log(Eff):             -2.391492E+01 + ( 8.828985E+00*Log(E) ) + 
                                    ( -9.371496E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.67keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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 TestAmerica, Inc.               Spectrum name: 14_TunaCan_20120385.An1          
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14_TunaCan_20120385
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2012 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0575

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq      
 _____________________________________________________________________________
    46.67    47449.   0.64   0.73  2.181E-02    46.54   4.250  1.442E+04 Pb210 
    59.63    48139.   0.67   0.74  3.071E-02    59.54  35.700  1.223E+03 AM241 
    72.88     1815.   8.13   0.77  3.737E-02
    88.00    74331.   0.47   0.79  4.195E-02    88.03   3.610  1.614E+04 CD109 
   121.95    35331.   0.76   0.82  4.379E-02   122.06  85.600  3.493E+02 CO57  
   136.39     4314.   3.84   0.82  4.244E-02
   165.77    33960.   0.70   0.89  3.800E-02   165.85  79.900  5.385E+02 Ce139 
   279.15    17136.   1.05   1.00  2.596E-02   279.17  81.500  1.206E+03 Hg203 
   391.65    22586.   0.85   1.13  1.993E-02   391.69  64.000  9.714E+02 SN113 
   661.68    18625.   0.92   1.36  1.313E-02   661.66  85.210  4.657E+02 CS137 
   898.06    26064.   0.74   1.56  1.026E-02   898.02  93.700  1.570E+03 Y898  
  1173.24    20614.   0.80   1.76  8.244E-03  1173.24  99.900  7.242E+02 Co1173
  1332.50    18485.   0.81   1.88  7.423E-03  1332.50  99.982  7.206E+02 Co1332
  1835.98    15919.   0.83   2.23  5.686E-03  1836.01  99.200  1.634E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   290.81    72.88      9094.      1708. 4.569E+04    9.16   0.857  -        
   544.77   136.39      6618.      4314. 1.017E+05    3.84   0.819  -        
�
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 TestAmerica, Inc.               Spectrum name: 14_TunaCan_20120385.An1          
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
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14_TunaCan_20120385
------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    186.01    46.67     13580.     47449.    13.180     0.64   0.728 
 AM-241    237.82    59.63     14856.     48139.    13.372     0.67   0.736 
 CD-109    351.26    88.00     13424.     74331.    20.647     0.47   0.793 
 CO-57     487.04   121.95      9138.     35331.     9.814     0.76   0.820 
 Ce-139    662.28   165.77      5743.     33960.     9.433     0.70   0.887 
 Hg-203   1115.71   279.15      3658.     17136.     4.760     1.05   0.998 
 SN-113   1565.69   391.65      3032.     22586.     6.274     0.85   1.125 
 CS-137   2645.83   661.68      2231.     18625.     5.174     0.92   1.364 
 Y-898    3591.53   898.06      1967.     26064.     7.240     0.74   1.562 
 Co-1173  4692.63  1173.24      1001.     20614.     5.726     0.80   1.765 
 Co-1332  5329.97  1332.50       650.     18485.     5.135     0.81   1.875 
 Y-1836   7345.28  1835.98       147.     15919.     4.422     0.83   2.232 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq            keV     Bq            Bq             COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4422E+04                                      8.15E+03             
                            46.54 1.442E+04  (  1.659E+02 6.42E-01 4.25E+00 G  
 
AM-241       1.2225E+03                                      1.58E+05             
                            59.54 1.223E+03  (  1.449E+01 6.65E-01 3.57E+01 G  
 
CD-109       1.6145E+04                                      4.63E+02             
                            88.03 1.614E+04  (  1.179E+02 4.73E-01 3.61E+00 G  
 
CO-57        3.4928E+02                                      2.72E+02             
                           122.06 3.493E+02  (  4.431E+00 7.59E-01 8.56E+01 G  
�

      ORTEC g v - i (1087) Env32  G53W4.25  7/6/2012 11:13:09 AM    Page  4
 TestAmerica, Inc.               Spectrum name: 14_TunaCan_20120385.An1          
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ce-139       5.3852E+02                                      1.38E+02             
                           165.85 5.385E+02  (  5.643E+00 6.97E-01 7.99E+01 G  
 
Hg-203       1.2059E+03                                      4.66E+01             
                           279.17 1.206E+03  (  2.002E+01 1.05E+00 8.15E+01 G  
 
SN-113       9.7136E+02                                      1.15E+02             
                           391.69 9.714E+02  (  1.115E+01 8.54E-01 6.40E+01 G  
 
CS-137       4.6565E+02                                      1.10E+04             
                           661.66 4.657E+02  (  5.571E+00 9.21E-01 8.52E+01 G  
 
Y-898        1.5700E+03                                      1.07E+02             
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14_TunaCan_20120385
                           898.02 1.570E+03  (  1.261E+01 7.43E-01 9.37E+01 G  
 
Co-1173      7.2416E+02                                      1.93E+03             
                          1173.24 7.242E+02  (  5.275E+00 7.99E-01 9.99E+01 G  
 
Co-1332      7.2060E+02                                      1.93E+03             
                          1332.50 7.206E+02  (  4.737E+00 8.09E-01 1.00E+02 G  
 
Y-1836       1.6340E+03                                      1.07E+02             
                          1836.01 1.634E+03  (  6.084E+00 8.27E-01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
�
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 TestAmerica, Inc.               Spectrum name: 14_TunaCan_20120385.An1          
                                                                                 
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq            Bq                                                    
 
 _____________________________________________________________________________
 Pb-210       1.4284E+04    1.4422E+04    6.417E-01%                1.66E+02
 AM-241       1.2219E+03    1.2225E+03    6.654E-01%                1.45E+01
 CD-109       1.3631E+04    1.6145E+04    4.729E-01%                1.18E+02
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14_TunaCan_20120385
 CO-57        2.6186E+02    3.4928E+02    7.589E-01%                4.43E+00
 Ce-139       3.0490E+02    5.3852E+02    6.967E-01%                5.64E+00
 Hg-203       2.2495E+02    1.2059E+03    1.050E+00%                2.00E+01
 SN-113       4.9196E+02    9.7136E+02    8.544E-01%                1.12E+01
 CS-137       4.6235E+02    4.6565E+02    9.207E-01%                5.57E+00
 Y-898        7.5323E+02    1.5700E+03    7.434E-01%                1.26E+01
 Co-1173      6.9530E+02    7.2416E+02    7.989E-01%                5.27E+00
 Co-1332      6.9188E+02    7.2060E+02    8.094E-01%                4.74E+00
 Y-1836       7.8390E+02    1.6340E+03    8.273E-01%                6.08E+00
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.7 to  1999.5 keV)     3.381E+04  Bq            
 Total Decayed Activity (   37.7 to  1999.5 keV) 3.9968746E+04  Bq 
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Ge17_90099_solidcert 2012

Gamma Verification per Geometry
             Detector: Ge17

Geometry: Tunacan 

Reference date 1/1/2012

Calibration Standard: 90099

Standard volume g / vial 1550

Standard volume transferred in g / geometry 317.8

lab ID# of cal standard 6699

Isotope
Certified Activity 

gammas/sec

Geometry 
Activity 

gammas/sec
γγγγ abundance Bq/sample

Count 
Results

%recovery

Pb-210 3094 634 0.0425 14926 14476 97.0

Am-241 2037 418 0.3590 1163 1217.3 104.6

Cd-109 2881 591 0.0361 16363 16121 98.5

Co-57 1511 310 0.8560 362 351.58 97.1

Ce-139 2139 439 0.7990 549 540.43 98.5

Hg-203 4651 954 0.8146 1171 1200.7 102.6

Sn-113 3015 618 0.6400 966 969.38 100.4

Cs-137 1938 397 0.8510 467 466.08 99.8

Y-88 7264 1489 0.9370 1589 1562.4 98.3

Co-60 3580 734 0.9997 734 724.88 98.7

Co-60 3581 734 0.9999 734 733.12 99.8

Y-88 7690 1577 0.9920 1589 1616.3 101.7

Reviewed By: Megan McAfee

Date: 4/13/2012

SOP: ST-RD-0102 current rev CalVerif_tuna can 
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Calibration Data from file:    17_Soil_TunaCan.Clb
       Energy Calibration Date: 4/12/2012  Time: 9:28:30 AM
   Efficiency Calibration Date: 4/12/2012  Time: 9:28:42 AM

Calibration Description:
  17_TunaCan_90099_032612
  

Energy Calibration Fit
    Energy =   0.1178 +0.250077*Channel -2.37566e-008*Channel**2
 FWHM (ch) =   2.9772 +0.000994*Channel -3.22638e-008*Channel**2

Energy/FWHM Table
 Channel Energy(keV) Fit(keV)  Delta FWHM(keV) Fit(keV)    Delta
----------------------------------------------------------------
  185.96       46.54    46.62 -0.17%      0.77     0.79   -3.16%
  237.92       59.54    59.61 -0.12%      0.78     0.80   -3.33%
  351.79       88.03    88.09 -0.07%      0.82     0.83   -1.16%
  487.44      122.06   122.01  0.04%      0.89     0.86    3.09%
  662.32      165.85   165.74  0.07%      0.93     0.91    2.22%
 1115.65      279.17   279.09  0.03%      1.03     1.01    2.15%
 1565.90      391.69   391.66  0.01%      1.10     1.11   -0.78%
 2646.02      661.66   661.66 -0.00%      1.37     1.35    1.74%
 3591.93      898.02   898.07 -0.01%      1.52     1.53   -0.67%
 4693.19     1173.24  1173.25 -0.00%      1.72     1.73   -0.81%
 5330.69     1332.50  1332.53 -0.00%      1.82     1.84   -0.74%
 7346.32     1836.01  1835.98  0.00%      2.14     2.13    0.55%

Efficiency Calibration Fit
  Knee Energy =   165.85 keV
  Above the Knee: Quadratic          Uncertainty = 0.9072 %
    Ln(Eff) =  -0.5264  -0.402416*Ln(Eng) -0.0260446*(Ln(Eng))**2
  Below the Knee: Quadratic          Uncertainty = 1.0020 %
    Ln(Eff) = -23.4389  +8.582715*Ln(Eng) -0.907543*(Ln(Eng))**2

Efficiency Table
   Energy   Efficiency          Fit     Delta
---------------------------------------------
    46.54  2.0383E-002  2.1004E-002    -3.05%
    59.54  3.0743E-002  2.9571E-002     3.81%
    88.03  3.9976E-002  4.0594E-002    -1.55%
   122.06  4.1510E-002  4.2756E-002    -3.00%
   165.85  ============== Knee ==============
   165.85  3.7629E-002  3.8252E-002    -1.65%
   279.17  2.7514E-002  2.6814E-002     2.54%
   391.69  2.1207E-002  2.1122E-002     0.40%
   661.66  1.4433E-002  1.4427E-002     0.04%
   898.02  1.1287E-002  1.1478E-002    -1.69%
  1173.24  9.2333E-003  9.3589E-003    -1.36%
  1332.50  8.4692E-003  8.4809E-003    -0.14%
  1836.01  6.7041E-003  6.5931E-003     1.66%

Calibration Certificate Table
Isotope   Energy    Pct  Halflife  Activity       GPS  Error           Date & Time
----------------------------------------------------------------------------------
Pb-210     46.54   4.25 8.15E+003  14918.00    634.00  4.10% 1/1/2012 11:00:00 AM
Am-241     59.54  35.70 1.58E+005   1170.90    418.00  3.50% 1/1/2012 11:00:00 AM
Cd-109     88.03   3.61 4.63E+002  16371.00    591.00  4.70% 1/1/2012 11:00:00 AM
Co-57     122.06  85.60 2.72E+002    362.15    310.00  4.10% 1/1/2012 11:00:00 AM
Ce-139    165.85  79.90 1.38E+002    549.44    439.00  3.90% 1/1/2012 11:00:00 AM
Hg-203    279.17  81.50 4.66E+001   1170.60    954.00  3.80% 1/1/2012 11:00:00 AM
Sn-113    391.69  64.00 1.15E+002    965.63    618.00  3.90% 1/1/2012 11:00:00 AM
Cs-137    661.66  85.21 1.10E+004    465.91    397.00  4.00% 1/1/2012 11:00:00 AM
Y-88      898.02  93.70 1.07E+002   1589.10   1489.00  3.90% 1/1/2012 11:00:00 AM
Co-60    1173.24  99.90 1.93E+003    734.73    734.00  4.00% 1/1/2012 11:00:00 AM
Co-60    1332.50  99.98 1.93E+003    734.15    734.00  4.00% 1/1/2012 11:00:00 AM
Y-88     1836.01  99.20 1.07E+002   1589.70   1577.00  4.00% 1/1/2012 11:00:00 AM
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 TestAmerica, Inc.               Spectrum name: 17_TunaCan_20120263.An1          
                                                                                 
 Sample description                                             
      17_TunaCan_90099_032612                                         
                                                                      

 Spectrum Filename: C:\User\SPC\Det17\17_TunaCan_20120263.An1

 Acquisition information
        Start time:                 3/26/2012 6:29:58 AM    
        Live time:               3600
        Real time:               3672
        Dead time:                  1.95 %
        Detector ID:                   17

 Detector system                                                
      Ge17 SN/11080671                                                
                                                                      

 Calibration
        Filename:                   17_Soil_TunaCan.Clb
      17_TunaCan_90099_032612                                         
                                                                      

        Energy Calibration                                      
             Created:               4/12/2012 9:28:30 AM    
             Zero offset:           0.118 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.376E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/12/2012 9:28:42 AM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.91 %
             Log(Eff):             -5.264190E-01 + (-4.024164E-01*Log(E) ) + 
                                    ( -2.604461E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.00 %
             Log(Eff):             -2.343889E+01 + ( 8.582715E+00*Log(E) ) + 
                                    ( -9.075430E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.63keV )
        Stop channel:            8000 (  1999.21keV )
        Peak rejection level:      10.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2012 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0522

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq      
 _____________________________________________________________________________
    46.62    46187.   0.69   0.77  2.106E-02    46.54   4.250  1.448E+04 Pb210 
    59.61    46245.   0.74   0.78  2.961E-02    59.54  35.700  1.217E+03 AM241 
    72.97     2852.   5.64   0.82  3.610E-02
    88.09    74900.   0.46   0.82  4.061E-02    88.03   3.610  1.612E+04 CD109 
   122.01    37313.   0.73   0.89  4.276E-02   122.06  85.600  3.516E+02 CO57  
   136.40     4536.   4.09   0.81  4.164E-02
   165.74    38793.   0.66   0.93  3.765E-02   165.85  79.900  5.404E+02 Ce139 
   255.04     1259.   9.59   1.07  2.855E-02
   279.09    26776.   0.82   1.03  2.682E-02   279.17  81.500  1.201E+03 Hg203 
   391.66    28306.   0.76   1.11  2.112E-02   391.69  64.000  9.694E+02 SN113 
   661.66    20517.   0.91   1.37  1.443E-02   661.66  85.210  4.661E+02 CS137 
   898.07    34851.   0.63   1.52  1.148E-02   898.02  93.700  1.562E+03 Y898  
  1173.25    23664.   0.80   1.72  9.359E-03  1173.24  99.900  7.249E+02 Co1173
  1332.52    21706.   0.78   1.83  8.481E-03  1332.50  99.982  7.331E+02 Co1332
  1835.97    21924.   0.70   2.15  6.593E-03  1836.01  99.200  1.616E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   291.30    72.97     10374.      2884. 7.989E+04    5.33   0.816  -       D
   544.98   136.40      8136.      4536. 1.089E+05    4.09   0.813  -        
  1019.46   255.04      3805.      1259. 4.410E+04    9.59   1.072  -        
�
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   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
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   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.96    46.62     15035.     46187.    12.830     0.69   0.766 
 AM-241    237.92    59.61     17361.     46245.    12.846     0.74   0.777 
 CD-109    351.79    88.09     12661.     74900.    20.806     0.46   0.821 
 CO-57     487.44   122.01      9755.     37313.    10.365     0.73   0.891 
 Ce-139    662.32   165.74      6828.     38793.    10.776     0.66   0.926 
 Hg-203   1115.65   279.09      4528.     26776.     7.438     0.82   1.034 
 SN-113   1565.90   391.66      3496.     28306.     7.863     0.76   1.105 
 CS-137   2646.02   661.66      2816.     20517.     5.699     0.91   1.369 
 Y-898    3591.91   898.07      2257.     34851.     9.681     0.63   1.523 
 Co-1173  4693.17  1173.25      1531.     23664.     6.573     0.80   1.720 
 Co-1332  5330.69  1332.52      1002.     21706.     6.029     0.78   1.825 
 Y-1836   7346.26  1835.97       205.     21924.     6.090     0.70   2.146 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq            keV     Bq            Bq             COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4476E+04                                      8.15E+03             
                            46.54 1.448E+04  (  1.799E+02 6.89E-01 4.25E+00 G  
 
AM-241       1.2173E+03                                      1.58E+05             
                            59.54 1.217E+03  (  1.623E+01 7.35E-01 3.57E+01 G  
 
CD-109       1.6121E+04                                      4.63E+02             
                            88.03 1.612E+04  (  1.134E+02 4.57E-01 3.61E+00 G  
 
CO-57        3.5158E+02                                      2.72E+02             
                           122.06 3.516E+02  (  4.362E+00 7.33E-01 8.56E+01 G  
�
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ce-139       5.4043E+02                                      1.38E+02             
                           165.85 5.404E+02  (  5.402E+00 6.57E-01 7.99E+01 G  
 
Hg-203       1.2007E+03                                      4.66E+01             
                           279.17 1.201E+03  (  1.418E+01 8.17E-01 8.15E+01 G  
 
SN-113       9.6938E+02                                      1.15E+02             
                           391.69 9.694E+02  (  9.529E+00 7.56E-01 6.40E+01 G  
 
CS-137       4.6608E+02                                      1.10E+04             
                           661.66 4.661E+02  (  5.679E+00 9.07E-01 8.52E+01 G  
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Y-898        1.5624E+03                                      1.07E+02             
                           898.02 1.562E+03  (  1.005E+01 6.29E-01 9.37E+01 G  
 
Co-1173      7.2488E+02                                      1.93E+03             
                          1173.24 7.249E+02  (  5.668E+00 7.98E-01 9.99E+01 G  
 
Co-1332      7.3312E+02                                      1.93E+03             
                          1332.50 7.331E+02  (  5.074E+00 7.81E-01 1.00E+02 G  
 
Y-1836       1.6163E+03                                      1.07E+02             
                          1836.01 1.616E+03  (  5.123E+00 7.01E-01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
�
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   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq            Bq                                                    
 
 _____________________________________________________________________________
 Pb-210       1.4372E+04    1.4476E+04    6.891E-01%                1.80E+02
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 AM-241       1.2168E+03    1.2173E+03    7.355E-01%                1.62E+01
 CD-109       1.4197E+04    1.6121E+04    4.569E-01%                1.13E+02
 CO-57        2.8320E+02    3.5158E+02    7.325E-01%                4.36E+00
 Ce-139       3.5257E+02    5.4043E+02    6.571E-01%                5.40E+00
 Hg-203       3.4034E+02    1.2007E+03    8.175E-01%                1.42E+01
 SN-113       5.8164E+02    9.6938E+02    7.559E-01%                9.53E+00
 CS-137       4.6359E+02    4.6608E+02    9.066E-01%                5.68E+00
 Y-898        9.0011E+02    1.5624E+03    6.288E-01%                1.00E+01
 Co-1173      7.0308E+02    7.2488E+02    7.979E-01%                5.67E+00
 Co-1332      7.1107E+02    7.3312E+02    7.808E-01%                5.07E+00
 Y-1836       9.3113E+02    1.6163E+03    7.012E-01%                5.12E+00
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   77.1 to  1999.2 keV)     3.505E+04  Bq            
 Total Decayed Activity (   77.1 to  1999.2 keV) 3.9979633E+04  Bq 
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Ge05_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge5

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1160.9 99.7

Cs-137 1926 396 0.851 465 442.36 95.1

Co-60 3611 742 0.99974 742 700.21 94.3

Co-60 3612 742 0.999856 742 701.86 94.6

Reviewed By: Jody Watson

Date: 3/27/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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      ORTEC g v - i (3263) Env32  G53W4.25  3/28/2012 7:35:49 AM    Page  1
 TestAmerica                     Spectrum name: 5_TunaCan2nd_20120813.An1        
                                                                                 
 Sample description                                             
      5_TunaCan2nd_Rad10_032712                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_TunaCan2nd_20120813.An1

 Acquisition information
        Start time:                 3/27/2012 10:12:05 AM   
        Live time:               7200
        Real time:               7250
        Dead time:                  0.69 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               3/27/2012 5:20:02 PM    
             Zero offset:           0.135 keV
             Gain:                  0.250 keV/channel
             Quadratic:             2.720E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.53keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2012-02-26_0305.PBC
                                                 2/26/2012 3:05:30 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:      33.1557

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.81     1005.  12.08   0.62  1.151E-02
    46.61    72616.   0.49   0.73  1.792E-02    46.54   4.250  1.421E+04 Pb210 
    49.73     1326.  15.18   0.68  1.987E-02
    59.57    75329.   0.49   0.74  2.535E-02    59.54  35.700  1.161E+03 AM241 
    87.94    40851.   0.68   0.80  3.460E-02    88.03   3.610  1.542E+04 CD109 
    96.44      148.  47.31   0.80  3.568E-02
    99.01      160.  48.52   0.81  3.589E-02
   105.59      109.  69.79   0.52  3.619E-02
   121.94     9225.   1.66   0.84  3.583E-02   122.06  85.600  3.348E+02 CO57  
   129.89      126.  62.97   0.30  3.522E-02
   136.43     1263.   7.42   0.90  3.457E-02
   165.86     1574.   6.14   0.84  3.133E-02   165.85  79.900  5.319E+02 Ce139 
   238.72      327.  27.04   0.86  2.319E-02
   247.25       57.  84.47   0.31  2.252E-02
   259.02       93.  60.17   0.97  2.167E-02
   260.46       98.  58.62   0.97  2.157E-02
   322.65       45.  91.14   0.46  1.806E-02
   351.63      256.  27.79   1.06  1.681E-02
   391.95      494.  16.33   1.15  1.536E-02   391.69  64.000  9.501E+02 SN113 
   407.02       43.  90.43   0.56  1.489E-02
   412.80      202.  35.90   0.77  1.471E-02
   420.83      123.  52.91   0.72  1.448E-02
   510.72      188.  44.32   0.50  1.232E-02
   542.81      148.  28.69   0.36  1.171E-02
   583.30      161.  33.50   0.69  1.103E-02
   661.70    25605.   0.71   1.39  9.924E-03   661.66  85.210  4.424E+02 CS137 
   762.61      129.  36.06   0.79  8.812E-03
   796.90      151.  38.71   0.30  8.493E-03
   886.67      129.  46.77   0.30  7.766E-03
   897.77      428.  19.21   1.38  7.686E-03   898.02  93.700  1.665E+03 Y898  
   932.49      230.  35.52   0.82  7.445E-03
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  1008.65      104.  56.29   0.28  6.970E-03
  1173.15    23044.   0.73   1.79  6.138E-03  1173.24  99.900  7.002E+02 Co1173
  1332.39    20769.   0.71   1.87  5.515E-03  1332.50  99.982  7.019E+02 Co1332
  1836.05      245.   7.47   1.56  4.208E-03  1836.01  99.200  1.642E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   146.78    36.81      4847.      1005. 8.731E+04   12.08   0.625  -        
   198.52    49.73     12365.      1326. 6.673E+04   15.18   0.681  -      s 
   385.40    96.42      1874.        90. 2.532E+03   71.31   0.588  -      sc
   395.68    98.99      2103.       121. 3.381E+03   58.44   0.394  -      s 
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   422.09   105.59      2271.       109. 3.012E+03   69.79   0.518  -      sc
   519.32   129.89      2194.       126. 3.592E+03   62.97   0.298  -      s 
   545.51   136.43      2377.      1263. 3.654E+04    7.42   0.900  -      s 
   954.90   238.72      2247.       327. 1.410E+04   27.04   0.863  -      sM
   989.00   247.25      1031.        57. 2.516E+03   84.47   0.312  -      sc
  1036.13   259.01      1532.        93. 4.309E+03   60.17   0.968  -       D
  1041.90   260.46      1588.        98. 4.525E+03   58.62   0.970  -       D
  1290.76   322.65       744.        45. 2.473E+03   91.14   0.455  -       c
  1406.70   351.63      1442.       256. 1.523E+04   27.79   1.058  -      s 
  1628.36   407.02       667.        43. 2.866E+03   90.43   0.562  -      sc
  1651.47   412.80      1438.       202. 1.370E+04   35.90   0.775  -      s 
  1683.60   420.83      1291.       123. 8.472E+03   52.91   0.720  -      s 
  2043.25   510.72      1553.       188. 1.523E+04   44.32   0.503  -      s 
  2171.67   542.81       587.       148. 1.267E+04   28.69   0.362  -      s 
  2333.63   583.30       785.       161. 1.460E+04   33.50   0.694  -      s 
  3050.97   762.61       614.       129. 1.468E+04   36.06   0.794  -      s 
  3188.11   796.90       856.       151. 1.782E+04   38.71   0.295  -      s 
  3547.15   886.67       963.       129. 1.665E+04   46.77   0.296  -      s 
  3730.41   932.49      1438.       230. 3.096E+04   35.52   0.818  -      s 
  4035.01  1008.65       864.       104. 1.490E+04   56.29   0.275  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    186.01    46.61     16470.     72552.    10.077     0.49   0.733 
 AM-241    237.88    59.57     15419.     75329.    10.462     0.49   0.735 
 CD-109    351.46    87.94      8772.     40851.     5.674     0.68   0.804 
 CO-57     487.54   121.94      3880.      9225.     1.281     1.66   0.838 
 Ce-139    663.30   165.86      2329.      1574.     0.219     6.14   0.840 
 SN-113   1568.04   391.95      1640.       494.     0.069    16.33   1.153 
 CS-137   2647.28   661.70      1362.     25582.     3.553     0.71   1.394 
 Y-898    3591.55   897.77      1410.       428.     0.060    19.21   1.376 
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 Co-1173  4692.83  1173.15       788.     23044.     3.201     0.73   1.786 
 Co-1332  5329.55  1332.39        98.     20769.     2.885     0.71   1.870 
 Y-1836   7342.76  1836.05        15.       245.     0.034     7.47   1.556s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4212E+04                                      8.15E+03             
                            46.54 1.421E+04  (P 1.177E+02 4.91E-01 4.25E+00 G  
 
AM-241       1.1609E+03                                      1.58E+05             
                            59.54 1.161E+03  (  8.959E+00 4.87E-01 3.57E+01 G  
 
CD-109       1.5419E+04                                      4.63E+02             
                            88.03 1.542E+04  (  1.658E+02 6.81E-01 3.61E+00 G  
 
CO-57        3.3478E+02                                      2.72E+02             
                           122.06 3.348E+02  (  1.063E+01 1.66E+00 8.56E+01 G  
 
Ce-139       5.3191E+02                                      1.38E+02             
                           165.85 5.319E+02  (  7.689E+01 6.14E+00 7.99E+01 G  
 
Hg-203      -6.5193E-03                                      4.66E+01             
                           279.17-6.519E-03 %(  1.788E+00 8.22E+03 8.15E+01 G  
 
SN-113       9.5011E+02                                      1.15E+02             
                           391.69 9.501E+02  (  3.682E+02 1.63E+01 6.40E+01 G  
 
CS-137       4.4236E+02                                      1.10E+04             
                           661.66 4.424E+02  (P 3.020E+00 7.12E-01 8.52E+01 G  
 
Y-898        1.6655E+03                                      1.07E+02             
                           898.02 1.665E+03  (  6.908E+02 1.92E+01 9.37E+01 G  
 
Co-1173      7.0021E+02                                      1.93E+03             
                          1173.24 7.002E+02  (  4.056E+00 7.32E-01 9.99E+01 G  
 
Co-1332      7.0186E+02                                      1.93E+03             
                          1332.50 7.019E+02  (  1.651E+00 7.07E-01 1.00E+02 G  
 
Y-1836       1.6424E+03                                      1.07E+02             
                          1836.01 1.642E+03  (  1.392E+02 7.47E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.3259E+04    1.4212E+04    4.918E-01%                1.18E+02
 AM-241       1.1568E+03    1.1609E+03    4.867E-01%                8.96E+00
 CD-109       4.5403E+03    1.5419E+04    6.810E-01%                1.66E+02
 CO-57        4.1787E+01    3.3478E+02    1.660E+00%                1.06E+01
 Ce-139       8.7347E+00    5.3191E+02    6.138E+00%                7.69E+01
 Hg-203 #A   -6.5193E-03 >12 Halflives   8.2197E+03%   1.7882E+00
 SN-113       6.9747E+00    9.5011E+02    1.633E+01%                3.68E+02
 CS-137       4.2015E+02    4.4236E+02    7.122E-01%                3.02E+00
 Y-898        8.2662E+00    1.6655E+03    1.921E+01%                6.91E+02
 Co-1173      5.2196E+02    7.0021E+02    7.316E-01%                4.06E+00
 Co-1332      5.2320E+02    7.0186E+02    7.069E-01%                1.65E+00
 Y-1836       8.1520E+00    1.6424E+03    7.471E+00%                1.39E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  279.0 to  2000.5 keV)     2.050E+04  Bq/Sample     
 Total Decayed Activity (  279.0 to  2000.5 keV) 3.7761527E+04  Bq/Sample 
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Ge08_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge8

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1175.4 101.0

Cs-137 1926 396 0.851 465 446.61 96.0

Co-60 3611 742 0.99974 742 697.22 93.9

Co-60 3612 742 0.999856 742 691.92 93.2

Reviewed By: Jody Watson

Date: 3/29/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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 Sample description                                             
      8_TunaCan_81427-334_2ndsource_032912                            
                                                                      

 Spectrum Filename: C:\User\SPC\Det8\8_TunaCan2nd_20120697.An1

 Acquisition information
        Start time:                 3/29/2012 1:58:04 AM    
        Live time:               3600
        Real time:               3622
        Dead time:                  0.61 %
        Detector ID:                    8

 Detector system                                                
      Ge 8 SN/174                                                     
                                                                      

 Calibration
        Filename:                   8_Soil_TunaCan.Clb
      8_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               3/28/2012 10:35:07 AM   
             Zero offset:           0.050 keV
             Gain:                  0.250 keV/channel
             Quadratic:             8.067E-10 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 10:35:20 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.39 %
             Log(Eff):             -1.098764E-01 + (-4.958544E-01*Log(E) ) + 
                                    ( -2.572270E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.71 %
             Log(Eff):             -2.525301E+01 + ( 9.398253E+00*Log(E) ) + 
                                    ( -1.000034E+00*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.55keV )
        Stop channel:            8000 (  2000.30keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       8_2012-03-02_0402.PBC
                                                 3/2/2012 4:02:11 AM     

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:      27.9595

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.61      594.  17.47   1.15  1.254E-02
    46.53    38495.   0.62   0.95  2.001E-02    46.54   4.250  1.345E+04 Pb210 
    49.81      542.  25.92   1.04  2.243E-02
    59.48    43371.   0.71   0.98  2.878E-02    59.54  35.700  1.175E+03 AM241 
    84.86      327.  26.82   0.98  3.922E-02
    88.03    22911.   0.76   0.98  3.992E-02    88.03   3.610  1.504E+04 CD109 
   122.06     5318.   2.55   1.03  4.146E-02   122.06  85.600  3.349E+02 CO57  
   136.54      691.  14.03   0.89  3.998E-02
   165.93     1033.   8.62   1.19  3.628E-02   165.85  79.900  6.077E+02 Ce139 
   177.05       71.  70.08   0.69  3.453E-02
   185.74      128.  40.98   0.85  3.329E-02
   227.93       52.  65.04   0.45  2.844E-02
   270.79       87.  50.41   0.41  2.486E-02
   278.94       44. 131.33   1.13  2.428E-02   279.17  81.500  HL>Cutoff Hg203 
   302.52       63.  54.81   0.69  2.279E-02
   370.09       35.  84.23   0.41  1.941E-02
   391.61      316.  17.91   0.81  1.855E-02   391.69  64.000  1.016E+03 SN113 
   409.22       93.  50.95   0.41  1.791E-02
   428.24       88.  46.51   0.39  1.726E-02
   564.57       72.  45.26   0.57  1.378E-02
   591.73       73.  42.60   0.61  1.326E-02
   661.62    15734.   0.88   1.38  1.209E-02   661.66  85.210  4.466E+02 CS137 
   720.39       41.  72.89   0.46  1.126E-02
   831.73       36.  50.61   0.44  9.986E-03
   897.91      396.  17.93   1.52  9.360E-03   898.02  93.700  2.554E+03 Y898  
  1092.31       69.  44.41   0.50  7.924E-03
  1173.30    13922.   0.92   1.73  7.452E-03  1173.24  99.900  6.972E+02 Co1173
  1332.56    12390.   0.92   1.75  6.677E-03  1332.50  99.982  6.919E+02 Co1332
  1836.18      152.   9.00   1.63  5.046E-03  1836.01  99.200  1.724E+03 Y1836 
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 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   146.23    36.61      3218.       594. 4.742E+04   17.47   1.147  -      s 
   199.01    49.81      6400.       542. 2.416E+04   25.92   1.039  -      sM
   339.16    84.85      3491.       236. 6.026E+03   42.58   0.697  -      sM
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   545.91   136.54      2178.       691. 1.728E+04   14.03   0.888  -        
   707.94   177.05       893.        71. 2.046E+03   70.08   0.693  -      sM
   742.68   185.74       978.       128. 3.835E+03   40.98   0.847  -      sM
   911.43   227.93       546.        52. 1.829E+03   65.04   0.445  -      sc
  1082.86   270.79       683.        87. 3.486E+03   50.41   0.413  -      sM
  1209.76   302.52       484.        63. 2.765E+03   54.81   0.692  -      s 
  1480.00   370.09       385.        35. 1.803E+03   84.23   0.412  -      sc
  1636.49   409.22       685.        93. 5.212E+03   50.95   0.407  -      s 
  1712.56   428.24       565.        88. 5.117E+03   46.51   0.393  -      s 
  2257.86   564.57       330.        72. 5.224E+03   45.26   0.565  -      s 
  2366.45   591.73       298.        73. 5.505E+03   42.60   0.613  -      s 
  2881.06   720.39       284.        41. 3.640E+03   72.89   0.464  -      s 
  3326.37   831.73       148.        36. 3.605E+03   50.61   0.439  -      s 
  4368.55  1092.31       290.        69. 8.708E+03   44.41   0.495  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.71    46.48     12173.     40702.    11.306     0.74   0.992 
 AM-241    237.70    59.48     10649.     43371.    12.047     0.71   0.984 
 CD-109    351.85    88.02      4506.     23196.     6.443     0.88   1.056 
 CO-57     487.99   122.06      2908.      5318.     1.477     2.55   1.026 
 Ce-139    663.47   165.93      1722.      1033.     0.287     8.62   1.189s
 Hg-203   1115.46   278.94      1642.        44.     0.012   131.33   1.133 
 SN-113   1566.07   391.61       822.       316.     0.088    17.91   0.806s
 CS-137   2646.01   661.62       665.     15731.     4.370     0.88   1.379 
 Y-898    3591.03   897.91       871.       396.     0.110    17.93   1.524 
 Co-1173  4692.46  1173.30       374.     13922.     3.867     0.92   1.726 
 Co-1332  5329.42  1332.56        82.     12390.     3.442     0.92   1.753 
 Y-1836   7343.62  1836.18         6.       152.     0.042     9.00   1.626s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

�
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4221E+04                                      8.15E+03             
                            46.54 1.422E+04  (  1.806E+02 7.43E-01 4.25E+00 G  
 
AM-241       1.1754E+03                                      1.58E+05             
                            59.54 1.175E+03  (  1.311E+01 7.10E-01 3.57E+01 G  
 
CD-109       1.5223E+04                                      4.63E+02             
                            88.03 1.522E+04  (  2.071E+02 8.83E-01 3.61E+00 G  
 
CO-57        3.3494E+02                                      2.72E+02             
                           122.06 3.349E+02  (  1.600E+01 2.55E+00 8.56E+01 G  
 
Ce-139       6.0766E+02                                      1.38E+02             
                           165.85 6.077E+02 *(  1.153E+02 8.62E+00 7.99E+01 G  
 
Hg-203       6.1671E-01                                      4.66E+01             
                           279.17 6.167E-01  (  2.689E+00 1.31E+02 8.15E+01 G  
 
SN-113       1.0157E+03                                      1.15E+02             
                           391.69 1.016E+03  (  4.390E+02 1.79E+01 6.40E+01 G  
 
CS-137       4.4661E+02                                      1.10E+04             
                           661.66 4.466E+02  (P 3.489E+00 8.85E-01 8.52E+01 G  
 
Y-898        2.5543E+03                                      1.07E+02             
                           898.02 2.554E+03  (  9.046E+02 1.79E+01 9.37E+01 G  
 
Co-1173      6.9722E+02                                      1.93E+03             
                          1173.24 6.972E+02  (  4.649E+00 9.19E-01 9.99E+01 G  
 
Co-1332      6.9192E+02                                      1.93E+03             
                          1332.50 6.919E+02  (  2.515E+00 9.18E-01 1.00E+02 G  
 
Y-1836       1.7236E+03                                      1.07E+02             
                          1836.01 1.724E+03  (  1.542E+02 9.00E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
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   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.3265E+04    1.4221E+04    7.429E-01%                1.81E+02
 AM-241       1.1712E+03    1.1754E+03    7.101E-01%                1.31E+01
 CD-109       4.4713E+03    1.5223E+04    8.832E-01%                2.07E+02
 CO-57        4.1631E+01    3.3494E+02    2.551E+00%                1.60E+01
 Ce-139 #     9.8959E+00    6.0766E+02    8.616E+00%                1.15E+02
 Hg-203  A    6.1671E-01 >12 Halflives   1.3133E+02%   2.6892E+00
 SN-113       7.3819E+00    1.0157E+03    1.791E+01%                4.39E+02
 CS-137       4.2415E+02    4.4661E+02    8.848E-01%                3.49E+00
 Y-898        1.2542E+01    2.5543E+03    1.793E+01%                9.05E+02
 Co-1173      5.1942E+02    6.9722E+02    9.185E-01%                4.65E+00
 Co-1332      5.1548E+02    6.9192E+02    9.176E-01%                2.52E+00
 Y-1836       8.4633E+00    1.7236E+03    8.997E+00%                1.54E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.3 keV)     2.045E+04  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.3 keV) 3.8690848E+04  Bq/Sample 
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Ge09_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge9

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1169.4 100.4

Cs-137 1926 396 0.851 465 444.52 95.6

Co-60 3611 742 0.99974 742 687.72 92.7

Co-60 3612 742 0.999856 742 692.56 93.3

Reviewed By: Jody Watson

Date: 6/14/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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      ORTEC g v - i (3263) Env32  G53W4.25  6/14/2012 1:20:45 PM    Page  1
 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120371.An1           
                                                                                 
 Sample description                                             
      9_TunaCan_90099_061412                                          
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_TunaCan_20120371.An1

 Acquisition information
        Start time:                 6/14/2012 10:54:15 AM   
        Live time:               3600
        Real time:               3629
        Dead time:                  0.81 %
        Detector ID:                    9

 Detector system                                                
      Ge 9 SN/100113                                                  
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               6/14/2012 10:19:40 AM   
             Zero offset:           0.088 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.039E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  1999.66keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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9_TunaCan_20120371
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2012-05-27_0502.PBC
                                                 5/27/2012 5:02:59 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0390

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.54      860.  12.66   1.34  1.634E-02
    46.62    48876.   0.54   1.09  2.580E-02    46.54   4.250  1.338E+04 Pb210 
    50.03      116. 122.12   1.09  2.886E-02
    59.57    54776.   0.62   1.11  3.661E-02    59.54  35.700  1.169E+03 AM241 
    63.90       47. 193.18   0.35  3.962E-02
    88.09    26880.   0.87   1.14  5.052E-02    88.03   3.610  1.566E+04 CD109 
   122.10     5522.   2.86   1.15  5.303E-02   122.06  85.600  3.312E+02 CO57  
   136.38      729.  11.64   1.25  5.151E-02
   165.67      814.  10.74   1.30  4.629E-02   165.85  79.900  5.417E+02 Ce139 
   295.46      252.  33.13   0.56  3.229E-02
   316.16       66.  75.82   0.25  3.082E-02
   356.41       45.  97.50   1.36  2.835E-02
   358.68       42. 110.02   1.37  2.822E-02
   379.76       37.  75.05   0.46  2.711E-02
   391.75      310.  24.80   1.08  2.652E-02   391.69  64.000  1.113E+03 SN113 
   454.98       83.  53.05   0.37  2.383E-02
   568.66      103.  37.41   0.47  2.026E-02
   626.42       84.  49.00   0.45  1.885E-02
   661.66    23324.   0.76   1.61  1.810E-02   661.66  85.210  4.445E+02 CS137 
   821.54      239.  27.43   0.39  1.536E-02
   876.16       66.  52.19   0.61  1.462E-02
   898.25      346.  23.61   1.52  1.434E-02   898.02  93.700  2.406E+03 Y898  
   937.90       34.  79.64   0.44  1.387E-02
  1071.41       38.  61.01   0.57  1.249E-02
  1085.31       68.  35.74   1.00  1.237E-02
  1098.64       14. 140.33   0.47  1.225E-02
  1173.23    20836.   0.81   2.05  1.163E-02  1173.24  99.900  6.877E+02 Co1173
  1332.49    18966.   0.75   2.11  1.050E-02  1332.50  99.982  6.926E+02 Co1332
  1835.90      150.  10.23   1.72  8.080E-03  1836.01  99.200  1.745E+03 Y1836 
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 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   145.76    36.54      3297.       860. 5.262E+04   12.66   1.336  -      s 
   199.48    49.98      8660.       956. 3.313E+04   18.50   0.958  -      sM
   255.13    63.90      2893.        47. 1.186E+03  193.18   0.347  -      sc
   544.97   136.38      1941.       729. 1.415E+04   11.64   1.247  -        
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
  1181.07   295.46      1550.       252. 7.804E+03   33.13   0.562  -      s 
  1263.87   316.16       856.        66. 2.136E+03   75.82   0.245  -      sc
  1424.84   356.47       930.        45. 1.579E+03   97.50   1.363  -      sc
  1433.89   358.73      1025.        42. 1.473E+03  110.02   1.365  -      sc
  1518.22   379.76       367.        37. 1.365E+03   75.05   0.460  -      sc
  1819.03   454.98       702.        83. 3.496E+03   53.05   0.375  -      s 
  2273.73   568.66       433.       103. 5.068E+03   37.41   0.468  -      s 
  2504.73   626.42       460.        84. 4.455E+03   49.00   0.451  -      s 
  3285.25   821.54       812.       239. 1.556E+04   27.43   0.391  -      s 
  3503.76   876.16       400.        66. 4.538E+03   52.19   0.608  -      s 
  3750.76   937.90       332.        34. 2.488E+03   79.64   0.436  -      sc
  4284.91  1071.41       226.        38. 3.015E+03   61.01   0.571  -      s 
  4340.51  1085.31       224.        68. 5.498E+03   35.74   1.000  -      s 
  4393.86  1098.64       186.        14. 1.143E+03  140.33   0.472  -      sc

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.86    46.57     13300.     51041.    14.178     0.65   1.116 
 AM-241    237.82    59.57     11784.     54776.    15.216     0.62   1.111 
 CD-109    351.87    88.09      5995.     26880.     7.467     0.87   1.137 
 CO-57     487.85   122.10      3767.      5522.     1.534     2.86   1.155 
 Ce-139    662.09   165.67      1864.       814.     0.226    10.74   1.299 
 Hg-203   1120.44   280.29      2362.       -52.    -0.014   133.84   1.296s
 SN-113   1565.85   391.67      1962.       266.     0.074    24.38   1.393 
 CS-137   2645.72   661.66      1258.     23324.     6.479     0.76   1.614 
 Y-898    3592.12   898.25      1148.       346.     0.096    23.61   1.524s
 Co-1173  4692.30  1173.23       840.     20836.     5.788     0.81   2.049 
 Co-1332  5329.58  1332.49       131.     18966.     5.268     0.75   2.109 
 Y-1836   7344.43  1835.90        14.       150.     0.042    10.23   1.719s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

�
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 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120371.An1           
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.3971E+04                                      8.15E+03             
                            46.54 1.397E+04  (  1.478E+02 6.46E-01 4.25E+00 G  
 
AM-241       1.1694E+03                                      1.58E+05             
                            59.54 1.169E+03  (  1.086E+01 6.16E-01 3.57E+01 G  
 
CD-109       1.5657E+04                                      4.63E+02             
                            88.03 1.566E+04  (  2.117E+02 8.71E-01 3.61E+00 G  
 
CO-57        3.3118E+02                                      2.72E+02             
                           122.06 3.312E+02  (  1.731E+01 2.86E+00 8.56E+01 G  
 
Ce-139       5.4173E+02                                      1.38E+02             
                           165.85 5.417E+02  (  1.357E+02 1.07E+01 7.99E+01 G  
 
Hg-203      -5.2429E-01                                      4.66E+01             
                           279.17-5.243E-01 ?(  2.327E+00 1.34E+02 8.15E+01 G  
 
SN-113       9.5260E+02                                      1.15E+02             
                           391.69 9.526E+02 ?(  7.503E+02 2.44E+01 6.40E+01 G  
 
CS-137       4.4452E+02                                      1.10E+04             
                           661.66 4.445E+02  (  3.202E+00 7.63E-01 8.52E+01 G  
 
Y-898        2.4057E+03                                      1.07E+02             
                           898.02 2.406E+03 @(  1.118E+03 2.36E+01 9.37E+01 G  
 
Co-1173      6.8772E+02                                      1.93E+03             
                          1173.24 6.877E+02  (  4.547E+00 8.09E-01 9.99E+01 G  
 
Co-1332      6.9256E+02                                      1.93E+03             
                          1332.50 6.926E+02  (  2.044E+00 7.49E-01 1.00E+02 G  
 
Y-1836       1.7452E+03                                      1.07E+02             
                          1836.01 1.745E+03  (  2.388E+02 1.02E+01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
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       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 Hg-203     280.29      2362.       -52.    -0.014   133.84   0.000E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.2947E+04    1.3971E+04    6.459E-01%                1.48E+02
 AM-241       1.1648E+03    1.1694E+03    6.156E-01%                1.09E+01
 CD-109       4.0954E+03    1.5657E+04    8.713E-01%                2.12E+02
 CO-57        3.3792E+01    3.3118E+02    2.862E+00%                1.73E+01
 Ce-139       5.9752E+00    5.4173E+02    1.074E+01%                1.36E+02
 Hg-203 #A   -5.2429E-01 >12 Halflives   1.3384E+02%   2.3272E+00
 SN-113 #     4.3447E+00    9.5260E+02    2.438E+01%                7.50E+02
 CS-137       4.2011E+02    4.4452E+02    7.635E-01%                3.20E+00
 Y-898  #     7.1422E+00    2.4057E+03    2.361E+01%                1.12E+03
 Co-1173      4.9827E+02    6.8772E+02    8.087E-01%                4.55E+00
 Co-1332      5.0178E+02    6.9256E+02    7.487E-01%                2.04E+00
 Y-1836       5.1813E+00    1.7452E+03    1.023E+01%                2.39E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  379.7 to  1999.7 keV)     1.968E+04  Bq/Sample     
 Total Decayed Activity (  379.7 to  1999.7 keV) 3.8598309E+04  Bq/Sample 
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Ge14_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge14

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1140.8 98.0

Cs-137 1926 396 0.851 465 447.55 96.2

Co-60 3611 742 0.99974 742 690.01 93.0

Co-60 3612 742 0.999856 742 699.61 94.2

Reviewed By: Jody Watson

Date: 4/24/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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      ORTEC g v - i (3263) Env32  G53W4.25  7/6/2012 9:20:28 AM     Page  1
 TestAmerica, Inc.               Spectrum name: 14_TunaCan2nd_20120390.An1       
                                                                                 
 Sample description                                             
      14_TunaCan2nd_rad10_042412                                      
                                                                      

 Spectrum Filename: C:\User\SPC\Det14\14_TunaCan2nd_20120390.An1

 Acquisition information
        Start time:                 4/24/2012 8:12:45 AM    
        Live time:               3600
        Real time:               3635
        Dead time:                  0.95 %
        Detector ID:                   14

 Detector system                                                
      Ge14 SN/11080670                                                
                                                                      

 Calibration
        Filename:                   14_Soil_TunaCan.Clb
      14_TunaCan_90099_042312                                         
                                                                      

        Energy Calibration                                      
             Created:               4/23/2012 11:29:29 AM   
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -1.959E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/23/2012 11:29:47 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.02 %
             Log(Eff):              2.101260E-01 + (-5.951973E-01*Log(E) ) + 
                                    ( -1.605331E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.28 %
             Log(Eff):             -2.391492E+01 + ( 8.828985E+00*Log(E) ) + 
                                    ( -9.371496E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.67keV )
        Stop channel:            8000 (  1999.52keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       14_2012-04-01_0328.PBC
                                                 4/1/2012 3:28:19 AM     

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0804

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.65      636.  14.35   0.68  1.394E-02
    46.70    42844.   0.65   0.73  2.183E-02    46.54   4.250  1.384E+04 Pb210 
    49.57      579.  23.20   1.08  2.397E-02
    59.66    44776.   0.62   0.73  3.072E-02    59.54  35.700  1.141E+03 AM241 
    88.02    24143.   0.88   0.79  4.196E-02    88.03   3.610  1.568E+04 CD109 
   121.97     5150.   2.07   0.81  4.379E-02   122.06  85.600  3.284E+02 CO57  
   136.39      594.  12.74   0.84  4.244E-02
   165.76      922.   8.50   0.93  3.800E-02   165.85  79.900  5.802E+02 Ce139 
   238.43      269.  23.37   0.71  2.933E-02
   315.48      114.  42.70   0.42  2.361E-02
   327.51       51.  61.93   0.45  2.293E-02
   351.90      216.  23.90   0.91  2.167E-02
   364.95       52.  64.29   0.48  2.106E-02
   374.52      129.  45.68   0.49  2.064E-02
   391.67      297.  17.91   1.16  1.993E-02   391.69  64.000  1.044E+03 SN113 
   510.55      153.  33.44   0.60  1.616E-02
   661.74    16713.   0.81   1.30  1.313E-02   661.66  85.210  4.376E+02 CS137 
   665.93       55.  47.01   1.30  1.306E-02
   682.98       51.  73.33   0.31  1.280E-02
   802.77      123.  33.88   0.65  1.124E-02
   897.96      328.  20.32   1.77  1.026E-02   898.02  93.700  2.290E+03 Y898  
   978.13       53.  59.31   0.31  9.568E-03
  1173.32    15097.   0.91   1.81  8.243E-03  1173.24  99.900  6.900E+02 Co1173
  1332.58    13794.   0.88   1.91  7.422E-03  1332.50  99.982  6.996E+02 Co1332
  1836.21      153.   8.94   1.16  5.686E-03  1836.01  99.200  1.816E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
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   145.93    36.65      2712.       636. 4.559E+04   14.35   0.681  -      s 
   197.59    49.57      6158.       579. 2.414E+04   23.20   1.078  -      s 
   544.79   136.39      1623.       594. 1.400E+04   12.74   0.836  -        
   952.87   238.43      1166.       269. 9.182E+03   23.37   0.709  -        
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
  1261.02   315.48       752.       114. 4.829E+03   42.70   0.415  -      s 
  1309.15   327.51       440.        51. 2.232E+03   61.93   0.449  -      s 
  1406.69   351.90       776.       216. 9.981E+03   23.90   0.914  -        
  1458.89   364.95       463.        52. 2.484E+03   64.29   0.475  -      s 
  1497.18   374.52       912.       129. 6.250E+03   45.68   0.487  -      s 
  2041.26   510.55       669.       153. 9.449E+03   33.44   0.603  -      s 
  2662.75   665.91       160.        40. 3.074E+03   48.94   0.586  -      sM
  2731.03   682.98       385.        51. 3.984E+03   73.33   0.306  -      s 
  3210.25   802.77       443.       123. 1.098E+04   33.88   0.654  -      s 
  3911.87   978.13       330.        53. 5.539E+03   59.31   0.307  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    186.10    46.70     10276.     42803.    11.890     0.65   0.733 
 AM-241    237.93    59.66      8589.     44776.    12.438     0.62   0.733 
 CD-109    351.36    88.02      4956.     24143.     6.706     0.88   0.785 
 CO-57     487.12   121.97      1860.      5150.     1.431     2.07   0.805 
 Ce-139    662.24   165.76      1490.       922.     0.256     8.50   0.930s
 Hg-203   1114.33   278.80      1377.       -40.    -0.011   133.76   0.957s
 SN-113   1565.78   391.67       802.       297.     0.083    17.91   1.165 
 CS-137   2645.99   661.72       749.     17094.     4.748     0.86   1.367 
 Y-898    3591.10   897.96       851.       328.     0.091    20.32   1.769s
 Co-1173  4692.93  1173.32       513.     15097.     4.194     0.91   1.810 
 Co-1332  5330.26  1332.58       105.     13794.     3.832     0.88   1.907 
 Y-1836   7346.17  1836.21         5.       153.     0.042     8.94   1.165s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

�
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
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Pb-210   N   1.3845E+04                                      8.15E+03             
                            46.54 1.384E+04  (P 1.537E+02 6.55E-01 4.25E+00 G  
 
AM-241       1.1408E+03                                      1.58E+05             
                            59.54 1.141E+03  (  1.107E+01 6.17E-01 3.57E+01 G  
 
CD-109       1.5678E+04                                      4.63E+02             
                            88.03 1.568E+04  (  2.148E+02 8.77E-01 3.61E+00 G  
 
CO-57        3.2838E+02                                      2.72E+02             
                           122.06 3.284E+02  (  1.299E+01 2.07E+00 8.56E+01 G  
 
Ce-139       5.8018E+02                                      1.38E+02             
                           165.85 5.802E+02 *(  1.149E+02 8.50E+00 7.99E+01 G  
 
Hg-203      -5.1862E-01                                      4.66E+01             
                           279.17-5.186E-01 ?(  2.305E+00 1.34E+02 8.15E+01 G  
 
SN-113       1.0438E+03                                      1.15E+02             
                           391.69 1.044E+03  (  4.727E+02 1.79E+01 6.40E+01 G  
 
CS-137       4.4755E+02                                      1.10E+04             
                           661.66 4.475E+02  (  3.410E+00 8.57E-01 8.52E+01 G  
 
Y-898        2.2899E+03                                      1.07E+02             
                           898.02 2.290E+03 *(  9.680E+02 2.03E+01 9.37E+01 G  
 
Co-1173      6.9001E+02                                      1.93E+03             
                          1173.24 6.900E+02  (  4.948E+00 9.10E-01 9.99E+01 G  
 
Co-1332      6.9961E+02                                      1.93E+03             
                          1332.50 6.996E+02  (  2.559E+00 8.77E-01 1.00E+02 G  
 
Y-1836       1.8162E+03                                      1.07E+02             
                          1836.01 1.816E+03  (  1.603E+02 8.94E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
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   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 Hg-203     278.80      1377.       -40.    -0.011   133.76   0.000E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.2885E+04    1.3845E+04    6.553E-01%                1.54E+02
 AM-241       1.1366E+03    1.1408E+03    6.168E-01%                1.11E+01
 CD-109       4.4274E+03    1.5678E+04    8.766E-01%                2.15E+02
 CO-57        3.8172E+01    3.2838E+02    2.068E+00%                1.30E+01
 Ce-139 #     8.2779E+00    5.8018E+02    8.497E+00%                1.15E+02
 Hg-203 #A   -5.1862E-01 >12 Halflives   1.3376E+02%   2.3053E+00
 SN-113       6.4765E+00    1.0438E+03    1.791E+01%                4.73E+02
 CS-137       4.2434E+02    4.4755E+02    8.571E-01%                3.41E+00
 Y-898  #     9.4790E+00    2.2899E+03    2.032E+01%                9.68E+02
 Co-1173      5.0921E+02    6.9001E+02    9.096E-01%                4.95E+00
 Co-1332      5.1630E+02    6.9961E+02    8.770E-01%                2.56E+00
 Y-1836       7.5179E+00    1.8162E+03    8.944E+00%                1.60E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.7 to  1999.5 keV)     1.997E+04  Bq/Sample     
 Total Decayed Activity (   37.7 to  1999.5 keV) 3.8559289E+04  Bq/Sample 
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Ge17_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge17

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1140.2 97.9

Cs-137 1926 396 0.851 465 440.98 94.8

Co-60 3611 742 0.99974 742 682.05 91.9

Co-60 3612 742 0.999856 742 689.63 92.9

Reviewed By: Megan McAfee

Date: 4/13/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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      ORTEC g v - i (3263) Env32  G53W4.25  7/6/2012 9:25:36 AM     Page  1
 TestAmerica, Inc.               Spectrum name: 17_Tuna2nd_20120265.An1          
                                                                                 
 Sample description                                             
      17_Tuna2nd_81427_032612                                         
                                                                      

 Spectrum Filename: C:\User\SPC\Det17\17_Tuna2nd_20120265.An1

 Acquisition information
        Start time:                 3/26/2012 9:29:21 AM    
        Live time:               3600
        Real time:               3637
        Dead time:                  1.02 %
        Detector ID:                   17

 Detector system                                                
      Ge17 SN/11080671                                                
                                                                      

 Calibration
        Filename:                   17_Soil_TunaCan.Clb
      17_TunaCan_90099_032612                                         
                                                                      

        Energy Calibration                                      
             Created:               4/12/2012 9:28:30 AM    
             Zero offset:           0.118 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.376E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/12/2012 9:28:42 AM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.91 %
             Log(Eff):             -5.264190E-01 + (-4.024164E-01*Log(E) ) + 
                                    ( -2.604461E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.00 %
             Log(Eff):             -2.343889E+01 + ( 8.582715E+00*Log(E) ) + 
                                    ( -9.075430E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.63keV )
        Stop channel:            8000 (  1999.21keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       17_2012-02-26_0520.PBC
                                                 2/26/2012 5:20:29 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0590

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.64      681.  13.12   0.69  1.356E-02
    40.87      116.  86.09   0.16  1.677E-02
    46.62    41004.   0.69   0.76  2.106E-02    46.54   4.250  1.365E+04 Pb210 
    49.59      775.  17.97   0.63  2.318E-02
    59.61    43179.   0.65   0.77  2.961E-02    59.54  35.700  1.140E+03 AM241 
    77.20      214.  40.60   1.02  3.765E-02
    88.08    23344.   0.86   0.81  4.060E-02    88.03   3.610  1.500E+04 CD109 
   121.99     5536.   2.31   0.89  4.276E-02   122.06  85.600  3.357E+02 CO57  
   136.39      771.  11.84   0.71  4.164E-02
   162.22       87.  50.79   0.72  3.820E-02
   165.73      964.   7.35   1.09  3.765E-02   165.85  79.900  5.310E+02 Ce139 
   216.43      116.  39.82   0.95  3.196E-02
   217.94       83.  57.15   0.95  3.181E-02
   238.21      247.  27.84   0.94  2.992E-02
   265.99       94.  61.67   0.61  2.773E-02
   301.12       44.  67.34   0.41  2.544E-02
   340.53       91.  61.26   0.55  2.333E-02
   351.73      148.  32.96   0.62  2.280E-02
   391.54      336.  18.56   0.91  2.113E-02   391.69  64.000  9.356E+02 SN113 
   464.58       72.  65.99   1.18  1.868E-02
   466.04       44.  93.25   1.18  1.864E-02
   582.96      167.  29.62   0.45  1.584E-02
   661.66    18538.   0.82   1.37  1.443E-02   661.66  85.210  4.410E+02 CS137 
   738.88       57.  57.41   0.44  1.329E-02
   833.91      110.  41.26   0.51  1.214E-02
   856.69      111.  46.51   0.75  1.189E-02
   898.10      352.  17.10   1.23  1.148E-02   898.02  93.700  1.818E+03 Y898  
  1026.09       89.  47.19   0.52  1.037E-02
  1173.27    17119.   0.83   1.74  9.359E-03  1173.24  99.900  6.820E+02 Co1173
  1332.53    15698.   0.82   1.79  8.481E-03  1332.50  99.982  6.896E+02 Co1332
  1835.81      220.   7.55   1.96  6.593E-03  1836.01  99.200  1.873E+03 Y1836 
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 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   146.04    36.64      2578.       681. 5.025E+04   13.12   0.695  -        
   162.95    40.87      4224.       116. 6.916E+03   86.09   0.161  -       c
   197.82    49.59      6204.       775. 3.343E+04   17.97   0.635  -      sM
   308.25    77.20      2934.       214. 5.685E+03   40.60   1.020  -      s 
�

      ORTEC g v - i (3263) Env32  G53W4.25  7/6/2012 9:25:36 AM     Page  3
 TestAmerica, Inc.               Spectrum name: 17_Tuna2nd_20120265.An1          
                                                                                 
  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   544.96   136.39      1975.       771. 1.852E+04   11.84   0.713  -        
   648.26   162.22       793.        87. 2.269E+03   50.79   0.719  -      s 
   865.04   216.40      1003.       116. 3.620E+03   39.82   0.953  -       D
   871.09   217.91      1078.        83. 2.603E+03   57.15   0.955  -       D
   952.16   238.21      1349.       247. 8.265E+03   27.84   0.937  -      s 
  1063.26   265.99      1020.        94. 3.372E+03   61.67   0.615  -      s 
  1203.77   301.12       417.        44. 1.730E+03   67.34   0.412  -      sc
  1361.41   340.53       898.        91. 3.887E+03   61.26   0.553  -      s 
  1406.20   351.73       744.       148. 6.491E+03   32.96   0.618  -      s 
  1857.60   464.69      1086.        72. 3.842E+03   65.99   1.178  -      sc
  1863.46   466.15       839.        44. 2.387E+03   93.25   1.179  -      sc
  2331.15   582.96       570.       167. 1.054E+04   29.62   0.448  -      s 
  2954.96   738.88       338.        57. 4.289E+03   57.41   0.442  -      s 
  3335.20   833.91       507.       110. 9.049E+03   41.26   0.506  -      s 
  3426.35   856.69       611.       111. 9.318E+03   46.51   0.755  -      s 
  4104.24  1026.09       453.        89. 8.549E+03   47.19   0.517  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.95    46.62     10512.     40927.    11.369     0.69   0.761 
 AM-241    237.89    59.61      9192.     43179.    11.994     0.65   0.771 
 CD-109    351.75    88.08      4394.     23344.     6.484     0.86   0.812 
 CO-57     487.38   121.99      2606.      5536.     1.538     2.31   0.891 
 Ce-139    662.30   165.73      1283.       964.     0.268     7.35   1.085 
 Hg-203   1119.82   280.13      1632.       -52.    -0.015   109.81   1.012s
 SN-113   1565.42   391.54       971.       336.     0.093    18.56   0.910s
 CS-137   2646.04   661.66       840.     18538.     5.149     0.82   1.373 
 Y-898    3592.05   898.10       753.       352.     0.098    17.10   1.228 
 Co-1173  4693.24  1173.27       496.     17119.     4.755     0.83   1.743 
 Co-1332  5330.69  1332.53       136.     15698.     4.361     0.82   1.789 
 Y-1836   7345.64  1835.81        10.       220.     0.061     7.55   1.956s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.3650E+04                                      8.15E+03             
                            46.54 1.365E+04  (P 1.603E+02 6.87E-01 4.25E+00 G  
 
AM-241       1.1402E+03                                      1.58E+05             
                            59.54 1.140E+03  (  1.187E+01 6.55E-01 3.57E+01 G  
 
CD-109       1.5004E+04                                      4.63E+02             
                            88.03 1.500E+04  (  2.003E+02 8.59E-01 3.61E+00 G  
 
CO-57        3.3573E+02                                      2.72E+02             
                           122.06 3.357E+02  (  1.459E+01 2.31E+00 8.56E+01 G  
 
Ce-139       5.3096E+02                                      1.38E+02             
                           165.85 5.310E+02  (  9.338E+01 7.35E+00 7.99E+01 G  
 
Hg-203      -6.6653E-01                                      4.66E+01             
                           279.17-6.665E-01 ?(  2.427E+00 1.10E+02 8.15E+01 G  
 
SN-113       9.3563E+02                                      1.15E+02             
                           391.69 9.356E+02 @(  4.114E+02 1.86E+01 6.40E+01 G  
 
CS-137       4.4098E+02                                      1.10E+04             
                           661.66 4.410E+02  (  3.277E+00 8.23E-01 8.52E+01 G  
 
Y-898        1.8177E+03                                      1.07E+02             
                           898.02 1.818E+03  (  6.751E+02 1.71E+01 9.37E+01 G  
 
Co-1173      6.8205E+02                                      1.93E+03             
                          1173.24 6.820E+02  (  4.243E+00 8.31E-01 9.99E+01 G  
 
Co-1332      6.8963E+02                                      1.93E+03             
                          1332.50 6.896E+02  (  2.503E+00 8.22E-01 1.00E+02 G  
 
Y-1836       1.8728E+03                                      1.07E+02             
                          1836.01 1.873E+03  (  1.462E+02 7.55E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
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   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 Hg-203     280.13      1632.       -52.    -0.015   109.81   0.000E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.2735E+04    1.3650E+04    6.879E-01%                1.60E+02
 AM-241       1.1361E+03    1.1402E+03    6.548E-01%                1.19E+01
 CD-109       4.4248E+03    1.5004E+04    8.588E-01%                2.00E+02
 CO-57        4.2016E+01    3.3573E+02    2.313E+00%                1.46E+01
 Ce-139       8.7645E+00    5.3096E+02    7.352E+00%                9.34E+01
 Hg-203 #A   -6.6653E-01 >12 Halflives   1.0981E+02%   2.4271E+00
 SN-113 #     6.9111E+00    9.3563E+02    1.856E+01%                4.11E+02
 CS-137       4.1887E+02    4.4098E+02    8.234E-01%                3.28E+00
 Y-898        9.0827E+00    1.8177E+03    1.710E+01%                6.75E+02
 Co-1173      5.0861E+02    6.8205E+02    8.315E-01%                4.24E+00
 Co-1332      5.1427E+02    6.8963E+02    8.225E-01%                2.50E+00
 Y-1836 #     9.3579E+00    1.8728E+03    7.550E+00%                1.46E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
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 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  582.9 to  1999.2 keV)     1.981E+04  Bq/Sample     
 Total Decayed Activity (  582.9 to  1999.2 keV) 3.7099195E+04  Bq/Sample 

Page 6

Page 1334 of 1394



Monthly 
Backgrounds

Page 1335 of 1394



                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 2_20190607014_BGLong                                                       
Description: Background Long PBC Count
   Acquired: 6/7/2019 6:36:36 PM
   Detector: Detector # 2
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.69      1.21      1.37      1.64      2.00      2.16    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Joey Sausto         Reviewer: 

                                 (Page 1 of 8)
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 TestAmerica Inc                 Spectrum name: 2_20190607014_BGLong.An1         
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det2\2_20190607014_BGLong.An1

 Acquisition information
        Start time:                 6/7/2019 6:36:36 PM
        Live time:              72000
        Real time:              72234
        Dead time:                  0.32 %
        Detector ID:                    2

 Detector system                                                
      Ge 2 SN/164                                                     
                                                                      

 Calibration
        Filename:                   2_QC.Clb
      2_SourceCheck_B                                                 
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 1:54:10 PM
             Zero offset:           0.101 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -4.975E-09 keV/channel^2

        Efficiency Calibration
             Created:               11/2/2018 12:44:12 PM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  2000.01keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3

                                 (Page 2 of 8)
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   14 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1591

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    39.57     1144.   7.11   0.90  4.022E-02
    46.48     1293.   5.66   0.80  5.584E-02    46.54   4.250  7.553E+00 PB210 
    63.19      962.   7.32   0.94  9.365E-02    63.29   3.810  3.741E+00 TH234 
    72.58      273.  16.76   0.85  1.147E-01
    75.03      667.   7.41   0.86  1.203E-01
    84.64      405.  11.08   0.86  1.419E-01
    87.57      205.  19.19   0.87  1.486E-01
    92.58     1328.   4.94   1.12  2.294E-01    92.59   5.584  1.440E+00 TH234 
                                                93.35   5.561  1.367E+00 AC228 
   143.85      178.  24.40   1.51  7.163E-01   143.79  10.960  3.143E-02 U235  
   185.69      643.   8.35   0.91  6.612E-01   185.72  54.000  2.503E-02 U235  
                                               185.99   3.280  4.122E-01 Ra226 
   238.44      184.  24.22   1.04  5.917E-01   238.63  43.300  9.979E-03 PB212 
   352.10      181.  21.85   0.64  4.420E-01   351.93  37.600  1.515E-02 PB214 
                                               351.93  37.600  1.515E-02 PB214 
   510.75     1550.   6.09   2.28  2.329E-01   511.86  20.000  4.650E-01 RH106 
   583.08      174.  20.10   0.76  1.376E-01   583.02  84.500  2.083E-02 TL208 
   609.30      152.  24.78   2.07  1.031E-01   609.31  46.090  4.459E-02 BI214 
                                               610.30   5.750  3.620E-01 RU103 
  1461.26      120.  18.05   2.46  1.404E-02  1460.83  10.670  1.114E+00 K40   
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 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   157.86    39.57      1932.      1144. 2.844E+04    7.11   0.904  -        
   289.88    72.56       912.       273. 2.381E+03   16.76   0.854  -      sD
   299.67    75.01       886.       667. 5.542E+03    7.41   0.856  -       D
   338.13    84.60       805.       405. 2.855E+03   11.08   0.864  -      sD
   349.86    87.53       674.       205. 1.382E+03   19.19   0.866  -      sD
  2042.44   510.75       724.      1550. 6.654E+03    6.09   2.283  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.52    46.48      1060.      1293.     0.018     5.66   0.798s
 TH-234    252.46    63.22      1005.       938.     0.013     7.25   0.939s
 TH-234    369.89    92.58       852.      1328.     0.018     4.94   1.118s
 U-235     574.96   143.85       537.       178.     0.002    24.40   1.510s
 U-235     742.41   185.72       611.       610.     0.008     6.52   0.908D
 PB-212    953.27   238.44       515.       184.     0.003    24.22   1.035 
 PB-214   1407.86   352.10       379.       181.     0.003    21.85   0.639s
 TL-208   2331.76   583.08       218.       174.     0.002    20.10   0.757s
 BI-214   2436.65   609.30       284.       152.     0.002    24.78   2.067s
 K-40     5844.67  1461.26        57.       120.     0.002    18.05   2.464s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.1138E+00                                      4.66E+11             
                          1460.83 1.114E+00  (  3.507E-01 1.81E+01 1.07E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-208   N   2.0829E-02                                      6.98E+02             
                           583.02 2.083E-02 @(  8.546E-03 2.01E+01 8.45E+01 G  
                           277.28 0.000E+00 %   2.529E-02 1.76E+02 6.31E+00 G  
                           860.56 0.000E+00 %   1.601E-01 1.31E+02 1.24E+01 G  
 
PB-210   N   7.5528E+00                                      8.14E+03             
                            46.54 7.553E+00 @(  9.017E-01 5.66E+00 4.25E+00 G  
 
PB-212   N   9.9786E-03                                      6.98E+02             
                           238.63 9.979E-03  (  5.882E-03 2.42E+01 4.33E+01 G  
                           300.03 0.000E+00 &   5.036E-02 1.00E+03 3.28E+00 GA 
 
PB-214   N   1.5148E-02                                      5.84E+05             
                           351.93 1.515E-02  (  7.802E-03 2.18E+01 3.76E+01 G  
 
BI-214   N   4.4589E-02                                      5.84E+05             
                           609.31 4.459E-02  (  2.373E-02 2.48E+01 4.61E+01 G  
                          1120.29 0.000E+00 %   1.591E-01 5.09E+01 1.51E+01 G  
                          1764.49 0.000E+00 %   2.355E-01 3.44E+01 1.54E+01 G  
 
TH-234   N   3.6442E+00                                      1.63E+12             
                            63.29 3.644E+00 @(  5.848E-01 7.25E+00 3.81E+00 G  
                            92.59 1.440E+00 -   1.504E-01 4.94E+00 5.58E+00 G  
 
U-235    N   3.1426E-02                                      2.57E+11             
                           185.72 2.373E-02 }   4.585E-03 6.52E+00 5.40E+01 GA 
                           143.79 3.143E-02 *(  1.959E-02 2.44E+01 1.10E+01 G  
                           205.33 0.000E+00 %   2.970E-02 4.95E+01 5.01E+00 G  
                           163.38 0.000E+00 %   2.838E-02 3.37E+01 5.08E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
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   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    2.0979E-02
 NA-22   <    3.4204E-02
 K-40         1.1138E+00   1.8053E+01%               3.507E-01
 Sc-46   <    1.7601E-02
 CR-51   <    1.6743E-02
 MN-54   <    1.8842E-02
 FE-59   <    3.4410E-02
 Co-56   <    1.8749E-02
 CO-57   <    2.6799E-03
 CO-58   <    1.6352E-02
 CO-60   <    2.8641E-02
 ZN-65   <    7.2760E-02
 NB-94   <    2.0258E-02
 ZR-95   <    3.5171E-02
 NB-95   <    1.6219E-02
 RU-103  <    2.9180E-03
 RH-106  <    7.3891E-02
 AG-108M <    2.2111E-03
 AG-110M <    2.7239E-02
 SN-113  <    2.9331E-03
 SB-124  <    6.9602E-03
 SB-125  <    6.7362E-03
 I-131   <    2.0304E-03
 BA-133  <    3.3955E-03
 CS-134  <    5.3634E-03
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 TestAmerica Inc                 Spectrum name: 2_20190607014_BGLong.An1         
                                                                                 
 CS-137  <    2.3744E-02
 CE-139  <    1.7600E-03
 Ba-140  <    1.1993E-02
 La-140  <    2.9146E-02
 CE-141  <    3.2099E-03
 CE-144  <    1.8503E-02
 PM-144  <    2.1888E-02
 EU-152  <    9.6678E-03
 EU-154  <    1.3360E-01
 EU-155  <    1.0891E-02
 HF-181  <    3.0152E-03
 Ta-182  <    7.9417E-02
 Hg-203  <    1.9781E-03
 TL-208 #     2.0829E-02   2.0103E+01%               8.546E-03
 pm-146  <    5.0652E-02
 y-88    <    1.9531E-02
 PB-210 #     7.5528E+00   5.6583E+00%               9.017E-01
 PB-212       9.9786E-03   2.4223E+01%               5.882E-03
 PB-214 #     1.5148E-02   2.1849E+01%               7.802E-03
 BI-207  <    8.6713E-03
 BI-212  <    2.2572E-01
 BI-214       4.4589E-02   2.4782E+01%               2.373E-02
 BI-210M <    3.1805E-03
 RA-224  <    4.9929E-02
 AC-228  <    7.6204E-02
 TH-227  <    9.0433E-03
 TH-229  <    3.3472E-02
 TH-234 #     3.6442E+00   7.2520E+00%               5.848E-01
 PA-231  <    1.1086E-01
 PA-233  <    4.6368E-03
 PA-234  <    1.1034E-02
 PA-234M <    2.5333E+00
 U-235        3.1426E-02   2.4400E+01%               1.959E-02
 AM-241  <    3.9855E-02
 Np-237  <    9.2636E-02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.0 keV)     1.243E+01  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 5_20190607003_BGLong                                                       
Description: Background Long PBC Count
   Acquired: 6/7/2019 6:36:51 PM
   Detector: Detector # 5
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.45      1.30      1.35      1.43      1.55      1.60    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Joey Sausto         Reviewer: Joey Sausto
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 2:51:27 PMPage  1
 TestAmerica Inc                 Spectrum name: 5_20190607003_BGLong.An1         
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_20190607003_BGLong.An1

 Acquisition information
        Start time:                 6/7/2019 6:36:51 PM
        Live time:              72000
        Real time:              72828
        Dead time:                  1.14 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_QC.Clb
      Ge5_QC                                                          
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               1/6/2011 8:03:22 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
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 TestAmerica Inc                 Spectrum name: 5_20190607003_BGLong.An1         
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   13 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.0355

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.55      644.   8.99   0.86  5.678E-02    46.54   4.250  3.705E+00 PB210 
    59.50      174.  23.93   0.70  7.415E-02    59.54  35.900  9.072E-02 AM241 
    63.29      633.   7.02   0.79  7.923E-02    63.29   3.810  2.912E+00 TH234 
    74.83      171.  23.85   0.85  9.473E-02
    92.54      824.   7.14   1.07  1.129E-01    92.59   5.584  1.814E+00 TH234 
                                                93.35   5.561  1.821E+00 AC228 
   185.66      455.  11.88   0.91  9.609E-02   185.72  54.000  1.218E-01 U235  
                                               185.99   3.280  2.006E+00 Ra226 
   238.60      200.  20.86   1.34  8.324E-02   238.63  43.300  7.727E-02 PB212 
   583.22      108.  28.02   1.97  3.370E-02   583.02  84.500  5.260E-02 TL208 
   609.35      201.  18.75   2.18  3.199E-02   609.31  46.090  1.890E-01 BI214 
                                               610.30   5.750  1.518E+00 RU103 
   661.77      170.  21.70   1.24  2.860E-02   661.66  85.210  9.668E-02 CS137 
  1460.82      132.  16.80   2.12  1.300E-02  1460.83  10.670  1.322E+00 K40   
  1764.06       76.  22.25   1.97  1.105E-02  1764.49  15.400  6.202E-01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.97    74.83       524.       171. 1.802E+03   23.85   0.855  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
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------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.75    46.55       706.       644.     0.009     8.99   0.864s
 AM-241    237.57    59.50       520.       174.     0.002    23.93   0.695s
 TH-234    252.75    63.29       448.       633.     0.009     7.02   0.793 
 TH-234    369.83    92.54       717.       824.     0.011     7.14   1.073s
 Ra-226    742.62   185.66       643.       455.     0.006    11.88   0.909s
 PB-212    954.52   238.60       442.       200.     0.003    20.86   1.342s
 TL-208   2333.54   583.22       193.       108.     0.001    28.02   1.967s
 BI-214   2438.09   609.35       260.       201.     0.003    18.75   2.179s
 CS-137   2647.79   661.77       245.       170.     0.002    21.70   1.239 
 K-40     5842.71  1460.82        60.       132.     0.002    16.80   2.125 
 BI-214   7054.33  1764.06        30.        76.     0.001    22.25   1.975 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.3219E+00                                      4.66E+11             
                          1460.83 1.322E+00  (  3.886E-01 1.68E+01 1.07E+01 G  
 
CS-137   I   9.6683E-02                                      1.10E+04             
                           661.66 9.668E-02  (  4.314E-02 2.17E+01 8.52E+01 G  
 
TL-208   N   5.2600E-02                                      6.98E+02             
                           583.02 5.260E-02  (  3.291E-02 2.80E+01 8.45E+01 G  
                           277.28 0.000E+00 %   1.649E-01 3.45E+01 6.31E+00 G  
                           860.56 0.000E+00 %   2.178E-01 1.00E+03 1.24E+01 G  
 
PB-210   N   3.7053E+00                                      8.14E+03             
                            46.54 3.705E+00 *(  7.283E-01 8.99E+00 4.25E+00 G  
 
PB-212   N   7.7269E-02                                      6.98E+02             
                           238.63 7.727E-02  (  3.882E-02 2.09E+01 4.33E+01 G  
                           300.03 0.000E+00 %   3.554E-01 1.20E+02 3.28E+00 GA 
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-214   N   1.8901E-01                                      5.84E+05             
                           609.31 1.890E-01  (  7.337E-02 1.87E+01 4.61E+01 G  
                          1120.29 0.000E+00 &   2.143E-01 5.32E+01 1.51E+01 G  
                          1764.49 6.202E-01 +   2.304E-01 2.23E+01 1.54E+01 G  
 
TH-234   N   2.9123E+00                                      1.63E+12             
                            63.29 2.912E+00  (  4.663E-01 7.02E+00 3.81E+00 G  
                            92.59 1.814E+00 -   2.809E-01 7.14E+00 5.58E+00 G  
 
Ra-226       2.0060E+00                                      5.84E+05             
                           185.99 2.006E+00 @(  5.332E-01 1.19E+01 3.28E+00 G  
 
AM-241   T   9.0725E-02                                      1.58E+05             
                            59.54 9.072E-02 @(  5.682E-02 2.39E+01 3.59E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.4673E-01
 NA-22   <    3.0622E-02
 K-40         1.3219E+00   1.6804E+01%               3.886E-01
 Sc-46   <    2.6775E-02
 CR-51   <    1.2772E-01
 MN-54   <    2.3733E-02
 FE-59   <    5.6646E-02
 Co-56   <    2.7853E-02
 CO-57   <    7.9798E-03
 CO-58   <    2.2156E-02
 CO-60   <    2.6378E-02
 ZN-65   <    7.1878E-02
 NB-94   <    2.2588E-02
 ZR-95   <    4.1336E-02
 NB-95   <    3.3164E-02
 RU-103  <    1.7105E-02
 RH-106  <    2.1788E-01
 AG-108M <    1.6098E-02
 AG-110M <    5.1231E-02
 SN-113  <    2.4551E-02
 SB-124  <    2.2571E-02
 SB-125  <    5.3721E-02
 I-131   <    1.6822E-02
 BA-133  <    3.0439E-02
 CS-134  <    3.0591E-02
 CS-137       9.6683E-02   2.1699E+01%               4.314E-02
 CE-139  <    1.2009E-02
 Ba-140  <    8.0817E-02
 La-140  <    2.7949E-02
 CE-141  <    2.1540E-02
 CE-144  <    1.1510E-01
 PM-144  <    2.5837E-02
 EU-152  <    4.7780E-02
 EU-154  <    3.1361E-01
 EU-155  <    3.9185E-02
 HF-181  <    1.8941E-02
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 Ta-182  <    1.4188E-01
 Hg-203  <    2.2605E-02
 TL-208 #     5.2600E-02   2.8016E+01%               3.291E-02
 pm-146  <    5.9847E-02
 y-88    <    2.9273E-02
 PB-210 #     3.7053E+00   8.9916E+00%               7.283E-01
 PB-212       7.7269E-02   2.0860E+01%               3.882E-02
 PB-214  <    3.7459E-02
 BI-207  <    3.4524E-02
 BI-212  <    1.8486E-01
 BI-214       1.8901E-01   1.8749E+01%               7.337E-02
 BI-210M <    2.1785E-02
 RA-224  <    2.8387E-01
 AC-228  <    9.5681E-02
 TH-227  <    1.0083E-01
 TH-229  <    2.2246E-01
 TH-234       2.9123E+00   7.0242E+00%               4.663E-01
 PA-231  <    2.9507E-01
 PA-233  <    3.5255E-02
 PA-234  <    5.6592E-02
 PA-234M <    3.5107E+00
 Ra-226 #     2.0060E+00   1.1881E+01%               5.332E-01
 U-235   <    7.8997E-02
 AM-241 #     9.0725E-02   2.3932E+01%               5.682E-02
 Np-237  <    9.8504E-02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.8 keV)     1.045E+01  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 7_20190607017_BGLong                                                       
Description: Background Long PBC Count
   Acquired: 6/7/2019 6:38:23 PM
   Detector: Detector # 7
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.30      1.16      1.21      1.32      1.40      1.45    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Joey Sausto         Reviewer: Joey Sausto
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 TestAmerica Inc                 Spectrum name: 7_20190607017_BGLong.An1         
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det7\7_20190607017_BGLong.An1

 Acquisition information
        Start time:                 6/7/2019 6:38:23 PM
        Live time:              72000
        Real time:              72225
        Dead time:                  0.31 %
        Detector ID:                    7

 Detector system                                                
      Ge 7 SN/154                                                     
                                                                      

 Calibration
        Filename:                   7_QC.Clb
      Ge7_QC                                                          
                                                                      

        Energy Calibration                                      
             Created:               2/23/2012 8:40:56 AM
             Zero offset:           0.117 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.508E-09 keV/channel^2

        Efficiency Calibration
             Created:               1/6/2011 8:06:10 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.13keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   15 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.0424

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.48      539.  10.42   1.36  8.098E-02    46.54   4.250  2.173E+00 PB210 
    63.21      712.   9.48   1.12  1.227E-01    63.29   3.810  2.113E+00 TH234 
    92.52     1014.   6.16   1.35  1.860E-01    92.59   5.584  1.355E+00 TH234 
                                                93.35   5.561  1.359E+00 AC228 
   143.21      168.  25.22   1.95  1.839E-01   143.79  10.960  1.157E-01 U235  
                                               145.44  48.200  2.645E-02 CE141 
   185.64      281.  13.06   1.78  1.633E-01   185.72  54.000  6.095E-02 U235  
                                               185.99   3.280  1.004E+00 Ra226 
   238.62      275.  18.09   1.67  1.417E-01   238.63  43.300  6.218E-02 PB212 
   511.18     1714.   5.09   2.72  6.485E-02   511.86  20.000  1.837E+00 RH106 
   609.55      142.  25.09   1.99  5.309E-02   609.31  46.090  8.069E-02 BI214 
                                               610.30   5.750  6.483E-01 RU103 
  1119.11      118.  23.33   0.41  2.537E-02  1120.29  15.100  4.260E-01 BI214 
                                              1120.55  99.987  6.435E-02 Sc46  
  1460.99      138.  19.48   2.90  1.997E-02  1460.83  10.670  8.997E-01 K40   
  1759.75       76.  24.83   1.19  1.692E-02  1764.49  15.400  4.051E-01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
  2044.41   511.18       560.      1714. 2.642E+04    5.09   2.716  -      s 
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   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.49    46.48       715.       539.     0.007    10.42   1.355s
 TH-234    252.42    63.22       826.       746.     0.010     8.96   1.124s
 TH-234    369.64    92.52       723.      1014.     0.014     6.16   1.345s
 U-235     572.45   143.21       465.       168.     0.002    25.22   1.951s
 U-235     742.49   185.72       561.       281.     0.004    13.06   1.781D
 PB-212    954.12   238.62       572.       275.     0.004    18.09   1.669s
 BI-214   2437.92   609.55       234.       142.     0.002    25.09   1.995s
 BI-214   4476.16  1119.11        84.       118.     0.002    23.33   0.410s
 K-40     5843.65  1460.99        78.       138.     0.002    19.48   2.899s
 BI-214   7038.61  1759.75        35.        76.     0.001    24.83   1.190s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   8.9967E-01                                      4.66E+11             
                          1460.83 8.997E-01  (  2.860E-01 1.95E+01 1.07E+01 G  
 
PB-210   N   2.1727E+00                                      8.14E+03             
                            46.54 2.173E+00 *(  5.128E-01 1.04E+01 4.25E+00 G  
 
PB-212   N   6.2176E-02                                      6.98E+02             
                           238.63 6.218E-02  (  2.585E-02 1.81E+01 4.33E+01 G  
                           300.03 0.000E+00 %   2.058E-01 6.46E+01 3.28E+00 GA 
 
BI-214   N   8.0694E-02                                      5.84E+05             
                           609.31 8.069E-02 *(  4.199E-02 2.51E+01 4.61E+01 G  
                          1120.29 4.260E-01 &   1.651E-01 2.33E+01 1.51E+01 G  
                          1764.49 4.051E-01 &   1.614E-01 2.48E+01 1.54E+01 G  
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 TestAmerica Inc                 Spectrum name: 7_20190607017_BGLong.An1         
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-234   N   2.2136E+00                                      1.63E+12             
                            63.29 2.214E+00 *(  4.055E-01 8.96E+00 3.81E+00 G  
                            92.59 1.355E+00 -   1.711E-01 6.16E+00 5.58E+00 G  
 
U-235    N   1.1575E-01                                      2.57E+11             
                           185.72 4.426E-02 }   1.781E-02 1.31E+01 5.40E+01 GA 
                           143.79 1.157E-01 &(  7.110E-02 2.52E+01 1.10E+01 G  
                           205.33 0.000E+00 &   1.203E-01 1.00E+03 5.01E+00 G  
                           163.38 0.000E+00 %   1.128E-01 1.00E+03 5.08E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction
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 TestAmerica Inc                 Spectrum name: 7_20190607017_BGLong.An1         
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.0425E-01
 NA-22   <    8.8320E-03
 K-40         8.9967E-01   1.9485E+01%               2.860E-01
 Sc-46   <    2.1082E-02
 CR-51   <    7.2400E-02
 MN-54   <    1.3648E-02
 FE-59   <    3.1684E-02
 Co-56   <    1.6788E-02
 CO-57   <    5.5767E-03
 CO-58   <    1.6299E-02
 CO-60   <    2.0792E-02
 ZN-65   <    2.9457E-02
 NB-94   <    1.3809E-02
 ZR-95   <    2.4259E-02
 NB-95   <    1.4588E-02
 RU-103  <    1.1277E-02
 RH-106  <    1.6568E-01
 AG-108M <    9.8019E-03
 AG-110M <    2.3983E-02
 SN-113  <    1.2690E-02
 SB-124  <    1.8129E-02
 SB-125  <    2.9671E-02
 I-131   <    8.9104E-03
 BA-133  <    1.2792E-02
 CS-134  <    8.0309E-03
 CS-137  <    1.3211E-02
 CE-139  <    8.4320E-03
 Ba-140  <    3.9936E-02
 La-140  <    1.9919E-02
 CE-141  <    9.0156E-03
 CE-144  <    4.1894E-02
 PM-144  <    1.6784E-02
 EU-152  <    2.7632E-02
 EU-154  <    1.3571E-01
 EU-155  <    2.2636E-02
 HF-181  <    1.4351E-02
 Ta-182  <    6.3248E-02
 Hg-203  <    1.2129E-02
 TL-208  <    1.4978E-02
 pm-146  <    3.8271E-02
 y-88    <    1.9025E-02
 PB-210 #     2.1727E+00   1.0422E+01%               5.128E-01
 PB-212       6.2176E-02   1.8089E+01%               2.585E-02
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 PB-214  <    2.0948E-02
 BI-207  <    1.5057E-02
 BI-212  <    2.6967E-01
 BI-214       8.0694E-02   2.5090E+01%               4.199E-02
 BI-210M <    1.1397E-02
 RA-224  <    1.8352E-01
 AC-228  <    8.6624E-02
 TH-227  <    6.5332E-02
 TH-229  <    1.1940E-01
 TH-234 #     2.2136E+00   8.9552E+00%               4.055E-01
 PA-231  <    2.6265E-01
 PA-233  <    1.7685E-02
 PA-234  <    2.5030E-02
 PA-234M <    3.9467E+00
 U-235  #     1.1575E-01   2.5222E+01%               7.110E-02
 AM-241  <    3.9077E-02
 Np-237  <    7.0936E-02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.1 keV)     5.545E+00  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 8_20190607016_BGLong                                                       
Description: Background Long PBC Count
   Acquired: 6/7/2019 6:40:17 PM
   Detector: Detector # 8
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.56      1.39      1.45      1.59      1.68      1.74    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Joey Sausto         Reviewer: Joey Sausto
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 3:10:52 PMPage  1
 TestAmerica Inc                 Spectrum name: 8_20190607016_BGLong.An1         
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det8\8_20190607016_BGLong.An1

 Acquisition information
        Start time:                 6/7/2019 6:40:17 PM
        Live time:              72000
        Real time:              73795
        Dead time:                  2.43 %
        Detector ID:                    8

 Detector system                                                
      Ge 8 SN/174                                                     
                                                                      

 Calibration
        Filename:                   8_QC.Clb
      Ge8_QC                                                          
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:34:41 AM
             Zero offset:           0.052 keV
             Gain:                  0.250 keV/channel
             Quadratic:             5.282E-10 keV/channel^2

        Efficiency Calibration
             Created:               1/6/2011 8:07:20 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.55keV )
        Stop channel:            8000 (  1999.97keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
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 TestAmerica Inc                 Spectrum name: 8_20190607016_BGLong.An1         
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   19 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.0838

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    59.58      449.   9.90   1.02  8.697E-02    59.54  35.900  2.000E-01 AM241 
    63.30     1066.   4.58   1.03  9.246E-02    63.29   3.810  4.202E+00 TH234 
    84.17      166.  29.95   0.91  1.232E-01
    92.60     1989.   4.36   1.11  1.295E-01    92.59   5.584  3.820E+00 TH234 
                                                93.35   5.561  3.833E+00 AC228 
   144.08      230.  22.06   1.01  1.247E-01   143.79  10.960  2.336E-01 U235  
   163.34      168.  28.89   1.13  1.171E-01   163.38   5.080  3.921E-01 U235  
                                               162.66   6.220  3.195E-01 Ba140 
   185.76     1093.   5.73   1.00  1.108E-01   185.72  54.000  2.538E-01 U235  
                                               185.99   3.280  4.181E+00 Ra226 
   198.28      216.  21.93   1.67  1.074E-01
   238.73      332.  12.99   1.04  9.636E-02   238.63  43.300  1.106E-01 PB212 
   511.10     1568.   4.77   2.45  4.529E-02   511.86  20.000  2.407E+00 RH106 
   569.76       87.  27.89   2.23  4.064E-02   569.70  97.740  3.030E-02 BI207 
                                               569.32  15.380  1.924E-01 CS134 
                                               569.47   8.200  3.610E-01 PA234 
   583.41      156.  22.98   1.44  3.958E-02   583.02  84.500  6.478E-02 TL208 
   596.79       95.  28.68   0.50  3.849E-02
   609.46      151.  26.46   0.84  3.750E-02   609.31  46.090  1.214E-01 BI214 
   661.83      253.  14.18   1.30  3.333E-02   661.66  85.210  1.238E-01 CS137 
  1001.23      142.  24.83   1.64  2.157E-02  1001.00   0.837  1.089E+01 PA234M
                                              1001.00   0.837  1.089E+01 PA234M
  1120.94       79.  29.33   0.49  1.933E-02  1120.29  15.100  3.774E-01 BI214 
                                              1120.55  99.987  5.702E-02 Sc46  
  1173.05      136.  22.00   2.74  1.834E-02  1173.24  99.900  1.029E-01 CO60  
  1332.35      121.  17.30   2.36  1.637E-02  1332.50  99.980  1.027E-01 CO60  
  1460.68      133.  19.17   2.06  1.543E-02  1460.83  10.670  1.124E+00 K40   
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 TestAmerica Inc                 Spectrum name: 8_20190607016_BGLong.An1         
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   336.51    84.17       728.       166. 1.347E+03   29.95   0.911  -      s 
   792.97   198.28       555.       216. 2.015E+03   21.93   1.668  -      s 
  2044.31   511.10       484.      1568. 3.462E+04    4.77   2.455  -      s 
  2387.10   596.79       185.        95. 2.468E+03   28.68   0.503  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 AM-241    237.95    59.54       764.       450.     0.006     9.88   1.022D
 TH-234    252.96    63.29       657.      1066.     0.015     4.58   1.025D
 TH-234    370.20    92.60      1188.      1989.     0.028     4.36   1.111 
 U-235     576.13   144.08       670.       230.     0.003    22.06   1.007s
 U-235     653.19   163.34       625.       168.     0.002    28.89   1.132 
 U-235     742.71   185.72       681.      1083.     0.015     4.20   1.001D
 PB-212    954.78   238.73       460.       332.     0.005    12.99   1.035 
 BI-207   2278.97   569.76       149.        87.     0.001    27.89   2.227s
 TL-208   2333.54   583.41       242.       156.     0.002    22.98   1.440 
 BI-214   2437.75   609.46       299.       151.     0.002    26.46   0.841s
 CS-137   2647.25   661.83       215.       253.     0.004    14.18   1.299s
 PA-234M  4004.90  1001.23       164.       142.     0.002    24.83   1.639 
 BI-214   4483.78  1120.94        87.        79.     0.001    29.33   0.489s
 CO-60    4692.21  1173.05       113.       136.     0.002    22.00   2.737s
 CO-60    5329.46  1332.35        56.       121.     0.002    17.30   2.362s
 K-40     5842.78  1460.68        76.       133.     0.002    19.17   2.062 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.1236E+00                                      4.66E+11             
                          1460.83 1.124E+00  (  3.653E-01 1.92E+01 1.07E+01 G  
 
CO-60    F   1.0276E-01                                      1.93E+03             
                          1332.50 1.027E-01 @(  3.189E-02 1.73E+01 1.00E+02 G  
                          1173.24 1.029E-01 *(  3.967E-02 2.20E+01 9.99E+01 G  
 
CS-137   I   1.2385E-01                                      1.10E+04             
                           661.66 1.238E-01  (  3.470E-02 1.42E+01 8.52E+01 G  
 
TL-208   N   6.4778E-02                                      6.98E+02             
                           583.02 6.478E-02  (  3.123E-02 2.30E+01 8.45E+01 G  
                           277.28 0.000E+00 %   1.528E-01 4.95E+01 6.31E+00 G  
                           860.56 0.000E+00 %   1.593E-01 3.83E+01 1.24E+01 G  
 
PB-212   N   1.1059E-01                                      6.98E+02             
                           238.63 1.106E-01  (  3.415E-02 1.30E+01 4.33E+01 G  
                           300.03 0.000E+00 &   3.091E-01 4.57E+01 3.28E+00 GA 
 
BI-207   C   3.0304E-02                                      1.18E+04             
                           569.70 3.030E-02  (  2.086E-02 2.79E+01 9.77E+01 G  
                          1063.66 0.000E+00 %   3.105E-02 6.67E+01 7.45E+01 G  
 
BI-214   N   1.2135E-01                                      5.84E+05             
                           609.31 1.214E-01  (  6.694E-02 2.65E+01 4.61E+01 G  
                          1120.29 3.774E-01 +   2.193E-01 2.93E+01 1.51E+01 G  
                          1764.49 0.000E+00 %   2.057E-01 1.40E+02 1.54E+01 G  
 
TH-234   N   4.2024E+00                                      1.63E+12             
                            63.29 4.202E+00  (  4.818E-01 4.58E+00 3.81E+00 G  
                            92.59 3.820E+00 -   3.137E-01 4.36E+00 5.58E+00 G  
 
PA-234M  N   1.0895E+01                                      1.63E+12             
                          1001.00 1.089E+01 $(  4.802E+00 2.48E+01 8.37E-01 G  
 
U-235    N   2.8381E-01                                      2.57E+11             
                           185.72 2.515E-01 }   2.886E-02 4.20E+00 5.40E+01 GA 
                           143.79 2.336E-01  (  1.253E-01 2.21E+01 1.10E+01 G  
                           205.33 0.000E+00 %   1.836E-01 3.42E+01 5.01E+00 G  
                           163.38 3.921E-01  (  2.782E-01 2.89E+01 5.08E+00 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AM-241   T   2.0032E-01                                      1.58E+05             
                            59.54 2.003E-01  (  5.853E-02 9.88E+00 3.59E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    8.6556E-02
 NA-22   <    2.5566E-02
 K-40         1.1236E+00   1.9165E+01%               3.653E-01
 Sc-46   <    1.9388E-02
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 3:10:52 PMPage  6
 TestAmerica Inc                 Spectrum name: 8_20190607016_BGLong.An1         
                                                                                 
 CR-51   <    1.0349E-01
 MN-54   <    2.1986E-02
 FE-59   <    4.9463E-02
 Co-56   <    2.0949E-02
 CO-57   <    1.6453E-02
 CO-58   <    1.8958E-02
 CO-60  #     1.0276E-01   1.3996E+01%               3.189E-02
 ZN-65   <    6.4189E-02
 NB-94   <    2.1276E-02
 ZR-95   <    3.4150E-02
 NB-95   <    1.4335E-02
 RU-103  <    1.7045E-02
 RH-106  <    2.6295E-01
 AG-108M <    1.7543E-02
 AG-110M <    2.7740E-02
 SN-113  <    2.5007E-02
 SB-124  <    2.4252E-02
 SB-125  <    5.3128E-02
 I-131   <    1.7201E-02
 BA-133  <    1.4084E-02
 CS-134  <    2.7110E-02
 CS-137 #     1.2385E-01   1.4182E+01%               3.470E-02
 CE-139  <    1.7197E-02
 Ba-140  <    6.4360E-02
 La-140  <    2.8489E-02
 CE-141  <    2.5652E-02
 CE-144  <    5.2081E-02
 PM-144  <    2.1486E-02
 EU-152  <    3.9527E-02
 EU-154  <    1.7663E-01
 EU-155  <    3.8049E-02
 HF-181  <    2.3894E-02
 Ta-182  <    9.3062E-02
 Hg-203  <    1.1621E-02
 TL-208       6.4778E-02   2.2982E+01%               3.123E-02
 pm-146  <    5.3493E-02
 y-88    <    2.3919E-02
 PB-210  <    3.9917E-01
 PB-212       1.1059E-01   1.2993E+01%               3.415E-02
 PB-214  <    5.7517E-02
 BI-207       3.0304E-02   2.7895E+01%               2.086E-02
 BI-212  <    3.8666E-01
 BI-214       1.2135E-01   2.6458E+01%               6.694E-02
 BI-210M <    1.8260E-02
 RA-224  <    3.8807E-01
 AC-228  <    1.1210E-01
 TH-227  <    1.0878E-01
 TH-229  <    2.0210E-01
 TH-234       4.2024E+00   4.5783E+00%               4.818E-01
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 3:10:52 PMPage  7
 TestAmerica Inc                 Spectrum name: 8_20190607016_BGLong.An1         
                                                                                 
 PA-231  <    4.1185E-01
 PA-233  <    2.9033E-02
 PA-234  <    4.4585E-02
 PA-234M#     1.0895E+01   2.4829E+01%               4.802E+00
 U-235        2.8381E-01   1.8175E+01%               1.253E-01
 AM-241       2.0032E-01   9.8810E+00%               5.853E-02
 Np-237  <    1.0817E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.5 to  2000.0 keV)     1.726E+01  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 9_20190607016_BGLong                                                       
Description: Background Long PBC Count
   Acquired: 6/7/2019 6:37:20 PM
   Detector: Detector # 9
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.89      1.53      1.65      1.81      2.14      2.26    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Joey Sausto         Reviewer: Joey Sausto
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 9_20190607016_BGLong                                                       
Description: Background Long PBC Count
   Acquired: 6/7/2019 6:37:20 PM
   Detector: Detector # 9
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.89      1.53      1.65      1.81      2.14      2.26    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Joey Sausto         Reviewer: Joey Sausto
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 12_20190607016_BGLong                                                      
Description: Background Long PBC Count
   Acquired: 6/7/2019 6:41:09 PM
   Detector: Detector #12
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.89      1.93      1.99      2.07      2.10    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Joey Sausto         Reviewer: Joey Sausto
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 14_20190607011_BGLong                                                      
Description: Background Long PBC Count
   Acquired: 6/7/2019 6:37:34 PM
   Detector: Detector #14
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.80      1.66      1.71      1.77      1.90      1.94    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Joey Sausto         Reviewer: kody Saulters
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 2:41:29 PMPage  1
 TestAmerica Inc                 Spectrum name: 14_20190607011_BGLong.An1        
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det14\14_20190607011_BGLong.An1

 Acquisition information
        Start time:                 6/7/2019 6:37:34 PM
        Live time:              72000
        Real time:              72020
        Dead time:                  0.03 %
        Detector ID:                   14

 Detector system                                                
      Ge14 SN/11080670                                                
                                                                      

 Calibration
        Filename:                   14_QC.Clb
      14_QC_79670-334_SOURCE E_042211                                 
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:48:23 AM
             Zero offset:           0.130 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.050E-08 keV/channel^2

        Efficiency Calibration
             Created:               5/1/2011 8:43:09 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.64keV )
        Stop channel:            8000 (  1999.51keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 2:41:29 PMPage  2
 TestAmerica Inc                 Spectrum name: 14_20190607011_BGLong.An1        
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   15 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1341

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.62      657.   9.63   0.87  6.133E-02    46.54   4.250  3.508E+00 PB210 
    63.35      632.   8.33   0.96  8.545E-02    63.29   3.810  2.697E+00 TH234 
    74.96      209.  19.13   0.78  1.022E-01
    77.14      163.  24.93   0.78  1.054E-01
    84.32      237.  22.61   0.84  1.157E-01
    92.64     1018.   7.06   1.13  1.215E-01    92.59   5.584  2.085E+00 TH234 
                                                93.35   5.561  2.093E+00 AC228 
   185.43      490.  11.61   1.05  1.072E-01   185.72  54.000  1.175E-01 U235  
   238.25      258.  17.54   1.13  9.399E-02   238.63  43.300  8.803E-02 PB212 
   294.88      165.  26.57   1.03  7.978E-02   295.09  19.300  1.486E-01 PB214 
   351.57      227.  16.38   1.05  6.556E-02   351.93  37.600  1.279E-01 PB214 
   510.53     1685.   5.28   2.28  4.544E-02   511.86  20.000  2.582E+00 RH106 
   583.02      148.  23.82   1.66  3.931E-02   583.02  84.500  6.168E-02 TL208 
   608.86      219.  19.64   1.04  3.712E-02   609.31  46.090  1.777E-01 BI214 
   726.81       96.  26.52   2.27  3.065E-02   727.17   7.550  5.762E-01 BI212 
  1051.30       46.  27.69   0.76  2.167E-02
  1119.70      114.  22.84   1.97  1.998E-02  1120.29  15.100  5.271E-01 BI214 
                                              1120.55  99.987  7.963E-02 Sc46  
                                              1121.30  34.900  2.284E-01 Ta182 
  1460.73      111.  21.92   1.45  1.557E-02  1460.83  10.670  9.263E-01 K40   
  1764.40       84.  21.65   1.33  1.327E-02  1764.49  15.400  5.743E-01 BI214 
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 2:41:29 PMPage  3
 TestAmerica Inc                 Spectrum name: 14_20190607011_BGLong.An1        
                                                                                 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.22    74.97       692.       209. 2.041E+03   19.13   0.777  -       D
   307.95    77.15       746.       163. 1.549E+03   24.93   0.780  -      sD
   336.64    84.32       878.       237. 2.048E+03   22.61   0.841  -      s 
  2041.22   510.53       705.      1685. 3.708E+04    5.28   2.282  -        
  4204.65  1051.30        40.        46. 2.107E+03   27.69   0.758  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.90    46.62       955.       657.     0.009     9.63   0.873 
 TH-234    252.79    63.35       754.       632.     0.009     8.33   0.964s
 TH-234    369.93    92.64      1131.      1018.     0.014     7.06   1.126s
 U-235     741.00   185.43       782.       490.     0.007    11.61   1.050s
 PB-212    952.22   238.25       563.       258.     0.004    17.54   1.131s
 PB-214   1178.70   294.88       477.       165.     0.002    26.57   1.031s
 PB-214   1405.43   351.57       345.       227.     0.003    16.38   1.051 
 TL-208   2331.20   583.02       242.       148.     0.002    23.82   1.661s
 BI-214   2434.57   608.86       348.       219.     0.003    19.64   1.039s
 BI-212   2906.41   726.81       138.        96.     0.001    26.52   2.269s
 BI-214   4478.35  1119.70       104.       114.     0.002    22.84   1.969s
 K-40     5843.15  1460.73        82.       111.     0.002    21.92   1.448s
 BI-214   7058.72  1764.40        38.        84.     0.001    21.65   1.332s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 2:41:29 PMPage  4
 TestAmerica Inc                 Spectrum name: 14_20190607011_BGLong.An1        
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   9.2634E-01                                      4.66E+11             
                          1460.83 9.263E-01  (  3.757E-01 2.19E+01 1.07E+01 G  
 
TL-208   N   6.1680E-02                                      6.98E+02             
                           583.02 6.168E-02  (  3.142E-02 2.38E+01 8.45E+01 G  
                           277.28 0.000E+00 %   1.632E-01 3.12E+01 6.31E+00 G  
                           860.56 0.000E+00 %   1.714E-01 1.36E+02 1.24E+01 G  
 
PB-210   N   3.5076E+00                                      8.14E+03             
                            46.54 3.508E+00  (  7.833E-01 9.63E+00 4.25E+00 G  
 
PB-212   N   8.8025E-02                                      6.98E+02             
                           238.63 8.803E-02  (  3.871E-02 1.75E+01 4.33E+01 G  
                           300.03 0.000E+00 %   3.335E-01 6.82E+02 3.28E+00 GA 
 
PB-214   N   1.3493E-01                                      5.84E+05             
                           351.93 1.279E-01  (  5.039E-02 1.64E+01 3.76E+01 G  
                           295.09 1.486E-01  (  9.434E-02 2.66E+01 1.93E+01 G  
                           242.00 0.000E+00 ?   2.152E-01 0.00E+00 7.43E+00 GA 
 
BI-212   N   5.7618E-01                                      6.98E+02             
                           727.17 5.762E-01  (  3.448E-01 2.65E+01 7.55E+00 G  
                           785.42 0.000E+00 %   1.453E+00 8.10E+01 1.28E+00 GA 
 
BI-214   N   1.7770E-01                                      5.84E+05             
                           609.31 1.777E-01 *(  7.288E-02 1.96E+01 4.61E+01 G  
                          1120.29 5.271E-01 +   2.307E-01 2.28E+01 1.51E+01 G  
                          1764.49 5.743E-01 +   2.149E-01 2.17E+01 1.54E+01 G  
 
TH-234   N   2.6967E+00                                      1.63E+12             
                            63.29 2.697E+00 *(  5.578E-01 8.33E+00 3.81E+00 G  
                            92.59 2.085E+00 -   3.264E-01 7.06E+00 5.58E+00 G  
 
U-235    N   1.1748E-01                                      2.57E+11             
                           185.72 1.175E-01 *   3.194E-02 1.16E+01 5.40E+01 GA 
                           143.79 0.000E+00 %   9.004E-02 1.00E+03 1.10E+01 G  
                           205.33 0.000E+00 %   2.065E-01 9.03E+01 5.01E+00 G  
                           163.38 0.000E+00 &   2.109E-01 1.00E+03 5.08E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 2:41:29 PMPage  5
 TestAmerica Inc                 Spectrum name: 14_20190607011_BGLong.An1        
                                                                                 
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.5288E-01
 NA-22   <    4.7495E-02
 K-40         9.2634E-01   2.1918E+01%               3.757E-01
 Sc-46   <    3.1702E-02
 CR-51   <    1.2270E-01
 MN-54   <    2.1010E-02
 FE-59   <    4.1366E-02
 Co-56   <    2.0790E-02
 CO-57   <    1.3203E-02
 CO-58   <    1.9039E-02
 CO-60   <    2.5252E-02
 ZN-65   <    4.9158E-02
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 2:41:29 PMPage  6
 TestAmerica Inc                 Spectrum name: 14_20190607011_BGLong.An1        
                                                                                 
 NB-94   <    2.3621E-02
 ZR-95   <    3.2532E-02
 NB-95   <    1.9025E-02
 RU-103  <    1.4704E-02
 RH-106  <    2.0711E-01
 AG-108M <    1.4406E-02
 AG-110M <    1.7032E-02
 SN-113  <    2.0174E-02
 SB-124  <    2.1724E-02
 SB-125  <    4.3957E-02
 I-131   <    1.5141E-02
 BA-133  <    2.4228E-02
 CS-134  <    2.4701E-02
 CS-137  <    3.4412E-02
 CE-139  <    1.7219E-02
 Ba-140  <    5.9959E-02
 La-140  <    2.5560E-02
 CE-141  <    2.1117E-02
 CE-144  <    1.1184E-01
 PM-144  <    2.5794E-02
 EU-152  <    6.8349E-02
 EU-154  <    1.6405E-01
 EU-155  <    3.6746E-02
 HF-181  <    2.4976E-02
 Ta-182  <    7.4330E-02
 Hg-203  <    1.6348E-02
 TL-208       6.1680E-02   2.3818E+01%               3.142E-02
 pm-146  <    6.0130E-02
 y-88    <    2.4874E-02
 PB-210       3.5076E+00   9.6258E+00%               7.833E-01
 PB-212 #     8.8025E-02   1.7536E+01%               3.871E-02
 PB-214       1.3493E-01   1.5607E+01%               5.039E-02
 BI-207  <    2.9272E-02
 BI-212       5.7618E-01   2.6517E+01%               3.448E-01
 BI-214       1.7770E-01   1.9639E+01%               7.288E-02
 BI-210M <    2.0201E-02
 RA-224  <    4.4417E-01
 AC-228  <    1.0524E-01
 TH-227  <    1.2062E-01
 TH-229  <    2.3962E-01
 TH-234 #     2.6967E+00   8.3289E+00%               5.578E-01
 PA-231  <    6.8964E-01
 PA-233  <    2.9984E-02
 PA-234  <    5.8284E-02
 PA-234M <    2.6156E+00
 Ra-226  <    6.2461E-01
 U-235  #     1.1748E-01   1.1607E+01%               3.194E-02
 AM-241  <    3.3556E-02
 Np-237  <    1.2477E-01
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 2:41:29 PMPage  7
 TestAmerica Inc                 Spectrum name: 14_20190607011_BGLong.An1        
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.5 keV)     8.287E+00  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 17_20190607011_BGLong                                                      
Description: Background Long PBC Count
   Acquired: 6/7/2019 6:43:01 PM
   Detector: Detector #17
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.32      2.18      2.23      2.33      2.42      2.46    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Joey Sausto         Reviewer: kody Saulters
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 2:56:51 PMPage  1
 TestAmerica Inc                 Spectrum name: 17_20190607011_BGLong.An1        
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det17\17_20190607011_BGLong.An1

 Acquisition information
        Start time:                 6/7/2019 6:43:01 PM
        Live time:              72000
        Real time:              72754
        Dead time:                  1.04 %
        Detector ID:                   17

 Detector system                                                
      Ge17 SN/11080671                                                
                                                                      

 Calibration
        Filename:                   17_QC.Clb
      17_QC_83725-334_SOURCE H_042211                                 
                                                                      

        Energy Calibration                                      
             Created:               2/29/2012 10:33:23 AM
             Zero offset:           0.108 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.584E-08 keV/channel^2

        Efficiency Calibration
             Created:               5/1/2011 11:17:56 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.63keV )
        Stop channel:            8000 (  1999.54keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 2:56:51 PMPage  2
 TestAmerica Inc                 Spectrum name: 17_20190607011_BGLong.An1        
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   25 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1645

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.67     1322.   6.00   0.73  5.957E-02    46.54   4.250  7.273E+00 PB210 
    63.37     1000.   6.85   0.77  8.047E-02    63.29   3.810  4.534E+00 TH234 
    75.04      307.  15.09   0.80  9.503E-02
    77.13      203.  22.95   0.80  9.764E-02
    84.63      297.  18.95   1.29  1.071E-01
    92.72     1710.   4.64   1.04  1.119E-01    92.59   5.584  3.803E+00 TH234 
                                                93.35   5.561  3.815E+00 AC228 
   143.55      183.  27.60   0.40  1.094E-01   143.79  10.960  2.119E-01 U235  
   185.66      939.   8.67   0.84  9.857E-02   185.72  54.000  2.449E-01 U235  
                                               185.99   3.280  4.035E+00 Ra226 
   198.19      229.  25.25   1.01  9.573E-02
   205.34      202.  27.18   1.25  9.411E-02   205.33   5.010  5.965E-01 U235  
   238.60      380.  10.77   0.95  8.656E-02   238.63  43.300  1.407E-01 PB212 
   241.59      145.  25.33   0.96  8.588E-02   240.99   4.100  5.726E-01 RA224 
                                               242.00   7.430  3.168E-01 PB214 
   295.05      211.  25.19   1.21  7.372E-02   295.09  19.300  2.061E-01 PB214 
   338.33      144.  25.69   0.92  6.389E-02   338.32  12.010  2.606E-01 AC228 
   352.02      307.  17.13   0.83  6.078E-02   351.93  37.600  1.865E-01 PB214 
   511.01     2293.   4.44   2.63  4.377E-02   511.86  20.000  3.646E+00 RH106 
   583.65      198.  20.23   1.05  3.883E-02   583.02  84.500  8.358E-02 TL208 
   609.25      323.  16.91   1.47  3.710E-02   609.31  46.090  2.624E-01 BI214 
                                               610.30   5.750  2.107E+00 RU103 
   911.11      165.  25.82   1.38  2.355E-02   911.16  29.000  3.356E-01 AC228 
  1001.14      155.  20.55   1.20  2.198E-02  1001.00   0.837  1.170E+01 PA234M
  1120.41      129.  29.69   1.22  1.989E-02  1120.29  15.100  5.965E-01 BI214 
                                              1120.55  99.987  9.011E-02 Sc46  
  1460.71      397.   9.14   1.50  1.609E-02  1460.83  10.670  3.213E+00 K40   
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 2:56:51 PMPage  3
 TestAmerica Inc                 Spectrum name: 17_20190607011_BGLong.An1        
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1765.00      120.  18.05   1.84  1.381E-02  1764.49  15.400  7.849E-01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.58    75.01       921.       307. 3.233E+03   15.09   0.802  -       D
   307.92    77.09       986.       203. 2.081E+03   22.95   0.804  -       D
   337.93    84.63      1014.       297. 2.775E+03   18.95   1.293  -      s 
   791.96   198.19       890.       229. 2.392E+03   25.25   1.011  -      s 
  2042.93   510.34       896.      2293. 5.239E+04    4.44   2.632  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.15    46.67      1245.      1322.     0.018     6.00   0.729 
 TH-234    252.93    63.37      1164.      1000.     0.014     6.85   0.771 
 TH-234    370.25    92.72      1312.      1710.     0.024     4.64   1.045s
 U-235     573.51   143.55       834.       183.     0.003    27.60   0.405s
 U-235     742.10   185.72      1313.       812.     0.011     6.28   0.845D
 U-235     820.57   205.34       808.       202.     0.003    27.18   1.248s
 PB-212    953.67   238.63       646.       379.     0.005    10.78   0.954D
 PB-214    967.13   242.00       519.       130.     0.002    26.38   0.958D
 PB-214   1179.28   295.05       683.       211.     0.003    25.19   1.209s
 AC-228   1352.34   338.33       408.       144.     0.002    25.69   0.918 
 PB-214   1407.11   352.02       615.       307.     0.004    17.13   0.834s
 TL-208   2332.52   583.41       429.       198.     0.003    24.84   1.047 
 BI-214   2435.85   609.25       532.       323.     0.004    16.91   1.469s
 AC-228   3643.40   911.11       275.       165.     0.002    25.82   1.383s
 PA-234M  4003.62  1001.14       172.       155.     0.002    20.55   1.200s
 BI-214   4480.85  1120.41       217.       129.     0.002    29.69   1.223s
 K-40     5842.76  1460.71       120.       397.     0.006     9.14   1.496s
 BI-214   7060.87  1765.00        57.       120.     0.002    18.05   1.843 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 2:56:51 PMPage  4
 TestAmerica Inc                 Spectrum name: 17_20190607011_BGLong.An1        
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   3.2127E+00                                      4.66E+11             
                          1460.83 3.213E+00  (  4.350E-01 9.14E+00 1.07E+01 G  
 
TL-208   N   8.3653E-02                                      6.98E+02             
                           583.02 8.365E-02  (  4.197E-02 2.48E+01 8.45E+01 G  
                           277.28 0.000E+00 %   2.141E-01 1.00E+03 6.31E+00 G  
                           860.56 0.000E+00 %   2.044E-01 2.11E+02 1.24E+01 G  
 
PB-210   N   7.2725E+00                                      8.14E+03             
                            46.54 7.273E+00  (  9.194E-01 6.00E+00 4.25E+00 G  
 
PB-212   N   1.4060E-01                                      6.98E+02             
                           238.63 1.406E-01  (  4.492E-02 1.08E+01 4.33E+01 G  
                           300.03 0.000E+00 &   4.250E-01 1.00E+03 3.28E+00 GA 
 
PB-214   N   1.9317E-01                                      5.84E+05             
                           351.93 1.865E-01 @(  7.185E-02 1.71E+01 3.76E+01 G  
                           295.09 2.061E-01 *(  1.215E-01 2.52E+01 1.93E+01 G  
                           242.00 2.824E-01     2.374E-01 2.64E+01 7.43E+00 GA 
 
BI-214   N   2.6236E-01                                      5.84E+05             
                           609.31 2.624E-01 *(  8.951E-02 1.69E+01 4.61E+01 G  
                          1120.29 5.965E-01 +   3.300E-01 2.97E+01 1.51E+01 G  
                          1764.49 7.849E-01 +   2.472E-01 1.81E+01 1.54E+01 G  
 
AC-228   N   3.1362E-01                                      2.10E+03             
                           911.16 3.356E-01 @(  1.627E-01 2.58E+01 2.90E+01 G  
                           968.97 0.000E+00 %   1.528E-01 3.90E+01 1.75E+01 G  
                           338.32 2.606E-01  (  1.753E-01 2.57E+01 1.20E+01 G  
                            93.35 0.000E+00 ?   5.274E-01 0.00E+00 5.56E+00 XA 
 
TH-234   N   4.5338E+00                                      1.63E+12             
                            63.29 4.534E+00  (  7.333E-01 6.85E+00 3.81E+00 G  
                            92.59 3.803E+00 -   3.813E-01 4.64E+00 5.58E+00 G  
 
PA-234M  N   1.1703E+01                                      1.63E+12             
                          1001.00 1.170E+01  (  4.819E+00 2.06E+01 8.37E-01 G  
                           766.41 0.000E+00 %   8.573E+00 1.48E+02 2.94E-01 G  
 
U-235    N   2.1191E-01                                      2.57E+11             
                           185.72 2.119E-01 }   4.478E-02 6.28E+00 5.40E+01 GA 
                           143.79 2.119E-01  (  1.591E-01 2.76E+01 1.10E+01 G  
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 2:56:51 PMPage  5
 TestAmerica Inc                 Spectrum name: 17_20190607011_BGLong.An1        
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           205.33 5.965E-01 +   3.981E-01 2.72E+01 5.01E+00 G  
                           163.38 0.000E+00 %   2.444E-01 8.89E+02 5.08E+00 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.5023E-01
 NA-22   <    3.6163E-02
 K-40         3.2127E+00   9.1412E+00%               4.350E-01
 Sc-46   <    2.2156E-02
 CR-51   <    1.3806E-01
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 2:56:51 PMPage  6
 TestAmerica Inc                 Spectrum name: 17_20190607011_BGLong.An1        
                                                                                 
 MN-54   <    2.4822E-02
 FE-59   <    4.9745E-02
 Co-56   <    2.5610E-02
 CO-57   <    2.0937E-02
 CO-58   <    2.2696E-02
 CO-60   <    2.9327E-02
 ZN-65   <    7.1799E-02
 NB-94   <    2.3834E-02
 ZR-95   <    4.1080E-02
 NB-95   <    4.6885E-02
 RU-103  <    1.7834E-02
 RH-106  <    2.3611E-01
 AG-108M <    1.8253E-02
 AG-110M <    6.3589E-02
 SN-113  <    2.4248E-02
 SB-124  <    3.4814E-02
 SB-125  <    5.1967E-02
 I-131   <    1.8398E-02
 BA-133  <    3.9964E-02
 CS-134  <    2.8257E-02
 CS-137  <    2.5137E-02
 CE-139  <    2.0120E-02
 Ba-140  <    6.6661E-02
 La-140  <    2.7751E-02
 CE-141  <    3.2763E-02
 CE-144  <    1.6371E-01
 PM-144  <    2.6150E-02
 EU-152  <    3.9729E-02
 EU-154  <    2.3147E-01
 EU-155  <    4.4916E-02
 HF-181  <    2.0436E-02
 Ta-182  <    1.5136E-01
 Hg-203  <    2.2028E-02
 TL-208       8.3653E-02   2.4841E+01%               4.197E-02
 pm-146  <    6.8285E-02
 y-88    <    2.6395E-02
 PB-210       7.2725E+00   6.0049E+00%               9.194E-01
 PB-212       1.4060E-01   1.0780E+01%               4.492E-02
 PB-214       1.9317E-01   1.5231E+01%               7.185E-02
 BI-207  <    2.8370E-02
 BI-212  <    4.7688E-01
 BI-214 #     2.6236E-01   1.6909E+01%               8.951E-02
 BI-210M <    2.5232E-02
 RA-224  <    4.9835E-01
 AC-228       3.1362E-01   1.8210E+01%               1.627E-01
 TH-227  <    1.5793E-01
 TH-229  <    2.8421E-01
 TH-234       4.5338E+00   6.8473E+00%               7.333E-01
 PA-231  <    6.6087E-01
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      ORTEC g v - i (1087) Env32  G800W064  6/8/2019 2:56:51 PMPage  7
 TestAmerica Inc                 Spectrum name: 17_20190607011_BGLong.An1        
                                                                                 
 PA-233  <    3.8857E-02
 PA-234  <    9.2343E-02
 PA-234M      1.1703E+01   2.0554E+01%               4.819E+00
 U-235        2.1191E-01   2.7599E+01%               1.591E-01
 AM-241  <    3.7675E-02
 Np-237  <    1.4904E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.5 keV)     2.793E+01  DPS           
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Gamma Spectroscopy Run Log

GV2Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

03/21/18  11:08 ZZZZZ
Batch

Analysis

365000

Count

ZZZZZ03/21/18  11:29 365000
JLWIC 160-365000/303/22/18  02:01 365000
JLWICV 160-365000/405/04/18  10:31 365000
JLWICB 160-431327/106/07/19  18:36 431327

CCV 160-432352/106/21/19  00:03 432352
KLSCCV 160-432352/206/21/19  00:24 432352
KLSCCB 160-432352/306/21/19  00:47 432352
KLS160-34284-4 AB03-MB03-0206/21/19  02:37 432352 901.143029630
KLS160-34284-11 AB03-MS02-0106/21/19  03:24 432352 901.143029630

ZZZZZ06/21/19  06:02 43235230
ZZZZZ06/21/19  06:45 43235260
ZZZZZ06/21/19  07:55 432352120
ZZZZZ06/21/19  10:38 43235260
ZZZZZ06/21/19  12:06 43235230
ZZZZZ06/21/19  12:47 43235230
ZZZZZ06/21/19  13:37 43235230
ZZZZZ06/21/19  14:51 43235230

GV5Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

03/26/12  15:05 JLWIC 160-12297/1
Batch

Analysis

12297

Count

JLWICV 160-12297/203/27/12  10:12 12297
JLWICB 160-431324/106/07/19  18:36 431324

CCV 160-432349/106/21/19  00:03 432349
KLSCCV 160-432349/206/21/19  00:25 432349
KLSCCB 160-432349/306/21/19  00:47 432349
KLS160-34284-5 AB03-MB04-0106/21/19  02:39 432349 901.143029630
KLS160-34284-12 AB03-MS02-0206/21/19  03:24 432349 901.143029630

ZZZZZ06/21/19  06:02 43234930
ZZZZZ06/21/19  07:21 43234960
ZZZZZ06/21/19  08:27 43234930
ZZZZZ06/21/19  09:00 43234930
ZZZZZ06/21/19  10:06 43234930
ZZZZZ06/21/19  10:43 43234930
ZZZZZ06/21/19  11:19 43234930
ZZZZZ06/21/19  12:02 43234930
ZZZZZ06/21/19  12:46 43234930
ZZZZZ06/21/19  13:36 43234930
ZZZZZ06/21/19  14:50 43234930

GV7Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

03/05/12  14:07 JLWIC 160-12302/1
Batch

Analysis

12302

Count

JLWICV 160-12302/203/27/12  15:25 12302
JLWICB 160-431325/106/07/19  18:38 431325

CCV 160-432350/106/21/19  00:02 432350
KLSCCV 160-432350/206/21/19  00:23 432350
KLSCCB 160-432350/306/21/19  00:48 432350
KLS160-34284-6 AB03-MB04-0206/21/19  02:37 432350 901.143029630
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Gamma Spectroscopy Run Log

GV7 (Continued)Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

6006/21/19  03:25 ZZZZZ
Batch

Analysis

432350

Count

ZZZZZ06/21/19  05:49 43235060
ZZZZZ06/21/19  06:57 43235060
ZZZZZ06/21/19  08:09 432350120
ZZZZZ06/21/19  10:20 432350120
ZZZZZ06/21/19  12:39 432350120
ZZZZZ06/21/19  14:49 432350120

GV8Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

03/27/12  10:58 JLWIC 160-12311/1
Batch

Analysis

12311

Count

JLWICV 160-12311/203/29/12  01:58 12311
JLWICB 160-431326/106/07/19  18:40 431326

CCV 160-432351/106/21/19  00:02 432351
KLSCCV 160-432351/206/21/19  00:25 432351
KLSCCB 160-432351/306/21/19  00:49 432351
KLS160-34284-7 AB03-MB05-0106/21/19  02:36 432351 901.143029630
KLS160-34284-14 AB03-MS03-0206/21/19  03:26 432351 901.143029630
KLS160-34284-16 DU DUP-6 DU06/21/19  06:01 432351 901.143029630

ZZZZZ06/21/19  06:40 43235160
ZZZZZ06/21/19  07:56 43235160
ZZZZZ06/21/19  09:03 43235160
ZZZZZ06/21/19  10:30 43235160
ZZZZZ06/21/19  11:36 43235130
ZZZZZ06/21/19  12:45 43235130
ZZZZZ06/21/19  13:20 43235130
ZZZZZ06/21/19  14:51 43235130

GV9Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

05/03/12  13:37 JLWIC 160-12326/1
Batch

Analysis

12326

Count

JLWICV 160-12326/206/14/12  10:54 12326
JLWICB 160-431323/106/07/19  18:37 431323
JLWICB 160-431371/106/07/19  18:37 431371
KLSCCB 160-432232/106/20/19  00:08 432232

CCV 160-432232/206/20/19  00:52 432232
KLSCCV 160-432232/306/20/19  01:12 432232

ZZZZZ06/20/19  07:04 43223230
ZZZZZ06/20/19  08:25 43223230
ZZZZZ06/20/19  08:58 43223230
ZZZZZ06/20/19  10:10 43223230
ZZZZZ06/20/19  10:44 43223260
ZZZZZ06/20/19  12:08 43223230
ZZZZZ06/20/19  12:42 43223230
ZZZZZ06/20/19  13:36 43223230
ZZZZZ06/20/19  14:12 43223230
ZZZZZ06/20/19  14:49 43223230
ZZZZZ06/20/19  15:36 43223230
ZZZZZ06/20/19  16:37 43223230
ZZZZZ06/20/19  19:21 43223230
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Gamma Spectroscopy Run Log

GV9 (Continued)Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

3006/20/19  20:46 ZZZZZ
Batch

Analysis

432232

Count

KLSMB 160-430296/1-A06/20/19  21:59 432232 901.143029630
KLS160-34284-3 AB03-MB03-0106/20/19  22:35 432232 901.143029630
KLSCCB 160-432354/106/21/19  00:05 432354

CCV 160-432354/206/21/19  00:55 432354
KLSCCV 160-432354/306/21/19  01:15 432354
KLS160-34284-8 AB03-MB05-0206/21/19  02:39 432354 901.143029630
KLS160-34284-15 DUP-506/21/19  03:22 432354 901.143029630
KLS160-34284-13 AB03-MS03-0106/21/19  06:06 432354 901.143029630

ZZZZZ06/21/19  06:41 43235430
ZZZZZ06/21/19  07:15 432354120
ZZZZZ06/21/19  09:19 43235430
ZZZZZ06/21/19  10:02 43235430
ZZZZZ06/21/19  10:34 43235430
ZZZZZ06/21/19  11:34 43235460
ZZZZZ06/21/19  12:42 43235430
ZZZZZ06/21/19  13:15 43235430
ZZZZZ06/21/19  14:20 43235430
ZZZZZ06/21/19  14:58 43235430
ZZZZZ06/21/19  15:37 43235430

GV12Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

04/18/18  13:54 JLWIC 160-364854/1
Batch

Analysis

364854

Count

JLWICV 160-364854/204/24/18  09:26 364854
JLWICB 160-431322/106/07/19  18:41 431322
KLSCCB 160-432231/106/20/19  00:06 432231

CCV 160-432231/206/20/19  01:41 432231
KLSCCV 160-432231/306/20/19  02:01 432231

ZZZZZ06/20/19  07:06 43223130
ZZZZZ06/20/19  08:15 43223130
ZZZZZ06/20/19  08:56 43223130
ZZZZZ06/20/19  10:12 43223130
ZZZZZ06/20/19  10:48 43223130
ZZZZZ06/20/19  12:16 43223130
ZZZZZ06/20/19  12:48 43223130
ZZZZZ06/20/19  13:33 43223130
ZZZZZ06/20/19  14:13 43223130
ZZZZZ06/20/19  14:51 43223130
ZZZZZ06/20/19  15:34 43223130
ZZZZZ06/20/19  19:37 43223130

KLSLCS 160-430296/2-A06/20/19  22:06 432231 901.143029630
KLSCCB 160-432353/106/21/19  00:02 432353

CCV 160-432353/206/21/19  02:21 432353
KLSCCV 160-432353/306/21/19  02:42 432353
KLS160-34284-16 DUP-606/21/19  03:26 432353 901.143029630
KLS160-34284-15 DU DUP-5 DU06/21/19  06:00 432353 901.143029630

ZZZZZ06/21/19  06:35 43235330
ZZZZZ06/21/19  07:17 43235330
ZZZZZ06/21/19  08:14 43235330
ZZZZZ06/21/19  08:47 43235330
ZZZZZ06/21/19  09:23 43235330
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Gamma Spectroscopy Run Log

GV12 (Continued)Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

3006/21/19  10:04 ZZZZZ
Batch

Analysis

432353

Count

ZZZZZ06/21/19  10:36 43235360
ZZZZZ06/21/19  11:51 43235330
ZZZZZ06/21/19  12:44 43235330
ZZZZZ06/21/19  13:18 43235330
ZZZZZ06/21/19  14:35 43235330

GV14Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

04/23/12  09:56 JLWIC 160-12359/1
Batch

Analysis

12359

Count

JLWICV 160-12359/204/24/12  08:12 12359
JLWICB 160-431329/106/07/19  18:37 431329

CCV 160-432234/106/20/19  00:05 432234
KLSCCV 160-432234/206/20/19  00:26 432234
KLSCCB 160-432234/306/20/19  00:52 432234

ZZZZZ06/20/19  06:20 432234120
ZZZZZ06/20/19  08:48 432234120
ZZZZZ06/20/19  11:45 43223460
ZZZZZ06/20/19  13:55 43223460
ZZZZZ06/20/19  15:14 43223460
ZZZZZ06/20/19  19:19 43223460

KLS160-34284-1 AB03-MB01-0106/20/19  21:59 432234 901.143029630
CCV 160-432365/106/21/19  00:03 432365

KLSCCV 160-432365/206/21/19  00:23 432365
KLSCCB 160-432365/306/21/19  00:46 432365
KLS160-34284-9 AB03-MS01-0106/21/19  02:40 432365 901.143029630

ZZZZZ06/21/19  03:21 43236560
ZZZZZ06/21/19  05:45 43236560
ZZZZZ06/21/19  07:05 432365120
ZZZZZ06/21/19  09:11 432365120
ZZZZZ06/21/19  11:44 43236560
ZZZZZ06/21/19  12:57 43236560
ZZZZZ06/21/19  16:14 432365120

GV17Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

03/26/12  06:29 JLWIC 160-12390/1
Batch

Analysis

12390

Count

JLWICV 160-12390/203/26/12  09:29 12390
JLWICB 160-431330/106/07/19  18:43 431330

CCV 160-432233/106/20/19  00:06 432233
CCV 160-432233/206/20/19  00:26 432233
CCV 160-432233/306/20/19  00:49 432233
CCV 160-432233/406/20/19  01:10 432233
CCB 160-432233/506/20/19  01:34 432233
CCV 160-432233/606/20/19  05:14 432233
CCV 160-432233/706/20/19  05:34 432233
ZZZZZ06/20/19  06:27 432233120
ZZZZZ06/20/19  08:46 432233120
ZZZZZ06/20/19  11:08 43223360
ZZZZZ06/20/19  12:10 432233
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Gamma Spectroscopy Run Log

GV17 (Continued)Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

6006/20/19  12:57 ZZZZZ
Batch

Analysis

432233

Count

ZZZZZ06/20/19  14:04 43223360
ZZZZZ06/20/19  15:11 43223360
ZZZZZ06/20/19  16:35 43223360
ZZZZZ06/20/19  19:15 43223360

KLS160-34284-2 AB03-MB02-0106/20/19  22:25 432233 901.143029630
CCV 160-432366/106/21/19  00:00 432366

KLSCCV 160-432366/206/21/19  00:21 432366
KLSCCB 160-432366/306/21/19  00:45 432366
KLS160-34284-10 AB03-MS01-0206/21/19  02:42 432366 901.143029630

ZZZZZ06/21/19  03:20 43236660
ZZZZZ06/21/19  05:48 43236660
ZZZZZ06/21/19  06:54 43236660
ZZZZZ06/21/19  08:00 43236660
ZZZZZ06/21/19  09:12 432366120
ZZZZZ06/21/19  11:47 43236660
ZZZZZ06/21/19  12:58 43236660
ZZZZZ06/21/19  14:22 43236660
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Login Sample Receipt Checklist

Client: ARCADIS U.S., Inc. Job Number: 160-34284-1

SDG Number: AB03 RSE VD

Login Number: 34284

Question Answer Comment

Creator: Vania, Ivan H

List Source: Eurofins TestAmerica, St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice. non-rad received on ice

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

N/ASample bottles are completely filled.

N/ASample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

N/AMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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ANALYTICAL REPORT
Eurofins TestAmerica, St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

Laboratory Job ID: 160-34285-1
Laboratory Sample Delivery Group: Rinsate
Client Project/Site: Cameron Area Mine Sites - En Pro
Sampling Event: Spring 2019

For:
ARCADIS U.S., Inc.
630 Plaza Drive
Suite 100
Highlands Ranch, Colorado 80129-2377

Attn: Mr. Drew Werth

Authorized for release by:
8/8/2019 10:34:17 AM

Ivan Vania, Project Manager II
(314)298-8566
ivan.vania@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Case Narrative
Client: ARCADIS U.S., Inc. Job ID: 160-34285-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: Rinsate

Job ID: 160-34285-1

Laboratory: Eurofins TestAmerica, St. Louis

Narrative

CASE NARRATIVE

Client: ARCADIS U.S., Inc.

Project: Cameron Area Mine Sites - En Pro

Report Number: 160-34285-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

Eurofins TestAmerica, St. Louis attests to the validity of the laboratory data generated by Eurofins TestAmerica facilities reported herein.  
All analyses performed by Eurofins TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC 

procedures described in the application methods.  Eurofins TestAmerica’s operations groups have reviewed the data for compliance with 
the laboratory QA/QC plan, and data have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an ""as received"" basis unless otherwise indicated by the presence of a 
% solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.”

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 

sample-specific unless otherwise stated elsewhere in this narrative.

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 
receipt.

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report.

This laboratory report is confidential and is intended for the sole use of Eurofins TestAmerica and its client.

RECEIPT
The samples were received on 5/22/2019 1:50 PM; the samples arrived in good condition, properly preserved and, where required, on ice.  

The temperatures of the 8 coolers at receipt time were 0.0º C, 0.9º C, 1.3º C, 19.0º C, 19.0º C, 19.0º C, 19.0º C and 19.0º C.

METALS (ICP/MS)

Samples Rinsate-1 (160-34285-1), Rinsate-2 (160-34285-2) and Rinsate-3 (160-34285-3) were analyzed for Metals (ICP/MS) in 
accordance with EPA SW-846 Method 6020B. The samples were prepared on 05/28/2019 and analyzed on 06/11/2019. 

Eurofins TestAmerica, St. Louis
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Case Narrative
Client: ARCADIS U.S., Inc. Job ID: 160-34285-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: Rinsate

Job ID: 160-34285-1 (Continued)

Laboratory: Eurofins TestAmerica, St. Louis (Continued)

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

RADIUM-226 (GFPC)

Samples Rinsate-1 (160-34285-1), Rinsate-2 (160-34285-2) and Rinsate-3 (160-34285-3) were analyzed for Radium-226 (GFPC) in 
accordance with EPA Method 903.0. The samples were prepared on 06/10/2019 and analyzed on 08/05/2019. 

Preparation Batch 160-431274:

The following samples were prepared at a reduced aliquot due to limited volume: Rinsate-1 (160-34285-1), Rinsate-2 (160-34285-2) and 

Rinsate-3 (160-34285-3).  

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 
sample-specific unless otherwise stated elsewhere in this narrative.  Radiochemistry sample results are reported with the count 

date/time applied as the Activity Reference Date:  Rinsate-1 (160-34285-1), Rinsate-2 (160-34285-2), Rinsate-3 (160-34285-3), (LCS 

160-431274/1-A), (MB 160-431274/23-A), (160-33893-N-1-A), and (160-33893-K-1-A DU).

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Eurofins TestAmerica, St. Louis
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Login Sample Receipt Checklist

Client: ARCADIS U.S., Inc. Job Number: 160-34285-1

SDG Number: Rinsate

Login Number: 34285

Question Answer Comment

Creator: Vania, Ivan H

List Source: Eurofins TestAmerica, St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice. non-rad received on ice

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

N/ASample bottles are completely filled.

N/ASample Preservation Verified. Samples require preservation upon arrival at lab

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

N/AMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

Eurofins TestAmerica, St. Louis
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Definitions/Glossary
Job ID: 160-34285-1Client: ARCADIS U.S., Inc.

SDG: RinsateProject/Site: Cameron Area Mine Sites - En Pro

Qualifiers

Metals
Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

Rad
Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Glossary
These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

Eurofins TestAmerica, St. Louis
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Method Summary
Job ID: 160-34285-1Client: ARCADIS U.S., Inc.

SDG: RinsateProject/Site: Cameron Area Mine Sites - En Pro

Method Method Description LaboratoryProtocol

SW8466020B Metals (ICP/MS) TAL SL

EPA903.0 Radium-226 (GFPC) TAL SL

SW8463010A Preparation,  Total Metals TAL SL

NonePrecSep-21 Preparation, Precipitate Separation (21-Day In-Growth) TAL SL

Protocol References:

EPA = US Environmental Protection Agency

None = None

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Eurofins TestAmerica, St. Louis
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Sample Summary
Job ID: 160-34285-1Client: ARCADIS U.S., Inc.

SDG: RinsateProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID Client Sample ID ReceivedCollectedMatrix Asset ID

160-34285-1 Rinsate-1 Water 05/14/19 12:00 05/22/19 13:50

160-34285-2 Rinsate-2 Water 05/16/19 17:00 05/22/19 13:50

160-34285-3 Rinsate-3 Water 05/17/19 10:00 05/22/19 13:50

Eurofins TestAmerica, St. Louis
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Client Sample Results
Job ID: 160-34285-1Client: ARCADIS U.S., Inc.

SDG: RinsateProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34285-1Client Sample ID: Rinsate-1
Matrix: WaterDate Collected: 05/14/19 12:00

Date Received: 05/22/19 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 10 4.0 ug/L 05/28/19 10:29 06/11/19 17:32 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 ug/L 05/28/19 10:29 06/11/19 17:32 2Molybdenum ND

1.0 0.40 ug/L 05/28/19 10:29 06/11/19 17:32 2Uranium ND

10 4.0 ug/L 05/28/19 10:29 06/11/19 17:32 2Vanadium ND

20 7.5 ug/L 05/28/19 10:29 06/11/19 17:32 2Zinc ND

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.0452 U

(2σ+/-)

0.0717

(2σ+/-)

108/05/19 06:4406/10/19 12:57pCi/L0.1251.00

RL MDC

0.0716

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

06/10/19 12:57 08/05/19 06:44 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

84.2

Lab Sample ID: 160-34285-2Client Sample ID: Rinsate-2
Matrix: WaterDate Collected: 05/16/19 17:00

Date Received: 05/22/19 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 10 4.0 ug/L 05/28/19 10:29 06/11/19 17:53 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 ug/L 05/28/19 10:29 06/11/19 17:53 2Molybdenum ND

1.0 0.40 ug/L 05/28/19 10:29 06/11/19 17:53 2Uranium 0.43 J

10 4.0 ug/L 05/28/19 10:29 06/11/19 17:53 2Vanadium 4.0 J

20 7.5 ug/L 05/28/19 10:29 06/11/19 17:53 2Zinc 9.2 J

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.0840 U

(2σ+/-)

0.145

(2σ+/-)

108/05/19 06:4406/10/19 12:57pCi/L0.2531.00

RL MDC

0.145

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

06/10/19 12:57 08/05/19 06:44 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

50.8

Lab Sample ID: 160-34285-3Client Sample ID: Rinsate-3
Matrix: WaterDate Collected: 05/17/19 10:00

Date Received: 05/22/19 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 10 4.0 ug/L 05/28/19 10:29 06/11/19 18:11 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 ug/L 05/28/19 10:29 06/11/19 18:11 2Molybdenum ND

1.0 0.40 ug/L 05/28/19 10:29 06/11/19 18:11 2Uranium ND

10 4.0 ug/L 05/28/19 10:29 06/11/19 18:11 2Vanadium ND

20 7.5 ug/L 05/28/19 10:29 06/11/19 18:11 2Zinc ND

Eurofins TestAmerica, St. Louis

Page 10 of 15

1

2

3

4

5

6

7

8

9

10

11

12



Client Sample Results
Job ID: 160-34285-1Client: ARCADIS U.S., Inc.

SDG: RinsateProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34285-3Client Sample ID: Rinsate-3
Matrix: WaterDate Collected: 05/17/19 10:00

Date Received: 05/22/19 13:50

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.0246 U

(2σ+/-)

0.0566

(2σ+/-)

108/05/19 06:4406/10/19 12:57pCi/L0.1061.00

RL MDC

0.0566

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

06/10/19 12:57 08/05/19 06:44 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.0

Eurofins TestAmerica, St. Louis
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QC Sample Results
Job ID: 160-34285-1Client: ARCADIS U.S., Inc.

SDG: RinsateProject/Site: Cameron Area Mine Sites - En Pro

Method: 6020B - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 160-429867/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 431399 Prep Batch: 429867

RL MDL

Arsenic ND 10 4.0 ug/L 05/28/19 10:29 06/11/19 17:23 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 2.05.0 ug/L 05/28/19 10:29 06/11/19 17:23 2Molybdenum

ND 0.401.0 ug/L 05/28/19 10:29 06/11/19 17:23 2Uranium

ND 4.010 ug/L 05/28/19 10:29 06/11/19 17:23 2Vanadium

ND 7.520 ug/L 05/28/19 10:29 06/11/19 17:23 2Zinc

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-429867/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 431399 Prep Batch: 429867

Arsenic 1000 985 ug/L 98 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 500 484 ug/L 97 80 - 120

Uranium 1000 1010 ug/L 101 80 - 120

Vanadium 1000 1060 ug/L 105 80 - 120

Zinc 1000 970 ug/L 97 80 - 120

Client Sample ID: Rinsate-1Lab Sample ID: 160-34285-1 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 431399 Prep Batch: 429867

Arsenic ND 1000 978 ug/L 98 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum ND 500 469 ug/L 94 75 - 125

Uranium ND 1000 1000 ug/L 100 75 - 125

Vanadium ND 1000 1030 ug/L 103 75 - 125

Zinc ND 1000 972 ug/L 97 75 - 125

Client Sample ID: Rinsate-1Lab Sample ID: 160-34285-1 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 431399 Prep Batch: 429867

Arsenic ND 1000 970 ug/L 97 75 - 125 1 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum ND 500 467 ug/L 93 75 - 125 1 20

Uranium ND 1000 988 ug/L 99 75 - 125 1 20

Vanadium ND 1000 1020 ug/L 101 75 - 125 1 20

Zinc ND 1000 957 ug/L 96 75 - 125 2 20

Method: 903.0 - Radium-226 (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-431274/23-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 438000 Prep Batch: 431274

Radium-226

Analyte

U 108/05/19 17:3706/10/19 12:57pCi/L0.108

MDC

1.00

RL

0.05930.0593

(2σ+/-) (2σ+/-)

MB

0.02229

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Eurofins TestAmerica, St. Louis
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QC Sample Results
Job ID: 160-34285-1Client: ARCADIS U.S., Inc.

SDG: RinsateProject/Site: Cameron Area Mine Sites - En Pro

Method: 903.0 - Radium-226 (GFPC) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 160-431274/23-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 438000 Prep Batch: 431274

Carrier

Ba Carrier 40 - 110 06/10/19 12:57 08/05/19 17:37 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

88.1

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-431274/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 438093 Prep Batch: 431274

Radium-226

Analyte

125-7510211.5611.4 1.18 1.00 0.0963

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

85.9

LCS

Client Sample ID: DuplicateLab Sample ID: 160-33893-K-1-A DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 438093 Prep Batch: 431274

Radium-226

Analyte

31.340.58550.454 0.145 1.00 0.110

RL MDC(2σ+/-)

DU DU

pCi/L

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Ba Carrier

Carrier

40 - 110

DU

Qualifier Limits%Yield

91.8

DU

Eurofins TestAmerica, St. Louis
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QC Association Summary
Job ID: 160-34285-1Client: ARCADIS U.S., Inc.

SDG: RinsateProject/Site: Cameron Area Mine Sites - En Pro

Metals

Prep Batch: 429867

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 3010A160-34285-1 Rinsate-1 Total/NA

Water 3010A160-34285-2 Rinsate-2 Total/NA

Water 3010A160-34285-3 Rinsate-3 Total/NA

Water 3010AMB 160-429867/1-A Method Blank Total/NA

Water 3010ALCS 160-429867/2-A Lab Control Sample Total/NA

Water 3010A160-34285-1 MS Rinsate-1 Total/NA

Water 3010A160-34285-1 MSD Rinsate-1 Total/NA

Analysis Batch: 431399

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020B 429867160-34285-1 Rinsate-1 Total/NA

Water 6020B 429867160-34285-2 Rinsate-2 Total/NA

Water 6020B 429867160-34285-3 Rinsate-3 Total/NA

Water 6020B 429867MB 160-429867/1-A Method Blank Total/NA

Water 6020B 429867LCS 160-429867/2-A Lab Control Sample Total/NA

Water 6020B 429867160-34285-1 MS Rinsate-1 Total/NA

Water 6020B 429867160-34285-1 MSD Rinsate-1 Total/NA

Rad

Prep Batch: 431274

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water PrecSep-21160-34285-1 Rinsate-1 Total/NA

Water PrecSep-21160-34285-2 Rinsate-2 Total/NA

Water PrecSep-21160-34285-3 Rinsate-3 Total/NA

Water PrecSep-21MB 160-431274/23-A Method Blank Total/NA

Water PrecSep-21LCS 160-431274/1-A Lab Control Sample Total/NA

Water PrecSep-21160-33893-K-1-A DU Duplicate Total/NA

Eurofins TestAmerica, St. Louis
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Tracer/Carrier Summary
Job ID: 160-34285-1Client: ARCADIS U.S., Inc.

SDG: RinsateProject/Site: Cameron Area Mine Sites - En Pro

Method: 903.0 - Radium-226 (GFPC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (40-110)

Ba Carrier

91.8160-33893-K-1-A DU

Percent Yield (Acceptance Limits)

Duplicate

84.2160-34285-1 Rinsate-1

50.8160-34285-2 Rinsate-2

89.0160-34285-3 Rinsate-3

85.9LCS 160-431274/1-A Lab Control Sample

88.1MB 160-431274/23-A Method Blank

Tracer/Carrier Legend

Ba Carrier = Ba Carrier

Eurofins TestAmerica, St. Louis
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ANALYTICAL REPORT

Job Number: 160-34285-1

SDG Number: Rinsate

Job Description: Cameron Area Mine Sites - En Pro

For:
ARCADIS U.S., Inc.

630 Plaza Drive
Suite 100

Highlands Ranch, CO  80129-2377

Attention: Mr. Drew Werth

_____________________________________________

Approved for release.
Ivan H Vania
Project Manager II
8/8/2019 10:34 AM

Ivan H Vania, Project Manager II
13715 Rider Trail North, Earth City, MO, 63045

(314)298-8566       
ivan.vania@testamericainc.com

08/08/2019  

The test results in this report meet NELAP requirements for parameters for which accreditation is required or available.
Any exceptions to the NELAP requirements are noted. Results pertain only to samples listed in this report.  Pursuant to
NELAP, this report shall not be reproduced, except in full, without the written approval of the laboratory. This report is
confidential and is intended for the sole use of TestAmerica and its client.  All questions regarding this report should be
directed to the TestAmerica Project Manager.

Louisiana Lab Certification ID (Non-Potable, Solid/Haz. Material): 106151
Florida Lab Certification ID (Drinking Water): E87689.

Eurofins TestAmerica, St. Louis

13715 Rider Trail North, Earth City, MO  63045

Tel (314) 298-8566  Fax (314) 298-8757 www.testamericainc.com
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Definitions/Glossary
Job ID: 160-34285-1Client: ARCADIS U.S., Inc.

SDG: RinsateProject/Site: Cameron Area Mine Sites - En Pro

Qualifiers

Metals
Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

Rad
Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Glossary
These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

Eurofins TestAmerica, St. Louis
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CASE NARRATIVE

Client: ARCADIS U.S., Inc.

Project: Cameron Area Mine Sites - En Pro

Report Number: 160-34285-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 
the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

Eurofins TestAmerica, St. Louis attests to the validity of the laboratory data generated by Eurofins TestAmerica facilities reported herein.  
All analyses performed by Eurofins TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC 
procedures described in the application methods.  Eurofins TestAmerica’s operations groups have reviewed the data for compliance with 
the laboratory QA/QC plan, and data have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any 
exceptions to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without 
the written approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

All solid sample results for Chemistry analyses are reported on an ""as received"" basis unless otherwise indicated by the presence of a 
% solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client.”

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 
sample-specific unless otherwise stated elsewhere in this narrative.

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 
receipt.

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report.

This laboratory report is confidential and is intended for the sole use of Eurofins TestAmerica and its client.

RECEIPT
The samples were received on 5/22/2019 1:50 PM; the samples arrived in good condition, properly preserved and, where required, on 
ice.  The temperatures of the 8 coolers at receipt time were 0.0º C, 0.9º C, 1.3º C, 19.0º C, 19.0º C, 19.0º C, 19.0º C and 19.0º C.

METALS (ICP/MS)
Samples Rinsate-1 (160-34285-1), Rinsate-2 (160-34285-2) and Rinsate-3 (160-34285-3) were analyzed for Metals (ICP/MS) in 
accordance with EPA SW-846 Method 6020B. The samples were prepared on 05/28/2019 and analyzed on 06/11/2019. 

No analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

RADIUM-226 (GFPC)
Samples Rinsate-1 (160-34285-1), Rinsate-2 (160-34285-2) and Rinsate-3 (160-34285-3) were analyzed for Radium-226 (GFPC) in 
accordance with EPA Method 903.0. The samples were prepared on 06/10/2019 and analyzed on 08/05/2019. 

Preparation Batch 160-431274:
The following samples were prepared at a reduced aliquot due to limited volume: Rinsate-1 (160-34285-1), Rinsate-2 (160-34285-2) and 
Rinsate-3 (160-34285-3).  

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 
sample-specific unless otherwise stated elsewhere in this narrative.  Radiochemistry sample results are reported with the count date/time 
applied as the Activity Reference Date:  Rinsate-1 (160-34285-1), Rinsate-2 (160-34285-2), Rinsate-3 (160-34285-3), (LCS 
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160-431274/1-A), (MB 160-431274/23-A), (160-33893-N-1-A), and (160-33893-K-1-A DU).

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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Client Sample Results
Job ID: 160-34285-1Client: ARCADIS U.S., Inc.

SDG: RinsateProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34285-1Client Sample ID: Rinsate-1
Matrix: WaterDate Collected: 05/14/19 12:00

Date Received: 05/22/19 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 10 4.0 ug/L 05/28/19 10:29 06/11/19 17:32 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 ug/L 05/28/19 10:29 06/11/19 17:32 2Molybdenum ND

1.0 0.40 ug/L 05/28/19 10:29 06/11/19 17:32 2Uranium ND

10 4.0 ug/L 05/28/19 10:29 06/11/19 17:32 2Vanadium ND

20 7.5 ug/L 05/28/19 10:29 06/11/19 17:32 2Zinc ND

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.0452 U

(2σ+/-)

0.0717

(2σ+/-)

108/05/19 06:4406/10/19 12:57pCi/L0.1251.00

RL MDC

0.0716

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

06/10/19 12:57 08/05/19 06:44 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

84.2

Lab Sample ID: 160-34285-2Client Sample ID: Rinsate-2
Matrix: WaterDate Collected: 05/16/19 17:00

Date Received: 05/22/19 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 10 4.0 ug/L 05/28/19 10:29 06/11/19 17:53 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 ug/L 05/28/19 10:29 06/11/19 17:53 2Molybdenum ND

1.0 0.40 ug/L 05/28/19 10:29 06/11/19 17:53 2Uranium 0.43 J

10 4.0 ug/L 05/28/19 10:29 06/11/19 17:53 2Vanadium 4.0 J

20 7.5 ug/L 05/28/19 10:29 06/11/19 17:53 2Zinc 9.2 J

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.0840 U

(2σ+/-)

0.145

(2σ+/-)

108/05/19 06:4406/10/19 12:57pCi/L0.2531.00

RL MDC

0.145

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

06/10/19 12:57 08/05/19 06:44 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

50.8

Lab Sample ID: 160-34285-3Client Sample ID: Rinsate-3
Matrix: WaterDate Collected: 05/17/19 10:00

Date Received: 05/22/19 13:50

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic ND 10 4.0 ug/L 05/28/19 10:29 06/11/19 18:11 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 ug/L 05/28/19 10:29 06/11/19 18:11 2Molybdenum ND

1.0 0.40 ug/L 05/28/19 10:29 06/11/19 18:11 2Uranium ND

10 4.0 ug/L 05/28/19 10:29 06/11/19 18:11 2Vanadium ND

20 7.5 ug/L 05/28/19 10:29 06/11/19 18:11 2Zinc ND

Eurofins TestAmerica, St. Louis

Page 7 of 409



Client Sample Results
Job ID: 160-34285-1Client: ARCADIS U.S., Inc.

SDG: RinsateProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-34285-3Client Sample ID: Rinsate-3
Matrix: WaterDate Collected: 05/17/19 10:00

Date Received: 05/22/19 13:50

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.0246 U

(2σ+/-)

0.0566

(2σ+/-)

108/05/19 06:4406/10/19 12:57pCi/L0.1061.00

RL MDC

0.0566

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

06/10/19 12:57 08/05/19 06:44 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.0

Eurofins TestAmerica, St. Louis
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Tracer/Carrier Summary
Job ID: 160-34285-1Client: ARCADIS U.S., Inc.

SDG: RinsateProject/Site: Cameron Area Mine Sites - En Pro

Method: 903.0 - Radium-226 (GFPC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (40-110)

Ba Carrier

91.8160-33893-K-1-A DU

Percent Yield (Acceptance Limits)

Duplicate

84.2160-34285-1 Rinsate-1

50.8160-34285-2 Rinsate-2

89.0160-34285-3 Rinsate-3

85.9LCS 160-431274/1-A Lab Control Sample

88.1MB 160-431274/23-A Method Blank

Tracer/Carrier Legend

Ba Carrier = Ba Carrier

Eurofins TestAmerica, St. Louis
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QC Sample Results
Job ID: 160-34285-1Client: ARCADIS U.S., Inc.

SDG: RinsateProject/Site: Cameron Area Mine Sites - En Pro

Method: 6020B - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 160-429867/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 431399 Prep Batch: 429867

RL MDL

Arsenic ND 10 4.0 ug/L 05/28/19 10:29 06/11/19 17:23 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 2.05.0 ug/L 05/28/19 10:29 06/11/19 17:23 2Molybdenum

ND 0.401.0 ug/L 05/28/19 10:29 06/11/19 17:23 2Uranium

ND 4.010 ug/L 05/28/19 10:29 06/11/19 17:23 2Vanadium

ND 7.520 ug/L 05/28/19 10:29 06/11/19 17:23 2Zinc

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-429867/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 431399 Prep Batch: 429867

Arsenic 1000 985 ug/L 98 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 500 484 ug/L 97 80 - 120

Uranium 1000 1010 ug/L 101 80 - 120

Vanadium 1000 1060 ug/L 105 80 - 120

Zinc 1000 970 ug/L 97 80 - 120

Client Sample ID: Rinsate-1Lab Sample ID: 160-34285-1 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 431399 Prep Batch: 429867

Arsenic ND 1000 978 ug/L 98 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum ND 500 469 ug/L 94 75 - 125

Uranium ND 1000 1000 ug/L 100 75 - 125

Vanadium ND 1000 1030 ug/L 103 75 - 125

Zinc ND 1000 972 ug/L 97 75 - 125

Client Sample ID: Rinsate-1Lab Sample ID: 160-34285-1 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 431399 Prep Batch: 429867

Arsenic ND 1000 970 ug/L 97 75 - 125 1 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum ND 500 467 ug/L 93 75 - 125 1 20

Uranium ND 1000 988 ug/L 99 75 - 125 1 20

Vanadium ND 1000 1020 ug/L 101 75 - 125 1 20

Zinc ND 1000 957 ug/L 96 75 - 125 2 20

Client Sample ID: Lab Control SampleLab Sample ID: LRC 160-431399/12
Matrix: Water
Analysis Batch: 431399

Arsenic 2000 1910 ug/L 96 90 - 110

Analyte

LRC LRC

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 3000 2960 ug/L 99 90 - 110

Uranium 2000 2010 ug/L 100 90 - 110

Vanadium 2000 1950 ug/L 98 90 - 110

Zinc 5000 4600 ug/L 92 90 - 110

Eurofins TestAmerica, St. Louis
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QC Sample Results
Job ID: 160-34285-1Client: ARCADIS U.S., Inc.

SDG: RinsateProject/Site: Cameron Area Mine Sites - En Pro

Method: 903.0 - Radium-226 (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-431274/23-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 438000 Prep Batch: 431274

Radium-226

Analyte

U 108/05/19 17:3706/10/19 12:57pCi/L0.108

MDC

1.00

RL

0.05930.0593

(2σ+/-) (2σ+/-)

MB

0.02229

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Ba Carrier 40 - 110 06/10/19 12:57 08/05/19 17:37 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

88.1

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-431274/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 438093 Prep Batch: 431274

Radium-226

Analyte

125-7510211.5611.4 1.18 1.00 0.0963

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

85.9

LCS

Client Sample ID: DuplicateLab Sample ID: 160-33893-K-1-A DU
Matrix: Water Prep Type: Total/NA
Analysis Batch: 438093 Prep Batch: 431274

Radium-226

Analyte

31.340.58550.454 0.145 1.00 0.110

RL MDC(2σ+/-)

DU DU

pCi/L

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Ba Carrier

Carrier

40 - 110

DU

Qualifier Limits%Yield

91.8

DU

Eurofins TestAmerica, St. Louis
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QC Association Summary
Job ID: 160-34285-1Client: ARCADIS U.S., Inc.

SDG: RinsateProject/Site: Cameron Area Mine Sites - En Pro

Metals

Prep Batch: 429867

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 3010A160-34285-1 Rinsate-1 Total/NA

Water 3010A160-34285-2 Rinsate-2 Total/NA

Water 3010A160-34285-3 Rinsate-3 Total/NA

Water 3010AMB 160-429867/1-A Method Blank Total/NA

Water 3010ALCS 160-429867/2-A Lab Control Sample Total/NA

Water 3010A160-34285-1 MS Rinsate-1 Total/NA

Water 3010A160-34285-1 MSD Rinsate-1 Total/NA

Analysis Batch: 431399

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020B 429867160-34285-1 Rinsate-1 Total/NA

Water 6020B 429867160-34285-2 Rinsate-2 Total/NA

Water 6020B 429867160-34285-3 Rinsate-3 Total/NA

Water 6020B 429867MB 160-429867/1-A Method Blank Total/NA

Water 6020B 429867LCS 160-429867/2-A Lab Control Sample Total/NA

Water 6020BLRC 160-431399/12 Lab Control Sample

Water 6020B 429867160-34285-1 MS Rinsate-1 Total/NA

Water 6020B 429867160-34285-1 MSD Rinsate-1 Total/NA

Rad

Prep Batch: 431274

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water PrecSep-21160-34285-1 Rinsate-1 Total/NA

Water PrecSep-21160-34285-2 Rinsate-2 Total/NA

Water PrecSep-21160-34285-3 Rinsate-3 Total/NA

Water PrecSep-21MB 160-431274/23-A Method Blank Total/NA

Water PrecSep-21LCS 160-431274/1-A Lab Control Sample Total/NA

Water PrecSep-21160-33893-K-1-A DU Duplicate Total/NA

Eurofins TestAmerica, St. Louis
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-34285-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: Rinsate

Client Sample ID: Rinsate-1 Lab Sample ID: 160-34285-1
Matrix: WaterDate Collected: 05/14/19 12:00

Date Received: 05/22/19 13:50

Prep 3010A 05/28/19 10:29 LAM429867 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431399 06/11/19 17:32 LKP TAL SLTotal/NA

Prep PrecSep-21 431274 06/10/19 12:57 ORM TAL SLTotal/NA

Analysis 903.0 1 438157 08/05/19 06:44 CDR TAL SLTotal/NA

Client Sample ID: Rinsate-2 Lab Sample ID: 160-34285-2
Matrix: WaterDate Collected: 05/16/19 17:00

Date Received: 05/22/19 13:50

Prep 3010A 05/28/19 10:29 LAM429867 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431399 06/11/19 17:53 LKP TAL SLTotal/NA

Prep PrecSep-21 431274 06/10/19 12:57 ORM TAL SLTotal/NA

Analysis 903.0 1 438157 08/05/19 06:44 CDR TAL SLTotal/NA

Client Sample ID: Rinsate-3 Lab Sample ID: 160-34285-3
Matrix: WaterDate Collected: 05/17/19 10:00

Date Received: 05/22/19 13:50

Prep 3010A 05/28/19 10:29 LAM429867 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 431399 06/11/19 18:11 LKP TAL SLTotal/NA

Prep PrecSep-21 431274 06/10/19 12:57 ORM TAL SLTotal/NA

Analysis 903.0 1 438157 08/05/19 06:44 CDR TAL SLTotal/NA

Laboratory References:

TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Eurofins TestAmerica, St. Louis
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Accreditation/Certification Summary
Client: ARCADIS U.S., Inc. Job ID: 160-34285-1
Project/Site: Cameron Area Mine Sites - En Pro SDG: Rinsate

Laboratory: Eurofins TestAmerica, St. Louis
All accreditations/certifications held by this laboratory are listed.  Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number Expiration Date

ANAB L2305Dept. of Defense ELAP 04-06-22

ANAB DoD L2305 04-06-22

ANAB DOE L2305.01 04-06-22

Arizona State AZ0813 12-08-19

Arizona State Program 9 AZ0813 12-08-19

California State Program 9 2886 06-30-20

Connecticut State Program 1 PH-0241 03-31-21

Florida NELAP 4 E87689 06-30-20

Florida NELAP E87689 06-30-20

Hawaii State Program 9 NA 06-30-19 *

Illinois NELAP 5 200023 11-30-19

Illinois NELAP 004553 11-30-19

Iowa State Program 7 373 12-01-20

Kansas NELAP 7 E-10236 10-31-19

Kentucky (DW) State KY90125 12-31-19

Kentucky (DW) State Program 4 KY90125 12-31-19

Louisiana NELAP 6 04080 06-30-20

Louisiana (DW) NELAP 6 LA011 12-31-19

Louisiana (DW) State LA011 12-31-19

Maryland State 310 09-30-20

Maryland State Program 3 310 09-30-20

Michigan State Program 5 9005 06-30-19 *

Missouri State 780 06-30-22

Missouri State Program 7 780 06-30-20

New Jersey NELAP 2 MO002 06-30-20

New Jersey NELAP MO002 06-30-20

New York NELAP 2 11616 03-31-20

New York NELAP 11616 04-01-20

North Dakota State Program 8 R207 06-30-20

NRC NRC 24-24817-01 12-31-22

Oklahoma State 9997 08-31-19

Oklahoma State Program 6 9997 08-31-19 *

Pennsylvania NELAP 3 68-00540 02-28-20

Pennsylvania NELAP 68-00540 02-28-20

South Carolina State Program 4 85002001 06-30-20

Texas NELAP 6 T104704193-18-13 07-31-19 *

Texas NELAP T104704193-19-13 07-31-20

US Fish & Wildlife Federal 058448 07-31-20

USDA Federal P330-17-0028 02-02-20

Utah NELAP 8 MO000542018-10 07-31-19 *

Virginia NELAP 3 460230 06-14-20

Virginia NELAP 10310 06-14-20

Washington State Program 10 C592 08-30-19

West Virginia DEP State Program 3 381 08-31-19 *

Eurofins TestAmerica, St. Louis

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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Method Summary
Job ID: 160-34285-1Client: ARCADIS U.S., Inc.

SDG: RinsateProject/Site: Cameron Area Mine Sites - En Pro

Method Method Description LaboratoryProtocol

SW8466020B Metals (ICP/MS) TAL SL

EPA903.0 Radium-226 (GFPC) TAL SL

SW8463010A Preparation,  Total Metals TAL SL

NonePrecSep-21 Preparation, Precipitate Separation (21-Day In-Growth) TAL SL

Protocol References:

EPA = US Environmental Protection Agency

None = None

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Eurofins TestAmerica, St. Louis
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Sample Summary
Job ID: 160-34285-1Client: ARCADIS U.S., Inc.

SDG: RinsateProject/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID Client Sample ID ReceivedCollectedMatrix Asset ID

160-34285-1 Rinsate-1 Water 05/14/19 12:00 05/22/19 13:50

160-34285-2 Rinsate-2 Water 05/16/19 17:00 05/22/19 13:50

160-34285-3 Rinsate-3 Water 05/17/19 10:00 05/22/19 13:50

Eurofins TestAmerica, St. Louis
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.:

Rinsate

160-34285-1Eurofins TestAmerica, St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

01/25/55 (Purchased Reagent) Am-241 19098 
dpm/Sample

Analyics, Lot 69797A-334Air Filter_00005

01/25/55 (Purchased Reagent) Cs-137 10068 
dpm/Sample

Anaytics, Lot 69796-334Air Filter_00006

12/18/19 (Purchased Reagent) Ba Carrier 20000 ug/mLCPI, Lot 10079154-4Ba Carrier_00045

05/20/20 (Purchased Reagent) Ag 40.01 mg/LCPI International, Lot 10094019-5MPREP1-A_00002
Al 2000 mg/L
Arsenic 200.2 mg/L
B 40 mg/L
Ba Carrier 200.2 mg/L
Be 20.02 mg/L
Bi 200.4 mg/L
Ca 2005 mg/L
Cd 200.2 mg/L
Co 200.9 mg/L
Cr 200.3 mg/L
Cu 200.4 mg/L
Fe 2001 mg/L
K 2002 mg/L
Li 20.02 mg/L
Mg 2000 mg/L
Mn 200.2 mg/L
Na 2002 mg/L
Ni 200.3 mg/L
P 200.2 mg/L
Pb 200.2 mg/L
Se 100.1 mg/L
Sm 200 mg/L
Sr 200.6 mg/L
Th 200.2 mg/L
Tl 40 mg/L
Uranium 200.4 mg/L
Vanadium 200.9 mg/L
Zinc 199.9 mg/L

05/20/20 (Purchased Reagent) Sulfur 2001 mg/LCPI International, Lot 10094019-6MPREP1-B_00002

05/20/20 (Purchased Reagent) Molybdenum 100 mg/LCPI International, Lot 10094019-4MPREP2_00020
Sb 99.98 mg/L
Si 1000 mg/L
Sn 199.8 mg/L
Ti 199.9 mg/L
W 200 mg/L
Zr 199.9 mg/L

MS CAL 1 A_00005 Arsenic 10 ug/L500 mL 0.5 mL07/05/19 06/05/19MS A CAL1 LLC_00387 2% HCL 2% HN03, Lot 
1735290

Uranium 1 ug/L
Vanadium 10 ug/L
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.:

Rinsate

160-34285-1Eurofins TestAmerica, St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Zinc 20 ug/L
MS CAL 1 B_00006 0.5 mL Molybdenum 5 ug/L

10/03/19 (Purchased Reagent) Arsenic 10 ug/mLInorganic Ventures, Lot N2-MEB671843.MS CAL 1 A_00005
Uranium 1 ug/mL
Vanadium 10 ug/mL
Zinc 20 ug/mL

10/03/19 (Purchased Reagent) Molybdenum 5 ug/mLInorganic Ventures, Lot N2-MEB671844.MS CAL 1 B_00006

MS CAL3 A_00010 Arsenic 100 ug/L500 mL 0.5 mL06/28/19 05/28/19MS A CAL2 CCV_00347 2% HCL 2% HN03, Lot 
1735290

Uranium 100 ug/L
Vanadium 100 ug/L
Zinc 100 ug/L

MS CAL3 B_00011 0.5 mL Molybdenum 50 ug/L
08/20/19 (Purchased Reagent) Arsenic 100 ug/mLInorganic Ventures, Lot N2-MEB670610.MS CAL3 A_00010

Uranium 100 ug/mL
Vanadium 100 ug/mL
Zinc 100 ug/mL

08/20/19 (Purchased Reagent) Molybdenum 50 ug/mLInorganic Ventures, Lot N2-MEB670611.MS CAL3 B_00011

MS CAL3 A_00010 Arsenic 200 ug/L200 mL 0.4 mL06/28/19 05/28/19MS A CAL3_00307 2% HCL 2% HN03, Lot 
1735290

Uranium 200 ug/L
Vanadium 200 ug/L
Zinc 200 ug/L

MS CAL3 B_00011 0.4 mL Molybdenum 100 ug/L
08/20/19 (Purchased Reagent) Arsenic 100 ug/mLInorganic Ventures, Lot N2-MEB670610.MS CAL3 A_00010

Uranium 100 ug/mL
Vanadium 100 ug/mL
Zinc 100 ug/mL

08/20/19 (Purchased Reagent) Molybdenum 50 ug/mLInorganic Ventures, Lot N2-MEB670611.MS CAL3 B_00011

06/11/19 06/04/19 100 mL MS ICSA_00032 10 mL Molybdenum 2 mg/LMS A ICSA_00295 2% HCL 2% HN03, Lot 
1735290

05/14/20 (Purchased Reagent) Molybdenum 20 ug/mLCPI, Lot 992328-1.MS ICSA_00032

MS CAL3 A_00010 Arsenic 50 ug/L100 mL 0.05 mL06/11/19 06/04/19MS A ICSAB_00305 2% HCL 2% HN03, Lot 
1735290

Uranium 50 ug/L
Vanadium 50 ug/L
Zinc 50 ug/L
Molybdenum 2025 ug/LMS CAL3 B_00011 0.05 mL

MS ICSA_00032 10 mL Molybdenum 2025 ug/L
08/20/19 (Purchased Reagent) Arsenic 100 ug/mLInorganic Ventures, Lot N2-MEB670610.MS CAL3 A_00010

Uranium 100 ug/mL
Vanadium 100 ug/mL
Zinc 100 ug/mL

08/20/19 (Purchased Reagent) Molybdenum 50 ug/mLInorganic Ventures, Lot N2-MEB670611.MS CAL3 B_00011
05/14/20 (Purchased Reagent) Molybdenum 20 ug/mLCPI, Lot 992328-1.MS ICSA_00032

MS ICV 1_00008 Arsenic 100 ug/L100 mL 0.05 mL06/12/19 06/11/19MS A ICV_00948 2% Nitric Acid, Lot 
1735290
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.:

Rinsate

160-34285-1Eurofins TestAmerica, St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Molybdenum 50 ug/L
Uranium 100 ug/LMS ICV 2_00008 0.05 mL
Vanadium 100 ug/L
Zinc 100 ug/L

08/24/19 (Purchased Reagent) Arsenic 200 ug/mLSPEX, Lot 44-157CR.MS ICV 1_00008
Molybdenum 100 ug/mL

08/24/19 (Purchased Reagent) Uranium 200 ug/mLSPEX, Lot 44-158CR.MS ICV 2_00008
Vanadium 200 ug/mL
Zinc 200 ug/mL

10/03/19 (Purchased Reagent) Arsenic 10 ug/mLInorganic Ventures, Lot N2-MEB671843MS CAL 1 A_00005
Uranium 1 ug/mL
Vanadium 10 ug/mL
Zinc 20 ug/mL

10/03/19 (Purchased Reagent) Molybdenum 5 ug/mLInorganic Ventures, Lot N2-MEB671844MS CAL 1 B_00006

MS CAL3 A_00010 Arsenic 2 ug/mL200 mL 4 mL06/16/19 05/16/19MS LDR 2_00169 2% HCL 2% HNO3, Lot 
1724347

Uranium 2 ug/mL
Vanadium 2 ug/mL
Zinc 5 ug/mL
Molybdenum 3 ug/mLMS CAL3 B_00011 4 mL
Molybdenum 3 ug/mLMS ICSA_00031 20 mL

STD ZN_00014 0.6 mL Zinc 5 ug/mL
08/20/19 (Purchased Reagent) Arsenic 100 ug/mLInorganic Ventures, Lot N2-MEB670610.MS CAL3 A_00010

Uranium 100 ug/mL
Vanadium 100 ug/mL
Zinc 100 ug/mL

08/20/19 (Purchased Reagent) Molybdenum 50 ug/mLInorganic Ventures, Lot N2-MEB670611.MS CAL3 B_00011
02/19/20 (Purchased Reagent) Molybdenum 20 ug/mLCPI, Lot 992328-1.MS ICSA_00031
08/14/19 (Purchased Reagent) Zinc 1000 ug/mLINORGANIC VENTURES, Lot M2-ZN656655.STD ZN_00014

Ra 7534.61 
dpm/mL

100 mL12/06/19 08/24/16Ra-226_00022 1M HNO3, Lot n/a

Radium-226 7534.61 
dpm/mL

Ra-226_00021 5.0595 g

Rn-222 7534.61 
dpm/mL

Total Alpha Emitting Radium 
Isotopes

7534.61 
dpm/mL

09/01/53 (Purchased Reagent) Radium-226 2482 Bq/gNIST, Lot 4967A.Ra-226_00021
Rn-222 2482 Bq/g
Total Alpha Emitting Radium 
Isotopes

2482 Bq/g

Ra-226_00024 Ra 8409.79 
dpm/mL

100 mL 4.9774 g04/30/20 12/08/16Ra-226_00025 0.1M HCl, Lot N/A

Radium-226 8409.79 
dpm/mL

Rn-222 8409.79 
dpm/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.:

Rinsate

160-34285-1Eurofins TestAmerica, St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Total Alpha Emitting Radium 
Isotopes

8409.79 
dpm/mL

12/05/66 (Purchased Reagent) Ra 2815.99 Bq/gEckert & Ziegler, Lot 104858.Ra-226_00024
Radium-226 2815.99 Bq/g
Rn-222 2815.99 Bq/g
Total Alpha Emitting Radium 
Isotopes

2815.99 Bq/g

Ra-226_00025 Ra 25.2294 
dpm/mL

1000 mL 3 mL04/30/20 04/10/19Ra-226_00029 0.1M HCl, Lot N/A

Radium-226 25.2294 
dpm/mL

Rn-222 25.2294 
dpm/mL

Total Alpha Emitting Radium 
Isotopes

25.2294 
dpm/mL

Ra-226_00024 Ra 8409.79 
dpm/mL

100 mL 4.9774 g04/30/20 12/08/16.Ra-226_00025 0.1M HCl, Lot N/A

Radium-226 8409.79 
dpm/mL

Rn-222 8409.79 
dpm/mL

Total Alpha Emitting Radium 
Isotopes

8409.79 
dpm/mL

12/05/66 (Purchased Reagent) Ra 2815.99 Bq/gEckert & Ziegler, Lot 104858..Ra-226_00024
Radium-226 2815.99 Bq/g
Rn-222 2815.99 Bq/g
Total Alpha Emitting Radium 
Isotopes

2815.99 Bq/g
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Reagent

Ba Carrier_00045

Page 21 of 409



Page 22 of 409



Page 23 of 409



Page 24 of 409



Page 25 of 409



Page 26 of 409



Page 27 of 409



Page 28 of 409



Page 29 of 409



Page 30 of 409



Reagent

MPREP1-A_00002
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Reagent

MPREP1-B_00002

Page 34 of 409



Page 35 of 409



Page 36 of 409



Reagent

MPREP2_00020
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Reagent

MS CAL 1 A_00005
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Reagent

MS CAL 1 B_00006
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Reagent

MS CAL3 A_00010
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1.0 ACCREDITATION I REGISTRATION 

INORGANIC VENTURES is accredited to ISO Guide 34. "General Requirements for 
the Compelence of Reference Material Producers" and ISOIiEC 17025, "General 
Requirements for the Competence of Testing and Calibration Laboratories". 
Inorganic Ventures IS also an ISO 9001 registered manufacturer (QSR Certificate 
Number QSR·1034). 

2.0 PRODUCT DESCRIPTION 

Product Code 

Catalog Number: 


Lot Number: 


Matrix: 


Value I Analyte(s): 


Multi Analyle Custom Grade Solution 

TA·CAL·3 

N2·MEBS70610 

5% (vlv) HN03 

200 ~gfml ea: 
Boron, 
100 ~gfml ea: 
Barium, 
Cobatt. 
lilhium. 
Lead, 
Thorium, 
Vanadium, 

50 ~glml ea: 
Selenium, 
20 ~Imlea: 
Silver, 

Beryllium, 
Chromium, 

Manganese, 
Samarium, 
Arsenic, 
Zinc, 

Thallium 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

ANALYTE CERTIFIED VALUE 
Arsenic,As 101l.Q. Q.9I'1!1mL 

Beryllium, Be 100,0 :t 0,$ pgfmL 

Cadmium, Cd 1oo.0:t O.4lJQlmL 

Cobalt,Cc. 100,0 t 0.5 ~/mL 

Lead, Pb 100,0 ± O.51Jg/mL 

Manganese, Mn 100.0 t 0.5 ~mL 

Samarium, Sm 1oo.0::t 0.4 llQImL 

Silver, Ag 20.00:t 0.14 ~glmL 

Thallium, TI 20.00 t 0.12 ~glmL 

Urani'um,U 1oo.0:t 0.5}jg1mL 

ZIIle,Zn 1oo.0:t 0.5 }jgImL 

ANALYTE 
BarIum, Sa 

Boron,S 

ChromIum, Cr 

Copper. eu 

I.lthlum, II 

Niekel, Ni 

Selenium, St 

Strontium, Sr 

Thorium, Th 

Vanadium, V 

Page 1 of 5 

Cadmium, 

Copper, 
Nickel, 
Strontium, 

Uranium. 

CERTIFIED VALUE 
100.0 tQ,4119/rnt. 

200,0 t 1.2 pglmL 

100,0 to.1 pg/mL 

100,1) to.S ).fglmL 

100.0 10.3 ~rnL 

100.0 t 0.5 ~g/mL 

50.00 t 0.31 tJQ/ml. 

100.0:t OA Il9/mL 

100.0tO,5 ~g/mL 

100.0tl),5 !J9imL 

~IIIIIIII_ MIIM 
1546517 

10 MSCALJA..OOOlO 

~~~~;~d tb Ora'I1j~r.1J/la 
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Density: 

Assay Infonnatlon: 
ANALYTE 
Ag 

Ag 

As 


B 


Ba 


Ba 


Se 


Sa 


Cd 


Cd 


Go 


Go 


Cr 


Cu 


Cu 


Li 


Li 


Mn 


Mn 


NI 


NI 


Pb 


Pb 


Se 


Sa 


Sm 


8m 


Sr 


Sr 


Th 


Th 


TI 


11 


U 

U 

V 


V 


Zn 

Zn 

1.034 glmL (measured at 20 ±4 'C) 

METHOD 
ICP Assay 


Volhard 


ICP Assay 


Ie? Assay 


IGP Assay 


Gravimetric 

ICP Assay 


Calculated 


ICP Assay 


EDTA 


lep Assay 


EDTA 


lep Assay 


ICPAssay 


EDTA 


ICP Assay 


Grnvimetric 

ICP Assay 


EDTA 


IC? Assay 


EDTA 


lep Assay 


EDTA 


IGP Assay 


Calculated 


ICP Assay 


EDTA 


EOTA 


lep Assay 


EDTA 


Calculated 

Ie? Assay 

Calculated 

Ie? Assay 

Calculated 

EOTA 


ICP Assay 


IGP Assay 


EDTA 


NISTSRM. SRMLOTI 
3151 992212 


99ge 99ge 


3103a i00818 


3107 i10830 


3104a 140909 


SeeSe<. 4.2 

31050 090514 

Sao Se<.4.2 


3108 130116 


928 928 


31i3 000630 Go 


928 928 


3112. 03073OCr3 


3114 121207 


928 928 


31290 100714 


See Sec. 4.2 

3132 050429 

928 928 


3136 120619 


928 928 


3128 101026 


926 928 


3149 100901 


See Sec. 4.2 


3147a 140115 


928 928 


928 928 


3153. 990906 


928 928 


See Sec. 4.2 


3158 993012 


See 8ee. 42 


3164 080521 


See Sec. 4.2 


926 928 


3165 992706 


3168. 120629 


928 928 


The follOWing equations are used in the cau:ulatioo of the certified value 81ld the uncertainty. Reported uncertainties represent 
expanded uncertainties expressed at approximately the 95% confidence level using a coverage factot of k =2. 
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l 

Characterization of CRM by two independent methods Characterization of CRM by one method 

Characterization of CRMIRM by Two Methods 
Certified Value, XcRMlRM' where two melhtk.'k or characteriUltion are uS&d 

is the weighted m&an of the two results: 

~CRMiRM" [(w.al (X..' +{w!)1 iXwl 
Xli" rne<ln ::rf.4.Uay~AW!lh standard uncertal!ltyUdlat a 

~ ~ lTl@anOfASSll)'Melllod6 w'tt' ~trI<'Idard unccr.aJrty l.ich3r b. 

'lira and wb '" the weigllbng lilclol5M ead1 melJ10d cak:Ui'tted \liT; the 1I)~\)r:m 

squom Grille 'JBPltI'1Ce; 

wit '" (liUchar a)2 j (f1l'~iilr,f '" nll.ld13f Ill})) 

wb '" (~i(:char b)~ I ((l!uchar lJi" (1!11Cllaf cY:ti 

CRMlI'(M E:.paM!ed Uncertainly i:l:t =UCR~"II I:?chva&b .. u2bb +WII;, +wb.l''' 

It'" ceve'age raL:kJr" 2 in <'Iii Ga$(\$ allnur!)<lnic 'knturea 

I!marlll&b ~ [twa? (J¢!"..vaY+ (WJ' (,jGl18rtfl~ whe'Ul.ldwr .. !IInri "cllarbilrethe &l.a',," 
rool ef the !iUM or IIIe I.IqUitres. 01 ermftl from :huranto!'!l"1!hon whi& indude instrU'Tl1W1 

1T\eM~I'tHrlent. d'~~1y NIST SRM !.moortainty, Wfogh q; ¥ld >miurre 

~b '" bcllle 10 bertie homogenilr.y 61aM3ffl u~a,'11)' 


~1:s '" 1Mg term $lac!!!y staodar1l1.i1l0arlaillty (SlCf~} 


Uts '" UlIII$pertstabllity $!afldard uotei'lamty 


Certified Abundance: 

IVa Certified Abundance 

Isotope 
Uranium 23BU 

Uranium 235U 

4.0 	 TRACEABILITY TO NIST 

Characterization of CRMlRM by One Method 
Certified Value, XcRMlRM' where one meOlod of characterization 

Is used Is Ihe mean of individual results; 

XcRMlRM OO",~ ()f~y Ml/IOOdA wllh s(a~aro '..Incertair!!y uehu a 

CRMlRM Expanded lh'Ioortafnty (±)" UCRMiRM '"' K€U 2ch<lta .. uibb'" uZtts '" u bl'h 

10.:" oo .... rage 'ado!- M" ill allca_ at Intlf9<lnicVefll\ntl$ 

tlehar a" square rouI.ol the!iUl'1 of!he squares ¢ t~ ermI'$ ftom charO'lcll'll'lUition 
which roude I!'!WUfOOI1t:l '1leasureme~t. cleruaty, NISr 5RM .Jnoorlaiflty, 

wclghll'lg, lIl'1d \/tllume 

utili" bollle ttl IXItI!e h:lmoge!Wty 3tand3tc1 ;')M.ertAlnty 

u,ts "kmg!$1""fI ~tability stand.ard unc!!/taJ'lty tlloragfl) 

u'" ,. (I~ $labl~ty st,mdart ~,flty 

Atom % 
99.7> 0.1 

028 ± 0.05 

- This product is Iraceableto NIST via an unbroKen cham of comparisons. The uncertainties for each certified 
value are reported, taking into account the SRMIRM uncertainty error and the measurement, weighing and 
volume dilution errors. In rare cases where no NIST SRMIRM are available, the lenn ';n-house sid.' is 
specified. 

4.1 ThermometerCalibration 

- AU thermometers are NIST traceable through thermometers that are calibrated by an accredited calibration 
laboratory . 

4.2 Balance Calibration 

- All analy1ical balances are calibrated by an accredited calibration laboratory and procedure. The weights 
used fortesting are annually compared to master weights and are traceable to NIST. 

4.3 Glassware Calibration 

- An in-house procedure is used to calibrate all Class A glassware used in the manufacturing and quality 
control of CRMIRMs. 

5.0 	 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP-MS AND ICP-OES (~glmL) 

NIA 
6.0 	 INTENDED USE 

- For the calibration of analy1ical instruments and validation of analytical methods as appropriate. 

7.0 	 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

7.t Storage and Handling Recommendations 
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- Store between approximately 4° - 30° C while in sealed TCT bag, 

• WIlile stored in the sealed TCT bag, transpiration of this CRMlRM is negligible, After opening the sealed TCT 
bag transpiration of the CRMIRM will oeeur, resulting in a gradual increase in the analyte concentration(s), It is 
the responsibility of the user to account for this eflect WIlen the bott1e is weighed both before and after being 
placed in storage, the mass difference observed will be a measure of transpiration mass loss, 

- After opening the sealed TCT bag, keep cap tighlly sealed when not in use and store between 4° .24° C to 
minimize the effects of transpiration. Use at 20° ± 44 C to minimize volumetric dilution error when using the 
reported density, Do not pipette from the container, Do not return removed aliquots to container, 

~ For more information, visit VIWW,inorganicventures,comrrCT 

Low Silver Nole, This solution contains "lOW' levelS of Silver. Please store this entire boUle inside a sealed glass jar, 

Uranium Note: If uranium is present in this standard, it is natural abundance unless specified in Section 3 

8.0 HAZARDOUS INFORMATION 

• Please refer to the Safety Data Sheet for information regarding this CRMIRM, 

9.0 HOMOGENEITY 

- This solution was mixed according to an jn~house procedure and is guaranteed to be homogeneous. 
Homogeneity data indicate that the end user should take a minimum sample size of 0,2 mL to assure 
homogeneity, 

10.0 QUALITY STANDARD DOCUMENTATION 

10.11509001 Qualily Management System Reghltration 

• QSR Certificate NumberQSR-l034 

10,2 ISOIIEC 17025 "General Requirements for!llie Competence ofTesting and Calibration Laboratories' 

• Chemical Testing' Accredtted I A2LA Certificate Number 683,01 

10.3 ISO Guide 34 "General Requiremenls for the Competence of Reference Material Producers" 

- Reference Material Producer· Accredtted I A2LA Certificate Number 883.02 

11.0 CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY 

11.1 Certification Issue Cale 


August 13, 2018 


• The certification is valid wtthin the measurement uncertainty specified provided the CRMIRM is stored and 
handled in accordance with instructions given in Sec 7.1. This certification is nullified if instructions in Sec 7.1 
are not followed or if the CRMIRM is damaged, contaminated, or otherwise modified, 

11.2 lot expiration Oete 

• August 13. 2022 

- The date after which this CRMlRM should not be used. 

- The lot expiration date reflects the period of time that the slability of a CRM/RM can be supported by long teon 
stability studies conducted on properly stored and handled CRMlRMs, Lot expiration is limited primarily by 
transpiration (loss of water from the solution) and infrequently by chemical stability, 
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11.3 Period of Validity 

- Sealed TCT Bag Open Date: __________ 

- This CRMIRM should not be used longer than one year (or six months in the case of a 30 mL bottle) from the 
date of opening the aluminized beg or after the date given in Sec. 11.2, whichever comes ftrst. This is 
contingent upon the CRMIRM being stored and handled in accordance with the instructions given in Sec, 7,1. 

12.0 	 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Approved By: 

Michael Booth 
Supervisor, Quality Control 

Certifying Officer: 

Paul Gaines 
CEO, Senior Technical Director 
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Reagent

MS CAL3 B_00011

Page 58 of 409



. 
INORG.NIC· 	 C E R T I Fie ATE 0 F ANALYSIS~v E N T U RES............................................... 
~
. 

. : "i 

1.0 

2.0 

3.0 

ACCREDITATION I REGISTRATION 

INORGANIC VENTURES is accredited to ISO Guide 34, "General Requirements for 
the Competence of Reference Material Producers" and ISOIIEC 17025, "General 
Requirements for the Competence of Testing and CalibratIon Laboratoriesll 

, 

Inorganic Ventures is also an ISO 9001 registered manufacturer (QSR Certificate 
Number QSR·1034). 

PRODUCT DESCRIPTION 

Product Code: Multi Analyle Custom Grade Solution 1111111 III IIIUI IllY 
Catalog Number: 	 TA-CAL·3-2 :0 MS ::1>.;.3 B_IJOOH 

e:.p>l&'Wl'1iF.p<-mOpn~&

Lot Number: 	 N2·MEB670611 CAl3B 

Matrix: 	 5% (v/v) HN03 
1.1% (vlv) HF 

Value / Analyte(s): 	 100 IJ9ImL ea: 
Tin, Titanium, Tungsten, 
Zirconium, 
50 ll9imL ea: 
Molybdenum, Antimony 

CERTIFIED VALUES AND UNCERTAINTIES 

ANAlYTE CERTIFIED VALUE ANALYTE CERTIFIED VALIJE 
Antimony, $b 50.01 :t 0.31 pglmL Molybdenum, Mo 50.00 ! 0.24 ",glmL 

Tin, Sn 100.0 :to.511Q/mL Titanium, Tl 100.0 t Q,51JglmL 

Tungsten, W 100,0 t 0,6 IJg/mL Zirconium, zr 100,0 t Q.51'9/mL 

Density: 	 1.030gimL (measured at 20 ±4 'C) 

Assay Infonnation: 
ANAlYTE METHOD NISTSRM# SRM Lon 
Me ICP Assay 3134 130418 

Sb ICP Assay 3102a 140911 

So ICP Assay 3161a 070330 

Ti ICPAssay 3162a 130925 

Ti calculated SeeSecA.2 

W ICPA,say 3163 140606 

W Calculated See Sec, 4.2 

Zr ICPAssay 3169 130920 

Zr Calculated See Sec, 4.2 

The following equations are used in the calculation of the certified \lalue and the uncertainty. Reported uncertainties represent 
expanded uncertainties expressed at approximately the 95%, confidence le\lel using a coverage factor of k "'" 2. 
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Characterization of CRM by two independent methods Characterization of CRM by one method 

Characterization of CRMIRM by 1Wo Methods CharacterizatiOn of CRMlRM by One Method 
Certified Vahm, Xc~M' whem two methods 01 characterization 8nt used Certified Value, ~ wI!er9 ORU method of CM:taetmizdon 

is the _igbted mean of the two reaultB: Is used is the mean of individual ,.utm; 

lc!Wil'tlll3" [twa! ex,,}" twol fX~1 	 XcRM/RM" meal! afA5sll;> MeIhOOA",,1ltl ttandald ~ Lldwa 

x. "lI'IfNn ofAMay MethodAMh Dnda/tf ~~a 


xI) = milell 01 Aeaav Method B will! standard I.lIIOOtlSllrty IIWI b 


W. ~ ""I> '" !he weigming fa:t£n: for ea:h method ~ ooit'iQ !he inY$fljij 

~ofthallBriIir1olI 

w"," i1fucha; illl\1~ g)<"" 11fUdw V"») 

'lib '" OJudm" ~l i (jli"cI1Etr ar '!' (i~ If)) 


CRWRM Expanded \lnceflB1nty It') a UcRM'RM -It!utclwra&b" ulbb .. al.... ultl1Yo CRtN\W bpalKled UlK*ltlllnty (i:i -UCRM/RM -it luiclm a" V'bb +\l~1ts '" \11 ..>'% 

k" «1WI'8QB laewr "" 2 in ad!;;(iJ;aS atlnoqjanicV$riWree 	 k "'W'ARage facklr '" 2 in al Ga800 at k'\(If'3M1~ Yet'iWMe 

~htr tab '" (""af \Jchar at .. ('\1<iJ' !I.t ll$t ~'i~ ~e \letter a and "Chllf earn the SI:fI,Iarn \tellal'" ill '" ~ r:;lllt otlhe slim 01100 Kju8fGa -otlhe .m:ini m.rn chareclerilation 
taed af the sum 01 the !lq1l1l1B$ d GlIOrt! frtlln dwIllG'\eriza!iorl whi:h loolude fnGIrumoot wl\¢ im::UIe IIl6Irur'nenlal rnestll.!tefMnl, ckIN1lt'y, Nl$T SRM Unct\ltaimy. 

weiQhlflG, lind YOUme 

I1tb'" buill!! 10 belli" IJl)!I1(lQEIll0rty elandal"d uneertainty 	 ubb =IlOItIa 10 boIIIe homogeneity mndiIrd unoal'lain1y 

utw .. 1oIIQ \efTl1 $lability .standard \II'lCi&I"lainty <&Iomgal f.llt$ "iong term iI\abl~'ty ~tamSard uncertainty (£I/ofag.) 


"til '" IrlIm;port slability standard UnOl!l'\illnty Uts '" traneport stabllify alandara uncartamty 


4.0 TRACEABILITY TO NIST 

• This product is traceable to NIST via an unbroken cI1ain of comparisons. The uncertainties for eacl1 certified 
va!ue are reported, taking into account the SRM/RM uncertainty error and 1tJe measurement, weighing and 
volume dilution errors. In rare cases where no NIST SRMlRM are available, the \erm 'in-house sid: is 
specified 

4.1 Thermo_ler Calibration 

- All thermometers are NIST traceable through thermometers that are calibrated by an accredited calibration 
laboratory. 

4.2 Balance Calibration 

- All analy1ical balances are calibrated by an accredited calibration laboratory and procedure. The weights 
used for testing are annually compared to master weights and are traceable to NIST. 

4,3 Glassware Cali bra\ion 

- An in-house procedure is used to calibrate all Class A glassware used in the manufacturing and quality 
control ot CRMIRMs. 

5.0 TRACE METALLIC IMPURITIES (TMI ) DETERMINED BY ICP·MS AND ICP-OES (flg/mL) 

NIA 
6.0 	 INTENDED USE 

- For the calibration of analytical instruments and validation of analytical methods as appropriate. 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

7.1 Storage and Handling Recommendations 

- Store between approximately 4' - 30' C while in sealed TCT bag. 

- \l\lhile stored in the sealed TCT bag, transpiration of this CRMIRM is negligible After opening !he sealed TCT 
bag transpiralion of the CRMlRM will occur, ",.ulting in a gradual increase in the analyte concentration(s). It is 
the responsibility of the user to account for this effect \l\lhen the bottle is weighed both before and after being 
placed in storage, the mass difference observed will be a measure of transpiration mass loss. 

- After opening the sealed TCT bag, keep cap tightly sealed when not in use and store between 4' - 24' C to 
minimize the effects of transpiration. Use at 200 ± 4 0 C to minimize volumetric dilution error when using the 
reported density. Do not pipette from the container. Do not return removed aliquots to container. 

~ For more information, visit www.inorganicventures.comlTCT 


HF Note: This standard shOUld not be prepared or stored in glass. 
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8.0 HAZARDOUS INFORMATION 

• Please refer to the Safety Data Sheet for informalion regarding this CRMIRM. 

9.0 HOMOGENEITY 

~ This solution was mixed according to an in-house procedure and is guaranteed to be homogeneous. 
Homoganeily data indicate that the end user should take a minimum sample size of 0.2 mL to assure 
homogeneity. 

10.0 	 QUALITY STANDARD DOCUMENTATION 

10.1 ISO 9001 Quality Management System Registration 

• QSR Certificate Number QSR·l034 

10.2 ISOIIEC 17025 "General Requirements for the Competence of Testing and Calibration Laboratories· 

• Chemical Testing - Accredited I A2LA Certificate Number 883.01 

10.3 ISO Guide 34 "General Requirements for the Competence of Reference Material Producers" 

- Reference Material Producer· Accredited I A2LA Certificate Number 883.02 

11.0 	 CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY 

11.1 Certification Is.ue Dale 


August 13,2018 


• The certification is valid within the measurement uncertainty specified provided the CRMIRM is stored and 
handled in accordance with instructions given in Sec 7, 1, This certification is nullified if instructions in Sec 7.1 
are not followed or Wthe CRMIRM is damaged, contaminated. or otherwise modified. 

11.2 Lot Expiration Date 

- August 13, 2022 

- The data after which this CRMIRM should not be used 

- The lot expiration date reflects the period of time that the stability of a CRMIRM can be supported by long term 
stability studies conducted on properly stored and handled CRMIRMs. Lot expiration is limited primalily by 
transpiration (loss of water from the solution) and infrequently by chemical stability. 

11.3 Period of Validity 

• Sealed TCT Bag Open Date: __________ 

• This CRMIRM should not be used longer than one year (or six months in the case of a 30 mL bottle) from the 
date of opening the aluminized bag or after the date given in Sec. 11.2, whichever comes first This is 
contingent upon the CRM/RM being stored and handled in accordance with the instructions given in Sec. 7.1. 

12.0 	 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Approved By: 

Michael Booth 

Supervisor, Quality Control 


Certifying Officer: 

Paul Gaine. 

CEO, Senior Technical Director 
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CERTIFICATE OF ANALYSIS 

Multi-Element Aqueous CRM Product#: TA-ICPMS-ICSA 

ICPMS ICSA Mix Lot #: 992328-1 

Matrix: 2% HN03 

'ntendOO Use: This solution is intended for use as a certified reference metenal (CRM) or calibration Slandard for inductively coupled plasma 
opilcaJ emission spectroscopy (lCP-OES), inductively coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic aboorptioo 
spectroscopy (M or GFAA), and other techniques for elemental analysis, 

Certificaflon & Traceability: This CRM was manufactured, processed, and certified under a quality management system that is 
registered/accredited to ISO 9001, ISO 11034, and ISOllEe 17025, This CRM was prepared to the certified concentrations shown above by 
g<avimetric melhods, using single-element concentrates that were certified using the "High Pertorrnance ICP-OES" protocol d9V€!oped by NIST and 
are direct1y traceable to NIST SRMs (see reverse .ide), The solution was stabilized using high purity nitric acid (HNO,) and diluted with fillared 
(0,22 >1m), 18 M-<lhm deionized water. The balaoces used in the preparaJion of this CRM are calibrated regula"y with tr;x:eability to NIST, using a 
calibf1ltion provider thai is accred.ed to ISOIiEC 17025 by amutually recognized accreditation bOdy, All volumetric dilutions are periormed in Class 
Acalibrated glassware, The certified concentrations were determined based upon gra~metrtc procedures, Secondary vertficatiOll or the certffied 
concentralions was pertormed u~ng ICP-OES that was calibrated andIor referenced against NIST SRM. (see ........ e side), The uncertainity 
associated with eoch certified concentration represents the expanded uncertainity at the 95% confidence level using acoverage factor of k·2, 

instructions for Us.: We recommend that the sclution be thoroughly mixed by repeated shaking Of swirling of the bottle immediately prior to use, 
To achieve the higheSt accuracy, the analyst should: (1) use only pre-deaned conlainers and transfelWare, (2) not pipette directly from the CRM's 
onginal container, (3) never pour used product back into the onginal container, (4) make dilutiOllS using calibrated balances or certified class A 
Volumetric flasks and pipettes, (5) use a minimum sub-sample size of 500 >lL, and (6) dilute wRh tile sarne malrix as the original CRM or other 
chemically suitable malnx, The solution should be kept tightly capperi and stored under normal laboratory COnditions, Do not freeze, heal, or 
immerse the bottle or its contents, and avoid exposure to direc1 sunlight Of moisture, 

Period of Validity: CPllntemation" ensures the accuracy of this soIuUon for 18 months from the cer1ificaIjon date shown below, provided the 
instructions for use are followed, During the pe<iod of validity, Ihe purchaser will be notified If this product is recalled due to any significant changes 
in the stability of the solution, 

d/-J~ February 7. 2019 
ChIlCl( GOUdreau, ¢iiltifYirig OffiCer Certification Date 
CPtlnte_,warves alllOSpOOSibiltlj ror any damages resuffing 110m lite usageandlor implementation of lite p_atadesctibed herein. 

USA Europe 

5580 Sky tan. Boulevard P: 707,525,5788 Nieuwe Hemweg 7P P: +31 206380597 

Sanla Rosa, CA 95403 P: 800,878,7654 1013BGAmsterdam f: +31204202836 


r . ..,,.,., .r;:A~ 70/11 www.(;plinternatiOnal.eom The Netherlands 
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Health and Safety Infonnatlon: Reier 10 Ihe Safety Data Sheet (SDS). 

HOMOgeneity: This soIulion was determined to be homogeneous by procedures consistenl with the requirements of ISO Guide 34 and ISO Guide 
35. Replicate samples of the finished solution were analyzed to oonfirm ils homogeneity, in accoroance with QSP ,,"13 Assessment of Homogeneity 
and Stability. To ensure homogeneity, users should noltake a smal/er sub-sample than specilied in the Instructioos IDr Use, as doing so wli/ 
invalidate the certilied values and uncertainties. 

Quality Manual Rev: NO.5, 0310112013 

Further Information: Please contact CPI international for further information about this CRM. 

Quality Cer1illcations: This CRM was prepared under aquality management system that is registerediaocredited to the following: 
• ISO 9001 - Quality Management Systems - Requirements (TUV NORD Cert, No. 44 100 (6560231) 
• ISOIIEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert, No. 2848.01) 
• ISO Guide 34 - General Requirements for the Competence of Reference Matenal Producers (A2LA Cert No. 2848.02) 

o ISO Guide 34reterences additional requirements specified in ISO Guide 31 and ISO Guide 35. 

PBoe2ot2 
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CERTIFICATE OF ANALYSIS 

Multi-Element Aqueous CRM Product #: TA-ICPMS-ICSA 

ICPMS ICSA Mix Lot #: ~92328-1 
IMatrix: 2% HN03 

Certified Concentration Certified Concentration Certified ConcentrationElement Element Element&Uncertainty &Uncertainty &Uncertainty 

AI 1000 ± 5 mg/L e 1000 ± 5 mg/L Na 999.9 ± 5.0 mg/L 

C 1999 :i: 10.0 mg/L K 1000 :i: 5 mg/L P 1000 :i: 5 mg/L 

Ca 1000 :i: 5 mg/L ~g 1000 ± 5 mg/L S 1000 :i: 5 mg/L 
CI 9999 :i: 50.0 mg/L 20.01 :i: 0.10 mglL Ti 19.99 ± 0.10 mg/L~ 

Intended Use: This solution is intended for use as a certified reference material (CRM) or calibration standard for inductively col4lled plasma 
optical emission spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic absorption 
spectroscopy (AA or GFAA), and other techniques for~ental analysis. 

Certification & Traceability: This CRM was m nufactured, processed, and certified under a quality management syslem that is 
registered/accredited to ISO 9001, ISO 17034, and SO/IEC 17025. This CRM was prepared to the certified concentrations shO'oVn above by 
gravimetric methods, using single-element concentrat that were certified using the "High Performance ICP-OES' protocol developed by NIST and 
are directly traceable to NIST SRMs (see reverse side). The solution was stabilized using high purity nitric acid (HN03) and diluted with fittered 
(O.22j.Jm), 18 M-ohm deionized water. The balances used in the preparation of this CRM are calibrated regula~y with traceability to NIST, using a 
calibration provider that is accredited to ISOIIEC 170251by a mutually recognized accreditation body. All volumetric dilutions are performed in Class 
A calibrated glassware. The certified concentrations were determined based upon gravimetric procedures. Secondary verification of the certified 
concentrations was performed using ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse side). The uncertainty 
associated with each certified concentration represents he expanded uncertainty at the 95% confidence level using acoverage factor of k=2. 

Instructions for Use: We recommend that the solutio be thoroughly mixed by repeated shaking or swi~ing of the bottle immediatelYi prior to use. 
To achieve the highest accuracy, the analyst should: (1) use only pre-cleaned containers and transferware, (2) not pipette directly frcirti the CRM's 
Original container, (3) never pour used product back i to the original container, (4) make dilutions using calibrated balances or qed class A 
volumetric flasks and pipettes, (5) use a minimum su sample size of 500 j.JL, and (6) dilute wilh the same matrix as the original RM or other 
chemically suitable matrix. The solution should be ke t tightly capped and stored under normal laboratory conditions. Do not ze, heat, or 
immerse the bottle or its contents, and avoid exposure t direct sunlight or moisture. 

Period of Validity: CPllntemational ensures the acc racy of this solution for 18 months from the certification date shown below, hroVided the 
instructions for use are followed. During the period of v lidity, the purchaser will be notified if this product is recalled due to any Signifi~nt changes 
in the stability of the solution. 

Mav9.2019 
Chuck GOUdreau, certifYing OftIcer Certification Date 
CPllntemational waives all responsibility for any damages res lting from the usage and/or implementation of the produdsldata described herein. 

1 Europe I 
USA5580 Skylane Boulevard P: 707.525.5788 Nieuwe Hemweg 7P P: +3120638 05 9~ 

Santa Rosa, CA 95403 P: 800.878.7654 1013BG Amsterdam F: +31 204202836 
F: 707.545.7901 .cpiinternational.com The Netherlands 
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Health and Safety Information: Refer to the Safety Data Sheet (SDS). 

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO Guide 34 and ISO Guide 
35. Replicate samples of the finished solution were analyzed to confirm its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity 
and Stability. To ensure homogeneity, users should not take a smaller sub-sample than specified in the Instructions for Use, as doing so will 
invalidate the certified values and uncertainties. 

Quality Manual Rev: No.5, 03/01/2013 

Further Information: Please contact CPllnternational for further information about this CRM. 

Quality Certifications: This CRM was prepared under aquality management system that is registered/accredited to the following: 
• ISO 9001 - Quality Management Systems - Requirements (TUV NORD Cert. No. 44 100 16560231) 
• ISOIIEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert. No. 2848.01) 
• ISO Guide 34 - General Requirements for the Competence of Reference Material Producers (A2LA Cert. No. 2848.02) 

o ISO Guide 34 references additional requirements specified in ISO Guide 31 and ISO Guide 35. 

This CRM is traceable to the following NIST SRMs: 

Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM 
Ag 3151 1077a Hf 3122 - S 3154 2770 
AI 3101a 1075a Hg 3133 3133 Sb 3102a 3102a 
As 3103a 3103a Ho 3123a - Sc 3148a 3148a 
Au 3121 - In 3124a 3124a Se 3149 3149 
B 3107 3107 K 3141a 3141a Si 3150 1066a 
Ba 3104a 1051b La 3127a 3127a Sm 3147a -
Be 3105a 3105a Li 3129a 3129a Sn 3161a 1057b 
Bi 3106 3106 Lu 3130a - S04"2 3181 -
Br 3184 - Mg 3131a 3131a Sr 3153a 3153a 
Ca 3109a 3109a Mn 3132 3132 Ta 3155 -

Cd 3108 1053a Mo 3134 3134 Tb 3157a - I 

Ce 3110 3110 Na 3152a 3152a Te 3156 -
CI 3182 1818a Nb 3137 - Th 3159 -
Co 3113 3113 Nd 3135a - Ti 3162a 3162a 
Cr 3112a 1078b Ni 3136 1065b TI 3158 3158 
Cs 3111a - N03 3185 - Tm 3160a -
Cu 3114 1080a P 3139a 3139a U 3164 -
Dy 3115a - Pb 3128 3128 V 3165 1052b 
Er 3116a - Pd 3138 - W 3163 3163 
Eu 3117a - P04-3 3186 - Y 3167a 3167a 
F 3183 - Pr 3142a - Yb 3166a -
Fe 3126a 1079b Pt 3140 3140 Zn 3168a 3168a 
Ga 3119a - Rb 3145a - Zr 3169 3169 
Gd 3118a - Re 3143 -
Ge 3120a - Rh 3144 3144 
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Celt #2495.{)1 Jrtificate ofReference Material 
Catalog Number: ZITMO-50-2S0 Lot No. 49-093CR 
Description: Custom Clari!as Standard 
Matrix: 2% HNO, I Tr. Tart. Acid I Tr. HF 

This CLARITAS PPT® Certified Reference Material, CRM, is intended primarily for use as a calibration standard or quality control 
$tandard for inorganic spectroscopic instrumentation such as ICP~OES, DCP. AA, ICP~M$, and XRF. It can be employed in USEP-A, 
ASTM and other methods relev(lfll to the certified omoertJes listed below. 

The: CRM is prepared 1rom high purity s[r.gle element concentrates of mdl... idua! elements using Clau A laboratcry ware to give precise 
concentrations. 

Instrumental Analysis by ICP Spectrometer: 

Analyte labeled Uncertainty SRM Analyla Labaled Uncertainty SRM 

B 400llgJmL ±2).,1g1mL 310,' W 200 ~glmL ±1 >'QlmL 3163' 

As 200 ~glmL ±1 ~glmL 3103a* Mo 100 ~glmL ±O.5~/mL 3134' 

So 200 ~glml ±1 ~glmL 3161a~ Sb 100 ~glml ±O.S }JgfmL 3102a' 

Ti 200 \.lgfmL ±1lJglmL 3162a" S • 100 ~glml ±O.SlJgiml 3149' 
• - indicates N1ST SRM t - indicates SPEX Cer:iPrep CRM (when NIST SRM is not Ih'8~ablfi) 

SPEX CertiPrep Reference Multi lot#ALL6 

Trace Metallic Impurities in the Actual Solution via ICP-MS Analysis: 

Element ~glL Element ~gll. Element ~glL Element ~gll Element ~glL Element ~glL 

Ag <0_5 Cr <6 Ht <0.2 Mn <1 Ro <O.S Te <1 

AI 100 C. 004 fig 10 Na SO ~. 3 Tn 0.4 

Au <0_9 Cu <1 Ho <:),:)2 NO 5 Rh <0,5 TI <0.1 

Ba 2 Dy 0.06 I, <50 Nd <0.3 Ru 0.6 Tm <0.02 

B. <3 Er <0_01 If .:;0.7 Ni '0 So <10 U <0.01 

Bi 0.5 Eu <0.05 K 30 P <300 Si 800 V 2 
C. 100 Fe 50 La Pb 1 Sm <O.O"! Y <0.2 

Cd <6 Ga <0,5 LJ <2 Pd <O,S Sr 0.5 Yb <0.01 

Ce 004 Gd 0.1 Lu <0.04 Pr 0.3 Ta 10 Zn 20 
Co Ge <1 Mg 20 Pt <0.1 Tb 0.05 Z, 5 

Balances are calibrated regularly with weight sets traceable to NIST#s 32856, 32867 and others, Thls CRM is guaranteed stable and accurate 
to to,5% ot the labeled ...alue. This indudes uncertainly components due to preparation, measuremant, hOmogeneity, and $hor1~term and 

long-term stabi!ity_ This gUarantee !$ ... a!id for a period of one year (rom 1he da1e of cer.iticabo'1 on!y when the maleria! is: kept tightly capped 
and stcr~d under ambient laboratory conditions, 

Date of Certification: AUG - - 2018 Certifying Officer: \1~ Cau~ 
Katherine Cullinan, QC Manager 
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Re ort of Certification 

This Certified Reference Material (CRM) has been prepared and certified under an ISO 9001 (certified by DOS), ISO 17025 :accredited by A2LA) and ISO 17034 
(accredited by A2LA) quality system consistent with the following guides: 

ISO 9001: Quality management systems  Requirements ISO Guide 35: Reference Materials  General and principals for 

15011E( 17025: General reqUirements fortne competence of testing certification 

and calibration laboratories Guide to the Expression of Uncertainty in Measurement, 2008 

ISO 17034: General requirements for the competence of reference EURACHEM/CITA( Guide: Qualifying Uncertainty in Analytical 
material producers Measurement - Third Edition 

ISO GUide 30: Reference Materials  Selected terms and definitions NISTTechnical Note 1297 

ISO Guide 31: Reference Materials - Contents ofcertificates and labels 

Material Source: 
All analytes and matrix materials are obtained and verified by SPEX (ertiPrep from pre-qualified vendors as per ISO 9001, ISO 17025, and 150 17034 guidelines. 
Vendor identifications are proprietary; however, sources ofall materials used in the preparation and testing ofSPEX CertiPrep CRMs are tracked and documented. 
For further assistance. please contact Sales Support at crmsales@spex(sp.(om. 

Instructions for Use: 
Primary usage of I~is CRM is in neat form or diluted serially with matrix ofapurity at or greater than the purity of the original matrix solution. If dilution is re
quired, the diluent :nust be compatible with all certified analytes and contain stabilizers appropriate for the period of Intended use. The (RM can also be used as 
aspike or with aspike, again with appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never pipetted 
directly from the bottle. Do not return excess solution to the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and leached 
prior to use. Dilutions should be performed only with Class Avolumetric glassware. See 5DS for health and safety information. 

Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, analytical instrumentation and personnel 
have been qualified prior to use, The highest pur:ty acids applicable, 18 megohm, double deionized water, acid-leached triple-rinsed bottles (where appropriate), 
and Class A/calibrated volumetrics have been used in all preparations. 

Homogeneity: 
The homogeneity ofthe (RM has been confirmed by procedures consistent with ISO 17025, ISO 17034, and ASTM D6362-98 Appendix Xl. Random, replicate 
samples ofthe final, packaged material have been analyzed to prove homogeneity in accordance with our internal proCl'dure 4600-HOMOGEN-1A. Since the 
product is highiy homogeneous, any sample s~e taken for analysis would be within the uncertainty budget. This is wnsistent with the intended use of the (RM. 

Statistical Estimator and Confidence Limits: 
The certified value'X' listed on the reverse afthis document is at the 95% level of confidence and can be expressed as: 

X= X±U where X=certified value, U=expanded uncertainty, x=property value 
U=ku, where k=2 is the coverage factor at the 95% confidence level 
u,=combined standard uncertainty obtained by combining the indiVidual element standard uncertainty components u" and u, = -JIui 

Certification Report: 
All certified values reported were derived from the Certification Report, SPEX (ertiPrep's traceability documentation, identified by the lot number of this CRM. 
During the stated period of validity, the purchaser will be notified jf this produd is recalled due to any significant changes in the stability olthe I<llution. For 
further assistance, please contact Sales Support at crmsales(mspexcsp,com. 

Legal Notice: 
SPEX CertiPrep rererence materials are not for any cosmetiC, drug or household application and are to be used only by qualified individuals who are trained in 
appropriate procedures. ~o claims against SPEX CertiPrep, LLC. of any kind whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, 
with respect to this Reference Material shall be greater than the purchase price. In no event shall SPEX (ertiPrep, LLC be liable fur any 1055 of profits or any 
incidental, special, or consequential damages, 

203 Norcross Ave, Metuchen, NJ 08840SPEX CertiPrep,~ www.spexcertiprep.com· E-mail: crmsales@spexcsp.com 
Your Scler,(c IS OJr Passior,,'" Phone: 1-800-LAB-SPEX· Fax: 732-603-9647 
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Celt 124950.01 ~rtificate Of Reference Material 

Catalog Number: ZITMO-S1-250 Lot No. 49-094CR 
Description: Custom Ctaritas Standard 
Matrix: 10% HNO, 

This C1ARITAS PPT® Certified Refer&nce Materia! CRM, is ;mended primarily for use as a cammllicn standard Qr quality wntroi 
standard fOi inQrganic spectroscopic insirumental.lon such as. ICP-OES, OCP, A.A, !CP~MS, and XRF. It can be employed in USEPA, 
ASTM sAd ofu~r methods reievant to the certified orooerUe$listed below. 

The CRM is prepared from high purity single element concentrates of indiVidual elements USing Class A laboratory ware !o gi...e precise 
concentrations. 

Instrumental Analysis by ICP Spectrometer: 

An.lrle Lobeled Un;::eminty SRM Analyte Labeled Uncertainty SRM 

S. 200 IJglmL ±1 I-lgimL 3104a~ Sm 200 ~glmL ±1 ~glmL 3147a· 

8. 200 IJgfmL ±1 IJgimL 3105a* Sr 200 ~glmL ±1 1J9fmL 3153a' 

Cd 200 IJgfmL ±1 ).JgfmL 310S' To 200 ~glmL ±1 I-lg/mL 3159' 

Co 200 IJg/mL ±1lJg/rliL 3113' U 200 ~g/mL ±11J9fmL 3164' 

Cr 200 ~g/mL ±11J9/mL 3i12a' V 200 ~glmL ±1 IJg/mL 3165' 

Cu 200 IJg/mL ±1 IJafmL 3114' Zn 200 )lglmL ±1 IJg/mL 3166a" 

Li 200 IJglmL ±1 IJg/mL 3129a'" Zr 200 ~g/mL :11 IJglmL 3169" 

Mn 200 jJg!mL ±1 j,lglmL 3132' AtJ 40 ~g/mL ±O.2IJ91mL 3151' 

Ni 200 ~9'mL ±1 vglmL 3136' TI 40 )lglmL ±O,2I!;l1mL 3158' 

Pb 200 )lg/mL ±1 ).JgimL 3128" 
.. ~ indicates NIST SRM t - indlca1Bs SPEX CertiPrep CRM (When HIS: SRM is not avaUable) 

SPEX CertiPrep Reference Mulli: Lot#All8 

Trace Metallic Impurities in tile Actual Solution via ICP-MS Analysis: 

EIGment ~91L Element ~glL Element ~glL Element ~glL ElemEnt pglL Element ~glL 

AJ 20 Er 5 Ho 40 Na 80 Re <0.07 Ta 6 

As <100 Eu 10 In 0.4 Nb 2 Rh <20 Tb 0.4 
IW <0.6 Fe 100 Ir -:.0.7 Nd <0.2 Ru 10 Ta <7 

8 <10 Ga 8 K 20 P <1000 Sb 8 ." <100 
5i 4 Gd 0.6 La 3 Pd <100 Sc <20 Tm 4 
C. 100 Ge <4 Lu 0.06 Pr O,05 Sa <400 w <10 

Ce 2 HI 10 Mg 20 PI <0.1 SI <400 Y 8 
Cs <0.09 Hg <3 Mo 6 Rb 2 Sn 2 Vb <0.07 
Dy 3 

Balances are calibrated (egLdarly wrth weight jets traceable to NISTiis 32856, 32867 and others, This CRM is guaranteed stable and accurate 
to to.S% or the labeled valua. This. indlJde.s unce1alflty (;(lmponen~s dce to preparatIOn, measr.,lfemen1, homogeneity, and JO,horHerm and 
Iong~erm stability. This. guarantee if; valid for a period of ore year (rom the date of certification only When the material [s kept lighUy capped 
and s10rad under ambient laboratory coroitlOns, 

Date of Certification: AIIG - - 20m Certifying Officer: 11~ CulL 
Katherine Cullinan, QC Manager 
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Report of Certification 

This Certified Reference Material (CRM) has been prepared and certified under an ISO 9001 (certified by DQS), ISO 17025 (accredited by A2LA) and ISO 17034 
(accredited by A2LA) quality system consistent with the following gUides: 

ISO 9001: Quality management systems  Requirements ISO Guide 35: Reference Materials - General and principals for 

ISO/IEC 17025: General requirements for the competence of testing certification 

and calibration laboratories Guide to the Expression of Uncertainty in Measurement, 2008 

ISO 17034: General requirements for the competence of reference EURACHEM/CITAC Guide: Qualifying Uncertainty in Analytical 
material producers Measurement - Third Edition 

ISO Guide 30: Reference Materials - Selected terms and definitions NISTTechnical Note 1297 

ISO Guide 31: Reference Materials - Contents of certificates and labels 

Material Source: 
All analytes and matrix materials are obtained and verified by SPEX CertiPrep from pre-qualified vendors as per ISO 9001, ISO 17025, and ISO 17034 guidelines, 
Vendor identifications are proprietary; however, sources of all materials used in the preparation and testing of SPEX CertiPrep CRMs are tracked and documented, 
For further assistance, please contact Sales Support at crmsales(Olspexcsp.com. 

Instructions for Use: 
Primary usage of this CRM is in neat form or diluted serially with matrix of apurity at or greater than the purity of the original matrix solution. If dilution is re
quired, the diluent must be compatible with all certified analytes and contain stabilizers appropriate for the period of intended use. The CRM can also be used as 
aspike or with aspike, again with appropriate compatibility considerations. All solutions should be thoroughly mixed, by shaking, prior to use and never pipetted 
directly from the bottle. Do not return excess solution to the bottle. All surfaces that come in contact with the solution must be thoroughly cleaned and leached 
prior to use. Dilutions should be performed only with Class Avolumetric glassware. See SDS for health and safety information. 

Method of Preparation: 
Clean laboratory procedures and techniques have been used throughout the preparation. All materials, equipment, analytical instrumentation and personnel 
have been qualified prior to use. The highest purity acids applicable, 18 megohm, double deionized water, acid-leached triple-rinsed bottles (where appropriate), 
and Class A/calibrated volumetrics have been used in all preparations. 

Homogeneity: 
The homogeneity of the CRM has been confirmed by procedures consistent with ISO 17025, ISO 17034, and ASTM D6362-98 Appendix X2. Random, replicate 
samples of the final, packaged material have been analyzed to prove homogeneity in accordance with our internal procedure 4600-HOMOGEN-1A. Since the 
product is highly homogeneous, any sample size taken for analysis would be within the uncertainty budget. This is consistent with the intended use of the CRM. 

Statistical Estimator and Confidence Limits: 
The certified value'X' listed on the reverse of this document is at the 95% level of confidence and can be expressed as: 

X= x±U where X=certified value, U=expanded uncertainty, x=property value 
U=ku, where k=2 is the coverage factor at the 95% confidence level 
u,=combined standard uncertainty obtained by combining the individual element standard uncertainty components Ui, and u, = .,fl.U,' 

Certification Report: 
All certified values reported were derived from the Certification Report, SPEX CertiPrep's traceability documentation, identified by the lot number of this CRM. 
During the stated period of validity, the purchaser will be notified if this product is recalled due to any significant changes in the stability of the solution. For 
further assistance, please contact Sales Support at crmsales(Olspexcsp.com. 

Legal Notice: 
SPEX CertiPrep reference materials are not for any cosmetic, drug or household application and are to be used only by qualified individuals who are trained in 
appropriate procedures. No claims against SPEX CertiPrep, LLC. of any kind whatsoever, whether based on breach of warranty, alleged negligence, or otherwise, 
with respectto this Reference Material shall be greater than the purchase price. In no event shall SPEX CertiPrep, LLC. be liable for any loss of profits or any 
incidental, special, or consequential damages. 

203 Norcross Ave, Metuchen, NJ 08840SPEX CertiPrep"~ www.spexcertiprep.com· E-mail: crmsales@spexcsp.com 
Your Science is Our Passion."" Phone: 1-800-LAB-SPEX· Fax: 732-603-9647 
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Reagent

Ra-226_00021
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Reagent

Ra-226_00024
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Reagent

Ra-226_00025
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Reagent

Ra-226_00029
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Reagent

STD ZN_00014
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11111111111l1li111111111 
1540551 

10 STU2;N_CD014 

10'1' OWI""I~ Prp~-~!(P C'I>1 "0114.'16 
Z"l 10DC.;:;'PMl P;iNORGANiC~ 	 ERT FICATE ANALYSISVENTURES 

-----------" ,,,,,-..'-----------
1.0 ACCREDITATION I REGISTRATION 

INORGANIC VENTURES is accredited to ISO Guide 34, "General Requirements for 

th. Competence 01 Reference Material Producers" and IsonEC 17025, "General 

Requirements for the Competence of Testing and Calibration laboratories". 

Inorganic Venturss is also an ISO 9001 registered manufacturer (QSR Certificate Number 

QSR·1034), 


2.0 PRODUCT DESCRIPTION 

Product Code: 	 Single Analyle Custom Grade Solution 

Catalog Number: 	 CGZNl 

Lot Number: M2-ZN656605 
Matrix; 	 2% (vlv) HN03 

Value I Analyte(s): 	 1 000 ~glmL ea' 

Zinc 

Starting Material: Zn Shot 


Starting Material Lol#: 	 1887 

Starting Matenal Purity: 	 99,9994% 

3.0 CERTIFIED VALUES AND UNCERTAINTIES 

Certified Value, 	 1001 ± 5 ~glmL 

Density: 	 1,011 glmL (maa,ured at 20 ±4 "C) 

Assay Information: 

Assay Method #1 	 1002 ± 3 ~91mL 


ICP Assay NIST SRM 31668 Lot Number: 120629 


Assay Method #2 	 1001 ± 3 ~g/mL 


EDTA NIST SRM 9213 Lot Number: 928 


- The calculated Value is a value calculated from the weight of a starting matenal that has been certified 
directly vs, a Nation.llnstitut" of Standards and Technology (NIST) SRMIRM, See See 4,2 for balanc" 
traceability, 

The folbMng equations are used in the calculation of the certified "alue and the uncertainty. RePOrted uncert.ainties represent
expanded uncertainties expressed at approximately the 9SC;Q cor.fidence Ie"el using a co... erage factorof k = 2. 
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Characterization of CRM by two independent methods Characterization of CRM by one method 

Characterization ot CRM/RM by Two Methods Characterization of CRMlRM by One Method 
Certified Value, XcIiti!f/1ltY> where two methods of I;:halO'et.e:rimlJon are used Certiftltd Valloe, XCRMIRM' where one I'I'Ii!'Jttlod of characterization 

is the W'IIighted mean of the two results: is ~ 1:8 the m&81l of individU<lI results: 

XcIWIRM" tiwai (Xal· (wb) (Xb)] XcRMiRM '" 1'fJB<I!l cr Aaay Ml!IhocIAwili 5laJldIlfd unoortamty UcNlr;1 

XI! '" mrean of AYla'j MelhodA WIlli sl.ar,datd urc:enairr:y UctiM a 

Xb 'It. moe~o ofAs~ MEllhod B \iIllh Mandli'd une.octtmty Ud'\A( b 

"'. ijllQ w., =thl!> ~igiljjflg IactofS fo( IllKlh metnod ~ Irtingthe ~ 
&quare Ollhe YaIl6l'\Oe": 

w" '" (1:....cttar atll(l~ ~f ~ (lll1l:hartin 


We '" {l!Udlw!;l" j t("uChgr;i + {1"'.lcr.ar tl2;} 


CRMlRM Expatldl!cI U~rtJi!\\y {tel" ltCRhllRM " It iul~ a&b" utbb" 1.l2lts .. 1l2ta;% CRMlRM &panded UnuNmty It).., UCRMiRM '" II (u·ehar." u2bb" ul!t&" ~ tJ'h 
II: '" ¢:Miflig(! fao::tlit" 2 in aU Ga$OO a\ IIlQrgar!¢ Venturns k" CO.-e<"a!jl) liwWr "':1 1n all cstw!e at II'I00000S/lIC ~ 

l,It:har db '" I{w,.l' (Uchar ,l + IWbJl (Yeluu b;;~J¥t wI>_ Hti'liif a a~d UC.~~f \;I amfhe square Uchlr a" sq(jS~ 'C6tof lh$ $Urn (If It!!!! $Ql,I3fes ollne efTOlll from d'laraclelU'.lllltm 

'WI of trw. '{!lIT> ~ 1'1e ~uares ofefrtY'S fll.W ch$iao::\~Ot' Which ,nciooe iostn.mel'll wNcn '~11/4e 'fI!!lIurnent.1l me3t\l~nl. deMIt)'. NISI SRM 1Irn:«1taII1\)' 

:nea!illfflmllnt density, NIST SRM ~inly, IWIglling, afld...:.lome ei{lhlng, lind VOiurrw 

'1ItI;:; bottie:to boli~ ~f.lf!'I0gel'\El\ty IItaNimd unc.;rtalrty I,Ibb'"' ~'Xi IMlIUe homoo;;~~~lIlf1ty 

lilts. =bng le!m &Illib"'tr f;yt1da(d ..>I!NI1tf1l'1ty ~lorage) 1I1i& "l6llg !elm stability -Sla"liald ~ntjo ($Ior:.gu) 

"tl> '" Ifan;;port alabllity iilamlard UIlOOItlmly "ts "!f<i'1lIOO1l stabJliIy !ItIImlard mtC&rtan:y 

4.0 TRACEABILITY TO NIST 

~ This product is traceable to NIST via an unbroken chain of comparisons. The uncertainties for each certified 
value are reported, taking into account the SRM/RM uncertainty error and the measurement, weighin~ and 
V()lume dilution errors. In rare cases where no NISTSRM/RM are availabie, the term 'in-house std.' IS specified. 

4.1 Thermometer Calibration 

~ Ail thermometers are NIST traceable through thermometers that are calibrated by an accredited calibration 
laboratory. 

4,2 Balance Calibration 

- AU analytical balaflces are calibrated by an accredited calibration laboratory and procedure. The weights used for 
testing are annually compared to master weights and are traceable to NISI. 

4.3 Glassware Calibration 

- An in-house procedure is used to calibrate all Class A glassware used in the manufacturing and quality control of 
CRMiRMs" 

5.0 TRACE METALLIC IMPURITIES (TMI) DETERMINED BY ICP-MS AND ICP-OES (1oI9/mL) 

CRM/RMs are tested for trace metallic impurities by AxiaIICP-OES and !CP~MS, The result from the most 

sensitive method for each element. is r~ below. Solutions tested by ICP~MS were analyzed in an 

ULPA-FlItered Clean Room, An ULPA- liter is 99.9985% efficient for the removal of partides down to 

0.3 ~m. 

M Ag < 0.001528 M Eu < 0.000509 0 Na 0.000719 M Se < 0.050920 s Zn < 
0 A: < 0.011300 0 Fe 0.000471 M Nb < 0.000509 0 Si < 0.022600 0 Zr < 0"001130 
M As < 0.005092 M Ga < 0.005092 M Nd < 0.001018 M Sm < 0.000509 
M Au < 0.000509 M Gd < 0.002Q37 0 Ni < 0.000904 M 50 < 0.000509 
0 B < 0.001130 M Ge < 0.C01018 n Os < 0 Sr 0.000000 
0 Ba < 0.001130 M Hf < 0.000509 0 P < 0.033900 M Ta < 0.000500 
0 Be < 0"000113 0 Hg < 0.002260 0 Pb 0.004240 M Tb < 0.000500 
M BI < 0.010184 M Ho < 0.000509 M Pd < 0.000509 M Te < 0"005092 
0 Ca 0000003 M In < 0.000509 M Pr < 0.000509 M Th < 0.000509 

0 Cd 0.000290 ... I, < 0.000509 M PI < 0.000509 0 Ti < 0.000565 
M Ce < 0000509 0 K 0.000322 M Rb < 0.000509 M TI 0.000313 

M Co < 0.000509 M La < 0.000509 M Re < 0.000500 0 Tm < 0.000379 
0 C, < 0.002260 0 Li < 0.000565 M Rh < 0.000509 M U < 0000509 
M C, < 0.001528 M Lo < OOO()5()9 0 Ru < 0.006780 0 V < 0001130 
0 Cu 0.000149 0 M9 0.000023 0 S < 0.011300 M W < 0"000509 
M Dy < 0"000509 0 Mn < 0.000226 M Sb < 0"000509 0 Y 0.000082 
M Er < 0.000509 M Mo < 0.001528 0 So < 0.000565 M Yb < 0.OOC509 
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M ~ Checked by ICP·MS 0 - Checked by ICP-QES i ~ Spectra! Interference 
n ~ Not Checked For s - Solution Standard 8ement 

6.0 INTENDED USE 
- For the calibration of analytical instruments and validation of analytical methods as appropriate, 

7.0 INSTRUCTIONS FOR THE CORRECT USE OF THIS REFERENCE MATERIAL 

7.1 Storage and Handling Recommendations 

- Store between approximately 4'" ~ 30'" C while in sealed TCT bag. 

- While stored in the sealed TCT bag, transpiration of this CRMlRM is negli~ible. Alter opening the sealed TCT 
bag transpiration of the CRMIRM will occur, resulting in a gradual increase ~n the analyte concentration(s). It is 
the responsibility of the user to account for this effect When the bottle is weighed both before and after being placed 
in storage, the mass difference observed will be a measure of transpiration mass loss. 

- After opening the sealed TCT b~, keep cap tightly sealed when not in use and store between 4" - 24" C to minimize 
the effects of transpiration. Useat 20" ± 4" C to minimize volumetric dilution error when using the reported density. 
Do not pipette from the container" 00 nat return removed aliquots to container. 

- For more information, visit www.inorganicventures.comlTCT 

AtomiC Weight; Va"'nce; Coordination Number; Chemical Form in Solution· 65.39 +2 4 Zn(OH)(aq)1+ 

Chemical Compatibilit~.Stable in HCI, HN03. H2S04 .HF. H3P04. Avoid basic media forming insoluble carbonale 

and hydroxide, Stabte With most metals and inorganic anions in acidic media. 


Stability· 2-100 ppb I""el. stable furmonlhs in 1% HN031 LDPE container. 1-10.000 ppm solutions chemically stable 

lor years in 1-5% HN031 LDPE container, 


Zn Containing Samples (Preparation and Solution) ·Melal (soluble in HN03 ); Oxides ( Soluble in HCI ); Ores! 

Dissolve in HCII HN03); Organic based (dry ash al4500C and dissolve ash in Hel) (sulfuric/peroxide acid digestion) 


Atomic Spectroscopic Information (ICP~OES D.L.s are given as radialfaxial view): 


TechniquefLine Estimated D.L. Order Interferences (underlined indicates severe) 


ICp·MS 66 amu 7 ppt N/A SOTi160,50Cr160. 

SOV160,34S1602. 

32S160180, 

32S1702, 

33S160170. 

32S34S, 33S2 


ICP-OES 202.546 nm 0.00410.0002 ~glml Nb. Co. Co. Hf 
ICP-OES 206.200 nm 0.00610.0006 ~gjmL Sb, Ta, Bi. O. 
ICP-OES 213.856 nm 0.00210.0004 ~glmL Ni.Co,V 

8.0 HAZARDOUS INFORMATION 

- Please refer to the Safety Data Sheet for informalion regarding this CRM/RM. 

9.0 HOMOGENEITY 

- This solution was mixed according to an in~house procedure and is guaranteed to be homogeneous. 
Homogeneity data indlcale that the end user should take a minimum sample size of 0,2 mL to assure 
homogeneity, 
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10,0 QUALITY STANDARD DOCUMENTATION 

10.110CFR50 Appendix II - Nuclear Regulatory Commission 

~ Domestic Licensing of Production and Utilization Facilities 

10.210CFR21 - Nucle.r Regulatory Commission 

~ Reporting defects and Non~Compliance 

10.3150 9001 Quality Management System Registration 

· QSR Certificate Number QSR-1034 

10,4ISOIIEC 17025 "General Requirements for the Competence ofTesting and Calibration laboratories" 

- Chemical Testing - Accredited I A2LA Certificate Number 663.01 

10.5 ISO Guide 34 "General Requirements for the Competence of Reference Material Producers" 

- Reference Material Producer· Accredited I A2LA Certificate Number 883,02 

11.0 	 CERTIFICATION, LOT EXPIRATION AND PERIOD OF VALIDITY 

11.1 Certification IHue Date 

March 31,2017 

~ The certification is valid within the measurement uncertainty specified provided the CRMlRM is stored and handled In 
accordance with instructions given In Sec 7.1. This certification is nullified jf instructions in Sec 7.1 are not followed or 
jf the CRMJRM is damaged, contaminated, or otherwise modified. 

11.2 lot Expiration Date 

- March 31, 2021 


- The date after which this CRMIRM should not be used, 


• The lot expiration date reffects the period of time that the stability of a CRMlRM can be supported by long term 
stability studies conducted on properly stored and handled CRM/RMs. Lot exp!raUan is limited primarily by 
transpiration (loss of water from the sOlution) and infrequently by chemlcaJ stability. 

11.3 Period of Validity 


- sealed rCT Bag Open Oate:, __________ 


• This CRMIRM should not be used longer than one y!!ar (or six months In the case of a 3Q mL bottle) from the date of 
@ening the aluminized bag: or after the date given in Sec. 112, whichever comes first. ThiS is contingent upon the 
CRMlRM being stored and handled in accordance with the instructions given in Sec. 7,1. 

12.0 	 NAMES AND SIGNATURES OF CERTIFYING OFFICERS 
Certificate Prepared By: 

Donna Senn 

Product Documentation Technician 
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Certificate Approved By: 

Mich... Booth 
Supervisor. Quality Control 

Certifying Officer: 

Paul Gaines 
CEO, Senior Technical Director 

Revisionl: Added 30rnL statemenis 091917JAK 
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METALS
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COVER PAGE

Lab Name:   Job Number: 

Client Sample ID Lab Sample ID

METALS

Project: Cameron Area Mine Sites - En Pro

SDG No.: Rinsate

160-34285-1Eurofins TestAmerica, St. Louis

160-34285-1 Rinsate-1
160-34285-2 Rinsate-2
160-34285-3 Rinsate-3

Comments:
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34285-1

Date Received: 05/22/2019  13:50

Rinsate

160-34285-1

Rinsate-1

Water 05/14/2019  12:00Date Sampled:

Reporting Basis: WET

METALS

Eurofins TestAmerica, St. Louis

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic ND ug/L10 4.0 2 6020B

7439-98-7 Molybdenum ND ug/L5.0 2.0 2 6020B

7440-61-1 Uranium ND ug/L1.0 0.40 2 6020B

7440-62-2 Vanadium ND ug/L10 4.0 2 6020B

7440-66-6 Zinc ND ug/L20 7.5 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34285-2

Date Received: 05/22/2019  13:50

Rinsate

160-34285-1

Rinsate-2

Water 05/16/2019  17:00Date Sampled:

Reporting Basis: WET

METALS

Eurofins TestAmerica, St. Louis

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic ND ug/L10 4.0 2 6020B

7439-98-7 Molybdenum ND ug/L5.0 2.0 2 6020B

7440-61-1 Uranium 0.43 Jug/L1.0 0.40 2 6020B

7440-62-2 Vanadium 4.0 Jug/L10 4.0 2 6020B

7440-66-6 Zinc 9.2 Jug/L20 7.5 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-34285-3

Date Received: 05/22/2019  13:50

Rinsate

160-34285-1

Rinsate-3

Water 05/17/2019  10:00Date Sampled:

Reporting Basis: WET

METALS

Eurofins TestAmerica, St. Louis

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic ND ug/L10 4.0 2 6020B

7439-98-7 Molybdenum ND ug/L5.0 2.0 2 6020B

7440-61-1 Uranium ND ug/L1.0 0.40 2 6020B

7440-62-2 Vanadium ND ug/L10 4.0 2 6020B

7440-66-6 Zinc ND ug/L20 7.5 2 6020B
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

Eurofins TestAmerica, St. Louis 160-34285-1

Rinsate

ug/LMS A ICV_00948

MS A CAL2 CCV_00347

Analyte

ICV 160-431399/5
06/11/2019  12:51

Found C True %R

CCV 160-431399/65
06/11/2019  17:06

CCV 160-431399/78
06/11/2019  18:02

Found FoundC CTrue %R True %R

Arsenic 103 105 106100 100 100103 105 106
Molybdenum 50.4 51.6 51.150.0 50.0 50.0101 103 102
Uranium 102 101 100100 100 100102 101 100
Vanadium 105 103 103100 100 100105 103 103
Zinc 104 106 107100 100 100104 106 107

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

Eurofins TestAmerica, St. Louis 160-34285-1

Rinsate

ug/LMS A ICV_00948

MS A CAL2 CCV_00347

Analyte

CCV 160-431399/91
06/11/2019  18:57

Found C True %R Found FoundC CTrue %R True %R

Arsenic 106 100 106
Molybdenum 51.9 50.0 104
Uranium 101 100 101
Vanadium 101 100 101
Zinc 106 100 106

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2B-IN

Lab Name: Job No.:

SDG No.: Rinsate

160-34285-1

CRQL CHECK STANDARD
METALS

Method: 6020B Instrument ID: ICPMS7500

Eurofins TestAmerica, St. Louis

Lab Sample ID:

Analyte True Found Qualifiers %R(1) Limits

CRI 160-431399/7

CRQL Check Standard

CRQL Check Standard Source: MS A CAL1 LLC_00387

Concentration Units: ug/L

80-120Arsenic 10.0 9.92 J 99
80-120Molybdenum 5.00 5.06 101
80-120Uranium 1.00 0.946 J 95
80-120Vanadium 10.0 10.1 101
80-120Zinc 20.0 21.6 108

FORM IIB-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.
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Lab Name: Job No.:

Concentration Units:

SDG No.:

INSTRUMENT BLANKS
METALS

Eurofins TestAmerica, St. Louis 160-34285-1

Rinsate

ug/L

CFoundCFoundCFoundCFoundRLAnalyte

ICB 160-431399/6 CCB 160-431399/66 CCB 160-431399/79 CCB 160-431399/92

06/11/2019  12:56 06/11/2019  17:11 06/11/2019  18:06 06/11/2019  19:02

3-IN

Arsenic ND ND ND ND10
Molybdenum ND ND ND ND5.0
Uranium ND ND ND ND1.0
Vanadium ND ND ND ND10
Zinc ND ND ND ND20

FORM III-IN

Italicized analytes were not requested for this sequence.
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Lab Name: Job No.:

SDG No.:

Lab Sample ID: MB 160-429867/1-AConcentration Units: ug/L

CAS No. Analyte Concentration C Q Method

3-IN

Batch No.:

Rinsate

160-34285-1

Instrument Code: ICPMS7500

METHOD BLANK
METALS

 431399

Eurofins TestAmerica, St. Louis

7440-38-2 Arsenic ND 6020B
7439-98-7 Molybdenum ND 6020B
7440-61-1 Uranium ND 6020B
7440-62-2 Vanadium ND 6020B
7440-66-6 Zinc ND 6020B

FORM III-IN
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4A-IN

Lab Name: Job No.:

Instrument ID:

ICS Source:

Concentration Units:

Analyte

True
Percent
Recovery

Found

SDG No.:

Lab File ID:

Solution A Solution A

Lab Sample ID:

Eurofins TestAmerica, St. Louis 160-34285-1

ICSA 160-431399/8

009ICSA.D

ug/L

MS A ICSA_00295

ICPMS7500

Rinsate

INTERFERENCE CHECK STANDARD
METALS

0.297Arsenic
2029Molybdenum 2000 101

0.0350Uranium
0.101Vanadium
0.787Zinc

FORM IVA-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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4A-IN

Lab Name: Job No.:

Instrument ID:

ICS Source:

Concentration Units:

Analyte

True
Percent
Recovery

Found

SDG No.:

Lab File ID:

Solution AB Solution AB

Lab Sample ID:

Eurofins TestAmerica, St. Louis 160-34285-1

ICSAB 160-431399/9

010ICSB.D

ug/L

MS A ICSAB_00305

ICPMS7500

Rinsate

INTERFERENCE CHECK STANDARD
METALS

50.0Arsenic 50.0 100
2056Molybdenum 2030 102
49.4Uranium 50.0 99
49.7Vanadium 50.0 99
47.6Zinc 50.0 95

FORM IVA-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.

Page 114 of 409



MATRIX SPIKE SAMPLE RECOVERY
METALS

5A-IN

Rinsate-1 MS

Lab Name: Job No.:

SDG No.: Rinsate

Client ID: Lab ID: 160-34285-1 MS

160-34285-1

Matrix: Concentration Units: ug/LWater

Eurofins TestAmerica, St. Louis

% Solids:

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Arsenic 75-125978 ND 1000 98 6020B
Molybdenum 75-125469 ND 500 94 6020B
Uranium 75-1251000 ND 1000 100 6020B
Vanadium 75-1251030 ND 1000 103 6020B
Zinc 75-125972 ND 1000 97 6020B

SSR = Spiked Sample Result

FORM VA - IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE DUPLICATE SAMPLE RECOVERY
METALS

5A-IN

Rinsate-1 MSD

Lab Name: Job No.:

SDG No.: Rinsate

Client ID: Lab ID: 160-34285-1 MSD

160-34285-1

Matrix: Concentration Units: ug/LWater

Eurofins TestAmerica, St. Louis

% Solids:

Analyte (SDR)
C

Control
Limit
%R%R RPD

RPD 
Limit Q Method

Spike
Added (SA) 

Arsenic 970 1000 97 75-125 1 20 6020B
Molybdenum 467 500 93 75-125 1 20 6020B
Uranium 988 1000 99 75-125 1 20 6020B
Vanadium 1020 1000 101 75-125 1 20 6020B
Zinc 957 1000 96 75-125 2 20 6020B

SDR = Sample Duplicate Result

FORM VD - IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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POST DIGESTION SPIKE SAMPLE RECOVERY
METALS

5B-IN

Rinsate-1 PDS

Lab Name: Job No.:

SDG No.: Rinsate

Client ID: Lab ID: 160-34285-1 PDS

160-34285-1

Matrix: Concentration Units: ug/LWater

Eurofins TestAmerica, St. Louis

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Arsenic 75-125198 ND 196 101 6020B
Molybdenum 75-12599.1 ND 98.0 101 6020B
Uranium 75-12519.0 ND 19.6 97 6020B
Vanadium 75-125205 ND 196 104 6020B
Zinc 75-125401 ND 392 102 6020B

SSR = Spiked Sample Result

FORM VB - IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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LINEAR RANGE CHECK STANDARD
METALS - 

Lab ID: LRC 160-431399/12 

Lab Name: Job No.: 160-34285-1

Sample Matrix: Water LCS Source: MS LDR 2_00169

Eurofins TestAmerica, St. Louis

Analyte

Water(ug/L)

True Found C %R Limits Q Method

Arsenic 2000 1910 96 6020B90 110

Molybdenum 3000 2960 99 6020B90 110

Uranium 2000 2010 100 6020B90 110

Vanadium 2000 1950 98 6020B90 110

Zinc 5000 4600 92 6020B90 110

Calculations are performed before rounding to avoid round-off errors in calculated results.
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7A-IN
LAB CONTROL SAMPLE

METALS

Lab ID: LCS 160-429867/2-A 

Lab Name: Job No.: 160-34285-1

Sample Matrix: Water LCS Source: MPREP1-A_00002

Eurofins TestAmerica, St. Louis

Analyte

Water(ug/L)

True Found C %R Limits Q Method

Arsenic 1000 985 98 6020B80 120

Molybdenum 500 484 97 6020B80 120

Uranium 1000 1010 101 6020B80 120

Vanadium 1000 1060 105 6020B80 120

Zinc 1000 970 97 6020B80 120

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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8-IN

Lab ID: 160-34285-1

Lab Name: Job No:

Matrix: Concentration Units: ug/L

Analyte
Initial Sample
Result (I) C

Serial
Dilution
Result (S) C

%
Difference Q Method

SDG No:

Water

Rinsate

160-34285-1

ICP-AES AND ICP-MS SERIAL DILUTIONS
METALS

Eurofins TestAmerica, St. Louis

Arsenic ND ND NC 6020B

Molybdenum ND ND NC 6020B

Uranium ND ND NC 6020B

Vanadium ND ND NC 6020B

Zinc ND ND NC 6020B

FORM VIII-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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9-IN

Instrument ID: ICPMS7500

160-34285-1Job Number:

Rinsate

WaterMatrix:

SDG Number:

Lab Name:

METALS

Eurofins TestAmerica, St. Louis

DETECTION LIMITS

6020B MDL Date: 02/26/2019 16:13Method:

3010APrep Method:

Analyte Wavelength/
Mass

RL MDL
(ug/L) (ug/L)

Arsenic 75 410
Molybdenum 95 25
Uranium 238 0.41
Vanadium 51 410
Zinc 66 7.520

FORM IX - IN
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9-IN

Instrument ID: ICPMS7500

160-34285-1Job Number:

Rinsate

WaterMatrix:

SDG Number:

Lab Name:

METALS

Eurofins TestAmerica, St. Louis

CALIBRATION BLANK DETECTION LIMITS

6020B XMDL Date: 04/30/2019 08:58Method:

Analyte Wavelength/
Mass

XRL XMDL
(ug/L) (ug/L)

Arsenic 75 410
Molybdenum 95 25
Uranium 238 0.41
Vanadium 51 410
Zinc 66 7.520

FORM IX - IN
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11-IN

Lab Name: Eurofins TestAmerica, St. Louis Job No: 160-34285-1

Instrument ID: Date:

Analyte

Integ.
Time
(Sec.)

Concentration
Method

LINEAR RANGES

ICPMS7500

SDG No.: Rinsate

(ug/L)

03/18/2019  08:42

METALS

Arsenic 2000 6020B
Molybdenum 3000 6020B
Uranium 2000 6020B
Vanadium 2000 6020B
Zinc 5000 6020B

FORM XI - IN
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12-IN
PREPARATION LOG

Lab Name: Job No.:

SDG No.:

160-34285-1

METALS

Eurofins TestAmerica, St. Louis

Rinsate

Prep Method: 3010A

Lab
Sample
ID

Preparation
Date

Initial
Weight

Final 
Volume

Prep
Batch

Initial
Volume

(mL) (mL)

05/28/2019 10:29  429867MB 160-429867/1-A 5050
05/28/2019 10:29  429867LCS 160-429867/2-A 5050
05/28/2019 10:29  429867160-34285-1 5050
05/28/2019 10:29  429867160-34285-1 MS 5050
05/28/2019 10:29  429867160-34285-1 MSD 5050
05/28/2019 10:29  429867160-34285-2 5050
05/28/2019 10:29  429867160-34285-3 5050

FORM XII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:06/11/2019  12:34 06/11/2019  19:36

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-34285-1

SDG No.:

Eurofins TestAmerica, St. Louis

Rinsate

ICPMS7500 6020B

Analytes

TimeD/FLab Sample Id
A
s
M
o
U V Z

n

T
y
p
e

X X X X X12:34ICIS 160-431399/1 
X X X X X12:391IC 160-431399/2 
X X X X X12:431IC 160-431399/3 
X X X X X12:471IC 160-431399/4 
X X X X X12:511ICV 160-431399/5 
X X X X X12:561ICB 160-431399/6 
X X X X X13:001CRI 160-431399/7 
X X X X X13:041ICSA 160-431399/8 
X X X X X13:081ICSAB 160-431399/9 

13:13LRC 160-431399/10 
13:17LRC 160-431399/11 

X X X X X13:211LRC 160-431399/12 
13:25CCV 160-431399/13 
13:29CCB 160-431399/14 
13:33ZZZZZZ
13:37ZZZZZZ
13:42ZZZZZZ
13:46ZZZZZZ
13:50ZZZZZZ
13:54ZZZZZZ
13:59ZZZZZZ
14:03ZZZZZZ
14:07ZZZZZZ
14:11ZZZZZZ
14:16CCVL 160-431399/25 
14:20CCV 160-431399/26 
14:24CCB 160-431399/27 
14:29ZZZZZZ
14:33ZZZZZZ
14:37ZZZZZZ
14:41ZZZZZZ
14:46ZZZZZZ
14:50ZZZZZZ
14:54ZZZZZZ
14:59ZZZZZZ
15:03ZZZZZZ
15:07ZZZZZZ
15:11CCVL 160-431399/38 
15:16CCV 160-431399/39 
15:20CCB 160-431399/40 
15:24ZZZZZZ
15:29ZZZZZZ

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:06/11/2019  12:34 06/11/2019  19:36

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-34285-1

SDG No.:

Eurofins TestAmerica, St. Louis

Rinsate

ICPMS7500 6020B

Analytes

TimeD/FLab Sample Id
A
s
M
o
U V Z

n

T
y
p
e

15:33ZZZZZZ
15:37ZZZZZZ
15:41ZZZZZZ
15:45ZZZZZZ
15:50ZZZZZZ
15:54ZZZZZZ
15:58ZZZZZZ
16:02ZZZZZZ
16:07CCVL 160-431399/51 
16:11CCV 160-431399/52 
16:15CCB 160-431399/53 
16:20ZZZZZZ
16:24ZZZZZZ
16:28ZZZZZZ
16:32ZZZZZZ
16:37ZZZZZZ
16:41ZZZZZZ
16:45ZZZZZZ
16:49ZZZZZZ
16:54ZZZZZZ
16:58ZZZZZZ
17:02CCVL 160-431399/64 

X X X X X17:061CCV 160-431399/65 
X X X X X17:111CCB 160-431399/66 

17:15ZZZZZZ
17:19ZZZZZZ

X X X X X17:232MB 160-429867/1-A T
X X X X X17:282LCS 160-429867/2-A T
X X X X X17:322160-34285-1 T
X X X X X17:3610160-34285-1 SD T
X X X X X17:412160-34285-1 MS T
X X X X X17:452160-34285-1 MSD T
X X X X X17:492160-34285-1 PDS T
X X X X X17:532160-34285-2 T

17:58CCVL 160-431399/77 
X X X X X18:021CCV 160-431399/78 
X X X X X18:061CCB 160-431399/79 
X X X X X18:112160-34285-3 T

18:15ZZZZZZ
18:19ZZZZZZ
18:23ZZZZZZ
18:28ZZZZZZ

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:06/11/2019  12:34 06/11/2019  19:36

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-34285-1

SDG No.:

Eurofins TestAmerica, St. Louis

Rinsate

ICPMS7500 6020B

Analytes

TimeD/FLab Sample Id
A
s
M
o
U V Z

n

T
y
p
e

18:32ZZZZZZ
18:36ZZZZZZ
18:40ZZZZZZ
18:45ZZZZZZ
18:49ZZZZZZ
18:53CCVL 160-431399/90 

X X X X X18:571CCV 160-431399/91 
X X X X X19:021CCB 160-431399/92 

19:06ZZZZZZ
19:10ZZZZZZ
19:14ZZZZZZ
19:18ZZZZZZ
19:23ZZZZZZ
19:27CCVL 160-431399/98 
19:31CCV 160-431399/99 
19:36CCB 160-431399/100 

Prep Types:
Total/NAT =

FORM XIII-IN
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis

Rinsate

160-34285-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element
Li-6 Sc/2 Sc/3 Ge/2 Ge/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7500 06/11/2019 06/11/2019

IC 160-431399/2 12:39 100 102 99 99 100
IC 160-431399/3 12:43 99 101 100 104 103
IC 160-431399/4 12:47 99 102 99 107 103
ICV 160-431399/5 12:51 100 101 100 106 103
ICB 160-431399/6 12:56 100 102 100 102 100
CRI 160-431399/7 13:00 102 101 100 102 101
ICSA 160-431399/8 13:04 97 102 99 101 100
ICSAB 160-431399/9 13:08 97 100 99 102 101
LRC 160-431399/12 13:21 81 103 99 105 101
CCV 160-431399/65 17:06 106 106 103 108 103
CCB 160-431399/66 17:11 106 105 100 103 100
MB 160-429867/1-A 17:23 107 104 101 106 104
LCS 160-429867/2-A 17:28 105 104 100 112 109
160-34285-1 17:32 106 104 101 109 107
160-34285-1 SD 17:36 106 104 102 105 101
160-34285-1 MS 17:41 104 103 99 111 110
160-34285-1 MSD 17:45 103 104 100 112 111
160-34285-1 PDS 17:49 105 104 101 109 107
160-34285-2 17:53 106 104 101 112 109
CCV 160-431399/78 18:02 106 107 101 108 103
CCB 160-431399/79 18:06 107 105 101 103 101
160-34285-3 18:11 105 102 99 111 111
CCV 160-431399/91 18:57 115 122 108 121 111
CCB 160-431399/92 19:02 119 121 110 118 111

FORM XV - IN
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis

Rinsate

160-34285-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element

In Ho/2 Ho/3 Ir/2 Ir/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7500 06/11/2019 06/11/2019

IC 160-431399/2 12:39 100 100 99 101 101
IC 160-431399/3 12:43 101 101 99 101 100
IC 160-431399/4 12:47 100 101 99 100 100
ICV 160-431399/5 12:51 100 102 100 101 101
ICB 160-431399/6 12:56 100 101 100 102 101
CRI 160-431399/7 13:00 101 101 99 102 102
ICSA 160-431399/8 13:04 94 100 99 93 94
ICSAB 160-431399/9 13:08 95 100 100 95 94
LRC 160-431399/12 13:21 94 101 98 94 94
CCV 160-431399/65 17:06 103 106 104 104 106
CCB 160-431399/66 17:11 102 105 103 105 105
MB 160-429867/1-A 17:23 104 107 103 106 104
LCS 160-429867/2-A 17:28 102 106 104 103 105
160-34285-1 17:32 102 105 104 105 105
160-34285-1 SD 17:36 102 107 103 107 105
160-34285-1 MS 17:41 100 104 102 101 102
160-34285-1 MSD 17:45 102 104 102 101 102
160-34285-1 PDS 17:49 103 106 104 105 106
160-34285-2 17:53 103 107 105 106 106
CCV 160-431399/78 18:02 103 108 104 106 107
CCB 160-431399/79 18:06 104 107 103 106 106
160-34285-3 18:11 101 103 102 103 104
CCV 160-431399/91 18:57 107 119 106 112 106
CCB 160-431399/92 19:02 109 119 105 114 108

FORM XV - IN
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

160-34285-1

Rinsate

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Mazariegos, Leonel A

05/29/19  10:20

05/28/19  10:29429867

Batch Method:

Eurofins TestAmerica, St. Louis

3010A

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount MPREP1-A 00002 MPREP1-B 00002 MPREP2 00020

50 mL 50 mL3010A, 6020BMB 160-429867/1

50 mL 50 mL 0.25 mL 0.25 mL 0.25 mL3010A, 6020BLCS 
160-429867/2

Rinsate-1 50 mL 50 mL3010A, 6020B T160-34285-B-1

Rinsate-1 50 mL 50 mL 0.25 mL 0.25 mL 0.25 mL3010A, 6020B T160-34285-B-1 
MS

Rinsate-1 50 mL 50 mL 0.25 mL 0.25 mL 0.25 mL3010A, 6020B T160-34285-B-1 
MSD

Rinsate-2 50 mL 50 mL3010A, 6020B T160-34285-B-2

Rinsate-3 50 mL 50 mL3010A, 6020B T160-34285-B-3

Batch Notes

Balance ID 27150420

Temperature - Corrected - End E2: 93.2 Degrees C

Temperature - Corrected - Start D4: 93.5 Degrees C

Digestion End Time 05/29/2019 09:35

Digestion Start Time 05/28/2019 16:00

Digestion Unit ID HOTBLOCK 1

Hydrochloric Acid ID 1726322

Nitric Acid ID 1730958

Pipette/Syringe/Dispenser ID MET-12

Analyst ID - Spike Analyst LAM

Sufficient Volume for Batch QC YES

Thermometer ID 170051268

Digestion Tube/Cup ID 330280-4566

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 1 of 16020B
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Tune Report

Tune File         : nogas.u                  
Comment           :                               

       m/z      Range      Count       Mean       RSD% Background 
         7     10,000     6847.0     6602.0       2.16      36.90 
        89     20,000    14391.0    14235.8       1.61      19.70 
       205     10,000     7577.0     7480.1       2.35      18.30 

Integration Time:     0.1000 sec
 Sampling Period:     0.3100 sec
               n:         50
           Oxide:   156/140      0.389%
  Doubly Charged:    70/140      1.694%

      m/z:          7         89        205
   Height:      6,583     14,382      7,503
     Axis:       7.00      89.00     205.00
    W-50%:       0.65       0.65       0.60
    W-10%:      0.700      0.800     0.7500

Integration Time:     0.1000 sec
Acquisition Time:    22.7600 sec
Y axis : Linear  

===Plasma Condition===          ===Ion Lenses===                ===Q-Pole Parameters===        
      RF Power  :   1600 W           Extract 1  :      0 V            AMU Gain  :    134       
   RF Matching  :    1.7 V           Extract 2  :   -125 V          AMU Offset  :    126       
    Smpl Depth  :      8 mm      Omega Bias-ce  :    -32 V           Axis Gain  : 1.0012       
       Torch-H  :    0.7 mm      Omega Lens-ce  :   -1.2 V         Axis Offset  :  -0.06       
       Torch-V  :    0.1 mm      Cell Entrance  :    -30 V             QP Bias  :     -3 V     
   Carrier Gas  :    0.4 L/min        QP Focus  :      2 V                                     
    Makeup Gas  :    0.6 L/min       Cell Exit  :    -50 V      ===Detector Parameters===      
  Optional Gas  :    --- %                                       Discriminator  :      8 mV    
Nebulizer Pump  :    0.1 rps    ===Octopole Parameters===            Analog HV  :   2070 V     
   Sample Pump  :    --- rps           OctP RF  :    170 V            Pulse HV  :   1010 V     
      S/C Temp  :      2 degC        OctP Bias  :     -8 V                                     
                                                                                               
===Reaction Cell===                                                                            
 Reaction Mode  :    OFF                                                                       
        H2 Gas  :      0 mL/min         He Gas  :      0 mL/min   Optional Gas  :    --- %     

Page: 1
Generated : Jun 11, 2019 10:05:27
Printed   : Jun 11, 2019 10:05:29Page 131 of 409



Tune Report

Tune File         : he.u                     
Comment           :                               

       m/z      Range      Count       Mean       RSD% Background 
        59      5,000     2251.0     2311.3       2.86       1.80 
        89      5,000     2186.0     2098.5       3.00       1.10 
       205      5,000     3455.0     3503.6       2.38       1.70 
   156/140          1     0.106%     0.181%      39.39            
    70/140          5     1.214%     1.544%      15.18            

Integration Time:     0.1000 sec
 Sampling Period:     0.6200 sec
               n:        200
           Oxide:   156/140      0.168%
  Doubly Charged:    70/140      1.471%

      m/z:         59         89        205
   Height:      2,325      2,142      3,477
     Axis:      59.00      89.05     205.00
    W-50%:       0.65       0.60       0.60
    W-10%:     0.7500      0.800     0.7500

Integration Time:     0.1000 sec
Acquisition Time:    22.5600 sec

Y axis : Linear  

Page: 1
Generated : Jun 11, 2019 10:52:26
Printed   : Jun 11, 2019 10:52:28Page 132 of 409



Tune Report

Tune File         : he.u                     
Comment           :                               

Tuning Parameters
===Plasma Condition===          ===Ion Lenses===                ===Q-Pole Parameters===        
      RF Power  :   1600 W           Extract 1  :      0 V            AMU Gain  :    134       
   RF Matching  :    1.7 V           Extract 2  :   -150 V          AMU Offset  :    126       
    Smpl Depth  :      8 mm      Omega Bias-ce  :    -30 V           Axis Gain  : 1.0012       
       Torch-H  :    0.7 mm      Omega Lens-ce  :   -1.4 V         Axis Offset  :  -0.06       
       Torch-V  :    0.1 mm      Cell Entrance  :    -30 V             QP Bias  :    -15 V     
   Carrier Gas  :    0.4 L/min        QP Focus  :      2 V                                     
    Makeup Gas  :    0.6 L/min       Cell Exit  :    -58 V      ===Detector Parameters===      
  Optional Gas  :    --- %                                       Discriminator  :      8 mV    
Nebulizer Pump  :    0.1 rps    ===Octopole Parameters===            Analog HV  :   2070 V     
   Sample Pump  :    --- rps           OctP RF  :    170 V            Pulse HV  :   1010 V     
      S/C Temp  :      2 degC        OctP Bias  :    -16 V                                     
                                                                                               
===Reaction Cell===                                                                            
 Reaction Mode  :     ON                                                                       
        H2 Gas  :      0 mL/min         He Gas  :    4.2 mL/min   Optional Gas  :    --- %     

Page: 2
Generated : Jun 11, 2019 10:52:26
Printed   : Jun 11, 2019 10:52:30Page 133 of 409



C:\ICPMH\1\7500\qctune.d

6/11/2019 AM 11:41 1

QC Tune Report

 

Data File: C:\ICPMH\1\7500\QCTUNE.D

Date Acquired: 11 Jun 2019  11:38:12 am

Operator:

Misc Info:

Vial Number: 0

Current Method: C:\ICPMH\1\METHODS\TN_6020.m

 

 

Minimum Response(CPS)

Element               Actual            Required            Flag

 

RSD (%)

Element               Actual            Required            Flag

    6  Li                3.18                5.00                    

   59  Co                0.85                5.00                    

  115  In                0.89                5.00                    

  205  Tl                1.16                5.00                    

 

Ion Ratio

Element               Actual            Required            Flag

 

Maximum Bkg. Count(CPS)

Element               Actual            Required            Flag
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C:\ICPMH\1\7500\qctune.d

6/11/2019 AM 11:41 2

m/z->4.50        5.00 5.50 6.00 6.50 7.00 7.50

5.0E+6

2.5E+6

6 Li

Mass Calib.

   Actual: 6.00

   Required: 5.90-6.10

   Flag:

Peak Width

   Actual: 0.65

   Required: 0.90

   Flag:

m/z->57.50        58.00 58.50 59.00 59.50 60.00 60.50

5.0E+6

2.5E+6

59 Co

Mass Calib.

   Actual: 59.00

   Required: 58.90-59.10

   Flag:

Peak Width

   Actual: 0.65

   Required: 0.90

   Flag:

m/z->113.50        114.00 114.50 115.00 115.50 116.00 116.50

1.0E+7

5.0E+6

115 In

Mass Calib.

   Actual: 115.00

   Required: 114.90-115.10

   Flag:

Peak Width

   Actual: 0.65

   Required: 0.90

   Flag:

m/z->203.50        204.00 204.50 205.00 205.50 206.00 206.50

2.0E+6

1.0E+6

205 Tl

Mass Calib.

   Actual: 205.00

   Required: 204.90-205.10

   Flag:

Peak Width

   Actual: 0.65

   Required: 0.90

   Flag:

 

QC Tune Result:Pass
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C:\ICPMH\1\7500\qctune.d

6/11/2019 AM 11:41 3

Replicated Data:    Tune #1
Mass      Count(CPS)
6         1517378.00        1498050.00        1517305.00        1543721.00        1527956.00
          

7         85820.93          85164.72          84821.29          85452.90          84958.77
          

8         246.52            233.02            240.53            251.53            249.53
          

51        1389980.00        1387965.00        1384246.00        1384297.00        1389620.00
          

52        1144398.00        1151858.00        1143525.00        1148643.00        1145384.00
          

53        139345.91         138192.50         137971.59         138251.09         137739.20
          

58        1310807.00        1291592.00        1296504.00        1311267.00        1294950.00
          

59        1224596.00        1228471.00        1234857.00        1238023.00        1225340.00
          

60        548502.88         545514.00         551261.19         546773.19         539923.13
          

75        624168.50         622884.13         624441.38         622894.63         616710.00
          

77        2442.40           2406.39           2339.38           2361.38           2259.35
          

82        3477.38           3302.78           3359.82           3457.86           3375.33
          

83        2595.21           2651.75           2631.72           2631.23           2645.74
          

98        1024666.00        1018975.00         999279.13        1006230.00        1011498.00
          

99        438305.41         435903.81         437160.09         439353.00         437738.50
          

106       951427.88         957324.81         955615.88         963606.19         960902.63
          

108       947673.88         944787.69         932490.13         953296.88         942623.38
          

111       579761.50         574765.69         584240.19         586733.69         577664.69
          

114       1341960.00        1340302.00        1336030.00        1334194.00        1334198.00
          

115       2926402.00        2931423.00        2903416.00        2886640.00        2875657.00
          

116       909581.19         904011.63         907717.63         911522.88         926922.88
          

118       896182.31         896928.38         891784.81         900065.63         884395.19
          

204       46051.85          45628.64          46376.44          46207.55          46565.18
          

205       1035540.00        1039042.00        1034775.00        1036289.00        1044124.00
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C:\ICPMH\1\7500\qctune.d

6/11/2019 AM 11:41 4

Mass      Count(CPS)
206       736120.69         731839.81         734563.00         734312.50         729561.31
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Blank Sample

TuneStep

2

3

TuneFile

he.u

nogas.u

Dilution 1

Comment

Operator LP 7500

ISTDRefDataFileName

Acq Date Time 2019-06-11T12:30:21-05:00

Type 6-Blank

VialNumber 1

Sample Name RINSE

Data File Name 001BLNK.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 12:33 PM on:6/11/2019Page 1 of 1 Printed at: 12:33 PM on:6/11/2019Page 138 of 409



Calibration Blank Report

120.16

44.69

17.59

9.56

9.69

51.12

15.06

17.14

34.61

9.76

20.48

7.14

16.77

14.78

35.81

19.48

23.59

16.67

1.02

0.08

18.01

%RSD

0.71

18.14

4.40

0.28

34

79

150

79

77

117

11

10

474

93

87

34

48

389

71

120

47900

18718

84

530

CPS

63957

217

1640

132399

88

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3
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Data File Name 002CALB.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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Calibration Standard Report
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QC Analyte Table
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Calibration Standard Report
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QC Analyte Table

Acq Date Time 2019-06-11T12:43:22-05:00

Type CalStd

VialNumber 2

Sample Name IC 1735292

Data File Name 004CALS.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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Calibration Standard Report
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QC Analyte Table

Acq Date Time 2019-06-11T12:47:36-05:00

Type CalStd

VialNumber 1101

Sample Name IC 1735293

Data File Name 005CALS.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 12:51 PM on:6/11/2019
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Initial Calibration Verification (ICV) - US EPA Method  6020

FAILED

FAILED
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ISTDRefDataFileName 002CALB.D
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Type ICV

VialNumber 1102

Sample Name ICV 1744476

Data File Name 006_ICV.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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101.4

Lower Limit

80

80

80

80

%Recovery

99.9

100.9

99.8

105.7

103.0329626

2177683

826583

2551380

681398

1121429

1.00

0.40

0.34

0.89

0.18

Reference CPS

1089042

140392

1622717

48596

%RSD

0.51

0.56

0.25

0.42

0.46339450

2186088

843536

2537775

686315

1137505

3

2

3

2

3

CPS

1088332

141631

1619610

51383

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

101.3

97.9

105.5

101.4

102.3

101.4

92.5

102.7

98.5

100.8

100.6

101.2

101.6

103.2

101.4

104.9

100.7

101.6

100.3

99.8

104.0

98.1

103.0

100.8

103.9

107.4

104.1

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.25654

97.87963

105.50553

101.36541

102.32109

101.39301

92.53046

102.65505

98.47397

10.07619

100.57851

101.16804

101.56741

103.17721

101.35496

104.89350

100.66316

20.32410

100.33775

99.75814

52.01527

98.14833

102.99448

50.39026

103.88910

107.35177

10.41166

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Initial Calibration Blank (ICB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

0.228

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

20.84

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.26140

0.43817

0.03160

-0.11050

0.11960

0.99878

0.01118

0.02869

0.02210

0.04063

0.03104

0.92927

0.02802

-0.00998

0.39413

0.30757

3.06042

-2.77060

-5.36311

0.13638

Meas Value

0.06345

-0.01945

9.08893

-3.36494

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T12:56:06-05:00

Type ICB

VialNumber 4

Sample Name ICB 1713605

Data File Name 007_ICB.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 1:00 PM on:6/11/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.8

101.0

99.5

102.1

101.1

Lower Limit

80

80

80

80

%Recovery

100.4

102.4

100.1

101.9

100.4329626

2177683

826583

2551380

681398

1121429

0.59

0.12

0.79

0.90

0.75

Reference CPS

1089042

140392

1622717

48596

%RSD

0.03

0.21

1.23

0.86

0.84330841

2173482

834815

2539387

695608

1133726

3

2

3

2

3

CPS

1093474

143728

1623764

49515

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

40

4

2

2.26

1.46

4

10

0.12

5

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.2

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.11693

0.02809

0.10512

0.92871

0.03844

0.33116

0.30249

1.51286

0.01139

0.01102

0.07447

0.01580

0.03146

0.03391

0.03535

0.04257

0.01034

0.00372

0.01001

0.29154

0.02131

0.30042

0.04627

0.43817

0.21105

0.03625

0.03925

0.00497

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

132.7

107.2

101.3

109.1

215.6

99.2

120.9

98.6

107.0

100.5

102.7

107.6

108.6

108.6

106.8

101.0

175.8

199.4

102.2

97.7

99.7

%Recovery

93.9

90.7

199.7

106.4

5

25

5

1

10

10

5

5

5

10

10

2

50

2

5

50

30

50

100

100

5

ExpectedValue

5

0.5

50

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

6.63553

26.80778

5.06365

1.09092

21.56001

9.92011

6.04533

4.93177

5.35003

10.05025

10.27418

2.15160

54.28686

2.17247

5.33901

50.51122

52.73010

99.71799

102.20229

97.69930

4.98326

Meas Value

4.69467

0.45359

99.83475

53.22148

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T13:00:26-05:00

Type CRI

VialNumber 3

Sample Name CRI 1740450

Data File Name 008LCCV.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 1:05 PM on:6/11/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.7

101.0

99.4

101.8

102.1

Lower Limit

80

80

80

80

%Recovery

102.0

101.2

99.7

102.0

100.5329626

2177683

826583

2551380

681398

1121429

0.24

0.71

0.15

1.16

1.15

Reference CPS

1089042

140392

1622717

48596

%RSD

0.81

1.25

0.50

1.15

0.98331173

2192023

834853

2535959

693843

1145145

3

2

3

2

3

CPS

1110481

142073

1617276

49562

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

98.9

92.5

100.3

125.1

94.6

108.4

95.8

107.4

94.5

97.1

99.2

101.9

102.6

101.9

103.0

100.7

98.5

99.5

102.2

102.0

99.1

95.7

103.3

101.3

108.5

106.3

114.1

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.97746

2.77383

20.06627

2.50136

0.94646

10.83734

9.58024

5.36993

9.45284

0.97134

4.96207

2.03740

2.05128

10.18713

2.06097

2.01378

9.84612

1.98983

0.51121

2.03942

4.95500

9.56569

1.03336

5.06365

10.84870

10.63282

0.57054

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Interference Check Sample A (ICS-A) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

120000

0.434

0.8

120000

120000

120000

120000

120000

2400

QC High

1.388

0.7

20

120000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.26172

7.43099

0.24740

0.78654

0.29722

0.09284

1.75806

0.01380

0.10135

1.48947

0.60135

100886.16757

0.28122

0.33062

95249.32233

99311.48413

106609.49717

94119.93960

93897.93891

2065.40341

Meas Value

-0.00073

-0.02005

9.70744

97091.58682

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T13:04:48-05:00

Type ICSA

VialNumber 1103

Sample Name ICSA 1739755

Data File Name 009ICSA.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.8

99.5

99.0

93.3

93.5

Lower Limit

80

80

80

80

%Recovery

97.4

101.5

98.8

101.3

100.2329626

2177683

826583

2551380

681398

1121429

0.40

1.01

1.17

0.91

0.45

Reference CPS

1089042

140392

1622717

48596

%RSD

0.57

1.29

0.94

1.26

1.44330194

2043350

822750

2525202

635556

1048837

3

2

3

2

3

CPS

1060684

142540

1603359

49219

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

10

0.12

5

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.2

2

3.34

1.072

0.106

4.62

2400

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.04511

0.32288

0.10726

3.77131

0.03469

13.26793

4.19113

1.53371

0.01075

0.03265

0.06181

0.74429

0.04040

0.08680

0.00472

0.01039

0.00766

0.04479

-0.15387

0.31279

0.23611

0.73129

0.04923

7.43099

2028.84910

0.01418

0.00268

0.00909

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Interference Check Sample AB (ICS-AB) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

104.1

117.1

101.5

94.7

95.2

100.0

102.5

100.2

102.7

99.4

99.7

98.9

99.7

98.1

94.6

95.4

100.4

107.1

95.5

93.6

104.2

%Recovery

97.2

94.1

105.7

97.6

50

25

2025

50

50

50

25

50

50

50

50

50

100000

50

50

100000

100000

100000

100000

100000

2050

ExpectedValue

50

50

100

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

52.02616

29.27410

2055.70565

47.34015

47.58697

49.98575

25.62404

50.12146

51.35446

49.71980

49.85201

49.46577

99690.63533

49.03196

47.30649

95388.94513

100377.06758

107059.17017

95460.37960

93608.27053

2136.93362

Meas Value

48.62404

47.04120

105.72749

97583.80069

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T13:08:57-05:00

Type ICSAB

VialNumber 1104

Sample Name ICSAB 1739756

Data File Name 010ICSB.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.6

100.1

99.5

94.5

94.4

Lower Limit

80

80

80

80

%Recovery

97.2

100.1

98.6

102.2

100.5329626

2177683

826583

2551380

681398

1121429

1.42

0.33

1.34

1.41

0.89

Reference CPS

1089042

140392

1622717

48596

%RSD

1.87

1.57

0.74

0.63

0.20331249

2060228

827230

2539283

643872

1059019

3

2

3

2

3

CPS

1058709

140566

1599412

49663

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

100.8

98.4

97.5

102.5

98.9

104.8

102.2

104.2

98.3

98.2

99.4

98.1

98.1

96.5

97.0

99.1

99.0

96.3

96.4

102.4

103.3

94.9

96.6

101.5

97.3

94.9

94.1

10

50

50

50

50

50

50

50

50

5

50

50

50

50

50

50

50

10

50

50

25

50

50

2025

50

50

5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

10.07998

49.20128

48.74467

51.24233

49.43367

52.38351

51.08804

52.08372

49.12678

4.91009

49.67989

49.06108

49.05646

48.26099

48.50923

49.55395

49.47887

9.62968

48.18311

51.20558

25.83648

47.43083

48.31331

2055.70565

48.66314

47.46328

4.70267

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

198.41316

101.17326

199.29845

201.53281

196.96115

96.78846

201.62486

201.05333

203.30385

201.26231

197.51879

5014.12032

201.46319

199.04997

5084.57402

5081.98614

5104.72498

5003.52754

5015.33735

202.07412

FinalConcentration

197.42222

198.73461

405.09713

5016.53420

198.41316

101.17326

199.29845

201.53281

196.96115

96.78846

201.62486

201.05333

203.30385

201.26231

197.51879

5014.12032

201.46319

199.04997

5084.57402

5081.98614

5104.72498

5003.52754

5015.33735

202.07412

Meas Value

197.42222

198.73461

405.09713

5016.53420

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T13:13:07-05:00

Type Sample

VialNumber 1101

Sample Name LRC 1735293

Data File Name 011SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 1:17 PM on:6/11/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.6

102.1

100.4

100.9

100.7

Lower Limit

80

80

80

80

%Recovery

99.1

101.1

99.6

107.3

102.4329626

2177683

826583

2551380

681398

1121429

0.57

0.44

0.42

0.73

0.75

Reference CPS

1089042

140392

1622717

48596

%RSD

1.05

1.00

0.72

1.89

0.32337624

2168288

844140

2561416

687813

1129265

3

2

3

2

3

CPS

1079236

141873

1616679

52168

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

40.51930

203.07539

204.30056

201.31176

202.00915

201.95443

203.85622

205.22303

202.95656

20.41688

200.68752

199.83243

202.32515

200.73196

200.29392

203.63919

200.18695

40.63206

201.20809

202.10111

102.56458

205.74085

202.18451

101.17326

102.32249

201.81360

200.50056

20.17847

40.51930

203.07539

204.30056

201.31176

202.00915

201.95443

203.85622

205.22303

202.95656

20.41688

200.68752

199.83243

202.32515

200.73196

200.29392

203.63919

200.18695

40.63206

201.20809

202.10111

102.56458

205.74085

202.18451

101.17326

102.32249

201.81360

200.50056

20.17847

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2

FAILED

QC Flag

FAILED

FAILED

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1018.43779

10.78160

963.96229

936.64459

967.26216

490.81249

958.20586

0.07987

1005.06181

976.14318

998.07391

49175.45824

987.78125

941.66654

46401.78610

48295.98993

49276.17440

46036.46764

46989.54589

2054.39444

FinalConcentration

1023.80684

1062.35535

2287.49289

47009.52091

1018.43779

10.78160

963.96229

936.64459

967.26216

490.81249

958.20586

0.07987

1005.06181

976.14318

998.07391

49175.45824

987.78125

941.66654

46401.78610

48295.98993

49276.17440

46036.46764

46989.54589

2054.39444

Meas Value

1023.80684

1062.35535

2287.49289

47009.52091

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T13:17:19-05:00

Type Sample

VialNumber 1301

Sample Name LRC 1729001

Data File Name 012SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.5

101.6

99.5

96.6

96.5

Lower Limit

80

80

80

80

%Recovery

89.8

102.3

98.4

104.7

101.9329626

2177683

826583

2551380

681398

1121429

0.51

0.47

0.89

0.73

0.52

Reference CPS

1089042

140392

1622717

48596

%RSD

0.90

1.53

0.96

1.25

0.45335962

2102460

840030

2539816

658469

1082295

3

2

3

2

3

CPS

978284

143653

1596271

50865

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

211.19307

994.99968

0.13919

1028.10756

996.42795

4.68895

5.16051

1050.62072

0.04473

0.02730

0.15003

988.56072

0.07835

0.11799

0.05611

0.06424

997.26624

202.66853

999.37900

1025.87309

523.61735

0.83729

0.15084

10.78160

1496.24906

0.08913

0.10399

0.10025

211.19307

994.99968

0.13919

1028.10756

996.42795

4.68895

5.16051

1050.62072

0.04473

0.02730

0.15003

988.56072

0.07835

0.11799

0.05611

0.06424

997.26624

202.66853

999.37900

1025.87309

523.61735

0.83729

0.15084

10.78160

1496.24906

0.08913

0.10399

0.10025

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

QC Flag

FAILED

FAILED

FAILED

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1997.45851

1.52233

1822.02621

4602.21281

1914.55820

956.57009

1908.24108

0.02180

1950.72916

1861.47128

4756.79416

94991.83665

1877.61136

1867.65470

91010.17944

95811.48465

99146.08160

90271.93188

93712.99086

4020.14041

FinalConcentration

2266.78769

2266.08479

5119.73746

92890.40078

1997.45851

1.52233

1822.02621

4602.21281

1914.55820

956.57009

1908.24108

0.02180

1950.72916

1861.47128

4756.79416

94991.83665

1877.61136

1867.65470

91010.17944

95811.48465

99146.08160

90271.93188

93712.99086

4020.14041

Meas Value

2266.78769

2266.08479

5119.73746

92890.40078

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T13:21:12-05:00

Type Sample

VialNumber 1302

Sample Name LRC 1729040

Data File Name 013SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.5

100.5

98.1

94.3

94.0

Lower Limit

80

80

80

80

%Recovery

80.5

103.2

98.6

105.3

100.7329626

2177683

826583

2551380

681398

1121429

1.46

0.77

0.73

0.66

0.84

Reference CPS

1089042

140392

1622717

48596

%RSD

1.90

1.08

0.20

0.24

0.28331914

2035780

831112

2502773

642814

1054437

3

2

3

2

3

CPS

876826

144916

1599809

51153

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

414.68754

4874.48442

1939.92847

2101.19839

2007.88521

1.05667

1.41602

2092.84183

0.04433

0.02520

0.04095

4181.67236

0.06906

0.16950

0.02026

0.03082

1959.89582

398.40327

1968.59573

2045.82237

1026.96479

0.42385

0.07027

1.52233

2956.19559

0.02576

0.24232

0.16600

414.68754

4874.48442

1939.92847

2101.19839

2007.88521

1.05667

1.41602

2092.84183

0.04433

0.02520

0.04095

4181.67236

0.06906

0.16950

0.02026

0.03082

1959.89582

398.40327

1968.59573

2045.82237

1026.96479

0.42385

0.07027

1.52233

2956.19559

0.02576

0.24232

0.16600

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

100.9

103.3

102.9

101.5

104.7

102.1

116.5

101.9

100.8

102.0

101.4

101.2

102.6

102.1

100.9

98.3

101.6

100.7

100.7

97.7

102.1

%Recovery

99.0

97.6

132.5

101.9

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

100.92402

51.67376

51.47007

101.54894

104.74363

102.07238

58.23129

101.93208

100.75644

101.98268

101.43515

101.20785

2564.77378

102.06620

100.87407

2458.32795

2540.33551

2517.71314

2518.66154

2441.46005

102.06801

Meas Value

98.97121

97.64594

264.94748

2546.97545

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T13:25:01-05:00

Type CCV

VialNumber 2

Sample Name CCV 1735292

Data File Name 014_CCV.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.5

103.3

101.5

102.4

101.9

Lower Limit

80

80

80

80

%Recovery

101.1

100.9

99.0

105.7

102.9329626

2177683

826583

2551380

681398

1121429

0.33

0.65

1.20

0.31

1.30

Reference CPS

1089042

140392

1622717

48596

%RSD

0.62

1.61

0.19

1.72

0.23339112

2211046

853970

2588419

698014

1142762

3

2

3

2

3

CPS

1100982

141638

1607054

51383

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

101.6

97.8

100.5

100.9

99.8

98.0

97.8

103.6

95.2

101.2

99.0

100.5

99.8

99.4

99.0

99.1

98.9

98.6

98.9

99.3

100.4

106.0

98.0

102.9

102.4

101.7

103.0

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.32395

97.84956

100.53020

100.89252

99.81412

98.03802

97.79995

103.57198

95.21229

10.12491

98.97323

100.52126

99.81193

99.39533

99.00359

99.11068

98.92489

19.71397

98.88010

99.34484

50.21649

105.99627

98.03462

51.47007

102.40448

101.68872

10.29855

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

0.228

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

20.84

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.17096

0.29552

0.15998

0.30157

0.04216

0.96320

0.04013

0.02047

0.11930

0.10450

0.07209

6.28045

0.04852

0.05852

3.23183

3.17059

4.63376

1.19405

-10.88215

0.67630

Meas Value

0.44548

0.05888

50.99655

-0.50238

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T13:29:18-05:00

Type CCB

VialNumber 4

Sample Name CCB 1724347

Data File Name 015_CCB.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 1:33 PM on:6/11/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.5

102.8

100.7

102.7

102.1

Lower Limit

80

80

80

80

%Recovery

102.2

101.0

99.5

104.0

101.4329626

2177683

826583

2551380

681398

1121429

0.85

0.67

0.69

0.15

1.47

Reference CPS

1089042

140392

1622717

48596

%RSD

1.51

1.11

0.48

1.17

0.70334184

2211291

849664

2569901

700074

1145239

3

2

3

2

3

CPS

1112874

141746

1614936

50532

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

40

4

2

2.26

1.46

4

10

0.12

5

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.2

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.07229

0.27751

0.27570

0.67976

0.07227

0.21326

0.06444

0.97711

0.00783

0.01087

0.04746

1.36069

0.01912

0.02531

0.02318

0.01502

0.02761

0.01470

0.06795

0.44841

0.15042

0.35394

0.05646

0.29552

0.46320

0.02930

0.02944

0.00450

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2

FAILED

FAILED

QC Flag

FAILED

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

2000

2000

2000

2000

2000

2000

2000

2000

1000

50000

2000

2000

2000

2000

50000

High Value

1000

1000

2000

50000

50000

50000

50000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

409.79521

52.23442

1112.57428

8.90567

7.23408

32.41939

83.25885

73.00132

29.30626

11.34355

497481.59735

7624.87984

298.59628

277.47028

301.39277

35981.75829

FinalConcentration

94.86932

1.48377

587.68870

621.37503

2889.28275

374643.93683

686.29369

1563.76400

204.89760

26.11721

556.28714

4.45283

3.61704

16.20969

41.62943

36.50066

14.65313

5.67177

248740.79868

3812.43992

149.29814

138.73514

150.69639

17990.87914

Meas Value

47.43466

0.74188

293.84435

310.68752

1444.64138

187321.96842

343.14684

781.88200

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 002CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 430114

Operator LP 7500

Acq Date Time 2019-06-11T13:33:39-05:00

Type Sample

VialNumber 2101

Sample Name 160-34156-B-25-A

Data File Name 016SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

96.2

Lower Limit

80

80

80

80

80

80

80

80

108.0

107.9

97.9

97.6

97.2

94.9

329626

2177683

826583

2551380

681398

1121429

0.69

0.32

1.60

0.16

0.92

Reference CPS

1089042

140392

1622717

48596

806983

2479736

646350

1078344

%RSD

0.28

0.37

0.69

1.10

0.58

3

2

3

CPS

1050601

146880

1690613

52505

355824

2132042

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

96.5

104.6

104.2

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

1000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

13.36387

0.03339

0.04260

12.42236

903.94333

10.32058

141.65316

77.92166

14.13175

24.72685

0.19214

3.74993

0.02496

0.49852

2.08185

110.57302

133.65785

200.93973

22.53893

0.04555

0.12369

1.11071

4.11644

28.26169

2.74404

8.90567

10.19971

0.02026

6.68194

0.01669

0.02130

6.21118

451.97167

5.16029

70.82658

38.96083

7.06588

12.36343

0.09607

1.87497

0.01248

0.24926

1.04093

55.28651

66.82892

100.46986

11.26947

0.02277

0.06184

0.55535

2.05822

14.13084

1.37202

4.45283

5.09985

0.01013

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile
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TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

257.63246

2.18259

226.39262

128.60471

32.05018

5.14342

1852.14463

79.47084

151.96570

35.04837

156.05004

27493.68159

17.14595

110.31107

5057.47228

391097.53788

3347.41537

1321.37737

343700.33108

2540.14350

FinalConcentration

73.32639

8.91558

503.86988

2175.69627

128.81623

1.09129

113.19631

64.30235

16.02509

2.57171

926.07231

39.73542

75.98285

17.52418

78.02502

13746.84079

8.57298

55.15554

2528.73614

195548.76894

1673.70769

660.68869

171850.16554

1270.07175

Meas Value

36.66320

4.45779

251.93494

1087.84813

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T13:37:50-05:00

Type Sample

VialNumber 2102

Sample Name 160-34156-B-31-A

Data File Name 017SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.3

99.0

98.6

96.5

97.4

Lower Limit

80

80

80

80

%Recovery

98.3

105.0

104.9

107.6

107.5329626

2177683

826583

2551380

681398

1121429

0.71

0.61

0.89

0.64

0.90

Reference CPS

1089042

140392

1622717

48596

%RSD

0.28

1.05

0.12

0.90

0.58354442

2140046

818001

2515811

657265

1092066

3

2

3

2

3

CPS

1070245

147403

1701594

52300

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.13630

25.61871

0.59812

69.69068

10.15010

5.19050

0.10454

2.56509

0.00885

0.02634

0.02491

350.11327

118.08706

199.15112

23.23536

86.43596

16.82995

0.34476

0.40866

14.66610

1.24813

0.36805

1.54395

2.18259

20.17736

0.00531

0.01593

0.20660

0.06815

12.80936

0.29906

34.84534

5.07505

2.59525

0.05227

1.28254

0.00442

0.01317

0.01245

175.05664

59.04353

99.57556

11.61768

43.21798

8.41497

0.17238

0.20433

7.33305

0.62407

0.18403

0.77197

1.09129

10.08868

0.00266

0.00796

0.10330

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

2000

2000

2000

2000

2000

2000

2000

2000

1000

50000

2000

2000

2000

2000

50000

High Value

1000

1000

2000

50000

50000

50000

50000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.23462

0.01175

4.00003

0.15471

0.01362

<0.000

0.27575

0.48715

0.41515

1.41143

176.46883

2.33801

1.12011

0.43356

0.20196

15.57458

FinalConcentration

0.82796

<0.000

84.47541

4.11788

6.65977

96.90146

29.57231

<0.000

0.11731

0.00587

2.00002

0.07735

0.00681

-0.01200

0.13788

0.24358

0.20757

0.70572

88.23442

1.16900

0.56006

0.21678

0.10098

7.78729

Meas Value

0.41398

-0.02546

42.23770

2.05894

3.32989

48.45073

14.78615

-3.02958

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 002CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 429500

Operator LP 7500

Acq Date Time 2019-06-11T13:42:03-05:00

Type Sample

VialNumber 2103

Sample Name MB 160-429500/1-A

Data File Name 018SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

101.8

Lower Limit

80

80

80

80

80

80

80

80

118.0

118.8

100.5

102.3

100.1

101.6

329626

2177683

826583

2551380

681398

1121429

0.79

0.74

0.56

0.86

1.64

Reference CPS

1089042

140392

1622717

48596

845212

2553869

692127

1141654

%RSD

1.13

1.44

0.82

1.87

0.41

3

2

3

CPS

1083705

142881

1632538

57328

391703

2189633

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

99.5

101.8

100.6

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

1000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.03849

0.00100

0.01661

0.03531

0.39362

0.35758

1.73657

0.01336

0.01576

0.04101

0.04259

0.27995

0.00525

0.11891

0.00733

0.35842

0.02347

0.05024

0.00673

0.00715

<0.000

0.01506

0.04582

0.68906

0.40068

0.15471

0.22550

0.01217

0.01924

0.00050

0.00831

0.01765

0.19681

0.17879

0.86828

0.00668

0.00788

0.02051

0.02129

0.13998

0.00262

0.05945

0.00367

0.17921

0.01174

0.02512

0.00336

0.00358

-0.01234

0.00753

0.02291

0.34453

0.20034

0.07735

0.11275

0.00608

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

910.50853

0.87142

905.71319

882.15303

906.40203

442.94424

855.17306

0.00914

1030.18973

1044.01152

902.90088

9053.97976

941.52794

898.01354

10179.85074

10160.58567

1008.91782

9986.01696

10484.42253

1005.62773

FinalConcentration

98.80425

97.65530

272.29880

10158.79163

455.25426

0.43571

452.85659

441.07651

453.20102

221.47212

427.58653

0.00457

515.09486

522.00576

451.45044

4526.98988

470.76397

449.00677

5089.92537

5080.29283

504.45891

4993.00848

5242.21126

502.81386

Meas Value

49.40212

48.82765

136.14940

5079.39582

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T13:46:24-05:00

Type Sample

VialNumber 2104

Sample Name LCS 160-429500/2-A

Data File Name 019SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 1:51 PM on:6/11/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.4

102.2

101.1

99.7

99.0

Lower Limit

80

80

80

80

%Recovery

100.1

102.2

99.3

119.3

119.5329626

2177683

826583

2551380

681398

1121429

0.43

0.67

0.81

0.82

0.63

Reference CPS

1089042

140392

1622717

48596

%RSD

2.36

1.35

0.70

3.18

0.18394045

2165561

844697

2579411

679399

1110364

3

2

3

2

3

CPS

1090660

143417

1610690

57999

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

206.09288

1042.61237

1079.27394

1024.82247

1012.94261

3.08756

0.28593

1051.22221

0.01646

0.01742

0.02356

1012.39290

0.01345

0.02414

0.01102

0.02693

1036.31916

202.81094

1002.79818

1044.23013

504.16697

0.35563

0.00869

0.87142

430.54571

0.01756

0.04555

0.05856

103.04644

521.30619

539.63697

512.41123

506.47130

1.54378

0.14296

525.61111

0.00823

0.00871

0.01178

506.19645

0.00672

0.01207

0.00551

0.01346

518.15958

101.40547

501.39909

522.11507

252.08349

0.17782

0.00434

0.43571

215.27286

0.00878

0.02277

0.02928

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.74815

0.05846

0.74333

2.46375

2.50133

1.27945

1031.53909

0.06312

1.19688

0.64016

283.24215

2288.18281

0.60713

2.00190

26141.63474

45.47573

26.89518

2177.31229

160013.64790

4.15634

FinalConcentration

67.64380

<0.000

186.09001

44168.47066

0.87407

0.02923

0.37167

1.23188

1.25067

0.63973

515.76955

0.03156

0.59844

0.32008

141.62108

1144.09140

0.30357

1.00095

13070.81737

22.73786

13.44759

1088.65614

80006.82395

2.07817

Meas Value

33.82190

-0.01532

93.04500

22084.23533

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T13:50:33-05:00

Type Sample

VialNumber 2105

Sample Name 480-153528-M-2-A

Data File Name 020SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 1:55 PM on:6/11/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.5

102.2

100.3

98.8

98.0

Lower Limit

80

80

80

80

%Recovery

98.8

102.5

99.7

115.3

116.3329626

2177683

826583

2551380

681398

1121429

1.24

1.15

0.80

0.25

0.34

Reference CPS

1089042

140392

1622717

48596

%RSD

0.67

1.51

0.45

1.25

0.03383372

2165910

844541

2558660

673495

1099014

3

2

3

2

3

CPS

1076187

143909

1618646

56019

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.06473

0.49112

0.60842

4.83724

0.80790

<0.000

0.04924

3.80003

0.00352

0.00326

0.00760

40.13944

0.03762

0.09868

0.01715

0.04720

0.06870

0.02507

0.07993

1.22942

0.66476

0.35783

0.01394

0.05846

1.02812

0.00705

0.00178

0.09685

0.03236

0.24556

0.30421

2.41862

0.40395

-0.03327

0.02462

1.90002

0.00176

0.00163

0.00380

20.06972

0.01881

0.04934

0.00857

0.02360

0.03435

0.01254

0.03997

0.61471

0.33238

0.17892

0.00697

0.02923

0.51406

0.00353

0.00089

0.04843

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.57275

0.15823

1.01743

1.92049

1.84843

1.34019

1197.69411

0.08045

2.78143

0.42334

312.47340

2557.06799

0.51588

2.16989

27411.91522

95.25807

23.55075

2120.18323

161882.07255

5.60873

FinalConcentration

69.02478

<0.000

369.79693

45031.31319

0.15728

0.01582

0.10174

0.19205

0.18484

0.13402

119.76941

0.00804

0.27814

0.04233

31.24734

255.70680

0.05159

0.21699

2741.19152

9.52581

2.35507

212.01832

16188.20725

0.56087

Meas Value

6.90248

-0.04989

36.97969

4503.13132

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T13:54:51-05:00

Type Sample

VialNumber 2106

Sample Name 480-153528-M-2-A SD

Data File Name 021SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 1:59 PM on:6/11/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.4

104.9

101.5

103.3

101.1

Lower Limit

80

80

80

80

%Recovery

102.4

105.5

102.1

108.0

106.1329626

2177683

826583

2551380

681398

1121429

0.77

0.57

0.64

0.74

2.15

Reference CPS

1089042

140392

1622717

48596

%RSD

0.66

0.08

1.63

0.89

0.36349665

2207408

867404

2590108

704050

1133356

3

2

3

2

3

CPS

1114926

148171

1656576

52460

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.05634

1.64598

0.74011

3.17010

0.79929

<0.000

0.07401

4.01768

<0.000

<0.000

0.01429

39.45762

0.00522

0.10806

0.01476

0.01474

0.11673

0.05490

0.15745

1.62939

0.99673

2.31403

<0.000

0.15823

1.47575

0.02615

<0.000

0.08385

0.00563

0.16460

0.07401

0.31701

0.07993

-0.04021

0.00740

0.40177

-0.00141

-0.00111

0.00143

3.94576

0.00052

0.01081

0.00148

0.00147

0.01167

0.00549

0.01574

0.16294

0.09967

0.23140

-0.00522

0.01582

0.14758

0.00262

-0.00022

0.00838

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

911.69049

0.36028

895.50990

885.68776

926.81781

469.02285

1881.09773

0.05033

1032.66117

1029.68565

1186.28328

11447.73249

938.26385

888.45665

35519.51484

10140.16910

1055.85397

12286.94774

169547.26466

992.90472

FinalConcentration

166.40565

99.99627

378.24702

53813.80679

455.84524

0.18014

447.75495

442.84388

463.40891

234.51142

940.54887

0.02516

516.33059

514.84282

593.14164

5723.86625

469.13193

444.22833

17759.75742

5070.08455

527.92698

6143.47387

84773.63233

496.45236

Meas Value

83.20283

49.99814

189.12351

26906.90339

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T13:59:10-05:00

Type Sample

VialNumber 2107

Sample Name 480-153528-M-2-B MS

Data File Name 022SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 2:03 PM on:6/11/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.0

100.8

100.0

98.7

98.9

Lower Limit

80

80

80

80

%Recovery

98.6

101.7

98.9

115.5

115.9329626

2177683

826583

2551380

681398

1121429

1.06

1.04

0.44

0.98

0.55

Reference CPS

1089042

140392

1622717

48596

%RSD

0.83

0.37

1.13

0.64

0.40382113

2133074

832885

2550656

672622

1109167

3

2

3

2

3

CPS

1073364

142729

1604125

56133

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

204.00138

1030.66798

1062.19073

1030.35857

1009.76917

0.40287

0.21825

1038.92665

0.01788

0.01630

0.01159

1050.46509

0.05576

0.12168

0.01742

0.08176

1043.62935

201.40515

994.76025

1039.05537

499.80189

0.36149

0.01865

0.36028

439.97224

0.01254

0.04620

0.17086

102.00069

515.33399

531.09537

515.17928

504.88458

0.20143

0.10913

519.46333

0.00894

0.00815

0.00580

525.23255

0.02788

0.06084

0.00871

0.04088

521.81467

100.70257

497.38013

519.52768

249.90094

0.18075

0.00933

0.18014

219.98612

0.00627

0.02310

0.08543

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

918.98271

0.25273

900.86960

880.88424

931.52685

474.83751

1880.60913

0.06024

1041.52518

1012.02138

1194.04616

11318.38188

944.89738

887.39649

35219.85341

10103.41010

1066.16870

12143.18978

169343.97087

999.46004

FinalConcentration

167.26961

99.81583

382.57668

52955.23860

459.49135

0.12637

450.43480

440.44212

465.76342

237.41876

940.30456

0.03012

520.76259

506.01069

597.02308

5659.19094

472.44869

443.69824

17609.92671

5051.70505

533.08435

6071.59489

84671.98543

499.73002

Meas Value

83.63481

49.90792

191.28834

26477.61930

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T14:03:18-05:00

Type Sample

VialNumber 2108

Sample Name 480-153528-M-2-C MSD

Data File Name 023SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 2:07 PM on:6/11/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.3

101.7

100.2

98.6

99.2

Lower Limit

80

80

80

80

%Recovery

98.3

101.3

99.3

114.8

115.8329626

2177683

826583

2551380

681398

1121429

0.96

0.48

0.48

1.02

0.99

Reference CPS

1089042

140392

1622717

48596

%RSD

1.04

0.42

0.68

3.30

0.71381745

2139754

840449

2557490

672135

1112556

3

2

3

2

3

CPS

1070477

142212

1611458

55774

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

205.16604

1033.85489

1067.17650

1036.66468

1008.78981

0.16663

0.17712

1053.64480

0.01732

0.01503

0.00492

1055.57442

0.05381

0.11784

0.01969

0.10143

1031.82109

201.19584

992.08580

1042.12297

506.91678

0.23875

0.01556

0.25273

449.73248

0.00999

0.05048

0.13695

102.58302

516.92745

533.58825

518.33234

504.39491

0.08332

0.08856

526.82240

0.00866

0.00752

0.00246

527.78721

0.02691

0.05892

0.00984

0.05071

515.91055

100.59792

496.04290

521.06149

253.45839

0.11937

0.00778

0.12637

224.86624

0.00499

0.02524

0.06848

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.88708

0.03020

0.66272

2.80036

1.21583

4.38468

582.76841

0.06585

1.08773

0.60511

24.44011

149.72434

0.39077

8.89114

59190.57812

40.90315

24.75739

1293.57147

185206.81106

1.67334

FinalConcentration

30.94345

<0.000

220.05989

98978.96670

0.94354

0.01510

0.33136

1.40018

0.60792

2.19234

291.38421

0.03293

0.54387

0.30256

12.22005

74.86217

0.19538

4.44557

29595.28906

20.45157

12.37869

646.78574

92603.40553

0.83667

Meas Value

15.47172

-0.03805

110.02994

49489.48335

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T14:07:28-05:00

Type Sample

VialNumber 2109

Sample Name 480-153528-N-3-A

Data File Name 024SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 2:12 PM on:6/11/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.1

100.5

100.7

98.9

99.5

Lower Limit

80

80

80

80

%Recovery

98.7

101.1

100.7

111.9

113.5329626

2177683

826583

2551380

681398

1121429

0.24

0.39

1.09

0.83

1.38

Reference CPS

1089042

140392

1622717

48596

%RSD

0.90

0.70

1.77

2.02

0.39374256

2136163

831052

2569262

674140

1115374

3

2

3

2

3

CPS

1074517

141937

1634308

54363

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.07403

0.41691

1.63955

4.74205

2.55462

<0.000

0.02817

4.37496

0.00187

<0.000

0.00242

31.16483

0.01962

0.06375

0.00935

0.05475

0.06545

0.03178

0.16859

2.40809

0.58284

0.24254

<0.000

0.03020

0.85325

0.00754

0.00276

0.03163

0.03701

0.20845

0.81977

2.37103

1.27731

-0.03787

0.01409

2.18748

0.00093

-0.00273

0.00121

15.58242

0.00981

0.03188

0.00467

0.02737

0.03273

0.01589

0.08430

1.20404

0.29142

0.12127

-0.00075

0.01510

0.42663

0.00377

0.00138

0.01582

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.69947

0.02477

0.85994

2.79084

7.03675

2.16265

5731.14772

0.41588

1.20143

0.34736

3577.77252

1846.06588

2.66378

2.20984

220731.79158

31.86251

23.47920

13402.43564

360159.73125

1.18823

FinalConcentration

126.99588

<0.000

631.00584

89223.53586

0.34974

0.01239

0.42997

1.39542

3.51837

1.08133

2865.57386

0.20794

0.60071

0.17368

1788.88626

923.03294

1.33189

1.10492

110365.89579

15.93126

11.73960

6701.21782

180079.86562

0.59411

Meas Value

63.49794

-0.04780

315.50292

44611.76793

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T14:11:47-05:00

Type Sample

VialNumber 2110

Sample Name 480-153528-J-4-A

Data File Name 025SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.5

100.9

101.6

96.4

98.3

Lower Limit

80

80

80

80

%Recovery

98.4

101.3

103.3

112.9

114.5329626

2177683

826583

2551380

681398

1121429

0.24

0.23

0.87

0.45

0.09

Reference CPS

1089042

140392

1622717

48596

%RSD

0.42

0.38

0.52

0.99

0.48377539

2166316

834179

2592321

656806

1102148

3

2

3

2

3

CPS

1071912

142284

1676131

54856

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.05605

0.34832

0.53716

2.08879

3.51548

<0.000

0.03813

1.16436

0.01008

0.00697

0.01055

29.09802

0.27818

0.46016

0.04904

0.21834

0.04455

0.02897

0.01908

1.47479

0.33156

0.24132

0.45075

0.02477

2.42274

0.00739

0.01002

0.53276

0.02802

0.17416

0.26858

1.04440

1.75774

-0.03957

0.01906

0.58218

0.00504

0.00348

0.00528

14.54901

0.13909

0.23008

0.02452

0.10917

0.02228

0.01449

0.00954

0.73740

0.16578

0.12066

0.22537

0.01239

1.21137

0.00370

0.00501

0.26638

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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TuneStep

Page 1 of 1 Printed at: 2:16 PM on:6/11/2019Page 162 of 409



Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

108.1

107.2

101.4

108.7

217.8

103.3

131.3

106.5

103.1

107.0

104.1

129.8

103.8

109.7

108.1

151.8

180.0

202.8

96.5

108.0

102.4

%Recovery

93.7

91.1

229.0

107.1

5

25

5

1

10

10

5

5

5

10

10

2

50

2

5

50

30

50

100

100

5

ExpectedValue

5

0.5

50

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.40456

26.79676

5.06991

1.08723

21.78014

10.33333

6.56415

5.32496

5.15694

10.69748

10.41270

2.59538

51.88649

2.19475

5.40691

75.90496

53.98943

101.37686

96.47820

108.00698

5.11974

Meas Value

4.68565

0.45529

114.51837

53.52850

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T14:16:05-05:00

Type CRI

VialNumber 3

Sample Name CCVL 1740450

Data File Name 026LCCV.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.8

105.6

103.2

107.1

105.4

Lower Limit

80

80

80

80

%Recovery

105.9

106.8

103.3

106.8

104.7329626

2177683

826583

2551380

681398

1121429

1.18

0.27

0.09

0.54

0.92

Reference CPS

1089042

140392

1622717

48596

%RSD

1.22

1.09

0.35

0.93

0.59345211

2283021

872557

2633653

729710

1181481

3

2

3

2

3

CPS

1153613

149972

1676370

51919

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

96.6

94.0

99.9

88.3

92.3

82.7

93.9

106.0

93.7

104.1

100.6

103.3

103.3

102.1

98.7

105.1

99.0

100.4

103.1

110.3

100.3

97.3

100.0

101.4

107.5

106.8

107.6

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.93138

2.82030

19.98086

1.76588

0.92293

8.27140

9.39134

5.29769

9.37244

1.04067

5.03047

2.06637

2.06561

10.20575

1.97478

2.10106

9.90032

2.00700

0.51567

2.20577

5.01655

9.72973

0.99954

5.06991

10.74682

10.67812

0.53777

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

99.4

102.7

100.8

100.7

101.5

102.7

104.8

102.2

101.1

103.6

101.8

100.3

100.1

102.0

101.7

98.5

103.0

102.6

101.7

97.5

99.8

%Recovery

98.8

97.3

108.9

102.5

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

99.38129

51.33857

50.38715

100.73840

101.52254

102.70602

52.41641

102.18358

101.12532

103.59377

101.82275

100.28723

2501.92898

102.04194

101.72765

2463.57371

2575.10241

2565.94211

2541.88243

2436.46710

99.83530

Meas Value

98.84375

97.34404

217.81154

2562.68329

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T14:20:25-05:00

Type CCV

VialNumber 2

Sample Name CCV 1735292

Data File Name 027_CCV.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.2

105.3

103.5

104.2

103.1

Lower Limit

80

80

80

80

%Recovery

103.3

104.8

102.8

109.9

105.4329626

2177683

826583

2551380

681398

1121429

0.38

0.76

0.68

0.28

0.55

Reference CPS

1089042

140392

1622717

48596

%RSD

1.13

0.58

1.47

1.11

0.73347537

2268622

870513

2641786

710081

1156428

3

2

3

2

3

CPS

1125479

147088

1668875

53384

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

101.5

97.8

99.7

98.9

99.9

97.4

97.7

99.7

96.6

98.5

99.3

100.6

100.1

99.8

99.4

100.1

98.3

99.0

99.8

99.9

100.0

99.0

99.3

100.8

101.6

101.1

101.5

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.30790

97.77788

99.72716

98.92346

99.91169

97.40091

97.66935

99.67232

96.55096

9.84935

99.29489

100.57487

100.07655

99.75312

99.42945

100.14740

98.31242

19.80598

99.83694

99.88571

50.01539

98.95329

99.27265

50.38715

101.55170

101.05506

10.15295

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

0.228

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

20.84

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.22468

0.29302

0.00216

-0.04377

0.04619

1.05236

0.03875

0.01581

0.27997

0.02040

0.02847

1.77592

0.01416

-0.00695

1.87049

1.00615

1.92184

-3.25404

-10.23283

0.15584

Meas Value

0.02948

-0.04441

23.44242

-7.94499

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T14:24:44-05:00

Type CCB

VialNumber 4

Sample Name CCB 1713605

Data File Name 028_CCB.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 2:29 PM on:6/11/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.0

104.3

102.0

104.7

105.5

Lower Limit

80

80

80

80

%Recovery

103.2

105.1

103.2

105.9

102.7329626

2177683

826583

2551380

681398

1121429

1.36

0.82

0.89

0.56

0.61

Reference CPS

1089042

140392

1622717

48596

%RSD

0.62

1.58

1.42

1.42

0.84338450

2243980

861991

2602842

713389

1183313

3

2

3

2

3

CPS

1123850

147566

1674422

51450

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

40

4

2

2.26

1.46

4

10

0.12

5

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.2

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.00274

0.06189

0.06978

0.73428

0.03034

0.25741

0.05689

1.05864

0.00852

0.00422

0.04087

0.00944

0.02266

0.02677

0.02733

0.02310

0.00930

0.00616

0.00731

0.23567

0.04913

0.40930

0.05024

0.29302

0.16728

0.03925

0.02682

0.00264

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.32323

0.37874

23.25139

26.95423

0.75029

2.37399

1052.79071

3.24157

2.14798

5.03036

32.94486

286.45731

12.35013

70.87751

51725.48837

120.70354

26.03104

1216.48559

38286.01562

2.47040

FinalConcentration

5.39603

<0.000

112.53565

35879.53695

0.66161

0.18937

11.62570

13.47711

0.37515

1.18700

526.39535

1.62078

1.07399

2.51518

16.47243

143.22866

6.17507

35.43876

25862.74418

60.35177

13.01552

608.24280

19143.00781

1.23520

Meas Value

2.69802

-0.03618

56.26783

17939.76848

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T14:29:07-05:00

Type Sample

VialNumber 2111

Sample Name 480-153528-M-5-A

Data File Name 029SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 2:33 PM on:6/11/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.2

101.9

102.2

99.0

100.2

Lower Limit

80

80

80

80

%Recovery

101.7

102.5

101.2

116.5

118.4329626

2177683

826583

2551380

681398

1121429

0.70

0.23

1.31

0.15

0.51

Reference CPS

1089042

140392

1622717

48596

%RSD

0.46

0.66

1.24

2.58

1.05390342

2181753

842034

2607169

674740

1123704

3

2

3

2

3

CPS

1108003

143892

1642765

56604

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00947

6.60177

0.21994

1.98015

8.71956

1.49789

0.11345

1.35702

0.01752

0.01920

0.03609

72.96620

0.12476

0.31581

0.07196

0.35128

0.11876

0.13312

0.20668

0.77069

0.33550

0.83519

0.03016

0.37874

2.41936

0.02104

0.00742

0.06347

0.00474

3.30089

0.10997

0.99008

4.35978

0.74894

0.05673

0.67851

0.00876

0.00960

0.01805

36.48310

0.06238

0.15790

0.03598

0.17564

0.05938

0.06656

0.10334

0.38534

0.16775

0.41759

0.01508

0.18937

1.20968

0.01052

0.00371

0.03174

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2

FAILED

FAILED

FAILED

FAILED

QC Flag

FAILED

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

17.18493

0.48442

971.56818

9.42931

21.32084

3.81261

1265.95543

5.30537

8.12332

7.21358

8300.15045

20385.14864

22.27370

123.49960

130596.99474

1076.88481

403.66767

119982.21645

125973.12634

26.68980

FinalConcentration

10.53948

<0.000

8642.05955

567393.69424

8.59246

0.24221

485.78409

4.71465

10.66042

1.90630

632.97772

2.65269

4.06166

3.60679

4150.07523

10192.57432

11.13685

61.74980

65298.49737

538.44240

201.83384

59991.10822

62986.56317

13.34490

Meas Value

5.26974

-0.00877

4321.02977

283696.84712

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T14:33:24-05:00

Type Sample

VialNumber 2112

Sample Name 480-153528-N-7-A

Data File Name 030SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 2:38 PM on:6/11/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.0

100.2

98.9

96.9

97.3

Lower Limit

80

80

80

80

%Recovery

98.2

103.4

99.6

110.1

110.3329626

2177683

826583

2551380

681398

1121429

0.55

0.88

1.36

0.52

0.68

Reference CPS

1089042

140392

1622717

48596

%RSD

1.93

1.11

0.69

0.19

1.43363538

2090939

828121

2523537

660027

1091010

3

2

3

2

3

CPS

1069366

145128

1616961

53512

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.01224

2.49175

0.06160

1.17426

1.88934

0.80665

0.05311

0.66124

0.01075

0.00834

0.00838

655.12713

1.15637

3.11442

0.48350

2.67358

0.86391

0.04724

0.03424

2.25546

0.69815

0.72390

0.18024

0.48442

6.92711

0.02249

0.00295

0.11551

0.00612

1.24587

0.03080

0.58713

0.94467

0.40333

0.02655

0.33062

0.00537

0.00417

0.00419

327.56356

0.57819

1.55721

0.24175

1.33679

0.43195

0.02362

0.01712

1.12773

0.34907

0.36195

0.09012

0.24221

3.46355

0.01124

0.00147

0.05776

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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193

193

193

193
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165

165
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193

193

165

165

165

165

165

165

115

115

115

115
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72

72

72

72

72

205
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209

232

238

178
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185
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197
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146

147
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121
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Tl

Pb

Bi

Th

U

Hf
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W

Re

Pt
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2

FAILED

FAILED

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

10.44796

0.15930

0.77879

7.18335

1.26908

2.35043

16494.62361

10.66549

3.31163

1.86810

625.59209

947.07863

0.50748

60.85569

80440.03532

340.13965

49.54815

21050.22568

211546.95568

6.20829

FinalConcentration

594.82970

<0.000

2019.49482

420146.66397

5.22398

0.07965

0.38939

3.59167

0.63454

1.17522

8247.31180

5.33274

1.65582

0.93405

312.79604

473.53932

0.25374

30.42784

40220.01766

170.06982

24.77408

10525.11284

105773.47784

3.10414

Meas Value

297.41485

-0.04166

1009.74741

210073.33199

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T14:37:38-05:00

Type Sample

VialNumber 2201

Sample Name 480-153528-N-8-A

Data File Name 031SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.1

100.9

98.4

96.4

95.3

Lower Limit

80

80

80

80

%Recovery

97.4

103.7

100.7

109.2

112.0329626

2177683

826583

2551380

681398

1121429

1.30

0.45

1.14

1.45

1.29

Reference CPS

1089042

140392

1622717

48596

%RSD

1.63

0.54

0.21

0.44

0.97369320

2113510

833931

2509322

657140

1068847

3

2

3

2

3

CPS

1060400

145613

1633269

53065

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

<0.000

0.45172

0.04067

0.52178

0.16417

0.13128

0.05078

0.41977

0.01070

0.00560

0.01634

12585.78268

0.18270

0.44037

0.07453

0.52207

0.33142

0.02241

0.00936

0.48470

0.25560

0.48171

3.55357

0.15930

0.32141

0.02571

0.03567

1.44212

-0.01577

0.22586

0.02034

0.26089

0.08209

0.06564

0.02539

0.20988

0.00535

0.00280

0.00817

6292.89134

0.09135

0.22018

0.03727

0.26103

0.16571

0.01120

0.00468

0.24235

0.12780

0.24085

1.77679

0.07965

0.16070

0.01286

0.01783

0.72106

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208
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232

238

178

181
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197
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Tl

Pb
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Th

U

Hf
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W
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.17591

0.11638

2.00122

3.25737

0.64037

<0.000

317.60199

0.10000

1.20534

0.50344

29.20916

164.57278

0.21525

2.55232

22137.28555

89.71030

28.37394

1840.56280

80198.16800

1.15246

FinalConcentration

2.90873

<0.000

308.46901

47353.17776

0.08796

0.05819

1.00061

1.62869

0.32018

-0.71833

158.80100

0.05000

0.60267

0.25172

14.60458

82.28639

0.10762

1.27616

11068.64278

44.85515

14.18697

920.28140

40099.08400

0.57623

Meas Value

1.45437

-0.04539

154.23450

23676.58888

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T14:41:52-05:00

Type Sample

VialNumber 2202

Sample Name 480-153602-K-1-A

Data File Name 032SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.8

104.0

101.0

100.4

99.3

Lower Limit

80

80

80

80

%Recovery

102.6

104.7

102.4

116.8

115.2329626

2177683

826583

2551380

681398

1121429

1.08

0.92

0.22

1.36

1.44

Reference CPS

1089042

140392

1622717

48596

%RSD

1.47

1.46

0.88

2.70

0.45379861

2194315

859647

2576545

684265

1113882

3

2

3

2

3

CPS

1117454

146962

1661367

56762

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

<0.000

0.41479

0.02154

0.33253

1.44723

0.07804

0.03781

0.32052

<0.000

0.00141

0.00365

51.96954

0.03838

0.10553

0.01983

0.06594

0.01355

0.01330

0.01398

0.43861

0.88224

0.00000

0.00274

0.11638

1.37945

0.00940

0.00202

0.00118

-0.00775

0.20740

0.01077

0.16627

0.72361

0.03902

0.01890

0.16026

-0.00089

0.00071

0.00183

25.98477

0.01919

0.05276

0.00992

0.03297

0.00678

0.00665

0.00699

0.21930

0.44112

0.00000

0.00137

0.05819

0.68973

0.00470

0.00101

0.00059

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107
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121

125

133
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101

103

105

Tl

Pb
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Th

U

Hf
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Re
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Nb
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Pd

2

3

TuneFile
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TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.95601

0.09589

1.32126

2.86242

1.19067

<0.000

1803.31413

2.17927

1.67812

2.07438

401.64590

3662.67719

2.88920

4.03932

114649.76314

88.47315

248.80857

2393.68271

145173.62179

1.63407

FinalConcentration

51.58079

<0.000

227.27082

66179.31153

0.47801

0.04794

0.66063

1.43121

0.59534

-0.18390

901.65706

1.08964

0.83906

1.03719

200.82295

1831.33860

1.44460

2.01966

57324.88157

44.23657

124.40428

1196.84135

72586.81089

0.81704

Meas Value

25.79040

-0.05959

113.63541

33089.65576

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T14:46:08-05:00

Type Sample

VialNumber 2203

Sample Name 480-153602-K-2-A

Data File Name 033SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 2:50 PM on:6/11/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.9

102.9

100.8

98.6

98.4

Lower Limit

80

80

80

80

%Recovery

102.6

104.0

102.0

113.7

115.0329626

2177683

826583

2551380

681398

1121429

0.12

0.58

0.40

0.53

0.23

Reference CPS

1089042

140392

1622717

48596

%RSD

0.60

0.95

0.54

0.52

0.87378998

2153056

850606

2571144

671731

1103017

3

2

3

2

3

CPS

1117090

146020

1655167

55241

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

<0.000

0.53644

0.01797

0.29765

2.66537

0.05448

0.03724

0.10592

0.00442

0.00048

0.00571

67.87250

0.97685

1.74745

0.34654

1.69891

0.44735

0.01999

0.00972

0.52247

1.30101

0.35195

<0.000

0.09589

0.21915

0.01015

0.00143

0.14598

-0.01565

0.26822

0.00898

0.14882

1.33268

0.02724

0.01862

0.05296

0.00221

0.00024

0.00285

33.93625

0.48842

0.87373

0.17327

0.84946

0.22367

0.00999

0.00486

0.26124

0.65050

0.17597

-0.00241

0.04794

0.10958

0.00508

0.00072

0.07299

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.07440

0.05329

0.07870

0.38028

0.17184

<0.000

0.33806

0.01693

1.50224

0.21942

0.49689

4.21719

<0.000

<0.000

27.20104

4.90119

15.86161

<0.000

12.87425

0.22333

FinalConcentration

0.05902

<0.000

88.32508

21.83626

0.03720

0.02665

0.03935

0.19014

0.08592

-0.16424

0.16903

0.00847

0.75112

0.10971

0.24845

2.10859

-0.00346

-0.01252

13.60052

2.45059

7.93080

-2.98804

6.43713

0.11167

Meas Value

0.02951

-0.05945

44.16254

10.91813

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T14:50:26-05:00

Type Sample

VialNumber 2204

Sample Name 480-153602-I-4-A

Data File Name 034SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 2:55 PM on:6/11/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.9

103.7

100.8

103.4

102.6

Lower Limit

80

80

80

80

%Recovery

105.9

105.4

101.8

113.5

114.9329626

2177683

826583

2551380

681398

1121429

1.07

0.52

1.20

0.20

0.74

Reference CPS

1089042

140392

1622717

48596

%RSD

1.84

0.92

0.04

0.94

0.86378592

2217988

856763

2571100

704731

1150061

3

2

3

2

3

CPS

1153294

148028

1651780

55133

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

<0.000

0.15723

0.00058

0.15296

<0.000

<0.000

0.03001

0.13624

<0.000

0.00746

0.00822

0.17228

<0.000

0.01644

0.00299

0.00976

<0.000

0.00914

<0.000

0.15314

0.10094

0.23475

0.00028

0.05329

0.02191

0.01025

<0.000

<0.000

-0.01558

0.07861

0.00029

0.07648

-0.00082

-0.02729

0.01500

0.06812

-0.00056

0.00373

0.00411

0.08614

-0.00048

0.00822

0.00150

0.00488

-0.00473

0.00457

-0.00410

0.07657

0.05047

0.11738

0.00014

0.02665

0.01095

0.00512

-0.00275

-0.00600

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

2.57028

0.20903

6.15013

21.18518

1.83791

3.24378

1619.62891

1.79198

12.53601

12.06043

104.27408

6103.30940

2.16941

8.02781

263151.74511

6714.02029

115.69714

4216.01077

108535.52551

62.55020

FinalConcentration

67.62141

0.14811

97.19824

43191.84038

1.28514

0.10451

3.07507

10.59259

0.91896

1.62189

809.81446

0.89599

6.26801

6.03021

52.13704

3051.65470

1.08471

4.01390

131575.87255

3357.01015

57.84857

2108.00538

54267.76276

31.27510

Meas Value

33.81071

0.07405

48.59912

21595.92019

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T14:54:45-05:00

Type Sample

VialNumber 2205

Sample Name 480-153602-F-5-A

Data File Name 035SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 2:59 PM on:6/11/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.2

102.2

100.9

97.3

97.9

Lower Limit

80

80

80

80

%Recovery

102.5

104.3

101.6

114.1

115.3329626

2177683

826583

2551380

681398

1121429

0.18

0.22

1.13

1.16

1.15

Reference CPS

1089042

140392

1622717

48596

%RSD

0.81

0.81

0.35

0.73

0.40379930

2138751

845180

2574384

663041

1097811

3

2

3

2

3

CPS

1116505

146438

1649113

55455

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.03600

2.03159

0.03890

1.09914

25.17427

0.15226

0.07073

0.22398

0.00683

0.00521

0.00397

109.17876

1.99061

4.58860

0.60677

2.77739

0.63759

6.74987

0.02086

0.73289

0.25032

0.35706

0.96553

0.20903

1.58291

0.01571

0.00734

0.15459

0.01800

1.01580

0.01945

0.54957

12.58714

0.07613

0.03537

0.11199

0.00342

0.00260

0.00198

54.58938

0.99530

2.29430

0.30339

1.38870

0.31879

3.37493

0.01043

0.36645

0.12516

0.17853

0.48277

0.10451

0.79145

0.00786

0.00367

0.07729

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.53657

0.10925

2.62382

15.13704

6.67348

<0.000

2354.87916

0.31426

2.72879

2.70938

153.05865

883.67729

0.57866

2.24396

58905.39978

633.69713

35.64616

3558.06283

71054.37716

10.60776

FinalConcentration

32.75293

<0.000

275.86852

64957.96781

0.26829

0.05463

1.31191

7.56852

3.33674

-0.65044

1177.43958

0.15713

1.36440

1.35469

76.52932

441.83864

0.28933

1.12198

29452.69989

316.84857

17.82308

1779.03142

35527.18858

5.30388

Meas Value

16.37647

-0.04741

137.93426

32478.98391

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T14:59:01-05:00

Type Sample

VialNumber 2206

Sample Name 480-153602-H-6-A

Data File Name 036SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 3:03 PM on:6/11/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.9

102.9

101.7

99.6

99.9

Lower Limit

80

80

80

80

%Recovery

103.5

106.5

103.0

115.5

114.8329626

2177683

826583

2551380

681398

1121429

1.30

0.50

0.87

0.29

0.95

Reference CPS

1089042

140392

1622717

48596

%RSD

0.25

0.31

1.20

0.65

0.22378541

2197375

850853

2595480

678566

1120472

3

2

3

2

3

CPS

1127356

149468

1671581

56120

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

<0.000

0.60020

<0.000

0.29041

2.11321

0.00338

0.01487

0.21234

0.00376

0.01315

0.00773

146.79129

0.23434

0.52043

0.06749

0.28073

0.08085

0.05297

<0.000

0.39676

0.19369

0.00000

0.16285

0.10925

5.00273

0.00143

0.00220

0.16619

-0.00889

0.30010

-0.00223

0.14520

1.05661

0.00169

0.00744

0.10617

0.00188

0.00657

0.00386

73.39564

0.11717

0.26021

0.03374

0.14037

0.04042

0.02649

-0.01065

0.19838

0.09684

0.00000

0.08143

0.05463

2.50137

0.00071

0.00110

0.08310

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.18937

0.05754

0.36045

2.20120

7.26009

2.06531

1673.30021

0.05869

1.85096

1.29479

87.38369

173.31268

0.18146

0.86316

17571.56124

64.31614

23.18773

2948.67994

39319.42778

0.81328

FinalConcentration

32.95291

<0.000

288.74203

70572.36835

0.09469

0.02877

0.18022

1.10060

3.63004

1.03266

836.65010

0.02934

0.92548

0.64739

43.69184

86.65634

0.09073

0.43158

8785.78062

32.15807

11.59387

1474.33997

19659.71389

0.40664

Meas Value

16.47646

-0.04993

144.37101

35286.18417

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T15:03:19-05:00

Type Sample

VialNumber 2207

Sample Name 480-153602-I-8-A

Data File Name 037SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.5

104.0

100.7

100.7

100.7

Lower Limit

80

80

80

80

%Recovery

103.3

106.8

102.7

115.4

116.8329626

2177683

826583

2551380

681398

1121429

0.92

0.58

0.54

0.30

0.54

Reference CPS

1089042

140392

1622717

48596

%RSD

0.85

1.35

0.35

1.75

0.07384875

2210613

859756

2569313

685905

1129800

3

2

3

2

3

CPS

1125234

149907

1666457

56100

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

<0.000

0.22849

<0.000

0.14143

0.29414

<0.000

0.01753

0.28676

0.00269

0.00130

0.00930

55.61214

0.02434

0.06094

0.01144

0.03621

0.00073

0.00663

<0.000

0.19514

0.12781

0.23507

0.10199

0.05754

5.77417

0.00965

0.00180

0.13648

-0.01384

0.11424

-0.00917

0.07072

0.14707

-0.02270

0.00876

0.14338

0.00134

0.00065

0.00465

27.80607

0.01217

0.03047

0.00572

0.01811

0.00037

0.00331

-0.02196

0.09757

0.06391

0.11754

0.05100

0.02877

2.88709

0.00482

0.00090

0.06824

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 3:08 PM on:6/11/2019Page 174 of 409



Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.06123

0.10375

3.74100

8.82913

13.56644

0.82668

1822.54775

1.39707

8.13739

4.63319

259.97328

4101.28985

1.94007

3.68063

48850.31169

3707.07278

73.69371

4090.62189

55813.46871

32.51122

FinalConcentration

34.61121

<0.000

268.18707

62728.33897

0.53061

0.05188

1.87050

4.41456

6.78322

0.41334

911.27387

0.69854

4.06869

2.31659

129.98664

2050.64493

0.97004

1.84032

24425.15585

1853.53639

36.84685

2045.31094

27906.73436

16.25561

Meas Value

17.30560

-0.00135

134.09353

31364.16949

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T15:07:36-05:00

Type Sample

VialNumber 2208

Sample Name 480-153602-G-9-A

Data File Name 038SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.2

102.4

101.1

99.2

99.1

Lower Limit

80

80

80

80

%Recovery

102.5

104.6

102.5

115.4

113.6329626

2177683

826583

2551380

681398

1121429

0.27

0.51

0.49

0.23

0.33

Reference CPS

1089042

140392

1622717

48596

%RSD

0.77

0.88

0.89

0.51

1.15374576

2181410

846748

2579956

676014

1111226

3

2

3

2

3

CPS

1116042

146886

1663649

56082

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.01238

1.33209

<0.000

0.58568

1.92975

0.02487

0.02645

0.15293

0.00245

0.00750

0.01092

157.93643

1.05086

2.50575

0.34385

1.57604

0.38040

0.04913

<0.000

0.37571

0.22769

0.23772

0.60425

0.10375

5.15018

0.00707

0.00025

0.16183

0.00619

0.66605

-0.00064

0.29284

0.96487

0.01243

0.01323

0.07647

0.00123

0.00375

0.00546

78.96821

0.52543

1.25287

0.17192

0.78802

0.19020

0.02456

-0.00598

0.18785

0.11384

0.11886

0.30213

0.05188

2.57509

0.00354

0.00013

0.08092

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

96.5

109.4

102.3

106.1

220.8

110.2

147.3

106.4

108.9

105.4

104.7

113.3

108.6

113.9

114.2

120.7

184.8

203.2

94.3

85.8

99.0

%Recovery

94.1

83.9

237.0

92.0

5

25

5

1

10

10

5

5

5

10

10

2

50

2

5

50

30

50

100

100

5

ExpectedValue

5

0.5

50

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

4.82363

27.34272

5.11400

1.06138

22.08318

11.01888

7.36384

5.32118

5.44699

10.53645

10.46546

2.26582

54.29805

2.27754

5.71046

60.36459

55.45443

101.61813

94.30057

85.84057

4.94890

Meas Value

4.70689

0.41951

118.48632

46.01128

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T15:11:53-05:00

Type CRI

VialNumber 3

Sample Name CCVL 1740450

Data File Name 039LCCV.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.2

105.3

101.9

106.2

106.4

Lower Limit

80

80

80

80

%Recovery

107.9

106.9

103.9

105.5

101.9329626

2177683

826583

2551380

681398

1121429

1.07

0.53

1.05

0.34

1.35

Reference CPS

1089042

140392

1622717

48596

%RSD

0.56

0.68

1.81

1.53

0.29335996

2291460

870401

2600796

723468

1193244

3

2

3

2

3

CPS

1175245

150102

1685267

51293

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

95.7

90.5

101.5

70.3

91.5

86.9

94.9

97.1

94.2

101.4

99.0

103.0

100.8

104.1

102.0

104.7

100.7

98.1

88.4

99.2

98.3

95.3

107.2

102.3

109.9

106.6

110.4

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.91359

2.71355

20.30422

1.40515

0.91457

8.69182

9.48838

4.85586

9.41825

1.01434

4.94768

2.05927

2.01639

10.40974

2.04015

2.09363

10.06662

1.96203

0.44194

1.98471

4.91288

9.52554

1.07162

5.11400

10.98595

10.65750

0.55218

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

101.8

104.9

100.4

103.2

103.8

104.1

109.6

102.6

104.7

102.7

101.2

103.9

103.9

104.6

103.5

100.2

104.5

103.6

102.3

97.8

99.2

%Recovery

100.4

98.8

111.5

102.6

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

101.82752

52.43043

50.17740

103.17402

103.76476

104.07999

54.79401

102.61588

104.70810

102.73213

101.17376

103.87491

2596.36502

104.64415

103.46399

2505.99606

2613.36658

2589.41091

2556.45298

2444.77811

99.17991

Meas Value

100.36070

98.76917

222.98152

2565.36572

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T15:16:14-05:00

Type CCV

VialNumber 2

Sample Name CCV 1735292

Data File Name 040_CCV.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.1

104.5

102.2

103.7

103.7

Lower Limit

80

80

80

80

%Recovery

104.2

107.7

103.5

109.2

104.9329626

2177683

826583

2551380

681398

1121429

1.35

0.36

1.22

1.28

0.35

Reference CPS

1089042

140392

1622717

48596

%RSD

1.23

0.77

0.32

1.20

0.88345615

2222455

864124

2608398

706679

1162856

3

2

3

2

3

CPS

1135268

151143

1678938

53054

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

100.9

97.6

102.7

97.5

99.6

101.1

100.7

101.0

96.5

102.3

99.2

101.2

102.9

102.6

102.3

103.0

100.1

103.1

101.8

101.0

102.3

109.0

102.2

100.4

104.0

102.8

103.7

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.17874

97.62807

102.71138

97.47139

99.56377

101.05477

100.73545

100.98425

96.48616

10.23058

99.19891

101.15091

102.87276

102.57177

102.33243

103.02720

100.14544

20.62581

101.75693

101.01212

51.14942

108.96585

102.19453

50.17740

103.97007

102.76926

10.37034

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

0.228

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

20.84

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.21057

0.28530

0.00499

-0.16411

0.07549

0.44272

0.04171

0.02227

0.38696

0.00925

0.02879

1.49178

0.01219

0.01946

1.70020

0.52997

3.32773

-7.45969

-6.63761

0.10532

Meas Value

-0.28184

-0.06955

28.58928

-14.03423

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T15:20:32-05:00

Type CCB

VialNumber 4

Sample Name CCB 1713605

Data File Name 041_CCB.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 3:25 PM on:6/11/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.1

104.0

102.3

104.0

104.0

Lower Limit

80

80

80

80

%Recovery

106.2

105.5

102.1

105.5

102.2329626

2177683

826583

2551380

681398

1121429

0.90

0.96

1.14

0.87

1.28

Reference CPS

1089042

140392

1622717

48596

%RSD

1.37

0.99

0.49

1.06

0.26336991

2245256

859857

2610964

708594

1165789

3

2

3

2

3

CPS

1156258

148094

1656497

51287

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

40

4

2

2.26

1.46

4

10

0.12

5

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.2

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.01129

0.02498

0.01775

0.70511

0.02687

0.26395

0.05422

0.95769

0.00868

0.00299

0.04729

0.01336

0.02164

0.02797

0.02493

0.02298

0.00699

0.00553

0.00947

0.09710

0.02730

0.46489

0.03722

0.28530

0.18043

0.03173

0.03197

-0.00111

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.77716

0.37253

1.51001

4.84305

1.34563

<0.000

3050.62574

0.88252

2.96565

1.68750

2599.51337

1481.07120

3.38192

21.73031

126559.63570

1025.35720

38.44460

5364.00334

242911.93659

10.49952

FinalConcentration

78.20823

<0.000

284.81969

38087.03856

0.88858

0.18627

0.75500

2.42152

0.67281

-0.39458

1525.31287

0.44126

1.48282

0.84375

1299.75669

740.53560

1.69096

10.86515

63279.81785

512.67860

19.22230

2682.00167

121455.96829

5.24976

Meas Value

39.10412

-0.05538

142.40984

19043.51928

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T15:24:53-05:00

Type Sample

VialNumber 2209

Sample Name 480-153694-K-1-A

Data File Name 042SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.2

101.3

102.0

96.9

97.3

Lower Limit

80

80

80

80

%Recovery

101.6

103.5

102.0

111.9

114.4329626

2177683

826583

2551380

681398

1121429

0.71

0.56

1.20

0.35

0.89

Reference CPS

1089042

140392

1622717

48596

%RSD

0.63

1.36

0.39

1.11

1.23377201

2137648

837733

2602818

660078

1091495

3

2

3

2

3

CPS

1106418

145294

1655336

54382

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

<0.000

1.12338

0.03578

1.85591

2.04376

0.94207

0.12788

0.57512

0.00932

0.02174

0.02604

50.58748

0.26904

0.65479

0.10137

0.56325

0.15728

0.01799

0.03943

0.25743

0.35300

0.59902

0.32022

0.37253

0.94145

0.02196

0.00218

0.27833

-0.00409

0.56169

0.01789

0.92795

1.02188

0.47104

0.06394

0.28756

0.00466

0.01087

0.01302

25.29374

0.13452

0.32740

0.05068

0.28162

0.07864

0.00900

0.01972

0.12872

0.17650

0.29951

0.16011

0.18627

0.47072

0.01098

0.00109

0.13917

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.03141

0.23631

4.57733

3.97646

1.11446

<0.000

796.64288

0.49913

2.55944

1.15171

169.57342

646.14120

2.04166

4.17240

57549.22504

418.37388

42.86664

10243.26885

239848.00658

7.87321

FinalConcentration

11.69951

<0.000

117.95332

51030.42611

0.51570

0.11816

2.28867

1.98823

0.55723

-0.49181

398.32144

0.24956

1.27972

0.57585

84.78671

323.07060

1.02083

2.08620

28774.61252

209.18694

21.43332

5121.63443

119924.00329

3.93660

Meas Value

5.84975

-0.03972

58.97666

25515.21306

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T15:29:10-05:00

Type Sample

VialNumber 2210

Sample Name 480-153694-I-2-A

Data File Name 043SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 3:33 PM on:6/11/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.4

103.0

101.5

99.2

100.6

Lower Limit

80

80

80

80

%Recovery

103.3

105.5

103.7

113.7

113.0329626

2177683

826583

2551380

681398

1121429

1.44

0.39

1.37

0.94

0.78

Reference CPS

1089042

140392

1622717

48596

%RSD

1.85

0.65

0.11

1.64

0.39372497

2163797

851651

2590085

675734

1128425

3

2

3

2

3

CPS

1125219

148152

1682159

55239

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

<0.000

0.99110

0.00530

0.79500

3.96479

0.57060

0.04655

0.28605

0.00686

0.01045

0.01225

52.12270

0.29086

0.78841

0.09363

0.46406

0.10683

0.09178

<0.000

0.19083

0.46157

0.35428

0.07163

0.23631

0.82878

0.00739

0.00597

0.06343

-0.00510

0.49555

0.00265

0.39750

1.98239

0.28530

0.02328

0.14302

0.00343

0.00522

0.00612

26.06135

0.14543

0.39421

0.04682

0.23203

0.05341

0.04589

-0.00546

0.09542

0.23078

0.17714

0.03581

0.11816

0.41439

0.00369

0.00298

0.03172

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2

FAILED

QC Flag

FAILED

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.30902

0.22370

0.34607

3.88015

4.83995

1.79615

747.82474

0.45375

3.05127

2.16530

895.33521

25064.16952

2.55131

21.09131

62974.50806

122.52420

676.66971

34359.76174

129583.95356

1.93452

FinalConcentration

7.40715

<0.000

4175.71860

130738.44453

0.65451

0.11185

0.17304

1.94007

2.41998

0.89807

373.91237

0.22687

1.52563

1.08265

447.66761

12532.08476

1.27565

10.54566

31487.25403

61.26210

338.33486

17179.88087

64791.97678

0.96726

Meas Value

3.70358

-0.05738

2087.85930

65369.22226

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T15:33:29-05:00

Type Sample

VialNumber 2211

Sample Name 480-153694-M-4-A

Data File Name 044SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 3:38 PM on:6/11/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.4

102.2

101.4

99.0

99.6

Lower Limit

80

80

80

80

%Recovery

101.5

103.7

101.5

111.1

112.3329626

2177683

826583

2551380

681398

1121429

0.42

0.21

0.42

0.89

0.97

Reference CPS

1089042

140392

1622717

48596

%RSD

0.79

1.37

0.91

1.18

0.36370226

2141755

844840

2587446

674861

1116587

3

2

3

2

3

CPS

1105527

145605

1647839

54005

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

<0.000

0.36729

<0.000

0.59344

0.16118

0.45999

0.04969

0.68675

0.00704

0.00319

0.01133

249.00106

0.08497

0.21042

0.04351

0.20194

0.07475

0.00819

<0.000

0.61285

0.21118

0.35694

0.17091

0.22370

0.39935

0.01342

0.00735

0.06359

-0.01775

0.18365

-0.01439

0.29672

0.08059

0.22999

0.02485

0.34338

0.00352

0.00159

0.00566

124.50053

0.04249

0.10521

0.02176

0.10097

0.03738

0.00409

-0.01070

0.30642

0.10559

0.17847

0.08545

0.11185

0.19967

0.00671

0.00368

0.03179

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2

FAILED

QC Flag

FAILED

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

946.78556

0.93044

933.41096

917.77498

975.14903

482.31848

1680.37638

0.42478

1051.25563

1029.71496

1904.21935

34027.90546

981.27391

945.27259

72608.03325

10457.86425

1687.00641

43781.04306

138824.63601

1001.68899

FinalConcentration

106.79998

103.59973

4493.60218

138681.10435

473.39278

0.46522

466.70548

458.88749

487.57451

241.15924

840.18819

0.21239

525.62782

514.85748

952.10968

17013.95273

490.63695

472.63629

36304.01663

5228.93213

843.50321

21890.52153

69412.31800

500.84449

Meas Value

53.39999

51.79987

2246.80109

69340.55217

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T15:37:46-05:00

Type Sample

VialNumber 2212

Sample Name 480-153694-L-4-B MS

Data File Name 045SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 3:42 PM on:6/11/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.6

102.8

101.4

98.4

98.5

Lower Limit

80

80

80

80

%Recovery

100.3

104.6

100.8

113.0

111.2329626

2177683

826583

2551380

681398

1121429

0.38

0.98

0.61

1.51

0.92

Reference CPS

1089042

140392

1622717

48596

%RSD

0.65

0.94

0.40

1.59

0.20366439

2146385

849909

2587451

670439

1105090

3

2

3

2

3

CPS

1092510

146842

1635812

54895

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

205.54010

1041.83377

1074.06042

1035.76955

1017.93918

6.21875

0.17404

1050.14455

0.01848

0.01820

0.01465

1274.31791

0.12021

0.21793

0.04569

0.21101

1032.09568

199.33054

993.91485

1044.01876

500.67344

0.35571

0.18425

0.93044

467.40838

0.02173

0.05517

0.18283

102.77005

520.91688

537.03021

517.88477

508.96959

3.10938

0.08702

525.07228

0.00924

0.00910

0.00733

637.15896

0.06011

0.10896

0.02285

0.10550

516.04784

99.66527

496.95743

522.00938

250.33672

0.17786

0.09212

0.46522

233.70419

0.01086

0.02758

0.09142

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2

FAILED

QC Flag

FAILED

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

963.30082

0.55004

947.13849

924.89853

988.02876

496.59441

1644.32203

0.43984

1028.71635

1014.45921

1916.99400

34277.37712

997.94369

960.74396

71506.44279

10431.50526

1664.33495

42990.83421

137809.45870

996.84898

FinalConcentration

106.90019

103.17859

4508.05260

136881.89788

481.65041

0.27502

473.56925

462.44926

494.01438

248.29721

822.16101

0.21992

514.35818

507.22960

958.49700

17138.68856

498.97184

480.37198

35753.22139

5215.75263

832.16748

21495.41710

68904.72935

498.42449

Meas Value

53.45010

51.58929

2254.02630

68440.94894

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step
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3

3
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6

6

6

45
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93
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66
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m/z
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T15:41:50-05:00

Type Sample

VialNumber 2301

Sample Name 480-153694-L-4-C MSD

Data File Name 046SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.3

102.4

101.2

98.9

99.1

Lower Limit

80

80

80

80

%Recovery

99.8

104.5

100.7

110.9

111.6329626

2177683

826583

2551380

681398

1121429

0.18

0.55

0.60

0.13

0.97

Reference CPS

1089042

140392

1622717

48596

%RSD

0.61

0.20

0.57

2.10

0.94368005

2140611

846783

2581893

673737

1110792

3

2

3

2

3

CPS

1087177

146754

1634578

53873

Tune Step
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3

2
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115
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193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt
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La
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Pr
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Sm
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Cd
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505.15156
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534.04445
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0.23816

0.10973

0.27502

233.58529

0.00243

0.02337

0.08761

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 3:46 PM on:6/11/2019Page 183 of 409



Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.69198

0.05670

0.96965

5.74725

2.82736

2.71984

3151.21066

0.12228

1.50821

1.08135

146.73650

555.69556

0.91717

1.57260

70598.34710

120.43417

32.84188

5293.83542

126268.87056

2.81471

FinalConcentration

83.96814

<0.000

381.38608

70164.78575

0.84599

0.02835

0.48482

2.87362

1.41368

1.35992

1575.60533

0.06114

0.75410

0.54068

73.36825

277.84778

0.45858

0.78630

35299.17355

60.21708

16.42094

2646.91771

63134.43528

1.40736

Meas Value

41.98407

-0.04663

190.69304

35082.39288

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step
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ISTD

6

6

6

45
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24
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m/z
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Zr

Nb

Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe
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Ni

Mg

Al

P
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Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T15:45:55-05:00

Type Sample

VialNumber 2302

Sample Name 480-153694-F-5-A

Data File Name 047SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.8

102.4

100.5

98.9

98.0

Lower Limit

80

80

80

80

%Recovery

102.6

104.3

101.2

112.2

112.9329626

2177683

826583

2551380

681398

1121429

0.13

1.29

0.24

1.04

0.91

Reference CPS

1089042

140392

1622717

48596

%RSD

1.68

0.51

1.76

1.59

0.25372087

2173456

846351

2564917

673717

1098671

3

2

3

2

3

CPS

1117798

146467

1642448

54535

Tune Step

3

2

3

2
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115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn
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Te

Cs

Nb

Mo

Ru

Rh

Pd
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2000
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.07343

0.96345

0.67230

3.73641

5.59287

<0.000

0.03482

4.57583

0.00401

0.01638

0.00822

27.19429

0.06709

0.21232

0.02945

0.15436

0.10716

0.05416

0.13018

10.08443

0.28435

0.59662

0.11489

0.05670

2.00915

0.02744

0.00661

0.22090

0.03672

0.48172

0.33615

1.86820

2.79644

-0.04145

0.01741

2.28792

0.00200

0.00819

0.00411

13.59715

0.03354

0.10616

0.01472

0.07718

0.05358

0.02708

0.06509

5.04221

0.14218

0.29831

0.05744

0.02835

1.00457

0.01372

0.00330

0.11045
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000
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2000

2000
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50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.42629

0.02593

1.73968

0.96949

3.70793

<0.000

741.56872

0.11870

7.98173

0.56871

1.89127

140.49327

0.17403

0.63564

37870.70672

68.51595

73.16778

14069.82698

151437.05227

1.68452

FinalConcentration

9.51397

<0.000

181.02115

80622.98204

0.21315

0.01297

0.86984

0.48474

1.85396

-0.33770

370.78436

0.05935

3.99087

0.28436

0.94564

70.24664

0.08701

0.31782

18935.35336

34.25797

36.58389

7034.91349

75718.52613

0.84226

Meas Value

4.75698

-0.07027

90.51058

40311.49102

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2
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3

3

Tune Step

3
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72

72
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45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57
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60

24
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39

44

47

m/z
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23

Zr

Nb

Cu

Zn
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Se

Sr
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V

Cr

Mn

Fe
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Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T15:50:11-05:00

Type Sample

VialNumber 2303

Sample Name 590-10962-D-1-A

Data File Name 048SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.8

103.3

99.6

97.9

98.9

Lower Limit

80

80

80

80

%Recovery

101.1

102.9

100.9

112.2

112.6329626

2177683

826583

2551380

681398

1121429

0.75

0.87

0.64

1.06

1.04

Reference CPS

1089042

140392

1622717

48596

%RSD

0.30

0.42

0.37

0.26

0.70371171

2172546

854138

2542446

666966

1109111

3

2

3

2

3

CPS

1101340

144431

1638077

54537

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400
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2000

200
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400
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1000

2000
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1000
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ug/l
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

<0.000

0.31771

0.13555

1.16427

9.41518

<0.000

0.03401

1.18142

0.01042

0.01828

<0.000

212.30311

0.05135

0.11660

0.01632

0.11615

0.04023

0.01052

0.02159

0.59507

0.21905

0.11799

0.00306

0.02593

1.57606

0.01612

0.00364

0.06473

-0.00424

0.15885

0.06777

0.58214

4.70759

-0.03993

0.01701

0.59071

0.00521

0.00914

-0.00020

106.15156

0.02568

0.05830

0.00816

0.05807

0.02012

0.00526

0.01080

0.29754

0.10952

0.05900

0.00153

0.01297

0.78803

0.00806

0.00182

0.03236
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95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

2000

2000

2000

2000

2000

2000

2000

2000

1000

50000

2000

2000

2000

2000

50000

High Value

1000

1000

2000

50000

50000

50000

50000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.25691

<0.000

0.16337

0.02263

0.00159

<0.000

0.03340

0.17711

0.52780

<0.000

<0.000

0.31895

1.13351

0.34610

0.11029

2.58696

FinalConcentration

0.32783

<0.000

108.85033

7.45353

15.34141

43.11409

25.50561

<0.000

0.12846

-0.00397

0.08168

0.01132

0.00080

-0.00194

0.01670

0.08856

0.26390

-0.96345

-0.82008

0.15947

0.56675

0.17305

0.05515

1.29348

Meas Value

0.16391

-0.07401

54.42517

3.72677

7.67071

21.55704

12.75280

-4.14091

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 002CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431178

Operator LP 7500

Acq Date Time 2019-06-11T15:54:28-05:00

Type Sample

VialNumber 2304

Sample Name MB 160-431178/1-A

Data File Name 049SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 3:59 PM on:6/11/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

101.8

Lower Limit

80

80

80

80

80

80

80

80

113.9

112.9

102.5

104.0

100.4

102.6

329626

2177683

826583

2551380

681398

1121429

0.66

0.41

0.55

0.53

0.30

Reference CPS

1089042

140392

1622717

48596

859703

2562453

698908

1141178

%RSD

1.02

0.86

0.39

1.82

0.40

3

2

3

CPS

1129273

147277

1652395

55338

372223

2232416

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

103.7

104.9

101.8

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

1000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.02308

0.01337

0.01019

<0.000

0.17323

0.09994

0.79886

<0.000

0.01004

<0.000

0.04622

0.59784

0.00212

0.35123

<0.000

0.04158

<0.000

0.00294

0.00178

<0.000

<0.000

0.01410

<0.000

0.41444

0.15719

0.02263

0.07443

0.02149

0.01154

0.00669

0.00509

-0.00871

0.08662

0.04997

0.39943

-0.00177

0.00502

-0.04163

0.02311

0.29892

0.00106

0.17561

-0.00123

0.02079

-0.00190

0.00147

0.00089

-0.00176

-0.00023

0.00705

-0.00330

0.20722

0.07860

0.01132

0.03721

0.01075

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 3:59 PM on:6/11/2019Page 186 of 409



Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

939.15991

0.29876

941.19695

921.42841

944.54677

486.47512

898.13553

0.00381

1005.13636

1018.43598

955.35391

9483.25413

983.41159

935.48076

10215.34552

10167.25494

1035.52387

10077.28045

10396.03001

988.42123

FinalConcentration

98.76322

98.33222

291.95184

10096.43862

469.57996

0.14938

470.59847

460.71421

472.27339

243.23756

449.06777

0.00191

502.56818

509.21799

477.67696

4741.62706

491.70580

467.74038

5107.67276

5083.62747

517.76194

5038.64022

5198.01501

494.21061

Meas Value

49.38161

49.16611

145.97592

5048.21931

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T15:58:48-05:00

Type Sample

VialNumber 2305

Sample Name LCS 160-431178/2-A

Data File Name 050SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 4:03 PM on:6/11/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.3

102.9

101.3

100.3

100.4

Lower Limit

80

80

80

80

%Recovery

102.1

104.4

100.3

114.5

113.6329626

2177683

826583

2551380

681398

1121429

1.08

1.00

0.71

0.62

0.73

Reference CPS

1089042

140392

1622717

48596

%RSD

1.20

1.11

1.04

1.27

0.32374536

2183635

850843

2585769

683770

1126304

3

2

3

2

3

CPS

1111528

146586

1627135

55643

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

203.63708

1033.60591

1077.91262

1004.98344

985.94160

0.38715

0.15025

1025.10256

0.01240

0.02007

0.00996

1007.00475

0.01615

0.02888

0.01216

0.00972

1018.72027

201.59656

989.08404

1026.28838

491.13702

0.47188

<0.000

0.29876

451.51070

0.00434

0.05020

0.05787

101.81854

516.80296

538.95631

502.49172

492.97080

0.19357

0.07513

512.55128

0.00620

0.01004

0.00498

503.50237

0.00808

0.01444

0.00608

0.00486

509.36013

100.79828

494.54202

513.14419

245.56851

0.23594

-0.00110

0.14938

225.75535

0.00217

0.02510

0.02894

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.74983

0.03337

2.52445

15.92822

6.04364

<0.000

123.62221

0.04395

1.42268

0.52822

331.47440

395.95138

0.44900

0.46423

12318.30172

12.87548

48.03212

2488.97021

47147.01590

1.27812

FinalConcentration

2.83583

<0.000

94.22481

4622.21165

0.87492

0.01668

1.26223

7.96411

3.02182

-0.90050

61.81110

0.02198

0.71134

0.26411

165.73720

197.97569

0.22450

0.23212

6159.15086

6.43774

24.01606

1244.48511

23573.50795

0.63906

Meas Value

1.41792

-0.07339

47.11240

2311.10582

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T16:02:55-05:00

Type Sample

VialNumber 2306

Sample Name 590-11135-B-1-A

Data File Name 051SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.1

102.9

100.8

100.0

100.4

Lower Limit

80

80

80

80

%Recovery

103.9

103.1

100.4

110.9

111.0329626

2177683

826583

2551380

681398

1121429

0.30

0.71

0.30

0.32

0.30

Reference CPS

1089042

140392

1622717

48596

%RSD

0.39

0.57

0.77

0.98

0.33366002

2180067

850167

2573030

681334

1126107

3

2

3

2

3

CPS

1131282

144736

1628929

53905

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.02563

0.28269

0.55568

4.42438

0.76160

<0.000

0.02794

4.01901

0.00274

0.02309

0.00583

75.29594

0.03106

0.06652

0.00850

0.00989

0.06154

0.03350

0.09898

1.06554

0.37757

0.00000

<0.000

0.03337

1.20211

0.01067

0.00026

0.01283

0.01281

0.14135

0.27784

2.21219

0.38080

-0.04306

0.01397

2.00951

0.00137

0.01154

0.00292

37.64797

0.01553

0.03326

0.00425

0.00495

0.03077

0.01675

0.04949

0.53277

0.18879

0.00000

-0.00306

0.01668

0.60106

0.00533

0.00013

0.00641

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

FAILED

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

123.0

110.1

106.4

107.7

220.0

108.0

122.1

103.5

110.3

106.0

105.0

113.3

113.3

113.6

108.8

108.5

181.3

211.4

94.3

86.3

101.3

%Recovery

97.1

80.6

265.5

72.2

5

25

5

1

10

10

5

5

5

10

10

2

50

2

5

50

30

50

100

100

5

ExpectedValue

5

0.5

50

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

6.14833

27.53108

5.31830

1.07674

21.99910

10.79670

6.10328

5.17308

5.51651

10.60299

10.50216

2.26540

56.66386

2.27175

5.44082

54.24507

54.38409

105.72240

94.27032

86.32763

5.06447

Meas Value

4.85662

0.40286

132.73309

36.07598

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3
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3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27
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39

44

47

m/z

7

9
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23
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Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T16:07:13-05:00

Type CRI

VialNumber 3

Sample Name CCVL 1740450

Data File Name 052LCCV.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)
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120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.7

105.4

102.5

106.8

105.6

Lower Limit

80

80

80
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%Recovery

106.7

105.2

103.0

105.1

101.2329626

2177683

826583

2551380

681398

1121429

0.71

0.89

0.77
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1.43

Reference CPS

1089042

140392

1622717

48596
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727577
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3

2

3

2

3

CPS
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3

2

3

2
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193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb
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Th

U

Hf
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W
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Pt
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Cd

Sn
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

104.9

109.1

102.6

105.1

106.4

106.4

113.2

103.9

105.7

102.2

100.6

105.3

105.8

105.9

104.4

102.9

104.9

103.8

102.8

97.8

99.9

%Recovery

101.8

99.3

120.1

101.3

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

104.88830

54.54343

51.31226

105.09342

106.38500

106.37600

56.61469

103.88948

105.69170

102.17232

100.62320

105.25439

2644.28018

105.86459

104.41511

2571.52651

2621.75052

2594.52970

2570.72987

2444.23882

99.92553

Meas Value

101.79950

99.30269

240.29481

2532.08116

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T16:11:35-05:00

Type CCV

VialNumber 2

Sample Name CCV 1735292

Data File Name 053_CCV.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.8

107.0

103.7

106.8

105.6

Lower Limit

80

80

80

80

%Recovery

105.7

108.9

104.4

109.4

105.3329626

2177683

826583

2551380

681398

1121429

1.17

0.84

0.41

0.59

0.95

Reference CPS

1089042

140392

1622717

48596

%RSD

0.20

1.02

0.42

0.65

0.34347145

2282722

884533

2645435

727446

1184768

3

2

3

2

3

CPS

1151230

152847

1694201

53150

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au
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Ce

Pr

Nd

Sm
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Cd

Sn
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Te
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Mo

Ru

Rh
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110
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110
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110
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110
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102.7

103.1
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102.4

102.6
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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101.81664
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100.69036
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50.74478
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106.47875

104.89167
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3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2
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193

165
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W
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

0.228

0.424

4.74

6.52

0.49

40.7
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0.8

11.18

25.8

20.84

83.2

136.2
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1.388

0.7
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ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.21928

0.26655

0.00486

-0.14342

0.12477

-0.00060

0.01953

0.02258

0.18627

0.00175

0.01565

1.63386

0.03004

-0.00182

1.14219

0.71887

1.33205

-10.42911

-16.58955

0.16062

Meas Value

0.00906

-0.07701

42.16269

-24.56158

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9
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23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T16:15:51-05:00

Type CCB

VialNumber 4

Sample Name CCB 1713605

Data File Name 054_CCB.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.4

106.5

103.8

106.4

106.3

Lower Limit

80

80

80

80

%Recovery

107.8

106.6

103.0

104.4

101.8329626

2177683

826583

2551380

681398

1121429

0.34

1.19

0.69

0.45

1.13

Reference CPS

1089042

140392

1622717

48596

%RSD

1.90

1.16

0.77

0.43

0.17335582

2273637

880082

2648316
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3

2

3

2

3

CPS
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2

3

2
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m/z

6
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Ge (IS)

Ge (IS)

QC ISTD Table
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Th
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W
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Au

Ba

La

Ce
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Ag

Cd

Sn
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Te
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Mo

Ru

Rh

Pd

1.1

0.346
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4

2
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4
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Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.46607

1.00649

1.90563

15.81991

7.52212

5.04115

131.39701

0.02361

2.38733

0.11229

350.08105

426.69842

0.20638

0.12661

12138.29970

18.35379

62.13841

2385.33165

48847.90838

1.19875

FinalConcentration

4.33479

<0.000

362.26823

4222.04065

0.14661

0.10065

0.19056

1.58199

0.75221

0.50412

13.13970

0.00236

0.23873

0.01123

35.00811

42.66984

0.02064

0.01266

1213.82997

1.83538

6.21384

238.53316

4884.79084

0.11988

Meas Value

0.43348

-0.07812

36.22682

422.20406

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T16:20:11-05:00

Type Sample

VialNumber 2307

Sample Name 590-11135-B-1-A SD

Data File Name 055SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 4:25 PM on:6/11/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.6

106.2

102.5

103.8

103.6

Lower Limit

80

80

80

80

%Recovery

107.5

106.3

102.7

108.4

105.0329626

2177683

826583

2551380

681398

1121429

0.84

0.66

0.51

0.72

0.29

Reference CPS

1089042

140392

1622717

48596

%RSD

0.84

0.81

0.82

0.74

0.36346202

2256058

877766

2615319

706988

1162086

3

2

3

2

3

CPS

1170178

149238

1666110

52683

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

<0.000

0.97783

0.14805

3.77091

0.63002

0.97599

0.27034

3.09006

0.02951

0.07871

0.12570

74.51444

0.01156

0.09779

0.02054

0.07903

<0.000

0.02498

<0.000

0.38181

0.30113

2.85911

0.05497

1.00649

1.25884

0.15944

0.04727

<0.000

-0.01518

0.09778

0.01481

0.37709

0.06300

0.09760

0.02703

0.30901

0.00295

0.00787

0.01257

7.45144

0.00116

0.00978

0.00205

0.00790

-0.00305

0.00250

-0.00374

0.03818

0.03011

0.28591

0.00550

0.10065

0.12588

0.01594

0.00473

-0.01025

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

965.63800

1.31367

953.88861

947.43010

966.13335

486.41378

1029.58558

0.05984

1010.25464

1013.58516

1279.42520

9884.11101

988.91930

938.59791

21800.37945

10220.42001

1084.16008

12477.65007

56363.61450

999.34914

FinalConcentration

100.90138

98.05241

274.26068

14324.71215

482.81900

0.65684

476.94431

473.71505

483.06668

243.20689

514.79279

0.02992

505.12732

506.79258

639.71260

4942.05551

494.45965

469.29896

10900.18972

5110.21001

542.08004

6238.82504

28181.80725

499.67457

Meas Value

50.45069

49.02620

137.13034

7162.35607

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T16:24:30-05:00

Type Sample

VialNumber 2308

Sample Name 590-11135-B-1-B MS

Data File Name 056SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 4:29 PM on:6/11/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.8

103.3

101.6

100.1

101.4

Lower Limit

80

80

80

80

%Recovery

102.9

103.3

100.1

111.9

111.6329626

2177683

826583

2551380

681398

1121429

0.59

0.55

0.72

0.45

1.31

Reference CPS

1089042

140392

1622717

48596

%RSD

1.00

0.82

0.90

1.27

1.09367817

2150811

853686

2591886

682211

1137422

3

2

3

2

3

CPS

1120980

144988

1624866

54359

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

202.37713

1025.24187

1073.80200

1007.95577

987.32979

9.47189

0.31005

1049.97565

0.02817

0.03308

0.02379

1085.97082

0.05573

0.08159

0.01759

0.03308

1020.13437

202.46190

1003.85207

1066.18500

507.91007

0.23696

0.02015

1.31367

467.45966

0.02210

0.04665

0.06760

101.18856

512.62093

536.90100

503.97788

493.66490

4.73595

0.15502

524.98782

0.01409

0.01654

0.01190

542.98541

0.02786

0.04080

0.00879

0.01654

510.06718

101.23095

501.92603

533.09250

253.95504

0.11848

0.01008

0.65684

233.72983

0.01105

0.02333

0.03380

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

957.97583

0.50762

941.57404

947.79427

969.69185

483.25807

1029.65599

0.05844

1025.73746

1030.70013

1287.10445

9858.78328

984.33178

936.64461

22179.60552

10428.36921

1100.16350

12571.83401

57244.68749

1008.08485

FinalConcentration

100.82727

97.50478

267.38009

14284.94407

478.98791

0.25381

470.78702

473.89713

484.84593

241.62903

514.82799

0.02922

512.86873

515.35006

643.55223

4929.39164

492.16589

468.32231

11089.80276

5214.18461

550.08175

6285.91701

28622.34374

504.04243

Meas Value

50.41364

48.75239

133.69004

7142.47203

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T16:28:36-05:00

Type Sample

VialNumber 2309

Sample Name 590-11135-B-1-C MSD

Data File Name 057SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 4:33 PM on:6/11/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.3

103.2

101.4

99.8

101.2

Lower Limit

80

80

80

80

%Recovery

104.0

103.0

99.3

112.7

111.1329626

2177683

826583

2551380

681398

1121429

0.93

0.39

0.37

0.91

0.63

Reference CPS

1089042

140392

1622717

48596

%RSD

1.41

1.45

0.26

2.38

0.24366090

2162309

853368

2587159

679986

1135405

3

2

3

2

3

CPS

1132631

144662

1611610

54785

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

203.68395

1032.38858

1090.86653

1021.19973

998.60299

0.57071

0.19819

1082.76848

0.02181

0.02619

0.01443

1103.63502

0.05429

0.08480

0.00968

0.01651

1025.01878

202.76206

998.53313

1072.46848

508.89378

0.35350

0.01221

0.50762

467.52840

0.00467

0.04692

0.08100

101.84198

516.19429

545.43327

510.59987

499.30150

0.28536

0.09910

541.38424

0.01090

0.01310

0.00722

551.81751

0.02715

0.04240

0.00484

0.00826

512.50939

101.38103

499.26657

536.23424

254.44689

0.17675

0.00611

0.25381

233.76420

0.00233

0.02346

0.04050

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

2000

2000

2000

2000

2000

2000

2000

2000

1000

50000

2000

2000

2000

2000

50000

High Value

1000

1000

2000

50000

50000

50000

50000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.18826

<0.000

1.47862

0.04739

0.26022

0.19029

0.37965

0.19275

1.09687

1.29110

<0.000

1.17063

1.13972

0.47103

0.29598

8.33881

FinalConcentration

0.10441

<0.000

60.24473

<0.000

8.93265

9.24962

24.19416

<0.000

0.09413

-0.00336

0.73931

0.02370

0.13011

0.09515

0.18983

0.09638

0.54843

0.64555

-7.63403

0.58532

0.56986

0.23552

0.14799

4.16941

Meas Value

0.05221

-0.06946

30.12236

-12.92203

4.46633

4.62481

12.09708

-6.44739

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 002CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 431192

Operator LP 7500

Acq Date Time 2019-06-11T16:32:43-05:00

Type Sample

VialNumber 2310

Sample Name MB 160-431192/1-A

Data File Name 058SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 4:37 PM on:6/11/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

103.0

Lower Limit

80

80

80

80

80

80

80

80

111.2

111.0

100.6

102.6

100.3

102.6

329626

2177683

826583

2551380

681398

1121429

1.28

1.11

0.94

1.29

0.74

Reference CPS

1089042

140392

1622717

48596

848232

2557851

699305

1155402

%RSD

1.91

1.21

0.88

1.38

0.46

3

2

3

CPS

1133887

142728

1612220

54053

365771

2190596

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

104.1

101.7

99.4

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

1000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.21548

0.02884

0.00700

0.04722

0.31477

1.13793

5.40957

<0.000

0.07134

<0.000

0.03483

4.74408

0.00240

0.00000

<0.000

0.16906

<0.000

0.00176

0.00182

0.00075

<0.000

0.04243

0.08559

1.49826

0.29751

0.04739

0.50533

0.00474

0.10774

0.01442

0.00350

0.02361

0.15739

0.56897

2.70478

-0.00006

0.03567

-0.03741

0.01742

2.37204

0.00120

0.00000

-0.00570

0.08453

-0.00152

0.00088

0.00091

0.00037

-0.00096

0.02121

0.04280

0.74913

0.14876

0.02370

0.25266

0.00237

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

948.36807

0.35586

951.77968

929.29711

944.95191

491.28508

897.60651

<0.000

1025.33067

1012.79078

957.74668

9574.04685

998.86668

946.81633

10232.11069

10315.10765

1044.85208

10002.10859

10392.67185

995.36285

FinalConcentration

97.49887

96.09679

252.17851

10055.89178

474.18403

0.17793

475.88984

464.64856

472.47595

245.64254

448.80326

-0.00014

512.66534

506.39539

478.87334

4787.02342

499.43334

473.40817

5116.05534

5157.55382

522.42604

5001.05430

5196.33593

497.68143

Meas Value

48.74943

48.04839

126.08925

5027.94589

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T16:37:04-05:00

Type Sample

VialNumber 2311

Sample Name LCS 160-431192/2-A

Data File Name 059SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 4:41 PM on:6/11/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.3

102.6

100.9

99.8

100.8

Lower Limit

80

80

80

80

%Recovery

103.1

102.5

99.3

112.6

112.5329626

2177683

826583

2551380

681398

1121429

0.52

0.89

0.26

0.66

1.21

Reference CPS

1089042

140392

1622717

48596

%RSD

1.42

1.72

0.87

1.04

0.63370924

2140652

848024

2575025

680351

1130806

3

2

3

2

3

CPS

1123300

143869

1611292

54699

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

204.46034

1033.45932

1090.73969

1018.36881

983.42167

0.31342

0.15090

1056.81828

0.01739

0.03039

0.00691

1008.79831

0.01764

0.02648

0.00912

0.02337

1023.10264

204.50074

1006.57586

1049.80551

503.25978

0.58878

0.00982

0.35586

454.32447

0.01875

0.05222

0.07157

102.23017

516.72966

545.36984

509.18440

491.71084

0.15671

0.07545

528.40914

0.00869

0.01520

0.00345

504.39916

0.00882

0.01324

0.00456

0.01168

511.55132

102.25037

503.28793

524.90276

251.62989

0.29439

0.00491

0.17793

227.16223

0.00937

0.02611

0.03578

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u
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TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.57203

0.01497

0.82522

1.76459

1.17543

2.18074

450.64840

0.14176

9.02335

3.31673

67.88557

161.62420

0.36568

2.26218

24796.21608

166.39407

104.48762

4694.99623

66315.57541

6.06211

FinalConcentration

7.09593

<0.000

69.63676

15097.09835

0.78601

0.00748

0.41261

0.88230

0.58771

1.09037

225.32420

0.07088

4.51168

1.65837

33.94279

80.81210

0.18284

1.13109

12398.10804

83.19704

52.24381

2347.49812

33157.78770

3.03106

Meas Value

3.54796

-0.08528

34.81838

7548.54917

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T16:41:12-05:00

Type Sample

VialNumber 2312

Sample Name 400-171154-W-1-B

Data File Name 060SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 4:45 PM on:6/11/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.0

102.6

102.0

98.5

99.3

Lower Limit

80

80

80

80

%Recovery

103.0

101.7

99.8

110.5

110.3329626

2177683

826583

2551380

681398

1121429

1.09

0.56

0.15

0.53

0.33

Reference CPS

1089042

140392

1622717

48596

%RSD

1.55

1.13

1.47

0.27

0.56363712

2154859

848301

2602159

671275

1113955

3

2

3

2

3

CPS

1121915

142781

1618714

53689

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.04274

0.31368

0.57281

4.66664

0.30356

<0.000

0.03055

4.35251

0.00428

0.02964

0.01803

6.14509

0.06107

0.10379

0.02011

0.05355

0.05783

0.03668

0.10353

1.45986

0.24893

0.00000

0.04031

0.01497

0.55461

0.01363

<0.000

0.03488

0.02137

0.15684

0.28640

2.33332

0.15178

-0.04948

0.01527

2.17625

0.00214

0.01482

0.00901

3.07254

0.03054

0.05189

0.01006

0.02678

0.02891

0.01834

0.05177

0.72993

0.12446

0.00000

0.02015

0.00748

0.27730

0.00681

-0.00111

0.01744

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.45317

0.01674

0.34561

2.24832

5.23136

1.49086

491.75242

0.17231

0.86595

0.48855

3868.66181

3810.03251

3.14313

5.49371

17260.43988

10.96408

112.07730

3241.93671

90443.14667

1.29188

FinalConcentration

3.75437

<0.000

84.00805

13414.87217

0.22658

0.00837

0.17281

1.12416

2.61568

0.74543

245.87621

0.08616

0.43297

0.24427

1934.33091

1905.01626

1.57157

2.74685

8630.21994

5.48204

56.03865

1620.96835

45221.57333

0.64594

Meas Value

1.87718

-0.06110

42.00403

6707.43608

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T16:45:29-05:00

Type Sample

VialNumber 2401

Sample Name 400-171154-W-2-B

Data File Name 061SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.6

103.0

100.6

99.8

99.8

Lower Limit

80

80

80

80

%Recovery

102.7

103.3

100.0

108.6

107.2329626

2177683

826583

2551380

681398

1121429

0.50

0.61

0.80

0.51

0.14

Reference CPS

1089042

140392

1622717

48596

%RSD

0.46

0.58

0.48

2.02

0.55353269

2170045

851324

2566592

680223

1118653

3

2

3

2

3

CPS

1118295

144996

1623363

52799

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.01099

0.21838

0.15276

1.61893

0.06011

<0.000

0.02552

1.20119

0.00004

0.03467

<0.000

4.46868

0.02886

0.04616

0.00486

0.01647

0.01459

0.01492

0.00227

0.53400

0.15886

0.35440

0.02289

0.01674

0.36682

0.01116

0.00058

0.00383

0.00550

0.10919

0.07638

0.80946

0.03006

-0.04707

0.01276

0.60059

0.00002

0.01734

-0.00266

2.23434

0.01443

0.02308

0.00243

0.00823

0.00729

0.00746

0.00113

0.26700

0.07943

0.17720

0.01145

0.00837

0.18341

0.00558

0.00029

0.00191

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133
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95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au
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Cd
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Nb
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.41143

0.03267

0.51575

4.32071

0.81923

0.31135

457.21391

0.13759

8.72827

3.35493

69.31797

189.77823

0.21489

2.12752

24641.77433

170.81745

92.57179

4748.86752

66582.39602

5.92358

FinalConcentration

7.62202

<0.000

69.17162

15071.44524

0.20571

0.01634

0.25787

2.16035

0.40961

0.15567

228.60695

0.06880

4.36413

1.67747

34.65898

94.88911

0.10745

1.06376

12320.88717

85.40873

46.28589

2374.43376

33291.19801

2.96179

Meas Value

3.81101

-0.07991

34.58581

7535.72262

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T16:49:44-05:00

Type Sample

VialNumber 2402

Sample Name 400-171154-W-3-B

Data File Name 062SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.2

102.9

101.7

100.0

99.2

Lower Limit

80

80

80

80

%Recovery

103.5

103.5

101.0

110.4

109.5329626

2177683

826583

2551380

681398

1121429

0.85

0.58

0.20

1.25

0.50

Reference CPS

1089042

140392

1622717

48596

%RSD

0.78

1.45

0.90

1.32

0.35361029

2159727

850602

2594753

681545

1112244

3

2

3

2

3

CPS

1127031

145339

1638244

53630

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

<0.000

0.34632

0.10341

0.97092

0.15471

<0.000

0.02691

0.73321

0.00243

0.04022

0.02704

6.14260

0.05876

0.12694

0.02250

0.06670

0.02974

0.02119

0.01637

0.79083

0.20427

0.35377

0.02031

0.03267

0.14683

0.01936

0.00392

0.01811

-0.00842

0.17316

0.05170

0.48546

0.07736

-0.04146

0.01346

0.36661

0.00121

0.02011

0.01352

3.07130

0.02938

0.06347

0.01125

0.03335

0.01487

0.01060

0.00819

0.39541

0.10214

0.17689

0.01016

0.01634

0.07341

0.00968

0.00196

0.00906

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.41984

0.01934

0.66872

1.23789

1.54275

0.32348

426.19133

0.13774

3.12025

0.44515

26.55183

113.28902

0.08047

1.16804

5970.06367

111.04355

59.97708

1332.63447

95427.06342

5.42896

FinalConcentration

2.41768

<0.000

178.98103

30325.02910

0.20992

0.00967

0.33436

0.61895

0.77137

0.16174

213.09566

0.06887

1.56013

0.22258

13.27592

56.64451

0.04023

0.58402

2985.03183

55.52177

29.98854

666.31723

47713.53171

2.71448

Meas Value

1.20884

-0.08069

89.49051

15162.51455

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T16:54:01-05:00

Type Sample

VialNumber 2403

Sample Name 400-171185-W-1-D

Data File Name 063SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 4:58 PM on:6/11/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.5

103.9

103.3

100.7

102.5

Lower Limit

80

80

80

80

%Recovery

104.8

103.5

101.4

110.1

109.2329626

2177683

826583

2551380

681398

1121429

0.25

0.71

0.62

0.22

0.39

Reference CPS

1089042

140392

1622717

48596

%RSD

0.11

0.83

0.68

0.93

0.45360008

2209615

859221

2636098

686012

1149668

3

2

3

2

3

CPS

1141605

145241

1644932

53499

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

<0.000

0.33015

0.06554

0.59504

0.07040

<0.000

0.03973

0.61661

0.00834

0.02844

<0.000

12.39083

0.03701

0.06090

0.00840

0.08589

0.01086

0.00925

<0.000

0.62718

0.20416

0.00000

0.00548

0.01934

0.26479

0.00786

0.00035

0.03272

-0.01230

0.16508

0.03277

0.29752

0.03520

-0.04167

0.01987

0.30831

0.00417

0.01422

-0.00022

6.19542

0.01851

0.03045

0.00420

0.04294

0.00543

0.00462

-0.00293

0.31359

0.10208

0.00000

0.00274

0.00967

0.13239

0.00393

0.00018

0.01636

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.55997

0.02657

4.04983

10.25308

1.70274

<0.000

438.65307

0.14656

5.11244

0.67013

29.32868

179.76028

0.14708

0.85622

5755.42680

127.72322

64.56551

1195.38177
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

FAILED
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P
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ug/l

ug/l
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Comment

Operator LP 7500
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag
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ug/l
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ug/l
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ISTDRefDataFileName 002CALB.D
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

FAILED

Zr
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Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

0.228

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

20.84

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.23325

0.20325

-0.00171

-0.07889

-0.04172

0.78908

0.01480

0.02364

0.20097

0.03753

0.02371

1.29476

0.02555

0.00397

0.97135

0.66471

0.02810

-13.86692

-17.95286

0.12876

Meas Value

-0.02213

-0.06037

23.52857

-29.02537

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T17:11:17-05:00

Type CCB

VialNumber 4

Sample Name CCB 1713605

Data File Name 067_CCB.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 5:15 PM on:6/11/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.6

104.8

103.1

105.1

104.6

Lower Limit

80

80

80

80

%Recovery

106.3

104.5

100.0

102.7

99.6329626

2177683

826583

2551380

681398

1121429

0.24

0.64

0.56

0.65

1.38

Reference CPS

1089042

140392

1622717

48596

%RSD

0.57

0.59

1.12

1.37

0.43328306

2212835

866048

2630271

716045

1172628

3

2

3

2

3

CPS

1158078

146725

1622403

49891

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

40

4

2

2.26

1.46

4

10

0.12

5

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.2

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.01069

0.03251

0.02447

0.79335

0.02898

0.25598

0.05491

1.03522

0.00662

0.00484

0.04893

0.00914

0.02216

0.02475

0.01996

0.02606

0.00050

0.00482

0.00578

0.16080

0.01919

0.58024

0.04663

0.20325

0.13204

0.02658

0.02704

-0.00184

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

957.52220

1.50713

933.32132

927.58244

951.58542

489.05062

1310.06479

0.09127

1010.62023

1012.45131

990.04894

9626.94474

967.49599

928.39107

15618.71854

10338.29655

1080.80132

11478.21895

103308.10247

984.87480

FinalConcentration

100.19793

99.37612

367.58717

40252.36332

478.76110

0.75356

466.66066

463.79122

475.79271

244.52531

655.03240

0.04563

505.31011

506.22565

495.02447

4813.47237

483.74800

464.19553

7809.35927

5169.14828

540.40066

5739.10948

51654.05123

492.43740

Meas Value

50.09896

49.68806

183.79358

20126.18166

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T17:15:36-05:00

Type Sample

VialNumber 2405

Sample Name 400-171185-W-1-E MS

Data File Name 068SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 5:20 PM on:6/11/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.3

102.4

102.3

98.5

99.7

Lower Limit

80

80

80

80

%Recovery

102.4

102.8

100.2

111.0

110.1329626

2177683

826583

2551380

681398

1121429

0.94

0.45

1.80

0.39

0.26

Reference CPS

1089042

140392

1622717

48596

%RSD

1.19

0.87

0.45

2.68

1.16363053

2162327

846315

2609040

671394

1117624

3

2

3

2

3

CPS

1115280

144317

1626403

53928

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

205.45579

1035.61451

1091.64834

1015.83665

1009.45396

11.06251

0.32278

1046.67279

0.03067

0.03696

0.03101

990.86097

0.05127

0.05388

0.01957

0.03348

1013.61573

197.94484

981.30036

1051.04219

497.37493

0.11830

0.02052

1.50713

467.58555

0.01664

0.05113

0.11990

102.72789

517.80725

545.82417

507.91832

504.72698

5.53125

0.16139

523.33640

0.01534

0.01848

0.01551

495.43048

0.02563

0.02694

0.00978

0.01674

506.80787

98.97242

490.65018

525.52109

248.68747

0.05915

0.01026

0.75356

233.79277

0.00832

0.02557

0.05995

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

963.91919

0.50384

933.53959

922.33559

959.52621

483.01155

1351.60019

0.09280

1018.32694

1020.32206

984.88598

9525.50095

973.23978

925.60012

15866.75372

10301.15713

1106.94480

11385.10648

104679.58249

992.28958

FinalConcentration

98.06598

97.28393

364.43919

40794.98689

481.95960

0.25192

466.76980

461.16780

479.76311

241.50577

675.80009

0.04640

509.16347

510.16103

492.44299

4762.75047

486.61989

462.80006

7933.37686

5150.57857

553.47240

5692.55324

52339.79125

496.14479

Meas Value

49.03299

48.64197

182.21960

20397.49344

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T17:19:44-05:00

Type Sample

VialNumber 2406

Sample Name 400-171185-W-1-F MSD

Data File Name 069SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 5:24 PM on:6/11/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.5

103.9

103.4

100.0

101.0

Lower Limit

80

80

80

80

%Recovery

105.1

102.7

100.2

112.0

108.2329626

2177683

826583

2551380

681398

1121429

0.44

0.33

1.59

0.98

2.22

Reference CPS

1089042

140392

1622717

48596

%RSD

1.25

0.57

0.71

0.84

0.70356611

2167877

859180

2638697

681509

1132090

3

2

3

2

3

CPS

1144894

144185

1625913

54415

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

202.34092

1030.57622

1087.09797

1023.32999

1003.70196

0.52965

0.15772

1079.00474

0.02549

0.04611

0.02457

1000.98866

0.05458

0.06399

0.02044

0.04942

1017.32637

199.77631

988.47549

1046.37081

506.79970

0.35041

0.02499

0.50384

479.90945

0.00186

0.05261

0.10106

101.17046

515.28811

543.54899

511.66500

501.85098

0.26483

0.07886

539.50237

0.01275

0.02306

0.01229

500.49433

0.02729

0.03200

0.01022

0.02471

508.66319

99.88816

494.23775

523.18541

253.39985

0.17520

0.01250

0.25192

239.95473

0.00093

0.02630

0.05053

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

2000

2000

2000

2000

2000

2000

2000

2000

1000

50000

2000

2000

2000

2000

50000

High Value

1000

1000

2000

50000

50000

50000

50000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.23840

<0.000

1.85633

0.05592

0.23698

0.26941

0.39460

0.45133

0.88773

<0.000

<0.000

1.07198

0.70881

0.54060

0.30114

8.72796

FinalConcentration

0.14992

<0.000

56.65083

<0.000

8.07263

10.67430

29.25418

<0.000

0.11920

-0.00264

0.92817

0.02796

0.11849

0.13470

0.19730

0.22567

0.44386

-0.48070

-2.64859

0.53599

0.35440

0.27030

0.15057

4.36398

Meas Value

0.07496

-0.07731

28.32541

-21.84665

4.03632

5.33715

14.62709

-11.37002

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 002CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 429867

Operator LP 7500

Acq Date Time 2019-06-11T17:23:52-05:00

Type Sample

VialNumber 2407

Sample Name MB 160-429867/1-A

Data File Name 070SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

104.3

Lower Limit

80

80

80

80

80

80

80

80

105.7

103.8

103.9

106.7

103.2

105.6

329626

2177683

826583

2551380

681398

1121429

0.41

0.20

1.22

0.47

0.12

Reference CPS

1089042

140392

1622717

48596

881624

2631828

719224

1169853

%RSD

0.35

1.99

0.48

0.40

0.94

3

2

3

CPS

1166697

146141

1639832

51349

342091

2261796

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

107.1

104.1

101.1

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

1000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.21898

0.00403

0.00951

0.05535

0.28698

0.63681

5.36104

<0.000

0.08502

<0.000

0.04190

4.70846

0.00492

0.22815

<0.000

0.15414

<0.000

0.00399

0.00348

0.00148

<0.000

0.04858

0.10567

0.92752

0.35372

0.05592

0.57324

0.01167

0.10949

0.00201

0.00475

0.02767

0.14349

0.31840

2.68052

-0.00021

0.04251

-0.04200

0.02095

2.35423

0.00246

0.11407

-0.00347

0.07707

-0.00092

0.00200

0.00174

0.00074

-0.00238

0.02429

0.05284

0.46376

0.17686

0.02796

0.28662

0.00584

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

988.93266

0.37939

987.59504

970.11648

984.77433

496.95144

958.21554

<0.000

1055.13987

1055.16306

997.02372

9929.87753

1028.33136

979.10758

10510.66369

10521.42104

1067.35081

10260.71870

10785.81492

1015.13599

FinalConcentration

100.51914

98.23026

242.52816

10327.09172

494.46633

0.18969

493.79752

485.05824

492.38716

248.47572

479.10777

-0.00283

527.56994

527.58153

498.51186

4964.93877

514.16568

489.55379

5255.33185

5260.71052

533.67540

5130.35935

5392.90746

507.56800

Meas Value

50.25957

49.11513

121.26408

5163.54586

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T17:28:12-05:00

Type Sample

VialNumber 2408

Sample Name LCS 160-429867/2-A

Data File Name 071SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.7

105.6

103.9

103.1

104.5

Lower Limit

80

80

80

80

%Recovery

104.7

104.3

99.7

112.0

108.5329626

2177683

826583

2551380

681398

1121429

0.31

0.93

1.86

1.43

0.72

Reference CPS

1089042

140392

1622717

48596

%RSD

0.96

1.32

0.43

0.82

0.42357653

2213684

873174

2650894

702697

1171829

3

2

3

2

3

CPS

1140463

146478

1617586

54419

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

206.04849

1044.81180

1113.98388

1025.82594

1010.08203

0.30731

0.16704

1080.15808

0.01419

0.00900

0.00833

1023.49863

0.02670

0.02931

0.01067

0.01278

1032.87755

203.72590

1006.14121

1049.96008

501.35065

0.11484

<0.000

0.37939

484.39511

0.01628

0.04416

0.03858

103.02425

522.40590

556.99194

512.91297

505.04101

0.15366

0.08352

540.07904

0.00710

0.00450

0.00417

511.74931

0.01335

0.01466

0.00533

0.00639

516.43877

101.86295

503.07060

524.98004

250.67533

0.05742

-0.00012

0.18969

242.19756

0.00814

0.02208

0.01929

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.62097

0.01886

1.09516

0.44694

0.94371

0.73263

0.35047

<0.000

0.94178

0.42042

0.46412

19.81703

0.23110

1.07196

15.82948

14.24535

20.15517

<0.000

22.53140

0.92964

FinalConcentration

0.10257

<0.000

51.08422

<0.000

0.81048

0.00943

0.54758

0.22347

0.47186

0.36631

0.17523

-0.00387

0.47089

0.21021

0.23206

9.90852

0.11555

0.53598

7.91474

7.12267

10.07758

-9.82615

11.26570

0.46482

Meas Value

0.05129

-0.07023

25.54211

-5.60108

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T17:32:21-05:00

Type Sample

VialNumber 2409

Sample Name 160-34285-B-1-A

Data File Name 072SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.3

105.1

103.9

105.0

104.6

Lower Limit

80

80

80

80

%Recovery

106.2

103.9

101.0

109.3

107.0329626

2177683

826583

2551380

681398

1121429

0.57

0.82

1.42

0.59

0.80

Reference CPS

1089042

140392

1622717

48596

%RSD

1.93

0.72

0.70

0.40

0.18352853

2227117

868842

2650132

715665

1172479

3

2

3

2

3

CPS

1156105

145844

1638690

53104

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.02576

0.25436

0.50609

4.75751

0.17326

<0.000

0.02466

4.22386

0.00265

0.00834

<0.000

0.15616

<0.000

0.00048

0.00056

<0.000

0.04829

0.02911

0.06710

1.35570

0.24589

0.46078

<0.000

0.01886

0.49845

0.00799

0.00461

<0.000

0.01288

0.12718

0.25305

2.37876

0.08663

-0.04100

0.01233

2.11193

0.00133

0.00417

-0.00069

0.07808

-0.00122

0.00024

0.00028

-0.00017

0.02415

0.01456

0.03355

0.67785

0.12294

0.23039

-0.00460

0.00943

0.24922

0.00399

0.00231

-0.00299

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.16646

0.07421

0.90162

1.17569

1.18136

<0.000

0.68350

<0.000

2.30629

0.14984

0.94801

13.57270

0.38036

0.98407

21.38012

21.13022

0.11739

<0.000

<0.000

1.36085

FinalConcentration

0.19679

<0.000

175.84654

<0.000

0.11665

0.00742

0.09016

0.11757

0.11814

-0.09142

0.06835

-0.00201

0.23063

0.01498

0.09480

1.35727

0.03804

0.09841

2.13801

2.11302

0.01174

-14.85150

-8.61011

0.13608

Meas Value

0.01968

-0.09317

17.58465

-24.98763

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T17:36:42-05:00

Type Sample

VialNumber 2410

Sample Name 160-34285-B-1-A SD

Data File Name 073SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.4

107.0

102.9

106.8

105.2

Lower Limit

80

80

80

80

%Recovery

106.0

104.4

101.5

104.5

101.4329626

2177683

826583

2551380

681398

1121429

0.33

0.39

0.20

0.38

0.94

Reference CPS

1089042

140392

1622717

48596

%RSD

1.03

2.20

0.79

1.22

0.39334146

2230713

884756

2624538

727853

1179528

3

2

3

2

3

CPS

1154447

146586

1646583

50787

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

<0.000

1.22883

0.62243

3.77771

0.27065

<0.000

0.10166

6.34439

<0.000

0.02533

0.00115

0.36289

<0.000

0.00504

0.00271

<0.000

0.12740

0.09625

0.16286

1.99829

0.15985

0.56465

<0.000

0.07421

0.60944

0.04431

<0.000

<0.000

-0.00735

0.12288

0.06224

0.37777

0.02707

-0.04897

0.01017

0.63444

-0.00090

0.00253

0.00012

0.03629

-0.00229

0.00050

0.00027

-0.00343

0.01274

0.00963

0.01629

0.19983

0.01599

0.05647

-0.00034

0.00742

0.06094

0.00443

-0.00135

-0.01118

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165
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72

72

72
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205

208

209

232

238

178

181

182

185

195

197
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139

140
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146

147
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118
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105
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Th
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Hf
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

974.74926

0.25241

969.85533

971.79182

978.24152

492.61581

932.44959

<0.000

1031.49870

1043.10730

988.47730

9841.41438

1014.85012

963.94984

10397.55824

10549.32006

1040.35201

10160.60797

10438.83992

998.72569

FinalConcentration

98.33873

98.09421

238.49476

10232.95880

487.37463

0.12621

484.92766

485.89591

489.12076

246.30790

466.22480

-0.00171

515.74935

521.55365

494.23865

4920.70719

507.42506

481.97492

5198.77912

5274.66003

520.17600

5080.30398

5219.41996

499.36285

Meas Value

49.16937

49.04710

119.24738

5116.47940

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T17:41:05-05:00

Type Sample

VialNumber 2411

Sample Name 160-34285-B-1-B MS

Data File Name 074SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.0

104.0

101.9

101.2

102.2

Lower Limit

80

80

80

80

%Recovery

103.9

102.6

99.0

110.9

109.7329626

2177683

826583

2551380

681398

1121429

1.48

0.40

0.81

0.24

0.60

Reference CPS

1089042

140392

1622717

48596

%RSD

1.00

0.71

0.90

0.60

0.54361671

2177783

859710

2599351

689606

1146244

3

2

3

2

3

CPS

1131712

144017

1606747

53886

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

205.37836

1042.48003

1108.86646

1022.19575

1001.85227

0.19679

0.12980

1036.42771

0.01245

0.01820

0.00425

1018.23532

0.01799

0.02369

0.01082

0.00970

1047.96004

204.33699

1012.32430

1047.08738

499.67041

0.46742

0.00279

0.25241

469.12550

0.01936

0.05430

0.08296

102.68918

521.24002

554.43323

511.09787

500.92613

0.09840

0.06490

518.21386

0.00623

0.00910

0.00213

509.11766

0.00899

0.01185

0.00541

0.00485

523.98002

102.16850

506.16215

523.54369

249.83520

0.23371

0.00140

0.12621

234.56275

0.00968

0.02715

0.04148

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm
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Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

968.02756

0.18353

965.56170

957.06963

969.90879

496.19745

920.81283

<0.000

1019.49715

1017.00546

974.45658

9736.09582

1000.69205

954.38327

10211.24186

10330.68391

1055.89657

10011.06439

10357.99400

992.31441

FinalConcentration

98.43641

97.78560

241.20475

10077.26777

484.01378

0.09177

482.78085

478.53481

484.95439

248.09873

460.40642

-0.00066

509.74858

508.50273

487.22829

4868.04791

500.34603

477.19164

5105.62093

5165.34195

527.94829

5005.53220

5178.99700

496.15721

Meas Value

49.21821

48.89280

120.60237

5038.63388

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T17:45:14-05:00

Type Sample

VialNumber 2412

Sample Name 160-34285-B-1-C MSD

Data File Name 075SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.5

104.0

102.0

101.4

102.4

Lower Limit

80

80

80

80

%Recovery

102.7

103.6

99.6

112.1

110.6329626

2177683

826583

2551380

681398

1121429

1.20

0.61

0.91

0.58

1.17

Reference CPS

1089042

140392

1622717

48596

%RSD

0.48

0.85

0.96

0.59

0.67364522

2209880

859978

2601980

690912

1147869

3

2

3

2

3

CPS

1118850

145392

1616484

54485

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

204.94937

1038.60615

1091.51871

1002.73801

987.75961

0.09693

0.12548

1040.80661

0.01106

0.01248

0.00305

1012.95367

0.01452

0.02857

0.00780

0.01302

1032.92287

199.90067

994.90595

1031.98804

492.68371

0.23333

0.00545

0.18353

466.74950

0.01619

0.05862

0.10565

102.47468

519.30308

545.75935

501.36900

493.87980

0.04846

0.06274

520.40331

0.00553

0.00624

0.00152

506.47683

0.00726

0.01428

0.00390

0.00651

516.46144

99.95034

497.45298

515.99402

246.34186

0.11667

0.00272

0.09177

233.37475

0.00810

0.02931

0.05283

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

106.50070

0.12591

21.84855

400.96397

198.27492

103.05219

95.18523

<0.000

204.50305

205.07890

40.36901

23.17493

41.09349

101.79925

18.06040

15.19040

14.84754

<0.000

86.90600

98.25965

FinalConcentration

97.70809

9.79824

2079.33743

20.71291

53.25035

0.06296

10.92428

200.48199

99.13746

51.52610

47.59261

-0.00163

102.25153

102.53945

20.18450

11.58746

20.54675

50.89963

9.03020

7.59520

7.42377

-7.62255

43.45300

49.12983

Meas Value

48.85404

4.89912

1039.66872

10.35645

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45
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P
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T17:49:24-05:00

Type Sample

VialNumber 2501

Sample Name 160-34285-B-1-A PDS

Data File Name 076SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.6

106.0

104.1

105.2

106.0

Lower Limit

80

80

80

80

%Recovery

104.7

103.9

101.4

109.2

107.3329626

2177683

826583

2551380

681398

1121429

0.34

0.53

0.73

0.33

0.92

Reference CPS

1089042

140392

1622717

48596

%RSD

1.41

0.03

1.00

0.59

0.79353765

2235207

876036

2656206

716951

1188733

3

2

3

2

3

CPS

1139701

145820

1645406

53056

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400
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2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

39.49441

58.64213

0.51948

45.07080

18.96908

<0.000

0.08558

106.95306

0.00469

<0.000

0.00511

40.21940

<0.000

0.00404

0.00468

0.00941

199.25903

40.01783

10.09523
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93.60094

0.34367
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53.47653
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3
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2
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3
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3

3

2

2

2
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3

3

3

3
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2
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2
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165

165
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.85633

0.08397

8.84759

9.17407

1.31125

3.13155

6.66967

0.74558

4.02416

7.71766

21.45441

2490.59200

0.74405

1.72809

377.71080

1556.81439

26.14307

372.74370

1534.31816

20.87040

FinalConcentration

1.16431

<0.000

98.47911

77.16491

0.42816

0.04198

4.42379

4.58704

0.65563

1.56577

3.33483

0.37279

2.01208

3.85883

10.72720

1245.29600

0.37203

0.86405

188.85540

778.40719

13.07153

186.37185

767.15908

10.43520

Meas Value

0.58216

-0.01051

49.23956

38.58246

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2
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72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57
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60

24

27
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44
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7
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Sr
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V

Cr

Mn
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P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T17:53:45-05:00

Type Sample

VialNumber 2502

Sample Name 160-34285-B-2-A

Data File Name 077SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.2

106.5

104.5

105.5

105.9

Lower Limit

80

80

80

80

%Recovery

106.0

104.3

101.4

111.6

109.2329626

2177683

826583

2551380

681398

1121429

0.10

0.29

1.86

0.77

0.66

Reference CPS

1089042

140392

1622717

48596

%RSD

1.09

0.65

0.59

0.29

0.65360048

2246308

880483

2667267

718967

1187932

3

2

3

2

3

CPS

1153951

146446

1645312

54238

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000
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1000
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1000
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.21765

1.22068

0.16873

1.84416

0.43355

<0.000

0.02756

1.81382

0.00075

0.01772

0.00071

65.56975

0.52881

1.15682

0.15408

0.65880

0.25603

0.04438

0.05021

1.11635

0.98220

0.45529

0.52886

0.08397

1.81986

0.01919

<0.000

0.01488

0.10882

0.61034

0.08437

0.92208

0.21677

-0.03193

0.01378

0.90691

0.00038

0.00886

0.00035

32.78487

0.26441

0.57841

0.07704

0.32940

0.12802

0.02219

0.02510

0.55818

0.49110

0.22765

0.26443

0.04198

0.90993

0.00959

-0.00268

0.00744

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2
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3

3

3

3
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2
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2
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193

165
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

FAILED

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

108.2

112.2

106.1

116.9

222.6

111.2

116.9

106.4

113.6

103.4

106.5

113.9

114.4

117.8

115.6

102.6

188.3

207.9

87.7

86.4

102.8

%Recovery

97.5

78.8

236.6

39.6

5

25

5

1

10

10

5

5

5

10

10

2

50

2

5

50

30

50

100

100

5

ExpectedValue

5

0.5

50

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.41194

28.04462

5.30333

1.16937

22.26329

11.12442

5.84588

5.32108

5.67906

10.33709

10.65213

2.27892

57.20970

2.35602

5.77867

51.28501

56.48948

103.93806

87.66915

86.40474

5.14150

Meas Value

4.87274

0.39401

118.29774

19.81705

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T17:58:07-05:00

Type CRI

VialNumber 3

Sample Name CCVL 1740450

Data File Name 078LCCV.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.6

109.8

105.8

109.5

108.3

Lower Limit

80

80

80

80

%Recovery

107.0

106.1

101.3

103.7

99.5329626

2177683

826583

2551380

681398

1121429

0.53

0.40

0.86

0.79

0.64

Reference CPS

1089042

140392

1622717

48596

%RSD

0.32

0.40

0.80

1.74

0.29328079

2276794

907861

2699802

746382

1214440

3

2

3

2

3

CPS

1165549

148911

1644481

50413

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd
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120

120

120

120

120
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120

120

120

120
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120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

99.7

95.7

104.3

89.0

96.3

82.6

94.5

109.0

96.0

104.8

99.6

100.2

104.1

102.1

102.2

98.4

97.8

101.8

109.6

109.5

101.2

95.8

97.2

106.1

115.2
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102.6

2

3
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1
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5
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1

5

2

2
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2

2
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2

0.5

2

5
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1

5
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0.5
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.99490

2.86965

20.85063

1.77990

0.96303

8.26197

9.44590

5.45060

9.59735

1.04822

4.97756

2.00314

2.08289

10.21346

2.04302

1.96750

9.78212

2.03645

0.54795

2.19067

5.05987

9.57605

0.97235

5.30333

11.52323

11.19577

0.51305

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2
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3

3

3

3

3
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3

2

2

2
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165
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

104.9

109.4

102.2

104.9

107.5

105.8

110.0

104.0

107.0

103.0

102.0

106.5

105.9

106.4

104.9

101.8

106.2

104.1

103.5

98.4

100.2

%Recovery

101.3

97.4

109.4

102.7

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

104.88608

54.70142

51.07615

104.94942

107.49683

105.84729

54.98062

104.00977

106.98067

102.95161

102.03128

106.49127

2648.24659

106.40725

104.93193

2545.08322

2654.05318

2603.11909

2587.60645

2460.97242

100.17538

Meas Value

101.32911

97.40125

218.86526

2566.53741

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57
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60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T18:02:29-05:00

Type CCV

VialNumber 2

Sample Name CCV 1735292

Data File Name 079_CCV.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.3

108.4

104.0

105.7

107.2

Lower Limit

80

80

80

80

%Recovery

106.3

106.5

101.3

107.7

103.3329626

2177683

826583

2551380

681398

1121429

0.90

0.93

0.39

0.44

0.53

Reference CPS

1089042

140392

1622717

48596

%RSD

1.71

0.47

0.13

0.08

0.39340625

2248647

895606

2653188

720500

1201820

3

2

3

2

3

CPS

1157466

149457

1644584

52335

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd
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110

110

110

110

110

110

110

110

110

110

110

110
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110

110

110

110
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110
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110
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90

90

90

90

90

90

90

90

90

90

90

90

90

90
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90
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90
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90

90
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90
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104.8
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99.3

101.2

95.7
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98.8

100.7

101.5

101.0

101.1

102.7

99.8

100.4

100.8

101.1

101.6

103.7

100.8

102.2

106.0

105.5

105.8

20

100
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100
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10

100

100

100

100

100

100
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20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.09171

97.22259

104.75797

97.15515

100.42887

99.95905

99.32264

101.22113

95.69636

10.39810

98.83317

100.74113

101.45998

100.97465

101.07469

102.73137

99.75511

20.08098

100.76528

101.07511

50.82364

103.70891

100.76897

51.07615

105.97395

105.46550

10.57758

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165
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115

115

115
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185

195

197
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139
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147
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125
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Tl

Pb

Bi

Th

U

Hf
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W

Re

Pt

Au
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Pr
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Cd
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

0.228

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

20.84

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.23649

0.18290

-0.00576

0.00836

-0.03865

-0.09402

0.01421

0.02001

0.14040

0.02718

0.00657

1.37810

0.02579

-0.00679

0.73130

0.53989

-0.25160

-10.92478

-13.40667

0.13655

Meas Value

-0.17471

-0.08513

24.38838

-29.46120

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T18:06:46-05:00

Type CCB

VialNumber 4

Sample Name CCB 1713605

Data File Name 080_CCB.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.6

106.7

103.0

106.1

106.1

Lower Limit

80

80

80

80

%Recovery

106.9

105.3

101.1

103.2

100.8329626

2177683

826583

2551380

681398

1121429

0.57

0.46

0.70

0.46

0.83

Reference CPS

1089042

140392

1622717

48596

%RSD

1.01

0.40

0.62

0.50

0.62332167

2255325

881677

2629062

722944

1189601

3

2

3

2

3

CPS

1164533

147857

1639759

50146

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

40

4

2

2.26

1.46

4

10

0.12

5

0.446

0.102

1.772

0.084

0.208
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0.2

2

3.34
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2

2
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ug/l
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ug/l
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0.03184
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3
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3

3
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2

2

3
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3
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2

2

2

2

3
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2
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3

2

2

2
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193
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165
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111
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.44409

0.22581

8.50017

<0.000

0.17216

1.67844

0.15274

0.00106

0.73606

0.26803

0.26081

18.39614

0.02662

10.11880

6.94976

15.29861

12.13248

<0.000

<0.000

0.32511

FinalConcentration

<0.000

<0.000

54.56789

<0.000

0.22204

0.11291

4.25009

-0.03120

0.08608

0.83922

0.07637

0.00053

0.36803

0.13402

0.13040

9.19807

0.01331

5.05940

3.47488

7.64931

6.06624

-7.07483

-3.24560

0.16255

Meas Value

-0.01543

-0.08745

27.28394

-9.53923

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T18:11:08-05:00

Type Sample

VialNumber 2503

Sample Name 160-34285-B-3-A

Data File Name 081SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 6:15 PM on:6/11/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.2

103.4

102.1

102.5

104.1

Lower Limit

80

80

80

80

%Recovery

104.9

102.4

99.2

110.8

110.5329626

2177683

826583

2551380

681398

1121429

1.18

0.43

0.29

0.48

0.88

Reference CPS

1089042

140392

1622717

48596

%RSD

1.17

0.74

0.49

2.04

0.90364350

2203759

854291

2603751

698661

1167149

3

2

3

2

3

CPS

1142634

143801

1610144

53845

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

<0.000

0.18520

0.07135

1.74874

0.01903

0.54267

0.07636

0.72639

0.00894

0.00357

0.02897

0.08550

0.00260

0.01160

0.00483

0.01310

0.00222

0.00540

<0.000

0.53260

0.27663

0.11725

0.02534

0.22581

0.10022

0.02483

0.00603

<0.000

-0.00867

0.09260

0.03567

0.87437

0.00952

0.27133

0.03818

0.36319

0.00447

0.00179

0.01449

0.04275

0.00130

0.00580

0.00242

0.00655

0.00111

0.00270

-0.00494

0.26630

0.13832

0.05862

0.01267

0.11291

0.05011

0.01241

0.00301

-0.01173

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165
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72

72
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208
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232

238
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181
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197
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118
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105

Tl

Pb

Bi

Th

U

Hf

Ta

W
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Nb
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

2000

2000

2000

2000

2000

2000

2000

2000

1000

50000

2000

2000

2000

2000

50000

High Value

1000

1000

2000

50000

50000

50000

50000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.16337

<0.000

0.29401

0.15064

0.01643

<0.000

0.05149

0.07157

0.24745

<0.000

<0.000

0.28729

0.77364

0.25268

0.06450

1.49173

FinalConcentration

0.21061

<0.000

47.25377

<0.000

4.44097

4.96101

21.76261

<0.000

0.08169

-0.00064

0.14700

0.07532

0.00821

-0.01105

0.02574

0.03578

0.12372

-0.61022

-9.96375

0.14365

0.38682

0.12634

0.03225

0.74586

Meas Value

0.10530

-0.08438

23.62688

-18.10583

2.22048

2.48051

10.88130

-8.56719

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al
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QC Analyte Table
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Li
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Comment 430795
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Type Sample
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Sample Name MB 160-430795/1-A
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120
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120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)
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Reference CPS
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1166661

%RSD
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0.92

3

2

3

CPS

1136506

145316

1620908

54143

359741

2219029

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)
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Element
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

963.57154

0.78702

947.94013

929.75376

943.66235

463.87405

934.85772

0.00476

1025.93904

1022.73085

960.73165

9535.16914

979.31275

936.83705

10160.41930

10341.24872

1048.99659

10021.15485

10406.81471

1006.46545

FinalConcentration

99.20053

97.77071

242.52375

9882.64239

481.78577

0.39351

473.97007

464.87688

471.83117

231.93703

467.42886

0.00238

512.96952

511.36542

480.36582

4767.58457

489.65637

468.41853

5080.20965

5170.62436

524.49830

5010.57742

5203.40735

503.23272

Meas Value

49.60026

48.88535

121.26188

4941.32120

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2
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3

Tune Step

3

3

3

2

72
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T18:19:48-05:00

Type Sample

VialNumber 2505

Sample Name LCS 160-430795/2-A

Data File Name 083SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120
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Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit
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12080
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101.7

106.4

104.7

102.5

104.3

Lower Limit

80
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%Recovery

104.2

105.4

101.4

115.1

110.2329626

2177683

826583

2551380

681398

1121429

1.07

1.47

1.03

1.27

0.65

Reference CPS

1089042

140392

1622717

48596

%RSD

1.06
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0.41

1.15

0.45363398

2215090
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3

2

3

2

3

CPS
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3

2

3

2
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Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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45
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Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table
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Bi

Th

U

Hf

Ta

W

Re

Pt
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Ce
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Cd
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Nb
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Pd
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483.55905
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555.13691
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502.57629
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509.49840
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2

FAILED

FAILED

FAILED

FAILED

QC Flag

FAILED

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na
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2000

2000
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2000

50000

50000

50000
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50000
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High Value

1000
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2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

4.29773

0.15887

6.27323

2.45128

24.53192

29.25702

12703.72325

0.06693

12.15881

4.47599

0.35875

238.74001

0.28639

1.46390

477555.85753

9.13593

55.43259

369715.97470

360002.07203

6.74731

FinalConcentration

3658.30612

<0.000

3481.56308

OR

2.14886

0.07943

3.13662

1.22564

12.26596

14.62851

6351.86162

0.03347

6.07941

2.23800

0.17938

119.37000

0.14320

0.73195

238777.92877

4.56796

27.71629

184857.98735

180001.03602

3.37366

Meas Value

1829.15306

-0.07408

1740.78154

2063609.23542
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2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step
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3
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45
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6

6

6

45
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63
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m/z
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Cu

Zn
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Sr

Y

V

Cr

Mn

Fe
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Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T18:23:58-05:00

Type Sample

VialNumber 2506

Sample Name 160-34351-A-18-B

Data File Name 084SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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FAILED

FAILED

FAILED

FAILED

QC Flag
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Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)
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Ge (IS)

Upper Limit
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%Recovery
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2177683

826583

2551380
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0.54

1.36

1.65

0.13
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Reference CPS
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140392

1622717

48596

%RSD
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3
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QC ISTD Table
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ug/l
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6.24746
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90.71425
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0.21026
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0.00245
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000
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2000
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2000

50000

50000

50000
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50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.83023

0.34063

21.74330

30.98527

29.92028

42.21160

15297.15357

0.13579

13.37822

9.88101

3.96784

408.64814

1.13227

3.44861

457838.55216

70.25164

150.24163

361329.32122

362221.99047

5.16588

FinalConcentration

3175.27756

<0.000

3067.50684

12044132.16098

0.18302

0.03406

2.17433

3.09853

2.99203

4.22116

1529.71536

0.01358

1.33782

0.98810

0.39678

40.86481

0.11323

0.34486

45783.85522

7.02516

15.02416

36132.93212

36222.19905

0.51659

Meas Value

317.52776

-0.08089

306.75068

1204413.21610
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2

2

2
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2

2

2
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ISTD
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6
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Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T18:28:15-05:00

Type Sample

VialNumber 2507

Sample Name 160-34351-A-18-B SD

Data File Name 085SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit
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12080
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97.8

106.9

98.7

95.8

93.6

Lower Limit
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%Recovery
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108.5

111.7

105.2329626

2177683

826583

2551380

681398
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1.36

1.69

0.41

1.37

0.80
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1089042

140392

1622717

48596
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1.98
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1.07
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3

2

3
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3
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2
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2
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QC Flag
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Zr

Nb

Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe
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Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na
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High Value
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ug/l
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ug/l
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ug/l
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ug/l
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Units

ug/l

ug/l

ug/l

ug/l
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0.36473

812.39923
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472.78555

14173.45248

0.05736

977.10719

873.78398

963.77257

9535.95594

911.26593

825.38346

477476.48202

12434.22547

1325.92891

378862.73882

371669.36464

1011.05297

FinalConcentration

3855.77821

124.58817

3890.07697

OR

470.86927

0.18237

406.19961

388.03371

473.72514

236.39277

7086.72624

0.02868

488.55359

436.89199

481.88629

4767.97797

455.63296

412.69173

238738.24101

6217.11274

662.96445

189431.36941

185834.68232

505.52648

Meas Value

1927.88911

62.29409

1945.03849

-247.77113

2

2

2

2

2

2

3

2

2

2

2

2
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2
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T18:32:34-05:00

Type Sample

VialNumber 2508

Sample Name 160-34351-A-18-C MS

Data File Name 086SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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FAILED
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QC Flag
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Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)
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Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit
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80
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2177683
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1.06

1.06

Reference CPS
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1622717
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1.29

2.08
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1713518
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3
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CPS
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6
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Li (IS)
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QC ISTD Table
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0.05539
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0.03236
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904.77224
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1.45911
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0.05315
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2

FAILED

FAILED

FAILED

FAILED

QC Flag

FAILED

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na
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2000
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50000

50000

50000
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50000
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High Value
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

933.14920

0.29967

811.41547

783.01937

946.03524

481.31895

14067.48791

0.06087

953.09793

864.68205

966.17445

9309.24120

900.44066

816.72030

479414.31308

12408.39504

1326.25824

380807.36327

369364.54529

992.89112

FinalConcentration

3865.19656

123.69375

3833.03085

OR

466.57460

0.14983

405.70774

391.50968

473.01762

240.65948

7033.74396

0.03044

476.54897

432.34103

483.08722

4654.62060

450.22033

408.36015

239707.15654

6204.19752

663.12912

190403.68164

184682.27264

496.44556

Meas Value

1932.59828

61.84688

1916.51542

-247.77052

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3
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72

72
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45
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45

45
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6

6

6

45
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89
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m/z

7

9
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Cu

Zn
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Sr

Y

V

Cr

Mn

Fe
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Mg
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P

K
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Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T18:36:44-05:00

Type Sample

VialNumber 2509

Sample Name 160-34351-A-18-D MSD

Data File Name 087SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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QC Flag
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Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)
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Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)
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80
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80

80
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215.24282
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag
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Y
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Co

Ni

Cu

Zn
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Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B
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P

K
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2000
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ug/l
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Units
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ug/l
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1.36144

<0.000
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1.45787

2.28204

64.12169

1.14497

1.03221

0.51096

0.34261

5.87371

FinalConcentration

5.35371

<0.000

82.65941
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105.20407
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-0.00177

0.75756

0.02439
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0.57664

0.31315
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0.57249
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0.25548

0.17130

2.93685

Meas Value

2.67686
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ISTDRefDataFileName 002CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 429864

Operator LP 7500

Acq Date Time 2019-06-11T18:40:53-05:00

Type Sample

VialNumber 2510

Sample Name MB 160-429864/1-A

Data File Name 088SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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FAILEDHo (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

FAILED

FAILED

FAILED

FAILED

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

108.4

Lower Limit

80

80

80

80

80

80

80

80

141.5

130.9

113.6

124.5

107.7

115.2

329626

2177683

826583

2551380

681398

1121429

0.68

1.27

1.72

0.90

1.07

Reference CPS

1089042

140392

1622717

48596

1028832

2748379

785143

1215111

%RSD

0.17

1.26

0.34

1.17

1.49

3

2

3

CPS

1380247

195428

1930851

68743

431579

2473789

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

126.7

139.2

119.0

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000
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400
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2000

2000
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400
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1000
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1000
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.24159

0.00894

0.02119

0.03075

0.55078

0.71483

5.73637

<0.000

0.12334

<0.000

0.04204

3.97230

0.00694

0.00000

0.02795

0.15655

<0.000

0.00254

0.00239

<0.000

<0.000

0.11124

0.10492

1.10465

0.28653

0.04878

0.60525

0.03132

0.12079

0.00447

0.01060

0.01537

0.27539

0.35742

2.86818

-0.00063

0.06167

-0.04537

0.02102

1.98615

0.00347
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0.01398

0.07828

-0.00219

0.00127

0.00119

-0.00028

-0.00156

0.05562

0.05246

0.55232

0.14327

0.02439

0.30263

0.01566

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2
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193

193

193

193

193

193
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165

165

165

165
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165
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165
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72
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115

115

115
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72
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238
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197
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209
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93
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Tl

Pb
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W
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

963.50288

0.19671

977.43212

952.09522

985.72866

517.78168

947.22245

<0.000

1023.13288

997.02769

1003.73005

9894.80440

1013.30386

945.68576

10568.92980

11691.96744

1143.81039

10472.83462

10750.68349

1007.40379

FinalConcentration

97.74053

97.13367

270.72311

12456.66110

481.75144

0.09836

488.71606

476.04761

492.86433

258.89084

473.61122

-0.00208

511.56644

498.51385

501.86502

4947.40220

506.65193

472.84288

5284.46490

5845.98372

571.90519

5236.41731

5375.34174

503.70190

Meas Value

48.87026

48.56683

135.36156

6228.33055

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T18:45:12-05:00

Type Sample

VialNumber 2511

Sample Name LCS 160-429864/2-A

Data File Name 089SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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FAILED

QC Flag

FAILED

FAILED

FAILED

FAILEDGe (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

110.7

122.5

108.8

111.5

106.5

Lower Limit

80

80

80

80

%Recovery

125.1

130.3

115.0

136.2

125.4329626

2177683

826583

2551380

681398

1121429

0.76

1.15

0.82

0.30

0.61

Reference CPS

1089042

140392

1622717

48596

%RSD

0.42

0.78

1.06

0.45

0.50413263

2411496

1012933

2776021

759554

1193867

3

2

3

2

3

CPS

1361906

182865

1866835

66179

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

206.79662

1049.87282

1105.25359

1032.08537

1011.05034

0.11256

0.11916

1021.22276

0.02242

0.03465

0.01064

1082.84049

0.01301

0.03007

0.01006

0.02403

1054.72062

210.40349

1018.23895

1049.98542

505.14384

0.29926

0.02230

0.19671

475.61498

0.01159

0.05380

0.09127

103.39831

524.93641

552.62679

516.04268

505.52517

0.05628

0.05958

510.61138

0.01121

0.01732

0.00532

541.42025

0.00650

0.01503

0.00503

0.01202

527.36031

105.20175

509.11948

524.99271

252.57192

0.14963

0.01115

0.09836

237.80749

0.00579

0.02690

0.04563

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72
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205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133
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95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce
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Cd
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Te
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Nb
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3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 6:49 PM on:6/11/2019Page 226 of 409



Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2

FAILED

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

2.89666

0.04594

0.77939

6.06079

9.92483

0.75406

246.84224

0.00496

1.01822

0.50674

328.89066

1525.04268

0.36894

1.18205

67254.68228

16.72781

947.00658

5096.43204

129273.16354

1.78445

FinalConcentration

12.07175

<0.000

243.83645

216818.19085

1.44833

0.02297

0.38970

3.03040

4.96242

0.37703

123.42112

0.00248

0.50911

0.25337

164.44533

762.52134

0.18447

0.59103

33627.34114

8.36391

473.50329

2548.21602

64636.58177

0.89222

Meas Value

6.03587

-0.07018

121.91822

108409.09542

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T18:49:17-05:00

Type Sample

VialNumber 2512

Sample Name 500-163905-E-1-A

Data File Name 090SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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FAILED

QC Flag

FAILED

FAILED

FAILED

FAILEDGe (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

108.2

121.3

106.6

108.9

104.2

Lower Limit

80

80

80

80

%Recovery

120.9

126.8

113.8

128.3

120.1329626

2177683

826583

2551380

681398

1121429

0.63

1.41

1.35

0.95

1.99

Reference CPS

1089042

140392

1622717

48596

%RSD

1.81

1.40

0.42

0.71

1.07395905

2356046

1002972

2720039

742124

1168351

3

2

3

2

3

CPS

1316521

177973

1847328

62370

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.03094

0.44865

0.60155

5.46394

3.81085

<0.000

0.03670

4.18652

0.03516

0.01233

0.00897

69.63281

0.00418

0.02677

0.00193

0.01860

0.11264

0.08563

0.09145

1.13038

0.41938

0.19883

0.02934

0.04594

5.07270

0.03796

0.00465

0.02185

0.01547

0.22432

0.30077

2.73197

1.90542

-0.04711

0.01835

2.09326

0.01758

0.00617

0.00449

34.81640

0.00209

0.01338

0.00097

0.00930

0.05632

0.04281

0.04572

0.56519

0.20969

0.09942

0.01467

0.02297

2.53635

0.01898

0.00232

0.01092

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

117.1

111.9

107.8

117.0

221.4

112.5

167.3

109.1

110.9

103.4

102.6

117.6

120.6

114.6

111.7

136.2

195.6

233.3

106.8

97.8

104.8

%Recovery

106.9

85.6

239.4

1227.2

5

25

5

1

10

10

5

5

5

10

10

2

50

2

5

50

30

50

100

100

5

ExpectedValue

5

0.5

50

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.85530

27.98019

5.38843

1.17007

22.13698

11.25287

8.36478

5.45678

5.54397

10.33838

10.25760

2.35105

60.31189

2.29143

5.58483

68.08030

58.67102

116.64667

106.76883

97.82280

5.24234

Meas Value

5.34738

0.42805

119.69923

613.57539

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T18:53:34-05:00

Type CRI

VialNumber 3
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Data File Name 091LCCV.D
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TuneFile

FAILED

TuneStep

QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

111.9

125.0

106.9

117.2

108.2

Lower Limit

80
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%Recovery

121.0

125.7

111.2

121.3

110.9329626

2177683

826583

2551380

681398

1121429

0.46

2.30

1.40
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0.42

Reference CPS

1089042

140392

1622717
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%RSD
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3
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3
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3

2

3

2
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193
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In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr
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Ag

Cd

Sn
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Te
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Ru
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120
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120
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80
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80
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103.5
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104.3
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2

1
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5
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1

5

2

2
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2

2
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2

0.5
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5
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1

5
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.00449
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2.28622

0.95012

8.47848

8.96599
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9.61437

1.01569

5.16217

2.08537

1.97550

10.09239

2.07631

2.12566

10.14131

2.07063
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2.07798

5.00447

8.92346

1.07240
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3
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2

3

3

2

2

2

3

2

3

3

2

2

2
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3

3

3

3
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2
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2
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W
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

FAILED

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

103.2

109.5

103.8

103.3

106.2

105.8

115.1

104.2

106.3

101.5

99.3

107.3

105.0

104.8

102.6

104.9

110.3

110.2

104.8

98.7

102.4

%Recovery

100.8

100.0

111.4

115.6

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

103.22380

54.75798

51.88712

103.32088

106.24051

105.75773

57.53291

104.19947

106.27582

101.45802

99.34280

107.34348

2625.70118

104.77861

102.62316

2623.18391

2756.36402

2754.31000

2619.37869

2467.72398

102.43295

Meas Value

100.78110

100.01356

222.74050

2889.89767

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3
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3

3

3
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72

72

72

72

72

72

72

45

45

72

72

72
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45

45

45

45

45

45
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6

6

6

45
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Sr
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Cr
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T18:57:54-05:00

Type CCV

VialNumber 2

Sample Name CCV 1735292

Data File Name 092_CCV.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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TuneFileTuneStep

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120
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12080

80

80

80

80

80

107.4

118.9

105.8

111.5

105.7

Lower Limit

80

80

80
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%Recovery

115.0

121.7

107.8

121.1

110.7329626

2177683

826583

2551380

681398

1121429

0.83

1.23

1.69

0.65

0.72

Reference CPS

1089042

140392

1622717

48596
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1.21

0.78

0.88
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3

2

3

2

3

CPS
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3

2

3

2
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165
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m/z

6
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table
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Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90
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ug/l

ug/l
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95.43294
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104.75150
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W
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

FAILED

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

0.228

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

20.84

83.2

136.2

4.2

QC High
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0.7

20
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.21641

0.16519

0.06890

-0.14012

0.05731

0.80137

0.03939

0.01526

0.13864

0.00515

0.01753

1.47816

0.02813

-0.00809

1.71203

0.54929

3.32239

-7.81452

-17.14268

0.14087

Meas Value

0.11561

-0.08911

26.21146

280.25808

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90
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63

66

75

78

88

89

51

52

55

57

59
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24

27
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7

9
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Se

Sr
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V

Cr

Mn
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K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T19:02:09-05:00

Type CCB

VialNumber 4

Sample Name CCB 1713605

Data File Name 093_CCB.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

108.5

118.9

105.4

113.7

107.8

Lower Limit

80

80

80

80

%Recovery

118.7

120.8

110.0

117.7

110.5329626

2177683

826583

2551380

681398

1121429

0.47

1.18

1.22

1.56

1.84

Reference CPS

1089042

140392

1622717

48596

%RSD

0.88

0.09

0.74

0.88

0.93364108
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2688715
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2

3

2

3
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1293221
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2

3

2
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6
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Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)
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Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

40

4

2

2.26

1.46

4

10

0.12

5

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.2

2

3.34

1.072

0.106

4.62

2

2
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0.08
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0.07716
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0.01510
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0.05584
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0.02364

0.02980

0.00943
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0.01705
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0.02297
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0.04044
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3

3
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2

2

3
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3
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2

2

2
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3

3

3

3

3
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2
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3

2

2

2
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165
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

2.33909

0.68273

0.53844

10.85457

8.09545

17.02982

244.10722

0.04400

2.11547

0.07248

345.39783

1597.56021

0.27597

0.82724

68670.09884

27.55582

923.73516

4815.66048

129269.00570

1.80161

FinalConcentration

12.52171

<0.000

401.25049

217005.26645

0.23391

0.06827

0.05384

1.08546

0.80954

1.70298

24.41072

0.00440

0.21155

0.00725

34.53978

159.75602

0.02760

0.08272

6867.00988

2.75558

92.37352

481.56605

12926.90057

0.18016

Meas Value

1.25217

-0.08308

40.12505

21700.52664

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3
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72

72

72

72
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45

45
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45
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45

45

45

45
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6

6

6

45

90
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63

66

75

78

88

89
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52
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24
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47

m/z
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9
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Cu
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Sr

Y
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Cr

Mn

Fe
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K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T19:06:29-05:00

Type Sample

VialNumber 3101

Sample Name 500-163905-E-1-A SD

Data File Name 094SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

106.8

119.3

104.2

111.0

104.6

Lower Limit

80

80

80

80

%Recovery

116.0

118.9

107.7

116.4

110.6329626

2177683

826583

2551380

681398

1121429

0.46

0.58

0.78

1.16

1.01

Reference CPS

1089042

140392

1622717

48596

%RSD

0.06

1.81

0.41

0.36

0.63364576

2325648

985723

2657874

756209

1172566

3

2

3

2

3

CPS

1263454

166871

1747436

56554

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

<0.000

1.19030

0.42944

4.78719

3.57884

1.75939

0.27585

3.47933

0.08587

0.00638

0.16105

67.73753

0.02478

0.04577

0.03098

0.06655

0.06171

0.09157

0.09427

0.24411

0.17136

1.01505

0.10115

0.68273

5.39999

0.10377

0.05165

0.07414

-0.01739

0.11903

0.04294

0.47872

0.35788

0.17594

0.02759

0.34793

0.00859

0.00064

0.01611

6.77375

0.00248

0.00458

0.00310

0.00666

0.00617

0.00916

0.00943

0.02441

0.01714

0.10150

0.01012

0.06827

0.54000

0.01038

0.00516

0.00741

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2

FAILED

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

994.98720

0.92954

939.15060

955.49573

1042.96554

530.38016

1152.79163

0.02556

1042.09139

1008.54861

1358.60288

11258.90744

1005.38826

939.68683

74754.73316

10958.43108

2092.29919

14824.25802

135992.31463

992.07011

FinalConcentration

106.76650

100.31560

418.54138

220633.77476

497.49360

0.46477

469.57530

477.74787

521.48277

265.19008

576.39581

0.01278

521.04569

504.27431

679.30144

5629.45372

502.69413

469.84342

37377.36658

5479.21554

1046.14959

7412.12901

67996.15732

496.03506

Meas Value

53.38325

50.15780

209.27069

110316.88738

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T19:10:46-05:00

Type Sample

VialNumber 3102

Sample Name 500-163905-E-1-B MS

Data File Name 095SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.4

112.1

102.5

103.0

99.8

Lower Limit

80

80

80

80

%Recovery

110.4

112.8

104.4

116.7

113.6329626

2177683

826583

2551380

681398

1121429

0.93

0.55

0.56

0.25

0.59

Reference CPS

1089042

140392

1622717

48596

%RSD

0.48

0.47

0.50

1.15

0.27374462

2187022

926914

2615521

701500

1118711

3

2

3

2

3

CPS

1202171

158373

1694888

56712

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

202.07514

1011.15343

1078.57845

1009.41149

1003.98573

9.48319

0.27685

1037.95564

0.03662

0.00485

0.01908

1104.74701

0.02861

0.03652

0.01837

0.03927

1038.14419

200.60154

987.28209

1045.91815

510.21191

0.32676

0.04530

0.92954

487.12923

0.03445

0.04560

0.11355

101.03757

505.57671

539.28922

504.70575

501.99287

4.74159

0.13843

518.97782

0.01831

0.00242

0.00954

552.37351

0.01431

0.01826

0.00919

0.01963

519.07209

100.30077

493.64104

522.95908

255.10595

0.16338

0.02265

0.46477

243.56461

0.01723

0.02280

0.05678

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2

FAILED

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1000.23508

0.38279

943.01512

956.45849

1037.82323

530.62108

1184.65983

0.01659

1042.41749

1006.82421

1377.59780

11347.83965

1008.78833

943.37177

74881.28742

11235.54992

2051.00539

14994.69101

137506.49946

997.10385

FinalConcentration

108.80786

102.03492

427.22241

222940.70796

500.11754

0.19140

471.50756

478.22924

518.91162

265.31054

592.32992

0.00829

521.20874

503.41210

688.79890

5673.91983

504.39416

471.68589

37440.64371

5617.77496

1025.50269

7497.34551

68753.24973

498.55192

Meas Value

54.40393

51.01746

213.61120

111470.35398

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T19:14:52-05:00

Type Sample

VialNumber 3103

Sample Name 500-163905-E-1-C MSD

Data File Name 096SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 7:19 PM on:6/11/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.9

113.0

103.6

103.9

99.5

Lower Limit

80

80

80

80

%Recovery

110.6

114.9

105.9

118.7

114.5329626

2177683

826583

2551380

681398

1121429

0.76

1.93

0.65

1.04

0.73

Reference CPS

1089042

140392

1622717

48596

%RSD

1.71

0.55

0.22

2.19

0.17377357

2219120

934364

2644483

707773

1115336

3

2

3

2

3

CPS

1204809

161302

1718865

57706

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000

2000

2000

2000

2000

400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

208.58468

1047.69968

1091.54017

1044.43638

1034.82329

0.49945

0.16620

1064.15186

0.05397

0.00314

0.01563

1121.71712

0.02635

0.03401

0.01045

0.02662

1042.04754

202.64028

998.47744

1037.78571

511.81351

0.10803

0.01820

0.38279

492.04217

0.01194

0.05414

0.11496

104.29234

523.84984

545.77008

522.21819

517.41164

0.24972

0.08310

532.07593

0.02699

0.00157

0.00781

560.85856

0.01317

0.01700

0.00522

0.01331

521.02377

101.32014

499.23872

518.89285

255.90675

0.05402

0.00910

0.19140

246.02109

0.00597

0.02707

0.05748

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

32.84129

1.15932

45.47726

44.99004

7.82495

9.39922

250.14317

31.21066

16.59879

10.14259

156.25150

6931.31562

2.15215

10.72742

57870.82903

7267.94212

1562.89697

20997.33655

82173.96243

120.85603

FinalConcentration

39.70651

0.15273

286.07092

7207923.48966

16.42065

0.57966

22.73863

22.49502

3.91248

4.69961

125.07159

15.60533

8.29940

5.07129

78.12575

3465.65781

1.07608

5.36371

28935.41452

3633.97106

781.44848

10498.66827

41086.98122

60.42802

Meas Value

19.85326

0.07636

143.03546

3603961.74483

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T19:18:55-05:00

Type Sample

VialNumber 3104

Sample Name 500-163905-E-2-A

Data File Name 097SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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FAILED

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

88.2

91.9

90.2

80.2

78.1

Lower Limit

80

80

80

80

%Recovery

99.1

102.7

100.6

102.6

108.5329626

2177683

826583

2551380

681398

1121429

1.51

1.15

1.51

1.18

1.54

Reference CPS

1089042

140392

1622717

48596

%RSD

1.46

1.28

1.30

0.76

1.29357512

1920644

759560

2301338

546704

876318

3

2

3

2

3

CPS

1079782

144153

1633159

49844

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd
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2000

2000

2000

2000

2000

2000

2000
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200

2000

2000
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400

2000

2000

1000

2000

2000

2000

1000

2000

2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.52241

15.58082

1.64436

25.30122

1050.82537

0.40579

0.13925

7.93877

0.06572

0.02832

0.04272

79.63183

85.76632
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62.94595
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8.27473
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3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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193

193

165

165

165
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193
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181
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Sample Report 

AnalyteID2AnalyteID2AnalyteID2AnalyteID2QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

2000

2000

2000

2000

1000

2000

2000

2000

2000

2000

50000

2000

2000

50000

50000

50000

50000

50000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

16.79248

1.43898

61.96381

57.38507

12.19005

14.23256

276.18704

41.78520

34.20941

17.65889

166.71842

6905.09292

2.95656

13.10363

59286.00420

9323.12904

2819.46511

17861.82609

99798.72671

145.60162

FinalConcentration

39.33892

0.19640

290.76819

4881959.29771

8.39624

0.71949

30.98191

28.69253

6.09503

7.11628

138.09352

20.89260

17.10471

8.82945

83.35921

3452.54646

1.47828

6.55182

29643.00210

4661.56452

1409.73256

8930.91305

49899.36335

72.80081

Meas Value

19.66946

0.09820

145.38409

2440979.64885

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T19:23:17-05:00

Type Sample

VialNumber 3105

Sample Name 500-163905-E-3-A

Data File Name 098SMPL.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.8

98.0

92.8

85.6

82.3

Lower Limit

80

80

80

80

%Recovery

102.5

112.3

103.8

110.0

109.9329626

2177683

826583

2551380

681398

1121429

1.38

0.70

2.65

0.17

2.21

Reference CPS

1089042

140392

1622717

48596

%RSD

2.19

1.52

0.69

2.33

0.68362309

1998216

809773

2368613

583110

923113

3

2

3

2

3

CPS

1115766

157648

1684677

53476

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

2000

2000

2000

2000

2000

2000

2000

2000

200

2000

2000

2000
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400
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2000

1000

2000

2000
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1000
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2000

2000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.47780

18.72908

0.57110

23.53050

951.98501

0.35199

0.13294

5.00468

0.06269

0.02820

0.03531

82.81216

122.28629

173.38421

23.74208

91.01094

20.95152

0.11520

0.17478

2.93441

6.40835

0.62127

0.81186

1.43898

33.53537

0.01964

<0.000

0.09600

0.23890

9.36454

0.28555

11.76525

475.99250

0.17599

0.06647

2.50234

0.03135

0.01410

0.01766

41.40608

61.14314

86.69210

11.87104

45.50547

10.47576

0.05760

0.08739

1.46720

3.20418

0.31064

0.40593

0.71949

16.76768

0.00982

-0.00033

0.04800

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133
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95

101

103

105

Tl
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Th
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Hf
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W
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Pt
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Nb
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

FAILED

FAILED

QC Flag

FAILED

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

96.2

111.6

104.3

120.6

222.6

115.1

138.5

103.6

110.4

103.6

101.7

117.0

114.4

109.7

110.2

126.8

202.1

234.6

159.2

103.9

100.8

%Recovery

99.5

79.5

220.6

4198.9

5

25

5

1

10

10

5

5

5

10

10

2

50

2

5

50

30

50

100

100

5

ExpectedValue

5

0.5

50

50

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

4.81063

27.91092

5.21384

1.20593

22.25640

11.50740

6.92740

5.18223

5.52011

10.36070

10.17331

2.34010

57.19273

2.19404

5.50995

63.40019

60.63440

117.31907

159.15463

103.91428

5.04081

Meas Value

4.97510

0.39746

110.32393

2099.43255

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T19:27:38-05:00

Type CRI

VialNumber 3

Sample Name CCVL 1740450

Data File Name 099LCCV.D

DataPath C:\ICPMH\1\DATA\061119A1.B
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TuneFile

FAILED

TuneStep

QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

112.4

121.5

107.0

114.7

108.7

Lower Limit

80

80

80

80

%Recovery

122.1

127.8

115.3

122.8

114.1329626

2177683

826583

2551380

681398

1121429

1.09

0.51

0.06

0.23

1.15

Reference CPS

1089042

140392

1622717

48596

%RSD

0.60

0.99

1.23

1.09

0.95375951

2447571

1004375

2730848

781811

1218921

3

2

3

2

3

CPS

1329781

179380

1871723

59653

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

97.4

96.5

104.5

83.9

107.4

83.3

90.8

101.1

95.5

101.6

103.6

107.6

103.9

101.6

103.0

102.4

100.8

101.3

111.7

106.5

97.9

103.0

109.0

104.3

106.8

106.9

107.1

2

3

20

2

1

10

10

5
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1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.94892

2.89425

20.90337

1.67843

1.07362

8.32574

9.07803

5.05317

9.54924

1.01559

5.17919

2.15196

2.07781

10.16355

2.06045

2.04801

10.07974

2.02608

0.55851

2.12965

4.89369

10.30335

1.09011

5.21384

10.68000

10.68790

0.53527

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165
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205
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238
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185

195

197
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139
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146

147

107
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125
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Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

99.4

108.0

101.3

101.3

104.9

105.4

118.8

103.7

104.4

99.0

96.7

105.8

104.6

103.4

102.8

104.7

109.7

112.2

104.5

96.6

99.6

%Recovery

99.4

96.9

105.1

131.5

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

99.35503

53.98382

50.66414

101.26079

104.92314

105.41829

59.39325

103.72511

104.41919

99.01727

96.67159

105.77971

2615.21698

103.43723

102.79045

2617.60278

2742.24519

2805.84012

2612.00675

2414.59889

99.59518

Meas Value

99.43113

96.87483

210.26206

3286.71353

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2
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72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T19:31:59-05:00

Type CCV

VialNumber 2

Sample Name CCV 1735292

Data File Name 100_CCV.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 7:36 PM on:6/11/2019

TuneFileTuneStep

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

108.9

118.5

106.2

111.1

104.9

Lower Limit

80

80

80

80

%Recovery

117.0

125.6

111.1

123.2

112.4329626

2177683

826583

2551380

681398

1121429

1.02

1.46

0.37

0.47

1.24

Reference CPS

1089042

140392

1622717

48596

%RSD

1.72

0.91

1.55

1.20

0.82370506

2372585

979436

2710411

756975

1176455

3

2

3

2

3

CPS

1274078

176366

1803528

59862

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

100.8

97.2

102.3

98.9

100.3

96.9

95.9

97.1

96.2

100.4

101.1

100.9

100.2

99.1

100.7

101.5

100.1

101.7

99.4

100.3

101.0

103.9

101.4

101.3

101.1

100.1

100.2

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.15518

97.23345

102.31641

98.88307

100.30906

96.91148

95.86962

97.08037

96.18423

10.04196

101.07002

100.86036

100.15091

99.12868

100.72543

101.45415

100.13071

20.34054

99.44860

100.33276

50.47521

103.92503

101.35356

50.66414

101.06261

100.05797

10.02015

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

FAILED

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

0.228

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

20.84

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.22202

0.16228

0.09061

-0.17181

0.02784

1.43284

0.02410

0.02551

0.10185

-0.00213

0.03932

2.00479

0.02823

-0.01827

1.38612

0.60629

2.53332

13.77961

-15.04936

0.20762

Meas Value

0.01954

-0.07409

20.94935

525.86500

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7500

ISTDRefDataFileName 002CALB.D

Acq Date Time 2019-06-11T19:36:15-05:00

Type CCB

VialNumber 4

Sample Name CCB 1713605

Data File Name 101_CCB.D

DataPath C:\ICPMH\1\DATA\061119A1.B

Page 1 of 1 Printed at: 7:40 PM on:6/11/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

107.1

116.1

103.5

108.6

104.9

Lower Limit

80

80

80

80

%Recovery

116.4

120.5

108.5

115.8

108.6329626

2177683

826583

2551380

681398

1121429

1.30

1.86

0.47

0.76

1.15

Reference CPS

1089042

140392

1622717

48596

%RSD

1.37

1.23

1.52

1.47

0.43357864

2332556

959610

2641385

740057

1176937

3

2

3

2

3

CPS

1267544

169233

1761225

56295

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

40

4

2

2.26

1.46

4

10

0.12

5

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.2

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.01244

0.06721

0.09202

0.75636

0.04561

0.24510

0.05484

0.97983

0.01011

0.01488

0.05106

0.00310

0.01708

0.01971

0.02842

0.01861

0.01394

0.01133

0.01686

0.16449

0.01117

0.52125

0.04651

0.16228

0.13134

0.03543

0.02201

-0.00163

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Calibration for 003CALS.D

Batch Folder:

Analysis File:

DA Date-Time:

Calibration Title:

Calibration Method:

VIS Interpolation Fit:

Tune Step:

C:\ICPMH\1\DATA\061119A1.B\

061119A1.batch.xml

6/11/2019 12:49:48 PM

External Calibration

#1 he.u

#2 nogas.u

Level Standard Data File Sample Name Acq. Date-Time

1 002CALB.D ICIS 1724347 6/11/2019 12:34:41 PM

2 003CALS.D IC 1740450 6/11/2019 12:39:00 PM

3 004CALS.D IC 1735292 6/11/2019 12:43:22 PM

4 005CALS.D IC 1735293 6/11/2019 12:47:36 PM

5

6

7

Page 1 6/12/2019 7:23:12 AM
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Calibration for 003CALS.D

y = 0.0060 * x  + 0.0588

R =  1.0000

DL = 0.8373

BEC = 9.816

Weight: None

Min Conc: 0

y = 0.0015 * x  + 1.9897E-004

R =  1.0000

DL = 0.07478

BEC = 0.137

Weight: None

Min Conc: 0

Page 2 6/12/2019 7:23:12 AM
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Calibration for 003CALS.D

y = 8.6253E-004 * x  + 0.0015

R =  0.9997

DL = 0.3297

BEC = 1.748

Weight: None

Min Conc: 0

y = 0.0038 * x  + 0.9432

R =  0.9996

DL = 9.591

BEC = 247.8

Weight: None

Min Conc: 0

Page 3 6/12/2019 7:23:12 AM
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Calibration for 003CALS.D

y = 0.0019 * x  + 6.2447E-004

R =  0.9999

DL = 0.1828

BEC = 0.3306

Weight: None

Min Conc: 0

y = 8.4442E-004 * x  + 5.0561E-004

R =  0.9998

DL = 0.4037

BEC = 0.5988

Weight: None

Min Conc: 0

Page 4 6/12/2019 7:23:13 AM
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Calibration for 003CALS.D

y = 5.4238E-005 * x  + 8.5468E-004

R =  0.9999

DL = 7.754

BEC = 15.76

Weight: None

Min Conc: 0

y = 0.0021 * x  + 0.3412

R =  0.9999

DL = 3.417

BEC = 161.4

Weight: None

Min Conc: 0

Page 5 6/12/2019 7:23:13 AM
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Calibration for 003CALS.D

y = 1.3733E-004 * x  + 0.0115

R =  0.9998

DL = 1.217

BEC = 84

Weight: None

Min Conc: 0

y = 4.0485E-004 * x  + 5.1930E-005

R =  1.0000

DL = 0.07082

BEC = 0.1283

Weight: None

Min Conc: 0

Page 6 6/12/2019 7:23:13 AM
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Calibration for 003CALS.D

y = 0.0100 * x  + 0.0038

R =  1.0000

DL = 0.1089

BEC = 0.3759

Weight: None

Min Conc: 0

y = 0.0114 * x  + 0.0034

R =  1.0000

DL = 0.182

BEC = 0.2969

Weight: None

Min Conc: 0

Page 7 6/12/2019 7:23:13 AM
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Calibration for 003CALS.D

y = 0.0213 * x  + 0.0019

R =  0.9999

DL = 0.02092

BEC = 0.09027

Weight: None

Min Conc: 0

y = 6.3750E-004 * x  + 0.0018

R =  0.9996

DL = 1.339

BEC = 2.795

Weight: None

Min Conc: 0

Page 8 6/12/2019 7:23:14 AM
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Calibration for 003CALS.D

y = 0.0413 * x  + 7.0828E-004

R =  0.9998

DL = 0.007216

BEC = 0.01716

Weight: None

Min Conc: 0

y = 0.0107 * x  + 9.8164E-004

R =  0.9999

DL = 0.09648

BEC = 0.09177

Weight: None

Min Conc: 0

Page 9 6/12/2019 7:23:14 AM
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Calibration for 003CALS.D

y = 0.0279 * x  + 0.0080

R =  0.9999

DL = 0.08821

BEC = 0.2865

Weight: None

Min Conc: 0

y = 0.0044 * x  + 0.0031

R =  0.9998

DL = 0.2167

BEC = 0.6969

Weight: None

Min Conc: 0

Page 10 6/12/2019 7:23:14 AM
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Calibration for 003CALS.D

y = 0.0031 * x  + 0.0016

R =  1.0000

DL = 0.8077

BEC = 0.5229

Weight: None

Min Conc: 0

y = 2.6251E-004 * x  + 0.0016

R =  0.9998

DL = 2.57

BEC = 6.006

Weight: None

Min Conc: 0

Page 11 6/12/2019 7:23:14 AM
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Calibration for 003CALS.D

y = 0.0333 * x  + 3.5368E-004

R =  0.9999

DL = 0.005267

BEC = 0.01063

Weight: None

Min Conc: 0

y = 0.0374 * x  + 2.2848E-004

R =  1.0000

DL = 0.006314

BEC = 0.006116

Weight: None

Min Conc: 0

Page 12 6/12/2019 7:23:15 AM
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Calibration for 003CALS.D

y = 0.0275 * x  + 2.0592E-004

R =  1.0000

DL = 0.02708

BEC = 0.007484

Weight: None

Min Conc: 0

y = 0.0489 * x  + 7.1043E-004

R =  0.9996

DL = 0.01966

BEC = 0.01452

Weight: None

Min Conc: 0

Page 13 6/12/2019 7:23:15 AM
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Calibration for 003CALS.D

y = 0.0060 * x  + 2.3942E-004

R =  1.0000

DL = 0.02127

BEC = 0.03989

Weight: None

Min Conc: 0

y = 0.0142 * x  + 6.8912E-005

R =  0.9998

DL = 0.0146

BEC = 0.00486

Weight: None

Min Conc: 0

Page 14 6/12/2019 7:23:15 AM
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Calibration for 003CALS.D

y = 0.0809 * x  + 5.2462E-004

R =  0.9999

DL = 0.009442

BEC = 0.006482

Weight: None

Min Conc: 0

y = 0.0170 * x  + 3.6503E-004

R =  1.0000

DL = 0.02731

BEC = 0.02142

Weight: None

Min Conc: 0

Page 15 6/12/2019 7:23:16 AM
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Calibration for 003CALS.D

y = 0.0023 * x  + 1.5317E-005

R =  1.0000

DL = 0.005247

BEC = 0.006541

Weight: None

Min Conc: 0

y = 4.5965E-004 * x  + 1.9396E-005

R =  1.0000

DL = 0.03562

BEC = 0.0422

Weight: None

Min Conc: 0

Page 16 6/12/2019 7:23:16 AM
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Calibration for 003CALS.D

y = 0.0014 * x  + 7.3082E-004

R =  1.0000

DL = 0.07683

BEC = 0.5081

Weight: None

Min Conc: 0

y = 0.0019 * x  + 1.6072E-004

R =  1.0000

DL = 0.003195

BEC = 0.08424

Weight: None

Min Conc: 0

Page 17 6/12/2019 7:23:16 AM
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Calibration for 003CALS.D

y = 2.2122E-005 * x  + 0.0000E+000

R =  0.9999

DL = 0

BEC = 0

Weight: None

Min Conc: 0

y = 0.0020 * x  + 2.9575E-005

R =  1.0000

DL = 0.01866

BEC = 0.01495

Weight: None

Min Conc: 0

Page 18 6/12/2019 7:23:16 AM

Page 256 of 409



Calibration for 003CALS.D

y = 6.4097E-004 * x  + 1.5692E-005

R =  1.0000

DL = 0.02231

BEC = 0.02448

Weight: None

Min Conc: 0

y = 0.0037 * x  + 1.3438E-005

R =  1.0000

DL = 0.001875

BEC = 0.003655

Weight: None

Min Conc: 0

Page 19 6/12/2019 7:23:17 AM
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Calibration for 003CALS.D

y = 0.0042 * x  + 5.4049E-006

R =  0.9999

DL = 0.006629

BEC = 0.001276

Weight: None

Min Conc: 0

y = 0.0043 * x  + 1.3502E-006

R =  1.0000

DL = 0.001635

BEC = 0.0003147

Weight: None

Min Conc: 0

Page 20 6/12/2019 7:23:17 AM
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Calibration for 003CALS.D

y = 7.8114E-004 * x  + 2.6785E-006

R =  1.0000

DL = 0.008909

BEC = 0.003429

Weight: None

Min Conc: 0

y = 9.3666E-004 * x  + 1.2198E-005

R =  1.0000

DL = 0.01289

BEC = 0.01302

Weight: None

Min Conc: 0

Page 21 6/12/2019 7:23:17 AM
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Calibration for 003CALS.D

y = 0.0016 * x  + 9.1284E-005

R =  0.9999

DL = 0.07508

BEC = 0.05589

Weight: None

Min Conc: 0

y = 0.0083 * x  + 6.2921E-004

R =  1.0000

DL = 0.008682

BEC = 0.07592

Weight: None

Min Conc: 0

Page 22 6/12/2019 7:23:17 AM
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Calibration for 003CALS.D

y = 0.0020 * x  + 1.5057E-004

R =  1.0000

DL = 0.04589

BEC = 0.07479

Weight: None

Min Conc: 0

y = 0.0043 * x  + 2.1757E-005

R =  0.9996

DL = 0.005923

BEC = 0.005075

Weight: None

Min Conc: 0

Page 23 6/12/2019 7:23:18 AM

Page 261 of 409



Calibration for 003CALS.D

y = 0.0023 * x  + 3.0954E-005

R =  1.0000

DL = 0.009646

BEC = 0.01367

Weight: None

Min Conc: 0

y = 0.0033 * x  + 2.8764E-005

R =  0.9999

DL = 0.00631

BEC = 0.008614

Weight: None

Min Conc: 0

Page 24 6/12/2019 7:23:18 AM
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Calibration for 003CALS.D

y = 0.0068 * x  + 2.1203E-004

R =  1.0000

DL = 0.002993

BEC = 0.03124

Weight: None

Min Conc: 0

y = 0.0023 * x  + 1.2479E-004

R =  1.0000

DL = 0.014

BEC = 0.05322

Weight: None

Min Conc: 0

Page 25 6/12/2019 7:23:18 AM
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Calibration for 003CALS.D

y = 0.0021 * x  + 1.5565E-004

R =  1.0000

DL = 0.0382

BEC = 0.07584

Weight: None

Min Conc: 0

y = 0.0096 * x  + 5.7969E-004

R =  0.9999

DL = 0.008516

BEC = 0.06032

Weight: None

Min Conc: 0

Page 26 6/12/2019 7:23:18 AM
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Calibration for 003CALS.D

y = 0.0051 * x  + 4.3059E-004

R =  1.0000

DL = 0.009234

BEC = 0.08444

Weight: None

Min Conc: 0

y = 0.0103 * x  + 3.8156E-004

R =  0.9997

DL = 0.007142

BEC = 0.03722

Weight: None

Min Conc: 0

Page 27 6/12/2019 7:23:19 AM
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Calibration for 003CALS.D

y = 0.0100 * x  + 6.0415E-005

R =  1.0000

DL = 0.003084

BEC = 0.006069

Weight: None

Min Conc: 0

Page 28 6/12/2019 7:23:19 AM
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Calibration for 003CALS.D

Page 29 6/12/2019 7:23:19 AM
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Calibration for 003CALS.D

Page 30 6/12/2019 7:23:19 AM
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Calibration for 003CALS.D

Page 31 6/12/2019 7:23:20 AM
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Calibration for 003CALS.D

Page 32 6/12/2019 7:23:20 AM
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Calibration for 003CALS.D

Page 33 6/12/2019 7:23:20 AM
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061119A1

Tune Ste Mass Name R a b (blank) DL BEC Units
3 7 Li 0.999965 0.005985529 0.058753287 0.837256 9.815888 ug/l
3 9 Be 1 0.001452649 0.000198971 0.074778 0.136971 ug/l
3 11 B 0.999739 0.000862529 0.001507377 0.32972 1.747625 ug/l
2 23 Na 0.999608 0.003806889 0.943170219 9.590793 247.7535 ug/l
2 24 Mg 0.999945 0.00188872 0.00062447 0.182789 0.330631 ug/l
2 27 Al 0.999846 0.000844422 0.000505612 0.403689 0.598767 ug/l
2 31 P 0.999929 5.42381E-05 0.000854682 7.7538 15.75798 ug/l
2 39 K 0.999948 0.002113458 0.341198438 3.417133 161.4408 ug/l
3 44 Ca 0.99981 0.00013733 0.011535128 1.216632 83.99559 ug/l
3 47 Ti 0.999994 0.000404849 5.19299E-05 0.070817 0.12827 ug/l
2 51 V 0.999953 0.010044891 0.003775457 0.108876 0.375858 ug/l
2 52 Cr 0.999956 0.011385752 0.003380331 0.182047 0.296891 ug/l
2 55 Mn 0.999928 0.021283615 0.001921268 0.020919 0.09027 ug/l
2 57 Fe 0.999639 0.0006375 0.001782043 1.338796 2.795361 ug/l
2 59 Co 0.99977 0.041276403 0.000708278 0.007216 0.017159 ug/l
2 60 Ni 0.999856 0.010697227 0.000981643 0.096479 0.091766 ug/l
2 63 Cu 0.999854 0.027947576 0.008006986 0.088214 0.2865 ug/l
2 66 Zn 0.999785 0.004431766 0.003088354 0.21673 0.696868 ug/l
2 75 As 0.99999 0.003111913 0.001627337 0.807723 0.522938 ug/l
2 78 Se 0.999796 0.00026251 0.001576507 2.570191 6.005513 ug/l
3 88 Sr 0.999942 0.033261697 0.000353684 0.005267 0.010633 ug/l
2 89 Y 0.999955 0.037358294 0.000228477 0.006314 0.006116 ug/l
2 90 Zr 0.999991 0.027513264 0.000205918 0.027076 0.007484 ug/l
2 93 Nb 0.999634 0.04893291 0.000710427 0.019662 0.014518 ug/l
3 95 Mo 0.999997 0.006001554 0.000239419 0.021272 0.039893 ug/l
2 101 Ru 0.999755 0.014180622 6.89117E-05 0.014596 0.00486 ug/l
2 103 Rh 0.999924 0.08092913 0.000524621 0.009442 0.006482 ug/l
2 105 Pd 0.999962 0.017038952 0.000365033 0.027308 0.021423 ug/l
3 107 Ag 0.999996 0.002341638 1.53166E-05 0.005247 0.006541 ug/l
3 111 Cd 0.999994 0.000459649 1.93957E-05 0.035619 0.042197 ug/l
3 118 Sn 0.999959 0.001438248 0.00073082 0.076833 0.508132 ug/l
3 121 Sb 0.999997 0.001908004 0.000160724 0.003195 0.084237 ug/l
2 125 Te 0.999939 2.21218E-05 0 0 0 ug/l
2 133 Cs 0.999991 0.001978541 2.95754E-05 0.018657 0.014948 ug/l
3 137 Ba 0.999999 0.000640969 1.56924E-05 0.022308 0.024482 ug/l
2 139 La 0.999981 0.003676315 1.34381E-05 0.001875 0.003655 ug/l
2 140 Ce 0.999932 0.004236782 5.40495E-06 0.006629 0.001276 ug/l
2 141 Pr 0.999971 0.004290601 1.35022E-06 0.001635 0.000315 ug/l
2 146 Nd 0.999994 0.000781144 2.67847E-06 0.008909 0.003429 ug/l
3 147 Sm 0.999964 0.00093666 1.21978E-05 0.012894 0.013023 ug/l
2 178 Hf 0.999944 0.001633359 9.12835E-05 0.075084 0.055887 ug/l
2 181 Ta 0.999995 0.008288138 0.000629208 0.008682 0.075917 ug/l
2 182 W 0.999984 0.002013174 0.00015057 0.045894 0.074793 ug/l
3 185 Re 0.999621 0.004287519 2.17572E-05 0.005923 0.005075 ug/l
2 195 Pt 0.999998 0.002264692 3.09545E-05 0.009646 0.013668 ug/l
3 197 Au 0.999949 0.003339107 2.87638E-05 0.00631 0.008614 ug/l
3 205 Tl 0.999981 0.006787465 0.000212031 0.002993 0.031239 ug/l
3 206 (Pb) 0.999997 0.002344712 0.000124791 0.013999 0.053222 ug/l
3 207 (Pb) 1 0.002052407 0.000155647 0.038201 0.075836 ug/l
3 208 Pb 0.999907 0.009609971 0.000579694 0.008516 0.060322 ug/l
2 209 Bi 0.999988 0.005099218 0.000430586 0.009234 0.084442 ug/l
3 232 Th 0.999714 0.010250542 0.000381562 0.007142 0.037224 ug/l
3 238 U 0.999983 0.009954211 6.04152E-05 0.003084 0.006069 ug/l
3 6 Li (IS) ug/l
2 45 Sc (IS) ug/l
3 45 Sc (IS) ug/l
2 72 Ge (IS) ug/l
3 72 Ge (IS) ug/l
3 115 In (IS) ug/l
2 165 Ho (IS) ug/l
3 165 Ho (IS) ug/l
2 193 Ir (IS) ug/l
3 193 Ir (IS) ug/l
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Metals Y-intercept Check

Date:

Element MDL 3XMDL Y-Intercept Pass/Fail Element MDL 3XMDL Y-Intercept Pass/Fail
LI 2.00 6.00 0.0587533 PASS LI 4.00 12.00 0.058753 PASS
BE 0.20 0.60 0.000199 PASS BE 0.40 1.20 0.000199 PASS
B 45.00 135.00 0.0015074 PASS B 45.00 135.00 0.001507 PASS
NA 20.00 60.00 0.9431702 PASS NA 75.00 225.00 0.943170 PASS
MG 20.00 60.00 0.0006245 PASS MG 25.00 75.00 0.000624 PASS
AL 20.00 60.00 0.0005056 PASS AL 20.00 60.00 0.000506 PASS
SI 50.00 150.00 0.0008547 PASS SI 50.00 150.00 0.000855 PASS
P 45.00 135.00 0.3411984 PASS P 200.00 600.00 0.341198 PASS
S NA NA 0.0115351 #VALUE! S NA NA 0.011535 #VALUE!
K 45.00 135.00 5.193E-05 PASS K 40.00 120.00 0.000052 PASS
CA 45.00 135.00 0.0037755 PASS CA 100.00 300.00 0.003775 PASS
TI 2.00 6.00 0.0033803 PASS TI 2.40 7.20 0.003380 PASS
V 4.00 12.00 0.0019213 PASS V 4.00 12.00 0.001921 PASS
CR 4.00 12.00 0.001782 PASS CR 4.50 13.50 0.001782 PASS
MN 0.90 2.70 0.0007083 PASS MN 2.00 6.00 0.000708 PASS
FE 20.00 60.00 0.0009816 PASS FE 20.00 60.00 0.000982 PASS
CO 0.90 2.70 0.008007 PASS CO 0.75 2.25 0.008007 PASS
NI 2.00 6.00 0.0030884 PASS NI 2.00 6.00 0.003088 PASS
CU 0.40 1.20 0.0016273 PASS CU 4.00 12.00 0.001627 PASS
ZN 7.50 22.50 0.0015765 PASS ZN 20.00 60.00 0.001577 PASS
AS 4.00 12.00 0.0003537 PASS AS 4.00 12.00 0.000354 PASS
SE 2.00 6.00 0.0002285 PASS SE 3.20 9.60 0.000228 PASS
SR 2.00 6.00 0.0002059 PASS SR 2.40 7.20 0.000206 PASS
Y 2.00 6.00 0.0007104 PASS Y 4.00 12.00 0.000710 PASS
ZR 2.00 6.00 0.0002394 PASS ZR 4.00 12.00 0.000239 PASS
NB 10.00 30.00 6.891E-05 PASS NB 12.00 36.00 0.000069 PASS
MO 2.00 6.00 0.0005246 PASS MO 2.00 6.00 0.000525 PASS
RU 4.00 12.00 0.000365 PASS RU 4.00 12.00 0.000365 PASS
RH 4.00 12.00 1.532E-05 PASS RH 4.00 12.00 0.000015 PASS
PD 0.20 0.60 1.94E-05 PASS PD 0.40 1.20 0.000019 PASS
AG 0.90 2.70 0.0007308 PASS AG 0.75 2.25 0.000731 PASS
CD 0.20 0.60 0.0001607 PASS CD 0.24 0.72 0.000161 PASS
SN 1.20 3.60 0 PASS SN 0.90 2.70 0.000000 PASS
SB 2.00 6.00 2.958E-05 PASS SB 2.00 6.00 0.000030 PASS
TE 7.50 22.50 1.569E-05 PASS TE 4.00 12.00 0.000016 PASS
CS 0.20 0.60 1.344E-05 PASS CS 2.00 6.00 0.000013 PASS
BA 0.90 2.70 5.405E-06 PASS BA 5.00 15.00 0.000005 PASS
LA 0.90 2.70 1.35E-06 PASS LA 0.75 2.25 0.000001 PASS
CE 4.00 12.00 2.678E-06 PASS CE 4.00 12.00 0.000003 PASS
PR 0.90 2.70 1.22E-05 PASS PR 0.75 2.25 0.000012 PASS
ND 0.90 2.70 9.128E-05 PASS ND 0.75 2.25 0.000091 PASS
SM 4.00 12.00 0.0006292 PASS SM 4.00 12.00 0.000629 PASS
HF 4.00 12.00 0.0001506 PASS HF 4.00 12.00 0.000151 PASS
TA 4.00 12.00 2.176E-05 PASS TA 4.00 12.00 0.000022 PASS
W 2.00 6.00 3.095E-05 PASS W 10.00 30.00 0.000031 PASS
RE 0.40 1.20 2.876E-05 PASS RE 4.00 12.00 0.000029 PASS
PT 0.40 1.20 0.000212 PASS PT 0.40 1.20 0.000212 PASS
AU 5.00 15.00 0.0001248 PASS AU 2.00 6.00 0.000125 PASS
TL 0.90 2.70 0.0001556 PASS TL 2.00 6.00 0.000156 PASS
(PB 206) 1.00 3.00 0.0005797 PASS (PB 206) 1.25 3.75 0.000580 PASS
(PB 207) 1.00 3.00 0.0004306 PASS (PB 207) 1.25 3.75 0.000431 PASS
PB 1.00 3.00 0.0003816 PASS PB 1.25 3.75 0.000382 PASS
BI 7.50 22.50 6.042E-05 PASS BI 7.50 22.50 0.000060 PASS
TH 0.90 2.70 TH 0.90 2.70
U 0.40 1.20 U 0.40 1.20

6/12/2019Analyst: 
Instrument: 

LKP
7500
LKP Analyst: 

Instrument: 

Matrix: 
Units:

Calibration File:
Matrix: 

Units:PPB
Water
061119A1Calibration File:

PPB
Soil
061119A1
7500
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GAS FLOW 
PROPORTIONAL 

COUNTER
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Method 903.0
Radium-226 (GFPC) by Method 903.0
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Prep Batch: 431274
Preparation, Precipitate Separation 

(21-Day In-Growth)
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Prep Batch: 431274

Gas Flow Proportional Counter Analysis Detail Report

No08/04/19  23:09 100LCS 160-431274/1-ALab Id: Analyzed: Decay Corrected: Ts:
No 1000Orange12Client ID: Detector: Yield Truncated: Tb:

2 1 2Sigma: Dil Fac: Calibration Type:

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb EffLCS Result

Radium-226 11.56 0.558 1.18 pCi/L 1.00 0.0963 1739 109

RL MDC

0.19603 438093

Anly BatchX Talk Decay

. 1.

I

3.9997

A

1.

Carrier LCS Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Ba Carrier 0.03040 g 0.0354 85.9 40 110

MDC

No08/04/19  23:09 100160-33893-K-1-A DULab Id: Analyzed: Decay Corrected: Ts:
No 1000Orange15Client ID: Detector: Yield Truncated: Tb:

2 1 2Sigma: Dil Fac: Calibration Type:

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb EffDU Result

Radium-226 0.5855 0.135 0.145 pCi/L 1.00 0.110 107 165

RL MDC

0.18959 438093

Anly BatchX Talk Decay

. 1.

I

3.9997

A

1.

Carrier DU Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Ba Carrier 0.03250 g 0.0354 91.8 40 110

MDC

No08/05/19  06:44 100160-34285-1Lab Id: Analyzed: Decay Corrected: Ts:
NoRinsate-1 1000Protean3Client ID: Detector: Yield Truncated: Tb:

2 1 2Sigma: Dil Fac: Calibration Type:

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb Eff Result

Radium-226 0.0452 0.0716 0.0717 U pCi/L 1.00 0.125 13 83

RL MDC

0.18533 438157

Anly BatchX Talk Decay

. 1.

I

3.9997

A

1.

Carrier  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Ba Carrier 0.0298 g 0.0354 84.2 40 110

MDC

No08/05/19  06:44 100160-34285-2Lab Id: Analyzed: Decay Corrected: Ts:
NoRinsate-2 1000Protean5Client ID: Detector: Yield Truncated: Tb:

2 1 2Sigma: Dil Fac: Calibration Type:

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb Eff Result

Radium-226 0.0840 0.145 0.145 U pCi/L 1.00 0.253 21 155

RL MDC

0.19323 438157

Anly BatchX Talk Decay

. 1.

I

3.9997

A

1.

Carrier  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Ba Carrier 0.0180 g 0.0354 50.8 40 110

MDC

Page 1 of 2 Eurofins TestAmerica, St. Louis
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Prep Batch: 431274

Gas Flow Proportional Counter Analysis Detail Report

No08/05/19  06:44 100160-34285-3Lab Id: Analyzed: Decay Corrected: Ts:
NoRinsate-3 1000Protean12Client ID: Detector: Yield Truncated: Tb:

2 1 2Sigma: Dil Fac: Calibration Type:

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb Eff Result

Radium-226 0.0246 0.0566 0.0566 U pCi/L 1.00 0.106 9 63

RL MDC

0.18493 438157

Anly BatchX Talk Decay

. 1.

I

3.9997

A

1.

Carrier  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Ba Carrier 0.0315 g 0.0354 89.0 40 110

MDC

No08/05/19  17:37 100MB 160-431274/23-ALab Id: Analyzed: Decay Corrected: Ts:
No 1000Purple4Client ID: Detector: Yield Truncated: Tb:

2 1 2Sigma: Dil Fac: Calibration Type:

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb EffMB Result

Radium-226 0.02229 0.0593 0.0593 U pCi/L 1.00 0.108 20 165

RL MDC

0.20060 438000

Anly BatchX Talk Decay

. 1.

I

3.9998

A

1.

Carrier MB Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Ba Carrier 0.03120 g 0.0354 88.1 40 110

MDC

Quality Control Summary

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorMB Result Qualifier RPD RER DERUnitMethod Blank ID: DER Limit

MB 160-431274/23-A Radium-226 0.02229 U pCi/L .7518

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorLCS Result Qualifier RPD RER DERUnitLab Control Sample ID: DER Limit

-LCS 160-431274/1-A Radium-226 11.4 11.56 pCi/L 102 75 125 .3171

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorDU Result Qualifier RPD RER DERUnitDuplicate ID: DER Limit

160-33893-K-1-A DU Radium-226 0.454 0.5855 pCi/L 25 0.48 1.34 1.34423

Glossary:

Ts = Count Duration, Sample

Cs = Total Counts, Sample

Cb = Total Counts, Background

Eff = Efficiency

Tb = Count Duration, Background

I = Ingrowth Factor

A = Abundance

X Talk = Crosstalk

Decay = Decay Factor

Page 2 of 2 Eurofins TestAmerica, St. Louis

Page 281 of 409



Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-34285-1

Rinsate

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Moore, Octavia R

06/14/19  16:37

06/10/19  12:57431274

Batch Method:

Eurofins TestAmerica, St. Louis

PrecSep-21

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount Ba_TareWt Ba_GrossWt Ba_Mass IngDecDate1 IngDecDate2

1000 mL 8.8336 g 8.8640 g 0.0354 g 06/12/2019 
10:22

06/14/2019 
12:50

PrecSep-21, 
903.0

LCS 
160-431274/1

1000.05 mL 8.7542 g 8.7867 g 0.0354 g 06/12/2019 
10:22

06/14/2019 
12:50

PrecSep-21, 
903.0

T160-33893-K-1 
DU

Rinsate-1 750.25 mL 8.8172 g 8.8470 g 0.0354 g 06/12/2019 
10:22

06/14/2019 
12:50

PrecSep-21, 
903.0

T160-34285-A-1

Rinsate-2 750.49 mL 8.6877 g 8.7057 g 0.0354 g 06/12/2019 
10:22

06/14/2019 
12:50

PrecSep-21, 
903.0

T160-34285-A-2

Rinsate-3 750.56 mL 8.7463 g 8.7778 g 0.0354 g 06/12/2019 
10:22

06/14/2019 
12:50

PrecSep-21, 
903.0

T160-34285-A-3

1000 mL 8.6257 g 8.6569 g 0.0354 g 06/12/2019 
10:22

06/14/2019 
12:50

PrecSep-21, 
903.0

MB 
160-431274/23

Lab Sample ID Client Sample ID Method Chain Basis IngDecDate3 NativeMassBa Ba Carrier 
00045

Ra-226 00029

07/03/2019 0 0 g 1 mL 1 mLPrecSep-21, 
903.0

LCS 
160-431274/1

07/03/2019 0 0 g 1 mLPrecSep-21, 
903.0

T160-33893-K-1 
DU

Rinsate-1 07/03/2019 0 0 g 1 mLPrecSep-21, 
903.0

T160-34285-A-1

Rinsate-2 07/03/2019 0 0 g 1 mLPrecSep-21, 
903.0

T160-34285-A-2

Rinsate-3 07/03/2019 0 0 g 1 mLPrecSep-21, 
903.0

T160-34285-A-3

07/03/2019 0 0 g 1 mLPrecSep-21, 
903.0

MB 
160-431274/23

Batch Notes

Balance ID 1122021820, 1125330898

Batch Comment In-JLC, OUT-PMS

Pipette ID RAD112, RAD038

Analyst ID - Reagent Drop Witness ORM

Analyst ID - Reagent Drop JLC per ORM

SOP Number ST-RC-0041, ST-RC-0002

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 1 of 2903.0
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-34285-1

Rinsate

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Moore, Octavia R

06/14/19  16:37

06/10/19  12:57431274

Batch Method:

Eurofins TestAmerica, St. Louis

PrecSep-21

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 2 of 2903.0
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Alpha/Beta Count Results
Sample Activity Report

Orange 12-15 - A Addr: 12

Repeat 1Sample ID LCS 160-431274/1-A

 Carrier No. 0

Batch ID 431274

Count Method Gross Alpha Beta Detector Volts 1515

Count Began 8/4/2019 11:09:25 PM

Count Ended 8/5/2019 12:49:31 AM

Background Count Time100.00 1,000.00Sample Count Time mins mins

Background Gross Gross Net
cpm counts cpm cpm

1,7390.109 17.390Alpha 17.281

0.010 41.701 0.417 0.417sd

0.549 2,909 29.090 28.541Beta

0.023 53.935 0.539 0.540sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Orange 12-15 - D Addr: 15

Repeat 1Sample ID 160-33893-K-1-A DU

 Carrier No. 0

Batch ID 431274

Count Method Gross Alpha Beta Detector Volts 1515

Count Began 8/4/2019 11:09:48 PM

Count Ended 8/5/2019 12:49:57 AM

Background Count Time100.00 1,000.00Sample Count Time mins mins

Background Gross Gross Net
cpm counts cpm cpm

1070.165 1.070Alpha 0.905

0.013 10.344 0.103 0.104sd

0.492 176 1.760 1.268Beta

0.022 13.266 0.133 0.135sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Protean 0-3 - D Addr: 3

Repeat 1Sample ID 160-34285-A-1-A

 Carrier No. 0

Batch ID 431274

Count Method Gross Alpha Beta Detector Volts 1515

Count Began 8/5/2019 6:44:56 AM

Count Ended 8/5/2019 8:25:02 AM

Background Count Time100.00 1,000.00Sample Count Time mins mins

Background Gross Gross Net
cpm counts cpm cpm

130.083 0.130Alpha 0.047

0.009 3.606 0.036 0.037sd

0.652 83 0.830 0.178Beta

0.026 9.110 0.091 0.095sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Protean 4-7 - B Addr: 5

Repeat 1Sample ID 160-34285-A-2-A

 Carrier No. 0

Batch ID 431274

Count Method Gross Alpha Beta Detector Volts 1515

Count Began 8/5/2019 6:44:47 AM

Count Ended 8/5/2019 8:24:53 AM

Background Count Time100.00 1,000.00Sample Count Time mins mins

Background Gross Gross Net
cpm counts cpm cpm

210.155 0.210Alpha 0.055

0.012 4.583 0.046 0.047sd

0.440 65 0.650 0.210Beta

0.021 8.062 0.081 0.083sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Protean 12-15 - A Addr: 12

Repeat 1Sample ID 160-34285-A-3-A

 Carrier No. 0

Batch ID 431274

Count Method Gross Alpha Beta Detector Volts 1515

Count Began 8/5/2019 6:44:27 AM

Count Ended 8/5/2019 8:24:32 AM

Background Count Time100.00 1,000.00Sample Count Time mins mins

Background Gross Gross Net
cpm counts cpm cpm

90.063 0.090Alpha 0.027

0.008 3.000 0.030 0.031sd

0.417 42 0.420 0.003Beta

0.020 6.481 0.065 0.068sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 1Sample ID MB 160-431274/23-A

 Carrier No. 0

Batch ID 431274

Count Method Gross Alpha Beta Detector Volts 1515

Count Began 8/5/2019 5:37:43 PM

Count Ended 8/5/2019 7:17:54 PM

Background Count Time100.00 1,000.00Sample Count Time mins mins

Background Gross Gross Net
cpm counts cpm cpm

200.165 0.200Alpha 0.035

0.013 4.472 0.045 0.047sd

0.462 46 0.460 -0.002Beta

0.021 6.782 0.068 0.071sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Daily Checks
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Orange

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Alpha Alpha Alpha Alpha Alpha A>>B XT A>>B XT A>>B XT A>>B XT A>>B XT

AlphaCheck Type = 
0Detector

11923.73 -748.7712672.50 380.18 FAIL 4011.00 -285.3754296.38 82.77 DOEF8/3/2019 7:00:00 AM
11821.08 -851.4212672.50 380.18 FAIL 4002.00 -294.3754296.38 82.77 DOEF8/4/2019 10:40:00 AM

1Detector
12671.22 -798.7813470.00 404.10 FAIL 4187.50 -192.8004380.30 175.16 Pass8/3/2019 7:00:00 AM
12627.19 -842.8113470.00 404.10 FAIL 4213.50 -166.8004380.30 175.16 Pass8/4/2019 10:40:00 AM

2Detector
12880.83 -1171.3414052.18 421.57 FAIL 4264.00 -243.1504507.15 164.48 Pass8/3/2019 7:00:00 AM
13060.75 -991.4214052.18 421.57 FAIL 4335.00 -172.1504507.15 164.48 Pass8/4/2019 10:40:00 AM

3Detector
12661.29 -456.2613117.55 393.53 FAIL 4192.00 -112.2254304.23 107.14 Pass8/3/2019 7:01:00 AM
12744.96 -372.5913117.55 393.53 Pass 4212.00 -92.2254304.23 107.14 Pass8/3/2019 8:16:00 AM
12539.04 -578.5113117.55 393.53 FAIL 4275.50 -28.7254304.23 107.14 Pass8/3/2019 8:30:00 AM
12657.84 -459.7113117.55 393.53 FAIL 4242.50 -61.7254304.23 107.14 Pass8/4/2019 10:41:00 AM

4Detector
15522.03 -559.6516081.68 482.45 FAIL 6080.50 -197.0006277.50 110.70 Pass8/3/2019 7:01:00 AM
15324.13 -757.5416081.68 482.45 FAIL 6227.50 -50.0006277.50 110.70 Pass8/3/2019 8:16:00 AM
15392.27 -689.4116081.68 482.45 FAIL 6202.50 -75.0006277.50 110.70 Pass8/3/2019 8:19:00 AM
15431.41 -650.2616081.68 482.45 FAIL 6213.00 -64.5006277.50 110.70 Pass8/4/2019 10:41:00 AM

5Detector
16015.22 -207.9816223.20 486.70 Pass 6316.50 -429.2256745.73 1761.29 Pass8/3/2019 7:01:00 AM
15891.54 -331.6616223.20 486.70 Pass 6316.00 -429.7256745.73 1761.29 Pass8/4/2019 10:41:00 AM

6Detector
11902.33 -2686.1714588.50 437.66 FAIL 8108.00 1611.8006496.20 551.68 WARNING8/3/2019 7:01:00 AM
11943.48 -2645.0214588.50 437.66 FAIL 8163.00 1666.8006496.20 551.68 DOEF8/4/2019 10:41:00 AM

7Detector
14779.16 -850.3615629.53 468.89 FAIL 5571.50 -171.2755742.78 47.80 DOEF8/3/2019 7:01:00 AM
14772.21 -857.3215629.53 468.89 FAIL 5644.50 -98.2755742.78 47.80 WARNING8/4/2019 10:41:00 AM

8Detector
11776.01 -702.9912479.00 374.37 FAIL 4065.50 -179.2504244.75 69.84 WARNING8/3/2019 7:05:00 AM
11741.98 -737.0212479.00 374.37 FAIL 4196.50 -48.2504244.75 69.84 Pass8/4/2019 10:56:00 AM

8/5/2019 12:01:10 PM IQC version 3.8, updated 2/25/2019Page 1 of 9
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Orange

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Alpha Alpha Alpha Alpha Alpha A>>B XT A>>B XT A>>B XT A>>B XT A>>B XT

9Detector
12998.86 -599.7913598.65 407.96 FAIL 4548.00 -42.9754590.98 94.06 Pass8/3/2019 7:05:00 AM
12962.83 -635.8213598.65 407.96 FAIL 4528.00 -62.9754590.98 94.06 Pass8/4/2019 10:56:00 AM

10Detector
10695.37 -884.1311579.50 347.39 FAIL 7025.00 -537.6507562.65 208.99 WARNING8/3/2019 7:05:00 AM
10699.92 -879.5811579.50 347.39 FAIL 7072.50 -490.1507562.65 208.99 WARNING8/4/2019 10:56:00 AM

11Detector
12871.62 -526.9313398.55 401.96 FAIL 4252.00 35.4254216.58 69.06 Pass8/3/2019 7:05:00 AM
12863.66 -534.8913398.55 401.96 FAIL 4176.50 -40.0754216.58 69.06 Pass8/4/2019 10:57:00 AM

12Detector
16452.00 -465.1016917.10 507.51 Pass 5687.50 -51.0005738.50 103.00 Pass8/3/2019 7:05:00 AM
17404.83 487.7316917.10 507.51 Pass 6011.50 273.0005738.50 103.00 WARNING8/4/2019 10:57:00 AM

13Detector
16611.88 -439.6717051.55 511.55 Pass 5217.00 7.1005209.90 107.08 Pass8/3/2019 7:06:00 AM
16677.11 -374.4417051.55 511.55 Pass 5248.00 38.1005209.90 107.08 Pass8/4/2019 10:57:00 AM

14Detector
14892.92 -947.6815840.60 475.22 FAIL 4472.00 -520.5754992.58 237.19 WARNING8/3/2019 7:06:00 AM
14873.44 -967.1615840.60 475.22 FAIL 4344.50 -648.0754992.58 237.19 WARNING8/4/2019 10:57:00 AM

15Detector
15018.13 -384.2015402.33 462.07 Pass 4933.00 -305.4755238.48 99.26 DOEF8/3/2019 7:06:00 AM
15000.16 -402.1715402.33 462.07 Pass 4842.50 -395.9755238.48 99.26 DOEF8/4/2019 10:57:00 AM

16Detector
11706.41 -920.6212627.03 378.81 FAIL 4273.50 -141.0504414.55 41.62 DOEF8/3/2019 7:09:00 AM
11842.78 -784.2512627.03 378.81 FAIL 4279.00 -135.5504414.55 41.62 DOEF8/4/2019 10:46:00 AM

17Detector
12758.38 -675.0413433.43 403.00 FAIL 4694.50 -89.5254784.03 106.71 Pass8/3/2019 7:09:00 AM
12828.10 -605.3213433.43 403.00 FAIL 4778.00 -6.0254784.03 106.71 Pass8/4/2019 10:46:00 AM

18Detector
13133.27 -1025.2314158.50 424.76 FAIL 4773.50 200.8004572.70 56.75 DOEF8/3/2019 7:09:00 AM
13290.19 -868.3114158.50 424.76 FAIL 4691.00 118.3004572.70 56.75 WARNING8/4/2019 10:46:00 AM

19Detector
12937.52 -478.5313416.05 402.48 FAIL 4382.00 -137.5254519.53 68.19 WARNING8/3/2019 7:09:00 AM
12865.93 -550.1213416.05 402.48 FAIL 4405.50 -114.0254519.53 68.19 Pass8/4/2019 10:46:00 AM

8/5/2019 12:01:10 PM IQC version 3.8, updated 2/25/2019Page 2 of 9
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Orange

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Alpha Alpha Alpha Alpha Alpha A>>B XT A>>B XT A>>B XT A>>B XT A>>B XT

20Detector
16395.35 -482.6516878.00 506.34 Pass 5704.00 3.5255700.48 42.88 Pass8/3/2019 7:10:00 AM
16459.00 -419.0016878.00 506.34 Pass 5619.50 -80.9755700.48 42.88 Pass8/3/2019 8:13:00 AM
16426.50 -451.5016878.00 506.34 Pass 5730.00 29.5255700.48 42.88 Pass8/4/2019 10:46:00 AM

21Detector
16580.47 -356.1316936.60 508.10 Pass 5697.50 -46.6255744.13 61.40 Pass8/3/2019 7:10:00 AM
16559.50 -377.1016936.60 508.10 Pass 5581.50 -162.6255744.13 61.40 WARNING8/4/2019 10:46:00 AM

22Detector
14760.03 -750.4215510.45 465.31 FAIL 5462.00 -148.1255610.13 63.22 WARNING8/3/2019 7:10:00 AM
14623.77 -886.6815510.45 465.31 FAIL 5307.00 -303.1255610.13 63.22 DOEF8/4/2019 10:46:00 AM

23Detector
14512.95 -917.0515430.00 462.90 FAIL 5591.00 87.7255503.28 61.42 Pass8/3/2019 7:10:00 AM
14427.31 -1002.6915430.00 462.90 FAIL 5482.00 -21.2755503.28 61.42 Pass8/4/2019 10:46:00 AM

8/5/2019 12:01:10 PM IQC version 3.8, updated 2/25/2019Page 3 of 9
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Orange

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Beta Beta Beta Beta Beta B>>A XT B>>A XT B>>A XT B>>A XT B>>A XT

BetaCheck Type = 
0Detector

49147.62 -787.4149935.03 1498.05 Pass NA NANA NA NA8/3/2019 7:12:00 AM
49141.00 -794.0249935.03 1498.05 Pass NA NANA NA NA8/4/2019 10:47:00 AM

1Detector
47357.75 -1163.7248521.48 1455.64 Pass NA NANA NA NA8/3/2019 7:12:00 AM
47444.96 -1076.5148521.48 1455.64 Pass NA NANA NA NA8/4/2019 10:47:00 AM

2Detector
49289.78 -629.1749918.95 1497.57 Pass NA NANA NA NA8/3/2019 7:12:00 AM
49593.94 -325.0149918.95 1497.57 Pass NA NANA NA NA8/3/2019 8:11:00 AM
49541.15 -377.8049918.95 1497.57 Pass NA NANA NA NA8/4/2019 10:48:00 AM

3Detector
58460.82 -608.3859069.20 1772.08 Pass NA NANA NA NA8/3/2019 7:12:00 AM
58509.31 -559.8959069.20 1772.08 Pass NA NANA NA NA8/4/2019 10:47:00 AM

4Detector
55967.82 5.6055962.22 1678.87 Pass NA NANA NA NA8/3/2019 7:13:00 AM
55798.07 -164.1555962.22 1678.87 Pass NA NANA NA NA8/4/2019 10:50:00 AM

5Detector
54005.06 -72.0154077.08 1622.31 Pass NA NANA NA NA8/3/2019 7:13:00 AM
53688.37 -388.7054077.08 1622.31 Pass NA NANA NA NA8/4/2019 10:49:00 AM

6Detector
47155.80 -2580.5549736.35 1492.09 FAIL NA NANA NA NA8/3/2019 7:14:00 AM
46864.69 -2871.6649736.35 1492.09 FAIL NA NANA NA NA8/4/2019 10:50:00 AM

7Detector
45388.19 -26.0445414.23 1362.43 Pass NA NANA NA NA8/3/2019 7:14:00 AM
45083.93 -330.3045414.23 1362.43 Pass NA NANA NA NA8/4/2019 10:50:00 AM

8Detector
49793.49 341.3449452.15 1483.56 Pass NA NANA NA NA8/3/2019 7:18:00 AM
49402.07 -50.0849452.15 1483.56 Pass NA NANA NA NA8/4/2019 10:42:00 AM

9Detector
48894.75 146.8548747.90 1462.44 Pass NA NANA NA NA8/3/2019 7:18:00 AM
48856.32 108.4248747.90 1462.44 Pass NA NANA NA NA8/4/2019 10:42:00 AM

8/5/2019 12:01:10 PM IQC version 3.8, updated 2/25/2019Page 4 of 9
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Orange

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Beta Beta Beta Beta Beta B>>A XT B>>A XT B>>A XT B>>A XT B>>A XT

10Detector
50050.36 -4.3250054.68 1501.64 Pass NA NANA NA NA8/3/2019 7:18:00 AM
50070.85 16.1750054.68 1501.64 Pass NA NANA NA NA8/4/2019 10:42:00 AM

11Detector
59184.31 41.8859142.43 1774.27 Pass NA NANA NA NA8/3/2019 7:18:00 AM
58930.48 -211.9559142.43 1774.27 Pass NA NANA NA NA8/4/2019 10:42:00 AM

12Detector
57005.95 119.8056886.15 1706.58 Pass NA NANA NA NA8/3/2019 7:19:00 AM
58960.16 2074.0156886.15 1706.58 FAIL NA NANA NA NA8/4/2019 10:42:00 AM

13Detector
55059.79 -144.6355204.43 1656.13 Pass NA NANA NA NA8/3/2019 7:19:00 AM
55049.37 -155.0555204.43 1656.13 Pass NA NANA NA NA8/4/2019 10:42:00 AM

14Detector
50674.21 -1007.5251681.73 1550.45 Pass NA NANA NA NA8/3/2019 7:19:00 AM
50726.30 -955.4251681.73 1550.45 Pass NA NANA NA NA8/4/2019 10:42:00 AM

15Detector
45407.95 638.2844769.68 1343.09 Pass NA NANA NA NA8/3/2019 7:19:00 AM
45871.24 1101.5644769.68 1343.09 Pass NA NANA NA NA8/4/2019 10:43:00 AM

16Detector
49774.10 346.3049427.80 1482.83 Pass NA NANA NA NA8/3/2019 7:22:00 AM
49914.85 487.0549427.80 1482.83 Pass NA NANA NA NA8/4/2019 10:55:00 AM

17Detector
48446.23 322.7648123.48 1443.70 Pass NA NANA NA NA8/3/2019 7:23:00 AM
48282.29 158.8248123.48 1443.70 Pass NA NANA NA NA8/4/2019 10:55:00 AM

18Detector
49810.33 -7.6749818.00 1494.54 Pass NA NANA NA NA8/3/2019 7:23:00 AM
49963.45 145.4549818.00 1494.54 Pass NA NANA NA NA8/4/2019 10:55:00 AM

19Detector
60072.81 -60.7460133.55 1804.01 Pass NA NANA NA NA8/3/2019 7:23:00 AM
59991.91 -141.6460133.55 1804.01 Pass NA NANA NA NA8/4/2019 10:55:00 AM

20Detector
55720.30 -670.3356390.63 1691.72 Pass NA NANA NA NA8/3/2019 7:23:00 AM
56119.20 -271.4256390.63 1691.72 Pass NA NANA NA NA8/4/2019 10:56:00 AM

8/5/2019 12:01:10 PM IQC version 3.8, updated 2/25/2019Page 5 of 9
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Orange

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Beta Beta Beta Beta Beta B>>A XT B>>A XT B>>A XT B>>A XT B>>A XT

21Detector
55295.03 60.4155234.63 1657.04 Pass NA NANA NA NA8/3/2019 7:23:00 AM
55136.22 -98.4055234.63 1657.04 Pass NA NANA NA NA8/4/2019 10:56:00 AM

22Detector
51436.02 -1181.6552617.68 1578.53 Pass NA NANA NA NA8/3/2019 7:23:00 AM
51369.65 -1248.0352617.68 1578.53 Pass NA NANA NA NA8/4/2019 10:56:00 AM

23Detector
44657.14 -699.1645356.30 1360.69 Pass NA NANA NA NA8/3/2019 7:24:00 AM
44568.94 -787.3645356.30 1360.69 Pass NA NANA NA NA8/4/2019 10:56:00 AM

8/5/2019 12:01:10 PM IQC version 3.8, updated 2/25/2019Page 6 of 9
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Orange

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
AlphaBKG BKG BKG BKG BKG BetaBKG BetaBKG BetaBKG BetaBKG BetaBKG

BKGCheck Type = 
0Detector

0.19 0.090.10 0.04 Pass 0.49 -0.0100.50 0.10 Pass8/3/2019 11:53:00 AM
0.10 0.000.10 0.04 Pass 0.44 -0.0650.50 0.10 Pass8/4/2019 2:23:00 PM

1Detector
0.23 0.150.08 0.03 FAIL 0.44 0.0530.38 0.06 Pass8/3/2019 11:53:00 AM
0.10 0.020.08 0.03 Pass 0.38 -0.0070.38 0.06 Pass8/4/2019 2:23:00 PM

2Detector
0.19 0.090.09 0.03 Pass 0.38 -0.0330.41 0.05 Pass8/3/2019 11:54:00 AM
0.09 -0.010.09 0.03 Pass 0.43 0.0170.41 0.05 Pass8/4/2019 2:23:00 PM

3Detector
0.22 0.110.10 0.02 FAIL 0.51 -0.0910.60 0.10 Pass8/3/2019 11:54:00 AM
0.14 0.040.10 0.02 Pass 0.60 -0.0060.60 0.10 Pass8/4/2019 2:23:00 PM

4Detector
0.21 0.100.10 0.03 FAIL 0.63 0.1690.46 0.07 Pass8/3/2019 11:54:00 AM
0.06 -0.050.10 0.03 Pass 0.40 -0.0670.46 0.07 Pass8/4/2019 2:23:00 PM

5Detector
0.28 0.200.08 0.01 FAIL 0.70 0.2510.44 0.11 Pass8/3/2019 11:54:00 AM
0.16 0.080.08 0.01 FAIL 0.53 0.0810.44 0.11 Pass8/4/2019 2:23:00 PM

6Detector
0.10 0.000.10 0.04 Pass 0.48 0.0120.46 0.08 Pass8/3/2019 11:54:00 AM
0.14 0.040.10 0.04 Pass 0.43 -0.0330.46 0.08 Pass8/4/2019 2:23:00 PM

7Detector
0.19 0.070.12 0.03 Pass 0.59 0.0690.52 0.10 Pass8/3/2019 11:54:00 AM
0.15 0.030.12 0.03 Pass 0.48 -0.0420.52 0.10 Pass8/4/2019 2:23:00 PM

8Detector
0.19 0.120.07 0.02 FAIL 0.39 -0.0350.42 0.07 Pass8/3/2019 11:54:00 AM
0.16 0.090.07 0.02 FAIL 0.33 -0.0900.42 0.07 Pass8/4/2019 2:23:00 PM

9Detector
0.16 0.050.11 0.03 Pass 0.44 -0.0470.49 0.08 Pass8/3/2019 11:54:00 AM
0.11 -0.010.11 0.03 Pass 0.49 -0.0020.49 0.08 Pass8/4/2019 2:23:00 PM

10Detector
0.10 -0.030.13 0.03 Pass 0.41 -0.0960.51 0.10 Pass8/3/2019 11:54:00 AM
0.13 0.000.13 0.03 Pass 0.36 -0.1460.51 0.10 Pass8/4/2019 2:23:00 PM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Orange

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
AlphaBKG BKG BKG BKG BKG BetaBKG BetaBKG BetaBKG BetaBKG BetaBKG

11Detector
0.21 0.090.12 0.03 FAIL 0.73 0.0060.72 0.10 Pass8/3/2019 11:54:00 AM
0.18 0.060.12 0.03 Pass 0.68 -0.0390.72 0.10 Pass8/4/2019 2:23:00 PM

12Detector
0.15 0.050.10 0.03 Pass 0.54 -0.3350.88 0.79 Pass8/3/2019 11:54:00 AM
0.12 0.020.10 0.03 Pass 0.54 -0.3350.88 0.79 Pass8/4/2019 2:23:00 PM

13Detector
0.18 0.050.13 0.04 Pass 0.69 0.0640.62 0.06 Pass8/3/2019 11:55:00 AM
0.20 0.060.13 0.04 Pass 0.67 0.0490.62 0.06 Pass8/4/2019 2:23:00 PM

14Detector
0.23 0.130.09 0.03 FAIL 0.51 -0.0130.52 0.09 Pass8/3/2019 11:55:00 AM
0.17 0.080.09 0.03 Pass 0.52 0.0020.52 0.09 Pass8/4/2019 2:23:00 PM

15Detector
0.12 -0.020.14 0.02 Pass 0.56 0.0160.54 0.07 Pass8/3/2019 11:55:00 AM
0.12 -0.020.14 0.02 Pass 0.49 -0.0590.54 0.07 Pass8/4/2019 2:24:00 PM

16Detector
0.14 0.030.11 0.03 Pass 0.39 -0.1250.51 0.10 Pass8/3/2019 11:55:00 AM
0.15 0.040.11 0.03 Pass 0.59 0.0710.51 0.10 Pass8/4/2019 2:24:00 PM

17Detector
0.13 0.030.10 0.04 Pass 0.43 0.0150.41 0.07 Pass8/3/2019 11:55:00 AM
0.15 0.040.10 0.04 Pass 0.53 0.1150.41 0.07 Pass8/4/2019 2:24:00 PM

18Detector
0.15 0.070.08 0.03 Pass 0.38 0.0200.36 0.06 Pass8/3/2019 11:55:00 AM
0.12 0.040.08 0.03 Pass 0.36 0.0000.36 0.06 Pass8/4/2019 2:24:00 PM

19Detector
0.18 0.070.11 0.03 Pass 0.49 -2.1112.60 9.52 Pass8/3/2019 11:55:00 AM
0.16 0.050.11 0.03 Pass 0.37 -2.2262.60 9.52 Pass8/4/2019 2:24:00 PM

20Detector
0.17 0.070.10 0.03 Pass 0.42 0.0110.41 0.08 Pass8/3/2019 11:55:00 AM
0.17 0.070.10 0.03 Pass 0.42 0.0110.41 0.08 Pass8/4/2019 2:24:00 PM

21Detector
0.11 0.000.11 0.04 Pass 0.44 0.0210.41 0.07 Pass8/3/2019 11:55:00 AM
0.16 0.050.11 0.04 Pass 0.37 -0.0490.41 0.07 Pass8/4/2019 2:25:00 PM

8/5/2019 12:01:10 PM IQC version 3.8, updated 2/25/2019Page 8 of 9
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Orange

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
AlphaBKG BKG BKG BKG BKG BetaBKG BetaBKG BetaBKG BetaBKG BetaBKG

22Detector
0.20 0.100.10 0.03 FAIL 0.46 0.0540.41 0.06 Pass8/3/2019 11:55:00 AM
0.17 0.060.10 0.03 Pass 0.48 0.0740.41 0.06 Pass8/4/2019 2:25:00 PM

23Detector
0.13 0.020.11 0.03 Pass 0.37 -0.0690.44 0.11 Pass8/3/2019 11:55:00 AM
0.10 -0.010.11 0.03 Pass 0.53 0.0910.44 0.11 Pass8/4/2019 2:25:00 PM

The Alpha and Beta +/- limit for Background is stated at 1 StDev.    Flags are "FAIL" > 3 StDev.

The Alpha and Beta +/- limit for Efficiency is stated at 3%.    Flags are "FAIL" > 3%. 

The Alpha +/- limit for Crosstalk is stated at 1 StDev.  Flags are "Warning > 2 StDev and "DOEF" > 3 StDev.  Beta is negligible, for trend only ("NA").

The Alpha and Beta +/- limit are based upon initial 20-point population.

Times shown reflect the end of the count duration.
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Alpha Alpha Alpha Alpha Alpha A>>B XT A>>B XT A>>B XT A>>B XT A>>B XT

AlphaCheck Type = 
0Detector

11784.81 -644.6612429.48 372.88 FAIL 4167.50 -50.1754217.68 31.15 Pass8/4/2019 6:11:00 AM
11903.10 -526.3712429.48 372.88 FAIL 4175.50 -42.1754217.68 31.15 Pass8/5/2019 1:38:00 AM

1Detector
12844.39 -671.3413515.73 405.47 FAIL 4529.50 -48.9004578.40 63.08 Pass8/4/2019 6:11:00 AM
12831.91 -683.8113515.73 405.47 FAIL 4495.50 -82.9004578.40 63.08 Pass8/5/2019 1:38:00 AM

2Detector
13226.81 -841.2414068.05 422.04 FAIL 4723.00 -79.2504802.25 75.57 Pass8/4/2019 6:12:00 AM
13137.15 -930.9014068.05 422.04 FAIL 4854.00 51.7504802.25 75.57 Pass8/5/2019 1:38:00 AM

3Detector
13118.05 -153.4813271.53 398.15 Pass 4476.50 127.4754349.03 65.64 Pass8/4/2019 6:12:00 AM
12893.56 -377.9613271.53 398.15 Pass 4481.50 132.4754349.03 65.64 WARNING8/5/2019 1:38:00 AM

4Detector
15984.44 -572.4116556.85 496.71 FAIL 6192.00 56.2006135.80 62.86 Pass8/4/2019 6:12:00 AM
15906.82 -650.0316556.85 496.71 FAIL 6240.50 104.7006135.80 62.86 Pass8/5/2019 1:38:00 AM

5Detector
15501.28 -172.4015673.68 470.21 Pass 6381.00 276.0256104.98 888.40 Pass8/4/2019 6:12:00 AM
15531.42 -142.2615673.68 470.21 Pass 6430.50 325.5256104.98 888.40 Pass8/5/2019 1:38:00 AM

6Detector
14416.67 -319.8814736.55 442.10 Pass 5523.00 24.7255498.28 745.70 Pass8/4/2019 6:12:00 AM
14083.43 -653.1214736.55 442.10 FAIL 5717.00 218.7255498.28 745.70 Pass8/5/2019 1:38:00 AM

7Detector
16697.65 1312.0015385.65 461.57 FAIL 6793.00 1032.9505760.05 798.95 Pass8/4/2019 6:12:00 AM
14768.58 -617.0715385.65 461.57 FAIL 5788.00 27.9505760.05 798.95 Pass8/5/2019 1:38:00 AM

8Detector
11229.00 -391.5511620.55 348.62 FAIL 3817.00 33.0003784.00 489.68 Pass8/4/2019 6:24:00 AM
11165.90 -454.6511620.55 348.62 FAIL 4139.00 355.0003784.00 489.68 Pass8/5/2019 1:41:00 AM

9Detector
12847.39 -696.7613544.15 406.32 FAIL 4666.00 38.5004627.50 61.77 Pass8/4/2019 6:25:00 AM
12963.73 -580.4213544.15 406.32 FAIL 4581.50 -46.0004627.50 61.77 Pass8/5/2019 1:41:00 AM

10Detector
13049.38 -910.9513960.33 418.81 FAIL 4763.00 -91.7754854.78 66.79 Pass8/4/2019 6:25:00 AM
13013.85 -946.4813960.33 418.81 FAIL 4756.00 -98.7754854.78 66.79 Pass8/5/2019 1:41:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Alpha Alpha Alpha Alpha Alpha A>>B XT A>>B XT A>>B XT A>>B XT A>>B XT

11Detector
12706.55 -675.4713382.03 401.46 FAIL 4586.50 -60.4254646.93 43.88 Pass8/4/2019 6:25:00 AM
12807.85 -574.1713382.03 401.46 FAIL 4609.50 -37.4254646.93 43.88 Pass8/5/2019 1:41:00 AM

12Detector
16657.05 101.7716555.28 496.66 Pass 5563.00 -30.3255593.33 888.56 Pass8/4/2019 6:25:00 AM
16501.75 -53.5316555.28 496.66 Pass 5521.50 -71.8255593.33 888.56 Pass8/5/2019 1:42:00 AM

13Detector
16266.11 -223.0216489.13 494.67 Pass 5837.50 5.9755831.53 819.12 Pass8/4/2019 6:26:00 AM
16265.68 -223.4516489.13 494.67 Pass 5849.00 17.4755831.53 819.12 Pass8/5/2019 1:42:00 AM

14Detector
14262.79 -946.3615209.15 456.27 FAIL 5681.50 -88.9505770.45 63.71 Pass8/4/2019 6:26:00 AM
14582.12 -627.0315209.15 456.27 FAIL 5515.00 -255.4505770.45 63.71 DOEF8/5/2019 1:42:00 AM

15Detector
14358.52 -532.1514890.68 446.72 FAIL 5354.50 -7.0005361.50 749.04 Pass8/4/2019 6:26:00 AM
14346.06 -544.6214890.68 446.72 FAIL 5489.00 127.5005361.50 749.04 Pass8/5/2019 1:42:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Beta Beta Beta Beta Beta B>>A XT B>>A XT B>>A XT B>>A XT B>>A XT

BetaCheck Type = 
0Detector

49674.55 1091.3848583.18 1457.50 Pass NA NANA NA NA8/4/2019 6:23:00 AM
49790.87 1207.7048583.18 1457.50 Pass NA NANA NA NA8/5/2019 1:42:00 AM

1Detector
48756.25 1096.4047659.85 1429.80 Pass NA NANA NA NA8/4/2019 6:23:00 AM
48513.58 853.7347659.85 1429.80 Pass NA NANA NA NA8/5/2019 1:42:00 AM

2Detector
49831.86 -55.9649887.83 1496.63 Pass NA NANA NA NA8/4/2019 6:23:00 AM
50125.29 237.4649887.83 1496.63 Pass NA NANA NA NA8/5/2019 1:43:00 AM

3Detector
59303.20 284.3859018.83 1770.56 Pass NA NANA NA NA8/4/2019 6:24:00 AM
59084.18 65.3559018.83 1770.56 Pass NA NANA NA NA8/5/2019 1:43:00 AM

4Detector
56238.56 -333.5656572.13 1697.16 Pass NA NANA NA NA8/4/2019 6:24:00 AM
56407.40 -164.7356572.13 1697.16 Pass NA NANA NA NA8/5/2019 1:43:00 AM

5Detector
53712.01 -74.3453786.35 1613.59 Pass NA NANA NA NA8/4/2019 6:24:00 AM
53723.89 -62.4653786.35 1613.59 Pass NA NANA NA NA8/5/2019 1:43:00 AM

6Detector
51242.12 20.6751221.45 1536.64 Pass NA NANA NA NA8/4/2019 6:24:00 AM
50655.04 -566.4151221.45 1536.64 Pass NA NANA NA NA8/5/2019 1:43:00 AM

7Detector
45449.62 700.6044749.03 1342.47 Pass NA NANA NA NA8/4/2019 6:24:00 AM
45318.76 569.7344749.03 1342.47 Pass NA NANA NA NA8/5/2019 1:43:00 AM

8Detector
46375.04 239.5946135.45 1384.06 Pass NA NANA NA NA8/4/2019 6:13:00 AM
46580.74 445.2946135.45 1384.06 Pass NA NANA NA NA8/5/2019 1:46:00 AM

9Detector
47459.49 -381.8647841.35 1435.24 Pass NA NANA NA NA8/4/2019 6:13:00 AM
47714.22 -127.1347841.35 1435.24 Pass NA NANA NA NA8/5/2019 1:46:00 AM

10Detector
49539.15 162.8049376.35 1481.29 Pass NA NANA NA NA8/4/2019 6:13:00 AM
49555.96 179.6149376.35 1481.29 Pass NA NANA NA NA8/5/2019 1:46:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Beta Beta Beta Beta Beta B>>A XT B>>A XT B>>A XT B>>A XT B>>A XT

11Detector
59191.44 -64.6959256.13 1777.68 Pass NA NANA NA NA8/4/2019 6:13:00 AM
59027.10 -229.0359256.13 1777.68 Pass NA NANA NA NA8/5/2019 1:46:00 AM

12Detector
57248.49 -6.7357255.23 1717.66 Pass NA NANA NA NA8/4/2019 6:14:00 AM
57203.83 -51.4057255.23 1717.66 Pass NA NANA NA NA8/5/2019 1:46:00 AM

13Detector
54446.91 -481.3454928.25 1647.85 Pass NA NANA NA NA8/4/2019 6:14:00 AM
54615.38 -312.8754928.25 1647.85 Pass NA NANA NA NA8/5/2019 1:46:00 AM

14Detector
51248.69 -267.2951515.98 1545.48 Pass NA NANA NA NA8/4/2019 6:14:00 AM
51297.91 -218.0651515.98 1545.48 Pass NA NANA NA NA8/5/2019 1:46:00 AM

15Detector
44749.41 -287.4445036.85 1351.11 Pass NA NANA NA NA8/4/2019 6:14:00 AM
44626.31 -410.5445036.85 1351.11 Pass NA NANA NA NA8/5/2019 1:46:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
AlphaBKG BKG BKG BKG BKG BetaBKG BetaBKG BetaBKG BetaBKG BetaBKG

BKGCheck Type = 
0Detector

0.17 0.070.10 0.04 Pass 0.66 -0.0560.72 0.09 Pass8/4/2019 9:47:00 AM
0.17 0.070.10 0.04 Pass 0.76 0.0440.72 0.09 Pass8/5/2019 5:05:00 AM

1Detector
0.15 0.040.11 0.03 Pass 0.53 0.0280.50 0.08 Pass8/4/2019 9:47:00 AM
0.11 0.000.11 0.03 Pass 0.47 -0.0280.50 0.08 Pass8/5/2019 5:05:00 AM

2Detector
0.17 0.080.09 0.03 Pass 0.56 0.0190.54 0.09 Pass8/4/2019 9:47:00 AM
0.07 -0.020.09 0.03 Pass 0.65 0.1090.54 0.09 Pass8/5/2019 5:05:00 AM

3Detector
0.16 0.070.08 0.02 FAIL 0.59 -0.0920.68 0.09 Pass8/4/2019 9:47:00 AM
0.07 -0.010.08 0.02 Pass 0.62 -0.0670.68 0.09 Pass8/4/2019 1:40:00 PM
0.11 0.030.08 0.02 Pass 0.59 -0.0920.68 0.09 Pass8/5/2019 5:05:00 AM

4Detector
0.13 0.020.11 0.02 Pass 0.45 -0.0340.48 0.05 Pass8/4/2019 9:47:00 AM
0.12 0.000.11 0.02 Pass 0.57 0.0860.48 0.05 Pass8/5/2019 5:05:00 AM

5Detector
0.18 0.090.09 0.03 Pass 0.45 -0.0200.47 0.07 Pass8/4/2019 9:47:00 AM
0.16 0.060.09 0.03 Pass 0.47 0.0000.47 0.07 Pass8/5/2019 5:05:00 AM

6Detector
0.27 0.110.16 0.06 Pass 0.56 0.0430.52 0.06 Pass8/4/2019 9:47:00 AM
0.27 0.110.16 0.06 Pass 0.52 0.0030.52 0.06 Pass8/5/2019 5:05:00 AM

7Detector
0.19 0.110.07 0.03 FAIL 0.72 0.1920.52 0.07 Pass8/4/2019 9:47:00 AM
0.20 0.120.07 0.03 FAIL 0.66 0.1370.52 0.07 Pass8/5/2019 5:05:00 AM

8Detector
0.20 0.100.10 0.03 Pass 0.41 -0.0400.45 0.08 Pass8/4/2019 9:47:00 AM
0.18 0.080.10 0.03 Pass 0.48 0.0300.45 0.08 Pass8/5/2019 5:08:00 AM

9Detector
0.10 -0.020.12 0.03 Pass 0.42 -0.0200.44 0.05 Pass8/4/2019 9:47:00 AM
0.13 0.010.12 0.03 Pass 0.35 -0.0900.44 0.05 Pass8/5/2019 5:08:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
AlphaBKG BKG BKG BKG BKG BetaBKG BetaBKG BetaBKG BetaBKG BetaBKG

10Detector
0.13 0.020.11 0.04 Pass 0.43 0.0100.42 0.09 Pass8/4/2019 9:47:00 AM
0.14 0.030.11 0.04 Pass 0.47 0.0450.42 0.09 Pass8/5/2019 5:08:00 AM

11Detector
0.18 0.080.10 0.03 Pass 0.45 -0.0190.47 0.06 Pass8/4/2019 9:47:00 AM
0.12 0.020.10 0.03 Pass 0.49 0.0210.47 0.06 Pass8/5/2019 5:08:00 AM

12Detector
0.08 -0.040.11 0.04 Pass 0.59 0.0930.49 0.11 Pass8/4/2019 9:48:00 AM
0.07 -0.040.11 0.04 Pass 0.44 -0.0520.49 0.11 Pass8/5/2019 5:08:00 AM

13Detector
0.15 0.000.14 0.02 Pass 0.38 -0.1050.48 0.07 Pass8/4/2019 9:48:00 AM
0.17 0.020.14 0.02 Pass 0.47 -0.0150.48 0.07 Pass8/5/2019 5:08:00 AM

14Detector
0.09 -0.020.11 0.04 Pass 0.42 -0.0190.43 0.07 Pass8/4/2019 9:48:00 AM
0.13 0.020.11 0.04 Pass 0.43 -0.0040.43 0.07 Pass8/5/2019 5:08:00 AM

15Detector
0.13 -0.020.15 0.02 Pass 0.51 -0.0450.55 0.05 Pass8/4/2019 9:48:00 AM
0.17 0.020.15 0.02 Pass 0.53 -0.0250.55 0.05 Pass8/5/2019 5:09:00 AM

The Alpha and Beta +/- limit for Background is stated at 1 StDev.    Flags are "FAIL" > 3 StDev.

The Alpha and Beta +/- limit for Efficiency is stated at 3%.    Flags are "FAIL" > 3%. 

The Alpha +/- limit for Crosstalk is stated at 1 StDev.  Flags are "Warning > 2 StDev and "DOEF" > 3 StDev.  Beta is negligible, for trend only ("NA").

The Alpha and Beta +/- limit are based upon initial 20-point population.

Times shown reflect the end of the count duration.
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Alpha Alpha Alpha Alpha Alpha A>>B XT A>>B XT A>>B XT A>>B XT A>>B XT

AlphaCheck Type = 
0Detector

11903.10 -526.3712429.48 372.88 FAIL 4175.50 -42.1754217.68 31.15 Pass8/5/2019 1:38:00 AM
11966.29 -463.1912429.48 372.88 FAIL 4128.50 -89.1754217.68 31.15 WARNING8/6/2019 1:19:00 AM

1Detector
12831.91 -683.8113515.73 405.47 FAIL 4495.50 -82.9004578.40 63.08 Pass8/5/2019 1:38:00 AM
12719.20 -796.5313515.73 405.47 FAIL 4617.00 38.6004578.40 63.08 Pass8/6/2019 1:19:00 AM

2Detector
13137.15 -930.9014068.05 422.04 FAIL 4854.00 51.7504802.25 75.57 Pass8/5/2019 1:38:00 AM
13106.63 -961.4214068.05 422.04 FAIL 4675.50 -126.7504802.25 75.57 Pass8/6/2019 1:19:00 AM

3Detector
12893.56 -377.9613271.53 398.15 Pass 4481.50 132.4754349.03 65.64 WARNING8/5/2019 1:38:00 AM
12907.65 -363.8713271.53 398.15 Pass 4596.00 246.9754349.03 65.64 DOEF8/6/2019 1:19:00 AM

4Detector
15906.82 -650.0316556.85 496.71 FAIL 6240.50 104.7006135.80 62.86 Pass8/5/2019 1:38:00 AM
15889.85 -667.0016556.85 496.71 FAIL 6147.50 11.7006135.80 62.86 Pass8/6/2019 1:19:00 AM

5Detector
15531.42 -142.2615673.68 470.21 Pass 6430.50 325.5256104.98 888.40 Pass8/5/2019 1:38:00 AM
15577.60 -96.0815673.68 470.21 Pass 6307.50 202.5256104.98 888.40 Pass8/6/2019 1:19:00 AM

6Detector
14083.43 -653.1214736.55 442.10 FAIL 5717.00 218.7255498.28 745.70 Pass8/5/2019 1:38:00 AM
14191.75 -544.8014736.55 442.10 FAIL 5591.00 92.7255498.28 745.70 Pass8/6/2019 1:19:00 AM

7Detector
14768.58 -617.0715385.65 461.57 FAIL 5788.00 27.9505760.05 798.95 Pass8/5/2019 1:38:00 AM
14895.95 -489.7015385.65 461.57 FAIL 5759.50 -0.5505760.05 798.95 Pass8/6/2019 1:19:00 AM

8Detector
11165.90 -454.6511620.55 348.62 FAIL 4139.00 355.0003784.00 489.68 Pass8/5/2019 1:41:00 AM
11411.54 -209.0111620.55 348.62 Pass 4045.00 261.0003784.00 489.68 Pass8/6/2019 1:24:00 AM
11259.17 -361.3811620.55 348.62 FAIL 3956.00 172.0003784.00 489.68 Pass8/6/2019 2:37:00 AM

9Detector
12963.73 -580.4213544.15 406.32 FAIL 4581.50 -46.0004627.50 61.77 Pass8/5/2019 1:41:00 AM
12774.33 -769.8213544.15 406.32 FAIL 4622.50 -5.0004627.50 61.77 Pass8/6/2019 1:24:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Alpha Alpha Alpha Alpha Alpha A>>B XT A>>B XT A>>B XT A>>B XT A>>B XT

10Detector
13013.85 -946.4813960.33 418.81 FAIL 4756.00 -98.7754854.78 66.79 Pass8/5/2019 1:41:00 AM
13015.41 -944.9213960.33 418.81 FAIL 4717.00 -137.7754854.78 66.79 WARNING8/6/2019 1:24:00 AM

11Detector
12807.85 -574.1713382.03 401.46 FAIL 4609.50 -37.4254646.93 43.88 Pass8/5/2019 1:41:00 AM
12769.31 -612.7113382.03 401.46 FAIL 4678.00 31.0754646.93 43.88 Pass8/6/2019 2:37:00 AM
12834.47 -547.5513382.03 401.46 FAIL 4681.00 34.0754646.93 43.88 Pass8/6/2019 2:41:00 AM

12Detector
16501.75 -53.5316555.28 496.66 Pass 5521.50 -71.8255593.33 888.56 Pass8/5/2019 1:42:00 AM
15164.09 -1391.1816555.28 496.66 FAIL 5289.50 -303.8255593.33 888.56 Pass8/6/2019 1:24:00 AM
16726.86 171.5916555.28 496.66 Pass 5630.00 36.6755593.33 888.56 Pass8/6/2019 2:40:00 AM
16635.64 80.3716555.28 496.66 Pass 5571.00 -22.3255593.33 888.56 Pass8/6/2019 2:42:00 AM

13Detector
16265.68 -223.4516489.13 494.67 Pass 5849.00 17.4755831.53 819.12 Pass8/5/2019 1:42:00 AM
16166.01 -323.1216489.13 494.67 Pass 5713.50 -118.0255831.53 819.12 Pass8/6/2019 2:40:00 AM
16481.27 -7.8516489.13 494.67 Pass 5820.50 -11.0255831.53 819.12 Pass8/6/2019 2:42:00 AM

14Detector
14582.12 -627.0315209.15 456.27 FAIL 5515.00 -255.4505770.45 63.71 DOEF8/5/2019 1:42:00 AM
14380.70 -828.4515209.15 456.27 FAIL 5643.50 -126.9505770.45 63.71 Pass8/6/2019 2:37:00 AM
14432.83 -776.3215209.15 456.27 FAIL 5675.00 -95.4505770.45 63.71 Pass8/6/2019 2:41:00 AM

15Detector
14346.06 -544.6214890.68 446.72 FAIL 5489.00 127.5005361.50 749.04 Pass8/5/2019 1:42:00 AM
14536.08 -354.6014890.68 446.72 Pass 5373.00 11.5005361.50 749.04 Pass8/6/2019 2:37:00 AM
14541.59 -349.0814890.68 446.72 Pass 5386.00 24.5005361.50 749.04 Pass8/6/2019 2:41:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Beta Beta Beta Beta Beta B>>A XT B>>A XT B>>A XT B>>A XT B>>A XT

BetaCheck Type = 
0Detector

49790.87 1207.7048583.18 1457.50 Pass NA NANA NA NA8/5/2019 1:42:00 AM
49777.49 1194.3148583.18 1457.50 Pass NA NANA NA NA8/6/2019 1:23:00 AM

1Detector
48513.58 853.7347659.85 1429.80 Pass NA NANA NA NA8/5/2019 1:42:00 AM
48483.96 824.1147659.85 1429.80 Pass NA NANA NA NA8/6/2019 1:23:00 AM

2Detector
50125.29 237.4649887.83 1496.63 Pass NA NANA NA NA8/5/2019 1:43:00 AM
50252.58 364.7649887.83 1496.63 Pass NA NANA NA NA8/6/2019 1:23:00 AM

3Detector
59084.18 65.3559018.83 1770.56 Pass NA NANA NA NA8/5/2019 1:43:00 AM
59300.62 281.7959018.83 1770.56 Pass NA NANA NA NA8/6/2019 1:23:00 AM

4Detector
56407.40 -164.7356572.13 1697.16 Pass NA NANA NA NA8/5/2019 1:43:00 AM
56489.78 -82.3456572.13 1697.16 Pass NA NANA NA NA8/6/2019 1:24:00 AM

5Detector
53723.89 -62.4653786.35 1613.59 Pass NA NANA NA NA8/5/2019 1:43:00 AM
53717.54 -68.8153786.35 1613.59 Pass NA NANA NA NA8/6/2019 1:24:00 AM

6Detector
50655.04 -566.4151221.45 1536.64 Pass NA NANA NA NA8/5/2019 1:43:00 AM
51151.43 -70.0251221.45 1536.64 Pass NA NANA NA NA8/6/2019 1:24:00 AM

7Detector
45318.76 569.7344749.03 1342.47 Pass NA NANA NA NA8/5/2019 1:43:00 AM
45071.18 322.1644749.03 1342.47 Pass NA NANA NA NA8/6/2019 1:24:00 AM

8Detector
46580.74 445.2946135.45 1384.06 Pass NA NANA NA NA8/5/2019 1:46:00 AM
46501.50 366.0546135.45 1384.06 Pass NA NANA NA NA8/6/2019 1:19:00 AM

9Detector
47714.22 -127.1347841.35 1435.24 Pass NA NANA NA NA8/5/2019 1:46:00 AM
47851.25 9.9047841.35 1435.24 Pass NA NANA NA NA8/6/2019 1:19:00 AM

10Detector
49555.96 179.6149376.35 1481.29 Pass NA NANA NA NA8/5/2019 1:46:00 AM
49664.98 288.6349376.35 1481.29 Pass NA NANA NA NA8/6/2019 1:19:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Beta Beta Beta Beta Beta B>>A XT B>>A XT B>>A XT B>>A XT B>>A XT

11Detector
59027.10 -229.0359256.13 1777.68 Pass NA NANA NA NA8/5/2019 1:46:00 AM
59114.86 -141.2659256.13 1777.68 Pass NA NANA NA NA8/6/2019 1:19:00 AM

12Detector
57203.83 -51.4057255.23 1717.66 Pass NA NANA NA NA8/5/2019 1:46:00 AM
57348.26 93.0457255.23 1717.66 Pass NA NANA NA NA8/6/2019 1:20:00 AM

13Detector
54615.38 -312.8754928.25 1647.85 Pass NA NANA NA NA8/5/2019 1:46:00 AM
54932.17 3.9254928.25 1647.85 Pass NA NANA NA NA8/6/2019 1:20:00 AM

14Detector
51297.91 -218.0651515.98 1545.48 Pass NA NANA NA NA8/5/2019 1:46:00 AM
51125.23 -390.7551515.98 1545.48 Pass NA NANA NA NA8/6/2019 1:20:00 AM

15Detector
44626.31 -410.5445036.85 1351.11 Pass NA NANA NA NA8/5/2019 1:46:00 AM
44898.06 -138.7945036.85 1351.11 Pass NA NANA NA NA8/6/2019 1:19:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
AlphaBKG BKG BKG BKG BKG BetaBKG BetaBKG BetaBKG BetaBKG BetaBKG

BKGCheck Type = 
0Detector

0.17 0.070.10 0.04 Pass 0.76 0.0440.72 0.09 Pass8/5/2019 5:05:00 AM
0.07 -0.030.10 0.04 Pass 0.59 -0.1260.72 0.09 Pass8/6/2019 6:03:00 AM

1Detector
0.11 0.000.11 0.03 Pass 0.47 -0.0280.50 0.08 Pass8/5/2019 5:05:00 AM
0.12 0.010.11 0.03 Pass 0.57 0.0670.50 0.08 Pass8/6/2019 6:03:00 AM

2Detector
0.07 -0.020.09 0.03 Pass 0.65 0.1090.54 0.09 Pass8/5/2019 5:05:00 AM
0.13 0.040.09 0.03 Pass 0.55 0.0090.54 0.09 Pass8/6/2019 6:03:00 AM

3Detector
0.11 0.030.08 0.02 Pass 0.59 -0.0920.68 0.09 Pass8/5/2019 5:05:00 AM
0.15 0.070.08 0.02 Pass 0.69 0.0030.68 0.09 Pass8/6/2019 6:03:00 AM

4Detector
0.12 0.000.11 0.02 Pass 0.57 0.0860.48 0.05 Pass8/5/2019 5:05:00 AM
0.44 0.330.11 0.02 FAIL 1.25 0.7670.48 0.05 FAIL8/6/2019 6:03:00 AM
0.15 0.040.11 0.02 Pass 0.45 -0.0290.48 0.05 Pass8/6/2019 9:53:00 AM

5Detector
0.16 0.060.09 0.03 Pass 0.47 0.0000.47 0.07 Pass8/5/2019 5:05:00 AM
0.15 0.050.09 0.03 Pass 0.50 0.0350.47 0.07 Pass8/6/2019 6:04:00 AM

6Detector
0.27 0.110.16 0.06 Pass 0.52 0.0030.52 0.06 Pass8/5/2019 5:05:00 AM
0.31 0.150.16 0.06 Pass 0.65 0.1330.52 0.06 Pass8/6/2019 6:03:00 AM

7Detector
0.20 0.120.07 0.03 FAIL 0.66 0.1370.52 0.07 Pass8/5/2019 5:05:00 AM
0.26 0.180.07 0.03 FAIL 1.03 0.5020.52 0.07 FAIL8/6/2019 6:04:00 AM
0.07 -0.010.07 0.03 Pass 0.53 0.0070.52 0.07 Pass8/6/2019 9:53:00 AM

8Detector
0.18 0.080.10 0.03 Pass 0.48 0.0300.45 0.08 Pass8/5/2019 5:08:00 AM
0.19 0.090.10 0.03 Pass 0.52 0.0700.45 0.08 Pass8/6/2019 6:04:00 AM

9Detector
0.13 0.010.12 0.03 Pass 0.35 -0.0900.44 0.05 Pass8/5/2019 5:08:00 AM
0.25 0.130.12 0.03 FAIL 0.61 0.1650.44 0.05 FAIL8/6/2019 6:04:00 AM
0.15 0.040.12 0.03 Pass 0.42 -0.0250.44 0.05 Pass8/6/2019 9:54:00 AM

8/6/2019 10:05:23 AM IQC version 3.8, updated 2/25/2019Page 5 of 6
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
AlphaBKG BKG BKG BKG BKG BetaBKG BetaBKG BetaBKG BetaBKG BetaBKG

10Detector
0.14 0.030.11 0.04 Pass 0.47 0.0450.42 0.09 Pass8/5/2019 5:08:00 AM
0.16 0.050.11 0.04 Pass 0.46 0.0350.42 0.09 Pass8/6/2019 6:04:00 AM

11Detector
0.12 0.020.10 0.03 Pass 0.49 0.0210.47 0.06 Pass8/5/2019 5:08:00 AM
0.12 0.020.10 0.03 Pass 0.40 -0.0740.47 0.06 Pass8/6/2019 6:04:00 AM

12Detector
0.07 -0.040.11 0.04 Pass 0.44 -0.0520.49 0.11 Pass8/5/2019 5:08:00 AM
0.17 0.050.11 0.04 Pass 0.61 0.1130.49 0.11 Pass8/6/2019 6:04:00 AM

13Detector
0.17 0.020.14 0.02 Pass 0.47 -0.0150.48 0.07 Pass8/5/2019 5:08:00 AM
0.23 0.090.14 0.02 FAIL 0.53 0.0500.48 0.07 Pass8/6/2019 6:04:00 AM
0.09 -0.050.14 0.02 Pass 0.42 -0.0600.48 0.07 Pass8/6/2019 9:54:00 AM

14Detector
0.13 0.020.11 0.04 Pass 0.43 -0.0040.43 0.07 Pass8/5/2019 5:08:00 AM
0.12 0.010.11 0.04 Pass 0.52 0.0860.43 0.07 Pass8/6/2019 6:04:00 AM

15Detector
0.17 0.020.15 0.02 Pass 0.53 -0.0250.55 0.05 Pass8/5/2019 5:09:00 AM
0.23 0.080.15 0.02 FAIL 0.65 0.1010.55 0.05 Pass8/6/2019 6:04:00 AM
0.14 -0.010.15 0.02 Pass 0.56 0.0050.55 0.05 Pass8/6/2019 9:54:00 AM

The Alpha and Beta +/- limit for Background is stated at 1 StDev.    Flags are "FAIL" > 3 StDev.

The Alpha and Beta +/- limit for Efficiency is stated at 3%.    Flags are "FAIL" > 3%. 

The Alpha +/- limit for Crosstalk is stated at 1 StDev.  Flags are "Warning > 2 StDev and "DOEF" > 3 StDev.  Beta is negligible, for trend only ("NA").

The Alpha and Beta +/- limit are based upon initial 20-point population.

Times shown reflect the end of the count duration.
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Purple

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Alpha Alpha Alpha Alpha Alpha A>>B XT A>>B XT A>>B XT A>>B XT A>>B XT

AlphaCheck Type = 
0Detector

12090.55 -727.4712818.03 384.54 FAIL 4143.00 5.4004137.60 27.33 Pass8/5/2019 12:16:00 AM
12011.92 -806.1112818.03 384.54 FAIL 4051.00 -86.6004137.60 27.33 DOEF8/6/2019 12:42:00 AM

1Detector
13215.21 -632.0713847.28 415.42 FAIL 4449.50 197.9754251.53 66.02 WARNING8/5/2019 12:16:00 AM
13205.24 -642.0313847.28 415.42 FAIL 4408.50 156.9754251.53 66.02 WARNING8/6/2019 12:42:00 AM

2Detector
13175.24 -1178.9914354.23 430.63 FAIL 4665.00 -226.1504891.15 60.37 DOEF8/5/2019 12:16:00 AM
13297.06 -1057.1714354.23 430.63 FAIL 4643.50 -247.6504891.15 60.37 DOEF8/6/2019 12:42:00 AM

3Detector
12876.70 -542.5013419.20 402.58 FAIL 4758.00 -164.7004922.70 84.85 Pass8/5/2019 12:16:00 AM
13110.26 -308.9413419.20 402.58 Pass 4813.00 -109.7004922.70 84.85 Pass8/6/2019 12:42:00 AM
12873.25 -545.9513419.20 402.58 FAIL 4736.00 -186.7004922.70 84.85 WARNING8/6/2019 2:16:00 AM

4Detector
16660.34 -247.3816907.73 507.23 Pass 6111.50 862.4505249.05 86.84 DOEF8/5/2019 12:16:00 AM
16678.46 -229.2616907.73 507.23 Pass 6151.00 901.9505249.05 86.84 DOEF8/6/2019 12:41:00 AM

5Detector
16533.04 -70.0616603.10 498.09 Pass 6038.00 407.7255630.28 57.62 DOEF8/5/2019 12:16:00 AM
16585.24 -17.8616603.10 498.09 Pass 6151.50 521.2255630.28 57.62 DOEF8/6/2019 12:41:00 AM

6Detector
14634.56 -718.4115352.98 460.59 FAIL 5504.00 20.8755483.13 60.86 Pass8/5/2019 12:16:00 AM
14850.13 -502.8415352.98 460.59 FAIL 5409.50 -73.6255483.13 60.86 Pass8/6/2019 12:41:00 AM

7Detector
14783.42 -490.4315273.85 458.22 FAIL 5645.50 -79.3755724.88 85.05 Pass8/5/2019 12:16:00 AM
14813.55 -460.3015273.85 458.22 FAIL 5647.00 -77.8755724.88 85.05 Pass8/6/2019 12:42:00 AM

8Detector
11830.43 -823.7412654.18 379.63 FAIL 4109.50 168.9253940.58 65.19 WARNING8/5/2019 12:22:00 AM
11865.57 -788.6112654.18 379.63 FAIL 4001.00 60.4253940.58 65.19 Pass8/6/2019 1:08:00 AM

9Detector
13037.82 -557.9513595.78 407.87 FAIL 4587.50 -135.0504722.55 71.26 Pass8/5/2019 12:22:00 AM
13036.38 -559.4013595.78 407.87 FAIL 4615.50 -107.0504722.55 71.26 Pass8/6/2019 12:47:00 AM

8/7/2019 2:32:47 AM IQC version 3.8, updated 2/25/2019Page 1 of 6
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Purple

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Alpha Alpha Alpha Alpha Alpha A>>B XT A>>B XT A>>B XT A>>B XT A>>B XT

10Detector
13148.27 -1128.9014277.18 428.32 FAIL 4705.50 -313.0255018.53 72.48 DOEF8/5/2019 12:22:00 AM
13255.56 -1021.6114277.18 428.32 FAIL 4710.00 -308.5255018.53 72.48 DOEF8/6/2019 12:47:00 AM

11Detector
12973.63 -416.8413390.48 401.71 FAIL 4564.50 53.7754510.73 57.64 Pass8/5/2019 12:22:00 AM
12914.05 -476.4313390.48 401.71 FAIL 4482.00 -28.7254510.73 57.64 Pass8/6/2019 12:47:00 AM

16Detector
11886.56 -745.2212631.78 378.95 FAIL 3935.50 173.6753761.83 61.84 WARNING8/5/2019 12:27:00 AM
13126.54 494.7712631.78 378.95 FAIL 4197.00 435.1753761.83 61.84 DOEF8/6/2019 12:52:00 AM

17Detector
13373.23 -515.9513889.18 416.68 FAIL 4041.50 -174.3004215.80 68.01 WARNING8/5/2019 12:27:00 AM
13725.97 -163.2113889.18 416.68 Pass 4079.00 -136.8004215.80 68.01 WARNING8/6/2019 12:52:00 AM
13426.89 -462.2813889.18 416.68 FAIL 4036.50 -179.3004215.80 68.01 WARNING8/6/2019 2:13:00 AM

18Detector
13276.34 -916.1914192.53 425.78 FAIL 4799.50 -23.3004822.80 47.76 Pass8/5/2019 12:27:00 AM
12925.07 -1267.4614192.53 425.78 FAIL 4600.00 -222.8004822.80 47.76 DOEF8/6/2019 12:52:00 AM

19Detector
13298.39 -263.8813562.28 406.87 Pass 4362.00 6.1004355.90 55.82 Pass8/5/2019 12:27:00 AM
12116.65 -1445.6213562.28 406.87 FAIL 4067.50 -288.4004355.90 55.82 DOEF8/6/2019 12:52:00 AM
13231.79 -330.4813562.28 406.87 Pass 4485.50 129.6004355.90 55.82 WARNING8/6/2019 2:21:00 AM
13358.09 -204.1913562.28 406.87 Pass 4324.00 -31.9004355.90 55.82 Pass8/6/2019 2:25:00 AM

8/7/2019 2:32:47 AM IQC version 3.8, updated 2/25/2019Page 2 of 6
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Purple

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Beta Beta Beta Beta Beta B>>A XT B>>A XT B>>A XT B>>A XT B>>A XT

BetaCheck Type = 
0Detector

49796.68 -430.2950226.98 1506.81 Pass NA NANA NA NA8/5/2019 12:07:00 AM
50389.06 162.0950226.98 1506.81 Pass NA NANA NA NA8/6/2019 12:15:00 AM

1Detector
49016.61 219.9148796.70 1463.90 Pass NA NANA NA NA8/5/2019 12:07:00 AM
48970.59 173.8948796.70 1463.90 Pass NA NANA NA NA8/6/2019 12:15:00 AM

2Detector
50802.56 -72.9250875.48 1526.26 Pass NA NANA NA NA8/5/2019 12:07:00 AM
50581.02 -294.4550875.48 1526.26 Pass NA NANA NA NA8/6/2019 12:15:00 AM

3Detector
59811.87 -295.3660107.23 1803.22 Pass NA NANA NA NA8/5/2019 12:07:00 AM
60030.29 -76.9360107.23 1803.22 Pass NA NANA NA NA8/6/2019 12:15:00 AM

4Detector
56382.75 -558.2056940.95 1708.23 Pass NA NANA NA NA8/5/2019 12:06:00 AM
56645.71 -295.2456940.95 1708.23 Pass NA NANA NA NA8/6/2019 12:15:00 AM

5Detector
55128.56 468.6654659.90 1639.80 Pass NA NANA NA NA8/5/2019 12:06:00 AM
55077.54 417.6454659.90 1639.80 Pass NA NANA NA NA8/6/2019 12:15:00 AM

6Detector
51896.26 -116.9952013.25 1560.40 Pass NA NANA NA NA8/5/2019 12:06:00 AM
51886.67 -126.5852013.25 1560.40 Pass NA NANA NA NA8/6/2019 12:15:00 AM

7Detector
45040.79 -28.3445069.13 1352.07 Pass NA NANA NA NA8/5/2019 12:06:00 AM
45132.26 63.1445069.13 1352.07 Pass NA NANA NA NA8/6/2019 12:15:00 AM

8Detector
50274.97 249.6250025.35 1500.76 Pass NA NANA NA NA8/5/2019 12:11:00 AM
50246.02 220.6750025.35 1500.76 Pass NA NANA NA NA8/6/2019 12:31:00 AM

9Detector
48698.29 32.3948665.90 1459.98 Pass NA NANA NA NA8/5/2019 12:11:00 AM
48871.21 205.3148665.90 1459.98 Pass NA NANA NA NA8/6/2019 12:28:00 AM

10Detector
50527.95 -121.5250649.48 1519.48 Pass NA NANA NA NA8/5/2019 12:11:00 AM
50785.85 136.3750649.48 1519.48 Pass NA NANA NA NA8/6/2019 12:28:00 AM

8/7/2019 2:32:47 AM IQC version 3.8, updated 2/25/2019Page 3 of 6
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Purple

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Beta Beta Beta Beta Beta B>>A XT B>>A XT B>>A XT B>>A XT B>>A XT

11Detector
59959.98 110.4859849.50 1795.49 Pass NA NANA NA NA8/5/2019 12:13:00 AM
59811.41 -38.0959849.50 1795.49 Pass NA NANA NA NA8/6/2019 12:28:00 AM

16Detector
49384.77 -105.2149489.98 1484.70 Pass NA NANA NA NA8/5/2019 12:19:00 AM
49472.88 -17.0949489.98 1484.70 Pass NA NANA NA NA8/6/2019 12:38:00 AM

17Detector
46906.52 93.7546812.78 1404.38 Pass NA NANA NA NA8/5/2019 12:19:00 AM
46606.13 -206.6446812.78 1404.38 Pass NA NANA NA NA8/6/2019 12:38:00 AM

18Detector
50014.61 -110.0250124.63 1503.74 Pass NA NANA NA NA8/5/2019 12:19:00 AM
50083.50 -41.1250124.63 1503.74 Pass NA NANA NA NA8/6/2019 12:38:00 AM

19Detector
60464.25 391.2060073.05 1802.19 Pass NA NANA NA NA8/5/2019 12:19:00 AM
60060.12 -12.9360073.05 1802.19 Pass NA NANA NA NA8/6/2019 12:38:00 AM

8/7/2019 2:32:47 AM IQC version 3.8, updated 2/25/2019Page 4 of 6

P
age 315 of 409



Gas Proportional Counter Daily Quality Control Checks

Instrument: Purple

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
AlphaBKG BKG BKG BKG BKG BetaBKG BetaBKG BetaBKG BetaBKG BetaBKG

BKGCheck Type = 
0Detector

0.19 0.070.12 0.01 FAIL 0.58 0.1230.46 0.08 Pass8/6/2019 5:49:00 AM

1Detector
0.18 0.090.09 0.04 Pass 0.42 -0.0190.43 0.08 Pass8/5/2019 4:02:00 AM
0.25 0.160.09 0.04 FAIL 0.53 0.0910.43 0.08 Pass8/6/2019 5:49:00 AM

2Detector
0.36 0.240.12 0.02 FAIL 0.67 0.1950.47 0.06 FAIL8/5/2019 4:02:00 AM
0.21 0.090.12 0.02 FAIL 0.55 0.0700.47 0.06 Pass8/5/2019 9:41:00 AM
0.31 0.190.12 0.02 FAIL 0.62 0.1450.47 0.06 Pass8/6/2019 5:50:00 AM

3Detector
0.16 0.070.08 0.02 FAIL 0.51 0.1000.41 0.08 Pass8/5/2019 4:02:00 AM
0.24 0.160.08 0.02 FAIL 0.43 0.0200.41 0.08 Pass8/6/2019 5:50:00 AM

4Detector
0.10 -0.010.11 0.03 Pass 0.45 -0.0050.46 0.08 Pass8/5/2019 4:02:00 AM
0.26 0.150.11 0.03 FAIL 0.57 0.1150.46 0.08 Pass8/6/2019 5:50:00 AM
0.19 0.080.11 0.03 Pass 0.44 -0.0150.46 0.08 Pass8/6/2019 9:46:00 AM

5Detector
0.19 0.090.10 0.03 FAIL 0.42 -0.0170.43 0.06 Pass8/5/2019 4:02:00 AM
0.25 0.150.10 0.03 FAIL 0.60 0.1630.43 0.06 Pass8/6/2019 5:50:00 AM

6Detector
0.14 0.040.10 0.03 Pass 0.44 -0.0290.46 0.08 Pass8/5/2019 4:02:00 AM
0.18 0.080.10 0.03 Pass 0.49 0.0260.46 0.08 Pass8/6/2019 5:50:00 AM

7Detector
0.10 -0.010.10 0.03 Pass 0.37 -0.1050.47 0.06 Pass8/5/2019 4:02:00 AM
0.22 0.110.10 0.03 FAIL 0.37 -0.1100.47 0.06 Pass8/6/2019 5:50:00 AM

8Detector
0.24 0.120.12 0.04 FAIL 0.55 0.0750.47 0.05 Pass8/6/2019 5:50:00 AM

9Detector
0.27 0.200.07 0.02 FAIL 0.50 0.0790.42 0.07 Pass8/5/2019 4:02:00 AM
0.16 0.090.07 0.02 FAIL 0.47 0.0540.42 0.07 Pass8/6/2019 5:50:00 AM

10Detector
0.18 0.090.08 0.02 FAIL 0.33 -0.0310.36 0.06 Pass8/5/2019 4:02:00 AM
0.20 0.110.08 0.02 FAIL 0.41 0.0500.36 0.06 Pass8/6/2019 5:50:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Purple

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
AlphaBKG BKG BKG BKG BKG BetaBKG BetaBKG BetaBKG BetaBKG BetaBKG

11Detector
0.21 0.130.08 0.02 FAIL 0.54 0.1110.43 0.06 Pass8/6/2019 5:50:00 AM

16Detector
0.23 0.160.07 0.02 FAIL 0.51 0.1050.40 0.07 Pass8/5/2019 4:02:00 AM
0.22 0.150.07 0.02 FAIL 0.45 0.0450.40 0.07 Pass8/6/2019 5:49:00 AM

17Detector
0.26 0.120.15 0.02 FAIL 0.26 -0.0450.31 0.06 Pass8/5/2019 4:02:00 AM
0.19 0.040.15 0.02 Pass 0.33 0.0250.31 0.06 Pass8/6/2019 5:49:00 AM

18Detector
0.11 0.010.10 0.03 Pass 0.34 -0.0300.37 0.06 Pass8/6/2019 5:49:00 AM

19Detector
0.27 0.170.10 0.02 FAIL 0.58 0.0890.49 0.05 Pass8/6/2019 5:49:00 AM

The Alpha and Beta +/- limit for Background is stated at 1 StDev.    Flags are "FAIL" > 3 StDev.

The Alpha and Beta +/- limit for Efficiency is stated at 3%.    Flags are "FAIL" > 3%. 

The Alpha +/- limit for Crosstalk is stated at 1 StDev.  Flags are "Warning > 2 StDev and "DOEF" > 3 StDev.  Beta is negligible, for trend only ("NA").

The Alpha and Beta +/- limit are based upon initial 20-point population.

Times shown reflect the end of the count duration.
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Ra-226 
Calibrations
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Ra-226 Calibration 2017

Orange 12

Std # Mass Count Time Sample Time Alpha Counts CPM Sep Time Ingrowth Recovery Adj CPM DPM Efficiency
R2 0.0063 15.00 2/15/2017 0:23 19595 1306.3333 2/13/2017 13:30 1.6949 0.4487 1717.6325 7534.6 0.2280
R3 0.0146 15.00 2/15/2017 0:05 29008 1933.8667 2/13/2017 13:30 1.6897 0.6933 1650.8645 7534.6 0.2191
R4 0.0204 15.00 2/14/2017 23:47 29154 1943.6000 2/13/2017 13:30 1.6846 0.7265 1588.0805 7534.6 0.2108
R5 0.0302 15.00 2/14/2017 23:23 33307 2220.4667 2/13/2017 13:30 1.6776 0.8604 1538.3803 7534.6 0.2042
R6 0.0493 15.00 2/14/2017 23:07 29435 1962.3333 2/13/2017 13:30 1.6728 0.9364 1252.8111 7534.6 0.1663
R7 0.0651 15.00 2/15/2017 1:18 28212 1880.8000 2/13/2017 13:30 1.7109 0.9274 1185.4411 7534.6 0.1573
R8 0.0990 15.00 2/15/2017 1:01 24373 1624.8667 2/13/2017 13:30 1.7061 0.9402 1012.9831 7534.6 0.1344

Ra-226 Efficiency
y = 6.0798x2 - 1.697x + 0.242

R2 = 0.9838
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0.1270
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Alpha/Beta Count Results
Sample Activity Report

Orange 12-15 - A Addr: 12

Repeat 9Sample ID ICRa6-986404;-6-A

 Carrier No. 0

Batch ID 291968

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 l sd 0 l

0 0Residual Wt mg sd mg

0.00Count Began 2/14/2017 11:07:22 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/14/2017 11:22:29 PM Collection Date 2 Decay Factor 1.000

15.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.150 29,435 1,962.333 1,962.183

sd 0.000 0.012 171.566 11.438 11.438

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.487 23,067 1,537.800 1,537.313

sd 0.000 0.022 151.878 10.125 10.125

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
pCi/ldpm dpm pCi/l pCi/l Ratio

Alpha 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Tb = Ts < 10 Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Orange 12-15 - A Addr: 12

Repeat 10Sample ID ICRa6-986404;-5-A

 Carrier No. 0

Batch ID 291968

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 l sd 0 l

0 0Residual Wt mg sd mg

0.00Count Began 2/14/2017 11:23:43 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/14/2017 11:38:51 PM Collection Date 2 Decay Factor 1.000

15.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.150 33,307 2,220.467 2,220.317

sd 0.000 0.012 182.502 12.167 12.167

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.487 22,065 1,471.000 1,470.513

sd 0.000 0.022 148.543 9.903 9.903

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
pCi/ldpm dpm pCi/l pCi/l Ratio

Alpha 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Tb = Ts < 10 Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Orange 12-15 - A Addr: 12

Repeat 11Sample ID ICRa6-986404;-4-A

 Carrier No. 0

Batch ID 291968

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 l sd 0 l

0 0Residual Wt mg sd mg

0.00Count Began 2/14/2017 11:47:50 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/15/2017 12:02:57 AM Collection Date 2 Decay Factor 1.000

15.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.150 29,154 1,943.600 1,943.450

sd 0.000 0.012 170.745 11.383 11.383

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.487 19,122 1,274.800 1,274.313

sd 0.000 0.022 138.282 9.219 9.219

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
pCi/ldpm dpm pCi/l pCi/l Ratio

Alpha 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Tb = Ts < 10 Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Orange 12-15 - A Addr: 12

Repeat 12Sample ID ICRa6-986404;-3-A

 Carrier No. 0

Batch ID 291968

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 l sd 0 l

0 0Residual Wt mg sd mg

0.00Count Began 2/15/2017 12:05:27 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/15/2017 12:20:33 AM Collection Date 2 Decay Factor 1.000

15.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.150 29,008 1,933.867 1,933.717

sd 0.000 0.012 170.317 11.354 11.354

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.487 18,340 1,222.667 1,222.180

sd 0.000 0.022 135.425 9.028 9.028

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
pCi/ldpm dpm pCi/l pCi/l Ratio

Alpha 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Tb = Ts < 10 Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Orange 12-15 - A Addr: 12

Repeat 13Sample ID ICRa6-986404;-2-A

 Carrier No. 0

Batch ID 291968

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 l sd 0 l

0 0Residual Wt mg sd mg

0.00Count Began 2/15/2017 12:23:17 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/15/2017 12:38:23 AM Collection Date 2 Decay Factor 1.000

15.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.150 19,595 1,306.333 1,306.183

sd 0.000 0.012 139.982 9.332 9.332

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.487 11,990 799.333 798.846

sd 0.000 0.022 109.499 7.300 7.300

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
pCi/ldpm dpm pCi/l pCi/l Ratio

Alpha 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Tb = Ts < 10 Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Orange 12-15 - A Addr: 12

Repeat 15Sample ID ICRa6-986404;-8-A

 Carrier No. 0

Batch ID 291968

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 l sd 0 l

0 0Residual Wt mg sd mg

0.00Count Began 2/15/2017 1:01:59 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/15/2017 1:17:18 AM Collection Date 2 Decay Factor 1.000

15.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.150 24,373 1,624.867 1,624.717

sd 0.000 0.012 156.119 10.408 10.408

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.487 23,590 1,572.667 1,572.180

sd 0.000 0.022 153.590 10.239 10.239

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
pCi/ldpm dpm pCi/l pCi/l Ratio

Alpha 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Tb = Ts < 10 Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Orange 12-15 - A Addr: 12

Repeat 16Sample ID ICRa6-986404;-7-A

 Carrier No. 0

Batch ID 291968

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 l sd 0 l

0 0Residual Wt mg sd mg

0.00Count Began 2/15/2017 1:18:29 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/15/2017 1:33:41 AM Collection Date 2 Decay Factor 1.000

15.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.150 28,212 1,880.800 1,880.650

sd 0.000 0.012 167.964 11.198 11.198

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.487 23,056 1,537.067 1,536.580

sd 0.000 0.022 151.842 10.123 10.123

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
pCi/ldpm dpm pCi/l pCi/l Ratio

Alpha 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Tb = Ts < 10 Error = .00 x sd
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Ra-226 Calibration 2017

Orange 15

Std # Mass Count Time Sample Time Alpha Counts CPM Sep Time Ingrowth Recovery Adj CPM DPM Efficiency
R2 0.0063 15.00 2/15/2017 1:18 19208 1280.5333 2/13/2017 13:30 1.7108 0.4487 1668.0719 7534.6 0.2214
R3 0.0146 15.00 2/15/2017 1:01 28974 1931.6000 2/13/2017 13:30 1.7060 0.6933 1633.1980 7534.6 0.2168
R4 0.0204 15.00 2/15/2017 0:40 29181 1945.4000 2/13/2017 13:30 1.7000 0.7265 1575.1872 7534.6 0.2091
R5 0.0302 15.00 2/15/2017 0:23 33252 2216.8000 2/13/2017 13:30 1.6950 0.8604 1520.0589 7534.6 0.2017
R6 0.0493 15.00 2/15/2017 0:05 28616 1907.7333 2/13/2017 13:30 1.6898 0.9364 1205.7021 7534.6 0.1600
R7 0.0651 15.00 2/14/2017 23:48 27034 1802.2667 2/13/2017 13:30 1.6847 0.9274 1153.6235 7534.6 0.1531
R8 0.0990 15.00 2/14/2017 23:23 22898 1526.5333 2/13/2017 13:30 1.6776 0.9402 967.8339 7534.6 0.1285

Ra-226 Efficiency
y = 5.4678x2 - 1.6579x + 0.2377

R2 = 0.9726

0.0870

0.1070

0.1270

0.1470

0.1670

0.1870

0.2070

0.2270

0.2470

0.0000 0.0200 0.0400 0.0600 0.0800 0.1000 0.1200Mass
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Alpha/Beta Count Results
Sample Activity Report

Orange 12-15 - D Addr: 15

Repeat 10Sample ID ICRa6-986404;-8-A

 Carrier No. 0

Batch ID 291968

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 l sd 0 l

0 0Residual Wt mg sd mg

0.00Count Began 2/14/2017 11:23:58 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/14/2017 11:39:05 PM Collection Date 2 Decay Factor 1.000

15.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.105 22,898 1,526.533 1,526.428

sd 0.000 0.010 151.321 10.088 10.088

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.394 22,176 1,478.400 1,478.006

sd 0.000 0.020 148.916 9.928 9.928

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
pCi/ldpm dpm pCi/l pCi/l Ratio

Alpha 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Tb = Ts < 10 Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Orange 12-15 - D Addr: 15

Repeat 11Sample ID ICRa6-986404;-7-A

 Carrier No. 0

Batch ID 291968

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 l sd 0 l

0 0Residual Wt mg sd mg

0.00Count Began 2/14/2017 11:48:00 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/15/2017 12:03:06 AM Collection Date 2 Decay Factor 1.000

15.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.105 27,034 1,802.267 1,802.162

sd 0.000 0.010 164.420 10.961 10.961

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.394 21,989 1,465.933 1,465.539

sd 0.000 0.020 148.287 9.886 9.886

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
pCi/ldpm dpm pCi/l pCi/l Ratio

Alpha 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Tb = Ts < 10 Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Orange 12-15 - D Addr: 15

Repeat 12Sample ID ICRa6-986404;-6-A

 Carrier No. 0

Batch ID 291968

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 l sd 0 l

0 0Residual Wt mg sd mg

0.00Count Began 2/15/2017 12:05:36 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/15/2017 12:20:42 AM Collection Date 2 Decay Factor 1.000

15.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.105 28,616 1,907.733 1,907.628

sd 0.000 0.010 169.163 11.278 11.278

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.394 22,867 1,524.467 1,524.073

sd 0.000 0.020 151.218 10.081 10.081

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
pCi/ldpm dpm pCi/l pCi/l Ratio

Alpha 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Tb = Ts < 10 Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Orange 12-15 - D Addr: 15

Repeat 13Sample ID ICRa6-986404;5-A

 Carrier No. 0

Batch ID 291968

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 l sd 0 l

0 0Residual Wt mg sd mg

0.00Count Began 2/15/2017 12:23:31 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/15/2017 12:38:38 AM Collection Date 2 Decay Factor 1.000

15.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.105 33,252 2,216.800 2,216.695

sd 0.000 0.010 182.351 12.157 12.157

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.394 22,127 1,475.133 1,474.739

sd 0.000 0.020 148.751 9.917 9.917

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
pCi/ldpm dpm pCi/l pCi/l Ratio

Alpha 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Tb = Ts < 10 Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Orange 12-15 - D Addr: 15

Repeat 14Sample ID ICRa6-986404;-4-A

 Carrier No. 0

Batch ID 291968

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 l sd 0 l

0 0Residual Wt mg sd mg

0.00Count Began 2/15/2017 12:40:43 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/15/2017 12:55:49 AM Collection Date 2 Decay Factor 1.000

15.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.105 29,181 1,945.400 1,945.295

sd 0.000 0.010 170.824 11.388 11.388

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.394 19,322 1,288.133 1,287.739

sd 0.000 0.020 139.004 9.267 9.267

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
pCi/ldpm dpm pCi/l pCi/l Ratio

Alpha 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Tb = Ts < 10 Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Orange 12-15 - D Addr: 15

Repeat 15Sample ID ICRa6-986404;-3-A

 Carrier No. 0

Batch ID 291968

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 l sd 0 l

0 0Residual Wt mg sd mg

0.00Count Began 2/15/2017 1:01:37 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/15/2017 1:16:52 AM Collection Date 2 Decay Factor 1.000

15.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.105 28,974 1,931.600 1,931.495

sd 0.000 0.010 170.218 11.348 11.348

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.394 18,047 1,203.133 1,202.739

sd 0.000 0.020 134.339 8.956 8.956

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
pCi/ldpm dpm pCi/l pCi/l Ratio

Alpha 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Tb = Ts < 10 Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Orange 12-15 - D Addr: 15

Repeat 16Sample ID ICRa6-986404;-2-A

 Carrier No. 0

Batch ID 291968

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 l sd 0 l

0 0Residual Wt mg sd mg

0.00Count Began 2/15/2017 1:18:14 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/15/2017 1:33:20 AM Collection Date 2 Decay Factor 1.000

15.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.105 19,208 1,280.533 1,280.428

sd 0.000 0.010 138.593 9.240 9.240

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.394 11,796 786.400 786.006

sd 0.000 0.020 108.609 7.241 7.241

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
pCi/ldpm dpm pCi/l pCi/l Ratio

Alpha 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Tb = Ts < 10 Error = .00 x sd
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Alpha Alpha Alpha Alpha Alpha A>>B XT A>>B XT A>>B XT A>>B XT A>>B XT

AlphaCheck Type = 
0Detector

11983.22 -446.2612429.48 372.88 FAIL 4149.00 -68.6754217.68 31.15 WARNING7/16/2019 1:51:00 AM
13191.62 762.1412429.48 372.88 FAIL 4508.00 290.3254217.68 31.15 DOEF7/17/2019 12:34:00 AM

1Detector
12958.58 -557.1413515.73 405.47 FAIL 4596.50 18.1004578.40 63.08 Pass7/16/2019 1:51:00 AM
13213.23 -302.4913515.73 405.47 Pass 4738.00 159.6004578.40 63.08 WARNING7/17/2019 12:34:00 AM
13055.37 -460.3613515.73 405.47 FAIL 4621.50 43.1004578.40 63.08 Pass7/17/2019 2:19:00 AM

2Detector
13082.87 -985.1814068.05 422.04 FAIL 4715.00 -87.2504802.25 75.57 Pass7/16/2019 1:51:00 AM
12958.14 -1109.9114068.05 422.04 FAIL 4677.50 -124.7504802.25 75.57 Pass7/17/2019 12:34:00 AM

3Detector
12904.46 -367.0713271.53 398.15 Pass 4468.50 119.4754349.03 65.64 Pass7/16/2019 1:51:00 AM
11917.22 -1354.3113271.53 398.15 FAIL 4198.00 -151.0254349.03 65.64 WARNING7/17/2019 12:34:00 AM
13040.83 -230.6913271.53 398.15 Pass 4510.50 161.4754349.03 65.64 WARNING7/17/2019 2:20:00 AM
12913.03 -358.4913271.53 398.15 Pass 4543.00 193.9754349.03 65.64 WARNING7/17/2019 2:23:00 AM

4Detector
15995.63 -561.2216556.85 496.71 FAIL 6250.50 114.7006135.80 62.86 Pass7/16/2019 1:51:00 AM
16096.44 -460.4116556.85 496.71 Pass 6253.50 117.7006135.80 62.86 Pass7/17/2019 12:34:00 AM
16095.94 -460.9116556.85 496.71 Pass 6190.50 54.7006135.80 62.86 Pass7/17/2019 2:19:00 AM

5Detector
15575.66 -98.0215673.68 470.21 Pass 6283.50 178.5256104.98 888.40 Pass7/16/2019 1:52:00 AM
15492.53 -181.1415673.68 470.21 Pass 6374.50 269.5256104.98 888.40 Pass7/17/2019 12:35:00 AM

6Detector
14403.44 -333.1114736.55 442.10 Pass 5672.00 173.7255498.28 745.70 Pass7/16/2019 1:52:00 AM
14412.02 -324.5314736.55 442.10 Pass 5643.50 145.2255498.28 745.70 Pass7/17/2019 12:35:00 AM

7Detector
14768.78 -616.8715385.65 461.57 FAIL 5687.50 -72.5505760.05 798.95 Pass7/16/2019 1:52:00 AM
14939.75 -445.9015385.65 461.57 Pass 5717.00 -43.0505760.05 798.95 Pass7/17/2019 12:35:00 AM
15043.99 -341.6615385.65 461.57 Pass 5803.00 42.9505760.05 798.95 Pass7/17/2019 2:19:00 AM

8Detector
11170.93 -449.6211620.55 348.62 FAIL 3911.00 127.0003784.00 489.68 Pass7/16/2019 1:57:00 AM
12345.21 724.6611620.55 348.62 FAIL 4318.50 534.5003784.00 489.68 Pass7/17/2019 12:40:00 AM

7/17/2019 9:44:37 PM IQC version 3.8, updated 2/25/2019Page 1 of 6
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Alpha Alpha Alpha Alpha Alpha A>>B XT A>>B XT A>>B XT A>>B XT A>>B XT

9Detector
12860.35 -683.8013544.15 406.32 FAIL 4596.00 -31.5004627.50 61.77 Pass7/16/2019 1:58:00 AM
13378.11 -166.0413544.15 406.32 Pass 4696.00 68.5004627.50 61.77 Pass7/17/2019 12:40:00 AM
12905.01 -639.1413544.15 406.32 FAIL 4597.00 -30.5004627.50 61.77 Pass7/17/2019 2:22:00 AM

10Detector
13035.26 -925.0713960.33 418.81 FAIL 4773.50 -81.2754854.78 66.79 Pass7/16/2019 1:58:00 AM
12755.16 -1205.1613960.33 418.81 FAIL 4758.50 -96.2754854.78 66.79 Pass7/17/2019 12:41:00 AM

11Detector
12731.55 -650.4713382.03 401.46 FAIL 4689.00 42.0754646.93 43.88 Pass7/16/2019 1:58:00 AM
11857.07 -1524.9513382.03 401.46 FAIL 4444.50 -202.4254646.93 43.88 DOEF7/17/2019 12:41:00 AM

12Detector
16557.93 2.6616555.28 496.66 Pass 5594.00 0.6755593.33 888.56 Pass7/16/2019 1:58:00 AM
16584.57 29.2916555.28 496.66 Pass 5766.50 173.1755593.33 888.56 Pass7/17/2019 12:41:00 AM

13Detector
16461.71 -27.4216489.13 494.67 Pass 5875.00 43.4755831.53 819.12 Pass7/16/2019 1:58:00 AM
16201.68 -287.4516489.13 494.67 Pass 5990.00 158.4755831.53 819.12 Pass7/17/2019 12:41:00 AM

14Detector
14459.56 -749.5915209.15 456.27 FAIL 5749.00 -21.4505770.45 63.71 Pass7/16/2019 1:58:00 AM
14328.82 -880.3315209.15 456.27 FAIL 5622.50 -147.9505770.45 63.71 WARNING7/17/2019 12:41:00 AM

15Detector
14613.42 -277.2614890.68 446.72 Pass 5537.50 176.0005361.50 749.04 Pass7/16/2019 1:58:00 AM
14455.62 -435.0614890.68 446.72 Pass 5385.00 23.5005361.50 749.04 Pass7/17/2019 12:41:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Beta Beta Beta Beta Beta B>>A XT B>>A XT B>>A XT B>>A XT B>>A XT

BetaCheck Type = 
0Detector

49521.75 938.5848583.18 1457.50 Pass NA NANA NA NA7/16/2019 1:56:00 AM
49934.46 1351.2948583.18 1457.50 Pass NA NANA NA NA7/17/2019 12:40:00 AM

1Detector
48055.72 395.8747659.85 1429.80 Pass NA NANA NA NA7/16/2019 1:56:00 AM
48712.90 1053.0547659.85 1429.80 Pass NA NANA NA NA7/17/2019 12:40:00 AM

2Detector
49750.13 -137.6949887.83 1496.63 Pass NA NANA NA NA7/16/2019 1:56:00 AM
50196.14 308.3249887.83 1496.63 Pass NA NANA NA NA7/17/2019 12:40:00 AM

3Detector
59419.25 400.4259018.83 1770.56 Pass NA NANA NA NA7/16/2019 1:57:00 AM
59078.25 59.4259018.83 1770.56 Pass NA NANA NA NA7/17/2019 12:40:00 AM

4Detector
56434.92 -137.2156572.13 1697.16 Pass NA NANA NA NA7/16/2019 1:57:00 AM
56320.03 -252.1056572.13 1697.16 Pass NA NANA NA NA7/17/2019 12:39:00 AM

5Detector
53672.76 -113.5953786.35 1613.59 Pass NA NANA NA NA7/16/2019 1:57:00 AM
53652.37 -133.9853786.35 1613.59 Pass NA NANA NA NA7/17/2019 12:39:00 AM

6Detector
51125.83 -95.6251221.45 1536.64 Pass NA NANA NA NA7/16/2019 1:57:00 AM
51135.45 -86.0051221.45 1536.64 Pass NA NANA NA NA7/17/2019 12:39:00 AM

7Detector
45075.31 326.2944749.03 1342.47 Pass NA NANA NA NA7/16/2019 1:57:00 AM
45040.31 291.2944749.03 1342.47 Pass NA NANA NA NA7/17/2019 12:39:00 AM

8Detector
46763.76 628.3146135.45 1384.06 Pass NA NANA NA NA7/16/2019 1:49:00 AM
46227.87 92.4246135.45 1384.06 Pass NA NANA NA NA7/17/2019 12:35:00 AM

9Detector
47861.42 20.0747841.35 1435.24 Pass NA NANA NA NA7/16/2019 1:49:00 AM
47704.86 -136.4947841.35 1435.24 Pass NA NANA NA NA7/17/2019 12:36:00 AM

10Detector
49782.39 406.0449376.35 1481.29 Pass NA NANA NA NA7/16/2019 1:50:00 AM
49252.96 -123.3949376.35 1481.29 Pass NA NANA NA NA7/17/2019 12:36:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Beta Beta Beta Beta Beta B>>A XT B>>A XT B>>A XT B>>A XT B>>A XT

11Detector
59149.99 -106.1359256.13 1777.68 Pass NA NANA NA NA7/16/2019 1:50:00 AM
59346.38 90.2659256.13 1777.68 Pass NA NANA NA NA7/17/2019 12:36:00 AM

12Detector
57118.97 -136.2657255.23 1717.66 Pass NA NANA NA NA7/16/2019 1:50:00 AM
57400.57 145.3457255.23 1717.66 Pass NA NANA NA NA7/17/2019 12:36:00 AM

13Detector
54636.51 -291.7454928.25 1647.85 Pass NA NANA NA NA7/16/2019 1:50:00 AM
54774.24 -154.0154928.25 1647.85 Pass NA NANA NA NA7/17/2019 12:36:00 AM

14Detector
51283.27 -232.7051515.98 1545.48 Pass NA NANA NA NA7/16/2019 1:50:00 AM
51443.25 -72.7251515.98 1545.48 Pass NA NANA NA NA7/17/2019 12:36:00 AM

15Detector
44638.16 -398.6945036.85 1351.11 Pass NA NANA NA NA7/16/2019 1:50:00 AM
44668.16 -368.6945036.85 1351.11 Pass NA NANA NA NA7/17/2019 12:37:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
AlphaBKG BKG BKG BKG BKG BetaBKG BetaBKG BetaBKG BetaBKG BetaBKG

BKGCheck Type = 
0Detector

0.18 0.080.10 0.04 Pass 0.72 0.0040.72 0.09 Pass7/16/2019 5:20:00 AM
0.15 0.050.10 0.04 Pass 0.70 -0.0160.72 0.09 Pass7/17/2019 4:01:00 AM

1Detector
0.22 0.100.11 0.03 FAIL 0.70 0.2030.50 0.08 Pass7/16/2019 5:20:00 AM
0.20 0.090.11 0.03 FAIL 0.59 0.0870.50 0.08 Pass7/17/2019 5:42:00 AM

2Detector
0.12 0.030.09 0.03 Pass 0.43 -0.1160.54 0.09 Pass7/16/2019 5:21:00 AM
0.15 0.060.09 0.03 Pass 0.51 -0.0310.54 0.09 Pass7/17/2019 4:02:00 AM

3Detector
0.12 0.030.08 0.02 Pass 0.58 -0.1070.68 0.09 Pass7/16/2019 5:21:00 AM
0.13 0.050.08 0.02 Pass 0.65 -0.0320.68 0.09 Pass7/17/2019 5:44:00 AM

4Detector
0.19 0.080.11 0.02 FAIL 0.44 -0.0390.48 0.05 Pass7/16/2019 5:21:00 AM
0.19 0.080.11 0.02 FAIL 0.37 -0.1140.48 0.05 Pass7/17/2019 5:42:00 AM

5Detector
0.19 0.100.09 0.03 FAIL 0.53 0.0650.47 0.07 Pass7/16/2019 5:21:00 AM
0.15 0.060.09 0.03 Pass 0.46 -0.0050.47 0.07 Pass7/16/2019 9:59:00 AM
0.18 0.080.09 0.03 Pass 0.53 0.0650.47 0.07 Pass7/17/2019 4:02:00 AM

6Detector
0.28 0.120.16 0.06 Pass 0.50 -0.0170.52 0.06 Pass7/16/2019 5:21:00 AM
0.32 0.160.16 0.06 Pass 0.64 0.1230.52 0.06 Pass7/17/2019 4:02:00 AM

7Detector
0.18 0.110.07 0.03 FAIL 0.62 0.0920.52 0.07 Pass7/16/2019 5:21:00 AM
0.17 0.100.07 0.03 FAIL 0.63 0.1070.52 0.07 Pass7/17/2019 5:42:00 AM

8Detector
0.17 0.070.10 0.03 Pass 0.47 0.0250.45 0.08 Pass7/16/2019 5:21:00 AM
0.16 0.060.10 0.03 Pass 0.45 0.0000.45 0.08 Pass7/17/2019 4:04:00 AM

9Detector
0.17 0.050.12 0.03 Pass 0.41 -0.0350.44 0.05 Pass7/16/2019 5:21:00 AM
0.17 0.050.12 0.03 Pass 0.41 -0.0300.44 0.05 Pass7/17/2019 5:43:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
AlphaBKG BKG BKG BKG BKG BetaBKG BetaBKG BetaBKG BetaBKG BetaBKG

10Detector
0.18 0.070.11 0.04 Pass 0.49 0.0700.42 0.09 Pass7/16/2019 5:21:00 AM
0.17 0.060.11 0.04 Pass 0.46 0.0350.42 0.09 Pass7/17/2019 4:04:00 AM

11Detector
0.18 0.080.10 0.03 Pass 0.46 -0.0090.47 0.06 Pass7/16/2019 5:22:00 AM
0.20 0.100.10 0.03 FAIL 0.57 0.0960.47 0.06 Pass7/17/2019 4:04:00 AM

12Detector
0.11 0.000.11 0.04 Pass 0.47 -0.0270.49 0.11 Pass7/16/2019 5:22:00 AM
0.13 0.010.11 0.04 Pass 0.38 -0.1120.49 0.11 Pass7/17/2019 4:04:00 AM

13Detector
0.17 0.020.14 0.02 Pass 0.35 -0.1300.48 0.07 Pass7/16/2019 5:22:00 AM
0.15 0.010.14 0.02 Pass 0.48 -0.0050.48 0.07 Pass7/17/2019 4:05:00 AM

14Detector
0.12 0.010.11 0.04 Pass 0.41 -0.0290.43 0.07 Pass7/16/2019 5:22:00 AM
0.15 0.040.11 0.04 Pass 0.45 0.0160.43 0.07 Pass7/17/2019 4:05:00 AM

15Detector
0.11 -0.040.15 0.02 Pass 0.47 -0.0800.55 0.05 Pass7/16/2019 5:22:00 AM
0.29 0.140.15 0.02 FAIL 0.83 0.2810.55 0.05 FAIL7/17/2019 4:05:00 AM
0.21 0.060.15 0.02 Pass 0.52 -0.0300.55 0.05 Pass7/17/2019 9:24:00 AM

The Alpha and Beta +/- limit for Background is stated at 1 StDev.    Flags are "FAIL" > 3 StDev.

The Alpha and Beta +/- limit for Efficiency is stated at 3%.    Flags are "FAIL" > 3%. 

The Alpha +/- limit for Crosstalk is stated at 1 StDev.  Flags are "Warning > 2 StDev and "DOEF" > 3 StDev.  Beta is negligible, for trend only ("NA").

The Alpha and Beta +/- limit are based upon initial 20-point population.

Times shown reflect the end of the count duration.

7/17/2019 9:44:37 PM IQC version 3.8, updated 2/25/2019Page 6 of 6

P
age 340 of 409



Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Alpha Alpha Alpha Alpha Alpha A>>B XT A>>B XT A>>B XT A>>B XT A>>B XT

AlphaCheck Type = 
0Detector

13191.62 762.1412429.48 372.88 FAIL 4508.00 290.3254217.68 31.15 DOEF7/17/2019 12:34:00 AM
11942.24 -487.2312429.48 372.88 FAIL 4182.00 -35.6754217.68 31.15 Pass7/18/2019 12:11:00 AM

1Detector
13213.23 -302.4913515.73 405.47 Pass 4738.00 159.6004578.40 63.08 WARNING7/17/2019 12:34:00 AM
13055.37 -460.3613515.73 405.47 FAIL 4621.50 43.1004578.40 63.08 Pass7/17/2019 2:19:00 AM
12992.28 -523.4513515.73 405.47 FAIL 4602.00 23.6004578.40 63.08 Pass7/18/2019 12:11:00 AM

2Detector
12958.14 -1109.9114068.05 422.04 FAIL 4677.50 -124.7504802.25 75.57 Pass7/17/2019 12:34:00 AM
13156.16 -911.8914068.05 422.04 FAIL 4699.50 -102.7504802.25 75.57 Pass7/18/2019 12:11:00 AM

3Detector
11917.22 -1354.3113271.53 398.15 FAIL 4198.00 -151.0254349.03 65.64 WARNING7/17/2019 12:34:00 AM
13040.83 -230.6913271.53 398.15 Pass 4510.50 161.4754349.03 65.64 WARNING7/17/2019 2:20:00 AM
12913.03 -358.4913271.53 398.15 Pass 4543.00 193.9754349.03 65.64 WARNING7/17/2019 2:23:00 AM
12966.21 -305.3113271.53 398.15 Pass 4485.50 136.4754349.03 65.64 WARNING7/18/2019 12:11:00 AM

4Detector
16096.44 -460.4116556.85 496.71 Pass 6253.50 117.7006135.80 62.86 Pass7/17/2019 12:34:00 AM
16095.94 -460.9116556.85 496.71 Pass 6190.50 54.7006135.80 62.86 Pass7/17/2019 2:19:00 AM
16264.40 -292.4516556.85 496.71 Pass 6131.00 -4.8006135.80 62.86 Pass7/18/2019 12:12:00 AM

5Detector
15492.53 -181.1415673.68 470.21 Pass 6374.50 269.5256104.98 888.40 Pass7/17/2019 12:35:00 AM
15397.38 -276.3015673.68 470.21 Pass 6319.50 214.5256104.98 888.40 Pass7/18/2019 12:12:00 AM

6Detector
14412.02 -324.5314736.55 442.10 Pass 5643.50 145.2255498.28 745.70 Pass7/17/2019 12:35:00 AM
14348.43 -388.1214736.55 442.10 Pass 5534.50 36.2255498.28 745.70 Pass7/18/2019 12:11:00 AM

7Detector
14939.75 -445.9015385.65 461.57 Pass 5717.00 -43.0505760.05 798.95 Pass7/17/2019 12:35:00 AM
15043.99 -341.6615385.65 461.57 Pass 5803.00 42.9505760.05 798.95 Pass7/17/2019 2:19:00 AM
14940.81 -444.8415385.65 461.57 Pass 5767.50 7.4505760.05 798.95 Pass7/18/2019 12:12:00 AM

8Detector
12345.21 724.6611620.55 348.62 FAIL 4318.50 534.5003784.00 489.68 Pass7/17/2019 12:40:00 AM
11417.60 -202.9511620.55 348.62 Pass 3921.00 137.0003784.00 489.68 Pass7/18/2019 12:16:00 AM
11319.87 -300.6811620.55 348.62 Pass 4096.00 312.0003784.00 489.68 Pass7/18/2019 2:40:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Alpha Alpha Alpha Alpha Alpha A>>B XT A>>B XT A>>B XT A>>B XT A>>B XT

9Detector
13378.11 -166.0413544.15 406.32 Pass 4696.00 68.5004627.50 61.77 Pass7/17/2019 12:40:00 AM
12905.01 -639.1413544.15 406.32 FAIL 4597.00 -30.5004627.50 61.77 Pass7/17/2019 2:22:00 AM
12797.32 -746.8313544.15 406.32 FAIL 4580.00 -47.5004627.50 61.77 Pass7/18/2019 12:16:00 AM

10Detector
12755.16 -1205.1613960.33 418.81 FAIL 4758.50 -96.2754854.78 66.79 Pass7/17/2019 12:41:00 AM
12870.49 -1089.8413960.33 418.81 FAIL 4793.50 -61.2754854.78 66.79 Pass7/18/2019 12:16:00 AM

11Detector
11857.07 -1524.9513382.03 401.46 FAIL 4444.50 -202.4254646.93 43.88 DOEF7/17/2019 12:41:00 AM
12847.93 -534.0913382.03 401.46 FAIL 4727.50 80.5754646.93 43.88 Pass7/18/2019 12:16:00 AM

12Detector
16584.57 29.2916555.28 496.66 Pass 5766.50 173.1755593.33 888.56 Pass7/17/2019 12:41:00 AM
16583.64 28.3616555.28 496.66 Pass 5541.50 -51.8255593.33 888.56 Pass7/18/2019 12:16:00 AM

13Detector
16201.68 -287.4516489.13 494.67 Pass 5990.00 158.4755831.53 819.12 Pass7/17/2019 12:41:00 AM
16451.83 -37.2916489.13 494.67 Pass 5872.50 40.9755831.53 819.12 Pass7/18/2019 12:16:00 AM

14Detector
14328.82 -880.3315209.15 456.27 FAIL 5622.50 -147.9505770.45 63.71 WARNING7/17/2019 12:41:00 AM
14392.03 -817.1215209.15 456.27 FAIL 5580.50 -189.9505770.45 63.71 WARNING7/18/2019 12:16:00 AM

15Detector
14455.62 -435.0614890.68 446.72 Pass 5385.00 23.5005361.50 749.04 Pass7/17/2019 12:41:00 AM
14571.45 -319.2314890.68 446.72 Pass 5413.00 51.5005361.50 749.04 Pass7/18/2019 12:16:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Beta Beta Beta Beta Beta B>>A XT B>>A XT B>>A XT B>>A XT B>>A XT

BetaCheck Type = 
0Detector

49934.46 1351.2948583.18 1457.50 Pass NA NANA NA NA7/17/2019 12:40:00 AM
49810.29 1227.1248583.18 1457.50 Pass NA NANA NA NA7/18/2019 12:16:00 AM

1Detector
48712.90 1053.0547659.85 1429.80 Pass NA NANA NA NA7/17/2019 12:40:00 AM
48472.08 812.2347659.85 1429.80 Pass NA NANA NA NA7/18/2019 12:16:00 AM

2Detector
50196.14 308.3249887.83 1496.63 Pass NA NANA NA NA7/17/2019 12:40:00 AM
50250.45 362.6249887.83 1496.63 Pass NA NANA NA NA7/18/2019 12:16:00 AM

3Detector
59078.25 59.4259018.83 1770.56 Pass NA NANA NA NA7/17/2019 12:40:00 AM
59689.83 671.0159018.83 1770.56 Pass NA NANA NA NA7/18/2019 12:16:00 AM

4Detector
56320.03 -252.1056572.13 1697.16 Pass NA NANA NA NA7/17/2019 12:39:00 AM
56294.09 -278.0356572.13 1697.16 Pass NA NANA NA NA7/18/2019 12:16:00 AM

5Detector
53652.37 -133.9853786.35 1613.59 Pass NA NANA NA NA7/17/2019 12:39:00 AM
53903.56 117.2153786.35 1613.59 Pass NA NANA NA NA7/18/2019 12:16:00 AM

6Detector
51135.45 -86.0051221.45 1536.64 Pass NA NANA NA NA7/17/2019 12:39:00 AM
51322.05 100.6051221.45 1536.64 Pass NA NANA NA NA7/18/2019 12:16:00 AM

7Detector
45040.31 291.2944749.03 1342.47 Pass NA NANA NA NA7/17/2019 12:39:00 AM
45323.19 574.1744749.03 1342.47 Pass NA NANA NA NA7/18/2019 12:16:00 AM

8Detector
46227.87 92.4246135.45 1384.06 Pass NA NANA NA NA7/17/2019 12:35:00 AM
46803.24 667.7946135.45 1384.06 Pass NA NANA NA NA7/18/2019 12:11:00 AM

9Detector
47704.86 -136.4947841.35 1435.24 Pass NA NANA NA NA7/17/2019 12:36:00 AM
48032.15 190.8047841.35 1435.24 Pass NA NANA NA NA7/18/2019 12:11:00 AM

10Detector
49252.96 -123.3949376.35 1481.29 Pass NA NANA NA NA7/17/2019 12:36:00 AM
49582.42 206.0749376.35 1481.29 Pass NA NANA NA NA7/18/2019 12:11:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Beta Beta Beta Beta Beta B>>A XT B>>A XT B>>A XT B>>A XT B>>A XT

11Detector
59346.38 90.2659256.13 1777.68 Pass NA NANA NA NA7/17/2019 12:36:00 AM
59262.90 6.7759256.13 1777.68 Pass NA NANA NA NA7/18/2019 12:11:00 AM

12Detector
57400.57 145.3457255.23 1717.66 Pass NA NANA NA NA7/17/2019 12:36:00 AM
57580.22 325.0057255.23 1717.66 Pass NA NANA NA NA7/18/2019 12:11:00 AM

13Detector
54774.24 -154.0154928.25 1647.85 Pass NA NANA NA NA7/17/2019 12:36:00 AM
54804.78 -123.4754928.25 1647.85 Pass NA NANA NA NA7/18/2019 12:11:00 AM

14Detector
51443.25 -72.7251515.98 1545.48 Pass NA NANA NA NA7/17/2019 12:36:00 AM
51740.61 224.6351515.98 1545.48 Pass NA NANA NA NA7/18/2019 12:11:00 AM

15Detector
44668.16 -368.6945036.85 1351.11 Pass NA NANA NA NA7/17/2019 12:37:00 AM
45031.15 -5.7045036.85 1351.11 Pass NA NANA NA NA7/18/2019 12:11:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
AlphaBKG BKG BKG BKG BKG BetaBKG BetaBKG BetaBKG BetaBKG BetaBKG

BKGCheck Type = 
0Detector

0.15 0.050.10 0.04 Pass 0.70 -0.0160.72 0.09 Pass7/17/2019 4:01:00 AM
0.11 0.010.10 0.04 Pass 0.78 0.0590.72 0.09 Pass7/18/2019 5:26:00 AM

1Detector
0.20 0.090.11 0.03 FAIL 0.59 0.0870.50 0.08 Pass7/17/2019 5:42:00 AM
0.18 0.070.11 0.03 Pass 0.64 0.1380.50 0.08 Pass7/18/2019 5:26:00 AM

2Detector
0.15 0.060.09 0.03 Pass 0.51 -0.0310.54 0.09 Pass7/17/2019 4:02:00 AM
0.16 0.070.09 0.03 Pass 0.64 0.0940.54 0.09 Pass7/18/2019 5:26:00 AM

3Detector
0.13 0.050.08 0.02 Pass 0.65 -0.0320.68 0.09 Pass7/17/2019 5:44:00 AM
0.13 0.040.08 0.02 Pass 0.78 0.0980.68 0.09 Pass7/18/2019 5:26:00 AM

4Detector
0.19 0.080.11 0.02 FAIL 0.37 -0.1140.48 0.05 Pass7/17/2019 5:42:00 AM
0.35 0.240.11 0.02 FAIL 0.86 0.3770.48 0.05 FAIL7/18/2019 5:26:00 AM
0.23 0.110.11 0.02 FAIL 0.49 0.0120.48 0.05 Pass7/18/2019 10:25:00 AM

5Detector
0.18 0.080.09 0.03 Pass 0.53 0.0650.47 0.07 Pass7/17/2019 4:02:00 AM
0.20 0.110.09 0.03 FAIL 0.60 0.1300.47 0.07 Pass7/18/2019 5:26:00 AM

6Detector
0.32 0.160.16 0.06 Pass 0.64 0.1230.52 0.06 Pass7/17/2019 4:02:00 AM
0.25 0.090.16 0.06 Pass 0.44 -0.0770.52 0.06 Pass7/18/2019 5:26:00 AM

7Detector
0.17 0.100.07 0.03 FAIL 0.63 0.1070.52 0.07 Pass7/17/2019 5:42:00 AM
0.35 0.280.07 0.03 FAIL 0.96 0.4320.52 0.07 FAIL7/18/2019 5:26:00 AM
0.19 0.110.07 0.03 FAIL 0.55 0.0220.52 0.07 Pass7/18/2019 10:25:00 AM

8Detector
0.16 0.060.10 0.03 Pass 0.45 0.0000.45 0.08 Pass7/17/2019 4:04:00 AM
0.16 0.060.10 0.03 Pass 0.55 0.1050.45 0.08 Pass7/18/2019 6:01:00 AM

9Detector
0.17 0.050.12 0.03 Pass 0.41 -0.0300.44 0.05 Pass7/17/2019 5:43:00 AM
0.19 0.080.12 0.03 Pass 0.43 -0.0100.44 0.05 Pass7/18/2019 5:26:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
AlphaBKG BKG BKG BKG BKG BetaBKG BetaBKG BetaBKG BetaBKG BetaBKG

10Detector
0.17 0.060.11 0.04 Pass 0.46 0.0350.42 0.09 Pass7/17/2019 4:04:00 AM
0.14 0.030.11 0.04 Pass 0.42 -0.0050.42 0.09 Pass7/18/2019 5:26:00 AM

11Detector
0.20 0.100.10 0.03 FAIL 0.57 0.0960.47 0.06 Pass7/17/2019 4:04:00 AM
0.19 0.090.10 0.03 FAIL 0.39 -0.0790.47 0.06 Pass7/18/2019 5:26:00 AM

12Detector
0.13 0.010.11 0.04 Pass 0.38 -0.1120.49 0.11 Pass7/17/2019 4:04:00 AM
0.17 0.060.11 0.04 Pass 0.37 -0.1220.49 0.11 Pass7/18/2019 5:26:00 AM

13Detector
0.15 0.010.14 0.02 Pass 0.48 -0.0050.48 0.07 Pass7/17/2019 4:05:00 AM
0.16 0.020.14 0.02 Pass 0.51 0.0300.48 0.07 Pass7/18/2019 5:26:00 AM

14Detector
0.15 0.040.11 0.04 Pass 0.45 0.0160.43 0.07 Pass7/17/2019 4:05:00 AM
0.15 0.040.11 0.04 Pass 0.46 0.0260.43 0.07 Pass7/18/2019 5:26:00 AM

15Detector
0.29 0.140.15 0.02 FAIL 0.83 0.2810.55 0.05 FAIL7/17/2019 4:05:00 AM
0.21 0.060.15 0.02 Pass 0.52 -0.0300.55 0.05 Pass7/17/2019 9:24:00 AM
0.16 0.010.15 0.02 Pass 0.56 0.0110.55 0.05 Pass7/18/2019 5:26:00 AM

The Alpha and Beta +/- limit for Background is stated at 1 StDev.    Flags are "FAIL" > 3 StDev.

The Alpha and Beta +/- limit for Efficiency is stated at 3%.    Flags are "FAIL" > 3%. 

The Alpha +/- limit for Crosstalk is stated at 1 StDev.  Flags are "Warning > 2 StDev and "DOEF" > 3 StDev.  Beta is negligible, for trend only ("NA").

The Alpha and Beta +/- limit are based upon initial 20-point population.

Times shown reflect the end of the count duration.
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Alpha Alpha Alpha Alpha Alpha A>>B XT A>>B XT A>>B XT A>>B XT A>>B XT

AlphaCheck Type = 
0Detector

13191.62 762.1412429.48 372.88 FAIL 4508.00 290.3254217.68 31.15 DOEF7/17/2019 12:34:00 AM
11942.24 -487.2312429.48 372.88 FAIL 4182.00 -35.6754217.68 31.15 Pass7/18/2019 12:11:00 AM

1Detector
13213.23 -302.4913515.73 405.47 Pass 4738.00 159.6004578.40 63.08 WARNING7/17/2019 12:34:00 AM
13055.37 -460.3613515.73 405.47 FAIL 4621.50 43.1004578.40 63.08 Pass7/17/2019 2:19:00 AM
12992.28 -523.4513515.73 405.47 FAIL 4602.00 23.6004578.40 63.08 Pass7/18/2019 12:11:00 AM

2Detector
12958.14 -1109.9114068.05 422.04 FAIL 4677.50 -124.7504802.25 75.57 Pass7/17/2019 12:34:00 AM
13156.16 -911.8914068.05 422.04 FAIL 4699.50 -102.7504802.25 75.57 Pass7/18/2019 12:11:00 AM

3Detector
11917.22 -1354.3113271.53 398.15 FAIL 4198.00 -151.0254349.03 65.64 WARNING7/17/2019 12:34:00 AM
13040.83 -230.6913271.53 398.15 Pass 4510.50 161.4754349.03 65.64 WARNING7/17/2019 2:20:00 AM
12913.03 -358.4913271.53 398.15 Pass 4543.00 193.9754349.03 65.64 WARNING7/17/2019 2:23:00 AM
12966.21 -305.3113271.53 398.15 Pass 4485.50 136.4754349.03 65.64 WARNING7/18/2019 12:11:00 AM

4Detector
16096.44 -460.4116556.85 496.71 Pass 6253.50 117.7006135.80 62.86 Pass7/17/2019 12:34:00 AM
16095.94 -460.9116556.85 496.71 Pass 6190.50 54.7006135.80 62.86 Pass7/17/2019 2:19:00 AM
16264.40 -292.4516556.85 496.71 Pass 6131.00 -4.8006135.80 62.86 Pass7/18/2019 12:12:00 AM

5Detector
15492.53 -181.1415673.68 470.21 Pass 6374.50 269.5256104.98 888.40 Pass7/17/2019 12:35:00 AM
15397.38 -276.3015673.68 470.21 Pass 6319.50 214.5256104.98 888.40 Pass7/18/2019 12:12:00 AM

6Detector
14412.02 -324.5314736.55 442.10 Pass 5643.50 145.2255498.28 745.70 Pass7/17/2019 12:35:00 AM
14348.43 -388.1214736.55 442.10 Pass 5534.50 36.2255498.28 745.70 Pass7/18/2019 12:11:00 AM

7Detector
14939.75 -445.9015385.65 461.57 Pass 5717.00 -43.0505760.05 798.95 Pass7/17/2019 12:35:00 AM
15043.99 -341.6615385.65 461.57 Pass 5803.00 42.9505760.05 798.95 Pass7/17/2019 2:19:00 AM
14940.81 -444.8415385.65 461.57 Pass 5767.50 7.4505760.05 798.95 Pass7/18/2019 12:12:00 AM

8Detector
12345.21 724.6611620.55 348.62 FAIL 4318.50 534.5003784.00 489.68 Pass7/17/2019 12:40:00 AM
11417.60 -202.9511620.55 348.62 Pass 3921.00 137.0003784.00 489.68 Pass7/18/2019 12:16:00 AM
11319.87 -300.6811620.55 348.62 Pass 4096.00 312.0003784.00 489.68 Pass7/18/2019 2:40:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Alpha Alpha Alpha Alpha Alpha A>>B XT A>>B XT A>>B XT A>>B XT A>>B XT

9Detector
13378.11 -166.0413544.15 406.32 Pass 4696.00 68.5004627.50 61.77 Pass7/17/2019 12:40:00 AM
12905.01 -639.1413544.15 406.32 FAIL 4597.00 -30.5004627.50 61.77 Pass7/17/2019 2:22:00 AM
12797.32 -746.8313544.15 406.32 FAIL 4580.00 -47.5004627.50 61.77 Pass7/18/2019 12:16:00 AM

10Detector
12755.16 -1205.1613960.33 418.81 FAIL 4758.50 -96.2754854.78 66.79 Pass7/17/2019 12:41:00 AM
12870.49 -1089.8413960.33 418.81 FAIL 4793.50 -61.2754854.78 66.79 Pass7/18/2019 12:16:00 AM

11Detector
11857.07 -1524.9513382.03 401.46 FAIL 4444.50 -202.4254646.93 43.88 DOEF7/17/2019 12:41:00 AM
12847.93 -534.0913382.03 401.46 FAIL 4727.50 80.5754646.93 43.88 Pass7/18/2019 12:16:00 AM

12Detector
16584.57 29.2916555.28 496.66 Pass 5766.50 173.1755593.33 888.56 Pass7/17/2019 12:41:00 AM
16583.64 28.3616555.28 496.66 Pass 5541.50 -51.8255593.33 888.56 Pass7/18/2019 12:16:00 AM

13Detector
16201.68 -287.4516489.13 494.67 Pass 5990.00 158.4755831.53 819.12 Pass7/17/2019 12:41:00 AM
16451.83 -37.2916489.13 494.67 Pass 5872.50 40.9755831.53 819.12 Pass7/18/2019 12:16:00 AM

14Detector
14328.82 -880.3315209.15 456.27 FAIL 5622.50 -147.9505770.45 63.71 WARNING7/17/2019 12:41:00 AM
14392.03 -817.1215209.15 456.27 FAIL 5580.50 -189.9505770.45 63.71 WARNING7/18/2019 12:16:00 AM

15Detector
14455.62 -435.0614890.68 446.72 Pass 5385.00 23.5005361.50 749.04 Pass7/17/2019 12:41:00 AM
14571.45 -319.2314890.68 446.72 Pass 5413.00 51.5005361.50 749.04 Pass7/18/2019 12:16:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Beta Beta Beta Beta Beta B>>A XT B>>A XT B>>A XT B>>A XT B>>A XT

BetaCheck Type = 
0Detector

49934.46 1351.2948583.18 1457.50 Pass NA NANA NA NA7/17/2019 12:40:00 AM
49810.29 1227.1248583.18 1457.50 Pass NA NANA NA NA7/18/2019 12:16:00 AM

1Detector
48712.90 1053.0547659.85 1429.80 Pass NA NANA NA NA7/17/2019 12:40:00 AM
48472.08 812.2347659.85 1429.80 Pass NA NANA NA NA7/18/2019 12:16:00 AM

2Detector
50196.14 308.3249887.83 1496.63 Pass NA NANA NA NA7/17/2019 12:40:00 AM
50250.45 362.6249887.83 1496.63 Pass NA NANA NA NA7/18/2019 12:16:00 AM

3Detector
59078.25 59.4259018.83 1770.56 Pass NA NANA NA NA7/17/2019 12:40:00 AM
59689.83 671.0159018.83 1770.56 Pass NA NANA NA NA7/18/2019 12:16:00 AM

4Detector
56320.03 -252.1056572.13 1697.16 Pass NA NANA NA NA7/17/2019 12:39:00 AM
56294.09 -278.0356572.13 1697.16 Pass NA NANA NA NA7/18/2019 12:16:00 AM

5Detector
53652.37 -133.9853786.35 1613.59 Pass NA NANA NA NA7/17/2019 12:39:00 AM
53903.56 117.2153786.35 1613.59 Pass NA NANA NA NA7/18/2019 12:16:00 AM

6Detector
51135.45 -86.0051221.45 1536.64 Pass NA NANA NA NA7/17/2019 12:39:00 AM
51322.05 100.6051221.45 1536.64 Pass NA NANA NA NA7/18/2019 12:16:00 AM

7Detector
45040.31 291.2944749.03 1342.47 Pass NA NANA NA NA7/17/2019 12:39:00 AM
45323.19 574.1744749.03 1342.47 Pass NA NANA NA NA7/18/2019 12:16:00 AM

8Detector
46227.87 92.4246135.45 1384.06 Pass NA NANA NA NA7/17/2019 12:35:00 AM
46803.24 667.7946135.45 1384.06 Pass NA NANA NA NA7/18/2019 12:11:00 AM

9Detector
47704.86 -136.4947841.35 1435.24 Pass NA NANA NA NA7/17/2019 12:36:00 AM
48032.15 190.8047841.35 1435.24 Pass NA NANA NA NA7/18/2019 12:11:00 AM

10Detector
49252.96 -123.3949376.35 1481.29 Pass NA NANA NA NA7/17/2019 12:36:00 AM
49582.42 206.0749376.35 1481.29 Pass NA NANA NA NA7/18/2019 12:11:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Beta Beta Beta Beta Beta B>>A XT B>>A XT B>>A XT B>>A XT B>>A XT

11Detector
59346.38 90.2659256.13 1777.68 Pass NA NANA NA NA7/17/2019 12:36:00 AM
59262.90 6.7759256.13 1777.68 Pass NA NANA NA NA7/18/2019 12:11:00 AM

12Detector
57400.57 145.3457255.23 1717.66 Pass NA NANA NA NA7/17/2019 12:36:00 AM
57580.22 325.0057255.23 1717.66 Pass NA NANA NA NA7/18/2019 12:11:00 AM

13Detector
54774.24 -154.0154928.25 1647.85 Pass NA NANA NA NA7/17/2019 12:36:00 AM
54804.78 -123.4754928.25 1647.85 Pass NA NANA NA NA7/18/2019 12:11:00 AM

14Detector
51443.25 -72.7251515.98 1545.48 Pass NA NANA NA NA7/17/2019 12:36:00 AM
51740.61 224.6351515.98 1545.48 Pass NA NANA NA NA7/18/2019 12:11:00 AM

15Detector
44668.16 -368.6945036.85 1351.11 Pass NA NANA NA NA7/17/2019 12:37:00 AM
45031.15 -5.7045036.85 1351.11 Pass NA NANA NA NA7/18/2019 12:11:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
AlphaBKG BKG BKG BKG BKG BetaBKG BetaBKG BetaBKG BetaBKG BetaBKG

BKGCheck Type = 
0Detector

0.15 0.050.10 0.04 Pass 0.70 -0.0160.72 0.09 Pass7/17/2019 4:01:00 AM
0.11 0.010.10 0.04 Pass 0.78 0.0590.72 0.09 Pass7/18/2019 5:26:00 AM

1Detector
0.20 0.090.11 0.03 FAIL 0.59 0.0870.50 0.08 Pass7/17/2019 5:42:00 AM
0.18 0.070.11 0.03 Pass 0.64 0.1380.50 0.08 Pass7/18/2019 5:26:00 AM

2Detector
0.15 0.060.09 0.03 Pass 0.51 -0.0310.54 0.09 Pass7/17/2019 4:02:00 AM
0.16 0.070.09 0.03 Pass 0.64 0.0940.54 0.09 Pass7/18/2019 5:26:00 AM

3Detector
0.13 0.050.08 0.02 Pass 0.65 -0.0320.68 0.09 Pass7/17/2019 5:44:00 AM
0.13 0.040.08 0.02 Pass 0.78 0.0980.68 0.09 Pass7/18/2019 5:26:00 AM

4Detector
0.19 0.080.11 0.02 FAIL 0.37 -0.1140.48 0.05 Pass7/17/2019 5:42:00 AM
0.35 0.240.11 0.02 FAIL 0.86 0.3770.48 0.05 FAIL7/18/2019 5:26:00 AM
0.23 0.110.11 0.02 FAIL 0.49 0.0120.48 0.05 Pass7/18/2019 10:25:00 AM

5Detector
0.18 0.080.09 0.03 Pass 0.53 0.0650.47 0.07 Pass7/17/2019 4:02:00 AM
0.20 0.110.09 0.03 FAIL 0.60 0.1300.47 0.07 Pass7/18/2019 5:26:00 AM

6Detector
0.32 0.160.16 0.06 Pass 0.64 0.1230.52 0.06 Pass7/17/2019 4:02:00 AM
0.25 0.090.16 0.06 Pass 0.44 -0.0770.52 0.06 Pass7/18/2019 5:26:00 AM

7Detector
0.17 0.100.07 0.03 FAIL 0.63 0.1070.52 0.07 Pass7/17/2019 5:42:00 AM
0.35 0.280.07 0.03 FAIL 0.96 0.4320.52 0.07 FAIL7/18/2019 5:26:00 AM
0.19 0.110.07 0.03 FAIL 0.55 0.0220.52 0.07 Pass7/18/2019 10:25:00 AM

8Detector
0.16 0.060.10 0.03 Pass 0.45 0.0000.45 0.08 Pass7/17/2019 4:04:00 AM
0.16 0.060.10 0.03 Pass 0.55 0.1050.45 0.08 Pass7/18/2019 6:01:00 AM

9Detector
0.17 0.050.12 0.03 Pass 0.41 -0.0300.44 0.05 Pass7/17/2019 5:43:00 AM
0.19 0.080.12 0.03 Pass 0.43 -0.0100.44 0.05 Pass7/18/2019 5:26:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
AlphaBKG BKG BKG BKG BKG BetaBKG BetaBKG BetaBKG BetaBKG BetaBKG

10Detector
0.17 0.060.11 0.04 Pass 0.46 0.0350.42 0.09 Pass7/17/2019 4:04:00 AM
0.14 0.030.11 0.04 Pass 0.42 -0.0050.42 0.09 Pass7/18/2019 5:26:00 AM

11Detector
0.20 0.100.10 0.03 FAIL 0.57 0.0960.47 0.06 Pass7/17/2019 4:04:00 AM
0.19 0.090.10 0.03 FAIL 0.39 -0.0790.47 0.06 Pass7/18/2019 5:26:00 AM

12Detector
0.13 0.010.11 0.04 Pass 0.38 -0.1120.49 0.11 Pass7/17/2019 4:04:00 AM
0.17 0.060.11 0.04 Pass 0.37 -0.1220.49 0.11 Pass7/18/2019 5:26:00 AM

13Detector
0.15 0.010.14 0.02 Pass 0.48 -0.0050.48 0.07 Pass7/17/2019 4:05:00 AM
0.16 0.020.14 0.02 Pass 0.51 0.0300.48 0.07 Pass7/18/2019 5:26:00 AM

14Detector
0.15 0.040.11 0.04 Pass 0.45 0.0160.43 0.07 Pass7/17/2019 4:05:00 AM
0.15 0.040.11 0.04 Pass 0.46 0.0260.43 0.07 Pass7/18/2019 5:26:00 AM

15Detector
0.29 0.140.15 0.02 FAIL 0.83 0.2810.55 0.05 FAIL7/17/2019 4:05:00 AM
0.21 0.060.15 0.02 Pass 0.52 -0.0300.55 0.05 Pass7/17/2019 9:24:00 AM
0.16 0.010.15 0.02 Pass 0.56 0.0110.55 0.05 Pass7/18/2019 5:26:00 AM

The Alpha and Beta +/- limit for Background is stated at 1 StDev.    Flags are "FAIL" > 3 StDev.

The Alpha and Beta +/- limit for Efficiency is stated at 3%.    Flags are "FAIL" > 3%. 

The Alpha +/- limit for Crosstalk is stated at 1 StDev.  Flags are "Warning > 2 StDev and "DOEF" > 3 StDev.  Beta is negligible, for trend only ("NA").

The Alpha and Beta +/- limit are based upon initial 20-point population.

Times shown reflect the end of the count duration.
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Ra-226 Calibration 2017

Purple 4

Std # Mass Count Time Sample Time Alpha Counts CPM Sep Time Ingrowth Recovery Adj CPM DPM Efficiency
R2 0.0063 15.00 2/17/2017 2:29 28129 1875.2667 2/13/2017 13:30 2.4211 0.4487 1726.1274 7534.6 0.2291
R3 0.0146 15.00 2/17/2017 2:12 42276 2818.4000 2/13/2017 13:30 2.4177 0.6933 1681.5054 7534.6 0.2232
R4 0.0204 15.00 2/17/2017 1:55 43445 2896.3333 2/13/2017 13:30 2.4143 0.7265 1651.2885 7534.6 0.2192
R5 0.0302 15.00 2/17/2017 1:32 49478 3298.5333 2/13/2017 13:30 2.4099 0.8604 1590.8465 7534.6 0.2111
R6 0.0493 15.00 2/17/2017 1:15 43282 2885.4667 2/13/2017 13:30 2.4065 0.9364 1280.5309 7534.6 0.1700
R7 0.0651 15.00 2/17/2017 3:21 42177 2811.8000 2/13/2017 13:30 2.4315 0.9274 1247.0214 7534.6 0.1655
R8 0.0990 15.00 2/17/2017 3:04 37097 2473.1333 2/13/2017 13:30 2.4281 0.9402 1083.3858 7534.6 0.1438

Ra-226 Efficiency
y = 5.6597x2 - 1.5933x + 0.2448

R2 = 0.9647
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 17Sample ID ICRa6-986404;6-A

 Carrier No. 0

Batch ID 291968

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/17/2017 1:15:59 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/17/2017 1:31:09 AM Collection Date 2 Decay Factor 1.000

15.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.178 43,282 2,885.467 2,885.289

sd 0.000 0.013 208.043 13.870 13.870

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.495 46,440 3,096.000 3,095.505

sd 0.000 0.022 215.499 14.367 14.367

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 18Sample ID ICRa6-986404;5-A

 Carrier No. 0

Batch ID 291968

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/17/2017 1:32:58 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/17/2017 1:48:14 AM Collection Date 2 Decay Factor 1.000

15.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.178 49,478 3,298.533 3,298.355

sd 0.000 0.013 222.437 14.829 14.829

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.495 44,558 2,970.533 2,970.038

sd 0.000 0.022 211.088 14.073 14.073

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 19Sample ID ICRa6-986404;4-A

 Carrier No. 0

Batch ID 291968

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/17/2017 1:55:08 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/17/2017 2:10:19 AM Collection Date 2 Decay Factor 1.000

15.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.178 43,445 2,896.333 2,896.155

sd 0.000 0.013 208.435 13.896 13.896

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.495 38,952 2,596.800 2,596.305

sd 0.000 0.022 197.363 13.158 13.158

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 20Sample ID ICRa6-986404;3-A

 Carrier No. 0

Batch ID 291968

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/17/2017 2:12:23 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/17/2017 2:27:32 AM Collection Date 2 Decay Factor 1.000

15.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.178 42,276 2,818.400 2,818.222

sd 0.000 0.013 205.611 13.707 13.707

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.495 36,761 2,450.733 2,450.238

sd 0.000 0.022 191.732 12.782 12.782

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 21Sample ID ICRa6-986404;2-A

 Carrier No. 0

Batch ID 291968

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/17/2017 2:29:22 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/17/2017 2:44:34 AM Collection Date 2 Decay Factor 1.000

15.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.178 28,129 1,875.267 1,875.089

sd 0.000 0.013 167.717 11.181 11.181

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.495 23,513 1,567.533 1,567.038

sd 0.000 0.022 153.339 10.223 10.223

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 23Sample ID ICRa6-986404;8-A

 Carrier No. 0

Batch ID 291968

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/17/2017 3:04:22 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/17/2017 3:19:37 AM Collection Date 2 Decay Factor 1.000

15.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.178 37,097 2,473.133 2,472.955

sd 0.000 0.013 192.606 12.840 12.840

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.495 46,712 3,114.133 3,113.638

sd 0.000 0.022 216.130 14.409 14.409

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 24Sample ID ICRa6-986404;7-A

 Carrier No. 0

Batch ID 291968

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/17/2017 3:21:36 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/17/2017 3:36:47 AM Collection Date 2 Decay Factor 1.000

15.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.178 42,177 2,811.800 2,811.622

sd 0.000 0.013 205.370 13.691 13.691

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.495 45,418 3,027.867 3,027.372

sd 0.000 0.022 213.115 14.208 14.208

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Alpha Alpha Alpha Alpha Alpha A>>B XT A>>B XT A>>B XT A>>B XT A>>B XT

AlphaCheck Type = 
0Detector

11983.22 -446.2612429.48 372.88 FAIL 4149.00 -68.6754217.68 31.15 WARNING7/16/2019 1:51:00 AM
13191.62 762.1412429.48 372.88 FAIL 4508.00 290.3254217.68 31.15 DOEF7/17/2019 12:34:00 AM

1Detector
12958.58 -557.1413515.73 405.47 FAIL 4596.50 18.1004578.40 63.08 Pass7/16/2019 1:51:00 AM
13213.23 -302.4913515.73 405.47 Pass 4738.00 159.6004578.40 63.08 WARNING7/17/2019 12:34:00 AM
13055.37 -460.3613515.73 405.47 FAIL 4621.50 43.1004578.40 63.08 Pass7/17/2019 2:19:00 AM

2Detector
13082.87 -985.1814068.05 422.04 FAIL 4715.00 -87.2504802.25 75.57 Pass7/16/2019 1:51:00 AM
12958.14 -1109.9114068.05 422.04 FAIL 4677.50 -124.7504802.25 75.57 Pass7/17/2019 12:34:00 AM

3Detector
12904.46 -367.0713271.53 398.15 Pass 4468.50 119.4754349.03 65.64 Pass7/16/2019 1:51:00 AM
11917.22 -1354.3113271.53 398.15 FAIL 4198.00 -151.0254349.03 65.64 WARNING7/17/2019 12:34:00 AM
13040.83 -230.6913271.53 398.15 Pass 4510.50 161.4754349.03 65.64 WARNING7/17/2019 2:20:00 AM
12913.03 -358.4913271.53 398.15 Pass 4543.00 193.9754349.03 65.64 WARNING7/17/2019 2:23:00 AM

4Detector
15995.63 -561.2216556.85 496.71 FAIL 6250.50 114.7006135.80 62.86 Pass7/16/2019 1:51:00 AM
16096.44 -460.4116556.85 496.71 Pass 6253.50 117.7006135.80 62.86 Pass7/17/2019 12:34:00 AM
16095.94 -460.9116556.85 496.71 Pass 6190.50 54.7006135.80 62.86 Pass7/17/2019 2:19:00 AM

5Detector
15575.66 -98.0215673.68 470.21 Pass 6283.50 178.5256104.98 888.40 Pass7/16/2019 1:52:00 AM
15492.53 -181.1415673.68 470.21 Pass 6374.50 269.5256104.98 888.40 Pass7/17/2019 12:35:00 AM

6Detector
14403.44 -333.1114736.55 442.10 Pass 5672.00 173.7255498.28 745.70 Pass7/16/2019 1:52:00 AM
14412.02 -324.5314736.55 442.10 Pass 5643.50 145.2255498.28 745.70 Pass7/17/2019 12:35:00 AM

7Detector
14768.78 -616.8715385.65 461.57 FAIL 5687.50 -72.5505760.05 798.95 Pass7/16/2019 1:52:00 AM
14939.75 -445.9015385.65 461.57 Pass 5717.00 -43.0505760.05 798.95 Pass7/17/2019 12:35:00 AM
15043.99 -341.6615385.65 461.57 Pass 5803.00 42.9505760.05 798.95 Pass7/17/2019 2:19:00 AM

8Detector
11170.93 -449.6211620.55 348.62 FAIL 3911.00 127.0003784.00 489.68 Pass7/16/2019 1:57:00 AM
12345.21 724.6611620.55 348.62 FAIL 4318.50 534.5003784.00 489.68 Pass7/17/2019 12:40:00 AM

7/17/2019 9:44:37 PM IQC version 3.8, updated 2/25/2019Page 1 of 6
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Alpha Alpha Alpha Alpha Alpha A>>B XT A>>B XT A>>B XT A>>B XT A>>B XT

9Detector
12860.35 -683.8013544.15 406.32 FAIL 4596.00 -31.5004627.50 61.77 Pass7/16/2019 1:58:00 AM
13378.11 -166.0413544.15 406.32 Pass 4696.00 68.5004627.50 61.77 Pass7/17/2019 12:40:00 AM
12905.01 -639.1413544.15 406.32 FAIL 4597.00 -30.5004627.50 61.77 Pass7/17/2019 2:22:00 AM

10Detector
13035.26 -925.0713960.33 418.81 FAIL 4773.50 -81.2754854.78 66.79 Pass7/16/2019 1:58:00 AM
12755.16 -1205.1613960.33 418.81 FAIL 4758.50 -96.2754854.78 66.79 Pass7/17/2019 12:41:00 AM

11Detector
12731.55 -650.4713382.03 401.46 FAIL 4689.00 42.0754646.93 43.88 Pass7/16/2019 1:58:00 AM
11857.07 -1524.9513382.03 401.46 FAIL 4444.50 -202.4254646.93 43.88 DOEF7/17/2019 12:41:00 AM

12Detector
16557.93 2.6616555.28 496.66 Pass 5594.00 0.6755593.33 888.56 Pass7/16/2019 1:58:00 AM
16584.57 29.2916555.28 496.66 Pass 5766.50 173.1755593.33 888.56 Pass7/17/2019 12:41:00 AM

13Detector
16461.71 -27.4216489.13 494.67 Pass 5875.00 43.4755831.53 819.12 Pass7/16/2019 1:58:00 AM
16201.68 -287.4516489.13 494.67 Pass 5990.00 158.4755831.53 819.12 Pass7/17/2019 12:41:00 AM

14Detector
14459.56 -749.5915209.15 456.27 FAIL 5749.00 -21.4505770.45 63.71 Pass7/16/2019 1:58:00 AM
14328.82 -880.3315209.15 456.27 FAIL 5622.50 -147.9505770.45 63.71 WARNING7/17/2019 12:41:00 AM

15Detector
14613.42 -277.2614890.68 446.72 Pass 5537.50 176.0005361.50 749.04 Pass7/16/2019 1:58:00 AM
14455.62 -435.0614890.68 446.72 Pass 5385.00 23.5005361.50 749.04 Pass7/17/2019 12:41:00 AM

7/17/2019 9:44:37 PM IQC version 3.8, updated 2/25/2019Page 2 of 6
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Beta Beta Beta Beta Beta B>>A XT B>>A XT B>>A XT B>>A XT B>>A XT

BetaCheck Type = 
0Detector

49521.75 938.5848583.18 1457.50 Pass NA NANA NA NA7/16/2019 1:56:00 AM
49934.46 1351.2948583.18 1457.50 Pass NA NANA NA NA7/17/2019 12:40:00 AM

1Detector
48055.72 395.8747659.85 1429.80 Pass NA NANA NA NA7/16/2019 1:56:00 AM
48712.90 1053.0547659.85 1429.80 Pass NA NANA NA NA7/17/2019 12:40:00 AM

2Detector
49750.13 -137.6949887.83 1496.63 Pass NA NANA NA NA7/16/2019 1:56:00 AM
50196.14 308.3249887.83 1496.63 Pass NA NANA NA NA7/17/2019 12:40:00 AM

3Detector
59419.25 400.4259018.83 1770.56 Pass NA NANA NA NA7/16/2019 1:57:00 AM
59078.25 59.4259018.83 1770.56 Pass NA NANA NA NA7/17/2019 12:40:00 AM

4Detector
56434.92 -137.2156572.13 1697.16 Pass NA NANA NA NA7/16/2019 1:57:00 AM
56320.03 -252.1056572.13 1697.16 Pass NA NANA NA NA7/17/2019 12:39:00 AM

5Detector
53672.76 -113.5953786.35 1613.59 Pass NA NANA NA NA7/16/2019 1:57:00 AM
53652.37 -133.9853786.35 1613.59 Pass NA NANA NA NA7/17/2019 12:39:00 AM

6Detector
51125.83 -95.6251221.45 1536.64 Pass NA NANA NA NA7/16/2019 1:57:00 AM
51135.45 -86.0051221.45 1536.64 Pass NA NANA NA NA7/17/2019 12:39:00 AM

7Detector
45075.31 326.2944749.03 1342.47 Pass NA NANA NA NA7/16/2019 1:57:00 AM
45040.31 291.2944749.03 1342.47 Pass NA NANA NA NA7/17/2019 12:39:00 AM

8Detector
46763.76 628.3146135.45 1384.06 Pass NA NANA NA NA7/16/2019 1:49:00 AM
46227.87 92.4246135.45 1384.06 Pass NA NANA NA NA7/17/2019 12:35:00 AM

9Detector
47861.42 20.0747841.35 1435.24 Pass NA NANA NA NA7/16/2019 1:49:00 AM
47704.86 -136.4947841.35 1435.24 Pass NA NANA NA NA7/17/2019 12:36:00 AM

10Detector
49782.39 406.0449376.35 1481.29 Pass NA NANA NA NA7/16/2019 1:50:00 AM
49252.96 -123.3949376.35 1481.29 Pass NA NANA NA NA7/17/2019 12:36:00 AM

7/17/2019 9:44:37 PM IQC version 3.8, updated 2/25/2019Page 3 of 6
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Beta Beta Beta Beta Beta B>>A XT B>>A XT B>>A XT B>>A XT B>>A XT

11Detector
59149.99 -106.1359256.13 1777.68 Pass NA NANA NA NA7/16/2019 1:50:00 AM
59346.38 90.2659256.13 1777.68 Pass NA NANA NA NA7/17/2019 12:36:00 AM

12Detector
57118.97 -136.2657255.23 1717.66 Pass NA NANA NA NA7/16/2019 1:50:00 AM
57400.57 145.3457255.23 1717.66 Pass NA NANA NA NA7/17/2019 12:36:00 AM

13Detector
54636.51 -291.7454928.25 1647.85 Pass NA NANA NA NA7/16/2019 1:50:00 AM
54774.24 -154.0154928.25 1647.85 Pass NA NANA NA NA7/17/2019 12:36:00 AM

14Detector
51283.27 -232.7051515.98 1545.48 Pass NA NANA NA NA7/16/2019 1:50:00 AM
51443.25 -72.7251515.98 1545.48 Pass NA NANA NA NA7/17/2019 12:36:00 AM

15Detector
44638.16 -398.6945036.85 1351.11 Pass NA NANA NA NA7/16/2019 1:50:00 AM
44668.16 -368.6945036.85 1351.11 Pass NA NANA NA NA7/17/2019 12:37:00 AM

7/17/2019 9:44:37 PM IQC version 3.8, updated 2/25/2019Page 4 of 6
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
AlphaBKG BKG BKG BKG BKG BetaBKG BetaBKG BetaBKG BetaBKG BetaBKG

BKGCheck Type = 
0Detector

0.18 0.080.10 0.04 Pass 0.72 0.0040.72 0.09 Pass7/16/2019 5:20:00 AM
0.15 0.050.10 0.04 Pass 0.70 -0.0160.72 0.09 Pass7/17/2019 4:01:00 AM

1Detector
0.22 0.100.11 0.03 FAIL 0.70 0.2030.50 0.08 Pass7/16/2019 5:20:00 AM
0.20 0.090.11 0.03 FAIL 0.59 0.0870.50 0.08 Pass7/17/2019 5:42:00 AM

2Detector
0.12 0.030.09 0.03 Pass 0.43 -0.1160.54 0.09 Pass7/16/2019 5:21:00 AM
0.15 0.060.09 0.03 Pass 0.51 -0.0310.54 0.09 Pass7/17/2019 4:02:00 AM

3Detector
0.12 0.030.08 0.02 Pass 0.58 -0.1070.68 0.09 Pass7/16/2019 5:21:00 AM
0.13 0.050.08 0.02 Pass 0.65 -0.0320.68 0.09 Pass7/17/2019 5:44:00 AM

4Detector
0.19 0.080.11 0.02 FAIL 0.44 -0.0390.48 0.05 Pass7/16/2019 5:21:00 AM
0.19 0.080.11 0.02 FAIL 0.37 -0.1140.48 0.05 Pass7/17/2019 5:42:00 AM

5Detector
0.19 0.100.09 0.03 FAIL 0.53 0.0650.47 0.07 Pass7/16/2019 5:21:00 AM
0.15 0.060.09 0.03 Pass 0.46 -0.0050.47 0.07 Pass7/16/2019 9:59:00 AM
0.18 0.080.09 0.03 Pass 0.53 0.0650.47 0.07 Pass7/17/2019 4:02:00 AM

6Detector
0.28 0.120.16 0.06 Pass 0.50 -0.0170.52 0.06 Pass7/16/2019 5:21:00 AM
0.32 0.160.16 0.06 Pass 0.64 0.1230.52 0.06 Pass7/17/2019 4:02:00 AM

7Detector
0.18 0.110.07 0.03 FAIL 0.62 0.0920.52 0.07 Pass7/16/2019 5:21:00 AM
0.17 0.100.07 0.03 FAIL 0.63 0.1070.52 0.07 Pass7/17/2019 5:42:00 AM

8Detector
0.17 0.070.10 0.03 Pass 0.47 0.0250.45 0.08 Pass7/16/2019 5:21:00 AM
0.16 0.060.10 0.03 Pass 0.45 0.0000.45 0.08 Pass7/17/2019 4:04:00 AM

9Detector
0.17 0.050.12 0.03 Pass 0.41 -0.0350.44 0.05 Pass7/16/2019 5:21:00 AM
0.17 0.050.12 0.03 Pass 0.41 -0.0300.44 0.05 Pass7/17/2019 5:43:00 AM

7/17/2019 9:44:37 PM IQC version 3.8, updated 2/25/2019Page 5 of 6
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
AlphaBKG BKG BKG BKG BKG BetaBKG BetaBKG BetaBKG BetaBKG BetaBKG

10Detector
0.18 0.070.11 0.04 Pass 0.49 0.0700.42 0.09 Pass7/16/2019 5:21:00 AM
0.17 0.060.11 0.04 Pass 0.46 0.0350.42 0.09 Pass7/17/2019 4:04:00 AM

11Detector
0.18 0.080.10 0.03 Pass 0.46 -0.0090.47 0.06 Pass7/16/2019 5:22:00 AM
0.20 0.100.10 0.03 FAIL 0.57 0.0960.47 0.06 Pass7/17/2019 4:04:00 AM

12Detector
0.11 0.000.11 0.04 Pass 0.47 -0.0270.49 0.11 Pass7/16/2019 5:22:00 AM
0.13 0.010.11 0.04 Pass 0.38 -0.1120.49 0.11 Pass7/17/2019 4:04:00 AM

13Detector
0.17 0.020.14 0.02 Pass 0.35 -0.1300.48 0.07 Pass7/16/2019 5:22:00 AM
0.15 0.010.14 0.02 Pass 0.48 -0.0050.48 0.07 Pass7/17/2019 4:05:00 AM

14Detector
0.12 0.010.11 0.04 Pass 0.41 -0.0290.43 0.07 Pass7/16/2019 5:22:00 AM
0.15 0.040.11 0.04 Pass 0.45 0.0160.43 0.07 Pass7/17/2019 4:05:00 AM

15Detector
0.11 -0.040.15 0.02 Pass 0.47 -0.0800.55 0.05 Pass7/16/2019 5:22:00 AM
0.29 0.140.15 0.02 FAIL 0.83 0.2810.55 0.05 FAIL7/17/2019 4:05:00 AM
0.21 0.060.15 0.02 Pass 0.52 -0.0300.55 0.05 Pass7/17/2019 9:24:00 AM

The Alpha and Beta +/- limit for Background is stated at 1 StDev.    Flags are "FAIL" > 3 StDev.

The Alpha and Beta +/- limit for Efficiency is stated at 3%.    Flags are "FAIL" > 3%. 

The Alpha +/- limit for Crosstalk is stated at 1 StDev.  Flags are "Warning > 2 StDev and "DOEF" > 3 StDev.  Beta is negligible, for trend only ("NA").

The Alpha and Beta +/- limit are based upon initial 20-point population.

Times shown reflect the end of the count duration.

7/17/2019 9:44:37 PM IQC version 3.8, updated 2/25/2019Page 6 of 6
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Alpha Alpha Alpha Alpha Alpha A>>B XT A>>B XT A>>B XT A>>B XT A>>B XT

AlphaCheck Type = 
0Detector

13191.62 762.1412429.48 372.88 FAIL 4508.00 290.3254217.68 31.15 DOEF7/17/2019 12:34:00 AM
11942.24 -487.2312429.48 372.88 FAIL 4182.00 -35.6754217.68 31.15 Pass7/18/2019 12:11:00 AM

1Detector
13213.23 -302.4913515.73 405.47 Pass 4738.00 159.6004578.40 63.08 WARNING7/17/2019 12:34:00 AM
13055.37 -460.3613515.73 405.47 FAIL 4621.50 43.1004578.40 63.08 Pass7/17/2019 2:19:00 AM
12992.28 -523.4513515.73 405.47 FAIL 4602.00 23.6004578.40 63.08 Pass7/18/2019 12:11:00 AM

2Detector
12958.14 -1109.9114068.05 422.04 FAIL 4677.50 -124.7504802.25 75.57 Pass7/17/2019 12:34:00 AM
13156.16 -911.8914068.05 422.04 FAIL 4699.50 -102.7504802.25 75.57 Pass7/18/2019 12:11:00 AM

3Detector
11917.22 -1354.3113271.53 398.15 FAIL 4198.00 -151.0254349.03 65.64 WARNING7/17/2019 12:34:00 AM
13040.83 -230.6913271.53 398.15 Pass 4510.50 161.4754349.03 65.64 WARNING7/17/2019 2:20:00 AM
12913.03 -358.4913271.53 398.15 Pass 4543.00 193.9754349.03 65.64 WARNING7/17/2019 2:23:00 AM
12966.21 -305.3113271.53 398.15 Pass 4485.50 136.4754349.03 65.64 WARNING7/18/2019 12:11:00 AM

4Detector
16096.44 -460.4116556.85 496.71 Pass 6253.50 117.7006135.80 62.86 Pass7/17/2019 12:34:00 AM
16095.94 -460.9116556.85 496.71 Pass 6190.50 54.7006135.80 62.86 Pass7/17/2019 2:19:00 AM
16264.40 -292.4516556.85 496.71 Pass 6131.00 -4.8006135.80 62.86 Pass7/18/2019 12:12:00 AM

5Detector
15492.53 -181.1415673.68 470.21 Pass 6374.50 269.5256104.98 888.40 Pass7/17/2019 12:35:00 AM
15397.38 -276.3015673.68 470.21 Pass 6319.50 214.5256104.98 888.40 Pass7/18/2019 12:12:00 AM

6Detector
14412.02 -324.5314736.55 442.10 Pass 5643.50 145.2255498.28 745.70 Pass7/17/2019 12:35:00 AM
14348.43 -388.1214736.55 442.10 Pass 5534.50 36.2255498.28 745.70 Pass7/18/2019 12:11:00 AM

7Detector
14939.75 -445.9015385.65 461.57 Pass 5717.00 -43.0505760.05 798.95 Pass7/17/2019 12:35:00 AM
15043.99 -341.6615385.65 461.57 Pass 5803.00 42.9505760.05 798.95 Pass7/17/2019 2:19:00 AM
14940.81 -444.8415385.65 461.57 Pass 5767.50 7.4505760.05 798.95 Pass7/18/2019 12:12:00 AM

8Detector
12345.21 724.6611620.55 348.62 FAIL 4318.50 534.5003784.00 489.68 Pass7/17/2019 12:40:00 AM
11417.60 -202.9511620.55 348.62 Pass 3921.00 137.0003784.00 489.68 Pass7/18/2019 12:16:00 AM
11319.87 -300.6811620.55 348.62 Pass 4096.00 312.0003784.00 489.68 Pass7/18/2019 2:40:00 AM

7/18/2019 12:42:19 PM IQC version 3.8, updated 2/25/2019Page 1 of 6
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Alpha Alpha Alpha Alpha Alpha A>>B XT A>>B XT A>>B XT A>>B XT A>>B XT

9Detector
13378.11 -166.0413544.15 406.32 Pass 4696.00 68.5004627.50 61.77 Pass7/17/2019 12:40:00 AM
12905.01 -639.1413544.15 406.32 FAIL 4597.00 -30.5004627.50 61.77 Pass7/17/2019 2:22:00 AM
12797.32 -746.8313544.15 406.32 FAIL 4580.00 -47.5004627.50 61.77 Pass7/18/2019 12:16:00 AM

10Detector
12755.16 -1205.1613960.33 418.81 FAIL 4758.50 -96.2754854.78 66.79 Pass7/17/2019 12:41:00 AM
12870.49 -1089.8413960.33 418.81 FAIL 4793.50 -61.2754854.78 66.79 Pass7/18/2019 12:16:00 AM

11Detector
11857.07 -1524.9513382.03 401.46 FAIL 4444.50 -202.4254646.93 43.88 DOEF7/17/2019 12:41:00 AM
12847.93 -534.0913382.03 401.46 FAIL 4727.50 80.5754646.93 43.88 Pass7/18/2019 12:16:00 AM

12Detector
16584.57 29.2916555.28 496.66 Pass 5766.50 173.1755593.33 888.56 Pass7/17/2019 12:41:00 AM
16583.64 28.3616555.28 496.66 Pass 5541.50 -51.8255593.33 888.56 Pass7/18/2019 12:16:00 AM

13Detector
16201.68 -287.4516489.13 494.67 Pass 5990.00 158.4755831.53 819.12 Pass7/17/2019 12:41:00 AM
16451.83 -37.2916489.13 494.67 Pass 5872.50 40.9755831.53 819.12 Pass7/18/2019 12:16:00 AM

14Detector
14328.82 -880.3315209.15 456.27 FAIL 5622.50 -147.9505770.45 63.71 WARNING7/17/2019 12:41:00 AM
14392.03 -817.1215209.15 456.27 FAIL 5580.50 -189.9505770.45 63.71 WARNING7/18/2019 12:16:00 AM

15Detector
14455.62 -435.0614890.68 446.72 Pass 5385.00 23.5005361.50 749.04 Pass7/17/2019 12:41:00 AM
14571.45 -319.2314890.68 446.72 Pass 5413.00 51.5005361.50 749.04 Pass7/18/2019 12:16:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Beta Beta Beta Beta Beta B>>A XT B>>A XT B>>A XT B>>A XT B>>A XT

BetaCheck Type = 
0Detector

49934.46 1351.2948583.18 1457.50 Pass NA NANA NA NA7/17/2019 12:40:00 AM
49810.29 1227.1248583.18 1457.50 Pass NA NANA NA NA7/18/2019 12:16:00 AM

1Detector
48712.90 1053.0547659.85 1429.80 Pass NA NANA NA NA7/17/2019 12:40:00 AM
48472.08 812.2347659.85 1429.80 Pass NA NANA NA NA7/18/2019 12:16:00 AM

2Detector
50196.14 308.3249887.83 1496.63 Pass NA NANA NA NA7/17/2019 12:40:00 AM
50250.45 362.6249887.83 1496.63 Pass NA NANA NA NA7/18/2019 12:16:00 AM

3Detector
59078.25 59.4259018.83 1770.56 Pass NA NANA NA NA7/17/2019 12:40:00 AM
59689.83 671.0159018.83 1770.56 Pass NA NANA NA NA7/18/2019 12:16:00 AM

4Detector
56320.03 -252.1056572.13 1697.16 Pass NA NANA NA NA7/17/2019 12:39:00 AM
56294.09 -278.0356572.13 1697.16 Pass NA NANA NA NA7/18/2019 12:16:00 AM

5Detector
53652.37 -133.9853786.35 1613.59 Pass NA NANA NA NA7/17/2019 12:39:00 AM
53903.56 117.2153786.35 1613.59 Pass NA NANA NA NA7/18/2019 12:16:00 AM

6Detector
51135.45 -86.0051221.45 1536.64 Pass NA NANA NA NA7/17/2019 12:39:00 AM
51322.05 100.6051221.45 1536.64 Pass NA NANA NA NA7/18/2019 12:16:00 AM

7Detector
45040.31 291.2944749.03 1342.47 Pass NA NANA NA NA7/17/2019 12:39:00 AM
45323.19 574.1744749.03 1342.47 Pass NA NANA NA NA7/18/2019 12:16:00 AM

8Detector
46227.87 92.4246135.45 1384.06 Pass NA NANA NA NA7/17/2019 12:35:00 AM
46803.24 667.7946135.45 1384.06 Pass NA NANA NA NA7/18/2019 12:11:00 AM

9Detector
47704.86 -136.4947841.35 1435.24 Pass NA NANA NA NA7/17/2019 12:36:00 AM
48032.15 190.8047841.35 1435.24 Pass NA NANA NA NA7/18/2019 12:11:00 AM

10Detector
49252.96 -123.3949376.35 1481.29 Pass NA NANA NA NA7/17/2019 12:36:00 AM
49582.42 206.0749376.35 1481.29 Pass NA NANA NA NA7/18/2019 12:11:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Beta Beta Beta Beta Beta B>>A XT B>>A XT B>>A XT B>>A XT B>>A XT

11Detector
59346.38 90.2659256.13 1777.68 Pass NA NANA NA NA7/17/2019 12:36:00 AM
59262.90 6.7759256.13 1777.68 Pass NA NANA NA NA7/18/2019 12:11:00 AM

12Detector
57400.57 145.3457255.23 1717.66 Pass NA NANA NA NA7/17/2019 12:36:00 AM
57580.22 325.0057255.23 1717.66 Pass NA NANA NA NA7/18/2019 12:11:00 AM

13Detector
54774.24 -154.0154928.25 1647.85 Pass NA NANA NA NA7/17/2019 12:36:00 AM
54804.78 -123.4754928.25 1647.85 Pass NA NANA NA NA7/18/2019 12:11:00 AM

14Detector
51443.25 -72.7251515.98 1545.48 Pass NA NANA NA NA7/17/2019 12:36:00 AM
51740.61 224.6351515.98 1545.48 Pass NA NANA NA NA7/18/2019 12:11:00 AM

15Detector
44668.16 -368.6945036.85 1351.11 Pass NA NANA NA NA7/17/2019 12:37:00 AM
45031.15 -5.7045036.85 1351.11 Pass NA NANA NA NA7/18/2019 12:11:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
AlphaBKG BKG BKG BKG BKG BetaBKG BetaBKG BetaBKG BetaBKG BetaBKG

BKGCheck Type = 
0Detector

0.15 0.050.10 0.04 Pass 0.70 -0.0160.72 0.09 Pass7/17/2019 4:01:00 AM
0.11 0.010.10 0.04 Pass 0.78 0.0590.72 0.09 Pass7/18/2019 5:26:00 AM

1Detector
0.20 0.090.11 0.03 FAIL 0.59 0.0870.50 0.08 Pass7/17/2019 5:42:00 AM
0.18 0.070.11 0.03 Pass 0.64 0.1380.50 0.08 Pass7/18/2019 5:26:00 AM

2Detector
0.15 0.060.09 0.03 Pass 0.51 -0.0310.54 0.09 Pass7/17/2019 4:02:00 AM
0.16 0.070.09 0.03 Pass 0.64 0.0940.54 0.09 Pass7/18/2019 5:26:00 AM

3Detector
0.13 0.050.08 0.02 Pass 0.65 -0.0320.68 0.09 Pass7/17/2019 5:44:00 AM
0.13 0.040.08 0.02 Pass 0.78 0.0980.68 0.09 Pass7/18/2019 5:26:00 AM

4Detector
0.19 0.080.11 0.02 FAIL 0.37 -0.1140.48 0.05 Pass7/17/2019 5:42:00 AM
0.35 0.240.11 0.02 FAIL 0.86 0.3770.48 0.05 FAIL7/18/2019 5:26:00 AM
0.23 0.110.11 0.02 FAIL 0.49 0.0120.48 0.05 Pass7/18/2019 10:25:00 AM

5Detector
0.18 0.080.09 0.03 Pass 0.53 0.0650.47 0.07 Pass7/17/2019 4:02:00 AM
0.20 0.110.09 0.03 FAIL 0.60 0.1300.47 0.07 Pass7/18/2019 5:26:00 AM

6Detector
0.32 0.160.16 0.06 Pass 0.64 0.1230.52 0.06 Pass7/17/2019 4:02:00 AM
0.25 0.090.16 0.06 Pass 0.44 -0.0770.52 0.06 Pass7/18/2019 5:26:00 AM

7Detector
0.17 0.100.07 0.03 FAIL 0.63 0.1070.52 0.07 Pass7/17/2019 5:42:00 AM
0.35 0.280.07 0.03 FAIL 0.96 0.4320.52 0.07 FAIL7/18/2019 5:26:00 AM
0.19 0.110.07 0.03 FAIL 0.55 0.0220.52 0.07 Pass7/18/2019 10:25:00 AM

8Detector
0.16 0.060.10 0.03 Pass 0.45 0.0000.45 0.08 Pass7/17/2019 4:04:00 AM
0.16 0.060.10 0.03 Pass 0.55 0.1050.45 0.08 Pass7/18/2019 6:01:00 AM

9Detector
0.17 0.050.12 0.03 Pass 0.41 -0.0300.44 0.05 Pass7/17/2019 5:43:00 AM
0.19 0.080.12 0.03 Pass 0.43 -0.0100.44 0.05 Pass7/18/2019 5:26:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
AlphaBKG BKG BKG BKG BKG BetaBKG BetaBKG BetaBKG BetaBKG BetaBKG

10Detector
0.17 0.060.11 0.04 Pass 0.46 0.0350.42 0.09 Pass7/17/2019 4:04:00 AM
0.14 0.030.11 0.04 Pass 0.42 -0.0050.42 0.09 Pass7/18/2019 5:26:00 AM

11Detector
0.20 0.100.10 0.03 FAIL 0.57 0.0960.47 0.06 Pass7/17/2019 4:04:00 AM
0.19 0.090.10 0.03 FAIL 0.39 -0.0790.47 0.06 Pass7/18/2019 5:26:00 AM

12Detector
0.13 0.010.11 0.04 Pass 0.38 -0.1120.49 0.11 Pass7/17/2019 4:04:00 AM
0.17 0.060.11 0.04 Pass 0.37 -0.1220.49 0.11 Pass7/18/2019 5:26:00 AM

13Detector
0.15 0.010.14 0.02 Pass 0.48 -0.0050.48 0.07 Pass7/17/2019 4:05:00 AM
0.16 0.020.14 0.02 Pass 0.51 0.0300.48 0.07 Pass7/18/2019 5:26:00 AM

14Detector
0.15 0.040.11 0.04 Pass 0.45 0.0160.43 0.07 Pass7/17/2019 4:05:00 AM
0.15 0.040.11 0.04 Pass 0.46 0.0260.43 0.07 Pass7/18/2019 5:26:00 AM

15Detector
0.29 0.140.15 0.02 FAIL 0.83 0.2810.55 0.05 FAIL7/17/2019 4:05:00 AM
0.21 0.060.15 0.02 Pass 0.52 -0.0300.55 0.05 Pass7/17/2019 9:24:00 AM
0.16 0.010.15 0.02 Pass 0.56 0.0110.55 0.05 Pass7/18/2019 5:26:00 AM

The Alpha and Beta +/- limit for Background is stated at 1 StDev.    Flags are "FAIL" > 3 StDev.

The Alpha and Beta +/- limit for Efficiency is stated at 3%.    Flags are "FAIL" > 3%. 

The Alpha +/- limit for Crosstalk is stated at 1 StDev.  Flags are "Warning > 2 StDev and "DOEF" > 3 StDev.  Beta is negligible, for trend only ("NA").

The Alpha and Beta +/- limit are based upon initial 20-point population.

Times shown reflect the end of the count duration.
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Ra-226 Calibration 
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Ra226 ICV

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
12 90.49% 98.02% 90.70% 93.07%

Standard ID
Ra-226
Ra-226_00025 #1063071
Cert # 104858
Added: 1mL
Activity 3788.19152 pCi/mL

Prep Batch: 291970
Detector 1 Activity Units

12 Low Mass (0.0133g) 3.428E+03  pCi/mL

2 Activity Units
Medium Mass (0.0276g) 3.713E+03  pCi/mL

3 Activity Units
High Mass (0.0487g) 3.436E+03  pCi/mL

Orange Ra226 ICV 2017

SOP: ST-RD-0403 current rev Ra226 ICV Orange 2017.xls Printed: 7/17/2017

Page 376 of 409



Alpha/Beta Count Results
Sample Activity Report

Orange 12-15 - A Addr: 12

Repeat 11Sample ID ICVRa6-1063071;3-A

 Carrier No. 0

Batch ID 291970

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 l sd 0 l

0 0Residual Wt mg sd mg

0.00Count Began 2/15/2017 11:01:53 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/15/2017 11:06:56 AM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.150 11,486 2,297.200 2,297.050

sd 0.000 0.012 107.173 21.435 21.435

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.487 10,270 2,054.000 2,053.513

sd 0.000 0.022 101.341 20.268 20.268

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
pCi/ldpm dpm pCi/l pCi/l Ratio

Alpha 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Tb = Ts < 10 Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Orange 12-15 - A Addr: 12

Repeat 12Sample ID ICVRa6-1063071;2-A

 Carrier No. 0

Batch ID 291970

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 l sd 0 l

0 0Residual Wt mg sd mg

0.00Count Began 2/15/2017 11:09:08 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/15/2017 11:14:11 AM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.150 12,145 2,429.000 2,428.850

sd 0.000 0.012 110.204 22.041 22.041

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.487 8,975 1,795.000 1,794.513

sd 0.000 0.022 94.736 18.947 18.947

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
pCi/ldpm dpm pCi/l pCi/l Ratio

Alpha 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Tb = Ts < 10 Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Orange 12-15 - A Addr: 12

Repeat 13Sample ID ICVRa6-1063071;1-A

 Carrier No. 0

Batch ID 291970

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 l sd 0 l

0 0Residual Wt mg sd mg

0.00Count Began 2/15/2017 11:16:15 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/15/2017 11:21:17 AM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.150 9,949 1,989.800 1,989.650

sd 0.000 0.012 99.745 19.949 19.949

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.487 7,305 1,461.000 1,460.513

sd 0.000 0.022 85.469 17.094 17.094

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
pCi/ldpm dpm pCi/l pCi/l Ratio

Alpha 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Tb = Ts < 10 Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Ra226 ICV

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
15 87.96% 96.33% 88.41% 90.90%

Standard ID
Ra-226
Ra-226_00025 #1063071
Cert # 104858
Added: 1mL
Activity 3788.19152 pCi/mL

Prep Batch: 291970
Detector 1 Activity Units

15 Low Mass (0.0133g) 3.332E+03  pCi/mL

2 Activity Units
Medium Mass (0.0276g) 3.649E+03  pCi/mL

3 Activity Units
High Mass (0.0487g) 3.349E+03  pCi/mL

Orange Ra226 ICV 2017

SOP: ST-RD-0403 current rev Ra226 ICV Orange 2017.xls Printed: 7/17/2017
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Alpha/Beta Count Results
Sample Activity Report

Orange 12-15 - D Addr: 15

Repeat 14Sample ID ICVRa6-1063071;-3-A

 Carrier No. 0

Batch ID 291970

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 l sd 0 l

0 0Residual Wt mg sd mg

0.00Count Began 2/15/2017 11:24:28 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/15/2017 11:29:31 AM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.105 10,982 2,196.400 2,196.295

sd 0.000 0.010 104.795 20.959 20.959

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.394 10,286 2,057.200 2,056.806

sd 0.000 0.020 101.420 20.284 20.284

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
pCi/ldpm dpm pCi/l pCi/l Ratio

Alpha 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Tb = Ts < 10 Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Orange 12-15 - D Addr: 15

Repeat 15Sample ID ICVRa6-1063071;-2-A

 Carrier No. 0

Batch ID 291970

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 l sd 0 l

0 0Residual Wt mg sd mg

0.00Count Began 2/15/2017 11:33:09 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/15/2017 11:38:12 AM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.105 11,755 2,351.000 2,350.895

sd 0.000 0.010 108.420 21.684 21.684

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.394 8,909 1,781.800 1,781.406

sd 0.000 0.020 94.387 18.877 18.878

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
pCi/ldpm dpm pCi/l pCi/l Ratio

Alpha 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Tb = Ts < 10 Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Orange 12-15 - D Addr: 15

Repeat 16Sample ID ICVRa6-1063071;-1-A

 Carrier No. 0

Batch ID 291970

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 l sd 0 l

0 0Residual Wt mg sd mg

0.00Count Began 2/15/2017 11:42:47 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/15/2017 11:47:53 AM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.105 9,536 1,907.200 1,907.095

sd 0.000 0.010 97.652 19.530 19.530

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.394 7,271 1,454.200 1,453.806

sd 0.000 0.020 85.270 17.054 17.054

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
pCi/ldpm dpm pCi/l pCi/l Ratio

Alpha 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 1.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Tb = Ts < 10 Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Alpha Alpha Alpha Alpha Alpha A>>B XT A>>B XT A>>B XT A>>B XT A>>B XT

AlphaCheck Type = 
0Detector

13191.62 762.1412429.48 372.88 FAIL 4508.00 290.3254217.68 31.15 DOEF7/17/2019 12:34:00 AM
11942.24 -487.2312429.48 372.88 FAIL 4182.00 -35.6754217.68 31.15 Pass7/18/2019 12:11:00 AM

1Detector
13213.23 -302.4913515.73 405.47 Pass 4738.00 159.6004578.40 63.08 WARNING7/17/2019 12:34:00 AM
13055.37 -460.3613515.73 405.47 FAIL 4621.50 43.1004578.40 63.08 Pass7/17/2019 2:19:00 AM
12992.28 -523.4513515.73 405.47 FAIL 4602.00 23.6004578.40 63.08 Pass7/18/2019 12:11:00 AM

2Detector
12958.14 -1109.9114068.05 422.04 FAIL 4677.50 -124.7504802.25 75.57 Pass7/17/2019 12:34:00 AM
13156.16 -911.8914068.05 422.04 FAIL 4699.50 -102.7504802.25 75.57 Pass7/18/2019 12:11:00 AM

3Detector
11917.22 -1354.3113271.53 398.15 FAIL 4198.00 -151.0254349.03 65.64 WARNING7/17/2019 12:34:00 AM
13040.83 -230.6913271.53 398.15 Pass 4510.50 161.4754349.03 65.64 WARNING7/17/2019 2:20:00 AM
12913.03 -358.4913271.53 398.15 Pass 4543.00 193.9754349.03 65.64 WARNING7/17/2019 2:23:00 AM
12966.21 -305.3113271.53 398.15 Pass 4485.50 136.4754349.03 65.64 WARNING7/18/2019 12:11:00 AM

4Detector
16096.44 -460.4116556.85 496.71 Pass 6253.50 117.7006135.80 62.86 Pass7/17/2019 12:34:00 AM
16095.94 -460.9116556.85 496.71 Pass 6190.50 54.7006135.80 62.86 Pass7/17/2019 2:19:00 AM
16264.40 -292.4516556.85 496.71 Pass 6131.00 -4.8006135.80 62.86 Pass7/18/2019 12:12:00 AM

5Detector
15492.53 -181.1415673.68 470.21 Pass 6374.50 269.5256104.98 888.40 Pass7/17/2019 12:35:00 AM
15397.38 -276.3015673.68 470.21 Pass 6319.50 214.5256104.98 888.40 Pass7/18/2019 12:12:00 AM

6Detector
14412.02 -324.5314736.55 442.10 Pass 5643.50 145.2255498.28 745.70 Pass7/17/2019 12:35:00 AM
14348.43 -388.1214736.55 442.10 Pass 5534.50 36.2255498.28 745.70 Pass7/18/2019 12:11:00 AM

7Detector
14939.75 -445.9015385.65 461.57 Pass 5717.00 -43.0505760.05 798.95 Pass7/17/2019 12:35:00 AM
15043.99 -341.6615385.65 461.57 Pass 5803.00 42.9505760.05 798.95 Pass7/17/2019 2:19:00 AM
14940.81 -444.8415385.65 461.57 Pass 5767.50 7.4505760.05 798.95 Pass7/18/2019 12:12:00 AM

8Detector
12345.21 724.6611620.55 348.62 FAIL 4318.50 534.5003784.00 489.68 Pass7/17/2019 12:40:00 AM
11417.60 -202.9511620.55 348.62 Pass 3921.00 137.0003784.00 489.68 Pass7/18/2019 12:16:00 AM
11319.87 -300.6811620.55 348.62 Pass 4096.00 312.0003784.00 489.68 Pass7/18/2019 2:40:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Alpha Alpha Alpha Alpha Alpha A>>B XT A>>B XT A>>B XT A>>B XT A>>B XT

9Detector
13378.11 -166.0413544.15 406.32 Pass 4696.00 68.5004627.50 61.77 Pass7/17/2019 12:40:00 AM
12905.01 -639.1413544.15 406.32 FAIL 4597.00 -30.5004627.50 61.77 Pass7/17/2019 2:22:00 AM
12797.32 -746.8313544.15 406.32 FAIL 4580.00 -47.5004627.50 61.77 Pass7/18/2019 12:16:00 AM

10Detector
12755.16 -1205.1613960.33 418.81 FAIL 4758.50 -96.2754854.78 66.79 Pass7/17/2019 12:41:00 AM
12870.49 -1089.8413960.33 418.81 FAIL 4793.50 -61.2754854.78 66.79 Pass7/18/2019 12:16:00 AM

11Detector
11857.07 -1524.9513382.03 401.46 FAIL 4444.50 -202.4254646.93 43.88 DOEF7/17/2019 12:41:00 AM
12847.93 -534.0913382.03 401.46 FAIL 4727.50 80.5754646.93 43.88 Pass7/18/2019 12:16:00 AM

12Detector
16584.57 29.2916555.28 496.66 Pass 5766.50 173.1755593.33 888.56 Pass7/17/2019 12:41:00 AM
16583.64 28.3616555.28 496.66 Pass 5541.50 -51.8255593.33 888.56 Pass7/18/2019 12:16:00 AM

13Detector
16201.68 -287.4516489.13 494.67 Pass 5990.00 158.4755831.53 819.12 Pass7/17/2019 12:41:00 AM
16451.83 -37.2916489.13 494.67 Pass 5872.50 40.9755831.53 819.12 Pass7/18/2019 12:16:00 AM

14Detector
14328.82 -880.3315209.15 456.27 FAIL 5622.50 -147.9505770.45 63.71 WARNING7/17/2019 12:41:00 AM
14392.03 -817.1215209.15 456.27 FAIL 5580.50 -189.9505770.45 63.71 WARNING7/18/2019 12:16:00 AM

15Detector
14455.62 -435.0614890.68 446.72 Pass 5385.00 23.5005361.50 749.04 Pass7/17/2019 12:41:00 AM
14571.45 -319.2314890.68 446.72 Pass 5413.00 51.5005361.50 749.04 Pass7/18/2019 12:16:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Beta Beta Beta Beta Beta B>>A XT B>>A XT B>>A XT B>>A XT B>>A XT

BetaCheck Type = 
0Detector

49934.46 1351.2948583.18 1457.50 Pass NA NANA NA NA7/17/2019 12:40:00 AM
49810.29 1227.1248583.18 1457.50 Pass NA NANA NA NA7/18/2019 12:16:00 AM

1Detector
48712.90 1053.0547659.85 1429.80 Pass NA NANA NA NA7/17/2019 12:40:00 AM
48472.08 812.2347659.85 1429.80 Pass NA NANA NA NA7/18/2019 12:16:00 AM

2Detector
50196.14 308.3249887.83 1496.63 Pass NA NANA NA NA7/17/2019 12:40:00 AM
50250.45 362.6249887.83 1496.63 Pass NA NANA NA NA7/18/2019 12:16:00 AM

3Detector
59078.25 59.4259018.83 1770.56 Pass NA NANA NA NA7/17/2019 12:40:00 AM
59689.83 671.0159018.83 1770.56 Pass NA NANA NA NA7/18/2019 12:16:00 AM

4Detector
56320.03 -252.1056572.13 1697.16 Pass NA NANA NA NA7/17/2019 12:39:00 AM
56294.09 -278.0356572.13 1697.16 Pass NA NANA NA NA7/18/2019 12:16:00 AM

5Detector
53652.37 -133.9853786.35 1613.59 Pass NA NANA NA NA7/17/2019 12:39:00 AM
53903.56 117.2153786.35 1613.59 Pass NA NANA NA NA7/18/2019 12:16:00 AM

6Detector
51135.45 -86.0051221.45 1536.64 Pass NA NANA NA NA7/17/2019 12:39:00 AM
51322.05 100.6051221.45 1536.64 Pass NA NANA NA NA7/18/2019 12:16:00 AM

7Detector
45040.31 291.2944749.03 1342.47 Pass NA NANA NA NA7/17/2019 12:39:00 AM
45323.19 574.1744749.03 1342.47 Pass NA NANA NA NA7/18/2019 12:16:00 AM

8Detector
46227.87 92.4246135.45 1384.06 Pass NA NANA NA NA7/17/2019 12:35:00 AM
46803.24 667.7946135.45 1384.06 Pass NA NANA NA NA7/18/2019 12:11:00 AM

9Detector
47704.86 -136.4947841.35 1435.24 Pass NA NANA NA NA7/17/2019 12:36:00 AM
48032.15 190.8047841.35 1435.24 Pass NA NANA NA NA7/18/2019 12:11:00 AM

10Detector
49252.96 -123.3949376.35 1481.29 Pass NA NANA NA NA7/17/2019 12:36:00 AM
49582.42 206.0749376.35 1481.29 Pass NA NANA NA NA7/18/2019 12:11:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Beta Beta Beta Beta Beta B>>A XT B>>A XT B>>A XT B>>A XT B>>A XT

11Detector
59346.38 90.2659256.13 1777.68 Pass NA NANA NA NA7/17/2019 12:36:00 AM
59262.90 6.7759256.13 1777.68 Pass NA NANA NA NA7/18/2019 12:11:00 AM

12Detector
57400.57 145.3457255.23 1717.66 Pass NA NANA NA NA7/17/2019 12:36:00 AM
57580.22 325.0057255.23 1717.66 Pass NA NANA NA NA7/18/2019 12:11:00 AM

13Detector
54774.24 -154.0154928.25 1647.85 Pass NA NANA NA NA7/17/2019 12:36:00 AM
54804.78 -123.4754928.25 1647.85 Pass NA NANA NA NA7/18/2019 12:11:00 AM

14Detector
51443.25 -72.7251515.98 1545.48 Pass NA NANA NA NA7/17/2019 12:36:00 AM
51740.61 224.6351515.98 1545.48 Pass NA NANA NA NA7/18/2019 12:11:00 AM

15Detector
44668.16 -368.6945036.85 1351.11 Pass NA NANA NA NA7/17/2019 12:37:00 AM
45031.15 -5.7045036.85 1351.11 Pass NA NANA NA NA7/18/2019 12:11:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
AlphaBKG BKG BKG BKG BKG BetaBKG BetaBKG BetaBKG BetaBKG BetaBKG

BKGCheck Type = 
0Detector

0.15 0.050.10 0.04 Pass 0.70 -0.0160.72 0.09 Pass7/17/2019 4:01:00 AM
0.11 0.010.10 0.04 Pass 0.78 0.0590.72 0.09 Pass7/18/2019 5:26:00 AM

1Detector
0.20 0.090.11 0.03 FAIL 0.59 0.0870.50 0.08 Pass7/17/2019 5:42:00 AM
0.18 0.070.11 0.03 Pass 0.64 0.1380.50 0.08 Pass7/18/2019 5:26:00 AM

2Detector
0.15 0.060.09 0.03 Pass 0.51 -0.0310.54 0.09 Pass7/17/2019 4:02:00 AM
0.16 0.070.09 0.03 Pass 0.64 0.0940.54 0.09 Pass7/18/2019 5:26:00 AM

3Detector
0.13 0.050.08 0.02 Pass 0.65 -0.0320.68 0.09 Pass7/17/2019 5:44:00 AM
0.13 0.040.08 0.02 Pass 0.78 0.0980.68 0.09 Pass7/18/2019 5:26:00 AM

4Detector
0.19 0.080.11 0.02 FAIL 0.37 -0.1140.48 0.05 Pass7/17/2019 5:42:00 AM
0.35 0.240.11 0.02 FAIL 0.86 0.3770.48 0.05 FAIL7/18/2019 5:26:00 AM
0.23 0.110.11 0.02 FAIL 0.49 0.0120.48 0.05 Pass7/18/2019 10:25:00 AM

5Detector
0.18 0.080.09 0.03 Pass 0.53 0.0650.47 0.07 Pass7/17/2019 4:02:00 AM
0.20 0.110.09 0.03 FAIL 0.60 0.1300.47 0.07 Pass7/18/2019 5:26:00 AM

6Detector
0.32 0.160.16 0.06 Pass 0.64 0.1230.52 0.06 Pass7/17/2019 4:02:00 AM
0.25 0.090.16 0.06 Pass 0.44 -0.0770.52 0.06 Pass7/18/2019 5:26:00 AM

7Detector
0.17 0.100.07 0.03 FAIL 0.63 0.1070.52 0.07 Pass7/17/2019 5:42:00 AM
0.35 0.280.07 0.03 FAIL 0.96 0.4320.52 0.07 FAIL7/18/2019 5:26:00 AM
0.19 0.110.07 0.03 FAIL 0.55 0.0220.52 0.07 Pass7/18/2019 10:25:00 AM

8Detector
0.16 0.060.10 0.03 Pass 0.45 0.0000.45 0.08 Pass7/17/2019 4:04:00 AM
0.16 0.060.10 0.03 Pass 0.55 0.1050.45 0.08 Pass7/18/2019 6:01:00 AM

9Detector
0.17 0.050.12 0.03 Pass 0.41 -0.0300.44 0.05 Pass7/17/2019 5:43:00 AM
0.19 0.080.12 0.03 Pass 0.43 -0.0100.44 0.05 Pass7/18/2019 5:26:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Protean

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
AlphaBKG BKG BKG BKG BKG BetaBKG BetaBKG BetaBKG BetaBKG BetaBKG

10Detector
0.17 0.060.11 0.04 Pass 0.46 0.0350.42 0.09 Pass7/17/2019 4:04:00 AM
0.14 0.030.11 0.04 Pass 0.42 -0.0050.42 0.09 Pass7/18/2019 5:26:00 AM

11Detector
0.20 0.100.10 0.03 FAIL 0.57 0.0960.47 0.06 Pass7/17/2019 4:04:00 AM
0.19 0.090.10 0.03 FAIL 0.39 -0.0790.47 0.06 Pass7/18/2019 5:26:00 AM

12Detector
0.13 0.010.11 0.04 Pass 0.38 -0.1120.49 0.11 Pass7/17/2019 4:04:00 AM
0.17 0.060.11 0.04 Pass 0.37 -0.1220.49 0.11 Pass7/18/2019 5:26:00 AM

13Detector
0.15 0.010.14 0.02 Pass 0.48 -0.0050.48 0.07 Pass7/17/2019 4:05:00 AM
0.16 0.020.14 0.02 Pass 0.51 0.0300.48 0.07 Pass7/18/2019 5:26:00 AM

14Detector
0.15 0.040.11 0.04 Pass 0.45 0.0160.43 0.07 Pass7/17/2019 4:05:00 AM
0.15 0.040.11 0.04 Pass 0.46 0.0260.43 0.07 Pass7/18/2019 5:26:00 AM

15Detector
0.29 0.140.15 0.02 FAIL 0.83 0.2810.55 0.05 FAIL7/17/2019 4:05:00 AM
0.21 0.060.15 0.02 Pass 0.52 -0.0300.55 0.05 Pass7/17/2019 9:24:00 AM
0.16 0.010.15 0.02 Pass 0.56 0.0110.55 0.05 Pass7/18/2019 5:26:00 AM

The Alpha and Beta +/- limit for Background is stated at 1 StDev.    Flags are "FAIL" > 3 StDev.

The Alpha and Beta +/- limit for Efficiency is stated at 3%.    Flags are "FAIL" > 3%. 

The Alpha +/- limit for Crosstalk is stated at 1 StDev.  Flags are "Warning > 2 StDev and "DOEF" > 3 StDev.  Beta is negligible, for trend only ("NA").

The Alpha and Beta +/- limit are based upon initial 20-point population.

Times shown reflect the end of the count duration.
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Ra-226 ICV

Low Medium High Mean
Mass Mass Mass Recovery

Detector Recovery Recovery Recovery
4 85.77% 94.90% 88.01% 89.56%

Standard ID
Ra-226
Ra-226_00025 #1063071
Cert # 104858
Added: 1mL
Activity 3788.19152 pCi/mL

Prep Batch: 291970
Detector 1 Activity Units

4 Low Mass (0.0133g) 3.249E+03  pCi/mL

2 Activity Units
Medium Mass (0.0276g) 3.595E+03  pCi/mL

3 Activity Units
High Mass (0.0487g) 3.334E+03  pCi/mL

Purple Ra-226 ICV 2017

SOP: ST-RD-0403 current rev Ra226 ICV Purple 2017.xls Printed: 7/18/2017
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 29Sample ID ICVRa6-1063071;3-A

 Carrier No. 0

Batch ID 291970

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/21/2017 2:32:22 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/21/2017 2:37:28 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.178 20,414 4,082.800 4,082.622

sd 0.000 0.013 142.878 28.576 28.576

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.495 25,891 5,178.200 5,177.705

sd 0.000 0.022 160.907 32.181 32.181

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 30Sample ID ICVRa6-1063071;2-A

 Carrier No. 0

Batch ID 291970

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/21/2017 6:57:18 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/21/2017 7:02:29 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.178 21,399 4,279.800 4,279.622

sd 0.000 0.013 146.284 29.257 29.257

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.495 22,931 4,586.200 4,585.705

sd 0.000 0.022 151.430 30.286 30.286

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Purple 4-7 - A Addr: 4

Repeat 31Sample ID ICVRa6-1063071;1-A

 Carrier No. 0

Batch ID 291970

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 2/21/2017 7:11:59 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 2/21/2017 7:17:06 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 1.000 1.000 0.178 17,013 3,402.600 3,402.422

sd 0.000 0.013 130.434 26.087 26.087

A to B 0.000 1.000 0.000

sd 0.000 0.000

Beta 0.000 1.000 1.000 0.495 18,401 3,680.200 3,679.705

sd 0.000 0.022 135.650 27.130 27.130

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Monthly 
Backgrounds
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Alpha/Beta Count Results
Source Count Report

Orange 12-15 - A Addr: 12

Repeat 2302Sample ID ICB

ICB;Monthly Background Check Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 8/3/2019 5:30:53 PM Calibration Date 8/4/2012 9:20:16 AM Decay Factor 1.000

Count Ended 8/4/2019 10:11:51 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 109 0.109 0.000 0.109

sd 10.440 0.010 0.000 0.010

Beta 549 0.549 0.000 0.549

sd 23.431 0.023 0.000 0.023

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

Protean Instrument Corporation Vista 2000 Report 2.4
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Alpha/Beta Count Results
Source Count Report

Orange 12-15 - D Addr: 15

Repeat 2305Sample ID ICB

ICB;Monthly Background Check Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 8/3/2019 5:31:06 PM Calibration Date 8/4/2012 9:20:16 AM Decay Factor 1.000

Count Ended 8/4/2019 10:12:01 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 165 0.165 0.000 0.165

sd 12.845 0.013 0.000 0.013

Beta 492 0.492 0.000 0.492

sd 22.181 0.022 0.000 0.022

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

Protean Instrument Corporation Vista 2000 Report 2.4
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Alpha/Beta Count Results
Source Count Report

Protean 0-3 - D Addr: 3

Repeat 725Sample ID ICB

ICB; Monthly Backgrounds Carrier No. 0

Batch ID ICB;Monthly Backgrounds

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 8/2/2019 1:38:30 PM Calibration Date 2/15/2016 5:20:09 PM Decay Factor 1.000

Count Ended 8/3/2019 6:19:19 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 83 0.083 0.000 0.083

sd 9.110 0.009 0.000 0.009

Beta 652 0.652 0.000 0.652

sd 25.534 0.026 0.000 0.026

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

Protean Instrument Corporation Vista 2000 Report 2.4
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Alpha/Beta Count Results
Source Count Report

Protean 4-7 - B Addr: 5

Repeat 727Sample ID ICB

ICB; Monthly Backgrounds Carrier No. 0

Batch ID ICB;Monthly Backgrounds

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 8/2/2019 1:38:46 PM Calibration Date 2/15/2016 5:20:09 PM Decay Factor 1.000

Count Ended 8/3/2019 6:19:40 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 155 0.155 0.000 0.155

sd 12.450 0.012 0.000 0.012

Beta 440 0.440 0.000 0.440

sd 20.976 0.021 0.000 0.021

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

Protean Instrument Corporation Vista 2000 Report 2.4
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Alpha/Beta Count Results
Source Count Report

Protean 12-15 - A Addr: 12

Repeat 734Sample ID ICB

ICB; Monthly Backgrounds Carrier No. 0

Batch ID ICB;Monthly Backgrounds

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 8/2/2019 1:39:39 PM Calibration Date 2/15/2016 5:20:09 PM Decay Factor 1.000

Count Ended 8/3/2019 6:20:33 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 63 0.063 0.000 0.063

sd 7.937 0.008 0.000 0.008

Beta 417 0.417 0.000 0.417

sd 20.421 0.020 0.000 0.020

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

Protean Instrument Corporation Vista 2000 Report 2.4

Page 401 of 409



Alpha/Beta Count Results
Source Count Report

Purple 4-7 - A Addr: 4

Repeat 2258Sample ID ICB

None Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 8/3/2019 6:04:42 PM Calibration Date 7/27/2018 3:07:26 PM Decay Factor 1.000

Count Ended 8/4/2019 10:45:44 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 165 0.165 0.000 0.165

sd 12.845 0.013 0.000 0.013

Beta 462 0.462 0.000 0.462

sd 21.494 0.021 0.000 0.021

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

Protean Instrument Corporation Vista 2000 Report 2.4
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Gas Flow Proportional Counter Run Log

Orange12Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

1502/14/17  23:07 PSICRA6 160-292941/1
Batch

Analysis

292941

Count

PSICRA6 160-292941/202/14/17  23:23 29294115
PSICRA6 160-292941/302/14/17  23:47 29294115
PSICRA6 160-292941/402/15/17  00:05 29294115
PSICRA6 160-292941/502/15/17  00:23 29294115
PSICRA6 160-292941/602/15/17  01:01 29294115
PSICRA6 160-292941/702/15/17  01:18 29294115
PSICVRA6 160-292941/802/15/17  11:01 2929415
PSICVRA6 160-292941/902/15/17  11:09 2929415
PSICVRA6 160-292941/1002/15/17  11:16 2929415
PSICB 160-437821/108/03/19  17:30 4378211000
KLSCCVB 160-438093/1308/04/19  10:40 4380932
KLSCCVA 160-438093/4508/04/19  10:54 4380932
KLSCCB 160-438093/6108/04/19  11:03 438093200

ZZZZZ08/04/19  21:14 438093100
KLSLCS 160-431274/1-A08/04/19  23:09 438093 903.0431274100

Orange15Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

1502/14/17  23:23 PSICRA6 160-292944/1
Batch

Analysis

292944

Count

PSICRA6 160-292944/202/14/17  23:48 29294415
PSICRA6 160-292944/302/15/17  00:05 29294415
PSICRA6 160-292944/402/15/17  00:23 29294415
PSICRA6 160-292944/502/15/17  00:40 29294415
PSICRA6 160-292944/602/15/17  01:01 29294415
PSICRA6 160-292944/702/15/17  01:18 29294415
PSICVRA6 160-292944/802/15/17  11:24 2929445
PSICVRA6 160-292944/902/15/17  11:33 2929445
PSICVRA6 160-292944/1002/15/17  11:42 2929445
PSICB 160-437826/108/03/19  17:31 4378261000
KLSCCVB 160-438093/1608/04/19  10:41 4380932
KLSCCVA 160-438093/4808/04/19  10:55 4380932
KLSCCB 160-438093/6408/04/19  11:03 438093200

ZZZZZ08/04/19  21:14 438093100
KLS160-33893-K-1-A DU08/04/19  23:09 438093 903.0431274100

Protean3Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

207/18/19  00:07 CCVA 160-435521/12
Batch

Analysis

435521

Count

CCVB 160-435521/2007/18/19  00:14 4355212
CCB 160-435521/3307/18/19  02:06 435521200
ZZZZZ07/18/19  09:34 435521200

CDRICRA6 160-435521/5807/18/19  13:30 43552115
CDRICRA6 160-435521/6507/18/19  13:48 43552115
CDRICVRA6-1063071RA307/18/19  15:15 4355215
CDRICVRA6-1063071RA207/18/19  15:21 4355215
CDRICVRA6-1063071RA107/18/19  15:28 4355215

ZZZZZ07/18/19  20:39 435521100
ZZZZZ07/18/19  22:36 435521100

PSICB 160-437808/108/02/19  13:38 4378081000
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Protean3 (Continued)Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

208/05/19  01:36 CDRCCVA 160-438157/4
Batch

Analysis

438157

Count

CDRCCVB 160-438157/2008/05/19  01:41 4381572
CDRCCB 160-438157/3508/05/19  01:44 438157200
CDR160-34285-1 Rinsate-108/05/19  06:44 438157 903.0431274100

ZZZZZ08/05/19  08:40 438157200
ZZZZZ08/05/19  12:46 438157200
ZZZZZ08/05/19  17:48 438157200
ZZZZZ08/05/19  21:12 438157200

Protean5Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

207/18/19  00:07 CCVA 160-435521/14
Batch

Analysis

435521

Count

CCVB 160-435521/2207/18/19  00:14 4355212
CCB 160-435521/3507/18/19  02:06 435521200
ZZZZZ07/18/19  09:34 435521200

CDRICRA6 160-435521/6007/18/19  13:30 43552115
CDRICRA6 160-435521/6707/18/19  13:49 43552115
CDRICVRA6-1063071RA307/18/19  15:28 4355215
CDRICVRA6-1063071RA207/18/19  15:34 4355215
CDRICVRA6-1063071RA107/18/19  15:41 4355215
PSICB 160-437811/108/02/19  13:38 4378111000
CDRCCVA 160-438157/608/05/19  01:36 4381572
CDRCCVB 160-438157/2208/05/19  01:41 4381572
CDRCCB 160-438157/3708/05/19  01:45 438157200
CDR160-34285-2 Rinsate-208/05/19  06:44 438157 903.0431274100

ZZZZZ08/05/19  08:40 438157200
ZZZZZ08/05/19  12:45 438157200
ZZZZZ08/05/19  18:40 438157200

Protean12Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

1507/17/19  00:12 CDRICRA6 160-435081/1
Batch

Analysis

435081

Count

CCVB 160-435081/2107/17/19  00:34 4350812
CCVA 160-435081/3707/17/19  00:39 4350812
CCB 160-435081/4707/17/19  00:44 435081200
ZZZZZ07/17/19  06:23 435081100
ZZZZZ07/17/19  08:47 435081200
ZZZZZ07/17/19  14:23 435081200

CDRICAIR 160-435081/11207/17/19  20:35 4350815
CDRICAIR 160-435081/11307/17/19  20:42 4350815
PSICB 160-437817/108/02/19  13:39 4378171000
CDRCCVA 160-438157/1308/05/19  01:37 4381572
CDRCCVB 160-438157/2908/05/19  01:43 4381572
CDRCCB 160-438157/4208/05/19  01:48 438157200
CDR160-34285-3 Rinsate-308/05/19  06:44 438157 903.0431274100

ZZZZZ08/05/19  08:41 438157200
ZZZZZ08/05/19  12:45 438157200
ZZZZZ08/05/19  17:48 438157200
ZZZZZ08/05/19  21:12 438157200
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Purple4Detector:

Analysis Date Lab Sample ID Client Sample ID
Prep

MethodMinutes Batch Initials
Analyst

1502/17/17  01:15 PSICRA6 160-293742/1
Batch

Analysis

293742

Count

PSICRA6 160-293742/202/17/17  01:32 29374215
PSICRA6 160-293742/302/17/17  01:55 29374215
PSICRA6 160-293742/402/17/17  02:12 29374215
PSICRA6 160-293742/502/17/17  02:29 29374215
PSICRA6 160-293742/602/17/17  03:04 29374215
PSICRA6 160-293742/702/17/17  03:21 29374215
PSICVRA6 160-293742/802/21/17  14:32 2937425
PSICVRA6 160-293742/902/21/17  18:57 2937425
PSICVRA6 160-293742/1002/21/17  19:11 2937425
PSICB 160-437865/108/03/19  18:04 4378651000
CDRCCVB 160-438000/108/05/19  00:00 4380002
CDRCCVA 160-438000/1808/05/19  00:12 4380002
CDRCCB 160-438000/3308/05/19  00:40 438000200

ZZZZZ08/05/19  06:42 438000100
ZZZZZ08/05/19  08:51 438000200
ZZZZZ08/05/19  13:37 438000100

CDRMB 160-431274/23-A08/05/19  17:37 438000 903.0431274100
ZZZZZ08/05/19  20:44 438000100
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Login Sample Receipt Checklist

Client: ARCADIS U.S., Inc. Job Number: 160-34285-1

SDG Number: Rinsate

Login Number: 34285

Question Answer Comment

Creator: Vania, Ivan H

List Source: Eurofins TestAmerica, St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

TrueSample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice. non-rad received on ice

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

N/ASample bottles are completely filled.

N/ASample Preservation Verified. Samples require preservation upon arrival at lab

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

N/AMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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SUMMARY 

This data quality assessment summarizes the review of Sample Delivery Group (SDG) 160-36453-1 for 

samples collected in association with the Cameron Area Mine Sites, A&B No. 2 Abandoned Uranium 

Mines, Cameron Chapter, Navajo Nation, located in Coconino County, Arizona. The review was 

conducted as a Tier IV evaluation and included review of data package completeness. Only analytical 

data as reported by the laboratory were reviewed for this validation. Field documentation was not 

included in this review. Included with this assessment are the validation annotated sample result sheets 

and chain-of-custody (COC) records. Analyses were performed for the samples listed in the table below. 

SDG Sample ID Laboratory ID Matrix 
Sample 

Collection 
Date 

Parent Sample
Analysis 

Metals Radio. Misc.

160-36453-1

AB03-BSA2-01 160-36453-1 Soil 11/12/2019 X X 

AB03-BSA2-02 160-36453-2 Soil 11/12/2019 X X 

AB03-BSA2-03 160-36453-3 Soil 11/12/2019 X X 

AB03-BSA2-04 160-36453-4 Soil 11/12/2019 X X 

AB03-BSA2-05 160-36453-5 Soil 11/12/2019 X X 

AB03-BSA2-06 160-36453-6 Soil 11/12/2019 X X 

AB03-BSA2-07 160-36453-7 Soil 11/12/2019 X X 

AB03-BSA2-08 160-36453-8 Soil 11/12/2019 X X 

AB03-BSA2-09 160-36453-9 Soil 11/12/2019 X X 

AB03-BSA2-10 160-36453-10 Soil 11/12/2019 X X 

AB03-BSA2-11 160-36453-11 Soil 11/12/2019 X X 

AB03-BSA2-12 160-36453-12 Soil 11/12/2019 X X 

AB03-BSA2-13 160-36453-13 Soil 11/12/2019 X X 

AB03-BSA2-14 160-36453-14 Soil 11/12/2019 X X 

AB03-BSA2-15 160-36453-15 Soil 11/12/2019 X X 

AB03-WT04-01 160-36453-16 Soil 11/12/2019 X X 

AB03-WT03-01 160-36453-17 Soil 11/12/2019 X X 

AB03-WT03-02 160-36453-18 Soil 11/12/2019 X X 

AB03-WT02-01 160-36453-19 Soil 11/12/2019 X X 

AB03-WT05-01 160-36453-20 Soil 11/12/2019 X X 

AB03-WT01-01 160-36453-21 Soil 11/12/2019 X X 

AB03-WT01-02 160-36453-22 Soil 11/12/2019 X X 

DUP-2 160-36453-23 Soil 11/12/2019 AB03-BSA2-09 X X 

Rinsate-5 160-36453-24 Water 11/12/2019 X X 

Notes: 

1. Misc. = miscellaneous 

2. Radio. = radiological 

3. As specified on the COC, sample AB03-BSA2-09 was used in the matrix spike/matrix spike 

duplicate sample analysis. 
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ANALYTICAL DATA PACKAGE DOCUMENTATION 

The table below presents the evaluation of the data package completeness. 

Items Reviewed 

Reported 
Performance 
Acceptable 

Not 
Required No Yes No Yes 

1. Sample receipt condition X X 

2. Requested analyses and sample results X X 

3. Master tracking list X X 

4. Methods of analysis X X 

5. Reporting limits (RLs) X X 

6. Sample collection date X X 

7. Laboratory sample received date X X 

8.     Sample preservation verification (as applicable) X X 

9. Sample preparation/extraction/analysis dates X X 

10. Fully executed chain of custody form  X X 

11. Narrative summary of quality assurance (QA) or sample 
problems provided 

X X 

12. Data package completeness and compliance X X 



DATA REVIEW REPORT  

arcadis.com
\\arcadis-us.com\officedata\Syracuse-NY\Project_Data\Project Chemistry\Data Validation Reports\2020\35348-35500\35446\160-36453-1_DV35446R.docx 4 

INTRODUCTION – INORGANIC ANALYSIS 

Analyses were performed according to United States Environmental Protection Agency (USEPA) 

Methods 901.1 and 903.0, and USEPA SW-846 Methods 6020B. Data were reviewed in accordance with 

the method-specified criteria, Contract Laboratory Program National Functional Guidelines for Inorganic 

Data Review (USEPA 2004b), Multi-Agency Radiological Laboratory Analytical Protocols Manual (USEPA 

2004a), and the Quality Assurance Project Plan (QAPP), Cameron Area Mine Sites, A&B No. 2 and A&B 

No. 3 Abandoned Uranium Mines, Cameron Chapter, Navajo Nation, Coconino County, Arizona

(ARCADIS 2018). 

The data review process is an evaluation of data on a technical basis rather than a determination of 

contract compliance. As such, the standards against which the data are being weighed may differ from 

those specified in the analytical method. It is assumed that the data package represents the best efforts 

of the laboratory and that it was already subjected to adequate and sufficient quality review prior to 

submission. 

During the review process, laboratory data (qualified and unqualified) are verified against the supporting 

documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 

reviewer. Results are qualified with the following codes in accordance with the USEPA National 

Functional Guidelines: 

 Concentration qualifiers: 

U The compound was analyzed for but not detected. The associated value is the compound 

quantitation limit. 

B The compound has been found in the sample as well as its associated blank, its presence in 

the sample may be suspect. 

 Quantitation qualifiers: 

E The reported value is estimated due to the presence of interference. 

N Spiked sample recovery is not within the control limits. 

* Duplicate analysis is not within the control limits. 

 Validation qualifiers: 

J The analyte was positively identified; however, the associated numerical value is an estimated 

concentration only. 

J- The analyte was positively identified; however, the associated numerical value is an estimated 

concentration only, and the result may be biased low. 

J+ The analyte was positively identified; however, the associated numerical value is an estimated 

concentration only, and the result may be biased high. 

Q A reported combined standard uncertainty exceeds the required method uncertainty. 

UJ The analyte was not detected above the reported sample detection limit. However, the reported 

limit is approximate and may or may not represent the actual limit of detection. 

UB Analyte considered non-detect at the listed value due to associated blank contamination. 

R The sample results are rejected; the analyte may or may not be present in the sample. 
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Two facts should be noted by all data users. First, the "R" flag means that the associated value is 

unusable. In other words, due to significant quality control (QC) problems, the analysis is invalid and 

provides no information as to whether the compound is present or not. "R" values should not appear on 

data tables because they cannot be relied upon, even as a last resort. The second fact to keep in mind is 

that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate. Strict 

QC serves to increase confidence in data, but any value potentially contains error. 
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METALS ANALYSES 

1. Holding Times 

The specified holding times for the following methods are presented in the following table. 

Method Matrix Holding Time Preservation 

SW-846 6020B 

Water 180 days from collection to analysis 
Cool to < 6 °C; 

pH < 2 with nitric acid 

Soil 180 days from collection to analysis Cool to < 6 °C 

All samples were analyzed within the specified holding time criteria. 

2. Blank Contamination 

QA blanks (i.e. laboratory method blanks and equipment rinse blanks) are prepared to identify any 

contamination that may have been introduced into the samples during sample preparation or field activity. 

Method blanks measure laboratory contamination. Rinse blanks also measure contamination of samples 

during field operations. 

A blank action level (BAL) of five times the concentration of a detected analyte in an associated blank 

(common laboratory contaminant analytes are calculated at 10 times) is calculated for QA blanks 

containing concentrations greater than the method detection limit (MDL). The BAL is compared to the 

associated sample results to determine the appropriate qualification of the sample results, if needed.  

Target analytes were not detected above the MDL in the associated blanks; therefore, detected sample 

results are not associated with blank contamination. 

3. Mass Spectrometer Tuning 

The relative standard deviation (RSD) of the absolute signals for all analytes in the tuning solution must be 

less than 5% for each analyte and the instrument mass resolution must be no greater than 0.1 atomic mass 

unit (amu) over the manufacturer's specifications for the range of 6-210 amu.  

Mass spectrometer tuning performance and system resolution performance were acceptable. 

4. Calibration 

Satisfactory instrument calibration is established to provide that the instrument can produce acceptable 

quantitative data. An initial calibration demonstrates that the instrument is capable of acceptable 

performance at the beginning of an experimental sequence. The continuing calibration verifies that the 

instrument’s continuing performance is satisfactory. 

4.1 Initial Calibration 

The initial calibration must exhibit a correlation coefficient greater than 0.995. A technical review of the 

data applies limits to all analytes with no exceptions. 

4.2 Continuing Calibration 

All target analytes associated with the continuing calibration standard must exhibit a percent difference 

(%D) less than the control limit (10%). 
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All initial and continuing calibration verification standards were within the control limits. 

4.3 Reporting limit (RL) Check Standard 

The RL check standard serves to verify the linearity of calibration of the analysis at the reporting limit. The 

RL standard is not required for the analysis of aluminum (Al), barium (Ba), calcium (Ca), iron (Fe), 

magnesium (Mg), sodium (Na), or potassium (K). The RL check standard must exhibit recoveries 

between 70-130% (50-150% for antimony (Sb), lead (Pb), and thallium (Tl)). 

All RL standard recoveries were within the control limits. 

4.4 ICP Interference Check Sample (ICS) 

The ICS verifies the laboratory's interelement and background correction factors.  

All ICS analyses exhibited recoveries within the control limits. 

5.       Matrix Spike/Matrix Spike Duplicate and Laboratory Duplicate Sample Analysis 

MS/MSD and laboratory duplicate sample data are used to assess the precision and accuracy of the 

analytical method. 

5.1 Matrix Spike/Matrix Spike Duplicate Analysis 

All metal analytes must exhibit recoveries within the established acceptance limits of 75% to 125%. The 

relative percent difference (RPD) between the MS and MSD results must be no greater than the 

established acceptance limit of 20%. The MS/MSD control limits do not apply for MS/MSDs performed on 

samples where the analyte’s concentration detected in the parent sample exceeds the MS/MSD spiking 

concentration by a factor of four or greater. Sample results associated with MS/MSD exceedances where 

the parent samples are not site-specific are not qualified. 

Sample AB03-BSA2-09 was used in the MS/MSD analysis. All analytes exhibited acceptable recoveries 

and RPDs. 

5.2 Laboratory Duplicate Sample Analysis 

The laboratory duplicate sample relative percent difference (RPD) control limit of 35 percent for soil 

matrices is applied when the parent and duplicate sample concentrations are at least five times the RL. In 

the case where the parent and duplicate sample concentrations are less than five times the RL, a control 

limit of two times the RL for soil matrices is applied to the difference between the results. 

MS/MSD analysis was performed instead of the laboratory duplicate analysis. The MS/MSD recoveries 

exhibited acceptable RPDs. 

6. Laboratory Control Sample Analysis 

The laboratory control sample (LCS) analysis is used to assess the accuracy of the analytical method 

independent of matrix interferences. The analytes associated with the LCS analyses must exhibit 

recoveries between the control limits of 75 and 125 percent for soil matrices. 

All analytes associated with the LCS analyses exhibited recoveries within the control limits. 

7. Field Duplicate Sample Analysis 

The field duplicate sample analysis is used to assess the overall precision of the field sampling 

procedures and analytical method. A control limit of 50 percent for soil matrices is applied to the RPD 
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between the parent and field duplicate samples. In the case where the parent and/or duplicate sample 

concentrations are less than or equal to five times the RL, a control limit of two times the RL for soil 

matrices is applied to the difference between the results. 

The field duplicate sample results are summarized in the following table. 

Sample ID / Duplicate ID Compound
Sample 
Result

Duplicate 
Result RPD

AB03-BSA2-09 and DUP-2 

Arsenic 2.1 0.93 U Acceptable 

Molybdenum 0.50 U 0.83 Acceptable 

Selenium 1.1 2.3 70.6 % 

Uranium 0.81 2 84.7 % 

Vanadium 13 26 66.7 % 

  Note: U = Not detected 

The selenium, uranium, and vanadium results exhibited RPDs greater than the control limit for the field 

duplicate samples. The selenium, uranium, and vanadium results for AB03-BSA2-09 and DUP-2 were 

qualified as estimated. 

8. Serial Dilution (SD) Analysis 

The serial dilution analysis is used to assess if a significant physical or chemical interference exists due to 

sample matrix. Analytes exhibiting concentrations greater than 50 times the MDL in the undiluted sample 

are evaluated to determine if matrix interference exists. These analytes are required to have less than a 

10 percent difference (%D) between sample results from the undiluted (parent) sample and results 

associated with the same sample analyzed with a five-fold dilution. 

Sample AB03-BSA2-09 was used in the serial dilution analysis. The serial dilution analysis exhibited 

acceptable results. 

9. System Performance and Overall Assessment 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in 

this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR METALS 

Metals: SW-846 6020B Reported
Performance 
Acceptable Not 

RequiredNo Yes No Yes

Inductively Coupled Plasma - Mass Spectrometry (ICP-MS) 

Tier II Validation

Holding Times X X 

RLs (Units) X X 

Blanks 

A. Instrument Blanks X X 

B.  Method Blanks X X 

C.   Equipment and/or Field Blanks X X 

Matrix Spike (MS) Accuracy (%R) X X 

Matrix Spike Duplicate (MSD) %R X X 

MS/MSD Precision (RPD) X X 

Laboratory Control Sample (LCS) %R X X 

Laboratory Control Sample Duplicate (LCSD) %R X X 

LCS/LCSD RPD X X 

Laboratory Duplicate Sample RPD X X 

Field Duplicate Sample RPD X X 

ICP Serial Dilution %D X X 

Moisture Content X X 

Tier III Validation  

Initial Calibration Verification X X 

Continuing Calibration Verification  X X 

RL Standard Recovery X X 

ICP Interference Check X X 

ICP-MS Internal Standards X X 

Transcription/calculations acceptable  X X 

Raw Data X X 

Reporting limits adjusted to reflect sample dilutions X X 

Notes: 
%R = percent recovery 
RPD = relative percent difference 
%D = difference 
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RADIOLOGICAL ANALYSES 

1. Holding Times 

The specified holding times for the following methods are presented in the following table. 

Method Matrix Holding Time Preservation 

USEPA 901.1 Soil None specified None specified 

USEPA 903.0 Water None specified None specified 

All samples were analyzed within the specified holding time criteria. 

2. Blank Contamination 

QA blanks (i.e. laboratory analytical method blanks and equipment rinse blanks) are prepared to identify 

any contamination that may have been introduced into the samples during sample preparation or field 

activity. Method blanks measure laboratory contamination. Rinse blanks measure contamination of 

samples during field operations. 

Blank results are verified to be accurately reported, and to confirm that tolerance limits (+/- 2 standard 

deviations/sigma) were not exceeded and are less than the RLs specified in the QAPP (ARCADIS 2018). 

Sample results less than five times the associated blank concentration are qualified as not detected (UB). 

For blanks to be considered not applicable, verify that net blank results are less than the associated 

uncertainty by evaluating the blank results based on the following three criteria:  

1. The blank result is less than the uncertainty and the minimum detectable concentration (MDC). 

2. The blank result has an uncertainty greater than the result (or indistinguishable from background), or the 

blank result falls between the uncertainty and the MDC. 

3. The blank result is greater than the uncertainty and the MDC but is less than 1.65 times the 

uncertainty. Contamination is suspected when the net blank result is greater than the 1.65 times the 

uncertainty. 

If any of these criteria is true, the blank is considered non-detect. If the blank QC results fall outside the 

appropriate tolerance limits or if the net blank results are not less than the associated uncertainty, the 

following equation for normalized absolute difference (NAD) should be used to determine the effect of 

possible blank contamination on the sample results. 

)(U+)(U

|Blank-Sample|
=differenceabsoluteNormalized

2
Blank

2
Sample

kMethodBlan

Where: 
USample = uncertainty of the sample 
UBlank = uncertainty of the blank 
Sample = concentration of isotope in sample 
Blank = concentration of isotope in blank 

Blank qualifications due to NAD exceedances are summarized in the following table. 
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Normalized Absolute Difference Qualification

> 2.58 None 

NAD > 1.96 but < 2.58 J 

NAD < 1.96 J* 

Note:
* Minimally the result should be qualified as estimated, J; however, if other quality indicators are deficient, the 
validator may determine the result should be qualified as rejected, ("R").

If the blank result exceeds the control limits, individual sample results may still be reportable if results are 

less than the MDC or greater than 10 times the blank result. Relative sizes of the sample and blank 

aliquots must be factored when making this determination (raw counts). In accordance with the QAPP, if 

radium-226 is detected using Method 901.1 in a blank at > 0.5 or < -0.5 picoCurie per gram (pCi/g), all 

sample results are qualified as not detected (UB), and if radium-226 is detected using Method 903.0 in a 

blank at > 2.3 or < -2.3 picoCurie per liter (pCi/L), all sample results are qualified as not detected (UB). 

The blanks associated with the samples were determined to be not detected for all analytes; therefore, 

detected sample results are not associated with blank contamination. 

3. Calibration 

Satisfactory instrument calibration (efficiency, energy, and full width-half-maximum resolution [FW-HM]) is 

established to provide that the instrument can produce acceptable quantitative data throughout an 

experimental sequence. To assure satisfactory instrument performance, an initial source calibration is 

performed and thereafter is verified annually. Additionally, background counts and daily continuing 

calibration verification (CCV) checks are performed.  

3.1 Annual Calibration Verification 

A minimum of three radionuclides representative of the initial calibration energy range (low, mid, high) 

must be used to verify the calibration. The verification source of the radionuclides must be within 3 sigma 

of the known radionuclide concentration for verification to be acceptable. Calibration must be verified 

annually. 

3.2 Background Assessment

Every month (or within 30 days of sample analysis) or weekly, an extended background count will be 

completed. For each detector, current background counts are compared to previous background count 

reports to determine if contamination is present; results must be within a +/- 3 sigma range. The prior 

background is used for sample analysis. 

3.3 Daily Continuing Calibration Verification Checks

Prior to use, a CCV check source is counted for 5 minutes to determine detector function, assessing the 

energy, efficiency (activity) and FW-HM resolution calibrations. QC criteria/the control limits are: 

 Energy: +/- 0.05 percent (from the known peak energy) 

 Efficiency (activity): +/- 3.0 sigma or 5 percent (total allowable deviation from count source) 

 Resolution (FW-HM): < 3.0 kilo electron volt (keV) at 1,332 keV (measured as a ratios of source 

check peak resolution versus the calibrated-defined resolution). 
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In addition to the above checks, a daily background assessment is performed on each detector. The daily 

background assessment determines the gross area of the background to check for contamination. The 

QC criteria/control limit is counts within +/- 3 sigma. 

The initial source calibration, annual calibration verification, weekly background and daily CCV checks, 

and daily background were within the control criteria.  

4. Laboratory Duplicate Sample Analysis 

Laboratory duplicate sample data are used to assess the precision of the analytical method. 

The laboratory duplicate sample relative percent difference (RPD) control limit of 64 percent is applied 

when the average of the parent and duplicate sample concentrations are at least 1 pCi/g for soil matrices, 

or 5 pCi/L for water matrices, and the duplicate error ratio (DER) must be no greater than 3. When the 

average of the results is less than 1 pCi/g for soil matrices or 5 pCi/L for water matrices, the difference 

between the results must be less than 0.6 pCi/g or 3.2 pCi/L (appropriately). 

Samples AB03-WT05-01 and DUP-2 were used in the laboratory duplicate sample analyses. All analytes 

associated with laboratory duplicate sample RPDs and DERs were within the control limit. 

5. Laboratory Control Sample Analysis 

Laboratory control sample (LCS) analysis is used to assess the accuracy of the analytical method 

independent of matrix interferences. The analytes associated with the LCS analysis must exhibit 

recoveries between the control limits of 55 and 145 percent. 

The LCS analysis exhibited recoveries within the control limits. 

6. Field Duplicate Sample Analysis 

The field duplicate sample analysis is used to assess the overall precision of the field sampling 

procedures and analytical method. For results greater than five times the MDC, a control limit of 50 

percent for soil matrices is applied to the RPD between the parent and field duplicate sample results. If 

the parent and field duplicate sample results are less than five times the RL, for soil matrices a control 

limit of three times the MDC is applied to the difference between the results. 

The field duplicate sample results are summarized in the following table. 

Sample / 
Field Duplicate Sample Analyte

Sample 
Result

Duplicate 
Result RPD

AB03-BSA2-09 and DUP-2 

Actinium-228 1.11 0.507 Acceptable 

Bismuth-214 0.622 0.896 36.1 % 

Lead-212 0.821 0.924 11.8 %

Lead-214 0.863 0.979 12.6 % 

Potassium-40 18.5 20.0 7.8 %

Radium-226 0.622 0.896 36.1 % 

Thallium-208 0.384 0.298 25.2 %

Thorium-234 1.16 U 1.48 Acceptable 

  Notes: U = Not detected 

The field duplicate samples exhibited acceptable results. 
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7. Isotope Identification 

Sample results are qualified as non-detects if either of the following criteria are true: 

1. Sample result is less than the uncertainty and the MDC. 

2. Sample result has an uncertainty greater than the result (or indistinguishable from background) or the 

result is between the uncertainty and the MDC. 

If the sample result is less than the MDC and the result is less than the RL (0.5 pCi/g) the result is 

qualified as non-detect (U). If the result is less than the MDC and greater than the RL, the result is 

reported as estimated non-detect (UJ). 

Quantitative uncertainty is associated with sample results less than 1pCi/g and a reported uncertainty 

standard deviation greater than 0.15 pCi/g or results greater than 1 pCi/g with a reported uncertainty 

standard deviation greater than 0.15 times the result. These results are qualified "Q". 

No sample results were reported as detections but determined to be non-detect during validation. Sample 

results exhibiting quantitative uncertainty greater than the control limits and qualified "Q" are presented in 

the following table. 

Sample Analyte Result Uncertainty MDC 

AB03-BSA2-08 Thorium-234 0.59 0.405 0.568 

AB03-BSA2-10 

Actinium-228 1.04 0.314 0.270 

Bismuth-212 2.71 0.923 0.611 

Thorium-234 1.30 0.760 1.08 

AB03-BSA2-12 Thorium-234 1.06 0.641 0.980 

AB03-BSA2-13 Actinium-228 1.45 0.507 0.419 

AB03-WT03-01 
Actinium-228 1.03 0.398 0.360 

Thorium-234 1.45 0.758 1.15 

AB03-WT03-02 
Actinium-228 0.958 0.306 0.307 

Bismuth-212 1.34 0.667 0.607 

AB03-WT01-02 Thorium-234 1.22 0.681 0.868 

DUP-2 
Actinium-228 0.507 0.385 0.400 

Thorium-234 1.48 0.724 1.19 

8. System Performance and Overall Assessment 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in 

this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR RADIOLOGICAL ANALYSES 

Radiological: USEPA 901.1, 903.0 Reported
Performance 
Acceptable

Not 
RequiredNo Yes No Yes 

Gamma Spectroscopy 

Tier II Validation  

Holding Times X X 

Reporting Limits (Units) X X 

Blanks 

  A. Method Blanks X X 

  B. Equipment and/or Field Blanks X X 

Laboratory Control Sample (LCS) Accuracy (%R) X X 

Laboratory Control Sample Duplicate (LCSD) %R X X 

LCS/LCSD Precision (RPD) X X 

Laboratory Duplicate Sample RPD X X 

Field Duplicate Sample RPD X X 

Isotope Identification X X 

Isotope Quantification X X 

Tier III Validation  

Initial Source Calibration  X X 

Annual Calibration Verification X X 

Background Assessment (Weekly) X X 

Daily Checks (CCV) and Background Assessment X X 

Transcription/Calculations Acceptable  X X 

Raw Data X X 

Note: 
%R = percent recovery 
RPD = relative percent difference 
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-1Client Sample ID: AB03-BSA2-01
Matrix: SolidDate Collected: 11/12/19 10:27

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.548

(2σ+/-)

0.191

(2σ+/-)

112/18/19 03:3811/27/19 21:55pCi/g0.1760.500

RL MDC

0.182

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 03:38 11.230.6480.645U1.23Thorium-234

Ac-228 0.689 0.205 0.217 0.167 pCi/g 11/27/19 21:55 12/18/19 03:38 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.548 0.182 0.191 0.176 pCi/g 11/27/19 21:55 12/18/19 03:38 1

K-40 16.5 1.89 2.52 0.397 pCi/g 11/27/19 21:55 12/18/19 03:38 1

Pb-212 0.608 0.100 0.119 0.0764 pCi/g 11/27/19 21:55 12/18/19 03:38 1

Pb-214 0.613 0.127 0.141 0.127 pCi/g 11/27/19 21:55 12/18/19 03:38 1

Tl-208 0.250 0.0653 0.0700 0.0401 pCi/g 11/27/19 21:55 12/18/19 03:38 1

Lab Sample ID: 160-36453-1Client Sample ID: AB03-BSA2-01
Matrix: SolidDate Collected: 11/12/19 10:27

Percent Solids: 99.1Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.3 0.94 0.38 mg/Kg ☼ 12/05/19 13:13 12/11/19 21:52 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.47 0.19 mg/Kg 12/05/19 13:13 12/11/19 21:52 2☼Molybdenum 0.19 U

0.47 0.30 mg/Kg 12/05/19 13:13 12/11/19 21:52 2☼Selenium 0.61

0.094 0.038 mg/Kg 12/05/19 13:13 12/11/19 21:52 2☼Uranium 0.34

0.94 0.38 mg/Kg 12/05/19 13:13 12/11/19 21:52 2☼Vanadium 9.4

Lab Sample ID: 160-36453-2Client Sample ID: AB03-BSA2-02
Matrix: SolidDate Collected: 11/12/19 10:37

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.914

(2σ+/-)

0.252

(2σ+/-)

112/18/19 03:4011/27/19 21:55pCi/g0.2030.500

RL MDC

0.233

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 03:40 11.861.091.09U1.86Thorium-234

Bi-214 0.914 0.233 0.252 0.203 pCi/g 11/27/19 21:55 12/18/19 03:40 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 16.1 2.20 2.75 0.776 pCi/g 11/27/19 21:55 12/18/19 03:40 1

Pb-212 0.454 0.111 0.126 0.129 pCi/g 11/27/19 21:55 12/18/19 03:40 1

Pb-214 0.563 0.145 0.156 0.160 pCi/g 11/27/19 21:55 12/18/19 03:40 1

Tl-208 0.228 0.0626 0.0669 0.0317 pCi/g 11/27/19 21:55 12/18/19 03:40 1

Eurofins TestAmerica, St. Louis
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-2Client Sample ID: AB03-BSA2-02
Matrix: SolidDate Collected: 11/12/19 10:37

Percent Solids: 99.4Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.3 0.93 0.37 mg/Kg ☼ 12/05/19 13:13 12/11/19 22:19 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.46 0.19 mg/Kg 12/05/19 13:13 12/11/19 22:19 2☼Molybdenum 0.19 U

0.46 0.30 mg/Kg 12/05/19 13:13 12/11/19 22:19 2☼Selenium 0.69

0.093 0.037 mg/Kg 12/05/19 13:13 12/11/19 22:19 2☼Uranium 0.34

0.93 0.37 mg/Kg 12/05/19 13:13 12/11/19 22:19 2☼Vanadium 12

Lab Sample ID: 160-36453-3Client Sample ID: AB03-BSA2-03
Matrix: SolidDate Collected: 11/12/19 10:21

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.851

(2σ+/-)

0.189

(2σ+/-)

112/18/19 03:4011/27/19 21:55pCi/g0.1330.500

RL MDC

0.167

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 03:40 10.8570.6490.647U0.857Thorium-234

Ac-228 0.914 0.161 0.186 0.204 pCi/g 11/27/19 21:55 12/18/19 03:40 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.851 0.167 0.189 0.133 pCi/g 11/27/19 21:55 12/18/19 03:40 1

K-40 16.3 1.74 2.41 0.805 pCi/g 11/27/19 21:55 12/18/19 03:40 1

Pb-212 0.760 0.111 0.148 0.114 pCi/g 11/27/19 21:55 12/18/19 03:40 1

Pb-214 0.782 0.138 0.160 0.110 pCi/g 11/27/19 21:55 12/18/19 03:40 1

Tl-208 0.261 0.0649 0.0703 0.0557 pCi/g 11/27/19 21:55 12/18/19 03:40 1

Lab Sample ID: 160-36453-3Client Sample ID: AB03-BSA2-03
Matrix: SolidDate Collected: 11/12/19 10:21

Percent Solids: 97.7Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.9 0.99 0.39 mg/Kg ☼ 12/05/19 13:13 12/11/19 22:26 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.49 0.20 mg/Kg 12/05/19 13:13 12/11/19 22:26 2☼Molybdenum 0.20 U

0.49 0.32 mg/Kg 12/05/19 13:13 12/11/19 22:26 2☼Selenium 1.0

0.099 0.039 mg/Kg 12/05/19 13:13 12/11/19 22:26 2☼Uranium 0.60

0.99 0.39 mg/Kg 12/05/19 13:13 12/11/19 22:26 2☼Vanadium 12

Lab Sample ID: 160-36453-4Client Sample ID: AB03-BSA2-04
Matrix: SolidDate Collected: 11/12/19 10:18

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.748

(2σ+/-)

0.239

(2σ+/-)

112/18/19 04:1611/27/19 21:55pCi/g0.2150.500

RL MDC

0.227

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 04:16 11.380.8170.817U1.38Thorium-234

Eurofins TestAmerica, St. Louis
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-4Client Sample ID: AB03-BSA2-04
Matrix: SolidDate Collected: 11/12/19 10:18

Date Received: 11/21/19 15:06

Ac-228 1.21 0.314 0.337 0.201 pCi/g 11/27/19 21:55 12/18/19 04:16 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.748 0.227 0.239 0.215 pCi/g 11/27/19 21:55 12/18/19 04:16 1

K-40 19.6 2.20 2.96 0.455 pCi/g 11/27/19 21:55 12/18/19 04:16 1

Pb-212 0.942 0.152 0.181 0.161 pCi/g 11/27/19 21:55 12/18/19 04:16 1

Pb-214 0.947 0.185 0.208 0.142 pCi/g 11/27/19 21:55 12/18/19 04:16 1

Tl-208 0.397 0.104 0.112 0.0784 pCi/g 11/27/19 21:55 12/18/19 04:16 1

Lab Sample ID: 160-36453-4Client Sample ID: AB03-BSA2-04
Matrix: SolidDate Collected: 11/12/19 10:18

Percent Solids: 97.3Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.0 1.0 0.40 mg/Kg ☼ 12/05/19 13:13 12/11/19 22:32 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 12/05/19 13:13 12/11/19 22:32 2☼Molybdenum 0.20 U

0.50 0.32 mg/Kg 12/05/19 13:13 12/11/19 22:32 2☼Selenium 1.1

0.10 0.040 mg/Kg 12/05/19 13:13 12/11/19 22:32 2☼Uranium 0.66

1.0 0.40 mg/Kg 12/05/19 13:13 12/11/19 22:32 2☼Vanadium 14

Lab Sample ID: 160-36453-5Client Sample ID: AB03-BSA2-05
Matrix: SolidDate Collected: 11/12/19 10:10

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.403 U

(2σ+/-)

0.141

(2σ+/-)

112/18/19 04:5011/27/19 21:55pCi/g0.4030.500

RL MDC

0.139

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 04:50 11.930.7010.699U1.93Thorium-234

Ac-228 0.573 0.212 0.220 0.139 pCi/g 11/27/19 21:55 12/18/19 04:50 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 14.2 2.11 2.56 0.804 pCi/g 11/27/19 21:55 12/18/19 04:50 1

Pb-212 0.590 0.112 0.135 0.0971 pCi/g 11/27/19 21:55 12/18/19 04:50 1

Pb-214 0.634 0.158 0.171 0.159 pCi/g 11/27/19 21:55 12/18/19 04:50 1

Tl-208 0.239 0.0719 0.0760 0.0490 pCi/g 11/27/19 21:55 12/18/19 04:50 1

Lab Sample ID: 160-36453-5Client Sample ID: AB03-BSA2-05
Matrix: SolidDate Collected: 11/12/19 10:10

Percent Solids: 99.1Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.3 0.95 0.38 mg/Kg ☼ 12/05/19 13:13 12/11/19 22:39 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.47 0.19 mg/Kg 12/05/19 13:13 12/11/19 22:39 2☼Molybdenum 0.19 U

0.47 0.30 mg/Kg 12/05/19 13:13 12/11/19 22:39 2☼Selenium 0.71

0.095 0.038 mg/Kg 12/05/19 13:13 12/11/19 22:39 2☼Uranium 0.37

0.95 0.38 mg/Kg 12/05/19 13:13 12/11/19 22:39 2☼Vanadium 9.8

Eurofins TestAmerica, St. Louis
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-6Client Sample ID: AB03-BSA2-06
Matrix: SolidDate Collected: 11/12/19 10:05

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.495

(2σ+/-)

0.139

(2σ+/-)

112/18/19 04:1411/27/19 21:55pCi/g0.1140.500

RL MDC

0.129

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 04:14 10.6750.4390.433U0.675Thorium-234

Ac-228 0.823 0.158 0.179 0.0925 pCi/g 11/27/19 21:55 12/18/19 04:14 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.495 0.129 0.139 0.114 pCi/g 11/27/19 21:55 12/18/19 04:14 1

K-40 16.0 1.63 2.30 0.626 pCi/g 11/27/19 21:55 12/18/19 04:14 1

Pb-212 0.627 0.0970 0.126 0.0963 pCi/g 11/27/19 21:55 12/18/19 04:14 1

Pb-214 0.657 0.108 0.128 0.113 pCi/g 11/27/19 21:55 12/18/19 04:14 1

Tl-208 0.198 0.0562 0.0599 0.0473 pCi/g 11/27/19 21:55 12/18/19 04:14 1

Lab Sample ID: 160-36453-6Client Sample ID: AB03-BSA2-06
Matrix: SolidDate Collected: 11/12/19 10:05

Percent Solids: 98.9Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.6 0.97 0.39 mg/Kg ☼ 12/05/19 13:13 12/11/19 22:46 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.49 0.19 mg/Kg 12/05/19 13:13 12/11/19 22:46 2☼Molybdenum 0.19 U

0.49 0.31 mg/Kg 12/05/19 13:13 12/11/19 22:46 2☼Selenium 0.85

0.097 0.039 mg/Kg 12/05/19 13:13 12/11/19 22:46 2☼Uranium 0.39

0.97 0.39 mg/Kg 12/05/19 13:13 12/11/19 22:46 2☼Vanadium 12

Lab Sample ID: 160-36453-7Client Sample ID: AB03-BSA2-07
Matrix: SolidDate Collected: 11/12/19 09:55

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.502

(2σ+/-)

0.197

(2σ+/-)

112/18/19 05:2111/27/19 21:55pCi/g0.1950.500

RL MDC

0.190

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 05:21 10.8350.5150.511U0.835Thorium-234

Bi-214 0.502 0.190 0.197 0.195 pCi/g 11/27/19 21:55 12/18/19 05:21 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 15.5 2.14 2.66 0.762 pCi/g 11/27/19 21:55 12/18/19 05:21 1

Pb-212 0.482 0.107 0.124 0.114 pCi/g 11/27/19 21:55 12/18/19 05:21 1

Pb-214 0.479 0.148 0.156 0.196 pCi/g 11/27/19 21:55 12/18/19 05:21 1

Tl-208 0.253 0.0658 0.0708 0.0311 pCi/g 11/27/19 21:55 12/18/19 05:21 1
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-7Client Sample ID: AB03-BSA2-07
Matrix: SolidDate Collected: 11/12/19 09:55

Percent Solids: 99.4Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.3 0.92 0.37 mg/Kg ☼ 12/05/19 13:13 12/11/19 22:52 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.46 0.18 mg/Kg 12/05/19 13:13 12/11/19 22:52 2☼Molybdenum 0.18 U

0.46 0.29 mg/Kg 12/05/19 13:13 12/11/19 22:52 2☼Selenium 0.70

0.092 0.037 mg/Kg 12/05/19 13:13 12/11/19 22:52 2☼Uranium 0.34

0.92 0.37 mg/Kg 12/05/19 13:13 12/11/19 22:52 2☼Vanadium 11

Lab Sample ID: 160-36453-8Client Sample ID: AB03-BSA2-08
Matrix: SolidDate Collected: 11/12/19 09:44

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.425

(2σ+/-)

0.117

(2σ+/-)

112/18/19 04:4611/27/19 21:55pCi/g0.1100.500

RL MDC

0.108

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 04:46 10.5680.4050.4000.590Thorium-234

Ac-228 0.574 0.180 0.189 0.143 pCi/g 11/27/19 21:55 12/18/19 04:46 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.425 0.108 0.117 0.110 pCi/g 11/27/19 21:55 12/18/19 04:46 1

K-40 14.4 1.51 2.11 0.594 pCi/g 11/27/19 21:55 12/18/19 04:46 1

Pb-212 0.530 0.0898 0.113 0.0950 pCi/g 11/27/19 21:55 12/18/19 04:46 1

Pb-214 0.526 0.0898 0.105 0.0921 pCi/g 11/27/19 21:55 12/18/19 04:46 1

Tl-208 0.191 0.0523 0.0559 0.0449 pCi/g 11/27/19 21:55 12/18/19 04:46 1

Lab Sample ID: 160-36453-8Client Sample ID: AB03-BSA2-08
Matrix: SolidDate Collected: 11/12/19 09:44

Percent Solids: 99.2Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.5 0.88 0.35 mg/Kg ☼ 12/05/19 13:13 12/11/19 22:59 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.44 0.18 mg/Kg 12/05/19 13:13 12/11/19 22:59 2☼Molybdenum 0.18 U

0.44 0.28 mg/Kg 12/05/19 13:13 12/11/19 22:59 2☼Selenium 0.80

0.088 0.035 mg/Kg 12/05/19 13:13 12/11/19 22:59 2☼Uranium 0.48

0.88 0.35 mg/Kg 12/05/19 13:13 12/11/19 22:59 2☼Vanadium 15

Lab Sample ID: 160-36453-9Client Sample ID: AB03-BSA2-09
Matrix: SolidDate Collected: 11/12/19 11:25

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.622

(2σ+/-)

0.189

(2σ+/-)

112/18/19 04:4711/27/19 21:55pCi/g0.2080.500

RL MDC

0.178

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 04:47 11.160.7240.716U1.16Thorium-234
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-9Client Sample ID: AB03-BSA2-09
Matrix: SolidDate Collected: 11/12/19 11:25

Date Received: 11/21/19 15:06

Ac-228 1.11 0.246 0.271 0.116 pCi/g 11/27/19 21:55 12/18/19 04:47 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.622 0.178 0.189 0.208 pCi/g 11/27/19 21:55 12/18/19 04:47 1

K-40 18.5 2.12 2.82 0.449 pCi/g 11/27/19 21:55 12/18/19 04:47 1

Pb-212 0.821 0.132 0.157 0.122 pCi/g 11/27/19 21:55 12/18/19 04:47 1

Pb-214 0.863 0.173 0.194 0.115 pCi/g 11/27/19 21:55 12/18/19 04:47 1

Tl-208 0.384 0.0860 0.0944 0.0491 pCi/g 11/27/19 21:55 12/18/19 04:47 1

Lab Sample ID: 160-36453-9Client Sample ID: AB03-BSA2-09
Matrix: SolidDate Collected: 11/12/19 11:25

Percent Solids: 97.4Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.1 1.0 0.40 mg/Kg ☼ 12/05/19 13:13 12/11/19 23:06 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 12/05/19 13:13 12/11/19 23:06 2☼Molybdenum 0.20 U

0.50 0.32 mg/Kg 12/05/19 13:13 12/11/19 23:06 2☼Selenium 1.1

0.10 0.040 mg/Kg 12/05/19 13:13 12/11/19 23:06 2☼Uranium 0.81

1.0 0.40 mg/Kg 12/05/19 13:13 12/11/19 23:06 2☼Vanadium 13

Lab Sample ID: 160-36453-10Client Sample ID: AB03-BSA2-10
Matrix: SolidDate Collected: 11/12/19 11:26

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.929

(2σ+/-)

0.206

(2σ+/-)

112/18/19 05:2211/27/19 21:55pCi/g0.1810.500

RL MDC

0.182

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 05:22 11.080.7600.7461.30Thorium-234

Ac-228 1.04 0.295 0.314 0.270 pCi/g 11/27/19 21:55 12/18/19 05:22 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.71 0.879 0.923 0.611 pCi/g 11/27/19 21:55 12/18/19 05:22 1

Bi-214 0.929 0.182 0.206 0.181 pCi/g 11/27/19 21:55 12/18/19 05:22 1

K-40 17.5 2.01 2.69 0.862 pCi/g 11/27/19 21:55 12/18/19 05:22 1

Pb-212 1.04 0.144 0.197 0.137 pCi/g 11/27/19 21:55 12/18/19 05:22 1

Pb-214 0.977 0.166 0.194 0.121 pCi/g 11/27/19 21:55 12/18/19 05:22 1

Tl-208 0.344 0.0888 0.0957 0.0735 pCi/g 11/27/19 21:55 12/18/19 05:22 1

Lab Sample ID: 160-36453-10Client Sample ID: AB03-BSA2-10
Matrix: SolidDate Collected: 11/12/19 11:26

Percent Solids: 96.1Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.7 1.0 0.40 mg/Kg ☼ 12/05/19 13:13 12/12/19 00:00 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 12/05/19 13:13 12/12/19 00:00 2☼Molybdenum 0.20 U

0.50 0.32 mg/Kg 12/05/19 13:13 12/12/19 00:00 2☼Selenium 1.5

0.10 0.040 mg/Kg 12/05/19 13:13 12/12/19 00:00 2☼Uranium 1.1
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-10Client Sample ID: AB03-BSA2-10
Matrix: SolidDate Collected: 11/12/19 11:26

Percent Solids: 96.1Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 15 1.0 0.40 mg/Kg ☼ 12/05/19 13:13 12/12/19 00:00 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-36453-11Client Sample ID: AB03-BSA2-11
Matrix: SolidDate Collected: 11/12/19 11:15

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.20

(2σ+/-)

0.244

(2σ+/-)

112/18/19 05:1911/27/19 21:55pCi/g0.1310.500

RL MDC

0.211

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 05:19 11.340.8890.882U1.34Thorium-234

Bi-214 1.20 0.211 0.244 0.131 pCi/g 11/27/19 21:55 12/18/19 05:19 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 19.4 2.30 3.02 0.502 pCi/g 11/27/19 21:55 12/18/19 05:19 1

Pb-212 0.952 0.154 0.183 0.150 pCi/g 11/27/19 21:55 12/18/19 05:19 1

Pb-214 1.12 0.185 0.217 0.157 pCi/g 11/27/19 21:55 12/18/19 05:19 1

Tl-208 0.313 0.0964 0.102 0.0776 pCi/g 11/27/19 21:55 12/18/19 05:19 1

Lab Sample ID: 160-36453-11Client Sample ID: AB03-BSA2-11
Matrix: SolidDate Collected: 11/12/19 11:15

Percent Solids: 96.3Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.5 0.91 0.37 mg/Kg ☼ 12/05/19 13:13 12/12/19 00:07 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.46 0.18 mg/Kg 12/05/19 13:13 12/12/19 00:07 2☼Molybdenum 0.18 U

0.46 0.29 mg/Kg 12/05/19 13:13 12/12/19 00:07 2☼Selenium 1.1

0.091 0.037 mg/Kg 12/05/19 13:13 12/12/19 00:07 2☼Uranium 0.99

0.91 0.37 mg/Kg 12/05/19 13:13 12/12/19 00:07 2☼Vanadium 14

Lab Sample ID: 160-36453-12Client Sample ID: AB03-BSA2-12
Matrix: SolidDate Collected: 11/12/19 11:06

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.09

(2σ+/-)

0.215

(2σ+/-)

112/18/19 06:1211/27/19 21:55pCi/g0.1190.500

RL MDC

0.182

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 06:12 10.9800.6410.6301.06Thorium-234

Ac-228 1.16 0.216 0.246 0.120 pCi/g 11/27/19 21:55 12/18/19 06:12 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.09 0.182 0.215 0.119 pCi/g 11/27/19 21:55 12/18/19 06:12 1

K-40 18.0 1.97 2.70 0.809 pCi/g 11/27/19 21:55 12/18/19 06:12 1

Pb-212 0.992 0.134 0.185 0.121 pCi/g 11/27/19 21:55 12/18/19 06:12 1
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-12Client Sample ID: AB03-BSA2-12
Matrix: SolidDate Collected: 11/12/19 11:06

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Pb-214 0.960 0.132 0.165 0.123 pCi/g 11/27/19 21:55 12/18/19 06:12 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Tl-208 0.311 0.0813 0.0874 0.0742 pCi/g 11/27/19 21:55 12/18/19 06:12 1

Lab Sample ID: 160-36453-12Client Sample ID: AB03-BSA2-12
Matrix: SolidDate Collected: 11/12/19 11:06

Percent Solids: 95.6Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.6 1.0 0.40 mg/Kg ☼ 12/05/19 13:13 12/12/19 00:13 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.51 0.20 mg/Kg 12/05/19 13:13 12/12/19 00:13 2☼Molybdenum 0.20 U

0.51 0.32 mg/Kg 12/05/19 13:13 12/12/19 00:13 2☼Selenium 1.5

0.10 0.040 mg/Kg 12/05/19 13:13 12/12/19 00:13 2☼Uranium 1.1

1.0 0.40 mg/Kg 12/05/19 13:13 12/12/19 00:13 2☼Vanadium 15

Lab Sample ID: 160-36453-13Client Sample ID: AB03-BSA2-13
Matrix: SolidDate Collected: 11/12/19 10:55

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.23

(2σ+/-)

0.338

(2σ+/-)

112/18/19 06:1311/27/19 21:55pCi/g0.2800.500

RL MDC

0.314

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 06:13 13.361.291.29U3.36Thorium-234

Ac-228 1.45 0.485 0.507 0.419 pCi/g 11/27/19 21:55 12/18/19 06:13 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.23 0.314 0.338 0.280 pCi/g 11/27/19 21:55 12/18/19 06:13 1

K-40 21.0 2.56 3.33 0.577 pCi/g 11/27/19 21:55 12/18/19 06:13 1

Pb-212 1.29 0.192 0.234 0.188 pCi/g 11/27/19 21:55 12/18/19 06:13 1

Pb-214 1.14 0.219 0.247 0.164 pCi/g 11/27/19 21:55 12/18/19 06:13 1

Tl-208 0.446 0.126 0.134 0.0977 pCi/g 11/27/19 21:55 12/18/19 06:13 1

Lab Sample ID: 160-36453-13Client Sample ID: AB03-BSA2-13
Matrix: SolidDate Collected: 11/12/19 10:55

Percent Solids: 95.9Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.7 0.98 0.39 mg/Kg ☼ 12/05/19 13:13 12/12/19 00:20 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.49 0.20 mg/Kg 12/05/19 13:13 12/12/19 00:20 2☼Molybdenum 0.20 U

0.49 0.31 mg/Kg 12/05/19 13:13 12/12/19 00:20 2☼Selenium 1.4

0.098 0.039 mg/Kg 12/05/19 13:13 12/12/19 00:20 2☼Uranium 1.2

0.98 0.39 mg/Kg 12/05/19 13:13 12/12/19 00:20 2☼Vanadium 15
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-14Client Sample ID: AB03-BSA2-14
Matrix: SolidDate Collected: 11/12/19 09:35

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.546

(2σ+/-)

0.206

(2σ+/-)

112/18/19 06:1011/27/19 21:55pCi/g0.2110.500

RL MDC

0.198

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 06:10 11.010.6320.627U1.01Thorium-234

Ac-228 0.780 0.233 0.246 0.223 pCi/g 11/27/19 21:55 12/18/19 06:10 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.546 0.198 0.206 0.211 pCi/g 11/27/19 21:55 12/18/19 06:10 1

K-40 16.5 2.28 2.84 0.806 pCi/g 11/27/19 21:55 12/18/19 06:10 1

Pb-212 0.628 0.121 0.146 0.118 pCi/g 11/27/19 21:55 12/18/19 06:10 1

Pb-214 0.653 0.153 0.167 0.144 pCi/g 11/27/19 21:55 12/18/19 06:10 1

Tl-208 0.281 0.0813 0.0864 0.0537 pCi/g 11/27/19 21:55 12/18/19 06:10 1

Lab Sample ID: 160-36453-14Client Sample ID: AB03-BSA2-14
Matrix: SolidDate Collected: 11/12/19 09:35

Percent Solids: 98.5Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.6 0.90 0.36 mg/Kg ☼ 12/05/19 13:13 12/12/19 00:27 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.45 0.18 mg/Kg 12/05/19 13:13 12/12/19 00:27 2☼Molybdenum 0.18 U

0.45 0.29 mg/Kg 12/05/19 13:13 12/12/19 00:27 2☼Selenium 0.81

0.090 0.036 mg/Kg 12/05/19 13:13 12/12/19 00:27 2☼Uranium 0.50

0.90 0.36 mg/Kg 12/05/19 13:13 12/12/19 00:27 2☼Vanadium 12

Lab Sample ID: 160-36453-15Client Sample ID: AB03-BSA2-15
Matrix: SolidDate Collected: 11/12/19 10:45

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.630

(2σ+/-)

0.164

(2σ+/-)

112/18/19 06:1111/27/19 21:55pCi/g0.1080.500

RL MDC

0.150

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 06:11 12.341.391.38U2.34Thorium-234

Ac-228 0.900 0.232 0.250 0.167 pCi/g 11/27/19 21:55 12/18/19 06:11 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.630 0.150 0.164 0.108 pCi/g 11/27/19 21:55 12/18/19 06:11 1

K-40 14.7 1.93 2.45 0.755 pCi/g 11/27/19 21:55 12/18/19 06:11 1

Pb-212 0.579 0.115 0.137 0.130 pCi/g 11/27/19 21:55 12/18/19 06:11 1

Pb-214 0.610 0.132 0.146 0.102 pCi/g 11/27/19 21:55 12/18/19 06:11 1

Tl-208 0.170 0.0550 0.0578 0.0409 pCi/g 11/27/19 21:55 12/18/19 06:11 1
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-15Client Sample ID: AB03-BSA2-15
Matrix: SolidDate Collected: 11/12/19 10:45

Percent Solids: 99.4Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.3 0.85 0.34 mg/Kg ☼ 12/05/19 13:13 12/12/19 00:34 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.43 0.17 mg/Kg 12/05/19 13:13 12/12/19 00:34 2☼Molybdenum 0.17 U

0.43 0.27 mg/Kg 12/05/19 13:13 12/12/19 00:34 2☼Selenium 0.66

0.085 0.034 mg/Kg 12/05/19 13:13 12/12/19 00:34 2☼Uranium 0.48

0.85 0.34 mg/Kg 12/05/19 13:13 12/12/19 00:34 2☼Vanadium 13

Lab Sample ID: 160-36453-16Client Sample ID: AB03-WT04-01
Matrix: SolidDate Collected: 11/12/19 13:54

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.25

(2σ+/-)

0.230

(2σ+/-)

112/18/19 06:4911/27/19 21:55pCi/g0.1190.500

RL MDC

0.190

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 06:49 10.8460.4910.484U0.846Thorium-234

Ac-228 0.882 0.177 0.198 0.101 pCi/g 11/27/19 21:55 12/18/19 06:49 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.25 0.190 0.230 0.119 pCi/g 11/27/19 21:55 12/18/19 06:49 1

K-40 14.1 1.60 2.15 0.682 pCi/g 11/27/19 21:55 12/18/19 06:49 1

Pb-212 0.710 0.113 0.146 0.122 pCi/g 11/27/19 21:55 12/18/19 06:49 1

Pb-214 1.06 0.168 0.201 0.126 pCi/g 11/27/19 21:55 12/18/19 06:49 1

Tl-208 0.259 0.0667 0.0719 0.0581 pCi/g 11/27/19 21:55 12/18/19 06:49 1

Lab Sample ID: 160-36453-16Client Sample ID: AB03-WT04-01
Matrix: SolidDate Collected: 11/12/19 13:54

Percent Solids: 98.2Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.0 0.96 0.38 mg/Kg ☼ 12/05/19 13:13 12/12/19 00:41 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 12/05/19 13:13 12/12/19 00:41 2☼Molybdenum 0.19 U

0.48 0.31 mg/Kg 12/05/19 13:13 12/12/19 00:41 2☼Selenium 1.0

0.096 0.038 mg/Kg 12/05/19 13:13 12/12/19 00:41 2☼Uranium 0.80

0.96 0.38 mg/Kg 12/05/19 13:13 12/12/19 00:41 2☼Vanadium 15

Lab Sample ID: 160-36453-17Client Sample ID: AB03-WT03-01
Matrix: SolidDate Collected: 11/12/19 14:04

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.13

(2σ+/-)

0.243

(2σ+/-)

112/18/19 06:5011/27/19 21:55pCi/g0.1690.500

RL MDC

0.214

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 06:50 11.150.7580.7401.45Thorium-234
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-17Client Sample ID: AB03-WT03-01
Matrix: SolidDate Collected: 11/12/19 14:04

Date Received: 11/21/19 15:06

Ac-228 1.03 0.384 0.398 0.360 pCi/g 11/27/19 21:55 12/18/19 06:50 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.13 0.214 0.243 0.169 pCi/g 11/27/19 21:55 12/18/19 06:50 1

K-40 24.9 2.31 3.41 0.691 pCi/g 11/27/19 21:55 12/18/19 06:50 1

Pb-212 1.20 0.145 0.191 0.133 pCi/g 11/27/19 21:55 12/18/19 06:50 1

Pb-214 1.18 0.191 0.225 0.166 pCi/g 11/27/19 21:55 12/18/19 06:50 1

Tl-208 0.443 0.0895 0.100 0.0597 pCi/g 11/27/19 21:55 12/18/19 06:50 1

Lab Sample ID: 160-36453-17Client Sample ID: AB03-WT03-01
Matrix: SolidDate Collected: 11/12/19 14:04

Percent Solids: 98.8Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.2 0.87 0.35 mg/Kg ☼ 12/05/19 13:13 12/12/19 00:47 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.44 0.17 mg/Kg 12/05/19 13:13 12/12/19 00:47 2☼Molybdenum 0.33 J

0.44 0.28 mg/Kg 12/05/19 13:13 12/12/19 00:47 2☼Selenium 1.2

0.087 0.035 mg/Kg 12/05/19 13:13 12/12/19 00:47 2☼Uranium 1.1

0.87 0.35 mg/Kg 12/05/19 13:13 12/12/19 00:47 2☼Vanadium 21

Lab Sample ID: 160-36453-18Client Sample ID: AB03-WT03-02
Matrix: SolidDate Collected: 11/12/19 14:10

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.08

(2σ+/-)

0.284

(2σ+/-)

112/18/19 06:5111/27/19 21:55pCi/g0.2260.500

RL MDC

0.261

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 06:51 11.040.6020.593U1.04Thorium-234

Ac-228 0.958 0.289 0.306 0.307 pCi/g 11/27/19 21:55 12/18/19 06:51 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.34 0.653 0.667 0.607 pCi/g 11/27/19 21:55 12/18/19 06:51 1

Bi-214 1.08 0.261 0.284 0.226 pCi/g 11/27/19 21:55 12/18/19 06:51 1

K-40 19.0 2.35 3.05 0.751 pCi/g 11/27/19 21:55 12/18/19 06:51 1

Pb-212 1.06 0.147 0.201 0.128 pCi/g 11/27/19 21:55 12/18/19 06:51 1

Pb-214 0.870 0.179 0.201 0.199 pCi/g 11/27/19 21:55 12/18/19 06:51 1

Tl-208 0.354 0.0869 0.0944 0.0588 pCi/g 11/27/19 21:55 12/18/19 06:51 1

Lab Sample ID: 160-36453-18Client Sample ID: AB03-WT03-02
Matrix: SolidDate Collected: 11/12/19 14:10

Percent Solids: 96.9Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.2 0.96 0.38 mg/Kg ☼ 12/05/19 13:13 12/12/19 01:14 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 12/05/19 13:13 12/12/19 01:14 2☼Molybdenum 0.19 J

0.48 0.31 mg/Kg 12/05/19 13:13 12/12/19 01:14 2☼Selenium 1.2

0.096 0.038 mg/Kg 12/05/19 13:13 12/12/19 01:14 2☼Uranium 1.1
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-18Client Sample ID: AB03-WT03-02
Matrix: SolidDate Collected: 11/12/19 14:10

Percent Solids: 96.9Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 16 0.96 0.38 mg/Kg ☼ 12/05/19 13:13 12/12/19 01:14 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-36453-19Client Sample ID: AB03-WT02-01
Matrix: SolidDate Collected: 11/12/19 14:05

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.11

(2σ+/-)

0.257

(2σ+/-)

112/18/19 06:5211/27/19 21:55pCi/g0.1810.500

RL MDC

0.230

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 06:52 12.921.731.73U2.92Thorium-234

Ac-228 1.40 0.276 0.311 0.333 pCi/g 11/27/19 21:55 12/18/19 06:52 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.11 0.230 0.257 0.181 pCi/g 11/27/19 21:55 12/18/19 06:52 1

K-40 17.5 2.07 2.74 0.739 pCi/g 11/27/19 21:55 12/18/19 06:52 1

Pb-212 1.16 0.155 0.215 0.164 pCi/g 11/27/19 21:55 12/18/19 06:52 1

Pb-214 1.18 0.159 0.200 0.149 pCi/g 11/27/19 21:55 12/18/19 06:52 1

Tl-208 0.504 0.103 0.115 0.0712 pCi/g 11/27/19 21:55 12/18/19 06:52 1

Lab Sample ID: 160-36453-19Client Sample ID: AB03-WT02-01
Matrix: SolidDate Collected: 11/12/19 14:05

Percent Solids: 99.2Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.9 0.92 0.37 mg/Kg ☼ 12/05/19 13:13 12/12/19 01:21 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.46 0.18 mg/Kg 12/05/19 13:13 12/12/19 01:21 2☼Molybdenum 0.26 J

0.46 0.30 mg/Kg 12/05/19 13:13 12/12/19 01:21 2☼Selenium 1.2

0.092 0.037 mg/Kg 12/05/19 13:13 12/12/19 01:21 2☼Uranium 1.2

0.92 0.37 mg/Kg 12/05/19 13:13 12/12/19 01:21 2☼Vanadium 25

Lab Sample ID: 160-36453-20Client Sample ID: AB03-WT05-01
Matrix: SolidDate Collected: 11/12/19 13:51

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.777

(2σ+/-)

0.152

(2σ+/-)

112/18/19 07:2611/27/19 21:55pCi/g0.08640.500

RL MDC

0.129

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 07:26 10.8230.4360.434U0.823Thorium-234

Ac-228 0.753 0.175 0.191 0.120 pCi/g 11/27/19 21:55 12/18/19 07:26 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.777 0.129 0.152 0.0864 pCi/g 11/27/19 21:55 12/18/19 07:26 1

K-40 13.0 1.35 1.89 0.529 pCi/g 11/27/19 21:55 12/18/19 07:26 1

Eurofins TestAmerica, St. Louis

Page 23 of 36

1

2

3

4

5

6

7

8

9

10

11

12



Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-20Client Sample ID: AB03-WT05-01
Matrix: SolidDate Collected: 11/12/19 13:51

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Pb-212 0.868 0.101 0.151 0.0898 pCi/g 11/27/19 21:55 12/18/19 07:26 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Pb-214 0.846 0.136 0.162 0.109 pCi/g 11/27/19 21:55 12/18/19 07:26 1

Tl-208 0.309 0.0631 0.0708 0.0439 pCi/g 11/27/19 21:55 12/18/19 07:26 1

Lab Sample ID: 160-36453-20Client Sample ID: AB03-WT05-01
Matrix: SolidDate Collected: 11/12/19 13:51

Percent Solids: 99.0Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.4 0.90 0.36 mg/Kg ☼ 12/05/19 13:13 12/12/19 01:28 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.45 0.18 mg/Kg 12/05/19 13:13 12/12/19 01:28 2☼Molybdenum 0.22 J

0.45 0.29 mg/Kg 12/05/19 13:13 12/12/19 01:28 2☼Selenium 1.1

0.090 0.036 mg/Kg 12/05/19 13:13 12/12/19 01:28 2☼Uranium 0.97

0.90 0.36 mg/Kg 12/05/19 13:13 12/12/19 01:28 2☼Vanadium 20

Lab Sample ID: 160-36453-21Client Sample ID: AB03-WT01-01
Matrix: SolidDate Collected: 11/12/19 14:28

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.906

(2σ+/-)

0.212

(2σ+/-)

112/18/19 07:3011/27/19 23:11pCi/g0.1430.500

RL MDC

0.190

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 23:11 12/18/19 07:30 11.200.7310.729U1.20Thorium-234

Ac-228 0.911 0.235 0.253 0.204 pCi/g 11/27/19 23:11 12/18/19 07:30 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.906 0.190 0.212 0.143 pCi/g 11/27/19 23:11 12/18/19 07:30 1

K-40 14.2 1.84 2.35 0.716 pCi/g 11/27/19 23:11 12/18/19 07:30 1

Pb-212 0.707 0.129 0.158 0.152 pCi/g 11/27/19 23:11 12/18/19 07:30 1

Pb-214 0.923 0.156 0.184 0.179 pCi/g 11/27/19 23:11 12/18/19 07:30 1

Tl-208 0.321 0.0847 0.0910 0.0689 pCi/g 11/27/19 23:11 12/18/19 07:30 1

Lab Sample ID: 160-36453-21Client Sample ID: AB03-WT01-01
Matrix: SolidDate Collected: 11/12/19 14:28

Percent Solids: 99.4Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.7 0.92 0.37 mg/Kg ☼ 12/05/19 13:14 12/11/19 18:10 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.46 0.18 mg/Kg 12/05/19 13:14 12/11/19 18:10 2☼Molybdenum 0.64

0.46 0.30 mg/Kg 12/05/19 13:14 12/11/19 18:10 2☼Selenium 1.1

0.092 0.037 mg/Kg 12/05/19 13:14 12/11/19 18:10 2☼Uranium 0.79

0.92 0.37 mg/Kg 12/05/19 13:14 12/11/19 18:10 2☼Vanadium 17
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-22Client Sample ID: AB03-WT01-02
Matrix: SolidDate Collected: 11/12/19 14:20

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.841

(2σ+/-)

0.201

(2σ+/-)

112/18/19 08:0311/27/19 23:11pCi/g0.1510.500

RL MDC

0.181

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 23:11 12/18/19 08:03 10.8680.6810.6671.22Thorium-234

Ac-228 1.11 0.227 0.254 0.145 pCi/g 11/27/19 23:11 12/18/19 08:03 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.841 0.181 0.201 0.151 pCi/g 11/27/19 23:11 12/18/19 08:03 1

K-40 16.9 1.71 2.43 0.657 pCi/g 11/27/19 23:11 12/18/19 08:03 1

Pb-212 0.842 0.111 0.155 0.100 pCi/g 11/27/19 23:11 12/18/19 08:03 1

Pb-214 1.09 0.135 0.176 0.123 pCi/g 11/27/19 23:11 12/18/19 08:03 1

Tl-208 0.323 0.0677 0.0756 0.0513 pCi/g 11/27/19 23:11 12/18/19 08:03 1

Lab Sample ID: 160-36453-22Client Sample ID: AB03-WT01-02
Matrix: SolidDate Collected: 11/12/19 14:20

Percent Solids: 98.8Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.1 0.96 0.38 mg/Kg ☼ 12/05/19 13:14 12/11/19 18:16 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 12/05/19 13:14 12/11/19 18:16 2☼Molybdenum 0.35 J

0.48 0.31 mg/Kg 12/05/19 13:14 12/11/19 18:16 2☼Selenium 1.1

0.096 0.038 mg/Kg 12/05/19 13:14 12/11/19 18:16 2☼Uranium 0.58

0.96 0.38 mg/Kg 12/05/19 13:14 12/11/19 18:16 2☼Vanadium 14

Lab Sample ID: 160-36453-23Client Sample ID: DUP-2
Matrix: SolidDate Collected: 11/12/19 00:00

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.896

(2σ+/-)

0.195

(2σ+/-)

112/18/19 08:0311/27/19 23:11pCi/g0.1150.500

RL MDC

0.172

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 23:11 12/18/19 08:03 11.190.7240.7051.48Thorium-234

Ac-228 0.507 0.381 0.385 0.400 pCi/g 11/27/19 23:11 12/18/19 08:03 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.896 0.172 0.195 0.115 pCi/g 11/27/19 23:11 12/18/19 08:03 1

K-40 20.0 2.18 2.97 0.439 pCi/g 11/27/19 23:11 12/18/19 08:03 1

Pb-212 0.924 0.136 0.166 0.118 pCi/g 11/27/19 23:11 12/18/19 08:03 1

Pb-214 0.979 0.175 0.201 0.147 pCi/g 11/27/19 23:11 12/18/19 08:03 1

Tl-208 0.298 0.0836 0.0889 0.0665 pCi/g 11/27/19 23:11 12/18/19 08:03 1
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-23Client Sample ID: DUP-2
Matrix: SolidDate Collected: 11/12/19 00:00

Percent Solids: 98.4Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 0.37 U 0.93 0.37 mg/Kg ☼ 12/05/19 13:14 12/11/19 18:23 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.47 0.19 mg/Kg 12/05/19 13:14 12/11/19 18:23 2☼Molybdenum 0.83

0.47 0.30 mg/Kg 12/05/19 13:14 12/11/19 18:23 2☼Selenium 2.3

0.093 0.037 mg/Kg 12/05/19 13:14 12/11/19 18:23 2☼Uranium 2.0

0.93 0.37 mg/Kg 12/05/19 13:14 12/11/19 18:23 2☼Vanadium 26

Lab Sample ID: 160-36453-24Client Sample ID: Rinsate-5
Matrix: WaterDate Collected: 11/12/19 00:00

Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.0 U 10 4.0 ug/L 12/04/19 12:46 12/14/19 06:32 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 ug/L 12/04/19 12:46 12/14/19 06:32 2Molybdenum 2.0 U

1.0 0.40 ug/L 12/04/19 12:46 12/14/19 06:32 2Uranium 0.40 U

10 4.0 ug/L 12/04/19 12:46 12/14/19 06:32 2Vanadium 4.0 U

20 7.5 ug/L 12/04/19 12:46 12/14/19 06:32 2Zinc 7.5 U

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.219 U

(2σ+/-)

0.127

(2σ+/-)

112/18/19 09:1111/26/19 11:19pCi/L0.2191.00

RL MDC

0.126

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/26/19 11:19 12/18/19 09:11 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

82.4
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ANALYTICAL REPORT
Eurofins TestAmerica, St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

Laboratory Job ID: 160-36453-1
Client Project/Site: Cameron Area Mine Sites - En Pro
Sampling Event: Fall 2019 EnPro
Revision: 1

For:
ARCADIS U.S., Inc.
200 S. Michigan Ave
Suite 2000
Chicago, Illinois 60604

Attn: Ms. Allison Wilding

Authorized for release by:
1/21/2020 4:26:25 PM

Ivan Vania, Project Manager II
(314)298-8566
ivan.vania@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Case Narrative
Client: ARCADIS U.S., Inc. Job ID: 160-36453-1
Project/Site: Cameron Area Mine Sites - En Pro

Job ID: 160-36453-1

Laboratory: Eurofins TestAmerica, St. Louis

Narrative

CASE NARRATIVE

Client: ARCADIS U.S., Inc.

Project: Cameron Area Mine Sites - En Pro

Report Number: 160-36453-1 - Revision 1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 

the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

Eurofins TestAmerica, St. Louis attests to the validity of the laboratory data generated by Eurofins TestAmerica facilities reported herein.  
All analyses performed by Eurofins TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC 

procedures described in the application methods.  Eurofins TestAmerica’s operations groups have reviewed the data for compliance with 
the laboratory QA/QC plan, and data have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 

approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 

individual sections below.

All solid sample results for Chemistry analyses are reported on an ""as received"" basis unless otherwise indicated by the presence of a 
% solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 

client.

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 

sample-specific unless otherwise stated elsewhere in this narrative.

Radiochemistry sample results are reported with the count date/time applied as the Activity Reference Date.

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 

receipt.

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report.

This laboratory report is confidential and is intended for the sole use of Eurofins TestAmerica and its client.  This revision removes results 
for Hg anlaysis which were not requested for the project.

RECEIPT
The samples were received on 11/21/2019 9:00 AM; the samples arrived in good condition, properly preserved and, where required, on 

ice.  The temperatures of the 31 coolers at receipt time were 0.1º C, 0.7º C, 1.0º C, 1.1º C, 1.2º C, 1.3º C, 1.7º C, 2.2º C, 2.4º C, 19.0º C, 
19.0º C, 19.0º C, 20.0º C, 20.0º C, 20.0º C, 20.0º C, 20.0º C, 20.0º C, 20.0º C, 20.0º C, 20.0º C, 20.0º C, 20.0º C, 20.0º C, 20.0º C, 20.0º C, 

Eurofins TestAmerica, St. Louis
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Case Narrative
Client: ARCADIS U.S., Inc. Job ID: 160-36453-1
Project/Site: Cameron Area Mine Sites - En Pro

Job ID: 160-36453-1 (Continued)

Laboratory: Eurofins TestAmerica, St. Louis (Continued)

20.0º C, 20.0º C, 20.0º C, 20.0º C and 20.0º C.

Receipt Exceptions

The reference methods require samples to be preserved to a pH of <2.  The following sample was received with insufficient preservation 

at a pH of ~7: Rinsate-5 (160-36453-24).  The sample was preserved to the appropriate pH in the laboratory by adding 6mL of 
concentrated HNO3, reagent # 1798937, to the 1L container and 3mL of concentrated HNO3, reagent # 1798937, to the 500mL container.

METALS ICP/MS

Samples AB03-BSA2-01 (160-36453-1), AB03-BSA2-02 (160-36453-2), AB03-BSA2-03 (160-36453-3), AB03-BSA2-04 (160-36453-4), 

AB03-BSA2-05 (160-36453-5), AB03-BSA2-06 (160-36453-6), AB03-BSA2-07 (160-36453-7), AB03-BSA2-08 (160-36453-8), 
AB03-BSA2-09 (160-36453-9), AB03-BSA2-10 (160-36453-10), AB03-BSA2-11 (160-36453-11), AB03-BSA2-12 (160-36453-12), 

AB03-BSA2-13 (160-36453-13), AB03-BSA2-14 (160-36453-14), AB03-BSA2-15 (160-36453-15), AB03-WT04-01 (160-36453-16), 
AB03-WT03-01 (160-36453-17), AB03-WT03-02 (160-36453-18), AB03-WT02-01 (160-36453-19), AB03-WT05-01 (160-36453-20), 

AB03-WT01-01 (160-36453-21), AB03-WT01-02 (160-36453-22) and DUP-2 (160-36453-23) were analyzed for Metals ICP/MS in 

accordance with SW 846. The samples were prepared on 12/05/2019 and analyzed on 12/11/2019 and 12/12/2019. 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

METALS (ICP/MS)
Sample Rinsate-5 (160-36453-24) was analyzed for Metals (ICP/MS) in accordance with EPA SW-846 Method 6020B. The samples were 
prepared on 12/04/2019 and analyzed on 12/14/2019. 

Preparation Batches 160-453169 and 160-453170; Analytical Batch 160-454179: 
Due to linear range check (LRC) failures, the linear range for Arsenic has been lowered to the concentration of the highest calibration 
standard (200ppb).  The following MS/MSD were above the LRC, but  within acceptable limits:  AB03-BSA2-09 (160-36453-9[MS]), 
AB03-BSA2-09 (160-36453-9[MSD]), 160-36457-A-58-B MS, and 160-36457-A-58-C MSD.

Preparation Batch 160-453170, Analytical Batch 160-454179:
The serial dilution performed for the following samples was outside control limits for Uranium indicating potential matrix interference:  
(160-36457-A-58-A SD).

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

PERCENT SOLIDS
Samples AB03-BSA2-01 (160-36453-1), AB03-BSA2-02 (160-36453-2), AB03-BSA2-03 (160-36453-3), AB03-BSA2-04 (160-36453-4), 
AB03-BSA2-05 (160-36453-5), AB03-BSA2-06 (160-36453-6), AB03-BSA2-07 (160-36453-7), AB03-BSA2-08 (160-36453-8), 

AB03-BSA2-09 (160-36453-9), AB03-BSA2-10 (160-36453-10), AB03-BSA2-11 (160-36453-11), AB03-BSA2-12 (160-36453-12), 
AB03-BSA2-13 (160-36453-13), AB03-BSA2-14 (160-36453-14), AB03-BSA2-15 (160-36453-15), AB03-WT04-01 (160-36453-16), 

AB03-WT03-01 (160-36453-17), AB03-WT03-02 (160-36453-18), AB03-WT02-01 (160-36453-19), AB03-WT05-01 (160-36453-20), 

AB03-WT01-01 (160-36453-21), AB03-WT01-02 (160-36453-22) and DUP-2 (160-36453-23) were analyzed for percent solids in 
accordance with EPA Method 160.3 MOD. The samples were analyzed on 11/28/2019. 

The samples were dried for more than 24 hours:  AB03-BSA2-01 (160-36453-1), AB03-BSA2-02 (160-36453-2), AB03-BSA2-03 

(160-36453-3), AB03-BSA2-04 (160-36453-4), AB03-BSA2-05 (160-36453-5), AB03-BSA2-06 (160-36453-6), AB03-BSA2-07 

(160-36453-7), AB03-BSA2-08 (160-36453-8), AB03-BSA2-09 (160-36453-9), AB03-BSA2-10 (160-36453-10), AB03-BSA2-11 
(160-36453-11), AB03-BSA2-12 (160-36453-12), AB03-BSA2-13 (160-36453-13), AB03-BSA2-14 (160-36453-14), AB03-BSA2-15 

(160-36453-15), AB03-WT04-01 (160-36453-16), AB03-WT03-01 (160-36453-17), AB03-WT03-02 (160-36453-18), AB03-WT02-01 
(160-36453-19), AB03-WT05-01 (160-36453-20), AB03-WT01-01 (160-36453-21), AB03-WT01-02 (160-36453-22), and DUP-2 

(160-36453-23).

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

RADIUM-226 BY GAMMA SPEC (21 DAY INGROWTH)

Samples AB03-BSA2-01 (160-36453-1), AB03-BSA2-02 (160-36453-2), AB03-BSA2-03 (160-36453-3), AB03-BSA2-04 (160-36453-4), 

AB03-BSA2-05 (160-36453-5), AB03-BSA2-06 (160-36453-6), AB03-BSA2-07 (160-36453-7), AB03-BSA2-08 (160-36453-8), 

Eurofins TestAmerica, St. Louis
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Case Narrative
Client: ARCADIS U.S., Inc. Job ID: 160-36453-1
Project/Site: Cameron Area Mine Sites - En Pro

Job ID: 160-36453-1 (Continued)

Laboratory: Eurofins TestAmerica, St. Louis (Continued)

AB03-BSA2-09 (160-36453-9), AB03-BSA2-10 (160-36453-10), AB03-BSA2-11 (160-36453-11), AB03-BSA2-12 (160-36453-12), 

AB03-BSA2-13 (160-36453-13), AB03-BSA2-14 (160-36453-14), AB03-BSA2-15 (160-36453-15), AB03-WT04-01 (160-36453-16), 
AB03-WT03-01 (160-36453-17), AB03-WT03-02 (160-36453-18), AB03-WT02-01 (160-36453-19), AB03-WT05-01 (160-36453-20), 

AB03-WT01-01 (160-36453-21), AB03-WT01-02 (160-36453-22) and DUP-2 (160-36453-23) were analyzed for Radium-226 by gamma 

spec (21 day ingrowth) in accordance with EPA 901.1. The samples were dried on 11/26/2019, prepared on 11/27/2019 and analyzed on 
12/18/2019. 

Many isotopes requested for analysis do not have any gamma emissions, or the gamma emissions they do have are very poor.  Often, 

such analytes are reported by gamma spectrometry assuming secular equilibrium with a longer-lived parent.  The client should ensure 

that such inference is acceptable for their sample based upon process knowledge. The following assumptions were made for this report:

Inferred    Reported

From        to

Nuclide     Nuclide

Th-234      Pa-234

Th-234      U-238

Pb-210      Po-210

Pb-210      Bi-210

Cs-137      Ba-137m

Po-216      Pb-212

Xe-131m     Xe-131

Sb-125      Te-125m

Ag-108m     Ag-108

Rh-106      Ru-106

Pb-212      Th-228

Pb-212      Ra-224

U-235       Th-231

Ac-228      Th-232

Ac-228      Ra-228

Th-227      Ra-223

Th-227      Ac-227

Th-227      Bi-214

Th-227      Pb-211

Bi-214      Ra-226

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

RADIUM-226 (GFPC)

Sample Rinsate-5 (160-36453-24) was analyzed for Radium-226 (GFPC) in accordance with EPA Method 903.0. The samples were 
prepared on 11/26/2019 and analyzed on 12/18/2019. 

Preparation Batch 160-452087:
Insufficient sample volume was available to perform a sample duplicate for the following sample: Rinsate-5 (160-36453-24). A laboratory 

control sample/ laboratory control sample duplicate (LCS/LCSD) were prepared to demonstrate batch precision.

The following sample was prepared at a reduced aliquot due to limited volume:  Rinsate-5 (160-36453-24).

The method blank (MB 160-452087/12-A) associated with sample Rinsate-5 (160-36453-24) exhibited a negative result greater in 

magnitude than the 3 sigma TPU.  This occurrence was evaluated and determined to be random in nature.  Sporadic occurrences such 
as this are statistically expected.  No further action is required.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Eurofins TestAmerica, St. Louis
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Login Sample Receipt Checklist

Client: ARCADIS U.S., Inc. Job Number: 160-36453-1

Login Number: 36453

Question Answer Comment

Creator: Vania, Ivan H

List Source: Eurofins TestAmerica, St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

TrueContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

N/AMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

Eurofins TestAmerica, St. Louis
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Definitions/Glossary
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Qualifiers

Metals
Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

U Indicates the analyte was analyzed for but not detected.

Rad
Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Rad TICs
Qualifier Description

F Duplicate RPD exceeds the control limit

Qualifier

Glossary
These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

Eurofins TestAmerica, St. Louis
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Method Summary
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Method Method Description LaboratoryProtocol

SW8466020B Metals (ICP/MS) TAL SL

EPA901.1 Radium-226 & Other Gamma Emitters (GS) TAL SL

EPA903.0 Radium-226 (GFPC) TAL SL

SW8463010A Preparation,  Total Metals TAL SL

SW8463050B Preparation,  Metals TAL SL

NoneDry and Grind Preparation, Dry and Grind TAL SL

NoneFill_Geo-21 Fill Geometry, 21-Day In-Growth TAL SL

NonePrecSep-21 Preparation, Precipitate Separation (21-Day In-Growth) TAL SL

Protocol References:

EPA = US Environmental Protection Agency

None = None

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Eurofins TestAmerica, St. Louis
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Sample Summary
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID Client Sample ID ReceivedCollectedMatrix Asset ID

160-36453-1 AB03-BSA2-01 Solid 11/12/19 10:27 11/21/19 15:06

160-36453-2 AB03-BSA2-02 Solid 11/12/19 10:37 11/21/19 15:06

160-36453-3 AB03-BSA2-03 Solid 11/12/19 10:21 11/21/19 15:06

160-36453-4 AB03-BSA2-04 Solid 11/12/19 10:18 11/21/19 15:06

160-36453-5 AB03-BSA2-05 Solid 11/12/19 10:10 11/21/19 15:06

160-36453-6 AB03-BSA2-06 Solid 11/12/19 10:05 11/21/19 15:06

160-36453-7 AB03-BSA2-07 Solid 11/12/19 09:55 11/21/19 15:06

160-36453-8 AB03-BSA2-08 Solid 11/12/19 09:44 11/21/19 15:06

160-36453-9 AB03-BSA2-09 Solid 11/12/19 11:25 11/21/19 15:06

160-36453-10 AB03-BSA2-10 Solid 11/12/19 11:26 11/21/19 15:06

160-36453-11 AB03-BSA2-11 Solid 11/12/19 11:15 11/21/19 15:06

160-36453-12 AB03-BSA2-12 Solid 11/12/19 11:06 11/21/19 15:06

160-36453-13 AB03-BSA2-13 Solid 11/12/19 10:55 11/21/19 15:06

160-36453-14 AB03-BSA2-14 Solid 11/12/19 09:35 11/21/19 15:06

160-36453-15 AB03-BSA2-15 Solid 11/12/19 10:45 11/21/19 15:06

160-36453-16 AB03-WT04-01 Solid 11/12/19 13:54 11/21/19 15:06

160-36453-17 AB03-WT03-01 Solid 11/12/19 14:04 11/21/19 15:06

160-36453-18 AB03-WT03-02 Solid 11/12/19 14:10 11/21/19 15:06

160-36453-19 AB03-WT02-01 Solid 11/12/19 14:05 11/21/19 15:06

160-36453-20 AB03-WT05-01 Solid 11/12/19 13:51 11/21/19 15:06

160-36453-21 AB03-WT01-01 Solid 11/12/19 14:28 11/21/19 15:06

160-36453-22 AB03-WT01-02 Solid 11/12/19 14:20 11/21/19 15:06

160-36453-23 DUP-2 Solid 11/12/19 00:00 11/21/19 15:06

160-36453-24 Rinsate-5 Water 11/12/19 00:00 11/21/19 15:06

Eurofins TestAmerica, St. Louis
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-1Client Sample ID: AB03-BSA2-01
Matrix: SolidDate Collected: 11/12/19 10:27

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.548

(2σ+/-)

0.191

(2σ+/-)

112/18/19 03:3811/27/19 21:55pCi/g0.1760.500

RL MDC

0.182

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 03:38 11.230.6480.645U1.23Thorium-234

Ac-228 0.689 0.205 0.217 0.167 pCi/g 11/27/19 21:55 12/18/19 03:38 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.548 0.182 0.191 0.176 pCi/g 11/27/19 21:55 12/18/19 03:38 1

K-40 16.5 1.89 2.52 0.397 pCi/g 11/27/19 21:55 12/18/19 03:38 1

Pb-212 0.608 0.100 0.119 0.0764 pCi/g 11/27/19 21:55 12/18/19 03:38 1

Pb-214 0.613 0.127 0.141 0.127 pCi/g 11/27/19 21:55 12/18/19 03:38 1

Tl-208 0.250 0.0653 0.0700 0.0401 pCi/g 11/27/19 21:55 12/18/19 03:38 1

Lab Sample ID: 160-36453-1Client Sample ID: AB03-BSA2-01
Matrix: SolidDate Collected: 11/12/19 10:27

Percent Solids: 99.1Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.3 0.94 0.38 mg/Kg ☼ 12/05/19 13:13 12/11/19 21:52 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.47 0.19 mg/Kg 12/05/19 13:13 12/11/19 21:52 2☼Molybdenum 0.19 U

0.47 0.30 mg/Kg 12/05/19 13:13 12/11/19 21:52 2☼Selenium 0.61

0.094 0.038 mg/Kg 12/05/19 13:13 12/11/19 21:52 2☼Uranium 0.34

0.94 0.38 mg/Kg 12/05/19 13:13 12/11/19 21:52 2☼Vanadium 9.4

Lab Sample ID: 160-36453-2Client Sample ID: AB03-BSA2-02
Matrix: SolidDate Collected: 11/12/19 10:37

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.914

(2σ+/-)

0.252

(2σ+/-)

112/18/19 03:4011/27/19 21:55pCi/g0.2030.500

RL MDC

0.233

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 03:40 11.861.091.09U1.86Thorium-234

Bi-214 0.914 0.233 0.252 0.203 pCi/g 11/27/19 21:55 12/18/19 03:40 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 16.1 2.20 2.75 0.776 pCi/g 11/27/19 21:55 12/18/19 03:40 1

Pb-212 0.454 0.111 0.126 0.129 pCi/g 11/27/19 21:55 12/18/19 03:40 1

Pb-214 0.563 0.145 0.156 0.160 pCi/g 11/27/19 21:55 12/18/19 03:40 1

Tl-208 0.228 0.0626 0.0669 0.0317 pCi/g 11/27/19 21:55 12/18/19 03:40 1
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-2Client Sample ID: AB03-BSA2-02
Matrix: SolidDate Collected: 11/12/19 10:37

Percent Solids: 99.4Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.3 0.93 0.37 mg/Kg ☼ 12/05/19 13:13 12/11/19 22:19 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.46 0.19 mg/Kg 12/05/19 13:13 12/11/19 22:19 2☼Molybdenum 0.19 U

0.46 0.30 mg/Kg 12/05/19 13:13 12/11/19 22:19 2☼Selenium 0.69

0.093 0.037 mg/Kg 12/05/19 13:13 12/11/19 22:19 2☼Uranium 0.34

0.93 0.37 mg/Kg 12/05/19 13:13 12/11/19 22:19 2☼Vanadium 12

Lab Sample ID: 160-36453-3Client Sample ID: AB03-BSA2-03
Matrix: SolidDate Collected: 11/12/19 10:21

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.851

(2σ+/-)

0.189

(2σ+/-)

112/18/19 03:4011/27/19 21:55pCi/g0.1330.500

RL MDC

0.167

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 03:40 10.8570.6490.647U0.857Thorium-234

Ac-228 0.914 0.161 0.186 0.204 pCi/g 11/27/19 21:55 12/18/19 03:40 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.851 0.167 0.189 0.133 pCi/g 11/27/19 21:55 12/18/19 03:40 1

K-40 16.3 1.74 2.41 0.805 pCi/g 11/27/19 21:55 12/18/19 03:40 1

Pb-212 0.760 0.111 0.148 0.114 pCi/g 11/27/19 21:55 12/18/19 03:40 1

Pb-214 0.782 0.138 0.160 0.110 pCi/g 11/27/19 21:55 12/18/19 03:40 1

Tl-208 0.261 0.0649 0.0703 0.0557 pCi/g 11/27/19 21:55 12/18/19 03:40 1

Lab Sample ID: 160-36453-3Client Sample ID: AB03-BSA2-03
Matrix: SolidDate Collected: 11/12/19 10:21

Percent Solids: 97.7Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.9 0.99 0.39 mg/Kg ☼ 12/05/19 13:13 12/11/19 22:26 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.49 0.20 mg/Kg 12/05/19 13:13 12/11/19 22:26 2☼Molybdenum 0.20 U

0.49 0.32 mg/Kg 12/05/19 13:13 12/11/19 22:26 2☼Selenium 1.0

0.099 0.039 mg/Kg 12/05/19 13:13 12/11/19 22:26 2☼Uranium 0.60

0.99 0.39 mg/Kg 12/05/19 13:13 12/11/19 22:26 2☼Vanadium 12

Lab Sample ID: 160-36453-4Client Sample ID: AB03-BSA2-04
Matrix: SolidDate Collected: 11/12/19 10:18

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.748

(2σ+/-)

0.239

(2σ+/-)

112/18/19 04:1611/27/19 21:55pCi/g0.2150.500

RL MDC

0.227

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 04:16 11.380.8170.817U1.38Thorium-234
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-4Client Sample ID: AB03-BSA2-04
Matrix: SolidDate Collected: 11/12/19 10:18

Date Received: 11/21/19 15:06

Ac-228 1.21 0.314 0.337 0.201 pCi/g 11/27/19 21:55 12/18/19 04:16 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.748 0.227 0.239 0.215 pCi/g 11/27/19 21:55 12/18/19 04:16 1

K-40 19.6 2.20 2.96 0.455 pCi/g 11/27/19 21:55 12/18/19 04:16 1

Pb-212 0.942 0.152 0.181 0.161 pCi/g 11/27/19 21:55 12/18/19 04:16 1

Pb-214 0.947 0.185 0.208 0.142 pCi/g 11/27/19 21:55 12/18/19 04:16 1

Tl-208 0.397 0.104 0.112 0.0784 pCi/g 11/27/19 21:55 12/18/19 04:16 1

Lab Sample ID: 160-36453-4Client Sample ID: AB03-BSA2-04
Matrix: SolidDate Collected: 11/12/19 10:18

Percent Solids: 97.3Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.0 1.0 0.40 mg/Kg ☼ 12/05/19 13:13 12/11/19 22:32 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 12/05/19 13:13 12/11/19 22:32 2☼Molybdenum 0.20 U

0.50 0.32 mg/Kg 12/05/19 13:13 12/11/19 22:32 2☼Selenium 1.1

0.10 0.040 mg/Kg 12/05/19 13:13 12/11/19 22:32 2☼Uranium 0.66

1.0 0.40 mg/Kg 12/05/19 13:13 12/11/19 22:32 2☼Vanadium 14

Lab Sample ID: 160-36453-5Client Sample ID: AB03-BSA2-05
Matrix: SolidDate Collected: 11/12/19 10:10

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.403 U

(2σ+/-)

0.141

(2σ+/-)

112/18/19 04:5011/27/19 21:55pCi/g0.4030.500

RL MDC

0.139

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 04:50 11.930.7010.699U1.93Thorium-234

Ac-228 0.573 0.212 0.220 0.139 pCi/g 11/27/19 21:55 12/18/19 04:50 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 14.2 2.11 2.56 0.804 pCi/g 11/27/19 21:55 12/18/19 04:50 1

Pb-212 0.590 0.112 0.135 0.0971 pCi/g 11/27/19 21:55 12/18/19 04:50 1

Pb-214 0.634 0.158 0.171 0.159 pCi/g 11/27/19 21:55 12/18/19 04:50 1

Tl-208 0.239 0.0719 0.0760 0.0490 pCi/g 11/27/19 21:55 12/18/19 04:50 1

Lab Sample ID: 160-36453-5Client Sample ID: AB03-BSA2-05
Matrix: SolidDate Collected: 11/12/19 10:10

Percent Solids: 99.1Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.3 0.95 0.38 mg/Kg ☼ 12/05/19 13:13 12/11/19 22:39 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.47 0.19 mg/Kg 12/05/19 13:13 12/11/19 22:39 2☼Molybdenum 0.19 U

0.47 0.30 mg/Kg 12/05/19 13:13 12/11/19 22:39 2☼Selenium 0.71

0.095 0.038 mg/Kg 12/05/19 13:13 12/11/19 22:39 2☼Uranium 0.37

0.95 0.38 mg/Kg 12/05/19 13:13 12/11/19 22:39 2☼Vanadium 9.8
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-6Client Sample ID: AB03-BSA2-06
Matrix: SolidDate Collected: 11/12/19 10:05

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.495

(2σ+/-)

0.139

(2σ+/-)

112/18/19 04:1411/27/19 21:55pCi/g0.1140.500

RL MDC

0.129

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 04:14 10.6750.4390.433U0.675Thorium-234

Ac-228 0.823 0.158 0.179 0.0925 pCi/g 11/27/19 21:55 12/18/19 04:14 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.495 0.129 0.139 0.114 pCi/g 11/27/19 21:55 12/18/19 04:14 1

K-40 16.0 1.63 2.30 0.626 pCi/g 11/27/19 21:55 12/18/19 04:14 1

Pb-212 0.627 0.0970 0.126 0.0963 pCi/g 11/27/19 21:55 12/18/19 04:14 1

Pb-214 0.657 0.108 0.128 0.113 pCi/g 11/27/19 21:55 12/18/19 04:14 1

Tl-208 0.198 0.0562 0.0599 0.0473 pCi/g 11/27/19 21:55 12/18/19 04:14 1

Lab Sample ID: 160-36453-6Client Sample ID: AB03-BSA2-06
Matrix: SolidDate Collected: 11/12/19 10:05

Percent Solids: 98.9Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.6 0.97 0.39 mg/Kg ☼ 12/05/19 13:13 12/11/19 22:46 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.49 0.19 mg/Kg 12/05/19 13:13 12/11/19 22:46 2☼Molybdenum 0.19 U

0.49 0.31 mg/Kg 12/05/19 13:13 12/11/19 22:46 2☼Selenium 0.85

0.097 0.039 mg/Kg 12/05/19 13:13 12/11/19 22:46 2☼Uranium 0.39

0.97 0.39 mg/Kg 12/05/19 13:13 12/11/19 22:46 2☼Vanadium 12

Lab Sample ID: 160-36453-7Client Sample ID: AB03-BSA2-07
Matrix: SolidDate Collected: 11/12/19 09:55

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.502

(2σ+/-)

0.197

(2σ+/-)

112/18/19 05:2111/27/19 21:55pCi/g0.1950.500

RL MDC

0.190

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 05:21 10.8350.5150.511U0.835Thorium-234

Bi-214 0.502 0.190 0.197 0.195 pCi/g 11/27/19 21:55 12/18/19 05:21 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 15.5 2.14 2.66 0.762 pCi/g 11/27/19 21:55 12/18/19 05:21 1

Pb-212 0.482 0.107 0.124 0.114 pCi/g 11/27/19 21:55 12/18/19 05:21 1

Pb-214 0.479 0.148 0.156 0.196 pCi/g 11/27/19 21:55 12/18/19 05:21 1

Tl-208 0.253 0.0658 0.0708 0.0311 pCi/g 11/27/19 21:55 12/18/19 05:21 1
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-7Client Sample ID: AB03-BSA2-07
Matrix: SolidDate Collected: 11/12/19 09:55

Percent Solids: 99.4Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.3 0.92 0.37 mg/Kg ☼ 12/05/19 13:13 12/11/19 22:52 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.46 0.18 mg/Kg 12/05/19 13:13 12/11/19 22:52 2☼Molybdenum 0.18 U

0.46 0.29 mg/Kg 12/05/19 13:13 12/11/19 22:52 2☼Selenium 0.70

0.092 0.037 mg/Kg 12/05/19 13:13 12/11/19 22:52 2☼Uranium 0.34

0.92 0.37 mg/Kg 12/05/19 13:13 12/11/19 22:52 2☼Vanadium 11

Lab Sample ID: 160-36453-8Client Sample ID: AB03-BSA2-08
Matrix: SolidDate Collected: 11/12/19 09:44

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.425

(2σ+/-)

0.117

(2σ+/-)

112/18/19 04:4611/27/19 21:55pCi/g0.1100.500

RL MDC

0.108

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 04:46 10.5680.4050.4000.590Thorium-234

Ac-228 0.574 0.180 0.189 0.143 pCi/g 11/27/19 21:55 12/18/19 04:46 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.425 0.108 0.117 0.110 pCi/g 11/27/19 21:55 12/18/19 04:46 1

K-40 14.4 1.51 2.11 0.594 pCi/g 11/27/19 21:55 12/18/19 04:46 1

Pb-212 0.530 0.0898 0.113 0.0950 pCi/g 11/27/19 21:55 12/18/19 04:46 1

Pb-214 0.526 0.0898 0.105 0.0921 pCi/g 11/27/19 21:55 12/18/19 04:46 1

Tl-208 0.191 0.0523 0.0559 0.0449 pCi/g 11/27/19 21:55 12/18/19 04:46 1

Lab Sample ID: 160-36453-8Client Sample ID: AB03-BSA2-08
Matrix: SolidDate Collected: 11/12/19 09:44

Percent Solids: 99.2Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.5 0.88 0.35 mg/Kg ☼ 12/05/19 13:13 12/11/19 22:59 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.44 0.18 mg/Kg 12/05/19 13:13 12/11/19 22:59 2☼Molybdenum 0.18 U

0.44 0.28 mg/Kg 12/05/19 13:13 12/11/19 22:59 2☼Selenium 0.80

0.088 0.035 mg/Kg 12/05/19 13:13 12/11/19 22:59 2☼Uranium 0.48

0.88 0.35 mg/Kg 12/05/19 13:13 12/11/19 22:59 2☼Vanadium 15

Lab Sample ID: 160-36453-9Client Sample ID: AB03-BSA2-09
Matrix: SolidDate Collected: 11/12/19 11:25

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.622

(2σ+/-)

0.189

(2σ+/-)

112/18/19 04:4711/27/19 21:55pCi/g0.2080.500

RL MDC

0.178

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 04:47 11.160.7240.716U1.16Thorium-234
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-9Client Sample ID: AB03-BSA2-09
Matrix: SolidDate Collected: 11/12/19 11:25

Date Received: 11/21/19 15:06

Ac-228 1.11 0.246 0.271 0.116 pCi/g 11/27/19 21:55 12/18/19 04:47 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.622 0.178 0.189 0.208 pCi/g 11/27/19 21:55 12/18/19 04:47 1

K-40 18.5 2.12 2.82 0.449 pCi/g 11/27/19 21:55 12/18/19 04:47 1

Pb-212 0.821 0.132 0.157 0.122 pCi/g 11/27/19 21:55 12/18/19 04:47 1

Pb-214 0.863 0.173 0.194 0.115 pCi/g 11/27/19 21:55 12/18/19 04:47 1

Tl-208 0.384 0.0860 0.0944 0.0491 pCi/g 11/27/19 21:55 12/18/19 04:47 1

Lab Sample ID: 160-36453-9Client Sample ID: AB03-BSA2-09
Matrix: SolidDate Collected: 11/12/19 11:25

Percent Solids: 97.4Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.1 1.0 0.40 mg/Kg ☼ 12/05/19 13:13 12/11/19 23:06 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 12/05/19 13:13 12/11/19 23:06 2☼Molybdenum 0.20 U

0.50 0.32 mg/Kg 12/05/19 13:13 12/11/19 23:06 2☼Selenium 1.1

0.10 0.040 mg/Kg 12/05/19 13:13 12/11/19 23:06 2☼Uranium 0.81

1.0 0.40 mg/Kg 12/05/19 13:13 12/11/19 23:06 2☼Vanadium 13

Lab Sample ID: 160-36453-10Client Sample ID: AB03-BSA2-10
Matrix: SolidDate Collected: 11/12/19 11:26

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.929

(2σ+/-)

0.206

(2σ+/-)

112/18/19 05:2211/27/19 21:55pCi/g0.1810.500

RL MDC

0.182

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 05:22 11.080.7600.7461.30Thorium-234

Ac-228 1.04 0.295 0.314 0.270 pCi/g 11/27/19 21:55 12/18/19 05:22 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.71 0.879 0.923 0.611 pCi/g 11/27/19 21:55 12/18/19 05:22 1

Bi-214 0.929 0.182 0.206 0.181 pCi/g 11/27/19 21:55 12/18/19 05:22 1

K-40 17.5 2.01 2.69 0.862 pCi/g 11/27/19 21:55 12/18/19 05:22 1

Pb-212 1.04 0.144 0.197 0.137 pCi/g 11/27/19 21:55 12/18/19 05:22 1

Pb-214 0.977 0.166 0.194 0.121 pCi/g 11/27/19 21:55 12/18/19 05:22 1

Tl-208 0.344 0.0888 0.0957 0.0735 pCi/g 11/27/19 21:55 12/18/19 05:22 1

Lab Sample ID: 160-36453-10Client Sample ID: AB03-BSA2-10
Matrix: SolidDate Collected: 11/12/19 11:26

Percent Solids: 96.1Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.7 1.0 0.40 mg/Kg ☼ 12/05/19 13:13 12/12/19 00:00 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 12/05/19 13:13 12/12/19 00:00 2☼Molybdenum 0.20 U

0.50 0.32 mg/Kg 12/05/19 13:13 12/12/19 00:00 2☼Selenium 1.5

0.10 0.040 mg/Kg 12/05/19 13:13 12/12/19 00:00 2☼Uranium 1.1
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-10Client Sample ID: AB03-BSA2-10
Matrix: SolidDate Collected: 11/12/19 11:26

Percent Solids: 96.1Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 15 1.0 0.40 mg/Kg ☼ 12/05/19 13:13 12/12/19 00:00 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-36453-11Client Sample ID: AB03-BSA2-11
Matrix: SolidDate Collected: 11/12/19 11:15

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.20

(2σ+/-)

0.244

(2σ+/-)

112/18/19 05:1911/27/19 21:55pCi/g0.1310.500

RL MDC

0.211

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 05:19 11.340.8890.882U1.34Thorium-234

Bi-214 1.20 0.211 0.244 0.131 pCi/g 11/27/19 21:55 12/18/19 05:19 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 19.4 2.30 3.02 0.502 pCi/g 11/27/19 21:55 12/18/19 05:19 1

Pb-212 0.952 0.154 0.183 0.150 pCi/g 11/27/19 21:55 12/18/19 05:19 1

Pb-214 1.12 0.185 0.217 0.157 pCi/g 11/27/19 21:55 12/18/19 05:19 1

Tl-208 0.313 0.0964 0.102 0.0776 pCi/g 11/27/19 21:55 12/18/19 05:19 1

Lab Sample ID: 160-36453-11Client Sample ID: AB03-BSA2-11
Matrix: SolidDate Collected: 11/12/19 11:15

Percent Solids: 96.3Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.5 0.91 0.37 mg/Kg ☼ 12/05/19 13:13 12/12/19 00:07 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.46 0.18 mg/Kg 12/05/19 13:13 12/12/19 00:07 2☼Molybdenum 0.18 U

0.46 0.29 mg/Kg 12/05/19 13:13 12/12/19 00:07 2☼Selenium 1.1

0.091 0.037 mg/Kg 12/05/19 13:13 12/12/19 00:07 2☼Uranium 0.99

0.91 0.37 mg/Kg 12/05/19 13:13 12/12/19 00:07 2☼Vanadium 14

Lab Sample ID: 160-36453-12Client Sample ID: AB03-BSA2-12
Matrix: SolidDate Collected: 11/12/19 11:06

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.09

(2σ+/-)

0.215

(2σ+/-)

112/18/19 06:1211/27/19 21:55pCi/g0.1190.500

RL MDC

0.182

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 06:12 10.9800.6410.6301.06Thorium-234

Ac-228 1.16 0.216 0.246 0.120 pCi/g 11/27/19 21:55 12/18/19 06:12 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.09 0.182 0.215 0.119 pCi/g 11/27/19 21:55 12/18/19 06:12 1

K-40 18.0 1.97 2.70 0.809 pCi/g 11/27/19 21:55 12/18/19 06:12 1

Pb-212 0.992 0.134 0.185 0.121 pCi/g 11/27/19 21:55 12/18/19 06:12 1
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-12Client Sample ID: AB03-BSA2-12
Matrix: SolidDate Collected: 11/12/19 11:06

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Pb-214 0.960 0.132 0.165 0.123 pCi/g 11/27/19 21:55 12/18/19 06:12 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Tl-208 0.311 0.0813 0.0874 0.0742 pCi/g 11/27/19 21:55 12/18/19 06:12 1

Lab Sample ID: 160-36453-12Client Sample ID: AB03-BSA2-12
Matrix: SolidDate Collected: 11/12/19 11:06

Percent Solids: 95.6Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.6 1.0 0.40 mg/Kg ☼ 12/05/19 13:13 12/12/19 00:13 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.51 0.20 mg/Kg 12/05/19 13:13 12/12/19 00:13 2☼Molybdenum 0.20 U

0.51 0.32 mg/Kg 12/05/19 13:13 12/12/19 00:13 2☼Selenium 1.5

0.10 0.040 mg/Kg 12/05/19 13:13 12/12/19 00:13 2☼Uranium 1.1

1.0 0.40 mg/Kg 12/05/19 13:13 12/12/19 00:13 2☼Vanadium 15

Lab Sample ID: 160-36453-13Client Sample ID: AB03-BSA2-13
Matrix: SolidDate Collected: 11/12/19 10:55

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.23

(2σ+/-)

0.338

(2σ+/-)

112/18/19 06:1311/27/19 21:55pCi/g0.2800.500

RL MDC

0.314

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 06:13 13.361.291.29U3.36Thorium-234

Ac-228 1.45 0.485 0.507 0.419 pCi/g 11/27/19 21:55 12/18/19 06:13 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.23 0.314 0.338 0.280 pCi/g 11/27/19 21:55 12/18/19 06:13 1

K-40 21.0 2.56 3.33 0.577 pCi/g 11/27/19 21:55 12/18/19 06:13 1

Pb-212 1.29 0.192 0.234 0.188 pCi/g 11/27/19 21:55 12/18/19 06:13 1

Pb-214 1.14 0.219 0.247 0.164 pCi/g 11/27/19 21:55 12/18/19 06:13 1

Tl-208 0.446 0.126 0.134 0.0977 pCi/g 11/27/19 21:55 12/18/19 06:13 1

Lab Sample ID: 160-36453-13Client Sample ID: AB03-BSA2-13
Matrix: SolidDate Collected: 11/12/19 10:55

Percent Solids: 95.9Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.7 0.98 0.39 mg/Kg ☼ 12/05/19 13:13 12/12/19 00:20 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.49 0.20 mg/Kg 12/05/19 13:13 12/12/19 00:20 2☼Molybdenum 0.20 U

0.49 0.31 mg/Kg 12/05/19 13:13 12/12/19 00:20 2☼Selenium 1.4

0.098 0.039 mg/Kg 12/05/19 13:13 12/12/19 00:20 2☼Uranium 1.2

0.98 0.39 mg/Kg 12/05/19 13:13 12/12/19 00:20 2☼Vanadium 15
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-14Client Sample ID: AB03-BSA2-14
Matrix: SolidDate Collected: 11/12/19 09:35

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.546

(2σ+/-)

0.206

(2σ+/-)

112/18/19 06:1011/27/19 21:55pCi/g0.2110.500

RL MDC

0.198

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 06:10 11.010.6320.627U1.01Thorium-234

Ac-228 0.780 0.233 0.246 0.223 pCi/g 11/27/19 21:55 12/18/19 06:10 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.546 0.198 0.206 0.211 pCi/g 11/27/19 21:55 12/18/19 06:10 1

K-40 16.5 2.28 2.84 0.806 pCi/g 11/27/19 21:55 12/18/19 06:10 1

Pb-212 0.628 0.121 0.146 0.118 pCi/g 11/27/19 21:55 12/18/19 06:10 1

Pb-214 0.653 0.153 0.167 0.144 pCi/g 11/27/19 21:55 12/18/19 06:10 1

Tl-208 0.281 0.0813 0.0864 0.0537 pCi/g 11/27/19 21:55 12/18/19 06:10 1

Lab Sample ID: 160-36453-14Client Sample ID: AB03-BSA2-14
Matrix: SolidDate Collected: 11/12/19 09:35

Percent Solids: 98.5Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.6 0.90 0.36 mg/Kg ☼ 12/05/19 13:13 12/12/19 00:27 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.45 0.18 mg/Kg 12/05/19 13:13 12/12/19 00:27 2☼Molybdenum 0.18 U

0.45 0.29 mg/Kg 12/05/19 13:13 12/12/19 00:27 2☼Selenium 0.81

0.090 0.036 mg/Kg 12/05/19 13:13 12/12/19 00:27 2☼Uranium 0.50

0.90 0.36 mg/Kg 12/05/19 13:13 12/12/19 00:27 2☼Vanadium 12

Lab Sample ID: 160-36453-15Client Sample ID: AB03-BSA2-15
Matrix: SolidDate Collected: 11/12/19 10:45

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.630

(2σ+/-)

0.164

(2σ+/-)

112/18/19 06:1111/27/19 21:55pCi/g0.1080.500

RL MDC

0.150

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 06:11 12.341.391.38U2.34Thorium-234

Ac-228 0.900 0.232 0.250 0.167 pCi/g 11/27/19 21:55 12/18/19 06:11 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.630 0.150 0.164 0.108 pCi/g 11/27/19 21:55 12/18/19 06:11 1

K-40 14.7 1.93 2.45 0.755 pCi/g 11/27/19 21:55 12/18/19 06:11 1

Pb-212 0.579 0.115 0.137 0.130 pCi/g 11/27/19 21:55 12/18/19 06:11 1

Pb-214 0.610 0.132 0.146 0.102 pCi/g 11/27/19 21:55 12/18/19 06:11 1

Tl-208 0.170 0.0550 0.0578 0.0409 pCi/g 11/27/19 21:55 12/18/19 06:11 1
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-15Client Sample ID: AB03-BSA2-15
Matrix: SolidDate Collected: 11/12/19 10:45

Percent Solids: 99.4Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.3 0.85 0.34 mg/Kg ☼ 12/05/19 13:13 12/12/19 00:34 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.43 0.17 mg/Kg 12/05/19 13:13 12/12/19 00:34 2☼Molybdenum 0.17 U

0.43 0.27 mg/Kg 12/05/19 13:13 12/12/19 00:34 2☼Selenium 0.66

0.085 0.034 mg/Kg 12/05/19 13:13 12/12/19 00:34 2☼Uranium 0.48

0.85 0.34 mg/Kg 12/05/19 13:13 12/12/19 00:34 2☼Vanadium 13

Lab Sample ID: 160-36453-16Client Sample ID: AB03-WT04-01
Matrix: SolidDate Collected: 11/12/19 13:54

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.25

(2σ+/-)

0.230

(2σ+/-)

112/18/19 06:4911/27/19 21:55pCi/g0.1190.500

RL MDC

0.190

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 06:49 10.8460.4910.484U0.846Thorium-234

Ac-228 0.882 0.177 0.198 0.101 pCi/g 11/27/19 21:55 12/18/19 06:49 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.25 0.190 0.230 0.119 pCi/g 11/27/19 21:55 12/18/19 06:49 1

K-40 14.1 1.60 2.15 0.682 pCi/g 11/27/19 21:55 12/18/19 06:49 1

Pb-212 0.710 0.113 0.146 0.122 pCi/g 11/27/19 21:55 12/18/19 06:49 1

Pb-214 1.06 0.168 0.201 0.126 pCi/g 11/27/19 21:55 12/18/19 06:49 1

Tl-208 0.259 0.0667 0.0719 0.0581 pCi/g 11/27/19 21:55 12/18/19 06:49 1

Lab Sample ID: 160-36453-16Client Sample ID: AB03-WT04-01
Matrix: SolidDate Collected: 11/12/19 13:54

Percent Solids: 98.2Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.0 0.96 0.38 mg/Kg ☼ 12/05/19 13:13 12/12/19 00:41 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 12/05/19 13:13 12/12/19 00:41 2☼Molybdenum 0.19 U

0.48 0.31 mg/Kg 12/05/19 13:13 12/12/19 00:41 2☼Selenium 1.0

0.096 0.038 mg/Kg 12/05/19 13:13 12/12/19 00:41 2☼Uranium 0.80

0.96 0.38 mg/Kg 12/05/19 13:13 12/12/19 00:41 2☼Vanadium 15

Lab Sample ID: 160-36453-17Client Sample ID: AB03-WT03-01
Matrix: SolidDate Collected: 11/12/19 14:04

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.13

(2σ+/-)

0.243

(2σ+/-)

112/18/19 06:5011/27/19 21:55pCi/g0.1690.500

RL MDC

0.214

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 06:50 11.150.7580.7401.45Thorium-234
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-17Client Sample ID: AB03-WT03-01
Matrix: SolidDate Collected: 11/12/19 14:04

Date Received: 11/21/19 15:06

Ac-228 1.03 0.384 0.398 0.360 pCi/g 11/27/19 21:55 12/18/19 06:50 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.13 0.214 0.243 0.169 pCi/g 11/27/19 21:55 12/18/19 06:50 1

K-40 24.9 2.31 3.41 0.691 pCi/g 11/27/19 21:55 12/18/19 06:50 1

Pb-212 1.20 0.145 0.191 0.133 pCi/g 11/27/19 21:55 12/18/19 06:50 1

Pb-214 1.18 0.191 0.225 0.166 pCi/g 11/27/19 21:55 12/18/19 06:50 1

Tl-208 0.443 0.0895 0.100 0.0597 pCi/g 11/27/19 21:55 12/18/19 06:50 1

Lab Sample ID: 160-36453-17Client Sample ID: AB03-WT03-01
Matrix: SolidDate Collected: 11/12/19 14:04

Percent Solids: 98.8Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.2 0.87 0.35 mg/Kg ☼ 12/05/19 13:13 12/12/19 00:47 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.44 0.17 mg/Kg 12/05/19 13:13 12/12/19 00:47 2☼Molybdenum 0.33 J

0.44 0.28 mg/Kg 12/05/19 13:13 12/12/19 00:47 2☼Selenium 1.2

0.087 0.035 mg/Kg 12/05/19 13:13 12/12/19 00:47 2☼Uranium 1.1

0.87 0.35 mg/Kg 12/05/19 13:13 12/12/19 00:47 2☼Vanadium 21

Lab Sample ID: 160-36453-18Client Sample ID: AB03-WT03-02
Matrix: SolidDate Collected: 11/12/19 14:10

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.08

(2σ+/-)

0.284

(2σ+/-)

112/18/19 06:5111/27/19 21:55pCi/g0.2260.500

RL MDC

0.261

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 06:51 11.040.6020.593U1.04Thorium-234

Ac-228 0.958 0.289 0.306 0.307 pCi/g 11/27/19 21:55 12/18/19 06:51 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.34 0.653 0.667 0.607 pCi/g 11/27/19 21:55 12/18/19 06:51 1

Bi-214 1.08 0.261 0.284 0.226 pCi/g 11/27/19 21:55 12/18/19 06:51 1

K-40 19.0 2.35 3.05 0.751 pCi/g 11/27/19 21:55 12/18/19 06:51 1

Pb-212 1.06 0.147 0.201 0.128 pCi/g 11/27/19 21:55 12/18/19 06:51 1

Pb-214 0.870 0.179 0.201 0.199 pCi/g 11/27/19 21:55 12/18/19 06:51 1

Tl-208 0.354 0.0869 0.0944 0.0588 pCi/g 11/27/19 21:55 12/18/19 06:51 1

Lab Sample ID: 160-36453-18Client Sample ID: AB03-WT03-02
Matrix: SolidDate Collected: 11/12/19 14:10

Percent Solids: 96.9Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.2 0.96 0.38 mg/Kg ☼ 12/05/19 13:13 12/12/19 01:14 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 12/05/19 13:13 12/12/19 01:14 2☼Molybdenum 0.19 J

0.48 0.31 mg/Kg 12/05/19 13:13 12/12/19 01:14 2☼Selenium 1.2

0.096 0.038 mg/Kg 12/05/19 13:13 12/12/19 01:14 2☼Uranium 1.1
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-18Client Sample ID: AB03-WT03-02
Matrix: SolidDate Collected: 11/12/19 14:10

Percent Solids: 96.9Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 16 0.96 0.38 mg/Kg ☼ 12/05/19 13:13 12/12/19 01:14 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-36453-19Client Sample ID: AB03-WT02-01
Matrix: SolidDate Collected: 11/12/19 14:05

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.11

(2σ+/-)

0.257

(2σ+/-)

112/18/19 06:5211/27/19 21:55pCi/g0.1810.500

RL MDC

0.230

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 06:52 12.921.731.73U2.92Thorium-234

Ac-228 1.40 0.276 0.311 0.333 pCi/g 11/27/19 21:55 12/18/19 06:52 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.11 0.230 0.257 0.181 pCi/g 11/27/19 21:55 12/18/19 06:52 1

K-40 17.5 2.07 2.74 0.739 pCi/g 11/27/19 21:55 12/18/19 06:52 1

Pb-212 1.16 0.155 0.215 0.164 pCi/g 11/27/19 21:55 12/18/19 06:52 1

Pb-214 1.18 0.159 0.200 0.149 pCi/g 11/27/19 21:55 12/18/19 06:52 1

Tl-208 0.504 0.103 0.115 0.0712 pCi/g 11/27/19 21:55 12/18/19 06:52 1

Lab Sample ID: 160-36453-19Client Sample ID: AB03-WT02-01
Matrix: SolidDate Collected: 11/12/19 14:05

Percent Solids: 99.2Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.9 0.92 0.37 mg/Kg ☼ 12/05/19 13:13 12/12/19 01:21 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.46 0.18 mg/Kg 12/05/19 13:13 12/12/19 01:21 2☼Molybdenum 0.26 J

0.46 0.30 mg/Kg 12/05/19 13:13 12/12/19 01:21 2☼Selenium 1.2

0.092 0.037 mg/Kg 12/05/19 13:13 12/12/19 01:21 2☼Uranium 1.2

0.92 0.37 mg/Kg 12/05/19 13:13 12/12/19 01:21 2☼Vanadium 25

Lab Sample ID: 160-36453-20Client Sample ID: AB03-WT05-01
Matrix: SolidDate Collected: 11/12/19 13:51

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.777

(2σ+/-)

0.152

(2σ+/-)

112/18/19 07:2611/27/19 21:55pCi/g0.08640.500

RL MDC

0.129

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 07:26 10.8230.4360.434U0.823Thorium-234

Ac-228 0.753 0.175 0.191 0.120 pCi/g 11/27/19 21:55 12/18/19 07:26 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.777 0.129 0.152 0.0864 pCi/g 11/27/19 21:55 12/18/19 07:26 1

K-40 13.0 1.35 1.89 0.529 pCi/g 11/27/19 21:55 12/18/19 07:26 1
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-20Client Sample ID: AB03-WT05-01
Matrix: SolidDate Collected: 11/12/19 13:51

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Pb-212 0.868 0.101 0.151 0.0898 pCi/g 11/27/19 21:55 12/18/19 07:26 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Pb-214 0.846 0.136 0.162 0.109 pCi/g 11/27/19 21:55 12/18/19 07:26 1

Tl-208 0.309 0.0631 0.0708 0.0439 pCi/g 11/27/19 21:55 12/18/19 07:26 1

Lab Sample ID: 160-36453-20Client Sample ID: AB03-WT05-01
Matrix: SolidDate Collected: 11/12/19 13:51

Percent Solids: 99.0Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.4 0.90 0.36 mg/Kg ☼ 12/05/19 13:13 12/12/19 01:28 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.45 0.18 mg/Kg 12/05/19 13:13 12/12/19 01:28 2☼Molybdenum 0.22 J

0.45 0.29 mg/Kg 12/05/19 13:13 12/12/19 01:28 2☼Selenium 1.1

0.090 0.036 mg/Kg 12/05/19 13:13 12/12/19 01:28 2☼Uranium 0.97

0.90 0.36 mg/Kg 12/05/19 13:13 12/12/19 01:28 2☼Vanadium 20

Lab Sample ID: 160-36453-21Client Sample ID: AB03-WT01-01
Matrix: SolidDate Collected: 11/12/19 14:28

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.906

(2σ+/-)

0.212

(2σ+/-)

112/18/19 07:3011/27/19 23:11pCi/g0.1430.500

RL MDC

0.190

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 23:11 12/18/19 07:30 11.200.7310.729U1.20Thorium-234

Ac-228 0.911 0.235 0.253 0.204 pCi/g 11/27/19 23:11 12/18/19 07:30 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.906 0.190 0.212 0.143 pCi/g 11/27/19 23:11 12/18/19 07:30 1

K-40 14.2 1.84 2.35 0.716 pCi/g 11/27/19 23:11 12/18/19 07:30 1

Pb-212 0.707 0.129 0.158 0.152 pCi/g 11/27/19 23:11 12/18/19 07:30 1

Pb-214 0.923 0.156 0.184 0.179 pCi/g 11/27/19 23:11 12/18/19 07:30 1

Tl-208 0.321 0.0847 0.0910 0.0689 pCi/g 11/27/19 23:11 12/18/19 07:30 1

Lab Sample ID: 160-36453-21Client Sample ID: AB03-WT01-01
Matrix: SolidDate Collected: 11/12/19 14:28

Percent Solids: 99.4Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.7 0.92 0.37 mg/Kg ☼ 12/05/19 13:14 12/11/19 18:10 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.46 0.18 mg/Kg 12/05/19 13:14 12/11/19 18:10 2☼Molybdenum 0.64

0.46 0.30 mg/Kg 12/05/19 13:14 12/11/19 18:10 2☼Selenium 1.1

0.092 0.037 mg/Kg 12/05/19 13:14 12/11/19 18:10 2☼Uranium 0.79

0.92 0.37 mg/Kg 12/05/19 13:14 12/11/19 18:10 2☼Vanadium 17
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-22Client Sample ID: AB03-WT01-02
Matrix: SolidDate Collected: 11/12/19 14:20

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.841

(2σ+/-)

0.201

(2σ+/-)

112/18/19 08:0311/27/19 23:11pCi/g0.1510.500

RL MDC

0.181

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 23:11 12/18/19 08:03 10.8680.6810.6671.22Thorium-234

Ac-228 1.11 0.227 0.254 0.145 pCi/g 11/27/19 23:11 12/18/19 08:03 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.841 0.181 0.201 0.151 pCi/g 11/27/19 23:11 12/18/19 08:03 1

K-40 16.9 1.71 2.43 0.657 pCi/g 11/27/19 23:11 12/18/19 08:03 1

Pb-212 0.842 0.111 0.155 0.100 pCi/g 11/27/19 23:11 12/18/19 08:03 1

Pb-214 1.09 0.135 0.176 0.123 pCi/g 11/27/19 23:11 12/18/19 08:03 1

Tl-208 0.323 0.0677 0.0756 0.0513 pCi/g 11/27/19 23:11 12/18/19 08:03 1

Lab Sample ID: 160-36453-22Client Sample ID: AB03-WT01-02
Matrix: SolidDate Collected: 11/12/19 14:20

Percent Solids: 98.8Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.1 0.96 0.38 mg/Kg ☼ 12/05/19 13:14 12/11/19 18:16 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 12/05/19 13:14 12/11/19 18:16 2☼Molybdenum 0.35 J

0.48 0.31 mg/Kg 12/05/19 13:14 12/11/19 18:16 2☼Selenium 1.1

0.096 0.038 mg/Kg 12/05/19 13:14 12/11/19 18:16 2☼Uranium 0.58

0.96 0.38 mg/Kg 12/05/19 13:14 12/11/19 18:16 2☼Vanadium 14

Lab Sample ID: 160-36453-23Client Sample ID: DUP-2
Matrix: SolidDate Collected: 11/12/19 00:00

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.896

(2σ+/-)

0.195

(2σ+/-)

112/18/19 08:0311/27/19 23:11pCi/g0.1150.500

RL MDC

0.172

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 23:11 12/18/19 08:03 11.190.7240.7051.48Thorium-234

Ac-228 0.507 0.381 0.385 0.400 pCi/g 11/27/19 23:11 12/18/19 08:03 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.896 0.172 0.195 0.115 pCi/g 11/27/19 23:11 12/18/19 08:03 1

K-40 20.0 2.18 2.97 0.439 pCi/g 11/27/19 23:11 12/18/19 08:03 1

Pb-212 0.924 0.136 0.166 0.118 pCi/g 11/27/19 23:11 12/18/19 08:03 1

Pb-214 0.979 0.175 0.201 0.147 pCi/g 11/27/19 23:11 12/18/19 08:03 1

Tl-208 0.298 0.0836 0.0889 0.0665 pCi/g 11/27/19 23:11 12/18/19 08:03 1
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-23Client Sample ID: DUP-2
Matrix: SolidDate Collected: 11/12/19 00:00

Percent Solids: 98.4Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 0.37 U 0.93 0.37 mg/Kg ☼ 12/05/19 13:14 12/11/19 18:23 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.47 0.19 mg/Kg 12/05/19 13:14 12/11/19 18:23 2☼Molybdenum 0.83

0.47 0.30 mg/Kg 12/05/19 13:14 12/11/19 18:23 2☼Selenium 2.3

0.093 0.037 mg/Kg 12/05/19 13:14 12/11/19 18:23 2☼Uranium 2.0

0.93 0.37 mg/Kg 12/05/19 13:14 12/11/19 18:23 2☼Vanadium 26

Lab Sample ID: 160-36453-24Client Sample ID: Rinsate-5
Matrix: WaterDate Collected: 11/12/19 00:00

Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.0 U 10 4.0 ug/L 12/04/19 12:46 12/14/19 06:32 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 ug/L 12/04/19 12:46 12/14/19 06:32 2Molybdenum 2.0 U

1.0 0.40 ug/L 12/04/19 12:46 12/14/19 06:32 2Uranium 0.40 U

10 4.0 ug/L 12/04/19 12:46 12/14/19 06:32 2Vanadium 4.0 U

20 7.5 ug/L 12/04/19 12:46 12/14/19 06:32 2Zinc 7.5 U

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.219 U

(2σ+/-)

0.127

(2σ+/-)

112/18/19 09:1111/26/19 11:19pCi/L0.2191.00

RL MDC

0.126

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/26/19 11:19 12/18/19 09:11 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

82.4
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QC Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Method: 6020B - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 160-452929/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 454288 Prep Batch: 452929

RL MDL

Arsenic 4.0 U 10 4.0 ug/L 12/04/19 12:46 12/14/19 06:18 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

2.0 U 2.05.0 ug/L 12/04/19 12:46 12/14/19 06:18 2Molybdenum

0.40 U 0.401.0 ug/L 12/04/19 12:46 12/14/19 06:18 2Uranium

4.0 U 4.010 ug/L 12/04/19 12:46 12/14/19 06:18 2Vanadium

7.5 U 7.520 ug/L 12/04/19 12:46 12/14/19 06:18 2Zinc

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-452929/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 454288 Prep Batch: 452929

Arsenic 1000 932 ug/L 93 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 500 524 ug/L 105 80 - 120

Uranium 1000 1070 ug/L 107 80 - 120

Vanadium 1000 984 ug/L 98 80 - 120

Zinc 1000 976 ug/L 98 80 - 120

Client Sample ID: Rinsate-5Lab Sample ID: 160-36453-24 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 454288 Prep Batch: 452929

Arsenic 4.0 1000 946 ug/L 95 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum 2.0 500 526 ug/L 105 75 - 125

Uranium 0.40 1000 1080 ug/L 108 75 - 125

Vanadium 4.0 1000 1010 ug/L 101 75 - 125

Zinc 7.5 1000 986 ug/L 99 75 - 125

Client Sample ID: Rinsate-5Lab Sample ID: 160-36453-24 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 454288 Prep Batch: 452929

Arsenic 4.0 1000 945 ug/L 94 75 - 125 0 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum 2.0 500 524 ug/L 105 75 - 125 0 20

Uranium 0.40 1000 1070 ug/L 107 75 - 125 1 20

Vanadium 4.0 1000 994 ug/L 99 75 - 125 1 20

Zinc 7.5 1000 981 ug/L 98 75 - 125 1 20

Client Sample ID: Method BlankLab Sample ID: MB 160-453169/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 454179 Prep Batch: 453169

RL MDL

Arsenic 0.37 U 0.93 0.37 mg/Kg 12/05/19 13:13 12/11/19 21:39 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.19 U 0.190.47 mg/Kg 12/05/19 13:13 12/11/19 21:39 2Molybdenum

0.30 U 0.300.47 mg/Kg 12/05/19 13:13 12/11/19 21:39 2Selenium

0.037 U 0.0370.093 mg/Kg 12/05/19 13:13 12/11/19 21:39 2Uranium

0.37 U 0.370.93 mg/Kg 12/05/19 13:13 12/11/19 21:39 2Vanadium
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QC Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-453169/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 454179 Prep Batch: 453169

Arsenic 161 174 mg/Kg 108.1 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 122 mg/Kg 111.3 70.5 - 129.

1
Selenium 191 209 mg/Kg 109.4 68.6 - 131.

9
Uranium 98.1 101 mg/Kg 102.6 74.0 - 126.

4
Vanadium 56.7 54.4 mg/Kg 95.9 56.8 - 143.

4

Client Sample ID: AB03-BSA2-09Lab Sample ID: 160-36453-9 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 454179 Prep Batch: 453169

Arsenic 2.1 94.9 95.3 mg/Kg 98 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum 0.20 47.5 46.4 mg/Kg 98 75 - 125☼

Selenium 1.1 47.5 44.9 mg/Kg 92 75 - 125☼

Uranium 0.81 94.9 98.5 mg/Kg 103 75 - 125☼

Vanadium 13 94.9 86.3 mg/Kg 77 75 - 125☼

Client Sample ID: AB03-BSA2-09Lab Sample ID: 160-36453-9 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 454179 Prep Batch: 453169

Arsenic 2.1 96.3 95.8 mg/Kg 97 75 - 125 1 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum 0.20 48.2 47.2 mg/Kg 98 75 - 125 2 35☼

Selenium 1.1 48.2 44.6 mg/Kg 90 75 - 125 1 35☼

Uranium 0.81 96.3 101 mg/Kg 104 75 - 125 3 35☼

Vanadium 13 96.3 87.3 mg/Kg 77 75 - 125 1 35☼

Client Sample ID: Method BlankLab Sample ID: MB 160-453170/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 454179 Prep Batch: 453170

RL MDL

Arsenic 0.38 U 0.96 0.38 mg/Kg 12/05/19 13:14 12/11/19 17:56 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.19 U 0.190.48 mg/Kg 12/05/19 13:14 12/11/19 17:56 2Molybdenum

0.31 U 0.310.48 mg/Kg 12/05/19 13:14 12/11/19 17:56 2Selenium

0.038 U 0.0380.096 mg/Kg 12/05/19 13:14 12/11/19 17:56 2Uranium

0.38 U 0.380.96 mg/Kg 12/05/19 13:14 12/11/19 17:56 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-453170/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 454179 Prep Batch: 453170

Arsenic 161 181 mg/Kg 112.7 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits
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QC Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-453170/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 454179 Prep Batch: 453170

Molybdenum 110 123 mg/Kg 112.1 70.5 - 129.

1

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Selenium 191 212 mg/Kg 111.2 68.6 - 131.

9
Uranium 98.1 102 mg/Kg 103.7 74.0 - 126.

4
Vanadium 56.7 58.9 mg/Kg 103.9 56.8 - 143.

4

Client Sample ID: Matrix SpikeLab Sample ID: 160-36457-A-58-B MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 454179 Prep Batch: 453170

Arsenic 3.6 98.0 99.8 mg/Kg 98 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum 1.3 49.0 49.5 mg/Kg 98 75 - 125☼

Selenium 0.81 49.0 45.8 mg/Kg 92 75 - 125☼

Uranium 5.4 98.0 104 mg/Kg 101 75 - 125☼

Vanadium 20 98.0 97.8 mg/Kg 80 75 - 125☼

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 160-36457-A-58-C MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 454179 Prep Batch: 453170

Arsenic 3.6 93.5 94.1 mg/Kg 97 75 - 125 6 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum 1.3 46.8 47.7 mg/Kg 99 75 - 125 4 35☼

Selenium 0.81 46.8 43.9 mg/Kg 92 75 - 125 4 35☼

Uranium 5.4 93.5 99.2 mg/Kg 100 75 - 125 5 35☼

Vanadium 20 93.5 92.4 mg/Kg 78 75 - 125 6 35☼

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-452318/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 454475 Prep Batch: 452318

Radium-226

Analyte

U 112/18/19 10:0111/27/19 21:55pCi/g0.244

MDC

0.500

RL

0.1370.137

(2σ+/-) (2σ+/-)

MB

0.244

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/18/19 10:0111/27/19 21:55pCi/g1.140.2440.244U1.14Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/27/19 21:55 12/18/19 10:01 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected
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QC Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-452318/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 454475 Prep Batch: 452318

Americium-241

Analyte

130-7010399.0196.6 10.4 0.974

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 27.3 26.32 2.80 0.197 pCi/g 96 70 - 130

Cobalt-60 10.8 10.10 1.06 0.0940 pCi/g 94 70 - 130

Client Sample ID: AB03-WT05-01Lab Sample ID: 160-36453-20 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 454481 Prep Batch: 452318

Radium-226

Analyte

20.380.82100.777 0.179 0.500 0.114

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 0.823 U 1.11 U 0.522 1.11 pCi/g 0.14 2

Ac-228 20.790.86820.753 0.221 0.184

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-214 0.777 0.8210 0.179 0.114 pCi/g 0.38 2

K-40 13.0 12.80 2.13 0.661 pCi/g 0.11 2

Pb-212 0.868 0.7591 0.157 0.135 pCi/g 1.0 2

Pb-214 0.846 0.7949 0.159 0.121 pCi/g 0.45 2

Tl-208 0.309 0.3294 0.0866 0.0588 pCi/g 0.36 2

Client Sample ID: Method BlankLab Sample ID: MB 160-452321/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 454474 Prep Batch: 452321

Radium-226

Analyte

U 112/18/19 07:2711/27/19 23:11pCi/g0.468

MDC

0.500

RL

0.2560.256

(2σ+/-) (2σ+/-)

MB

0.468

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/18/19 07:2711/27/19 23:11pCi/g1.590.8580.854U1.59Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/27/19 23:11 12/18/19 07:27 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-452321/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 454479 Prep Batch: 452321

Americium-241

Analyte

130-70104100.696.6 10.6 1.20

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 27.3 28.35 3.06 0.251 pCi/g 104 70 - 130

Cobalt-60 10.8 11.20 1.20 0.106 pCi/g 104 70 - 130
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QC Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: DUP-2Lab Sample ID: 160-36453-23 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 454475 Prep Batch: 452321

Radium-226

Analyte

21.110.75120.896 0.172 0.500 0.127

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 1.48 0.848 U 0.495 0.848 pCi/g 1.80 2

Ac-228 20.950.70970.507 0.185 0.207

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-214 0.896 0.7512 0.172 0.127 pCi/g 1.11 2

K-40 20.0 15.75 F 2.34 0.684 pCi/g 2.23 2

Pb-212 0.924 0.7425 0.142 0.0897 pCi/g 1.66 2

Pb-214 0.979 0.7994 0.152 0.146 pCi/g 1.42 2

Tl-208 0.298 0.2901 0.0694 0.0432 pCi/g 0.15 2

Method: 903.0 - Radium-226 (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-452087/12-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 454494 Prep Batch: 452087

Radium-226

Analyte

U 112/18/19 09:1311/26/19 11:19pCi/L0.256

MDC

1.00

RL

0.08080.0795

(2σ+/-) (2σ+/-)

MB

0.256

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Ba Carrier 40 - 110 11/26/19 11:19 12/18/19 09:13 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

77.0

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-452087/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 454494 Prep Batch: 452087

Radium-226

Analyte

125-759621.7722.7 2.27 1.00 0.185

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

79.4

LCS

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-452087/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 454494 Prep Batch: 452087

Radium-226

Analyte

30.14125-759521.5422.7 2.26 1.00 0.218

RL MDC(2σ+/-)

LCSD LCSD

pCi/L

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

DER

DER

Ba Carrier

Carrier

40 - 110

LCSD

Qualifier Limits%Yield

75.8

LCSD

Eurofins TestAmerica, St. Louis

Page 31 of 36

1

2

3

4

5

6

7

8

9

10

11

12



QC Association Summary
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Metals

Prep Batch: 452929

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 3010A160-36453-24 Rinsate-5 Total/NA

Water 3010AMB 160-452929/1-A Method Blank Total/NA

Water 3010ALCS 160-452929/2-A Lab Control Sample Total/NA

Water 3010A160-36453-24 MS Rinsate-5 Total/NA

Water 3010A160-36453-24 MSD Rinsate-5 Total/NA

Prep Batch: 453169

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-36453-1 AB03-BSA2-01 Total/NA

Solid 3050B160-36453-2 AB03-BSA2-02 Total/NA

Solid 3050B160-36453-3 AB03-BSA2-03 Total/NA

Solid 3050B160-36453-4 AB03-BSA2-04 Total/NA

Solid 3050B160-36453-5 AB03-BSA2-05 Total/NA

Solid 3050B160-36453-6 AB03-BSA2-06 Total/NA

Solid 3050B160-36453-7 AB03-BSA2-07 Total/NA

Solid 3050B160-36453-8 AB03-BSA2-08 Total/NA

Solid 3050B160-36453-9 AB03-BSA2-09 Total/NA

Solid 3050B160-36453-10 AB03-BSA2-10 Total/NA

Solid 3050B160-36453-11 AB03-BSA2-11 Total/NA

Solid 3050B160-36453-12 AB03-BSA2-12 Total/NA

Solid 3050B160-36453-13 AB03-BSA2-13 Total/NA

Solid 3050B160-36453-14 AB03-BSA2-14 Total/NA

Solid 3050B160-36453-15 AB03-BSA2-15 Total/NA

Solid 3050B160-36453-16 AB03-WT04-01 Total/NA

Solid 3050B160-36453-17 AB03-WT03-01 Total/NA

Solid 3050B160-36453-18 AB03-WT03-02 Total/NA

Solid 3050B160-36453-19 AB03-WT02-01 Total/NA

Solid 3050B160-36453-20 AB03-WT05-01 Total/NA

Solid 3050BMB 160-453169/1-A Method Blank Total/NA

Solid 3050BLCSSRM 160-453169/2-A Lab Control Sample Total/NA

Solid 3050B160-36453-9 MS AB03-BSA2-09 Total/NA

Solid 3050B160-36453-9 MSD AB03-BSA2-09 Total/NA

Prep Batch: 453170

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-36453-21 AB03-WT01-01 Total/NA

Solid 3050B160-36453-22 AB03-WT01-02 Total/NA

Solid 3050B160-36453-23 DUP-2 Total/NA

Solid 3050BMB 160-453170/1-A Method Blank Total/NA

Solid 3050BLCSSRM 160-453170/2-A Lab Control Sample Total/NA

Solid 3050B160-36457-A-58-B MS Matrix Spike Total/NA

Solid 3050B160-36457-A-58-C MSD Matrix Spike Duplicate Total/NA

Analysis Batch: 454179

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 453169160-36453-1 AB03-BSA2-01 Total/NA

Solid 6020B 453169160-36453-2 AB03-BSA2-02 Total/NA

Solid 6020B 453169160-36453-3 AB03-BSA2-03 Total/NA

Solid 6020B 453169160-36453-4 AB03-BSA2-04 Total/NA

Solid 6020B 453169160-36453-5 AB03-BSA2-05 Total/NA

Solid 6020B 453169160-36453-6 AB03-BSA2-06 Total/NA
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QC Association Summary
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Metals (Continued)

Analysis Batch: 454179 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 453169160-36453-7 AB03-BSA2-07 Total/NA

Solid 6020B 453169160-36453-8 AB03-BSA2-08 Total/NA

Solid 6020B 453169160-36453-9 AB03-BSA2-09 Total/NA

Solid 6020B 453169160-36453-10 AB03-BSA2-10 Total/NA

Solid 6020B 453169160-36453-11 AB03-BSA2-11 Total/NA

Solid 6020B 453169160-36453-12 AB03-BSA2-12 Total/NA

Solid 6020B 453169160-36453-13 AB03-BSA2-13 Total/NA

Solid 6020B 453169160-36453-14 AB03-BSA2-14 Total/NA

Solid 6020B 453169160-36453-15 AB03-BSA2-15 Total/NA

Solid 6020B 453169160-36453-16 AB03-WT04-01 Total/NA

Solid 6020B 453169160-36453-17 AB03-WT03-01 Total/NA

Solid 6020B 453169160-36453-18 AB03-WT03-02 Total/NA

Solid 6020B 453169160-36453-19 AB03-WT02-01 Total/NA

Solid 6020B 453169160-36453-20 AB03-WT05-01 Total/NA

Solid 6020B 453170160-36453-21 AB03-WT01-01 Total/NA

Solid 6020B 453170160-36453-22 AB03-WT01-02 Total/NA

Solid 6020B 453170160-36453-23 DUP-2 Total/NA

Solid 6020B 453169MB 160-453169/1-A Method Blank Total/NA

Solid 6020B 453170MB 160-453170/1-A Method Blank Total/NA

Solid 6020B 453169LCSSRM 160-453169/2-A Lab Control Sample Total/NA

Solid 6020B 453170LCSSRM 160-453170/2-A Lab Control Sample Total/NA

Solid 6020B 453169160-36453-9 MS AB03-BSA2-09 Total/NA

Solid 6020B 453169160-36453-9 MSD AB03-BSA2-09 Total/NA

Solid 6020B 453170160-36457-A-58-B MS Matrix Spike Total/NA

Solid 6020B 453170160-36457-A-58-C MSD Matrix Spike Duplicate Total/NA

Analysis Batch: 454288

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020B 452929160-36453-24 Rinsate-5 Total/NA

Water 6020B 452929MB 160-452929/1-A Method Blank Total/NA

Water 6020B 452929LCS 160-452929/2-A Lab Control Sample Total/NA

Water 6020B 452929160-36453-24 MS Rinsate-5 Total/NA

Water 6020B 452929160-36453-24 MSD Rinsate-5 Total/NA

Rad

Leach Batch: 451993

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-36453-1 AB03-BSA2-01 Total/NA

Solid Dry and Grind160-36453-2 AB03-BSA2-02 Total/NA

Solid Dry and Grind160-36453-3 AB03-BSA2-03 Total/NA

Solid Dry and Grind160-36453-4 AB03-BSA2-04 Total/NA

Solid Dry and Grind160-36453-5 AB03-BSA2-05 Total/NA

Solid Dry and Grind160-36453-6 AB03-BSA2-06 Total/NA

Solid Dry and Grind160-36453-7 AB03-BSA2-07 Total/NA

Solid Dry and Grind160-36453-8 AB03-BSA2-08 Total/NA

Solid Dry and Grind160-36453-9 AB03-BSA2-09 Total/NA

Solid Dry and Grind160-36453-10 AB03-BSA2-10 Total/NA

Solid Dry and Grind160-36453-11 AB03-BSA2-11 Total/NA

Solid Dry and Grind160-36453-12 AB03-BSA2-12 Total/NA

Solid Dry and Grind160-36453-13 AB03-BSA2-13 Total/NA
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QC Association Summary
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Rad (Continued)

Leach Batch: 451993 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-36453-14 AB03-BSA2-14 Total/NA

Solid Dry and Grind160-36453-15 AB03-BSA2-15 Total/NA

Solid Dry and Grind160-36453-16 AB03-WT04-01 Total/NA

Solid Dry and Grind160-36453-17 AB03-WT03-01 Total/NA

Solid Dry and Grind160-36453-18 AB03-WT03-02 Total/NA

Solid Dry and Grind160-36453-19 AB03-WT02-01 Total/NA

Solid Dry and Grind160-36453-20 AB03-WT05-01 Total/NA

Solid Dry and Grind160-36453-21 AB03-WT01-01 Total/NA

Solid Dry and Grind160-36453-22 AB03-WT01-02 Total/NA

Solid Dry and Grind160-36453-23 DUP-2 Total/NA

Solid Dry and Grind160-36453-20 DU AB03-WT05-01 Total/NA

Solid Dry and Grind160-36453-23 DU DUP-2 Total/NA

Prep Batch: 452087

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water PrecSep-21160-36453-24 Rinsate-5 Total/NA

Water PrecSep-21MB 160-452087/12-A Method Blank Total/NA

Water PrecSep-21LCS 160-452087/1-A Lab Control Sample Total/NA

Water PrecSep-21LCSD 160-452087/2-A Lab Control Sample Dup Total/NA

Prep Batch: 452318

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 451993160-36453-1 AB03-BSA2-01 Total/NA

Solid Fill_Geo-21 451993160-36453-2 AB03-BSA2-02 Total/NA

Solid Fill_Geo-21 451993160-36453-3 AB03-BSA2-03 Total/NA

Solid Fill_Geo-21 451993160-36453-4 AB03-BSA2-04 Total/NA

Solid Fill_Geo-21 451993160-36453-5 AB03-BSA2-05 Total/NA

Solid Fill_Geo-21 451993160-36453-6 AB03-BSA2-06 Total/NA

Solid Fill_Geo-21 451993160-36453-7 AB03-BSA2-07 Total/NA

Solid Fill_Geo-21 451993160-36453-8 AB03-BSA2-08 Total/NA

Solid Fill_Geo-21 451993160-36453-9 AB03-BSA2-09 Total/NA

Solid Fill_Geo-21 451993160-36453-10 AB03-BSA2-10 Total/NA

Solid Fill_Geo-21 451993160-36453-11 AB03-BSA2-11 Total/NA

Solid Fill_Geo-21 451993160-36453-12 AB03-BSA2-12 Total/NA

Solid Fill_Geo-21 451993160-36453-13 AB03-BSA2-13 Total/NA

Solid Fill_Geo-21 451993160-36453-14 AB03-BSA2-14 Total/NA

Solid Fill_Geo-21 451993160-36453-15 AB03-BSA2-15 Total/NA

Solid Fill_Geo-21 451993160-36453-16 AB03-WT04-01 Total/NA

Solid Fill_Geo-21 451993160-36453-17 AB03-WT03-01 Total/NA

Solid Fill_Geo-21 451993160-36453-18 AB03-WT03-02 Total/NA

Solid Fill_Geo-21 451993160-36453-19 AB03-WT02-01 Total/NA

Solid Fill_Geo-21 451993160-36453-20 AB03-WT05-01 Total/NA

Solid Fill_Geo-21MB 160-452318/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-452318/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 451993160-36453-20 DU AB03-WT05-01 Total/NA

Prep Batch: 452321

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 451993160-36453-21 AB03-WT01-01 Total/NA

Solid Fill_Geo-21 451993160-36453-22 AB03-WT01-02 Total/NA

Solid Fill_Geo-21 451993160-36453-23 DUP-2 Total/NA
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QC Association Summary
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Rad (Continued)

Prep Batch: 452321 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21MB 160-452321/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-452321/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 451993160-36453-23 DU DUP-2 Total/NA
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Tracer/Carrier Summary
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Method: 903.0 - Radium-226 (GFPC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (40-110)

Ba Carrier

82.4160-36453-24

Percent Yield (Acceptance Limits)

Rinsate-5

79.4LCS 160-452087/1-A Lab Control Sample

75.8LCSD 160-452087/2-A Lab Control Sample Dup

77.0MB 160-452087/12-A Method Blank

Tracer/Carrier Legend

Ba Carrier = Ba Carrier
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ANALYTICAL REPORT

Job Number: 160-36453-1

Job Description: Cameron Area Mine Sites - En Pro

For:
ARCADIS U.S., Inc.
200 S. Michigan Ave

Suite 2000
Chicago, IL  60604

Attention: Ms. Allison Wilding

_____________________________________________

Approved for release.
Ivan H Vania
Project Manager II
1/21/2020 4:27 PM

Ivan H Vania, Project Manager II
13715 Rider Trail North, Earth City, MO, 63045

(314)298-8566       
ivan.vania@testamericainc.com

01/21/2020  
Revision: 1

The test results in this report meet NELAP requirements for parameters for which accreditation is required or available. Any exceptions to the NELAP
requirements are noted. Results pertain only to samples listed in this report.  Pursuant to NELAP, this report shall not be reproduced, except in full,
without the written approval of the laboratory. This report is confidential and is intended for the sole use of TestAmerica and its client.  All questions
regarding this report should be directed to the TestAmerica Project Manager.

Louisiana Lab Certification ID (Non-Potable, Solid/Haz. Material): 106151
Florida Lab Certification ID (Drinking Water): E87689.

The test results in this report relate only to the samples as received by the laboratory and will meet all requirements of the methodology, with any
exceptions noted. This report shall not be reproduced except in full, without the express written approval of the laboratory. All questions should be
directed to the Eurofins TestAmerica Project Manager.

This report has been electronically signed and authorized by the signatory.  Electronic signature is intended to be the legally binding equivalent of a
traditionally handwritten signature.

Eurofins TestAmerica, St. Louis

13715 Rider Trail North, Earth City, MO  63045

Tel (314) 298-8566  Fax (314) 298-8757 www.testamericainc.com
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Definitions/Glossary
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Qualifiers

Metals
Qualifier Description

F1 MS and/or MSD Recovery is outside acceptance limits.

Qualifier

F2 MS/MSD RPD exceeds control limits

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

U Indicates the analyte was analyzed for but not detected.

V Serial Dilution exceeds the control limits

Rad
Qualifier Description

U Result is less than the sample detection limit.

Qualifier

Rad TICs
Qualifier Description

F Duplicate RPD exceeds the control limit

Qualifier

Glossary
These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not Detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

Eurofins TestAmerica, St. Louis
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CASE NARRATIVE

Client: ARCADIS U.S., Inc.

Project: Cameron Area Mine Sites - En Pro

Report Number: 160-36453-1 - Revision 1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 
the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

Eurofins TestAmerica, St. Louis attests to the validity of the laboratory data generated by Eurofins TestAmerica facilities reported herein.  
All analyses performed by Eurofins TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC 
procedures described in the application methods.  Eurofins TestAmerica’s operations groups have reviewed the data for compliance with 
the laboratory QA/QC plan, and data have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any 
exceptions to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without 
the written approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

All solid sample results for Chemistry analyses are reported on an ""as received"" basis unless otherwise indicated by the presence of a 
% solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client.

Any minimum detectable concentration (MDC), critical value (DLC), or Safe Drinking Water Act detection limit (SDWA DL) is 
sample-specific unless otherwise stated elsewhere in this narrative.

Radiochemistry sample results are reported with the count date/time applied as the Activity Reference Date.

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 
receipt.

Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report.

This laboratory report is confidential and is intended for the sole use of Eurofins TestAmerica and its client.  This revision removes results 
for Hg anlaysis which were not requested for the project.

RECEIPT
The samples were received on 11/21/2019 9:00 AM; the samples arrived in good condition, properly preserved and, where required, on 
ice.  The temperatures of the 31 coolers at receipt time were 0.1º C, 0.7º C, 1.0º C, 1.1º C, 1.2º C, 1.3º C, 1.7º C, 2.2º C, 2.4º C, 19.0º C, 
19.0º C, 19.0º C, 20.0º C, 20.0º C, 20.0º C, 20.0º C, 20.0º C, 20.0º C, 20.0º C, 20.0º C, 20.0º C, 20.0º C, 20.0º C, 20.0º C, 20.0º C, 20.0º 
C, 20.0º C, 20.0º C, 20.0º C, 20.0º C and 20.0º C.

Receipt Exceptions
The reference methods require samples to be preserved to a pH of <2.  The following sample was received with insufficient preservation 
at a pH of ~7: Rinsate-5 (160-36453-24).  The sample was preserved to the appropriate pH in the laboratory by adding 6mL of 
concentrated HNO3, reagent # 1798937, to the 1L container and 3mL of concentrated HNO3, reagent # 1798937, to the 500mL 
container.

METALS ICP/MS
Samples AB03-BSA2-01 (160-36453-1), AB03-BSA2-02 (160-36453-2), AB03-BSA2-03 (160-36453-3), AB03-BSA2-04 (160-36453-4), 
AB03-BSA2-05 (160-36453-5), AB03-BSA2-06 (160-36453-6), AB03-BSA2-07 (160-36453-7), AB03-BSA2-08 (160-36453-8), 
AB03-BSA2-09 (160-36453-9), AB03-BSA2-10 (160-36453-10), AB03-BSA2-11 (160-36453-11), AB03-BSA2-12 (160-36453-12), 
AB03-BSA2-13 (160-36453-13), AB03-BSA2-14 (160-36453-14), AB03-BSA2-15 (160-36453-15), AB03-WT04-01 (160-36453-16), 
AB03-WT03-01 (160-36453-17), AB03-WT03-02 (160-36453-18), AB03-WT02-01 (160-36453-19), AB03-WT05-01 (160-36453-20), 
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AB03-WT01-01 (160-36453-21), AB03-WT01-02 (160-36453-22) and DUP-2 (160-36453-23) were analyzed for Metals ICP/MS in 
accordance with SW 846. The samples were prepared on 12/05/2019 and analyzed on 12/11/2019 and 12/12/2019. 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

METALS (ICP/MS)
Sample Rinsate-5 (160-36453-24) was analyzed for Metals (ICP/MS) in accordance with EPA SW-846 Method 6020B. The samples were 
prepared on 12/04/2019 and analyzed on 12/14/2019. 

Preparation Batches 160-453169 and 160-453170; Analytical Batch 160-454179: 
Due to linear range check (LRC) failures, the linear range for Arsenic has been lowered to the concentration of the highest calibration 
standard (200ppb).  The following MS/MSD were above the LRC, but  within acceptable limits:  AB03-BSA2-09 (160-36453-9[MS]), 
AB03-BSA2-09 (160-36453-9[MSD]), 160-36457-A-58-B MS, and 160-36457-A-58-C MSD.

Preparation Batch 160-453170, Analytical Batch 160-454179:
The serial dilution performed for the following samples was outside control limits for Uranium indicating potential matrix interference:  
(160-36457-A-58-A SD).

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

PERCENT SOLIDS
Samples AB03-BSA2-01 (160-36453-1), AB03-BSA2-02 (160-36453-2), AB03-BSA2-03 (160-36453-3), AB03-BSA2-04 (160-36453-4), 
AB03-BSA2-05 (160-36453-5), AB03-BSA2-06 (160-36453-6), AB03-BSA2-07 (160-36453-7), AB03-BSA2-08 (160-36453-8), 
AB03-BSA2-09 (160-36453-9), AB03-BSA2-10 (160-36453-10), AB03-BSA2-11 (160-36453-11), AB03-BSA2-12 (160-36453-12), 
AB03-BSA2-13 (160-36453-13), AB03-BSA2-14 (160-36453-14), AB03-BSA2-15 (160-36453-15), AB03-WT04-01 (160-36453-16), 
AB03-WT03-01 (160-36453-17), AB03-WT03-02 (160-36453-18), AB03-WT02-01 (160-36453-19), AB03-WT05-01 (160-36453-20), 
AB03-WT01-01 (160-36453-21), AB03-WT01-02 (160-36453-22) and DUP-2 (160-36453-23) were analyzed for percent solids in 
accordance with EPA Method 160.3 MOD. The samples were analyzed on 11/28/2019. 

The samples were dried for more than 24 hours:  AB03-BSA2-01 (160-36453-1), AB03-BSA2-02 (160-36453-2), AB03-BSA2-03 
(160-36453-3), AB03-BSA2-04 (160-36453-4), AB03-BSA2-05 (160-36453-5), AB03-BSA2-06 (160-36453-6), AB03-BSA2-07 
(160-36453-7), AB03-BSA2-08 (160-36453-8), AB03-BSA2-09 (160-36453-9), AB03-BSA2-10 (160-36453-10), AB03-BSA2-11 
(160-36453-11), AB03-BSA2-12 (160-36453-12), AB03-BSA2-13 (160-36453-13), AB03-BSA2-14 (160-36453-14), AB03-BSA2-15 
(160-36453-15), AB03-WT04-01 (160-36453-16), AB03-WT03-01 (160-36453-17), AB03-WT03-02 (160-36453-18), AB03-WT02-01 
(160-36453-19), AB03-WT05-01 (160-36453-20), AB03-WT01-01 (160-36453-21), AB03-WT01-02 (160-36453-22), and DUP-2 
(160-36453-23).

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

RADIUM-226 BY GAMMA SPEC (21 DAY INGROWTH)
Samples AB03-BSA2-01 (160-36453-1), AB03-BSA2-02 (160-36453-2), AB03-BSA2-03 (160-36453-3), AB03-BSA2-04 (160-36453-4), 
AB03-BSA2-05 (160-36453-5), AB03-BSA2-06 (160-36453-6), AB03-BSA2-07 (160-36453-7), AB03-BSA2-08 (160-36453-8), 
AB03-BSA2-09 (160-36453-9), AB03-BSA2-10 (160-36453-10), AB03-BSA2-11 (160-36453-11), AB03-BSA2-12 (160-36453-12), 
AB03-BSA2-13 (160-36453-13), AB03-BSA2-14 (160-36453-14), AB03-BSA2-15 (160-36453-15), AB03-WT04-01 (160-36453-16), 
AB03-WT03-01 (160-36453-17), AB03-WT03-02 (160-36453-18), AB03-WT02-01 (160-36453-19), AB03-WT05-01 (160-36453-20), 
AB03-WT01-01 (160-36453-21), AB03-WT01-02 (160-36453-22) and DUP-2 (160-36453-23) were analyzed for Radium-226 by gamma 
spec (21 day ingrowth) in accordance with EPA 901.1. The samples were dried on 11/26/2019, prepared on 11/27/2019 and analyzed on 
12/18/2019. 

Many isotopes requested for analysis do not have any gamma emissions, or the gamma emissions they do have are very poor.  Often, 
such analytes are reported by gamma spectrometry assuming secular equilibrium with a longer-lived parent.  The client should ensure 
that such inference is acceptable for their sample based upon process knowledge. The following assumptions were made for this report:

Inferred    Reported

From        to

Nuclide     Nuclide

Th-234      Pa-234

Th-234      U-238

Pb-210      Po-210

Pb-210      Bi-210

Cs-137      Ba-137m

Po-216      Pb-212

Xe-131m     Xe-131

Sb-125      Te-125m

Ag-108m     Ag-108

Rh-106      Ru-106

Pb-212      Th-228
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Pb-212      Ra-224

U-235       Th-231

Ac-228      Th-232

Ac-228      Ra-228

Th-227      Ra-223

Th-227      Ac-227

Th-227      Bi-214

Th-227      Pb-211

Bi-214      Ra-226

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

RADIUM-226 (GFPC)
Sample Rinsate-5 (160-36453-24) was analyzed for Radium-226 (GFPC) in accordance with EPA Method 903.0. The samples were 
prepared on 11/26/2019 and analyzed on 12/18/2019. 

Preparation Batch 160-452087:
Insufficient sample volume was available to perform a sample duplicate for the following sample: Rinsate-5 (160-36453-24). A laboratory 
control sample/ laboratory control sample duplicate (LCS/LCSD) were prepared to demonstrate batch precision.

The following sample was prepared at a reduced aliquot due to limited volume:  Rinsate-5 (160-36453-24).

The method blank (MB 160-452087/12-A) associated with sample Rinsate-5 (160-36453-24) exhibited a negative result greater in 
magnitude than the 3 sigma TPU.  This occurrence was evaluated and determined to be random in nature.  Sporadic occurrences such 
as this are statistically expected.  No further action is required.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-1Client Sample ID: AB03-BSA2-01
Matrix: SolidDate Collected: 11/12/19 10:27

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.548

(2σ+/-)

0.191

(2σ+/-)

112/18/19 03:3811/27/19 21:55pCi/g0.1760.500

RL MDC

0.182

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 03:38 11.230.6480.645U1.23Thorium-234

Ac-228 0.689 0.205 0.217 0.167 pCi/g 11/27/19 21:55 12/18/19 03:38 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.548 0.182 0.191 0.176 pCi/g 11/27/19 21:55 12/18/19 03:38 1

K-40 16.5 1.89 2.52 0.397 pCi/g 11/27/19 21:55 12/18/19 03:38 1

Pb-212 0.608 0.100 0.119 0.0764 pCi/g 11/27/19 21:55 12/18/19 03:38 1

Pb-214 0.613 0.127 0.141 0.127 pCi/g 11/27/19 21:55 12/18/19 03:38 1

Tl-208 0.250 0.0653 0.0700 0.0401 pCi/g 11/27/19 21:55 12/18/19 03:38 1

Lab Sample ID: 160-36453-1Client Sample ID: AB03-BSA2-01
Matrix: SolidDate Collected: 11/12/19 10:27

Percent Solids: 99.1Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.3 0.94 0.38 mg/Kg ☼ 12/05/19 13:13 12/11/19 21:52 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.47 0.19 mg/Kg 12/05/19 13:13 12/11/19 21:52 2☼Molybdenum 0.19 U

0.47 0.30 mg/Kg 12/05/19 13:13 12/11/19 21:52 2☼Selenium 0.61

0.094 0.038 mg/Kg 12/05/19 13:13 12/11/19 21:52 2☼Uranium 0.34

0.94 0.38 mg/Kg 12/05/19 13:13 12/11/19 21:52 2☼Vanadium 9.4

Lab Sample ID: 160-36453-2Client Sample ID: AB03-BSA2-02
Matrix: SolidDate Collected: 11/12/19 10:37

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.914

(2σ+/-)

0.252

(2σ+/-)

112/18/19 03:4011/27/19 21:55pCi/g0.2030.500

RL MDC

0.233

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 03:40 11.861.091.09U1.86Thorium-234

Bi-214 0.914 0.233 0.252 0.203 pCi/g 11/27/19 21:55 12/18/19 03:40 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 16.1 2.20 2.75 0.776 pCi/g 11/27/19 21:55 12/18/19 03:40 1

Pb-212 0.454 0.111 0.126 0.129 pCi/g 11/27/19 21:55 12/18/19 03:40 1

Pb-214 0.563 0.145 0.156 0.160 pCi/g 11/27/19 21:55 12/18/19 03:40 1

Tl-208 0.228 0.0626 0.0669 0.0317 pCi/g 11/27/19 21:55 12/18/19 03:40 1

Eurofins TestAmerica, St. Louis
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-2Client Sample ID: AB03-BSA2-02
Matrix: SolidDate Collected: 11/12/19 10:37

Percent Solids: 99.4Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.3 0.93 0.37 mg/Kg ☼ 12/05/19 13:13 12/11/19 22:19 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.46 0.19 mg/Kg 12/05/19 13:13 12/11/19 22:19 2☼Molybdenum 0.19 U

0.46 0.30 mg/Kg 12/05/19 13:13 12/11/19 22:19 2☼Selenium 0.69

0.093 0.037 mg/Kg 12/05/19 13:13 12/11/19 22:19 2☼Uranium 0.34

0.93 0.37 mg/Kg 12/05/19 13:13 12/11/19 22:19 2☼Vanadium 12

Lab Sample ID: 160-36453-3Client Sample ID: AB03-BSA2-03
Matrix: SolidDate Collected: 11/12/19 10:21

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.851

(2σ+/-)

0.189

(2σ+/-)

112/18/19 03:4011/27/19 21:55pCi/g0.1330.500

RL MDC

0.167

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 03:40 10.8570.6490.647U0.857Thorium-234

Ac-228 0.914 0.161 0.186 0.204 pCi/g 11/27/19 21:55 12/18/19 03:40 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.851 0.167 0.189 0.133 pCi/g 11/27/19 21:55 12/18/19 03:40 1

K-40 16.3 1.74 2.41 0.805 pCi/g 11/27/19 21:55 12/18/19 03:40 1

Pb-212 0.760 0.111 0.148 0.114 pCi/g 11/27/19 21:55 12/18/19 03:40 1

Pb-214 0.782 0.138 0.160 0.110 pCi/g 11/27/19 21:55 12/18/19 03:40 1

Tl-208 0.261 0.0649 0.0703 0.0557 pCi/g 11/27/19 21:55 12/18/19 03:40 1

Lab Sample ID: 160-36453-3Client Sample ID: AB03-BSA2-03
Matrix: SolidDate Collected: 11/12/19 10:21

Percent Solids: 97.7Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.9 0.99 0.39 mg/Kg ☼ 12/05/19 13:13 12/11/19 22:26 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.49 0.20 mg/Kg 12/05/19 13:13 12/11/19 22:26 2☼Molybdenum 0.20 U

0.49 0.32 mg/Kg 12/05/19 13:13 12/11/19 22:26 2☼Selenium 1.0

0.099 0.039 mg/Kg 12/05/19 13:13 12/11/19 22:26 2☼Uranium 0.60

0.99 0.39 mg/Kg 12/05/19 13:13 12/11/19 22:26 2☼Vanadium 12

Lab Sample ID: 160-36453-4Client Sample ID: AB03-BSA2-04
Matrix: SolidDate Collected: 11/12/19 10:18

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.748

(2σ+/-)

0.239

(2σ+/-)

112/18/19 04:1611/27/19 21:55pCi/g0.2150.500

RL MDC

0.227

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 04:16 11.380.8170.817U1.38Thorium-234

Eurofins TestAmerica, St. Louis
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-4Client Sample ID: AB03-BSA2-04
Matrix: SolidDate Collected: 11/12/19 10:18

Date Received: 11/21/19 15:06

Ac-228 1.21 0.314 0.337 0.201 pCi/g 11/27/19 21:55 12/18/19 04:16 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.748 0.227 0.239 0.215 pCi/g 11/27/19 21:55 12/18/19 04:16 1

K-40 19.6 2.20 2.96 0.455 pCi/g 11/27/19 21:55 12/18/19 04:16 1

Pb-212 0.942 0.152 0.181 0.161 pCi/g 11/27/19 21:55 12/18/19 04:16 1

Pb-214 0.947 0.185 0.208 0.142 pCi/g 11/27/19 21:55 12/18/19 04:16 1

Tl-208 0.397 0.104 0.112 0.0784 pCi/g 11/27/19 21:55 12/18/19 04:16 1

Lab Sample ID: 160-36453-4Client Sample ID: AB03-BSA2-04
Matrix: SolidDate Collected: 11/12/19 10:18

Percent Solids: 97.3Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.0 1.0 0.40 mg/Kg ☼ 12/05/19 13:13 12/11/19 22:32 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 12/05/19 13:13 12/11/19 22:32 2☼Molybdenum 0.20 U

0.50 0.32 mg/Kg 12/05/19 13:13 12/11/19 22:32 2☼Selenium 1.1

0.10 0.040 mg/Kg 12/05/19 13:13 12/11/19 22:32 2☼Uranium 0.66

1.0 0.40 mg/Kg 12/05/19 13:13 12/11/19 22:32 2☼Vanadium 14

Lab Sample ID: 160-36453-5Client Sample ID: AB03-BSA2-05
Matrix: SolidDate Collected: 11/12/19 10:10

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.403 U

(2σ+/-)

0.141

(2σ+/-)

112/18/19 04:5011/27/19 21:55pCi/g0.4030.500

RL MDC

0.139

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 04:50 11.930.7010.699U1.93Thorium-234

Ac-228 0.573 0.212 0.220 0.139 pCi/g 11/27/19 21:55 12/18/19 04:50 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 14.2 2.11 2.56 0.804 pCi/g 11/27/19 21:55 12/18/19 04:50 1

Pb-212 0.590 0.112 0.135 0.0971 pCi/g 11/27/19 21:55 12/18/19 04:50 1

Pb-214 0.634 0.158 0.171 0.159 pCi/g 11/27/19 21:55 12/18/19 04:50 1

Tl-208 0.239 0.0719 0.0760 0.0490 pCi/g 11/27/19 21:55 12/18/19 04:50 1

Lab Sample ID: 160-36453-5Client Sample ID: AB03-BSA2-05
Matrix: SolidDate Collected: 11/12/19 10:10

Percent Solids: 99.1Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.3 0.95 0.38 mg/Kg ☼ 12/05/19 13:13 12/11/19 22:39 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.47 0.19 mg/Kg 12/05/19 13:13 12/11/19 22:39 2☼Molybdenum 0.19 U

0.47 0.30 mg/Kg 12/05/19 13:13 12/11/19 22:39 2☼Selenium 0.71

0.095 0.038 mg/Kg 12/05/19 13:13 12/11/19 22:39 2☼Uranium 0.37

0.95 0.38 mg/Kg 12/05/19 13:13 12/11/19 22:39 2☼Vanadium 9.8
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-6Client Sample ID: AB03-BSA2-06
Matrix: SolidDate Collected: 11/12/19 10:05

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.495

(2σ+/-)

0.139

(2σ+/-)

112/18/19 04:1411/27/19 21:55pCi/g0.1140.500

RL MDC

0.129

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 04:14 10.6750.4390.433U0.675Thorium-234

Ac-228 0.823 0.158 0.179 0.0925 pCi/g 11/27/19 21:55 12/18/19 04:14 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.495 0.129 0.139 0.114 pCi/g 11/27/19 21:55 12/18/19 04:14 1

K-40 16.0 1.63 2.30 0.626 pCi/g 11/27/19 21:55 12/18/19 04:14 1

Pb-212 0.627 0.0970 0.126 0.0963 pCi/g 11/27/19 21:55 12/18/19 04:14 1

Pb-214 0.657 0.108 0.128 0.113 pCi/g 11/27/19 21:55 12/18/19 04:14 1

Tl-208 0.198 0.0562 0.0599 0.0473 pCi/g 11/27/19 21:55 12/18/19 04:14 1

Lab Sample ID: 160-36453-6Client Sample ID: AB03-BSA2-06
Matrix: SolidDate Collected: 11/12/19 10:05

Percent Solids: 98.9Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.6 0.97 0.39 mg/Kg ☼ 12/05/19 13:13 12/11/19 22:46 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.49 0.19 mg/Kg 12/05/19 13:13 12/11/19 22:46 2☼Molybdenum 0.19 U

0.49 0.31 mg/Kg 12/05/19 13:13 12/11/19 22:46 2☼Selenium 0.85

0.097 0.039 mg/Kg 12/05/19 13:13 12/11/19 22:46 2☼Uranium 0.39

0.97 0.39 mg/Kg 12/05/19 13:13 12/11/19 22:46 2☼Vanadium 12

Lab Sample ID: 160-36453-7Client Sample ID: AB03-BSA2-07
Matrix: SolidDate Collected: 11/12/19 09:55

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.502

(2σ+/-)

0.197

(2σ+/-)

112/18/19 05:2111/27/19 21:55pCi/g0.1950.500

RL MDC

0.190

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 05:21 10.8350.5150.511U0.835Thorium-234

Bi-214 0.502 0.190 0.197 0.195 pCi/g 11/27/19 21:55 12/18/19 05:21 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 15.5 2.14 2.66 0.762 pCi/g 11/27/19 21:55 12/18/19 05:21 1

Pb-212 0.482 0.107 0.124 0.114 pCi/g 11/27/19 21:55 12/18/19 05:21 1

Pb-214 0.479 0.148 0.156 0.196 pCi/g 11/27/19 21:55 12/18/19 05:21 1

Tl-208 0.253 0.0658 0.0708 0.0311 pCi/g 11/27/19 21:55 12/18/19 05:21 1
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-7Client Sample ID: AB03-BSA2-07
Matrix: SolidDate Collected: 11/12/19 09:55

Percent Solids: 99.4Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.3 0.92 0.37 mg/Kg ☼ 12/05/19 13:13 12/11/19 22:52 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.46 0.18 mg/Kg 12/05/19 13:13 12/11/19 22:52 2☼Molybdenum 0.18 U

0.46 0.29 mg/Kg 12/05/19 13:13 12/11/19 22:52 2☼Selenium 0.70

0.092 0.037 mg/Kg 12/05/19 13:13 12/11/19 22:52 2☼Uranium 0.34

0.92 0.37 mg/Kg 12/05/19 13:13 12/11/19 22:52 2☼Vanadium 11

Lab Sample ID: 160-36453-8Client Sample ID: AB03-BSA2-08
Matrix: SolidDate Collected: 11/12/19 09:44

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.425

(2σ+/-)

0.117

(2σ+/-)

112/18/19 04:4611/27/19 21:55pCi/g0.1100.500

RL MDC

0.108

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 04:46 10.5680.4050.4000.590Thorium-234

Ac-228 0.574 0.180 0.189 0.143 pCi/g 11/27/19 21:55 12/18/19 04:46 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.425 0.108 0.117 0.110 pCi/g 11/27/19 21:55 12/18/19 04:46 1

K-40 14.4 1.51 2.11 0.594 pCi/g 11/27/19 21:55 12/18/19 04:46 1

Pb-212 0.530 0.0898 0.113 0.0950 pCi/g 11/27/19 21:55 12/18/19 04:46 1

Pb-214 0.526 0.0898 0.105 0.0921 pCi/g 11/27/19 21:55 12/18/19 04:46 1

Tl-208 0.191 0.0523 0.0559 0.0449 pCi/g 11/27/19 21:55 12/18/19 04:46 1

Lab Sample ID: 160-36453-8Client Sample ID: AB03-BSA2-08
Matrix: SolidDate Collected: 11/12/19 09:44

Percent Solids: 99.2Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.5 0.88 0.35 mg/Kg ☼ 12/05/19 13:13 12/11/19 22:59 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.44 0.18 mg/Kg 12/05/19 13:13 12/11/19 22:59 2☼Molybdenum 0.18 U

0.44 0.28 mg/Kg 12/05/19 13:13 12/11/19 22:59 2☼Selenium 0.80

0.088 0.035 mg/Kg 12/05/19 13:13 12/11/19 22:59 2☼Uranium 0.48

0.88 0.35 mg/Kg 12/05/19 13:13 12/11/19 22:59 2☼Vanadium 15

Lab Sample ID: 160-36453-9Client Sample ID: AB03-BSA2-09
Matrix: SolidDate Collected: 11/12/19 11:25

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.622

(2σ+/-)

0.189

(2σ+/-)

112/18/19 04:4711/27/19 21:55pCi/g0.2080.500

RL MDC

0.178

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 04:47 11.160.7240.716U1.16Thorium-234

Eurofins TestAmerica, St. Louis
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-9Client Sample ID: AB03-BSA2-09
Matrix: SolidDate Collected: 11/12/19 11:25

Date Received: 11/21/19 15:06

Ac-228 1.11 0.246 0.271 0.116 pCi/g 11/27/19 21:55 12/18/19 04:47 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.622 0.178 0.189 0.208 pCi/g 11/27/19 21:55 12/18/19 04:47 1

K-40 18.5 2.12 2.82 0.449 pCi/g 11/27/19 21:55 12/18/19 04:47 1

Pb-212 0.821 0.132 0.157 0.122 pCi/g 11/27/19 21:55 12/18/19 04:47 1

Pb-214 0.863 0.173 0.194 0.115 pCi/g 11/27/19 21:55 12/18/19 04:47 1

Tl-208 0.384 0.0860 0.0944 0.0491 pCi/g 11/27/19 21:55 12/18/19 04:47 1

Lab Sample ID: 160-36453-9Client Sample ID: AB03-BSA2-09
Matrix: SolidDate Collected: 11/12/19 11:25

Percent Solids: 97.4Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.1 1.0 0.40 mg/Kg ☼ 12/05/19 13:13 12/11/19 23:06 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 12/05/19 13:13 12/11/19 23:06 2☼Molybdenum 0.20 U

0.50 0.32 mg/Kg 12/05/19 13:13 12/11/19 23:06 2☼Selenium 1.1

0.10 0.040 mg/Kg 12/05/19 13:13 12/11/19 23:06 2☼Uranium 0.81

1.0 0.40 mg/Kg 12/05/19 13:13 12/11/19 23:06 2☼Vanadium 13

Lab Sample ID: 160-36453-10Client Sample ID: AB03-BSA2-10
Matrix: SolidDate Collected: 11/12/19 11:26

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.929

(2σ+/-)

0.206

(2σ+/-)

112/18/19 05:2211/27/19 21:55pCi/g0.1810.500

RL MDC

0.182

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 05:22 11.080.7600.7461.30Thorium-234

Ac-228 1.04 0.295 0.314 0.270 pCi/g 11/27/19 21:55 12/18/19 05:22 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 2.71 0.879 0.923 0.611 pCi/g 11/27/19 21:55 12/18/19 05:22 1

Bi-214 0.929 0.182 0.206 0.181 pCi/g 11/27/19 21:55 12/18/19 05:22 1

K-40 17.5 2.01 2.69 0.862 pCi/g 11/27/19 21:55 12/18/19 05:22 1

Pb-212 1.04 0.144 0.197 0.137 pCi/g 11/27/19 21:55 12/18/19 05:22 1

Pb-214 0.977 0.166 0.194 0.121 pCi/g 11/27/19 21:55 12/18/19 05:22 1

Tl-208 0.344 0.0888 0.0957 0.0735 pCi/g 11/27/19 21:55 12/18/19 05:22 1

Lab Sample ID: 160-36453-10Client Sample ID: AB03-BSA2-10
Matrix: SolidDate Collected: 11/12/19 11:26

Percent Solids: 96.1Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.7 1.0 0.40 mg/Kg ☼ 12/05/19 13:13 12/12/19 00:00 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.50 0.20 mg/Kg 12/05/19 13:13 12/12/19 00:00 2☼Molybdenum 0.20 U

0.50 0.32 mg/Kg 12/05/19 13:13 12/12/19 00:00 2☼Selenium 1.5

0.10 0.040 mg/Kg 12/05/19 13:13 12/12/19 00:00 2☼Uranium 1.1
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-10Client Sample ID: AB03-BSA2-10
Matrix: SolidDate Collected: 11/12/19 11:26

Percent Solids: 96.1Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 15 1.0 0.40 mg/Kg ☼ 12/05/19 13:13 12/12/19 00:00 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-36453-11Client Sample ID: AB03-BSA2-11
Matrix: SolidDate Collected: 11/12/19 11:15

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.20

(2σ+/-)

0.244

(2σ+/-)

112/18/19 05:1911/27/19 21:55pCi/g0.1310.500

RL MDC

0.211

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 05:19 11.340.8890.882U1.34Thorium-234

Bi-214 1.20 0.211 0.244 0.131 pCi/g 11/27/19 21:55 12/18/19 05:19 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 19.4 2.30 3.02 0.502 pCi/g 11/27/19 21:55 12/18/19 05:19 1

Pb-212 0.952 0.154 0.183 0.150 pCi/g 11/27/19 21:55 12/18/19 05:19 1

Pb-214 1.12 0.185 0.217 0.157 pCi/g 11/27/19 21:55 12/18/19 05:19 1

Tl-208 0.313 0.0964 0.102 0.0776 pCi/g 11/27/19 21:55 12/18/19 05:19 1

Lab Sample ID: 160-36453-11Client Sample ID: AB03-BSA2-11
Matrix: SolidDate Collected: 11/12/19 11:15

Percent Solids: 96.3Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.5 0.91 0.37 mg/Kg ☼ 12/05/19 13:13 12/12/19 00:07 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.46 0.18 mg/Kg 12/05/19 13:13 12/12/19 00:07 2☼Molybdenum 0.18 U

0.46 0.29 mg/Kg 12/05/19 13:13 12/12/19 00:07 2☼Selenium 1.1

0.091 0.037 mg/Kg 12/05/19 13:13 12/12/19 00:07 2☼Uranium 0.99

0.91 0.37 mg/Kg 12/05/19 13:13 12/12/19 00:07 2☼Vanadium 14

Lab Sample ID: 160-36453-12Client Sample ID: AB03-BSA2-12
Matrix: SolidDate Collected: 11/12/19 11:06

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.09

(2σ+/-)

0.215

(2σ+/-)

112/18/19 06:1211/27/19 21:55pCi/g0.1190.500

RL MDC

0.182

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 06:12 10.9800.6410.6301.06Thorium-234

Ac-228 1.16 0.216 0.246 0.120 pCi/g 11/27/19 21:55 12/18/19 06:12 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.09 0.182 0.215 0.119 pCi/g 11/27/19 21:55 12/18/19 06:12 1

K-40 18.0 1.97 2.70 0.809 pCi/g 11/27/19 21:55 12/18/19 06:12 1

Pb-212 0.992 0.134 0.185 0.121 pCi/g 11/27/19 21:55 12/18/19 06:12 1
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-12Client Sample ID: AB03-BSA2-12
Matrix: SolidDate Collected: 11/12/19 11:06

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Pb-214 0.960 0.132 0.165 0.123 pCi/g 11/27/19 21:55 12/18/19 06:12 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Tl-208 0.311 0.0813 0.0874 0.0742 pCi/g 11/27/19 21:55 12/18/19 06:12 1

Lab Sample ID: 160-36453-12Client Sample ID: AB03-BSA2-12
Matrix: SolidDate Collected: 11/12/19 11:06

Percent Solids: 95.6Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.6 1.0 0.40 mg/Kg ☼ 12/05/19 13:13 12/12/19 00:13 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.51 0.20 mg/Kg 12/05/19 13:13 12/12/19 00:13 2☼Molybdenum 0.20 U

0.51 0.32 mg/Kg 12/05/19 13:13 12/12/19 00:13 2☼Selenium 1.5

0.10 0.040 mg/Kg 12/05/19 13:13 12/12/19 00:13 2☼Uranium 1.1

1.0 0.40 mg/Kg 12/05/19 13:13 12/12/19 00:13 2☼Vanadium 15

Lab Sample ID: 160-36453-13Client Sample ID: AB03-BSA2-13
Matrix: SolidDate Collected: 11/12/19 10:55

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.23

(2σ+/-)

0.338

(2σ+/-)

112/18/19 06:1311/27/19 21:55pCi/g0.2800.500

RL MDC

0.314

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 06:13 13.361.291.29U3.36Thorium-234

Ac-228 1.45 0.485 0.507 0.419 pCi/g 11/27/19 21:55 12/18/19 06:13 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.23 0.314 0.338 0.280 pCi/g 11/27/19 21:55 12/18/19 06:13 1

K-40 21.0 2.56 3.33 0.577 pCi/g 11/27/19 21:55 12/18/19 06:13 1

Pb-212 1.29 0.192 0.234 0.188 pCi/g 11/27/19 21:55 12/18/19 06:13 1

Pb-214 1.14 0.219 0.247 0.164 pCi/g 11/27/19 21:55 12/18/19 06:13 1

Tl-208 0.446 0.126 0.134 0.0977 pCi/g 11/27/19 21:55 12/18/19 06:13 1

Lab Sample ID: 160-36453-13Client Sample ID: AB03-BSA2-13
Matrix: SolidDate Collected: 11/12/19 10:55

Percent Solids: 95.9Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.7 0.98 0.39 mg/Kg ☼ 12/05/19 13:13 12/12/19 00:20 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.49 0.20 mg/Kg 12/05/19 13:13 12/12/19 00:20 2☼Molybdenum 0.20 U

0.49 0.31 mg/Kg 12/05/19 13:13 12/12/19 00:20 2☼Selenium 1.4

0.098 0.039 mg/Kg 12/05/19 13:13 12/12/19 00:20 2☼Uranium 1.2

0.98 0.39 mg/Kg 12/05/19 13:13 12/12/19 00:20 2☼Vanadium 15
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-14Client Sample ID: AB03-BSA2-14
Matrix: SolidDate Collected: 11/12/19 09:35

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.546

(2σ+/-)

0.206

(2σ+/-)

112/18/19 06:1011/27/19 21:55pCi/g0.2110.500

RL MDC

0.198

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 06:10 11.010.6320.627U1.01Thorium-234

Ac-228 0.780 0.233 0.246 0.223 pCi/g 11/27/19 21:55 12/18/19 06:10 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.546 0.198 0.206 0.211 pCi/g 11/27/19 21:55 12/18/19 06:10 1

K-40 16.5 2.28 2.84 0.806 pCi/g 11/27/19 21:55 12/18/19 06:10 1

Pb-212 0.628 0.121 0.146 0.118 pCi/g 11/27/19 21:55 12/18/19 06:10 1

Pb-214 0.653 0.153 0.167 0.144 pCi/g 11/27/19 21:55 12/18/19 06:10 1

Tl-208 0.281 0.0813 0.0864 0.0537 pCi/g 11/27/19 21:55 12/18/19 06:10 1

Lab Sample ID: 160-36453-14Client Sample ID: AB03-BSA2-14
Matrix: SolidDate Collected: 11/12/19 09:35

Percent Solids: 98.5Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.6 0.90 0.36 mg/Kg ☼ 12/05/19 13:13 12/12/19 00:27 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.45 0.18 mg/Kg 12/05/19 13:13 12/12/19 00:27 2☼Molybdenum 0.18 U

0.45 0.29 mg/Kg 12/05/19 13:13 12/12/19 00:27 2☼Selenium 0.81

0.090 0.036 mg/Kg 12/05/19 13:13 12/12/19 00:27 2☼Uranium 0.50

0.90 0.36 mg/Kg 12/05/19 13:13 12/12/19 00:27 2☼Vanadium 12

Lab Sample ID: 160-36453-15Client Sample ID: AB03-BSA2-15
Matrix: SolidDate Collected: 11/12/19 10:45

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.630

(2σ+/-)

0.164

(2σ+/-)

112/18/19 06:1111/27/19 21:55pCi/g0.1080.500

RL MDC

0.150

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 06:11 12.341.391.38U2.34Thorium-234

Ac-228 0.900 0.232 0.250 0.167 pCi/g 11/27/19 21:55 12/18/19 06:11 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.630 0.150 0.164 0.108 pCi/g 11/27/19 21:55 12/18/19 06:11 1

K-40 14.7 1.93 2.45 0.755 pCi/g 11/27/19 21:55 12/18/19 06:11 1

Pb-212 0.579 0.115 0.137 0.130 pCi/g 11/27/19 21:55 12/18/19 06:11 1

Pb-214 0.610 0.132 0.146 0.102 pCi/g 11/27/19 21:55 12/18/19 06:11 1

Tl-208 0.170 0.0550 0.0578 0.0409 pCi/g 11/27/19 21:55 12/18/19 06:11 1

Eurofins TestAmerica, St. Louis

Page 17 of 1586



Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-15Client Sample ID: AB03-BSA2-15
Matrix: SolidDate Collected: 11/12/19 10:45

Percent Solids: 99.4Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 1.3 0.85 0.34 mg/Kg ☼ 12/05/19 13:13 12/12/19 00:34 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.43 0.17 mg/Kg 12/05/19 13:13 12/12/19 00:34 2☼Molybdenum 0.17 U

0.43 0.27 mg/Kg 12/05/19 13:13 12/12/19 00:34 2☼Selenium 0.66

0.085 0.034 mg/Kg 12/05/19 13:13 12/12/19 00:34 2☼Uranium 0.48

0.85 0.34 mg/Kg 12/05/19 13:13 12/12/19 00:34 2☼Vanadium 13

Lab Sample ID: 160-36453-16Client Sample ID: AB03-WT04-01
Matrix: SolidDate Collected: 11/12/19 13:54

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.25

(2σ+/-)

0.230

(2σ+/-)

112/18/19 06:4911/27/19 21:55pCi/g0.1190.500

RL MDC

0.190

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 06:49 10.8460.4910.484U0.846Thorium-234

Ac-228 0.882 0.177 0.198 0.101 pCi/g 11/27/19 21:55 12/18/19 06:49 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.25 0.190 0.230 0.119 pCi/g 11/27/19 21:55 12/18/19 06:49 1

K-40 14.1 1.60 2.15 0.682 pCi/g 11/27/19 21:55 12/18/19 06:49 1

Pb-212 0.710 0.113 0.146 0.122 pCi/g 11/27/19 21:55 12/18/19 06:49 1

Pb-214 1.06 0.168 0.201 0.126 pCi/g 11/27/19 21:55 12/18/19 06:49 1

Tl-208 0.259 0.0667 0.0719 0.0581 pCi/g 11/27/19 21:55 12/18/19 06:49 1

Lab Sample ID: 160-36453-16Client Sample ID: AB03-WT04-01
Matrix: SolidDate Collected: 11/12/19 13:54

Percent Solids: 98.2Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.0 0.96 0.38 mg/Kg ☼ 12/05/19 13:13 12/12/19 00:41 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 12/05/19 13:13 12/12/19 00:41 2☼Molybdenum 0.19 U

0.48 0.31 mg/Kg 12/05/19 13:13 12/12/19 00:41 2☼Selenium 1.0

0.096 0.038 mg/Kg 12/05/19 13:13 12/12/19 00:41 2☼Uranium 0.80

0.96 0.38 mg/Kg 12/05/19 13:13 12/12/19 00:41 2☼Vanadium 15

Lab Sample ID: 160-36453-17Client Sample ID: AB03-WT03-01
Matrix: SolidDate Collected: 11/12/19 14:04

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.13

(2σ+/-)

0.243

(2σ+/-)

112/18/19 06:5011/27/19 21:55pCi/g0.1690.500

RL MDC

0.214

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 06:50 11.150.7580.7401.45Thorium-234
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-17Client Sample ID: AB03-WT03-01
Matrix: SolidDate Collected: 11/12/19 14:04

Date Received: 11/21/19 15:06

Ac-228 1.03 0.384 0.398 0.360 pCi/g 11/27/19 21:55 12/18/19 06:50 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.13 0.214 0.243 0.169 pCi/g 11/27/19 21:55 12/18/19 06:50 1

K-40 24.9 2.31 3.41 0.691 pCi/g 11/27/19 21:55 12/18/19 06:50 1

Pb-212 1.20 0.145 0.191 0.133 pCi/g 11/27/19 21:55 12/18/19 06:50 1

Pb-214 1.18 0.191 0.225 0.166 pCi/g 11/27/19 21:55 12/18/19 06:50 1

Tl-208 0.443 0.0895 0.100 0.0597 pCi/g 11/27/19 21:55 12/18/19 06:50 1

Lab Sample ID: 160-36453-17Client Sample ID: AB03-WT03-01
Matrix: SolidDate Collected: 11/12/19 14:04

Percent Solids: 98.8Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.2 0.87 0.35 mg/Kg ☼ 12/05/19 13:13 12/12/19 00:47 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.44 0.17 mg/Kg 12/05/19 13:13 12/12/19 00:47 2☼Molybdenum 0.33 J

0.44 0.28 mg/Kg 12/05/19 13:13 12/12/19 00:47 2☼Selenium 1.2

0.087 0.035 mg/Kg 12/05/19 13:13 12/12/19 00:47 2☼Uranium 1.1

0.87 0.35 mg/Kg 12/05/19 13:13 12/12/19 00:47 2☼Vanadium 21

Lab Sample ID: 160-36453-18Client Sample ID: AB03-WT03-02
Matrix: SolidDate Collected: 11/12/19 14:10

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.08

(2σ+/-)

0.284

(2σ+/-)

112/18/19 06:5111/27/19 21:55pCi/g0.2260.500

RL MDC

0.261

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 06:51 11.040.6020.593U1.04Thorium-234

Ac-228 0.958 0.289 0.306 0.307 pCi/g 11/27/19 21:55 12/18/19 06:51 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-212 1.34 0.653 0.667 0.607 pCi/g 11/27/19 21:55 12/18/19 06:51 1

Bi-214 1.08 0.261 0.284 0.226 pCi/g 11/27/19 21:55 12/18/19 06:51 1

K-40 19.0 2.35 3.05 0.751 pCi/g 11/27/19 21:55 12/18/19 06:51 1

Pb-212 1.06 0.147 0.201 0.128 pCi/g 11/27/19 21:55 12/18/19 06:51 1

Pb-214 0.870 0.179 0.201 0.199 pCi/g 11/27/19 21:55 12/18/19 06:51 1

Tl-208 0.354 0.0869 0.0944 0.0588 pCi/g 11/27/19 21:55 12/18/19 06:51 1

Lab Sample ID: 160-36453-18Client Sample ID: AB03-WT03-02
Matrix: SolidDate Collected: 11/12/19 14:10

Percent Solids: 96.9Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.2 0.96 0.38 mg/Kg ☼ 12/05/19 13:13 12/12/19 01:14 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 12/05/19 13:13 12/12/19 01:14 2☼Molybdenum 0.19 J

0.48 0.31 mg/Kg 12/05/19 13:13 12/12/19 01:14 2☼Selenium 1.2

0.096 0.038 mg/Kg 12/05/19 13:13 12/12/19 01:14 2☼Uranium 1.1
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-18Client Sample ID: AB03-WT03-02
Matrix: SolidDate Collected: 11/12/19 14:10

Percent Solids: 96.9Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS) (Continued)
RL MDL

Vanadium 16 0.96 0.38 mg/Kg ☼ 12/05/19 13:13 12/12/19 01:14 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-36453-19Client Sample ID: AB03-WT02-01
Matrix: SolidDate Collected: 11/12/19 14:05

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.11

(2σ+/-)

0.257

(2σ+/-)

112/18/19 06:5211/27/19 21:55pCi/g0.1810.500

RL MDC

0.230

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 06:52 12.921.731.73U2.92Thorium-234

Ac-228 1.40 0.276 0.311 0.333 pCi/g 11/27/19 21:55 12/18/19 06:52 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.11 0.230 0.257 0.181 pCi/g 11/27/19 21:55 12/18/19 06:52 1

K-40 17.5 2.07 2.74 0.739 pCi/g 11/27/19 21:55 12/18/19 06:52 1

Pb-212 1.16 0.155 0.215 0.164 pCi/g 11/27/19 21:55 12/18/19 06:52 1

Pb-214 1.18 0.159 0.200 0.149 pCi/g 11/27/19 21:55 12/18/19 06:52 1

Tl-208 0.504 0.103 0.115 0.0712 pCi/g 11/27/19 21:55 12/18/19 06:52 1

Lab Sample ID: 160-36453-19Client Sample ID: AB03-WT02-01
Matrix: SolidDate Collected: 11/12/19 14:05

Percent Solids: 99.2Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.9 0.92 0.37 mg/Kg ☼ 12/05/19 13:13 12/12/19 01:21 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.46 0.18 mg/Kg 12/05/19 13:13 12/12/19 01:21 2☼Molybdenum 0.26 J

0.46 0.30 mg/Kg 12/05/19 13:13 12/12/19 01:21 2☼Selenium 1.2

0.092 0.037 mg/Kg 12/05/19 13:13 12/12/19 01:21 2☼Uranium 1.2

0.92 0.37 mg/Kg 12/05/19 13:13 12/12/19 01:21 2☼Vanadium 25

Lab Sample ID: 160-36453-20Client Sample ID: AB03-WT05-01
Matrix: SolidDate Collected: 11/12/19 13:51

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.777

(2σ+/-)

0.152

(2σ+/-)

112/18/19 07:2611/27/19 21:55pCi/g0.08640.500

RL MDC

0.129

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 21:55 12/18/19 07:26 10.8230.4360.434U0.823Thorium-234

Ac-228 0.753 0.175 0.191 0.120 pCi/g 11/27/19 21:55 12/18/19 07:26 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.777 0.129 0.152 0.0864 pCi/g 11/27/19 21:55 12/18/19 07:26 1

K-40 13.0 1.35 1.89 0.529 pCi/g 11/27/19 21:55 12/18/19 07:26 1
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-20Client Sample ID: AB03-WT05-01
Matrix: SolidDate Collected: 11/12/19 13:51

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS) (Continued)

Pb-212 0.868 0.101 0.151 0.0898 pCi/g 11/27/19 21:55 12/18/19 07:26 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Pb-214 0.846 0.136 0.162 0.109 pCi/g 11/27/19 21:55 12/18/19 07:26 1

Tl-208 0.309 0.0631 0.0708 0.0439 pCi/g 11/27/19 21:55 12/18/19 07:26 1

Lab Sample ID: 160-36453-20Client Sample ID: AB03-WT05-01
Matrix: SolidDate Collected: 11/12/19 13:51

Percent Solids: 99.0Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 2.4 0.90 0.36 mg/Kg ☼ 12/05/19 13:13 12/12/19 01:28 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.45 0.18 mg/Kg 12/05/19 13:13 12/12/19 01:28 2☼Molybdenum 0.22 J

0.45 0.29 mg/Kg 12/05/19 13:13 12/12/19 01:28 2☼Selenium 1.1

0.090 0.036 mg/Kg 12/05/19 13:13 12/12/19 01:28 2☼Uranium 0.97

0.90 0.36 mg/Kg 12/05/19 13:13 12/12/19 01:28 2☼Vanadium 20

Lab Sample ID: 160-36453-21Client Sample ID: AB03-WT01-01
Matrix: SolidDate Collected: 11/12/19 14:28

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.906

(2σ+/-)

0.212

(2σ+/-)

112/18/19 07:3011/27/19 23:11pCi/g0.1430.500

RL MDC

0.190

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 23:11 12/18/19 07:30 11.200.7310.729U1.20Thorium-234

Ac-228 0.911 0.235 0.253 0.204 pCi/g 11/27/19 23:11 12/18/19 07:30 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.906 0.190 0.212 0.143 pCi/g 11/27/19 23:11 12/18/19 07:30 1

K-40 14.2 1.84 2.35 0.716 pCi/g 11/27/19 23:11 12/18/19 07:30 1

Pb-212 0.707 0.129 0.158 0.152 pCi/g 11/27/19 23:11 12/18/19 07:30 1

Pb-214 0.923 0.156 0.184 0.179 pCi/g 11/27/19 23:11 12/18/19 07:30 1

Tl-208 0.321 0.0847 0.0910 0.0689 pCi/g 11/27/19 23:11 12/18/19 07:30 1

Lab Sample ID: 160-36453-21Client Sample ID: AB03-WT01-01
Matrix: SolidDate Collected: 11/12/19 14:28

Percent Solids: 99.4Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.7 0.92 0.37 mg/Kg ☼ 12/05/19 13:14 12/11/19 18:10 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.46 0.18 mg/Kg 12/05/19 13:14 12/11/19 18:10 2☼Molybdenum 0.64

0.46 0.30 mg/Kg 12/05/19 13:14 12/11/19 18:10 2☼Selenium 1.1

0.092 0.037 mg/Kg 12/05/19 13:14 12/11/19 18:10 2☼Uranium 0.79

0.92 0.37 mg/Kg 12/05/19 13:14 12/11/19 18:10 2☼Vanadium 17
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-22Client Sample ID: AB03-WT01-02
Matrix: SolidDate Collected: 11/12/19 14:20

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.841

(2σ+/-)

0.201

(2σ+/-)

112/18/19 08:0311/27/19 23:11pCi/g0.1510.500

RL MDC

0.181

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 23:11 12/18/19 08:03 10.8680.6810.6671.22Thorium-234

Ac-228 1.11 0.227 0.254 0.145 pCi/g 11/27/19 23:11 12/18/19 08:03 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.841 0.181 0.201 0.151 pCi/g 11/27/19 23:11 12/18/19 08:03 1

K-40 16.9 1.71 2.43 0.657 pCi/g 11/27/19 23:11 12/18/19 08:03 1

Pb-212 0.842 0.111 0.155 0.100 pCi/g 11/27/19 23:11 12/18/19 08:03 1

Pb-214 1.09 0.135 0.176 0.123 pCi/g 11/27/19 23:11 12/18/19 08:03 1

Tl-208 0.323 0.0677 0.0756 0.0513 pCi/g 11/27/19 23:11 12/18/19 08:03 1

Lab Sample ID: 160-36453-22Client Sample ID: AB03-WT01-02
Matrix: SolidDate Collected: 11/12/19 14:20

Percent Solids: 98.8Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 3.1 0.96 0.38 mg/Kg ☼ 12/05/19 13:14 12/11/19 18:16 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.48 0.19 mg/Kg 12/05/19 13:14 12/11/19 18:16 2☼Molybdenum 0.35 J

0.48 0.31 mg/Kg 12/05/19 13:14 12/11/19 18:16 2☼Selenium 1.1

0.096 0.038 mg/Kg 12/05/19 13:14 12/11/19 18:16 2☼Uranium 0.58

0.96 0.38 mg/Kg 12/05/19 13:14 12/11/19 18:16 2☼Vanadium 14

Lab Sample ID: 160-36453-23Client Sample ID: DUP-2
Matrix: SolidDate Collected: 11/12/19 00:00

Date Received: 11/21/19 15:06

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 0.896

(2σ+/-)

0.195

(2σ+/-)

112/18/19 08:0311/27/19 23:11pCi/g0.1150.500

RL MDC

0.172

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/27/19 23:11 12/18/19 08:03 11.190.7240.7051.48Thorium-234

Ac-228 0.507 0.381 0.385 0.400 pCi/g 11/27/19 23:11 12/18/19 08:03 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.896 0.172 0.195 0.115 pCi/g 11/27/19 23:11 12/18/19 08:03 1

K-40 20.0 2.18 2.97 0.439 pCi/g 11/27/19 23:11 12/18/19 08:03 1

Pb-212 0.924 0.136 0.166 0.118 pCi/g 11/27/19 23:11 12/18/19 08:03 1

Pb-214 0.979 0.175 0.201 0.147 pCi/g 11/27/19 23:11 12/18/19 08:03 1

Tl-208 0.298 0.0836 0.0889 0.0665 pCi/g 11/27/19 23:11 12/18/19 08:03 1
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Client Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID: 160-36453-23Client Sample ID: DUP-2
Matrix: SolidDate Collected: 11/12/19 00:00

Percent Solids: 98.4Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 0.37 U 0.93 0.37 mg/Kg ☼ 12/05/19 13:14 12/11/19 18:23 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.47 0.19 mg/Kg 12/05/19 13:14 12/11/19 18:23 2☼Molybdenum 0.83

0.47 0.30 mg/Kg 12/05/19 13:14 12/11/19 18:23 2☼Selenium 2.3

0.093 0.037 mg/Kg 12/05/19 13:14 12/11/19 18:23 2☼Uranium 2.0

0.93 0.37 mg/Kg 12/05/19 13:14 12/11/19 18:23 2☼Vanadium 26

Lab Sample ID: 160-36453-24Client Sample ID: Rinsate-5
Matrix: WaterDate Collected: 11/12/19 00:00

Date Received: 11/21/19 15:06

Method: 6020B - Metals (ICP/MS)
RL MDL

Arsenic 4.0 U 10 4.0 ug/L 12/04/19 12:46 12/14/19 06:32 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 2.0 ug/L 12/04/19 12:46 12/14/19 06:32 2Molybdenum 2.0 U

1.0 0.40 ug/L 12/04/19 12:46 12/14/19 06:32 2Uranium 0.40 U

10 4.0 ug/L 12/04/19 12:46 12/14/19 06:32 2Vanadium 4.0 U

20 7.5 ug/L 12/04/19 12:46 12/14/19 06:32 2Zinc 7.5 U

Method: 903.0 - Radium-226 (GFPC)

Analyte

Radium-226 0.219 U

(2σ+/-)

0.127

(2σ+/-)

112/18/19 09:1111/26/19 11:19pCi/L0.2191.00

RL MDC

0.126

Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

Ba Carrier 40 - 110

Carrier

11/26/19 11:19 12/18/19 09:11 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

82.4
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Tracer/Carrier Summary
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Method: 903.0 - Radium-226 (GFPC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (40-110)

Ba Carrier

82.4160-36453-24

Percent Yield (Acceptance Limits)

Rinsate-5

79.4LCS 160-452087/1-A Lab Control Sample

75.8LCSD 160-452087/2-A Lab Control Sample Dup

77.0MB 160-452087/12-A Method Blank

Tracer/Carrier Legend

Ba Carrier = Ba Carrier

Eurofins TestAmerica, St. Louis
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QC Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Method: 6020B - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 160-452929/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 454288 Prep Batch: 452929

RL MDL

Arsenic 4.0 U 10 4.0 ug/L 12/04/19 12:46 12/14/19 06:18 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

2.0 U 2.05.0 ug/L 12/04/19 12:46 12/14/19 06:18 2Molybdenum

0.40 U 0.401.0 ug/L 12/04/19 12:46 12/14/19 06:18 2Uranium

4.0 U 4.010 ug/L 12/04/19 12:46 12/14/19 06:18 2Vanadium

7.5 U 7.520 ug/L 12/04/19 12:46 12/14/19 06:18 2Zinc

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-452929/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 454288 Prep Batch: 452929

Arsenic 1000 932 ug/L 93 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 500 524 ug/L 105 80 - 120

Uranium 1000 1070 ug/L 107 80 - 120

Vanadium 1000 984 ug/L 98 80 - 120

Zinc 1000 976 ug/L 98 80 - 120

Client Sample ID: Rinsate-5Lab Sample ID: 160-36453-24 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 454288 Prep Batch: 452929

Arsenic 4.0 1000 946 ug/L 95 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum 2.0 500 526 ug/L 105 75 - 125

Uranium 0.40 1000 1080 ug/L 108 75 - 125

Vanadium 4.0 1000 1010 ug/L 101 75 - 125

Zinc 7.5 1000 986 ug/L 99 75 - 125

Client Sample ID: Rinsate-5Lab Sample ID: 160-36453-24 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 454288 Prep Batch: 452929

Arsenic 4.0 1000 945 ug/L 94 75 - 125 0 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum 2.0 500 524 ug/L 105 75 - 125 0 20

Uranium 0.40 1000 1070 ug/L 107 75 - 125 1 20

Vanadium 4.0 1000 994 ug/L 99 75 - 125 1 20

Zinc 7.5 1000 981 ug/L 98 75 - 125 1 20

Client Sample ID: Method BlankLab Sample ID: MB 160-453169/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 454179 Prep Batch: 453169

RL MDL

Arsenic 0.37 U 0.93 0.37 mg/Kg 12/05/19 13:13 12/11/19 21:39 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.19 U 0.190.47 mg/Kg 12/05/19 13:13 12/11/19 21:39 2Molybdenum

0.30 U 0.300.47 mg/Kg 12/05/19 13:13 12/11/19 21:39 2Selenium

0.037 U 0.0370.093 mg/Kg 12/05/19 13:13 12/11/19 21:39 2Uranium

0.37 U 0.370.93 mg/Kg 12/05/19 13:13 12/11/19 21:39 2Vanadium
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QC Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-453169/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 454179 Prep Batch: 453169

Arsenic 161 174 mg/Kg 108.1 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 110 122 mg/Kg 111.3 70.5 - 129.

1
Selenium 191 209 mg/Kg 109.4 68.6 - 131.

9
Uranium 98.1 101 mg/Kg 102.6 74.0 - 126.

4
Vanadium 56.7 54.4 mg/Kg 95.9 56.8 - 143.

4

Client Sample ID: AB03-BSA2-09Lab Sample ID: 160-36453-9 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 454179 Prep Batch: 453169

Arsenic 2.1 94.9 95.3 mg/Kg 98 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum 0.20 47.5 46.4 mg/Kg 98 75 - 125☼

Selenium 1.1 47.5 44.9 mg/Kg 92 75 - 125☼

Uranium 0.81 94.9 98.5 mg/Kg 103 75 - 125☼

Vanadium 13 94.9 86.3 mg/Kg 77 75 - 125☼

Client Sample ID: AB03-BSA2-09Lab Sample ID: 160-36453-9 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 454179 Prep Batch: 453169

Arsenic 2.1 96.3 95.8 mg/Kg 97 75 - 125 1 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum 0.20 48.2 47.2 mg/Kg 98 75 - 125 2 35☼

Selenium 1.1 48.2 44.6 mg/Kg 90 75 - 125 1 35☼

Uranium 0.81 96.3 101 mg/Kg 104 75 - 125 3 35☼

Vanadium 13 96.3 87.3 mg/Kg 77 75 - 125 1 35☼

Client Sample ID: Method BlankLab Sample ID: MB 160-453170/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 454179 Prep Batch: 453170

RL MDL

Arsenic 0.38 U 0.96 0.38 mg/Kg 12/05/19 13:14 12/11/19 17:56 2

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.19 U 0.190.48 mg/Kg 12/05/19 13:14 12/11/19 17:56 2Molybdenum

0.31 U 0.310.48 mg/Kg 12/05/19 13:14 12/11/19 17:56 2Selenium

0.038 U 0.0380.096 mg/Kg 12/05/19 13:14 12/11/19 17:56 2Uranium

0.38 U 0.380.96 mg/Kg 12/05/19 13:14 12/11/19 17:56 2Vanadium

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-453170/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 454179 Prep Batch: 453170

Arsenic 161 181 mg/Kg 112.7 70.2 - 129.

8

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Eurofins TestAmerica, St. Louis
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QC Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-453170/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 454179 Prep Batch: 453170

Molybdenum 110 123 mg/Kg 112.1 70.5 - 129.

1

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Selenium 191 212 mg/Kg 111.2 68.6 - 131.

9
Uranium 98.1 102 mg/Kg 103.7 74.0 - 126.

4
Vanadium 56.7 58.9 mg/Kg 103.9 56.8 - 143.

4

Client Sample ID: Matrix SpikeLab Sample ID: 160-36457-A-58-B MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 454179 Prep Batch: 453170

Arsenic 3.6 98.0 99.8 mg/Kg 98 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Molybdenum 1.3 49.0 49.5 mg/Kg 98 75 - 125☼

Selenium 0.81 49.0 45.8 mg/Kg 92 75 - 125☼

Uranium 5.4 98.0 104 mg/Kg 101 75 - 125☼

Vanadium 20 98.0 97.8 mg/Kg 80 75 - 125☼

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 160-36457-A-58-C MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 454179 Prep Batch: 453170

Arsenic 3.6 93.5 94.1 mg/Kg 97 75 - 125 6 35☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Molybdenum 1.3 46.8 47.7 mg/Kg 99 75 - 125 4 35☼

Selenium 0.81 46.8 43.9 mg/Kg 92 75 - 125 4 35☼

Uranium 5.4 93.5 99.2 mg/Kg 100 75 - 125 5 35☼

Vanadium 20 93.5 92.4 mg/Kg 78 75 - 125 6 35☼

Client Sample ID: Lab Control SampleLab Sample ID: LRC 160-454179/10
Matrix: Solid
Analysis Batch: 454179

Vanadium 1000 982 ug/L 98 90 - 110

Analyte

LRC LRC

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LRC 160-454179/11
Matrix: Solid
Analysis Batch: 454179

Molybdenum 3000 3040 ug/L 101 90 - 110

Analyte

LRC LRC

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Selenium 1000 962 ug/L 96 90 - 110

Uranium 2000 1990 ug/L 99 90 - 110

Eurofins TestAmerica, St. Louis
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QC Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Method: 6020B - Metals (ICP/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LRC 160-454288/1
Matrix: Water
Analysis Batch: 454288

Vanadium 1000 935 ug/L 94 90 - 110

Analyte

LRC LRC

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LRC 160-454288/2
Matrix: Water
Analysis Batch: 454288

Arsenic 2000 2150 ug/L 108 90 - 110

Analyte

LRC LRC

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Molybdenum 3000 3050 ug/L 102 90 - 110

Uranium 2000 1980 ug/L 99 90 - 110

Zinc 5000 5110 ug/L 102 90 - 110

Method: 7470A - Mercury (CVAA)

Client Sample ID: Method BlankLab Sample ID: MB 160-452716/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 452817 Prep Batch: 452716

RL MDL

Mercury 0.060 U 0.20 0.060 ug/L 12/03/19 12:04 12/04/19 07:56 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-452716/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 452817 Prep Batch: 452716

Mercury 5.00 4.79 ug/L 96 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Matrix SpikeLab Sample ID: 160-36457-A-216-B MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 452817 Prep Batch: 452716

Mercury ND 5.00 4.27 ug/L 85 80 - 120

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 160-36457-A-216-C MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 452817 Prep Batch: 452716

Mercury ND 5.00 4.09 ug/L 82 80 - 120 4 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Method: 7471B - Mercury (CVAA)

Client Sample ID: Method BlankLab Sample ID: MB 160-453306/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 453752 Prep Batch: 453306

RL MDL

Mercury 0.012 U 0.037 0.012 mg/Kg 12/09/19 08:25 12/09/19 18:11 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier
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QC Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Method: 7471B - Mercury (CVAA) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-453306/2-A ^10
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 453752 Prep Batch: 453306

Mercury 11.5 10.8 mg/Kg 93.5 59.7 - 139.

1

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Matrix SpikeLab Sample ID: 160-36457-A-41-B MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 453752 Prep Batch: 453306

Mercury ND F2 F1 0.872 0.654 F1 mg/Kg 75 80 - 120☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 160-36457-A-41-C MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 453752 Prep Batch: 453306

Mercury ND F2 F1 0.968 0.110 F2 F1 mg/Kg 11 80 - 120 142 30☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 160-453463/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 453863 Prep Batch: 453463

RL MDL

Mercury 0.0151 J 0.037 0.012 mg/Kg 12/10/19 07:30 12/10/19 14:33 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCSSRM 160-453463/2-A ^10
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 453863 Prep Batch: 453463

Mercury 11.5 11.2 mg/Kg 97.0 59.7 - 139.

1

Analyte

LCSSRM LCSSRM

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: AB03-BSA2-09Lab Sample ID: 160-36453-9 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 453863 Prep Batch: 453463

Mercury 0.012 F1 0.936 0.373 F1 mg/Kg 40 80 - 120☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: AB03-BSA2-09Lab Sample ID: 160-36453-9 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 453863 Prep Batch: 453463

Mercury 0.012 F1 1.00 0.507 F1 mg/Kg 51 80 - 120 30 30☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD
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QC Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-452318/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 454475 Prep Batch: 452318

Radium-226

Analyte

U 112/18/19 10:0111/27/19 21:55pCi/g0.244

MDC

0.500

RL

0.1370.137

(2σ+/-) (2σ+/-)

MB

0.244

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/18/19 10:0111/27/19 21:55pCi/g1.140.2440.244U1.14Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/27/19 21:55 12/18/19 10:01 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-452318/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 454475 Prep Batch: 452318

Americium-241

Analyte

130-7010399.0196.6 10.4 0.974

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 27.3 26.32 2.80 0.197 pCi/g 96 70 - 130

Cobalt-60 10.8 10.10 1.06 0.0940 pCi/g 94 70 - 130

Client Sample ID: AB03-WT05-01Lab Sample ID: 160-36453-20 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 454481 Prep Batch: 452318

Radium-226

Analyte

20.380.82100.777 0.179 0.500 0.114

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 0.823 U 1.11 U 0.522 1.11 pCi/g 0.14 2

Ac-228 20.790.86820.753 0.221 0.184

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-214 0.777 0.8210 0.179 0.114 pCi/g 0.38 2

K-40 13.0 12.80 2.13 0.661 pCi/g 0.11 2

Pb-212 0.868 0.7591 0.157 0.135 pCi/g 1.0 2

Pb-214 0.846 0.7949 0.159 0.121 pCi/g 0.45 2

Tl-208 0.309 0.3294 0.0866 0.0588 pCi/g 0.36 2

Client Sample ID: Method BlankLab Sample ID: MB 160-452321/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 454474 Prep Batch: 452321

Radium-226

Analyte

U 112/18/19 07:2711/27/19 23:11pCi/g0.468

MDC

0.500

RL

0.2560.256

(2σ+/-) (2σ+/-)

MB

0.468

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

112/18/19 07:2711/27/19 23:11pCi/g1.590.8580.854U1.59Thorium-234

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 11/27/19 23:11 12/18/19 07:27 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected
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QC Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Method: 901.1 - Radium-226 & Other Gamma Emitters (GS)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-452321/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 454479 Prep Batch: 452321

Americium-241

Analyte

130-70104100.696.6 10.6 1.20

RL MDC(2σ+/-)

LCS LCS

pCi/g

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 27.3 28.35 3.06 0.251 pCi/g 104 70 - 130

Cobalt-60 10.8 11.20 1.20 0.106 pCi/g 104 70 - 130

Client Sample ID: DUP-2Lab Sample ID: 160-36453-23 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 454475 Prep Batch: 452321

Radium-226

Analyte

21.110.75120.896 0.172 0.500 0.127

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

DER

DER

Thorium-234 1.48 0.848 U 0.495 0.848 pCi/g 1.80 2

Ac-228 20.950.70970.507 0.185 0.207

RL MDC(2σ+/-)

DU DU

pCi/g

UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

DER

DER

Total

Other Detected

Radionuclides

Bi-214 0.896 0.7512 0.172 0.127 pCi/g 1.11 2

K-40 20.0 15.75 F 2.34 0.684 pCi/g 2.23 2

Pb-212 0.924 0.7425 0.142 0.0897 pCi/g 1.66 2

Pb-214 0.979 0.7994 0.152 0.146 pCi/g 1.42 2

Tl-208 0.298 0.2901 0.0694 0.0432 pCi/g 0.15 2

Method: 903.0 - Radium-226 (GFPC)

Client Sample ID: Method BlankLab Sample ID: MB 160-452087/12-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 454494 Prep Batch: 452087

Radium-226

Analyte

U 112/18/19 09:1311/26/19 11:19pCi/L0.256

MDC

1.00

RL

0.08080.0795

(2σ+/-) (2σ+/-)

MB

0.256

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Carrier

Ba Carrier 40 - 110 11/26/19 11:19 12/18/19 09:13 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

77.0

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-452087/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 454494 Prep Batch: 452087

Radium-226

Analyte

125-759621.7722.7 2.27 1.00 0.185

RL MDC(2σ+/-)

LCS LCS

pCi/L

UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Ba Carrier

Carrier

40 - 110

LCS

Qualifier Limits%Yield

79.4

LCS
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QC Sample Results
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Method: 903.0 - Radium-226 (GFPC) (Continued)

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-452087/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 454494 Prep Batch: 452087

Radium-226

Analyte

30.14125-759521.5422.7 2.26 1.00 0.218

RL MDC(2σ+/-)

LCSD LCSD

pCi/L

UnitResult Qual %Rec LimitAdded

Spike

Limits

%Rec.Uncert.

Total

DER

DER

Ba Carrier

Carrier

40 - 110

LCSD

Qualifier Limits%Yield

75.8

LCSD
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QC Association Summary
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Metals

Prep Batch: 452716

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 7470A160-36453-24 Rinsate-5 Total/NA

Water 7470AMB 160-452716/1-A Method Blank Total/NA

Water 7470ALCS 160-452716/2-A Lab Control Sample Total/NA

Water 7470A160-36457-A-216-B MS Matrix Spike Total/NA

Water 7470A160-36457-A-216-C MSD Matrix Spike Duplicate Total/NA

Analysis Batch: 452817

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 7470A 452716160-36453-24 Rinsate-5 Total/NA

Water 7470A 452716MB 160-452716/1-A Method Blank Total/NA

Water 7470A 452716LCS 160-452716/2-A Lab Control Sample Total/NA

Water 7470A 452716160-36457-A-216-B MS Matrix Spike Total/NA

Water 7470A 452716160-36457-A-216-C MSD Matrix Spike Duplicate Total/NA

Prep Batch: 452929

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 3010A160-36453-24 Rinsate-5 Total/NA

Water 3010AMB 160-452929/1-A Method Blank Total/NA

Water 3010ALCS 160-452929/2-A Lab Control Sample Total/NA

Water 3010A160-36453-24 MS Rinsate-5 Total/NA

Water 3010A160-36453-24 MSD Rinsate-5 Total/NA

Prep Batch: 453169

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-36453-1 AB03-BSA2-01 Total/NA

Solid 3050B160-36453-2 AB03-BSA2-02 Total/NA

Solid 3050B160-36453-3 AB03-BSA2-03 Total/NA

Solid 3050B160-36453-4 AB03-BSA2-04 Total/NA

Solid 3050B160-36453-5 AB03-BSA2-05 Total/NA

Solid 3050B160-36453-6 AB03-BSA2-06 Total/NA

Solid 3050B160-36453-7 AB03-BSA2-07 Total/NA

Solid 3050B160-36453-8 AB03-BSA2-08 Total/NA

Solid 3050B160-36453-9 AB03-BSA2-09 Total/NA

Solid 3050B160-36453-10 AB03-BSA2-10 Total/NA

Solid 3050B160-36453-11 AB03-BSA2-11 Total/NA

Solid 3050B160-36453-12 AB03-BSA2-12 Total/NA

Solid 3050B160-36453-13 AB03-BSA2-13 Total/NA

Solid 3050B160-36453-14 AB03-BSA2-14 Total/NA

Solid 3050B160-36453-15 AB03-BSA2-15 Total/NA

Solid 3050B160-36453-16 AB03-WT04-01 Total/NA

Solid 3050B160-36453-17 AB03-WT03-01 Total/NA

Solid 3050B160-36453-18 AB03-WT03-02 Total/NA

Solid 3050B160-36453-19 AB03-WT02-01 Total/NA

Solid 3050B160-36453-20 AB03-WT05-01 Total/NA

Solid 3050BMB 160-453169/1-A Method Blank Total/NA

Solid 3050BLCSSRM 160-453169/2-A Lab Control Sample Total/NA

Solid 3050B160-36453-9 MS AB03-BSA2-09 Total/NA

Solid 3050B160-36453-9 MSD AB03-BSA2-09 Total/NA
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QC Association Summary
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Metals

Prep Batch: 453170

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-36453-21 AB03-WT01-01 Total/NA

Solid 3050B160-36453-22 AB03-WT01-02 Total/NA

Solid 3050B160-36453-23 DUP-2 Total/NA

Solid 3050BMB 160-453170/1-A Method Blank Total/NA

Solid 3050BLCSSRM 160-453170/2-A Lab Control Sample Total/NA

Solid 3050B160-36457-A-58-B MS Matrix Spike Total/NA

Solid 3050B160-36457-A-58-C MSD Matrix Spike Duplicate Total/NA

Prep Batch: 453306

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 7471B160-36453-1 AB03-BSA2-01 Total/NA

Solid 7471B160-36453-2 AB03-BSA2-02 Total/NA

Solid 7471B160-36453-3 AB03-BSA2-03 Total/NA

Solid 7471B160-36453-4 AB03-BSA2-04 Total/NA

Solid 7471B160-36453-5 AB03-BSA2-05 Total/NA

Solid 7471B160-36453-6 AB03-BSA2-06 Total/NA

Solid 7471B160-36453-7 AB03-BSA2-07 Total/NA

Solid 7471B160-36453-8 AB03-BSA2-08 Total/NA

Solid 7471B160-36453-10 AB03-BSA2-10 Total/NA

Solid 7471B160-36453-11 AB03-BSA2-11 Total/NA

Solid 7471B160-36453-12 AB03-BSA2-12 Total/NA

Solid 7471B160-36453-13 AB03-BSA2-13 Total/NA

Solid 7471B160-36453-14 AB03-BSA2-14 Total/NA

Solid 7471B160-36453-15 AB03-BSA2-15 Total/NA

Solid 7471B160-36453-16 AB03-WT04-01 Total/NA

Solid 7471B160-36453-17 AB03-WT03-01 Total/NA

Solid 7471B160-36453-18 AB03-WT03-02 Total/NA

Solid 7471BMB 160-453306/1-A Method Blank Total/NA

Solid 7471BLCSSRM 160-453306/2-A ^10Lab Control Sample Total/NA

Solid 7471B160-36457-A-41-B MS Matrix Spike Total/NA

Solid 7471B160-36457-A-41-C MSD Matrix Spike Duplicate Total/NA

Prep Batch: 453463

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 7471B160-36453-9 AB03-BSA2-09 Total/NA

Solid 7471B160-36453-19 AB03-WT02-01 Total/NA

Solid 7471B160-36453-20 AB03-WT05-01 Total/NA

Solid 7471B160-36453-21 AB03-WT01-01 Total/NA

Solid 7471B160-36453-22 AB03-WT01-02 Total/NA

Solid 7471B160-36453-23 DUP-2 Total/NA

Solid 7471BMB 160-453463/1-A Method Blank Total/NA

Solid 7471BLCSSRM 160-453463/2-A ^10Lab Control Sample Total/NA

Solid 7471B160-36453-9 MS AB03-BSA2-09 Total/NA

Solid 7471B160-36453-9 MSD AB03-BSA2-09 Total/NA

Analysis Batch: 453752

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 7471B 453306160-36453-1 AB03-BSA2-01 Total/NA

Solid 7471B 453306160-36453-2 AB03-BSA2-02 Total/NA

Solid 7471B 453306160-36453-3 AB03-BSA2-03 Total/NA

Solid 7471B 453306160-36453-4 AB03-BSA2-04 Total/NA
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QC Association Summary
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Metals (Continued)

Analysis Batch: 453752 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 7471B 453306160-36453-5 AB03-BSA2-05 Total/NA

Solid 7471B 453306160-36453-6 AB03-BSA2-06 Total/NA

Solid 7471B 453306160-36453-7 AB03-BSA2-07 Total/NA

Solid 7471B 453306160-36453-8 AB03-BSA2-08 Total/NA

Solid 7471B 453306160-36453-10 AB03-BSA2-10 Total/NA

Solid 7471B 453306160-36453-11 AB03-BSA2-11 Total/NA

Solid 7471B 453306160-36453-12 AB03-BSA2-12 Total/NA

Solid 7471B 453306160-36453-13 AB03-BSA2-13 Total/NA

Solid 7471B 453306160-36453-14 AB03-BSA2-14 Total/NA

Solid 7471B 453306160-36453-15 AB03-BSA2-15 Total/NA

Solid 7471B 453306160-36453-16 AB03-WT04-01 Total/NA

Solid 7471B 453306160-36453-17 AB03-WT03-01 Total/NA

Solid 7471B 453306160-36453-18 AB03-WT03-02 Total/NA

Solid 7471B 453306MB 160-453306/1-A Method Blank Total/NA

Solid 7471B 453306LCSSRM 160-453306/2-A ^10Lab Control Sample Total/NA

Solid 7471B 453306160-36457-A-41-B MS Matrix Spike Total/NA

Solid 7471B 453306160-36457-A-41-C MSD Matrix Spike Duplicate Total/NA

Analysis Batch: 453863

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 7471B 453463160-36453-9 AB03-BSA2-09 Total/NA

Solid 7471B 453463160-36453-19 AB03-WT02-01 Total/NA

Solid 7471B 453463160-36453-20 AB03-WT05-01 Total/NA

Solid 7471B 453463160-36453-21 AB03-WT01-01 Total/NA

Solid 7471B 453463160-36453-22 AB03-WT01-02 Total/NA

Solid 7471B 453463160-36453-23 DUP-2 Total/NA

Solid 7471B 453463MB 160-453463/1-A Method Blank Total/NA

Solid 7471B 453463LCSSRM 160-453463/2-A ^10Lab Control Sample Total/NA

Solid 7471B 453463160-36453-9 MS AB03-BSA2-09 Total/NA

Solid 7471B 453463160-36453-9 MSD AB03-BSA2-09 Total/NA

Analysis Batch: 454179

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 453169160-36453-1 AB03-BSA2-01 Total/NA

Solid 6020B 453169160-36453-2 AB03-BSA2-02 Total/NA

Solid 6020B 453169160-36453-3 AB03-BSA2-03 Total/NA

Solid 6020B 453169160-36453-4 AB03-BSA2-04 Total/NA

Solid 6020B 453169160-36453-5 AB03-BSA2-05 Total/NA

Solid 6020B 453169160-36453-6 AB03-BSA2-06 Total/NA

Solid 6020B 453169160-36453-7 AB03-BSA2-07 Total/NA

Solid 6020B 453169160-36453-8 AB03-BSA2-08 Total/NA

Solid 6020B 453169160-36453-9 AB03-BSA2-09 Total/NA

Solid 6020B 453169160-36453-10 AB03-BSA2-10 Total/NA

Solid 6020B 453169160-36453-11 AB03-BSA2-11 Total/NA

Solid 6020B 453169160-36453-12 AB03-BSA2-12 Total/NA

Solid 6020B 453169160-36453-13 AB03-BSA2-13 Total/NA

Solid 6020B 453169160-36453-14 AB03-BSA2-14 Total/NA

Solid 6020B 453169160-36453-15 AB03-BSA2-15 Total/NA

Solid 6020B 453169160-36453-16 AB03-WT04-01 Total/NA

Solid 6020B 453169160-36453-17 AB03-WT03-01 Total/NA

Solid 6020B 453169160-36453-18 AB03-WT03-02 Total/NA
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QC Association Summary
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Metals (Continued)

Analysis Batch: 454179 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6020B 453169160-36453-19 AB03-WT02-01 Total/NA

Solid 6020B 453169160-36453-20 AB03-WT05-01 Total/NA

Solid 6020B 453170160-36453-21 AB03-WT01-01 Total/NA

Solid 6020B 453170160-36453-22 AB03-WT01-02 Total/NA

Solid 6020B 453170160-36453-23 DUP-2 Total/NA

Solid 6020B 453169MB 160-453169/1-A Method Blank Total/NA

Solid 6020B 453170MB 160-453170/1-A Method Blank Total/NA

Solid 6020B 453169LCSSRM 160-453169/2-A Lab Control Sample Total/NA

Solid 6020B 453170LCSSRM 160-453170/2-A Lab Control Sample Total/NA

Solid 6020BLRC 160-454179/10 Lab Control Sample

Solid 6020BLRC 160-454179/11 Lab Control Sample

Solid 6020B 453169160-36453-9 MS AB03-BSA2-09 Total/NA

Solid 6020B 453169160-36453-9 MSD AB03-BSA2-09 Total/NA

Solid 6020B 453170160-36457-A-58-B MS Matrix Spike Total/NA

Solid 6020B 453170160-36457-A-58-C MSD Matrix Spike Duplicate Total/NA

Analysis Batch: 454288

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020B 452929160-36453-24 Rinsate-5 Total/NA

Water 6020B 452929MB 160-452929/1-A Method Blank Total/NA

Water 6020B 452929LCS 160-452929/2-A Lab Control Sample Total/NA

Water 6020BLRC 160-454288/1 Lab Control Sample

Water 6020BLRC 160-454288/2 Lab Control Sample

Water 6020B 452929160-36453-24 MS Rinsate-5 Total/NA

Water 6020B 452929160-36453-24 MSD Rinsate-5 Total/NA

General Chemistry

Analysis Batch: 452330

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-36453-1 AB03-BSA2-01 Total/NA

Solid Moisture160-36453-2 AB03-BSA2-02 Total/NA

Solid Moisture160-36453-3 AB03-BSA2-03 Total/NA

Solid Moisture160-36453-4 AB03-BSA2-04 Total/NA

Solid Moisture160-36453-5 AB03-BSA2-05 Total/NA

Solid Moisture160-36453-6 AB03-BSA2-06 Total/NA

Solid Moisture160-36453-7 AB03-BSA2-07 Total/NA

Solid Moisture160-36453-8 AB03-BSA2-08 Total/NA

Solid Moisture160-36453-9 AB03-BSA2-09 Total/NA

Solid Moisture160-36453-10 AB03-BSA2-10 Total/NA

Solid Moisture160-36453-11 AB03-BSA2-11 Total/NA

Solid Moisture160-36453-12 AB03-BSA2-12 Total/NA

Solid Moisture160-36453-13 AB03-BSA2-13 Total/NA

Solid Moisture160-36453-14 AB03-BSA2-14 Total/NA

Solid Moisture160-36453-15 AB03-BSA2-15 Total/NA

Solid Moisture160-36453-16 AB03-WT04-01 Total/NA

Solid Moisture160-36453-17 AB03-WT03-01 Total/NA

Solid Moisture160-36453-18 AB03-WT03-02 Total/NA

Solid Moisture160-36453-19 AB03-WT02-01 Total/NA

Solid Moisture160-36453-20 AB03-WT05-01 Total/NA

Solid Moisture160-36453-9 DU AB03-BSA2-09 Total/NA
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QC Association Summary
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

General Chemistry

Analysis Batch: 452334

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-36453-21 AB03-WT01-01 Total/NA

Solid Moisture160-36453-22 AB03-WT01-02 Total/NA

Solid Moisture160-36453-23 DUP-2 Total/NA

Solid Moisture160-36453-23 DU DUP-2 Total/NA

Rad

Leach Batch: 451993

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-36453-1 AB03-BSA2-01 Total/NA

Solid Dry and Grind160-36453-2 AB03-BSA2-02 Total/NA

Solid Dry and Grind160-36453-3 AB03-BSA2-03 Total/NA

Solid Dry and Grind160-36453-4 AB03-BSA2-04 Total/NA

Solid Dry and Grind160-36453-5 AB03-BSA2-05 Total/NA

Solid Dry and Grind160-36453-6 AB03-BSA2-06 Total/NA

Solid Dry and Grind160-36453-7 AB03-BSA2-07 Total/NA

Solid Dry and Grind160-36453-8 AB03-BSA2-08 Total/NA

Solid Dry and Grind160-36453-9 AB03-BSA2-09 Total/NA

Solid Dry and Grind160-36453-10 AB03-BSA2-10 Total/NA

Solid Dry and Grind160-36453-11 AB03-BSA2-11 Total/NA

Solid Dry and Grind160-36453-12 AB03-BSA2-12 Total/NA

Solid Dry and Grind160-36453-13 AB03-BSA2-13 Total/NA

Solid Dry and Grind160-36453-14 AB03-BSA2-14 Total/NA

Solid Dry and Grind160-36453-15 AB03-BSA2-15 Total/NA

Solid Dry and Grind160-36453-16 AB03-WT04-01 Total/NA

Solid Dry and Grind160-36453-17 AB03-WT03-01 Total/NA

Solid Dry and Grind160-36453-18 AB03-WT03-02 Total/NA

Solid Dry and Grind160-36453-19 AB03-WT02-01 Total/NA

Solid Dry and Grind160-36453-20 AB03-WT05-01 Total/NA

Solid Dry and Grind160-36453-21 AB03-WT01-01 Total/NA

Solid Dry and Grind160-36453-22 AB03-WT01-02 Total/NA

Solid Dry and Grind160-36453-23 DUP-2 Total/NA

Solid Dry and Grind160-36453-20 DU AB03-WT05-01 Total/NA

Solid Dry and Grind160-36453-23 DU DUP-2 Total/NA

Prep Batch: 452087

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water PrecSep-21160-36453-24 Rinsate-5 Total/NA

Water PrecSep-21MB 160-452087/12-A Method Blank Total/NA

Water PrecSep-21LCS 160-452087/1-A Lab Control Sample Total/NA

Water PrecSep-21LCSD 160-452087/2-A Lab Control Sample Dup Total/NA

Prep Batch: 452318

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 451993160-36453-1 AB03-BSA2-01 Total/NA

Solid Fill_Geo-21 451993160-36453-2 AB03-BSA2-02 Total/NA

Solid Fill_Geo-21 451993160-36453-3 AB03-BSA2-03 Total/NA

Solid Fill_Geo-21 451993160-36453-4 AB03-BSA2-04 Total/NA

Solid Fill_Geo-21 451993160-36453-5 AB03-BSA2-05 Total/NA

Solid Fill_Geo-21 451993160-36453-6 AB03-BSA2-06 Total/NA

Solid Fill_Geo-21 451993160-36453-7 AB03-BSA2-07 Total/NA
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QC Association Summary
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Rad (Continued)

Prep Batch: 452318 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 451993160-36453-8 AB03-BSA2-08 Total/NA

Solid Fill_Geo-21 451993160-36453-9 AB03-BSA2-09 Total/NA

Solid Fill_Geo-21 451993160-36453-10 AB03-BSA2-10 Total/NA

Solid Fill_Geo-21 451993160-36453-11 AB03-BSA2-11 Total/NA

Solid Fill_Geo-21 451993160-36453-12 AB03-BSA2-12 Total/NA

Solid Fill_Geo-21 451993160-36453-13 AB03-BSA2-13 Total/NA

Solid Fill_Geo-21 451993160-36453-14 AB03-BSA2-14 Total/NA

Solid Fill_Geo-21 451993160-36453-15 AB03-BSA2-15 Total/NA

Solid Fill_Geo-21 451993160-36453-16 AB03-WT04-01 Total/NA

Solid Fill_Geo-21 451993160-36453-17 AB03-WT03-01 Total/NA

Solid Fill_Geo-21 451993160-36453-18 AB03-WT03-02 Total/NA

Solid Fill_Geo-21 451993160-36453-19 AB03-WT02-01 Total/NA

Solid Fill_Geo-21 451993160-36453-20 AB03-WT05-01 Total/NA

Solid Fill_Geo-21MB 160-452318/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-452318/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 451993160-36453-20 DU AB03-WT05-01 Total/NA

Prep Batch: 452321

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 451993160-36453-21 AB03-WT01-01 Total/NA

Solid Fill_Geo-21 451993160-36453-22 AB03-WT01-02 Total/NA

Solid Fill_Geo-21 451993160-36453-23 DUP-2 Total/NA

Solid Fill_Geo-21MB 160-452321/1-A Method Blank Total/NA

Solid Fill_Geo-21LCS 160-452321/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21 451993160-36453-23 DU DUP-2 Total/NA
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-36453-1
Project/Site: Cameron Area Mine Sites - En Pro

Client Sample ID: AB03-BSA2-01 Lab Sample ID: 160-36453-1
Matrix: SolidDate Collected: 11/12/19 10:27

Date Received: 11/21/19 15:06

Analysis Moisture 11/28/19 10:41 KPP1 452330 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 451993 11/26/19 01:25 SJS TAL SLTotal/NA

Prep Fill_Geo-21 452318 11/27/19 21:55 KPP TAL SLTotal/NA

Analysis 901.1 1 454474 12/18/19 03:38 KLS TAL SLTotal/NA

Client Sample ID: AB03-BSA2-01 Lab Sample ID: 160-36453-1
Matrix: SolidDate Collected: 11/12/19 10:27

Percent Solids: 99.1Date Received: 11/21/19 15:06

Prep 3050B 12/05/19 13:13 LAM453169 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 454179 12/11/19 21:52 LKP TAL SLTotal/NA

Prep 7471B 453306 12/09/19 08:25 NPV TAL SLTotal/NA

Analysis 7471B 1 453752 12/09/19 18:33 NPV TAL SLTotal/NA

Client Sample ID: AB03-BSA2-02 Lab Sample ID: 160-36453-2
Matrix: SolidDate Collected: 11/12/19 10:37

Date Received: 11/21/19 15:06

Analysis Moisture 11/28/19 10:41 KPP1 452330 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 451993 11/26/19 01:25 SJS TAL SLTotal/NA

Prep Fill_Geo-21 452318 11/27/19 21:55 KPP TAL SLTotal/NA

Analysis 901.1 1 454479 12/18/19 03:40 KLS TAL SLTotal/NA

Client Sample ID: AB03-BSA2-02 Lab Sample ID: 160-36453-2
Matrix: SolidDate Collected: 11/12/19 10:37

Percent Solids: 99.4Date Received: 11/21/19 15:06

Prep 3050B 12/05/19 13:13 LAM453169 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 454179 12/11/19 22:19 LKP TAL SLTotal/NA

Prep 7471B 453306 12/09/19 08:25 NPV TAL SLTotal/NA

Analysis 7471B 1 453752 12/09/19 18:35 NPV TAL SLTotal/NA

Client Sample ID: AB03-BSA2-03 Lab Sample ID: 160-36453-3
Matrix: SolidDate Collected: 11/12/19 10:21

Date Received: 11/21/19 15:06

Analysis Moisture 11/28/19 10:41 KPP1 452330 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 451993 11/26/19 01:25 SJS TAL SLTotal/NA

Prep Fill_Geo-21 452318 11/27/19 21:55 KPP TAL SLTotal/NA

Analysis 901.1 1 454475 12/18/19 03:40 KLS TAL SLTotal/NA
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-36453-1
Project/Site: Cameron Area Mine Sites - En Pro

Client Sample ID: AB03-BSA2-03 Lab Sample ID: 160-36453-3
Matrix: SolidDate Collected: 11/12/19 10:21

Percent Solids: 97.7Date Received: 11/21/19 15:06

Prep 3050B 12/05/19 13:13 LAM453169 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 454179 12/11/19 22:26 LKP TAL SLTotal/NA

Prep 7471B 453306 12/09/19 08:25 NPV TAL SLTotal/NA

Analysis 7471B 1 453752 12/09/19 18:37 NPV TAL SLTotal/NA

Client Sample ID: AB03-BSA2-04 Lab Sample ID: 160-36453-4
Matrix: SolidDate Collected: 11/12/19 10:18

Date Received: 11/21/19 15:06

Analysis Moisture 11/28/19 10:41 KPP1 452330 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 451993 11/26/19 01:25 SJS TAL SLTotal/NA

Prep Fill_Geo-21 452318 11/27/19 21:55 KPP TAL SLTotal/NA

Analysis 901.1 1 454474 12/18/19 04:16 KLS TAL SLTotal/NA

Client Sample ID: AB03-BSA2-04 Lab Sample ID: 160-36453-4
Matrix: SolidDate Collected: 11/12/19 10:18

Percent Solids: 97.3Date Received: 11/21/19 15:06

Prep 3050B 12/05/19 13:13 LAM453169 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 454179 12/11/19 22:32 LKP TAL SLTotal/NA

Prep 7471B 453306 12/09/19 08:25 NPV TAL SLTotal/NA

Analysis 7471B 1 453752 12/09/19 18:39 NPV TAL SLTotal/NA

Client Sample ID: AB03-BSA2-05 Lab Sample ID: 160-36453-5
Matrix: SolidDate Collected: 11/12/19 10:10

Date Received: 11/21/19 15:06

Analysis Moisture 11/28/19 10:41 KPP1 452330 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 451993 11/26/19 01:25 SJS TAL SLTotal/NA

Prep Fill_Geo-21 452318 11/27/19 21:55 KPP TAL SLTotal/NA

Analysis 901.1 1 454479 12/18/19 04:50 KLS TAL SLTotal/NA

Client Sample ID: AB03-BSA2-05 Lab Sample ID: 160-36453-5
Matrix: SolidDate Collected: 11/12/19 10:10

Percent Solids: 99.1Date Received: 11/21/19 15:06

Prep 3050B 12/05/19 13:13 LAM453169 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 454179 12/11/19 22:39 LKP TAL SLTotal/NA

Prep 7471B 453306 12/09/19 08:25 NPV TAL SLTotal/NA

Analysis 7471B 1 453752 12/09/19 18:41 NPV TAL SLTotal/NA
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-36453-1
Project/Site: Cameron Area Mine Sites - En Pro

Client Sample ID: AB03-BSA2-06 Lab Sample ID: 160-36453-6
Matrix: SolidDate Collected: 11/12/19 10:05

Date Received: 11/21/19 15:06

Analysis Moisture 11/28/19 10:41 KPP1 452330 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 451993 11/26/19 01:25 SJS TAL SLTotal/NA

Prep Fill_Geo-21 452318 11/27/19 21:55 KPP TAL SLTotal/NA

Analysis 901.1 1 454475 12/18/19 04:14 KLS TAL SLTotal/NA

Client Sample ID: AB03-BSA2-06 Lab Sample ID: 160-36453-6
Matrix: SolidDate Collected: 11/12/19 10:05

Percent Solids: 98.9Date Received: 11/21/19 15:06

Prep 3050B 12/05/19 13:13 LAM453169 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 454179 12/11/19 22:46 LKP TAL SLTotal/NA

Prep 7471B 453306 12/09/19 08:25 NPV TAL SLTotal/NA

Analysis 7471B 1 453752 12/09/19 18:43 NPV TAL SLTotal/NA

Client Sample ID: AB03-BSA2-07 Lab Sample ID: 160-36453-7
Matrix: SolidDate Collected: 11/12/19 09:55

Date Received: 11/21/19 15:06

Analysis Moisture 11/28/19 10:41 KPP1 452330 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 451993 11/26/19 01:25 SJS TAL SLTotal/NA

Prep Fill_Geo-21 452318 11/27/19 21:55 KPP TAL SLTotal/NA

Analysis 901.1 1 454479 12/18/19 05:21 KLS TAL SLTotal/NA

Client Sample ID: AB03-BSA2-07 Lab Sample ID: 160-36453-7
Matrix: SolidDate Collected: 11/12/19 09:55

Percent Solids: 99.4Date Received: 11/21/19 15:06

Prep 3050B 12/05/19 13:13 LAM453169 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 454179 12/11/19 22:52 LKP TAL SLTotal/NA

Prep 7471B 453306 12/09/19 08:25 NPV TAL SLTotal/NA

Analysis 7471B 1 453752 12/09/19 18:45 NPV TAL SLTotal/NA

Client Sample ID: AB03-BSA2-08 Lab Sample ID: 160-36453-8
Matrix: SolidDate Collected: 11/12/19 09:44

Date Received: 11/21/19 15:06

Analysis Moisture 11/28/19 10:41 KPP1 452330 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 451993 11/26/19 01:25 SJS TAL SLTotal/NA

Prep Fill_Geo-21 452318 11/27/19 21:55 KPP TAL SLTotal/NA

Analysis 901.1 1 454475 12/18/19 04:46 KLS TAL SLTotal/NA
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-36453-1
Project/Site: Cameron Area Mine Sites - En Pro

Client Sample ID: AB03-BSA2-08 Lab Sample ID: 160-36453-8
Matrix: SolidDate Collected: 11/12/19 09:44

Percent Solids: 99.2Date Received: 11/21/19 15:06

Prep 3050B 12/05/19 13:13 LAM453169 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 454179 12/11/19 22:59 LKP TAL SLTotal/NA

Prep 7471B 453306 12/09/19 08:25 NPV TAL SLTotal/NA

Analysis 7471B 1 453752 12/09/19 18:51 NPV TAL SLTotal/NA

Client Sample ID: AB03-BSA2-09 Lab Sample ID: 160-36453-9
Matrix: SolidDate Collected: 11/12/19 11:25

Date Received: 11/21/19 15:06

Analysis Moisture 11/28/19 10:41 KPP1 452330 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 451993 11/26/19 01:25 SJS TAL SLTotal/NA

Prep Fill_Geo-21 452318 11/27/19 21:55 KPP TAL SLTotal/NA

Analysis 901.1 1 454474 12/18/19 04:47 KLS TAL SLTotal/NA

Client Sample ID: AB03-BSA2-09 Lab Sample ID: 160-36453-9
Matrix: SolidDate Collected: 11/12/19 11:25

Percent Solids: 97.4Date Received: 11/21/19 15:06

Prep 3050B 12/05/19 13:13 LAM453169 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 454179 12/11/19 23:06 LKP TAL SLTotal/NA

Prep 7471B 453463 12/10/19 07:30 NPV TAL SLTotal/NA

Analysis 7471B 1 453863 12/10/19 14:36 CB TAL SLTotal/NA

Client Sample ID: AB03-BSA2-10 Lab Sample ID: 160-36453-10
Matrix: SolidDate Collected: 11/12/19 11:26

Date Received: 11/21/19 15:06

Analysis Moisture 11/28/19 10:41 KPP1 452330 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 451993 11/26/19 01:25 SJS TAL SLTotal/NA

Prep Fill_Geo-21 452318 11/27/19 21:55 KPP TAL SLTotal/NA

Analysis 901.1 1 454475 12/18/19 05:22 KLS TAL SLTotal/NA

Client Sample ID: AB03-BSA2-10 Lab Sample ID: 160-36453-10
Matrix: SolidDate Collected: 11/12/19 11:26

Percent Solids: 96.1Date Received: 11/21/19 15:06

Prep 3050B 12/05/19 13:13 LAM453169 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 454179 12/12/19 00:00 LKP TAL SLTotal/NA

Prep 7471B 453306 12/09/19 08:25 NPV TAL SLTotal/NA

Analysis 7471B 1 453752 12/09/19 18:53 NPV TAL SLTotal/NA
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-36453-1
Project/Site: Cameron Area Mine Sites - En Pro

Client Sample ID: AB03-BSA2-11 Lab Sample ID: 160-36453-11
Matrix: SolidDate Collected: 11/12/19 11:15

Date Received: 11/21/19 15:06

Analysis Moisture 11/28/19 10:41 KPP1 452330 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 451993 11/26/19 01:25 SJS TAL SLTotal/NA

Prep Fill_Geo-21 452318 11/27/19 21:55 KPP TAL SLTotal/NA

Analysis 901.1 1 454474 12/18/19 05:19 KLS TAL SLTotal/NA

Client Sample ID: AB03-BSA2-11 Lab Sample ID: 160-36453-11
Matrix: SolidDate Collected: 11/12/19 11:15

Percent Solids: 96.3Date Received: 11/21/19 15:06

Prep 3050B 12/05/19 13:13 LAM453169 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 454179 12/12/19 00:07 LKP TAL SLTotal/NA

Prep 7471B 453306 12/09/19 08:25 NPV TAL SLTotal/NA

Analysis 7471B 1 453752 12/09/19 18:55 NPV TAL SLTotal/NA

Client Sample ID: AB03-BSA2-12 Lab Sample ID: 160-36453-12
Matrix: SolidDate Collected: 11/12/19 11:06

Date Received: 11/21/19 15:06

Analysis Moisture 11/28/19 10:41 KPP1 452330 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 451993 11/26/19 01:25 SJS TAL SLTotal/NA

Prep Fill_Geo-21 452318 11/27/19 21:55 KPP TAL SLTotal/NA

Analysis 901.1 1 454475 12/18/19 06:12 KLS TAL SLTotal/NA

Client Sample ID: AB03-BSA2-12 Lab Sample ID: 160-36453-12
Matrix: SolidDate Collected: 11/12/19 11:06

Percent Solids: 95.6Date Received: 11/21/19 15:06

Prep 3050B 12/05/19 13:13 LAM453169 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 454179 12/12/19 00:13 LKP TAL SLTotal/NA

Prep 7471B 453306 12/09/19 08:25 NPV TAL SLTotal/NA

Analysis 7471B 1 453752 12/09/19 18:57 NPV TAL SLTotal/NA

Client Sample ID: AB03-BSA2-13 Lab Sample ID: 160-36453-13
Matrix: SolidDate Collected: 11/12/19 10:55

Date Received: 11/21/19 15:06

Analysis Moisture 11/28/19 10:41 KPP1 452330 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 451993 11/26/19 01:25 SJS TAL SLTotal/NA

Prep Fill_Geo-21 452318 11/27/19 21:55 KPP TAL SLTotal/NA

Analysis 901.1 1 454474 12/18/19 06:13 KLS TAL SLTotal/NA
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-36453-1
Project/Site: Cameron Area Mine Sites - En Pro

Client Sample ID: AB03-BSA2-13 Lab Sample ID: 160-36453-13
Matrix: SolidDate Collected: 11/12/19 10:55

Percent Solids: 95.9Date Received: 11/21/19 15:06

Prep 3050B 12/05/19 13:13 LAM453169 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 454179 12/12/19 00:20 LKP TAL SLTotal/NA

Prep 7471B 453306 12/09/19 08:25 NPV TAL SLTotal/NA

Analysis 7471B 1 453752 12/09/19 18:59 NPV TAL SLTotal/NA

Client Sample ID: AB03-BSA2-14 Lab Sample ID: 160-36453-14
Matrix: SolidDate Collected: 11/12/19 09:35

Date Received: 11/21/19 15:06

Analysis Moisture 11/28/19 10:41 KPP1 452330 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 451993 11/26/19 01:25 SJS TAL SLTotal/NA

Prep Fill_Geo-21 452318 11/27/19 21:55 KPP TAL SLTotal/NA

Analysis 901.1 1 454479 12/18/19 06:10 KLS TAL SLTotal/NA

Client Sample ID: AB03-BSA2-14 Lab Sample ID: 160-36453-14
Matrix: SolidDate Collected: 11/12/19 09:35

Percent Solids: 98.5Date Received: 11/21/19 15:06

Prep 3050B 12/05/19 13:13 LAM453169 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 454179 12/12/19 00:27 LKP TAL SLTotal/NA

Prep 7471B 453306 12/09/19 08:25 NPV TAL SLTotal/NA

Analysis 7471B 1 453752 12/09/19 19:01 NPV TAL SLTotal/NA

Client Sample ID: AB03-BSA2-15 Lab Sample ID: 160-36453-15
Matrix: SolidDate Collected: 11/12/19 10:45

Date Received: 11/21/19 15:06

Analysis Moisture 11/28/19 10:41 KPP1 452330 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 451993 11/26/19 01:25 SJS TAL SLTotal/NA

Prep Fill_Geo-21 452318 11/27/19 21:55 KPP TAL SLTotal/NA

Analysis 901.1 1 454481 12/18/19 06:11 KLS TAL SLTotal/NA

Client Sample ID: AB03-BSA2-15 Lab Sample ID: 160-36453-15
Matrix: SolidDate Collected: 11/12/19 10:45

Percent Solids: 99.4Date Received: 11/21/19 15:06

Prep 3050B 12/05/19 13:13 LAM453169 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 454179 12/12/19 00:34 LKP TAL SLTotal/NA

Prep 7471B 453306 12/09/19 08:25 NPV TAL SLTotal/NA

Analysis 7471B 1 453752 12/09/19 19:03 NPV TAL SLTotal/NA
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-36453-1
Project/Site: Cameron Area Mine Sites - En Pro

Client Sample ID: AB03-WT04-01 Lab Sample ID: 160-36453-16
Matrix: SolidDate Collected: 11/12/19 13:54

Date Received: 11/21/19 15:06

Analysis Moisture 11/28/19 10:41 KPP1 452330 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 451993 11/26/19 01:25 SJS TAL SLTotal/NA

Prep Fill_Geo-21 452318 11/27/19 21:55 KPP TAL SLTotal/NA

Analysis 901.1 1 454475 12/18/19 06:49 KLS TAL SLTotal/NA

Client Sample ID: AB03-WT04-01 Lab Sample ID: 160-36453-16
Matrix: SolidDate Collected: 11/12/19 13:54

Percent Solids: 98.2Date Received: 11/21/19 15:06

Prep 3050B 12/05/19 13:13 LAM453169 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 454179 12/12/19 00:41 LKP TAL SLTotal/NA

Prep 7471B 453306 12/09/19 08:25 NPV TAL SLTotal/NA

Analysis 7471B 1 453752 12/09/19 19:05 NPV TAL SLTotal/NA

Client Sample ID: AB03-WT03-01 Lab Sample ID: 160-36453-17
Matrix: SolidDate Collected: 11/12/19 14:04

Date Received: 11/21/19 15:06

Analysis Moisture 11/28/19 10:41 KPP1 452330 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 451993 11/26/19 01:25 SJS TAL SLTotal/NA

Prep Fill_Geo-21 452318 11/27/19 21:55 KPP TAL SLTotal/NA

Analysis 901.1 1 454474 12/18/19 06:50 KLS TAL SLTotal/NA

Client Sample ID: AB03-WT03-01 Lab Sample ID: 160-36453-17
Matrix: SolidDate Collected: 11/12/19 14:04

Percent Solids: 98.8Date Received: 11/21/19 15:06

Prep 3050B 12/05/19 13:13 LAM453169 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 454179 12/12/19 00:47 LKP TAL SLTotal/NA

Prep 7471B 453306 12/09/19 08:25 NPV TAL SLTotal/NA

Analysis 7471B 1 453752 12/09/19 19:07 NPV TAL SLTotal/NA

Client Sample ID: AB03-WT03-02 Lab Sample ID: 160-36453-18
Matrix: SolidDate Collected: 11/12/19 14:10

Date Received: 11/21/19 15:06

Analysis Moisture 11/28/19 10:41 KPP1 452330 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 451993 11/26/19 01:25 SJS TAL SLTotal/NA

Prep Fill_Geo-21 452318 11/27/19 21:55 KPP TAL SLTotal/NA

Analysis 901.1 1 454479 12/18/19 06:51 KLS TAL SLTotal/NA
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-36453-1
Project/Site: Cameron Area Mine Sites - En Pro

Client Sample ID: AB03-WT03-02 Lab Sample ID: 160-36453-18
Matrix: SolidDate Collected: 11/12/19 14:10

Percent Solids: 96.9Date Received: 11/21/19 15:06

Prep 3050B 12/05/19 13:13 LAM453169 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 454179 12/12/19 01:14 LKP TAL SLTotal/NA

Prep 7471B 453306 12/09/19 08:25 NPV TAL SLTotal/NA

Analysis 7471B 1 453752 12/09/19 19:09 NPV TAL SLTotal/NA

Client Sample ID: AB03-WT02-01 Lab Sample ID: 160-36453-19
Matrix: SolidDate Collected: 11/12/19 14:05

Date Received: 11/21/19 15:06

Analysis Moisture 11/28/19 10:41 KPP1 452330 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 451993 11/26/19 01:25 SJS TAL SLTotal/NA

Prep Fill_Geo-21 452318 11/27/19 21:55 KPP TAL SLTotal/NA

Analysis 901.1 1 454481 12/18/19 06:52 KLS TAL SLTotal/NA

Client Sample ID: AB03-WT02-01 Lab Sample ID: 160-36453-19
Matrix: SolidDate Collected: 11/12/19 14:05

Percent Solids: 99.2Date Received: 11/21/19 15:06

Prep 3050B 12/05/19 13:13 LAM453169 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 454179 12/12/19 01:21 LKP TAL SLTotal/NA

Prep 7471B 453463 12/10/19 07:30 NPV TAL SLTotal/NA

Analysis 7471B 1 453863 12/10/19 14:45 CB TAL SLTotal/NA

Client Sample ID: AB03-WT05-01 Lab Sample ID: 160-36453-20
Matrix: SolidDate Collected: 11/12/19 13:51

Date Received: 11/21/19 15:06

Analysis Moisture 11/28/19 10:41 KPP1 452330 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 451993 11/26/19 01:25 SJS TAL SLTotal/NA

Prep Fill_Geo-21 452318 11/27/19 21:55 KPP TAL SLTotal/NA

Analysis 901.1 1 454475 12/18/19 07:26 KLS TAL SLTotal/NA

Client Sample ID: AB03-WT05-01 Lab Sample ID: 160-36453-20
Matrix: SolidDate Collected: 11/12/19 13:51

Percent Solids: 99.0Date Received: 11/21/19 15:06

Prep 3050B 12/05/19 13:13 LAM453169 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 454179 12/12/19 01:28 LKP TAL SLTotal/NA

Prep 7471B 453463 12/10/19 07:30 NPV TAL SLTotal/NA

Analysis 7471B 1 453863 12/10/19 14:48 CB TAL SLTotal/NA
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-36453-1
Project/Site: Cameron Area Mine Sites - En Pro

Client Sample ID: AB03-WT01-01 Lab Sample ID: 160-36453-21
Matrix: SolidDate Collected: 11/12/19 14:28

Date Received: 11/21/19 15:06

Analysis Moisture 11/28/19 12:00 KPP1 452334 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 451993 11/26/19 01:25 SJS TAL SLTotal/NA

Prep Fill_Geo-21 452321 11/27/19 23:11 KPP TAL SLTotal/NA

Analysis 901.1 1 454481 12/18/19 07:30 KLS TAL SLTotal/NA

Client Sample ID: AB03-WT01-01 Lab Sample ID: 160-36453-21
Matrix: SolidDate Collected: 11/12/19 14:28

Percent Solids: 99.4Date Received: 11/21/19 15:06

Prep 3050B 12/05/19 13:14 LAM453170 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 454179 12/11/19 18:10 LKP TAL SLTotal/NA

Prep 7471B 453463 12/10/19 07:30 NPV TAL SLTotal/NA

Analysis 7471B 1 453863 12/10/19 14:50 CB TAL SLTotal/NA

Client Sample ID: AB03-WT01-02 Lab Sample ID: 160-36453-22
Matrix: SolidDate Collected: 11/12/19 14:20

Date Received: 11/21/19 15:06

Analysis Moisture 11/28/19 12:00 KPP1 452334 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 451993 11/26/19 01:25 SJS TAL SLTotal/NA

Prep Fill_Geo-21 452321 11/27/19 23:11 KPP TAL SLTotal/NA

Analysis 901.1 1 454475 12/18/19 08:03 KLS TAL SLTotal/NA

Client Sample ID: AB03-WT01-02 Lab Sample ID: 160-36453-22
Matrix: SolidDate Collected: 11/12/19 14:20

Percent Solids: 98.8Date Received: 11/21/19 15:06

Prep 3050B 12/05/19 13:14 LAM453170 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 454179 12/11/19 18:16 LKP TAL SLTotal/NA

Prep 7471B 453463 12/10/19 07:30 NPV TAL SLTotal/NA

Analysis 7471B 1 453863 12/10/19 14:51 CB TAL SLTotal/NA

Client Sample ID: DUP-2 Lab Sample ID: 160-36453-23
Matrix: SolidDate Collected: 11/12/19 00:00

Date Received: 11/21/19 15:06

Analysis Moisture 11/28/19 12:00 KPP1 452334 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Leach Dry and Grind 451993 11/26/19 01:25 SJS TAL SLTotal/NA

Prep Fill_Geo-21 452321 11/27/19 23:11 KPP TAL SLTotal/NA

Analysis 901.1 1 454474 12/18/19 08:03 KLS TAL SLTotal/NA

Eurofins TestAmerica, St. Louis
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Lab Chronicle
Client: ARCADIS U.S., Inc. Job ID: 160-36453-1
Project/Site: Cameron Area Mine Sites - En Pro

Client Sample ID: DUP-2 Lab Sample ID: 160-36453-23
Matrix: SolidDate Collected: 11/12/19 00:00

Percent Solids: 98.4Date Received: 11/21/19 15:06

Prep 3050B 12/05/19 13:14 LAM453170 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 454179 12/11/19 18:23 LKP TAL SLTotal/NA

Prep 7471B 453463 12/10/19 07:30 NPV TAL SLTotal/NA

Analysis 7471B 1 453863 12/10/19 14:58 CB TAL SLTotal/NA

Client Sample ID: Rinsate-5 Lab Sample ID: 160-36453-24
Matrix: WaterDate Collected: 11/12/19 00:00

Date Received: 11/21/19 15:06

Prep 3010A 12/04/19 12:46 LAM452929 TAL SL

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020B 2 454288 12/14/19 06:32 FLC TAL SLTotal/NA

Prep 7470A 452716 12/03/19 12:04 NPV TAL SLTotal/NA

Analysis 7470A 1 452817 12/04/19 08:03 NPV TAL SLTotal/NA

Prep PrecSep-21 452087 11/26/19 11:19 MNH TAL SLTotal/NA

Analysis 903.0 1 454494 12/18/19 09:11 KLS TAL SLTotal/NA

Laboratory References:

TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Eurofins TestAmerica, St. Louis
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Accreditation/Certification Summary
Client: ARCADIS U.S., Inc. Job ID: 160-36453-1
Project/Site: Cameron Area Mine Sites - En Pro

Laboratory: Eurofins TestAmerica, St. Louis
All accreditations/certifications held by this laboratory are listed.  Not all accreditations/certifications are applicable to this report.

Authority Program Identification Number Expiration Date

ANAB L2305Dept. of Defense ELAP 04-06-22

ANAB Dept. of Energy L2305.01 04-06-22

ANAB ISO/IEC 17025 L2305 04-06-22

Arizona State AZ0813 12-08-20

California Los Angeles County Sanitation 

Districts

10259 06-30-20

California State 2886 06-30-20

Connecticut State PH-0241 03-31-21

Florida NELAP E87689 06-30-20

HI - RadChem Recognition State n/a 06-30-20

Iowa State 373 09-17-20

Kansas NELAP E-10236 10-31-20

Kentucky (DW) State KY90125 12-31-19

Louisiana NELAP 04080 06-30-20

Louisiana (DW) State LA011 12-31-19

Maryland State 310 09-30-20

MI - RadChem Recognition State 9005 06-30-20

Missouri State 780 06-30-22

Nevada State MO000542020-1 07-31-20

New Jersey NELAP MO002 06-30-20

New York NELAP 11616 04-01-20

North Dakota State R-207 06-30-20

NRC NRC 24-24817-01 12-31-22

Oklahoma State 9997 08-31-20

Pennsylvania NELAP 68-00540 02-28-20

South Carolina State 85002001 06-30-20

Texas NELAP T104704193-19-13 07-31-20

US Fish & Wildlife US Federal Programs 058448 07-31-20

USDA US Federal Programs P330-17-00028 02-02-20

Utah NELAP MO000542019-11 07-31-20

Virginia NELAP 10310 06-14-20

Washington State C592 08-30-20

Eurofins TestAmerica, St. Louis
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Method Summary
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Method Method Description LaboratoryProtocol

SW8466020B Metals (ICP/MS) TAL SL

SW8467470A Mercury (CVAA) TAL SL

SW8467471B Mercury (CVAA) TAL SL

EPAMoisture Percent Moisture TAL SL

EPA901.1 Radium-226 & Other Gamma Emitters (GS) TAL SL

EPA903.0 Radium-226 (GFPC) TAL SL

SW8463010A Preparation,  Total Metals TAL SL

SW8463050B Preparation,  Metals TAL SL

SW8467470A Preparation, Mercury TAL SL

SW8467471B Preparation, Mercury TAL SL

NoneDry and Grind Preparation, Dry and Grind TAL SL

NoneFill_Geo-21 Fill Geometry, 21-Day In-Growth TAL SL

NonePrecSep-21 Preparation, Precipitate Separation (21-Day In-Growth) TAL SL

Protocol References:

EPA = US Environmental Protection Agency

None = None

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Eurofins TestAmerica, St. Louis
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Sample Summary
Job ID: 160-36453-1Client: ARCADIS U.S., Inc.

Project/Site: Cameron Area Mine Sites - En Pro

Lab Sample ID Client Sample ID ReceivedCollectedMatrix Asset ID

160-36453-1 AB03-BSA2-01 Solid 11/12/19 10:27 11/21/19 15:06

160-36453-2 AB03-BSA2-02 Solid 11/12/19 10:37 11/21/19 15:06

160-36453-3 AB03-BSA2-03 Solid 11/12/19 10:21 11/21/19 15:06

160-36453-4 AB03-BSA2-04 Solid 11/12/19 10:18 11/21/19 15:06

160-36453-5 AB03-BSA2-05 Solid 11/12/19 10:10 11/21/19 15:06

160-36453-6 AB03-BSA2-06 Solid 11/12/19 10:05 11/21/19 15:06

160-36453-7 AB03-BSA2-07 Solid 11/12/19 09:55 11/21/19 15:06

160-36453-8 AB03-BSA2-08 Solid 11/12/19 09:44 11/21/19 15:06

160-36453-9 AB03-BSA2-09 Solid 11/12/19 11:25 11/21/19 15:06

160-36453-10 AB03-BSA2-10 Solid 11/12/19 11:26 11/21/19 15:06

160-36453-11 AB03-BSA2-11 Solid 11/12/19 11:15 11/21/19 15:06

160-36453-12 AB03-BSA2-12 Solid 11/12/19 11:06 11/21/19 15:06

160-36453-13 AB03-BSA2-13 Solid 11/12/19 10:55 11/21/19 15:06

160-36453-14 AB03-BSA2-14 Solid 11/12/19 09:35 11/21/19 15:06

160-36453-15 AB03-BSA2-15 Solid 11/12/19 10:45 11/21/19 15:06

160-36453-16 AB03-WT04-01 Solid 11/12/19 13:54 11/21/19 15:06

160-36453-17 AB03-WT03-01 Solid 11/12/19 14:04 11/21/19 15:06

160-36453-18 AB03-WT03-02 Solid 11/12/19 14:10 11/21/19 15:06

160-36453-19 AB03-WT02-01 Solid 11/12/19 14:05 11/21/19 15:06

160-36453-20 AB03-WT05-01 Solid 11/12/19 13:51 11/21/19 15:06

160-36453-21 AB03-WT01-01 Solid 11/12/19 14:28 11/21/19 15:06

160-36453-22 AB03-WT01-02 Solid 11/12/19 14:20 11/21/19 15:06

160-36453-23 DUP-2 Solid 11/12/19 00:00 11/21/19 15:06

160-36453-24 Rinsate-5 Water 11/12/19 00:00 11/21/19 15:06

Eurofins TestAmerica, St. Louis
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-36453-1Eurofins TestAmerica, St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

BaCl2_00007 Ba Carrier 33.9 mg/mL1000 mL 33.9 g12/18/19 04/25/19Ba carrier_00059 DI Water, Lot 061614
Barium Chloride 33.9 mg/mL

04/25/24 (Purchased Reagent) Ba Carrier 100 %Acros Organics (Fisher), Lot A0385617.BaCl2_00007
Barium Chloride 100 %

12/04/19 12/03/19 100 mL HG CAL_00013 0.1 mL Mercury 0.1 ug/mLHg Curve Int._01212 DI Water, Lot 120319
11/16/20 (Purchased Reagent) Mercury 100 ug/mLCPI International, Lot 10097585.HG CAL_00013

12/10/19 12/09/19 100 mL HG CAL_00013 0.1 mL Mercury 0.1 ug/mLHg Curve Int._01215 DI Water, Lot 120919
11/16/20 (Purchased Reagent) Mercury 100 ug/mLCPI International, Lot 10097585.HG CAL_00013

12/11/19 12/10/19 100 mL HG CAL_00013 0.1 mL Mercury 0.1 ug/mLHg Curve Int._01216 DI Water, Lot 121019
11/16/20 (Purchased Reagent) Mercury 100 ug/mLCPI International, Lot 10097585.HG CAL_00013

12/04/19 12/03/19 100 mL HG QC_00010 0.1 mL Mercury 0.1 ug/mLHg QC Int._01197 DI Water, Lot 120319
11/16/20 (Purchased Reagent) Mercury 100 ug/mLCPI International, Lot 711122686.HG QC_00010

12/10/19 12/09/19 100 mL HG QC_00010 0.1 mL Mercury 0.1 ug/mLHg QC Int._01200 DI Water, Lot 120919
11/16/20 (Purchased Reagent) Mercury 100 ug/mLCPI International, Lot 711122686.HG QC_00010

12/11/19 12/10/19 100 mL HG QC_00010 0.1 mL Mercury 0.1 ug/mLHg QC Int._01201 DI Water, Lot 121019
11/16/20 (Purchased Reagent) Mercury 100 ug/mLCPI International, Lot 711122686.HG QC_00010

11/26/20 (Purchased Reagent) Ag 40 mg/LCPI International, Lot 10094019-9MPREP1-A_00004
Al 2000 mg/L
Arsenic 200 mg/L
B 40 mg/L
Ba Carrier 200 mg/L
Be 20 mg/L
Bi 200 mg/L
Ca 2000 mg/L
Cd 200 mg/L
Co 200 mg/L
Cr 200 mg/L
Cu 200 mg/L
Fe 2000 mg/L
K 2000 mg/L
Li 20 mg/L
Mg 2000 mg/L
Mn 200 mg/L
Na 2000 mg/L
Ni 200 mg/L
P 200 mg/L
Pb 200 mg/L
Selenium 100 mg/L
Sm 200 mg/L
Sr 200 mg/L
Th 200 mg/L
Tl 40 mg/L
Uranium 200 mg/L
Vanadium 200 mg/L
Zinc 200 mg/L
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-36453-1Eurofins TestAmerica, St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

11/26/20 (Purchased Reagent) Sulfur 2000 mg/LCPI International, Lot 10094019-8MPREP1-B_00004

11/26/20 (Purchased Reagent) Molybdenum 100 mg/LCPI International, Lot 10094019-7MPREP2_00022
Sb 99.99 mg/L
Si 1000 mg/L
Sn 200 mg/L
Ti 200 mg/L
W 200 mg/L
Zr 200 mg/L

MS CAL 1 A_00006 Arsenic 10 ug/L500 mL 0.5 mL01/05/20 12/05/19MS A CAL1 LLC_00418 2% HCL 2% HN03, Lot 
1843378

Selenium 5 ug/L
Uranium 1 ug/L
Vanadium 10 ug/L

MS CAL 1 B_00007 0.5 mL Molybdenum 5 ug/L
09/18/20 (Purchased Reagent) Arsenic 10 ug/mLCPI, Lot 10103046-1.MS CAL 1 A_00006

Selenium 5 ug/mL
Uranium 1 ug/mL
Vanadium 10 ug/mL

09/18/20 (Purchased Reagent) Molybdenum 5 ug/mLCPI, Lot 10103046-2.MS CAL 1 B_00007

MS CAL 1 A_00006 Arsenic 10 ug/L500 mL 0.5 mL01/13/20 12/13/19MS A CAL1 LLC_00419 2% HCL 2% HN03, Lot 
1843378

Uranium 1 ug/L
Vanadium 10 ug/L
Zinc 20 ug/L

MS CAL 1 B_00007 0.5 mL Molybdenum 5 ug/L
09/18/20 (Purchased Reagent) Arsenic 10 ug/mLCPI, Lot 10103046-1.MS CAL 1 A_00006

Uranium 1 ug/mL
Vanadium 10 ug/mL
Zinc 20 ug/mL

09/18/20 (Purchased Reagent) Molybdenum 5 ug/mLCPI, Lot 10103046-2.MS CAL 1 B_00007

MS CAL3 A_00011 Arsenic 100 ug/L500 mL 0.5 mL01/05/20 12/05/19MS A CAL2 CCV_00375 2% HCL 2% HN03, Lot 
1843378

Selenium 50 ug/L
Uranium 100 ug/L
Vanadium 100 ug/L

MS CAL3 B_00012 0.5 mL Molybdenum 50 ug/L
05/31/20 (Purchased Reagent) Arsenic 100 ug/mLCPI, Lot 10097743-1.MS CAL3 A_00011

Selenium 50 ug/mL
Uranium 100 ug/mL
Vanadium 100 ug/mL

05/31/20 (Purchased Reagent) Molybdenum 50 ug/mLCPI, Lot 10097743-2.MS CAL3 B_00012

MS CAL3 A_00011 Arsenic 100 ug/L500 mL 0.5 mL01/13/20 12/13/19MS A CAL2 CCV_00376 2% HCL 2% HN03, Lot 
1843378

Uranium 100 ug/L
Vanadium 100 ug/L
Zinc 100 ug/L

MS CAL3 B_00012 0.5 mL Molybdenum 50 ug/L
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-36453-1Eurofins TestAmerica, St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

05/31/20 (Purchased Reagent) Arsenic 100 ug/mLCPI, Lot 10097743-1.MS CAL3 A_00011
Uranium 100 ug/mL
Vanadium 100 ug/mL
Zinc 100 ug/mL

05/31/20 (Purchased Reagent) Molybdenum 50 ug/mLCPI, Lot 10097743-2.MS CAL3 B_00012

MS CAL3 A_00011 Arsenic 200 ug/L200 mL 0.4 mL01/05/20 12/05/19MS A CAL3_00334 2% HCL 2% HN03, Lot 
1843378

Selenium 100 ug/L
Uranium 200 ug/L
Vanadium 200 ug/L

MS CAL3 B_00012 0.4 mL Molybdenum 100 ug/L
05/31/20 (Purchased Reagent) Arsenic 100 ug/mLCPI, Lot 10097743-1.MS CAL3 A_00011

Selenium 50 ug/mL
Uranium 100 ug/mL
Vanadium 100 ug/mL

05/31/20 (Purchased Reagent) Molybdenum 50 ug/mLCPI, Lot 10097743-2.MS CAL3 B_00012

MS CAL3 A_00011 Arsenic 200 ug/L200 mL 0.4 mL01/13/20 12/13/19MS A CAL3_00335 2% HCL 2% HN03, Lot 
1843378

Uranium 200 ug/L
Vanadium 200 ug/L
Zinc 200 ug/L

MS CAL3 B_00012 0.4 mL Molybdenum 100 ug/L
05/31/20 (Purchased Reagent) Arsenic 100 ug/mLCPI, Lot 10097743-1.MS CAL3 A_00011

Uranium 100 ug/mL
Vanadium 100 ug/mL
Zinc 100 ug/mL

05/31/20 (Purchased Reagent) Molybdenum 50 ug/mLCPI, Lot 10097743-2.MS CAL3 B_00012

12/18/19 12/11/19 100 mL STD MO_00011 0.2 mL Molybdenum 2 mg/LMS A ICSA_00327 2% HCL 2% HN03, Lot 
1843378

08/19/20 (Purchased Reagent) Molybdenum 1000 ug/mLCPI, Lot 169424-57.STD MO_00011

MS CAL3 A_00012 Arsenic 50 ug/L100 mL 0.05 mL12/18/19 12/11/19MS A ICSAB_00339 2% HCL 2% HN03, Lot 
1843378

Selenium 25 ug/L
Uranium 50 ug/L
Vanadium 50 ug/L
Zinc 50 ug/L
Molybdenum 2025 ug/LMS CAL3 B_00013 0.05 mL

STD MO_00011 0.2 mL Molybdenum 2025 ug/L
11/20/20 (Purchased Reagent) Arsenic 100 ug/mLCPI, Lot 10097743-1.MS CAL3 A_00012

Selenium 50 ug/mL
Uranium 100 ug/mL
Vanadium 100 ug/mL
Zinc 100 ug/mL

11/20/20 (Purchased Reagent) Molybdenum 50 ug/mLCPI, Lot 10097743-2.MS CAL3 B_00013
08/19/20 (Purchased Reagent) Molybdenum 1000 ug/mLCPI, Lot 169424-57.STD MO_00011

MS ICV 1_00009 Arsenic 100 ug/L100 mL 0.05 mL12/12/19 12/11/19MS A ICV_01072 2% Nitric Acid, Lot 
1843378
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-36453-1Eurofins TestAmerica, St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Molybdenum 50 ug/L
Selenium 50 ug/L
Uranium 100 ug/LMS ICV 2_00009 0.05 mL
Vanadium 100 ug/L

05/31/20 (Purchased Reagent) Arsenic 200 ug/mLCPI, Lot 10097743-3.MS ICV 1_00009
Molybdenum 100 ug/mL
Selenium 100 ug/mL

05/31/20 (Purchased Reagent) Uranium 200 ug/mLCPI, Lot 10097743-4.MS ICV 2_00009
Vanadium 200 ug/mL

MS ICV 1_00009 Arsenic 100 ug/L100 mL 0.05 mL12/14/19 12/13/19MS A ICV_01073 2% Nitric Acid, Lot 
1843378

Molybdenum 50 ug/L
Uranium 100 ug/LMS ICV 2_00009 0.05 mL
Vanadium 100 ug/L
Zinc 100 ug/L

05/31/20 (Purchased Reagent) Arsenic 200 ug/mLCPI, Lot 10097743-3.MS ICV 1_00009
Molybdenum 100 ug/mL

05/31/20 (Purchased Reagent) Uranium 200 ug/mLCPI, Lot 10097743-4.MS ICV 2_00009
Vanadium 200 ug/mL
Zinc 200 ug/mL

09/18/20 (Purchased Reagent) Arsenic 10 ug/mLCPI, Lot 10103046-1MS CAL 1 A_00006
Selenium 5 ug/mL
Uranium 1 ug/mL
Vanadium 10 ug/mL
Zinc 20 ug/mL

09/18/20 (Purchased Reagent) Molybdenum 5 ug/mLCPI, Lot 10103046-2MS CAL 1 B_00007

01/11/20 12/11/19 100 mL MS CAL3 A_00011 1 mL Vanadium 1 ug/mLMS LDR 1_00176 2% HCL 2% HNO3, Lot 
1843378

05/31/20 (Purchased Reagent) Vanadium 100 ug/mLCPI, Lot 10097743-1.MS CAL3 A_00011

MS CAL3 A_00011 Arsenic 2 ug/mL100 mL 2 mL01/11/20 12/11/19MS LDR 2_00187 2% HCL 2% HNO3, Lot 
1843378

Selenium 1 ug/mL
Uranium 2 ug/mL
Zinc 5 ug/mL
Molybdenum 3 ug/mLMS CAL3 B_00012 2 mL
Molybdenum 3 ug/mLSTD MO_00011 0.2 mL

STD ZN_00015 0.3 mL Zinc 5 ug/mL
05/31/20 (Purchased Reagent) Arsenic 100 ug/mLCPI, Lot 10097743-1.MS CAL3 A_00011

Selenium 50 ug/mL
Uranium 100 ug/mL
Zinc 100 ug/mL

05/31/20 (Purchased Reagent) Molybdenum 50 ug/mLCPI, Lot 10097743-2.MS CAL3 B_00012
08/19/20 (Purchased Reagent) Molybdenum 1000 ug/mLCPI, Lot 169424-57.STD MO_00011
08/19/20 (Purchased Reagent) Zinc 1000 ug/mLCPI, Lot 984272-63.STD ZN_00015

03/31/20 (Purchased Reagent) Ag 43.3 mg/KgERA, Lot D099-540PR_LCSSRM U_00001
Al 8360 mg/Kg

Page 55 of 1586



REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-36453-1Eurofins TestAmerica, St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Arsenic 161 mg/Kg
B 81.6 mg/Kg
Ba Carrier 260 mg/Kg
Be 97.6 mg/Kg
Ca 4760 mg/Kg
Cd 211 mg/Kg
Co 48.2 mg/Kg
Cr 136 mg/Kg
Cu 166 mg/Kg
Fe 14100 mg/Kg
K 2020 mg/Kg
Mercury 11.5 mg/Kg
Mg 2340 mg/Kg
Mn 228 mg/Kg
Molybdenum 110 mg/Kg
Na 218 mg/Kg
Ni 91.9 mg/Kg
Pb 111 mg/Kg
Sb 75.5 mg/Kg
Selenium 191 mg/Kg
Sn 99.9 mg/Kg
Sr 107 mg/Kg
Ti 376 mg/Kg
Tl 156 mg/Kg
Uranium 98.1 mg/Kg
Vanadium 56.7 mg/Kg
Zinc 199 mg/Kg

Ra-226_00024 Ra 8409.79 
dpm/mL

100 mL 4.9774 g04/30/20 12/08/16Ra-226_00025 0.1M HCl, Lot N/A

Radium-226 8409.79 
dpm/mL

Rn-222 8409.79 
dpm/mL

Total Alpha Emitting Radium 
Isotopes

8409.79 
dpm/mL

12/05/66 (Purchased Reagent) Ra 2815.99 Bq/gEckert & Ziegler, Lot 104858.Ra-226_00024
Radium-226 2815.99 Bq/g
Rn-222 2815.99 Bq/g
Total Alpha Emitting Radium 
Isotopes

2815.99 Bq/g

Ra-226_00025 Ra 25.2294 
dpm/mL

1000 mL 3 mL04/30/20 04/10/19Ra-226_00029 0.1M HCl, Lot N/A

Radium-226 25.2294 
dpm/mL

Rn-222 25.2294 
dpm/mL

Total Alpha Emitting Radium 
Isotopes

25.2294 
dpm/mL
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-36453-1Eurofins TestAmerica, St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Ra-226_00024 Ra 8409.79 
dpm/mL

100 mL 4.9774 g04/30/20 12/08/16.Ra-226_00025 0.1M HCl, Lot N/A

Radium-226 8409.79 
dpm/mL

Rn-222 8409.79 
dpm/mL

Total Alpha Emitting Radium 
Isotopes

8409.79 
dpm/mL

12/05/66 (Purchased Reagent) Ra 2815.99 Bq/gEckert & Ziegler, Lot 104858..Ra-226_00024
Radium-226 2815.99 Bq/g
Rn-222 2815.99 Bq/g
Total Alpha Emitting Radium 
Isotopes

2815.99 Bq/g

Gamma Ampuole_00001 Americium-241 9.4429 Bq0.9986 
Source

0.9986 g04/01/59 02/23/11Source A_00001 water, Lot 79670-334

Cd-109 132.909 Bq
Ce-139 4.4538 Bq
Cesium-137 3.7296 Bq
Co-57 2.9513 Bq
Cobalt-60 6.2002 Bq
Hg-203 9.6996 Bq
Sn-113 7.6266 Bq
Y-88 12.712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00001 Americium-241 9442.9 Bq0.9781 g 0.9781 g04/01/59 02/23/11Source D_00001 water, Lot 79670-334
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-36453-1Eurofins TestAmerica, St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00001 Americium-241 9442.9 Bq1.0205 g 1.0205 g04/01/59 02/23/11Source E_00001 water, Lot 79670-334
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

04/07/59 (Purchased Reagent) Americium-241 9442.9 BqAnalytics, Lot 79670-334.Gamma Ampuole_00001
Cd-109 132909 Bq
Ce-139 4453.8 Bq
Cesium-137 3729.6 Bq
Co-57 2951.3 Bq
Cobalt-60 6200.2 Bq
Hg-203 9699.6 Bq
Sn-113 7626.6 Bq
Y-88 12712 Bq

Gamma Ampuole_00003 Americium-241 1924.27 Bq10 mL 2.1184 g01/01/51 01/01/12Source H_00002 wataer, Lot 83725-334
Cd-109 27950 Bq
Ce-139 927.965 Bq
Cesium-137 774.911 Bq
Co-57 605.079 Bq
Cobalt-60 1273.92 Bq
Hg-203 2007.23 Bq
Sn-113 1643.41 Bq
Y-88 2681.34 Bq

01/19/61 (Purchased Reagent) Americium-241 9083.6 BqAnalytics, Lot 83725-334.Gamma Ampuole_00003
Cd-109 131939 Bq
Ce-139 4380.5 Bq
Cesium-137 3658 Bq
Co-57 2856.3 Bq
Cobalt-60 6013.6 Bq
Hg-203 9475.2 Bq
Sn-113 7757.8 Bq
Y-88 12657.4 Bq

09/13/20 (Purchased Reagent) Americium-241 219 dpm/gAnalytics, Lot 74139-334Tuna Can LCS_00009
Cesium-137 82.3 dpm/g
Cobalt-60 136 dpm/g

02/09/17 (Purchased Reagent) Americium-241 1164 BqEckert & Ziegler, Lot 90099Tuna Can_00003
Cd-109 16373 Bq
Ce-139 549 Bq
Cesium-137 467 Bq
Co-57 362 Bq
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REAGENT TRACEABILITY SUMMARY

Lab Name:

SDG No.:

Job No.: 160-36453-1Eurofins TestAmerica, St. Louis

Reagent ID
Exp
Date Date

Prep Dilutant
Used

Reagent
Final
Volume

Parent Reagent

Reagent ID
Volume
Added ConcentrationAnalyte

Cobalt-60 735 Bq
Hg-203 1171 Bq
Pb-210 14936 Bq
Sn-113 967 Bq
Y-88 1590 Bq

03/01/16 (Purchased Reagent) Americium-241 1195 BqEckert & Ziegler, Lot 83814-334Tuna Can_00006
Cd-109 16353 Bq
Ce-139 543 Bq
Cesium-137 453 Bq
Co-57 354 Bq
Cobalt-60 745 Bq
Hg-203 1175 Bq
Pb-210 14606 Bq
Sn-113 961 Bq
Y-88 1568 Bq
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Reagent

Ba carrier_00059
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Reagent

Gamma Ampuole_00001
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Reagent

Gamma Ampuole_00003
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Reagent

MPREP1-A_00004

Page 66 of 1586



Page 67 of 1586



Page 68 of 1586



Page 69 of 1586



Reagent

MPREP1-B_00004
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Reagent

MPREP2_00022
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Reagent

MS CAL 1 A_00006
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CERTIFICATE OF ANALYSIS 

Multi-Element Aqueous CRM Product #: TA-CM-AUG19-STL4 

Custom Standard Lot #: 10103046-1 

Matrix: 5% HN03 

Element Certified Concentration Element Certified Concentration Element Certified Concentration 

Ag 2.0 lJg/mL Cr 10.0 lJg/mL Sm 10.0 lJg/mL 

As 10.0 lJg/mL Cu 3.0 lJg/mL Sr 5.0 J,lg/mL 

B 100 lJg/mL Li 5.0 lJg/mL Th 2.0 lJg/mL 

Ba 2.0 lJg/mL Mn 4.0 lJg/mL TI 2.0 J,lg/mL 

Be 0.5lJg/mL Ni 5.0 lJg/mL U 1.0 lJg/mL 

Cd 0.5lJg/mL Pb 3.0 lJg/mL V 10.0 J,lg/mL 

Co 2.0 lJg/mL Se 5.0 lJg/mL Zn 20.0 lJg/mL 

Source Material Lot # Chart 
Element Source Material Lot# Element Source Material Lot# Element Source Material Lot# 

Ag 975475 Cr 975466 Sm 148251 
As 175385 Cu 982446 Sr 998106 
B 982186 Li 751942 Th 987024 

Ba 994634 Mn 997487 TI 991734 
Be 998969 Ni 984273 U 992180 
Cd 996631 Pb 981329 V 990117 
Co 979906 Se 982461 Zn 984272 

Intended Use: This solution is intended for use as a reference material (RM) or calibration standard for inductively coupled plasma optical emission 
spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic absorption spectroscopy (AA or GFAA), 
and other techniques for elemental analysis. 

Certification & Traceability: This RM was manufactured, processed, and/or certified under a quality management system that is 
registered/accredited to ISO 9001, ISO 17034, and ISOIIEC 17025. This RM was prepared to the certified concentrations shown above by 
gravimetric methods using single-element concentrates, and was stabilized using high purity nitric acid (HN03), and diluted with filtered (0.22 J,lm), 
18 M-ohm deionized water. The balances used in the preparation of this RM are calibrated regularty with traceability to NIST, using acalibration 
provider that is accredited to ISO/IEC 17025 by amutually recognized accreditation body. All volumetric dilutions are performed in Class Acalibrated 
glassware. The certified concentrations were determined based upon gravimetric procedures. Secondary verification of the certified concentrations 
was performed using ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse side). The uncertainty associated with the 
certified concentration is ±0.5% relative, which is the sum of the estimated errors due to the purity of the raw materials, the gravimetric preparation of 
the solution, and transpiration through the container. This represents the expanded uncertainty at the 95% confidence level using acoverage factor 
of k=2. 

USA Europe 
5580 Skylane Boulevard P: 707.525.5788 Nieuwe Hemweg 7P P: +31 206380597 
Santa Rosa, CA 95403 P: 800.878.7654 1013BG Amsterdam F: +31 204202836 

F: 707.545.7901 www.cpiinternational.com The Netherlands 
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Instructions for Use: We recommend that the solution be thoroughly mixed by repeated shaking or swirling of the bottle immediately prior to use. 
To achieve the highest accuracy, the analyst should: (1) use only pre-cleaned containers and transferware, (2) not pipette directly from the RM's 
original container, (3) never pour used product back into the original container, (4) make dilutions using calibrated balances or certified class A 
volumetric flasks and pipettes, (5) use aminimum sub-sample size of 500 !-IL, and (6) dilute with the same matrix as the original RM or other chemically 
suitable matrix. The solution should be kept tightly capped and stored under normal laboratory conditions. Do not freeze, heat, or immerse the bottle 
or its contents, and avoid exposure to direct sunlight or moisture. 

Period of Validity: CPI Intemational ensures the accuracy of this solution for 18 months from the certification date shown below, provided the 
instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant changes in 
the stability of the solution. 

September 12, 2019 
Chuck Goudreau, CertifYing Officer Certification Date 
CPllntemational waives all responsibility for any damages resulting from the usage and/or implementation of the products/data described herein. 
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This RM is traceable to the following NIST SRMs 

Analyte Aq, SRM MOSRM Analyte Aq SRM MO SRM Analyte Aq, SRM MOSRM 
)1""Ag 3151 1077a I, - S 3154 2770'"' 
1; ,',AI 3101a 1075a ..... r: 313~ Sb 3102a 3102a 

~IAs 3103a 3103a ;1n - Sc 3148a 3148a 
Au 3121 - ~. 24~j 31248 Se 3149 3149 

c'B 3107 3107 ~ 141;; J141 iI Si 3150 1066a 
Ba 3104a 1051b ,1127, 3127a Sm 3147a J 

Be 3105a 3105a 3129; 3129a Sn 3161a 1057b 
Bi 3106 3101i _,c ;130 - SO,, 3181 -

Br 3184 - \1c 3131:- ; 13'?, Sr 3153a 3153a 
Ca 3109a 3109a \1r ,,3: 132 Ta 3155 -

Cd 3108 1053a r;lc, 31]4 1134 Tb 3157a -
Ce 311D 3110 \:; , 5i, 3152a Te 3156 

i --: -~CI 3182 1818a ',JI' - Th 3159 -
Co 3113 3113 \Ie ' ,',',,, - Tc 3162a 3162a 

'jCr 3112a 1078b '" ':J65h T' 3158 3158 
Cs 3111a - " 'P," - Tm 3160a -

Cu 3114 1080a : '~ :~cr 31393 3164 
~ 

~Dy 3115a - ,12F' l12E 3165 1052b 
Er 3116a - :Cd ,I,l,lr - vV 3163 3163 

P(~,Eu 3117a - 318f - V 3167a 3167a 
F 3183 - 8, 1142;' - Yb 3166a 

p.Fe 3126a 1079b 3141 314c' Zn 3168a 3168a 
Ga 3119a - Pt ?14~ - Zr 3169 3169 
Gd 3118a - Rp J14: -

Ge 3120a - Rr 3144 ,~ 144 
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Reagent

MS CAL 1 B_00007
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CERTIFICATE OF ANALYSIS 

Multi-Element Aqueous CRM Product #: TA-eM-AUG19-5TL2 

Custom Standard Lot #: 10103046-2 

Matrix: 5% HN03/tr. HF 

Element Certified Concentration Element Certified Concentration Element Certified Concentration 

Mo 5.0 J.Ig/mL Sn 2.0 J.Ig/mL W 5.0 J.Ig/mL 

Sb 5.0 J.Ig/mL Ti 5.0 J.Ig/mL Zr 5.0 J.Ig/mL 

Source Material Lot # Chart 
Element Source Material Lot# Element Source Material Lot# Element Source Material Lot# 

Mo 987189 Sn 144466 W 155288 
Sb 1013797 Ti 987438 Zr 171418 

Intended Use: This solution is intended for use as areference material (RM) or calibration standard for inductively coupled plasma optical emission 
spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic absorption spectroscopy (AA or GFAA), 
and other techniques for elemental analysis. 

Certification & Traceability: This RM was manufactured, processed, and/or certified under a quality management system that is 
registered/accredited to ISO 9001, ISO 17034, and ISOIIEC 17025. This RM was prepared to the certified concentrations shown above by 
gravimetric methods using single-element concentrates, and was stabilized using high purity nitric acid (HN03), trace hydrofluoric acid (HF), and 
diluted with filtered (O.22IJm), 18 M-ohm deionized water. The balances used in the preparation of this RM are calibrated regularly with traceability 
to NIST, using acalibration provider that is accredited to ISO/IEC 17025 by a mutually recognized accreditation body. All volumetric dilutions are 
perfonned in Class Acalibrated glassware. The certified concentrations were detennined based upon gravimetriC procedures. Secondary verification 
of the certified concentrations was perfonned using ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse side). The 
uncertainty associated with the certified concentration is ±0.5% relative, which is the sum of the estimated errors due to the purity of the raw materials, 
the gravimetric preparation of the solution, and transpiration through the container. This represents the expanded uncertainty at the 95% confidence 
level using acoverage factor of k=2. 

Instructions for Use: We recommend that the solution be thoroughly mixed by repeated shaking or swirling of the bottle immediately prior to use. 
To achieve the highest accuracy, the analyst should: (1) use only pre-cleaned containers and transferware, (2) not pipette directly from the RM's 
original container, (3) never pour used product back into the original container, (4) make dilutions using calibrated balances or certified class A 
volumetric flasks and pipettes, (5) use aminimum sub-sample size of 500 IJL, and (6) dilute with the same matrix as the original RM or other chemically 
suitable matrix. The solution should be kept tightly capped and stored under normal laboratory conditions. Do not freeze, heat, or immerse the bottle 
or its contents, and avoid exposure to direct sunlight or moisture. 

Period of Validity: CPI International ensures the accuracy of this solution for 18 months from the certification date shown below, provided the 
instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant changes in 
the stability of the solution. 

September 12.2019 
Chuck Goudreau, certifYing Officer Certification Date 
CPllntemalional waives all responsibility for any damages resulting from the usage and/or implementation of the products/data described herein. 

USA Europe 
5580 Skylane Boulevard P: 707.525.5788 Nieuwe Hemweg 7P P: +31 206380597 
Santa Rosa, CA 95403 P: 800.878.7654 1013BG Amsterdam F: +31 204202836 

F: 707.545.7901 www.cpiinternational.com The Netherlands 
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This RM is traceable to the following NIST SRMs: 

Analyte Aq. SRM MOSRM Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM 

Ag 3151 1077a HI 3122 - S 3154 2770 
AI 3101a 1075a Hg 3133 3133 Sb 3102a 3102a 
As 3103a 3103a Ho 3123a - Sc 3148a 3148a 
Au 3121 - In 3124a 3124a Se 3149 3149 
B 3107 3107 K 3141a 3141a Si 3150 1066a 

Ba 3104a 1051b La 3127a 3127a Sm 3147a 
Be 3105a 3105a Li 3129a 3129a Sn 3161a 1057b 
Bi 3106 3106 Lu 3130a - S04·1 3181 -
Bf' 3184 - Mg 3131a 3131a Sr 3153a 3153a 
Ca 3109a 3109a Mn 3132 3132 Ta 3155 -
Cd 3108 1053a Mo 3134 3134 Tb 3157a -
Ce 3110 3110 Na 3152a 3152a Te 3156 
CI 3182 1818a Nb 3137 - Th 3159 -
Co 3113 3113 Nd 3135a - Ti 3162a 3162a 
Cr 3112a 1078b Ni 3136 1065b TI 3158 3158 
Cs 3111a - N03 3185 - Tm 3160a -
Cu 3114 1080a P 3139a 3139a U 3164 -
Dy 3115a - Pb 3128 3128 V 3165 1052b 
Er 3116a - Pd 3138 - W 3163 3163 
Eu 3117a - PO,3 3186 - Y 3167a 3167a 
F 3183 - Pr 3142a - Yb 3166a 
Fe 3126a 1079b PI 3140 3140 Zn 3168a 3168a 
Ga 3119a - Rb 3145a - Zr 3169 3169 
Gd 3118a - Re 3143 -
Ge 3120a - Rh 3144 3144 

P"n.. ')nf') 
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Reagent

MS CAL3 A_00011
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CERTIFiCATE OF ANALYSIS 

Multi-Element Aqueous CRM Product #: TA-CM-APR19-5TLS 

Mix Name: TA·CAL·3 Lot #: 10097743-1 

Matrix: 2% HN03 

Certified Concentration Certified Concentration Certified ConcentrationElement Element Element
& Uncertainty & Uncertainty & Uncertainty 

Ag 20.02 ± 0.10 ~g/mL Cr 100.1 ± 0.5 ~g/mL Sm 100.1 ± 0.5 ~g/mL 

As 100.0 ± 0.5 ~g/mL Cu 100.0 ± 0.5 ~g/mL Sr 100.1 ± 0.5 ~g/mL 

B 200.0 ± 1.0 ~g/mL Li 100.1 ± 0.5 ~g/mL Th 100.1 ± 0.5 ~g/mL 
Ba 100.1 ± 0.5 ~g/mL Mn 100.1 ± 0.5 ~g/mL TI 20.02 ± 0.10 ~g/~L 

Be 100.0 ± 0.5 ~g/mL Ni 100.0 ± 0.5 ~g/mL U 100.1 ± 0.5 ~g/ml 

Cd 100.0 ± 0.5 ~g/mL Pb 100.1 ± 0.5 ~g/mL V 100.0 ± 0.5 ~g/ml 

Co 100.0 ± 0.5 ~g/mL Se 50.01 ± 0.25 ~g/mL Zn 100.0 ± 0.5 ~g/mL 

Intended Use: This solution is intended for use as acertifi¢d reference material (CRM) or calibration standard for inductively coupled plasma optical 
emission spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), flame or furnace atomic absorption spectroscopy (M 
or GFM), and other techniques for elemental analysis. 

Certification & Traceability: This CRM was manUfactured, processed, and certified under a quality management system that is 
registered/accredited to ISO 9001, ISO 17034, and ISOIIEC 17025. This CRM was prepared to the certified concentrations shown above by 
gravimetric methods, using single-element concentrates that were certified using the "High Performance ICP-OES' protocol developed by NIST and 
are directly traceable to NIST SRMs (see reverse side). The solution was stabilized using high purity nitric acid (HN03) and diluted with filtered (0.22 
~m), 18 M-ohm deionized water. The balances used in the preparation of this CRM are calibrated regularly with traceability to NIST, using acalibration 
provider that is accredited to ISO/IEC 17025 by amutually recognized accreditation body. All volumetric dilutions are performed in Class Acalibrated 
glassware. The certified concentrations were determined ~ased upon gravimetric procedures. Secondary verification of the certified conaentrations 
was performed using ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse side). The uncertainty associated with each 
certified concentration represents the expanded uncertaino/ at the 95% confidence level using acoverage factor of k=2. 

Instructions for Use: We recommend that the solution qe thoroughly mixed by repeated shaking or swirling of the bottle immediately prior to use. 
To achieve the highest accuracy, the analyst should: (1) ~se only pre-cleaned containers and transferware, (2) not pipette directly from lhe CRM's 
original container, (3) never pour used product back into the original container, (4) make dilutions using calibrated balances or certified class A 
volumetric flasks and pipettes, (5) use a minimum sUb-s~mple size of 500 ~L, and (6) dilute with the same matrix as the original CRM or other 
chemically suitable matrix. The solution should be kept tig tly capped and stored under nonnallaboratory conditions. Do not freeze, heat, or immerse 
the bottle or its contents, and avoid exposure to direct sun ight or moisture. 

Period of Validity: CPI International ensures the accuracy of this solution for 18 months from the certification date shown below, provided the 
instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant changes in 
the stability of the solution. 

May 23,2019 
Chuck Goudreau, CertifYing Officer Certification Date 
CPllntemational waives all responsibility for any damages resultihg from the usage andlor implementation of the products/data described herein. 

USA Europe 

5580 Skylane Boulevard P: 707.525.5788 Nieuwe Hemweg 7P P: +31 206380597 

Santa Rosa, CA 95403 P: 800.878.7654 1013BG Amsterdam F: +31204202836: 


1=' 7n7 <:;.4<:; 7Qn1 wwWcniinternational.com The Netherlands 
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Health and Safety Information: Refer to the Safety Data Sheet (SDS). 

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO Guide 34 and ISO Guide 
35. Replicate samples of the finished solution were analyzed to confirm its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity 
and Stability. To ensure homogeneity, users should not take asmaller sub-sample than specified in the Instructions for Use, as doing so will invalidate 
the certified values and uncertainties. 

Quality Manual Rev: No.5, 03/01/2013 

Further Information: Please contact CPllnternational for further information about this CRM. 

Quality Certifications: This CRM was prepared under aquality management system that is registered/accredited to the following: 
• ISO 9001 - Quality Management Systems - Requirements (TUV NORD Cert. No. 44100 16560231) 
• ISOIIEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert, No, 2848,01) 
• ISO Guide 34 - General Requirements for the Competence of Reference Material Producers (A2LA Cert. No, 2848,02) 

o ISO Guide 34 references additional requirements specified in ISO Guide 31 and ISO Guide 35. 

This CRM is traceable to the folloWing NIST SRMs: 

Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM 
Ag 3151 1077a HI 3122 - S 3154 2770 
AI 3101a 1075a Hg 3133 3133 Sb 3102a 3102a 
As 3103a 3103a Ho 3123a - Sc 3148a 3148a 
Au 3121 - In 3124a 3124a Se 3149 3149 
B 3107 3107 K 3141a 3141a Si 3150 1066a 

Ba 3104a 1051b La 3127a 3127a Sm 3147a -
Be 3105a 3105a Li 3129a 3129a Sn 3161a 1057b 
Bi 3106 3106 Lu 3130a - S04'2 3181 -
Br 3184 - Mg 3131a 3131a Sr 3153a 3153a 
Ca 3109a 3109a Mn 3132 3132 Ta 3155 -
Cd 3108 1053a Mo 3134 3134 Tb 3157a -
Ce 3110 3110 Na 3152a 3152a Te 3156 -
CI' 3182 1818a Nb 3137 - Th 3159 -
Co 3113 3113 Nd 3135a - Ti 3162a 3162a 
Cr 3112a 1078b Ni 3136 1065b TI 3158 3158 
Cs 3111a - NOr 3185 - Tm 3160a -
Cu 3114 1080a P 3139a 3139a U 3164 -
Dy 3115a - Pb 3128 3128 V 3165 1052b 
Er 3116a - Pd 3138 - W 3163 3163 
Eu 3117a - P04 3 3186 - Y 3167a 3167a 
F 3183 - Pr 3142a - Yb 3166a -
Fe 3126a 1079b PI 3140 3140 Zn 3168a 3168a 
Ga 3119a - Rb 3145a - Zr 3169 3169 
Gd 3118a - Re 3143 -
Ge 3120a - Rh 3144 3144 
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CERTIFICATE OF ANALYSIS 

Multi-Element Aqueous CRM Product #: TA-CM-APR19-STLS 

Mix Name: TA·CAL·3 Lot #: 10097743-1 

Matrix: 2% HN03 

Certified Concentration Certified Concentration Certified ConcentrationElement I Element i Element
1&Uncertainty &Uncertainty &Uncertainty 

i 
1 

Ag 20.02 ± 0.10 \.Ig/mL Cr ! 100.1 ± 0.51Jg/mL 
I 

Sm 100.1 ± 0.51J9/mL i 
I As 100.0 ± 0.5 J,lg/mL Cu 100.0 ± 0.5 \.I9/mL Sr i 100.1 ± 0.5 \.I9/mL I 
I 

B 100.1 ± 0.5 J,lg/mL200.0 ± 1.0 1J9/mL Li 100.1 ± 0.51Jg/mL I Th I 
II Ba 100.1 ± 0.5 \.Ig/mL Mn 100.1 ± 0.5 (Jg/mL I TI I 20.02 ± 0.10 IJg/mL I 

Ni !I Be 100.0 ± 0.5 (Jg/mL 100.0 ± 0.5 \lg/mL U 100.1 ± 0.51Jg/mL 

Pb 100.0 ± 0.5 \.I9/mLLCd 100.0 ± 0.5 \.I9/mL 100.1 ± 0.5 \l9/mL i V I 
Co 100.0 ± 0.51Jg/mL 100.0 ± 0.5 \.Ig/mLSe 50.01 ± 0.25 jJg/mL I ZnI 

Intended Use: This solution is intended for use as acertified reference material (CRM) or calibration standard for inductively coupled plasma optical 
emission spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic absorption spectroscopy (AA 
or GFAA), and other techniques for elemental analysis. 

Certification & Traceability: This CRM was manufactured, processed, and certified under a quality management system that is 
registered/accredited to ISO 9001, ISO 17034, and ISOIIEC 17025. This CRM was prepared to the certified concentrations shown above by 
gravimetric methods, using single-element concentrates that were certified using the 'High Performance ICP-OES" protocol developed by NIST and 
are directly traceable to NIST SRMs (see reverse side). The solution was stabilized using high purity nitric acid (HN03) and diluted with filtered (0.22 
IJm), 18 M-ohm deionized water. The balances used in the preparation of this CRM are calibrated regularty with traceability to NIST, using acalibration 
provider that is accredited to ISOIIEC 17025 by amutually recognized accreditation body. All volumetric dilutions are performed in Class Acalibrated 
glassware. The certified concentrations were determined based upon gravimetric procedures, Secondary verification of the certified concentrations 
was perfomned using ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse side). The uncertainty associated with each 
certified concentration represents the expanded uncertainty at the 95% confidence level using acoverage factor of k=2. 

Instructions for Use: We recommend that the solution be thoroughly mixed by repeated shaking or swirting of the bottle immediately prior to use. 
To achieve the highest accuracy, the analyst should: (1) use only pre-cleaned containers and transferware, (2) not pipette directly from the CRM's 
original container, (3) never pour used product back into the original container, (4) make dilutions using calibrated balances or certified dass A 
volumetric flasks and pipettes, (5) use a minimum sub-sample size of 500 IJL, and (6) dilute with the same matrix as the original CRM or other 
chemically suitable matrix, The solution should be kept tightly capped and stored under nomnallaboratory conditions. Do not freeze, heat, or immerse 
the bottle or its contents, and avoid exposure to direct sunlight or moisture. 

Period of Validity: CPllnternational ensures the accuracy of this solution for 18 months from the certification date shown below, provided the 
instructions for use are followed, During the period of validity, the purchaser will be notified if this product is recalled due to any significant changes in 
the stability of the solution. 

November 12, 2019 
Chuck GOudreau, certifYing Officer Certification Date 

CPllntemational waives all responsibility for any damages resulting from the usage and/or implementation of the products/data described herein. 


USA Europe 
5580 Skylane Boulevard P; 707.525.5788 Nieuwe Hemweg 7P P: +31 206380597 
Santa Rosa, CA 95403 P: 800.878.7654 1 013BG Amsterdam F: +31 20420 28 36 

F: 707.545.7901 www.cpiinternational.com The Netherlands 
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HeaHh and Safety Information: Refer to the Safety Data Sheet (SOS). 

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO Guide 34 and ISO Guide 
35. Replicate samples of the finished solution were analyzed to confirm its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity 
and Stability.To ensure homogeneity, users should not take asmaller sub-sample than specified in the Instructions for Use, as doing so will invalidate 
the certified values and uncertainties. 

Quality Manual Rev: No.5, 03/0112013 

Further Information: Please contact CPllnternational for further information about this CRM. 

Quality Certifications: This CRM was prepared under aquality management system that is registered/accredited to the following: 
• ISO 9001 Quality Management Systems Requirements (TUV NORD Cert. No. 44100 16560231) 
• ISOIIEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert. No. 2848.01) 
• ISO Guide 34 - General Requirements for the Competence of Reference Material Producers (A2LA Cert. No. 2848.02) 

o ISO Guide 34 references additional requirements specified in ISO Guide 31 and ISO Guide 35. 

This CRM is traceable to the following NIST SRMs: 

[ Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM i 
I 

Ag 3151 1077a Hf 3122 - S 3154 2770 I 
AI 3101a 1075a Hg 3133 3133 Sb 3102a 3102a 
As 3103a 3103a Ho 3123a - Sc 3148a 3148a : 
Au 3121 - In 3124a 3124a Se 3149 3149 
B 3107 3107 K 3141a 3141a Si 3150 1066a 
Ba 3104a 1051b La 3127a 3127a Sm 3147a -
Be 3105a 3105a Li I 3129a 3129a Sn 3161a 1057b 

I Bi 3106 3106 Lu 3130a - SOf2 3181 -
Br 3184 - Mg 3131a 3131a Sr 3153a 3153a I 

Ca 3109a 3109a Mn 3132 3132 Ta 3155 -
Cd 3108 1053a Mo 3134 3134 Tb 3157a - I 

I Ce 3110 3110 Na 3152a 3152a Te 3156 - I 

I CI' 3182 1818a Nb 3137 - Th 3159 I 

Co 3113 3113 Nd 31358 - Ti 3162a 3162a I 

Cr 3112a 1078b Ni 3136 1065b TI 3158 3158 
I Cs 3111a N03' 3185 Tm 3160a I- - -
I Cu 3114 1080a P 3139a 3139a U 3164 -

Dy 3115a - Pb 3128 3128 V 3165 1052b I 

Er 31168 - Pd 3138 - W 3163 3163 
I Eu 3117a - P04-3 3186 - Y 3167a 3167a 

F' 3183 - Pr 3142a - Yb 3166a - I 
Fe 3126a 1079b PI 3140 3140 Zn 3168a 3168a 

I Ga 3119a - Rb 31458 - Zr 3169 3169 
Gd 3118a - Re 3143 - i 
Ge 3120a 

! - Rh 3144 3144 I I 
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CERTIFICATE OF ANALYSIS 

Multi-Element Aqueous CRM Product #: TA-eM-APR19-5TLS 

Mix Name: MS CAL3 B Lot #: 10097743-2 

Matrix: 2% HN03/tr. HF 

Certified Concentration Certified Concentration Certified Concentr.ionElement Elemelnt Element
& Uncertainty & Uncertainty & Uncertainty 

Mo 50.10 ± 0.25jJg/mL Sn 100.1 ± 0.5jJg/mL W 100.1 ± 0.5 jJg/m~ 
Sb 50.05 ± 0.25 jJQ/mL Ti 100.1 ± 0.5jJQ/mL Zr 100.0 ± 0.5 jJg/mlL 

Intended Use: This solution is intended for use as acertified reference material (CRM) or calibration standard for inductively coupled plasma optical 
emission spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), name or fumace atomic absorption spectroscopy (AA 
or GFAA), and other techniques for elemental analysis. 

Certification & Traceability: This CRM was manufactured, processed, and certified under a quality management system that is 
registered/accredited to ISO 9001, ISO 17034, and ISO/IEC 17025. This CRM was prepared to the certified concentrations shown above by 
gravimetric methods, using single-element concentrates that were certified using the "High Performance ICP-OES" protocol developed by NIST and 
are directly traceable to NIST SRMs (see reverse side). T~e solution was stabilized using high purity nitric acid (HN03), trace hydrofluoric acid (HF) 
and diluted with filtered (0.22 j.Jm), 18 M-ohm deionized water. The balances used in the preparation of this CRM are calibrated regularly with 
traceability to NIST, using a calibration provider that is accredited to ISO/IEC 17025 by a mutually recognized accreditation body. All volumetric 
dilutions are performed in Class Acalibrated glassware. The certified concentrations were determined based upon gravimetric procedures. Secondary 
verification of the certified concentrations was performed lIising ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse 
side). The uncertainty associated with each certified concentration represents the expanded uncertainty at the 95% confidence level using acoverage 
factor of k=2. 

Instructions for Use: We recommend that the solution ~ thoroughly mixed by repeated shaking or swirling of the bottle immediately poor to use. 
To achieve the highest accuracy, the analyst should: (1) use only pre-cleaned containers and transferware, (2) not pipette directly from the CRM's 
original container, (3) never pour used product back into the original container, (4) make dilutions using calibrated balances or certifiep class A 
volumetric flasks and pipettes, (5) use a minimum sub-s~mple size of 500 j.JL, and (6) dilute with the same matrix as the original CRM or other 
chemically suitable matrix. The solution should be kept tightly capped and stored under normal laboratory conditions. Do not freeze, heat, or immerse 
the bottle or its contents, and avoid exposure to direct sunlight or moisture. 

Period of Validity: CPI International ensures the accuracy of this solution for 18 months from the certification date shown below, provided the 
instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant dlanges in 
the stability of the solution. 

May 23,2019 
Chuck Goudreau, CertifYing Officer Certification Date 
CPllntemational waives all responsibility for any damages resulting from the usage and/or implementation of the products/data described herein. 

USA Europe 
5580 Skylane Boulevard P: 707.525.5788 Nieuwe Hemweg 7P P: +31 206380597 
Santa Rosa, CA 95403 P: 800.878.7654 1013BG Amsterdam F: +31204202836 

F: 707.545.7901 wwwlcpiinternationaicom The Netherlands 
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Health and Safety Information: Refer to the Safety Data Sheet (SOS). 

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO Guide 34 and ISO Guide 
35. Replicate samples of the finished solution were analyzed to confirm its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity 
and Stability. To ensure homogeneity, users should not take asmaller sub-sample than specified in the Instructions for Use, as doing so will invalidate 
the certified values and uncertainties. 

Quality Manual Rev: No.5, 03/01/2013 

Further Information: Please contact CPllnternational for further information about this CRM. 

Quality Certifications: This CRM was prepared under aquality management system that is registered/accredited to the following: 
• ISO 9001 - Quality Management Systems- Requirements (TUV NORD Cert. No. 44100 16560231) 
• ISOIIEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert. No. 2848.01) 
• ISO Guide 34 - General Requirements for the Competence of Reference Material Producers (A2LA Cert. No. 2848.02) 

o ISO Guide 34 references additional requirements specified in ISO Guide 31 and ISO Guide 35. 

This CRM is traceable to the follOwing NIST SRMs: 

Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM 
Ag 3151 1077a Hf 3122 - 5 3154 2770 
AI 3101a 1075a Hg 3133 3133 5b 3102a 3102a 
As 3103a 3103a Ho 3123a - 8c 3148a 3148a 
Au 3121 - In 3124a 3124a 5e 3149 3149 
B 3107 3107 K 3141a 3141a 5i 3150 1066a 

Ba 3104a 1051b La 3127a 3127a 8m 3147a -
Be 3105a 3105a Li 3129a 3129a 5n 3161a 1057b 
Bi 3106 3106 Lu 3130a - 504-2 3181 -
B~ 3184 - Mg 3131a 3131a 5r 3153a 3153a 
Ca 3109a 3109a Mn 3132 3132 Ta 3155 -
Cd 3108 1053a Mo 3134 3134 Tb 3157a -
Ce 3110 3110 Na 3152a 3152a Te 3156 -
CI 3182 1818a Nb 3137 - Th 3159 - i 

Co 3113 3113 Nd 3135a - Ti 3162a 3162a I 

Cr 3112a 1078b Ni 3136 1065b TI 3158 3158 I 

Cs 3111a - N03 3185 - Tm 3160a -
Cu 3114 1080a P 3139a 3139a U 3164 -
Dy 3115a - Pb 3128 3128 V 3165 1052b 
Er 3116a - Pd 3138 - W 3163 3163 
Eu 3117a - P04-3 3186 - Y 3167a 3167a 
F 3183 - Pr 3142a - Yb 3166a -
Fe 3126a 1079b PI 3140 3140 Zn 3168a 3168a 
Ga 3119a - Rb 3145a - Zr 3169 3169 
Gd 3118a - Re 3143 -
Ge 3120a - Rh 3144 3144 
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CERTIFICATE OF ANALYSIS 

Multi-Element Aqueous CRM Product #: TA-CM-APR19-STL6 

Mix Name: MS CAL3 B Lot #: 10097743-2 

Matrix: 2% HNOJltr. HF 

Intended Use: This solution is intended for use as acertified reference material (CRM) or calibration standard for inductively coupled plasma optical 
emission spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry (lCP-MS), flame or furnace atomic absorption spectroscopy (AA 
or GFAA), and other techniques for elemental analysis. 

Certification & Traceability: This CRM was manufactured, processed, and certified under a quality management system that is 
registered/accredited to ISO 9001, ISO 17034, and ISOllEe 17025. This CRM was prepared to the certified concentrations shown above by 
gravimetric methods, using single-element concentrates that were certified using the "High Performance ICP-OES' protocol developed by NIST and 
are directly traceable to NIST SRMs (see reverse side). The solution was stabilized using high purity nitric acid (HN03), trace hydrofluOric acid (HF) 
and diluted with filtered (0.22 I-Im), 18 M-ohm deionized water. The balances used in the preparation of this CRM are calibrated regularly with 
traceability to NIST, using a calibration provider that is accredited to ISOIIEC 17025 by a mutually recognized accreditation body. All volumetric 
dilutions are performed in Class Acalibrated glassware. The certified concentrations were determined based upon gravimetric procedures. Secondary 
verification of the certified concentrations was performed using ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse 
side). The uncertainty associated with each certified concentration represents the expanded uncertainty at the 95% confidence level using acoverage 
factor of k=2. 

Instructions for Use: We recommend that the solution be thoroughly mixed by repeated shaking or swirling of the bottle immediately prior to use. 
To achieve the highest accuracy, the analyst should: (1) use only pre-{;Ieaned containers and transferware, (2) not pipette directly from the CRM's 
onginal container, (3) never pour used product back into the original container, (4) make dilutions using calibrated balances or certified class A 
volumetric flasks and pipettes, (5) use a minimum sub-sample size of 500 I-IL. and (6) dilute with the same matrix as the original CRM or other 
chemically suitable matrix. The solution should be kept tightly capped and stored under normal laboratory conditions. Do not freeze, heat. or immerse 
the bottle or its contents, and avoid exposure to direct sunlight or moisture. 

Period of Validity: CPllnternational ensures the accuracy of this solution for 18 months from the certification date shown below, provided the 
instructions for use are followed. During the period of validity. the purchaser will be notified if this product is recalled due to any significant changes in 
the stability of the solution. 

November 12, 2019 
Chuck Goudreau, CertifYing Officer certification Date 
CPllntemational waives all responsibility for any damages resulting from the usage and/or implementatio~ of the products/data described herein. 

USA Europe 
5580 Skylane Boulevard P: 707,525.5788 Nieuwe Hemweg 7P P: +31 206380597 
Santa Rosa, CA 95403 P: 800.878.7654 1013BG Amsterdam F: +31 204202836 

F: 707.545.7901 www,cpiinternationalcom The Netherlands 
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Health and Safety Information: Refer to the Safety Data Sheet (SOS). 

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO Guide 34 and ISO Guide 
35. Replicate samples of the finished solution were analyzed to confirm its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity 
and Stability. To ensure homogeneity, users should not take asmaller sub-sample than specified in the Instructions for Use, as doing so will invalidate 
the certified values and uncertainties. 

Quality Manual Rev: No.5, 03101/2013 

Further Information: Please contact CPllnternational for further information about this CRM. 

Quality Certifications: This CRM was prepared under aquality management system that is registered/accredited to the following: 
• ISO 9001 Quality Management Systems- Requirements (TUV NORD Cert. No. 44100 16560231) 
• ISOIIEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert. No. 2848.01) 
• ISO Guide 34 - General Requirements for the Competence of Reference Material Producers (A2LA Cert. No. 2848.02) 

o ISO Guide 34 references additional requirements specified in ISO Guide 31 and ISO Guide 35. 

This CRM is traceable to the following NIST SRMs: 

1 Analyte Aq.SRM I MOSRM Analyte I Aq~ SRM'--MOSRM-T- Analyte Aq.SRM 00_ j
• Ag 3151 I 1077a Hf I 3122 - i S t 3154 2770
I-- II AI 

I 
3101a I 1075a I I Hg 3133 3133 L Sb 3102a3102a __ 

3148a -I
! 

As 3103a 3103a i I Ho I 3123a - Sc 3148a 

· Au :3121 - I In 

I 
3124a 3124a Se 3149 3149 ! 

IB 3107 3107 i I K 3141a 3141a Si 3150 1066a 

I Ba L 3127a -r 3147aI 3104a 1051b La 3127a Sm -
Be 3105a ! 310Sa Li 3129a 3129a Sn 3161a 1057b 

! 1 - --- 3181 

Ir- Bi 3106 3106 Lu 3130a - S04-2 -
Br-

I 
3184 1 - I Mg 3131a 3131a Sr 3153a 3153aI 

"-~r--
Ca ~ I ~: !3109a i 3109a Mn i 3132 3132 3155 -
Cd I 3108 1 1053a 

l 
Mo 3134 3134 3157a 

~Ce" J 3110 L 3110 Na I 3152a 3152a ! Te 3156 
• CI---1 3182 1 1818a i I Nb 3137 - Th 3159EGo -i3113 3113 "LeNd l 3135a - I Ti 3162a 3162a I 

I 1078b Ni 3136 1065b TI 3158 3~~r 3112a 
! Cs 3111a I - L NO:r _~85 - I Tm 3160a I 

-/3114 
I =:jCu i 1080a P I 3139a 3139a U 3164 

Dy 3115a I 
I I 

V 3165 1052b- L- Pb 3128 3128 
! Er , 3116a I i:s£ 31~ w 3163 I 3163 

I 
-

LEuT3117a - Y 3167a 316~P04 3 -~~ r-- 1 Yb 3166a --JI F- i 3183 I - Pr 3142a I
I i 

Fe I 31268 1 1079b Pt 3140 3140 I Zn 3168a 3168a I 

Ga 3119a i - Rb 3145a - Zr 3169 3169 
! Gd i 3118a L - Re 3143 ! 

C Ge 3120a L- Rh 3144 3144 i 
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CERTIFICATE OF ANALYSIS 

Multi-Element Aqueous CRM Product #: TA-eM-APR19-5TL7 

Mix Name: MC ICV 1 Lot #: 10097743-3 

Matrix: 2% HN03/tr. HF 

Certified Concentration Eleme~t Certified Concentration Certified ConcentrationElement Element&Uncertainty &Uncertainty &Uncertainty
~------~----------~--~~---+-4------

As 200.0 ± 1.0 IJg/mL Sb 100.0 ± 0.51Jg/mL Ti 199.9 ± 1.0 IJg/mL 
r-------r_--------~~--~r_---+~------

B 400.1 ± 2.0 IJg/mL Se 100.0 ± 0.51Jg/mL W 200.0 ± 1.0 IJg/mL
~------~--------~~--~~---+-4------

Mo 99.99 ± 0.50 IJg/mL Sn 200.0 ± 1.0 IJg/mLL-______L_________~~__~L___-+~______ 

Intended Use: This solution is intended for use as acertified reference material (CRM) or calibration standard for inductively coupled plasma optical 
emission spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic absorption spectroscopy (AA 
or GFAA), and other techniques for elemental analysis. 

Certification & Traceability: This CRM was manufactured, processed, and certified under a quality management system that is 
registered/accredited to ISO 9001, ISO 17034, and ISOIIEC 17025. This CRM was prepared to the certified concentrations shown above by 
gravimetric methods, using single-element concentrates that were certified using the "High Performance ICP-OES' protocol developed by NIST and 
are directly traceable to NIST SRMs (see reverse side). The solution was stabilized using high purity nitric acid (HN03), trace hydrofluoric acid (HF) 
and diluted with filtered (0.22 j.Jm), 18 M-ohm deionized water. The balances used in the preparation of this CRM are calibrated regularly with 
traceability to NIST, using a calibration provider that is accredited to ISO/IEG 17025 by a mutually recognized accreditation body. All vQlumetric 
dilutions are performed in Class Acalibrated glassware. The certified concentrations were determined based upon gravimetriC procedures. Secondary 
verification of the certified concentrations was performed u,ing ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse 
side). The uncertainty associated with each certified concen ration represents the expanded uncertainty at the 95% confidence level using acoverage 
factor of k=2. , 

Instructions for Use: We recommend that the solution be~horoU9hlY mixed by repeated shaking or swirling of the bottle immediately prior to use. 
To achieve the highest accuracy, the analyst should: (1) u only pre-cleaned containers and transferware, (2) not pipette directly from the CRM's 
original container, (3) never pour used product back into e original container, (4) make dilutions using calibrated balances or certified class A 
volumetric flasks and pipettes, (5) use a minimum sub-sarpple size of 500 j.JL, and (6) dilute with the same matrix as the original CRM or other 
chemically suitable matrix. The solution should be kept tightly capped and stored under normal laboratory conditions. Do not freeze, heat, or immerse 
the bottle or its contents, and avoid exposure to direct sunlight or moisture. 

Period of Validity: CPI international ensures the accuraqy of this solution for 18 months from the certification date shown below, provided the 
instructions for use are followed. During the period of validit}1, the purchaser will be notified if this product is recalled due to any significant changes in 
the stability of the solution. . 

May 23,2019 
Chuck Goudreau, CertifYing Officer Certification Date 
CPllntemational waives all responsibility for any damages resultinglfrom the usage and/or implementation of the produclsldata desaibed herein. 

USA Europe 
5580 Skylane Boulevard P: 707.525.5788 Nieuwe Hemweg 7P P: +31 206380597 
Santa Rosa, CA 95403 P: 800.878.7654 1013BG Amsterdam F: +31 204202836 

F: 707.545.7901 www.iinternational.com The Netherlands 
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Health and Safety Infonnation: Refer to the Safety Data Sheet (SOS). 

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO Guide 34 and ISO Guide 
35. Replicate samples of the finished solution were analyzed to confirm its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity 
and Stability. To ensure homogeneity, users should nottake asmaller sub-sample than specified in the Instructions for Use, as doing so will invalidate 
the certified values and uncertainties. 

Quality Manual Rev: No.5, 03101/2013 

Further Infonnation: Please contact CPllnternational for further information about this CRM. 

Quality Certifications: This CRM was prepared under aquality management system that is registered/accredited to the following: 
• ISO 9001 - Quality Management Systems - Requirements (TUV NORD Cert. No. 4410016560231) 
• ISOIIEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert. No. 2848.01) 
• ISO Guide 34 - General Requirements for the Competence of Reference Material Producers (A2LA Cert. No. 2848.02) 

o ISO Guide 34 references additional requirements specified in ISO Guide 31 and ISO Guide 35. 

This CRM is traceable to the following NIST SRMs: 

Analyle Aq.SRM MOSRM Analyle Aq.SRM MOSRM Analyle Aq.SRM MOSRM 

Ag 3151 1077a Hf 3122 - S 3154 2770 
AI 3101a 1075a Hg 3133 3133 Sb 3102a 3102a 
As 3103a 3103a Ho 3123a - Sc 3148a 3148a 
Au 3121 - In 3124a 3124a Se 3149 3149 
B 3107 3107 K 3141a 3141a Si 3150 1066a 

Ba 3104a 1051b La 3127a 3127a Sm 3147a -
Be 3105a 3105a Li 3129a 3129a Sn 3161a 1057b 
Bi 3106 3106 Lu 3130a - S04-2 3181 -
Br 3184 - Mg 3131a 3131a Sr 3153a 3153a 
Ca 3109a 3109a Mn 3132 3132 Ta 3155 -
Cd 3108 1053a Mo 3134 3134 Tb 3157a -
Ce 3110 3110 Na 3152a 3152a Te 3156 -
CI 3182 1818a Nb 3137 - Th 3159 -
Co 3113 3113 Nd 3135a - Ti 3162a 3162a 
Cr 3112a 1078b Ni 3136 1065b TI 3158 3158 
Cs 3111a - NOr 3185 - Tm 3160a -
Cu 3114 1080a P 3139a 3139a U 3164 -
Oy 3115a - Pb 3128 3128 V 3165 1052b 
Er 3116a - Pd 3138 - W 3163 3163 
Eu 3117a - POr3 3186 - Y 3167a 3167a 
F 3183 - Pr 3142a - Yb 3166a -
Fe 3126a 1079b Pt 3140 3140 Zn 3168a 3168a 
Ga 3119a - Rb 3145a - Zr 3169 3169 
Gd 3118a - Re 3143 -
Ge 3120a - Rh 3144 3144 
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CERTIFICATE OF ANALYSIS 

Multi-Element Aqueous CRM Product #: G34-TA-CM-APR19-STLB 

Mix Name: G34 MC ICV 2 Lot #: 10097743-4 

Matrix: 2% HN03 

Certified Concentration Certified Concentration Certified Concentration
Element Element Element

& Uncertainty & Uncertainty & Uncertain~ 

Ag 39.98 ± 0.20 IJg/mL U 200.1 ± 1.0 IJg/mL TI 40.17 ± 0.20 IJglmL 

Ba 200.0 ± 1.0 IJg/mL M~ 200.4 ± 1.0 IJg/mL U 20D.4 ± 1.0 IJg/mL 

Be 20D.4 ± 1.0 IJg/mL NI 200.1 ± 1.0 IJg/mL V 200.1 ± 1.0 IJg/mL 

Cd 200.3 ± 1.0 IJg/mL pij 200.1 ± 1.0 IJg/mL Zn 200.1 ± 1.0 IJg/mL 

Co 200.1 ± 1.0 IJg/mL Sm 200.2 ± 1.0 IJg/mL Zr 200.5 ± 1.0 IJg/mL 

Cr 200.2 ± 1.0 IJg/mL 51 200.5 ± 1.0 IJg/mL 

Cu 200.2 ± 1.0 IJg/mL Th 200.0 ± 1.0 IJg/mL 

Intended Use: This solution is intended for use as asecohd source certified reference material (CRM) or calibration standard for inductively coupled 
plasma optical emission spectroscopy (ICP-OES), indu~i~ely coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic absorption 
spectroscopy (AA or GFAA), and other techniques for elemental analysis. 

Certification & Traceability: This CRM was manufactured, processed, and certified under a quality management system that is 
registered/accredited to ISO 9001, ISO 17034, and ISO/IEC 17025. This CRM was prepared to the certified concentrations shown above by 
gravimetric methods, using single-element concentrates tlilat were certified using the 'High Performance ICP-OES' protocol developed by NIST and 
are directly traceable to NIST SRMs (see reverse side). lIhe solution was stabilized using high purity nitric acid (HN03) and diluted with filtered (0.22 
~m), 18 M-ohm deionized water. The balances used in theipreparation of this CRM are calibrated regularly with traceability to NIST, using acalibration 
provider that is accredited to ISO/IEC 17025 by amutually recognized accreditation body. All volumetric dilutions are performed in Class Acalibrated 
glassware. The certified concentrations were determined based upcn gravimetric procedures. Secondary verification of the certified concentrations 
was performed using ICP-OES that was calibrated and/or referenced against NIST SRMs (see reverse side). The uncertainty associated with each 
certified concentration represents the expanded uncertainty at the 95% confidence level using acoverage factor of k=2. 

Instructions for Use: We recommend that the solution be thoroughly mixed by repeated shaking or swirling of the bottle immediately prior to use. 
To achieve the highest accuracy, the analyst should: (1) use only pre-cleaned containers and transferware, (2) not pipette directly from the CRM's 
original container, (3) never pcur used product back intQ the original container, (4) make dilutions using calibrated balances or certified class A 
volumetric flasks and pipettes, (5) use a minimum sUb-~mple size of 500 ~L, and (6) dilute with the same matrix as the original CRM or other 
chemically suitable matrix. The solution should be kept tig tly capped and stored under normal laboratory conditions. Do not freeze, heat, or immerse 
the bottle or its contents, and avoid expcsure to direct su light or moisture. 

Period of Validity: CPI Intemational ensures the accu~cy of this solution for 18 months from the certification date shown below, provided the 
instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant changes in 
the stability of the solution. 

""""'" h,." 
May 23, 2019 

Chuck Goudreau, certifYing Officer i Certification Date

CPlI_'....."_""bOty to< 'Of "'m""....'r""'..."'" ,,"''''1m.,"""""" d., prod...... 

I 

USA Europe 
5580 Skylane Boulevard P: 707.525.5788 Nieuwe Hemweg 7P P: +31 206380597 
Santa Rosa, CA 95403 P: 800.878.7654 1 013BG Amsterdam F: +31 20420 28 36 

F: 707.545.7901 www.ciinternationaLcom The Netherlands 
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Health and Safety Infonnation: Refer to the Safety Data Sheet (SOS). 

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO Guide 34 and ISO Guide 
35. Replicate samples of the finished solution were analyzed to confirm its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity 
and Stability. To ensure homogeneity, users should not take asmaller sub-sample than specified in the Instructions for Use, as doing so will invalidate 
the certified values and uncertainties. 

Quality Manual Rev: No.5, 03/01/2013 

Further Infonnation: Please contact CPllnternational for further infomnation about this CRM. 

Quality Certifications: This CRM was prepared under aquality management system that is registered/accredited to the following: 
• ISO 9001 - Quality Management Systems - Requirements (TUV NORD Cert. No. 44100 16560231) 
• ISOIIEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert. No. 2848.01) 
• ISO Guide 34 - General Requirements for the Competence of Reference Material Producers (A2LA Cert. No. 2848.02) 

o ISO Guide 34 references additional requirements specified in ISO Guide 31 and ISO Guide 35. 

This CRM is traceable to the following NIST SRMs: 

Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM Analyte Aq.SRM MOSRM 
Ag 3151 1077a HI 3122 - S 3154 2770 
AI 3101a 1075a Hg 3133 3133 Sb 3102a 3102a 
As 3103a 3103a Ho 3123a - Sc 3148a 3148a 
Au 3121 - In 3124a 3124a 8e 3149 3149 
B 3107 3107 K 3141a 3141a 8i 3150 1066a 
Ba 3104a 1051b La 3127a 3127a 8m 3147a -
Be 3105a 3105a Li 3129a 3129a 8n 3161a 1057b 
Bi 3106 3106 Lu 3130a - 804.2 3181 -
Br 3184 - Mg 3131a 3131a Sr 3153a 3153a 
Ca 3109a 3109a Mn 3132 3132 Ta 3155 -
Cd 3108 1053a Mo 3134 3134 Tb 3157a -
Ce 3110 3110 Na 3152a 3152a Te 3156 -
CI 3182 1818a Nb 3137 - Th 3159 -

I 

Co 3113 3113 Nd 3135a - Ti 3162a 3162a 
Cr 3112a 1078b Ni 3136 1065b TI 3158 3158 
Cs 3111a - N03 3185 - Tm 3160a -
Cu 3114 1080a P 3139a 3139a U 3164 -
Dy 3115a - Pb 3128 3128 V 3165 1052b 
Er 3116a - Pd 3138 - W 3163 3163 
Eu 3117a - P04-3 3186 - Y 3167a 3167a 
F 3183 - Pr 3142a - Yb 3166a -
Fe 3126a 1079b Pt 3140 3140 Zn 3168a 3168a 
Ga 3119a - Rb 3145a - Zr 3169 3169 
Gd 3118a - Re 3143 -
Ge 3120a - Rh 3144 3144 
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.-.....--.-----~------------------

Reference Materials 

• Certificate of Analysis • 
Product: 

Catalog Number: 

Lot No. 


Certificate Inue Dale: 

Expiration Date: 

Revision Number: 


CERTIFICATION 

Parameter . ,-, ". 

Aluminum 
... 

,Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

.Calcium 

'Chromium 

.Cobalt 

Copper 

Iron 

Leed 

Magnesium- ,., 

Manganese 

MarculY 

Molybdenum 

Nickel 

Potassium 

Selenium 

,Silv&r 

'Sodium 

Strontium 

Thallium 

Metals in Soil 
540 

0099-540 111111111111111111 RIII1 
1598418September 25,2017 
10 PR~LCs..sRM_ooon

May 31,2020 r:¢,~:'13112ilPt;>" _KP Op<>'M)I'$ 
Sm!ERA 

Original 
•••••••, ,j t "._•• , ••1.... 

i Referlinee 
Certified Value' Val~e . Uncertainty' 

i 
mglkg ma4u % 

10100 83!!0 6,40 

145 756 4.11 

171 16n 5.55 

272 260 1.63 

102 97~ 6.04 

102 81~ 5,55 

225 21~ 4.08 

5190 47!jo 5,49 

144 13/; 5.99 

48.8 48.12 5.95 

174 166 6.60 
.. 

15000 . 141bo 7.12 

111 11~ 5.58 

2570 23<\0 5.51 

232 22e 3.96 

12.0 11 ,~ 1.02 

123 lib 2.96 

98.3 91.9 5.89 

2420 20:10 6.79 

206 19~ 6.44 
, 

45.5 43.;3 6.26 

252 21~ 6.53 
i 

111 10V 5.08 

167 15jl 6.28 

QC Performance 

Acceptance Umits' 


mglkg 

4150-12600 

2.85 -148 

134·188 

215·305 

81.4-114 

59.2 ·104 

176·246 

3890-5640 
.... ,-_. 

112 - 160 
"~" 

40.6·55.7 

139-192 

8470-19700 

92.1 -130 

1780·2900 

188·268 

8.23 -14.7 

88.2 -132 

76.2·108 

1410 - 2630 

152·231 

34.6 - 51.9 

159 - 278 

ProdrJct UlU/m_s "'" irICIufIed aspartd 
It><! _,ion pac/fI!t and "'" paginated , 

..~fIWn this ~ ofAno!l'SIs. - I 
""""""'" 1Mproduct u'" _ for catalog , 

11540 reYIsIon 030512. . 

PT Performance 

Acceptance Umits' 


mgII<g. 
4200-12500 

14.5·199 
--- ..• »,. .----- 

113-209 

195·325 

73.2-122 
.! 

49.0 -114 

158 - 264 

3460·6070 

95.2 -177 

36.1 -60.2 

124·207 

4930·23200 
. 

78.8·143 
.... - . --- '" "-"""" 


1450- 3220 


165·291 

6.87 -16.0 
...."-"" 

77.5-142 

64.3 ·119 

1190·2850 

131 - 252 

30.1 - 56.5
,"_ _.w.'~"","~. 

105·332 

87.0-127 77.2 - 137 


127 - 186 110·202 
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'PaMmeter . Certified Value I . .. ...-~ 

mglllQ 

Tin 111 

Titanium 512 
. 

Uranium 
' 

97.6 . _. -- 

,Vanadium 61.8 

Zinc 207 

ANALYTICAL VERIFICATION 

Certlfled 
:PIIMmeter Valuel 

mgltll--.- ... 
Aluminum 10100 

.Antimony 145 

Arsenic 171 

:Barium 272 
. Beryllium 102 

Boron 102 

Cadmium 225 

Calcium 5190 
" 

Chromium 144 

Cobalt 48.8 

Copper 174 

Iron 15000 

Lead 111 

,Magnesium 2570 

Manganese 232 

,Mercury 12.0 
, Molybdenum 123 

Nickel 98.3 

Potassium 2420 

Selenium 206 

• 

Reference Materials 

• Certificate of Analysis • 
- ".~-.. 

Refere~ce QC Performance PT PeJfonnance 
Valut Uncertainty' Acceptance Umlta' , Acceptance Umlts4 . 

i .,..... _.'.. ! --.-. _.- -." '".. . 
mgIkg % mQII<lI mQII<g. .- .... 

99.91 6.00 78.1·122 56.7· 143, 
-.'-" ... - .._-:".. 

376! 5.98 68.8·683 51.2·803 
_"""m "._ ...., 

98.11 6.22 74.9 -121 72.6 -124 , ... -.. 
56.1, 9.53 44.8-68.7 32.2 - 81.3 

1991 7.09 162-237 

I 

ProfiCiency T lISting Study NIST Trac~.~I!~_.•, 
liean Recovery" n SRMNumber i Recovery 

i - --'-; 
",gIIIQ % % - .--.-- .",--.! 

82,8 157 


520 160 


~61 94.2 200 


t:: 
I 

~O 95.6 182 
-<- 

,7.6 95.6 167 J 
, 
~1.6 80.0 115 

-,-..~-~~I "'1 

t
~11 93.7 200 


760 91.8 140 


;136 94.5 191 

. ... ..-. .-~..,.~ 

18.2 98.7 168 
• <-- ••--~< .I 

'166 95.2 202 
; 

114100 93.6 153 
I , I._- _., ,~-

:111 99.9 208 , ...--~~ ~ -~~. 

~340 90.9 143 

1228 98.4 170 

' ,; 


r
I ,. '" i_. _" 
15 95.5 133 

:110 89.4 168 
~- -.~" ,,., .. ~,-- - .~ 

91.9 93.5 197 , .}_ w.o •• ,,_'" _~_ "_ ", 

~020 83.S 142 
,-, .",......_" " 

'191 92.9 184 
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• 

Reference Materials 

• Certificate of Analysis • 
Certified 

Parameter Value' Profj~iency Testing Study NIST Trac!Ilbillty 

Miean Recoveryl n SRMNumber Recovery 
I 

Silver 
mg/kg 

45.5 

..../kg 

43.3 

% 

95.1 165 
-'-. % 

Sodium 252 218 86.6 138 
.Strontium 111 107 98.5 118 

Thallium 167 156 93.6 163 

Tin 111 
, 

99.9 90.0 126 
. ~,,' 

'Titanium 512 376 73.4 122 

Uranium 97.6 
I 

$8.1 100 36 

Vanadium 61.8 56.7 91.8 163 
Zinc 207 

, 
h99 96.2 200 

1. The Certlfllld VII.... are !he actual "mad.·!o" oonr"">lralions conl1rrrle.t by ERA analytical llerlficalion. The certiled values are monitored and pu-c/1asem 
";11 be nolilled of anv 8lgn_ changes ",suiting In recertification or wih1drawal 01 this c:erlllled reference material dumq !he period 01 validity or this 
~~. I 

2. The Uncetlolnly Is !he !atal propagated uncertainty at the 95% oonfidence interval. The uncertainty Is based on !he pteparalion and IntemaI analytical 
verllicalion 01 !he prodllcl by ERA.1II\JI!tpIIed by • ""verage factor. The imcertamty applies to the producla. supplied and does no! take Into ._ anv 
IlIQUirad or oplional dilution and/or preparation. !he laboratory may pertj,rm _ using this product 

3. The QC __Ac<:epfance L_ IQC PALs~)are baaed ch adUai historical dala _ in ERA's Profidency Testing program. The QC 
P Ala'" rellecl anv inheront biases in !he melllods used to es!llb/lsh thellimils and closely aill"<')dmate a 95% oontlden<:e Intental of the perfoonaru:e !hat 
__labo_ snOUld .Chleve using ac<:epled _Irnelllods. Use the QC PAI..$'" to resllSlicolly _1_ )IO!.t pelf........... against your 

peers. . 

4. The PT PIIrt......__pta_ Umftl! IPT PALs"')are calrula~ using the reg~ion equalions and Ibied acceptance criteria apecilied in the 
NEUIC flIOfidency!tloting requirement>. Use the PT PAls'" when ana~ this QC S1andal<! aIOngaida USEPA and NELAC compliant PT __. 
PIe_ note fila! manv PT study aCG1!p!an", Ilmil$ are concentraIion dependent (some non-linearly) and, !her_e, !he accepflInc:e limits 01 this QC 
standard and anv PT standard may d_ reiativa 1<> their di1lerence In ~. , 
5. The PT DataIT_b111ty doC. induda the mean value. percent ",*ry .nd number of data points "'pot1ed by the tabonI_ in ...r Profidency 
Testing study compared 1<> the Ce!U1Ied Values. In _on. wI1ere Nist SlBndard Reference Ma....ialS (SRlIls) are ._ble, each 8llaIyIe ha. been 
analytically _ to the NIST SRM tisted. Thi. product I. frlIoaabIe to f/1e foI numbers or ito siarting materialS. All griMmettic and Il0l_meoau", .... nts 
rela!e<l to ito manulaoture are traceable 10 NIST through an unIJroken chain 01 romp."...... 
Traceability _lIlY (%1- [(% rea:wery _ .fandard)l(% reoo""ry NIST SRMl}'I00 
The traeeablllty data sh...... _ complied by lIrI8Iyzing the ERA standllrds Of the~ ••...,;.led $I0OI< _. against the applicable NIST SRMs. 

6. For additional infonnallon on this produelsuch •• Intended use, insttidons lor use. level ornomogeneit¥, and safety Illfon'Ntion. plea... refer to the 
prOllidedlnsfruction SI1ee! 

If vou have anv questions or need technlcial assistance, please call ERA teChnIcal assistance 
at 1-800-372-0122 or send an email toinfo@eraqc.com., 
Certifying OffIcer Quality OffIcer 

Brian MiNer Patrick Larson 

-
Page 3 of 3 Lot: 0099-540 

16341 Table Mountain Pkwy· Golden, CO 80403' T: 800.372.0122 • 303,431.8454· www.eraqc.com 

Page 105 of 1586

http:www.eraqc.com
mailto:toinfo@eraqc.com


Reagent
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Reagent

Ra-226_00025
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Reagent

Ra-226_00029
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Reagent

Source A_00001
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Reagent

Source D_00001
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Reagent

Source E_00001
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Reagent

Source H_00002
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n11111111 11mUIIIIIII 
1783360CPI~ Erp:08/19120 Prpd:cb Opn:G8119/19 

MO 1000PPM 
I" 111\" \ Illl" \1 

CERTIFICATE OF ANALYSIS 


Single-Element Aqueous CRM Product #: TA-1000343 

SE Std Molybdenum (Mo) -1000 IJg/mL Lot #: 169424-57 

Matrix: 5% HN03ltr. HF 

Element Certified Concentration & Uncertainty 
999 ± 3~g/mL (wlv)Mo 980 ± 3 ~g/g (w/w) 

Intended Use: This solution is intended for use as a certified reference material (CRM) or calibration standard for inductively coupled plasma 
optical emission spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic absorption 
spectroscopy (AA or GFAA), and other techniques for elemental analysis. 

Certification & Traceability: This CRM was manufactured, processed, and certified under a quality management system that is 
registered/accredited to ISO 9001, ISO 17034, and ISO/IEC 17025. This CRM was prepared to a nominal concentration of 1000 jJglmL by 
gravimetric methods using 99.999% pure molybdenum (Mo) metal dissolved in high purity nitric acid (HN03), trace hydrofluoric acid (HF) and 
diluted with filtered (0.22 jJm), 18 M-{)hm deionized water. The balances used in the preparation of this CRM are calibrated regularly with 
traceability to NIST, using a calibration provider that is accredited to ISOIIEC 17025 by a mutually recognized accreditation body. All volumetric 
dilutions are performed in Class Acalibrated glassware. The certified concentration and uncertainty were determined using the "High Performance 
ICP-OES' protocol developed by NIST, and both the certified concentration and uncertainty values are traceable to NIST SRM 3134, lot #891307. 
The uncertainty associated with the certified concentration represents the expanded uncertainty at the 95% confidence level using a coverage 
factor of k=2. 

Indicative Values: ICP-MS was used to determine trace metal concentrations for this product (nd " not determined). 
Trace Concentrations (iJg/L) 

Ag <0.5 Co <1 Ge <0.5 Mg <5 Pd <0.5 Si <100 V <1 

AI <2 Cs <0.5 HI <0.2 Mn <1 Pr <0.2 Sm <0.2 W 60 

As <2 Cr <0.5 Hg <0.5 Mo MAJOR Pt <0.5 Sn <0.5 Y <0.5 

Au Cu <1 Ho <0.2 Na <25 Rb <0.5 Sr <1 Yb <0.2 

S <5 Dy <0.2 In nd Nb <0.5 Re 6 Ta 2 Zn <2 

Sa <1 Er <0.2 Ir <0.2 Nd <0.2 Rh <0.5 Tb <0.5 

Si <0.2 Eu <0.2 K <25 Ni <2 Ru <0.5 Te <1 

Ca <25 Fe <10 La <0.5 Os <0.5 Sb <0.5 Ti <5 

Cd <0.5 Ga <05 Li <2 P <100 Sc <5 TI <0.5 

Ce <0.2 Gd <0.2 Lu <0.2 Pb <1 Se <2 Tm <0.2 

Instructions for Use: We recommend that the solution be thoroughly mixed by repeated shaking or swirling of the bottle immediately prior to use. 
To achieve the highest accuracy, the analyst should: (1) use only pre-cleaned containers and transferware, (2) not pipette directly from the CRM's 
original container, (3) never pour used product back into the original container, (4) make dilutions using calibrated balances or certified class A 
volumetric flasks and pipettes, (5) use a minimum sub-sample size of 500 jJL, and (6) dilute with the same matrix as the original CRM or other 
chemically suitable matrix. The solution should be kept tightly capped and stored under normal laboratory conditions. Do not freeze, heat, or 
immerse the bottle or its contents, and avoid exposure to direct sunlight or moisture. 

Period of Validity: CPI International ensures the accuracy of this solution for 18 months from the certification date shown below, provided the 
instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant changes 
in the stability of the solution. 

August 2, 2019 
Chuck Goudreau, Certifying Officer Certification Date 
CPllntemational waives all responsibility for any damages resulting from the usage and/or implementation of the products/data described herein. 

USA Europe 
5580 Skylane Boulevard P: 707.525.5788 Nieuwe Hemweg 7P P: +31 206380597 
Santa Rosa, CA 95403 P: 800.878.7654 1013BG Amsterdam F: +31 204202836 

F: 707.545.7901 www.cpiintemational.com The Netherlands 

Page 132 of 1586

http:www.cpiintemational.com


Health and Safety Information: Refer to the Safety Data Sheet (SDS). 

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO Guide 34 and ISO Guide 
35. Replicate samples of the finished solution were analyzed to confirm its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity 
and Stability. To ensure homogeneity, users should not take a smaller sub-sample than specified in the Instructions for Use, as doing so will 
invalidate the certified values and uncertainties. 

Quality Manual Rev: No.5, 03/01/2013 

Further Information: Please contact CPllnternational for further information about this CRM. 

Quality Certifications: This CRM was prepared under aquality management system that is registered/accredited to the following: 
• ISO 9001 - Quality Managernent Systems - Requirements (TUV NORD Cert. No. 44 100 16560231) 
• ISO/IEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert. No. 2848.01) 
• ISO Guide 34 - General Requirements for the Competence of Reference Material Producers (A2LA Cert. No. 2848.02) 

o ISO Guide 34 references additional requirements specified in ISO Guide 31 and ISO Guide 35. 
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10 STD ZN_00015 

Exp:08'1SI20 Prpd cb Opn:08/19/19 
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CERTIFICATE OF ANALYSIS 

Single-Element Aqueous CRM Product#: TA-1000681 

SE Std Zinc (Zn) -1000 ~g/mL Lot #: 984272-63 

Matrix: 5% HN03 

Element Certified Concentration & Uncertainty 
1005 ± 3J-Ig/mL (w/v)Zn 998 ± 3 J-Ig/g (w/w) 

Intended Use: This solution is intended for use as a certified reference material (CRM) or calibration standard for inductively coupled plasma 
optical emission spectroscopy (ICP-OES), inductively coupled plasma mass spectrometry (ICP-MS), flame or fumace atomic absorption 
spectroscopy (AA or GFAA), and other techniques for elemental analysis. 

Certification & Traceability: This CRM was manufactured, processed, and certified under a quality management system that is 
registered/accredited to ISO 9001, ISO 17034, and ISOIIEC 17025. This CRM was prepared to a nominal concentration of 1000 I-lg/mL by 
gravimetric methods using 99.9999% pure zinc (Zn) metal dissolved in high purity nitric acid (HN03) and diluted with filtered (0.22 I-lm), 18 M-{)hm 
deionized water. The balances used in the preparation of this CRM are calibrated regularly with traceability to NIST, using acalibration provider that 
is accredited to ISO/IEC 17025 by amutually recognized accreditation body. All volumetric dilutions are performed in Class Acalibrated glassware. 
The certified concentration and uncertainty were determined using the 'High Performance ICP-OES' protocol developed by NIST, and both the 
certified concentration and uncertainty values are traceable to NIST SRM 3168a, lot #120629. The uncertainty associated with the certified 
concentration represents the expanded uncertainty at the 95% confidence level using acoverage factor of k=2. 

Indicative Values: ICP-MS was used to determine trace metal concentrations for this product (nd = not determined). 
Trace Concentrations (lJg/L) 

Ag <0.5 Co <1 Ge <0.5 Lu <0.2 P <100 Sb <0.5 Te <1 

AI 3 Cs <0.5 HI <0.2 Mg <5 Pb <1 Sc <5 Ti <2 

As 6 Cr <0.5 Hg <0.5 Mn <1 Pd <0.5 Se <2 TI <0.5 

Au <0.5 Cu <1 Ho <0.2 Mo <0.5 Pr <0.2 Si <100 Tm <0.2 

B <5 Dy <0.2 In nd Na <25 Pt <0.5 Sm <0.2 V <1 

Ba <1 Er <0.2 Ir <0.2 Nb <0.5 Rb <0.5 Sn 12 W <0.5 

Bi <0.2 Eu <0.2 K 296 Nd <0.2 Re <0.2 Sr <1 Y <0.5 

Ca <25 Fe <10 La <0.5 Ni <2 Rh <0.5 Ta <0.5 Yb <0.2 

Cd <0.5 Ga <0.5 Li <2 Os <0.5 Ru Tb <0.5 Zn MAJOR 

Ce <0.2 Gd <0.2 

Instructions for Use: We recommend that the solution be thoroughly mixed by repeated shaking or swirling of the bottle immediately prior to use. 
To achieve the highest accuracy, the analyst should: (1) use only pre-cleaned containers and transferware, (2) not pipette directly from the CRM's 
original container, (3) never pour used product back into the original container, (4) make dilutions using calibrated balances or certified class A 
volumetric flasks and pipettes, (5) use a minimum sub-sample size of 500 I-lL, and (6) dilute with the same matrix as the original CRM or other 
chemically suitable matrix. The solution should be kept tightly capped and stored under normal laboratory conditions. Do not freeze, heat, or 
immerse the bottle or its contents, and avoid exposure to direct sunlight or moisture. 

Period of Validity: CPllnternational ensures the accuracy of this solution for 18 months from the certification date shown below, provided the 
instructions for use are followed. During the period of validity, the purchaser will be notified if this product is recalled due to any significant changes 
in the stability of the solution. 

August 2,2019 
Chuck Goudreau, CertifYing Officer Certification Date 
CPllntemational waives all responsibility for any damages resulting from the usage and/or implementation of the products/data described herein. 

USA Europe 
5580 Skylane Boulevard P: 707.525.5788 Nieuwe Hemweg 7P P: +31 206380597 
Santa Rosa, CA 95403 P: 800.878.7654 1013BG Amsterdam F: +31204202836 

F: 707.545.7901 www.ciinternational.com The Netherlands 
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Health and Safety Information: Refer to the Safety Data Sheet (SDS). 

Homogeneity: This solution was determined to be homogeneous by procedures consistent with the requirements of ISO Guide 34 and ISO Guide 
35. Replicate samples of the finished solution were analyzed to confirm its homogeneity, in accordance with QSP 6-13 Assessment of Homogeneity 
and Stability. To ensure homogeneity, users should not take a smaller sub-sample than specified in the Instructions for Use, as doing so will 
invalidate the certified values and uncertainties. 

Quality Manual Rev: No.5, 03/01/2013 

Further Information: Please contact CPllnternational for further information about this CRM. 

Quality Certifications: This CRM was prepared under aquality management system that is registered/accredited to the following: 
• ISO 9001 - Quality Management Systems - Requirements (TUV NORD Cert. No. 44 100 16560231) 
• ISO/IEC 17025 - General Requirements for the Competence of Testing and Calibration Laboratories (A2LA Cert. No. 2848.01) 
• ISO Guide 34 - General Requirements for the Competence of Reference Material Producers (A2LA Cert. No. 2848.02) 

o ISO Guide 34 references additional requirements specified in ISO Guide 31 and ISO Guide 35. 
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COVER PAGE

Lab Name:   Job Number: 

Client Sample ID Lab Sample ID

METALS

Project: Cameron Area Mine Sites - En Pro

SDG No.:  

160-36453-1Eurofins TestAmerica, St. Louis

160-36453-1 AB03-BSA2-01
160-36453-2 AB03-BSA2-02
160-36453-3 AB03-BSA2-03
160-36453-4 AB03-BSA2-04
160-36453-5 AB03-BSA2-05
160-36453-6 AB03-BSA2-06
160-36453-7 AB03-BSA2-07
160-36453-8 AB03-BSA2-08
160-36453-9 AB03-BSA2-09
160-36453-10 AB03-BSA2-10
160-36453-11 AB03-BSA2-11
160-36453-12 AB03-BSA2-12
160-36453-13 AB03-BSA2-13
160-36453-14 AB03-BSA2-14
160-36453-15 AB03-BSA2-15
160-36453-16 AB03-WT04-01
160-36453-17 AB03-WT03-01
160-36453-18 AB03-WT03-02
160-36453-19 AB03-WT02-01
160-36453-20 AB03-WT05-01
160-36453-21 AB03-WT01-01
160-36453-22 AB03-WT01-02
160-36453-23 DUP-2
160-36453-24 Rinsate-5

Comments:
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-36453-1

Date Received: 11/21/2019  15:06

 

160-36453-1

AB03-BSA2-01

Solid 11/12/2019  10:27Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 99.1

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 1.3 mg/Kg0.94 0.38 2 6020B

7439-98-7 Molybdenum ND mg/Kg0.47 0.19 2 6020B

7782-49-2 Selenium 0.61 mg/Kg0.47 0.30 2 6020B

7440-61-1 Uranium 0.34 mg/Kg0.094 0.038 2 6020B

7440-62-2 Vanadium 9.4 mg/Kg0.94 0.38 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-36453-2

Date Received: 11/21/2019  15:06

 

160-36453-1

AB03-BSA2-02

Solid 11/12/2019  10:37Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 99.4

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 1.3 mg/Kg0.93 0.37 2 6020B

7439-98-7 Molybdenum ND mg/Kg0.46 0.19 2 6020B

7782-49-2 Selenium 0.69 mg/Kg0.46 0.30 2 6020B

7440-61-1 Uranium 0.34 mg/Kg0.093 0.037 2 6020B

7440-62-2 Vanadium 12 mg/Kg0.93 0.37 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-36453-3

Date Received: 11/21/2019  15:06

 

160-36453-1

AB03-BSA2-03

Solid 11/12/2019  10:21Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 97.7

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 1.9 mg/Kg0.99 0.39 2 6020B

7439-98-7 Molybdenum ND mg/Kg0.49 0.20 2 6020B

7782-49-2 Selenium 1.0 mg/Kg0.49 0.32 2 6020B

7440-61-1 Uranium 0.60 mg/Kg0.099 0.039 2 6020B

7440-62-2 Vanadium 12 mg/Kg0.99 0.39 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-36453-4

Date Received: 11/21/2019  15:06

 

160-36453-1

AB03-BSA2-04

Solid 11/12/2019  10:18Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 97.3

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 2.0 mg/Kg1.0 0.40 2 6020B

7439-98-7 Molybdenum ND mg/Kg0.50 0.20 2 6020B

7782-49-2 Selenium 1.1 mg/Kg0.50 0.32 2 6020B

7440-61-1 Uranium 0.66 mg/Kg0.10 0.040 2 6020B

7440-62-2 Vanadium 14 mg/Kg1.0 0.40 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-36453-5

Date Received: 11/21/2019  15:06

 

160-36453-1

AB03-BSA2-05

Solid 11/12/2019  10:10Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 99.1

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 1.3 mg/Kg0.95 0.38 2 6020B

7439-98-7 Molybdenum ND mg/Kg0.47 0.19 2 6020B

7782-49-2 Selenium 0.71 mg/Kg0.47 0.30 2 6020B

7440-61-1 Uranium 0.37 mg/Kg0.095 0.038 2 6020B

7440-62-2 Vanadium 9.8 mg/Kg0.95 0.38 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-36453-6

Date Received: 11/21/2019  15:06

 

160-36453-1

AB03-BSA2-06

Solid 11/12/2019  10:05Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 98.9

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 1.6 mg/Kg0.97 0.39 2 6020B

7439-98-7 Molybdenum ND mg/Kg0.49 0.19 2 6020B

7782-49-2 Selenium 0.85 mg/Kg0.49 0.31 2 6020B

7440-61-1 Uranium 0.39 mg/Kg0.097 0.039 2 6020B

7440-62-2 Vanadium 12 mg/Kg0.97 0.39 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-36453-7

Date Received: 11/21/2019  15:06

 

160-36453-1

AB03-BSA2-07

Solid 11/12/2019  09:55Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 99.4

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 1.3 mg/Kg0.92 0.37 2 6020B

7439-98-7 Molybdenum ND mg/Kg0.46 0.18 2 6020B

7782-49-2 Selenium 0.70 mg/Kg0.46 0.29 2 6020B

7440-61-1 Uranium 0.34 mg/Kg0.092 0.037 2 6020B

7440-62-2 Vanadium 11 mg/Kg0.92 0.37 2 6020B

FORM IA-IN Page 161 of 1586



1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-36453-8

Date Received: 11/21/2019  15:06

 

160-36453-1

AB03-BSA2-08

Solid 11/12/2019  09:44Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 99.2

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 1.5 mg/Kg0.88 0.35 2 6020B

7439-98-7 Molybdenum ND mg/Kg0.44 0.18 2 6020B

7782-49-2 Selenium 0.80 mg/Kg0.44 0.28 2 6020B

7440-61-1 Uranium 0.48 mg/Kg0.088 0.035 2 6020B

7440-62-2 Vanadium 15 mg/Kg0.88 0.35 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-36453-9

Date Received: 11/21/2019  15:06

 

160-36453-1

AB03-BSA2-09

Solid 11/12/2019  11:25Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 97.4

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 2.1 mg/Kg1.0 0.40 2 6020B

7439-98-7 Molybdenum ND mg/Kg0.50 0.20 2 6020B

7782-49-2 Selenium 1.1 mg/Kg0.50 0.32 2 6020B

7440-61-1 Uranium 0.81 mg/Kg0.10 0.040 2 6020B

7440-62-2 Vanadium 13 mg/Kg1.0 0.40 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-36453-10

Date Received: 11/21/2019  15:06

 

160-36453-1

AB03-BSA2-10

Solid 11/12/2019  11:26Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 96.1

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 2.7 mg/Kg1.0 0.40 2 6020B

7439-98-7 Molybdenum ND mg/Kg0.50 0.20 2 6020B

7782-49-2 Selenium 1.5 mg/Kg0.50 0.32 2 6020B

7440-61-1 Uranium 1.1 mg/Kg0.10 0.040 2 6020B

7440-62-2 Vanadium 15 mg/Kg1.0 0.40 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-36453-11

Date Received: 11/21/2019  15:06

 

160-36453-1

AB03-BSA2-11

Solid 11/12/2019  11:15Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 96.3

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 2.5 mg/Kg0.91 0.37 2 6020B

7439-98-7 Molybdenum ND mg/Kg0.46 0.18 2 6020B

7782-49-2 Selenium 1.1 mg/Kg0.46 0.29 2 6020B

7440-61-1 Uranium 0.99 mg/Kg0.091 0.037 2 6020B

7440-62-2 Vanadium 14 mg/Kg0.91 0.37 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-36453-12

Date Received: 11/21/2019  15:06

 

160-36453-1

AB03-BSA2-12

Solid 11/12/2019  11:06Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 95.6

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 2.6 mg/Kg1.0 0.40 2 6020B

7439-98-7 Molybdenum ND mg/Kg0.51 0.20 2 6020B

7782-49-2 Selenium 1.5 mg/Kg0.51 0.32 2 6020B

7440-61-1 Uranium 1.1 mg/Kg0.10 0.040 2 6020B

7440-62-2 Vanadium 15 mg/Kg1.0 0.40 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-36453-13

Date Received: 11/21/2019  15:06

 

160-36453-1

AB03-BSA2-13

Solid 11/12/2019  10:55Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 95.9

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 2.7 mg/Kg0.98 0.39 2 6020B

7439-98-7 Molybdenum ND mg/Kg0.49 0.20 2 6020B

7782-49-2 Selenium 1.4 mg/Kg0.49 0.31 2 6020B

7440-61-1 Uranium 1.2 mg/Kg0.098 0.039 2 6020B

7440-62-2 Vanadium 15 mg/Kg0.98 0.39 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-36453-14

Date Received: 11/21/2019  15:06

 

160-36453-1

AB03-BSA2-14

Solid 11/12/2019  09:35Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 98.5

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 1.6 mg/Kg0.90 0.36 2 6020B

7439-98-7 Molybdenum ND mg/Kg0.45 0.18 2 6020B

7782-49-2 Selenium 0.81 mg/Kg0.45 0.29 2 6020B

7440-61-1 Uranium 0.50 mg/Kg0.090 0.036 2 6020B

7440-62-2 Vanadium 12 mg/Kg0.90 0.36 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-36453-15

Date Received: 11/21/2019  15:06

 

160-36453-1

AB03-BSA2-15

Solid 11/12/2019  10:45Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 99.4

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 1.3 mg/Kg0.85 0.34 2 6020B

7439-98-7 Molybdenum ND mg/Kg0.43 0.17 2 6020B

7782-49-2 Selenium 0.66 mg/Kg0.43 0.27 2 6020B

7440-61-1 Uranium 0.48 mg/Kg0.085 0.034 2 6020B

7440-62-2 Vanadium 13 mg/Kg0.85 0.34 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-36453-16

Date Received: 11/21/2019  15:06

 

160-36453-1

AB03-WT04-01

Solid 11/12/2019  13:54Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 98.2

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 2.0 mg/Kg0.96 0.38 2 6020B

7439-98-7 Molybdenum ND mg/Kg0.48 0.19 2 6020B

7782-49-2 Selenium 1.0 mg/Kg0.48 0.31 2 6020B

7440-61-1 Uranium 0.80 mg/Kg0.096 0.038 2 6020B

7440-62-2 Vanadium 15 mg/Kg0.96 0.38 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-36453-17

Date Received: 11/21/2019  15:06

 

160-36453-1

AB03-WT03-01

Solid 11/12/2019  14:04Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 98.8

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 3.2 mg/Kg0.87 0.35 2 6020B

7439-98-7 Molybdenum 0.33 Jmg/Kg0.44 0.17 2 6020B

7782-49-2 Selenium 1.2 mg/Kg0.44 0.28 2 6020B

7440-61-1 Uranium 1.1 mg/Kg0.087 0.035 2 6020B

7440-62-2 Vanadium 21 mg/Kg0.87 0.35 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-36453-18

Date Received: 11/21/2019  15:06

 

160-36453-1

AB03-WT03-02

Solid 11/12/2019  14:10Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 96.9

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 2.2 mg/Kg0.96 0.38 2 6020B

7439-98-7 Molybdenum 0.19 Jmg/Kg0.48 0.19 2 6020B

7782-49-2 Selenium 1.2 mg/Kg0.48 0.31 2 6020B

7440-61-1 Uranium 1.1 mg/Kg0.096 0.038 2 6020B

7440-62-2 Vanadium 16 mg/Kg0.96 0.38 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-36453-19

Date Received: 11/21/2019  15:06

 

160-36453-1

AB03-WT02-01

Solid 11/12/2019  14:05Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 99.2

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 2.9 mg/Kg0.92 0.37 2 6020B

7439-98-7 Molybdenum 0.26 Jmg/Kg0.46 0.18 2 6020B

7782-49-2 Selenium 1.2 mg/Kg0.46 0.30 2 6020B

7440-61-1 Uranium 1.2 mg/Kg0.092 0.037 2 6020B

7440-62-2 Vanadium 25 mg/Kg0.92 0.37 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-36453-20

Date Received: 11/21/2019  15:06

 

160-36453-1

AB03-WT05-01

Solid 11/12/2019  13:51Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 99.0

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 2.4 mg/Kg0.90 0.36 2 6020B

7439-98-7 Molybdenum 0.22 Jmg/Kg0.45 0.18 2 6020B

7782-49-2 Selenium 1.1 mg/Kg0.45 0.29 2 6020B

7440-61-1 Uranium 0.97 mg/Kg0.090 0.036 2 6020B

7440-62-2 Vanadium 20 mg/Kg0.90 0.36 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-36453-21

Date Received: 11/21/2019  15:06

 

160-36453-1

AB03-WT01-01

Solid 11/12/2019  14:28Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 99.4

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 3.7 mg/Kg0.92 0.37 2 6020B

7439-98-7 Molybdenum 0.64 mg/Kg0.46 0.18 2 6020B

7782-49-2 Selenium 1.1 mg/Kg0.46 0.30 2 6020B

7440-61-1 Uranium 0.79 mg/Kg0.092 0.037 2 6020B

7440-62-2 Vanadium 17 mg/Kg0.92 0.37 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-36453-22

Date Received: 11/21/2019  15:06

 

160-36453-1

AB03-WT01-02

Solid 11/12/2019  14:20Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 98.8

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic 3.1 mg/Kg0.96 0.38 2 6020B

7439-98-7 Molybdenum 0.35 Jmg/Kg0.48 0.19 2 6020B

7782-49-2 Selenium 1.1 mg/Kg0.48 0.31 2 6020B

7440-61-1 Uranium 0.58 mg/Kg0.096 0.038 2 6020B

7440-62-2 Vanadium 14 mg/Kg0.96 0.38 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-36453-23

Date Received: 11/21/2019  15:06

 

160-36453-1

DUP-2

Solid 11/12/2019  00:00Date Sampled:

Reporting Basis: DRY

METALS

Eurofins TestAmerica, St. Louis

% Solids: 98.4

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic ND mg/Kg0.93 0.37 2 6020B

7439-98-7 Molybdenum 0.83 mg/Kg0.47 0.19 2 6020B

7782-49-2 Selenium 2.3 mg/Kg0.47 0.30 2 6020B

7440-61-1 Uranium 2.0 mg/Kg0.093 0.037 2 6020B

7440-62-2 Vanadium 26 mg/Kg0.93 0.37 2 6020B
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1A-IN
INORGANIC ANALYSIS DATA SHEET

Client Sample ID:

Lab Name: Job No.:

SDG ID.:

Matrix:

Lab Sample ID: 160-36453-24

Date Received: 11/21/2019  15:06

 

160-36453-1

Rinsate-5

Water 11/12/2019  00:00Date Sampled:

Reporting Basis: WET

METALS

Eurofins TestAmerica, St. Louis

CAS No. Analyte CUnits Q MethodRL MDL DILResult

7440-38-2 Arsenic ND ug/L10 4.0 2 6020B

7439-98-7 Molybdenum ND ug/L5.0 2.0 2 6020B

7440-61-1 Uranium ND ug/L1.0 0.40 2 6020B

7440-62-2 Vanadium ND ug/L10 4.0 2 6020B

7440-66-6 Zinc ND ug/L20 7.5 2 6020B

FORM IA-IN Page 178 of 1586



2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

Eurofins TestAmerica, St. Louis 160-36453-1

ug/LMS A ICV_01072

MS A CAL2 CCV_00375

Analyte

ICV 160-454179/5
12/11/2019  16:55

Found C True %R

CCV 160-454179/12
12/11/2019  17:43

CCV 160-454179/25
12/11/2019  19:10

Found FoundC CTrue %R True %R

Arsenic 106 99.5 100100 100 100106 100 100
Molybdenum 47.3 48.1 47.150.0 50.0 50.095 96 94
Selenium 51.8 49.5 47.950.0 50.0 50.0104 99 96
Uranium 100 100 99.4100 100 100100 100 99
Vanadium 97.5 95.9 95.7100 100 10098 96 96

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

Eurofins TestAmerica, St. Louis 160-36453-1

ug/LMS A ICV_01072

MS A CAL2 CCV_00375

Analyte

CCV 160-454179/38
12/11/2019  20:38

Found C True %R

CCV 160-454179/51
12/11/2019  22:05

CCV 160-454179/64
12/11/2019  23:33

Found FoundC CTrue %R True %R

Arsenic 99.5 101 101100 100 100100 101 101
Molybdenum 47.0 46.8 48.050.0 50.0 50.094 94 96
Selenium 48.6 48.9 48.550.0 50.0 50.097 98 97
Uranium 97.2 98.3 101100 100 10097 98 101
Vanadium 97.6 99.8 98.4100 100 10098 100 98

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

Eurofins TestAmerica, St. Louis 160-36453-1

ug/LMS A ICV_01072

MS A CAL2 CCV_00375

Analyte

CCV 160-454179/77
12/12/2019  01:01

Found C True %R

CCV 160-454179/83
12/12/2019  01:41

Found FoundC CTrue %R True %R

Arsenic 101 101100 100101 101
Molybdenum 48.2 48.050.0 50.096 96
Selenium 49.2 48.250.0 50.098 96
Uranium 99.2 101100 10099 101
Vanadium 99.0 98.5100 10099 99

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2A-IN

Lab Name: Job No.:

SDG No.:

Concentration Units:

CALIBRATION VERIFICATIONS
METALS

ICV Source:

CCV Source:

Eurofins TestAmerica, St. Louis 160-36453-1

ug/LMS A ICV_01073

MS A CAL2 CCV_00376

Analyte

ICV 160-454288/7
12/14/2019  01:08

Found C True %R

CCV 160-454288/51
12/14/2019  06:05

CCV 160-454288/64
12/14/2019  07:32

Found FoundC CTrue %R True %R

Arsenic 105 101 100100 100 100105 101 100
Molybdenum 50.0 50.8 50.950.0 50.0 50.0100 102 102
Uranium 103 106 106100 100 100103 106 106
Vanadium 102 98.1 100100 100 100102 98 100
Zinc 107 106 105100 100 100107 106 105

FORM II-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Italicized analytes were not requested for this sequence.
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2B-IN

Lab Name: Job No.:

SDG No.:  

160-36453-1

CRQL CHECK STANDARD
METALS

Method: 6020B Instrument ID: ICPMS7700

Eurofins TestAmerica, St. Louis

Lab Sample ID:

Analyte True Found Qualifiers %R(1) Limits

CRI 160-454179/7

CRQL Check Standard

CRQL Check Standard Source: MS A CAL1 LLC_00418

Concentration Units: ug/L

80-120Arsenic 10.0 10.4 104
80-120Molybdenum 5.00 4.66 J 93
80-120Selenium 5.00 4.98 J 100
80-120Uranium 1.00 0.813 J 81
80-120Vanadium 10.0 9.63 J 96

Lab Sample ID:

Analyte True Found Qualifiers %R(1) Limits

CRI 160-454288/9

CRQL Check Standard

CRQL Check Standard Source: MS A CAL1 LLC_00419

Concentration Units: ug/L

80-120Arsenic 10.0 10.1 101
80-120Molybdenum 5.00 4.75 J 95
80-120Uranium 1.00 0.867 J 87
80-120Vanadium 10.0 9.87 J 99
80-120Zinc 20.0 21.0 105

FORM IIB-IN

Note! Calculations are performed before rounding to avoid round-off errors in calculated results.

Page 183 of 1586



Lab Name: Job No.:

Concentration Units:

SDG No.:

INSTRUMENT BLANKS
METALS

Eurofins TestAmerica, St. Louis 160-36453-1

ug/L

CFoundCFoundCFoundCFoundRLAnalyte

ICB 160-454179/6 CCB 160-454179/13 CCB 160-454179/26 CCB 160-454179/39

12/11/2019  17:02 12/11/2019  17:50 12/11/2019  19:17 12/11/2019  20:45

3-IN

Arsenic ND ND ND ND10
Molybdenum ND ND ND ND5.0
Selenium ND ND ND ND5.0
Uranium ND ND ND ND1.0
Vanadium ND ND ND ND10

FORM III-IN

Italicized analytes were not requested for this sequence.
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Lab Name: Job No.:

Concentration Units:

SDG No.:

INSTRUMENT BLANKS
METALS

Eurofins TestAmerica, St. Louis 160-36453-1

ug/L

CFoundCFoundCFoundCFoundRLAnalyte

CCB 160-454179/52 CCB 160-454179/65 CCB 160-454179/78 CCB 160-454179/84

12/11/2019  22:12 12/11/2019  23:40 12/12/2019  01:08 12/12/2019  01:48

3-IN

Arsenic ND ND ND ND10
Molybdenum ND ND ND ND5.0
Selenium ND ND ND ND5.0
Uranium ND ND ND ND1.0
Vanadium ND ND ND ND10

FORM III-IN

Italicized analytes were not requested for this sequence.
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Lab Name: Job No.:

Concentration Units:

SDG No.:

INSTRUMENT BLANKS
METALS

Eurofins TestAmerica, St. Louis 160-36453-1

ug/L

CFoundCFoundCFoundCFoundRLAnalyte

ICB 160-454288/8 CCB 160-454288/52 CCB 160-454288/65

12/14/2019  01:15 12/14/2019  06:11 12/14/2019  07:39

3-IN

Arsenic ND ND ND10
Molybdenum ND ND ND5.0
Uranium ND ND ND1.0
Vanadium ND ND ND10
Zinc ND ND ND20

FORM III-IN

Italicized analytes were not requested for this sequence.
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Lab Name: Job No.:

SDG No.:

Lab Sample ID: MB 160-453169/1-AConcentration Units: mg/Kg

CAS No. Analyte Concentration C Q Method

3-IN

Batch No.:

 

160-36453-1

Instrument Code: ICPMS7700

METHOD BLANK
METALS

 454179

Eurofins TestAmerica, St. Louis

7440-38-2 Arsenic ND 6020B
7439-98-7 Molybdenum ND 6020B
7782-49-2 Selenium ND 6020B
7440-61-1 Uranium ND 6020B
7440-62-2 Vanadium ND 6020B

FORM III-IN
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Lab Name: Job No.:

SDG No.:

Lab Sample ID: MB 160-453170/1-AConcentration Units: mg/Kg

CAS No. Analyte Concentration C Q Method

3-IN

Batch No.:

 

160-36453-1

Instrument Code: ICPMS7700

METHOD BLANK
METALS

 454179

Eurofins TestAmerica, St. Louis

7440-38-2 Arsenic ND 6020B
7439-98-7 Molybdenum ND 6020B
7782-49-2 Selenium ND 6020B
7440-61-1 Uranium ND 6020B
7440-62-2 Vanadium ND 6020B

FORM III-IN
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Lab Name: Job No.:

SDG No.:

Lab Sample ID: MB 160-452929/1-AConcentration Units: ug/L

CAS No. Analyte Concentration C Q Method

3-IN

Batch No.:

 

160-36453-1

Instrument Code: ICPMS7700

METHOD BLANK
METALS

 454288

Eurofins TestAmerica, St. Louis

7440-38-2 Arsenic ND 6020B
7439-98-7 Molybdenum ND 6020B
7440-61-1 Uranium ND 6020B
7440-62-2 Vanadium ND 6020B
7440-66-6 Zinc ND 6020B

FORM III-IN
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4A-IN

Lab Name: Job No.:

Instrument ID:

ICS Source:

Concentration Units:

Analyte

True
Percent
Recovery

Found

SDG No.:

Lab File ID:

Solution A Solution A

Lab Sample ID:

Eurofins TestAmerica, St. Louis 160-36453-1

ICSA 160-454179/8

010ICSA.D

ug/L

MS A ICSA_00327

ICPMS7700

INTERFERENCE CHECK STANDARD
METALS

0.100Arsenic
2049Molybdenum 2000 102
0.213Selenium
0.0020Uranium
0.231Vanadium

FORM IVA-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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4A-IN

Lab Name: Job No.:

Instrument ID:

ICS Source:

Concentration Units:

Analyte

True
Percent
Recovery

Found

SDG No.:

Lab File ID:

Solution AB Solution AB

Lab Sample ID:

Eurofins TestAmerica, St. Louis 160-36453-1

ICSAB 160-454179/9

011ICSB.D

ug/L

MS A ICSAB_00339

ICPMS7700

INTERFERENCE CHECK STANDARD
METALS

51.1Arsenic 50.0 102
2076Molybdenum 2030 103
25.4Selenium 25.0 102
51.7Uranium 50.0 103
47.6Vanadium 50.0 95

FORM IVA-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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4A-IN

Lab Name: Job No.:

Instrument ID:

ICS Source:

Concentration Units:

Analyte

True
Percent
Recovery

Found

SDG No.:

Lab File ID:

Solution A Solution A

Lab Sample ID:

Eurofins TestAmerica, St. Louis 160-36453-1

ICSA 160-454288/10

086ICSA.D

ug/L

MS A ICSA_00327

ICPMS7700

INTERFERENCE CHECK STANDARD
METALS

0.108Arsenic
2108Molybdenum 2000 105

0.0000Uranium
0.159Vanadium
3.21Zinc

FORM IVA-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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4A-IN

Lab Name: Job No.:

Instrument ID:

ICS Source:

Concentration Units:

Analyte

True
Percent
Recovery

Found

SDG No.:

Lab File ID:

Solution AB Solution AB

Lab Sample ID:

Eurofins TestAmerica, St. Louis 160-36453-1

ICSAB 160-454288/11

087ICSB.D

ug/L

MS A ICSAB_00339

ICPMS7700

INTERFERENCE CHECK STANDARD
METALS

51.2Arsenic 50.0 102
2060Molybdenum 2030 102
49.0Uranium 50.0 98
49.2Vanadium 50.0 98
51.6Zinc 50.0 103

FORM IVA-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE SAMPLE RECOVERY
METALS

5A-IN

AB03-BSA2-09 MS

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 160-36453-9 MS

160-36453-1

Matrix: Concentration Units: mg/KgSolid

Eurofins TestAmerica, St. Louis

% Solids: 97.4

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Arsenic 75-12595.3 2.1 94.9 98 6020B
Molybdenum 75-12546.4 ND 47.5 98 6020B
Selenium 75-12544.9 1.1 47.5 92 6020B
Uranium 75-12598.5 0.81 94.9 103 6020B
Vanadium 75-12586.3 13 94.9 77 6020B

SSR = Spiked Sample Result

FORM VA - IN

Note - Results and Reporting Limits have been adjusted for dry weight.

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE SAMPLE RECOVERY
METALS

5A-IN

Rinsate-5 MS

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 160-36453-24 MS

160-36453-1

Matrix: Concentration Units: ug/LWater

Eurofins TestAmerica, St. Louis

% Solids:

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Arsenic 75-125946 ND 1000 95 6020B
Molybdenum 75-125526 ND 500 105 6020B
Uranium 75-1251080 ND 1000 108 6020B
Vanadium 75-1251010 ND 1000 101 6020B
Zinc 75-125986 ND 1000 99 6020B

SSR = Spiked Sample Result

FORM VA - IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE SAMPLE RECOVERY
METALS

5A-IN

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 160-36457-A-58-B MS

160-36453-1

Matrix: Concentration Units: mg/KgSolid

Eurofins TestAmerica, St. Louis

% Solids: 99.2

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Arsenic 75-12599.8 3.6 98.0 98 6020B
Molybdenum 75-12549.5 1.3 49.0 98 6020B
Selenium 75-12545.8 0.81 49.0 92 6020B
Uranium 75-125104 5.4 98.0 101 6020B
Vanadium 75-12597.8 20 98.0 80 6020B

SSR = Spiked Sample Result

FORM VA - IN

Note - Results and Reporting Limits have been adjusted for dry weight.

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE DUPLICATE SAMPLE RECOVERY
METALS

5A-IN

AB03-BSA2-09 MSD

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 160-36453-9 MSD

160-36453-1

Matrix: Concentration Units: mg/KgSolid

Eurofins TestAmerica, St. Louis

% Solids: 97.4

Analyte (SDR)
C

Control
Limit
%R%R RPD

RPD 
Limit Q Method

Spike
Added (SA) 

Arsenic 95.8 96.3 97 75-125 1 35 6020B
Molybdenum 47.2 48.2 98 75-125 2 35 6020B
Selenium 44.6 48.2 90 75-125 1 35 6020B
Uranium 101 96.3 104 75-125 3 35 6020B
Vanadium 87.3 96.3 77 75-125 1 35 6020B

SDR = Sample Duplicate Result

FORM VD - IN

Note - Results and Reporting Limits have been adjusted for dry weight.

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE DUPLICATE SAMPLE RECOVERY
METALS

5A-IN

Rinsate-5 MSD

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 160-36453-24 MSD

160-36453-1

Matrix: Concentration Units: ug/LWater

Eurofins TestAmerica, St. Louis

% Solids:

Analyte (SDR)
C

Control
Limit
%R%R RPD

RPD 
Limit Q Method

Spike
Added (SA) 

Arsenic 945 1000 94 75-125 0 20 6020B
Molybdenum 524 500 105 75-125 0 20 6020B
Uranium 1070 1000 107 75-125 1 20 6020B
Vanadium 994 1000 99 75-125 1 20 6020B
Zinc 981 1000 98 75-125 1 20 6020B

SDR = Sample Duplicate Result

FORM VD - IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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MATRIX SPIKE DUPLICATE SAMPLE RECOVERY
METALS

5A-IN

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 160-36457-A-58-C MSD

160-36453-1

Matrix: Concentration Units: mg/KgSolid

Eurofins TestAmerica, St. Louis

% Solids: 99.2

Analyte (SDR)
C

Control
Limit
%R%R RPD

RPD 
Limit Q Method

Spike
Added (SA) 

Arsenic 94.1 93.5 97 75-125 6 35 6020B
Molybdenum 47.7 46.8 99 75-125 4 35 6020B
Selenium 43.9 46.8 92 75-125 4 35 6020B
Uranium 99.2 93.5 100 75-125 5 35 6020B
Vanadium 92.4 93.5 78 75-125 6 35 6020B

SDR = Sample Duplicate Result

FORM VD - IN

Note - Results and Reporting Limits have been adjusted for dry weight.

Calculations are performed before rounding to avoid round-off errors in calculated results.
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POST DIGESTION SPIKE SAMPLE RECOVERY
METALS

5B-IN

AB03-BSA2-09 PDS

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 160-36453-9 PDS

160-36453-1

Matrix: Concentration Units: mg/KgSolid

Eurofins TestAmerica, St. Louis

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Arsenic 75-12522.1 2.1 19.4 104 6020B
Molybdenum 75-1259.79 ND 9.69 101 6020B
Selenium 75-12510.3 1.1 9.69 96 6020B
Uranium 75-1253.01 0.81 1.94 114 6020B
Vanadium 75-12530.2 13 19.4 87 6020B

SSR = Spiked Sample Result

FORM VB - IN

Note - Results and Reporting Limits have been adjusted for dry weight.

Calculations are performed before rounding to avoid round-off errors in calculated results.
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POST DIGESTION SPIKE SAMPLE RECOVERY
METALS

5B-IN

Rinsate-5 PDS

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 160-36453-24 PDS

160-36453-1

Matrix: Concentration Units: ug/LWater

Eurofins TestAmerica, St. Louis

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Arsenic 75-125195 ND 194 101 6020B
Molybdenum 75-12599.3 ND 97.1 102 6020B
Uranium 75-12519.4 ND 19.4 100 6020B
Vanadium 75-125200 ND 194 103 6020B
Zinc 75-125406 ND 388 105 6020B

SSR = Spiked Sample Result

FORM VB - IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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POST DIGESTION SPIKE SAMPLE RECOVERY
METALS

5B-IN

Lab Name: Job No.:

SDG No.:  

Client ID: Lab ID: 160-36457-A-58-A PDS

160-36453-1

Matrix: Concentration Units: mg/KgSolid

Eurofins TestAmerica, St. Louis

Control
Limit
%RAnalyte SSR 

C

Sample
Result (SR) 

C

Spike
Added (SA) %R Q Method

Arsenic 75-12522.6 3.6 18.1 105 6020B
Molybdenum 75-12510.2 1.3 9.05 98 6020B
Selenium 75-1259.71 0.81 9.05 98 6020B
Uranium 75-1257.14 5.4 1.81 98 6020B
Vanadium 75-12535.2 20 18.1 86 6020B

SSR = Spiked Sample Result

FORM VB - IN

Note - Results and Reporting Limits have been adjusted for dry weight.

Calculations are performed before rounding to avoid round-off errors in calculated results.
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LINEAR RANGE CHECK STANDARD
METALS - 

Lab ID: LRC 160-454179/10 

Lab Name: Job No.: 160-36453-1

Sample Matrix: Solid LCS Source: MS LDR 1_00176

Eurofins TestAmerica, St. Louis

Analyte

Solid(ug/L)

True Found C %R Limits Q Method

Vanadium 1000 982 98 6020B90 110

Calculations are performed before rounding to avoid round-off errors in calculated results.
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LINEAR RANGE CHECK STANDARD
METALS - 

Lab ID: LRC 160-454179/11 

Lab Name: Job No.: 160-36453-1

Sample Matrix: Solid LCS Source: MS LDR 2_00187

Eurofins TestAmerica, St. Louis

Analyte

Solid(ug/L)

True Found C %R Limits Q Method

Molybdenum 3000 3040 101 6020B90 110

Selenium 1000 962 96 6020B90 110

Uranium 2000 1990 99 6020B90 110

Calculations are performed before rounding to avoid round-off errors in calculated results.
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7A-IN
LCS-CERTIFIED REFERENCE MATERIAL

METALS

Lab ID: LCSSRM 160-453170/2-A 

Lab Name: Job No.: 160-36453-1

Sample Matrix: Solid LCS Source: PR_LCSSRM U_00001

Eurofins TestAmerica, St. Louis

Analyte

Solid(mg/Kg)

True Found C %R Limits Q Method

Arsenic 161 181 112.7 6020B70.2 129.8

Molybdenum 110 123 112.1 6020B70.5 129.1

Selenium 191 212 111.2 6020B68.6 131.9

Uranium 98.1 102 103.7 6020B74.0 126.4

Vanadium 56.7 58.9 103.9 6020B56.8 143.4

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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7A-IN
LCS-CERTIFIED REFERENCE MATERIAL

METALS

Lab ID: LCSSRM 160-453169/2-A 

Lab Name: Job No.: 160-36453-1

Sample Matrix: Solid LCS Source: PR_LCSSRM U_00001

Eurofins TestAmerica, St. Louis

Analyte

Solid(mg/Kg)

True Found C %R Limits Q Method

Arsenic 161 174 108.1 6020B70.2 129.8

Molybdenum 110 122 111.3 6020B70.5 129.1

Selenium 191 209 109.4 6020B68.6 131.9

Uranium 98.1 101 102.6 6020B74.0 126.4

Vanadium 56.7 54.4 95.9 6020B56.8 143.4

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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LINEAR RANGE CHECK STANDARD
METALS - 

Lab ID: LRC 160-454288/1 

Lab Name: Job No.: 160-36453-1

Sample Matrix: Water LCS Source: MS LDR 1_00176

Eurofins TestAmerica, St. Louis

Analyte

Water(ug/L)

True Found C %R Limits Q Method

Vanadium 1000 935 94 6020B90 110

Calculations are performed before rounding to avoid round-off errors in calculated results.
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LINEAR RANGE CHECK STANDARD
METALS - 

Lab ID: LRC 160-454288/2 

Lab Name: Job No.: 160-36453-1

Sample Matrix: Water LCS Source: MS LDR 2_00187

Eurofins TestAmerica, St. Louis

Analyte

Water(ug/L)

True Found C %R Limits Q Method

Arsenic 2000 2150 108 6020B90 110

Molybdenum 3000 3050 102 6020B90 110

Uranium 2000 1980 99 6020B90 110

Zinc 5000 5110 102 6020B90 110

Calculations are performed before rounding to avoid round-off errors in calculated results.
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7A-IN
LAB CONTROL SAMPLE

METALS

Lab ID: LCS 160-452929/2-A 

Lab Name: Job No.: 160-36453-1

Sample Matrix: Water LCS Source: MPREP1-A_00004

Eurofins TestAmerica, St. Louis

Analyte

Water(ug/L)

True Found C %R Limits Q Method

Arsenic 1000 932 93 6020B80 120

Molybdenum 500 524 105 6020B80 120

Uranium 1000 1070 107 6020B80 120

Vanadium 1000 984 98 6020B80 120

Zinc 1000 976 98 6020B80 120

Calculations are performed before rounding to avoid round-off errors in calculated results.

FORM VIIA - IN
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8-IN

Lab ID: 160-36453-9

Lab Name: Job No:

Matrix: Concentration Units: mg/Kg

Analyte
Initial Sample
Result (I) C

Serial
Dilution
Result (S) C

%
Difference Q Method

SDG No:

Solid

 

160-36453-1

ICP-AES AND ICP-MS SERIAL DILUTIONS
METALS

Eurofins TestAmerica, St. Louis

Arsenic 2.1 ND NC 6020B

Molybdenum ND ND NC 6020B

Selenium 1.1 ND NC 6020B

Uranium 0.81 0.785 NC 6020B

Vanadium 13 15.8 NC 6020B

FORM VIII-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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8-IN

Lab ID: 160-36453-24

Lab Name: Job No:

Matrix: Concentration Units: ug/L

Analyte
Initial Sample
Result (I) C

Serial
Dilution
Result (S) C

%
Difference Q Method

SDG No:

Water

 

160-36453-1

ICP-AES AND ICP-MS SERIAL DILUTIONS
METALS

Eurofins TestAmerica, St. Louis

Arsenic ND ND NC 6020B

Molybdenum ND ND NC 6020B

Uranium ND ND NC 6020B

Vanadium ND ND NC 6020B

Zinc ND ND NC 6020B

FORM VIII-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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8-IN

Lab ID: 160-36457-A-58-A SD

Lab Name: Job No:

Matrix: Concentration Units: mg/Kg

Analyte
Initial Sample
Result (I) C

Serial
Dilution
Result (S) C

%
Difference Q Method

SDG No:

Solid

 

160-36453-1

ICP-AES AND ICP-MS SERIAL DILUTIONS
METALS

Eurofins TestAmerica, St. Louis

Arsenic 3.6 3.61 J NC 6020B

Molybdenum 1.3 1.20 J NC 6020B

Selenium 0.81 ND NC 6020B

Uranium 5.4 4.25 21 V 6020B

Vanadium 20 21.0 7.5 6020B

FORM VIII-IN

Calculations are performed before rounding to avoid round-off errors in calculated results.
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9-IN

Instrument ID: ICPMS7700

160-36453-1Job Number:

WaterMatrix:

SDG Number:

Lab Name:

METALS

Eurofins TestAmerica, St. Louis

DETECTION LIMITS

6020B MDL Date: 06/27/2019 14:00Method:

3010APrep Method:

Analyte Wavelength/
Mass

RL MDL
(ug/L) (ug/L)

Arsenic 75 410
Molybdenum 95 25
Uranium 238 0.41
Vanadium 51 410
Zinc 66 7.520

FORM IX - IN
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9-IN

Instrument ID: ICPMS7700

160-36453-1Job Number:

WaterMatrix:

SDG Number:

Lab Name:

METALS

Eurofins TestAmerica, St. Louis

CALIBRATION BLANK DETECTION LIMITS

6020B XMDL Date: 06/27/2019 14:00Method:

Analyte Wavelength/
Mass

XRL XMDL
(ug/L) (ug/L)

Arsenic 75 410
Molybdenum 95 25
Uranium 238 0.41
Vanadium 51 410
Zinc 66 7.520

FORM IX - IN
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9-IN

Instrument ID: ICPMS7700

160-36453-1Job Number:

SolidMatrix:

SDG Number:

Lab Name:

METALS

Eurofins TestAmerica, St. Louis

DETECTION LIMITS

6020B MDL Date: 05/14/2018 10:39Method:

3050BPrep Method:

Analyte Wavelength/
Mass

RL MDL
(mg/Kg) (mg/Kg)

Arsenic 75 0.41
Molybdenum 95 0.20.5
Selenium 78 0.320.5
Uranium 238 0.040.1
Vanadium 51 0.41

FORM IX - IN
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9-IN

Instrument ID: ICPMS7700

160-36453-1Job Number:

SolidMatrix:

SDG Number:

Lab Name:

METALS

Eurofins TestAmerica, St. Louis

CALIBRATION BLANK DETECTION LIMITS

6020B XMDL Date: 06/27/2019 14:00Method:

Analyte Wavelength/
Mass

XRL XMDL
(ug/L) (ug/L)

Arsenic 75 410
Molybdenum 95 25
Selenium 78 25
Uranium 238 0.41
Vanadium 51 410

FORM IX - IN
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11-IN

Lab Name: Eurofins TestAmerica, St. Louis Job No: 160-36453-1

Instrument ID: Date:

Analyte

Integ.
Time
(Sec.)

Concentration
Method

LINEAR RANGES

ICPMS7700

SDG No.:

(ug/L)

08/05/2019  16:42

METALS

Arsenic 2000 6020B
Molybdenum 3000 6020B
Selenium 1000 6020B
Uranium 2000 6020B
Vanadium 2000 6020B
Zinc 5000 6020B

FORM XI - IN
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12-IN
PREPARATION LOG

Lab Name: Job No.:

SDG No.:

160-36453-1

METALS

Eurofins TestAmerica, St. Louis

Prep Method: 3010A

Lab
Sample
ID

Preparation
Date

Initial
Weight

Final 
Volume

Prep
Batch

Initial
Volume

(mL) (mL)

12/04/2019 12:46  452929MB 160-452929/1-A 5050
12/04/2019 12:46  452929LCS 160-452929/2-A 5050
12/04/2019 12:46  452929160-36453-24 5050
12/04/2019 12:46  452929160-36453-24 MS 5050
12/04/2019 12:46  452929160-36453-24 MSD 5050

FORM XII-IN
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12-IN
PREPARATION LOG

Lab Name: Job No.:

SDG No.:

160-36453-1

METALS

Eurofins TestAmerica, St. Louis

Prep Method: 3050B

Lab
Sample
ID

Preparation
Date

Initial
Weight

Final 
Volume

Prep
Batch

Initial
Volume

(g) (mL)

12/05/2019 13:13  453169MB 160-453169/1-A 500.5368
12/05/2019 13:13  453169LCSSRM 160-453169/2-A 500.5579
12/05/2019 13:13  453169160-36453-1 500.5350
12/05/2019 13:13  453169160-36453-2 500.5412
12/05/2019 13:13  453169160-36453-3 500.5185
12/05/2019 13:13  453169160-36453-4 500.5163
12/05/2019 13:13  453169160-36453-5 500.5319
12/05/2019 13:13  453169160-36453-6 500.5200
12/05/2019 13:13  453169160-36453-7 500.5466
12/05/2019 13:13  453169160-36453-8 500.5697
12/05/2019 13:13  453169160-36453-9 500.5143
12/05/2019 13:13  453169160-36453-9 MS 500.5410
12/05/2019 13:13  453169160-36453-9 MSD 500.5331
12/05/2019 13:13  453169160-36453-10 500.5200
12/05/2019 13:13  453169160-36453-11 500.5677
12/05/2019 13:13  453169160-36453-12 500.5174
12/05/2019 13:13  453169160-36453-13 500.5331
12/05/2019 13:13  453169160-36453-14 500.5638
12/05/2019 13:13  453169160-36453-15 500.5892
12/05/2019 13:13  453169160-36453-16 500.5323
12/05/2019 13:13  453169160-36453-17 500.5809
12/05/2019 13:13  453169160-36453-18 500.5371
12/05/2019 13:13  453169160-36453-19 500.5464
12/05/2019 13:13  453169160-36453-20 500.5599
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12-IN
PREPARATION LOG

Lab Name: Job No.:

SDG No.:

160-36453-1

METALS

Eurofins TestAmerica, St. Louis

Prep Method: 3050B

Lab
Sample
ID

Preparation
Date

Initial
Weight

Final 
Volume

Prep
Batch

Initial
Volume

(g) (mL)

12/05/2019 13:14  453170MB 160-453170/1-A 500.5224
12/05/2019 13:14  453170LCSSRM 160-453170/2-A 500.5182
12/05/2019 13:14  453170160-36453-21 500.5444
12/05/2019 13:14  453170160-36453-22 500.5266
12/05/2019 13:14  453170160-36453-23 500.5463
12/05/2019 13:14  453170160-36457-A-58-B MS 500.5143
12/05/2019 13:14  453170160-36457-A-58-C MSD 500.5391
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:12/11/2019  16:28 12/12/2019  01:48

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-36453-1

SDG No.:

Eurofins TestAmerica, St. Louis

ICPMS7700 6020B

Analytes

TimeD/FLab Sample Id
A
s
M
o
S
e
U V

T
y
p
e

X X X X X16:28ICIS 160-454179/1 
X X X X X16:351IC 160-454179/2 
X X X X X16:421IC 160-454179/3 
X X X X X16:491IC 160-454179/4 
X X X X X16:551ICV 160-454179/5 
X X X X X17:021ICB 160-454179/6 
X X X X X17:091CRI 160-454179/7 
X X X X X17:151ICSA 160-454179/8 
X X X X X17:221ICSAB 160-454179/9 

X17:291LRC 160-454179/10 
X X X17:361LRC 160-454179/11 

X X X X X17:431CCV 160-454179/12 
X X X X X17:501CCB 160-454179/13 
X X X X X17:562MB 160-453170/1-A T
X X X X X18:0310LCSSRM 160-453170/2-A T
X X X X X18:102160-36453-21 T
X X X X X18:162160-36453-22 T
X X X X X18:232160-36453-23 T

18:30ZZZZZZ
18:37ZZZZZZ
18:44ZZZZZZ
18:50ZZZZZZ
18:57ZZZZZZ
19:04CCVL 160-454179/24 

X X X X X19:101CCV 160-454179/25 
X X X X X19:171CCB 160-454179/26 

19:24ZZZZZZ
19:31ZZZZZZ
19:37ZZZZZZ
19:44ZZZZZZ
19:51ZZZZZZ
19:57ZZZZZZ
20:04ZZZZZZ
20:11ZZZZZZ
20:18ZZZZZZ
20:24ZZZZZZ
20:31CCVL 160-454179/37 

X X X X X20:381CCV 160-454179/38 
X X X X X20:451CCB 160-454179/39 

20:51ZZZZZZ
20:58ZZZZZZ

X X X X X21:0510160-36457-A-58-A SD T

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:12/11/2019  16:28 12/12/2019  01:48

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-36453-1

SDG No.:

Eurofins TestAmerica, St. Louis

ICPMS7700 6020B

Analytes

TimeD/FLab Sample Id
A
s
M
o
S
e
U V

T
y
p
e

X X X X X21:122160-36457-A-58-B MS T
X X X X X21:182160-36457-A-58-C MSD T
X X X X X21:252160-36457-A-58-A PDS T

21:32ZZZZZZ
X X X X X21:392MB 160-453169/1-A T
X X X X X21:4510LCSSRM 160-453169/2-A T
X X X X X21:522160-36453-1 T

21:59CCVL 160-454179/50 
X X X X X22:051CCV 160-454179/51 
X X X X X22:121CCB 160-454179/52 
X X X X X22:192160-36453-2 T
X X X X X22:262160-36453-3 T
X X X X X22:322160-36453-4 T
X X X X X22:392160-36453-5 T
X X X X X22:462160-36453-6 T
X X X X X22:522160-36453-7 T
X X X X X22:592160-36453-8 T
X X X X X23:062160-36453-9 T
X X X X X23:1310160-36453-9 SD T
X X X X X23:192160-36453-9 MS T

23:26CCVL 160-454179/63 
X X X X X23:331CCV 160-454179/64 
X X X X X23:401CCB 160-454179/65 
X X X X X23:462160-36453-9 MSD T
X X X X X23:532160-36453-9 PDS T
X X X X X00:002160-36453-10 T
X X X X X00:072160-36453-11 T
X X X X X00:132160-36453-12 T
X X X X X00:202160-36453-13 T
X X X X X00:272160-36453-14 T
X X X X X00:342160-36453-15 T
X X X X X00:412160-36453-16 T
X X X X X00:472160-36453-17 T

00:54CCVL 160-454179/76 
X X X X X01:011CCV 160-454179/77 
X X X X X01:081CCB 160-454179/78 
X X X X X01:142160-36453-18 T
X X X X X01:212160-36453-19 T
X X X X X01:282160-36453-20 T

01:34CCVL 160-454179/82 
X X X X X01:411CCV 160-454179/83 
X X X X X01:481CCB 160-454179/84 
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:12/11/2019  16:28 12/12/2019  01:48

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-36453-1

SDG No.:

Eurofins TestAmerica, St. Louis

ICPMS7700 6020B

Analytes

TimeD/FLab Sample Id
A
s
M
o
S
e
U V

T
y
p
e

Prep Types:
Total/NAT =

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:12/13/2019  17:09 12/14/2019  11:42

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-36453-1

SDG No.:

Eurofins TestAmerica, St. Louis

ICPMS7700 6020B

Analytes

TimeD/FLab Sample Id
A
s
M
o
U V Z

n

T
y
p
e

X17:091LRC 160-454288/1 
X X X X17:151LRC 160-454288/2 
X X X X X00:41ICIS 160-454288/3 
X X X X X00:481IC 160-454288/4 
X X X X X00:551IC 160-454288/5 
X X X X X01:011IC 160-454288/6 
X X X X X01:081ICV 160-454288/7 
X X X X X01:151ICB 160-454288/8 
X X X X X01:211CRI 160-454288/9 
X X X X X01:281ICSA 160-454288/10 
X X X X X01:351ICSAB 160-454288/11 

01:42CCV 160-454288/12 
01:48CCB 160-454288/13 
01:55ZZZZZZ
02:02ZZZZZZ
02:09ZZZZZZ
02:16ZZZZZZ
02:22ZZZZZZ
02:29ZZZZZZ
02:36ZZZZZZ
02:43ZZZZZZ
02:50ZZZZZZ
02:56ZZZZZZ
03:03CCVL 160-454288/24 
03:10CCV 160-454288/25 
03:16CCB 160-454288/26 
03:23ZZZZZZ
03:30ZZZZZZ
03:37ZZZZZZ
03:43ZZZZZZ
03:50ZZZZZZ
03:57ZZZZZZ
04:04ZZZZZZ
04:10ZZZZZZ
04:17ZZZZZZ
04:24ZZZZZZ
04:30CCVL 160-454288/37 
04:37CCV 160-454288/38 
04:44CCB 160-454288/39 
04:51ZZZZZZ
04:57ZZZZZZ
05:04ZZZZZZ
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:12/13/2019  17:09 12/14/2019  11:42

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-36453-1

SDG No.:

Eurofins TestAmerica, St. Louis

ICPMS7700 6020B

Analytes

TimeD/FLab Sample Id
A
s
M
o
U V Z

n

T
y
p
e

05:11ZZZZZZ
05:18ZZZZZZ
05:24ZZZZZZ
05:31ZZZZZZ
05:38ZZZZZZ
05:44ZZZZZZ
05:51ZZZZZZ
05:58CCVL 160-454288/50 

X X X X X06:051CCV 160-454288/51 
X X X X X06:111CCB 160-454288/52 
X X X X X06:182MB 160-452929/1-A T
X X X X X06:252LCS 160-452929/2-A T
X X X X X06:322160-36453-24 T
X X X X X06:3810160-36453-24 SD T
X X X X X06:452160-36453-24 MS T
X X X X X06:522160-36453-24 MSD T
X X X X X06:592160-36453-24 PDS T

07:05ZZZZZZ
07:12ZZZZZZ
07:19ZZZZZZ
07:26CCVL 160-454288/63 

X X X X X07:321CCV 160-454288/64 
X X X X X07:391CCB 160-454288/65 

07:46ZZZZZZ
07:52ZZZZZZ
07:59ZZZZZZ
08:06ZZZZZZ
08:13ZZZZZZ
08:20ZZZZZZ
08:26ZZZZZZ
08:33ZZZZZZ
08:40ZZZZZZ
08:46ZZZZZZ
08:53CCVL 160-454288/76 
09:00CCV 160-454288/77 
09:07CCB 160-454288/78 
09:13ZZZZZZ
09:20ZZZZZZ
09:27ZZZZZZ
09:34ZZZZZZ
09:41ZZZZZZ
09:47ZZZZZZ

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:12/13/2019  17:09 12/14/2019  11:42

13-IN
ANALYSIS RUN LOG

METALS

Job No.: 160-36453-1

SDG No.:

Eurofins TestAmerica, St. Louis

ICPMS7700 6020B

Analytes

TimeD/FLab Sample Id
A
s
M
o
U V Z

n

T
y
p
e

09:54ZZZZZZ
10:01ZZZZZZ
10:08ZZZZZZ
10:14ZZZZZZ
10:21CCVL 160-454288/89 
10:28CCV 160-454288/90 
10:34CCB 160-454288/91 
10:41ZZZZZZ
10:48ZZZZZZ
10:55ZZZZZZ
11:01ZZZZZZ
11:08ZZZZZZ
11:15ZZZZZZ
11:22ZZZZZZ
11:28CCVL 160-454288/99 
11:35CCV 160-454288/100 
11:42CCB 160-454288/101 

Prep Types:
Total/NAT =

FORM XIII-IN
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis 160-36453-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element
Li-6 Sc/2 Sc/3 Ge/2 Ge/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7700 12/11/2019 12/12/2019

IC 160-454179/2 16:35 100 102 100 103 102
IC 160-454179/3 16:42 97 103 101 108 104
IC 160-454179/4 16:49 96 103 102 110 104
ICV 160-454179/5 16:55 98 102 101 108 104
ICB 160-454179/6 17:02 98 101 100 101 101
CRI 160-454179/7 17:09 100 104 100 104 104
ICSA 160-454179/8 17:15 91 108 100 104 99
ICSAB 160-454179/9 17:22 89 108 102 109 99
LRC 160-454179/10 17:29 85 107 98 105 98
LRC 160-454179/11 17:36 79 118 106 105 103
CCV 160-454179/12 17:43 98 101 100 109 103
CCB 160-454179/13 17:50 96 97 97 100 101
MB 160-453170/1-A 17:56 94 96 97 100 102
LCSSRM 
160-453170/2-A

18:03 92 100 103 100 101

160-36453-21 18:10 80 123 126 100 102
160-36453-22 18:16 80 134 132 103 101
160-36453-23 18:23 82 129 132 110 106
CCV 160-454179/25 19:10 81 100 101 108 106
CCB 160-454179/26 19:17 84 99 101 104 104
CCV 160-454179/38 20:38 80 97 99 107 105
CCB 160-454179/39 20:45 81 99 101 103 109
160-36457-A-58-A SD 21:05 82 103 106 104 105
160-36457-A-58-B MS 21:12 74 124 124 101 104
160-36457-A-58-C 
MSD

21:18 73 124 124 98 100

160-36457-A-58-A 
PDS

21:25 74 110 115 98 101

MB 160-453169/1-A 21:39 80 98 102 105 108
LCSSRM 
160-453169/2-A

21:45 76 98 102 100 101

160-36453-1 21:52 70 102 108 99 102
CCV 160-454179/51 22:05 75 91 96 102 102
CCB 160-454179/52 22:12 75 93 97 99 101
160-36453-2 22:19 70 100 106 96 100
160-36453-3 22:26 69 108 112 97 98
160-36453-4 22:32 70 108 117 97 100
160-36453-5 22:39 71 100 107 100 99
160-36453-6 22:46 72 101 107 97 99
160-36453-7 22:52 71 99 105 96 99
160-36453-8 22:59 71 99 106 96 98
160-36453-9 23:06 68 107 113 94 95
160-36453-9 SD 23:13 74 91 97 95 98

FORM XV - IN
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis 160-36453-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element
Li-6 Sc/2 Sc/3 Ge/2 Ge/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7700 12/11/2019 12/12/2019

160-36453-9 MS 23:19 66 119 124 92 94
CCV 160-454179/64 23:33 75 89 93 99 100
CCB 160-454179/65 23:40 76 88 93 94 98
160-36453-9 MSD 23:46 67 119 124 92 95
160-36453-9 PDS 23:53 70 107 114 95 98
160-36453-10 00:00 70 116 122 94 97
160-36453-11 00:07 70 114 120 95 96
160-36453-12 00:13 70 113 119 95 97
160-36453-13 00:20 70 115 121 94 95
160-36453-14 00:27 73 101 108 96 98
160-36453-15 00:34 75 98 106 96 99
160-36453-16 00:41 70 106 115 93 96
160-36453-17 00:47 72 119 128 94 97
CCV 160-454179/77 01:01 76 84 88 95 96
CCB 160-454179/78 01:08 76 83 88 89 94
160-36453-18 01:14 73 110 117 92 95
160-36453-19 01:21 74 120 129 94 98
160-36453-20 01:28 73 111 119 94 97
CCV 160-454179/83 01:41 74 83 87 93 96
CCB 160-454179/84 01:48 76 82 87 89 94

FORM XV - IN
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis 160-36453-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element

In Ho/2 Ho/3 Ir/2 Ir/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7700 12/11/2019 12/12/2019

IC 160-454179/2 16:35 100 102 100 100 99
IC 160-454179/3 16:42 100 100 100 99 99
IC 160-454179/4 16:49 99 98 101 97 98
ICV 160-454179/5 16:55 101 100 102 101 101
ICB 160-454179/6 17:02 100 99 100 99 100
CRI 160-454179/7 17:09 102 101 101 100 101
ICSA 160-454179/8 17:15 91 100 93 91 86
ICSAB 160-454179/9 17:22 90 95 94 86 86
LRC 160-454179/10 17:29 90 95 95 88 91
LRC 160-454179/11 17:36 93 93 97 84 89
CCV 160-454179/12 17:43 101 100 101 99 100
CCB 160-454179/13 17:50 100 100 100 100 101
MB 160-453170/1-A 17:56 100 100 101 101 101
LCSSRM 
160-453170/2-A

18:03 99 98 103 97 102

160-36453-21 18:10 96 97 100 92 95
160-36453-22 18:16 96 98 100 91 94
160-36453-23 18:23 100 99 102 94 96
CCV 160-454179/25 19:10 103 101 103 101 102
CCB 160-454179/26 19:17 103 99 102 100 102
CCV 160-454179/38 20:38 102 100 104 99 102
CCB 160-454179/39 20:45 103 100 102 100 102
160-36457-A-58-A SD 21:05 102 100 104 99 100
160-36457-A-58-B MS 21:12 98 97 102 91 96
160-36457-A-58-C 
MSD

21:18 96 97 102 91 96

160-36457-A-58-A 
PDS

21:25 97 97 103 94 97

MB 160-453169/1-A 21:39 103 100 103 100 102
LCSSRM 
160-453169/2-A

21:45 99 97 102 97 100

160-36453-1 21:52 98 96 101 95 98
CCV 160-454179/51 22:05 99 98 102 99 102
CCB 160-454179/52 22:12 101 98 101 99 101
160-36453-2 22:19 96 96 101 95 97
160-36453-3 22:26 96 95 100 93 96
160-36453-4 22:32 98 95 103 93 98
160-36453-5 22:39 97 96 102 94 97
160-36453-6 22:46 97 96 101 94 97
160-36453-7 22:52 96 97 101 94 96
160-36453-8 22:59 96 96 100 93 96
160-36453-9 23:06 93 94 98 90 93
160-36453-9 SD 23:13 97 97 99 96 97

FORM XV - IN
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis 160-36453-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element

In Ho/2 Ho/3 Ir/2 Ir/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7700 12/11/2019 12/12/2019

160-36453-9 MS 23:19 91 92 97 85 91
CCV 160-454179/64 23:33 100 97 101 98 100
CCB 160-454179/65 23:40 99 97 101 99 101
160-36453-9 MSD 23:46 92 92 97 86 91
160-36453-9 PDS 23:53 95 95 100 91 95
160-36453-10 00:00 95 94 99 88 93
160-36453-11 00:07 93 94 97 88 92
160-36453-12 00:13 93 94 98 88 91
160-36453-13 00:20 92 92 96 86 89
160-36453-14 00:27 95 95 97 90 92
160-36453-15 00:34 96 95 98 90 92
160-36453-16 00:41 92 92 95 87 89
160-36453-17 00:47 93 93 96 87 89
CCV 160-454179/77 01:01 96 94 96 94 96
CCB 160-454179/78 01:08 96 93 96 94 95
160-36453-18 01:14 93 93 96 88 90
160-36453-19 01:21 95 93 97 89 92
160-36453-20 01:28 94 94 96 89 91
CCV 160-454179/83 01:41 96 94 97 93 95
CCB 160-454179/84 01:48 97 93 96 94 96

FORM XV - IN
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis 160-36453-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element
Li-6 Sc/2 Sc/3 Ge/2 Ge/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7700 12/13/2019 12/14/2019

LRC 160-454288/1 17:09 100 120 109 110 104
LRC 160-454288/2 17:15 100 129 112 112 107
IC 160-454288/4 00:48 98 101 98 101 100
IC 160-454288/5 00:55 94 97 96 102 98
IC 160-454288/6 01:01 91 96 93 101 95
ICV 160-454288/7 01:08 92 94 92 100 94
ICB 160-454288/8 01:15 93 92 93 95 93
CRI 160-454288/9 01:21 97 94 98 97 98
ICSA 160-454288/10 01:28 92 93 94 91 90
ICSAB 160-454288/11 01:35 98 96 103 96 96
CCV 160-454288/51 06:05 74 77 76 82 80
CCB 160-454288/52 06:11 79 77 79 81 82
MB 160-452929/1-A 06:18 79 78 79 82 83
LCS 160-452929/2-A 06:25 73 75 76 78 80
160-36453-24 06:32 77 77 79 83 83
160-36453-24 SD 06:38 80 78 80 81 83
160-36453-24 MS 06:45 74 76 77 79 81
160-36453-24 MSD 06:52 75 77 79 80 82
160-36453-24 PDS 06:59 77 78 80 85 85
CCV 160-454288/64 07:32 78 77 79 84 81
CCB 160-454288/65 07:39 81 79 81 83 82

FORM XV - IN
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15-IN

Lab Name: Job No.:

METALS

SDG No.:

Eurofins TestAmerica, St. Louis 160-36453-1

ICP-MS INTERNAL STANDARDS RELATIVE INTENSITY SUMMARY

Lab Sample
ID

Time

Internal Standards %RI For:

Q
ElementElementElementElement

QQQQ
Element

In Ho/2 Ho/3 Ir/2 Ir/3

ICP-MS Instrument ID: Start Date: End Date:ICPMS7700 12/13/2019 12/14/2019

LRC 160-454288/1 17:09 96 102 100 92 94
LRC 160-454288/2 17:15 96 99 98 88 90
IC 160-454288/4 00:48 100 98 100 99 99
IC 160-454288/5 00:55 97 96 101 97 97
IC 160-454288/6 01:01 94 96 99 96 97
ICV 160-454288/7 01:08 95 95 98 96 98
ICB 160-454288/8 01:15 95 96 99 96 98
CRI 160-454288/9 01:21 100 95 104 97 102
ICSA 160-454288/10 01:28 87 92 94 87 87
ICSAB 160-454288/11 01:35 94 93 100 87 93
CCV 160-454288/51 06:05 84 86 94 92 95
CCB 160-454288/52 06:11 87 87 95 93 98
MB 160-452929/1-A 06:18 87 88 96 92 96
LCS 160-452929/2-A 06:25 83 86 95 88 94
160-36453-24 06:32 87 87 97 92 96
160-36453-24 SD 06:38 87 88 96 92 96
160-36453-24 MS 06:45 84 85 95 88 93
160-36453-24 MSD 06:52 84 87 97 89 94
160-36453-24 PDS 06:59 86 87 97 90 95
CCV 160-454288/64 07:32 85 86 95 90 94
CCB 160-454288/65 07:39 87 87 96 92 96

FORM XV - IN
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

160-36453-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Mazariegos, Leonel A

12/05/19  10:53

12/04/19  12:46452929

Batch Method:

Eurofins TestAmerica, St. Louis

3010A

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount MPREP1-A 00004 MPREP1-B 00004 MPREP2 00022

50 mL 50 mL3010A, 6020BMB 160-452929/1

50 mL 50 mL 0.25 mL 0.25 mL 0.25 mL3010A, 6020BLCS 
160-452929/2

Rinsate-5 50 mL 50 mL3010A, 6020B T160-36453-A-24

Rinsate-5 50 mL 50 mL 0.25 mL 0.25 mL 0.25 mL3010A, 6020B T160-36453-A-24 
MS

Rinsate-5 50 mL 50 mL 0.25 mL 0.25 mL 0.25 mL3010A, 6020B T160-36453-A-24 
MSD

Batch Notes

Temperature - Corrected - End E4: 93.1 Degrees C

Temperature - Corrected - Start F2: 92.1 Degrees C

Digestion End Time 12/05/2019 10:14

Digestion Start Time 12/04/2019 16:51

Digestion Unit ID HOTBLOCK 3

Hydrochloric Acid ID 1844108

Nitric Acid ID 1943691

Pipette/Syringe/Dispenser ID MET-12

Analyst ID - Spike Analyst LAM

Sufficient Volume for Batch QC YES

Thermometer ID 160322347

Digestion Tube/Cup ID 348541-4653

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

160-36453-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Mazariegos, Leonel A

12/06/19  13:00

12/05/19  13:12453169

Batch Method:

Eurofins TestAmerica, St. Louis

3050B

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount MPREP1-A 00004 MPREP1-B 00004 MPREP2 00022 PR_LCSSRM U 
00001

0.5368 g 50 mL3050B, 6020BMB 160-453169/1

0.5579 g 50 mL 0.5579 g3050B, 6020BLCSSRM 
160-453169/2

AB03-BSA2-01 0.5350 g 50 mL3050B, 6020B T160-36453-A-1

AB03-BSA2-02 0.5412 g 50 mL3050B, 6020B T160-36453-A-2

AB03-BSA2-03 0.5185 g 50 mL3050B, 6020B T160-36453-A-3

AB03-BSA2-04 0.5163 g 50 mL3050B, 6020B T160-36453-A-4

AB03-BSA2-05 0.5319 g 50 mL3050B, 6020B T160-36453-A-5

AB03-BSA2-06 0.5200 g 50 mL3050B, 6020B T160-36453-A-6

AB03-BSA2-07 0.5466 g 50 mL3050B, 6020B T160-36453-A-7

AB03-BSA2-08 0.5697 g 50 mL3050B, 6020B T160-36453-A-8

AB03-BSA2-09 0.5143 g 50 mL3050B, 6020B T160-36453-A-9

AB03-BSA2-09 0.5410 g 50 mL 0.25 mL 0.25 mL 0.25 mL3050B, 6020B T160-36453-A-9 
MS

AB03-BSA2-09 0.5331 g 50 mL 0.25 mL 0.25 mL 0.25 mL3050B, 6020B T160-36453-A-9 
MSD

AB03-BSA2-10 0.5200 g 50 mL3050B, 6020B T160-36453-A-10

AB03-BSA2-11 0.5677 g 50 mL3050B, 6020B T160-36453-A-11

AB03-BSA2-12 0.5174 g 50 mL3050B, 6020B T160-36453-A-12

AB03-BSA2-13 0.5331 g 50 mL3050B, 6020B T160-36453-A-13

AB03-BSA2-14 0.5638 g 50 mL3050B, 6020B T160-36453-A-14

AB03-BSA2-15 0.5892 g 50 mL3050B, 6020B T160-36453-A-15

AB03-WT04-01 0.5323 g 50 mL3050B, 6020B T160-36453-A-16

AB03-WT03-01 0.5809 g 50 mL3050B, 6020B T160-36453-A-17

AB03-WT03-02 0.5371 g 50 mL3050B, 6020B T160-36453-A-18

AB03-WT02-01 0.5464 g 50 mL3050B, 6020B T160-36453-A-19

AB03-WT05-01 0.5599 g 50 mL3050B, 6020B T160-36453-A-20

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

160-36453-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Mazariegos, Leonel A

12/06/19  13:00

12/05/19  13:12453169

Batch Method:

Eurofins TestAmerica, St. Louis

3050B

Batch Notes

Balance ID 27150420

Blank Soil  Lot Number 25438819

Temperature - Corrected - End F9: 92.7 Degrees C

Temperature - Corrected - Start F1: 92.5 Degrees C

Digestion End Time 12/06/2019 12:27

Digestion Start Time 12/06/2019 10:06

Digestion Unit ID HOTBLOCK 1

Digestion Tube/Cup ID 344749-4653

Hydrogen Peroxide ID 1819373

Hydrochloric Acid ID 1843669

Nitric Acid ID 1843691, 1841795

Pipette/Syringe/Dispenser ID MET-12

Analyst ID - Spike Analyst LAM

Sufficient Volume for Batch QC YES

Thermometer ID 160322347

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

METALS BATCH WORKSHEET

160-36453-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Mazariegos, Leonel A

12/06/19  13:00

12/05/19  13:14453170

Batch Method:

Eurofins TestAmerica, St. Louis

3050B

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount FinalAmount MPREP1-A 00004 MPREP1-B 00004 MPREP2 00022 PR_LCSSRM U 
00001

0.5224 g 50 mL3050B, 6020BMB 160-453170/1

0.5182 g 50 mL 0.5182 g3050B, 6020BLCSSRM 
160-453170/2

AB03-WT01-01 0.5444 g 50 mL3050B, 6020B T160-36453-A-21

AB03-WT01-02 0.5266 g 50 mL3050B, 6020B T160-36453-A-22

DUP-2 0.5463 g 50 mL3050B, 6020B T160-36453-A-23

0.5143 g 50 mL 0.25 mL 0.25 mL 0.25 mL3050B, 6020B T160-36457-A-58 
MS

0.5391 g 50 mL 0.25 mL 0.25 mL 0.25 mL3050B, 6020B T160-36457-A-58 
MSD

Batch Notes

Balance ID 27150420

Blank Soil  Lot Number 25438819

Temperature - Corrected - End F9; 92.7 Degrees C

Temperature - Corrected - Start F1: 92.5 Degrees C

Digestion End Time 12/06/2019 12:27

Digestion Start Time 12/06/2019 10:06

Digestion Unit ID HOTBLOCK 1

Digestion Tube/Cup ID 348541-4653

Hydrogen Peroxide ID 1819373

Hydrochloric Acid ID 1843669

Nitric Acid ID 1843691, 1847195

Pipette/Syringe/Dispenser ID MET-12

Analyst ID - Spike Analyst LAM

Sufficient Volume for Batch QC YES

Thermometer ID 160322347

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Tune Report

Tune File         : autotune.u               
Comment           :                               

       m/z      Range      Count       Mean       RSD% Background 
         7     50,000    45431.0    44958.5       1.92       2.10 
        89    100,000    98000.0    96599.2       2.09       2.70 
       205    100,000    55884.0    55947.4       2.57       6.20 

Integration Time:     0.1000 sec
 Sampling Period:     0.3100 sec
               n:        200
           Oxide:   156/140      0.627%
  Doubly Charged:    70/140      1.243%

      m/z:          7         89        205
   Height:     45,254     98,177     55,075
     Axis:       7.05      89.05     205.05
    W-50%:       0.65       0.50       0.55
    W-10%:      0.700      0.700     0.7500

Integration Time:     0.1000 sec
Acquisition Time:    22.7600 sec

Y axis : Linear  

Page: 1
Generated : Dec 11, 2019 15:04:38
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Tune Report

Tune File         : autotune.u               
Comment           :                               

Tuning Parameters
===Plasma Condition===          ===Ion Lenses===                ===Q-Pole Parameters===        
      RF Power  :   1550 W           Extract 1  :      0 V            AMU Gain  :    118       
   RF Matching  :    1.5 V           Extract 2  :   -120 V          AMU Offset  :    128       
    Smpl Depth  :      8 mm         Omega Bias  :    -90 V           Axis Gain  :  0.998       
       Torch-H  :    0.1 mm         Omega Lens  :      8 V         Axis Offset  :   0.11       
       Torch-V  :    0.1 mm      Cell Entrance  :    -30 V             QP Bias  :     -3 V     
   Carrier Gas  :   0.55 L/min       Cell Exit  :    -50 V                                     
 Dilution Mode  :     ON               Deflect  :   12.2 V      ===Detector Parameters===      
  Dilution Gas  :    0.5 L/min      Plate Bias  :    -40 V       Discriminator  :    4.5 mV    
  Optional Gas  :      0 %      ===Octopole Parameters===            Analog HV  :   1919 V     
Nebulizer Pump  :    0.1 rps           OctP RF  :    190 V            Pulse HV  :   1104 V     
   Sample Pump  :    --- rps         OctP Bias  :     -8 V                                     
      S/C Temp  :      2 degC                                                                  
                                                                                               
===Reaction Cell===                                                                            
 Reaction Mode  :    OFF                                                                       
        H2 Gas  :      0 mL/min         He Gas  :      0 mL/min   Optional Gas  :    --- %     

Page: 2
Generated : Dec 11, 2019 15:04:38
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Tune Report

Tune File         : he.u                     
Comment           :                               

       m/z      Range      Count       Mean       RSD% Background 
        59     20,000    18433.0    18237.8       2.33       0.00 
        89     50,000    22550.0    22142.4       2.20       0.20 
       140    100,000    54166.0    53579.8       2.05       0.20 
       205     50,000    46919.0    44493.9       2.63       0.50 
   156/140          1     0.318%     0.268%      11.42            
    70/140          2     1.346%     1.331%       5.24            

Integration Time:     0.1000 sec
 Sampling Period:     0.6200 sec
               n:        200
           Oxide:   156/140      0.287%
  Doubly Charged:    70/140      1.351%

      m/z:         59         89        205
   Height:     18,720     22,304     45,147
     Axis:      59.05      89.10     205.05
    W-50%:       0.55       0.50       0.55
    W-10%:      0.700     0.6500      0.700

Integration Time:     0.1000 sec
Acquisition Time:    22.5600 sec

Y axis : Linear  

Page: 1
Generated : Dec 11, 2019 15:22:58
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Tune Report

Tune File         : he.u                     
Comment           :                               

Tuning Parameters
===Plasma Condition===          ===Ion Lenses===                ===Q-Pole Parameters===        
      RF Power  :   1550 W           Extract 1  :      0 V            AMU Gain  :    118       
   RF Matching  :    1.5 V           Extract 2  :   -120 V          AMU Offset  :    128       
    Smpl Depth  :      8 mm         Omega Bias  :    -80 V           Axis Gain  :  0.998       
       Torch-H  :    0.1 mm         Omega Lens  :    8.5 V         Axis Offset  :   0.11       
       Torch-V  :    0.1 mm      Cell Entrance  :    -40 V             QP Bias  :    -15 V     
   Carrier Gas  :   0.55 L/min       Cell Exit  :    -60 V                                     
 Dilution Mode  :     ON               Deflect  :   -0.4 V      ===Detector Parameters===      
  Dilution Gas  :    0.5 L/min      Plate Bias  :    -60 V       Discriminator  :    4.5 mV    
  Optional Gas  :      0 %      ===Octopole Parameters===            Analog HV  :   1919 V     
Nebulizer Pump  :    0.1 rps           OctP RF  :    190 V            Pulse HV  :   1104 V     
   Sample Pump  :    --- rps         OctP Bias  :    -18 V                                     
      S/C Temp  :      2 degC                                                                  
                                                                                               
===Reaction Cell===                                                                            
 Reaction Mode  :     ON                                                                       
        H2 Gas  :      0 mL/min         He Gas  :    4.3 mL/min   Optional Gas  :    --- %     
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C:\ICPMH\1\DATA\121119B1.B\QCTUNE00.D

12/11/2019 PM 04:19 1

QC Tune Report

 

Data File: C:\ICPMH\1\7500\QCTUNE.D

Date Acquired: 11 Dec 2019  04:13:52 pm

Operator: LP 7700

Misc Info:

Vial Number: 1307

Current Method: C:\ICPMH\1\METHODS\TN_6020.m

 

 

Minimum Response(CPS)

Element               Actual            Required            Flag

 

RSD (%)

Element               Actual            Required            Flag

    6  Li                0.85                5.00                    

   59  Co                0.65                5.00                    

  115  In                0.50                5.00                    

  205  Tl                0.48                5.00                    

 

Ion Ratio

Element               Actual            Required            Flag

 

Maximum Bkg. Count(CPS)

Element               Actual            Required            Flag
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C:\ICPMH\1\DATA\121119B1.B\QCTUNE00.D

12/11/2019 PM 04:19 2

m/z->4.50        5.00 5.50 6.00 6.50 7.00 7.50

1.0E+7

5.0E+6

6 Li

Mass Calib.

   Actual: 6.00

   Required: 5.90-6.10

   Flag:

Peak Width

   Actual: 0.60

   Required: 0.90

   Flag:

m/z->57.50        58.00 58.50 59.00 59.50 60.00 60.50

5.0E+6

2.5E+6

59 Co

Mass Calib.

   Actual: 59.05

   Required: 58.90-59.10

   Flag:

Peak Width

   Actual: 0.60

   Required: 0.90

   Flag:

m/z->113.50        114.00 114.50 115.00 115.50 116.00 116.50

2.0E+7

1.0E+7

115 In

Mass Calib.

   Actual: 115.05

   Required: 114.90-115.10

   Flag:

Peak Width

   Actual: 0.60

   Required: 0.90

   Flag:

m/z->203.50        204.00 204.50 205.00 205.50 206.00 206.50

5.0E+6

2.5E+6

205 Tl

Mass Calib.

   Actual: 205.00

   Required: 204.90-205.10

   Flag:

Peak Width

   Actual: 0.65

   Required: 0.90

   Flag:

 

QC Tune Result:Pass
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C:\ICPMH\1\DATA\121119B1.B\QCTUNE00.D

12/11/2019 PM 04:19 3

Replicated Data:    Tune #1
Mass      Count(CPS)
6         3265260.00        3290846.00        3221560.00        3238221.00        3211390.00
          

7         179504.20         180520.30         178675.70         178038.41         177703.80
          

8         38.50             46.50             47.50             44.50             39.50
          

58        1455956.00        1445366.00        1448685.00        1444983.00        1432790.00
          

59        1358383.00        1351232.00        1340746.00        1339870.00        1339569.00
          

60        597718.88         594666.63         598755.81         593515.50         599740.69
          

95        728901.50         726582.50         727461.38         723485.69         728745.81
          

111       772365.13         761233.13         768610.63         766102.69         771317.38
          

114       1792406.00        1797360.00        1784232.00        1797378.00        1800717.00
          

115       8043473.00        8127266.00        8031735.00        8061355.00        8107138.00
          

116       1127805.00        1120437.00        1117982.00        1123185.00        1127478.00
          

118       1055026.00        1062084.00        1056567.00        1057823.00        1062918.00
          

204       60649.92          61023.07          61704.18          61643.81          62728.44
          

205       1791753.00        1788865.00        1814780.00        1809820.00        1818702.00
          

206       1254843.00        1268906.00        1271846.00        1269917.00        1279445.00
          

207       1120563.00        1131319.00        1137143.00        1135481.00        1149116.00
          

208       2693329.00        2681654.00        2710991.00        2720407.00        2709971.00
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Blank Sample

TuneStep

2

3

TuneFile

he.u

nogas.u

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName

Acq Date Time 2019-12-11T16:22:06-06:00

Type 6-Blank

VialNumber 1

Sample Name RINSE

Data File Name 002BLNK.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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Calibration Blank Report

10.84

3.20

1.72

14.43

10.00

4.18

9.75

7.38

3.38

24.42

3.38

9.63

20.74

2.54

9.41

27.71

1.30

1.98

15.38

6.33

%RSD

1.02

4.25

3.73

1.41

11.81

2850

4533

809

243

67

2445

194

439

1136

489

672

569

153

11646

481

83

35427

32603

579

1937

CPS

384074

181

7257

25418

748

2

3

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

2

Tune Step

3

3

3

2

2

72

72

72

72

72

72

72

72

45

72

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

45

93

95

66

75

78

88

89

90

52

55

57

59

60

63

27

31

39

44

47

51

m/z

7

9

11

23

24

Nb

Mo

Zn

As

Se

Sr

Y

Zr

Cr

Mn

Fe

Co

Ni

Cu

Al

P

K

Ca

Ti

V

Element

Li

Be

B

Na

Mg

Dilution 1

Comment

Operator LP 7700

QC Analyte Table

Acq Date Time 2019-12-11T16:28:51-06:00

Type CalBlk

VialNumber 4

Sample Name ICIS 1843378

Data File Name 003CALB.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 4:33 PM on:12/11/2019

0.61

0.23

0.16

0.70

18067722

7590353

9087986

%RSD

0.49

1.50

0.67

0.86

1.51

0.64

2

3

CPS

6844483

170597

3062065

378519

2367757

15710619

11530602

193

Tune Step

3

2

3

2

3

3

2

3

72

72

115

165

165

193

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

m/z

6

45

45

2.43

1.76

1.04

4.03

7.00

9.27

0.92

4.86

7.67

9.35

4.14

1.62

9.38

5.37

20.59

48.11

21.95

8.88

1.52

1.27

3.78

34.70

17.35

9.99

3.20

7.55

1.46

23.57

3.71

2927

3216

12659

6507

3084

739

12578

2373

176

299

775

4460

302

342

248

73

101

965

124

4198

1541

6

311

601

4533

111

736

118

578

3

3

3

2

3

3

2

2

3

2

3

3

2

2

2

2

3

2

3

3

3

2

2

3

3

2

2

2

3

193

193

193

193

193

193

165

165

193

193

193

193

165

165

165

165

165

165

115

115

115

165

165

165

72

72

72

72

115

206

207

208

209

232

238

181

182

185

195

197

205

139

140

141

146

147

178

111

118

121

125

133

137

95

101

103

105

107

(Pb)

(Pb)

Pb

Bi

Th

U

Ta

W

Re

Pt

Au

Tl

La

Ce

Pr

Nd

Sm

Hf

Cd

Sn

Sb

Te

Cs

Ba

Mo

Ru

Rh

Pd

Ag

3

TuneFile

he.u

nogas.u

TuneStep

2
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Calibration Standard Report

1.19

0.19

2.51

4.14

5.22

1.10

1.59

1.17

1.02

2.65

2.72

1.56

1.09

0.60

1.53

2.86

0.69

1.27

0.70

1.50

%RSD

0.44

4.16

1.43

1.11

0.80

566462

76700

47387

16294

663

381029

100283

75098

115137

28823

13284

34816

22417

47305

18854

2720

122397

333894

22497

94776

CPS

577019

5909

835922

189405

43666

2

3

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

2

Tune Step

3

3

3

2

2

72

72

72

72

72

72

72

72

45

72

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

45

93

95

66

75

78

88

89

90

52

55

57

59

60

63

27

31

39

44

47

51

m/z

7

9

11

23

24

Nb

Mo

Zn

As

Se

Sr

Y

Zr

Cr

Mn

Fe

Co

Ni

Cu

Al

P

K

Ca

Ti

V

Element

Li

Be

B

Na

Mg

Dilution 1

Comment

Operator LP 7700

QC Analyte Table

Acq Date Time 2019-12-11T16:35:36-06:00

Type CalStd

VialNumber 1101

Sample Name IC 1847444

Data File Name 004CALS.D
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Calibration Standard Report
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165

165

115

115

115

165

165

165

72

72

72

72

115

206

207

208

209

232

238

181

182

185

195

197

205

139

140

141

146

147

178

111

118

121

125

133

137

95

101

103

105

107

(Pb)

(Pb)

Pb

Bi

Th

U

Ta

W

Re

Pt

Au

Tl

La

Ce

Pr

Nd

Sm

Hf

Cd

Sn

Sb

Te

Cs

Ba

Mo

Ru

Rh

Pd

Ag

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 4:46 PM on:12/11/2019Page 247 of 1586



Calibration Standard Report
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QC Analyte Table

Acq Date Time 2019-12-11T16:49:02-06:00

Type CalStd

VialNumber 1103

Sample Name IC 1847446

Data File Name 006CALS.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag
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Initial Calibration Verification (ICV) - US EPA Method  6020

QC Flag
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Initial Calibration Blank (ICB) - US EPA Method  6020

QC Flag
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ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.03996

0.67479

-0.11550

-0.03564

0.01508

0.18474

0.01109

0.03384

0.02095

0.04742

0.04301

1.73497

0.04210

0.04504

1.74541

1.76608

1.27471

2.87793

-0.02315

0.02655

Meas Value

0.21587

0.01485

3.97277

2.57914

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T17:02:29-06:00

Type ICB

VialNumber 4

Sample Name ICB 1843378

Data File Name 008_ICB.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.5

99.1

99.5

98.8

99.6

Lower Limit

80

80

80

80

%Recovery

98.1

100.9

99.9

100.7

100.92367757

15710619

11530602

18067722

7590353

9087986

0.14

0.56

0.55

0.70

0.20

Reference CPS

6844483

170597

3062065

378519

%RSD

0.46

0.25

0.68

0.78

0.702388069

15630080

11427433

17969681

7496342

9049640

3

2

3

2

3

CPS

6715765

172125

3058624

381308

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.00257

-0.00967

0.04360

0.05325

0.01709

0.04802

0.23371

0.61271

0.01075

0.00012

0.28808

0.00514

0.02958

0.03125

0.03071

0.02660

0.01897

0.00385

0.01575

0.03449

-0.00212

0.15261

0.03706

0.67479

-0.02231

0.03613

0.03722

-0.00111

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

104.9

77.5

93.3

96.9

106.0

104.2

99.6

95.0

98.4

96.3

96.3

102.8

106.4

105.9

112.1

104.2

103.9

104.8

100.6

99.4

102.0

%Recovery

102.8

102.5

99.8

101.5

5

25

5

3

20

10

5

5

5

10

10

4

50

2

5

50

50

100

100

200

5

ExpectedValue

5

0.5

100

100

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.24610

19.36548

4.66354

2.90662

21.19988

10.41642

4.97908

4.75203

4.92027

9.63022

9.62789

4.11117

53.18524

2.11859

5.60324

52.09788

51.95192

104.78006

100.61964

198.87399

5.09863

Meas Value

5.14225

0.51274

99.76444

101.54985

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T17:09:13-06:00

Type CRI

VialNumber 1101

Sample Name CRI 1847444

Data File Name 009LCCV.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.8

100.6

101.4

99.7

100.8

Lower Limit

80

80

80

80

%Recovery

99.8

103.6

100.0

104.0

103.72367757

15710619

11530602

18067722

7590353

9087986

0.60

0.56

0.33

1.01

1.33

Reference CPS

6844483

170597

3062065

378519

%RSD

1.15

0.59

0.32

0.66

0.422456004

15996899

11604113

18315694

7568627

9164703

3

2

3

2

3

CPS

6828947

176689

3063234

393550

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

86.3

88.3

99.0

83.8

81.3

89.9

72.3

93.4

89.3

99.5

91.4

89.7

90.1

89.6

90.6

90.8

92.7

94.3

95.5

90.2

91.0

95.3

90.3

93.3

100.7

98.3

107.4

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.72680

2.64984

19.79510

1.67538

0.81252

8.98689

7.23426

4.67209

8.93408

0.99494

4.57093

1.79302

1.80104

8.95702

1.81260

1.81605

9.26691

1.88596

0.47762

1.80300

4.54937

9.52848

0.90334

4.66354

10.07466

9.83277

0.53679

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Interference Check Sample A (ICS-A) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

120000

0.434

0.8

120000

120000

120000

120000

120000

2400

QC High

1.388

0.7

20

120000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

2.19267

0.50185

0.81534

3.12071

0.09966

0.21291

0.95351

0.05585

0.23145

1.22180

0.54319

103335.97248

0.31427

1.36966

96097.50249

100231.45303

104418.56528

96164.92486

97108.64592

2107.44988

Meas Value

0.62095

-0.00019

2.78138

97850.60180

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T17:15:57-06:00

Type ICSA

VialNumber 1105

Sample Name ICSA 1849708

Data File Name 010ICSA.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.8

100.0

93.3

91.1

86.4

Lower Limit

80

80

80

80

%Recovery

90.7

107.5

100.0

104.4

98.82367757

15710619

11530602

18067722

7590353

9087986

1.41

9.63

1.26

8.57

0.99

Reference CPS

6844483

170597

3062065

378519

%RSD

0.23

10.42

1.08

7.62

1.442338788

14268635

11527174

16849337

6917296

7851295

3

2

3

2

3

CPS

6205137

183419

3060601

395100

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2400

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.03544

0.05168

0.14727

0.08418

0.00203

0.14668

0.14353

0.50138

0.02493

0.01370

0.06145

0.50794

0.00855

0.51599

0.00256

0.00922

0.00388

0.10896

0.22395

0.08244

0.00621

0.04240

0.04618

0.50185

2048.66403

0.00326

0.00127

-0.00096

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb
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Ru

Rh

Pd

2

3

TuneFile
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TuneStep
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Interference Check Sample AB (ICS-AB) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

72.7

85.6

101.3

87.8

101.8

102.1

101.7

104.0

103.2

95.2

93.3

99.5

100.3

90.5

99.2

97.2

100.7

105.8

99.2

95.2

101.5

%Recovery

106.0

104.0

100.5

98.4

50

25

2050

50

50

50

25

50

50

50

50

50

100000

50

50

100000

100000

100000

100000

100000

2100

ExpectedValue

50

50

100

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

36.33116

21.39377

2076.27963

43.90860

50.91434

51.06234

25.42699

51.99002

51.62417

47.59637

46.62902

49.76416
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Sample Report 
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag
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100
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ExpectedValue
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ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l
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98.28159

99.51246

99.52045

49.54066

100.29173

101.73784

95.86597

99.76535

94.07781

2380.62865

100.27714

99.11168

2540.16300

2449.17293

2482.64695

2514.37194

2540.86452

100.99814

Meas Value

99.34699

96.36545

238.08950

2533.37209

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2
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72
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72

45
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72
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72

72

45
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6

6

6
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66
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78
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Cr
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T17:43:18-06:00

Type CCV

VialNumber 1102

Sample Name CCV 1847445

Data File Name 014_CCV.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.9

100.3

101.3

99.3

100.0

Lower Limit

80

80

80

80

%Recovery

97.7

101.1

99.7

108.5

103.42367757

15710619

11530602

18067722

7590353

9087986

0.91

0.75
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0.53

0.42

Reference CPS

6844483

170597

3062065

378519
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1.33
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3

2

3

2

3

CPS
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3052856
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Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn
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Te
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Mo

Ru

Rh
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110
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90
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100.3
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99.5
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93.1
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102.6
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100.1
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101.8
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20
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10
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ug/l
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ug/l
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ug/l
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100.21023
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9.93757
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100.24271

100.40125
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100.07631

100.15889

18.10707

93.13726

101.70017

51.32181
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100.11540
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101.83494
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3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193
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193
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232
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140
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146
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W
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.13036

0.37409

-0.19199

0.60254

0.11396

0.12333

0.01887

0.03837

0.07255

0.07535

0.16106

4.26624

0.07402

0.07268

4.05603

3.71986

6.33601

5.43638

0.06427

0.39268

Meas Value

0.39308

0.04347

26.86318

7.62329

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9
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23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T17:50:04-06:00

Type CCB

VialNumber 4

Sample Name CCB 1843378

Data File Name 015_CCB.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.9

99.7

100.2

99.7

100.8

Lower Limit

80

80

80

80

%Recovery

95.6

97.0

96.7

100.1

100.62367757

15710619

11530602

18067722

7590353

9087986

0.36

0.31

0.41

0.53

0.90

Reference CPS

6844483

170597

3062065

378519

%RSD

1.09

1.44

0.37

1.54

1.442382333

15696911

11492766

18096525

7563948

9161890

3

2

3

2

3

CPS
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165466

2961355

379010

Tune Step

3

2

3

2
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165
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193
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In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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45
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W
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Pt

Au
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Ce

Pr

Nd
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Cd

Sn
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Mo

Ru

Rh
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2.26
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4

0.05

0.12

1
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0.208
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0.4
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193
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.05510

0.00133

0.33287

0.36955

0.05618

0.19757

-0.21217

1.38312

0.09675

0.20924

18.32780

0.62082

0.14696

0.26011

0.47444

16.66924

FinalConcentration

0.64691

0.04326

33.14307

23.72226

9.45717

14.71678

28.31578

19.20523

0.02755

0.00067

0.16644

0.18478

0.02809

0.09879

-0.10609

0.69156

0.04837

0.10462

9.16390

0.31041

0.07348

0.13005

0.23722

8.33462

Meas Value

0.32345

0.02163

16.57154

11.86113

4.72858

7.35839

14.15789

9.60261

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2
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72
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72
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45
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45
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6

6

6

45

45

45

45

45
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63
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78
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55
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m/z

7

9
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Co

Ni

Cu

Zn
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Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 453170

Operator LP 7700

Acq Date Time 2019-12-11T17:56:48-06:00

Type Sample

VialNumber 2101

Sample Name MB 160-453170/1-A

Data File Name 016SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120
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100.8

Lower Limit

80
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100.1

101.8

99.7

99.8

101.1

100.5
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11530602

18067722

7590353

9087986

0.28
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Reference CPS

6844483
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18273828
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9156370
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0.69
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0.37

0.51
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3

2

3

CPS
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Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6
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115
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Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery
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U
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Au

Tl

Pb

Bi

Th

Nd

Sm

Hf
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W
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Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru
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5000
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200
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400
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1000
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1000

200
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ug/l

ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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0.00275

0.08159

0.00960

0.52499

0.16446

0.17689

-0.00240

0.01137

0.11236

0.09845

2.31719

-0.00373

0.02281

0.00275

0.09467
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0.00210

0.00008
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-0.01559

0.01744

0.03908
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0.71059
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0.00480

0.26250
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0.00569
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0.04923

1.15860

-0.00187

0.01140

0.00138

0.04733

-0.00079

0.00105

0.00004

0.00080

-0.00780

0.00872

0.01954

7.91145

0.15827

0.18478

0.35529

-0.00001

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2
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193

193

193

193
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165
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197
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137
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141

103

105
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

61.77499

8.82117

2031.12150

2320.35701

1880.18472

2202.13145

1189.22383

96.11131

610.49934

1555.26935

2682.66417

174977.52139

528.20140

1111.74960

25675.69013

83735.69769

6215.01183

21442.72207

49013.12077

4128.58864

FinalConcentration

73.61351

1048.35695

961.74226

2336.43058

6.17750

0.88212

203.11215

232.03570

188.01847

220.21315

118.92238

9.61113

61.04993

155.52693

268.26642

17497.75214

52.82014

111.17496

2567.56901

8373.56977

621.50118

2144.27221

4901.31208

412.85886

Meas Value

7.36135

104.83570

96.17423

233.64306

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T18:03:33-06:00

Type Sample

VialNumber 2102

Sample Name LCSSRM 160-453170/2-A

Data File Name 017SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.9

97.8

102.5

96.9

101.6

Lower Limit

80

80

80

80

%Recovery

91.9

100.3

102.9

99.8

100.82367757

15710619

11530602

18067722

7590353

9087986

0.93

5.88

0.20

5.00

1.01

Reference CPS

6844483

170597

3062065

378519

%RSD

1.14

6.12

0.42

4.31

0.632385953

15532475

11277829

18510974

7353620

9230789

3

2

3

2

3

CPS

6286773

171068

3152123

377751

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1712.10570

1216.56642

3.66936

147.49827

1054.77918

2.44816

0.36102

8.86877

-0.00537

-0.01931

0.32280

2675.30410

305.77757

670.03972

72.67677

274.10877

46.06943

484.87827

2369.19764

1171.28472

689.94307

0.75038

11.50013

8.82117

1277.96909

-0.05016

0.04241

0.09896

171.21057

121.65664

0.36694

14.74983

105.47792

0.24482

0.03610

0.88688

-0.00054

-0.00193

0.03228

267.53041

30.57776

67.00397

7.26768

27.41088

4.60694

48.48783

236.91976

117.12847

68.99431

0.07504

1.15001

0.88212

127.79691

-0.00502

0.00424

0.00990

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

42.52843

3.72874

132.25294

327.55240

40.37831

12.26583

697.60780

70.82423

186.94092

68.08615

4110.38178

148021.30364

59.04744

111.74091

38250.24827

40097.94473

2683.74136

15120.82366

225656.04214

1220.16105

FinalConcentration

78.03369

6.56897

93.99265

2024.08640

21.26421

1.86437

66.12647

163.77620

20.18915

6.13291

348.80390

35.41212

93.47046

34.04307

2055.19089

74010.65182

29.52372

55.87046

19125.12414

20048.97236

1341.87068

7560.41183

112828.02107

610.08053

Meas Value

39.01685

3.28449

46.99633

1012.04320

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T18:10:16-06:00

Type Sample

VialNumber 2103

Sample Name 160-36453-A-21-A

Data File Name 018SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.5

97.1

100.3

92.0

94.6

Lower Limit

80

80

80

80

%Recovery

80.4

122.8

125.6

100.1

102.12367757

15710619

11530602

18067722

7590353

9087986

0.89

0.62

1.66

0.56

1.46

Reference CPS

6844483

170597

3062065

378519

%RSD

0.39

0.79

0.36

1.19

0.742418280

14997499

11197589

18129734

6981063

8595664

3

2

3

2

3

CPS

5504275

209452

3844858

378735

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.40700

82.91427

1.27325

46.89889

8.53771

1.34998

0.12899

2.12323

0.00177

0.01134

0.03005

1990.80599

92.28800

199.52083

25.21622

108.12318

25.87238

0.28441

1.97799

19.12670

2.84455

0.20340

17.17947

3.72874

6.87893

-0.01124

0.00077

0.10235

0.70350

41.45713

0.63662

23.44945

4.26886

0.67499

0.06449

1.06162

0.00088

0.00567

0.01503

995.40299

46.14400

99.76041

12.60811

54.06159

12.93619

0.14220

0.98899

9.56335

1.42227

0.10170

8.58974

1.86437

3.43947

-0.00562

0.00038

0.05118

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

34.57201

2.59401

89.73113

336.64116

32.55373

11.24869

910.32387

92.32785

148.99319

52.89061

9508.31748

111153.13137

65.69498

93.02813

39629.40728

35167.52259

2814.93779

13547.94318

465166.89604

718.78448

FinalConcentration

72.92742

5.21569

85.97597

1935.05122

17.28601

1.29701

44.86556

168.32058

16.27687

5.62434

455.16194

46.16393

74.49659

26.44530

4754.15874

55576.56569

32.84749

46.51407

19814.70364

17583.76129

1407.46889

6773.97159

232583.44802

359.39224

Meas Value

36.46371

2.60784

42.98799

967.52561

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T18:16:59-06:00

Type Sample

VialNumber 2104

Sample Name 160-36453-A-22-A

Data File Name 019SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.4

97.7

99.7

91.1

93.9

Lower Limit

80

80

80

80

%Recovery

80.3

133.6

131.5

103.2

101.22367757

15710619

11530602

18067722

7590353

9087986

1.96

0.17

0.56

0.65

0.73

Reference CPS

6844483

170597

3062065

378519

%RSD

0.76

1.15

1.35

1.55

0.212395906

15139233

11269486

18004995

6915943

8536738

3

2

3

2

3

CPS

5499360

227941

4027177

390796

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.75719

72.66759

0.94532

39.15973

6.00831

1.08524

0.11033

1.57943

0.00076

0.00790

0.01259

2077.51080

114.40512

259.36361

29.95966

123.54061

27.89098

0.25131

5.42555

17.59167

1.96281

0.23265

12.38544

2.59401

3.60296

-0.00881

-0.00284

0.16489

0.37859

36.33380

0.47266

19.57987

3.00416

0.54262

0.05516

0.78971

0.00038

0.00395

0.00629

1038.75540

57.20256

129.68181

14.97983

61.77031

13.94549

0.12565

2.71278

8.79584

0.98141

0.11632

6.19272

1.29701

1.80148

-0.00440

-0.00142

0.08244

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

36.30455

1.84456

981.53329

158.02367

2.62769

24.52495

2915.78240

40.81093

283.17933

24.60324

2622.25316

83330.68421

86.19083

44.02765

15628.40488

53924.88423

1119.24964

12822.08554

48935.20407

802.85290

FinalConcentration

83.32917

9.94675

47.59720

100495.33084

18.15228

0.92228

490.76665

79.01183

1.31385

12.26248

1457.89120

20.40547

141.58967

12.30162

1311.12658

41665.34210

43.09541

22.01383

7814.20244

26962.44211

559.62482

6411.04277

24467.60203

401.42645

Meas Value

41.66458

4.97338

23.79860

50247.66542

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD
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Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T18:44:00-06:00

Type Sample

VialNumber 2108

Sample Name 160-36457-A-43-A

Data File Name 023SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.6

99.2

101.9

90.4

94.4

Lower Limit

80

80

80

80

%Recovery

83.4

164.6

165.1

115.8

111.22367757

15710619

11530602

18067722

7590353

9087986

0.69

4.06

1.21

3.05

0.90

Reference CPS

6844483

170597

3062065

378519

%RSD

0.28

2.88

0.43

5.05

0.762632853

15803472

11439174

18419434

6860485

8574677

3

2

3

2

3

CPS

5709763

280724

5054382

438372

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

6.41286

359.87401

2.49128

82.12711

486.05268

1.18132

0.07803

1.14353

0.04093

0.01640

0.01071

6131.19751

172.95079

419.81229

54.41720

222.50943

44.31305

6.19613

18.71472

22.17452

6.57593

0.35992

16.40116

0.78476

174.30004

-0.01352

0.01342

0.34605

3.20643

179.93701

1.24564

41.06356

243.02634

0.59066

0.03902

0.57176

0.02046

0.00820

0.00535

3065.59875

86.47540

209.90615

27.20860

111.25472

22.15652

3.09807

9.35736

11.08726

3.28796

0.17996

8.20058

0.39238

87.15002

-0.00676

0.00671

0.17302

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

80.40338

0.99510

192.11842

194.71032

180.12118

14.96129

12807.83932

84.68345

201.42460

22.76183

2767.10433

142595.24257

1400.50432

242.40922

16301.47008

65750.39495

941.77325

10951.46145

409429.00777

361.55239

FinalConcentration

107.75212

10.95976

118.17440

60798.38101

40.20169

0.49755

96.05921

97.35516

90.06059

7.48065

6403.91966

42.34173

100.71230

11.38092

1383.55217

71297.62129

700.25216

121.20461

8150.73504

32875.19747

470.88663

5475.73073

204714.50389

180.77620

Meas Value

53.87606

5.47988

59.08720

30399.19050

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T18:50:45-06:00

Type Sample

VialNumber 2109

Sample Name 160-36457-A-44-A

Data File Name 024SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.8

99.4

104.4

91.5

96.6

Lower Limit

80

80

80

80

%Recovery

63.2

129.7

131.8

110.6

104.12367757

15710619

11530602

18067722

7590353

9087986

0.26

1.23

0.52

0.81

1.23

Reference CPS

6844483

170597

3062065

378519

%RSD

2.39

1.32

0.63

2.95

1.422465111

15678509

11456671

18859595

6941507

8777859

3

2

3

2

3

CPS

4325106

221324

4035814

418657

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

18.12138

329.81766

1.66686

46.97041

542.37689

2.02380

0.09046

1.34277

0.06683

0.01760

0.01387

1908.13708

29.87483

91.27482

11.92085

59.95757

22.44353

2.00848

11.73722

19.61785

6.97613

0.48045

15.81535

0.99510

1467.57943

0.01795

0.03859

0.59204

9.06069

164.90883

0.83343

23.48521

271.18845

1.01190

0.04523

0.67139

0.03341

0.00880

0.00694

954.06854

14.93741

45.63741

5.96043

29.97879

11.22176

1.00424

5.86861

9.80892

3.48806

0.24023

7.90768

0.49755

733.78972

0.00898

0.01929

0.29602

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

32.60720

1.82889

72.63357

104.58263

23.82684

16.36721

1766.06674

100.42644

284.42121

34.15068

4202.24758

134491.52509

29.51318

46.72400

13034.71979

46179.62703

805.88395

6839.59212

110998.22290

758.10773

FinalConcentration

37.43768

8.90720

41.05023

8658.76378

16.30360

0.91444

36.31678

52.29132

11.91342

8.18360

883.03337

50.21322

142.21060

17.07534

2101.12379

67245.76255

14.75659

23.36200

6517.35990

23089.81352

402.94197

3419.79606

55499.11145

379.05387

Meas Value

18.71884

4.45360

20.52512

4329.38189

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T18:57:29-06:00

Type Sample

VialNumber 2110

Sample Name 160-36457-A-45-A

Data File Name 025SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.2

99.7

102.6

94.2

96.6

Lower Limit

80

80

80

80

%Recovery

72.8

127.3

131.7

109.2

104.62367757

15710619

11530602

18067722

7590353

9087986

0.74

0.53

0.33

0.94

0.53

Reference CPS

6844483

170597

3062065

378519

%RSD

0.39

0.51

0.62

3.47

0.862477592

15579264

11496409

18533675

7149019

8775585

3

2

3

2

3

CPS

4984135

217242

4033702

413292

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.56322

105.74616

2.14791

56.39454

23.37391

1.14690

0.07446

1.23661

0.00177

0.00677

-0.01061

4242.36107

129.49994

309.78147

42.79934

164.27867

40.85385

0.22359

0.89318

20.58923

4.24474

0.24214

16.33047

1.82889

5.72425

-0.01446

-0.00384

0.16288

0.28161

52.87308

1.07395

28.19727

11.68696

0.57345

0.03723

0.61830

0.00088

0.00339

-0.00531

2121.18053

64.74997

154.89073

21.39967

82.13934

20.42692

0.11180

0.44659

10.29462

2.12237

0.12107

8.16524

0.91444

2.86212

-0.00723

-0.00192

0.08144

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

104.3

72.9

99.9

87.2

100.0

100.3

95.7

125.0

93.2

98.6

99.9

119.9

169.2

103.9

105.7

108.6

136.0

100.6

100.3

136.8

107.9

%Recovery

114.6

109.0

104.5

109.1

5

25

5

3

20

10

5

5

5

10

10

4

50

2

5

50

50

100

100

200

5

ExpectedValue

5

0.5

100

100

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.21725

18.21979

4.99673

2.61608

20.00480

10.02527

4.78333

6.25226

4.66072

9.85735

9.99259

4.79488

84.60531

2.07716

5.28258

54.29423

67.98742

100.56868

100.30206

273.68614

5.39739

Meas Value

5.72985

0.54482

104.50349

109.08234

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni
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QC Analyte Table
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Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T19:04:13-06:00
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Data File Name 026LCCV.D
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.8

101.3

103.6

101.5

103.0

Lower Limit

80

80

80

80

%Recovery

82.0

101.1

101.4

111.5

106.42367757

15710619

11530602

18067722

7590353

9087986

0.29

0.21

0.43
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0.32

Reference CPS

6844483

170597

3062065

378519

%RSD

0.67
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1.33
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16463862

11676558
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7701263
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3

2

3

2

3

CPS
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172392
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422207

Tune Step

3

2

3

2

372

115

165
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193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120
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120
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80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80
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80

80

80

80

80

80
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80
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98.4
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67.7

92.2

90.9

101.4

89.4

135.0

93.1

92.2

91.9

92.4

94.1

95.2

98.2

89.2

93.8

97.0

91.4

99.9

96.8

94.1

106.1

2

3

20

2

1
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10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5
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1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.73896

2.79014

19.68818

1.60499

0.86473

8.61366

6.76958

4.61052

9.09436

1.01384

4.46760

2.69936

1.86193

9.22319

1.83752

1.84719

9.41413

1.90368

0.49102

1.78311

4.69134

9.69604

0.91372

4.99673

9.67708

9.40692
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3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2
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193
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165
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165
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181
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139
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146
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W
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

101.9

101.7

94.2

99.1

99.9

100.3

95.8

101.8

101.6

95.7

99.5

93.7

95.4

100.6

100.8

96.8

93.7

94.3

98.0

103.0

100.6

%Recovery

103.3

106.1

105.2

96.6

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

101.90654

50.85054

47.08757

99.05077

99.89564

100.33967

47.90226

101.76321

101.55104

95.72493

99.47824

93.68321

2384.02139

100.57378

100.77799

2419.94174

2343.22557

2356.79855

2449.29385

2575.98904

100.64325

Meas Value

103.27439

106.06031

210.42626

2415.54856

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23
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Mo

Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg
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P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T19:10:55-06:00

Type CCV

VialNumber 1102

Sample Name CCV 1847445

Data File Name 027_CCV.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.6

101.2

103.1

100.9

101.5

Lower Limit

80

80

80

80

%Recovery

81.2

100.3

100.9

107.9

105.82367757

15710619

11530602

18067722

7590353

9087986

0.43

0.55

1.85

1.22

0.96

Reference CPS

6844483

170597

3062065

378519

%RSD

0.68

1.77

0.29

0.75

0.452505475

16123115

11670019

18623620

7660137

9220076

3

2

3

2

3

CPS

5561115

171047

3088739

408579

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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45
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf
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W

Re

Pt
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Ce

Pr
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Ag

Cd
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Te
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Mo

Ru

Rh
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ug/l
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ug/l
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ug/l

ug/l
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ug/l
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.05497

0.39644

-0.34826

0.00039

0.00390

0.17992

0.19955

0.06362

0.05405

0.05834

0.20069

7.55556

0.08573

0.06006

2.03014

4.29917

1.16008

2.36173

7.12059

0.06277

Meas Value

0.43283

0.03742

4.19334

4.40044

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9
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23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T19:17:40-06:00

Type CCB

VialNumber 4

Sample Name CCB 1843378

Data File Name 028_CCB.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.3

98.5

101.9

99.6

101.5

Lower Limit

80

80

80

80

%Recovery

83.8

99.4

100.5

103.8

103.52367757

15710619

11530602

18067722

7590353

9087986

0.23

1.87

0.42

1.13

1.19

Reference CPS

6844483

170597

3062065

378519

%RSD

1.29

1.84

0.59

1.07

0.802449856

16232296

11358935

18404935

7558371

9223620

3

2

3

2

3

CPS

5735087

169524

3078497

393009

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.00688

0.06596

0.03795

0.04664

0.03514

0.05056

0.10028

0.46677

0.02819

0.00455

0.19296

0.10684

0.05789

0.05987

0.05522

0.06129

0.03312

0.00576

0.03044

0.01660

0.04671

0.12387

0.05513

0.39644

0.01902

0.06169

0.06000

-0.00376

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93
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105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

53.88800

2.90003

69.91647

232.87900

25.96903

13.32258

1823.66650

110.69347

157.38634

50.63895

4996.73783

110715.09718

42.27729

67.22567

45610.97582

77156.53798

3506.58245

18370.17492

373956.39824

666.43201

FinalConcentration

160.88649

6.47932

75.68724

7239.89128

26.94400

1.45002

34.95824

116.43950

12.98452

6.66129

911.83325

55.34674

78.69317

25.31948

2498.36891

55357.54859

21.13865

33.61283

22805.48791

38578.26899

1753.29122

9185.08746

186978.19912

333.21601

Meas Value

80.44324

3.23966

37.84362

3619.94564

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T19:24:24-06:00

Type Sample

VialNumber 2111

Sample Name 160-36457-A-46-A

Data File Name 029SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.1

96.1

97.2

90.8

91.8

Lower Limit

80

80

80

80

%Recovery

71.6

123.9

123.6

100.7

98.52367757

15710619

11530602

18067722

7590353

9087986

2.46

0.83

2.43

1.35

3.06

Reference CPS

6844483

170597

3062065

378519

%RSD

2.92

1.32

2.44

1.02

1.862331116

14621194

11078410

17558193

6889955

8340493

3

2

3

2

3

CPS

4899685

211340

3786190

381066

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.99233

80.51475

1.02353

50.62368

10.80701

1.93482

0.16386

1.45201

0.01786

0.00550

0.10345

2045.76139

174.68807

352.51339

47.39600

164.72478

34.41975

0.17181

1.05115

19.37984

2.73650

0.26106

12.09090

2.90003

1.48777

0.00166

0.00649

0.19069

0.49617

40.25737

0.51176

25.31184

5.40351

0.96741

0.08193

0.72600

0.00893

0.00275

0.05172

1022.88069

87.34404

176.25669

23.69800

82.36239

17.20988

0.08591

0.52558

9.68992

1.36825

0.13053

6.04545

1.45002

0.74389

0.00083

0.00324

0.09535

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce

Pr

Nd

Sm
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Cd

Sn
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Te

Cs

Nb

Mo

Ru
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Pd

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

50.71025

3.52330

48.69070

107.67563

19.62835

6.14437

665.92691

38.75404

188.49166

42.63010

2242.30848

92043.04906

34.63798

104.19199

26338.50797

31834.49071

1212.07847

5180.00000

99942.35359

2298.67257

FinalConcentration

38.30537

3.45288

30.59457

2454.89258

25.35512

1.76165

24.34535

53.83781

9.81417

3.07219

332.96345

19.37702

94.24583

21.31505

1121.15424

46021.52453

17.31899

52.09600

13169.25398

15917.24535

606.03924

2590.00000

49971.17679

1149.33628

Meas Value

19.15268

1.72644

15.29728

1227.44629

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T19:31:09-06:00

Type Sample

VialNumber 2112

Sample Name 160-36457-A-47-A

Data File Name 030SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.5

99.3

102.5

96.0

98.2

Lower Limit

80

80

80

80

%Recovery

79.1

113.8

116.6

108.6

102.02367757

15710619

11530602

18067722

7590353

9087986

0.55

0.05

0.25

0.35

0.66

Reference CPS

6844483

170597

3062065

378519

%RSD

1.13

0.47

0.52

2.71

0.482415045

15469519

11454868

18513703

7290072

8922978

3

2

3

2

3

CPS

5413232

194216

3568936

411218

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.20862

46.69500

0.49785

25.03124

4.98380

1.50228

0.13659

0.82761

0.00392

0.00875

0.03664

2008.99988

83.78784

177.00321

20.25276

80.36134

15.94583

0.09595

0.36819

16.85441

1.14744

0.07627

6.02411

3.52330

2.69263

-0.00708

-0.00078

0.05306

0.10431

23.34750

0.24893

12.51562

2.49190

0.75114

0.06829

0.41381

0.00196

0.00437

0.01832

1004.49994

41.89392

88.50161

10.12638

40.18067

7.97292

0.04798

0.18409

8.42720

0.57372

0.03813

3.01206

1.76165

1.34632

-0.00354

-0.00039

0.02653

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm
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Cd

Sn
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Te
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Nb
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Pd

2

3

TuneFile
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nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

70.68044

5.99881

58.91524

119.80818

21.72910

6.59125

765.56838

48.68643

223.69851

41.82594

3366.60223

100453.80575

40.63432

93.46959

30047.21774

33822.60924

2067.91581

5312.46980

127684.09103

4098.26292

FinalConcentration

41.13213

3.50173

29.00995

2867.68498

35.34022

2.99940

29.45762

59.90409

10.86455

3.29562

382.78419

24.34321

111.84926

20.91297

1683.30111

50226.90287

20.31716

46.73480

15023.60887

16911.30462

1033.95790

2656.23490

63842.04551

2049.13146

Meas Value

20.56606

1.75087

14.50498

1433.84249

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T19:37:50-06:00

Type Sample

VialNumber 2201

Sample Name 160-36457-A-48-A

Data File Name 031SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.6

98.3

102.5

95.4

97.1

Lower Limit

80

80

80

80

%Recovery

78.3

114.3

117.2

110.8

101.52367757

15710619

11530602

18067722

7590353

9087986

0.36

0.26

1.82

0.32

0.33

Reference CPS

6844483

170597

3062065

378519

%RSD

0.56

0.18

1.67

6.77

0.442403831

15329915

11340096

18511091

7239271

8820937

3

2

3

2

3

CPS

5361772

194972

3589483

419299

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.26478

46.85110

0.53771

27.59778

5.82515

1.99866

0.16089

1.02882

-0.00152

0.01172

0.00872

2076.47867

98.61436

203.79142

24.79359

101.58010

20.18326

0.14433

0.54587

17.82547

1.25274

0.06971

6.89405

5.99881

3.06328

-0.01293

-0.00562

0.07775

0.13239

23.42555

0.26886

13.79889

2.91257

0.99933

0.08045

0.51441

-0.00076

0.00586

0.00436

1038.23933

49.30718

101.89571

12.39680

50.79005

10.09163

0.07217

0.27294

8.91273

0.62637

0.03486

3.44702

2.99940

1.53164

-0.00647

-0.00281

0.03888

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au
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Ce

Pr
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Sn
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Te
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Nb

Mo

Ru
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Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

55.72228

3.92439

53.75038

156.33764

23.18080

7.29107

724.52679

47.18384

335.60490

71.87780

2961.77257

140556.25650

47.61019

110.38579

25996.19040

35313.89984

1673.42414

5907.33338

117309.26552

3159.71601

FinalConcentration

43.16182

3.57896

33.64751

2038.93553

27.86114

1.96220

26.87519

78.16882

11.59040

3.64553

362.26339

23.59192

167.80245

35.93890

1480.88628

70278.12825

23.80509

55.19290

12998.09520

17656.94992

836.71207

2953.66669

58654.63276

1579.85801

Meas Value

21.58091

1.78948

16.82375

1019.46777

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T19:44:34-06:00

Type Sample

VialNumber 2202

Sample Name 160-36457-A-49-A

Data File Name 032SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.3

99.3

104.0

95.9

98.5

Lower Limit

80

80

80

80

%Recovery

78.7

115.7

118.8

103.3

104.42367757

15710619

11530602

18067722

7590353

9087986

0.39

0.78

0.84

1.38

0.99

Reference CPS

6844483

170597

3062065

378519

%RSD

0.17

1.32

0.35

0.55

0.722471015

15606337

11444264

18790106

7282570

8954766

3

2

3

2

3

CPS

5384120

197322

3639224

390922

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200
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5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.23257

61.62112

0.81741

29.34187

6.09628

1.47232

0.15476

1.07864

-0.00190

0.01063

-0.00288

2699.61635

96.39652

199.56316

23.53130

94.34909

18.72396

0.10049

0.39876

18.03310

1.68708

0.09891

7.01201

3.92439

3.12263

-0.01732

-0.00324

0.07343

0.11629

30.81056

0.40870

14.67094

3.04814

0.73616

0.07738

0.53932

-0.00095

0.00531

-0.00144

1349.80817

48.19826

99.78158

11.76565

47.17454

9.36198

0.05025

0.19938

9.01655

0.84354

0.04946

3.50600

1.96220

1.56131

-0.00866

-0.00162

0.03671

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165
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72

72

72
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205

208

209

232

238

178

181

182

185

195

197
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139

140
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146

147
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95

101

103

105

Tl

Pb

Bi

Th

U

Hf
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W

Re
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

43.79550

3.67947

48.53003

123.49828

41.79075

5.81786

480.38138

42.57867

162.95950

32.06706

2541.79853

86720.09501

47.39619

72.49347

17775.91833

22804.31148

1083.88882

4038.04795

94785.81552

1878.07570

FinalConcentration

28.13610

3.02804

21.36961

1464.21132

21.89775

1.83974

24.26501

61.74914

20.89538

2.90893

240.19069

21.28933

81.47975

16.03353

1270.89927

43360.04751

23.69809

36.24674

8887.95917

11402.15574

541.94441

2019.02398

47392.90776

939.03785

Meas Value

14.06805

1.51402

10.68480

732.10566

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T19:51:16-06:00

Type Sample

VialNumber 2203

Sample Name 160-36457-A-50-A

Data File Name 033SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.8

99.1

103.2

95.9

98.3

Lower Limit

80

80

80

80

%Recovery

78.5

113.5

118.1

102.5

103.22367757

15710619

11530602

18067722

7590353

9087986

0.77

1.12

1.32

1.10

0.95

Reference CPS

6844483

170597

3062065

378519

%RSD

0.89

0.70

0.22

0.92

0.322444614

15684486

11430688

18649968

7277719

8933368

3

2

3

2

3

CPS

5373413

193560

3616994

387922

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.37419

52.38726

0.61131

25.83273

15.25735

1.22840

0.14026

0.87661

-0.00263

0.00675

-0.00842

961.68665

70.30143

139.24399

16.87691

67.53807

14.46953

0.09755

0.96876

17.43613

5.59307

0.06889

7.77350

3.67947

5.37852

-0.01283

-0.00599

0.05067

0.18710

26.19363

0.30565

12.91637

7.62868

0.61420

0.07013

0.43830

-0.00132

0.00337

-0.00421

480.84333

35.15071

69.62200

8.43846

33.76904

7.23477

0.04878

0.48438

8.71807

2.79653

0.03444

3.88675

1.83974

2.68926

-0.00642

-0.00299

0.02534

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce

Pr

Nd
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Cd

Sn
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Te
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Nb

Mo

Ru
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Pd

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

43.24741

2.38941

58.77404

148.13351

51.73979

6.61694

712.94780

59.26528

258.74182

44.01012

2339.79337

107306.03716

51.15140

66.58466

17438.05570

30698.43450

1392.97027

5008.45331

104474.62306

1761.16422

FinalConcentration

39.89082

4.16145

29.23166

1571.08449

21.62371

1.19471

29.38702

74.06676

25.86990

3.30847

356.47390

29.63264

129.37091

22.00506

1169.89669

53653.01858

25.57570

33.29233

8719.02785

15349.21725

696.48514

2504.22666

52237.31153

880.58211

Meas Value

19.94541

2.08072

14.61583

785.54224

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T19:57:59-06:00

Type Sample

VialNumber 2204

Sample Name 160-36457-A-51-A

Data File Name 034SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.9

99.0

102.3

95.8

98.0

Lower Limit

80

80

80

80

%Recovery

77.7

115.4

118.5

108.1

103.52367757

15710619

11530602

18067722

7590353

9087986

0.52

1.04

0.52

1.03

0.47

Reference CPS

6844483

170597

3062065

378519

%RSD

0.69

1.05

0.56

4.41

0.662451332

15702550

11417252

18480017

7271349

8908721

3

2

3

2

3

CPS

5315047

196809

3627892

409300

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.56412

61.20613

0.58315

27.26636

61.04909

1.34962

0.12689

0.86343

-0.00417

0.01082

-0.00840

2561.67409

67.60892

138.97586

17.04252

68.80492

16.21989

0.13259

1.79373

17.87789

1.51261

0.03882

8.11794

2.38941

21.98052

-0.01653

-0.00676

0.07718

0.78206

30.60307

0.29157

13.63318

30.52455

0.67481

0.06345

0.43171

-0.00208

0.00541

-0.00420

1280.83704

33.80446

69.48793

8.52126

34.40246

8.10995

0.06630

0.89687

8.93894

0.75630

0.01941

4.05897

1.19471

10.99026

-0.00826

-0.00338

0.03859

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115
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115

165

165

72

72

72

72
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205

208
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232

238

178

181

182

185

195

197

137

139

140

141

146

147
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118

121

125

133
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95

101

103

105

Tl
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Bi

Th
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Hf
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W
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Nb
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3
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

39.42578

2.84265

83.20196

156.46441

32.75593

7.96382

896.47713

70.76443

181.31776

32.82631

4134.42542

90514.54161

31.19057

57.65797

32595.35516

20497.55431

1664.47942

3885.41097

357497.86231

1215.24322

FinalConcentration

33.65147

3.94082

23.43901

1145.73438

19.71289

1.42133

41.60098

78.23220

16.37797

3.98191

448.23856

35.38221

90.65888

16.41316

2067.21271

45257.27080

15.59529

28.82898

16297.67758

10248.77715

832.23971

1942.70548

178748.93116

607.62161

Meas Value

16.82573

1.97041

11.71951

572.86719

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T20:04:42-06:00

Type Sample

VialNumber 2205

Sample Name 160-36457-A-52-A

Data File Name 035SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.4

97.2

102.3

92.4

96.2

Lower Limit

80

80

80

80

%Recovery

76.6

120.4

122.1

102.7

103.32367757

15710619

11530602

18067722

7590353

9087986

0.21

1.22

0.93

0.21

0.59

Reference CPS

6844483

170597

3062065

378519

%RSD

0.72

1.53

0.45

1.27

0.472446692

15620454

11212572

18477807

7015103

8740919

3

2

3

2

3

CPS

5240448

205386

3738037

388628

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.31170

46.47925

0.53305

27.65963

30.27527

1.12649

0.12759

0.89836

-0.00349

0.00685

-0.01504

2060.87044

95.15539

170.80574

22.99212

95.00804

19.81410

0.12064

1.99968

17.46211

2.75471

0.11743

8.93649

2.84265

6.94169

-0.01627

-0.00727

0.12003

0.15585

23.23962

0.26653

13.82982

15.13763

0.56325

0.06379

0.44918

-0.00175

0.00342

-0.00752

1030.43522

47.57769

85.40287

11.49606

47.50402

9.90705

0.06032

0.99984

8.73106

1.37735

0.05871

4.46825

1.42133

3.47084

-0.00813

-0.00363

0.06001

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

36.50837

2.66847

63.74243

124.05623

28.90883

6.17719

453.27300

45.74848

195.25047

31.27867

3043.30525

93883.19621

44.97028

66.36292

14265.15292

20315.85838

851.10300

3987.17047

94322.99939

1222.45258

FinalConcentration

32.10918

3.77054

21.46386

1459.75707

18.25418

1.33423

31.87122

62.02811

14.45442

3.08859

226.63650

22.87424

97.62524

15.63934

1521.65262

46941.59810

22.48514

33.18146

7132.57646

10157.92919

425.55150

1993.58524

47161.49970

611.22629

Meas Value

16.05459

1.88527

10.73193

729.87853

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T20:11:27-06:00

Type Sample

VialNumber 2206

Sample Name 160-36457-A-53-A

Data File Name 036SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 8:16 PM on:12/11/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.4

100.8

104.0

98.2

99.4

Lower Limit

80

80

80

80

%Recovery

79.7

116.8

119.5

104.3

104.92367757

15710619

11530602

18067722

7590353

9087986

7.00

1.93

7.78

1.95

7.74

Reference CPS

6844483

170597

3062065

378519

%RSD

5.48

3.24

6.36

4.09

6.722483381

15766793

11626288

18785581

7455432

9032439

3

2

3

2

3

CPS

5451728

199239

3657849

394662

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.48123

57.98409

0.62849

34.83840

35.69640

1.09854

0.13733

0.87531

-0.00397

0.01333

-0.01690

1251.83096

75.04261

161.33161

19.91242

80.49945

17.62264

0.09706

1.48751

17.96351

1.71606

0.10390

7.70682

2.66847

14.61790

-0.01718

-0.00715

0.06067

0.24062

28.99205

0.31425

17.41920

17.84820

0.54927

0.06866

0.43765

-0.00199

0.00666

-0.00845

625.91548

37.52131

80.66580

9.95621

40.24973

8.81132

0.04853

0.74375

8.98176

0.85803

0.05195

3.85341

1.33423

7.30895

-0.00859

-0.00357

0.03033

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

33.52240

1.59573

95.21603

194.81054

42.85880

8.71000

669.61527

57.70113

163.12570

19.66400

3777.00330

87815.20334

81.96714

41.67404

18403.99920

27576.83718

809.15784

5124.98297

112889.62411

695.94374

FinalConcentration

42.01477

4.80468

19.32027

734.78837

16.76120

0.79786

47.60801

97.40527

21.42940

4.35500

334.80764

28.85056

81.56285

9.83200

1888.50165

43907.60167

40.98357

20.83702

9201.99960

13788.41859

404.57892

2562.49149

56444.81205

347.97187

Meas Value

21.00738

2.40234

9.66014

367.39419

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T20:18:10-06:00

Type Sample

VialNumber 2207

Sample Name 160-36457-A-54-A

Data File Name 037SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 8:23 PM on:12/11/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.1

99.3

102.3

95.6

98.9

Lower Limit

80

80

80

80

%Recovery

78.0

119.6

123.5

102.1

105.92367757

15710619

11530602

18067722

7590353

9087986

8.61

0.47

9.40

0.51

8.84

Reference CPS

6844483

170597

3062065

378519

%RSD

6.25

0.70

7.83

0.75

5.522506967

15575857

11454784

18476864

7253258

8991999

3

2

3

2

3

CPS

5341737

204104

3782202

386445

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.93470

88.92793

1.00304

32.55320

74.41740

1.00060

0.09496

0.65001

-0.00253

0.00521

-0.01331

3304.15525

45.19531

120.52159

15.16207

72.26527

21.30594

0.22960

2.95734

18.93982

1.28498

0.14427

13.88758

1.59573

19.42825

-0.01669

-0.00479

0.08048

0.46735

44.46397

0.50152

16.27660

37.20870

0.50030

0.04748

0.32500

-0.00126

0.00261

-0.00665

1652.07763

22.59765

60.26080

7.58104

36.13264

10.65297

0.11480

1.47867

9.46991

0.64249

0.07214

6.94379

0.79786

9.71413

-0.00834

-0.00239

0.04024

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

43.49776

3.55834

83.27479

113.50208

30.72176

12.69630

627.28264

51.96293

239.08470

32.23555

2325.48476

112239.26985

45.89145

68.98144

14375.24139

20154.85018

835.94194

3484.99898

108954.44205

1398.88043

FinalConcentration

28.00782

4.28344

22.63010

1085.78541

21.74888

1.77917

41.63739

56.75104

15.36088

6.34815

313.64132

25.98146

119.54235

16.11778

1162.74238

56119.63493

22.94573

34.49072

7187.62070

10077.42509

417.97097

1742.49949

54477.22103

699.44021

Meas Value

14.00391

2.14172

11.31505

542.89271

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T20:24:54-06:00

Type Sample

VialNumber 2208

Sample Name 160-36457-A-55-A

Data File Name 038SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 8:30 PM on:12/11/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.0

98.3

104.6

95.4

99.1

Lower Limit

80

80

80

80

%Recovery

77.5

115.8

122.8

102.9

104.22367757

15710619

11530602

18067722

7590353

9087986

2.88

0.46

3.17

0.25

2.61

Reference CPS

6844483

170597

3062065

378519

%RSD

2.48

0.19

1.93

0.17

1.882467836

15872095

11340057

18899936

7242017

9006403

3

2

3

2

3

CPS

5305996

197534

3759270

389490

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.38282

66.30112

1.74954

43.08160

87.04623

1.32597

0.09090

0.98666

-0.00238

0.01368

-0.02189

2426.61928

149.74131

420.03570

55.01138

227.68754

42.65301

0.11418

3.44134

17.87913

2.87259

0.16209

8.70634

3.55834

6.20623

-0.01833

-0.00614

0.07726

0.19141

33.15056

0.87477

21.54080

43.52312

0.66299

0.04545

0.49333

-0.00119

0.00684

-0.01094

1213.30964

74.87065

210.01785

27.50569

113.84377

21.32651

0.05709

1.72067

8.93956

1.43629

0.08105

4.35317

1.77917

3.10312

-0.00917

-0.00307

0.03863

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

110.4

73.0

91.8

87.1

106.2

104.9

105.7

100.9

98.6

97.6

99.1

112.6

139.5

101.4

109.5

104.9

104.9

93.5

98.5

114.3

111.1

%Recovery

109.5

109.3

101.3

99.2

5

25

5

3

20

10

5

5

5

10

10

4

50

2

5

50

50

100

100

200

5

ExpectedValue

5

0.5

100

100

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.51895

18.25261

4.59103

2.61320

21.24847

10.49047

5.28426

5.04638

4.93063

9.76285

9.90762

4.50210

69.74689

2.02783

5.47481

52.44120

52.46911

93.50078

98.47946

228.61034

5.55404

Meas Value

5.47702

0.54634

101.27238

99.19176

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T20:31:39-06:00

Type CRI

VialNumber 1101

Sample Name CCVL 1847444

Data File Name 039LCCV.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.0

99.9

102.5

100.6

101.9

Lower Limit

80

80

80

80

%Recovery

81.6

98.7

99.8

103.6

105.42367757

15710619

11530602

18067722

7590353

9087986

0.32

0.22

0.50

1.07

0.73

Reference CPS

6844483

170597

3062065

378519

%RSD

0.81

1.22

1.51

0.95

1.272496530

16339207

11517933

18527372

7633691

9263426

3

2

3

2

3

CPS

5582051

168417

3054831

392102

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

88.1

90.9

98.2

80.1

82.9

86.2

68.3

90.8

91.5

101.9

90.9

117.2

92.3

92.1

91.4

91.2

94.9

94.5

97.5

88.0

92.7

93.1

90.4

91.8

101.7

99.3

109.0

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.76169

2.72758

19.64100

1.60134

0.82888

8.61753

6.82914

4.54173

9.15154

1.01950

4.54556

2.34497

1.84523

9.20777

1.82721

1.82370

9.49096

1.89007

0.48774

1.75954

4.63515

9.31170

0.90394

4.59103

10.17231

9.93382

0.54492

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile
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nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

101.8

100.7

94.1

97.8

100.1

99.5

97.1

101.2

101.0

97.6

101.0

93.1

94.3

99.4

99.5

97.7

93.5

95.6

99.2

103.4

101.7

%Recovery

101.7

105.1

103.9

97.4

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

101.81145

50.33739

47.03113

97.76877

100.12263

99.50787

48.55962

101.24412

101.04859

97.56947

101.02543

93.09295

2357.86219

99.39326

99.48584

2442.32207

2337.84545

2390.46183

2480.33608

2584.78907

101.67459

Meas Value

101.65559

105.07575

207.78870

2433.80124

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T20:38:23-06:00

Type CCV

VialNumber 1102

Sample Name CCV 1847445

Data File Name 040_CCV.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 8:44 PM on:12/11/2019

TuneFileTuneStep

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.8

99.8

103.7

99.0

102.0

Lower Limit

80

80

80

80

%Recovery

79.7

97.0

99.3

106.8

105.22367757

15710619

11530602

18067722

7590353

9087986

0.47

0.43

0.73

0.15

0.88

Reference CPS

6844483

170597

3062065

378519

%RSD

0.24

1.66

0.61

1.63

0.772491664

15998672

11509709

18734419

7516722

9273248

3

2

3

2

3

CPS

5453538

165538

3039423

404286

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

97.9

98.3

100.2

96.8

97.2

98.2

98.2

100.9

99.9

101.4

99.1

97.7

99.2

98.9

98.8

96.1

101.0

91.7

95.2

101.2

100.8

98.3

98.5

94.1

97.1

103.4

105.2

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.57322

98.34184

100.24848

96.82041

97.18286

98.19307

98.21929

100.86510

99.88014

10.13721

99.14236

97.67422

99.15989

98.93490

98.81511

96.09851

100.95818

18.33166

95.24022

101.17242

50.42312

98.32728

98.50913

47.03113

97.14536

103.40864

10.51915

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.03473

0.40038

-0.48754

-0.03301

-0.02544

0.21322

0.03450

0.04340

0.02108

0.04219

0.14657

5.20109

0.03827

0.04970

1.62155

1.80785

1.74473

2.70020

2.30812

0.08520

Meas Value

0.51235

0.01707

2.62884

1.83937

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T20:45:10-06:00

Type CCB

VialNumber 4

Sample Name CCB 1843378

Data File Name 041_CCB.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

42.21276

3.12350

71.75203

127.95467

31.15113

8.46902

919.74203

51.00137

287.03187

46.40371

2451.02458

134083.03047

38.58640

67.74651

15433.76657

25039.96695

903.24871

4261.07427

88435.22490

1230.89668

FinalConcentration

37.42990

5.00518

29.60123

821.56824

21.10638

1.56175

35.87602

63.97733

15.57557

4.23451

459.87102

25.50069

143.51594

23.20186

1225.51229

67041.51523

19.29320

33.87326

7716.88329

12519.98348

451.62436

2130.53714

44217.61245

615.44834

Meas Value

18.71495

2.50259

14.80062

410.78412

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3
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72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45
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6

6

6

45

90
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63

66

75

78

88
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55

57
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39
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47

m/z
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9
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T20:51:54-06:00

Type Sample

VialNumber 2209

Sample Name 160-36457-A-56-A

Data File Name 042SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120
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12080

80
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80

99.0

98.0

103.3

95.1

98.1

Lower Limit

80

80

80
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%Recovery

77.2

116.1

121.8

100.3

103.52367757

15710619

11530602

18067722

7590353

9087986

1.38

0.21

0.89

0.76

0.78

Reference CPS

6844483

170597

3062065

378519

%RSD

0.74

0.48

1.13

1.15

0.602451167

15558082

11297331

18660142

7215226

8914657

3

2

3

2

3

CPS

5284125

198011

3728978

379748
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3

2

3

2
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115
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Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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45
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Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl
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Th
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Hf
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W

Re

Pt

Au

Ba

La

Ce

Pr
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Cd

Sn
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Te
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Nb

Mo

Ru

Rh

Pd
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2000
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5000
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25.00298
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4.07776
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3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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193
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165
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165

115
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72
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

35.17012

2.44910

81.46577

126.47754

38.43934

8.66970

548.25338

66.48297

209.65206

24.08670

2457.02711

107750.83093

41.37154

42.68962

11688.63716

21118.04274

1604.44577

4111.09083

82438.81555

813.90746

FinalConcentration

35.88961

4.87858

26.19539

1196.59396

17.58506

1.22455

40.73289

63.23877

19.21967

4.33485

274.12669

33.24148

104.82603

12.04335

1228.51355

53875.41547

20.68577

21.34481

5844.31858

10559.02137

802.22289

2055.54542

41219.40777

406.95373

Meas Value

17.94481

2.43929

13.09769

598.29698

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T20:58:39-06:00

Type Sample

VialNumber 2210

Sample Name 160-36457-A-58-A

Data File Name 043SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.3

98.7

102.3

95.0

96.9

Lower Limit

80

80

80

80

%Recovery

75.9

115.0

118.9

101.3

103.12367757

15710619

11530602

18067722

7590353

9087986

0.56

0.29

0.83

0.24

1.07

Reference CPS

6844483

170597

3062065

378519

%RSD

0.25

1.34

0.25

0.14

0.342440856

15606096

11378110

18482171

7209776

8807513

3

2

3

2

3

CPS

5196687

196231

3641345

383609

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.55004

94.55388

1.08945

37.93281

57.56165

1.26643

0.12205

1.19224

-0.00277

0.00486

0.01573

1899.05307

45.20217

108.33314

14.40960

68.73589

20.85232

0.18504

2.40801

17.68827

3.89583

0.13056

10.95293

2.44910

14.45412

-0.01978

-0.00458

0.08132

0.27502

47.27694

0.54473

18.96640

28.78082

0.63321

0.06102

0.59612

-0.00139

0.00243

0.00786

949.52654

22.60109

54.16657

7.20480

34.36795

10.42616

0.09252

1.20401

8.84414

1.94792

0.06528

5.47646

1.22455

7.22706

-0.00989

-0.00229

0.04066

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165
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115

115
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115

165
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72

72
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205

208
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181
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197
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

31.77519

2.74263

80.61952

162.74182

38.69970

8.91556

552.24907

65.96218

225.47296

27.97664

2501.14521

109661.74099

42.34293

43.59642

13651.22097

23762.08609

1831.10617

4600.34205

96661.01234

914.91764

FinalConcentration

40.40792

4.65573

30.54251

1346.52246

3.17752

0.27426

8.06195

16.27418

3.86997

0.89156

55.22491

6.59622

22.54730

2.79766

250.11452

10966.17410

4.23429

4.35964

1365.12210

2376.20861

183.11062

460.03421

9666.10123

91.49176

Meas Value

4.04079

0.46557

3.05425

134.65225

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T21:05:24-06:00

Type Sample

VialNumber 2211

Sample Name 160-36457-A-58-A SD

Data File Name 044SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.2

100.3

103.6

98.6

100.3

Lower Limit

80

80

80

80

%Recovery

82.4

103.3

105.8

104.2

105.22367757

15710619

11530602

18067722

7590353

9087986

0.63

0.43

0.20

0.83

0.70

Reference CPS

6844483

170597

3062065

378519

%RSD

1.16

1.65

0.46

1.26

0.172491674

16062476

11566717

18709453

7487492

9117350

3

2

3

2

3

CPS

5642983

176200

3238569

394387

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.10918

87.23293

0.77809

30.41412

45.56804

0.95372

0.42469

1.42923

-0.03087

-0.02165

0.06563

1925.44548

41.08146

100.51640

14.65124

69.11764

21.15758

0.15184

2.39365

17.27762

3.72129

-0.07531

11.15527

2.74263

12.91955

-0.07155

-0.04601

0.02127

0.01092

8.72329

0.07781

3.04141

4.55680

0.09537

0.04247

0.14292

-0.00309

-0.00216

0.00656

192.54455

4.10815

10.05164

1.46512

6.91176

2.11576

0.01518

0.23936

1.72776

0.37213

-0.00753

1.11553

0.27426

1.29196

-0.00716

-0.00460

0.00213

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1080.31018

3.40621

1062.78727

1196.61849

1018.46811

467.19625

1619.75775

52.60276

997.60135

815.09589

4267.89200

168436.11100

1091.80514

1144.32307

25000.85248

74743.19346

1434.91175

14027.13346

95716.60646

1960.12178

FinalConcentration

187.25399

112.81736

239.11695

9758.56704

540.15509

1.70311

531.39363

598.30924

509.23406

233.59812

809.87888

26.30138

498.80067

407.54794

2133.94600

84218.05550

545.90257

572.16154

12500.42624

37371.59673

717.45588

7013.56673

47858.30323

980.06089

Meas Value

93.62699

56.40868

119.55847

4879.28352

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T21:12:07-06:00

Type Sample

VialNumber 2212

Sample Name 160-36457-A-58-B MS

Data File Name 045SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 9:17 PM on:12/11/2019

QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.8

97.2

101.7

90.9

96.1

Lower Limit

80

80

80

80

%Recovery

73.6

123.6

124.4

101.1

104.02367757

15710619

11530602

18067722

7590353

9087986

0.28

0.38

1.05

0.46

0.81

Reference CPS

6844483

170597

3062065

378519

%RSD

0.23

0.75

0.37

0.99

0.562462767

15369315

11205125

18369690

6902748

8737975

3

2

3

2

3

CPS

5040441

210864

3808281

382794

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

200.89817

1042.45453

987.08142

1026.15025

1063.63993

3.24403

0.38864

829.60374

0.01447

0.01281

0.00682

2673.87531

46.63279

111.18250

14.15025

65.91367

1018.61067

193.62078

1000.12891

1016.09330

387.55046

0.45955

10.95635

3.40621

504.68312

-0.01424

0.03512

0.13957

100.44908

521.22726

493.54071

513.07513

531.81996

1.62202

0.19432

414.80187

0.00724

0.00640

0.00341

1336.93765

23.31640

55.59125

7.07513

32.95684

509.30533

96.81039

500.06445

508.04665

193.77523

0.22977

5.47818

1.70311

252.34156

-0.00712

0.01756

0.06978

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1100.98033

3.02357

1080.71867

1197.91289

1006.61034

469.53813

1659.68427

58.77326

988.32934

794.98718

3785.93107

137734.08097

1060.94783

1117.50200

22083.54934

78785.72286

1421.61536

14493.82410

92988.41912

1928.45031

FinalConcentration

191.56483

110.31735

230.97070

8897.14793

550.49016

1.51178

540.35933

598.95644

503.30517

234.76907

829.84214

29.38663

494.16467

397.49359

1892.96553

68867.04048

530.47392

558.75100

11041.77467

39392.86143

710.80768

7246.91205

46494.20956

964.22516

Meas Value

95.78242

55.15867

115.48535

4448.57397

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T21:18:50-06:00

Type Sample

VialNumber 2301

Sample Name 160-36457-A-58-C MSD

Data File Name 046SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 9:24 PM on:12/11/2019

QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.4

96.8

101.5

91.3

96.4

Lower Limit

80

80

80

80

%Recovery

73.1

123.5

123.8

98.1

100.12367757

15710619

11530602

18067722

7590353

9087986

0.47

0.32

0.89

1.44

0.70

Reference CPS

6844483

170597

3062065

378519

%RSD

1.78

1.34

0.37

0.16

0.452371053

15137829

11156090

18336561

6926966

8762988

3

2

3

2

3

CPS

5005187

210674

3790708

371300

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

198.49876

1049.75616

995.56693

1035.42145

1061.03267

2.97530

0.47467

820.05083

0.01418

0.01396

0.00493

2589.44219

54.07179

129.04102

16.39430

75.18316

1009.36964

190.89042

987.19318

1019.63701

368.18433

0.19615

12.54602

3.02357

510.28942

-0.01793

0.04175

0.16370

99.24938

524.87808

497.78347

517.71072

530.51634

1.48765

0.23733

410.02542

0.00709

0.00698

0.00247

1294.72110

27.03589

64.52051

8.19715

37.59158

504.68482

95.44521

493.59659

509.81850

184.09216

0.09807

6.27301

1.51178

255.14471

-0.00897

0.02087

0.08185

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

150.27726

3.21056

137.16169

519.24895

242.12114

104.10618

651.32846

65.53163

377.43206

197.90397

2473.70599

106586.38804

79.77530

145.43141

12407.14371

21658.48426

3165.04187

5740.61004

85703.56097

891.71290

FinalConcentration

136.96159

15.62534

2142.01005

2886.60391

75.13863

1.60528

68.58084

259.62447

121.06057

52.05309

325.66423

32.76582

188.71603

98.95198

1236.85299

53293.19402

39.88765

72.71570

6203.57186

10829.24213

1582.52094

2870.30502

42851.78048

445.85645

Meas Value

68.48079

7.81267

1071.00503

1443.30195

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T21:25:35-06:00

Type Sample

VialNumber 2302

Sample Name 160-36457-A-58-A PDS

Data File Name 047SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 9:30 PM on:12/11/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.2

97.3

102.5

94.0

97.4

Lower Limit

80

80

80

80

%Recovery

74.1

109.7

114.8

98.0

100.52367757

15710619

11530602

18067722

7590353

9087986

0.93

0.19

1.44

1.44

1.01

Reference CPS

6844483

170597

3062065

378519

%RSD

1.67

1.48

1.17

1.21

0.882379400

15278331

11220656

18522983

7133311

8851576

3

2

3

2

3

CPS

5073988

187208

3513896

370866

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000
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2000

2000
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200

2000

200

200
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200
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200
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20
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

41.55339

154.14997

1.48834

77.96177

76.60634

1.78885

0.91539

107.45310

0.00001

0.00681

-0.00036

1901.69510

40.97890

107.00595

14.16303

67.28216

221.33852

36.71773

11.92048

55.08819

105.73429

0.17939

10.52453

3.21056

109.88818

-0.01981

-0.00298

0.08094

20.77669

77.07498

0.74417

38.98089

38.30317

0.89442

0.45769

53.72655
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0.00341

-0.00018

950.84755

20.48945

53.50298
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18.35887

5.96024

27.54410

52.86714
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5.26227
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54.94409

-0.00990

-0.00149

0.04047

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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193
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193

193
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165

193
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115
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165
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72

72

72
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205
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139
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W
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Pt

Au

Ba

La
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1570.95681

42.58209

84.39506

33.75495

50.94924

151.83996

932.00318

4235.62480

106.18196

24.63401

77221.14291

4949.70436

279.85045

191.58548

3450.51149

163450.47681

FinalConcentration

144.10943

5.72964

681.31472

8473.02756

32977.26130

644736.30955

3247.15635

29314.25562

31.41914

0.85164

1.68790

0.67510

1.01898

3.03680

18.64006

84.71250

2.12364

0.49268

1544.42286

98.99409

5.59701

3.83171

69.01023

3269.00954

Meas Value

2.88219

0.11459

13.62629

169.46055

659.54523

12894.72619

64.94313

586.28511

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72
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72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89
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93

59
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63

66

75

78

44

47

51

52

55

57

m/z

7

9
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23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 50

Comment 452612

Operator LP 7700

Acq Date Time 2019-12-11T21:32:18-06:00

Type Sample

VialNumber 2303

Sample Name 280-130833-A-2-F

Data File Name 048SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

FAILED

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)
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Upper Limit
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100.5

Lower Limit
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80
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106.8

103.6

99.8
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99.2

2367757

15710619

11530602

18067722

7590353

9087986

0.18

0.40

0.66

0.84

0.27

Reference CPS

6844483
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3062065

378519
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18458572
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0.93

1.41

0.49

0.44
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3

2

3

CPS
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3181363
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2528820

16272935
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Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72
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115
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Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery
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U

Pt
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Pb
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Th

Nd
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W
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Pd
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Cd
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Nb
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-0.00916
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-0.00675
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3

3
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3

2

3

2

2

2

3

2

2

3

2

2

2

2

2
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3
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3

2
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.01101

-0.01169

0.00679

-0.06882

-0.01514

0.17236

-1.14497

1.75854

-0.08458

0.33299

7.95415

0.31416

0.05717

0.26083

0.15016

5.41069

FinalConcentration

0.90075

-0.01752

12.87610

4.27770

1.01011

4.55200

15.63249

9.79804

-0.00551

-0.00584

0.00339

-0.03441

-0.00757

0.08618

-0.57248

0.87927

-0.04229

0.16650

3.97707

0.15708

0.02859

0.13042

0.07508

2.70534

Meas Value

0.45037

-0.00876

6.43805

2.13885

0.50505

2.27600

7.81625

4.89902

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89
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93

59
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63

66

75

78

44

47

51

52

55

57

m/z

7

9
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23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 453169

Operator LP 7700

Acq Date Time 2019-12-11T21:39:02-06:00

Type Sample

VialNumber 2304

Sample Name MB 160-453169/1-A

Data File Name 049SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

FAILED

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120
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120
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120

120

120

101.9

Lower Limit

80

80

80

80

80

80

80
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104.6

107.8

103.4

100.1

102.9

100.1

2367757

15710619

11530602

18067722

7590353

9087986

0.94

0.35

1.47

0.66

0.84

Reference CPS

6844483

170597

3062065

378519

11541314

18599582

7601369

9259097

%RSD

0.66

0.56

0.79

0.49

0.93

3

2

3

CPS

5448739

166583

3111213

395773

2553212

16251938

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

79.6

97.6

101.6

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te
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La

Ce

Pr

Rh

Pd

Ag

Cd

Sn
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Nb

Mo

Ru
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200
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ug/l
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ug/l
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0.05796

0.00932

-0.02563

-0.00812

0.16490

0.03895

-0.00867

-0.00888

-0.00865

-0.06804

0.08632

0.92182

-0.00842

-0.01504

-0.00405

0.06943

-0.00980

-0.00593

-0.00757

-0.00873

-0.01823

-0.00208

0.00144

15.33885

0.00393

-0.06882

-0.28764

-0.01566

0.02898

0.00466

-0.01282

-0.00406

0.08245

0.01947

-0.00434

-0.00444

-0.00432

-0.03402

0.04316

0.46091

-0.00421

-0.00752

-0.00202

0.03472

-0.00490

-0.00297

-0.00379

-0.00436

-0.00912

-0.00104

0.00072

7.66943

0.00196

-0.03441

-0.14382

-0.00783
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2

3

3

3
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3

2

3

2

2
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2
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000
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5000
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5000
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2000
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High Value
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1000
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ug/l
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ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

57.79606

6.16893

2078.70709

2390.57434

1942.63063

2330.54211

1288.34231

93.03754

606.81215

1587.26307

2920.15911

160486.93144

550.65716

1147.31177

24502.76714

76438.29785

6385.62702

20698.52766

52996.52945

3815.17947

FinalConcentration

77.33363

1259.03921

992.94722

2238.37213

5.77961

0.61689

207.87071

239.05743

194.26306

233.05421

128.83423

9.30375

60.68122

158.72631

292.01591

16048.69314

55.06572

114.73118

2450.27671

7643.82979

638.56270

2069.85277

5299.65294

381.51795

Meas Value

7.73336

125.90392

99.29472

223.83721
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2

2

2

2

2
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2

2

2
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2
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2
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45
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ISTD

6

6

6
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47

m/z
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Cu
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Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T21:45:45-06:00

Type Sample

VialNumber 2305

Sample Name LCSSRM 160-453169/2-A

Data File Name 050SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080
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80

80

80

80

99.1

96.7

102.2

96.8

99.7

Lower Limit

80

80

80

80

%Recovery

76.2

98.4

101.7

99.5

101.22367757

15710619

11530602

18067722

7590353

9087986

1.19

1.13

0.43

0.90

0.36

Reference CPS

6844483

170597

3062065

378519

%RSD

1.35

0.62

0.31

1.24

0.482395750

15571115

11155122

18458985

7344270

9058180

3

2

3

2

3

CPS

5212222

167892

3113036

376721

Tune Step

3

2

3

2

372

115

165
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193
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In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce

Pr

Nd
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Ag

Cd

Sn
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Te

Cs

Nb

Mo

Ru

Rh

Pd
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200
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2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1884.01846

1322.34615

3.10780

139.79503

1123.29941

1.00022

0.32757

4.14282

-0.03500

-0.00004

-0.05466

2903.28776

287.57217

626.77349

68.38751

256.93027

44.46293

531.21394

2581.86166

1245.91314

672.91612

0.58915

12.00874

6.16893

1365.87671

-0.07271

0.01851

0.10488

188.40185

132.23462

0.31078

13.97950

112.32994

0.10002

0.03276

0.41428

-0.00350

0.00000

-0.00547

290.32878

28.75722

62.67735

6.83875

25.69303

4.44629

53.12139

258.18617

124.59131

67.29161

0.05891

1.20087

0.61689

136.58767

-0.00727

0.00185

0.01049

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

27.72032

1.99098

22.89347

115.71312

13.31660

6.50828

593.54777

50.20646

100.16863

29.18128

2628.92247

56434.50358

21.53337

39.81066

19064.47781

28470.45464

2057.67205

6554.87079

167788.77405

729.98017

FinalConcentration

48.78215

2.45599

36.90869

1127.84854

13.86016

0.99549

11.44674

57.85656

6.65830

3.25414

296.77388

25.10323

50.08431

14.59064

1314.46123

28217.25179

10.76668

19.90533

9532.23891

14235.22732

1028.83602

3277.43539

83894.38703

364.99008

Meas Value

24.39108

1.22800

18.45435

563.92427

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T21:52:28-06:00

Type Sample

VialNumber 2306

Sample Name 160-36453-A-1-A

Data File Name 051SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.9

96.2

101.2

94.5

97.8

Lower Limit

80

80

80

80

%Recovery

70.3

102.3

108.0

98.5

101.92367757

15710619

11530602

18067722

7590353

9087986

0.37

0.78

0.33

0.79

0.58

Reference CPS

6844483

170597

3062065

378519

%RSD

0.23

0.77

1.20

0.74

1.542411669

15378486

11096160

18288644

7170097

8885125

3

2

3

2

3

CPS

4813656

174455

3306523

372760

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.83091

36.97036

0.47851

26.32545

3.64956

0.87607

0.08602

0.80481

-0.00392

0.00746

-0.02192

1987.42469

101.91991

203.69340

23.11637

88.65366

17.30420

0.10252

0.46240

15.75170

0.80602

0.02491

5.23681

1.99098

0.65789

-0.01770

-0.00641

0.06706

0.41545

18.48518

0.23926

13.16272

1.82478

0.43804

0.04301

0.40240

-0.00196

0.00373

-0.01096

993.71235

50.95995

101.84670

11.55819

44.32683

8.65210

0.05126

0.23120

7.87585

0.40301

0.01246

2.61841

0.99549

0.32895

-0.00885

-0.00320

0.03353

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

100.2

73.1

91.8

83.6

105.4

103.1

97.2

97.9

97.9

98.1

99.5

103.8

109.0

103.5

110.9

101.0

99.4

96.4

98.9

101.0

102.2

%Recovery

111.6

106.7

103.5

99.7

5

25

5

3

20

10

5

5

5

10

10

4

50

2

5

50

50

100

100

200

5

ExpectedValue

5

0.5

100

100

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.00956

18.27604

4.58914

2.50698

21.08559

10.31285

4.85910

4.89461

4.89291

9.80715

9.95425

4.15126

54.48053

2.07053

5.54268

50.49589

49.69329

96.39112

98.93091

202.00646

5.11175

Meas Value

5.58024

0.53332

103.48943

99.65218

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T21:59:11-06:00

Type CRI

VialNumber 1101

Sample Name CCVL 1847444

Data File Name 052LCCV.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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TuneFileTuneStep

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.2

98.1

101.4

99.0

101.4

Lower Limit

80

80

80

80

%Recovery

76.9

96.0

98.6

101.9

103.82367757

15710619

11530602

18067722

7590353

9087986

0.93

0.64

0.69

0.55

1.35

Reference CPS

6844483

170597

3062065

378519

%RSD

0.82

0.09

0.39

0.74

0.482456885

16063861

11314529

18329021

7513193

9211959

3

2

3

2

3

CPS

5264901

163826

3018462

385693

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

92.7

89.8

98.8

79.8

80.3

85.7

72.4

92.7

90.9

100.5

90.4

96.1

92.2

92.1

92.1

92.9

94.3

94.8

100.4

90.1

92.9

94.2

90.1

91.8

103.2

99.9

107.3

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.85393

2.69330

19.76596

1.59577

0.80321

8.57383

7.23723

4.63307

9.09216

1.00509

4.52083

1.92236

1.84429

9.21207

1.84193

1.85771

9.42686

1.89610

0.50223

1.80288

4.64261

9.41823

0.90095

4.58914

10.32414

9.99200

0.53647

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

103.7

101.6

93.7

99.3

100.2

100.7

97.8

102.0

103.0

99.8

102.9

93.6

95.8

100.4

100.7

99.3

94.3

95.4

100.0

102.4

102.1

%Recovery

102.4

106.4

105.5

98.8

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

103.65887

50.82491

46.84578

99.28307

100.17835

100.73652

48.87785

102.02406

103.03430

99.77476

102.94529

93.60159

2394.02636

100.43176

100.65339

2483.72271

2358.19023

2384.11085

2501.04122

2561.07367

102.07948

Meas Value

102.37810

106.39563

211.00029

2469.13443

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T22:05:52-06:00

Type CCV

VialNumber 1102

Sample Name CCV 1847445

Data File Name 053_CCV.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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TuneFileTuneStep

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.8

97.7

102.0

98.7

101.6

Lower Limit

80

80

80

80

%Recovery

74.5

91.4

95.5

101.6

102.32367757

15710619

11530602

18067722

7590353

9087986

0.69

0.43

0.22

0.93

1.45

Reference CPS

6844483

170597

3062065

378519

%RSD

1.49

0.71

0.59

1.20

0.952422011

15529601

11262758

18435718

7493611

9231039

3

2

3

2

3

CPS

5097797

155922

2924410

384591

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

100.2

99.4

99.5

97.6

98.3

99.9

100.2

103.5

99.8

102.1

98.9

97.3

98.8

99.4

98.4

95.8

101.2

91.8

96.5

102.3

102.2

96.0

97.6

93.7

99.3

106.7

107.9

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.03476

99.37758

99.47861

97.63007

98.26498

99.93771

100.22864

103.50146

99.76697

10.20628

98.93430

97.32326

98.84361

99.41701

98.40821

95.84383

101.23902

18.36449

96.47672

102.28299

51.11475

95.96185

97.63730

46.84578

99.34250

106.68074

10.79068

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.01939

0.44002

-0.58076

-0.04491

-0.02014

-0.04966

0.00815

0.02448

-0.01859

0.02190

0.02256

0.34311

0.02063

0.02058

0.22342

0.25827

0.01351

1.73234

-3.66501

0.01638

Meas Value

0.39024

0.01672

3.71307

1.79560

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T22:12:37-06:00

Type CCB

VialNumber 4

Sample Name CCB 1843378

Data File Name 054_CCB.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 10:17 PM on:12/11/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.7

97.6

100.9

98.7

100.6

Lower Limit

80

80

80

80

%Recovery

75.1

93.1

96.7

98.8

100.92367757

15710619

11530602

18067722

7590353

9087986

0.12

0.45

0.73

0.12

0.29

Reference CPS

6844483

170597

3062065

378519

%RSD

0.88

0.67

0.03

0.79

0.862390019

15820176

11251600

18224876

7492706

9141620

3

2

3

2

3

CPS

5139975

158866

2960785

373883

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.01822

0.01744

0.00742

0.02806

0.01555

0.01773

0.07248

0.48496

0.01168

0.00075

0.18547

0.02561

0.02161

0.02390

0.02227

0.01957

0.01996

0.00029

0.01755

-0.00467

0.01726

0.05056

0.02357

0.44002

-0.11702

0.02014

0.02664

-0.00683

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

27.18775

2.87397

19.89476

111.26365

13.69261

7.47618

511.66670

52.68873

126.73147

29.38105

2471.05001

57444.19312

21.65947

44.50273

19012.99024

24038.86836

2042.17756

6241.66274

156148.50719

888.58515

FinalConcentration

40.09517

2.09769

34.68007

1267.31639

13.59387

1.43699

9.94738

55.63182

6.84630

3.73809

255.83335

26.34437

63.36573

14.69052

1235.52501

28722.09656

10.82974

22.25136

9506.49512

12019.43418

1021.08878

3120.83137

78074.25359

444.29257

Meas Value

20.04759

1.04884

17.34003

633.65819

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T22:19:22-06:00

Type Sample

VialNumber 2307

Sample Name 160-36453-A-2-A

Data File Name 055SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 10:24 PM on:12/11/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.3

96.2

101.3

94.6

96.9

Lower Limit

80

80

80

80

%Recovery

70.4

99.6

106.0

96.3

99.92367757

15710619

11530602

18067722

7590353

9087986

0.50

8.01

0.67

7.75

0.83

Reference CPS

6844483

170597

3062065

378519

%RSD

0.60

6.87

0.75

4.47

0.312365590

15124227

11098115

18295410

7179445

8809219

3

2

3

2

3

CPS

4816598

169843

3245270

364540

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.29504

36.52938

0.44930

29.35139

3.67202

1.14476

0.15399

0.80626

-0.00180

0.00701

0.06434

2269.00438

112.01044

226.99058

27.14681

103.43934

19.81602

0.07611

0.38172

16.10520

0.78314

0.10057

4.35624

2.87397

0.56033

-0.01672

-0.00698

0.08389

0.14752

18.26469

0.22465

14.67569

1.83601

0.57238

0.07700

0.40313

-0.00090

0.00350

0.03217

1134.50219

56.00522

113.49529

13.57341

51.71967

9.90801

0.03806

0.19086

8.05260

0.39157

0.05028

2.17812

1.43699

0.28017

-0.00836

-0.00349

0.04194

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

42.36600

2.61811

44.35841

164.76005

18.77917

10.31058

1173.20532

71.07336

122.30138

40.37090

3386.20641

76035.91811

31.24147

57.06589

30530.07284

47104.58045

2578.80392

11815.12860

245760.14948

618.95029

FinalConcentration

85.89325

4.03208

63.74272

6835.47673

21.18300

1.30906

22.17921

82.38002

9.38958

5.15529

586.60266

35.53668

61.15069

20.18545

1693.10321

38017.95906

15.62074

28.53294

15265.03642

23552.29022

1289.40196

5907.56430

122880.07474

309.47515

Meas Value

42.94662

2.01604

31.87136

3417.73836

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T22:26:05-06:00

Type Sample

VialNumber 2308

Sample Name 160-36453-A-3-A

Data File Name 056SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 10:31 PM on:12/11/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.5

95.2

100.0

93.3

96.1

Lower Limit

80

80

80

80

%Recovery

68.8

107.8

112.3

96.5

98.42367757

15710619

11530602

18067722

7590353

9087986

0.90

0.17

0.76

0.51

0.20

Reference CPS

6844483

170597

3062065

378519

%RSD

0.51

0.52

0.35

0.43

0.742330680

15008912

10980040

18074646

7078780

8733317

3

2

3

2

3

CPS

4711534

183850

3439169

365117

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.57639

58.42868

0.75060

36.06994

6.11130

1.41343

0.12882

0.95004

0.01268

0.01581

0.02200

2187.12811

130.51885

268.11847

31.19860

121.46858

24.38146

0.13967

0.65614

16.69243

1.41018

0.12078

7.86247

2.61811

0.90970

-0.01696

-0.00766

0.12195

0.28819

29.21434

0.37530

18.03497

3.05565

0.70671

0.06441

0.47502

0.00634

0.00790

0.01100

1093.56405

65.25942

134.05923

15.59930

60.73429

12.19073

0.06983

0.32807

8.34621

0.70509

0.06039

3.93123

1.30906

0.45485

-0.00848

-0.00383

0.06097

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

46.14868

3.46348

47.68976

185.02726

19.78526

10.77321

1209.09979

74.61880

139.97609

44.10148

3414.70561

81536.25009

33.12850

63.69517

32707.36953

50454.77771

2910.86727

13966.26819

241506.48973

612.24540

FinalConcentration

88.51647

4.35429

69.92842

5796.10406

23.07434

1.73174

23.84488

92.51363

9.89263

5.38661

604.54990

37.30940

69.98804

22.05074

1707.35280

40768.12504

16.56425

31.84759

16353.68476

25227.38885

1455.43364

6983.13409

120753.24487

306.12270

Meas Value

44.25823

2.17715

34.96421

2898.05203

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T22:32:48-06:00

Type Sample

VialNumber 2309

Sample Name 160-36453-A-4-A

Data File Name 057SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 10:37 PM on:12/11/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.5

94.9

103.4

93.2

97.5

Lower Limit

80

80

80

80

%Recovery

70.1

108.3

116.5

97.2

99.82367757

15710619

11530602

18067722

7590353

9087986

7.10

0.89

7.81

0.54

7.18

Reference CPS

6844483

170597

3062065

378519

%RSD

4.63

1.02

6.17

0.84

5.322362024

15313529

10937826

18686837

7072345

8858825

3

2

3

2

3

CPS

4795048

184694

3566520

367766

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.57033

62.84817

0.81380

40.25450

6.60450

1.48899

0.14879

0.80668

0.00297

0.01234

0.00290

2274.31346

148.13315

308.51087

39.04132

135.11722

26.14380

0.15904

0.72213

15.84754

1.26573

0.08972

7.32397

3.46348

1.31890

-0.01811

-0.00864

0.12607

0.28517

31.42408

0.40690

20.12725

3.30225

0.74449

0.07440

0.40334

0.00148

0.00617

0.00145

1137.15673

74.06658

154.25543

19.52066

67.55861

13.07190

0.07952

0.36107

7.92377

0.63286

0.04486

3.66199

1.73174

0.65945

-0.00906

-0.00432

0.06304

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm
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Cd

Sn

Sb

Te
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Nb

Mo

Ru
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Pd

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

31.35612

2.93296

24.24761

117.32591

13.60693

7.50383

585.88669

48.06200

103.79755

30.86554

2624.94168

56509.57128

22.93612

43.96288

21898.53719

29774.72369

2026.72721

9371.15760

168354.79879

849.24662

FinalConcentration

49.96931

2.42168

54.72195

3778.79515

15.67806

1.46648

12.12380

58.66295

6.80346

3.75191

292.94335

24.03100

51.89877

15.43277

1312.47084

28254.78564

11.46806

21.98144

10949.26859

14887.36185

1013.36361

4685.57880

84177.39939

424.62331

Meas Value

24.98465

1.21084

27.36098

1889.39758

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T22:39:32-06:00

Type Sample

VialNumber 2310

Sample Name 160-36453-A-5-A

Data File Name 058SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 10:44 PM on:12/11/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.9

95.5

101.5

94.3

97.4

Lower Limit

80

80

80

80

%Recovery

71.2

100.1

107.0

100.0

99.12367757

15710619

11530602

18067722

7590353

9087986

0.34

0.47

0.41

1.11

0.50

Reference CPS

6844483

170597

3062065

378519

%RSD

0.98

0.94

0.04

4.61

0.532347211

15218669

11016655

18343891

7156937

8855838

3

2

3

2

3

CPS

4874676

170775

3277327

378679

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.29394

38.55977

0.43904

26.59191

3.87533

1.04343

0.12331

1.11173

0.00041

0.00159

-0.00543

1588.30757

102.42600

207.44446

23.60101

90.25678

17.44079

0.09021

0.47364

16.14891

0.84837

0.08077

5.08245

2.93296

0.68956

-0.01594

-0.00891

0.06465

0.14697

19.27989

0.21952

13.29596

1.93766

0.52172

0.06165

0.55586

0.00020

0.00079

-0.00271

794.15378

51.21300

103.72223

11.80051

45.12839

8.72040

0.04510

0.23682

8.07446

0.42419

0.04039

2.54123

1.46648

0.34478

-0.00797

-0.00445

0.03232

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

33.07644

2.33524

28.92137

122.60379

16.20906

8.77153

647.95928

57.48222

119.64896

33.55722

2693.33500

61010.09720

23.53733

44.13206

21530.29299

31712.98169

2238.07597

7711.64866

177545.60491

748.15278

FinalConcentration

52.14906

2.65600

34.76076

1623.64311

16.53822

1.16762

14.46069

61.30190

8.10453

4.38577

323.97964

28.74111

59.82448

16.77861

1346.66750

30505.04860

11.76867

22.06603

10765.14649

15856.49084

1119.03798

3855.82433

88772.80245

374.07639

Meas Value

26.07453

1.32800

17.38038

811.82155

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T22:46:14-06:00

Type Sample

VialNumber 2311

Sample Name 160-36453-A-6-A

Data File Name 059SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.6

96.0

100.9

93.8

96.7

Lower Limit

80

80

80

80

%Recovery

71.6

101.0

106.6

96.8

98.82367757

15710619

11530602

18067722

7590353

9087986

0.56

0.48

0.73

0.51

1.28

Reference CPS

6844483

170597

3062065

378519

%RSD

0.95

0.51

0.63

0.68

0.752339570

15168711

11064710

18237095

7119731

8790051

3

2

3

2

3

CPS

4899000

172261

3263185

366587

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.32145

43.92041

0.50330

29.45694

3.98429

0.99232

0.08939

0.74947

-0.00254

0.00593

-0.00783

1538.22056

111.25405

235.46008

27.18939

104.82014

20.77363

0.09598

0.44179

16.30728

1.07391

0.01723

6.09741

2.33524

0.82964

-0.02030

-0.00870

0.07984

0.16073

21.96021

0.25165

14.72847

1.99214

0.49616

0.04469

0.37474

-0.00127

0.00297

-0.00391

769.11028

55.62702

117.73004

13.59469

52.41007

10.38682

0.04799

0.22089

8.15364

0.53696

0.00862

3.04870

1.16762

0.41482

-0.01015

-0.00435

0.03992

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

30.66793

2.65837

23.07177

115.15164

13.74716

7.59722

482.66207

53.26174

115.87780

30.96700

2518.20837

58810.33106

23.45766

43.68601

19847.25312

28682.27709

2105.80173

8025.31528

153409.50691

837.07306

FinalConcentration

45.83651

2.33166

31.55896

1524.52758

15.33396

1.32919

11.53588

57.57582

6.87358

3.79861

241.33104

26.63087

57.93890

15.48350

1259.10418

29405.16553

11.72883

21.84300

9923.62656

14341.13854

1052.90086

4012.65764

76704.75346

418.53653

Meas Value

22.91826

1.16583

15.77948

762.26379

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T22:52:59-06:00

Type Sample

VialNumber 2312

Sample Name 160-36453-A-7-A

Data File Name 060SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 10:58 PM on:12/11/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.1

96.6

101.2

93.8

96.4

Lower Limit

80

80

80

80

%Recovery

71.1

98.7

105.4

96.1

98.52367757

15710619

11530602

18067722

7590353

9087986

0.63

0.70

0.83

0.15

0.61

Reference CPS

6844483

170597

3062065

378519

%RSD

0.72

1.57

1.03

0.63

0.782331591

15105326

11144232

18286620

7117142

8762461

3

2

3

2

3

CPS

4868120

168375

3228508

363919

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.25080

37.48169

0.44018

27.37705

3.71395

0.91919

0.08045

0.54598

-0.00240

0.00797

-0.01885

1897.89869

102.98590

213.09644

23.98277

91.93814

18.06089

0.08132

0.41191

16.15010

0.77043

0.04064

4.61097

2.65837

0.38204

-0.01777

-0.00894

0.07725

0.12540

18.74084

0.22009

13.68853

1.85698

0.45959

0.04022

0.27299

-0.00120

0.00399

-0.00942

948.94935

51.49295

106.54822

11.99139

45.96907

9.03045

0.04066

0.20595

8.07505

0.38522

0.02032

2.30548

1.32919

0.19102

-0.00889

-0.00447

0.03863

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

32.11802

2.53533

26.38378

125.53775

16.86696

8.98475

653.35052

68.68846

166.97846

33.16184

2765.18317

64032.18855

24.16774

47.62361

22161.81368

31107.89158

2256.62133

8056.62785

180749.92452

830.10251

FinalConcentration

53.09413

2.53217

38.11712

2082.35203

16.05901

1.26766

13.19189

62.76887

8.43348

4.49237

326.67526

34.34423

83.48923

16.58092

1382.59158

32016.09427

12.08387

23.81180

11080.90684

15553.94579

1128.31067

4028.31393

90374.96226

415.05125

Meas Value

26.54707

1.26609

19.05856

1041.17602

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T22:59:40-06:00

Type Sample

VialNumber 2401

Sample Name 160-36453-A-8-A

Data File Name 061SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 11:04 PM on:12/11/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.5

95.5

100.3

93.4

95.6

Lower Limit

80

80

80

80

%Recovery

70.7

99.3

106.1

95.6

98.32367757

15710619

11530602

18067722

7590353

9087986

0.71

0.48

0.80

0.93

0.55

Reference CPS

6844483

170597

3062065

378519

%RSD

0.67

0.60

0.38

1.07

1.252328100

15005983

11008579

18118189

7090169

8688364

3

2

3

2

3

CPS

4839478

169373

3249254

361806

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.30248

45.84849

0.56603

33.88288

5.41239

0.99455

0.09285

0.56751

-0.00135

0.01348

-0.01789

2534.60934

118.05014

300.28280

30.03725

116.77310

23.54010

0.09720

0.45517

16.36020

0.87247

0.04928

5.24385

2.53533

0.70357

-0.01519

-0.00909

0.08681

0.15124

22.92425

0.28302

16.94144

2.70619

0.49727

0.04642

0.28376

-0.00067

0.00674

-0.00895

1267.30467

59.02507

150.14140

15.01863

58.38655

11.77005

0.04860

0.22758

8.18010

0.43624

0.02464

2.62193

1.26766

0.35178

-0.00760

-0.00455

0.04341

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

47.85876

2.96236

52.83110

183.16500

20.58131

10.79286

1464.04710

85.52627

133.45791

41.79502

4073.68739

82688.99939

33.59966

55.55354

36651.67792

57566.71216

2935.29833

14146.05485

322490.05030

588.65844

FinalConcentration

118.02587

4.89388

57.74479

5293.38806

23.92938

1.48118

26.41555

91.58250

10.29065

5.39643

732.02355

42.76314

66.72896

20.89751

2036.84370

41344.49969

16.79983

27.77677

18325.83896

28783.35608

1467.64917

7073.02743

161245.02515

294.32922

Meas Value

59.01294

2.44694

28.87239

2646.69403

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T23:06:21-06:00

Type Sample

VialNumber 2402

Sample Name 160-36453-A-9-A

Data File Name 062SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 11:11 PM on:12/11/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.9

94.3

98.4

89.9

93.4

Lower Limit

80

80

80

80

%Recovery

68.2

107.3

112.8

93.8

95.42367757

15710619

11530602

18067722

7590353

9087986

0.78

1.55

0.54

0.23

0.67

Reference CPS

6844483

170597

3062065

378519

%RSD

0.31

1.11

0.99

0.85

0.872258501

14599803

10874003

17781632

6820668

8492359

3

2

3

2

3

CPS

4668108

183020

3454995

355144

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.68679

62.66325

0.76139

40.99714

8.07701

1.48617

0.08583

0.70392

-0.00087

0.00858

-0.01937

1689.08245

144.16742

289.89487

38.96350

136.24446

27.44456

0.12713

0.85224

17.25427

1.34512

0.15486

8.16723

2.96236

0.49316

-0.01779

-0.00586

0.15547

0.34339

31.33162

0.38069

20.49857

4.03850

0.74308

0.04292
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13.72228

0.06357

0.42612

8.62713

0.67256

0.07743

4.08362
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0.24658

-0.00890

-0.00293

0.07773

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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W
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

46.38234

2.54762

51.55301

280.33323

19.17544

10.58694

1432.03947

83.61188

158.04196

50.31148

4079.63639

83589.74993

33.94071

57.39174

44377.17394

68937.04614

3504.68237

16828.91335

374947.99178

657.02686

FinalConcentration

113.91767

4.48315

58.98251

6365.44418

4.63823

0.25476

5.15530

28.03332

1.91754

1.05869

143.20395

8.36119

15.80420

5.03115

407.96364

8358.97499

3.39407

5.73917

4437.71739

6893.70461

350.46824

1682.89133

37494.79918

65.70269

Meas Value

11.39177

0.44831

5.89825

636.54442

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T23:13:06-06:00

Type Sample

VialNumber 2403

Sample Name 160-36453-A-9-A SD

Data File Name 063SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.1

96.5

99.3

95.7

97.4

Lower Limit

80

80

80

80

%Recovery

74.0

90.7

96.6

94.6

97.82367757

15710619

11530602

18067722

7590353

9087986

8.02

0.85

7.73

0.65

6.23

Reference CPS

6844483

170597

3062065

378519

%RSD

4.64

0.84

6.33

1.15

4.912316639

15262166

11132757

17942357

7264190

8851090

3

2

3

2

3

CPS

5065986

154659

2957952

358086

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd
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5000
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200

200
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20
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ug/l
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ug/l
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ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l

0.25213

58.40379

0.37101

32.26559

7.86227

1.14401

0.25310

0.63899

-0.02940

-0.01331

-0.13336

1703.69590

130.30384

291.01704

34.75164

134.51155

27.39679

0.10208

0.71948

16.24129

1.19150

0.12221

7.94140

2.54762

-1.20285

-0.06695

-0.04873

0.08719

0.02521

5.84038

0.03710

3.22656

0.78623

0.11440

0.02531

0.06390

-0.00294

-0.00133

-0.01334

170.36959

13.03038

29.10170

3.47516

13.45116

2.73968

0.01021

0.07195

1.62413

0.11915

0.01222

0.79414

0.25476

-0.12029

-0.00669

-0.00487

0.00872

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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165
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1151.54530

3.27126

1013.93423

1280.91362

1003.54454

472.86306

2627.77039

91.20687

909.31989

792.16948

5590.26914

124175.44135

1029.10451

1120.40582

60635.27741

125170.52394

3501.79213

31265.42677

319110.47833

1743.92139

FinalConcentration

287.59493

112.56305

324.51445

13000.73466

575.77265

1.63563

506.96712

640.45681

501.77227

236.43153

1313.88519

45.60343

454.65995

396.08474

2795.13457

62087.72068

514.55226

560.20291

30317.63870

62585.26197

1750.89607

15632.71339

159555.23916

871.96070

Meas Value

143.79746

56.28153

162.25722

6500.36733

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T23:19:49-06:00

Type Sample

VialNumber 2404

Sample Name 160-36453-A-9-B MS

Data File Name 064SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.3

92.0

97.4

84.9

90.7

Lower Limit

80

80

80

80

%Recovery

65.9

119.1

123.9

92.2

94.42367757

15710619

11530602

18067722

7590353

9087986

0.95

0.33

1.04

0.81

0.60

Reference CPS

6844483

170597

3062065

378519

%RSD

1.20

0.39

0.79

0.95

0.672235493

14338554

10611447

17606465

6442428

8238406

3

2

3

2

3

CPS

4510082

203222

3793871

349149

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

200.01952

1056.63252

1001.54493

1063.33272

1037.66937

3.82320

0.25780

678.71999

0.01454

0.02242

-0.01056

2718.04116

149.78215

296.12797

40.18874

139.90981

1039.38680

190.25627

986.80917

1006.33922

260.62783

0.32286

12.69436

3.27126

489.02547

-0.01389

0.03818

0.22793

100.00976

528.31626

500.77246

531.66636

518.83468

1.91160

0.12890

339.35999

0.00727

0.01121

-0.00528

1359.02058

74.89107

148.06398

20.09437

69.95490

519.69340

95.12814

493.40458

503.16961

130.31392

0.16143

6.34718

1.63563

244.51274

-0.00694

0.01909

0.11397

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115
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165
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72
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208
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232

238
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181
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185

195

197
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139
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146

147
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125
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105
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

113.3

72.4

95.3

81.5

104.2

105.2

89.9

102.9

99.9

100.0

102.1

112.0

120.2

106.2

112.7

108.0

122.2

97.7

101.8

110.1

105.4

%Recovery

107.6

103.5

99.0

101.6

5

25

5

3

20

10

5

5

5

10

10

4

50

2

5

50

50

100

100

200

5

ExpectedValue

5

0.5

100

100

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.66737

18.09323

4.76715

2.44559

20.83435

10.51799

4.49620

5.14582

4.99500

10.00297

10.21291

4.47919

60.09497

2.12400

5.63524

54.00373

61.09696

97.72505

101.80937

220.21327

5.27181

Meas Value

5.38176

0.51763

98.97672

101.56082

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T23:26:34-06:00

Type CRI

VialNumber 1101

Sample Name CCVL 1847444

Data File Name 065LCCV.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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TuneFileTuneStep

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.9

97.9

101.7

98.4

101.1

Lower Limit

80

80

80

80

%Recovery

76.4

89.7

93.7

96.2

99.62367757

15710619

11530602

18067722

7590353

9087986

0.58

0.57

0.35

1.02

1.14

Reference CPS

6844483

170597

3062065

378519

%RSD

0.24

1.30

1.03

0.90

0.852359397

15858996

11283159

18369844

7471825

9192003

3

2

3

2

3

CPS

5227506

153111

2868886

364021

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

96.0

92.1

100.6

88.7

86.1

85.2

66.3

116.5

91.7

101.3

90.5

100.9

91.0

90.4

91.0

89.8

95.1

94.5

108.2

95.1

94.2

91.2

88.9

95.3

104.1

101.6

112.3

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.91961

2.76308

20.11063

1.77457

0.86094

8.52343

6.63135

5.82372

9.16879

1.01283

4.52313

2.01709

1.81959

9.03717

1.81971

1.79689

9.50725

1.89078

0.54088

1.90204

4.71080

9.12335

0.88926

4.76715

10.40951

10.15569

0.56142

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

104.9

102.0

95.9

97.8

99.2

101.5

97.1

104.1

104.3

98.4

98.3

94.1

94.7

99.5

100.9

96.2

93.2

94.3

98.3

103.9

103.4

%Recovery

101.1

102.7

100.4

96.9

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

104.92331

51.02496

47.96697

97.78328

99.24774

101.49611

48.54134

104.05640

104.26903

98.41459

98.31925

94.09885

2367.86547

99.47764

100.85709

2404.67045

2328.93778

2357.00763

2456.96570

2597.63608

103.36813

Meas Value

101.11954

102.65581

200.72029

2423.26337

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T23:33:20-06:00

Type CCV

VialNumber 1102

Sample Name CCV 1847445

Data File Name 066_CCV.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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TuneFileTuneStep

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.6

97.3

101.4

97.6

100.1

Lower Limit

80

80

80

80

%Recovery

75.4

88.6

93.1

98.8

100.42367757

15710619

11530602

18067722

7590353

9087986

15.67

1.02

16.92

0.65

14.87

Reference CPS

6844483

170597

3062065

378519

%RSD

10.43

1.33

17.26

1.21

12.382377506

15643936

11224908

18329222

7410351

9097151

3

2

3

2

3

CPS

5157802

151188

2852103

373874

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

101.2

101.5

100.3

100.3

101.1

99.1

97.7

102.8

101.3

102.6

100.4

100.2

99.2

98.8

97.6

89.8

103.2

92.0

96.2

102.8

102.6

92.4

97.0

95.9

100.7

106.9

109.8

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.24714

101.50882

100.27165

100.25040

101.08546

99.05409

97.69619

102.82180

101.25593

10.25625

100.37655

100.23630

99.17023

98.84299

97.60786

89.81104

103.16216

18.40945

96.23317

102.79409

51.28410

92.37341

97.01003

47.96697

100.67041

106.85673

10.98018

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.03000

0.48783

-0.64198

-0.04188

-0.01531

-0.05205

0.01130

0.04030

0.00396

0.03765

0.07068

1.20473

0.04140

0.03694

0.72177

1.34094

-0.04901

2.54735

-5.45460

0.01287

Meas Value

0.20973

0.01522

3.36683

3.21563

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T23:40:06-06:00

Type CCB

VialNumber 4

Sample Name CCB 1843378

Data File Name 067_CCB.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.0

96.8

100.6

98.9

100.5

Lower Limit

80

80

80

80

%Recovery

75.8

88.1

92.7

93.7

98.22367757

15710619

11530602

18067722

7590353

9087986

0.66

1.48

1.16

0.95

1.39

Reference CPS

6844483

170597

3062065

378519

%RSD

0.57

0.69

0.55

0.94

0.752326002

15550359

11158504

18180910

7506877

9130827

3

2

3

2

3

CPS

5185442

150312

2839660

354509

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00462

0.00423

0.01872

0.03199

0.01376

0.02115

0.11184

0.59790

0.00970

0.00133

0.16390

0.01589

0.03455

0.03332

0.03388

0.03360

0.01586

-0.00127

0.01355

0.00743

0.00691

0.06712

0.03368

0.48783

-0.14727

0.04369

0.03846

-0.00232

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1131.07470

4.54110

1007.37706

1273.04264

994.13590

463.49033

2605.51635

88.95252

906.26847

786.26075

5505.08702

124306.28392

1019.32252

1107.56607

60110.78085

124515.48150

3357.07264

31490.34080

315399.95232

1836.32629

FinalConcentration

285.46015

112.08968

333.60089

12809.43705

565.53735

2.27055

503.68853

636.52132

497.06795

231.74517

1302.75818

44.47626

453.13424

393.13038

2752.54351

62153.14196

509.66126

553.78303

30055.39043

62257.74075

1678.53632

15745.17040

157699.97616

918.16315

Meas Value

142.73007

56.04484

166.80045

6404.71853

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T23:46:52-06:00

Type Sample

VialNumber 2405

Sample Name 160-36453-A-9-C MSD

Data File Name 068SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.1

92.2

97.4

85.9

91.0

Lower Limit

80

80

80

80

%Recovery

66.5

119.0

123.7

92.1

95.12367757

15710619

11530602

18067722

7590353

9087986

0.64

0.81

0.26

1.13

0.55

Reference CPS

6844483

170597

3062065

378519

%RSD

0.94

1.11

0.65

0.70

0.542250888

14467655

10633534

17605205

6517695

8270052

3

2

3

2

3

CPS

4553393

202998

3787561

348650

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

200.31430

1065.26700

997.88629

1076.10823

1049.04796

4.42284

0.64910

696.82116

0.01610

0.02348

0.09474

2665.18638

149.37114

296.21029

40.61352

138.97305

1043.64689

189.71667

992.93226

999.42053

270.18416

0.28157

12.92369

4.54110

490.05386

-0.01362

0.03941

0.21484

100.15715

532.63350

498.94315

538.05412

524.52398

2.21142

0.32455

348.41058

0.00805

0.01174

0.04737

1332.59319

74.68557

148.10514

20.30676

69.48653

521.82345

94.85833

496.46613

499.71027

135.09208

0.14079

6.46184

2.27055

245.02693

-0.00681

0.01971

0.10742

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

157.34552

3.92893

104.10075

552.82330

221.60420

103.61888

1519.46942

81.86454

302.93842

210.44011

3970.93902

80442.56997

69.55303

151.78123

36314.51527

56070.20532

4297.85688

15416.74864

317189.01328

657.53438

FinalConcentration

218.80415

15.17013

2162.53494

6699.25429

78.67276

1.96447

52.05037

276.41165

110.80210

51.80944

759.73471

40.93227

151.46921

105.22005

1985.46951

40221.28499

34.77651

75.89062

18157.25763

28035.10266

2148.92844

7708.37432

158594.50664

328.76719

Meas Value

109.40208

7.58506

1081.26747

3349.62714

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-11T23:53:36-06:00

Type Sample

VialNumber 2406

Sample Name 160-36453-A-9-A PDS

Data File Name 069SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 11:58 PM on:12/11/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.9

94.7

99.8

90.8

94.7

Lower Limit

80

80

80

80

%Recovery

69.6

107.2

114.3

95.1

97.62367757

15710619

11530602

18067722

7590353

9087986

0.41

0.56

0.38

0.50

0.61

Reference CPS

6844483

170597

3062065

378519

%RSD

0.89

0.48

0.27

0.89

0.492311270

14912905

10915854

18035718

6890775

8601795

3

2

3

2

3

CPS

4762076

182864

3499400

359917

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

41.30363

122.27139

0.93675

80.36641

30.18851

1.93137

0.90144

106.26794

0.00139

0.02067

0.03413

1682.49547

140.89894

281.95824

36.37708

132.70066

232.95607

35.86569

10.22050

54.09237

102.73221

0.16187

8.03823

3.92893

98.08337

-0.01904

-0.00420

0.15233

20.65182

61.13570

0.46838

40.18321

15.09425

0.96569

0.45072

53.13397

0.00069

0.01034

0.01707

841.24774

70.44947

140.97912

18.18854

66.35033

116.47803

17.93284

5.11025

27.04619

51.36611

0.08093

4.01911

1.96447

49.04168

-0.00952

-0.00210

0.07616

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

58.00219

2.76399

74.59581

252.38320

26.83210

14.58506

2158.82759

119.25596

149.25169

52.16331

4749.32913

108615.85697

44.40582

72.26227

48533.84836

77123.30800

3537.57687

20810.80250

385784.11870

683.01704

FinalConcentration

167.78373

6.38390

97.57674

8772.89569

29.00109

1.38199

37.29790

126.19160

13.41605

7.29253

1079.41379

59.62798

74.62584

26.08165

2374.66456

54307.92849

22.20291

36.13114

24266.92418

38561.65400

1768.78843

10405.40125

192892.05935

341.50852

Meas Value

83.89186

3.19195

48.78837

4386.44785

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-12T00:00:20-06:00

Type Sample

VialNumber 2407

Sample Name 160-36453-A-10-A

Data File Name 070SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 12:20 AM on:12/12/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.0

93.6

99.2

88.1

92.9

Lower Limit

80

80

80

80

%Recovery

69.5

115.8

121.6

94.4

97.12367757

15710619

11530602

18067722

7590353

9087986

6.15

0.60

5.03

0.51

5.88

Reference CPS

6844483

170597

3062065

378519

%RSD

4.03

1.07

4.28

0.66

5.002299326

14931115

10791944

17922497

6688242

8444010

3

2

3

2

3

CPS

4758288

197530

3723764

357312

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.26666

80.93793

1.18290

51.56105

11.24027

1.60436

0.24941

2.22804

0.00463

0.00813

0.01190

2046.16628

184.45704

379.63238

49.82547

172.72652

34.90726

0.19719

0.99632

18.29292

2.57953

0.13952

13.27746

2.76399

1.10122

-0.01957

-0.00369

0.22640

0.63333

40.46896

0.59145

25.78052

5.62014

0.80218

0.12470

1.11402

0.00231

0.00406

0.00595

1023.08314

92.22852

189.81619

24.91274

86.36326

17.45363

0.09860

0.49816

9.14646

1.28977

0.06976

6.63873

1.38199

0.55061

-0.00978

-0.00185

0.11320

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

59.00424

3.03040

73.97124

236.62891

26.82781

11.97421

2042.02485

118.35164

151.46266

51.78476

4941.12094

106184.65630

42.62903

71.14164

44748.25206

72922.62771

3625.73963

18427.21972

385361.73056

657.23149

FinalConcentration

152.70337

6.09218

82.50831

7319.49714

29.50212

1.51520

36.98562

118.31446

13.41390

5.98710

1021.01243

59.17582

75.73133

25.89238

2470.56047

53092.32815

21.31452

35.57082

22374.12603

36461.31386

1812.86981

9213.60986

192680.86528

328.61575

Meas Value

76.35169

3.04609

41.25416

3659.74857

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-12T00:07:06-06:00

Type Sample

VialNumber 2408

Sample Name 160-36453-A-11-A

Data File Name 071SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 12:26 AM on:12/12/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.4

93.8

97.2

88.1

91.5

Lower Limit

80

80

80

80

%Recovery

70.2

114.3

119.8

94.5

95.92367757

15710619

11530602

18067722

7590353

9087986

1.14

1.24

1.07

0.18

0.66

Reference CPS

6844483

170597

3062065

378519

%RSD

1.10

0.78

0.99

0.51

1.022269780

14680697

10812374

17559418

6686326

8312725

3

2

3

2

3

CPS

4808234

194929

3667194

357811

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.05746

81.79147

1.10109

53.04574

10.82321

1.68195

0.20124

1.59890

0.00065

0.00677

-0.00221

2169.80839

182.91087

373.81392

49.72873

174.65272

35.63588

0.18725

1.06447

18.41984

2.37592

0.21204

11.85822

3.03040

1.13429

-0.01536

-0.00389

0.20410

0.52873

40.89573

0.55054

26.52287

5.41160

0.84098

0.10062

0.79945

0.00033

0.00338

-0.00111

1084.90420

91.45543

186.90696

24.86436

87.32636

17.81794

0.09362

0.53224

9.20992

1.18796

0.10602

5.92911

1.51520

0.56715

-0.00768

-0.00194

0.10205

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111
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121

125

133
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95
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103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm
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Cd

Sn

Sb

Te
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Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

60.67404

2.92381

73.37659

233.28909

25.69649

14.85891

2053.21788

104.80210

148.66691

51.51072

4581.35683

104006.73321

42.19183

69.16129

45197.79021

73934.04380

3418.97313

18790.25254

370271.97239

667.59464

FinalConcentration

154.22126

6.05059

78.64876

7551.14938

30.33702

1.46191

36.68830

116.64454

12.84824

7.42945

1026.60894

52.40105

74.33346

25.75536

2290.67841

52003.36660

21.09592

34.58064

22598.89510

36967.02190

1709.48656

9395.12627

185135.98619

333.79732

Meas Value

77.11063

3.02530

39.32438

3775.57469

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-12T00:13:55-06:00

Type Sample

VialNumber 2409

Sample Name 160-36453-A-12-A

Data File Name 072SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 12:29 AM on:12/12/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.4

93.5

97.9

88.0

91.1

Lower Limit

80

80

80

80

%Recovery

69.8

113.4

119.0

94.8

96.52367757

15710619

11530602

18067722

7590353

9087986

0.66

1.11

0.92

0.77

0.81

Reference CPS

6844483

170597

3062065

378519

%RSD

0.56

0.26

0.47

1.15

0.292284102

14678765

10776384

17681748

6677150

8275362

3

2

3

2

3

CPS

4778983

193504

3642494

358752

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.04156

79.15925

1.09163

51.87578

11.10714

1.70755

0.18685

1.36106

0.00007

0.00328

-0.01428

2105.00970

175.93488

354.97757

46.85789

165.26964

33.54797

0.18641

0.97228

18.36767

2.31130

0.15612

12.45275

2.92381

0.93168

-0.01901

-0.00483

0.21720

0.52078

39.57963

0.54581

25.93789

5.55357

0.85378

0.09343

0.68053

0.00003

0.00164

-0.00714

1052.50485

87.96744

177.48878

23.42895

82.63482

16.77398

0.09320

0.48614

9.18384

1.15565

0.07806

6.22637

1.46191

0.46584

-0.00951

-0.00242

0.10860

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165
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115

115

115

165

165
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72

72

72
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208
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238
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197
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147
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121
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Tl

Pb
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Th
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Hf
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W
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3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 12:29 AM on:12/12/2019Page 314 of 1586



Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

62.29487

2.74889

78.77309

255.66936

27.51834

13.89359

2384.86395

124.02411

153.17892

53.58996

4974.24214

112479.67474

46.26483

74.24272

49317.52767

79738.80928

3664.89366

20394.10477

404648.22264

637.72770

FinalConcentration

170.28447

6.60270

80.64952

9357.89211

31.14744

1.37445

39.38654

127.83468

13.75917

6.94680

1192.43198

62.01205

76.58946

26.79498

2487.12107

56239.83737

23.13241

37.12136

24658.76384

39869.40464

1832.44683

10197.05238

202324.11132

318.86385

Meas Value

85.14223

3.30135

40.32476

4678.94606

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-12T00:20:42-06:00

Type Sample

VialNumber 2410

Sample Name 160-36453-A-13-A

Data File Name 073SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 12:32 AM on:12/12/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.3

92.1

95.8

85.7

89.0

Lower Limit

80

80

80

80

%Recovery

69.7

115.3

120.9

94.2

95.02367757

15710619

11530602

18067722

7590353

9087986

0.32

0.49

0.34

0.22

1.52

Reference CPS

6844483

170597

3062065

378519

%RSD

0.81

0.53

0.43

1.18

0.712249468

14497330

10618984

17310195

6502372

8088199

3

2

3

2

3

CPS

4773652

196763

3701338

356434

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.18277

88.72592

1.22629

55.46320

12.02299

1.78379

0.15362

1.23515

0.00173

0.01618

-0.00992

2270.72251

195.58578

397.67846

52.71002

184.45711

37.07186

0.19764

1.04271

18.34666

2.52062

0.17574

12.97829

2.74889

0.93551

-0.01788

-0.00379

0.24939

0.59138

44.36296

0.61314

27.73160

6.01150

0.89189

0.07681

0.61757

0.00086

0.00809

-0.00496

1135.36126

97.79289

198.83923

26.35501

92.22856

18.53593

0.09882

0.52135

9.17333

1.26031

0.08787

6.48914

1.37445

0.46776

-0.00894

-0.00190

0.12470

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115
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115

165

165

72

72

72

72

72

205

208
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232

238

178

181

182

185

195

197

137

139
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141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th
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Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd
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3

TuneFile
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TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

37.24122

2.71424

31.23417

146.90409

17.60881

8.95561

818.50028

66.66625

130.32506

37.92874

3034.44288

70289.08125

26.73151

50.05271

25626.49379

35984.26742

2658.87411

10494.57894

212942.18161

742.66001

FinalConcentration

61.54763

2.99552

58.69409

3763.24238

18.62061

1.35712

15.61709

73.45205

8.80441

4.47781

409.25014

33.33313

65.16253

18.96437

1517.22144

35144.54062

13.36575

25.02636

12813.24690

17992.13371

1329.43705

5247.28947

106471.09080

371.33000

Meas Value

30.77381

1.49776

29.34705

1881.62119

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-12T00:27:28-06:00

Type Sample

VialNumber 2411

Sample Name 160-36453-A-14-A

Data File Name 074SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.9

95.0

97.4

90.0

91.5

Lower Limit

80

80

80

80

%Recovery

73.2

101.2

108.1

96.0

98.02367757

15710619

11530602

18067722

7590353

9087986

0.17

0.47

0.92

0.82

0.92

Reference CPS

6844483

170597

3062065

378519

%RSD

1.10

0.63

0.81

1.28

0.142320545

14916385

10953183

17591358

6827869

8311317

3

2

3

2

3

CPS

5008161

172584

3310459

363554

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.39864

53.25111

0.67330

41.50192

5.50181

1.11290

0.12303

0.84209

0.00065

0.00747

-0.01933

2346.99533

125.38140

259.88676

29.91482

115.81418

23.06130

0.10901

0.54853

16.57923

1.09852

0.04181

6.27392

2.71424

0.99450

-0.01801

-0.00714

0.10017

0.19932

26.62555

0.33665

20.75096

2.75091

0.55645

0.06151

0.42104

0.00033

0.00374

-0.00967

1173.49766

62.69070

129.94338

14.95741

57.90709

11.53065

0.05450

0.27427

8.28962

0.54926

0.02090

3.13696

1.35712

0.49725

-0.00901

-0.00357

0.05009

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165
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Tl
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Th
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W

Re
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

33.09581

2.50609

22.17661

123.24978

15.53901

7.75032

571.25395

60.17842

157.40850

40.38247

2618.35173

75429.30962

24.65824

50.64614

21084.43550

30453.20103

2322.08199

7364.89744

167218.84840

1160.80297

FinalConcentration

48.09386

2.26147

35.11045

1362.27500

16.54790

1.25305

11.08831

61.62489

7.76951

3.87516

285.62697

30.08921

78.70425

20.19124

1309.17586

37714.65481

12.32912

25.32307

10542.21775

15226.60051

1161.04100

3682.44872

83609.42420

580.40149

Meas Value

24.04693

1.13073

17.55523

681.13750

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-12T00:34:29-06:00

Type Sample

VialNumber 2412

Sample Name 160-36453-A-15-A

Data File Name 075SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 12:39 AM on:12/12/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.6

95.1

97.9

89.8

92.0

Lower Limit

80

80

80

80

%Recovery

74.5

98.4

105.7

95.9

98.82367757

15710619

11530602

18067722

7590353

9087986

0.89

0.11

0.97

0.39

1.01

Reference CPS

6844483

170597

3062065

378519

%RSD

0.81

0.19

0.10

1.32

0.052338674

15014905

10960197

17692061

6816265

8363046

3

2

3

2

3

CPS

5097572

167940

3235652

362895

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200
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200
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5000
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400
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1000

200
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100

1000
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20
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.29527

48.92542

0.60291

52.28769

5.66783

0.96878

0.11577

0.81671

-0.00337

0.00881

-0.01904

2436.88460

129.73244

264.91772

29.16628

110.29636

21.34838

0.07658

0.40739

16.77842

1.10907

0.02581

5.68533

2.50609

0.74377

-0.01658

-0.00602

0.08906

0.14764

24.46271

0.30146

26.14385

2.83392

0.48439

0.05788

0.40835

-0.00169

0.00440

-0.00952

1218.44230

64.86622

132.45886

14.58314

55.14818

10.67419

0.03829

0.20369

8.38921

0.55454

0.01291

2.84267

1.25305

0.37189

-0.00829

-0.00301

0.04453

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

50.41512

2.90321

56.34610

204.98712

20.51280

10.53369

1393.49962

84.47457

155.78186

51.01367

3864.82890

99587.32425

37.09188

63.96066

38590.19068

61889.43095

2764.16841

16278.98569

287898.95099

725.11120

FinalConcentration

115.07864

4.79820

67.68981

4623.69612

25.20756

1.45160

28.17305

102.49356

10.25640

5.26684

696.74981

42.23729

77.89093

25.50684

1932.41445

49793.66212

18.54594

31.98033

19295.09534

30944.71548

1382.08420

8139.49284

143949.47549

362.55560

Meas Value

57.53932

2.39910

33.84491

2311.84806

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-12T00:41:11-06:00

Type Sample

VialNumber 2501

Sample Name 160-36453-A-16-A

Data File Name 076SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 12:46 AM on:12/12/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.3

92.0

95.4

86.7

89.0

Lower Limit

80

80

80

80

%Recovery

70.4

106.1

114.9

93.0

95.82367757

15710619

11530602

18067722

7590353

9087986

0.53

0.75

0.69

0.66

0.08

Reference CPS

6844483

170597

3062065

378519

%RSD

0.45

1.19

0.26

1.07

0.782267752

14497091

10604719

17231103

6582782

8086211

3

2

3

2

3

CPS

4818303

181001

3517615

351916

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200
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2000

200

200

2000

5000

200

200
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200

2000

400

2000

2000

1000

200

2000

100

1000
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20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.76406

66.76197

0.87661

45.13454

8.33044

1.51653

0.10436

0.81521

-0.00293

0.00666

-0.02102

1876.92919

142.39213

286.83372

34.18155

133.81166

27.15032

0.13168

0.87166

18.43477

1.63467

0.12633

10.48426

2.90321

0.80462

-0.01600

-0.00569

0.15361

0.38203

33.38098

0.43831

22.56727

4.16522

0.75827

0.05218

0.40760

-0.00147

0.00333

-0.01051

938.46459

71.19607

143.41686

17.09078

66.90583

13.57516

0.06584

0.43583

9.21739

0.81734

0.06317

5.24213

1.45160

0.40231

-0.00800

-0.00285

0.07680

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

44.72845

3.05192

81.30521

469.81098

36.45420

13.69191

602.12342

88.59574

236.25874

103.61257

4437.26687

233911.98683

83.68644

190.10840

38914.52228

40251.01407

2462.00626

15417.64038

171560.91083

1134.84991

FinalConcentration

82.61382

10.21537

62.11959

1062.48954

22.36422

1.52596

40.65261

234.90549

18.22710

6.84596

301.06171

44.29787

118.12937

51.80629

2218.63343

116955.99341

41.84322

95.05420

19457.26114

20125.50704

1231.00313

7708.82019

85780.45541

567.42495

Meas Value

41.30691

5.10768

31.05980

531.24477

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-12T00:47:54-06:00

Type Sample

VialNumber 2502

Sample Name 160-36453-A-17-A

Data File Name 077SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.9

93.2

96.2

87.0

89.4

Lower Limit

80

80

80

80

%Recovery

72.1

118.9

127.9

93.6

96.92367757

15710619

11530602

18067722

7590353

9087986

6.66

0.86

5.89

1.06

6.03

Reference CPS

6844483

170597

3062065

378519

%RSD

3.97

1.39

4.29

0.80

3.572294157

14598692

10747699

17375626

6602654

8120828

3

2

3

2

3

CPS

4938064

202845

3917333

354285

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000
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2000
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5000
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400
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1000

200
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20

ug/l

ug/l

ug/l
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.17042

124.04600

1.85894

60.43692

12.97760

1.25171

0.08611

1.55263

-0.00389

0.01112

-0.01967

2406.24472

87.68904

191.96880

25.59428

115.71077

30.81409

0.18361

1.67683

20.46005

4.57700

0.35857

33.75327

3.05192

3.79554

-0.01697

-0.00130

0.12782

0.58521

62.02300

0.92947

30.21846

6.48880

0.62585

0.04306

0.77631

-0.00195

0.00556

-0.00983

1203.12236

43.84452

95.98440

12.79714

57.85538

15.40705

0.09180

0.83841

10.23003

2.28850

0.17928

16.87664

1.52596

1.89777

-0.00848

-0.00065

0.06391
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3
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2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 12:53 AM on:12/12/2019Page 319 of 1586



Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

104.7

70.9

93.2

75.7

103.2

104.9

106.7

102.5

99.3

100.2

100.9

102.8

113.8

100.7

110.5

100.0

99.1

98.1

100.4

102.6

104.6

%Recovery

99.0

96.1

91.4

99.8

5

25

5

3

20

10

5

5

5

10

10

4

50

2

5

50

50

100

100

200

5

ExpectedValue

5

0.5

100

100

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.23750

17.71760

4.66231

2.27120

20.63826

10.48539

5.33457

5.12290

4.96596

10.01882

10.08956

4.11159

56.91138

2.01459

5.52584

49.97783

49.56086

98.09602

100.40769

205.15448

5.23187

Meas Value

4.94766

0.48033

91.37247

99.76751

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-12T00:54:38-06:00

Type CRI

VialNumber 1101

Sample Name CCVL 1847444

Data File Name 078LCCV.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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TuneFileTuneStep

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.9

94.3

97.1

94.1

96.0

Lower Limit

80

80

80

80

%Recovery

77.6

86.9

90.9

94.5

96.92367757

15710619

11530602

18067722

7590353

9087986

0.42

0.74

0.64

0.65

0.41

Reference CPS

6844483

170597

3062065

378519

%RSD

0.34

0.38

1.22

0.90

1.012295136

15380668

10878832

17552349

7140652

8722759

3

2

3

2

3

CPS

5310550

148205

2784654

357622

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd
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120
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120
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120
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120
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80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80
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89.7
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80.6
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91.6

103.8
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93.5
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96.5

94.7
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88.9

93.6
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115.1

2

3
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2

1
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5
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1

5

2

2
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2

2
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2

0.5

2

5
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1

5
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0.5
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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19.39830
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1.03752
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2.03283

1.87087

9.25522

1.86139

1.85301

9.64541

1.89382

0.48244

1.77796

4.67866

9.15191

0.90724

4.66231

10.44472

10.17885

0.57558

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193
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165
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

105.6

102.4

96.5

94.7

99.7

101.1

98.3

105.4

105.2

99.0

97.8

92.8

94.1

99.2

99.7

95.9

93.1

93.9

100.2

104.4

104.3

%Recovery

97.7

96.3

93.1

95.8

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

105.58413

51.21507

48.24232

94.66359

99.69743

101.14158

49.16491

105.38683

105.21734

99.00118

97.81567

92.83341

2353.69984

99.23724

99.70275

2398.25871

2327.60586

2347.07754

2504.92305

2610.68675

104.31930

Meas Value

97.71540

96.32728

186.22415

2396.03525

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-12T01:01:24-06:00

Type CCV

VialNumber 1102

Sample Name CCV 1847445

Data File Name 079_CCV.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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TuneFileTuneStep

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.3

93.9

96.2

93.8

95.8

Lower Limit

80

80

80

80

%Recovery

75.8

83.7

87.6

94.6

96.42367757

15710619

11530602

18067722

7590353

9087986

0.84

0.36

0.85

0.50

1.09

Reference CPS

6844483

170597

3062065

378519

%RSD

0.11

0.33

0.45

1.03

0.322281388

15129877

10824972

17375596

7121020

8710525

3

2

3

2

3

CPS

5185662

142826

2681554

357946

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

100.3

100.9

100.8

99.4

99.2

99.2

95.5

101.6

100.5

101.9

99.9

102.8

100.5

99.6

98.9

90.7

104.6

91.2

95.0

102.5

101.6

95.4

98.6

96.5

101.2

107.6

109.8

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.06997

100.94888

100.77146

99.36094

99.18454

99.17022

95.49608

101.62513

100.53247

10.19421

99.85202

102.77996

100.50065

99.55759

98.92710

90.67314

104.57416

18.23485

95.04622

102.54720

50.79303

95.35790

98.58374

48.24232

101.16411

107.60685

10.97817

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101
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105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Nd
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Cd

Sn
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Ru
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TuneFile
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.01875

0.50785

-0.72495

-0.05885

-0.07694

0.00891

-0.00382

0.01684

-0.04776

0.01233

0.04586

0.35463

0.01336

0.01782

0.20998

0.02518

0.87577

2.18624

-8.39524

0.00130

Meas Value

0.01620

-0.00064

2.86340

3.93624

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-12T01:08:09-06:00

Type CCB

VialNumber 4

Sample Name CCB 1843378

Data File Name 080_CCB.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.3

93.1

96.0

93.7

94.7

Lower Limit

80

80

80

80

%Recovery

76.2

82.7

87.8

88.6

93.72367757

15710619

11530602

18067722

7590353

9087986

0.03

0.40

0.75

0.64

0.82

Reference CPS

6844483

170597

3062065

378519

%RSD

0.28

0.92

0.69

0.78

0.852217410

15133981

10735793

17345233

7115860

8603972

3

2

3

2

3

CPS

5216171

141097

2688651

335271

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.01523

-0.02185

-0.01661

0.02213

0.00235

0.00708

0.09145

0.44680

0.00294

0.00257

0.17680

0.00036

0.01300

0.01568

0.01588

0.01175

0.00331

-0.00272

0.00067

-0.02640

-0.00404

0.05004

0.02231

0.50785

-0.17929

0.01390

0.01526

-0.00877

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

45.34240

3.69518

56.70629

282.59450

23.03815

12.19601

992.68959

79.10687

162.54765

67.85971

3699.36520

139905.78639

48.62561

112.93231

33165.84705

45627.09429

2596.17646

18199.77276

236287.05128

845.36903

FinalConcentration

81.69405

6.92883

63.37517

2235.52974

22.67120

1.84759

28.35314

141.29725

11.51907

6.09800

496.34479

39.55343

81.27383

33.92985

1849.68260

69952.89320

24.31280

56.46615

16582.92353

22813.54715

1298.08823

9099.88638

118143.52564

422.68452

Meas Value

40.84703

3.46442

31.68758

1117.76487

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72
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72

72

72

72

45

45
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45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57
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60

24
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31

39

44

47

m/z
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Cu

Zn
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Se

Sr

Y
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Cr

Mn

Fe

Co

Ni

Mg
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P
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Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-12T01:14:52-06:00

Type Sample

VialNumber 2503

Sample Name 160-36453-A-18-A

Data File Name 081SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120
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120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit
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12080

80

80

80

80

80

92.8

93.1

95.7

87.6

89.7

Lower Limit

80
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%Recovery

73.2

110.4

117.0

91.7

95.42367757

15710619

11530602

18067722

7590353

9087986

0.31

0.84

0.38

0.58

0.57

Reference CPS

6844483

170597

3062065

378519

%RSD

0.42

0.36
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1.22

0.372258964
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10734023
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3

2

3

2

3
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3

2
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m/z

6
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Li (IS)

Sc (IS)
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Ge (IS)
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QC ISTD Table
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Th
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

54.21833

4.04535

89.43403

312.24083

31.02645

12.74671

510.72849

76.67393

269.68155

83.83943

2933.47638

234187.19285

57.76191

125.30565

26680.61601

32196.53997

1579.46648

12070.35581

120277.30825

1489.08656

FinalConcentration

59.90479

10.42385

64.54080

810.77099

27.10916

2.02267

44.71702

156.12042

15.51323

6.37335

255.36425

38.33697

134.84077

41.91971

1466.73819

117093.59643

28.88095

62.65282

13340.30800

16098.26998

789.73324

6035.17790

60138.65413

744.54328

Meas Value

29.95239

5.21192

32.27040

405.38550

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2
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3

Tune Step
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6

6
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45
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m/z
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Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-12T01:21:35-06:00

Type Sample

VialNumber 2504

Sample Name 160-36453-A-19-A

Data File Name 082SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120
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12080

80

80

80

80

80

94.6

93.1

96.7

88.9

91.6

Lower Limit

80

80

80
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%Recovery

73.8

119.5

129.0

93.5

98.12367757

15710619

11530602

18067722

7590353

9087986

0.95

1.22

1.45

0.28

0.94

Reference CPS

6844483

170597

3062065

378519

%RSD

0.65

1.02

0.85

0.96

0.052322749

14858460

10730504

17468062

6746906

8325768

3

2

3

2

3

CPS

5053517

203828
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353905
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3

2

3

2
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193
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In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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45
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th
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Hf

Ta

W

Re

Pt
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Ce

Pr
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Sn
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Ru

Rh
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ug/l
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ug/l
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1.71646
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-0.00409
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32.99029
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1.21468
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-0.01722
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0.11242

0.47467

54.74083
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32.14046
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0.90817

0.08718

0.77592

-0.00204

0.00157

0.01312

1153.63730

36.92072

93.59502

13.13809

61.76722

16.49514

0.08245

0.60734

11.32229

1.85390

0.12709

14.94563

2.02267

1.38550

-0.00861

-0.00221

0.05621
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000
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50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

41.08382

3.79597

62.93649

280.83088

26.77517

12.41719

727.01699

73.78934

226.23585

84.95520

3275.83999

167817.06727

48.87414

96.77365

31380.52496

31917.06707

2214.31408

14322.50315

181742.41829

1312.57226

FinalConcentration

55.15397

7.00732

67.88167

1286.60434

20.54191

1.89798

31.46825

140.41544

13.38759

6.20859

363.50849

36.89467

113.11792

42.47760

1637.91999

83908.53363

24.43707

48.38683

15690.26248

15958.53353

1107.15704

7161.25158

90871.20914

656.28613

Meas Value

27.57698

3.50366

33.94084

643.30217

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2
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72
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ISTD

6

6

6

45
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51
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59

60

24
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39

44

47

m/z
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Zr
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Cu

Zn
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Se

Sr

Y
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Cr

Mn

Fe
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P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-12T01:28:17-06:00

Type Sample

VialNumber 2505

Sample Name 160-36453-A-20-A

Data File Name 083SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120
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12080

80

80

80

80

80

94.1

93.9

96.2

88.5

90.6

Lower Limit

80

80

80
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%Recovery

73.2

110.8

118.6

94.4

97.42367757

15710619

11530602

18067722

7590353

9087986

0.06

0.45

0.38

1.12

0.87

Reference CPS

6844483

170597

3062065

378519

%RSD

0.85

0.38

0.18

1.39

0.402305792

14778070

10823290

17385947

6714036

8231979

3

2

3

2

3

CPS

5007381

189032

3632985

357222

Tune Step

3

2

3

2
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115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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45
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl
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Bi

Th
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Hf
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W

Re

Pt

Au
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La

Ce

Pr

Nd

Sm
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Cd

Sn
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Te

Cs

Nb

Mo

Ru

Rh

Pd

400
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2000

5000
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47.63514
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0.98695
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0.00516

0.00817

2325.70519

114.45561

269.70326
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0.18703
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2.28933
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-0.00557
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23.81757

5.36846

0.67955
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0.00258

0.00408
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134.85163

19.71958
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17.88861

0.09351

0.63789

9.72661

1.14466

0.05754

10.68402
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1.22403
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

106.3

72.0

94.3

73.7

102.9

103.1

89.1

103.1

100.3

99.6

100.2

104.9

130.8

100.0

106.3

102.7

102.9

99.6

100.9

105.1

105.9

%Recovery

98.3

94.3

90.4

99.3

5

25

5

3

20

10

5

5

5

10

10

4

50

2

5

50

50

100

100

200

5

ExpectedValue

5

0.5

100

100

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.31345

17.99395

4.71623

2.21197

20.57154

10.30994

4.45288

5.15431

5.01642

9.95983

10.02040

4.19468

65.39856

2.00010

5.31520

51.33932

51.47482

99.61730

100.93670

210.15100

5.29448

Meas Value

4.91275

0.47154

90.42323

99.28667

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-12T01:34:59-06:00

Type CRI

VialNumber 1101

Sample Name CCVL 1847444

Data File Name 084LCCV.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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TuneFileTuneStep

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.6

94.2

97.5

93.5

96.4

Lower Limit

80

80

80

80

%Recovery

77.8

85.6

90.3

93.7

97.02367757

15710619

11530602

18067722

7590353

9087986

1.24

0.31

0.91

0.85

0.95

Reference CPS

6844483

170597

3062065

378519

%RSD

0.28

0.09

0.83

0.24

0.602297237

15483701

10856809

17618307

7093631

8764172

3

2

3

2

3

CPS

5326040

145961

2765261

354554

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd
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120
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80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80
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89.1

90.0

96.3

80.8

81.5
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64.2
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99.4
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96.6
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89.4

93.3
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100.3
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2

3
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2

1
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5
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1

5

2

2
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2

2
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2

0.5

2

5

10

1

5
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ug/l
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ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l
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19.26588
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2.10023

1.82645

9.15866

1.83334

1.82369

9.65811

1.87977

0.50027

1.78720

4.66514

9.60453

0.89994

4.71623

10.42806

10.02770

0.55715

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193
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165
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115
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115
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

104.8

101.3

95.9

91.0

99.4

100.8

96.3

105.6

104.9

98.5

97.4

93.0

93.9

98.7

99.4

96.0

92.7

92.3

99.7

104.0

103.3

%Recovery

98.0

96.6

93.7

96.2

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

104.77820

50.66980

47.96000

90.96610

99.38537

100.82584

48.17437

105.55196

104.93316

98.54148

97.41514

93.01922

2347.80331

98.74084

99.40938

2399.41113

2317.24399

2307.71756

2491.72132

2599.05546

103.26283

Meas Value

98.02309

96.55433

187.40973

2404.82168

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-12T01:41:44-06:00

Type CCV

VialNumber 1102

Sample Name CCV 1847445

Data File Name 085_CCV.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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TuneFileTuneStep

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.8

93.7

96.9

93.0

95.1

Lower Limit

80

80

80

80

%Recovery

74.3

82.7

87.3

93.2

95.62367757

15710619

11530602

18067722

7590353

9087986

0.65

0.57

0.49

0.28

1.41

Reference CPS

6844483

170597

3062065

378519

%RSD

0.65

0.68

0.29

1.18

0.772264172

15050986

10803704

17507878

7056970

8640504

3

2

3

2

3

CPS

5086282

141082

2672005

352767

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

101.6

101.2

101.2

99.4

100.6

99.5

94.3

100.3

101.7

101.8

100.9

101.2

99.1

99.3

98.7

89.7

103.0

91.1

95.2

102.5

101.6

93.2

97.6

95.9

101.0

107.0

109.0

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.32054

101.16145

101.19939

99.39195

100.57201

99.54071

94.30164

100.28274

101.68015

10.17700

100.86877

101.22793

99.14476

99.33496

98.68819

89.69043

102.95294

18.22659

95.20928

102.54913

50.81084

93.21753

97.62311

47.96000

101.00438

106.95169

10.89551

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72
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72

72

205

208

209

232

238

178
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185

195

197

137

139
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146

147

107

111
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125

133
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105

Tl
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Hf
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W
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TuneStep

Page 1 of 1 Printed at: 1:47 AM on:12/12/2019Page 327 of 1586



Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02610

0.55180

-0.72841

-0.04632

-0.04685

0.01844

0.00470

0.02746

-0.02424

0.02929

0.03965

0.99086

0.02218

0.02545

0.50506

0.29827

1.29947

2.27518

-8.28961

0.00575

Meas Value

-0.09020

0.00325

2.55309

4.69421

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-12T01:48:29-06:00

Type CCB

VialNumber 4

Sample Name CCB 1843378

Data File Name 086_CCB.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.5

92.8

95.7

94.1

96.2

Lower Limit

80

80

80

80

%Recovery

75.8

81.9

87.4

88.8

93.72367757

15710619

11530602

18067722

7590353

9087986

0.86

0.58

1.03

0.57

0.80

Reference CPS

6844483

170597

3062065

378519

%RSD

1.03

1.00

0.45

0.53

0.782218359

15163082

10699839

17292628

7144176

8742647

3

2

3

2

3

CPS

5191131

139772

2677163

336033

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.02074

-0.02172

-0.00542

0.02341

0.00788

0.01788

0.12190

0.45432

0.00689

0.00238

0.17119

0.01726

0.02539

0.02742

0.02548

0.02464

0.01081

-0.00351

0.00792

-0.02994

-0.00706

0.05010

0.02770

0.55180

-0.18134

0.03139

0.03044

-0.00780

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72
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Comment

Operator LP 7700

QC Analyte Table

Acq Date Time 2019-12-12T02:22:09-06:00

Type CalStd

VialNumber 1103

Sample Name IC 1847446

Data File Name 091CALS.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

120

120

120

120

120

120

80

80

80

80

80

Upper Limit
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120

Lower Limit

80

80

80
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80100.6

98.0

98.9

100.3

97.5

98.9

15258008

10798361

17605544

7188821

8797915

%Recovery

93.6

96.9

97.7

105.5
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0.14
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Reference CPS

5322782

141536

2701875

333503

2236621

17652454

7005785

8700576

%RSD

0.58
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0.20

0.25

0.50

0.31

2

3

CPS
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351860

2250811

14949888

10676043

193

Tune Step

3

2

3

2

3

3

2

3

72

72

115

165

165

193

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

m/z

6

45

45

0.29

0.68

0.65

0.38

0.63

0.52

0.41

0.42

0.74

0.55

0.76

0.08

0.09

0.84

0.39

0.63

0.91

0.72

0.83

0.23

0.40

1.16

0.36

0.57

0.53

0.90

0.64

1.44

0.78

4394819

3833417

17481458
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4373409
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266246
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8985448

10400573
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2031482

3618479
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1474816
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9418419
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3

3

3

2

3

3

2

2

3

2

3

3

2

2

2

2

3

2

3

3

3

2

2

3

3

2

2

2

3
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193
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165

165
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72
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208

209

232

238
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185

195
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205

139
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141

146

147
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111
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121

125
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(Pb)

(Pb)

Pb

Bi

Th

U

Ta

W

Re

Pt

Au

Tl
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Ce

Pr

Nd
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Cd

Sn

Sb
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Ba
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Ru
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Pd

Ag

2

3

TuneFile
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Initial Calibration Verification (ICV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

103.2

88.6

96.6

104.5

106.6

106.5

107.0

103.3

105.6

97.0

99.0

98.4

98.7

103.0

105.6

100.5

99.5

99.5

98.6

105.9

102.3

%Recovery

103.4

104.8

105.1

101.2

100

50

50

100

100

100

50

100

100

100

100

100

1000

100

100

1000

1000

1000

1000

1000

100

ExpectedValue

100

100

200

1000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

103.20890

44.32157

48.31795

104.47010

106.55809

106.47445

53.48408

103.27396

105.56034

96.98439

98.95342

98.44747

986.86418

102.95798

105.60852

1004.76613

994.56416

995.09003

986.24168

1059.35313

102.34937

Meas Value

103.37066

104.83065

210.13507

1012.35428

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T02:28:53-06:00

Type ICV

VialNumber 1104

Sample Name ICV 1849707

Data File Name 092_ICV.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.3

99.0

98.9

99.9

99.6

Lower Limit

80

80

80

80

%Recovery

95.0

97.9

97.7

106.0

100.52236621

15258008

10798361

17605544

7188821

8797915

0.69

0.77

0.95

0.56

0.53

Reference CPS

5322782

141536

2701875

333503

%RSD

0.69

1.02

0.40

0.46

0.562248376

15004239

10687482

17407126

7183061

8761047

3

2

3

2

3

CPS

5057582

138599

2638456

353402

Tune Step

3

2

3

2

372

115

165

165

193
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In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

104.6

103.1

105.1

102.0

102.3

102.3

57.7

99.5

105.2

103.8

105.1

99.8

101.7

103.9

102.3

99.7

104.2

94.8

97.8

101.1

102.0

102.9

104.1

96.6

97.6

107.7

107.3

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.92598

103.06492

105.12135

102.03293

102.29669

102.26547

57.68568

99.54675

105.18304

10.37720

105.14277

99.80430

101.73359

103.88293

102.27570

99.65565

104.15821

18.95952

97.82560

101.07899

50.98242

102.86427

104.08008

48.31795

97.64263

107.66345

10.73090

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165
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72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111
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121

125

133
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101

103

105

Tl
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Bi

Th

U

Hf
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W

Re
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Au
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Pr

Nd
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Sn
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3
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Initial Calibration Blank (ICB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.04159

0.71856

-0.02047

0.08031

0.08016

0.16804

0.02375

0.03740

0.04601

0.04549

0.05640

0.53710

0.04814

0.04263

0.47129

0.57337

1.21545

1.52157

0.34046

0.05362

Meas Value

0.08365

0.02965

4.36062

0.87909

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T02:35:40-06:00

Type ICB

VialNumber 4

Sample Name ICB 1843378

Data File Name 093_ICB.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.3

99.1

99.6

99.8

101.0

Lower Limit

80

80

80

80

%Recovery

97.2

97.4

98.2

98.8

98.32236621

15258008

10798361

17605544

7188821

8797915

1.54

0.95

0.32

0.12

0.61

Reference CPS

5322782

141536

2701875

333503

%RSD

0.29

0.07

0.61

0.81

0.202197778

15149612

10699187

17528277

7175158

8885905

3

2

3

2

3

CPS

5172079

137900

2652924

329472

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.05080

0.01782

0.06652

0.05848

0.02101

0.05648

0.08945

0.64927

0.01433

0.00110

0.29330

0.01171

0.03385

0.03617

0.03401

0.03689

0.02021

0.00331

0.02455

0.06916

0.02982

0.11279

0.03462

0.71856

0.08688

0.03183

0.04123

0.00387

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb
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Ru
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Pd

2

3

TuneFile
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nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

101.0

75.2

93.8

104.8

104.7

103.8

110.8

94.9

96.5

97.0

98.9

103.6

107.6

103.5

111.4

103.2

100.5

104.9

98.0

98.7

98.2

%Recovery

100.9

102.1

95.3

100.3

5

25

5

3

20

10

5

5

5

10

10

4

50

2

5

50

50

100

100

200

5

ExpectedValue

5

0.5

100

100

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.04866

18.81094

4.68945

3.14441

20.94255

10.37804

5.54027

4.74691

4.82266

9.69705

9.88781

4.14371

53.77815

2.07072

5.57201

51.62033

50.27275

104.86348

97.97128

197.38901

4.91165

Meas Value

5.04360

0.51071

95.34342

100.28495

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T02:42:25-06:00

Type CRI

VialNumber 1101

Sample Name CRI 1847444

Data File Name 094LCCV.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 2:48 AM on:12/12/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.3

98.7

101.8

98.5

102.3

Lower Limit

80

80

80

80

%Recovery

99.2

98.1

100.9

101.1

101.52236621

15258008

10798361

17605544

7188821

8797915

5.75

0.86

5.02

0.40

4.50

Reference CPS

5322782

141536

2701875

333503

%RSD

3.36

0.58

5.59

0.92

4.152271146

15455216

10652601

17922780

7081570

9000534

3

2

3

2

3

CPS

5281138

138834

2725997

337018

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

89.3

87.7

94.3

81.1

79.0

89.6

69.8

92.5

88.6

99.5

90.9

90.4

90.6

91.1

91.7

90.9

91.1

93.4

93.8

89.6

89.6

90.5

88.6

93.8

98.7

96.6

107.2

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.78626

2.63009

18.85825

1.62164

0.78988

8.95864

6.97729

4.62577

8.86393

0.99540

4.54662

1.80802

1.81253

9.11298

1.83324

1.81825

9.10806

1.86855

0.46899

1.79229

4.48023

9.04897

0.88625

4.68945

9.87105

9.66107

0.53593

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Nd
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Interference Check Sample A (ICS-A) - US EPA Method  6020

FAILED

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

120000

0.434

0.8

120000

120000

120000

120000

120000

2400

QC High

1.388

0.7

20

120000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

2.28546

0.61618

1.14409

3.23476

0.11554

0.42586

0.97962

0.04968

0.26110

1.26688

0.56604

107963.95655

0.32188

1.42899

97999.15373

102223.43701

107488.84627

99938.14917

96429.28930

2068.00164

Meas Value

0.46070

0.00030

2.39900

99669.71294

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T02:49:07-06:00

Type ICSA

VialNumber 1105

Sample Name ICSA 1849708

Data File Name 095ICSA.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

87.5

93.8

92.0

86.5

85.3

Lower Limit

80

80

80

80

%Recovery

92.0

97.5

95.3

96.1

93.02236621

15258008

10798361

17605544

7188821

8797915

0.58

0.25

1.01

0.41

0.57

Reference CPS

5322782

141536

2701875

333503

%RSD

0.50

1.08

0.91

0.39

0.122079543

13350549

10124846

16198495

6216092

7504273

3

2

3

2

3

CPS

4894451

137959

2574668

320382

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2400

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.01034

0.07363

0.17397

0.08219

0.00059

0.15207

0.25787

0.47716

0.02085

0.02204

0.04062

0.49253

0.00503

0.54217

-0.00237

0.00717

0.00087

0.11418

0.31361

0.11341

0.02471

0.01080

0.03795

0.61618

2086.49878

-0.00572

-0.00536

0.00480

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl
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Th

U
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W
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Interference Check Sample AB (ICS-AB) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

42.7

81.0

102.7

93.1

102.5

105.5

104.3

103.8

98.6

96.0

94.7

101.6

104.0

92.5

101.9

95.2

99.1

105.1

97.6

95.6

100.5

%Recovery

100.5

97.5

95.5

96.0

50

25

2050

50

50

50

25

50

50

50

50

50

100000

50

50

100000

100000

100000

100000

100000

2100

ExpectedValue

50

50

100

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

21.34736

20.25894

2105.84527

46.54118

51.23857

52.76214

26.08630

51.88542

49.30147

47.98332

47.33346

50.78671

103961.58362

46.25700

50.94590

95180.18581

99136.80189

105086.91720

97617.86859

95589.28622

2111.17918

Meas Value

50.24361

48.73299

95.48939

95954.34685

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T02:55:57-06:00

Type ICSAB

VialNumber 1106

Sample Name ICSAB 1849709

Data File Name 096ICSB.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

87.8

94.9

92.0

86.2

85.7

Lower Limit

80

80

80

80

%Recovery

90.9

100.6

95.7

100.7

93.22236621

15258008

10798361

17605544

7188821

8797915

0.48

0.36

0.66

1.04

0.76

Reference CPS

5322782

141536

2701875

333503

%RSD

0.51

0.92

0.75

0.98

0.572084386

13398640

10248527

16192107

6197273

7539605

3

2

3

2

3

CPS

4840156

142426

2586377

335913

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

90.1

94.2

98.1

102.1

101.9

27.0

90.9

88.1

104.1

97.4

101.8

91.1

100.3

100.1

99.9

91.2

94.4

92.3

92.9

91.9

95.0

95.1

90.3

102.7

89.9

94.3

93.1

10

50

50

50

50

50

50

50

50

5

50

50

50

50

50

50

50

10

50

50

25

50

50

2050

50

50

5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

9.01491

47.09396

49.04010

51.03826

50.97472

13.50301

45.45436

44.06512

52.07324

4.87171

50.88659

45.56587

50.15278

50.04854

49.96389

45.57968

47.20080

9.22674

46.43176

45.95511

23.74373

47.56368

45.15245

2105.84527

44.93597

47.16024

4.65710

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

102.1

103.6

98.1

95.1

101.2

101.6

109.0

101.4

102.9

95.7

96.1

96.7

99.0

100.5

101.7

99.2

97.5

99.3

99.7

101.5

100.9

%Recovery

99.5

99.6

99.5

98.1

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

102.10824

51.81549

49.03018

95.14212

101.21999

101.64996

54.49341

101.38266

102.90513

95.74843

96.06861

96.70481

2475.78188

100.46377

101.69235

2480.46782

2436.25019

2482.27937

2493.12402

2537.14986

100.91218

Meas Value

99.47074

99.56228

198.99794

2452.05542

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T03:02:48-06:00

Type CCV

VialNumber 1102

Sample Name CCV 1847445

Data File Name 097_CCV.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 3:08 AM on:12/12/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.2

100.3

99.5

98.2

98.0

Lower Limit

80

80

80

80

%Recovery

91.9

97.4

97.8

105.0

99.72236621

15258008

10798361

17605544

7188821

8797915

0.18

0.79

0.62

0.37

0.63

Reference CPS

5322782

141536

2701875

333503

%RSD

0.83

0.91

0.26

1.64

0.662230783

14831454

10825652

17517893

7057270

8621986

3

2

3

2

3

CPS

4890088

137859

2643658

350273

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

99.5

100.0

100.3

98.8

98.2

99.0

99.7

98.6

100.6

100.6

100.8

97.4

100.6

99.8

100.1

92.4

100.6

93.7

95.0

100.5

100.8

100.2

100.9

98.1

96.5

102.2

103.8

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.89514

100.03275

100.29089

98.81004

98.19766

98.98519

99.69293

98.60757

100.62891

10.05652

100.81947

97.39446

100.56889

99.76549

100.11424

92.38338

100.59200

18.73297

94.95974

100.52826

50.38712

100.24239

100.88086

49.03018

96.46658

102.22825

10.37993

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.03335

0.49833

0.02109

0.05304

0.04721

-0.01424

0.00802

0.02842

0.04771

0.03537

0.09923

2.81171

0.02910

0.03342

2.70994

2.78956

4.52061

0.87819

0.01012

0.22920

Meas Value

0.15150

0.01790

2.58813

4.86811

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T03:09:32-06:00

Type CCB

VialNumber 4

Sample Name CCB 1843378

Data File Name 098_CCB.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.4

98.2

98.2

98.7

98.4

Lower Limit

80

80

80

80

%Recovery

92.4

95.6

96.7

98.6

97.72236621

15258008

10798361

17605544

7188821

8797915

0.96

0.76

0.78

0.66

0.32

Reference CPS

5322782

141536

2701875

333503

%RSD

0.56

0.28

0.71

0.36

0.472184291

15019371

10606424

17292456

7093518

8653633

3

2

3

2

3

CPS

4919533

135286

2611966

328701

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.03871

0.01079

0.04770

0.04045

0.01114

0.05294

0.06302

0.42595

0.00867

0.00489

0.20901

0.00932

0.02813

0.02414

0.02631

0.03085

0.01063

0.00309

0.01360

0.03450

0.01722

0.08329

0.02650

0.49833

0.56549

0.04051

0.02890

0.00375

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.22027

-0.00244

0.10090

0.51406

0.01769

0.19985

0.18546

1.48794

-0.01021

-0.47530

26.55116

0.80250

0.08138

0.32546

0.38998

24.18145

FinalConcentration

0.36775

-0.00334

2.99752

7.79116

6.66632

20.95018

19.56449

14.22104

0.11013

-0.00122

0.05045

0.25703

0.00885

0.09993

0.09273

0.74397

-0.00510

-0.23765

13.27558

0.40125

0.04069

0.16273

0.19499

12.09073

Meas Value

0.18387

-0.00167

1.49876

3.89558

3.33316

10.47509

9.78225

7.11052

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 088CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 451959

Operator LP 7700

Acq Date Time 2019-12-12T03:16:17-06:00

Type Sample

VialNumber 3101

Sample Name MB 160-451959/1-A

Data File Name 099SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

98.9

Lower Limit

80

80

80

80

80

80

80

80

99.9

100.4

97.9

98.3

99.1

98.3

2236621

15258008

10798361

17605544

7188821

8797915

1.11

0.28

0.46

0.70

0.75

Reference CPS

5322782

141536

2701875

333503

10616953

17440569

7065362

8703124

%RSD

1.05

1.35

0.56

0.53

0.37

3

2

3

CPS

4926306

135894

2613721

333219

2245251

14930797

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

92.6

96.0

96.7

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00212

0.00659

0.08871

0.01977

0.08722

0.04865

0.07288

0.00108

-0.01155

0.11175

0.13003

0.31963

-0.00784

-0.01656

0.00446

1.32486

-0.00352

0.00297

-0.00911

-0.01122

-0.00373

0.00329

-0.00013

14.92820

-0.00165

0.51406

0.65226

-0.01426

0.00106

0.00329

0.04435

0.00988

0.04361

0.02432

0.03644

0.00054

-0.00577

0.05587

0.06502

0.15981

-0.00392

-0.00828

0.00223

0.66243

-0.00176

0.00149

-0.00456

-0.00561

-0.00186

0.00164

-0.00007

7.46410

-0.00083

0.25703

0.32613

-0.00713

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile
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TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

66.94466

9.72062

2258.19198

2556.70945

2074.77339

2527.30914

1341.20693

102.19240

657.41298

1661.13821

2851.19051

196129.72335

582.42025

1219.14495

26944.39635

87431.25704

7043.36816

22375.31091

56326.81181

4534.19725

FinalConcentration

78.91170

1226.47395

970.53256

2335.31798

6.69447

0.97206

225.81920

255.67095

207.47734

252.73091

134.12069

10.21924

65.74130

166.11382

285.11905

19612.97234

58.24203

121.91449

2694.43963

8743.12570

704.33682

2237.53109

5632.68118

453.41973

Meas Value

7.89117

122.64740

97.05326

233.53180

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T03:22:58-06:00

Type Sample

VialNumber 3102

Sample Name LCSSRM 160-451959/2-A

Data File Name 100SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.8

98.2

97.5

97.4

96.5

Lower Limit

80

80

80

80

%Recovery

90.7

101.0

100.7

98.7

97.22236621

15258008

10798361

17605544

7188821

8797915

15.18

5.84

15.54

4.91

13.32

Reference CPS

5322782

141536

2701875

333503

%RSD

9.91

4.45

14.81

2.96

10.772173522

14459673

10606548

17165311

6999756

8487669

3

2

3

2

3

CPS

4825120

142905

2719844

329153

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table
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Pb
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Th
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Hf

Ta
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Re

Pt
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Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd
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ug/l
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ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l
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ug/l
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ug/l
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1427.78649

3.73514

175.89183

1213.05952

2.80997

0.80996
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-0.01923

0.04081

0.46505

3181.47059

339.15786

749.42785
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0.37351
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273.66504
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0.09352

1.22583

0.97206

145.77288

-0.00680

0.00010

0.01896

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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165
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139
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107

111

118

121

125

133

93

95

101

103

105

Tl
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W
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

39.08870

2.05983

613.25931

227.85662

39.21256

14.30338

1769.97836

113.54143

202.26489

27.39308

4116.04920

167313.99780

840.44287

203.59644

14278.74924

55835.83966

805.30411

10545.87006

77948.00739

601.07949

FinalConcentration

61.23687

11.50691

48.30183

7924.46233

19.54435

1.02992

306.62966

113.92831

19.60628

7.15169

884.98918

56.77071

101.13244

13.69654

2058.02460

83656.99890

420.22144

101.79822

7139.37462

27917.91983

402.65205

5272.93503

38974.00370

300.53974

Meas Value

30.61844

5.75345

24.15092

3962.23116

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T03:29:39-06:00

Type Sample

VialNumber 3103

Sample Name 160-36457-B-1-A

Data File Name 101SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 3:34 AM on:12/12/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120
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12080

80

80

80

80

80

95.6

98.5

99.5

93.3

94.1

Lower Limit

80

80

80

80

%Recovery

89.5

133.6

138.0

101.7

100.52236621

15258008

10798361

17605544

7188821

8797915

1.07

0.65

0.83

0.59

0.90

Reference CPS

5322782

141536

2701875

333503

%RSD

0.68

0.67

0.30

0.38

0.162246704

14579653

10638457

17516322
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3

2

3

2

3

CPS

4766418
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3729657

339248
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3

2

3

2
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193
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Ir (IS)

Ir (IS)

m/z

6
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb
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Th

U

Hf

Ta

W

Re

Pt

Au
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Ce

Pr
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Cd

Sn
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Te

Cs

Nb

Mo

Ru

Rh
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200
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2000
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2000
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ug/l
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ug/l

ug/l
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ug/l

5.89670
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2.14441
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1.32173
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0.90842

-0.00133

0.01341
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5099.65779

69.32685

175.66136
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101.80734

29.63385

0.92751
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3.59569
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0.66086
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0.45421
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0.00670
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14.81693
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10.05559

1.79784
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16.79565

1.02992

30.23107

-0.00513

-0.00184

0.10859

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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115
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

40.88107

2.17628

321.08326

199.98787

73.99849

14.75641

2388.90411

89.07770

206.48434

29.93076

4405.44399

183488.16826

697.69998

138.33522

13449.44035

53529.54106

887.24096

10175.44290

85251.03111

643.82791

FinalConcentration

65.41847

10.10875

43.46671

7560.05055

20.44053

1.08814

160.54163

99.99393

36.99924

7.37820

1194.45205

44.53885

103.24217

14.96538

2202.72199

91744.08413

348.84999

69.16761

6724.72017

26764.77053

443.62048

5087.72145

42625.51556

321.91395

Meas Value

32.70923

5.05438

21.73335

3780.02527

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T03:36:20-06:00

Type Sample

VialNumber 3104

Sample Name 160-36457-B-2-A

Data File Name 102SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 3:41 AM on:12/12/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.7

99.2

99.9

92.7

95.2

Lower Limit

80

80

80

80

%Recovery

88.9

136.2

137.2

101.6

99.92236621

15258008

10798361

17605544

7188821

8797915

0.36

0.14

0.54

0.79

0.35

Reference CPS

5322782

141536

2701875

333503

%RSD

0.30

0.79

0.47

0.58

0.502234343

14601372

10710234

17589969

6666650

8371457

3

2

3

2

3

CPS

4731839

192814

3707540

338697

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200
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2000

5000

200

200
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2000

400
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2000

1000

200

2000

100

1000
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20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

10.80283

217.04047

2.06847

59.09038

115.54860

1.32541

0.10685

0.95653

-0.00197

0.01934

0.00841

5714.84171

68.83307

171.09324

21.69021

99.85172

29.02997

2.27333

18.84329

19.77222

3.80071

0.29427

31.44711

2.17628

338.97567

-0.00993

0.00071

0.21034

5.40141

108.52024

1.03424

29.54519

57.77430

0.66270

0.05343

0.47826

-0.00098

0.00967

0.00421

2857.42086

34.41654

85.54662

10.84511

49.92586

14.51498

1.13667

9.42164

9.88611

1.90036

0.14714

15.72355

1.08814

169.48784

-0.00497

0.00035

0.10517

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3
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2
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3

2

2

2
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000
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5000
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2000

2000

50000

100000
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100000

100000

2000

High Value

1000
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50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

39.81440

1.88319

554.97759

236.10217

49.18602

17.60142

2197.28434

127.34683

229.35737

32.67479

4119.96259

163401.79479

4440.88507

371.61246

15532.88653

60520.20903

902.04115

9801.65807

77432.85811

440.16096

FinalConcentration

63.07447

11.32047

46.30215

13466.17684

19.90720

0.94159

277.48880

118.05108

24.59301

8.80071

1098.64217

63.67342

114.67868

16.33739

2059.98129

81700.89740

2220.44254

185.80623

7766.44326

30260.10452

451.02058

4900.82903

38716.42905

220.08048

Meas Value

31.53724

5.66024

23.15107

6733.08842

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3
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45

45
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45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T03:43:03-06:00

Type Sample

VialNumber 3105

Sample Name 160-36457-B-3-A

Data File Name 103SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.2

98.4

98.2

92.0

94.0

Lower Limit

80

80

80

80

%Recovery

87.5

130.4

133.7

100.7

98.12236621

15258008

10798361

17605544

7188821

8797915

0.68

0.15

0.39

0.19

0.37

Reference CPS

5322782

141536

2701875

333503

%RSD

0.37

0.26

0.98

1.50

0.462194120

14377617

10623572

17294583

6615984

8270168

3

2

3

2

3

CPS

4657614

184608

3612820

335928

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

5.87483

191.91964

2.15226

63.85015

151.82399

1.23278

0.07449

0.71313

0.00035

0.02065

-0.01393

6630.91184

70.89958

189.46914

24.60549

120.97829

38.36858

1.11548

37.47238

19.66450

4.02844

0.29722

25.37672

1.88319

89.90219

-0.01660

-0.00205

0.22708

2.93742

95.95982

1.07613

31.92508

75.91200

0.61639

0.03725

0.35657

0.00018

0.01033

-0.00696

3315.45592

35.44979

94.73457

12.30275

60.48915

19.18429

0.55774

18.73619

9.83225

2.01422

0.14861

12.68836

0.94159

44.95110

-0.00830

-0.00102

0.11354

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au
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Ce

Pr

Nd
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Cd
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Te

Cs

Nb

Mo
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Rh

Pd

2

3
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

38.46375

1.60354

172.07198

148.35298

41.03791

11.85498

1843.06937

76.56894

209.16919

25.35444

2137.96275

161368.86461

263.22516

73.68729

14001.67113

72864.71364

479.99350

9610.78655

65489.95712

322.52012

FinalConcentration

58.75476

14.97057

41.93899

28107.01922

19.23187

0.80177

86.03599

74.17649

20.51895

5.92749

921.53468

38.28447

104.58460

12.67722

1068.98138

80684.43231

131.61258

36.84365

7000.83556

36432.35682

239.99675

4805.39328

32744.97856

161.26006

Meas Value

29.37738

7.48528

20.96949

14053.50961

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T03:49:46-06:00

Type Sample

VialNumber 3106

Sample Name 160-36457-B-4-A

Data File Name 104SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 3:55 AM on:12/12/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.6

98.5

97.9

92.0

92.4

Lower Limit

80

80

80

80

%Recovery

88.9

138.5

140.0

100.4

97.62236621

15258008

10798361

17605544

7188821

8797915

0.92

1.37

0.23

0.99

1.17

Reference CPS

5322782

141536

2701875

333503

%RSD

0.28

0.92

0.24

0.92

0.432183428

14276023

10631970

17244415

6613864

8133269

3

2

3

2

3

CPS

4729883

196093

3783812

334867

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.79607

188.10530

2.15972

77.16330

193.55033

1.20223

0.08073

0.65628

-0.00223

0.02511

0.00365

3823.48548

64.76415

166.95307

20.78443

94.28971

25.96491

0.83656

9.41269

20.05459

4.33458

0.28763

24.31692

1.60354

61.30128

-0.01262

-0.00212

0.18298

1.39803

94.05265

1.07986

38.58165

96.77517

0.60112

0.04036

0.32814

-0.00112

0.01256

0.00183

1911.74274

32.38208

83.47654

10.39221

47.14485

12.98246

0.41828

4.70634

10.02730

2.16729

0.14382

12.15846

0.80177

30.65064

-0.00631

-0.00106

0.09149

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce

Pr

Nd

Sm
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Cd

Sn
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Te
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Nb
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Pd

2

3
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

33.28539

1.17537

174.31018

190.69792

28.07638

17.90891

2675.30094

126.45712

274.70538

34.71003

4537.89351

172027.61251

274.05651

99.59365

15303.03879

89530.20074

644.35687

12046.03631

99231.75205

322.20939

FinalConcentration

95.30374

13.89111

62.69996

26887.75767

16.64270

0.58769

87.15509

95.34896

14.03819

8.95446

1337.65047

63.22856

137.35269

17.35501

2268.94676

86013.80626

137.02825

49.79682

7651.51940

44765.10037

322.17844

6023.01815

49615.87603

161.10470

Meas Value

47.65187

6.94556

31.34998

13443.87884

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T03:56:28-06:00

Type Sample

VialNumber 3107

Sample Name 160-36457-B-5-A

Data File Name 105SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 4:01 AM on:12/12/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.4

97.1

98.0

89.9

92.5

Lower Limit

80

80

80

80

%Recovery

84.8

145.4

149.3

100.1

97.52236621

15258008

10798361

17605544

7188821

8797915

0.38

0.27

0.21

0.31

0.54

Reference CPS

5322782

141536

2701875

333503

%RSD

0.33

1.07

0.25

0.96

0.522179956

14258433

10489691

17254962

6464540

8136955

3

2

3

2

3

CPS

4511992

205856

4033769

333864

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.65322

168.61815

2.37112

84.38152

213.22142

1.12950

0.10805

0.59598

0.00434

0.01331

-0.00561

6812.77329

102.69876

299.06600

43.95622

185.57133

49.77201

0.45509

3.50923

22.00622

4.59039

0.26630

30.52670

1.17537

37.48566

-0.01799

-0.00608

0.26263

0.82661

84.30908

1.18556

42.19076

106.61071

0.56475

0.05402

0.29799

0.00217

0.00665

-0.00281

3406.38665

51.34938

149.53300

21.97811

92.78567

24.88600

0.22755

1.75462

11.00311

2.29519

0.13315

15.26335

0.58769

18.74283

-0.00899

-0.00304

0.13131

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

24.42015

0.95080

81.63181

122.93152

19.02390

15.82227

3294.17326

89.04239

209.36983

22.25710

2511.69266

117676.69345

32.66405

34.73425

12969.82200

92151.82696

266.77355

9873.70920

72371.14722

163.06439

FinalConcentration

82.64829

16.26938

36.38202

40566.95574

12.21008

0.47540

40.81591

61.46576

9.51195

7.91113

1647.08663

44.52119

104.68492

11.12855

1255.84633

58838.34672

16.33202

17.36712

6484.91100

46075.91348

133.38678

4936.85460

36185.57361

81.53219

Meas Value

41.32415

8.13469

18.19101

20283.47787

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T04:03:12-06:00

Type Sample

VialNumber 3108

Sample Name 160-36457-B-6-A

Data File Name 106SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 4:08 AM on:12/12/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.5

96.9

97.7

90.9

93.0

Lower Limit

80

80

80

80

%Recovery

86.6

147.8

149.8

99.2

96.72236621

15258008

10798361

17605544

7188821

8797915

2.46

0.48

2.11

0.74

2.09

Reference CPS

5322782

141536

2701875

333503

%RSD

1.53

0.59

0.84

0.62

1.902163703

14260599

10468888

17204428

6538000

8180811

3

2

3

2

3

CPS

4609810

209177

4046351

330793

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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157.38455

2.08315

93.85762
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0.86603

0.07614
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0.00406

0.01951

-0.02869
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3

3
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3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2
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3

2

2

2
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Sample Report 

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

33.38646

2.62711

180.67141

139.04684

27.69127

17.37643

8666.73467

111.12603

175.31488

31.48792

13335.33415

132902.83312

222.25856

62.92875

11348.11409

40131.67381

1237.26656

7517.98716

176568.34183

798.00138

FinalConcentration

41.15651

6.19979

36.88592

6187.48093

16.69323

1.31355

90.33570

69.52342

13.84564

8.68822

4333.36734

55.56301

87.65744

15.74396

6667.66708

66451.41656

111.12928

31.46438

5674.05704

20065.83691

618.63328

3758.99358

88284.17092

399.00069

Meas Value

20.57825

3.09989

18.44296

3093.74047

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9
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23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T04:09:56-06:00

Type Sample

VialNumber 3109

Sample Name 160-36457-B-7-A

Data File Name 107SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.7

96.2

96.9

90.2

92.8

Lower Limit

80

80

80

80

%Recovery

80.5

120.7

123.6

95.5

94.52236621

15258008

10798361

17605544

7188821

8797915

0.64

0.22

0.63

0.88

0.49

Reference CPS

5322782

141536

2701875

333503

%RSD

0.57

1.12

0.30

1.19

0.172114164

13986010

10389137

17057410

6483388

8162747

3

2

3

2

3

CPS

4287027

170903

3340810

318407

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb
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Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000
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200
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5000
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200
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ug/l
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ug/l
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ug/l

ug/l
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ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.36681

104.43923

1.38831

49.48599

46.83131

1.17129

0.08559

0.80846

-0.00101

0.01749

0.08478

10709.99675

41.39484

123.24815

15.94690

83.80677

33.92858

1.49170
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0.34058

27.79075
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-0.00290
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0.69415
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0.40423

-0.00050
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0.04239
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20.69742
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0.74585

4.73265
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1.16076
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13.89538

1.31355

12.00993

-0.00598

-0.00145

0.25454

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

26.87072

1.72670

311.36091

142.33754

11.01475

18.04959

3404.56993

144.69027

123.60428

20.37196

10178.32600

69105.96933

64.82944

25.40368

10031.20300

33530.75522

1593.85103

6524.02559

182660.98498

528.33728

FinalConcentration

37.42822

5.63718

29.36194

7142.23937

13.43536

0.86335

155.68046

71.16877

5.50737

9.02479

1702.28496

72.34513

61.80214

10.18598

5089.16300

34552.98467

32.41472

12.70184

5015.60150

16765.37761

796.92552

3262.01279

91330.49249

264.16864

Meas Value

18.71411

2.81859

14.68097

3571.11969

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T04:16:40-06:00

Type Sample

VialNumber 3110

Sample Name 160-36457-B-8-A

Data File Name 108SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.6

95.8

96.6

90.7

92.6

Lower Limit

80

80

80

80

%Recovery

81.6

120.9

124.3

94.8

94.62236621

15258008

10798361

17605544

7188821

8797915

0.77

0.40

0.90

0.80

0.35

Reference CPS

5322782

141536

2701875

333503

%RSD

0.42

0.93

0.64

0.90

0.932115159

13974375

10343562

17009506

6520325

8147753

3

2

3

2

3

CPS

4341534

171147

3359210

316144

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000
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200

200

2000

400

2000

2000

1000

200

2000

100
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20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.23839

75.92115

1.52445

40.50103

33.88489

0.98264

0.07549

0.47402

-0.00255

0.03241

-0.01283

11542.94778

30.62349

106.60916

13.06125

72.03548

32.84429

1.00602

2.94995

18.90748

0.94438

0.57571

29.12747

1.72670

23.28584

-0.01546

-0.00687

0.32731

0.61920

37.96058

0.76223

20.25051

16.94244

0.49132

0.03775

0.23701

-0.00128

0.01620

-0.00642

5771.47389

15.31175

53.30458

6.53063

36.01774

16.42214

0.50301

1.47497

9.45374

0.47219

0.28785

14.56374

0.86335

11.64292

-0.00773

-0.00343

0.16366

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

104.4

73.9

101.0

102.9

104.3

104.4

105.8

104.7

97.3

98.0

98.0

120.4

121.1

104.6

111.8

101.3

106.6

105.0

95.4

109.0

104.9

%Recovery

101.3

98.8

95.7

95.4

5

25

5

3

20

10

5

5

5

10

10

4

50

2

5

50

50

100

100

200

5

ExpectedValue

5

0.5

100

100

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.21889

18.46310

5.04943

3.08701

20.86191

10.44080

5.29164

5.23557

4.86510

9.79918

9.80278

4.81501

60.57081

2.09154

5.58827

50.63747

53.28604

104.97481

95.40525

217.92243

5.24331

Meas Value

5.06741

0.49423

95.73559

95.38287

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2
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72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9
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23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T04:23:25-06:00

Type CRI

VialNumber 1101

Sample Name CCVL 1847444

Data File Name 109LCCV.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.8

98.0

95.9

97.2

96.6

Lower Limit

80

80

80

80

%Recovery

88.2

94.4

92.5

98.6

93.92236621

15258008

10798361

17605544

7188821

8797915

0.58

0.63

0.37

0.26

0.84

Reference CPS

5322782

141536

2701875

333503

%RSD

0.31

0.52

0.87

1.11

1.062100691

14612547

10584769

16876784

6987035

8499248

3

2

3

2

3

CPS

4692911

133559

2499494

328866

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

91.4

91.9

92.1

82.1

82.4

86.3

68.1

87.8

91.8

100.8

91.3

122.7

91.8

91.5

92.6

93.0

95.6

97.1

94.6

90.8

93.0

92.4

91.0

101.0

99.8

97.7

105.6

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.82882

2.75689

18.41541

1.64185

0.82359

8.63213

6.80658

4.38859

9.18477

1.00850

4.56662

2.45387

1.83555

9.15268

1.85300

1.86015

9.56350

1.94123

0.47306

1.81595

4.65186

9.23606

0.91045

5.04943

9.97955

9.77468

0.52778

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te
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Pd

2

3

TuneFile
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

102.2

103.5

97.1

94.8

100.1

100.7

103.2

102.4

102.3

95.7

95.9

95.3

97.7

99.7

101.3

97.8

95.6

96.1

98.4

101.6

100.9

%Recovery

99.6

99.2

98.7

96.6

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

102.15567

51.75913

48.53561

94.75163

100.12555

100.72882

51.62394

102.37838

102.26274

95.71209

95.90080

95.30780

2442.99736

99.71517

101.31653

2445.03127

2388.84979

2401.46217

2459.94695

2540.24499

100.91410

Meas Value

99.57736

99.18188

197.39595

2415.65022

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T04:30:07-06:00

Type CCV

VialNumber 1102

Sample Name CCV 1847445

Data File Name 110_CCV.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.2

96.6

97.5

95.8

96.9

Lower Limit

80

80

80

80

%Recovery

86.2

92.2

92.7

99.7

95.52236621

15258008

10798361

17605544

7188821

8797915

0.25

0.18

0.93

0.47

1.68

Reference CPS

5322782

141536

2701875

333503

%RSD

0.48

1.09

0.72

1.33

0.772136858

14529268

10427959

17162657

6884087

8522887

3

2

3

2

3

CPS

4590453

130563

2504119

332511

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

99.4

99.8

100.4

99.0

99.9

99.8

100.6

98.5

100.5

100.1

100.3

96.7

99.6

99.6

99.9

92.1

100.2

92.5

94.3

100.1

100.0

98.3

99.5

97.1

96.5

103.0

104.5

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.88867

99.84585

100.42382

98.95334

99.94923

99.77899

100.56664

98.53569

100.45970

10.00873

100.28150

96.72928

99.57908

99.55732

99.88222

92.11479

100.15213

18.50243

94.30049

100.10113

49.99926

98.32333

99.47296

48.53561

96.45487

102.95249

10.44636

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf
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W

Re

Pt

Au
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Ce

Pr

Nd
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Cd

Sn
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3

TuneFile
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02797

0.39469

-0.07216

0.00975

0.03549

0.05662

0.02094

0.00792

-0.00718

0.00958

0.08060

0.48378

0.02069

0.01461

0.45904

0.41114

0.45102

-1.31043

-0.81854

0.02912

Meas Value

0.06592

0.01138

1.58513

-1.27401

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T04:36:52-06:00

Type CCB

VialNumber 4

Sample Name CCB 1843378

Data File Name 111_CCB.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.6

95.8

96.0

97.6

96.7

Lower Limit

80

80

80

80

%Recovery

87.0

90.9

91.7

94.8

93.52236621

15258008

10798361

17605544

7188821

8797915

0.61

0.90

0.23

0.53

0.55

Reference CPS

5322782

141536

2701875

333503

%RSD

0.70

0.50

0.13

0.85

0.402091078

14428775

10339640

16902527

7016573

8506056

3

2

3

2

3

CPS

4632545

128598

2477620

316301

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.03623

0.00268

0.01726

0.03394

0.00774

0.03220

0.05270

0.35295

0.00691

-0.00004

0.14595

0.04318

0.01218

0.01002

0.01199

0.01151

0.01027

0.00183

0.01131

0.01692

0.01111

0.07750

0.01203

0.39469

0.09766

0.01030

0.01038

0.00071

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

25.55333

1.98941

179.75266

127.46236

30.65730

16.60327

1798.46222

105.48138

266.62821

22.22341

8065.26426

163062.33186

532.28047

112.33355

11239.66932

53597.94175

453.80008

8461.53851

134124.72206

425.41110

FinalConcentration

60.81691

10.91230

35.46647

20613.36898

12.77666

0.99471

89.87633

63.73118

15.32865

8.30164

899.23111

52.74069

133.31410

11.11170

4032.63213

81531.16593

266.14024

56.16678

5619.83466

26798.97088

226.90004

4230.76925

67062.36103

212.70555

Meas Value

30.40846

5.45615

17.73324

10306.68449

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T04:43:35-06:00

Type Sample

VialNumber 3111

Sample Name 160-36457-B-9-A

Data File Name 112SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.5

95.3

96.5

90.1

91.8

Lower Limit

80

80

80

80

%Recovery

82.6

131.8

135.0

95.5

94.42236621

15258008

10798361

17605544

7188821

8797915

0.79

0.87

0.60

0.70

1.67

Reference CPS

5322782

141536

2701875

333503

%RSD

0.59

0.93

0.12

1.09

0.652112425

13958081

10288215

16992212

6478772

8077075

3

2

3

2

3

CPS

4395345

186543

3648534

318659

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.51825

169.88581

2.58642

73.19961

168.30574

1.15052

0.15725

0.95575

-0.00138

0.02311

0.06576

5009.13342

67.47162

187.04024

25.83859

128.24009

39.49663

0.45172

5.75063

20.38406

3.65374

0.32672

38.96212

1.98941

13.04753

-0.01258

0.00021

0.21039

0.75912

84.94290

1.29321

36.59980

84.15287

0.57526

0.07862

0.47787

-0.00069

0.01155

0.03288

2504.56671

33.73581

93.52012

12.91929

64.12005

19.74831

0.22586

2.87531

10.19203

1.82687

0.16336

19.48106

0.99471

6.52376

-0.00629

0.00011

0.10520

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165
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72

72

72

72

205

208

209
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238
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195

197
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140

141

146

147
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125
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105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

19.23080

1.20264

180.82005

120.32264

20.76319

21.94670

1391.95193

77.90795

198.15228

20.40674

631.71260

141886.75675

119.30430

42.09919

13296.30215

68596.87133

397.52634

9509.39798

40334.79910

271.89952

FinalConcentration

91.52355

15.20188

28.18178

41300.93519

9.61540

0.60132

90.41002

60.16132

10.38159

10.97335

695.97597

38.95397

99.07614

10.20337

315.85630

70943.37837

59.65215

21.04960

6648.15107

34298.43566

198.76317

4754.69899

20167.39955

135.94976

Meas Value

45.76177

7.60094

14.09089

20650.46759

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T04:50:19-06:00

Type Sample

VialNumber 3112

Sample Name 160-36457-B-10-A

Data File Name 113SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 4:55 AM on:12/12/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.2

96.5

95.8

91.6

92.0

Lower Limit

80

80

80

80

%Recovery

84.0

143.6

144.6

100.7

95.22236621

15258008

10798361

17605544

7188821

8797915

0.87

0.45

0.95

0.29

0.36

Reference CPS

5322782

141536

2701875

333503

%RSD

0.74

1.33

0.72

0.69

0.542130334

13916292

10423993

16860054

6586683

8090074

3

2

3

2

3

CPS

4471295

203257

3906520

335671

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.47171

198.75642

2.66963

120.24991

295.14713

0.87772

0.23788

0.60470

-0.00080

0.02161

0.01193

1141.57694

198.14006

660.89473

99.86214

467.91396

89.80714

0.57600

1.45577

20.96967

2.82243

0.23330

48.26099

1.20264

197.98457

-0.01574

-0.00331

0.17060

0.73586

99.37821

1.33482

60.12496

147.57357

0.43886

0.11894

0.30235

-0.00040

0.01081

0.00596

570.78847

99.07003

330.44736

49.93107

233.95698

44.90357

0.28800

0.72788

10.48484

1.41121

0.11665

24.13050

0.60132

98.99229

-0.00787

-0.00165

0.08530

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165
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115

115

115

165

165
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72
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205

208

209

232

238

178

181
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197
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139
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118
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105

Tl

Pb
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Th

U

Hf

Ta

W

Re
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Nb
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3
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Sample Report 

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

37.37835

1.79056

143.02927

156.29131

59.08986

31.68410

4195.45080

219.45729

340.53647

34.56351

9733.99698

227400.56742

84.87417

79.97162

16794.49844

66638.61943

1472.62075

9339.57077

196190.49854

580.87283

FinalConcentration

66.68769

12.40442

47.16019

14862.09286

18.68917

0.89528

71.51464

78.14565

29.54493

15.84205

2097.72540

109.72864

170.26824

17.28176

4866.99849

113700.28371

42.43708

39.98581

8397.24922

33319.30971

736.31038

4669.78539

98095.24927

290.43641

Meas Value

33.34385

6.20221

23.58010

7431.04643

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T04:57:00-06:00

Type Sample

VialNumber 3201

Sample Name 160-36457-B-11-A

Data File Name 114SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 5:02 AM on:12/12/2019

QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

88.9

94.8

96.0

87.5

89.5

Lower Limit

80

80

80

80

%Recovery

77.0

132.2

136.3

95.0

93.12236621

15258008

10798361

17605544

7188821

8797915

0.42

2.06

0.68

1.94

1.11

Reference CPS

5322782

141536

2701875

333503

%RSD

1.06

1.84

0.53

1.78

0.412082743

13559717

10235420

16909155

6287352

7874621

3

2

3

2

3

CPS

4099108

187158

3683177

316824

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

8.45197

173.94020

2.22181

79.14556

80.22566

1.24348

0.12741

0.90046

0.00082

0.02241

-0.00051

8438.41415

96.80622

269.24753

36.08135

177.94696

61.61896

0.40937

39.82374

20.83555

5.10685

0.44516

25.68129

1.79056

21.74150

-0.01364

-0.00143

0.42619

4.22599

86.97010

1.11091

39.57278

40.11283

0.62174

0.06371

0.45023

0.00041

0.01120

-0.00026

4219.20707

48.40311

134.62377

18.04068

88.97348

30.80948

0.20469

19.91187

10.41778

2.55343

0.22258

12.84064

0.89528

10.87075

-0.00682

-0.00072

0.21309

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139
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141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au
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Sn
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Nb
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Ru
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Pd
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3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

24.26378

0.85077

88.19407

86.25442

30.48162

20.76325

1993.79710

88.46632

154.56355

19.36343

1230.61615

100452.38837

28.94917

27.54073

13665.54019

92135.25717

383.02240

10439.92679

59013.04160

175.20121

FinalConcentration

56.64453

17.66260

32.83020

42403.19399

12.13189

0.42538

44.09703

43.12721

15.24081

10.38162

996.89855

44.23316

77.28177

9.68171

615.30808

50226.19419

14.47458

13.77036

6832.77010

46067.62859

191.51120

5219.96339

29506.52080

87.60060

Meas Value

28.32227

8.83130

16.41510

21201.59700

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T05:03:42-06:00

Type Sample

VialNumber 3202

Sample Name 160-36457-B-12-A

Data File Name 115SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 5:09 AM on:12/12/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.8

96.0

95.8

89.9

90.6

Lower Limit

80

80

80

80

%Recovery

83.2

129.7

135.6

96.0

93.92236621

15258008

10798361

17605544

7188821

8797915

0.10

0.67

0.63

0.82

0.29

Reference CPS

5322782

141536

2701875

333503

%RSD

1.11

0.21

0.90

0.43

0.122099087

13858557

10371586

16864195

6465738

7969927

3

2

3

2

3

CPS

4431062

183532

3664235

320116

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.64470

119.10534

1.89209

88.97781

47.75450

0.84951

0.07869

0.43406

-0.00103

0.00789

-0.02469

2480.42244

257.26882

601.33250

73.87976

302.79164

55.83282

0.37348

0.47491

20.24298

2.67588

0.29669

18.11387

0.85077

24.12974

-0.01110

-0.00317

0.20391

0.32235

59.55267

0.94605

44.48891

23.87725

0.42475

0.03935

0.21703

-0.00052

0.00394

-0.01234

1240.21122

128.63441

300.66625

36.93988

151.39582

27.91641

0.18674

0.23745

10.12149

1.33794

0.14835

9.05694

0.42538

12.06487

-0.00555

-0.00158

0.10196

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

30.62636

1.71018

95.51102

134.63871

25.14460

15.35914

2125.43557

114.70435

174.31278

25.62306

7171.46505

136778.06711

35.28645

43.98557

46436.69457

43031.79543

516.00841

7758.78060

191245.45564

586.13707

FinalConcentration

61.82621

8.42850

45.43982

13615.37726

15.31318

0.85509

47.75551

67.31935

12.57230

7.67957

1062.71779

57.35218

87.15639

12.81153

3585.73252

68389.03355

17.64322

21.99278

23218.34728

21515.89771

258.00421

3879.39030

95622.72782

293.06854

Meas Value

30.91311

4.21425

22.71991

6807.68863

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T05:10:23-06:00

Type Sample

VialNumber 3203

Sample Name 160-36457-B-13-A

Data File Name 116SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 5:15 AM on:12/12/2019

QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.7

95.1

96.6

89.8

91.1

Lower Limit

80

80

80

80

%Recovery

79.8

131.9

135.1

93.4

91.62236621

15258008

10798361

17605544

7188821

8797915

0.63

0.58

0.47

0.78

0.76

Reference CPS

5322782

141536

2701875

333503

%RSD

0.59

0.87

0.74

1.13

0.432048540

13681323

10270371

16999366

6454048

8012315

3

2

3

2

3

CPS

4247563

186643

3651128

311472

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.47910

149.21332

2.06123

67.52612

14.89877

1.12809

0.08591

0.57672

-0.00235

0.01376

0.08534

5925.86267

76.48105

189.09075

24.36124

117.80225

33.86526

0.36413

0.47818

20.23494

2.60112

0.21005

40.75552

1.71018

3.97027

-0.01472

-0.00271

0.26338

0.73955

74.60666

1.03062

33.76306

7.44939

0.56404

0.04296

0.28836

-0.00118

0.00688

0.04267

2962.93133

38.24052

94.54538

12.18062

58.90112

16.93263

0.18206

0.23909

10.11747

1.30056

0.10502

20.37776

0.85509

1.98513

-0.00736

-0.00135

0.13169

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

33.05275

1.77416

98.64651

148.91770

20.28083

14.23370

1243.86463

91.30774

183.92897

28.11708

2552.13717

153531.67090

36.95559

40.39180

12650.34752

52922.29634

452.33189

9169.00204

65490.84165

501.43845

FinalConcentration

79.40876

12.06973

35.52471

20353.45731

16.52638

0.88708

49.32326

74.45885

10.14041

7.11685

621.93232

45.65387

91.96449

14.05854

1276.06859

76765.83545

18.47779

20.19590

6325.17376

26461.14817

226.16595

4584.50102

32745.42082

250.71923

Meas Value

39.70438

6.03487

17.76236

10176.72865

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T05:17:05-06:00

Type Sample

VialNumber 3204

Sample Name 160-36457-B-14-A

Data File Name 117SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 5:22 AM on:12/12/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.3

96.0

96.0

90.1

91.8

Lower Limit

80

80

80

80

%Recovery

81.7

134.3

139.3

95.2

93.22236621

15258008

10798361

17605544

7188821

8797915

0.14

0.98

0.52

1.18

0.42

Reference CPS

5322782

141536

2701875

333503

%RSD

0.83

0.78

0.44

0.30

0.492084962

13934198

10368440

16903667

6475174

8077976

3

2

3

2

3

CPS

4348644

190099

3763617

317405

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.86660

198.15902

2.55666

90.12821

42.13228

1.21497

0.07221

0.56298

-0.00330

0.01522

-0.02496

2902.72147

78.16176

206.74096

27.79322

134.31509

35.88519

0.41064

0.20135

21.78650

3.35920

0.77037

63.19234

1.77416

3.79674

-0.01338

-0.00167

0.18489

0.93330

99.07951

1.27833

45.06410

21.06614

0.60749

0.03611

0.28149

-0.00165

0.00761

-0.01248

1451.36074

39.08088

103.37048

13.89661

67.15754

17.94259

0.20532

0.10067

10.89325

1.67960

0.38518

31.59617

0.88708

1.89837

-0.00669

-0.00083

0.09245

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 5:22 AM on:12/12/2019Page 359 of 1586



Sample Report 

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

28.54123

1.92834

182.46732

100.48045

28.47401

28.86525

2521.67116

207.10735

157.84382

17.14945

15768.47624

102869.88866

35.67523

23.39600

8409.09269

22617.56495

791.41520

5195.06589

268932.38910

659.68920

FinalConcentration

23.31009

4.01619

22.66479

3654.01948

14.27061

0.96417

91.23366

50.24023

14.23701

14.43262

1260.83558

103.55367

78.92191

8.57472

7884.23812

51434.94433

17.83761

11.69800

4204.54635

11308.78247

395.70760

2597.53295

134466.19455

329.84460

Meas Value

11.65504

2.00810

11.33239

1827.00974

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T05:23:49-06:00

Type Sample

VialNumber 3205

Sample Name 160-36457-B-15-A

Data File Name 118SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 5:29 AM on:12/12/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.6

95.6

96.2

89.2

90.2

Lower Limit

80

80

80

80

%Recovery

82.7

116.1

120.3

93.4

92.22236621

15258008

10798361

17605544

7188821

8797915

0.38

0.76

0.61

0.37

0.46

Reference CPS

5322782

141536

2701875

333503

%RSD

0.47

1.17

0.70

1.22

0.252062635

13981124

10326505

16943968

6413983

7938428

3

2

3

2

3

CPS

4404476

164279

3251035

311553

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.90051

95.72332

1.27023

40.04529

28.89751

1.05746

0.07224

0.71819

0.00130

0.01588

-0.04592

12418.49676

50.87178

148.30982

21.24809

117.36642

54.00027

1.00415

6.17607

17.62852

2.07041

0.25434

20.65521

1.92834

7.87678

-0.01747

-0.00474

0.36662

0.45025

47.86166

0.63511

20.02265

14.44876

0.52873

0.03612

0.35910

0.00065

0.00794

-0.02296

6209.24838

25.43589

74.15491

10.62404

58.68321

27.00013

0.50207

3.08803

8.81426

1.03521

0.12717

10.32760

0.96417

3.93839

-0.00874

-0.00237

0.18331

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce

Pr

Nd

Sm
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Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

34.93684

1.46978

157.64753

130.09464

38.41554

14.04421

1840.03454

111.61230

207.12055

26.46304

2827.11291

184807.91916

53.99585

38.55600

11217.01624

59685.39071

439.64260

9088.49944

66708.48589

347.54512

FinalConcentration

68.30093

12.56535

34.58873

13765.79473

17.46842

0.73489

78.82376

65.04732

19.20777

7.02211

920.01727

55.80615

103.56028

13.23152

1413.55645

92403.95958

26.99792

19.27800

5608.50812

29842.69535

219.82130

4544.24972

33354.24294

173.77256

Meas Value

34.15047

6.28267

17.29436

6882.89737

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T05:30:33-06:00

Type Sample

VialNumber 3206

Sample Name 160-36457-B-16-A

Data File Name 119SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 5:35 AM on:12/12/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.5

96.1

96.6

90.2

91.5

Lower Limit

80

80

80

80

%Recovery

84.1

137.5

143.1

95.6

94.82236621

15258008

10798361

17605544

7188821

8797915

0.74

0.42

0.92

0.56

1.39

Reference CPS

5322782

141536

2701875

333503

%RSD

0.49

1.02

0.21

0.92

1.412121248

14114172

10379726

17011058

6482652

8052673

3

2

3

2

3

CPS

4475593

194618

3865385

318729

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.56766

196.32120

2.81704

77.42524

77.30830

1.21349

0.07568

0.66816

-0.00296

0.01603

-0.02823

2971.77262

72.92596

208.51596

27.22302

130.46257

35.40494

1.28232

1.15729

21.69216

4.81269

0.26951

47.28572

1.46978

14.68100

-0.01521

-0.00149

0.21918

0.78383

98.16060

1.40852

38.71262

38.65415

0.60674

0.03784

0.33408

-0.00148

0.00802

-0.01412

1485.88631

36.46298

104.25798

13.61151

65.23129

17.70247

0.64116

0.57865

10.84608

2.40634

0.13475

23.64286

0.73489

7.34050

-0.00761

-0.00074

0.10959

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107
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118

121

125

133
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101

103

105

Tl

Pb
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Th

U

Hf

Ta

W

Re

Pt
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Nb
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Pd

2

3

TuneFile
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nogas.u
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

28.39119

1.41057

261.43667

104.93971

41.92772

31.87259

3658.76432

180.62964

193.63848

27.68243

8985.52086

119191.59399

32.50719

44.70787

12652.10149

45022.88394

671.17916

7044.15070

241877.19599

550.58337

FinalConcentration

36.97087

7.27114

32.45422

8853.86755

14.19559

0.70529

130.71833

52.46985

20.96386

15.93629

1829.38216

90.31482

96.81924

13.84121

4492.76043

59595.79700

16.25359

22.35393

6326.05074

22511.44197

335.58958

3522.07535

120938.59799

275.29169

Meas Value

18.48543

3.63557

16.22711

4426.93378

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T05:37:15-06:00

Type Sample

VialNumber 3207

Sample Name 160-36457-B-17-A

Data File Name 120SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 5:42 AM on:12/12/2019

QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.8

95.2

95.6

88.3

90.0

Lower Limit

80

80

80

80

%Recovery

78.6

124.0

127.3

94.9

92.72236621

15258008

10798361

17605544

7188821

8797915

0.69

0.70

0.22

0.34

0.17

Reference CPS

5322782

141536

2701875

333503

%RSD

0.96

0.32

0.71

0.29

0.892072690

13860429

10279362

16829863

6348752

7922165

3

2

3

2

3

CPS

4184951

175475

3438519

316553

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.75605

107.84896

2.92928

57.07895

18.16726

1.03832

0.08455

0.43096

-0.00085

0.02139

-0.04973

7439.37404

91.23812

249.78087

36.18157

191.56918

64.25489

0.50559

0.98624

18.62453

2.47835

0.25554

20.05731

1.41057

5.89439

-0.01726

-0.00612

0.36273

0.37803

53.92448

1.46464

28.53947

9.08363

0.51916

0.04228

0.21548

-0.00043

0.01070

-0.02486

3719.68702

45.61906

124.89043

18.09078

95.78459

32.12744

0.25280

0.49312

9.31226

1.23917

0.12777

10.02865

0.70529

2.94720

-0.00863

-0.00306

0.18137

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

25.31415

1.03963

110.13663

107.76518

41.44800

50.18624

2269.58336

177.65323

241.50858

27.80881

7532.07302

132462.82396

46.79628

40.29606

12466.41150

58839.75776

1075.03805

7970.87658

148293.61232

376.50021

FinalConcentration

42.40848

10.55665

34.24239

16301.26652

12.65707

0.51982

55.06832

53.88259

20.72400

25.09312

1134.79168

88.82661

120.75429

13.90441

3766.03651

66231.41198

23.39814

20.14803

6233.20575

29419.87888

537.51903

3985.43829

74146.80616

188.25010

Meas Value

21.20424

5.27833

17.12119

8150.63326

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T05:43:59-06:00

Type Sample

VialNumber 3208

Sample Name 160-36457-B-18-A

Data File Name 121SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 5:49 AM on:12/12/2019

QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.8

98.2

96.3

90.8

90.5

Lower Limit

80

80

80

80

%Recovery

79.5

125.3

128.1

100.2

92.52236621

15258008

10798361

17605544

7188821

8797915

7.76

4.27

7.43

4.10

7.42

Reference CPS

5322782

141536

2701875

333503

%RSD

6.07

3.35

5.44

3.20

5.962068868

13695860

10602316

16948391

6527078

7963562

3

2

3

2

3

CPS

4231237

177282

3459838

334160

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.75889

127.59170

2.01967

67.65871

29.95106

0.91850

0.11455

0.48740

0.00270

0.01097

-0.04425

8556.20431

475.64028

1675.74497

137.36290

591.39887

142.53191

0.61390

0.81072

19.63117

3.24634

0.20511

18.99913

1.03963

7.39594

-0.01828

-0.00669

0.30781

0.37944

63.79585

1.00983

33.82935

14.97553

0.45925

0.05727

0.24370

0.00135

0.00549

-0.02213

4278.10215

237.82014

837.87248

68.68145

295.69944

71.26595

0.30695

0.40536

9.81558

1.62317

0.10256

9.49956

0.51982

3.69797
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

Zr

Nb
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Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni
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P

K

Ca

Ti
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Be
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5
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5

3

20
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5

5
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5

0.5
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ug/l

ug/l
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ug/l
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ug/l

ug/l
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ug/l
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ug/l

5.32945
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6.02640
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QC Analyte Table
Element

Li

Be
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Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T05:50:43-06:00

Type CRI

VialNumber 1101
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Ge (IS)
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Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.1

95.7

94.0

93.3

94.8

Lower Limit

80

80

80

80

%Recovery

82.8

89.2

89.2

94.1

91.52236621

15258008

10798361

17605544

7188821

8797915

0.66

0.48

0.51

0.75

0.33

Reference CPS

5322782

141536

2701875

333503

%RSD

0.32

0.93

0.18

0.38

0.492047171

14360512

10338324

16543692

6706396

8336496

3

2

3

2

3

CPS

4408832

126265

2410279

313695

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

91.0

91.4

89.9

81.1

81.7

88.2

68.5

86.6

91.6

102.9

91.2

109.6

91.9

91.7

92.2

93.1

95.3

95.5

91.9

89.1

92.0

91.8

91.2

99.6

101.8

99.7

110.0

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.82069

2.74185

17.97906

1.62249

0.81658

8.82301

6.84794

4.33197

9.16129

1.02877

4.56025

2.19155

1.83793

9.16542

1.84407

1.86293

9.53188

1.91016

0.45953

1.78289

4.59818

9.17641

0.91163

4.98034

10.17674

9.96651

0.54993

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 5:56 AM on:12/12/2019Page 364 of 1586



Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr
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Cr
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P
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90
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99.7
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%Recovery

99.6

98.8
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100

50
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100

100

100
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100

100

100
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100
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ExpectedValue
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

103.24407

52.34444
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95.14470

99.65143

100.55573

51.52893

103.61200

103.76896

97.05892

96.66087

95.04541

2442.68757

100.11405

101.56111
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2416.40779

2484.69139
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101.23545

Meas Value

99.62224
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QC Analyte Table
Element

Li

Be

B
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Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T05:57:28-06:00

Type CCV

VialNumber 1102
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr
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Zn
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Se
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V

Cr

Mn
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Co
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K
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ug/l
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Units

ug/l

ug/l

ug/l

ug/l

0.02758
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-0.06787

0.01511

0.05653

0.10267

0.01180

0.01919

0.00939

0.02277

0.09261

0.99818

0.03002

0.01780

0.66636

0.78501

0.60140

-2.14395

-1.89501

0.02347

Meas Value

-0.03858

0.00510

1.77469
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2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3
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3

3

3
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72

72
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72
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45

45
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72
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45
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45

45

45

45

ISTD

6

6

6

45
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63

66
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Cr
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Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T06:04:14-06:00

Type CCB

VialNumber 4

Sample Name CCB 1843378

Data File Name 124_CCB.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.4

94.2

93.3

93.9

94.5

Lower Limit

80

80

80

80

%Recovery

83.3

87.4

88.9

90.5

90.52236621

15258008

10798361

17605544

7188821

8797915

0.26

0.56

1.02

0.84

0.53

Reference CPS

5322782

141536

2701875

333503

%RSD

0.56

0.84

0.51

0.77

0.642023994

14255801

10171448

16425426

6748123

8311087

3

2

3

2

3

CPS

4431216

123668

2401068

301824

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l
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ug/l
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ug/l

ug/l
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ug/l

ug/l
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ug/l
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ug/l

ug/l

ug/l

ug/l
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ug/l

0.03034

-0.00155

0.02226

0.03272

0.00636

0.03917

0.06573
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0.00545

0.00501

0.16324

0.03298

0.01694

0.01875

0.01648

0.01718

0.00452

-0.00012

0.00688

0.00818

0.00863

0.07908

0.02208

0.42016

0.06371

0.01789

0.02175

0.00097

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

38.57906

2.79437

118.80151

180.58028

79.78903

22.41622

2068.88400

177.66275

330.84363

38.04203

9383.08324

284705.93210

96.40529

94.77555

14724.75966

44453.37005

2473.49305

6125.83906

151937.02762

819.81326

FinalConcentration

38.20966

9.56645

32.86690

9104.34640

19.28953

1.39718

59.40076

90.29014

39.89451

11.20811

1034.44200

88.83137

165.42182

19.02102

4691.54162

142352.96605

48.20264

47.38777

7362.37983

22226.68503

1236.74652

3062.91953

75968.51381

409.90663

Meas Value

19.10483

4.78323

16.43345

4552.17320

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T06:10:58-06:00

Type Sample

VialNumber 3209

Sample Name 160-36457-B-19-A

Data File Name 125SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 6:16 AM on:12/12/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.5

95.2

95.0

88.4

88.8

Lower Limit

80

80

80

80

%Recovery

80.2

119.6

123.0

92.9

92.12236621

15258008

10798361

17605544

7188821

8797915

0.69

4.47

0.48

3.21

0.93

Reference CPS

5322782

141536

2701875

333503

%RSD

1.11

3.58

0.40

3.17

0.652059756

13649020

10276895

16722935

6357802

7811724

3

2

3

2

3

CPS

4267505

169282

3324272

309867

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.80790

106.03141

1.59073

52.83070

37.20040

1.34151

0.22435

1.07565

0.00395

0.01161

0.04358

7297.57163

161.07289

371.84743

52.49783

231.44495

52.79262

0.28542

0.92927

18.34109

4.12366

0.16631

13.16955

2.79437

11.85724

-0.01313

-0.00535

0.31842

0.40395

53.01570

0.79537

26.41535

18.60020

0.67076

0.11217

0.53782

0.00198

0.00581

0.02179

3648.78582

80.53644

185.92372

26.24891

115.72247

26.39631

0.14271

0.46464

9.17054

2.06183

0.08316

6.58477

1.39718

5.92862

-0.00657

-0.00268

0.15921

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

36.66733

2.57439

121.72588

194.53935

81.77946

23.21264

2066.71958

159.59920

390.67689

47.29058

9238.26690

283446.76398

97.99719

97.95852

18539.78777

55791.11394

3065.41752

7281.07211

193293.14298

994.70943

FinalConcentration

39.93266

9.31617

33.23418

11382.73509

3.66673

0.25744

12.17259

19.45393

8.17795

2.32126

206.67196

15.95992

39.06769

4.72906

923.82669

28344.67640

9.79972

9.79585

1853.97878

5579.11139

306.54175

728.10721

19329.31430

99.47094

Meas Value

3.99327

0.93162

3.32342

1138.27351

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T06:17:42-06:00

Type Sample

VialNumber 3210

Sample Name 160-36457-B-19-A SD

Data File Name 126SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 6:22 AM on:12/12/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.1

95.8

95.3

92.0

92.9

Lower Limit

80

80

80

80

%Recovery

83.2

95.1

97.6

93.9

93.52236621

15258008

10798361

17605544

7188821

8797915

0.39

0.22

1.01

0.50

1.28

Reference CPS

5322782

141536

2701875

333503

%RSD

0.35

0.69

0.29

0.68

1.012092182

14205005

10347792

16772470

6612941

8174040

3

2

3

2

3

CPS

4428935

134578

2637444

313155

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.77075

94.23625

1.50372

40.86097

28.34826

1.23931

0.29929

0.60852

-0.03088

-0.00006

-0.02503

7373.79569

143.83222

367.59118

46.14346

205.58546

52.83461

0.24940

0.83398

18.01737

3.98935

0.18989

12.96211

2.57439

11.97787

-0.07226

-0.03809

0.27007

0.07708

9.42362

0.15037

4.08610

2.83483

0.12393

0.02993

0.06085

-0.00309

-0.00001

-0.00250

737.37957

14.38322

36.75912

4.61435

20.55855

5.28346

0.02494

0.08340

1.80174

0.39894

0.01899

1.29621

0.25744

1.19779

-0.00723

-0.00381

0.02701

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

970.30671

2.64413

1075.78681

1081.00820

1013.21081

492.49252

3174.90104

145.11674

947.60922

713.53425

8975.89548

179818.79721

1020.85867

1118.74898

24459.78005

112915.36442

1667.64295

17218.28810

193352.66554

1492.52005

FinalConcentration

176.52378

106.99078

208.05969

15355.65951

485.15335

1.32207

537.89341

540.50410

506.60540

246.24626

1587.45052

72.55837

473.80461

356.76712

4487.94774

89909.39860

510.42933

559.37449

12229.89002

56457.68221

833.82148

8609.14405

96676.33277

746.26003

Meas Value

88.26189

53.49539

104.02985

7677.82975

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T06:24:25-06:00

Type Sample

VialNumber 3211

Sample Name 160-36457-B-19-B MS

Data File Name 127SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 6:29 AM on:12/12/2019

QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

87.5

92.6

93.0

84.9

87.3

Lower Limit

80

80

80

80

%Recovery

76.5

130.8

130.3

93.0

89.52236621

15258008

10798361

17605544

7188821

8797915

0.85

0.46

0.30

0.45

0.35

Reference CPS

5322782

141536

2701875

333503

%RSD

0.23

0.63

0.80

0.60

0.262001538

13348656

10002257

16372026

6103686

7677773

3

2

3

2

3

CPS

4071943

185078

3521427

310056

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

201.17060

1196.46261

1022.69048

1079.35132

1061.62767

3.38095

0.77454

647.44099

0.01681

0.02599

-0.00287

5846.51105

177.20337

420.13588

59.76308

268.56562

1060.09885

191.33900

967.45233

980.33638

296.20326

0.37465

14.96454

2.64413

623.40798

-0.01402

0.04168

0.32552

100.58530

598.23131

511.34524

539.67566

530.81384

1.69047

0.38727

323.72050

0.00840

0.01300

-0.00144

2923.25552

88.60169

210.06794

29.88154

134.28281

530.04943

95.66950

483.72617

490.16819

148.10163

0.18732

7.48227

1.32207

311.70399

-0.00701

0.02084

0.16276

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238
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181

182

185

195

197

137

139

140

141

146

147
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125
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105

Tl

Pb
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Th

U

Hf

Ta

W

Re

Pt
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Nb
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Sample Report 

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

972.39851

2.10701

1091.79742

1070.08229

1002.78789

491.63941

4070.41049

148.57365

954.51614

703.47411

10226.44842

183282.10734

1164.89574

1099.80934

22422.19835

108893.75944

1304.36038

16760.02200

209193.91825

1125.22872

FinalConcentration

174.25348

107.12259

208.33347

14002.54858

486.19926

1.05350

545.89871

535.04115

501.39395

245.81971

2035.20525

74.28683

477.25807

351.73705

5113.22421

91641.05367

582.44787

549.90467

11211.09917

54446.87972

652.18019

8380.01100

104596.95913

562.61436

Meas Value

87.12674

53.56129

104.16674

7001.27429

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T06:31:09-06:00

Type Sample

VialNumber 3212

Sample Name 160-36457-B-19-C MSD

Data File Name 128SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 6:36 AM on:12/12/2019

QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

86.3

91.8

93.0

84.0

86.6

Lower Limit

80

80

80

80

%Recovery

74.7

125.5

128.5

89.9

87.92236621

15258008

10798361

17605544

7188821

8797915

0.40

0.13

0.65

0.56

1.52

Reference CPS

5322782

141536

2701875

333503

%RSD

0.48

0.99

0.17

0.52

0.691966251

13162365

9909651

16365032

6037134

7622733

3

2

3

2

3

CPS

3976970

177664

3471238

299890

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400
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2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

198.00528

1092.84793

1003.93638

1073.84038

1054.69329

2.90841

1.53183

650.69453

0.01583

0.02145

0.00307

5535.52859

139.11360

369.36300

58.34764

295.43443

1055.93238

187.73049

959.03261

970.82967

295.84872

0.49050

13.28990

2.10701

487.05280

-0.01268

0.03876

0.35486

99.00264

546.42397

501.96819

536.92019

527.34665

1.45420

0.76592

325.34726

0.00791

0.01072

0.00153

2767.76430

69.55680

184.68150

29.17382

147.71721

527.96619

93.86524

479.51630

485.41484

147.92436

0.24525

6.64495

1.05350

243.52640

-0.00634

0.01938

0.17743

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165
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193
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165

165

165

165

165
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165

165

72
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181
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185

195
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Th

U

Hf
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W
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Nb
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

137.19787

3.18554

168.37207

554.17264

279.66464

118.54158

2152.68872

169.92836

476.15487

191.67636

8944.25208

272380.65333

129.58563

191.85442

15197.07369

44443.98361

3875.79240

7481.15454

152886.79138

882.52721

FinalConcentration

139.56025

19.30415

2033.82905

10348.32580

68.59894

1.59277

84.18604

277.08632

139.83232

59.27079

1076.34436

84.96418

238.07743

95.83818

4472.12604

136190.32666

64.79282

95.92721

7598.53684

22221.99180

1937.89620

3740.57727

76443.39569

441.26360

Meas Value

69.78012

9.65208

1016.91452

5174.16290

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T06:37:50-06:00

Type Sample

VialNumber 3301

Sample Name 160-36457-B-19-A PDS

Data File Name 129SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 6:43 AM on:12/12/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

87.4

93.1

93.3

85.8

87.4

Lower Limit

80

80

80

80

%Recovery

75.8

113.2

117.2

91.2

89.12236621

15258008

10798361

17605544

7188821

8797915

0.70

4.96

1.19

3.98

0.89

Reference CPS

5322782

141536

2701875

333503

%RSD

0.37

3.06

0.38

2.88

0.931993376

13340798

10052397

16434508

6171060

7690691

3

2

3

2

3

CPS

4035537

160273

3166481

304131

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

42.59389

167.24148

1.99523

93.80327

57.01595

1.57581

1.94410

99.62093

0.00135

0.01680

-0.00818

7117.67503

157.53416

361.67153

51.09536

203.18367

258.91139

36.58355

10.44041

55.45367

105.62277

0.20404

12.85364

3.18554

110.09454

-0.01658

-0.00471

0.28986

21.29695

83.62074

0.99761

46.90164

28.50797

0.78790

0.97205

49.81046

0.00068

0.00840

-0.00409

3558.83752

78.76708

180.83576

25.54768

101.59184

129.45570

18.29178

5.22021

27.72684

52.81138

0.10202

6.42682

1.59277

55.04727

-0.00829

-0.00235

0.14493

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115
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165
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72
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205

208
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232

238

178

181

182

185

195

197

137

139
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146

147
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125

133
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105

Tl
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Bi

Th

U

Hf
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Nb

Mo

Ru

Rh

Pd
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TuneFile
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Sample Report 

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

46.75435

2.21305

125.82818

87.36405

24.83280

35.58057

4879.04077

158.04432

275.65302

38.58148

3272.06027

252366.93670

23.16503

27.92710

7550.21511

38380.94235

982.86284

5363.91622

101162.17639

566.97043

FinalConcentration

77.31140

10.19209

69.62554

16920.73296

23.37717

1.10652

62.91409

43.68202

12.41640

17.79028

2439.52038

79.02216

137.82651

19.29074

1636.03014

126183.46835

11.58252

13.96355

3775.10755

19190.47117

491.43142

2681.95811

50581.08820

283.48522

Meas Value

38.65570

5.09604

34.81277

8460.36648

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T06:44:35-06:00

Type Sample

VialNumber 3302

Sample Name 160-36457-B-20-A

Data File Name 130SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 6:50 AM on:12/12/2019

QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

88.4

94.3

94.8

86.8

88.2

Lower Limit

80

80

80

80

%Recovery

74.8

147.6

155.6

93.5

91.52236621

15258008

10798361

17605544

7188821

8797915

0.86

0.32

1.02

0.07

0.78

Reference CPS

5322782

141536

2701875

333503

%RSD

0.52

0.40

0.12

0.87

0.812046809

13491967

10178213

16688952

6243319

7762838

3

2

3

2

3

CPS

3980729

208968

4204613

311901

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.58477

136.05341

1.67634

99.75739

85.37226

1.60044

0.33792

2.05519

0.00157

0.01712

0.00844

2524.48000

228.24010

569.32509

104.17114

478.38132

93.92427

0.49442

0.21169

22.25256

3.34977

0.47618

36.87571

2.21305

9.45301

-0.01411

-0.00471

0.40276

0.29239

68.02671

0.83817

49.87870

42.68613

0.80022

0.16896

1.02760

0.00078

0.00856

0.00422

1262.24000

114.12005

284.66254

52.08557

239.19066

46.96214

0.24721

0.10585

11.12628

1.67488

0.23809

18.43785

1.10652

4.72650

-0.00706

-0.00236

0.20138

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165
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72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 6:50 AM on:12/12/2019Page 372 of 1586



Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.60527

-0.00561

0.19153

-0.15924

0.00218

0.25675

0.75064

1.03948

0.09981

0.04501

38.02814

1.06458

-0.02167

0.37955

0.35534

32.51740

FinalConcentration

0.27901

-0.00052

12.39228

-1.22433

6.77539

20.27026

16.29564

3.39067

0.30264

-0.00280

0.09577

-0.07962

0.00109

0.12837

0.37532

0.51974

0.04990

0.02250

19.01407

0.53229

-0.01084

0.18978

0.17767

16.25870

Meas Value

0.13950

-0.00026

6.19614

-0.61217

3.38769

10.13513

8.14782

1.69534

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 088CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 452613

Operator LP 7700

Acq Date Time 2019-12-12T06:51:19-06:00

Type Sample

VialNumber 3303

Sample Name MB 160-452613/1-A

Data File Name 131SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

FAILED

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)
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Upper Limit
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91.5

Lower Limit
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87.5

89.1

97.6

91.0

96.0

2236621

15258008

10798361

17605544

7188821

8797915

4.88

4.93

4.52

4.24

5.25

Reference CPS

5322782

141536

2701875

333503

10534309

16027484

6898964

8047101

%RSD

4.23
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5.60

3.81
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3

2

3

CPS

4016302
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3

2

3

2

3

3

2
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m/z
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Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

75.5
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Pt

Au

Tl

Pb
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Th

Nd
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W
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Ce

Pr

Rh

Pd
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Cd

Sn
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Nb

Mo
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200
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0.01833
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0.00393
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1039.84583

0.62654

1036.60412

957.31322

978.52587

488.11043

1013.14418

0.00227

955.45007

985.02607

1021.60137

9620.47247

1018.97097

1104.76168

10111.63346

9953.00519

959.16148

9734.76241

10013.86742

986.23486

FinalConcentration

98.41048

95.13163

193.91549

9947.23643

519.92292

0.31327

518.30206

478.65661

489.26293

244.05521

506.57209

0.00114

477.72503

492.51304

510.80068

4810.23624

509.48548

552.38084

5055.81673

4976.50259

479.58074

4867.38120

5006.93371

493.11743

Meas Value

49.20524

47.56582

96.95775

4973.61821

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T06:58:01-06:00

Type Sample

VialNumber 3304

Sample Name LCS 160-452613/2-A

Data File Name 132SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120
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12080

80

80

80

80

80

88.0

91.9

92.5

88.4

90.1

Lower Limit

80

80

80

80

%Recovery

75.1

83.3

83.4

86.2

86.72236621

15258008

10798361

17605544

7188821

8797915

0.69

0.14

0.89

0.45

0.36

Reference CPS

5322782

141536

2701875

333503

%RSD

0.17

1.72

0.97

0.38

0.731938686

13430957

9920581

16288397

6358459

7923627

3

2

3

2

3

CPS

3996929

117906

2254262

287411

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce

Pr
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Sm
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Cd

Sn
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Te
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Nb

Mo

Ru

Rh
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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1002.40925

1016.98503

1004.04989

1023.29299

0.44328

1.25902

960.50245

0.00923

0.01156

-0.04356

940.74122

1.40748

0.03562

-0.00290

0.00668

976.49031

195.37660

975.86916

999.95568

489.31987

0.10710

-0.00754

0.62654

508.61766

-0.01645

0.03478

0.06723
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501.20462

508.49252

502.02495

511.64649

0.22164

0.62951

480.25122

0.00462

0.00578

-0.02178

470.37061

0.70374

0.01781

-0.00145

0.00334

488.24516

97.68830

487.93458

499.97784

244.65994

0.05355

-0.00377

0.31327

254.30883

-0.00822

0.01739

0.03361
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3

3

2

2
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3
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3

3
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2

2
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

64.58703

7.14034

2000.46187

2258.03245

1831.44721

2239.49734

1231.63353

93.43315

610.51982

1511.28226

2710.21098

173019.75027

518.98075

1073.35918

24738.56747

81663.33732

6419.22800

20219.24839

49780.43078

4321.57624

FinalConcentration

69.66619

1058.32946

871.75937

2274.83454

6.45870

0.71403

200.04619

225.80325

183.14472

223.94973

123.16335

9.34331

61.05198

151.12823

271.02110

17301.97503

51.89807

107.33592

2473.85675

8166.33373

641.92280

2021.92484

4978.04308

432.15762

Meas Value

6.96662

105.83295

87.17594

227.48345

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3
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72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T07:04:46-06:00

Type Sample

VialNumber 3305

Sample Name LCSSRM 160-452613/3-A

Data File Name 133SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120
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120
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80

80
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80
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88.4

91.6

92.6

90.3
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Lower Limit
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%Recovery

77.3

85.6

88.6

87.2

87.12236621

15258008

10798361

17605544

7188821

8797915

0.58

0.61

1.06

0.18

0.52

Reference CPS

5322782

141536

2701875

333503

%RSD

0.41

0.93

0.45

0.32

0.681947095

13495510

9894914

16308134

6495035

8183438

3

2

3

2

3

CPS

4114799

121210

2393982

290776

Tune Step

3

2

3

2
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115
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193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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45
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th
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Hf
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W
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Pt

Au

Ba

La
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Ru
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5000
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ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1736.44847

1231.95581

4.53808

139.31375

1055.73133

1.34398

0.46259

14.30778

-0.04151

0.00593

-0.18909

2722.33489

287.86891

637.22423

68.97131

264.11178

45.85503

493.79929

2337.29445

1144.23453

607.30447

0.49014

10.50206

7.14034

1301.23404

-0.08434

-0.00576

0.13020

173.64485

123.19558

0.45381

13.93138

105.57313

0.13440

0.04626

1.43078

-0.00415

0.00059

-0.01891

272.23349

28.78689

63.72242

6.89713

26.41118

4.58550

49.37993

233.72945

114.42345

60.73045

0.04901

1.05021

0.71403

130.12340

-0.00843
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93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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TuneStep
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Sample Report 

FAILED

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

988.15138

5.29333

264.00510

223.80705

52.38586

19.74605

23468.17227

300.44117

574.67969

445.76577

5195.19856

760729.72381

98.83124

308.29371

139448.40553

399738.55224

2875.36722

54993.20710

512612.72401

15481.91457

FinalConcentration

306.08668

43.50242

4194.11371

121323.38548

197.63028

1.05867

52.80102

44.76141

10.47717

3.94921

4693.63445

60.08823

114.93594

89.15315

1039.03971

152145.94476

19.76625

61.65874

27889.68111

79947.71045

575.07344

10998.64142

102522.54480

3096.38291

Meas Value

61.21734

8.70048

838.82274

24264.67710

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T07:11:30-06:00

Type Sample

VialNumber 3306

Sample Name 160-36421-B-1-A

Data File Name 134SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

86.2

90.0

91.0

82.0

85.6

Lower Limit

80

80

80

80

%Recovery

73.8

130.0

135.0

87.0

89.22236621

15258008

10798361

17605544

7188821

8797915

0.67

0.20

0.62

0.72

0.44

Reference CPS

5322782

141536

2701875

333503

%RSD

0.86

1.04

0.91

1.01

0.401995659

13145591

9717809

16012868

5891901

7531633

3

2

3

2

3

CPS

3930502

183987

3648229

290158

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.72624

18.31436

0.57802

105.87222

69.51059

14.65521

0.27640

16.12194

-0.00649

0.06577

-0.13917

40842.04425

273.64963

513.31325

54.21846

210.87810

41.83882

1.24064

1.04950

20.62254

2.04611

0.94337

19.68656

5.29333

74.31404

-0.02900

-0.00827

1.40007

0.34525

3.66287

0.11560

21.17444

13.90212

2.93104

0.05528

3.22439

-0.00130

0.01315

-0.02783

8168.40885

54.72993

102.66265

10.84369

42.17562

8.36776

0.24813

0.20990

4.12451

0.40922

0.18867

3.93731

1.05867

14.86281

-0.00580

-0.00165

0.28001

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

119.5

76.6

99.4

104.4

107.5

107.3

109.1

105.8

100.2

98.3

100.7

107.7

138.1

103.4

111.9

110.0

125.5

96.8

95.0

107.0

109.9

%Recovery

101.6

106.5

103.9

95.9

5

25

5

3

20

10

5

5

5

10

10

4

50

2

5

50

50

100

100

200

5

ExpectedValue

5

0.5

100

100

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.97595

19.14099

4.96942

3.13227

21.50538

10.72966

5.45688

5.28850

5.00834

9.83149

10.07331

4.30876

69.03125

2.06859

5.59539

55.02292

62.76386

96.77675

94.98611

214.01244

5.49568

Meas Value

5.08099

0.53274

103.89186

95.88802

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T07:18:15-06:00

Type CRI

VialNumber 1101

Sample Name CCVL 1847444

Data File Name 135LCCV.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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TuneFileTuneStep

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.0

93.5

92.6

92.2

92.2

Lower Limit

80

80

80

80

%Recovery

78.3

84.4

85.7

89.0

88.52236621

15258008

10798361

17605544

7188821

8797915

0.06

0.83

1.14

0.23

0.41

Reference CPS

5322782

141536

2701875

333503

%RSD

0.64

0.67

0.62

1.08

0.171979851

13879222

10095327

16294797

6627469

8110923

3

2

3

2

3

CPS

4166261

119398

2316316

296961

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

96.3

93.6

88.5

83.4

83.2

86.1

70.2

92.0

91.5

99.4

91.9

121.3

91.4

90.7

91.4

91.1

95.0

96.3

98.3

93.3

92.7

87.8

89.1

99.4

103.0

100.5

114.2

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.92542

2.80768

17.70137

1.66898

0.83167

8.61124

7.01797

4.59812

9.14782

0.99351

4.59535

2.42670

1.82794

9.06839

1.82815

1.82211

9.50078

1.92545

0.49175

1.86505

4.63427

8.78013

0.89103

4.96942

10.29699

10.04806

0.57118

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 7:23 AM on:12/12/2019Page 377 of 1586



Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

104.1

105.8

98.0

96.0

100.6

101.6

104.0

104.0

104.5

98.0

97.8

96.2

98.0

101.2

102.0

98.9

97.3

98.4

99.9

101.8

100.9

%Recovery

99.6

99.6

101.7

97.4

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

104.12794

52.89366

49.00991

95.98692

100.56943

101.59158

52.00060

104.03039

104.54633

97.95285

97.77685

96.16704

2449.74222

101.18785

102.01551

2472.14794

2433.41728

2460.98178

2498.61577

2544.87165

100.88043

Meas Value

99.55502

99.57555

203.48848

2434.10385

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T07:25:00-06:00

Type CCV

VialNumber 1102

Sample Name CCV 1847445

Data File Name 136_CCV.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 7:30 AM on:12/12/2019

TuneFileTuneStep

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.7

93.7

94.3

92.3

93.4

Lower Limit

80

80

80

80

%Recovery

78.8

84.7

87.4

93.2

90.82236621

15258008

10798361

17605544

7188821

8797915

0.59

0.47

0.81

1.15

0.37

Reference CPS

5322782

141536

2701875

333503

%RSD

0.44

0.26

0.62

1.21

1.092029828

13995123

10123345

16603059

6638155

8216226

3

2

3

2

3

CPS

4194806

119864

2360640

310887

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

101.1

101.1

103.3

99.8

100.5

99.8

101.5

99.6

101.3

99.9

100.6

98.3

100.5

99.7

100.0

91.6

101.5

92.1

93.5

101.0

100.4

95.8

99.6

98.0

98.6

105.7

106.5

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.21371

101.12266

103.30874

99.79735

100.48654

99.78472

101.45555

99.59368

101.31765

9.99467

100.60481

98.33288

100.54003

99.66329

99.99440

91.64768

101.45685

18.42500

93.48719

101.04817

50.22085

95.84267

99.56175

49.00991

98.64773

105.71234

10.65181

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02382

0.36701

-0.10156

0.05264

0.05962

0.06100

0.02026

0.01029

0.00380

0.01019

0.03827

0.59635

0.02074

0.00805

0.52414

0.93417

1.07897

-3.86345

-1.66999

0.04910

Meas Value

0.03591

0.01362

5.91017

-5.09748

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T07:31:45-06:00

Type CCB

VialNumber 4

Sample Name CCB 1843378

Data File Name 137_CCB.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 7:37 AM on:12/12/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

91.7

92.3

92.2

91.6

92.7

Lower Limit

80

80

80

80

%Recovery

78.6

84.3

85.2

87.6

87.42236621

15258008

10798361

17605544

7188821

8797915

0.80

0.38

0.63

0.64

0.37

Reference CPS

5322782

141536

2701875

333503

%RSD

0.43

1.04

0.52

0.59

0.611954111

13994951

9963477

16237573

6584530

8155539

3

2

3

2

3

CPS

4185991

119343

2303129

292065

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.06748

0.03515

0.04947

0.03478

0.00878

0.03164

0.03823

0.39112

0.00387

0.00053

0.15218

0.03877

0.01158

0.01360

0.01050

0.01441

0.00646

0.00250

0.01140

0.04017

0.02099

0.05788

0.01417

0.36701

0.08635

0.01466

0.01552

0.00132

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

871.64631

8.41331

276.15119

254.45987

50.95190

22.09480

23571.72679

294.88679

755.80634

593.81004

5116.31343

764948.24240

101.30744

321.08307

197008.66071

556900.34857

4040.04588

75711.94486

712002.66459

20963.06148

FinalConcentration

301.24489

41.99079

3994.25944

169725.34067

34.86585

0.33653

11.04605

10.17839

2.03808

0.88379

942.86907

11.79547

30.23225

23.75240

204.65254

30597.92970

4.05230

12.84332

7880.34643

22276.01394

161.60184

3028.47779

28480.10658

838.52246

Meas Value

12.04980

1.67963

159.77038

6789.01363

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 25

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T07:38:29-06:00

Type Sample

VialNumber 3307

Sample Name 160-36421-B-1-A SD

Data File Name 138SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 7:43 AM on:12/12/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.2

92.9

93.3

89.6

89.2

Lower Limit

80

80

80

80

%Recovery

78.2

93.2

97.1

87.9

89.32236621

15258008

10798361

17605544

7188821

8797915

0.25

0.07

0.03

0.62

0.45

Reference CPS

5322782

141536

2701875

333503

%RSD

0.55

0.80

0.25

1.73

0.591997301

13611900

10028115

16426797

6438032

7846655

3

2

3

2

3

CPS

4160765

131864

2622918

293049

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.83710

18.93336

0.60749

85.39432

54.02586

15.46974

0.57513

16.55909

-0.05652

0.07848

0.33690

40576.64920

242.90032

458.02865

54.20072

206.93929

41.59510

1.15891

0.96581

20.99209

1.93227

0.16514

19.31504

8.41331

75.10925

-0.19139

-0.07535

1.32136

0.03348

0.75733

0.02430

3.41577

2.16103

0.61879

0.02301

0.66236

-0.00226

0.00314

0.01348

1623.06597

9.71601

18.32115

2.16803

8.27757

1.66380

0.04636

0.03863

0.83968

0.07729

0.00661

0.77260

0.33653

3.00437

-0.00766

-0.00301

0.05285

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

2346.82807

7.95007

1246.83386

1127.01461

1030.66986

494.20164

22921.38229

277.63397

1178.94224

1056.83084

5904.62104

720950.78901

1077.31964

1240.57283

140646.46242

386365.42310

3262.99746

58557.18532

500226.10286

15992.10552

FinalConcentration

379.70036

134.78223

4080.90722

122955.23528

469.36561

1.59001

249.36677

225.40292

206.13397

98.84033

4584.27646

55.52679

235.78845

211.36617

1180.92421

144190.15780

215.46393

248.11457

28129.29248

77273.08462

652.59949

11711.43706

100045.22057

3198.42110

Meas Value

75.94007

26.95645

816.18144

24591.04706

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T07:45:13-06:00

Type Sample

VialNumber 3308

Sample Name 160-36421-B-1-B MS

Data File Name 139SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 7:50 AM on:12/12/2019

QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

86.0

89.1

91.3

82.3

85.3

Lower Limit

80

80

80

80

%Recovery

74.6

127.9

129.2

87.1

87.62236621

15258008

10798361

17605544

7188821

8797915

1.83

0.68

2.65

0.38

2.48

Reference CPS

5322782

141536

2701875

333503

%RSD

1.07

1.41

1.92

1.43

1.701958397

13119045

9620812

16072542

5914157

7501518

3

2

3

2

3

CPS

3968302

180986

3490753

290625

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

193.59424

975.95887

991.47237

1071.92766

1051.78717

25.46795

0.26643

435.81477

0.00763

0.09228

-0.00437

38065.55821

258.30501

480.87942

50.80690

196.67206

999.32362

188.96919

948.89385

936.37206

167.56596

0.73848

18.39196

7.95007

557.65100

-0.04384

0.02983

1.35099

38.71885

195.19177

198.29447

214.38553

210.35743

5.09359

0.05329

87.16295

0.00153

0.01846

-0.00087

7613.11164

51.66100

96.17588

10.16138

39.33441

199.86472

37.79384

189.77877

187.27441

33.51319

0.14770

3.67839

1.59001

111.53020

-0.00877

0.00597

0.27020

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181
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Sample Report 

FAILED

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

2581.38460

6.27611

1253.29165

1120.69160

1031.47870

499.17015

24660.72595

312.19364

1184.59116

1080.41799

6276.13709

780675.19355

1085.79773

1257.43679

147494.68394

410421.87494

3419.71363

61432.12078

521073.83735

17429.16320

FinalConcentration

403.96893

138.69387

4424.14741

127806.54946

516.27692

1.25522

250.65833

224.13832

206.29574

99.83403

4932.14519

62.43873

236.91823

216.08360

1255.22742

156135.03871

217.15955

251.48736

29498.93679

82084.37499

683.94273

12286.42416

104214.76747

3485.83264

Meas Value

80.79379

27.73877

884.82948

25561.30989

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T07:51:56-06:00

Type Sample

VialNumber 3309

Sample Name 160-36421-B-1-C MSD

Data File Name 140SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

84.5

88.3

89.8

81.0

83.9

Lower Limit

80

80

80

80

%Recovery

73.3

130.7

131.5

86.2

86.02236621

15258008

10798361

17605544

7188821

8797915

4.08

0.87

2.99

0.74

3.06

Reference CPS

5322782

141536

2701875

333503

%RSD

2.19

0.44

2.40

0.41

2.321924278

12897094

9537336

15813513

5821855

7377891

3

2

3

2

3

CPS

3901769

184972

3551754

287454

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000
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200

2000

5000
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200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

190.65780

992.46785

984.80390

1086.02020

1055.96077

28.19465

0.21200

423.32034

0.00628

0.11213

-0.05218
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0.04240
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112.14417

-0.00393

0.00946

0.31015

3

3
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3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2
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3

2

2

2
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Sample Report 

FAILED

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1252.27083

6.23568

391.88548

1142.42828

555.76615

264.74903

23475.77465

289.86123

877.46168

751.06029

5167.03415

732108.77622

188.05803

540.62685

137618.62688

393082.76664

6030.83014

56629.68032

515501.05686

15278.24994

FinalConcentration

546.46558

66.71252

8994.82424

120994.84858

250.45417

1.24714

78.37710

228.48566

111.15323

52.94981

4695.15493

57.97225

175.49234

150.21206

1033.40683

146421.75524

37.61161

108.12537

27523.72538

78616.55333

1206.16603

11325.93606

103100.21137

3055.64999

Meas Value

109.29312

13.34250

1798.96485

24198.96972

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T07:58:40-06:00

Type Sample

VialNumber 3310

Sample Name 160-36421-B-1-A PDS

Data File Name 141SMPL.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 8:04 AM on:12/12/2019

QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

82.5

88.0

87.8

80.1

81.9

Lower Limit

80

80

80

80

%Recovery

70.9

126.2

126.7

86.2

84.82236621

15258008

10798361

17605544

7188821

8797915

1.11

0.09

1.01

0.29

1.28

Reference CPS

5322782

141536

2701875

333503

%RSD

0.82

0.57

0.67

0.24

0.591897630

12593230

9503393

15465396

5759819

7202841

3

2

3

2

3

CPS

3773488

178675

3423427

287451

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

90.27362

159.53859

0.71680

206.85670

119.41912

15.36600

0.40635

232.17337

0.00429

0.05653

-0.09444

40016.66179

269.10927

501.44984

53.14360

207.03499

544.90535

89.36780

23.80013

110.42789

248.44337

0.52894

19.20431

6.23568

312.45906

-0.03366

0.00220

1.37705

18.05472

31.90772

0.14336

41.37134

23.88382

3.07320

0.08127

46.43467

0.00086

0.01131

-0.01889

8003.33236

53.82185

100.28997

10.62872

41.40700

108.98107

17.87356

4.76003

22.08558

49.68867

0.10579

3.84086

1.24714

62.49181

-0.00673

0.00044

0.27541

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115
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115

165

165
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72

72

72
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205

208
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232

238

178

181

182

185

195

197
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139
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146

147
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125
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95
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105
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

110.5

78.2

101.5

102.5

104.9

104.3

105.7

109.6

99.6

98.9

99.8

108.9

156.5

100.5

108.8

115.0

143.9

100.1

94.1

107.8

114.1

%Recovery

101.4

96.3

119.4

97.0

5

25

5

3

20

10

5

5

5

10

10

4

50

2

5

50

50

100

100

200

5

ExpectedValue

5

0.5

100

100

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.52496

19.53878

5.07595

3.07377

20.97117

10.42950

5.28327

5.48027

4.97907

9.88936

9.97804

4.35755

78.22670

2.00936

5.44022

57.47970

71.93277

100.08835

94.13150

215.61424

5.70533

Meas Value

5.07076

0.48129

119.41093

97.03641

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T08:05:25-06:00

Type CRI

VialNumber 1101

Sample Name CCVL 1847444

Data File Name 142LCCV.D

DataPath C:\ICPMH\1\DATA\121119B1.B
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TuneFileTuneStep

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

88.5

90.6

90.5

88.7

89.9

Lower Limit

80

80

80

80

%Recovery

74.3

80.2

82.2

85.6

84.62236621

15258008

10798361

17605544

7188821

8797915

0.47

0.83

0.21

0.13

0.62

Reference CPS

5322782

141536

2701875

333503

%RSD

0.90

0.86

0.37

0.11

0.101892803

13499916

9784541

15940375

6376446

7907695

3

2

3

2

3

CPS

3957242

113460

2219670

285339

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

96.4

93.0

89.6

82.4

83.4

87.1

76.1

94.1

91.7

98.6

89.8

131.3

90.2

90.1

91.2

90.9

93.8

95.1

103.3

90.4

92.0

89.3

87.3

101.5

102.4

99.9

111.0

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.92710

2.79071

17.91373

1.64756

0.83450

8.70598

7.60613

4.70613

9.17298

0.98601

4.48915

2.62572

1.80328

9.01043

1.82313

1.81765

9.37602

1.90184

0.51644

1.80799

4.59795

8.92792

0.87338

5.07595

10.23884

9.99142

0.55486

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

104.3

107.2

98.7

95.5

100.3

101.0

104.5

105.2

104.8

96.7

97.0

95.7

97.6

99.8

101.3

98.2

97.1

97.5

98.7

102.2

101.1

%Recovery

99.7

98.9

106.3

96.3

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

104.26439

53.60590

49.35486

95.49561

100.32218

101.04599

52.27223

105.24017

104.83197

96.65587

97.04103

95.73857

2439.73235

99.76345

101.25398

2454.29765

2428.54632

2438.48902

2467.52349

2554.65234

101.12290

Meas Value

99.70509

98.89347

212.61364

2406.31806

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T08:12:06-06:00

Type CCV

VialNumber 1102

Sample Name CCV 1847445

Data File Name 143_CCV.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 8:17 AM on:12/12/2019

TuneFileTuneStep

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

88.7

91.0

91.1

88.8

89.8

Lower Limit

80

80

80

80

%Recovery

73.6

79.9

82.2

87.7

85.62236621

15258008

10798361

17605544

7188821

8797915

0.84

0.47

0.47

0.29

1.22

Reference CPS

5322782

141536

2701875

333503

%RSD

0.66

0.98

0.85

1.36

0.421914840

13540676

9824363

16035519

6383560

7899454

3

2

3

2

3

CPS

3917605

113045

2220420

292579

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

100.6

101.3

102.6

100.5

101.5

99.8

101.3

97.8

100.2

97.5

100.5

92.4

98.4

98.3

98.3

90.3

101.2

91.4

93.0

101.2

99.7

94.7

96.7

98.7

99.4

106.5

108.6

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

20.11748

101.25849

102.62790

100.54826

101.47518

99.77776

101.29707

97.79052

100.17153

9.74726

100.50044

92.36561

98.37597

98.31392

98.26504

90.26862

101.24074

18.27759

93.03421

101.20222

49.82860

94.69042

96.73746

49.35486

99.44655

106.53720

10.86385

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02874

0.41253

-0.12137

0.05953

0.05960

0.13498

0.03677

0.01066

-0.00335

0.01039

0.02711

0.96724

0.01754

0.00423

0.75287

1.01461

0.26445

-4.65949

-1.49888

0.08548

Meas Value

0.01045

0.01663

13.62080

-5.84764

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 088CALB.D

Acq Date Time 2019-12-12T08:18:50-06:00

Type CCB

VialNumber 4

Sample Name CCB 1843378

Data File Name 144_CCB.D

DataPath C:\ICPMH\1\DATA\121119B1.B

Page 1 of 1 Printed at: 8:24 AM on:12/12/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

88.1

89.6

89.8

89.7

90.2

Lower Limit

80

80

80

80

%Recovery

73.7

79.1

80.8

83.6

82.72236621

15258008

10798361

17605544

7188821

8797915

0.53

0.53

0.30

0.44

0.44

Reference CPS

5322782

141536

2701875

333503

%RSD

0.17

1.62

0.45

0.45

0.111850634

13437457

9670662

15802984

6446005

7935372

3

2

3

2

3

CPS

3924847

111971

2181831

278912

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.06364

0.03921

0.04551

0.03526

0.01140

0.03357

0.02640

0.45756

0.01076

0.00328

0.16330

0.08459

0.01008

0.01264

0.01046

0.01144

0.00877

0.00396

0.01245

0.03857

0.01859

0.03162

0.01143

0.41253

0.09049

0.01235

0.01532

0.00178

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Calibration for 004CALS.D

Batch Folder:

Analysis File:

DA Date-Time:

Calibration Title:

Calibration Method:

VIS Interpolation Fit:

Tune Step:

C:\ICPMH\1\DATA\121119B1.B\

121119B1.batch.xml

12/11/2019 4:51:30 PM

External Calibration

#1 he.u

#2 nogas.u

Level Standard Data File Sample Name Acq. Date-Time

1 003CALB.D ICIS 1843378 12/11/2019 4:28:51 PM

2 004CALS.D IC 1847444 12/11/2019 4:35:36 PM

3 005CALS.D IC 1847445 12/11/2019 4:42:20 PM

4 006CALS.D IC 1847446 12/11/2019 4:49:02 PM

5

6

7

Page 1 12/13/2019 7:27:47 AM
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Calibration for 004CALS.D

y = 0.0057 * x  + 0.0561

R =  1.0000

DL = 0.1579

BEC = 9.883

Weight: None

Min Conc: <None>

y = 0.0017 * x  + 2.6466E-005

R =  1.0000

DL = 0.002171

BEC = 0.01522

Weight: None

Min Conc: <None>

Page 2 12/13/2019 7:27:47 AM
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Calibration for 004CALS.D

y = 0.0013 * x  + 0.0011

R =  0.9998

DL = 0.09371

BEC = 0.8146

Weight: None

Min Conc: <None>

y = 0.0093 * x  + 0.1490

R =  1.0000

DL = 0.9747

BEC = 15.95

Weight: None

Min Conc: <None>

Page 3 12/13/2019 7:27:48 AM

Page 389 of 1586



Calibration for 004CALS.D

y = 0.0049 * x  + 0.0044

R =  1.0000

DL = 0.2834

BEC = 0.9024

Weight: None

Min Conc: <None>

y = 0.0020 * x  + 0.0028

R =  0.9999

DL = 0.4358

BEC = 1.382

Weight: None

Min Conc: <None>

Page 4 12/13/2019 7:27:48 AM
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Calibration for 004CALS.D

y = 1.4413E-004 * x  + 4.8761E-004

R =  1.0000

DL = 2.729

BEC = 3.383

Weight: None

Min Conc: <None>

y = 0.0051 * x  + 0.2077

R =  0.9999

DL = 1.12

BEC = 40.96

Weight: None

Min Conc: <None>

Page 5 12/13/2019 7:27:48 AM
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Calibration for 004CALS.D

y = 4.9915E-004 * x  + 0.0106

R =  0.9999

DL = 1.157

BEC = 21.33

Weight: None

Min Conc: <None>

y = 0.0014 * x  + 1.8884E-004

R =  1.0000

DL = 0.05896

BEC = 0.1325

Weight: None

Min Conc: <None>

Page 6 12/13/2019 7:27:49 AM
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Calibration for 004CALS.D

y = 0.0550 * x  + 0.0114

R =  0.9998

DL = 0.03901

BEC = 0.2063

Weight: None

Min Conc: <None>

y = 0.0678 * x  + 0.0067

R =  1.0000

DL = 0.01193

BEC = 0.09827

Weight: None

Min Conc: <None>

Page 7 12/13/2019 7:27:49 AM
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Calibration for 004CALS.D

y = 0.0178 * x  + 0.0013

R =  0.9998

DL = 0.05395

BEC = 0.07269

Weight: None

Min Conc: <None>

y = 6.1387E-004 * x  + 0.0018

R =  0.9999

DL = 0.3614

BEC = 2.894

Weight: None

Min Conc: <None>

Page 8 12/13/2019 7:27:49 AM
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Calibration for 004CALS.D

y = 0.0427 * x  + 0.0015

R =  0.9998

DL = 0.009743

BEC = 0.03516

Weight: None

Min Conc: <None>

y = 0.0104 * x  + 4.0509E-004

R =  0.9997

DL = 0.02439

BEC = 0.03912

Weight: None

Min Conc: <None>

Page 9 12/13/2019 7:27:50 AM
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Calibration for 004CALS.D

y = 0.0299 * x  + 0.0308

R =  0.9999

DL = 0.0954

BEC = 1.029

Weight: None

Min Conc: <None>

y = 0.0056 * x  + 0.0021

R =  0.9999

DL = 0.02119

BEC = 0.383

Weight: None

Min Conc: <None>

Page 10 12/13/2019 7:27:50 AM
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Calibration for 004CALS.D

y = 0.0039 * x  + 6.4336E-004

R =  0.9999

DL = 0.07419

BEC = 0.1641

Weight: None

Min Conc: <None>

y = 3.0886E-004 * x  + 1.7607E-004

R =  1.0000

DL = 0.1597

BEC = 0.57

Weight: None

Min Conc: <None>

Page 11 12/13/2019 7:27:50 AM
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Calibration for 004CALS.D

y = 0.0328 * x  + 0.0010

R =  1.0000

DL = 0.003871

BEC = 0.03153

Weight: None

Min Conc: <None>

y = 0.0523 * x  + 5.1351E-004

R =  0.9999

DL = 0.00267

BEC = 0.009811

Weight: None

Min Conc: <None>

Page 12 12/13/2019 7:27:51 AM
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Calibration for 004CALS.D

y = 0.0398 * x  + 0.0012

R =  0.9998

DL = 0.006004

BEC = 0.0291

Weight: None

Min Conc: <None>

y = 0.0795 * x  + 0.0075

R =  0.9968

DL = 0.03254

BEC = 0.09481

Weight: None

Min Conc: <None>

Page 13 12/13/2019 7:27:51 AM
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Calibration for 004CALS.D

y = 0.0064 * x  + 0.0019

R =  0.9993

DL = 0.02743

BEC = 0.3005

Weight: None

Min Conc: <None>

y = 0.0221 * x  + 2.9346E-004

R =  0.9998

DL = 0.002675

BEC = 0.01331

Weight: None

Min Conc: <None>

Page 14 12/13/2019 7:27:51 AM
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Calibration for 004CALS.D

y = 0.1275 * x  + 0.0019

R =  0.9997

DL = 0.000709

BEC = 0.01524

Weight: None

Min Conc: <None>

y = 0.0234 * x  + 3.1157E-004

R =  0.9998

DL = 0.009673

BEC = 0.01332

Weight: None

Min Conc: <None>

Page 15 12/13/2019 7:27:52 AM
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Calibration for 004CALS.D

y = 0.0025 * x  + 3.6774E-005

R =  0.9984

DL = 0.001363

BEC = 0.01468

Weight: None

Min Conc: <None>

y = 5.2666E-004 * x  + 7.9147E-006

R =  0.9993

DL = 0.0008756

BEC = 0.01503

Weight: None

Min Conc: <None>
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y = 0.0015 * x  + 2.6723E-004

R =  1.0000

DL = 0.003968

BEC = 0.1791

Weight: None

Min Conc: <None>

y = 0.0020 * x  + 9.8117E-005

R =  1.0000

DL = 0.00648

BEC = 0.05031

Weight: None

Min Conc: <None>
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y = 2.5541E-005 * x  + 4.8131E-007

R =  1.0000

DL = 0.0194

BEC = 0.01885

Weight: None

Min Conc: <None>

y = 0.0020 * x  + 2.6984E-005

R =  1.0000

DL = 0.006992

BEC = 0.01342

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 6.6528E-004 * x  + 3.3267E-005

R =  0.9999

DL = 0.01465

BEC = 0.05

Weight: None

Min Conc: <None>

y = 0.0042 * x  + 2.6207E-005

R =  1.0000

DL = 0.001681

BEC = 0.006173

Weight: None

Min Conc: <None>
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y = 0.0049 * x  + 2.9682E-005

R =  1.0000

DL = 0.0009836

BEC = 0.006044

Weight: None

Min Conc: <None>

y = 0.0051 * x  + 2.1506E-005

R =  1.0000

DL = 0.002668

BEC = 0.004199

Weight: None

Min Conc: <None>
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y = 9.5589E-004 * x  + 6.3622E-006

R =  1.0000

DL = 0.009607

BEC = 0.006656

Weight: None

Min Conc: <None>

y = 0.0010 * x  + 5.5945E-006

R =  1.0000

DL = 0.00363

BEC = 0.005575

Weight: None

Min Conc: <None>
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y = 0.0020 * x  + 8.3625E-005

R =  1.0000

DL = 0.01045

BEC = 0.04176

Weight: None

Min Conc: <None>

y = 0.0082 * x  + 0.0011

R =  0.9998

DL = 0.004257

BEC = 0.1325

Weight: None

Min Conc: <None>
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y = 0.0020 * x  + 2.0575E-004

R =  1.0000

DL = 0.01437

BEC = 0.1035

Weight: None

Min Conc: <None>

y = 0.0044 * x  + 1.9312E-005

R =  1.0000

DL = 0.0009281

BEC = 0.004428

Weight: None

Min Conc: <None>
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y = 0.0019 * x  + 3.9383E-005

R =  0.9999

DL = 0.005991

BEC = 0.02105

Weight: None

Min Conc: <None>

y = 0.0033 * x  + 8.5214E-005

R =  1.0000

DL = 0.002821

BEC = 0.02554

Weight: None

Min Conc: <None>
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y = 0.0071 * x  + 4.9074E-004

R =  1.0000

DL = 0.003696

BEC = 0.06894

Weight: None

Min Conc: <None>

y = 0.0025 * x  + 3.2211E-004

R =  1.0000

DL = 0.01098

BEC = 0.131

Weight: None

Min Conc: <None>
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Calibration for 004CALS.D

y = 0.0022 * x  + 3.5389E-004

R =  1.0000

DL = 0.009955

BEC = 0.1629

Weight: None

Min Conc: <None>

y = 0.0099 * x  + 0.0014

R =  1.0000

DL = 0.006112

BEC = 0.1403

Weight: None

Min Conc: <None>
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y = 0.0075 * x  + 8.5731E-004

R =  1.0000

DL = 0.01406

BEC = 0.1139

Weight: None

Min Conc: <None>

y = 0.0125 * x  + 3.3933E-004

R =  0.9999

DL = 0.005736

BEC = 0.02715

Weight: None

Min Conc: <None>
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y = 0.0121 * x  + 8.1347E-005

R =  1.0000

DL = 0.002008

BEC = 0.006741

Weight: None

Min Conc: <None>
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Calibration for 089CALS.D

Batch Folder:

Analysis File:

DA Date-Time:

Calibration Title:

Calibration Method:

VIS Interpolation Fit:

Tune Step:

C:\ICPMH\1\DATA\121119B1.B\

121119B1.batch.xml

12/12/2019 2:24:43 AM

External Calibration

#1 he.u

#2 nogas.u

Level Standard Data File Sample Name Acq. Date-Time

1 088CALB.D ICIS 1843378 12/12/2019 2:01:59 AM

2 089CALS.D IC 1847444 12/12/2019 2:08:44 AM

3 090CALS.D IC 1847445 12/12/2019 2:15:28 AM

4 091CALS.D IC 1847446 12/12/2019 2:22:09 AM

5

6

7

Page 1 12/13/2019 7:28:44 AM
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y = 0.0056 * x  + 0.0554

R =  1.0000

DL = 0.1939

BEC = 9.928

Weight: None

Min Conc: <None>

y = 0.0017 * x  + 1.8792E-005

R =  1.0000

DL = 0.0129

BEC = 0.0112

Weight: None

Min Conc: <None>

Page 2 12/13/2019 7:28:44 AM
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y = 0.0012 * x  + 0.0020

R =  0.9999

DL = 0.1696

BEC = 1.654

Weight: None

Min Conc: <None>

y = 0.0091 * x  + 0.1803

R =  1.0000

DL = 0.5803

BEC = 19.77

Weight: None

Min Conc: <None>

Page 3 12/13/2019 7:28:45 AM

Page 422 of 1586



Calibration for 089CALS.D

y = 0.0047 * x  + 0.0028

R =  1.0000

DL = 0.3855

BEC = 0.6036

Weight: None

Min Conc: <None>

y = 0.0020 * x  + 0.0020

R =  0.9999

DL = 0.3097

BEC = 1.016

Weight: None

Min Conc: <None>
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Calibration for 089CALS.D

y = 1.3520E-004 * x  + 4.4007E-004

R =  1.0000

DL = 2.237

BEC = 3.255

Weight: None

Min Conc: <None>

y = 0.0051 * x  + 0.2116

R =  1.0000

DL = 2.525

BEC = 41.74

Weight: None

Min Conc: <None>
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y = 5.1152E-004 * x  + 0.0062

R =  1.0000

DL = 0.2703

BEC = 12.13

Weight: None

Min Conc: <None>

y = 0.0015 * x  + 1.4937E-004

R =  1.0000

DL = 0.01539

BEC = 0.1028

Weight: None

Min Conc: <None>
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Calibration for 089CALS.D

y = 0.0571 * x  + 0.0083

R =  0.9996

DL = 0.02761

BEC = 0.1459

Weight: None

Min Conc: <None>

y = 0.0690 * x  + 0.0062

R =  0.9998

DL = 0.02214

BEC = 0.09038

Weight: None

Min Conc: <None>
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Calibration for 089CALS.D

y = 0.0171 * x  + 0.0012

R =  0.9999

DL = 0.0175

BEC = 0.07202

Weight: None

Min Conc: <None>

y = 5.8224E-004 * x  + 0.0016

R =  1.0000

DL = 0.6824

BEC = 2.769

Weight: None

Min Conc: <None>
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y = 0.0419 * x  + 0.0014

R =  1.0000

DL = 0.01284

BEC = 0.03238

Weight: None

Min Conc: <None>

y = 0.0101 * x  + 3.8331E-004

R =  0.9999

DL = 0.01188

BEC = 0.03802

Weight: None

Min Conc: <None>

Page 9 12/13/2019 7:28:47 AM
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Calibration for 089CALS.D

y = 0.0285 * x  + 0.0093

R =  0.9996

DL = 0.01189

BEC = 0.3244

Weight: None

Min Conc: <None>

y = 0.0055 * x  + 0.0014

R =  1.0000

DL = 0.02664

BEC = 0.2524

Weight: None

Min Conc: <None>

Page 10 12/13/2019 7:28:47 AM
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Calibration for 089CALS.D

y = 0.0039 * x  + 2.6294E-004

R =  0.9999

DL = 0.04259

BEC = 0.06781

Weight: None

Min Conc: <None>

y = 2.9400E-004 * x  + 1.8343E-004

R =  0.9998

DL = 0.5894

BEC = 0.6239

Weight: None

Min Conc: <None>

Page 11 12/13/2019 7:28:47 AM
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y = 0.0344 * x  + 8.4163E-004

R =  1.0000

DL = 0.0002811

BEC = 0.02445

Weight: None

Min Conc: <None>

y = 0.0539 * x  + 5.4590E-004

R =  0.9998

DL = 0.005951

BEC = 0.01014

Weight: None

Min Conc: <None>
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Calibration for 089CALS.D

y = 0.0412 * x  + 7.9643E-004

R =  0.9999

DL = 0.00218

BEC = 0.01933

Weight: None

Min Conc: <None>

y = 0.0791 * x  + 0.0161

R =  0.9972

DL = 0.02032

BEC = 0.203

Weight: None

Min Conc: <None>

Page 13 12/13/2019 7:28:48 AM
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Calibration for 089CALS.D

y = 0.0065 * x  + 5.1075E-004

R =  0.9996

DL = 0.005194

BEC = 0.07892

Weight: None

Min Conc: <None>

y = 0.0234 * x  + 2.9666E-004

R =  0.9997

DL = 0.01166

BEC = 0.01268

Weight: None

Min Conc: <None>

Page 14 12/13/2019 7:28:48 AM
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Calibration for 089CALS.D

y = 0.1346 * x  + 0.0022

R =  0.9999

DL = 0.001515

BEC = 0.01639

Weight: None

Min Conc: <None>

y = 0.0249 * x  + 1.2318E-004

R =  0.9998

DL = 0.002416

BEC = 0.004953

Weight: None

Min Conc: <None>

Page 15 12/13/2019 7:28:49 AM
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Calibration for 089CALS.D

y = 0.0025 * x  + 2.2207E-005

R =  0.9989

DL = 0.001671

BEC = 0.009053

Weight: None

Min Conc: <None>

y = 5.3022E-004 * x  + 5.5911E-006

R =  0.9994

DL = 0.007198

BEC = 0.01054

Weight: None

Min Conc: <None>

Page 16 12/13/2019 7:28:49 AM
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Calibration for 089CALS.D

y = 0.0015 * x  + 1.9052E-004

R =  1.0000

DL = 0.008161

BEC = 0.1247

Weight: None

Min Conc: <None>

y = 0.0020 * x  + 5.6209E-005

R =  1.0000

DL = 0.005219

BEC = 0.02831

Weight: None

Min Conc: <None>
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Calibration for 089CALS.D

y = 2.4000E-005 * x  + 6.1753E-007

R =  1.0000

DL = 0.03877

BEC = 0.02573

Weight: None

Min Conc: <None>

y = 0.0020 * x  + 3.4687E-005

R =  1.0000

DL = 0.004087

BEC = 0.01777

Weight: None

Min Conc: <None>

Page 18 12/13/2019 7:28:50 AM
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y = 6.8797E-004 * x  + 3.2945E-005

R =  0.9997

DL = 0.005956

BEC = 0.04789

Weight: None

Min Conc: <None>

y = 0.0042 * x  + 2.4583E-005

R =  1.0000

DL = 0.00232

BEC = 0.005838

Weight: None

Min Conc: <None>

Page 19 12/13/2019 7:28:50 AM
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y = 0.0049 * x  + 3.7761E-005

R =  1.0000

DL = 0.00082

BEC = 0.007759

Weight: None

Min Conc: <None>

y = 0.0050 * x  + 3.0249E-005

R =  1.0000

DL = 0.0008869

BEC = 0.006012

Weight: None

Min Conc: <None>

Page 20 12/13/2019 7:28:50 AM
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y = 9.3333E-004 * x  + 4.8344E-006

R =  0.9988

DL = 0.005708

BEC = 0.00518

Weight: None

Min Conc: <None>

y = 0.0010 * x  + 7.8907E-006

R =  1.0000

DL = 0.005958

BEC = 0.007706

Weight: None

Min Conc: <None>

Page 21 12/13/2019 7:28:51 AM
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y = 0.0020 * x  + 3.4051E-005

R =  1.0000

DL = 0.004932

BEC = 0.01681

Weight: None

Min Conc: <None>

y = 0.0080 * x  + 0.0016

R =  0.9999

DL = 0.008686

BEC = 0.1953

Weight: None

Min Conc: <None>

Page 22 12/13/2019 7:28:51 AM
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Calibration for 089CALS.D

y = 0.0020 * x  + 3.3332E-004

R =  1.0000

DL = 0.02057

BEC = 0.163

Weight: None

Min Conc: <None>

y = 0.0044 * x  + 2.2482E-005

R =  1.0000

DL = 0.001924

BEC = 0.005147

Weight: None

Min Conc: <None>

Page 23 12/13/2019 7:28:51 AM
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y = 0.0019 * x  + 3.4461E-005

R =  1.0000

DL = 0.003297

BEC = 0.01813

Weight: None

Min Conc: <None>

y = 0.0033 * x  + 1.4588E-004

R =  1.0000

DL = 0.01337

BEC = 0.04405

Weight: None

Min Conc: <None>
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y = 0.0073 * x  + 1.1721E-004

R =  1.0000

DL = 0.002528

BEC = 0.01614

Weight: None

Min Conc: <None>

y = 0.0025 * x  + 2.5021E-004

R =  1.0000

DL = 0.01155

BEC = 0.09908

Weight: None

Min Conc: <None>

Page 25 12/13/2019 7:28:52 AM

Page 444 of 1586



Calibration for 089CALS.D

y = 0.0022 * x  + 2.9468E-004

R =  1.0000

DL = 0.006878

BEC = 0.1337

Weight: None

Min Conc: <None>

y = 0.0100 * x  + 0.0011

R =  1.0000

DL = 0.003823

BEC = 0.109

Weight: None

Min Conc: <None>

Page 26 12/13/2019 7:28:52 AM
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y = 0.0076 * x  + 5.4312E-004

R =  0.9999

DL = 0.01044

BEC = 0.07116

Weight: None

Min Conc: <None>

y = 0.0127 * x  + 1.9565E-004

R =  1.0000

DL = 0.002815

BEC = 0.01541

Weight: None

Min Conc: <None>
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y = 0.0122 * x  + 6.5935E-005

R =  1.0000

DL = 0.001424

BEC = 0.00541

Weight: None

Min Conc: <None>
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12119B1-1

Tune Ste Mass Name R a b (blank) DL BEC Units
3 7 Li 0.999994 0.005678 0.056113442 0.15791 9.883129 ug/l
3 9 Be 0.999987 0.001739 2.64658E-05 0.002171 0.015218 ug/l
3 11 B 0.999769 0.001302 0.001060351 0.093709 0.814589 ug/l
2 23 Na 0.999994 0.009342 0.149018211 0.974748 15.95129 ug/l
2 24 Mg 0.999957 0.004853 0.004379786 0.283385 0.9024 ug/l
2 27 Al 0.999888 0.002042 0.00282276 0.435825 1.382075 ug/l
2 31 P 0.999992 0.000144 0.000487606 2.72943 3.383015 ug/l
2 39 K 0.999929 0.00507 0.20767128 1.119505 40.96221 ug/l
3 44 Ca 0.999939 0.000499 0.010647198 1.157366 21.33065 ug/l
3 47 Ti 0.999978 0.001426 0.000188841 0.058959 0.132462 ug/l
2 51 V 0.999798 0.055039 0.011353915 0.039011 0.20629 ug/l
2 52 Cr 0.999953 0.067754 0.006658406 0.011928 0.098273 ug/l
2 55 Mn 0.999811 0.01778 0.001292366 0.053951 0.072689 ug/l
2 57 Fe 0.999949 0.000614 0.001776447 0.361408 2.893846 ug/l
2 59 Co 0.999789 0.042735 0.001502678 0.009743 0.035163 ug/l
2 60 Ni 0.999721 0.010355 0.000405093 0.024387 0.03912 ug/l
2 63 Cu 0.999873 0.02991 0.030772501 0.095398 1.028834 ug/l
2 66 Zn 0.999886 0.00558 0.002137209 0.02119 0.382998 ug/l
2 75 As 0.999868 0.003922 0.000643356 0.074187 0.164052 ug/l
2 78 Se 0.999996 0.000309 0.000176065 0.159702 0.570048 ug/l
3 88 Sr 0.999999 0.032752 0.001032551 0.003871 0.031526 ug/l
2 89 Y 0.999854 0.052339 0.00051351 0.00267 0.009811 ug/l
2 90 Zr 0.999823 0.039834 0.00115931 0.006004 0.029104 ug/l
2 93 Nb 0.996799 0.079465 0.007534051 0.03254 0.09481 ug/l
3 95 Mo 0.999335 0.006371 0.001914548 0.027432 0.300492 ug/l
2 101 Ru 0.999829 0.022054 0.000293456 0.002675 0.013306 ug/l
2 103 Rh 0.999661 0.127534 0.001943436 0.000709 0.015239 ug/l
2 105 Pd 0.999824 0.023397 0.000311568 0.009673 0.013317 ug/l
3 107 Ag 0.998391 0.002505 3.67738E-05 0.001363 0.014681 ug/l
3 111 Cd 0.99926 0.000527 7.91468E-06 0.000876 0.015028 ug/l
3 118 Sn 0.999993 0.001492 0.000267233 0.003968 0.17912 ug/l
3 121 Sb 0.999988 0.00195 9.81169E-05 0.00648 0.050313 ug/l
2 125 Te 0.999982 2.55E-05 4.81313E-07 0.0194 0.018845 ug/l
2 133 Cs 0.999964 0.002011 2.69838E-05 0.006992 0.013421 ug/l
3 137 Ba 0.999869 0.000665 3.3267E-05 0.014646 0.050004 ug/l
2 139 La 0.999986 0.004246 2.6207E-05 0.001681 0.006173 ug/l
2 140 Ce 0.999951 0.004911 2.96824E-05 0.000984 0.006044 ug/l
2 141 Pr 0.999992 0.005122 2.1506E-05 0.002668 0.004199 ug/l
2 146 Nd 0.999992 0.000956 6.3622E-06 0.009607 0.006656 ug/l
3 147 Sm 0.999984 0.001003 5.5945E-06 0.00363 0.005575 ug/l
2 178 Hf 0.99995 0.002003 8.36249E-05 0.010447 0.041756 ug/l
2 181 Ta 0.999833 0.008235 0.00109083 0.004257 0.132462 ug/l
2 182 W 0.99997 0.001987 0.000205749 0.014369 0.10353 ug/l
3 185 Re 0.999987 0.004361 1.93121E-05 0.000928 0.004428 ug/l
2 195 Pt 0.999947 0.001871 3.93829E-05 0.005991 0.021051 ug/l
3 197 Au 0.999989 0.003336 8.52137E-05 0.002821 0.025545 ug/l
3 205 Tl 0.999973 0.007118 0.000490742 0.003696 0.068942 ug/l
3 206 (Pb) 0.999994 0.002459 0.000322106 0.010985 0.130978 ug/l
3 207 (Pb) 0.999996 0.002172 0.000353894 0.009955 0.162906 ug/l
3 208 Pb 0.999977 0.009927 0.001393025 0.006112 0.140332 ug/l
2 209 Bi 0.999995 0.007524 0.000857313 0.014064 0.113942 ug/l
3 232 Th 0.99991 0.0125 0.000339331 0.005736 0.027147 ug/l
3 238 U 0.999997 0.012067 8.13472E-05 0.002008 0.006741 ug/l
3 6 Li (IS) ug/l
2 45 Sc (IS) ug/l
3 45 Sc (IS) ug/l
2 72 Ge (IS) ug/l
3 72 Ge (IS) ug/l
3 115 In (IS) ug/l
2 165 Ho (IS) ug/l
3 165 Ho (IS) ug/l
2 193 Ir (IS) ug/l
3 193 Ir (IS) ug/l
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Metals Y Intercept

Analyst: LKP Date: Analyst:

Element MDL 3XMDL Y-Intercept Pass/Fail Element MDL 3XMDL Y-Intercept Pass/Fail
LI 2.00 6.00 0.0561134 PASS LI 4.00 12.00 0.056113 PASS
BE 0.20 0.60 2.647E-05 PASS BE 0.40 1.20 0.000026 PASS
B 45.00 135.00 0.0010604 PASS B 45.00 135.00 0.001060 PASS
NA 20.00 60.00 0.1490182 PASS NA 75.00 225.00 0.149018 PASS
MG 20.00 60.00 0.0043798 PASS MG 25.00 75.00 0.004380 PASS
AL 20.00 60.00 0.0028228 PASS AL 20.00 60.00 0.002823 PASS
P 45.00 135.00 0.0004876 PASS P 200.00 600.00 0.000488 PASS
K 45.00 135.00 0.2076713 PASS K 40.00 120.00 0.207671 PASS
CA 45.00 135.00 0.0106472 PASS CA 100.00 300.00 0.010647 PASS
TI 2.00 6.00 0.0001888 PASS TI 2.40 7.20 0.000189 PASS
V 4.00 12.00 0.0113539 PASS V 4.00 12.00 0.011354 PASS
CR 4.00 12.00 0.0066584 PASS CR 4.50 13.50 0.006658 PASS
MN 0.90 2.70 0.0012924 PASS MN 2.00 6.00 0.001292 PASS
FE 20.00 60.00 0.0017764 PASS FE 20.00 60.00 0.001776 PASS
CO 0.90 2.70 0.0015027 PASS CO 0.75 2.25 0.001503 PASS
NI 2.00 6.00 0.0004051 PASS NI 2.00 6.00 0.000405 PASS
CU 0.40 1.20 0.0307725 PASS CU 4.00 12.00 0.030773 PASS
ZN 7.50 22.50 0.0021372 PASS ZN 20.00 60.00 0.002137 PASS
AS 4.00 12.00 0.0006434 PASS AS 4.00 12.00 0.000643 PASS
SE 2.00 6.00 0.0001761 PASS SE 3.20 9.60 0.000176 PASS
SR 2.00 6.00 0.0010326 PASS SR 2.40 7.20 0.001033 PASS
Y 2.00 6.00 0.0005135 PASS Y 4.00 12.00 0.000514 PASS
ZR 2.00 6.00 0.0011593 PASS ZR 4.00 12.00 0.001159 PASS
NB 10.00 30.00 0.0075341 PASS NB 12.00 36.00 0.007534 PASS
MO 2.00 6.00 0.0019145 PASS MO 2.00 6.00 0.001915 PASS
RU 4.00 12.00 0.0002935 PASS RU 4.00 12.00 0.000293 PASS
RH 4.00 12.00 0.0019434 PASS RH 4.00 12.00 0.001943 PASS
PD 0.20 0.60 0.0003116 PASS PD 0.40 1.20 0.000312 PASS
AG 0.90 2.70 3.677E-05 PASS AG 0.75 2.25 0.000037 PASS
CD 0.20 0.60 7.915E-06 PASS CD 0.24 0.72 0.000008 PASS
SN 1.20 3.60 0.0002672 PASS SN 0.90 2.70 0.000267 PASS
SB 2.00 6.00 9.812E-05 PASS SB 2.00 6.00 0.000098 PASS
TE 7.50 22.50 4.813E-07 PASS TE 4.00 12.00 0.000000 PASS
CS 0.20 0.60 2.698E-05 PASS CS 2.00 6.00 0.000027 PASS
BA 0.90 2.70 3.327E-05 PASS BA 5.00 15.00 0.000033 PASS
LA 0.90 2.70 2.621E-05 PASS LA 0.75 2.25 0.000026 PASS
CE 4.00 12.00 2.968E-05 PASS CE 4.00 12.00 0.000030 PASS
PR 0.90 2.70 2.151E-05 PASS PR 0.75 2.25 0.000022 PASS
ND 0.90 2.70 6.362E-06 PASS ND 0.75 2.25 0.000006 PASS
SM 4.00 12.00 5.595E-06 PASS SM 4.00 12.00 0.000006 PASS
HF 4.00 12.00 8.362E-05 PASS HF 4.00 12.00 0.000084 PASS
TA 4.00 12.00 0.0010908 PASS TA 4.00 12.00 0.001091 PASS
W 2.00 6.00 0.0002057 PASS W 10.00 30.00 0.000206 PASS
RE 0.40 1.20 1.931E-05 PASS RE 4.00 12.00 0.000019 PASS
PT 0.40 1.20 3.938E-05 PASS PT 0.40 1.20 0.000039 PASS
AU 5.00 15.00 8.521E-05 PASS AU 2.00 6.00 0.000085 PASS
TL 0.90 2.70 0.0004907 PASS TL 2.00 6.00 0.000491 PASS
(PB 206) 1.00 3.00 0.0003221 PASS (PB 206) 1.25 3.75 0.000322 PASS
(PB 207) 1.00 3.00 0.0003539 PASS (PB 207) 1.25 3.75 0.000354 PASS
PB 1.00 3.00 0.001393 PASS PB 1.25 3.75 0.001393 PASS
BI 7.50 22.50 0.0008573 PASS BI 7.50 22.50 0.000857 PASS
TH 0.90 2.70 0.0003393 PASS TH 0.90 2.70 0.000339 PASS
U 0.40 1.20 8.135E-05 PASS U 0.40 1.20 0.000081 PASS

Matrix: 
Units:

Calibration File: Calibration File:
Matrix: 

Units:PPB
Water
121119B1

PPB
Soil
121119B1
7700Instrument: Instrument: 7700
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121119B1-2

Tune Ste Mass Name R a b (blank) DL BEC Units
3 7 Li 0.999989 0.005584 0.055436658 0.193869 9.928159 ug/l
3 9 Be 0.999995 0.001678 1.87918E-05 0.012901 0.011196 ug/l
3 11 B 0.999898 0.001224 0.0020247 0.169646 1.65386 ug/l
2 23 Na 0.999999 0.009119 0.180270226 0.580337 19.76899 ug/l
2 24 Mg 0.999999 0.0047 0.002837078 0.385527 0.603581 ug/l
2 27 Al 0.999931 0.001962 0.001993449 0.309738 1.016196 ug/l
2 31 P 0.999963 0.000135 0.000440065 2.236867 3.254835 ug/l
2 39 K 0.999987 0.00507 0.211636472 2.525219 41.74445 ug/l
3 44 Ca 0.99995 0.000512 0.006204203 0.270271 12.12884 ug/l
3 47 Ti 0.999999 0.001453 0.000149373 0.015389 0.102832 ug/l
2 51 V 0.999631 0.057104 0.008331881 0.027609 0.145906 ug/l
2 52 Cr 0.999757 0.068971 0.006233782 0.022139 0.090383 ug/l
2 55 Mn 0.999871 0.017076 0.001229881 0.017501 0.072024 ug/l
2 57 Fe 0.999995 0.000582 0.001611969 0.6824 2.768583 ug/l
2 59 Co 0.99997 0.0419 0.001356729 0.012845 0.03238 ug/l
2 60 Ni 0.999859 0.010081 0.000383306 0.011876 0.038024 ug/l
2 63 Cu 0.999648 0.028517 0.009250332 0.011888 0.324383 ug/l
2 66 Zn 0.999962 0.005491 0.001385811 0.026643 0.252359 ug/l
2 75 As 0.999875 0.003877 0.000262938 0.042586 0.067812 ug/l
2 78 Se 0.999752 0.000294 0.000183433 0.58937 0.623914 ug/l
3 88 Sr 0.999997 0.034426 0.000841628 0.000281 0.024447 ug/l
2 89 Y 0.99984 0.053854 0.000545902 0.005951 0.010137 ug/l
2 90 Zr 0.999916 0.041196 0.000796428 0.00218 0.019332 ug/l
2 93 Nb 0.997211 0.079139 0.016061662 0.020324 0.202954 ug/l
3 95 Mo 0.999558 0.006472 0.000510746 0.005194 0.078918 ug/l
2 101 Ru 0.999704 0.023388 0.000296656 0.011659 0.012684 ug/l
2 103 Rh 0.999868 0.134616 0.002205858 0.001515 0.016386 ug/l
2 105 Pd 0.999769 0.024872 0.000123183 0.002416 0.004953 ug/l
3 107 Ag 0.998893 0.002453 2.22066E-05 0.001671 0.009053 ug/l
3 111 Cd 0.999354 0.00053 5.5911E-06 0.007198 0.010545 ug/l
3 118 Sn 0.999992 0.001527 0.000190517 0.008161 0.124741 ug/l
3 121 Sb 0.999988 0.001985 5.62089E-05 0.005219 0.028314 ug/l
2 125 Te 0.999997 2.4E-05 6.17533E-07 0.038772 0.02573 ug/l
2 133 Cs 0.999993 0.001952 3.46866E-05 0.004087 0.017769 ug/l
3 137 Ba 0.999669 0.000688 3.29445E-05 0.005956 0.047886 ug/l
2 139 La 0.999998 0.004211 2.4583E-05 0.00232 0.005838 ug/l
2 140 Ce 0.999991 0.004867 3.77609E-05 0.00082 0.007759 ug/l
2 141 Pr 0.999999 0.005031 3.02487E-05 0.000887 0.006012 ug/l
2 146 Nd 0.998788 0.000933 4.83441E-06 0.005708 0.00518 ug/l
3 147 Sm 0.999994 0.001024 7.89071E-06 0.005958 0.007706 ug/l
2 178 Hf 0.999982 0.002026 3.40514E-05 0.004932 0.016809 ug/l
2 181 Ta 0.999878 0.008045 0.00157082 0.008686 0.195254 ug/l
2 182 W 0.999995 0.002044 0.000333325 0.020571 0.163044 ug/l
3 185 Re 0.99995 0.004368 2.24823E-05 0.001924 0.005147 ug/l
2 195 Pt 0.999994 0.0019 3.44613E-05 0.003297 0.018135 ug/l
3 197 Au 0.999992 0.003311 0.00014588 0.013368 0.044053 ug/l
3 205 Tl 0.999988 0.007261 0.000117212 0.002528 0.016144 ug/l
3 206 (Pb) 0.999998 0.002525 0.00025021 0.011552 0.099083 ug/l
3 207 (Pb) 0.999993 0.002204 0.000294682 0.006878 0.133705 ug/l
3 208 Pb 0.999997 0.010047 0.001095015 0.003823 0.108988 ug/l
2 209 Bi 0.999949 0.007632 0.000543125 0.010443 0.071164 ug/l
3 232 Th 0.999952 0.012699 0.000195646 0.002815 0.015407 ug/l
3 238 U 0.999995 0.012186 6.59345E-05 0.001424 0.00541 ug/l
3 6 Li (IS) ug/l
2 45 Sc (IS) ug/l
3 45 Sc (IS) ug/l
2 72 Ge (IS) ug/l
3 72 Ge (IS) ug/l
3 115 In (IS) ug/l
2 165 Ho (IS) ug/l
3 165 Ho (IS) ug/l
2 193 Ir (IS) ug/l
3 193 Ir (IS) ug/l
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Metals Y Intercept

Analyst: LKP Date: Analyst:

Element MDL 3XMDL Y-Intercept Pass/Fail Element MDL 3XMDL Y-Intercept Pass/Fail
LI 2.00 6.00 0.0554367 PASS LI 4.00 12.00 0.055437 PASS
BE 0.20 0.60 1.879E-05 PASS BE 0.40 1.20 0.000019 PASS
B 45.00 135.00 0.0020247 PASS B 45.00 135.00 0.002025 PASS
NA 20.00 60.00 0.1802702 PASS NA 75.00 225.00 0.180270 PASS
MG 20.00 60.00 0.0028371 PASS MG 25.00 75.00 0.002837 PASS
AL 20.00 60.00 0.0019934 PASS AL 20.00 60.00 0.001993 PASS
P 45.00 135.00 0.0004401 PASS P 200.00 600.00 0.000440 PASS
K 45.00 135.00 0.2116365 PASS K 40.00 120.00 0.211636 PASS
CA 45.00 135.00 0.0062042 PASS CA 100.00 300.00 0.006204 PASS
TI 2.00 6.00 0.0001494 PASS TI 2.40 7.20 0.000149 PASS
V 4.00 12.00 0.0083319 PASS V 4.00 12.00 0.008332 PASS
CR 4.00 12.00 0.0062338 PASS CR 4.50 13.50 0.006234 PASS
MN 0.90 2.70 0.0012299 PASS MN 2.00 6.00 0.001230 PASS
FE 20.00 60.00 0.001612 PASS FE 20.00 60.00 0.001612 PASS
CO 0.90 2.70 0.0013567 PASS CO 0.75 2.25 0.001357 PASS
NI 2.00 6.00 0.0003833 PASS NI 2.00 6.00 0.000383 PASS
CU 0.40 1.20 0.0092503 PASS CU 4.00 12.00 0.009250 PASS
ZN 7.50 22.50 0.0013858 PASS ZN 20.00 60.00 0.001386 PASS
AS 4.00 12.00 0.0002629 PASS AS 4.00 12.00 0.000263 PASS
SE 2.00 6.00 0.0001834 PASS SE 3.20 9.60 0.000183 PASS
SR 2.00 6.00 0.0008416 PASS SR 2.40 7.20 0.000842 PASS
Y 2.00 6.00 0.0005459 PASS Y 4.00 12.00 0.000546 PASS
ZR 2.00 6.00 0.0007964 PASS ZR 4.00 12.00 0.000796 PASS
NB 10.00 30.00 0.0160617 PASS NB 12.00 36.00 0.016062 PASS
MO 2.00 6.00 0.0005107 PASS MO 2.00 6.00 0.000511 PASS
RU 4.00 12.00 0.0002967 PASS RU 4.00 12.00 0.000297 PASS
RH 4.00 12.00 0.0022059 PASS RH 4.00 12.00 0.002206 PASS
PD 0.20 0.60 0.0001232 PASS PD 0.40 1.20 0.000123 PASS
AG 0.90 2.70 2.221E-05 PASS AG 0.75 2.25 0.000022 PASS
CD 0.20 0.60 5.591E-06 PASS CD 0.24 0.72 0.000006 PASS
SN 1.20 3.60 0.0001905 PASS SN 0.90 2.70 0.000191 PASS
SB 2.00 6.00 5.621E-05 PASS SB 2.00 6.00 0.000056 PASS
TE 7.50 22.50 6.175E-07 PASS TE 4.00 12.00 0.000001 PASS
CS 0.20 0.60 3.469E-05 PASS CS 2.00 6.00 0.000035 PASS
BA 0.90 2.70 3.294E-05 PASS BA 5.00 15.00 0.000033 PASS
LA 0.90 2.70 2.458E-05 PASS LA 0.75 2.25 0.000025 PASS
CE 4.00 12.00 3.776E-05 PASS CE 4.00 12.00 0.000038 PASS
PR 0.90 2.70 3.025E-05 PASS PR 0.75 2.25 0.000030 PASS
ND 0.90 2.70 4.834E-06 PASS ND 0.75 2.25 0.000005 PASS
SM 4.00 12.00 7.891E-06 PASS SM 4.00 12.00 0.000008 PASS
HF 4.00 12.00 3.405E-05 PASS HF 4.00 12.00 0.000034 PASS
TA 4.00 12.00 0.0015708 PASS TA 4.00 12.00 0.001571 PASS
W 2.00 6.00 0.0003333 PASS W 10.00 30.00 0.000333 PASS
RE 0.40 1.20 2.248E-05 PASS RE 4.00 12.00 0.000022 PASS
PT 0.40 1.20 3.446E-05 PASS PT 0.40 1.20 0.000034 PASS
AU 5.00 15.00 0.0001459 PASS AU 2.00 6.00 0.000146 PASS
TL 0.90 2.70 0.0001172 PASS TL 2.00 6.00 0.000117 PASS
(PB 206) 1.00 3.00 0.0002502 PASS (PB 206) 1.25 3.75 0.000250 PASS
(PB 207) 1.00 3.00 0.0002947 PASS (PB 207) 1.25 3.75 0.000295 PASS
PB 1.00 3.00 0.001095 PASS PB 1.25 3.75 0.001095 PASS
BI 7.50 22.50 0.0005431 PASS BI 7.50 22.50 0.000543 PASS
TH 0.90 2.70 0.0001956 PASS TH 0.90 2.70 0.000196 PASS
U 0.40 1.20 6.593E-05 PASS U 0.40 1.20 0.000066 PASS

Matrix: 
Units:

Calibration File: Calibration File:
Matrix: 

Units:PPB
Water
121119B1

PPB
Soil
121119B1
7700Instrument: Instrument: 7700
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Tune Report

Tune File         : autotune.u               
Comment           :                               

       m/z      Range      Count       Mean       RSD% Background 
         7     50,000    24632.0    25244.9       1.80       1.60 
        89    100,000    64819.0    64794.7       1.95       2.30 
       205     50,000    37994.0    37726.7       2.44       5.70 

Integration Time:     0.1000 sec
 Sampling Period:     0.3100 sec
               n:        200
           Oxide:   156/140      0.752%
  Doubly Charged:    70/140      0.922%

      m/z:          7         89        205
   Height:     25,252     65,475     36,899
     Axis:       7.00      89.05     205.00
    W-50%:       0.65       0.55       0.55
    W-10%:      0.700      0.700     0.7500

Integration Time:     0.1000 sec
Acquisition Time:    22.7600 sec

Y axis : Linear  
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Tune Report

Tune File         : autotune.u               
Comment           :                               

Tuning Parameters
===Plasma Condition===          ===Ion Lenses===                ===Q-Pole Parameters===        
      RF Power  :   1550 W           Extract 1  :      0 V            AMU Gain  :    118       
   RF Matching  :    1.5 V           Extract 2  :   -120 V          AMU Offset  :    128       
    Smpl Depth  :      8 mm         Omega Bias  :    -90 V           Axis Gain  :  0.998       
       Torch-H  :    0.1 mm         Omega Lens  :      8 V         Axis Offset  :   0.11       
       Torch-V  :    0.1 mm      Cell Entrance  :    -30 V             QP Bias  :     -3 V     
   Carrier Gas  :   0.55 L/min       Cell Exit  :    -50 V                                     
 Dilution Mode  :     ON               Deflect  :   12.2 V      ===Detector Parameters===      
  Dilution Gas  :    0.5 L/min      Plate Bias  :    -40 V       Discriminator  :    4.5 mV    
  Optional Gas  :      0 %      ===Octopole Parameters===            Analog HV  :   1919 V     
Nebulizer Pump  :    0.1 rps           OctP RF  :    190 V            Pulse HV  :   1104 V     
   Sample Pump  :    --- rps         OctP Bias  :     -8 V                                     
      S/C Temp  :      2 degC                                                                  
                                                                                               
===Reaction Cell===                                                                            
 Reaction Mode  :    OFF                                                                       
        H2 Gas  :      0 mL/min         He Gas  :      0 mL/min   Optional Gas  :    --- %     

Page: 2
Generated : Dec 13, 2019 13:28:41
Printed   : Dec 13, 2019 13:28:45Page 463 of 1586



Tune Report

Tune File         : he.u                     
Comment           :                               

       m/z      Range      Count       Mean       RSD% Background 
        59     10,000    10403.0    10324.5       2.43       0.10 
        89     20,000    13691.0    13391.6       2.34       0.10 
       140     50,000    34760.0    34430.5       2.44       0.60 
       205     50,000    30133.0    29470.4       2.91       0.90 
   156/140          1     0.400%     0.321%      12.16            
    70/140          2     0.975%     1.004%       7.72            

Integration Time:     0.1000 sec
 Sampling Period:     0.6200 sec
               n:        200
           Oxide:   156/140      0.363%
  Doubly Charged:    70/140      1.056%

      m/z:         59         89        205
   Height:     10,551     13,961     29,937
     Axis:      59.05      89.10     205.00
    W-50%:       0.55       0.50       0.55
    W-10%:      0.700      0.700     0.7500

Integration Time:     0.1000 sec
Acquisition Time:    22.5600 sec

Y axis : Linear  

Page: 1
Generated : Dec 13, 2019 14:03:52
Printed   : Dec 13, 2019 14:03:54Page 464 of 1586



Tune Report

Tune File         : he.u                     
Comment           :                               

Tuning Parameters
===Plasma Condition===          ===Ion Lenses===                ===Q-Pole Parameters===        
      RF Power  :   1550 W           Extract 1  :      0 V            AMU Gain  :    118       
   RF Matching  :    1.5 V           Extract 2  :   -120 V          AMU Offset  :    128       
    Smpl Depth  :      8 mm         Omega Bias  :    -80 V           Axis Gain  :  0.998       
       Torch-H  :    0.1 mm         Omega Lens  :    8.5 V         Axis Offset  :   0.11       
       Torch-V  :    0.1 mm      Cell Entrance  :    -40 V             QP Bias  :    -15 V     
   Carrier Gas  :   0.55 L/min       Cell Exit  :    -60 V                                     
 Dilution Mode  :     ON               Deflect  :   -0.4 V      ===Detector Parameters===      
  Dilution Gas  :    0.5 L/min      Plate Bias  :    -60 V       Discriminator  :    4.5 mV    
  Optional Gas  :      0 %      ===Octopole Parameters===            Analog HV  :   1919 V     
Nebulizer Pump  :    0.1 rps           OctP RF  :    190 V            Pulse HV  :   1104 V     
   Sample Pump  :    --- rps         OctP Bias  :    -18 V                                     
      S/C Temp  :      2 degC                                                                  
                                                                                               
===Reaction Cell===                                                                            
 Reaction Mode  :     ON                                                                       
        H2 Gas  :      0 mL/min         He Gas  :    4.3 mL/min   Optional Gas  :    --- %     
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C:\ICPMH\1\SEQUENCE\121319B1.S - Whole List 12/13/2019  3:50 PM

Page 1

Method Type Vial Sample Comment Dil/Lvl
ISTD
Conc

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Keyword Start of TUNE

Keyword TN_6020.U

Keyword 1307

Keyword End of TUNE

Keyword Start of SMPL

C:\ICPMH\1\METHODS\MET_2014.m 6-Blank 1 RINSE 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CalBlk 4 ICIS 1843378 Level 1 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CalStd 1101 IC 1851019 Level 2 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CalStd 1102 IC 1851020 Level 3 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CalStd 1103 IC 1851021 Level 4 Level 1

C:\ICPMH\1\METHODS\MET_2014.m ICV 1104 ICV 1851018 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m ICB 4 ICB 1843378 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CRI 1101 CRI 1851019 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m ICSA 1105 ICSA 1849708 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m ICSAB 1106 ICSAB 1849709 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 1301 LRC 1849716 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 1302 LRC 1849717 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CCV 1102 CCV 1851020 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CCB 4 CCB 1843378 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2101 LB 160-453786/1-B 453949 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2102 LCS 160-453949/2-A 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2103 280-131598-A-1-B 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2104 280-131598-A-1-B SD 50.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2105 280-131598-A-1-C MS 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2106 280-131598-A-1-D MSD 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2107 280-131598-A-1-B PDS 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2108 280-131598-A-2-B 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2109 280-131599-A-1-B 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2110 280-131599-A-2-B 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2111 MB 160-452936/1-A 452936 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2112 LCS 160-452936/2-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2201 460-196683-D-2-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2202 460-196683-D-2-A SD 10.00 Level 1
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34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

C:\ICPMH\1\METHODS\MET_2014.m Sample 2203 460-196683-D-2-B MS 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2204 460-196683-D-2-C MSD 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2205 460-196683-D-2-A PDS 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2206 160-36457-B-13-A 451959 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2207 160-36457-A-40-A 453170 5.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2208 160-36457-A-42-A 5.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2209 160-36457-A-43-A 5.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2210 MB 160-452069/1-A 452069 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2211 LCSSRM 160-452069/2-A 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2212 160-36457-B-21-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2301 160-36457-B-22-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2302 160-36457-B-23-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2303 160-36457-B-24-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2304 160-36457-B-25-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2305 160-36457-B-26-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2306 160-36457-B-27-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2307 160-36457-B-28-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2308 160-36457-B-29-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2309 160-36457-B-30-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2310 160-36457-B-31-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2311 160-36457-B-32-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2312 160-36457-B-33-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2401 160-36457-B-34-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2402 160-36457-B-35-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2403 160-36457-B-36-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2404 160-36457-B-37-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2405 160-36457-B-38-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2406 160-36457-B-39-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2407 160-36457-B-41-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2408 160-36457-B-41-A SD 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2409 160-36457-B-41-B MS 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2410 160-36457-B-41-C MSD 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2411 160-36457-B-41-A PDS 2.000 Level 1
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67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

C:\ICPMH\1\METHODS\MET_2014.m CRI 1101 CCVL 1851019 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CCV 1102 CCV 1851020 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CCB 4 CCB 1843378 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m 6-Blank 1 RINSE 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CalBlk 4 ICIS 1843378 Level 1 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CalStd 1101 IC 1851019 Level 2 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CalStd 1102 IC 1851020 Level 3 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CalStd 1103 IC 1851021 Level 4 Level 1

C:\ICPMH\1\METHODS\MET_2014.m ICV 1104 ICV 1851018 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m ICB 4 ICB 1843378 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CRI 1101 CRI 1851019 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m ICSA 1105 ICSA 1849708 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m ICSAB 1106 ICSAB 1849709 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CCV 1102 CCV 1851020 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CCB 4 CCB 1843378 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2101 LB 160-453786/1-B 453949 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2102 LCS 160-453949/2-A 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2103 280-131598-A-1-B 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2104 280-131598-A-1-B SD 50.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2105 280-131598-A-1-C MS 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2106 280-131598-A-1-D MSD 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2107 280-131598-A-1-B PDS 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2108 280-131598-A-2-B 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2109 280-131599-A-1-B 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2110 280-131599-A-2-B 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3101 MB 160-453494/1-A 453494 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3102 LCS 160-453494/2-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3103 280-131548-D-1-A 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3104 280-131548-D-2-A 5.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3105 280-131603-B-1-A 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3106 280-131603-B-2-A 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3107 280-131603-B-3-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3108 280-131603-B-3-A SD 10.00 Level 1
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100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132

C:\ICPMH\1\METHODS\MET_2014.m Sample 3109 280-131603-B-3-B MS 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3110 280-131603-B-3-C MSD 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3111 280-131603-B-3-D MS 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3112 280-131603-B-3-E MSD 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3201 280-131603-B-3-A PDS 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3202 280-131603-B-3-A 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3203 280-131603-B-3-A SD 50.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3204 280-131603-B-3-B MS 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3205 280-131603-B-3-C MSD 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3206 280-131603-B-3-D MS 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3207 280-131603-B-3-E MSD 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3208 280-131603-B-3-A PDS 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3209 MB 160-452929/1-A 452929 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3210 LCS 160-452929/2-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3211 160-36453-A-24-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3212 160-36453-A-24-A SD 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3301 160-36453-A-24-B MS 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3302 160-36453-A-24-C MSD 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3303 160-36453-A-24-A PDS 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3304 160-36457-A-216-D 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3305 160-36457-A-217-B 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3306 160-36457-A-218-B 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3307 160-36457-A-219-B 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3308 160-36457-A-220-B 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3309 160-36457-A-221-B 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3310 160-36457-A-222-B 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3311 160-36457-A-223-B 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3312 MB 160-453491/1-A 453491 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3401 LCS 160-453491/2-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3402 LCSD 160-453491/3-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3403 680-177839-B-1-A 20.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3404 680-177839-B-1-A SD 100.0 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3405 680-177839-A-2-A 20.00 Level 1
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133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164

C:\ICPMH\1\METHODS\MET_2014.m Sample 3406 680-177839-A-3-A 20.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3407 680-177839-B-4-A 20.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3408 680-177839-B-5-A 20.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3409 680-177839-A-6-A 20.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3410 680-177839-A-7-A 20.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3411 680-177839-B-8-A 20.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3412 680-177839-B-9-A 20.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3501 680-177839-A-10-A 20.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3502 680-177839-A-11-A 20.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3503 680-177839-B-12-A 50.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3504 680-177839-B-13-A 50.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3505 680-177839-B-14-A 20.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3506 680-177839-B-15-A 20.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3507 680-177839-A-16-A 20.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3508 680-177839-A-17-A 20.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3509 680-177839-A-18-A 20.00 Level 1

Keyword End of SMPL

Keyword Start of CCV

C:\ICPMH\1\METHODS\MET_2014.m CRI 1101 CCVL 1851019 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CCV 1102 CCV 1851020 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CCB 4 CCB 1843378 1.000 Level 1

Keyword End of CCV

Keyword Start of TERM

Keyword

Keyword End of TERM

Keyword End of Sequence

Keyword Start of CALIB

Keyword End of CALIB

Keyword Start of BLANK

Keyword End of BLANK

Keyword Start of ERRTERM

Keyword End of ERRTERM
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C:\ICPMH\1\DATA\121319B1.B\QCTUNE00.D

12/13/2019 PM 03:58 1

QC Tune Report

 

Data File: C:\ICPMH\1\7500\QCTUNE.D

Date Acquired: 13 Dec 2019  03:53:24 pm

Operator: LP 7700

Misc Info:

Vial Number: 1307

Current Method: C:\ICPMH\1\METHODS\TN_6020.m

 

 

Minimum Response(CPS)

Element               Actual            Required            Flag

 

RSD (%)

Element               Actual            Required            Flag

    6  Li                0.89                5.00                    

   59  Co                0.91                5.00                    

  115  In                0.80                5.00                    

  205  Tl                0.54                5.00                    

 

Ion Ratio

Element               Actual            Required            Flag

 

Maximum Bkg. Count(CPS)

Element               Actual            Required            Flag
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m/z->4.50        5.00 5.50 6.00 6.50 7.00 7.50

5.0E+6

2.5E+6

6 Li

Mass Calib.

   Actual: 6.00

   Required: 5.90-6.10

   Flag:

Peak Width

   Actual: 0.60

   Required: 0.90

   Flag:

m/z->57.50        58.00 58.50 59.00 59.50 60.00 60.50

2.0E+6

1.0E+6

59 Co

Mass Calib.

   Actual: 59.05

   Required: 58.90-59.10

   Flag:

Peak Width

   Actual: 0.60

   Required: 0.90

   Flag:

m/z->113.50        114.00 114.50 115.00 115.50 116.00 116.50

2.0E+7

1.0E+7

115 In

Mass Calib.

   Actual: 115.05

   Required: 114.90-115.10

   Flag:

Peak Width

   Actual: 0.55

   Required: 0.90

   Flag:

m/z->203.50        204.00 204.50 205.00 205.50 206.00 206.50

5.0E+6

2.5E+6

205 Tl

Mass Calib.

   Actual: 205.00

   Required: 204.90-205.10

   Flag:

Peak Width

   Actual: 0.65

   Required: 0.90

   Flag:

 

QC Tune Result:Pass
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Replicated Data:    Tune #1
Mass      Count(CPS)
6         1636929.00        1618899.00        1603906.00        1598695.00        1594003.00
          

7         87716.31          88037.22          88532.51          88272.36          88532.04
          

8         30.00             16.50             24.00             30.50             23.00
          

58        887255.81         873580.38         880434.50         871319.50         877717.13
          

59        822348.38         827449.38         820147.31         822728.00         814127.63
          

60        317591.41         318361.59         323172.81         325586.41         326349.00
          

95        493100.19         496729.00         442046.69         497428.31         492794.19
          

111       539275.69         541060.13         538698.19         540576.38         539135.88
          

114       1267228.00        1259334.00        1272103.00        1258047.00        1268710.00
          

115       5333277.00        5324337.00        5328450.00        5305886.00        5314172.00
          

116       804817.31         798467.81         804290.69         796994.00         800399.13
          

118       764621.38         768701.81         769013.81         763106.00         767836.81
          

204       44213.98          45190.92          46124.53          46662.14          47407.07
          

205       1334019.00        1351751.00        1361203.00        1368239.00        1368084.00
          

206       946253.31         950483.31         963391.81         964320.63         960363.81
          

207       847994.13         854525.50         856708.81         860340.00         861163.31
          

208       1998875.00        2008819.00        2027768.00        2039646.00        2053787.00
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Blank Sample

TuneStep

2

3

TuneFile

he.u

nogas.u

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName

Acq Date Time 2019-12-13T16:01:39-06:00

Type 6-Blank

VialNumber 1

Sample Name RINSE

Data File Name 002BLNK.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 4:04 PM on:12/13/2019Page 1 of 1 Printed at: 4:04 PM on:12/13/2019Page 474 of 1586



Calibration Blank Report

11.01

3.56

6.13

15.96

65.72

3.37

9.11

2.00

3.06

14.61

12.16

10.52

50.11

4.91

36.37

15.05

2.06

1.83

5.52

5.97

%RSD

0.04

45.94

3.83

3.47

24.43

1173

1957

767

151

43

1305

106

167

787

346

492

308

96

1951

234

78

27114

11394

390

2885

CPS

236382

113

4556

20156

402

2

3

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

2

Tune Step

3

3

3

2

2

72

72

72

72

72

72

72

72

45

72

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

45

93

95

66

75

78

88

89

90

52

55

57

59

60

63

27

31

39

44

47

51

m/z

7

9

11

23

24

Nb

Mo

Zn

As

Se

Sr

Y

Zr

Cr

Mn

Fe

Co

Ni

Cu

Al

P

K

Ca

Ti

V

Element

Li

Be

B

Na

Mg

Dilution 1

Comment

Operator LP 7700

QC Analyte Table

Acq Date Time 2019-12-13T16:08:24-06:00

Type CalBlk

VialNumber 4

Sample Name ICIS 1843378

Data File Name 003CALB.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 4:12 PM on:12/13/2019

0.28

0.14

0.46

1.01

13128977

5592208

6675772

%RSD

0.11

0.73

0.38

0.84

0.36

0.36

2

3

CPS

4448258

104653

2018424

248205

1650138

11344762

8267837

193

Tune Step

3

2

3

2

3

3

2

3

72

72

115

165

165

193

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

m/z

6

45

45

1.10

5.95

2.92

4.87

4.60

9.02

2.57

12.65

14.74

4.44

8.37

8.57

6.37

21.16

26.76

29.04

17.29

22.07

22.74

2.73

11.78

173.21

21.11

10.91

3.56

13.72

8.24

46.48

12.79

1555

1885

6734

3042

1346

417

10810

1515

104

189

439

2166

151

206

152

29

59

121

76

2174

842

2

214

439

1957

61

467

46

228

3

3

3

2

3

3

2

2

3

2

3

3

2

2

2

2

3

2

3

3

3

2

2

3

3

2

2

2

3

193

193

193

193

193

193

165

165

193

193

193

193

165

165

165

165

165

165

115

115

115

165

165

165

72

72

72

72

115

206

207

208

209

232

238

181

182

185

195

197

205

139

140

141
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Calibration Standard Report
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Calibration Standard Report
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Calibration Standard Report
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Initial Calibration Verification (ICV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

101.4

102.6

96.5

96.6

103.3

102.7

99.4

103.6

104.8

97.7

98.2

103.3

101.6

101.9

103.9

99.9

100.0

101.9

98.5

105.1

100.7

%Recovery

103.3

99.9

103.3

102.6

100

50

50

100

100

100

50

100

100

100

100

100

1000

100

100

1000

1000

1000

1000

1000

100

ExpectedValue

100

100

200

1000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

101.44552

51.32156

48.26547

96.64324

103.34316

102.67532

49.72315

103.57554

104.78548

97.65395

98.18823

103.34988

1015.78284

101.87850

103.85991

998.58549

999.96928

1018.55277

985.20089

1050.86424

100.68934

Meas Value

103.27931

99.94855

206.54707

1025.78716

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T16:35:17-06:00

Type ICV

VialNumber 1104

Sample Name ICV 1851018

Data File Name 007_ICV.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 4:40 PM on:12/13/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.0

100.7

101.8

100.5

101.3

Lower Limit

80

80

80

80

%Recovery

102.3

104.4

102.5

111.3

103.61650138

11344762

8267837

13128977

5592208

6675772

0.34

0.91

0.43

0.71

0.19

Reference CPS

4448258

104653

2018424

248205

%RSD

0.24

0.88

0.75

0.61

0.461710107

11463227

8327733

13368172

5618906

6762652

3

2

3

2

3

CPS

4551532

109246

2068287

276327

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

94.2

101.5

104.8

99.6

102.0

102.7

87.5

101.5

104.8

102.8

102.3

92.7

103.5

104.3

102.7

98.8

102.4

92.2

97.2

99.0

103.0

101.8

105.2

96.5

94.7

106.2

105.1

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

18.83483

101.53202

104.82907

99.60589

102.03262

102.65759

87.50734

101.46386

104.82388

10.27778

102.29977

92.72313

103.53558

104.26095

102.72565

98.80858

102.42290

18.43316

97.16529

99.02261

51.52080

101.79619

105.22563

48.26547

94.66152

106.21754

10.51471

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Initial Calibration Blank (ICB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.04414

0.81817

0.01929

-0.26666

0.04124

0.15233

0.02466

0.04295

-0.00095

0.03954

0.04634

2.31904

0.04474

0.03364

2.26683

2.25303

3.04482

2.77740

1.90780

0.06701

Meas Value

0.13539

0.02560

5.14149

2.91954

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T16:42:03-06:00

Type ICB

VialNumber 4

Sample Name ICB 1843378

Data File Name 008_ICB.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.7

100.2

99.6

98.4

100.2

Lower Limit

80

80

80

80

%Recovery

102.7

103.2

100.7

103.0

102.51650138

11344762

8267837

13128977

5592208

6675772

1.04

1.36

0.64

0.70

0.33

Reference CPS

4448258

104653

2018424

248205

%RSD

0.54

0.81

0.43

0.74

0.841691197

11305101

8285439

13071214

5501457

6688948

3

2

3

2

3

CPS

4569913

107979

2031942

255610

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.00894

0.01445

0.07266

0.06224

0.02380

0.07120

0.30884

0.84717

0.01982

0.00625

0.31554

0.02698

0.03502

0.03784

0.03705

0.03678

0.02530

0.00469

0.02641

0.07151

0.04345

0.10136

0.04703

0.81817

0.05219

0.03904

0.03912

0.00702

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

99.1

84.2

91.9

100.3

102.6

99.7

101.7

94.0

93.1

95.7

95.4

104.6

108.6

98.5

106.5

100.3

101.9

101.9

97.8

97.5

98.8

%Recovery

103.9

98.5

96.9

99.2

5

25

5

3

20

10

5

5

5

10

10

4

50

2

5

50

50

100

100

200

5

ExpectedValue

5

0.5

100

100

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

4.95681

21.04807

4.59339

3.00986

20.51966

9.97348

5.08349

4.69836

4.65564

9.57330

9.54086

4.18491

54.28383

1.96962

5.32334

50.16635

50.92680

101.88750

97.78825

194.98101

4.94131

Meas Value

5.19430

0.49264

96.86042

99.19465

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T16:48:48-06:00

Type CRI

VialNumber 1101

Sample Name CRI 1851019

Data File Name 009LCCV.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.9

99.9

100.3

99.1

100.9

Lower Limit

80

80

80

80

%Recovery

102.5

103.7

101.6

105.9

103.31650138

11344762

8267837

13128977

5592208

6675772

0.78

0.59

1.07

0.41

0.21

Reference CPS

4448258

104653

2018424

248205

%RSD

0.36

0.64

0.36

0.79

0.151703780

11560387

8256797

13167201

5541230

6735940

3

2

3

2

3

CPS

4561673

108575

2051085

262782

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

87.2

88.4

85.8

87.2

88.0

91.7

84.2

94.5

89.9

96.4

90.0

93.5

90.7

91.0

92.2

91.9

91.8

91.7

98.3

88.2

90.7

95.2

90.3

91.9

95.2

94.0

106.1

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.74359

2.65054

17.15651

1.74323

0.88037

9.17372

8.42153

4.72722

8.98829

0.96448

4.49929

1.86944

1.81434

9.10421

1.84391

1.83828

9.17555

1.83372

0.49142

1.76326

4.53325

9.52424

0.90257

4.59339

9.52033

9.39951

0.53065

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Interference Check Sample A (ICS-A) - US EPA Method  6020

FAILED

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

120000

0.434

0.8

120000

120000

120000

120000

120000

2400

QC High

1.388

0.7

20

120000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

2.20954

0.56288

1.13077

2.66762

0.11789

0.15637

0.96798

0.05295

0.10265

1.23488

0.80622

110874.94131

0.32538

1.42284

100443.32271

103719.72499

110354.22214

100463.07999

97656.17225

2081.91667

Meas Value

0.47373

-0.00156

3.75731

101812.07074

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T16:55:33-06:00

Type ICSA

VialNumber 1105

Sample Name ICSA 1849708

Data File Name 010ICSA.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.0

98.2

97.8

89.1

91.1

Lower Limit

80

80

80

80

%Recovery

105.4

107.1

105.9

105.3

101.51650138

11344762

8267837

13128977

5592208

6675772

0.20

0.86

0.72

0.28

0.49

Reference CPS

4448258

104653

2018424

248205

%RSD

0.73

0.15

0.71

2.38

0.461675414

10663500

8115677

12834263

4984808

6078584

3

2

3

2

3

CPS

4689377

112061

2138517

261312

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2400

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.02123

0.06323

0.17296

0.09201

0.00099

0.17042

0.21422

0.61477

0.02231

0.02343

0.06470

0.49691

0.00520

0.54716

-0.00029

0.01011

0.00235

0.10943

0.40077

0.11420

0.02135

0.03478

0.03989

0.56288

2061.38170

0.00021

-0.00397

0.00048

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95
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105
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Th
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Pt
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Interference Check Sample AB (ICS-AB) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

87.1

95.6

98.3

91.1

100.1

102.7

96.2

100.9

96.4

93.8

92.4

105.3

107.3

91.1

100.8

97.2

100.2

106.5

97.5

94.0

99.1

%Recovery

100.3

94.2

94.2

98.4

50

25

2050

50

50

50

25

50

50

50

50

50

100000

50

50

100000

100000

100000

100000

100000

2100

ExpectedValue

50

50

100

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

43.57282

23.90982

2015.91762

45.56763

50.06778

51.37076

24.05561

50.46584

48.20556

46.92322

46.22262

52.65409

107252.95762

45.56091

50.39854

97217.54139

100247.50793

106487.81137

97504.28549

93959.80176

2081.94552

Meas Value

50.13957

47.08551

94.15751

98443.01330

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T17:02:24-06:00

Type ICSAB

VialNumber 1106

Sample Name ICSAB 1849709

Data File Name 011ICSB.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.1

100.1

101.0

89.9

92.6

Lower Limit

80

80

80

80

%Recovery

110.4

115.8

112.6

112.2

107.81650138

11344762

8267837

13128977

5592208

6675772

6.66

8.65

6.56

7.65

5.64

Reference CPS

4448258

104653

2018424

248205

%RSD

3.08

7.99

7.40

4.64

3.641779027

11126266

8278138

13255770

5029050

6183163

3

2

3

2

3

CPS

4910042

121210

2273147

278597

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120
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120
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120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

90.3

93.7

99.3

101.8

100.4

80.6

102.1

89.5

103.3

101.3

89.5

90.8

100.5

100.3

99.4

92.3

92.1

89.3

91.2

91.6

93.7

92.6

90.8

98.3

87.7

92.0

91.0

10
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50

50

50

50

50
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5

50

50

50
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10

50

50

25

50

50

2050
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50

5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

9.03162

46.84489

49.66987

50.91373

50.18737

40.29690

51.04568

44.73695

51.65553

5.06526

44.73643

45.37710

50.24481

50.13158

49.70002

46.12588

46.03775

8.93122

45.61015

45.79272

23.41404

46.29462

45.41927

2015.91762

43.84854

46.02285

4.54938

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165
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115

115

115
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165
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72
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Sample Report 

FAILED

QC Flag

FAILED

FAILED

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1048.22344

1.02526

976.44576

1048.70642

1079.66602

488.85521

1005.20554

0.03693

935.21288

907.03206

1104.10287

54104.85278

988.45046

1051.59175

48874.05660

48614.44322

49417.17887

47495.68882

48003.06060

2017.76046

FinalConcentration

1049.17540

1005.95087

2044.57064

49074.27766

1048.22344

1.02526

976.44576

1048.70642

1079.66602

488.85521

1005.20554

0.03693

935.21288

907.03206

1104.10287

54104.85278

988.45046

1051.59175

48874.05660

48614.44322

49417.17887

47495.68882

48003.06060

2017.76046

Meas Value

1049.17540

1005.95087

2044.57064

49074.27766

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T17:09:15-06:00

Type Sample

VialNumber 1301

Sample Name LRC 1849716

Data File Name 012SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.9

101.8

99.6

91.8

93.9

Lower Limit

80

80

80

80

%Recovery

100.2

120.3

108.5

110.0

103.81650138

11344762

8267837

13128977

5592208

6675772

1.38

0.39

0.88

0.47

0.84

Reference CPS

4448258

104653

2018424

248205

%RSD

0.56

0.48

0.86

3.19

0.551712996

10876786

8413945

13070913

5135772

6268681

3

2

3

2

3

CPS

4454980

125900

2190858

273006

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

200.00910

980.66838

0.11189

1022.44128

1007.62876

0.51601

0.78357

983.24301

0.02996

0.01198

0.13461

988.95554

1.52110

0.31766

0.00794

0.01900

996.21438

198.29126

990.38337

1018.55278

511.14993

0.18244

0.02883

1.02526

1549.56847

-0.00034

0.03669

0.05086

200.00910

980.66838

0.11189

1022.44128

1007.62876

0.51601

0.78357

983.24301

0.02996

0.01198

0.13461

988.95554

1.52110

0.31766

0.00794

0.01900

996.21438

198.29126

990.38337

1018.55278

511.14993

0.18244

0.02883

1.02526

1549.56847

-0.00034

0.03669

0.05086

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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nogas.u

TuneStep
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Sample Report 

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

FAILED

QC Flag

FAILED

FAILED

FAILED

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

2044.85932

0.51731

1882.92971

5109.48338

2154.23319

936.66061

1958.34312

0.07538

1762.74440

1695.92143

5566.37908

109746.11107

1951.40136

2056.25362

88495.78732

92421.12648

97516.99363

88736.50127

95909.36799

4074.45459

FinalConcentration

2171.84890

2075.34420

4226.39915

89275.14383

2044.85932

0.51731

1882.92971

5109.48338

2154.23319

936.66061

1958.34312

0.07538

1762.74440

1695.92143

5566.37908

109746.11107

1951.40136

2056.25362

88495.78732

92421.12648

97516.99363

88736.50127

95909.36799

4074.45459

Meas Value

2171.84890

2075.34420

4226.39915

89275.14383

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T17:15:59-06:00

Type Sample

VialNumber 1302

Sample Name LRC 1849717

Data File Name 013SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.7

99.1

97.6

87.8

89.6

Lower Limit

80

80

80

80

%Recovery

100.4

129.1

111.8

112.1

106.51650138

11344762

8267837

13128977

5592208

6675772

0.35

0.50

1.28

1.08

1.15

Reference CPS

4448258

104653

2018424

248205

%RSD

1.28

1.05

0.65

0.83

0.361757306

10860576

8192640

12813364

4908977

5978564

3

2

3

2

3

CPS

4465211

135083

2257078

278214

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

FAILED

QC ISTD Table

FAILED

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

395.54050

4926.98811

2015.82244

2027.38864

1980.25821

0.26232

0.56805

1908.78212

0.06274

0.02714

0.04839

4940.89990

3.06662

0.60961

0.01795

0.04912

1993.11344

493.15880

1932.19563

1986.66096

1009.77995

0.19316

0.05155

0.51731

3053.32363

0.00040

0.19532

0.10010

395.54050

4926.98811

2015.82244

2027.38864

1980.25821

0.26232

0.56805

1908.78212

0.06274

0.02714

0.04839

4940.89990

3.06662

0.60961

0.01795

0.04912

1993.11344

493.15880

1932.19563

1986.66096

1009.77995

0.19316

0.05155

0.51731

3053.32363

0.00040

0.19532

0.10010

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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193

193

193

193
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165

165

193
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193

165
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115

115
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Th
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W
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Pt
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

101.4

99.0

97.5

93.1

101.0

101.0

100.4

100.6

100.8

95.6

93.7

101.4

100.5

100.2

99.5

100.4

97.6

100.8

100.5

99.7

99.4

%Recovery

101.8

97.6

128.4

99.3

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

101.43706

49.51778

48.76444

93.12921

101.01537

100.99955

50.22253

100.56623

100.80053

95.56745

93.71301

101.42773

2512.41414

100.24922

99.52397

2509.79086

2439.64020

2520.90893

2511.45305

2491.97224

99.41818

Meas Value

101.82691

97.59024

256.70099

2481.52587

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T17:22:48-06:00

Type CCV

VialNumber 1102

Sample Name CCV 1851020

Data File Name 014_CCV.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.3

104.0

100.4

98.8

98.8

Lower Limit

80

80

80

80

%Recovery

104.6

110.7

106.4

114.6

106.01650138

11344762

8267837

13128977

5592208

6675772

0.58

0.42

0.41

0.66

0.34

Reference CPS

4448258

104653

2018424

248205

%RSD

0.72

0.32

0.14

1.64

0.211749317

11496939

8602465

13183835

5523948

6593952

3

2

3

2

3

CPS

4652519

115808

2147233

284382

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd
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110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

94.1

100.3

101.5

98.4

98.4

97.9

94.2

103.4

100.2

98.0

97.8

93.7

99.3

98.5

99.2

91.3

101.7

94.2

94.5

99.9

98.8

102.0

101.6

97.5

90.1

98.0

99.2

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

18.81269

100.32809

101.45407

98.41945

98.38311

97.87610

94.24936

103.44610

100.19345

9.80134

97.84766

93.67393

99.30315

98.49941

99.23507

91.33723

101.74365

18.84177

94.51515

99.90247

49.37918

102.04620

101.60703

48.76444

90.09528

98.00140

9.92473

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193
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165

165

193

193

193
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165
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115

115
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165

72
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W
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.12581

0.55224

0.11433

0.22196

0.13740

0.02166

0.04876

0.04718

-0.03834

0.05356

0.14879

1.77189

0.06595

0.07646

2.26628

1.45860

6.05419

1.95794

1.87811

0.43620

Meas Value

0.63389

0.12373

36.04734

6.45686

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T17:29:34-06:00

Type CCB

VialNumber 4

Sample Name CCB 1843378

Data File Name 015_CCB.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.8

101.6

100.4

98.6

99.4

Lower Limit

80

80

80

80

%Recovery

103.5

106.7

103.7

106.3

102.51650138

11344762

8267837

13128977

5592208

6675772

0.72

0.67

0.11

0.47

1.46

Reference CPS

4448258

104653

2018424

248205

%RSD

0.59

1.14

0.23

0.52

0.791691360

11550835

8400946

13184381

5511903

6634134

3

2

3

2

3

CPS

4605739

111687

2092451

263775

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.14796

0.24089

0.28800

0.11614

0.05032

0.10320

0.13782

2.50870

0.02745

0.00531

0.26231

0.06185

0.04515

0.04488

0.04440

0.04681

0.05116

0.01494

0.06823

0.28177

0.14546

0.06075

0.05458

0.55224

0.88427

0.04785

0.04752

0.00146

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru
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Pd

2

3

TuneFile
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TuneStep
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Sample Report 

QC Flag

FAILED

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.50443

0.00065

1.03384

2.44351

0.05234

0.23534

0.40686

17.41291

0.27033

-0.70750

792.94123

4.90847

-1.27645

0.50068

0.94067

8.77087

FinalConcentration

11.10414

0.40964

311.20576

1296435.47519

115.50032

43.08983

48.01737

141.56201

0.15044

0.00007

0.10338

0.24435

0.00523

0.02353

0.04069

1.74129

0.02703

-0.07075

79.29412

0.49085

-0.12765

0.05007

0.09407

0.87709

Meas Value

1.11041

0.04096

31.12058

129643.54752

11.55003

4.30898

4.80174

14.15620

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 10

Comment 453949

Operator LP 7700

Acq Date Time 2019-12-13T17:36:18-06:00

Type Sample

VialNumber 2101

Sample Name LB 160-453786/1-B

Data File Name 016SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

89.7

Lower Limit

80

80

80

80

80

80

80

80

97.1

110.5

92.1

96.1

93.4

91.1

1650138

11344762

8267837

13128977

5592208

6675772

0.29

1.80

1.15

0.72

0.89

Reference CPS

4448258

104653

2018424

248205

7945436

12264957

5092018

5986047

%RSD

0.06

1.45

1.48

0.40

8.11

3

2

3

CPS

4340033

105483

1985733

241042

1823191

10450309

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

97.6

100.8

98.4

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.05100

0.00975

0.64409

0.38117

1.35135

1.68722

0.58885

-0.01072

0.05807

0.61473

0.59400

13.37086

0.00736

0.06093

0.01508

1.76435

-0.00130

-0.00882

-0.01251

-0.04007

-0.01716

0.08845

0.14284

2.25220

0.58593

2.44351

4.19802

-0.03309

0.00510

0.00098

0.06441

0.03812

0.13514

0.16872

0.05889

-0.00107

0.00581

0.06147

0.05940

1.33709

0.00074

0.00609

0.00151

0.17644

-0.00013

-0.00088

-0.00125

-0.00401

-0.00172

0.00884

0.01428

0.22522

0.05859

0.24435

0.41980

-0.00331

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205
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Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 5:41 PM on:12/13/2019Page 488 of 1586



Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1029.48699

3.97709

947.34833

1011.51218

1003.36956

486.83483

1036.13783

-0.00167

968.43093

949.40374

1023.22206

10259.10195

1025.09488

1003.72226

9939.81886

10085.15855

998.87561

9837.92673

11186.60149

997.03360

FinalConcentration

110.43084

96.02986

394.98650

1248866.79806

102.94870

0.39771

94.73483

101.15122

100.33696

48.68348

103.61378

-0.00017

96.84309

94.94037

102.32221

1025.91019

102.50949

100.37223

993.98189

1008.51585

99.88756

983.79267

1118.66015

99.70336

Meas Value

11.04308

9.60299

39.49865

124886.67981

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T17:43:07-06:00

Type Sample

VialNumber 2102

Sample Name LCS 160-453949/2-A

Data File Name 017SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.6

98.2

95.3

91.4

92.7

Lower Limit

80

80

80

80

%Recovery

100.7

104.4

100.7

106.4

98.11650138

11344762

8267837

13128977

5592208

6675772

1.70

1.16

2.50

0.53

1.40

Reference CPS

4448258

104653

2018424

248205

%RSD

1.66

0.91

1.92

3.16

1.291618149

10733781

8117696

12515174

5111263

6185305

3

2

3

2

3

CPS

4480508

109264

2032494

264169

Tune Step

3

2

3

2
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115

165
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193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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3.15900
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-0.00063

0.00189
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0.02909

0.00126

0.39771

48.86811

-0.00544

0.00022

0.00178

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2
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3

3

3

3
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2

2

2

3

2

2

2
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.78531

0.95320

349.24818

202.73962

2.00512

0.19744

437.36659

0.18646

20.23439

28.72557

11.35716

566.13698

7.73451

24.03166

600.74703

939.14973

851.92053

16242.05737

164008.74893

29.79662

FinalConcentration

54.90926

0.28868

236.67969

1182209.11333

0.57853

0.09532

34.92482

20.27396

0.20051

0.01974

43.73666

0.01865

2.02344

2.87256

1.13572

56.61370

0.77345

2.40317

60.07470

93.91497

85.19205

1624.20574

16400.87489

2.97966

Meas Value

5.49093

0.02887

23.66797

118220.91133

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T17:49:56-06:00

Type Sample

VialNumber 2103

Sample Name 280-131598-A-1-B

Data File Name 018SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.6

99.2

97.0

93.6

93.9

Lower Limit

80

80

80

80

%Recovery

99.8

106.4

101.6

110.1

101.21650138

11344762

8267837

13128977

5592208

6675772

0.59

0.45

1.78

0.57

0.92

Reference CPS

4448258

104653

2018424

248205

%RSD

0.76

1.50

1.62

4.50

1.791669947

10955181

8198846

12730893

5236480

6269612

3

2

3

2

3

CPS

4437228

111400

2051078

273327

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200
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2000

5000
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2000

400
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2000

1000
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2000

100

1000
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.52517

45.64440

1.30666

0.81954

0.11103

0.28572

0.59351

56.69584

-0.01149

0.07941

5.48974

80.88843

0.24141

0.53184

0.03363

0.23661

0.11256

2.70699

35.55481

7.42297

42.58272

0.22665

0.06998

0.95320

16.29036

-0.04910

-0.04612

-0.00953

0.05252

4.56444

0.13067

0.08195

0.01110

0.02857

0.05935

5.66958

-0.00115

0.00794

0.54897

8.08884

0.02414

0.05318

0.00336

0.02366

0.01126

0.27070

3.55548

0.74230

4.25827

0.02266

0.00700

0.09532

1.62904

-0.00491

-0.00461

-0.00095

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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165

193

193
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.67045

2.03534

360.37614

228.09423

0.21175

5.91070

385.64523

0.01651

12.15290

26.96833

12.96546

588.46271

8.20386

18.86031

607.24433

1085.63211

792.82616

15841.03443

161970.73484

31.57968

FinalConcentration

75.65692

0.86700

622.99255

1167669.34916

0.11341

0.04071

7.20752

4.56188

0.00423

0.11821

7.71290

0.00033

0.24306

0.53937

0.25931

11.76925

0.16408

0.37721

12.14489

21.71264

15.85652

316.82069

3239.41470

0.63159

Meas Value

1.51314

0.01734

12.45985

23353.38698

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 50

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T17:56:45-06:00

Type Sample

VialNumber 2104

Sample Name 280-131598-A-1-B SD

Data File Name 019SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.9

103.4

99.8

97.5

98.0

Lower Limit

80

80

80

80

%Recovery

102.2

109.1

105.1

110.3

106.31650138

11344762

8267837

13128977

5592208

6675772

0.90

0.76

0.71

0.72

1.09

Reference CPS

4448258

104653

2018424

248205

%RSD

0.35

0.25

0.34

1.10

1.251754599

11565478

8545450

13102273

5451743

6543544

3

2

3

2

3

CPS

4546231

114180

2121302

273810

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000
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20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.25845

47.77244

2.55499

0.61663

-0.02176

0.26126

1.66690

71.32705

-0.13165

-0.05498

5.83951

77.82304

0.10323

0.38881

-0.08745

0.14607

-0.00369

2.63005

34.35346

9.03202

41.43787

-0.01557

-0.10060

2.03534

22.30381

-0.21882

-0.18291

-0.17303

0.00517

0.95545

0.05110

0.01233

-0.00044

0.00523

0.03334

1.42654

-0.00263

-0.00110

0.11679

1.55646

0.00206

0.00778

-0.00175

0.00292

-0.00007

0.05260

0.68707

0.18064

0.82876

-0.00031

-0.00201

0.04071

0.44608

-0.00438

-0.00366

-0.00346

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3
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2
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nogas.u

TuneStep
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1061.09072

1.84402

1467.38535

1204.00108

1061.18214

505.50278

1462.82209

0.14758

1004.41008

989.55124

1060.21961

11055.84097

1062.54811

1060.71758

10293.41122

10978.64736

1903.22129

27481.12481

174514.50384

1020.54932

FinalConcentration

154.95015

100.46808

381.19407

1215681.46958

106.10907

0.18440

146.73853

120.40011

106.11821

50.55028

146.28221

0.01476

100.44101

98.95512

106.02196

1105.58410

106.25481

106.07176

1029.34112

1097.86474

190.32213

2748.11248

17451.45038

102.05493

Meas Value

15.49501

10.04681

38.11941

121568.14696

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T18:03:28-06:00

Type Sample

VialNumber 2105

Sample Name 280-131598-A-1-C MS

Data File Name 020SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 6:08 PM on:12/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.0

100.3

97.9

94.4

93.4

Lower Limit

80

80

80

80

%Recovery

98.3

106.6

103.1

106.2

101.71650138

11344762

8267837

13128977

5592208

6675772

1.80

0.25

0.96

0.74

1.47

Reference CPS

4448258

104653

2018424

248205

%RSD

0.79

0.70

1.30

1.33

1.191678397

10890973

8295807

12857247

5277404

6233848

3

2

3

2

3

CPS

4371172

111552

2080537

263696

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

185.27125

1057.95746

1033.74221

1009.21050

1040.59009

1.71604

2.16256

1072.08393

0.00564

0.05087

6.01535

1007.24081

1.79427

0.49660

0.03720

0.20079

1025.36977

183.90926

966.79809

1031.86633

564.18200

0.05600

0.06130

1.84402

500.69126

-0.04889

-0.00141

0.08676

18.52713

105.79575

103.37422

100.92105

104.05901

0.17160

0.21626

107.20839

0.00056

0.00509

0.60153

100.72408

0.17943

0.04966

0.00372

0.02008

102.53698

18.39093

96.67981

103.18663

56.41820

0.00560

0.00613

0.18440

50.06913

-0.00489

-0.00014

0.00868

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1054.87526

1.44235

1459.18953

1211.71676

1053.47134

514.05952

1493.73728

0.18348

1006.76445

987.77416

1074.30793

11123.38127

1056.97992

1058.90636

10363.95090

11031.24814

1918.24759

27659.37521

178370.91239

1045.72653

FinalConcentration

158.23806

101.14205

374.60382

1217713.95567

105.48753

0.14424

145.91895

121.17168

105.34713

51.40595

149.37373

0.01835

100.67645

98.77742

107.43079

1112.33813

105.69799

105.89064

1036.39509

1103.12481

191.82476

2765.93752

17837.09124

104.57265

Meas Value

15.82381

10.11420

37.46038

121771.39557

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T18:10:17-06:00

Type Sample

VialNumber 2106

Sample Name 280-131598-A-1-D MSD

Data File Name 021SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 6:15 PM on:12/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.0

101.2

97.6

94.5

93.1

Lower Limit

80

80

80

80

%Recovery

97.5

108.4

102.2

108.1

100.31650138

11344762

8267837

13128977

5592208

6675772

1.58

0.44

2.35

1.05

0.57

Reference CPS

4448258

104653

2018424

248205

%RSD

0.63

1.22

0.82

1.51

0.861655913

10885313

8365258

12816450

5287201

6215413

3

2

3

2

3

CPS

4339150

113462

2063447

268270

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

185.31670

1069.51341

1041.17652

1022.84329

1056.06048

1.06489

1.96520

1073.99560

0.01716

0.03218

6.11654

1026.88795

1.83232

0.53935

0.03928

0.20907

1035.81275

187.39279

976.83600

1046.76835

572.30911

0.27841

0.07638

1.44235

516.67247

-0.07164

-0.00613

0.07001

18.53167

106.95134

104.11765

102.28433

105.60605

0.10649

0.19652

107.39956

0.00172

0.00322

0.61165

102.68880

0.18323

0.05393

0.00393

0.02091

103.58128

18.73928

97.68360

104.67683

57.23091

0.02784

0.00764

0.14424

51.66725

-0.00716

-0.00061

0.00700

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

460.12495

6.92350

593.12206

2056.47010

961.85039

454.87410

927.23076

0.20271

966.39960

950.36127

396.81955

5301.38629

187.42373

493.24593

5202.56661

5688.59757

10970.08011

25562.03594

176123.64219

525.91146

FinalConcentration

551.17804

49.30997

9905.33535

1118283.70476

46.01249

0.69235

59.31221

205.64701

96.18504

45.48741

92.72308

0.02027

96.63996

95.03613

39.68196

530.13863

18.74237

49.32459

520.25666

568.85976

1097.00801

2556.20359

17612.36422

52.59115

Meas Value

55.11780

4.93100

990.53354

111828.37048

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T18:17:05-06:00

Type Sample

VialNumber 2107

Sample Name 280-131598-A-1-B PDS

Data File Name 022SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 6:22 PM on:12/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.1

99.1

95.7

92.8

92.3

Lower Limit

80

80

80

80

%Recovery

94.8

106.2

99.6

112.3

98.71650138

11344762

8267837

13128977

5592208

6675772

0.71

4.55

0.75

3.56

1.09

Reference CPS

4448258

104653

2018424

248205

%RSD

0.75

4.27

1.04

6.99

0.361628681

10676444

8192651

12560718

5190521

6162424

3

2

3

2

3

CPS

4218284

111163

2010835

278828

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

182.27660

330.27370

0.84641

203.63824

91.41748

4.42319

11.57440

509.58225

0.00050

0.07211

5.40148

262.80601

0.30464

0.57719

0.04259

0.21415

1009.78315

182.75788

81.22886

192.34986

546.19415

0.11839

0.10340

6.92350

498.67826

-0.06251

-0.03902

0.01308

18.22766

33.02737

0.08464

20.36382

9.14175

0.44232

1.15744

50.95822

0.00005

0.00721

0.54015

26.28060

0.03046

0.05772

0.00426

0.02141

100.97831

18.27579

8.12289

19.23499

54.61941

0.01184

0.01034

0.69235

49.86783

-0.00625

-0.00390

0.00131

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

8.22386

0.39313

311.91952

259.98717

2.45026

2.37783

451.63038

0.26127

22.43126

33.07121

15.32155

845.00558

9.33547

20.14882

824.44916

927.05773

755.58629

15023.18040

196204.60518

35.14663

FinalConcentration

52.75425

0.04692

274.86995

1079332.38468

0.82239

0.03931

31.19195

25.99872

0.24503

0.23778

45.16304

0.02613

2.24313

3.30712

1.53216

84.50056

0.93355

2.01488

82.44492

92.70577

75.55863

1502.31804

19620.46052

3.51466

Meas Value

5.27542

0.00469

27.48700

107933.23847

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T18:23:55-06:00

Type Sample

VialNumber 2108

Sample Name 280-131598-A-2-B

Data File Name 023SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 6:29 PM on:12/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.3

100.5

94.5

94.7

91.4

Lower Limit

80

80

80

80

%Recovery

95.1

108.2

99.0

106.7

102.01650138

11344762

8267837

13128977

5592208

6675772

0.71

4.15

0.12

4.09

0.64

Reference CPS

4448258

104653

2018424

248205

%RSD

1.03

4.85

0.47

3.17

5.201683123

10693297

8305234

12412921

5297657

6099690

3

2

3

2

3

CPS

4229990

113210

1997728

264832

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.19509

63.25193

0.54345

0.28550

0.03375

0.16741

0.38560

56.91889

-0.01775

0.06773

4.46956

95.68118

0.36889

0.74562

0.05378

0.32623

0.10060

0.44158

41.64839

8.99437

50.75223

0.00228

0.12902

0.39313

15.78832

-0.04543

-0.03224

-0.00130

0.01951

6.32519

0.05435

0.02855

0.00337

0.01674

0.03856

5.69189

-0.00177

0.00677

0.44696

9.56812

0.03689

0.07456

0.00538

0.03262

0.01006

0.04416

4.16484

0.89944

5.07522

0.00023

0.01290

0.03931

1.57883

-0.00454

-0.00322

-0.00013

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.37114

0.02906

5.25887

31.52206

0.24092

1.18064

1779.27729

0.13491

1.79379

89.00232

570.68984

647.69741

1.13712

344.88788

14773.92170

239.38744

52.34323

2059.00605

199576.18526

7.05009

FinalConcentration

14.69391

0.03824

311.77873

1061268.32307

0.03711

0.00291

0.52589

3.15221

0.02409

0.11806

177.92773

0.01349

0.17938

8.90023

57.06898

64.76974

0.11371

34.48879

1477.39217

23.93874

5.23432

205.90061

19957.61853

0.70501

Meas Value

1.46939

0.00382

31.17787

106126.83231

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T18:30:43-06:00

Type Sample

VialNumber 2109

Sample Name 280-131599-A-1-B

Data File Name 024SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 6:35 PM on:12/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.7

98.2

96.0

91.9

92.9

Lower Limit

80

80

80

80

%Recovery

97.8

105.3

100.6

101.9

99.01650138

11344762

8267837

13128977

5592208

6675772

1.07

0.26

0.48

0.70

0.37

Reference CPS

4448258

104653

2018424

248205

%RSD

0.52

0.68

0.42

1.21

1.381634403

10853727

8119216

12609962

5139564

6199640

3

2

3

2

3

CPS

4350369

110168

2029825

253020

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.07130

0.70945

0.10317

0.09198

2.50918

-0.00560

0.12825

3.72564

-0.01506

0.02332

0.04319

437.87068

0.11831

0.32421

0.01583

0.11166

0.01502

0.08640

0.42830

0.98218

0.33666

-0.11235

0.13226

0.02906

8.37396

-0.04641

-0.03583

0.03859

-0.00713

0.07094

0.01032

0.00920

0.25092

-0.00056

0.01283

0.37256

-0.00151

0.00233

0.00432

43.78707

0.01183

0.03242

0.00158

0.01117

0.00150

0.00864

0.04283

0.09822

0.03367

-0.01124

0.01323

0.00291

0.83740

-0.00464

-0.00358

0.00386

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.69445

0.07190

13.97226

55.51272

2.06618

0.95251

2209.05565

0.43411

8.33014

188.95941

776.25627

2188.44417

2.96529

168.42835

20346.25138

916.79100

97.77402

2903.45848

202991.28268

17.52197

FinalConcentration

17.75139

0.06107

372.47415

1059415.10187

0.06945

0.00719

1.39723

5.55127

0.20662

0.09525

220.90557

0.04341

0.83301

18.89594

77.62563

218.84442

0.29653

16.84283

2034.62514

91.67910

9.77740

290.34585

20299.12827

1.75220

Meas Value

1.77514

0.00611

37.24741

105941.51019

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T18:37:36-06:00

Type Sample

VialNumber 2110

Sample Name 280-131599-A-2-B

Data File Name 025SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 6:42 PM on:12/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

97.7

95.7

98.7

90.8

95.2

Lower Limit

80

80

80

80

%Recovery

98.3

100.3

101.9

98.8

98.31650138

11344762

8267837

13128977

5592208

6675772

4.85

0.67

4.86

0.50

3.15

Reference CPS

4448258

104653

2018424

248205

%RSD

2.40

0.35

4.72

0.17

2.201622905

11082840

7914127

12957189

5078908

6355428

3

2

3

2

3

CPS

4373865

104972

2057002

245295

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.16350

1.13373

0.03398

0.12239

2.77969

0.00546

0.15654

3.05451

-0.01773

0.00544

0.04411

473.91916

0.50551

1.18772

0.12217

0.56915

0.08406

0.35025

0.28455

0.74998

0.32522

-0.11235

0.22619

0.07190

13.98882

-0.07403

-0.04428

0.08960

-0.01635

0.11337

0.00340

0.01224

0.27797

0.00055

0.01565

0.30545

-0.00177

0.00054

0.00441

47.39192

0.05055

0.11877

0.01222

0.05692

0.00841

0.03503

0.02845

0.07500

0.03252

-0.01124

0.02262

0.00719

1.39888

-0.00740

-0.00443

0.00896

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag
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P
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Continuing Calibration Blank (CCB) - US EPA Method  6020
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn
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Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na
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P

K
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200
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2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.05072

-0.00394

0.07771

0.56187

0.01001

0.13093

0.45428

2.64366

-0.13562

0.27180

35.89518

0.35210

-0.06049

0.05750

0.38473

23.07035

FinalConcentration

0.79429

-0.00660

11.89152

30.53284

3.92687

7.97463

19.31685

3.36735

0.02536

-0.00197

0.03886

0.28094

0.00500

0.06547

0.22714

1.32183

-0.06781

0.13590

17.94759

0.17605

-0.03025

0.02875

0.19237

11.53518

Meas Value

0.39715

-0.00330

5.94576

15.26642

1.96344

3.98732

9.65843

1.68368

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 452936

Operator LP 7700

Acq Date Time 2019-12-13T19:04:38-06:00

Type Sample

VialNumber 2111

Sample Name MB 160-452936/1-A

Data File Name 029SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

97.0

Lower Limit

80

80

80

80

80

80

80

80

99.2

100.8

98.1

96.6

99.2

94.5

1650138

11344762

8267837

13128977

5592208

6675772

2.07

0.52

2.31

0.45

3.12

Reference CPS

4448258

104653

2018424

248205

7987274

13023377

5286643

6476725

%RSD

1.90

1.36

2.06

0.73

1.67

3

2

3

CPS

4069025

101676

1948226

246296

1663277

11124681

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

91.5

97.2

96.5

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.00504

0.00807

0.10594

-0.03285

0.24633

0.07552

0.14450

-0.00374

-0.00536

0.10961

0.14004

0.92590

-0.00328

0.00073

0.00489

0.08673

-0.00427

-0.00483

-0.00600

-0.00730

-0.00632

0.00780

0.00287

0.35934

0.02422

0.56187

-0.04024

-0.01129

-0.00252

0.00403

0.05297

-0.01643

0.12317

0.03776

0.07225

-0.00187

-0.00268

0.05481

0.07002

0.46295

-0.00164

0.00036

0.00244

0.04336

-0.00213

-0.00242

-0.00300

-0.00365

-0.00316

0.00390

0.00144

0.17967

0.01211

0.28094

-0.02012

-0.00564

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1013.46592

48.84036

1022.37564

948.74712

951.41270

456.88720

1011.80704

94.46477

964.21492

975.05484

1070.38976

9965.30669

1000.29232

1095.15377

9821.69685

9912.09774

905.49468

9725.68006

10265.21460

1008.02144

FinalConcentration

102.27688

95.47192

202.03435

9807.40531

506.73296

24.42018

511.18782

474.37356

475.70635

228.44360

505.90352

47.23239

482.10746

487.52742

535.19488

4982.65335

500.14616

547.57689

4910.84842

4956.04887

452.74734

4862.84003

5132.60730

504.01072

Meas Value

51.13844

47.73596

101.01717

4903.70266

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T19:11:22-06:00

Type Sample

VialNumber 2112

Sample Name LCS 160-452936/2-A

Data File Name 030SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 7:16 PM on:12/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.5

95.7

97.2

91.3

93.4

Lower Limit

80

80

80

80

%Recovery

85.5

95.6

92.7

97.3

96.01650138

11344762

8267837

13128977

5592208

6675772

0.68

0.88

0.76

0.29

0.62

Reference CPS

4448258

104653

2018424

248205

%RSD

0.74

0.82

0.53

0.79

0.511584210

10492180

7908648

12755498

5103403

6235951

3

2

3

2

3

CPS

3801286

100050

1870278

241422

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

203.34965

1022.35368

1024.57107

1029.69284

1043.14799

91.67442

90.87500

993.14678

103.52898

9.87868

14.90423

975.46644

102.27915

98.35575

98.57490

91.01111

1004.04988

197.69148

996.77518

1000.15139

493.69568

87.04932

86.61882

48.84036

504.38902

93.53236

104.89283

8.00035

101.67483

511.17684

512.28554

514.84642

521.57400

45.83721

45.43750

496.57339

51.76449

4.93934

7.45212

487.73322

51.13958

49.17787

49.28745

45.50555

502.02494

98.84574

498.38759

500.07569

246.84784

43.52466

43.30941

24.42018

252.19451

46.76618

52.44641

4.00017

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.94372

0.82129

257.27158

129.78182

1.31981

1.40690

316.92949

0.20389

3.35605

3.79362

73.95994

1196.33401

0.43279

4.31039

36932.10543

254.93928

5495.56979

13178.47795

103164.90308

14.62165

FinalConcentration

2.72585

0.00341

123.36833

157294.42069

0.47186

0.41064

128.63579

64.89091

0.65991

0.70345

158.46475

0.10195

1.67803

1.89681

36.97997

598.16700

0.21639

2.15519

18466.05272

127.46964

2747.78489

6589.23898

51582.45154

7.31083

Meas Value

1.36293

0.00170

61.68416

78647.21034

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T19:18:07-06:00

Type Sample

VialNumber 2201

Sample Name 460-196683-D-2-A

Data File Name 031SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.1

97.3

98.1

91.7

95.3

Lower Limit

80

80

80

80

%Recovery

93.8

99.3

100.7

100.3

101.51650138

11344762

8267837

13128977

5592208

6675772

1.37

0.88

0.59

0.18

0.67

Reference CPS

4448258

104653

2018424

248205

%RSD

0.79

0.69

0.41

1.00

0.361674483

10789552

8046015

12876553

5130032

6363893

3

2

3

2

3

CPS

4171974

103887

2033174

248875

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.22700

4.66464

2.73203

0.28663

2.05871

0.04881

0.54203

2.92549

0.00053

0.00778

0.09545

41.78008

0.19414

0.35314

0.03698

0.14909

0.03041

0.77174

0.59119

5.28727

0.39403

0.03560

0.04730

0.82129

1.92638

-0.00552

-0.00567

0.01144

0.11350

2.33232

1.36602

0.14331

1.02936

0.02441

0.27102

1.46274

0.00027

0.00389

0.04773

20.89004

0.09707

0.17657

0.01849

0.07454

0.01520

0.38587

0.29560

2.64364

0.19701

0.01780

0.02365

0.41064

0.96319

-0.00276

-0.00283

0.00572

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.04113

0.71075

251.70611

131.78700

0.81236

-1.40484

306.79761

0.15547

2.98653

3.67411

71.81930

1126.59679

0.47511

4.11909

36293.51953

275.66972

5362.23426

12258.20133

100517.92540

14.45515

FinalConcentration

5.70667

-0.03617

145.77277

154104.89249

0.10411

0.07107

25.17061

13.17870

0.08124

-0.14048

30.67976

0.01555

0.29865

0.36741

7.18193

112.65968

0.04751

0.41191

3629.35195

27.56697

536.22343

1225.82013

10051.79254

1.44552

Meas Value

0.57067

-0.00362

14.57728

15410.48925

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T19:24:50-06:00

Type Sample

VialNumber 2202

Sample Name 460-196683-D-2-A SD

Data File Name 032SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 7:30 PM on:12/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.0

100.8

100.3

96.7

97.0

Lower Limit

80

80

80

80

%Recovery

99.2

103.3

102.1

106.3

103.11650138

11344762

8267837

13128977

5592208

6675772

0.51

0.35

0.36

0.50

0.90

Reference CPS

4448258

104653

2018424

248205

%RSD

0.34

0.70

0.05

0.39

0.171702034

11344287

8336766

13172548

5406969

6473737

3

2

3

2

3

CPS

4413250

108104

2061702

263848

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.13449

4.91904

2.83170

0.35205

1.94079

0.05752

0.95741

4.76905

-0.01682

0.02628

0.15046

40.14663

0.16324

0.32291

0.01882

0.12112

0.05355

0.71673

0.57123

5.26740

0.41627

0.11120

0.06313

0.71075

1.59565

-0.05798

-0.03458

-0.02230

0.01345

0.49190

0.28317

0.03520

0.19408

0.00575

0.09574

0.47691

-0.00168

0.00263

0.01505

4.01466

0.01632

0.03229

0.00188

0.01211

0.00536

0.07167

0.05712

0.52674

0.04163

0.01112

0.00631

0.07107

0.15957

-0.00580

-0.00346

-0.00223

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

742.92929

32.80850

1270.10873

1074.74090

994.15125

472.59297

1337.07167

95.85360

995.59202

988.83883

1167.97055

11345.96621

1003.47933

1087.04720

44892.79365

10452.50152

5681.05877

22167.86165

108859.12792

984.50685

FinalConcentration

104.40408

100.15829

316.98744

160065.58774

371.46465

16.40425

635.05437

537.37045

497.07563

236.29649

668.53583

47.92680

497.79601

494.41941

583.98528

5672.98311

501.73966

543.52360

22446.39683

5226.25076

2840.52939

11083.93083

54429.56396

492.25342

Meas Value

52.20204

50.07914

158.49372

80032.79387

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T19:31:34-06:00

Type Sample

VialNumber 2203

Sample Name 460-196683-D-2-B MS

Data File Name 033SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 7:36 PM on:12/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.1

97.4

99.2

92.3

94.1

Lower Limit

80

80

80

80

%Recovery

90.9

101.0

101.6

101.5

99.81650138

11344762

8267837

13128977

5592208

6675772

0.74

0.68

0.70

0.79

0.09

Reference CPS

4448258

104653

2018424

248205

%RSD

0.70

1.34

1.03

1.38

0.251647230

10672741

8049115

13019613

5160723

6278684

3

2

3

2

3

CPS

4045013

105713

2051087

252009

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

202.54063

1012.03563

1020.84998

777.27888

1057.33658

35.50607

10.04022

1004.32562

105.96620

9.78746

51.33381

1030.48769

102.79879

99.60235

100.47125

93.17920

1013.85404

195.33127

1003.45924

944.83608

506.09988

86.97964

88.26105

32.80850

517.74295

93.83307

103.07743

9.86494

101.27032

506.01782

510.42499

388.63944

528.66829

17.75304

5.02011

502.16281

52.98310

4.89373

25.66691

515.24384

51.39939

49.80117

50.23562

46.58960

506.92702

97.66563

501.72962

472.41804

253.04994

43.48982

44.13052

16.40425

258.87148

46.91653

51.53872

4.93247

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

715.51016

32.02190

1229.28601

1051.33097

967.88878

459.58204

1373.46880

93.02074

966.70159

963.50307

1130.84037

10842.57157

974.39616

1047.81933

42802.24451

10023.76305

5497.75297

21549.19533

114281.12590

1025.25618

FinalConcentration

107.34385

102.75411

326.06104

153241.14559

357.75508

16.01095

614.64300

525.66549

483.94439

229.79102

686.73440

46.51037

483.35080

481.75153

565.42018

5421.28579

487.19808

523.90967

21401.12226

5011.88152

2748.87649

10774.59767

57140.56295

512.62809

Meas Value

53.67192

51.37706

163.03052

76620.57280

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T19:38:16-06:00

Type Sample

VialNumber 2204

Sample Name 460-196683-D-2-C MSD

Data File Name 034SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 7:43 PM on:12/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.7

101.4

96.7

95.5

92.9

Lower Limit

80

80

80

80

%Recovery

90.4

105.7

99.1

106.1

99.01650138

11344762

8267837

13128977

5592208

6675772

3.63

4.21

3.98

3.97

3.53

Reference CPS

4448258

104653

2018424

248205

%RSD

3.26

5.18

3.35

4.32

2.561633734

10634551

8379934

12702169

5338679

6202993

3

2

3

2

3

CPS

4023222

110668

1999912

263408

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

208.77843

1030.09768

988.73110

779.73559

1070.45435

34.89474

8.85534

972.96940

106.83130

9.54672

53.95318

1066.04523

100.19555

96.27856

96.80761

89.41131

1049.65163

198.56675

1013.21723

948.64699

511.19783

84.51208

86.90564

32.02190

532.51546

91.46357

99.03514

9.59805

104.38921

515.04884

494.36555

389.86780

535.22718

17.44737

4.42767

486.48470

53.41565

4.77336

26.97659

533.02261

50.09778

48.13928

48.40381

44.70566

524.82581

99.28337

506.60862

474.32349

255.59891

42.25604

43.45282

16.01095

266.25773

45.73179

49.51757

4.79903

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.43635

506.08280

253.56475

128.45271

1.34833

1.84383

311.50113

0.27535

3.30058

3.89091

72.99908

1182.94373

0.52315

4.33660

36328.26331

281.95876

5492.63651

13164.34503

102002.11383

14.72798

FinalConcentration

2.89082

0.01484

121.27311

155252.75472

0.71818

253.04140

126.78237

64.22636

0.67416

0.92192

155.75056

0.13767

1.65029

1.94546

36.49954

591.47187

0.26157

2.16830

18164.13166

140.97938

2746.31826

6582.17251

51001.05691

7.36399

Meas Value

1.44541

0.00742

60.63656

77626.37736

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T19:44:58-06:00

Type Sample

VialNumber 2205

Sample Name 460-196683-D-2-A PDS

Data File Name 035SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

96.9

99.2

99.1

94.5

95.3

Lower Limit

80

80

80

80

%Recovery

96.7

102.1

103.0

104.0

103.91650138

11344762

8267837

13128977

5592208

6675772

0.84

1.43

1.11

1.00

1.92

Reference CPS

4448258

104653

2018424

248205

%RSD

0.74

0.87

1.05

1.19

0.761713935

10990959

8204611

13009649

5282039

6363530

3

2

3

2

3

CPS

4301102

106879

2079224

258218

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.48030

4.81244

2.73839

0.72790

2.17189

191.19381

180.03113

3.40016

0.00974

0.57784

2.85733

41.60420

0.19116

0.35718

0.04502

0.16011

0.10126

0.74810

0.68320

5.35047

0.46604

183.70608

0.05326

506.08280

2.00819

-0.00609

-0.00207

0.01190

0.24015

2.40622

1.36919

0.36395

1.08595

95.59691

90.01556

1.70008

0.00487

0.28892

1.42867

20.80210

0.09558

0.17859

0.02251

0.08006

0.05063

0.37405

0.34160

2.67523

0.23302

91.85304

0.02663

253.04140

1.00409

-0.00305

-0.00104

0.00595

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2293.95900

115.41429

26.61800

2.15350

35.02581

44.84053

95.03753

135.60527

23.48087

14.14320

193133.50820

599.83921

175.73677

25.35654

7712.03862

145577.66297

FinalConcentration

63.35714

8.29803

54.36063

13996.18193

47656.65055

45186.95959

524.56201

7965.69667

1146.97950

57.70715

13.30900

1.07675

17.51291

22.42026

47.51876

67.80263

11.74043

7.07160

96566.75410

299.91960

87.86839

12.67827

3856.01931

72788.83149

Meas Value

31.67857

4.14902

27.18032

6998.09097

23828.32528

22593.47980

262.28101

3982.84834

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 451959

Operator LP 7700

Acq Date Time 2019-12-13T19:51:42-06:00

Type Sample

VialNumber 2206

Sample Name 160-36457-B-13-A

Data File Name 036SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

FAILED

FAILED

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

94.0

Lower Limit

80

80

80

80

80

80

80

80

100.7

99.2

94.8

99.3

100.7

91.4

1650138

11344762

8267837

13128977

5592208

6675772

1.00

0.47

1.07

0.83

0.63

Reference CPS

4448258

104653

2018424

248205

8207013

13214399

5111008

6275912

%RSD

0.27

0.23

1.10

0.98

0.81

3

2

3

CPS

3969928

154432

2953676

249930

1636144

10750566

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

89.2

147.6

146.3

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

16.79809

0.02284

0.16291

1.65220

148.01585

2.24071

69.23767

120.75717

34.32859

1.30696

0.09159

1.55723

0.00114

0.37493

39.90373

8184.20097

78.02595

193.54747

25.27278

0.00002

0.25553

0.38391

0.49326

19.94385

1.98582

2.15350

3.29072

-0.00908

8.39904

0.01142

0.08145

0.82610

74.00793

1.12035

34.61883

60.37858

17.16430

0.65348

0.04579

0.77862

0.00057

0.18746

19.95187

4092.10049

39.01298

96.77374

12.63639

0.00001

0.12777

0.19196

0.24663

9.97192

0.99291

1.07675

1.64536

-0.00454

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2587.88353

89.09236

29.14370

1.95900

221.18325

75.78005

210.84640

202.31465

46.68266

8.39796

68239.61918

548.56627

262.57344

43.71088

1734.83400

203261.81869

FinalConcentration

86.91456

13.00643

75.19919

19869.72421

21150.37957

98803.86680

359.94068

16829.25295

517.57671

17.81847

5.82874

0.39180

44.23665

15.15601

42.16928

40.46293

9.33653

1.67959

13647.92384

109.71325

52.51469

8.74218

346.96680

40652.36374

Meas Value

17.38291

2.60129

15.03984

3973.94484

4230.07591

19760.77336

71.98814

3365.85059

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 5

Comment 453170

Operator LP 7700

Acq Date Time 2019-12-13T19:58:26-06:00

Type Sample

VialNumber 2207

Sample Name 160-36457-A-40-A

Data File Name 037SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 8:03 PM on:12/13/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

96.9

Lower Limit

80

80

80

80

80

80

80

80

101.6

101.8

99.1

100.8

101.3

95.7

1650138

11344762

8267837

13128977

5592208

6675772

1.21

0.72

1.13

0.87

1.78

Reference CPS

4448258

104653

2018424

248205

8331727

13304350

5352404

6469113

%RSD

1.03

1.44

0.19

1.59

1.04

3

2

3

CPS

4089565

123918

2397652

252133

1679190

11240731

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

91.9

118.4

118.8

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

168.89042

0.02267

0.06352

3.84100

219.25139

2.68461

77.04090

48.48170

16.91150

1.34161

0.11060

2.18696

0.02273

0.33526

46.74994

7832.19598

33.85798

82.21494

10.77953

-0.00209

0.24931

3.04512

7.56579

19.63663

2.39431

1.95900

47.62809

-0.02016

33.77808

0.00453

0.01270

0.76820

43.85028

0.53692

15.40818

9.69634

3.38230

0.26832

0.02212

0.43739

0.00455

0.06705

9.34999

1566.43920

6.77160

16.44299

2.15591

-0.00042

0.04986

0.60902

1.51316

3.92733

0.47886

0.39180

9.52562

-0.00403

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

29.69043

1.40469

190.50172

116.77877

15.01860

25.66792

1407.01146

135.33643

285.91620

49.35271

529.40932

250863.00301

78.45092

61.09435

28821.56528

109914.39129

803.85074

12228.98261

51953.12653

501.63629

FinalConcentration

106.73918

15.92936

70.31488

57028.70819

5.93809

0.28094

38.10034

23.35575

3.00372

5.13358

281.40229

27.06729

57.18324

9.87054

105.88186

50172.60060

15.69018

12.21887

5764.31306

21982.87826

160.77015

2445.79652

10390.62531

100.32726

Meas Value

21.34784

3.18587

14.06298

11405.74164

2

2

2

2

2

2

3
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Ir (IS)
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag
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Cr
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P
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Li
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ug/l
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr
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Cu
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P
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110

110

110

110

110

110
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90
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90
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90
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100.8
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94.1

97.2
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100.9
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101.8

100.5

101.5

95.2
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50
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100
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2500
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2500
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

100.99756

49.62311

47.95936

95.13511

100.65314

101.82101

51.37965

102.50838

100.89823

94.93927

93.99840

100.66357

2520.41427

100.28028

101.53669

2396.88307

2351.82080

2430.74777

2435.73815

2521.49547

100.87157
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101.78133

100.52482

202.99015

2379.50509
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2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3
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3

3
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45
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45
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6

6

6
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66
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7

9
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QC Analyte Table
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Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D
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VialNumber 1102
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496
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0.902

16.58

2.36
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0.424
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0.49
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QC High

1.388

0.7

20
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ug/l
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.03425

0.51670

-0.01812

-0.28458

-0.01252

0.10236

0.00779

0.03950

-0.22183

0.02987

0.02914

0.74982

0.04639

0.03467

1.06958

1.50400

0.50874

-1.70823

-1.26507

0.04160

Meas Value

0.31281

0.01326

4.54441

8.76168

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T20:25:28-06:00

Type CCB

VialNumber 4

Sample Name CCB 1843378

Data File Name 041_CCB.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 8:30 PM on:12/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.7

102.0

100.9

99.4

100.5

Lower Limit

80

80

80

80

%Recovery

93.7

102.8

101.9

106.4

102.81650138

11344762

8267837

13128977

5592208

6675772

0.53

1.19

0.30

0.51

0.62

Reference CPS

4448258

104653

2018424

248205

%RSD

0.43

0.22

0.22

0.82

0.411696531

11759360

8434559

13250093

5560759

6705977

3

2

3

2

3

CPS

4167799

107598

2057410

263997

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.01819

0.04045

0.05153

0.06287

0.01366

0.07917

0.08654

0.58729

0.00699

0.00575

0.19470

0.00782

0.03738

0.03964

0.03666

0.04523

0.01423

0.00371

0.00984

0.04448

0.03139

0.17115

0.03394

0.51670

-0.00200

0.03914

0.03848

-0.00031

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

37.73936

2.11177

612.80494

199.37554

382.98616

14.05686

4490.25442

138.88276

340.38851

43.78690

2284.61295

200701.31526

557.24728

134.31734

30879.42059

153528.51928

1285.96965

16059.72543

96804.48656

255.02409

FinalConcentration

81.81819

15.23196

97.92126

53723.60906

7.54787

0.42235

122.56099

39.87511

76.59723

2.81137

898.05088

27.77655

68.07770

8.75738

456.92259

40140.26305

111.44946

26.86347

6175.88412

30705.70386

257.19393

3211.94509

19360.89731

51.00482

Meas Value

16.36364

3.04639

19.58425

10744.72181

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 5

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T20:32:15-06:00

Type Sample

VialNumber 2209

Sample Name 160-36457-A-43-A

Data File Name 042SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 8:37 PM on:12/13/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.8

101.8

101.2

94.8

96.5

Lower Limit

80

80

80

80

%Recovery

93.2

122.8

124.0

106.8

103.91650138

11344762

8267837

13128977

5592208

6675772

1.48

1.42

0.23

0.43

0.47

Reference CPS

4448258

104653

2018424

248205

%RSD

0.44

0.96

0.22

0.52

0.341713949

11322351

8417649

13281896

5298655

6442237

3

2

3

2

3

CPS

4146515

128479

2503816

265009

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

6.50819

355.44817

2.53974

84.18231

492.40370

1.75133

0.28630

1.73462

0.04082

0.01529

0.30566

7189.90629

168.21597

406.61252

47.20339

199.40007

43.92775

6.05917

18.49066

19.64902

3.52705

0.47168

13.70430

2.11177

134.97662

-0.01167

0.00845

0.36770

1.30164

71.08963

0.50795

16.83646

98.48074

0.35027

0.05726

0.34692

0.00816

0.00306

0.06113

1437.98126

33.64319

81.32250

9.44068

39.88001

8.78555

1.21183

3.69813

3.92980

0.70541

0.09434

2.74086

0.42235

26.99532

-0.00233

0.00169

0.07354

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.29536

0.01153

0.18485

0.37187

0.18282

0.26931

0.49304

3.16258

-0.01393

0.01415

41.11285

1.27967

-0.33628

0.32696

0.63955

51.18812

FinalConcentration

0.67636

-0.00470

5.19084

29.14476

6.86524

75.73332

15.97588

10.51517

0.14768

0.00577

0.09242

0.18594

0.09141

0.13466

0.24652

1.58129

-0.00697

0.00708

20.55642

0.63984

-0.16814

0.16348

0.31977

25.59406

Meas Value

0.33818

-0.00235

2.59542

14.57238

3.43262

37.86666

7.98794

5.25758

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 003CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 452069

Operator LP 7700

Acq Date Time 2019-12-13T20:38:59-06:00

Type Sample

VialNumber 2210

Sample Name MB 160-452069/1-A

Data File Name 043SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 8:44 PM on:12/13/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

100.4

Lower Limit

80

80

80

80

80

80

80

80

104.0

102.8

100.2

101.0

101.3

96.7

1650138

11344762

8267837

13128977

5592208

6675772

0.58

0.35

0.69

0.36

1.78

Reference CPS

4448258

104653

2018424

248205

8352428

13294964

5405731

6700302

%RSD

0.25

0.74

0.74

0.55

0.83

3

2

3

CPS

4046247

103813

2013296

258166

1696553

11364917

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

91.0

99.2

99.7

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.12122

0.00664

0.05771

-0.00479

0.22480

0.04076

0.11787

0.00555

-0.00095

0.12905

0.07733

0.39553

-0.00564

0.05563

0.02007

0.36016

0.19648

0.30518

-0.00454

-0.00643

-0.00963

0.00502

0.02086

15.11427

-0.00940

0.37187

0.05864

-0.01137

0.06061

0.00332

0.02886

-0.00240

0.11240

0.02038

0.05893

0.00277

-0.00047

0.06452

0.03867

0.19776

-0.00282

0.02781

0.01004

0.18008

0.09824

0.15259

-0.00227

-0.00322

-0.00481

0.00251

0.01043

7.55713

-0.00470

0.18594

0.02932

-0.00568

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 8:44 PM on:12/13/2019Page 515 of 1586



Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

57.03180

7.79390

1898.50801

2134.34872

1745.47291

2070.14010

1169.20752

86.01935

587.45726

1444.40528

2626.74676

177400.03474

490.29061

1031.05955

22685.77879

75125.39937

5804.10971

19191.70552

47468.25388

3727.76531

FinalConcentration

68.53626

1035.14053

829.10640

2060.38434

5.70318

0.77939

189.85080

213.43487

174.54729

207.01401

116.92075

8.60194

58.74573

144.44053

262.67468

17740.00347

49.02906

103.10596

2268.57788

7512.53994

580.41097

1919.17055

4746.82539

372.77653

Meas Value

6.85363

103.51405

82.91064

206.03843

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T20:45:45-06:00

Type Sample

VialNumber 2211

Sample Name LCSSRM 160-452069/2-A

Data File Name 044SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.6

102.9

102.3

99.3

99.8

Lower Limit

80

80

80

80

%Recovery

93.7

108.4

107.8

107.1

104.41650138

11344762

8267837

13128977

5592208

6675772

1.14

0.45

0.28

0.67

0.17

Reference CPS

4448258

104653

2018424

248205

%RSD

0.27

1.49

0.43

0.88

0.811722963

11524987

8504657

13436623

5551522

6664575

3

2

3

2

3

CPS

4169614

113403

2176234

265918

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200
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5000
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200
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200

2000

400
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1000

200

2000

100

1000
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1732.08664

1218.33002

3.12572

131.02961

1034.02939

2.63819

0.33847

3.34285

-0.01424

0.05239

0.30111

2780.95933

258.27656

626.63762

68.58586

260.01071

44.65744

472.63892

2271.28894

1117.75858

704.00665

0.48842

11.01155

7.79390

1261.21653
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0.01727

0.12383
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0.31257
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0.03385
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-0.00142

0.00524
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6.85859

26.00107

4.46574

47.26389
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111.77586

70.40067
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1.10116

0.77939

126.12165

-0.00400

0.00173

0.01238

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165
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115

115

115

165
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72

72

72
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121
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Tl

Pb

Bi

Th
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3
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

28.07905

1.67943

292.01132

160.83679

26.02808

21.18298

3571.99633

143.60190

202.35100

27.95681

7850.56351

184995.06071

531.53759

88.07072

12015.11193

45980.19132

554.75537

9261.83926

168157.16206

657.84076

FinalConcentration

67.61239

9.32259

44.64602

7975.95888

14.03953

0.83972

146.00566

80.41840

13.01404

10.59149

1785.99816

71.80095

101.17550

13.97841

3925.28175

92497.53035

265.76879

44.03536

6007.55597

22990.09566

277.37768

4630.91963

84078.58103

328.92038

Meas Value

33.80619

4.66129

22.32301

3987.97944

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T20:52:28-06:00

Type Sample

VialNumber 2212

Sample Name 160-36457-B-21-A

Data File Name 045SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.0

103.1

104.9

94.2

98.5

Lower Limit

80

80

80

80

%Recovery

86.4

147.2

149.3

105.3

103.01650138

11344762

8267837

13128977

5592208

6675772

0.35

0.49

0.81

0.36

1.97

Reference CPS

4448258

104653

2018424

248205

%RSD

0.70

0.74

0.22

0.41

0.661699897

11234638

8523669

13769589

5268685

6576863

3

2

3

2

3

CPS

3842763

154000

3012801

261432

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000
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2000

200

200
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5000
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2000

400
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2000

1000

200
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100

1000
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20
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ug/l

ug/l
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ug/l
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ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.91718

212.58450

2.47330

74.69772

580.65023

1.16950

0.05469

0.77811

0.00379

0.01783

0.03318

11528.49667

58.42520

181.91910

27.24379

151.85139

54.86851

1.68696

26.03940

20.93397

2.65299

0.29428

46.48432

1.67943

22.77661

-0.01485

0.00311

0.35264

1.95859

106.29225

1.23665

37.34886

290.32512

0.58475

0.02734

0.38906

0.00189

0.00892

0.01659

5764.24834

29.21260

90.95955

13.62189

75.92569

27.43425

0.84348

13.01970

10.46698

1.32649

0.14714

23.24216

0.83972

11.38831

-0.00742

0.00155

0.17632

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193
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165

165

165

165

165
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115
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165
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72
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208
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238
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197
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93
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105

Tl
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Th

U

Hf

Ta

W
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Cs
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2

3
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Sample Report 

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

27.51408

1.56594

139.84992

159.28494

24.19552

11.50628

4113.14967

98.84982

224.25485

29.45205

2299.54501

216310.53502

92.87598

52.83338

11900.11656

57796.32818

264.71931

10614.20325

55115.57989

479.85613

FinalConcentration

82.88953

12.73717

43.01494

11852.78914

13.75704

0.78297

69.92496

79.64247

12.09776

5.75314

2056.57483

49.42491

112.12742

14.72603

1149.77250

108155.26751

46.43799

26.41669

5950.05828

28898.16409

132.35966

5307.10163

27557.78994

239.92807

Meas Value

41.44476

6.36858

21.50747

5926.39457

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T20:59:10-06:00

Type Sample

VialNumber 2301

Sample Name 160-36457-B-22-A

Data File Name 046SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.5

105.9

106.6

97.2

97.9

Lower Limit

80

80

80

80

%Recovery

97.9

168.9

171.8

112.9

110.81650138

11344762

8267837

13128977

5592208

6675772

0.33

1.05

0.74

0.56

0.11

Reference CPS

4448258

104653

2018424

248205

%RSD

0.86

1.52

0.45

0.67

1.061827602

11742080

8753185

13997889

5434226

6536191

3

2

3

2

3

CPS

4355403

176766

3467082

280249

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200
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200

2000

400

2000

2000

1000

200

2000

100

1000
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20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.28334

226.11097

3.30503

91.20201

125.16392

1.16865

0.06188

0.76696

0.00177

0.01995

0.05873

5014.33025

74.03340

213.11560

28.04293

135.85485

34.93463

0.70715

9.55277

21.66539

3.26254

0.36094

69.34428

1.56594

16.13900

-0.01354

0.00600

0.32201

1.14167

113.05549

1.65252

45.60100

62.58196

0.58433

0.03094

0.38348

0.00088

0.00997

0.02936

2507.16512

37.01670

106.55780

14.02146

67.92743

17.46732

0.35358

4.77638

10.83269

1.63127

0.18047

34.67214

0.78297

8.06950

-0.00677

0.00300

0.16100

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165
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165
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115
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165
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72
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232

238

178
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197
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133
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101

103

105
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Hf
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

26.38496

1.56821

309.45489

160.05750

23.75710

15.61372

2344.04716

115.28001

181.23204

23.64019

9931.47803

184539.07224

364.55465

98.23094

14367.74342

46334.46862

594.12715

8937.52976

142704.78992

563.91226

FinalConcentration

68.11125

9.60572

42.32864

8884.14332

13.19248

0.78410

154.72744

80.02875

11.87855

7.80686

1172.02358

57.64000

90.61602

11.82010

4965.73901

92269.53612

182.27732

49.11547

7183.87171

23167.23431

297.06357

4468.76488

71352.39496

281.95613

Meas Value

34.05563

4.80286

21.16432

4442.07166

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V
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FAILED

FAILED

Ge (IS)
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Ho (IS)

Ir (IS)

Ir (IS)
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Analyte

Li (IS)
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Sc (IS)

Ge (IS)

Upper Limit
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Lower Limit
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107.7
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6675772

0.82
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0.17
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Sample Report 

FAILED

QC Flag
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Sr

Y

V

Cr

Mn

Fe
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Ni
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P

K

Ca

Ti

Analyte

Li
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B
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100000
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ug/l
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ug/l
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235.51208
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FinalConcentration
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7.44332

9.66447
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52.51661
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11.95281
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160.55861

38.24568
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Meas Value
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5.17092
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Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D
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Type Sample
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Sample Name 160-36457-B-24-A
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DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 9:17 PM on:12/13/2019

QC Flag
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Li (IS)
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Ge (IS)
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Sample Report 

FAILED

QC Flag
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ug/l
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25.90187

29.55830

1101.70975

107.84861
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32.06608
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840.98947

FinalConcentration
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14.77915
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53.92431

116.87841
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441.69354
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Meas Value
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22472.31573
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T21:19:20-06:00

Type Sample

VialNumber 2304

Sample Name 160-36457-B-25-A

Data File Name 049SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 9:24 PM on:12/13/2019

QC Flag

FAILED
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Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)
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120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit
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80
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80

80

80

80

%Recovery
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0.78
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QC ISTD Table
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ug/l

ug/l
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Sample Report 

FAILED

QC Flag
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Zn
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13790.11516

58516.14605
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11625.47388
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746.16790

FinalConcentration

113.15299

12.77206
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48163.98813
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58.69456

93.94285

8.48832

6.65348

857.13476

46.14996

96.32343

15.16581

669.26902

101119.41806

31.77894

26.30069
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29258.07303
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Meas Value
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QC Analyte Table
Element

Li

Be
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Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T21:26:02-06:00

Type Sample

VialNumber 2305

Sample Name 160-36457-B-26-A

Data File Name 050SMPL.D
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120
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12080

80

80

80

80

80

102.3

105.7

104.8

95.6

96.9

Lower Limit

80

80

80
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%Recovery

92.5

167.6
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113.8

109.31650138

11344762

8267837

13128977

5592208

6675772

0.92

0.41

0.93

0.89

0.86
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4448258
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2018424

248205
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0.32

0.48

0.79

0.16

1.351803956
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8743228

13757462

5344974

6469782

3

2

3

2

3

CPS

4113992

175376

3385198

282366

Tune Step

3

2

3

2
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165
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193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.62602

206.44076

2.95067
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1.63329

0.03910
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3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3
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2
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3

2

2

2
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165

165
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193
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165

165
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115
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Sample Report 

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

31.58547

1.81460

175.60717

135.95505

26.86267

15.38891

2045.48358

115.94073

202.19846

24.05734

10940.44128

154838.97853

150.39016

51.58770

11114.98620

39732.35373

642.97610

8227.95276

211809.93837

654.60462

FinalConcentration

49.48079

7.37956

38.95931

6791.89325

15.79274

0.90730

87.80358

67.97753

13.43134

7.69445

1022.74179

57.97037

101.09923

12.02867

5470.22064

77419.48927

75.19508

25.79385

5557.49310

19866.17687

321.48805

4113.97638

105904.96919

327.30231

Meas Value

24.74040

3.68978

19.47965

3395.94663

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T21:32:47-06:00

Type Sample

VialNumber 2306

Sample Name 160-36457-B-27-A

Data File Name 051SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.7

102.8

104.9

94.9

97.0

Lower Limit

80

80

80

80

%Recovery

85.7

138.3

139.0

105.2

102.01650138

11344762

8267837

13128977

5592208

6675772

0.75

1.08

0.50

0.53

0.28

Reference CPS

4448258

104653

2018424

248205

%RSD

0.16

1.55

0.63

0.39

0.461683148

11308309

8497088

13777916

5304793

6474255

3

2

3

2

3

CPS

3813242

144695

2804794

261079

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000
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5000
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200

200

200
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400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.70239

161.45630

2.69834

58.90929

66.33535

1.18259

0.04269

0.77921

0.00203

0.01724

0.01540

12626.07048

63.38207

162.74954

22.13407

111.88634

38.57899

4.09763

36.54737

19.47869

2.83699

0.32888

35.59541

1.81460

21.19314

-0.00962

0.00106

0.24902

1.35120
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1.34917

29.45465

33.16768

0.59129

0.02135

0.38961

0.00101

0.00862

0.00770

6313.03524

31.69104

81.37477

11.06704

55.94317

19.28949

2.04882

18.27369

9.73934

1.41850

0.16444

17.79770

0.90730

10.59657

-0.00481

0.00053

0.12451

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165
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115
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115

165
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72
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205

208

209

232

238
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181

182

185
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197
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139
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147
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105
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

107.2

74.5

95.7

99.9

102.8

102.0

116.9

99.6

96.1

96.2

99.3

113.8

122.7

98.5

107.9

99.2

103.1

96.1

92.5

104.8

101.6

%Recovery

106.5

102.8

96.6

99.6

5

25

5

3

20

10

5

5

5

10

10

4

50

2

5

50

50

100

100

200

5

ExpectedValue

5

0.5

100

100

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.35845

18.63453

4.78635

2.99586

20.55883

10.20369

5.84488

4.97812

4.80258

9.61530

9.93423

4.55150

61.36994

1.96918

5.39324

49.61064

51.54198

96.10210

92.50839

209.50242

5.08126

Meas Value

5.32593

0.51424

96.58285

99.55068

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T21:39:32-06:00

Type CRI

VialNumber 1101

Sample Name CCVL 1851019

Data File Name 052LCCV.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

104.9

103.5

103.8

101.6

103.1

Lower Limit

80

80

80

80

%Recovery

88.6

101.8

101.0

107.4

104.71650138

11344762

8267837

13128977

5592208

6675772

0.14

0.15

0.78

0.34

0.47

Reference CPS

4448258

104653

2018424

248205

%RSD

1.13

0.50

0.77

0.13

0.271727657

11900445

8554600

13622323

5683945

6885296

3

2

3

2

3

CPS

3940587

106501

2039121

266680

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au
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Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd
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120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

88.8

92.5

89.7

86.2

91.1

87.6

62.8

89.6

92.4

101.1

88.7

121.0

92.1

91.5

92.5

94.1

94.9

95.3

92.5

91.3

92.5

88.2

90.4

95.7
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3
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1
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2

0.5

2

5
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1

5
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0.5
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.77560

2.77524

17.93600

1.72306

0.91070

8.75989

6.27794

4.48033

9.23647

1.01108

4.43341

2.41912

1.84142

9.15031

1.84994

1.88263

9.48957

1.90504

0.46235

1.82547

4.62611

8.82249

0.90388

4.78635

9.90370

9.68150

0.55906

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2
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193

193

193

193
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165
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193
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W
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

102.0

98.6

97.3

96.4

102.0

100.7

101.7

104.6

101.7

98.9

97.8

100.8

100.2

99.8

101.8

97.5

94.7

97.5

98.7

101.2

101.2

%Recovery

101.9

102.0

101.0

97.7

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

101.97142

49.32266

48.62669

96.40093

101.98024

100.74382

50.86390

104.55520

101.65799

98.91641

97.77058

100.76708

2503.97458

99.81814

101.84250

2436.84579

2367.30747

2438.57542

2468.45046

2528.78660

101.17843

Meas Value

101.94670

101.99284

202.09142

2441.76297

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72
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QC Analyte Table
Element

Li

Be

B

Na
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Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T21:46:14-06:00

Type CCV

VialNumber 1102
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Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)
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Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit
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Th
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7
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0.8
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0.7
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ug/l

ug/l

ug/l
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-0.00781
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0.02360
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0.02907
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2
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2

3

2

2

2
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2
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P
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Operator LP 7700
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VialNumber 4
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Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120
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Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit
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104.6

Lower Limit

80
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102.2

103.8
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5629552

6981478

3

2

3

2

3

CPS

3977317

105488

2062470

257596

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)
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Ge (IS)
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg
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P

K

Ca

Ti

Analyte

Li
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B

Na
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113.44529

14.07587

2417.20777
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438.85185
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2

2

2

2
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2

2

2

2

2

2

2

2

2

2
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72
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45
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6

6
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T21:59:42-06:00

Type Sample

VialNumber 2307

Sample Name 160-36457-B-28-A

Data File Name 055SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)
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120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit
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%Recovery
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13128977
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1.22
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3
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Ir (IS)
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6
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Ge (IS)
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QC ISTD Table
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Ce

Pr
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Sn
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Mo

Ru

Rh

Pd
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ug/l
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ug/l
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na
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5000
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

237.09623

2.45268

506.37637

935.18345

2231.99356

36.58510

2331.08230

847.42172

1707.93882

32.75446

4091.17612

145068.15714

765.91192

350.69838

11651.10128

37426.78226

769.48849

9688.34637

62424.31023

624.16220

FinalConcentration

73.32144

13.89520

41.50364

6088.27206

118.54811

1.22634

253.18818

467.59173

1115.99678

18.29255

1165.54115

423.71086

853.96941

16.37723

2045.58806

72534.07857

382.95596

175.34919

5825.55064

18713.39113

384.74424

4844.17318

31212.15512

312.08110

Meas Value

36.66072

6.94760

20.75182
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2

2

2

2

2
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2

2
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2

2
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2
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Tune Step
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6

6
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Cu
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T22:06:27-06:00

Type Sample

VialNumber 2308

Sample Name 160-36457-B-29-A

Data File Name 056SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.5

108.0

111.4

96.1

99.5

Lower Limit

80

80

80

80

%Recovery

86.3

176.0

174.9

105.4

103.41650138

11344762

8267837

13128977

5592208

6675772

0.97

0.77

1.57

1.00

0.28

Reference CPS

4448258

104653

2018424

248205

%RSD

0.28

0.33

0.24

0.61

0.561706663

11397840

8930646

14622357

5372606

6639732

3

2

3

2

3

CPS

3836846

184230

3531175

261488

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200
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5000

200

200

200

200

2000

400

2000
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1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

30.97581

3308.67259

1.84347

62.31050

6441.68374

3.14514

0.07122

1.88076

0.02860

0.04808

0.38469

7733.29709

45.48129

145.67568

21.97750

124.43199

46.94255

37.66487

106.48041

20.04007

17.95085

0.37343

30.00845
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-0.01114

0.22161
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10.98875

62.21599

23.47127

18.83244

53.24020
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8.97543

0.18672

15.00423

1.22634

266.93615

-0.00557

0.11080

0.54958

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165
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72

72

72
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205
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209

232
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185
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140
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105

Tl

Pb
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Th

U

Hf
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W

Re
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Nb
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3
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

148.70682

1.12370

145.17891

201.58122

150.51509

9.86750

1024.50549

122.92538

140.81661

7.83596

722.75704

62907.14440

1833.80823

269.99673

23155.18244

46425.85465

1431.23087

5243.66351

113996.40998

284.14156

FinalConcentration

59.44666

7.87391

63.49661

71710.24162

74.35341

0.56185

72.58946

100.79061

75.25754

4.93375

512.25274

61.46269

70.40831

3.91798

361.37852

31453.57220

916.90412

134.99837

11577.59122

23212.92732

715.61544

2621.83175

56998.20499

142.07078

Meas Value

29.72333

3.93696

31.74831

35855.12081

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T22:13:10-06:00

Type Sample

VialNumber 2309

Sample Name 160-36457-B-30-A

Data File Name 057SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

98.8

101.8

106.8

94.2

98.6

Lower Limit

80

80

80

80

%Recovery

78.5

123.7

125.3

100.1

99.11650138

11344762

8267837

13128977

5592208

6675772

0.79

1.41

0.24

0.14

0.91

Reference CPS

4448258

104653

2018424

248205

%RSD

0.29

0.50

0.31

0.78

1.181636062

11207234

8413396

14019021

5267929

6580936

3

2

3

2

3

CPS

3493467

129406

2528276

248479

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

12.97927

979.79626

1.66931

63.97818

1609.41240

2.25570

0.04156

0.55434

0.02426

0.01990

0.03352

1646.66795

9.38791

30.50298

5.51897

40.29528

20.70031

0.31109

8.13947

18.52994

13.06120

0.12069

14.03952

1.12370

227.80972

-0.01176

0.04400

0.20528

6.48963

489.89813

0.83466

31.98909

804.70620

1.12785

0.02078

0.27717

0.01213

0.00995

0.01676

823.33397

4.69395

15.25149

2.75949

20.14764

10.35015

0.15554

4.06974

9.26497

6.53060

0.06034

7.01976

0.56185

113.90486

-0.00588

0.02200

0.10264

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72
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208

209

232

238

178

181

182

185

195

197

137

139
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146

147
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125

133
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101

103

105

Tl

Pb

Bi

Th

U

Hf
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W
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3
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

51.64908

1.28279

999.35557

252.97078

143.11535

13.73817

2652.37558

152.22096

376.18793

34.58381

4035.95302

191207.44657

1188.75952

222.70145

21052.54884

89449.71400

923.76036

13607.52885

101121.83001

416.78232

FinalConcentration

102.62757

13.69138

73.84928

42501.65604

25.82454

0.64140

499.67778

126.48539

71.55767

6.86909

1326.18779

76.11048

188.09396

17.29190

2017.97651

95603.72328

594.37976

111.35073

10526.27442

44724.85700

461.88018

6803.76442

50560.91501

208.39116

Meas Value

51.31378

6.84569

36.92464

21250.82802

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T22:19:55-06:00

Type Sample

VialNumber 2310

Sample Name 160-36457-B-31-A

Data File Name 058SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.8

105.6

106.4

96.5

99.7

Lower Limit

80

80

80

80

%Recovery

85.3

151.0

153.9

108.5

107.01650138

11344762

8267837

13128977

5592208

6675772

1.49

0.44

0.61

0.26

0.43

Reference CPS

4448258

104653

2018424

248205

%RSD

0.33

0.25

0.58

0.71

0.791765927

11658269

8732457

13972703

5397702

6657413

3

2

3

2

3

CPS

3794878

158017

3105486

269324

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

10.58257

692.00544

2.82088

69.25287

1027.67445

1.38597

0.05656

0.86088

0.14137

0.02258

0.06353

5839.23661

73.44582

204.91239

25.26058

119.60738

36.11989

12.87139

32.10091

21.05151

5.92753

0.52166

25.36611

1.28279

340.84422

-0.00961

0.02951

0.30670

5.29128

346.00272

1.41044

34.62644

513.83722

0.69299

0.02828

0.43044

0.07069

0.01129

0.03177

2919.61830

36.72291

102.45620

12.63029

59.80369

18.05995

6.43569

16.05045

10.52576

2.96377

0.26083

12.68305

0.64140

170.42211

-0.00481

0.01476

0.15335

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139
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146

147
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118

121

125

133
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95

101

103

105
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Th
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Hf
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W
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Nb
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2

3
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Sample Report 

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

32.25656

1.88584

123.23835

167.40018

8.16422

16.75202

1935.10222

110.58215

160.98535

27.13147

12487.74463

154511.83191

165.76006

52.62343

17949.67186

46862.21346

1055.98656

7719.06679

212626.09371

562.05413

FinalConcentration

67.08177

5.74110

33.65789

7616.98519

16.12828

0.94292

61.61918

83.70009

4.08211

8.37601

967.55111

55.29108

80.49268

13.56573

6243.87232

77255.91595

82.88003

26.31171

8974.83593

23431.10673

527.99328

3859.53339

106313.04686

281.02707

Meas Value

33.54088

2.87055

16.82894

3808.49260

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T22:26:39-06:00

Type Sample

VialNumber 2311

Sample Name 160-36457-B-32-A

Data File Name 059SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120
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12080

80

80

80

80

80

100.3

104.0

106.5

96.0

100.5

Lower Limit

80

80

80

80

%Recovery

81.5

139.2

140.2

102.7

102.21650138

11344762

8267837

13128977

5592208

6675772

0.97

0.99

0.67

1.06

1.81

Reference CPS

4448258

104653

2018424

248205

%RSD

0.82

0.54
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1.13

0.661685627
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13977725
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3

2

3

2

3
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3626416

145639

2830010
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Tune Step

3

2

3

2

372
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193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table
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Pb
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Th
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Hf
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Pt
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Cd

Sn
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Nb
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Rh

Pd

400

5000
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2000

200
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200

200
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

2.96586

77.62270
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0.06424

0.86482

0.00474
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0.49474
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3

3

2

2
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3
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3

3

2

2

2
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3

3

3
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2
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Sample Report 

FAILED

FAILED

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

41.37783

1.43305

5186.41844

616.61077

115.88847

17.78449

3845.78647

214.47994

210.26934

22.35144

12984.23618

200703.10841

11281.35145

1572.19273

20280.42976

59936.38558

181.11010

12063.51289

60239.12361

420.68155

FinalConcentration

186.36799

15.71836

45.95417

27359.49901

20.68892

0.71652

2593.20922

308.30538

57.94424

8.89225

1922.89323

107.23997

105.13467

11.17572

6492.11809

100351.55421

5640.67572

786.09636

10140.21488

29968.19279

90.55505

6031.75645

30119.56181

210.34078

Meas Value

93.18399

7.85918

22.97709

13679.74951

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2
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72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9
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Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg
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K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T22:33:23-06:00

Type Sample

VialNumber 2312

Sample Name 160-36457-B-33-A

Data File Name 060SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

102.9

107.6

106.6

96.4

99.0

Lower Limit

80

80

80

80

%Recovery

86.1

172.6

176.5

108.4

108.01650138

11344762

8267837

13128977

5592208

6675772

0.74

0.58

0.42

0.35

0.53

Reference CPS

4448258

104653

2018424

248205

%RSD

0.55

0.52

0.27

0.69

0.371781912

11672155

8893740

14001906

5388504

6606608

3

2

3

2

3

CPS

3828494

180621

3562982

269149

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200
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5000

200

200

200

200

2000

400
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1000

200
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100

1000
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200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

25.66526

475.47103

4.04255

72.74223

679.78636

1.37178

0.04086

0.87380

0.05917

0.04733

0.08418

2840.20410

35.54052

110.59861

15.07391

85.34928

33.38609

18.21796

107.13678

22.55311

3.33634

0.86756

53.80905

1.43305

209.90433

-0.01359

0.02086

0.44179

12.83263

237.73551

2.02127

36.37112

339.89318

0.68589

0.02043

0.43690

0.02959

0.02367

0.04209

1420.10205

17.77026

55.29930

7.53696

42.67464

16.69304

9.10898

53.56839

11.27655

1.66817

0.43378

26.90453

0.71652

104.95217

-0.00680

0.01043

0.22090

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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193

193

193

193
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165

165
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Sample Report 

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

42.56108

2.29156

3961.61746

481.01623

14.60124

11.34570

1942.53973

130.14756

233.11711

31.70698

8126.40796

250274.13665

4425.36064

571.60947

15393.70905

57926.28017

349.30364

12340.96330

48702.93028

759.31585

FinalConcentration

99.66460

22.26000

64.11323

13803.10992

21.28054

1.14578

1980.80873

240.50811

7.30062

5.67285

971.26986

65.07378

116.55855

15.85349

4063.20398

125137.06833

2212.68032

285.80473

7696.85453

28963.14009

174.65182

6170.48165

24351.46514

379.65792

Meas Value

49.83230

11.13000

32.05661

6901.55496

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T22:40:08-06:00

Type Sample

VialNumber 2401

Sample Name 160-36457-B-34-A

Data File Name 061SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 10:45 PM on:12/13/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.1

107.5

106.8

97.4

99.5

Lower Limit

80

80

80

80

%Recovery

91.4

168.0

169.4

113.2

110.41650138

11344762

8267837

13128977

5592208

6675772

0.30

0.44

1.54

0.65

0.83

Reference CPS

4448258

104653

2018424

248205

%RSD

0.35

0.57

1.03

0.96

0.411822564

11925400

8890556

14026935

5445536

6642173

3

2

3

2

3

CPS

4067745

175824

3420047

281026

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

18.16282

188.05249

3.15031

66.88432

880.11566

1.47137

0.03671

1.03627

0.00425

0.02536

0.03946

7474.76088

28.57706

106.38223

12.64450

69.53195

27.42115

2.31787

41.30367

21.74811

2.86819

0.26014

52.13286

2.29156

27.86490

-0.01359

0.00185

0.28639

9.08141

94.02624

1.57516

33.44216

440.05783

0.73569

0.01836

0.51814

0.00212

0.01268

0.01973

3737.38044

14.28853

53.19111

6.32225

34.76597

13.71057

1.15893

20.65184

10.87406

1.43409

0.13007

26.06643

1.14578

13.93245

-0.00680

0.00093

0.14319

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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Sample Report 

FAILED

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

101.69611

1.72302

1587.69710

444.66381

221.55792

15.69307

2484.50938

191.50903

148.80792

15.00909

4634.79370

200117.04810

3381.20444

445.22281

16306.88427

49204.14869

983.68281

8500.17110

259390.76664

329.88527

FinalConcentration

121.74317

17.14460

41.03239

26572.17521

50.84806

0.86151

793.84855

222.33190

110.77896

7.84653

1242.25469

95.75452

74.40396

7.50455

2317.39685

100058.52405

1690.60222

222.61140

8153.44213

24602.07435

491.84140

4250.08555

129695.38332

164.94263

Meas Value

60.87159

8.57230

20.51619

13286.08761

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3
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72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9
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23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T22:46:50-06:00

Type Sample

VialNumber 2402

Sample Name 160-36457-B-35-A

Data File Name 062SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.1

102.4

110.7

93.8

103.2

Lower Limit

80

80

80

80

%Recovery

77.5

134.0

139.1

98.3

101.91650138

11344762

8267837

13128977

5592208

6675772

4.16

0.63

5.25

0.72

5.21

Reference CPS

4448258

104653

2018424

248205

%RSD

2.96

1.07

3.77

0.27

3.601681046

11701285

8463026

14534253

5247363

6890674

3

2

3

2

3

CPS

3446389

140225

2807722

244001

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

44.16514

376.67977

2.48275

59.05064

1783.28507

2.13242

0.04198

0.90566

0.15177

0.01693

0.02569

1217.52689

15.95137

62.82451

10.50944

70.12554

33.26361

4.34071

42.12013

19.24034

8.83157

0.29649

22.83516

1.72302

1873.57029

-0.00840

0.01401

0.33523

22.08257

188.33988

1.24137

29.52532

891.64253

1.06621

0.02099

0.45283

0.07589

0.00846

0.01285

608.76345

7.97568

31.41225

5.25472

35.06277

16.63181

2.17036

21.06006

9.62017

4.41579

0.14824

11.41758

0.86151

936.78514

-0.00420

0.00701

0.16761

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

49.45530

1.58740

592.18302

295.88466

115.52905

9.74081

2394.94955

108.49562

191.63395

23.76691

2607.99563

208966.94873

1341.64501

249.63706

19465.07632

53468.45535

502.61759

11069.26268

48210.15115

379.13536

FinalConcentration

92.98106

14.78371

52.49654

27008.73861

24.72765

0.79370

296.09151

147.94233

57.76453

4.87041

1197.47478

54.24781

95.81697

11.88346

1303.99781

104483.47437

670.82251

124.81853

9732.53816

26734.22768

251.30879

5534.63134

24105.07558

189.56768

Meas Value

46.49053

7.39186

26.24827

13504.36930

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T22:53:34-06:00

Type Sample

VialNumber 2403

Sample Name 160-36457-B-36-A

Data File Name 063SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 10:58 PM on:12/13/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.7

106.5

107.4

97.8

101.2

Lower Limit

80

80

80

80

%Recovery

83.3

156.7

162.2

106.7

106.91650138

11344762

8267837

13128977

5592208

6675772

0.60

0.64

1.18

0.72

0.55

Reference CPS

4448258

104653

2018424

248205

%RSD

0.97

0.79

0.88

0.88

0.171764257

11763014

8807955

14102809

5468783

6754183

3

2

3

2

3

CPS

3705301

163950

3273838

264927

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.18634

255.43031

2.91287

65.14046

862.04711

1.39698

0.04360

0.88408

0.09676

0.02576

0.03278

3228.96189

22.01891

61.69927

8.54419

50.34318

22.38291

6.96484

39.21906

20.33749

5.01440

0.28456

40.97334

1.58740

812.27226

-0.00982

0.00747

0.24884

9.59317

127.71516

1.45643

32.57023

431.02355

0.69849

0.02180

0.44204

0.04838

0.01288

0.01639

1614.48094

11.00946

30.84963

4.27209

25.17159

11.19146

3.48242

19.60953

10.16875

2.50720

0.14228

20.48667

0.79370

406.13613

-0.00491

0.00373

0.12442

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

103.62374

1.13879

2744.85161

455.76798

338.08928

19.32179

2038.46012

373.49726

389.94736

13.66347

5074.17820

145333.33120

7362.40115

1323.82716

19062.64650

59346.61190

896.18890

9553.25811

71185.27034

233.06680

FinalConcentration

148.65200

18.43388

41.63516

36460.55435

51.81187

0.56939

1372.42581

227.88399

169.04464

9.66090

1019.23006

186.74863

194.97368

6.83174

2537.08910

72666.66560

3681.20057

661.91358

9531.32325

29673.30595

448.09445

4776.62906

35592.63517

116.53340

Meas Value

74.32600

9.21694

20.81758

18230.27717

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T23:00:17-06:00

Type Sample

VialNumber 2404

Sample Name 160-36457-B-37-A

Data File Name 064SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.6

107.2

109.9

96.2

100.9

Lower Limit

80

80

80

80

%Recovery

77.3

149.2

148.2

103.8

103.01650138

11344762

8267837

13128977

5592208

6675772

1.42

0.35

0.27

0.58

0.91

Reference CPS

4448258

104653

2018424

248205

%RSD

0.24

1.30

0.71

0.99

0.471698932

11408858

8859205

14433161

5382353

6737449

3

2

3

2

3

CPS

3437613

156117

2991780

257564

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

37.13556

2591.41369

2.75243

71.11975

2615.22704

1.64644

0.03211

0.60225

2.48214

0.02367

0.00424

2140.79088

32.11049

101.77281

15.29429

91.79796

37.24251

28.97371

221.68463

20.84869

17.35188

0.72351

18.31079

1.13879

901.54210

-0.01133

0.11547

0.56686

18.56778

1295.70684

1.37622

35.55988

1307.61352

0.82322

0.01606

0.30112

1.24107

0.01183

0.00212

1070.39544

16.05525

50.88640

7.64714

45.89898

18.62126

14.48686

110.84231

10.42434

8.67594

0.36176

9.15539

0.56939

450.77105

-0.00567

0.05773

0.28343

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

113.6

73.2

105.6

108.2

102.7

103.1

99.7

101.6

97.3

95.4

99.8

112.6

121.4

117.9

108.3

99.7

106.6

96.5

86.0

102.5

102.6

%Recovery

109.1

104.6

98.4

99.7

5

25

5

3

20

10

5

5

5

10

10

4

50

2

5

50

50

100

100

200

5

ExpectedValue

5

0.5

100

100

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.68176

18.30841

5.27883

3.24477

20.54794

10.31084

4.98363

5.07916

4.86524

9.53727

9.97587

4.50203

60.72082

2.35855

5.41709

49.87312

53.27775

96.53536

86.00225

205.03094

5.12991

Meas Value

5.45736

0.52300

98.43080

99.67101

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T23:07:00-06:00

Type CRI

VialNumber 1101

Sample Name CCVL 1851019

Data File Name 065LCCV.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

109.1

107.1

108.8

104.4

108.4

Lower Limit

80

80

80

80

%Recovery

84.7

103.1

102.7

109.1

108.41650138

11344762

8267837

13128977

5592208

6675772

0.43

0.34

0.73

0.28

0.91

Reference CPS

4448258

104653

2018424

248205

%RSD

0.52

1.26

0.26

0.79

0.611788786

12382592

8858875

14288818

5836310

7239424

3

2

3

2

3

CPS

3769214

107939

2073192

270753

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

92.9

99.6

90.8

85.7

104.5

87.5

60.8

89.4

92.9

102.4

87.7

104.5

92.7

92.9

92.5

92.5

94.9

95.5

101.8

89.3

93.8

94.0

89.5

105.6

100.4

98.8

106.1

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.85710

2.98910

18.16043

1.71370

1.04537

8.74799

6.08018

4.46878

9.28727

1.02420

4.38366

2.08986

1.85399

9.29142

1.84911

1.84909

9.49424

1.91066

0.50916

1.78530

4.69146

9.40287

0.89462

5.27883

10.04084

9.88404

0.53044

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

102.7

101.1

98.1

96.7

102.0

101.6

99.9

104.2

102.1

99.9

99.0

99.0

99.9

100.2

102.1

96.6

94.0

95.0

98.3

102.2

101.3

%Recovery

102.6

103.4

102.7

95.7

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

102.69291

50.56988

49.06365

96.71078

101.98534

101.63702

49.92504

104.22842

102.05667

99.88940

99.04161

98.96305

2497.16058

100.17617

102.12011

2415.25588

2350.08590

2374.89168

2456.74543

2554.35577

101.32787

Meas Value

102.64322

103.42916

205.48973

2393.33125

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T23:13:44-06:00

Type CCV

VialNumber 1102

Sample Name CCV 1851020

Data File Name 066_CCV.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

105.5

106.1

107.1

103.3

105.1

Lower Limit

80

80

80

80

%Recovery

82.4

100.6

100.2

110.6

106.11650138

11344762

8267837

13128977

5592208

6675772

0.06

0.13

0.67

0.63

0.63

Reference CPS

4448258

104653

2018424

248205

%RSD

0.41

0.66

0.25

0.69

0.621750296

11965852

8770499

14060717

5774025

7016932

3

2

3

2

3

CPS

3665996

105282

2021859

274496

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

95.2

103.0

102.6

102.4

103.1

100.0

96.5

99.1

101.0

101.3

98.7

94.9

100.0

99.7

98.8

92.8

102.2

95.6

96.5

100.4

100.2

97.3

97.7

98.1

98.4

103.9

107.5

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.03550

102.96612

102.55103

102.41610

103.10036

100.02791

96.45749

99.07711

101.03588

10.12598

98.72502

94.92026

99.96981

99.72196

98.77828

92.76750

102.20083

19.12586

96.54467

100.36412

50.11708

97.32424

97.69591

49.06365

98.35050

103.90076

10.75408

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.04784

0.56570

0.02280

-0.17831

-0.01703

0.23937

0.02061

0.06945

-0.21175

0.05056

0.11812

2.69390

0.12622

0.08673

1.91474

1.80807

-0.04665

-7.97023

-1.82499

0.01430

Meas Value

0.33745

0.02160

3.83680

2.07073

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T23:20:29-06:00

Type CCB

VialNumber 4

Sample Name CCB 1843378

Data File Name 067_CCB.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.9

102.0

104.8

101.7

105.1

Lower Limit

80

80

80

80

%Recovery

81.7

96.5

97.1

100.8

102.01650138

11344762

8267837

13128977

5592208

6675772

0.28

0.68

1.44

0.66

0.90

Reference CPS

4448258

104653

2018424

248205

%RSD

0.81

0.42

0.77

0.33

0.631682957

11790552

8434045

13757865

5689750

7014748

3

2

3

2

3

CPS

3632574

100948

1959470

250306

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.01631

0.09596

0.05811

0.05824

0.02763

0.08464

0.08576

0.55213

0.01147

0.01105

0.20112

0.01496

0.06150

0.06654

0.06491

0.06498

0.02212

0.00248

0.01644

0.03344

0.01833

0.09909

0.06593

0.56570

0.08692

0.07142

0.07393

0.00586

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

39.90024

2.39733

142.93625

145.25578

98.63316

8.50344

3677.21772

75.23907

170.23621

34.32628

1786.58212

250155.36029

57.61602

55.64005

20696.92498

71606.59076

189.78516

14073.93634

105141.23185

574.05892

FinalConcentration

85.82937

17.77442

79.47672

55376.65517

19.95012

1.19867

71.46813

72.62789

49.31658

4.25172

1838.60886

37.61954

85.11810

17.16314

893.29106

125077.68015

28.80801

27.82003

10348.46249

35803.29538

94.89258

7036.96817

52570.61592

287.02946

Meas Value

42.91468

8.88721

39.73836

27688.32759

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T23:27:13-06:00

Type Sample

VialNumber 2405

Sample Name 160-36457-B-38-A

Data File Name 068SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

99.3

102.8

106.5

95.4

100.3

Lower Limit

80

80

80

80

%Recovery

76.1

148.5

154.8

100.9

102.51650138

11344762

8267837

13128977

5592208

6675772

0.69

0.27

1.30

0.51

1.64

Reference CPS

4448258

104653

2018424

248205

%RSD

0.82

0.81

0.93

0.80

0.091690808

11261843

8501327

13986299

5333738

6694384

3

2

3

2

3

CPS

3383319

155404

3124781

250355

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.01864

157.64792

2.82686

78.16476

94.29749

1.73722

0.11257

1.63486

0.07511

0.02942

0.14422

972.67774

26.54203

75.38217

9.36192

44.22726

15.86589

1.76437

3.54643

22.71712

3.99136

0.64586

52.36916

2.39733

35.25466

-0.00327

0.00226

0.25883

1.50932

78.82396

1.41343

39.08238

47.14875

0.86861

0.05629

0.81743

0.03755

0.01471

0.07211

486.33887

13.27101

37.69108

4.68096

22.11363

7.93295

0.88219

1.77322

11.35856

1.99568

0.32293

26.18458

1.19867

17.62733

-0.00164

0.00113

0.12941

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

37.75033

2.67698

150.54846

149.38040

9.32222

10.06298

2335.45989

75.80931

185.09243

28.28166

6049.58717

167301.05713

105.89023

47.63141

16080.31371

57646.50496

765.53126

10834.28311

101119.58984

667.64265

FinalConcentration

72.05583

9.76673

47.84994

16222.62726

18.87517

1.33849

75.27423

74.69020

4.66111

5.03149

1167.72994

37.90466

92.54621

14.14083

3024.79358

83650.52857

52.94511

23.81571

8040.15685

28823.25248

382.76563

5417.14155

50559.79492

333.82132

Meas Value

36.02792

4.88337

23.92497

8111.31363

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T23:33:55-06:00

Type Sample

VialNumber 2406

Sample Name 160-36457-B-39-A

Data File Name 069SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 11:39 PM on:12/13/2019

QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.9

103.1

106.8

97.4

102.2

Lower Limit

80

80

80

80

%Recovery

78.2

134.1

138.0

103.5

103.81650138

11344762

8267837

13128977

5592208

6675772

0.82

0.43

0.11

0.97

1.40

Reference CPS

4448258

104653

2018424

248205

%RSD

1.05

0.48

1.08

0.34

0.961712635

11561674

8521881

14018654

5445453

6821670

3

2

3

2

3

CPS

3477755

140376

2785122

256857

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

2.42425

126.76251

2.01244

61.44173

87.86671

1.50944

0.08336

1.16608

0.01152

0.01493

0.18680

4235.28922

46.15647

118.80442

15.61547

75.32646

24.22163

1.34148

8.44746

20.97131

2.51480

0.20686

43.79656

2.67698

14.83555

-0.01323

-0.00069

0.21478

1.21213

63.38125

1.00622

30.72087

43.93336

0.75472

0.04168

0.58304

0.00576

0.00747

0.09340

2117.64461

23.07823

59.40221

7.80774

37.66323

12.11081

0.67074

4.22373

10.48566

1.25740

0.10343

21.89828

1.33849

7.41778

-0.00661

-0.00035

0.10739

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

29.86181

1.80214

928.83121

153.28417

2.56842

25.85436

2098.31195

41.51187

274.58046

24.39713

2556.35770

87460.48981

73.96592

41.74105

14583.10277

50633.19341

1043.71684

12128.66207

44013.60196

669.95407

FinalConcentration

76.18452

8.65380

38.81368

90586.70530

14.93090

0.90107

464.41561

76.64208

1.28421

12.92718

1049.15598

20.75594

137.29023

12.19856

1278.17885

43730.24490

36.98296

20.87053

7291.55139

25316.59670

521.85842

6064.33103

22006.80098

334.97704

Meas Value

38.09226

4.32690

19.40684

45293.35265

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T23:40:37-06:00

Type Sample

VialNumber 2407

Sample Name 160-36457-B-41-A

Data File Name 070SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 11:45 PM on:12/13/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

103.6

104.8

106.9

97.7

100.3

Lower Limit

80

80

80

80

%Recovery

84.2

130.9

134.1

107.8

108.21650138

11344762

8267837

13128977

5592208

6675772

0.63

0.50

0.85

1.06

0.66

Reference CPS

4448258

104653

2018424

248205

%RSD

0.21

1.56

0.23

1.31

0.541785388

11757199

8663363

14039706

5461175

6693386

3

2

3

2

3

CPS

3746807

136941

2707049

267521

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.98339

116.17467

1.96727

38.82378

18.31061

1.46236

0.04129

0.48417

0.07481

0.04977

0.23681

2088.70207

20.39936

52.82445

6.37059

28.76169

8.09699

1.72472

0.03706

21.10072

0.50110

0.41878

52.84547

1.80214

6.54660

-0.00598

-0.00357

0.13928

0.99169

58.08733

0.98363

19.41189

9.15531

0.73118

0.02065

0.24208

0.03740

0.02488

0.11841

1044.35103

10.19968

26.41222

3.18530

14.38084

4.04849

0.86236

0.01853

10.55036

0.25055

0.20939

26.42274

0.90107

3.27330

-0.00299

-0.00178

0.06964

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

26.50790

2.13373

860.17383

156.61778

1.90537

24.82617

2025.57994

39.13728

302.56138

28.23297

2444.25707

84495.58573

72.11027

42.43924

16808.51101

58581.87557

1183.45714

13519.92970

52055.86798

753.57153

FinalConcentration

76.32890

8.31042

48.47259

105161.25978

2.65079

0.21337

86.01738

15.66178

0.19054

2.48262

202.55799

3.91373

30.25614

2.82330

244.42571

8449.55857

7.21103

4.24392

1680.85110

5858.18756

118.34571

1351.99297

5205.58680

75.35715

Meas Value

7.63289

0.83104

4.84726

10516.12598

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T23:47:23-06:00

Type Sample

VialNumber 2408

Sample Name 160-36457-B-41-A SD

Data File Name 071SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 11:52 PM on:12/13/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

107.2

106.7

107.9

100.9

104.1

Lower Limit

80

80

80

80

%Recovery

86.0

110.4

110.9

110.7

109.81650138

11344762

8267837

13128977

5592208

6675772

0.61

0.88

0.72

1.50

0.52

Reference CPS

4448258

104653

2018424

248205

%RSD

0.34

1.02

0.58

0.53

0.411811789

12165106

8819599

14160205

5642429

6948881

3

2

3

2

3

CPS

3823977

115540

2238164

274728

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.69193

108.31812

1.77269

32.25405

17.64191

1.42843

0.11252

0.70656

0.05137

0.08626

0.29173

2056.91105

19.59798

47.28721

6.19207

27.68411

7.82301

1.69457

0.02676

20.19573

0.33087

0.30777

51.93237

2.13373

6.23931

-0.05455

-0.03944

0.08866

0.16919

10.83181

0.17727

3.22540

1.76419

0.14284

0.01125

0.07066

0.00514

0.00863

0.02917

205.69110

1.95980

4.72872

0.61921

2.76841

0.78230

0.16946

0.00268

2.01957

0.03309

0.03078

5.19324

0.21337

0.62393

-0.00545

-0.00394

0.00887

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165
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72
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205

208

209
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140

141
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105

Tl
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Th
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Hf
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W
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

960.54256

1.88353

1844.63071

1194.15765

968.92588

496.50695

3340.09210

39.86932

1059.49510

759.20252

3785.23602

122738.35428

1091.99238

1123.14613

27872.44154

139055.21766

1735.48948

25679.91880

52130.24749

1338.71352

FinalConcentration

232.79388

109.28826

215.97112

110623.66946

480.27128

0.94176

922.31536

597.07882

484.46294

248.25348

1670.04605

19.93466

529.74755

379.60126

1892.61801

61369.17714

545.99619

561.57307

13936.22077

69527.60883

867.74474

12839.95940

26065.12374

669.35676

Meas Value

116.39694

54.64413

107.98556

55311.83473

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-13T23:54:07-06:00

Type Sample

VialNumber 2409

Sample Name 160-36457-B-41-B MS

Data File Name 072SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.9

99.3

99.9

91.5

94.2

Lower Limit

80

80

80

80

%Recovery

78.2

135.7

130.7

101.4

99.31650138

11344762

8267837

13128977

5592208

6675772

0.44

0.43

0.18

0.77

0.94

Reference CPS

4448258

104653

2018424

248205

%RSD

0.56

0.95

0.61

0.66

0.821639007

10874689

8213677

13119821

5118922

6288108

3

2

3

2

3

CPS

3478926

142020

2637376

251652

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

205.43138

1123.55564

1028.35392

1083.33055

1084.20282

4.40353

0.26203

580.09596

0.08447

0.04192

0.22389

2690.61924

24.46553

58.01622

6.91602

30.91922

1021.47899

191.60135

983.53547

991.04458

251.44566

0.26139

61.79479

1.88353

488.94254

-0.01033

0.04172

0.21928

102.71569

561.77782

514.17696

541.66528

542.10141

2.20176

0.13102

290.04798

0.04223

0.02096

0.11195

1345.30962

12.23277

29.00811

3.45801

15.45961

510.73949

95.80067

491.76774

495.52229

125.72283

0.13070

30.89739

0.94176

244.47127

-0.00517

0.02086

0.10964

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193
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165

165

165

165
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115

115

115
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165
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72

72
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238
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197
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111
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105
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Pb
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Th
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

936.83465

1.74729

1870.98176

1195.02373

968.60998

490.99016

3219.07412

38.43151

1070.49251

774.73784

3858.91613

121370.27077

1099.00954

1121.93965

28069.49742

142206.72815

1673.09676

25390.96749

47104.87233

1199.08575

FinalConcentration

229.09570

108.94193

210.82939

89892.22885

468.41733

0.87364

935.49088

597.51187

484.30499

245.49508

1609.53706

19.21576

535.24626

387.36892

1929.45807

60685.13539

549.50477

560.96983

14034.74871

71103.36407

836.54838

12695.48375

23552.43616

599.54287

Meas Value

114.54785

54.47097

105.41469

44946.11442

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-14T00:00:51-06:00

Type Sample

VialNumber 2410

Sample Name 160-36457-B-41-C MSD

Data File Name 073SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 12:07 AM on:12/14/2019

QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.8

98.5

100.1

90.7

94.1

Lower Limit

80

80

80

80

%Recovery

76.9

129.9

128.3

99.0

96.01650138

11344762

8267837

13128977

5592208

6675772

0.67

0.26

0.68

0.22

0.84

Reference CPS

4448258

104653

2018424

248205

%RSD

0.22

0.89

0.68

0.99

0.751583804

10641689

8147856

13145094

5070697

6283456

3

2

3

2

3

CPS

3418689

135912

2589170

245727

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

205.06580

1122.51704

1041.16526

1078.84685

1065.22101

3.65850

0.38434

561.22939

0.10514

0.05760

0.23671

2741.12523

23.94935

57.08769

6.70274

29.49220

1008.12187

193.65965

992.06778

977.88042

245.04603

0.57170

59.82399

1.74729

494.00072

-0.00931

0.03864

0.22730

102.53290

561.25852

520.58263

539.42343

532.61051

1.82925

0.19217

280.61470

0.05257

0.02880

0.11836

1370.56261

11.97468

28.54385

3.35137

14.74610

504.06094

96.82983

496.03389

488.94021

122.52301

0.28585

29.91200

0.87364

247.00036

-0.00465

0.01932

0.11365

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

134.92699

2.21996

945.04861

540.26046

205.31533

118.84444

2177.62727

40.55012

435.04935

181.25027

2515.54938

84660.18413

108.21521

142.08188

15373.22119

51444.28506

2579.26107

13531.40877

46374.44466

735.55817

FinalConcentration

178.15175

17.86655

2098.03427

91889.68668

67.46349

1.10998

472.52431

270.13023

102.65766

59.42222

1088.81363

20.27506

217.52468

90.62514

1257.77469

42330.09206

54.10761

71.04094

7686.61060

25722.14253

1289.63054

6765.70438

23187.22233

367.77909

Meas Value

89.07588

8.93327

1049.01714

45944.84334

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-14T00:07:35-06:00

Type Sample

VialNumber 2411

Sample Name 160-36457-B-41-A PDS

Data File Name 074SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.3

99.4

102.4

91.7

96.0

Lower Limit

80

80

80

80

%Recovery

76.5

115.6

119.5

98.7

96.91650138

11344762

8267837

13128977

5592208

6675772

1.24

1.28

0.76

0.85

0.95

Reference CPS

4448258

104653

2018424

248205

%RSD

0.23

1.00

0.41

0.89

0.501598177

10809094

8214431

13443091

5127361

6410009

3

2

3

2

3

CPS

3403048

120937

2412905

245047

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

40.25051

180.14071

2.22574

81.27734

41.26387

2.03019

0.78010

95.83986

0.07802

0.04212

0.23042

2032.09012

19.32949

46.30705

6.06975

27.77265

211.28440

38.76372

9.66641

59.06971

104.56935

0.36259

50.02163

2.21996

107.59129

-0.01559

0.00079

0.14551

20.12526

90.07036

1.11287

40.63867

20.63194

1.01510

0.39005

47.91993

0.03901

0.02106

0.11521

1016.04506

9.66474

23.15352

3.03488

13.88633

105.64220

19.38186

4.83321

29.53485

52.28468

0.18129

25.01082

1.10998

53.79565

-0.00780

0.00040

0.07276

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

97.6

74.5

99.7

99.2

102.3

101.0

89.9

101.5

96.2

98.5

99.9

110.1

114.3

101.2

107.8

99.8

107.4

94.0

85.9

101.1

102.7

%Recovery

109.6

101.2

109.2

105.2

5

25

5

3

20

10

5

5

5

10

10

4

50

2

5

50

50

100

100

200

5

ExpectedValue

5

0.5

100

100

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

4.87880

18.63544

4.98428

2.97609

20.46168

10.10081

4.49276

5.07614

4.80944

9.84997

9.98664

4.40323

57.12938

2.02477

5.39067

49.91990

53.70595

93.99269

85.93320

202.15360

5.13683

Meas Value

5.47825

0.50623

109.24708

105.18259

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-14T00:14:24-06:00

Type CRI

VialNumber 1101

Sample Name CCVL 1851019

Data File Name 075LCCV.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.6

101.1

101.2

97.7

101.1

Lower Limit

80

80

80

80

%Recovery

81.6

96.0

96.3

103.2

100.41650138

11344762

8267837

13128977

5592208

6675772

0.98

0.85

0.54

0.47

0.71

Reference CPS

4448258

104653

2018424

248205

%RSD

0.49

0.96

0.27

0.77

0.901657417

11527139

8359002

13282189

5462245

6748505

3

2

3

2

3

CPS

3629300

100484

1942887

256055

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

96.0

96.1

91.3

87.9

92.7

85.5

65.4

99.9

92.0

99.0

89.2

101.2

90.9

91.4

92.3

93.0

95.7

95.2

97.1

93.0

93.4

96.0

90.0

99.7

98.3

97.3

108.7

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.91911

2.88338

18.26192

1.75898

0.92687

8.55136

6.53985

4.99360

9.19977

0.98971

4.46243

2.02475

1.81701

9.14073

1.84520

1.86097

9.57325

1.90419

0.48544

1.85944

4.66781

9.60146

0.90015

4.98428

9.83282

9.72994

0.54343

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile
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TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

100.2

99.2

98.2

96.2

101.9

99.9

102.6

104.8

101.6

100.4

99.6

99.9

100.2

97.5

102.3

97.4

94.6

95.3

98.5

102.3

102.1

%Recovery

103.7

103.9

105.1

96.6

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

100.24690

49.59049

49.12388

96.24015

101.86052

99.86623

51.30485

104.80700

101.64114

100.36652

99.60529

99.91960

2506.12668

97.50616

102.29793

2435.67479

2365.24781

2383.53897

2461.71815

2558.07964

102.12164

Meas Value

103.74486

103.89568

210.16071

2414.70746

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-14T00:21:12-06:00

Type CCV

VialNumber 1102

Sample Name CCV 1851020

Data File Name 076_CCV.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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TuneFileTuneStep

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

100.1

101.6

102.0

98.8

101.0

Lower Limit

80

80

80

80

%Recovery

78.8

96.1

95.0

105.3

101.01650138

11344762

8267837

13128977

5592208

6675772

0.43

16.78

0.54

14.56

0.54

Reference CPS

4448258

104653

2018424

248205

%RSD

0.49

16.83

0.86

10.70

0.481666905

11353285

8398164

13390388

5525483

6744789

3

2

3

2

3

CPS

3506520

100596

1917011

261293

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

94.2

102.7

103.9

101.2

102.3

101.6

98.1

101.0

101.9

102.6

98.2

95.8

101.0

100.2

99.7

94.2

103.1

95.9

96.4

100.8

100.5

98.8

99.5

98.2

97.5

103.3

107.7

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

18.84950

102.65165

103.92004

101.18350

102.27718

101.58458

98.08724

101.00154

101.92737

10.25913

98.15695

95.77817

101.00411

100.19571

99.71363

94.20307

103.14253

19.17721

96.41662

100.80554

50.26551

98.78171

99.50897

49.12388

97.53337

103.34957

10.77437

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile
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nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.03284

0.58120

0.00179

-0.27478

0.00614

0.10812

0.01053

0.03945

-0.15964

0.02845

0.08212

1.14459

0.06475

0.03754

1.06280

1.23127

-1.47147

-8.96805

-1.65295

0.01643

Meas Value

0.36127

0.01680

8.65473

0.44585

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 003CALB.D

Acq Date Time 2019-12-14T00:28:01-06:00

Type CCB

VialNumber 4

Sample Name CCB 1843378

Data File Name 077_CCB.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

101.4

100.8

103.1

98.8

102.0

Lower Limit

80

80

80

80

%Recovery

81.6

95.3

96.4

101.2

100.31650138

11344762

8267837

13128977

5592208

6675772
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3
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3

3

2

2

3

2

3

3

2

2

2

2

3

2

3

3

3

2

2

3

3

2

2

2

3
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193

193
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165

193

193

193

193
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165
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165

165
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72

115

206

207
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209

232
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Calibration Standard Report

0.47

4.59

0.09

0.24

3.29

1.23

0.75

0.50

0.44

0.29

0.20

0.18

0.78

0.31

0.34

1.42

0.62

0.58

0.74

0.60

%RSD

0.82

0.54

0.59

0.55

0.50

2005170

1020372

263376

190070

7528

10869672

2629352

2045894

1276865

759139

656229

1987842

480529

1375972

862509

62484

2304361

4461507

512502

1055016

CPS

3699603

1078266

1585812

4094899

2142956

2

3

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

2

Tune Step

3

3

3

2

2

72

72

72

72

72

72

72

72

45

72

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

45

93

95

66

75

78

88

89

90

52

55

57

59

60

63

27

31

39

44

47

51

m/z

7

9

11

23

24

Nb

Mo

Zn

As

Se

Sr

Y

Zr

Cr

Mn

Fe

Co

Ni

Cu

Al

P

K

Ca

Ti

V

Element

Li

Be

B

Na

Mg

Dilution 1

Comment

Operator LP 7700

QC Analyte Table

Acq Date Time 2019-12-14T01:01:44-06:00

Type CalStd

VialNumber 1103

Sample Name IC 1851021

Data File Name 082CALS.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

120

120

120

120

120

120

80
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80

80

80

Upper Limit
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Lower Limit
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80
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5614830
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0.17
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2

3

CPS
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1572361
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193

Tune Step

3

2

3

2

3

3

2

3

72

72

115

165

165

193

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

m/z

6

45

45

0.32

0.72

0.35

0.35

0.03

1.33

0.40

1.05

1.14

1.24

1.46

1.07

0.78

0.53

1.02

1.46

0.79

0.29

0.37

0.87

0.56
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3289913
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4418408
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7458798
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1452378
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2133551
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1020372
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3

3

3

2

3

3

2

2

3

2

3

3

2

2

2

2

3

2

3

3

3

2

2

3

3

2

2

2

3
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193

193

193

193

193
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165

193

193

193

193
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165

165

165

165

165
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115
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165
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115

206
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209

232

238
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182
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146

147
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Initial Calibration Verification (ICV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

101.3

91.2

100.1

101.2

107.2

104.9

104.7

105.2

107.1

101.6

102.9

105.5

104.4

101.0

106.5

104.3

107.0

106.3

102.4

105.4

102.3

%Recovery

104.4

103.6

101.3

104.2

100

50

50

100

100

100

50

100

100

100

100

100

1000

100

100

1000

1000

1000

1000

1000

100

ExpectedValue

100

100

200

1000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

101.31681

45.60416

50.03457

101.17653

107.21420

104.87950

52.34855

105.19785

107.13874

101.64894

102.85350

105.51322

1044.46936

101.01548

106.47420

1043.03512

1070.07312

1063.42596

1024.41184

1053.58700

102.32530

Meas Value

104.43463

103.55722

202.50022

1041.97120

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T01:08:28-06:00

Type ICV

VialNumber 1104

Sample Name ICV 1851018

Data File Name 083_ICV.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

94.7

95.4

97.9

95.6

98.0

Lower Limit

80

80

80

80

%Recovery

91.6

93.9

92.1

100.2

94.21651677

11578680

8399524

13455788

5614830

6897655

1.63

17.60

0.60

14.84

1.23

Reference CPS

3556169

97722

1928596

243521

%RSD

1.11

17.56

0.40

9.46

0.791556094

10963464

8010311

13178939

5370487

6756831

3

2

3

2

3

CPS

3256582

91789

1775371

243988

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

FAILED

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

96.4

103.0

110.3

101.2

102.8

105.6

71.0

101.7

105.1

106.6

103.6

96.3

105.0

106.3

105.5

102.1

103.6

96.3

98.0

101.7

102.1

104.1

106.0

100.1

100.5

109.7

107.1

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.28826

102.96358

110.29888

101.18508

102.83053

105.63215
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105.09080

10.65850

103.62089

96.33766

104.99818

106.32684

105.47265

102.10987

103.58208

19.26578

98.03559

101.67827
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104.07547

106.00619

50.03457

100.49913

109.71362

10.70513

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2
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193

193

193

193
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165

165

193

193

193

165

165

165

165

165

165
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115

115

115

165
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72
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205

208

209

232

238

178
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185
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197
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105
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W
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Initial Calibration Blank (ICB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02423

0.64178

0.00852

0.01196

0.04145

0.17985

0.01413

0.02336

-0.02194

0.03017

0.00686

-0.06308

0.02329

0.02926

-0.10784

-0.00125

3.29538

1.37636

0.20147

0.03398

Meas Value

0.19536

0.03574

4.08003

-0.38428

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T01:15:14-06:00

Type ICB

VialNumber 4

Sample Name ICB 1843378

Data File Name 084_ICB.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

95.1

95.6

98.5

96.1

97.7

Lower Limit

80

80

80

80

%Recovery

92.6

91.9

92.5

95.2

92.51651677

11578680

8399524

13455788

5614830

6897655

0.60

1.09

0.44

0.96

0.23

Reference CPS

3556169

97722

1928596

243521

%RSD

0.43

1.25

0.75

0.62

0.051527256

11007916

8031438

13249287

5398083

6736063

3

2

3

2

3

CPS

3293174

89799

1784296

231807

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.03423

-0.00248

0.06114

0.06265

0.01618

0.05416

0.07306

0.65685

0.01248

0.00001

0.29372

0.00690

0.02118

0.02028

0.02298

0.02404

0.01479

0.00409

0.01987

0.06885

0.02286

0.09843

0.02623

0.64178

0.04519

0.02970

0.02484

0.00724

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

101.7

80.1

95.1

102.1

104.9

101.1

101.9

93.8

95.7

98.6

98.9

106.9

109.1

102.5

107.9

100.1

108.1

101.6

99.7

95.5

95.6

%Recovery

100.8

97.7

94.1

100.0

5

25

5

3

20

10

5

5

5

10

10

4

50

2

5

50

50

100

100

200

5

ExpectedValue

5

0.5

100

100

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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Interference Check Sample A (ICS-A) - US EPA Method  6020
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Interference Check Sample AB (ICS-AB) - US EPA Method  6020
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Continuing Calibration Verification (CCV) - US EPA Method  6020
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194.80649
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3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2
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Operator LP 7700

ISTDRefDataFileName 079CALB.D
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)
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Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit
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Lower Limit
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90.9
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Li (IS)

Sc (IS)
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QC ISTD Table
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ug/l

ug/l

ug/l
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46
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4.2
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0.7

20
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ug/l
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ug/l
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ug/l
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Units

ug/l

ug/l
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ug/l
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0.02716

0.00235

0.03143

0.03905

0.00966

0.02373

0.03422

0.01750

0.06638

2.08278

0.01719

0.01687

1.85861

1.83462

5.49953

3.82897

0.44657

0.25187

Meas Value

0.25097

0.03278

1.65226

7.18219

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2
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2
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45
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45
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6

6
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45

90
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66
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52
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57
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31
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Zn
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Se

Sr
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V

Cr
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Ni
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P

K
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Ti

QC Analyte Table
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Li
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Comment

Operator LP 7700
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Acq Date Time 2019-12-14T01:48:59-06:00

Type CCB

VialNumber 4

Sample Name CCB 1843378

Data File Name 089_CCB.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120
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Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.9

92.6

96.1

93.8

95.7

Lower Limit

80

80
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88.9

89.6

88.8
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90.21651677
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8399524
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0.24
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0.55
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Sample Report 

QC Flag

FAILED

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K
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200
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5000
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0.58238
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Meas Value
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2
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3

3
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K

ISTDRefDataFileName 079CALB.D
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Li
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

120
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Li (IS)
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Ge (IS)
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Ho (IS)
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QC ISTD Table
Element
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Sc (IS)
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Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb
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-0.00444

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

959.63387

5.06048

985.22426

1036.28304

1024.58366

484.87556

1023.88030

-0.03569

956.32897

946.43257

1046.18770

10399.14261

975.57326

1026.09310

9880.84161

10305.59551

1040.62626

9762.63392

10925.97292

979.55157

FinalConcentration

103.54929

97.51009

227.95391

1248996.97414

95.96339

0.50605

98.52243

103.62830

102.45837

48.48756

102.38803

-0.00357

95.63290

94.64326

104.61877

1039.91426

97.55733

102.60931

988.08416

1030.55955

104.06263

976.26339

1092.59729

97.95516

Meas Value

10.35493

9.75101

22.79539

124899.69741

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T02:02:31-06:00

Type Sample

VialNumber 2102

Sample Name LCS 160-453949/2-A

Data File Name 091SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

93.4

95.1

99.0

93.3

95.3

Lower Limit

80

80

80

80

%Recovery

93.7

96.6

95.7

95.9

94.31651677

11578680

8399524

13455788

5614830

6897655

0.81

2.09

1.23

0.38

1.15

Reference CPS

3556169

97722

1928596

243521

%RSD

1.05

1.23

1.64

0.24

1.281557896

10818216

7986721

13318051

5239121

6574435

3

2

3

2

3

CPS

3333786

94413

1845650

233418

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

181.77978

986.39933

1013.08965

993.38346

1018.55794

10.55131

2.12886

994.65560

-0.02167

0.00195

0.31191

921.80656

1.52845

0.00070

-0.04753

-0.01543

1005.47777

183.56865

932.00353

998.64510

488.30622

-0.27565

-0.05322

5.06048

493.03657

-0.07754

-0.01642

0.06253

18.17798

98.63993

101.30896

99.33835

101.85579

1.05513

0.21289

99.46556

-0.00217

0.00020

0.03119

92.18066

0.15284

0.00007

-0.00475

-0.00154

100.54778

18.35687

93.20035

99.86451

48.83062

-0.02757

-0.00532

0.50605

49.30366

-0.00775

-0.00164

0.00625

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

6.09160

0.24491

357.89656

211.10442

2.34810

7.48600

432.05086

0.20174

21.11381

29.65215

11.95703

609.04371

8.45401

24.44225

606.81567

980.76043

796.71585

16152.93865

162244.71508

28.95916

FinalConcentration

48.50887

0.06830

93.13575

1212799.49875

0.60916

0.02449

35.78966

21.11044

0.23481

0.74860

43.20509

0.02017

2.11138

2.96522

1.19570

60.90437

0.84540

2.44423

60.68157

98.07604

79.67158

1615.29386

16224.47151

2.89592

Meas Value

4.85089

0.00683

9.31358

121279.94987

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T02:09:21-06:00

Type Sample

VialNumber 2103

Sample Name 280-131598-A-1-B

Data File Name 092SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.7

93.1

98.1

92.2

94.1

Lower Limit

80

80

80

80

%Recovery

90.4

93.2

93.8

94.8

93.41651677

11578680

8399524

13455788

5614830

6897655

0.80

1.21

1.11

0.73

0.49

Reference CPS

3556169

97722

1928596

243521

%RSD

0.04

2.56

0.51

0.63

0.161543385

10738739

7819554

13193895

5174374

6491590

3

2

3

2

3

CPS

3214001

91095

1808436

230889

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.44145

43.78147

0.46371

0.90219

0.13362

0.23576

0.27370

49.95074

-0.04169

-0.00135

5.30240

78.93536

0.24909

0.50870

0.03180

0.25386

0.08758

2.78791

35.08700

6.72009

42.11855

-0.21519

0.06027

0.24491

14.94832

-0.07488

-0.06373

0.02576

0.04414

4.37815

0.04637

0.09022

0.01336

0.02358

0.02737

4.99507

-0.00417

-0.00014

0.53024

7.89354

0.02491

0.05087

0.00318

0.02539

0.00876

0.27879

3.50870

0.67201

4.21185

-0.02152

0.00603

0.02449

1.49483

-0.00749

-0.00637

0.00258

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru
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Pd

2

3
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nogas.u
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

5.67060

-2.15248

369.34274

236.40438

1.31018

5.16986

390.53758

-0.03950

18.60006

27.71892

12.68271

575.15090

7.56505

18.95591

629.02905

1157.89305

906.87870

16301.79469

163375.04527

30.32844

FinalConcentration

60.74059

0.05373

16.34630

1231380.73547

0.11341

-0.04305

7.38685

4.72809

0.02620

0.10340

7.81075

-0.00079

0.37200

0.55438

0.25365

11.50302

0.15130

0.37912

12.58058

23.15786

18.13757

326.03589

3267.50091

0.60657

Meas Value

1.21481

0.00107

0.32693

24627.61471

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 50

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T02:16:11-06:00

Type Sample

VialNumber 2104

Sample Name 280-131598-A-1-B SD

Data File Name 093SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

92.0

93.8

96.6

93.5

93.9

Lower Limit

80

80

80

80

%Recovery

86.6

89.4

88.8

91.9

90.51651677

11578680

8399524

13455788

5614830

6897655

0.62

0.88

1.31

0.75

1.49

Reference CPS

3556169

97722

1928596

243521

%RSD

0.27

0.21

0.33

0.66

0.331495454

10655724

7877612

13000428

5248193

6474806

3

2

3

2

3

CPS

3078851

87392

1712239

223847

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.20676

42.18041

-0.01952

0.44916

-0.14326

-0.04840

0.50136

46.17709

-0.24654

-0.09613

4.28967

75.78124

-0.01096

0.18533

-0.25092

0.01407

-0.15678

2.61306

32.87504

6.02679

41.29278

-1.07489

-0.13560

-2.15248

18.68268

-0.37622

-0.28710

0.13603

-0.00414

0.84361

-0.00039

0.00898

-0.00287

-0.00097

0.01003

0.92354

-0.00493

-0.00192

0.08579

1.51562

-0.00022

0.00371

-0.00502

0.00028

-0.00314

0.05226

0.65750

0.12054

0.82586

-0.02150

-0.00271

-0.04305

0.37365

-0.00752

-0.00574

0.00272

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

983.21807

1.69308

1370.37812

1234.35276

1050.58839

503.77174

1467.59293

0.14359

1016.95436

1013.31411

1062.50839

11154.72609

1002.25872

1059.45354

10535.62769

11470.78208

1860.38266

27166.50470

174611.29536

1013.60825

FinalConcentration

149.97705

99.95112

283.94418

1265730.42338

98.32181

0.16931

137.03781

123.43528

105.05884

50.37717

146.75929

0.01436

101.69544

101.33141

106.25084

1115.47261

100.22587

105.94535

1053.56277

1147.07821

186.03827

2716.65047

17461.12954

101.36082

Meas Value

14.99771

9.99511

28.39442

126573.04234

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T02:22:52-06:00

Type Sample

VialNumber 2105

Sample Name 280-131598-A-1-C MS

Data File Name 094SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

85.3

89.1

94.7

88.7

90.2

Lower Limit

80

80

80

80

%Recovery

81.2

86.2

84.4

87.7

85.01651677

11578680

8399524

13455788

5614830

6897655

1.04

1.44

1.17

1.22

0.15

Reference CPS

3556169

97722

1928596

243521

%RSD

0.94

0.81

0.68

0.99

0.791404679

9878916

7480280

12744912

4982895

6219544

3

2

3

2

3

CPS

2888796

84210

1626990

213488

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

182.20959

1042.34742

1026.90632

1010.93732

1058.09493

2.53823

1.47915

1088.66898

-0.01456

-0.01237

5.72568

966.23241

1.69243

0.44420

-0.01125

0.18562

991.39157

184.26380

958.28832

1029.10376

562.60049

-0.26371

0.01843

1.69308

516.38062

-0.09680

-0.03346

0.08667

18.22096

104.23474

102.69063

101.09373

105.80949

0.25382

0.14792

108.86690

-0.00146

-0.00124

0.57257

96.62324

0.16924

0.04442

-0.00113

0.01856

99.13916

18.42638

95.82883

102.91038

56.26005

-0.02637

0.00184

0.16931

51.63806

-0.00968

-0.00335

0.00867

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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nogas.u

TuneStep
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

987.16823

0.85950

1375.06128

1230.01199

1030.33641

491.73294

1503.14252

0.14972

1022.57470

1004.04626

1062.02666

11088.44630

991.22172

1059.53037

10476.70890

11594.77198

1854.73691

26988.77556

177437.23024

1026.97156

FinalConcentration

153.51377

101.86415

288.12871

1254390.83156

98.71682

0.08595

137.50613

123.00120

103.03364

49.17329

150.31425

0.01497

102.25747

100.40463

106.20267

1108.84463

99.12217

105.95304

1047.67089

1159.47720

185.47369

2698.87756

17743.72302

102.69716

Meas Value

15.35138

10.18642

28.81287

125439.08316

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T02:29:41-06:00

Type Sample

VialNumber 2106

Sample Name 280-131598-A-1-D MSD

Data File Name 095SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

86.0

88.4

94.4

87.8

91.2

Lower Limit

80

80

80

80

%Recovery

80.4

84.5

84.5

86.2

84.31651677

11578680

8399524

13455788

5614830

6897655

0.56

1.14

0.52

1.41

0.30

Reference CPS

3556169

97722

1928596

243521

%RSD

0.22

1.42

0.26

1.52

0.311392282

9952093

7425733

12705114

4931572

6290667

3

2

3

2

3

CPS

2858060

82550

1630478

209897

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

184.57721

1057.77496

1014.81935

1028.17662

1069.23033

1.41066

1.24661

1099.22770

-0.01588

0.01808

5.69484

986.96549

1.75153

0.50467

0.01453

0.22677

1006.58375

188.88717

980.26914

1042.28916

565.46335

-0.45941

0.06002

0.85950

524.30884

-0.08942

-0.01155

0.08463

18.45772

105.77750

101.48194

102.81766

106.92303

0.14107

0.12466

109.92277

-0.00159

0.00181

0.56948

98.69655

0.17515

0.05047

0.00145

0.02268

100.65837

18.88872

98.02691

104.22892

56.54634

-0.04594

0.00600

0.08595

52.43088

-0.00894

-0.00115

0.00846

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

485.92656

8.87945

639.07693

2210.71400

1013.29970

478.73529

936.21354

0.19291

985.70131

984.99395

421.42986

5617.53898

200.01168

525.21524

5367.04873

6031.48433

10720.00132

25783.13220

178102.81937

517.69666

FinalConcentration

543.80005

50.00554

10151.24017

1180111.95750

48.59266

0.88794

63.90769

221.07140

101.32997

47.87353

93.62135

0.01929

98.57013

98.49940

42.14299

561.75390

20.00117

52.52152

536.70487

603.14843

1072.00013

2578.31322

17810.28194

51.76967

Meas Value

54.38001

5.00055

1015.12402

118011.19575

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T02:36:31-06:00

Type Sample

VialNumber 2107

Sample Name 280-131598-A-1-B PDS

Data File Name 096SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

85.1

89.0

93.7

88.6

90.2

Lower Limit

80

80

80

80

%Recovery

78.5

84.2

82.5

86.6

84.01651677

11578680

8399524

13455788

5614830

6897655

0.53

0.95

0.73

0.86

0.81

Reference CPS

3556169

97722

1928596

243521

%RSD

0.87

0.75

0.20

0.11

0.301387829

9852527

7479728

12602808

4976233

6221605

3

2

3

2

3

CPS

2792432

82322

1590972

210940

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

186.62707

334.23055

0.62207

207.66325

95.00231

6.26165

8.44961

518.91473

-0.02592

-0.02179

5.08207

254.05576

0.25845

0.51185

0.02231

0.22264

975.97446

184.63916

81.86962

193.31279

537.02316

-0.26636

0.07025

8.87945

509.40042

-0.06944

-0.05116

0.07576

18.66271

33.42305

0.06221

20.76632

9.50023

0.62616

0.84496

51.89147

-0.00259

-0.00218

0.50821

25.40558

0.02585

0.05118

0.00223

0.02226

97.59745

18.46392

8.18696

19.33128

53.70232

-0.02664

0.00702

0.88794

50.94004

-0.00694

-0.00512

0.00758

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

8.18956

-0.91668

312.58515

265.74528

2.86711

2.11339

467.52498

0.24586

24.53792

34.46092

14.86715

849.87588

9.39653

20.00446

852.46103

1007.39152

786.76930

15088.88147

194746.41454

33.83163

FinalConcentration

49.33452

0.03005

221.11766

1122620.84395

0.81896

-0.09167

31.25852

26.57453

0.28671

0.21134

46.75250

0.02459

2.45379

3.44609

1.48671

84.98759

0.93965

2.00045

85.24610

100.73915

78.67693

1508.88815

19474.64145

3.38316

Meas Value

4.93345

0.00300

22.11177

112262.08440

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120
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12080

80

80

80

80

80

86.3

89.8

94.5

89.3

91.9

Lower Limit

80

80
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%Recovery
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84.9

84.2

86.2
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11578680

8399524

13455788

5614830

6897655

1.05

0.22
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97722
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243521
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12712357

5011383

6337882

3

2

3

2

3

CPS

2870501

82994

1623038

210007
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m/z

6
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Sc (IS)
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ug/l

ug/l

ug/l

ug/l

ug/l

0.35109

61.61042

0.34962

0.37610

0.03868

0.06140

0.09388

54.76274

-0.04211

-0.01835

4.04216

90.86684

0.32095

0.67607

0.03108

0.34700

0.12026

0.39841

40.88979

8.78213

50.92731

-0.26768

0.07043

-0.91668

15.94492

-0.08039

-0.05924

0.05766

0.03511

6.16104

0.03496

0.03761

0.00387

0.00614

0.00939

5.47627

-0.00421

-0.00184

0.40422

9.08668

0.03210

0.06761

0.00311

0.03470

0.01203

0.03984

4.08898

0.87821

5.09273

-0.02677

0.00704

-0.09167

1.59449

-0.00804

-0.00592

0.00577

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.25886

-1.17026

5.55047

34.27848

0.95528

-0.13438

1803.36514

0.08952

3.14814

94.71289

568.15312

635.52635

0.97212

345.16554

15624.20421

249.08584

78.07594

2129.25957

199389.45245

6.93339

FinalConcentration

11.62084

-0.01740

245.66551

1130456.31313

0.02589

-0.11703

0.55505

3.42785

0.09553

-0.01344

180.33651

0.00895

0.31481

9.47129

56.81531

63.55264

0.09721

34.51655

1562.42042

24.90858

7.80759

212.92596

19938.94525

0.69334

Meas Value

1.16208

-0.00174

24.56655

113045.63131

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3
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3

3

3
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72
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45

45
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6

6
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T02:50:01-06:00

Type Sample

VialNumber 2109
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

86.3

89.3

94.8

88.8

92.6

Lower Limit

80

80

80

80

%Recovery

82.0

84.1

83.9

85.7

84.21651677

11578680

8399524

13455788

5614830

6897655

0.69

2.49

0.86

2.35

1.07

Reference CPS

3556169

97722

1928596

243521

%RSD

0.65

1.27

1.71

1.02

0.151390046

9989916

7499960
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3

2

3

2

3

CPS

2914843
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3

2

3

2
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In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl
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Th
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Re

Pt
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Ce
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Cd

Sn
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Te

Cs

Nb
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Ru

Rh

Pd
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-0.03244
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0.01097
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Sample Report 

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100
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5000
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.58591

-0.99525

13.91635

64.12129

1.90861

3.38469

2258.12771

0.42230

9.17143

190.63806

758.42619

2148.17939

2.74711

167.49728

19572.67146

911.42912

129.76047

2856.09668

207236.14049

16.90450

FinalConcentration

14.80073

0.05158

318.19835

1081037.96025

0.05859

-0.09952

1.39164

6.41213

0.19086

0.33847

225.81277

0.04223

0.91714

19.06381

75.84262

214.81794

0.27471

16.74973

1957.26715

91.14291

12.97605

285.60967

20723.61405

1.69045

Meas Value

1.48007

0.00516

31.81984

108103.79603
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2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2
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Tune Step
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3
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72
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45
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45

45
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6

6

6

45
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66
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78
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89
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QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T02:56:45-06:00

Type Sample

VialNumber 2110

Sample Name 280-131599-A-2-B

Data File Name 099SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

85.7

90.8

95.6

91.2

92.8

Lower Limit

80

80

80

80

%Recovery

81.7

84.4

83.2

85.5

83.31651677

11578680

8399524

13455788

5614830

6897655

0.77

0.61

1.32

0.97

0.25

Reference CPS

3556169

97722

1928596

243521

%RSD

0.15

0.80

0.53

0.53

0.061375817

9927133

7624343

12867820

5123073

6401242

3

2

3

2

3

CPS

2904647

82481

1604904

208283

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400
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200
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5000
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1000
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ug/l
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ug/l
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ug/l
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ug/l
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.06062

0.30398

-0.14292

0.13255

2.93642

-0.08977

0.03621

0.39776

-0.04267

-0.03545

-0.26164

459.48008

0.48648

1.10902

0.06930

0.54363

0.04701

0.34317

0.36076
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0.33885

-0.20445

0.17204

-0.99525

14.44694
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-0.07285

0.10826
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0.03040

-0.01429

0.01325

0.29364

-0.00898

0.00362

0.03978

-0.00427

-0.00354

-0.02616

45.94801

0.04865

0.11090

0.00693

0.05436

0.00470

0.03432

0.03608

0.06029

0.03389

-0.02045

0.01720

-0.09952

1.44469

-0.00891

-0.00729

0.01083

3

3
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3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3
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3

2

2

2
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193
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

94.0

76.5

99.8

103.1

104.7

102.3

91.8

98.9

96.4

96.0

98.0

106.6

108.9

101.1

105.9

101.8

108.1

98.8

100.1

102.4

99.9

%Recovery

102.1

96.9

97.5

136.4

5

25

5

3

20

10

5

5

5

10

10

4

50

2

5

50

50

100

100

200

5

ExpectedValue

5

0.5

100

100

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

4.69808

19.12094

4.98803

3.09203

20.93388

10.23020

4.59132

4.94511

4.81778

9.59916

9.79569

4.26423

54.46901

2.02109

5.29316

50.88623

54.07115

98.76279

100.05917

204.88736

4.99650

Meas Value

5.10580

0.48446

97.48025

136.42464

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3
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Tune Step
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6

6

6

45
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)
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Analyte

Li (IS)

Sc (IS)
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Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)
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ug/l
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

95.3

96.4

100.4

95.5

103.7

100.8

99.5

104.9

102.7

98.3

98.5

102.6

102.2

94.7

100.6

100.3

103.4

99.3

97.6

102.7

100.3

%Recovery

102.1

101.0

101.2

103.0

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

95.34496

48.20542

50.19449

95.54052

103.68916

100.82179

49.73235

104.88057

102.72627

98.33373

98.51403

102.59435

2554.83916

94.66713

100.60464

2507.48636

2585.69746

2483.33958

2439.82973

2568.21727

100.33454

Meas Value

102.12013

101.00212

202.32528

2574.74482

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3
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3

3

3
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72
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Cr
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P
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Comment
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FAILED

FAILED
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Ge (IS)

In (IS)

Ho (IS)
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Ir (IS)

Ir (IS)
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120
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Li (IS)

Sc (IS)

Sc (IS)
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Upper Limit
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte
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Na
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0.424
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0.49

40.7
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02298

0.44761

0.00574

-0.01682

0.00357

0.27550

0.01006

0.02820

-0.06336

0.01966

-0.00171

0.17701

0.01632

0.02479

0.41238

0.45941

3.33609

3.69731

0.61204

0.08804

Meas Value

0.19296

0.01887

2.94513

11.64916

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3
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Tune Step
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72

72

72

72

45
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45
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45
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ISTD

6

6
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45
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66
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Cr
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QC Analyte Table
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Li
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Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T03:16:58-06:00
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VialNumber 4
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DataPath C:\ICPMH\1\DATA\121319B1.B
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FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120
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80

80

80

88.1

89.5
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93.8
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Lower Limit

80

80
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%Recovery

79.1

81.5

80.6

84.5

82.41651677

11578680

8399524

13455788

5614830
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0.12

0.90

0.26
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97722
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Ge (IS)
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QC ISTD Table
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Th
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Au

Ba
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Ce
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Nd
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Cd

Sn

Sb

Te
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Nb

Mo

Ru

Rh
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1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1
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0.084

0.208

0.652
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0.4

2
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2
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0.02432
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3
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3
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2
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2
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165

193

193
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.08286

-0.01264

0.17809

0.34384

-0.03048

0.04747

0.08239

1.16441

0.01772

0.34301

37.45586

0.46184

-0.03771

0.07767

0.47797

-0.66301

FinalConcentration

0.53253

-0.00086

2.62114

26.18657

1.82275

4.46550

23.56515

4.79241

0.04143

-0.00632

0.08905

0.17192

-0.01524

0.02374

0.04120

0.58220

0.00886

0.17151

18.72793

0.23092

-0.01886

0.03883

0.23899

-0.33150

Meas Value

0.26627

-0.00043

1.31057

13.09328

0.91138

2.23275

11.78257

2.39620

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z
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Acq Date Time 2019-12-14T03:43:48-06:00

Type Sample

VialNumber 3104

Sample Name 280-131548-D-2-A

Data File Name 106SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

87.2

90.4

97.3

91.7

95.6

Lower Limit

80

80

80

80

%Recovery

81.5

81.4

85.6

85.0

85.81651677

11578680

8399524

13455788

5614830

6897655

0.52

0.80

1.19

0.07

1.36

Reference CPS

3556169

97722

1928596

243521

%RSD

0.54

1.14

1.35

0.92

0.331416738

10100571

7589176

13093658

5150583

6595605

3

2

3

2

3

CPS

2897317

79525

1651645

207052

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.27214

0.38471

0.20070

0.55372

0.31257

0.05677

0.41920

2.23389

-0.01841

0.00285

-0.06381

336.83981

0.24039

1.00863

0.01786

0.19883

0.00753

0.05066

0.14984

1.26684

4.24262

-0.07001

6.74742

0.45825

7.52629

-0.04326

-0.03274

0.20792

0.05443

0.07694

0.04014

0.11074

0.06251

0.01135

0.08384

0.44678

-0.00368

0.00057

-0.01276

67.36796

0.04808

0.20173

0.00357

0.03977

0.00151

0.01013

0.02997

0.25337

0.84852

-0.01400

1.34948

0.09165

1.50526

-0.00865

-0.00655

0.04158

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce

Pr

Nd
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Cd

Sn
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Te

Cs

Nb

Mo

Ru
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3
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.26886

0.01194

126.22097

53.76782

125.97791

7.36674

6186.40137

0.64275

16.73134

14.19744

5443.92021

36425.41545

29.72616

152.99622

247245.87177

116.94860

73548.55026

288820.83811

1394352.36293

109.62709

FinalConcentration

70.43534

0.15483

5.37608

29842.12186

0.12689

0.00119

12.62210

5.37678

12.59779

0.73667

618.64014

0.06428

1.67313

1.41974

544.39202

3642.54155

2.97262

15.29962

24724.58718

11.69486

7354.85503

28882.08381

139435.23629

10.96271

Meas Value

7.04353

0.01548

0.53761

2984.21219

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T03:50:34-06:00

Type Sample

VialNumber 3105

Sample Name 280-131603-B-1-A

Data File Name 107SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

85.1

90.1

96.6

91.7

95.2

Lower Limit

80

80

80

80

%Recovery

79.4

82.6

81.1

81.8

80.71651677

11578680

8399524

13455788

5614830

6897655

0.48

1.34

0.77

1.16

0.57

Reference CPS

3556169

97722

1928596

243521

%RSD

0.17

1.36

0.24

2.13

0.251332735

9852214

7569375

12996247

5150980

6563230

3

2

3

2

3

CPS

2823392

80760

1564732

199268

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.33533

0.40596

0.17605

0.75320

0.29417

0.03010

0.60015

1.83392

-0.04824

-0.00249

-0.18148

268.91348

0.59034

2.71241

0.09279

0.58531

0.08244

0.03191

0.18380

1.13478

5.99377

-0.20826

18.89364

0.01194

12.08712

-0.09677

-0.04896

0.25373

0.03353

0.04060

0.01760

0.07532

0.02942

0.00301

0.06002

0.18339

-0.00482

-0.00025

-0.01815

26.89135

0.05903

0.27124

0.00928

0.05853

0.00824

0.00319

0.01838

0.11348

0.59938

-0.02083

1.88936

0.00119

1.20871

-0.00968

-0.00490

0.02537

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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nogas.u

TuneStep
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Sample Report 

FAILED

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.58486

-0.20596

126.01029

53.49319

125.26465

7.48796

6033.22181

0.67518

17.18072

14.59768

5348.85115

35735.02236

28.94277

151.62901

251465.51945

125.46015

74635.79856

291690.61805

1395129.46828

109.96517

FinalConcentration

67.83851

0.13809

1.90563

29965.84782

0.15849

-0.02060

12.60103

5.34932

12.52646

0.74880

603.32218

0.06752

1.71807

1.45977

534.88512

3573.50224

2.89428

15.16290

25146.55195

12.54602

7463.57986

29169.06180

139512.94683

10.99652

Meas Value

6.78385

0.01381

0.19056

2996.58478

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T03:57:18-06:00

Type Sample

VialNumber 3106

Sample Name 280-131603-B-2-A

Data File Name 108SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 4:02 AM on:12/14/2019

QC Flag

FAILED

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

84.2

88.9

95.6

90.1

93.8

Lower Limit

80

80

80

80

%Recovery

77.8

79.1

79.5

79.9

80.11651677

11578680

8399524

13455788

5614830

6897655

1.38

0.82

0.47

1.06

0.26

Reference CPS

3556169

97722

1928596

243521

%RSD

1.12

0.95

0.38

0.20

0.631323728

9745090

7471219

12861801

5059565

6471287

3

2

3

2

3

CPS

2768228

77295

1533120

194481

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.25295

0.42118

0.07978

0.49837

0.29700

0.04578

0.52640

0.78302

-0.03599

0.01211

-0.16256

261.96086

0.59857

2.74892

0.08671

0.61124

0.09530

0.03377

0.19847

1.05557

5.96353

0.31163

18.80629

-0.20596

12.46205

-0.08119

-0.06497

0.28766

0.02529

0.04212

0.00798

0.04984

0.02970

0.00458

0.05264

0.07830

-0.00360

0.00121

-0.01626

26.19609

0.05986

0.27489

0.00867

0.06112

0.00953

0.00338

0.01985

0.10556

0.59635

0.03116

1.88063

-0.02060

1.24621

-0.00812

-0.00650

0.02877

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02101

-0.26272

0.14911

0.67829

-0.02965

0.02294

0.14467

-0.01474

0.03250

0.04908

0.39847

2.38356

-0.02245

-0.00807

2.59807

11.08860

21.83529

11.30162

43.67549

0.36401

FinalConcentration

0.37530

-0.01155

3.13414

65.02359

0.01050

-0.13136

0.07455

0.33914

-0.01483

0.01147

0.07234

-0.00737

0.01625

0.02454

0.19923

1.19178

-0.01122

-0.00403

1.29904

5.54430

10.91765

5.65081

21.83774

0.18201

Meas Value

0.18765

-0.00578

1.56707

32.51180

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T04:04:02-06:00

Type Sample

VialNumber 3107

Sample Name 280-131603-B-3-A

Data File Name 109SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

88.5

90.1

97.7

94.1

96.9

Lower Limit

80

80

80

80

%Recovery

80.4

80.8

80.7

85.0

84.01651677

11578680

8399524

13455788

5614830

6897655

0.15

1.06

0.42

0.80

0.60

Reference CPS

3556169

97722

1928596

243521

%RSD

0.50

1.27

0.97

2.48

0.411387726

10246771

7564100

13143577

5285195

6681307

3

2

3

2

3

CPS

2858163

78980

1556555

207028

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.02779

-0.08744

0.02929

0.01884

-0.01108

-0.02336

0.03064

-0.04599

-0.01015

-0.00294

-0.05711

0.01264

-0.01232

-0.01343

-0.01423

-0.00986

-0.01500

0.00150

-0.01116

0.18497

0.02189

-0.09188

-0.00754

-0.26272

-0.12670

-0.01414

-0.01242

0.00418

-0.01390

-0.04372

0.01465

0.00942

-0.00554

-0.01168

0.01532

-0.02299

-0.00508

-0.00147

-0.02856

0.00632

-0.00616

-0.00672

-0.00712

-0.00493

-0.00750

0.00075

-0.00558

0.09248

0.01095

-0.04594

-0.00377

-0.13136

-0.06335

-0.00707

-0.00621

0.00209

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.06494

-1.38718

-0.03123

4.06241

-0.46597

-1.01953

0.15440

-0.06743

-0.41906

-0.15718

0.28706

-4.35966

-0.15127

-0.06783

5.18905

50.85470

33.81155

48.63466

83.43496

0.82383

FinalConcentration

1.91530

-0.04170

-15.87722

156.64208

0.00649

-0.13872

-0.00312

0.40624

-0.04660

-0.10195

0.01544

-0.00674

-0.04191

-0.01572

0.02871

-0.43597

-0.01513

-0.00678

0.51890

5.08547

3.38116

4.86347

8.34350

0.08238

Meas Value

0.19153

-0.00417

-1.58772

15.66421

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T04:10:45-06:00

Type Sample

VialNumber 3108

Sample Name 280-131603-B-3-A SD

Data File Name 110SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 4:16 AM on:12/14/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

87.7

89.7

95.9

93.5

96.6

Lower Limit

80

80

80

80

%Recovery

80.6

80.4

79.9

82.2

82.31651677

11578680

8399524

13455788

5614830

6897655

1.12

0.06

0.20

0.48

0.71

Reference CPS

3556169

97722

1928596

243521

%RSD

0.71

0.78

0.05

0.94

0.331359640

10155961

7530925

12910611

5251965

6662678

3

2

3

2

3

CPS

2864946

78616

1541350

200069

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.16777

-0.60683

-0.01661

-0.05107

-0.05379

-0.11061

0.04600

-0.77948

-0.04839

-0.03649

-0.29042

-0.01961

-0.05746

-0.07188

-0.06523

-0.03923

-0.05769

-0.03461

-0.07576

0.00164

0.02376

-0.45941

-0.00095

-1.38718

-0.45683

-0.06589

-0.07157

0.00716

-0.01678

-0.06068

-0.00166

-0.00511

-0.00538

-0.01106

0.00460

-0.07795

-0.00484

-0.00365

-0.02904

-0.00196

-0.00575

-0.00719

-0.00652

-0.00392

-0.00577

-0.00346

-0.00758

0.00016

0.00238

-0.04594

-0.00009

-0.13872

-0.04568

-0.00659

-0.00716

0.00072

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1037.69068

0.34251

1046.25933

982.12831

943.39588

448.41093

1037.28249

-0.00047

995.51688

1026.47012

1086.48482

10076.56465

1024.58343

1026.42907

10678.80189

10268.73719

949.80925

9877.75794

10205.12997

983.98022

FinalConcentration

100.86389

95.94667

199.50863

10753.48721

518.84534

0.17126

523.12967

491.06415

471.69794

224.20547

518.64125

-0.00024

497.75844

513.23506

543.24241

5038.28233

512.29172

513.21454

5339.40094

5134.36859

474.90463

4938.87897

5102.56498

491.99011

Meas Value

50.43194

47.97333

99.75432

5376.74360

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T04:17:30-06:00

Type Sample

VialNumber 3109

Sample Name 280-131603-B-3-B MS

Data File Name 111SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 4:22 AM on:12/14/2019

QC Flag

FAILED

FAILED

FAILED

FAILED

FAILEDGe (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

82.7

84.8

96.6

88.4

94.1

Lower Limit

80

80

80

80

%Recovery

71.4

72.9

74.9

76.4

79.01651677

11578680

8399524

13455788

5614830

6897655

0.38

0.75

0.63

0.74

0.68

Reference CPS

3556169

97722

1928596

243521

%RSD

0.45

0.87

0.68

0.37

0.471304190

9574319

7120956

13002986

4960982

6490376

3

2

3

2

3

CPS

2539772

71266

1443865

185948

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

205.21535

1025.78504

1011.55806

1053.44555

1072.80809

0.33065

0.79750

1040.79233

0.00949

0.00184

-0.03998

911.25305

1.42443

0.02608

-0.00542

0.00723

957.68022

196.74545

994.80765

1005.19012

503.07598

0.03040

-0.00280

0.34251

522.06755

-0.01067

0.02221

0.05990

102.60767

512.89252

505.77903

526.72278

536.40405

0.16533

0.39875

520.39617

0.00474

0.00092

-0.01999

455.62653

0.71221

0.01304

-0.00271

0.00361

478.84011

98.37273

497.40382

502.59506

251.53799

0.01520

-0.00140

0.17126

261.03378

-0.00533

0.01111

0.02995

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1036.93834

0.21456

1048.90586

992.54650

947.51036

459.23251

1047.34407

0.00121

1020.83991

1049.69470

1091.49917

10267.29127

1029.15820

1018.52018

10735.70775

10418.98914

948.97969

9961.34236

10363.83687

1006.98775

FinalConcentration

102.40553

97.96784

206.79444

10929.00591

518.46917

0.10728

524.45293

496.27325

473.75518

229.61626

523.67204

0.00061

510.41996

524.84735

545.74958

5133.64563

514.57910

509.26009

5367.85388

5209.49457

474.48984

4980.67118

5181.91843

503.49387

Meas Value

51.20276

48.98392

103.39722

5464.50296

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T04:24:15-06:00

Type Sample

VialNumber 3110

Sample Name 280-131603-B-3-C MSD

Data File Name 112SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 4:29 AM on:12/14/2019

QC Flag

FAILED

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

83.6

86.3

97.0

89.4

95.2

Lower Limit

80

80

80

80

%Recovery

71.7

73.4

76.1

78.3

80.11651677

11578680

8399524

13455788

5614830

6897655

0.73

0.58

0.64

0.26

0.62

Reference CPS

3556169

97722

1928596

243521

%RSD

0.31

0.66

0.75

0.27

0.371323153

9679783

7252942

13045984

5022417

6564811

3

2

3

2

3

CPS

2549802

71681

1467753

190692

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

207.78377

1026.48884

1011.74850

1054.95649

1083.97936

0.19026

0.70676

1059.45913

0.01100

-0.00134

-0.04398

932.28466

1.41835

0.02691

-0.00510

0.00550

970.06783

199.93428

997.22376

1024.93837

513.49905

0.01452

-0.00793

0.21456

532.26527

-0.01604

0.02871

0.06105

103.89188

513.24442

505.87425

527.47824

541.98968

0.09513

0.35338

529.72956

0.00550

-0.00067

-0.02199

466.14233

0.70917

0.01346

-0.00255

0.00275

485.03392

99.96714

498.61188

512.46919

256.74952

0.00726

-0.00397

0.10728

266.13264

-0.00802

0.01436

0.03053

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 4:29 AM on:12/14/2019Page 584 of 1586



Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020
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Continuing Calibration Verification (CCV) - US EPA Method  6020
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Continuing Calibration Blank (CCB) - US EPA Method  6020
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Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T04:44:27-06:00

Type CCB

VialNumber 4

Sample Name CCB 1843378

Data File Name 115_CCB.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

88.2

89.2

96.6

94.3

97.9

Lower Limit

80

80

80

80

%Recovery

78.9

80.0

79.3

83.2

82.81651677

11578680

8399524

13455788

5614830

6897655

0.86

0.59

0.23

0.58

0.82

Reference CPS

3556169

97722

1928596

243521

%RSD

0.11

1.85

0.39

1.06

0.271368235

10217570

7488426

12997607

5294248

6754098

3

2

3

2

3

CPS

2806279

78210

1529051

202590

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.06585

-0.02800

0.06210

0.06385

0.01169

0.04814

0.03430

0.65313

0.00678

-0.00059

0.20006

0.00140

0.01399

0.01288

0.01546

0.01369

0.00917

0.00147

0.01440

0.05013

0.02925

0.03127

0.01769

0.38193

0.06009

0.02138

0.01671

0.00434

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn
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Te

Cs

Nb

Mo

Ru
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Pd

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.12987

0.29432

0.18899

0.62529

37.10480

8.40843

0.06933

-0.01157

-0.08585

0.05083

0.04179

2.24416

-0.00869

0.07073

0.37596

5.15533

19.89138

6.02015

20.31782

0.70431

FinalConcentration

0.68021

-0.00393

8.17698

53.79367

0.06494

0.14716

0.09449

0.31265

18.55240

4.20422

0.03466

-0.00579

-0.04293

0.02542

0.02089

1.12208

-0.00435

0.03536

0.18798

2.57767

9.94569

3.01007

10.15891

0.35215

Meas Value

0.34010

-0.00196

4.08849

26.89684

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T04:51:12-06:00

Type Sample

VialNumber 3111

Sample Name 280-131603-B-3-D MS

Data File Name 116SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

87.2

88.7

97.9

92.8

98.0

Lower Limit

80

80

80

80

%Recovery

77.0

77.9

79.3

83.8

83.31651677

11578680

8399524

13455788

5614830

6897655

0.43

0.47

0.47

0.72

0.59

Reference CPS

3556169

97722

1928596

243521

%RSD

0.60

0.96

0.48

1.81

0.441375650

10096343

7452561

13174641

5211351

6758910

3

2

3

2

3

CPS

2739028

76146

1528683

203966

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

52.01145

18.35995

0.07261

0.16325

-0.01077

0.17496

0.04211

0.61302

-0.01009

-0.00125

0.06411

0.04523

-0.01251

-0.01466

-0.01403

-0.00914

-0.01382

0.00021

4.75359

0.24758

92.52590

-0.01428

0.00132

0.29432

-0.06151

-0.01957

-0.01408

0.00264

26.00573

9.17997

0.03630

0.08162

-0.00539

0.08748

0.02106

0.30651

-0.00505

-0.00062

0.03206

0.02261

-0.00625

-0.00733

-0.00702

-0.00457

-0.00691

0.00011

2.37679

0.12379

46.26295

-0.00714

0.00066

0.14716

-0.03075

-0.00978

-0.00704

0.00132

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165
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72
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72
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205

208

209

232

238
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185
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197
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139
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125

133
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101
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105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au
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Ce

Pr

Nd
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Te
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Nb
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Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.06566

0.02644

0.09506

0.58006

37.16573

10.15511

0.08375

-0.00851

-0.06356

0.07986

0.00660

-1.26336

-0.01078

0.00415

1.08930

6.15045

13.93496

8.25817

32.84191

0.45707

FinalConcentration

0.59591

-0.00787

6.59612

55.92678

0.03283

0.01322

0.04753

0.29003

18.58286

5.07756

0.04187

-0.00425

-0.03178

0.03993

0.00330

-0.63168

-0.00539

0.00207

0.54465

3.07522

6.96748

4.12909

16.42095

0.22854

Meas Value

0.29795

-0.00393

3.29806

27.96339

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T04:57:57-06:00

Type Sample

VialNumber 3112

Sample Name 280-131603-B-3-E MSD

Data File Name 117SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 5:03 AM on:12/14/2019

QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

88.1

88.9

97.3

92.7

98.4

Lower Limit

80

80

80

80

%Recovery

77.5

77.6

79.4

83.5

85.01651677

11578680

8399524

13455788

5614830

6897655

0.37

1.03

0.86

0.59

0.46

Reference CPS

3556169

97722

1928596

243521

%RSD

0.40

0.78

0.79

0.87

0.751404665

10204638

7464880

13088343

5202470

6788626

3

2

3

2

3

CPS

2755372

75843

1531422

203384

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200
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200

200

2000

5000
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200
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200

2000

400

2000

2000

1000

200

2000

100

1000
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200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

51.85046

18.74535

0.05301

0.08535

-0.01178

0.08737

0.03109

0.26139

-0.00895

-0.00257

0.00512

0.06116

-0.01243

-0.01564

-0.01410

-0.01150

-0.01380

-0.00035

4.68751

0.22144

90.28196

-0.07910

-0.00051

0.02644

-0.09885

-0.01901

-0.01182

-0.00037

25.92523

9.37267

0.02650

0.04268

-0.00589

0.04368

0.01554

0.13069

-0.00447

-0.00128

0.00256

0.03058

-0.00622

-0.00782

-0.00705

-0.00575

-0.00690

-0.00018

2.34375

0.11072

45.14098

-0.03955

-0.00025

0.01322

-0.04943

-0.00951

-0.00591

-0.00018

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193
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165

165
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165

165

115

115
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115

165
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72

72
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72
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205

208

209

232

238

178

181

182

185

195

197
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139
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141

146

147

107
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125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au
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Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te
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Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

98.28191

1.91474

61.13708

411.13314

197.17692

95.59806

106.57692

-0.01087

196.59895

201.74824

85.72788

1054.14718

40.11652

107.08655

1043.28810

1065.32495

1924.77254

1946.37683

4066.36575

98.52823

FinalConcentration

103.77008

10.07692

2135.43096

2132.10922

49.14096

0.95737

30.56854

205.56657

98.58846

47.79903

53.28846

-0.00543

98.29947

100.87412

42.86394

527.07359

20.05826

53.54328

521.64405

532.66248

962.38627

973.18841

2033.18287

49.26412

Meas Value

51.88504

5.03846

1067.71548

1066.05461

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T05:04:38-06:00

Type Sample

VialNumber 3201

Sample Name 280-131603-B-3-A PDS

Data File Name 118SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

86.4

87.9

97.7

91.3

96.8

Lower Limit

80

80

80

80

%Recovery

75.6

78.4

80.5

82.6

82.91651677

11578680

8399524

13455788

5614830

6897655

0.15

0.65

0.67

0.29

0.26

Reference CPS

3556169

97722

1928596

243521

%RSD

0.58

0.68

4.04

1.56

1.051369237

9999067

7379699

13141411

5124772

6676594

3

2

3

2

3

CPS

2687844

76648

1553434

201175

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

38.91185

60.09157

0.06449

42.47076

19.17687

1.25344

1.30039

97.75441

-0.00703

-0.00453

-0.01589

35.96825

0.00395

0.00377

-0.01332

-0.00877

198.79328

38.22245

9.64363

38.13974

95.54953

-0.02638

-0.00328

1.91474

100.64193

-0.01848

-0.01152

0.00619

19.45592

30.04578

0.03225

21.23538

9.58844

0.62672

0.65019

48.87720

-0.00351

-0.00226

-0.00795

17.98413

0.00197

0.00189

-0.00666

-0.00438

99.39664

19.11122

4.82181

19.06987

47.77477

-0.01319

-0.00164

0.95737

50.32097

-0.00924

-0.00576

0.00310

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 5:10 AM on:12/14/2019Page 590 of 1586



Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.09361

-1.23926

-0.10488

6.97528

0.10379

0.39824

0.19539

-0.04720

-0.64997

0.14643

0.24182

1.28858

-0.06302

0.10900

1.37967

49.47831

36.67829

36.56880

116.95678

1.44668

FinalConcentration

2.72634

-0.04017

127.73827

136.47696

0.00936

-0.12393

-0.01049

0.69753

0.01038

0.03982

0.01954

-0.00472

-0.06500

0.01464

0.02418

0.12886

-0.00630

0.01090

0.13797

4.94783

3.66783

3.65688

11.69568

0.14467

Meas Value

0.27263

-0.00402

12.77383

13.64770

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T05:11:21-06:00

Type Sample

VialNumber 3202

Sample Name 280-131603-B-3-A

Data File Name 119SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 5:16 AM on:12/14/2019

QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

87.8

89.2

97.6

93.4

97.4

Lower Limit

80

80

80

80

%Recovery

78.6

79.5

79.0

82.8

81.91651677

11578680

8399524

13455788

5614830

6897655

0.44

0.55

0.76

1.19

0.78

Reference CPS

3556169

97722

1928596

243521

%RSD

0.33

0.90

0.32

0.85

0.031353361

10171171

7489659

13135857

5244603

6717130

3

2

3

2

3

CPS

2794146

77727

1523070

201605

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.47594

-0.44746

0.00576

0.26176

-0.03459

-0.11464

-0.01447

1.11109

-0.04497

-0.01165

-0.19306

0.05202

-0.05811

-0.06214

-0.06896

-0.04080

0.04422

0.05026

-0.01608

0.26957

0.31117

-0.26612

-0.00567

-1.23926

0.16851

-0.08774

-0.06220

-0.00379

0.04759

-0.04475

0.00058

0.02618

-0.00346

-0.01146

-0.00145

0.11111

-0.00450

-0.00117

-0.01931

0.00520

-0.00581

-0.00621

-0.00690

-0.00408

0.00442

0.00503

-0.00161

0.02696

0.03112

-0.02661

-0.00057

-0.12393

0.01685

-0.00877

-0.00622

-0.00038

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

-0.21595

-6.72668

-1.02973

64.98652

-1.23307

14.02482

0.48879

-0.35745

-4.89367

-0.25237

0.62944

2.61051

-0.29571

0.48721

64.83027

224.62206

162.68883

168.01308

995.75140

5.06926

FinalConcentration

12.65745

-0.25260

282.29797

467.25608

-0.00432

-0.13453

-0.02059

1.29973

-0.02466

0.28050

0.00978

-0.00715

-0.09787

-0.00505

0.01259

0.05221

-0.00591

0.00974

1.29661

4.49244

3.25378

3.36026

19.91503

0.10139

Meas Value

0.25315

-0.00505

5.64596

9.34512

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 50

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T05:18:02-06:00

Type Sample

VialNumber 3203

Sample Name 280-131603-B-3-A SD

Data File Name 120SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 5:23 AM on:12/14/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.2

89.0

98.1

94.2

99.2

Lower Limit

80

80

80

80

%Recovery

80.0

79.2

81.0

81.9

82.91651677

11578680

8399524

13455788

5614830

6897655

0.43

0.40

0.85

0.76

0.02

Reference CPS

3556169

97722

1928596

243521

%RSD

0.16

1.21

1.08

1.15

0.961369349

10327553

7478967

13198384

5290713

6842637

3

2

3

2

3

CPS

2844036

77373

1561205

199540

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.37126

-2.71457

0.01298

-0.01638

-0.25546

-0.67258

-0.20740

-1.73466

-0.24707

-0.12693

-1.14848

0.46181

-0.27181

0.11076

-0.30700

-0.22036

-0.21066

-0.04578

-0.30304

-0.25211

0.87897

-2.29704

-0.15302

-6.72668

-0.95090

-0.42441

-0.32246

-0.02882

0.00743

-0.05429

0.00026

-0.00033

-0.00511

-0.01345

-0.00415

-0.03469

-0.00494

-0.00254

-0.02297

0.00924

-0.00544

0.00222

-0.00614

-0.00441

-0.00421

-0.00092

-0.00606

-0.00504

0.01758

-0.04594

-0.00306

-0.13453

-0.01902

-0.00849

-0.00645

-0.00058

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

846.44498

-0.81537

884.18940

920.71953

903.83178

433.69036

932.91757

-0.06228

882.80277

901.97939

920.44384

9350.10649

876.84452

930.99898

9383.02814

9561.77415

859.50719

8792.61260

9204.49740

873.61508

FinalConcentration

91.82127

88.23547

219.77021

9564.76275

84.64450

-0.08154

88.41894

92.07195

90.38318

43.36904

93.29176

-0.00623

88.28028

90.19794

92.04438

935.01065

87.68445

93.09990

938.30281

956.17742

85.95072

879.26126

920.44974

87.36151

Meas Value

9.18213

8.82355

21.97702

956.47628

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T05:24:45-06:00

Type Sample

VialNumber 3204

Sample Name 280-131603-B-3-B MS

Data File Name 121SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 5:29 AM on:12/14/2019

QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

85.4

87.0

97.3

90.6

96.9

Lower Limit

80

80

80

80

%Recovery

75.7

76.5

77.2

82.1

81.81651677

11578680

8399524

13455788

5614830

6897655

0.58

0.03

0.86

1.17

0.59

Reference CPS

3556169

97722

1928596

243521

%RSD

0.42

0.84

0.31

0.39

0.861351714

9891850

7309135

13092870

5088512

6685077

3

2

3

2

3

CPS

2691991

74742

1488276
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Tune Step

3

2

3

2
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115

165
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193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45
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Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table
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Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce

Pr

Nd
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Cd

Sn
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Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000
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200
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200
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5000
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400
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200
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20
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

228.98603

938.42263

932.31203

912.69381

933.54576

0.30248

0.47302

942.33654

-0.04022

-0.03419

-0.26107

771.41547

1.22052

-0.02524

-0.06335

-0.03847

869.34481

166.49553

849.37223
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-0.03145
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-0.00385
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84.93722
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-0.00315

-0.08154

43.42724

-0.00968

-0.00376

0.00465

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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193

193

193

193

165

165

165

193

193

193
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165
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165

165
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115
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205

208

209
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121
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103
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Tl
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Th
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Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

883.44809

-0.79538

921.21538

947.98061

925.19317

464.15668

953.31710

-0.06039

911.00706

937.45650

961.44092

9661.97934

902.50963

964.19630

9715.19524

9779.66725

1023.39562

9027.45865

9504.33358

913.97423

FinalConcentration

96.18408

90.53640

215.05622

9929.11879

88.34481

-0.07954

92.12154

94.79806

92.51932

46.41567

95.33171

-0.00604

91.10071

93.74565

96.14409

966.19793

90.25096

96.41963

971.51952

977.96672

102.33956

902.74586

950.43336

91.39742

Meas Value

9.61841

9.05364

21.50562

992.91188

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2
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72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T05:31:30-06:00

Type Sample

VialNumber 3205

Sample Name 280-131603-B-3-C MSD

Data File Name 122SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120
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120

120

12080

80

80

80

80

80

85.7

87.6

96.9

91.2

96.6

Lower Limit

80

80

80

80

%Recovery

75.5

76.6

76.9

82.5

82.31651677

11578680

8399524

13455788

5614830

6897655

0.79

0.86

0.73

0.51

1.28

Reference CPS

3556169

97722

1928596

243521

%RSD

0.28

1.55

0.56

0.51

0.341359958

9918914

7354485

13033344

5121430

6661554

3

2

3

2

3

CPS

2684660

74879

1483087

200889

Tune Step

3

2

3

2
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115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6
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45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt
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Ba
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Ce

Pr
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Cd

Sn
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Te

Cs

Nb

Mo

Ru

Rh
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5000
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1000
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1000
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20
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ug/l
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

235.23115

964.81329

947.24673

943.59191

974.47831

0.15155

0.55469

965.52335

-0.03271

-0.01199

-0.26624

812.41742
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-0.03872

-0.06533

-0.02835
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-0.02662
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-0.00387

-0.00653

-0.00283
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17.39495

87.08911

92.67447

56.38050

-0.03269

-0.00546

-0.07954

44.96746

-0.00946

-0.00374

0.00548

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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193

193

193

193
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165

165
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111
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125
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Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 5:36 AM on:12/14/2019Page 594 of 1586



Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.42528

-1.37374

-0.18203

0.89800

49.48820

16.69522

0.15735

-0.06757

-0.68924

0.00332

-0.21786

-7.97815

-0.06530

0.16800

-4.62847

2.93601

41.70627

33.20295

38.86569

1.05575

FinalConcentration

2.82136

-0.06595

16.15173

127.08846

0.04253

-0.13737

-0.01820

0.08980

4.94882

1.66952

0.01573

-0.00676

-0.06892

0.00033

-0.02179

-0.79782

-0.00653

0.01680

-0.46285

0.29360

4.17063

3.32029

3.88657

0.10558

Meas Value

0.28214

-0.00659

1.61517

12.70885

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T05:38:14-06:00

Type Sample

VialNumber 3206

Sample Name 280-131603-B-3-D MS

Data File Name 123SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

87.2

87.5

95.6

93.1

97.0

Lower Limit

80

80

80

80

%Recovery

77.8

77.0

78.2

82.5

81.51651677

11578680

8399524

13455788

5614830

6897655

0.15

0.70

1.34

0.15

0.57

Reference CPS

3556169

97722

1928596

243521

%RSD

0.83

0.73

1.15

1.27

0.221346698

10092225

7352418

12860812

5226751

6689359

3

2

3

2

3

CPS

2765227

75203

1507882

200838

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000
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20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

55.49632

21.27448

0.34614

0.72218

0.05421

-0.13679

-0.10224

4.46297

-0.05543

-0.02754

-0.32396

0.03484

-0.06545

-0.07539

-0.07267

-0.05908

0.02979

0.01365

5.52034

0.47548

110.17337

-0.45941

-0.06116

-1.37374

0.12598

-0.06403

-0.08064

0.00494

5.54963

2.12745

0.03461

0.07222

0.00542

-0.01368

-0.01022

0.44630

-0.00554

-0.00275

-0.03240

0.00348

-0.00654

-0.00754

-0.00727

-0.00591

0.00298

0.00136

0.55203

0.04755

11.01734

-0.04594

-0.00612

-0.13737

0.01260

-0.00640

-0.00806

0.00049

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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193

193

193

193

165

165

165
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193
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115
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197
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.08576

-1.48939

-0.26096

0.39689

53.94992

14.22720

0.03884

-0.06391

-0.78860

0.11122

-0.23607

-10.84524

-0.09071

0.04271

-2.53157

46.41255

49.94293

35.10459

44.60178

0.72522

FinalConcentration

1.79828

-0.04932

5.96588

132.55711

0.00858

-0.14894

-0.02610

0.03969

5.39499

1.42272

0.00388

-0.00639

-0.07886

0.01112

-0.02361

-1.08452

-0.00907

0.00427

-0.25316

4.64126

4.99429

3.51046

4.46018

0.07252

Meas Value

0.17983

-0.00493

0.59659

13.25571

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2
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72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T05:44:58-06:00

Type Sample

VialNumber 3207

Sample Name 280-131603-B-3-E MSD

Data File Name 124SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

86.3

87.1

96.4

92.0

96.8

Lower Limit

80

80

80

80

%Recovery

77.8

77.6

78.1

81.4

81.31651677

11578680

8399524

13455788

5614830

6897655

1.09

0.74

0.83

0.74

1.37

Reference CPS

3556169

97722

1928596

243521

%RSD

0.52

0.32

0.88

1.08

0.741343577

9987237

7317006

12972138

5163190

6679753

3

2

3

2

3

CPS

2767075

75856

1506917

198262

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

58.05081

22.80757

0.12346

0.20412

-0.06100

-0.14868

-0.11006

0.55877

-0.05544

-0.04154

-0.33677

-0.10458

-0.06730

-0.08256

-0.07361

-0.06082

-0.07324

-0.02249

5.92287

0.15696

119.12330

-0.45941

-0.05900

-1.48939

-0.36765

-0.10610

-0.07540

0.00101

5.80508

2.28076

0.01235

0.02041

-0.00610

-0.01487

-0.01101

0.05588

-0.00554

-0.00415

-0.03368

-0.01046

-0.00673

-0.00826

-0.00736

-0.00608

-0.00732

-0.00225

0.59229

0.01570

11.91233

-0.04594

-0.00590

-0.14894

-0.03676

-0.01061

-0.00754

0.00010

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

465.93210

2.24490

291.65194

2011.62538

959.16533

470.29637

513.26769

-0.05426

955.05699

971.95532

412.46177

5041.98151

189.85243

515.25855

5041.39957

5252.71671

9733.64885

9444.11574

20085.40404

489.67812

FinalConcentration

498.58612

48.90276

10043.79760

10173.47713

46.59321

0.22449

29.16519

201.16254

95.91653

47.02964

51.32677

-0.00543

95.50570

97.19553

41.24618

504.19815

18.98524

51.52585

504.13996

525.27167

973.36488

944.41157

2008.54040

48.96781

Meas Value

49.85861

4.89028

1004.37976

1017.34771

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T05:51:41-06:00

Type Sample

VialNumber 3208

Sample Name 280-131603-B-3-A PDS

Data File Name 125SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 5:56 AM on:12/14/2019

QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

86.4

87.4

97.2

91.2

96.2

Lower Limit

80

80

80

80

%Recovery

76.6

77.6

77.6

82.7

82.01651677

11578680

8399524

13455788

5614830

6897655

0.23

0.31

1.11

1.08

0.09

Reference CPS

3556169

97722

1928596

243521

%RSD

0.53

0.33

0.10

0.79

0.791354502

10008624

7342066

13075236

5122116

6632545

3

2

3

2

3

CPS

2725639

75789

1496527

201353

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

187.65421

284.46536

0.14466

202.94601

92.24475

1.31012

4.46578

469.33908

-0.03105

-0.01408

-0.20477

172.27429

0.02894

0.01579

-0.05318

-0.02831

950.85674

183.86551

46.18529

182.65908

458.41184

-0.19673

-0.02714

2.24490

486.39580

-0.07358

-0.04698

0.04796

18.76542

28.44654

0.01447

20.29460

9.22448

0.13101

0.44658

46.93391

-0.00311

-0.00141

-0.02048

17.22743

0.00289

0.00158

-0.00532

-0.00283

95.08567

18.38655

4.61853

18.26591

45.84118

-0.01967

-0.00271

0.22449

48.63958

-0.00736

-0.00470

0.00480

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

94.7

74.5

102.2

100.3

106.0

100.1

105.2

100.9

95.6

97.5

100.3

105.0

106.0

99.3

106.7

103.8

109.4

103.5

101.5

102.5

102.5

%Recovery

108.3

102.9

108.1

113.8

5

25

5

3

20

10

5

5

5

10

10

4

50

2

5

50

50

100

100

200

5

ExpectedValue

5

0.5

100

100

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

4.73692

18.62788

5.11084

3.00760

21.19834

10.00932

5.26008

5.04472

4.77977

9.75137

10.03351

4.20098

53.01388

1.98697

5.33534

51.88312

54.71322

103.49085

101.49230

204.90471

5.12372

Meas Value

5.41261

0.51455

108.10123

113.82047

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T05:58:23-06:00

Type CRI

VialNumber 1101

Sample Name CCVL 1851019

Data File Name 126LCCV.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 6:04 AM on:12/14/2019

TuneFileTuneStep

QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

87.4

88.0

96.1

92.9

97.3

Lower Limit

80

80

80

80

%Recovery

78.4

78.3

78.3

83.3

81.31651677

11578680

8399524

13455788

5614830

6897655

0.09

0.68

0.45

1.00

0.61

Reference CPS

3556169

97722

1928596

243521

%RSD

0.45

1.14

0.95

1.04

0.101342104

10116431

7390710

12930493

5213476

6712413

3

2

3

2

3

CPS

2788528

76525

1509728

202744

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

92.4

91.4

87.6

89.4

95.0

84.4

72.3

93.9

91.7

100.7

88.8

91.3

88.0

89.2

89.9

91.5

92.3

95.6

97.0

93.9

96.6

87.2

84.2

102.2

102.3

98.7

112.6

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.84853

2.74209

17.51263

1.78803

0.95023

8.43563

7.23294

4.69271

9.16773

1.00720

4.43794

1.82659

1.76014

8.91845

1.79839

1.82918

9.23294

1.91205

0.48504

1.87756

4.82944

8.71727

0.84159

5.11084

10.23285

9.86749

0.56307

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

96.4

98.2

101.5

97.2

105.7

100.6

98.8

106.7

102.7

98.1

99.1

102.8

102.5

96.0

102.8

100.8

102.8

97.8

96.1

104.4

102.3

%Recovery

103.0

102.7

104.2

104.0

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

96.40057

49.08669

50.75323

97.15126

105.66097

100.56423

49.41470

106.66604

102.71831

98.09724

99.09427

102.79706

2563.60210

96.01020

102.79143

2520.15573

2569.62357

2445.73887

2401.77977

2611.08317

102.26931

Meas Value

103.01521

102.74238

208.38757

2600.11762

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T06:05:06-06:00

Type CCV

VialNumber 1102

Sample Name CCV 1851020

Data File Name 127_CCV.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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TuneFileTuneStep

QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

83.5

86.4

94.4

91.5

95.1

Lower Limit

80

80

80

80

%Recovery

74.0

76.6

76.1

82.2

80.31651677

11578680

8399524

13455788

5614830

6897655

1.34

1.23

0.93

0.95

0.53

Reference CPS

3556169

97722

1928596

243521

%RSD

0.29

0.64

1.38

0.36

0.761325763

9670619

7254667

12702978

5135396

6561849

3

2

3

2

3

CPS

2629828

74891

1466969

200056

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

96.6

103.8

98.9

104.5

106.0

101.2

103.9

104.1

101.0

101.7

99.8

90.8

95.9

97.3

97.6

92.1

99.8

98.8

98.7

104.0

98.1

94.0

92.5

101.5

103.4

107.1

109.0

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.31917

103.81158

98.88470

104.53641

105.98692

101.16127

103.90620

104.13623

101.02000

10.17314

99.80592

90.78306

95.87370

97.26878

97.59317

92.13556

99.84954

19.76846

98.66375

104.00840

49.03022

93.99227

92.46142

50.75323

103.41053

107.08604

10.89693

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.03052

0.47006

-0.01041

-0.00629

0.02637

-0.02318

0.00935

0.03444

-0.05781

0.02772

0.00177

0.32241

0.03125

0.05780

0.42442

0.69396

2.16251

4.63356

0.58571

0.05577

Meas Value

0.12536

0.02037

6.65386

8.50632

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T06:11:53-06:00

Type CCB

VialNumber 4

Sample Name CCB 1843378

Data File Name 128_CCB.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 6:16 AM on:12/14/2019

QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

87.3

86.9

95.2

92.8

97.8

Lower Limit

80

80

80

80

%Recovery

79.0

77.4

78.7

81.3

81.51651677

11578680

8399524

13455788

5614830

6897655

0.53

0.30

0.35

0.42

0.70

Reference CPS

3556169

97722

1928596

243521

%RSD

0.97

0.23

0.64

2.27

0.811346608

10106600

7303229

12810268

5211009

6747242

3

2

3

2

3

CPS

2808789

75650

1518431

197866

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.04015

-0.04885

0.04099

0.05972

0.01486

0.06697

0.04192

0.53034

0.00821

0.00123

0.21271

0.00017

0.02734

0.03135

0.03033

0.02918

0.01368

0.00176

0.01665

0.03465

0.02989

0.03341

0.03370

0.47006

0.03036

0.02709

0.03320

0.00450

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

3.54221

-0.00959

0.06733

0.26700

-0.03102

0.04391

0.10027

1.49988

-0.02742

0.77625

40.24160

0.43460

-0.11203

0.08096

0.03977

3.75139

FinalConcentration

0.56473

-0.00563

8.86257

67.14705

2.66435

4.83262

23.49116

7.35523

1.77110

-0.00480

0.03366

0.13350

-0.01551

0.02195

0.05013

0.74994

-0.01371

0.38812

20.12080

0.21730

-0.05601

0.04048

0.01989

1.87569

Meas Value

0.28237

-0.00282

4.43128

33.57352

1.33218

2.41631

11.74558

3.67762

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 079CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 452929

Operator LP 7700

Acq Date Time 2019-12-14T06:18:37-06:00

Type Sample

VialNumber 3209

Sample Name MB 160-452929/1-A

Data File Name 129SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

FAILED

FAILED

FAILED

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

96.4

Lower Limit

80

80

80

80

80

80

80

80

82.4

82.7

86.6

87.8

95.9

91.6

1651677

11578680

8399524

13455788

5614830

6897655

0.63

0.57

0.78

0.31

0.82

Reference CPS

3556169

97722

1928596

243521

7371820

12907680

5140428

6650031

%RSD

0.29

1.36

0.60

1.58

0.24

3

2

3

CPS

2790236

76012

1520342

200565

1365258

10027923

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

78.5

77.8

78.8

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.01070

-0.00160

0.05313

0.00772

0.10129

0.05270

0.13614

-0.01046

-0.01291

0.10979

0.02621

0.21029

-0.00904

-0.05259

-0.00174

1.39777

-0.01158

-0.01306

-0.01326

-0.01148

0.00102

-0.00276

-0.01208

0.26077

0.01554

0.26700

-0.12483

-0.01332

-0.00535

-0.00080

0.02657

0.00386

0.05064

0.02635

0.06807

-0.00523

-0.00645

0.05489

0.01310

0.10514

-0.00452

-0.02630

-0.00087

0.69889

-0.00579

-0.00653

-0.00663

-0.00574

0.00051

-0.00138

-0.00604

0.13038

0.00777

0.13350

-0.06242

-0.00666

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1026.17009

1.59253

1042.67953

976.37628

932.31766

436.03305

1042.37101

0.00686

984.35328

1019.22839

1091.05206

10166.63626

1030.48091

1030.05737

10650.75513

10225.72295

911.26259

9820.81083

10528.52041

1010.16747

FinalConcentration

101.58521

98.06140

207.64691

10786.04750

513.08505

0.79627

521.33976

488.18814

466.15883

218.01652

521.18551

0.00343

492.17664

509.61419

545.52603

5083.31813

515.24045

515.02868

5325.37757

5112.86147

455.63129

4910.40542

5264.26020

505.08373

Meas Value

50.79261

49.03070

103.82345

5393.02375

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T06:25:21-06:00

Type Sample

VialNumber 3210

Sample Name LCS 160-452929/2-A

Data File Name 130SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

82.8

85.6

95.0

87.8

94.3

Lower Limit

80

80

80

80

%Recovery

72.8

75.3

75.7

78.4

80.41651677

11578680

8399524

13455788

5614830

6897655

1.65

0.23

1.30

0.07

1.80

Reference CPS

3556169

97722

1928596

243521

%RSD

0.92

0.70

2.53

0.37

1.161327658

9586345

7185978

12777926

4932060

6502729

3

2

3

2

3

CPS

2589066

73599

1459503

190881

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

206.12252

1025.59659

1019.86229

1048.22527

1067.09537

1.31573

0.79725

1058.79024

0.01273

0.05475

0.00252

935.47192

1.40780

0.03370

-0.00519

0.01441

982.04898

199.63760

999.01763

1026.48450

505.53365

0.00215

0.00231

1.59253

523.60503

-0.01655

0.03174

0.05824

103.06126

512.79829

509.93114

524.11263

533.54768

0.65786

0.39862

529.39512

0.00637

0.02738

0.00126

467.73596

0.70390

0.01685

-0.00260

0.00720

491.02449

99.81880

499.50881

513.24225

252.76683

0.00107

0.00115

0.79627

261.80252

-0.00827

0.01587

0.02912

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.15978

-0.20837

0.34864

4.09354

0.22901

0.18301

1.04030

0.03264

0.07584

2.89563

2.62490

81.11450

0.02972

0.16381

20.89546

105.31337

25.56627

32.14533

113.54080

2.07428

FinalConcentration

0.31118

0.00278

5.24901

97.40138

0.07989

-0.10418

0.17432

2.04677

0.11451

0.09150

0.52015

0.01632

0.03792

1.44781

1.31245

40.55725

0.01486

0.08191

10.44773

52.65669

12.78314

16.07267

56.77040

1.03714

Meas Value

0.15559

0.00139

2.62451

48.70069

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T06:32:07-06:00

Type Sample

VialNumber 3211

Sample Name 160-36453-A-24-A

Data File Name 131SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 6:37 AM on:12/14/2019

QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

87.1

87.3

97.3

91.9

96.4

Lower Limit

80

80

80

80

%Recovery

77.4

77.4

79.1

82.8

83.31651677

11578680

8399524

13455788

5614830

6897655

0.34

0.61

0.59

0.24

1.13

Reference CPS

3556169

97722

1928596

243521

%RSD

0.44

1.54

1.53

1.62

0.541376633

10088186

7335899

13089177

5159742

6648442

3

2

3

2

3

CPS

2750787

75675

1524947

201559

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.30163

0.06347

0.21169

0.43326

0.02545

-0.02342

0.00228

2.68279

-0.01077

0.02889

-0.02854

2.80199

0.01452

0.06261

-0.00622

0.03815

0.00998

0.01233

0.04299

0.39576

0.09624

-0.07871

0.01182

-0.20837

0.07111

-0.01713

-0.01343

0.00137

0.15081

0.03173

0.10585

0.21663

0.01272

-0.01171

0.00114

1.34139

-0.00539

0.01445

-0.01427

1.40100

0.00726

0.03130

-0.00311

0.01907

0.00499

0.00616

0.02150

0.19788

0.04812

-0.03935

0.00591

-0.10418

0.03555

-0.00856

-0.00672

0.00068

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.26564

-1.32862

0.05685

7.80735

0.06218

2.65125

1.03860

-0.03360

-0.77214

2.52032

2.40462

72.37589

0.00177

0.38432

19.47411

103.16971

38.05492

61.71842

140.84616

2.82734

FinalConcentration

1.76561

-0.02019

7.51895

162.57299

0.02656

-0.13286

0.00568

0.78074

0.00622

0.26513

0.10386

-0.00336

-0.07721

0.25203

0.24046

7.23759

0.00018

0.03843

1.94741

10.31697

3.80549

6.17184

14.08462

0.28273

Meas Value

0.17656

-0.00202

0.75189

16.25730

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 10

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T06:38:52-06:00

Type Sample

VialNumber 3212

Sample Name 160-36453-A-24-A SD

Data File Name 132SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 6:44 AM on:12/14/2019

QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

86.7

88.0

96.2

91.8

96.4

Lower Limit

80

80

80

80

%Recovery

80.0

77.7

79.5

81.4

83.31651677

11578680

8399524

13455788

5614830

6897655

0.41

0.76

0.40

0.29

1.35

Reference CPS

3556169

97722

1928596

243521

%RSD

1.06

1.23

0.43

1.68

0.941375619

10042059

7392940

12946756

5153520

6646606

3

2

3

2

3

CPS

2844141

75968

1532823

198261

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.33604

-0.37064

0.36854

0.47496

0.04925

-0.11985

-0.10469

2.91650

-0.04916

0.00797

-0.21901

2.92547

-0.02146

0.00465

-0.05683

-0.01838

0.01265

0.00201

0.08636

0.43227

0.24697

-0.45941

-0.03865

-1.32862

-0.14717

-0.07516

-0.06253

0.00742

0.03360

-0.03706

0.03685

0.04750

0.00492

-0.01199

-0.01047

0.29165

-0.00492

0.00080

-0.02190

0.29255

-0.00215

0.00047

-0.00568

-0.00184

0.00127

0.00020

0.00864

0.04323

0.02470

-0.04594

-0.00386

-0.13286

-0.01472

-0.00752

-0.00625

0.00074

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1043.39487

0.50105

1059.72101

986.07283

946.03072

465.76615

1040.01876

0.03243

1008.32923

1032.40137

1101.34634

10329.87747

1046.03218

1083.94569

10854.15315

10542.42481

974.84986

9976.39934

10480.70691

1005.10685

FinalConcentration

102.50852

98.03692

202.02599

11118.29664

521.69744

0.25053

529.86051

493.03642

473.01536

232.88307

520.00938

0.01621

504.16462

516.20069

550.67317

5164.93874

523.01609

541.97285

5427.07658

5271.21241

487.42493

4988.19967

5240.35345

502.55343

Meas Value

51.25426

49.01846

101.01299

5559.14832

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T06:45:34-06:00

Type Sample

VialNumber 3301

Sample Name 160-36453-A-24-B MS

Data File Name 133SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 6:50 AM on:12/14/2019

QC Flag

FAILED

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

83.6

85.1

94.9

87.7

93.2

Lower Limit

80

80

80

80

%Recovery

74.0

75.5

77.2

78.5

81.01651677

11578680

8399524

13455788

5614830

6897655

0.42

0.73

0.27

0.80

1.24

Reference CPS

3556169

97722

1928596

243521

%RSD

0.40

0.71

0.28

1.28

0.251337751

9674703

7151223

12771290

4921862

6429834

3

2

3

2

3

CPS

2633338

73757

1488219

191273

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

208.12015

1034.78053

1026.00057

1054.97826

1077.35660

0.30153

0.63425

1057.38882

0.01050

0.00938

-0.04136

954.81509

1.48435

0.13136

0.00725

0.06440

985.97609

201.08999

999.48113

999.84469

504.77898

0.11044

0.01012

0.50105

526.11147

-0.01802

0.02798

0.06487

104.06008

517.39027

513.00029

527.48913

538.67830

0.15076

0.31713

528.69441

0.00525

0.00469

-0.02068

477.40755

0.74218

0.06568

0.00362

0.03220

492.98805

100.54500

499.74056

499.92234

252.38949

0.05522

0.00506

0.25053

263.05573

-0.00901

0.01399

0.03244

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1036.51417

0.27207

1048.39543

981.09781

944.82797

458.84814

1039.63892

0.02357

994.31411

1019.77128

1086.89485

10234.56508

1029.88934

1072.65891

10625.66230

10413.36689

981.47228

9886.28911

10361.47514

999.75360

FinalConcentration

102.38062

96.78113

200.99595

10874.18142

518.25709

0.13604

524.19772

490.54890

472.41398

229.42407

519.81946

0.01178

497.15705

509.88564

543.44743

5117.28254

514.94467

536.32945

5312.83115

5206.68344

490.73614

4943.14456

5180.73757

499.87680

Meas Value

51.19031

48.39057

100.49797

5437.09071

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T06:52:16-06:00

Type Sample

VialNumber 3302

Sample Name 160-36453-A-24-C MSD

Data File Name 134SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 6:57 AM on:12/14/2019

QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

84.1

86.5

96.9

88.7

94.0

Lower Limit

80

80

80

80

%Recovery

75.0

77.3

79.0

80.4

82.11651677

11578680

8399524

13455788

5614830

6897655

0.38

0.57

1.46

0.72

0.46

Reference CPS

3556169

97722

1928596

243521

%RSD

0.89

0.76

0.48

0.73

0.901356239

9742082

7267084

13033128

4980299

6483638

3

2

3

2

3

CPS

2667946

75562

1522715

195827

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

206.76161

1025.93744

1007.08174

1047.99462

1068.08577

0.16543

0.58701

1061.36688

0.01121

0.00192

-0.04314

933.37882

1.48222

0.13525

0.01062

0.06390

966.73141

200.38446

1003.97947

996.95687

504.35048

0.08079

0.01193

0.27207

523.65151

-0.01824

0.02657

0.04822

103.38080

512.96872

503.54087

523.99731

534.04288

0.08272

0.29350

530.68344

0.00561

0.00096

-0.02157

466.68941

0.74111

0.06763

0.00531

0.03195

483.36571

100.19223

501.98973

498.47844

252.17524

0.04040

0.00596

0.13604

261.82576

-0.00912

0.01328

0.02411

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

96.25393

0.33151

60.78635

406.22737

195.25896

93.74784

107.39401

0.03273

200.09858

209.37909

87.43642

1124.14757

40.26779

107.08527

1077.70322

1156.23360

2009.12511

2017.33712

4251.46928

103.21750

FinalConcentration

103.31553

10.13474

2108.97070

2204.49503

48.12697

0.16576

30.39318

203.11368

97.62948

46.87392

53.69701

0.01637

100.04929

104.68955

43.71821

562.07378

20.13390

53.54263

538.85161

578.11680

1004.56256

1008.66856

2125.73464

51.60875

Meas Value

51.65776

5.06737

1054.48535

1102.24752

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T06:59:00-06:00

Type Sample

VialNumber 3303

Sample Name 160-36453-A-24-A PDS

Data File Name 135SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 7:04 AM on:12/14/2019

QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

86.4

87.1

96.9

90.3

95.1

Lower Limit

80

80

80

80

%Recovery

77.2

77.9

79.5

84.6

84.51651677

11578680

8399524

13455788

5614830

6897655

0.38

0.84

0.80

0.83

0.43

Reference CPS

3556169

97722

1928596

243521

%RSD

0.94

1.84

0.87

1.08

0.491395361

10002331

7317365

13042639

5069659

6556464

3

2

3

2

3

CPS

2745275

76098

1533683

205947

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

39.80665

60.59667

0.24509

43.31306

19.42058

0.15251

0.78894

102.30678

-0.00718

0.02521

-0.04934

39.47746

0.03261

0.07108

-0.00492

0.03622

199.90165

38.83066

9.82474

38.62019

95.74711

-0.03902

0.01526

0.33151

99.29906

-0.01035

-0.01081

0.01017

19.90332

30.29833

0.12255

21.65653

9.71029

0.07625

0.39447

51.15339

-0.00359

0.01260

-0.02467

19.73873

0.01631

0.03554

-0.00246

0.01811

99.95082

19.41533

4.91237

19.31010

47.87355

-0.01951

0.00763

0.16576

49.64953

-0.00517

-0.00541

0.00508

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02034

-0.29498

0.17033

1.66154

0.09685

0.54930

0.25620

0.00766

0.00235

1.12177

1.18710

31.42992

0.02225

0.09826

10.47398

30.99339

17.40976

21.25808

62.57620

0.94450

FinalConcentration

0.73496

-0.00408

26.19145

42.91879

0.01017

-0.14749

0.08517

0.83077

0.04843

0.27465

0.12810

0.00383

0.00117

0.56088

0.59355

15.71496

0.01113

0.04913

5.23699

15.49670

8.70488

10.62904

31.28810

0.47225

Meas Value

0.36748

-0.00204

13.09572

21.45940

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T07:05:46-06:00

Type Sample

VialNumber 3304

Sample Name 160-36457-A-216-D

Data File Name 136SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 7:10 AM on:12/14/2019

QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

87.0

87.3

97.0

90.6

95.3

Lower Limit

80

80

80

80

%Recovery

77.8

77.6

79.2

82.8

84.21651677

11578680

8399524

13455788

5614830

6897655

0.22

0.75

0.52

0.45

1.31

Reference CPS

3556169

97722

1928596

243521

%RSD

0.74

1.37

0.39

1.14

0.511390920

10077336

7331618

13058141

5086328

6573922

3

2

3

2

3

CPS

2766689

75806

1528403

201662

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.17385

0.03303

0.11116

0.12715

-0.00118

-0.02990

-0.01936

1.24995

-0.01076

0.00433

-0.06938

1.27360

0.00231

0.02762

-0.00737

0.01358

-0.00154

0.01058

0.01000

0.42644

0.05860

-0.07883

0.00075

-0.29498

0.00508

-0.01430

-0.01162

0.00142

0.08692

0.01652

0.05558

0.06358

-0.00059

-0.01495

-0.00968

0.62497

-0.00538

0.00217

-0.03469

0.63680

0.00116

0.01381

-0.00368

0.00679

-0.00077

0.00529

0.00500

0.21322

0.02930

-0.03941

0.00037

-0.14749

0.00254

-0.00715

-0.00581

0.00071

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.12312

-0.28527

0.41052

8.37573

0.09156

0.00808

16.67937

0.14319

0.31855

0.37994

4.70910

216.27887

0.20494

0.23496

57.11565

266.99724

44.67314

70.91638

303.78294

4.50337

FinalConcentration

0.52618

0.00859

14.63773

222.39225

0.06156

-0.14264

0.20526

4.18787

0.04578

0.00404

8.33968

0.07159

0.15928

0.18997

2.35455

108.13944

0.10247

0.11748

28.55783

133.49862

22.33657

35.45819

151.89147

2.25168

Meas Value

0.26309

0.00429

7.31886

111.19613

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T07:12:28-06:00

Type Sample

VialNumber 3305

Sample Name 160-36457-A-217-B

Data File Name 137SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

87.7

88.0

96.6

91.5

95.4

Lower Limit

80

80

80

80

%Recovery

80.0

78.4

81.0

82.7

84.61651677

11578680

8399524

13455788

5614830

6897655

0.91

1.06

0.38

0.32

0.59

Reference CPS

3556169

97722

1928596

243521

%RSD

0.29

0.20

0.61

0.71

0.311396726

10157668

7392775

12995584

5138002

6581159

3

2

3

2

3

CPS

2846167

76638

1561705

201409

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.08750

0.34007

0.08780

0.11348

0.07660

-0.02395

-0.02950

0.59107

-0.01108

0.00078

-0.07029

14.53943

0.12065

0.33924

0.03417

0.18351

0.02811

0.00426

0.00926

0.81344

0.05292

-0.09188

0.03435

-0.28527

0.03980

-0.01235

-0.01357

0.00269

0.04375

0.17003

0.04390

0.05674

0.03830

-0.01198

-0.01475

0.29554

-0.00554

0.00039

-0.03515

7.26972

0.06033

0.16962

0.01708

0.09175

0.01406

0.00213

0.00463

0.40672

0.02646

-0.04594

0.01718

-0.14264

0.01990

-0.00618

-0.00678

0.00135

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.03087

-0.28840

0.25980

2.04195

-0.02213

-0.24494

0.42154

0.02504

-0.04925

1.00990

1.40082

45.65795

0.00876

0.46959

13.65332

57.56320

26.40747

25.72902

80.57882

1.28828

FinalConcentration

0.28871

-0.00645

7.71885

72.65591

0.01544

-0.14420

0.12990

1.02097

-0.01107

-0.12247

0.21077

0.01252

-0.02462

0.50495

0.70041

22.82897

0.00438

0.23479

6.82666

28.78160

13.20374

12.86451

40.28941

0.64414

Meas Value

0.14435

-0.00323

3.85943

36.32795

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T07:19:15-06:00

Type Sample

VialNumber 3306

Sample Name 160-36457-A-218-B

Data File Name 138SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

86.8

87.9

95.2

92.2

95.8

Lower Limit

80

80

80

80

%Recovery

80.6

77.0

79.5

82.6

83.21651677

11578680

8399524

13455788

5614830

6897655

0.92

0.60

1.09

0.13

0.52

Reference CPS

3556169

97722

1928596

243521

%RSD

0.65

1.31

0.75

1.70

0.201375002

10046604

7383331

12816253

5179438

6605816

3

2

3

2

3

CPS

2867034

75252

1533537

201116

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.02935

0.21357

0.07664

0.03039

0.01749

-0.02248

-0.04151

0.18953

-0.01076

0.00648

-0.06707

1.62104

0.01645

0.04810

-0.00571

0.02527

-0.00353

0.00113

0.00301

0.35409

0.03596

-0.09188

0.00214

-0.28840

-0.06774

-0.01987

-0.01500

0.00184

0.01467

0.10679

0.03832

0.01519

0.00874

-0.01124

-0.02076

0.09477

-0.00538

0.00324

-0.03353

0.81052

0.00823

0.02405

-0.00285

0.01263

-0.00177

0.00057

0.00150

0.17704

0.01798

-0.04594

0.00107

-0.14420

-0.03387

-0.00993

-0.00750

0.00092

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

96.1

77.5

99.5

102.9

106.0

101.8

106.0

99.1

97.6

97.4

101.9

109.9

109.6

103.2

109.4

105.7

107.8

100.6

100.9

102.2

101.7

%Recovery

102.1

100.9

99.1

112.5

5

25

5

3

20

10

5

5

5

10

10

4

50

2

5

50

50

100

100

200

5

ExpectedValue

5

0.5

100

100

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

4.80266

19.37390

4.97346

3.08705

21.20937

10.18132

5.30113

4.95281

4.87865

9.73868

10.18526

4.39778

54.78282

2.06462

5.47232

52.87268

53.89675

100.60299

100.92677

204.49750

5.08573

Meas Value

5.10317

0.50450

99.08887

112.49503

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T07:26:00-06:00

Type CRI

VialNumber 1101

Sample Name CCVL 1851019

Data File Name 139LCCV.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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TuneFileTuneStep

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

87.0

87.0

93.9

91.3

95.4

Lower Limit

80

80

80

80

%Recovery

80.1

78.4

78.6

81.3

81.71651677

11578680

8399524

13455788

5614830

6897655

0.59

0.34

1.06

0.47

0.46

Reference CPS

3556169

97722

1928596

243521

%RSD

0.46

1.41

0.57

0.33

0.181349593

10079030

7306511

12629234

5127912

6581094

3

2

3

2

3

CPS

2849418

76613

1515899

197996

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

89.1

90.2

87.4

84.5

94.3

83.2

72.6

91.9

91.1

99.2

87.5

92.9

87.4

88.8

90.7

90.8

92.3

95.4

92.1

93.6

93.8

83.9

84.0

99.5

102.8

100.5

105.8

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.78160

2.70619

17.47005

1.69053

0.94322

8.32005

7.26429

4.59733

9.10863

0.99198

4.37515

1.85734

1.74899

8.87581

1.81493

1.81658

9.23078

1.90754

0.46025

1.87235

4.68944

8.39073

0.84017

4.97346

10.28182

10.05242

0.52892

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

96.2

98.3

101.8

97.0

104.6

100.3

104.9

106.5

103.4

100.2

100.4

102.8

103.1

95.6

102.0

104.1

105.1

100.4

97.5

103.2

101.3

%Recovery

102.4

100.4

99.3

106.3

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

96.15311

49.13216

50.88136

96.99992

104.61474

100.26882

52.43015

106.46071

103.42558

100.22269

100.38293

102.75475

2577.89486

95.56048

101.96395

2601.89058

2628.69175

2511.14593

2438.38779

2580.14828

101.28913

Meas Value

102.40236

100.43422

198.68808

2656.76493

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T07:32:41-06:00

Type CCV

VialNumber 1102

Sample Name CCV 1851020

Data File Name 140_CCV.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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TuneFileTuneStep

QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

84.5

86.3

94.9

89.8

94.3

Lower Limit

80

80

80

80

%Recovery

77.5

77.4

78.6

84.1

80.91651677

11578680

8399524

13455788

5614830

6897655

1.06

0.34

0.30

0.74

1.14

Reference CPS

3556169

97722

1928596

243521

%RSD

0.12

0.48

0.78

0.42

0.631336757

9782664

7250279

12764014

5043613

6501111

3

2

3

2

3

CPS

2755513

75635

1515491

204803

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

94.6

103.7

101.4

104.9

106.0

102.3

103.4

103.8

101.0

102.1

98.7

91.6

97.9

99.1

99.6

93.4

99.2

97.8

97.2

103.1

97.0

94.1

93.8

101.8

101.2

106.6

106.9

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

18.92780

103.67334

101.36263

104.92017

105.95023

102.33583

103.37991

103.83896

101.04132

10.20689

98.70292

91.59820

97.88339

99.05667

99.64876

93.36699

99.24751

19.56078

97.15059

103.14904

48.48615

94.11132

93.81848

50.88136

101.24907

106.61138

10.69432

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.01411

0.38700

-0.03192

-0.04398

0.01619

0.05823

0.00231

0.00750

-0.08564

-0.00741

-0.02841

-0.18041

0.00691

0.00597

-0.28391

0.07106

0.90221

5.15254

-0.09633

0.02350

Meas Value

0.17322

0.01261

3.34665

6.61197

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T07:39:26-06:00

Type CCB

VialNumber 4

Sample Name CCB 1843378

Data File Name 141_CCB.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

86.8

87.0

95.5

92.1

96.0

Lower Limit

80

80

80

80

%Recovery

80.6

78.8

80.6

82.6

82.31651677

11578680

8399524

13455788

5614830

6897655

0.85

0.68

0.30

0.67

0.28

Reference CPS

3556169

97722

1928596

243521

%RSD

0.84

0.66

0.89

1.24

0.321358572

10049764

7303509

12848939

5169997

6622426

3

2

3

2

3

CPS

2865442

77005

1553965

201092

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.04012

-0.04529

0.03910

0.04919

0.00637

0.04491

0.02183

0.54901

0.00556

-0.00117

0.19900

-0.00280

0.00698

0.00687

0.00794

0.01196

0.00341

0.00052

0.00925

0.04395

0.02859

0.07338

0.01731

0.38700

0.04009

0.00758

0.00725

0.00289

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.08204

0.29499

1.11499

1.68909

-0.02528

0.29892

0.28112

0.00485

0.13639

0.59413

1.73263

24.54065

0.01766

0.09192

10.95211

36.71644

24.66530

19.71001

37.43050

0.98755

FinalConcentration

0.42480

0.00639

3.74176

79.38403

0.04102

0.14749

0.55750

0.84455

-0.01264

0.14946

0.14056

0.00242

0.06820

0.29706

0.86632

12.27033

0.00883

0.04596

5.47605

18.35822

12.33265

9.85500

18.71525

0.49378

Meas Value

0.21240

0.00319

1.87088

39.69202

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T07:46:12-06:00

Type Sample

VialNumber 3307

Sample Name 160-36457-A-219-B

Data File Name 142SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

85.9

87.1

95.7

90.9

95.1

Lower Limit

80

80

80

80

%Recovery

78.2

77.6

79.2

82.7

83.71651677

11578680

8399524

13455788

5614830

6897655

0.61

0.74

0.89

0.20

0.37

Reference CPS

3556169

97722

1928596

243521

%RSD

0.42

0.90

0.66

1.21

0.651382243

9948206

7315535

12880214

5103562

6560067

3

2

3

2

3

CPS

2780709

75833

1527169

201300

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)
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QC ISTD Table
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3
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3

3

2

2

2

3
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3

2

2
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.03697

0.02127

0.17666

1.93094

-0.05682

-0.06706

0.26789

0.00090

0.07708

3.06846

0.76820

34.86111

0.00910

0.06926

9.72849

33.26534

19.84615

31.94538

63.77706

0.96369

FinalConcentration

0.44916

-0.00725

1.53110

56.43219

0.01848

0.01064

0.08833

0.96547

-0.02841

-0.03353

0.13394

0.00045

0.03854

1.53423

0.38410

17.43055

0.00455

0.03463

4.86425

16.63267

9.92308

15.97269

31.88853

0.48184

Meas Value

0.22458

-0.00363

0.76555

28.21610

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step
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3

3
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72
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ISTD

6

6

6

45
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78
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24
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39
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47

m/z
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9
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Se

Sr

Y

V

Cr

Mn

Fe
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Ni

Mg
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P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T07:52:58-06:00

Type Sample

VialNumber 3308

Sample Name 160-36457-A-220-B

Data File Name 143SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)
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Li (IS)

Sc (IS)
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Ge (IS)

Upper Limit
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95.9
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Lower Limit
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%Recovery

79.5

77.4

79.2
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11578680

8399524

13455788

5614830
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0.46
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1.73

0.23

Reference CPS
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243521
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QC ISTD Table
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02844

-0.12789

0.19358

1.25687

-0.02104

-0.13344

0.21129

-0.00390

0.03042

0.40582

0.99602

17.23362

-0.01302

0.06454

10.12216

37.55729

24.34079

27.60707

64.79589

0.62334

FinalConcentration

0.31911

-0.00914

-0.54395

119.04160

0.01422

-0.06395

0.09679

0.62844

-0.01052

-0.06672

0.10564

-0.00195

0.01521

0.20291

0.49801

8.61681

-0.00651

0.03227

5.06108

18.77864

12.17039

13.80354

32.39795

0.31167

Meas Value

0.15956

-0.00457

-0.27197

59.52080

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9
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23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T07:59:42-06:00

Type Sample

VialNumber 3309

Sample Name 160-36457-A-221-B

Data File Name 144SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

86.4

86.5

96.1

90.6

95.6

Lower Limit

80

80

80

80

%Recovery

79.6

77.2

79.3

82.1

84.11651677

11578680

8399524

13455788

5614830

6897655

0.45

0.06

1.13

0.69

0.48

Reference CPS

3556169

97722

1928596

243521

%RSD

1.02

1.30

0.76

1.60

0.941388532

10006653

7266898

12927390

5084559

6597460

3

2

3

2

3

CPS

2832340

75435

1529073

199846

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400
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200
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5000
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400
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1000
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ug/l

ug/l
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ug/l
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ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.02378

-0.06832

0.03352

0.03105

-0.00833

0.01955

-0.02545

-0.06502

-0.01005

-0.00421

-0.04008

0.80569

-0.00235

0.01027

-0.01053

0.00996

-0.01156

-0.00338

-0.01117

0.21314

0.03170

-0.09188

-0.00211

-0.12789

-0.15317

-0.01655

-0.01265

0.00101

-0.01189

-0.03416

0.01676

0.01553

-0.00416

0.00978

-0.01273

-0.03251

-0.00503

-0.00210

-0.02004

0.40285

-0.00118

0.00513

-0.00526

0.00498

-0.00578

-0.00169

-0.00558

0.10657

0.01585

-0.04594

-0.00106

-0.06395

-0.07659

-0.00827

-0.00632

0.00050

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2
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3

3

3

3

3

2

2
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2
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193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep

Page 1 of 1 Printed at: 8:05 AM on:12/14/2019Page 616 of 1586



Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000
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5000
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5000
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2000

2000

50000
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100000

100000

100000

2000

High Value

1000
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50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02401

-0.15588

0.17495

1.96723

0.01434

0.05251

0.28751

0.00363

0.10081

0.93702

1.06370

31.14313

0.00487

0.09337

11.01816

46.91620

46.29221

22.51254

59.89383

0.85545

FinalConcentration

0.57824

-0.01007

-1.02193

336.12485

0.01200

-0.07794

0.08748

0.98361

0.00717

0.02626

0.14375

0.00182

0.05040

0.46851

0.53185

15.57157

0.00243

0.04669

5.50908

23.45810

23.14611

11.25627

29.94691

0.42772

Meas Value

0.28912

-0.00504

-0.51097

168.06242

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2
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3

Tune Step
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3

3
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72
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ISTD

6

6

6

45

90
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63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9
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23

Zr

Nb

Cu

Zn
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Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T08:06:27-06:00

Type Sample

VialNumber 3310

Sample Name 160-36457-A-222-B

Data File Name 145SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120
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80
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80
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Lower Limit
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80
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%Recovery

79.7

76.7

79.9

81.9

84.21651677

11578680

8399524

13455788

5614830

6897655

0.19

0.59

1.41

0.59

0.86

Reference CPS

3556169

97722

1928596

243521

%RSD

0.29

1.46

1.09

2.32

0.821390588

10046517

7323809

12960860

5099066

6551209

3

2

3

2

3

CPS

2835532

74972

1540010

199565

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf
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W

Re

Pt

Au
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Pr
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Te
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Mo

Ru

Rh
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2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.02598

-0.03275

0.03213

0.02889

0.00223

0.01293

-0.02023

-0.03934

-0.00996

0.00583

-0.05061

0.64245

-0.00084

0.01254

-0.01037

0.00875

-0.01053

0.00207

-0.00746

0.22835

0.03543

-0.06562

0.00095

-0.15588

-0.14712

-0.01506

-0.01246

0.00239

-0.01299

-0.01638

0.01607

0.01445

0.00112

0.00646

-0.01012

-0.01967

-0.00498

0.00292

-0.02531

0.32122

-0.00042

0.00627

-0.00519

0.00438

-0.00526

0.00104

-0.00373

0.11417

0.01772

-0.03281

0.00047

-0.07794

-0.07356

-0.00753

-0.00623

0.00119

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.05132

-0.19101

0.38556

3.39679

-0.09058

-0.17033

0.50724

0.02146

0.22255

8.10296

3.07683

96.19346

0.03741

0.25360

22.11535

83.97418

76.07078

33.31703

106.35479

1.64020

FinalConcentration

0.35729

-0.00441

-1.78542

242.04554

0.02566

-0.09550

0.19278

1.69840

-0.04529

-0.08517

0.25362

0.01073

0.11128

4.05148

1.53841

48.09673

0.01871

0.12680

11.05768

41.98709

38.03539

16.65851

53.17740

0.82010

Meas Value

0.17864

-0.00220

-0.89271

121.02277

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T08:13:14-06:00

Type Sample

VialNumber 3311

Sample Name 160-36457-A-223-B

Data File Name 146SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 8:18 AM on:12/14/2019

QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

86.5

87.4

95.8

90.1

94.7

Lower Limit

80

80

80

80

%Recovery

79.5

76.7

79.3

82.4

83.91651677

11578680

8399524

13455788

5614830

6897655

0.33

0.46

1.04

0.53

0.93

Reference CPS

3556169

97722

1928596

243521

%RSD

1.18

0.04

0.12

1.61

0.331386028

10016589

7339733

12894660

5060977

6531868

3

2

3

2

3

CPS

2825962

74951

1528466

200646

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.02984

0.00792

0.03088

0.02381

0.01964

0.00185

-0.02854

-0.12074

-0.01131

0.00190

-0.05714

1.46329

0.02225

0.07014

-0.00444

0.02921

-0.00482

0.00383

-0.00825

0.26985

0.02574

-0.09188

-0.00112

-0.19101

-0.13128

-0.02131

-0.01120

0.00144

-0.01492

0.00396

0.01544

0.01190

0.00982

0.00092

-0.01427

-0.06037

-0.00566

0.00095

-0.02857

0.73164

0.01113

0.03507

-0.00222

0.01460

-0.00241

0.00191

-0.00413

0.13492

0.01287

-0.04594

-0.00056

-0.09550

-0.06564

-0.01065

-0.00560

0.00072

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

Analyte

Li

Be

B

Na

Mg

Al

P

K

2000

200

2000

100

2000

2000

2000

5000

2000

1000

100000

2000

2000

2000

5000

100000

High Value

1000

1000

2000

50000

50000

100000

100000

100000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.15215

-0.00864

0.02323

-0.19158

-0.02636

0.08451

0.44261

3.90828

-0.03688

0.29488

87.76315

0.27284

0.03497

0.48193

0.59895

7.68356

FinalConcentration

0.46301

-0.01093

-2.80659

22.86476

3.45388

28.76821

22.33377

13.65186

0.07607

-0.00432

0.01161

-0.09579

-0.01318

0.04225

0.22130

1.95414

-0.01844

0.14744

43.88157

0.13642

0.01749

0.24097

0.29948

3.84178

Meas Value

0.23151

-0.00547

-1.40330

11.43238

1.72694

14.38410

11.16688

6.82593

3

2

2

2

2

2

2

2

2

2

3

3

2

2

2

2

Tune Step

3

3

3

2

2

2

2

2

72

72

72

72

72

72

72

72

72

72

45

45

45

45

72

72

ISTD

6

6

6

45

45

45

45

45

88

89

90

93

59

60

63

66

75

78

44

47

51

52

55

57

m/z

7

9

11

23

24

27

31

39

Sr

Y

Zr

Nb

Co

Ni

Cu

Zn

As

Se

Ca

Ti

V

Cr

Mn

Fe

B

Na

Mg

Al

P

K

ISTDRefDataFileName 079CALB.D

QC Analyte Table
Element

Li

Be

Dilution 2

Comment 453491

Operator LP 7700

Acq Date Time 2019-12-14T08:20:02-06:00

Type Sample

VialNumber 3312

Sample Name MB 160-453491/1-A

Data File Name 147SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 8:25 AM on:12/14/2019

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

QC Flag

FAILED

FAILED

FAILED

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

In (IS)

80

80

Upper Limit

120

120

120

120

120

120

120

94.1

Lower Limit

80

80

80

80

80

80

80

80

80.0

82.2

86.1

86.4

95.4

90.2

1651677

11578680

8399524

13455788

5614830

6897655

0.11

0.32

1.02

0.96

0.19

Reference CPS

3556169

97722

1928596

243521

7255789

12835492

5064796

6489374

%RSD

0.39

0.39

0.31

1.12

0.66

3

2

3

CPS

2806591

75484

1522994

194924

1356922

9969318

193

193

Tune Step

3

2

3

2

3

3

2

Ir (IS)

m/z

6

45

45

72

72

115

165

165

Ge (IS)

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

QC ISTD Table
Element

Li (IS)

Sc (IS)

Sc (IS)

%Recovery

78.9

77.2

79.0

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2000

200

2000

400

5000

2000

2000

200

2000

200

200

2000

200

200

2000

5000

200

200

200

200

20

400

2000

2000

1000

100

1000

200

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.01193

-0.00452

-0.06473

-0.03568

-0.02854

0.03658

0.02131

-0.00973

-0.01187

0.00396

-0.01123

-0.10090

-0.01035

-0.09188

-0.00758

0.09038

-0.00885

-0.00522

-0.01414

-0.01632

0.00074

-0.00314

-0.01407

0.19444

0.03500

-0.19158

-0.17439

-0.02013

-0.00596

-0.00226

-0.03237

-0.01784

-0.01427

0.01829

0.01065

-0.00487

-0.00593

0.00198

-0.00561

-0.05045

-0.00517

-0.04594

-0.00379

0.04519

-0.00442

-0.00261

-0.00707

-0.00816

0.00037

-0.00157

-0.00703

0.09722

0.01750

-0.09579

-0.08720

-0.01007

3

2

3

3

3

2

3

2

3

2

2

2

3

2

2

3

2

2

2

2

2

3

3

3

3

2

3

2

193

193

193

193

193

193

193

165

165

165

165

165

193

165

165

165

165

165

165

72

72

115

115

115

115

72

72

72

238

195

197

205

208

209

232

146

147

178

181

182

185

125

133

137

139

140

141

103

105

107

111

118

121

93

95

101

U

Pt

Au

Tl

Pb

Bi

Th

Nd

Sm

Hf

Ta

W

Re

Te

Cs

Ba

La

Ce

Pr

Rh

Pd

Ag

Cd

Sn

Sb

Nb

Mo

Ru

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1061.73868

0.82291

1061.66763

982.49992

943.03486

446.63034

1044.05064

0.00253

995.46062

1018.56264

1118.06535

10326.44781

1049.11600

1082.39077

10576.95792

10191.51233

988.04645

9809.35438

10476.38200

1017.38147

FinalConcentration

101.92302

96.10292

195.12415

10731.44678

530.86934

0.41145

530.83382

491.24996

471.51743

223.31517

522.02532

0.00127

497.73031

509.28132

559.03268

5163.22390

524.55800

541.19538

5288.47896

5095.75617

494.02322

4904.67719

5238.19100

508.69074

Meas Value

50.96151

48.05146

97.56207

5365.72339

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T08:26:44-06:00

Type Sample

VialNumber 3401

Sample Name LCS 160-453491/2-A

Data File Name 148SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

83.1

84.9

94.5

86.9

91.5

Lower Limit

80

80

80

80

%Recovery

75.8

77.4

77.4

78.4

80.21651677

11578680

8399524

13455788

5614830

6897655

0.30

0.14

0.69

0.78

0.28

Reference CPS

3556169

97722

1928596

243521

%RSD

0.55

0.68

0.42

2.12

1.051324896

9621656

7130224

12717792

4882006

6311067

3

2

3

2

3

CPS

2695742

75655

1492245

190803

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

209.71260

1040.68029

1029.56210

1062.48125

1088.76975

1.09316

0.74017

1071.11930

0.01224

0.00215

-0.05021

940.53727

1.40295

0.02756

-0.00525

0.00900

981.07791

198.48132

986.43102

1018.18463

507.60386

0.08414

-0.00711

0.82291

534.22790

-0.01507

0.02811

0.04235

104.85630

520.34014

514.78105

531.24063

544.38487

0.54658

0.37009

535.55965

0.00612

0.00108

-0.02510

470.26864

0.70148

0.01378

-0.00263

0.00450

490.53895

99.24066

493.21551

509.09232

253.80193

0.04207

-0.00356

0.41145

267.11395

-0.00754

0.01406

0.02118

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1059.80770

0.33167

1060.69667

989.39396

945.59682

454.07584

1035.97968

0.00851

988.69096

1016.05426

1098.72050

10354.26292

1055.08575

1117.70627

10630.02874

10351.22958

976.70959

9868.05410

10461.99013

1021.34207

FinalConcentration

101.56588

96.37542

199.04268

10813.04925

529.90385

0.16584

530.34833

494.69698

472.79841

227.03792

517.98984

0.00425

494.34548

508.02713

549.36025

5177.13146

527.54288

558.85313

5315.01437

5175.61479

488.35479

4934.02705

5230.99506

510.67104

Meas Value

50.78294

48.18771

99.52134

5406.52462

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 2

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T08:33:29-06:00

Type Sample

VialNumber 3402

Sample Name LCSD 160-453491/3-A

Data File Name 149SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 8:38 AM on:12/14/2019

QC Flag

FAILED

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

83.6

85.9

94.1

87.1

92.2

Lower Limit

80

80

80

80

%Recovery

76.5

77.4

78.4

79.2

81.51651677

11578680

8399524

13455788

5614830

6897655

0.41

0.48

1.17

0.87

1.04

Reference CPS

3556169

97722

1928596

243521

%RSD

1.06

0.53

0.46

0.26

1.181346433

9674829

7217934

12661179

4887787

6359286

3

2

3

2

3

CPS

2721911

75658

1512547

192929

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

207.22300

1029.14486

1029.18693

1042.13343

1066.38394

0.23908

0.56736

1060.87426

0.01344

-0.00782

-0.05876

948.71733

1.46783

0.02846

-0.00374

0.00422

987.08647

197.79602

993.16052

1019.96507

509.68580

0.02844

-0.00778

0.33167

530.51311

-0.01518

0.02772

0.04630

103.61150

514.57243

514.59347

521.06672

533.19197

0.11954

0.28368

530.43713

0.00672

-0.00391

-0.02938

474.35867

0.73392

0.01423

-0.00187

0.00211

493.54323

98.89801

496.58026

509.98253

254.84290

0.01422

-0.00389

0.16584

265.25655

-0.00759

0.01386

0.02315

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

6.52211

-0.56220

12.10308

1410.03427

6.57143

60.52849

356.61530

0.47837

-0.48009

26.99917

86.30698

13463.17312

69.72634

867.49807

14898.15811

172.96249

425121.81599

134228.76190

18300.22098

303.76774

FinalConcentration

9.35864

-0.01986

-2.71874

10108.01530

0.32611

-0.02811

0.60515

70.50171

0.32857

3.02642

17.83076

0.02392

-0.02400

1.34996

4.31535

673.15866

3.48632

43.37490

744.90791

8.64812

21256.09080

6711.43810

915.01105

15.18839

Meas Value

0.46793

-0.00099

-0.13594

505.40077

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 20

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T08:40:12-06:00

Type Sample

VialNumber 3403

Sample Name 680-177839-B-1-A

Data File Name 150SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 8:45 AM on:12/14/2019

QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

86.0

87.3

95.3

91.0

94.6

Lower Limit

80

80

80

80

%Recovery

79.3

78.5

78.9

80.4

80.31651677

11578680

8399524

13455788

5614830

6897655

0.71

0.28

0.46

0.95

0.96

Reference CPS

3556169

97722

1928596

243521

%RSD

0.83

1.21

0.38

0.87

0.921325692

9957396

7332618

12819457

5111782

6523959

3

2

3

2

3

CPS

2818784

76744

1522315

195735

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

4.32448

0.42267

2.25802

4.55949

1.43110

-0.09411

1.59950

842.39199

-0.08587

0.02166

-0.22680

26.22240

0.14157

-0.10933

-0.13701

-0.09076

0.28361

0.59767

0.93631

4.36750

4.77752

-0.52375

-0.10528

-0.56220

539.24646

-0.14374

-0.15750

0.03815

0.21622

0.02113

0.11290

0.22797

0.07155

-0.00471

0.07998

42.11960

-0.00429

0.00108

-0.01134

1.31112

0.00708

-0.00547

-0.00685

-0.00454

0.01418

0.02988

0.04682

0.21837

0.23888

-0.02619

-0.00526

-0.02811

26.96232

-0.00719

-0.00787

0.00191

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

6.36320

-12.97743

10.93842

1413.29604

6.16067

54.71442

335.31599

-0.11439

-6.01069

23.53375

90.21610

12680.89268

66.50704

819.25406

14067.49116

594.97365

385344.57308

122954.02121

18449.35479

298.61781

FinalConcentration

29.95453

0.03831

-160.55224

10120.21744

0.06363

-0.12977

0.10938

14.13296

0.06161

0.54714

3.35316

-0.00114

-0.06011

0.23534

0.90216

126.80893

0.66507

8.19254

140.67491

5.94974

3853.44573

1229.54021

184.49355

2.98618

Meas Value

0.29955

0.00038

-1.60552

101.20217

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 100

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T08:46:56-06:00

Type Sample

VialNumber 3404

Sample Name 680-177839-B-1-A SD

Data File Name 151SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 8:52 AM on:12/14/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

87.7

87.3

95.3

90.8

94.6

Lower Limit

80

80

80

80

%Recovery

81.4

79.3

80.5

81.2

82.61651677

11578680

8399524

13455788

5614830

6897655

0.25

0.59

0.11

0.93

0.76

Reference CPS

3556169

97722

1928596

243521

%RSD

0.60

0.56

0.12

0.85

0.691363510

10149714

7336417

12825838

5100977

6524017

3

2

3

2

3

CPS

2893171

77504

1553392

197839

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag
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P
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag
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Ir (IS)
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Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.05005

-0.04236

0.05501

0.07140

0.01167

0.05009

0.01770

0.53120

0.00703

0.00219

0.22897

0.00553

0.01729

0.01633

0.01881

0.01901

0.00839

0.00347

0.01346

0.04512

0.05835

0.04598

0.02154

0.38526

0.03955

0.01524

0.01946

0.00415

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

7.26261

16.98788

6.99566

1655.25347

2.61332

75.48036

395.02332

0.25973

0.09626

14.10505

95.54969

17809.15946

101.79942

953.60421

19433.85553

180.95900

464537.78556

211194.58817

21290.67540

325.98171

FinalConcentration

8.18099

0.00937

-6.19510

17985.74242

0.36313

0.84939

0.34978

82.76267

0.13067

3.77402

19.75117

0.01299

0.00481

0.70525

4.77748

890.45797

5.08997

47.68021

971.69278

9.04795

23226.88928

10559.72941

1064.53377

16.29909

Meas Value

0.40905

0.00047

-0.30976

899.28712

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 20

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T09:13:57-06:00

Type Sample

VialNumber 3405

Sample Name 680-177839-A-2-A

Data File Name 155SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

FAILED

FAILED

FAILED

FAILEDGe (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

86.4

87.5

95.6

90.3

94.5

Lower Limit

80

80

80

80

%Recovery

78.9

77.9

79.6

80.0

79.91651677

11578680

8399524

13455788

5614830

6897655

0.36

0.64

0.71

0.61

0.52

Reference CPS

3556169

97722

1928596

243521

%RSD

0.12

1.39

0.24

0.93

0.701320031

10005669

7348044

12864748

5068714

6518255

3

2

3

2

3

CPS

2805746

76110

1534761

194727

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.23420

-0.25904

0.61247

1.61551

0.73319

10.32115

2.60012

868.56744

-0.04671

0.09240

0.91921

27.90302

0.01076

-0.07542

-0.09564

-0.07723

-0.08054

0.23376

-0.00605

2.46646

4.08459

-0.52507

-0.01475

16.98788

619.07689

-0.14343

-0.07027

0.03402

0.01171

-0.01295

0.03062

0.08078

0.03666

0.51606

0.13001

43.42837

-0.00234

0.00462

0.04596

1.39515

0.00054

-0.00377

-0.00478

-0.00386

-0.00403

0.01169

-0.00030

0.12332

0.20423

-0.02625

-0.00074

0.84939

30.95384

-0.00717

-0.00351

0.00170

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

3.30365

2.22152

64.42310

1371.80604

2.22573

71.27997

352.38449

0.06099

0.82591

8.88562

50.30092

14030.51119

123.77091

840.62852

15759.75993

102.17288

464145.16055

177422.56934

18777.59788

325.13100

FinalConcentration

8.67645

-0.01560

-20.69105

8549.88433

0.16518

0.11108

3.22115

68.59030

0.11129

3.56400

17.61922

0.00305

0.04130

0.44428

2.51505

701.52556

6.18855

42.03143

787.98800

5.10864

23207.25803

8871.12847

938.87989

16.25655

Meas Value

0.43382

-0.00078

-1.03455

427.49422

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 20

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T09:20:41-06:00

Type Sample

VialNumber 3406

Sample Name 680-177839-A-3-A

Data File Name 156SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

86.6

86.7

94.9

89.9

93.7

Lower Limit

80

80

80

80

%Recovery

79.5

77.1

80.2

80.7

81.01651677

11578680

8399524

13455788

5614830

6897655

0.49

1.48

0.68

0.45

0.41

Reference CPS

3556169

97722

1928596

243521

%RSD

0.75

0.13

0.18

1.44

0.631338547

10023121

7281825

12766508

5049121

6465032

3

2

3

2

3

CPS

2826823

75315

1547282

196448

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.00131

0.53042

0.48367

0.84442

0.92108

2.87445

1.60718

611.72951

-0.07679

0.04447

0.36175

26.10407

0.00529

-0.09241

-0.11759

-0.07661

-0.12715

0.41667

-0.09467

1.31943

3.29454

-0.38746

0.00977

2.22152

476.03478

-0.14448

-0.07543

0.04244

-0.00007

0.02652

0.02418

0.04222

0.04605

0.14372

0.08036

30.58648

-0.00384

0.00222

0.01809

1.30520

0.00026

-0.00462

-0.00588

-0.00383

-0.00636

0.02083

-0.00473

0.06597

0.16473

-0.01937

0.00049

0.11108

23.80174

-0.00722

-0.00377

0.00212

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.91478

0.15481

3.42013

1740.28514

3.62298

94.86682

400.36238

-0.02699

1.13132

4.49726

91.19654

18641.02378

108.47333

915.04275

20228.69868

168.78438

546362.91583

206462.14768

21093.37597

385.40398

FinalConcentration

7.86231

-0.08106

-32.00896

9591.91383

0.09574

0.00774

0.17101

87.01426

0.18115

4.74334

20.01812

-0.00135

0.05657

0.22486

4.55983

932.05119

5.42367

45.75214

1011.43493

8.43922

27318.14579

10323.10738

1054.66880

19.27020

Meas Value

0.39312

-0.00405

-1.60045

479.59569

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 20

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T09:27:29-06:00

Type Sample

VialNumber 3407

Sample Name 680-177839-B-4-A

Data File Name 157SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

86.0

87.0

95.1

90.0

94.2

Lower Limit

80

80

80

80

%Recovery

79.1

78.4

79.6

80.3

80.31651677

11578680

8399524

13455788

5614830

6897655

0.70

0.78

0.96

0.35

1.02

Reference CPS

3556169

97722

1928596

243521

%RSD

0.04

0.65

1.05

0.37

0.511326364

9958307

7303463

12792161

5051384

6495508

3

2

3

2

3

CPS

2812404

76620

1535064

195465

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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ug/l
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-0.65893
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-0.15544

27.37262
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-0.01424
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0.03225
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-0.02622
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0.00774
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-0.00609
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3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.34581

-0.74614

4.80509

1976.77274

3.30480

90.02925

410.83387

-0.04228

1.54880

5.12351

113.30658

18061.41936

127.68716

915.45330

20759.48665

127.85141

532257.39857

175749.84531

21671.75330

379.35897

FinalConcentration

7.89193

-0.04437

-31.35313

8723.44782

0.06729

-0.03731

0.24025

98.83864

0.16524

4.50146

20.54169

-0.00211

0.07744

0.25618

5.66533

903.07097

6.38436

45.77266

1037.97433

6.39257

26612.86993

8787.49227

1083.58767

18.96795

Meas Value

0.39460

-0.00222

-1.56766

436.17239

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 20

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T09:34:14-06:00

Type Sample

VialNumber 3408

Sample Name 680-177839-B-5-A

Data File Name 158SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

88.2

87.5

96.1

90.1

94.7

Lower Limit

80

80

80

80

%Recovery

79.7

79.3

80.5

81.5

81.71651677

11578680

8399524

13455788

5614830

6897655

0.22

0.60

0.71

0.68

0.18

Reference CPS

3556169

97722

1928596

243521

%RSD

0.74

0.27

0.15

0.52

0.911350061

10216264

7353361

12929499

5058634

6532836

3

2

3

2

3

CPS

2834555

77471

1552377

198510

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd
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5000
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5000
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1000
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200
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20

ug/l
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ug/l
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ug/l
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ug/l
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ug/l

ug/l

ug/l
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-0.19553

-0.61790

0.43748

0.48568

0.74622

0.92090

1.06010
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-0.09238

-0.01862

-0.27542

29.13057

-0.06964

-0.12131

-0.13256

-0.08754

-0.12748

0.35565

-0.02301

4.30359

2.84332

-0.91881

0.00140

-0.74614
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-0.12515
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-0.00978

-0.03090

0.02187

0.02428

0.03731

0.04605

0.05301

48.42619

-0.00462

-0.00093

-0.01377

1.45653

-0.00348

-0.00607

-0.00663

-0.00438

-0.00637

0.01778

-0.00115

0.21518

0.14217

-0.04594

0.00007

-0.03731

32.03198

-0.00799

-0.00626

0.00250

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.26947

-1.28095

7.03749

1356.56302

1.95472

82.12612

350.10842

0.34449

1.87020

4.97548

71.85866

15105.50543

91.15385

987.36372

17215.23591

95.51218

444108.04161

197243.47021

17565.55556

320.97366

FinalConcentration

7.72531

-0.04114

-37.61220

18164.59918

0.06347

-0.06405

0.35187

67.82815

0.09774

4.10631

17.50542

0.01722

0.09351

0.24877

3.59293

755.27527

4.55769

49.36819

860.76180

4.77561

22205.40208

9862.17351

878.27778

16.04868

Meas Value

0.38627

-0.00206

-1.88061

908.22996

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 20

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T09:41:02-06:00

Type Sample

VialNumber 3409

Sample Name 680-177839-A-6-A

Data File Name 159SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

87.6

87.8

96.0

90.7

94.9

Lower Limit

80

80

80

80

%Recovery

80.5

79.0

81.2

80.8

81.91651677

11578680

8399524

13455788

5614830

6897655

0.77

0.75

0.15

0.93

0.58

Reference CPS

3556169

97722

1928596

243521

%RSD

0.13

1.32

0.47

1.19

1.201353214

10141349

7373995

12922894

5094009

6546273

3

2

3

2

3

CPS

2861924

77229

1566299

196683

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200
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2000

200
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5000
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2000

400
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1000
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20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.28174

-0.77709

0.30516

0.33087

0.73387

0.60978

0.85600

599.47484

-0.06851

-0.00969

-0.41135

24.69967

0.12351

-0.11038

-0.13258

-0.09086

-0.09825

0.08645

0.00172

1.32201

3.69079

-0.52771

0.00865

-1.28095

530.83981

-0.12007

-0.10328

0.00661

-0.01409

-0.03885

0.01526

0.01654

0.03669

0.03049

0.04280

29.97374

-0.00343

-0.00048

-0.02057

1.23498

0.00618

-0.00552

-0.00663

-0.00454

-0.00491

0.00432

0.00009

0.06610

0.18454

-0.02639

0.00043

-0.06405

26.54199

-0.00600

-0.00516

0.00033

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193
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165
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115
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.21639

-1.44901

5.96129

1292.74799

2.81118

73.24559

334.00881

0.25355

2.53003

11.02177

53.81135

14755.73197

190.89666

877.55732

15509.91692

265.91409

426110.12924

186402.36806

17347.57245

312.92313

FinalConcentration

7.30899

-0.06849

-44.76445

12171.74453

0.06082

-0.07245

0.29806

64.63740

0.14056

3.66228

16.70044

0.01268

0.12650

0.55109

2.69057

737.78660

9.54483

43.87787

775.49585

13.29570

21305.50646

9320.11840

867.37862

15.64616

Meas Value

0.36545

-0.00342

-2.23822

608.58723

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 20

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T09:47:47-06:00

Type Sample

VialNumber 3410

Sample Name 680-177839-A-7-A

Data File Name 160SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 9:53 AM on:12/14/2019

QC Flag

FAILED

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

88.0

87.6

96.2

91.2

95.3

Lower Limit

80

80

80

80

%Recovery

80.0

79.2

80.9

81.1

82.41651677

11578680

8399524

13455788

5614830

6897655

1.11

1.00

0.45

1.37

0.67

Reference CPS

3556169

97722

1928596

243521

%RSD

0.63

1.51

1.26

0.85

0.961361002

10190994

7361786

12946594

5119730

6570257

3

2

3

2

3

CPS

2843920

77381

1559325

197396

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.31387

-0.90844

0.36517

0.24922

0.73631

0.45472

0.69666

562.18501

-0.07348

0.00501

-0.46284

24.06495

0.04679

-0.09071

-0.12362

-0.08739

-0.12758

0.38780

-0.02124

0.66164

3.36015

-0.65853

-0.00378

-1.44901

473.95903

-0.16378

-0.12658

0.03741

-0.01569

-0.04542

0.01826

0.01246

0.03682

0.02274

0.03483

28.10925

-0.00367

0.00025

-0.02314

1.20325

0.00234

-0.00454

-0.00618

-0.00437

-0.00638

0.01939

-0.00106

0.03308

0.16801

-0.03293

-0.00019

-0.07245

23.69795

-0.00819

-0.00633

0.00187

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.38613

-1.76434

6.88712

1659.99904

2.49205

72.99268

335.51003

0.37786

2.86639

7.84060

58.85679

14520.60367

88.50090

975.77288

16851.38668

108.59108

484620.09250

179666.62400

17818.43695

347.42064

FinalConcentration

6.16071

-0.12547

-43.08523

9014.04792

0.06931

-0.08822

0.34436

82.99995

0.12460

3.64963

16.77550

0.01889

0.14332

0.39203

2.94284

726.03018

4.42505

48.78864

842.56933

5.42955

24231.00463

8983.33120

890.92185

17.37103

Meas Value

0.30804

-0.00627

-2.15426

450.70240

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 20

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T09:54:32-06:00

Type Sample

VialNumber 3411

Sample Name 680-177839-B-8-A

Data File Name 161SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 9:59 AM on:12/14/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

88.3

88.1

96.6

91.0

96.4

Lower Limit

80

80

80

80

%Recovery

81.1

78.9

81.6

82.0

82.61651677

11578680

8399524

13455788

5614830

6897655

0.53

0.80

1.31

0.19

0.20

Reference CPS

3556169

97722

1928596

243521

%RSD

0.88

0.86

0.77

0.90

0.881365024

10228337

7398479

12996785

5111558

6648457

3

2

3

2

3

CPS

2885056

77087

1574124

199673

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.32951

-0.79298

0.29888

0.28620

0.96622

0.39371

0.75128

640.60502

-0.06773

-0.03487

-0.49489

23.02070

0.15493

-0.09821

-0.13267

-0.06724

-0.11570

0.28248

-0.00571

1.22694

3.36224

-0.65539

0.05661

-1.76434

546.62368

-0.16999

-0.10181

0.01430

-0.01648

-0.03965

0.01494

0.01431

0.04831

0.01969

0.03756

32.03025

-0.00339

-0.00174

-0.02474

1.15103

0.00775

-0.00491

-0.00663

-0.00336

-0.00579

0.01412

-0.00029

0.06135

0.16811

-0.03277

0.00283

-0.08822

27.33118

-0.00850

-0.00509

0.00072

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm
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Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.52549

-1.93383

6.34110

1955.62807

2.88965

100.28620

409.24631

-0.01197

3.18497

4.65524

86.47809

19605.98381

101.45466

1119.58734

20409.34200

129.19155

615812.53127

209078.67481

21072.18203

440.19532

FinalConcentration

9.12519

-0.11169

-45.71976

9009.48111

0.07627

-0.09669

0.31706

97.78140

0.14448

5.01431

20.46232

-0.00060

0.15925

0.23276

4.32390

980.29919

5.07273

55.97937

1020.46710

6.45958

30790.62656

10453.93374

1053.60910

22.00977

Meas Value

0.45626

-0.00558

-2.28599

450.47406

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 20

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T10:01:16-06:00

Type Sample

VialNumber 3412

Sample Name 680-177839-B-9-A

Data File Name 162SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 10:06 AM on:12/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.6

88.7

97.9

91.7

96.3

Lower Limit

80

80

80

80

%Recovery

81.2

80.7

82.2

82.1

83.21651677

11578680

8399524

13455788

5614830

6897655

0.78

0.32

0.88

1.18

0.57

Reference CPS

3556169

97722

1928596

243521

%RSD

0.27

0.17

0.17

1.18

0.251374362

10369513

7452282

13170974

5146506

6644991

3

2

3

2

3

CPS

2885852

78852

1586187

199854

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.34365

-0.74210

0.20762

0.26157

0.97583

0.37007

0.81081

1151.08121

-0.07083

0.06116

-0.59080

28.83586

-0.07132

-0.09110

-0.12901

-0.06113

-0.11448

0.21808

0.13647

0.47954

2.92882

-0.78982

0.02799

-1.93383

674.48509

-0.14619

-0.11674

0.02275

-0.01718

-0.03711

0.01038

0.01308

0.04879

0.01850

0.04054

57.55406

-0.00354

0.00306

-0.02954

1.44179

-0.00357

-0.00455

-0.00645

-0.00306

-0.00572

0.01090

0.00682

0.02398

0.14644

-0.03949

0.00140

-0.09669

33.72425

-0.00731

-0.00584

0.00114

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.00539

-2.10788

8.92466

2218.61221

1.68581

90.71559

368.60783

0.02968

4.04272

6.01120

129.40942

15811.99056

120.76851

916.02447

19367.51746

155.33558

398251.22187

168513.21076

20478.57491

290.46815

FinalConcentration

9.36881

-0.07086

-44.83254

10444.32079

0.05027

-0.10539

0.44623

110.93061

0.08429

4.53578

18.43039

0.00148

0.20214

0.30056

6.47047

790.59953

6.03843

45.80122

968.37587

7.76678

19912.56109

8425.66054

1023.92875

14.52341

Meas Value

0.46844

-0.00354

-2.24163

522.21604

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 20

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T10:08:00-06:00

Type Sample

VialNumber 3501

Sample Name 680-177839-A-10-A

Data File Name 163SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 10:13 AM on:12/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.3

88.6

97.0

92.6

97.1

Lower Limit

80

80

80

80

%Recovery

81.8

80.4

81.9

82.7

84.11651677

11578680

8399524

13455788

5614830

6897655

1.08

0.05

0.76

0.63

0.53

Reference CPS

3556169

97722

1928596

243521

%RSD

0.61

0.06

0.96

0.60

0.191388584

10342598

7438758

13049996

5200250

6697234

3

2

3

2

3

CPS

2907439

78601

1580335

201400

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.38270

-0.84961

0.17470

0.11594

0.90440

0.20959

0.48164

720.91197

-0.09299

-0.09737

-0.60112

27.12226

-0.09811

-0.12910

-0.12772

-0.09133

-0.10230

0.28732

0.11044

0.82423

2.78577

-0.52940

0.09217

-2.10788

675.57708

-0.15652

-0.15107

0.00979

-0.01913

-0.04248

0.00874

0.00580

0.04522

0.01048

0.02408

36.04560

-0.00465

-0.00487

-0.03006

1.35611

-0.00491

-0.00645

-0.00639

-0.00457

-0.00512

0.01437

0.00552

0.04121

0.13929

-0.02647

0.00461

-0.10539

33.77885

-0.00783

-0.00755

0.00049

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72
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205
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209

232

238
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182
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197
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147
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103

105

Tl
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U
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W
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Pt
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.11392

-2.11367

8.05024

2131.41479

2.10971

97.50401

399.44980

0.01364

4.09941

5.33499

307.06575

15131.09819

111.75601

875.39097

20076.63829

94.65910

424356.85242

167248.16297

22755.81685

311.86960

FinalConcentration

9.18381

-0.10780

-44.34521

12024.50568

0.05570

-0.10568

0.40251

106.57074

0.10549

4.87520

19.97249

0.00068

0.20497

0.26675

15.35329

756.55491

5.58780

43.76955

1003.83191

4.73296

21217.84262

8362.40815

1137.79084

15.59348

Meas Value

0.45919

-0.00539

-2.21726

601.22528

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 20

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T10:14:44-06:00

Type Sample

VialNumber 3502

Sample Name 680-177839-A-11-A

Data File Name 164SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.8

89.1

97.9

92.0

96.8

Lower Limit

80

80

80

80

%Recovery

81.9

80.6

83.6

83.4

84.31651677

11578680

8399524

13455788

5614830

6897655

1.13

1.15

0.74

0.84

1.52

Reference CPS

3556169

97722

1928596

243521

%RSD

0.73

0.26

0.40

0.58

0.831391576

10514696

7486041

13178450

5166257

6677400

3

2

3

2

3

CPS

2911941

78749

1612701

202977

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.40923

-0.86971

0.19886

0.22902

1.09323

0.30912

0.50217

908.25700

-0.08668

-0.01815

-0.56267

28.03421

-0.09394

-0.09209

-0.11911

-0.06166

-0.10965

0.20822

-0.03285

0.38212

3.04872

-0.53367

0.05868

-2.11367

746.31216

-0.19001

-0.11144

0.02650

-0.02046

-0.04349

0.00994

0.01145

0.05466

0.01546

0.02511

45.41285

-0.00433

-0.00091

-0.02813

1.40171

-0.00470

-0.00460

-0.00596

-0.00308

-0.00548

0.01041

-0.00164

0.01911

0.15244

-0.02668

0.00293

-0.10568

37.31561

-0.00950

-0.00557

0.00133

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72
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205

208

209

232

238
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197
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

92.4

71.5

101.6

110.5

105.8

101.3

108.7

101.1

96.6

101.8

101.1

111.2

108.4

100.3

109.6

105.0

109.6

104.1

110.2

103.7

111.5

%Recovery

102.5

97.0

94.2

141.9

5

25

5

3

20

10

5

5

5

10

10

4

50

2

5

50

50

100

100

200

5

ExpectedValue

5

0.5

100

100

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

4.61996

17.88681

5.07860

3.31456

21.15301

10.12693

5.43530

5.05657

4.82872

10.17995

10.10814

4.44945

54.18931

2.00619

5.48017

52.48295

54.82100

104.11221

110.24704

207.39416

5.57488

Meas Value

5.12558

0.48519

94.19960

141.94839

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T10:21:29-06:00

Type CRI

VialNumber 1101

Sample Name CCVL 1851019

Data File Name 165LCCV.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.8

88.8

96.9

92.8

97.6

Lower Limit

80

80

80

80

%Recovery

83.0

81.6

83.3

85.7

85.51651677

11578680

8399524

13455788

5614830

6897655

1.62

0.28

1.00

0.65

0.43

Reference CPS

3556169

97722

1928596

243521

%RSD

0.51

0.54

0.17

0.53

0.141412033

10398000

7462544

13031951

5212633

6734980

3

2

3

2

3

CPS

2950985

79768

1607485

208804

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

90.6

91.9

89.6

84.0

94.4

83.2

63.1

92.7

92.9

102.7

89.1

93.6

89.8

92.1

92.8

94.0

94.8

96.9

97.7

92.3

97.4

91.8

88.2

101.6

102.5

100.2

113.4

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.81241

2.75710

17.92112

1.68075

0.94437

8.32284

6.30772

4.63388

9.28911

1.02669

4.45471

1.87226

1.79573

9.20506

1.85665

1.88034

9.48337

1.93701

0.48853

1.84572

4.87051

9.17707

0.88158

5.07860

10.24729

10.02091

0.56686

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba
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Ce

Pr

Nd
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Cd

Sn
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Te
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Ru

Rh

Pd
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3

TuneFile
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TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

95.3

97.6

99.7

99.2

105.4

101.1

100.7

105.7

104.1

99.2

99.5

103.8

103.5

97.4

104.7

103.4

104.6

100.5

100.1

104.5

103.0

%Recovery

103.0

101.8

98.4

106.5

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

95.28844

48.80145

49.84355

99.19543

105.39775

101.08162

50.36297

105.72301

104.14067

99.21405

99.51785

103.81601

2586.34273

97.40064

104.68571

2584.62095

2613.75046

2512.83372

2503.37987

2612.13972

103.02676

Meas Value

103.04060

101.82491

196.74923

2663.05555

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T10:28:11-06:00

Type CCV

VialNumber 1102

Sample Name CCV 1851020

Data File Name 166_CCV.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.2

89.8

97.5

92.6

96.8

Lower Limit

80

80

80

80

%Recovery

82.0

83.1

83.6

88.4

87.01651677

11578680

8399524

13455788

5614830

6897655

0.31

0.65

0.88

0.84

1.23

Reference CPS

3556169

97722

1928596

243521

%RSD

0.76

0.65

0.17

1.34

0.471437065

10331651

7543902

13125981

5200897

6679793

3

2

3

2

3

CPS

2914827

81237

1611403

215310

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

96.5

104.2

102.1

103.6

105.9

100.6

102.1

104.4

101.7

102.8

99.4

93.5

98.9

99.2

99.6

93.9

101.3

99.3

98.8

102.9

101.6

97.6

95.4

99.7

102.6

106.9

106.7

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

19.30443

104.19656

102.11417

103.63421

105.93702

100.64173

102.11872

104.43709

101.71273

10.28427

99.41029

93.48456

98.87127

99.24409

99.64022

93.85013

101.34759

19.85263

98.82374

102.88534

50.78079

97.58541

95.42246

49.84355

102.57637

106.93768

10.67403

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02991

0.37438

0.16143

-0.02962

-0.00265

0.27398

0.00377

0.00663

0.01554

-0.00208

0.03902

-0.71372

0.00525

0.00207

-0.35371

-0.10257

3.27198

10.39589

0.29963

0.17274

Meas Value

0.18369

0.01112

-0.23640

30.37601

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T10:34:56-06:00

Type CCB

VialNumber 4

Sample Name CCB 1843378

Data File Name 167_CCB.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 10:40 AM on:12/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.3

89.4

97.8

93.2

98.3

Lower Limit

80

80

80

80

%Recovery

83.5

82.2

84.3

84.9

86.01651677

11578680

8399524

13455788

5614830

6897655

0.17

0.77

0.44

0.91

0.36

Reference CPS

3556169

97722

1928596

243521

%RSD

0.81

0.95

0.84

0.59

0.271420695

10460323

7508132

13156706

5233726

6781379

3

2

3

2

3

CPS

2968286

80311

1624993

206673

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.02920

-0.05526

0.02102

0.07525

0.00961

0.06070

0.00258

0.32522

0.00521

-0.00127

0.23942

-0.00263

0.00660

0.00824

0.00553

0.00962

0.00712

0.00369

0.00914

0.02006

0.04938

0.12080

0.02049

0.37438

0.02191

0.00605

0.01006

0.00441

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

21.75977

34.34511

11.28234

2111.55863

1.61991

83.62023

399.68469

-0.10637

1.86297

3.02233

141.97786

16222.28082

124.19955

1001.11049

18378.87268

300.57444

491491.03229

139273.15267

21699.60893

352.22475

FinalConcentration

11.13386

-0.05476

-62.15284

9242.56001

0.43520

0.68690

0.22565

42.23117

0.03240

1.67240

7.99369

-0.00213

0.03726

0.06045

2.83956

324.44562

2.48399

20.02221

367.57745

6.01149

9829.82065

2785.46305

433.99218

7.04450

Meas Value

0.22268

-0.00110

-1.24306

184.85120

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 50

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T10:41:38-06:00

Type Sample

VialNumber 3503

Sample Name 680-177839-B-12-A

Data File Name 168SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 10:47 AM on:12/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.5

89.5

98.6

93.6

98.0

Lower Limit

80

80

80

80

%Recovery

82.4

80.9

82.6

83.8

84.81651677

11578680

8399524

13455788

5614830

6897655

0.30

0.20

0.66

0.58

2.18

Reference CPS

3556169

97722

1928596

243521

%RSD

0.52

0.32

0.32

0.11

0.661399908

10474053

7513461

13263826

5256826

6757096

3

2

3

2

3

CPS

2929079

79077

1593553

204108

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.37719

-2.78512

0.25312

3.26837

1.07048

33.88039

2.74374

878.12388

-0.16527

0.03418

2.00908

27.78819

-0.15935

-0.29674

-0.23249

-0.18749

-0.24107

0.47268

-0.12921

0.46020

4.94831

-1.01178

0.47830

34.34511

827.48251

-0.45288

-0.29986

0.16086

-0.00754

-0.05570

0.00506

0.06537

0.02141

0.67761

0.05487

17.56248

-0.00331

0.00068

0.04018

0.55576

-0.00319

-0.00593

-0.00465

-0.00375

-0.00482

0.00945

-0.00258

0.00920

0.09897

-0.02024

0.00957

0.68690

16.54965

-0.00906

-0.00600

0.00322

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

6.02048

3.18671

12.52640

1756.90178

1.53925

80.07171

365.65206

-0.02652

3.62053

4.82403

164.22670

13104.34032

116.38427

1067.38675

17423.08959

456.32751

383458.06850

150667.08187

20304.26174

279.67606

FinalConcentration

14.90358

-0.14523

-76.56516

9113.63549

0.12041

0.06373

0.25053

35.13804

0.03079

1.60143

7.31304

-0.00053

0.07241

0.09648

3.28453

262.08681

2.32769

21.34773

348.46179

9.12655

7669.16137

3013.34164

406.08523

5.59352

Meas Value

0.29807

-0.00290

-1.53130

182.27271

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 50

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T10:48:21-06:00

Type Sample

VialNumber 3504

Sample Name 680-177839-B-13-A

Data File Name 169SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 10:53 AM on:12/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.2

89.2

98.6

93.5

97.2

Lower Limit

80

80

80

80

%Recovery

82.2

80.0

82.8

83.2

84.31651677

11578680

8399524

13455788

5614830

6897655

0.61

0.34

0.75

0.54

0.21

Reference CPS

3556169

97722

1928596

243521

%RSD

0.51

0.39

0.91

0.99

0.601391717

10446495

7493563

13264180

5251601

6704153

3

2

3

2

3

CPS

2922028

78186

1596217

202529

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.83979

-2.97988

-0.09869

1.44209

1.04505

8.61170

0.64552

778.01963

-0.19556

-0.14284

0.37051

25.69012

-0.22200

-0.26420

-0.29940

-0.20381

-0.25356

0.28057

-0.24878

0.89648

4.58016

-1.97529

0.18606

3.18671

622.65212

-0.52194

-0.29554

0.03392

-0.01680

-0.05960

-0.00197

0.02884

0.02090

0.17223

0.01291

15.56039

-0.00391

-0.00286

0.00741

0.51380

-0.00444

-0.00528

-0.00599

-0.00408

-0.00507

0.00561

-0.00498

0.01793

0.09160

-0.03951

0.00372

0.06373

12.45304

-0.01044

-0.00591

0.00068

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

2.76181

0.81407

11.08652

1644.31964

2.50263

115.74159

394.81188

0.70816

3.47580

10.05720

124.48318

13552.40275

109.50492

1242.01108

15035.47400

99.84032

418544.00670

155021.11348

21083.27696

302.46239

FinalConcentration

8.43039

-0.10260

-35.05660

8024.32609

0.13809

0.04070

0.55433

82.21598

0.12513

5.78708

19.74059

0.03541

0.17379

0.50286

6.22416

677.62014

5.47525

62.10055

751.77370

4.99202

20927.20033

7751.05567

1054.16385

15.12312

Meas Value

0.42152

-0.00513

-1.75283

401.21630

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 20

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T10:55:05-06:00

Type Sample

VialNumber 3505

Sample Name 680-177839-B-14-A

Data File Name 170SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 11:00 AM on:12/14/2019

QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.1

88.6

97.6

92.4

96.7

Lower Limit

80

80

80

80

%Recovery

80.9

79.7

82.0

82.4

83.51651677

11578680

8399524

13455788

5614830

6897655

0.70

0.24

0.79

0.90

0.74

Reference CPS

3556169

97722

1928596

243521

%RSD

0.78

1.09

0.31

1.25

0.291378783

10321136

7442235

13132957

5189199

6672525

3

2

3

2

3

CPS

2876451

77920

1580788

200672

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.37315

1.36183

0.16072

0.79134

1.64573

3.57238

0.81419

770.18146

-0.08347

0.02206

-0.19492

28.54313

0.06644

-0.10650

-0.12080

-0.07111

-0.10094

0.25112

-0.02770

0.36742

2.67051

-0.65869

0.12631

0.81407

716.21830

-0.13230

-0.10373

0.07032

-0.01866

0.06809

0.00804

0.03957

0.08229

0.17862

0.04071

38.50907

-0.00417

0.00110

-0.00975

1.42716

0.00332

-0.00532

-0.00604

-0.00356

-0.00505

0.01256

-0.00139

0.01837

0.13353

-0.03293

0.00632

0.04070

35.81092

-0.00661

-0.00519

0.00352

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

2.20948

-0.33942

9.47121

1357.93757

2.51411

73.37745

371.71727

0.30868

4.02369

7.15871

118.73134

10904.72457

132.57778

923.77827

14637.34684

92.96524

318243.05865

130820.32726

20194.41354

235.52777

FinalConcentration

7.94781

-0.10779

-35.30981

7610.58587

0.11047

-0.01697

0.47356

67.89688

0.12571

3.66887

18.58586

0.01543

0.20118

0.35794

5.93657

545.23623

6.62889

46.18891

731.86734

4.64826

15912.15293

6541.01636

1009.72068

11.77639

Meas Value

0.39739

-0.00539

-1.76549

380.52929

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 20

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T11:01:50-06:00

Type Sample

VialNumber 3506

Sample Name 680-177839-B-15-A

Data File Name 171SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 11:07 AM on:12/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.6

89.6

98.3

92.9

97.6

Lower Limit

80

80

80

80

%Recovery

81.9

80.9

82.2

82.7

84.11651677

11578680

8399524

13455788

5614830

6897655

0.24

0.87

1.52

0.53

0.92

Reference CPS

3556169

97722

1928596

243521

%RSD

0.83

0.74

0.52

0.57

1.321389587

10375669

7524464

13228654

5216668

6735075

3

2

3

2

3

CPS

2913837

79083

1586264

201310

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.39151

-1.02291

0.05626

0.40092

1.06580

2.08829

0.79471

626.38643

-0.07685

-0.03799

-0.26543

26.34567

-0.02915

-0.11177

-0.12986

-0.06517

-0.11992

0.40714

0.00287

0.96623

2.40214

-0.79186

0.10351

-0.33942

537.09151

-0.14714

-0.11276

0.03570

-0.01958

-0.05115

0.00281

0.02005

0.05329

0.10441

0.03974

31.31932

-0.00384

-0.00190

-0.01327

1.31728

-0.00146

-0.00559

-0.00649

-0.00326

-0.00600

0.02036

0.00014

0.04831

0.12011

-0.03959

0.00518

-0.01697

26.85458

-0.00736

-0.00564

0.00178

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.89062

-0.75831

17.48482

1453.83706

2.18838

64.15909

354.97787

0.09342

4.36220

19.59335

98.77775

13862.07659

82.01615

758.41440

15824.76780

171.29793

387337.47706

152937.22265

18183.50434

286.66684

FinalConcentration

10.03947

-0.09415

-34.31042

9545.53178

0.09453

-0.03792

0.87424

72.69185

0.10942

3.20795

17.74889

0.00467

0.21811

0.97967

4.93889

693.10383

4.10081

37.92072

791.23839

8.56490

19366.87385

7646.86113

909.17522

14.33334

Meas Value

0.50197

-0.00471

-1.71552

477.27659

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 20

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T11:08:36-06:00

Type Sample

VialNumber 3507

Sample Name 680-177839-A-16-A

Data File Name 172SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 11:13 AM on:12/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.6

89.0

97.9

92.4

97.2

Lower Limit

80

80

80

80

%Recovery

82.0

81.0

82.8

83.4

84.31651677

11578680

8399524

13455788

5614830

6897655

0.50

0.36

0.69

0.54

1.01

Reference CPS

3556169

97722

1928596

243521

%RSD

0.36

1.11

0.52

0.52

0.461391772

10371233

7479684

13172543

5185589

6704015

3

2

3

2

3

CPS

2915274

79130

1596312

203030

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.42813

-0.82734

0.06219

0.36915

0.73121

1.52500

0.69707

1201.54929

-0.06743

0.03622

-0.42188

25.47231

-0.06495

-0.11264

-0.12720

-0.09154

-0.11107

0.24989

0.05165

0.78259

5.95219

-0.79000

0.11909

-0.75831

574.05331

-0.12474

-0.12366

0.05230

-0.02141

-0.04137

0.00311

0.01846

0.03656

0.07625

0.03485

60.07746

-0.00337

0.00181

-0.02109

1.27362

-0.00325

-0.00563

-0.00636

-0.00458

-0.00555

0.01249

0.00258

0.03913

0.29761

-0.03950

0.00595

-0.03792

28.70267

-0.00624

-0.00618

0.00262

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115
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72

72

72
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209
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.99433

-1.02662

21.63747

1795.88435

2.98744

86.62186

341.35982

0.40200

5.17687

23.34560

109.13460

14064.20418

65.60199

823.75692

15331.81477

586.28747

435058.76329

144587.79433

17506.68133

316.32076

FinalConcentration

9.08228

-0.14441

-40.40909

9167.41558

0.09972

-0.05133

1.08187

89.79422

0.14937

4.33109

17.06799

0.02010

0.25884

1.16728

5.45673

703.21021

3.28010

41.18785

766.59074

29.31437

21752.93816

7229.38972

875.33407

15.81604

Meas Value

0.45411

-0.00722

-2.02045

458.37078

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 20

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T11:15:18-06:00

Type Sample

VialNumber 3508

Sample Name 680-177839-A-17-A

Data File Name 173SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

FAILED

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.6

89.6

98.7

93.1

97.4

Lower Limit

80

80

80

80

%Recovery

82.0

79.7

83.1

83.7

84.11651677

11578680

8399524

13455788

5614830

6897655

0.72

0.58

1.07

0.56

0.47

Reference CPS

3556169

97722

1928596

243521

%RSD

0.38

0.73

1.20

0.51

1.651388707

10494798

7523408

13279321

5226015

6721674

3

2

3

2

3

CPS

2917195

77881

1601782

203928

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200
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200
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5000
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200

2000

400
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1000

200
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100
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20

ug/l

ug/l
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ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l
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ug/l

ug/l

ug/l

ug/l

ug/l
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ug/l
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-0.46584

-0.72626

0.16446
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0.62698
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-0.03641
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-0.13222
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0.07028
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0.06414

0.03135
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-0.02440

1.17527

0.00372

-0.00661

-0.00655

-0.00342

-0.00592

0.01256

0.00351

0.03150

0.32005

-0.02011

0.00792

-0.05133

33.51236

-0.00696

-0.00603

0.00046

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2
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Sample Report 

QC Flag

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

2000

100

2000

5000

2000

1000

2000

200

2000

2000

5000

100000

2000

2000

50000

100000

100000

100000

100000

2000

High Value

1000

1000

2000

50000

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

1.49942

-1.61379

19.07762

1251.47578

2.07664

66.88243

331.27270

0.11311

5.09610

19.72944

86.52942

12109.84002

83.69790

611.88808

14536.21573

148.11710

316541.55790

145677.02719

17445.41643

244.56822

FinalConcentration

8.28312

-0.12692

-40.02083

8506.57841

0.07497

-0.08069

0.95388

62.57379

0.10383

3.34412

16.56363

0.00566

0.25481

0.98647

4.32647

605.49200

4.18490

30.59440

726.81079

7.40586

15827.07789

7283.85136

872.27082

12.22841

Meas Value

0.41416

-0.00635

-2.00104

425.32892

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 20

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T11:22:04-06:00

Type Sample

VialNumber 3509

Sample Name 680-177839-A-18-A

Data File Name 174SMPL.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.5

89.7

98.0

92.6

98.7

Lower Limit

80

80

80

80

%Recovery

83.1

82.2

83.6

83.5

84.51651677

11578680

8399524

13455788

5614830

6897655

0.27

0.62

1.24

0.45

1.09

Reference CPS

3556169

97722

1928596

243521

%RSD

0.43

0.42

0.25

0.86

0.751395766

10477250

7532288

13187657

5196634

6810915

3

2

3

2

3

CPS

2955138

80304

1612136

203223

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

400

5000

2000

2000

2000

200

200

2000

200

200

2000

5000

200

200

200

200

2000

400

2000

2000

1000

200

2000

100

1000

200

200

20

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

-0.45326

-0.98528

0.06881

0.18341

0.46786

0.85785

0.44722

767.69370

-0.07343

-0.01574

-0.53848

24.95166

-0.05433

-0.11187

-0.12795

-0.04192

-0.11797

0.27957

-0.13530

0.55523

4.89407

-0.53273

0.11415

-1.61379

475.80020

-0.15709

-0.10342

-0.02502

-0.02266

-0.04926

0.00344

0.00917

0.02339

0.04289

0.02236

38.38468

-0.00367

-0.00079

-0.02692

1.24758

-0.00272

-0.00559

-0.00640

-0.00210

-0.00590

0.01398

-0.00676

0.02776

0.24470

-0.02664

0.00571

-0.08069

23.79001

-0.00785

-0.00517

-0.00125

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165
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165
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72
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208
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238
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197
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105
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Low Level Continuing Calibration Verification (CCV) - US EPA Method  6020

FAILED

QC Flag

FAILED

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

%QC High

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

%QC Low

80

80

80

80

95.1

72.5

99.4

111.9

108.6

104.0

110.9

101.1

99.9

99.4

99.5

111.8

108.6

104.2

108.3

103.3

109.6

104.9

110.4

103.6

112.1

%Recovery

102.9

95.5

93.6

143.8

5

25

5

3

20

10

5

5

5

10

10

4

50

2

5

50

50

100

100

200

5

ExpectedValue

5

0.5

100

100

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

4.75618

18.12659

4.97072

3.35588

21.71620

10.40220

5.54283

5.05314

4.99342

9.93979

9.94928

4.47191

54.31131

2.08341

5.41430

51.64759

54.81197

104.86028

110.39831

207.25087

5.60538

Meas Value

5.14509

0.47733

93.61496

143.82813

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T11:28:49-06:00

Type CRI

VialNumber 1101

Sample Name CCVL 1851019

Data File Name 175LCCV.D

DataPath C:\ICPMH\1\DATA\121319B1.B
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TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.3

89.1

98.0

93.2

97.9

Lower Limit

80

80

80

80

%Recovery

83.3

83.3

83.1

84.6

86.41651677

11578680

8399524

13455788

5614830

6897655

0.54

1.02

0.57

0.84

0.86

Reference CPS

3556169

97722

1928596

243521

%RSD

0.40

0.17

0.42

0.77

0.571427719

10451217

7483268

13186230

5233330

6754957

3

2

3

2

3

CPS

2962114

81389

1602956

205970

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

FAILED

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

120

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

80

89.8

92.2

89.6

85.2

94.5

84.4

63.0

92.8

93.5

103.1

88.3

95.9

89.7

90.9

92.3

93.2

91.9

95.0

99.0

92.5

96.7

87.6

87.6

99.4

104.1

101.1

111.4

2

3

20

2

1

10

10

5

10

1

5

2

2

10

2

2

10

2

0.5

2

5

10

1

5

10

10

0.5

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

1.79673

2.76576

17.91291

1.70326

0.94469

8.44170

6.30361

4.63812

9.35167

1.03148

4.41535

1.91713

1.79415

9.08964

1.84579

1.86448

9.19375

1.89921

0.49483

1.85094

4.83524

8.75932

0.87582

4.97072

10.40548

10.10517

0.55714

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Verification (CCV) - US EPA Method  6020

QC Flag

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

%QC High

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

%QC Low

90

90

90

90

96.3

97.8

99.6

100.3

106.3

102.7

100.9

105.6

103.9

100.2

100.4

104.1

104.3

98.9

105.6

105.9

105.8

100.1

101.4

104.1

101.9

%Recovery

102.2

102.9

98.4

107.8

100

50

50

100

100

100

50

100

100

100

100

100

2500

100

100

2500

2500

2500

2500

2500

100

ExpectedValue

100

100

200

2500

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

96.34869

48.91126

49.81266

100.29453

106.28141

102.69778

50.43389

105.57133

103.86156

100.22741

100.39084

104.12961

2608.06495

98.93118

105.56464

2646.58394

2646.16811

2502.50443

2535.16426

2602.51253

101.92464

Meas Value

102.22534

102.85721

196.73901

2693.80524

2

2

3

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

95

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Mo

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T11:35:31-06:00

Type CCV

VialNumber 1102

Sample Name CCV 1851020

Data File Name 176_CCV.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 11:41 AM on:12/14/2019

TuneFileTuneStep

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

89.0

88.9

98.0

93.0

97.3

Lower Limit

80

80

80

80

%Recovery

81.3

81.9

83.3

87.1

86.71651677

11578680

8399524

13455788

5614830

6897655

0.65

0.20

0.59

1.26

0.62

Reference CPS

3556169

97722

1928596

243521

%RSD

0.76

0.98

0.62

1.00

0.801431373

10309892

7470921

13181226

5224437

6714288

3

2

3

2

3

CPS

2889608

79992

1606974

212078

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

110

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

90

95.0

103.5

101.8

102.1

105.5

101.3

103.2

105.3

101.6

101.9

98.8

92.7

99.2

100.2

101.0

95.3

99.8

98.9

97.9

102.5

99.1

96.8

96.2

99.6

102.3

108.0

109.1

20

100

100

100

100

100

100

100

100

10

100

100

100

100

100

100

100

20

100

100

50

100

100

50

100

100

10

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

18.99031

103.53516

101.77509

102.12238

105.45449

101.25828

103.21887

105.31075

101.59375

10.19474

98.82220

92.68919

99.18788

100.23007

101.04866

95.27880

99.80413

19.77450

97.91685

102.54213

49.52604

96.81327

96.19801

49.81266

102.26527

107.98417

10.91042

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Mo

Ru

Rh

Pd

2

3

TuneFile

he.u

nogas.u

TuneStep
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Continuing Calibration Blank (CCB) - US EPA Method  6020

QC Flag

FAILED

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

Analyte

Li

Be

B

Na

0.496

4.62

0.902

16.58

2.36

3.18

2

0.424

4.74

6.52

0.49

40.7

0.434

0.8

11.18

25.8

16.46

83.2

136.2

4.2

QC High

1.388

0.7

20

30

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

Units

ug/l

ug/l

ug/l

ug/l

0.02750

0.38723

0.18828

-0.06338

-0.00561

0.13225

0.00418

0.00751

0.03670

0.00111

0.01946

-0.46920

-0.00074

0.00532

-0.47329

-0.17999

1.90997

13.65511

0.60795

0.20688

Meas Value

0.24696

0.01306

-0.37756

37.04145

2

2

2

2

2

2

3

2

2

2

2

2

2

2

2

2

2

2

3

3

Tune Step

3

3

3

2

72

72

72

72

72

72

72

72

45

45

72

72

72

72

45

45

45

45

45

45

ISTD

6

6

6

45

90

93

63

66

75

78

88

89

51

52

55

57

59

60

24

27

31

39

44

47

m/z

7

9

11

23

Zr

Nb

Cu

Zn

As

Se

Sr

Y

V

Cr

Mn

Fe

Co

Ni

Mg

Al

P

K

Ca

Ti

QC Analyte Table
Element

Li

Be

B

Na

Dilution 1

Comment

Operator LP 7700

ISTDRefDataFileName 079CALB.D

Acq Date Time 2019-12-14T11:42:18-06:00

Type CCB

VialNumber 4

Sample Name CCB 1843378

Data File Name 177_CCB.D

DataPath C:\ICPMH\1\DATA\121319B1.B

Page 1 of 1 Printed at: 11:47 AM on:12/14/2019

QC Flag

Ge (IS)

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

120

120

120

120

120

Analyte

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Upper Limit

120

120

120

120

12080

80

80

80

80

80

90.3

88.6

96.7

93.2

97.8

Lower Limit

80

80

80

80

%Recovery

82.9

80.5

83.2

85.0

85.81651677

11578680

8399524

13455788

5614830

6897655

0.52

0.77

0.45

0.58

0.83

Reference CPS

3556169

97722

1928596

243521

%RSD

0.26

0.81

0.44

0.90

0.331416731

10461158

7445382

13008297

5232268

6745602

3

2

3

2

3

CPS

2948703

78677

1604398

207045

Tune Step

3

2

3

2

372

115

165

165

193

193

In (IS)

Ho (IS)

Ho (IS)

Ir (IS)

Ir (IS)

m/z

6

45

45

72

Element

Li (IS)

Sc (IS)

Sc (IS)

Ge (IS)

Ge (IS)

QC ISTD Table

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

1.1

0.346

1.464

1.104

0.462

2.26

1.46

4

0.05

0.12

1

0.446

0.102

1.772

0.084

0.208

0.652

1.54

0.4

2

3.34

1.072

0.106

4.62

2

2

1.634

0.08

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

ug/l

0.03013

-0.06200

0.01383

0.07578

0.00936

0.06256

0.00149

0.30037

0.00582

-0.00116

0.25815

-0.00046

0.00571

0.00574

0.00596

0.00909

0.00644

0.00491

0.01096

0.01201

0.05062

0.01244

0.01918

0.38723

0.01368

0.00416

0.00581

0.00523

3

3

2

3

3

2

2

2

3

2

3

3

2

2

2

2

3

3

3

3

3

2

2

2

3

2

2

2

193

193

193

193

193

165

165

165

193

193

193

165

165

165

165

165

165

115

115

115

115

165

165

72

72

72

72

72

205

208

209

232

238

178

181

182

185

195

197

137

139

140

141

146

147

107

111

118

121

125

133

93

95

101

103

105

Tl

Pb

Bi

Th

U

Hf

Ta

W

Re

Pt

Au

Ba

La

Ce

Pr

Nd

Sm

Ag

Cd

Sn

Sb

Te

Cs

Nb

Mo

Ru

Rh

Pd

2

3

TuneFile
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nogas.u

TuneStep
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Calibration for 005CALS.D

Batch Folder:

Analysis File:

DA Date-Time:

Calibration Title:

Calibration Method:

VIS Interpolation Fit:

Tune Step:

C:\ICPMH\1\DATA\121319B1.B\

121319B1.batch.xml

12/13/2019 4:31:01 PM

External Calibration

#1 he.u

#2 nogas.u

Level Standard Data File Sample Name Acq. Date-Time

1 003CALB.D ICIS 1843378 12/13/2019 4:08:24 PM

2 004CALS.D IC 1851019 12/13/2019 4:15:08 PM

3 005CALS.D IC 1851020 12/13/2019 4:21:52 PM

4 006CALS.D IC 1851021 12/13/2019 4:28:34 PM

5

6

7

Page 1 12/16/2019 7:51:24 AM
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Calibration for 005CALS.D

y = 0.0054 * x  + 0.0531

R =  1.0000

DL = 0.02859

BEC = 9.9

Weight: None

Min Conc: <None>

y = 0.0016 * x  + 2.5486E-005

R =  1.0000

DL = 0.0218

BEC = 0.01578

Weight: None

Min Conc: <None>

Page 2 12/16/2019 7:51:24 AM
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Calibration for 005CALS.D

y = 0.0012 * x  + 0.0010

R =  0.9997

DL = 0.1014

BEC = 0.8606

Weight: None

Min Conc: <None>

y = 0.0092 * x  + 0.1926

R =  1.0000

DL = 1.805

BEC = 20.85

Weight: None

Min Conc: <None>

Page 3 12/16/2019 7:51:25 AM
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Calibration for 005CALS.D

y = 0.0048 * x  + 0.0038

R =  1.0000

DL = 0.5827

BEC = 0.8027

Weight: None

Min Conc: <None>

y = 0.0020 * x  + 0.0022

R =  0.9997

DL = 1.211

BEC = 1.114

Weight: None

Min Conc: <None>

Page 4 12/16/2019 7:51:25 AM
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Calibration for 005CALS.D

y = 1.4145E-004 * x  + 7.4375E-004

R =  1.0000

DL = 2.481

BEC = 5.258

Weight: None

Min Conc: <None>

y = 0.0051 * x  + 0.2591

R =  1.0000

DL = 2.841

BEC = 51.02

Weight: None

Min Conc: <None>

Page 5 12/16/2019 7:51:25 AM
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Calibration for 005CALS.D

y = 4.9808E-004 * x  + 0.0056

R =  1.0000

DL = 0.7189

BEC = 11.33

Weight: None

Min Conc: <None>

y = 0.0014 * x  + 1.9336E-004

R =  1.0000

DL = 0.02425

BEC = 0.1369

Weight: None

Min Conc: <None>

Page 6 12/16/2019 7:51:26 AM
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Calibration for 005CALS.D

y = 0.0552 * x  + 0.0276

R =  0.9998

DL = 0.09994

BEC = 0.4994

Weight: None

Min Conc: <None>

y = 0.0671 * x  + 0.0075

R =  0.9996

DL = 0.01013

BEC = 0.1121

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0161 * x  + 0.0014

R =  0.9999

DL = 0.03609

BEC = 0.08658

Weight: None

Min Conc: <None>

y = 5.5083E-004 * x  + 0.0020

R =  0.9999

DL = 1.311

BEC = 3.601

Weight: None

Min Conc: <None>

Page 8 12/16/2019 7:51:26 AM
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Calibration for 005CALS.D

y = 0.0414 * x  + 0.0012

R =  0.9999

DL = 0.01013

BEC = 0.03

Weight: None

Min Conc: <None>

y = 0.0099 * x  + 3.8498E-004

R =  0.9999

DL = 0.05832

BEC = 0.03892

Weight: None

Min Conc: <None>

Page 9 12/16/2019 7:51:27 AM
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Calibration for 005CALS.D

y = 0.0281 * x  + 0.0079

R =  0.9996

DL = 0.04291

BEC = 0.2802

Weight: None

Min Conc: <None>

y = 0.0054 * x  + 0.0031

R =  1.0000

DL = 0.1146

BEC = 0.572

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0039 * x  + 6.0837E-004

R =  1.0000

DL = 0.07112

BEC = 0.1553

Weight: None

Min Conc: <None>

y = 3.1096E-004 * x  + 1.7422E-004

R =  0.9994

DL = 1.102

BEC = 0.5603

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0336 * x  + 7.9062E-004

R =  1.0000

DL = 0.002568

BEC = 0.02356

Weight: None

Min Conc: <None>

y = 0.0531 * x  + 4.2515E-004

R =  0.9999

DL = 0.002036

BEC = 0.008002

Weight: None

Min Conc: <None>
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Calibration for 005CALS.D

y = 0.0404 * x  + 6.7158E-004

R =  0.9999

DL = 0.001189

BEC = 0.01661

Weight: None

Min Conc: <None>

y = 0.0801 * x  + 0.0047

R =  0.9985

DL = 0.02014

BEC = 0.05905

Weight: None

Min Conc: <None>

Page 13 12/16/2019 7:51:28 AM

Page 662 of 1586



Calibration for 005CALS.D

y = 0.0063 * x  + 0.0012

R =  0.9991

DL = 0.01903

BEC = 0.1876

Weight: None

Min Conc: <None>

y = 0.0228 * x  + 2.4616E-004

R =  0.9995

DL = 0.00431

BEC = 0.01077

Weight: None

Min Conc: <None>

Page 14 12/16/2019 7:51:28 AM
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Calibration for 005CALS.D

y = 0.1309 * x  + 0.0019

R =  0.9997

DL = 0.003197

BEC = 0.01436

Weight: None

Min Conc: <None>

y = 0.0240 * x  + 1.8400E-004

R =  0.9997

DL = 0.01092

BEC = 0.007681

Weight: None

Min Conc: <None>

Page 15 12/16/2019 7:51:29 AM
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Calibration for 005CALS.D

y = 0.0024 * x  + 2.0085E-005

R =  0.9992

DL = 0.003257

BEC = 0.008266

Weight: None

Min Conc: <None>

y = 5.2227E-004 * x  + 6.7113E-006

R =  0.9993

DL = 0.008759

BEC = 0.01285

Weight: None

Min Conc: <None>

Page 16 12/16/2019 7:51:29 AM

Page 665 of 1586



Calibration for 005CALS.D

y = 0.0015 * x  + 1.9161E-004

R =  1.0000

DL = 0.0118

BEC = 0.128

Weight: None

Min Conc: <None>

y = 0.0019 * x  + 7.4245E-005

R =  1.0000

DL = 0.01351

BEC = 0.03818

Weight: None

Min Conc: <None>

Page 17 12/16/2019 7:51:29 AM
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Calibration for 005CALS.D

y = 2.3865E-005 * x  + 2.6813E-007

R =  0.9999

DL = 0.05838

BEC = 0.01124

Weight: None

Min Conc: <None>

y = 0.0019 * x  + 2.5949E-005

R =  1.0000

DL = 0.008723

BEC = 0.01361

Weight: None

Min Conc: <None>

Page 18 12/16/2019 7:51:30 AM
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Calibration for 005CALS.D

y = 6.5726E-004 * x  + 3.3435E-005

R =  0.9989

DL = 0.01688

BEC = 0.05087

Weight: None

Min Conc: <None>

y = 0.0041 * x  + 1.8280E-005

R =  1.0000

DL = 0.0008916

BEC = 0.004497

Weight: None

Min Conc: <None>

Page 19 12/16/2019 7:51:30 AM
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Calibration for 005CALS.D

y = 0.0047 * x  + 2.4865E-005

R =  1.0000

DL = 0.003363

BEC = 0.005281

Weight: None

Min Conc: <None>

y = 0.0049 * x  + 1.8406E-005

R =  1.0000

DL = 0.003

BEC = 0.00377

Weight: None

Min Conc: <None>

Page 20 12/16/2019 7:51:30 AM
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Calibration for 005CALS.D

y = 9.0050E-004 * x  + 3.4924E-006

R =  0.9985

DL = 0.003349

BEC = 0.003878

Weight: None

Min Conc: <None>

y = 0.0010 * x  + 4.4849E-006

R =  0.9999

DL = 0.002302

BEC = 0.004464

Weight: None

Min Conc: <None>

Page 21 12/16/2019 7:51:31 AM
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Calibration for 005CALS.D

y = 0.0020 * x  + 1.4653E-005

R =  1.0000

DL = 0.004959

BEC = 0.007443

Weight: None

Min Conc: <None>

y = 0.0081 * x  + 0.0013

R =  0.9998

DL = 0.01275

BEC = 0.1611

Weight: None

Min Conc: <None>

Page 22 12/16/2019 7:51:31 AM
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Calibration for 005CALS.D

y = 0.0020 * x  + 1.8322E-004

R =  1.0000

DL = 0.03524

BEC = 0.09291

Weight: None

Min Conc: <None>

y = 0.0042 * x  + 1.5659E-005

R =  1.0000

DL = 0.001727

BEC = 0.003723

Weight: None

Min Conc: <None>

Page 23 12/16/2019 7:51:31 AM
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Calibration for 005CALS.D

y = 0.0018 * x  + 3.3781E-005

R =  1.0000

DL = 0.002502

BEC = 0.01836

Weight: None

Min Conc: <None>

y = 0.0034 * x  + 6.5788E-005

R =  1.0000

DL = 0.005505

BEC = 0.01956

Weight: None

Min Conc: <None>

Page 24 12/16/2019 7:51:32 AM
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Calibration for 005CALS.D

y = 0.0069 * x  + 3.2428E-004

R =  0.9987

DL = 0.01086

BEC = 0.04675

Weight: None

Min Conc: <None>

y = 0.0024 * x  + 2.3288E-004

R =  1.0000

DL = 0.002888

BEC = 0.09642

Weight: None

Min Conc: <None>

Page 25 12/16/2019 7:51:32 AM
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Calibration for 005CALS.D

y = 0.0021 * x  + 2.8224E-004

R =  0.9999

DL = 0.02037

BEC = 0.1326

Weight: None

Min Conc: <None>

y = 0.0097 * x  + 0.0010

R =  0.9999

DL = 0.005984

BEC = 0.1039

Weight: None

Min Conc: <None>

Page 26 12/16/2019 7:51:32 AM
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Calibration for 005CALS.D

y = 0.0074 * x  + 5.4381E-004

R =  0.9999

DL = 0.009777

BEC = 0.07374

Weight: None

Min Conc: <None>

y = 0.0114 * x  + 2.0158E-004

R =  1.0000

DL = 0.002448

BEC = 0.01776

Weight: None

Min Conc: <None>

Page 27 12/16/2019 7:51:33 AM
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Calibration for 005CALS.D

y = 0.0108 * x  + 6.2427E-005

R =  1.0000

DL = 0.001598

BEC = 0.005799

Weight: None

Min Conc: <None>

Page 28 12/16/2019 7:51:33 AM
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Calibration for 005CALS.D
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Calibration for 005CALS.D
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Calibration for 005CALS.D

Page 31 12/16/2019 7:51:34 AM
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Calibration for 005CALS.D
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Calibration for 005CALS.D
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Calibration for 081CALS.D

Batch Folder:

Analysis File:

DA Date-Time:

Calibration Title:

Calibration Method:

VIS Interpolation Fit:

Tune Step:

C:\ICPMH\1\DATA\121319B1.B\

121319B1.batch.xml

12/14/2019 1:04:18 AM

External Calibration

#1 he.u

#2 nogas.u

Level Standard Data File Sample Name Acq. Date-Time

1 079CALB.D ICIS 1843378 12/14/2019 12:41:33 AM

2 080CALS.D IC 1851019 12/14/2019 12:48:19 AM

3 081CALS.D IC 1851020 12/14/2019 12:55:02 AM

4 082CALS.D IC 1851021 12/14/2019 1:01:44 AM

5

6

7

Page 1 12/16/2019 7:52:38 AM
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Calibration for 081CALS.D

y = 0.0055 * x  + 0.0539

R =  1.0000

DL = 0.09999

BEC = 9.852

Weight: None

Min Conc: <None>

y = 0.0017 * x  + 1.6251E-005

R =  1.0000

DL = 0.009885

BEC = 0.009732

Weight: None

Min Conc: <None>

Page 2 12/16/2019 7:52:39 AM
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Calibration for 081CALS.D

y = 0.0012 * x  + 0.0052

R =  0.9997

DL = 0.8989

BEC = 4.353

Weight: None

Min Conc: <None>

y = 0.0087 * x  + 0.1753

R =  1.0000

DL = 2.285

BEC = 20.04

Weight: None

Min Conc: <None>

Page 3 12/16/2019 7:52:39 AM
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Calibration for 081CALS.D

y = 0.0046 * x  + 0.0057

R =  1.0000

DL = 0.179

BEC = 1.246

Weight: None

Min Conc: <None>

y = 0.0019 * x  + 0.0029

R =  1.0000

DL = 0.4787

BEC = 1.59

Weight: None

Min Conc: <None>

Page 4 12/16/2019 7:52:39 AM
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Calibration for 081CALS.D

y = 1.3403E-004 * x  + 2.3915E-004

R =  1.0000

DL = 2.055

BEC = 1.784

Weight: None

Min Conc: <None>

y = 0.0049 * x  + 0.2019

R =  1.0000

DL = 1.471

BEC = 41.17

Weight: None

Min Conc: <None>

Page 5 12/16/2019 7:52:40 AM
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Calibration for 081CALS.D

y = 4.9767E-004 * x  + 0.0045

R =  1.0000

DL = 0.9101

BEC = 9.057

Weight: None

Min Conc: <None>

y = 0.0014 * x  + 1.5740E-004

R =  1.0000

DL = 0.01329

BEC = 0.1104

Weight: None

Min Conc: <None>

Page 6 12/16/2019 7:52:40 AM
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Calibration for 081CALS.D

y = 0.0560 * x  + 0.0172

R =  0.9999

DL = 0.03366

BEC = 0.3071

Weight: None

Min Conc: <None>

y = 0.0678 * x  + 0.0072

R =  0.9999

DL = 0.08068

BEC = 0.1064

Weight: None

Min Conc: <None>

Page 7 12/16/2019 7:52:40 AM
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Calibration for 081CALS.D

y = 0.0155 * x  + 0.0016

R =  0.9999

DL = 0.04203

BEC = 0.1058

Weight: None

Min Conc: <None>

y = 5.3526E-004 * x  + 0.0019

R =  0.9999

DL = 1.872

BEC = 3.538

Weight: None

Min Conc: <None>

Page 8 12/16/2019 7:52:41 AM
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Calibration for 081CALS.D

y = 0.0402 * x  + 0.0017

R =  1.0000

DL = 0.02094

BEC = 0.04227

Weight: None

Min Conc: <None>

y = 0.0098 * x  + 3.5592E-004

R =  0.9999

DL = 0.0073

BEC = 0.03631

Weight: None

Min Conc: <None>

Page 9 12/16/2019 7:52:41 AM
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Calibration for 081CALS.D

y = 0.0277 * x  + 0.0061

R =  0.9999

DL = 0.02862

BEC = 0.2192

Weight: None

Min Conc: <None>

y = 0.0054 * x  + 0.0016

R =  0.9999

DL = 0.08843

BEC = 0.2896

Weight: None

Min Conc: <None>

Page 10 12/16/2019 7:52:41 AM
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Calibration for 081CALS.D

y = 0.0039 * x  + 4.2435E-004

R =  0.9999

DL = 0.0695

BEC = 0.1097

Weight: None

Min Conc: <None>

y = 3.0549E-004 * x  + 1.3688E-004

R =  0.9999

DL = 0.3554

BEC = 0.4481

Weight: None

Min Conc: <None>

Page 11 12/16/2019 7:52:42 AM
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Calibration for 081CALS.D

y = 0.0346 * x  + 8.6533E-004

R =  1.0000

DL = 0.007709

BEC = 0.02499

Weight: None

Min Conc: <None>

y = 0.0535 * x  + 5.3844E-004

R =  1.0000

DL = 0.00321

BEC = 0.01007

Weight: None

Min Conc: <None>

Page 12 12/16/2019 7:52:42 AM
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Calibration for 081CALS.D

y = 0.0413 * x  + 0.0010

R =  0.9999

DL = 0.007076

BEC = 0.02444

Weight: None

Min Conc: <None>

y = 0.0790 * x  + 0.0147

R =  0.9977

DL = 0.04384

BEC = 0.1861

Weight: None

Min Conc: <None>

Page 13 12/16/2019 7:52:42 AM
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Calibration for 081CALS.D

y = 0.0064 * x  + 8.7458E-004

R =  0.9998

DL = 0.01946

BEC = 0.1362

Weight: None

Min Conc: <None>

y = 0.0234 * x  + 3.1026E-004

R =  0.9996

DL = 0.01426

BEC = 0.01324

Weight: None

Min Conc: <None>

Page 14 12/16/2019 7:52:43 AM
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Calibration for 081CALS.D

y = 0.1355 * x  + 0.0023

R =  1.0000

DL = 0.00474

BEC = 0.0172

Weight: None

Min Conc: <None>

y = 0.0255 * x  + 5.9338E-005

R =  0.9999

DL = 0.0065

BEC = 0.002323

Weight: None

Min Conc: <None>

Page 15 12/16/2019 7:52:43 AM
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Calibration for 081CALS.D

y = 0.0024 * x  + 2.1215E-005

R =  0.9999

DL = 0.007434

BEC = 0.008964

Weight: None

Min Conc: <None>

y = 5.2653E-004 * x  + 7.2591E-006

R =  0.9997

DL = 0.004054

BEC = 0.01379

Weight: None

Min Conc: <None>

Page 16 12/16/2019 7:52:43 AM

Page 698 of 1586



Calibration for 081CALS.D

y = 0.0015 * x  + 2.0470E-004

R =  1.0000

DL = 0.02129

BEC = 0.136

Weight: None

Min Conc: <None>

y = 0.0020 * x  + 5.4610E-005

R =  1.0000

DL = 0.006526

BEC = 0.02793

Weight: None

Min Conc: <None>

Page 17 12/16/2019 7:52:44 AM
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Calibration for 081CALS.D

y = 2.3020E-005 * x  + 1.0575E-006

R =  0.9999

DL = 0.05916

BEC = 0.04594

Weight: None

Min Conc: <None>

y = 0.0018 * x  + 3.1600E-005

R =  1.0000

DL = 0.005512

BEC = 0.01727

Weight: None

Min Conc: <None>

Page 18 12/16/2019 7:52:44 AM
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Calibration for 081CALS.D

y = 6.4327E-004 * x  + 3.4051E-005

R =  0.9993

DL = 0.02712

BEC = 0.05293

Weight: None

Min Conc: <None>

y = 0.0040 * x  + 2.8704E-005

R =  1.0000

DL = 0.002216

BEC = 0.007187

Weight: None

Min Conc: <None>

Page 19 12/16/2019 7:52:44 AM
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Calibration for 081CALS.D

y = 0.0046 * x  + 4.1142E-005

R =  1.0000

DL = 0.003301

BEC = 0.008915

Weight: None

Min Conc: <None>

y = 0.0047 * x  + 3.5201E-005

R =  1.0000

DL = 0.001443

BEC = 0.007426

Weight: None

Min Conc: <None>

Page 20 12/16/2019 7:52:45 AM
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Calibration for 081CALS.D

y = 8.8485E-004 * x  + 5.6839E-006

R =  0.9993

DL = 0.005517

BEC = 0.006424

Weight: None

Min Conc: <None>

y = 0.0010 * x  + 8.0077E-006

R =  1.0000

DL = 0.002262

BEC = 0.008007

Weight: None

Min Conc: <None>

Page 21 12/16/2019 7:52:45 AM
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Calibration for 081CALS.D

y = 0.0020 * x  + 3.5680E-005

R =  1.0000

DL = 0.01048

BEC = 0.01774

Weight: None

Min Conc: <None>

y = 0.0082 * x  + 0.0013

R =  0.9999

DL = 0.02056

BEC = 0.1605

Weight: None

Min Conc: <None>

Page 22 12/16/2019 7:52:45 AM
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Calibration for 081CALS.D

y = 0.0020 * x  + 5.0109E-004

R =  1.0000

DL = 0.01784

BEC = 0.249

Weight: None

Min Conc: <None>

y = 0.0043 * x  + 2.4965E-005

R =  1.0000

DL = 0.001357

BEC = 0.005856

Weight: None

Min Conc: <None>

Page 23 12/16/2019 7:52:46 AM
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Calibration for 081CALS.D

y = 0.0018 * x  + 3.9940E-005

R =  1.0000

DL = 0.01335

BEC = 0.02169

Weight: None

Min Conc: <None>

y = 0.0033 * x  + 1.7207E-004

R =  1.0000

DL = 0.01315

BEC = 0.05205

Weight: None

Min Conc: <None>

Page 24 12/16/2019 7:52:46 AM
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Calibration for 081CALS.D

y = 0.0070 * x  + 2.4762E-004

R =  0.9998

DL = 0.007682

BEC = 0.03524

Weight: None

Min Conc: <None>

y = 0.0025 * x  + 4.1114E-004

R =  1.0000

DL = 0.005966

BEC = 0.1667

Weight: None

Min Conc: <None>

Page 25 12/16/2019 7:52:46 AM
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Calibration for 081CALS.D

y = 0.0022 * x  + 3.7658E-004

R =  0.9999

DL = 0.03677

BEC = 0.1741

Weight: None

Min Conc: <None>

y = 0.0099 * x  + 0.0016

R =  0.9999

DL = 0.01155

BEC = 0.1606

Weight: None

Min Conc: <None>

Page 26 12/16/2019 7:52:47 AM
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Calibration for 081CALS.D

y = 0.0075 * x  + 4.9833E-004

R =  0.9999

DL = 0.01009

BEC = 0.06654

Weight: None

Min Conc: <None>

y = 0.0116 * x  + 2.3555E-004

R =  1.0000

DL = 0.001979

BEC = 0.02023

Weight: None

Min Conc: <None>

Page 27 12/16/2019 7:52:47 AM
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Calibration for 081CALS.D

y = 0.0110 * x  + 8.7800E-005

R =  1.0000

DL = 0.001598

BEC = 0.007968

Weight: None

Min Conc: <None>

Page 28 12/16/2019 7:52:48 AM
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Calibration for 081CALS.D
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Calibration for 081CALS.D
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Calibration for 081CALS.D

Page 31 12/16/2019 7:52:48 AM

Page 713 of 1586



Calibration for 081CALS.D
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Calibration for 081CALS.D

Page 33 12/16/2019 7:52:49 AM
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121319B1

Tune StepMassName R a b (blank) DL BEC Units
3 7 Li 0.999996 0.005368 0.05314 0.02859 9.899787 ug/l
3 9 Be 0.999995 0.001615 2.55E-05 0.021798 0.015778 ug/l
3 11 B 0.99973 0.00119 0.001024 0.101413 0.860562 ug/l
2 23 Na 1 0.009235 0.192579 1.805284 20.85315 ug/l
2 24 Mg 0.99999 0.004787 0.003843 0.582721 0.802685 ug/l
2 27 Al 0.999744 0.002011 0.00224 1.210613 1.113897 ug/l
2 31 P 0.999998 0.000141 0.000744 2.481456 5.258028 ug/l
2 39 K 0.999998 0.005078 0.259088 2.841463 51.01709 ug/l
3 44 Ca 0.999982 0.000498 0.005645 0.718853 11.33402 ug/l
3 47 Ti 1 0.001412 0.000193 0.024253 0.136945 ug/l
2 51 V 0.999752 0.055215 0.027574 0.099942 0.499392 ug/l
2 52 Cr 0.999646 0.067052 0.007518 0.010134 0.112114 ug/l
2 55 Mn 0.99995 0.016072 0.001391 0.036089 0.086577 ug/l
2 57 Fe 0.999902 0.000551 0.001983 1.310599 3.600576 ug/l
2 59 Co 0.999895 0.041359 0.001241 0.010135 0.029999 ug/l
2 60 Ni 0.999875 0.009892 0.000385 0.05832 0.038916 ug/l
2 63 Cu 0.99965 0.028056 0.007862 0.042907 0.280236 ug/l
2 66 Zn 0.999966 0.005402 0.00309 0.114565 0.572008 ug/l
2 75 As 0.999958 0.003917 0.000608 0.071125 0.155307 ug/l
2 78 Se 0.999427 0.000311 0.000174 1.101835 0.560283 ug/l
3 88 Sr 0.999996 0.033565 0.000791 0.002568 0.023555 ug/l
2 89 Y 0.99992 0.05313 0.000425 0.002036 0.008002 ug/l
2 90 Zr 0.999938 0.040428 0.000672 0.001189 0.016612 ug/l
2 93 Nb 0.998536 0.080089 0.004729 0.020143 0.059047 ug/l
3 95 Mo 0.999083 0.006321 0.001186 0.019035 0.187616 ug/l
2 101 Ru 0.999519 0.022849 0.000246 0.00431 0.010773 ug/l
2 103 Rh 0.999741 0.130857 0.00188 0.003197 0.014363 ug/l
2 105 Pd 0.999742 0.023955 0.000184 0.010918 0.007681 ug/l
3 107 Ag 0.999241 0.00243 2.01E-05 0.003257 0.008266 ug/l
3 111 Cd 0.999297 0.000522 6.71E-06 0.008759 0.01285 ug/l
3 118 Sn 0.999972 0.001497 0.000192 0.011799 0.127998 ug/l
3 121 Sb 0.999976 0.001945 7.42E-05 0.013513 0.038179 ug/l
2 125 Te 0.99991 2.39E-05 2.68E-07 0.058381 0.011235 ug/l
2 133 Cs 0.999997 0.001907 2.59E-05 0.008723 0.013606 ug/l
3 137 Ba 0.998878 0.000657 3.34E-05 0.016877 0.05087 ug/l
2 139 La 0.999997 0.004065 1.83E-05 0.000892 0.004497 ug/l
2 140 Ce 0.999979 0.004708 2.49E-05 0.003363 0.005281 ug/l
2 141 Pr 0.999977 0.004883 1.84E-05 0.003 0.00377 ug/l
2 146 Nd 0.998468 0.000901 3.49E-06 0.003349 0.003878 ug/l
3 147 Sm 0.999921 0.001005 4.48E-06 0.002302 0.004464 ug/l
2 178 Hf 0.999954 0.001969 1.47E-05 0.004959 0.007443 ug/l
2 181 Ta 0.999806 0.008116 0.001308 0.012754 0.161102 ug/l
2 182 W 0.999987 0.001972 0.000183 0.03524 0.092914 ug/l
3 185 Re 0.999976 0.004206 1.57E-05 0.001727 0.003723 ug/l
2 195 Pt 0.999999 0.00184 3.38E-05 0.002502 0.018356 ug/l
3 197 Au 0.999989 0.003363 6.58E-05 0.005505 0.01956 ug/l
3 205 Tl 0.998724 0.006937 0.000324 0.010861 0.046748 ug/l
3 206 (Pb) 0.999954 0.002415 0.000233 0.002888 0.096423 ug/l
3 207 (Pb) 0.999891 0.002129 0.000282 0.020367 0.132586 ug/l
3 208 Pb 0.99993 0.009711 0.001009 0.005984 0.103867 ug/l
2 209 Bi 0.999853 0.007375 0.000544 0.009777 0.073736 ug/l
3 232 Th 0.999995 0.011351 0.000202 0.002448 0.01776 ug/l
3 238 U 0.999988 0.010766 6.24E-05 0.001598 0.005799 ug/l
3 6 Li (IS) ug/l
2 45 Sc (IS) ug/l
3 45 Sc (IS) ug/l
2 72 Ge (IS) ug/l
3 72 Ge (IS) ug/l
3 115 In (IS) ug/l
2 165 Ho (IS) ug/l
3 165 Ho (IS) ug/l
2 193 Ir (IS) ug/l
3 193 Ir (IS) ug/l
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Metals Y Intercept

Analyst: CGB Date:

Element MDL 3XMDL Y-Intercept Pass/Fail Element MDL 3XMDL Y-Intercept Pass/Fail
LI 2.00 6.00 0.05314 PASS LI 4.00 12.00 0.053140 PASS

BE 0.20 0.60 2.55E-05 PASS BE 0.40 1.20 0.000025 PASS

B 45.00 135.00 0.001024 PASS B 45.00 135.00 0.001024 PASS

NA 20.00 60.00 0.192579 PASS NA 75.00 225.00 0.192579 PASS

MG 20.00 60.00 0.003843 PASS MG 25.00 75.00 0.003843 PASS

AL 20.00 60.00 0.00224 PASS AL 20.00 60.00 0.002240 PASS

P 45.00 135.00 0.000744 PASS P 200.00 600.00 0.000744 PASS

K 45.00 135.00 0.259088 PASS K 40.00 120.00 0.259088 PASS

CA 45.00 135.00 0.005645 PASS CA 100.00 300.00 0.005645 PASS

TI 2.00 6.00 0.000193 PASS TI 2.40 7.20 0.000193 PASS

V 4.00 12.00 0.027574 PASS V 4.00 12.00 0.027574 PASS

CR 4.00 12.00 0.007518 PASS CR 4.50 13.50 0.007518 PASS

MN 0.90 2.70 0.001391 PASS MN 2.00 6.00 0.001391 PASS

FE 20.00 60.00 0.001983 PASS FE 20.00 60.00 0.001983 PASS

CO 0.90 2.70 0.001241 PASS CO 0.75 2.25 0.001241 PASS

NI 2.00 6.00 0.000385 PASS NI 2.00 6.00 0.000385 PASS

CU 0.40 1.20 0.007862 PASS CU 4.00 12.00 0.007862 PASS

ZN 7.50 22.50 0.00309 PASS ZN 20.00 60.00 0.003090 PASS

AS 4.00 12.00 0.000608 PASS AS 4.00 12.00 0.000608 PASS

SE 2.00 6.00 0.000174 PASS SE 3.20 9.60 0.000174 PASS

SR 2.00 6.00 0.000791 PASS SR 2.40 7.20 0.000791 PASS

Y 2.00 6.00 0.000425 PASS Y 4.00 12.00 0.000425 PASS

ZR 2.00 6.00 0.000672 PASS ZR 4.00 12.00 0.000672 PASS

NB 10.00 30.00 0.004729 PASS NB 12.00 36.00 0.004729 PASS

MO 2.00 6.00 0.001186 PASS MO 2.00 6.00 0.001186 PASS

RU 4.00 12.00 0.000246 PASS RU 4.00 12.00 0.000246 PASS

RH 4.00 12.00 0.00188 PASS RH 4.00 12.00 0.001880 PASS

PD 0.20 0.60 0.000184 PASS PD 0.40 1.20 0.000184 PASS

AG 0.90 2.70 2.01E-05 PASS AG 0.75 2.25 0.000020 PASS

CD 0.20 0.60 6.71E-06 PASS CD 0.24 0.72 0.000007 PASS

SN 1.20 3.60 0.000192 PASS SN 0.90 2.70 0.000192 PASS

SB 2.00 6.00 7.42E-05 PASS SB 2.00 6.00 0.000074 PASS

TE 7.50 22.50 2.68E-07 PASS TE 4.00 12.00 0.000000 PASS

CS 0.20 0.60 2.59E-05 PASS CS 2.00 6.00 0.000026 PASS

BA 0.90 2.70 3.34E-05 PASS BA 5.00 15.00 0.000033 PASS

LA 0.90 2.70 1.83E-05 PASS LA 0.75 2.25 0.000018 PASS

CE 4.00 12.00 2.49E-05 PASS CE 4.00 12.00 0.000025 PASS

PR 0.90 2.70 1.84E-05 PASS PR 0.75 2.25 0.000018 PASS

ND 0.90 2.70 3.49E-06 PASS ND 0.75 2.25 0.000003 PASS

SM 4.00 12.00 4.48E-06 PASS SM 4.00 12.00 0.000004 PASS

HF 4.00 12.00 1.47E-05 PASS HF 4.00 12.00 0.000015 PASS

TA 4.00 12.00 0.001308 PASS TA 4.00 12.00 0.001308 PASS

W 2.00 6.00 0.000183 PASS W 10.00 30.00 0.000183 PASS

RE 0.40 1.20 1.57E-05 PASS RE 4.00 12.00 0.000016 PASS

PT 0.40 1.20 3.38E-05 PASS PT 0.40 1.20 0.000034 PASS

AU 5.00 15.00 6.58E-05 PASS AU 2.00 6.00 0.000066 PASS

TL 0.90 2.70 0.000324 PASS TL 2.00 6.00 0.000324 PASS

(PB 206) 1.00 3.00 0.000233 PASS (PB 206) 1.25 3.75 0.000233 PASS

(PB 207) 1.00 3.00 0.000282 PASS (PB 207) 1.25 3.75 0.000282 PASS

PB 1.00 3.00 0.001009 PASS PB 1.25 3.75 0.001009 PASS

BI 7.50 22.50 0.000544 PASS BI 7.50 22.50 0.000544 PASS

TH 0.90 2.70 0.000202 PASS TH 0.90 2.70 0.000202 PASS

U 0.40 1.20 6.24E-05 PASS U 0.40 1.20 0.000062 PASS

12/16/2019
Instrument: 

Matrix: 
Units: PPB

Soil
Calibration File:

7700

Matrix: 
Units:PPB

Water
121319B1
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121319B1-2

Tune StepMassName R a b (blank) DL BEC Units
3 7 Li 0.999999 0.005471 0.053907 0.099988 9.852422 ug/l
3 9 Be 0.999994 0.00167 1.63E-05 0.009885 0.009732 ug/l
3 11 B 0.999668 0.001203 0.005236 0.898866 4.353359 ug/l
2 23 Na 0.999988 0.008745 0.175259 2.284537 20.04106 ug/l
2 24 Mg 0.999995 0.00459 0.005719 0.17902 1.245878 ug/l
2 27 Al 0.999953 0.001852 0.002945 0.47871 1.590066 ug/l
2 31 P 0.999978 0.000134 0.000239 2.054627 1.784231 ug/l
2 39 K 0.999977 0.004904 0.201883 1.471198 41.16647 ug/l
3 44 Ca 0.999974 0.000498 0.004507 0.910146 9.056959 ug/l
3 47 Ti 0.999994 0.001425 0.000157 0.013288 0.11044 ug/l
2 51 V 0.999881 0.056021 0.017206 0.033656 0.307133 ug/l
2 52 Cr 0.99985 0.067818 0.007213 0.080681 0.106358 ug/l
2 55 Mn 0.999858 0.015481 0.001638 0.042028 0.105809 ug/l
2 57 Fe 0.999852 0.000535 0.001894 1.872248 3.537675 ug/l
2 59 Co 0.999967 0.040159 0.001697 0.020938 0.042269 ug/l
2 60 Ni 0.999866 0.009802 0.000356 0.0073 0.036313 ug/l
2 63 Cu 0.999856 0.02768 0.006069 0.028619 0.219248 ug/l
2 66 Zn 0.99993 0.005357 0.001551 0.088432 0.289612 ug/l
2 75 As 0.999918 0.003869 0.000424 0.069501 0.109669 ug/l
2 78 Se 0.999892 0.000305 0.000137 0.35536 0.448057 ug/l
3 88 Sr 0.999983 0.034631 0.000865 0.007709 0.024987 ug/l
2 89 Y 0.999963 0.053462 0.000538 0.00321 0.010071 ug/l
2 90 Zr 0.999918 0.041257 0.001008 0.007076 0.024442 ug/l
2 93 Nb 0.997724 0.079045 0.014713 0.043844 0.186128 ug/l
3 95 Mo 0.999754 0.006423 0.000875 0.019456 0.136153 ug/l
2 101 Ru 0.999626 0.023435 0.00031 0.014256 0.013239 ug/l
2 103 Rh 0.999957 0.135531 0.002332 0.00474 0.017204 ug/l
2 105 Pd 0.999875 0.025545 5.93E-05 0.0065 0.002323 ug/l
3 107 Ag 0.999895 0.002367 2.12E-05 0.007434 0.008964 ug/l
3 111 Cd 0.999662 0.000527 7.26E-06 0.004054 0.013787 ug/l
3 118 Sn 0.999984 0.001505 0.000205 0.02129 0.136016 ug/l
3 121 Sb 0.99999 0.001956 5.46E-05 0.006526 0.027925 ug/l
2 125 Te 0.999918 2.3E-05 1.06E-06 0.059162 0.045941 ug/l
2 133 Cs 0.99995 0.00183 3.16E-05 0.005512 0.017269 ug/l
3 137 Ba 0.99927 0.000643 3.41E-05 0.027118 0.052935 ug/l
2 139 La 0.999971 0.003994 2.87E-05 0.002216 0.007187 ug/l
2 140 Ce 0.999981 0.004615 4.11E-05 0.003301 0.008915 ug/l
2 141 Pr 0.999962 0.00474 3.52E-05 0.001443 0.007426 ug/l
2 146 Nd 0.999333 0.000885 5.68E-06 0.005517 0.006424 ug/l
3 147 Sm 0.999982 0.001 8.01E-06 0.002262 0.008007 ug/l
2 178 Hf 0.999974 0.002012 3.57E-05 0.010479 0.017735 ug/l
2 181 Ta 0.999885 0.008205 0.001317 0.020561 0.160521 ug/l
2 182 W 0.999982 0.002012 0.000501 0.017839 0.249039 ug/l
3 185 Re 0.999973 0.004263 2.5E-05 0.001357 0.005856 ug/l
2 195 Pt 0.999998 0.001841 3.99E-05 0.013347 0.021691 ug/l
3 197 Au 0.999993 0.003306 0.000172 0.013148 0.052048 ug/l
3 205 Tl 0.999767 0.007026 0.000248 0.007682 0.035245 ug/l
3 206 (Pb) 0.999954 0.002467 0.000411 0.005966 0.166672 ug/l
3 207 (Pb) 0.999938 0.002163 0.000377 0.036767 0.174111 ug/l
3 208 Pb 0.999946 0.009853 0.001582 0.011547 0.160588 ug/l
2 209 Bi 0.999868 0.007489 0.000498 0.010088 0.066539 ug/l
3 232 Th 0.999988 0.011644 0.000236 0.001979 0.02023 ug/l
3 238 U 0.999983 0.011019 8.78E-05 0.001598 0.007968 ug/l
3 6 Li (IS) ug/l
2 45 Sc (IS) ug/l
3 45 Sc (IS) ug/l
2 72 Ge (IS) ug/l
3 72 Ge (IS) ug/l
3 115 In (IS) ug/l
2 165 Ho (IS) ug/l
3 165 Ho (IS) ug/l
2 193 Ir (IS) ug/l
3 193 Ir (IS) ug/l
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Metals Y Intercept

Analyst: CGB Date:

Element MDL 3XMDL Y-Intercept Pass/Fail Element MDL 3XMDL Y-Intercept Pass/Fail
LI 2.00 6.00 0.053907 PASS LI 4.00 12.00 0.053907 PASS

BE 0.20 0.60 1.63E-05 PASS BE 0.40 1.20 0.000016 PASS

B 45.00 135.00 0.005236 PASS B 45.00 135.00 0.005236 PASS

NA 20.00 60.00 0.175259 PASS NA 75.00 225.00 0.175259 PASS

MG 20.00 60.00 0.005719 PASS MG 25.00 75.00 0.005719 PASS

AL 20.00 60.00 0.002945 PASS AL 20.00 60.00 0.002945 PASS

P 45.00 135.00 0.000239 PASS P 200.00 600.00 0.000239 PASS

K 45.00 135.00 0.201883 PASS K 40.00 120.00 0.201883 PASS

CA 45.00 135.00 0.004507 PASS CA 100.00 300.00 0.004507 PASS

TI 2.00 6.00 0.000157 PASS TI 2.40 7.20 0.000157 PASS

V 4.00 12.00 0.017206 PASS V 4.00 12.00 0.017206 PASS

CR 4.00 12.00 0.007213 PASS CR 4.50 13.50 0.007213 PASS

MN 0.90 2.70 0.001638 PASS MN 2.00 6.00 0.001638 PASS

FE 20.00 60.00 0.001894 PASS FE 20.00 60.00 0.001894 PASS

CO 0.90 2.70 0.001697 PASS CO 0.75 2.25 0.001697 PASS

NI 2.00 6.00 0.000356 PASS NI 2.00 6.00 0.000356 PASS

CU 0.40 1.20 0.006069 PASS CU 4.00 12.00 0.006069 PASS

ZN 7.50 22.50 0.001551 PASS ZN 20.00 60.00 0.001551 PASS

AS 4.00 12.00 0.000424 PASS AS 4.00 12.00 0.000424 PASS

SE 2.00 6.00 0.000137 PASS SE 3.20 9.60 0.000137 PASS

SR 2.00 6.00 0.000865 PASS SR 2.40 7.20 0.000865 PASS

Y 2.00 6.00 0.000538 PASS Y 4.00 12.00 0.000538 PASS

ZR 2.00 6.00 0.001008 PASS ZR 4.00 12.00 0.001008 PASS

NB 10.00 30.00 0.014713 PASS NB 12.00 36.00 0.014713 PASS

MO 2.00 6.00 0.000875 PASS MO 2.00 6.00 0.000875 PASS

RU 4.00 12.00 0.00031 PASS RU 4.00 12.00 0.000310 PASS

RH 4.00 12.00 0.002332 PASS RH 4.00 12.00 0.002332 PASS

PD 0.20 0.60 5.93E-05 PASS PD 0.40 1.20 0.000059 PASS

AG 0.90 2.70 2.12E-05 PASS AG 0.75 2.25 0.000021 PASS

CD 0.20 0.60 7.26E-06 PASS CD 0.24 0.72 0.000007 PASS

SN 1.20 3.60 0.000205 PASS SN 0.90 2.70 0.000205 PASS

SB 2.00 6.00 5.46E-05 PASS SB 2.00 6.00 0.000055 PASS

TE 7.50 22.50 1.06E-06 PASS TE 4.00 12.00 0.000001 PASS

CS 0.20 0.60 3.16E-05 PASS CS 2.00 6.00 0.000032 PASS

BA 0.90 2.70 3.41E-05 PASS BA 5.00 15.00 0.000034 PASS

LA 0.90 2.70 2.87E-05 PASS LA 0.75 2.25 0.000029 PASS

CE 4.00 12.00 4.11E-05 PASS CE 4.00 12.00 0.000041 PASS

PR 0.90 2.70 3.52E-05 PASS PR 0.75 2.25 0.000035 PASS

ND 0.90 2.70 5.68E-06 PASS ND 0.75 2.25 0.000006 PASS

SM 4.00 12.00 8.01E-06 PASS SM 4.00 12.00 0.000008 PASS

HF 4.00 12.00 3.57E-05 PASS HF 4.00 12.00 0.000036 PASS

TA 4.00 12.00 0.001317 PASS TA 4.00 12.00 0.001317 PASS

W 2.00 6.00 0.000501 PASS W 10.00 30.00 0.000501 PASS

RE 0.40 1.20 2.5E-05 PASS RE 4.00 12.00 0.000025 PASS

PT 0.40 1.20 3.99E-05 PASS PT 0.40 1.20 0.000040 PASS

AU 5.00 15.00 0.000172 PASS AU 2.00 6.00 0.000172 PASS

TL 0.90 2.70 0.000248 PASS TL 2.00 6.00 0.000248 PASS

(PB 206) 1.00 3.00 0.000411 PASS (PB 206) 1.25 3.75 0.000411 PASS

(PB 207) 1.00 3.00 0.000377 PASS (PB 207) 1.25 3.75 0.000377 PASS

PB 1.00 3.00 0.001582 PASS PB 1.25 3.75 0.001582 PASS

BI 7.50 22.50 0.000498 PASS BI 7.50 22.50 0.000498 PASS

TH 0.90 2.70 0.000236 PASS TH 0.90 2.70 0.000236 PASS

U 0.40 1.20 8.78E-05 PASS U 0.40 1.20 0.000088 PASS

12/16/2019
Instrument: 

Matrix: 
Units: PPB

Soil
Calibration File:

7700

Matrix: 
Units:PPB

Water
121319B1-2
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Method Type Vial Sample Comment Dil/Lvl
ISTD
Conc

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Keyword Start of TUNE

Keyword TN_6020.U

Keyword 1307

Keyword End of TUNE

Keyword Start of SMPL

C:\ICPMH\1\METHODS\MET_2014.m 6-Blank 1 RINSE 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CalBlk 4 ICIS 1843378 Level 1 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CalStd 1101 IC 1851019 Level 2 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CalStd 1102 IC 1851020 Level 3 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CalStd 1103 IC 1851021 Level 4 Level 1

C:\ICPMH\1\METHODS\MET_2014.m ICV 1104 ICV 1851018 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m ICB 4 ICB 1843378 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CRI 1101 CRI 1851019 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m ICSA 1105 ICSA 1849708 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m ICSAB 1106 ICSAB 1849709 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 1301 LRC 1849716 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 1302 LRC 1849717 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CCV 1102 CCV 1851020 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CCB 4 CCB 1843378 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2101 LB 160-453786/1-B 453949 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2102 LCS 160-453949/2-A 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2103 280-131598-A-1-B 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2104 280-131598-A-1-B SD 50.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2105 280-131598-A-1-C MS 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2106 280-131598-A-1-D MSD 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2107 280-131598-A-1-B PDS 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2108 280-131598-A-2-B 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2109 280-131599-A-1-B 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2110 280-131599-A-2-B 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2111 MB 160-452936/1-A 452936 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2112 LCS 160-452936/2-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2201 460-196683-D-2-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2202 460-196683-D-2-A SD 10.00 Level 1

(454287)

All

FLC 
12/16/19

FLC
 12/16/19

File: 121319B1
R

inse: 1843378

Tune: 1848646
P/A: 1844732
IS: 1848675
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Method Type Vial Sample Comment Dil/Lvl
ISTD
Conc

34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

C:\ICPMH\1\METHODS\MET_2014.m Sample 2203 460-196683-D-2-B MS 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2204 460-196683-D-2-C MSD 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2205 460-196683-D-2-A PDS 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2206 160-36457-B-13-A 451959 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2207 160-36457-A-40-A 453170 5.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2208 160-36457-A-42-A 5.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2209 160-36457-A-43-A 5.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2210 MB 160-452069/1-A 452069 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2211 LCSSRM 160-452069/2-A 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2212 160-36457-B-21-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2301 160-36457-B-22-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2302 160-36457-B-23-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2303 160-36457-B-24-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2304 160-36457-B-25-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2305 160-36457-B-26-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2306 160-36457-B-27-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2307 160-36457-B-28-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2308 160-36457-B-29-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2309 160-36457-B-30-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2310 160-36457-B-31-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2311 160-36457-B-32-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2312 160-36457-B-33-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2401 160-36457-B-34-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2402 160-36457-B-35-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2403 160-36457-B-36-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2404 160-36457-B-37-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2405 160-36457-B-38-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2406 160-36457-B-39-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2407 160-36457-B-41-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2408 160-36457-B-41-A SD 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2409 160-36457-B-41-B MS 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2410 160-36457-B-41-C MSD 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2411 160-36457-B-41-A PDS 2.000 Level 1

U

V

All

All but V
All

All but V

All
All but V

All
All but V

All
All but V

All
All but V

All
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Method Type Vial Sample Comment Dil/Lvl
ISTD
Conc

67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

C:\ICPMH\1\METHODS\MET_2014.m CRI 1101 CCVL 1851019 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CCV 1102 CCV 1851020 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CCB 4 CCB 1843378 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m 6-Blank 1 RINSE 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CalBlk 4 ICIS 1843378 Level 1 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CalStd 1101 IC 1851019 Level 2 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CalStd 1102 IC 1851020 Level 3 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CalStd 1103 IC 1851021 Level 4 Level 1

C:\ICPMH\1\METHODS\MET_2014.m ICV 1104 ICV 1851018 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m ICB 4 ICB 1843378 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CRI 1101 CRI 1851019 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m ICSA 1105 ICSA 1849708 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m ICSAB 1106 ICSAB 1849709 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CCV 1102 CCV 1851020 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CCB 4 CCB 1843378 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2101 LB 160-453786/1-B 453949 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2102 LCS 160-453949/2-A 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2103 280-131598-A-1-B 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2104 280-131598-A-1-B SD 50.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2105 280-131598-A-1-C MS 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2106 280-131598-A-1-D MSD 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2107 280-131598-A-1-B PDS 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2108 280-131598-A-2-B 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2109 280-131599-A-1-B 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 2110 280-131599-A-2-B 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3101 MB 160-453494/1-A 453494 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3102 LCS 160-453494/2-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3103 280-131548-D-1-A 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3104 280-131548-D-2-A 5.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3105 280-131603-B-1-A 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3106 280-131603-B-2-A 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3107 280-131603-B-3-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3108 280-131603-B-3-A SD 10.00 Level 1

FLC
12/16/19

All
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Method Type Vial Sample Comment Dil/Lvl
ISTD
Conc

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132

C:\ICPMH\1\METHODS\MET_2014.m Sample 3109 280-131603-B-3-B MS 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3110 280-131603-B-3-C MSD 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3111 280-131603-B-3-D MS 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3112 280-131603-B-3-E MSD 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3201 280-131603-B-3-A PDS 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3202 280-131603-B-3-A 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3203 280-131603-B-3-A SD 50.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3204 280-131603-B-3-B MS 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3205 280-131603-B-3-C MSD 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3206 280-131603-B-3-D MS 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3207 280-131603-B-3-E MSD 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3208 280-131603-B-3-A PDS 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3209 MB 160-452929/1-A 452929 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3210 LCS 160-452929/2-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3211 160-36453-A-24-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3212 160-36453-A-24-A SD 10.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3301 160-36453-A-24-B MS 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3302 160-36453-A-24-C MSD 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3303 160-36453-A-24-A PDS 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3304 160-36457-A-216-D 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3305 160-36457-A-217-B 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3306 160-36457-A-218-B 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3307 160-36457-A-219-B 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3308 160-36457-A-220-B 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3309 160-36457-A-221-B 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3310 160-36457-A-222-B 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3311 160-36457-A-223-B 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3312 MB 160-453491/1-A 453491 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3401 LCS 160-453491/2-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3402 LCSD 160-453491/3-A 2.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3403 680-177839-B-1-A 20.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3404 680-177839-B-1-A SD 100.0 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3405 680-177839-A-2-A 20.00 Level 1

All

FLC
12/16/19

P
age 723 of 1586



C:\ICPMH\1\SEQUENCE\121319B1.S - Whole List 12/13/2019  3:50 PM

Page 5

Method Type Vial Sample Comment Dil/Lvl
ISTD
Conc

133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164

C:\ICPMH\1\METHODS\MET_2014.m Sample 3406 680-177839-A-3-A 20.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3407 680-177839-B-4-A 20.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3408 680-177839-B-5-A 20.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3409 680-177839-A-6-A 20.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3410 680-177839-A-7-A 20.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3411 680-177839-B-8-A 20.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3412 680-177839-B-9-A 20.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3501 680-177839-A-10-A 20.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3502 680-177839-A-11-A 20.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3503 680-177839-B-12-A 50.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3504 680-177839-B-13-A 50.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3505 680-177839-B-14-A 20.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3506 680-177839-B-15-A 20.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3507 680-177839-A-16-A 20.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3508 680-177839-A-17-A 20.00 Level 1

C:\ICPMH\1\METHODS\MET_2014.m Sample 3509 680-177839-A-18-A 20.00 Level 1

Keyword End of SMPL

Keyword Start of CCV

C:\ICPMH\1\METHODS\MET_2014.m CRI 1101 CCVL 1851019 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CCV 1102 CCV 1851020 1.000 Level 1

C:\ICPMH\1\METHODS\MET_2014.m CCB 4 CCB 1843378 1.000 Level 1

Keyword End of CCV

Keyword Start of TERM

Keyword

Keyword End of TERM

Keyword End of Sequence

Keyword Start of CALIB

Keyword End of CALIB

Keyword Start of BLANK

Keyword End of BLANK

Keyword Start of ERRTERM

Keyword End of ERRTERM

All
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COVER PAGE

Lab Name:   Job Number: 

Client Sample ID Lab Sample ID

GENERAL CHEMISTRY

Project: Cameron Area Mine Sites - En Pro

SDG No.:  

160-36453-1Eurofins TestAmerica, St. Louis

160-36453-1 AB03-BSA2-01
160-36453-2 AB03-BSA2-02
160-36453-3 AB03-BSA2-03
160-36453-4 AB03-BSA2-04
160-36453-5 AB03-BSA2-05
160-36453-6 AB03-BSA2-06
160-36453-7 AB03-BSA2-07
160-36453-8 AB03-BSA2-08
160-36453-9 AB03-BSA2-09
160-36453-10 AB03-BSA2-10
160-36453-11 AB03-BSA2-11
160-36453-12 AB03-BSA2-12
160-36453-13 AB03-BSA2-13
160-36453-14 AB03-BSA2-14
160-36453-15 AB03-BSA2-15
160-36453-16 AB03-WT04-01
160-36453-17 AB03-WT03-01
160-36453-18 AB03-WT03-02
160-36453-19 AB03-WT02-01
160-36453-20 AB03-WT05-01
160-36453-21 AB03-WT01-01
160-36453-22 AB03-WT01-02
160-36453-23 DUP-2

Comments:
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9-IN

Instrument ID: NOEQUIP

160-36453-1Job Number:

SolidMatrix:

SDG Number:

Lab Name:

GENERAL CHEMISTRY

Eurofins TestAmerica, St. Louis

DETECTION LIMITS

01/28/2011 14:43Method: Moisture RL Date:

Analyte Wavelength/
Mass

RL
(%)

Percent Moisture 0.1
Percent Solids 0.1

FORM IX - IN
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9-IN

Instrument ID: NOEQUIP

160-36453-1Job Number:

SolidMatrix:

SDG Number:

Lab Name:

GENERAL CHEMISTRY

Eurofins TestAmerica, St. Louis

CALIBRATION BLANK DETECTION LIMITS

Moisture XRL Date: 01/28/2011 14:42Method:

Analyte Wavelength/
Mass

XRL
(%)

Percent Moisture 0.1
Percent Solids 0.1

FORM IX - IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:11/28/2019  10:41 11/28/2019  10:41

13-IN
ANALYSIS RUN LOG
GENERAL CHEMISTRY

Job No.: 160-36453-1

SDG No.:

Eurofins TestAmerica, St. Louis

NOEQUIP Moisture

Analytes

TimeD/FLab Sample Id
%
S
o
l

M
o
i
s
t

T
y
p
e

X X10:411160-36453-1 T
X X10:411160-36453-2 T
X X10:411160-36453-3 T
X X10:411160-36453-4 T
X X10:411160-36453-5 T
X X10:411160-36453-6 T
X X10:411160-36453-7 T
X X10:411160-36453-8 T
X X10:411160-36453-9 T
X X10:411160-36453-9 DU T
X X10:411160-36453-10 T
X X10:411160-36453-11 T
X X10:411160-36453-12 T
X X10:411160-36453-13 T
X X10:411160-36453-14 T
X X10:411160-36453-15 T
X X10:411160-36453-16 T
X X10:411160-36453-17 T
X X10:411160-36453-18 T
X X10:411160-36453-19 T
X X10:411160-36453-20 T

Prep Types:
Total/NAT =

FORM XIII-IN
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Lab Name:   

Instrument ID: Analysis Method:

Start Date: End Date:11/28/2019  12:00 11/28/2019  12:00

13-IN
ANALYSIS RUN LOG
GENERAL CHEMISTRY

Job No.: 160-36453-1

SDG No.:

Eurofins TestAmerica, St. Louis

NOEQUIP Moisture

Analytes

TimeD/FLab Sample Id
%
S
o
l

M
o
i
s
t

T
y
p
e

12:00ZZZZZZ
12:00ZZZZZZ
12:00ZZZZZZ
12:00ZZZZZZ
12:00ZZZZZZ
12:00ZZZZZZ

X X12:001160-36453-21 T
X X12:001160-36453-22 T
X X12:001160-36453-23 T
X X12:001160-36453-23 DU T

12:00ZZZZZZ
12:00ZZZZZZ
12:00ZZZZZZ
12:00ZZZZZZ
12:00ZZZZZZ

Prep Types:
Total/NAT =

FORM XIII-IN
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Lab Name: Job No.:

SDG No.:

GENERAL CHEMISTRY BATCH WORKSHEET

160-36453-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Patel, Kaushal P

12/02/19  13:25

11/28/19  10:41452330

Batch Method:

Eurofins TestAmerica, St. Louis

Moisture

Lab Sample ID Client Sample ID Method Chain Basis DISH# DishWeight SampleMassWet SampleMassDry

AB03-BSA2-01 1 1.0046 g 16.1588 g 16.0296 gMoisture T160-36453-A-1

AB03-BSA2-02 2 0.9922 g 14.5368 g 14.4596 gMoisture T160-36453-A-2

AB03-BSA2-03 3 1.0016 g 13.0825 g 12.8104 gMoisture T160-36453-A-3

AB03-BSA2-04 4 0.9991 g 13.5628 g 13.2213 gMoisture T160-36453-A-4

AB03-BSA2-05 5 1.0097 g 17.4494 g 17.2998 gMoisture T160-36453-A-5

AB03-BSA2-06 6 1.0161 g 15.8854 g 15.7257 gMoisture T160-36453-A-6

AB03-BSA2-07 7 0.9999 g 16.5061 g 16.4113 gMoisture T160-36453-A-7

AB03-BSA2-08 8 1.0197 g 18.2546 g 18.1125 gMoisture T160-36453-A-8

AB03-BSA2-09 9 1.0038 g 12.8512 g 12.5385 gMoisture T160-36453-A-9

AB03-BSA2-09 10 1.0147 g 13.8133 g 13.4635 gMoisture T160-36453-A-9 
DU

AB03-BSA2-10 11 1.0026 g 11.0929 g 10.6947 gMoisture T160-36453-A-10

AB03-BSA2-11 12 0.9978 g 14.5323 g 14.0382 gMoisture T160-36453-A-11

AB03-BSA2-12 13 1.0070 g 10.8667 g 10.4335 gMoisture T160-36453-A-12

AB03-BSA2-13 14 1.0024 g 13.9828 g 13.4562 gMoisture T160-36453-A-13

AB03-BSA2-14 15 1.0102 g 13.3379 g 13.1508 gMoisture T160-36453-A-14

AB03-BSA2-15 16 1.0163 g 16.8539 g 16.7526 gMoisture T160-36453-A-15

AB03-WT04-01 17 1.0021 g 11.4415 g 11.2567 gMoisture T160-36453-A-16

AB03-WT03-01 18 1.0141 g 17.2848 g 17.0872 gMoisture T160-36453-A-17

AB03-WT03-02 19 1.0016 g 16.1400 g 15.6755 gMoisture T160-36453-A-18

AB03-WT02-01 20 1.0081 g 19.2490 g 19.0976 gMoisture T160-36453-A-19

AB03-WT05-01 21 1.0036 g 15.4017 g 15.2553 gMoisture T160-36453-A-20

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 1 of 2Moisture
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Lab Name: Job No.:

SDG No.:

GENERAL CHEMISTRY BATCH WORKSHEET

160-36453-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Patel, Kaushal P

12/02/19  13:25

11/28/19  10:41452330

Batch Method:

Eurofins TestAmerica, St. Louis

Moisture

Batch Notes

Balance ID 0034150065

Batch Comment TRAY K-9

Date samples were placed in the oven 11/28/2019

Oven Temp In 103.8 Degrees C

Time samples were place in the oven 11:08

Date samples were removed from oven 12/02/2019

Oven Temp Out 104.0 Degrees C

Time Samples were removed from oven 13:25

Oven ID OC

Thermometer ID A142186

Temperature - Start - Uncorrected .NA Degrees C

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 2 of 2Moisture
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Lab Name: Job No.:

SDG No.:

GENERAL CHEMISTRY BATCH WORKSHEET

160-36453-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Patel, Kaushal P

12/02/19  13:54

11/28/19  12:00452334

Batch Method:

Eurofins TestAmerica, St. Louis

Moisture

Lab Sample ID Client Sample ID Method Chain Basis DISH# DishWeight SampleMassWet SampleMassDry

AB03-WT01-01 7 1.0063 g 14.0922 g 14.0158 gMoisture T160-36453-A-21

AB03-WT01-02 8 1.0005 g 13.7659 g 13.6068 gMoisture T160-36453-A-22

DUP-2 9 1.0008 g 14.4343 g 14.2135 gMoisture T160-36453-A-23

DUP-2 10 1.0103 g 11.7326 g 11.5456 gMoisture T160-36453-A-23 
DU

Batch Notes

Balance ID 0034150065

Batch Comment TRAY G-2

Date samples were placed in the oven 11/28/2019

Oven Temp In 104 Degrees C

Time samples were place in the oven 12:26

Date samples were removed from oven 12/02/2019

Oven Temp Out 104.0 Degrees C

Time Samples were removed from oven 13:54

Oven ID OC

Thermometer ID A142186

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 1 of 1Moisture
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GAMMA SPECTROSCOPY
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Method 901.1 
Ra-226

Radium-226 & Other Gamma Emitters 
(GS) by Method 901.1
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Prep Batch: 452318
Fill Geometry, 21-Day In-Growth
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Prep Batch: 452318

Gamma Spectroscopy Analysis Detail Report

12/18/19  10:01 230MB 160-452318/1-ALab Id: Analyzed: Sigma:Ts:
NoGV9Client ID: Detector: Decay Corrected: Ingrowth:

Analyte MB Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 -0.03531 0.137 0.137 U pCi/g 0.500 0.244 454475

Thorium-234 -0.003987 0.244 0.244 U pCi/g 1.14 454475

Other Detected Radionuclides Count Unc Total Unc Qualifier UnitMB Result

Other Detected Radionuclide None pCi/g

MDC

12/18/19  03:05 230LCS 160-452318/2-ALab Id: Analyzed: Sigma:Ts:
NoGV9Client ID: Detector: Decay Corrected: Ingrowth:

Analyte LCS Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Americium-241 99.01 1.29 10.4 pCi/g 0.974 454475

Cesium-137 26.32 0.587 2.80 pCi/g 0.197 454475

Cobalt-60 10.10 0.298 1.06 pCi/g 0.0940 454475

12/18/19  03:38 230160-36453-1Lab Id: Analyzed: Sigma:Ts:
NoAB03-BSA2-01 GV12Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 0.548 0.182 0.191 pCi/g 0.500 0.176 454474

Thorium-234 0.554 0.645 0.648 U pCi/g 1.23 454474

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 0.689 0.205 0.217 pCi/g 0.167

MDC

Bi-214 0.548 0.182 0.191 pCi/g 0.176

K-40 16.5 1.89 2.52 pCi/g 0.397

Pb-212 0.608 0.100 0.119 pCi/g 0.0764

Pb-214 0.613 0.127 0.141 pCi/g 0.127

Tl-208 0.250 0.0653 0.0700 pCi/g 0.0401

12/18/19  03:40 230160-36453-2Lab Id: Analyzed: Sigma:Ts:
NoAB03-BSA2-02 GV5Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 0.914 0.233 0.252 pCi/g 0.500 0.203 454479

Thorium-234 -0.0569 1.09 1.09 U pCi/g 1.86 454479

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Bi-214 0.914 0.233 0.252 pCi/g 0.203

MDC

K-40 16.1 2.20 2.75 pCi/g 0.776

Pb-212 0.454 0.111 0.126 pCi/g 0.129

Page 1 of 9 Eurofins TestAmerica, St. Louis
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Prep Batch: 452318

Gamma Spectroscopy Analysis Detail Report

12/18/19  03:40 230160-36453-2Lab Id: Analyzed: Sigma:Ts:
NoAB03-BSA2-02 GV5Client ID: Detector: Decay Corrected: Ingrowth:

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Pb-214 0.563 0.145 0.156 pCi/g 0.160

MDC

Tl-208 0.228 0.0626 0.0669 pCi/g 0.0317

12/18/19  03:40 230160-36453-3Lab Id: Analyzed: Sigma:Ts:
NoAB03-BSA2-03 GV9Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 0.851 0.167 0.189 pCi/g 0.500 0.133 454475

Thorium-234 0.416 0.647 0.649 U pCi/g 0.857 454475

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 0.914 0.161 0.186 pCi/g 0.204

MDC

Bi-214 0.851 0.167 0.189 pCi/g 0.133

K-40 16.3 1.74 2.41 pCi/g 0.805

Pb-212 0.760 0.111 0.148 pCi/g 0.114

Pb-214 0.782 0.138 0.160 pCi/g 0.110

Tl-208 0.261 0.0649 0.0703 pCi/g 0.0557

12/18/19  04:16 230160-36453-4Lab Id: Analyzed: Sigma:Ts:
NoAB03-BSA2-04 GV12Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 0.748 0.227 0.239 pCi/g 0.500 0.215 454474

Thorium-234 0.232 0.817 0.817 U pCi/g 1.38 454474

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.21 0.314 0.337 pCi/g 0.201

MDC

Bi-214 0.748 0.227 0.239 pCi/g 0.215

K-40 19.6 2.20 2.96 pCi/g 0.455

Pb-212 0.942 0.152 0.181 pCi/g 0.161

Pb-214 0.947 0.185 0.208 pCi/g 0.142

Tl-208 0.397 0.104 0.112 pCi/g 0.0784

12/18/19  04:50 230160-36453-5Lab Id: Analyzed: Sigma:Ts:
NoAB03-BSA2-05 GV5Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 0.220 0.139 0.141 U pCi/g 0.500 0.403 454479

Thorium-234 -0.537 0.699 0.701 U pCi/g 1.93 454479
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Prep Batch: 452318

Gamma Spectroscopy Analysis Detail Report

12/18/19  04:50 230160-36453-5Lab Id: Analyzed: Sigma:Ts:
NoAB03-BSA2-05 GV5Client ID: Detector: Decay Corrected: Ingrowth:

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 0.573 0.212 0.220 pCi/g 0.139

MDC

K-40 14.2 2.11 2.56 pCi/g 0.804

Pb-212 0.590 0.112 0.135 pCi/g 0.0971

Pb-214 0.634 0.158 0.171 pCi/g 0.159

Tl-208 0.239 0.0719 0.0760 pCi/g 0.0490

12/18/19  04:14 230160-36453-6Lab Id: Analyzed: Sigma:Ts:
NoAB03-BSA2-06 GV9Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 0.495 0.129 0.139 pCi/g 0.500 0.114 454475

Thorium-234 0.626 0.433 0.439 U pCi/g 0.675 454475

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 0.823 0.158 0.179 pCi/g 0.0925

MDC

Bi-214 0.495 0.129 0.139 pCi/g 0.114

K-40 16.0 1.63 2.30 pCi/g 0.626

Pb-212 0.627 0.0970 0.126 pCi/g 0.0963

Pb-214 0.657 0.108 0.128 pCi/g 0.113

Tl-208 0.198 0.0562 0.0599 pCi/g 0.0473

12/18/19  05:21 230160-36453-7Lab Id: Analyzed: Sigma:Ts:
NoAB03-BSA2-07 GV5Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 0.502 0.190 0.197 pCi/g 0.500 0.195 454479

Thorium-234 0.588 0.511 0.515 U pCi/g 0.835 454479

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Bi-214 0.502 0.190 0.197 pCi/g 0.195

MDC

K-40 15.5 2.14 2.66 pCi/g 0.762

Pb-212 0.482 0.107 0.124 pCi/g 0.114

Pb-214 0.479 0.148 0.156 pCi/g 0.196

Tl-208 0.253 0.0658 0.0708 pCi/g 0.0311
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Prep Batch: 452318

Gamma Spectroscopy Analysis Detail Report

12/18/19  04:46 230160-36453-8Lab Id: Analyzed: Sigma:Ts:
NoAB03-BSA2-08 GV9Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 0.425 0.108 0.117 pCi/g 0.500 0.110 454475

Thorium-234 0.590 0.400 0.405 pCi/g 0.568 454475

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 0.574 0.180 0.189 pCi/g 0.143

MDC

Bi-214 0.425 0.108 0.117 pCi/g 0.110

K-40 14.4 1.51 2.11 pCi/g 0.594

Pb-212 0.530 0.0898 0.113 pCi/g 0.0950

Pb-214 0.526 0.0898 0.105 pCi/g 0.0921

Tl-208 0.191 0.0523 0.0559 pCi/g 0.0449

12/18/19  04:47 230160-36453-9Lab Id: Analyzed: Sigma:Ts:
NoAB03-BSA2-09 GV12Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 0.622 0.178 0.189 pCi/g 0.500 0.208 454474

Thorium-234 0.943 0.716 0.724 U pCi/g 1.16 454474

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.11 0.246 0.271 pCi/g 0.116

MDC

Bi-214 0.622 0.178 0.189 pCi/g 0.208

K-40 18.5 2.12 2.82 pCi/g 0.449

Pb-212 0.821 0.132 0.157 pCi/g 0.122

Pb-214 0.863 0.173 0.194 pCi/g 0.115

Tl-208 0.384 0.0860 0.0944 pCi/g 0.0491

12/18/19  05:22 230160-36453-10Lab Id: Analyzed: Sigma:Ts:
NoAB03-BSA2-10 GV9Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 0.929 0.182 0.206 pCi/g 0.500 0.181 454475

Thorium-234 1.30 0.746 0.760 pCi/g 1.08 454475

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.04 0.295 0.314 pCi/g 0.270

MDC

Bi-212 2.71 0.879 0.923 pCi/g 0.611

Bi-214 0.929 0.182 0.206 pCi/g 0.181

K-40 17.5 2.01 2.69 pCi/g 0.862

Pb-212 1.04 0.144 0.197 pCi/g 0.137
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Prep Batch: 452318

Gamma Spectroscopy Analysis Detail Report

12/18/19  05:22 230160-36453-10Lab Id: Analyzed: Sigma:Ts:
NoAB03-BSA2-10 GV9Client ID: Detector: Decay Corrected: Ingrowth:

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Pb-214 0.977 0.166 0.194 pCi/g 0.121

MDC

Tl-208 0.344 0.0888 0.0957 pCi/g 0.0735

12/18/19  05:19 230160-36453-11Lab Id: Analyzed: Sigma:Ts:
NoAB03-BSA2-11 GV12Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 1.20 0.211 0.244 pCi/g 0.500 0.131 454474

Thorium-234 0.976 0.882 0.889 U pCi/g 1.34 454474

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Bi-214 1.20 0.211 0.244 pCi/g 0.131

MDC

K-40 19.4 2.30 3.02 pCi/g 0.502

Pb-212 0.952 0.154 0.183 pCi/g 0.150

Pb-214 1.12 0.185 0.217 pCi/g 0.157

Tl-208 0.313 0.0964 0.102 pCi/g 0.0776

12/18/19  06:12 230160-36453-12Lab Id: Analyzed: Sigma:Ts:
NoAB03-BSA2-12 GV9Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 1.09 0.182 0.215 pCi/g 0.500 0.119 454475

Thorium-234 1.06 0.630 0.641 pCi/g 0.980 454475

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.16 0.216 0.246 pCi/g 0.120

MDC

Bi-214 1.09 0.182 0.215 pCi/g 0.119

K-40 18.0 1.97 2.70 pCi/g 0.809

Pb-212 0.992 0.134 0.185 pCi/g 0.121

Pb-214 0.960 0.132 0.165 pCi/g 0.123

Tl-208 0.311 0.0813 0.0874 pCi/g 0.0742

12/18/19  06:13 230160-36453-13Lab Id: Analyzed: Sigma:Ts:
NoAB03-BSA2-13 GV12Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 1.23 0.314 0.338 pCi/g 0.500 0.280 454474

Thorium-234 -0.853 1.29 1.29 U pCi/g 3.36 454474
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Prep Batch: 452318

Gamma Spectroscopy Analysis Detail Report

12/18/19  06:13 230160-36453-13Lab Id: Analyzed: Sigma:Ts:
NoAB03-BSA2-13 GV12Client ID: Detector: Decay Corrected: Ingrowth:

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.45 0.485 0.507 pCi/g 0.419

MDC

Bi-214 1.23 0.314 0.338 pCi/g 0.280

K-40 21.0 2.56 3.33 pCi/g 0.577

Pb-212 1.29 0.192 0.234 pCi/g 0.188

Pb-214 1.14 0.219 0.247 pCi/g 0.164

Tl-208 0.446 0.126 0.134 pCi/g 0.0977

12/18/19  06:10 230160-36453-14Lab Id: Analyzed: Sigma:Ts:
NoAB03-BSA2-14 GV5Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 0.546 0.198 0.206 pCi/g 0.500 0.211 454479

Thorium-234 0.695 0.627 0.632 U pCi/g 1.01 454479

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 0.780 0.233 0.246 pCi/g 0.223

MDC

Bi-214 0.546 0.198 0.206 pCi/g 0.211

K-40 16.5 2.28 2.84 pCi/g 0.806

Pb-212 0.628 0.121 0.146 pCi/g 0.118

Pb-214 0.653 0.153 0.167 pCi/g 0.144

Tl-208 0.281 0.0813 0.0864 pCi/g 0.0537

12/18/19  06:11 230160-36453-15Lab Id: Analyzed: Sigma:Ts:
NoAB03-BSA2-15 GV8Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 0.630 0.150 0.164 pCi/g 0.500 0.108 454481

Thorium-234 -0.506 1.38 1.39 U pCi/g 2.34 454481

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 0.900 0.232 0.250 pCi/g 0.167

MDC

Bi-214 0.630 0.150 0.164 pCi/g 0.108

K-40 14.7 1.93 2.45 pCi/g 0.755

Pb-212 0.579 0.115 0.137 pCi/g 0.130

Pb-214 0.610 0.132 0.146 pCi/g 0.102

Tl-208 0.170 0.0550 0.0578 pCi/g 0.0409
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Prep Batch: 452318

Gamma Spectroscopy Analysis Detail Report

12/18/19  06:49 230160-36453-16Lab Id: Analyzed: Sigma:Ts:
NoAB03-WT04-01 GV9Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 1.25 0.190 0.230 pCi/g 0.500 0.119 454475

Thorium-234 0.730 0.484 0.491 U pCi/g 0.846 454475

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 0.882 0.177 0.198 pCi/g 0.101

MDC

Bi-214 1.25 0.190 0.230 pCi/g 0.119

K-40 14.1 1.60 2.15 pCi/g 0.682

Pb-212 0.710 0.113 0.146 pCi/g 0.122

Pb-214 1.06 0.168 0.201 pCi/g 0.126

Tl-208 0.259 0.0667 0.0719 pCi/g 0.0581

12/18/19  06:50 230160-36453-17Lab Id: Analyzed: Sigma:Ts:
NoAB03-WT03-01 GV12Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 1.13 0.214 0.243 pCi/g 0.500 0.169 454474

Thorium-234 1.45 0.740 0.758 pCi/g 1.15 454474

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.03 0.384 0.398 pCi/g 0.360

MDC

Bi-214 1.13 0.214 0.243 pCi/g 0.169

K-40 24.9 2.31 3.41 pCi/g 0.691

Pb-212 1.20 0.145 0.191 pCi/g 0.133

Pb-214 1.18 0.191 0.225 pCi/g 0.166

Tl-208 0.443 0.0895 0.100 pCi/g 0.0597

12/18/19  06:51 230160-36453-18Lab Id: Analyzed: Sigma:Ts:
NoAB03-WT03-02 GV5Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 1.08 0.261 0.284 pCi/g 0.500 0.226 454479

Thorium-234 0.937 0.593 0.602 U pCi/g 1.04 454479

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 0.958 0.289 0.306 pCi/g 0.307

MDC

Bi-212 1.34 0.653 0.667 pCi/g 0.607

Bi-214 1.08 0.261 0.284 pCi/g 0.226

K-40 19.0 2.35 3.05 pCi/g 0.751

Pb-212 1.06 0.147 0.201 pCi/g 0.128
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Prep Batch: 452318

Gamma Spectroscopy Analysis Detail Report

12/18/19  06:51 230160-36453-18Lab Id: Analyzed: Sigma:Ts:
NoAB03-WT03-02 GV5Client ID: Detector: Decay Corrected: Ingrowth:

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Pb-214 0.870 0.179 0.201 pCi/g 0.199

MDC

Tl-208 0.354 0.0869 0.0944 pCi/g 0.0588

12/18/19  06:52 230160-36453-19Lab Id: Analyzed: Sigma:Ts:
NoAB03-WT02-01 GV8Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 1.11 0.230 0.257 pCi/g 0.500 0.181 454481

Thorium-234 -0.622 1.73 1.73 U pCi/g 2.92 454481

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.40 0.276 0.311 pCi/g 0.333

MDC

Bi-214 1.11 0.230 0.257 pCi/g 0.181

K-40 17.5 2.07 2.74 pCi/g 0.739

Pb-212 1.16 0.155 0.215 pCi/g 0.164

Pb-214 1.18 0.159 0.200 pCi/g 0.149

Tl-208 0.504 0.103 0.115 pCi/g 0.0712

12/18/19  07:26 230160-36453-20Lab Id: Analyzed: Sigma:Ts:
NoAB03-WT05-01 GV9Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 0.777 0.129 0.152 pCi/g 0.500 0.0864 454475

Thorium-234 0.391 0.434 0.436 U pCi/g 0.823 454475

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 0.753 0.175 0.191 pCi/g 0.120

MDC

Bi-214 0.777 0.129 0.152 pCi/g 0.0864

K-40 13.0 1.35 1.89 pCi/g 0.529

Pb-212 0.868 0.101 0.151 pCi/g 0.0898

Pb-214 0.846 0.136 0.162 pCi/g 0.109

Tl-208 0.309 0.0631 0.0708 pCi/g 0.0439

12/18/19  08:05 230160-36453-20 DULab Id: Analyzed: Sigma:Ts:
NoAB03-WT05-01 GV8Client ID: Detector: Decay Corrected: Ingrowth:

Analyte DU Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 0.8210 0.157 0.179 pCi/g 0.500 0.114 454481

Thorium-234 0.4366 0.520 0.522 U pCi/g 1.11 454481
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Prep Batch: 452318

Gamma Spectroscopy Analysis Detail Report

12/18/19  08:05 230160-36453-20 DULab Id: Analyzed: Sigma:Ts:
NoAB03-WT05-01 GV8Client ID: Detector: Decay Corrected: Ingrowth:

Other Detected Radionuclides Count Unc Total Unc Qualifier UnitDU Result

Ac-228 0.8682 0.202 0.221 pCi/g 0.184

MDC

Bi-214 0.8210 0.157 0.179 pCi/g 0.114

K-40 12.80 1.68 2.13 pCi/g 0.661

Pb-212 0.7591 0.122 0.157 pCi/g 0.135

Pb-214 0.7949 0.135 0.159 pCi/g 0.121

Tl-208 0.3294 0.0796 0.0866 pCi/g 0.0588

Quality Control Summary

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorMB Result Qualifier RPD RER DERUnitMethod Blank ID: DER Limit

MB 160-452318/1-A Radium-226 -0.03531 U pCi/g -.5171

MB 160-452318/1-A Thorium-234 -0.003987 U pCi/g -.0327

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorLCS Result Qualifier RPD RER DERUnitLab Control Sample ID: DER Limit

-LCS 160-452318/2-A Americium-241 96.6 99.01 pCi/g 103 70 130 .4441

-LCS 160-452318/2-A Cesium-137 27.3 26.32 pCi/g 96 70 130 -.694

-LCS 160-452318/2-A Cobalt-60 10.8 10.10 pCi/g 94 70 130 -1.2257

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorDU Result Qualifier RPD RER DERUnitDuplicate ID: DER Limit

160-36453-20 Radium-226 0.777 0.8210 pCi/g 6 0.13 0.38 .37772

160-36453-20 Thorium-234 0.391 0.4366 U pCi/g 11 0.05 0.14 .13512

Glossary:

Ts = Count Duration, Sample
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-36453-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Patel, Kaushal P

11/27/19  22:34

11/27/19  21:55452318

Batch Method:

Eurofins TestAmerica, St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

291.18 g 11/27/2019 
22:33

12/18/2019 
22:33

Tuna CanFill_Geo-21, 
901.1

MB 160-452318/1

341.9 g 11/27/2019 
22:33

12/18/2019 
22:33

Tuna CanFill_Geo-21, 
901.1

LCS 
160-452318/2

AB03-BSA2-01 46.4 g 413.4 g 367 g 11/27/2019 
22:33

12/18/2019 
22:33

Tuna CanFill_Geo-21, 
901.1

T160-36453-B-1-A

AB03-BSA2-02 46.3 g 420.9 g 374.6 g 11/27/2019 
22:33

12/18/2019 
22:33

Tuna CanFill_Geo-21, 
901.1

T160-36453-B-2-A

AB03-BSA2-03 45.9 g 393.6 g 347.7 g 11/27/2019 
22:33

12/18/2019 
22:33

Tuna CanFill_Geo-21, 
901.1

T160-36453-B-3-A

AB03-BSA2-04 46.1 g 366.5 g 320.4 g 11/27/2019 
22:33

12/18/2019 
22:33

Tuna CanFill_Geo-21, 
901.1

T160-36453-B-4-A

AB03-BSA2-05 45.9 g 407.7 g 361.8 g 11/27/2019 
22:33

12/18/2019 
22:33

Tuna CanFill_Geo-21, 
901.1

T160-36453-B-5-A

AB03-BSA2-06 46.0 g 408.8 g 362.8 g 11/27/2019 
22:33

12/18/2019 
22:33

Tuna CanFill_Geo-21, 
901.1

T160-36453-B-6-A

AB03-BSA2-07 46.3 g 428.0 g 381.7 g 11/27/2019 
22:33

12/18/2019 
22:33

Tuna CanFill_Geo-21, 
901.1

T160-36453-B-7-A

AB03-BSA2-08 46.2 g 428.5 g 382.3 g 11/27/2019 
22:33

12/18/2019 
22:33

Tuna CanFill_Geo-21, 
901.1

T160-36453-B-8-A

AB03-BSA2-09 46.3 g 371.0 g 324.7 g 11/27/2019 
22:33

12/18/2019 
22:33

Tuna CanFill_Geo-21, 
901.1

T160-36453-B-9-A

AB03-BSA2-10 46.5 g 310.0 g 263.5 g 11/27/2019 
22:33

12/18/2019 
22:33

Tuna CanFill_Geo-21, 
901.1

T160-36453-B-10-
A

AB03-BSA2-11 46.6 g 337.2 g 290.6 g 11/27/2019 
22:33

12/18/2019 
22:33

Tuna CanFill_Geo-21, 
901.1

T160-36453-B-11-
A

AB03-BSA2-12 46.4 g 327.1 g 280.7 g 11/27/2019 
22:33

12/18/2019 
22:33

Tuna CanFill_Geo-21, 
901.1

T160-36453-B-12-
A

AB03-BSA2-13 46.4 g 299.2 g 252.8 g 11/27/2019 
22:33

12/18/2019 
22:33

Tuna CanFill_Geo-21, 
901.1

T160-36453-B-13-
A

AB03-BSA2-14 46.3 g 407.2 g 360.9 g 11/27/2019 
22:33

12/18/2019 
22:33

Tuna CanFill_Geo-21, 
901.1

T160-36453-B-14-
A

AB03-BSA2-15 46.8 g 422.7 g 375.9 g 11/27/2019 
22:33

12/18/2019 
22:33

Tuna CanFill_Geo-21, 
901.1

T160-36453-B-15-
A

AB03-WT04-01 46.5 g 379.6 g 333.1 g 11/27/2019 
22:33

12/18/2019 
22:33

Tuna CanFill_Geo-21, 
901.1

T160-36453-B-16-
A

AB03-WT03-01 46.4 g 446.4 g 400 g 11/27/2019 
22:33

12/18/2019 
22:33

Tuna CanFill_Geo-21, 
901.1

T160-36453-B-17-
A

AB03-WT03-02 46.2 g 433.1 g 386.9 g 11/27/2019 
22:33

12/18/2019 
22:33

Tuna CanFill_Geo-21, 
901.1

T160-36453-B-18-
A

AB03-WT02-01 46.1 g 430.3 g 384.2 g 11/27/2019 
22:33

12/18/2019 
22:33

Tuna CanFill_Geo-21, 
901.1

T160-36453-B-19-
A

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-36453-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Patel, Kaushal P

11/27/19  22:34

11/27/19  21:55452318

Batch Method:

Eurofins TestAmerica, St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

AB03-WT05-01 46.3 g 475.5 g 429.2 g 11/27/2019 
22:33

12/18/2019 
22:33

Tuna CanFill_Geo-21, 
901.1

T160-36453-B-20-
A

AB03-WT05-01 46.3 g 475.5 g 429.2 g 11/27/2019 
22:33

12/18/2019 
22:33

Tuna CanFill_Geo-21, 
901.1

T160-36453-B-20-
A DU

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00009

Fill_Geo-21, 
901.1

MB 160-452318/1

# gFill_Geo-21, 
901.1

LCS 
160-452318/2

AB03-BSA2-01 Fill_Geo-21, 
901.1

T160-36453-B-1-A

AB03-BSA2-02 Fill_Geo-21, 
901.1

T160-36453-B-2-A

AB03-BSA2-03 Fill_Geo-21, 
901.1

T160-36453-B-3-A

AB03-BSA2-04 Fill_Geo-21, 
901.1

T160-36453-B-4-A

AB03-BSA2-05 Fill_Geo-21, 
901.1

T160-36453-B-5-A

AB03-BSA2-06 Fill_Geo-21, 
901.1

T160-36453-B-6-A

AB03-BSA2-07 Fill_Geo-21, 
901.1

T160-36453-B-7-A

AB03-BSA2-08 Fill_Geo-21, 
901.1

T160-36453-B-8-A

AB03-BSA2-09 Fill_Geo-21, 
901.1

T160-36453-B-9-A

AB03-BSA2-10 Fill_Geo-21, 
901.1

T160-36453-B-10-
A

AB03-BSA2-11 Fill_Geo-21, 
901.1

T160-36453-B-11-
A

AB03-BSA2-12 Fill_Geo-21, 
901.1

T160-36453-B-12-
A

AB03-BSA2-13 Fill_Geo-21, 
901.1

T160-36453-B-13-
A

AB03-BSA2-14 Fill_Geo-21, 
901.1

T160-36453-B-14-
A

AB03-BSA2-15 Fill_Geo-21, 
901.1

T160-36453-B-15-
A

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-36453-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Patel, Kaushal P

11/27/19  22:34

11/27/19  21:55452318

Batch Method:

Eurofins TestAmerica, St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00009

AB03-WT04-01 Fill_Geo-21, 
901.1

T160-36453-B-16-
A

AB03-WT03-01 Fill_Geo-21, 
901.1

T160-36453-B-17-
A

AB03-WT03-02 Fill_Geo-21, 
901.1

T160-36453-B-18-
A

AB03-WT02-01 Fill_Geo-21, 
901.1

T160-36453-B-19-
A

AB03-WT05-01 Fill_Geo-21, 
901.1

T160-36453-B-20-
A

AB03-WT05-01 Fill_Geo-21, 
901.1

T160-36453-B-20-
A DU

Batch Notes

Balance ID 1121432711

SOP Number ST-RC-0025,ST-RC-0003

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.
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Test America St. Louis                    Spectrum ID: 9_Gamma_20193758 
-----------------------------------------------------------------------------                      
   Sample Description: 452318_Gamma_MB 160-452318~1-A 
             Detector: Detector # 9       
             Batch ID: 452318                 
    Work Order Number: Gamma   
           Lot Number: MB 160-452318~1-A
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2019 10:01       Live Time: 1800   sec
     Acquisition Time: 12/18/2019 10:01:26    Real Time: 1801   sec
        Analysis Time: 12/18/2019 10:31       Dead Time: 0.08   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 9_2019-12-07_1444.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -1.033E+00          187.9     1.940E+00    1.941E+00    6.811E+00
NA-22     -5.618E-01           61.0     3.426E-01    3.438E-01    1.120E+00
K-40       3.302E+00           76.4     2.522E+00    2.527E+00    8.406E+00
Sc-46     -1.282E-02         2012.5     2.580E-01    2.580E-01    9.511E-01
CR-51     -1.135E-01         3337.6     3.788E+00    3.788E+00    1.298E+01
MN-54      2.014E-01          100.6     2.025E-01    2.028E-01    4.947E-01
FE-59     -7.235E-01           40.1     2.902E-01    2.924E-01    1.459E+00
Co-56      1.153E-01           47.5     5.472E-02    5.504E-02    6.555E-01
CO-57      1.899E-02          194.1     3.685E-02    3.687E-02    3.455E-01
CO-58      1.440E-01          122.5     1.764E-01    1.765E-01    6.281E-01
CO-60      3.175E-01           40.8     1.296E-01    1.306E-01    3.900E-01
ZN-65      0.000E+00         1.#INF     9.073E-02    9.073E-02    2.089E+00
NB-94     -4.653E-01           84.0     3.910E-01    3.917E-01    1.342E+00
ZR-95     -4.367E-01          127.4     5.562E-01    5.566E-01    1.295E+00
NB-95      2.061E-01          133.3     2.748E-01    2.750E-01    9.552E-01
RU-103    -3.189E-01          107.1     3.416E-01    3.420E-01    8.242E-01
RH-106    -3.422E-01          194.4     6.653E-01    6.656E-01    6.847E+00
AG-108M   -1.245E-01          153.8     1.915E-01    1.916E-01    4.858E-01
AG-110M    2.557E-01           26.7     6.834E-02    6.958E-02    1.294E+00
SN-113     1.498E-01          141.6     2.121E-01    2.122E-01    7.484E-01
SB-124     2.147E-01          136.6     2.934E-01    2.936E-01    1.010E+00
SB-125     8.944E-01           31.6     2.828E-01    2.865E-01    1.666E+00
I-131      2.924E-01           43.6     1.274E-01    1.283E-01    2.931E-01
Gd-153     0.000E+00         1.#INF     2.235E-01    2.235E-01    2.243E+00
Ga-68      7.367E+00          121.6     8.961E+00    8.971E+00    2.127E+01
Tc-99m     0.000E+00         1.#INF     3.083E-02    3.083E-02    5.843E-01
BA-133    -2.209E-01          142.1     3.140E-01    3.142E-01    1.083E+00
CS-134     2.010E-01          146.1     2.936E-01    2.938E-01    9.279E-01
CS-137     0.000E+00         1.#INF     3.602E-02    3.602E-02    7.257E-01
CE-139    -2.931E-02          551.8     1.617E-01    1.617E-01    5.235E-01
Ba-140     3.179E-01          161.3     5.128E-01    5.130E-01    1.422E+00
La-140    -1.429E-01           91.8     1.312E-01    1.314E-01    1.211E+00
CE-141    -1.952E-01          169.8     3.316E-01    3.317E-01    1.132E+00
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CE-144     7.255E-01          159.8     1.159E+00    1.160E+00    3.981E+00
PM-144    -5.007E-01           76.2     3.818E-01    3.826E-01    1.278E+00
EU-152     1.866E+00           22.9     4.281E-01    4.392E-01    1.065E+00
EU-154    -3.858E-02          567.6     2.190E-01    2.190E-01    7.838E-01
EU-155     1.885E-01          175.0     3.299E-01    3.301E-01    3.127E+00
HF-181     1.246E-01          151.3     1.885E-01    1.886E-01    9.490E-01
Ta-182     5.865E-01           37.8     2.217E-01    2.236E-01    3.041E+00
Hg-203     1.185E-01          150.9     1.789E-01    1.790E-01    6.219E-01
TL-208     1.009E-01          137.5     1.387E-01    1.388E-01    6.634E-01
PM-146     2.756E-01           36.0     9.920E-02    1.002E-01    6.037E-01
Y-88       9.489E-02           33.3     3.163E-02    3.210E-02    1.006E+00
Cd-113m   -2.521E+03          112.6     2.840E+03    2.844E+03    9.679E+03
Cd-109    -3.140E+00          166.5     5.230E+00    5.233E+00    1.773E+01
Cf-251     2.395E-02         2848.7     6.822E-01    6.822E-01    1.891E+00
Cf-249     1.440E-01          120.3     1.732E-01    1.734E-01    6.112E-01
Sn-126     1.520E+00          128.9     1.961E+00    1.962E+00    6.663E+00
PB-210     1.841E+00          221.6     4.080E+00    4.082E+00    1.440E+01
PB-212    -1.599E-01          213.3     3.410E-01    3.411E-01    1.567E+00
PB-214     6.197E-01           58.7     3.636E-01    3.650E-01    1.161E+00
BI-207     3.956E-02          796.9     3.153E-01    3.153E-01    7.995E-01
BI-212     2.910E-01          848.5     2.469E+00    2.470E+00    9.235E+00
U-235      7.314E-01          107.1     7.831E-01    7.839E-01    4.670E+00
BI-214    -3.804E-01          193.3     7.354E-01    7.357E-01    2.630E+00
BI-210M   -3.337E-01           95.8     3.196E-01    3.202E-01    1.339E+00
AC-228     9.540E-01           47.5     4.532E-01    4.558E-01    1.242E+00
TH-227     1.853E+00          100.4     1.862E+00    1.865E+00    4.763E+00
TH-229     1.309E+00          125.0     1.636E+00    1.640E+00    6.937E+00
TH-234    -4.296E-02         3061.9     1.315E+00    1.315E+00    1.226E+01
PA-231     0.000E+00         1.#INF     1.215E+00    1.215E+00    4.207E+01
PA-233     0.000E+00         1.#INF     1.215E-01    1.215E-01    3.437E+00
PA-234     5.113E-01          142.5     7.285E-01    7.289E-01    2.174E+00
PA-234M   -5.150E-01         3410.8     1.756E+01    1.756E+01    9.641E+01
AM-241    -5.558E-01          114.9     6.384E-01    6.391E-01    2.157E+00
Np-237     7.471E-01          168.4     1.258E+00    1.259E+00    4.292E+00
Ir-192     0.000E+00         1.#INF     5.077E-02    5.077E-02    1.436E+00
Cs-136     0.000E+00         1.#INF     1.020E-01    1.020E-01    7.267E-01
Np-239     4.461E-01          171.6     7.654E-01    7.658E-01    2.602E+00
Nd-147     1.003E+00           96.0     9.632E-01    9.649E-01    2.490E+00
TL-210     0.000E+00         1.#INF     7.160E-02    7.161E-02    8.796E-01
Kr-85      0.000E+00         1.#INF     1.184E+01    1.184E+01    2.749E+02
-----------------------------------------------------------------------------
Total      3.011E+01

      Analyst: kody Saulters
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 10:31:35 AMPage  1
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193758.An1             
                                                                                 
 Sample description                                             
      452318_Gamma_MB 160-452318~1-A                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20193758.An1

 Acquisition information
        Start time:                 12/18/2019 10:01:26 AM
        Live time:               1800
        Real time:               1801
        Dead time:                  0.08 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N09363993                                                 
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 10:31:35 AMPage  2
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193758.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2019 10:01:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2019-12-07_1444.PBC
                                                 12/7/2019 2:44:35 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    0 cutoff: 5.00E+01 %

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.54        4. 221.65   1.00  2.577E-02    46.54   4.250    PBC<MDA PB210 
    64.28       11. 128.95   1.02  3.987E-02    64.28   9.700    PBC<MDA Sn126 
    80.99        6. 115.29   1.03  4.830E-02    80.99  34.060    PBC<MDA BA133 
    86.49        9. 168.43   1.04  5.008E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  3.187E-01 EU155 
                                                86.94   9.040  1.080E+00 Sn126 
    86.54        9. 175.03   1.04  5.010E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  3.187E-01 EU155 
                                                86.94   9.040  1.080E+00 Sn126 
    93.35       -1. 886.58   1.04  5.171E-02    93.35   5.561    PBC<MDA AC228 
   106.13       10. 171.57   1.05  5.323E-02   106.13  22.700    PBC<MDA Np239 
   121.78        7. 120.37   1.07  5.305E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  8.567E-02 CO57  
   131.29        7. 142.47   1.08  5.216E-02   131.29  18.000    PBC<MDA PA234 
   133.02        8. 151.31   1.08  5.195E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  7.252E-01 CE144 
   133.54        8. 159.80   1.08  5.189E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  7.255E-01 CE144 
   136.30        8. 167.53   1.08  5.152E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  7.609E-01 CO57  
   136.47        5. 284.13   1.08  5.150E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  4.654E-01 CO57  
   205.33        9. 107.06   1.15  4.123E-02   205.33   5.010    PBC<MDA U235  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 10:31:35 AMPage  3
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193758.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   210.85        8. 125.00   1.15  4.052E-02   210.85   2.990    PBC<MDA TH229 
   227.00        6. 120.19   1.17  3.858E-02   227.00   6.300    PBC<MDA Cf251 
   256.24        8. 100.44   1.20  3.558E-02   256.24   7.000    PBC<MDA TH227 
   279.20        6. 150.92   1.22  3.356E-02   279.20  81.460    PBC<MDA Hg203 
   338.32       -5. 450.41   1.27  2.940E-02   338.32  12.010    PBC<MDA AC228 
   351.93       12.  58.68   1.28  2.860E-02   351.93  37.600    PBC<MDA PB214 
   364.48       12.  43.57   1.29  2.791E-02   364.48  81.700    PBC<MDA I131  
   383.84        5. 106.07   1.31  2.691E-02   383.84   8.940    PBC<MDA BA133 
   387.95        5. 120.32   1.31  2.671E-02   387.95  66.000    PBC<MDA Cf249 
   391.69        5. 141.55   1.32  2.653E-02   391.69  64.000    PBC<MDA SN113 
   487.02        7. 112.33   1.40  2.269E-02   487.02  45.500    PBC<MDA La140 
   511.86       74.  13.65   2.67  2.188E-02   511.86  20.000  9.393E+00 RH106 
   531.00        5.  96.03   1.44  2.130E-02   531.00  13.000    PBC<MDA Nd147 
   537.26        3. 161.29   1.44  2.112E-02   537.26  24.390    PBC<MDA Ba140 
   563.24        1. 693.14   1.47  2.040E-02   563.24   8.350    PBC<MDA CS134 
   583.02       -2. 377.26   1.48  1.989E-02   583.02  84.500    PBC<MDA TL208 
   600.50        9. 123.54   1.50  1.946E-02   600.50  17.860    PBC<MDA SB125 
   602.73        7. 136.64   1.50  1.940E-02   602.73  98.260    PBC<MDA SB124 
   604.71        7. 146.07   1.50  1.936E-02   604.71  97.620    PBC<MDA CS134 
   609.31       -6. 193.32   1.50  1.925E-02   609.31  46.090    PBC<MDA BI214 
   618.06        5. 202.98   1.51  1.904E-02   618.06  99.100    PBC<MDA PM144 
   635.89       10.  31.62   1.53  1.864E-02   635.89  11.310  2.635E+00 SB125 
   657.76       14.  26.73   1.54  1.818E-02   657.76  94.640  4.521E-01 AG110M
   727.17        1. 848.53   1.60  1.686E-02   727.17   7.550    PBC<MDA BI212 
   735.72        9.  35.99   1.61  1.671E-02   735.72  22.500  1.268E+00 PM146 
   747.16        2. 406.03   1.62  1.651E-02   747.16  34.000    PBC<MDA PM146 
   765.79        6. 133.33   1.63  1.621E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  7.000E+01 PA234M
   778.92        3. 173.74   1.64  1.600E-02   778.92  12.940    PBC<MDA EU152 
   795.87        4. 158.11   1.66  1.574E-02   795.87  85.530    PBC<MDA CS134 
   810.78        4. 122.47   1.67  1.551E-02   810.78  99.460    PBC<MDA CO58  
   834.85        5. 100.57   1.69  1.517E-02   834.85  99.980    PBC<MDA MN54  
   860.56        4. 137.53   1.71  1.482E-02   860.56  12.420    PBC<MDA TL208 
   871.10        9.  33.33   1.71  1.468E-02   871.10  99.890  3.409E-01 NB94  
   880.53        1. 987.42   1.72  1.456E-02   880.53   6.000    PBC<MDA PA234 
   898.04        9.  33.33   1.74  1.434E-02   898.04  93.700  3.721E-01 Y88   
   911.07        7.  47.50   1.75  1.418E-02   911.07  29.000    PBC<MDA AC228 
   946.02        2. 255.77   1.77  1.377E-02   946.02  13.400    PBC<MDA PA234 
   964.11        6.  71.18   1.79  1.357E-02   964.11  14.605    PBC<MDA EU152 
  1050.36        1. 414.95   1.85  1.269E-02  1050.36   1.560    PBC<MDA RH106 
  1063.66        1. 796.87   1.86  1.257E-02  1063.66  74.500    PBC<MDA BI207 
  1077.40        5. 121.64   1.87  1.244E-02  1077.40   3.300    PBC<MDA Ga68  
  1112.07       19.  22.94   1.89  1.213E-02  1112.07  13.644  6.377E+00 EU152 
  1120.29       -3. 151.23   1.90  1.206E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1189.05        2. 248.05   1.95  1.150E-02  1189.05  16.200    PBC<MDA Ta182 
  1221.41        7.  37.80   1.97  1.126E-02  1221.41  27.000    PBC<MDA Ta182 
  1238.28        5.  47.46   1.98  1.114E-02  1238.28  66.070    PBC<MDA Co56  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 10:31:35 AMPage  4
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193758.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1313.00        6.  40.82   2.03  1.063E-02  1313.00  21.000    PBC<MDA TL210 
  1332.50        6.  40.82   2.05  1.050E-02  1332.50  99.980    PBC<MDA CO60  
  1460.83        6.  76.36   2.13  9.749E-03  1460.83  10.670    PBC<MDA K40   
 No unknown peaks passed sensitivity test.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.80    46.54        30.         4.     0.002   221.65   0.998s
 TH-227    200.20    50.14        42.        -2.    -0.001   519.71   1.001s
 AM-241    237.77    59.54       107.       -13.    -0.007   114.86   1.010s
 TH-234    252.77    63.29       120.       -13.    -0.007   120.89   1.014s
 Sn-126    256.74    64.28        88.        11.     0.006   128.95   1.015s
 BA-133    323.56    80.99        11.         6.     0.003   115.29   1.031s
 Np-237    345.55    86.49       106.         9.     0.005   168.43   1.036s
 EU-155    345.76    86.54       115.         9.     0.005   175.03   1.036s
 Sn-126    347.35    86.94       171.       -11.    -0.006   173.61   1.037s
 Sn-126    349.87    87.57       160.       -11.    -0.006   168.08   1.037s
 Cd-109    351.75    88.04       157.       -11.    -0.006   166.55   1.038s
 Nd-147    363.99    91.10       168.        -2.    -0.001   835.08   1.041s
 AC-228    372.98    93.35       171.        -1.     0.000   886.58   1.043s
 Gd-153    389.58    97.50       170.         0.     0.000  1000.00   1.047s
 Np-239    397.58    99.50       170.         0.     0.000  1000.00   1.049s
 Gd-153    412.37   103.20       170.         0.     0.000  1000.00   1.052s
 Np-239    414.37   103.70       170.         0.     0.000  1000.00   1.053s
 EU-155    420.82   105.31       170.         0.     0.000  1000.00   1.054s
 Np-239    424.09   106.13       134.        10.     0.005   171.57   1.055s
 EU-152    486.67   121.78        32.         7.     0.004   120.37   1.070s
 CO-57     487.80   122.06        30.        -3.    -0.002   264.58   1.070s
 EU-154    491.95   123.10        36.        -2.    -0.001   567.65   1.071s
 PA-234    524.72   131.29        53.         7.     0.004   142.47   1.079s
 HF-181    531.64   133.02        61.         8.     0.004   151.31   1.081s
 CE-144    533.69   133.54        68.         8.     0.004   159.80   1.081s
 HF-181    544.74   136.30        76.         8.     0.004   167.53   1.084s
 CO-57     545.43   136.47        83.         5.     0.003   284.13   1.084s
 Tc-99m    561.57   140.51        88.         0.     0.000  1000.00   1.088s
 U-235     574.67   143.79        88.         0.     0.000  1000.00   1.091s
 CE-141    581.29   145.44       100.        -8.    -0.005   169.84   1.092s
 U-235     653.03   163.38        60.         0.     0.000  1000.00   1.109 
 CE-139    662.92   165.85        50.        -2.    -0.001   551.82   1.111s
 U-235     742.37   185.72        37.        -5.    -0.003   247.13   1.130s
 TH-229    773.52   193.51        20.        -1.    -0.001   881.29   1.137s
 U-235     820.80   205.33        20.         9.     0.005   107.06   1.148s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 10:31:35 AMPage  5
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193758.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-229    842.87   210.85        24.         8.     0.004   125.00   1.153s
 Cf-251    907.45   227.00        12.         6.     0.003   120.19   1.168s
 TH-227    943.33   235.97        70.       -10.    -0.006   122.47   1.176s
 PB-212    953.97   238.63        85.        -5.    -0.003   213.29   1.179s
 PB-214    967.43   242.00        80.         0.     0.000  1000.00   1.182s
 TH-227   1024.39   256.24        16.         8.     0.005   100.44   1.195s
 Cd-113m  1054.23   263.70        52.       -10.    -0.005   112.64   1.202s
 BI-210M  1062.75   265.83        70.       -10.    -0.006    95.76   1.204s
 TL-208   1108.55   277.28        41.        -5.    -0.003   200.61   1.215s
 Hg-203   1116.22   279.20        36.         6.     0.003   150.92   1.216s
 I-131    1136.61   284.30        24.        -2.    -0.001   484.77   1.221s
 PB-214   1179.77   295.09       160.       -16.    -0.009    65.65   1.231s
 TL-210   1183.41   296.00       168.       -12.    -0.007   154.16   1.231s
 PB-212   1199.52   300.03       180.       -12.    -0.007   158.94   1.235s
 PA-231   1199.68   300.07       192.       -12.    -0.006   170.90   1.235s
 PA-231   1210.00   302.65       204.         0.     0.000  1000.00   1.237s
 BA-133   1210.81   302.85       204.         0.     0.000  1000.00   1.238s
 Ba-140   1218.80   304.85       204.         0.     0.000  1000.00   1.240s
 BI-210M  1218.99   304.90       204.         0.     0.000  1000.00   1.240s
 Ir-192   1233.16   308.44       204.         0.     0.000  1000.00   1.243s
 PA-233   1247.44   312.01       204.         0.     0.000  1000.00   1.246s
 Ir-192   1265.35   316.49       204.         0.     0.000  1000.00   1.250s
 La-140   1314.43   328.76        79.        -5.    -0.003   247.48   1.261s
 Cf-249   1333.15   333.44        84.         0.     0.000  1000.00   1.265s
 AC-228   1352.66   338.32        89.        -5.    -0.003   450.41   1.270s
 Cs-136   1361.66   340.57        84.         0.     0.000  1000.00   1.272s
 EU-152   1376.53   344.29       136.       -13.    -0.007   126.87   1.275s
 HF-181   1382.70   345.83       158.       -13.    -0.007   136.31   1.276s
 PB-214   1407.11   351.93        18.        12.     0.007    58.68   1.282s
 BA-133   1423.37   356.00        46.        -7.    -0.004   142.14   1.285s
 I-131    1457.31   364.48         4.        12.     0.007    43.57   1.293s
 BA-133   1534.73   383.84        10.         5.     0.003   106.07   1.310s
 Cf-249   1551.17   387.95        13.         5.     0.003   120.32   1.314s
 SN-113   1566.12   391.69        19.         5.     0.003   141.55   1.317s
 SB-125   1710.86   427.88        17.        -1.    -0.001   643.23   1.349s
 AG-108M  1735.10   433.94        13.        -5.    -0.003   153.84   1.354s
 SB-125   1852.82   463.37        40.       -11.    -0.006    88.78   1.380s
 BE-7     1909.73   477.60        34.        -4.    -0.002   187.91   1.392s
 HF-181   1927.34   482.00        38.         0.     0.000  1000.00   1.396s
 La-140   1947.43   487.02        26.         7.     0.004   112.33   1.400s
 RU-103   1987.56   497.05        35.       -12.    -0.006   107.10   1.409s
 RH-106   2046.81   511.86        14.        74.     0.041    13.65   2.672s
 Kr-85    2055.27   513.98        88.         0.     0.000  1000.00   1.424s
 Nd-147   2123.35   531.00         4.         5.     0.003    96.03   1.438s
 Ba-140   2148.39   537.26         5.         3.     0.002   161.29   1.444s
 CS-134   2252.30   563.24        15.         1.     0.001   693.14   1.466s
 CS-134   2276.64   569.32        14.        -3.    -0.002   185.59   1.471s
 PA-234   2277.24   569.47        17.         0.     0.000  1000.00   1.471s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 10:31:35 AMPage  6
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193758.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-207   2278.16   569.70        22.        -3.    -0.002   207.85   1.471s
 TL-208   2331.45   583.02        14.        -2.    -0.001   377.26   1.482s
 SB-125   2401.36   600.50        58.         9.     0.005   123.54   1.497s
 SB-124   2410.29   602.73        47.         7.     0.004   136.64   1.499s
 CS-134   2418.21   604.71        54.         7.     0.004   146.07   1.500s
 BI-214   2436.61   609.31        71.        -6.    -0.003   193.32   1.505 
 PM-144   2471.62   618.06        49.         5.     0.003   202.98   1.512s
 RH-106   2487.04   621.92        19.        -3.    -0.002   194.42   1.515s
 SB-125   2542.94   635.89         0.        10.     0.006    31.62   1.526s
 I-131    2547.28   636.97        10.         0.     0.000  1000.00   1.527s
 AG-110M  2630.43   657.76         0.        14.     0.008    26.73   1.544s
 CS-137   2646.03   661.66        14.         0.     0.000  1000.00   1.548s
 PM-144   2785.58   696.54        63.       -16.    -0.009    76.24   1.576s
 NB-94    2809.93   702.63        67.       -14.    -0.008    84.03   1.581 
 SB-124   2890.57   722.79        16.        -1.     0.000   848.53   1.598s
 AG-108M  2891.17   722.94        16.         0.     0.000  1000.00   1.598s
 EU-154   2892.86   723.36        16.         0.     0.000  1000.00   1.598s
 ZR-95    2896.22   724.20        16.         0.     0.000  1000.00   1.599s
 BI-212   2908.11   727.17        16.         1.     0.000   848.53   1.601s
 PM-146   2942.31   735.72         0.         9.     0.005    35.99   1.608s
 PM-146   2988.08   747.16         9.         2.     0.001   406.03   1.617s
 ZR-95    3026.36   756.73        15.        -7.    -0.004   127.38   1.625s
 AG-110M  3055.23   763.94        24.       -10.    -0.006    76.16   1.631s
 NB-95    3062.61   765.79        29.         6.     0.003   133.33   1.632s
 PA-234M  3065.10   766.41        31.        -7.    -0.004   123.69   1.633s
 EU-152   3115.14   778.92         5.         3.     0.002   173.74   1.643s
 CS-134   3182.96   795.87        18.         4.     0.002   158.11   1.656s
 TL-210   3197.88   799.60        22.         0.     0.000  1000.00   1.659s
 CS-134   3207.29   801.95        31.        -8.    -0.004   104.58   1.661s
 CO-58    3242.59   810.78        10.         4.     0.002   122.47   1.668 
 La-140   3262.58   815.77        14.         0.     0.000  1000.00   1.672s
 Cs-136   3273.50   818.50        14.         0.     0.000  1000.00   1.674s
 MN-54    3338.91   834.85         5.         5.     0.003   100.57   1.687 
 Co-56    3386.61   846.77        10.        -1.    -0.001   419.44   1.696s
 TL-208   3441.80   860.56         6.         4.     0.002   137.53   1.707s
 NB-94    3483.94   871.10         0.         9.     0.005    33.33   1.715s
 EU-154   3492.47   873.23         9.         0.     0.000  1000.00   1.717s
 PA-234   3521.68   880.53        21.         1.     0.000   987.42   1.722s
 PA-234   3532.53   883.24        22.         0.     0.000  1000.00   1.724s
 AG-110M  3538.30   884.68        22.         0.     0.000  1000.00   1.725s
 Y-88     3591.74   898.04         0.         9.     0.005    33.33   1.736s
 AC-228   3643.88   911.07         2.         7.     0.004    47.50   1.746s
 AG-110M  3749.60   937.49        10.        -2.    -0.001   354.73   1.766s
 PA-234   3783.72   946.02         5.         2.     0.001   255.77   1.772s
 EU-152   3856.11   964.11         7.         6.     0.003    71.18   1.786s
 AC-228   3875.56   968.97        24.        -3.    -0.001   130.11   1.790s
 EU-154   3985.03   996.33        11.        -2.    -0.001   287.75   1.810s
 Co-56    4151.13  1037.84         5.        -1.    -0.001   403.11   1.841s

                                 (Page 8 of 20)

Page 756 of 1586



      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 10:31:35 AMPage  7
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193758.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RH-106   4201.23  1050.36         6.         1.     0.001   414.95   1.850s
 BI-207   4254.46  1063.66         5.         1.     0.000   796.87   1.860s
 Ga-68    4309.44  1077.40         5.         5.     0.003   121.64   1.870s
 FE-59    4396.88  1099.25        11.        -9.    -0.005    40.11   1.886s
 EU-152   4448.20  1112.07         0.        19.     0.011    22.94   1.895s
 ZN-65    4462.09  1115.55        19.         0.     0.000  1000.00   1.897s
 BI-214   4481.06  1120.29        22.        -3.    -0.002   151.23   1.901s
 Sc-46    4482.12  1120.55        19.         0.     0.000  1000.00   1.901s
 Ta-182   4485.12  1121.30        19.         0.     0.000  1000.00   1.901s
 CO-60    4692.96  1173.24        11.        -6.    -0.003    75.94   1.938s
 Ta-182   4756.25  1189.05         6.         2.     0.001   248.05   1.949s
 Ta-182   4885.75  1221.41         0.         7.     0.004    37.80   1.972s
 Co-56    4953.27  1238.28         0.         5.     0.003    47.46   1.984s
 NA-22    5098.35  1274.53        17.       -11.    -0.006    60.98   2.008s
 EU-154   5098.39  1274.54        28.         0.     0.000  1000.00   2.008s
 FE-59    5166.65  1291.60         0.         0.     0.000  1000.00   2.020s
 TL-210   5252.32  1313.00         0.         6.     0.003    40.82   2.034s
 CO-60    5330.37  1332.50         0.         6.     0.003    40.82   2.047s
 AG-110M  5537.69  1384.30         0.         0.     0.000  1000.00   2.082s
 EU-152   5632.56  1408.00         0.         0.     0.000  1000.00   2.097s
 K-40     5844.03  1460.83         8.         6.     0.003    76.36   2.131s
 La-140   6385.95  1596.21        12.        -6.    -0.003   145.30   2.215s
 SB-124   6765.35  1690.98         0.         0.     0.000  1000.00   2.272s
 BI-214   7059.65  1764.49         4.        -4.    -0.002   150.53   2.314s
 Co-56    7087.11  1771.35         0.         0.     0.000  1000.00   2.318s
 Y-88     7346.20  1836.06         6.        -2.    -0.001   229.58   2.354s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -1.0326E+00                                      5.31E+01             
                           477.60-1.033E+00 ?(  6.811E+00 1.88E+02 1.05E+01 G  
 
NA-22    C  -5.6184E-01                                      9.50E+02             
                          1274.53-5.618E-01 ?(  1.120E+00 6.10E+01 9.99E+01 G  
 
K-40     N   3.3025E+00                                      4.66E+11             
                          1460.83 3.302E+00 ?(P 8.406E+00 7.64E+01 1.07E+01 G  
 
Sc-46    F  -1.2818E-02                                      8.38E+01             
                           889.28-1.282E-02 %(  9.511E-01 2.01E+03 1.00E+02 G  
                          1120.55 0.000E+00 +   1.061E+00 1.00E+03 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 10:31:35 AMPage  8
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193758.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CR-51    F  -1.1350E-01                                      2.77E+01             
                           320.08-1.135E-01 %(P 1.298E+01 3.34E+03 9.94E+00 G  
 
MN-54    C   2.0137E-01                                      3.12E+02             
                           834.85 2.014E-01 ?(P 4.947E-01 1.01E+02 1.00E+02 G  
 
FE-59    F  -7.2353E-01                                      4.45E+01             
                          1099.25-7.235E-01 ?(P 1.459E+00 4.01E+01 5.65E+01 G  
                          1291.60 0.000E+00 +   8.802E-01 1.00E+03 4.32E+01 G  
 
Co-56    C   1.1530E-01                                      7.73E+01             
                           846.77-4.965E-02 ?(P 6.555E-01 4.19E+02 9.99E+01 G  
                          1238.28 3.648E-01 ?(P 5.564E-01 4.75E+01 6.61E+01 G  
                          1037.84-4.092E-01 +   4.135E+00 4.03E+02 1.41E+01 G  
                          1771.35 0.000E+00 -   3.178E+00 1.00E+03 1.55E+01  A 
 
CO-57    C   1.8985E-02                                      2.72E+02             
                           122.06-3.672E-02 ?(  3.455E-01 2.65E+02 8.56E+01 G  
                           136.47 4.654E-01 ?(  4.572E+00 2.84E+02 1.07E+01 G  
 
CO-58    C   1.4401E-01                                      7.09E+01             
                           810.78 1.440E-01 ?(  6.281E-01 1.22E+02 9.95E+01 G  
 
CO-60    F   3.1748E-01                                      1.93E+03             
                          1332.50 3.175E-01 ?(  3.900E-01 4.08E+01 1.00E+02 G  
                          1173.24-2.869E-01 - P 8.688E-01 7.59E+01 9.99E+01 G  
 
NB-94    I  -4.6533E-01                                      7.41E+06             
                           702.63-4.653E-01 ?(P 1.342E+00 8.40E+01 9.79E+01 G  
                           871.10 3.409E-01 +   2.792E-01 3.33E+01 9.99E+01 G  
 
ZR-95    I  -4.3665E-01                                      6.40E+01             
                           756.73-4.367E-01 ?(  1.295E+00 1.27E+02 5.45E+01 G  
                           724.20 0.000E+00 +   1.603E+00 1.00E+03 4.42E+01 G  
 
NB-95    I   2.0612E-01                                      6.40E+01             
                           765.79 2.061E-01 ?(  9.552E-01 1.33E+02 9.98E+01 G  
 
RU-103   I  -3.1894E-01                                      3.93E+01             
                           497.05-3.189E-01 ?(  8.242E-01 1.07E+02 9.09E+01 G  
                           610.30 9.586E-07 %   2.024E+01 5.98E+08 5.75E+00 GA 
 
RH-106   I  -3.4221E-01                                      3.74E+02             
                           621.92-9.838E-01 ?(  6.847E+00 1.94E+02 9.93E+00 G  
                          1050.36 3.742E+00 ?(  3.873E+01 4.15E+02 1.56E+00 G  
                           511.86 9.393E+00     2.557E+00 1.36E+01 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 10:31:35 AMPage  9
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193758.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C  -1.2450E-01                                      1.53E+05             
                           433.94-1.245E-01 ?(  4.858E-01 1.54E+02 9.05E+01 G  
                           722.94 0.000E+00 +   7.782E-01 1.00E+03 9.08E+01 G  
                           614.28-6.164E-08 %   1.302E+00 5.98E+08 8.98E+01 G  
 
AG-110M  F   2.5570E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  1.294E+00 1.00E+03 7.27E+01 G  
                           657.76 4.521E-01 ?(  2.380E-01 2.67E+01 9.46E+01 G  
                           937.49-2.331E-01 +   2.034E+00 3.55E+02 3.44E+01 G  
                          1384.30 0.000E+00 -   1.655E+00 1.00E+03 2.43E+01 G  
                           763.94-1.536E+00 +   3.922E+00 7.62E+01 2.23E+01 G  
 
SN-113   F   1.4984E-01                                      1.15E+02             
                           391.69 1.498E-01 &(  7.484E-01 1.42E+02 6.40E+01 G  
 
SB-124   F   2.1474E-01                                      6.02E+01             
                           602.73 2.147E-01 ?(  1.010E+00 1.37E+02 9.83E+01 G  
                          1690.98 0.000E+00 -   9.906E-01 1.00E+03 4.78E+01 G  
                           722.79-2.023E-01 +   6.421E+00 8.49E+02 1.08E+01 G  
 
SB-125   I   8.9438E-01                                      1.01E+03             
                           427.88-1.005E-01 ?(  1.666E+00 6.43E+02 2.96E+01 G  
                           600.50 1.441E+00 ?(  6.083E+00 1.24E+02 1.79E+01 G  
                           635.89 2.635E+00 ?(  1.942E+00 3.16E+01 1.13E+01 G  
                           463.37-2.420E+00 &   7.260E+00 8.88E+01 1.05E+01 G  
 
I-131    I   2.9239E-01                                      8.02E+00             
                           364.48 2.924E-01 ?(  2.931E-01 4.36E+01 8.17E+01 G  
                           284.30-5.459E-01 -   6.971E+00 4.85E+02 6.14E+00 G  
                           636.97 0.000E+00 -   7.260E+00 1.00E+03 7.17E+00 G  
 
Ga-68    C   7.3673E+00                                      4.71E-02             
                          1077.40 7.367E+00 ?(  2.127E+01 1.22E+02 3.30E+00 G  
 
BA-133   F  -2.2089E-01                                      3.85E+03             
                           356.00-2.209E-01 &(  1.083E+00 1.42E+02 6.20E+01 G  
                           302.85 0.000E+00 +   6.613E+00 1.00E+03 1.83E+01 G  
                           383.84 1.074E+00 ?   4.000E+00 1.06E+02 8.94E+00 GA 
                            80.99 1.973E-01 ? P 6.220E-01 1.15E+02 3.41E+01 GA 
 
CS-134   I   2.0098E-01                                      7.54E+02             
                           795.87 1.651E-01 ?(  9.279E-01 1.58E+02 8.55E+01 G  
                           604.71 2.169E-01 ?(  1.090E+00 1.46E+02 9.76E+01 G  
                           569.32-5.354E-01 +   3.595E+00 1.86E+02 1.54E+01 G  
                           801.95-3.269E+00 +   1.171E+01 1.05E+02 8.69E+00 G  
                           563.24 3.822E-01 ?(P 6.736E+00 6.93E+02 8.35E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 10:31:35 AMPage 10
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193758.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-139   F  -2.9305E-02                                      1.38E+02             
                           165.85-2.931E-02 &(P 5.235E-01 5.52E+02 7.99E+01 G  
 
Ba-140   I   3.1792E-01                                      1.28E+01             
                           537.26 3.179E-01 ?(P 1.422E+00 1.61E+02 2.44E+01 G  
                           162.66 1.038E-01 % P 7.359E+00 2.01E+03 6.22E+00 G  
                           304.85 0.000E+00 -   2.839E+01 1.00E+03 4.29E+00 G  
 
La-140   I  -1.4291E-01                                      1.28E+01             
                          1596.21-3.853E-01 ?(  1.211E+00 1.45E+02 9.54E+01 G  
                           487.02 3.653E-01 ?(P 1.415E+00 1.12E+02 4.55E+01 G  
                           328.76-4.714E-01 +   4.030E+00 2.47E+02 2.03E+01 G  
                           815.77 0.000E+00 +   3.113E+00 1.00E+03 2.33E+01 G  
 
CE-141   I  -1.9522E-01                                      3.25E+01             
                           145.44-1.952E-01 ?(  1.132E+00 1.70E+02 4.82E+01 G  
 
CE-144   I   7.2551E-01                                      2.85E+02             
                           133.54 7.255E-01 &(  3.981E+00 1.60E+02 1.11E+01 G  
 
PM-144   C  -5.0073E-01                                      3.63E+02             
                           696.54-5.007E-01 ?(P 1.278E+00 7.62E+01 9.90E+01 G  
                           618.06 1.472E-01 +   1.040E+00 2.03E+02 9.91E+01 G  
 
EU-152   F   1.8659E+00                                      4.94E+03             
                           121.78 2.565E-01 ?(  1.065E+00 1.20E+02 2.86E+01 G  
                           344.29-9.598E-01 +   4.113E+00 1.27E+02 2.65E+01 G  
                          1112.07 6.377E+00 ?(  2.474E+00 2.29E+01 1.36E+01 G  
                           778.92 8.051E-01 ?(  3.524E+00 1.74E+02 1.29E+01 G  
                           964.11 1.741E+00 ?(  4.132E+00 7.12E+01 1.46E+01 G  
                           244.69 2.330E-01 %   8.805E+00 1.08E+03 7.58E+00 G  
                          1408.00 0.000E+00 -   1.941E+00 1.00E+03 2.10E+01 GA 
 
EU-154   I  -3.8579E-02                                      3.14E+03             
                           123.10-3.858E-02 &(  7.838E-01 5.68E+02 4.08E+01 G  
                          1274.54 0.000E+00 +   3.970E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 +   3.498E+00 1.00E+03 2.02E+01 G  
                           873.23 0.000E+00 +   5.157E+00 1.00E+03 1.23E+01 G  
                          1004.77-7.825E-02 %   3.163E+00 1.58E+03 1.80E+01 G  
                           996.33-6.604E-01 +   7.104E+00 2.88E+02 1.06E+01 G  
 
EU-155   I   1.8851E-01                                      1.81E+03             
                           105.31 0.000E+00 *(  3.127E+00 1.00E+03 2.12E+01 G  
                            86.54 3.187E-01 ?(  1.902E+00 1.75E+02 3.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 10:31:35 AMPage 11
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193758.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
HF-181   F   1.2460E-01                                      4.24E+01             
                           482.00 0.000E+00 ?(  9.490E-01 1.00E+03 8.05E+01 G  
                           133.02 1.855E-01  (  9.645E-01 1.51E+02 4.33E+01 G  
                           345.83-1.695E+00 &   7.802E+00 1.36E+02 1.51E+01 G  
                           136.30 1.388E+00 ?(  7.981E+00 1.68E+02 5.85E+00 G  
 
Ta-182   F   5.8648E-01                                      1.14E+02             
                          1121.30 0.000E+00 &(  3.041E+00 1.00E+03 3.49E+01 G  
                          1221.41 1.279E+00 ?(  1.347E+00 3.78E+01 2.70E+01 G  
                          1189.05 6.956E-01 ?(  4.115E+00 2.48E+02 1.62E+01 G  
 
Hg-203   F   1.1853E-01                                      4.66E+01             
                           279.20 1.185E-01 ?(  6.219E-01 1.51E+02 8.15E+01 G  
 
TL-208   N   1.0085E-01                                      6.98E+02             
                           583.02-6.199E-02 ?(P 6.634E-01 3.77E+02 8.45E+01 G  
                           277.28-1.304E+00 & P 8.498E+00 2.01E+02 6.31E+00 G  
                           860.56 1.209E+00 ?(P 4.262E+00 1.38E+02 1.24E+01 G  
 
PM-146   C   2.7561E-01                                      2.02E+03             
                           453.88-8.026E-03 %(P 6.037E-01 2.72E+03 6.50E+01 G  
                           747.16 1.613E-01 ?(P 1.680E+00 4.06E+02 3.40E+01 G  
                           735.72 1.268E+00 ?(P 1.089E+00 3.60E+01 2.25E+01 G  
 
Y-88     F   9.4891E-02                                      1.07E+02             
                          1836.06-1.670E-01 ?(P 1.006E+00 2.30E+02 9.92E+01 G  
                           898.04 3.721E-01 ?(  3.047E-01 3.33E+01 9.37E+01 G  
 
Cd-113m     -2.5210E+03                                      5.33E+03             
                           263.70-2.521E+03 ?(  9.679E+03 1.13E+02 6.00E-03   K
 
Cd-109   F  -3.1405E+00                                      4.53E+02             
                            88.04-3.140E+00 ?(  1.773E+01 1.67E+02 3.79E+00 G  
 
Cf-251   T   2.3948E-02                                      3.28E+05             
                           176.60 2.395E-02 %(  1.891E+00 2.85E+03 1.70E+01 G  
                           227.00 1.371E+00 ?   4.309E+00 1.20E+02 6.30E+00 GA 
 
Cf-249   T   1.4395E-01                                      1.28E+05             
                           387.95 1.440E-01 ?(  6.112E-01 1.20E+02 6.60E+01 G  
                           333.44 0.000E+00 -   5.488E+00 1.00E+03 1.55E+01 G  
 
Sn-126       1.5204E+00                                      3.65E+07             
                            87.57-3.180E-01 -   1.812E+00 1.68E+02 3.75E+01 GA 
                            64.28 1.520E+00 ?(  6.663E+00 1.29E+02 9.70E+00 G  
                            86.94-1.323E+00 +   7.782E+00 1.74E+02 9.04E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 10:31:35 AMPage 12
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193758.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-210   N   1.8409E+00                                      8.14E+03             
                            46.54 1.841E+00 ?(P 1.440E+01 2.22E+02 4.25E+00 G  
 
PB-212   N  -1.5987E-01                                      6.98E+02             
                           238.63-1.599E-01 ?(P 1.567E+00 2.13E+02 4.33E+01 G  
                           300.03-6.438E+00 +   3.460E+01 1.59E+02 3.28E+00 GA 
 
PB-214   N   6.1967E-01                                      5.84E+05             
                           351.93 6.197E-01  (P 1.161E+00 5.87E+01 3.76E+01 G  
                           295.09-1.420E+00 - P 5.489E+00 6.57E+01 1.93E+01 G  
                           242.00 0.000E+00 &   8.978E+00 1.00E+03 7.43E+00 GA 
 
BI-207   C   3.9564E-02                                      1.18E+04             
                          1063.66 3.956E-02 ?(  7.995E-01 7.97E+02 7.45E+01 G  
                           569.70-9.366E-02 +   6.949E-01 2.08E+02 9.77E+01 G  
 
BI-212   N   2.9103E-01                                      6.98E+02             
                           727.17 2.910E-01 ?(  9.235E+00 8.49E+02 7.55E+00 G  
                           785.42-9.231E-01 % P 3.065E+01 1.98E+03 1.28E+00 GA 
 
U-235    N   7.3145E-01                                      2.57E+11             
                           143.79 0.000E+00  (  4.670E+00 1.00E+03 1.10E+01 G  
                           205.33 2.332E+00 ?(P 6.369E+00 1.07E+02 5.01E+00 G  
                           163.38 0.000E+00 -   9.077E+00 1.00E+03 5.08E+00 G  
                           185.72-1.090E-01 +   7.227E-01 2.47E+02 5.40E+01 GA 
 
BI-214   N  -3.8042E-01                                      5.84E+05             
                           609.31-3.804E-01 &(P 2.630E+00 1.93E+02 4.61E+01 G  
                          1120.29-8.999E-01 + P 7.486E+00 1.51E+02 1.51E+01 G  
                          1764.49-1.580E+00 + P 5.021E+00 1.51E+02 1.54E+01 G  
 
BI-210M  T  -3.3372E-01                                      1.10E+09             
                           265.83-3.337E-01 ?(P 1.339E+00 9.58E+01 5.00E+01 G  
                           304.90 0.000E+00 +   4.349E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   9.5405E-01                                      2.10E+03             
                           911.07 9.540E-01 &(P 1.242E+00 4.75E+01 2.90E+01 G  
                           968.97-6.194E-01 - P 5.970E+00 1.30E+02 1.75E+01 G  
                           338.32-7.342E-01 - P 7.343E+00 4.50E+02 1.20E+01 G  
                            93.35-1.520E-01 - P 1.229E+01 8.87E+02 5.56E+00 XA 
 
TH-227   N   1.8535E+00                                      7.95E+03             
                           256.24 1.853E+00 &(  4.763E+00 1.00E+02 7.00E+00 G  
                           235.97-1.201E+00 -   5.009E+00 1.22E+02 1.23E+01 G  
                            50.14-3.755E-01 & P 7.844E+00 5.20E+02 8.00E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 10:31:35 AMPage 13
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193758.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-229   N   1.3089E+00                                      2.68E+06             
                           193.51-2.946E-01 &(  6.937E+00 8.81E+02 4.40E+00 G  
                           210.85 3.669E+00 ?(  1.171E+01 1.25E+02 2.99E+00 G  
 
TH-234   N  -4.2957E-02                                      1.63E+12             
                            92.59-4.296E-02 %(P 1.226E+01 3.06E+03 5.58E+00 G  
                            63.29-4.904E+00 +   2.003E+01 1.21E+02 3.81E+00 G  
 
PA-234   N   5.1132E-01                                      1.63E+12             
                           131.29 4.438E-01 ?(  2.174E+00 1.42E+02 1.80E+01 G  
                           946.02 6.020E-01 ?(  3.952E+00 2.56E+02 1.34E+01 G  
                           569.47 0.000E+00 -   7.340E+00 1.00E+03 8.20E+00 G  
                           883.24 0.000E+00 -   9.787E+00 1.00E+03 9.60E+00 G  
                           880.53 4.239E-01 ?   1.541E+01 9.87E+02 6.00E+00 GA 
 
PA-234M  N  -5.1496E-01                                      1.63E+12             
                          1001.00-5.150E-01 %(P 9.641E+01 3.41E+03 8.37E-01 G  
                           766.41-7.778E+01 +   3.327E+02 1.24E+02 2.94E-01 G  
 
AM-241   T  -5.5579E-01                                      1.58E+05             
                            59.54-5.558E-01 ?(  2.157E+00 1.15E+02 3.59E+01 G  
 
Np-237   F   7.4708E-01                                      2.14E+06             
                            86.49 7.471E-01 ?(  4.292E+00 1.68E+02 1.31E+01 G  
 
Np-239   T   4.4609E-01                                      2.36E+00             
                           103.70 0.000E+00 -   2.769E+00 1.00E+03 2.40E+01 X  
                           106.13 4.461E-01 @(  2.602E+00 1.72E+02 2.27E+01 G  
                            99.50 0.000E+00 -   4.464E+00 1.00E+03 1.50E+01 X  
 
Nd-147       1.0030E+00                                      1.11E+01             
                           531.00 1.003E+00 ?(  2.490E+00 9.60E+01 1.30E+01 G  
                            91.10-8.431E-02 -   2.416E+00 8.35E+02 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 10:31:35 AMPage 14
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193758.An1             
                                                                                 
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54        30.         4.     0.002   221.65   1.841E+00  P
 TH-227      50.14        42.        -2.    -0.001   519.71  -3.755E-01  P
 AM-241      59.54       107.       -13.    -0.007   114.86  -5.558E-01   
 TH-234      63.29       120.       -13.    -0.007   120.89  -4.904E+00   
 Sn-126      64.28        88.        11.     0.006   128.95   1.520E+00   
 BA-133      80.99        11.         6.     0.003   115.29   1.973E-01  P
 Np-237      86.49       106.         9.     0.005   168.43   7.471E-01   
 EU-155      86.54       115.         9.     0.005   175.03   3.187E-01   
 Sn-126      86.94       171.       -11.    -0.006   173.61  -1.323E+00   
 Sn-126      87.57       160.       -11.    -0.006   168.08  -3.180E-01   
 Cd-109      88.04       157.       -11.    -0.006   166.55  -3.140E+00   
 Nd-147      91.10       168.        -2.    -0.001   835.08  -8.431E-02   
 AC-228      93.35       171.        -1.     0.000   886.58  -1.520E-01  P
 Np-239     106.13       134.        10.     0.005   171.57   4.461E-01   
 CO-57      122.06        30.        -3.    -0.002   264.58  -3.672E-02   
 EU-154     123.10        36.        -2.    -0.001   567.65  -3.858E-02   
 PA-234     131.29        53.         7.     0.004   142.47   4.438E-01   
 HF-181     133.02        61.         8.     0.004   151.31   1.855E-01   
 CE-144     133.54        68.         8.     0.004   159.80   7.255E-01   
 HF-181     136.30        76.         8.     0.004   167.53   1.388E+00   
 CO-57      136.47        83.         5.     0.003   284.13   4.654E-01   
 CE-141     145.44       100.        -8.    -0.005   169.84  -1.952E-01   
 CE-139     165.85        50.        -2.    -0.001   551.82  -2.931E-02  P
 U-235      185.72        37.        -5.    -0.003   247.13  -1.090E-01   
 TH-229     193.51        20.        -1.    -0.001   881.29  -2.946E-01   
 U-235      205.33        20.         9.     0.005   107.06   2.332E+00  P
 TH-229     210.85        24.         8.     0.004   125.00   3.669E+00   
 Cf-251     227.00        12.         6.     0.003   120.19   1.371E+00   
 TH-227     235.97        70.       -10.    -0.006   122.47  -1.201E+00   
 PB-212     238.63        85.        -5.    -0.003   213.29  -1.599E-01  P
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 10:31:35 AMPage 15
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193758.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-227     256.24        16.         8.     0.005   100.44   1.853E+00   
 Cd-113m    263.70        52.       -10.    -0.005   112.64  -2.521E+03   
 BI-210M    265.83        70.       -10.    -0.006    95.76  -3.337E-01  P
 TL-208     277.28        41.        -5.    -0.003   200.61  -1.304E+00  P
 Hg-203     279.20        36.         6.     0.003   150.92   1.185E-01   
 I-131      284.30        24.        -2.    -0.001   484.77  -5.459E-01   
 PB-214     295.09       160.       -16.    -0.009    65.65  -1.420E+00  P
 TL-210     296.00       168.       -12.    -0.007   154.16  -2.640E-01   
 PB-212     300.03       180.       -12.    -0.007   158.94  -6.438E+00   
 PA-231     300.07       192.       -12.    -0.006   170.90  -8.235E+00   
 La-140     328.76        79.        -5.    -0.003   247.48  -4.714E-01   
 AC-228     338.32        89.        -5.    -0.003   450.41  -7.342E-01  P
 HF-181     345.83       158.       -13.    -0.007   136.31  -1.695E+00   
 PB-214     351.93        18.        12.     0.007    58.68   6.197E-01  P
 BA-133     356.00        46.        -7.    -0.004   142.14  -2.209E-01   
 I-131      364.48         4.        12.     0.007    43.57   2.924E-01   
 BA-133     383.84        10.         5.     0.003   106.07   1.074E+00   
 Cf-249     387.95        13.         5.     0.003   120.32   1.440E-01   
 SN-113     391.69        19.         5.     0.003   141.55   1.498E-01   
 SB-125     427.88        17.        -1.    -0.001   643.23  -1.005E-01   
 AG-108M    433.94        13.        -5.    -0.003   153.84  -1.245E-01   
 SB-125     463.37        40.       -11.    -0.006    88.78  -2.420E+00   
 BE-7       477.60        34.        -4.    -0.002   187.91  -1.033E+00   
 La-140     487.02        26.         7.     0.004   112.33   3.653E-01  P
 RU-103     497.05        35.       -12.    -0.006   107.10  -3.189E-01   
 RH-106     511.86        14.        74.     0.041    13.65   9.393E+00   
 Nd-147     531.00         4.         5.     0.003    96.03   1.003E+00   
 Ba-140     537.26         5.         3.     0.002   161.29   3.179E-01  P
 CS-134     563.24        15.         1.     0.001   693.14   3.822E-01  P
 CS-134     569.32        14.        -3.    -0.002   185.59  -5.354E-01   
 BI-207     569.70        22.        -3.    -0.002   207.85  -9.366E-02   
 TL-208     583.02        14.        -2.    -0.001   377.26  -6.199E-02  P
 SB-125     600.50        58.         9.     0.005   123.54   1.441E+00   
 SB-124     602.73        47.         7.     0.004   136.64   2.147E-01   
 CS-134     604.71        54.         7.     0.004   146.07   2.169E-01   
 BI-214     609.31        71.        -6.    -0.003   193.32  -3.804E-01  P
 PM-144     618.06        49.         5.     0.003   202.98   1.472E-01   
 RH-106     621.92        19.        -3.    -0.002   194.42  -9.838E-01   
 SB-125     635.89         0.        10.     0.006    31.62   2.635E+00   
 AG-110M    657.76         0.        14.     0.008    26.73   4.521E-01   
 PM-144     696.54        63.       -16.    -0.009    76.24  -5.007E-01  P
 NB-94      702.63        67.       -14.    -0.008    84.03  -4.653E-01  P
 SB-124     722.79        16.        -1.     0.000   848.53  -2.023E-01   
 BI-212     727.17        16.         1.     0.000   848.53   2.910E-01   
 PM-146     735.72         0.         9.     0.005    35.99   1.268E+00  P
 PM-146     747.16         9.         2.     0.001   406.03   1.613E-01  P
 ZR-95      756.73        15.        -7.    -0.004   127.38  -4.367E-01   
 AG-110M    763.94        24.       -10.    -0.006    76.16  -1.536E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 10:31:35 AMPage 16
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193758.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 NB-95      765.79        29.         6.     0.003   133.33   2.061E-01   
 PA-234M    766.41        31.        -7.    -0.004   123.69  -7.778E+01   
 CS-134     795.87        18.         4.     0.002   158.11   1.651E-01   
 CS-134     801.95        31.        -8.    -0.004   104.58  -3.269E+00   
 CO-58      810.78        10.         4.     0.002   122.47   1.440E-01   
 MN-54      834.85         5.         5.     0.003   100.57   2.014E-01  P
 Co-56      846.77        10.        -1.    -0.001   419.44  -4.965E-02  P
 TL-208     860.56         6.         4.     0.002   137.53   1.209E+00  P
 NB-94      871.10         0.         9.     0.005    33.33   3.409E-01   
 PA-234     880.53        21.         1.     0.000   987.42   4.239E-01   
 Y-88       898.04         0.         9.     0.005    33.33   3.721E-01   
 AC-228     911.07         2.         7.     0.004    47.50   9.540E-01  P
 AG-110M    937.49        10.        -2.    -0.001   354.73  -2.331E-01   
 PA-234     946.02         5.         2.     0.001   255.77   6.020E-01   
 AC-228     968.97        24.        -3.    -0.001   130.11  -6.194E-01  P
 EU-154     996.33        11.        -2.    -0.001   287.75  -6.604E-01   
 Co-56     1037.84         5.        -1.    -0.001   403.11  -4.092E-01   
 RH-106    1050.36         6.         1.     0.001   414.95   3.742E+00   
 BI-207    1063.66         5.         1.     0.000   796.87   3.956E-02   
 Ga-68     1077.40         5.         5.     0.003   121.64   7.367E+00   
 FE-59     1099.25        11.        -9.    -0.005    40.11  -7.235E-01  P
 BI-214    1120.29        22.        -3.    -0.002   151.23  -8.999E-01  P
 CO-60     1173.24        11.        -6.    -0.003    75.94  -2.869E-01  P
 Ta-182    1189.05         6.         2.     0.001   248.05   6.956E-01   
 Ta-182    1221.41         0.         7.     0.004    37.80   1.279E+00   
 Co-56     1238.28         0.         5.     0.003    47.46   3.648E-01  P
 NA-22     1274.53        17.       -11.    -0.006    60.98  -5.618E-01   
 TL-210    1313.00         0.         6.     0.003    40.82   1.494E+00   
 CO-60     1332.50         0.         6.     0.003    40.82   3.175E-01   
 K-40      1460.83         8.         6.     0.003    76.36   3.302E+00  P
 La-140    1596.21        12.        -6.    -0.003   145.30  -3.853E-01   
 BI-214    1764.49         4.        -4.    -0.002   150.53  -1.580E+00  P
 Y-88      1836.06         6.        -2.    -0.001   229.58  -1.670E-01  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -1.0326E+00   -1.0326E+00    1.879E+02%                6.81E+00
 NA-22  #A   -5.6184E-01   -5.6184E-01    6.098E+01%                1.12E+00
 K-40   #A    3.3025E+00    3.3025E+00    7.636E+01%                8.41E+00
 Sc-46  #A   -1.2818E-02   -1.2818E-02    2.012E+03%                9.51E-01
 CR-51  #A   -1.1350E-01   -1.1350E-01    3.338E+03%                1.30E+01
 MN-54  #A    2.0137E-01    2.0137E-01    1.006E+02%                4.95E-01
 FE-59  #A   -7.2353E-01   -7.2353E-01    4.011E+01%                1.46E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 10:31:35 AMPage 17
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193758.An1             
                                                                                 
 Co-56  #A    1.1530E-01    1.1530E-01    4.746E+01%                6.56E-01
 CO-57  #A    1.8985E-02    1.8985E-02    1.941E+02%                3.46E-01
 CO-58  #A    1.4401E-01    1.4401E-01    1.225E+02%                6.28E-01
 CO-60  #A    3.1748E-01    3.1748E-01    4.082E+01%                3.90E-01
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.09E+00
 NB-94  #A   -4.6533E-01   -4.6533E-01    8.403E+01%                1.34E+00
 ZR-95  #A   -4.3665E-01   -4.3665E-01    1.274E+02%                1.29E+00
 NB-95  #A    2.0612E-01    2.0612E-01    1.333E+02%                9.55E-01
 RU-103 #A   -3.1894E-01   -3.1894E-01    1.071E+02%                8.24E-01
 RH-106 #A   -3.4221E-01   -3.4221E-01    1.944E+02%                6.85E+00
 AG-108M#A   -1.2450E-01   -1.2450E-01    1.538E+02%                4.86E-01
 AG-110M#A    2.5570E-01    2.5570E-01    2.673E+01%                1.29E+00
 SN-113 #A    1.4984E-01    1.4984E-01    1.416E+02%                7.48E-01
 SB-124 #A    2.1474E-01    2.1474E-01    1.366E+02%                1.01E+00
 SB-125 #A    8.9438E-01    8.9438E-01    3.162E+01%                1.67E+00
 I-131  #A    2.9238E-01    2.9239E-01    4.357E+01%                2.93E-01
 Gd-153 #A    0.0000E+00    0.0000E+00    7.071E+02%                2.24E+00
 Ga-68  #A    7.3347E+00    7.3673E+00    1.216E+02%                2.13E+01
 Tc-99m #A    0.0000E+00    0.0000E+00    1.000E+03%                5.84E-01
 BA-133 #A   -2.2089E-01   -2.2089E-01    1.421E+02%                1.08E+00
 CS-134 #A    2.0098E-01    2.0098E-01    1.461E+02%                9.28E-01
 CS-137 #A    0.0000E+00    0.0000E+00    1.000E+03%                7.26E-01
 CE-139 #A   -2.9305E-02   -2.9305E-02    5.518E+02%                5.24E-01
 Ba-140 #A    3.1792E-01    3.1792E-01    1.613E+02%                1.42E+00
 La-140 #A   -1.4291E-01   -1.4291E-01    9.183E+01%                1.21E+00
 CE-141 #A   -1.9522E-01   -1.9522E-01    1.698E+02%                1.13E+00
 CE-144 #A    7.2551E-01    7.2551E-01    1.598E+02%                3.98E+00
 PM-144 #A   -5.0073E-01   -5.0073E-01    7.624E+01%                1.28E+00
 EU-152 #C    1.8659E+00    1.8659E+00    2.294E+01%                1.07E+00
 EU-154 #A   -3.8579E-02   -3.8579E-02    5.676E+02%                7.84E-01
 EU-155 #A    1.8851E-01    1.8851E-01    1.750E+02%                3.13E+00
 HF-181 #A    1.2460E-01    1.2460E-01    1.513E+02%                9.49E-01
 Ta-182 #A    5.8648E-01    5.8648E-01    3.780E+01%                3.04E+00
 Hg-203 #A    1.1853E-01    1.1853E-01    1.509E+02%                6.22E-01
 TL-208 #A    1.0085E-01    1.0085E-01    1.375E+02%                6.63E-01
 PM-146 #A    2.7561E-01    2.7561E-01    3.599E+01%                6.04E-01
 Y-88   #A    9.4891E-02    9.4891E-02    3.333E+01%                1.01E+00
 Cd-113m#A   -2.5210E+03   -2.5210E+03    1.126E+02%                9.68E+03
 Cd-109 #A   -3.1405E+00   -3.1405E+00    1.665E+02%                1.77E+01
 Cf-251 #A    2.3948E-02    2.3948E-02    2.849E+03%                1.89E+00
 Cf-249 #A    1.4395E-01    1.4395E-01    1.203E+02%                6.11E-01
 Sn-126 #A    1.5204E+00    1.5204E+00    1.289E+02%                6.66E+00
 PB-210 #A    1.8409E+00    1.8409E+00    2.216E+02%                1.44E+01
 PB-212 #A   -1.5987E-01   -1.5987E-01    2.133E+02%                1.57E+00
 PB-214 #A    6.1967E-01    6.1967E-01    5.868E+01%                1.16E+00
 BI-207 #A    3.9564E-02    3.9564E-02    7.969E+02%                8.00E-01
 BI-212 #A    2.9103E-01    2.9103E-01    8.485E+02%                9.24E+00
 U-235  #A    7.3145E-01    7.3145E-01    1.071E+02%                4.67E+00
 BI-214 #A   -3.8042E-01   -3.8042E-01    1.933E+02%                2.63E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 10:31:35 AMPage 18
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193758.An1             
                                                                                 
 BI-210M#A   -3.3372E-01   -3.3372E-01    9.576E+01%                1.34E+00
 AC-228 #A    9.5405E-01    9.5405E-01    4.750E+01%                1.24E+00
 TH-227 #A    1.8535E+00    1.8535E+00    1.004E+02%                4.76E+00
 TH-229 #A    1.3089E+00    1.3089E+00    1.250E+02%                6.94E+00
 TH-234 #A   -4.2957E-02   -4.2957E-02    3.062E+03%                1.23E+01
 PA-231 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.21E+01
 PA-233 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.44E+00
 PA-234 #A    5.1132E-01    5.1132E-01    1.425E+02%                2.17E+00
 PA-234M#A   -5.1496E-01   -5.1496E-01    3.411E+03%                9.64E+01
 AM-241 #A   -5.5579E-01   -5.5579E-01    1.149E+02%                2.16E+00
 Np-237 #A    7.4708E-01    7.4708E-01    1.684E+02%                4.29E+00
 Ir-192 #A    0.0000E+00    0.0000E+00    7.071E+02%                1.44E+00
 Cs-136 #A    0.0000E+00    0.0000E+00    7.071E+02%                7.27E-01
 Np-239 #A    4.4605E-01    4.4609E-01    1.716E+02%                2.60E+00
 Nd-147 #A    1.0030E+00    1.0030E+00    9.603E+01%                2.49E+00
 TL-210 #A    0.0000E+00    0.0000E+00    1.000E+03%                8.80E-01
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.75E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.3 keV)     0.000E+00  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.3 keV) 0.0000000E+00  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20193747 
-----------------------------------------------------------------------------                      
   Sample Description: 452318_Gamma_LCS 160-452318~2-A 
             Detector: Detector # 9       
             Batch ID: 452318                 
    Work Order Number: Gamma   
           Lot Number: LCS 160-452318~2-A
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2019 03:05       Live Time: 1800   sec
     Acquisition Time: 12/18/2019 03:05:21    Real Time: 1807   sec
        Analysis Time: 12/18/2019 03:35       Dead Time: 0.41   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 9_2019-12-07_1444.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       9.332E+00          119.5     1.116E+01    1.117E+01    3.706E+01
NA-22     -6.810E-01           76.5     5.209E-01    5.220E-01    1.741E+00
K-40       5.973E+00           70.6     4.215E+00    4.226E+00    1.070E+01
Sc-46     -1.516E+00           81.9     1.241E+00    1.244E+00    4.116E+00
CR-51     -6.521E+00           58.1     3.789E+00    3.805E+00    2.578E+01
MN-54     -1.149E+00           80.7     9.272E-01    9.291E-01    2.633E+00
FE-59     -4.268E-01           47.1     2.009E-01    2.020E-01    5.480E+00
Co-56     -4.942E-01          189.9     9.386E-01    9.389E-01    2.419E+00
CO-57      0.000E+00         1.#INF     3.866E-01    3.866E-01    2.137E+00
CO-58     -1.270E+00           79.5     1.010E+00    1.013E+00    3.351E+00
CO-60      1.277E+02            1.5     1.883E+00    6.682E+00    1.190E+00
ZN-65      1.023E+00          213.0     2.179E+00    2.179E+00    7.355E+00
NB-94      7.417E-01           87.1     6.458E-01    6.470E-01    2.154E+00
ZR-95      1.653E+00           89.2     1.474E+00    1.476E+00    3.218E+00
NB-95      6.298E-01          110.1     6.936E-01    6.944E-01    2.327E+00
RU-103     1.517E+00           51.1     7.756E-01    7.795E-01    1.855E+00
RH-106     1.809E+01           68.1     1.232E+01    1.236E+01    3.974E+01
AG-108M    1.162E-01          853.2     9.914E-01    9.914E-01    3.329E+00
AG-110M    1.539E+00           61.3     9.431E-01    9.463E-01    5.281E+00
SN-113    -1.625E+00          104.0     1.690E+00    1.692E+00    5.605E+00
SB-124    -8.814E-01          126.2     1.112E+00    1.113E+00    4.850E+00
SB-125    -6.028E-01          611.3     3.685E+00    3.685E+00    8.602E+00
I-131     -8.916E-02          108.7     9.695E-02    9.706E-02    2.615E+00
Gd-153    -2.282E+00          142.8     3.259E+00    3.262E+00    1.080E+01
Ga-68      6.839E+00          654.1     4.473E+01    4.473E+01    9.574E+01
Tc-99m     2.758E-01          359.3     9.910E-01    9.911E-01    3.294E+00
BA-133    -1.638E+00           88.8     1.454E+00    1.457E+00    4.819E+00
CS-134     1.949E+00           76.0     1.482E+00    1.486E+00    2.939E+00
CS-137     3.329E+02            1.1     3.715E+00    1.771E+01    2.496E+00
CE-139     3.597E-01          193.0     6.942E-01    6.950E-01    2.314E+00
Ba-140     6.633E-01           92.7     6.148E-01    6.158E-01    9.117E+00
La-140     3.786E-01           98.1     3.715E-01    3.720E-01    1.444E+00
CE-141    -1.333E+00          136.5     1.819E+00    1.821E+00    6.030E+00
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CE-144     0.000E+00         1.#INF     3.056E+00    3.056E+00    2.536E+01
PM-144     9.336E-01           74.8     6.983E-01    7.000E-01    2.186E+00
EU-152     2.950E+00           80.7     2.379E+00    2.384E+00    6.384E+00
EU-154     2.970E+00           81.2     2.413E+00    2.418E+00    4.045E+00
EU-155     0.000E+00         1.#INF     1.491E+00    1.491E+00    1.544E+01
HF-181    -1.592E+00           94.7     1.508E+00    1.510E+00    4.997E+00
Ta-182     1.673E+00          188.7     3.157E+00    3.158E+00    1.064E+01
Hg-203     3.660E-01          209.5     7.668E-01    7.671E-01    2.566E+00
TL-208     1.775E+00           68.8     1.222E+00    1.225E+00    2.346E+00
PM-146     1.443E+00          108.2     1.562E+00    1.564E+00    3.903E+00
Y-88      -2.832E-02         1346.5     3.814E-01    3.814E-01    1.006E+00
Cd-113m    1.902E+03          537.7     1.023E+04    1.023E+04    3.433E+04
Cd-109     1.837E+01          164.6     3.024E+01    3.026E+01    1.001E+02
Cf-251     9.819E-01          371.7     3.649E+00    3.651E+00    9.261E+00
Cf-249     1.078E+00          126.4     1.362E+00    1.363E+00    5.370E+00
Sn-126    -1.851E+01          217.1     4.018E+01    4.019E+01    1.327E+02
PB-210     9.732E+03            0.9     8.397E+01    5.776E+02    1.528E+02
PB-212     6.478E+00           16.8     1.088E+00    1.166E+00    3.322E+00
PB-214     7.073E+00           27.2     1.927E+00    1.962E+00    4.929E+00
BI-207    -1.048E+00          169.8     1.780E+00    1.781E+00    3.774E+00
BI-212    -2.082E-07   4585047385.2     9.544E+00    9.544E+00    3.263E+01
U-235      0.000E+00         1.#INF     3.593E+00    3.593E+00    2.642E+01
BI-214     6.273E+00           24.5     1.538E+00    1.573E+00    3.922E+00
BI-210M   -1.766E+00           57.4     1.014E+00    1.020E+00    4.681E+00
AC-228     5.226E+00           69.8     3.649E+00    3.658E+00    9.849E+00
TH-227    -1.026E+01          112.0     1.149E+01    1.151E+01    2.771E+01
TH-229     1.180E+01          125.0     1.475E+01    1.478E+01    3.943E+01
TH-234    -1.245E+01          256.6     3.194E+01    3.195E+01    5.809E+01
PA-231    -4.634E-06    728678543.7     3.377E+01    3.377E+01    1.129E+02
PA-233     3.416E-01         1120.6     3.828E+00    3.828E+00    1.274E+01
PA-234     8.866E-01           96.7     8.571E-01    8.584E-01    1.571E+01
PA-234M    4.783E+01          141.6     6.773E+01    6.777E+01    4.886E+02
AM-241     1.252E+03            0.7     8.167E+00    6.551E+01    1.232E+01
Np-237    -5.439E+00          166.5     9.054E+00    9.059E+00    2.998E+01
Ir-192     1.545E+00           62.5     9.659E-01    9.702E-01    2.994E+00
Cs-136     1.169E+00           82.3     9.613E-01    9.636E-01    3.452E+00
Np-239     2.911E+00          144.1     4.193E+00    4.197E+00    1.389E+01
Nd-147     1.872E+00          368.5     6.899E+00    6.900E+00    1.623E+01
TL-210     1.012E+00           80.4     8.138E-01    8.159E-01    2.704E+00
Kr-85     -2.555E+02           94.2     2.406E+02    2.411E+02    7.985E+02
-----------------------------------------------------------------------------
Total      1.352E+04

      Analyst: Justin Banner
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 3:35:40 AMPage  1
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193747.An1             
                                                                                 
 Sample description                                             
      452318_Gamma_LCS 160-452318~2-A                                 
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20193747.An1

 Acquisition information
        Start time:                 12/18/2019 3:05:21 AM
        Live time:               1800
        Real time:               1807
        Dead time:                  0.41 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N09363993                                                 
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 3:35:40 AMPage  2
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193747.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2019 3:05:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2019-12-07_1444.PBC
                                                 12/7/2019 2:44:35 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   29 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1811

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    32.23      169.  28.52   0.73  1.236E-02
    36.55      376.  17.05   0.87  1.635E-02
    46.60    19183.   0.86   1.00  2.578E-02    46.54   4.250  9.732E+03 PB210 
    49.70      219.  37.64   1.00  2.857E-02    50.14   8.000    PBC<MDA TH227 
    59.60    29612.   0.65   1.01  3.661E-02    59.54  35.900  1.252E+03 AM241 
    76.99      112.  39.42   0.56  4.671E-02
    87.89       82.  50.34   0.54  5.047E-02    86.94   9.040  1.002E+01 Sn126 
                                                87.57  37.500  2.406E+00 Sn126 
                                                88.04   3.790  2.375E+01 Cd109 
   106.13       63. 144.06   1.05  5.323E-02   106.13  22.700    PBC<MDA Np239 
   123.10       34. 138.35   1.07  5.296E-02   123.10  40.790    PBC<MDA EU154 
   137.54       73.  37.24   1.08  5.136E-02   136.47  10.680  7.383E+00 CO57  
   140.62       22. 359.35   1.09  5.091E-02   140.51  89.300    PBC<MDA Tc99m 
   141.82       47.  56.04   1.09  5.072E-02
   162.66       51.  92.70   1.11  4.690E-02   162.66   6.220    PBC<MDA Ba140 
   165.85       25. 192.97   1.11  4.736E-02   165.85  79.900    PBC<MDA CE139 
   176.60       14. 371.69   1.12  4.549E-02   176.60  17.000    PBC<MDA Cf251 
   194.59       39. 143.16   1.14  4.287E-02   193.51   4.400    PBC<MDA TH229 
   211.83       27. 204.98   1.15  4.052E-02   210.85   2.990    PBC<MDA TH229 
   235.88       53. 118.86   1.18  3.760E-02   235.97  12.300    PBC<MDA TH227 
   238.54      188.  16.80   1.18  3.732E-02   238.63  43.300  6.478E+00 PB212 
   241.90       30. 207.35   1.18  3.697E-02   242.00   7.430    PBC<MDA PB214 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 3:35:40 AMPage  3
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193747.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   255.60       24.  62.79   0.28  3.564E-02   256.24   7.000  5.317E+00 TH227 
   263.70        7. 537.68   1.20  3.489E-02   263.70   0.006    PBC<MDA Cd113m
   277.28       47.  68.82   1.21  3.372E-02   277.28   6.310    PBC<MDA TL208 
   279.20       18. 209.50   1.22  3.356E-02   279.20  81.460    PBC<MDA Hg203 
   284.30       29. 149.34   1.22  3.315E-02   284.30   6.140    PBC<MDA I131  
   295.08      114.  36.18   1.16  3.232E-02   295.09  19.300  1.017E+01 PB214 
   300.08        5. 503.87   1.24  3.195E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  3.535E+00 PA231 
                                               300.18   6.200  1.403E+00 PA233 
   316.49       46.  94.69   1.25  3.080E-02   316.49  87.040    PBC<MDA Ir192 
   328.76       47. 125.12   1.26  2.999E-02   328.76  20.300    PBC<MDA La140 
   333.44       47. 126.39   1.27  2.970E-02   333.44  15.510    PBC<MDA Cf249 
   338.32       22. 278.20   1.27  2.940E-02   338.32  12.010    PBC<MDA AC228 
   351.80      106.  40.74   1.07  2.860E-02   351.93  37.600  5.484E+00 PB214 
   433.94        5. 853.21   1.35  2.466E-02   433.94  90.480    PBC<MDA AG108M
   438.70       24.  65.09   0.35  2.447E-02
   453.88       43. 108.25   1.37  2.388E-02   453.88  65.000    PBC<MDA PM146 
   468.41       55.  81.60   1.38  2.335E-02   468.06  51.750    PBC<MDA Ir192 
   477.60       41. 119.54   1.39  2.301E-02   477.60  10.520    PBC<MDA BE7   
   497.45       56.  51.12   1.15  2.236E-02   497.05  90.900    PBC<MDA RU103 
   510.66      196.  27.60   3.03  2.188E-02   511.86  20.000  2.488E+01 RH106 
   531.00        9. 368.51   1.44  2.130E-02   531.00  13.000    PBC<MDA Nd147 
   563.24        6. 547.54   1.47  2.040E-02   563.24   8.350    PBC<MDA CS134 
   569.70       12. 207.33   1.47  2.023E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  3.850E+00 PA234 
                                               569.70  97.740  3.231E-01 BI207 
   583.02       30. 104.51   1.48  1.989E-02   583.02  84.500    PBC<MDA TL208 
   609.36       74.  27.35   1.50  1.925E-02   609.31  46.090  4.615E+00 BI214 
   618.06       36. 124.70   1.51  1.904E-02   618.06  99.100    PBC<MDA PM144 
   623.10       32. 124.55   1.51  1.896E-02   621.92   9.930    PBC<MDA RH106 
   657.76       29. 476.60   1.54  1.818E-02   657.76  94.640    PBC<MDA AG110M
   661.56     9242.   1.12   1.44  1.810E-02   661.66  85.210  3.329E+02 CS137 
   696.54       25.  82.62   1.58  1.741E-02   696.54  99.000    PBC<MDA PM144 
   702.63       23.  87.08   1.58  1.730E-02   702.63  97.900    PBC<MDA NB94  
   722.79        5. 402.43   1.60  1.693E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  1.927E-01 AG108M
                                               723.36  20.220  8.659E-01 EU154 
   735.72        8. 333.45   1.61  1.671E-02   735.72  22.500    PBC<MDA PM146 
   758.03       27.  89.15   1.62  1.635E-02   756.73  54.460    PBC<MDA ZR95  
   763.94       30.  61.28   1.63  1.624E-02   763.94  22.280    PBC<MDA AG110M
   765.79       18. 110.13   1.63  1.621E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  2.139E+02 PA234M
   766.41       15. 141.60   1.63  1.620E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.711E+02 PA234M
   795.87       28.  76.04   1.66  1.574E-02   795.87  85.530    PBC<MDA CS134 
   799.60       28.  80.43   1.66  1.568E-02   799.60  98.960    PBC<MDA TL210 
   801.95       24. 101.35   1.66  1.565E-02   801.95   8.690    PBC<MDA CS134 
   818.50       20. 141.69   1.67  1.540E-02   818.50 100.000    PBC<MDA Cs136 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 3:35:40 AMPage  4
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193747.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   860.56        6. 513.47   1.71  1.482E-02   860.56  12.420    PBC<MDA TL208 
   871.10        4. 488.26   1.71  1.468E-02   871.10  99.890    PBC<MDA NB94  
   880.53       13. 222.06   1.72  1.456E-02   880.53   6.000    PBC<MDA PA234 
   883.24       22. 131.82   1.72  1.453E-02   883.24   9.600    PBC<MDA PA234 
   911.07       29. 115.19   1.75  1.418E-02   911.07  29.000    PBC<MDA AC228 
   937.49       38.  81.66   1.77  1.387E-02   937.49  34.360    PBC<MDA AG110M
   968.97       37.  69.81   1.79  1.352E-02   968.97  17.460    PBC<MDA AC228 
  1004.77       33.  85.19   1.82  1.314E-02  1004.77  18.010    PBC<MDA EU154 
  1048.07       31.  83.58   1.85  1.271E-02  1048.07  80.000    PBC<MDA Cs136 
  1050.36       26.  68.12   1.85  1.269E-02  1050.36   1.560    PBC<MDA RH106 
  1077.40        4. 654.12   1.87  1.244E-02  1077.40   3.300    PBC<MDA Ga68  
  1112.07       29.  80.65   1.89  1.213E-02  1112.07  13.644    PBC<MDA EU152 
  1115.55       11. 213.01   1.90  1.210E-02  1115.55  50.600    PBC<MDA ZN65  
  1120.55        4. 687.23   1.90  1.206E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  1.621E-01 Sc46  
                                              1121.30  34.900  4.646E-01 Ta182 
  1120.99       26.  91.13   1.90  1.206E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1121.30       13. 188.70   1.90  1.205E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  5.836E-01 Sc46  
                                              1121.30  34.900  1.673E+00 Ta182 
  1173.04     2616.   2.10   1.70  1.163E-02  1173.24  99.900  1.251E+02 CO60  
  1291.60       14.  47.06   2.02  1.077E-02  1291.60  43.200  1.712E+00 FE59  
  1313.00       10.  87.78   2.03  1.063E-02  1313.00  21.000    PBC<MDA TL210 
  1332.34     2463.   2.07   1.93  1.050E-02  1332.50  99.980  1.303E+02 CO60  
  1408.00        7.  85.00   2.10  1.004E-02  1408.00  21.005    PBC<MDA EU152 
  1460.83       11.  70.57   2.13  9.749E-03  1460.83  10.670    PBC<MDA K40   
  1690.98        5.  44.72   2.27  8.649E-03  1690.98  47.790    PBC<MDA SB124 
  1764.62       22.  24.52   2.31  8.350E-03  1764.49  15.400  9.652E+00 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   128.59    32.23       649.       169. 1.370E+04   28.52   0.732  -      s 
   145.85    36.55      1120.       376. 2.300E+04   17.05   0.871  -        
   198.50    49.66      3278.       219. 7.675E+03   37.53   1.001  -       D
   307.56    76.99       654.       112. 2.408E+03   39.42   0.558  -      s 
   549.71   137.43       334.        73. 1.428E+03   37.10   1.085  -      sD
   566.86   141.72       338.        44. 8.612E+02   61.43   1.089  -      sD
  1754.15   438.70       110.        24. 9.809E+02   65.09   0.350  -      sc

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 3:35:40 AMPage  5
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193747.An1             
                                                                                 

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.80    46.54      4105.     19183.    10.657     0.86   0.998D
 TH-227    200.20    50.14     31204.      -147.    -0.082   112.61   1.001 
 AM-241    237.77    59.54      3834.     29612.    16.451     0.65   1.010D
 TH-234    252.77    63.29     38140.      -128.    -0.071   216.53   1.014s
 Sn-126    256.74    64.28     39044.      -129.    -0.072   217.06   1.015 
 BA-133    323.56    80.99      2375.       -70.    -0.039   236.64   1.031s
 Np-237    345.55    86.49      5684.       -64.    -0.036   166.46   1.036s
 EU-155    345.76    86.54      5238.       -63.    -0.035   162.40   1.036s
 Sn-126    347.35    86.94      5297.       -34.    -0.019   306.22   1.037 
 Cd-109    351.75    88.04      5397.        63.     0.035   164.61   1.038s
 TH-234    369.94    92.59      4098.       -65.    -0.036   256.60   1.042 
 AC-228    372.98    93.35      4157.       -65.    -0.036   254.22   1.043 
 Gd-153    389.58    97.50      4221.       -65.    -0.036   142.82   1.047s
 Np-239    397.58    99.50      4285.       -65.    -0.036   143.64   1.049s
 Gd-153    412.37   103.20      4350.       -65.    -0.036   144.25   1.052s
 Np-239    414.37   103.70      4415.       -31.    -0.017   303.35   1.053s
 EU-155    420.82   105.31      4446.         0.     0.000  1000.00   1.054 
 Np-239    424.09   106.13      4126.        63.     0.035   144.06   1.055 
 EU-152    486.67   121.78      1355.        -7.    -0.004   781.73   1.070s
 CO-57     487.80   122.06      1361.         0.     0.000  1000.00   1.070s
 EU-154    491.95   123.10      1100.        34.     0.019   138.35   1.071s
 PA-234    524.72   131.29      3179.       -57.    -0.031   141.44   1.079s
 HF-181    531.64   133.02      3122.       -11.    -0.006   698.59   1.081s
 CE-144    533.69   133.54      3111.         0.     0.000  1000.00   1.081s
 HF-181    544.74   136.30      3111.         0.     0.000  1000.00   1.084s
 CO-57     545.43   136.47      3111.         0.     0.000  1000.00   1.084s
 Tc-99m    561.57   140.51      3089.        22.     0.012   359.35   1.088s
 U-235     574.67   143.79      3111.         0.     0.000  1000.00   1.091s
 CE-141    581.29   145.44      3100.       -58.    -0.032   136.53   1.092s
 Ba-140    650.15   162.66      1105.        51.     0.029    92.70   1.108s
 CE-139    662.92   165.85      1105.        25.     0.014   192.97   1.111s
 Cf-251    705.90   176.60       733.        14.     0.008   371.69   1.122s
 U-235     742.37   185.72       858.       -33.    -0.018   166.97   1.130s
 TH-229    773.52   193.51       792.        39.     0.022   143.16   1.137s
 U-235     820.80   205.33       876.       -12.    -0.007   385.92   1.148s
 TH-229    842.87   210.85       792.        27.     0.015   204.98   1.153s
 Cf-251    907.45   227.00       784.       -32.    -0.018   172.23   1.168s
 TH-227    943.33   235.97      1946.        53.     0.029   118.86   1.176s
 PB-212    953.97   238.63       406.       188.     0.105    16.80   1.179D
 PB-214    967.43   242.00      1972.        30.     0.017   207.35   1.182s
 EU-152    978.21   244.69      1958.       -40.    -0.022   157.89   1.185 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 3:35:40 AMPage  6
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193747.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-227   1024.39   256.24       680.       -46.    -0.026   111.97   1.195s
 Cd-113m  1054.23   263.70       739.         7.     0.004   537.68   1.202s
 BI-210M  1062.75   265.83       948.       -55.    -0.031    57.44   1.204s
 TL-208   1108.55   277.28       492.        47.     0.026    68.82   1.215s
 Hg-203   1116.22   279.20       703.        18.     0.010   209.50   1.216s
 I-131    1136.61   284.30       468.        29.     0.016   149.34   1.221s
 PB-214   1179.77   295.09       384.       114.     0.063    36.18   1.157D
 TL-210   1183.41   296.00      1503.       -50.    -0.028   111.15   1.231D
 PB-212   1199.52   300.03      1546.         5.     0.003   503.87   1.235D
 PA-231   1199.68   300.07      1495.       -51.    -0.029   107.39   1.235s
 Ba-140   1218.80   304.85      1762.       -53.    -0.030   111.85   1.240s
 BI-210M  1218.99   304.90      1815.       -53.    -0.030   113.51   1.240s
 Ir-192   1233.16   308.44      2865.       -51.    -0.028   148.24   1.243 
 Ir-192   1265.35   316.49       925.        46.     0.026    94.69   1.250s
 CR-51    1279.73   320.08       880.       -36.    -0.020    58.10   1.253 
 La-140   1314.43   328.76      1691.        47.     0.026   125.12   1.261s
 Cf-249   1333.15   333.44      1738.        47.     0.026   126.39   1.265 
 AC-228   1352.66   338.32      1789.        22.     0.012   278.20   1.270s
 Cs-136   1361.66   340.57      1811.         0.     0.000  1000.00   1.272s
 EU-152   1376.53   344.29      1811.         0.     0.000  1000.00   1.275s
 HF-181   1382.70   345.83      2104.       -50.    -0.028   129.99   1.276 
 PB-214   1406.57   351.80       396.       106.     0.059    40.74   1.072 
 BA-133   1423.37   356.00      1036.       -52.    -0.029    88.77   1.285 
 I-131    1457.31   364.48       504.       -28.    -0.016   158.11   1.293s
 BA-133   1534.73   383.84      1278.       -16.    -0.009   310.56   1.310 
 Cf-249   1551.17   387.95      1295.         0.     0.000  1000.00   1.314 
 SN-113   1566.12   391.69      1308.       -50.    -0.028   103.97   1.317s
 SB-125   1710.86   427.88       572.        -8.    -0.004   611.27   1.349s
 AG-108M  1735.10   433.94       790.         5.     0.003   853.21   1.354 
 PM-146   1814.87   453.88       521.        43.     0.024   108.25   1.372 
 SB-125   1852.82   463.37       876.         0.     0.000  1000.00   1.380s
 Ir-192   1871.59   468.06       990.        55.     0.031    81.60   1.384s
 BE-7     1909.73   477.60      1161.        41.     0.023   119.54   1.392 
 HF-181   1927.34   482.00      1221.       -53.    -0.029    94.72   1.396s
 La-140   1947.43   487.02      1188.       -45.    -0.025   104.42   1.400s
 RU-103   1989.14   497.45       196.        56.     0.031    51.12   1.147 
 RH-106   2041.98   510.66       390.       196.     0.109    27.60   3.026 
 Kr-85    2055.27   513.98       804.       -43.    -0.024    94.17   1.424s
 Nd-147   2123.35   531.00       282.         9.     0.005   368.51   1.438s
 Ba-140   2148.39   537.26       308.       -15.    -0.009   305.81   1.444s
 CS-134   2252.30   563.24       253.         6.     0.003   547.54   1.466s
 CS-134   2276.64   569.32       252.       -32.    -0.018    72.35   1.471 
 PA-234   2277.24   569.47       284.         0.     0.000  1000.00   1.471 
 BI-207   2278.16   569.70       278.        12.     0.006   207.33   1.471 
 TL-208   2331.45   583.02       215.        30.     0.017   104.51   1.482s
 SB-125   2401.36   600.50      1274.       -40.    -0.022   128.34   1.497 
 SB-124   2410.29   602.73      1234.       -40.    -0.022   126.20   1.499s
 CS-134   2418.21   604.71      1195.       -40.    -0.022   124.05   1.500s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 3:35:40 AMPage  7
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193747.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-214   2436.61   609.31       165.        74.     0.041    27.35   1.504D
 RU-103   2440.56   610.30      1136.       -40.    -0.022   120.63   1.505 
 AG-108M  2456.49   614.28      1176.       -40.    -0.022   122.44   1.508s
 PM-144   2471.62   618.06      1013.        36.     0.020   124.70   1.512s
 RH-106   2487.04   621.92       801.        32.     0.018   124.55   1.515 
 SB-125   2542.94   635.89       238.        -7.    -0.004   313.96   1.526s
 I-131    2547.28   636.97       258.       -28.    -0.015    84.23   1.527s
 AG-110M  2630.43   657.76      9484.        29.     0.016   476.60   1.544s
 CS-137   2645.62   661.56       204.      9242.     5.134     1.12   1.441 
 PM-144   2785.58   696.54       195.        25.     0.014    82.62   1.576s
 NB-94    2809.93   702.63       182.        23.     0.013    87.08   1.581s
 SB-124   2890.57   722.79       228.         5.     0.003   402.43   1.598s
 AG-108M  2891.17   722.94       233.         0.     0.000  1000.00   1.598s
 EU-154   2892.86   723.36       238.       -12.    -0.007   179.30   1.598s
 PM-146   2942.31   735.72       140.         8.     0.004   333.45   1.608s
 ZR-95    3026.36   756.73       110.        27.     0.015    89.15   1.625s
 AG-110M  3055.23   763.94       154.        30.     0.017    61.28   1.631s
 NB-95    3062.61   765.79       195.        18.     0.010   110.13   1.632s
 PA-234M  3065.10   766.41       208.        15.     0.008   141.60   1.633 
 EU-152   3115.14   778.92       160.       -11.    -0.006   254.60   1.643s
 BI-212   3141.15   785.42       338.       -29.    -0.016    87.20   1.648s
 CS-134   3182.96   795.87       216.        28.     0.016    76.04   1.656 
 TL-210   3197.88   799.60       244.        28.     0.016    80.43   1.659s
 CS-134   3207.29   801.95       272.        24.     0.013   101.35   1.661s
 CO-58    3242.59   810.78       376.       -35.    -0.020    79.55   1.668s
 La-140   3262.58   815.77       411.       -13.    -0.007   224.33   1.672s
 Cs-136   3273.50   818.50       398.        20.     0.011   141.69   1.674s
 MN-54    3338.91   834.85       220.       -31.    -0.017    80.70   1.687s
 Co-56    3386.61   846.77       180.       -13.    -0.007   189.91   1.696s
 TL-208   3441.80   860.56       196.         6.     0.003   513.47   1.707s
 NB-94    3483.94   871.10       222.         4.     0.002   488.26   1.715s
 EU-154   3492.47   873.23       245.       -19.    -0.011   118.74   1.717s
 PA-234   3521.68   880.53       432.        13.     0.007   222.06   1.722s
 PA-234   3532.53   883.24       416.        22.     0.012   131.82   1.724s
 AG-110M  3538.30   884.68       438.         0.     0.000  1000.00   1.725s
 Sc-46    3556.69   889.28       501.       -39.    -0.022    81.87   1.729s
 Y-88     3591.74   898.04       205.       -19.    -0.011   167.25   1.736s
 AC-228   3643.88   911.07       227.        29.     0.016   115.19   1.746s
 AG-110M  3749.60   937.49       195.        38.     0.021    81.66   1.766s
 PA-234   3783.72   946.02       245.       -19.    -0.011   182.56   1.772s
 EU-152   3856.11   964.11       360.        -7.    -0.004   385.18   1.786s
 AC-228   3875.56   968.97       310.        37.     0.020    69.81   1.790s
 EU-154   3985.03   996.33       396.       -15.    -0.008   193.57   1.810s
 EU-154   4018.82  1004.77       145.        33.     0.018    85.19   1.816s
 Co-56    4151.13  1037.84       235.       -42.    -0.024    83.42   1.841s
 Cs-136   4192.07  1048.07       128.        31.     0.017    83.58   1.848s
 RH-106   4201.23  1050.36       141.        26.     0.014    68.12   1.850 
 BI-207   4254.46  1063.66       171.       -18.    -0.010   169.76   1.860s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 3:35:40 AMPage  8
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193747.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ga-68    4309.44  1077.40       155.         4.     0.002   654.12   1.870 
 FE-59    4396.88  1099.25       198.       -26.    -0.014   111.58   1.886s
 EU-152   4448.20  1112.07       254.        29.     0.016    80.65   1.895s
 ZN-65    4462.09  1115.55       283.        11.     0.006   213.01   1.897s
 BI-214   4481.06  1120.29       265.        26.     0.014    91.13   1.901s
 Sc-46    4482.12  1120.55       290.         4.     0.002   687.23   1.901s
 Ta-182   4485.12  1121.30       279.        13.     0.007   188.70   1.901s
 CO-60    4692.17  1173.04        67.      2616.     1.453     2.10   1.697 
 Ta-182   4756.25  1189.05        91.       -18.    -0.010   128.62   1.949s
 Ta-182   4885.75  1221.41        57.       -17.    -0.009   108.72   1.972s
 Co-56    4953.27  1238.28        40.        -9.    -0.005   623.16   1.984s
 NA-22    5098.35  1274.53        45.       -13.    -0.007    76.49   2.008s
 EU-154   5098.39  1274.54        59.         0.     0.000  1000.00   2.008s
 FE-59    5166.65  1291.60         6.        14.     0.008    47.06   2.020s
 TL-210   5252.32  1313.00        11.        10.     0.005    87.78   2.034s
 CO-60    5329.71  1332.34        18.      2463.     1.368     2.07   1.925 
 AG-110M  5537.69  1384.30        23.        -8.    -0.004   150.05   2.082s
 EU-152   5632.56  1408.00         6.         7.     0.004    85.00   2.097s
 K-40     5844.03  1460.83        14.        11.     0.006    70.57   2.131s
 La-140   6385.95  1596.21        18.        -7.    -0.004   151.19   2.215s
 SB-124   6765.35  1690.98         0.         5.     0.003    44.72   2.272s
 BI-214   7059.65  1764.49         4.        22.     0.012    24.52   2.314s
 Co-56    7087.11  1771.35        37.        -8.    -0.004   112.08   2.318s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   9.3317E+00                                      5.31E+01             
                           477.60 9.332E+00 &(  3.706E+01 1.20E+02 1.05E+01 G  
 
NA-22    C  -6.8102E-01                                      9.50E+02             
                          1274.53-6.810E-01 ?(  1.741E+00 7.65E+01 9.99E+01 G  
 
K-40     N   5.9729E+00                                      4.66E+11             
                          1460.83 5.973E+00 ?(P 1.070E+01 7.06E+01 1.07E+01 G  
 
Sc-46    F  -1.5162E+00                                      8.38E+01             
                           889.28-1.516E+00 ?(  4.116E+00 8.19E+01 1.00E+02 G  
                          1120.55 1.621E-01 +   3.784E+00 6.87E+02 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 3:35:40 AMPage  9
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193747.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CR-51    F  -6.5214E+00                                      2.77E+01             
                           320.08-6.521E+00 &(P 2.578E+01 5.81E+01 9.94E+00 G  
 
MN-54    C  -1.1489E+00                                      3.12E+02             
                           834.85-1.149E+00 ?(P 2.633E+00 8.07E+01 1.00E+02 G  
 
FE-59    F  -4.2683E-01                                      4.45E+01             
                          1099.25-2.062E+00 ?(P 5.480E+00 1.12E+02 5.65E+01 G  
                          1291.60 1.712E+00 ?(  1.648E+00 4.71E+01 4.32E+01 G  
 
Co-56    C  -4.9421E-01                                      7.73E+01             
                           846.77-4.942E-01 ?(P 2.419E+00 1.90E+02 9.99E+01 G  
                          1238.28-6.670E-01 + P 2.425E+00 6.23E+02 6.61E+01 G  
                          1037.84-1.303E+01 &   2.274E+01 8.34E+01 1.41E+01 G  
                          1771.35-3.478E+00 +   1.336E+01 1.12E+02 1.55E+01  A 
 
CO-58    C  -1.2702E+00                                      7.09E+01             
                           810.78-1.270E+00 ?(  3.351E+00 7.95E+01 9.95E+01 G  
 
CO-60    F   1.2771E+02                                      1.93E+03             
                          1332.50 1.303E+02  (  1.190E+00 2.07E+00 1.00E+02 G  
                          1173.24 1.251E+02  (P 1.961E+00 2.10E+00 9.99E+01 G  
 
ZN-65    F   1.0229E+00                                      2.44E+02             
                          1115.55 1.023E+00 &(  7.355E+00 2.13E+02 5.06E+01 G  
 
NB-94    I   7.4168E-01                                      7.41E+06             
                           702.63 7.417E-01 ?(P 2.154E+00 8.71E+01 9.79E+01 G  
                           871.10 1.641E-01 -   2.731E+00 4.88E+02 9.99E+01 G  
 
ZR-95    I   1.6531E+00                                      6.40E+01             
                           756.73 1.653E+00 &(  3.218E+00 8.92E+01 5.45E+01 G  
                           724.20 3.721E-02 %   5.569E+00 4.38E+03 4.42E+01 G  
 
NB-95    I   6.2980E-01                                      6.40E+01             
                           765.79 6.298E-01 &(  2.327E+00 1.10E+02 9.98E+01 G  
 
RU-103   I   1.5172E+00                                      3.93E+01             
                           497.05 1.517E+00  (  1.855E+00 5.11E+01 9.09E+01 G  
                           610.30-2.003E+01 &   8.030E+01 1.21E+02 5.75E+00 GA 
 
RH-106   I   1.8087E+01                                      3.74E+02             
                           621.92 9.582E+00 &(  3.974E+01 1.25E+02 9.93E+00 G  
                          1050.36 7.222E+01  (  1.628E+02 6.81E+01 1.56E+00 G  
                           511.86 2.488E+01     1.203E+01 2.76E+01 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 3:35:40 AMPage 10
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193747.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C   1.1620E-01                                      1.53E+05             
                           433.94 1.162E-01 ?(  3.329E+00 8.53E+02 9.05E+01 G  
                           722.94 0.000E+00 -   2.667E+00 1.00E+03 9.08E+01 G  
                           614.28-1.291E+00 &   5.252E+00 1.22E+02 8.98E+01 G  
 
AG-110M  F   1.5389E+00                                      2.50E+02             
                           884.68 0.000E+00 &(  5.281E+00 1.00E+03 7.27E+01 G  
                           657.76 9.338E-01 ?(  1.474E+01 4.77E+02 9.46E+01 G  
                           937.49 4.471E+00 &(  7.902E+00 8.17E+01 3.44E+01 G  
                          1384.30-1.722E+00 +   5.592E+00 1.50E+02 2.43E+01 G  
                           763.94 4.607E+00 ?(  9.298E+00 6.13E+01 2.23E+01 G  
 
SN-113   F  -1.6253E+00                                      1.15E+02             
                           391.69-1.625E+00 &(  5.605E+00 1.04E+02 6.40E+01 G  
 
SB-124   F  -8.8139E-01                                      6.02E+01             
                           602.73-1.156E+00 &(  4.850E+00 1.26E+02 9.83E+01 G  
                          1690.98 6.721E-01 +   9.906E-01 4.47E+01 4.78E+01 G  
                           722.79 1.619E+00 ?(  2.216E+01 4.02E+02 1.08E+01 G  
 
SB-125   I  -6.0280E-01                                      1.01E+03             
                           427.88-6.028E-01 ?(  8.602E+00 6.11E+02 2.96E+01 G  
                           600.50-6.337E+00 +   2.702E+01 1.28E+02 1.79E+01 G  
                           635.89-1.844E+00 +   1.965E+01 3.14E+02 1.13E+01 G  
                           463.37 0.000E+00 +   3.172E+01 1.00E+03 1.05E+01 G  
 
I-131    I  -8.9155E-02                                      8.02E+00             
                           364.48-6.822E-01 ?(  2.615E+00 1.58E+02 8.17E+01 G  
                           284.30 7.802E+00 &(  2.825E+01 1.49E+02 6.14E+00 G  
                           636.97-1.151E+01 +   3.225E+01 8.42E+01 7.17E+00 G  
 
Gd-153   F  -2.2822E+00                                      2.42E+02             
                            97.50-2.282E+00 &(  1.080E+01 1.43E+02 3.00E+01 G  
                           103.20-3.119E+00 +   1.490E+01 1.44E+02 2.18E+01 G  
 
Ga-68    C   6.8385E+00                                      4.71E-02             
                          1077.40 6.839E+00 &(  9.574E+01 6.54E+02 3.30E+00 G  
 
Tc-99m   I   2.7578E-01                                      2.51E-01             
                           140.51 2.758E-01 &(  3.294E+00 3.59E+02 8.93E+01 G  
 
BA-133   F  -1.6382E+00                                      3.85E+03             
                           356.00-1.638E+00 ?(  4.819E+00 8.88E+01 6.20E+01 G  
                           302.85-7.284E-07 &   1.775E+01 7.29E+08 1.83E+01 G  
                           383.84-3.772E+00 &   3.910E+01 3.11E+02 8.94E+00 GA 
                            80.99-2.362E+00 + P 7.760E+00 2.37E+02 3.41E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 3:35:40 AMPage 11
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193747.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-134   I   1.9493E+00                                      7.54E+02             
                           795.87 1.164E+00 ?(  2.939E+00 7.60E+01 8.55E+01 G  
                           604.71-1.168E+00 -   4.815E+00 1.24E+02 9.76E+01 G  
                           569.32-5.711E+00 +   1.369E+01 7.23E+01 1.54E+01 G  
                           801.95 9.613E+00 ?(  3.254E+01 1.01E+02 8.69E+00 G  
                           563.24 2.013E+00  (P 2.505E+01 5.48E+02 8.35E+00 G  
 
CS-137   I   3.3293E+02                                      1.10E+04             
                           661.66 3.329E+02  (  2.496E+00 1.12E+00 8.52E+01 G  
 
CE-139   F   3.5975E-01                                      1.38E+02             
                           165.85 3.597E-01 &(P 2.314E+00 1.93E+02 7.99E+01 G  
 
Ba-140   I   6.6325E-01                                      1.28E+01             
                           537.26-1.659E+00 ?(P 9.117E+00 3.06E+02 2.44E+01 G  
                           162.66 9.770E+00 ?(P 3.002E+01 9.27E+01 6.22E+00 G  
                           304.85-2.191E+01 +   8.126E+01 1.12E+02 4.29E+00 G  
 
La-140   I   3.7858E-01                                      1.28E+01             
                          1596.21-4.495E-01 ?(  1.444E+00 1.51E+02 9.54E+01 G  
                           487.02-2.424E+00 + P 8.790E+00 1.04E+02 4.55E+01 G  
                           328.76 4.270E+00 ?(  1.773E+01 1.25E+02 2.03E+01 G  
                           815.77-1.992E+00 +   1.503E+01 2.24E+02 2.33E+01 G  
 
CE-141   I  -1.3326E+00                                      3.25E+01             
                           145.44-1.333E+00  (  6.030E+00 1.37E+02 4.82E+01 G  
 
PM-144   C   9.3363E-01                                      3.63E+02             
                           696.54 7.952E-01 ?(P 2.186E+00 8.26E+01 9.90E+01 G  
                           618.06 1.072E+00 ?(  4.445E+00 1.25E+02 9.91E+01 G  
 
EU-152   F   2.9501E+00                                      4.94E+03             
                           121.78-2.443E-01 &(  6.384E+00 7.82E+02 2.86E+01 G  
                           344.29 0.000E+00 &   1.451E+01 1.00E+03 2.65E+01 G  
                          1112.07 9.641E+00 &(  2.584E+01 8.07E+01 1.36E+01 G  
                           778.92-2.952E+00 +   1.655E+01 2.55E+02 1.29E+01 G  
                           964.11-1.962E+00 &   2.554E+01 3.85E+02 1.46E+01 G  
                           244.69-7.956E+00 &   4.172E+01 1.58E+02 7.58E+00 G  
                          1408.00 1.921E+00 ?   3.635E+00 8.50E+01 2.10E+01 GA 
 
EU-154   I   2.9698E+00                                      3.14E+03             
                           123.10 8.787E-01  (  4.045E+00 1.38E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   5.571E+00 1.00E+03 3.52E+01 G  
                           723.36-2.002E+00 +   1.212E+01 1.79E+02 2.02E+01 G  
                           873.23-5.870E+00 +   2.337E+01 1.19E+02 1.23E+01 G  
                          1004.77 7.706E+00 &(  1.381E+01 8.52E+01 1.80E+01 G  
                           996.33-5.812E+00 +   3.780E+01 1.94E+02 1.06E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 3:35:40 AMPage 12
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193747.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
HF-181   F  -1.5916E+00                                      4.24E+01             
                           482.00-1.592E+00 &(  4.997E+00 9.47E+01 8.05E+01 G  
                           133.02-2.796E-01 +   6.498E+00 6.99E+02 4.33E+01 G  
                           345.83-6.391E+00 &   2.756E+01 1.30E+02 1.51E+01 G  
                           136.30 0.000E+00 &   4.841E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F   1.6730E+00                                      1.14E+02             
                          1121.30 1.673E+00 ?(  1.064E+01 1.89E+02 3.49E+01 G  
                          1221.41-3.045E+00 +   6.905E+00 1.09E+02 2.70E+01 G  
                          1189.05-5.266E+00 +   1.404E+01 1.29E+02 1.62E+01 G  
 
Hg-203   F   3.6599E-01                                      4.66E+01             
                           279.20 3.660E-01 &(  2.566E+00 2.10E+02 8.15E+01 G  
 
TL-208   N   1.7753E+00                                      6.98E+02             
                           583.02 9.927E-01  (P 2.346E+00 1.05E+02 8.45E+01 G  
                           277.28 1.218E+01  (P 2.770E+01 6.88E+01 6.31E+00 G  
                           860.56 1.812E+00 &(P 2.051E+01 5.13E+02 1.24E+01 G  
 
PM-146   C   1.4432E+00                                      2.02E+03             
                           453.88 1.555E+00 &(P 3.903E+00 1.08E+02 6.50E+01 G  
                           747.16-1.356E-01 % P 5.633E+00 1.84E+03 3.40E+01 G  
                           735.72 1.120E+00 ?(P 8.562E+00 3.33E+02 2.25E+01 G  
 
Y-88     F  -2.8321E-02                                      1.07E+02             
                          1836.06-2.832E-02 %(P 1.006E+00 1.35E+03 9.92E+01 G  
                           898.04-7.856E-01 +   2.871E+00 1.67E+02 9.37E+01 G  
 
Cd-113m      1.9018E+03                                      5.33E+03             
                           263.70 1.902E+03 ?(  3.433E+04 5.38E+02 6.00E-03   K
 
Cd-109   F   1.8372E+01                                      4.53E+02             
                            88.04 1.837E+01 ?(  1.001E+02 1.65E+02 3.79E+00 G  
 
Cf-251   T   9.8187E-01                                      3.28E+05             
                           176.60 9.819E-01 &(  9.261E+00 3.72E+02 1.70E+01 G  
                           227.00-7.313E+00 +   3.044E+01 1.72E+02 6.30E+00 GA 
 
Cf-249   T   1.0776E+00                                      1.28E+05             
                           387.95 0.000E+00 ?(  5.370E+00 1.00E+03 6.60E+01 G  
                           333.44 5.663E+00 ?(  2.375E+01 1.26E+02 1.55E+01 G  
 
Sn-126      -1.8511E+01                                      3.65E+07             
                            87.57 4.487E-07 %   1.008E+01 6.77E+08 3.75E+01 GA 
                            64.28-1.851E+01  (  1.327E+02 2.17E+02 9.70E+00 G  
                            86.94-4.121E+00 +   4.184E+01 3.06E+02 9.04E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 3:35:40 AMPage 13
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193747.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-210   N   9.7317E+03                                      8.14E+03             
                            46.54 9.732E+03  (P 1.528E+02 8.63E-01 4.25E+00 G  
 
PB-212   N   6.4784E+00                                      6.98E+02             
                           238.63 6.478E+00  (P 3.322E+00 1.68E+01 4.33E+01 G  
                           300.03 2.651E+00 }   9.857E+01 5.04E+02 3.28E+00 GA 
 
PB-214   N   7.0727E+00                                      5.84E+05             
                           351.93 5.484E+00  (P 4.929E+00 4.07E+01 3.76E+01 G  
                           295.09 1.017E+01  (P 8.373E+00 3.62E+01 1.93E+01 G  
                           242.00 6.148E+00 &   4.240E+01 2.07E+02 7.43E+00 GA 
 
BI-207   C  -1.0485E+00                                      1.18E+04             
                          1063.66-1.048E+00  (  3.774E+00 1.70E+02 7.45E+01 G  
                           569.70 3.231E-01 +   2.261E+00 2.07E+02 9.77E+01 G  
 
BI-212   N  -2.0816E-07                                      6.98E+02             
                           727.17-2.082E-07 %(  3.263E+01 4.59E+09 7.55E+00 G  
                           785.42-7.919E+01 + P 2.413E+02 8.72E+01 1.28E+00 GA 
 
BI-214   N   6.2735E+00                                      5.84E+05             
                           609.31 4.615E+00  (P 3.922E+00 2.74E+01 4.61E+01 G  
                          1120.29 7.890E+00 ?(P 2.395E+01 9.11E+01 1.51E+01 G  
                          1764.49 9.652E+00 ?(P 5.021E+00 2.45E+01 1.54E+01 G  
 
BI-210M  T  -1.7659E+00                                      1.10E+09             
                           265.83-1.766E+00 &(P 4.681E+00 5.74E+01 5.00E+01 G  
                           304.90-3.357E+00 +   1.264E+01 1.14E+02 2.80E+01 G  
 
AC-228   N   5.2264E+00                                      2.10E+03             
                           911.07 3.926E+00 *(P 9.849E+00 1.15E+02 2.90E+01 G  
                           968.97 8.647E+00 ?(P 1.996E+01 6.98E+01 1.75E+01 G  
                           338.32 3.394E+00  (P 3.144E+01 2.78E+02 1.20E+01 G  
                            93.35-1.258E+01 + P 5.857E+01 2.54E+02 5.56E+00 XA 
 
TH-227   N  -1.0262E+01                                      7.95E+03             
                           256.24-1.026E+01 &(  2.771E+01 1.12E+02 7.00E+00 G  
                           235.97 6.348E+00 +   2.502E+01 1.19E+02 1.23E+01 G  
                            50.14-3.520E+01 + P 1.978E+02 1.13E+02 8.00E+00 G  
 
TH-229   N   1.1803E+01                                      2.68E+06             
                           193.51 1.141E+01 &(  3.943E+01 1.43E+02 4.40E+00 G  
                           210.85 1.238E+01 &(  6.138E+01 2.05E+02 2.99E+00 G  
 
TH-234   N  -1.2447E+01                                      1.63E+12             
                            92.59-1.245E+01 &(P 5.809E+01 2.57E+02 5.58E+00 G  
                            63.29-4.747E+01 +   3.394E+02 2.17E+02 3.81E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 3:35:40 AMPage 14
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193747.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-231   N  -4.6338E-06                                      1.20E+07             
                           302.65-4.634E-06 &(  1.129E+02 7.29E+08 2.88E+00 G  
                           300.07-3.630E+01 +   1.293E+02 1.07E+02 2.46E+00 G  
 
PA-233   C   3.4158E-01                                      7.82E+08             
                           312.01 3.416E-01 %(  1.274E+01 1.12E+03 3.60E+01 G  
                           300.18 3.416E-01 }   5.160E+01 2.14E+03 6.20E+00 G  
 
PA-234   N   8.8663E-01                                      1.63E+12             
                           131.29-3.350E+00 ?(  1.571E+01 1.41E+02 1.80E+01 G  
                           946.02-5.719E+00 +   2.277E+01 1.83E+02 1.34E+01 G  
                           569.47 0.000E+00 +   2.720E+01 1.00E+03 8.20E+00 G  
                           883.24 8.831E+00 ?(  3.894E+01 1.32E+02 9.60E+00 G  
                           880.53 8.479E+00 ?   6.329E+01 2.22E+02 6.00E+00 GA 
 
PA-234M  N   4.7828E+01                                      1.63E+12             
                          1001.00 4.521E+00 %(P 4.886E+02 3.19E+03 8.37E-01 G  
                           766.41 1.711E+02  (  8.164E+02 1.42E+02 2.94E-01 G  
 
AM-241   T   1.2525E+03                                      1.58E+05             
                            59.54 1.252E+03  (  1.232E+01 6.52E-01 3.59E+01 G  
 
Np-237   F  -5.4389E+00                                      2.14E+06             
                            86.49-5.439E+00 &(  2.998E+01 1.66E+02 1.31E+01 G  
 
Ir-192   F   1.5454E+00                                      7.40E+01             
                           316.49 9.530E-01 ?(  2.994E+00 9.47E+01 8.70E+01 G  
                           468.06 2.542E+00 ?(  6.865E+00 8.16E+01 5.18E+01 G  
                           308.44-2.863E+00 +   1.407E+01 1.48E+02 3.18E+01 G  
 
Cs-136   F   1.1687E+00                                      1.30E+01             
                           818.50 7.274E-01 &(  3.452E+00 1.42E+02 1.00E+02 G  
                          1048.07 1.720E+00 ?(  3.028E+00 8.36E+01 8.00E+01 G  
                           340.57 0.000E+00 &   8.136E+00 1.00E+03 4.69E+01 G  
 
Np-239   T   2.9106E+00                                      2.36E+00             
                           103.70-1.354E+00 -   1.362E+01 3.03E+02 2.40E+01 X  
                           106.13 2.911E+00 ?(  1.389E+01 1.44E+02 2.27E+01 G  
                            99.50-4.550E+00 +   2.165E+01 1.44E+02 1.50E+01 X  
 
Nd-147       1.8723E+00                                      1.11E+01             
                           531.00 1.872E+00  (  1.623E+01 3.69E+02 1.30E+01 G  
                            91.10 1.077E-01 &   1.314E+01 3.67E+03 2.83E+01 G  
 
TL-210   N   1.0118E+00                                      5.84E+05             
                           799.60 1.012E+00 ?(  2.704E+00 8.04E+01 9.90E+01 G  
                           296.00-1.084E+00 &   3.999E+00 1.11E+02 7.90E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 3:35:40 AMPage 15
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193747.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1313.00 2.407E+00 ?   4.580E+00 8.78E+01 2.10E+01 GA 
 
Kr-85    I  -2.5552E+02                                      3.92E+03             
                           513.98-2.555E+02 ?(  7.985E+02 9.42E+01 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-234      63.29     38140.      -128.    -0.071   216.53  -4.747E+01   
 Sn-126      64.28     39044.      -129.    -0.072   217.06  -1.851E+01   
 BA-133      80.99      2375.       -70.    -0.039   236.64  -2.362E+00  P
 Np-237      86.49      5684.       -64.    -0.036   166.46  -5.439E+00   
 EU-155      86.54      5238.       -63.    -0.035   162.40  -2.283E+00   
 Sn-126      86.94      5297.       -34.    -0.019   306.22  -4.121E+00   
 TH-234      92.59      4098.       -65.    -0.036   256.60  -1.245E+01  P
 AC-228      93.35      4157.       -65.    -0.036   254.22  -1.258E+01  P
 Gd-153      97.50      4221.       -65.    -0.036   142.82  -2.282E+00   
 Np-239      99.50      4285.       -65.    -0.036   143.64  -4.550E+00   
 Gd-153     103.20      4350.       -65.    -0.036   144.25  -3.119E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 3:35:40 AMPage 16
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193747.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-239     103.70      4415.       -31.    -0.017   303.35  -1.354E+00   
 Np-239     106.13      4126.        63.     0.035   144.06   2.911E+00   
 EU-152     121.78      1355.        -7.    -0.004   781.73  -2.443E-01   
 EU-154     123.10      1100.        34.     0.019   138.35   8.787E-01   
 PA-234     131.29      3179.       -57.    -0.031   141.44  -3.350E+00   
 HF-181     133.02      3122.       -11.    -0.006   698.59  -2.796E-01   
 CE-141     145.44      3100.       -58.    -0.032   136.53  -1.333E+00   
 Ba-140     162.66      1105.        51.     0.029    92.70   9.770E+00  P
 CE-139     165.85      1105.        25.     0.014   192.97   3.597E-01  P
 Cf-251     176.60       733.        14.     0.008   371.69   9.819E-01   
 U-235      185.72       858.       -33.    -0.018   166.97  -7.711E-01   
 U-235      205.33       876.       -12.    -0.007   385.92  -3.296E+00  P
 Cf-251     227.00       784.       -32.    -0.018   172.23  -7.313E+00   
 EU-152     244.69      1958.       -40.    -0.022   157.89  -7.956E+00   
 Cd-113m    263.70       739.         7.     0.004   537.68   1.902E+03   
 BI-210M    265.83       948.       -55.    -0.031    57.44  -1.766E+00  P
 TL-208     277.28       492.        47.     0.026    68.82   1.218E+01  P
 Hg-203     279.20       703.        18.     0.010   209.50   3.660E-01   
 I-131      284.30       468.        29.     0.016   149.34   7.802E+00   
 TL-210     296.00      1503.       -50.    -0.028   111.15  -1.084E+00   
 PA-231     300.07      1495.       -51.    -0.029   107.39  -3.630E+01   
 Ba-140     304.85      1762.       -53.    -0.030   111.85  -2.191E+01   
 BI-210M    304.90      1815.       -53.    -0.030   113.51  -3.357E+00   
 CR-51      320.08       880.       -36.    -0.020    58.10  -6.521E+00  P
 La-140     328.76      1691.        47.     0.026   125.12   4.270E+00   
 Cf-249     333.44      1738.        47.     0.026   126.39   5.663E+00   
 AC-228     338.32      1789.        22.     0.012   278.20   3.394E+00  P
 HF-181     345.83      2104.       -50.    -0.028   129.99  -6.391E+00   
 BA-133     356.00      1036.       -52.    -0.029    88.77  -1.638E+00   
 I-131      364.48       504.       -28.    -0.016   158.11  -6.822E-01   
 BA-133     383.84      1278.       -16.    -0.009   310.56  -3.772E+00   
 SN-113     391.69      1308.       -50.    -0.028   103.97  -1.625E+00   
 SB-125     427.88       572.        -8.    -0.004   611.27  -6.028E-01   
 AG-108M    433.94       790.         5.     0.003   853.21   1.162E-01   
 PM-146     453.88       521.        43.     0.024   108.25   1.555E+00  P
 BE-7       477.60      1161.        41.     0.023   119.54   9.332E+00   
 HF-181     482.00      1221.       -53.    -0.029    94.72  -1.592E+00   
 La-140     487.02      1188.       -45.    -0.025   104.42  -2.424E+00  P
 Kr-85      513.98       804.       -43.    -0.024    94.17  -2.555E+02   
 Nd-147     531.00       282.         9.     0.005   368.51   1.872E+00   
 Ba-140     537.26       308.       -15.    -0.009   305.81  -1.659E+00  P
 CS-134     563.24       253.         6.     0.003   547.54   2.013E+00  P
 CS-134     569.32       252.       -32.    -0.018    72.35  -5.711E+00   
 BI-207     569.70       278.        12.     0.006   207.33   3.231E-01   
 TL-208     583.02       215.        30.     0.017   104.51   9.927E-01  P
 SB-125     600.50      1274.       -40.    -0.022   128.34  -6.337E+00   
 SB-124     602.73      1234.       -40.    -0.022   126.20  -1.156E+00   
 CS-134     604.71      1195.       -40.    -0.022   124.05  -1.168E+00   

                                 (Page 18 of 22)

Page 787 of 1586



      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 3:35:40 AMPage 17
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193747.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-108M    614.28      1176.       -40.    -0.022   122.44  -1.291E+00   
 PM-144     618.06      1013.        36.     0.020   124.70   1.072E+00   
 SB-125     635.89       238.        -7.    -0.004   313.96  -1.844E+00   
 I-131      636.97       258.       -28.    -0.015    84.23  -1.151E+01   
 AG-110M    657.76      9484.        29.     0.016   476.60   9.338E-01   
 PM-144     696.54       195.        25.     0.014    82.62   7.952E-01  P
 NB-94      702.63       182.        23.     0.013    87.08   7.417E-01  P
 SB-124     722.79       228.         5.     0.003   402.43   1.619E+00   
 EU-154     723.36       238.       -12.    -0.007   179.30  -2.002E+00   
 PM-146     735.72       140.         8.     0.004   333.45   1.120E+00  P
 AG-110M    763.94       154.        30.     0.017    61.28   4.607E+00   
 NB-95      765.79       195.        18.     0.010   110.13   6.298E-01   
 EU-152     778.92       160.       -11.    -0.006   254.60  -2.952E+00   
 BI-212     785.42       338.       -29.    -0.016    87.20  -7.919E+01  P
 CS-134     795.87       216.        28.     0.016    76.04   1.164E+00   
 TL-210     799.60       244.        28.     0.016    80.43   1.012E+00   
 CS-134     801.95       272.        24.     0.013   101.35   9.613E+00   
 CO-58      810.78       376.       -35.    -0.020    79.55  -1.270E+00   
 La-140     815.77       411.       -13.    -0.007   224.33  -1.992E+00   
 Cs-136     818.50       398.        20.     0.011   141.69   7.274E-01   
 MN-54      834.85       220.       -31.    -0.017    80.70  -1.149E+00  P
 Co-56      846.77       180.       -13.    -0.007   189.91  -4.942E-01  P
 TL-208     860.56       196.         6.     0.003   513.47   1.812E+00  P
 NB-94      871.10       222.         4.     0.002   488.26   1.641E-01   
 EU-154     873.23       245.       -19.    -0.011   118.74  -5.870E+00   
 PA-234     880.53       432.        13.     0.007   222.06   8.479E+00   
 PA-234     883.24       416.        22.     0.012   131.82   8.831E+00   
 Sc-46      889.28       501.       -39.    -0.022    81.87  -1.516E+00   
 Y-88       898.04       205.       -19.    -0.011   167.25  -7.856E-01   
 AC-228     911.07       227.        29.     0.016   115.19   3.926E+00  P
 AG-110M    937.49       195.        38.     0.021    81.66   4.471E+00   
 PA-234     946.02       245.       -19.    -0.011   182.56  -5.719E+00   
 EU-152     964.11       360.        -7.    -0.004   385.18  -1.962E+00   
 AC-228     968.97       310.        37.     0.020    69.81   8.647E+00  P
 EU-154     996.33       396.       -15.    -0.008   193.57  -5.812E+00   
 EU-154    1004.77       145.        33.     0.018    85.19   7.706E+00   
 Co-56     1037.84       235.       -42.    -0.024    83.42  -1.303E+01   
 Cs-136    1048.07       128.        31.     0.017    83.58   1.720E+00   
 BI-207    1063.66       171.       -18.    -0.010   169.76  -1.048E+00   
 Ga-68     1077.40       155.         4.     0.002   654.12   6.839E+00   
 FE-59     1099.25       198.       -26.    -0.014   111.58  -2.062E+00  P
 EU-152    1112.07       254.        29.     0.016    80.65   9.641E+00   
 ZN-65     1115.55       283.        11.     0.006   213.01   1.023E+00   
 Sc-46     1120.55       290.         4.     0.002   687.23   1.621E-01   
 Ta-182    1121.30       279.        13.     0.007   188.70   1.673E+00   
 Ta-182    1189.05        91.       -18.    -0.010   128.62  -5.266E+00   
 Ta-182    1221.41        57.       -17.    -0.009   108.72  -3.045E+00   
 Co-56     1238.28        40.        -9.    -0.005   623.16  -6.670E-01  P
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 3:35:40 AMPage 18
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193747.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 NA-22     1274.53        45.       -13.    -0.007    76.49  -6.810E-01   
 FE-59     1291.60         6.        14.     0.008    47.06   1.712E+00   
 TL-210    1313.00        11.        10.     0.005    87.78   2.407E+00   
 AG-110M   1384.30        23.        -8.    -0.004   150.05  -1.722E+00   
 EU-152    1408.00         6.         7.     0.004    85.00   1.921E+00   
 K-40      1460.83        14.        11.     0.006    70.57   5.973E+00  P
 La-140    1596.21        18.        -7.    -0.004   151.19  -4.495E-01   
 SB-124    1690.98         0.         5.     0.003    44.72   6.721E-01   
 Co-56     1771.35        37.        -8.    -0.004   112.08  -3.478E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    9.3317E+00    9.3317E+00    1.195E+02%                3.71E+01
 NA-22  #A   -6.8102E-01   -6.8102E-01    7.649E+01%                1.74E+00
 K-40   #A    5.9729E+00    5.9729E+00    7.057E+01%                1.07E+01
 Sc-46  #A   -1.5162E+00   -1.5162E+00    8.187E+01%                4.12E+00
 CR-51  #A   -6.5214E+00   -6.5214E+00    5.810E+01%                2.58E+01
 MN-54  #A   -1.1489E+00   -1.1489E+00    8.070E+01%                2.63E+00
 FE-59  #A   -4.2683E-01   -4.2683E-01    4.706E+01%                5.48E+00
 Co-56  #A   -4.9421E-01   -4.9421E-01    1.899E+02%                2.42E+00
 CO-57  #A    0.0000E+00    0.0000E+00    7.071E+02%                2.14E+00
 CO-58  #A   -1.2702E+00   -1.2702E+00    7.955E+01%                3.35E+00
 CO-60        1.2771E+02    1.2771E+02    1.475E+00%                1.19E+00
 ZN-65  #A    1.0229E+00    1.0229E+00    2.130E+02%                7.35E+00
 NB-94  #A    7.4168E-01    7.4168E-01    8.708E+01%                2.15E+00
 ZR-95  #A    1.6531E+00    1.6531E+00    8.915E+01%                3.22E+00
 NB-95  #A    6.2980E-01    6.2980E-01    1.101E+02%                2.33E+00
 RU-103  A    1.5172E+00    1.5172E+00    5.112E+01%                1.86E+00
 RH-106  A    1.8087E+01    1.8087E+01    6.812E+01%                3.97E+01
 AG-108M#A    1.1620E-01    1.1620E-01    8.532E+02%                3.33E+00
 AG-110M#A    1.5389E+00    1.5389E+00    6.128E+01%                5.28E+00
 SN-113 #A   -1.6253E+00   -1.6253E+00    1.040E+02%                5.60E+00
 SB-124 #A   -8.8138E-01   -8.8139E-01    1.262E+02%                4.85E+00
 SB-125 #A   -6.0280E-01   -6.0280E-01    6.113E+02%                8.60E+00
 I-131  #A   -8.9153E-02   -8.9155E-02    1.087E+02%                2.62E+00
 Gd-153 #A   -2.2822E+00   -2.2822E+00    1.428E+02%                1.08E+01
 Ga-68  #A    6.8141E+00    6.8385E+00    6.541E+02%                9.57E+01
 Tc-99m #A    2.7559E-01    2.7578E-01    3.593E+02%                3.29E+00
 BA-133 #A   -1.6382E+00   -1.6382E+00    8.877E+01%                4.82E+00
 CS-134 #A    1.9493E+00    1.9493E+00    7.604E+01%                2.94E+00
 CS-137       3.3293E+02    3.3293E+02    1.116E+00%                2.50E+00
 CE-139 #A    3.5975E-01    3.5975E-01    1.930E+02%                2.31E+00
 Ba-140 #A    6.6325E-01    6.6325E-01    9.270E+01%                9.12E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 3:35:40 AMPage 19
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193747.An1             
                                                                                 
 La-140 #A    3.7857E-01    3.7858E-01    9.812E+01%                1.44E+00
 CE-141 #A   -1.3326E+00   -1.3326E+00    1.365E+02%                6.03E+00
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.54E+01
 PM-144 #A    9.3363E-01    9.3363E-01    7.479E+01%                2.19E+00
 EU-152 #A    2.9501E+00    2.9501E+00    8.065E+01%                6.38E+00
 EU-154 #A    2.9698E+00    2.9698E+00    8.124E+01%                4.05E+00
 EU-155 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.54E+01
 HF-181 #A   -1.5916E+00   -1.5916E+00    9.472E+01%                5.00E+00
 Ta-182 #A    1.6730E+00    1.6730E+00    1.887E+02%                1.06E+01
 Hg-203 #A    3.6599E-01    3.6599E-01    2.095E+02%                2.57E+00
 TL-208 #A    1.7753E+00    1.7753E+00    6.882E+01%                2.35E+00
 PM-146 #A    1.4432E+00    1.4432E+00    1.082E+02%                3.90E+00
 Y-88   #A   -2.8321E-02   -2.8321E-02    1.347E+03%                1.01E+00
 Cd-113m#A    1.9018E+03    1.9018E+03    5.377E+02%                3.43E+04
 Cd-109 #A    1.8372E+01    1.8372E+01    1.646E+02%                1.00E+02
 Cf-251 #A    9.8187E-01    9.8187E-01    3.717E+02%                9.26E+00
 Cf-249 #A    1.0776E+00    1.0776E+00    1.264E+02%                5.37E+00
 Sn-126 #A   -1.8511E+01   -1.8511E+01    2.171E+02%                1.33E+02
 PB-210       9.7317E+03    9.7317E+03    8.628E-01%                1.53E+02
 PB-212       6.4784E+00    6.4784E+00    1.680E+01%                3.32E+00
 PB-214       7.0727E+00    7.0727E+00    2.724E+01%                4.93E+00
 BI-207 #A   -1.0485E+00   -1.0485E+00    1.698E+02%                3.77E+00
 BI-212 #A   -2.0816E-07   -2.0816E-07    4.585E+09%                3.26E+01
 U-235  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.64E+01
 BI-214 #     6.2735E+00    6.2735E+00    2.452E+01%                3.92E+00
 BI-210M#A   -1.7659E+00   -1.7659E+00    5.744E+01%                4.68E+00
 AC-228 #A    5.2264E+00    5.2264E+00    6.981E+01%                9.85E+00
 TH-227 #A   -1.0262E+01   -1.0262E+01    1.120E+02%                2.77E+01
 TH-229  A    1.1803E+01    1.1803E+01    1.250E+02%                3.94E+01
 TH-234 #A   -1.2447E+01   -1.2447E+01    2.566E+02%                5.81E+01
 PA-231 #A   -4.6338E-06   -4.6338E-06    7.287E+08%                1.13E+02
 PA-233 #A    3.4158E-01    3.4158E-01    1.121E+03%                1.27E+01
 PA-234 #A    8.8663E-01    8.8663E-01    9.667E+01%                1.57E+01
 PA-234M A    4.7828E+01    4.7828E+01    1.416E+02%                4.89E+02
 AM-241       1.2525E+03    1.2525E+03    6.520E-01%                1.23E+01
 Np-237 #A   -5.4389E+00   -5.4389E+00    1.665E+02%                3.00E+01
 Ir-192 #A    1.5454E+00    1.5454E+00    6.250E+01%                2.99E+00
 Cs-136 #A    1.1687E+00    1.1687E+00    8.225E+01%                3.45E+00
 Np-239 #A    2.9104E+00    2.9106E+00    1.441E+02%                1.39E+01
 Nd-147 #A    1.8722E+00    1.8723E+00    3.685E+02%                1.62E+01
 TL-210 #A    1.0118E+00    1.0118E+00    8.043E+01%                2.70E+00
 Kr-85  #A   -2.5552E+02   -2.5552E+02    9.417E+01%                7.99E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 3:35:40 AMPage 20
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193747.An1             
                                                                                 
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.3 keV)     1.147E+04  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.3 keV) 1.1467853E+04  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 12_Gamma_20193609
-----------------------------------------------------------------------------                      
   Sample Description: 452318_Gamma_160-36453-B-1-B 
             Detector: Detector #12       
             Batch ID: 452318                 
    Work Order Number: Gamma   
           Lot Number: 160-36453-B-1-B
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2019 03:05       Live Time: 1800   sec
     Acquisition Time: 12/18/2019 03:38:28    Real Time: 1801   sec
        Analysis Time: 12/18/2019 04:08       Dead Time: 0.07   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCan_108513
  Efficiency Cal Date: 4/20/2018 11:53
      Energy Cal Date: 4/20/2018 11:13                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 12_2019-12-07_1443.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       1.514E+00          261.9     3.965E+00    3.965E+00    1.374E+01
NA-22      7.024E-02          591.6     4.156E-01    4.156E-01    1.540E+00
K-40       2.240E+02            5.7     1.281E+01    1.709E+01    5.395E+00
Sc-46      4.771E-01           82.7     3.945E-01    3.952E-01    1.654E+00
CR-51     -4.202E+00          163.7     6.878E+00    6.881E+00    2.309E+01
MN-54     -7.541E-01           86.7     6.537E-01    6.549E-01    1.509E+00
FE-59     -6.301E-01          211.4     1.332E+00    1.332E+00    2.977E+00
Co-56      6.603E-01           91.4     6.036E-01    6.045E-01    1.079E+00
CO-57      0.000E+00         1.#INF     8.538E-02    8.539E-02    1.052E+00
CO-58      0.000E+00         1.#INF     1.240E-01    1.240E-01    1.591E+00
CO-60      1.835E-01           87.8     1.611E-01    1.613E-01    1.593E+00
ZN-65      8.145E-01          160.0     1.304E+00    1.304E+00    4.504E+00
NB-94      5.659E-02           69.9     3.956E-02    3.967E-02    1.269E+00
ZR-95      2.931E-01          280.4     8.219E-01    8.220E-01    2.009E+00
NB-95      6.133E-01           95.4     5.850E-01    5.858E-01    1.973E+00
RU-103    -5.793E-01           90.5     5.244E-01    5.252E-01    1.301E+00
RH-106     5.575E-01         1516.2     8.453E+00    8.453E+00    2.894E+01
AG-108M    3.726E-01           77.8     2.900E-01    2.906E-01    8.956E-01
AG-110M    0.000E+00         1.#INF     3.298E-01    3.298E-01    2.606E+00
SN-113     6.030E-01          122.5     7.387E-01    7.393E-01    2.496E+00
SB-124     7.488E-01           80.0     5.993E-01    6.005E-01    2.672E+00
SB-125     1.154E+00           86.6     9.999E-01    1.002E+00    3.253E+00
I-131      2.289E-01          220.9     5.056E-01    5.057E-01    1.044E+00
Gd-153     6.152E-01          139.7     8.595E-01    8.603E-01    4.122E+00
Ga-68     -1.533E+01          187.3     2.871E+01    2.872E+01    6.546E+01
Tc-99m     0.000E+00         1.#INF     2.229E-01    2.229E-01    2.005E+00
BA-133     2.051E-01          392.4     8.048E-01    8.049E-01    2.753E+00
CS-134     4.486E-01          132.7     5.952E-01    5.957E-01    1.735E+00
CS-137     5.098E-02          962.6     4.907E-01    4.908E-01    1.252E+00
CE-139     9.870E-02          370.4     3.656E-01    3.656E-01    1.251E+00
Ba-140    -2.133E+00           95.3     2.032E+00    2.035E+00    4.867E+00
La-140     2.627E-01           94.8     2.491E-01    2.495E-01    6.495E-01
CE-141    -7.055E-01          159.0     1.122E+00    1.122E+00    3.750E+00
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CE-144    -2.210E+00          192.8     4.260E+00    4.261E+00    1.429E+01
PM-144     9.110E-02          565.7     5.153E-01    5.154E-01    1.247E+00
EU-152     6.325E-01          134.2     8.486E-01    8.493E-01    3.070E+00
EU-154     6.633E-01          118.2     7.839E-01    7.847E-01    1.972E+00
EU-155     0.000E+00         1.#INF     7.832E-01    7.832E-01    6.126E+00
HF-181    -6.026E-01          103.5     6.238E-01    6.245E-01    2.102E+00
Ta-182     2.005E+00           71.4     1.432E+00    1.436E+00    6.452E+00
Hg-203    -4.930E-01           89.3     4.402E-01    4.409E-01    1.474E+00
TL-208     3.389E+00           13.1     4.431E-01    4.754E-01    5.451E-01
PM-146     8.100E-01           79.0     6.396E-01    6.409E-01    1.468E+00
Y-88      -2.546E-01          254.3     6.476E-01    6.478E-01    1.408E+00
Cd-113m   -8.459E+02          479.2     4.053E+03    4.053E+03    1.421E+04
Cd-109     4.579E+00          262.0     1.199E+01    1.200E+01    4.037E+01
Cf-251    -8.246E-01          234.1     1.930E+00    1.931E+00    5.023E+00
Cf-249    -6.597E-01          106.4     7.016E-01    7.024E-01    2.362E+00
Sn-126    -4.216E+00          124.6     5.254E+00    5.259E+00    1.757E+01
PB-210     9.484E+00          111.2     1.055E+01    1.057E+01    3.097E+01
PB-212     8.260E+00            8.2     6.802E-01    8.051E-01    1.037E+00
PB-214     8.319E+00           10.3     8.593E-01    9.573E-01    1.730E+00
BI-207    -3.840E-01          255.8     9.820E-01    9.822E-01    2.203E+00
BI-212    -6.162E-01          943.4     5.813E+00    5.813E+00    2.072E+01
U-235      0.000E+00         1.#INF     1.477E+00    1.477E+00    1.499E+01
BI-214     7.438E+00           16.6     1.237E+00    1.293E+00    2.396E+00
BI-210M    4.522E-01          124.3     5.621E-01    5.626E-01    1.912E+00
AC-228     9.356E+00           14.9     1.393E+00    1.471E+00    2.271E+00
TH-227    -7.101E-01          689.7     4.898E+00    4.898E+00    1.297E+01
TH-229    -5.361E-01         1291.4     6.923E+00    6.923E+00    1.830E+01
TH-234     7.517E+00           58.2     4.378E+00    4.398E+00    1.673E+01
PA-231    -1.330E+01          179.7     2.390E+01    2.391E+01    8.024E+01
PA-233     0.000E+00         1.#INF     5.393E-01    5.393E-01    6.106E+00
PA-234     2.855E-01          189.6     5.413E-01    5.415E-01    6.371E+00
PA-234M    3.995E+01           82.4     3.292E+01    3.298E+01    2.794E+02
AM-241    -1.041E+00          128.2     1.335E+00    1.337E+00    4.478E+00
Np-237     0.000E+00         1.#INF     4.004E+00    4.004E+00    1.340E+01
Ir-192     2.139E-01          103.6     2.216E-01    2.220E-01    2.553E+00
Cs-136    -1.487E-01           87.3     1.298E-01    1.301E-01    1.795E+00
Np-239    -1.239E+00          143.7     1.781E+00    1.782E+00    5.971E+00
Nd-147     2.941E+00           97.1     2.855E+00    2.859E+00    6.944E+00
TL-210    -6.787E-01           75.5     5.122E-01    5.136E-01    1.710E+00
Kr-85      1.956E+01          698.5     1.367E+02    1.367E+02    4.711E+02
-----------------------------------------------------------------------------
Total      3.600E+02

      Analyst: Justin Banner
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:08:42 AMPage  1
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193609.An1            
                                                                                 
 Sample description                                             
      452318_Gamma_160-36453-B-1-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20193609.An1

 Acquisition information
        Start time:                 12/18/2019 3:38:28 AM
        Live time:               1800
        Real time:               1801
        Dead time:                  0.07 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCan_108513                                               
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 11:13:27 AM
             Zero offset:           0.059 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.735E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 11:53:09 AM
             Type:                  Polynomial
             Uncertainty:           1.020 %
             Coefficients:         -0.363508  -4.707999   0.462125
                                   -0.051256   0.002384  -0.000043

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.13keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:08:42 AMPage  2
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193609.An1            
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2019 3:05:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2019-12-07_1443.PBC
                                                 12/7/2019 2:43:53 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   20 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1687

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.67       13. 111.23   0.42  1.817E-02    46.54   4.250    PBC<MDA PB210 
    63.29       15.  95.13   0.87  2.978E-02    63.29   3.810    PBC<MDA TH234 
    74.78       70.  21.80   0.88  3.331E-02
    77.12      135.  12.97   0.88  3.386E-02
    80.99       16. 108.35   0.89  3.466E-02    80.99  34.060    PBC<MDA BA133 
    87.04        9. 168.26   0.89  3.566E-02    86.94   9.040    PBC<MDA Sn126 
    87.67       14. 104.79   0.89  3.575E-02    87.57  37.500    PBC<MDA Sn126 
    88.14       11. 261.96   0.89  3.582E-02    88.04   3.790    PBC<MDA Cd109 
    92.43       28.  67.22   0.90  3.637E-02    92.59   5.584    PBC<MDA TH234 
    93.19       21. 138.39   0.90  3.645E-02    93.35   5.561    PBC<MDA AC228 
    97.50       17. 139.71   0.90  3.683E-02    97.50  30.000    PBC<MDA Gd153 
    99.50       18. 143.47   0.91  3.697E-02    99.50  15.000    PBC<MDA Np239 
   103.20        4. 693.88   0.91  3.717E-02   103.20  21.800    PBC<MDA Gd153 
   123.10        4. 348.19   0.93  3.721E-02   123.10  40.790    PBC<MDA EU154 
   157.78       15.  44.72   0.46  3.480E-02
   165.85        5. 370.40   0.97  3.405E-02   165.85  79.900    PBC<MDA CE139 
   185.72      -11. 182.65   0.99  3.215E-02   185.72  54.000    PBC<MDA U235  
   238.40      158.  12.27   0.87  2.745E-02   238.63  43.300  7.409E+00 PB212 
   241.88       46.  24.59   1.05  2.716E-02   242.00   7.430  1.267E+01 PB214 
   265.83       10. 124.31   1.07  2.539E-02   265.83  50.000    PBC<MDA BI210M
   277.28        6. 214.73   1.08  2.462E-02   277.28   6.310    PBC<MDA TL208 
   295.22       79.  14.67   1.02  2.349E-02   295.09  19.300  8.838E+00 PB214 
                                               296.00  79.000  2.360E+00 TL210 
   299.78       29.  31.62   0.53  2.321E-02   300.03   3.280  2.104E+01 PB212 
   328.76       12.  94.82   1.13  2.165E-02   328.76  20.300    PBC<MDA La140 
   337.81       44.  24.48   1.36  2.118E-02   338.32  12.010  9.609E+00 AC228 
   340.57       11. 141.42   1.15  2.108E-02   340.57  46.900    PBC<MDA Cs136 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:08:42 AMPage  3
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193609.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   344.29        5. 304.71   1.15  2.090E-02   344.29  26.500    PBC<MDA EU152 
   351.69      102.  14.09   0.91  2.056E-02   351.93  37.600  7.352E+00 PB214 
   356.00        5. 392.40   1.16  2.037E-02   356.00  62.050    PBC<MDA BA133 
   364.48        3. 395.81   1.17  2.001E-02   364.48  81.700    PBC<MDA I131  
   391.69       13. 122.50   1.20  1.893E-02   391.69  64.000    PBC<MDA SN113 
   433.94        8. 125.00   1.24  1.751E-02   433.94  90.480    PBC<MDA AG108M
   453.88        9. 127.50   1.26  1.692E-02   453.88  65.000    PBC<MDA PM146 
   463.37        9.  86.64   1.27  1.666E-02   463.37  10.470    PBC<MDA SB125 
   468.06        9. 103.62   1.27  1.653E-02   468.06  51.750    PBC<MDA Ir192 
   477.60        5. 261.86   1.28  1.628E-02   477.60  10.520    PBC<MDA BE7   
   511.86       76.  17.85   2.56  1.546E-02   511.86  20.000  1.360E+01 RH106 
   513.98        2. 698.54   1.31  1.541E-02   513.98   0.430    PBC<MDA Kr85  
   531.00       10.  97.07   1.33  1.504E-02   531.00  13.000    PBC<MDA Nd147 
   569.32        4. 159.33   1.37  1.428E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  2.056E+00 PA234 
                                               569.70  97.740  1.726E-01 BI207 
   569.47        4. 189.61   1.37  1.428E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.740E+00 PA234 
                                               569.70  97.740  1.460E-01 BI207 
   583.02       72.  13.07   0.70  1.403E-02   583.02  84.500  3.389E+00 TL208 
   600.50       10. 190.94   1.40  1.373E-02   600.50  17.860    PBC<MDA SB125 
   602.73       10. 195.96   1.40  1.369E-02   602.73  98.260    PBC<MDA SB124 
   604.71       10. 200.17   1.40  1.366E-02   604.71  97.620    PBC<MDA CS134 
   609.22       84.  16.63   1.19  1.358E-02   609.31  46.090  7.438E+00 BI214 
   610.30        8. 249.99   1.41  1.357E-02   610.30   5.750    PBC<MDA RU103 
   635.89        3. 229.13   1.43  1.317E-02   635.89  11.310    PBC<MDA SB125 
   636.97        3. 220.88   1.43  1.315E-02   636.97   7.170    PBC<MDA I131  
   661.66        1. 962.64   1.45  1.279E-02   661.66  85.210    PBC<MDA CS137 
   696.54        2. 565.69   1.49  1.232E-02   696.54  99.000    PBC<MDA PM144 
   722.79        9.  80.04   1.51  1.199E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  4.643E-01 AG108M
                                               723.36  20.220  2.087E+00 EU154 
   722.94        9.  92.74   1.51  1.199E-02   722.79  10.810  3.903E+00 SB124 
                                               722.94  90.840  4.644E-01 AG108M
                                               723.36  20.220  2.087E+00 EU154 
   723.36        3. 327.00   1.51  1.199E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  1.423E-01 AG108M
                                               723.36  20.220  6.394E-01 EU154 
   735.72        5. 177.22   1.52  1.184E-02   735.72  22.500    PBC<MDA PM146 
   747.16        9.  91.97   1.53  1.171E-02   747.16  34.000    PBC<MDA PM146 
   756.73        3. 280.36   1.54  1.160E-02   756.73  54.460    PBC<MDA ZR95  
   765.79       13.  95.37   1.55  1.150E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  2.083E+02 PA234M
   766.41        9.  82.40   1.55  1.150E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.537E+02 PA234M
   795.87        2. 418.33   1.58  1.119E-02   795.87  85.530    PBC<MDA CS134 
   801.95        5. 203.21   1.58  1.113E-02   801.95   8.690    PBC<MDA CS134 
   846.77        6. 147.67   1.63  1.070E-02   846.77  99.935    PBC<MDA Co56  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:08:42 AMPage  4
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193609.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   859.81        8. 127.88   1.64  1.057E-02   860.56  12.420    PBC<MDA TL208 
   871.10        8.  69.91   1.65  1.048E-02   871.10  99.890    PBC<MDA NB94  
   873.23        1. 733.35   1.65  1.046E-02   873.23  12.270    PBC<MDA EU154 
   880.53        4. 264.89   1.66  1.040E-02   880.53   6.000    PBC<MDA PA234 
   889.28       10.  90.52   1.66  1.033E-02   889.28  99.984    PBC<MDA Sc46  
   910.92       49.  16.95   1.68  1.015E-02   911.07  29.000  9.251E+00 AC228 
   969.04       10.  80.25   1.74  9.703E-03   968.97  17.460    PBC<MDA AC228 
  1004.77        6. 118.18   1.77  9.450E-03  1004.77  18.010    PBC<MDA EU154 
  1037.84        7. 107.76   1.80  9.228E-03  1037.84  14.130    PBC<MDA Co56  
  1112.07        6. 150.36   1.86  8.770E-03  1112.07  13.644    PBC<MDA EU152 
  1115.55        6. 160.04   1.87  8.750E-03  1115.55  50.600    PBC<MDA ZN65  
  1120.02        7. 126.83   1.87  8.722E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  4.146E-01 Sc46  
  1120.55        7. 138.40   1.87  8.721E-03  1120.29  15.100  2.744E+00 BI214 
                                              1120.55  99.987  4.146E-01 Sc46  
                                              1121.30  34.900  1.188E+00 Ta182 
  1121.03        9. 112.47   1.87  8.716E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  1.681E+00 Ta182 
  1173.24        7.  87.76   1.92  8.426E-03  1173.24  99.900    PBC<MDA CO60  
  1221.64       10.  88.08   1.96  8.175E-03  1221.41  27.000    PBC<MDA Ta182 
  1274.53        1. 591.61   2.00  7.914E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  1.995E-01 EU154 
  1313.00        2. 248.05   2.04  7.735E-03  1313.00  21.000    PBC<MDA TL210 
  1460.79      306.   5.72   2.30  7.112E-03  1460.83  10.670  2.240E+02 K40   
  1764.16       19.  22.94   2.40  6.075E-03  1764.49  15.400  1.128E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.69    74.78        81.        70. 2.103E+03   21.80   0.880  -       D
   308.03    77.12        86.       135. 3.996E+03   12.97   0.882  -       D
   630.49   157.78        15.        15. 4.310E+02   44.72   0.455  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:08:42 AMPage  5
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193609.An1            
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.32    46.67        74.        13.     0.007   111.23   0.417s
 TH-227    200.18    50.14       206.       -16.    -0.009   127.17   0.855s
 AM-241    237.74    59.54       286.       -19.    -0.011   128.22   0.865s
 TH-234    252.74    63.29        96.        15.     0.008    95.13   0.868D
 Sn-126    256.71    64.28       371.       -22.    -0.012   124.61   0.869s
 BA-133    323.50    80.99        93.        16.     0.009   108.35   0.887s
 Np-237    345.49    86.49       554.         0.     0.000   163.48   0.892A
 EU-155    345.70    86.54       482.       -21.    -0.011   152.68   0.892 
 Sn-126    347.29    86.94       426.         9.     0.005   168.26   0.892D
 Sn-126    349.81    87.57       421.        14.     0.008   104.79   0.893D
 Cd-109    351.68    88.04       424.        11.     0.006   261.96   0.894A
 Nd-147    363.92    91.10       435.         0.     0.000  1000.00   0.897s
 TH-234    369.87    92.59       157.        28.     0.015    67.22   0.898D
 AC-228    372.91    93.35       410.        21.     0.012   138.39   0.899s
 Gd-153    389.50    97.50       289.        17.     0.010   139.71   0.903 
 Np-239    397.50    99.50       307.        18.     0.010   143.47   0.905s
 Gd-153    412.29   103.20       324.         4.     0.002   693.88   0.909s
 Np-239    414.29   103.70       328.         0.     0.000  1000.00   0.909s
 EU-155    420.73   105.31       328.         0.     0.000  1000.00   0.911s
 Np-239    424.00   106.13       354.       -19.    -0.010   143.74   0.912s
 EU-152    486.56   121.78       145.        -8.    -0.004   215.78   0.928s
 CO-57     487.69   122.06       153.         0.     0.000  1000.00   0.928s
 EU-154    491.84   123.10       120.         4.     0.002   348.19   0.929s
 PA-234    524.60   131.29       248.        -4.    -0.002   496.66   0.938s
 HF-181    531.51   133.02       460.       -19.    -0.011   158.63   0.939s
 CE-144    533.57   133.54       479.       -16.    -0.009   192.76   0.940s
 HF-181    544.61   136.30       495.         0.     0.000  1000.00   0.943 
 CO-57     545.30   136.47       495.         0.     0.000  1000.00   0.943 
 Tc-99m    561.44   140.51       495.         0.     0.000  1000.00   0.947s
 U-235     574.53   143.79       495.         0.     0.000  1000.00   0.950s
 CE-141    581.15   145.44       597.       -22.    -0.012   159.00   0.952s
 Ba-140    649.99   162.66       177.        -9.    -0.005   204.42   0.969s
 U-235     652.87   163.38       187.         0.     0.000  1000.00   0.970s
 CE-139    662.76   165.85       158.         5.     0.003   370.40   0.973s
 Cf-251    705.72   176.60       106.        -8.    -0.005   234.08   0.983s
 U-235     742.18   185.72       135.       -11.    -0.006   182.65   0.992 
 TH-229    842.65   210.85        92.        -5.    -0.003   386.61   1.018 
 Cf-251    907.22   227.00        73.        -6.    -0.004   256.06   1.034s
 TH-227    943.09   235.97       419.       -16.    -0.009   180.41   1.043 
 PB-212    953.73   238.63        17.       177.     0.098     8.24   1.045D
 PB-214    967.18   242.00        41.        46.     0.026    24.59   1.049D
 EU-152    977.96   244.69       463.       -19.    -0.011   161.89   1.051 
 TH-227   1024.13   256.24        73.        -2.    -0.001   689.72   1.063 
 Cd-113m  1053.96   263.70        61.        -2.    -0.001   479.16   1.070s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:08:42 AMPage  6
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193609.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-210M  1062.48   265.83        77.        10.     0.006   124.31   1.072s
 TL-208   1108.27   277.28        80.         6.     0.003   214.73   1.084 
 Hg-203   1115.93   279.20       116.       -18.    -0.010    89.28   1.086s
 I-131    1136.32   284.30        66.       -12.    -0.007   129.90   1.091s
 PB-214   1179.97   295.22        23.        72.     0.040    16.45   1.022 
 TL-210   1183.11   296.00       448.       -16.    -0.009   191.06   1.102s
 PB-212   1198.23   299.78        14.        29.     0.016    31.62   0.535s
 PA-231   1199.38   300.07       432.       -16.    -0.009   187.05   1.106s
 PA-233   1199.82   300.18       416.       -16.    -0.009   183.60   1.107s
 PA-231   1209.70   302.65       400.       -16.    -0.009   179.74   1.109s
 BA-133   1210.50   302.85       384.       -16.    -0.009   176.16   1.109s
 Ba-140   1218.49   304.85       368.       -16.    -0.009   172.29   1.111s
 BI-210M  1218.68   304.90       352.        -8.    -0.005   322.15   1.111s
 Ir-192   1232.85   308.44       344.         0.     0.000  1000.00   1.115s
 PA-233   1247.13   312.01       344.         0.     0.000  1000.00   1.118 
 Ir-192   1265.04   316.49       344.         0.     0.000  1000.00   1.123s
 CR-51    1279.41   320.08       361.       -17.    -0.009   163.68   1.126s
 La-140   1314.10   328.76        57.        12.     0.007    94.82   1.135s
 Cf-249   1332.81   333.44        96.        -5.    -0.003   290.17   1.139s
 AC-228   1350.31   337.81        18.        44.     0.024    24.48   1.361 
 Cs-136   1361.32   340.57       121.        11.     0.006   141.42   1.146s
 EU-152   1376.18   344.29       133.         5.     0.003   304.71   1.150s
 HF-181   1382.35   345.83       138.         0.     0.000  1000.00   1.151s
 PB-214   1405.80   351.69        21.       112.     0.062    12.50   0.910 
 BA-133   1423.02   356.00       165.         5.     0.003   392.40   1.162 
 I-131    1456.95   364.48        36.         3.     0.002   395.81   1.170 
 BA-133   1534.35   383.84       104.       -15.    -0.008   100.23   1.189s
 Cf-249   1550.79   387.95       119.       -15.    -0.008   106.35   1.193s
 SN-113   1565.74   391.69       123.        13.     0.007   122.50   1.196s
 SB-125   1710.45   427.88        36.         0.     0.000  1000.00   1.232 
 AG-108M  1734.69   433.94        24.         8.     0.004   125.00   1.238s
 PM-146   1814.45   453.88        32.         9.     0.005   127.50   1.257s
 SB-125   1852.39   463.37        25.         9.     0.005    86.64   1.266s
 Ir-192   1871.16   468.06        37.         9.     0.005   103.62   1.271s
 BE-7     1909.29   477.60        72.         5.     0.003   261.86   1.280s
 HF-181   1926.90   482.00       100.       -14.    -0.008   103.51   1.284s
 La-140   1946.98   487.02       123.       -15.    -0.008   108.75   1.289s
 RU-103   1987.11   497.05        44.       -15.    -0.008    90.53   1.298s
 RH-106   2046.35   511.86        53.        76.     0.042    17.85   2.563s
 Kr-85    2054.81   513.98       132.         2.     0.001   698.54   1.315s
 Nd-147   2122.88   531.00        22.        10.     0.006    97.07   1.331s
 Ba-140   2147.92   537.26        39.       -14.    -0.008    95.27   1.337s
 CS-134   2276.15   569.32        22.         4.     0.002   159.33   1.367s
 PA-234   2276.75   569.47        22.         4.     0.002   189.61   1.368s
 TL-208   2330.95   583.02         4.        72.     0.040    13.07   0.698s
 SB-125   2400.87   600.50       167.        10.     0.005   190.94   1.397s
 SB-124   2409.79   602.73       177.        10.     0.005   195.96   1.399s
 CS-134   2417.71   604.71       185.        10.     0.005   200.17   1.401s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:08:42 AMPage  7
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193609.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-214   2435.75   609.22        27.        84.     0.047    16.63   1.186 
 RU-103   2440.06   610.30       195.         8.     0.004   249.99   1.406s
 AG-108M  2455.99   614.28       203.         0.     0.000  1000.00   1.410s
 PM-144   2471.12   618.06       203.         0.     0.000  1000.00   1.414s
 SB-125   2542.43   635.89        17.         3.     0.001   229.13   1.430s
 I-131    2546.77   636.97        18.         3.     0.002   220.88   1.432s
 CS-137   2645.51   661.66        22.         1.     0.001   962.64   1.455s
 PM-144   2785.05   696.54        28.         2.     0.001   565.69   1.487s
 NB-94    2809.41   702.63        28.        -7.    -0.004   164.75   1.493s
 SB-124   2890.04   722.79        22.         9.     0.005    80.04   1.512s
 AG-108M  2890.65   722.94        31.         9.     0.005    92.74   1.512s
 EU-154   2892.34   723.36        40.         3.     0.002   327.00   1.512s
 ZR-95    2895.69   724.20        43.         0.     0.000  1000.00   1.513s
 BI-212   2907.58   727.17        44.        -1.    -0.001   943.40   1.516s
 PM-146   2941.78   735.72        19.         5.     0.003   177.22   1.524s
 PM-146   2987.55   747.16        14.         9.     0.005    91.97   1.535s
 ZR-95    3025.83   756.73        19.         3.     0.002   280.36   1.543s
 AG-110M  3054.69   763.94        70.       -19.    -0.010    67.47   1.550s
 NB-95    3062.08   765.79        67.        13.     0.007    95.37   1.552s
 PA-234M  3064.57   766.41        25.         9.     0.005    82.40   1.552s
 CS-134   3182.43   795.87        34.         2.     0.001   418.33   1.579s
 TL-210   3197.35   799.60        45.       -13.    -0.007    75.46   1.583s
 CS-134   3206.76   801.95        56.         5.     0.003   203.21   1.585s
 CO-58    3242.06   810.78        38.         0.     0.000  1000.00   1.593s
 La-140   3262.05   815.77        38.         0.     0.000  1000.00   1.598s
 Cs-136   3272.97   818.50        49.       -10.    -0.006   102.46   1.600s
 MN-54    3338.38   834.85        33.       -15.    -0.008    86.69   1.615s
 Co-56    3386.08   846.77        15.         6.     0.003   147.67   1.626s
 TL-208   3441.27   860.56        20.         8.     0.004   127.88   1.638s
 NB-94    3483.41   871.10        12.         8.     0.005    69.91   1.648s
 EU-154   3491.95   873.23        21.         1.     0.000   733.35   1.650s
 PA-234   3521.16   880.53        45.         4.     0.002   264.89   1.657s
 PA-234   3532.00   883.24        49.         0.     0.000  1000.00   1.659s
 AG-110M  3537.78   884.68        49.         0.     0.000  1000.00   1.660 
 Sc-46    3556.17   889.28        36.        10.     0.006    90.52   1.664s
 Y-88     3591.22   898.04        40.        -7.    -0.004   202.20   1.672s
 AC-228   3642.77   910.92         4.        49.     0.027    16.95   1.680 
 AG-110M  3749.09   937.49        25.       -11.    -0.006   104.38   1.708s
 PA-234   3783.21   946.02        20.        -1.    -0.001   988.26   1.716s
 EU-152   3855.60   964.11        66.        -6.    -0.003   212.42   1.732s
 AC-228   3875.05   968.97        30.        10.     0.006    80.25   1.736s
 EU-154   3984.54   996.33        51.       -13.    -0.007    83.38   1.761s
 PA-234M  4003.22  1001.00        64.         0.     0.000  1000.00   1.765s
 EU-154   4018.33  1004.77        23.         6.     0.003   118.18   1.768s
 Co-56    4150.66  1037.84        11.         7.     0.004   107.76   1.798s
 RH-106   4200.76  1050.36        38.       -17.    -0.009    87.50   1.809 
 BI-207   4253.99  1063.66        27.        -5.    -0.003   255.75   1.820s
 Ga-68    4308.98  1077.40        16.        -5.    -0.003   187.26   1.833s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:08:42 AMPage  8
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193609.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 FE-59    4396.44  1099.25        27.        -6.    -0.003   211.36   1.852s
 EU-152   4447.76  1112.07        44.         6.     0.004   150.36   1.863s
 ZN-65    4461.66  1115.55        51.         6.     0.004   160.04   1.866s
 BI-214   4480.63  1120.29        31.         7.     0.004   126.83   1.870s
 Sc-46    4481.68  1120.55        37.         7.     0.004   138.40   1.870s
 Ta-182   4484.69  1121.30        49.         9.     0.005   112.47   1.871s
 CO-60    4692.57  1173.24         5.         7.     0.004    87.76   1.916s
 Ta-182   4755.86  1189.05        48.       -20.    -0.011    81.31   1.930 
 Ta-182   4885.39  1221.41        11.        10.     0.005    88.08   1.957s
 NA-22    5098.03  1274.53        17.         1.     0.001   591.61   2.003s
 EU-154   5098.08  1274.54        18.         0.     0.000  1000.00   2.003s
 FE-59    5166.35  1291.60        17.        -1.    -0.001   972.11   2.017s
 TL-210   5252.04  1313.00         6.         2.     0.001   248.05   2.036s
 CO-60    5330.11  1332.50        17.        -1.    -0.001   972.11   2.052s
 AG-110M  5537.48  1384.30        23.        -7.    -0.004   171.90   2.096s
 EU-152   5632.39  1408.00        12.        -1.    -0.001   842.61   2.115s
 K-40     5843.73  1460.79         0.       306.     0.170     5.72   2.299 
 La-140   6386.02  1596.21         0.         0.     0.000  1000.00   2.269s
 SB-124   6765.58  1690.98         6.        -2.    -0.001   275.72   2.345s
 BI-214   7060.00  1764.49         0.        19.     0.011    22.94   2.403 
 Co-56    7087.48  1771.35        19.         0.     0.000  1000.00   2.408s
 Y-88     7346.69  1836.06         7.        -3.    -0.001   254.34   2.459s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   1.5140E+00                                      5.31E+01             
                           477.60 1.514E+00  (  1.374E+01 2.62E+02 1.05E+01 G  
 
NA-22    C   7.0243E-02                                      9.50E+02             
                          1274.53 7.024E-02 ?(  1.540E+00 5.92E+02 9.99E+01 G  
 
K-40     N   2.2402E+02                                      4.66E+11             
                          1460.83 2.240E+02  (  5.395E+00 5.72E+00 1.07E+01 G  
 
Sc-46    F   4.7711E-01                                      8.38E+01             
                           889.28 5.396E-01 ?(  1.654E+00 9.05E+01 1.00E+02 G  
                          1120.55 4.146E-01 ?(  1.986E+00 1.38E+02 1.00E+02 G  
 
CR-51    F  -4.2021E+00                                      2.77E+01             
                           320.08-4.202E+00 ?(  2.309E+01 1.64E+02 9.94E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:08:42 AMPage  9
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193609.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
MN-54    C  -7.5408E-01                                      3.12E+02             
                           834.85-7.541E-01 ?(  1.509E+00 8.67E+01 1.00E+02 G  
 
FE-59    F  -6.3014E-01                                      4.45E+01             
                          1099.25-6.301E-01 ?(  2.977E+00 2.11E+02 5.65E+01 G  
                          1291.60-1.642E-01 +   3.600E+00 9.72E+02 4.32E+01 G  
 
Co-56    C   6.6034E-01                                      7.73E+01             
                           846.77 3.119E-01 ?(  1.079E+00 1.48E+02 9.99E+01 G  
                          1238.28 1.040E-01 &   3.107E+00 1.37E+03 6.61E+01 G  
                          1037.84 3.125E+00 ?(  7.640E+00 1.08E+02 1.41E+01 G  
                          1771.35 0.000E+00 -   1.365E+01 1.00E+03 1.55E+01  A 
 
CO-60    F   1.8352E-01                                      1.93E+03             
                          1332.50-7.266E-02 ?(  1.593E+00 9.72E+02 1.00E+02 G  
                          1173.24 4.399E-01 ?(  8.891E-01 8.78E+01 9.99E+01 G  
 
ZN-65    F   8.1454E-01                                      2.44E+02             
                          1115.55 8.145E-01 ?(  4.504E+00 1.60E+02 5.06E+01 G  
 
NB-94    I   5.6592E-02                                      7.41E+06             
                           702.63-3.245E-01 &(  1.269E+00 1.65E+02 9.79E+01 G  
                           871.10 4.301E-01 ?(  1.000E+00 6.99E+01 9.99E+01 G  
 
ZR-95    I   2.9315E-01                                      6.40E+01             
                           756.73 2.931E-01 ?(  2.009E+00 2.80E+02 5.45E+01 G  
                           724.20 0.000E+00 -   3.496E+00 1.00E+03 4.42E+01 G  
 
NB-95    I   6.1335E-01                                      6.40E+01             
                           765.79 6.133E-01 ?(  1.973E+00 9.54E+01 9.98E+01 G  
 
RU-103   I  -5.7927E-01                                      3.93E+01             
                           497.05-5.793E-01 ?(  1.301E+00 9.05E+01 9.09E+01 G  
                           610.30 5.685E+00 ?   4.829E+01 2.50E+02 5.75E+00 GA 
 
RH-106   I   5.5749E-01                                      3.74E+02             
                           621.92 5.575E-01 %(  2.894E+01 1.52E+03 9.93E+00 G  
                          1050.36-6.480E+01 +   1.221E+02 8.75E+01 1.56E+00 G  
                           511.86 1.360E+01 ?   6.603E+00 1.78E+01 2.00E+01 GA 
 
AG-108M  C   3.7264E-01                                      1.53E+05             
                           433.94 2.805E-01 ?(  8.956E-01 1.25E+02 9.05E+01 G  
                           722.94 4.644E-01 ?(  1.464E+00 9.27E+01 9.08E+01 G  
                           614.28 0.000E+00 -   3.164E+00 1.00E+03 8.98E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:08:42 AMPage 10
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193609.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SN-113   F   6.0301E-01                                      1.15E+02             
                           391.69 6.030E-01 ?(  2.496E+00 1.22E+02 6.40E+01 G  
 
SB-124   F   7.4877E-01                                      6.02E+01             
                           602.73 4.019E-01 ?(  2.672E+00 1.96E+02 9.83E+01 G  
                          1690.98-4.305E-01 +   2.664E+00 2.76E+02 4.78E+01 G  
                           722.79 3.902E+00 ?(  1.053E+01 8.00E+01 1.08E+01 G  
 
SB-125   I   1.1541E+00                                      1.01E+03             
                           427.88 0.000E+00 ?(  3.253E+00 1.00E+03 2.96E+01 G  
                           600.50 2.201E+00 ?(  1.426E+01 1.91E+02 1.79E+01 G  
                           635.89 9.950E-01 ?(  8.250E+00 2.29E+02 1.13E+01 G  
                           463.37 2.803E+00 ?(  8.235E+00 8.66E+01 1.05E+01 G  
 
I-131    I   2.2890E-01                                      8.02E+00             
                           364.48 1.022E-01 ?(  1.044E+00 3.96E+02 8.17E+01 G  
                           284.30-4.502E+00 +   1.522E+01 1.30E+02 6.14E+00 G  
                           636.97 1.673E+00 &(  1.333E+01 2.21E+02 7.17E+00 G  
 
Gd-153   F   6.1517E-01                                      2.42E+02             
                            97.50 8.788E-01 &(  4.122E+00 1.40E+02 3.00E+01 G  
                           103.20 2.523E-01 ?(  5.939E+00 6.94E+02 2.18E+01 G  
 
Ga-68    C  -1.5330E+01                                      4.71E-02             
                          1077.40-1.533E+01 ?(  6.546E+01 1.87E+02 3.30E+00 G  
 
BA-133   F   2.0510E-01                                      3.85E+03             
                           356.00 2.051E-01 ?(  2.753E+00 3.92E+02 6.20E+01 G  
                           302.85-2.091E+00 +   1.237E+01 1.76E+02 1.83E+01 G  
                           383.84-4.814E+00 +   1.623E+01 1.00E+02 8.94E+00 GA 
                            80.99 7.671E-01 ?   2.246E+00 1.08E+02 3.41E+01 GA 
 
CS-134   I   4.4855E-01                                      7.54E+02             
                           795.87 1.161E-01 &(  1.735E+00 4.18E+02 8.55E+01 G  
                           604.71 4.059E-01 &(  2.756E+00 2.00E+02 9.76E+01 G  
                           569.32 1.096E+00 ?(  6.172E+00 1.59E+02 1.54E+01 G  
                           801.95 3.053E+00 ?(  2.153E+01 2.03E+02 8.69E+00 G  
                           563.24 3.082E-01 %   1.022E+01 1.28E+03 8.35E+00 G  
 
CS-137   I   5.0979E-02                                      1.10E+04             
                           661.66 5.098E-02 ?(  1.252E+00 9.63E+02 8.52E+01 G  
 
CE-139   F   9.8704E-02                                      1.38E+02             
                           165.85 9.870E-02 ?(  1.251E+00 3.70E+02 7.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:08:42 AMPage 11
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193609.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ba-140   I  -2.1331E+00                                      1.28E+01             
                           537.26-2.133E+00 ?(  4.867E+00 9.53E+01 2.44E+01 G  
                           162.66-2.430E+00 +   1.686E+01 2.04E+02 6.22E+00 G  
                           304.85-9.002E+00 +   5.210E+01 1.72E+02 4.29E+00 G  
 
La-140   I   2.6271E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  6.495E-01 1.00E+03 9.54E+01 G  
                           487.02-1.132E+00 &   4.146E+00 1.09E+02 4.55E+01 G  
                           328.76 1.497E+00 ?(  4.796E+00 9.48E+01 2.03E+01 G  
                           815.77 0.000E+00 -   6.835E+00 1.00E+03 2.33E+01 G  
 
CE-141   I  -7.0555E-01                                      3.25E+01             
                           145.44-7.055E-01 ?(  3.750E+00 1.59E+02 4.82E+01 G  
 
CE-144   I  -2.2100E+00                                      2.85E+02             
                           133.54-2.210E+00 ?(  1.429E+01 1.93E+02 1.11E+01 G  
 
PM-144   C   9.1101E-02                                      3.63E+02             
                           696.54 9.110E-02 ?(  1.247E+00 5.66E+02 9.90E+01 G  
                           618.06 0.000E+00 -   2.882E+00 1.00E+03 9.91E+01 G  
 
EU-152   F   6.3251E-01                                      4.94E+03             
                           121.78-4.175E-01 ?(  3.070E+00 2.16E+02 2.86E+01 G  
                           344.29 5.415E-01 ?(  5.654E+00 3.05E+02 2.65E+01 G  
                          1112.07 3.009E+00 ?(  1.565E+01 1.50E+02 1.36E+01 G  
                           778.92 1.259E-01 &   8.631E+00 2.75E+03 1.29E+01 G  
                           964.11-2.148E+00 &   1.579E+01 2.12E+02 1.46E+01 G  
                           244.69-5.163E+00 +   2.800E+01 1.62E+02 7.58E+00 G  
                          1408.00-3.611E-01 +   6.808E+00 8.43E+02 2.10E+01 GA 
 
EU-154   I   6.6334E-01                                      3.14E+03             
                           123.10 1.647E-01  (  1.972E+00 3.48E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   4.485E+00 1.00E+03 3.52E+01 G  
                           723.36 6.394E-01 ?(  7.394E+00 3.27E+02 2.02E+01 G  
                           873.23 3.874E-01 ?(  1.044E+01 7.33E+02 1.23E+01 G  
                          1004.77 2.008E+00 ?(  8.233E+00 1.18E+02 1.80E+01 G  
                           996.33-7.074E+00 +   1.981E+01 8.34E+01 1.06E+01 G  
 
HF-181   F  -6.0260E-01                                      4.24E+01             
                           482.00-6.026E-01 ?(  2.102E+00 1.04E+02 8.05E+01 G  
                           133.02-6.748E-01 +   3.585E+00 1.59E+02 4.33E+01 G  
                           345.83 0.000E+00 &   1.017E+01 1.00E+03 1.51E+01 G  
                           136.30 0.000E+00 +   2.767E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F   2.0054E+00                                      1.14E+02             
                          1121.30 1.681E+00 ?(  6.452E+00 1.12E+02 3.49E+01 G  
                          1221.41 2.424E+00 ?(  4.631E+00 8.81E+01 2.70E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:08:42 AMPage 12
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193609.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1189.05-8.280E+00 +   1.439E+01 8.13E+01 1.62E+01 G  
 
Hg-203   F  -4.9300E-01                                      4.66E+01             
                           279.20-4.930E-01 ?(  1.474E+00 8.93E+01 8.15E+01 G  
 
TL-208   N   3.3886E+00                                      6.98E+02             
                           583.02 3.389E+00 @(  5.451E-01 1.31E+01 8.45E+01 G  
                           277.28 2.146E+00 -   1.588E+01 2.15E+02 6.31E+00 G  
                           860.56 3.384E+00 ?(  9.963E+00 1.28E+02 1.24E+01 G  
 
PM-146   C   8.1001E-01                                      2.02E+03             
                           453.88 4.546E-01 ?(  1.468E+00 1.27E+02 6.50E+01 G  
                           747.16 1.290E+00 ?(  2.811E+00 9.20E+01 3.40E+01 G  
                           735.72 1.112E+00 ?(  4.763E+00 1.77E+02 2.25E+01 G  
 
Y-88     F  -2.5462E-01                                      1.07E+02             
                          1836.06-2.546E-01 ?(  1.408E+00 2.54E+02 9.92E+01 G  
                           898.04-4.049E-01 +   1.861E+00 2.02E+02 9.37E+01 G  
 
Cd-113m     -8.4585E+02                                      5.33E+03             
                           263.70-8.459E+02  (  1.421E+04 4.79E+02 6.00E-03   K
 
Cd-109   F   4.5787E+00                                      4.53E+02             
                                                            Derived Ave Activity  
                            88.04 4.579E+00 }(  4.037E+01 2.62E+02 3.79E+00 G  
 
Cf-251   T  -8.2461E-01                                      3.28E+05             
                           176.60-8.246E-01 ?(  5.023E+00 2.34E+02 1.70E+01 G  
                           227.00-1.968E+00 +   1.324E+01 2.56E+02 6.30E+00 GA 
 
Cf-249   T  -6.5970E-01                                      1.28E+05             
                           387.95-6.597E-01 ?(  2.362E+00 1.06E+02 6.60E+01 G  
                           333.44-8.079E-01 +   8.082E+00 2.90E+02 1.55E+01 G  
 
Sn-126      -4.2165E+00                                      3.65E+07             
                            87.57 5.991E-01 }   4.072E+00 1.05E+02 3.75E+01 GA 
                            64.28-4.216E+00 ?(  1.757E+01 1.25E+02 9.70E+00 G  
                            86.94 1.496E+00 }   1.705E+01 1.68E+02 9.04E+00 GA 
 
PB-210   N   9.4836E+00                                      8.14E+03             
                            46.54 9.484E+00  (P 3.097E+01 1.11E+02 4.25E+00 G  
 
PB-212   N   8.2596E+00                                      6.98E+02             
                           238.63 8.260E+00  (  1.037E+00 8.24E+00 4.33E+01 G  
                           300.03 2.104E+01 +   1.478E+01 3.16E+01 3.28E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:08:42 AMPage 13
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193609.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-214   N   8.3186E+00                                      5.84E+05             
                           351.93 8.052E+00  (  1.730E+00 1.25E+01 3.76E+01 G  
                           295.09 8.838E+00  (P 3.060E+00 1.65E+01 1.93E+01 G  
                           242.00 1.267E+01 +   8.959E+00 2.46E+01 7.43E+00 GA 
 
BI-207   C  -3.8397E-01                                      1.18E+04             
                          1063.66-3.840E-01 ?(  2.203E+00 2.56E+02 7.45E+01 G  
                           569.70-2.655E-02 %   1.066E+00 1.10E+03 9.77E+01 G  
 
BI-212   N  -6.1620E-01                                      6.98E+02             
                           727.17-6.162E-01 ?(  2.072E+01 9.43E+02 7.55E+00 G  
                           785.42-1.281E+00 %   9.691E+01 3.08E+03 1.28E+00 GA 
 
BI-214   N   7.4376E+00                                      5.84E+05             
                           609.31 7.438E+00  (P 2.396E+00 1.66E+01 4.61E+01 G  
                          1120.29 2.744E+00 -   1.205E+01 1.27E+02 1.51E+01 G  
                          1764.49 1.128E+01 +   4.376E+00 2.29E+01 1.54E+01 G  
 
BI-210M  T   4.5216E-01                                      1.10E+09             
                           265.83 4.522E-01 ?(  1.912E+00 1.24E+02 5.00E+01 G  
                           304.90-7.172E-01 +   7.804E+00 3.22E+02 2.80E+01 G  
 
AC-228   N   9.3560E+00                                      2.10E+03             
                           911.07 9.251E+00  (  2.271E+00 1.70E+01 2.90E+01 G  
                           968.97 3.430E+00 -   9.259E+00 8.03E+01 1.75E+01 G  
                           338.32 9.609E+00  (  4.909E+00 2.45E+01 1.20E+01 G  
                            93.35 5.742E+00 -   2.660E+01 1.38E+02 5.56E+00 XA 
 
TH-227   N  -7.1010E-01                                      7.95E+03             
                           256.24-7.101E-01 &(  1.297E+01 6.90E+02 7.00E+00 G  
                           235.97-2.648E+00 +   1.603E+01 1.80E+02 1.23E+01 G  
                            50.14-5.150E+00 +   2.203E+01 1.27E+02 8.00E+00 G  
 
TH-229   N  -5.3609E-01                                      2.68E+06             
                           193.51-5.361E-01 &(  1.830E+01 1.29E+03 4.40E+00 G  
                           210.85-2.910E+00 &   2.951E+01 3.87E+02 2.99E+00 G  
 
TH-234   N   7.5166E+00                                      1.63E+12             
                            92.59 7.556E+00  (P 1.673E+01 6.72E+01 5.58E+00 G  
                            63.29 7.459E+00  (P 2.363E+01 9.51E+01 3.81E+00 G  
 
PA-231   N  -1.3296E+01                                      1.20E+07             
                           302.65-1.330E+01 ?(  8.024E+01 1.80E+02 2.88E+00 G  
                           300.07-1.543E+01 +   9.687E+01 1.87E+02 2.46E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:08:42 AMPage 14
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193609.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-234   N   2.8547E-01                                      1.63E+12             
                           131.29-3.771E-01  (  6.371E+00 4.97E+02 1.80E+01 G  
                           946.02-4.199E-01 +   9.889E+00 9.88E+02 1.34E+01 G  
                           569.47 1.740E+00 ?(  1.174E+01 1.90E+02 8.20E+00 G  
                           883.24 0.000E+00 -   1.970E+01 1.00E+03 9.60E+00 G  
                           880.53 3.264E+00 ?   3.035E+01 2.65E+02 6.00E+00 GA 
 
PA-234M  N   3.9945E+01                                      1.63E+12             
                          1001.00 0.000E+00 ?(  2.794E+02 1.00E+03 8.37E-01 G  
                           766.41 1.537E+02 ?(  4.275E+02 8.24E+01 2.94E-01 G  
 
AM-241   T  -1.0414E+00                                      1.58E+05             
                            59.54-1.041E+00 ?(  4.478E+00 1.28E+02 3.59E+01 G  
 
Ir-192   F   2.1390E-01                                      7.40E+01             
                           316.49 0.000E+00  (  2.553E+00 1.00E+03 8.70E+01 G  
                           468.06 5.737E-01 ?(  2.029E+00 1.04E+02 5.18E+01 G  
                           308.44 0.000E+00 -   6.864E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F  -1.4869E-01                                      1.30E+01             
                           818.50-5.158E-01 ?(  1.795E+00 1.02E+02 1.00E+02 G  
                          1048.07-3.794E-02 %   1.642E+00 1.16E+03 8.00E+01 G  
                           340.57 6.341E-01 ?(  3.041E+00 1.41E+02 4.69E+01 G  
 
Np-239   T  -1.2389E+00                                      2.36E+00             
                           103.70 0.000E+00 +   5.458E+00 1.00E+03 2.40E+01 X  
                           106.13-1.239E+00 &(  5.971E+00 1.44E+02 2.27E+01 G  
                            99.50 1.766E+00 ?   8.507E+00 1.43E+02 1.50E+01 X  
 
Nd-147       2.9407E+00                                      1.11E+01             
                           531.00 2.941E+00 *(  6.944E+00 9.71E+01 1.30E+01 G  
                            91.10 0.000E+00 -   5.424E+00 1.00E+03 2.83E+01 G  
 
TL-210   N  -6.7875E-01                                      5.84E+05             
                           799.60-6.787E-01 &(  1.710E+00 7.55E+01 9.90E+01 G  
                           296.00-4.738E-01 +   3.038E+00 1.91E+02 7.90E+01 G  
                          1313.00 7.981E-01 +   4.721E+00 2.48E+02 2.10E+01 GA 
 
Kr-85    I   1.9564E+01                                      3.92E+03             
                           513.98 1.956E+01 ?(  4.711E+02 6.99E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:08:42 AMPage 15
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193609.An1            
                                                                                 
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       206.       -16.    -0.009   127.17  -5.150E+00   
 AM-241      59.54       286.       -19.    -0.011   128.22  -1.041E+00   
 BA-133      80.99        93.        16.     0.009   108.35   7.671E-01   
 EU-155      86.54       482.       -21.    -0.011   152.68  -1.045E+00   
 Gd-153      97.50       289.        17.     0.010   139.71   8.788E-01   
 Np-239      99.50       307.        18.     0.010   143.47   1.766E+00   
 Gd-153     103.20       324.         4.     0.002   693.88   2.523E-01   
 Np-239     106.13       354.       -19.    -0.010   143.74  -1.239E+00   
 EU-152     121.78       145.        -8.    -0.004   215.78  -4.175E-01   
 EU-154     123.10       120.         4.     0.002   348.19   1.647E-01   
 PA-234     131.29       248.        -4.    -0.002   496.66  -3.771E-01   
 HF-181     133.02       460.       -19.    -0.011   158.63  -6.748E-01   
 CE-144     133.54       479.       -16.    -0.009   192.76  -2.210E+00   
 CE-141     145.44       597.       -22.    -0.012   159.00  -7.055E-01   
 Ba-140     162.66       177.        -9.    -0.005   204.42  -2.430E+00   
 CE-139     165.85       158.         5.     0.003   370.40   9.870E-02   
 Cf-251     176.60       106.        -8.    -0.005   234.08  -8.246E-01   
 U-235      185.72       135.       -11.    -0.006   182.65  -3.667E-01  P
 TH-229     210.85        92.        -5.    -0.003   386.61  -2.910E+00   
 Cf-251     227.00        73.        -6.    -0.004   256.06  -1.968E+00   
 TH-227     235.97       419.       -16.    -0.009   180.41  -2.648E+00   
 EU-152     244.69       463.       -19.    -0.011   161.89  -5.163E+00   
 TH-227     256.24        73.        -2.    -0.001   689.72  -7.101E-01   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:08:42 AMPage 16
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193609.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cd-113m    263.70        61.        -2.    -0.001   479.16  -8.459E+02   
 BI-210M    265.83        77.        10.     0.006   124.31   4.522E-01   
 Hg-203     279.20       116.       -18.    -0.010    89.28  -4.930E-01   
 I-131      284.30        66.       -12.    -0.007   129.90  -4.502E+00   
 TL-210     296.00       448.       -16.    -0.009   191.06  -4.738E-01   
 PA-231     300.07       432.       -16.    -0.009   187.05  -1.543E+01   
 PA-233     300.18       416.       -16.    -0.009   183.60  -6.124E+00   
 PA-231     302.65       400.       -16.    -0.009   179.74  -1.330E+01   
 BA-133     302.85       384.       -16.    -0.009   176.16  -2.091E+00   
 Ba-140     304.85       368.       -16.    -0.009   172.29  -9.002E+00   
 BI-210M    304.90       352.        -8.    -0.005   322.15  -7.172E-01   
 CR-51      320.08       361.       -17.    -0.009   163.68  -4.202E+00   
 La-140     328.76        57.        12.     0.007    94.82   1.497E+00   
 Cf-249     333.44        96.        -5.    -0.003   290.17  -8.079E-01   
 Cs-136     340.57       121.        11.     0.006   141.42   6.341E-01   
 EU-152     344.29       133.         5.     0.003   304.71   5.415E-01   
 BA-133     356.00       165.         5.     0.003   392.40   2.051E-01   
 I-131      364.48        36.         3.     0.002   395.81   1.022E-01   
 BA-133     383.84       104.       -15.    -0.008   100.23  -4.814E+00   
 Cf-249     387.95       119.       -15.    -0.008   106.35  -6.597E-01   
 SN-113     391.69       123.        13.     0.007   122.50   6.030E-01   
 AG-108M    433.94        24.         8.     0.004   125.00   2.805E-01   
 PM-146     453.88        32.         9.     0.005   127.50   4.546E-01   
 SB-125     463.37        25.         9.     0.005    86.64   2.803E+00   
 Ir-192     468.06        37.         9.     0.005   103.62   5.737E-01   
 BE-7       477.60        72.         5.     0.003   261.86   1.514E+00   
 HF-181     482.00       100.       -14.    -0.008   103.51  -6.026E-01   
 La-140     487.02       123.       -15.    -0.008   108.75  -1.132E+00   
 RU-103     497.05        44.       -15.    -0.008    90.53  -5.793E-01   
 RH-106     511.86        53.        76.     0.042    17.85   1.360E+01   
 Kr-85      513.98       132.         2.     0.001   698.54   1.956E+01   
 Nd-147     531.00        22.        10.     0.006    97.07   2.941E+00   
 Ba-140     537.26        39.       -14.    -0.008    95.27  -2.133E+00   
 CS-134     569.32        22.         4.     0.002   159.33   1.096E+00   
 PA-234     569.47        22.         4.     0.002   189.61   1.740E+00   
 SB-125     600.50       167.        10.     0.005   190.94   2.201E+00   
 SB-124     602.73       177.        10.     0.005   195.96   4.019E-01   
 CS-134     604.71       185.        10.     0.005   200.17   4.059E-01   
 RU-103     610.30       195.         8.     0.004   249.99   5.685E+00   
 SB-125     635.89        17.         3.     0.001   229.13   9.950E-01   
 I-131      636.97        18.         3.     0.002   220.88   1.673E+00   
 CS-137     661.66        22.         1.     0.001   962.64   5.098E-02   
 PM-144     696.54        28.         2.     0.001   565.69   9.110E-02   
 NB-94      702.63        28.        -7.    -0.004   164.75  -3.245E-01   
 SB-124     722.79        22.         9.     0.005    80.04   3.902E+00   
 AG-108M    722.94        31.         9.     0.005    92.74   4.644E-01   
 EU-154     723.36        40.         3.     0.002   327.00   6.394E-01   
 BI-212     727.17        44.        -1.    -0.001   943.40  -6.162E-01   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:08:42 AMPage 17
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193609.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PM-146     735.72        19.         5.     0.003   177.22   1.112E+00   
 PM-146     747.16        14.         9.     0.005    91.97   1.290E+00   
 ZR-95      756.73        19.         3.     0.002   280.36   2.931E-01   
 AG-110M    763.94        70.       -19.    -0.010    67.47  -4.040E+00   
 NB-95      765.79        67.        13.     0.007    95.37   6.133E-01   
 PA-234M    766.41        25.         9.     0.005    82.40   1.537E+02   
 CS-134     795.87        34.         2.     0.001   418.33   1.161E-01   
 TL-210     799.60        45.       -13.    -0.007    75.46  -6.787E-01   
 CS-134     801.95        56.         5.     0.003   203.21   3.053E+00   
 Cs-136     818.50        49.       -10.    -0.006   102.46  -5.158E-01   
 MN-54      834.85        33.       -15.    -0.008    86.69  -7.541E-01   
 Co-56      846.77        15.         6.     0.003   147.67   3.119E-01   
 NB-94      871.10        12.         8.     0.005    69.91   4.301E-01   
 EU-154     873.23        21.         1.     0.000   733.35   3.874E-01   
 PA-234     880.53        45.         4.     0.002   264.89   3.264E+00   
 Sc-46      889.28        36.        10.     0.006    90.52   5.396E-01   
 Y-88       898.04        40.        -7.    -0.004   202.20  -4.049E-01   
 AG-110M    937.49        25.       -11.    -0.006   104.38  -1.790E+00   
 PA-234     946.02        20.        -1.    -0.001   988.26  -4.199E-01   
 EU-152     964.11        66.        -6.    -0.003   212.42  -2.148E+00   
 EU-154     996.33        51.       -13.    -0.007    83.38  -7.074E+00   
 EU-154    1004.77        23.         6.     0.003   118.18   2.008E+00   
 Co-56     1037.84        11.         7.     0.004   107.76   3.125E+00   
 RH-106    1050.36        38.       -17.    -0.009    87.50  -6.480E+01   
 BI-207    1063.66        27.        -5.    -0.003   255.75  -3.840E-01   
 Ga-68     1077.40        16.        -5.    -0.003   187.26  -1.533E+01   
 FE-59     1099.25        27.        -6.    -0.003   211.36  -6.301E-01   
 EU-152    1112.07        44.         6.     0.004   150.36   3.009E+00   
 ZN-65     1115.55        51.         6.     0.004   160.04   8.145E-01   
 Sc-46     1120.55        37.         7.     0.004   138.40   4.146E-01   
 CO-60     1173.24         5.         7.     0.004    87.76   4.399E-01   
 NA-22     1274.53        17.         1.     0.001   591.61   7.024E-02   
 FE-59     1291.60        17.        -1.    -0.001   972.11  -1.642E-01   
 TL-210    1313.00         6.         2.     0.001   248.05   7.981E-01   
 CO-60     1332.50        17.        -1.    -0.001   972.11  -7.266E-02   
 AG-110M   1384.30        23.        -7.    -0.004   171.90  -2.054E+00   
 EU-152    1408.00        12.        -1.    -0.001   842.61  -3.611E-01   
 SB-124    1690.98         6.        -2.    -0.001   275.72  -4.305E-01   
 Y-88      1836.06         7.        -3.    -0.001   254.34  -2.546E-01   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:08:42 AMPage 18
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193609.An1            
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    1.5135E+00    1.5140E+00    2.619E+02%                1.37E+01
 NA-22  #A    7.0242E-02    7.0243E-02    5.916E+02%                1.54E+00
 K-40         2.2402E+02    2.2402E+02    5.717E+00%                5.40E+00
 Sc-46  #A    4.7702E-01    4.7711E-01    8.269E+01%                1.65E+00
 CR-51  #A   -4.1997E+00   -4.2021E+00    1.637E+02%                2.31E+01
 MN-54  #A   -7.5405E-01   -7.5408E-01    8.669E+01%                1.51E+00
 FE-59  #A   -6.2991E-01   -6.3014E-01    2.114E+02%                2.98E+00
 Co-56  #A    6.6020E-01    6.6034E-01    9.140E+01%                1.08E+00
 CO-57  #A    0.0000E+00    0.0000E+00    7.071E+02%                1.05E+00
 CO-58  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.59E+00
 CO-60  #A    1.8352E-01    1.8352E-01    8.776E+01%                1.59E+00
 ZN-65  #A    8.1448E-01    8.1454E-01    1.600E+02%                4.50E+00
 NB-94  #A    5.6592E-02    5.6592E-02    6.991E+01%                1.27E+00
 ZR-95  #A    2.9307E-01    2.9315E-01    2.804E+02%                2.01E+00
 NB-95  #A    6.1319E-01    6.1335E-01    9.537E+01%                1.97E+00
 RU-103 #A   -5.7903E-01   -5.7927E-01    9.053E+01%                1.30E+00
 RH-106 #A    5.5747E-01    5.5749E-01    1.516E+03%                2.89E+01
 AG-108M#A    3.7264E-01    3.7264E-01    7.782E+01%                8.96E-01
 AG-110M#A    0.0000E+00    0.0000E+00    1.000E+03%                2.61E+00
 SN-113 #A    6.0292E-01    6.0301E-01    1.225E+02%                2.50E+00
 SB-124 #A    7.4857E-01    7.4877E-01    8.004E+01%                2.67E+00
 SB-125 #A    1.1541E+00    1.1541E+00    8.664E+01%                3.25E+00
 I-131  #A    2.2844E-01    2.2890E-01    2.209E+02%                1.04E+00
 Gd-153 #A    6.1513E-01    6.1517E-01    1.397E+02%                4.12E+00
 Ga-68  #A   -1.0888E+01   -1.5330E+01    1.873E+02%                6.55E+01
 Tc-99m #A    0.0000E+00    0.0000E+00    1.000E+03%                2.00E+00
 BA-133 #A    2.0510E-01    2.0510E-01    3.924E+02%                2.75E+00
 CS-134 #A    4.4854E-01    4.4855E-01    1.327E+02%                1.73E+00
 CS-137 #A    5.0979E-02    5.0979E-02    9.626E+02%                1.25E+00
 CE-139 #A    9.8692E-02    9.8704E-02    3.704E+02%                1.25E+00
 Ba-140 #A   -2.1304E+00   -2.1331E+00    9.527E+01%                4.87E+00
 La-140 #A    2.6237E-01    2.6271E-01    9.482E+01%                6.50E-01
 CE-141 #A   -7.0520E-01   -7.0555E-01    1.590E+02%                3.75E+00
 CE-144 #A   -2.2099E+00   -2.2100E+00    1.928E+02%                1.43E+01
 PM-144 #A    9.1097E-02    9.1101E-02    5.657E+02%                1.25E+00
 EU-152 #A    6.3250E-01    6.3251E-01    1.342E+02%                3.07E+00
 EU-154 #A    6.6334E-01    6.6334E-01    1.182E+02%                1.97E+00
 EU-155 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.13E+00
 HF-181 #A   -6.0237E-01   -6.0260E-01    1.035E+02%                2.10E+00
 Ta-182 #A    2.0051E+00    2.0054E+00    7.143E+01%                6.45E+00
 Hg-203 #A   -4.9283E-01   -4.9300E-01    8.928E+01%                1.47E+00
 TL-208       3.3886E+00    3.3886E+00    1.307E+01%                5.45E-01
 PM-146 #A    8.1000E-01    8.1001E-01    7.897E+01%                1.47E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:08:42 AMPage 19
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193609.An1            
                                                                                 
 Y-88   #A   -2.5458E-01   -2.5462E-01    2.543E+02%                1.41E+00
 Cd-113m#A   -8.4585E+02   -8.4585E+02    4.792E+02%                1.42E+04
 Cd-109 #A    4.5786E+00    4.5787E+00    2.620E+02%                4.04E+01
 Cf-251 #A   -8.2461E-01   -8.2461E-01    2.341E+02%                5.02E+00
 Cf-249 #A   -6.5970E-01   -6.5970E-01    1.064E+02%                2.36E+00
 Sn-126  A   -4.2165E+00   -4.2165E+00    1.246E+02%                1.76E+01
 PB-210  A    9.4836E+00    9.4836E+00    1.112E+02%                3.10E+01
 PB-212       8.2594E+00    8.2596E+00    8.235E+00%                1.04E+00
 PB-214       8.3186E+00    8.3186E+00    1.033E+01%                1.73E+00
 BI-207 #A   -3.8397E-01   -3.8397E-01    2.558E+02%                2.20E+00
 BI-212 #A   -6.1618E-01   -6.1620E-01    9.434E+02%                2.07E+01
 U-235  #A    0.0000E+00    0.0000E+00    7.071E+02%                1.50E+01
 BI-214       7.4376E+00    7.4376E+00    1.663E+01%                2.40E+00
 BI-210M#A    4.5216E-01    4.5216E-01    1.243E+02%                1.91E+00
 AC-228       9.3559E+00    9.3560E+00    1.489E+01%                2.27E+00
 TH-227 #A   -7.1010E-01   -7.1010E-01    6.897E+02%                1.30E+01
 TH-229 #A   -5.3609E-01   -5.3609E-01    1.291E+03%                1.83E+01
 TH-234  A    7.5166E+00    7.5166E+00    5.824E+01%                1.67E+01
 PA-231 #A   -1.3296E+01   -1.3296E+01    1.797E+02%                8.02E+01
 PA-233 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.11E+00
 PA-234 #A    2.8547E-01    2.8547E-01    1.896E+02%                6.37E+00
 PA-234M#A    3.9945E+01    3.9945E+01    8.240E+01%                2.79E+02
 AM-241 #A   -1.0414E+00   -1.0414E+00    1.282E+02%                4.48E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.34E+01
 Ir-192 #A    2.1385E-01    2.1390E-01    1.036E+02%                2.55E+00
 Cs-136 #A   -1.4850E-01   -1.4869E-01    8.732E+01%                1.80E+00
 Np-239 #A   -1.2305E+00   -1.2389E+00    1.437E+02%                5.97E+00
 Nd-147 #A    2.9364E+00    2.9407E+00    9.707E+01%                6.94E+00
 TL-210 #A   -6.7875E-01   -6.7875E-01    7.546E+01%                1.71E+00
 Kr-85  #A    1.9564E+01    1.9564E+01    6.985E+02%                4.71E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.1 keV)     2.608E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.1 keV) 2.6077698E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 5_Gamma_20193293 
-----------------------------------------------------------------------------                      
   Sample Description: 452318_Gamma_160-36453-B-2-B 
             Detector: Detector # 5       
             Batch ID: 452318                 
    Work Order Number: Gamma   
           Lot Number: 160-36453-B-2-B
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2019 03:40       Live Time: 1800   sec
     Acquisition Time: 12/18/2019 03:40:36    Real Time: 1805   sec
        Analysis Time: 12/18/2019 04:11       Dead Time: 0.30   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 5_Soil_TunaCan.Clb
  Efficiency Cal Desc: 5_Soil_TunaCan_90099_032612
  Efficiency Cal Date: 3/27/2012 17:20
      Energy Cal Date: 2/28/2012 19:35                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 5_2019-12-07_1448.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       3.555E+00           95.4     3.392E+00    3.397E+00    1.154E+01
NA-22      1.262E+00           27.7     3.501E-01    3.557E-01    7.156E-01
K-40       2.226E+02            6.9     1.527E+01    1.905E+01    1.076E+01
Sc-46      1.195E-02         7162.3     8.562E-01    8.562E-01    3.014E+00
CR-51      4.002E-01          931.1     3.726E+00    3.726E+00    1.305E+01
MN-54     -2.122E-02         2119.3     4.497E-01    4.497E-01    1.384E+00
FE-59      9.001E-01           92.4     8.321E-01    8.333E-01    1.991E+00
Co-56      4.106E-02         1347.1     5.531E-01    5.531E-01    1.405E+00
CO-57      2.732E-01          184.5     5.040E-01    5.042E-01    8.899E-01
CO-58     -3.873E-01          112.8     4.370E-01    4.374E-01    1.850E+00
CO-60      9.361E-01           35.4     3.311E-01    3.344E-01    7.427E-01
ZN-65      0.000E+00         1.#INF     6.415E-01    6.415E-01    7.101E+00
NB-94      4.977E-01           95.8     4.767E-01    4.774E-01    1.179E+00
ZR-95     -3.834E-02         2555.4     9.797E-01    9.797E-01    2.543E+00
NB-95     -6.635E-02         1109.9     7.365E-01    7.365E-01    2.589E+00
RU-103    -7.363E-02          561.9     4.138E-01    4.138E-01    1.155E+00
RH-106     4.789E+00           94.9     4.545E+00    4.551E+00    1.306E+01
AG-108M    3.013E-01          132.2     3.984E-01    3.987E-01    1.026E+00
AG-110M    6.437E-01           40.8     2.628E-01    2.649E-01    4.106E+00
SN-113    -6.248E-01          123.7     7.727E-01    7.734E-01    2.623E+00
SB-124    -1.265E-01          109.0     1.378E-01    1.380E-01    3.759E+00
SB-125     8.198E-02          116.0     9.509E-02    9.518E-02    4.419E+00
I-131      5.996E-01          100.5     6.023E-01    6.031E-01    8.566E-01
Gd-153     6.239E-01          111.3     6.946E-01    6.957E-01    2.602E+00
Ga-68      2.984E+00          857.3     2.558E+01    2.558E+01    6.194E+01
Tc-99m     1.034E-01          318.3     3.290E-01    3.290E-01    1.125E+00
BA-133    -1.973E-01          490.2     9.669E-01    9.670E-01    3.314E+00
CS-134     1.156E+00           41.6     4.812E-01    4.848E-01    1.707E+00
CS-137    -9.764E-01           93.3     9.111E-01    9.125E-01    2.111E+00
CE-139     2.796E-01          108.6     3.037E-01    3.049E-01    1.027E+00
Ba-140    -2.667E+00           93.5     2.493E+00    2.497E+00    6.207E+00
La-140     5.921E-01           47.5     2.813E-01    2.830E-01    9.063E-01
CE-141    -3.116E-01          211.1     6.577E-01    6.579E-01    2.234E+00
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CE-144    -2.468E+00          137.2     3.385E+00    3.387E+00    1.137E+01
PM-144    -5.903E-02         1045.6     6.172E-01    6.172E-01    1.563E+00
EU-152     1.025E+00          116.0     1.189E+00    1.190E+00    2.926E+00
EU-154     7.442E-01           78.3     5.828E-01    5.841E-01    2.110E+00
EU-155     1.033E-01          110.0     1.136E-01    1.138E-01    5.588E+00
HF-181     3.010E-01          172.3     5.185E-01    5.187E-01    1.801E+00
Ta-182     1.791E+00           31.6     5.665E-01    5.735E-01    1.034E+01
Hg-203    -3.907E-02         1026.8     4.012E-01    4.012E-01    1.407E+00
TL-208     3.159E+00           13.7     4.339E-01    4.638E-01    4.392E-01
PM-146    -3.130E-02         1852.6     5.799E-01    5.799E-01    1.620E+00
Y-88      -3.639E-02         1836.7     6.685E-01    6.685E-01    9.809E-01
Cd-113m    3.704E+03           99.7     3.694E+03    3.701E+03    1.261E+04
Cd-109     6.326E+00          164.0     1.037E+01    1.038E+01    3.490E+01
Cf-251    -1.853E+00          104.8     1.942E+00    1.949E+00    5.243E+00
Cf-249     4.737E-01          126.2     5.979E-01    5.984E-01    2.045E+00
Sn-126     3.121E+00          125.7     3.924E+00    3.927E+00    1.322E+01
PB-210     2.718E+01           33.3     9.040E+00    9.180E+00    2.453E+01
PB-212     6.293E+00           12.3     7.721E-01    8.728E-01    1.784E+00
PB-214     7.807E+00           12.9     1.006E+00    1.085E+00    2.212E+00
BI-207     6.286E-01          131.8     8.283E-01    8.289E-01    1.983E+00
BI-212     3.752E-01         1835.2     6.885E+00    6.885E+00    2.477E+01
U-235     -2.572E+00          115.4     2.968E+00    2.971E+00    9.971E+00
BI-214     1.267E+01           12.7     1.614E+00    1.743E+00    2.812E+00
BI-210M   -5.454E-02         1012.5     5.523E-01    5.523E-01    1.953E+00
AC-228     6.330E+00           33.9     2.147E+00    2.172E+00    5.180E+00
TH-227     5.498E-01          148.9     8.185E-01    8.192E-01    1.310E+01
TH-229    -8.139E+00          102.9     8.371E+00    8.396E+00    2.257E+01
TH-234    -7.885E-01          959.8     7.568E+00    7.568E+00    2.572E+01
PA-231    -1.466E+01          155.3     2.276E+01    2.278E+01    7.667E+01
PA-233     1.070E+00          161.6     1.730E+00    1.731E+00    5.839E+00
PA-234     4.697E-01           79.4     3.729E-01    3.737E-01    6.517E+00
PA-234M    1.648E+01           94.3     1.554E+01    1.557E+01    3.449E+02
AM-241    -3.721E-01          211.9     7.884E-01    7.886E-01    3.028E+00
Np-237     3.110E+00           99.0     3.077E+00    3.082E+00    1.027E+01
Ir-192     3.823E-01           92.8     3.547E-01    3.554E-01    1.200E+00
Cs-136     2.284E-01           74.0     1.691E-01    1.696E-01    2.026E+00
Np-239    -1.070E+00          152.1     1.628E+00    1.629E+00    5.472E+00
Nd-147     4.622E-01          167.4     7.738E-01    7.743E-01    7.650E+00
TL-210     3.141E-01          154.0     4.838E-01    4.841E-01    1.701E+00
Kr-85      5.622E+01          224.0     1.259E+02    1.260E+02    4.356E+02
-----------------------------------------------------------------------------
Total      4.104E+03

      Analyst: Justin Banner
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:11:09 AMPage  1
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193293.An1             
                                                                                 
 Sample description                                             
      452318_Gamma_160-36453-B-2-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_Gamma_20193293.An1

 Acquisition information
        Start time:                 12/18/2019 3:40:36 AM
        Live time:               1800
        Real time:               1805
        Dead time:                  0.30 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:11:09 AMPage  2
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193293.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2019 3:40:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2019-12-07_1448.PBC
                                                 12/7/2019 2:48:46 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1736

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.70       37.  33.26   0.70  1.798E-02    46.54   4.250  2.718E+01 PB210 
    63.23       36.  46.47   0.60  2.710E-02    63.29   3.810    PBC<MDA TH234 
    64.28       15. 125.71   0.80  2.757E-02    64.28   9.700    PBC<MDA Sn126 
    74.69       88.  16.28   0.81  3.147E-02
    77.12      118.  13.79   0.82  3.219E-02
    86.49       25.  98.95   0.82  3.435E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.327E+00 EU155 
    86.54       17. 151.71   0.82  3.436E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  8.941E-01 EU155 
                                                86.94   9.040  3.030E+00 Sn126 
    86.94       17. 155.49   0.83  3.443E-02    86.54  30.700    PBC<MDA EU155 
                                                86.94   9.040  3.031E+00 Sn126 
    87.57       17. 159.09   0.83  3.454E-02    87.57  37.500    PBC<MDA Sn126 
    88.04       15. 164.00   0.83  3.462E-02    88.04   3.790    PBC<MDA Cd109 
    91.10       15. 167.41   0.83  3.508E-02    91.10  28.300    PBC<MDA Nd147 
    92.59       -3. 959.82   0.83  3.527E-02    92.59   5.584    PBC<MDA TH234 
    93.23       16. 171.56   0.83  3.536E-02    93.35   5.561    PBC<MDA AC228 
    97.50        8. 187.69   0.84  3.577E-02    97.50  30.000    PBC<MDA Gd153 
    99.50       13. 112.53   0.84  3.592E-02    99.50  15.000    PBC<MDA Np239 
   103.20       13. 119.83   0.84  3.612E-02   103.20  21.800    PBC<MDA Gd153 
   121.78        3. 494.12   0.86  3.584E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  5.738E-02 CO57  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:11:09 AMPage  3
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193293.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   122.06        4. 370.92   0.86  3.582E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  6.946E-02 CO57  
   136.47       13. 184.47   0.88  3.457E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.906E+00 CO57  
   140.51        6. 318.31   0.88  3.411E-02   140.51  89.300    PBC<MDA Tc99m 
   165.85       13. 108.61   0.91  3.133E-02   165.85  79.900    PBC<MDA CE139 
   185.72       44.  35.79   0.93  2.854E-02   185.72  54.000  1.574E+00 U235  
   210.85        8. 190.16   0.95  2.569E-02   210.85   2.990    PBC<MDA TH229 
   235.97       11. 205.66   0.98  2.341E-02   235.97  12.300    PBC<MDA TH227 
   238.47      113.  15.05   0.66  2.321E-02   238.63  43.300  6.251E+00 PB212 
   241.99       33.  31.94   0.98  2.293E-02   242.00   7.430  1.087E+01 PB214 
   244.69       11. 207.44   0.98  2.272E-02   244.69   7.580    PBC<MDA EU152 
   263.70        9.  99.72   1.00  2.135E-02   263.70   0.006    PBC<MDA Cd113m
   277.28       11.  95.32   1.02  2.048E-02   277.28   6.310    PBC<MDA TL208 
   284.30        4. 328.22   1.02  2.006E-02   284.30   6.140    PBC<MDA I131  
   295.16       55.  21.66   1.02  1.945E-02   295.09  19.300  8.144E+00 PB214 
   312.01       13. 161.62   1.05  1.857E-02   312.01  36.000    PBC<MDA PA233 
   316.49       11.  92.77   1.05  1.835E-02   316.49  87.040    PBC<MDA Ir192 
   320.08        1. 931.07   1.06  1.818E-02   320.08   9.940    PBC<MDA CR51  
   338.55       20.  30.56   0.68  1.735E-02   338.32  12.010    PBC<MDA AC228 
   344.29        9. 115.99   1.08  1.711E-02   344.29  26.500    PBC<MDA EU152 
   351.90       87.  13.96   1.14  1.680E-02   351.93  37.600  7.633E+00 PB214 
   364.48        8. 100.46   1.10  1.632E-02   364.48  81.700    PBC<MDA I131  
   383.84        9. 117.61   1.12  1.563E-02   383.84   8.940    PBC<MDA BA133 
   387.95        9. 126.22   1.12  1.549E-02   387.95  66.000    PBC<MDA Cf249 
   433.94        7. 132.20   1.16  1.411E-02   433.94  90.480    PBC<MDA AG108M
   463.37        7. 134.01   1.19  1.336E-02   463.37  10.470    PBC<MDA SB125 
   477.60        9.  95.40   1.20  1.303E-02   477.60  10.520    PBC<MDA BE7   
   482.00        6. 172.27   1.21  1.293E-02   482.00  80.500    PBC<MDA HF181 
   511.86       14.  82.68   2.48  1.230E-02   511.86  20.000    PBC<MDA RH106 
   513.98        5. 223.96   1.24  1.226E-02   513.98   0.430    PBC<MDA Kr85  
   569.32       15.  41.63   1.29  1.125E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  9.033E+00 PA234 
                                               569.70  97.740  7.581E-01 BI207 
   582.75       53.  13.74   1.00  1.103E-02   583.02  84.500  3.159E+00 TL208 
   609.38      106.  12.74   0.80  1.063E-02   609.31  46.090  1.196E+01 BI214 
                                               610.30   5.750  9.601E+01 RU103 
   621.92        1. 717.85   1.33  1.045E-02   621.92   9.930    PBC<MDA RH106 
   636.97        4. 175.97   1.34  1.025E-02   636.97   7.170    PBC<MDA I131  
   702.63        8.  95.80   1.40  9.438E-03   702.63  97.900    PBC<MDA NB94  
   722.79        7. 109.66   1.42  9.217E-03   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  4.867E-01 AG108M
                                               723.36  20.220  2.187E+00 EU154 
   766.41       10.  94.31   1.45  8.776E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  2.175E+02 PA234M
   778.92        2. 398.21   1.46  8.657E-03   778.92  12.940    PBC<MDA EU152 
   785.42        7. 126.25   1.47  8.597E-03   785.42   1.280    PBC<MDA BI212 
   795.87        7.  99.61   1.48  8.503E-03   795.87  85.530    PBC<MDA CS134 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:11:09 AMPage  4
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193293.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   799.60        5. 154.01   1.48  8.469E-03   799.60  98.960    PBC<MDA TL210 
   861.33        4. 225.63   1.53  7.963E-03   860.56  12.420    PBC<MDA TL208 
   911.08       28.  33.92   1.57  7.591E-03   911.07  29.000  7.163E+00 AC228 
   946.02        6.  92.93   1.60  7.355E-03   946.02  13.400    PBC<MDA PA234 
   969.37       11.  85.53   1.61  7.209E-03   968.97  17.460    PBC<MDA AC228 
  1004.77        9. 118.80   1.64  6.992E-03  1004.77  18.010    PBC<MDA EU154 
  1048.07        6.  74.01   1.67  6.749E-03  1048.07  80.000    PBC<MDA Cs136 
  1050.36        6.  94.89   1.67  6.736E-03  1050.36   1.560    PBC<MDA RH106 
  1063.66        6. 131.77   1.68  6.666E-03  1063.66  74.500    PBC<MDA BI207 
  1077.40        1. 857.32   1.69  6.594E-03  1077.40   3.300    PBC<MDA Ga68  
  1099.25        6.  92.44   1.71  6.484E-03  1099.25  56.500    PBC<MDA FE59  
  1119.96       22.  29.08   1.31  6.381E-03  1120.29  15.100  1.271E+01 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1189.05       10.  31.62   1.77  6.069E-03  1189.05  16.200  5.650E+00 Ta182 
  1274.53       13.  27.74   1.83  5.725E-03  1274.53  99.940  1.262E+00 NA22  
                                              1274.54  35.190  3.585E+00 EU154 
  1313.00        6. 101.72   1.85  5.583E-03  1313.00  21.000    PBC<MDA TL210 
  1332.50        9.  35.37   1.87  5.514E-03  1332.50  99.980  9.361E-01 CO60  
  1384.30        6.  40.82   1.90  5.340E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00        5. 121.64   1.91  5.264E-03  1408.00  21.005    PBC<MDA EU152 
  1460.51      218.   6.86   1.35  5.104E-03  1460.83  10.670  2.226E+02 K40   
  1596.21        5.  47.51   2.02  4.736E-03  1596.21  95.400    PBC<MDA La140 
  1764.56       18.  27.92   2.11  4.351E-03  1764.49  15.400  1.473E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   252.51    63.23        65.        52. 1.919E+03   30.88   0.595  -        
   298.37    74.68        58.        88. 2.789E+03   16.28   0.812  -       D
   308.11    77.11        72.       118. 3.655E+03   13.79   0.815  -      sD

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:11:09 AMPage  5
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193293.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.32    46.70        44.        37.     0.021    33.26   0.699 
 TH-227    200.11    50.14        75.        -8.    -0.005   149.05   0.787s
 AM-241    237.72    59.54       101.        -6.    -0.003   211.86   0.797s
 TH-234    252.74    63.29       221.       -18.    -0.010    77.91   0.801s
 Sn-126    256.71    64.28       171.        15.     0.008   125.71   0.802s
 BA-133    323.61    80.99       140.       -14.    -0.008   113.15   0.819s
 Np-237    345.63    86.49       298.        25.     0.014    98.95   0.825s
 EU-155    345.84    86.54       323.        17.     0.009   151.71   0.825s
 Sn-126    347.43    86.94       340.        17.     0.009   155.49   0.825s
 Sn-126    349.95    87.57       357.        17.     0.009   159.09   0.826s
 Cd-109    351.83    88.04       293.        15.     0.008   164.00   0.826s
 Nd-147    364.08    91.10       308.        15.     0.008   167.41   0.829s
 TH-234    370.05    92.59       360.        -3.    -0.002   959.82   0.831s
 AC-228    373.09    93.35       350.        16.     0.009   171.56   0.832s
 Gd-153    389.70    97.50       104.         8.     0.004   187.69   0.836s
 Np-239    397.71    99.50       101.        13.     0.007   112.53   0.838 
 Gd-153    412.52   103.20       117.        13.     0.007   119.83   0.842s
 EU-155    420.98   105.31       255.       -14.    -0.008   159.24   0.844s
 Np-239    424.25   106.13       282.       -16.    -0.009   152.08   0.845s
 EU-152    486.90   121.78       121.         3.     0.002   494.12   0.861s
 CO-57     488.03   122.06        99.         4.     0.002   370.92   0.861s
 EU-154    492.18   123.10       128.       -16.    -0.009   102.07   0.862s
 PA-234    524.99   131.29       235.       -17.    -0.010   128.73   0.871s
 HF-181    531.91   133.02       252.       -17.    -0.010   132.92   0.872s
 CE-144    533.97   133.54       269.       -17.    -0.010   137.16   0.873 
 HF-181    545.02   136.30       286.       -10.    -0.006   236.90   0.876s
 CO-57     545.72   136.47       267.        13.     0.007   184.47   0.876s
 Tc-99m    561.88   140.51       150.         6.     0.003   318.31   0.880 
 U-235     574.99   143.79       186.       -17.    -0.010   115.40   0.883s
 CE-141    581.61   145.44       178.        -9.    -0.005   211.09   0.885s
 Ba-140    650.54   162.66       126.        -2.    -0.001   796.87   0.902s
 CE-139    663.32   165.85        87.        13.     0.007   108.61   0.905s
 Cf-251    706.34   176.60        93.       -17.    -0.009   104.80   0.916s
 U-235     742.85   185.72        63.        44.     0.024    35.79   0.925s
 TH-229    774.03   193.51       100.       -18.    -0.010   102.85   0.933s
 U-235     821.35   205.33        74.       -10.    -0.006   258.42   0.945 
 TH-229    843.44   210.85        77.         8.     0.005   190.16   0.950s
 Cf-251    908.08   227.00        57.        -3.    -0.001   506.06   0.966s
 TH-227    943.98   235.97       262.        11.     0.006   205.66   0.975s
 PB-212    954.64   238.63        40.       114.     0.063    12.27   0.978D
 PB-214    968.10   242.00        40.        33.     0.019    31.94   0.981D
 EU-152    978.89   244.69       272.        11.     0.006   207.44   0.984s
 TH-227   1025.11   256.24        51.        -6.    -0.004   215.34   0.995 
 Cd-113m  1054.97   263.70        32.         9.     0.005    99.72   1.002s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:11:09 AMPage  6
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193293.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   1109.33   277.28        50.        11.     0.006    95.32   1.016 
 I-131    1137.41   284.30        40.         4.     0.002   328.22   1.022s
 PB-214   1180.87   295.16        28.        55.     0.031    21.66   1.017 
 TL-210   1184.24   296.00       303.       -14.    -0.008   173.18   1.034s
 PB-212   1200.37   300.03       289.       -15.    -0.008    81.44   1.038 
 PA-231   1200.53   300.07       274.       -14.    -0.008   164.30   1.038s
 PA-233   1200.97   300.18       260.       -14.    -0.008   160.03   1.038s
 PA-231   1210.86   302.65       245.       -14.    -0.008   155.29   1.040s
 BA-133   1211.66   302.85       249.        -8.    -0.004   287.26   1.040s
 Ba-140   1219.66   304.85       257.         0.     0.000  1000.00   1.042s
 BI-210M  1219.85   304.90       257.         0.     0.000  1000.00   1.042s
 Ir-192   1234.03   308.44       257.         0.     0.000  1000.00   1.046s
 PA-233   1248.32   312.01       210.        13.     0.007   161.62   1.049s
 Ir-192   1266.25   316.49        46.        11.     0.006    92.77   1.053s
 CR-51    1280.63   320.08        73.         1.     0.001   931.07   1.057s
 La-140   1315.35   328.76        40.        -2.    -0.001   513.39   1.065s
 AC-228   1353.61   338.32        92.         7.     0.004   212.02   1.074s
 Cs-136   1362.62   340.57        99.         0.     0.000  1000.00   1.077s
 EU-152   1377.49   344.29        52.         9.     0.005   115.99   1.080s
 HF-181   1383.66   345.83       103.        -8.    -0.005   178.65   1.082s
 PB-214   1407.94   351.90        23.        87.     0.048    13.96   1.136 
 BA-133   1424.36   356.00       160.        -4.    -0.002   490.15   1.091s
 I-131    1458.32   364.48        15.         8.     0.004   100.46   1.099 
 BA-133   1535.78   383.84        48.         9.     0.005   117.61   1.117s
 Cf-249   1552.22   387.95        56.         9.     0.005   126.22   1.121 
 SN-113   1567.19   391.69        88.       -11.    -0.006   123.68   1.125s
 SB-125   1711.99   427.88        44.        -7.    -0.004   189.34   1.158 
 AG-108M  1736.25   433.94        20.         7.     0.004   132.20   1.164 
 SB-125   1854.01   463.37        45.         7.     0.004   134.01   1.191s
 Ir-192   1872.79   468.06        58.        -6.    -0.003   179.48   1.195s
 BE-7     1910.94   477.59        31.         9.     0.005    95.40   1.204s
 HF-181   1928.56   482.00        44.         6.     0.003   172.27   1.208s
 La-140   1948.65   487.02        25.        -4.    -0.002   231.39   1.212s
 RU-103   1988.80   497.05        21.        -2.    -0.001   561.92   1.221 
 RH-106   2048.06   511.86        60.        14.     0.008    82.68   2.485s
 Kr-85    2056.53   513.98        69.         5.     0.003   223.96   1.237s
 Nd-147   2124.62   531.00        16.        -1.    -0.001   789.51   1.252s
 Ba-140   2149.67   537.26        40.       -14.    -0.008    93.50   1.258s
 CS-134   2253.60   563.24        20.        -2.    -0.001   443.47   1.280s
 CS-134   2277.94   569.32        12.        15.     0.008    41.63   1.286s
 BI-207   2279.47   569.70        27.         0.     0.000  1000.00   1.286s
 TL-208   2331.68   582.75         0.        53.     0.029    13.74   1.000 
 SB-125   2402.69   600.50       228.       -12.    -0.006    74.35   1.313s
 SB-124   2411.61   602.73       217.       -11.    -0.006   188.30   1.315s
 BI-214   2438.19   609.38        22.       106.     0.059    12.74   0.797s
 RU-103   2441.89   610.30       227.       -11.    -0.006   191.78   1.322s
 AG-108M  2457.82   614.28       216.       -11.    -0.006   189.21   1.325s
 RH-106   2488.37   621.92        22.         1.     0.001   717.85   1.332s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:11:09 AMPage  7
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193293.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125   2544.26   635.89        17.        -5.    -0.003   118.59   1.344s
 I-131    2548.61   636.97        21.         4.     0.002   175.97   1.345s
 CS-137   2647.36   661.66        40.       -15.    -0.008    93.31   1.366s
 NB-94    2811.25   702.63        13.         8.     0.005    95.80   1.400s
 SB-124   2891.88   722.79        29.         7.     0.004   109.66   1.417s
 AG-108M  2892.48   722.94        36.         0.     0.000  1000.00   1.417s
 EU-154   2894.17   723.36        36.         0.     0.000  1000.00   1.418s
 PM-146   2943.61   735.72        26.        -6.    -0.003   178.21   1.428s
 PM-146   2989.37   747.16        22.       -10.    -0.006    87.01   1.437s
 AG-110M  3056.50   763.94        53.       -16.    -0.009    69.41   1.451s
 PA-234M  3066.38   766.41        40.        10.     0.006    94.31   1.453s
 EU-152   3116.41   778.92        19.         2.     0.001   398.21   1.463s
 BI-212   3142.41   785.42        14.         7.     0.004   126.25   1.468s
 CS-134   3184.20   795.87        18.         7.     0.004    99.61   1.477s
 TL-210   3199.12   799.60        24.         5.     0.003   154.01   1.480s
 CS-134   3208.53   801.95        47.       -10.    -0.006    99.43   1.482s
 CO-58    3243.82   810.78        29.        -6.    -0.003   112.81   1.489s
 La-140   3263.80   815.77        34.         0.     0.000  1000.00   1.493s
 Cs-136   3274.72   818.50        35.        -1.    -0.001   842.61   1.495 
 TL-208   3442.95   860.56        19.         4.     0.002   225.63   1.529s
 NB-94    3485.08   871.10        29.       -12.    -0.007    70.17   1.537s
 EU-154   3493.61   873.23        55.       -14.    -0.008    78.81   1.539s
 PA-234   3522.80   880.53        52.       -12.    -0.007    89.47   1.544s
 PA-234   3533.64   883.24        64.        -7.    -0.004   173.75   1.547s
 AG-110M  3539.41   884.68        70.         0.     0.000  1000.00   1.547s
 Y-88     3592.83   898.04        21.        -4.    -0.002   260.62   1.558s
 AC-228   3644.94   911.07        15.        28.     0.016    33.92   1.568s
 AG-110M  3750.60   937.49        23.        -2.    -0.001   444.01   1.589s
 PA-234   3784.70   946.02         5.         6.     0.003    92.93   1.595s
 EU-152   3857.05   964.11        58.        -9.    -0.005   124.23   1.609s
 AC-228   3876.48   968.97        40.        11.     0.006    85.53   1.612s
 EU-154   3985.88   996.33        41.       -11.    -0.006    84.82   1.633s
 PA-234M  4004.55  1001.00        52.        -6.    -0.003   169.17   1.636s
 EU-154   4019.65  1004.77        49.         9.     0.005   118.80   1.639s
 Co-56    4151.87  1037.84        35.       -15.    -0.009    62.99   1.664s
 Cs-136   4192.77  1048.07         6.         6.     0.003    74.01   1.671s
 RH-106   4201.93  1050.36        12.         6.     0.003    94.89   1.673s
 BI-207   4255.11  1063.66        10.         6.     0.003   131.77   1.682s
 Ga-68    4310.04  1077.40        15.         1.     0.001   857.32   1.692s
 FE-59    4397.41  1099.25         5.         6.     0.003    92.44   1.708s
 EU-152   4448.68  1112.07        81.       -12.    -0.007    61.72   1.717s
 ZN-65    4462.56  1115.55        69.         0.     0.000  1000.00   1.720s
 BI-214   4480.23  1119.96         6.        22.     0.012    29.08   1.314s
 Sc-46    4482.57  1120.55        69.         0.     0.000  1000.00   1.723 
 Ta-182   4485.56  1121.30        69.         0.     0.000  1000.00   1.724s
 Ta-182   4756.42  1189.05         0.        10.     0.006    31.62   1.771s
 Ta-182   4885.79  1221.41        27.        -3.    -0.001   444.41   1.793s
 Co-56    4953.23  1238.28        21.        -5.    -0.003   201.56   1.804s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:11:09 AMPage  8
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193293.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 NA-22    5098.13  1274.53         0.        13.     0.007    27.74   1.828s
 EU-154   5098.17  1274.54        13.         0.     0.000  1000.00   1.828s
 FE-59    5166.35  1291.60        11.        -4.    -0.002   209.09   1.840s
 TL-210   5251.91  1313.00         5.         6.     0.003   101.72   1.854s
 CO-60    5329.85  1332.50         1.         9.     0.005    35.37   1.866s
 AG-110M  5536.88  1384.30         0.         6.     0.003    40.82   1.899s
 EU-152   5631.62  1408.00         5.         5.     0.003   121.64   1.914s
 K-40     5841.47  1460.51         3.       218.     0.121     6.86   1.352s
 La-140   6383.73  1596.21         0.         5.     0.003    47.51   2.024s
 SB-124   6762.39  1690.98         6.        -2.    -0.001   343.80   2.076s
 BI-214   7056.06  1764.49         3.        18.     0.010    27.92   2.114 
 Co-56    7083.46  1771.35        32.        -7.    -0.004   114.09   2.117s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   3.5554E+00                                      5.31E+01             
                           477.60 3.555E+00 ?(P 1.154E+01 9.54E+01 1.05E+01 G  
 
NA-22    C   1.2623E+00                                      9.50E+02             
                          1274.53 1.262E+00 ?(  7.156E-01 2.77E+01 9.99E+01 G  
 
K-40     N   2.2260E+02                                      4.66E+11             
                          1460.83 2.226E+02  (P 1.076E+01 6.86E+00 1.07E+01 G  
 
Sc-46    F   1.1954E-02                                      8.38E+01             
                           889.28 1.195E-02 %(  3.014E+00 7.16E+03 1.00E+02 G  
                          1120.55 0.000E+00 -   3.607E+00 1.00E+03 1.00E+02 G  
 
CR-51    F   4.0016E-01                                      2.77E+01             
                           320.08 4.002E-01 ?(P 1.305E+01 9.31E+02 9.94E+00 G  
 
MN-54    C  -2.1221E-02                                      3.12E+02             
                           834.85-2.122E-02 %(P 1.384E+00 2.12E+03 1.00E+02 G  
 
FE-59    F   9.0011E-01                                      4.45E+01             
                          1099.25 9.001E-01 ?(  1.991E+00 9.24E+01 5.65E+01 G  
                          1291.60-8.329E-01 -   4.073E+00 2.09E+02 4.32E+01 G  
 
Co-56    C   4.1059E-02                                      7.73E+01             
                           846.77 4.106E-02 %(P 1.405E+00 1.35E+03 9.99E+01 G  
                          1238.28-7.646E-01 +   3.474E+00 2.02E+02 6.61E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:11:09 AMPage  9
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193293.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1037.84-8.894E+00 + P 1.752E+01 6.30E+01 1.41E+01 G  
                          1771.35-6.083E+00 +   2.388E+01 1.14E+02 1.55E+01  A 
 
CO-57    C   2.7320E-01                                      2.72E+02             
                           122.06 6.946E-02 ?(  8.899E-01 3.71E+02 8.56E+01 G  
                           136.47 1.906E+00  (  1.186E+01 1.84E+02 1.07E+01 G  
 
CO-58    C  -3.8733E-01                                      7.09E+01             
                           810.78-3.873E-01 ?(P 1.850E+00 1.13E+02 9.95E+01 G  
 
CO-60    F   9.3608E-01                                      1.93E+03             
                          1332.50 9.361E-01 ?(P 7.427E-01 3.54E+01 1.00E+02 G  
                          1173.24 5.146E-02 % P 1.904E+00 1.51E+03 9.99E+01 G  
 
NB-94    I   4.9765E-01                                      7.41E+06             
                           702.63 4.977E-01 ?(P 1.179E+00 9.58E+01 9.79E+01 G  
                           871.10-8.429E-01 +   1.967E+00 7.02E+01 9.99E+01 G  
 
ZR-95    I  -3.8338E-02                                      6.40E+01             
                           756.73-3.834E-02 %(  2.543E+00 2.56E+03 5.45E+01 G  
                           724.20-2.336E-02 % P 4.203E+00 4.66E+03 4.42E+01 G  
 
NB-95    I  -6.6354E-02                                      6.40E+01             
                           765.79-6.635E-02 %(  2.589E+00 1.11E+03 9.98E+01 G  
 
RU-103   I  -7.3632E-02                                      3.93E+01             
                           497.05-7.363E-02 ?(P 1.155E+00 5.62E+02 9.09E+01 G  
                           610.30-1.024E+01 +   6.641E+01 1.92E+02 5.75E+00 GA 
 
RH-106   I   4.7893E+00                                      3.74E+02             
                           621.92 7.137E-01 &(  1.306E+01 7.18E+02 9.93E+00 G  
                          1050.36 3.073E+01 ?(  1.008E+02 9.49E+01 1.56E+00 G  
                           511.86 3.162E+00 ?   8.765E+00 8.27E+01 2.00E+01 GA 
 
AG-108M  C   3.0133E-01                                      1.53E+05             
                           433.94 3.013E-01 ?(P 1.026E+00 1.32E+02 9.05E+01 G  
                           722.94 0.000E+00 &   2.035E+00 1.00E+03 9.08E+01 G  
                           614.28-6.516E-01 +   4.170E+00 1.89E+02 8.98E+01 G  
 
AG-110M  F   6.4372E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  4.106E+00 1.00E+03 7.27E+01 G  
                           657.76 3.924E-02 %   1.743E+00 1.23E+03 9.46E+01 G  
                           937.49-5.090E-01 +   5.502E+00 4.44E+02 3.44E+01 G  
                          1384.30 2.570E+00 ?(  3.157E+00 4.08E+01 2.43E+01 G  
                           763.94-4.521E+00 &   1.041E+01 6.94E+01 2.23E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:11:09 AMPage 10
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193293.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SN-113   F  -6.2479E-01                                      1.15E+02             
                           391.69-6.248E-01  (  2.623E+00 1.24E+02 6.40E+01 G  
 
SB-124   F  -1.2648E-01                                      6.02E+01             
                           602.73-5.902E-01 &(  3.759E+00 1.88E+02 9.83E+01 G  
                          1690.98-4.295E-01 +   3.557E+00 3.44E+02 4.78E+01 G  
                           722.79 4.089E+00 &(  1.542E+01 1.10E+02 1.08E+01 G  
 
SB-125   I   8.1982E-02                                      1.01E+03             
                           427.88-9.200E-01 ?(  4.419E+00 1.89E+02 2.96E+01 G  
                           600.50-3.341E+00 + P 2.114E+01 7.43E+01 1.79E+01 G  
                           635.89-2.553E+00 &   1.059E+01 1.19E+02 1.13E+01 G  
                           463.37 2.915E+00 ?(P 1.344E+01 1.34E+02 1.05E+01 G  
 
I-131    I   5.9962E-01                                      8.02E+00             
                           364.48 3.186E-01 &(  8.566E-01 1.00E+02 8.17E+01 G  
                           284.30 1.654E+00 ?(  1.457E+01 3.28E+02 6.14E+00 G  
                           636.97 2.899E+00 ?(  1.814E+01 1.76E+02 7.17E+00 G  
 
Gd-153   F   6.2389E-01                                      2.42E+02             
                            97.50 4.055E-01 ?(  2.602E+00 1.88E+02 3.00E+01 G  
                           103.20 9.244E-01 ?(  3.743E+00 1.20E+02 2.18E+01 G  
 
Ga-68    C   2.9841E+00                                      4.71E-02             
                          1077.40 2.984E+00 ?(  6.194E+01 8.57E+02 3.30E+00 G  
 
Tc-99m   I   1.0336E-01                                      2.51E-01             
                           140.51 1.034E-01 ?(  1.125E+00 3.18E+02 8.93E+01 G  
 
BA-133   F  -1.9727E-01                                      3.85E+03             
                           356.00-1.973E-01 ?(  3.314E+00 4.90E+02 6.20E+01 G  
                           302.85-1.247E+00 +   1.214E+01 2.87E+02 1.83E+01 G  
                           383.84 3.444E+00   P 1.385E+01 1.18E+02 8.94E+00 GA 
                            80.99-7.057E-01 + P 2.846E+00 1.13E+02 3.41E+01 GA 
 
CS-134   I   1.1557E+00                                      7.54E+02             
                           795.87 4.977E-01 ?(P 1.707E+00 9.96E+01 8.55E+01 G  
                           604.71-3.270E-02 %   3.698E+00 3.30E+03 9.76E+01 G  
                           569.32 4.815E+00 ?(  6.052E+00 4.16E+01 1.54E+01 G  
                           801.95-7.797E+00 &   2.631E+01 9.94E+01 8.69E+00 G  
                           563.24-1.172E+00 +   1.380E+01 4.43E+02 8.35E+00 G  
 
CS-137   I  -9.7639E-01                                      1.10E+04             
                           661.66-9.764E-01 ?(P 2.111E+00 9.33E+01 8.52E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:11:09 AMPage 11
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193293.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-139   F   2.7962E-01                                      1.38E+02             
                           165.85 2.796E-01 *(  1.027E+00 1.09E+02 7.99E+01 G  
 
Ba-140   I  -2.6669E+00                                      1.28E+01             
                           537.26-2.667E+00 ?(  6.207E+00 9.35E+01 2.44E+01 G  
                           162.66-5.739E-01 +   1.579E+01 7.97E+02 6.22E+00 G  
                           304.85 0.000E+00 +   5.296E+01 1.00E+03 4.29E+00 G  
 
La-140   I   5.9208E-01                                      1.28E+01             
                          1596.21 5.921E-01 ?(P 9.063E-01 4.75E+01 9.54E+01 G  
                           487.02-3.482E-01 - P 2.462E+00 2.31E+02 4.55E+01 G  
                           328.76-3.592E-01 -   4.973E+00 5.13E+02 2.03E+01 G  
                           815.77 0.000E+00 -   8.563E+00 1.00E+03 2.33E+01 G  
 
CE-141   I  -3.1159E-01                                      3.25E+01             
                           145.44-3.116E-01 ?(  2.234E+00 2.11E+02 4.82E+01 G  
 
CE-144   I  -2.4677E+00                                      2.85E+02             
                           133.54-2.468E+00 ?(  1.137E+01 1.37E+02 1.11E+01 G  
 
PM-144   C  -5.9028E-02                                      3.63E+02             
                           696.54-5.903E-02 %(  1.563E+00 1.05E+03 9.90E+01 G  
                           618.06-3.490E-02 % P 3.710E+00 2.06E+03 9.91E+01 G  
 
EU-152   F   1.0253E+00                                      4.94E+03             
                           121.78 1.718E-01 ?(  2.926E+00 4.94E+02 2.86E+01 G  
                           344.29 1.127E+00 ?(  4.462E+00 1.16E+02 2.65E+01 G  
                          1112.07-7.679E+00 + P 2.833E+01 6.17E+01 1.36E+01 G  
                           778.92 1.157E+00 ?(  1.133E+01 3.98E+02 1.29E+01 G  
                           964.11-4.729E+00 +   2.007E+01 1.24E+02 1.46E+01 G  
                           244.69 3.662E+00 ?(  2.565E+01 2.07E+02 7.58E+00 G  
                          1408.00 2.345E+00 ?   6.769E+00 1.22E+02 2.10E+01 GA 
 
EU-154   I   7.4420E-01                                      3.14E+03             
                           123.10-6.154E-01 &(  2.110E+00 1.02E+02 4.08E+01 G  
                          1274.54 0.000E+00 +   5.381E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 +   9.149E+00 1.00E+03 2.02E+01 G  
                           873.23-8.145E+00 +   2.147E+01 7.88E+01 1.23E+01 G  
                          1004.77 3.823E+00 ?(  1.554E+01 1.19E+02 1.80E+01 G  
                           996.33-8.448E+00 +   2.413E+01 8.48E+01 1.06E+01 G  
 
EU-155   I   1.0332E-01                                      1.81E+03             
                           105.31-1.042E+00 *(  5.588E+00 1.59E+02 2.12E+01 G  
                            86.54 8.941E-01 *(  4.555E+00 1.52E+02 3.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:11:09 AMPage 12
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193293.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
HF-181   F   3.0095E-01                                      4.24E+01             
                           482.00 3.010E-01 ?(  1.801E+00 1.72E+02 8.05E+01 G  
                           133.02-6.307E-01 &   2.816E+00 1.33E+02 4.33E+01 G  
                           345.83-1.773E+00 +   1.082E+01 1.79E+02 1.51E+01 G  
                           136.30-2.797E+00 +   2.239E+01 2.37E+02 5.85E+00 G  
 
Ta-182   F   1.7913E+00                                      1.14E+02             
                          1121.30 0.000E+00 &(  1.034E+01 1.00E+03 3.49E+01 G  
                          1221.41-9.247E-01 +   9.284E+00 4.44E+02 2.70E+01 G  
                          1189.05 5.650E+00 ?(  4.164E+00 3.16E+01 1.62E+01 G  
 
Hg-203   F  -3.9075E-02                                      4.66E+01             
                           279.20-3.907E-02 %(  1.407E+00 1.03E+03 8.15E+01 G  
 
TL-208   N   3.1587E+00                                      6.98E+02             
                           583.02 3.159E+00  (  4.392E-01 1.37E+01 8.45E+01 G  
                           277.28 4.754E+00 + P 1.532E+01 9.53E+01 6.31E+00 G  
                           860.56 2.343E+00 - P 1.288E+01 2.26E+02 1.24E+01 G  
 
PM-146   C  -3.1300E-02                                      2.02E+03             
                           453.88-3.130E-02 %(P 1.620E+00 1.85E+03 6.50E+01 G  
                           747.16-1.806E+00 + P 4.470E+00 8.70E+01 3.40E+01 G  
                           735.72-1.631E+00 +   7.198E+00 1.78E+02 2.25E+01 G  
 
Y-88     F  -3.6394E-02                                      1.07E+02             
                          1836.06-3.639E-02 %(P 9.809E-01 1.84E+03 9.92E+01 G  
                           898.04-2.858E-01 + P 1.845E+00 2.61E+02 9.37E+01 G  
 
Cd-113m      3.7041E+03                                      5.33E+03             
                           263.70 3.704E+03 ?(  1.261E+04 9.97E+01 6.00E-03   K
 
Cd-109   F   6.3257E+00                                      4.53E+02             
                            88.04 6.326E+00 ?(  3.490E+01 1.64E+02 3.79E+00 G  
 
Cf-251   T  -1.8528E+00                                      3.28E+05             
                           176.60-1.853E+00 ?(  5.243E+00 1.05E+02 1.70E+01 G  
                           227.00-9.728E-01 +   1.379E+01 5.06E+02 6.30E+00 GA 
 
Cf-249   T   4.7368E-01                                      1.28E+05             
                           387.95 4.737E-01 ?(  2.045E+00 1.26E+02 6.60E+01 G  
                           333.44 2.038E-01 &   6.009E+00 1.08E+03 1.55E+01 G  
 
Sn-126       3.1213E+00                                      3.65E+07             
                            87.57 7.291E-01 -   3.894E+00 1.59E+02 3.75E+01 GA 
                            64.28 3.121E+00 ?(  1.322E+01 1.26E+02 9.70E+00 G  
                            86.94 3.031E+00     1.582E+01 1.55E+02 9.04E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:11:09 AMPage 13
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193293.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-210   N   2.7182E+01                                      8.14E+03             
                            46.54 2.718E+01  (P 2.453E+01 3.33E+01 4.25E+00 G  
 
PB-212   N   6.2929E+00                                      6.98E+02             
                           238.63 6.293E+00  (P 1.784E+00 1.23E+01 4.33E+01 G  
                           300.03-1.296E+01 - P 7.232E+01 8.14E+01 3.28E+00 GA 
 
PB-214   N   7.8065E+00                                      5.84E+05             
                           351.93 7.633E+00  (P 2.212E+00 1.40E+01 3.76E+01 G  
                           295.09 8.144E+00  (P 4.049E+00 2.17E+01 1.93E+01 G  
                           242.00 1.087E+01   P 1.046E+01 3.19E+01 7.43E+00 GA 
 
BI-207   C   6.2858E-01                                      1.18E+04             
                          1063.66 6.286E-01 ?(P 1.983E+00 1.32E+02 7.45E+01 G  
                           569.70 0.000E+00 -   1.361E+00 1.00E+03 9.77E+01 G  
 
BI-212   N   3.7518E-01                                      6.98E+02             
                           727.17 3.752E-01 %(P 2.477E+01 1.84E+03 7.55E+00 G  
                           785.42 3.356E+01 & P 1.028E+02 1.26E+02 1.28E+00 GA 
 
U-235    N  -2.5722E+00                                      2.57E+11             
                           143.79-2.572E+00 ?(  9.971E+00 1.15E+02 1.10E+01 G  
                           205.33-4.400E+00 + P 1.812E+01 2.58E+02 5.01E+00 G  
                           163.38-4.128E-01 % P 1.963E+01 2.30E+03 5.08E+00 G  
                           185.72 1.574E+00 +   1.435E+00 3.58E+01 5.40E+01 GA 
 
BI-214   N   1.2666E+01                                      5.84E+05             
                           609.31 1.196E+01  (P 2.812E+00 1.27E+01 4.61E+01 G  
                          1120.29 1.271E+01  (P 8.116E+00 2.91E+01 1.51E+01 G  
                          1764.49 1.473E+01 ?(P 9.193E+00 2.79E+01 1.54E+01 G  
 
BI-210M  T  -5.4544E-02                                      1.10E+09             
                           265.83-5.454E-02 %(  1.953E+00 1.01E+03 5.00E+01 G  
                           304.90 0.000E+00 +   8.115E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   6.3300E+00                                      2.10E+03             
                           911.07 7.163E+00 ?(P 5.180E+00 3.39E+01 2.90E+01 G  
                           968.97 4.947E+00 ?(  1.426E+01 8.55E+01 1.75E+01 G  
                           338.32 1.740E+00 - P 1.266E+01 2.12E+02 1.20E+01 G  
                            93.35 4.402E+00 ?   2.538E+01 1.72E+02 5.56E+00 XA 
 
TH-227   N   5.4977E-01                                      7.95E+03             
                           256.24-2.299E+00 &(  1.310E+01 2.15E+02 7.00E+00 G  
                           235.97 2.171E+00 ?(  1.508E+01 2.06E+02 1.23E+01 G  
                            50.14-2.873E+00 + P 1.490E+01 1.49E+02 8.00E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:11:09 AMPage 14
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193293.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-229   N  -8.1391E+00                                      2.68E+06             
                           193.51-8.139E+00 ?(  2.257E+01 1.03E+02 4.40E+00 G  
                           210.85 6.026E+00 +   3.147E+01 1.90E+02 2.99E+00 G  
 
TH-234   N  -7.8847E-01                                      1.63E+12             
                            92.59-7.885E-01  (P 2.572E+01 9.60E+02 5.58E+00 G  
                            63.29-9.818E+00 + P 3.872E+01 7.79E+01 3.81E+00 G  
 
PA-231   N  -1.4659E+01                                      1.20E+07             
                           302.65-1.466E+01 ?(  7.667E+01 1.55E+02 2.88E+00 G  
                           300.07-1.700E+01 &   9.404E+01 1.64E+02 2.46E+00 G  
 
PA-233   C   1.0703E+00                                      7.82E+08             
                           312.01 1.070E+00 ?(P 5.839E+00 1.62E+02 3.60E+01 G  
                           300.18-6.747E+00 +   3.636E+01 1.60E+02 6.20E+00 G  
 
PA-234   N   4.6970E-01                                      1.63E+12             
                           131.29-1.507E+00 ?(  6.517E+00 1.29E+02 1.80E+01 G  
                           946.02 3.125E+00 ?(  7.202E+00 9.29E+01 1.34E+01 G  
                           569.47-3.011E-01 %   1.635E+01 1.49E+03 8.20E+00 G  
                           883.24-4.949E+00 +   2.963E+01 1.74E+02 9.60E+00 G  
                           880.53-1.423E+01 &   4.292E+01 8.95E+01 6.00E+00 GA 
 
PA-234M  N   1.6483E+01                                      1.63E+12             
                          1001.00-5.414E+01 ?(P 3.449E+02 1.69E+02 8.37E-01 G  
                           766.41 2.175E+02 ?(  6.956E+02 9.43E+01 2.94E-01 G  
 
AM-241   T  -3.7212E-01                                      1.58E+05             
                            59.54-3.721E-01  (P 3.028E+00 2.12E+02 3.59E+01 G  
 
Np-237   F   3.1097E+00                                      2.14E+06             
                            86.49 3.110E+00 *(  1.027E+01 9.90E+01 1.31E+01 G  
 
Ir-192   F   3.8232E-01                                      7.40E+01             
                           316.49 3.823E-01 &(  1.200E+00 9.28E+01 8.70E+01 G  
                           468.06-4.996E-01 &   3.099E+00 1.79E+02 5.18E+01 G  
                           308.44 0.000E+00 -   7.226E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F   2.2844E-01                                      1.30E+01             
                           818.50-6.690E-02 ?(  2.026E+00 8.43E+02 1.00E+02 G  
                          1048.07 5.976E-01 ?(  1.486E+00 7.40E+01 8.00E+01 G  
                           340.57 0.000E+00 &   3.367E+00 1.00E+03 4.69E+01 G  
 
Np-239   T  -1.0701E+00                                      2.36E+00             
                           103.70 7.896E-02 &   3.652E+00 1.34E+03 2.40E+01 X  
                           106.13-1.070E+00  (  5.472E+00 1.52E+02 2.27E+01 G  
                            99.50 1.345E+00 ?   5.113E+00 1.13E+02 1.50E+01 X  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:11:09 AMPage 15
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193293.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Nd-147       4.6223E-01                                      1.11E+01             
                           531.00-3.583E-01 ?(  7.650E+00 7.90E+02 1.30E+01 G  
                            91.10 8.392E-01 ?(  4.725E+00 1.67E+02 2.83E+01 G  
 
TL-210   N   3.1411E-01                                      5.84E+05             
                           799.60 3.141E-01 ?(  1.701E+00 1.54E+02 9.90E+01 G  
                           296.00-5.214E-01 +   3.039E+00 1.73E+02 7.90E+01 G  
                          1313.00 2.685E+00 ?   6.383E+00 1.02E+02 2.10E+01 GA 
 
Kr-85    I   5.6222E+01                                      3.92E+03             
                           513.98 5.622E+01 ?(  4.356E+02 2.24E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:11:09 AMPage 16
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193293.An1             
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14        75.        -8.    -0.005   149.05  -2.873E+00  P
 AM-241      59.54       101.        -6.    -0.003   211.86  -3.721E-01  P
 TH-234      63.29       221.       -18.    -0.010    77.91  -9.818E+00  P
 Sn-126      64.28       171.        15.     0.008   125.71   3.121E+00   
 BA-133      80.99       140.       -14.    -0.008   113.15  -7.057E-01  P
 Np-237      86.49       298.        25.     0.014    98.95   3.110E+00   
 EU-155      86.54       323.        17.     0.009   151.71   8.941E-01   
 Sn-126      86.94       340.        17.     0.009   155.49   3.031E+00   
 Sn-126      87.57       357.        17.     0.009   159.09   7.291E-01   
 Cd-109      88.04       293.        15.     0.008   164.00   6.326E+00   
 Nd-147      91.10       308.        15.     0.008   167.41   8.392E-01   
 TH-234      92.59       360.        -3.    -0.002   959.82  -7.885E-01  P
 Gd-153      97.50       104.         8.     0.004   187.69   4.055E-01   
 Np-239      99.50       101.        13.     0.007   112.53   1.345E+00   
 Gd-153     103.20       117.        13.     0.007   119.83   9.244E-01   
 EU-155     105.31       255.       -14.    -0.008   159.24  -1.042E+00   
 Np-239     106.13       282.       -16.    -0.009   152.08  -1.070E+00   
 EU-152     121.78       121.         3.     0.002   494.12   1.718E-01   
 CO-57      122.06        99.         4.     0.002   370.92   6.946E-02   
 EU-154     123.10       128.       -16.    -0.009   102.07  -6.154E-01   
 PA-234     131.29       235.       -17.    -0.010   128.73  -1.507E+00   
 HF-181     133.02       252.       -17.    -0.010   132.92  -6.307E-01   
 CE-144     133.54       269.       -17.    -0.010   137.16  -2.468E+00   
 HF-181     136.30       286.       -10.    -0.006   236.90  -2.797E+00   
 CO-57      136.47       267.        13.     0.007   184.47   1.906E+00   
 Tc-99m     140.51       150.         6.     0.003   318.31   1.034E-01   
 U-235      143.79       186.       -17.    -0.010   115.40  -2.572E+00   
 CE-141     145.44       178.        -9.    -0.005   211.09  -3.116E-01   
 Ba-140     162.66       126.        -2.    -0.001   796.87  -5.739E-01   
 CE-139     165.85        87.        13.     0.007   108.61   2.796E-01   
 Cf-251     176.60        93.       -17.    -0.009   104.80  -1.853E+00   
 U-235      185.72        63.        44.     0.024    35.79   1.574E+00   
 TH-229     193.51       100.       -18.    -0.010   102.85  -8.139E+00   
 U-235      205.33        74.       -10.    -0.006   258.42  -4.400E+00  P
 TH-229     210.85        77.         8.     0.005   190.16   6.026E+00   
 Cf-251     227.00        57.        -3.    -0.001   506.06  -9.728E-01   
 TH-227     235.97       262.        11.     0.006   205.66   2.171E+00   
 EU-152     244.69       272.        11.     0.006   207.44   3.662E+00   
 TH-227     256.24        51.        -6.    -0.004   215.34  -2.299E+00   
 Cd-113m    263.70        32.         9.     0.005    99.72   3.704E+03   
 I-131      284.30        40.         4.     0.002   328.22   1.654E+00   
 TL-210     296.00       303.       -14.    -0.008   173.18  -5.214E-01   
 PA-231     300.07       274.       -14.    -0.008   164.30  -1.700E+01   
 PA-233     300.18       260.       -14.    -0.008   160.03  -6.747E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:11:09 AMPage 17
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193293.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-231     302.65       245.       -14.    -0.008   155.29  -1.466E+01   
 BA-133     302.85       249.        -8.    -0.004   287.26  -1.247E+00   
 PA-233     312.01       210.        13.     0.007   161.62   1.070E+00  P
 Ir-192     316.49        46.        11.     0.006    92.77   3.823E-01   
 CR-51      320.08        73.         1.     0.001   931.07   4.002E-01  P
 La-140     328.76        40.        -2.    -0.001   513.39  -3.592E-01   
 EU-152     344.29        52.         9.     0.005   115.99   1.127E+00   
 HF-181     345.83       103.        -8.    -0.005   178.65  -1.773E+00   
 BA-133     356.00       160.        -4.    -0.002   490.15  -1.973E-01   
 I-131      364.48        15.         8.     0.004   100.46   3.186E-01   
 BA-133     383.84        48.         9.     0.005   117.61   3.444E+00  P
 Cf-249     387.95        56.         9.     0.005   126.22   4.737E-01   
 SN-113     391.69        88.       -11.    -0.006   123.68  -6.248E-01   
 SB-125     427.88        44.        -7.    -0.004   189.34  -9.200E-01   
 AG-108M    433.94        20.         7.     0.004   132.20   3.013E-01  P
 SB-125     463.37        45.         7.     0.004   134.01   2.915E+00  P
 Ir-192     468.06        58.        -6.    -0.003   179.48  -4.996E-01   
 BE-7       477.59        31.         9.     0.005    95.40   3.555E+00  P
 HF-181     482.00        44.         6.     0.003   172.27   3.010E-01   
 La-140     487.02        25.        -4.    -0.002   231.39  -3.482E-01  P
 RU-103     497.05        21.        -2.    -0.001   561.92  -7.363E-02  P
 RH-106     511.86        60.        14.     0.008    82.68   3.162E+00   
 Kr-85      513.98        69.         5.     0.003   223.96   5.622E+01   
 Nd-147     531.00        16.        -1.    -0.001   789.51  -3.583E-01   
 Ba-140     537.26        40.       -14.    -0.008    93.50  -2.667E+00   
 CS-134     563.24        20.        -2.    -0.001   443.47  -1.172E+00   
 CS-134     569.32        12.        15.     0.008    41.63   4.815E+00   
 SB-125     600.50       228.       -12.    -0.006    74.35  -3.341E+00  P
 SB-124     602.73       217.       -11.    -0.006   188.30  -5.902E-01   
 RU-103     610.30       227.       -11.    -0.006   191.78  -1.024E+01   
 AG-108M    614.28       216.       -11.    -0.006   189.21  -6.516E-01   
 RH-106     621.92        22.         1.     0.001   717.85   7.137E-01   
 SB-125     635.89        17.        -5.    -0.003   118.59  -2.553E+00   
 I-131      636.97        21.         4.     0.002   175.97   2.899E+00   
 CS-137     661.66        40.       -15.    -0.008    93.31  -9.764E-01  P
 NB-94      702.63        13.         8.     0.005    95.80   4.977E-01  P
 SB-124     722.79        29.         7.     0.004   109.66   4.089E+00   
 PM-146     735.72        26.        -6.    -0.003   178.21  -1.631E+00   
 PM-146     747.16        22.       -10.    -0.006    87.01  -1.806E+00  P
 AG-110M    763.94        53.       -16.    -0.009    69.41  -4.521E+00   
 PA-234M    766.41        40.        10.     0.006    94.31   2.175E+02   
 EU-152     778.92        19.         2.     0.001   398.21   1.157E+00   
 BI-212     785.42        14.         7.     0.004   126.25   3.356E+01  P
 CS-134     795.87        18.         7.     0.004    99.61   4.977E-01  P
 TL-210     799.60        24.         5.     0.003   154.01   3.141E-01   
 CS-134     801.95        47.       -10.    -0.006    99.43  -7.797E+00   
 CO-58      810.78        29.        -6.    -0.003   112.81  -3.873E-01  P
 Cs-136     818.50        35.        -1.    -0.001   842.61  -6.690E-02   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:11:09 AMPage 18
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193293.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 NB-94      871.10        29.       -12.    -0.007    70.17  -8.429E-01   
 EU-154     873.23        55.       -14.    -0.008    78.81  -8.145E+00   
 PA-234     880.53        52.       -12.    -0.007    89.47  -1.423E+01   
 PA-234     883.24        64.        -7.    -0.004   173.75  -4.949E+00   
 Y-88       898.04        21.        -4.    -0.002   260.62  -2.858E-01  P
 AG-110M    937.49        23.        -2.    -0.001   444.01  -5.090E-01   
 PA-234     946.02         5.         6.     0.003    92.93   3.125E+00   
 EU-152     964.11        58.        -9.    -0.005   124.23  -4.729E+00   
 EU-154     996.33        41.       -11.    -0.006    84.82  -8.448E+00   
 PA-234M   1001.00        52.        -6.    -0.003   169.17  -5.414E+01  P
 EU-154    1004.77        49.         9.     0.005   118.80   3.823E+00   
 Co-56     1037.84        35.       -15.    -0.009    62.99  -8.894E+00  P
 Cs-136    1048.07         6.         6.     0.003    74.01   5.976E-01   
 RH-106    1050.36        12.         6.     0.003    94.89   3.073E+01   
 BI-207    1063.66        10.         6.     0.003   131.77   6.286E-01  P
 Ga-68     1077.40        15.         1.     0.001   857.32   2.984E+00   
 FE-59     1099.25         5.         6.     0.003    92.44   9.001E-01   
 EU-152    1112.07        81.       -12.    -0.007    61.72  -7.679E+00  P
 Ta-182    1189.05         0.        10.     0.006    31.62   5.650E+00   
 Ta-182    1221.41        27.        -3.    -0.001   444.41  -9.247E-01   
 Co-56     1238.28        21.        -5.    -0.003   201.56  -7.646E-01   
 FE-59     1291.60        11.        -4.    -0.002   209.09  -8.329E-01   
 TL-210    1313.00         5.         6.     0.003   101.72   2.685E+00   
 AG-110M   1384.30         0.         6.     0.003    40.82   2.570E+00   
 EU-152    1408.00         5.         5.     0.003   121.64   2.345E+00   
 La-140    1596.21         0.         5.     0.003    47.51   5.921E-01  P
 SB-124    1690.98         6.        -2.    -0.001   343.80  -4.295E-01   
 Co-56     1771.35        32.        -7.    -0.004   114.09  -6.083E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    3.5553E+00    3.5554E+00    9.540E+01%                1.15E+01
 NA-22  #     1.2623E+00    1.2623E+00    2.774E+01%                7.16E-01
 K-40         2.2260E+02    2.2260E+02    6.861E+00%                1.08E+01
 Sc-46  #A    1.1954E-02    1.1954E-02    7.162E+03%                3.01E+00
 CR-51  #A    4.0015E-01    4.0016E-01    9.311E+02%                1.30E+01
 MN-54  #A   -2.1221E-02   -2.1221E-02    2.119E+03%                1.38E+00
 FE-59  #A    9.0011E-01    9.0011E-01    9.244E+01%                1.99E+00
 Co-56  #A    4.1059E-02    4.1059E-02    1.347E+03%                1.40E+00
 CO-57  #A    2.7320E-01    2.7320E-01    1.845E+02%                8.90E-01
 CO-58  #A   -3.8733E-01   -3.8733E-01    1.128E+02%                1.85E+00
 CO-60  #     9.3608E-01    9.3608E-01    3.537E+01%                7.43E-01
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                7.10E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:11:09 AMPage 19
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193293.An1             
                                                                                 
 NB-94  #A    4.9765E-01    4.9765E-01    9.580E+01%                1.18E+00
 ZR-95  #A   -3.8338E-02   -3.8338E-02    2.555E+03%                2.54E+00
 NB-95  #A   -6.6354E-02   -6.6354E-02    1.110E+03%                2.59E+00
 RU-103 #A   -7.3631E-02   -7.3632E-02    5.619E+02%                1.16E+00
 RH-106 #A    4.7893E+00    4.7893E+00    9.489E+01%                1.31E+01
 AG-108M#A    3.0133E-01    3.0133E-01    1.322E+02%                1.03E+00
 AG-110M#A    6.4372E-01    6.4372E-01    4.082E+01%                4.11E+00
 SN-113 #A   -6.2479E-01   -6.2479E-01    1.237E+02%                2.62E+00
 SB-124 #A   -1.2648E-01   -1.2648E-01    1.090E+02%                3.76E+00
 SB-125 #A    8.1982E-02    8.1982E-02    1.160E+02%                4.42E+00
 I-131  #A    5.9960E-01    5.9962E-01    1.005E+02%                8.57E-01
 Gd-153 #A    6.2389E-01    6.2389E-01    1.113E+02%                2.60E+00
 Ga-68  #A    2.9659E+00    2.9841E+00    8.573E+02%                6.19E+01
 Tc-99m #A    1.0324E-01    1.0336E-01    3.183E+02%                1.13E+00
 BA-133 #A   -1.9727E-01   -1.9727E-01    4.902E+02%                3.31E+00
 CS-134 #A    1.1557E+00    1.1557E+00    4.163E+01%                1.71E+00
 CS-137 #A   -9.7639E-01   -9.7639E-01    9.331E+01%                2.11E+00
 CE-139 #A    2.7962E-01    2.7962E-01    1.086E+02%                1.03E+00
 Ba-140 #A   -2.6668E+00   -2.6669E+00    9.350E+01%                6.21E+00
 La-140 #A    5.9207E-01    5.9208E-01    4.751E+01%                9.06E-01
 CE-141 #A   -3.1159E-01   -3.1159E-01    2.111E+02%                2.23E+00
 CE-144 #A   -2.4677E+00   -2.4677E+00    1.372E+02%                1.14E+01
 PM-144 #A   -5.9028E-02   -5.9028E-02    1.046E+03%                1.56E+00
 EU-152 #A    1.0253E+00    1.0253E+00    1.160E+02%                2.93E+00
 EU-154 #A    7.4420E-01    7.4420E-01    7.831E+01%                2.11E+00
 EU-155 #A    1.0332E-01    1.0332E-01    1.100E+02%                5.59E+00
 HF-181 #A    3.0095E-01    3.0095E-01    1.723E+02%                1.80E+00
 Ta-182 #A    1.7913E+00    1.7913E+00    3.162E+01%                1.03E+01
 Hg-203 #A   -3.9074E-02   -3.9075E-02    1.027E+03%                1.41E+00
 TL-208       3.1587E+00    3.1587E+00    1.374E+01%                4.39E-01
 PM-146 #A   -3.1300E-02   -3.1300E-02    1.853E+03%                1.62E+00
 Y-88   #A   -3.6394E-02   -3.6394E-02    1.837E+03%                9.81E-01
 Cd-113m#A    3.7041E+03    3.7041E+03    9.972E+01%                1.26E+04
 Cd-109 #A    6.3257E+00    6.3257E+00    1.640E+02%                3.49E+01
 Cf-251 #A   -1.8528E+00   -1.8528E+00    1.048E+02%                5.24E+00
 Cf-249 #A    4.7368E-01    4.7368E-01    1.262E+02%                2.05E+00
 Sn-126 #A    3.1213E+00    3.1213E+00    1.257E+02%                1.32E+01
 PB-210       2.7182E+01    2.7182E+01    3.326E+01%                2.45E+01
 PB-212       6.2929E+00    6.2929E+00    1.227E+01%                1.78E+00
 PB-214       7.8065E+00    7.8065E+00    1.288E+01%                2.21E+00
 BI-207 #A    6.2858E-01    6.2858E-01    1.318E+02%                1.98E+00
 BI-212 #A    3.7518E-01    3.7518E-01    1.835E+03%                2.48E+01
 U-235  #A   -2.5722E+00   -2.5722E+00    1.154E+02%                9.97E+00
 BI-214       1.2666E+01    1.2666E+01    1.274E+01%                2.81E+00
 BI-210M#A   -5.4544E-02   -5.4544E-02    1.013E+03%                1.95E+00
 AC-228 #     6.3300E+00    6.3300E+00    3.392E+01%                5.18E+00
 TH-227 #A    5.4977E-01    5.4977E-01    1.489E+02%                1.31E+01
 TH-229 #A   -8.1391E+00   -8.1391E+00    1.029E+02%                2.26E+01
 TH-234 #A   -7.8847E-01   -7.8847E-01    9.598E+02%                2.57E+01
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:11:09 AMPage 20
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193293.An1             
                                                                                 
 PA-231 #A   -1.4659E+01   -1.4659E+01    1.553E+02%                7.67E+01
 PA-233 #A    1.0703E+00    1.0703E+00    1.616E+02%                5.84E+00
 PA-234 #A    4.6970E-01    4.6970E-01    7.939E+01%                6.52E+00
 PA-234M#A    1.6483E+01    1.6483E+01    9.431E+01%                3.45E+02
 AM-241 #A   -3.7212E-01   -3.7212E-01    2.119E+02%                3.03E+00
 Np-237 #A    3.1097E+00    3.1097E+00    9.895E+01%                1.03E+01
 Ir-192 #A    3.8232E-01    3.8232E-01    9.277E+01%                1.20E+00
 Cs-136 #A    2.2843E-01    2.2844E-01    7.401E+01%                2.03E+00
 Np-239 #A   -1.0700E+00   -1.0701E+00    1.521E+02%                5.47E+00
 Nd-147 #A    4.6222E-01    4.6223E-01    1.674E+02%                7.65E+00
 TL-210 #A    3.1411E-01    3.1411E-01    1.540E+02%                1.70E+00
 Kr-85  #A    5.6222E+01    5.6222E+01    2.240E+02%                4.36E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.8 keV)     2.860E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.8 keV) 2.8603513E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20193748 
-----------------------------------------------------------------------------                      
   Sample Description: 452318_Gamma_160-36453-B-3-B 
             Detector: Detector # 9       
             Batch ID: 452318                 
    Work Order Number: Gamma   
           Lot Number: 160-36453-B-3-B
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2019 03:40       Live Time: 1800   sec
     Acquisition Time: 12/18/2019 03:40:12    Real Time: 1802   sec
        Analysis Time: 12/18/2019 04:10       Dead Time: 0.09   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 9_2019-12-07_1444.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -3.848E+00          100.6     3.872E+00    3.877E+00    1.300E+01
NA-22      7.321E-01           35.3     2.588E-01    2.613E-01    7.050E-01
K-40       2.095E+02            5.3     1.118E+01    1.549E+01    1.036E+01
Sc-46     -1.410E-01          265.8     3.748E-01    3.749E-01    1.315E+00
CR-51     -3.973E+00           68.0     2.703E+00    2.711E+00    2.077E+01
MN-54      6.458E-01           54.1     3.495E-01    3.511E-01    7.684E-01
FE-59      5.605E-01           87.8     4.920E-01    4.928E-01    1.960E+00
Co-56      5.249E-01           73.2     3.841E-01    3.851E-01    7.766E-01
CO-57      2.615E-01           84.3     2.204E-01    2.208E-01    7.350E-01
CO-58      7.672E-01           21.7     1.662E-01    1.708E-01    2.653E-01
CO-60     -9.231E-01           82.0     7.566E-01    7.580E-01    1.581E+00
ZN-65      6.171E-02         1957.7     1.208E+00    1.208E+00    4.219E+00
NB-94      7.144E-02          155.4     1.110E-01    1.111E-01    1.367E+00
ZR-95     -9.357E-01           96.2     9.004E-01    9.017E-01    2.007E+00
NB-95      5.515E-01           78.4     4.322E-01    4.331E-01    1.443E+00
RU-103    -1.640E-01          248.7     4.079E-01    4.080E-01    9.927E-01
RH-106     4.397E+00           86.1     3.785E+00    3.791E+00    1.269E+01
AG-108M   -3.486E-01          120.6     4.202E-01    4.206E-01    1.003E+00
AG-110M    5.595E-01           28.9     1.615E-01    1.640E-01    1.947E+00
SN-113     3.771E-02         1369.0     5.162E-01    5.162E-01    1.786E+00
SB-124     7.070E-01           88.3     6.244E-01    6.255E-01    2.406E+00
SB-125     7.726E-01          122.5     9.462E-01    9.470E-01    2.628E+00
I-131      3.458E-01           91.8     3.175E-01    3.180E-01    6.668E-01
Gd-153     1.021E+00          170.1     1.736E+00    1.737E+00    5.781E+00
Ga-68     -2.625E+00          708.5     1.860E+01    1.860E+01    4.217E+01
Tc-99m     0.000E+00         1.#INF     1.271E-01    1.271E-01    1.629E+00
BA-133    -5.084E-01          152.3     7.743E-01    7.747E-01    2.603E+00
CS-134     5.223E-01           79.3     4.145E-01    4.153E-01    1.266E+00
CS-137     2.402E-02         1708.1     4.102E-01    4.102E-01    9.964E-01
CE-139    -3.476E-01           83.1     2.889E-01    2.908E-01    1.124E+00
Ba-140     5.756E-01          101.1     5.818E-01    5.825E-01    3.093E+00
La-140     1.821E-01           93.4     1.701E-01    1.704E-01    1.211E+00
CE-141     5.985E-01          144.8     8.669E-01    8.674E-01    2.893E+00
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CE-144    -2.539E+00          144.2     3.661E+00    3.663E+00    1.221E+01
PM-144    -3.073E-01          183.3     5.634E-01    5.637E-01    1.256E+00
EU-152     1.147E+00           60.1     6.887E-01    6.913E-01    2.745E+00
EU-154     8.392E-01          106.1     8.901E-01    8.912E-01    1.674E+00
EU-155     0.000E+00         1.#INF     6.899E-01    6.899E-01    7.907E+00
HF-181    -3.994E-01          134.1     5.356E-01    5.360E-01    1.809E+00
Ta-182    -1.513E+00          117.2     1.773E+00    1.774E+00    6.010E+00
Hg-203    -3.285E-01          102.5     3.367E-01    3.372E-01    1.131E+00
TL-208     3.354E+00           12.4     4.173E-01    4.522E-01    7.162E-01
PM-146     6.841E-04          104.3     7.138E-04    7.147E-04    1.306E+00
Y-88      -5.216E-03         7549.2     3.938E-01    3.938E-01    5.109E-01
Cd-113m   -6.073E+03           84.4     5.124E+03    5.139E+03    1.708E+04
Cd-109     0.000E+00         1.#INF     1.374E+01    1.374E+01    4.576E+01
Cf-251    -4.071E-01          337.1     1.373E+00    1.373E+00    3.587E+00
Cf-249     4.552E-01          105.7     4.814E-01    4.819E-01    1.622E+00
Sn-126     2.627E+00          160.9     4.227E+00    4.229E+00    1.417E+01
PB-210     4.293E+00          238.7     1.025E+01    1.025E+01    3.477E+01
PB-212     9.772E+00            7.3     7.156E-01    9.548E-01    1.469E+00
PB-214     1.006E+01            8.8     8.871E-01    1.030E+00    1.421E+00
BI-207     2.607E-01           78.0     2.034E-01    2.038E-01    1.438E+00
BI-212     5.953E+00           83.7     4.983E+00    4.993E+00    1.672E+01
U-235      1.511E+00          101.1     1.527E+00    1.529E+00    1.302E+01
BI-214     1.094E+01            9.8     1.077E+00    1.217E+00    1.713E+00
BI-210M    2.549E-01          242.8     6.190E-01    6.192E-01    2.104E+00
AC-228     1.176E+01            8.8     1.034E+00    1.196E+00    2.630E+00
TH-227     2.437E+00          110.9     2.704E+00    2.708E+00    1.079E+01
TH-229     4.431E+00          100.1     4.436E+00    4.450E+00    1.308E+01
TH-234     5.347E+00           77.8     4.162E+00    4.172E+00    1.102E+01
PA-231    -5.385E+00          356.8     1.921E+01    1.921E+01    6.467E+01
PA-233     0.000E+00         1.#INF     2.431E-01    2.431E-01    5.237E+00
PA-234    -1.553E+00          139.1     2.160E+00    2.162E+00    7.208E+00
PA-234M    3.812E+01           74.0     2.819E+01    2.826E+01    1.623E+02
AM-241     1.156E+00           58.8     6.800E-01    6.826E-01    1.950E+00
Np-237     0.000E+00         1.#INF     3.994E+00    3.994E+00    1.331E+01
Ir-192     0.000E+00         1.#INF     7.180E-02    7.180E-02    2.188E+00
Cs-136     1.409E-01          153.7     2.166E-01    2.168E-01    1.122E+00
Np-239     1.250E+00          164.9     2.062E+00    2.063E+00    6.872E+00
Nd-147    -2.942E+00           99.6     2.930E+00    2.934E+00    6.997E+00
TL-210     4.111E-01           84.7     3.481E-01    3.489E-01    1.172E+00
Kr-85      0.000E+00         1.#INF     1.873E+01    1.873E+01    3.506E+02
-----------------------------------------------------------------------------
Total      3.399E+02

      Analyst: Justin Banner
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:10:21 AMPage  1
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193748.An1             
                                                                                 
 Sample description                                             
      452318_Gamma_160-36453-B-3-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20193748.An1

 Acquisition information
        Start time:                 12/18/2019 3:40:12 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.09 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N09363993                                                 
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:10:21 AMPage  2
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193748.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2019 3:40:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2019-12-07_1444.PBC
                                                 12/7/2019 2:44:35 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   22 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1478

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.78       34.  36.53   0.60  2.599E-02    46.54   4.250    PBC<MDA PB210 
    50.14       13. 177.78   1.00  2.900E-02    50.14   8.000    PBC<MDA TH227 
    59.90        6. 198.55   0.93  3.687E-02    59.54  35.900  2.326E-01 AM241 
    63.29       23. 113.01   1.01  3.921E-02    63.29   3.810    PBC<MDA TH234 
    64.85       18. 160.88   1.02  3.987E-02    64.28   9.700    PBC<MDA Sn126 
    74.79      138.  13.78   1.03  4.575E-02
    77.23      223.  10.12   1.03  4.683E-02
    87.57       39.  46.00   1.04  5.038E-02    87.57  37.500    PBC<MDA Sn126 
                                                88.04   3.790  1.124E+01 Cd109 
    92.50       16. 107.06   1.04  5.156E-02    92.59   5.584    PBC<MDA TH234 
    93.26       28. 177.63   1.04  5.171E-02    93.35   5.561    PBC<MDA AC228 
    97.50       29. 170.05   1.05  5.240E-02    97.50  30.000    PBC<MDA Gd153 
    99.50       17. 291.39   1.05  5.266E-02    99.50  15.000    PBC<MDA Np239 
   106.13       27. 164.89   1.05  5.323E-02   106.13  22.700    PBC<MDA Np239 
   122.06       21.  84.28   1.07  5.303E-02   121.78  28.580  7.829E-01 EU152 
                                               122.06  85.600  2.615E-01 CO57  
   123.10        9. 211.08   1.07  5.296E-02   123.10  40.790    PBC<MDA EU154 
   145.44       26. 144.84   1.09  5.012E-02   145.44  48.200    PBC<MDA CE141 
   162.66       19. 101.07   1.11  4.690E-02   162.66   6.220    PBC<MDA Ba140 
   163.38       20. 101.09   1.11  4.676E-02   163.38   5.080    PBC<MDA U235  
   185.72       64.  34.21   1.13  4.403E-02   185.72  54.000  1.488E+00 U235  
   193.51        3. 545.38   1.14  4.287E-02   193.51   4.400    PBC<MDA TH229 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:10:21 AMPage  3
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193748.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   210.85       21. 100.10   1.15  4.052E-02   210.85   2.990    PBC<MDA TH229 
   227.00        8. 221.74   1.17  3.858E-02   227.00   6.300    PBC<MDA Cf251 
   235.97       19. 180.58   1.18  3.760E-02   235.97  12.300    PBC<MDA TH227 
   238.48      284.   7.32   1.18  3.734E-02   238.63  43.300  9.772E+00 PB212 
   241.73       73.  18.53   1.18  3.700E-02   242.00   7.430  1.476E+01 PB214 
   256.24        9. 215.74   1.20  3.558E-02   256.24   7.000    PBC<MDA TH227 
   265.83        8. 242.84   1.20  3.470E-02   265.83  50.000    PBC<MDA BI210M
   278.04       10. 133.37   1.21  3.372E-02   277.28   6.310    PBC<MDA TL208 
   284.30        4. 394.76   1.22  3.315E-02   284.30   6.140    PBC<MDA I131  
   295.14      158.  10.89   0.92  3.231E-02   295.09  19.300  1.409E+01 PB214 
                                               296.00  79.000  3.449E+00 TL210 
   299.98       24.  37.26   1.24  3.195E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.697E+01 PA231 
                                               300.18   6.200  6.735E+00 PA233 
   338.13       84.  17.03   1.05  2.940E-02   338.32  12.010  1.314E+01 AC228 
   344.29       18. 130.58   1.28  2.905E-02   344.29  26.500    PBC<MDA EU152 
   351.83      195.   8.82   1.33  2.861E-02   351.93  37.600  1.006E+01 PB214 
   364.48       12.  91.82   1.29  2.791E-02   364.48  81.700    PBC<MDA I131  
   383.84       14.  99.25   1.31  2.691E-02   383.84   8.940    PBC<MDA BA133 
   387.95       14. 105.74   1.31  2.671E-02   387.95  66.000    PBC<MDA Cf249 
   487.02       14. 113.77   1.40  2.269E-02   487.02  45.500    PBC<MDA La140 
   511.86       91.  15.66   2.67  2.188E-02   511.86  20.000  1.155E+01 RH106 
   563.24       10. 132.37   1.47  2.040E-02   563.24   8.350    PBC<MDA CS134 
   569.70       14.  78.01   1.47  2.023E-02   569.32  15.380  2.439E+00 CS134 
                                               569.47   8.200  4.576E+00 PA234 
                                               569.70  97.740  3.840E-01 BI207 
   583.17      101.  12.44   0.92  1.988E-02   583.02  84.500  3.354E+00 TL208 
   600.50       12. 206.22   1.50  1.946E-02   600.50  17.860    PBC<MDA SB125 
   602.73       12. 210.08   1.50  1.940E-02   602.73  98.260    PBC<MDA SB124 
   604.71       12. 213.61   1.50  1.936E-02   604.71  97.620    PBC<MDA CS134 
   609.13      177.   9.84   1.78  1.925E-02   609.31  46.090  1.109E+01 BI214 
   610.30        4. 679.71   1.51  1.922E-02   610.30   5.750    PBC<MDA RU103 
   621.92       15.  86.08   1.51  1.896E-02   621.92   9.930    PBC<MDA RH106 
   635.89        5. 122.47   1.53  1.864E-02   635.89  11.310    PBC<MDA SB125 
   722.79       13.  88.32   1.60  1.693E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  4.816E-01 AG108M
                                               723.36  20.220  2.165E+00 EU154 
   727.17       14.  83.71   1.60  1.686E-02   727.17   7.550    PBC<MDA BI212 
   747.16        7. 105.37   1.62  1.651E-02   747.16  34.000    PBC<MDA PM146 
   765.79       16.  78.37   1.63  1.621E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.873E+02 PA234M
   766.41       13.  73.96   1.63  1.620E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.481E+02 PA234M
   785.42        2. 518.54   1.65  1.590E-02   785.42   1.280    PBC<MDA BI212 
   795.87       12.  79.35   1.66  1.574E-02   795.87  85.530    PBC<MDA CS134 
   799.60       11.  84.67   1.66  1.568E-02   799.60  98.960    PBC<MDA TL210 
   810.78       21.  21.66   1.67  1.551E-02   810.78  99.460  7.672E-01 CO58  
   815.77        6. 139.14   1.67  1.544E-02   815.77  23.280    PBC<MDA La140 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:10:21 AMPage  4
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193748.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   818.50        6. 153.73   1.67  1.540E-02   818.50 100.000    PBC<MDA Cs136 
   834.85       18.  54.11   1.69  1.517E-02   834.85  99.980    PBC<MDA MN54  
   846.77        8. 117.51   1.70  1.501E-02   846.77  99.935    PBC<MDA Co56  
   860.58       32.  23.83   1.40  1.482E-02   860.56  12.420  9.660E+00 TL208 
   871.10        5. 155.37   1.71  1.468E-02   871.10  99.890    PBC<MDA NB94  
   910.91       86.  13.83   1.22  1.418E-02   911.07  29.000  1.163E+01 AC228 
   937.49        2. 496.66   1.77  1.387E-02   937.49  34.360    PBC<MDA AG110M
   964.11       11. 115.26   1.79  1.357E-02   964.11  14.605    PBC<MDA EU152 
   969.23       47.  14.65   2.00  1.352E-02   968.97  17.460  1.104E+01 AC228 
   996.33        8. 106.07   1.81  1.323E-02   996.33  10.600    PBC<MDA EU154 
  1048.07        1. 806.23   1.85  1.271E-02  1048.07  80.000    PBC<MDA Cs136 
  1063.66        2. 634.67   1.86  1.257E-02  1063.66  74.500    PBC<MDA BI207 
  1099.25        1. 800.33   1.89  1.224E-02  1099.25  56.500    PBC<MDA FE59  
  1112.07        9. 138.79   1.89  1.213E-02  1112.07  13.644    PBC<MDA EU152 
  1119.89       63.  17.16   1.90  1.206E-02  1120.29  15.100  1.913E+01 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1173.24        4. 355.22   1.94  1.163E-02  1173.24  99.900    PBC<MDA CO60  
  1238.28       12.  87.26   1.98  1.114E-02  1238.28  66.070    PBC<MDA Co56  
  1274.53       14.  35.35   2.01  1.088E-02  1274.53  99.940  7.321E-01 NA22  
                                              1274.54  35.190  2.079E+00 EU154 
  1291.60       10.  87.78   2.02  1.077E-02  1291.60  43.200    PBC<MDA FE59  
  1384.30       12.  28.87   2.08  1.018E-02  1384.30  24.290  2.695E+00 AG110M
  1460.46      392.   5.34   2.15  9.749E-03  1460.83  10.670  2.095E+02 K40   
  1765.02       24.  23.25   2.31  8.350E-03  1764.49  15.400  1.052E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   239.22    59.93        52.         6. 1.492E+02  198.55   0.935  -      c
   298.77    74.84       111.       138. 3.010E+03   13.78   1.025  -      sD
   308.53    77.28       144.       223. 4.769E+03   10.12   1.027  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:10:21 AMPage  5
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193748.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.80    46.54       200.         8.     0.005   238.66   0.998s
 TH-227    200.20    50.14       244.        13.     0.007   177.78   1.001s
 AM-241    237.77    59.54        87.        27.     0.015    58.82   0.385D
 TH-234    252.77    63.29       337.        23.     0.013   113.01   1.014 
 Sn-126    256.74    64.28       424.        18.     0.010   160.88   1.015s
 BA-133    323.56    80.99       921.       -31.    -0.017    72.39   1.031s
 Np-237    345.55    86.49      1099.         0.     0.000   179.89   1.036A
 EU-155    345.76    86.54      1208.       -29.    -0.016   172.93   1.036s
 Sn-126    349.87    87.57      1093.        39.     0.022    46.00   1.037D
 Cd-109    351.75    88.04      1106.         0.     0.000   165.32   1.038A
 Nd-147    363.99    91.10      1121.       -25.    -0.014   192.79   1.041s
 TH-234    369.94    92.59       136.        16.     0.009   107.06   1.042D
 AC-228    372.98    93.35      1221.        28.     0.016   177.63   1.043s
 Gd-153    389.58    97.50      1191.        29.     0.016   170.05   1.047s
 Np-239    397.58    99.50      1163.        17.     0.009   291.39   1.049s
 Gd-153    412.37   103.20      1146.         0.     0.000  1000.00   1.052s
 Np-239    414.37   103.70      1146.         0.     0.000  1000.00   1.053s
 EU-155    420.82   105.31      1146.         0.     0.000  1000.00   1.054 
 Np-239    424.09   106.13       992.        27.     0.015   164.89   1.055 
 EU-152    486.67   121.78       240.       -25.    -0.014    90.08   1.070s
 CO-57     487.80   122.06       151.        21.     0.012    84.28   1.070s
 EU-154    491.95   123.10       179.         9.     0.005   211.08   1.071s
 PA-234    524.72   131.29       653.       -26.    -0.015   139.08   1.079s
 HF-181    531.64   133.02       680.       -26.    -0.015   141.58   1.081 
 CE-144    533.69   133.54       706.       -26.    -0.015   144.18   1.081 
 HF-181    544.74   136.30       732.        -7.    -0.004   512.09   1.084s
 CO-57     545.43   136.47       740.         0.     0.000  1000.00   1.084s
 Tc-99m    561.57   140.51       740.         0.     0.000  1000.00   1.088s
 U-235     574.67   143.79       740.         0.     0.000  1000.00   1.091s
 CE-141    581.29   145.44       697.        26.     0.014   144.84   1.092s
 Ba-140    650.15   162.66       183.        19.     0.011   101.07   1.108 
 U-235     653.03   163.38       202.        20.     0.011   101.09   1.109 
 CE-139    662.92   165.85       251.       -24.    -0.013    83.12   1.111s
 Cf-251    705.90   176.60       103.        -6.    -0.003   337.15   1.122 
 U-235     742.37   185.72       117.        64.     0.035    34.21   1.130 
 TH-229    773.52   193.51        80.         3.     0.002   545.38   1.137s
 U-235     820.80   205.33       152.       -25.    -0.014    79.27   1.148s
 TH-229    842.87   210.85       108.        21.     0.012   100.10   1.153 
 Cf-251    907.45   227.00        80.         8.     0.004   221.74   1.168 
 TH-227    943.33   235.97       590.        19.     0.011   180.58   1.176s
 PB-212    953.97   238.63        74.       284.     0.158     7.32   1.179D
 PB-214    967.43   242.00        54.        74.     0.041    18.21   1.182D
 EU-152    978.21   244.69       657.       -22.    -0.012   167.81   1.185s
 TH-227   1024.39   256.24        96.         9.     0.005   215.74   1.195s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:10:21 AMPage  6
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193748.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cd-113m  1054.23   263.70       175.       -23.    -0.013    84.38   1.202s
 BI-210M  1062.75   265.83       183.         8.     0.004   242.84   1.204s
 TL-208   1108.55   277.28        87.        10.     0.006   133.37   1.215s
 Hg-203   1116.22   279.20       129.       -16.    -0.009   102.48   1.216s
 I-131    1136.61   284.30        64.         4.     0.002   394.76   1.221s
 PB-214   1179.77   295.09        36.       142.     0.079    10.36   1.231D
 TL-210   1183.41   296.00       550.       -18.    -0.010   184.21   1.231s
 PB-212   1199.52   300.03        28.        24.     0.013    37.26   1.235D
 PA-231   1199.68   300.07       532.       -18.    -0.010   180.64   1.235s
 PA-233   1200.12   300.18       514.       -18.    -0.010   177.57   1.235s
 PA-231   1210.00   302.65       496.        -9.    -0.005   356.76   1.237s
 BA-133   1210.81   302.85       487.         0.     0.000  1000.00   1.238s
 Ba-140   1218.80   304.85       487.         0.     0.000  1000.00   1.240 
 BI-210M  1218.99   304.90       487.         0.     0.000  1000.00   1.240 
 Ir-192   1233.16   308.44       487.         0.     0.000  1000.00   1.243s
 PA-233   1247.44   312.01       487.         0.     0.000  1000.00   1.246s
 Ir-192   1265.35   316.49       487.         0.     0.000  1000.00   1.250s
 CR-51    1279.73   320.08       566.       -22.    -0.012    68.02   1.253s
 La-140   1314.43   328.76       398.       -20.    -0.011   145.72   1.261s
 Cf-249   1333.15   333.44       379.       -20.    -0.011   141.70   1.265s
 AC-228   1351.90   338.13        25.        84.     0.046    17.03   1.050s
 Cs-136   1361.66   340.57       359.       -20.    -0.011   137.37   1.272s
 EU-152   1376.53   344.29       276.        18.     0.010   130.58   1.275s
 HF-181   1382.70   345.83       357.       -20.    -0.011   136.59   1.276s
 PB-214   1406.68   351.83        28.       195.     0.108     8.82   1.335 
 BA-133   1423.37   356.00       293.       -16.    -0.009   152.31   1.285s
 I-131    1457.31   364.48        28.        12.     0.007    91.82   1.293s
 BA-133   1534.73   383.84        95.        14.     0.008    99.25   1.310 
 Cf-249   1551.17   387.95       109.        14.     0.008   105.74   1.314s
 SB-125   1710.86   427.88        48.        -2.    -0.001   849.12   1.349s
 AG-108M  1735.10   433.94        65.       -14.    -0.008   120.55   1.354s
 PM-146   1814.87   453.88        53.       -10.    -0.005   180.14   1.372s
 Ir-192   1871.59   468.06        57.       -12.    -0.007   128.51   1.384s
 BE-7     1909.73   477.60       134.       -17.    -0.009   100.63   1.392s
 HF-181   1927.34   482.00       151.       -13.    -0.007   134.10   1.396 
 La-140   1947.43   487.02       114.        14.     0.008   113.77   1.400s
 RU-103   1987.56   497.05        52.        -6.    -0.003   248.70   1.409s
 RH-106   2046.81   511.86        56.        91.     0.051    15.66   2.672s
 Kr-85    2055.27   513.98       147.         0.     0.000  1000.00   1.424s
 Nd-147   2123.35   531.00        48.       -15.    -0.008    99.57   1.438s
 Ba-140   2148.39   537.26        31.        -2.    -0.001   760.92   1.444s
 CS-134   2252.30   563.24        33.        10.     0.005   132.37   1.466s
 CS-134   2276.64   569.32        51.       -11.    -0.006    94.21   1.471s
 PA-234   2277.24   569.47        63.         0.     0.000  1000.00   1.471s
 BI-207   2278.16   569.70        50.        14.     0.008    78.01   1.471s
 TL-208   2332.04   583.17        17.       101.     0.056    12.44   0.920s
 SB-125   2401.36   600.50       282.        12.     0.006   206.22   1.497s
 SB-124   2410.29   602.73       294.        12.     0.006   210.08   1.499s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:10:21 AMPage  7
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193748.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134   2418.21   604.71       305.        12.     0.006   213.61   1.500s
 BI-214   2435.89   609.13        28.       177.     0.098     9.84   1.780 
 RU-103   2440.56   610.30       316.         4.     0.002   679.71   1.505s
 PM-144   2471.62   618.06        72.       -17.    -0.010    72.66   1.512s
 RH-106   2487.04   621.92        75.        15.     0.008    86.08   1.515s
 SB-125   2542.94   635.89        19.         5.     0.003   122.47   1.526s
 I-131    2547.28   636.97        43.       -12.    -0.006    84.42   1.527s
 PM-144   2785.58   696.54        61.       -10.    -0.005   183.35   1.576s
 NB-94    2809.93   702.63        70.        -2.    -0.001   930.64   1.581 
 SB-124   2890.57   722.79        63.        13.     0.007    88.32   1.598s
 AG-108M  2891.17   722.94        76.         0.     0.000  1000.00   1.598s
 EU-154   2892.86   723.36        76.         0.     0.000  1000.00   1.598s
 ZR-95    2896.22   724.20        76.         0.     0.000  1000.00   1.599s
 BI-212   2908.11   727.17        58.        14.     0.008    83.71   1.601s
 PM-146   2942.31   735.72        38.        -8.    -0.004   226.47   1.608s
 PM-146   2988.08   747.16         9.         7.     0.004   105.37   1.617s
 ZR-95    3026.36   756.73        40.       -15.    -0.008    96.23   1.625s
 AG-110M  3055.23   763.94        78.       -20.    -0.011    64.97   1.631s
 NB-95    3062.61   765.79        71.        16.     0.009    78.37   1.632s
 PA-234M  3065.10   766.41        38.        13.     0.007    73.96   1.633s
 EU-152   3115.14   778.92        40.        -6.    -0.003   235.31   1.643s
 BI-212   3141.15   785.42        72.         2.     0.001   518.54   1.648s
 CS-134   3182.96   795.87        36.        12.     0.006    79.35   1.656s
 TL-210   3197.88   799.60        42.        11.     0.006    84.67   1.659s
 CS-134   3207.29   801.95        86.       -15.    -0.008    89.56   1.661s
 CO-58    3242.59   810.78         0.        21.     0.012    21.66   1.668s
 La-140   3262.58   815.77        30.         6.     0.003   139.14   1.672s
 Cs-136   3273.50   818.50        37.         6.     0.003   153.73   1.674s
 MN-54    3338.91   834.85        15.        18.     0.010    54.11   1.687s
 Co-56    3386.61   846.77        15.         8.     0.004   117.51   1.696s
 TL-208   3441.88   860.58         7.        32.     0.018    23.83   1.402 
 NB-94    3483.94   871.10        32.         5.     0.003   155.37   1.715s
 EU-154   3492.47   873.23        43.        -5.    -0.003   179.84   1.717s
 PA-234   3532.53   883.24        54.         0.     0.000  1000.00   1.724s
 AG-110M  3538.30   884.68        54.         0.     0.000  1000.00   1.725s
 Sc-46    3556.69   889.28        46.        -4.    -0.002   265.82   1.729s
 Y-88     3591.74   898.04        35.        -8.    -0.004   166.38   1.736s
 AC-228   3643.22   910.91        13.        86.     0.048    13.83   1.218s
 AG-110M  3749.60   937.49        20.         2.     0.001   496.66   1.766 
 PA-234   3783.72   946.02        25.        -3.    -0.002   370.93   1.772s
 EU-152   3856.11   964.11        72.        11.     0.006   115.26   1.786s
 AC-228   3876.57   969.23         0.        47.     0.026    14.65   1.999 
 EU-154   3985.03   996.33        32.         8.     0.004   106.07   1.810s
 EU-154   4018.82  1004.77        32.       -10.    -0.006   132.41   1.816s
 Co-56    4151.13  1037.84        27.        -8.    -0.004   157.30   1.841s
 Cs-136   4192.07  1048.07        32.         1.     0.001   806.23   1.848 
 RH-106   4201.23  1050.36        42.        -1.    -0.001   921.95   1.850s
 BI-207   4254.46  1063.66        21.         2.     0.001   634.67   1.860s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:10:21 AMPage  8
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193748.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ga-68    4309.44  1077.40        27.        -2.    -0.001   708.52   1.870s
 FE-59    4396.88  1099.25        22.         1.     0.001   800.33   1.886s
 EU-152   4448.20  1112.07        79.         9.     0.005   138.79   1.895s
 BI-214   4481.06  1120.29        26.        63.     0.035    17.16   1.901s
 Sc-46    4482.12  1120.55        89.         0.     0.000  1000.00   1.901s
 Ta-182   4485.12  1121.30        84.       -11.    -0.006   117.17   1.901 
 CO-60    4692.96  1173.24        32.         4.     0.002   355.22   1.938s
 Ta-182   4885.75  1221.41        68.       -24.    -0.013    83.94   1.972 
 Co-56    4953.27  1238.28        17.        12.     0.007    87.26   1.984s
 NA-22    5098.35  1274.53         6.        14.     0.008    35.35   2.008s
 EU-154   5098.39  1274.54        20.         0.     0.000  1000.00   2.008s
 FE-59    5166.65  1291.60        11.        10.     0.005    87.78   2.020s
 TL-210   5252.32  1313.00        28.        -7.    -0.004   174.19   2.034s
 CO-60    5330.37  1332.50        34.       -17.    -0.010    81.96   2.047s
 AG-110M  5537.69  1384.30         0.        12.     0.007    28.87   2.082 
 EU-152   5632.56  1408.00        11.        -3.    -0.002   243.10   2.097s
 K-40     5842.54  1460.46        13.       392.     0.218     5.34   2.151 
 La-140   6385.95  1596.21        12.        -4.    -0.002   215.06   2.215s
 SB-124   6765.35  1690.98         0.         0.     0.000  1000.00   2.272s
 BI-214   7059.65  1764.49         4.        24.     0.014    23.25   2.314s
 Co-56    7087.11  1771.35        28.         0.     0.000  1000.00   2.318s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -3.8481E+00                                      5.31E+01             
                           477.60-3.848E+00 ?(  1.300E+01 1.01E+02 1.05E+01 G  
 
NA-22    C   7.3210E-01                                      9.50E+02             
                          1274.53 7.321E-01 ?(  7.050E-01 3.53E+01 9.99E+01 G  
 
K-40     N   2.0946E+02                                      4.66E+11             
                          1460.83 2.095E+02  (P 1.036E+01 5.34E+00 1.07E+01 G  
 
Sc-46    F  -1.4100E-01                                      8.38E+01             
                           889.28-1.410E-01 &(  1.315E+00 2.66E+02 1.00E+02 G  
                          1120.55 0.000E+00 +   2.150E+00 1.00E+03 1.00E+02 G  
 
CR-51    F  -3.9732E+00                                      2.77E+01             
                           320.08-3.973E+00 ?(P 2.077E+01 6.80E+01 9.94E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:10:21 AMPage  9
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193748.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
MN-54    C   6.4583E-01                                      3.12E+02             
                           834.85 6.458E-01 &(P 7.684E-01 5.41E+01 1.00E+02 G  
 
FE-59    F   5.6051E-01                                      4.45E+01             
                          1099.25 1.064E-01 &(P 1.960E+00 8.00E+02 5.65E+01 G  
                          1291.60 1.154E+00 ?(  2.197E+00 8.78E+01 4.32E+01 G  
 
Co-56    C   5.2486E-01                                      7.73E+01             
                           846.77 2.838E-01 ?(P 7.766E-01 1.18E+02 9.99E+01 G  
                          1238.28 8.895E-01 ?(P 1.662E+00 8.73E+01 6.61E+01 G  
                          1037.84-2.353E+00 +   8.217E+00 1.57E+02 1.41E+01 G  
                          1771.35 0.000E+00 -   1.180E+01 1.00E+03 1.55E+01  A 
 
CO-57    C   2.6150E-01                                      2.72E+02             
                           122.06 2.615E-01  (  7.350E-01 8.43E+01 8.56E+01 G  
                           136.47 0.000E+00 &   1.308E+01 1.00E+03 1.07E+01 G  
 
CO-58    C   7.6722E-01                                      7.09E+01             
                           810.78 7.672E-01 &(  2.653E-01 2.17E+01 9.95E+01 G  
 
CO-60    F  -9.2313E-01                                      1.93E+03             
                          1332.50-9.231E-01 ?(  1.581E+00 8.20E+01 1.00E+02 G  
                          1173.24 1.754E-01 + P 1.397E+00 3.55E+02 9.99E+01 G  
 
ZN-65    F   6.1710E-02                                      2.44E+02             
                          1115.55 6.171E-02 %(  4.219E+00 1.96E+03 5.06E+01 G  
 
NB-94    I   7.1441E-02                                      7.41E+06             
                           702.63-6.180E-02 ?(P 1.367E+00 9.31E+02 9.79E+01 G  
                           871.10 2.020E-01 ?(  1.096E+00 1.55E+02 9.99E+01 G  
 
ZR-95    I  -9.3568E-01                                      6.40E+01             
                           756.73-9.357E-01 ?(  2.007E+00 9.62E+01 5.45E+01 G  
                           724.20 0.000E+00 +   3.225E+00 1.00E+03 4.42E+01 G  
 
NB-95    I   5.5147E-01                                      6.40E+01             
                           765.79 5.515E-01 ?(  1.443E+00 7.84E+01 9.98E+01 G  
 
RU-103   I  -1.6403E-01                                      3.93E+01             
                           497.05-1.640E-01 &(  9.927E-01 2.49E+02 9.09E+01 G  
                           610.30 1.865E+00 ?   4.301E+01 6.80E+02 5.75E+00 GA 
 
RH-106   I   4.3968E+00                                      3.74E+02             
                           621.92 4.397E+00  (  1.269E+01 8.61E+01 9.93E+00 G  
                          1050.36-2.806E+00 -   9.235E+01 9.22E+02 1.56E+00 G  
                           511.86 1.155E+01 ?   4.771E+00 1.57E+01 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:10:21 AMPage 10
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193748.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C  -3.4860E-01                                      1.53E+05             
                           433.94-3.486E-01  (  1.003E+00 1.21E+02 9.05E+01 G  
                           722.94 0.000E+00 +   1.565E+00 1.00E+03 9.08E+01 G  
                           614.28 4.932E-07 %   2.782E+00 1.66E+08 8.98E+01 G  
 
AG-110M  F   5.5949E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  1.947E+00 1.00E+03 7.27E+01 G  
                           657.76-2.153E-02 %   9.987E-01 1.29E+03 9.46E+01 G  
                           937.49 2.331E-01 &(  2.745E+00 4.97E+02 3.44E+01 G  
                          1384.30 2.695E+00 ?(  1.655E+00 2.89E+01 2.43E+01 G  
                           763.94-3.140E+00 +   6.737E+00 6.50E+01 2.23E+01 G  
 
SN-113   F   3.7708E-02                                      1.15E+02             
                           391.69 3.771E-02 %(  1.786E+00 1.37E+03 6.40E+01 G  
 
SB-124   F   7.0696E-01                                      6.02E+01             
                           602.73 3.395E-01 &(  2.406E+00 2.10E+02 9.83E+01 G  
                          1690.98 0.000E+00 -   9.906E-01 1.00E+03 4.78E+01 G  
                           722.79 4.047E+00 ?(  1.202E+01 8.83E+01 1.08E+01 G  
 
SB-125   I   7.7257E-01                                      1.01E+03             
                           427.88-1.256E-01 ?(  2.628E+00 8.49E+02 2.96E+01 G  
                           600.50 1.861E+00 ?(  1.295E+01 2.06E+02 1.79E+01 G  
                           635.89 1.405E+00 ?(  6.018E+00 1.22E+02 1.13E+01 G  
                           463.37-2.256E-01 %   1.047E+01 1.33E+03 1.05E+01 G  
 
I-131    I   3.4581E-01                                      8.02E+00             
                           364.48 2.897E-01 ?(  6.668E-01 9.18E+01 8.17E+01 G  
                           284.30 1.092E+00 ?(  1.091E+01 3.95E+02 6.14E+00 G  
                           636.97-4.855E+00 +   1.379E+01 8.44E+01 7.17E+00 G  
 
Gd-153   F   1.0206E+00                                      2.42E+02             
                            97.50 1.021E+00 ?(  5.781E+00 1.70E+02 3.00E+01 G  
                           103.20 0.000E+00 -   7.711E+00 1.00E+03 2.18E+01 G  
 
Ga-68    C  -2.6250E+00                                      4.71E-02             
                          1077.40-2.625E+00 ?(  4.217E+01 7.09E+02 3.30E+00 G  
 
BA-133   F  -5.0837E-01                                      3.85E+03             
                           356.00-5.084E-01 ?(  2.603E+00 1.52E+02 6.20E+01 G  
                           302.85 0.000E+00 +   1.008E+01 1.00E+03 1.83E+01 G  
                           383.84 3.326E+00 ?   1.111E+01 9.93E+01 8.94E+00 GA 
                            80.99-1.046E+00 + P 4.868E+00 7.24E+01 3.41E+01 GA 
 
CS-134   I   5.2233E-01                                      7.54E+02             
                           795.87 4.754E-01 ?(  1.266E+00 7.93E+01 8.55E+01 G  
                           604.71 3.430E-01 ?(  2.471E+00 2.14E+02 9.76E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:10:21 AMPage 11
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193748.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           569.32-2.023E+00 +   6.442E+00 9.42E+01 1.54E+01 G  
                           801.95-6.244E+00 +   1.877E+01 8.96E+01 8.69E+00 G  
                           563.24 3.100E+00 ?(P 9.679E+00 1.32E+02 8.35E+00 G  
 
CS-137   I   2.4016E-02                                      1.10E+04             
                           661.66 2.402E-02 &(  9.964E-01 1.71E+03 8.52E+01 G  
 
CE-139   F  -3.4756E-01                                      1.38E+02             
                           165.85-3.476E-01  (P 1.124E+00 8.31E+01 7.99E+01 G  
 
Ba-140   I   5.7558E-01                                      1.28E+01             
                           537.26-2.213E-01 &(P 3.093E+00 7.61E+02 2.44E+01 G  
                           162.66 3.700E+00 ?(P 1.252E+01 1.01E+02 6.22E+00 G  
                           304.85 0.000E+00 -   4.325E+01 1.00E+03 4.29E+00 G  
 
La-140   I   1.8206E-01                                      1.28E+01             
                          1596.21-2.569E-01 ?(  1.211E+00 2.15E+02 9.54E+01 G  
                           487.02 7.358E-01 ?(P 2.824E+00 1.14E+02 4.55E+01 G  
                           328.76-1.789E+00 &   8.732E+00 1.46E+02 2.03E+01 G  
                           815.77 8.984E-01 ?(  4.351E+00 1.39E+02 2.33E+01 G  
 
CE-141   I   5.9852E-01                                      3.25E+01             
                           145.44 5.985E-01 &(  2.893E+00 1.45E+02 4.82E+01 G  
 
CE-144   I  -2.5393E+00                                      2.85E+02             
                           133.54-2.539E+00 ?(  1.221E+01 1.44E+02 1.11E+01 G  
 
PM-144   C  -3.0730E-01                                      3.63E+02             
                           696.54-3.073E-01 ?(P 1.256E+00 1.83E+02 9.90E+01 G  
                           618.06-5.132E-01 +   1.240E+00 7.27E+01 9.91E+01 G  
 
EU-152   F   1.1467E+00                                      4.94E+03             
                           121.78-9.141E-01  (  2.745E+00 9.01E+01 2.86E+01 G  
                           344.29 1.319E+00 ?(  5.780E+00 1.31E+02 2.65E+01 G  
                          1112.07 3.128E+00 ?(  1.481E+01 1.39E+02 1.36E+01 G  
                           778.92-1.610E+00 +   8.637E+00 2.35E+02 1.29E+01 G  
                           964.11 3.015E+00 ?(  1.180E+01 1.15E+02 1.46E+01 G  
                           244.69-4.351E+00 +   2.441E+01 1.68E+02 7.58E+00 G  
                          1408.00-8.777E-01 -   4.845E+00 2.43E+02 2.10E+01 GA 
 
EU-154   I   8.3918E-01                                      3.14E+03             
                           123.10 2.335E-01 &(  1.674E+00 2.11E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   3.416E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 -   7.036E+00 1.00E+03 2.02E+01 G  
                           873.23-1.648E+00 +   1.032E+01 1.80E+02 1.23E+01 G  
                          1004.77-2.348E+00 +   6.825E+00 1.32E+02 1.80E+01 G  
                           996.33 3.170E+00 &(  1.152E+01 1.06E+02 1.06E+01 G  

                                 (Page 13 of 21)

Page 850 of 1586



      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:10:21 AMPage 12
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193748.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
HF-181   F  -3.9940E-01                                      4.24E+01             
                           482.00-3.994E-01 ?(  1.809E+00 1.34E+02 8.05E+01 G  
                           133.02-6.493E-01 +   3.067E+00 1.42E+02 4.33E+01 G  
                           345.83-2.526E+00 +   1.156E+01 1.37E+02 1.51E+01 G  
                           136.30-1.381E+00 &   2.374E+01 5.12E+02 5.85E+00 G  
 
Ta-182   F  -1.5128E+00                                      1.14E+02             
                          1121.30-1.513E+00  (  6.010E+00 1.17E+02 3.49E+01 G  
                          1221.41-4.342E+00 +   7.517E+00 8.39E+01 2.70E+01 G  
                          1189.05-1.987E-01 %   9.557E+00 2.22E+03 1.62E+01 G  
 
Hg-203   F  -3.2850E-01                                      4.66E+01             
                           279.20-3.285E-01 ?(  1.131E+00 1.02E+02 8.15E+01 G  
 
TL-208   N   3.3541E+00                                      6.98E+02             
                           583.02 3.354E+00  (P 7.162E-01 1.24E+01 8.45E+01 G  
                           277.28 2.656E+00 & P 1.204E+01 1.33E+02 6.31E+00 G  
                           860.56 9.660E+00 + P 4.538E+00 2.38E+01 1.24E+01 G  
 
PM-146   C   6.8411E-04                                      2.02E+03             
                           453.88-3.421E-01 ?(P 1.306E+00 1.80E+02 6.50E+01 G  
                           747.16 6.561E-01 &(P 1.680E+00 1.05E+02 3.40E+01 G  
                           735.72-1.146E+00 + P 4.632E+00 2.26E+02 2.25E+01 G  
 
Y-88     F  -5.2159E-03                                      1.07E+02             
                          1836.06-5.216E-03 %(P 5.109E-01 7.55E+03 9.92E+01 G  
                           898.04-3.308E-01 +   1.252E+00 1.66E+02 9.37E+01 G  
 
Cd-113m     -6.0727E+03                                      5.33E+03             
                           263.70-6.073E+03 &(  1.708E+04 8.44E+01 6.00E-03   K
 
Cf-251   T  -4.0712E-01                                      3.28E+05             
                           176.60-4.071E-01  (  3.587E+00 3.37E+02 1.70E+01 G  
                           227.00 1.828E+00     1.015E+01 2.22E+02 6.30E+00 GA 
 
Cf-249   T   4.5522E-01                                      1.28E+05             
                           387.95 4.552E-01 ?(  1.622E+00 1.06E+02 6.60E+01 G  
                           333.44-2.372E+00 +   1.126E+01 1.42E+02 1.55E+01 G  
 
Sn-126       2.6274E+00                                      3.65E+07             
                            87.57 1.139E+00 }   4.609E+00 4.60E+01 3.75E+01 GA 
                            64.28 2.627E+00 &(  1.417E+01 1.61E+02 9.70E+00 G  
                            86.94 0.000E+00 }   1.961E+01 1.84E+03 9.04E+00 GA 
 
PB-210   N   4.2930E+00                                      8.14E+03             
                            46.54 4.293E+00 ?(P 3.477E+01 2.39E+02 4.25E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:10:21 AMPage 13
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193748.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   9.7724E+00                                      6.98E+02             
                           238.63 9.772E+00  (P 1.469E+00 7.32E+00 4.33E+01 G  
                           300.03 1.273E+01 +   1.451E+01 3.73E+01 3.28E+00 GA 
 
PB-214   N   1.0056E+01                                      5.84E+05             
                           351.93 1.006E+01  (P 1.421E+00 8.82E+00 3.76E+01 G  
                           295.09 1.261E+01 + P 2.745E+00 1.04E+01 1.93E+01 G  
                           242.00 1.498E+01 +   7.470E+00 1.82E+01 7.43E+00 GA 
 
BI-207   C   2.6068E-01                                      1.18E+04             
                          1063.66 9.891E-02 ?(  1.438E+00 6.35E+02 7.45E+01 G  
                           569.70 3.840E-01 ?(  1.002E+00 7.80E+01 9.77E+01 G  
 
BI-212   N   5.9533E+00                                      6.98E+02             
                           727.17 5.953E+00  (  1.672E+01 8.37E+01 7.55E+00 G  
                           785.42 6.358E+00 ? P 1.151E+02 5.19E+02 1.28E+00 GA 
 
U-235    N   1.5111E+00                                      2.57E+11             
                           143.79 0.000E+00 ?(  1.302E+01 1.00E+03 1.10E+01 G  
                           205.33-6.686E+00 + P 1.619E+01 7.93E+01 5.01E+00 G  
                           163.38 4.771E+00 &(  1.614E+01 1.01E+02 5.08E+00 G  
                           185.72 1.488E+00     1.243E+00 3.42E+01 5.40E+01 GA 
 
BI-214   N   1.0943E+01                                      5.84E+05             
                           609.31 1.109E+01  (P 1.713E+00 9.84E+00 4.61E+01 G  
                          1120.29 1.913E+01 + P 8.116E+00 1.72E+01 1.51E+01 G  
                          1764.49 1.052E+01 ?(P 5.021E+00 2.32E+01 1.54E+01 G  
 
BI-210M  T   2.5491E-01                                      1.10E+09             
                           265.83 2.549E-01 ?(P 2.104E+00 2.43E+02 5.00E+01 G  
                           304.90 0.000E+00 -   6.627E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   1.1762E+01                                      2.10E+03             
                           911.07 1.163E+01  (P 2.630E+00 1.38E+01 2.90E+01 G  
                           968.97 1.104E+01  (P 1.735E+00 1.47E+01 1.75E+01 G  
                           338.32 1.314E+01 @(P 4.129E+00 1.70E+01 1.20E+01 G  
                            93.35 5.406E+00 - P 3.198E+01 1.78E+02 5.56E+00 XA 
 
TH-227   N   2.4371E+00                                      7.95E+03             
                           256.24 2.008E+00 *(  1.079E+01 2.16E+02 7.00E+00 G  
                           235.97 2.304E+00 &(  1.393E+01 1.81E+02 1.23E+01 G  
                            50.14 3.017E+00 &(P 1.810E+01 1.78E+02 8.00E+00 G  
 
TH-229   N   4.4311E+00                                      2.68E+06             
                           193.51 9.508E-01 ?(  1.308E+01 5.45E+02 4.40E+00 G  
                           210.85 9.553E+00 &(  2.345E+01 1.00E+02 2.99E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:10:21 AMPage 14
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193748.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-234   N   5.3466E+00                                      1.63E+12             
                            92.59 3.063E+00  (P 1.102E+01 1.07E+02 5.58E+00 G  
                            63.29 8.693E+00  (  3.283E+01 1.13E+02 3.81E+00 G  
 
PA-231   N  -5.3852E+00                                      1.20E+07             
                           302.65-5.385E+00 ?(  6.467E+01 3.57E+02 2.88E+00 G  
                           300.07-1.288E+01 +   7.792E+01 1.81E+02 2.46E+00 G  
 
PA-234   N  -1.5532E+00                                      1.63E+12             
                           131.29-1.553E+00 ?(  7.208E+00 1.39E+02 1.80E+01 G  
                           946.02-9.031E-01 +   7.830E+00 3.71E+02 1.34E+01 G  
                           569.47 0.000E+00 +   1.326E+01 1.00E+03 8.20E+00 G  
                           883.24 0.000E+00 +   1.472E+01 1.00E+03 9.60E+00 G  
                           880.53 4.239E-01 %   2.336E+01 1.55E+03 6.00E+00 GA 
 
PA-234M  N   3.8119E+01                                      1.63E+12             
                          1001.00-5.150E-01 %(P 1.623E+02 6.75E+03 8.37E-01 G  
                           766.41 1.481E+02 ?(  3.656E+02 7.40E+01 2.94E-01 G  
 
AM-241   T   1.1561E+00                                      1.58E+05             
                            59.54 1.156E+00  (  1.950E+00 5.88E+01 3.59E+01 G  
 
Cs-136   F   1.4091E-01                                      1.30E+01             
                           818.50 2.099E-01 ?(  1.122E+00 1.54E+02 1.00E+02 G  
                          1048.07 5.463E-02 ?(  1.588E+00 8.06E+02 8.00E+01 G  
                           340.57-8.002E-01 +   3.683E+00 1.37E+02 4.69E+01 G  
 
Np-239   T   1.2504E+00                                      2.36E+00             
                           103.70 0.000E+00 &   6.999E+00 1.00E+03 2.40E+01 X  
                           106.13 1.250E+00  (  6.872E+00 1.65E+02 2.27E+01 G  
                            99.50 1.168E+00 *   1.137E+01 2.91E+02 1.50E+01 X  
 
Nd-147      -2.9421E+00                                      1.11E+01             
                           531.00-2.942E+00  (  6.997E+00 9.96E+01 1.30E+01 G  
                            91.10-9.461E-01 +   6.082E+00 1.93E+02 2.83E+01 G  
 
TL-210   N   4.1110E-01                                      5.84E+05             
                           799.60 4.111E-01 ?(  1.172E+00 8.47E+01 9.90E+01 G  
                           296.00-3.960E-01 -   2.443E+00 1.84E+02 7.90E+01 G  
                          1313.00-1.826E+00 &   6.850E+00 1.74E+02 2.10E+01 GA 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:10:21 AMPage 15
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193748.An1             
                                                                                 
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       244.        13.     0.007   177.78   3.017E+00  P
 BA-133      80.99       921.       -31.    -0.017    72.39  -1.046E+00  P
 EU-155      86.54      1208.       -29.    -0.016   172.93  -1.033E+00   
 Nd-147      91.10      1121.       -25.    -0.014   192.79  -9.461E-01   
 Gd-153      97.50      1191.        29.     0.016   170.05   1.021E+00   
 Np-239      99.50      1163.        17.     0.009   291.39   1.168E+00   
 Np-239     106.13       992.        27.     0.015   164.89   1.250E+00   
 EU-152     121.78       240.       -25.    -0.014    90.08  -9.141E-01   
 CO-57      122.06       151.        21.     0.012    84.28   2.615E-01   
 EU-154     123.10       179.         9.     0.005   211.08   2.335E-01   
 PA-234     131.29       653.       -26.    -0.015   139.08  -1.553E+00   
 HF-181     133.02       680.       -26.    -0.015   141.58  -6.493E-01   
 CE-144     133.54       706.       -26.    -0.015   144.18  -2.539E+00   
 HF-181     136.30       732.        -7.    -0.004   512.09  -1.381E+00   
 CE-141     145.44       697.        26.     0.014   144.84   5.985E-01   
 Ba-140     162.66       183.        19.     0.011   101.07   3.700E+00  P
 U-235      163.38       202.        20.     0.011   101.09   4.771E+00   
 CE-139     165.85       251.       -24.    -0.013    83.12  -3.476E-01  P
 U-235      185.72       117.        64.     0.035    34.21   1.488E+00   
 TH-229     193.51        80.         3.     0.002   545.38   9.508E-01   
 U-235      205.33       152.       -25.    -0.014    79.27  -6.686E+00  P
 TH-229     210.85       108.        21.     0.012   100.10   9.553E+00   
 TH-227     235.97       590.        19.     0.011   180.58   2.304E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:10:21 AMPage 16
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193748.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152     244.69       657.       -22.    -0.012   167.81  -4.351E+00   
 TH-227     256.24        96.         9.     0.005   215.74   2.008E+00   
 Cd-113m    263.70       175.       -23.    -0.013    84.38  -6.073E+03   
 BI-210M    265.83       183.         8.     0.004   242.84   2.549E-01  P
 Hg-203     279.20       129.       -16.    -0.009   102.48  -3.285E-01   
 I-131      284.30        64.         4.     0.002   394.76   1.092E+00   
 TL-210     296.00       550.       -18.    -0.010   184.21  -3.960E-01   
 PA-231     300.07       532.       -18.    -0.010   180.64  -1.288E+01   
 PA-233     300.18       514.       -18.    -0.010   177.57  -5.111E+00   
 PA-231     302.65       496.        -9.    -0.005   356.76  -5.385E+00   
 CR-51      320.08       566.       -22.    -0.012    68.02  -3.973E+00  P
 La-140     328.76       398.       -20.    -0.011   145.72  -1.789E+00   
 Cf-249     333.44       379.       -20.    -0.011   141.70  -2.372E+00   
 Cs-136     340.57       359.       -20.    -0.011   137.37  -8.002E-01   
 EU-152     344.29       276.        18.     0.010   130.58   1.319E+00   
 HF-181     345.83       357.       -20.    -0.011   136.59  -2.526E+00   
 BA-133     356.00       293.       -16.    -0.009   152.31  -5.084E-01   
 I-131      364.48        28.        12.     0.007    91.82   2.897E-01   
 BA-133     383.84        95.        14.     0.008    99.25   3.326E+00   
 Cf-249     387.95       109.        14.     0.008   105.74   4.552E-01   
 SB-125     427.88        48.        -2.    -0.001   849.12  -1.256E-01   
 AG-108M    433.94        65.       -14.    -0.008   120.55  -3.486E-01   
 PM-146     453.88        53.       -10.    -0.005   180.14  -3.421E-01  P
 Ir-192     468.06        57.       -12.    -0.007   128.51  -5.670E-01   
 BE-7       477.60       134.       -17.    -0.009   100.63  -3.848E+00   
 HF-181     482.00       151.       -13.    -0.007   134.10  -3.994E-01   
 La-140     487.02       114.        14.     0.008   113.77   7.358E-01  P
 RU-103     497.05        52.        -6.    -0.003   248.70  -1.640E-01   
 RH-106     511.86        56.        91.     0.051    15.66   1.155E+01   
 Nd-147     531.00        48.       -15.    -0.008    99.57  -2.942E+00   
 Ba-140     537.26        31.        -2.    -0.001   760.92  -2.213E-01  P
 CS-134     563.24        33.        10.     0.005   132.37   3.100E+00  P
 CS-134     569.32        51.       -11.    -0.006    94.21  -2.023E+00   
 BI-207     569.70        50.        14.     0.008    78.01   3.840E-01   
 SB-125     600.50       282.        12.     0.006   206.22   1.861E+00   
 SB-124     602.73       294.        12.     0.006   210.08   3.395E-01   
 CS-134     604.71       305.        12.     0.006   213.61   3.430E-01   
 RU-103     610.30       316.         4.     0.002   679.71   1.865E+00   
 PM-144     618.06        72.       -17.    -0.010    72.66  -5.132E-01   
 RH-106     621.92        75.        15.     0.008    86.08   4.397E+00   
 SB-125     635.89        19.         5.     0.003   122.47   1.405E+00   
 I-131      636.97        43.       -12.    -0.006    84.42  -4.855E+00   
 PM-144     696.54        61.       -10.    -0.005   183.35  -3.073E-01  P
 NB-94      702.63        70.        -2.    -0.001   930.64  -6.180E-02  P
 SB-124     722.79        63.        13.     0.007    88.32   4.047E+00   
 BI-212     727.17        58.        14.     0.008    83.71   5.953E+00   
 PM-146     735.72        38.        -8.    -0.004   226.47  -1.146E+00  P
 PM-146     747.16         9.         7.     0.004   105.37   6.561E-01  P
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:10:21 AMPage 17
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193748.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 ZR-95      756.73        40.       -15.    -0.008    96.23  -9.357E-01   
 AG-110M    763.94        78.       -20.    -0.011    64.97  -3.140E+00   
 NB-95      765.79        71.        16.     0.009    78.37   5.515E-01   
 PA-234M    766.41        38.        13.     0.007    73.96   1.481E+02   
 EU-152     778.92        40.        -6.    -0.003   235.31  -1.610E+00   
 BI-212     785.42        72.         2.     0.001   518.54   6.358E+00  P
 CS-134     795.87        36.        12.     0.006    79.35   4.754E-01   
 TL-210     799.60        42.        11.     0.006    84.67   4.111E-01   
 CS-134     801.95        86.       -15.    -0.008    89.56  -6.244E+00   
 La-140     815.77        30.         6.     0.003   139.14   8.984E-01   
 Cs-136     818.50        37.         6.     0.003   153.73   2.099E-01   
 MN-54      834.85        15.        18.     0.010    54.11   6.458E-01  P
 Co-56      846.77        15.         8.     0.004   117.51   2.838E-01  P
 NB-94      871.10        32.         5.     0.003   155.37   2.020E-01   
 EU-154     873.23        43.        -5.    -0.003   179.84  -1.648E+00   
 Sc-46      889.28        46.        -4.    -0.002   265.82  -1.410E-01   
 Y-88       898.04        35.        -8.    -0.004   166.38  -3.308E-01   
 AG-110M    937.49        20.         2.     0.001   496.66   2.331E-01   
 PA-234     946.02        25.        -3.    -0.002   370.93  -9.031E-01   
 EU-152     964.11        72.        11.     0.006   115.26   3.015E+00   
 EU-154     996.33        32.         8.     0.004   106.07   3.170E+00   
 EU-154    1004.77        32.       -10.    -0.006   132.41  -2.348E+00   
 Co-56     1037.84        27.        -8.    -0.004   157.30  -2.353E+00   
 Cs-136    1048.07        32.         1.     0.001   806.23   5.463E-02   
 RH-106    1050.36        42.        -1.    -0.001   921.95  -2.806E+00   
 BI-207    1063.66        21.         2.     0.001   634.67   9.891E-02   
 Ga-68     1077.40        27.        -2.    -0.001   708.52  -2.625E+00   
 FE-59     1099.25        22.         1.     0.001   800.33   1.064E-01  P
 EU-152    1112.07        79.         9.     0.005   138.79   3.128E+00   
 Ta-182    1121.30        84.       -11.    -0.006   117.17  -1.513E+00   
 CO-60     1173.24        32.         4.     0.002   355.22   1.754E-01  P
 Ta-182    1221.41        68.       -24.    -0.013    83.94  -4.342E+00   
 Co-56     1238.28        17.        12.     0.007    87.26   8.895E-01  P
 FE-59     1291.60        11.        10.     0.005    87.78   1.154E+00   
 TL-210    1313.00        28.        -7.    -0.004   174.19  -1.826E+00   
 CO-60     1332.50        34.       -17.    -0.010    81.96  -9.231E-01   
 AG-110M   1384.30         0.        12.     0.007    28.87   2.695E+00   
 EU-152    1408.00        11.        -3.    -0.002   243.10  -8.777E-01   
 La-140    1596.21        12.        -4.    -0.002   215.06  -2.569E-01   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:10:21 AMPage 18
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193748.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -3.8481E+00   -3.8481E+00    1.006E+02%                1.30E+01
 NA-22  #     7.3210E-01    7.3210E-01    3.535E+01%                7.05E-01
 K-40         2.0946E+02    2.0946E+02    5.338E+00%                1.04E+01
 Sc-46  #A   -1.4100E-01   -1.4100E-01    2.658E+02%                1.32E+00
 CR-51  #A   -3.9732E+00   -3.9732E+00    6.802E+01%                2.08E+01
 MN-54  #A    6.4583E-01    6.4583E-01    5.411E+01%                7.68E-01
 FE-59  #A    5.6051E-01    5.6051E-01    8.778E+01%                1.96E+00
 Co-56  #A    5.2485E-01    5.2486E-01    7.318E+01%                7.77E-01
 CO-57  #A    2.6150E-01    2.6150E-01    8.428E+01%                7.35E-01
 CO-58  #     7.6722E-01    7.6722E-01    2.166E+01%                2.65E-01
 CO-60  #A   -9.2313E-01   -9.2313E-01    8.196E+01%                1.58E+00
 ZN-65  #A    6.1710E-02    6.1710E-02    1.958E+03%                4.22E+00
 NB-94  #A    7.1441E-02    7.1441E-02    1.554E+02%                1.37E+00
 ZR-95  #A   -9.3568E-01   -9.3568E-01    9.623E+01%                2.01E+00
 NB-95  #A    5.5147E-01    5.5147E-01    7.837E+01%                1.44E+00
 RU-103 #A   -1.6403E-01   -1.6403E-01    2.487E+02%                9.93E-01
 RH-106 #A    4.3967E+00    4.3968E+00    8.608E+01%                1.27E+01
 AG-108M#A   -3.4860E-01   -3.4860E-01    1.206E+02%                1.00E+00
 AG-110M#A    5.5949E-01    5.5949E-01    2.887E+01%                1.95E+00
 SN-113 #A    3.7708E-02    3.7708E-02    1.369E+03%                1.79E+00
 SB-124 #A    7.0696E-01    7.0696E-01    8.832E+01%                2.41E+00
 SB-125 #A    7.7257E-01    7.7257E-01    1.225E+02%                2.63E+00
 I-131  #A    3.4580E-01    3.4581E-01    9.182E+01%                6.67E-01
 Gd-153 #A    1.0206E+00    1.0206E+00    1.701E+02%                5.78E+00
 Ga-68  #A   -2.6196E+00   -2.6250E+00    7.085E+02%                4.22E+01
 Tc-99m #A    0.0000E+00    0.0000E+00    1.000E+03%                1.63E+00
 BA-133 #A   -5.0837E-01   -5.0837E-01    1.523E+02%                2.60E+00
 CS-134 #A    5.2233E-01    5.2233E-01    7.935E+01%                1.27E+00
 CS-137 #A    2.4016E-02    2.4016E-02    1.708E+03%                9.96E-01
 CE-139 #A   -3.4756E-01   -3.4756E-01    8.312E+01%                1.12E+00
 Ba-140 #A    5.7558E-01    5.7558E-01    1.011E+02%                3.09E+00
 La-140 #A    1.8206E-01    1.8206E-01    9.343E+01%                1.21E+00
 CE-141 #A    5.9852E-01    5.9852E-01    1.448E+02%                2.89E+00
 CE-144 #A   -2.5393E+00   -2.5393E+00    1.442E+02%                1.22E+01
 PM-144 #A   -3.0730E-01   -3.0730E-01    1.833E+02%                1.26E+00
 EU-152 #A    1.1467E+00    1.1467E+00    6.006E+01%                2.74E+00
 EU-154 #A    8.3918E-01    8.3918E-01    1.061E+02%                1.67E+00
 EU-155 #A    0.0000E+00    0.0000E+00    1.000E+03%                7.91E+00
 HF-181 #A   -3.9940E-01   -3.9940E-01    1.341E+02%                1.81E+00
 Ta-182 #A   -1.5128E+00   -1.5128E+00    1.172E+02%                6.01E+00
 Hg-203 #A   -3.2850E-01   -3.2850E-01    1.025E+02%                1.13E+00
 TL-208       3.3541E+00    3.3541E+00    1.244E+01%                7.16E-01
 PM-146 #A    6.8411E-04    6.8411E-04    1.043E+02%                1.31E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:10:21 AMPage 19
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193748.An1             
                                                                                 
 Y-88   #A   -5.2159E-03   -5.2159E-03    7.549E+03%                5.11E-01
 Cd-113m#A   -6.0727E+03   -6.0727E+03    8.438E+01%                1.71E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.58E+01
 Cf-251  A   -4.0712E-01   -4.0712E-01    3.371E+02%                3.59E+00
 Cf-249 #A    4.5522E-01    4.5522E-01    1.057E+02%                1.62E+00
 Sn-126 #A    2.6274E+00    2.6274E+00    1.609E+02%                1.42E+01
 PB-210 #A    4.2930E+00    4.2930E+00    2.387E+02%                3.48E+01
 PB-212       9.7724E+00    9.7724E+00    7.322E+00%                1.47E+00
 PB-214       1.0056E+01    1.0056E+01    8.821E+00%                1.42E+00
 BI-207 #A    2.6068E-01    2.6068E-01    7.801E+01%                1.44E+00
 BI-212 #A    5.9533E+00    5.9533E+00    8.371E+01%                1.67E+01
 U-235  #A    1.5111E+00    1.5111E+00    1.011E+02%                1.30E+01
 BI-214       1.0943E+01    1.0943E+01    9.837E+00%                1.71E+00
 BI-210M#A    2.5491E-01    2.5491E-01    2.428E+02%                2.10E+00
 AC-228       1.1762E+01    1.1762E+01    8.793E+00%                2.63E+00
 TH-227 #A    2.4371E+00    2.4371E+00    1.109E+02%                1.08E+01
 TH-229 #A    4.4311E+00    4.4311E+00    1.001E+02%                1.31E+01
 TH-234  A    5.3466E+00    5.3466E+00    7.784E+01%                1.10E+01
 PA-231 #A   -5.3852E+00   -5.3852E+00    3.568E+02%                6.47E+01
 PA-233 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.24E+00
 PA-234 #A   -1.5532E+00   -1.5532E+00    1.391E+02%                7.21E+00
 PA-234M#A    3.8119E+01    3.8119E+01    7.396E+01%                1.62E+02
 AM-241  A    1.1561E+00    1.1561E+00    5.882E+01%                1.95E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.33E+01
 Ir-192 #A    0.0000E+00    0.0000E+00    7.071E+02%                2.19E+00
 Cs-136 #A    1.4091E-01    1.4091E-01    1.537E+02%                1.12E+00
 Np-239 #A    1.2503E+00    1.2504E+00    1.649E+02%                6.87E+00
 Nd-147 #A   -2.9421E+00   -2.9421E+00    9.957E+01%                7.00E+00
 TL-210 #A    4.1110E-01    4.1110E-01    8.467E+01%                1.17E+00
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.51E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.3 keV)     2.565E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.3 keV) 2.5650592E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 12_Gamma_20193610
-----------------------------------------------------------------------------                      
   Sample Description: 452318_Gamma_160-36453-B-4-B 
             Detector: Detector #12       
             Batch ID: 452318                 
    Work Order Number: Gamma   
           Lot Number: 160-36453-B-4-B
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2019 04:15       Live Time: 1800   sec
     Acquisition Time: 12/18/2019 04:16:06    Real Time: 1801   sec
        Analysis Time: 12/18/2019 04:46       Dead Time: 0.08   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCan_108513
  Efficiency Cal Date: 4/20/2018 11:53
      Energy Cal Date: 4/20/2018 11:13                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 12_2019-12-07_1443.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       3.534E+00          106.6     3.767E+00    3.771E+00    1.278E+01
NA-22      2.341E-02         2027.3     4.747E-01    4.747E-01    1.749E+00
K-40       2.321E+02            5.6     1.303E+01    1.753E+01    5.395E+00
Sc-46      5.291E-01          127.1     6.725E-01    6.730E-01    2.291E+00
CR-51     -3.569E+00          219.5     7.835E+00    7.837E+00    2.631E+01
MN-54     -5.484E-01          117.7     6.456E-01    6.462E-01    1.509E+00
FE-59      5.412E-01          123.8     6.699E-01    6.704E-01    1.993E+00
Co-56      5.045E-01          124.0     6.258E-01    6.263E-01    1.079E+00
CO-57     -3.854E-01          104.7     4.036E-01    4.041E-01    1.349E+00
CO-58      3.795E-01          135.0     5.123E-01    5.127E-01    1.762E+00
CO-60      5.588E-02          187.3     1.046E-01    1.047E-01    1.593E+00
ZN-65     -2.155E+00           82.7     1.783E+00    1.786E+00    5.960E+00
NB-94      4.167E-01           94.4     3.933E-01    3.939E-01    9.338E-01
ZR-95     -4.982E-01          218.0     1.086E+00    1.087E+00    2.580E+00
NB-95      0.000E+00         1.#INF     1.811E-01    1.811E-01    1.521E+00
RU-103    -5.415E-01           96.5     5.228E-01    5.235E-01    1.300E+00
RH-106     7.929E-01          492.2     3.902E+00    3.902E+00    3.125E+01
AG-108M    0.000E+00         1.#INF     1.645E-01    1.645E-01    1.129E+00
AG-110M    1.567E-01          332.8     5.214E-01    5.214E-01    3.312E+00
SN-113    -5.654E-01          134.0     7.575E-01    7.581E-01    2.563E+00
SB-124     7.128E-01           40.8     2.910E-01    2.933E-01    3.036E+00
SB-125     1.095E+00          130.8     1.433E+00    1.434E+00    3.253E+00
I-131      7.211E-01           65.3     4.707E-01    4.721E-01    8.681E-01
Gd-153     9.067E-01          144.4     1.309E+00    1.311E+00    4.393E+00
Ga-68      1.762E+01          119.0     2.097E+01    2.099E+01    4.702E+01
Tc-99m    -3.951E-01          169.4     6.691E-01    6.695E-01    2.235E+00
BA-133     4.957E-01          237.4     1.177E+00    1.177E+00    3.102E+00
CS-134     2.333E-01           63.4     1.478E-01    1.483E-01    2.453E+00
CS-137     3.823E-01          140.2     5.359E-01    5.362E-01    1.843E+00
CE-139     3.518E-01          108.1     3.805E-01    3.809E-01    1.278E+00
Ba-140     1.273E+00          119.2     1.517E+00    1.519E+00    3.728E+00
La-140     4.145E-01           99.7     4.134E-01    4.140E-01    1.243E+00
CE-141     6.724E-01          174.6     1.174E+00    1.174E+00    3.924E+00
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CE-144    -2.889E+00          167.0     4.825E+00    4.827E+00    1.613E+01
PM-144     2.581E-01          185.6     4.792E-01    4.793E-01    1.149E+00
EU-152     3.736E-01          100.4     3.750E-01    3.755E-01    3.869E+00
EU-154     1.348E+00           80.0     1.078E+00    1.080E+00    2.425E+00
EU-155     0.000E+00         1.#INF     9.062E-01    9.062E-01    6.537E+00
HF-181     4.666E-01          114.5     5.343E-01    5.348E-01    1.814E+00
Ta-182     2.377E+00           83.8     1.992E+00    1.996E+00    6.691E+00
Hg-203    -1.021E-01          366.9     3.746E-01    3.747E-01    1.297E+00
TL-208     4.709E+00           13.2     6.194E-01    6.640E-01    9.292E-01
PM-146     3.031E-01          189.1     5.729E-01    5.731E-01    1.468E+00
Y-88       2.228E-01          289.6     6.452E-01    6.453E-01    1.407E+00
Cd-113m    6.042E+02          669.0     4.042E+03    4.042E+03    1.421E+04
Cd-109     8.430E+00          148.2     1.249E+01    1.250E+01    4.182E+01
Cf-251     8.246E-01          230.1     1.897E+00    1.898E+00    4.940E+00
Cf-249     0.000E+00         1.#INF     1.872E-01    1.872E-01    2.382E+00
Sn-126     3.695E+00          141.6     5.232E+00    5.236E+00    1.753E+01
PB-210     9.604E+00          124.8     1.199E+01    1.200E+01    3.515E+01
PB-212     1.116E+01            8.1     9.015E-01    1.073E+00    1.903E+00
PB-214     1.123E+01            9.8     1.095E+00    1.235E+00    1.687E+00
BI-207     3.291E-01          232.7     7.660E-01    7.662E-01    1.757E+00
BI-212    -8.935E+00           88.7     7.927E+00    7.940E+00    2.662E+01
U-235     -3.155E+00          171.4     5.405E+00    5.408E+00    1.806E+01
BI-214     8.872E+00           15.1     1.343E+00    1.417E+00    2.543E+00
BI-210M    4.084E-01          140.8     5.750E-01    5.754E-01    1.961E+00
AC-228     1.439E+01           12.9     1.860E+00    1.998E+00    2.378E+00
TH-227     1.240E+00          193.6     2.401E+00    2.402E+00    1.356E+01
TH-229     5.121E+00          103.9     5.320E+00    5.327E+00    1.938E+01
TH-234     2.747E+00          176.3     4.843E+00    4.845E+00    1.638E+01
PA-231     1.095E+01          163.1     1.786E+01    1.787E+01    8.029E+01
PA-233     6.901E-01          230.9     1.594E+00    1.594E+00    6.766E+00
PA-234    -1.592E+00          130.9     2.085E+00    2.087E+00    6.991E+00
PA-234M    4.273E+00          672.7     2.874E+01    2.874E+01    2.065E+02
AM-241    -1.648E-01          775.6     1.278E+00    1.278E+00    3.487E+00
Np-237     8.669E-01          449.3     3.895E+00    3.896E+00    1.311E+01
Ir-192    -1.209E-01          153.5     1.856E-01    1.857E-01    3.053E+00
Cs-136     5.154E-01           72.4     3.730E-01    3.742E-01    1.782E+00
Np-239    -1.486E+00          137.1     2.037E+00    2.039E+00    6.811E+00
Nd-147     1.485E+00           90.1     1.338E+00    1.340E+00    5.545E+00
TL-210     1.613E-01          224.6     3.622E-01    3.624E-01    2.300E+00
Kr-85      4.751E+01          283.6     1.348E+02    1.348E+02    4.619E+02
-----------------------------------------------------------------------------
Total      1.023E+03

      Analyst: Justin Banner
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:46:21 AMPage  1
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193610.An1            
                                                                                 
 Sample description                                             
      452318_Gamma_160-36453-B-4-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20193610.An1

 Acquisition information
        Start time:                 12/18/2019 4:16:06 AM
        Live time:               1800
        Real time:               1801
        Dead time:                  0.08 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCan_108513                                               
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 11:13:27 AM
             Zero offset:           0.059 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.735E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 11:53:09 AM
             Type:                  Polynomial
             Uncertainty:           1.020 %
             Coefficients:         -0.363508  -4.707999   0.462125
                                   -0.051256   0.002384  -0.000043

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.13keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:46:21 AMPage  2
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193610.An1            
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2019 4:15:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2019-12-07_1443.PBC
                                                 12/7/2019 2:43:53 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   20 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1085

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.52       13. 124.81   0.66  1.804E-02    46.54   4.250    PBC<MDA PB210 
    63.29       -3. 968.94   0.87  2.978E-02    63.29   3.810    PBC<MDA TH234 
    63.94       19. 141.58   0.87  3.015E-02    64.28   9.700    PBC<MDA Sn126 
    74.77      101.  18.61   0.88  3.329E-02
    77.21      162.  12.37   0.88  3.386E-02
    80.99       23. 164.98   0.89  3.466E-02    80.99  34.060    PBC<MDA BA133 
    87.15       54.  31.15   0.45  3.569E-02    86.49  13.100  6.494E+00 Np237 
                                                86.54  30.700  2.770E+00 EU155 
                                                86.94   9.040  9.393E+00 Sn126 
                                                87.57  37.500  2.259E+00 Sn126 
                                                88.04   3.790  2.231E+01 Cd109 
    91.10       21. 150.93   0.90  3.621E-02    91.10  28.300    PBC<MDA Nd147 
    92.42       10. 176.26   0.90  3.637E-02    92.59   5.584    PBC<MDA TH234 
    93.18       14. 228.39   0.90  3.645E-02    93.35   5.561    PBC<MDA AC228 
    97.50       18. 144.42   0.90  3.683E-02    97.50  30.000    PBC<MDA Gd153 
   123.10       19. 104.97   0.93  3.721E-02   123.10  40.790    PBC<MDA EU154 
   145.44       21. 174.56   0.95  3.586E-02   145.44  48.200    PBC<MDA CE141 
   151.61       12.  62.36   0.46  3.534E-02
   165.85       17. 108.14   0.97  3.405E-02   165.85  79.900    PBC<MDA CE139 
   176.60        8. 230.10   0.98  3.303E-02   176.60  17.000    PBC<MDA Cf251 
   185.72      -18. 134.52   0.99  3.215E-02   185.72  54.000    PBC<MDA U235  
   205.33        3. 623.16   1.01  3.030E-02   205.33   5.010    PBC<MDA U235  
   211.19       19. 103.90   1.02  2.980E-02   210.85   2.990    PBC<MDA TH229 
   235.97       16. 193.60   1.04  2.764E-02   235.97  12.300    PBC<MDA TH227 
   238.46      236.   9.84   1.22  2.744E-02   238.63  43.300  1.105E+01 PB212 
   241.85       34.  38.78   1.05  2.716E-02   242.00   7.430    PBC<MDA PB214 
   244.69       15. 204.78   1.05  2.695E-02   244.69   7.580    PBC<MDA EU152 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:46:21 AMPage  3
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193610.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   263.70        2. 669.03   1.07  2.554E-02   263.70   0.006    PBC<MDA Cd113m
   265.83        9. 140.79   1.07  2.539E-02   265.83  50.000    PBC<MDA BI210M
   277.29        4. 360.10   1.08  2.462E-02   277.28   6.310    PBC<MDA TL208 
   294.87      119.  12.06   1.03  2.351E-02   295.09  19.300  1.455E+01 PB214 
   296.00       12. 224.56   1.10  2.345E-02   296.00  79.000    PBC<MDA TL210 
   300.07       24.  43.66   0.77  2.321E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  2.303E+01 PA231 
                                               300.18   6.200  9.141E+00 PA233 
   300.18       12. 230.93   1.11  2.320E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.184E+01 PA231 
                                               300.18   6.200  4.697E+00 PA233 
   302.65       12. 233.94   1.11  2.306E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  1.603E+00 BA133 
   302.85       12. 237.37   1.11  2.304E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  1.603E+00 BA133 
   328.76       14.  99.74   1.13  2.165E-02   328.76  20.300    PBC<MDA La140 
   338.48       70.  22.12   1.62  2.118E-02   338.32  12.010  1.518E+01 AC228 
   351.77      146.  10.66   1.05  2.056E-02   351.93  37.600  1.053E+01 PB214 
   356.00        4. 539.80   1.16  2.037E-02   356.00  62.050    PBC<MDA BA133 
   364.48       10. 101.39   1.17  2.001E-02   364.48  81.700    PBC<MDA I131  
   453.88        6. 189.05   1.26  1.692E-02   453.88  65.000    PBC<MDA PM146 
   468.06        6. 216.50   1.27  1.653E-02   468.06  51.750    PBC<MDA Ir192 
   477.60       11. 106.60   1.28  1.628E-02   477.60  10.520    PBC<MDA BE7   
   482.00       11. 114.51   1.28  1.617E-02   482.00  80.500    PBC<MDA HF181 
   487.02        9. 144.99   1.29  1.604E-02   487.02  45.500    PBC<MDA La140 
   511.86       84.  15.81   2.56  1.546E-02   511.86  20.000  1.516E+01 RH106 
   513.98        6. 283.64   1.31  1.541E-02   513.98   0.430    PBC<MDA Kr85  
   531.00        8.  98.39   1.33  1.504E-02   531.00  13.000    PBC<MDA Nd147 
   537.26        8. 119.16   1.34  1.491E-02   537.26  24.390    PBC<MDA Ba140 
   563.24        9. 134.09   1.36  1.439E-02   563.24   8.350    PBC<MDA CS134 
   583.18      100.  13.15   1.08  1.403E-02   583.02  84.500  4.709E+00 TL208 
   600.50       12. 178.28   1.40  1.373E-02   600.50  17.860    PBC<MDA SB125 
   602.73        7. 304.89   1.40  1.369E-02   602.73  98.260    PBC<MDA SB124 
   609.28      100.  15.13   1.03  1.358E-02   609.31  46.090  8.872E+00 BI214 
   635.89        5. 130.80   1.43  1.317E-02   635.89  11.310    PBC<MDA SB125 
   636.97        9.  82.26   1.43  1.315E-02   636.97   7.170    PBC<MDA I131  
   661.66        8. 140.16   1.45  1.279E-02   661.66  85.210    PBC<MDA CS137 
   696.54        6. 185.64   1.49  1.232E-02   696.54  99.000    PBC<MDA PM144 
   702.63        9.  94.37   1.49  1.224E-02   702.63  97.900    PBC<MDA NB94  
   722.79        6. 162.45   1.51  1.199E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  3.315E-01 AG108M
                                               723.36  20.220  1.490E+00 EU154 
   766.41        1. 900.00   1.55  1.150E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.644E+01 PA234M
   778.92        4. 216.89   1.56  1.136E-02   778.92  12.940    PBC<MDA EU152 
   785.42        2. 619.68   1.57  1.129E-02   785.42   1.280    PBC<MDA BI212 
   801.95       11.  94.14   1.58  1.113E-02   801.95   8.690    PBC<MDA CS134 
   810.78        8. 134.99   1.59  1.104E-02   810.78  99.460    PBC<MDA CO58  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:46:21 AMPage  4
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193610.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   818.50       11.  93.44   1.60  1.096E-02   818.50 100.000    PBC<MDA Cs136 
   846.77        4. 218.66   1.63  1.070E-02   846.77  99.935    PBC<MDA Co56  
   873.23        8.  79.97   1.65  1.046E-02   873.23  12.270    PBC<MDA EU154 
   889.28       10. 127.08   1.66  1.033E-02   889.28  99.984    PBC<MDA Sc46  
   910.81       74.  13.37   0.86  1.015E-02   911.07  29.000  1.407E+01 AC228 
   937.49        3. 332.78   1.71  9.939E-03   937.49  34.360    PBC<MDA AG110M
   969.03       16.  78.00   1.74  9.703E-03   968.97  17.460    PBC<MDA AC228 
   996.33        2. 318.75   1.76  9.508E-03   996.33  10.600    PBC<MDA EU154 
  1037.84        1. 914.69   1.80  9.228E-03  1037.84  14.130    PBC<MDA Co56  
  1048.07        6. 110.55   1.81  9.162E-03  1048.07  80.000    PBC<MDA Cs136 
  1050.36        2. 492.16   1.81  9.147E-03  1050.36   1.560    PBC<MDA RH106 
  1063.66        4. 232.74   1.82  9.063E-03  1063.66  74.500    PBC<MDA BI207 
  1077.40        8. 119.02   1.83  8.978E-03  1077.40   3.300    PBC<MDA Ga68  
  1099.25        6. 123.77   1.85  8.846E-03  1099.25  56.500    PBC<MDA FE59  
  1120.70       32.  21.37   1.98  8.722E-03  1120.29  15.100  1.371E+01 BI214 
                                              1120.55  99.987  2.071E+00 Sc46  
                                              1121.30  34.900  5.936E+00 Ta182 
  1121.30       13.  83.81   1.87  8.716E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  8.293E-01 Sc46  
                                              1121.30  34.900  2.377E+00 Ta182 
  1173.24        5. 187.26   1.92  8.426E-03  1173.24  99.900    PBC<MDA CO60  
  1238.28        9. 124.03   1.97  8.090E-03  1238.28  66.070    PBC<MDA Co56  
  1291.60        2. 488.62   2.02  7.834E-03  1291.60  43.200    PBC<MDA FE59  
  1460.67      317.   5.62   1.91  7.113E-03  1460.83  10.670  2.321E+02 K40   
  1690.98        6.  40.82   2.35  6.302E-03  1690.98  47.790    PBC<MDA SB124 
  1764.88       24.  20.41   3.68  6.075E-03  1764.49  15.400  1.425E+01 BI214 
  1836.06        2. 289.62   2.46  5.866E-03  1836.06  99.200    PBC<MDA Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.63    74.71       125.       101. 3.032E+03   18.61   0.880  -      sD
   308.38    77.15       120.       162. 4.793E+03   12.37   0.883  -       D
   605.83   151.61        22.        12. 3.395E+02   62.36   0.460  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:46:21 AMPage  5
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193610.An1            
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.73    46.52        97.        13.     0.007   124.81   0.658 
 TH-227    200.18    50.14       338.       -21.    -0.012   125.65   0.855 
 AM-241    237.74    59.54       170.        -3.    -0.002   775.55   0.865s
 TH-234    252.74    63.29       324.        -3.    -0.001   968.94   0.868 
 Sn-126    256.71    64.28       370.        19.     0.011   141.58   0.869s
 BA-133    323.50    80.99       737.        23.     0.013   164.98   0.887s
 Np-237    345.49    86.49       531.         7.     0.004   449.32   0.892s
 EU-155    345.70    86.54       538.         0.     0.000  1000.00   0.892s
 Sn-126    347.29    86.94       538.         0.     0.000  1000.00   0.892 
 Sn-126    349.81    87.57       513.        22.     0.012   146.03   0.893s
 Cd-109    351.68    88.04       456.        21.     0.011   148.20   0.894s
 Nd-147    363.92    91.10       476.        21.     0.011   150.93   0.897s
 TH-234    369.87    92.59       151.        10.     0.006   176.26   0.898D
 AC-228    372.91    93.35       510.        14.     0.008   228.39   0.899s
 Gd-153    389.50    97.50       330.        18.     0.010   144.42   0.903s
 Np-239    397.50    99.50       382.        -7.    -0.004   394.97   0.905s
 Gd-153    412.29   103.20       375.         0.     0.000  1000.00   0.909s
 Np-239    414.29   103.70       375.         0.     0.000  1000.00   0.909s
 EU-155    420.73   105.31       375.         0.     0.000  1000.00   0.911s
 Np-239    424.00   106.13       470.       -23.    -0.013   137.10   0.912s
 EU-152    486.56   121.78       235.       -22.    -0.012   100.35   0.928s
 CO-57     487.69   122.06       257.       -22.    -0.012   104.73   0.928s
 EU-154    491.84   123.10       186.        19.     0.010   104.97   0.929s
 PA-234    524.60   131.29       300.       -19.    -0.011   130.95   0.938s
 HF-181    531.51   133.02       593.       -21.    -0.012   164.25   0.939s
 CE-144    533.57   133.54       614.       -21.    -0.012   167.01   0.940s
 HF-181    544.61   136.30       635.       -21.    -0.012   169.32   0.943s
 CO-57     545.30   136.47       681.       -22.    -0.012   167.42   0.943s
 Tc-99m    561.44   140.51       703.       -22.    -0.012   169.36   0.947s
 U-235     574.53   143.79       725.       -22.    -0.012   171.35   0.950 
 CE-141    581.15   145.44       656.        21.     0.012   174.56   0.952 
 Ba-140    649.99   162.66       209.       -19.    -0.011   108.09   0.969s
 U-235     652.87   163.38       228.        -3.    -0.001   807.77   0.970s
 CE-139    662.76   165.85       165.        17.     0.010   108.14   0.973s
 Cf-251    705.72   176.60       103.         8.     0.005   230.10   0.983s
 U-235     742.18   185.72       176.       -18.    -0.010   134.52   0.992s
 U-235     820.59   205.33        99.         3.     0.002   623.16   1.012s
 TH-229    842.65   210.85       103.        19.     0.010   103.90   1.018s
 Cf-251    907.22   227.00       106.       -19.    -0.011   102.28   1.034s
 TH-227    943.09   235.97       460.        16.     0.009   193.60   1.043 
 PB-212    953.73   238.63        66.       239.     0.133     8.08   1.045D
 PB-214    967.18   242.00        71.        34.     0.019    38.78   1.049D
 EU-152    977.96   244.69       441.        15.     0.008   204.78   1.051 
 TH-227   1024.13   256.24        81.        -4.    -0.002   461.22   1.063 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:46:21 AMPage  6
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193610.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cd-113m  1053.96   263.70        61.         2.     0.001   669.03   1.070 
 BI-210M  1062.48   265.83        82.         9.     0.005   140.79   1.072s
 TL-208   1108.27   277.28        85.         4.     0.002   360.10   1.084s
 Hg-203   1115.93   279.20        89.        -4.    -0.002   366.92   1.086s
 I-131    1136.32   284.30        77.       -15.    -0.008   112.45   1.091 
 PB-214   1178.58   294.87        23.       119.     0.066    12.06   1.034 
 TL-210   1183.11   296.00       364.        12.     0.007   224.56   1.102s
 PB-212   1199.38   300.07        29.        24.     0.013    43.66   0.767s
 PA-231   1199.38   300.07       376.        12.     0.007   227.39   1.106s
 PA-233   1199.82   300.18       388.        12.     0.007   230.93   1.107s
 PA-231   1209.70   302.65       400.        12.     0.007   233.94   1.109s
 BA-133   1210.50   302.85       413.        12.     0.007   237.37   1.109s
 BI-210M  1218.68   304.90       425.         0.     0.000  1000.00   1.111 
 Ir-192   1232.85   308.44       425.         0.     0.000  1000.00   1.115s
 PA-233   1247.13   312.01       425.         0.     0.000  1000.00   1.118s
 Ir-192   1265.04   316.49       497.       -15.    -0.008   217.55   1.123s
 CR-51    1279.41   320.08       473.       -14.    -0.008   219.53   1.126s
 La-140   1314.10   328.76        86.        14.     0.008    99.74   1.135s
 Cf-249   1332.81   333.44       119.       -13.    -0.007   124.88   1.139s
 AC-228   1352.99   338.48        34.        70.     0.039    22.12   1.625s
 Cs-136   1361.32   340.57       197.       -15.    -0.009   131.14   1.146s
 EU-152   1376.18   344.29       182.       -15.    -0.009   125.71   1.150s
 HF-181   1382.35   345.83       188.       -13.    -0.007   152.55   1.151s
 PB-214   1406.10   351.77        20.       156.     0.087     9.76   1.051s
 BA-133   1423.02   356.00       212.         4.     0.002   539.80   1.162s
 I-131    1456.95   364.48        24.        10.     0.006   101.39   1.170s
 BA-133   1534.35   383.84       112.        -9.    -0.005   169.60   1.189s
 Cf-249   1550.79   387.95       121.         0.     0.000  1000.00   1.193s
 SN-113   1565.74   391.69       130.       -12.    -0.007   133.97   1.196s
 SB-125   1710.45   427.88        36.        -2.    -0.001   591.61   1.232 
 AG-108M  1734.69   433.94        40.         0.     0.000  1000.00   1.238s
 PM-146   1814.45   453.88        32.         6.     0.003   189.05   1.257s
 SB-125   1852.39   463.37        73.       -12.    -0.007   102.24   1.266s
 Ir-192   1871.16   468.06        77.         6.     0.003   216.50   1.271s
 BE-7     1909.29   477.60        62.        11.     0.006   106.60   1.280s
 HF-181   1926.90   482.00        73.        11.     0.006   114.51   1.284s
 La-140   1946.98   487.02        84.         9.     0.005   144.99   1.289s
 RU-103   1987.11   497.05        44.       -14.    -0.008    96.54   1.298s
 RH-106   2046.35   511.86        47.        84.     0.047    15.81   2.563s
 Kr-85    2054.81   513.98       126.         6.     0.003   283.64   1.315s
 Nd-147   2122.88   531.00        13.         8.     0.004    98.39   1.331s
 Ba-140   2147.92   537.26        22.         8.     0.005   119.16   1.337s
 CS-134   2251.82   563.24        30.         9.     0.005   134.09   1.362s
 CS-134   2276.15   569.32        26.        -1.    -0.001   728.01   1.367s
 PA-234   2276.75   569.47        28.         0.     0.000  1000.00   1.368s
 BI-207   2277.68   569.70        34.        -5.    -0.003   181.83   1.368s
 TL-208   2331.60   583.18        14.       100.     0.056    13.15   1.078 
 SB-125   2400.87   600.50       219.        12.     0.007   178.28   1.397s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:46:21 AMPage  7
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193610.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-124   2409.79   602.73       231.         7.     0.004   304.89   1.399s
 CS-134   2417.71   604.71       238.         0.     0.000  1000.00   1.401s
 BI-214   2435.99   609.28        31.       100.     0.056    15.13   1.025s
 RU-103   2440.06   610.30       238.         0.     0.000  1000.00   1.406s
 AG-108M  2455.99   614.28       238.         0.     0.000  1000.00   1.410s
 PM-144   2471.12   618.06       238.         0.     0.000  1000.00   1.414s
 RH-106   2486.54   621.92       239.         0.     0.000  1000.00   1.417s
 SB-125   2542.43   635.89        22.         5.     0.003   130.80   1.430s
 I-131    2546.77   636.97        21.         9.     0.005    82.26   1.432s
 AG-110M  2629.92   657.76        38.       -10.    -0.005    97.90   1.451s
 CS-137   2645.51   661.66        52.         8.     0.004   140.16   1.455s
 PM-144   2785.05   696.54        23.         6.     0.003   185.64   1.487s
 NB-94    2809.41   702.63        14.         9.     0.005    94.37   1.493s
 SB-124   2890.04   722.79        52.         6.     0.004   162.45   1.512s
 AG-108M  2890.65   722.94        59.         0.     0.000  1000.00   1.512s
 EU-154   2892.34   723.36        59.         0.     0.000  1000.00   1.512s
 ZR-95    2895.69   724.20        59.         0.     0.000  1000.00   1.513s
 BI-212   2907.58   727.17        76.       -14.    -0.008    88.72   1.516s
 PM-146   2941.78   735.72        47.       -17.    -0.009    89.87   1.524s
 PM-146   2987.55   747.16        28.        -2.    -0.001   565.69   1.535s
 ZR-95    3025.83   756.73        33.        -6.    -0.003   218.04   1.543s
 AG-110M  3054.69   763.94        35.        -2.    -0.001   424.26   1.550s
 NB-95    3062.08   765.79        38.         0.     0.000  1000.00   1.552s
 PA-234M  3064.57   766.41        40.         1.     0.001   900.00   1.552s
 EU-152   3114.61   778.92        19.         4.     0.002   216.89   1.564s
 BI-212   3140.62   785.42        23.         2.     0.001   619.68   1.570 
 CS-134   3182.43   795.87        72.       -13.    -0.007    96.38   1.579 
 TL-210   3197.35   799.60        85.         0.     0.000  1000.00   1.583 
 CS-134   3206.76   801.95        48.        11.     0.006    94.14   1.585s
 CO-58    3242.06   810.78        48.         8.     0.004   134.99   1.593s
 La-140   3262.05   815.77        81.       -17.    -0.009    80.20   1.598s
 Cs-136   3272.97   818.50        48.        11.     0.006    93.44   1.600s
 MN-54    3338.38   834.85        33.       -11.    -0.006   117.72   1.615 
 Co-56    3386.08   846.77        15.         4.     0.002   218.66   1.626s
 TL-208   3441.27   860.56        30.        -8.    -0.004   154.62   1.638 
 NB-94    3483.41   871.10        24.        -4.    -0.002   180.28   1.648s
 EU-154   3491.95   873.23        17.         8.     0.005    79.97   1.650s
 PA-234   3521.16   880.53        63.       -14.    -0.008    83.88   1.657s
 PA-234   3532.00   883.24        77.        -5.    -0.003   258.03   1.659s
 AG-110M  3537.78   884.68        82.         0.     0.000  1000.00   1.660s
 Sc-46    3556.17   889.28        73.        10.     0.005   127.08   1.664s
 AC-228   3642.33   910.81         4.        74.     0.041    13.37   0.861s
 AG-110M  3749.09   937.49        20.         3.     0.002   332.78   1.708s
 PA-234   3783.21   946.02        25.        -5.    -0.003   224.35   1.716s
 EU-152   3855.60   964.11        84.       -12.    -0.007   107.18   1.732s
 AC-228   3875.05   968.97        70.        16.     0.009    78.00   1.736 
 EU-154   3984.54   996.33        30.         2.     0.001   318.75   1.761s
 PA-234M  4003.22  1001.00        33.         0.     0.000  1000.00   1.765s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:46:21 AMPage  8
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193610.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154   4018.33  1004.77        34.        -1.    -0.001   830.66   1.768s
 Co-56    4150.66  1037.84        16.         1.     0.001   914.69   1.798s
 Cs-136   4191.60  1048.07        19.         6.     0.003   110.55   1.807s
 RH-106   4200.76  1050.36        26.         2.     0.001   492.16   1.809s
 BI-207   4253.99  1063.66        16.         4.     0.002   232.74   1.820s
 Ga-68    4308.98  1077.40        16.         8.     0.004   119.02   1.833s
 FE-59    4396.44  1099.25        11.         6.     0.004   123.77   1.852s
 EU-152   4447.76  1112.07       110.       -17.    -0.010    89.63   1.863s
 ZN-65    4461.66  1115.55        92.       -17.    -0.010    82.74   1.866s
 BI-214   4482.29  1120.70         4.        32.     0.018    21.37   1.982s
 Sc-46    4481.68  1120.55        79.        -5.    -0.003   246.21   1.870s
 Ta-182   4484.69  1121.30        53.        13.     0.007    83.81   1.871s
 CO-60    4692.57  1173.24        16.         5.     0.003   187.26   1.916s
 Co-56    4952.92  1238.28        23.         9.     0.005   124.03   1.972s
 EU-154   5098.08  1274.54        23.         0.     0.000  1000.00   2.003s
 FE-59    5166.35  1291.60        17.         2.     0.001   488.62   2.017s
 TL-210   5252.04  1313.00        17.        -2.    -0.001   488.62   2.036s
 CO-60    5330.11  1332.50        17.        -3.    -0.002   327.45   2.052s
 EU-152   5632.39  1408.00        12.        -3.    -0.002   284.80   2.115s
 K-40     5843.25  1460.67         0.       317.     0.176     5.62   1.913 
 La-140   6386.02  1596.21         6.         0.     0.000  1000.00   2.269s
 SB-124   6765.58  1690.98         0.         6.     0.003    40.82   2.345s
 BI-214   7061.58  1764.88         0.        24.     0.013    20.41   3.682s
 Co-56    7087.48  1771.35        24.         0.     0.000  1000.00   2.408s
 Y-88     7346.69  1836.06         7.         2.     0.001   289.62   2.459s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   3.5339E+00                                      5.31E+01             
                           477.60 3.534E+00 ?(  1.278E+01 1.07E+02 1.05E+01 G  
 
NA-22    C   2.3414E-02                                      9.50E+02             
                          1274.53 2.341E-02 &(  1.749E+00 2.03E+03 9.99E+01 G  
 
K-40     N   2.3207E+02                                      4.66E+11             
                          1460.83 2.321E+02  (  5.395E+00 5.62E+00 1.07E+01 G  
 
Sc-46    F   5.2914E-01                                      8.38E+01             
                           889.28 5.291E-01 ?(  2.291E+00 1.27E+02 1.00E+02 G  
                          1120.55-3.302E-01 -   2.809E+00 2.46E+02 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:46:21 AMPage  9
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193610.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CR-51    F  -3.5691E+00                                      2.77E+01             
                           320.08-3.569E+00 &(  2.631E+01 2.20E+02 9.94E+00 G  
 
MN-54    C  -5.4840E-01                                      3.12E+02             
                           834.85-5.484E-01 ?(  1.509E+00 1.18E+02 1.00E+02 G  
 
FE-59    F   5.4124E-01                                      4.45E+01             
                          1099.25 7.040E-01 ?(  1.993E+00 1.24E+02 5.65E+01 G  
                          1291.60 3.283E-01 ?(  3.599E+00 4.89E+02 4.32E+01 G  
 
Co-56    C   5.0454E-01                                      7.73E+01             
                           846.77 2.079E-01 ?(  1.079E+00 2.19E+02 9.99E+01 G  
                          1238.28 9.701E-01 ?(  2.588E+00 1.24E+02 6.61E+01 G  
                          1037.84 4.261E-01 ?(  9.096E+00 9.15E+02 1.41E+01 G  
                          1771.35 0.000E+00 -   1.514E+01 1.00E+03 1.55E+01  A 
 
CO-57    C  -3.8536E-01                                      2.72E+02             
                           122.06-3.854E-01 ?(  1.349E+00 1.05E+02 8.56E+01 G  
                           136.47-3.165E+00 +   1.771E+01 1.67E+02 1.07E+01 G  
 
CO-58    C   3.7951E-01                                      7.09E+01             
                           810.78 3.795E-01 ?(  1.762E+00 1.35E+02 9.95E+01 G  
 
CO-60    F   5.5883E-02                                      1.93E+03             
                          1332.50-2.180E-01 ?(  1.593E+00 3.27E+02 1.00E+02 G  
                          1173.24 3.300E-01 ?(  1.409E+00 1.87E+02 9.99E+01 G  
 
ZN-65    F  -2.1549E+00                                      2.44E+02             
                          1115.55-2.155E+00 ?(  5.960E+00 8.27E+01 5.06E+01 G  
 
NB-94    I   4.1674E-01                                      7.41E+06             
                           702.63 4.167E-01 ?(  9.338E-01 9.44E+01 9.79E+01 G  
                           871.10-2.122E-01 -   1.355E+00 1.80E+02 9.99E+01 G  
 
ZR-95    I  -4.9823E-01                                      6.40E+01             
                           756.73-4.982E-01 ?(  2.580E+00 2.18E+02 5.45E+01 G  
                           724.20 0.000E+00 +   4.045E+00 1.00E+03 4.42E+01 G  
 
RU-103   I  -5.4153E-01                                      3.93E+01             
                           497.05-5.415E-01 ?(  1.300E+00 9.65E+01 9.09E+01 G  
                           610.30 0.000E+00 +   5.313E+01 1.00E+03 5.75E+00 GA 
 
RH-106   I   7.9287E-01                                      3.74E+02             
                           621.92 0.000E+00 ?(  3.125E+01 1.00E+03 9.93E+00 G  
                          1050.36 5.840E+00 &(  1.039E+02 4.92E+02 1.56E+00 G  
                           511.86 1.516E+01 ?   6.208E+00 1.58E+01 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:46:21 AMPage 10
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193610.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-110M  F   1.5667E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  3.312E+00 1.00E+03 7.27E+01 G  
                           657.76-4.342E-01 +   1.445E+00 9.79E+01 9.46E+01 G  
                           937.49 4.881E-01 ?(  3.831E+00 3.33E+02 3.44E+01 G  
                          1384.30 1.027E-01 %   4.253E+00 1.68E+03 2.43E+01 G  
                           763.94-4.328E-01 +   6.552E+00 4.24E+02 2.23E+01 G  
 
SN-113   F  -5.6545E-01                                      1.15E+02             
                           391.69-5.654E-01 ?(  2.563E+00 1.34E+02 6.40E+01 G  
 
SB-124   F   7.1283E-01                                      6.02E+01             
                           602.73 2.933E-01 ?(  3.036E+00 3.05E+02 9.83E+01 G  
                          1690.98 1.107E+00 ?(  1.359E+00 4.08E+01 4.78E+01 G  
                           722.79 2.785E+00 ?(  1.563E+01 1.62E+02 1.08E+01 G  
 
SB-125   I   1.0953E+00                                      1.01E+03             
                           427.88-2.121E-01 ?(  3.253E+00 5.92E+02 2.96E+01 G  
                           600.50 2.696E+00 ?(  1.624E+01 1.78E+02 1.79E+01 G  
                           635.89 1.990E+00 ?(  9.104E+00 1.31E+02 1.13E+01 G  
                           463.37-3.928E+00 +   1.357E+01 1.02E+02 1.05E+01 G  
 
I-131    I   7.2107E-01                                      8.02E+00             
                           364.48 3.385E-01 ?(  8.681E-01 1.01E+02 8.17E+01 G  
                           284.30-5.617E+00 +   1.633E+01 1.12E+02 6.14E+00 G  
                           636.97 5.080E+00 ?(  1.413E+01 8.23E+01 7.17E+00 G  
 
Gd-153   F   9.0667E-01                                      2.42E+02             
                            97.50 9.067E-01 ?(  4.393E+00 1.44E+02 3.00E+01 G  
                           103.20 0.000E+00 -   6.372E+00 1.00E+03 2.18E+01 G  
 
Ga-68    C   1.7618E+01                                      4.71E-02             
                          1077.40 1.762E+01 &(  4.702E+01 1.19E+02 3.30E+00 G  
 
Tc-99m   I  -3.9507E-01                                      2.51E-01             
                           140.51-3.951E-01 ?(  2.235E+00 1.69E+02 8.93E+01 G  
 
BA-133   F   4.9569E-01                                      3.85E+03             
                           356.00 1.685E-01  (  3.102E+00 5.40E+02 6.20E+01 G  
                           302.85 1.603E+00 ?(  1.281E+01 2.37E+02 1.83E+01 G  
                           383.84-2.908E+00 +   1.681E+01 1.70E+02 8.94E+00 GA 
                            80.99 1.104E+00     6.082E+00 1.65E+02 3.41E+01 GA 
 
CS-134   I   2.3333E-01                                      7.54E+02             
                           795.87-7.548E-01 &(  2.453E+00 9.64E+01 8.55E+01 G  
                           604.71 0.000E+00 &   3.108E+00 1.00E+03 9.76E+01 G  
                           569.32-2.529E-01 +   6.696E+00 7.28E+02 1.54E+01 G  
                           801.95 6.334E+00 ?(  2.017E+01 9.41E+01 8.69E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:46:21 AMPage 11
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193610.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           563.24 4.006E+00 ?(  1.312E+01 1.34E+02 8.35E+00 G  
 
CS-137   I   3.8235E-01                                      1.10E+04             
                           661.66 3.823E-01 ?(  1.843E+00 1.40E+02 8.52E+01 G  
 
CE-139   F   3.5184E-01                                      1.38E+02             
                           165.85 3.518E-01 &(  1.278E+00 1.08E+02 7.99E+01 G  
 
Ba-140   I   1.2733E+00                                      1.28E+01             
                           537.26 1.273E+00 ?(  3.728E+00 1.19E+02 2.44E+01 G  
                           162.66-5.031E+00 +   1.822E+01 1.08E+02 6.22E+00 G  
                           304.85 1.049E-01 %   5.578E+01 1.57E+04 4.29E+00 G  
 
La-140   I   4.1447E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  1.243E+00 1.00E+03 9.54E+01 G  
                           487.02 6.980E-01 ?(  3.453E+00 1.45E+02 4.55E+01 G  
                           328.76 1.727E+00 ?(  5.805E+00 9.97E+01 2.03E+01 G  
                           815.77-3.619E+00 +   9.696E+00 8.02E+01 2.33E+01 G  
 
CE-141   I   6.7239E-01                                      3.25E+01             
                           145.44 6.724E-01 &(  3.924E+00 1.75E+02 4.82E+01 G  
 
CE-144   I  -2.8891E+00                                      2.85E+02             
                           133.54-2.889E+00 &(  1.613E+01 1.67E+02 1.11E+01 G  
 
PM-144   C   2.5811E-01                                      3.63E+02             
                           696.54 2.581E-01 ?(  1.149E+00 1.86E+02 9.90E+01 G  
                           618.06 0.000E+00 -   3.111E+00 1.00E+03 9.91E+01 G  
 
EU-152   F   3.7364E-01                                      4.94E+03             
                           121.78-1.154E+00 ?(  3.869E+00 1.00E+02 2.86E+01 G  
                           344.29-1.553E+00 +   6.570E+00 1.26E+02 2.65E+01 G  
                          1112.07-7.960E+00 +   2.390E+01 8.96E+01 1.36E+01 G  
                           778.92 1.637E+00 ?(  8.631E+00 2.17E+02 1.29E+01 G  
                           964.11-4.883E+00 +   1.769E+01 1.07E+02 1.46E+01 G  
                           244.69 3.975E+00 &(  2.734E+01 2.05E+02 7.58E+00 G  
                          1408.00-1.083E+00 +   6.808E+00 2.85E+02 2.10E+01 GA 
 
EU-154   I   1.3479E+00                                      3.14E+03             
                           123.10 6.892E-01 @(  2.425E+00 1.05E+02 4.08E+01 G  
                          1274.54 0.000E+00 &   4.999E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 -   8.825E+00 1.00E+03 2.02E+01 G  
                           873.23 3.512E+00 ?(  9.487E+00 8.00E+01 1.23E+01 G  
                          1004.77-3.264E-01 -   9.755E+00 8.31E+02 1.80E+01 G  
                           996.33 1.378E+00 ?(  1.568E+01 3.19E+02 1.06E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:46:21 AMPage 12
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193610.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
HF-181   F   4.6660E-01                                      4.24E+01             
                           482.00 4.666E-01 ?(  1.814E+00 1.15E+02 8.05E+01 G  
                           133.02-7.389E-01 +   4.059E+00 1.64E+02 4.33E+01 G  
                           345.83-2.288E+00 +   1.179E+01 1.53E+02 1.51E+01 G  
                           136.30-5.520E+00 +   3.125E+01 1.69E+02 5.85E+00 G  
 
Ta-182   F   2.3772E+00                                      1.14E+02             
                          1121.30 2.377E+00 ?(  6.691E+00 8.38E+01 3.49E+01 G  
                          1221.41-8.390E-02 %   6.926E+00 3.75E+03 2.70E+01 G  
                          1189.05 2.741E-01 %   9.962E+00 1.58E+03 1.62E+01 G  
 
Hg-203   F  -1.0210E-01                                      4.66E+01             
                           279.20-1.021E-01 &(  1.297E+00 3.67E+02 8.15E+01 G  
 
TL-208   N   4.7090E+00                                      6.98E+02             
                           583.02 4.709E+00  (  9.292E-01 1.32E+01 8.45E+01 G  
                           277.28 1.311E+00 -   1.637E+01 3.60E+02 6.31E+00 G  
                           860.56-3.384E+00 -   1.194E+01 1.55E+02 1.24E+01 G  
 
PM-146   C   3.0305E-01                                      2.02E+03             
                           453.88 3.031E-01 ?(  1.468E+00 1.89E+02 6.50E+01 G  
                           747.16-2.791E-01 +   3.819E+00 5.66E+02 3.40E+01 G  
                           735.72-3.494E+00 &   7.203E+00 8.99E+01 2.25E+01 G  
 
Y-88     F   2.2276E-01                                      1.07E+02             
                          1836.06 2.228E-01 ?(  1.407E+00 2.90E+02 9.92E+01 G  
                           898.04 5.783E-02 %   1.633E+00 1.21E+03 9.37E+01 G  
 
Cd-113m      6.0418E+02                                      5.33E+03             
                           263.70 6.042E+02 ?(  1.421E+04 6.69E+02 6.00E-03   K
 
Cd-109   F   8.4297E+00                                      4.53E+02             
                            88.04 8.430E+00 ?(  4.182E+01 1.48E+02 3.79E+00 G  
 
Cf-251   T   8.2461E-01                                      3.28E+05             
                           176.60 8.246E-01 &(  4.940E+00 2.30E+02 1.70E+01 G  
                           227.00-6.010E+00 &   1.577E+01 1.02E+02 6.30E+00 GA 
 
Sn-126       3.6952E+00                                      3.65E+07             
                            87.57 9.184E-01 -   4.484E+00 1.46E+02 3.75E+01 GA 
                            64.28 3.695E+00 ?(  1.753E+01 1.42E+02 9.70E+00 G  
                            86.94 0.000E+00 -   1.910E+01 1.00E+03 9.04E+00 GA 
 
PB-210   N   9.6043E+00                                      8.14E+03             
                            46.54 9.604E+00  (P 3.515E+01 1.25E+02 4.25E+00 G  

                                 (Page 14 of 22)

Page 873 of 1586



      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:46:21 AMPage 13
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193610.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   1.1162E+01                                      6.98E+02             
                           238.63 1.116E+01  (  1.903E+00 8.08E+00 4.33E+01 G  
                           300.03 1.727E+01 +   2.040E+01 4.37E+01 3.28E+00 GA 
 
PB-214   N   1.1227E+01                                      5.84E+05             
                           351.93 1.123E+01 @(  1.687E+00 9.76E+00 3.76E+01 G  
                           295.09 1.455E+01 + P 3.080E+00 1.21E+01 1.93E+01 G  
                           242.00 9.413E+00     1.154E+01 3.88E+01 7.43E+00 GA 
 
BI-207   C   3.2912E-01                                      1.18E+04             
                          1063.66 3.291E-01 ?(  1.757E+00 2.33E+02 7.45E+01 G  
                           569.70-1.858E-01 +   1.185E+00 1.82E+02 9.77E+01 G  
 
BI-212   N  -8.9347E+00                                      6.98E+02             
                           727.17-8.935E+00 ?(  2.662E+01 8.87E+01 7.55E+00 G  
                           785.42 6.405E+00 +   9.691E+01 6.20E+02 1.28E+00 GA 
 
U-235    N  -3.1545E+00                                      2.57E+11             
                           143.79-3.155E+00  (  1.806E+01 1.71E+02 1.10E+01 G  
                           205.33 1.098E+00 +   1.796E+01 6.23E+02 5.01E+00 G  
                           163.38-8.464E-01 +   2.333E+01 8.08E+02 5.08E+00 G  
                           185.72-5.694E-01 + P 2.064E+00 1.35E+02 5.40E+01 GA 
 
BI-214   N   8.8722E+00                                      5.84E+05             
                           609.31 8.872E+00  (P 2.543E+00 1.51E+01 4.61E+01 G  
                          1120.29 1.371E+01 +   4.821E+00 2.14E+01 1.51E+01 G  
                          1764.49 1.425E+01 +   4.376E+00 2.04E+01 1.54E+01 G  
 
BI-210M  T   4.0840E-01                                      1.10E+09             
                           265.83 4.084E-01 ?(  1.961E+00 1.41E+02 5.00E+01 G  
                           304.90 0.000E+00 -   8.548E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   1.4391E+01                                      2.10E+03             
                           911.07 1.407E+01  (  2.378E+00 1.34E+01 2.90E+01 G  
                           968.97 5.239E+00 -   1.364E+01 7.80E+01 1.75E+01 G  
                           338.32 1.518E+01 *(  6.569E+00 2.21E+01 1.20E+01 G  
                            93.35 3.858E+00 -   2.958E+01 2.28E+02 5.56E+00 XA 
 
TH-227   N   1.2400E+00                                      7.95E+03             
                           256.24-1.116E+00  (  1.356E+01 4.61E+02 7.00E+00 G  
                           235.97 2.581E+00  (  1.677E+01 1.94E+02 1.23E+01 G  
                            50.14-6.649E+00 +   2.797E+01 1.26E+02 8.00E+00 G  
 
TH-229   N   5.1206E+00                                      2.68E+06             
                           193.51 6.701E-01 %(  1.938E+01 1.10E+03 4.40E+00 G  
                           210.85 1.167E+01 ?(  3.113E+01 1.04E+02 2.99E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:46:21 AMPage 14
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193610.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-234   N   2.7474E+00                                      1.63E+12             
                            92.59 2.747E+00  (P 1.638E+01 1.76E+02 5.58E+00 G  
                            63.29-1.287E+00 + P 4.238E+01 9.69E+02 3.81E+00 G  
 
PA-231   N   1.0951E+01                                      1.20E+07             
                           302.65 1.020E+01 ?(  8.029E+01 2.34E+02 2.88E+00 G  
                           300.07 1.183E+01  (  9.059E+01 2.27E+02 2.46E+00 G  
 
PA-233   C   6.9011E-01                                      7.82E+08             
                           312.01 0.000E+00 ?(  6.766E+00 1.00E+03 3.60E+01 G  
                           300.18 4.697E+00  (  3.651E+01 2.31E+02 6.20E+00 G  
 
PA-234   N  -1.5922E+00                                      1.63E+12             
                           131.29-1.592E+00 ?(  6.991E+00 1.31E+02 1.80E+01 G  
                           946.02-2.100E+00 +   1.092E+01 2.24E+02 1.34E+01 G  
                           569.47 0.000E+00 +   1.299E+01 1.00E+03 8.20E+00 G  
                           883.24-2.726E+00 &   2.433E+01 2.58E+02 9.60E+00 G  
                           880.53-1.256E+01 +   3.534E+01 8.39E+01 6.00E+00 GA 
 
PA-234M  N   4.2727E+00                                      1.63E+12             
                          1001.00 0.000E+00 &(  2.065E+02 1.00E+03 8.37E-01 G  
                           766.41 1.644E+01 ?(  5.290E+02 9.00E+02 2.94E-01 G  
 
AM-241   T  -1.6480E-01                                      1.58E+05             
                            59.54-1.648E-01 &(  3.487E+00 7.76E+02 3.59E+01 G  
 
Np-237   F   8.6691E-01                                      2.14E+06             
                            86.49 8.669E-01 &(  1.311E+01 4.49E+02 1.31E+01 G  
 
Ir-192   F  -1.2095E-01                                      7.40E+01             
                           316.49-4.181E-01 &(  3.053E+00 2.18E+02 8.70E+01 G  
                           468.06 3.788E-01 &(  2.828E+00 2.17E+02 5.18E+01 G  
                           308.44 0.000E+00 +   7.605E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F   5.1542E-01                                      1.30E+01             
                           818.50 5.639E-01 ?(  1.782E+00 9.34E+01 1.00E+02 G  
                          1048.07 4.548E-01 ?(  1.745E+00 1.11E+02 8.00E+01 G  
                           340.57-8.673E-01 +   3.829E+00 1.31E+02 4.69E+01 G  
 
Np-239   T  -1.4857E+00                                      2.36E+00             
                           103.70 0.000E+00 +   5.786E+00 1.00E+03 2.40E+01 X  
                           106.13-1.486E+00 ?(  6.811E+00 1.37E+02 2.27E+01 G  
                            99.50-7.045E-01 +   9.398E+00 3.95E+02 1.50E+01 X  
 
Nd-147       1.4848E+00                                      1.11E+01             
                           531.00 2.277E+00 ?(  5.545E+00 9.84E+01 1.30E+01 G  
                            91.10 1.121E+00 ?(  5.661E+00 1.51E+02 2.83E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:46:21 AMPage 15
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193610.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-210   N   1.6131E-01                                      5.84E+05             
                           799.60 0.000E+00 ?(  2.300E+00 1.00E+03 9.90E+01 G  
                           296.00 3.634E-01 ?(  2.748E+00 2.25E+02 7.90E+01 G  
                          1313.00-6.840E-01 +   7.498E+00 4.89E+02 2.10E+01 GA 
 
Kr-85    I   4.7513E+01                                      3.92E+03             
                           513.98 4.751E+01 ?(  4.619E+02 2.84E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 AM-241      59.54       170.        -3.    -0.002   775.55  -1.648E-01   
 BA-133      80.99       737.        23.     0.013   164.98   1.104E+00   
 Cd-109      88.04       456.        21.     0.011   148.20   8.430E+00   
 Nd-147      91.10       476.        21.     0.011   150.93   1.121E+00   
 Gd-153      97.50       330.        18.     0.010   144.42   9.067E-01   
 Np-239      99.50       382.        -7.    -0.004   394.97  -7.045E-01   
 Np-239     106.13       470.       -23.    -0.013   137.10  -1.486E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:46:21 AMPage 16
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193610.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152     121.78       235.       -22.    -0.012   100.35  -1.154E+00   
 CO-57      122.06       257.       -22.    -0.012   104.73  -3.854E-01   
 EU-154     123.10       186.        19.     0.010   104.97   6.892E-01   
 PA-234     131.29       300.       -19.    -0.011   130.95  -1.592E+00   
 HF-181     133.02       593.       -21.    -0.012   164.25  -7.389E-01   
 CE-144     133.54       614.       -21.    -0.012   167.01  -2.889E+00   
 HF-181     136.30       635.       -21.    -0.012   169.32  -5.520E+00   
 CO-57      136.47       681.       -22.    -0.012   167.42  -3.165E+00   
 Tc-99m     140.51       703.       -22.    -0.012   169.36  -3.951E-01   
 U-235      143.79       725.       -22.    -0.012   171.35  -3.155E+00   
 CE-141     145.44       656.        21.     0.012   174.56   6.724E-01   
 Ba-140     162.66       209.       -19.    -0.011   108.09  -5.031E+00   
 U-235      163.38       228.        -3.    -0.001   807.77  -8.464E-01   
 CE-139     165.85       165.        17.     0.010   108.14   3.518E-01   
 Cf-251     176.60       103.         8.     0.005   230.10   8.246E-01   
 U-235      185.72       176.       -18.    -0.010   134.52  -5.694E-01  P
 U-235      205.33        99.         3.     0.002   623.16   1.098E+00   
 Cf-251     227.00       106.       -19.    -0.011   102.28  -6.010E+00   
 EU-152     244.69       441.        15.     0.008   204.78   3.975E+00   
 Cd-113m    263.70        61.         2.     0.001   669.03   6.042E+02   
 BI-210M    265.83        82.         9.     0.005   140.79   4.084E-01   
 Hg-203     279.20        89.        -4.    -0.002   366.92  -1.021E-01   
 I-131      284.30        77.       -15.    -0.008   112.45  -5.617E+00   
 TL-210     296.00       364.        12.     0.007   224.56   3.634E-01   
 PA-231     300.07       376.        12.     0.007   227.39   1.183E+01   
 PA-233     300.18       388.        12.     0.007   230.93   4.697E+00   
 PA-231     302.65       400.        12.     0.007   233.94   1.020E+01   
 BA-133     302.85       413.        12.     0.007   237.37   1.603E+00   
 Ir-192     316.49       497.       -15.    -0.008   217.55  -4.181E-01   
 CR-51      320.08       473.       -14.    -0.008   219.53  -3.569E+00   
 La-140     328.76        86.        14.     0.008    99.74   1.727E+00   
 Cf-249     333.44       119.       -13.    -0.007   124.88  -2.117E+00   
 Cs-136     340.57       197.       -15.    -0.009   131.14  -8.673E-01   
 EU-152     344.29       182.       -15.    -0.009   125.71  -1.553E+00   
 HF-181     345.83       188.       -13.    -0.007   152.55  -2.288E+00   
 BA-133     356.00       212.         4.     0.002   539.80   1.685E-01   
 I-131      364.48        24.        10.     0.006   101.39   3.385E-01   
 BA-133     383.84       112.        -9.    -0.005   169.60  -2.908E+00   
 SN-113     391.69       130.       -12.    -0.007   133.97  -5.654E-01   
 SB-125     427.88        36.        -2.    -0.001   591.61  -2.121E-01   
 PM-146     453.88        32.         6.     0.003   189.05   3.031E-01   
 SB-125     463.37        73.       -12.    -0.007   102.24  -3.928E+00   
 Ir-192     468.06        77.         6.     0.003   216.50   3.788E-01   
 BE-7       477.60        62.        11.     0.006   106.60   3.534E+00   
 HF-181     482.00        73.        11.     0.006   114.51   4.666E-01   
 La-140     487.02        84.         9.     0.005   144.99   6.980E-01   
 RU-103     497.05        44.       -14.    -0.008    96.54  -5.415E-01   
 RH-106     511.86        47.        84.     0.047    15.81   1.516E+01   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:46:21 AMPage 17
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193610.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Kr-85      513.98       126.         6.     0.003   283.64   4.751E+01   
 Nd-147     531.00        13.         8.     0.004    98.39   2.277E+00   
 Ba-140     537.26        22.         8.     0.005   119.16   1.273E+00   
 CS-134     563.24        30.         9.     0.005   134.09   4.006E+00   
 CS-134     569.32        26.        -1.    -0.001   728.01  -2.529E-01   
 BI-207     569.70        34.        -5.    -0.003   181.83  -1.858E-01   
 SB-125     600.50       219.        12.     0.007   178.28   2.696E+00   
 SB-124     602.73       231.         7.     0.004   304.89   2.933E-01   
 SB-125     635.89        22.         5.     0.003   130.80   1.990E+00   
 I-131      636.97        21.         9.     0.005    82.26   5.080E+00   
 AG-110M    657.76        38.       -10.    -0.005    97.90  -4.342E-01   
 CS-137     661.66        52.         8.     0.004   140.16   3.823E-01   
 PM-144     696.54        23.         6.     0.003   185.64   2.581E-01   
 NB-94      702.63        14.         9.     0.005    94.37   4.167E-01   
 SB-124     722.79        52.         6.     0.004   162.45   2.785E+00   
 BI-212     727.17        76.       -14.    -0.008    88.72  -8.935E+00   
 PM-146     735.72        47.       -17.    -0.009    89.87  -3.494E+00   
 PM-146     747.16        28.        -2.    -0.001   565.69  -2.791E-01   
 ZR-95      756.73        33.        -6.    -0.003   218.04  -4.982E-01   
 AG-110M    763.94        35.        -2.    -0.001   424.26  -4.328E-01   
 PA-234M    766.41        40.         1.     0.001   900.00   1.644E+01   
 EU-152     778.92        19.         4.     0.002   216.89   1.637E+00   
 BI-212     785.42        23.         2.     0.001   619.68   6.405E+00   
 CS-134     795.87        72.       -13.    -0.007    96.38  -7.548E-01   
 CS-134     801.95        48.        11.     0.006    94.14   6.334E+00   
 CO-58      810.78        48.         8.     0.004   134.99   3.795E-01   
 La-140     815.77        81.       -17.    -0.009    80.20  -3.619E+00   
 Cs-136     818.50        48.        11.     0.006    93.44   5.639E-01   
 MN-54      834.85        33.       -11.    -0.006   117.72  -5.484E-01   
 Co-56      846.77        15.         4.     0.002   218.66   2.079E-01   
 NB-94      871.10        24.        -4.    -0.002   180.28  -2.122E-01   
 EU-154     873.23        17.         8.     0.005    79.97   3.512E+00   
 PA-234     880.53        63.       -14.    -0.008    83.88  -1.256E+01   
 PA-234     883.24        77.        -5.    -0.003   258.03  -2.726E+00   
 Sc-46      889.28        73.        10.     0.005   127.08   5.291E-01   
 AG-110M    937.49        20.         3.     0.002   332.78   4.881E-01   
 PA-234     946.02        25.        -5.    -0.003   224.35  -2.100E+00   
 EU-152     964.11        84.       -12.    -0.007   107.18  -4.883E+00   
 EU-154     996.33        30.         2.     0.001   318.75   1.378E+00   
 EU-154    1004.77        34.        -1.    -0.001   830.66  -3.264E-01   
 Co-56     1037.84        16.         1.     0.001   914.69   4.261E-01   
 Cs-136    1048.07        19.         6.     0.003   110.55   4.548E-01   
 RH-106    1050.36        26.         2.     0.001   492.16   5.840E+00   
 BI-207    1063.66        16.         4.     0.002   232.74   3.291E-01   
 Ga-68     1077.40        16.         8.     0.004   119.02   1.762E+01   
 FE-59     1099.25        11.         6.     0.004   123.77   7.040E-01   
 EU-152    1112.07       110.       -17.    -0.010    89.63  -7.960E+00   
 ZN-65     1115.55        92.       -17.    -0.010    82.74  -2.155E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:46:21 AMPage 18
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193610.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Sc-46     1120.55        79.        -5.    -0.003   246.21  -3.302E-01   
 Ta-182    1121.30        53.        13.     0.007    83.81   2.377E+00   
 CO-60     1173.24        16.         5.     0.003   187.26   3.300E-01   
 Co-56     1238.28        23.         9.     0.005   124.03   9.701E-01   
 FE-59     1291.60        17.         2.     0.001   488.62   3.283E-01   
 TL-210    1313.00        17.        -2.    -0.001   488.62  -6.840E-01   
 CO-60     1332.50        17.        -3.    -0.002   327.45  -2.180E-01   
 EU-152    1408.00        12.        -3.    -0.002   284.80  -1.083E+00   
 SB-124    1690.98         0.         6.     0.003    40.82   1.107E+00   
 Y-88      1836.06         7.         2.     0.001   289.62   2.228E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    3.5338E+00    3.5339E+00    1.066E+02%                1.28E+01
 NA-22  #A    2.3414E-02    2.3414E-02    2.027E+03%                1.75E+00
 K-40         2.3207E+02    2.3207E+02    5.617E+00%                5.40E+00
 Sc-46  #A    5.2913E-01    5.2914E-01    1.271E+02%                2.29E+00
 CR-51  #A   -3.5690E+00   -3.5691E+00    2.195E+02%                2.63E+01
 MN-54  #A   -5.4840E-01   -5.4840E-01    1.177E+02%                1.51E+00
 FE-59  #A    5.4124E-01    5.4124E-01    1.238E+02%                1.99E+00
 Co-56  #A    5.0454E-01    5.0454E-01    1.240E+02%                1.08E+00
 CO-57  #A   -3.8536E-01   -3.8536E-01    1.047E+02%                1.35E+00
 CO-58  #A    3.7951E-01    3.7951E-01    1.350E+02%                1.76E+00
 CO-60  #A    5.5883E-02    5.5883E-02    1.873E+02%                1.59E+00
 ZN-65  #A   -2.1549E+00   -2.1549E+00    8.274E+01%                5.96E+00
 NB-94  #A    4.1674E-01    4.1674E-01    9.437E+01%                9.34E-01
 ZR-95  #A   -4.9822E-01   -4.9823E-01    2.180E+02%                2.58E+00
 NB-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.52E+00
 RU-103 #A   -5.4153E-01   -5.4153E-01    9.654E+01%                1.30E+00
 RH-106 #A    7.9287E-01    7.9287E-01    4.922E+02%                3.13E+01
 AG-108M#A    0.0000E+00    0.0000E+00    5.774E+02%                1.13E+00
 AG-110M#A    1.5667E-01    1.5667E-01    3.328E+02%                3.31E+00
 SN-113 #A   -5.6545E-01   -5.6545E-01    1.340E+02%                2.56E+00
 SB-124 #A    7.1283E-01    7.1283E-01    4.082E+01%                3.04E+00
 SB-125 #A    1.0953E+00    1.0953E+00    1.308E+02%                3.25E+00
 I-131  #A    7.2102E-01    7.2107E-01    6.528E+01%                8.68E-01
 Gd-153 #A    9.0667E-01    9.0667E-01    1.444E+02%                4.39E+00
 Ga-68  #A    1.7421E+01    1.7618E+01    1.190E+02%                4.70E+01
 Tc-99m #A   -3.9424E-01   -3.9507E-01    1.694E+02%                2.24E+00
 BA-133 #A    4.9569E-01    4.9569E-01    2.374E+02%                3.10E+00
 CS-134 #A    2.3333E-01    2.3333E-01    6.336E+01%                2.45E+00
 CS-137 #A    3.8235E-01    3.8235E-01    1.402E+02%                1.84E+00
 CE-139 #A    3.5184E-01    3.5184E-01    1.081E+02%                1.28E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:46:21 AMPage 19
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193610.An1            
                                                                                 
 Ba-140 #A    1.2733E+00    1.2733E+00    1.192E+02%                3.73E+00
 La-140 #A    4.1446E-01    4.1447E-01    9.974E+01%                1.24E+00
 CE-141 #A    6.7238E-01    6.7239E-01    1.746E+02%                3.92E+00
 CE-144 #A   -2.8891E+00   -2.8891E+00    1.670E+02%                1.61E+01
 PM-144 #A    2.5811E-01    2.5811E-01    1.856E+02%                1.15E+00
 EU-152 #A    3.7364E-01    3.7364E-01    1.004E+02%                3.87E+00
 EU-154 #A    1.3479E+00    1.3479E+00    7.997E+01%                2.43E+00
 EU-155 #A    0.0000E+00    0.0000E+00    7.071E+02%                6.54E+00
 HF-181 #A    4.6659E-01    4.6660E-01    1.145E+02%                1.81E+00
 Ta-182 #A    2.3772E+00    2.3772E+00    8.381E+01%                6.69E+00
 Hg-203 #A   -1.0210E-01   -1.0210E-01    3.669E+02%                1.30E+00
 TL-208       4.7089E+00    4.7090E+00    1.315E+01%                9.29E-01
 PM-146 #A    3.0305E-01    3.0305E-01    1.891E+02%                1.47E+00
 Y-88   #A    2.2276E-01    2.2276E-01    2.896E+02%                1.41E+00
 Cd-113m#A    6.0418E+02    6.0418E+02    6.690E+02%                1.42E+04
 Cd-109 #A    8.4297E+00    8.4297E+00    1.482E+02%                4.18E+01
 Cf-251 #A    8.2461E-01    8.2461E-01    2.301E+02%                4.94E+00
 Cf-249 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.38E+00
 Sn-126 #A    3.6952E+00    3.6952E+00    1.416E+02%                1.75E+01
 PB-210  A    9.6043E+00    9.6043E+00    1.248E+02%                3.52E+01
 PB-212       1.1162E+01    1.1162E+01    8.076E+00%                1.90E+00
 PB-214       1.1227E+01    1.1227E+01    9.757E+00%                1.69E+00
 BI-207 #A    3.2912E-01    3.2912E-01    2.327E+02%                1.76E+00
 BI-212 #A   -8.9346E+00   -8.9347E+00    8.872E+01%                2.66E+01
 U-235  #A   -3.1545E+00   -3.1545E+00    1.714E+02%                1.81E+01
 BI-214       8.8722E+00    8.8722E+00    1.513E+01%                2.54E+00
 BI-210M#A    4.0840E-01    4.0840E-01    1.408E+02%                1.96E+00
 AC-228       1.4391E+01    1.4391E+01    1.292E+01%                2.38E+00
 TH-227  A    1.2400E+00    1.2400E+00    1.936E+02%                1.36E+01
 TH-229 #A    5.1206E+00    5.1206E+00    1.039E+02%                1.94E+01
 TH-234  A    2.7474E+00    2.7474E+00    1.763E+02%                1.64E+01
 PA-231 #A    1.0951E+01    1.0951E+01    1.631E+02%                8.03E+01
 PA-233 #A    6.9011E-01    6.9011E-01    2.309E+02%                6.77E+00
 PA-234 #A   -1.5922E+00   -1.5922E+00    1.309E+02%                6.99E+00
 PA-234M#A    4.2727E+00    4.2727E+00    6.727E+02%                2.06E+02
 AM-241 #A   -1.6480E-01   -1.6480E-01    7.756E+02%                3.49E+00
 Np-237  A    8.6691E-01    8.6691E-01    4.493E+02%                1.31E+01
 Ir-192 #A   -1.2094E-01   -1.2095E-01    1.535E+02%                3.05E+00
 Cs-136 #A    5.1540E-01    5.1542E-01    7.238E+01%                1.78E+00
 Np-239 #A   -1.4854E+00   -1.4857E+00    1.371E+02%                6.81E+00
 Nd-147 #A    1.4847E+00    1.4848E+00    9.009E+01%                5.54E+00
 TL-210 #A    1.6131E-01    1.6131E-01    2.246E+02%                2.30E+00
 Kr-85  #A    4.7513E+01    4.7513E+01    2.836E+02%                4.62E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:46:21 AMPage 20
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193610.An1            
                                                                                 
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.1 keV)     2.824E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.1 keV) 2.8243069E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 5_Gamma_20193294 
-----------------------------------------------------------------------------                      
   Sample Description: 452318_Gamma_160-36453-B-5-B 
             Detector: Detector # 5       
             Batch ID: 452318                 
    Work Order Number: Gamma   
           Lot Number: 160-36453-B-5-B
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2019 04:49       Live Time: 1800   sec
     Acquisition Time: 12/18/2019 04:50:12    Real Time: 1805   sec
        Analysis Time: 12/18/2019 05:20       Dead Time: 0.30   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 5_Soil_TunaCan.Clb
  Efficiency Cal Desc: 5_Soil_TunaCan_90099_032612
  Efficiency Cal Date: 3/27/2012 17:20
      Energy Cal Date: 2/28/2012 19:35                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 5_2019-12-07_1448.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -3.008E+00           80.0     2.406E+00    2.411E+00    1.325E+01
NA-22     -3.884E-01          150.0     5.826E-01    5.829E-01    2.073E+00
K-40       1.899E+02            7.4     1.414E+01    1.716E+01    1.076E+01
Sc-46      1.479E-01           93.0     1.376E-01    1.378E-01    2.148E+00
CR-51     -7.842E-01          797.6     6.255E+00    6.255E+00    1.479E+01
MN-54      3.354E-01          104.7     3.512E-01    3.516E-01    8.917E-01
FE-59      5.000E-01          229.3     1.147E+00    1.147E+00    3.148E+00
Co-56      7.166E-01           82.0     5.878E-01    5.889E-01    9.093E-01
CO-57      2.293E-03         9930.2     2.277E-01    2.277E-01    7.990E-01
CO-58     -3.985E-01          129.8     5.174E-01    5.178E-01    2.122E+00
CO-60      2.331E-01          133.0     3.101E-01    3.103E-01    1.857E+00
ZN-65      9.235E-01          200.5     1.851E+00    1.852E+00    6.423E+00
NB-94      2.825E-01           86.9     2.455E-01    2.460E-01    1.335E+00
ZR-95     -1.917E+00           88.0     1.688E+00    1.690E+00    4.012E+00
NB-95     -3.507E-01          220.8     7.742E-01    7.744E-01    2.675E+00
RU-103    -2.676E-01          111.7     2.989E-01    2.992E-01    1.250E+00
RH-106     4.956E+00          168.8     8.366E+00    8.370E+00    2.849E+01
AG-108M    2.582E-01          112.4     2.901E-01    2.904E-01    1.192E+00
AG-110M    5.428E-01           44.7     2.428E-01    2.443E-01    1.927E+00
SN-113     4.312E-01          202.1     8.717E-01    8.720E-01    2.979E+00
SB-124     6.539E-01           90.5     5.916E-01    5.925E-01    3.151E+00
SB-125     3.749E-01           74.7     2.800E-01    2.807E-01    4.230E+00
I-131      3.767E-01          181.1     6.823E-01    6.826E-01    1.024E+00
Gd-153     8.288E-01           75.4     6.249E-01    6.269E-01    2.496E+00
Ga-68      1.766E+01           93.2     1.646E+01    1.649E+01    3.942E+01
Tc-99m     2.576E-01          126.6     3.261E-01    3.264E-01    1.101E+00
BA-133    -6.125E-01          160.9     9.853E-01    9.858E-01    3.337E+00
CS-134     5.433E-01          114.1     6.198E-01    6.204E-01    2.031E+00
CS-137    -3.413E-01          296.8     1.013E+00    1.013E+00    2.143E+00
CE-139     1.872E-01          160.6     3.007E-01    3.012E-01    1.028E+00
Ba-140    -5.786E-01          350.1     2.026E+00    2.026E+00    5.278E+00
La-140     1.966E-01          101.5     1.996E-01    1.999E-01    1.720E+00
CE-141     3.062E-01          200.1     6.126E-01    6.128E-01    2.083E+00
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CE-144     0.000E+00         1.#INF     1.149E+00    1.149E+00    1.027E+01
PM-144     2.291E-01          175.9     4.029E-01    4.031E-01    1.563E+00
EU-152     1.791E+00          102.8     1.842E+00    1.845E+00    2.226E+00
EU-154     9.906E-01          113.3     1.122E+00    1.124E+00    1.396E+00
EU-155     9.511E-01          161.3     1.534E+00    1.535E+00    5.175E+00
HF-181     5.542E-01          102.7     5.691E-01    5.699E-01    1.753E+00
Ta-182     2.243E+00          111.0     2.490E+00    2.492E+00    9.154E+00
Hg-203     3.873E-01          113.0     4.376E-01    4.381E-01    1.483E+00
TL-208     3.197E+00           15.0     4.809E-01    5.087E-01    6.557E-01
PM-146    -5.971E-01          133.2     7.955E-01    7.961E-01    2.125E+00
Y-88      -3.639E-02         1724.1     6.275E-01    6.275E-01    9.809E-01
Cd-113m    4.626E+03          101.6     4.698E+03    4.707E+03    1.593E+04
Cd-109     5.405E+00          206.0     1.113E+01    1.114E+01    3.749E+01
Cf-251    -8.422E-01          206.4     1.739E+00    1.740E+00    4.780E+00
Cf-249    -3.356E-01           99.1     3.327E-01    3.332E-01    3.006E+00
Sn-126    -4.376E+00          111.8     4.894E+00    4.899E+00    1.385E+01
PB-210     1.415E+01           49.5     7.003E+00    7.053E+00    2.084E+01
PB-212     7.903E+00            9.5     7.490E-01    9.068E-01    1.300E+00
PB-214     8.491E+00           12.5     1.057E+00    1.146E+00    2.125E+00
BI-207    -1.545E-01          539.1     8.332E-01    8.332E-01    2.348E+00
BI-212    -1.013E+01           68.5     6.946E+00    6.966E+00    2.849E+01
U-235      4.850E+00           44.9     2.177E+00    2.191E+00    9.187E+00
BI-214     2.951E+00           31.5     9.287E-01    9.413E-01    5.397E+00
BI-210M   -4.017E-01          161.3     6.480E-01    6.485E-01    2.223E+00
AC-228     7.668E+00           18.5     1.421E+00    1.474E+00    1.860E+00
TH-227     3.110E+00          124.7     3.879E+00    3.883E+00    1.173E+01
TH-229     2.673E+00          206.5     5.520E+00    5.524E+00    1.226E+01
TH-234    -7.188E+00           65.1     4.678E+00    4.695E+00    2.579E+01
PA-231     3.504E+00          320.8     1.124E+01    1.124E+01    7.244E+01
PA-233    -9.821E-01          172.1     1.690E+00    1.691E+00    6.125E+00
PA-234     3.524E+00           37.4     1.318E+00    1.331E+00    6.216E+00
PA-234M    7.197E+01           87.4     6.289E+01    6.299E+01    2.767E+02
AM-241    -1.227E+00           76.7     9.418E-01    9.439E-01    3.349E+00
Np-237     1.284E+00          261.4     3.358E+00    3.358E+00    1.132E+01
Ir-192    -8.166E-02           76.8     6.272E-02    6.290E-02    1.747E+00
Cs-136     4.918E-01          107.1     5.268E-01    5.276E-01    1.811E+00
Np-239     3.066E-01          472.8     1.449E+00    1.450E+00    4.936E+00
Nd-147     3.583E-01          964.4     3.455E+00    3.456E+00    9.151E+00
TL-210     0.000E+00         1.#INF     1.875E-01    1.875E-01    1.954E+00
Kr-85      9.068E+01          142.0     1.288E+02    1.289E+02    4.405E+02
-----------------------------------------------------------------------------
Total      5.086E+03

      Analyst: Justin Banner
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:20:37 AMPage  1
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193294.An1             
                                                                                 
 Sample description                                             
      452318_Gamma_160-36453-B-5-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_Gamma_20193294.An1

 Acquisition information
        Start time:                 12/18/2019 4:50:12 AM
        Live time:               1800
        Real time:               1805
        Dead time:                  0.30 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:20:37 AMPage  2
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193294.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2019 4:49:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2019-12-07_1448.PBC
                                                 12/7/2019 2:48:46 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   17 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.0651

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.71       19.  49.51   1.10  1.788E-02    46.54   4.250    PBC<MDA PB210 
    50.14       12. 128.44   0.79  2.012E-02    50.14   8.000    PBC<MDA TH227 
    75.02       64.  20.89   0.81  3.157E-02
    77.08      102.  14.87   0.81  3.218E-02
    87.02       55.  23.78   1.05  3.445E-02    86.49  13.100  6.749E+00 Np237 
                                                86.54  30.700  2.879E+00 EU155 
                                                86.94   9.040  9.757E+00 Sn126 
                                                87.57  37.500  2.345E+00 Sn126 
    88.04       13. 205.97   0.83  3.462E-02    88.04   3.790    PBC<MDA Cd109 
    92.84       18. 141.36   0.83  3.536E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  5.039E+00 AC228 
    97.50       15.  97.70   0.84  3.577E-02    97.50  30.000    PBC<MDA Gd153 
    99.50        5. 301.56   0.84  3.592E-02    99.50  15.000    PBC<MDA Np239 
   103.20       13. 114.86   0.84  3.612E-02   103.20  21.800    PBC<MDA Gd153 
   105.31       13. 161.25   0.84  3.618E-02   105.31  21.200    PBC<MDA EU155 
   106.13        5. 472.78   0.84  3.620E-02   106.13  22.700    PBC<MDA Np239 
   121.78       11. 108.02   0.86  3.584E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  2.031E-01 CO57  
   123.10        9. 113.29   0.86  3.575E-02   123.10  40.790    PBC<MDA EU154 
   136.30        5. 453.22   0.88  3.458E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  7.023E-01 CO57  
   140.51       14. 126.59   0.88  3.411E-02   140.51  89.300    PBC<MDA Tc99m 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:20:37 AMPage  3
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193294.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   143.79       14. 131.75   0.88  3.371E-02   143.79  10.960    PBC<MDA U235  
   145.44        9. 200.06   0.88  3.351E-02   145.44  48.200    PBC<MDA CE141 
   163.38       11. 117.31   0.90  3.102E-02   163.38   5.080    PBC<MDA U235  
   165.85        8. 160.61   0.91  3.133E-02   165.85  79.900    PBC<MDA CE139 
   185.72       26.  54.47   0.93  2.854E-02   185.72  54.000    PBC<MDA U235  
   194.10        3. 352.08   0.93  2.758E-02   193.51   4.400    PBC<MDA TH229 
   205.33       28.  44.89   0.94  2.626E-02   205.33   5.010    PBC<MDA U235  
   210.85        7. 215.93   0.95  2.569E-02   210.85   2.990    PBC<MDA TH229 
   238.61      137.  10.73   1.00  2.319E-02   238.63  43.300  7.597E+00 PB212 
   241.97       42.  24.11   0.98  2.293E-02   242.00   7.430  1.370E+01 PB214 
   256.24        6. 213.84   1.00  2.186E-02   256.24   7.000    PBC<MDA TH227 
   263.70       11. 101.55   1.00  2.135E-02   263.70   0.006    PBC<MDA Cd113m
   279.20       12. 112.97   1.02  2.036E-02   279.20  81.460    PBC<MDA Hg203 
   284.30        2. 717.08   1.02  2.006E-02   284.30   6.140    PBC<MDA I131  
   295.09       64.  20.69   0.65  1.945E-02   295.09  19.300  9.476E+00 PB214 
                                               296.00  79.000  2.321E+00 TL210 
   299.16       11. 191.83   1.04  1.918E-02   300.03   3.280    PBC<MDA PB212 
   300.07        6. 320.84   1.04  1.918E-02   300.07   2.460    PBC<MDA PA231 
                                               300.18   6.200  3.019E+00 PA233 
   328.76       10. 101.51   1.07  1.778E-02   328.76  20.300    PBC<MDA La140 
   333.44        7. 156.84   1.07  1.757E-02   333.44  15.510    PBC<MDA Cf249 
   344.29       13. 113.92   1.08  1.711E-02   344.29  26.500    PBC<MDA EU152 
   351.93       91.  13.85   0.69  1.680E-02   351.93  37.600  7.985E+00 PB214 
   364.48        5. 181.11   1.10  1.632E-02   364.48  81.700    PBC<MDA I131  
   391.69        8. 202.14   1.12  1.537E-02   391.69  64.000    PBC<MDA SN113 
   463.37        8.  74.68   1.19  1.336E-02   463.37  10.470    PBC<MDA SB125 
   468.06        8. 115.00   1.20  1.325E-02   468.06  51.750    PBC<MDA Ir192 
   482.00        9. 102.70   1.21  1.293E-02   482.00  80.500    PBC<MDA HF181 
   511.86       43.  25.79   2.48  1.230E-02   511.86  20.000  9.712E+00 RH106 
   513.98        9. 142.04   1.24  1.226E-02   513.98   0.430    PBC<MDA Kr85  
   531.00        1. 964.37   1.25  1.193E-02   531.00  13.000    PBC<MDA Nd147 
   569.32        2. 305.57   1.29  1.125E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.305E+00 PA234 
                                               569.70  97.740  1.095E-01 BI207 
   583.10       55.  15.04   1.24  1.103E-02   583.02  84.500  3.268E+00 TL208 
   600.50        8. 227.20   1.31  1.076E-02   600.50  17.860    PBC<MDA SB125 
   602.73        8. 221.61   1.32  1.073E-02   602.73  98.260    PBC<MDA SB124 
   609.09       74.  15.51   0.88  1.064E-02   609.31  46.090  8.409E+00 BI214 
                                               610.30   5.750  6.750E+01 RU103 
   614.28        9. 156.75   1.33  1.056E-02   614.28  89.850    PBC<MDA AG108M
   618.06        9. 175.88   1.33  1.051E-02   618.06  99.100    PBC<MDA PM144 
   621.92        9. 168.78   1.33  1.045E-02   621.92   9.930    PBC<MDA RH106 
   636.97        3. 336.57   1.34  1.025E-02   636.97   7.170    PBC<MDA I131  
   657.76        9.  82.07   1.36  9.974E-03   657.76  94.640    PBC<MDA AG110M
   722.79        5.  90.47   1.42  9.217E-03   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  3.337E-01 AG108M
                                               723.36  20.220  1.500E+00 EU154 
   722.94        5. 112.37   1.42  9.215E-03   722.79  10.810  2.747E+00 SB124 

                                 (Page 5 of 22)

Page 887 of 1586



      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:20:37 AMPage  4
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193294.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               722.94  90.840  3.270E-01 AG108M
                                               723.36  20.220  1.470E+00 EU154 
   766.41       13.  87.38   1.45  8.776E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  2.878E+02 PA234M
   795.87        7. 114.08   1.48  8.503E-03   795.87  85.530    PBC<MDA CS134 
   818.50        7. 107.13   1.50  8.305E-03   818.50 100.000    PBC<MDA Cs136 
   834.85        5. 104.70   1.51  8.168E-03   834.85  99.980    PBC<MDA MN54  
   846.77        5. 106.19   1.52  8.072E-03   846.77  99.935    PBC<MDA Co56  
   860.53        5. 170.75   1.53  7.963E-03   860.56  12.420    PBC<MDA TL208 
   871.10        8.  86.92   1.54  7.882E-03   871.10  99.890    PBC<MDA NB94  
   873.23        5. 129.60   1.54  7.866E-03   873.23  12.270    PBC<MDA EU154 
   880.53        7.  39.00   1.54  7.812E-03   880.53   6.000    PBC<MDA PA234 
   883.24        7.  67.47   1.55  7.791E-03   883.24   9.600    PBC<MDA PA234 
   910.92       30.  18.54   1.29  7.591E-03   911.07  29.000  7.668E+00 AC228 
   946.02       16.  37.41   1.60  7.355E-03   946.02  13.400  9.207E+00 PA234 
   964.11        3. 358.38   1.61  7.239E-03   964.11  14.605    PBC<MDA EU152 
   969.02       10.  81.15   1.61  7.209E-03   968.97  17.460    PBC<MDA AC228 
   996.33        2. 527.05   1.63  7.042E-03   996.33  10.600    PBC<MDA EU154 
  1037.84        6. 125.03   1.66  6.805E-03  1037.84  14.130    PBC<MDA Co56  
  1077.40        6.  93.21   1.69  6.594E-03  1077.40   3.300    PBC<MDA Ga68  
  1099.25        2. 431.57   1.71  6.484E-03  1099.25  56.500    PBC<MDA FE59  
  1112.07        8. 127.09   1.72  6.421E-03  1112.07  13.644    PBC<MDA EU152 
  1115.55        5. 200.48   1.72  6.404E-03  1115.55  50.600    PBC<MDA ZN65  
  1119.96        6. 170.10   1.72  6.381E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.55        8. 122.34   1.72  6.380E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  7.375E-01 Sc46  
                                              1121.30  34.900  2.114E+00 Ta182 
  1120.98        8. 135.13   1.72  6.376E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  1.973E+00 Ta182 
  1173.24        6. 133.01   1.76  6.138E-03  1173.24  99.900    PBC<MDA CO60  
  1189.05        5. 176.07   1.77  6.069E-03  1189.05  16.200    PBC<MDA Ta182 
  1291.60        3. 229.35   1.84  5.661E-03  1291.60  43.200    PBC<MDA FE59  
  1313.00        3. 206.16   1.85  5.583E-03  1313.00  21.000    PBC<MDA TL210 
  1384.30        5.  44.72   1.90  5.340E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00        6. 101.72   1.91  5.264E-03  1408.00  21.005    PBC<MDA EU152 
  1460.80      186.   7.44   2.18  5.103E-03  1460.83  10.670  1.899E+02 K40   
  1764.58       15.  31.48   2.11  4.351E-03  1764.49  15.400  1.224E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.72    75.01        57.        64. 2.028E+03   20.89   0.813  -       D
   307.96    77.07        64.       102. 3.184E+03   14.87   0.815  -      sD
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:20:37 AMPage  5
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193294.An1             
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.38    46.71        31.        19.     0.011    49.51   1.103s
 TH-227    200.11    50.14        75.        12.     0.006   128.44   0.787s
 AM-241    237.72    59.54       125.       -20.    -0.011    76.73   0.797s
 Sn-126    256.71    64.28       188.       -21.    -0.012   111.84   0.802s
 BA-133    323.61    80.99       124.       -18.    -0.010    86.24   0.819s
 Np-237    345.63    86.49       365.        10.     0.006   261.40   0.825s
 EU-155    345.84    86.54       374.       -17.    -0.009   163.02   0.825s
 Sn-126    347.43    86.94       358.        -6.    -0.003   486.05   0.825 
 Sn-126    349.95    87.57       322.        17.     0.009   151.30   0.826s
 Cd-109    351.83    88.04       339.        13.     0.007   205.97   0.826s
 Nd-147    364.08    91.10       352.         0.     0.000  1000.00   0.829s
 TH-234    370.05    92.59       362.       -25.    -0.014    65.08   0.831s
 AC-228    373.09    93.35       309.        18.     0.010   141.36   0.832s
 Gd-153    389.70    97.50        95.        15.     0.008    97.70   0.836s
 Np-239    397.71    99.50       127.         5.     0.003   301.56   0.838s
 Gd-153    412.52   103.20       107.        13.     0.007   114.86   0.842s
 EU-155    420.98   105.31       218.        13.     0.007   161.25   0.844s
 Np-239    424.25   106.13       227.         5.     0.003   472.78   0.845s
 EU-152    486.90   121.78        68.        11.     0.006   108.02   0.861 
 EU-154    492.18   123.10        53.         9.     0.005   113.29   0.862s
 PA-234    524.99   131.29       213.       -16.    -0.009   128.85   0.871 
 HF-181    531.91   133.02       206.       -12.    -0.006   176.21   0.872 
 CE-144    533.97   133.54       218.         0.     0.000  1000.00   0.873 
 HF-181    545.02   136.30       221.         5.     0.003   453.22   0.876s
 CO-57     545.72   136.47       228.        -8.    -0.004   281.07   0.876s
 Tc-99m    561.88   140.51       143.        14.     0.008   126.59   0.880s
 U-235     574.99   143.79       157.        14.     0.008   131.75   0.883s
 CE-141    581.61   145.44       154.         9.     0.005   200.06   0.885s
 Ba-140    650.54   162.66       114.        -5.    -0.003   305.29   0.902s
 U-235     653.42   163.38        84.        11.     0.006   117.31   0.903s
 CE-139    663.32   165.85        88.         8.     0.005   160.61   0.905s
 Cf-251    706.34   176.60        77.        -8.    -0.004   206.42   0.916s
 U-235     742.85   185.72        57.        26.     0.015    54.47   0.925s
 TH-229    774.03   193.51        27.         3.     0.001   352.08   0.933s
 U-235     821.35   205.33        41.        28.     0.016    44.89   0.945s
 TH-229    843.44   210.85        63.         7.     0.004   215.93   0.950 
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 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cf-251    908.08   227.00        83.       -17.    -0.009    99.67   0.966s
 TH-227    943.98   235.97       329.       -13.    -0.007   203.99   0.975 
 PB-212    954.64   238.63        20.       143.     0.079     9.48   0.978D
 PB-214    968.10   242.00        30.        42.     0.023    24.11   0.981D
 EU-152    978.89   244.69       333.       -14.    -0.008   190.41   0.984s
 TH-227   1025.11   256.24        40.         6.     0.003   213.84   0.995s
 Cd-113m  1054.97   263.70        53.        11.     0.006   101.55   1.002s
 BI-210M  1063.50   265.83        73.        -8.    -0.004   161.34   1.005s
 TL-208   1109.33   277.28        65.       -15.    -0.008    69.23   1.016 
 Hg-203   1117.00   279.20        80.        12.     0.006   112.97   1.017s
 I-131    1137.41   284.30        40.         2.     0.001   717.08   1.022 
 PB-214   1180.61   295.09        29.        64.     0.036    20.69   0.654s
 TL-210   1184.24   296.00       229.       -11.    -0.006   200.66   1.034s
 PB-212   1200.37   300.03       201.        11.     0.006   191.83   1.038s
 PA-231   1200.53   300.07       212.         6.     0.004   320.84   1.038 
 PA-233   1200.97   300.18       218.         0.     0.000  1000.00   1.038 
 PA-231   1210.86   302.65       218.         0.     0.000  1000.00   1.040s
 BA-133   1211.66   302.85       218.         0.     0.000  1000.00   1.040 
 Ba-140   1219.66   304.85       218.         0.     0.000  1000.00   1.042 
 BI-210M  1219.85   304.90       218.         0.     0.000  1000.00   1.042 
 Ir-192   1234.03   308.44       218.         0.     0.000  1000.00   1.046s
 PA-233   1248.32   312.01       232.       -12.    -0.007   172.07   1.049s
 Ir-192   1266.25   316.49       104.       -15.    -0.008   101.81   1.053s
 CR-51    1280.63   320.08        95.        -3.    -0.001   797.59   1.057s
 La-140   1315.35   328.76        29.        10.     0.006   101.51   1.065s
 Cf-249   1334.08   333.44        29.         7.     0.004   156.84   1.070 
 AC-228   1353.61   338.32       129.       -12.    -0.007    97.99   1.074s
 Cs-136   1362.62   340.57       140.         0.     0.000  1000.00   1.077s
 EU-152   1377.49   344.29       103.        13.     0.007   113.92   1.080s
 HF-181   1383.66   345.83       114.        -5.    -0.003   286.26   1.082s
 PB-214   1408.08   351.93        21.        91.     0.050    13.85   0.688s
 BA-133   1424.36   356.00       162.       -11.    -0.006   160.87   1.091s
 I-131    1458.32   364.48        22.         5.     0.003   181.11   1.099s
 BA-133   1535.78   383.84       114.       -13.    -0.007    93.35   1.117s
 Cf-249   1552.22   387.95       127.       -14.    -0.008   121.30   1.121s
 SN-113   1567.19   391.69       115.         8.     0.004   202.14   1.125s
 SB-125   1711.99   427.88        40.       -13.    -0.007   101.16   1.158s
 AG-108M  1736.25   433.94        28.        -2.    -0.001   607.94   1.164s
 PM-146   1816.05   453.88        44.        -9.    -0.005   133.23   1.182s
 SB-125   1854.01   463.37        13.         8.     0.004    74.68   1.191s
 Ir-192   1872.79   468.06        37.         8.     0.004   115.00   1.195s
 BE-7     1910.94   477.59        41.        -7.    -0.004    79.98   1.204s
 HF-181   1928.56   482.00        42.         9.     0.005   102.70   1.208s
 La-140   1948.65   487.02        17.        -2.    -0.001   366.16   1.212s
 RU-103   1988.80   497.05        25.        -6.    -0.003   111.70   1.221s
 RH-106   2048.06   511.86        40.        43.     0.024    25.79   2.485s
 Kr-85    2056.53   513.98        70.         9.     0.005   142.04   1.237s
 Nd-147   2124.62   531.00        24.         1.     0.001   964.37   1.252s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:20:37 AMPage  7
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193294.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ba-140   2149.67   537.26        28.        -3.    -0.002   350.13   1.258s
 CS-134   2253.60   563.24        16.        -3.    -0.002   267.36   1.280s
 CS-134   2277.94   569.32        21.         2.     0.001   305.57   1.286s
 PA-234   2278.54   569.47        23.         0.     0.000  1000.00   1.286s
 BI-207   2279.47   569.70        23.         0.     0.000  1000.00   1.286s
 TL-208   2333.06   583.10         3.        55.     0.030    15.04   1.238 
 SB-125   2402.69   600.50       143.         8.     0.004   227.20   1.313s
 SB-124   2411.61   602.73       150.         8.     0.004   221.61   1.315s
 CS-134   2419.53   604.71       176.        -9.    -0.005   207.62   1.317s
 BI-214   2437.93   609.31        93.        -2.    -0.001   589.54   1.321s
 RU-103   2441.89   610.30        91.         9.     0.005   150.07   1.322s
 AG-108M  2457.82   614.28       100.         9.     0.005   156.75   1.325s
 PM-144   2472.94   618.06       110.         9.     0.005   175.88   1.328s
 RH-106   2488.37   621.92       117.         9.     0.005   168.78   1.332s
 SB-125   2544.26   635.89        29.       -11.    -0.006    72.82   1.344s
 I-131    2548.61   636.97        37.         3.     0.001   336.57   1.345s
 AG-110M  2631.76   657.76        25.         9.     0.005    82.07   1.362s
 CS-137   2647.36   661.66        41.        -5.    -0.003   296.81   1.366s
 PM-144   2786.90   696.54        26.         0.     0.000  1000.00   1.395s
 SB-124   2891.88   722.79         8.         5.     0.003    90.47   1.417s
 AG-108M  2892.48   722.94        13.         5.     0.003   112.37   1.417s
 EU-154   2894.17   723.36        33.        -4.    -0.002   211.33   1.418s
 BI-212   2909.41   727.17        50.       -13.    -0.007    68.54   1.421s
 PM-146   2943.61   735.72        30.       -13.    -0.007    89.93   1.428s
 PM-146   2989.37   747.16        18.        -3.    -0.001   337.84   1.437s
 ZR-95    3027.65   756.73        48.       -17.    -0.009    88.05   1.445s
 AG-110M  3056.50   763.94        48.       -15.    -0.008    69.65   1.451s
 NB-95    3063.89   765.79        72.        -6.    -0.003   220.75   1.453s
 PA-234M  3066.38   766.41        62.        13.     0.007    87.38   1.453s
 EU-152   3116.41   778.92        33.       -13.    -0.007    94.12   1.463s
 BI-212   3142.41   785.42        24.        -2.    -0.001   518.84   1.468 
 CS-134   3184.20   795.87        26.         7.     0.004   114.08   1.477s
 TL-210   3199.12   799.60        33.         0.     0.000  1000.00   1.480s
 CS-134   3208.53   801.95        34.         0.     0.000  1000.00   1.482s
 CO-58    3243.82   810.78        39.        -6.    -0.003   129.85   1.489s
 La-140   3263.80   815.77        38.        -2.    -0.001   443.47   1.493s
 Cs-136   3274.72   818.50        27.         7.     0.004   107.13   1.495s
 MN-54    3340.10   834.85         5.         5.     0.003   104.70   1.508s
 Co-56    3387.78   846.77         5.         5.     0.003   106.19   1.518s
 TL-208   3442.95   860.56        14.         5.     0.003   170.75   1.529s
 NB-94    3485.08   871.10        18.         8.     0.004    86.92   1.537s
 EU-154   3493.61   873.23        20.         5.     0.003   129.60   1.539s
 PA-234   3522.80   880.53         0.         7.     0.004    39.00   1.544s
 PA-234   3533.64   883.24         7.         7.     0.004    67.47   1.547s
 AG-110M  3539.41   884.68        13.         0.     0.000  1000.00   1.547s
 Sc-46    3557.79   889.28        34.        -6.    -0.003   140.12   1.551s
 Y-88     3592.83   898.04        16.        -8.    -0.004   106.20   1.558s
 AC-228   3644.32   910.92         1.        30.     0.017    18.54   1.292 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:20:37 AMPage  8
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193294.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M  3750.60   937.49        23.       -11.    -0.006    95.17   1.589s
 PA-234   3784.70   946.02         5.        16.     0.009    37.41   1.595s
 EU-152   3857.05   964.11        44.         3.     0.001   358.38   1.609s
 AC-228   3876.48   968.97        26.        10.     0.005    81.15   1.612s
 EU-154   3985.88   996.33        30.         2.     0.001   527.05   1.633s
 EU-154   4019.65  1004.77        40.       -16.    -0.009    89.81   1.639s
 Co-56    4151.87  1037.84        10.         6.     0.003   125.03   1.664s
 Cs-136   4192.77  1048.07        42.       -15.    -0.009    64.87   1.671s
 BI-207   4255.11  1063.66        15.        -1.    -0.001   539.10   1.682s
 Ga-68    4310.04  1077.40         5.         6.     0.003    93.21   1.692s
 FE-59    4397.41  1099.25        15.         2.     0.001   431.57   1.708s
 EU-152   4448.68  1112.07        48.         8.     0.004   127.09   1.717s
 ZN-65    4462.56  1115.55        56.         5.     0.003   200.48   1.720s
 BI-214   4481.51  1120.29        44.         6.     0.003   170.10   1.723s
 Sc-46    4482.57  1120.55        49.         8.     0.005   122.34   1.723s
 Ta-182   4485.56  1121.30        53.         8.     0.004   135.13   1.724s
 CO-60    4693.21  1173.24        10.         6.     0.003   133.01   1.760s
 Ta-182   4756.42  1189.05        15.         5.     0.003   176.07   1.771 
 Ta-182   4885.79  1221.41        43.       -15.    -0.008   104.55   1.793s
 Co-56    4953.23  1238.28        27.        -2.    -0.001   708.52   1.804 
 NA-22    5098.13  1274.53        16.        -4.    -0.002   150.00   1.828s
 EU-154   5098.17  1274.54        20.         0.     0.000  1000.00   1.828s
 FE-59    5166.35  1291.60        11.         3.     0.002   229.35   1.840s
 TL-210   5251.91  1313.00         5.         3.     0.001   206.16   1.854s
 AG-110M  5536.88  1384.30         0.         5.     0.003    44.72   1.899s
 EU-152   5631.62  1408.00         5.         6.     0.003   101.72   1.914s
 K-40     5842.61  1460.80         3.       186.     0.103     7.44   2.178 
 SB-124   6762.39  1690.98         0.         0.     0.000  1000.00   2.076s
 BI-214   7056.06  1764.49         3.        15.     0.008    31.48   2.114s
 Co-56    7083.46  1771.35        18.         0.     0.000  1000.00   2.117s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -3.0082E+00                                      5.31E+01             
                           477.60-3.008E+00 ?(P 1.325E+01 8.00E+01 1.05E+01 G  
 
NA-22    C  -3.8841E-01                                      9.50E+02             
                          1274.53-3.884E-01 ?(  2.073E+00 1.50E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:20:37 AMPage  9
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193294.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
K-40     N   1.8995E+02                                      4.66E+11             
                          1460.83 1.899E+02  (P 1.076E+01 7.44E+00 1.07E+01 G  
 
Sc-46    F   1.4790E-01                                      8.38E+01             
                           889.28-4.417E-01 ?(  2.148E+00 1.40E+02 1.00E+02 G  
                          1120.55 7.375E-01 ?(  3.090E+00 1.22E+02 1.00E+02 G  
 
CR-51    F  -7.8420E-01                                      2.77E+01             
                           320.08-7.842E-01 ?(P 1.479E+01 7.98E+02 9.94E+00 G  
 
MN-54    C   3.3545E-01                                      3.12E+02             
                           834.85 3.354E-01 ?(P 8.917E-01 1.05E+02 1.00E+02 G  
 
FE-59    F   5.0000E-01                                      4.45E+01             
                          1099.25 3.033E-01 ?(  3.148E+00 4.32E+02 5.65E+01 G  
                          1291.60 7.572E-01 &(  4.073E+00 2.29E+02 4.32E+01 G  
 
Co-56    C   7.1662E-01                                      7.73E+01             
                           846.77 3.356E-01 ?(P 9.093E-01 1.06E+02 9.99E+01 G  
                          1238.28-2.389E-01 -   3.838E+00 7.09E+02 6.61E+01 G  
                          1037.84 3.412E+00 ?(P 1.012E+01 1.25E+02 1.41E+01 G  
                          1771.35 0.000E+00 -   1.860E+01 1.00E+03 1.55E+01  A 
 
CO-57    C   2.2926E-03                                      2.72E+02             
                           122.06 2.293E-03 &(  7.990E-01 9.93E+03 8.56E+01 G  
                           136.47-1.154E+00 &   1.100E+01 2.81E+02 1.07E+01 G  
 
CO-58    C  -3.9845E-01                                      7.09E+01             
                           810.78-3.985E-01 ?(P 2.122E+00 1.30E+02 9.95E+01 G  
 
CO-60    F   2.3312E-01                                      1.93E+03             
                          1332.50-3.800E-02 %(P 1.857E+00 1.99E+03 1.00E+02 G  
                          1173.24 5.045E-01 ?(P 1.609E+00 1.33E+02 9.99E+01 G  
 
ZN-65    F   9.2351E-01                                      2.44E+02             
                          1115.55 9.235E-01 ?(  6.423E+00 2.00E+02 5.06E+01 G  
 
NB-94    I   2.8247E-01                                      7.41E+06             
                           702.63 3.075E-02 &(P 1.335E+00 1.67E+03 9.79E+01 G  
                           871.10 5.292E-01 ?(  1.567E+00 8.69E+01 9.99E+01 G  
 
ZR-95    I  -1.9166E+00                                      6.40E+01             
                           756.73-1.917E+00 ?(  4.012E+00 8.80E+01 5.45E+01 G  
                           724.20-2.336E-02 % P 3.812E+00 5.03E+03 4.42E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:20:37 AMPage 10
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193294.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NB-95    I  -3.5072E-01                                      6.40E+01             
                           765.79-3.507E-01 &(  2.675E+00 2.21E+02 9.98E+01 G  
 
RU-103   I  -2.6761E-01                                      3.93E+01             
                           497.05-2.676E-01 ?(P 1.250E+00 1.12E+02 9.09E+01 G  
                           610.30 8.363E+00 ?   4.281E+01 1.50E+02 5.75E+00 GA 
 
RH-106   I   4.9565E+00                                      3.74E+02             
                           621.92 4.956E+00 ?(  2.849E+01 1.69E+02 9.93E+00 G  
                          1050.36-3.355E+00 %   1.960E+02 1.65E+03 1.56E+00 G  
                           511.86 9.712E+00 &   7.269E+00 2.58E+01 2.00E+01 GA 
 
AG-108M  C   2.5820E-01                                      1.53E+05             
                           433.94-9.020E-02 ?(P 1.192E+00 6.08E+02 9.05E+01 G  
                           722.94 3.270E-01 ?(  1.289E+00 1.12E+02 9.08E+01 G  
                           614.28 5.395E-01 ?(  2.883E+00 1.57E+02 8.98E+01 G  
 
AG-110M  F   5.4281E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  1.927E+00 1.00E+03 7.27E+01 G  
                           657.76 5.493E-01 ?(  1.522E+00 8.21E+01 9.46E+01 G  
                           937.49-2.473E+00 +   5.502E+00 9.52E+01 3.44E+01 G  
                          1384.30 2.142E+00 ?(  3.157E+00 4.47E+01 2.43E+01 G  
                           763.94-4.289E+00 +   9.917E+00 6.97E+01 2.23E+01 G  
 
SN-113   F   4.3123E-01                                      1.15E+02             
                           391.69 4.312E-01 ?(  2.979E+00 2.02E+02 6.40E+01 G  
 
SB-124   F   6.5389E-01                                      6.02E+01             
                           602.73 4.174E-01 ?(  3.151E+00 2.22E+02 9.83E+01 G  
                          1690.98 0.000E+00 -   1.899E+00 1.00E+03 4.78E+01 G  
                           722.79 2.804E+00 ?(  8.783E+00 9.05E+01 1.08E+01 G  
 
SB-125   I   3.7494E-01                                      1.01E+03             
                           427.88-1.674E+00 ?(  4.230E+00 1.01E+02 2.96E+01 G  
                           600.50 2.177E+00 ?(P 1.686E+01 2.27E+02 1.79E+01 G  
                           635.89-5.479E+00 &   1.331E+01 7.28E+01 1.13E+01 G  
                           463.37 3.095E+00 &(P 7.746E+00 7.47E+01 1.05E+01 G  
 
I-131    I   3.7673E-01                                      8.02E+00             
                           364.48 2.084E-01  (  1.024E+00 1.81E+02 8.17E+01 G  
                           284.30 7.518E-01 ?(  1.457E+01 7.17E+02 6.14E+00 G  
                           636.97 1.974E+00 ?(  2.357E+01 3.37E+02 7.17E+00 G  
 
Gd-153   F   8.2876E-01                                      2.42E+02             
                            97.50 7.592E-01  (  2.496E+00 9.77E+01 3.00E+01 G  
                           103.20 9.244E-01 ?(  3.587E+00 1.15E+02 2.18E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:20:37 AMPage 11
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193294.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ga-68    C   1.7658E+01                                      4.71E-02             
                          1077.40 1.766E+01 ?(  3.942E+01 9.32E+01 3.30E+00 G  
 
Tc-99m   I   2.5757E-01                                      2.51E-01             
                           140.51 2.576E-01 ?(  1.101E+00 1.27E+02 8.93E+01 G  
 
BA-133   F  -6.1245E-01                                      3.85E+03             
                           356.00-6.125E-01 &(  3.337E+00 1.61E+02 6.20E+01 G  
                           302.85 0.000E+00 &   1.139E+01 1.00E+03 1.83E+01 G  
                           383.84-5.362E+00 + P 2.086E+01 9.34E+01 8.94E+00 GA 
                            80.99-8.696E-01 + P 2.679E+00 8.62E+01 3.41E+01 GA 
 
CS-134   I   5.4328E-01                                      7.54E+02             
                           795.87 5.159E-01 &(P 2.031E+00 1.14E+02 8.55E+01 G  
                           604.71-4.871E-01 +   3.434E+00 2.08E+02 9.76E+01 G  
                           569.32 6.955E-01  (  7.697E+00 3.06E+02 1.54E+01 G  
                           801.95 0.000E+00 -   2.261E+01 1.00E+03 8.69E+00 G  
                           563.24-1.758E+00 +   1.251E+01 2.67E+02 8.35E+00 G  
 
CS-137   I  -3.4134E-01                                      1.10E+04             
                           661.66-3.413E-01  (P 2.143E+00 2.97E+02 8.52E+01 G  
 
CE-139   F   1.8721E-01                                      1.38E+02             
                           165.85 1.872E-01 ?(  1.028E+00 1.61E+02 7.99E+01 G  
 
Ba-140   I  -5.7858E-01                                      1.28E+01             
                           537.26-5.786E-01 ?(  5.278E+00 3.50E+02 2.44E+01 G  
                           162.66-1.435E+00 +   1.505E+01 3.05E+02 6.22E+00 G  
                           304.85 0.000E+00 +   4.892E+01 1.00E+03 4.29E+00 G  
 
La-140   I   1.9661E-01                                      1.28E+01             
                          1596.21-1.048E-01 %(P 1.720E+00 1.63E+03 9.54E+01 G  
                           487.02-1.577E-01 + P 2.070E+00 3.66E+02 4.55E+01 G  
                           328.76 1.613E+00 ?(  4.302E+00 1.02E+02 2.03E+01 G  
                           815.77-5.731E-01 &   9.044E+00 4.43E+02 2.33E+01 G  
 
CE-141   I   3.0618E-01                                      3.25E+01             
                           145.44 3.062E-01 ?(  2.083E+00 2.00E+02 4.82E+01 G  
 
PM-144   C   2.2910E-01                                      3.63E+02             
                           696.54 0.000E+00 ?(  1.563E+00 1.00E+03 9.90E+01 G  
                           618.06 4.580E-01 ?(P 2.747E+00 1.76E+02 9.91E+01 G  
 
EU-152   F   1.7914E+00                                      4.94E+03             
                           121.78 6.079E-01 &(  2.226E+00 1.08E+02 2.86E+01 G  
                           344.29 1.594E+00 ?(  6.136E+00 1.14E+02 2.65E+01 G  
                          1112.07 5.072E+00 ?(P 2.211E+01 1.27E+02 1.36E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:20:37 AMPage 12
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193294.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           778.92-6.674E+00 +   1.455E+01 9.41E+01 1.29E+01 G  
                           964.11 1.401E+00 ?(  1.773E+01 3.58E+02 1.46E+01 G  
                           244.69-4.417E+00 +   2.831E+01 1.90E+02 7.58E+00 G  
                          1408.00 2.847E+00 ?   6.769E+00 1.02E+02 2.10E+01 GA 
 
EU-154   I   9.9061E-01                                      3.14E+03             
                           123.10 3.613E-01 ?(  1.396E+00 1.13E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   6.494E+00 1.00E+03 3.52E+01 G  
                           723.36-1.180E+00 +   8.788E+00 2.11E+02 2.02E+01 G  
                           873.23 2.974E+00 ?(  1.351E+01 1.30E+02 1.23E+01 G  
                          1004.77-7.109E+00 +   1.420E+01 8.98E+01 1.80E+01 G  
                           996.33 1.116E+00 ?(  2.117E+01 5.27E+02 1.06E+01 G  
 
EU-155   I   9.5110E-01                                      1.81E+03             
                           105.31 9.511E-01 ?(  5.175E+00 1.61E+02 2.12E+01 G  
                            86.54-8.941E-01 +   4.892E+00 1.63E+02 3.07E+01 G  
 
HF-181   F   5.5417E-01                                      4.24E+01             
                           482.00 5.013E-01 ?(  1.753E+00 1.03E+02 8.05E+01 G  
                           133.02-4.295E-01 -   2.559E+00 1.76E+02 4.33E+01 G  
                           345.83-1.156E+00 +   1.136E+01 2.86E+02 1.51E+01 G  
                           136.30 1.281E+00 &(  1.978E+01 4.53E+02 5.85E+00 G  
 
Ta-182   F   2.2435E+00                                      1.14E+02             
                          1121.30 1.973E+00 ?(  9.154E+00 1.35E+02 3.49E+01 G  
                          1221.41-5.086E+00 +   1.150E+01 1.05E+02 2.70E+01 G  
                          1189.05 2.825E+00  (  1.173E+01 1.76E+02 1.62E+01 G  
 
Hg-203   F   3.8734E-01                                      4.66E+01             
                           279.20 3.873E-01 ?(  1.483E+00 1.13E+02 8.15E+01 G  
 
TL-208   N   3.1974E+00                                      6.98E+02             
                           583.02 3.268E+00  (  6.557E-01 1.50E+01 8.45E+01 G  
                           277.28-6.308E+00 - P 1.735E+01 6.92E+01 6.31E+00 G  
                           860.56 2.717E+00 ?(P 1.137E+01 1.71E+02 1.24E+01 G  
 
PM-146   C  -5.9711E-01                                      2.02E+03             
                           453.88-5.971E-01 ?(P 2.125E+00 1.33E+02 6.50E+01 G  
                           747.16-4.692E-01 + P 4.055E+00 3.38E+02 3.40E+01 G  
                           735.72-3.571E+00 +   7.715E+00 8.99E+01 2.25E+01 G  
 
Y-88     F  -3.6394E-02                                      1.07E+02             
                          1836.06-3.639E-02 %(P 9.809E-01 1.72E+03 9.92E+01 G  
                           898.04-6.202E-01 + P 1.649E+00 1.06E+02 9.37E+01 G  
 
Cd-113m      4.6259E+03                                      5.33E+03             
                           263.70 4.626E+03 &(  1.593E+04 1.02E+02 6.00E-03   K
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:20:37 AMPage 13
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193294.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cd-109   F   5.4049E+00                                      4.53E+02             
                            88.04 5.405E+00 ?(  3.749E+01 2.06E+02 3.79E+00 G  
 
Cf-251   T  -8.4223E-01                                      3.28E+05             
                           176.60-8.422E-01 ?(  4.780E+00 2.06E+02 1.70E+01 G  
                           227.00-6.132E+00 +   1.651E+01 9.97E+01 6.30E+00 GA 
 
Cf-249   T  -3.3561E-01                                      1.28E+05             
                           387.95-7.338E-01 ?(  3.006E+00 1.21E+02 6.60E+01 G  
                           333.44 1.359E+00 ?(  5.697E+00 1.57E+02 1.55E+01 G  
 
Sn-126      -4.3760E+00                                      3.65E+07             
                            87.57 7.291E-01 +   3.704E+00 1.51E+02 3.75E+01 GA 
                            64.28-4.376E+00 ?(  1.385E+01 1.12E+02 9.70E+00 G  
                            86.94-9.858E-01 +   1.621E+01 4.86E+02 9.04E+00 GA 
 
PB-210   N   1.4145E+01                                      8.14E+03             
                            46.54 1.415E+01  (P 2.084E+01 4.95E+01 4.25E+00 G  
 
PB-212   N   7.9028E+00                                      6.98E+02             
                           238.63 7.903E+00  (P 1.300E+00 9.48E+00 4.33E+01 G  
                           300.03 9.350E+00 & P 6.072E+01 1.92E+02 3.28E+00 GA 
 
PB-214   N   8.4908E+00                                      5.84E+05             
                           351.93 7.985E+00  (P 2.125E+00 1.39E+01 3.76E+01 G  
                           295.09 9.476E+00  (P 4.114E+00 2.07E+01 1.93E+01 G  
                           242.00 1.370E+01 + P 9.208E+00 2.41E+01 7.43E+00 GA 
 
BI-207   C  -1.5455E-01                                      1.18E+04             
                          1063.66-1.545E-01 ?(P 2.348E+00 5.39E+02 7.45E+01 G  
                           569.70 0.000E+00 +   1.266E+00 1.00E+03 9.77E+01 G  
 
BI-212   N  -1.0135E+01                                      6.98E+02             
                           727.17-1.013E+01  (P 2.849E+01 6.85E+01 7.55E+00 G  
                           785.42-8.511E+00 + P 1.282E+02 5.19E+02 1.28E+00 GA 
 
U-235    N   4.8498E+00                                      2.57E+11             
                           143.79 2.066E+00 *(  9.187E+00 1.32E+02 1.10E+01 G  
                           205.33 1.178E+01 *(P 1.376E+01 4.49E+01 5.01E+00 G  
                           163.38 4.016E+00 &(P 1.597E+01 1.17E+02 5.08E+00 G  
                           185.72 9.494E-01 -   1.362E+00 5.45E+01 5.40E+01 GA 
 
BI-214   N   2.9506E+00                                      5.84E+05             
                           609.31-2.611E-01 ?(P 5.397E+00 5.90E+02 4.61E+01 G  
                          1120.29 3.277E+00 ?(P 1.933E+01 1.70E+02 1.51E+01 G  
                          1764.49 1.224E+01 ?(P 9.193E+00 3.15E+01 1.54E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:20:37 AMPage 14
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193294.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-210M  T  -4.0166E-01                                      1.10E+09             
                           265.83-4.017E-01 &(  2.223E+00 1.61E+02 5.00E+01 G  
                           304.90 0.000E+00 +   7.496E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   7.6675E+00                                      2.10E+03             
                           911.07 7.668E+00  (P 1.860E+00 1.85E+01 2.90E+01 G  
                           968.97 4.284E+00 -   1.172E+01 8.12E+01 1.75E+01 G  
                           338.32-3.234E+00 - P 1.483E+01 9.80E+01 1.20E+01 G  
                            93.35 5.039E+00 &   2.391E+01 1.41E+02 5.56E+00 XA 
 
TH-227   N   3.1100E+00                                      7.95E+03             
                           256.24 2.057E+00 &(  1.173E+01 2.14E+02 7.00E+00 G  
                           235.97-2.449E+00 +   1.683E+01 2.04E+02 1.23E+01 G  
                            50.14 4.031E+00 ?(P 1.490E+01 1.28E+02 8.00E+00 G  
 
TH-229   N   2.6729E+00                                      2.68E+06             
                           193.51 1.213E+00 &(  1.226E+01 3.52E+02 4.40E+00 G  
                           210.85 4.821E+00  (  2.878E+01 2.16E+02 2.99E+00 G  
 
TH-234   N  -7.1879E+00                                      1.63E+12             
                            92.59-7.188E+00 *(P 2.579E+01 6.51E+01 5.58E+00 G  
                            63.29 6.113E-01 % P 3.052E+01 1.45E+03 3.81E+00 G  
 
PA-231   N   3.5038E+00                                      1.20E+07             
                           302.65 0.000E+00 ?(  7.244E+01 1.00E+03 2.88E+00 G  
                           300.07 7.606E+00 ?(  8.299E+01 3.21E+02 2.46E+00 G  
 
PA-233   C  -9.8208E-01                                      7.82E+08             
                           312.01-9.821E-01 ?(P 6.125E+00 1.72E+02 3.60E+01 G  
                           300.18 0.000E+00 &   3.342E+01 1.00E+03 6.20E+00 G  
 
PA-234   N   3.5242E+00                                      1.63E+12             
                           131.29-1.435E+00  (  6.216E+00 1.29E+02 1.80E+01 G  
                           946.02 9.207E+00 ?(  7.202E+00 3.74E+01 1.34E+01 G  
                           569.47 0.000E+00 -   1.509E+01 1.00E+03 8.20E+00 G  
                           883.24 4.890E+00 ?(  1.089E+01 6.75E+01 9.60E+00 G  
                           880.53 7.793E+00 ?   8.736E+00 3.90E+01 6.00E+00 GA 
 
PA-234M  N   7.1971E+01                                      1.63E+12             
                          1001.00-3.832E+00 %(P 2.767E+02 1.41E+03 8.37E-01 G  
                           766.41 2.878E+02 ?(  8.453E+02 8.74E+01 2.94E-01 G  
 
AM-241   T  -1.2273E+00                                      1.58E+05             
                            59.54-1.227E+00 ?(P 3.349E+00 7.67E+01 3.59E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:20:37 AMPage 15
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193294.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Np-237   F   1.2845E+00                                      2.14E+06             
                            86.49 1.284E+00 ?(  1.132E+01 2.61E+02 1.31E+01 G  
 
Ir-192   F  -8.1662E-02                                      7.40E+01             
                           316.49-5.098E-01  (  1.747E+00 1.02E+02 8.70E+01 G  
                           468.06 6.384E-01 ?(  2.520E+00 1.15E+02 5.18E+01 G  
                           308.44 0.000E+00 +   6.675E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F   4.9177E-01                                      1.30E+01             
                           818.50 4.918E-01 ?(  1.811E+00 1.07E+02 1.00E+02 G  
                          1048.07-1.581E+00 +   3.387E+00 6.49E+01 8.00E+01 G  
                           340.57 0.000E+00 -   3.964E+00 1.00E+03 4.69E+01 G  
 
Np-239   T   3.0657E-01                                      2.36E+00             
                           103.70 7.897E-02 &   3.441E+00 1.26E+03 2.40E+01 X  
                           106.13 3.066E-01 ?(  4.936E+00 4.73E+02 2.27E+01 G  
                            99.50 5.500E-01 ?   5.688E+00 3.02E+02 1.50E+01 X  
 
Nd-147       3.5832E-01                                      1.11E+01             
                           531.00 3.583E-01 ?(  9.151E+00 9.64E+02 1.30E+01 G  
                            91.10 0.000E+00 -   5.045E+00 1.00E+03 2.83E+01 G  
 
Kr-85    I   9.0675E+01                                      3.92E+03             
                           513.98 9.068E+01 ?(  4.405E+02 1.42E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:20:37 AMPage 16
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193294.An1             
                                                                                 
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14        75.        12.     0.006   128.44   4.031E+00  P
 AM-241      59.54       125.       -20.    -0.011    76.73  -1.227E+00  P
 BA-133      80.99       124.       -18.    -0.010    86.24  -8.696E-01  P
 EU-155      86.54       374.       -17.    -0.009   163.02  -8.941E-01   
 Cd-109      88.04       339.        13.     0.007   205.97   5.405E+00   
 TH-234      92.59       362.       -25.    -0.014    65.08  -7.188E+00  P
 Gd-153      97.50        95.        15.     0.008    97.70   7.592E-01   
 Np-239      99.50       127.         5.     0.003   301.56   5.500E-01   
 Gd-153     103.20       107.        13.     0.007   114.86   9.244E-01   
 EU-155     105.31       218.        13.     0.007   161.25   9.511E-01   
 Np-239     106.13       227.         5.     0.003   472.78   3.066E-01   
 EU-152     121.78        68.        11.     0.006   108.02   6.079E-01   
 EU-154     123.10        53.         9.     0.005   113.29   3.613E-01   
 PA-234     131.29       213.       -16.    -0.009   128.85  -1.435E+00   
 HF-181     133.02       206.       -12.    -0.006   176.21  -4.295E-01   
 HF-181     136.30       221.         5.     0.003   453.22   1.281E+00   
 CO-57      136.47       228.        -8.    -0.004   281.07  -1.154E+00   
 Tc-99m     140.51       143.        14.     0.008   126.59   2.576E-01   
 U-235      143.79       157.        14.     0.008   131.75   2.066E+00   
 CE-141     145.44       154.         9.     0.005   200.06   3.062E-01   
 Ba-140     162.66       114.        -5.    -0.003   305.29  -1.435E+00   
 U-235      163.38        84.        11.     0.006   117.31   4.016E+00  P
 CE-139     165.85        88.         8.     0.005   160.61   1.872E-01   
 Cf-251     176.60        77.        -8.    -0.004   206.42  -8.422E-01   
 U-235      185.72        57.        26.     0.015    54.47   9.494E-01   
 U-235      205.33        41.        28.     0.016    44.89   1.178E+01  P
 Cf-251     227.00        83.       -17.    -0.009    99.67  -6.132E+00   
 TH-227     235.97       329.       -13.    -0.007   203.99  -2.449E+00   
 EU-152     244.69       333.       -14.    -0.008   190.41  -4.417E+00   
 TH-227     256.24        40.         6.     0.003   213.84   2.057E+00   
 Cd-113m    263.70        53.        11.     0.006   101.55   4.626E+03   
 BI-210M    265.83        73.        -8.    -0.004   161.34  -4.017E-01   
 Hg-203     279.20        80.        12.     0.006   112.97   3.873E-01   
 I-131      284.30        40.         2.     0.001   717.08   7.518E-01   
 TL-210     296.00       229.       -11.    -0.006   200.66  -3.910E-01   
 PA-231     300.07       212.         6.     0.004   320.84   7.606E+00   
 PA-233     312.01       232.       -12.    -0.007   172.07  -9.821E-01  P
 Ir-192     316.49       104.       -15.    -0.008   101.81  -5.098E-01   
 CR-51      320.08        95.        -3.    -0.001   797.59  -7.842E-01  P
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:20:37 AMPage 17
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193294.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 La-140     328.76        29.        10.     0.006   101.51   1.613E+00   
 Cf-249     333.44        29.         7.     0.004   156.84   1.359E+00   
 EU-152     344.29       103.        13.     0.007   113.92   1.594E+00   
 HF-181     345.83       114.        -5.    -0.003   286.26  -1.156E+00   
 BA-133     356.00       162.       -11.    -0.006   160.87  -6.125E-01   
 I-131      364.48        22.         5.     0.003   181.11   2.084E-01   
 BA-133     383.84       114.       -13.    -0.007    93.35  -5.362E+00  P
 Cf-249     387.95       127.       -14.    -0.008   121.30  -7.338E-01   
 SN-113     391.69       115.         8.     0.004   202.14   4.312E-01   
 SB-125     427.88        40.       -13.    -0.007   101.16  -1.674E+00   
 AG-108M    433.94        28.        -2.    -0.001   607.94  -9.020E-02  P
 PM-146     453.88        44.        -9.    -0.005   133.23  -5.971E-01  P
 SB-125     463.37        13.         8.     0.004    74.68   3.095E+00  P
 Ir-192     468.06        37.         8.     0.004   115.00   6.384E-01   
 BE-7       477.59        41.        -7.    -0.004    79.98  -3.008E+00  P
 HF-181     482.00        42.         9.     0.005   102.70   5.013E-01   
 La-140     487.02        17.        -2.    -0.001   366.16  -1.577E-01  P
 RU-103     497.05        25.        -6.    -0.003   111.70  -2.676E-01  P
 RH-106     511.86        40.        43.     0.024    25.79   9.712E+00   
 Kr-85      513.98        70.         9.     0.005   142.04   9.068E+01   
 Nd-147     531.00        24.         1.     0.001   964.37   3.583E-01   
 Ba-140     537.26        28.        -3.    -0.002   350.13  -5.786E-01   
 CS-134     563.24        16.        -3.    -0.002   267.36  -1.758E+00   
 CS-134     569.32        21.         2.     0.001   305.57   6.955E-01   
 SB-125     600.50       143.         8.     0.004   227.20   2.177E+00  P
 SB-124     602.73       150.         8.     0.004   221.61   4.174E-01   
 CS-134     604.71       176.        -9.    -0.005   207.62  -4.871E-01   
 RU-103     610.30        91.         9.     0.005   150.07   8.363E+00   
 AG-108M    614.28       100.         9.     0.005   156.75   5.395E-01   
 PM-144     618.06       110.         9.     0.005   175.88   4.580E-01  P
 RH-106     621.92       117.         9.     0.005   168.78   4.956E+00   
 SB-125     635.89        29.       -11.    -0.006    72.82  -5.479E+00   
 I-131      636.97        37.         3.     0.001   336.57   1.974E+00   
 AG-110M    657.76        25.         9.     0.005    82.07   5.493E-01   
 CS-137     661.66        41.        -5.    -0.003   296.81  -3.413E-01  P
 SB-124     722.79         8.         5.     0.003    90.47   2.804E+00   
 AG-108M    722.94        13.         5.     0.003   112.37   3.270E-01   
 EU-154     723.36        33.        -4.    -0.002   211.33  -1.180E+00   
 BI-212     727.17        50.       -13.    -0.007    68.54  -1.013E+01  P
 PM-146     735.72        30.       -13.    -0.007    89.93  -3.571E+00   
 PM-146     747.16        18.        -3.    -0.001   337.84  -4.692E-01  P
 ZR-95      756.73        48.       -17.    -0.009    88.05  -1.917E+00   
 AG-110M    763.94        48.       -15.    -0.008    69.65  -4.289E+00   
 NB-95      765.79        72.        -6.    -0.003   220.75  -3.507E-01   
 PA-234M    766.41        62.        13.     0.007    87.38   2.878E+02   
 EU-152     778.92        33.       -13.    -0.007    94.12  -6.674E+00   
 BI-212     785.42        24.        -2.    -0.001   518.84  -8.511E+00  P
 CS-134     795.87        26.         7.     0.004   114.08   5.159E-01  P
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:20:37 AMPage 18
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193294.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CO-58      810.78        39.        -6.    -0.003   129.85  -3.985E-01  P
 La-140     815.77        38.        -2.    -0.001   443.47  -5.731E-01   
 Cs-136     818.50        27.         7.     0.004   107.13   4.918E-01   
 MN-54      834.85         5.         5.     0.003   104.70   3.354E-01  P
 Co-56      846.77         5.         5.     0.003   106.19   3.356E-01  P
 NB-94      871.10        18.         8.     0.004    86.92   5.292E-01   
 EU-154     873.23        20.         5.     0.003   129.60   2.974E+00   
 PA-234     880.53         0.         7.     0.004    39.00   7.793E+00   
 PA-234     883.24         7.         7.     0.004    67.47   4.890E+00   
 Sc-46      889.28        34.        -6.    -0.003   140.12  -4.417E-01   
 Y-88       898.04        16.        -8.    -0.004   106.20  -6.202E-01  P
 AG-110M    937.49        23.       -11.    -0.006    95.17  -2.473E+00   
 PA-234     946.02         5.        16.     0.009    37.41   9.207E+00   
 EU-152     964.11        44.         3.     0.001   358.38   1.401E+00   
 EU-154     996.33        30.         2.     0.001   527.05   1.116E+00   
 EU-154    1004.77        40.       -16.    -0.009    89.81  -7.109E+00   
 Co-56     1037.84        10.         6.     0.003   125.03   3.412E+00  P
 Cs-136    1048.07        42.       -15.    -0.009    64.87  -1.581E+00   
 BI-207    1063.66        15.        -1.    -0.001   539.10  -1.545E-01  P
 Ga-68     1077.40         5.         6.     0.003    93.21   1.766E+01   
 FE-59     1099.25        15.         2.     0.001   431.57   3.033E-01   
 EU-152    1112.07        48.         8.     0.004   127.09   5.072E+00  P
 ZN-65     1115.55        56.         5.     0.003   200.48   9.235E-01   
 Sc-46     1120.55        49.         8.     0.005   122.34   7.375E-01   
 CO-60     1173.24        10.         6.     0.003   133.01   5.045E-01  P
 Co-56     1238.28        27.        -2.    -0.001   708.52  -2.389E-01   
 NA-22     1274.53        16.        -4.    -0.002   150.00  -3.884E-01   
 FE-59     1291.60        11.         3.     0.002   229.35   7.572E-01   
 TL-210    1313.00         5.         3.     0.001   206.16   1.264E+00   
 AG-110M   1384.30         0.         5.     0.003    44.72   2.142E+00   
 EU-152    1408.00         5.         6.     0.003   101.72   2.847E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -3.0081E+00   -3.0082E+00    7.998E+01%                1.33E+01
 NA-22  #A   -3.8840E-01   -3.8841E-01    1.500E+02%                2.07E+00
 K-40         1.8995E+02    1.8995E+02    7.444E+00%                1.08E+01
 Sc-46  #A    1.4790E-01    1.4790E-01    9.301E+01%                2.15E+00
 CR-51  #A   -7.8418E-01   -7.8420E-01    7.976E+02%                1.48E+01
 MN-54  #A    3.3545E-01    3.3545E-01    1.047E+02%                8.92E-01
 FE-59  #A    4.9999E-01    5.0000E-01    2.293E+02%                3.15E+00
 Co-56  #A    7.1661E-01    7.1662E-01    8.202E+01%                9.09E-01
 CO-57  #A    2.2926E-03    2.2926E-03    9.930E+03%                7.99E-01
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:20:37 AMPage 19
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193294.An1             
                                                                                 
 CO-58  #A   -3.9845E-01   -3.9845E-01    1.298E+02%                2.12E+00
 CO-60  #A    2.3312E-01    2.3312E-01    1.330E+02%                1.86E+00
 ZN-65  #A    9.2351E-01    9.2351E-01    2.005E+02%                6.42E+00
 NB-94  #A    2.8247E-01    2.8247E-01    8.692E+01%                1.33E+00
 ZR-95  #A   -1.9166E+00   -1.9166E+00    8.805E+01%                4.01E+00
 NB-95  #A   -3.5071E-01   -3.5072E-01    2.208E+02%                2.68E+00
 RU-103 #A   -2.6760E-01   -2.6761E-01    1.117E+02%                1.25E+00
 RH-106 #A    4.9565E+00    4.9565E+00    1.688E+02%                2.85E+01
 AG-108M#A    2.5820E-01    2.5820E-01    1.124E+02%                1.19E+00
 AG-110M#A    5.4281E-01    5.4281E-01    4.472E+01%                1.93E+00
 SN-113 #A    4.3123E-01    4.3123E-01    2.021E+02%                2.98E+00
 SB-124 #A    6.5388E-01    6.5389E-01    9.047E+01%                3.15E+00
 SB-125 #A    3.7494E-01    3.7494E-01    7.468E+01%                4.23E+00
 I-131  #A    3.7670E-01    3.7673E-01    1.811E+02%                1.02E+00
 Gd-153 #A    8.2876E-01    8.2876E-01    7.540E+01%                2.50E+00
 Ga-68  #A    1.7442E+01    1.7658E+01    9.321E+01%                3.94E+01
 Tc-99m #A    2.5698E-01    2.5757E-01    1.266E+02%                1.10E+00
 BA-133 #A   -6.1245E-01   -6.1245E-01    1.609E+02%                3.34E+00
 CS-134 #A    5.4328E-01    5.4328E-01    1.141E+02%                2.03E+00
 CS-137 #A   -3.4134E-01   -3.4134E-01    2.968E+02%                2.14E+00
 CE-139 #A    1.8721E-01    1.8721E-01    1.606E+02%                1.03E+00
 Ba-140 #A   -5.7856E-01   -5.7858E-01    3.501E+02%                5.28E+00
 La-140 #A    1.9660E-01    1.9661E-01    1.015E+02%                1.72E+00
 CE-141 #A    3.0617E-01    3.0618E-01    2.001E+02%                2.08E+00
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.03E+01
 PM-144 #A    2.2910E-01    2.2910E-01    1.759E+02%                1.56E+00
 EU-152 #A    1.7914E+00    1.7914E+00    1.028E+02%                2.23E+00
 EU-154 #A    9.9061E-01    9.9061E-01    1.133E+02%                1.40E+00
 EU-155 #A    9.5110E-01    9.5110E-01    1.613E+02%                5.18E+00
 HF-181 #A    5.5416E-01    5.5417E-01    1.027E+02%                1.75E+00
 Ta-182  A    2.2435E+00    2.2435E+00    1.110E+02%                9.15E+00
 Hg-203 #A    3.8733E-01    3.8734E-01    1.130E+02%                1.48E+00
 TL-208       3.1974E+00    3.1974E+00    1.504E+01%                6.56E-01
 PM-146 #A   -5.9711E-01   -5.9711E-01    1.332E+02%                2.12E+00
 Y-88   #A   -3.6394E-02   -3.6394E-02    1.724E+03%                9.81E-01
 Cd-113m#A    4.6259E+03    4.6259E+03    1.016E+02%                1.59E+04
 Cd-109 #A    5.4049E+00    5.4049E+00    2.060E+02%                3.75E+01
 Cf-251 #A   -8.4223E-01   -8.4223E-01    2.064E+02%                4.78E+00
 Cf-249 #A   -3.3561E-01   -3.3561E-01    9.914E+01%                3.01E+00
 Sn-126 #A   -4.3760E+00   -4.3760E+00    1.118E+02%                1.39E+01
 PB-210  A    1.4145E+01    1.4145E+01    4.951E+01%                2.08E+01
 PB-212       7.9028E+00    7.9028E+00    9.477E+00%                1.30E+00
 PB-214       8.4908E+00    8.4908E+00    1.245E+01%                2.13E+00
 BI-207 #A   -1.5455E-01   -1.5455E-01    5.391E+02%                2.35E+00
 BI-212 #A   -1.0135E+01   -1.0135E+01    6.854E+01%                2.85E+01
 U-235  #A    4.8498E+00    4.8498E+00    4.489E+01%                9.19E+00
 BI-214 #A    2.9506E+00    2.9506E+00    3.148E+01%                5.40E+00
 BI-210M#A   -4.0166E-01   -4.0166E-01    1.613E+02%                2.22E+00
 AC-228       7.6675E+00    7.6675E+00    1.854E+01%                1.86E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:20:37 AMPage 20
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193294.An1             
                                                                                 
 TH-227 #A    3.1100E+00    3.1100E+00    1.247E+02%                1.17E+01
 TH-229  A    2.6729E+00    2.6729E+00    2.065E+02%                1.23E+01
 TH-234 #A   -7.1879E+00   -7.1879E+00    6.508E+01%                2.58E+01
 PA-231 #A    3.5038E+00    3.5038E+00    3.208E+02%                7.24E+01
 PA-233 #A   -9.8208E-01   -9.8208E-01    1.721E+02%                6.13E+00
 PA-234 #A    3.5242E+00    3.5242E+00    3.741E+01%                6.22E+00
 PA-234M#A    7.1971E+01    7.1971E+01    8.738E+01%                2.77E+02
 AM-241 #A   -1.2273E+00   -1.2273E+00    7.673E+01%                3.35E+00
 Np-237 #A    1.2845E+00    1.2845E+00    2.614E+02%                1.13E+01
 Ir-192 #A   -8.1661E-02   -8.1662E-02    7.680E+01%                1.75E+00
 Cs-136 #A    4.9175E-01    4.9177E-01    1.071E+02%                1.81E+00
 Np-239 #A    3.0650E-01    3.0657E-01    4.728E+02%                4.94E+00
 Nd-147 #A    3.5830E-01    3.5832E-01    9.644E+02%                9.15E+00
 TL-210 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.95E+00
 Kr-85  #A    9.0675E+01    9.0675E+01    1.420E+02%                4.41E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.8 keV)     2.314E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.8 keV) 2.3135374E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20193749 
-----------------------------------------------------------------------------                      
   Sample Description: 452318_Gamma_160-36453-B-6-B 
             Detector: Detector # 9       
             Batch ID: 452318                 
    Work Order Number: Gamma   
           Lot Number: 160-36453-B-6-B
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2019 04:14       Live Time: 1800   sec
     Acquisition Time: 12/18/2019 04:14:26    Real Time: 1802   sec
        Analysis Time: 12/18/2019 04:44       Dead Time: 0.10   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 9_2019-12-07_1444.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       2.222E+00          102.8     2.283E+00    2.286E+00    7.768E+00
NA-22      1.873E-01          140.0     2.621E-01    2.623E-01    9.397E-01
K-40       2.143E+02            5.1     1.091E+01    1.547E+01    8.406E+00
Sc-46     -3.909E-01          100.5     3.931E-01    3.936E-01    1.335E+00
CR-51     -3.799E+00           63.7     2.420E+00    2.429E+00    1.102E+01
MN-54     -7.260E-01           13.4     9.741E-02    1.043E-01    1.369E+00
FE-59      1.365E+00           50.2     6.857E-01    6.891E-01    1.459E+00
Co-56      4.837E-01           90.1     4.360E-01    4.367E-01    9.694E-01
CO-57      4.331E-01           82.9     3.593E-01    3.600E-01    6.784E-01
CO-58     -5.525E-01           81.2     4.487E-01    4.496E-01    1.501E+00
CO-60     -7.055E-02          598.4     4.222E-01    4.222E-01    9.735E-01
ZN-65     -1.272E+00          105.8     1.346E+00    1.347E+00    4.537E+00
NB-94      2.006E-01          183.6     3.683E-01    3.684E-01    1.272E+00
ZR-95      6.104E-01           92.7     5.658E-01    5.667E-01    1.295E+00
NB-95      1.944E-01          143.9     2.798E-01    2.800E-01    9.749E-01
RU-103     6.379E-02          519.2     3.312E-01    3.312E-01    8.242E-01
RH-106    -5.816E+00          126.6     7.362E+00    7.368E+00    2.467E+01
AG-108M    5.403E-02           82.8     4.472E-02    4.480E-02    8.686E-01
AG-110M    5.185E-01           50.1     2.599E-01    2.613E-01    1.616E+00
SN-113    -2.563E-01          200.0     5.127E-01    5.129E-01    1.751E+00
SB-124    -4.095E-01          125.7     5.149E-01    5.153E-01    2.671E+00
SB-125     1.049E+00           87.7     9.200E-01    9.216E-01    2.272E+00
I-131      1.818E-01          200.3     3.641E-01    3.642E-01    9.157E-01
Gd-153    -9.273E-01          165.1     1.531E+00    1.532E+00    5.105E+00
Ga-68     -2.631E+00          708.5     1.864E+01    1.864E+01    4.227E+01
Tc-99m     2.426E-01          159.0     3.857E-01    3.859E-01    1.292E+00
BA-133    -3.892E-01          179.7     6.992E-01    6.995E-01    2.360E+00
CS-134    -7.146E-02           59.0     4.219E-02    4.235E-02    1.843E+00
CS-137     9.606E-02          373.7     3.590E-01    3.591E-01    1.265E+00
CE-139     2.458E-01          126.7     3.114E-01    3.123E-01    1.046E+00
Ba-140     2.101E-01          585.2     1.229E+00    1.229E+00    3.093E+00
La-140    -9.135E-02          149.5     1.366E-01    1.367E-01    1.211E+00
CE-141    -6.356E-01          148.1     9.411E-01    9.417E-01    3.138E+00
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CE-144     1.850E+00          149.8     2.771E+00    2.772E+00    9.285E+00
PM-144     3.555E-01          111.4     3.961E-01    3.965E-01    1.278E+00
EU-152     1.329E+00           53.1     7.049E-01    7.084E-01    2.465E+00
EU-154     6.911E-01           92.1     6.367E-01    6.377E-01    1.569E+00
EU-155     1.198E+00          165.2     1.979E+00    1.980E+00    6.605E+00
HF-181     3.080E-01          146.3     4.508E-01    4.510E-01    1.328E+00
Ta-182     2.489E+00           28.8     7.166E-01    7.273E-01    6.197E+00
Hg-203     3.097E-01           88.8     2.751E-01    2.757E-01    9.232E-01
TL-208     2.660E+00           14.2     3.775E-01    4.019E-01    6.352E-01
PM-146    -4.734E-01          132.0     6.247E-01    6.252E-01    1.402E+00
Y-88      -2.832E-02         1405.7     3.981E-01    3.981E-01    1.006E+00
Cd-113m   -2.831E+03          112.5     3.184E+03    3.190E+03    1.082E+04
Cd-109    -7.549E+00          167.7     1.266E+01    1.267E+01    4.222E+01
Cf-251     2.299E+00           54.3     1.247E+00    1.264E+00    3.133E+00
Cf-249     0.000E+00         1.#INF     7.720E-02    7.720E-02    1.647E+00
Sn-126     2.633E+00          145.8     3.838E+00    3.840E+00    1.287E+01
PB-210    -9.827E+00          105.9     1.041E+01    1.042E+01    3.795E+01
PB-212     8.422E+00            7.7     6.509E-01    8.489E-01    1.292E+00
PB-214     8.815E+00            8.2     7.248E-01    8.574E-01    1.523E+00
BI-207     4.946E-01           95.6     4.727E-01    4.734E-01    1.064E+00
BI-212     0.000E+00         1.#INF     2.961E+00    2.961E+00    1.571E+01
U-235      1.735E+00          161.7     2.806E+00    2.807E+00    1.053E+01
BI-214     6.650E+00           13.0     8.660E-01    9.324E-01    1.533E+00
BI-210M   -3.444E-01          176.3     6.073E-01    6.076E-01    1.652E+00
AC-228     1.105E+01            9.6     1.063E+00    1.203E+00    1.242E+00
TH-227     4.622E-01          130.5     6.030E-01    6.037E-01    1.079E+01
TH-229     3.360E+00          106.0     3.561E+00    3.571E+00    1.506E+01
TH-234     8.405E+00           34.6     2.908E+00    2.945E+00    9.060E+00
PA-231    -1.280E+01          156.1     1.999E+01    2.000E+01    6.686E+01
PA-233     3.786E-07    447951849.6     1.696E+00    1.696E+00    5.722E+00
PA-234     1.173E+00          130.9     1.536E+00    1.537E+00    5.421E+00
PA-234M   -5.150E-01         9141.7     4.708E+01    4.708E+01    2.011E+02
AM-241     7.332E-01          137.6     1.009E+00    1.010E+00    2.590E+00
Np-237    -5.533E-01          627.9     3.474E+00    3.475E+00    1.166E+01
Ir-192    -4.412E-01          151.3     6.675E-01    6.680E-01    2.233E+00
Cs-136     4.694E-01           93.8     4.403E-01    4.411E-01    1.484E+00
Np-239    -9.184E-01          216.6     1.989E+00    1.990E+00    6.643E+00
Nd-147    -1.337E-01         1430.5     1.913E+00    1.913E+00    4.895E+00
TL-210    -1.691E-01          300.3     5.079E-01    5.080E-01    1.751E+00
Kr-85      4.145E+01          205.9     8.534E+01    8.537E+01    2.925E+02
-----------------------------------------------------------------------------
Total      3.320E+02

      Analyst: Justin Banner
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:44:44 AMPage  1
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193749.An1             
                                                                                 
 Sample description                                             
      452318_Gamma_160-36453-B-6-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20193749.An1

 Acquisition information
        Start time:                 12/18/2019 4:14:26 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.10 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N09363993                                                 
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:44:44 AMPage  2
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193749.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2019 4:14:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2019-12-07_1444.PBC
                                                 12/7/2019 2:44:35 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   17 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1312

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    50.14        5. 390.88   1.00  2.900E-02    50.14   8.000    PBC<MDA TH227 
    59.54       17. 137.64   1.01  3.659E-02    59.54  35.900    PBC<MDA AM241 
    63.29       23. 115.96   1.01  3.921E-02    63.29   3.810    PBC<MDA TH234 
    64.28       18. 145.78   1.02  3.987E-02    64.28   9.700    PBC<MDA Sn126 
    74.74      108.  17.09   1.03  4.572E-02
    77.28      166.  11.70   1.03  4.685E-02
    92.54       43.  34.59   1.04  5.156E-02    92.59   5.584    PBC<MDA TH234 
   105.31       24. 165.24   1.05  5.318E-02   105.31  21.200    PBC<MDA EU155 
   122.06       20.  82.95   1.07  5.303E-02   121.78  28.580  7.339E-01 EU152 
                                               122.06  85.600  2.451E-01 CO57  
   131.29       19. 142.95   1.08  5.216E-02   131.29  18.000    PBC<MDA PA234 
   133.02       19. 146.34   1.08  5.195E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  1.849E+00 CE144 
   133.54       19. 149.80   1.08  5.189E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  1.850E+00 CE144 
   136.30       19. 152.88   1.08  5.152E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.940E+00 CO57  
   136.47       19. 156.25   1.08  5.150E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.940E+00 CO57  
   140.51       19. 158.97   1.09  5.091E-02   140.51  89.300    PBC<MDA Tc99m 
   143.79       19. 161.74   1.09  5.039E-02   143.79  10.960    PBC<MDA U235  
   165.85       17. 126.67   1.11  4.736E-02   165.85  79.900    PBC<MDA CE139 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:44:44 AMPage  3
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193749.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   176.60       32.  54.26   1.12  4.549E-02   176.60  17.000    PBC<MDA Cf251 
   205.33        5. 381.43   1.15  4.123E-02   205.33   5.010    PBC<MDA U235  
   210.85       20. 105.99   1.15  4.052E-02   210.85   2.990    PBC<MDA TH229 
   227.00        3. 642.05   1.17  3.858E-02   227.00   6.300    PBC<MDA Cf251 
   235.97       17. 180.78   1.18  3.760E-02   235.97  12.300    PBC<MDA TH227 
   238.45      234.   9.35   1.26  3.734E-02   238.63  43.300  8.057E+00 PB212 
   241.83       48.  27.29   1.18  3.697E-02   242.00   7.430  9.617E+00 PB214 
   244.69       16. 188.15   1.18  3.670E-02   244.69   7.580    PBC<MDA EU152 
   277.28       17.  85.38   1.21  3.372E-02   277.28   6.310    PBC<MDA TL208 
   279.20       15.  88.84   1.22  3.356E-02   279.20  81.460    PBC<MDA Hg203 
   284.30        2. 761.58   1.22  3.315E-02   284.30   6.140    PBC<MDA I131  
   295.11      109.  15.60   1.14  3.232E-02   295.09  19.300  9.708E+00 PB214 
                                               296.00  79.000  2.377E+00 TL210 
   338.26       71.  19.95   1.10  2.940E-02   338.32  12.010  1.122E+01 AC228 
   344.29       16. 141.34   1.28  2.905E-02   344.29  26.500    PBC<MDA EU152 
   351.97      167.  10.42   1.28  2.860E-02   351.93  37.600  8.626E+00 PB214 
   383.84        5. 307.69   1.31  2.691E-02   383.84   8.940    PBC<MDA BA133 
   463.37       14.  87.68   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   477.60       10. 102.78   1.39  2.301E-02   477.60  10.520    PBC<MDA BE7   
   487.02        5. 207.85   1.40  2.269E-02   487.02  45.500    PBC<MDA La140 
   497.05        2. 519.22   1.41  2.236E-02   497.05  90.900    PBC<MDA RU103 
   511.86       86.  14.64   2.67  2.188E-02   511.86  20.000  1.096E+01 RH106 
   513.98        7. 205.87   1.42  2.182E-02   513.98   0.430    PBC<MDA Kr85  
   537.26        2. 585.17   1.44  2.112E-02   537.26  24.390    PBC<MDA Ba140 
   569.70        4. 216.07   1.47  2.023E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.451E+00 PA234 
                                               569.70  97.740  1.218E-01 BI207 
   583.37       80.  14.19   1.40  1.989E-02   583.02  84.500  2.660E+00 TL208 
   609.09      106.  13.02   1.02  1.925E-02   609.31  46.090  6.650E+00 BI214 
                                               610.30   5.750  5.337E+01 RU103 
   618.06       17. 120.56   1.51  1.904E-02   618.06  99.100    PBC<MDA PM144 
   635.89        9.  92.58   1.53  1.864E-02   635.89  11.310    PBC<MDA SB125 
   636.97        5. 200.25   1.53  1.862E-02   636.97   7.170    PBC<MDA I131  
   657.76        4. 211.08   1.54  1.818E-02   657.76  94.640    PBC<MDA AG110M
   661.66        3. 373.75   1.55  1.810E-02   661.66  85.210    PBC<MDA CS137 
   696.54        6. 187.42   1.58  1.741E-02   696.54  99.000    PBC<MDA PM144 
   702.63        6. 183.57   1.58  1.730E-02   702.63  97.900    PBC<MDA NB94  
   722.79        3. 208.69   1.60  1.693E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  1.229E-01 AG108M
                                               723.36  20.220  5.523E-01 EU154 
   722.94       10.  82.77   1.60  1.693E-02   722.79  10.810  2.920E+00 SB124 
                                               722.94  90.840  3.476E-01 AG108M
                                               723.36  20.220  1.562E+00 EU154 
   756.73       10.  92.70   1.62  1.635E-02   756.73  54.460    PBC<MDA ZR95  
   763.94       11.  71.64   1.63  1.624E-02   763.94  22.280    PBC<MDA AG110M
   765.79        6. 143.91   1.63  1.621E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  6.603E+01 PA234M
   778.92       15.  53.05   1.64  1.600E-02   778.92  12.940    PBC<MDA EU152 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:44:44 AMPage  4
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193749.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   785.42        5. 137.37   1.65  1.590E-02   785.42   1.280    PBC<MDA BI212 
   801.95       15.  89.08   1.66  1.565E-02   801.95   8.690    PBC<MDA CS134 
   818.50       13.  93.79   1.67  1.540E-02   818.50 100.000    PBC<MDA Cs136 
   846.77        2. 669.17   1.70  1.501E-02   846.77  99.935    PBC<MDA Co56  
   860.29       18.  34.09   1.00  1.482E-02   860.56  12.420  5.434E+00 TL208 
   873.23        6. 126.64   1.72  1.465E-02   873.23  12.270    PBC<MDA EU154 
   880.53        8.  84.42   1.72  1.456E-02   880.53   6.000    PBC<MDA PA234 
   883.24        6. 130.91   1.72  1.453E-02   883.24   9.600    PBC<MDA PA234 
   910.70       73.  12.03   1.83  1.418E-02   911.07  29.000  9.870E+00 AC228 
   937.49       16.  50.13   1.77  1.387E-02   937.49  34.360    PBC<MDA AG110M
   946.02        1. 988.26   1.77  1.377E-02   946.02  13.400    PBC<MDA PA234 
   964.11        6. 187.22   1.79  1.357E-02   964.11  14.605    PBC<MDA EU152 
   969.16       55.  17.03   2.19  1.352E-02   968.97  17.460  1.289E+01 AC228 
  1004.77        6.  92.13   1.82  1.314E-02  1004.77  18.010    PBC<MDA EU154 
  1037.84        2. 460.07   1.84  1.281E-02  1037.84  14.130    PBC<MDA Co56  
  1048.07        2. 291.55   1.85  1.271E-02  1048.07  80.000    PBC<MDA Cs136 
  1063.66        8.  95.58   1.86  1.257E-02  1063.66  74.500    PBC<MDA BI207 
  1099.25       17.  50.25   1.89  1.224E-02  1099.25  56.500    PBC<MDA FE59  
  1120.28       48.  18.87   1.74  1.206E-02  1120.29  15.100  1.471E+01 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1189.05       26.  28.80   1.95  1.150E-02  1189.05  16.200  7.850E+00 Ta182 
  1238.28       14.  90.13   1.98  1.114E-02  1238.28  66.070    PBC<MDA Co56  
  1274.53        4. 139.95   2.01  1.088E-02  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  5.319E-01 EU154 
  1313.00        4. 137.50   2.03  1.063E-02  1313.00  21.000    PBC<MDA TL210 
  1408.00        6.  96.69   2.10  1.004E-02  1408.00  21.005    PBC<MDA EU152 
  1460.62      401.   5.09   1.95  9.750E-03  1460.83  10.670  2.143E+02 K40   
  1764.91        4. 130.21   2.31  8.350E-03  1764.49  15.400    PBC<MDA BI214 
  1771.35       24.  26.43   2.32  8.323E-03  1771.35  15.480  1.033E+01 Co56  

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.58    74.77       116.       108. 2.357E+03   17.09   1.025  -      sD
   308.73    77.31       105.       166. 3.538E+03   11.70   1.027  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:44:44 AMPage  5
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193749.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.80    46.54       239.       -19.    -0.011   105.88   0.998s
 TH-227    200.20    50.14       223.         5.     0.003   390.88   1.001s
 AM-241    237.77    59.54       158.        17.     0.010   137.64   1.010s
 TH-234    252.77    63.29       339.        23.     0.013   115.96   1.014 
 Sn-126    256.74    64.28       348.        18.     0.010   145.78   1.015s
 BA-133    323.56    80.99       666.        -3.    -0.001   838.20   1.031 
 Np-237    345.55    86.49       839.        -7.    -0.004   627.89   1.036 
 EU-155    345.76    86.54       832.         0.     0.000  1000.00   1.036 
 Sn-126    347.35    86.94       832.         0.     0.000  1000.00   1.037 
 Sn-126    349.87    87.57       832.         0.     0.000  1000.00   1.037 
 Cd-109    351.75    88.04       939.       -26.    -0.014   167.73   1.038 
 Nd-147    363.99    91.10       913.       -26.    -0.014   164.97   1.041s
 TH-234    369.94    92.59        90.        43.     0.024    34.59   1.042D
 AC-228    372.98    93.35       900.       -27.    -0.015    60.74   1.043s
 Gd-153    389.58    97.50       925.       -26.    -0.015   165.12   1.047 
 Np-239    397.58    99.50       952.       -15.    -0.009   283.12   1.049 
 Gd-153    412.37   103.20       967.         0.     0.000  1000.00   1.052s
 Np-239    414.37   103.70       967.         0.     0.000  1000.00   1.053s
 EU-155    420.82   105.31       794.        24.     0.014   165.24   1.054s
 Np-239    424.09   106.13       925.       -20.    -0.011   216.56   1.055s
 EU-152    486.67   121.78       192.       -12.    -0.007   165.83   1.070s
 CO-57     487.80   122.06       128.        20.     0.011    82.95   1.070s
 PA-234    524.72   131.29       364.        19.     0.011   142.95   1.079s
 HF-181    531.64   133.02       383.        19.     0.011   146.34   1.081s
 CE-144    533.69   133.54       402.        19.     0.011   149.80   1.081s
 HF-181    544.74   136.30       421.        19.     0.011   152.88   1.084s
 CO-57     545.43   136.47       441.        19.     0.011   156.25   1.084s
 Tc-99m    561.57   140.51       460.        19.     0.011   158.97   1.088s
 U-235     574.67   143.79       479.        19.     0.011   161.74   1.091s
 CE-141    581.29   145.44       823.       -28.    -0.015   148.08   1.092s
 Ba-140    650.15   162.66       196.       -12.    -0.007   137.43   1.108s
 U-235     653.03   163.38       193.       -24.    -0.013    84.12   1.109 
 CE-139    662.92   165.85       216.        17.     0.009   126.67   1.111s
 Cf-251    705.90   176.60        77.        32.     0.018    54.26   1.122s
 U-235     742.37   185.72       176.        -7.    -0.004   356.57   1.130s
 U-235     820.80   205.33        84.         5.     0.003   381.43   1.148s
 TH-229    842.87   210.85       112.        20.     0.011   105.99   1.153s
 Cf-251    907.45   227.00        96.         3.     0.002   642.05   1.168s
 TH-227    943.33   235.97       483.        17.     0.010   180.78   1.176s
 PB-212    953.97   238.63        56.       245.     0.136     7.73   1.179D
 PB-214    967.43   242.00        60.        48.     0.026    27.29   1.182D
 EU-152    978.21   244.69       472.        16.     0.009   188.15   1.185s
 TH-227   1024.39   256.24        96.       -15.    -0.008   130.47   1.195s
 Cd-113m  1054.23   263.70        67.       -11.    -0.006   112.50   1.202s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:44:44 AMPage  6
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193749.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-210M  1062.75   265.83       110.       -11.    -0.006   176.34   1.204s
 TL-208   1108.55   277.28        93.        17.     0.009    85.38   1.215 
 Hg-203   1116.22   279.20        84.        15.     0.008    88.84   1.216s
 I-131    1136.61   284.30        60.         2.     0.001   761.58   1.221 
 PB-214   1179.77   295.09        34.       103.     0.057    12.72   1.231D
 TL-210   1183.41   296.00       637.       -21.    -0.012   171.63   1.231s
 PB-212   1199.52   300.03       594.       -21.    -0.012   165.30   1.235 
 PA-231   1199.68   300.07       573.       -21.    -0.012   162.40   1.235 
 PA-233   1200.12   300.18       552.       -21.    -0.012   159.44   1.235 
 PA-231   1210.00   302.65       531.       -21.    -0.012   156.15   1.237s
 BA-133   1210.81   302.85       510.       -21.    -0.012   153.05   1.238s
 Ba-140   1218.80   304.85       527.       -21.    -0.012   155.38   1.240s
 BI-210M  1218.99   304.90       548.       -21.    -0.012   158.40   1.240s
 Ir-192   1233.16   308.44       570.       -14.    -0.008   234.53   1.243 
 Ir-192   1265.35   316.49       508.       -21.    -0.012   151.31   1.250s
 CR-51    1279.73   320.08       153.       -21.    -0.012    63.70   1.253s
 La-140   1314.43   328.76       282.       -16.    -0.009   152.32   1.261s
 Cf-249   1333.15   333.44       277.       -16.    -0.009   145.19   1.265s
 AC-228   1352.41   338.26        29.        71.     0.040    19.95   1.104 
 Cs-136   1361.66   340.57       261.        -6.    -0.003   400.05   1.272 
 EU-152   1376.53   344.29       237.        16.     0.009   141.34   1.275s
 HF-181   1382.70   345.83       271.       -16.    -0.009   150.64   1.276s
 PB-214   1407.26   351.97        33.       167.     0.093    10.42   1.279 
 BA-133   1423.37   356.00       239.       -12.    -0.007   179.66   1.285s
 I-131    1457.31   364.48        56.         0.     0.000  1000.00   1.293s
 BA-133   1534.73   383.84       108.         5.     0.003   307.69   1.310s
 Cf-249   1551.17   387.95       113.         0.     0.000  1000.00   1.314s
 SN-113   1566.12   391.69       119.        -8.    -0.004   200.02   1.317s
 SB-125   1710.86   427.88        35.        -3.    -0.001   454.84   1.349s
 AG-108M  1735.10   433.94        48.       -10.    -0.005   149.29   1.354 
 PM-146   1814.87   453.88        61.       -13.    -0.007   131.96   1.372s
 SB-125   1852.82   463.37        64.        14.     0.008    87.68   1.380 
 BE-7     1909.73   477.60        45.        10.     0.005   102.78   1.392s
 La-140   1947.43   487.02        22.         5.     0.003   207.85   1.400 
 RU-103   1987.56   497.05        35.         2.     0.001   519.22   1.409s
 RH-106   2046.81   511.86        37.        86.     0.048    14.64   2.672s
 Kr-85    2055.27   513.98       100.         7.     0.004   205.87   1.424s
 Ba-140   2148.39   537.26        31.         2.     0.001   585.17   1.444s
 CS-134   2252.30   563.24        43.        -6.    -0.003   197.05   1.466s
 CS-134   2276.64   569.32        42.        -3.    -0.002   310.91   1.471s
 PA-234   2277.24   569.47        45.         0.     0.000  1000.00   1.471s
 BI-207   2278.16   569.70        42.         4.     0.002   216.07   1.471s
 TL-208   2332.83   583.37        13.        80.     0.045    14.19   1.403 
 SB-125   2401.36   600.50       384.       -19.    -0.011   144.07   1.497s
 SB-124   2410.29   602.73       364.       -19.    -0.011   140.29   1.499s
 CS-134   2418.21   604.71       345.       -20.    -0.011   136.43   1.500s
 BI-214   2435.72   609.09        22.       106.     0.059    13.02   1.023s
 RU-103   2440.56   610.30       325.       -20.    -0.011   132.21   1.505s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:44:44 AMPage  7
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193749.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-108M  2456.49   614.28       306.       -20.    -0.011   128.02   1.508s
 PM-144   2471.62   618.06       212.        17.     0.010   120.56   1.512s
 RH-106   2487.04   621.92       301.       -20.    -0.011   126.57   1.515s
 SB-125   2542.94   635.89        33.         9.     0.005    92.58   1.526s
 I-131    2547.28   636.97        41.         5.     0.003   200.25   1.527s
 AG-110M  2630.43   657.76        40.         4.     0.002   211.08   1.544s
 CS-137   2646.03   661.66        48.         3.     0.001   373.75   1.548s
 PM-144   2785.58   696.54        63.         6.     0.003   187.42   1.576s
 NB-94    2809.93   702.63        60.         6.     0.003   183.57   1.581s
 SB-124   2890.57   722.79        24.         3.     0.002   208.69   1.598s
 AG-108M  2891.17   722.94        27.        10.     0.005    82.77   1.598s
 EU-154   2892.86   723.36        58.        -7.    -0.004   157.94   1.598s
 ZR-95    2896.22   724.20        51.         0.     0.000  1000.00   1.599s
 BI-212   2908.11   727.17        51.         0.     0.000  1000.00   1.601s
 PM-146   2942.31   735.72        33.        -4.    -0.002   275.74   1.608s
 PM-146   2988.08   747.16        28.        -4.    -0.002   279.61   1.617s
 ZR-95    3026.36   756.73        15.        10.     0.005    92.70   1.625s
 AG-110M  3055.23   763.94        27.        11.     0.006    71.64   1.631s
 NB-95    3062.61   765.79        30.         6.     0.003   143.91   1.632s
 PA-234M  3065.10   766.41        44.        -5.    -0.003   205.54   1.633s
 EU-152   3115.14   778.92        10.        15.     0.008    53.05   1.643s
 BI-212   3141.15   785.42        25.         5.     0.003   137.37   1.648s
 CS-134   3182.96   795.87        81.       -17.    -0.010    77.50   1.656s
 TL-210   3197.88   799.60        98.        -5.    -0.003   300.33   1.659s
 CS-134   3207.29   801.95        85.        15.     0.008    89.08   1.661s
 CO-58    3242.59   810.78        70.       -15.    -0.009    81.22   1.668s
 La-140   3262.58   815.77        85.        -3.    -0.001   495.94   1.672s
 Cs-136   3273.50   818.50        68.        13.     0.007    93.79   1.674s
 MN-54    3338.91   834.85        55.       -20.    -0.011    13.42   1.687s
 Co-56    3386.61   846.77        25.         2.     0.001   669.17   1.696s
 TL-208   3440.68   860.29         6.        18.     0.010    34.09   0.996s
 NB-94    3483.94   871.10        32.        -4.    -0.002   223.24   1.715s
 EU-154   3492.47   873.23        29.         6.     0.004   126.64   1.717s
 PA-234   3521.68   880.53        21.         8.     0.005    84.42   1.722s
 PA-234   3532.53   883.24        30.         6.     0.003   130.91   1.724s
 AG-110M  3538.30   884.68        36.         0.     0.000  1000.00   1.725s
 Sc-46    3556.69   889.28        47.       -10.    -0.006   100.55   1.729s
 Y-88     3591.74   898.04        20.        -2.    -0.001   496.66   1.736s
 AC-228   3642.40   910.70         2.        73.     0.041    12.03   1.833s
 AG-110M  3749.60   937.49        10.        16.     0.009    50.13   1.766s
 PA-234   3783.72   946.02        20.         1.     0.001   988.26   1.772s
 EU-152   3856.11   964.11        64.         6.     0.003   187.22   1.786s
 AC-228   3876.33   969.16         5.        55.     0.030    17.03   2.189s
 EU-154   3985.03   996.33        53.       -10.    -0.006   104.68   1.810s
 EU-154   4018.82  1004.77         5.         6.     0.004    92.13   1.816s
 Co-56    4151.13  1037.84        16.         2.     0.001   460.07   1.841s
 Cs-136   4192.07  1048.07        16.         2.     0.001   291.55   1.848s
 RH-106   4201.23  1050.36        50.       -17.    -0.009    63.46   1.850s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:44:44 AMPage  8
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193749.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-207   4254.46  1063.66        11.         8.     0.005    95.58   1.860s
 Ga-68    4309.44  1077.40        27.        -2.    -0.001   708.52   1.870s
 FE-59    4396.88  1099.25        11.        17.     0.009    50.25   1.886s
 EU-152   4448.20  1112.07       119.       -16.    -0.009    98.82   1.895s
 ZN-65    4462.09  1115.55       103.       -14.    -0.008   105.78   1.897s
 BI-214   4481.04  1120.28         8.        48.     0.027    18.87   1.741s
 Ta-182   4756.25  1189.05         6.        26.     0.015    28.80   1.949 
 Ta-182   4885.75  1221.41        68.       -24.    -0.013    83.94   1.972 
 Co-56    4953.27  1238.28        29.        14.     0.008    90.13   1.984s
 NA-22    5098.35  1274.53        11.         4.     0.002   139.95   2.008s
 EU-154   5098.39  1274.54        15.         0.     0.000  1000.00   2.008s
 FE-59    5166.65  1291.60        28.        -2.    -0.001   538.99   2.020s
 TL-210   5252.32  1313.00         6.         4.     0.002   137.50   2.034s
 CO-60    5330.37  1332.50        11.        -1.    -0.001   598.44   2.047s
 AG-110M  5537.69  1384.30        23.        -9.    -0.005   133.23   2.082s
 EU-152   5632.56  1408.00         6.         6.     0.004    96.69   2.097s
 K-40     5843.16  1460.62         8.       401.     0.223     5.09   1.947 
 La-140   6385.95  1596.21        12.        -4.    -0.002   215.06   2.215s
 SB-124   6765.35  1690.98         6.        -3.    -0.002   195.32   2.272s
 BI-214   7059.65  1764.49        14.         4.     0.002   130.21   2.314s
 Co-56    7087.11  1771.35         8.        24.     0.013    26.43   2.318s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   2.2217E+00                                      5.31E+01             
                           477.60 2.222E+00  (  7.768E+00 1.03E+02 1.05E+01 G  
 
NA-22    C   1.8728E-01                                      9.50E+02             
                          1274.53 1.873E-01 ?(  9.397E-01 1.40E+02 9.99E+01 G  
 
K-40     N   2.1427E+02                                      4.66E+11             
                          1460.83 2.143E+02  (P 8.406E+00 5.09E+00 1.07E+01 G  
 
Sc-46    F  -3.9095E-01                                      8.38E+01             
                           889.28-3.909E-01 ?(  1.335E+00 1.01E+02 1.00E+02 G  
                          1120.55 8.788E-08 %   2.150E+00 6.99E+08 1.00E+02 G  
 
CR-51    F  -3.7993E+00                                      2.77E+01             
                           320.08-3.799E+00 &(P 1.102E+01 6.37E+01 9.94E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:44:44 AMPage  9
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193749.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
MN-54    C  -7.2603E-01                                      3.12E+02             
                           834.85-7.260E-01 &(P 1.369E+00 1.34E+01 1.00E+02 G  
 
FE-59    F   1.3646E+00                                      4.45E+01             
                          1099.25 1.365E+00 ?(P 1.459E+00 5.02E+01 5.65E+01 G  
                          1291.60-2.787E-01 -   3.286E+00 5.39E+02 4.32E+01 G  
 
Co-56    C   4.8374E-01                                      7.73E+01             
                           846.77 6.149E-02 ?(P 9.694E-01 6.69E+02 9.99E+01 G  
                          1238.28 1.095E+00 ?(P 2.083E+00 9.01E+01 6.61E+01 G  
                          1037.84 6.138E-01 ?(  6.553E+00 4.60E+02 1.41E+01 G  
                          1771.35 1.033E+01 ?   6.870E+00 2.64E+01 1.55E+01  A 
 
CO-57    C   4.3313E-01                                      2.72E+02             
                           122.06 2.451E-01 &(  6.784E-01 8.29E+01 8.56E+01 G  
                           136.47 1.940E+00 *(  1.015E+01 1.56E+02 1.07E+01 G  
 
CO-58    C  -5.5247E-01                                      7.09E+01             
                           810.78-5.525E-01 ?(  1.501E+00 8.12E+01 9.95E+01 G  
 
CO-60    F  -7.0552E-02                                      1.93E+03             
                          1332.50-7.055E-02 ?(  9.735E-01 5.98E+02 1.00E+02 G  
                          1173.24 5.944E-05 % P 1.288E+00 9.47E+05 9.99E+01 G  
 
ZN-65    F  -1.2724E+00                                      2.44E+02             
                          1115.55-1.272E+00 &(  4.537E+00 1.06E+02 5.06E+01 G  
 
NB-94    I   2.0063E-01                                      7.41E+06             
                           702.63 2.006E-01 ?(P 1.272E+00 1.84E+02 9.79E+01 G  
                           871.10-1.389E-01 &   1.096E+00 2.23E+02 9.99E+01 G  
 
ZR-95    I   6.1044E-01                                      6.40E+01             
                           756.73 6.104E-01 ?(  1.295E+00 9.27E+01 5.45E+01 G  
                           724.20 0.000E+00 &   2.678E+00 1.00E+03 4.42E+01 G  
 
NB-95    I   1.9443E-01                                      6.40E+01             
                           765.79 1.944E-01 ?(  9.749E-01 1.44E+02 9.98E+01 G  
 
RU-103   I   6.3788E-02                                      3.93E+01             
                           497.05 6.379E-02 ?(  8.242E-01 5.19E+02 9.09E+01 G  
                           610.30-9.842E+00 +   4.361E+01 1.32E+02 5.75E+00 GA 
 
RH-106   I  -5.8164E+00                                      3.74E+02             
                           621.92-5.816E+00 ?(  2.467E+01 1.27E+02 9.93E+00 G  
                          1050.36-4.777E+01 +   9.992E+01 6.35E+01 1.56E+00 G  
                           511.86 1.096E+01 ?   3.926E+00 1.46E+01 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:44:44 AMPage 10
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193749.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C   5.4026E-02                                      1.53E+05             
                           433.94-2.407E-01 &(  8.686E-01 1.49E+02 9.05E+01 G  
                           722.94 3.476E-01 ?(  9.710E-01 8.28E+01 9.08E+01 G  
                           614.28-6.342E-01 +   2.721E+00 1.28E+02 8.98E+01 G  
 
AG-110M  F   5.1854E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  1.616E+00 1.00E+03 7.27E+01 G  
                           657.76 1.399E-01 ?(  1.035E+00 2.11E+02 9.46E+01 G  
                           937.49 1.865E+00 ?(  2.034E+00 5.01E+01 3.44E+01 G  
                          1384.30-1.947E+00 +   5.592E+00 1.33E+02 2.43E+01 G  
                           763.94 1.742E+00 ?(  4.158E+00 7.16E+01 2.23E+01 G  
 
SN-113   F  -2.5634E-01                                      1.15E+02             
                           391.69-2.563E-01 ?(  1.751E+00 2.00E+02 6.40E+01 G  
 
SB-124   F  -4.0952E-01                                      6.02E+01             
                           602.73-5.682E-01 &(  2.671E+00 1.40E+02 9.83E+01 G  
                          1690.98-4.480E-01 +   1.941E+00 1.95E+02 4.78E+01 G  
                           722.79 1.033E+00 ?(  7.679E+00 2.09E+02 1.08E+01 G  
 
SB-125   I   1.0493E+00                                      1.01E+03             
                           427.88-2.009E-01 ?(  2.272E+00 4.55E+02 2.96E+01 G  
                           600.50-3.113E+00 +   1.503E+01 1.44E+02 1.79E+01 G  
                           635.89 2.459E+00 ?(  7.731E+00 9.26E+01 1.13E+01 G  
                           463.37 3.061E+00  (  9.021E+00 8.77E+01 1.05E+01 G  
 
I-131    I   1.8182E-01                                      8.02E+00             
                           364.48 0.000E+00 ?(  9.157E-01 1.00E+03 8.17E+01 G  
                           284.30 5.459E-01 &(  1.059E+01 7.62E+02 6.14E+00 G  
                           636.97 1.942E+00 ?(  1.359E+01 2.00E+02 7.17E+00 G  
 
Gd-153   F  -9.2726E-01                                      2.42E+02             
                            97.50-9.273E-01 &(  5.105E+00 1.65E+02 3.00E+01 G  
                           103.20 0.000E+00 +   7.094E+00 1.00E+03 2.18E+01 G  
 
Ga-68    C  -2.6313E+00                                      4.71E-02             
                          1077.40-2.631E+00 ?(  4.227E+01 7.09E+02 3.30E+00 G  
 
Tc-99m   I   2.4262E-01                                      2.51E-01             
                           140.51 2.426E-01 ?(  1.292E+00 1.59E+02 8.93E+01 G  
 
BA-133   F  -3.8918E-01                                      3.85E+03             
                           356.00-3.892E-01 ?(  2.360E+00 1.80E+02 6.20E+01 G  
                           302.85-2.012E+00 &   1.030E+01 1.53E+02 1.83E+01 G  
                           383.84 1.116E+00 ?   1.182E+01 3.08E+02 8.94E+00 GA 
                            80.99-8.567E-02 + P 4.151E+00 8.38E+02 3.41E+01 GA 

                                 (Page 12 of 22)

Page 917 of 1586



      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:44:44 AMPage 11
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193749.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-134   I  -7.1457E-02                                      7.54E+02             
                           795.87-7.131E-01 ?(  1.843E+00 7.75E+01 8.55E+01 G  
                           604.71-5.739E-01 +   2.624E+00 1.36E+02 9.76E+01 G  
                           569.32-5.354E-01 +   5.873E+00 3.11E+02 1.54E+01 G  
                           801.95 6.244E+00 ?(  1.866E+01 8.91E+01 8.69E+00 G  
                           563.24-1.901E+00 + P 1.083E+01 1.97E+02 8.35E+00 G  
 
CS-137   I   9.6064E-02                                      1.10E+04             
                           661.66 9.606E-02 ?(  1.265E+00 3.74E+02 8.52E+01 G  
 
CE-139   F   2.4582E-01                                      1.38E+02             
                           165.85 2.458E-01 ?(P 1.046E+00 1.27E+02 7.99E+01 G  
 
Ba-140   I   2.1008E-01                                      1.28E+01             
                           537.26 2.101E-01 ?(P 3.093E+00 5.85E+02 2.44E+01 G  
                           162.66-2.277E+00 + P 1.294E+01 1.37E+02 6.22E+00 G  
                           304.85-8.650E+00 +   4.496E+01 1.55E+02 4.29E+00 G  
 
La-140   I  -9.1349E-02                                      1.28E+01             
                          1596.21-2.569E-01 ?(  1.211E+00 2.15E+02 9.54E+01 G  
                           487.02 2.557E-01 ?(P 1.329E+00 2.08E+02 4.55E+01 G  
                           328.76-1.442E+00 +   7.385E+00 1.52E+02 2.03E+01 G  
                           815.77-4.103E-01 +   7.072E+00 4.96E+02 2.33E+01 G  
 
CE-141   I  -6.3558E-01                                      3.25E+01             
                           145.44-6.356E-01 ?(  3.138E+00 1.48E+02 4.82E+01 G  
 
CE-144   I   1.8497E+00                                      2.85E+02             
                           133.54 1.850E+00 ?(  9.285E+00 1.50E+02 1.11E+01 G  
 
PM-144   C   3.5545E-01                                      3.63E+02             
                           696.54 1.976E-01  (P 1.278E+00 1.87E+02 9.90E+01 G  
                           618.06 5.132E-01  (  2.078E+00 1.21E+02 9.91E+01 G  
 
EU-152   F   1.3286E+00                                      4.94E+03             
                           121.78-4.397E-01 *(  2.465E+00 1.66E+02 2.86E+01 G  
                           344.29 1.131E+00 &(  5.377E+00 1.41E+02 2.65E+01 G  
                          1112.07-5.418E+00 +   1.798E+01 9.88E+01 1.36E+01 G  
                           778.92 4.026E+00 ?(  4.682E+00 5.31E+01 1.29E+01 G  
                           964.11 1.741E+00 ?(  1.125E+01 1.87E+02 1.46E+01 G  
                           244.69 3.289E+00 ?(  2.076E+01 1.88E+02 7.58E+00 G  
                          1408.00 1.668E+00 ?   3.635E+00 9.67E+01 2.10E+01 GA 
 
EU-154   I   6.9106E-01                                      3.14E+03             
                           123.10-3.935E-02 %(  1.569E+00 1.16E+03 4.08E+01 G  
                          1274.54 0.000E+00 +   3.011E+00 1.00E+03 3.52E+01 G  
                           723.36-1.140E+00 &   6.203E+00 1.58E+02 2.02E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:44:44 AMPage 12
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193749.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           873.23 1.957E+00 ?(  8.591E+00 1.27E+02 1.23E+01 G  
                          1004.77 1.483E+00 ?(  3.163E+00 9.21E+01 1.80E+01 G  
                           996.33-4.094E+00 +   1.456E+01 1.05E+02 1.06E+01 G  
 
EU-155   I   1.1977E+00                                      1.81E+03             
                           105.31 1.198E+00 *(  6.605E+00 1.65E+02 2.12E+01 G  
                            86.54 0.000E+00 &   4.953E+00 1.00E+03 3.07E+01 G  
 
HF-181   F   3.0802E-01                                      4.24E+01             
                           482.00-1.555E-02 &(  1.328E+00 2.44E+03 8.05E+01 G  
                           133.02 4.729E-01 ?(  2.320E+00 1.46E+02 4.33E+01 G  
                           345.83-1.995E+00 +   1.011E+01 1.51E+02 1.51E+01 G  
                           136.30 3.540E+00 &(  1.813E+01 1.53E+02 5.85E+00 G  
 
Ta-182   F   2.4886E+00                                      1.14E+02             
                          1121.30-2.519E-07 %(  6.197E+00 7.03E+08 3.49E+01 G  
                          1221.41-4.342E+00 +   7.517E+00 8.39E+01 2.70E+01 G  
                          1189.05 7.850E+00  (  4.115E+00 2.88E+01 1.62E+01 G  
 
Hg-203   F   3.0970E-01                                      4.66E+01             
                           279.20 3.097E-01 &(  9.232E-01 8.88E+01 8.15E+01 G  
 
TL-208   N   2.6599E+00                                      6.98E+02             
                           583.02 2.660E+00  (P 6.352E-01 1.42E+01 8.45E+01 G  
                           277.28 4.367E+00 + P 1.247E+01 8.54E+01 6.31E+00 G  
                           860.56 5.434E+00 + P 4.262E+00 3.41E+01 1.24E+01 G  
 
PM-146   C  -4.7339E-01                                      2.02E+03             
                           453.88-4.734E-01 ?(P 1.402E+00 1.32E+02 6.50E+01 G  
                           747.16-3.994E-01 + P 2.710E+00 2.80E+02 3.40E+01 G  
                           735.72-6.043E-01 + P 4.362E+00 2.76E+02 2.25E+01 G  
 
Y-88     F  -2.8321E-02                                      1.07E+02             
                          1836.06-2.832E-02 %(P 1.006E+00 1.41E+03 9.92E+01 G  
                           898.04-8.269E-02 +   9.737E-01 4.97E+02 9.37E+01 G  
 
Cd-113m     -2.8306E+03                                      5.33E+03             
                           263.70-2.831E+03 ?(  1.082E+04 1.12E+02 6.00E-03   K
 
Cd-109   F  -7.5488E+00                                      4.53E+02             
                            88.04-7.549E+00 &(  4.222E+01 1.68E+02 3.79E+00 G  
 
Cf-251   T   2.2990E+00                                      3.28E+05             
                           176.60 2.299E+00 *(  3.133E+00 5.43E+01 1.70E+01 G  
                           227.00 6.856E-01 -   1.105E+01 6.42E+02 6.30E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:44:44 AMPage 13
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193749.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sn-126       2.6328E+00                                      3.65E+07             
                            87.57 0.000E+00 -   4.032E+00 1.00E+03 3.75E+01 GA 
                            64.28 2.633E+00 &(  1.287E+01 1.46E+02 9.70E+00 G  
                            86.94 0.000E+00 -   1.678E+01 1.00E+03 9.04E+00 GA 
 
PB-210   N  -9.8275E+00                                      8.14E+03             
                            46.54-9.827E+00  (P 3.795E+01 1.06E+02 4.25E+00 G  
 
PB-212   N   8.4223E+00                                      6.98E+02             
                           238.63 8.422E+00  (P 1.292E+00 7.73E+00 4.33E+01 G  
                           300.03-1.115E+01 -   6.164E+01 1.65E+02 3.28E+00 GA 
 
PB-214   N   8.8146E+00                                      5.84E+05             
                           351.93 8.626E+00  (P 1.523E+00 1.04E+01 3.76E+01 G  
                           295.09 9.181E+00  (P 2.663E+00 1.27E+01 1.93E+01 G  
                           242.00 9.617E+00     7.875E+00 2.73E+01 7.43E+00 GA 
 
BI-207   C   4.9455E-01                                      1.18E+04             
                          1063.66 4.946E-01 ?(  1.064E+00 9.56E+01 7.45E+01 G  
                           569.70 1.218E-01 -   9.213E-01 2.16E+02 9.77E+01 G  
 
U-235    N   1.7348E+00                                      2.57E+11             
                           143.79 1.945E+00 ?(  1.053E+01 1.62E+02 1.10E+01 G  
                           205.33 1.276E+00 ?(P 1.223E+01 3.81E+02 5.01E+00 G  
                           163.38-5.631E+00 +   1.578E+01 8.41E+01 5.08E+00 G  
                           185.72-1.636E-01 -   1.508E+00 3.57E+02 5.40E+01 GA 
 
BI-214   N   6.6500E+00                                      5.84E+05             
                           609.31 6.650E+00  (P 1.533E+00 1.30E+01 4.61E+01 G  
                          1120.29 1.471E+01 + P 4.792E+00 1.89E+01 1.51E+01 G  
                          1764.49 1.898E+00 - P 8.701E+00 1.30E+02 1.54E+01 G  
 
BI-210M  T  -3.4439E-01                                      1.10E+09             
                           265.83-3.444E-01 ?(P 1.652E+00 1.76E+02 5.00E+01 G  
                           304.90-1.325E+00 +   7.022E+00 1.58E+02 2.80E+01 G  
 
AC-228   N   1.1048E+01                                      2.10E+03             
                           911.07 9.870E+00  (P 1.242E+00 1.20E+01 2.90E+01 G  
                           968.97 1.289E+01 *(P 3.152E+00 1.70E+01 1.75E+01 G  
                           338.32 1.122E+01  (P 4.352E+00 1.99E+01 1.20E+01 G  
                            93.35-5.202E+00 - P 2.753E+01 6.07E+01 5.56E+00 XA 
 
TH-227   N   4.6219E-01                                      7.95E+03             
                           256.24-3.346E+00 &(  1.079E+01 1.30E+02 7.00E+00 G  
                           235.97 2.084E+00 ?(  1.263E+01 1.81E+02 1.23E+01 G  
                            50.14 1.301E+00 &(P 1.730E+01 3.91E+02 8.00E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:44:44 AMPage 14
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193749.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-229   N   3.3600E+00                                      2.68E+06             
                           193.51-5.891E-01 %(  1.506E+01 1.02E+03 4.40E+00 G  
                           210.85 9.171E+00 ?(  2.386E+01 1.06E+02 2.99E+00 G  
 
TH-234   N   8.4055E+00                                      1.63E+12             
                            92.59 8.345E+00  (P 9.060E+00 3.46E+01 5.58E+00 G  
                            63.29 8.493E+00  (  3.293E+01 1.16E+02 3.81E+00 G  
 
PA-231   N  -1.2799E+01                                      1.20E+07             
                           302.65-1.280E+01 &(  6.686E+01 1.56E+02 2.88E+00 G  
                           300.07-1.487E+01 +   8.076E+01 1.62E+02 2.46E+00 G  
 
PA-233   C   3.7857E-07                                      7.82E+08             
                           312.01 3.786E-07 %(  5.722E+00 4.48E+08 3.60E+01 G  
                           300.18-5.901E+00 +   3.147E+01 1.59E+02 6.20E+00 G  
 
PA-234   N   1.1731E+00                                      1.63E+12             
                           131.29 1.131E+00 ?(  5.421E+00 1.43E+02 1.80E+01 G  
                           946.02 3.010E-01 ?(  7.089E+00 9.88E+02 1.34E+01 G  
                           569.47 0.000E+00 -   1.137E+01 1.00E+03 8.20E+00 G  
                           883.24 2.469E+00 ?(  1.121E+01 1.31E+02 9.60E+00 G  
                           880.53 5.386E+00 ?   1.541E+01 8.44E+01 6.00E+00 GA 
 
PA-234M  N  -5.1496E-01                                      1.63E+12             
                          1001.00-5.150E-01 %(P 2.011E+02 9.14E+03 8.37E-01 G  
                           766.41-5.445E+01 +   3.909E+02 2.06E+02 2.94E-01 G  
 
AM-241   T   7.3315E-01                                      1.58E+05             
                            59.54 7.332E-01 ?(  2.590E+00 1.38E+02 3.59E+01 G  
 
Np-237   F  -5.5334E-01                                      2.14E+06             
                            86.49-5.533E-01 &(  1.166E+01 6.28E+02 1.31E+01 G  
 
Ir-192   F  -4.4117E-01                                      7.40E+01             
                           316.49-4.412E-01 ?(  2.233E+00 1.51E+02 8.70E+01 G  
                           468.06 4.273E-02 %   2.053E+00 1.37E+03 5.18E+01 G  
                           308.44-8.083E-01 +   6.359E+00 2.35E+02 3.18E+01 G  
 
Cs-136   F   4.6945E-01                                      1.30E+01             
                           818.50 4.694E-01 ?(  1.484E+00 9.38E+01 1.00E+02 G  
                          1048.07 1.093E-01 &   1.166E+00 2.92E+02 8.00E+01 G  
                           340.57-2.323E-01 -   3.155E+00 4.00E+02 4.69E+01 G  
 
Np-239   T  -9.1839E-01                                      2.36E+00             
                           103.70 0.000E+00 &   6.439E+00 1.00E+03 2.40E+01 X  
                           106.13-9.184E-01 &(  6.643E+00 2.17E+02 2.27E+01 G  
                            99.50-1.088E+00 +   1.030E+01 2.83E+02 1.50E+01 X  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:44:44 AMPage 15
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193749.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Nd-147      -1.3373E-01                                      1.11E+01             
                           531.00-1.337E-01 &(  4.895E+00 1.43E+03 1.30E+01 G  
                            91.10-9.992E-01 +   5.497E+00 1.65E+02 2.83E+01 G  
 
TL-210   N  -1.6912E-01                                      5.84E+05             
                           799.60-1.691E-01 ?(  1.751E+00 3.00E+02 9.90E+01 G  
                           296.00-4.573E-01 +   2.624E+00 1.72E+02 7.90E+01 G  
                          1313.00 1.079E+00 ?   3.436E+00 1.37E+02 2.10E+01 GA 
 
Kr-85    I   4.1451E+01                                      3.92E+03             
                           513.98 4.145E+01 ?(  2.925E+02 2.06E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

                                 (Page 17 of 22)

Page 922 of 1586



      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:44:44 AMPage 16
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193749.An1             
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54       239.       -19.    -0.011   105.88  -9.827E+00  P
 TH-227      50.14       223.         5.     0.003   390.88   1.301E+00  P
 AM-241      59.54       158.        17.     0.010   137.64   7.332E-01   
 Sn-126      64.28       348.        18.     0.010   145.78   2.633E+00   
 BA-133      80.99       666.        -3.    -0.001   838.20  -8.567E-02  P
 Np-237      86.49       839.        -7.    -0.004   627.89  -5.533E-01   
 Cd-109      88.04       939.       -26.    -0.014   167.73  -7.549E+00   
 Nd-147      91.10       913.       -26.    -0.014   164.97  -9.992E-01   
 Gd-153      97.50       925.       -26.    -0.015   165.12  -9.273E-01   
 Np-239      99.50       952.       -15.    -0.009   283.12  -1.088E+00   
 EU-155     105.31       794.        24.     0.014   165.24   1.198E+00   
 Np-239     106.13       925.       -20.    -0.011   216.56  -9.184E-01   
 EU-152     121.78       192.       -12.    -0.007   165.83  -4.397E-01   
 CO-57      122.06       128.        20.     0.011    82.95   2.451E-01   
 PA-234     131.29       364.        19.     0.011   142.95   1.131E+00   
 HF-181     133.02       383.        19.     0.011   146.34   4.729E-01   
 CE-144     133.54       402.        19.     0.011   149.80   1.850E+00   
 HF-181     136.30       421.        19.     0.011   152.88   3.540E+00   
 CO-57      136.47       441.        19.     0.011   156.25   1.940E+00   
 Tc-99m     140.51       460.        19.     0.011   158.97   2.426E-01   
 U-235      143.79       479.        19.     0.011   161.74   1.945E+00   
 CE-141     145.44       823.       -28.    -0.015   148.08  -6.356E-01   
 Ba-140     162.66       196.       -12.    -0.007   137.43  -2.277E+00  P
 U-235      163.38       193.       -24.    -0.013    84.12  -5.631E+00   
 CE-139     165.85       216.        17.     0.009   126.67   2.458E-01  P
 Cf-251     176.60        77.        32.     0.018    54.26   2.299E+00   
 U-235      185.72       176.        -7.    -0.004   356.57  -1.636E-01   
 U-235      205.33        84.         5.     0.003   381.43   1.276E+00  P
 TH-229     210.85       112.        20.     0.011   105.99   9.171E+00   
 Cf-251     227.00        96.         3.     0.002   642.05   6.856E-01   
 TH-227     235.97       483.        17.     0.010   180.78   2.084E+00   
 EU-152     244.69       472.        16.     0.009   188.15   3.289E+00   
 TH-227     256.24        96.       -15.    -0.008   130.47  -3.346E+00   
 Cd-113m    263.70        67.       -11.    -0.006   112.50  -2.831E+03   
 BI-210M    265.83       110.       -11.    -0.006   176.34  -3.444E-01  P
 Hg-203     279.20        84.        15.     0.008    88.84   3.097E-01   
 I-131      284.30        60.         2.     0.001   761.58   5.459E-01   
 TL-210     296.00       637.       -21.    -0.012   171.63  -4.573E-01   
 PA-231     300.07       573.       -21.    -0.012   162.40  -1.487E+01   
 PA-233     300.18       552.       -21.    -0.012   159.44  -5.901E+00   
 PA-231     302.65       531.       -21.    -0.012   156.15  -1.280E+01   
 BA-133     302.85       510.       -21.    -0.012   153.05  -2.012E+00   
 Ba-140     304.85       527.       -21.    -0.012   155.38  -8.650E+00   
 BI-210M    304.90       548.       -21.    -0.012   158.40  -1.325E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:44:44 AMPage 17
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193749.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ir-192     308.44       570.       -14.    -0.008   234.53  -8.083E-01   
 Ir-192     316.49       508.       -21.    -0.012   151.31  -4.412E-01   
 CR-51      320.08       153.       -21.    -0.012    63.70  -3.799E+00  P
 La-140     328.76       282.       -16.    -0.009   152.32  -1.442E+00   
 Cf-249     333.44       277.       -16.    -0.009   145.19  -1.985E+00   
 Cs-136     340.57       261.        -6.    -0.003   400.05  -2.323E-01   
 EU-152     344.29       237.        16.     0.009   141.34   1.131E+00   
 HF-181     345.83       271.       -16.    -0.009   150.64  -1.995E+00   
 BA-133     356.00       239.       -12.    -0.007   179.66  -3.892E-01   
 BA-133     383.84       108.         5.     0.003   307.69   1.116E+00   
 SN-113     391.69       119.        -8.    -0.004   200.02  -2.563E-01   
 SB-125     427.88        35.        -3.    -0.001   454.84  -2.009E-01   
 AG-108M    433.94        48.       -10.    -0.005   149.29  -2.407E-01   
 PM-146     453.88        61.       -13.    -0.007   131.96  -4.734E-01  P
 SB-125     463.37        64.        14.     0.008    87.68   3.061E+00   
 BE-7       477.60        45.        10.     0.005   102.78   2.222E+00   
 La-140     487.02        22.         5.     0.003   207.85   2.557E-01  P
 RU-103     497.05        35.         2.     0.001   519.22   6.379E-02   
 RH-106     511.86        37.        86.     0.048    14.64   1.096E+01   
 Kr-85      513.98       100.         7.     0.004   205.87   4.145E+01   
 Ba-140     537.26        31.         2.     0.001   585.17   2.101E-01  P
 CS-134     563.24        43.        -6.    -0.003   197.05  -1.901E+00  P
 CS-134     569.32        42.        -3.    -0.002   310.91  -5.354E-01   
 BI-207     569.70        42.         4.     0.002   216.07   1.218E-01   
 SB-125     600.50       384.       -19.    -0.011   144.07  -3.113E+00   
 SB-124     602.73       364.       -19.    -0.011   140.29  -5.682E-01   
 CS-134     604.71       345.       -20.    -0.011   136.43  -5.739E-01   
 RU-103     610.30       325.       -20.    -0.011   132.21  -9.842E+00   
 AG-108M    614.28       306.       -20.    -0.011   128.02  -6.342E-01   
 PM-144     618.06       212.        17.     0.010   120.56   5.132E-01   
 RH-106     621.92       301.       -20.    -0.011   126.57  -5.816E+00   
 SB-125     635.89        33.         9.     0.005    92.58   2.459E+00   
 I-131      636.97        41.         5.     0.003   200.25   1.942E+00   
 AG-110M    657.76        40.         4.     0.002   211.08   1.399E-01   
 CS-137     661.66        48.         3.     0.001   373.75   9.606E-02   
 PM-144     696.54        63.         6.     0.003   187.42   1.976E-01  P
 NB-94      702.63        60.         6.     0.003   183.57   2.006E-01  P
 SB-124     722.79        24.         3.     0.002   208.69   1.033E+00   
 AG-108M    722.94        27.        10.     0.005    82.77   3.476E-01   
 EU-154     723.36        58.        -7.    -0.004   157.94  -1.140E+00   
 PM-146     735.72        33.        -4.    -0.002   275.74  -6.043E-01  P
 PM-146     747.16        28.        -4.    -0.002   279.61  -3.994E-01  P
 ZR-95      756.73        15.        10.     0.005    92.70   6.104E-01   
 AG-110M    763.94        27.        11.     0.006    71.64   1.742E+00   
 NB-95      765.79        30.         6.     0.003   143.91   1.944E-01   
 PA-234M    766.41        44.        -5.    -0.003   205.54  -5.445E+01   
 EU-152     778.92        10.        15.     0.008    53.05   4.026E+00   
 BI-212     785.42        25.         5.     0.003   137.37   1.472E+01  P
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:44:44 AMPage 18
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193749.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134     795.87        81.       -17.    -0.010    77.50  -7.131E-01   
 TL-210     799.60        98.        -5.    -0.003   300.33  -1.691E-01   
 CS-134     801.95        85.        15.     0.008    89.08   6.244E+00   
 CO-58      810.78        70.       -15.    -0.009    81.22  -5.525E-01   
 La-140     815.77        85.        -3.    -0.001   495.94  -4.103E-01   
 Cs-136     818.50        68.        13.     0.007    93.79   4.694E-01   
 MN-54      834.85        55.       -20.    -0.011    13.42  -7.260E-01  P
 Co-56      846.77        25.         2.     0.001   669.17   6.149E-02  P
 NB-94      871.10        32.        -4.    -0.002   223.24  -1.389E-01   
 EU-154     873.23        29.         6.     0.004   126.64   1.957E+00   
 PA-234     880.53        21.         8.     0.005    84.42   5.386E+00   
 PA-234     883.24        30.         6.     0.003   130.91   2.469E+00   
 Sc-46      889.28        47.       -10.    -0.006   100.55  -3.909E-01   
 Y-88       898.04        20.        -2.    -0.001   496.66  -8.269E-02   
 AG-110M    937.49        10.        16.     0.009    50.13   1.865E+00   
 PA-234     946.02        20.         1.     0.001   988.26   3.010E-01   
 EU-152     964.11        64.         6.     0.003   187.22   1.741E+00   
 EU-154     996.33        53.       -10.    -0.006   104.68  -4.094E+00   
 EU-154    1004.77         5.         6.     0.004    92.13   1.483E+00   
 Co-56     1037.84        16.         2.     0.001   460.07   6.138E-01   
 Cs-136    1048.07        16.         2.     0.001   291.55   1.093E-01   
 RH-106    1050.36        50.       -17.    -0.009    63.46  -4.777E+01   
 BI-207    1063.66        11.         8.     0.005    95.58   4.946E-01   
 Ga-68     1077.40        27.        -2.    -0.001   708.52  -2.631E+00   
 FE-59     1099.25        11.        17.     0.009    50.25   1.365E+00  P
 EU-152    1112.07       119.       -16.    -0.009    98.82  -5.418E+00   
 ZN-65     1115.55       103.       -14.    -0.008   105.78  -1.272E+00   
 Ta-182    1189.05         6.        26.     0.015    28.80   7.850E+00   
 Ta-182    1221.41        68.       -24.    -0.013    83.94  -4.342E+00   
 Co-56     1238.28        29.        14.     0.008    90.13   1.095E+00  P
 NA-22     1274.53        11.         4.     0.002   139.95   1.873E-01   
 FE-59     1291.60        28.        -2.    -0.001   538.99  -2.787E-01   
 TL-210    1313.00         6.         4.     0.002   137.50   1.079E+00   
 CO-60     1332.50        11.        -1.    -0.001   598.44  -7.055E-02   
 AG-110M   1384.30        23.        -9.    -0.005   133.23  -1.947E+00   
 EU-152    1408.00         6.         6.     0.004    96.69   1.668E+00   
 La-140    1596.21        12.        -4.    -0.002   215.06  -2.569E-01   
 SB-124    1690.98         6.        -3.    -0.002   195.32  -4.480E-01   
 Co-56     1771.35         8.        24.     0.013    26.43   1.033E+01   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:44:44 AMPage 19
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193749.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    2.2217E+00    2.2217E+00    1.028E+02%                7.77E+00
 NA-22  #A    1.8728E-01    1.8728E-01    1.400E+02%                9.40E-01
 K-40         2.1427E+02    2.1427E+02    5.092E+00%                8.41E+00
 Sc-46  #A   -3.9095E-01   -3.9095E-01    1.005E+02%                1.33E+00
 CR-51  #A   -3.7992E+00   -3.7993E+00    6.370E+01%                1.10E+01
 MN-54  #A   -7.2603E-01   -7.2603E-01    1.342E+01%                1.37E+00
 FE-59  #A    1.3646E+00    1.3646E+00    5.025E+01%                1.46E+00
 Co-56  #A    4.8373E-01    4.8374E-01    9.013E+01%                9.69E-01
 CO-57  #A    4.3313E-01    4.3313E-01    8.295E+01%                6.78E-01
 CO-58  #A   -5.5246E-01   -5.5247E-01    8.122E+01%                1.50E+00
 CO-60  #A   -7.0552E-02   -7.0552E-02    5.984E+02%                9.74E-01
 ZN-65  #A   -1.2724E+00   -1.2724E+00    1.058E+02%                4.54E+00
 NB-94  #A    2.0063E-01    2.0063E-01    1.836E+02%                1.27E+00
 ZR-95  #A    6.1043E-01    6.1044E-01    9.270E+01%                1.29E+00
 NB-95  #A    1.9443E-01    1.9443E-01    1.439E+02%                9.75E-01
 RU-103 #A    6.3788E-02    6.3788E-02    5.192E+02%                8.24E-01
 RH-106 #A   -5.8164E+00   -5.8164E+00    1.266E+02%                2.47E+01
 AG-108M#A    5.4026E-02    5.4026E-02    8.277E+01%                8.69E-01
 AG-110M#A    5.1854E-01    5.1854E-01    5.013E+01%                1.62E+00
 SN-113 #A   -2.5634E-01   -2.5634E-01    2.000E+02%                1.75E+00
 SB-124 #A   -4.0951E-01   -4.0952E-01    1.257E+02%                2.67E+00
 SB-125 #A    1.0493E+00    1.0493E+00    8.768E+01%                2.27E+00
 I-131  #A    1.8182E-01    1.8182E-01    2.003E+02%                9.16E-01
 Gd-153 #A   -9.2726E-01   -9.2726E-01    1.651E+02%                5.11E+00
 Ga-68  #A   -2.6196E+00   -2.6313E+00    7.085E+02%                4.23E+01
 Tc-99m #A    2.4242E-01    2.4262E-01    1.590E+02%                1.29E+00
 BA-133 #A   -3.8918E-01   -3.8918E-01    1.797E+02%                2.36E+00
 CS-134 #A   -7.1457E-02   -7.1457E-02    5.904E+01%                1.84E+00
 CS-137 #A    9.6064E-02    9.6064E-02    3.737E+02%                1.26E+00
 CE-139 #A    2.4582E-01    2.4582E-01    1.267E+02%                1.05E+00
 Ba-140 #A    2.1008E-01    2.1008E-01    5.852E+02%                3.09E+00
 La-140 #A   -9.1347E-02   -9.1349E-02    1.495E+02%                1.21E+00
 CE-141 #A   -6.3558E-01   -6.3558E-01    1.481E+02%                3.14E+00
 CE-144 #A    1.8497E+00    1.8497E+00    1.498E+02%                9.29E+00
 PM-144 #A    3.5545E-01    3.5545E-01    1.114E+02%                1.28E+00
 EU-152 #A    1.3286E+00    1.3286E+00    5.305E+01%                2.47E+00
 EU-154 #A    6.9106E-01    6.9106E-01    9.213E+01%                1.57E+00
 EU-155 #A    1.1977E+00    1.1977E+00    1.652E+02%                6.61E+00
 HF-181 #A    3.0802E-01    3.0802E-01    1.463E+02%                1.33E+00
 Ta-182 #A    2.4886E+00    2.4886E+00    2.880E+01%                6.20E+00
 Hg-203 #A    3.0970E-01    3.0970E-01    8.884E+01%                9.23E-01
 TL-208       2.6599E+00    2.6599E+00    1.419E+01%                6.35E-01
 PM-146 #A   -4.7339E-01   -4.7339E-01    1.320E+02%                1.40E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 4:44:44 AMPage 20
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193749.An1             
                                                                                 
 Y-88   #A   -2.8321E-02   -2.8321E-02    1.406E+03%                1.01E+00
 Cd-113m#A   -2.8306E+03   -2.8306E+03    1.125E+02%                1.08E+04
 Cd-109 #A   -7.5488E+00   -7.5488E+00    1.677E+02%                4.22E+01
 Cf-251 #A    2.2990E+00    2.2990E+00    5.426E+01%                3.13E+00
 Cf-249 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.65E+00
 Sn-126 #A    2.6328E+00    2.6328E+00    1.458E+02%                1.29E+01
 PB-210 #A   -9.8275E+00   -9.8275E+00    1.059E+02%                3.80E+01
 PB-212       8.4223E+00    8.4223E+00    7.729E+00%                1.29E+00
 PB-214       8.8146E+00    8.8146E+00    8.222E+00%                1.52E+00
 BI-207 #A    4.9455E-01    4.9455E-01    9.558E+01%                1.06E+00
 BI-212 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.57E+01
 U-235  #A    1.7348E+00    1.7348E+00    1.617E+02%                1.05E+01
 BI-214       6.6500E+00    6.6500E+00    1.302E+01%                1.53E+00
 BI-210M#A   -3.4439E-01   -3.4439E-01    1.763E+02%                1.65E+00
 AC-228       1.1048E+01    1.1048E+01    9.618E+00%                1.24E+00
 TH-227 #A    4.6219E-01    4.6219E-01    1.305E+02%                1.08E+01
 TH-229 #A    3.3600E+00    3.3600E+00    1.060E+02%                1.51E+01
 TH-234  A    8.4055E+00    8.4055E+00    3.459E+01%                9.06E+00
 PA-231 #A   -1.2799E+01   -1.2799E+01    1.561E+02%                6.69E+01
 PA-233 #A    3.7857E-07    3.7857E-07    4.480E+08%                5.72E+00
 PA-234 #A    1.1731E+00    1.1731E+00    1.309E+02%                5.42E+00
 PA-234M#A   -5.1496E-01   -5.1496E-01    9.142E+03%                2.01E+02
 AM-241 #A    7.3315E-01    7.3315E-01    1.376E+02%                2.59E+00
 Np-237 #A   -5.5334E-01   -5.5334E-01    6.279E+02%                1.17E+01
 Ir-192 #A   -4.4116E-01   -4.4117E-01    1.513E+02%                2.23E+00
 Cs-136 #A    4.6944E-01    4.6945E-01    9.379E+01%                1.48E+00
 Np-239 #A   -9.1831E-01   -9.1839E-01    2.166E+02%                6.64E+00
 Nd-147 #A   -1.3373E-01   -1.3373E-01    1.430E+03%                4.89E+00
 TL-210 #A   -1.6912E-01   -1.6912E-01    3.003E+02%                1.75E+00
 Kr-85  #A    4.1451E+01    4.1451E+01    2.059E+02%                2.92E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.3 keV)     2.603E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.3 keV) 2.6026987E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 5_Gamma_20193295 
-----------------------------------------------------------------------------                      
   Sample Description: 452318_Gamma_160-36453-B-7-B 
             Detector: Detector # 5       
             Batch ID: 452318                 
    Work Order Number: Gamma   
           Lot Number: 160-36453-B-7-B
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2019 05:21       Live Time: 1800   sec
     Acquisition Time: 12/18/2019 05:21:33    Real Time: 1805   sec
        Analysis Time: 12/18/2019 05:51       Dead Time: 0.29   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 5_Soil_TunaCan.Clb
  Efficiency Cal Desc: 5_Soil_TunaCan_90099_032612
  Efficiency Cal Date: 3/27/2012 17:20
      Energy Cal Date: 2/28/2012 19:35                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 5_2019-12-07_1448.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -9.141E-01          299.5     2.738E+00    2.739E+00    1.308E+01
NA-22      6.168E-01           64.9     4.006E-01    4.018E-01    1.308E+00
K-40       2.185E+02            6.9     1.514E+01    1.882E+01    1.076E+01
Sc-46     -8.648E-01           92.0     7.956E-01    7.969E-01    2.684E+00
CR-51      1.935E+00          158.8     3.072E+00    3.074E+00    1.062E+01
MN-54     -2.706E-01          163.9     4.437E-01    4.439E-01    1.565E+00
FE-59      9.001E-01           92.4     8.321E-01    8.333E-01    1.991E+00
Co-56     -9.892E-01           45.9     4.544E-01    4.572E-01    2.032E+00
CO-57      5.027E-02          498.4     2.506E-01    2.506E-01    8.687E-01
CO-58      1.576E-01          273.5     4.310E-01    4.311E-01    1.559E+00
CO-60      9.728E-02          389.8     3.792E-01    3.792E-01    1.857E+00
ZN-65      1.025E+00          151.4     1.551E+00    1.552E+00    5.387E+00
NB-94      7.184E-01           25.8     1.855E-01    1.892E-01    9.952E-01
ZR-95      7.284E-01          102.9     7.493E-01    7.503E-01    1.890E+00
NB-95      3.593E-01          162.1     5.822E-01    5.825E-01    2.025E+00
RU-103     3.143E-01          154.0     4.840E-01    4.843E-01    1.250E+00
RH-106    -6.166E-01          102.1     6.297E-01    6.305E-01    3.694E+01
AG-108M   -5.600E-01           76.7     4.296E-01    4.306E-01    1.401E+00
AG-110M    7.924E-01          103.9     8.235E-01    8.245E-01    2.909E+00
SN-113     3.629E-01          177.2     6.429E-01    6.431E-01    2.218E+00
SB-124     6.920E-01           85.7     5.929E-01    5.940E-01    2.770E+00
SB-125     7.936E-01           51.7     4.104E-01    4.124E-01    4.230E+00
I-131      5.830E-01           51.2     2.985E-01    3.000E-01    1.289E+00
Gd-153    -2.279E-01           95.2     2.170E-01    2.174E-01    3.565E+00
Ga-68      1.790E+01          147.7     2.643E+01    2.644E+01    6.191E+01
Tc-99m    -2.876E-01          126.3     3.632E-01    3.636E-01    1.223E+00
BA-133    -2.008E-01          134.6     2.704E-01    2.706E-01    3.269E+00
CS-134     3.206E-01          231.5     7.422E-01    7.424E-01    2.031E+00
CS-137    -9.950E-01          114.0     1.134E+00    1.135E+00    2.167E+00
CE-139     2.422E-01          115.5     2.798E-01    2.807E-01    9.498E-01
Ba-140     8.166E-01          324.3     2.648E+00    2.648E+00    4.925E+00
La-140     5.308E-01           53.7     2.852E-01    2.866E-01    9.063E-01
CE-141     4.071E-01          162.3     6.606E-01    6.610E-01    2.235E+00
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CE-144    -2.205E+00          135.2     2.981E+00    2.983E+00    1.004E+01
PM-144     2.847E-01          182.9     5.207E-01    5.209E-01    1.440E+00
EU-152     2.114E+00           77.9     1.647E+00    1.650E+00    2.694E+00
EU-154     6.933E-01          112.1     7.772E-01    7.780E-01    1.681E+00
EU-155    -1.240E+00          148.6     1.842E+00    1.843E+00    6.185E+00
HF-181     5.542E-01           99.7     5.525E-01    5.533E-01    1.329E+00
Ta-182     1.495E+00          145.3     2.172E+00    2.174E+00    7.546E+00
Hg-203     1.343E-01          277.8     3.729E-01    3.730E-01    1.300E+00
TL-208     3.567E+00           13.0     4.644E-01    4.999E-01    4.392E-01
PM-146    -7.228E-01           86.4     6.247E-01    6.258E-01    2.035E+00
Y-88      -5.688E-01           97.1     5.524E-01    5.533E-01    1.914E+00
Cd-113m    3.704E+03           99.7     3.694E+03    3.701E+03    1.261E+04
Cd-109     0.000E+00         1.#INF     1.122E+01    1.122E+01    3.764E+01
Cf-251    -3.662E-02         4252.0     1.557E+00    1.557E+00    4.372E+00
Cf-249     7.062E-01           79.9     5.642E-01    5.653E-01    1.988E+00
Sn-126    -3.573E+00          108.2     3.867E+00    3.872E+00    1.299E+01
PB-210     2.401E+01           40.2     9.644E+00    9.746E+00    2.487E+01
PB-212     6.805E+00           11.1     7.570E-01    8.757E-01    1.604E+00
PB-214     6.763E+00           15.4     1.043E+00    1.101E+00    2.766E+00
BI-207    -1.545E-01          299.6     4.630E-01    4.631E-01    1.983E+00
BI-212    -6.178E+00           86.6     5.352E+00    5.362E+00    2.573E+01
U-235      2.824E-01          115.4     3.260E-01    3.263E-01    1.018E+01
BI-214     7.085E+00           18.9     1.340E+00    1.390E+00    2.756E+00
BI-210M   -3.708E-02         1341.3     4.974E-01    4.974E-01    1.774E+00
AC-228     4.760E+00           19.5     9.298E-01    9.610E-01    6.439E+00
TH-227    -5.477E+00          106.6     5.841E+00    5.850E+00    1.510E+01
TH-229     4.699E+00          104.8     4.926E+00    4.941E+00    1.356E+01
TH-234     8.301E+00           43.4     3.607E+00    3.636E+00    1.180E+01
PA-231     8.977E+00          223.4     2.005E+01    2.006E+01    6.806E+01
PA-233     1.166E+00          170.6     1.989E+00    1.990E+00    5.678E+00
PA-234     6.022E-01           75.7     4.556E-01    4.567E-01    6.112E+00
PA-234M   -1.357E+02           75.2     1.021E+02    1.023E+02    4.083E+02
AM-241     4.220E-01          257.3     1.086E+00    1.086E+00    3.152E+00
Np-237     0.000E+00         1.#INF     3.515E+00    3.515E+00    1.179E+01
Ir-192     3.884E-01           81.9     3.182E-01    3.191E-01    1.085E+00
Cs-136     4.207E-01           69.1     2.908E-01    2.918E-01    2.083E+00
Np-239     1.052E+00          158.2     1.664E+00    1.665E+00    5.595E+00
Nd-147    -1.075E+00          267.4     2.874E+00    2.875E+00    7.650E+00
TL-210     1.417E-01          223.8     3.172E-01    3.173E-01    1.843E+00
Kr-85      1.014E+02          117.1     1.187E+02    1.189E+02    4.046E+02
-----------------------------------------------------------------------------
Total      4.140E+03

      Analyst: Justin Banner
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:51:59 AMPage  1
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193295.An1             
                                                                                 
 Sample description                                             
      452318_Gamma_160-36453-B-7-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_Gamma_20193295.An1

 Acquisition information
        Start time:                 12/18/2019 5:21:33 AM
        Live time:               1800
        Real time:               1805
        Dead time:                  0.29 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:51:59 AMPage  2
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193295.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2019 5:21:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2019-12-07_1448.PBC
                                                 12/7/2019 2:48:46 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   22 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1224

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.57       33.  40.16   1.29  1.788E-02    46.54   4.250    PBC<MDA PB210 
    59.70        7. 257.26   0.80  2.533E-02    59.54  35.900    PBC<MDA AM241 
    63.12       15.  71.28   0.80  2.712E-02    63.29   3.810    PBC<MDA TH234 
    74.79       60.  23.85   0.81  3.151E-02
    77.03       88.  17.73   0.81  3.217E-02
    87.03       17.  72.11   0.83  3.443E-02    86.94   9.040    PBC<MDA Sn126 
    87.66       17.  71.58   0.83  3.454E-02    87.57  37.500    PBC<MDA Sn126 
    92.62       30.  49.69   0.61  3.528E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  8.339E+00 AC228 
   103.20       11. 153.28   0.84  3.612E-02   103.20  21.800    PBC<MDA Gd153 
   106.13       16. 158.24   0.84  3.620E-02   106.13  22.700    PBC<MDA Np239 
   121.78       14. 107.26   0.86  3.584E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  2.487E-01 CO57  
   122.06        3. 498.41   0.86  3.582E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  5.027E-02 CO57  
   123.10       12. 112.11   0.86  3.575E-02   123.10  40.790    PBC<MDA EU154 
   136.30       10. 211.95   0.88  3.458E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.555E+00 CO57  
   145.44       12. 162.30   0.88  3.351E-02   145.44  48.200    PBC<MDA CE141 
   165.85       11. 115.53   0.91  3.133E-02   165.85  79.900    PBC<MDA CE139 
   185.72       50.  30.98   0.93  2.854E-02   185.72  54.000  1.803E+00 U235  
   193.51       10. 104.83   0.93  2.758E-02   193.51   4.400    PBC<MDA TH229 

                                 (Page 4 of 23)

Page 932 of 1586



      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:51:59 AMPage  3
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193295.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   205.33       10. 115.45   0.94  2.626E-02   205.33   5.010    PBC<MDA U235  
   238.63      117.  12.55   0.86  2.319E-02   238.63  43.300  6.482E+00 PB212 
   242.00       31.  34.66   0.98  2.293E-02   242.00   7.430    PBC<MDA PB214 
   244.69       11. 233.71   0.98  2.272E-02   244.69   7.580    PBC<MDA EU152 
   263.70        9.  99.72   1.00  2.135E-02   263.70   0.006    PBC<MDA Cd113m
   277.28       10.  85.62   1.02  2.048E-02   277.28   6.310    PBC<MDA TL208 
   279.20        4. 277.78   1.02  2.036E-02   279.20  81.460    PBC<MDA Hg203 
   284.30       18.  51.20   1.02  2.006E-02   284.30   6.140    PBC<MDA I131  
   295.12       57.  21.43   0.61  1.945E-02   295.09  19.300  8.465E+00 PB214 
                                               296.00  79.000  2.073E+00 TL210 
   300.00        0. 707.11   1.04  1.918E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460    PBC<MDA PA231 
                                               300.18   6.200    PBC<MDA PA233 
   300.05        1. 701.06   1.04  1.918E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.002E+00 PA231 
                                               300.18   6.200  3.978E-01 PA233 
   300.18        9. 226.52   1.04  1.917E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.041E+01 PA231 
                                               300.18   6.200  4.132E+00 PA233 
   302.63        9. 223.36   1.04  1.904E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  1.411E+00 BA133 
   302.85        9. 228.31   1.04  1.903E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  1.412E+00 BA133 
   304.85        5. 430.83   1.04  1.893E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  5.005E-01 BI210M
   312.01        8. 255.21   1.05  1.857E-02   312.01  36.000    PBC<MDA PA233 
   316.49       10.  95.00   1.05  1.835E-02   316.49  87.040    PBC<MDA Ir192 
   320.08        6. 158.79   1.06  1.818E-02   320.08   9.940    PBC<MDA CR51  
   328.76       21.  53.74   1.07  1.778E-02   328.76  20.300    PBC<MDA La140 
   333.44        8. 102.34   1.07  1.757E-02   333.44  15.510    PBC<MDA Cf249 
   338.24       47.  19.53   0.81  1.736E-02   338.32  12.010  1.257E+01 AC228 
   351.89       67.  22.19   0.99  1.680E-02   351.93  37.600  5.889E+00 PB214 
   383.84        9. 113.77   1.12  1.563E-02   383.84   8.940    PBC<MDA BA133 
   387.95        9. 122.69   1.12  1.549E-02   387.95  66.000    PBC<MDA Cf249 
   391.69        6. 177.17   1.12  1.537E-02   391.69  64.000    PBC<MDA SN113 
   463.37       13.  51.72   1.19  1.336E-02   463.37  10.470    PBC<MDA SB125 
   468.06        6. 133.52   1.20  1.325E-02   468.06  51.750    PBC<MDA Ir192 
   482.00        7.  99.69   1.21  1.293E-02   482.00  80.500    PBC<MDA HF181 
   487.02        5. 154.41   1.21  1.282E-02   487.02  45.500    PBC<MDA La140 
   497.05        6. 153.99   1.22  1.260E-02   497.05  90.900    PBC<MDA RU103 
   511.86       24.  46.85   2.48  1.230E-02   511.86  20.000    PBC<MDA RH106 
   513.98       10. 117.10   1.24  1.226E-02   513.98   0.430    PBC<MDA Kr85  
   537.26        2. 484.77   1.26  1.181E-02   537.26  24.390    PBC<MDA Ba140 
   563.24        2. 484.77   1.28  1.135E-02   563.24   8.350    PBC<MDA CS134 
   569.32        1. 700.00   1.29  1.125E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  6.022E-01 PA234 
                                               569.70  97.740  5.054E-02 BI207 
   569.47        8.  79.30   1.29  1.125E-02   569.32  15.380    PBC<MDA CS134 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:51:59 AMPage  4
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193295.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               569.47   8.200  5.018E+00 PA234 
                                               569.70  97.740  4.212E-01 BI207 
   583.40       59.  13.02   1.04  1.103E-02   583.02  84.500  3.516E+00 TL208 
   600.50        6. 245.62   1.31  1.076E-02   600.50  17.860    PBC<MDA SB125 
   602.73        6. 237.24   1.32  1.073E-02   602.73  98.260    PBC<MDA SB124 
   604.71        6. 243.36   1.32  1.070E-02   604.71  97.620    PBC<MDA CS134 
   609.37       60.  18.92   1.74  1.063E-02   609.31  46.090  6.747E+00 BI214 
   610.30        6. 248.73   1.32  1.062E-02   610.30   5.750    PBC<MDA RU103 
   614.28        7. 254.19   1.33  1.056E-02   614.28  89.850    PBC<MDA AG108M
   618.06        6. 288.81   1.33  1.051E-02   618.06  99.100    PBC<MDA PM144 
   636.97        2. 542.09   1.34  1.025E-02   636.97   7.170    PBC<MDA I131  
   657.76        4. 190.60   1.36  9.974E-03   657.76  94.640    PBC<MDA AG110M
   696.54        4. 224.47   1.40  9.507E-03   696.54  99.000    PBC<MDA PM144 
   702.63        6. 105.79   1.40  9.438E-03   702.63  97.900    PBC<MDA NB94  
   722.79        7.  85.67   1.42  9.217E-03   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  4.624E-01 AG108M
                                               723.36  20.220  2.078E+00 EU154 
   722.94        7. 101.05   1.42  9.215E-03   722.79  10.810  3.885E+00 SB124 
                                               722.94  90.840  4.624E-01 AG108M
                                               723.36  20.220  2.078E+00 EU154 
   723.36        3. 281.84   1.42  9.211E-03   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  1.813E-01 AG108M
                                               723.36  20.220  8.148E-01 EU154 
   756.73        6. 102.87   1.45  8.869E-03   756.73  54.460    PBC<MDA ZR95  
   765.79        6. 162.06   1.45  8.781E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.220E+02 PA234M
   766.41        9.  84.31   1.45  8.776E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.884E+02 PA234M
   778.92        4. 204.63   1.46  8.657E-03   778.92  12.940    PBC<MDA EU152 
   795.87        3. 270.21   1.48  8.503E-03   795.87  85.530    PBC<MDA CS134 
   810.78        2. 273.49   1.49  8.371E-03   810.78  99.460    PBC<MDA CO58  
   818.50        1. 716.32   1.50  8.305E-03   818.50 100.000    PBC<MDA Cs136 
   860.74       12.  47.61   1.53  7.963E-03   860.56  12.420    PBC<MDA TL208 
   871.10       15.  25.82   1.54  7.882E-03   871.10  99.890  1.058E+00 NB94  
   884.68        8. 103.92   1.55  7.781E-03   884.68  72.680    PBC<MDA AG110M
   898.04        1. 398.34   1.56  7.684E-03   898.04  93.700    PBC<MDA Y88   
   910.61        9. 118.69   1.57  7.591E-03   911.07  29.000    PBC<MDA AC228 
   964.11        6. 143.37   1.61  7.239E-03   964.11  14.605    PBC<MDA EU152 
   968.84        8.  89.62   1.61  7.209E-03   968.97  17.460    PBC<MDA AC228 
  1037.84       16.  25.28   1.66  6.805E-03  1037.84  14.130  9.190E+00 Co56  
  1048.07        8.  69.10   1.67  6.749E-03  1048.07  80.000    PBC<MDA Cs136 
  1050.36        6. 102.12   1.67  6.736E-03  1050.36   1.560    PBC<MDA RH106 
  1077.40        6. 147.67   1.69  6.594E-03  1077.40   3.300    PBC<MDA Ga68  
  1099.25        6.  92.44   1.71  6.484E-03  1099.25  56.500    PBC<MDA FE59  
  1112.07        6. 151.91   1.72  6.421E-03  1112.07  13.644    PBC<MDA EU152 
  1115.55        6. 151.42   1.72  6.404E-03  1115.55  50.600    PBC<MDA ZN65  
  1119.84        8.  86.16   1.72  6.381E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:51:59 AMPage  5
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193295.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1120.55        1. 881.14   1.72  6.380E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  9.321E-02 Sc46  
                                              1121.30  34.900  2.672E-01 Ta182 
  1120.86        6. 145.27   1.72  6.376E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  1.495E+00 Ta182 
  1173.24        3. 389.78   1.76  6.138E-03  1173.24  99.900    PBC<MDA CO60  
  1274.53        6.  64.94   1.83  5.725E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  1.752E+00 EU154 
  1274.54        3. 155.86   1.83  5.725E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  9.140E-01 EU154 
  1313.00        6.  90.55   1.85  5.583E-03  1313.00  21.000    PBC<MDA TL210 
  1384.30        2. 324.35   1.90  5.340E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00        8.  35.36   1.91  5.264E-03  1408.00  21.005  4.019E+00 EU152 
  1460.63      214.   6.93   1.88  5.104E-03  1460.83  10.670  2.185E+02 K40   
  1764.22       10.  41.72   2.11  4.351E-03  1764.49  15.400    PBC<MDA BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.81    74.80        72.        60. 1.905E+03   23.85   0.813  -       D
   307.76    77.04        78.        88. 2.742E+03   17.73   0.815  -      sD

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.80    46.57        45.        33.     0.018    40.16   1.292s
 AM-241    237.72    59.54       110.         7.     0.004   257.26   0.797 
 TH-234    252.74    63.29        52.        15.     0.009    71.28   0.800D
 Sn-126    256.71    64.28       165.       -17.    -0.010   108.24   0.802s
 Np-237    345.63    86.49       396.         0.     0.000   158.87   0.825A
 EU-155    345.84    86.54       332.       -11.    -0.006   244.90   0.825s
 Sn-126    347.43    86.94       296.        17.     0.010    72.11   0.825D
 Sn-126    349.95    87.57       303.        17.     0.010    71.58   0.826D
 Cd-109    351.83    88.04       342.         0.     0.000   143.98   0.826A
 Nd-147    364.08    91.10       324.        -7.    -0.004   383.11   0.829s
 TH-234    370.18    92.62        70.        30.     0.016    49.69   0.609s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:51:59 AMPage  6
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193295.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AC-228    373.09    93.35       398.       -20.    -0.011   144.00   0.832s
 Gd-153    389.70    97.50       202.       -18.    -0.010   112.97   0.836s
 Np-239    397.71    99.50       205.       -18.    -0.010   112.19   0.838s
 Gd-153    412.52   103.20       128.        11.     0.006   153.28   0.842s
 Np-239    414.52   103.70       139.         0.     0.000  1000.00   0.842s
 EU-155    420.98   105.31       315.       -17.    -0.010   148.55   0.844s
 Np-239    424.25   106.13       295.        16.     0.009   158.24   0.845s
 EU-152    486.90   121.78       102.        14.     0.008   107.26   0.861 
 CO-57     488.03   122.06        94.         3.     0.002   498.41   0.861 
 EU-154    492.18   123.10        79.        12.     0.006   112.11   0.862s
 PA-234    524.99   131.29       205.       -16.    -0.009   128.89   0.871s
 HF-181    531.91   133.02       191.       -17.    -0.009   120.12   0.872s
 CE-144    533.97   133.54       208.       -15.    -0.009   135.19   0.873s
 HF-181    545.02   136.30       235.        10.     0.006   211.95   0.876s
 Tc-99m    561.88   140.51       179.       -15.    -0.009   126.28   0.880s
 U-235     574.99   143.79       194.       -10.    -0.005   202.54   0.883s
 CE-141    581.61   145.44       178.        12.     0.007   162.30   0.885s
 Ba-140    650.54   162.66       108.       -10.    -0.006   150.33   0.902s
 CE-139    663.32   165.85        74.        11.     0.006   115.53   0.905s
 U-235     742.85   185.72        60.        50.     0.028    30.98   0.925 
 TH-229    774.03   193.51        33.        10.     0.006   104.83   0.933s
 U-235     821.35   205.33        38.        10.     0.005   115.45   0.945s
 TH-229    843.44   210.85        87.       -14.    -0.008   124.20   0.950s
 Cf-251    908.08   227.00        80.       -16.    -0.009    99.74   0.966s
 TH-227    943.98   235.97       347.       -15.    -0.008   180.00   0.975s
 PB-212    954.64   238.63        32.       123.     0.068    11.12   0.978D
 PB-214    968.10   242.00        44.        31.     0.017    34.66   0.981D
 EU-152    978.89   244.69       300.        11.     0.006   233.71   0.984s
 TH-227   1025.11   256.24        70.       -15.    -0.008   106.65   0.995s
 Cd-113m  1054.97   263.70        32.         9.     0.005    99.72   1.002s
 TL-208   1109.33   277.28        31.        10.     0.005    85.62   1.016 
 Hg-203   1117.00   279.20        60.         4.     0.002   277.78   1.017s
 I-131    1137.41   284.30        18.        18.     0.010    51.20   1.022s
 PB-214   1180.73   295.12        28.        57.     0.032    21.43   0.608s
 TL-210   1184.24   296.00       190.         9.     0.005   223.82   1.034s
 PB-212   1200.37   300.03       188.         0.     0.000   707.11   1.038D
 PA-231   1200.53   300.07       186.         1.     0.000   701.06   1.038D
 PA-233   1200.97   300.18       196.         9.     0.005   226.52   1.038 
 PA-231   1210.86   302.65       191.         9.     0.005   223.36   1.040s
 BA-133   1211.66   302.85       200.         9.     0.005   228.31   1.040s
 Ba-140   1219.66   304.85       209.         5.     0.003   430.83   1.042s
 BI-210M  1219.85   304.90       214.         0.     0.000  1000.00   1.042s
 Ir-192   1234.03   308.44       214.         0.     0.000  1000.00   1.046s
 PA-233   1248.32   312.01       198.         8.     0.004   255.21   1.049s
 Ir-192   1266.25   316.49        37.        10.     0.005    95.00   1.053s
 CR-51    1280.63   320.08        47.         6.     0.003   158.79   1.057s
 La-140   1315.35   328.76        29.        21.     0.011    53.74   1.065s
 Cf-249   1334.08   333.44        18.         8.     0.005   102.34   1.070s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:51:59 AMPage  7
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193295.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AC-228   1353.29   338.24        10.        47.     0.026    19.53   0.811s
 Cs-136   1362.62   340.57       140.       -12.    -0.007   144.11   1.077s
 EU-152   1377.49   344.29       128.        -6.    -0.003   277.55   1.080s
 PB-214   1407.92   351.89        38.        67.     0.037    22.19   0.992 
 BA-133   1424.36   356.00       155.       -13.    -0.007   142.79   1.091s
 BA-133   1535.78   383.84        44.         9.     0.005   113.77   1.117s
 Cf-249   1552.22   387.95        53.         9.     0.005   122.69   1.121s
 SN-113   1567.19   391.69        62.         6.     0.004   177.17   1.125 
 SB-125   1711.99   427.88        40.       -10.    -0.006   127.80   1.158s
 AG-108M  1736.25   433.94        40.       -13.    -0.007    76.72   1.164 
 PM-146   1816.05   453.88        40.       -11.    -0.006    86.43   1.182s
 SB-125   1854.01   463.37        16.        13.     0.007    51.72   1.191s
 Ir-192   1872.79   468.06        28.         6.     0.003   133.52   1.195s
 BE-7     1910.94   477.59        40.        -2.    -0.001   299.54   1.204s
 HF-181   1928.56   482.00        23.         7.     0.004    99.69   1.208s
 La-140   1948.65   487.02        17.         5.     0.003   154.41   1.212s
 RU-103   1988.80   497.05        25.         6.     0.004   153.99   1.221s
 RH-106   2048.06   511.86        53.        24.     0.014    46.85   2.485s
 Kr-85    2056.53   513.98        59.        10.     0.005   117.10   1.237 
 Nd-147   2124.62   531.00        16.        -3.    -0.002   267.36   1.252s
 Ba-140   2149.67   537.26        24.         2.     0.001   484.77   1.258s
 CS-134   2253.60   563.24        24.         2.     0.001   484.77   1.280s
 CS-134   2277.94   569.32        24.         1.     0.001   700.00   1.286s
 PA-234   2278.54   569.47        18.         8.     0.005    79.30   1.286s
 BI-207   2279.47   569.70        26.         0.     0.000  1000.00   1.286s
 TL-208   2334.27   583.40         0.        59.     0.033    13.02   1.041 
 SB-125   2402.69   600.50       108.         6.     0.003   245.62   1.313s
 SB-124   2411.61   602.73       114.         6.     0.004   237.24   1.315s
 CS-134   2419.53   604.71       121.         6.     0.004   243.36   1.317s
 BI-214   2438.18   609.37        21.        60.     0.033    18.92   1.744s
 RU-103   2441.89   610.30       127.         6.     0.004   248.73   1.322s
 AG-108M  2457.82   614.28       134.         7.     0.004   254.19   1.325 
 PM-144   2472.94   618.06       141.         6.     0.003   288.81   1.328s
 RH-106   2488.37   621.92       202.       -10.    -0.006   196.83   1.332s
 SB-125   2544.26   635.89        26.       -11.    -0.006    69.61   1.344s
 I-131    2548.61   636.97        37.         2.     0.001   542.09   1.345s
 AG-110M  2631.76   657.76        20.         4.     0.002   190.60   1.362s
 CS-137   2647.36   661.66        42.       -15.    -0.008   113.99   1.366s
 PM-144   2786.90   696.54        22.         4.     0.002   224.47   1.395s
 NB-94    2811.25   702.63         9.         6.     0.003   105.79   1.400 
 SB-124   2891.88   722.79        14.         7.     0.004    85.67   1.417s
 AG-108M  2892.48   722.94        21.         7.     0.004   101.05   1.417s
 EU-154   2894.17   723.36        28.         3.     0.002   281.84   1.418s
 ZR-95    2897.53   724.20        37.        -6.    -0.004   103.76   1.418s
 BI-212   2909.41   727.17        40.        -8.    -0.004    86.64   1.421s
 PM-146   2943.61   735.72         9.        -2.    -0.001   368.78   1.428s
 PM-146   2989.37   747.16        22.        -8.    -0.004    85.00   1.437s
 ZR-95    3027.65   756.73         9.         6.     0.004   102.87   1.445s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:51:59 AMPage  8
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193295.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M  3056.50   763.94        32.       -11.    -0.006    78.73   1.451s
 NB-95    3063.89   765.79        39.         6.     0.003   162.06   1.453s
 PA-234M  3066.38   766.41        23.         9.     0.005    84.31   1.453s
 EU-152   3116.41   778.92        14.         4.     0.002   204.63   1.463s
 BI-212   3142.41   785.42        28.        -5.    -0.003   126.79   1.468s
 CS-134   3184.20   795.87        26.         3.     0.002   270.21   1.477s
 TL-210   3199.12   799.60        29.         0.     0.000  1000.00   1.480 
 CS-134   3208.53   801.95        39.        -9.    -0.005   105.29   1.482s
 CO-58    3243.82   810.78        20.         2.     0.001   273.49   1.489s
 La-140   3263.80   815.77        35.       -10.    -0.006    86.72   1.493 
 Cs-136   3274.72   818.50        37.         1.     0.001   716.32   1.495s
 MN-54    3340.10   834.85        19.        -4.    -0.002   163.94   1.508s
 Co-56    3387.78   846.77        33.       -14.    -0.008    45.94   1.518s
 TL-208   3442.95   860.56         5.        12.     0.007    47.61   1.529s
 NB-94    3485.08   871.10         0.        15.     0.008    25.82   1.537s
 EU-154   3493.61   873.23        21.        -5.    -0.003   133.39   1.539s
 PA-234   3522.80   880.53        41.        -5.    -0.003   175.89   1.544s
 PA-234   3533.64   883.24        47.         0.     0.000  1000.00   1.547s
 AG-110M  3539.41   884.68        33.         8.     0.005   103.92   1.547s
 Sc-46    3557.79   889.28        56.       -12.    -0.007    92.01   1.551s
 Y-88     3592.83   898.04         7.         1.     0.001   398.34   1.558s
 AC-228   3644.94   911.07        24.         9.     0.005   118.69   1.568s
 AG-110M  3750.60   937.49        42.       -17.    -0.009    86.56   1.589s
 PA-234   3784.70   946.02        28.        -9.    -0.005   129.10   1.595s
 EU-152   3857.05   964.11        29.         6.     0.003   143.37   1.609s
 AC-228   3876.48   968.97        21.         8.     0.004    89.62   1.612s
 EU-154   3985.88   996.33        61.       -14.    -0.008    83.86   1.633s
 PA-234M  4004.55  1001.00        75.       -14.    -0.008    75.24   1.636s
 Co-56    4151.87  1037.84         0.        16.     0.009    25.28   1.664s
 Cs-136   4192.77  1048.07        12.         8.     0.005    69.10   1.671s
 RH-106   4201.93  1050.36        15.         6.     0.003   102.12   1.673s
 BI-207   4255.11  1063.66        10.        -1.    -0.001   299.59   1.682 
 Ga-68    4310.04  1077.40        15.         6.     0.003   147.67   1.692s
 FE-59    4397.41  1099.25         5.         6.     0.003    92.44   1.708s
 EU-152   4448.68  1112.07        32.         6.     0.003   151.91   1.717s
 ZN-65    4462.56  1115.55        38.         6.     0.003   151.42   1.720s
 BI-214   4481.51  1120.29        19.         8.     0.004    86.16   1.723D
 Sc-46    4482.57  1120.55        44.         1.     0.001   881.14   1.723s
 Ta-182   4485.56  1121.30        35.         6.     0.003   145.27   1.724 
 CO-60    4693.21  1173.24        20.         3.     0.001   389.78   1.760s
 Ta-182   4756.42  1189.05        30.        -7.    -0.004   176.13   1.771 
 Ta-182   4885.79  1221.41        16.        -2.    -0.001   460.07   1.793s
 Co-56    4953.23  1238.28        32.        -3.    -0.002   432.48   1.804s
 NA-22    5098.13  1274.53         5.         6.     0.004    64.94   1.828s
 EU-154   5098.17  1274.54        12.         3.     0.002   155.86   1.828s
 TL-210   5251.91  1313.00         5.         6.     0.004    90.55   1.854s
 AG-110M  5536.88  1384.30         5.         2.     0.001   324.35   1.899s
 EU-152   5631.62  1408.00         0.         8.     0.004    35.36   1.914s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:51:59 AMPage  9
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193295.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 K-40     5841.96  1460.63         3.       214.     0.119     6.93   1.879 
 SB-124   6762.39  1690.98         0.         0.     0.000  1000.00   2.076s
 BI-214   7056.06  1764.49         3.        10.     0.005    41.72   2.114s
 Co-56    7083.46  1771.35        13.         0.     0.000  1000.00   2.117s
 Y-88     7341.96  1836.06         6.        -4.    -0.002    97.12   2.149s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -9.1414E-01                                      5.31E+01             
                           477.60-9.141E-01  (P 1.308E+01 3.00E+02 1.05E+01 G  
 
NA-22    C   6.1681E-01                                      9.50E+02             
                          1274.53 6.168E-01 ?(  1.308E+00 6.49E+01 9.99E+01 G  
 
K-40     N   2.1852E+02                                      4.66E+11             
                          1460.83 2.185E+02  (P 1.076E+01 6.93E+00 1.07E+01 G  
 
Sc-46    F  -8.6478E-01                                      8.38E+01             
                           889.28-8.648E-01 ?(  2.684E+00 9.20E+01 1.00E+02 G  
                          1120.55 9.321E-02 +   2.926E+00 8.81E+02 1.00E+02 G  
 
CR-51    F   1.9349E+00                                      2.77E+01             
                           320.08 1.935E+00 ?(P 1.062E+01 1.59E+02 9.94E+00 G  
 
MN-54    C  -2.7065E-01                                      3.12E+02             
                           834.85-2.706E-01 ?(P 1.565E+00 1.64E+02 1.00E+02 G  
 
FE-59    F   9.0011E-01                                      4.45E+01             
                          1099.25 9.001E-01 ?(  1.991E+00 9.24E+01 5.65E+01 G  
                          1291.60 7.572E-02 %   4.073E+00 2.23E+03 4.32E+01 G  
 
Co-56    C  -9.8921E-01                                      7.73E+01             
                           846.77-9.892E-01 ?(P 2.032E+00 4.59E+01 9.99E+01 G  
                          1238.28-4.301E-01 +   4.167E+00 4.32E+02 6.61E+01 G  
                          1037.84 9.190E+00 & P 4.258E+00 2.53E+01 1.41E+01 G  
                          1771.35 0.000E+00 +   1.615E+01 1.00E+03 1.55E+01  A 
 
CO-57    C   5.0272E-02                                      2.72E+02             
                           122.06 5.027E-02 ?(  8.687E-01 4.98E+02 8.56E+01 G  
                           136.47-1.003E-01 %   1.102E+01 3.21E+03 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:51:59 AMPage 10
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193295.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-58    C   1.5759E-01                                      7.09E+01             
                           810.78 1.576E-01 ?(P 1.559E+00 2.73E+02 9.95E+01 G  
 
CO-60    F   9.7276E-02                                      1.93E+03             
                          1332.50-3.800E-02 %(P 1.857E+00 1.99E+03 1.00E+02 G  
                          1173.24 2.327E-01 ?(P 2.154E+00 3.90E+02 9.99E+01 G  
 
ZN-65    F   1.0245E+00                                      2.44E+02             
                          1115.55 1.025E+00 ?(  5.387E+00 1.51E+02 5.06E+01 G  
 
NB-94    I   7.1837E-01                                      7.41E+06             
                           702.63 3.715E-01 ?(P 9.952E-01 1.06E+02 9.79E+01 G  
                           871.10 1.058E+00 &(  5.200E-01 2.58E+01 9.99E+01 G  
 
ZR-95    I   7.2843E-01                                      6.40E+01             
                           756.73 7.284E-01 ?(  1.890E+00 1.03E+02 5.45E+01 G  
                           724.20-8.666E-01 + P 4.264E+00 1.04E+02 4.42E+01 G  
 
NB-95    I   3.5925E-01                                      6.40E+01             
                           765.79 3.593E-01 ?(  2.025E+00 1.62E+02 9.98E+01 G  
 
RU-103   I   3.1432E-01                                      3.93E+01             
                           497.05 3.143E-01 ?(P 1.250E+00 1.54E+02 9.09E+01 G  
                           610.30 5.914E+00 ?   5.033E+01 2.49E+02 5.75E+00 GA 
 
RH-106   I  -6.1663E-01                                      3.74E+02             
                           621.92-5.542E+00 ?(  3.694E+01 1.97E+02 9.93E+00 G  
                          1050.36 3.073E+01 ?(  1.088E+02 1.02E+02 1.56E+00 G  
                           511.86 5.520E+00 ?   8.299E+00 4.69E+01 2.00E+01 GA 
 
AG-108M  C  -5.6002E-01                                      1.53E+05             
                           433.94-5.600E-01 ?(P 1.401E+00 7.67E+01 9.05E+01 G  
                           722.94 4.624E-01 +   1.607E+00 1.01E+02 9.08E+01 G  
                           614.28 3.815E-01 +   3.316E+00 2.54E+02 8.98E+01 G  
 
AG-110M  F   7.9241E-01                                      2.50E+02             
                           884.68 8.187E-01 ?(  2.909E+00 1.04E+02 7.27E+01 G  
                           657.76 2.060E-01 &   1.401E+00 1.91E+02 9.46E+01 G  
                           937.49-3.614E+00 +   7.180E+00 8.66E+01 3.44E+01 G  
                          1384.30 7.138E-01 ?(  5.770E+00 3.24E+02 2.43E+01 G  
                           763.94-3.117E+00 +   8.238E+00 7.87E+01 2.23E+01 G  
 
SN-113   F   3.6285E-01                                      1.15E+02             
                           391.69 3.629E-01 &(  2.218E+00 1.77E+02 6.40E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:51:59 AMPage 11
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193295.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SB-124   F   6.9205E-01                                      6.02E+01             
                           602.73 3.408E-01 ?(  2.770E+00 2.37E+02 9.83E+01 G  
                          1690.98 0.000E+00 -   1.899E+00 1.00E+03 4.78E+01 G  
                           722.79 3.885E+00 ?(  1.135E+01 8.57E+01 1.08E+01 G  
 
SB-125   I   7.9356E-01                                      1.01E+03             
                           427.88-1.314E+00  (  4.230E+00 1.28E+02 2.96E+01 G  
                           600.50 1.757E+00 ?(P 1.480E+01 2.46E+02 1.79E+01 G  
                           635.89-5.479E+00 +   1.267E+01 6.96E+01 1.13E+01 G  
                           463.37 5.109E+00  (P 8.399E+00 5.17E+01 1.05E+01 G  
 
I-131    I   5.8300E-01                                      8.02E+00             
                           364.48-2.778E-02 %(  1.289E+00 1.70E+03 8.17E+01 G  
                           284.30 7.969E+00 *(  1.022E+01 5.12E+01 6.14E+00 G  
                           636.97 1.218E+00 ?(  2.357E+01 5.42E+02 7.17E+00 G  
 
Gd-153   F  -2.2789E-01                                      2.42E+02             
                            97.50-9.404E-01 ?(  3.565E+00 1.13E+02 3.00E+01 G  
                           103.20 7.527E-01 ?(  3.916E+00 1.53E+02 2.18E+01 G  
 
Ga-68    C   1.7895E+01                                      4.71E-02             
                          1077.40 1.790E+01 ?(  6.191E+01 1.48E+02 3.30E+00 G  
 
Tc-99m   I  -2.8762E-01                                      2.51E-01             
                           140.51-2.876E-01 ?(  1.223E+00 1.26E+02 8.93E+01 G  
 
BA-133   F  -2.0080E-01                                      3.85E+03             
                           356.00-6.771E-01 ?(  3.269E+00 1.43E+02 6.20E+01 G  
                           302.85 1.412E+00 ?(  1.093E+01 2.28E+02 1.83E+01 G  
                           383.84 3.444E+00 ? P 1.339E+01 1.14E+02 8.94E+00 GA 
                            80.99 6.394E-02 % P 2.464E+00 1.39E+03 3.41E+01 GA 
 
CS-134   I   3.2064E-01                                      7.54E+02             
                           795.87 2.103E-01 ?(P 2.031E+00 2.70E+02 8.55E+01 G  
                           604.71 3.444E-01 &(  2.870E+00 2.43E+02 9.76E+01 G  
                           569.32 3.210E-01 ?(  8.198E+00 7.00E+02 1.54E+01 G  
                           801.95-6.684E+00 +   2.403E+01 1.05E+02 8.69E+00 G  
                           563.24 1.172E+00 ?(  1.497E+01 4.85E+02 8.35E+00 G  
 
CS-137   I  -9.9503E-01                                      1.10E+04             
                           661.66-9.950E-01 ?(P 2.167E+00 1.14E+02 8.52E+01 G  
 
CE-139   F   2.4216E-01                                      1.38E+02             
                           165.85 2.422E-01 &(  9.498E-01 1.16E+02 7.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:51:59 AMPage 12
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193295.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ba-140   I   8.1664E-01                                      1.28E+01             
                           537.26 3.857E-01 ?(  4.925E+00 4.85E+02 2.44E+01 G  
                           162.66-2.869E+00 +   1.467E+01 1.50E+02 6.22E+00 G  
                           304.85 3.267E+00 &(  4.797E+01 4.31E+02 4.29E+00 G  
 
La-140   I   5.3080E-01                                      1.28E+01             
                          1596.21-2.278E-02 %(P 9.063E-01 8.02E+03 9.54E+01 G  
                           487.02 5.090E-01 ?(P 2.070E+00 1.54E+02 4.55E+01 G  
                           328.76 3.181E+00 ?(  4.302E+00 5.37E+01 2.03E+01 G  
                           815.77-2.975E+00 +   8.714E+00 8.67E+01 2.33E+01 G  
 
CE-141   I   4.0705E-01                                      3.25E+01             
                           145.44 4.071E-01  (  2.235E+00 1.62E+02 4.82E+01 G  
 
CE-144   I  -2.2052E+00                                      2.85E+02             
                           133.54-2.205E+00  (  1.004E+01 1.35E+02 1.11E+01 G  
 
PM-144   C   2.8472E-01                                      3.63E+02             
                           696.54 2.558E-01  (  1.440E+00 2.24E+02 9.90E+01 G  
                           618.06 3.136E-01 ?(P 3.098E+00 2.89E+02 9.91E+01 G  
 
EU-152   F   2.1143E+00                                      4.94E+03             
                           121.78 7.445E-01 ?(  2.694E+00 1.07E+02 2.86E+01 G  
                           344.29-7.138E-01 +   6.787E+00 2.78E+02 2.65E+01 G  
                          1112.07 3.504E+00 ?(P 1.855E+01 1.52E+02 1.36E+01 G  
                           778.92 1.984E+00 ?(  9.991E+00 2.05E+02 1.29E+01 G  
                           964.11 2.938E+00 ?(  1.469E+01 1.43E+02 1.46E+01 G  
                           244.69 3.414E+00 ?(  2.693E+01 2.34E+02 7.58E+00 G  
                          1408.00 4.019E+00 ?   3.703E+00 3.54E+01 2.10E+01 GA 
 
EU-154   I   6.9326E-01                                      3.14E+03             
                           123.10 4.426E-01 ?(  1.681E+00 1.12E+02 4.08E+01 G  
                          1274.54 9.140E-01 ?(  5.140E+00 1.56E+02 3.52E+01 G  
                           723.36 8.148E-01 ?(  8.199E+00 2.82E+02 2.02E+01 G  
                           873.23-2.974E+00 +   1.390E+01 1.33E+02 1.23E+01 G  
                          1004.77-5.151E-01 %   2.090E+01 1.16E+03 1.80E+01 G  
                           996.33-1.035E+01 &   2.910E+01 8.39E+01 1.06E+01 G  
 
EU-155   I  -1.2401E+00                                      1.81E+03             
                           105.31-1.240E+00 *(  6.185E+00 1.49E+02 2.12E+01 G  
                            86.54-5.582E-01 +   4.612E+00 2.45E+02 3.07E+01 G  
 
HF-181   F   5.5424E-01                                      4.24E+01             
                           482.00 3.883E-01 ?(  1.329E+00 9.97E+01 8.05E+01 G  
                           133.02-6.107E-01 +   2.466E+00 1.20E+02 4.33E+01 G  
                           345.83 4.125E-07 %   1.172E+01 8.19E+08 1.51E+01 G  
                           136.30 2.837E+00 ?(  2.035E+01 2.12E+02 5.85E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:51:59 AMPage 13
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193295.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ta-182   F   1.4954E+00                                      1.14E+02             
                          1121.30 1.495E+00 ?(  7.546E+00 1.45E+02 3.49E+01 G  
                          1221.41-6.935E-01 -   7.403E+00 4.60E+02 2.70E+01 G  
                          1189.05-3.955E+00 +   1.595E+01 1.76E+02 1.62E+01 G  
 
Hg-203   F   1.3426E-01                                      4.66E+01             
                           279.20 1.343E-01 ?(  1.300E+00 2.78E+02 8.15E+01 G  
 
TL-208   N   3.5672E+00                                      6.98E+02             
                           583.02 3.516E+00  (  4.392E-01 1.30E+01 8.45E+01 G  
                           277.28 4.249E+00  (P 1.228E+01 8.56E+01 6.31E+00 G  
                           860.56 6.837E+00 + P 7.274E+00 4.76E+01 1.24E+01 G  
 
PM-146   C  -7.2285E-01                                      2.02E+03             
                           453.88-7.228E-01 ?(P 2.035E+00 8.64E+01 6.50E+01 G  
                           747.16-1.441E+00 + P 4.470E+00 8.50E+01 3.40E+01 G  
                           735.72-4.532E-01 +   4.467E+00 3.69E+02 2.25E+01 G  
 
Y-88     F  -5.6878E-01                                      1.07E+02             
                          1836.06-5.688E-01 ?(P 1.914E+00 9.71E+01 9.92E+01 G  
                           898.04 9.999E-02 + P 1.140E+00 3.98E+02 9.37E+01 G  
 
Cd-113m      3.7041E+03                                      5.33E+03             
                           263.70 3.704E+03 ?(  1.261E+04 9.97E+01 6.00E-03   K
 
Cf-251   T  -3.6619E-02                                      3.28E+05             
                           176.60-3.662E-02 %(  4.372E+00 4.25E+03 1.70E+01 G  
                           227.00-6.008E+00 &   1.619E+01 9.97E+01 6.30E+00 GA 
 
Cf-249   T   7.0622E-01                                      1.28E+05             
                           387.95 4.737E-01 ?(  1.988E+00 1.23E+02 6.60E+01 G  
                           333.44 1.696E+00  (  4.620E+00 1.02E+02 1.55E+01 G  
 
Sn-126      -3.5730E+00                                      3.65E+07             
                            87.57 7.496E-01 }   3.594E+00 7.16E+01 3.75E+01 GA 
                            64.28-3.573E+00 ?(  1.299E+01 1.08E+02 9.70E+00 G  
                            86.94 3.117E+00 }   1.480E+01 7.21E+01 9.04E+00 GA 
 
PB-210   N   2.4014E+01                                      8.14E+03             
                            46.54 2.401E+01 *(P 2.487E+01 4.02E+01 4.25E+00 G  
 
PB-212   N   6.8053E+00                                      6.98E+02             
                           238.63 6.805E+00  (P 1.604E+00 1.11E+01 4.33E+01 G  
                           300.03 0.000E+00 } P 5.874E+01 7.07E+02 3.28E+00 GA 

                                 (Page 15 of 23)

Page 943 of 1586



      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:51:59 AMPage 14
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193295.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-214   N   6.7627E+00                                      5.84E+05             
                           351.93 5.889E+00  (P 2.766E+00 2.22E+01 3.76E+01 G  
                           295.09 8.465E+00  (P 4.038E+00 2.14E+01 1.93E+01 G  
                           242.00 1.027E+01   P 1.091E+01 3.47E+01 7.43E+00 GA 
 
BI-207   C  -1.5455E-01                                      1.18E+04             
                          1063.66-1.545E-01 ?(P 1.983E+00 3.00E+02 7.45E+01 G  
                           569.70 0.000E+00 +   1.338E+00 1.00E+03 9.77E+01 G  
 
BI-212   N  -6.1777E+00                                      6.98E+02             
                           727.17-6.178E+00 ?(P 2.573E+01 8.66E+01 7.55E+00 G  
                           785.42-2.702E+01 + P 1.389E+02 1.27E+02 1.28E+00 GA 
 
U-235    N   2.8241E-01                                      2.57E+11             
                           143.79-1.482E+00  (  1.018E+01 2.03E+02 1.10E+01 G  
                           205.33 4.143E+00 ?(P 1.323E+01 1.15E+02 5.01E+00 G  
                           163.38-4.128E-01 % P 1.889E+01 1.26E+03 5.08E+00 G  
                           185.72 1.803E+00     1.399E+00 3.10E+01 5.40E+01 GA 
 
BI-214   N   7.0849E+00                                      5.84E+05             
                           609.31 6.747E+00  (P 2.756E+00 1.89E+01 4.61E+01 G  
                          1120.29 4.556E+00 - P 1.330E+01 8.62E+01 1.51E+01 G  
                          1764.49 8.097E+00 ?(P 9.193E+00 4.17E+01 1.54E+01 G  
 
BI-210M  T  -3.7080E-02                                      1.10E+09             
                           265.83-3.708E-02 %(  1.774E+00 1.34E+03 5.00E+01 G  
                           304.90 0.000E+00 &   7.430E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   4.7602E+00                                      2.10E+03             
                           911.07 2.284E+00 ?(P 6.439E+00 1.19E+02 2.90E+01 G  
                           968.97 3.498E+00 ?(  1.068E+01 8.96E+01 1.75E+01 G  
                           338.32 1.257E+01 @(P 4.610E+00 1.95E+01 1.20E+01 G  
                            93.35-5.605E+00 +   2.703E+01 1.44E+02 5.56E+00 XA 
 
TH-227   N  -5.4769E+00                                      7.95E+03             
                           256.24-5.477E+00 ?(  1.510E+01 1.07E+02 7.00E+00 G  
                           235.97-2.853E+00 +   1.727E+01 1.80E+02 1.23E+01 G  
                            50.14-4.563E-01 % P 1.374E+01 1.00E+03 8.00E+00 G  
 
TH-229   N   4.6991E+00                                      2.68E+06             
                           193.51 4.699E+00 *(  1.356E+01 1.05E+02 4.40E+00 G  
                           210.85-9.883E+00 +   3.333E+01 1.24E+02 2.99E+00 G  
 
TH-234   N   8.3014E+00                                      1.63E+12             
                            92.59 8.326E+00  (P 1.180E+01 4.97E+01 5.58E+00 G  
                            63.29 8.266E+00  (P 1.944E+01 7.13E+01 3.81E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:51:59 AMPage 15
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193295.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-231   N   8.9767E+00                                      1.20E+07             
                           302.65 8.977E+00  (  6.806E+01 2.23E+02 2.88E+00 G  
                           300.07 1.002E+00 }   7.811E+01 7.01E+02 2.46E+00 G  
 
PA-233   C   1.1658E+00                                      7.82E+08             
                           312.01 6.550E-01 ?(P 5.678E+00 2.55E+02 3.60E+01 G  
                           300.18 4.132E+00 ?(  3.177E+01 2.27E+02 6.20E+00 G  
 
PA-234   N   6.0217E-01                                      1.63E+12             
                           131.29-1.410E+00  (  6.112E+00 1.29E+02 1.80E+01 G  
                           946.02-5.073E+00 +   1.543E+01 1.29E+02 1.34E+01 G  
                           569.47 5.018E+00 ?(  1.343E+01 7.93E+01 8.20E+00 G  
                           883.24 0.000E+00 -   2.566E+01 1.00E+03 9.60E+00 G  
                           880.53-6.322E+00 +   3.872E+01 1.76E+02 6.00E+00 GA 
 
PA-234M  N  -1.3566E+02                                      1.63E+12             
                          1001.00-1.357E+02 ?(P 4.083E+02 7.52E+01 8.37E-01 G  
                           766.41 1.884E+02 +   5.378E+02 8.43E+01 2.94E-01 G  
 
AM-241   T   4.2201E-01                                      1.58E+05             
                            59.54 4.220E-01 ?(P 3.152E+00 2.57E+02 3.59E+01 G  
 
Ir-192   F   3.8843E-01                                      7.40E+01             
                           316.49 3.362E-01 ?(  1.085E+00 9.50E+01 8.70E+01 G  
                           468.06 4.762E-01 *(  2.212E+00 1.34E+02 5.18E+01 G  
                           308.44 0.000E+00 -   6.616E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F   4.2074E-01                                      1.30E+01             
                           818.50 8.122E-02 ?(  2.083E+00 7.16E+02 1.00E+02 G  
                          1048.07 8.451E-01 ?(  1.940E+00 6.91E+01 8.00E+01 G  
                           340.57-8.124E-01 &   3.964E+00 1.44E+02 4.69E+01 G  
 
Np-239   T   1.0515E+00                                      2.36E+00             
                           103.70 0.000E+00 &   3.694E+00 1.00E+03 2.40E+01 X  
                           106.13 1.052E+00 &(  5.595E+00 1.58E+02 2.27E+01 G  
                            99.50-1.902E+00 +   7.157E+00 1.12E+02 1.50E+01 X  
 
Nd-147      -1.0749E+00                                      1.11E+01             
                           531.00-1.075E+00 ?(  7.650E+00 2.67E+02 1.30E+01 G  
                            91.10-3.736E-01 +   4.843E+00 3.83E+02 2.83E+01 G  
 
TL-210   N   1.4173E-01                                      5.84E+05             
                           799.60 0.000E+00 ?(  1.843E+00 1.00E+03 9.90E+01 G  
                           296.00 3.193E-01 ?(  2.426E+00 2.24E+02 7.90E+01 G  
                          1313.00 3.051E+00 ?   6.383E+00 9.05E+01 2.10E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:51:59 AMPage 16
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193295.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Kr-85    I   1.0138E+02                                      3.92E+03             
                           513.98 1.014E+02 ?(  4.046E+02 1.17E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 EU-155      86.54       332.       -11.    -0.006   244.90  -5.582E-01   
 Nd-147      91.10       324.        -7.    -0.004   383.11  -3.736E-01   
 Gd-153      97.50       202.       -18.    -0.010   112.97  -9.404E-01   
 Np-239      99.50       205.       -18.    -0.010   112.19  -1.902E+00   
 Gd-153     103.20       128.        11.     0.006   153.28   7.527E-01   
 EU-155     105.31       315.       -17.    -0.010   148.55  -1.240E+00   
 Np-239     106.13       295.        16.     0.009   158.24   1.052E+00   
 EU-152     121.78       102.        14.     0.008   107.26   7.445E-01   
 CO-57      122.06        94.         3.     0.002   498.41   5.027E-02   
 EU-154     123.10        79.        12.     0.006   112.11   4.426E-01   
 PA-234     131.29       205.       -16.    -0.009   128.89  -1.410E+00   
 HF-181     133.02       191.       -17.    -0.009   120.12  -6.107E-01   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:51:59 AMPage 17
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193295.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CE-144     133.54       208.       -15.    -0.009   135.19  -2.205E+00   
 HF-181     136.30       235.        10.     0.006   211.95   2.837E+00   
 Tc-99m     140.51       179.       -15.    -0.009   126.28  -2.876E-01   
 U-235      143.79       194.       -10.    -0.005   202.54  -1.482E+00   
 CE-141     145.44       178.        12.     0.007   162.30   4.071E-01   
 Ba-140     162.66       108.       -10.    -0.006   150.33  -2.869E+00   
 CE-139     165.85        74.        11.     0.006   115.53   2.422E-01   
 U-235      185.72        60.        50.     0.028    30.98   1.803E+00   
 TH-229     193.51        33.        10.     0.006   104.83   4.699E+00   
 U-235      205.33        38.        10.     0.005   115.45   4.143E+00  P
 TH-229     210.85        87.       -14.    -0.008   124.20  -9.883E+00   
 Cf-251     227.00        80.       -16.    -0.009    99.74  -6.008E+00   
 TH-227     235.97       347.       -15.    -0.008   180.00  -2.853E+00   
 EU-152     244.69       300.        11.     0.006   233.71   3.414E+00   
 TH-227     256.24        70.       -15.    -0.008   106.65  -5.477E+00   
 Cd-113m    263.70        32.         9.     0.005    99.72   3.704E+03   
 Hg-203     279.20        60.         4.     0.002   277.78   1.343E-01   
 I-131      284.30        18.        18.     0.010    51.20   7.969E+00   
 TL-210     296.00       190.         9.     0.005   223.82   3.193E-01   
 PA-233     300.18       196.         9.     0.005   226.52   4.132E+00   
 BA-133     302.85       200.         9.     0.005   228.31   1.412E+00   
 Ba-140     304.85       209.         5.     0.003   430.83   3.267E+00   
 PA-233     312.01       198.         8.     0.004   255.21   6.550E-01  P
 Ir-192     316.49        37.        10.     0.005    95.00   3.362E-01   
 CR-51      320.08        47.         6.     0.003   158.79   1.935E+00  P
 La-140     328.76        29.        21.     0.011    53.74   3.181E+00   
 Cf-249     333.44        18.         8.     0.005   102.34   1.696E+00   
 Cs-136     340.57       140.       -12.    -0.007   144.11  -8.124E-01   
 EU-152     344.29       128.        -6.    -0.003   277.55  -7.138E-01   
 BA-133     356.00       155.       -13.    -0.007   142.79  -6.771E-01   
 BA-133     383.84        44.         9.     0.005   113.77   3.444E+00  P
 Cf-249     387.95        53.         9.     0.005   122.69   4.737E-01   
 SN-113     391.69        62.         6.     0.004   177.17   3.629E-01   
 SB-125     427.88        40.       -10.    -0.006   127.80  -1.314E+00   
 AG-108M    433.94        40.       -13.    -0.007    76.72  -5.600E-01  P
 PM-146     453.88        40.       -11.    -0.006    86.43  -7.228E-01  P
 SB-125     463.37        16.        13.     0.007    51.72   5.109E+00  P
 Ir-192     468.06        28.         6.     0.003   133.52   4.762E-01   
 BE-7       477.59        40.        -2.    -0.001   299.54  -9.141E-01  P
 HF-181     482.00        23.         7.     0.004    99.69   3.883E-01   
 La-140     487.02        17.         5.     0.003   154.41   5.090E-01  P
 RU-103     497.05        25.         6.     0.004   153.99   3.143E-01  P
 RH-106     511.86        53.        24.     0.014    46.85   5.520E+00   
 Kr-85      513.98        59.        10.     0.005   117.10   1.014E+02   
 Nd-147     531.00        16.        -3.    -0.002   267.36  -1.075E+00   
 Ba-140     537.26        24.         2.     0.001   484.77   3.857E-01   
 CS-134     563.24        24.         2.     0.001   484.77   1.172E+00   
 CS-134     569.32        24.         1.     0.001   700.00   3.210E-01   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:51:59 AMPage 18
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193295.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234     569.47        18.         8.     0.005    79.30   5.018E+00   
 SB-125     600.50       108.         6.     0.003   245.62   1.757E+00  P
 SB-124     602.73       114.         6.     0.004   237.24   3.408E-01   
 CS-134     604.71       121.         6.     0.004   243.36   3.444E-01   
 RU-103     610.30       127.         6.     0.004   248.73   5.914E+00   
 AG-108M    614.28       134.         7.     0.004   254.19   3.815E-01   
 PM-144     618.06       141.         6.     0.003   288.81   3.136E-01  P
 RH-106     621.92       202.       -10.    -0.006   196.83  -5.542E+00   
 SB-125     635.89        26.       -11.    -0.006    69.61  -5.479E+00   
 I-131      636.97        37.         2.     0.001   542.09   1.218E+00   
 AG-110M    657.76        20.         4.     0.002   190.60   2.060E-01   
 CS-137     661.66        42.       -15.    -0.008   113.99  -9.950E-01  P
 PM-144     696.54        22.         4.     0.002   224.47   2.558E-01   
 NB-94      702.63         9.         6.     0.003   105.79   3.715E-01  P
 SB-124     722.79        14.         7.     0.004    85.67   3.885E+00   
 AG-108M    722.94        21.         7.     0.004   101.05   4.624E-01   
 EU-154     723.36        28.         3.     0.002   281.84   8.148E-01   
 ZR-95      724.20        37.        -6.    -0.004   103.76  -8.666E-01  P
 BI-212     727.17        40.        -8.    -0.004    86.64  -6.178E+00  P
 PM-146     735.72         9.        -2.    -0.001   368.78  -4.532E-01   
 PM-146     747.16        22.        -8.    -0.004    85.00  -1.441E+00  P
 ZR-95      756.73         9.         6.     0.004   102.87   7.284E-01   
 AG-110M    763.94        32.       -11.    -0.006    78.73  -3.117E+00   
 NB-95      765.79        39.         6.     0.003   162.06   3.593E-01   
 PA-234M    766.41        23.         9.     0.005    84.31   1.884E+02   
 EU-152     778.92        14.         4.     0.002   204.63   1.984E+00   
 BI-212     785.42        28.        -5.    -0.003   126.79  -2.702E+01  P
 CS-134     795.87        26.         3.     0.002   270.21   2.103E-01  P
 CS-134     801.95        39.        -9.    -0.005   105.29  -6.684E+00   
 CO-58      810.78        20.         2.     0.001   273.49   1.576E-01  P
 La-140     815.77        35.       -10.    -0.006    86.72  -2.975E+00   
 Cs-136     818.50        37.         1.     0.001   716.32   8.122E-02   
 MN-54      834.85        19.        -4.    -0.002   163.94  -2.706E-01  P
 Co-56      846.77        33.       -14.    -0.008    45.94  -9.892E-01  P
 NB-94      871.10         0.        15.     0.008    25.82   1.058E+00   
 EU-154     873.23        21.        -5.    -0.003   133.39  -2.974E+00   
 PA-234     880.53        41.        -5.    -0.003   175.89  -6.322E+00   
 AG-110M    884.68        33.         8.     0.005   103.92   8.187E-01   
 Sc-46      889.28        56.       -12.    -0.007    92.01  -8.648E-01   
 Y-88       898.04         7.         1.     0.001   398.34   9.999E-02  P
 AG-110M    937.49        42.       -17.    -0.009    86.56  -3.614E+00   
 PA-234     946.02        28.        -9.    -0.005   129.10  -5.073E+00   
 EU-152     964.11        29.         6.     0.003   143.37   2.938E+00   
 EU-154     996.33        61.       -14.    -0.008    83.86  -1.035E+01   
 PA-234M   1001.00        75.       -14.    -0.008    75.24  -1.357E+02  P
 Co-56     1037.84         0.        16.     0.009    25.28   9.190E+00  P
 Cs-136    1048.07        12.         8.     0.005    69.10   8.451E-01   
 RH-106    1050.36        15.         6.     0.003   102.12   3.073E+01   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:51:59 AMPage 19
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193295.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-207    1063.66        10.        -1.    -0.001   299.59  -1.545E-01  P
 Ga-68     1077.40        15.         6.     0.003   147.67   1.790E+01   
 FE-59     1099.25         5.         6.     0.003    92.44   9.001E-01   
 EU-152    1112.07        32.         6.     0.003   151.91   3.504E+00  P
 ZN-65     1115.55        38.         6.     0.003   151.42   1.025E+00   
 Sc-46     1120.55        44.         1.     0.001   881.14   9.321E-02   
 CO-60     1173.24        20.         3.     0.001   389.78   2.327E-01  P
 Co-56     1238.28        32.        -3.    -0.002   432.48  -4.301E-01   
 NA-22     1274.53         5.         6.     0.004    64.94   6.168E-01   
 EU-154    1274.54        12.         3.     0.002   155.86   9.140E-01   
 TL-210    1313.00         5.         6.     0.004    90.55   3.051E+00   
 AG-110M   1384.30         5.         2.     0.001   324.35   7.138E-01   
 EU-152    1408.00         0.         8.     0.004    35.36   4.019E+00   
 Y-88      1836.06         6.        -4.    -0.002    97.12  -5.688E-01  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -9.1413E-01   -9.1414E-01    2.995E+02%                1.31E+01
 NA-22  #A    6.1681E-01    6.1681E-01    6.494E+01%                1.31E+00
 K-40         2.1852E+02    2.1852E+02    6.926E+00%                1.08E+01
 Sc-46  #A   -8.6478E-01   -8.6478E-01    9.201E+01%                2.68E+00
 CR-51  #A    1.9349E+00    1.9349E+00    1.588E+02%                1.06E+01
 MN-54  #A   -2.7065E-01   -2.7065E-01    1.639E+02%                1.57E+00
 FE-59  #A    9.0011E-01    9.0011E-01    9.244E+01%                1.99E+00
 Co-56  #A   -9.8921E-01   -9.8921E-01    4.594E+01%                2.03E+00
 CO-57  #A    5.0272E-02    5.0272E-02    4.984E+02%                8.69E-01
 CO-58  #A    1.5759E-01    1.5759E-01    2.735E+02%                1.56E+00
 CO-60  #A    9.7276E-02    9.7276E-02    3.898E+02%                1.86E+00
 ZN-65  #A    1.0245E+00    1.0245E+00    1.514E+02%                5.39E+00
 NB-94  #A    7.1837E-01    7.1837E-01    2.582E+01%                9.95E-01
 ZR-95  #A    7.2842E-01    7.2843E-01    1.029E+02%                1.89E+00
 NB-95  #A    3.5925E-01    3.5925E-01    1.621E+02%                2.02E+00
 RU-103 #A    3.1432E-01    3.1432E-01    1.540E+02%                1.25E+00
 RH-106 #A   -6.1663E-01   -6.1663E-01    1.021E+02%                3.69E+01
 AG-108M#A   -5.6002E-01   -5.6002E-01    7.672E+01%                1.40E+00
 AG-110M#A    7.9241E-01    7.9241E-01    1.039E+02%                2.91E+00
 SN-113 #A    3.6285E-01    3.6285E-01    1.772E+02%                2.22E+00
 SB-124 #A    6.9205E-01    6.9205E-01    8.567E+01%                2.77E+00
 SB-125 #A    7.9356E-01    7.9356E-01    5.172E+01%                4.23E+00
 I-131  #A    5.8298E-01    5.8300E-01    5.120E+01%                1.29E+00
 Gd-153 #A   -2.2789E-01   -2.2789E-01    9.521E+01%                3.56E+00
 Ga-68  #A    1.7795E+01    1.7895E+01    1.477E+02%                6.19E+01
 Tc-99m #A   -2.8731E-01   -2.8762E-01    1.263E+02%                1.22E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:51:59 AMPage 20
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193295.An1             
                                                                                 
 BA-133 #A   -2.0080E-01   -2.0080E-01    1.346E+02%                3.27E+00
 CS-134 #A    3.2064E-01    3.2064E-01    2.315E+02%                2.03E+00
 CS-137 #A   -9.9503E-01   -9.9503E-01    1.140E+02%                2.17E+00
 CE-139 #A    2.4216E-01    2.4216E-01    1.155E+02%                9.50E-01
 Ba-140 #A    8.1662E-01    8.1664E-01    3.243E+02%                4.93E+00
 La-140 #A    5.3078E-01    5.3080E-01    5.374E+01%                9.06E-01
 CE-141 #A    4.0705E-01    4.0705E-01    1.623E+02%                2.23E+00
 CE-144 #A   -2.2052E+00   -2.2052E+00    1.352E+02%                1.00E+01
 PM-144 #A    2.8472E-01    2.8472E-01    1.829E+02%                1.44E+00
 EU-152 #A    2.1143E+00    2.1143E+00    7.788E+01%                2.69E+00
 EU-154 #A    6.9326E-01    6.9326E-01    1.121E+02%                1.68E+00
 EU-155 #A   -1.2401E+00   -1.2401E+00    1.486E+02%                6.19E+00
 HF-181 #A    5.5424E-01    5.5424E-01    9.969E+01%                1.33E+00
 Ta-182 #A    1.4954E+00    1.4954E+00    1.453E+02%                7.55E+00
 Hg-203 #A    1.3426E-01    1.3426E-01    2.778E+02%                1.30E+00
 TL-208       3.5672E+00    3.5672E+00    1.302E+01%                4.39E-01
 PM-146 #A   -7.2285E-01   -7.2285E-01    8.643E+01%                2.03E+00
 Y-88   #A   -5.6878E-01   -5.6878E-01    9.712E+01%                1.91E+00
 Cd-113m#A    3.7041E+03    3.7041E+03    9.972E+01%                1.26E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.76E+01
 Cf-251 #A   -3.6619E-02   -3.6619E-02    4.252E+03%                4.37E+00
 Cf-249 #A    7.0622E-01    7.0622E-01    7.989E+01%                1.99E+00
 Sn-126 #A   -3.5730E+00   -3.5730E+00    1.082E+02%                1.30E+01
 PB-210 #A    2.4014E+01    2.4014E+01    4.016E+01%                2.49E+01
 PB-212       6.8053E+00    6.8053E+00    1.112E+01%                1.60E+00
 PB-214       6.7627E+00    6.7627E+00    1.542E+01%                2.77E+00
 BI-207 #A   -1.5455E-01   -1.5455E-01    2.996E+02%                1.98E+00
 BI-212 #A   -6.1777E+00   -6.1777E+00    8.664E+01%                2.57E+01
 U-235  #A    2.8241E-01    2.8241E-01    1.154E+02%                1.02E+01
 BI-214       7.0849E+00    7.0849E+00    1.892E+01%                2.76E+00
 BI-210M#A   -3.7080E-02   -3.7080E-02    1.341E+03%                1.77E+00
 AC-228 #A    4.7602E+00    4.7602E+00    1.953E+01%                6.44E+00
 TH-227 #A   -5.4769E+00   -5.4769E+00    1.066E+02%                1.51E+01
 TH-229 #A    4.6991E+00    4.6991E+00    1.048E+02%                1.36E+01
 TH-234  A    8.3014E+00    8.3014E+00    4.345E+01%                1.18E+01
 PA-231  A    8.9767E+00    8.9767E+00    2.234E+02%                6.81E+01
 PA-233 #A    1.1658E+00    1.1658E+00    1.706E+02%                5.68E+00
 PA-234 #A    6.0217E-01    6.0217E-01    7.566E+01%                6.11E+00
 PA-234M#A   -1.3566E+02   -1.3566E+02    7.524E+01%                4.08E+02
 AM-241 #A    4.2201E-01    4.2201E-01    2.573E+02%                3.15E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.18E+01
 Ir-192 #A    3.8843E-01    3.8843E-01    8.193E+01%                1.08E+00
 Cs-136 #A    4.2073E-01    4.2074E-01    6.910E+01%                2.08E+00
 Np-239 #A    1.0514E+00    1.0515E+00    1.582E+02%                5.60E+00
 Nd-147 #A   -1.0749E+00   -1.0749E+00    2.674E+02%                7.65E+00
 TL-210 #A    1.4173E-01    1.4173E-01    2.238E+02%                1.84E+00
 Kr-85  #A    1.0138E+02    1.0138E+02    1.171E+02%                4.05E+02
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:51:59 AMPage 21
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193295.An1             
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.8 keV)     2.751E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.8 keV) 2.7505338E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20193750 
-----------------------------------------------------------------------------                      
   Sample Description: 452318_Gamma_160-36453-B-8-B 
             Detector: Detector # 9       
             Batch ID: 452318                 
    Work Order Number: Gamma   
           Lot Number: 160-36453-B-8-B
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2019 04:46       Live Time: 1800   sec
     Acquisition Time: 12/18/2019 04:46:40    Real Time: 1802   sec
        Analysis Time: 12/18/2019 05:16       Dead Time: 0.09   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 9_2019-12-07_1444.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -2.180E+00          152.7     3.329E+00    3.331E+00    1.134E+01
NA-22      2.894E-01           93.9     2.719E-01    2.723E-01    9.397E-01
K-40       2.036E+02            5.2     1.065E+01    1.489E+01    8.406E+00
Sc-46      2.058E-01           97.7     2.011E-01    2.014E-01    1.451E+00
CR-51     -2.354E-01          927.7     2.184E+00    2.184E+00    1.668E+01
MN-54     -2.332E-01          114.3     2.666E-01    2.669E-01    1.114E+00
FE-59      7.328E-01           88.3     6.468E-01    6.478E-01    1.731E+00
Co-56      2.964E-01           94.5     2.802E-01    2.806E-01    6.555E-01
CO-57      2.483E-01           90.1     2.237E-01    2.241E-01    7.477E-01
CO-58     -5.525E-01           81.2     4.487E-01    4.496E-01    1.501E+00
CO-60      2.795E-01           99.9     2.792E-01    2.795E-01    7.304E-01
ZN-65     -1.182E+00          102.7     1.214E+00    1.216E+00    4.098E+00
NB-94      2.315E-01          111.8     2.589E-01    2.592E-01    8.912E-01
ZR-95     -4.990E-01          187.7     9.367E-01    9.371E-01    2.119E+00
NB-95      5.159E-01           78.7     4.060E-01    4.069E-01    1.357E+00
RU-103     7.290E-02          426.0     3.106E-01    3.106E-01    7.757E-01
RH-106    -3.689E-01          696.3     2.569E+00    2.569E+00    9.194E+00
AG-108M   -1.494E-01          248.7     3.716E-01    3.716E-01    9.042E-01
AG-110M    3.717E-01          137.5     5.111E-01    5.115E-01    1.926E+00
SN-113     4.970E-01          104.2     5.176E-01    5.182E-01    1.742E+00
SB-124     3.037E-01          191.7     5.821E-01    5.823E-01    1.972E+00
SB-125     5.323E-01          186.8     9.945E-01    9.948E-01    2.736E+00
I-131      9.746E-02          328.5     3.202E-01    3.202E-01    8.192E-01
Gd-153    -1.004E+00          163.2     1.639E+00    1.640E+00    5.460E+00
Ga-68      1.583E+00          914.7     1.448E+01    1.448E+01    3.379E+01
Tc-99m    -2.856E-01          141.5     4.043E-01    4.046E-01    1.351E+00
BA-133    -7.889E-02          821.2     6.478E-01    6.479E-01    2.214E+00
CS-134     3.177E-01          173.2     5.501E-01    5.504E-01    1.430E+00
CS-137    -2.161E-01          200.0     4.323E-01    4.324E-01    1.492E+00
CE-139    -4.701E-02          547.2     2.572E-01    2.572E-01    8.891E-01
Ba-140     1.423E-01           95.9     1.365E-01    1.367E-01    3.093E+00
La-140     4.457E-01           86.7     3.864E-01    3.871E-01    9.070E-01
CE-141     2.820E-01          196.7     5.546E-01    5.548E-01    1.870E+00
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CE-144    -1.638E+00          196.8     3.224E+00    3.225E+00    1.080E+01
PM-144     2.626E-01           85.7     2.249E-01    2.254E-01    7.923E-01
EU-152     1.253E-02           90.3     1.131E-02    1.133E-02    2.498E+00
EU-154     9.329E-01           69.4     6.478E-01    6.497E-01    1.542E+00
EU-155    -7.136E-02          104.2     7.433E-02    7.443E-02    7.842E+00
HF-181     5.978E-01           85.0     5.082E-01    5.092E-01    1.255E+00
Ta-182     2.016E+00           76.3     1.539E+00    1.542E+00    5.654E+00
Hg-203    -3.425E-03         7562.4     2.590E-01    2.590E-01    9.082E-01
TL-208     2.695E+00           13.7     3.696E-01    3.951E-01    6.352E-01
PM-146     2.351E-01          214.3     5.038E-01    5.040E-01    8.834E-01
Y-88       9.773E-02          176.1     1.721E-01    1.722E-01    5.109E-01
Cd-113m    8.845E+01         4585.9     4.056E+03    4.056E+03    1.408E+04
Cd-109    -8.041E+00          121.2     9.749E+00    9.759E+00    3.251E+01
Cf-251    -9.579E-02         1372.7     1.315E+00    1.315E+00    3.464E+00
Cf-249     1.912E-01          170.4     3.259E-01    3.260E-01    1.902E+00
Sn-126    -1.562E-01         2255.9     3.523E+00    3.523E+00    1.199E+01
PB-210    -1.125E+01           49.8     5.605E+00    5.644E+00    3.901E+01
PB-212     7.496E+00            8.5     6.353E-01    7.992E-01    1.344E+00
PB-214     7.440E+00            8.5     6.354E-01    7.438E-01    1.303E+00
BI-207    -1.583E-01          444.4     7.033E-01    7.034E-01    1.589E+00
BI-212     1.048E+01           26.8     2.812E+00    2.864E+00    5.732E+00
U-235     -2.288E+00          144.2     3.300E+00    3.302E+00    1.103E+01
BI-214     6.009E+00           12.7     7.651E-01    8.264E-01    1.549E+00
BI-210M   -1.523E-01          389.2     5.927E-01    5.928E-01    1.428E+00
AC-228     8.114E+00           15.7     1.270E+00    1.336E+00    2.024E+00
TH-227     1.802E+00          171.2     3.085E+00    3.087E+00    9.667E+00
TH-229     2.946E+00          209.6     6.174E+00    6.178E+00    1.532E+01
TH-234     8.343E+00           33.9     2.828E+00    2.866E+00    8.040E+00
PA-231     0.000E+00         1.#INF     3.542E+00    3.542E+00    5.579E+01
PA-233     0.000E+00         1.#INF     4.326E-01    4.326E-01    4.558E+00
PA-234     1.368E+00           64.7     8.847E-01    8.875E-01    6.382E+00
PA-234M    2.944E+01           76.0     2.237E+01    2.242E+01    1.701E+02
AM-241     8.533E-01          116.0     9.900E-01    9.910E-01    3.316E+00
Np-237     2.000E+00          121.1     2.423E+00    2.425E+00    8.096E+00
Ir-192     1.486E-01          136.1     2.023E-01    2.024E-01    1.904E+00
Cs-136     4.828E-01           57.8     2.793E-01    2.807E-01    1.192E+00
Np-239    -1.328E+00          167.3     2.221E+00    2.222E+00    7.398E+00
Nd-147     3.343E-01          515.8     1.724E+00    1.724E+00    4.436E+00
TL-210     2.921E-01           88.2     2.577E-01    2.583E-01    8.766E-01
Kr-85      0.000E+00         1.#INF     5.922E+00    5.922E+00    3.233E+02
-----------------------------------------------------------------------------
Total      3.941E+02

      Analyst: Justin Banner
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:16:54 AMPage  1
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193750.An1             
                                                                                 
 Sample description                                             
      452318_Gamma_160-36453-B-8-B                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20193750.An1

 Acquisition information
        Start time:                 12/18/2019 4:46:40 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.09 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N09363993                                                 
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:16:54 AMPage  2
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193750.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2019 4:46:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2019-12-07_1444.PBC
                                                 12/7/2019 2:44:35 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   24 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1563

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    50.14       12. 171.21   1.00  2.900E-02    50.14   8.000    PBC<MDA TH227 
    59.54       20. 116.02   1.01  3.659E-02    59.54  35.900    PBC<MDA AM241 
    62.25       20. 117.57   1.01  3.921E-02    63.29   3.810    PBC<MDA TH234 
    74.71       96.  19.19   1.03  4.568E-02
    77.27      166.  11.67   1.03  4.682E-02
    80.99        7. 518.50   1.03  4.830E-02    80.99  34.060    PBC<MDA BA133 
    86.49       24. 121.13   1.04  5.008E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  8.532E-01 EU155 
                                                86.94   9.040  2.891E+00 Sn126 
    86.54       24. 124.58   1.04  5.010E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  8.532E-01 EU155 
                                                86.94   9.040  2.891E+00 Sn126 
    86.94       14. 210.80   1.04  5.021E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  5.151E-01 EU155 
                                                86.94   9.040  1.745E+00 Sn126 
    93.09       46.  33.89   1.21  5.156E-02    92.59   5.584  8.898E+00 TH234 
                                                93.35   5.561    PBC<MDA AC228 
   122.06       20.  90.11   1.07  5.303E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  2.483E-01 CO57  
   145.44       12. 196.65   1.09  5.012E-02   145.44  48.200    PBC<MDA CE141 
   162.66       17. 102.10   1.11  4.690E-02   162.66   6.220    PBC<MDA Ba140 
   185.72       82.  20.60   1.13  4.403E-02   185.72  54.000  1.924E+00 U235  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:16:54 AMPage  3
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193750.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   192.86       10. 209.60   1.14  4.287E-02   193.51   4.400    PBC<MDA TH229 
   235.97       15. 192.43   1.18  3.760E-02   235.97  12.300    PBC<MDA TH227 
   238.47      222.  10.03   1.35  3.734E-02   238.63  43.300  7.644E+00 PB212 
   241.96       58.  21.87   1.18  3.697E-02   242.00   7.430  1.183E+01 PB214 
   244.69       16. 188.53   1.18  3.670E-02   244.69   7.580    PBC<MDA EU152 
   256.24        2. 856.35   1.20  3.558E-02   256.24   7.000    PBC<MDA TH227 
   277.13       14.  86.32   1.21  3.372E-02   277.28   6.310    PBC<MDA TL208 
   295.06       92.  14.74   0.82  3.232E-02   295.09  19.300  8.208E+00 PB214 
                                               296.00  79.000  2.010E+00 TL210 
   333.44        8. 170.41   1.27  2.970E-02   333.44  15.510    PBC<MDA Cf249 
   338.32       10. 193.35   1.27  2.940E-02   338.32  12.010    PBC<MDA AC228 
   340.57       15. 135.48   1.27  2.927E-02   340.57  46.900    PBC<MDA Cs136 
   345.83       15. 135.06   1.28  2.896E-02   345.83  15.070    PBC<MDA HF181 
   351.70      141.  10.44   1.24  2.862E-02   351.93  37.600  7.266E+00 PB214 
   364.48        4. 328.51   1.29  2.791E-02   364.48  81.700    PBC<MDA I131  
   391.69       15. 104.15   1.32  2.653E-02   391.69  64.000    PBC<MDA SN113 
   453.88        3. 349.98   1.37  2.388E-02   453.88  65.000    PBC<MDA PM146 
   468.06        9. 136.15   1.38  2.335E-02   468.06  51.750    PBC<MDA Ir192 
   482.00       12. 103.32   1.40  2.286E-02   482.00  80.500    PBC<MDA HF181 
   497.05        3. 426.01   1.41  2.236E-02   497.05  90.900    PBC<MDA RU103 
   511.86       68.  19.73   2.67  2.188E-02   511.86  20.000  8.632E+00 RH106 
   531.00        2. 515.75   1.44  2.130E-02   531.00  13.000    PBC<MDA Nd147 
   563.81        2. 524.93   1.47  2.040E-02   563.24   8.350    PBC<MDA CS134 
   568.91        2. 173.17   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  5.960E-01 PA234 
   569.16        2. 250.59   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  8.188E-01 PA234 
                                               569.70  97.740  6.871E-02 BI207 
   583.14       79.  13.71   1.12  1.988E-02   583.02  84.500  2.627E+00 TL208 
   600.50       10. 186.84   1.50  1.946E-02   600.50  17.860    PBC<MDA SB125 
   602.73       10. 191.67   1.50  1.940E-02   602.73  98.260    PBC<MDA SB124 
   604.70       10. 193.91   1.50  1.936E-02   604.71  97.620    PBC<MDA CS134 
   609.30       93.  12.73   1.50  1.925E-02   609.31  46.090  5.802E+00 BI214 
   610.30       10. 205.16   1.51  1.922E-02   610.30   5.750    PBC<MDA RU103 
   618.06        9. 148.25   1.51  1.904E-02   618.06  99.100    PBC<MDA PM144 
   696.54        8.  85.83   1.58  1.741E-02   696.54  99.000    PBC<MDA PM144 
   702.63        7. 111.83   1.58  1.730E-02   702.63  97.900    PBC<MDA NB94  
   726.72       24.  26.84   1.56  1.686E-02   727.17   7.550  1.048E+01 BI212 
   735.72        4. 247.31   1.61  1.671E-02   735.72  22.500    PBC<MDA PM146 
   765.79       15.  78.71   1.63  1.621E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.752E+02 PA234M
   766.41       10.  75.97   1.63  1.620E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.147E+02 PA234M
   784.49        8.  92.78   1.65  1.590E-02   785.42   1.280    PBC<MDA BI212 
   795.47        5. 198.09   1.66  1.574E-02   795.87  85.530    PBC<MDA CS134 
   799.60        8.  88.24   1.66  1.568E-02   799.60  98.960    PBC<MDA TL210 
   801.55        3. 356.82   1.66  1.565E-02   801.95   8.690    PBC<MDA CS134 
   815.77       13.  86.70   1.67  1.544E-02   815.77  23.280    PBC<MDA La140 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:16:54 AMPage  4
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193750.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   818.50       12.  84.31   1.67  1.540E-02   818.50 100.000    PBC<MDA Cs136 
   846.77        8.  94.52   1.70  1.501E-02   846.77  99.935    PBC<MDA Co56  
   873.23       10.  72.17   1.72  1.465E-02   873.23  12.270    PBC<MDA EU154 
   880.53       10.  84.61   1.72  1.456E-02   880.53   6.000    PBC<MDA PA234 
   883.63       10.  93.91   1.72  1.453E-02   883.24   9.600    PBC<MDA PA234 
   884.68        3. 321.94   1.73  1.451E-02   884.68  72.680    PBC<MDA AG110M
   898.04        5. 176.07   1.74  1.434E-02   898.04  93.700    PBC<MDA Y88   
   910.98       60.  15.66   1.75  1.418E-02   911.07  29.000  8.114E+00 AC228 
   945.43       10.  90.83   1.77  1.377E-02   946.02  13.400    PBC<MDA PA234 
   968.97       11.  88.23   1.79  1.352E-02   968.97  17.460    PBC<MDA AC228 
  1004.77        9.  89.58   1.82  1.314E-02  1004.77  18.010    PBC<MDA EU154 
  1048.07        9.  68.19   1.85  1.271E-02  1048.07  80.000    PBC<MDA Cs136 
  1077.40        1. 914.69   1.87  1.244E-02  1077.40   3.300    PBC<MDA Ga68  
  1099.25       10.  99.92   1.89  1.224E-02  1099.25  56.500    PBC<MDA FE59  
  1120.38       12. 115.33   1.90  1.206E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1120.55        9.  97.71   1.90  1.206E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  4.308E-01 Sc46  
                                              1121.30  34.900  1.235E+00 Ta182 
  1120.77       10. 125.23   1.90  1.205E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  4.627E-01 Sc46  
                                              1121.30  34.900  1.326E+00 Ta182 
  1173.24        8.  99.88   1.94  1.163E-02  1173.24  99.900    PBC<MDA CO60  
  1189.05       12.  87.35   1.95  1.150E-02  1189.05  16.200    PBC<MDA Ta182 
  1274.53        6.  93.93   2.01  1.088E-02  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  8.220E-01 EU154 
  1291.60        6. 145.52   2.02  1.077E-02  1291.60  43.200    PBC<MDA FE59  
  1332.50        3. 176.21   2.05  1.050E-02  1332.50  99.980    PBC<MDA CO60  
  1384.30        4. 137.50   2.08  1.018E-02  1384.30  24.290    PBC<MDA AG110M
  1408.00        2. 248.05   2.10  1.004E-02  1408.00  21.005    PBC<MDA EU152 
  1460.66      381.   5.23   2.19  9.749E-03  1460.83  10.670  2.036E+02 K40   
  1596.21        1. 600.00   2.22  9.069E-03  1596.21  95.400    PBC<MDA La140 
  1763.38       15.  31.27   2.31  8.350E-03  1764.49  15.400  6.628E+00 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.43    74.69       123.        96. 2.108E+03   19.19   1.025  -       D
   308.70    77.26       105.       166. 3.554E+03   11.67   1.027  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:16:54 AMPage  5
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193750.An1             
                                                                                 

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.80    46.54       253.       -22.    -0.012    49.81   0.998s
 TH-227    200.20    50.14       213.        12.     0.007   171.21   1.001s
 AM-241    237.77    59.54       264.        20.     0.011   116.02   1.010s
 TH-234    252.77    63.29       273.        20.     0.011   117.57   1.014 
 BA-133    323.56    80.99       639.         7.     0.004   518.50   1.031s
 Np-237    345.55    86.49       398.        24.     0.013   121.13   1.036s
 EU-155    345.76    86.54       421.        24.     0.013   124.58   1.036s
 Sn-126    347.35    86.94       445.        14.     0.008   210.80   1.037s
 Sn-126    349.87    87.57       459.         0.     0.000  1000.00   1.037s
 Cd-109    351.75    88.04       550.       -28.    -0.015   121.24   1.038s
 Nd-147    363.99    91.10       523.       -28.    -0.015   117.91   1.041 
 TH-234    371.94    93.09        70.        46.     0.026    33.89   1.214 
 AC-228    372.98    93.35      1090.       -29.    -0.016    53.96   1.043 
 Gd-153    389.58    97.50      1061.       -28.    -0.016   163.19   1.047s
 Np-239    397.58    99.50      1041.       -28.    -0.016   161.40   1.049s
 Gd-153    412.37   103.20      1070.       -29.    -0.016   163.04   1.052s
 Np-239    414.37   103.70      1098.       -29.    -0.016   165.10   1.053s
 EU-155    420.82   105.31      1127.       -29.    -0.016   166.94   1.054s
 Np-239    424.09   106.13      1152.       -29.    -0.016   167.29   1.055s
 EU-152    486.67   121.78       197.       -23.    -0.013    90.31   1.070 
 CO-57     487.80   122.06       157.        20.     0.011    90.11   1.070s
 EU-154    491.95   123.10       151.       -10.    -0.006   173.69   1.071s
 PA-234    524.72   131.29       509.       -22.    -0.012   143.39   1.079s
 HF-181    531.64   133.02       521.       -23.    -0.013   144.83   1.081s
 CE-144    533.69   133.54       549.       -17.    -0.009   196.82   1.081s
 Tc-99m    561.57   140.51       504.       -23.    -0.013   141.54   1.088s
 U-235     574.67   143.79       527.       -23.    -0.013   144.22   1.091s
 CE-141    581.29   145.44       285.        12.     0.007   196.65   1.092s
 Ba-140    650.15   162.66       144.        17.     0.010   102.10   1.108s
 U-235     653.03   163.38       149.       -20.    -0.011    88.91   1.109s
 CE-139    662.92   165.85       154.        -3.    -0.002   547.15   1.111s
 U-235     742.37   185.72        59.        82.     0.046    20.60   1.130s
 TH-229    773.52   193.51       112.        10.     0.006   209.60   1.137s
 U-235     820.80   205.33       112.        -8.    -0.005   212.59   1.148s
 Cf-251    907.45   227.00       108.       -19.    -0.011   109.52   1.168s
 TH-227    943.33   235.97       426.        15.     0.009   192.43   1.176s
 PB-212    953.97   238.63        61.       218.     0.121     8.48   1.179D
 PB-214    967.43   242.00        53.        58.     0.032    21.87   1.182D
 EU-152    978.21   244.69       444.        16.     0.009   188.53   1.185s
 TH-227   1024.39   256.24        76.         2.     0.001   856.35   1.195s
 BI-210M  1062.75   265.83        81.        -5.    -0.003   389.23   1.204s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:16:54 AMPage  6
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193750.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   1108.55   277.28        64.        14.     0.008    86.32   1.215s
 I-131    1136.61   284.30        64.        -8.    -0.004   198.96   1.221s
 PB-214   1179.77   295.09        26.        87.     0.049    13.52   1.230D
 TL-210   1183.41   296.00       406.       -16.    -0.009   179.71   1.231 
 PB-212   1199.52   300.03       371.        -5.    -0.003   497.86   1.235s
 PA-231   1199.68   300.07       366.         0.     0.000  1000.00   1.235s
 PA-233   1200.12   300.18       366.         0.     0.000  1000.00   1.235s
 PA-231   1210.00   302.65       366.         0.     0.000  1000.00   1.237 
 BA-133   1210.81   302.85       366.         0.     0.000  1000.00   1.238 
 Ba-140   1218.80   304.85       366.         0.     0.000  1000.00   1.240s
 BI-210M  1218.99   304.90       366.         0.     0.000  1000.00   1.240s
 Ir-192   1233.16   308.44       366.         0.     0.000  1000.00   1.243s
 PA-233   1247.44   312.01       366.         0.     0.000  1000.00   1.246s
 Ir-192   1265.35   316.49       366.         0.     0.000  1000.00   1.250s
 CR-51    1279.73   320.08       360.        -1.    -0.001   927.73   1.253s
 La-140   1314.43   328.76        88.        -4.    -0.002   381.73   1.261s
 Cf-249   1333.15   333.44        97.         8.     0.005   170.41   1.265s
 AC-228   1352.66   338.32       180.        10.     0.006   193.35   1.270 
 Cs-136   1361.66   340.57       190.        15.     0.008   135.48   1.272s
 EU-152   1376.53   344.29       239.       -14.    -0.008   153.53   1.275s
 HF-181   1382.70   345.83       190.        15.     0.008   135.06   1.276s
 PB-214   1406.19   351.70        23.       141.     0.078    10.44   1.239 
 BA-133   1423.37   356.00       210.        -2.    -0.001   821.22   1.285s
 I-131    1457.31   364.48        44.         4.     0.002   328.51   1.293s
 BA-133   1534.73   383.84       140.       -13.    -0.007   131.67   1.310s
 Cf-249   1551.17   387.95       153.         0.     0.000  1000.00   1.314s
 SN-113   1566.12   391.69       118.        15.     0.008   104.15   1.317s
 SB-125   1710.86   427.88        52.        -2.    -0.001   739.37   1.349s
 AG-108M  1735.10   433.94        52.        -6.    -0.003   248.70   1.354s
 PM-146   1814.87   453.88        22.         3.     0.002   349.98   1.372s
 Ir-192   1871.59   468.06        31.         9.     0.005   136.15   1.384s
 BE-7     1909.73   477.60       100.       -10.    -0.005   152.72   1.392s
 HF-181   1927.34   482.00        70.        12.     0.007   103.32   1.396s
 La-140   1947.43   487.02       107.       -15.    -0.009    62.87   1.400 
 RU-103   1987.56   497.05        30.         3.     0.001   426.01   1.409s
 RH-106   2046.81   511.86        56.        68.     0.038    19.73   2.672 
 Kr-85    2055.27   513.98       124.         0.     0.000  1000.00   1.424s
 Nd-147   2123.35   531.00        17.         2.     0.001   515.75   1.438s
 Ba-140   2148.39   537.26        31.        -6.    -0.003   162.46   1.444 
 CS-134   2252.30   563.24        29.         2.     0.001   524.93   1.466s
 CS-134   2276.64   569.32        19.         2.     0.001   173.17   1.471A
 PA-234   2277.24   569.47        27.         2.     0.001   250.59   1.471D
 BI-207   2278.16   569.70        37.        -8.    -0.005   109.33   1.471s
 TL-208   2331.93   583.14        13.        79.     0.044    13.71   1.123s
 SB-125   2401.36   600.50       184.        10.     0.006   186.84   1.497s
 SB-124   2410.29   602.73       194.        10.     0.006   191.67   1.499s
 CS-134   2418.21   604.71       199.        10.     0.006   193.91   1.500s
 BI-214   2436.61   609.31        22.        93.     0.051    12.73   1.504D
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:16:54 AMPage  7
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193750.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RU-103   2440.56   610.30       210.        10.     0.006   205.16   1.505s
 PM-144   2471.62   618.06        77.         9.     0.005   148.25   1.512s
 RH-106   2487.04   621.92        37.        -1.    -0.001   696.34   1.515s
 SB-125   2542.94   635.89        74.       -19.    -0.011    67.42   1.526s
 I-131    2547.28   636.97        83.        -8.    -0.004   167.81   1.527s
 AG-110M  2630.43   657.76        60.        -3.    -0.002   369.68   1.544s
 CS-137   2646.03   661.66        69.        -6.    -0.003   200.00   1.548 
 PM-144   2785.58   696.54        22.         8.     0.005    85.83   1.576s
 NB-94    2809.93   702.63        28.         7.     0.004   111.83   1.581s
 SB-124   2890.57   722.79        63.        -3.    -0.002   359.36   1.598s
 AG-108M  2891.17   722.94        60.         0.     0.000  1000.00   1.598s
 EU-154   2892.86   723.36        60.         0.     0.000  1000.00   1.598s
 ZR-95    2896.22   724.20        66.       -12.    -0.007    97.63   1.599s
 BI-212   2906.29   726.72         5.        24.     0.013    26.84   1.555 
 PM-146   2942.31   735.72        24.         4.     0.002   247.31   1.608s
 PM-146   2988.08   747.16        23.        -2.    -0.001   443.51   1.617s
 ZR-95    3026.36   756.73        45.        -8.    -0.004   187.71   1.625s
 AG-110M  3055.23   763.94        72.       -18.    -0.010    70.71   1.631s
 NB-95    3062.61   765.79        62.        15.     0.008    78.71   1.632s
 PA-234M  3065.10   766.41        23.        10.     0.005    75.97   1.633s
 EU-152   3115.14   778.92        25.        -3.    -0.002   370.93   1.643s
 BI-212   3141.15   785.42        22.         8.     0.004    92.78   1.648s
 CS-134   3182.96   795.87        47.         5.     0.003   198.09   1.656s
 TL-210   3197.88   799.60        22.         8.     0.005    88.24   1.659s
 CS-134   3207.29   801.95        49.         3.     0.002   356.82   1.661s
 CO-58    3242.59   810.78        70.       -15.    -0.009    81.22   1.668s
 La-140   3262.58   815.77        57.        13.     0.007    86.70   1.672s
 Cs-136   3273.50   818.50        42.        12.     0.006    84.31   1.674s
 MN-54    3338.91   834.85        35.        -6.    -0.004   114.30   1.687s
 Co-56    3386.61   846.77        10.         8.     0.004    94.52   1.696s
 NB-94    3483.94   871.10        32.        -4.    -0.002   223.24   1.715s
 EU-154   3492.47   873.23        23.        10.     0.006    72.17   1.717s
 PA-234   3521.68   880.53        33.        10.     0.006    84.61   1.722s
 PA-234   3532.53   883.24        42.        10.     0.006    93.91   1.724s
 AG-110M  3538.30   884.68        53.         3.     0.002   321.94   1.725s
 Y-88     3591.74   898.04        15.         5.     0.003   176.07   1.736s
 AC-228   3643.88   911.07         7.        60.     0.033    15.66   1.746s
 AG-110M  3749.60   937.49        55.       -20.    -0.011    83.06   1.766s
 PA-234   3783.72   946.02        15.        10.     0.006    90.83   1.772s
 EU-152   3856.11   964.11        48.       -13.    -0.007   124.27   1.786s
 AC-228   3875.56   968.97        39.        11.     0.006    88.23   1.790 
 EU-154   3985.03   996.33        43.        -2.    -0.001   559.64   1.810s
 EU-154   4018.82  1004.77        11.         9.     0.005    89.58   1.816s
 Co-56    4151.13  1037.84        21.        -5.    -0.003   201.56   1.841s
 Cs-136   4192.07  1048.07        15.         9.     0.005    68.19   1.848s
 RH-106   4201.23  1050.36        30.        -2.    -0.001   489.98   1.850s
 BI-207   4254.46  1063.66        27.        -3.    -0.001   444.41   1.860s
 Ga-68    4309.44  1077.40        16.         1.     0.001   914.69   1.870s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:16:54 AMPage  8
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193750.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 FE-59    4396.88  1099.25        16.        10.     0.005    99.92   1.886s
 EU-152   4448.20  1112.07        99.       -16.    -0.009    90.73   1.895s
 ZN-65    4462.09  1115.55        83.       -13.    -0.007   102.70   1.897s
 BI-214   4481.06  1120.29        87.        12.     0.007   115.33   1.901s
 Sc-46    4482.12  1120.55        37.         9.     0.005    97.71   1.901s
 Ta-182   4485.12  1121.30        74.        10.     0.006   125.23   1.901s
 CO-60    4692.96  1173.24        11.         8.     0.004    99.88   1.938s
 Ta-182   4756.25  1189.05        17.        12.     0.007    87.35   1.949 
 Ta-182   4885.75  1221.41        51.       -16.    -0.009   107.62   1.972s
 Co-56    4953.27  1238.28        40.        -4.    -0.002   209.25   1.984s
 NA-22    5098.35  1274.53        11.         6.     0.003    93.93   2.008s
 EU-154   5098.39  1274.54        17.         0.     0.000  1000.00   2.008s
 FE-59    5166.65  1291.60        11.         6.     0.003   145.52   2.020s
 TL-210   5252.32  1313.00        34.       -17.    -0.010    82.46   2.034s
 CO-60    5330.37  1332.50         6.         3.     0.002   176.21   2.047s
 AG-110M  5537.69  1384.30         6.         4.     0.002   137.50   2.082s
 EU-152   5632.56  1408.00         6.         2.     0.001   248.05   2.097s
 K-40     5843.33  1460.66         8.       381.     0.212     5.23   2.192 
 La-140   6385.95  1596.21         6.         1.     0.001   600.00   2.215s
 SB-124   6765.35  1690.98         0.         0.     0.000  1000.00   2.272s
 BI-214   7059.65  1764.49         4.        15.     0.009    31.27   2.314s
 Co-56    7087.11  1771.35        19.         0.     0.000  1000.00   2.318s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -2.1800E+00                                      5.31E+01             
                           477.60-2.180E+00  (  1.134E+01 1.53E+02 1.05E+01 G  
 
NA-22    C   2.8943E-01                                      9.50E+02             
                          1274.53 2.894E-01 ?(  9.397E-01 9.39E+01 9.99E+01 G  
 
K-40     N   2.0359E+02                                      4.66E+11             
                          1460.83 2.036E+02  (P 8.406E+00 5.23E+00 1.07E+01 G  
 
Sc-46    F   2.0579E-01                                      8.38E+01             
                           889.28-1.923E-02 %(  1.451E+00 2.13E+03 1.00E+02 G  
                          1120.55 4.308E-01 ?(  1.432E+00 9.77E+01 1.00E+02 G  
 
CR-51    F  -2.3545E-01                                      2.77E+01             
                           320.08-2.354E-01  (P 1.668E+01 9.28E+02 9.94E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:16:54 AMPage  9
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193750.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
MN-54    C  -2.3324E-01                                      3.12E+02             
                           834.85-2.332E-01 ?(P 1.114E+00 1.14E+02 1.00E+02 G  
 
FE-59    F   7.3279E-01                                      4.45E+01             
                          1099.25 7.756E-01 ?(P 1.731E+00 9.99E+01 5.65E+01 G  
                          1291.60 6.768E-01 ?(  2.197E+00 1.46E+02 4.32E+01 G  
 
Co-56    C   2.9641E-01                                      7.73E+01             
                           846.77 2.964E-01 ?(P 6.555E-01 9.45E+01 9.99E+01 G  
                          1238.28-2.895E-01 - P 2.425E+00 2.09E+02 6.61E+01 G  
                          1037.84-1.637E+00 +   7.438E+00 2.02E+02 1.41E+01 G  
                          1771.35 0.000E+00 -   9.927E+00 1.00E+03 1.55E+01  A 
 
CO-57    C   2.4828E-01                                      2.72E+02             
                           122.06 2.483E-01 &(  7.477E-01 9.01E+01 8.56E+01 G  
                           136.47 3.853E-07 %   1.147E+01 8.82E+08 1.07E+01 G  
 
CO-58    C  -5.5247E-01                                      7.09E+01             
                           810.78-5.525E-01 ?(  1.501E+00 8.12E+01 9.95E+01 G  
 
CO-60    F   2.7949E-01                                      1.93E+03             
                          1332.50 1.764E-01 ?(  7.304E-01 1.76E+02 1.00E+02 G  
                          1173.24 3.827E-01 &(P 8.688E-01 9.99E+01 9.99E+01 G  
 
ZN-65    F  -1.1822E+00                                      2.44E+02             
                          1115.55-1.182E+00 &(  4.098E+00 1.03E+02 5.06E+01 G  
 
NB-94    I   2.3154E-01                                      7.41E+06             
                           702.63 2.315E-01 ?(P 8.912E-01 1.12E+02 9.79E+01 G  
                           871.10-1.389E-01 -   1.096E+00 2.23E+02 9.99E+01 G  
 
ZR-95    I  -4.9903E-01                                      6.40E+01             
                           756.73-4.990E-01 ?(  2.119E+00 1.88E+02 5.45E+01 G  
                           724.20-9.179E-01 +   3.026E+00 9.76E+01 4.42E+01 G  
 
NB-95    I   5.1585E-01                                      6.40E+01             
                           765.79 5.159E-01 ?(  1.357E+00 7.87E+01 9.98E+01 G  
 
RU-103   I   7.2901E-02                                      3.93E+01             
                           497.05 7.290E-02 ?(  7.757E-01 4.26E+02 9.09E+01 G  
                           610.30 5.079E+00 ?   3.529E+01 2.05E+02 5.75E+00 GA 
 
RH-106   I  -3.6889E-01                                      3.74E+02             
                           621.92-3.689E-01 ?(  9.194E+00 6.96E+02 9.93E+00 G  
                          1050.36-4.465E+00 +   7.874E+01 4.90E+02 1.56E+00 G  
                           511.86 8.632E+00     4.771E+00 1.97E+01 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:16:54 AMPage 10
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193750.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C  -1.4940E-01                                      1.53E+05             
                           433.94-1.494E-01  (  9.042E-01 2.49E+02 9.05E+01 G  
                           722.94 0.000E+00 +   1.402E+00 1.00E+03 9.08E+01 G  
                           614.28-4.932E-07 %   2.321E+00 1.37E+08 8.98E+01 G  
 
AG-110M  F   3.7172E-01                                      2.50E+02             
                           884.68 1.707E-01 ?(  1.926E+00 3.22E+02 7.27E+01 G  
                           657.76-9.687E-02 +   1.253E+00 3.70E+02 9.46E+01 G  
                           937.49-2.374E+00 +   4.345E+00 8.31E+01 3.44E+01 G  
                          1384.30 9.733E-01 ?(  3.100E+00 1.37E+02 2.43E+01 G  
                           763.94-2.764E+00 +   6.489E+00 7.07E+01 2.23E+01 G  
 
SN-113   F   4.9698E-01                                      1.15E+02             
                           391.69 4.970E-01  (  1.742E+00 1.04E+02 6.40E+01 G  
 
SB-124   F   3.0369E-01                                      6.02E+01             
                           602.73 3.037E-01 &(  1.972E+00 1.92E+02 9.83E+01 G  
                          1690.98 0.000E+00 -   9.906E-01 1.00E+03 4.78E+01 G  
                           722.79-9.611E-01 +   1.206E+01 3.59E+02 1.08E+01 G  
 
SB-125   I   5.3225E-01                                      1.01E+03             
                           427.88-1.507E-01 &(  2.736E+00 7.39E+02 2.96E+01 G  
                           600.50 1.664E+00 &(  1.054E+01 1.87E+02 1.79E+01 G  
                           635.89-5.042E+00 +   1.125E+01 6.74E+01 1.13E+01 G  
                           463.37-2.256E-01 &   1.001E+01 1.27E+03 1.05E+01 G  
 
I-131    I   9.7464E-02                                      8.02E+00             
                           364.48 9.746E-02 &(  8.192E-01 3.29E+02 8.17E+01 G  
                           284.30-2.184E+00 +   1.091E+01 1.99E+02 6.14E+00 G  
                           636.97-3.272E+00 +   1.881E+01 1.68E+02 7.17E+00 G  
 
Gd-153   F  -1.0043E+00                                      2.42E+02             
                            97.50-1.004E+00 &(  5.460E+00 1.63E+02 3.00E+01 G  
                           103.20-1.372E+00 +   7.455E+00 1.63E+02 2.18E+01 G  
 
Ga-68    C   1.5825E+00                                      4.71E-02             
                          1077.40 1.583E+00 ?(  3.379E+01 9.15E+02 3.30E+00 G  
 
Tc-99m   I  -2.8562E-01                                      2.51E-01             
                           140.51-2.856E-01 ?(  1.351E+00 1.42E+02 8.93E+01 G  
 
BA-133   F  -7.8888E-02                                      3.85E+03             
                           356.00-7.889E-02 ?(  2.214E+00 8.21E+02 6.20E+01 G  
                           302.85 0.000E+00 +   8.770E+00 1.00E+03 1.83E+01 G  
                           383.84-3.002E+00 &   1.336E+01 1.32E+02 8.94E+00 GA 
                            80.99 2.335E-01 * P 4.070E+00 5.19E+02 3.41E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:16:54 AMPage 11
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193750.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-134   I   3.1771E-01                                      7.54E+02             
                           795.87 2.073E-01 ?(  1.430E+00 1.98E+02 8.55E+01 G  
                           604.71 3.068E-01 ?(  2.015E+00 1.94E+02 9.76E+01 G  
                           569.32 3.177E-01 }   4.077E+00 1.73E+02 1.54E+01 G  
                           801.95 1.152E+00 ?(  1.446E+01 3.57E+02 8.69E+00 G  
                           563.24 7.083E-01 ?(P 9.044E+00 5.25E+02 8.35E+00 G  
 
CS-137   I  -2.1614E-01                                      1.10E+04             
                           661.66-2.161E-01 ?(  1.492E+00 2.00E+02 8.52E+01 G  
 
CE-139   F  -4.7006E-02                                      1.38E+02             
                           165.85-4.701E-02 ?(P 8.891E-01 5.47E+02 7.99E+01 G  
 
Ba-140   I   1.4226E-01                                      1.28E+01             
                           537.26-6.527E-01 ?(P 3.093E+00 1.62E+02 2.44E+01 G  
                           162.66 3.259E+00  (P 1.116E+01 1.02E+02 6.22E+00 G  
                           304.85 0.000E+00 &   3.764E+01 1.00E+03 4.29E+00 G  
 
La-140   I   4.4571E-01                                      1.28E+01             
                          1596.21 6.422E-02 ?(  9.070E-01 6.00E+02 9.54E+01 G  
                           487.02-8.338E-01 + P 2.746E+00 6.29E+01 4.55E+01 G  
                           328.76-3.194E-01 &   4.225E+00 3.82E+02 2.03E+01 G  
                           815.77 2.009E+00 ?(  5.857E+00 8.67E+01 2.33E+01 G  
 
CE-141   I   2.8201E-01                                      3.25E+01             
                           145.44 2.820E-01 &(  1.870E+00 1.97E+02 4.82E+01 G  
 
CE-144   I  -1.6380E+00                                      2.85E+02             
                           133.54-1.638E+00 ?(  1.080E+01 1.97E+02 1.11E+01 G  
 
PM-144   C   2.6262E-01                                      3.63E+02             
                           696.54 2.726E-01 ?(P 7.923E-01 8.58E+01 9.90E+01 G  
                           618.06 2.527E-01 ?(  1.281E+00 1.48E+02 9.91E+01 G  
 
EU-152   F   1.2529E-02                                      4.94E+03             
                           121.78-8.288E-01 &(  2.498E+00 9.03E+01 2.86E+01 G  
                           344.29-1.044E+00 +   5.400E+00 1.54E+02 2.65E+01 G  
                          1112.07-5.418E+00 +   1.649E+01 9.07E+01 1.36E+01 G  
                           778.92-8.051E-01 +   6.980E+00 3.71E+02 1.29E+01 G  
                           964.11-3.644E+00 &   9.809E+00 1.24E+02 1.46E+01 G  
                           244.69 3.185E+00 ?(  2.015E+01 1.89E+02 7.58E+00 G  
                          1408.00 6.144E-01 ?   3.635E+00 2.48E+02 2.10E+01 GA 
 
EU-154   I   9.3291E-01                                      3.14E+03             
                           123.10-2.615E-01 &(  1.542E+00 1.74E+02 4.08E+01 G  
                          1274.54 0.000E+00 +   3.180E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 +   6.300E+00 1.00E+03 2.02E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:16:54 AMPage 12
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193750.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           873.23 3.194E+00 &(  7.692E+00 7.22E+01 1.23E+01 G  
                          1004.77 2.097E+00 ?(  4.209E+00 8.96E+01 1.80E+01 G  
                           996.33-6.604E-01 +   1.313E+01 5.60E+02 1.06E+01 G  
 
EU-155   I  -7.1363E-02                                      1.81E+03             
                           105.31-1.410E+00 *(  7.842E+00 1.67E+02 2.12E+01 G  
                            86.54 8.532E-01 &(  3.552E+00 1.25E+02 3.07E+01 G  
 
HF-181   F   5.9776E-01                                      4.24E+01             
                           482.00 3.589E-01 ?(  1.255E+00 1.03E+02 8.05E+01 G  
                           133.02-5.565E-01 +   2.695E+00 1.45E+02 4.33E+01 G  
                           345.83 1.874E+00 ?(  8.527E+00 1.35E+02 1.51E+01 G  
                           136.30-7.031E-07 %   2.093E+01 8.82E+08 5.85E+00 G  
 
Ta-182   F   2.0156E+00                                      1.14E+02             
                          1121.30 1.326E+00 ?(  5.654E+00 1.25E+02 3.49E+01 G  
                          1221.41-2.924E+00 +   6.576E+00 1.08E+02 2.70E+01 G  
                          1189.05 3.501E+00  (  6.535E+00 8.74E+01 1.62E+01 G  
 
Hg-203   F  -3.4252E-03                                      4.66E+01             
                           279.20-3.425E-03 %(  9.082E-01 7.56E+03 8.15E+01 G  
 
TL-208   N   2.6954E+00                                      6.98E+02             
                           583.02 2.627E+00  (P 6.352E-01 1.37E+01 8.45E+01 G  
                           277.28 3.614E+00 ?(P 1.047E+01 8.63E+01 6.31E+00 G  
                           860.56 1.466E-03 % P 8.648E+00 2.50E+05 1.24E+01 G  
 
PM-146   C   2.3513E-01                                      2.02E+03             
                           453.88 9.937E-02 ?(P 8.834E-01 3.50E+02 6.50E+01 G  
                           747.16-2.345E-01 + P 2.497E+00 4.44E+02 3.40E+01 G  
                           735.72 6.273E-01 ?(P 3.757E+00 2.47E+02 2.25E+01 G  
 
Y-88     F   9.7734E-02                                      1.07E+02             
                          1836.06-5.216E-03 %(P 5.109E-01 6.41E+03 9.92E+01 G  
                           898.04 2.067E-01 ?(  8.582E-01 1.76E+02 9.37E+01 G  
 
Cd-113m      8.8455E+01                                      5.33E+03             
                           263.70 8.845E+01 &(  1.408E+04 4.59E+03 6.00E-03   K
 
Cd-109   F  -8.0409E+00                                      4.53E+02             
                            88.04-8.041E+00 ?(  3.251E+01 1.21E+02 3.79E+00 G  
 
Cf-251   T  -9.5793E-02                                      3.28E+05             
                           176.60-9.579E-02 %(  3.464E+00 1.37E+03 1.70E+01 G  
                           227.00-4.342E+00 +   1.169E+01 1.10E+02 6.30E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:16:54 AMPage 13
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193750.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cf-249   T   1.9123E-01                                      1.28E+05             
                           387.95 0.000E+00 ?(  1.902E+00 1.00E+03 6.60E+01 G  
                           333.44 1.005E+00 ?(  5.852E+00 1.70E+02 1.55E+01 G  
 
Sn-126      -1.5616E-01                                      3.65E+07             
                            87.57 0.000E+00 +   3.015E+00 1.00E+03 3.75E+01 GA 
                            64.28-1.562E-01 &(  1.199E+01 2.26E+03 9.70E+00 G  
                            86.94 1.745E+00     1.236E+01 2.11E+02 9.04E+00 GA 
 
PB-210   N  -1.1253E+01                                      8.14E+03             
                            46.54-1.125E+01 *(P 3.901E+01 4.98E+01 4.25E+00 G  
 
PB-212   N   7.4956E+00                                      6.98E+02             
                           238.63 7.496E+00  (P 1.344E+00 8.48E+00 4.33E+01 G  
                           300.03-2.913E+00 &   4.905E+01 4.98E+02 3.28E+00 GA 
 
PB-214   N   7.4400E+00                                      5.84E+05             
                           351.93 7.266E+00  (P 1.303E+00 1.04E+01 3.76E+01 G  
                           295.09 7.779E+00  (P 2.344E+00 1.35E+01 1.93E+01 G  
                           242.00 1.183E+01 +   7.378E+00 2.19E+01 7.43E+00 GA 
 
BI-207   C  -1.5826E-01                                      1.18E+04             
                          1063.66-1.583E-01 ?(  1.589E+00 4.44E+02 7.45E+01 G  
                           569.70-2.341E-01 +   8.761E-01 1.09E+02 9.77E+01 G  
 
BI-212   N   1.0477E+01                                      6.98E+02             
                           727.17 1.048E+01  (  5.732E+00 2.68E+01 7.55E+00 G  
                           785.42 2.120E+01 & P 6.708E+01 9.28E+01 1.28E+00 GA 
 
U-235    N  -2.2882E+00                                      2.57E+11             
                           143.79-2.288E+00  (  1.103E+01 1.44E+02 1.10E+01 G  
                           205.33-2.220E+00 + P 1.401E+01 2.13E+02 5.01E+00 G  
                           163.38-4.685E+00 +   1.392E+01 8.89E+01 5.08E+00 G  
                           185.72 1.924E+00 *   8.974E-01 2.06E+01 5.40E+01 GA 
 
BI-214   N   6.0090E+00                                      5.84E+05             
                           609.31 5.802E+00  (P 1.549E+00 1.27E+01 4.61E+01 G  
                          1120.29 3.609E+00 - P 1.408E+01 1.15E+02 1.51E+01 G  
                          1764.49 6.628E+00 ?(P 5.021E+00 3.13E+01 1.54E+01 G  
 
BI-210M  T  -1.5228E-01                                      1.10E+09             
                           265.83-1.523E-01 ?(P 1.428E+00 3.89E+02 5.00E+01 G  
                           304.90 0.000E+00 &   5.768E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   8.1136E+00                                      2.10E+03             
                           911.07 8.114E+00 ?(P 2.024E+00 1.57E+01 2.90E+01 G  
                           968.97 2.517E+00 - P 7.496E+00 8.82E+01 1.75E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:16:54 AMPage 14
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193750.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           338.32 1.569E+00 - P 1.026E+01 1.93E+02 1.20E+01 G  
                            93.35-5.621E+00 - P 3.025E+01 5.40E+01 5.56E+00 XA 
 
TH-227   N   1.8016E+00                                      7.95E+03             
                           256.24 4.462E-01 ?(  9.667E+00 8.56E+02 7.00E+00 G  
                           235.97 1.838E+00 ?(  1.188E+01 1.92E+02 1.23E+01 G  
                            50.14 2.932E+00  (P 1.695E+01 1.71E+02 8.00E+00 G  
 
TH-229   N   2.9456E+00                                      2.68E+06             
                           193.51 2.946E+00 &(  1.532E+01 2.10E+02 4.40E+00 G  
                           210.85-9.171E-01 %   2.304E+01 1.00E+03 2.99E+00 G  
 
TH-234   N   8.3425E+00                                      1.63E+12             
                            92.59 8.898E+00  (P 8.040E+00 3.39E+01 5.58E+00 G  
                            63.29 7.529E+00 &(  2.965E+01 1.18E+02 3.81E+00 G  
 
PA-234   N   1.3683E+00                                      1.63E+12             
                           131.29-1.331E+00 ?(  6.382E+00 1.43E+02 1.80E+01 G  
                           946.02 3.010E+00 ?(  6.249E+00 9.08E+01 1.34E+01 G  
                           569.47 8.188E-01 }   9.014E+00 2.51E+02 8.20E+00 G  
                           883.24 4.138E+00 ?(  1.316E+01 9.39E+01 9.60E+00 G  
                           880.53 6.597E+00 ?   1.883E+01 8.46E+01 6.00E+00 GA 
 
PA-234M  N   2.9441E+01                                      1.63E+12             
                          1001.00-5.150E-01 %(P 1.701E+02 9.25E+03 8.37E-01 G  
                           766.41 1.147E+02 ?(  2.923E+02 7.60E+01 2.94E-01 G  
 
AM-241   T   8.5331E-01                                      1.58E+05             
                            59.54 8.533E-01 ?(  3.316E+00 1.16E+02 3.59E+01 G  
 
Np-237   F   2.0000E+00                                      2.14E+06             
                            86.49 2.000E+00 &(  8.096E+00 1.21E+02 1.31E+01 G  
 
Ir-192   F   1.4856E-01                                      7.40E+01             
                           316.49 0.000E+00 ?(  1.904E+00 1.00E+03 8.70E+01 G  
                           468.06 3.984E-01 ?(  1.324E+00 1.36E+02 5.18E+01 G  
                           308.44 0.000E+00 -   5.127E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F   4.8283E-01                                      1.30E+01             
                           818.50 4.199E-01 ?(  1.192E+00 8.43E+01 1.00E+02 G  
                          1048.07 4.966E-01 ?(  1.123E+00 6.82E+01 8.00E+01 G  
                           340.57 5.935E-01 ?(  2.709E+00 1.35E+02 4.69E+01 G  
 
Np-239   T  -1.3277E+00                                      2.36E+00             
                           103.70-1.246E+00 +   6.856E+00 1.65E+02 2.40E+01 X  
                           106.13-1.328E+00 &(  7.398E+00 1.67E+02 2.27E+01 G  
                            99.50-2.003E+00 +   1.077E+01 1.61E+02 1.50E+01 X  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:16:54 AMPage 15
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193750.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Nd-147       3.3434E-01                                      1.11E+01             
                           531.00 3.343E-01 ?(  4.436E+00 5.16E+02 1.30E+01 G  
                            91.10-1.064E+00 &   4.185E+00 1.18E+02 2.83E+01 G  
 
TL-210   N   2.9210E-01                                      5.84E+05             
                           799.60 2.921E-01 ?(  8.766E-01 8.82E+01 9.90E+01 G  
                           296.00-3.492E-01 -   2.107E+00 1.80E+02 7.90E+01 G  
                          1313.00-4.315E+00 +   7.439E+00 8.25E+01 2.10E+01 GA 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54       253.       -22.    -0.012    49.81  -1.125E+01  P
 TH-227      50.14       213.        12.     0.007   171.21   2.932E+00  P
 AM-241      59.54       264.        20.     0.011   116.02   8.533E-01   
 BA-133      80.99       639.         7.     0.004   518.50   2.335E-01  P
 Np-237      86.49       398.        24.     0.013   121.13   2.000E+00   
 EU-155      86.54       421.        24.     0.013   124.58   8.532E-01   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:16:54 AMPage 16
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193750.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Sn-126      86.94       445.        14.     0.008   210.80   1.745E+00   
 Cd-109      88.04       550.       -28.    -0.015   121.24  -8.041E+00   
 Nd-147      91.10       523.       -28.    -0.015   117.91  -1.064E+00   
 Gd-153      97.50      1061.       -28.    -0.016   163.19  -1.004E+00   
 Np-239      99.50      1041.       -28.    -0.016   161.40  -2.003E+00   
 Gd-153     103.20      1070.       -29.    -0.016   163.04  -1.372E+00   
 Np-239     103.70      1098.       -29.    -0.016   165.10  -1.246E+00   
 EU-155     105.31      1127.       -29.    -0.016   166.94  -1.410E+00   
 Np-239     106.13      1152.       -29.    -0.016   167.29  -1.328E+00   
 EU-152     121.78       197.       -23.    -0.013    90.31  -8.288E-01   
 CO-57      122.06       157.        20.     0.011    90.11   2.483E-01   
 EU-154     123.10       151.       -10.    -0.006   173.69  -2.615E-01   
 HF-181     133.02       521.       -23.    -0.013   144.83  -5.565E-01   
 CE-144     133.54       549.       -17.    -0.009   196.82  -1.638E+00   
 Tc-99m     140.51       504.       -23.    -0.013   141.54  -2.856E-01   
 U-235      143.79       527.       -23.    -0.013   144.22  -2.288E+00   
 CE-141     145.44       285.        12.     0.007   196.65   2.820E-01   
 Ba-140     162.66       144.        17.     0.010   102.10   3.259E+00  P
 U-235      163.38       149.       -20.    -0.011    88.91  -4.685E+00   
 CE-139     165.85       154.        -3.    -0.002   547.15  -4.701E-02  P
 U-235      185.72        59.        82.     0.046    20.60   1.924E+00   
 U-235      205.33       112.        -8.    -0.005   212.59  -2.220E+00  P
 Cf-251     227.00       108.       -19.    -0.011   109.52  -4.342E+00   
 TH-227     235.97       426.        15.     0.009   192.43   1.838E+00   
 EU-152     244.69       444.        16.     0.009   188.53   3.185E+00   
 TH-227     256.24        76.         2.     0.001   856.35   4.462E-01   
 BI-210M    265.83        81.        -5.    -0.003   389.23  -1.523E-01  P
 I-131      284.30        64.        -8.    -0.004   198.96  -2.184E+00   
 TL-210     296.00       406.       -16.    -0.009   179.71  -3.492E-01   
 CR-51      320.08       360.        -1.    -0.001   927.73  -2.354E-01  P
 La-140     328.76        88.        -4.    -0.002   381.73  -3.194E-01   
 Cf-249     333.44        97.         8.     0.005   170.41   1.005E+00   
 Cs-136     340.57       190.        15.     0.008   135.48   5.935E-01   
 EU-152     344.29       239.       -14.    -0.008   153.53  -1.044E+00   
 HF-181     345.83       190.        15.     0.008   135.06   1.874E+00   
 BA-133     356.00       210.        -2.    -0.001   821.22  -7.889E-02   
 I-131      364.48        44.         4.     0.002   328.51   9.746E-02   
 BA-133     383.84       140.       -13.    -0.007   131.67  -3.002E+00   
 SN-113     391.69       118.        15.     0.008   104.15   4.970E-01   
 SB-125     427.88        52.        -2.    -0.001   739.37  -1.507E-01   
 AG-108M    433.94        52.        -6.    -0.003   248.70  -1.494E-01   
 PM-146     453.88        22.         3.     0.002   349.98   9.937E-02  P
 Ir-192     468.06        31.         9.     0.005   136.15   3.984E-01   
 BE-7       477.60       100.       -10.    -0.005   152.72  -2.180E+00   
 HF-181     482.00        70.        12.     0.007   103.32   3.589E-01   
 La-140     487.02       107.       -15.    -0.009    62.87  -8.338E-01  P
 RU-103     497.05        30.         3.     0.001   426.01   7.290E-02   
 RH-106     511.86        56.        68.     0.038    19.73   8.632E+00   

                                 (Page 18 of 22)

Page 970 of 1586



      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:16:54 AMPage 17
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193750.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Nd-147     531.00        17.         2.     0.001   515.75   3.343E-01   
 Ba-140     537.26        31.        -6.    -0.003   162.46  -6.527E-01  P
 BI-207     569.70        37.        -8.    -0.005   109.33  -2.341E-01   
 SB-125     600.50       184.        10.     0.006   186.84   1.664E+00   
 SB-124     602.73       194.        10.     0.006   191.67   3.037E-01   
 RU-103     610.30       210.        10.     0.006   205.16   5.079E+00   
 PM-144     618.06        77.         9.     0.005   148.25   2.527E-01   
 RH-106     621.92        37.        -1.    -0.001   696.34  -3.689E-01   
 SB-125     635.89        74.       -19.    -0.011    67.42  -5.042E+00   
 I-131      636.97        83.        -8.    -0.004   167.81  -3.272E+00   
 AG-110M    657.76        60.        -3.    -0.002   369.68  -9.687E-02   
 CS-137     661.66        69.        -6.    -0.003   200.00  -2.161E-01   
 PM-144     696.54        22.         8.     0.005    85.83   2.726E-01  P
 NB-94      702.63        28.         7.     0.004   111.83   2.315E-01  P
 SB-124     722.79        63.        -3.    -0.002   359.36  -9.611E-01   
 ZR-95      724.20        66.       -12.    -0.007    97.63  -9.179E-01   
 PM-146     735.72        24.         4.     0.002   247.31   6.273E-01  P
 PM-146     747.16        23.        -2.    -0.001   443.51  -2.345E-01  P
 ZR-95      756.73        45.        -8.    -0.004   187.71  -4.990E-01   
 AG-110M    763.94        72.       -18.    -0.010    70.71  -2.764E+00   
 NB-95      765.79        62.        15.     0.008    78.71   5.159E-01   
 PA-234M    766.41        23.        10.     0.005    75.97   1.147E+02   
 EU-152     778.92        25.        -3.    -0.002   370.93  -8.051E-01   
 TL-210     799.60        22.         8.     0.005    88.24   2.921E-01   
 CO-58      810.78        70.       -15.    -0.009    81.22  -5.525E-01   
 La-140     815.77        57.        13.     0.007    86.70   2.009E+00   
 Cs-136     818.50        42.        12.     0.006    84.31   4.199E-01   
 MN-54      834.85        35.        -6.    -0.004   114.30  -2.332E-01  P
 Co-56      846.77        10.         8.     0.004    94.52   2.964E-01  P
 NB-94      871.10        32.        -4.    -0.002   223.24  -1.389E-01   
 EU-154     873.23        23.        10.     0.006    72.17   3.194E+00   
 AG-110M    884.68        53.         3.     0.002   321.94   1.707E-01   
 Y-88       898.04        15.         5.     0.003   176.07   2.067E-01   
 AG-110M    937.49        55.       -20.    -0.011    83.06  -2.374E+00   
 EU-152     964.11        48.       -13.    -0.007   124.27  -3.644E+00   
 EU-154     996.33        43.        -2.    -0.001   559.64  -6.604E-01   
 EU-154    1004.77        11.         9.     0.005    89.58   2.097E+00   
 Co-56     1037.84        21.        -5.    -0.003   201.56  -1.637E+00   
 Cs-136    1048.07        15.         9.     0.005    68.19   4.966E-01   
 RH-106    1050.36        30.        -2.    -0.001   489.98  -4.465E+00   
 BI-207    1063.66        27.        -3.    -0.001   444.41  -1.583E-01   
 Ga-68     1077.40        16.         1.     0.001   914.69   1.583E+00   
 FE-59     1099.25        16.        10.     0.005    99.92   7.756E-01  P
 EU-152    1112.07        99.       -16.    -0.009    90.73  -5.418E+00   
 ZN-65     1115.55        83.       -13.    -0.007   102.70  -1.182E+00   
 Sc-46     1120.55        37.         9.     0.005    97.71   4.308E-01   
 CO-60     1173.24        11.         8.     0.004    99.88   3.827E-01  P
 Co-56     1238.28        40.        -4.    -0.002   209.25  -2.895E-01  P
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:16:54 AMPage 18
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193750.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 NA-22     1274.53        11.         6.     0.003    93.93   2.894E-01   
 FE-59     1291.60        11.         6.     0.003   145.52   6.768E-01   
 TL-210    1313.00        34.       -17.    -0.010    82.46  -4.315E+00   
 CO-60     1332.50         6.         3.     0.002   176.21   1.764E-01   
 AG-110M   1384.30         6.         4.     0.002   137.50   9.733E-01   
 EU-152    1408.00         6.         2.     0.001   248.05   6.144E-01   
 La-140    1596.21         6.         1.     0.001   600.00   6.422E-02   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -2.1799E+00   -2.1800E+00    1.527E+02%                1.13E+01
 NA-22  #A    2.8943E-01    2.8943E-01    9.393E+01%                9.40E-01
 K-40         2.0359E+02    2.0359E+02    5.229E+00%                8.41E+00
 Sc-46  #A    2.0579E-01    2.0579E-01    9.771E+01%                1.45E+00
 CR-51  #A   -2.3545E-01   -2.3545E-01    9.277E+02%                1.67E+01
 MN-54  #A   -2.3324E-01   -2.3324E-01    1.143E+02%                1.11E+00
 FE-59  #A    7.3279E-01    7.3279E-01    8.826E+01%                1.73E+00
 Co-56  #A    2.9641E-01    2.9641E-01    9.452E+01%                6.56E-01
 CO-57  #A    2.4828E-01    2.4828E-01    9.011E+01%                7.48E-01
 CO-58  #A   -5.5246E-01   -5.5247E-01    8.122E+01%                1.50E+00
 CO-60  #A    2.7949E-01    2.7949E-01    9.988E+01%                7.30E-01
 ZN-65  #A   -1.1822E+00   -1.1822E+00    1.027E+02%                4.10E+00
 NB-94  #A    2.3154E-01    2.3154E-01    1.118E+02%                8.91E-01
 ZR-95  #A   -4.9903E-01   -4.9903E-01    1.877E+02%                2.12E+00
 NB-95  #A    5.1585E-01    5.1585E-01    7.871E+01%                1.36E+00
 RU-103 #A    7.2900E-02    7.2901E-02    4.260E+02%                7.76E-01
 RH-106 #A   -3.6889E-01   -3.6889E-01    6.963E+02%                9.19E+00
 AG-108M#A   -1.4940E-01   -1.4940E-01    2.487E+02%                9.04E-01
 AG-110M#A    3.7172E-01    3.7172E-01    1.375E+02%                1.93E+00
 SN-113 #A    4.9697E-01    4.9698E-01    1.042E+02%                1.74E+00
 SB-124 #A    3.0369E-01    3.0369E-01    1.917E+02%                1.97E+00
 SB-125 #A    5.3225E-01    5.3225E-01    1.868E+02%                2.74E+00
 I-131  #A    9.7460E-02    9.7464E-02    3.285E+02%                8.19E-01
 Gd-153 #A   -1.0043E+00   -1.0043E+00    1.632E+02%                5.46E+00
 Ga-68  #A    1.5718E+00    1.5825E+00    9.147E+02%                3.38E+01
 Tc-99m #A   -2.8525E-01   -2.8562E-01    1.415E+02%                1.35E+00
 BA-133 #A   -7.8888E-02   -7.8888E-02    8.212E+02%                2.21E+00
 CS-134 #A    3.1771E-01    3.1771E-01    1.732E+02%                1.43E+00
 CS-137 #A   -2.1614E-01   -2.1614E-01    2.000E+02%                1.49E+00
 CE-139 #A   -4.7006E-02   -4.7006E-02    5.472E+02%                8.89E-01
 Ba-140 #A    1.4226E-01    1.4226E-01    9.594E+01%                3.09E+00
 La-140 #A    4.4570E-01    4.4571E-01    8.670E+01%                9.07E-01
 CE-141 #A    2.8201E-01    2.8201E-01    1.967E+02%                1.87E+00

                                 (Page 20 of 22)

Page 972 of 1586



      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:16:54 AMPage 19
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193750.An1             
                                                                                 
 CE-144 #A   -1.6380E+00   -1.6380E+00    1.968E+02%                1.08E+01
 PM-144 #A    2.6262E-01    2.6262E-01    8.565E+01%                7.92E-01
 EU-152 #A    1.2529E-02    1.2529E-02    9.031E+01%                2.50E+00
 EU-154 #A    9.3291E-01    9.3291E-01    6.944E+01%                1.54E+00
 EU-155 #A   -7.1363E-02   -7.1363E-02    1.042E+02%                7.84E+00
 HF-181 #A    5.9776E-01    5.9776E-01    8.502E+01%                1.25E+00
 Ta-182  A    2.0156E+00    2.0156E+00    7.634E+01%                5.65E+00
 Hg-203 #A   -3.4252E-03   -3.4252E-03    7.562E+03%                9.08E-01
 TL-208       2.6954E+00    2.6954E+00    1.371E+01%                6.35E-01
 PM-146 #A    2.3513E-01    2.3513E-01    2.143E+02%                8.83E-01
 Y-88   #A    9.7733E-02    9.7734E-02    1.761E+02%                5.11E-01
 Cd-113m#B    8.8455E+01    8.8455E+01    4.586E+03%                1.41E+04
 Cd-109 #A   -8.0409E+00   -8.0409E+00    1.212E+02%                3.25E+01
 Cf-251 #A   -9.5793E-02   -9.5793E-02    1.373E+03%                3.46E+00
 Cf-249 #A    1.9123E-01    1.9123E-01    1.704E+02%                1.90E+00
 Sn-126 #A   -1.5616E-01   -1.5616E-01    2.256E+03%                1.20E+01
 PB-210 #A   -1.1253E+01   -1.1253E+01    4.981E+01%                3.90E+01
 PB-212       7.4956E+00    7.4956E+00    8.475E+00%                1.34E+00
 PB-214       7.4400E+00    7.4400E+00    8.540E+00%                1.30E+00
 BI-207 #A   -1.5826E-01   -1.5826E-01    4.444E+02%                1.59E+00
 BI-212       1.0477E+01    1.0477E+01    2.684E+01%                5.73E+00
 U-235  #A   -2.2882E+00   -2.2882E+00    1.442E+02%                1.10E+01
 BI-214       6.0090E+00    6.0090E+00    1.273E+01%                1.55E+00
 BI-210M#A   -1.5228E-01   -1.5228E-01    3.892E+02%                1.43E+00
 AC-228       8.1136E+00    8.1136E+00    1.566E+01%                2.02E+00
 TH-227 #A    1.8016E+00    1.8016E+00    1.712E+02%                9.67E+00
 TH-229 #A    2.9456E+00    2.9456E+00    2.096E+02%                1.53E+01
 TH-234       8.3425E+00    8.3425E+00    3.389E+01%                8.04E+00
 PA-231 #A    0.0000E+00    0.0000E+00    7.071E+02%                5.58E+01
 PA-233 #A    0.0000E+00    0.0000E+00    7.071E+02%                4.56E+00
 PA-234 #A    1.3683E+00    1.3683E+00    6.466E+01%                6.38E+00
 PA-234M#A    2.9441E+01    2.9441E+01    7.597E+01%                1.70E+02
 AM-241 #A    8.5331E-01    8.5331E-01    1.160E+02%                3.32E+00
 Np-237 #A    2.0000E+00    2.0000E+00    1.211E+02%                8.10E+00
 Ir-192 #A    1.4856E-01    1.4856E-01    1.361E+02%                1.90E+00
 Cs-136 #A    4.8282E-01    4.8283E-01    5.784E+01%                1.19E+00
 Np-239 #A   -1.3275E+00   -1.3277E+00    1.673E+02%                7.40E+00
 Nd-147 #A    3.3433E-01    3.3434E-01    5.158E+02%                4.44E+00
 TL-210 #A    2.9210E-01    2.9210E-01    8.824E+01%                8.77E-01
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.23E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:16:54 AMPage 20
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193750.An1             
                                                                                 
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.3 keV)     2.542E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.3 keV) 2.5416061E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 12_Gamma_20193611
-----------------------------------------------------------------------------                      
   Sample Description: 452318_Gamma_160-36453-B-9-D 
             Detector: Detector #12       
             Batch ID: 452318                 
    Work Order Number: Gamma   
           Lot Number: 160-36453-B-9-D
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2019 04:47       Live Time: 1800   sec
     Acquisition Time: 12/18/2019 04:47:55    Real Time: 1801   sec
        Analysis Time: 12/18/2019 05:18       Dead Time: 0.08   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCan_108513
  Efficiency Cal Date: 4/20/2018 11:53
      Energy Cal Date: 4/20/2018 11:13                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 12_2019-12-07_1443.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -4.562E+00          105.6     4.819E+00    4.824E+00    1.624E+01
NA-22     -7.492E-01           70.2     5.256E-01    5.270E-01    1.749E+00
K-40       2.218E+02            5.7     1.274E+01    1.697E+01    5.395E+00
Sc-46     -5.112E-01          111.6     5.707E-01    5.713E-01    1.945E+00
CR-51      3.960E+00          169.2     6.700E+00    6.703E+00    2.251E+01
MN-54     -5.313E-01          129.2     6.866E-01    6.871E-01    1.603E+00
FE-59     -1.853E-01          708.5     1.313E+00    1.313E+00    2.976E+00
Co-56      3.416E-01           40.2     1.373E-01    1.384E-01    1.467E+00
CO-57      0.000E+00         1.#INF     1.941E-01    1.941E-01    1.109E+00
CO-58     -3.795E-01          135.0     5.123E-01    5.127E-01    1.762E+00
CO-60      5.087E-01           37.8     1.923E-01    1.939E-01    5.355E-01
ZN-65      0.000E+00         1.#INF     1.775E-01    1.775E-01    3.322E+00
NB-94     -6.805E-01           92.1     6.265E-01    6.275E-01    1.445E+00
ZR-95     -3.224E-01          255.4     8.232E-01    8.234E-01    2.008E+00
NB-95     -2.076E-01          290.2     6.026E-01    6.027E-01    2.089E+00
RU-103    -1.934E-01          226.0     4.371E-01    4.372E-01    1.124E+00
RH-106    -6.181E+00           88.9     5.496E+00    5.505E+00    1.845E+01
AG-108M    4.429E-01           68.7     3.043E-01    3.052E-01    8.956E-01
AG-110M    7.117E-01           85.1     6.053E-01    6.064E-01    2.299E+00
SN-113    -4.882E-01          126.6     6.182E-01    6.187E-01    1.552E+00
SB-124    -9.644E-02           86.1     8.299E-02    8.313E-02    3.145E+00
SB-125     1.061E-01         1179.0     1.250E+00    1.250E+00    3.253E+00
I-131      6.202E-01           73.3     4.548E-01    4.559E-01    8.680E-01
Gd-153    -1.082E+00          105.7     1.144E+00    1.146E+00    3.069E+00
Ga-68     -7.327E-01         3154.4     2.311E+01    2.311E+01    5.327E+01
Tc-99m    -4.117E-01          153.6     6.326E-01    6.330E-01    2.113E+00
BA-133    -5.884E-01          157.0     9.240E-01    9.245E-01    3.117E+00
CS-134     7.263E-01           73.0     5.302E-01    5.315E-01    1.921E+00
CS-137    -8.552E-01           85.8     7.337E-01    7.350E-01    2.456E+00
CE-139     3.267E-01          109.0     3.560E-01    3.564E-01    1.197E+00
Ba-140     9.935E-01           83.9     8.334E-01    8.349E-01    4.861E+00
La-140     7.642E-01           44.7     3.418E-01    3.441E-01    6.487E-01
CE-141    -7.132E-01          168.7     1.203E+00    1.204E+00    4.020E+00
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CE-144    -3.152E+00          148.4     4.678E+00    4.681E+00    1.563E+01
PM-144     1.103E-01          106.7     1.177E-01    1.178E-01    1.573E+00
EU-152     8.505E-01          164.9     1.403E+00    1.403E+00    3.312E+00
EU-154     1.458E+00           64.0     9.329E-01    9.360E-01    1.847E+00
EU-155     2.316E-01          939.5     2.176E+00    2.176E+00    7.348E+00
HF-181    -6.024E-01          111.8     6.733E-01    6.740E-01    2.271E+00
Ta-182     1.439E-01           99.2     1.428E-01    1.429E-01    6.835E+00
Hg-203     0.000E+00         1.#INF     2.947E-01    2.947E-01    1.243E+00
TL-208     4.612E+00           11.2     5.166E-01    5.673E-01    5.902E-01
PM-146     6.686E-01           21.8     1.459E-01    1.498E-01    1.898E+00
Y-88       0.000E+00         1.#INF     9.547E-02    9.547E-02    7.036E-01
Cd-113m    8.459E+02          502.8     4.253E+03    4.254E+03    1.488E+04
Cd-109     1.092E+00         1247.9     1.363E+01    1.363E+01    4.596E+01
Cf-251    -4.618E-01          269.4     1.244E+00    1.244E+00    4.306E+00
Cf-249     3.024E-01          175.2     5.297E-01    5.300E-01    2.031E+00
Sn-126     2.516E+00          188.7     4.748E+00    4.750E+00    1.599E+01
PB-210     1.033E+01          115.1     1.189E+01    1.191E+01    3.375E+01
PB-212     9.866E+00            8.0     7.911E-01    9.437E-01    1.463E+00
PB-214     1.037E+01           10.0     1.041E+00    1.166E+00    1.387E+00
BI-207     5.210E-01           91.9     4.790E-01    4.797E-01    1.108E+00
BI-212     4.593E+00          120.1     5.515E+00    5.520E+00    1.898E+01
U-235     -1.361E+00          130.6     1.777E+00    1.778E+00    1.748E+01
BI-214     7.478E+00           14.3     1.070E+00    1.136E+00    2.495E+00
BI-210M   -5.834E-02          906.2     5.287E-01    5.287E-01    1.853E+00
AC-228     1.339E+01           11.0     1.479E+00    1.628E+00    1.391E+00
TH-227     5.101E-01          126.4     6.447E-01    6.453E-01    1.440E+01
TH-229     1.340E+00          540.1     7.239E+00    7.239E+00    1.903E+01
TH-234     1.133E+01           38.0     4.302E+00    4.347E+00    1.399E+01
PA-231    -1.368E+01          188.3     2.577E+01    2.578E+01    8.644E+01
PA-233    -8.622E-01          226.6     1.954E+00    1.954E+00    6.574E+00
PA-234     2.525E+00           78.6     1.984E+00    1.988E+00    5.886E+00
PA-234M    6.102E+01           84.5     5.156E+01    5.165E+01    2.036E+02
AM-241    -1.107E+00          126.3     1.398E+00    1.399E+00    4.682E+00
Np-237    -2.688E+00          156.5     4.208E+00    4.210E+00    1.406E+01
Ir-192     2.829E-01           94.9     2.684E-01    2.688E-01    2.706E+00
Cs-136     1.865E-01           61.9     1.154E-01    1.159E-01    1.799E+00
Np-239    -1.543E+00          146.0     2.252E+00    2.254E+00    7.524E+00
Nd-147    -3.789E-01          847.6     3.212E+00    3.212E+00    8.064E+00
TL-210    -7.133E-01           68.6     4.895E-01    4.911E-01    1.623E+00
Kr-85      6.637E+01          198.9     1.320E+02    1.321E+02    4.507E+02
-----------------------------------------------------------------------------
Total      1.289E+03

      Analyst: Justin Banner
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:18:04 AMPage  1
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193611.An1            
                                                                                 
 Sample description                                             
      452318_Gamma_160-36453-B-9-D                                    
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20193611.An1

 Acquisition information
        Start time:                 12/18/2019 4:47:55 AM
        Live time:               1800
        Real time:               1801
        Dead time:                  0.08 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCan_108513                                               
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 11:13:27 AM
             Zero offset:           0.059 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.735E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 11:53:09 AM
             Type:                  Polynomial
             Uncertainty:           1.020 %
             Coefficients:         -0.363508  -4.707999   0.462125
                                   -0.051256   0.002384  -0.000043

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.13keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:18:04 AMPage  2
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193611.An1            
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2019 4:47:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2019-12-07_1443.PBC
                                                 12/7/2019 2:43:53 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   29 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1513

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.55       14. 115.14   1.01  1.805E-02    46.54   4.250    PBC<MDA PB210 
    63.07       22.  67.45   0.87  2.978E-02    63.29   3.810    PBC<MDA TH234 
    64.06       13. 188.68   0.87  3.015E-02    64.28   9.700    PBC<MDA Sn126 
    74.69      110.  16.54   0.88  3.328E-02
    77.17      133.  13.30   0.88  3.386E-02
    87.30       71.  21.28   1.20  3.571E-02    86.49  13.100  8.420E+00 Np237 
                                                86.54  30.700  3.592E+00 EU155 
                                                86.94   9.040  1.218E+01 Sn126 
                                                87.57  37.500  2.928E+00 Sn126 
                                                88.04   3.790  2.892E+01 Cd109 
    92.72       49.  42.77   1.29  3.639E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  1.338E+01 AC228 
   105.31        3. 939.54   0.91  3.726E-02   105.31  21.200    PBC<MDA EU155 
   123.10       16.  91.40   0.93  3.721E-02   123.10  40.790    PBC<MDA EU154 
   131.29       17. 121.29   0.94  3.683E-02   131.29  18.000    PBC<MDA PA234 
   162.66       17. 108.40   0.97  3.435E-02   162.66   6.220    PBC<MDA Ba140 
   165.85       16. 108.97   0.97  3.405E-02   165.85  79.900    PBC<MDA CE139 
   177.27       18.  41.39   0.64  3.296E-02   176.60  17.000  1.781E+00 Cf251 
   193.51        3. 540.14   1.00  3.140E-02   193.51   4.400    PBC<MDA TH229 
   205.33        8. 208.23   1.01  3.030E-02   205.33   5.010    PBC<MDA U235  
   227.00       15. 102.96   1.03  2.839E-02   227.00   6.300    PBC<MDA Cf251 
   235.97       16. 186.45   1.04  2.764E-02   235.97  12.300    PBC<MDA TH227 
   238.57      186.  11.31   0.93  2.743E-02   238.63  43.300  8.719E+00 PB212 
   241.89       16. 180.33   1.05  2.716E-02   242.00   7.430    PBC<MDA PB214 
   244.69       16. 181.86   1.05  2.695E-02   244.69   7.580    PBC<MDA EU152 
   263.70        2. 502.85   1.07  2.554E-02   263.70   0.006    PBC<MDA Cd113m
   278.10       11. 111.71   1.08  2.462E-02   277.28   6.310    PBC<MDA TL208 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:18:04 AMPage  3
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193611.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   284.30       12. 105.96   1.09  2.416E-02   284.30   6.140    PBC<MDA I131  
   295.06       92.  19.61   1.07  2.350E-02   295.09  19.300  1.133E+01 PB214 
                                               296.00  79.000  2.774E+00 TL210 
   300.08       26.  46.47   1.23  2.321E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  2.530E+01 PA231 
                                               300.18   6.200  1.004E+01 PA233 
   304.64        9.  83.89   1.92  2.293E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  7.788E-01 BI210M
   320.08       16. 169.21   1.13  2.210E-02   320.08   9.940    PBC<MDA CR51  
   333.44        9. 175.20   1.14  2.142E-02   333.44  15.510    PBC<MDA Cf249 
   337.95       72.  18.34   1.17  2.118E-02   338.32  12.010  1.565E+01 AC228 
   340.57       12. 152.52   1.15  2.108E-02   340.57  46.900    PBC<MDA Cs136 
   344.29        3. 646.52   1.15  2.090E-02   344.29  26.500    PBC<MDA EU152 
   351.73      128.  11.13   1.03  2.056E-02   351.93  37.600  9.173E+00 PB214 
   364.48       10. 101.39   1.17  2.001E-02   364.48  81.700    PBC<MDA I131  
   383.84       12. 108.59   1.19  1.923E-02   383.84   8.940    PBC<MDA BA133 
   434.00       10. 101.00   1.24  1.751E-02   433.94  90.480    PBC<MDA AG108M
   468.06       12.  94.86   1.27  1.653E-02   468.06  51.750    PBC<MDA Ir192 
   487.02       13. 120.82   1.29  1.604E-02   487.02  45.500    PBC<MDA La140 
   511.86       99.  13.51   2.56  1.546E-02   511.86  20.000  1.779E+01 RH106 
   513.98        8. 198.90   1.31  1.541E-02   513.98   0.430    PBC<MDA Kr85  
   563.24       10.  97.07   1.36  1.439E-02   563.24   8.350    PBC<MDA CS134 
   569.32       10.  73.00   1.37  1.428E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  4.512E+00 PA234 
                                               569.70  97.740  3.786E-01 BI207 
   569.70        4. 165.88   1.37  1.427E-02   569.32  15.380  1.096E+00 CS134 
                                               569.47   8.200  2.056E+00 PA234 
                                               569.70  97.740  1.726E-01 BI207 
   582.83      100.  11.20   1.82  1.403E-02   583.02  84.500  4.662E+00 TL208 
   609.34      104.  13.77   1.44  1.358E-02   609.31  46.090  9.271E+00 BI214 
                                               610.30   5.750  7.441E+01 RU103 
   618.06       15. 128.02   1.41  1.344E-02   618.06  99.100    PBC<MDA PM144 
   722.66       10.  93.19   1.51  1.199E-02   722.79  10.810  4.493E+00 SB124 
                                               722.94  90.840  5.348E-01 AG108M
                                               723.36  20.220  2.404E+00 EU154 
   722.79       11.  86.05   1.51  1.199E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  5.361E-01 AG108M
                                               723.36  20.220  2.410E+00 EU154 
   727.17        7. 120.08   1.52  1.194E-02   727.17   7.550    PBC<MDA BI212 
   735.72       21.  21.82   1.52  1.184E-02   735.72  22.500  4.379E+00 PM146 
   747.16        8. 138.45   1.53  1.171E-02   747.16  34.000    PBC<MDA PM146 
   766.41       14.  84.50   1.55  1.150E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  2.347E+02 PA234M
   778.92        5. 164.92   1.56  1.136E-02   778.92  12.940    PBC<MDA EU152 
   785.42        9.  90.03   1.57  1.129E-02   785.42   1.280    PBC<MDA BI212 
   815.77        8. 119.87   1.60  1.099E-02   815.77  23.280    PBC<MDA La140 
   861.50        2. 554.15   1.64  1.057E-02   860.56  12.420    PBC<MDA TL208 
   873.23       10.  89.58   1.65  1.046E-02   873.23  12.270    PBC<MDA EU154 

                                 (Page 5 of 21)

Page 980 of 1586



      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:18:04 AMPage  4
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193611.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   880.53        8.  86.92   1.66  1.040E-02   880.53   6.000    PBC<MDA PA234 
   883.24        8.  99.91   1.66  1.038E-02   883.24   9.600    PBC<MDA PA234 
   884.68        3. 326.46   1.66  1.036E-02   884.68  72.680    PBC<MDA AG110M
   910.57       66.  12.31   1.23  1.015E-02   911.07  29.000  1.246E+01 AC228 
   968.49       15.  76.42   1.74  9.703E-03   968.97  17.460    PBC<MDA AC228 
  1048.07        9.  61.86   1.81  9.162E-03  1048.07  80.000    PBC<MDA Cs136 
  1063.66        6.  91.94   1.82  9.063E-03  1063.66  74.500    PBC<MDA BI207 
  1120.44       44.  15.08   1.87  8.722E-03  1120.29  15.100  1.856E+01 BI214 
                                              1120.55  99.987  2.803E+00 Sc46  
                                              1121.30  34.900  8.036E+00 Ta182 
  1189.05        7. 107.76   1.93  8.342E-03  1189.05  16.200    PBC<MDA Ta182 
  1238.28       17.  40.18   1.97  8.090E-03  1238.28  66.070  1.802E+00 Co56  
  1332.50        7.  37.80   2.05  7.647E-03  1332.50  99.980    PBC<MDA CO60  
  1384.30        7.  85.05   2.10  7.423E-03  1384.30  24.290    PBC<MDA AG110M
  1460.60      303.   5.74   2.43  7.112E-03  1460.83  10.670  2.218E+02 K40   
  1596.21        5.  44.72   2.27  6.616E-03  1596.21  95.400    PBC<MDA La140 
  1764.32       28.  18.90   2.40  6.075E-03  1764.49  15.400  1.663E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.31    74.64       109.       110. 3.292E+03   16.54   0.880  -      sD
   308.25    77.13        88.       133. 3.914E+03   13.30   0.883  -      sD
   708.39   177.27        15.        18. 5.461E+02   41.39   0.645  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.85    46.55        89.        14.     0.008   115.14   1.009 
 TH-227    200.18    50.14       217.       -10.    -0.006   210.71   0.855 
 AM-241    237.74    59.54       314.       -20.    -0.011   126.26   0.865 
 TH-234    252.74    63.29        99.        22.     0.012    67.45   0.868D
 Sn-126    256.71    64.28       306.        13.     0.007   188.68   0.869s
 BA-133    323.50    80.99       177.       -22.    -0.012   107.57   0.887s
 Np-237    345.49    86.49       612.       -23.    -0.013   156.54   0.892 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:18:04 AMPage  5
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193611.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Sn-126    347.29    86.94       542.        15.     0.008   115.70   0.892D
 Sn-126    349.81    87.57       535.        30.     0.017    51.67   0.893D
 Nd-147    363.92    91.10       602.       -25.    -0.014   142.88   0.897s
 TH-234    369.87    92.59       108.        43.     0.024    37.96   0.898D
 AC-228    372.91    93.35       632.       -26.    -0.014   139.39   0.899s
 Gd-153    389.50    97.50       157.       -22.    -0.012   105.73   0.903s
 Np-239    397.50    99.50       422.       -20.    -0.011   145.90   0.905 
 Gd-153    412.29   103.20       416.       -22.    -0.012   134.94   0.909s
 Np-239    414.29   103.70       445.       -22.    -0.012   139.36   0.909s
 EU-155    420.73   105.31       477.         3.     0.002   939.54   0.911s
 Np-239    424.00   106.13       577.       -24.    -0.013   145.98   0.912 
 CO-57     487.69   122.06       171.         0.     0.000  1000.00   0.928s
 EU-154    491.84   123.10       105.        16.     0.009    91.40   0.929s
 PA-234    524.60   131.29       210.        17.     0.010   121.29   0.938 
 HF-181    531.51   133.02       485.       -20.    -0.011   156.42   0.939 
 CE-144    533.57   133.54       576.       -23.    -0.013   148.41   0.940 
 HF-181    544.61   136.30       581.       -23.    -0.013   148.59   0.943s
 CO-57     545.30   136.47       604.       -23.    -0.013   151.47   0.943s
 Tc-99m    561.44   140.51       627.       -23.    -0.013   153.64   0.947s
 U-235     574.53   143.79       679.       -24.    -0.013   157.58   0.950s
 CE-141    581.15   145.44       689.       -22.    -0.012   168.68   0.952 
 Ba-140    649.99   162.66       165.        17.     0.010   108.40   0.969 
 U-235     652.87   163.38       162.       -16.    -0.009   114.10   0.970 
 CE-139    662.76   165.85       144.        16.     0.009   108.97   0.973s
 Cf-251    705.72   176.60        77.        -5.    -0.003   269.35   0.983 
 TH-229    773.32   193.51        92.         3.     0.002   540.14   1.000s
 U-235     820.59   205.33        77.         8.     0.004   208.23   1.012s
 TH-229    842.65   210.85       121.       -20.    -0.011   103.70   1.018s
 Cf-251    907.22   227.00        66.        15.     0.008   102.96   1.034 
 TH-227    943.09   235.97       448.        16.     0.009   186.45   1.043s
 PB-212    953.73   238.63        38.       211.     0.117     8.02   1.045D
 PB-214    967.18   242.00       424.        16.     0.009   180.33   1.049 
 EU-152    977.96   244.69       433.        16.     0.009   181.86   1.051s
 TH-227   1024.13   256.24        92.       -11.    -0.006   170.69   1.063s
 Cd-113m  1053.96   263.70        68.         2.     0.001   502.85   1.070s
 BI-210M  1062.48   265.83        72.        -1.    -0.001   906.23   1.072s
 TL-208   1108.27   277.28        70.        11.     0.006   111.71   1.084s
 Hg-203   1115.93   279.20        81.         0.     0.000  1000.00   1.086s
 I-131    1136.32   284.30        40.        12.     0.006   105.96   1.091s
 PB-214   1179.35   295.06        53.        92.     0.051    19.61   1.075s
 TL-210   1183.11   296.00       515.       -16.    -0.009   199.00   1.102s
 PB-212   1199.43   300.08        30.        26.     0.014    46.47   1.233 
 PA-231   1199.38   300.07       499.       -16.    -0.009   195.19   1.106 
 PA-233   1199.82   300.18       482.       -16.    -0.009   191.98   1.107 
 PA-231   1209.70   302.65       466.       -16.    -0.009   188.35   1.109s
 BA-133   1210.50   302.85       450.       -16.    -0.009   185.03   1.109s
 Ba-140   1217.67   304.64        16.         9.     0.005    83.89   1.917s
 BI-210M  1218.68   304.90       433.       -16.    -0.009   181.37   1.111s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:18:04 AMPage  6
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193611.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ir-192   1232.85   308.44       417.       -16.    -0.009   177.43   1.115s
 PA-233   1247.13   312.01       401.       -13.    -0.007   226.63   1.118s
 Ir-192   1265.04   316.49       388.         0.     0.000  1000.00   1.123 
 CR-51    1279.41   320.08       343.        16.     0.009   169.21   1.126s
 La-140   1314.10   328.76       115.       -16.    -0.009    99.25   1.135 
 Cf-249   1332.81   333.44       114.         9.     0.005   175.20   1.139s
 AC-228   1350.83   337.95        23.        72.     0.040    18.34   1.166s
 Cs-136   1361.32   340.57       160.        12.     0.007   152.52   1.146s
 EU-152   1376.18   344.29       172.         3.     0.002   646.52   1.150s
 HF-181   1382.35   345.83       175.         0.     0.000  1000.00   1.151 
 PB-214   1405.94   351.73        13.       137.     0.076    10.04   1.030s
 BA-133   1423.02   356.00       214.       -13.    -0.007   157.04   1.162 
 I-131    1456.95   364.48        24.        10.     0.006   101.39   1.170s
 BA-133   1534.35   383.84        75.        12.     0.006   108.59   1.189s
 SN-113   1565.74   391.69        45.       -11.    -0.006   126.63   1.196s
 AG-108M  1734.69   433.94        24.        10.     0.006   101.00   1.238s
 PM-146   1814.45   453.88        56.       -16.    -0.009    92.99   1.257s
 Ir-192   1871.16   468.06        29.        12.     0.006    94.86   1.271s
 BE-7     1909.29   477.60       103.       -14.    -0.008   105.62   1.280s
 HF-181   1926.90   482.00       117.       -14.    -0.008   111.78   1.284s
 La-140   1946.98   487.02       111.        13.     0.007   120.82   1.289s
 RU-103   1987.11   497.05        32.        -5.    -0.003   225.98   1.298 
 RH-106   2046.35   511.86        40.        99.     0.055    13.51   2.563s
 Kr-85    2054.81   513.98       120.         8.     0.004   198.90   1.315 
 Nd-147   2122.88   531.00        30.        -1.    -0.001   847.61   1.331s
 Ba-140   2147.92   537.26        39.        -4.    -0.002   322.59   1.337s
 CS-134   2251.82   563.24        22.        10.     0.006    97.07   1.362s
 CS-134   2276.15   569.32        19.        10.     0.005    73.00   1.367s
 BI-207   2277.68   569.70        24.         4.     0.002   165.88   1.368s
 TL-208   2330.20   582.83         4.       100.     0.055    11.20   1.822s
 SB-125   2400.87   600.50       263.       -15.    -0.008   159.58   1.397s
 SB-124   2409.79   602.73       248.       -15.    -0.008   154.98   1.399s
 CS-134   2417.71   604.71       234.       -11.    -0.006   200.74   1.401s
 BI-214   2436.11   609.31        30.        84.     0.047    14.31   1.406D
 PM-144   2471.12   618.06       171.        15.     0.008   128.02   1.414s
 RH-106   2486.54   621.92        79.       -15.    -0.008    88.92   1.417 
 SB-125   2542.43   635.89        41.       -12.    -0.007    79.03   1.430s
 AG-110M  2629.92   657.76        72.       -18.    -0.010    69.80   1.451s
 CS-137   2645.51   661.66        95.       -17.    -0.009    85.79   1.455s
 PM-144   2785.05   696.54        47.        -9.    -0.005   170.62   1.487s
 NB-94    2809.41   702.63        37.       -15.    -0.008    92.06   1.493s
 SB-124   2890.04   722.79        36.        11.     0.006    86.05   1.512s
 AG-108M  2890.65   722.94        43.        10.     0.006    93.19   1.512s
 EU-154   2892.34   723.36        53.         0.     0.000  1000.00   1.512s
 ZR-95    2895.69   724.20        53.         0.     0.000  1000.00   1.513s
 BI-212   2907.58   727.17        36.         7.     0.004   120.08   1.516s
 PM-146   2941.78   735.72         0.        21.     0.012    21.82   1.524s
 PM-146   2987.55   747.16        23.         8.     0.004   138.45   1.535s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:18:04 AMPage  7
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193611.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 ZR-95    3025.83   756.73        19.        -4.    -0.002   255.36   1.543s
 AG-110M  3054.69   763.94        52.       -17.    -0.009    64.37   1.550s
 NB-95    3062.08   765.79        75.        -4.    -0.002   290.25   1.552s
 PA-234M  3064.57   766.41        66.        14.     0.008    84.50   1.552s
 EU-152   3114.61   778.92        14.         5.     0.003   164.92   1.564s
 BI-212   3140.62   785.42        14.         9.     0.005    90.03   1.570s
 TL-210   3197.35   799.60        40.       -14.    -0.008    68.62   1.583s
 CS-134   3206.76   801.95        64.        -7.    -0.004   166.39   1.585s
 CO-58    3242.06   810.78        48.        -8.    -0.004   134.99   1.593s
 La-140   3262.05   815.77        40.         8.     0.004   119.87   1.598s
 Cs-136   3272.97   818.50        50.        -8.    -0.005   121.98   1.600s
 MN-54    3338.38   834.85        37.       -10.    -0.006   129.23   1.615s
 Co-56    3386.08   846.77        30.       -12.    -0.007   104.42   1.626s
 TL-208   3441.27   860.56        25.         2.     0.001   554.15   1.638s
 NB-94    3483.41   871.10        42.       -15.    -0.008    65.68   1.648s
 EU-154   3491.95   873.23        35.        10.     0.006    89.58   1.650s
 PA-234   3521.16   880.53        21.         8.     0.005    86.92   1.657s
 PA-234   3532.00   883.24        29.         8.     0.005    99.91   1.659s
 AG-110M  3537.78   884.68        37.         3.     0.001   326.46   1.660s
 Sc-46    3556.17   889.28        52.       -10.    -0.005   111.65   1.664s
 AC-228   3641.36   910.57         0.        66.     0.037    12.31   1.228s
 AG-110M  3749.09   937.49        40.       -17.    -0.009    86.28   1.708s
 PA-234   3783.21   946.02        40.        -9.    -0.005   158.05   1.716s
 EU-152   3855.60   964.11        70.        -8.    -0.004   162.48   1.732s
 AC-228   3875.05   968.97        56.        15.     0.008    76.42   1.736s
 EU-154   3984.54   996.33        30.        -2.    -0.001   527.05   1.761s
 PA-234M  4003.22  1001.00        32.         0.     0.000  1000.00   1.765s
 EU-154   4018.33  1004.77        33.         0.     0.000  1000.00   1.768s
 Co-56    4150.66  1037.84        21.        -1.    -0.001   792.15   1.798s
 Cs-136   4191.60  1048.07        11.         9.     0.005    61.86   1.807s
 RH-106   4200.76  1050.36        36.       -12.    -0.007    75.29   1.809s
 BI-207   4253.99  1063.66         5.         6.     0.004    91.94   1.820s
 FE-59    4396.44  1099.25        27.        -2.    -0.001   708.52   1.852s
 EU-152   4447.76  1112.07        26.         0.     0.000  1000.00   1.863s
 ZN-65    4461.66  1115.55        26.         0.     0.000  1000.00   1.866s
 BI-214   4480.63  1120.29         0.        44.     0.024    15.08   1.870s
 Sc-46    4481.68  1120.55        44.         0.     0.000  1000.00   1.870s
 Ta-182   4484.69  1121.30        56.        -7.    -0.004   166.56   1.871s
 CO-60    4692.57  1173.24        32.       -14.    -0.008    95.65   1.916s
 Ta-182   4755.86  1189.05        11.         7.     0.004   107.76   1.930s
 Ta-182   4885.39  1221.41        34.        -6.    -0.003   231.54   1.957s
 Co-56    4952.92  1238.28         6.        17.     0.010    40.18   1.972s
 NA-22    5098.03  1274.53        23.       -11.    -0.006    70.16   2.003s
 EU-154   5098.08  1274.54        33.         0.     0.000  1000.00   2.003s
 FE-59    5166.35  1291.60        17.        -1.    -0.001   972.11   2.017s
 TL-210   5252.04  1313.00        28.       -11.    -0.006   114.08   2.036s
 CO-60    5330.11  1332.50         0.         7.     0.004    37.80   2.052s
 AG-110M  5537.48  1384.30         6.         7.     0.004    85.05   2.096s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:18:04 AMPage  8
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193611.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152   5632.39  1408.00        12.        -4.    -0.002   215.06   2.115s
 K-40     5842.99  1460.60         0.       303.     0.168     5.74   2.432 
 La-140   6386.02  1596.21         0.         5.     0.003    44.72   2.269s
 SB-124   6765.58  1690.98         6.        -5.    -0.003   124.92   2.345s
 BI-214   7060.00  1764.49         0.        28.     0.016    18.90   2.403s
 Co-56    7087.48  1771.35        39.        -8.    -0.005   110.64   2.408s
 Y-88     7346.69  1836.06         0.         0.     0.000  1000.00   2.459s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -4.5622E+00                                      5.31E+01             
                           477.60-4.562E+00 ?(  1.624E+01 1.06E+02 1.05E+01 G  
 
NA-22    C  -7.4925E-01                                      9.50E+02             
                          1274.53-7.492E-01 ?(  1.749E+00 7.02E+01 9.99E+01 G  
 
K-40     N   2.2182E+02                                      4.66E+11             
                          1460.83 2.218E+02  (  5.395E+00 5.74E+00 1.07E+01 G  
 
Sc-46    F  -5.1120E-01                                      8.38E+01             
                           889.28-5.112E-01 ?(  1.945E+00 1.12E+02 1.00E+02 G  
                          1120.55 0.000E+00 +   2.142E+00 1.00E+03 1.00E+02 G  
 
CR-51    F   3.9595E+00                                      2.77E+01             
                           320.08 3.960E+00 ?(  2.251E+01 1.69E+02 9.94E+00 G  
 
MN-54    C  -5.3126E-01                                      3.12E+02             
                           834.85-5.313E-01 ?(  1.603E+00 1.29E+02 1.00E+02 G  
 
FE-59    F  -1.8527E-01                                      4.45E+01             
                          1099.25-1.853E-01 ?(  2.976E+00 7.09E+02 5.65E+01 G  
                          1291.60-1.642E-01 +   3.599E+00 9.72E+02 4.32E+01 G  
 
Co-56    C   3.4164E-01                                      7.73E+01             
                           846.77-6.236E-01 ?(  1.467E+00 1.04E+02 9.99E+01 G  
                          1238.28 1.802E+00 ?(  1.435E+00 4.02E+01 6.61E+01 G  
                          1037.84-5.681E-01 +   1.032E+01 7.92E+02 1.41E+01 G  
                          1771.35-4.970E+00 +   1.882E+01 1.11E+02 1.55E+01  A 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:18:04 AMPage  9
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193611.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-58    C  -3.7951E-01                                      7.09E+01             
                           810.78-3.795E-01 ?(  1.762E+00 1.35E+02 9.95E+01 G  
 
CO-60    F   5.0865E-01                                      1.93E+03             
                          1332.50 5.087E-01 ?(  5.355E-01 3.78E+01 1.00E+02 G  
                          1173.24-9.239E-01 -   1.919E+00 9.57E+01 9.99E+01 G  
 
NB-94    I  -6.8054E-01                                      7.41E+06             
                           702.63-6.805E-01 ?(  1.445E+00 9.21E+01 9.79E+01 G  
                           871.10-8.046E-01 +   1.746E+00 6.57E+01 9.99E+01 G  
 
ZR-95    I  -3.2238E-01                                      6.40E+01             
                           756.73-3.224E-01 *(  2.008E+00 2.55E+02 5.45E+01 G  
                           724.20 0.000E+00 +   3.849E+00 1.00E+03 4.42E+01 G  
 
NB-95    I  -2.0763E-01                                      6.40E+01             
                           765.79-2.076E-01 ?(  2.089E+00 2.90E+02 9.98E+01 G  
 
RU-103   I  -1.9340E-01                                      3.93E+01             
                           497.05-1.934E-01 ?(  1.124E+00 2.26E+02 9.09E+01 G  
                           610.30-2.717E-06 %   5.149E+01 5.54E+08 5.75E+00 GA 
 
RH-106   I  -6.1812E+00                                      3.74E+02             
                           621.92-6.181E+00 ?(  1.845E+01 8.89E+01 9.93E+00 G  
                          1050.36-4.758E+01 +   1.197E+02 7.53E+01 1.56E+00 G  
                           511.86 1.779E+01 ?   5.784E+00 1.35E+01 2.00E+01 GA 
 
AG-108M  C   4.4292E-01                                      1.53E+05             
                           433.94 3.507E-01 ?(  8.956E-01 1.01E+02 9.05E+01 G  
                           722.94 5.348E-01 ?(  1.688E+00 9.32E+01 9.08E+01 G  
                           614.28 5.833E-02 %   3.302E+00 1.66E+03 8.98E+01 G  
 
AG-110M  F   7.1167E-01                                      2.50E+02             
                           884.68 1.986E-01 &(  2.299E+00 3.26E+02 7.27E+01 G  
                           657.76-8.314E-01 +   1.925E+00 6.98E+01 9.46E+01 G  
                           937.49-2.733E+00 +   5.236E+00 8.63E+01 3.44E+01 G  
                          1384.30 2.247E+00 ?(  4.253E+00 8.51E+01 2.43E+01 G  
                           763.94-3.688E+00 +   7.835E+00 6.44E+01 2.23E+01 G  
 
SN-113   F  -4.8818E-01                                      1.15E+02             
                           391.69-4.882E-01 ?(  1.552E+00 1.27E+02 6.40E+01 G  
 
SB-124   F  -9.6438E-02                                      6.02E+01             
                           602.73-6.026E-01 ?(  3.145E+00 1.55E+02 9.83E+01 G  
                          1690.98-9.838E-01 +   2.663E+00 1.25E+02 4.78E+01 G  
                           722.79 4.505E+00 ?(  1.309E+01 8.61E+01 1.08E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:18:04 AMPage 10
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193611.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SB-125   I   1.0605E-01                                      1.01E+03             
                           427.88 1.061E-01 %(  3.253E+00 1.18E+03 2.96E+01 G  
                           600.50-3.301E+00 +   1.774E+01 1.60E+02 1.79E+01 G  
                           635.89-4.602E+00 +   1.219E+01 7.90E+01 1.13E+01 G  
                           463.37 3.185E-01 %   1.479E+01 1.33E+03 1.05E+01 G  
 
I-131    I   6.2021E-01                                      8.02E+00             
                           364.48 3.385E-01 ?(  8.680E-01 1.01E+02 8.17E+01 G  
                           284.30 4.369E+00 &(  1.210E+01 1.06E+02 6.14E+00 G  
                           636.97-5.893E-01 &   2.171E+01 1.04E+03 7.17E+00 G  
 
Gd-153   F  -1.0820E+00                                      2.42E+02             
                            97.50-1.082E+00  (  3.069E+00 1.06E+02 3.00E+01 G  
                           103.20-1.484E+00 &   6.701E+00 1.35E+02 2.18E+01 G  
 
Ga-68    C  -7.3272E-01                                      4.71E-02             
                          1077.40-7.327E-01 %(  5.327E+01 3.15E+03 3.30E+00 G  
 
Tc-99m   I  -4.1175E-01                                      2.51E-01             
                           140.51-4.117E-01 ?(  2.113E+00 1.54E+02 8.93E+01 G  
 
BA-133   F  -5.8842E-01                                      3.85E+03             
                           356.00-5.884E-01 ?(  3.117E+00 1.57E+02 6.20E+01 G  
                           302.85-2.151E+00 +   1.335E+01 1.85E+02 1.83E+01 G  
                           383.84 3.776E+00 ?   1.389E+01 1.09E+02 8.94E+00 GA 
                            80.99-1.055E+00 +   3.043E+00 1.08E+02 3.41E+01 GA 
 
CS-134   I   7.2629E-01                                      7.54E+02             
                           795.87 2.903E-02 %(  1.921E+00 1.85E+03 8.55E+01 G  
                           604.71-4.541E-01 +   3.082E+00 2.01E+02 9.76E+01 G  
                           569.32 2.405E+00 ?(  5.868E+00 7.30E+01 1.54E+01 G  
                           801.95-4.022E+00 +   2.303E+01 1.66E+02 8.69E+00 G  
                           563.24 4.776E+00 ?(  1.128E+01 9.71E+01 8.35E+00 G  
 
CS-137   I  -8.5524E-01                                      1.10E+04             
                           661.66-8.552E-01 ?(  2.456E+00 8.58E+01 8.52E+01 G  
 
CE-139   F   3.2671E-01                                      1.38E+02             
                           165.85 3.267E-01 &(  1.197E+00 1.09E+02 7.99E+01 G  
 
Ba-140   I   9.9349E-01                                      1.28E+01             
                           537.26-6.112E-01 ?(  4.861E+00 3.23E+02 2.44E+01 G  
                           162.66 4.465E+00  (  1.625E+01 1.08E+02 6.22E+00 G  
                           304.85 5.083E+00  (  1.206E+01 8.39E+01 4.29E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:18:04 AMPage 11
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193611.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
La-140   I   7.6418E-01                                      1.28E+01             
                          1596.21 4.401E-01 ?(  6.487E-01 4.47E+01 9.54E+01 G  
                           487.02 9.643E-01  (  3.940E+00 1.21E+02 4.55E+01 G  
                           328.76-1.994E+00 -   6.650E+00 9.92E+01 2.03E+01 G  
                           815.77 1.701E+00 ?(  7.002E+00 1.20E+02 2.33E+01 G  
 
CE-141   I  -7.1317E-01                                      3.25E+01             
                           145.44-7.132E-01 &(  4.020E+00 1.69E+02 4.82E+01 G  
 
CE-144   I  -3.1523E+00                                      2.85E+02             
                           133.54-3.152E+00 ?(  1.563E+01 1.48E+02 1.11E+01 G  
 
PM-144   C   1.1033E-01                                      3.63E+02             
                           696.54-3.948E-01 ?(  1.573E+00 1.71E+02 9.90E+01 G  
                           618.06 6.149E-01 ?(  2.653E+00 1.28E+02 9.91E+01 G  
 
EU-152   F   8.5052E-01                                      4.94E+03             
                           121.78-5.219E-02 %(  3.312E+00 1.85E+03 2.86E+01 G  
                           344.29 2.890E-01 ?(  6.404E+00 6.47E+02 2.65E+01 G  
                          1112.07 0.000E+00 -   1.229E+01 1.00E+03 1.36E+01 G  
                           778.92 1.889E+00 ?(  7.612E+00 1.65E+02 1.29E+01 G  
                           964.11-2.930E+00 +   1.634E+01 1.62E+02 1.46E+01 G  
                           244.69 4.444E+00 ?(  2.712E+01 1.82E+02 7.58E+00 G  
                          1408.00-1.445E+00 +   6.808E+00 2.15E+02 2.10E+01 GA 
 
EU-154   I   1.4579E+00                                      3.14E+03             
                           123.10 6.027E-01 &(  1.847E+00 9.14E+01 4.08E+01 G  
                          1274.54 0.000E+00 -   5.908E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 -   8.397E+00 1.00E+03 2.02E+01 G  
                           873.23 4.301E+00 ?(  1.305E+01 8.96E+01 1.23E+01 G  
                          1004.77 0.000E+00 -   9.623E+00 1.00E+03 1.80E+01 G  
                           996.33-8.268E-01 -   1.568E+01 5.27E+02 1.06E+01 G  
 
EU-155   I   2.3160E-01                                      1.81E+03             
                           105.31 2.316E-01 &(  7.348E+00 9.40E+02 2.12E+01 G  
                            86.54 0.000E+00 }   5.890E+00 1.76E+03 3.07E+01 G  
 
HF-181   F  -6.0238E-01                                      4.24E+01             
                           482.00-6.024E-01 ?(  2.271E+00 1.12E+02 8.05E+01 G  
                           133.02-7.029E-01 +   3.680E+00 1.56E+02 4.33E+01 G  
                           345.83 0.000E+00 &   1.139E+01 1.00E+03 1.51E+01 G  
                           136.30-6.022E+00 &   2.990E+01 1.49E+02 5.85E+00 G  
 
Ta-182   F   1.4393E-01                                      1.14E+02             
                          1121.30-1.189E+00 ?(  6.835E+00 1.67E+02 3.49E+01 G  
                          1221.41-1.510E+00 +   7.521E+00 2.32E+02 2.70E+01 G  
                          1189.05 3.015E+00 ?(  7.371E+00 1.08E+02 1.62E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:18:04 AMPage 12
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193611.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-208   N   4.6115E+00                                      6.98E+02             
                           583.02 4.662E+00 *(  5.902E-01 1.12E+01 8.45E+01 G  
                           277.28 3.934E+00 &(  1.491E+01 1.12E+02 6.31E+00 G  
                           860.56 8.461E-01 &   1.100E+01 5.54E+02 1.24E+01 G  
 
PM-146   C   6.6863E-01                                      2.02E+03             
                           453.88-8.256E-01 &(  1.898E+00 9.30E+01 6.50E+01 G  
                           747.16 1.070E+00 ?(  3.519E+00 1.38E+02 3.40E+01 G  
                           735.72 4.379E+00 ?(  1.537E+00 2.18E+01 2.25E+01 G  
 
Cd-113m      8.4585E+02                                      5.33E+03             
                           263.70 8.459E+02 ?(  1.488E+04 5.03E+02 6.00E-03   K
 
Cd-109   F   1.0921E+00                                      4.53E+02             
                                                            Derived Ave Activity  
                            88.04 1.092E+00 }(  4.596E+01 1.25E+03 3.79E+00 G  
 
Cf-251   T  -4.6178E-01                                      3.28E+05             
                           176.60-4.618E-01  (  4.306E+00 2.69E+02 1.70E+01 G  
                           227.00 4.735E+00     1.260E+01 1.03E+02 6.30E+00 GA 
 
Cf-249   T   3.0237E-01                                      1.28E+05             
                           387.95 2.859E-02 &(  2.031E+00 2.03E+03 6.60E+01 G  
                           333.44 1.467E+00 ?(  8.766E+00 1.75E+02 1.55E+01 G  
 
Sn-126       2.5164E+00                                      3.65E+07             
                            87.57 1.262E+00 }   4.577E+00 5.17E+01 3.75E+01 GA 
                            64.28 2.516E+00 ?(  1.599E+01 1.89E+02 9.70E+00 G  
                            86.94 2.516E+00 }   1.917E+01 1.16E+02 9.04E+00 GA 
 
PB-210   N   1.0328E+01                                      8.14E+03             
                            46.54 1.033E+01  (P 3.375E+01 1.15E+02 4.25E+00 G  
 
PB-212   N   9.8655E+00                                      6.98E+02             
                           238.63 9.866E+00  (  1.463E+00 8.02E+00 4.33E+01 G  
                           300.03 1.898E+01 +   2.061E+01 4.65E+01 3.28E+00 GA 
 
PB-214   N   1.0367E+01                                      5.84E+05             
                           351.93 9.873E+00 @(  1.387E+00 1.00E+01 3.76E+01 G  
                           295.09 1.133E+01 @(P 4.468E+00 1.96E+01 1.93E+01 G  
                           242.00 4.487E+00 -   2.715E+01 1.80E+02 7.43E+00 GA 
 
BI-207   C   5.2097E-01                                      1.18E+04             
                          1063.66 5.210E-01 &(  1.108E+00 9.19E+01 7.45E+01 G  
                           569.70 1.726E-01 -   1.011E+00 1.66E+02 9.77E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:18:04 AMPage 13
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193611.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-212   N   4.5933E+00                                      6.98E+02             
                           727.17 4.593E+00  (  1.898E+01 1.20E+02 7.55E+00 G  
                           785.42 3.633E+01 ?   7.742E+01 9.00E+01 1.28E+00 GA 
 
U-235    N  -1.3610E+00                                      2.57E+11             
                           143.79-3.322E+00 ?(  1.748E+01 1.58E+02 1.10E+01 G  
                           205.33 2.928E+00 ?(  1.596E+01 2.08E+02 5.01E+00 G  
                           163.38-5.159E+00 &   1.979E+01 1.14E+02 5.08E+00 G  
                           185.72-2.826E-02 % P 1.649E+00 2.15E+03 5.40E+01 GA 
 
BI-214   N   7.4782E+00                                      5.84E+05             
                           609.31 7.478E+00  (P 2.495E+00 1.43E+01 4.61E+01 G  
                          1120.29 1.856E+01 +   3.109E+00 1.51E+01 1.51E+01 G  
                          1764.49 1.663E+01 +   4.376E+00 1.89E+01 1.54E+01 G  
 
BI-210M  T  -5.8343E-02                                      1.10E+09             
                           265.83-5.834E-02  (  1.853E+00 9.06E+02 5.00E+01 G  
                           304.90-1.418E+00 +   8.630E+00 1.81E+02 2.80E+01 G  
 
AC-228   N   1.3395E+01                                      2.10E+03             
                           911.07 1.246E+01  (  1.391E+00 1.23E+01 2.90E+01 G  
                           968.97 4.851E+00 -   1.238E+01 7.64E+01 1.75E+01 G  
                           338.32 1.565E+01 @(  5.507E+00 1.83E+01 1.20E+01 G  
                            93.35-7.059E+00 -   3.284E+01 1.39E+02 5.56E+00 XA 
 
TH-227   N   5.1011E-01                                      7.95E+03             
                           256.24-3.246E+00  (  1.440E+01 1.71E+02 7.00E+00 G  
                           235.97 2.648E+00 &(  1.657E+01 1.86E+02 1.23E+01 G  
                            50.14-3.166E+00 &   2.259E+01 2.11E+02 8.00E+00 G  
 
TH-229   N   1.3402E+00                                      2.68E+06             
                           193.51 1.340E+00 ?(  1.903E+01 5.40E+02 4.40E+00 G  
                           210.85-1.267E+01 +   3.366E+01 1.04E+02 2.99E+00 G  
 
TH-234   N   1.1333E+01                                      1.63E+12             
                            92.59 1.164E+01  (P 1.399E+01 3.80E+01 5.58E+00 G  
                            63.29 1.089E+01  (P 2.408E+01 6.74E+01 3.81E+00 G  
 
PA-231   N  -1.3681E+01                                      1.20E+07             
                           302.65-1.368E+01 ?(  8.644E+01 1.88E+02 2.88E+00 G  
                           300.07-1.588E+01 +   1.039E+02 1.95E+02 2.46E+00 G  
 
PA-233   C  -8.6217E-01                                      7.82E+08             
                           312.01-8.622E-01 ?(  6.574E+00 2.27E+02 3.60E+01 G  
                           300.18-6.302E+00 +   4.058E+01 1.92E+02 6.20E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:18:04 AMPage 14
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193611.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-234   N   2.5249E+00                                      1.63E+12             
                           131.29 1.445E+00 ?(  5.886E+00 1.21E+02 1.80E+01 G  
                           946.02-3.779E+00 +   1.351E+01 1.58E+02 1.34E+01 G  
                           569.47 7.530E-02 %   1.316E+01 4.79E+03 8.20E+00 G  
                           883.24 4.550E+00 &(  1.554E+01 9.99E+01 9.60E+00 G  
                           880.53 7.254E+00 ?   2.143E+01 8.69E+01 6.00E+00 GA 
 
PA-234M  N   6.1017E+01                                      1.63E+12             
                          1001.00 0.000E+00 &(  2.036E+02 1.00E+03 8.37E-01 G  
                           766.41 2.347E+02 ?(  6.652E+02 8.45E+01 2.94E-01 G  
 
AM-241   T  -1.1069E+00                                      1.58E+05             
                            59.54-1.107E+00  (  4.682E+00 1.26E+02 3.59E+01 G  
 
Np-237   F  -2.6881E+00                                      2.14E+06             
                            86.49-2.688E+00  (  1.406E+01 1.57E+02 1.31E+01 G  
 
Ir-192   F   2.8290E-01                                      7.40E+01             
                           316.49 0.000E+00  (  2.706E+00 1.00E+03 8.70E+01 G  
                           468.06 7.587E-01 &(  1.806E+00 9.49E+01 5.18E+01 G  
                           308.44-1.265E+00 &   7.535E+00 1.77E+02 3.18E+01 G  
 
Cs-136   F   1.8652E-01                                      1.30E+01             
                           818.50-4.307E-01 ?(  1.799E+00 1.22E+02 1.00E+02 G  
                          1048.07 6.736E-01 ?(  1.359E+00 6.19E+01 8.00E+01 G  
                           340.57 6.718E-01 ?(  3.467E+00 1.53E+02 4.69E+01 G  
 
Np-239   T  -1.5428E+00                                      2.36E+00             
                           103.70-1.348E+00 &   6.287E+00 1.39E+02 2.40E+01 X  
                           106.13-1.543E+00 ?(  7.524E+00 1.46E+02 2.27E+01 G  
                            99.50-2.018E+00 +   9.858E+00 1.46E+02 1.50E+01 X  
 
Nd-147      -3.7891E-01                                      1.11E+01             
                           531.00-3.789E-01 ?(  8.064E+00 8.48E+02 1.30E+01 G  
                            91.10-1.330E+00 +   6.347E+00 1.43E+02 2.83E+01 G  
 
TL-210   N  -7.1329E-01                                      5.84E+05             
                           799.60-7.133E-01 ?(  1.623E+00 6.86E+01 9.90E+01 G  
                           296.00-4.875E-01 +   3.253E+00 1.99E+02 7.90E+01 G  
                          1313.00-3.876E+00 +   9.411E+00 1.14E+02 2.10E+01 GA 
 
Kr-85    I   6.6373E+01                                      3.92E+03             
                           513.98 6.637E+01 ?(  4.507E+02 1.99E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:18:04 AMPage 15
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193611.An1            
                                                                                 
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       217.       -10.    -0.006   210.71  -3.166E+00   
 AM-241      59.54       314.       -20.    -0.011   126.26  -1.107E+00   
 BA-133      80.99       177.       -22.    -0.012   107.57  -1.055E+00   
 Np-237      86.49       612.       -23.    -0.013   156.54  -2.688E+00   
 Nd-147      91.10       602.       -25.    -0.014   142.88  -1.330E+00   
 Gd-153      97.50       157.       -22.    -0.012   105.73  -1.082E+00   
 Np-239      99.50       422.       -20.    -0.011   145.90  -2.018E+00   
 Gd-153     103.20       416.       -22.    -0.012   134.94  -1.484E+00   
 Np-239     103.70       445.       -22.    -0.012   139.36  -1.348E+00   
 Np-239     106.13       577.       -24.    -0.013   145.98  -1.543E+00   
 EU-154     123.10       105.        16.     0.009    91.40   6.027E-01   
 PA-234     131.29       210.        17.     0.010   121.29   1.445E+00   
 HF-181     133.02       485.       -20.    -0.011   156.42  -7.029E-01   
 CE-144     133.54       576.       -23.    -0.013   148.41  -3.152E+00   
 HF-181     136.30       581.       -23.    -0.013   148.59  -6.022E+00   
 CO-57      136.47       604.       -23.    -0.013   151.47  -3.300E+00   
 Tc-99m     140.51       627.       -23.    -0.013   153.64  -4.117E-01   
 U-235      143.79       679.       -24.    -0.013   157.58  -3.322E+00   
 CE-141     145.44       689.       -22.    -0.012   168.68  -7.132E-01   
 U-235      163.38       162.       -16.    -0.009   114.10  -5.159E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:18:04 AMPage 16
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193611.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CE-139     165.85       144.        16.     0.009   108.97   3.267E-01   
 TH-229     193.51        92.         3.     0.002   540.14   1.340E+00   
 U-235      205.33        77.         8.     0.004   208.23   2.928E+00   
 TH-229     210.85       121.       -20.    -0.011   103.70  -1.267E+01   
 TH-227     235.97       448.        16.     0.009   186.45   2.648E+00   
 EU-152     244.69       433.        16.     0.009   181.86   4.444E+00   
 TH-227     256.24        92.       -11.    -0.006   170.69  -3.246E+00   
 Cd-113m    263.70        68.         2.     0.001   502.85   8.459E+02   
 BI-210M    265.83        72.        -1.    -0.001   906.23  -5.834E-02   
 I-131      284.30        40.        12.     0.006   105.96   4.369E+00   
 TL-210     296.00       515.       -16.    -0.009   199.00  -4.875E-01   
 PA-231     300.07       499.       -16.    -0.009   195.19  -1.588E+01   
 PA-233     300.18       482.       -16.    -0.009   191.98  -6.302E+00   
 PA-231     302.65       466.       -16.    -0.009   188.35  -1.368E+01   
 BA-133     302.85       450.       -16.    -0.009   185.03  -2.151E+00   
 BI-210M    304.90       433.       -16.    -0.009   181.37  -1.418E+00   
 Ir-192     308.44       417.       -16.    -0.009   177.43  -1.265E+00   
 PA-233     312.01       401.       -13.    -0.007   226.63  -8.622E-01   
 CR-51      320.08       343.        16.     0.009   169.21   3.960E+00   
 Cf-249     333.44       114.         9.     0.005   175.20   1.467E+00   
 Cs-136     340.57       160.        12.     0.007   152.52   6.718E-01   
 EU-152     344.29       172.         3.     0.002   646.52   2.890E-01   
 BA-133     356.00       214.       -13.    -0.007   157.04  -5.884E-01   
 I-131      364.48        24.        10.     0.006   101.39   3.385E-01   
 BA-133     383.84        75.        12.     0.006   108.59   3.776E+00   
 SN-113     391.69        45.       -11.    -0.006   126.63  -4.882E-01   
 PM-146     453.88        56.       -16.    -0.009    92.99  -8.256E-01   
 Ir-192     468.06        29.        12.     0.006    94.86   7.587E-01   
 BE-7       477.60       103.       -14.    -0.008   105.62  -4.562E+00   
 HF-181     482.00       117.       -14.    -0.008   111.78  -6.024E-01   
 RU-103     497.05        32.        -5.    -0.003   225.98  -1.934E-01   
 RH-106     511.86        40.        99.     0.055    13.51   1.779E+01   
 Kr-85      513.98       120.         8.     0.004   198.90   6.637E+01   
 Nd-147     531.00        30.        -1.    -0.001   847.61  -3.789E-01   
 CS-134     563.24        22.        10.     0.006    97.07   4.776E+00   
 CS-134     569.32        19.        10.     0.005    73.00   2.405E+00   
 BI-207     569.70        24.         4.     0.002   165.88   1.726E-01   
 SB-125     600.50       263.       -15.    -0.008   159.58  -3.301E+00   
 SB-124     602.73       248.       -15.    -0.008   154.98  -6.026E-01   
 CS-134     604.71       234.       -11.    -0.006   200.74  -4.541E-01   
 PM-144     618.06       171.        15.     0.008   128.02   6.149E-01   
 RH-106     621.92        79.       -15.    -0.008    88.92  -6.181E+00   
 SB-125     635.89        41.       -12.    -0.007    79.03  -4.602E+00   
 AG-110M    657.76        72.       -18.    -0.010    69.80  -8.314E-01   
 CS-137     661.66        95.       -17.    -0.009    85.79  -8.552E-01   
 PM-144     696.54        47.        -9.    -0.005   170.62  -3.948E-01   
 NB-94      702.63        37.       -15.    -0.008    92.06  -6.805E-01   
 SB-124     722.79        36.        11.     0.006    86.05   4.505E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:18:04 AMPage 17
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193611.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-212     727.17        36.         7.     0.004   120.08   4.593E+00   
 PM-146     735.72         0.        21.     0.012    21.82   4.379E+00   
 PM-146     747.16        23.         8.     0.004   138.45   1.070E+00   
 ZR-95      756.73        19.        -4.    -0.002   255.36  -3.224E-01   
 AG-110M    763.94        52.       -17.    -0.009    64.37  -3.688E+00   
 NB-95      765.79        75.        -4.    -0.002   290.25  -2.076E-01   
 PA-234M    766.41        66.        14.     0.008    84.50   2.347E+02   
 EU-152     778.92        14.         5.     0.003   164.92   1.889E+00   
 BI-212     785.42        14.         9.     0.005    90.03   3.633E+01   
 TL-210     799.60        40.       -14.    -0.008    68.62  -7.133E-01   
 CS-134     801.95        64.        -7.    -0.004   166.39  -4.022E+00   
 CO-58      810.78        48.        -8.    -0.004   134.99  -3.795E-01   
 Cs-136     818.50        50.        -8.    -0.005   121.98  -4.307E-01   
 MN-54      834.85        37.       -10.    -0.006   129.23  -5.313E-01   
 Co-56      846.77        30.       -12.    -0.007   104.42  -6.236E-01   
 NB-94      871.10        42.       -15.    -0.008    65.68  -8.046E-01   
 EU-154     873.23        35.        10.     0.006    89.58   4.301E+00   
 PA-234     880.53        21.         8.     0.005    86.92   7.254E+00   
 PA-234     883.24        29.         8.     0.005    99.91   4.550E+00   
 AG-110M    884.68        37.         3.     0.001   326.46   1.986E-01   
 Sc-46      889.28        52.       -10.    -0.005   111.65  -5.112E-01   
 AG-110M    937.49        40.       -17.    -0.009    86.28  -2.733E+00   
 PA-234     946.02        40.        -9.    -0.005   158.05  -3.779E+00   
 EU-152     964.11        70.        -8.    -0.004   162.48  -2.930E+00   
 EU-154     996.33        30.        -2.    -0.001   527.05  -8.268E-01   
 Co-56     1037.84        21.        -1.    -0.001   792.15  -5.681E-01   
 Cs-136    1048.07        11.         9.     0.005    61.86   6.736E-01   
 RH-106    1050.36        36.       -12.    -0.007    75.29  -4.758E+01   
 BI-207    1063.66         5.         6.     0.004    91.94   5.210E-01   
 FE-59     1099.25        27.        -2.    -0.001   708.52  -1.853E-01   
 Ta-182    1121.30        56.        -7.    -0.004   166.56  -1.189E+00   
 CO-60     1173.24        32.       -14.    -0.008    95.65  -9.239E-01   
 Ta-182    1189.05        11.         7.     0.004   107.76   3.015E+00   
 Ta-182    1221.41        34.        -6.    -0.003   231.54  -1.510E+00   
 Co-56     1238.28         6.        17.     0.010    40.18   1.802E+00   
 NA-22     1274.53        23.       -11.    -0.006    70.16  -7.492E-01   
 FE-59     1291.60        17.        -1.    -0.001   972.11  -1.642E-01   
 TL-210    1313.00        28.       -11.    -0.006   114.08  -3.876E+00   
 CO-60     1332.50         0.         7.     0.004    37.80   5.087E-01   
 AG-110M   1384.30         6.         7.     0.004    85.05   2.247E+00   
 EU-152    1408.00        12.        -4.    -0.002   215.06  -1.445E+00   
 SB-124    1690.98         6.        -5.    -0.003   124.92  -9.838E-01   
 Co-56     1771.35        39.        -8.    -0.005   110.64  -4.970E+00   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:18:04 AMPage 18
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193611.An1            
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -4.5621E+00   -4.5622E+00    1.056E+02%                1.62E+01
 NA-22  #A   -7.4925E-01   -7.4925E-01    7.016E+01%                1.75E+00
 K-40         2.2182E+02    2.2182E+02    5.745E+00%                5.40E+00
 Sc-46  #A   -5.1120E-01   -5.1120E-01    1.116E+02%                1.95E+00
 CR-51  #A    3.9595E+00    3.9595E+00    1.692E+02%                2.25E+01
 MN-54  #A   -5.3126E-01   -5.3126E-01    1.292E+02%                1.60E+00
 FE-59  #A   -1.8527E-01   -1.8527E-01    7.085E+02%                2.98E+00
 Co-56  #A    3.4163E-01    3.4164E-01    4.018E+01%                1.47E+00
 CO-57  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.11E+00
 CO-58  #A   -3.7951E-01   -3.7951E-01    1.350E+02%                1.76E+00
 CO-60  #A    5.0865E-01    5.0865E-01    3.780E+01%                5.36E-01
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.32E+00
 NB-94  #A   -6.8054E-01   -6.8054E-01    9.206E+01%                1.45E+00
 ZR-95  #A   -3.2238E-01   -3.2238E-01    2.554E+02%                2.01E+00
 NB-95  #A   -2.0762E-01   -2.0763E-01    2.902E+02%                2.09E+00
 RU-103 #A   -1.9340E-01   -1.9340E-01    2.260E+02%                1.12E+00
 RH-106 #A   -6.1812E+00   -6.1812E+00    8.892E+01%                1.85E+01
 AG-108M#A    4.4292E-01    4.4292E-01    6.871E+01%                8.96E-01
 AG-110M#A    7.1167E-01    7.1167E-01    8.505E+01%                2.30E+00
 SN-113 #A   -4.8818E-01   -4.8818E-01    1.266E+02%                1.55E+00
 SB-124 #A   -9.6437E-02   -9.6438E-02    8.605E+01%                3.15E+00
 SB-125 #A    1.0605E-01    1.0605E-01    1.179E+03%                3.25E+00
 I-131  #A    6.2018E-01    6.2021E-01    7.333E+01%                8.68E-01
 Gd-153 #A   -1.0820E+00   -1.0820E+00    1.057E+02%                3.07E+00
 Ga-68  #A   -7.2589E-01   -7.3272E-01    3.154E+03%                5.33E+01
 Tc-99m #A   -4.1102E-01   -4.1175E-01    1.536E+02%                2.11E+00
 BA-133 #A   -5.8842E-01   -5.8842E-01    1.570E+02%                3.12E+00
 CS-134 #A    7.2629E-01    7.2629E-01    7.300E+01%                1.92E+00
 CS-137 #A   -8.5524E-01   -8.5524E-01    8.579E+01%                2.46E+00
 CE-139 #A    3.2671E-01    3.2671E-01    1.090E+02%                1.20E+00
 Ba-140  A    9.9346E-01    9.9349E-01    8.389E+01%                4.86E+00
 La-140 #     7.6416E-01    7.6418E-01    4.472E+01%                6.49E-01
 CE-141 #A   -7.1316E-01   -7.1317E-01    1.687E+02%                4.02E+00
 CE-144 #A   -3.1523E+00   -3.1523E+00    1.484E+02%                1.56E+01
 PM-144 #A    1.1033E-01    1.1033E-01    1.067E+02%                1.57E+00
 EU-152 #A    8.5052E-01    8.5052E-01    1.649E+02%                3.31E+00
 EU-154 #A    1.4579E+00    1.4579E+00    6.399E+01%                1.85E+00
 EU-155 #A    2.3160E-01    2.3160E-01    9.395E+02%                7.35E+00
 HF-181 #A   -6.0237E-01   -6.0238E-01    1.118E+02%                2.27E+00
 Ta-182 #A    1.4393E-01    1.4393E-01    9.919E+01%                6.84E+00
 Hg-203 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.24E+00
 TL-208 #     4.6115E+00    4.6115E+00    1.120E+01%                5.90E-01
 PM-146 #A    6.6863E-01    6.6863E-01    2.182E+01%                1.90E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:18:04 AMPage 19
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193611.An1            
                                                                                 
 Y-88   #A    0.0000E+00    0.0000E+00    1.000E+03%                7.04E-01
 Cd-113m#A    8.4585E+02    8.4585E+02    5.028E+02%                1.49E+04
 Cd-109 #A    1.0921E+00    1.0921E+00    1.248E+03%                4.60E+01
 Cf-251  A   -4.6178E-01   -4.6178E-01    2.694E+02%                4.31E+00
 Cf-249 #A    3.0237E-01    3.0237E-01    1.752E+02%                2.03E+00
 Sn-126 #A    2.5164E+00    2.5164E+00    1.887E+02%                1.60E+01
 PB-210  A    1.0328E+01    1.0328E+01    1.151E+02%                3.38E+01
 PB-212       9.8655E+00    9.8655E+00    8.019E+00%                1.46E+00
 PB-214 #     1.0367E+01    1.0367E+01    1.004E+01%                1.39E+00
 BI-207 #A    5.2097E-01    5.2097E-01    9.194E+01%                1.11E+00
 BI-212 #A    4.5933E+00    4.5933E+00    1.201E+02%                1.90E+01
 U-235  #A   -1.3610E+00   -1.3610E+00    1.306E+02%                1.75E+01
 BI-214       7.4782E+00    7.4782E+00    1.431E+01%                2.49E+00
 BI-210M#A   -5.8343E-02   -5.8343E-02    9.062E+02%                1.85E+00
 AC-228       1.3395E+01    1.3395E+01    1.104E+01%                1.39E+00
 TH-227 #A    5.1011E-01    5.1011E-01    1.264E+02%                1.44E+01
 TH-229 #A    1.3402E+00    1.3402E+00    5.401E+02%                1.90E+01
 TH-234  A    1.1333E+01    1.1333E+01    3.796E+01%                1.40E+01
 PA-231 #A   -1.3681E+01   -1.3681E+01    1.883E+02%                8.64E+01
 PA-233 #A   -8.6217E-01   -8.6217E-01    2.266E+02%                6.57E+00
 PA-234 #A    2.5249E+00    2.5249E+00    7.857E+01%                5.89E+00
 PA-234M#A    6.1017E+01    6.1017E+01    8.450E+01%                2.04E+02
 AM-241 #A   -1.1069E+00   -1.1069E+00    1.263E+02%                4.68E+00
 Np-237 #A   -2.6881E+00   -2.6881E+00    1.565E+02%                1.41E+01
 Ir-192 #A    2.8290E-01    2.8290E-01    9.486E+01%                2.71E+00
 Cs-136 #A    1.8652E-01    1.8652E-01    6.186E+01%                1.80E+00
 Np-239 #A   -1.5425E+00   -1.5428E+00    1.460E+02%                7.52E+00
 Nd-147 #A   -3.7889E-01   -3.7891E-01    8.476E+02%                8.06E+00
 TL-210 #A   -7.1329E-01   -7.1329E-01    6.862E+01%                1.62E+00
 Kr-85  #A    6.6373E+01    6.6373E+01    1.989E+02%                4.51E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.1 keV)     2.789E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.1 keV) 2.7887006E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20193751 
-----------------------------------------------------------------------------                      
   Sample Description: 452318_Gamma_160-36453-B-10-B 
             Detector: Detector # 9       
             Batch ID: 452318                 
    Work Order Number: Gamma   
           Lot Number: 160-36453-B-10-B
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2019 05:20       Live Time: 1800   sec
     Acquisition Time: 12/18/2019 05:22:15    Real Time: 1802   sec
        Analysis Time: 12/18/2019 05:52       Dead Time: 0.10   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 9_2019-12-07_1444.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       4.535E-01          483.5     2.193E+00    2.193E+00    7.769E+00
NA-22      1.532E-01          202.8     3.107E-01    3.108E-01    1.120E+00
K-40       1.705E+02            5.7     9.780E+00    1.310E+01    8.406E+00
Sc-46     -4.636E-02          104.8     4.859E-02    4.865E-02    1.586E+00
CR-51     -2.355E-01         1108.4     2.610E+00    2.610E+00    1.876E+01
MN-54     -1.966E-01           76.8     1.510E-01    1.514E-01    9.590E-01
FE-59     -1.232E+00           69.4     8.554E-01    8.576E-01    2.346E+00
Co-56      4.717E-01           96.6     4.559E-01    4.565E-01    7.766E-01
CO-57      9.819E-02          376.5     3.697E-01    3.697E-01    7.870E-01
CO-58     -5.525E-01           80.6     4.453E-01    4.463E-01    1.490E+00
CO-60      4.057E-01          109.1     4.427E-01    4.432E-01    9.735E-01
ZN-65      5.987E-01          165.1     9.883E-01    9.888E-01    3.411E+00
NB-94      3.372E-01           98.8     3.331E-01    3.336E-01    1.130E+00
ZR-95      6.104E-01           92.7     5.659E-01    5.667E-01    1.295E+00
NB-95      4.776E-01           80.7     3.853E-01    3.860E-01    1.290E+00
RU-103    -2.734E-02         1045.6     2.859E-01    2.859E-01    7.237E-01
RH-106     5.190E+00           83.6     4.338E+00    4.346E+00    2.493E+01
AG-108M   -1.162E-01          305.5     3.550E-01    3.551E-01    8.686E-01
AG-110M    1.254E-02           71.3     8.936E-03    8.959E-03    2.045E+00
SN-113    -8.215E-02          776.1     6.375E-01    6.375E-01    2.182E+00
SB-124     0.000E+00         1.#INF     1.166E-01    1.166E-01    2.466E+00
SB-125     1.275E+00           60.5     7.709E-01    7.737E-01    2.516E+00
I-131      3.702E-01           92.2     3.412E-01    3.418E-01    6.224E-01
Gd-153     8.128E-01          203.3     1.653E+00    1.653E+00    5.513E+00
Ga-68      1.340E+01           95.6     1.281E+01    1.283E+01    2.884E+01
Tc-99m    -3.376E-01          136.3     4.602E-01    4.606E-01    1.535E+00
BA-133     2.209E-01          318.5     7.035E-01    7.036E-01    2.387E+00
CS-134     7.047E-01           65.5     4.615E-01    4.629E-01    1.266E+00
CS-137     2.702E-01          135.0     3.647E-01    3.650E-01    1.255E+00
CE-139     3.135E-01           97.7     3.064E-01    3.079E-01    1.024E+00
Ba-140    -5.089E-01          308.6     1.570E+00    1.571E+00    2.890E+00
La-140     3.246E-01          106.0     3.442E-01    3.447E-01    9.071E-01
CE-141    -6.111E-01          147.7     9.025E-01    9.030E-01    3.010E+00
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CE-144    -2.487E+00          122.0     3.035E+00    3.037E+00    1.013E+01
PM-144     3.199E-01           91.7     2.933E-01    2.938E-01    9.930E-01
EU-152     1.146E+00           90.6     1.039E+00    1.040E+00    2.223E+00
EU-154     4.113E-01           58.4     2.400E-01    2.410E-01    1.706E+00
EU-155    -2.382E-01          938.7     2.236E+00    2.236E+00    7.492E+00
HF-181    -1.736E-01           91.7     1.593E-01    1.595E-01    1.495E+00
Ta-182     1.369E+00           92.9     1.272E+00    1.274E+00    5.195E+00
Hg-203    -2.642E-01          128.5     3.394E-01    3.397E-01    1.147E+00
TL-208     3.354E+00           12.9     4.328E-01    4.664E-01    7.162E-01
PM-146     1.829E-01          225.6     4.126E-01    4.127E-01    1.024E+00
Y-88      -5.216E-03        10032.5     5.233E-01    5.233E-01    5.109E-01
Cd-113m   -7.076E+02          503.1     3.560E+03    3.561E+03    1.236E+04
Cd-109    -7.972E+00          163.0     1.300E+01    1.300E+01    4.332E+01
Cf-251    -2.634E-01          546.5     1.440E+00    1.440E+00    3.764E+00
Cf-249    -5.758E-01          103.7     5.969E-01    5.977E-01    2.002E+00
Sn-126    -2.207E+00          181.8     4.013E+00    4.014E+00    1.348E+01
PB-210     3.194E+00          318.5     1.017E+01    1.017E+01    3.462E+01
PB-212     1.011E+01            6.9     7.008E-01    9.585E-01    1.334E+00
PB-214     9.522E+00            8.5     8.069E-01    9.465E-01    1.180E+00
BI-207    -9.693E-01           88.6     8.584E-01    8.598E-01    1.851E+00
BI-212     2.641E+01           16.2     4.283E+00    4.497E+00    5.954E+00
U-235     -4.044E-01           86.4     3.496E-01    3.502E-01    1.252E+01
BI-214     9.059E+00            9.8     8.854E-01    1.003E+00    1.764E+00
BI-210M   -4.404E-01          148.4     6.536E-01    6.541E-01    1.749E+00
AC-228     1.017E+01           14.1     1.439E+00    1.530E+00    2.630E+00
TH-227    -4.904E+00           96.6     4.739E+00    4.749E+00    1.161E+01
TH-229    -2.946E-01         1999.2     5.889E+00    5.889E+00    1.480E+01
TH-234     1.268E+01           28.7     3.638E+00    3.706E+00    1.056E+01
PA-231     0.000E+00         1.#INF     6.653E+00    6.654E+00    6.222E+01
PA-233     0.000E+00         1.#INF     5.204E-01    5.204E-01    5.083E+00
PA-234    -5.455E-01          175.4     9.569E-01    9.574E-01    6.603E+00
PA-234M    1.698E+01           75.1     1.276E+01    1.279E+01    2.229E+02
AM-241     9.035E-01          108.3     9.787E-01    9.798E-01    3.274E+00
Np-237    -2.262E+00          178.3     4.033E+00    4.035E+00    1.344E+01
Ir-192     2.021E-01           99.3     2.007E-01    2.010E-01    2.123E+00
Cs-136     3.458E-01          127.6     4.413E-01    4.417E-01    1.699E+00
Np-239    -1.339E+00          164.2     2.199E+00    2.200E+00    7.324E+00
Nd-147     4.882E+00           32.0     1.560E+00    1.585E+00    3.296E+00
TL-210     5.059E-01           43.1     2.183E-01    2.202E-01    6.632E-01
Kr-85      0.000E+00         1.#INF     3.020E+01    3.020E+01    3.343E+02
-----------------------------------------------------------------------------
Total      3.087E+02

      Analyst: Justin Banner
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:52:24 AMPage  1
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193751.An1             
                                                                                 
 Sample description                                             
      452318_Gamma_160-36453-B-10-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20193751.An1

 Acquisition information
        Start time:                 12/18/2019 5:22:15 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.10 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N09363993                                                 
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:52:24 AMPage  2
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193751.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2019 5:20:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2019-12-07_1444.PBC
                                                 12/7/2019 2:44:35 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   30 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1815

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.54        6. 318.50   1.00  2.577E-02    46.54   4.250    PBC<MDA PB210 
    59.54       21. 108.31   1.01  3.659E-02    59.54  35.900    PBC<MDA AM241 
    63.16       54.  38.75   1.36  3.921E-02    63.29   3.810  1.989E+01 TH234 
    74.87      155.  13.15   1.03  4.577E-02
    77.21      260.   8.46   1.03  4.682E-02
    87.22      116.  16.25   1.13  5.029E-02    86.49  13.100  9.836E+00 Np237 
                                                86.54  30.700  4.196E+00 EU155 
                                                86.94   9.040  1.422E+01 Sn126 
                                                87.57  37.500  3.416E+00 Sn126 
                                                88.04   3.790  3.371E+01 Cd109 
    92.66       40.  42.29   1.04  5.156E-02    92.59   5.584    PBC<MDA TH234 
    93.42       27. 176.81   1.04  5.171E-02    93.35   5.561    PBC<MDA AC228 
    97.50       23. 203.34   1.05  5.240E-02    97.50  30.000    PBC<MDA Gd153 
   121.78       20.  90.62   1.07  5.305E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  2.451E-01 CO57  
   122.06        4. 436.59   1.07  5.303E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  5.272E-02 CO57  
   136.47        5. 613.52   1.08  5.150E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  4.627E-01 CO57  
   165.85       21.  97.73   1.11  4.736E-02   165.85  79.900    PBC<MDA CE139 
   185.72       39.  52.80   1.13  4.403E-02   185.72  54.000    PBC<MDA U235  
   204.88       17. 102.59   1.15  4.123E-02   205.33   5.010    PBC<MDA U235  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:52:24 AMPage  3
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193751.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   226.99       16. 122.47   1.17  3.858E-02   227.00   6.300    PBC<MDA Cf251 
   235.97       11. 332.22   1.18  3.760E-02   235.97  12.300    PBC<MDA TH227 
   238.43      288.   9.23   1.17  3.734E-02   238.63  43.300  9.913E+00 PB212 
   241.84       83.  18.41   1.18  3.697E-02   242.00   7.430  1.671E+01 PB214 
   295.11      153.  11.71   1.12  3.232E-02   295.09  19.300  1.364E+01 PB214 
                                               296.00  79.000  3.340E+00 TL210 
   299.96        9. 337.38   1.24  3.195E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  6.310E+00 PA231 
                                               300.18   6.200  2.504E+00 PA233 
   332.53       22.  28.36   0.52  2.976E-02   333.44  15.510  2.693E+00 Cf249 
   338.09       71.  23.56   0.89  2.940E-02   338.32  12.010  1.122E+01 AC228 
   340.57       14. 153.42   1.27  2.927E-02   340.57  46.900    PBC<MDA Cs136 
   344.29       14. 157.60   1.28  2.905E-02   344.29  26.500    PBC<MDA EU152 
   345.83       12. 177.47   1.28  2.896E-02   345.83  15.070    PBC<MDA HF181 
   351.83      184.   8.47   1.33  2.861E-02   351.93  37.600  9.522E+00 PB214 
   356.00        7. 318.48   1.29  2.837E-02   356.00  62.050    PBC<MDA BA133 
   363.79       11.  92.19   1.29  2.791E-02   364.48  81.700    PBC<MDA I131  
   453.88        5. 225.57   1.37  2.388E-02   453.88  65.000    PBC<MDA PM146 
   463.37       18.  60.47   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   468.06       12.  99.31   1.38  2.335E-02   468.06  51.750    PBC<MDA Ir192 
   477.60        2. 483.51   1.39  2.301E-02   477.60  10.520    PBC<MDA BE7   
   487.02       14. 106.05   1.40  2.269E-02   487.02  45.500    PBC<MDA La140 
   511.86       49.  30.06   2.67  2.188E-02   511.86  20.000  6.220E+00 RH106 
   531.00       24.  31.95   1.44  2.130E-02   531.00  13.000  4.882E+00 Nd147 
   562.91        9. 104.19   1.47  2.040E-02   563.24   8.350    PBC<MDA CS134 
   569.70        1. 793.73   1.47  2.023E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  3.348E-01 PA234 
                                               569.70  97.740  2.810E-02 BI207 
   583.29      101.  12.90   0.80  1.988E-02   583.02  84.500  3.354E+00 TL208 
   600.50       13. 187.63   1.50  1.946E-02   600.50  17.860    PBC<MDA SB125 
   604.67        4. 583.11   1.50  1.936E-02   604.71  97.620    PBC<MDA CS134 
   609.27      148.   9.77   1.50  1.925E-02   609.31  46.090  9.279E+00 BI214 
   636.66        4. 283.00   1.53  1.862E-02   636.97   7.170    PBC<MDA I131  
   661.66        8. 134.99   1.55  1.810E-02   661.66  85.210    PBC<MDA CS137 
   696.54       10.  91.69   1.58  1.741E-02   696.54  99.000    PBC<MDA PM144 
   702.63       10.  98.80   1.58  1.730E-02   702.63  97.900    PBC<MDA NB94  
   727.07       60.  16.22   0.74  1.686E-02   727.17   7.550  2.641E+01 BI212 
   756.73       10.  92.70   1.62  1.635E-02   756.73  54.460    PBC<MDA ZR95  
   765.79       14.  80.66   1.63  1.621E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.622E+02 PA234M
   766.41       11.  75.12   1.63  1.620E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.325E+02 PA234M
   778.92        2. 654.15   1.64  1.600E-02   778.92  12.940    PBC<MDA EU152 
   795.88       12.  79.35   1.66  1.574E-02   795.87  85.530    PBC<MDA CS134 
   799.60       14.  43.14   1.66  1.568E-02   799.60  98.960    PBC<MDA TL210 
   818.50        7. 203.93   1.67  1.540E-02   818.50 100.000    PBC<MDA Cs136 
   846.77        6. 157.06   1.70  1.501E-02   846.77  99.935    PBC<MDA Co56  
   860.50       18.  45.97   1.71  1.482E-02   860.56  12.420    PBC<MDA TL208 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:52:24 AMPage  4
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193751.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   873.23       12.  75.51   1.72  1.465E-02   873.23  12.270    PBC<MDA EU154 
   880.53       12.  82.35   1.72  1.456E-02   880.53   6.000    PBC<MDA PA234 
   883.24        1. 776.55   1.72  1.453E-02   883.24   9.600    PBC<MDA PA234 
   910.91       72.  15.67   0.95  1.418E-02   911.07  29.000  9.735E+00 AC228 
   964.11        6. 177.99   1.79  1.357E-02   964.11  14.605    PBC<MDA EU152 
   968.90       82.  12.91   1.79  1.352E-02   968.97  17.460  1.931E+01 AC228 
  1050.36       13.  83.58   1.85  1.269E-02  1050.36   1.560    PBC<MDA RH106 
  1077.40        8.  95.58   1.87  1.244E-02  1077.40   3.300    PBC<MDA Ga68  
  1112.07        7. 155.85   1.89  1.213E-02  1112.07  13.644    PBC<MDA EU152 
  1115.55        7. 165.08   1.90  1.210E-02  1115.55  50.600    PBC<MDA ZN65  
  1120.09       28.  30.89   1.90  1.206E-02  1120.29  15.100  8.390E+00 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.55        7. 173.70   1.90  1.206E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  3.046E-01 Sc46  
                                              1121.30  34.900  8.732E-01 Ta182 
  1121.10        7. 172.49   1.90  1.205E-02  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  8.734E-01 Ta182 
  1221.87       11.  92.93   1.97  1.126E-02  1221.41  27.000    PBC<MDA Ta182 
  1238.28       11. 112.64   1.98  1.114E-02  1238.28  66.070    PBC<MDA Co56  
  1274.53        3. 202.76   2.01  1.088E-02  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  4.352E-01 EU154 
  1291.60        7.  87.95   2.02  1.077E-02  1291.60  43.200    PBC<MDA FE59  
  1332.50        8. 109.13   2.05  1.050E-02  1332.50  99.980    PBC<MDA CO60  
  1384.30        7.  85.58   2.08  1.018E-02  1384.30  24.290    PBC<MDA AG110M
  1408.00        7.  85.00   2.10  1.004E-02  1408.00  21.005    PBC<MDA EU152 
  1460.60      319.   5.74   1.90  9.749E-03  1460.83  10.670  1.705E+02 K40   
  1596.21        2. 304.14   2.22  9.069E-03  1596.21  95.400    PBC<MDA La140 
  1764.43        8.  97.45   2.31  8.350E-03  1764.49  15.400    PBC<MDA BI214 
  1771.35        7. 123.06   2.32  8.323E-03  1771.35  15.480    PBC<MDA Co56  

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.11    74.89       131.       156. 3.407E+03   13.10   1.025  -       D
   308.47    77.23       106.       267. 5.694E+03    8.21   1.027  -       D
  1329.50   332.53         7.        22. 7.505E+02   28.36   0.517  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:52:24 AMPage  5
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193751.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.80    46.54       198.         6.     0.003   318.50   0.998 
 TH-227    200.20    50.14       272.       -24.    -0.013    84.95   1.001s
 AM-241    237.77    59.54       257.        21.     0.012   108.31   1.010 
 TH-234    252.26    63.16       108.        54.     0.030    38.75   1.361s
 Sn-126    256.74    64.28       382.       -15.    -0.009   181.81   1.015 
 BA-133    323.56    80.99       903.       -28.    -0.016    71.57   1.031s
 Np-237    345.55    86.49      1121.       -27.    -0.015   178.28   1.036 
 EU-155    345.76    86.54      1108.       -27.    -0.015   172.69   1.036 
 Sn-126    347.35    86.94      1081.       -27.    -0.015   170.52   1.037 
 Sn-126    349.87    87.57      1053.       -27.    -0.015   168.26   1.037 
 Cd-109    351.75    88.04       989.       -27.    -0.015   163.02   1.038s
 Nd-147    363.99    91.10      1016.       -28.    -0.015   164.79   1.041s
 TH-234    369.94    92.59       124.        40.     0.022    42.29   1.042D
 AC-228    372.98    93.35      1110.        27.     0.015   176.81   1.043s
 Gd-153    389.58    97.50      1082.        23.     0.013   203.34   1.047 
 Np-239    397.58    99.50      1059.         0.     0.000  1000.00   1.049s
 Gd-153    412.37   103.20      1059.         0.     0.000  1000.00   1.052 
 Np-239    414.37   103.70      1059.         0.     0.000  1000.00   1.053 
 EU-155    420.82   105.31      1027.        -5.    -0.003   938.71   1.054s
 Np-239    424.09   106.13      1128.       -29.    -0.016   164.24   1.055s
 EU-152    486.67   121.78       155.        20.     0.011    90.62   1.070s
 CO-57     487.80   122.06       175.         4.     0.002   436.59   1.070s
 EU-154    491.95   123.10       186.       -22.    -0.012    88.98   1.071s
 PA-234    524.72   131.29       546.       -19.    -0.011   175.43   1.079s
 HF-181    531.64   133.02       565.         0.     0.000  1000.00   1.081s
 CE-144    533.69   133.54       481.       -26.    -0.014   122.03   1.081s
 HF-181    544.74   136.30       507.       -26.    -0.014   124.87   1.084s
 CO-57     545.43   136.47       393.         5.     0.003   613.52   1.084s
 Tc-99m    561.57   140.51       650.       -27.    -0.015   136.30   1.088 
 U-235     574.67   143.79       682.       -27.    -0.015   139.17   1.091s
 CE-141    581.29   145.44       757.       -27.    -0.015   147.67   1.092s
 Ba-140    650.15   162.66       180.       -21.    -0.012   228.20   1.108s
 U-235     653.03   163.38       199.         0.     0.000  1000.00   1.109 
 CE-139    662.92   165.85       207.        21.     0.012    97.73   1.111s
 Cf-251    705.90   176.60       114.        -4.    -0.002   546.48   1.122s
 U-235     742.37   185.72       110.        39.     0.022    52.80   1.130 
 U-235     820.80   205.33        76.        17.     0.010   102.59   1.148s
 TH-229    842.87   210.85       124.        -7.    -0.004   313.74   1.153s
 Cf-251    907.45   227.00        96.        16.     0.009   122.47   1.168 
 TH-227    943.33   235.97       629.        11.     0.006   332.22   1.176s
 PB-212    953.97   238.63        60.       294.     0.163     6.93   1.179D
 PB-214    967.43   242.00        74.        83.     0.046    18.41   1.182D
 EU-152    978.21   244.69       697.       -23.    -0.013   164.18   1.185s
 TH-227   1024.39   256.24       112.       -22.    -0.012    96.65   1.195s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:52:24 AMPage  6
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193751.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cd-113m  1054.23   263.70        89.        -3.    -0.001   503.12   1.202s
 BI-210M  1062.75   265.83       124.       -14.    -0.008   148.39   1.204s
 TL-208   1108.55   277.28        92.        -9.    -0.005   116.60   1.215 
 Hg-203   1116.22   279.20       133.       -13.    -0.007   128.49   1.216s
 I-131    1136.61   284.30        80.       -11.    -0.006   162.03   1.221s
 PB-214   1179.77   295.09        32.       136.     0.076    10.38   1.231D
 TL-210   1183.41   296.00       467.        -9.    -0.005   354.11   1.231s
 PB-212   1199.52   300.03       449.         9.     0.005   337.38   1.235s
 PA-231   1199.68   300.07       458.         0.     0.000  1000.00   1.235s
 PA-233   1200.12   300.18       458.         0.     0.000  1000.00   1.235s
 PA-231   1210.00   302.65       458.         0.     0.000  1000.00   1.237s
 BA-133   1210.81   302.85       458.         0.     0.000  1000.00   1.238s
 Ba-140   1218.80   304.85       458.         0.     0.000  1000.00   1.240s
 BI-210M  1218.99   304.90       458.         0.     0.000  1000.00   1.240s
 Ir-192   1233.16   308.44       458.         0.     0.000  1000.00   1.243s
 PA-233   1247.44   312.01       458.         0.     0.000  1000.00   1.246 
 Ir-192   1265.35   316.49       458.         0.     0.000  1000.00   1.250s
 La-140   1314.43   328.76       311.       -16.    -0.009   153.98   1.261s
 Cf-249   1333.15   333.44       294.        -7.    -0.004   335.94   1.265s
 AC-228   1351.73   338.09        45.        71.     0.040    23.56   0.890s
 Cs-136   1361.66   340.57       223.        14.     0.008   153.42   1.272s
 EU-152   1376.53   344.29       237.        14.     0.008   157.60   1.275s
 HF-181   1382.70   345.83       211.        12.     0.007   177.47   1.276s
 PB-214   1406.70   351.83        19.       184.     0.102     8.47   1.326 
 BA-133   1423.37   356.00       245.         7.     0.004   318.48   1.285s
 I-131    1457.31   364.48        24.        11.     0.006    92.19   1.293s
 BA-133   1534.73   383.84       152.       -18.    -0.010    98.52   1.310s
 Cf-249   1551.17   387.95       170.       -18.    -0.010   103.67   1.314s
 SN-113   1566.12   391.69       188.        -3.    -0.001   776.05   1.317s
 SB-125   1710.86   427.88        43.        -2.    -0.001   579.58   1.349s
 AG-108M  1735.10   433.94        48.        -5.    -0.003   305.52   1.354 
 PM-146   1814.87   453.88        31.         5.     0.003   225.57   1.372s
 SB-125   1852.82   463.37        48.        18.     0.010    60.47   1.380 
 Ir-192   1871.59   468.06        63.        12.     0.007    99.31   1.384s
 BE-7     1909.73   477.60        45.         2.     0.001   483.51   1.392s
 HF-181   1927.34   482.00       101.       -16.    -0.009    91.73   1.396s
 La-140   1947.43   487.02        98.        14.     0.008   106.05   1.400s
 RH-106   2046.81   511.86        84.        49.     0.027    30.06   2.672s
 Kr-85    2055.27   513.98       133.         0.     0.000  1000.00   1.424s
 Nd-147   2123.35   531.00         9.        24.     0.014    31.95   1.438s
 Ba-140   2148.39   537.26        27.        -5.    -0.003   308.60   1.444s
 CS-134   2252.30   563.24        19.         9.     0.005   104.19   1.466s
 CS-134   2276.64   569.32        28.        -2.    -0.001   380.79   1.471s
 PA-234   2277.24   569.47        30.         0.     0.000  1000.00   1.471s
 BI-207   2278.16   569.70        31.         1.     0.001   793.73   1.471s
 TL-208   2332.53   583.29        17.       101.     0.056    12.90   0.797s
 SB-125   2401.36   600.50       296.        13.     0.007   187.63   1.497 
 SB-124   2410.29   602.73       309.         0.     0.000  1000.00   1.499s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:52:24 AMPage  7
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193751.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134   2418.21   604.71       305.         4.     0.002   583.11   1.500s
 BI-214   2436.61   609.31        30.       148.     0.082     9.77   1.504D
 RU-103   2440.56   610.30       309.         0.     0.000  1000.00   1.505s
 AG-108M  2456.49   614.28       309.         0.     0.000  1000.00   1.508s
 PM-144   2471.62   618.06       309.         0.     0.000  1000.00   1.512s
 SB-125   2542.94   635.89        37.       -15.    -0.008    63.08   1.526s
 I-131    2547.28   636.97        52.         4.     0.002   283.00   1.527s
 AG-110M  2630.43   657.76        52.        -4.    -0.002   297.61   1.544 
 CS-137   2646.03   661.66        48.         8.     0.004   134.99   1.548s
 PM-144   2785.58   696.54        36.        10.     0.006    91.69   1.576 
 NB-94    2809.93   702.63        46.        10.     0.006    98.80   1.581s
 SB-124   2890.57   722.79        87.        -2.    -0.001   663.32   1.598s
 AG-108M  2891.17   722.94        85.         0.     0.000  1000.00   1.598s
 EU-154   2892.86   723.36        85.         0.     0.000  1000.00   1.598s
 ZR-95    2896.22   724.20        84.        -2.    -0.001   651.92   1.599s
 BI-212   2907.69   727.07         6.        60.     0.034    16.22   0.741s
 PM-146   2942.31   735.72        33.       -10.    -0.006   101.18   1.608s
 PM-146   2988.08   747.16        37.        -6.    -0.004   160.46   1.617s
 ZR-95    3026.36   756.73        15.        10.     0.005    92.70   1.625s
 AG-110M  3055.23   763.94        60.       -18.    -0.010    65.50   1.631s
 NB-95    3062.61   765.79        56.        14.     0.008    80.66   1.632s
 PA-234M  3065.10   766.41        31.        11.     0.006    75.12   1.633s
 EU-152   3115.14   778.92        35.         2.     0.001   654.15   1.643s
 BI-212   3141.15   785.42        68.       -14.    -0.008    29.19   1.648s
 CS-134   3182.96   795.87        36.        12.     0.006    79.35   1.656s
 TL-210   3197.88   799.60        12.        14.     0.008    43.14   1.659 
 CS-134   3207.29   801.95        62.        -5.    -0.003   243.33   1.661 
 CO-58    3242.59   810.78        69.       -15.    -0.009    80.61   1.668s
 La-140   3262.58   815.77        84.       -15.    -0.009    88.13   1.672s
 Cs-136   3273.50   818.50        91.         7.     0.004   203.93   1.674s
 MN-54    3338.91   834.85        25.        -5.    -0.003    76.81   1.687s
 Co-56    3386.61   846.77        15.         6.     0.003   157.06   1.696s
 TL-208   3441.80   860.56        11.        18.     0.010    45.97   1.707s
 NB-94    3483.94   871.10        44.        -9.    -0.005   106.07   1.715s
 EU-154   3492.47   873.23        35.        12.     0.007    75.51   1.717s
 PA-234   3521.68   880.53        43.        12.     0.007    82.35   1.722s
 PA-234   3532.53   883.24        55.         1.     0.001   776.55   1.724s
 AG-110M  3538.30   884.68        60.       -10.    -0.006   114.02   1.725s
 Sc-46    3556.69   889.28        68.       -10.    -0.006   117.33   1.729s
 Y-88     3591.74   898.04        25.        -4.    -0.002   279.32   1.736s
 AC-228   3643.22   910.91        13.        72.     0.040    15.67   0.953s
 AG-110M  3749.60   937.49        30.       -12.    -0.007   104.42   1.766s
 PA-234   3783.72   946.02        20.        -5.    -0.003   201.66   1.772s
 EU-152   3856.11   964.11        58.         6.     0.003   177.99   1.786s
 AC-228   3875.56   968.97        15.        82.     0.046    12.91   1.790s
 EU-154   3985.03   996.33        64.       -15.    -0.009    77.66   1.810s
 PA-234M  4003.71  1001.00        80.        -5.    -0.003   226.57   1.814s
 EU-154   4018.82  1004.77       108.       -18.    -0.010    85.59   1.816s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:52:24 AMPage  8
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193751.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Co-56    4151.13  1037.84        32.        -6.    -0.003   218.16   1.841 
 Cs-136   4192.07  1048.07        47.       -17.    -0.009    61.76   1.848s
 RH-106   4201.23  1050.36        51.        13.     0.007    83.58   1.850s
 BI-207   4254.46  1063.66        37.       -16.    -0.009    88.56   1.860s
 Ga-68    4309.44  1077.40        11.         8.     0.005    95.58   1.870s
 FE-59    4396.88  1099.25        32.       -15.    -0.009    69.42   1.886s
 EU-152   4448.20  1112.07        49.         7.     0.004   155.85   1.895s
 ZN-65    4462.09  1115.55        56.         7.     0.004   165.08   1.897s
 BI-214   4481.06  1120.29        22.        28.     0.015    30.89   1.901D
 Sc-46    4482.12  1120.55        63.         7.     0.004   173.70   1.901 
 Ta-182   4485.12  1121.30        62.         7.     0.004   172.49   1.901s
 CO-60    4692.96  1173.24        32.       -12.    -0.007    69.31   1.938s
 Ta-182   4756.25  1189.05        51.       -20.    -0.011    85.27   1.949s
 Ta-182   4885.75  1221.41        17.        11.     0.006    92.93   1.972s
 Co-56    4953.27  1238.28        29.        11.     0.006   112.64   1.984s
 NA-22    5098.35  1274.53        17.         3.     0.002   202.76   2.008s
 EU-154   5098.39  1274.54        20.         0.     0.000  1000.00   2.008s
 FE-59    5166.65  1291.60         6.         7.     0.004    87.95   2.020s
 TL-210   5252.32  1313.00        28.       -11.    -0.006   114.08   2.034s
 CO-60    5330.37  1332.50        11.         8.     0.004   109.13   2.047s
 AG-110M  5537.69  1384.30         6.         7.     0.004    85.58   2.082s
 EU-152   5632.56  1408.00         6.         7.     0.004    85.00   2.097s
 K-40     5843.09  1460.60         8.       319.     0.177     5.74   1.903 
 La-140   6385.95  1596.21         6.         2.     0.001   304.14   2.215s
 SB-124   6765.35  1690.98        19.       -14.    -0.008    83.55   2.272s
 BI-214   7059.65  1764.49        24.         8.     0.004    97.45   2.314 
 Co-56    7087.11  1771.35        33.         7.     0.004   123.06   2.318s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   4.5351E-01                                      5.31E+01             
                           477.60 4.535E-01 &(  7.769E+00 4.84E+02 1.05E+01 G  
 
NA-22    C   1.5323E-01                                      9.50E+02             
                          1274.53 1.532E-01 ?(  1.120E+00 2.03E+02 9.99E+01 G  
 
K-40     N   1.7047E+02                                      4.66E+11             
                          1460.83 1.705E+02  (P 8.406E+00 5.74E+00 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:52:24 AMPage  9
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193751.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sc-46    F  -4.6362E-02                                      8.38E+01             
                           889.28-3.974E-01 ?(  1.586E+00 1.17E+02 1.00E+02 G  
                          1120.55 3.046E-01  (  1.824E+00 1.74E+02 1.00E+02 G  
 
CR-51    F  -2.3546E-01                                      2.77E+01             
                           320.08-2.355E-01 &(P 1.876E+01 1.11E+03 9.94E+00 G  
 
MN-54    C  -1.9661E-01                                      3.12E+02             
                           834.85-1.966E-01 &(P 9.590E-01 7.68E+01 1.00E+02 G  
 
FE-59    F  -1.2322E+00                                      4.45E+01             
                          1099.25-1.232E+00 ?(P 2.346E+00 6.94E+01 5.65E+01 G  
                          1291.60 8.392E-01 +   1.649E+00 8.79E+01 4.32E+01 G  
 
Co-56    C   4.7173E-01                                      7.73E+01             
                           846.77 2.097E-01 ?(P 7.766E-01 1.57E+02 9.99E+01 G  
                          1238.28 8.681E-01 ?(P 2.083E+00 1.13E+02 6.61E+01 G  
                          1037.84-1.842E+00 +   8.922E+00 2.18E+02 1.41E+01 G  
                          1771.35 2.995E+00 ?   1.272E+01 1.23E+02 1.55E+01  A 
 
CO-57    C   9.8194E-02                                      2.72E+02             
                           122.06 5.272E-02 &(  7.870E-01 4.37E+02 8.56E+01 G  
                           136.47 4.627E-01  (  9.600E+00 6.14E+02 1.07E+01 G  
 
CO-58    C  -5.5247E-01                                      7.09E+01             
                           810.78-5.525E-01 ?(  1.490E+00 8.06E+01 9.95E+01 G  
 
CO-60    F   4.0567E-01                                      1.93E+03             
                          1332.50 4.057E-01 ?(  9.735E-01 1.09E+02 1.00E+02 G  
                          1173.24-5.898E-01 + P 1.397E+00 6.93E+01 9.99E+01 G  
 
ZN-65    F   5.9868E-01                                      2.44E+02             
                          1115.55 5.987E-01 ?(  3.411E+00 1.65E+02 5.06E+01 G  
 
NB-94    I   3.3719E-01                                      7.41E+06             
                           702.63 3.372E-01 ?(P 1.130E+00 9.88E+01 9.79E+01 G  
                           871.10-3.536E-01 +   1.278E+00 1.06E+02 9.99E+01 G  
 
ZR-95    I   6.1044E-01                                      6.40E+01             
                           756.73 6.104E-01 ?(  1.295E+00 9.27E+01 5.45E+01 G  
                           724.20-1.488E-01 -   3.380E+00 6.52E+02 4.42E+01 G  
 
NB-95    I   4.7759E-01                                      6.40E+01             
                           765.79 4.776E-01 ?(  1.290E+00 8.07E+01 9.98E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:52:24 AMPage 10
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193751.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RU-103   I  -2.7338E-02                                      3.93E+01             
                           497.05-2.734E-02 %(  7.237E-01 1.05E+03 9.09E+01 G  
                           610.30 0.000E+00 +   4.253E+01 1.00E+03 5.75E+00 GA 
 
RH-106   I   5.1901E+00                                      3.74E+02             
                           621.92 3.443E-01 %(  2.493E+01 2.13E+03 9.93E+00 G  
                          1050.36 3.604E+01 ?(  1.012E+02 8.36E+01 1.56E+00 G  
                           511.86 6.220E+00 ?   5.765E+00 3.01E+01 2.00E+01 GA 
 
AG-108M  C  -1.1620E-01                                      1.53E+05             
                           433.94-1.162E-01 ?(  8.686E-01 3.06E+02 9.05E+01 G  
                           722.94 0.000E+00 +   1.650E+00 1.00E+03 9.08E+01 G  
                           614.28 0.000E+00 +   2.735E+00 1.00E+03 8.98E+01 G  
 
AG-110M  F   1.2537E-02                                      2.50E+02             
                           884.68-5.269E-01 ?(  2.045E+00 1.14E+02 7.27E+01 G  
                           657.76-1.130E-01 +   1.178E+00 2.98E+02 9.46E+01 G  
                           937.49-1.399E+00 +   3.291E+00 1.04E+02 3.44E+01 G  
                          1384.30 1.627E+00 ?(  3.100E+00 8.56E+01 2.43E+01 G  
                           763.94-2.754E+00 +   5.960E+00 6.55E+01 2.23E+01 G  
 
SN-113   F  -8.2146E-02                                      1.15E+02             
                           391.69-8.215E-02 &(  2.182E+00 7.76E+02 6.40E+01 G  
 
SB-125   I   1.2750E+00                                      1.01E+03             
                           427.88-1.758E-01 ?(  2.516E+00 5.80E+02 2.96E+01 G  
                           600.50 2.096E+00 &(  1.325E+01 1.88E+02 1.79E+01 G  
                           635.89-3.955E+00 &   8.215E+00 6.31E+01 1.13E+01 G  
                           463.37 3.977E+00  (  7.894E+00 6.05E+01 1.05E+01 G  
 
I-131    I   3.7015E-01                                      8.02E+00             
                           364.48 2.683E-01 &(  6.224E-01 9.22E+01 8.17E+01 G  
                           284.30-3.003E+00 +   1.212E+01 1.62E+02 6.14E+00 G  
                           636.97 1.531E+00 ?(  1.516E+01 2.83E+02 7.17E+00 G  
 
Gd-153   F   8.1279E-01                                      2.42E+02             
                            97.50 8.128E-01 ?(  5.513E+00 2.03E+02 3.00E+01 G  
                           103.20 0.000E+00 &   7.418E+00 1.00E+03 2.18E+01 G  
 
Ga-68    C   1.3403E+01                                      4.71E-02             
                          1077.40 1.340E+01 ?(  2.884E+01 9.56E+01 3.30E+00 G  
 
Tc-99m   I  -3.3763E-01                                      2.51E-01             
                           140.51-3.376E-01  (  1.535E+00 1.36E+02 8.93E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:52:24 AMPage 11
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193751.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BA-133   F   2.2089E-01                                      3.85E+03             
                           356.00 2.209E-01 ?(  2.387E+00 3.18E+02 6.20E+01 G  
                           302.85 0.000E+00 -   9.780E+00 1.00E+03 1.83E+01 G  
                           383.84-4.208E+00 +   1.389E+01 9.85E+01 8.94E+00 GA 
                            80.99-9.497E-01 + P 4.820E+00 7.16E+01 3.41E+01 GA 
 
CS-134   I   7.0469E-01                                      7.54E+02             
                           795.87 4.754E-01 ?(  1.266E+00 7.93E+01 8.55E+01 G  
                           604.71 1.249E-01 -   2.471E+00 5.83E+02 9.76E+01 G  
                           569.32-3.569E-01 -   4.884E+00 3.81E+02 1.54E+01 G  
                           801.95-1.900E+00 +   1.606E+01 2.43E+02 8.69E+00 G  
                           563.24 3.053E+00 ?(P 7.594E+00 1.04E+02 8.35E+00 G  
 
CS-137   I   2.7018E-01                                      1.10E+04             
                           661.66 2.702E-01 ?(  1.255E+00 1.35E+02 8.52E+01 G  
 
CE-139   F   3.1354E-01                                      1.38E+02             
                           165.85 3.135E-01 ?(P 1.024E+00 9.77E+01 7.99E+01 G  
 
Ba-140   I  -5.0891E-01                                      1.28E+01             
                           537.26-5.089E-01 &(P 2.890E+00 3.09E+02 2.44E+01 G  
                           162.66-3.959E+00 + P 1.242E+01 2.28E+02 6.22E+00 G  
                           304.85 0.000E+00 +   4.198E+01 1.00E+03 4.29E+00 G  
 
La-140   I   3.2460E-01                                      1.28E+01             
                          1596.21 1.284E-01 ?(  9.071E-01 3.04E+02 9.54E+01 G  
                           487.02 7.359E-01 ?(P 2.631E+00 1.06E+02 4.55E+01 G  
                           328.76-1.497E+00 +   7.742E+00 1.54E+02 2.03E+01 G  
                           815.77-2.377E+00 +   7.027E+00 8.81E+01 2.33E+01 G  
 
CE-141   I  -6.1114E-01                                      3.25E+01             
                           145.44-6.111E-01 ?(  3.010E+00 1.48E+02 4.82E+01 G  
 
CE-144   I  -2.4869E+00                                      2.85E+02             
                           133.54-2.487E+00 ?(  1.013E+01 1.22E+02 1.11E+01 G  
 
PM-144   C   3.1992E-01                                      3.63E+02             
                           696.54 3.199E-01 &(P 9.930E-01 9.17E+01 9.90E+01 G  
                           618.06 0.000E+00 -   2.491E+00 1.00E+03 9.91E+01 G  
 
EU-152   F   1.1461E+00                                      4.94E+03             
                           121.78 7.338E-01  (  2.223E+00 9.06E+01 2.86E+01 G  
                           344.29 1.012E+00 &(  5.373E+00 1.58E+02 2.65E+01 G  
                          1112.07 2.212E+00 ?(  1.191E+01 1.56E+02 1.36E+01 G  
                           778.92 5.367E-01  (  8.126E+00 6.54E+02 1.29E+01 G  
                           964.11 1.741E+00 ?(  1.071E+01 1.78E+02 1.46E+01 G  
                           244.69-4.579E+00 +   2.511E+01 1.64E+02 7.58E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:52:24 AMPage 12
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193751.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1408.00 1.921E+00 &   3.635E+00 8.50E+01 2.10E+01 GA 
 
EU-154   I   4.1134E-01                                      3.14E+03             
                           123.10-5.745E-01 ?(  1.706E+00 8.90E+01 4.08E+01 G  
                          1274.54 0.000E+00 +   3.416E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 +   7.415E+00 1.00E+03 2.02E+01 G  
                           873.23 3.689E+00 ?(  9.315E+00 7.55E+01 1.23E+01 G  
                          1004.77-4.195E+00 +   1.201E+01 8.56E+01 1.80E+01 G  
                           996.33-6.110E+00 +   1.585E+01 7.77E+01 1.06E+01 G  
 
EU-155   I  -2.3817E-01                                      1.81E+03             
                           105.31-2.382E-01 &(  7.492E+00 9.39E+02 2.12E+01 G  
                            86.54-9.909E-01 &   5.702E+00 1.73E+02 3.07E+01 G  
 
HF-181   F  -1.7365E-01                                      4.24E+01             
                           482.00-4.860E-01 &(  1.495E+00 9.17E+01 8.05E+01 G  
                           133.02 0.000E+00 +   2.803E+00 1.00E+03 4.33E+01 G  
                           345.83 1.495E+00 ?(  8.967E+00 1.77E+02 1.51E+01 G  
                           136.30-4.760E+00 +   1.984E+01 1.25E+02 5.85E+00 G  
 
Ta-182   F   1.3692E+00                                      1.14E+02             
                          1121.30 8.734E-01 &(  5.195E+00 1.72E+02 3.49E+01 G  
                          1221.41 2.010E+00 ?(  4.006E+00 9.29E+01 2.70E+01 G  
                          1189.05-6.064E+00 +   1.073E+01 8.53E+01 1.62E+01 G  
 
Hg-203   F  -2.6416E-01                                      4.66E+01             
                           279.20-2.642E-01 &(  1.147E+00 1.28E+02 8.15E+01 G  
 
TL-208   N   3.3541E+00                                      6.98E+02             
                           583.02 3.354E+00  (P 7.162E-01 1.29E+01 8.45E+01 G  
                           277.28-2.392E+00 & P 1.239E+01 1.17E+02 6.31E+00 G  
                           860.56 5.434E+00 + P 5.482E+00 4.60E+01 1.24E+01 G  
 
PM-146   C   1.8289E-01                                      2.02E+03             
                           453.88 1.829E-01 ?(P 1.024E+00 2.26E+02 6.50E+01 G  
                           747.16-6.303E-01 + P 3.087E+00 1.60E+02 3.40E+01 G  
                           735.72-1.491E+00 + P 4.362E+00 1.01E+02 2.25E+01 G  
 
Y-88     F  -5.2159E-03                                      1.07E+02             
                          1836.06-5.216E-03 %(P 5.109E-01 1.00E+04 9.92E+01 G  
                           898.04-1.654E-01 +   1.075E+00 2.79E+02 9.37E+01 G  
 
Cd-113m     -7.0765E+02                                      5.33E+03             
                           263.70-7.076E+02 ?(  1.236E+04 5.03E+02 6.00E-03   K
 
Cd-109   F  -7.9725E+00                                      4.53E+02             
                            88.04-7.972E+00 ?(  4.332E+01 1.63E+02 3.79E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:52:24 AMPage 13
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193751.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cf-251   T  -2.6343E-01                                      3.28E+05             
                           176.60-2.634E-01 &(  3.764E+00 5.46E+02 1.70E+01 G  
                           227.00 3.657E+00 ?   1.105E+01 1.22E+02 6.30E+00 GA 
 
Cf-249   T  -5.7582E-01                                      1.28E+05             
                           387.95-5.758E-01 &(  2.002E+00 1.04E+02 6.60E+01 G  
                           333.44-8.763E-01 +   9.967E+00 3.36E+02 1.55E+01 G  
 
Sn-126      -2.2069E+00                                      3.65E+07             
                            87.57-8.074E-01 +   4.527E+00 1.68E+02 3.75E+01 GA 
                            64.28-2.207E+00  (  1.348E+01 1.82E+02 9.70E+00 G  
                            86.94-3.358E+00 +   1.908E+01 1.71E+02 9.04E+00 GA 
 
PB-210   N   3.1938E+00                                      8.14E+03             
                            46.54 3.194E+00  (P 3.462E+01 3.18E+02 4.25E+00 G  
 
PB-212   N   1.0108E+01                                      6.98E+02             
                           238.63 1.011E+01  (P 1.334E+00 6.93E+00 4.33E+01 G  
                           300.03 4.732E+00 &   5.379E+01 3.37E+02 3.28E+00 GA 
 
PB-214   N   9.5219E+00                                      5.84E+05             
                           351.93 9.522E+00  (P 1.180E+00 8.47E+00 3.76E+01 G  
                           295.09 1.215E+01 + P 2.575E+00 1.04E+01 1.93E+01 G  
                           242.00 1.671E+01 +   8.677E+00 1.84E+01 7.43E+00 GA 
 
BI-207   C  -9.6933E-01                                      1.18E+04             
                          1063.66-9.693E-01 ?(  1.851E+00 8.86E+01 7.45E+01 G  
                           569.70 2.810E-02 +   8.051E-01 7.94E+02 9.77E+01 G  
 
BI-212   N   2.6411E+01                                      6.98E+02             
                           727.17 2.641E+01  (  5.954E+00 1.62E+01 7.55E+00 G  
                           785.42-3.733E+01 - P 1.121E+02 2.92E+01 1.28E+00 GA 
 
U-235    N  -4.0437E-01                                      2.57E+11             
                           143.79-2.697E+00 ?(  1.252E+01 1.39E+02 1.10E+01 G  
                           205.33 4.610E+00 ?(P 1.167E+01 1.03E+02 5.01E+00 G  
                           163.38 0.000E+00 +   1.600E+01 1.00E+03 5.08E+00 G  
                           185.72 9.113E-01     1.205E+00 5.28E+01 5.40E+01 GA 
 
BI-214   N   9.0595E+00                                      5.84E+05             
                           609.31 9.279E+00  (P 1.764E+00 9.77E+00 4.61E+01 G  
                          1120.29 8.390E+00  (P 7.511E+00 3.09E+01 1.51E+01 G  
                          1764.49 3.339E+00 - P 1.110E+01 9.74E+01 1.54E+01 G  
 
BI-210M  T  -4.4045E-01                                      1.10E+09             
                           265.83-4.404E-01 ?(P 1.749E+00 1.48E+02 5.00E+01 G  
                           304.90 0.000E+00 +   6.432E+00 1.00E+03 2.80E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:52:24 AMPage 14
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193751.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AC-228   N   1.0170E+01                                      2.10E+03             
                           911.07 9.735E+00  (P 2.630E+00 1.57E+01 2.90E+01 G  
                           968.97 1.931E+01 + P 4.881E+00 1.29E+01 1.75E+01 G  
                           338.32 1.122E+01  (P 5.326E+00 2.36E+01 1.20E+01 G  
                            93.35 5.181E+00 - P 3.052E+01 1.77E+02 5.56E+00 XA 
 
TH-227   N  -4.9038E+00                                      7.95E+03             
                           256.24-4.904E+00  (  1.161E+01 9.66E+01 7.00E+00 G  
                           235.97 1.288E+00 +   1.437E+01 3.32E+02 1.23E+01 G  
                            50.14-5.664E+00 & P 1.906E+01 8.50E+01 8.00E+00 G  
 
TH-229   N  -2.9456E-01                                      2.68E+06             
                           193.51-2.946E-01 %(  1.480E+01 2.00E+03 4.40E+00 G  
                           210.85-3.210E+00 +   2.504E+01 3.14E+02 2.99E+00 G  
 
TH-234   N   1.2683E+01                                      1.63E+12             
                            92.59 7.763E+00  (P 1.056E+01 4.23E+01 5.58E+00 G  
                            63.29 1.989E+01  (  1.897E+01 3.87E+01 3.81E+00 G  
 
PA-234   N  -5.4549E-01                                      1.63E+12             
                           131.29-1.124E+00 ?(  6.603E+00 1.75E+02 1.80E+01 G  
                           946.02-1.505E+00 +   7.089E+00 2.02E+02 1.34E+01 G  
                           569.47 0.000E+00 +   9.453E+00 1.00E+03 8.20E+00 G  
                           883.24 5.396E-01 ?(  1.480E+01 7.77E+02 9.60E+00 G  
                           880.53 7.617E+00 ?   2.108E+01 8.24E+01 6.00E+00 GA 
 
PA-234M  N   1.6983E+01                                      1.63E+12             
                          1001.00-2.358E+01 ?(P 2.229E+02 2.27E+02 8.37E-01 G  
                           766.41 1.325E+02 ?(  3.328E+02 7.51E+01 2.94E-01 G  
 
AM-241   T   9.0354E-01                                      1.58E+05             
                            59.54 9.035E-01 &(  3.274E+00 1.08E+02 3.59E+01 G  
 
Np-237   F  -2.2619E+00                                      2.14E+06             
                            86.49-2.262E+00 &(  1.344E+01 1.78E+02 1.31E+01 G  
 
Ir-192   F   2.0206E-01                                      7.40E+01             
                           316.49 0.000E+00 ?(  2.123E+00 1.00E+03 8.70E+01 G  
                           468.06 5.419E-01 ?(  1.820E+00 9.93E+01 5.18E+01 G  
                           308.44 0.000E+00 -   5.718E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F   3.4584E-01                                      1.30E+01             
                           818.50 2.426E-01 ?(  1.699E+00 2.04E+02 1.00E+02 G  
                          1048.07-9.292E-01 +   1.887E+00 6.18E+01 8.00E+01 G  
                           340.57 5.659E-01 ?(  2.927E+00 1.53E+02 4.69E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:52:24 AMPage 15
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193751.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Np-239   T  -1.3388E+00                                      2.36E+00             
                           103.70 0.000E+00 +   6.736E+00 1.00E+03 2.40E+01 X  
                           106.13-1.339E+00 &(  7.324E+00 1.64E+02 2.27E+01 G  
                            99.50 0.000E+00 +   1.086E+01 1.00E+03 1.50E+01 X  
 
Nd-147       4.8817E+00                                      1.11E+01             
                           531.00 4.882E+00 ?(  3.296E+00 3.20E+01 1.30E+01 G  
                            91.10-1.055E+00 -   5.796E+00 1.65E+02 2.83E+01 G  
 
TL-210   N   5.0592E-01                                      5.84E+05             
                           799.60 5.059E-01 ?(  6.632E-01 4.31E+01 9.90E+01 G  
                           296.00-1.890E-01 -   2.254E+00 3.54E+02 7.90E+01 G  
                          1313.00-2.821E+00 -   6.850E+00 1.14E+02 2.10E+01 GA 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:52:24 AMPage 16
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193751.An1             
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54       198.         6.     0.003   318.50   3.194E+00  P
 TH-227      50.14       272.       -24.    -0.013    84.95  -5.664E+00  P
 AM-241      59.54       257.        21.     0.012   108.31   9.035E-01   
 Sn-126      64.28       382.       -15.    -0.009   181.81  -2.207E+00   
 BA-133      80.99       903.       -28.    -0.016    71.57  -9.497E-01  P
 Np-237      86.49      1121.       -27.    -0.015   178.28  -2.262E+00   
 EU-155      86.54      1108.       -27.    -0.015   172.69  -9.909E-01   
 Sn-126      86.94      1081.       -27.    -0.015   170.52  -3.358E+00   
 Sn-126      87.57      1053.       -27.    -0.015   168.26  -8.074E-01   
 Cd-109      88.04       989.       -27.    -0.015   163.02  -7.972E+00   
 Gd-153      97.50      1082.        23.     0.013   203.34   8.128E-01   
 EU-155     105.31      1027.        -5.    -0.003   938.71  -2.382E-01   
 Np-239     106.13      1128.       -29.    -0.016   164.24  -1.339E+00   
 EU-152     121.78       155.        20.     0.011    90.62   7.338E-01   
 CO-57      122.06       175.         4.     0.002   436.59   5.272E-02   
 EU-154     123.10       186.       -22.    -0.012    88.98  -5.745E-01   
 PA-234     131.29       546.       -19.    -0.011   175.43  -1.124E+00   
 CE-144     133.54       481.       -26.    -0.014   122.03  -2.487E+00   
 HF-181     136.30       507.       -26.    -0.014   124.87  -4.760E+00   
 CO-57      136.47       393.         5.     0.003   613.52   4.627E-01   
 Tc-99m     140.51       650.       -27.    -0.015   136.30  -3.376E-01   
 CE-141     145.44       757.       -27.    -0.015   147.67  -6.111E-01   
 Ba-140     162.66       180.       -21.    -0.012   228.20  -3.959E+00  P
 CE-139     165.85       207.        21.     0.012    97.73   3.135E-01  P
 TH-229     210.85       124.        -7.    -0.004   313.74  -3.210E+00   
 TH-227     235.97       629.        11.     0.006   332.22   1.288E+00   
 EU-152     244.69       697.       -23.    -0.013   164.18  -4.579E+00   
 TH-227     256.24       112.       -22.    -0.012    96.65  -4.904E+00   
 Cd-113m    263.70        89.        -3.    -0.001   503.12  -7.076E+02   
 BI-210M    265.83       124.       -14.    -0.008   148.39  -4.404E-01  P
 Hg-203     279.20       133.       -13.    -0.007   128.49  -2.642E-01   
 TL-210     296.00       467.        -9.    -0.005   354.11  -1.890E-01   
 La-140     328.76       311.       -16.    -0.009   153.98  -1.497E+00   
 Cf-249     333.44       294.        -7.    -0.004   335.94  -8.763E-01   
 Cs-136     340.57       223.        14.     0.008   153.42   5.659E-01   
 EU-152     344.29       237.        14.     0.008   157.60   1.012E+00   
 HF-181     345.83       211.        12.     0.007   177.47   1.495E+00   
 BA-133     356.00       245.         7.     0.004   318.48   2.209E-01   
 BA-133     383.84       152.       -18.    -0.010    98.52  -4.208E+00   
 Cf-249     387.95       170.       -18.    -0.010   103.67  -5.758E-01   
 SN-113     391.69       188.        -3.    -0.001   776.05  -8.215E-02   
 SB-125     427.88        43.        -2.    -0.001   579.58  -1.758E-01   
 AG-108M    433.94        48.        -5.    -0.003   305.52  -1.162E-01   
 PM-146     453.88        31.         5.     0.003   225.57   1.829E-01  P
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:52:24 AMPage 17
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193751.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125     463.37        48.        18.     0.010    60.47   3.977E+00   
 Ir-192     468.06        63.        12.     0.007    99.31   5.419E-01   
 BE-7       477.60        45.         2.     0.001   483.51   4.535E-01   
 HF-181     482.00       101.       -16.    -0.009    91.73  -4.860E-01   
 La-140     487.02        98.        14.     0.008   106.05   7.359E-01  P
 RH-106     511.86        84.        49.     0.027    30.06   6.220E+00   
 Ba-140     537.26        27.        -5.    -0.003   308.60  -5.089E-01  P
 BI-207     569.70        31.         1.     0.001   793.73   2.810E-02   
 SB-125     600.50       296.        13.     0.007   187.63   2.096E+00   
 SB-125     635.89        37.       -15.    -0.008    63.08  -3.955E+00   
 AG-110M    657.76        52.        -4.    -0.002   297.61  -1.130E-01   
 CS-137     661.66        48.         8.     0.004   134.99   2.702E-01   
 PM-144     696.54        36.        10.     0.006    91.69   3.199E-01  P
 NB-94      702.63        46.        10.     0.006    98.80   3.372E-01  P
 SB-124     722.79        87.        -2.    -0.001   663.32  -6.070E-01   
 ZR-95      724.20        84.        -2.    -0.001   651.92  -1.488E-01   
 PM-146     735.72        33.       -10.    -0.006   101.18  -1.491E+00  P
 PM-146     747.16        37.        -6.    -0.004   160.46  -6.303E-01  P
 ZR-95      756.73        15.        10.     0.005    92.70   6.104E-01   
 AG-110M    763.94        60.       -18.    -0.010    65.50  -2.754E+00   
 NB-95      765.79        56.        14.     0.008    80.66   4.776E-01   
 PA-234M    766.41        31.        11.     0.006    75.12   1.325E+02   
 EU-152     778.92        35.         2.     0.001   654.15   5.367E-01   
 TL-210     799.60        12.        14.     0.008    43.14   5.059E-01   
 CO-58      810.78        69.       -15.    -0.009    80.61  -5.525E-01   
 La-140     815.77        84.       -15.    -0.009    88.13  -2.377E+00   
 Cs-136     818.50        91.         7.     0.004   203.93   2.426E-01   
 MN-54      834.85        25.        -5.    -0.003    76.81  -1.966E-01  P
 Co-56      846.77        15.         6.     0.003   157.06   2.097E-01  P
 NB-94      871.10        44.        -9.    -0.005   106.07  -3.536E-01   
 EU-154     873.23        35.        12.     0.007    75.51   3.689E+00   
 PA-234     880.53        43.        12.     0.007    82.35   7.617E+00   
 PA-234     883.24        55.         1.     0.001   776.55   5.396E-01   
 AG-110M    884.68        60.       -10.    -0.006   114.02  -5.269E-01   
 Sc-46      889.28        68.       -10.    -0.006   117.33  -3.974E-01   
 Y-88       898.04        25.        -4.    -0.002   279.32  -1.654E-01   
 AG-110M    937.49        30.       -12.    -0.007   104.42  -1.399E+00   
 PA-234     946.02        20.        -5.    -0.003   201.66  -1.505E+00   
 EU-152     964.11        58.         6.     0.003   177.99   1.741E+00   
 EU-154     996.33        64.       -15.    -0.009    77.66  -6.110E+00   
 PA-234M   1001.00        80.        -5.    -0.003   226.57  -2.358E+01  P
 EU-154    1004.77       108.       -18.    -0.010    85.59  -4.195E+00   
 Co-56     1037.84        32.        -6.    -0.003   218.16  -1.842E+00   
 Cs-136    1048.07        47.       -17.    -0.009    61.76  -9.292E-01   
 RH-106    1050.36        51.        13.     0.007    83.58   3.604E+01   
 BI-207    1063.66        37.       -16.    -0.009    88.56  -9.693E-01   
 Ga-68     1077.40        11.         8.     0.005    95.58   1.340E+01   
 FE-59     1099.25        32.       -15.    -0.009    69.42  -1.232E+00  P
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:52:24 AMPage 18
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193751.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152    1112.07        49.         7.     0.004   155.85   2.212E+00   
 ZN-65     1115.55        56.         7.     0.004   165.08   5.987E-01   
 Sc-46     1120.55        63.         7.     0.004   173.70   3.046E-01   
 CO-60     1173.24        32.       -12.    -0.007    69.31  -5.898E-01  P
 Co-56     1238.28        29.        11.     0.006   112.64   8.681E-01  P
 NA-22     1274.53        17.         3.     0.002   202.76   1.532E-01   
 FE-59     1291.60         6.         7.     0.004    87.95   8.392E-01   
 TL-210    1313.00        28.       -11.    -0.006   114.08  -2.821E+00   
 CO-60     1332.50        11.         8.     0.004   109.13   4.057E-01   
 AG-110M   1384.30         6.         7.     0.004    85.58   1.627E+00   
 EU-152    1408.00         6.         7.     0.004    85.00   1.921E+00   
 La-140    1596.21         6.         2.     0.001   304.14   1.284E-01   
 SB-124    1690.98        19.       -14.    -0.008    83.55  -1.840E+00   
 Co-56     1771.35        33.         7.     0.004   123.06   2.995E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    4.5350E-01    4.5351E-01    4.835E+02%                7.77E+00
 NA-22  #A    1.5323E-01    1.5323E-01    2.028E+02%                1.12E+00
 K-40         1.7047E+02    1.7047E+02    5.737E+00%                8.41E+00
 Sc-46  #A   -4.6362E-02   -4.6362E-02    1.048E+02%                1.59E+00
 CR-51  #A   -2.3545E-01   -2.3546E-01    1.108E+03%                1.88E+01
 MN-54  #A   -1.9661E-01   -1.9661E-01    7.681E+01%                9.59E-01
 FE-59  #A   -1.2322E+00   -1.2322E+00    6.942E+01%                2.35E+00
 Co-56  #A    4.7173E-01    4.7173E-01    9.664E+01%                7.77E-01
 CO-57  #A    9.8194E-02    9.8194E-02    3.765E+02%                7.87E-01
 CO-58  #A   -5.5246E-01   -5.5247E-01    8.061E+01%                1.49E+00
 CO-60  #A    4.0567E-01    4.0567E-01    1.091E+02%                9.74E-01
 ZN-65  #A    5.9868E-01    5.9868E-01    1.651E+02%                3.41E+00
 NB-94  #A    3.3719E-01    3.3719E-01    9.880E+01%                1.13E+00
 ZR-95  #A    6.1043E-01    6.1044E-01    9.270E+01%                1.29E+00
 NB-95  #A    4.7759E-01    4.7759E-01    8.066E+01%                1.29E+00
 RU-103 #A   -2.7338E-02   -2.7338E-02    1.046E+03%                7.24E-01
 RH-106 #A    5.1901E+00    5.1901E+00    8.358E+01%                2.49E+01
 AG-108M#A   -1.1620E-01   -1.1620E-01    3.055E+02%                8.69E-01
 AG-110M#A    1.2537E-02    1.2537E-02    7.128E+01%                2.04E+00
 SN-113 #A   -8.2145E-02   -8.2146E-02    7.761E+02%                2.18E+00
 SB-124 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.47E+00
 SB-125 #A    1.2750E+00    1.2750E+00    6.047E+01%                2.52E+00
 I-131  #A    3.7010E-01    3.7015E-01    9.219E+01%                6.22E-01
 Gd-153 #A    8.1278E-01    8.1279E-01    2.033E+02%                5.51E+00
 Ga-68  #A    1.3098E+01    1.3403E+01    9.558E+01%                2.88E+01
 Tc-99m #A   -3.3617E-01   -3.3763E-01    1.363E+02%                1.54E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:52:24 AMPage 19
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193751.An1             
                                                                                 
 BA-133 #A    2.2089E-01    2.2089E-01    3.185E+02%                2.39E+00
 CS-134 #A    7.0469E-01    7.0469E-01    6.548E+01%                1.27E+00
 CS-137 #A    2.7018E-01    2.7018E-01    1.350E+02%                1.25E+00
 CE-139 #A    3.1354E-01    3.1354E-01    9.773E+01%                1.02E+00
 Ba-140 #A   -5.0887E-01   -5.0891E-01    3.086E+02%                2.89E+00
 La-140 #A    3.2457E-01    3.2460E-01    1.060E+02%                9.07E-01
 CE-141 #A   -6.1112E-01   -6.1114E-01    1.477E+02%                3.01E+00
 CE-144 #A   -2.4869E+00   -2.4869E+00    1.220E+02%                1.01E+01
 PM-144 #A    3.1992E-01    3.1992E-01    9.169E+01%                9.93E-01
 EU-152 #A    1.1461E+00    1.1461E+00    9.062E+01%                2.22E+00
 EU-154 #A    4.1134E-01    4.1134E-01    5.835E+01%                1.71E+00
 EU-155 #A   -2.3817E-01   -2.3817E-01    9.387E+02%                7.49E+00
 HF-181 #A   -1.7364E-01   -1.7365E-01    9.173E+01%                1.50E+00
 Ta-182 #A    1.3692E+00    1.3692E+00    9.293E+01%                5.19E+00
 Hg-203 #A   -2.6415E-01   -2.6416E-01    1.285E+02%                1.15E+00
 TL-208       3.3541E+00    3.3541E+00    1.290E+01%                7.16E-01
 PM-146 #A    1.8289E-01    1.8289E-01    2.256E+02%                1.02E+00
 Y-88   #A   -5.2159E-03   -5.2159E-03    1.003E+04%                5.11E-01
 Cd-113m#A   -7.0765E+02   -7.0765E+02    5.031E+02%                1.24E+04
 Cd-109 #A   -7.9724E+00   -7.9725E+00    1.630E+02%                4.33E+01
 Cf-251 #A   -2.6343E-01   -2.6343E-01    5.465E+02%                3.76E+00
 Cf-249 #A   -5.7582E-01   -5.7582E-01    1.037E+02%                2.00E+00
 Sn-126 #A   -2.2069E+00   -2.2069E+00    1.818E+02%                1.35E+01
 PB-210 #A    3.1938E+00    3.1938E+00    3.185E+02%                3.46E+01
 PB-212       1.0108E+01    1.0108E+01    6.933E+00%                1.33E+00
 PB-214       9.5219E+00    9.5219E+00    8.474E+00%                1.18E+00
 BI-207 #A   -9.6933E-01   -9.6933E-01    8.856E+01%                1.85E+00
 BI-212       2.6411E+01    2.6411E+01    1.622E+01%                5.95E+00
 U-235   A   -4.0437E-01   -4.0437E-01    8.645E+01%                1.25E+01
 BI-214       9.0595E+00    9.0595E+00    9.773E+00%                1.76E+00
 BI-210M#A   -4.4045E-01   -4.4045E-01    1.484E+02%                1.75E+00
 AC-228       1.0170E+01    1.0170E+01    1.415E+01%                2.63E+00
 TH-227 #A   -4.9038E+00   -4.9038E+00    9.665E+01%                1.16E+01
 TH-229 #A   -2.9456E-01   -2.9456E-01    1.999E+03%                1.48E+01
 TH-234       1.2683E+01    1.2683E+01    2.868E+01%                1.06E+01
 PA-231 #A    0.0000E+00    0.0000E+00    7.071E+02%                6.22E+01
 PA-233 #A    0.0000E+00    0.0000E+00    7.071E+02%                5.08E+00
 PA-234 #A   -5.4549E-01   -5.4549E-01    1.754E+02%                6.60E+00
 PA-234M#A    1.6983E+01    1.6983E+01    7.512E+01%                2.23E+02
 AM-241 #A    9.0354E-01    9.0354E-01    1.083E+02%                3.27E+00
 Np-237 #A   -2.2619E+00   -2.2619E+00    1.783E+02%                1.34E+01
 Ir-192 #A    2.0206E-01    2.0206E-01    9.931E+01%                2.12E+00
 Cs-136 #A    3.4581E-01    3.4584E-01    1.276E+02%                1.70E+00
 Np-239 #A   -1.3382E+00   -1.3388E+00    1.642E+02%                7.32E+00
 Nd-147 #     4.8812E+00    4.8817E+00    3.195E+01%                3.30E+00
 TL-210 #A    5.0592E-01    5.0592E-01    4.314E+01%                6.63E-01
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.34E+02
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:52:24 AMPage 20
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193751.An1             
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.3 keV)     2.518E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.3 keV) 2.5178224E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 12_Gamma_20193612
-----------------------------------------------------------------------------                      
   Sample Description: 452318_Gamma_160-36453-B-11-B 
             Detector: Detector #12       
             Batch ID: 452318                 
    Work Order Number: Gamma   
           Lot Number: 160-36453-B-11-B
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2019 05:19       Live Time: 1800   sec
     Acquisition Time: 12/18/2019 05:19:44    Real Time: 1801   sec
        Analysis Time: 12/18/2019 05:50       Dead Time: 0.08   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCan_108513
  Efficiency Cal Date: 4/20/2018 11:53
      Energy Cal Date: 4/20/2018 11:13                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 12_2019-12-07_1443.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -5.398E+00          105.1     5.673E+00    5.680E+00    1.906E+01
NA-22     -1.171E-01          411.3     4.816E-01    4.816E-01    1.749E+00
K-40       2.086E+02            5.9     1.236E+01    1.624E+01    5.395E+00
Sc-46      3.617E-01          110.0     3.980E-01    3.984E-01    2.458E+00
CR-51     -4.081E+00          176.5     7.203E+00    7.206E+00    2.418E+01
MN-54     -6.169E-01           97.9     6.040E-01    6.048E-01    1.407E+00
FE-59      6.158E-01          166.2     1.024E+00    1.024E+00    2.373E+00
Co-56     -5.196E-01          124.5     6.470E-01    6.475E-01    1.467E+00
CO-57     -3.353E-02         1026.5     3.442E-01    3.442E-01    1.179E+00
CO-58      1.569E+00           23.0     3.614E-01    3.701E-01    8.828E-01
CO-60      4.844E-01          124.6     6.036E-01    6.041E-01    1.337E+00
ZN-65     -1.995E+00           86.9     1.733E+00    1.736E+00    5.806E+00
NB-94      1.952E-01          107.7     2.102E-01    2.104E-01    1.169E+00
ZR-95     -8.499E-01          129.5     1.100E+00    1.101E+00    2.580E+00
NB-95     -3.710E-01          140.7     5.220E-01    5.223E-01    1.794E+00
RU-103    -6.048E-01           90.4     5.465E-01    5.474E-01    1.354E+00
RH-106    -1.394E-01         6647.4     9.265E+00    9.265E+00    3.165E+01
AG-108M   -1.052E-01          416.8     4.385E-01    4.385E-01    1.129E+00
AG-110M    3.859E-01           44.7     1.726E-01    1.737E-01    3.331E+00
SN-113     4.890E-01          151.7     7.421E-01    7.425E-01    2.519E+00
SB-124     3.541E-01          199.4     7.060E-01    7.063E-01    3.087E+00
SB-125     1.228E+00           91.5     1.124E+00    1.126E+00    3.413E+00
I-131      3.293E-01          168.3     5.542E-01    5.544E-01    1.189E+00
Gd-153     9.484E-01          104.9     9.947E-01    9.964E-01    3.987E+00
Ga-68     -2.121E+01          125.6     2.664E+01    2.667E+01    5.874E+01
Tc-99m    -3.541E-01          120.1     4.253E-01    4.258E-01    1.425E+00
BA-133    -5.884E-01          170.1     1.001E+00    1.001E+00    3.375E+00
CS-134     6.377E-01           80.9     5.160E-01    5.170E-01    1.735E+00
CS-137     1.117E-01          585.7     6.540E-01    6.540E-01    2.279E+00
CE-139    -4.082E-01          106.8     4.359E-01    4.364E-01    1.460E+00
Ba-140    -1.053E+00           72.0     7.579E-01    7.598E-01    5.549E+00
La-140     3.652E-01          118.3     4.319E-01    4.323E-01    6.487E-01
CE-141     5.316E-01          125.8     6.688E-01    6.694E-01    2.248E+00
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CE-144    -2.784E+00          163.9     4.564E+00    4.566E+00    1.527E+01
PM-144     6.984E-01           39.3     2.746E-01    2.769E-01    5.820E-01
EU-152     1.160E+00           58.8     6.822E-01    6.848E-01    3.358E+00
EU-154     8.047E-01           60.1     4.835E-01    4.852E-01    2.410E+00
EU-155    -1.443E+00          143.4     2.069E+00    2.071E+00    6.927E+00
HF-181    -7.127E-01          110.3     7.862E-01    7.870E-01    2.642E+00
Ta-182     2.406E+00           82.0     1.973E+00    1.977E+00    6.542E+00
Hg-203     3.485E-01           97.8     3.407E-01    3.412E-01    1.150E+00
TL-208     3.368E+00           15.4     5.184E-01    5.459E-01    8.345E-01
PM-146     2.253E-01          164.8     3.711E-01    3.713E-01    1.625E+00
Y-88       0.000E+00         1.#INF     9.547E-02    9.547E-02    7.036E-01
Cd-113m   -7.250E+02          655.7     4.754E+03    4.754E+03    1.656E+04
Cd-109     0.000E+00         1.#INF     5.640E+00    5.640E+00    4.143E+01
Cf-251    -4.618E-01          386.6     1.785E+00    1.785E+00    4.683E+00
Cf-249     3.985E-01          103.6     4.130E-01    4.134E-01    2.547E+00
Sn-126     2.459E+00           23.6     5.810E-01    5.972E-01    1.712E+00
PB-210     3.548E+01           34.3     1.217E+01    1.237E+01    3.020E+01
PB-212     1.024E+01            8.1     8.254E-01    9.832E-01    1.609E+00
PB-214     1.201E+01            8.3     9.926E-01    1.164E+00    1.693E+00
BI-207     5.210E-01           91.9     4.790E-01    4.797E-01    1.108E+00
BI-212    -2.876E+00          287.5     8.267E+00    8.268E+00    2.856E+01
U-235     -1.109E+00          123.8     1.372E+00    1.373E+00    1.173E+01
BI-214     1.295E+01            8.8     1.136E+00    1.313E+00    1.411E+00
BI-210M   -7.293E-01           89.1     6.500E-01    6.511E-01    2.178E+00
AC-228     3.735E+00           58.3     2.178E+00    2.186E+00    6.414E+00
TH-227     1.632E+00           91.9     1.500E+00    1.502E+00    1.356E+01
TH-229     5.929E+00          106.3     6.303E+00    6.310E+00    1.631E+01
TH-234     1.049E+01           45.2     4.743E+00    4.778E+00    1.440E+01
PA-231    -1.249E+01          189.6     2.367E+01    2.368E+01    7.955E+01
PA-233     0.000E+00         1.#INF     4.543E-01    4.543E-01    6.383E+00
PA-234    -1.790E+00          120.8     2.163E+00    2.165E+00    7.240E+00
PA-234M    5.157E+01           80.5     4.151E+01    4.159E+01    2.314E+02
AM-241    -1.178E+00          122.8     1.447E+00    1.449E+00    4.844E+00
Np-237    -2.531E+00          158.3     4.006E+00    4.009E+00    1.340E+01
Ir-192    -1.668E-01          136.7     2.280E-01    2.282E-01    2.956E+00
Cs-136     8.446E-03         5427.7     4.584E-01    4.584E-01    1.646E+00
Np-239    -1.299E+00          144.0     1.870E+00    1.872E+00    6.265E+00
Nd-147    -4.158E+00           95.5     3.970E+00    3.977E+00    9.488E+00
TL-210     8.619E-04        55416.6     4.776E-01    4.776E-01    1.710E+00
Kr-85     -6.428E+01          224.0     1.440E+02    1.441E+02    4.911E+02
-----------------------------------------------------------------------------
Total      3.737E+02

      Analyst: Justin Banner
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:50:00 AMPage  1
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193612.An1            
                                                                                 
 Sample description                                             
      452318_Gamma_160-36453-B-11-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20193612.An1

 Acquisition information
        Start time:                 12/18/2019 5:19:44 AM
        Live time:               1800
        Real time:               1801
        Dead time:                  0.08 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCan_108513                                               
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 11:13:27 AM
             Zero offset:           0.059 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.735E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 11:53:09 AM
             Type:                  Polynomial
             Uncertainty:           1.020 %
             Coefficients:         -0.363508  -4.707999   0.462125
                                   -0.051256   0.002384  -0.000043

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.13keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:50:00 AMPage  2
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193612.An1            
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2019 5:19:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2019-12-07_1443.PBC
                                                 12/7/2019 2:43:53 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   23 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1930

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.25       49.  34.29   0.47  1.784E-02    46.54   4.250    PBC<MDA PB210 
    50.14       16. 139.87   0.85  2.193E-02    50.14   8.000    PBC<MDA TH227 
    63.11       23.  85.37   0.72  2.978E-02    63.29   3.810    PBC<MDA TH234 
    74.76      118.  15.99   0.88  3.330E-02
    77.18      177.  11.09   0.88  3.387E-02
    87.22       57.  32.21   0.88  3.570E-02    86.49  13.100  6.792E+00 Np237 
                                                86.54  30.700  2.897E+00 EU155 
                                                86.94   9.040  9.823E+00 Sn126 
                                                87.57  37.500  2.362E+00 Sn126 
    92.59       36.  45.22   0.90  3.637E-02    92.59   5.584    PBC<MDA TH234 
    97.50       16. 144.62   0.90  3.683E-02    97.50  30.000    PBC<MDA Gd153 
    99.50       16. 148.51   0.91  3.697E-02    99.50  15.000    PBC<MDA Np239 
   103.20       16. 151.94   0.91  3.717E-02   103.20  21.800    PBC<MDA Gd153 
   103.70       16. 155.81   0.91  3.720E-02   103.70  24.000    PBC<MDA Np239 
   145.44       17. 125.82   0.95  3.586E-02   145.44  48.200    PBC<MDA CE141 
   162.66       17. 108.40   0.97  3.435E-02   162.66   6.220    PBC<MDA Ba140 
   163.38        8. 236.29   0.97  3.428E-02   163.38   5.080    PBC<MDA U235  
   193.51       15. 106.31   1.00  3.140E-02   193.51   4.400    PBC<MDA TH229 
   235.97       16. 195.06   1.04  2.764E-02   235.97  12.300    PBC<MDA TH227 
   238.56      209.   9.60   1.16  2.743E-02   238.63  43.300  9.756E+00 PB212 
   241.89       61.  21.47   1.05  2.716E-02   242.00   7.430  1.677E+01 PB214 
   277.28       14.  81.31   1.08  2.462E-02   277.28   6.310    PBC<MDA TL208 
   279.20       13.  97.76   1.09  2.449E-02   279.20  81.460    PBC<MDA Hg203 
   284.30        5. 246.02   1.09  2.416E-02   284.30   6.140    PBC<MDA I131  
   295.08       92.  13.47   0.87  2.350E-02   295.09  19.300  1.131E+01 PB214 
                                               296.00  79.000  2.769E+00 TL210 
   299.53       34.  34.48   0.51  2.321E-02   300.03   3.280  2.457E+01 PB212 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:50:00 AMPage  3
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193612.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   333.44       13. 103.63   1.14  2.142E-02   333.44  15.510    PBC<MDA Cf249 
   338.32        2. 666.33   1.14  2.118E-02   338.32  12.010    PBC<MDA AC228 
   344.29       14. 104.65   1.15  2.090E-02   344.29  26.500    PBC<MDA EU152 
   351.75      162.  10.38   1.20  2.056E-02   351.93  37.600  1.167E+01 PB214 
   364.48        6. 229.73   1.17  2.001E-02   364.48  81.700    PBC<MDA I131  
   391.69       11. 151.75   1.20  1.893E-02   391.69  64.000    PBC<MDA SN113 
   463.37       12.  91.53   1.27  1.666E-02   463.37  10.470    PBC<MDA SB125 
   468.06        6. 208.90   1.27  1.653E-02   468.06  51.750    PBC<MDA Ir192 
   487.02       15. 118.28   1.29  1.604E-02   487.02  45.500    PBC<MDA La140 
   511.86       81.  16.97   2.56  1.546E-02   511.86  20.000  1.450E+01 RH106 
   569.70        3. 310.75   1.37  1.427E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.503E+00 PA234 
                                               569.70  97.740  1.261E-01 BI207 
   583.29       70.  15.39   1.24  1.403E-02   583.02  84.500  3.303E+00 TL208 
   600.50       10. 222.78   1.40  1.373E-02   600.50  17.860    PBC<MDA SB125 
   602.73        7. 316.79   1.40  1.369E-02   602.73  98.260    PBC<MDA SB124 
   609.17      146.   8.77   1.67  1.358E-02   609.31  46.090  1.295E+01 BI214 
   635.89        1. 793.73   1.43  1.317E-02   635.89  11.310    PBC<MDA SB125 
   661.66        2. 585.67   1.45  1.279E-02   661.66  85.210    PBC<MDA CS137 
   696.54       15.  39.31   1.49  1.232E-02   696.54  99.000  6.984E-01 PM144 
   702.63        3. 389.11   1.49  1.224E-02   702.63  97.900    PBC<MDA NB94  
   724.20        4. 270.11   1.51  1.198E-02   724.20  44.150    PBC<MDA ZR95  
   735.72        7. 164.75   1.52  1.184E-02   735.72  22.500    PBC<MDA PM146 
   766.41       12.  80.50   1.55  1.150E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.984E+02 PA234M
   778.92        9.  90.35   1.56  1.136E-02   778.92  12.940    PBC<MDA EU152 
   785.42        9. 129.10   1.57  1.129E-02   785.42   1.280    PBC<MDA BI212 
   795.87       11.  80.92   1.58  1.119E-02   795.87  85.530    PBC<MDA CS134 
   810.78       31.  23.04   1.59  1.104E-02   810.78  99.460  1.569E+00 CO58  
   860.29        9. 100.31   1.64  1.057E-02   860.56  12.420    PBC<MDA TL208 
   871.10        5. 107.70   1.65  1.048E-02   871.10  99.890    PBC<MDA NB94  
   873.23        6.  97.06   1.65  1.046E-02   873.23  12.270    PBC<MDA EU154 
   910.71       18.  87.26   1.68  1.015E-02   911.07  29.000    PBC<MDA AC228 
   964.11        7. 161.52   1.73  9.739E-03   964.11  14.605    PBC<MDA EU152 
   968.97       14.  77.38   1.74  9.703E-03   968.97  17.460    PBC<MDA AC228 
  1004.77        9.  84.52   1.77  9.450E-03  1004.77  18.010    PBC<MDA EU154 
  1063.66        6.  91.94   1.82  9.063E-03  1063.66  74.500    PBC<MDA BI207 
  1099.25        3. 308.52   1.85  8.846E-03  1099.25  56.500    PBC<MDA FE59  
  1120.10       16.  87.07   1.87  8.722E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  1.015E+00 Sc46  
  1120.55       11. 110.03   1.87  8.721E-03  1120.29  15.100  4.789E+00 BI214 
                                              1120.55  99.987  7.234E-01 Sc46  
                                              1121.30  34.900  2.074E+00 Ta182 
  1121.11       13.  82.02   1.87  8.716E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  2.377E+00 Ta182 
  1189.08        6. 156.94   1.93  8.342E-03  1189.05  16.200    PBC<MDA Ta182 
  1291.60        6. 166.25   2.02  7.834E-03  1291.60  43.200    PBC<MDA FE59  
  1313.00        8.  35.36   2.04  7.735E-03  1313.00  21.000  2.736E+00 TL210 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:50:00 AMPage  4
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193612.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1332.50        7. 124.60   2.05  7.647E-03  1332.50  99.980    PBC<MDA CO60  
  1384.30        5.  44.72   2.10  7.423E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00        3. 205.48   2.12  7.324E-03  1408.00  21.005    PBC<MDA EU152 
  1460.60      285.   5.92   1.96  7.112E-03  1460.83  10.670  2.086E+02 K40   
  1690.98        3. 242.22   2.35  6.302E-03  1690.98  47.790    PBC<MDA SB124 
  1765.24       27.  25.59   2.40  6.075E-03  1764.49  15.400  1.593E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.60    74.75       118.       118. 3.541E+03   15.99   0.880  -       D
   308.25    77.16       103.       177. 5.221E+03   11.09   0.883  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    184.65    46.25        70.        49.     0.027    34.29   0.467s
 TH-227    200.18    50.14       234.        16.     0.009   139.87   0.855s
 AM-241    237.74    59.54       336.       -21.    -0.012   122.82   0.865s
 TH-234    252.02    63.11       124.        23.     0.013    85.37   0.723 
 Sn-126    256.71    64.28       468.       -25.    -0.014   124.43   0.869 
 BA-133    323.50    80.99       814.       -25.    -0.014   163.69   0.887 
 Np-237    345.49    86.49       555.       -21.    -0.012   158.27   0.892 
 EU-155    345.70    86.54       478.       -21.    -0.012   145.59   0.892s
 Sn-126    347.29    86.94       457.       -10.    -0.005   317.25   0.892 
 Sn-126    349.81    87.57        69.        59.     0.033    23.63   0.893D
 Cd-109    351.68    88.04       447.         0.     0.000  1000.00   0.894s
 Nd-147    363.92    91.10       447.         0.     0.000  1000.00   0.897s
 TH-234    369.87    92.59       115.        36.     0.020    45.22   0.898D
 AC-228    372.91    93.35       512.       -23.    -0.013   139.75   0.899s
 Gd-153    389.50    97.50       270.        16.     0.009   144.62   0.903 
 Np-239    397.50    99.50       286.        16.     0.009   148.51   0.905s
 Gd-153    412.29   103.20       303.        16.     0.009   151.94   0.909s
 Np-239    414.29   103.70       319.        16.     0.009   155.81   0.909s
 EU-155    420.73   105.31       422.       -21.    -0.011   143.37   0.911s
 Np-239    424.00   106.13       396.       -20.    -0.011   143.97   0.912s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:50:00 AMPage  5
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193612.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152    486.56   121.78       175.       -19.    -0.011   100.71   0.928s
 EU-154    491.84   123.10       184.       -16.    -0.009   126.18   0.929s
 PA-234    524.60   131.29       322.       -21.    -0.012   120.83   0.938 
 HF-181    531.51   133.02       528.       -20.    -0.011   161.00   0.939s
 CE-144    533.57   133.54       549.       -20.    -0.011   163.93   0.940s
 HF-181    544.61   136.30       569.       -20.    -0.011   166.41   0.943s
 Tc-99m    561.44   140.51       279.       -20.    -0.011   120.13   0.947s
 U-235     574.53   143.79       299.       -20.    -0.011   123.76   0.950 
 CE-141    581.15   145.44       208.        17.     0.009   125.82   0.952s
 Ba-140    649.99   162.66       165.        17.     0.010   108.40   0.969s
 U-235     652.87   163.38       182.         8.     0.005   236.29   0.970s
 CE-139    662.76   165.85       218.       -20.    -0.011   106.77   0.973s
 Cf-251    705.72   176.60        92.        -5.    -0.003   386.61   0.983s
 TH-229    773.32   193.51        66.        15.     0.008   106.31   1.000s
 U-235     820.59   205.33       103.        -7.    -0.004   286.97   1.012s
 TH-229    842.65   210.85       132.       -20.    -0.011   109.77   1.018s
 Cf-251    907.22   227.00        95.        -8.    -0.005   221.92   1.034s
 TH-227    943.09   235.97       467.        16.     0.009   195.06   1.043s
 PB-212    953.73   238.63        46.       219.     0.122     8.06   1.045D
 PB-214    967.18   242.00        55.        61.     0.034    21.47   1.049D
 EU-152    977.96   244.69       524.       -18.    -0.010   182.33   1.051s
 TH-227   1024.13   256.24        81.       -13.    -0.007   135.60   1.063s
 Cd-113m  1053.96   263.70        85.        -2.    -0.001   655.74   1.070s
 BI-210M  1062.48   265.83       102.       -17.    -0.009    89.13   1.072s
 TL-208   1108.27   277.28        54.        14.     0.008    81.31   1.084 
 Hg-203   1115.93   279.20        69.        13.     0.007    97.76   1.086s
 I-131    1136.32   284.30        48.         5.     0.003   246.02   1.091s
 PB-214   1179.45   295.08        22.        92.     0.051    13.47   0.870 
 TL-210   1183.11   296.00       438.       -15.    -0.008   201.04   1.102s
 PB-212   1197.20   299.53        23.        34.     0.019    34.48   0.511s
 PA-231   1199.38   300.07       423.       -15.    -0.008   196.96   1.106s
 PA-233   1199.82   300.18       408.       -15.    -0.008   193.48   1.107s
 PA-231   1209.70   302.65       393.       -15.    -0.008   189.56   1.109s
 Ba-140   1218.49   304.85       377.         0.     0.000  1000.00   1.111s
 BI-210M  1218.68   304.90       377.         0.     0.000  1000.00   1.111s
 Ir-192   1232.85   308.44       377.         0.     0.000  1000.00   1.115 
 PA-233   1247.13   312.01       377.         0.     0.000  1000.00   1.118s
 Ir-192   1265.04   316.49       465.       -17.    -0.010   176.47   1.123s
 CR-51    1279.41   320.08       397.       -16.    -0.009   176.48   1.126s
 Cf-249   1332.81   333.44        41.        13.     0.007   103.63   1.139s
 AC-228   1352.33   338.32       138.         2.     0.001   666.33   1.144 
 Cs-136   1361.32   340.57       140.         0.     0.000  1000.00   1.146s
 EU-152   1376.18   344.29       106.        14.     0.008   104.65   1.150s
 HF-181   1382.35   345.83       152.       -14.    -0.008   128.14   1.151 
 PB-214   1406.01   351.75        20.       172.     0.096     9.59   1.204 
 BA-133   1423.02   356.00       253.       -13.    -0.007   170.11   1.162 
 I-131    1456.95   364.48        48.         6.     0.003   229.73   1.170s
 BA-133   1534.35   383.84       126.       -14.    -0.008   119.11   1.189s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:50:00 AMPage  6
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193612.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cf-249   1550.79   387.95       139.         0.     0.000  1000.00   1.193s
 SN-113   1565.74   391.69       126.        11.     0.006   151.75   1.196s
 SB-125   1710.45   427.88        40.         0.     0.000  1000.00   1.232s
 AG-108M  1734.69   433.94        40.        -3.    -0.002   416.78   1.238s
 PM-146   1814.45   453.88        40.        -4.    -0.002   313.58   1.257s
 SB-125   1852.39   463.37        59.        12.     0.007    91.53   1.266s
 Ir-192   1871.16   468.06        77.         6.     0.003   208.90   1.271s
 BE-7     1909.29   477.60       145.       -17.    -0.009   105.10   1.280s
 HF-181   1926.90   482.00       161.       -17.    -0.009   110.30   1.284s
 La-140   1946.98   487.02       147.        15.     0.008   118.28   1.289s
 RU-103   1987.11   497.05        48.       -16.    -0.009    90.37   1.298s
 RH-106   2046.35   511.86        53.        81.     0.045    16.97   2.563s
 Kr-85    2054.81   513.98       144.        -8.    -0.004   224.03   1.315s
 Nd-147   2122.88   531.00        43.       -15.    -0.008    95.48   1.331s
 Ba-140   2147.92   537.26        52.       -16.    -0.009    94.76   1.337 
 CS-134   2276.15   569.32        35.        -5.    -0.003   184.34   1.367s
 PA-234   2276.75   569.47        45.        -5.    -0.003   201.83   1.368s
 BI-207   2277.68   569.70        47.         3.     0.002   310.75   1.368s
 TL-208   2332.02   583.29        10.        70.     0.039    15.39   1.235 
 SB-125   2400.87   600.50       229.        10.     0.005   222.78   1.397s
 SB-124   2409.79   602.73       239.         7.     0.004   316.79   1.399s
 CS-134   2417.71   604.71       246.         0.     0.000  1000.00   1.401s
 BI-214   2435.55   609.17         8.       146.     0.081     8.77   1.667s
 RU-103   2440.06   610.30       246.         0.     0.000  1000.00   1.406s
 AG-108M  2455.99   614.28       246.         0.     0.000  1000.00   1.410s
 PM-144   2471.12   618.06       246.         0.     0.000  1000.00   1.414s
 SB-125   2542.43   635.89        31.         1.     0.001   793.73   1.430s
 I-131    2546.77   636.97        42.       -10.    -0.006    94.32   1.432s
 AG-110M  2629.92   657.76        72.       -18.    -0.010    69.80   1.451s
 CS-137   2645.51   661.66        81.         2.     0.001   585.67   1.455s
 PM-144   2785.05   696.54         5.        15.     0.009    39.31   1.487s
 NB-94    2809.41   702.63        23.         3.     0.001   389.11   1.493s
 SB-124   2890.04   722.79        73.       -15.    -0.009    83.01   1.512s
 AG-108M  2890.65   722.94        89.         0.     0.000  1000.00   1.512s
 EU-154   2892.34   723.36        89.         0.     0.000  1000.00   1.512s
 ZR-95    2895.69   724.20        66.         4.     0.002   270.11   1.513s
 BI-212   2907.58   727.17        88.        -5.    -0.003   287.49   1.516 
 PM-146   2941.78   735.72        28.         7.     0.004   164.75   1.524s
 PM-146   2987.55   747.16        23.        -3.    -0.002   312.25   1.535s
 ZR-95    3025.83   756.73        33.       -10.    -0.005   129.48   1.543s
 AG-110M  3054.69   763.94        34.        -2.    -0.001   454.73   1.550s
 NB-95    3062.08   765.79        54.        -8.    -0.004   140.68   1.552s
 PA-234M  3064.57   766.41        41.        12.     0.007    80.50   1.552s
 EU-152   3114.61   778.92        14.         9.     0.005    90.35   1.564s
 BI-212   3140.62   785.42        28.         9.     0.005   129.10   1.570 
 CS-134   3182.43   795.87        34.        11.     0.006    80.92   1.579s
 CS-134   3206.76   801.95        73.       -15.    -0.008    86.81   1.585s
 CO-58    3242.06   810.78        10.        31.     0.017    23.04   1.593s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:50:00 AMPage  7
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193612.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 La-140   3262.05   815.77        41.         0.     0.000  1000.00   1.598s
 MN-54    3338.38   834.85        28.       -12.    -0.007    97.89   1.615s
 Co-56    3386.08   846.77        30.       -10.    -0.006   124.50   1.626s
 TL-208   3441.27   860.56        15.         9.     0.005   100.31   1.638s
 NB-94    3483.41   871.10        12.         5.     0.003   107.70   1.648s
 EU-154   3491.95   873.23        12.         6.     0.003    97.06   1.650s
 PA-234   3521.16   880.53        63.       -14.    -0.008    83.88   1.657s
 PA-234   3532.00   883.24        77.        -6.    -0.003   214.88   1.659s
 AG-110M  3537.78   884.68        83.         0.     0.000  1000.00   1.660s
 Sc-46    3556.17   889.28        85.         0.     0.000  1000.00   1.664s
 Y-88     3591.22   898.04        20.        -4.    -0.002   250.83   1.672s
 AC-228   3643.36   911.07        45.        18.     0.010    87.26   1.684s
 EU-152   3855.60   964.11        25.         7.     0.004   161.52   1.732s
 AC-228   3875.05   968.97        48.        14.     0.008    77.38   1.736 
 EU-154   3984.54   996.33        41.        -2.    -0.001   546.63   1.761s
 PA-234M  4003.22  1001.00        42.         0.     0.000  1000.00   1.765s
 EU-154   4018.33  1004.77        23.         9.     0.005    84.52   1.768s
 Co-56    4150.66  1037.84        32.       -15.    -0.009    87.76   1.798s
 Cs-136   4191.60  1048.07        21.        -4.    -0.002   158.21   1.807s
 RH-106   4200.76  1050.36        45.       -15.    -0.009    66.84   1.809s
 BI-207   4253.99  1063.66         5.         6.     0.004    91.94   1.820s
 Ga-68    4308.98  1077.40        27.       -10.    -0.005   125.61   1.833s
 FE-59    4396.44  1099.25        16.         3.     0.002   308.52   1.852s
 EU-152   4447.76  1112.07       103.       -16.    -0.009    93.95   1.863s
 ZN-65    4461.66  1115.55        87.       -16.    -0.009    86.85   1.866s
 BI-214   4480.63  1120.29        88.        16.     0.009    87.07   1.870 
 Sc-46    4481.68  1120.55        72.        11.     0.006   110.03   1.870 
 Ta-182   4484.69  1121.30        50.        13.     0.007    82.02   1.871s
 CO-60    4692.57  1173.24        27.        -3.    -0.001   444.41   1.916s
 Ta-182   4755.86  1189.05        16.         6.     0.003   156.94   1.930s
 Ta-182   4885.39  1221.41        28.        -6.    -0.004   201.07   1.957s
 Co-56    4952.92  1238.28        40.        -7.    -0.004   224.92   1.972s
 NA-22    5098.03  1274.53        23.        -2.    -0.001   411.34   2.003s
 EU-154   5098.08  1274.54        24.         0.     0.000  1000.00   2.003s
 FE-59    5166.35  1291.60        17.         6.     0.003   166.25   2.017s
 TL-210   5252.04  1313.00         0.         8.     0.004    35.36   2.036s
 CO-60    5330.11  1332.50        11.         7.     0.004   124.60   2.052s
 AG-110M  5537.48  1384.30         0.         5.     0.003    44.72   2.096s
 EU-152   5632.39  1408.00         6.         3.     0.002   205.48   2.115s
 K-40     5842.98  1460.60         0.       285.     0.158     5.92   1.960 
 La-140   6386.02  1596.21         0.         0.     0.000  1000.00   2.269s
 SB-124   6765.58  1690.98         6.         3.     0.001   242.22   2.345s
 BI-214   7060.00  1764.49        10.        27.     0.015    25.59   2.403s
 Co-56    7087.48  1771.35        48.       -11.    -0.006    98.74   2.408s
 Y-88     7346.69  1836.06         0.         0.     0.000  1000.00   2.459s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:50:00 AMPage  8
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193612.An1            
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -5.3980E+00                                      5.31E+01             
                           477.60-5.398E+00 ?(  1.906E+01 1.05E+02 1.05E+01 G  
 
NA-22    C  -1.1707E-01                                      9.50E+02             
                          1274.53-1.171E-01 ?(  1.749E+00 4.11E+02 9.99E+01 G  
 
K-40     N   2.0864E+02                                      4.66E+11             
                          1460.83 2.086E+02  (  5.395E+00 5.92E+00 1.07E+01 G  
 
Sc-46    F   3.6171E-01                                      8.38E+01             
                           889.28 0.000E+00 &(  2.458E+00 1.00E+03 1.00E+02 G  
                          1120.55 7.234E-01 ?(  2.698E+00 1.10E+02 1.00E+02 G  
 
CR-51    F  -4.0814E+00                                      2.77E+01             
                           320.08-4.081E+00 ?(  2.418E+01 1.76E+02 9.94E+00 G  
 
MN-54    C  -6.1695E-01                                      3.12E+02             
                           834.85-6.169E-01 ?(  1.407E+00 9.79E+01 1.00E+02 G  
 
FE-59    F   6.1579E-01                                      4.45E+01             
                          1099.25 3.335E-01 ?(  2.373E+00 3.09E+02 5.65E+01 G  
                          1291.60 9.850E-01 &(  3.599E+00 1.66E+02 4.32E+01 G  
 
Co-56    C  -5.1965E-01                                      7.73E+01             
                           846.77-5.196E-01 ?(  1.467E+00 1.24E+02 9.99E+01 G  
                          1238.28-6.929E-01 +   3.332E+00 2.25E+02 6.61E+01 G  
                          1037.84-6.525E+00 +   1.239E+01 8.78E+01 1.41E+01 G  
                          1771.35-6.224E+00 +   2.084E+01 9.87E+01 1.55E+01  A 
 
CO-57    C  -3.3530E-02                                      2.72E+02             
                           122.06-3.353E-02 &(  1.179E+00 1.03E+03 8.56E+01 G  
                           136.47-1.996E-01 &   1.651E+01 2.45E+03 1.07E+01 G  
 
CO-58    C   1.5686E+00                                      7.09E+01             
                           810.78 1.569E+00 ?(  8.828E-01 2.30E+01 9.95E+01 G  
 
CO-60    F   4.8443E-01                                      1.93E+03             
                          1332.50 4.844E-01 &(  1.337E+00 1.25E+02 1.00E+02 G  
                          1173.24-1.760E-01 -   1.767E+00 4.44E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:50:00 AMPage  9
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193612.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
ZN-65    F  -1.9951E+00                                      2.44E+02             
                          1115.55-1.995E+00 ?(  5.806E+00 8.69E+01 5.06E+01 G  
 
NB-94    I   1.9517E-01                                      7.41E+06             
                           702.63 1.236E-01 ?(  1.169E+00 3.89E+02 9.79E+01 G  
                           871.10 2.653E-01 &(  1.000E+00 1.08E+02 9.99E+01 G  
 
ZR-95    I  -8.4991E-01                                      6.40E+01             
                           756.73-8.499E-01 ?(  2.580E+00 1.29E+02 5.45E+01 G  
                           724.20 4.553E-01 +   4.272E+00 2.70E+02 4.42E+01 G  
 
NB-95    I  -3.7105E-01                                      6.40E+01             
                           765.79-3.710E-01 ?(  1.794E+00 1.41E+02 9.98E+01 G  
 
RU-103   I  -6.0478E-01                                      3.93E+01             
                           497.05-6.048E-01  (  1.354E+00 9.04E+01 9.09E+01 G  
                           610.30 0.000E+00 +   5.398E+01 1.00E+03 5.75E+00 GA 
 
RH-106   I  -1.3937E-01                                      3.74E+02             
                           621.92-1.394E-01 %(  3.165E+01 6.65E+03 9.93E+00 G  
                          1050.36-5.999E+01 +   1.327E+02 6.68E+01 1.56E+00 G  
                           511.86 1.450E+01     6.603E+00 1.70E+01 2.00E+01 GA 
 
AG-108M  C  -1.0520E-01                                      1.53E+05             
                           433.94-1.052E-01 ?(  1.129E+00 4.17E+02 9.05E+01 G  
                           722.94 0.000E+00 +   2.376E+00 1.00E+03 9.08E+01 G  
                           614.28 0.000E+00 +   3.471E+00 1.00E+03 8.98E+01 G  
 
AG-110M  F   3.8593E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  3.331E+00 1.00E+03 7.27E+01 G  
                           657.76-8.313E-01 &   1.925E+00 6.98E+01 9.46E+01 G  
                           937.49 1.627E-01 %   4.231E+00 1.10E+03 3.44E+01 G  
                          1384.30 1.541E+00 ?(  2.271E+00 4.47E+01 2.43E+01 G  
                           763.94-3.967E-01 &   6.452E+00 4.55E+02 2.23E+01 G  
 
SN-113   F   4.8904E-01                                      1.15E+02             
                           391.69 4.890E-01 &(  2.519E+00 1.52E+02 6.40E+01 G  
 
SB-124   F   3.5409E-01                                      6.02E+01             
                           602.73 2.871E-01 &(  3.087E+00 3.17E+02 9.83E+01 G  
                          1690.98 4.919E-01 ?(  2.663E+00 2.42E+02 4.78E+01 G  
                           722.79-6.570E+00 +   1.826E+01 8.30E+01 1.08E+01 G  
 
SB-125   I   1.2281E+00                                      1.01E+03             
                           427.88 0.000E+00 ?(  3.413E+00 1.00E+03 2.96E+01 G  
                           600.50 2.201E+00  (  1.660E+01 2.23E+02 1.79E+01 G  
                           635.89 3.731E-01 ?(  1.069E+01 7.94E+02 1.13E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:50:00 AMPage 10
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193612.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           463.37 3.964E+00  (  1.223E+01 9.15E+01 1.05E+01 G  
 
I-131    I   3.2927E-01                                      8.02E+00             
                           364.48 2.039E-01 ?(  1.189E+00 2.30E+02 8.17E+01 G  
                           284.30 1.997E+00 ?(  1.306E+01 2.46E+02 6.14E+00 G  
                           636.97-6.089E+00 +   1.946E+01 9.43E+01 7.17E+00 G  
 
Gd-153   F   9.4841E-01                                      2.42E+02             
                            97.50 8.201E-01 ?(  3.987E+00 1.45E+02 3.00E+01 G  
                           103.20 1.125E+00 ?(  5.743E+00 1.52E+02 2.18E+01 G  
 
Ga-68    C  -2.1209E+01                                      4.71E-02             
                          1077.40-2.121E+01 ?(  5.874E+01 1.26E+02 3.30E+00 G  
 
Tc-99m   I  -3.5407E-01                                      2.51E-01             
                           140.51-3.541E-01 &(  1.425E+00 1.20E+02 8.93E+01 G  
 
BA-133   F  -5.8842E-01                                      3.85E+03             
                           356.00-5.884E-01 ?(  3.375E+00 1.70E+02 6.20E+01 G  
                           302.85-1.248E-01 %   1.227E+01 2.90E+03 1.83E+01 G  
                           383.84-4.417E+00 +   1.776E+01 1.19E+02 8.94E+00 GA 
                            80.99-1.169E+00 +   6.384E+00 1.64E+02 3.41E+01 GA 
 
CS-134   I   6.3766E-01                                      7.54E+02             
                           795.87 6.377E-01 ?(  1.735E+00 8.09E+01 8.55E+01 G  
                           604.71 0.000E+00 -   3.158E+00 1.00E+03 9.76E+01 G  
                           569.32-1.180E+00 +   7.626E+00 1.84E+02 1.54E+01 G  
                           801.95-8.379E+00 +   2.441E+01 8.68E+01 8.69E+00 G  
                           563.24-4.622E-01 %   1.470E+01 1.28E+03 8.35E+00 G  
 
CS-137   I   1.1167E-01                                      1.10E+04             
                           661.66 1.117E-01 ?(  2.279E+00 5.86E+02 8.52E+01 G  
 
CE-139   F  -4.0822E-01                                      1.38E+02             
                           165.85-4.082E-01  (  1.460E+00 1.07E+02 7.99E+01 G  
 
Ba-140   I  -1.0528E+00                                      1.28E+01             
                           537.26-2.460E+00 ?(  5.549E+00 9.48E+01 2.44E+01 G  
                           162.66 4.465E+00 ?(  1.625E+01 1.08E+02 6.22E+00 G  
                           304.85 0.000E+00 +   5.263E+01 1.00E+03 4.29E+00 G  
 
La-140   I   3.6515E-01                                      1.28E+01             
                          1596.21 0.000E+00 ?(  6.487E-01 1.00E+03 9.54E+01 G  
                           487.02 1.131E+00 ?(  4.506E+00 1.18E+02 4.55E+01 G  
                           328.76 8.427E-02 &   6.033E+00 2.05E+03 2.03E+01 G  
                           815.77 0.000E+00 -   7.068E+00 1.00E+03 2.33E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:50:00 AMPage 11
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193612.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-141   I   5.3157E-01                                      3.25E+01             
                           145.44 5.316E-01 ?(  2.248E+00 1.26E+02 4.82E+01 G  
 
CE-144   I  -2.7840E+00                                      2.85E+02             
                           133.54-2.784E+00  (  1.527E+01 1.64E+02 1.11E+01 G  
 
PM-144   C   6.9841E-01                                      3.63E+02             
                           696.54 6.984E-01 ?(  5.820E-01 3.93E+01 9.90E+01 G  
                           618.06 0.000E+00 -   3.161E+00 1.00E+03 9.91E+01 G  
 
EU-152   F   1.1599E+00                                      4.94E+03             
                           121.78-9.955E-01 ?(  3.358E+00 1.01E+02 2.86E+01 G  
                           344.29 1.445E+00 ?(  5.095E+00 1.05E+02 2.65E+01 G  
                          1112.07-7.370E+00 +   2.324E+01 9.40E+01 1.36E+01 G  
                           778.92 3.559E+00 ?(  7.612E+00 9.04E+01 1.29E+01 G  
                           964.11 2.734E+00 ?(  1.016E+01 1.62E+02 1.46E+01 G  
                           244.69-4.868E+00 +   2.974E+01 1.82E+02 7.58E+00 G  
                          1408.00 1.083E+00 ?   5.101E+00 2.05E+02 2.10E+01 GA 
 
EU-154   I   8.0470E-01                                      3.14E+03             
                           123.10-5.674E-01  (  2.410E+00 1.26E+02 4.08E+01 G  
                          1274.54 0.000E+00 +   5.126E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 +   1.068E+01 1.00E+03 2.02E+01 G  
                           873.23 2.380E+00 ?(  8.011E+00 9.71E+01 1.23E+01 G  
                          1004.77 2.839E+00 ?(  8.127E+00 8.45E+01 1.80E+01 G  
                           996.33-9.187E-01 +   1.787E+01 5.47E+02 1.06E+01 G  
 
EU-155   I  -1.4431E+00                                      1.81E+03             
                           105.31-1.443E+00 ?(  6.927E+00 1.43E+02 2.12E+01 G  
                            86.54-1.092E+00 +   5.317E+00 1.46E+02 3.07E+01 G  
 
HF-181   F  -7.1274E-01                                      4.24E+01             
                           482.00-7.127E-01 ?(  2.642E+00 1.10E+02 8.05E+01 G  
                           133.02-7.121E-01 &   3.836E+00 1.61E+02 4.33E+01 G  
                           345.83-2.462E+00 &   1.064E+01 1.28E+02 1.51E+01 G  
                           136.30-5.319E+00 &   2.961E+01 1.66E+02 5.85E+00 G  
 
Ta-182   F   2.4055E+00                                      1.14E+02             
                          1121.30 2.377E+00 ?(  6.542E+00 8.20E+01 3.49E+01 G  
                          1221.41-1.594E+00 -   6.926E+00 2.01E+02 2.70E+01 G  
                          1189.05 2.467E+00 ?(  8.777E+00 1.57E+02 1.62E+01 G  
 
Hg-203   F   3.4849E-01                                      4.66E+01             
                           279.20 3.485E-01 ?(  1.150E+00 9.78E+01 8.15E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:50:00 AMPage 12
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193612.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-208   N   3.3679E+00                                      6.98E+02             
                           583.02 3.303E+00  (  8.345E-01 1.54E+01 8.45E+01 G  
                           277.28 4.857E+00 +   1.324E+01 8.13E+01 6.31E+00 G  
                           860.56 3.807E+00 ?(  8.781E+00 1.00E+02 1.24E+01 G  
 
PM-146   C   2.2525E-01                                      2.02E+03             
                           453.88-2.020E-01 ?(  1.625E+00 3.14E+02 6.50E+01 G  
                           747.16-4.651E-01 +   3.519E+00 3.12E+02 3.40E+01 G  
                           735.72 1.460E+00 ?(  5.707E+00 1.65E+02 2.25E+01 G  
 
Cd-113m     -7.2501E+02                                      5.33E+03             
                           263.70-7.250E+02 ?(  1.656E+04 6.56E+02 6.00E-03   K
 
Cf-251   T  -4.6178E-01                                      3.28E+05             
                           176.60-4.618E-01 &(  4.683E+00 3.87E+02 1.70E+01 G  
                           227.00-2.589E+00 +   1.498E+01 2.22E+02 6.30E+00 GA 
 
Cf-249   T   3.9847E-01                                      1.28E+05             
                           387.95 0.000E+00 ?(  2.547E+00 1.00E+03 6.60E+01 G  
                           333.44 2.094E+00 &(  5.423E+00 1.04E+02 1.55E+01 G  
 
Sn-126       2.4587E+00                                      3.65E+07             
                            87.57 2.459E+00 +   1.712E+00 2.36E+01 3.75E+01 GA 
                            64.28-4.732E+00  (  1.966E+01 1.24E+02 9.70E+00 G  
                            86.94-1.650E+00 +   1.763E+01 3.17E+02 9.04E+00 GA 
 
PB-210   N   3.5484E+01                                      8.14E+03             
                            46.54 3.548E+01 ?(P 3.020E+01 3.43E+01 4.25E+00 G  
 
PB-212   N   1.0241E+01                                      6.98E+02             
                           238.63 1.024E+01  (  1.609E+00 8.06E+00 4.33E+01 G  
                           300.03 2.457E+01 +   1.841E+01 3.45E+01 3.28E+00 GA 
 
PB-214   N   1.2007E+01                                      5.84E+05             
                           351.93 1.237E+01  (  1.693E+00 9.59E+00 3.76E+01 G  
                           295.09 1.131E+01  (P 2.990E+00 1.35E+01 1.93E+01 G  
                           242.00 1.677E+01 +   1.027E+01 2.15E+01 7.43E+00 GA 
 
BI-207   C   5.2097E-01                                      1.18E+04             
                          1063.66 5.210E-01 ?(  1.108E+00 9.19E+01 7.45E+01 G  
                           569.70 1.261E-01 -   1.378E+00 3.11E+02 9.77E+01 G  
 
BI-212   N  -2.8755E+00                                      6.98E+02             
                           727.17-2.876E+00  (  2.856E+01 2.87E+02 7.55E+00 G  
                           785.42 3.458E+01     1.052E+02 1.29E+02 1.28E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:50:00 AMPage 13
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193612.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
U-235    N  -1.1087E+00                                      2.57E+11             
                           143.79-2.829E+00 &(  1.173E+01 1.24E+02 1.10E+01 G  
                           205.33-2.440E+00 +   1.827E+01 2.87E+02 5.01E+00 G  
                           163.38 2.603E+00 &(  2.091E+01 2.36E+02 5.08E+00 G  
                           185.72 2.441E-02 % P 1.775E+00 2.70E+03 5.40E+01 GA 
 
BI-214   N   1.2954E+01                                      5.84E+05             
                           609.31 1.295E+01 @(P 1.411E+00 8.77E+00 4.61E+01 G  
                          1120.29 6.722E+00 -   1.961E+01 8.71E+01 1.51E+01 G  
                          1764.49 1.593E+01 +   1.043E+01 2.56E+01 1.54E+01 G  
 
BI-210M  T  -7.2926E-01                                      1.10E+09             
                           265.83-7.293E-01 ?(  2.178E+00 8.91E+01 5.00E+01 G  
                           304.90 0.000E+00 +   8.065E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   3.7348E+00                                      2.10E+03             
                           911.07 3.317E+00 ?(  6.414E+00 8.73E+01 2.90E+01 G  
                           968.97 4.428E+00  (  1.146E+01 7.74E+01 1.75E+01 G  
                           338.32 5.459E-01 -   1.252E+01 6.66E+02 1.20E+01 G  
                            93.35-6.349E+00 +   2.965E+01 1.40E+02 5.56E+00 XA 
 
TH-227   N   1.6325E+00                                      7.95E+03             
                           256.24-3.855E+00 ?(  1.356E+01 1.36E+02 7.00E+00 G  
                           235.97 2.581E+00  (  1.689E+01 1.95E+02 1.23E+01 G  
                            50.14 4.976E+00 &(  2.341E+01 1.40E+02 8.00E+00 G  
 
TH-229   N   5.9286E+00                                      2.68E+06             
                           193.51 5.929E+00 ?(  1.631E+01 1.06E+02 4.40E+00 G  
                           210.85-1.247E+01 +   3.508E+01 1.10E+02 2.99E+00 G  
 
TH-234   N   1.0489E+01                                      1.63E+12             
                            92.59 9.908E+00  (P 1.440E+01 4.52E+01 5.58E+00 G  
                            63.29 1.134E+01  (P 2.672E+01 8.54E+01 3.81E+00 G  
 
PA-231   N  -1.2489E+01                                      1.20E+07             
                           302.65-1.249E+01 ?(  7.955E+01 1.90E+02 2.88E+00 G  
                           300.07-1.449E+01 +   9.587E+01 1.97E+02 2.46E+00 G  
 
PA-234   N  -1.7903E+00                                      1.63E+12             
                           131.29-1.790E+00 ?(  7.240E+00 1.21E+02 1.80E+01 G  
                           946.02 4.199E-01 %   1.092E+01 1.10E+03 1.34E+01 G  
                           569.47-2.294E+00 +   1.615E+01 2.02E+02 8.20E+00 G  
                           883.24-3.284E+00 +   2.433E+01 2.15E+02 9.60E+00 G  
                           880.53-1.256E+01 &   3.534E+01 8.39E+01 6.00E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:50:00 AMPage 14
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193612.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-234M  N   5.1569E+01                                      1.63E+12             
                          1001.00 0.000E+00 ?(  2.314E+02 1.00E+03 8.37E-01 G  
                           766.41 1.984E+02 ?(  5.360E+02 8.05E+01 2.94E-01 G  
 
AM-241   T  -1.1784E+00                                      1.58E+05             
                            59.54-1.178E+00  (  4.844E+00 1.23E+02 3.59E+01 G  
 
Np-237   F  -2.5313E+00                                      2.14E+06             
                            86.49-2.531E+00 ?(  1.340E+01 1.58E+02 1.31E+01 G  
 
Ir-192   F  -1.6679E-01                                      7.40E+01             
                           316.49-4.997E-01 &(  2.956E+00 1.76E+02 8.70E+01 G  
                           468.06 3.931E-01 &(  2.830E+00 2.09E+02 5.18E+01 G  
                           308.44 0.000E+00 +   7.175E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F   8.4458E-03                                      1.30E+01             
                           818.50 8.446E-03 %(  1.646E+00 5.43E+03 1.00E+02 G  
                          1048.07-3.285E-01 +   1.837E+00 1.58E+02 8.00E+01 G  
                           340.57 0.000E+00 -   3.251E+00 1.00E+03 4.69E+01 G  
 
Np-239   T  -1.2991E+00                                      2.36E+00             
                           103.70 1.022E+00 ?   5.349E+00 1.56E+02 2.40E+01 X  
                           106.13-1.299E+00 ?(  6.265E+00 1.44E+02 2.27E+01 G  
                            99.50 1.637E+00     8.172E+00 1.49E+02 1.50E+01 X  
 
Nd-147      -4.1580E+00                                      1.11E+01             
                           531.00-4.158E+00 ?(  9.488E+00 9.55E+01 1.30E+01 G  
                            91.10 0.000E+00 +   5.489E+00 1.00E+03 2.83E+01 G  
 
TL-210   N   8.6186E-04                                      5.84E+05             
                           799.60 8.619E-04 %(  1.710E+00 5.54E+04 9.90E+01 G  
                           296.00-4.451E-01 +   3.005E+00 2.01E+02 7.90E+01 G  
                          1313.00 2.736E+00 ?   2.521E+00 3.54E+01 2.10E+01 GA 
 
Kr-85    I  -6.4283E+01                                      3.92E+03             
                           513.98-6.428E+01 ?(  4.911E+02 2.24E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:50:00 AMPage 15
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193612.An1            
                                                                                 
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       234.        16.     0.009   139.87   4.976E+00   
 AM-241      59.54       336.       -21.    -0.012   122.82  -1.178E+00   
 BA-133      80.99       814.       -25.    -0.014   163.69  -1.169E+00   
 Np-237      86.49       555.       -21.    -0.012   158.27  -2.531E+00   
 EU-155      86.54       478.       -21.    -0.012   145.59  -1.092E+00   
 Gd-153      97.50       270.        16.     0.009   144.62   8.201E-01   
 Np-239      99.50       286.        16.     0.009   148.51   1.637E+00   
 Gd-153     103.20       303.        16.     0.009   151.94   1.125E+00   
 Np-239     103.70       319.        16.     0.009   155.81   1.022E+00   
 EU-155     105.31       422.       -21.    -0.011   143.37  -1.443E+00   
 Np-239     106.13       396.       -20.    -0.011   143.97  -1.299E+00   
 EU-152     121.78       175.       -19.    -0.011   100.71  -9.955E-01   
 EU-154     123.10       184.       -16.    -0.009   126.18  -5.674E-01   
 PA-234     131.29       322.       -21.    -0.012   120.83  -1.790E+00   
 HF-181     133.02       528.       -20.    -0.011   161.00  -7.121E-01   
 CE-144     133.54       549.       -20.    -0.011   163.93  -2.784E+00   
 HF-181     136.30       569.       -20.    -0.011   166.41  -5.319E+00   
 Tc-99m     140.51       279.       -20.    -0.011   120.13  -3.541E-01   
 U-235      143.79       299.       -20.    -0.011   123.76  -2.829E+00   
 CE-141     145.44       208.        17.     0.009   125.82   5.316E-01   
 Ba-140     162.66       165.        17.     0.010   108.40   4.465E+00   
 U-235      163.38       182.         8.     0.005   236.29   2.603E+00   
 CE-139     165.85       218.       -20.    -0.011   106.77  -4.082E-01   
 Cf-251     176.60        92.        -5.    -0.003   386.61  -4.618E-01   
 TH-229     193.51        66.        15.     0.008   106.31   5.929E+00   
 U-235      205.33       103.        -7.    -0.004   286.97  -2.440E+00   
 TH-229     210.85       132.       -20.    -0.011   109.77  -1.247E+01   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:50:00 AMPage 16
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193612.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cf-251     227.00        95.        -8.    -0.005   221.92  -2.589E+00   
 TH-227     235.97       467.        16.     0.009   195.06   2.581E+00   
 EU-152     244.69       524.       -18.    -0.010   182.33  -4.868E+00   
 TH-227     256.24        81.       -13.    -0.007   135.60  -3.855E+00   
 Cd-113m    263.70        85.        -2.    -0.001   655.74  -7.250E+02   
 BI-210M    265.83       102.       -17.    -0.009    89.13  -7.293E-01   
 Hg-203     279.20        69.        13.     0.007    97.76   3.485E-01   
 I-131      284.30        48.         5.     0.003   246.02   1.997E+00   
 TL-210     296.00       438.       -15.    -0.008   201.04  -4.451E-01   
 PA-231     300.07       423.       -15.    -0.008   196.96  -1.449E+01   
 PA-233     300.18       408.       -15.    -0.008   193.48  -5.753E+00   
 PA-231     302.65       393.       -15.    -0.008   189.56  -1.249E+01   
 Ir-192     316.49       465.       -17.    -0.010   176.47  -4.997E-01   
 CR-51      320.08       397.       -16.    -0.009   176.48  -4.081E+00   
 Cf-249     333.44        41.        13.     0.007   103.63   2.094E+00   
 EU-152     344.29       106.        14.     0.008   104.65   1.445E+00   
 HF-181     345.83       152.       -14.    -0.008   128.14  -2.462E+00   
 BA-133     356.00       253.       -13.    -0.007   170.11  -5.884E-01   
 I-131      364.48        48.         6.     0.003   229.73   2.039E-01   
 BA-133     383.84       126.       -14.    -0.008   119.11  -4.417E+00   
 SN-113     391.69       126.        11.     0.006   151.75   4.890E-01   
 AG-108M    433.94        40.        -3.    -0.002   416.78  -1.052E-01   
 PM-146     453.88        40.        -4.    -0.002   313.58  -2.020E-01   
 SB-125     463.37        59.        12.     0.007    91.53   3.964E+00   
 Ir-192     468.06        77.         6.     0.003   208.90   3.931E-01   
 BE-7       477.60       145.       -17.    -0.009   105.10  -5.398E+00   
 HF-181     482.00       161.       -17.    -0.009   110.30  -7.127E-01   
 La-140     487.02       147.        15.     0.008   118.28   1.131E+00   
 RU-103     497.05        48.       -16.    -0.009    90.37  -6.048E-01   
 RH-106     511.86        53.        81.     0.045    16.97   1.450E+01   
 Kr-85      513.98       144.        -8.    -0.004   224.03  -6.428E+01   
 Nd-147     531.00        43.       -15.    -0.008    95.48  -4.158E+00   
 Ba-140     537.26        52.       -16.    -0.009    94.76  -2.460E+00   
 CS-134     569.32        35.        -5.    -0.003   184.34  -1.180E+00   
 PA-234     569.47        45.        -5.    -0.003   201.83  -2.294E+00   
 BI-207     569.70        47.         3.     0.002   310.75   1.261E-01   
 SB-125     600.50       229.        10.     0.005   222.78   2.201E+00   
 SB-124     602.73       239.         7.     0.004   316.79   2.871E-01   
 SB-125     635.89        31.         1.     0.001   793.73   3.731E-01   
 I-131      636.97        42.       -10.    -0.006    94.32  -6.089E+00   
 AG-110M    657.76        72.       -18.    -0.010    69.80  -8.313E-01   
 CS-137     661.66        81.         2.     0.001   585.67   1.117E-01   
 NB-94      702.63        23.         3.     0.001   389.11   1.236E-01   
 SB-124     722.79        73.       -15.    -0.009    83.01  -6.570E+00   
 ZR-95      724.20        66.         4.     0.002   270.11   4.553E-01   
 PM-146     735.72        28.         7.     0.004   164.75   1.460E+00   
 PM-146     747.16        23.        -3.    -0.002   312.25  -4.651E-01   
 ZR-95      756.73        33.       -10.    -0.005   129.48  -8.499E-01   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:50:00 AMPage 17
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193612.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M    763.94        34.        -2.    -0.001   454.73  -3.967E-01   
 NB-95      765.79        54.        -8.    -0.004   140.68  -3.710E-01   
 PA-234M    766.41        41.        12.     0.007    80.50   1.984E+02   
 EU-152     778.92        14.         9.     0.005    90.35   3.559E+00   
 CS-134     795.87        34.        11.     0.006    80.92   6.377E-01   
 CS-134     801.95        73.       -15.    -0.008    86.81  -8.379E+00   
 MN-54      834.85        28.       -12.    -0.007    97.89  -6.169E-01   
 Co-56      846.77        30.       -10.    -0.006   124.50  -5.196E-01   
 NB-94      871.10        12.         5.     0.003   107.70   2.653E-01   
 EU-154     873.23        12.         6.     0.003    97.06   2.380E+00   
 PA-234     880.53        63.       -14.    -0.008    83.88  -1.256E+01   
 PA-234     883.24        77.        -6.    -0.003   214.88  -3.284E+00   
 Y-88       898.04        20.        -4.    -0.002   250.83  -2.313E-01   
 EU-152     964.11        25.         7.     0.004   161.52   2.734E+00   
 EU-154     996.33        41.        -2.    -0.001   546.63  -9.187E-01   
 EU-154    1004.77        23.         9.     0.005    84.52   2.839E+00   
 Co-56     1037.84        32.       -15.    -0.009    87.76  -6.525E+00   
 Cs-136    1048.07        21.        -4.    -0.002   158.21  -3.285E-01   
 RH-106    1050.36        45.       -15.    -0.009    66.84  -5.999E+01   
 BI-207    1063.66         5.         6.     0.004    91.94   5.210E-01   
 Ga-68     1077.40        27.       -10.    -0.005   125.61  -2.121E+01   
 FE-59     1099.25        16.         3.     0.002   308.52   3.335E-01   
 EU-152    1112.07       103.       -16.    -0.009    93.95  -7.370E+00   
 ZN-65     1115.55        87.       -16.    -0.009    86.85  -1.995E+00   
 Sc-46     1120.55        72.        11.     0.006   110.03   7.234E-01   
 CO-60     1173.24        27.        -3.    -0.001   444.41  -1.760E-01   
 Co-56     1238.28        40.        -7.    -0.004   224.92  -6.929E-01   
 NA-22     1274.53        23.        -2.    -0.001   411.34  -1.171E-01   
 FE-59     1291.60        17.         6.     0.003   166.25   9.850E-01   
 TL-210    1313.00         0.         8.     0.004    35.36   2.736E+00   
 CO-60     1332.50        11.         7.     0.004   124.60   4.844E-01   
 AG-110M   1384.30         0.         5.     0.003    44.72   1.541E+00   
 EU-152    1408.00         6.         3.     0.002   205.48   1.083E+00   
 SB-124    1690.98         6.         3.     0.001   242.22   4.919E-01   
 Co-56     1771.35        48.       -11.    -0.006    98.74  -6.224E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -5.3980E+00   -5.3980E+00    1.051E+02%                1.91E+01
 NA-22  #A   -1.1707E-01   -1.1707E-01    4.113E+02%                1.75E+00
 K-40         2.0864E+02    2.0864E+02    5.923E+00%                5.40E+00
 Sc-46  #A    3.6171E-01    3.6171E-01    1.100E+02%                2.46E+00
 CR-51  #A   -4.0813E+00   -4.0814E+00    1.765E+02%                2.42E+01
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:50:00 AMPage 18
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193612.An1            
                                                                                 
 MN-54  #A   -6.1695E-01   -6.1695E-01    9.789E+01%                1.41E+00
 FE-59  #A    6.1579E-01    6.1579E-01    1.662E+02%                2.37E+00
 Co-56  #A   -5.1965E-01   -5.1965E-01    1.245E+02%                1.47E+00
 CO-57  #A   -3.3530E-02   -3.3530E-02    1.027E+03%                1.18E+00
 CO-58  #     1.5686E+00    1.5686E+00    2.304E+01%                8.83E-01
 CO-60  #A    4.8443E-01    4.8443E-01    1.246E+02%                1.34E+00
 ZN-65  #A   -1.9951E+00   -1.9951E+00    8.685E+01%                5.81E+00
 NB-94  #A    1.9517E-01    1.9517E-01    1.077E+02%                1.17E+00
 ZR-95  #A   -8.4991E-01   -8.4991E-01    1.295E+02%                2.58E+00
 NB-95  #A   -3.7105E-01   -3.7105E-01    1.407E+02%                1.79E+00
 RU-103 #A   -6.0478E-01   -6.0478E-01    9.037E+01%                1.35E+00
 RH-106 #A   -1.3937E-01   -1.3937E-01    6.647E+03%                3.17E+01
 AG-108M#A   -1.0520E-01   -1.0520E-01    4.168E+02%                1.13E+00
 AG-110M#A    3.8593E-01    3.8593E-01    4.472E+01%                3.33E+00
 SN-113 #A    4.8904E-01    4.8904E-01    1.517E+02%                2.52E+00
 SB-124 #A    3.5409E-01    3.5409E-01    1.994E+02%                3.09E+00
 SB-125 #A    1.2281E+00    1.2281E+00    9.153E+01%                3.41E+00
 I-131  #A    3.2926E-01    3.2927E-01    1.683E+02%                1.19E+00
 Gd-153 #A    9.4841E-01    9.4841E-01    1.049E+02%                3.99E+00
 Ga-68  #A   -2.1051E+01   -2.1209E+01    1.256E+02%                5.87E+01
 Tc-99m #A   -3.5358E-01   -3.5407E-01    1.201E+02%                1.43E+00
 BA-133 #A   -5.8842E-01   -5.8842E-01    1.701E+02%                3.37E+00
 CS-134 #A    6.3766E-01    6.3766E-01    8.092E+01%                1.73E+00
 CS-137 #A    1.1167E-01    1.1167E-01    5.857E+02%                2.28E+00
 CE-139 #A   -4.0821E-01   -4.0822E-01    1.068E+02%                1.46E+00
 Ba-140 #A   -1.0528E+00   -1.0528E+00    7.199E+01%                5.55E+00
 La-140 #A    3.6514E-01    3.6515E-01    1.183E+02%                6.49E-01
 CE-141 #A    5.3156E-01    5.3157E-01    1.258E+02%                2.25E+00
 CE-144 #A   -2.7840E+00   -2.7840E+00    1.639E+02%                1.53E+01
 PM-144 #     6.9841E-01    6.9841E-01    3.931E+01%                5.82E-01
 EU-152 #A    1.1599E+00    1.1599E+00    5.881E+01%                3.36E+00
 EU-154 #A    8.0470E-01    8.0470E-01    6.008E+01%                2.41E+00
 EU-155 #A   -1.4431E+00   -1.4431E+00    1.434E+02%                6.93E+00
 HF-181 #A   -7.1273E-01   -7.1274E-01    1.103E+02%                2.64E+00
 Ta-182 #A    2.4055E+00    2.4055E+00    8.202E+01%                6.54E+00
 Hg-203 #A    3.4849E-01    3.4849E-01    9.776E+01%                1.15E+00
 TL-208       3.3679E+00    3.3679E+00    1.539E+01%                8.34E-01
 PM-146 #A    2.2525E-01    2.2525E-01    1.648E+02%                1.63E+00
 Y-88   #A    0.0000E+00    0.0000E+00    1.000E+03%                7.04E-01
 Cd-113m#A   -7.2501E+02   -7.2501E+02    6.557E+02%                1.66E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.14E+01
 Cf-251 #A   -4.6178E-01   -4.6178E-01    3.866E+02%                4.68E+00
 Cf-249 #A    3.9847E-01    3.9847E-01    1.036E+02%                2.55E+00
 Sn-126 #     2.4587E+00    2.4587E+00    2.363E+01%                1.71E+00
 PB-210 #     3.5484E+01    3.5484E+01    3.429E+01%                3.02E+01
 PB-212       1.0241E+01    1.0241E+01    8.060E+00%                1.61E+00
 PB-214       1.2007E+01    1.2007E+01    8.267E+00%                1.69E+00
 BI-207 #A    5.2097E-01    5.2097E-01    9.194E+01%                1.11E+00
 BI-212  A   -2.8755E+00   -2.8755E+00    2.875E+02%                2.86E+01
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 5:50:00 AMPage 19
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193612.An1            
                                                                                 
 U-235  #A   -1.1087E+00   -1.1087E+00    1.238E+02%                1.17E+01
 BI-214 #     1.2954E+01    1.2954E+01    8.766E+00%                1.41E+00
 BI-210M#A   -7.2926E-01   -7.2926E-01    8.913E+01%                2.18E+00
 AC-228  A    3.7348E+00    3.7348E+00    5.831E+01%                6.41E+00
 TH-227 #A    1.6325E+00    1.6325E+00    9.189E+01%                1.36E+01
 TH-229 #A    5.9286E+00    5.9286E+00    1.063E+02%                1.63E+01
 TH-234  A    1.0489E+01    1.0489E+01    4.522E+01%                1.44E+01
 PA-231 #A   -1.2489E+01   -1.2489E+01    1.896E+02%                7.95E+01
 PA-233 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.38E+00
 PA-234 #A   -1.7903E+00   -1.7903E+00    1.208E+02%                7.24E+00
 PA-234M#A    5.1569E+01    5.1569E+01    8.050E+01%                2.31E+02
 AM-241 #A   -1.1784E+00   -1.1784E+00    1.228E+02%                4.84E+00
 Np-237 #A   -2.5313E+00   -2.5313E+00    1.583E+02%                1.34E+01
 Ir-192 #A   -1.6678E-01   -1.6679E-01    1.367E+02%                2.96E+00
 Cs-136 #A    8.4455E-03    8.4458E-03    5.428E+03%                1.65E+00
 Np-239 #A   -1.2989E+00   -1.2991E+00    1.440E+02%                6.27E+00
 Nd-147 #A   -4.1579E+00   -4.1580E+00    9.548E+01%                9.49E+00
 TL-210 #A    8.6186E-04    8.6186E-04    5.542E+04%                1.71E+00
 Kr-85  #A   -6.4283E+01   -6.4283E+01    2.240E+02%                4.91E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.1 keV)     2.994E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.1 keV) 2.9937924E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20193752 
-----------------------------------------------------------------------------                      
   Sample Description: 452318_Gamma_160-36453-B-12-B 
             Detector: Detector # 9       
             Batch ID: 452318                 
    Work Order Number: Gamma   
           Lot Number: 160-36453-B-12-B
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2019 06:12       Live Time: 1800   sec
     Acquisition Time: 12/18/2019 06:12:28    Real Time: 1802   sec
        Analysis Time: 12/18/2019 06:42       Dead Time: 0.09   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 9_2019-12-07_1444.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       2.939E+00          101.5     2.984E+00    2.988E+00    1.008E+01
NA-22     -9.441E-01           53.5     5.052E-01    5.074E-01    1.637E+00
K-40       1.870E+02            5.5     1.022E+01    1.400E+01    8.406E+00
Sc-46      2.430E-01          124.2     3.018E-01    3.021E-01    1.350E+00
CR-51      2.952E+00          178.9     5.280E+00    5.283E+00    1.772E+01
MN-54      6.825E-01           44.2     3.018E-01    3.038E-01    6.489E-01
FE-59     -2.149E-01          329.2     7.073E-01    7.074E-01    1.960E+00
Co-56      6.002E-01           51.9     3.118E-01    3.133E-01    4.993E-01
CO-57      2.365E-01           88.0     2.080E-01    2.084E-01    6.953E-01
CO-58     -5.525E-01           80.6     4.453E-01    4.463E-01    1.489E+00
CO-60     -6.173E-01          100.1     6.178E-01    6.186E-01    1.317E+00
ZN-65     -4.945E-01          236.6     1.170E+00    1.170E+00    4.038E+00
NB-94     -5.557E-01           87.6     4.869E-01    4.878E-01    1.647E+00
ZR-95      3.743E-01          204.8     7.665E-01    7.668E-01    1.761E+00
NB-95      4.008E-01           91.7     3.673E-01    3.679E-01    1.240E+00
RU-103    -3.189E-01          124.3     3.964E-01    3.968E-01    9.536E-01
RH-106     0.000E+00         1.#INF     1.721E+00    1.721E+00    2.430E+01
AG-108M    2.829E-01          107.0     3.028E-01    3.032E-01    7.507E-01
AG-110M    2.410E-01          137.5     3.314E-01    3.316E-01    1.790E+00
SN-113     3.327E-01          133.4     4.437E-01    4.440E-01    1.510E+00
SB-124     1.192E+00           25.1     2.998E-01    3.061E-01    2.223E+00
SB-125     1.129E+00           87.4     9.874E-01    9.891E-01    2.138E+00
I-131      2.193E-01          134.7     2.954E-01    2.956E-01    7.473E-01
Gd-153    -1.037E+00          171.3     1.776E+00    1.777E+00    5.912E+00
Ga-68     -1.053E+01          180.3     1.898E+01    1.899E+01    4.228E+01
Tc-99m     0.000E+00         1.#INF     1.181E-01    1.181E-01    1.342E+00
BA-133    -5.276E-01          144.6     7.626E-01    7.631E-01    2.562E+00
CS-134     5.969E-01           66.7     3.979E-01    3.991E-01    1.266E+00
CS-137     4.900E-01           99.4     4.871E-01    4.877E-01    1.642E+00
CE-139    -3.175E-02          862.8     2.740E-01    2.740E-01    1.073E+00
Ba-140    -1.156E+00          150.6     1.741E+00    1.742E+00    3.459E+00
La-140     8.226E-01           30.2     2.480E-01    2.518E-01    4.733E-01
CE-141    -5.060E-01          146.9     7.431E-01    7.436E-01    2.485E+00
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CE-144     5.584E+00           30.4     1.696E+00    1.720E+00    3.751E+00
PM-144    -5.633E-01           84.6     4.764E-01    4.773E-01    1.435E+00
EU-152     4.942E-01           90.3     4.465E-01    4.472E-01    2.465E+00
EU-154     8.709E-01           90.9     7.913E-01    7.926E-01    1.523E+00
EU-155     0.000E+00         1.#INF     6.310E-01    6.311E-01    8.511E+00
HF-181     3.877E-01          108.7     4.213E-01    4.218E-01    1.424E+00
Ta-182     1.758E+00           59.9     1.053E+00    1.057E+00    4.796E+00
Hg-203    -3.841E-01           86.5     3.324E-01    3.331E-01    1.111E+00
TL-208     3.226E+00           13.1     4.221E-01    4.541E-01    7.706E-01
PM-146    -4.029E-02          122.8     4.949E-02    4.953E-02    1.355E+00
Y-88       2.560E-02          496.7     1.272E-01    1.272E-01    1.006E+00
Cd-113m   -5.042E+03           88.5     4.464E+03    4.476E+03    1.493E+04
Cd-109     0.000E+00         1.#INF     1.402E+01    1.402E+01    4.668E+01
Cf-251    -2.395E-02         5482.8     1.313E+00    1.313E+00    3.464E+00
Cf-249     2.348E-01          185.3     4.351E-01    4.352E-01    1.491E+00
Sn-126     3.437E+00          112.7     3.874E+00    3.879E+00    1.294E+01
PB-210    -2.894E+00          242.2     7.010E+00    7.012E+00    3.602E+01
PB-212     1.030E+01            6.7     6.939E-01    9.622E-01    1.261E+00
PB-214     9.975E+00            6.9     6.851E-01    8.591E-01    1.278E+00
BI-207     6.528E-01           88.0     5.744E-01    5.753E-01    1.267E+00
BI-212    -3.274E+00          172.0     5.633E+00    5.636E+00    1.932E+01
U-235      1.484E+00          102.5     1.521E+00    1.523E+00    1.072E+01
BI-214     1.131E+01            8.4     9.467E-01    1.114E+00    1.235E+00
BI-210M    4.667E-01          113.5     5.296E-01    5.304E-01    1.784E+00
AC-228     1.208E+01            9.3     1.122E+00    1.280E+00    1.242E+00
TH-227     6.371E-01          483.2     3.079E+00    3.079E+00    1.013E+01
TH-229     6.035E+00           87.7     5.294E+00    5.316E+00    1.367E+01
TH-234     1.098E+01           29.8     3.273E+00    3.330E+00    1.018E+01
PA-231    -1.407E+01          159.3     2.241E+01    2.243E+01    7.487E+01
PA-233    -1.157E+00          149.6     1.731E+00    1.732E+00    5.784E+00
PA-234     6.057E-01           97.3     5.891E-01    5.899E-01    6.555E+00
PA-234M    3.405E+01           75.8     2.580E+01    2.586E+01    1.659E+02
AM-241    -1.040E+00          102.9     1.070E+00    1.072E+00    3.573E+00
Np-237     0.000E+00         1.#INF     3.805E+00    3.805E+00    1.269E+01
Ir-192    -1.197E-01           90.8     1.087E-01    1.089E-01    2.462E+00
Cs-136     1.700E-02           60.7     1.031E-02    1.036E-02    1.827E+00
Np-239     1.295E+00          175.6     2.275E+00    2.276E+00    7.577E+00
Nd-147     2.243E+00           90.1     2.021E+00    2.025E+00    4.895E+00
TL-210     1.728E-02         2025.2     3.499E-01    3.499E-01    1.247E+00
Kr-85      5.077E+01          173.5     8.808E+01    8.813E+01    3.006E+02
-----------------------------------------------------------------------------
Total      3.697E+02

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:45 AMPage  1
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193752.An1             
                                                                                 
 Sample description                                             
      452318_Gamma_160-36453-B-12-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20193752.An1

 Acquisition information
        Start time:                 12/18/2019 6:12:28 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.09 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N09363993                                                 
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:45 AMPage  2
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193752.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2019 6:12:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2019-12-07_1444.PBC
                                                 12/7/2019 2:44:35 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   25 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1429

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    63.85       24. 112.71   1.02  3.987E-02    63.29   3.810    PBC<MDA TH234 
                                                64.28   9.700  3.437E+00 Sn126 
    75.07      135.  14.32   1.03  4.576E-02
    77.05      200.  11.42   1.03  4.665E-02
    80.99       24. 155.47   1.03  4.830E-02    80.99  34.060    PBC<MDA BA133 
    87.55       43.  40.87   1.04  5.038E-02    87.57  37.500    PBC<MDA Sn126 
                                                88.04   3.790  1.252E+01 Cd109 
    92.68       57.  29.81   1.04  5.156E-02    92.59   5.584  1.098E+01 TH234 
   106.13       28. 175.63   1.05  5.323E-02   106.13  22.700    PBC<MDA Np239 
   122.06       19.  87.95   1.07  5.303E-02   121.78  28.580  7.082E-01 EU152 
                                               122.06  85.600  2.365E-01 CO57  
   133.51       58.  30.37   0.35  5.189E-02   133.54  11.090  5.584E+00 CE144 
   185.72       62.  32.24   1.13  4.403E-02   185.72  54.000  1.441E+00 U235  
   193.51       19. 101.74   1.14  4.287E-02   193.51   4.400    PBC<MDA TH229 
   205.33       18. 102.47   1.15  4.123E-02   205.33   5.010    PBC<MDA U235  
   210.85       15. 142.93   1.15  4.052E-02   210.85   2.990    PBC<MDA TH229 
   227.00       17.  99.48   1.17  3.858E-02   227.00   6.300    PBC<MDA Cf251 
   235.97        7. 483.24   1.18  3.760E-02   235.97  12.300    PBC<MDA TH227 
   238.53      283.   7.74   0.95  3.733E-02   238.63  43.300  9.742E+00 PB212 
   241.91       60.  23.73   1.18  3.697E-02   242.00   7.430  1.222E+01 PB214 
   265.83       15. 113.48   1.20  3.470E-02   265.83  50.000    PBC<MDA BI210M
   277.62       28.  41.32   0.89  3.372E-02   277.28   6.310    PBC<MDA TL208 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:45 AMPage  3
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193752.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   295.13      134.  11.48   0.86  3.231E-02   295.09  19.300  1.195E+01 PB214 
                                               296.00  79.000  2.925E+00 TL210 
   300.11       34.  29.51   1.24  3.195E-02   300.03   3.280  1.782E+01 PB212 
                                               300.07   2.460  2.376E+01 PA231 
                                               300.18   6.200  9.430E+00 PA233 
   320.08       16. 178.87   1.25  3.056E-02   320.08   9.940    PBC<MDA CR51  
   328.76       15. 110.69   1.26  2.999E-02   328.76  20.300    PBC<MDA La140 
   337.72       70.  20.33   1.24  2.940E-02   338.32  12.010  1.096E+01 AC228 
   351.81      181.   8.87   1.01  2.861E-02   351.93  37.600  9.332E+00 PB214 
   364.48        9. 134.72   1.29  2.791E-02   364.48  81.700    PBC<MDA I131  
   383.84       13. 105.16   1.31  2.691E-02   383.84   8.940    PBC<MDA BA133 
   387.46        7. 185.30   1.31  2.671E-02   387.95  66.000    PBC<MDA Cf249 
   391.69       10. 133.36   1.32  2.653E-02   391.69  64.000    PBC<MDA SN113 
   427.88        5. 245.31   1.35  2.491E-02   427.88  29.600    PBC<MDA SB125 
   433.94        8. 148.32   1.35  2.466E-02   433.94  90.480    PBC<MDA AG108M
   463.37       14.  87.44   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   468.06       11.  99.46   1.38  2.335E-02   468.06  51.750    PBC<MDA Ir192 
   477.60       13. 101.54   1.39  2.301E-02   477.60  10.520    PBC<MDA BE7   
   482.00       13. 108.68   1.40  2.286E-02   482.00  80.500    PBC<MDA HF181 
   511.86       85.  13.22   2.67  2.188E-02   511.86  20.000  1.083E+01 RH106 
   513.98        9. 173.50   1.42  2.182E-02   513.98   0.430    PBC<MDA Kr85  
   531.00       11.  90.09   1.44  2.130E-02   531.00  13.000    PBC<MDA Nd147 
   563.24        9. 104.19   1.47  2.040E-02   563.24   8.350    PBC<MDA CS134 
   569.32       11.  66.66   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  3.828E+00 PA234 
                                               569.70  97.740  3.213E-01 BI207 
   569.47        2. 379.60   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  7.472E-01 PA234 
                                               569.70  97.740  6.270E-02 BI207 
   583.06       99.  13.09   0.97  1.989E-02   583.02  84.500  3.288E+00 TL208 
   600.50        7. 289.50   1.50  1.946E-02   600.50  17.860    PBC<MDA SB125 
   602.73        9. 249.65   1.50  1.940E-02   602.73  98.260    PBC<MDA SB124 
   604.71        9. 253.77   1.50  1.936E-02   604.71  97.620    PBC<MDA CS134 
   609.22      176.   8.37   1.15  1.925E-02   609.31  46.090  1.100E+01 BI214 
                                               610.30   5.750  8.830E+01 RU103 
   614.28        9. 260.99   1.51  1.913E-02   614.28  89.850    PBC<MDA AG108M
   618.06        6. 373.82   1.51  1.904E-02   618.06  99.100    PBC<MDA PM144 
   661.66       14.  99.40   1.55  1.810E-02   661.66  85.210    PBC<MDA CS137 
   722.79       32.  25.15   1.60  1.693E-02   722.79  10.810  9.637E+00 SB124 
                                               722.94  90.840  1.147E+00 AG108M
                                               723.36  20.220  5.155E+00 EU154 
   722.94       10. 113.91   1.60  1.693E-02   722.79  10.810  2.920E+00 SB124 
                                               722.94  90.840  3.476E-01 AG108M
                                               723.36  20.220  1.562E+00 EU154 
   723.36        8. 144.50   1.60  1.692E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  2.935E-01 AG108M
                                               723.36  20.220  1.319E+00 EU154 
   747.16        5. 166.31   1.62  1.651E-02   747.16  34.000    PBC<MDA PM146 

                                 (Page 5 of 22)

Page 1047 of 1586



      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:45 AMPage  4
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193752.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   756.73        6. 204.80   1.62  1.635E-02   756.73  54.460    PBC<MDA ZR95  
   765.79       12.  91.65   1.63  1.621E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.361E+02 PA234M
   766.41       11.  75.77   1.63  1.620E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.325E+02 PA234M
   778.92       10. 103.28   1.64  1.600E-02   778.92  12.940    PBC<MDA EU152 
   785.42        8. 104.54   1.65  1.590E-02   785.42   1.280    PBC<MDA BI212 
   795.87       12.  79.35   1.66  1.574E-02   795.87  85.530    PBC<MDA CS134 
   834.85       19.  44.22   1.69  1.517E-02   834.85  99.980  6.825E-01 MN54  
   846.77       12.  51.95   1.70  1.501E-02   846.77  99.935    PBC<MDA Co56  
   860.61        9.  98.68   1.71  1.482E-02   860.56  12.420    PBC<MDA TL208 
   871.10        5. 118.32   1.71  1.468E-02   871.10  99.890    PBC<MDA NB94  
   883.24       10.  97.26   1.72  1.453E-02   883.24   9.600    PBC<MDA PA234 
   898.04        2. 496.66   1.74  1.434E-02   898.04  93.700    PBC<MDA Y88   
   911.28       88.  10.91   0.93  1.418E-02   911.07  29.000  1.190E+01 AC228 
   937.49        2. 496.66   1.77  1.387E-02   937.49  34.360    PBC<MDA AG110M
   964.11        4. 324.04   1.79  1.357E-02   964.11  14.605    PBC<MDA EU152 
   968.98       56.  15.62   1.89  1.352E-02   968.97  17.460  1.316E+01 AC228 
   996.33       10.  90.86   1.81  1.323E-02   996.33  10.600    PBC<MDA EU154 
  1037.84        4. 291.05   1.84  1.281E-02  1037.84  14.130    PBC<MDA Co56  
  1048.07        9.  60.67   1.85  1.271E-02  1048.07  80.000    PBC<MDA Cs136 
  1063.66       11.  87.98   1.86  1.257E-02  1063.66  74.500    PBC<MDA BI207 
  1120.33       13. 105.71   1.90  1.206E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.55       10. 124.17   1.90  1.206E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  4.604E-01 Sc46  
                                              1121.30  34.900  1.320E+00 Ta182 
  1121.45       13.  81.86   1.90  1.205E-02  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  1.747E+00 Ta182 
  1221.41       10.  87.49   1.97  1.126E-02  1221.41  27.000    PBC<MDA Ta182 
  1238.28       10. 142.85   1.98  1.114E-02  1238.28  66.070    PBC<MDA Co56  
  1313.00        9. 112.49   2.03  1.063E-02  1313.00  21.000    PBC<MDA TL210 
  1384.30        4. 137.50   2.08  1.018E-02  1384.30  24.290    PBC<MDA AG110M
  1460.67      350.   5.47   1.86  9.750E-03  1460.83  10.670  1.870E+02 K40   
  1596.21       11.  30.15   2.22  9.069E-03  1596.21  95.400  7.064E-01 La140 
  1763.69       28.  21.18   2.31  8.350E-03  1764.49  15.400  1.224E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.87    74.87       118.       135. 2.941E+03   14.32   1.025  -      sD
   307.79    76.85       161.       200. 4.287E+03   11.42   1.027  -      sD
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:45 AMPage  5
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193752.An1             
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.80    46.54       215.        -6.    -0.003   242.22   0.998s
 TH-227    200.20    50.14       299.       -25.    -0.014    55.68   1.001 
 AM-241    237.77    59.54       308.       -25.    -0.014   102.92   1.010s
 TH-234    252.77    63.29       369.       -13.    -0.007   214.87   1.014 
 Sn-126    256.74    64.28       352.        24.     0.013   112.71   1.015s
 BA-133    323.56    80.99       711.        24.     0.014   155.47   1.031s
 Np-237    345.55    86.49       997.         0.     0.000   180.07   1.036A
 EU-155    345.76    86.54      1229.       -29.    -0.016   171.74   1.036s
 Sn-126    349.87    87.57      1133.        43.     0.024    40.87   1.037D
 Cd-109    351.75    88.04      1152.         0.     0.000   166.08   1.038A
 Nd-147    363.99    91.10      1162.       -29.    -0.016   166.35   1.041s
 TH-234    369.94    92.59       115.        57.     0.032    29.81   1.042D
 AC-228    372.98    93.35      1219.       -30.    -0.017    61.82   1.043s
 Gd-153    389.58    97.50      1247.       -29.    -0.016   171.27   1.047s
 Np-239    397.58    99.50      1277.       -29.    -0.016   172.94   1.049s
 Gd-153    412.37   103.20      1306.       -25.    -0.014   206.84   1.052s
 Np-239    414.37   103.70      1331.         0.     0.000  1000.00   1.053s
 EU-155    420.82   105.31      1331.         0.     0.000  1000.00   1.054s
 Np-239    424.09   106.13      1209.        28.     0.016   175.63   1.055s
 EU-152    486.67   121.78       192.       -22.    -0.012    90.34   1.070s
 CO-57     487.80   122.06       135.        19.     0.011    87.95   1.070 
 EU-154    491.95   123.10       147.        -4.    -0.002   429.94   1.071 
 PA-234    524.72   131.29       538.       -22.    -0.012   147.28   1.079s
 HF-181    531.64   133.02       515.       -18.    -0.010   176.66   1.081s
 CE-144    533.58   133.51        60.        58.     0.032    30.37   0.346s
 HF-181    544.74   136.30       497.         0.     0.000  1000.00   1.084s
 CO-57     545.43   136.47       497.         0.     0.000  1000.00   1.084s
 Tc-99m    561.57   140.51       497.         0.     0.000  1000.00   1.088s
 U-235     574.67   143.79       497.         0.     0.000  1000.00   1.091s
 CE-141    581.29   145.44       511.       -22.    -0.012   146.87   1.092s
 Ba-140    650.15   162.66       228.       -24.    -0.013    78.41   1.108s
 CE-139    662.92   165.85       228.        -2.    -0.001   862.79   1.111s
 U-235     742.37   185.72        95.        62.     0.034    32.24   1.130s
 TH-229    773.52   193.51        88.        19.     0.010   101.74   1.137s
 U-235     820.80   205.33        80.        18.     0.010   102.47   1.148 
 TH-229    842.87   210.85       116.        15.     0.008   142.93   1.153s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:45 AMPage  6
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193752.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cf-251    907.45   227.00        68.        17.     0.009    99.48   1.168s
 TH-227    943.33   235.97       613.         7.     0.004   483.24   1.176s
 PB-212    953.97   238.63        53.       300.     0.166     6.74   1.179D
 PB-214    967.43   242.00        73.        60.     0.034    23.73   1.182D
 EU-152    978.21   244.69       618.       -10.    -0.005   358.90   1.185s
 Cd-113m  1054.23   263.70       132.       -19.    -0.011    88.54   1.202 
 BI-210M  1062.75   265.83       129.        15.     0.008   113.48   1.204s
 TL-208   1109.90   277.62        30.        28.     0.015    41.32   0.887s
 Hg-203   1116.22   279.20       124.       -19.    -0.011    86.53   1.216s
 I-131    1136.61   284.30        56.         0.     0.000  1000.00   1.221s
 PB-214   1179.77   295.09        24.       126.     0.070    10.49   1.231D
 TL-210   1183.41   296.00       739.       -23.    -0.013   168.05   1.231s
 PB-212   1199.52   300.03        32.        34.     0.019    29.51   1.235D
 PA-231   1199.68   300.07       716.       -23.    -0.013   164.93   1.235s
 PA-233   1200.12   300.18       692.       -23.    -0.013   162.29   1.235s
 PA-231   1210.00   302.65       669.       -23.    -0.013   159.31   1.237s
 BA-133   1210.81   302.85       646.       -23.    -0.013   156.55   1.238s
 Ba-140   1218.80   304.85       623.       -23.    -0.013   153.55   1.240s
 BI-210M  1218.99   304.90       600.       -23.    -0.013   150.71   1.240s
 Ir-192   1233.16   308.44       577.       -23.    -0.013   147.45   1.243 
 PA-233   1247.44   312.01       597.       -23.    -0.013   149.60   1.246s
 Ir-192   1265.35   316.49       620.       -23.    -0.013   151.95   1.250s
 CR-51    1279.73   320.08       408.        16.     0.009   178.87   1.253s
 La-140   1314.43   328.76        68.        15.     0.008   110.69   1.261s
 Cf-249   1333.15   333.44       314.       -17.    -0.009   149.18   1.265s
 AC-228   1350.27   337.72        30.        70.     0.039    20.33   1.241 
 Cs-136   1361.66   340.57       297.        -4.    -0.002   569.20   1.272s
 EU-152   1376.53   344.29       293.         0.     0.000  1000.00   1.275s
 HF-181   1382.70   345.83       332.       -18.    -0.010   142.67   1.276 
 PB-214   1406.63   351.81        22.       181.     0.100     8.87   1.012 
 BA-133   1423.37   356.00       284.       -17.    -0.009   144.55   1.285s
 I-131    1457.31   364.48        36.         9.     0.005   134.72   1.293s
 BA-133   1534.73   383.84        85.        13.     0.007   105.16   1.310s
 Cf-249   1551.17   387.95        92.         7.     0.004   185.30   1.314 
 SN-113   1566.12   391.69        87.        10.     0.006   133.36   1.317s
 SB-125   1710.86   427.88        30.         5.     0.003   245.31   1.349s
 AG-108M  1735.10   433.94        35.         8.     0.005   148.32   1.354s
 PM-146   1814.87   453.88        57.        -9.    -0.005   180.81   1.372s
 SB-125   1852.82   463.37        72.        14.     0.008    87.44   1.380 
 Ir-192   1871.59   468.06        52.        11.     0.006    99.46   1.384s
 BE-7     1909.73   477.60        78.        13.     0.007   101.54   1.392s
 HF-181   1927.34   482.00        91.        13.     0.007   108.68   1.396s
 La-140   1947.43   487.02       141.       -16.    -0.009    99.05   1.400s
 RU-103   1987.56   497.05        48.       -12.    -0.006   124.29   1.409s
 RH-106   2046.81   511.86        21.        85.     0.047    13.22   2.672s
 Kr-85    2055.27   513.98       106.         9.     0.005   173.50   1.424s
 Nd-147   2123.35   531.00        22.        11.     0.006    90.09   1.438s
 Ba-140   2148.39   537.26        40.       -11.    -0.006   150.64   1.444s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:45 AMPage  7
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193752.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134   2252.30   563.24        19.         9.     0.005   104.19   1.466s
 CS-134   2276.64   569.32        23.        11.     0.006    66.66   1.471s
 PA-234   2277.24   569.47        35.         2.     0.001   379.60   1.471s
 TL-208   2331.59   583.06        20.        99.     0.055    13.09   0.973s
 SB-125   2401.36   600.50       223.         7.     0.004   289.50   1.497s
 SB-124   2410.29   602.73       249.         9.     0.005   249.65   1.499 
 CS-134   2418.21   604.71       258.         9.     0.005   253.77   1.500s
 BI-214   2436.26   609.22        13.       176.     0.098     8.37   1.149s
 RU-103   2440.56   610.30       267.         9.     0.005   257.28   1.505s
 AG-108M  2456.49   614.28       276.         9.     0.005   260.99   1.508s
 PM-144   2471.62   618.06       286.         6.     0.004   373.82   1.512 
 RH-106   2487.04   621.92       292.         0.     0.000  1000.00   1.515s
 SB-125   2542.94   635.89        28.        -4.    -0.002   180.24   1.526s
 I-131    2547.28   636.97        42.        -9.    -0.005   106.77   1.527s
 AG-110M  2630.43   657.76        76.       -19.    -0.010    70.21   1.544s
 CS-137   2646.03   661.66        85.        14.     0.008    99.40   1.548 
 PM-144   2785.58   696.54        81.       -17.    -0.010    84.58   1.576s
 NB-94    2809.93   702.63       104.       -17.    -0.009    87.62   1.581s
 SB-124   2890.57   722.79        16.        32.     0.018    25.15   1.598s
 AG-108M  2891.17   722.94        55.        10.     0.005   113.91   1.598s
 EU-154   2892.86   723.36        65.         8.     0.005   144.50   1.598s
 ZR-95    2896.22   724.20        73.         0.     0.000  1000.00   1.599s
 BI-212   2908.11   727.17        80.        -8.    -0.004   172.05   1.601s
 PM-146   2942.31   735.72        56.       -20.    -0.011    75.18   1.608s
 PM-146   2988.08   747.16        14.         5.     0.003   166.31   1.617s
 ZR-95    3026.36   756.73        30.         6.     0.003   204.80   1.625s
 AG-110M  3055.23   763.94        40.        -7.    -0.004   133.25   1.631s
 NB-95    3062.61   765.79        51.        12.     0.006    91.65   1.632s
 PA-234M  3065.10   766.41        31.        11.     0.006    75.77   1.633s
 EU-152   3115.14   778.92        20.        10.     0.006   103.28   1.643s
 BI-212   3141.15   785.42        29.         8.     0.004   104.54   1.648s
 CS-134   3182.96   795.87        36.        12.     0.006    79.35   1.656s
 CS-134   3207.29   801.95        48.         0.     0.000  1000.00   1.661s
 CO-58    3242.59   810.78        69.       -15.    -0.009    80.61   1.668s
 La-140   3262.58   815.77        84.       -10.    -0.006   127.51   1.672s
 Cs-136   3273.50   818.50       106.       -10.    -0.006   146.50   1.674 
 MN-54    3338.91   834.85        10.        19.     0.010    44.22   1.687s
 Co-56    3386.61   846.77         5.        12.     0.006    51.95   1.696s
 TL-208   3441.80   860.56        16.         9.     0.005    98.68   1.707s
 NB-94    3483.94   871.10        15.         5.     0.003   118.32   1.715s
 EU-154   3492.47   873.23        30.        -5.    -0.003   152.33   1.717s
 PA-234   3521.68   880.53        53.        -5.    -0.003   198.43   1.722s
 PA-234   3532.53   883.24        45.        10.     0.006    97.26   1.724s
 AG-110M  3538.30   884.68        45.         0.     0.000  1000.00   1.725s
 Y-88     3591.74   898.04        20.         2.     0.001   496.66   1.736s
 AC-228   3644.71   911.28         2.        88.     0.049    10.91   0.931s
 AG-110M  3749.60   937.49        20.         2.     0.001   496.66   1.766s
 PA-234   3783.72   946.02        45.       -18.    -0.010    83.08   1.772s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:45 AMPage  8
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193752.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152   3856.11   964.11        82.         4.     0.002   324.04   1.786s
 AC-228   3875.58   968.98         4.        56.     0.031    15.62   1.894 
 EU-154   3985.03   996.33        32.        10.     0.005    90.86   1.810s
 EU-154   4018.82  1004.77        21.        -2.    -0.001   454.68   1.816s
 Co-56    4151.13  1037.84        21.         4.     0.002   291.05   1.841s
 Cs-136   4192.07  1048.07        11.         9.     0.005    60.67   1.848s
 RH-106   4201.23  1050.36        36.        -6.    -0.004   138.59   1.850s
 BI-207   4254.46  1063.66        16.        11.     0.006    87.98   1.860s
 Ga-68    4309.44  1077.40        27.        -7.    -0.004   180.28   1.870 
 FE-59    4396.88  1099.25        22.        -3.    -0.001   329.16   1.886s
 EU-152   4448.20  1112.07       109.       -15.    -0.008   103.39   1.895s
 ZN-65    4462.09  1115.55        80.        -5.    -0.003   236.64   1.897 
 BI-214   4481.06  1120.29        91.        13.     0.007   105.71   1.901s
 Sc-46    4482.12  1120.55        72.        10.     0.006   124.17   1.901s
 Ta-182   4485.12  1121.30        52.        13.     0.007    81.86   1.901 
 CO-60    4692.96  1173.24        38.       -17.    -0.009    84.19   1.938s
 Ta-182   4756.25  1189.05        28.        -4.    -0.002   292.05   1.949 
 Ta-182   4885.75  1221.41        11.        10.     0.005    87.49   1.972 
 Co-56    4953.27  1238.28        34.        10.     0.005   142.85   1.984s
 NA-22    5098.35  1274.53        40.       -18.    -0.010    53.51   2.008s
 EU-154   5098.39  1274.54        58.        -3.    -0.002   343.38   2.008s
 FE-59    5166.65  1291.60        17.         0.     0.000  1000.00   2.020s
 TL-210   5252.32  1313.00        17.         9.     0.005   112.49   2.034s
 CO-60    5330.37  1332.50        23.       -12.    -0.006   100.08   2.047s
 AG-110M  5537.69  1384.30         6.         4.     0.002   137.50   2.082s
 K-40     5843.40  1460.67         8.       350.     0.195     5.47   1.860 
 La-140   6385.95  1596.21         0.        11.     0.006    30.15   2.215s
 SB-124   6765.35  1690.98        19.       -14.    -0.008    83.55   2.272s
 BI-214   7059.65  1764.49         4.        28.     0.016    21.18   2.314s
 Co-56    7087.11  1771.35        32.         0.     0.000  1000.00   2.318s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   2.9390E+00                                      5.31E+01             
                           477.60 2.939E+00 ?(  1.008E+01 1.02E+02 1.05E+01 G  
 
NA-22    C  -9.4407E-01                                      9.50E+02             
                          1274.53-9.441E-01 ?(  1.637E+00 5.35E+01 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:45 AMPage  9
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193752.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
K-40     N   1.8703E+02                                      4.66E+11             
                          1460.83 1.870E+02  (P 8.406E+00 5.47E+00 1.07E+01 G  
 
Sc-46    F   2.4305E-01                                      8.38E+01             
                           889.28 2.564E-02 &(  1.350E+00 1.48E+03 1.00E+02 G  
                          1120.55 4.604E-01 ?(  1.947E+00 1.24E+02 1.00E+02 G  
 
CR-51    F   2.9521E+00                                      2.77E+01             
                           320.08 2.952E+00 ?(P 1.772E+01 1.79E+02 9.94E+00 G  
 
MN-54    C   6.8246E-01                                      3.12E+02             
                           834.85 6.825E-01 ?(P 6.489E-01 4.42E+01 1.00E+02 G  
 
FE-59    F  -2.1489E-01                                      4.45E+01             
                          1099.25-2.149E-01 ?(P 1.960E+00 3.29E+02 5.65E+01 G  
                          1291.60 0.000E+00 +   2.618E+00 1.00E+03 4.32E+01 G  
 
Co-56    C   6.0016E-01                                      7.73E+01             
                           846.77 4.319E-01 ?(P 4.993E-01 5.19E+01 9.99E+01 G  
                          1238.28 7.423E-01 ?(P 2.261E+00 1.43E+02 6.61E+01 G  
                          1037.84 1.125E+00 &(  7.438E+00 2.91E+02 1.41E+01 G  
                          1771.35 0.000E+00 -   1.253E+01 1.00E+03 1.55E+01  A 
 
CO-57    C   2.3653E-01                                      2.72E+02             
                           122.06 2.365E-01 &(  6.953E-01 8.80E+01 8.56E+01 G  
                           136.47 0.000E+00 -   1.077E+01 1.00E+03 1.07E+01 G  
 
CO-58    C  -5.5247E-01                                      7.09E+01             
                           810.78-5.525E-01 ?(  1.489E+00 8.06E+01 9.95E+01 G  
 
CO-60    F  -6.1733E-01                                      1.93E+03             
                          1332.50-6.173E-01 ?(  1.317E+00 1.00E+02 1.00E+02 G  
                          1173.24-7.971E-01 + P 1.497E+00 8.42E+01 9.99E+01 G  
 
ZN-65    F  -4.9447E-01                                      2.44E+02             
                          1115.55-4.945E-01 ?(  4.038E+00 2.37E+02 5.06E+01 G  
 
NB-94    I  -5.5571E-01                                      7.41E+06             
                           702.63-5.557E-01 ?(P 1.647E+00 8.76E+01 9.79E+01 G  
                           871.10 1.894E-01 +   7.863E-01 1.18E+02 9.99E+01 G  
 
ZR-95    I   3.7427E-01                                      6.40E+01             
                           756.73 3.743E-01 ?(  1.761E+00 2.05E+02 5.45E+01 G  
                           724.20 0.000E+00 -   3.165E+00 1.00E+03 4.42E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:45 AMPage 10
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193752.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NB-95    I   4.0078E-01                                      6.40E+01             
                           765.79 4.008E-01 ?(  1.240E+00 9.17E+01 9.98E+01 G  
 
RU-103   I  -3.1894E-01                                      3.93E+01             
                           497.05-3.189E-01 ?(  9.536E-01 1.24E+02 9.09E+01 G  
                           610.30 4.556E+00 ?   3.966E+01 2.57E+02 5.75E+00 GA 
 
AG-108M  C   2.8295E-01                                      1.53E+05             
                           433.94 2.075E-01 ?(  7.507E-01 1.48E+02 9.05E+01 G  
                           722.94 3.476E-01 ?(  1.349E+00 1.14E+02 9.08E+01 G  
                           614.28 2.936E-01  (  2.592E+00 2.61E+02 8.98E+01 G  
 
AG-110M  F   2.4101E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  1.790E+00 1.00E+03 7.27E+01 G  
                           657.76-6.007E-01 +   1.399E+00 7.02E+01 9.46E+01 G  
                           937.49 2.331E-01 ?(  2.745E+00 4.97E+02 3.44E+01 G  
                          1384.30 9.733E-01 ?(  3.100E+00 1.37E+02 2.43E+01 G  
                           763.94-1.075E+00 &   4.943E+00 1.33E+02 2.23E+01 G  
 
SN-113   F   3.3270E-01                                      1.15E+02             
                           391.69 3.327E-01 ?(  1.510E+00 1.33E+02 6.40E+01 G  
 
SB-124   F   1.1921E+00                                      6.02E+01             
                           602.73 2.630E-01 ?(  2.223E+00 2.50E+02 9.83E+01 G  
                          1690.98-1.840E+00 +   3.094E+00 8.36E+01 4.78E+01 G  
                           722.79 9.637E+00 ?(  6.480E+00 2.51E+01 1.08E+01 G  
 
SB-125   I   1.1293E+00                                      1.01E+03             
                           427.88 3.516E-01 &(  2.138E+00 2.45E+02 2.96E+01 G  
                           600.50 1.177E+00 ?(  1.157E+01 2.89E+02 1.79E+01 G  
                           635.89-1.142E+00 +   7.249E+00 1.80E+02 1.13E+01 G  
                           463.37 3.247E+00 &(  9.531E+00 8.74E+01 1.05E+01 G  
 
I-131    I   2.1929E-01                                      8.02E+00             
                           364.48 2.193E-01 ?(  7.473E-01 1.35E+02 8.17E+01 G  
                           284.30 0.000E+00 -   1.026E+01 1.00E+03 6.14E+00 G  
                           636.97-3.745E+00 +   1.364E+01 1.07E+02 7.17E+00 G  
 
Gd-153   F  -1.0367E+00                                      2.42E+02             
                            97.50-1.037E+00 ?(  5.912E+00 1.71E+02 3.00E+01 G  
                           103.20-1.193E+00 &   8.223E+00 2.07E+02 2.18E+01 G  
 
Ga-68    C  -1.0529E+01                                      4.71E-02             
                          1077.40-1.053E+01 ?(  4.228E+01 1.80E+02 3.30E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:45 AMPage 11
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193752.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BA-133   F  -5.2757E-01                                      3.85E+03             
                           356.00-5.276E-01 ?(  2.562E+00 1.45E+02 6.20E+01 G  
                           302.85-2.212E+00 +   1.157E+01 1.57E+02 1.83E+01 G  
                           383.84 2.975E+00 &   1.057E+01 1.05E+02 8.94E+00 GA 
                            80.99 8.261E-01   P 4.287E+00 1.55E+02 3.41E+01 GA 
 
CS-134   I   5.9686E-01                                      7.54E+02             
                           795.87 4.754E-01 ?(  1.266E+00 7.93E+01 8.55E+01 G  
                           604.71 2.657E-01 &(  2.282E+00 2.54E+02 9.76E+01 G  
                           569.32 2.041E+00 ?(  4.501E+00 6.67E+01 1.54E+01 G  
                           801.95 0.000E+00 -   1.430E+01 1.00E+03 8.69E+00 G  
                           563.24 3.053E+00 ?(P 7.594E+00 1.04E+02 8.35E+00 G  
 
CS-137   I   4.9001E-01                                      1.10E+04             
                           661.66 4.900E-01 ?(  1.642E+00 9.94E+01 8.52E+01 G  
 
CE-139   F  -3.1752E-02                                      1.38E+02             
                           165.85-3.175E-02 ?(P 1.073E+00 8.63E+02 7.99E+01 G  
 
Ba-140   I  -1.1559E+00                                      1.28E+01             
                           537.26-1.156E+00 ?(P 3.459E+00 1.51E+02 2.44E+01 G  
                           162.66-4.522E+00 + P 1.393E+01 7.84E+01 6.22E+00 G  
                           304.85-9.508E+00 +   4.878E+01 1.54E+02 4.29E+00 G  
 
La-140   I   8.2258E-01                                      1.28E+01             
                          1596.21 7.064E-01 ?(  4.733E-01 3.02E+01 9.54E+01 G  
                           487.02-8.742E-01 - P 3.126E+00 9.91E+01 4.55E+01 G  
                           328.76 1.369E+00 ?(  3.754E+00 1.11E+02 2.03E+01 G  
                           815.77-1.621E+00 -   7.026E+00 1.28E+02 2.33E+01 G  
 
CE-141   I  -5.0598E-01                                      3.25E+01             
                           145.44-5.060E-01 ?(  2.485E+00 1.47E+02 4.82E+01 G  
 
CE-144   I   5.5835E+00                                      2.85E+02             
                           133.54 5.584E+00 @(  3.751E+00 3.04E+01 1.11E+01 G  
 
PM-144   C  -5.6331E-01                                      3.63E+02             
                           696.54-5.633E-01 ?(P 1.435E+00 8.46E+01 9.90E+01 G  
                           618.06 1.892E-01 +   2.398E+00 3.74E+02 9.91E+01 G  
 
EU-152   F   4.9419E-01                                      4.94E+03             
                           121.78-8.176E-01 &(  2.465E+00 9.03E+01 2.86E+01 G  
                           344.29 0.000E+00 +   5.953E+00 1.00E+03 2.65E+01 G  
                          1112.07-4.946E+00 +   1.722E+01 1.03E+02 1.36E+01 G  
                           778.92 2.684E+00 ?(  6.320E+00 1.03E+02 1.29E+01 G  
                           964.11 1.121E+00 ?(  1.259E+01 3.24E+02 1.46E+01 G  
                           244.69-1.964E+00 +   2.367E+01 3.59E+02 7.58E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:45 AMPage 12
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193752.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1408.00 1.755E-01 %   4.845E+00 1.19E+03 2.10E+01 GA 
 
EU-154   I   8.7092E-01                                      3.14E+03             
                           123.10-1.033E-01  (  1.523E+00 4.30E+02 4.08E+01 G  
                          1274.54-4.618E-01 +   5.548E+00 3.43E+02 3.52E+01 G  
                           723.36 1.319E+00 ?(  6.534E+00 1.44E+02 2.02E+01 G  
                           873.23-1.648E+00 +   8.767E+00 1.52E+02 1.23E+01 G  
                          1004.77-5.478E-01 &   5.689E+00 4.55E+02 1.80E+01 G  
                           996.33 3.764E+00 ?(  1.160E+01 9.09E+01 1.06E+01 G  
 
HF-181   F   3.8766E-01                                      4.24E+01             
                           482.00 3.877E-01 ?(  1.424E+00 1.09E+02 8.05E+01 G  
                           133.02-4.528E-01 &   2.679E+00 1.77E+02 4.33E+01 G  
                           345.83-2.329E+00 &   1.115E+01 1.43E+02 1.51E+01 G  
                           136.30 0.000E+00 -   1.965E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F   1.7581E+00                                      1.14E+02             
                          1121.30 1.747E+00  (  4.796E+00 8.19E+01 3.49E+01 G  
                          1221.41 1.773E+00  (  3.362E+00 8.75E+01 2.70E+01 G  
                          1189.05-1.292E+00 -   8.202E+00 2.92E+02 1.62E+01 G  
 
Hg-203   F  -3.8414E-01                                      4.66E+01             
                           279.20-3.841E-01 ?(  1.111E+00 8.65E+01 8.15E+01 G  
 
TL-208   N   3.2258E+00                                      6.98E+02             
                           583.02 3.288E+00  (P 7.706E-01 1.31E+01 8.45E+01 G  
                           277.28 7.181E+00 + P 7.426E+00 4.13E+01 6.31E+00 G  
                           860.56 2.802E+00 ?(P 6.443E+00 9.87E+01 1.24E+01 G  
 
PM-146   C  -4.0287E-02                                      2.02E+03             
                           453.88-3.183E-01 ?(P 1.355E+00 1.81E+02 6.50E+01 G  
                           747.16 4.912E-01 ?(P 1.996E+00 1.66E+02 3.40E+01 G  
                           735.72-2.925E+00 + P 5.574E+00 7.52E+01 2.25E+01 G  
 
Y-88     F   2.5602E-02                                      1.07E+02             
                          1836.06-2.832E-02 %(P 1.006E+00 1.47E+03 9.92E+01 G  
                           898.04 8.269E-02 ?(  9.737E-01 4.97E+02 9.37E+01 G  
 
Cd-113m     -5.0420E+03                                      5.33E+03             
                           263.70-5.042E+03  (  1.493E+04 8.85E+01 6.00E-03   K
 
Cf-251   T  -2.3948E-02                                      3.28E+05             
                           176.60-2.395E-02 %(  3.464E+00 5.48E+03 1.70E+01 G  
                           227.00 3.826E+00 ?   9.402E+00 9.95E+01 6.30E+00 GA 
 
Cf-249   T   2.3480E-01                                      1.28E+05             
                           387.95 2.348E-01 ?(  1.491E+00 1.85E+02 6.60E+01 G  
                           333.44-2.054E+00 +   1.029E+01 1.49E+02 1.55E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:45 AMPage 13
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193752.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sn-126       3.4374E+00                                      3.65E+07             
                            87.57 1.269E+00 }   4.692E+00 4.09E+01 3.75E+01 GA 
                            64.28 3.437E+00 ?(  1.294E+01 1.13E+02 9.70E+00 G  
                            86.94 0.000E+00 }   1.997E+01 1.85E+03 9.04E+00 GA 
 
PB-210   N  -2.8941E+00                                      8.14E+03             
                            46.54-2.894E+00 ?(P 3.602E+01 2.42E+02 4.25E+00 G  
 
PB-212   N   1.0303E+01                                      6.98E+02             
                           238.63 1.030E+01  (P 1.261E+00 6.74E+00 4.33E+01 G  
                           300.03 1.782E+01 +   1.550E+01 2.95E+01 3.28E+00 GA 
 
PB-214   N   9.9751E+00                                      5.84E+05             
                           351.93 9.332E+00  (P 1.278E+00 8.87E+00 3.76E+01 G  
                           295.09 1.123E+01  (P 2.273E+00 1.05E+01 1.93E+01 G  
                           242.00 1.222E+01 +   8.578E+00 2.37E+01 7.43E+00 GA 
 
BI-207   C   6.5281E-01                                      1.18E+04             
                          1063.66 6.528E-01 ?(  1.267E+00 8.80E+01 7.45E+01 G  
                           569.70-2.341E-02 &   8.815E-01 1.05E+03 9.77E+01 G  
 
BI-212   N  -3.2741E+00                                      6.98E+02             
                           727.17-3.274E+00  (  1.932E+01 1.72E+02 7.55E+00 G  
                           785.42 2.120E+01 & P 7.592E+01 1.05E+02 1.28E+00 GA 
 
U-235    N   1.4844E+00                                      2.57E+11             
                           143.79 0.000E+00 *(  1.072E+01 1.00E+03 1.10E+01 G  
                           205.33 4.732E+00 ?(P 1.196E+01 1.02E+02 5.01E+00 G  
                           163.38-1.658E-01 %   1.788E+01 3.16E+03 5.08E+00 G  
                           185.72 1.441E+00     1.127E+00 3.22E+01 5.40E+01 GA 
 
BI-214   N   1.1313E+01                                      5.84E+05             
                           609.31 1.100E+01 @(P 1.235E+00 8.37E+00 4.61E+01 G  
                          1120.29 4.040E+00 - P 1.440E+01 1.06E+02 1.51E+01 G  
                          1764.49 1.224E+01 ?(P 5.021E+00 2.12E+01 1.54E+01 G  
 
BI-210M  T   4.6674E-01                                      1.10E+09             
                           265.83 4.667E-01 &(P 1.784E+00 1.13E+02 5.00E+01 G  
                           304.90-1.457E+00 +   7.337E+00 1.51E+02 2.80E+01 G  
 
AC-228   N   1.2082E+01                                      2.10E+03             
                           911.07 1.190E+01  (P 1.242E+00 1.09E+01 2.90E+01 G  
                           968.97 1.316E+01  (P 2.855E+00 1.56E+01 1.75E+01 G  
                           338.32 1.096E+01  (P 4.464E+00 2.03E+01 1.20E+01 G  
                            93.35-5.798E+00 - P 3.196E+01 6.18E+01 5.56E+00 XA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:45 AMPage 14
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193752.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-227   N   6.3713E-01                                      7.95E+03             
                           256.24 2.231E-01 %(  1.013E+01 1.80E+03 7.00E+00 G  
                           235.97 8.728E-01 ?(  1.418E+01 4.83E+02 1.23E+01 G  
                            50.14-5.970E+00 & P 1.994E+01 5.57E+01 8.00E+00 G  
 
TH-229   N   6.0350E+00                                      2.68E+06             
                           193.51 5.462E+00 &(  1.367E+01 1.02E+02 4.40E+00 G  
                           210.85 6.879E+00 ?(  2.426E+01 1.43E+02 2.99E+00 G  
 
TH-234   N   1.0979E+01                                      1.63E+12             
                            92.59 1.098E+01  (P 1.018E+01 2.98E+01 5.58E+00 G  
                            63.29-4.741E+00 -   3.429E+01 2.15E+02 3.81E+00 G  
 
PA-231   N  -1.4069E+01                                      1.20E+07             
                           302.65-1.407E+01 ?(  7.487E+01 1.59E+02 2.88E+00 G  
                           300.07-1.634E+01 +   9.004E+01 1.65E+02 2.46E+00 G  
 
PA-233   C  -1.1572E+00                                      7.82E+08             
                           312.01-1.157E+00 &(  5.784E+00 1.50E+02 3.60E+01 G  
                           300.18-6.487E+00 +   3.516E+01 1.62E+02 6.20E+00 G  
 
PA-234   N   6.0569E-01                                      1.63E+12             
                           131.29-1.331E+00 ?(  6.555E+00 1.47E+02 1.80E+01 G  
                           946.02-5.566E+00 +   1.023E+01 8.31E+01 1.34E+01 G  
                           569.47 7.472E-01 ?(  1.011E+01 3.80E+02 8.20E+00 G  
                           883.24 4.117E+00 ?(  1.358E+01 9.73E+01 9.60E+00 G  
                           880.53-3.392E+00 +   2.336E+01 1.98E+02 6.00E+00 GA 
 
PA-234M  N   3.4054E+01                                      1.63E+12             
                          1001.00-5.150E-01 %(P 1.659E+02 8.56E+03 8.37E-01 G  
                           766.41 1.325E+02 ?(  3.360E+02 7.58E+01 2.94E-01 G  
 
AM-241   T  -1.0398E+00                                      1.58E+05             
                            59.54-1.040E+00 ?(  3.573E+00 1.03E+02 3.59E+01 G  
 
Ir-192   F  -1.1968E-01                                      7.40E+01             
                           316.49-4.849E-01 ?(  2.462E+00 1.52E+02 8.70E+01 G  
                           468.06 4.947E-01 ?(  1.668E+00 9.95E+01 5.18E+01 G  
                           308.44-1.298E+00 +   6.397E+00 1.47E+02 3.18E+01 G  
 
Cs-136   F   1.7000E-02                                      1.30E+01             
                           818.50-3.667E-01 ?(  1.827E+00 1.46E+02 1.00E+02 G  
                          1048.07 4.966E-01 ?(  9.795E-01 6.07E+01 8.00E+01 G  
                           340.57-1.740E-01 &   3.362E+00 5.69E+02 4.69E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:45 AMPage 15
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193752.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Np-239   T   1.2951E+00                                      2.36E+00             
                           103.70 0.000E+00 -   7.534E+00 1.00E+03 2.40E+01 X  
                           106.13 1.295E+00 &(  7.577E+00 1.76E+02 2.27E+01 G  
                            99.50-2.067E+00 &   1.190E+01 1.73E+02 1.50E+01 X  
 
Nd-147       2.2429E+00                                      1.11E+01             
                           531.00 2.243E+00 ?(  4.895E+00 9.01E+01 1.30E+01 G  
                            91.10-1.117E+00 -   6.189E+00 1.66E+02 2.83E+01 G  
 
TL-210   N   1.7278E-02                                      5.84E+05             
                           799.60 1.728E-02 %(  1.247E+00 2.03E+03 9.90E+01 G  
                           296.00-5.026E-01 +   2.821E+00 1.68E+02 7.90E+01 G  
                          1313.00 2.241E+00 ?   5.458E+00 1.12E+02 2.10E+01 GA 
 
Kr-85    I   5.0767E+01                                      3.92E+03             
                           513.98 5.077E+01 ?(  3.006E+02 1.73E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:45 AMPage 16
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193752.An1             
                                                                                 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54       215.        -6.    -0.003   242.22  -2.894E+00  P
 TH-227      50.14       299.       -25.    -0.014    55.68  -5.970E+00  P
 AM-241      59.54       308.       -25.    -0.014   102.92  -1.040E+00   
 BA-133      80.99       711.        24.     0.014   155.47   8.261E-01  P
 EU-155      86.54      1229.       -29.    -0.016   171.74  -1.049E+00   
 Nd-147      91.10      1162.       -29.    -0.016   166.35  -1.117E+00   
 Gd-153      97.50      1247.       -29.    -0.016   171.27  -1.037E+00   
 Np-239      99.50      1277.       -29.    -0.016   172.94  -2.067E+00   
 Gd-153     103.20      1306.       -25.    -0.014   206.84  -1.193E+00   
 Np-239     106.13      1209.        28.     0.016   175.63   1.295E+00   
 EU-152     121.78       192.       -22.    -0.012    90.34  -8.176E-01   
 CO-57      122.06       135.        19.     0.011    87.95   2.365E-01   
 EU-154     123.10       147.        -4.    -0.002   429.94  -1.033E-01   
 PA-234     131.29       538.       -22.    -0.012   147.28  -1.331E+00   
 HF-181     133.02       515.       -18.    -0.010   176.66  -4.528E-01   
 CE-141     145.44       511.       -22.    -0.012   146.87  -5.060E-01   
 Ba-140     162.66       228.       -24.    -0.013    78.41  -4.522E+00  P
 CE-139     165.85       228.        -2.    -0.001   862.79  -3.175E-02  P
 U-235      185.72        95.        62.     0.034    32.24   1.441E+00   
 TH-229     193.51        88.        19.     0.010   101.74   5.462E+00   
 U-235      205.33        80.        18.     0.010   102.47   4.732E+00  P
 TH-229     210.85       116.        15.     0.008   142.93   6.879E+00   
 Cf-251     227.00        68.        17.     0.009    99.48   3.826E+00   
 TH-227     235.97       613.         7.     0.004   483.24   8.728E-01   
 EU-152     244.69       618.       -10.    -0.005   358.90  -1.964E+00   
 Cd-113m    263.70       132.       -19.    -0.011    88.54  -5.042E+03   
 BI-210M    265.83       129.        15.     0.008   113.48   4.667E-01  P
 Hg-203     279.20       124.       -19.    -0.011    86.53  -3.841E-01   
 TL-210     296.00       739.       -23.    -0.013   168.05  -5.026E-01   
 PA-231     300.07       716.       -23.    -0.013   164.93  -1.634E+01   
 PA-233     300.18       692.       -23.    -0.013   162.29  -6.487E+00   
 PA-231     302.65       669.       -23.    -0.013   159.31  -1.407E+01   
 BA-133     302.85       646.       -23.    -0.013   156.55  -2.212E+00   
 Ba-140     304.85       623.       -23.    -0.013   153.55  -9.508E+00   
 BI-210M    304.90       600.       -23.    -0.013   150.71  -1.457E+00   
 Ir-192     308.44       577.       -23.    -0.013   147.45  -1.298E+00   
 PA-233     312.01       597.       -23.    -0.013   149.60  -1.157E+00   
 Ir-192     316.49       620.       -23.    -0.013   151.95  -4.849E-01   
 CR-51      320.08       408.        16.     0.009   178.87   2.952E+00  P
 Cs-136     340.57       297.        -4.    -0.002   569.20  -1.740E-01   
 HF-181     345.83       332.       -18.    -0.010   142.67  -2.329E+00   
 BA-133     356.00       284.       -17.    -0.009   144.55  -5.276E-01   
 I-131      364.48        36.         9.     0.005   134.72   2.193E-01   
 BA-133     383.84        85.        13.     0.007   105.16   2.975E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:45 AMPage 17
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193752.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SN-113     391.69        87.        10.     0.006   133.36   3.327E-01   
 SB-125     427.88        30.         5.     0.003   245.31   3.516E-01   
 AG-108M    433.94        35.         8.     0.005   148.32   2.075E-01   
 PM-146     453.88        57.        -9.    -0.005   180.81  -3.183E-01  P
 SB-125     463.37        72.        14.     0.008    87.44   3.247E+00   
 Ir-192     468.06        52.        11.     0.006    99.46   4.947E-01   
 BE-7       477.60        78.        13.     0.007   101.54   2.939E+00   
 HF-181     482.00        91.        13.     0.007   108.68   3.877E-01   
 RU-103     497.05        48.       -12.    -0.006   124.29  -3.189E-01   
 RH-106     511.86        21.        85.     0.047    13.22   1.083E+01   
 Kr-85      513.98       106.         9.     0.005   173.50   5.077E+01   
 Nd-147     531.00        22.        11.     0.006    90.09   2.243E+00   
 Ba-140     537.26        40.       -11.    -0.006   150.64  -1.156E+00  P
 CS-134     563.24        19.         9.     0.005   104.19   3.053E+00  P
 CS-134     569.32        23.        11.     0.006    66.66   2.041E+00   
 PA-234     569.47        35.         2.     0.001   379.60   7.472E-01   
 SB-125     600.50       223.         7.     0.004   289.50   1.177E+00   
 SB-124     602.73       249.         9.     0.005   249.65   2.630E-01   
 CS-134     604.71       258.         9.     0.005   253.77   2.657E-01   
 RU-103     610.30       267.         9.     0.005   257.28   4.556E+00   
 AG-108M    614.28       276.         9.     0.005   260.99   2.936E-01   
 PM-144     618.06       286.         6.     0.004   373.82   1.892E-01   
 SB-125     635.89        28.        -4.    -0.002   180.24  -1.142E+00   
 I-131      636.97        42.        -9.    -0.005   106.77  -3.745E+00   
 AG-110M    657.76        76.       -19.    -0.010    70.21  -6.007E-01   
 CS-137     661.66        85.        14.     0.008    99.40   4.900E-01   
 PM-144     696.54        81.       -17.    -0.010    84.58  -5.633E-01  P
 NB-94      702.63       104.       -17.    -0.009    87.62  -5.557E-01  P
 SB-124     722.79        16.        32.     0.018    25.15   9.637E+00   
 AG-108M    722.94        55.        10.     0.005   113.91   3.476E-01   
 EU-154     723.36        65.         8.     0.005   144.50   1.319E+00   
 BI-212     727.17        80.        -8.    -0.004   172.05  -3.274E+00   
 PM-146     735.72        56.       -20.    -0.011    75.18  -2.925E+00  P
 PM-146     747.16        14.         5.     0.003   166.31   4.912E-01  P
 ZR-95      756.73        30.         6.     0.003   204.80   3.743E-01   
 AG-110M    763.94        40.        -7.    -0.004   133.25  -1.075E+00   
 NB-95      765.79        51.        12.     0.006    91.65   4.008E-01   
 PA-234M    766.41        31.        11.     0.006    75.77   1.325E+02   
 EU-152     778.92        20.        10.     0.006   103.28   2.684E+00   
 BI-212     785.42        29.         8.     0.004   104.54   2.120E+01  P
 CS-134     795.87        36.        12.     0.006    79.35   4.754E-01   
 CO-58      810.78        69.       -15.    -0.009    80.61  -5.525E-01   
 Cs-136     818.50       106.       -10.    -0.006   146.50  -3.667E-01   
 NB-94      871.10        15.         5.     0.003   118.32   1.894E-01   
 EU-154     873.23        30.        -5.    -0.003   152.33  -1.648E+00   
 PA-234     880.53        53.        -5.    -0.003   198.43  -3.392E+00   
 PA-234     883.24        45.        10.     0.006    97.26   4.117E+00   
 Y-88       898.04        20.         2.     0.001   496.66   8.269E-02   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:45 AMPage 18
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193752.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M    937.49        20.         2.     0.001   496.66   2.331E-01   
 PA-234     946.02        45.       -18.    -0.010    83.08  -5.566E+00   
 EU-152     964.11        82.         4.     0.002   324.04   1.121E+00   
 EU-154     996.33        32.        10.     0.005    90.86   3.764E+00   
 EU-154    1004.77        21.        -2.    -0.001   454.68  -5.478E-01   
 Cs-136    1048.07        11.         9.     0.005    60.67   4.966E-01   
 RH-106    1050.36        36.        -6.    -0.004   138.59  -1.803E+01   
 BI-207    1063.66        16.        11.     0.006    87.98   6.528E-01   
 Ga-68     1077.40        27.        -7.    -0.004   180.28  -1.053E+01   
 FE-59     1099.25        22.        -3.    -0.001   329.16  -2.149E-01  P
 EU-152    1112.07       109.       -15.    -0.008   103.39  -4.946E+00   
 ZN-65     1115.55        80.        -5.    -0.003   236.64  -4.945E-01   
 Sc-46     1120.55        72.        10.     0.006   124.17   4.604E-01   
 Ta-182    1121.30        52.        13.     0.007    81.86   1.747E+00   
 CO-60     1173.24        38.       -17.    -0.009    84.19  -7.971E-01  P
 Ta-182    1189.05        28.        -4.    -0.002   292.05  -1.292E+00   
 Ta-182    1221.41        11.        10.     0.005    87.49   1.773E+00   
 NA-22     1274.53        40.       -18.    -0.010    53.51  -9.441E-01   
 EU-154    1274.54        58.        -3.    -0.002   343.38  -4.618E-01   
 TL-210    1313.00        17.         9.     0.005   112.49   2.241E+00   
 CO-60     1332.50        23.       -12.    -0.006   100.08  -6.173E-01   
 AG-110M   1384.30         6.         4.     0.002   137.50   9.733E-01   
 SB-124    1690.98        19.       -14.    -0.008    83.55  -1.840E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    2.9390E+00    2.9390E+00    1.015E+02%                1.01E+01
 NA-22  #A   -9.4407E-01   -9.4407E-01    5.351E+01%                1.64E+00
 K-40         1.8703E+02    1.8703E+02    5.465E+00%                8.41E+00
 Sc-46  #A    2.4305E-01    2.4305E-01    1.242E+02%                1.35E+00
 CR-51  #A    2.9521E+00    2.9521E+00    1.789E+02%                1.77E+01
 MN-54  #     6.8246E-01    6.8246E-01    4.422E+01%                6.49E-01
 FE-59  #A   -2.1489E-01   -2.1489E-01    3.292E+02%                1.96E+00
 Co-56  #     6.0016E-01    6.0016E-01    5.195E+01%                4.99E-01
 CO-57  #A    2.3653E-01    2.3653E-01    8.795E+01%                6.95E-01
 CO-58  #A   -5.5246E-01   -5.5247E-01    8.061E+01%                1.49E+00
 CO-60  #A   -6.1733E-01   -6.1733E-01    1.001E+02%                1.32E+00
 ZN-65  #A   -4.9447E-01   -4.9447E-01    2.366E+02%                4.04E+00
 NB-94  #A   -5.5571E-01   -5.5571E-01    8.762E+01%                1.65E+00
 ZR-95  #A    3.7427E-01    3.7427E-01    2.048E+02%                1.76E+00
 NB-95  #A    4.0078E-01    4.0078E-01    9.165E+01%                1.24E+00
 RU-103 #A   -3.1894E-01   -3.1894E-01    1.243E+02%                9.54E-01
 RH-106 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.43E+01
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:45 AMPage 19
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193752.An1             
                                                                                 
 AG-108M#A    2.8295E-01    2.8295E-01    1.070E+02%                7.51E-01
 AG-110M#A    2.4101E-01    2.4101E-01    1.375E+02%                1.79E+00
 SN-113 #A    3.3270E-01    3.3270E-01    1.334E+02%                1.51E+00
 SB-124 #A    1.1920E+00    1.1921E+00    2.515E+01%                2.22E+00
 SB-125 #A    1.1293E+00    1.1293E+00    8.744E+01%                2.14E+00
 I-131  #A    2.1929E-01    2.1929E-01    1.347E+02%                7.47E-01
 Gd-153 #A   -1.0367E+00   -1.0367E+00    1.713E+02%                5.91E+00
 Ga-68  #A   -1.0478E+01   -1.0529E+01    1.803E+02%                4.23E+01
 Tc-99m #A    0.0000E+00    0.0000E+00    1.000E+03%                1.34E+00
 BA-133 #A   -5.2757E-01   -5.2757E-01    1.446E+02%                2.56E+00
 CS-134 #A    5.9686E-01    5.9686E-01    6.666E+01%                1.27E+00
 CS-137 #A    4.9001E-01    4.9001E-01    9.940E+01%                1.64E+00
 CE-139 #A   -3.1752E-02   -3.1752E-02    8.628E+02%                1.07E+00
 Ba-140 #A   -1.1559E+00   -1.1559E+00    1.506E+02%                3.46E+00
 La-140 #     8.2256E-01    8.2258E-01    3.015E+01%                4.73E-01
 CE-141 #A   -5.0598E-01   -5.0598E-01    1.469E+02%                2.49E+00
 CE-144 #     5.5835E+00    5.5835E+00    3.037E+01%                3.75E+00
 PM-144 #A   -5.6331E-01   -5.6331E-01    8.458E+01%                1.44E+00
 EU-152 #A    4.9419E-01    4.9419E-01    9.034E+01%                2.47E+00
 EU-154 #A    8.7092E-01    8.7092E-01    9.086E+01%                1.52E+00
 EU-155 #A    0.0000E+00    0.0000E+00    1.000E+03%                8.51E+00
 HF-181 #A    3.8766E-01    3.8766E-01    1.087E+02%                1.42E+00
 Ta-182 #A    1.7581E+00    1.7581E+00    5.991E+01%                4.80E+00
 Hg-203 #A   -3.8414E-01   -3.8414E-01    8.653E+01%                1.11E+00
 TL-208       3.2258E+00    3.2258E+00    1.309E+01%                7.71E-01
 PM-146 #A   -4.0287E-02   -4.0287E-02    1.228E+02%                1.36E+00
 Y-88   #A    2.5602E-02    2.5602E-02    4.967E+02%                1.01E+00
 Cd-113m#A   -5.0420E+03   -5.0420E+03    8.854E+01%                1.49E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.67E+01
 Cf-251 #A   -2.3948E-02   -2.3948E-02    5.483E+03%                3.46E+00
 Cf-249 #A    2.3480E-01    2.3480E-01    1.853E+02%                1.49E+00
 Sn-126 #A    3.4374E+00    3.4374E+00    1.127E+02%                1.29E+01
 PB-210 #A   -2.8941E+00   -2.8941E+00    2.422E+02%                3.60E+01
 PB-212       1.0303E+01    1.0303E+01    6.736E+00%                1.26E+00
 PB-214       9.9751E+00    9.9751E+00    6.868E+00%                1.28E+00
 BI-207 #A    6.5281E-01    6.5281E-01    8.798E+01%                1.27E+00
 BI-212 #A   -3.2741E+00   -3.2741E+00    1.720E+02%                1.93E+01
 U-235  #A    1.4844E+00    1.4844E+00    1.025E+02%                1.07E+01
 BI-214 #     1.1313E+01    1.1313E+01    8.368E+00%                1.23E+00
 BI-210M#A    4.6674E-01    4.6674E-01    1.135E+02%                1.78E+00
 AC-228       1.2082E+01    1.2082E+01    9.286E+00%                1.24E+00
 TH-227 #A    6.3713E-01    6.3713E-01    4.832E+02%                1.01E+01
 TH-229 #A    6.0350E+00    6.0350E+00    8.772E+01%                1.37E+01
 TH-234 #     1.0979E+01    1.0979E+01    2.981E+01%                1.02E+01
 PA-231 #A   -1.4069E+01   -1.4069E+01    1.593E+02%                7.49E+01
 PA-233 #A   -1.1572E+00   -1.1572E+00    1.496E+02%                5.78E+00
 PA-234 #A    6.0569E-01    6.0569E-01    9.726E+01%                6.55E+00
 PA-234M#A    3.4054E+01    3.4054E+01    7.577E+01%                1.66E+02
 AM-241 #A   -1.0398E+00   -1.0398E+00    1.029E+02%                3.57E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:45 AMPage 20
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193752.An1             
                                                                                 
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.27E+01
 Ir-192 #A   -1.1968E-01   -1.1968E-01    9.080E+01%                2.46E+00
 Cs-136 #A    1.6999E-02    1.7000E-02    6.067E+01%                1.83E+00
 Np-239 #A    1.2950E+00    1.2951E+00    1.756E+02%                7.58E+00
 Nd-147 #A    2.2428E+00    2.2429E+00    9.009E+01%                4.89E+00
 TL-210 #A    1.7278E-02    1.7278E-02    2.025E+03%                1.25E+00
 Kr-85  #A    5.0767E+01    5.0767E+01    1.735E+02%                3.01E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.3 keV)     2.505E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.3 keV) 2.5049152E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 12_Gamma_20193613
-----------------------------------------------------------------------------                      
   Sample Description: 452318_Gamma_160-36453-B-13-B 
             Detector: Detector #12       
             Batch ID: 452318                 
    Work Order Number: Gamma   
           Lot Number: 160-36453-B-13-B
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2019 06:12       Live Time: 1800   sec
     Acquisition Time: 12/18/2019 06:13:03    Real Time: 1801   sec
        Analysis Time: 12/18/2019 06:43       Dead Time: 0.08   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCan_108513
  Efficiency Cal Date: 4/20/2018 11:53
      Energy Cal Date: 4/20/2018 11:13                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 12_2019-12-07_1443.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -9.730E-01          404.1     3.932E+00    3.933E+00    1.370E+01
NA-22     -5.385E-01           95.0     5.114E-01    5.121E-01    1.749E+00
K-40       1.962E+02            6.1     1.198E+01    1.555E+01    5.395E+00
Sc-46     -4.933E-01          122.2     6.028E-01    6.033E-01    2.058E+00
CR-51     -2.589E+00          158.1     4.092E+00    4.094E+00    1.390E+01
MN-54      1.200E-01          398.2     4.777E-01    4.777E-01    1.174E+00
FE-59     -3.705E-02         3154.4     1.169E+00    1.169E+00    2.694E+00
Co-56      2.795E-01          231.5     6.471E-01    6.473E-01    1.224E+00
CO-57      0.000E+00         1.#INF     2.312E-01    2.312E-01    1.128E+00
CO-58     -2.530E-01          180.0     4.554E-01    4.556E-01    1.591E+00
CO-60      3.621E-01           96.7     3.501E-01    3.506E-01    1.003E+00
ZN-65      0.000E+00         1.#INF     1.255E-01    1.255E-01    5.232E+00
NB-94     -8.675E-01           91.3     7.917E-01    7.929E-01    1.808E+00
ZR-95     -8.245E-02          349.1     2.878E-01    2.879E-01    2.008E+00
NB-95      5.222E-01           79.8     4.167E-01    4.175E-01    1.400E+00
RU-103     3.492E-01           92.9     3.245E-01    3.249E-01    8.258E-01
RH-106    -2.509E+00          216.3     5.427E+00    5.429E+00    1.330E+01
AG-108M    1.052E-01          324.9     3.418E-01    3.418E-01    8.956E-01
AG-110M    4.056E-01           82.3     3.339E-01    3.345E-01    2.531E+00
SN-113    -5.720E-01          117.8     6.735E-01    6.741E-01    2.278E+00
SB-124    -6.352E-01          164.4     1.044E+00    1.045E+00    3.511E+00
SB-125     1.429E+00           67.2     9.597E-01    9.624E-01    2.902E+00
I-131     -1.647E-01           70.9     1.168E-01    1.171E-01    1.398E+00
Gd-153     9.658E-01          101.5     9.807E-01    9.825E-01    3.924E+00
Ga-68      1.101E+01          187.3     2.061E+01    2.062E+01    4.699E+01
Tc-99m     0.000E+00         1.#INF     1.348E-01    1.348E-01    1.765E+00
BA-133    -3.809E-01          242.6     9.240E-01    9.242E-01    3.134E+00
CS-134    -3.934E-02          107.3     4.220E-02    4.225E-02    1.921E+00
CS-137     4.212E-01           99.6     4.196E-01    4.201E-01    1.434E+00
CE-139     7.143E-02          551.7     3.941E-01    3.941E-01    1.348E+00
Ba-140     1.951E+00           51.1     9.975E-01    1.002E+00    4.045E+00
La-140    -1.232E+00           88.6     1.092E+00    1.094E+00    2.248E+00
CE-141     4.929E-01          188.4     9.287E-01    9.291E-01    3.119E+00
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CE-144     0.000E+00         1.#INF     1.419E+00    1.419E+00    1.361E+01
PM-144     3.644E-01          144.7     5.273E-01    5.276E-01    1.247E+00
EU-152     2.064E+00           70.7     1.459E+00    1.463E+00    3.312E+00
EU-154     2.961E+00           19.2     5.699E-01    5.901E-01    1.931E+00
EU-155     1.826E+00           50.0     9.129E-01    9.181E-01    6.035E+00
HF-181     1.649E-01          216.3     3.567E-01    3.568E-01    1.838E+00
Ta-182    -3.145E+00           92.2     2.900E+00    2.905E+00    9.720E+00
Hg-203     4.069E-01           90.6     3.687E-01    3.693E-01    1.239E+00
TL-208     4.170E+00           14.1     5.896E-01    6.265E-01    9.142E-01
PM-146     8.937E-02          588.2     5.257E-01    5.257E-01    1.382E+00
Y-88       1.124E-01          250.8     2.818E-01    2.819E-01    7.036E-01
Cd-113m   -3.625E+02         1431.8     5.190E+03    5.190E+03    1.804E+04
Cd-109     3.500E+00          387.0     1.355E+01    1.355E+01    4.557E+01
Cf-251     1.451E+00          120.0     1.742E+00    1.743E+00    4.503E+00
Cf-249     3.998E-01          168.7     6.747E-01    6.750E-01    1.916E+00
Sn-126    -4.590E+00          127.8     5.868E+00    5.874E+00    1.961E+01
PB-210     4.859E+01           29.3     1.422E+01    1.454E+01    3.535E+01
PB-212     1.203E+01            7.5     8.984E-01    1.096E+00    1.757E+00
PB-214     1.063E+01            9.6     1.024E+00    1.157E+00    1.535E+00
BI-207    -9.325E-01          126.1     1.176E+00    1.177E+00    2.566E+00
BI-212     6.496E+00          103.0     6.690E+00    6.698E+00    2.271E+01
U-235      1.484E+00          121.8     1.807E+00    1.809E+00    1.404E+01
BI-214     1.154E+01           12.7     1.469E+00    1.582E+00    2.617E+00
BI-210M   -7.293E-02          946.8     6.905E-01    6.905E-01    1.833E+00
AC-228     1.359E+01           16.7     2.270E+00    2.372E+00    3.919E+00
TH-227     5.617E-02          137.6     7.727E-02    7.733E-02    1.297E+01
TH-229     5.568E+00          104.1     5.797E+00    5.804E+00    1.867E+01
TH-234    -7.980E+00           75.3     6.011E+00    6.027E+00    3.147E+01
PA-231    -1.547E+01          170.1     2.630E+01    2.631E+01    8.811E+01
PA-233    -8.305E-02         2719.5     2.259E+00    2.259E+00    7.624E+00
PA-234     2.933E-01          637.9     1.871E+00    1.871E+00    6.371E+00
PA-234M    0.000E+00         1.#INF     3.133E+01    3.133E+01    1.886E+02
AM-241    -5.493E-02         2854.8     1.568E+00    1.568E+00    5.313E+00
Np-237     7.924E+00           29.1     2.308E+00    2.350E+00    5.805E+00
Ir-192    -4.740E-01          153.9     7.296E-01    7.300E-01    2.451E+00
Cs-136     9.158E-02          209.6     1.920E-01    1.921E-01    1.710E+00
Np-239     1.040E+00          151.9     1.580E+00    1.581E+00    5.312E+00
Nd-147    -1.326E+00          208.8     2.769E+00    2.770E+00    6.934E+00
TL-210     4.615E-01           96.9     4.470E-01    4.478E-01    1.521E+00
Kr-85      1.084E+02          105.7     1.145E+02    1.147E+02    3.869E+02
-----------------------------------------------------------------------------
Total      4.604E+02

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:43:10 AMPage  1
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193613.An1            
                                                                                 
 Sample description                                             
      452318_Gamma_160-36453-B-13-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20193613.An1

 Acquisition information
        Start time:                 12/18/2019 6:13:03 AM
        Live time:               1800
        Real time:               1801
        Dead time:                  0.08 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCan_108513                                               
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 11:13:27 AM
             Zero offset:           0.059 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.735E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 11:53:09 AM
             Type:                  Polynomial
             Uncertainty:           1.020 %
             Coefficients:         -0.363508  -4.707999   0.462125
                                   -0.051256   0.002384  -0.000043

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.13keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:43:10 AMPage  2
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193613.An1            
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2019 6:12:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2019-12-07_1443.PBC
                                                 12/7/2019 2:43:53 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   17 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1461

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.59       67.  29.27   0.74  1.806E-02    46.54   4.250  4.859E+01 PB210 
    63.46       45.  44.44   0.59  2.984E-02    63.29   3.810    PBC<MDA TH234 
                                                64.28   9.700  8.641E+00 Sn126 
    67.62       45.  32.72   0.57  3.130E-02
    74.78      136.  14.75   0.88  3.331E-02
    77.12      153.  13.36   0.88  3.386E-02
    86.54       61.  49.98   0.89  3.560E-02    86.49  13.100  7.238E+00 Np237 
                                                86.54  30.700  3.088E+00 EU155 
                                                86.94   9.040  1.047E+01 Sn126 
    86.94       20. 157.57   0.89  3.566E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.021E+00 EU155 
                                                86.94   9.040  3.463E+00 Sn126 
    86.98       66.  29.13   1.04  3.559E-02    86.49  13.100  7.924E+00 Np237 
                                                86.54  30.700  3.380E+00 EU155 
                                                86.94   9.040  1.146E+01 Sn126 
    87.57       20. 160.56   0.89  3.575E-02    87.57  37.500    PBC<MDA Sn126 
    88.04        9. 387.03   0.89  3.582E-02    88.04   3.790    PBC<MDA Cd109 
    93.47       20. 168.26   0.90  3.645E-02    93.35   5.561    PBC<MDA AC228 
    97.50       17. 139.82   0.90  3.683E-02    97.50  30.000    PBC<MDA Gd153 
    99.50       17. 143.78   0.91  3.697E-02    99.50  15.000    PBC<MDA Np239 
   103.20       17. 147.29   0.91  3.717E-02   103.20  21.800    PBC<MDA Gd153 
   103.70        7. 374.12   0.91  3.720E-02   103.70  24.000    PBC<MDA Np239 
   106.13       16. 151.89   0.91  3.729E-02   106.13  22.700    PBC<MDA Np239 
   123.10       16.  95.48   0.93  3.721E-02   123.10  40.790    PBC<MDA EU154 
   131.29        4. 637.92   0.94  3.683E-02   131.29  18.000    PBC<MDA PA234 
   133.02       14. 216.28   0.94  3.673E-02   133.02  43.300    PBC<MDA HF181 
   145.44       15. 188.42   0.95  3.586E-02   145.44  48.200    PBC<MDA CE141 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:43:10 AMPage  3
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193613.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   162.66       32.  51.14   0.97  3.435E-02   162.66   6.220    PBC<MDA Ba140 
   163.38       15. 121.76   0.97  3.428E-02   163.38   5.080    PBC<MDA U235  
   165.85        3. 551.74   0.97  3.405E-02   165.85  79.900    PBC<MDA CE139 
   176.60       15. 120.01   0.98  3.303E-02   176.60  17.000    PBC<MDA Cf251 
   186.08       70.  22.05   0.35  3.211E-02   185.72  54.000    PBC<MDA U235  
   193.51        5. 353.84   1.00  3.140E-02   193.51   4.400    PBC<MDA TH229 
   210.85       17. 104.10   1.02  2.980E-02   210.85   2.990    PBC<MDA TH229 
   227.00        3. 647.17   1.03  2.839E-02   227.00   6.300    PBC<MDA Cf251 
   235.97       13. 234.19   1.04  2.764E-02   235.97  12.300    PBC<MDA TH227 
   238.54      250.   9.00   0.90  2.744E-02   238.63  43.300  1.169E+01 PB212 
   241.98       51.  24.43   1.05  2.716E-02   242.00   7.430  1.395E+01 PB214 
   244.69       15. 207.66   1.05  2.695E-02   244.69   7.580    PBC<MDA EU152 
   279.20       15.  90.59   1.09  2.449E-02   279.20  81.460    PBC<MDA Hg203 
   295.09       84.  17.51   0.97  2.350E-02   295.09  19.300  1.033E+01 PB214 
                                               296.00  79.000  2.529E+00 TL210 
   328.76        5. 252.19   1.13  2.165E-02   328.76  20.300    PBC<MDA La140 
   333.44        5. 280.71   1.14  2.142E-02   333.44  15.510    PBC<MDA Cf249 
   338.30       11. 146.87   1.14  2.118E-02   338.32  12.010    PBC<MDA AC228 
   340.57        8. 209.64   1.15  2.108E-02   340.57  46.900    PBC<MDA Cs136 
   351.71      140.  10.58   1.13  2.056E-02   351.93  37.600  1.008E+01 PB214 
   383.84       11. 108.86   1.19  1.923E-02   383.84   8.940    PBC<MDA BA133 
   388.00        7. 187.35   1.19  1.907E-02   387.95  66.000    PBC<MDA Cf249 
   427.88        4. 263.79   1.23  1.770E-02   427.88  29.600    PBC<MDA SB125 
   433.94        3. 324.89   1.24  1.751E-02   433.94  90.480    PBC<MDA AG108M
   463.37        6. 183.68   1.27  1.666E-02   463.37  10.470    PBC<MDA SB125 
   487.02       11. 108.20   1.29  1.604E-02   487.02  45.500    PBC<MDA La140 
   497.05        9.  92.92   1.30  1.580E-02   497.05  90.900    PBC<MDA RU103 
   511.86       31.  44.77   2.56  1.546E-02   511.86  20.000    PBC<MDA RH106 
   513.98       13. 105.69   1.31  1.541E-02   513.98   0.430    PBC<MDA Kr85  
   537.26        2. 525.20   1.34  1.491E-02   537.26  24.390    PBC<MDA Ba140 
   569.32        6. 126.93   1.37  1.428E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  2.847E+00 PA234 
                                               569.70  97.740  2.389E-01 BI207 
   569.70        6. 139.33   1.37  1.427E-02   569.32  15.380  1.433E+00 CS134 
                                               569.47   8.200  2.689E+00 PA234 
                                               569.70  97.740  2.257E-01 BI207 
   583.03       89.  14.14   2.00  1.403E-02   583.02  84.500  4.170E+00 TL208 
   609.11      131.  12.73   1.51  1.358E-02   609.31  46.090  1.162E+01 BI214 
   610.30        6. 405.48   1.41  1.357E-02   610.30   5.750    PBC<MDA RU103 
   635.89       10.  67.15   1.43  1.317E-02   635.89  11.310    PBC<MDA SB125 
   636.97        8. 101.21   1.43  1.315E-02   636.97   7.170    PBC<MDA I131  
   657.76        9.  82.31   1.45  1.284E-02   657.76  94.640    PBC<MDA AG110M
   661.66        8.  99.62   1.45  1.279E-02   661.66  85.210    PBC<MDA CS137 
   696.54        8. 144.70   1.49  1.232E-02   696.54  99.000    PBC<MDA PM144 
   724.20        1. 953.94   1.51  1.198E-02   724.20  44.150    PBC<MDA ZR95  
   726.93       11. 102.99   1.52  1.194E-02   727.17   7.550    PBC<MDA BI212 
   735.72        2. 619.68   1.52  1.184E-02   735.72  22.500    PBC<MDA PM146 
   765.79       11.  79.79   1.55  1.150E-02   765.79  99.790    PBC<MDA NB95  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:43:10 AMPage  4
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193613.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               766.41   0.294  1.774E+02 PA234M
   787.51        5. 224.40   1.57  1.129E-02   785.42   1.280    PBC<MDA BI212 
   799.60        9.  96.86   1.58  1.115E-02   799.60  98.960    PBC<MDA TL210 
   834.85        2. 398.21   1.61  1.081E-02   834.85  99.980    PBC<MDA MN54  
   846.77        1. 988.26   1.63  1.070E-02   846.77  99.935    PBC<MDA Co56  
   860.50        2. 496.66   1.64  1.057E-02   860.56  12.420    PBC<MDA TL208 
   873.23        1. 900.04   1.65  1.046E-02   873.23  12.270    PBC<MDA EU154 
   880.53        4. 234.52   1.66  1.040E-02   880.53   6.000    PBC<MDA PA234 
   898.04        4. 250.83   1.67  1.025E-02   898.04  93.700    PBC<MDA Y88   
   911.07       72.  16.70   1.68  1.015E-02   911.07  29.000  1.359E+01 AC228 
   964.11       15.  70.68   1.73  9.739E-03   964.11  14.605    PBC<MDA EU152 
   969.24       12.  89.57   1.74  9.703E-03   968.97  17.460    PBC<MDA AC228 
   996.33       27.  19.25   1.76  9.508E-03   996.33  10.600  1.488E+01 EU154 
  1077.40        5. 187.26   1.83  8.978E-03  1077.40   3.300    PBC<MDA Ga68  
  1119.70       42.  20.20   1.85  8.722E-03  1120.29  15.100  1.772E+01 BI214 
                                              1120.55  99.987  2.676E+00 Sc46  
  1173.24        4. 232.74   1.92  8.426E-03  1173.24  99.900    PBC<MDA CO60  
  1238.28        6. 231.54   1.97  8.090E-03  1238.28  66.070    PBC<MDA Co56  
  1313.00        8.  35.36   2.04  7.735E-03  1313.00  21.000  2.736E+00 TL210 
  1332.50        6.  96.69   2.05  7.647E-03  1332.50  99.980    PBC<MDA CO60  
  1384.30        5. 113.28   2.10  7.423E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00        8.  35.36   2.12  7.324E-03  1408.00  21.005  2.889E+00 EU152 
  1460.76      268.   6.11   1.63  7.112E-03  1460.83  10.670  1.962E+02 K40   
  1690.98        1. 945.38   2.35  6.302E-03  1690.98  47.790    PBC<MDA SB124 
  1764.39       19.  22.94   2.40  6.075E-03  1764.49  15.400  1.128E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   253.42    63.46        93.        70. 2.335E+03   28.01   0.594  -      sM
   270.06    67.62        63.        45. 1.427E+03   32.72   0.574  -      sM
   298.67    74.77       134.       136. 4.095E+03   14.75   0.880  -      sD
   308.05    77.11       133.       153. 4.530E+03   13.36   0.883  -      sD
   743.64   186.08        45.        70. 2.169E+03   22.05   0.346  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:43:10 AMPage  5
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193613.An1            
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.97    46.59        98.        67.     0.037    29.27   0.738s
 TH-227    200.18    50.14       346.       -19.    -0.011   140.18   0.855s
 TH-234    252.74    63.29       271.       -46.    -0.025    45.95   0.868s
 Sn-126    256.71    64.28       465.       -24.    -0.013   127.84   0.869 
 BA-133    323.50    80.99       177.        -7.    -0.004   356.90   0.887 
 Np-237    347.45    86.98        98.        66.     0.037    29.13   1.041s
 EU-155    345.70    86.54       430.        61.     0.034    49.98   0.892s
 Sn-126    347.29    86.94       491.        20.     0.011   157.57   0.892 
 Sn-126    349.81    87.57       511.        20.     0.011   160.56   0.893 
 Cd-109    351.68    88.04       543.         9.     0.005   387.03   0.894s
 Nd-147    363.92    91.10       552.         0.     0.000  1000.00   0.897s
 TH-234    369.87    92.59       581.       -29.    -0.016    75.33   0.898s
 AC-228    372.91    93.35       528.        20.     0.011   168.26   0.899 
 Gd-153    389.50    97.50       261.        17.     0.009   139.82   0.903s
 Np-239    397.50    99.50       278.        17.     0.009   143.78   0.905s
 Gd-153    412.29   103.20       295.        17.     0.009   147.29   0.909s
 Np-239    414.29   103.70       311.         7.     0.004   374.12   0.909s
 EU-155    420.73   105.31       318.         0.     0.000  1000.00   0.911s
 Np-239    424.00   106.13       282.        16.     0.009   151.89   0.912s
 EU-152    486.56   121.78       170.        -7.    -0.004   266.11   0.928s
 CO-57     487.69   122.06       177.         0.     0.000  1000.00   0.928s
 EU-154    491.84   123.10       115.        16.     0.009    95.48   0.929 
 PA-234    524.60   131.29       248.         4.     0.002   637.92   0.938 
 HF-181    531.51   133.02       420.        14.     0.007   216.28   0.939s
 CE-144    533.57   133.54       433.         0.     0.000  1000.00   0.940s
 HF-181    544.61   136.30       433.         0.     0.000  1000.00   0.943s
 CO-57     545.30   136.47       433.         0.     0.000  1000.00   0.943s
 Tc-99m    561.44   140.51       433.         0.     0.000  1000.00   0.947s
 U-235     574.53   143.79       433.         0.     0.000  1000.00   0.950s
 CE-141    581.15   145.44       410.        15.     0.009   188.42   0.952s
 Ba-140    649.99   162.66       120.        32.     0.018    51.14   0.969s
 U-235     652.87   163.38       153.        15.     0.008   121.76   0.970s
 CE-139    662.76   165.85       185.         3.     0.002   551.74   0.973 
 Cf-251    705.72   176.60        84.        15.     0.008   120.01   0.983 
 U-235     742.18   185.72       179.       -31.    -0.017    72.78   0.992s
 TH-229    773.32   193.51        88.         5.     0.003   353.84   1.000s
 U-235     820.59   205.33        92.       -15.    -0.008   124.89   1.012s
 TH-229    842.65   210.85        88.        17.     0.010   104.10   1.018s
 Cf-251    907.22   227.00        84.         3.     0.001   647.17   1.034s
 TH-227    943.09   235.97       426.        13.     0.007   234.19   1.043 
 PB-212    953.73   238.63        56.       257.     0.143     7.47   1.045D
 PB-214    967.18   242.00        51.        51.     0.028    24.43   1.049D
 EU-152    977.96   244.69       482.        15.     0.008   207.66   1.051 
 TH-227   1024.13   256.24        73.       -11.    -0.006   144.45   1.063s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:43:10 AMPage  6
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193613.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-210M  1062.48   265.83        71.        -2.    -0.001   946.79   1.072s
 TL-208   1108.27   277.28       101.        -5.    -0.003   270.42   1.084s
 Hg-203   1115.93   279.20        80.        15.     0.008    90.59   1.086 
 I-131    1136.32   284.30        59.        -4.    -0.002   394.28   1.091s
 PB-214   1179.46   295.09        38.        84.     0.047    17.51   0.968 
 TL-210   1183.11   296.00       593.       -18.    -0.010   188.87   1.102s
 PB-212   1199.22   300.03       540.         0.     0.000  1000.00   1.106D
 PA-231   1199.38   300.07       575.       -18.    -0.010   185.30   1.106 
 PA-233   1199.82   300.18       521.       -18.    -0.010   176.59   1.107 
 PA-231   1209.70   302.65       485.       -18.    -0.010   170.05   1.109s
 BA-133   1210.50   302.85       469.       -18.    -0.010   167.28   1.109s
 Ba-140   1218.49   304.85       488.       -19.    -0.010   170.22   1.111s
 BI-210M  1218.68   304.90       506.       -19.    -0.010   173.32   1.111s
 Ir-192   1232.85   308.44       525.       -19.    -0.010   175.87   1.115s
 Ir-192   1265.04   316.49       316.       -17.    -0.009   153.90   1.123s
 CR-51    1279.41   320.08       126.       -10.    -0.006   158.09   1.126s
 La-140   1314.10   328.76        44.         5.     0.003   252.19   1.135s
 Cf-249   1332.81   333.44        96.         5.     0.003   280.71   1.139 
 AC-228   1352.33   338.32       125.        11.     0.006   146.87   1.144 
 Cs-136   1361.32   340.57       125.         8.     0.004   209.64   1.146s
 EU-152   1376.18   344.29       133.         0.     0.000  1000.00   1.150s
 HF-181   1382.35   345.83       172.       -16.    -0.009   114.97   1.151s
 PB-214   1405.89   351.71        16.       150.     0.083     9.63   1.133s
 BA-133   1423.02   356.00       217.        -9.    -0.005   242.58   1.162s
 I-131    1456.95   364.48        68.       -17.    -0.009    99.36   1.170s
 BA-133   1534.35   383.84        65.        11.     0.006   108.86   1.189s
 Cf-249   1550.79   387.95        76.         7.     0.004   187.35   1.193s
 SN-113   1565.74   391.69       102.       -12.    -0.007   117.75   1.196s
 SB-125   1710.45   427.88        28.         4.     0.002   263.79   1.232s
 AG-108M  1734.69   433.94        24.         3.     0.002   324.89   1.238s
 PM-146   1814.45   453.88        28.         0.     0.000  1000.00   1.257s
 SB-125   1852.39   463.37        51.         6.     0.003   183.68   1.266s
 Ir-192   1871.16   468.06        92.       -15.    -0.008    92.13   1.271s
 BE-7     1909.29   477.60        72.        -3.    -0.002   404.15   1.280s
 HF-181   1926.90   482.00        75.         0.     0.000  1000.00   1.284s
 La-140   1946.98   487.02        65.        11.     0.006   108.20   1.289s
 RU-103   1987.11   497.05        16.         9.     0.005    92.92   1.298s
 RH-106   2046.35   511.86        80.        31.     0.017    44.77   2.563s
 Kr-85    2054.81   513.98        87.        13.     0.007   105.69   1.315s
 Nd-147   2122.88   531.00        22.        -5.    -0.003   208.80   1.331s
 Ba-140   2147.92   537.26        26.         2.     0.001   525.20   1.337s
 CS-134   2251.82   563.24        26.        -4.    -0.002   264.97   1.362s
 CS-134   2276.15   569.32        26.         6.     0.003   126.93   1.367s
 PA-234   2276.75   569.47        33.        -1.    -0.001   818.54   1.368 
 BI-207   2277.68   569.70        28.         6.     0.003   139.33   1.368 
 TL-208   2331.00   583.03        13.        89.     0.049    14.14   2.003s
 SB-125   2400.87   600.50       327.       -15.    -0.009   168.52   1.397s
 SB-124   2409.79   602.73       312.       -15.    -0.009   164.37   1.399s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:43:10 AMPage  7
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193613.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134   2417.71   604.71       297.       -15.    -0.009   160.15   1.401s
 BI-214   2435.29   609.11        33.       131.     0.073    12.73   1.511 
 RU-103   2440.06   610.30       259.         6.     0.003   405.48   1.406s
 RH-106   2486.54   621.92        39.        -6.    -0.003   216.35   1.417s
 SB-125   2542.43   635.89        17.        10.     0.006    67.15   1.430s
 I-131    2546.77   636.97        25.         8.     0.004   101.21   1.432s
 AG-110M  2629.92   657.76        22.         9.     0.005    82.31   1.451s
 CS-137   2645.51   661.66        30.         8.     0.005    99.62   1.455s
 PM-144   2785.05   696.54        28.         8.     0.004   144.70   1.487s
 NB-94    2809.41   702.63        61.       -19.    -0.010    91.26   1.493s
 SB-124   2890.04   722.79        66.       -13.    -0.007    93.48   1.512s
 AG-108M  2890.65   722.94        53.       -11.    -0.006    97.39   1.512s
 EU-154   2892.34   723.36        46.         0.     0.000  1000.00   1.512s
 ZR-95    2895.69   724.20        45.         1.     0.001   953.94   1.513s
 BI-212   2907.58   727.17        54.        11.     0.006   102.99   1.516s
 PM-146   2941.78   735.72        23.         2.     0.001   619.68   1.524s
 ZR-95    3025.83   756.73        19.        -3.    -0.001   349.11   1.543s
 AG-110M  3054.69   763.94        47.        -8.    -0.004   131.09   1.550s
 NB-95    3062.08   765.79        32.        11.     0.006    79.79   1.552s
 EU-152   3114.61   778.92        42.       -16.    -0.009    87.83   1.564s
 BI-212   3140.62   785.42        23.         5.     0.003   224.40   1.570 
 CS-134   3182.43   795.87        42.        -6.    -0.003   172.97   1.579s
 TL-210   3197.35   799.60        35.         9.     0.005    96.86   1.583s
 CS-134   3206.76   801.95        48.       -10.    -0.005   104.45   1.585s
 CO-58    3242.06   810.78        38.        -5.    -0.003   180.00   1.593s
 La-140   3262.05   815.77        43.         0.     0.000  1000.00   1.598s
 Cs-136   3272.97   818.50        44.        -1.    -0.001   711.51   1.600s
 MN-54    3338.38   834.85        19.         2.     0.001   398.21   1.615s
 Co-56    3386.08   846.77        20.         1.     0.001   988.26   1.626s
 TL-208   3441.27   860.56        20.         2.     0.001   496.66   1.638s
 NB-94    3483.41   871.10        42.       -15.    -0.008    65.68   1.648s
 EU-154   3491.95   873.23        54.         1.     0.001   900.04   1.650s
 PA-234   3521.16   880.53        42.         4.     0.002   234.52   1.657s
 PA-234   3532.00   883.24        46.         0.     0.000  1000.00   1.659s
 AG-110M  3537.78   884.68        46.         0.     0.000  1000.00   1.660s
 Sc-46    3556.17   889.28        58.        -9.    -0.005   122.21   1.664s
 Y-88     3591.22   898.04        20.         4.     0.002   250.83   1.672s
 AC-228   3643.36   911.07        15.        72.     0.040    16.70   1.684 
 AG-110M  3749.09   937.49        35.       -15.    -0.008    90.47   1.708s
 PA-234   3783.21   946.02        35.       -15.    -0.008    90.47   1.716s
 EU-152   3855.60   964.11        47.        15.     0.008    70.68   1.732s
 AC-228   3875.05   968.97        56.        12.     0.007    89.57   1.736 
 EU-154   3984.54   996.33         0.        27.     0.015    19.25   1.761s
 PA-234M  4003.22  1001.00        27.         0.     0.000  1000.00   1.765s
 EU-154   4018.33  1004.77        48.        -9.    -0.005   117.65   1.768s
 Co-56    4150.66  1037.84        27.        -5.    -0.003   255.75   1.798s
 Cs-136   4191.60  1048.07        19.        -2.    -0.001   316.23   1.807s
 RH-106   4200.76  1050.36        29.        -6.    -0.004   127.30   1.809s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:43:10 AMPage  8
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193613.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-207   4253.99  1063.66        37.       -11.    -0.006   126.09   1.820s
 Ga-68    4308.98  1077.40        16.         5.     0.003   187.26   1.833s
 EU-152   4447.76  1112.07        75.        -5.    -0.003   249.00   1.863s
 ZN-65    4461.66  1115.55        70.         0.     0.000  1000.00   1.866s
 BI-214   4478.28  1119.70         5.        42.     0.023    20.20   1.845 
 Sc-46    4481.68  1120.55        70.         0.     0.000  1000.00   1.870 
 Ta-182   4484.69  1121.30       118.       -17.    -0.010    92.23   1.871 
 CO-60    4692.57  1173.24        16.         4.     0.002   232.74   1.916s
 Ta-182   4755.86  1189.05        27.        -7.    -0.004   180.28   1.930s
 Ta-182   4885.39  1221.41        34.       -10.    -0.006   140.36   1.957s
 Co-56    4952.92  1238.28        34.         6.     0.003   231.54   1.972s
 NA-22    5098.03  1274.53        23.        -8.    -0.004    94.96   2.003s
 EU-154   5098.08  1274.54        30.         0.     0.000  1000.00   2.003s
 TL-210   5252.04  1313.00         0.         8.     0.004    35.36   2.036s
 CO-60    5330.11  1332.50         6.         6.     0.004    96.69   2.052s
 AG-110M  5537.48  1384.30         6.         5.     0.003   113.28   2.096s
 EU-152   5632.39  1408.00         0.         8.     0.004    35.36   2.115s
 K-40     5843.61  1460.76         0.       268.     0.149     6.11   1.629s
 La-140   6386.02  1596.21        24.       -14.    -0.008    88.64   2.269s
 SB-124   6765.58  1690.98         6.         1.     0.000   945.38   2.345s
 BI-214   7060.00  1764.49         0.        19.     0.011    22.94   2.403s
 Co-56    7087.48  1771.35        19.         0.     0.000  1000.00   2.408s
 Y-88     7346.69  1836.06         0.         0.     0.000  1000.00   2.459s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -9.7300E-01                                      5.31E+01             
                           477.60-9.730E-01 &(  1.370E+01 4.04E+02 1.05E+01 G  
 
NA-22    C  -5.3852E-01                                      9.50E+02             
                          1274.53-5.385E-01 ?(  1.749E+00 9.50E+01 9.99E+01 G  
 
K-40     N   1.9620E+02                                      4.66E+11             
                          1460.83 1.962E+02  (  5.395E+00 6.11E+00 1.07E+01 G  
 
Sc-46    F  -4.9326E-01                                      8.38E+01             
                           889.28-4.933E-01 ?(  2.058E+00 1.22E+02 1.00E+02 G  
                          1120.55 0.000E+00 +   2.657E+00 1.00E+03 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:43:10 AMPage  9
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193613.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CR-51    F  -2.5886E+00                                      2.77E+01             
                           320.08-2.589E+00 &(  1.390E+01 1.58E+02 9.94E+00 G  
 
MN-54    C   1.1996E-01                                      3.12E+02             
                           834.85 1.200E-01 ?(  1.174E+00 3.98E+02 1.00E+02 G  
 
FE-59    F  -3.7054E-02                                      4.45E+01             
                          1099.25-3.705E-02 %(  2.694E+00 3.15E+03 5.65E+01 G  
                          1291.60 1.094E-01 %   3.020E+00 1.19E+03 4.32E+01 G  
 
Co-56    C   2.7949E-01                                      7.73E+01             
                           846.77 5.196E-02 ?(  1.224E+00 9.88E+02 9.99E+01 G  
                          1238.28 6.236E-01  (  3.106E+00 2.32E+02 6.61E+01 G  
                          1037.84-1.988E+00 &   1.141E+01 2.56E+02 1.41E+01 G  
                          1771.35 0.000E+00 -   1.365E+01 1.00E+03 1.55E+01  A 
 
CO-58    C  -2.5301E-01                                      7.09E+01             
                           810.78-2.530E-01 ?(  1.591E+00 1.80E+02 9.95E+01 G  
 
CO-60    F   3.6213E-01                                      1.93E+03             
                          1332.50 4.602E-01 ?(  1.003E+00 9.67E+01 1.00E+02 G  
                          1173.24 2.640E-01 &(  1.409E+00 2.33E+02 9.99E+01 G  
 
NB-94    I  -8.6752E-01                                      7.41E+06             
                           702.63-8.675E-01 &(  1.808E+00 9.13E+01 9.79E+01 G  
                           871.10-8.046E-01 +   1.746E+00 6.57E+01 9.99E+01 G  
 
ZR-95    I  -8.2448E-02                                      6.40E+01             
                           756.73-2.345E-01 ?(  2.008E+00 3.49E+02 5.45E+01 G  
                           724.20 1.051E-01 ?(  3.569E+00 9.54E+02 4.42E+01 G  
 
NB-95    I   5.2223E-01                                      6.40E+01             
                           765.79 5.222E-01  (  1.400E+00 7.98E+01 9.98E+01 G  
 
RU-103   I   3.4917E-01                                      3.93E+01             
                           497.05 3.492E-01 ?(  8.258E-01 9.29E+01 9.09E+01 G  
                           610.30 4.022E+00 ?   5.537E+01 4.05E+02 5.75E+00 GA 
 
RH-106   I  -2.5086E+00                                      3.74E+02             
                           621.92-2.509E+00 ?(  1.330E+01 2.16E+02 9.93E+00 G  
                          1050.36-2.466E+01 +   1.088E+02 1.27E+02 1.56E+00 G  
                           511.86 5.546E+00 @   7.978E+00 4.48E+01 2.00E+01 GA 
 
AG-108M  C   1.0520E-01                                      1.53E+05             
                           433.94 1.052E-01 &(  8.956E-01 3.25E+02 9.05E+01 G  
                           722.94-5.673E-01 +   1.870E+00 9.74E+01 9.08E+01 G  
                           614.28 3.494E-07 %   3.598E+00 3.02E+08 8.98E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:43:10 AMPage 10
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193613.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-110M  F   4.0559E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  2.531E+00 1.00E+03 7.27E+01 G  
                           657.76 3.994E-01 ?(  1.111E+00 8.23E+01 9.46E+01 G  
                           937.49-2.440E+00 +   4.926E+00 9.05E+01 3.44E+01 G  
                          1384.30 1.643E+00 ?(  4.253E+00 1.13E+02 2.43E+01 G  
                           763.94-1.659E+00 +   7.475E+00 1.31E+02 2.23E+01 G  
 
SN-113   F  -5.7198E-01                                      1.15E+02             
                           391.69-5.720E-01 ?(  2.278E+00 1.18E+02 6.40E+01 G  
 
SB-124   F  -6.3522E-01                                      6.02E+01             
                           602.73-6.352E-01 ?(  3.511E+00 1.64E+02 9.83E+01 G  
                          1690.98 1.230E-01 +   2.663E+00 9.45E+02 4.78E+01 G  
                           722.79-5.517E+00 +   1.738E+01 9.35E+01 1.08E+01 G  
 
SB-125   I   1.4291E+00                                      1.01E+03             
                           427.88 4.242E-01 ?(  2.902E+00 2.64E+02 2.96E+01 G  
                           600.50-3.480E+00 +   1.972E+01 1.69E+02 1.79E+01 G  
                           635.89 3.711E+00 ?(  8.250E+00 6.72E+01 1.13E+01 G  
                           463.37 1.805E+00 ?(  1.150E+01 1.84E+02 1.05E+01 G  
 
I-131    I  -1.6467E-01                                      8.02E+00             
                           364.48-5.698E-01 ?(  1.398E+00 9.94E+01 8.17E+01 G  
                           284.30-1.373E+00 &   1.438E+01 3.94E+02 6.14E+00 G  
                           636.97 4.452E+00 ?(  1.545E+01 1.01E+02 7.17E+00 G  
 
Gd-153   F   9.6582E-01                                      2.42E+02             
                            97.50 8.352E-01 &(  3.924E+00 1.40E+02 3.00E+01 G  
                           103.20 1.146E+00 ?(  5.669E+00 1.47E+02 2.18E+01 G  
 
Ga-68    C   1.1006E+01                                      4.71E-02             
                          1077.40 1.101E+01 &(  4.699E+01 1.87E+02 3.30E+00 G  
 
BA-133   F  -3.8089E-01                                      3.85E+03             
                           356.00-3.809E-01 ?(  3.134E+00 2.43E+02 6.20E+01 G  
                           302.85-2.432E+00 +   1.363E+01 1.67E+02 1.83E+01 G  
                           383.84 3.532E+00 ?   1.305E+01 1.09E+02 8.94E+00 GA 
                            80.99-3.138E-01 +   3.043E+00 3.57E+02 3.41E+01 GA 
 
CS-134   I  -3.9342E-02                                      7.54E+02             
                           795.87-3.193E-01 ?(  1.921E+00 1.73E+02 8.55E+01 G  
                           604.71-6.418E-01 +   3.457E+00 1.60E+02 9.76E+01 G  
                           569.32 1.518E+00 ?(  6.696E+00 1.27E+02 1.54E+01 G  
                           801.95-5.650E+00 &   2.008E+01 1.04E+02 8.69E+00 G  
                           563.24-1.849E+00 +   1.224E+01 2.65E+02 8.35E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:43:10 AMPage 11
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193613.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-137   I   4.2117E-01                                      1.10E+04             
                           661.66 4.212E-01 ?(  1.434E+00 9.96E+01 8.52E+01 G  
 
CE-139   F   7.1427E-02                                      1.38E+02             
                           165.85 7.143E-02 ?(  1.348E+00 5.52E+02 7.99E+01 G  
 
Ba-140   I   1.9507E+00                                      1.28E+01             
                           537.26 3.056E-01 ?(  4.045E+00 5.25E+02 2.44E+01 G  
                           162.66 8.401E+00  (  1.400E+01 5.11E+01 6.22E+00 G  
                           304.85-1.046E+01 +   5.964E+01 1.70E+02 4.29E+00 G  
 
La-140   I  -1.2323E+00                                      1.28E+01             
                          1596.21-1.232E+00 ?(  2.248E+00 8.86E+01 9.54E+01 G  
                           487.02 8.351E-01 &   3.065E+00 1.08E+02 4.55E+01 G  
                           328.76 6.320E-01 +   4.250E+00 2.52E+02 2.03E+01 G  
                           815.77 0.000E+00 +   7.224E+00 1.00E+03 2.33E+01 G  
 
CE-141   I   4.9290E-01                                      3.25E+01             
                           145.44 4.929E-01 ?(  3.119E+00 1.88E+02 4.82E+01 G  
 
PM-144   C   3.6439E-01                                      3.63E+02             
                           696.54 3.644E-01 &(  1.247E+00 1.45E+02 9.90E+01 G  
                           618.06-3.182E-07 &   1.473E+00 1.30E+08 9.91E+01 G  
 
EU-152   F   2.0642E+00                                      4.94E+03             
                           121.78-3.653E-01 &(  3.312E+00 2.66E+02 2.86E+01 G  
                           344.29 0.000E+00 +   5.662E+00 1.00E+03 2.65E+01 G  
                          1112.07-2.321E+00 +   2.000E+01 2.49E+02 1.36E+01 G  
                           778.92-6.164E+00 +   1.243E+01 8.78E+01 1.29E+01 G  
                           964.11 5.763E+00 ?(  1.354E+01 7.07E+01 1.46E+01 G  
                           244.69 4.097E+00 &(  2.856E+01 2.08E+02 7.58E+00 G  
                          1408.00 2.889E+00 ?   2.662E+00 3.54E+01 2.10E+01 GA 
 
EU-154   I   2.9613E+00                                      3.14E+03             
                           123.10 6.027E-01 &(  1.931E+00 9.55E+01 4.08E+01 G  
                          1274.54 0.000E+00 -   5.661E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 -   7.865E+00 1.00E+03 2.02E+01 G  
                           873.23 5.031E-01 ?(  1.601E+01 9.00E+02 1.23E+01 G  
                          1004.77-2.839E+00 +   1.142E+01 1.18E+02 1.80E+01 G  
                           996.33 1.488E+01 ?(  4.063E+00 1.92E+01 1.06E+01 G  
 
EU-155   I   1.8264E+00                                      1.81E+03             
                           105.31 0.000E+00  (  6.035E+00 1.00E+03 2.12E+01 G  
                            86.54 3.088E+00 *(  5.053E+00 5.00E+01 3.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:43:10 AMPage 12
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193613.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
HF-181   F   1.6494E-01                                      4.24E+01             
                           482.00 0.000E+00 ?(  1.838E+00 1.00E+03 8.05E+01 G  
                           133.02 4.716E-01 &(  3.429E+00 2.16E+02 4.33E+01 G  
                           345.83-2.920E+00 &   1.129E+01 1.15E+02 1.51E+01 G  
                           136.30 0.000E+00 &   2.592E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F  -3.1448E+00                                      1.14E+02             
                          1121.30-3.145E+00 ?(  9.720E+00 9.22E+01 3.49E+01 G  
                          1221.41-2.517E+00 &   7.522E+00 1.40E+02 2.70E+01 G  
                          1189.05-2.741E+00 +   1.101E+01 1.80E+02 1.62E+01 G  
 
Hg-203   F   4.0695E-01                                      4.66E+01             
                           279.20 4.069E-01 ?(  1.239E+00 9.06E+01 8.15E+01 G  
 
TL-208   N   4.1701E+00                                      6.98E+02             
                           583.02 4.170E+00 *(  9.142E-01 1.41E+01 8.45E+01 G  
                           277.28-1.907E+00 &   1.775E+01 2.70E+02 6.31E+00 G  
                           860.56 8.461E-01 -   9.962E+00 4.97E+02 1.24E+01 G  
 
PM-146   C   8.9366E-02                                      2.02E+03             
                           453.88 0.000E+00 ?(  1.382E+00 1.00E+03 6.50E+01 G  
                           747.16 4.651E-02 %   3.188E+00 2.76E+03 3.40E+01 G  
                           735.72 3.475E-01 &(  5.259E+00 6.20E+02 2.25E+01 G  
 
Y-88     F   1.1236E-01                                      1.07E+02             
                          1836.06 0.000E+00 ?(  7.036E-01 1.00E+03 9.92E+01 G  
                           898.04 2.313E-01 ?(  1.362E+00 2.51E+02 9.37E+01 G  
 
Cd-113m     -3.6251E+02                                      5.33E+03             
                           263.70-3.625E+02 %(  1.804E+04 1.43E+03 6.00E-03   K
 
Cd-109   F   3.5000E+00                                      4.53E+02             
                            88.04 3.500E+00 ?(  4.557E+01 3.87E+02 3.79E+00 G  
 
Cf-251   T   1.4513E+00                                      3.28E+05             
                           176.60 1.451E+00 ?(  4.503E+00 1.20E+02 1.70E+01 G  
                           227.00 8.285E-01 ?   1.414E+01 6.47E+02 6.30E+00 GA 
 
Cf-249   T   3.9981E-01                                      1.28E+05             
                           387.95 2.973E-01 ?(  1.916E+00 1.87E+02 6.60E+01 G  
                           333.44 8.362E-01  (  8.089E+00 2.81E+02 1.55E+01 G  
 
Sn-126      -4.5903E+00                                      3.65E+07             
                            87.57 8.334E-01 +   4.479E+00 1.61E+02 3.75E+01 GA 
                            64.28-4.590E+00  (  1.961E+01 1.28E+02 9.70E+00 G  
                            86.94 3.463E+00     1.827E+01 1.58E+02 9.04E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:43:10 AMPage 13
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193613.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-210   N   4.8589E+01                                      8.14E+03             
                            46.54 4.859E+01 *(P 3.535E+01 2.93E+01 4.25E+00 G  
 
PB-212   N   1.2027E+01                                      6.98E+02             
                           238.63 1.203E+01  (  1.757E+00 7.47E+00 4.33E+01 G  
                           300.03 0.000E+00 }   8.098E+01 1.00E+03 3.28E+00 GA 
 
PB-214   N   1.0629E+01                                      5.84E+05             
                           351.93 1.078E+01  (  1.535E+00 9.63E+00 3.76E+01 G  
                           295.09 1.033E+01  (P 3.836E+00 1.75E+01 1.93E+01 G  
                           242.00 1.395E+01 +   9.935E+00 2.44E+01 7.43E+00 GA 
 
BI-207   C  -9.3250E-01                                      1.18E+04             
                          1063.66-9.325E-01 ?(  2.566E+00 1.26E+02 7.45E+01 G  
                           569.70 2.257E-01 +   1.096E+00 1.39E+02 9.77E+01 G  
 
BI-212   N   6.4959E+00                                      6.98E+02             
                           727.17 6.496E+00 ?(  2.271E+01 1.03E+02 7.55E+00 G  
                           785.42 1.793E+01 &   9.691E+01 2.24E+02 1.28E+00 GA 
 
U-235    N   1.4842E+00                                      2.57E+11             
                           143.79 0.000E+00 &(  1.404E+01 1.00E+03 1.10E+01 G  
                           205.33-5.368E+00 +   1.732E+01 1.25E+02 5.01E+00 G  
                           163.38 4.686E+00 ?(  1.923E+01 1.22E+02 5.08E+00 G  
                           185.72-1.007E+00 + P 2.085E+00 7.28E+01 5.40E+01 GA 
 
BI-214   N   1.1538E+01                                      5.84E+05             
                           609.31 1.162E+01  (P 2.617E+00 1.27E+01 4.61E+01 G  
                          1120.29 1.772E+01 +   5.539E+00 2.02E+01 1.51E+01 G  
                          1764.49 1.128E+01 ?(  4.376E+00 2.29E+01 1.54E+01 G  
 
BI-210M  T  -7.2928E-02                                      1.10E+09             
                           265.83-7.293E-02 ?(  1.833E+00 9.47E+02 5.00E+01 G  
                           304.90-1.603E+00 +   9.306E+00 1.73E+02 2.80E+01 G  
 
AC-228   N   1.3594E+01                                      2.10E+03             
                           911.07 1.359E+01  (  3.919E+00 1.67E+01 2.90E+01 G  
                           968.97 4.070E+00 -   1.228E+01 8.96E+01 1.75E+01 G  
                           338.32 2.402E+00 -   1.197E+01 1.47E+02 1.20E+01 G  
                            93.35 5.344E+00 -   3.010E+01 1.68E+02 5.56E+00 XA 
 
TH-227   N   5.6167E-02                                      7.95E+03             
                           256.24-3.449E+00 ?(  1.297E+01 1.44E+02 7.00E+00 G  
                           235.97 2.051E+00 ?(  1.615E+01 2.34E+02 1.23E+01 G  
                            50.14-6.021E+00 +   2.830E+01 1.40E+02 8.00E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:43:10 AMPage 14
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193613.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-229   N   5.5683E+00                                      2.68E+06             
                           193.51 2.010E+00  (  1.867E+01 3.54E+02 4.40E+00 G  
                           210.85 1.080E+01 ?(  2.895E+01 1.04E+02 2.99E+00 G  
 
TH-234   N  -7.9799E+00                                      1.63E+12             
                            92.59-7.980E+00 *(P 3.147E+01 7.53E+01 5.58E+00 G  
                            63.29-2.239E+01 + P 3.892E+01 4.60E+01 3.81E+00 G  
 
PA-231   N  -1.5465E+01                                      1.20E+07             
                           302.65-1.547E+01 ?(  8.811E+01 1.70E+02 2.88E+00 G  
                           300.07-1.795E+01 }   1.113E+02 1.85E+02 2.46E+00 G  
 
PA-233   C  -8.3055E-02                                      7.82E+08             
                           312.01-8.305E-02 &(  7.624E+00 2.72E+03 3.60E+01 G  
                           300.18-7.124E+00 +   4.214E+01 1.77E+02 6.20E+00 G  
 
PA-234   N   2.9331E-01                                      1.63E+12             
                           131.29 2.933E-01  (  6.371E+00 6.38E+02 1.80E+01 G  
                           946.02-6.299E+00 +   1.271E+01 9.05E+01 1.34E+01 G  
                           569.47-4.745E-01 +   1.399E+01 8.19E+02 8.20E+00 G  
                           883.24 0.000E+00 -   1.914E+01 1.00E+03 9.60E+00 G  
                           880.53 3.561E+00 ?   2.930E+01 2.35E+02 6.00E+00 GA 
 
AM-241   T  -5.4934E-02                                      1.58E+05             
                            59.54-5.493E-02 %(  5.313E+00 2.85E+03 3.59E+01 G  
 
Np-237   F   7.9236E+00                                      2.14E+06             
                            86.49 7.924E+00 *(  5.805E+00 2.91E+01 1.31E+01 G  
 
Ir-192   F  -4.7404E-01                                      7.40E+01             
                           316.49-4.740E-01 &(  2.451E+00 1.54E+02 8.70E+01 G  
                           468.06-9.934E-01 +   3.073E+00 9.21E+01 5.18E+01 G  
                           308.44-1.430E+00 &   8.425E+00 1.76E+02 3.18E+01 G  
 
Cs-136   F   9.1585E-02                                      1.30E+01             
                           818.50-6.757E-02 ?(  1.710E+00 7.12E+02 1.00E+02 G  
                          1048.07-1.516E-01 +   1.745E+00 3.16E+02 8.00E+01 G  
                           340.57 4.309E-01 &(  3.085E+00 2.10E+02 4.69E+01 G  
 
Np-239   T   1.0402E+00                                      2.36E+00             
                           103.70 4.174E-01 ?   5.286E+00 3.74E+02 2.40E+01 X  
                           106.13 1.040E+00 ?(  5.312E+00 1.52E+02 2.27E+01 G  
                            99.50 1.668E+00 &   8.056E+00 1.44E+02 1.50E+01 X  
 
Nd-147      -1.3262E+00                                      1.11E+01             
                           531.00-1.326E+00 ?(  6.934E+00 2.09E+02 1.30E+01 G  
                            91.10 0.000E+00 +   6.083E+00 1.00E+03 2.83E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:43:10 AMPage 15
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193613.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-210   N   4.6154E-01                                      5.84E+05             
                           799.60 4.615E-01 ?(  1.521E+00 9.69E+01 9.90E+01 G  
                           296.00-5.511E-01 +   3.485E+00 1.89E+02 7.90E+01 G  
                          1313.00 2.736E+00 ?   2.521E+00 3.54E+01 2.10E+01 GA 
 
Kr-85    I   1.0839E+02                                      3.92E+03             
                           513.98 1.084E+02 ?(  3.869E+02 1.06E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       346.       -19.    -0.011   140.18  -6.021E+00   
 TH-234      63.29       271.       -46.    -0.025    45.95  -2.239E+01  P
 BA-133      80.99       177.        -7.    -0.004   356.90  -3.138E-01   
 EU-155      86.54       430.        61.     0.034    49.98   3.088E+00   
 Cd-109      88.04       543.         9.     0.005   387.03   3.500E+00   
 TH-234      92.59       581.       -29.    -0.016    75.33  -7.980E+00  P
 Gd-153      97.50       261.        17.     0.009   139.82   8.352E-01   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:43:10 AMPage 16
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193613.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-239      99.50       278.        17.     0.009   143.78   1.668E+00   
 Gd-153     103.20       295.        17.     0.009   147.29   1.146E+00   
 Np-239     103.70       311.         7.     0.004   374.12   4.174E-01   
 Np-239     106.13       282.        16.     0.009   151.89   1.040E+00   
 EU-152     121.78       170.        -7.    -0.004   266.11  -3.653E-01   
 PA-234     131.29       248.         4.     0.002   637.92   2.933E-01   
 HF-181     133.02       420.        14.     0.007   216.28   4.716E-01   
 CE-141     145.44       410.        15.     0.009   188.42   4.929E-01   
 Ba-140     162.66       120.        32.     0.018    51.14   8.401E+00   
 U-235      163.38       153.        15.     0.008   121.76   4.686E+00   
 CE-139     165.85       185.         3.     0.002   551.74   7.143E-02   
 Cf-251     176.60        84.        15.     0.008   120.01   1.451E+00   
 U-235      185.72       179.       -31.    -0.017    72.78  -1.007E+00  P
 TH-229     193.51        88.         5.     0.003   353.84   2.010E+00   
 U-235      205.33        92.       -15.    -0.008   124.89  -5.368E+00   
 TH-229     210.85        88.        17.     0.010   104.10   1.080E+01   
 Cf-251     227.00        84.         3.     0.001   647.17   8.285E-01   
 TH-227     235.97       426.        13.     0.007   234.19   2.051E+00   
 EU-152     244.69       482.        15.     0.008   207.66   4.097E+00   
 TH-227     256.24        73.       -11.    -0.006   144.45  -3.449E+00   
 BI-210M    265.83        71.        -2.    -0.001   946.79  -7.293E-02   
 Hg-203     279.20        80.        15.     0.008    90.59   4.069E-01   
 I-131      284.30        59.        -4.    -0.002   394.28  -1.373E+00   
 TL-210     296.00       593.       -18.    -0.010   188.87  -5.511E-01   
 PA-231     300.07       575.       -18.    -0.010   185.30  -1.795E+01   
 PA-233     300.18       521.       -18.    -0.010   176.59  -7.124E+00   
 PA-231     302.65       485.       -18.    -0.010   170.05  -1.547E+01   
 BA-133     302.85       469.       -18.    -0.010   167.28  -2.432E+00   
 Ba-140     304.85       488.       -19.    -0.010   170.22  -1.046E+01   
 BI-210M    304.90       506.       -19.    -0.010   173.32  -1.603E+00   
 Ir-192     308.44       525.       -19.    -0.010   175.87  -1.430E+00   
 Ir-192     316.49       316.       -17.    -0.009   153.90  -4.740E-01   
 CR-51      320.08       126.       -10.    -0.006   158.09  -2.589E+00   
 La-140     328.76        44.         5.     0.003   252.19   6.320E-01   
 Cs-136     340.57       125.         8.     0.004   209.64   4.309E-01   
 HF-181     345.83       172.       -16.    -0.009   114.97  -2.920E+00   
 BA-133     356.00       217.        -9.    -0.005   242.58  -3.809E-01   
 I-131      364.48        68.       -17.    -0.009    99.36  -5.698E-01   
 BA-133     383.84        65.        11.     0.006   108.86   3.532E+00   
 SN-113     391.69       102.       -12.    -0.007   117.75  -5.720E-01   
 SB-125     427.88        28.         4.     0.002   263.79   4.242E-01   
 AG-108M    433.94        24.         3.     0.002   324.89   1.052E-01   
 SB-125     463.37        51.         6.     0.003   183.68   1.805E+00   
 Ir-192     468.06        92.       -15.    -0.008    92.13  -9.934E-01   
 BE-7       477.60        72.        -3.    -0.002   404.15  -9.730E-01   
 La-140     487.02        65.        11.     0.006   108.20   8.351E-01   
 RU-103     497.05        16.         9.     0.005    92.92   3.492E-01   
 RH-106     511.86        80.        31.     0.017    44.77   5.546E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:43:10 AMPage 17
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193613.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Kr-85      513.98        87.        13.     0.007   105.69   1.084E+02   
 Nd-147     531.00        22.        -5.    -0.003   208.80  -1.326E+00   
 Ba-140     537.26        26.         2.     0.001   525.20   3.056E-01   
 CS-134     563.24        26.        -4.    -0.002   264.97  -1.849E+00   
 CS-134     569.32        26.         6.     0.003   126.93   1.518E+00   
 PA-234     569.47        33.        -1.    -0.001   818.54  -4.745E-01   
 BI-207     569.70        28.         6.     0.003   139.33   2.257E-01   
 SB-125     600.50       327.       -15.    -0.009   168.52  -3.480E+00   
 SB-124     602.73       312.       -15.    -0.009   164.37  -6.352E-01   
 CS-134     604.71       297.       -15.    -0.009   160.15  -6.418E-01   
 RU-103     610.30       259.         6.     0.003   405.48   4.022E+00   
 RH-106     621.92        39.        -6.    -0.003   216.35  -2.509E+00   
 SB-125     635.89        17.        10.     0.006    67.15   3.711E+00   
 I-131      636.97        25.         8.     0.004   101.21   4.452E+00   
 AG-110M    657.76        22.         9.     0.005    82.31   3.994E-01   
 CS-137     661.66        30.         8.     0.005    99.62   4.212E-01   
 PM-144     696.54        28.         8.     0.004   144.70   3.644E-01   
 NB-94      702.63        61.       -19.    -0.010    91.26  -8.675E-01   
 SB-124     722.79        66.       -13.    -0.007    93.48  -5.517E+00   
 AG-108M    722.94        53.       -11.    -0.006    97.39  -5.673E-01   
 ZR-95      724.20        45.         1.     0.001   953.94   1.051E-01   
 PM-146     735.72        23.         2.     0.001   619.68   3.475E-01   
 ZR-95      756.73        19.        -3.    -0.001   349.11  -2.345E-01   
 AG-110M    763.94        47.        -8.    -0.004   131.09  -1.659E+00   
 NB-95      765.79        32.        11.     0.006    79.79   5.222E-01   
 EU-152     778.92        42.       -16.    -0.009    87.83  -6.164E+00   
 CS-134     795.87        42.        -6.    -0.003   172.97  -3.193E-01   
 TL-210     799.60        35.         9.     0.005    96.86   4.615E-01   
 CS-134     801.95        48.       -10.    -0.005   104.45  -5.650E+00   
 CO-58      810.78        38.        -5.    -0.003   180.00  -2.530E-01   
 Cs-136     818.50        44.        -1.    -0.001   711.51  -6.757E-02   
 MN-54      834.85        19.         2.     0.001   398.21   1.200E-01   
 Co-56      846.77        20.         1.     0.001   988.26   5.196E-02   
 NB-94      871.10        42.       -15.    -0.008    65.68  -8.046E-01   
 PA-234     880.53        42.         4.     0.002   234.52   3.561E+00   
 Sc-46      889.28        58.        -9.    -0.005   122.21  -4.933E-01   
 Y-88       898.04        20.         4.     0.002   250.83   2.313E-01   
 AG-110M    937.49        35.       -15.    -0.008    90.47  -2.440E+00   
 PA-234     946.02        35.       -15.    -0.008    90.47  -6.299E+00   
 EU-152     964.11        47.        15.     0.008    70.68   5.763E+00   
 Co-56     1037.84        27.        -5.    -0.003   255.75  -1.988E+00   
 Cs-136    1048.07        19.        -2.    -0.001   316.23  -1.516E-01   
 RH-106    1050.36        29.        -6.    -0.004   127.30  -2.466E+01   
 BI-207    1063.66        37.       -11.    -0.006   126.09  -9.325E-01   
 Ga-68     1077.40        16.         5.     0.003   187.26   1.101E+01   
 EU-152    1112.07        75.        -5.    -0.003   249.00  -2.321E+00   
 Ta-182    1121.30       118.       -17.    -0.010    92.23  -3.145E+00   
 CO-60     1173.24        16.         4.     0.002   232.74   2.640E-01   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:43:10 AMPage 18
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193613.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ta-182    1189.05        27.        -7.    -0.004   180.28  -2.741E+00   
 Ta-182    1221.41        34.       -10.    -0.006   140.36  -2.517E+00   
 Co-56     1238.28        34.         6.     0.003   231.54   6.236E-01   
 NA-22     1274.53        23.        -8.    -0.004    94.96  -5.385E-01   
 TL-210    1313.00         0.         8.     0.004    35.36   2.736E+00   
 CO-60     1332.50         6.         6.     0.004    96.69   4.602E-01   
 AG-110M   1384.30         6.         5.     0.003   113.28   1.643E+00   
 EU-152    1408.00         0.         8.     0.004    35.36   2.889E+00   
 La-140    1596.21        24.       -14.    -0.008    88.64  -1.232E+00   
 SB-124    1690.98         6.         1.     0.000   945.38   1.230E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -9.7299E-01   -9.7300E-01    4.041E+02%                1.37E+01
 NA-22  #A   -5.3852E-01   -5.3852E-01    9.496E+01%                1.75E+00
 K-40         1.9620E+02    1.9620E+02    6.108E+00%                5.40E+00
 Sc-46  #A   -4.9326E-01   -4.9326E-01    1.222E+02%                2.06E+00
 CR-51  #A   -2.5886E+00   -2.5886E+00    1.581E+02%                1.39E+01
 MN-54  #A    1.1996E-01    1.1996E-01    3.982E+02%                1.17E+00
 FE-59  #A   -3.7054E-02   -3.7054E-02    3.154E+03%                2.69E+00
 Co-56  #A    2.7948E-01    2.7949E-01    2.315E+02%                1.22E+00
 CO-57  #A    0.0000E+00    0.0000E+00    7.071E+02%                1.13E+00
 CO-58  #A   -2.5300E-01   -2.5301E-01    1.800E+02%                1.59E+00
 CO-60  #A    3.6213E-01    3.6213E-01    9.669E+01%                1.00E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.23E+00
 NB-94  #A   -8.6752E-01   -8.6752E-01    9.126E+01%                1.81E+00
 ZR-95  #A   -8.2447E-02   -8.2448E-02    3.491E+02%                2.01E+00
 NB-95  #A    5.2223E-01    5.2223E-01    7.979E+01%                1.40E+00
 RU-103 #A    3.4917E-01    3.4917E-01    9.292E+01%                8.26E-01
 RH-106 #A   -2.5086E+00   -2.5086E+00    2.163E+02%                1.33E+01
 AG-108M#A    1.0520E-01    1.0520E-01    3.249E+02%                8.96E-01
 AG-110M#A    4.0559E-01    4.0559E-01    8.231E+01%                2.53E+00
 SN-113 #A   -5.7198E-01   -5.7198E-01    1.178E+02%                2.28E+00
 SB-124 #A   -6.3521E-01   -6.3522E-01    1.644E+02%                3.51E+00
 SB-125 #A    1.4291E+00    1.4291E+00    6.715E+01%                2.90E+00
 I-131  #A   -1.6466E-01   -1.6467E-01    7.091E+01%                1.40E+00
 Gd-153 #A    9.6582E-01    9.6582E-01    1.015E+02%                3.92E+00
 Ga-68  #A    1.0888E+01    1.1006E+01    1.873E+02%                4.70E+01
 Tc-99m #A    0.0000E+00    0.0000E+00    1.000E+03%                1.76E+00
 BA-133 #A   -3.8089E-01   -3.8089E-01    2.426E+02%                3.13E+00
 CS-134 #A   -3.9342E-02   -3.9342E-02    1.073E+02%                1.92E+00
 CS-137 #A    4.2117E-01    4.2117E-01    9.962E+01%                1.43E+00
 CE-139 #A    7.1427E-02    7.1427E-02    5.517E+02%                1.35E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:43:10 AMPage 19
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193613.An1            
                                                                                 
 Ba-140 #A    1.9506E+00    1.9507E+00    5.114E+01%                4.04E+00
 La-140 #A   -1.2323E+00   -1.2323E+00    8.864E+01%                2.25E+00
 CE-141 #A    4.9290E-01    4.9290E-01    1.884E+02%                3.12E+00
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.36E+01
 PM-144 #A    3.6439E-01    3.6439E-01    1.447E+02%                1.25E+00
 EU-152 #A    2.0642E+00    2.0642E+00    7.068E+01%                3.31E+00
 EU-154 #C    2.9613E+00    2.9613E+00    1.925E+01%                1.93E+00
 EU-155 #A    1.8264E+00    1.8264E+00    4.998E+01%                6.04E+00
 HF-181 #A    1.6494E-01    1.6494E-01    2.163E+02%                1.84E+00
 Ta-182 #A   -3.1447E+00   -3.1448E+00    9.223E+01%                9.72E+00
 Hg-203 #A    4.0694E-01    4.0695E-01    9.059E+01%                1.24E+00
 TL-208 #     4.1701E+00    4.1701E+00    1.414E+01%                9.14E-01
 PM-146 #A    8.9366E-02    8.9366E-02    5.882E+02%                1.38E+00
 Y-88   #A    1.1236E-01    1.1236E-01    2.508E+02%                7.04E-01
 Cd-113m#B   -3.6251E+02   -3.6251E+02    1.432E+03%                1.80E+04
 Cd-109 #A    3.5000E+00    3.5000E+00    3.870E+02%                4.56E+01
 Cf-251 #A    1.4513E+00    1.4513E+00    1.200E+02%                4.50E+00
 Cf-249  A    3.9981E-01    3.9981E-01    1.687E+02%                1.92E+00
 Sn-126  A   -4.5903E+00   -4.5903E+00    1.278E+02%                1.96E+01
 PB-210 #     4.8589E+01    4.8589E+01    2.927E+01%                3.54E+01
 PB-212       1.2027E+01    1.2027E+01    7.470E+00%                1.76E+00
 PB-214       1.0629E+01    1.0629E+01    9.630E+00%                1.53E+00
 BI-207 #A   -9.3250E-01   -9.3250E-01    1.261E+02%                2.57E+00
 BI-212 #A    6.4959E+00    6.4959E+00    1.030E+02%                2.27E+01
 U-235  #A    1.4842E+00    1.4842E+00    1.218E+02%                1.40E+01
 BI-214       1.1538E+01    1.1538E+01    1.273E+01%                2.62E+00
 BI-210M#A   -7.2928E-02   -7.2928E-02    9.468E+02%                1.83E+00
 AC-228 #     1.3594E+01    1.3594E+01    1.670E+01%                3.92E+00
 TH-227 #A    5.6167E-02    5.6167E-02    1.376E+02%                1.30E+01
 TH-229 #A    5.5683E+00    5.5683E+00    1.041E+02%                1.87E+01
 TH-234 #A   -7.9799E+00   -7.9799E+00    7.533E+01%                3.15E+01
 PA-231 #A   -1.5465E+01   -1.5465E+01    1.701E+02%                8.81E+01
 PA-233 #A   -8.3055E-02   -8.3055E-02    2.720E+03%                7.62E+00
 PA-234 #A    2.9331E-01    2.9331E-01    6.379E+02%                6.37E+00
 PA-234M#A    0.0000E+00    0.0000E+00    1.000E+03%                1.89E+02
 AM-241 #A   -5.4934E-02   -5.4934E-02    2.855E+03%                5.31E+00
 Np-237 #     7.9236E+00    7.9236E+00    2.913E+01%                5.81E+00
 Ir-192 #A   -4.7404E-01   -4.7404E-01    1.539E+02%                2.45E+00
 Cs-136 #A    9.1581E-02    9.1585E-02    2.096E+02%                1.71E+00
 Np-239 #A    1.0400E+00    1.0402E+00    1.519E+02%                5.31E+00
 Nd-147 #A   -1.3261E+00   -1.3262E+00    2.088E+02%                6.93E+00
 TL-210 #A    4.6154E-01    4.6154E-01    9.686E+01%                1.52E+00
 Kr-85  #A    1.0839E+02    1.0839E+02    1.057E+02%                3.87E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:43:10 AMPage 20
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193613.An1            
                                                                                 
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.1 keV)     2.911E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.1 keV) 2.9107361E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 5_Gamma_20193296 
-----------------------------------------------------------------------------                      
   Sample Description: 452318_Gamma_160-36453-B-14-B 
             Detector: Detector # 5       
             Batch ID: 452318                 
    Work Order Number: Gamma   
           Lot Number: 160-36453-B-14-B
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2019 06:10       Live Time: 1800   sec
     Acquisition Time: 12/18/2019 06:10:52    Real Time: 1806   sec
        Analysis Time: 12/18/2019 06:41       Dead Time: 0.33   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 5_Soil_TunaCan.Clb
  Efficiency Cal Desc: 5_Soil_TunaCan_90099_032612
  Efficiency Cal Date: 3/27/2012 17:20
      Energy Cal Date: 2/28/2012 19:35                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 5_2019-12-07_1448.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -3.886E+00           55.2     2.147E+00    2.156E+00    1.357E+01
NA-22     -6.150E-01          110.5     6.797E-01    6.804E-01    2.353E+00
K-40       2.206E+02            6.9     1.520E+01    1.893E+01    1.076E+01
Sc-46      2.391E-01          225.8     5.399E-01    5.401E-01    1.920E+00
CR-51     -3.548E+00          159.6     5.663E+00    5.666E+00    1.520E+01
MN-54      2.282E-01          202.3     4.618E-01    4.619E-01    1.169E+00
FE-59     -6.066E-01          250.8     1.522E+00    1.522E+00    3.572E+00
Co-56      1.407E-01          122.8     1.729E-01    1.730E-01    1.405E+00
CO-57     -2.032E+00          166.4     3.380E+00    3.382E+00    1.140E+01
CO-58     -7.111E-01           73.6     5.233E-01    5.246E-01    2.122E+00
CO-60     -1.388E-01          327.8     4.549E-01    4.549E-01    1.857E+00
ZN-65      0.000E+00         1.#INF     4.849E-01    4.849E-01    4.841E+00
NB-94     -3.501E-01          128.5     4.498E-01    4.502E-01    1.472E+00
ZR-95      7.668E-02         1280.6     9.819E-01    9.819E-01    2.543E+00
NB-95     -4.227E-01          157.3     6.649E-01    6.653E-01    2.295E+00
RU-103     1.203E-01          361.1     4.345E-01    4.346E-01    1.155E+00
RH-106    -6.557E+00           96.1     6.303E+00    6.312E+00    1.519E+01
AG-108M   -5.314E-01          100.8     5.357E-01    5.364E-01    1.336E+00
AG-110M    3.009E-01           85.5     2.573E-01    2.578E-01    3.233E+00
SN-113    -3.222E-01          253.3     8.164E-01    8.166E-01    2.806E+00
SB-124    -6.375E-01          165.5     1.055E+00    1.056E+00    3.567E+00
SB-125     1.012E+00          109.1     1.104E+00    1.105E+00    3.357E+00
I-131      2.917E-01          130.9     3.819E-01    3.822E-01    1.024E+00
Gd-153    -3.883E-01          225.7     8.762E-01    8.765E-01    2.989E+00
Ga-68      1.760E+01           93.2     1.640E+01    1.643E+01    3.929E+01
Tc-99m     2.509E-01          126.7     3.178E-01    3.181E-01    1.073E+00
BA-133    -5.774E-01          174.3     1.007E+00    1.007E+00    3.411E+00
CS-134     8.693E-01           95.7     8.316E-01    8.329E-01    2.031E+00
CS-137     1.436E-01          340.7     4.891E-01    4.892E-01    1.751E+00
CE-139     2.589E-01          122.5     3.172E-01    3.182E-01    1.075E+00
Ba-140    -4.746E-01           91.3     4.335E-01    4.342E-01    5.607E+00
La-140     1.664E-01          102.2     1.701E-01    1.703E-01    1.720E+00
CE-141    -3.808E-01          174.0     6.628E-01    6.630E-01    2.244E+00
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CE-144     1.999E+00          130.7     2.613E+00    2.615E+00    8.817E+00
PM-144     1.968E-02         2855.7     5.619E-01    5.619E-01    1.440E+00
EU-152     1.546E+00          113.0     1.748E+00    1.750E+00    6.565E+00
EU-154     1.226E+00           89.9     1.102E+00    1.104E+00    1.808E+00
EU-155     1.020E+00          159.4     1.626E+00    1.627E+00    5.478E+00
HF-181    -6.341E-01          100.3     6.357E-01    6.366E-01    2.150E+00
Ta-182     2.015E+00           89.5     1.803E+00    1.806E+00    7.753E+00
Hg-203    -4.106E-01          110.9     4.555E-01    4.561E-01    1.541E+00
TL-208     3.755E+00           14.5     5.430E-01    5.768E-01    7.170E-01
PM-146     9.672E-01           57.0     5.517E-01    5.539E-01    7.917E-01
Y-88      -3.639E-02         1872.8     6.816E-01    6.816E-01    9.809E-01
Cd-113m    1.590E+03          286.5     4.555E+03    4.557E+03    1.593E+04
Cd-109     0.000E+00         1.#INF     2.074E+00    2.074E+00    3.991E+01
Cf-251    -1.648E+00          115.5     1.903E+00    1.908E+00    5.154E+00
Cf-249     5.189E-01          119.2     6.184E-01    6.190E-01    2.108E+00
Sn-126     3.380E+00          106.8     3.609E+00    3.613E+00    1.213E+01
PB-210    -1.937E+00          720.7     1.396E+01    1.396E+01    4.122E+01
PB-212     8.391E+00            9.6     8.073E-01    9.728E-01    1.569E+00
PB-214     8.721E+00           11.7     1.019E+00    1.115E+00    1.921E+00
BI-207     9.642E-01          105.1     1.013E+00    1.014E+00    2.348E+00
BI-212    -5.375E+00          113.4     6.098E+00    6.104E+00    2.493E+01
U-235      1.679E+00          132.0     2.216E+00    2.218E+00    8.974E+00
BI-214     7.285E+00           18.1     1.319E+00    1.373E+00    2.812E+00
BI-210M   -6.985E-02          793.7     5.544E-01    5.545E-01    1.958E+00
AC-228     1.041E+01           15.0     1.558E+00    1.646E+00    2.971E+00
TH-227     2.796E+00          114.0     3.186E+00    3.191E+00    1.123E+01
TH-229     5.560E+00          104.1     5.789E+00    5.806E+00    1.581E+01
TH-234     9.279E+00           45.1     4.189E+00    4.220E+00    1.343E+01
PA-231    -4.190E+00          525.4     2.202E+01    2.202E+01    7.497E+01
PA-233     9.827E-01          155.7     1.530E+00    1.531E+00    5.176E+00
PA-234    -1.384E+00          145.5     2.014E+00    2.015E+00    6.773E+00
PA-234M    6.527E+01           93.2     6.083E+01    6.092E+01    2.034E+02
AM-241    -3.110E-01          330.2     1.027E+00    1.027E+00    3.028E+00
Np-237     0.000E+00         1.#INF     3.585E+00    3.585E+00    1.203E+01
Ir-192     7.135E-03          124.4     8.879E-03    8.889E-03    1.371E+00
Cs-136     2.791E-01          123.0     3.432E-01    3.436E-01    1.498E+00
Np-239    -1.089E+00          155.5     1.693E+00    1.694E+00    5.689E+00
Nd-147     3.166E-01          163.5     5.175E-01    5.178E-01    9.151E+00
TL-210     2.391E-01          235.9     5.640E-01    5.642E-01    1.991E+00
Kr-85      3.514E+00         4405.7     1.548E+02    1.548E+02    5.383E+02
-----------------------------------------------------------------------------
Total      1.975E+03

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:41:26 AMPage  1
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193296.An1             
                                                                                 
 Sample description                                             
      452318_Gamma_160-36453-B-14-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_Gamma_20193296.An1

 Acquisition information
        Start time:                 12/18/2019 6:10:52 AM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.33 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:41:26 AMPage  2
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193296.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2019 6:10:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2019-12-07_1448.PBC
                                                 12/7/2019 2:48:46 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   19 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1160

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.54       -3. 720.73   0.78  1.788E-02    46.54   4.250    PBC<MDA PB210 
    50.14        6. 289.37   0.79  2.012E-02    50.14   8.000    PBC<MDA TH227 
    63.14       32.  44.94   0.56  2.706E-02    63.29   3.810    PBC<MDA TH234 
    64.28       16. 106.78   0.80  2.757E-02    64.28   9.700    PBC<MDA Sn126 
    74.80       66.  19.72   0.81  3.151E-02
    77.16      119.  12.78   0.82  3.221E-02
    86.81       19. 159.43   0.36  3.436E-02    86.54  30.700  1.914E+00 EU155 
                                                86.94   9.040  6.485E+00 Sn126 
    91.10       14. 163.48   0.83  3.508E-02    91.10  28.300    PBC<MDA Nd147 
    92.51       33.  45.14   0.83  3.527E-02    92.59   5.584    PBC<MDA TH234 
    93.27       15. 159.35   0.83  3.536E-02    93.35   5.561    PBC<MDA AC228 
   105.03       14. 159.40   0.84  3.618E-02   105.31  21.200    PBC<MDA EU155 
   121.56        0. 938.08   0.86  3.582E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.933E-01 CO57  
   121.72        6. 137.31   0.86  3.584E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.177E-01 CO57  
   128.99       34.  32.10   0.36  3.530E-02
   133.54       14. 130.72   0.87  3.487E-02   133.54  11.090    PBC<MDA CE144 
   140.51       13. 126.66   0.88  3.411E-02   140.51  89.300    PBC<MDA Tc99m 
   143.79       13. 131.97   0.88  3.371E-02   143.79  10.960    PBC<MDA U235  
   162.66       13. 113.79   0.90  3.113E-02   162.66   6.220    PBC<MDA Ba140 
   165.85       12. 122.52   0.91  3.133E-02   165.85  79.900    PBC<MDA CE139 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:41:26 AMPage  3
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193296.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   185.72       29.  51.03   0.93  2.854E-02   185.72  54.000    PBC<MDA U235  
   193.51       12. 104.11   0.93  2.758E-02   193.51   4.400    PBC<MDA TH229 
   205.33        2. 604.45   0.94  2.626E-02   205.33   5.010    PBC<MDA U235  
   238.64      162.   9.94   0.97  2.319E-02   238.63  43.300  8.980E+00 PB212 
   242.09       23.  44.29   0.98  2.293E-02   242.00   7.430    PBC<MDA PB214 
   256.24       10. 113.96   1.00  2.186E-02   256.24   7.000    PBC<MDA TH227 
   263.70        4. 286.47   1.00  2.135E-02   263.70   0.006    PBC<MDA Cd113m
   277.28       26.  35.76   1.02  2.048E-02   277.28   6.310    PBC<MDA TL208 
   295.09       52.  20.67   1.04  1.945E-02   295.09  19.300  7.700E+00 PB214 
   312.01       12. 155.68   1.05  1.857E-02   312.01  36.000    PBC<MDA PA233 
   328.76        9. 102.24   1.07  1.778E-02   328.76  20.300    PBC<MDA La140 
   340.57        4. 409.06   1.08  1.727E-02   340.57  46.900    PBC<MDA Cs136 
   344.29       14. 113.05   1.08  1.711E-02   344.29  26.500    PBC<MDA EU152 
   351.89      105.  11.69   0.41  1.680E-02   351.93  37.600  9.246E+00 PB214 
   364.48        7. 130.93   1.10  1.632E-02   364.48  81.700    PBC<MDA I131  
   387.95       10. 119.18   1.12  1.549E-02   387.95  66.000    PBC<MDA Cf249 
   427.88        6. 164.99   1.16  1.428E-02   427.88  29.600    PBC<MDA SB125 
   453.88        9.  57.45   1.18  1.360E-02   453.88  65.000    PBC<MDA PM146 
   468.06        6. 203.26   1.20  1.325E-02   468.06  51.750    PBC<MDA Ir192 
   487.02        7. 125.85   1.21  1.282E-02   487.02  45.500    PBC<MDA La140 
   497.05        2. 361.06   1.22  1.260E-02   497.05  90.900    PBC<MDA RU103 
   511.86       80.  14.39   2.48  1.230E-02   511.86  20.000  1.814E+01 RH106 
   563.24        6. 136.76   1.28  1.135E-02   563.24   8.350    PBC<MDA CS134 
   583.11       63.  14.46   0.75  1.103E-02   583.02  84.500  3.755E+00 TL208 
   609.36       66.  18.11   0.99  1.063E-02   609.31  46.090  7.427E+00 BI214 
                                               610.30   5.750  5.961E+01 RU103 
   635.89        3. 142.83   1.34  1.026E-02   635.89  11.310    PBC<MDA SB125 
   657.76        8.  85.50   1.36  9.974E-03   657.76  94.640    PBC<MDA AG110M
   661.66        2. 340.65   1.37  9.924E-03   661.66  85.210    PBC<MDA CS137 
   735.72        8.  98.56   1.43  9.081E-03   735.72  22.500    PBC<MDA PM146 
   766.41        5. 145.55   1.45  8.776E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.088E+02 PA234M
   795.87        8.  95.67   1.48  8.503E-03   795.87  85.530    PBC<MDA CS134 
   799.60        4. 235.90   1.48  8.469E-03   799.60  98.960    PBC<MDA TL210 
   801.95        1. 888.82   1.48  8.448E-03   801.95   8.690    PBC<MDA CS134 
   815.77        2. 363.26   1.49  8.328E-03   815.77  23.280    PBC<MDA La140 
   818.50        5. 122.98   1.50  8.305E-03   818.50 100.000    PBC<MDA Cs136 
   834.85        3. 202.34   1.51  8.168E-03   834.85  99.980    PBC<MDA MN54  
   857.98        1. 789.83   1.53  7.963E-03   860.56  12.420    PBC<MDA TL208 
   889.28        3. 225.83   1.55  7.747E-03   889.28  99.984    PBC<MDA Sc46  
   911.09       35.  20.03   1.99  7.591E-03   911.07  29.000  8.887E+00 AC228 
   937.49        2. 403.11   1.59  7.411E-03   937.49  34.360    PBC<MDA AG110M
   963.86        2. 405.48   1.61  7.239E-03   964.11  14.605    PBC<MDA EU152 
   968.72       29.  22.22   1.61  7.209E-03   968.97  17.460  1.295E+01 AC228 
   996.33        6.  89.86   1.63  7.042E-03   996.33  10.600    PBC<MDA EU154 
  1001.00        5. 116.47   1.64  7.014E-03  1001.00   0.837    PBC<MDA PA234M
  1004.77        6. 123.81   1.64  6.992E-03  1004.77  18.010    PBC<MDA EU154 
  1048.07        2. 234.52   1.67  6.749E-03  1048.07  80.000    PBC<MDA Cs136 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:41:26 AMPage  4
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193296.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1063.66        9. 105.06   1.68  6.666E-03  1063.66  74.500    PBC<MDA BI207 
  1077.40        6.  93.21   1.69  6.594E-03  1077.40   3.300    PBC<MDA Ga68  
  1116.66       12.  35.46   1.72  6.381E-03  1120.29  15.100  6.851E+00 BI214 
  1121.30        3. 292.48   1.72  6.376E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  7.490E-01 Ta182 
  1189.05        6.  89.49   1.77  6.069E-03  1189.05  16.200    PBC<MDA Ta182 
  1221.41        8. 119.02   1.79  5.934E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.28        6. 189.97   1.80  5.866E-03  1238.28  66.070    PBC<MDA Co56  
  1313.00        6.  90.55   1.85  5.583E-03  1313.00  21.000    PBC<MDA TL210 
  1408.10        4. 152.39   1.91  5.264E-03  1408.00  21.005    PBC<MDA EU152 
  1460.75      216.   6.89   2.09  5.103E-03  1460.83  10.670  2.206E+02 K40   
  1764.82       19.  26.96   2.11  4.351E-03  1764.49  15.400  1.556E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.83    74.80        52.        66. 2.102E+03   19.72   0.813  -       D
   308.29    77.17        55.       119. 3.686E+03   12.78   0.815  -       D
   515.74   128.99        29.        34. 9.537E+02   32.10   0.362  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.69    46.54       133.        -3.    -0.001   720.73   0.783 
 TH-227    200.11    50.14        93.         6.     0.003   289.37   0.787s
 AM-241    237.72    59.54       101.        -5.    -0.003   330.21   0.797s
 TH-234    252.74    63.29       142.         2.     0.001   945.98   0.801s
 Sn-126    256.71    64.28       143.        16.     0.009   106.78   0.802s
 BA-133    323.61    80.99       140.        -2.    -0.001   642.83   0.819s
 Np-237    345.63    86.49       413.         0.     0.000   168.66   0.825A
 EU-155    345.84    86.54        47.        19.     0.011   159.43   0.357A
 Sn-126    347.43    86.94       396.       -10.    -0.005   287.42   0.825s
 Cd-109    351.83    88.04       386.         0.     0.000  1000.00   0.826s
 Nd-147    364.08    91.10       260.        14.     0.008   163.48   0.829s
 TH-234    370.05    92.59        93.        33.     0.018    45.14   0.831D
 AC-228    373.09    93.35       290.        15.     0.009   159.35   0.832s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:41:26 AMPage  5
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193296.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Gd-153    389.70    97.50       140.        -8.    -0.004   225.68   0.836s
 Np-239    397.71    99.50       148.       -12.    -0.006   152.24   0.838s
 Gd-153    412.52   103.20       170.       -15.    -0.008   126.01   0.842s
 Np-239    414.52   103.70       134.       -16.    -0.009   108.45   0.842s
 EU-155    420.98   105.31       245.        14.     0.008   159.40   0.844s
 Np-239    424.25   106.13       305.       -16.    -0.009   155.52   0.845s
 EU-152    486.90   121.78        84.         6.     0.004   137.31   0.861D
 CO-57     488.03   122.06        85.         0.     0.000   938.08   0.861D
 EU-154    492.18   123.10        92.        -3.    -0.002   432.41   0.862 
 PA-234    524.99   131.29       254.       -16.    -0.009   145.46   0.871s
 HF-181    531.91   133.02       238.        -6.    -0.004   341.95   0.872s
 CE-144    533.97   133.54       158.        14.     0.008   130.72   0.873s
 CO-57     545.72   136.47       246.       -14.    -0.007   166.38   0.876s
 Tc-99m    561.88   140.51       136.        13.     0.007   126.66   0.880s
 U-235     574.99   143.79       150.        13.     0.007   131.97   0.883s
 CE-141    581.61   145.44       180.       -11.    -0.006   174.03   0.885s
 Ba-140    650.54   162.66       102.        13.     0.007   113.79   0.902s
 U-235     653.42   163.38       101.       -14.    -0.008   108.43   0.903s
 CE-139    663.32   165.85        96.        12.     0.006   122.52   0.905s
 Cf-251    706.34   176.60        90.       -15.    -0.008   115.47   0.916s
 U-235     742.85   185.72        60.        29.     0.016    51.03   0.925s
 TH-229    774.03   193.51        47.        12.     0.007   104.11   0.933s
 U-235     821.35   205.33        58.         2.     0.001   604.45   0.945s
 Cf-251    908.08   227.00        83.       -14.    -0.008   116.37   0.966s
 TH-227    943.98   235.97       389.       -16.    -0.009   181.15   0.975s
 PB-212    954.64   238.63        30.       152.     0.084     9.62   0.978D
 PB-214    968.10   242.00        38.        23.     0.013    44.29   0.981D
 EU-152    978.89   244.69       367.       -16.    -0.009   174.56   0.984s
 TH-227   1025.11   256.24        37.        10.     0.006   113.96   0.995 
 Cd-113m  1054.97   263.70        53.         4.     0.002   286.47   1.002s
 BI-210M  1063.50   265.83        55.        -1.    -0.001   793.73   1.005s
 TL-208   1109.33   277.28        31.        26.     0.015    35.76   1.016 
 Hg-203   1117.00   279.20        86.       -12.    -0.007   110.92   1.017s
 I-131    1137.41   284.30        37.        -9.    -0.005   135.05   1.022 
 PB-214   1180.62   295.09        22.        52.     0.029    20.67   1.044s
 TL-210   1184.24   296.00       290.       -14.    -0.008   175.01   1.034s
 PB-212   1200.37   300.03       276.       -14.    -0.008    75.92   1.038 
 PA-231   1200.53   300.07       262.       -14.    -0.008   165.94   1.038s
 PA-233   1200.97   300.18       248.       -14.    -0.008   161.57   1.038s
 PA-231   1210.86   302.65       234.        -4.    -0.002   525.44   1.040s
 BA-133   1211.66   302.85       230.         0.     0.000  1000.00   1.040s
 Ba-140   1219.66   304.85       230.         0.     0.000  1000.00   1.042s
 BI-210M  1219.85   304.90       230.         0.     0.000  1000.00   1.042s
 Ir-192   1234.03   308.44       230.         0.     0.000  1000.00   1.046s
 PA-233   1248.32   312.01       163.        12.     0.007   155.68   1.049s
 Ir-192   1266.25   316.49        62.        -8.    -0.004   143.61   1.053s
 CR-51    1280.63   320.08       101.       -12.    -0.006   159.61   1.057s
 La-140   1315.35   328.76        22.         9.     0.005   102.24   1.065s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:41:26 AMPage  6
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193296.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cf-249   1334.08   333.44        44.       -10.    -0.006   128.06   1.070 
 AC-228   1353.61   338.32        93.       -19.    -0.010    52.31   1.074s
 Cs-136   1362.62   340.57       116.         4.     0.002   409.06   1.077s
 EU-152   1377.49   344.29       119.        14.     0.008   113.05   1.080 
 HF-181   1383.66   345.83       139.       -15.    -0.008   113.68   1.082s
 PB-214   1407.94   351.89        17.       105.     0.058    11.69   0.407s
 BA-133   1424.36   356.00       170.       -11.    -0.006   174.33   1.091s
 I-131    1458.32   364.48        22.         7.     0.004   130.93   1.099s
 BA-133   1535.78   383.84       124.       -14.    -0.008    87.61   1.117s
 Cf-249   1552.22   387.95        60.        10.     0.005   119.18   1.121s
 SN-113   1567.19   391.69       102.        -6.    -0.003   253.34   1.125s
 SB-125   1711.99   427.88        24.         6.     0.003   164.99   1.158s
 AG-108M  1736.25   433.94        36.       -12.    -0.007   100.80   1.164s
 PM-146   1816.05   453.88         4.         9.     0.005    57.45   1.182s
 SB-125   1854.01   463.37        87.       -15.    -0.008    34.43   1.191s
 Ir-192   1872.79   468.06        72.         6.     0.003   203.26   1.195s
 BE-7     1910.94   477.59        44.       -10.    -0.005    55.24   1.204s
 HF-181   1928.56   482.00        65.       -12.    -0.007   100.25   1.208 
 La-140   1948.65   487.02        21.         7.     0.004   125.85   1.212s
 RU-103   1988.80   497.05        21.         2.     0.001   361.06   1.221s
 RH-106   2048.06   511.86        27.        80.     0.045    14.39   2.485s
 Nd-147   2124.62   531.00        24.        -2.    -0.001   484.77   1.252s
 Ba-140   2149.67   537.26        32.        -8.    -0.004   142.89   1.258s
 CS-134   2253.60   563.24        16.         6.     0.003   136.76   1.280 
 CS-134   2277.94   569.32        29.        -4.    -0.002   189.74   1.286s
 PA-234   2278.54   569.47        33.         0.     0.000  1000.00   1.286s
 BI-207   2279.47   569.70        33.         0.     0.000  1000.00   1.286 
 TL-208   2333.10   583.11         4.        63.     0.035    14.46   0.751s
 SB-125   2402.69   600.50       207.       -12.    -0.007    72.41   1.313s
 SB-124   2411.61   602.73       194.       -12.    -0.007   165.51   1.315s
 CS-134   2419.53   604.71       182.       -12.    -0.007   160.23   1.317s
 BI-214   2438.11   609.36        22.        66.     0.036    18.11   0.995s
 AG-108M  2457.82   614.28       169.         0.     0.000  1000.00   1.325s
 RH-106   2488.37   621.92        30.       -12.    -0.007    96.12   1.332s
 SB-125   2544.26   635.89        10.         3.     0.002   142.83   1.344s
 I-131    2548.61   636.97        19.        -4.    -0.002   168.05   1.345s
 AG-110M  2631.76   657.76        20.         8.     0.005    85.50   1.362s
 CS-137   2647.36   661.66        26.         2.     0.001   340.65   1.366s
 NB-94    2811.25   702.63        22.        -6.    -0.003   128.50   1.400s
 AG-108M  2892.48   722.94        29.         0.     0.000  1000.00   1.417s
 EU-154   2894.17   723.36        29.         0.     0.000  1000.00   1.418s
 BI-212   2909.41   727.17        37.        -7.    -0.004   113.44   1.421s
 PM-146   2943.61   735.72        13.         8.     0.004    98.56   1.428s
 PM-146   2989.37   747.16        22.        -4.    -0.002   195.64   1.437s
 AG-110M  3056.50   763.94        32.       -12.    -0.007    72.65   1.451s
 NB-95    3063.89   765.79        52.        -7.    -0.004   157.32   1.453s
 PA-234M  3066.38   766.41        25.         5.     0.003   145.55   1.453s
 EU-152   3116.41   778.92        14.         0.     0.000  1000.00   1.463s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:41:26 AMPage  7
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193296.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-212   3142.41   785.42        24.        -2.    -0.001   456.85   1.468s
 CS-134   3184.20   795.87        26.         8.     0.005    95.67   1.477s
 TL-210   3199.12   799.60        34.         4.     0.002   235.90   1.480s
 CS-134   3208.53   801.95        39.         1.     0.001   888.82   1.482 
 CO-58    3243.82   810.78        39.       -11.    -0.006    73.59   1.489s
 La-140   3263.80   815.77        35.         2.     0.001   363.26   1.493s
 Cs-136   3274.72   818.50        18.         5.     0.003   122.98   1.495s
 MN-54    3340.10   834.85        10.         3.     0.002   202.34   1.508s
 Co-56    3387.78   846.77        14.        -4.    -0.002   155.79   1.518s
 TL-208   3442.95   860.56        19.         1.     0.001   789.83   1.529s
 NB-94    3485.08   871.10        18.        -2.    -0.001   402.77   1.537s
 EU-154   3493.61   873.23        20.        -1.    -0.001   640.31   1.539s
 PA-234   3533.64   883.24        42.         0.     0.000  1000.00   1.547s
 AG-110M  3539.41   884.68        42.         0.     0.000  1000.00   1.547s
 Sc-46    3557.79   889.28        27.         3.     0.002   225.83   1.551s
 Y-88     3592.83   898.04        30.       -14.    -0.008    67.66   1.558s
 AC-228   3645.04   911.09         4.        35.     0.020    20.03   1.989s
 AG-110M  3750.60   937.49        14.         2.     0.001   403.11   1.589s
 PA-234   3784.70   946.02        14.        -2.    -0.001   403.11   1.595s
 EU-152   3857.05   964.11        44.         2.     0.001   405.48   1.609s
 AC-228   3876.48   968.97         7.        29.     0.016    22.22   1.612D
 EU-154   3985.88   996.33        10.         6.     0.003    89.86   1.633 
 PA-234M  4004.55  1001.00        16.         5.     0.003   116.47   1.636s
 EU-154   4019.65  1004.77        22.         6.     0.003   123.81   1.639s
 Co-56    4151.87  1037.84        30.       -10.    -0.006    61.21   1.664s
 Cs-136   4192.77  1048.07        10.         2.     0.001   234.52   1.671s
 RH-106   4201.93  1050.36        28.       -10.    -0.006    81.24   1.673s
 BI-207   4255.11  1063.66        15.         9.     0.005   105.06   1.682 
 Ga-68    4310.04  1077.40         5.         6.     0.003    93.21   1.692s
 FE-59    4397.41  1099.25        20.        -4.    -0.002   250.83   1.708s
 EU-152   4448.68  1112.07        30.         0.     0.000   342.70   1.717s
 ZN-65    4462.56  1115.55        30.         0.     0.000  1000.00   1.720s
 BI-214   4481.51  1120.29         3.        12.     0.007    35.46   1.723s
 Sc-46    4482.57  1120.55        15.         0.     0.000  1000.00   1.723s
 Ta-182   4485.56  1121.30        37.         3.     0.002   292.48   1.724s
 CO-60    4693.21  1173.24        15.        -5.    -0.003    79.80   1.760s
 Ta-182   4756.42  1189.05         5.         6.     0.003    89.49   1.771 
 Ta-182   4885.79  1221.41        16.         8.     0.004   119.02   1.793s
 Co-56    4953.23  1238.28        21.         6.     0.003   189.97   1.804s
 NA-22    5098.13  1274.53        21.        -6.    -0.004   110.53   1.828s
 EU-154   5098.17  1274.54        28.         0.     0.000  1000.00   1.828s
 FE-59    5166.35  1291.60        16.        -4.    -0.002   232.74   1.840s
 TL-210   5251.91  1313.00         5.         6.     0.004    90.55   1.854s
 CO-60    5329.85  1332.50        11.        -1.    -0.001   327.81   1.866s
 AG-110M  5536.88  1384.30        11.        -4.    -0.002   209.09   1.899s
 EU-152   5631.62  1408.00         5.         4.     0.002   152.39   1.914s
 K-40     5842.42  1460.75         3.       216.     0.120     6.89   2.092 
 La-140   6383.73  1596.21         6.        -4.    -0.002   387.28   2.024s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:41:26 AMPage  8
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193296.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-124   6762.39  1690.98         0.         0.     0.000  1000.00   2.076s
 BI-214   7056.06  1764.49         3.        19.     0.010    26.96   2.114s
 Co-56    7083.46  1771.35        22.         0.     0.000  1000.00   2.117s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -3.8863E+00                                      5.31E+01             
                           477.60-3.886E+00 &(P 1.357E+01 5.52E+01 1.05E+01 G  
 
NA-22    C  -6.1497E-01                                      9.50E+02             
                          1274.53-6.150E-01 ?(  2.353E+00 1.11E+02 9.99E+01 G  
 
K-40     N   2.2056E+02                                      4.66E+11             
                          1460.83 2.206E+02  (P 1.076E+01 6.89E+00 1.07E+01 G  
 
Sc-46    F   2.3908E-01                                      8.38E+01             
                           889.28 2.391E-01 ?(  1.920E+00 2.26E+02 1.00E+02 G  
                          1120.55 0.000E+00 -   1.790E+00 1.00E+03 1.00E+02 G  
 
CR-51    F  -3.5479E+00                                      2.77E+01             
                           320.08-3.548E+00 ?(P 1.520E+01 1.60E+02 9.94E+00 G  
 
MN-54    C   2.2821E-01                                      3.12E+02             
                           834.85 2.282E-01 ?(P 1.169E+00 2.02E+02 1.00E+02 G  
 
FE-59    F  -6.0663E-01                                      4.45E+01             
                          1099.25-6.066E-01 ?(  3.572E+00 2.51E+02 5.65E+01 G  
                          1291.60-9.087E-01 +   4.850E+00 2.33E+02 4.32E+01 G  
 
Co-56    C   1.4073E-01                                      7.73E+01             
                           846.77-3.033E-01 ?(P 1.405E+00 1.56E+02 9.99E+01 G  
                          1238.28 8.123E-01 ?(  3.474E+00 1.90E+02 6.61E+01 G  
                          1037.84-5.833E+00 + P 1.634E+01 6.12E+01 1.41E+01 G  
                          1771.35 0.000E+00 -   2.033E+01 1.00E+03 1.55E+01  A 
 
CO-57    C  -2.0316E+00                                      2.72E+02             
                           122.06 2.431E-05 }   8.260E-01 9.38E+02 8.56E+01 G  
                           136.47-2.032E+00 ?(  1.140E+01 1.66E+02 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:41:26 AMPage  9
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193296.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-58    C  -7.1114E-01                                      7.09E+01             
                           810.78-7.111E-01 ?(P 2.122E+00 7.36E+01 9.95E+01 G  
 
CO-60    F  -1.3876E-01                                      1.93E+03             
                          1332.50-1.388E-01 ?(P 1.857E+00 3.28E+02 1.00E+02 G  
                          1173.24-4.921E-01 + P 1.904E+00 7.98E+01 9.99E+01 G  
 
NB-94    I  -3.5006E-01                                      7.41E+06             
                           702.63-3.501E-01 ?(P 1.472E+00 1.29E+02 9.79E+01 G  
                           871.10-1.058E-01 &   1.567E+00 4.03E+02 9.99E+01 G  
 
ZR-95    I   7.6677E-02                                      6.40E+01             
                           756.73 7.668E-02 %(  2.543E+00 1.28E+03 5.45E+01 G  
                           724.20-2.336E-02 % P 3.832E+00 4.40E+03 4.42E+01 G  
 
NB-95    I  -4.2265E-01                                      6.40E+01             
                           765.79-4.227E-01 &(  2.295E+00 1.57E+02 9.98E+01 G  
 
RU-103   I   1.2034E-01                                      3.93E+01             
                           497.05 1.203E-01 ?(P 1.155E+00 3.61E+02 9.09E+01 G  
                           610.30-1.098E+00 %   5.779E+01 1.53E+03 5.75E+00 GA 
 
RH-106   I  -6.5568E+00                                      3.74E+02             
                           621.92-6.557E+00  (  1.519E+01 9.61E+01 9.93E+00 G  
                          1050.36-5.287E+01 +   1.447E+02 8.12E+01 1.56E+00 G  
                           511.86 1.814E+01     6.047E+00 1.44E+01 2.00E+01 GA 
 
AG-108M  C  -5.3144E-01                                      1.53E+05             
                           433.94-5.314E-01 ?(P 1.336E+00 1.01E+02 9.05E+01 G  
                           722.94 0.000E+00 +   1.855E+00 1.00E+03 9.08E+01 G  
                           614.28 0.000E+00 +   3.706E+00 1.00E+03 8.98E+01 G  
 
AG-110M  F   3.0094E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  3.233E+00 1.00E+03 7.27E+01 G  
                           657.76 4.829E-01 ?(  1.401E+00 8.55E+01 9.46E+01 G  
                           937.49 4.363E-01 ?(  4.395E+00 4.03E+02 3.44E+01 G  
                          1384.30-1.570E+00 +   7.679E+00 2.09E+02 2.43E+01 G  
                           763.94-3.401E+00 +   8.238E+00 7.26E+01 2.23E+01 G  
 
SN-113   F  -3.2225E-01                                      1.15E+02             
                           391.69-3.222E-01 ?(  2.806E+00 2.53E+02 6.40E+01 G  
 
SB-124   F  -6.3753E-01                                      6.02E+01             
                           602.73-6.375E-01 ?(  3.567E+00 1.66E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.899E+00 1.00E+03 4.78E+01 G  
                           722.79-3.717E-01 %   1.542E+01 1.14E+03 1.08E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:41:26 AMPage 10
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193296.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SB-125   I   1.0118E+00                                      1.01E+03             
                           427.88 7.886E-01 ?(  3.357E+00 1.65E+02 2.96E+01 G  
                           600.50-3.600E+00 + P 2.015E+01 7.24E+01 1.79E+01 G  
                           635.89 1.596E+00 ?(  8.234E+00 1.43E+02 1.13E+01 G  
                           463.37-5.959E+00 + P 1.830E+01 3.44E+01 1.05E+01 G  
 
I-131    I   2.9170E-01                                      8.02E+00             
                           364.48 2.917E-01 &(  1.024E+00 1.31E+02 8.17E+01 G  
                           284.30-3.909E+00 +   1.395E+01 1.35E+02 6.14E+00 G  
                           636.97-2.899E+00 +   1.735E+01 1.68E+02 7.17E+00 G  
 
Gd-153   F  -3.8825E-01                                      2.42E+02             
                            97.50-3.883E-01 ?(  2.989E+00 2.26E+02 3.00E+01 G  
                           103.20-1.054E+00 +   4.474E+00 1.26E+02 2.18E+01 G  
 
Ga-68    C   1.7599E+01                                      4.71E-02             
                          1077.40 1.760E+01 ?(  3.929E+01 9.32E+01 3.30E+00 G  
 
Tc-99m   I   2.5089E-01                                      2.51E-01             
                           140.51 2.509E-01 ?(  1.073E+00 1.27E+02 8.93E+01 G  
 
BA-133   F  -5.7742E-01                                      3.85E+03             
                           356.00-5.774E-01 &(  3.411E+00 1.74E+02 6.20E+01 G  
                           302.85 0.000E+00 +   1.168E+01 1.00E+03 1.83E+01 G  
                           383.84-5.581E+00 + P 2.167E+01 8.76E+01 8.94E+00 GA 
                            80.99-1.162E-01 + P 2.846E+00 6.43E+02 3.41E+01 GA 
 
CS-134   I   8.6928E-01                                      7.54E+02             
                           795.87 6.224E-01 ?(P 2.031E+00 9.57E+01 8.55E+01 G  
                           604.71-6.443E-01 -   3.491E+00 1.60E+02 9.76E+01 G  
                           569.32-1.337E+00 &   8.948E+00 1.90E+02 1.54E+01 G  
                           801.95 7.567E-01 ?(  2.407E+01 8.89E+02 8.69E+00 G  
                           563.24 3.516E+00 ?(  1.251E+01 1.37E+02 8.35E+00 G  
 
CS-137   I   1.4358E-01                                      1.10E+04             
                           661.66 1.436E-01 ?(P 1.751E+00 3.41E+02 8.52E+01 G  
 
CE-139   F   2.5892E-01                                      1.38E+02             
                           165.85 2.589E-01 ?(  1.075E+00 1.23E+02 7.99E+01 G  
 
Ba-140   I  -4.7462E-01                                      1.28E+01             
                           537.26-1.543E+00 ?(  5.607E+00 1.43E+02 2.44E+01 G  
                           162.66 3.714E+00 ?(  1.428E+01 1.14E+02 6.22E+00 G  
                           304.85 0.000E+00 +   5.020E+01 1.00E+03 4.29E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:41:26 AMPage 11
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193296.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
La-140   I   1.6637E-01                                      1.28E+01             
                          1596.21-4.737E-01 ?(P 1.720E+00 3.87E+02 9.54E+01 G  
                           487.02 6.995E-01 &(P 2.275E+00 1.26E+02 4.55E+01 G  
                           328.76 1.397E+00  (  3.782E+00 1.02E+02 2.03E+01 G  
                           815.77 6.742E-01 ?(  8.716E+00 3.63E+02 2.33E+01 G  
 
CE-141   I  -3.8084E-01                                      3.25E+01             
                           145.44-3.808E-01 ?(  2.244E+00 1.74E+02 4.82E+01 G  
 
CE-144   I   1.9991E+00                                      2.85E+02             
                           133.54 1.999E+00  (  8.817E+00 1.31E+02 1.11E+01 G  
 
PM-144   C   1.9676E-02                                      3.63E+02             
                           696.54 1.968E-02 %(  1.440E+00 2.86E+03 9.90E+01 G  
                           618.06-3.490E-02 % P 3.383E+00 1.82E+03 9.91E+01 G  
 
EU-152   F   1.5460E+00                                      4.94E+03             
                           121.78 3.522E-01 }   2.466E+00 1.37E+02 2.86E+01 G  
                           344.29 1.722E+00  (  6.565E+00 1.13E+02 2.65E+01 G  
                          1112.07-2.801E-01 - P 1.802E+01 3.43E+02 1.36E+01 G  
                           778.92 0.000E+00 -   9.991E+00 1.00E+03 1.29E+01 G  
                           964.11 1.227E+00 ?(  1.760E+01 4.05E+02 1.46E+01 G  
                           244.69-5.060E+00 &   2.968E+01 1.75E+02 7.58E+00 G  
                          1408.00 1.842E+00 ?   6.769E+00 1.52E+02 2.10E+01 GA 
 
EU-154   I   1.2265E+00                                      3.14E+03             
                           123.10-1.206E-01 ?(  1.808E+00 4.32E+02 4.08E+01 G  
                          1274.54 0.000E+00 +   7.507E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 +   8.337E+00 1.00E+03 2.02E+01 G  
                           873.23-5.756E-01 +   1.356E+01 6.40E+02 1.23E+01 G  
                          1004.77 2.513E+00 ?(  1.084E+01 1.24E+02 1.80E+01 G  
                           996.33 4.224E+00 ?(  1.308E+01 8.99E+01 1.06E+01 G  
 
EU-155   I   1.0199E+00                                      1.81E+03             
                           105.31 1.020E+00 ?(  5.478E+00 1.59E+02 2.12E+01 G  
                            86.54 1.020E+00 }   1.819E+00 1.59E+02 3.07E+01 G  
 
HF-181   F  -6.3412E-01                                      4.24E+01             
                           482.00-6.341E-01 ?(  2.150E+00 1.00E+02 8.05E+01 G  
                           133.02-2.362E-01 &   2.743E+00 3.42E+02 4.33E+01 G  
                           345.83-3.254E+00 +   1.246E+01 1.14E+02 1.51E+01 G  
                           136.30-1.142E-01 &   1.996E+01 5.11E+03 5.85E+00 G  
 
Ta-182   F   2.0149E+00                                      1.14E+02             
                          1121.30 7.490E-01 &(  7.753E+00 2.92E+02 3.49E+01 G  
                          1221.41 2.774E+00 ?(  7.403E+00 1.19E+02 2.70E+01 G  
                          1189.05 3.477E+00 &(  7.419E+00 8.95E+01 1.62E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:41:26 AMPage 12
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193296.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Hg-203   F  -4.1063E-01                                      4.66E+01             
                           279.20-4.106E-01 ?(  1.541E+00 1.11E+02 8.15E+01 G  
 
TL-208   N   3.7546E+00                                      6.98E+02             
                           583.02 3.755E+00  (  7.170E-01 1.45E+01 8.45E+01 G  
                           277.28 1.127E+01 + P 1.228E+01 3.58E+01 6.31E+00 G  
                           860.56 6.579E-01 & P 1.288E+01 7.90E+02 1.24E+01 G  
 
PM-146   C   9.6720E-01                                      2.02E+03             
                           453.88 5.491E-01 ?(P 7.917E-01 5.75E+01 6.50E+01 G  
                           747.16-7.122E-01 - P 4.470E+00 1.96E+02 3.40E+01 G  
                           735.72 2.175E+00 ?(  5.305E+00 9.86E+01 2.25E+01 G  
 
Y-88     F  -3.6394E-02                                      1.07E+02             
                          1836.06-3.639E-02 %(P 9.809E-01 1.87E+03 9.92E+01 G  
                           898.04-1.083E+00 + P 2.180E+00 6.77E+01 9.37E+01 G  
 
Cd-113m      1.5902E+03                                      5.33E+03             
                           263.70 1.590E+03 ?(  1.593E+04 2.86E+02 6.00E-03   K
 
Cf-251   T  -1.6478E+00                                      3.28E+05             
                           176.60-1.648E+00 ?(  5.154E+00 1.15E+02 1.70E+01 G  
                           227.00-5.229E+00 +   1.651E+01 1.16E+02 6.30E+00 GA 
 
Cf-249   T   5.1889E-01                                      1.28E+05             
                           387.95 5.189E-01 *(  2.108E+00 1.19E+02 6.60E+01 G  
                           333.44-2.038E+00 +   6.853E+00 1.28E+02 1.55E+01 G  
 
Sn-126       3.3797E+00                                      3.65E+07             
                            87.57 3.272E-07 &   4.043E+00 3.64E+08 3.75E+01 GA 
                            64.28 3.380E+00 ?(  1.213E+01 1.07E+02 9.70E+00 G  
                            86.94-1.758E+00 -   1.703E+01 2.87E+02 9.04E+00 GA 
 
PB-210   N  -1.9372E+00                                      8.14E+03             
                            46.54-1.937E+00 ?(P 4.122E+01 7.21E+02 4.25E+00 G  
 
PB-212   N   8.3911E+00                                      6.98E+02             
                           238.63 8.391E+00  (P 1.569E+00 9.62E+00 4.33E+01 G  
                           300.03-1.255E+01 - P 7.079E+01 7.59E+01 3.28E+00 GA 
 
PB-214   N   8.7213E+00                                      5.84E+05             
                           351.93 9.246E+00  (P 1.921E+00 1.17E+01 3.76E+01 G  
                           295.09 7.700E+00 *(P 3.634E+00 2.07E+01 1.93E+01 G  
                           242.00 7.364E+00   P 1.030E+01 4.43E+01 7.43E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:41:26 AMPage 13
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193296.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-207   C   9.6421E-01                                      1.18E+04             
                          1063.66 9.642E-01  (P 2.348E+00 1.05E+02 7.45E+01 G  
                           569.70 0.000E+00 -   1.497E+00 1.00E+03 9.77E+01 G  
 
BI-212   N  -5.3753E+00                                      6.98E+02             
                           727.17-5.375E+00 ?(P 2.493E+01 1.13E+02 7.55E+00 G  
                           785.42-8.511E+00 + P 1.282E+02 4.57E+02 1.28E+00 GA 
 
U-235    N   1.6793E+00                                      2.57E+11             
                           143.79 2.014E+00  (  8.974E+00 1.32E+02 1.10E+01 G  
                           205.33 9.478E-01 &(P 1.610E+01 6.04E+02 5.01E+00 G  
                           163.38-4.858E+00 & P 1.745E+01 1.08E+02 5.08E+00 G  
                           185.72 1.046E+00     1.399E+00 5.10E+01 5.40E+01 GA 
 
BI-214   N   7.2849E+00                                      5.84E+05             
                           609.31 7.427E+00  (P 2.812E+00 1.81E+01 4.61E+01 G  
                          1120.29 6.851E+00 &(P 6.045E+00 3.55E+01 1.51E+01 G  
                          1764.49 1.556E+01 + P 9.193E+00 2.70E+01 1.54E+01 G  
 
BI-210M  T  -6.9854E-02                                      1.10E+09             
                           265.83-6.985E-02 ?(  1.958E+00 7.94E+02 5.00E+01 G  
                           304.90 0.000E+00 +   7.692E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   1.0413E+01                                      2.10E+03             
                           911.07 8.887E+00  (P 2.971E+00 2.00E+01 2.90E+01 G  
                           968.97 1.295E+01  (  6.471E+00 2.22E+01 1.75E+01 G  
                           338.32-4.989E+00 - P 1.268E+01 5.23E+01 1.20E+01 G  
                            93.35 4.326E+00 -   2.319E+01 1.59E+02 5.56E+00 XA 
 
TH-227   N   2.7958E+00                                      7.95E+03             
                           256.24 3.751E+00 ?(  1.123E+01 1.14E+02 7.00E+00 G  
                           235.97-3.000E+00 +   1.825E+01 1.81E+02 1.23E+01 G  
                            50.14 1.960E+00 ?(P 1.648E+01 2.89E+02 8.00E+00 G  
 
TH-229   N   5.5601E+00                                      2.68E+06             
                           193.51 5.560E+00 &(  1.581E+01 1.04E+02 4.40E+00 G  
                           210.85-7.231E-01 %   3.210E+01 1.59E+03 2.99E+00 G  
 
TH-234   N   9.2791E+00                                      1.63E+12             
                            92.59 9.279E+00  (P 1.343E+01 4.51E+01 5.58E+00 G  
                            63.29 9.644E-01 - P 3.134E+01 9.46E+02 3.81E+00 G  
 
PA-231   N  -4.1898E+00                                      1.20E+07             
                           302.65-4.190E+00 ?(  7.497E+01 5.25E+02 2.88E+00 G  
                           300.07-1.646E+01 +   9.202E+01 1.66E+02 2.46E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:41:26 AMPage 14
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193296.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-233   C   9.8267E-01                                      7.82E+08             
                           312.01 9.827E-01  (P 5.176E+00 1.56E+02 3.60E+01 G  
                           300.18-6.533E+00 +   3.557E+01 1.62E+02 6.20E+00 G  
 
PA-234   N  -1.3842E+00                                      1.63E+12             
                           131.29-1.384E+00 ?(  6.773E+00 1.45E+02 1.80E+01 G  
                           946.02-1.127E+00 +   1.136E+01 4.03E+02 1.34E+01 G  
                           569.47 0.000E+00 &   1.783E+01 1.00E+03 8.20E+00 G  
                           883.24 0.000E+00 +   2.444E+01 1.00E+03 9.60E+00 G  
                           880.53 7.902E-01 %   3.872E+01 1.37E+03 6.00E+00 GA 
 
PA-234M  N   6.5266E+01                                      1.63E+12             
                          1001.00 4.999E+01 ?(P 2.034E+02 1.16E+02 8.37E-01 G  
                           766.41 1.088E+02 &(  5.550E+02 1.46E+02 2.94E-01 G  
 
AM-241   T  -3.1103E-01                                      1.58E+05             
                            59.54-3.110E-01  (P 3.028E+00 3.30E+02 3.59E+01 G  
 
Ir-192   F   7.1350E-03                                      7.40E+01             
                           316.49-2.783E-01 ?(  1.371E+00 1.44E+02 8.70E+01 G  
                           468.06 4.871E-01 ?(  3.416E+00 2.03E+02 5.18E+01 G  
                           308.44 0.000E+00 -   6.849E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F   2.7906E-01                                      1.30E+01             
                           818.50 3.477E-01 &(  1.498E+00 1.23E+02 1.00E+02 G  
                          1048.07 2.058E-01 ?(  1.795E+00 2.35E+02 8.00E+01 G  
                           340.57 2.576E-01 ?(  3.631E+00 4.09E+02 4.69E+01 G  
 
Np-239   T  -1.0885E+00                                      2.36E+00             
                           103.70-9.938E-01 +   3.626E+00 1.08E+02 2.40E+01 X  
                           106.13-1.089E+00 ?(  5.689E+00 1.56E+02 2.27E+01 G  
                            99.50-1.186E+00 +   6.116E+00 1.52E+02 1.50E+01 X  
 
Nd-147       3.1657E-01                                      1.11E+01             
                           531.00-7.166E-01 ?(  9.151E+00 4.85E+02 1.30E+01 G  
                            91.10 7.912E-01 ?(  4.357E+00 1.63E+02 2.83E+01 G  
 
TL-210   N   2.3908E-01                                      5.84E+05             
                           799.60 2.391E-01 ?(  1.991E+00 2.36E+02 9.90E+01 G  
                           296.00-5.048E-01 +   2.975E+00 1.75E+02 7.90E+01 G  
                          1313.00 3.051E+00 ?   6.383E+00 9.05E+01 2.10E+01 GA 
 
Kr-85    I   3.5138E+00                                      3.92E+03             
                           513.98 3.514E+00 %(  5.383E+02 4.41E+03 4.30E-01 G  
   ( - This peak used in the nuclide activity average.
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:41:26 AMPage 15
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193296.An1             
                                                                                 
   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54       133.        -3.    -0.001   720.73  -1.937E+00  P
 TH-227      50.14        93.         6.     0.003   289.37   1.960E+00  P
 AM-241      59.54       101.        -5.    -0.003   330.21  -3.110E-01  P
 Sn-126      64.28       143.        16.     0.009   106.78   3.380E+00   
 BA-133      80.99       140.        -2.    -0.001   642.83  -1.162E-01  P
 Sn-126      86.94       396.       -10.    -0.005   287.42  -1.758E+00   
 Nd-147      91.10       260.        14.     0.008   163.48   7.912E-01   
 Gd-153      97.50       140.        -8.    -0.004   225.68  -3.883E-01   
 Np-239      99.50       148.       -12.    -0.006   152.24  -1.186E+00   
 Gd-153     103.20       170.       -15.    -0.008   126.01  -1.054E+00   
 Np-239     103.70       134.       -16.    -0.009   108.45  -9.938E-01   
 Np-239     106.13       305.       -16.    -0.009   155.52  -1.089E+00   
 EU-154     123.10        92.        -3.    -0.002   432.41  -1.206E-01   
 PA-234     131.29       254.       -16.    -0.009   145.46  -1.384E+00   
 HF-181     133.02       238.        -6.    -0.004   341.95  -2.362E-01   
 CE-144     133.54       158.        14.     0.008   130.72   1.999E+00   
 Tc-99m     140.51       136.        13.     0.007   126.66   2.509E-01   
 U-235      143.79       150.        13.     0.007   131.97   2.014E+00   
 CE-141     145.44       180.       -11.    -0.006   174.03  -3.808E-01   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:41:26 AMPage 16
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193296.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ba-140     162.66       102.        13.     0.007   113.79   3.714E+00   
 U-235      163.38       101.       -14.    -0.008   108.43  -4.858E+00  P
 CE-139     165.85        96.        12.     0.006   122.52   2.589E-01   
 Cf-251     176.60        90.       -15.    -0.008   115.47  -1.648E+00   
 U-235      185.72        60.        29.     0.016    51.03   1.046E+00   
 TH-229     193.51        47.        12.     0.007   104.11   5.560E+00   
 U-235      205.33        58.         2.     0.001   604.45   9.478E-01  P
 Cf-251     227.00        83.       -14.    -0.008   116.37  -5.229E+00   
 TH-227     235.97       389.       -16.    -0.009   181.15  -3.000E+00   
 TH-227     256.24        37.        10.     0.006   113.96   3.751E+00   
 Cd-113m    263.70        53.         4.     0.002   286.47   1.590E+03   
 BI-210M    265.83        55.        -1.    -0.001   793.73  -6.985E-02   
 Hg-203     279.20        86.       -12.    -0.007   110.92  -4.106E-01   
 I-131      284.30        37.        -9.    -0.005   135.05  -3.909E+00   
 TL-210     296.00       290.       -14.    -0.008   175.01  -5.048E-01   
 PA-231     300.07       262.       -14.    -0.008   165.94  -1.646E+01   
 PA-233     300.18       248.       -14.    -0.008   161.57  -6.533E+00   
 PA-231     302.65       234.        -4.    -0.002   525.44  -4.190E+00   
 PA-233     312.01       163.        12.     0.007   155.68   9.827E-01  P
 Ir-192     316.49        62.        -8.    -0.004   143.61  -2.783E-01   
 CR-51      320.08       101.       -12.    -0.006   159.61  -3.548E+00  P
 La-140     328.76        22.         9.     0.005   102.24   1.397E+00   
 Cf-249     333.44        44.       -10.    -0.006   128.06  -2.038E+00   
 Cs-136     340.57       116.         4.     0.002   409.06   2.576E-01   
 HF-181     345.83       139.       -15.    -0.008   113.68  -3.254E+00   
 BA-133     356.00       170.       -11.    -0.006   174.33  -5.774E-01   
 I-131      364.48        22.         7.     0.004   130.93   2.917E-01   
 BA-133     383.84       124.       -14.    -0.008    87.61  -5.581E+00  P
 Cf-249     387.95        60.        10.     0.005   119.18   5.189E-01   
 SN-113     391.69       102.        -6.    -0.003   253.34  -3.222E-01   
 SB-125     427.88        24.         6.     0.003   164.99   7.886E-01   
 AG-108M    433.94        36.       -12.    -0.007   100.80  -5.314E-01  P
 SB-125     463.37        87.       -15.    -0.008    34.43  -5.959E+00  P
 Ir-192     468.06        72.         6.     0.003   203.26   4.871E-01   
 BE-7       477.59        44.       -10.    -0.005    55.24  -3.886E+00  P
 HF-181     482.00        65.       -12.    -0.007   100.25  -6.341E-01   
 La-140     487.02        21.         7.     0.004   125.85   6.995E-01  P
 RU-103     497.05        21.         2.     0.001   361.06   1.203E-01  P
 RH-106     511.86        27.        80.     0.045    14.39   1.814E+01   
 Nd-147     531.00        24.        -2.    -0.001   484.77  -7.166E-01   
 Ba-140     537.26        32.        -8.    -0.004   142.89  -1.543E+00   
 CS-134     563.24        16.         6.     0.003   136.76   3.516E+00   
 CS-134     569.32        29.        -4.    -0.002   189.74  -1.337E+00   
 SB-125     600.50       207.       -12.    -0.007    72.41  -3.600E+00  P
 SB-124     602.73       194.       -12.    -0.007   165.51  -6.375E-01   
 CS-134     604.71       182.       -12.    -0.007   160.23  -6.443E-01   
 RH-106     621.92        30.       -12.    -0.007    96.12  -6.557E+00   
 SB-125     635.89        10.         3.     0.002   142.83   1.596E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:41:26 AMPage 17
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193296.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 I-131      636.97        19.        -4.    -0.002   168.05  -2.899E+00   
 AG-110M    657.76        20.         8.     0.005    85.50   4.829E-01   
 CS-137     661.66        26.         2.     0.001   340.65   1.436E-01  P
 NB-94      702.63        22.        -6.    -0.003   128.50  -3.501E-01  P
 BI-212     727.17        37.        -7.    -0.004   113.44  -5.375E+00  P
 AG-110M    763.94        32.       -12.    -0.007    72.65  -3.401E+00   
 NB-95      765.79        52.        -7.    -0.004   157.32  -4.227E-01   
 PA-234M    766.41        25.         5.     0.003   145.55   1.088E+02   
 BI-212     785.42        24.        -2.    -0.001   456.85  -8.511E+00  P
 CS-134     795.87        26.         8.     0.005    95.67   6.224E-01  P
 TL-210     799.60        34.         4.     0.002   235.90   2.391E-01   
 CS-134     801.95        39.         1.     0.001   888.82   7.567E-01   
 CO-58      810.78        39.       -11.    -0.006    73.59  -7.111E-01  P
 La-140     815.77        35.         2.     0.001   363.26   6.742E-01   
 Cs-136     818.50        18.         5.     0.003   122.98   3.477E-01   
 MN-54      834.85        10.         3.     0.002   202.34   2.282E-01  P
 Co-56      846.77        14.        -4.    -0.002   155.79  -3.033E-01  P
 NB-94      871.10        18.        -2.    -0.001   402.77  -1.058E-01   
 EU-154     873.23        20.        -1.    -0.001   640.31  -5.756E-01   
 Sc-46      889.28        27.         3.     0.002   225.83   2.391E-01   
 Y-88       898.04        30.       -14.    -0.008    67.66  -1.083E+00  P
 AG-110M    937.49        14.         2.     0.001   403.11   4.363E-01   
 PA-234     946.02        14.        -2.    -0.001   403.11  -1.127E+00   
 EU-154     996.33        10.         6.     0.003    89.86   4.224E+00   
 PA-234M   1001.00        16.         5.     0.003   116.47   4.999E+01  P
 EU-154    1004.77        22.         6.     0.003   123.81   2.513E+00   
 Co-56     1037.84        30.       -10.    -0.006    61.21  -5.833E+00  P
 Cs-136    1048.07        10.         2.     0.001   234.52   2.058E-01   
 RH-106    1050.36        28.       -10.    -0.006    81.24  -5.287E+01   
 BI-207    1063.66        15.         9.     0.005   105.06   9.642E-01  P
 Ga-68     1077.40         5.         6.     0.003    93.21   1.760E+01   
 FE-59     1099.25        20.        -4.    -0.002   250.83  -6.066E-01   
 Ta-182    1121.30        37.         3.     0.002   292.48   7.490E-01   
 CO-60     1173.24        15.        -5.    -0.003    79.80  -4.921E-01  P
 Ta-182    1189.05         5.         6.     0.003    89.49   3.477E+00   
 Ta-182    1221.41        16.         8.     0.004   119.02   2.774E+00   
 Co-56     1238.28        21.         6.     0.003   189.97   8.123E-01   
 NA-22     1274.53        21.        -6.    -0.004   110.53  -6.150E-01   
 FE-59     1291.60        16.        -4.    -0.002   232.74  -9.087E-01   
 TL-210    1313.00         5.         6.     0.004    90.55   3.051E+00   
 CO-60     1332.50        11.        -1.    -0.001   327.81  -1.388E-01  P
 AG-110M   1384.30        11.        -4.    -0.002   209.09  -1.570E+00   
 La-140    1596.21         6.        -4.    -0.002   387.28  -4.737E-01  P
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:41:26 AMPage 18
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193296.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -3.8863E+00   -3.8863E+00    5.524E+01%                1.36E+01
 NA-22  #A   -6.1497E-01   -6.1497E-01    1.105E+02%                2.35E+00
 K-40         2.2056E+02    2.2056E+02    6.894E+00%                1.08E+01
 Sc-46  #A    2.3908E-01    2.3908E-01    2.258E+02%                1.92E+00
 CR-51  #A   -3.5478E+00   -3.5479E+00    1.596E+02%                1.52E+01
 MN-54  #A    2.2821E-01    2.2821E-01    2.023E+02%                1.17E+00
 FE-59  #A   -6.0662E-01   -6.0663E-01    2.508E+02%                3.57E+00
 Co-56  #A    1.4073E-01    1.4073E-01    1.228E+02%                1.40E+00
 CO-57  #A   -2.0316E+00   -2.0316E+00    1.664E+02%                1.14E+01
 CO-58  #A   -7.1114E-01   -7.1114E-01    7.359E+01%                2.12E+00
 CO-60  #A   -1.3876E-01   -1.3876E-01    3.278E+02%                1.86E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.84E+00
 NB-94  #A   -3.5006E-01   -3.5006E-01    1.285E+02%                1.47E+00
 ZR-95  #A    7.6676E-02    7.6677E-02    1.281E+03%                2.54E+00
 NB-95  #A   -4.2265E-01   -4.2265E-01    1.573E+02%                2.30E+00
 RU-103 #A    1.2034E-01    1.2034E-01    3.611E+02%                1.16E+00
 RH-106 #A   -6.5568E+00   -6.5568E+00    9.612E+01%                1.52E+01
 AG-108M#A   -5.3144E-01   -5.3144E-01    1.008E+02%                1.34E+00
 AG-110M#A    3.0094E-01    3.0094E-01    8.550E+01%                3.23E+00
 SN-113 #A   -3.2225E-01   -3.2225E-01    2.533E+02%                2.81E+00
 SB-124 #A   -6.3753E-01   -6.3753E-01    1.655E+02%                3.57E+00
 SB-125 #A    1.0118E+00    1.0118E+00    1.091E+02%                3.36E+00
 I-131  #A    2.9168E-01    2.9170E-01    1.309E+02%                1.02E+00
 Gd-153 #A   -3.8825E-01   -3.8825E-01    2.257E+02%                2.99E+00
 Ga-68  #A    1.7443E+01    1.7599E+01    9.321E+01%                3.93E+01
 Tc-99m #A    2.5048E-01    2.5089E-01    1.267E+02%                1.07E+00
 BA-133 #A   -5.7742E-01   -5.7742E-01    1.743E+02%                3.41E+00
 CS-134 #A    8.6928E-01    8.6928E-01    9.567E+01%                2.03E+00
 CS-137 #A    1.4358E-01    1.4358E-01    3.407E+02%                1.75E+00
 CE-139 #A    2.5892E-01    2.5892E-01    1.225E+02%                1.08E+00
 Ba-140 #A   -4.7460E-01   -4.7462E-01    9.133E+01%                5.61E+00
 La-140 #A    1.6636E-01    1.6637E-01    1.022E+02%                1.72E+00
 CE-141 #A   -3.8084E-01   -3.8084E-01    1.740E+02%                2.24E+00
 CE-144 #A    1.9991E+00    1.9991E+00    1.307E+02%                8.82E+00
 PM-144 #A    1.9676E-02    1.9676E-02    2.856E+03%                1.44E+00
 EU-152  A    1.5460E+00    1.5460E+00    1.130E+02%                6.56E+00
 EU-154 #A    1.2265E+00    1.2265E+00    8.986E+01%                1.81E+00
 EU-155  A    1.0199E+00    1.0199E+00    1.594E+02%                5.48E+00
 HF-181 #A   -6.3411E-01   -6.3412E-01    1.003E+02%                2.15E+00
 Ta-182 #A    2.0149E+00    2.0149E+00    8.949E+01%                7.75E+00
 Hg-203 #A   -4.1063E-01   -4.1063E-01    1.109E+02%                1.54E+00
 TL-208       3.7546E+00    3.7546E+00    1.446E+01%                7.17E-01
 PM-146 #     9.6720E-01    9.6720E-01    5.704E+01%                7.92E-01
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:41:26 AMPage 19
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193296.An1             
                                                                                 
 Y-88   #A   -3.6394E-02   -3.6394E-02    1.873E+03%                9.81E-01
 Cd-113m#A    1.5902E+03    1.5902E+03    2.865E+02%                1.59E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.99E+01
 Cf-251 #A   -1.6478E+00   -1.6478E+00    1.155E+02%                5.15E+00
 Cf-249 #A    5.1889E-01    5.1889E-01    1.192E+02%                2.11E+00
 Sn-126 #A    3.3797E+00    3.3797E+00    1.068E+02%                1.21E+01
 PB-210 #A   -1.9372E+00   -1.9372E+00    7.207E+02%                4.12E+01
 PB-212       8.3911E+00    8.3911E+00    9.620E+00%                1.57E+00
 PB-214       8.7213E+00    8.7213E+00    1.169E+01%                1.92E+00
 BI-207 #A    9.6421E-01    9.6421E-01    1.051E+02%                2.35E+00
 BI-212 #A   -5.3753E+00   -5.3753E+00    1.134E+02%                2.49E+01
 U-235  #A    1.6793E+00    1.6793E+00    1.320E+02%                8.97E+00
 BI-214       7.2849E+00    7.2849E+00    1.811E+01%                2.81E+00
 BI-210M#A   -6.9854E-02   -6.9854E-02    7.937E+02%                1.96E+00
 AC-228       1.0413E+01    1.0413E+01    1.496E+01%                2.97E+00
 TH-227 #A    2.7958E+00    2.7958E+00    1.140E+02%                1.12E+01
 TH-229 #A    5.5601E+00    5.5601E+00    1.041E+02%                1.58E+01
 TH-234 #A    9.2791E+00    9.2791E+00    4.514E+01%                1.34E+01
 PA-231 #A   -4.1898E+00   -4.1898E+00    5.254E+02%                7.50E+01
 PA-233 #A    9.8267E-01    9.8267E-01    1.557E+02%                5.18E+00
 PA-234 #A   -1.3842E+00   -1.3842E+00    1.455E+02%                6.77E+00
 PA-234M#A    6.5266E+01    6.5266E+01    9.321E+01%                2.03E+02
 AM-241 #A   -3.1103E-01   -3.1103E-01    3.302E+02%                3.03E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.20E+01
 Ir-192 #A    7.1350E-03    7.1350E-03    1.244E+02%                1.37E+00
 Cs-136 #A    2.7906E-01    2.7906E-01    1.230E+02%                1.50E+00
 Np-239 #A   -1.0883E+00   -1.0885E+00    1.555E+02%                5.69E+00
 Nd-147 #A    3.1656E-01    3.1657E-01    1.635E+02%                9.15E+00
 TL-210 #A    2.3908E-01    2.3908E-01    2.359E+02%                1.99E+00
 Kr-85  #A    3.5138E+00    3.5138E+00    4.406E+03%                5.38E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.8 keV)     2.684E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.8 keV) 2.6840192E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 8_Gamma_20192159 
-----------------------------------------------------------------------------                      
   Sample Description: 452318_Gamma_160-36453-B-15-B 
             Detector: Detector # 8       
             Batch ID: 452318                 
    Work Order Number: Gamma   
           Lot Number: 160-36453-B-15-B
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2019 06:11       Live Time: 1800   sec
     Acquisition Time: 12/18/2019 06:11:57    Real Time: 1842   sec
        Analysis Time: 12/18/2019 06:42       Dead Time: 2.28   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 8_Soil_TunaCan.Clb
  Efficiency Cal Desc: 8_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 10:35
      Energy Cal Date: 2/28/2012 10:34                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 8_2019-12-07_1517.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       2.005E+00          179.5     3.599E+00    3.601E+00    1.245E+01
NA-22     -1.335E-01          287.7     3.842E-01    3.842E-01    1.436E+00
K-40       2.049E+02            6.5     1.340E+01    1.702E+01    1.050E+01
Sc-46      3.756E-01           94.5     3.548E-01    3.553E-01    1.446E+00
CR-51     -4.098E-01         1020.0     4.179E+00    4.179E+00    2.342E+01
MN-54     -2.161E-01          222.9     4.819E-01    4.820E-01    1.281E+00
FE-59     -9.394E-01           74.1     6.962E-01    6.978E-01    3.276E+00
Co-56      2.072E-01           82.8     1.717E-01    1.720E-01    1.294E+00
CO-57      0.000E+00         1.#INF     1.192E-01    1.192E-01    1.045E+00
CO-58     -6.614E-01           87.0     5.753E-01    5.763E-01    1.937E+00
CO-60     -6.362E-01          144.8     9.212E-01    9.218E-01    1.900E+00
ZN-65     -1.558E+00          109.1     1.700E+00    1.701E+00    5.765E+00
NB-94      2.452E-01          166.1     4.073E-01    4.075E-01    9.949E-01
ZR-95      2.221E-01          347.1     7.709E-01    7.710E-01    1.939E+00
NB-95     -4.341E-01          140.2     6.088E-01    6.092E-01    2.085E+00
RU-103    -2.530E-01          181.9     4.603E-01    4.605E-01    1.134E+00
RH-106    -7.253E+00          132.2     9.588E+00    9.595E+00    3.223E+01
AG-108M    2.128E-01           98.6     2.099E-01    2.102E-01    1.020E+00
AG-110M    4.364E-01           37.8     1.649E-01    1.664E-01    1.982E+00
SN-113    -7.739E-01          104.1     8.058E-01    8.068E-01    2.707E+00
SB-124    -3.038E-01           83.8     2.545E-01    2.550E-01    3.544E+00
SB-125    -2.020E+00           89.9     1.816E+00    1.818E+00    4.469E+00
I-131      1.065E+00           42.9     4.573E-01    4.606E-01    1.007E+00
Gd-153     1.211E+00          104.5     1.266E+00    1.268E+00    4.750E+00
Ga-68     -2.717E+01          113.5     3.086E+01    3.089E+01    6.975E+01
Tc-99m     0.000E+00         1.#INF     1.840E-01    1.840E-01    1.847E+00
BA-133    -4.769E-01          176.4     8.413E-01    8.416E-01    2.851E+00
CS-134     8.465E-01           96.0     8.130E-01    8.142E-01    1.422E+00
CS-137     1.356E+00           28.0     3.802E-01    3.867E-01    1.012E+00
CE-139    -3.992E-01           95.8     3.825E-01    3.844E-01    1.279E+00
Ba-140     8.992E-01          155.7     1.400E+00    1.401E+00    3.508E+00
La-140     0.000E+00         1.#INF     1.021E-01    1.021E-01    7.522E-01
CE-141     6.470E-01          149.2     9.655E-01    9.660E-01    3.229E+00
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CE-144    -2.757E+00          147.9     4.079E+00    4.081E+00    1.364E+01
PM-144     3.504E-01          129.5     4.538E-01    4.542E-01    1.107E+00
EU-152     4.996E-01          161.4     8.062E-01    8.067E-01    3.069E+00
EU-154     6.492E-01           84.7     5.497E-01    5.507E-01    2.215E+00
EU-155     2.169E+00           36.4     7.900E-01    7.989E-01    2.001E+00
HF-181    -1.560E-01           84.6     1.320E-01    1.323E-01    1.837E+00
Ta-182     1.645E+00           86.1     1.416E+00    1.418E+00    6.257E+00
Hg-203     2.598E-01          101.9     2.646E-01    2.650E-01    9.014E-01
TL-208     2.368E+00           16.2     3.827E-01    4.019E-01    5.693E-01
PM-146     2.686E-01           94.5     2.538E-01    2.542E-01    1.472E+00
Y-88      -1.476E-02         3332.4     4.919E-01    4.919E-01    8.180E-01
Cd-113m   -4.012E+03          122.3     4.907E+03    4.914E+03    1.666E+04
Cd-109     8.433E+00          163.0     1.375E+01    1.376E+01    4.593E+01
Cf-251     1.480E+00          105.3     1.559E+00    1.564E+00    4.025E+00
Cf-249     0.000E+00         1.#INF     1.274E-01    1.274E-01    2.282E+00
Sn-126     4.055E+00          110.1     4.465E+00    4.470E+00    1.141E+01
PB-210    -2.820E-01         4475.5     1.262E+01    1.262E+01    4.335E+01
PB-212     8.059E+00            9.9     8.003E-01    9.552E-01    1.809E+00
PB-214     8.486E+00           10.8     9.157E-01    1.016E+00    1.423E+00
BI-207     2.879E-01           85.7     2.469E-01    2.473E-01    1.267E+00
BI-212    -4.389E+00          142.3     6.246E+00    6.250E+00    2.159E+01
U-235      5.713E-01          149.4     8.533E-01    8.538E-01    1.483E+01
BI-214     8.759E+00           11.9     1.045E+00    1.140E+00    1.499E+00
BI-210M   -2.202E-01          296.0     6.518E-01    6.520E-01    2.243E+00
AC-228     1.252E+01           12.9     1.614E+00    1.736E+00    2.324E+00
TH-227    -6.445E-02          124.3     8.014E-02    8.024E-02    1.326E+01
TH-229    -1.565E+00          441.6     6.913E+00    6.914E+00    1.817E+01
TH-234    -7.042E+00          136.7     9.625E+00    9.633E+00    3.261E+01
PA-231     6.008E+00          199.2     1.197E+01    1.197E+01    7.748E+01
PA-233     4.765E-01          322.8     1.538E+00    1.539E+00    6.350E+00
PA-234     2.204E+00           35.3     7.784E-01    7.866E-01    8.000E+00
PA-234M    8.724E+01           86.3     7.530E+01    7.543E+01    2.238E+02
AM-241     6.991E-01          195.3     1.366E+00    1.366E+00    4.596E+00
Np-237    -2.663E+00          175.4     4.673E+00    4.675E+00    1.559E+01
Ir-192     0.000E+00         1.#INF     1.298E-01    1.298E-01    2.656E+00
Cs-136     4.467E-01           30.2     1.347E-01    1.371E-01    1.142E+00
Np-239    -2.166E-01         1060.2     2.296E+00    2.297E+00    7.717E+00
Nd-147     9.815E-01          165.3     1.623E+00    1.624E+00    7.195E+00
TL-210     4.079E-01          100.2     4.089E-01    4.096E-01    1.421E+00
Kr-85      5.352E+01          202.4     1.083E+02    1.084E+02    3.734E+02
-----------------------------------------------------------------------------
Total      4.275E+02

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:54 AMPage  1
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192159.An1             
                                                                                 
 Sample description                                             
      452318_Gamma_160-36453-B-15-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det8\8_Gamma_20192159.An1

 Acquisition information
        Start time:                 12/18/2019 6:11:57 AM
        Live time:               1800
        Real time:               1842
        Dead time:                  2.28 %
        Detector ID:                    8

 Detector system                                                
      Ge 8 SN/174                                                     
                                                                      

 Calibration
        Filename:                   8_Soil_TunaCan.Clb
      8_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:34:41 AM
             Zero offset:           0.052 keV
             Gain:                  0.250 keV/channel
             Quadratic:             5.282E-10 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 10:35:20 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.39 %
             Log(Eff):             -1.098764E-01 + (-4.958544E-01*Log(E) ) + 
                                    ( -2.572270E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.71 %
             Log(Eff):             -2.525301E+01 + ( 9.398253E+00*Log(E) ) + 
                                    ( -1.000034E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.55keV )
        Stop channel:            8000 (  1999.97keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:54 AMPage  2
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192159.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2019 6:11:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       8_2019-12-07_1517.PBC
                                                 12/7/2019 3:17:53 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   15 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.0860

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    59.54       13. 195.32   1.02  2.881E-02    59.54  35.900    PBC<MDA AM241 
    64.28       22. 110.12   1.03  3.146E-02    64.28   9.700    PBC<MDA Sn126 
    77.27       96.  22.10   1.72  3.704E-02
    88.04       23. 163.03   1.04  3.992E-02    87.57  37.500    PBC<MDA Sn126 
                                                88.04   3.790  8.433E+00 Cd109 
    91.10       23. 165.32   1.05  4.048E-02    91.10  28.300    PBC<MDA Nd147 
    92.59      -29. 136.68   1.05  4.072E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
    92.80       23. 164.82   1.05  4.083E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561  5.642E+00 AC228 
    97.50       24. 130.82   1.05  4.133E-02    97.50  30.000    PBC<MDA Gd153 
    99.50       23. 160.74   1.05  4.151E-02    99.50  15.000    PBC<MDA Np239 
   103.20       23. 163.03   1.06  4.176E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  1.254E+00 Np239 
   103.70       23. 165.66   1.06  4.178E-02   103.20  21.800    PBC<MDA Gd153 
                                               103.70  24.000  1.255E+00 Np239 
   104.90       35.  36.42   1.28  4.185E-02   105.31  21.200  2.169E+00 EU155 
   145.44       22. 149.23   1.09  3.874E-02   145.44  48.200    PBC<MDA CE141 
   176.60       16. 105.34   1.11  3.460E-02   176.60  17.000    PBC<MDA Cf251 
   185.72       21.  82.89   1.12  3.329E-02   185.72  54.000    PBC<MDA U235  
   205.33       10. 188.58   1.13  3.083E-02   205.33   5.010    PBC<MDA U235  
   227.00        4. 418.33   1.15  2.853E-02   227.00   6.300    PBC<MDA Cf251 

                                 (Page 4 of 22)

Page 1114 of 1586



      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:54 AMPage  3
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192159.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   235.97       16. 176.22   1.16  2.768E-02   235.97  12.300    PBC<MDA TH227 
   238.67      176.  11.63   1.36  2.744E-02   238.63  43.300  8.245E+00 PB212 
   242.04       34.  31.69   1.16  2.714E-02   242.00   7.430  9.433E+00 PB214 
   244.69       14. 195.71   1.16  2.691E-02   244.69   7.580    PBC<MDA EU152 
   275.29       13.  87.21   1.19  2.440E-02   277.28   6.310    PBC<MDA TL208 
   279.20        9. 101.86   1.19  2.427E-02   279.20  81.460    PBC<MDA Hg203 
   284.30       27.  42.93   1.19  2.393E-02   284.30   6.140    PBC<MDA I131  
   295.23       95.  17.14   1.23  2.324E-02   295.09  19.300  1.176E+01 PB214 
   296.00       13. 191.95   1.20  2.318E-02   296.00  79.000    PBC<MDA TL210 
   300.03       13. 195.38   1.20  2.294E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.304E+01 PA231 
                                               300.18   6.200  5.176E+00 PA233 
   300.07       13. 199.21   1.20  2.293E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.304E+01 PA231 
                                               300.18   6.200  5.176E+00 PA233 
   300.18        8. 322.83   1.20  2.293E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  8.172E+00 PA231 
                                               300.18   6.200  3.243E+00 PA233 
   338.15       40.  29.03   1.13  2.085E-02   338.32  12.010  8.984E+00 AC228 
   345.83       11. 136.08   1.24  2.049E-02   345.83  15.070    PBC<MDA HF181 
   351.84      116.  10.79   1.71  2.021E-02   351.93  37.600  8.486E+00 PB214 
   383.84        9. 152.53   1.27  1.885E-02   383.84   8.940    PBC<MDA BA133 
   477.60        6. 179.51   1.33  1.580E-02   477.60  10.520    PBC<MDA BE7   
   511.86       39.  28.44   2.61  1.494E-02   511.86  20.000  7.253E+00 RH106 
   513.98        6. 202.43   1.36  1.489E-02   513.98   0.430    PBC<MDA Kr85  
   531.00        2. 412.43   1.37  1.449E-02   531.00  13.000    PBC<MDA Nd147 
   537.26        6. 155.74   1.37  1.436E-02   537.26  24.390    PBC<MDA Ba140 
   563.24        2. 374.72   1.39  1.381E-02   563.24   8.350    PBC<MDA CS134 
   569.32        4. 173.21   1.40  1.369E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.980E+00 PA234 
                                               569.70  97.740  1.662E-01 BI207 
   569.47        5. 131.15   1.40  1.369E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  2.475E+00 PA234 
                                               569.70  97.740  2.077E-01 BI207 
   569.70        5. 116.92   1.40  1.368E-02   569.32  15.380  1.280E+00 CS134 
                                               569.47   8.200  2.402E+00 PA234 
                                               569.70  97.740  2.016E-01 BI207 
   582.97       48.  16.16   1.15  1.342E-02   583.02  84.500  2.368E+00 TL208 
   609.13       89.  11.93   1.49  1.294E-02   609.31  46.090  8.265E+00 BI214 
   618.06       11. 141.61   1.43  1.279E-02   618.06  99.100    PBC<MDA PM144 
   636.97        9.  75.58   1.44  1.248E-02   636.97   7.170    PBC<MDA I131  
   657.76        5.  86.99   1.45  1.215E-02   657.76  94.640    PBC<MDA AG110M
   661.66       25.  28.05   1.46  1.209E-02   661.66  85.210  1.356E+00 CS137 
   696.54        4. 216.89   1.48  1.158E-02   696.54  99.000    PBC<MDA PM144 
   702.63        5. 166.11   1.48  1.150E-02   702.63  97.900    PBC<MDA NB94  
   722.79        7.  83.76   1.50  1.123E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  4.009E-01 AG108M
                                               723.36  20.220  1.802E+00 EU154 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:54 AMPage  4
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192159.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   722.94        7.  98.64   1.50  1.123E-02   722.79  10.810  3.369E+00 SB124 
                                               722.94  90.840  4.010E-01 AG108M
                                               723.36  20.220  1.802E+00 EU154 
   723.36        4. 203.10   1.50  1.123E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  2.146E-01 AG108M
                                               723.36  20.220  9.645E-01 EU154 
   747.16        7.  94.50   1.51  1.093E-02   747.16  34.000    PBC<MDA PM146 
   756.73        2. 347.14   1.52  1.081E-02   756.73  54.460    PBC<MDA ZR95  
   766.41       12.  93.07   1.53  1.070E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  2.095E+02 PA234M
   795.87        7.  96.04   1.54  1.036E-02   795.87  85.530    PBC<MDA CS134 
   799.60        8. 100.25   1.55  1.032E-02   799.60  98.960    PBC<MDA TL210 
   801.95        7. 120.00   1.55  1.030E-02   801.95   8.690    PBC<MDA CS134 
   818.50        1. 764.44   1.56  1.012E-02   818.50 100.000    PBC<MDA Cs136 
   873.23        3. 315.78   1.59  9.584E-03   873.23  12.270    PBC<MDA EU154 
   880.53        6.  45.54   1.60  9.517E-03   880.53   6.000    PBC<MDA PA234 
   883.24       15.  35.31   1.60  9.493E-03   883.24   9.600  9.265E+00 PA234 
   910.87       55.  15.21   1.05  9.247E-03   911.07  29.000  1.133E+01 AC228 
   968.17       40.  20.82   1.65  8.776E-03   968.97  17.460  1.450E+01 AC228 
   996.33        8.  86.40   1.67  8.571E-03   996.33  10.600    PBC<MDA EU154 
  1001.00        6. 145.39   1.67  8.537E-03  1001.00   0.837    PBC<MDA PA234M
  1037.84        6.  93.16   1.69  8.278E-03  1037.84  14.130    PBC<MDA Co56  
  1048.07       11.  30.15   1.70  8.209E-03  1048.07  80.000  9.306E-01 Cs136 
  1063.66        4. 125.45   1.71  8.106E-03  1063.66  74.500    PBC<MDA BI207 
  1120.08       12. 102.04   1.74  7.754E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.55       10.  94.46   1.74  7.752E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  7.511E-01 Sc46  
  1121.91       10.  86.06   1.74  7.748E-03  1121.30  34.900    PBC<MDA Ta182 
  1189.74        4. 218.66   1.78  7.367E-03  1189.05  16.200    PBC<MDA Ta182 
  1221.49        3. 308.52   1.80  7.199E-03  1221.41  27.000    PBC<MDA Ta182 
  1238.28        5. 201.72   1.81  7.114E-03  1238.28  66.070    PBC<MDA Co56  
  1291.60        6.  91.30   1.84  6.860E-03  1291.60  43.200    PBC<MDA FE59  
  1313.00        2. 324.35   1.85  6.763E-03  1313.00  21.000    PBC<MDA TL210 
  1384.30        7.  37.80   1.88  6.460E-03  1384.30  24.290    PBC<MDA AG110M
  1460.61      243.   6.54   1.80  6.166E-03  1460.83  10.670  2.049E+02 K40   
  1764.19       15.  29.62   2.07  5.226E-03  1764.49  15.400  1.024E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   308.89    77.27       113.        96. 2.600E+03   22.10   1.721  -      sM
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:54 AMPage  5
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192159.An1             
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 TH-227    200.36    50.14       147.       -22.    -0.012   103.83   1.015s
 AM-241    237.95    59.54       316.        13.     0.007   195.32   1.022s
 Sn-126    256.93    64.28       166.        22.     0.012   110.12   1.026s
 BA-133    323.77    80.99       540.       -32.    -0.018    83.50   1.039 
 Np-237    345.77    86.49       939.       -25.    -0.014   175.45   1.043s
 EU-155    345.98    86.54       914.       -25.    -0.014   173.14   1.043 
 Sn-126    347.57    86.94       890.       -25.    -0.014   170.74   1.044s
 Sn-126    350.09    87.57       865.       -25.    -0.014   168.31   1.044s
 Cd-109    351.97    88.04       690.        23.     0.013   163.03   1.044s
 Nd-147    364.21    91.10       712.        23.     0.013   165.32   1.047s
 TH-234    370.17    92.59       787.       -29.    -0.016   136.68   1.048s
 AC-228    373.21    93.35       710.        23.     0.013   164.82   1.049s
 Gd-153    389.81    97.50       491.        24.     0.013   130.82   1.052s
 Np-239    397.81    99.50       647.        23.     0.013   160.74   1.053 
 Gd-153    412.62   103.20       670.        23.     0.013   163.03   1.056s
 Np-239    414.62   103.70       692.        23.     0.013   165.66   1.057 
 EU-155    419.42   104.90        39.        35.     0.019    36.42   1.285s
 EU-152    486.94   121.78       182.        -8.    -0.004   256.65   1.071s
 CO-57     488.06   122.06       189.         0.     0.000  1000.00   1.071 
 EU-154    492.22   123.10       192.       -24.    -0.013    84.66   1.072s
 PA-234    525.00   131.29       484.       -22.    -0.012   141.96   1.078s
 HF-181    531.92   133.02       506.       -22.    -0.012   144.92   1.079 
 CE-144    533.98   133.54       529.       -22.    -0.012   147.94   1.080 
 HF-181    545.02   136.30       551.       -15.    -0.008   228.94   1.082 
 CO-57     545.72   136.47       565.         0.     0.000  1000.00   1.082 
 Tc-99m    561.86   140.51       565.         0.     0.000  1000.00   1.085 
 U-235     574.97   143.79       571.        -6.    -0.003   231.69   1.087s
 CE-141    581.59   145.44       516.        22.     0.012   149.23   1.089s
 Ba-140    650.47   162.66       180.        -8.    -0.004   239.79   1.102s
 U-235     653.35   163.38       191.        -3.    -0.002   480.99   1.102s
 CE-139    663.24   165.85       189.       -21.    -0.012    95.82   1.104s
 Cf-251    706.23   176.60        73.        16.     0.009   105.34   1.112s
 U-235     742.71   185.72        88.        21.     0.012    82.89   1.119s
 TH-229    773.87   193.51        88.        -4.    -0.002   441.59   1.125s
 U-235     821.17   205.33        91.        10.     0.005   188.58   1.134s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:54 AMPage  6
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192159.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-229    843.24   210.85        96.        -7.    -0.004   276.64   1.138s
 Cf-251    907.84   227.00        72.         4.     0.002   418.33   1.151s
 TH-227    943.73   235.97       369.        16.     0.009   176.22   1.157s
 PB-212    954.37   238.63        60.       172.     0.096     9.93   1.159D
 PB-214    967.84   242.00        42.        34.     0.019    31.69   1.162D
 EU-152    978.62   244.69       348.        14.     0.008   195.71   1.164s
 TH-227   1024.81   256.24        76.       -15.    -0.008   175.49   1.172s
 Cd-113m  1054.65   263.70        85.       -11.    -0.006   122.31   1.178s
 BI-210M  1063.18   265.83       107.        -5.    -0.003   295.97   1.179s
 TL-208   1108.99   277.28        58.        13.     0.007    87.21   1.188s
 Hg-203   1116.66   279.20        40.         9.     0.005   101.86   1.189 
 I-131    1137.05   284.30        28.        27.     0.015    42.93   1.193s
 PB-214   1180.78   295.23        33.        95.     0.053    17.14   1.227 
 TL-210   1183.86   296.00       315.        13.     0.007   191.95   1.202s
 PB-212   1199.98   300.03       328.        13.     0.007   195.38   1.205 
 PA-231   1200.14   300.07       341.        13.     0.007   199.21   1.205 
 PA-233   1200.58   300.18       355.         8.     0.005   322.83   1.205 
 BA-133   1211.27   302.85       363.         0.     0.000  1000.00   1.207 
 Ba-140   1219.26   304.85       363.         0.     0.000  1000.00   1.208s
 BI-210M  1219.45   304.90       363.         0.     0.000  1000.00   1.208s
 Ir-192   1233.62   308.44       363.         0.     0.000  1000.00   1.211 
 PA-233   1247.91   312.01       363.         0.     0.000  1000.00   1.214s
 Ir-192   1265.82   316.49       363.         0.     0.000  1000.00   1.217s
 La-140   1314.91   328.76       217.       -15.    -0.008   111.58   1.226s
 Cf-249   1333.63   333.44       182.        -5.    -0.003   369.73   1.229s
 AC-228   1352.46   338.15        26.        40.     0.023    29.03   1.125 
 Cs-136   1362.15   340.57       177.         0.     0.000  1000.00   1.234s
 EU-152   1377.01   344.29       208.       -16.    -0.009   133.81   1.237s
 HF-181   1383.19   345.83        98.        11.     0.006   136.08   1.238s
 PB-214   1407.22   351.84        13.       116.     0.064    10.79   1.713s
 BA-133   1423.87   356.00       172.       -11.    -0.006   176.39   1.245s
 BA-133   1535.24   383.84        97.         9.     0.005   152.53   1.266s
 Cf-249   1551.68   387.95       106.         0.     0.000  1000.00   1.269s
 SN-113   1566.64   391.69       140.       -17.    -0.009   104.13   1.271s
 SB-125   1711.39   427.88        68.       -19.    -0.010    89.89   1.297s
 PM-146   1815.41   453.88        30.        -3.    -0.002   341.69   1.315s
 SB-125   1853.36   463.37        72.        -2.    -0.001   604.15   1.322s
 Ir-192   1872.14   468.06        77.        -9.    -0.005   141.86   1.325s
 BE-7     1910.28   477.60        55.         6.     0.003   179.51   1.332s
 HF-181   1927.89   482.00        70.       -12.    -0.007   100.59   1.335s
 La-140   1947.98   487.02        81.        -7.    -0.004   176.16   1.339s
 RU-103   1988.12   497.05        30.        -6.    -0.004   181.90   1.346s
 RH-106   2047.36   511.86        42.        39.     0.022    28.44   2.606s
 Kr-85    2055.83   513.98        75.         6.     0.003   202.43   1.357s
 Nd-147   2123.91   531.00        22.         2.     0.001   412.43   1.369s
 Ba-140   2148.95   537.26        17.         6.     0.003   155.74   1.373s
 CS-134   2252.86   563.24        13.         2.     0.001   374.72   1.391s
 CS-134   2277.20   569.32        22.         4.     0.002   173.21   1.395s

                                 (Page 8 of 22)

Page 1118 of 1586



      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:54 AMPage  7
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192159.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234   2277.80   569.47        19.         5.     0.003   131.15   1.395s
 BI-207   2278.73   569.70        14.         5.     0.003   116.92   1.396s
 TL-208   2331.79   582.97         4.        48.     0.027    16.16   1.154 
 SB-125   2401.92   600.50       305.       -17.    -0.009    47.27   1.416s
 SB-124   2410.85   602.73       289.       -16.    -0.009   148.98   1.418s
 CS-134   2418.76   604.71       272.       -16.    -0.009   144.68   1.419s
 BI-214   2436.46   609.13         8.        89.     0.049    11.93   1.493s
 RU-103   2441.12   610.30       256.       -16.    -0.009   140.04   1.423s
 AG-108M  2457.05   614.28       239.       -16.    -0.009   135.36   1.426s
 PM-144   2472.18   618.06       120.        11.     0.006   141.61   1.428s
 RH-106   2487.60   621.92       230.       -16.    -0.009   132.19   1.431s
 SB-125   2543.49   635.89        22.        -2.    -0.001   402.49   1.440s
 I-131    2547.83   636.97        17.         9.     0.005    75.58   1.441s
 AG-110M  2630.98   657.76         8.         5.     0.003    86.99   1.455s
 CS-137   2646.58   661.66        12.        25.     0.014    28.05   1.457 
 PM-144   2786.11   696.54        19.         4.     0.002   216.89   1.480s
 NB-94    2810.46   702.63        14.         5.     0.003   166.11   1.484s
 SB-124   2891.09   722.79        15.         7.     0.004    83.76   1.497s
 AG-108M  2891.70   722.94        23.         7.     0.004    98.64   1.498s
 EU-154   2893.39   723.36        30.         4.     0.002   203.10   1.498s
 ZR-95    2896.74   724.20        34.         0.     0.000  1000.00   1.498s
 BI-212   2908.63   727.17        42.        -7.    -0.004   142.30   1.500s
 PM-146   2942.83   735.72        28.        -6.    -0.003   191.49   1.506s
 PM-146   2988.59   747.16         9.         7.     0.004    94.50   1.513s
 ZR-95    3026.87   756.73        15.         2.     0.001   347.14   1.519s
 AG-110M  3055.73   763.94        49.       -15.    -0.008    71.13   1.524s
 NB-95    3063.11   765.79        64.        -8.    -0.005   140.24   1.525s
 PA-234M  3065.60   766.41        55.        12.     0.007    93.07   1.526s
 EU-152   3115.64   778.92        23.        -2.    -0.001   444.01   1.534s
 BI-212   3141.64   785.42        23.        -2.    -0.001   444.01   1.538s
 CS-134   3183.44   795.87        18.         7.     0.004    96.04   1.544s
 TL-210   3198.36   799.60        25.         8.     0.004   100.25   1.547s
 CS-134   3207.77   801.95        33.         7.     0.004   120.00   1.548s
 CO-58    3243.06   810.78        49.       -12.    -0.007    86.98   1.554s
 Cs-136   3273.97   818.50        15.         1.     0.001   764.44   1.559s
 MN-54    3339.36   834.85        19.        -4.    -0.002   222.93   1.569s
 Co-56    3387.05   846.77        19.        -8.    -0.004   111.34   1.577s
 NB-94    3484.36   871.10        49.       -16.    -0.009    68.31   1.592s
 EU-154   3492.89   873.23        59.         3.     0.002   315.78   1.593s
 PA-234   3522.10   880.53         1.         6.     0.003    45.54   1.598s
 PA-234   3532.94   883.24         7.        15.     0.008    35.31   1.599s
 Sc-46    3557.10   889.28        22.         0.     0.000  1000.00   1.603s
 Y-88     3592.14   898.04        23.        -4.    -0.002   241.30   1.608s
 AC-228   3643.45   910.87         3.        55.     0.030    15.21   1.047s
 AG-110M  3749.96   937.49        35.       -13.    -0.007   103.82   1.633s
 PA-234   3784.07   946.02        15.        -5.    -0.003   176.07   1.638s
 EU-152   3856.43   964.11        41.        -6.    -0.004   148.96   1.649s
 AC-228   3875.88   968.97        15.        40.     0.022    20.82   1.652s

                                 (Page 9 of 22)

Page 1119 of 1586



      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:54 AMPage  8
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192159.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154   3985.31   996.33        21.         8.     0.005    86.40   1.668s
 PA-234M  4003.99  1001.00        31.         6.     0.003   145.39   1.671s
 Co-56    4151.36  1037.84         5.         6.     0.003    93.16   1.693s
 Cs-136   4192.29  1048.07         0.        11.     0.006    30.15   1.698s
 RH-106   4201.45  1050.36        44.       -13.    -0.007    75.76   1.700s
 BI-207   4254.65  1063.66         6.         4.     0.002   125.45   1.708s
 Ga-68    4309.61  1077.40        30.       -11.    -0.006   113.55   1.716s
 FE-59    4397.02  1099.25        26.        -8.    -0.004    74.12   1.728s
 EU-152   4448.32  1112.07        81.       -13.    -0.007    97.92   1.736s
 ZN-65    4462.20  1115.55        67.       -11.    -0.006   109.10   1.738s
 BI-214   4481.17  1120.29        66.        12.     0.007   102.04   1.740s
 Sc-46    4482.22  1120.55        44.        10.     0.006    94.46   1.740s
 Ta-182   4485.22  1121.30        35.        10.     0.006    86.06   1.741s
 CO-60    4692.97  1173.24        23.        -4.    -0.002   314.97   1.770 
 Ta-182   4756.23  1189.05        15.         4.     0.002   218.66   1.779s
 Ta-182   4885.67  1221.41        16.         3.     0.002   308.52   1.797s
 Co-56    4953.16  1238.28        22.         5.     0.003   201.72   1.806 
 NA-22    5098.16  1274.53        11.        -2.    -0.001   287.75   1.826s
 EU-154   5098.20  1274.54        12.         0.     0.000  1000.00   1.826s
 FE-59    5166.43  1291.60         5.         6.     0.004    91.30   1.835s
 TL-210   5252.05  1313.00         5.         2.     0.001   324.35   1.847s
 CO-60    5330.06  1332.50        19.        -8.    -0.004   144.79   1.857s
 AG-110M  5537.25  1384.30         0.         7.     0.004    37.80   1.884s
 EU-152   5632.07  1408.00        16.        -4.    -0.002   232.74   1.896s
 K-40     5842.51  1460.61         4.       243.     0.135     6.54   1.798 
 La-140   6384.93  1596.21         0.         0.     0.000  1000.00   1.990s
 SB-124   6764.03  1690.98         0.         0.     0.000  1000.00   2.034s
 BI-214   7058.07  1764.49         2.        15.     0.008    29.62   2.067s
 Co-56    7085.51  1771.35        17.         0.     0.000  1000.00   2.070s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   2.0050E+00                                      5.31E+01             
                           477.60 2.005E+00 ?(  1.245E+01 1.80E+02 1.05E+01 G  
 
NA-22    C  -1.3351E-01                                      9.50E+02             
                          1274.53-1.335E-01 ?(  1.436E+00 2.88E+02 9.99E+01 G  
 
K-40     N   2.0492E+02                                      4.66E+11             
                          1460.83 2.049E+02  (P 1.050E+01 6.54E+00 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:54 AMPage  9
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192159.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sc-46    F   3.7558E-01                                      8.38E+01             
                           889.28 0.000E+00 ?(  1.446E+00 1.00E+03 1.00E+02 G  
                          1120.55 7.511E-01  (  2.404E+00 9.45E+01 1.00E+02 G  
 
CR-51    F  -4.0975E-01                                      2.77E+01             
                           320.08-4.098E-01 &(P 2.342E+01 1.02E+03 9.94E+00 G  
 
MN-54    C  -2.1615E-01                                      3.12E+02             
                           834.85-2.161E-01 ?(P 1.281E+00 2.23E+02 1.00E+02 G  
 
FE-59    F  -9.3936E-01                                      4.45E+01             
                          1099.25-9.394E-01 ?(P 3.276E+00 7.41E+01 5.65E+01 G  
                          1291.60 1.196E+00 +   2.525E+00 9.13E+01 4.32E+01 G  
 
Co-56    C   2.0721E-01                                      7.73E+01             
                           846.77-4.394E-01 ?(P 1.294E+00 1.11E+02 9.99E+01 G  
                          1238.28 6.318E-01 &(P 2.883E+00 2.02E+02 6.61E+01 G  
                          1037.84 2.795E+00 ?(  6.237E+00 9.32E+01 1.41E+01 G  
                          1771.35 0.000E+00 -   1.511E+01 1.00E+03 1.55E+01  A 
 
CO-58    C  -6.6137E-01                                      7.09E+01             
                           810.78-6.614E-01 ?(  1.937E+00 8.70E+01 9.95E+01 G  
 
CO-60    F  -6.3624E-01                                      1.93E+03             
                          1332.50-6.362E-01 ?(P 1.900E+00 1.45E+02 1.00E+02 G  
                          1173.24-2.910E-01 + P 1.866E+00 3.15E+02 9.99E+01 G  
 
ZN-65    F  -1.5578E+00                                      2.44E+02             
                          1115.55-1.558E+00 ?(  5.765E+00 1.09E+02 5.06E+01 G  
 
NB-94    I   2.4523E-01                                      7.41E+06             
                           702.63 2.452E-01 ?(P 9.949E-01 1.66E+02 9.79E+01 G  
                           871.10-9.064E-01 +   2.052E+00 6.83E+01 9.99E+01 G  
 
ZR-95    I   2.2209E-01                                      6.40E+01             
                           756.73 2.221E-01 ?(P 1.939E+00 3.47E+02 5.45E+01 G  
                           724.20 0.000E+00 -   3.353E+00 1.00E+03 4.42E+01 G  
 
NB-95    I  -4.3412E-01                                      6.40E+01             
                           765.79-4.341E-01 ?(  2.085E+00 1.40E+02 9.98E+01 G  
 
RU-103   I  -2.5303E-01                                      3.93E+01             
                           497.05-2.530E-01 ?(  1.134E+00 1.82E+02 9.09E+01 G  
                           610.30-1.226E+01 +   5.773E+01 1.40E+02 5.75E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:54 AMPage 10
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192159.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RH-106   I  -7.2532E+00                                      3.74E+02             
                           621.92-7.253E+00 ?(  3.223E+01 1.32E+02 9.93E+00 G  
                          1050.36-5.743E+01 +   1.454E+02 7.58E+01 1.56E+00 G  
                           511.86 7.253E+00 ?   6.121E+00 2.84E+01 2.00E+01 GA 
 
AG-108M  C   2.1284E-01                                      1.53E+05             
                           433.94 2.397E-02 %(  1.020E+00 1.69E+03 9.05E+01 G  
                           722.94 4.010E-01 *(  1.356E+00 9.86E+01 9.08E+01 G  
                           614.28-7.906E-01 +   3.598E+00 1.35E+02 8.98E+01 G  
 
AG-110M  F   4.3639E-01                                      2.50E+02             
                           884.68-2.513E-03 &(P 1.982E+00 8.99E+03 7.27E+01 G  
                           657.76 2.494E-01 ?(  7.475E-01 8.70E+01 9.46E+01 G  
                           937.49-2.329E+00 +   5.424E+00 1.04E+02 3.44E+01 G  
                          1384.30 2.478E+00 ?(  2.609E+00 3.78E+01 2.43E+01 G  
                           763.94-3.485E+00 +   8.240E+00 7.11E+01 2.23E+01 G  
 
SN-113   F  -7.7386E-01                                      1.15E+02             
                           391.69-7.739E-01 &(  2.707E+00 1.04E+02 6.40E+01 G  
 
SB-124   F  -3.0381E-01                                      6.02E+01             
                           602.73-7.078E-01 &(  3.544E+00 1.49E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.579E+00 1.00E+03 4.78E+01 G  
                           722.79 3.369E+00 *(  9.588E+00 8.38E+01 1.08E+01 G  
 
SB-125   I  -2.0197E+00                                      1.01E+03             
                           427.88-2.020E+00 ?(  4.469E+00 8.99E+01 2.96E+01 G  
                           600.50-3.957E+00 + P 1.997E+01 4.73E+01 1.79E+01 G  
                           635.89-6.552E-01 +   9.593E+00 4.02E+02 1.13E+01 G  
                           463.37-6.552E-01 &   1.384E+01 6.04E+02 1.05E+01 G  
 
I-131    I   1.0653E+00                                      8.02E+00             
                           364.48-1.281E-03 %(P 1.007E+00 3.39E+04 8.17E+01 G  
                           284.30 1.021E+01 ?(  1.035E+01 4.29E+01 6.14E+00 G  
                           636.97 5.389E+00 ?(  1.367E+01 7.56E+01 7.17E+00 G  
 
Gd-153   F   1.2109E+00                                      2.42E+02             
                            97.50 1.087E+00 &(  4.750E+00 1.31E+02 3.00E+01 G  
                           103.20 1.382E+00 ?(  7.525E+00 1.63E+02 2.18E+01 G  
 
Ga-68    C  -2.7174E+01                                      4.71E-02             
                          1077.40-2.717E+01 ?(  6.975E+01 1.14E+02 3.30E+00 G  
 
BA-133   F  -4.7693E-01                                      3.85E+03             
                           356.00-4.769E-01 ?(  2.851E+00 1.76E+02 6.20E+01 G  
                           302.85 0.000E+00 &   1.218E+01 1.00E+03 1.83E+01 G  
                           383.84 3.076E+00 &   1.599E+01 1.53E+02 8.94E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:54 AMPage 11
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192159.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                            80.99-1.358E+00 + P 4.739E+00 8.35E+01 3.41E+01 GA 
 
CS-134   I   8.4649E-01                                      7.54E+02             
                           795.87 4.316E-01 &(P 1.422E+00 9.60E+01 8.55E+01 G  
                           604.71-7.151E-01 +   3.477E+00 1.45E+02 9.76E+01 G  
                           569.32 1.056E+00 &(  6.483E+00 1.73E+02 1.54E+01 G  
                           801.95 4.448E+00 ?(P 1.838E+01 1.20E+02 8.69E+00 G  
                           563.24 9.636E-01 ?(  9.400E+00 3.75E+02 8.35E+00 G  
 
CS-137   I   1.3556E+00                                      1.10E+04             
                           661.66 1.356E+00 ?(P 1.012E+00 2.80E+01 8.52E+01 G  
 
CE-139   F  -3.9916E-01                                      1.38E+02             
                           165.85-3.992E-01 ?(  1.279E+00 9.58E+01 7.99E+01 G  
 
Ba-140   I   8.9916E-01                                      1.28E+01             
                           537.26 8.992E-01 ?(  3.508E+00 1.56E+02 2.44E+01 G  
                           162.66-1.989E+00 +   1.622E+01 2.40E+02 6.22E+00 G  
                           304.85 0.000E+00 -   5.232E+01 1.00E+03 4.29E+00 G  
 
CE-141   I   6.4696E-01                                      3.25E+01             
                           145.44 6.470E-01 ?(  3.229E+00 1.49E+02 4.82E+01 G  
 
CE-144   I  -2.7569E+00                                      2.85E+02             
                           133.54-2.757E+00 ?(  1.364E+01 1.48E+02 1.11E+01 G  
 
PM-144   C   3.5039E-01                                      3.63E+02             
                           696.54 2.099E-01 ?(  1.107E+00 2.17E+02 9.90E+01 G  
                           618.06 4.907E-01 ?(P 2.356E+00 1.42E+02 9.91E+01 G  
 
EU-152   F   4.9959E-01                                      4.94E+03             
                           121.78-3.515E-01 ?(  3.069E+00 2.57E+02 2.86E+01 G  
                           344.29-1.581E+00 +   7.119E+00 1.34E+02 2.65E+01 G  
                          1112.07-7.041E+00 +   2.324E+01 9.79E+01 1.36E+01 G  
                           778.92-9.494E-01 +   1.026E+01 4.44E+02 1.29E+01 G  
                           964.11-2.733E+00 &   1.410E+01 1.49E+02 1.46E+01 G  
                           244.69 3.709E+00 ?(P 2.442E+01 1.96E+02 7.58E+00 G  
                          1408.00-1.662E+00 +   8.870E+00 2.33E+02 2.10E+01 GA 
 
EU-154   I   6.4925E-01                                      3.14E+03             
                           123.10-7.852E-01 *(  2.215E+00 8.47E+01 4.08E+01 G  
                          1274.54 0.000E+00 +   4.340E+00 1.00E+03 3.52E+01 G  
                           723.36 9.645E-01 +   6.917E+00 2.03E+02 2.02E+01 G  
                           873.23 1.646E+00 ?(  1.816E+01 3.16E+02 1.23E+01 G  
                          1004.77-1.208E-01 %   1.130E+01 2.60E+03 1.80E+01 G  
                           996.33 5.015E+00 ?(  1.472E+01 8.64E+01 1.06E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:54 AMPage 12
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192159.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I   2.1690E+00                                      1.81E+03             
                           105.31 2.169E+00  (P 2.001E+00 3.64E+01 2.12E+01 G  
                            86.54-1.136E+00 -   6.563E+00 1.73E+02 3.07E+01 G  
 
HF-181   F  -1.5603E-01                                      4.24E+01             
                           482.00-5.403E-01 ?(  1.837E+00 1.01E+02 8.05E+01 G  
                           133.02-7.048E-01 +   3.415E+00 1.45E+02 4.33E+01 G  
                           345.83 1.897E+00 ?(  8.772E+00 1.36E+02 1.51E+01 G  
                           136.30-3.463E+00 &   2.660E+01 2.29E+02 5.85E+00 G  
 
Ta-182   F   1.6451E+00                                      1.14E+02             
                          1121.30 2.154E+00 ?(  6.257E+00 8.61E+01 3.49E+01 G  
                          1221.41 8.575E-01 ?(  6.102E+00 3.09E+02 2.70E+01 G  
                          1189.05 1.862E+00 ?(  9.662E+00 2.19E+02 1.62E+01 G  
 
Hg-203   F   2.5980E-01                                      4.66E+01             
                           279.20 2.598E-01 ?(  9.014E-01 1.02E+02 8.15E+01 G  
 
TL-208   N   2.3677E+00                                      6.98E+02             
                           583.02 2.368E+00  (P 5.693E-01 1.62E+01 8.45E+01 G  
                           277.28 4.712E+00 &   1.382E+01 8.72E+01 6.31E+00 G  
                           860.56-3.073E-01 &   1.053E+01 1.38E+03 1.24E+01 G  
 
PM-146   C   2.6858E-01                                      2.02E+03             
                           453.88-1.730E-01 *(  1.472E+00 3.42E+02 6.50E+01 G  
                           747.16 1.113E+00 ?(  2.534E+00 9.45E+01 3.40E+01 G  
                           735.72-1.339E+00 +   6.106E+00 1.91E+02 2.25E+01 G  
 
Y-88     F  -1.4762E-02                                      1.07E+02             
                          1836.06-1.476E-02 %(P 8.180E-01 3.33E+03 9.92E+01 G  
                           898.04-2.745E-01 &   1.598E+00 2.41E+02 9.37E+01 G  
 
Cd-113m     -4.0123E+03                                      5.33E+03             
                           263.70-4.012E+03 ?(  1.666E+04 1.22E+02 6.00E-03   K
 
Cd-109   F   8.4333E+00                                      4.53E+02             
                            88.04 8.433E+00 &(  4.593E+01 1.63E+02 3.79E+00 G  
 
Cf-251   T   1.4798E+00                                      3.28E+05             
                           176.60 1.480E+00 ?(  4.025E+00 1.05E+02 1.70E+01 G  
                           227.00 1.236E+00 ?   1.306E+01 4.18E+02 6.30E+00 GA 
 
Sn-126       4.0551E+00                                      3.65E+07             
                            87.57-9.258E-01 -   5.199E+00 1.68E+02 3.75E+01 GA 
                            64.28 4.055E+00 ?(  1.141E+01 1.10E+02 9.70E+00 G  
                            86.94-3.852E+00 +   2.194E+01 1.71E+02 9.04E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:54 AMPage 13
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192159.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-210   N  -2.8196E-01                                      8.14E+03             
                            46.54-2.820E-01 %(P 4.335E+01 4.48E+03 4.25E+00 G  
 
PB-212   N   8.0587E+00                                      6.98E+02             
                           238.63 8.059E+00  (P 1.809E+00 9.93E+00 4.33E+01 G  
                           300.03 9.781E+00     6.435E+01 1.95E+02 3.28E+00 GA 
 
PB-214   N   8.4860E+00                                      5.84E+05             
                           351.93 8.486E+00  (P 1.423E+00 1.08E+01 3.76E+01 G  
                           295.09 1.176E+01 + P 3.657E+00 1.71E+01 1.93E+01 G  
                           242.00 9.433E+00     9.041E+00 3.17E+01 7.43E+00 GA 
 
BI-207   C   2.8789E-01                                      1.18E+04             
                          1063.66 4.011E-01 ?(P 1.267E+00 1.25E+02 7.45E+01 G  
                           569.70 2.016E-01 &(  8.283E-01 1.17E+02 9.77E+01 G  
 
BI-212   N  -4.3892E+00                                      6.98E+02             
                           727.17-4.389E+00 ?(  2.159E+01 1.42E+02 7.55E+00 G  
                           785.42-9.665E+00 +   1.045E+02 4.44E+02 1.28E+00 GA 
 
U-235    N   5.7129E-01                                      2.57E+11             
                           143.79-7.400E-01 *(P 1.483E+01 2.32E+02 1.10E+01 G  
                           205.33 3.440E+00 &(P 1.700E+01 1.89E+02 5.01E+00 G  
                           163.38-8.552E-01 & P 2.049E+01 4.81E+02 5.08E+00 G  
                           185.72 6.430E-01   P 1.436E+00 8.29E+01 5.40E+01 GA 
 
BI-214   N   8.7594E+00                                      5.84E+05             
                           609.31 8.265E+00  (P 1.499E+00 1.19E+01 4.61E+01 G  
                          1120.29 5.585E+00 - P 1.928E+01 1.02E+02 1.51E+01 G  
                          1764.49 1.024E+01 ?(P 6.606E+00 2.96E+01 1.54E+01 G  
 
BI-210M  T  -2.2024E-01                                      1.10E+09             
                           265.83-2.202E-01  (  2.243E+00 2.96E+02 5.00E+01 G  
                           304.90 0.000E+00 +   8.016E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   1.2519E+01                                      2.10E+03             
                           911.07 1.133E+01  (  2.324E+00 1.52E+01 2.90E+01 G  
                           968.97 1.450E+01 ?(  7.453E+00 2.08E+01 1.75E+01 G  
                           338.32 8.984E+00 -   5.821E+00 2.90E+01 1.20E+01 G  
                            93.35 5.642E+00 &   3.106E+01 1.65E+02 5.56E+00 XA 
 
TH-227   N  -6.4449E-02                                      7.95E+03             
                           256.24-4.645E+00 ?(P 1.326E+01 1.75E+02 7.00E+00 G  
                           235.97 2.542E+00 ?(  1.505E+01 1.76E+02 1.23E+01 G  
                            50.14-6.837E+00 +   1.814E+01 1.04E+02 8.00E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:54 AMPage 14
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192159.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-229   N  -1.5654E+00                                      2.68E+06             
                           193.51-1.565E+00 ?(  1.817E+01 4.42E+02 4.40E+00 G  
                           210.85-4.306E+00 +   2.976E+01 2.77E+02 2.99E+00 G  
 
TH-234   N  -7.0421E+00                                      1.63E+12             
                            92.59-7.042E+00 *(P 3.261E+01 1.37E+02 5.58E+00 G  
                            63.29 1.740E-01 % P 4.245E+01 7.19E+03 3.81E+00 G  
 
PA-231   N   6.0083E+00                                      1.20E+07             
                           302.65 1.292E-05 %(  7.748E+01 1.77E+08 2.88E+00 G  
                           300.07 1.304E+01  (  8.746E+01 1.99E+02 2.46E+00 G  
 
PA-233   C   4.7650E-01                                      7.82E+08             
                           312.01 0.000E+00  (  6.350E+00 1.00E+03 3.60E+01 G  
                           300.18 3.243E+00  (  3.536E+01 3.23E+02 6.20E+00 G  
 
PA-234   N   2.2041E+00                                      1.63E+12             
                           131.29-1.685E+00 ?(  8.000E+00 1.42E+02 1.80E+01 G  
                           946.02-2.314E+00 +   9.609E+00 1.76E+02 1.34E+01 G  
                           569.47 2.475E+00 &(  1.140E+01 1.31E+02 8.20E+00 G  
                           883.24 9.265E+00 ?(  9.062E+00 3.53E+01 9.60E+00 G  
                           880.53 5.906E+00 ? P 7.170E+00 4.55E+01 6.00E+00 GA 
 
PA-234M  N   8.7242E+01                                      1.63E+12             
                          1001.00 4.428E+01 ?(P 2.238E+02 1.45E+02 8.37E-01 G  
                           766.41 2.095E+02 ?(  6.584E+02 9.31E+01 2.94E-01 G  
 
AM-241   T   6.9914E-01                                      1.58E+05             
                            59.54 6.991E-01 &(P 4.596E+00 1.95E+02 3.59E+01 G  
 
Np-237   F  -2.6635E+00                                      2.14E+06             
                            86.49-2.663E+00  (  1.559E+01 1.75E+02 1.31E+01 G  
 
Cs-136   F   4.4673E-01                                      1.30E+01             
                           818.50 5.963E-02 ?(  1.142E+00 7.64E+02 1.00E+02 G  
                          1048.07 9.306E-01 ?(  6.235E-01 3.02E+01 8.00E+01 G  
                           340.57 0.000E+00 -   3.695E+00 1.00E+03 4.69E+01 G  
 
Np-239   T  -2.1661E-01                                      2.36E+00             
                           103.70 1.255E+00     6.945E+00 1.66E+02 2.40E+01 X  
                           106.13-2.166E-01 %(  7.717E+00 1.06E+03 2.27E+01 G  
                            99.50 2.015E+00     1.082E+01 1.61E+02 1.50E+01 X  
 
Nd-147       9.8148E-01                                      1.11E+01             
                           531.00 6.880E-01 ?(  7.195E+00 4.12E+02 1.30E+01 G  
                            91.10 1.116E+00 ?(  6.164E+00 1.65E+02 2.83E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:54 AMPage 15
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192159.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-210   N   4.0793E-01                                      5.84E+05             
                           799.60 4.136E-01 &(  1.421E+00 1.00E+02 9.90E+01 G  
                           296.00 4.008E-01 ?(  2.591E+00 1.92E+02 7.90E+01 G  
                          1313.00 6.519E-01 ?   5.270E+00 3.24E+02 2.10E+01 GA 
 
Kr-85    I   5.3524E+01                                      3.92E+03             
                           513.98 5.352E+01 ?(  3.734E+02 2.02E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       147.       -22.    -0.012   103.83  -6.837E+00   
 AM-241      59.54       316.        13.     0.007   195.32   6.991E-01  P
 Sn-126      64.28       166.        22.     0.012   110.12   4.055E+00   
 BA-133      80.99       540.       -32.    -0.018    83.50  -1.358E+00  P
 Np-237      86.49       939.       -25.    -0.014   175.45  -2.663E+00   
 Sn-126      86.94       890.       -25.    -0.014   170.74  -3.852E+00   
 Sn-126      87.57       865.       -25.    -0.014   168.31  -9.258E-01   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:54 AMPage 16
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192159.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cd-109      88.04       690.        23.     0.013   163.03   8.433E+00   
 Nd-147      91.10       712.        23.     0.013   165.32   1.116E+00   
 TH-234      92.59       787.       -29.    -0.016   136.68  -7.042E+00  P
 Gd-153      97.50       491.        24.     0.013   130.82   1.087E+00   
 Gd-153     103.20       670.        23.     0.013   163.03   1.382E+00   
 EU-152     121.78       182.        -8.    -0.004   256.65  -3.515E-01   
 EU-154     123.10       192.       -24.    -0.013    84.66  -7.852E-01   
 PA-234     131.29       484.       -22.    -0.012   141.96  -1.685E+00   
 HF-181     133.02       506.       -22.    -0.012   144.92  -7.048E-01   
 CE-144     133.54       529.       -22.    -0.012   147.94  -2.757E+00   
 HF-181     136.30       551.       -15.    -0.008   228.94  -3.463E+00   
 U-235      143.79       571.        -6.    -0.003   231.69  -7.400E-01  P
 CE-141     145.44       516.        22.     0.012   149.23   6.470E-01   
 Ba-140     162.66       180.        -8.    -0.004   239.79  -1.989E+00   
 U-235      163.38       191.        -3.    -0.002   480.99  -8.552E-01  P
 CE-139     165.85       189.       -21.    -0.012    95.82  -3.992E-01   
 Cf-251     176.60        73.        16.     0.009   105.34   1.480E+00   
 U-235      185.72        88.        21.     0.012    82.89   6.430E-01  P
 TH-229     193.51        88.        -4.    -0.002   441.59  -1.565E+00   
 U-235      205.33        91.        10.     0.005   188.58   3.440E+00  P
 TH-229     210.85        96.        -7.    -0.004   276.64  -4.306E+00   
 Cf-251     227.00        72.         4.     0.002   418.33   1.236E+00   
 TH-227     235.97       369.        16.     0.009   176.22   2.542E+00   
 EU-152     244.69       348.        14.     0.008   195.71   3.709E+00  P
 TH-227     256.24        76.       -15.    -0.008   175.49  -4.645E+00  P
 Cd-113m    263.70        85.       -11.    -0.006   122.31  -4.012E+03   
 BI-210M    265.83       107.        -5.    -0.003   295.97  -2.202E-01   
 Hg-203     279.20        40.         9.     0.005   101.86   2.598E-01   
 TL-210     296.00       315.        13.     0.007   191.95   4.008E-01   
 PA-231     300.07       341.        13.     0.007   199.21   1.304E+01   
 PA-233     300.18       355.         8.     0.005   322.83   3.243E+00   
 La-140     328.76       217.       -15.    -0.008   111.58  -1.878E+00  P
 Cf-249     333.44       182.        -5.    -0.003   369.73  -8.829E-01   
 EU-152     344.29       208.       -16.    -0.009   133.81  -1.581E+00   
 HF-181     345.83        98.        11.     0.006   136.08   1.897E+00   
 BA-133     356.00       172.       -11.    -0.006   176.39  -4.769E-01   
 BA-133     383.84        97.         9.     0.005   152.53   3.076E+00   
 SN-113     391.69       140.       -17.    -0.009   104.13  -7.739E-01   
 SB-125     427.88        68.       -19.    -0.010    89.89  -2.020E+00   
 PM-146     453.88        30.        -3.    -0.002   341.69  -1.730E-01   
 SB-125     463.37        72.        -2.    -0.001   604.15  -6.552E-01   
 Ir-192     468.06        77.        -9.    -0.005   141.86  -6.014E-01   
 BE-7       477.60        55.         6.     0.003   179.51   2.005E+00   
 HF-181     482.00        70.       -12.    -0.007   100.59  -5.403E-01   
 La-140     487.02        81.        -7.    -0.004   176.16  -5.798E-01   
 RU-103     497.05        30.        -6.    -0.004   181.90  -2.530E-01   
 RH-106     511.86        42.        39.     0.022    28.44   7.253E+00   
 Kr-85      513.98        75.         6.     0.003   202.43   5.352E+01   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:54 AMPage 17
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192159.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Nd-147     531.00        22.         2.     0.001   412.43   6.880E-01   
 Ba-140     537.26        17.         6.     0.003   155.74   8.992E-01   
 CS-134     563.24        13.         2.     0.001   374.72   9.636E-01   
 CS-134     569.32        22.         4.     0.002   173.21   1.056E+00   
 PA-234     569.47        19.         5.     0.003   131.15   2.475E+00   
 BI-207     569.70        14.         5.     0.003   116.92   2.016E-01   
 SB-125     600.50       305.       -17.    -0.009    47.27  -3.957E+00  P
 SB-124     602.73       289.       -16.    -0.009   148.98  -7.078E-01   
 CS-134     604.71       272.       -16.    -0.009   144.68  -7.151E-01   
 RU-103     610.30       256.       -16.    -0.009   140.04  -1.226E+01   
 AG-108M    614.28       239.       -16.    -0.009   135.36  -7.906E-01   
 PM-144     618.06       120.        11.     0.006   141.61   4.907E-01  P
 RH-106     621.92       230.       -16.    -0.009   132.19  -7.253E+00   
 SB-125     635.89        22.        -2.    -0.001   402.49  -6.552E-01   
 AG-110M    657.76         8.         5.     0.003    86.99   2.494E-01   
 PM-144     696.54        19.         4.     0.002   216.89   2.099E-01   
 NB-94      702.63        14.         5.     0.003   166.11   2.452E-01  P
 SB-124     722.79        15.         7.     0.004    83.76   3.369E+00   
 AG-108M    722.94        23.         7.     0.004    98.64   4.010E-01   
 EU-154     723.36        30.         4.     0.002   203.10   9.645E-01   
 BI-212     727.17        42.        -7.    -0.004   142.30  -4.389E+00   
 PM-146     735.72        28.        -6.    -0.003   191.49  -1.339E+00   
 PM-146     747.16         9.         7.     0.004    94.50   1.113E+00   
 ZR-95      756.73        15.         2.     0.001   347.14   2.221E-01  P
 AG-110M    763.94        49.       -15.    -0.008    71.13  -3.485E+00   
 NB-95      765.79        64.        -8.    -0.005   140.24  -4.341E-01   
 PA-234M    766.41        55.        12.     0.007    93.07   2.095E+02   
 EU-152     778.92        23.        -2.    -0.001   444.01  -9.494E-01   
 BI-212     785.42        23.        -2.    -0.001   444.01  -9.665E+00   
 CS-134     795.87        18.         7.     0.004    96.04   4.316E-01  P
 TL-210     799.60        25.         8.     0.004   100.25   4.136E-01   
 CS-134     801.95        33.         7.     0.004   120.00   4.448E+00  P
 CO-58      810.78        49.       -12.    -0.007    86.98  -6.614E-01   
 Cs-136     818.50        15.         1.     0.001   764.44   5.963E-02   
 MN-54      834.85        19.        -4.    -0.002   222.93  -2.161E-01  P
 Co-56      846.77        19.        -8.    -0.004   111.34  -4.394E-01  P
 NB-94      871.10        49.       -16.    -0.009    68.31  -9.064E-01   
 EU-154     873.23        59.         3.     0.002   315.78   1.646E+00   
 PA-234     880.53         1.         6.     0.003    45.54   5.906E+00  P
 PA-234     883.24         7.        15.     0.008    35.31   9.265E+00   
 Y-88       898.04        23.        -4.    -0.002   241.30  -2.745E-01   
 AG-110M    937.49        35.       -13.    -0.007   103.82  -2.329E+00   
 PA-234     946.02        15.        -5.    -0.003   176.07  -2.314E+00   
 EU-152     964.11        41.        -6.    -0.004   148.96  -2.733E+00   
 EU-154     996.33        21.         8.     0.005    86.40   5.015E+00   
 PA-234M   1001.00        31.         6.     0.003   145.39   4.428E+01  P
 Co-56     1037.84         5.         6.     0.003    93.16   2.795E+00   
 Cs-136    1048.07         0.        11.     0.006    30.15   9.306E-01   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:54 AMPage 18
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192159.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RH-106    1050.36        44.       -13.    -0.007    75.76  -5.743E+01   
 BI-207    1063.66         6.         4.     0.002   125.45   4.011E-01  P
 Ga-68     1077.40        30.       -11.    -0.006   113.55  -2.717E+01   
 FE-59     1099.25        26.        -8.    -0.004    74.12  -9.394E-01  P
 EU-152    1112.07        81.       -13.    -0.007    97.92  -7.041E+00   
 ZN-65     1115.55        67.       -11.    -0.006   109.10  -1.558E+00   
 Sc-46     1120.55        44.        10.     0.006    94.46   7.511E-01   
 CO-60     1173.24        23.        -4.    -0.002   314.97  -2.910E-01  P
 Co-56     1238.28        22.         5.     0.003   201.72   6.318E-01  P
 NA-22     1274.53        11.        -2.    -0.001   287.75  -1.335E-01   
 FE-59     1291.60         5.         6.     0.004    91.30   1.196E+00   
 TL-210    1313.00         5.         2.     0.001   324.35   6.519E-01   
 CO-60     1332.50        19.        -8.    -0.004   144.79  -6.362E-01  P
 AG-110M   1384.30         0.         7.     0.004    37.80   2.478E+00   
 EU-152    1408.00        16.        -4.    -0.002   232.74  -1.662E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    2.0050E+00    2.0050E+00    1.795E+02%                1.25E+01
 NA-22  #A   -1.3351E-01   -1.3351E-01    2.877E+02%                1.44E+00
 K-40         2.0492E+02    2.0492E+02    6.539E+00%                1.05E+01
 Sc-46  #A    3.7557E-01    3.7558E-01    9.446E+01%                1.45E+00
 CR-51  #A   -4.0975E-01   -4.0975E-01    1.020E+03%                2.34E+01
 MN-54  #A   -2.1615E-01   -2.1615E-01    2.229E+02%                1.28E+00
 FE-59  #A   -9.3935E-01   -9.3936E-01    7.412E+01%                3.28E+00
 Co-56  #A    2.0720E-01    2.0721E-01    8.284E+01%                1.29E+00
 CO-57  #A    0.0000E+00    0.0000E+00    7.071E+02%                1.05E+00
 CO-58  #A   -6.6136E-01   -6.6137E-01    8.698E+01%                1.94E+00
 CO-60  #A   -6.3624E-01   -6.3624E-01    1.448E+02%                1.90E+00
 ZN-65  #A   -1.5578E+00   -1.5578E+00    1.091E+02%                5.77E+00
 NB-94  #A    2.4523E-01    2.4523E-01    1.661E+02%                9.95E-01
 ZR-95  #A    2.2208E-01    2.2209E-01    3.471E+02%                1.94E+00
 NB-95  #A   -4.3412E-01   -4.3412E-01    1.402E+02%                2.08E+00
 RU-103 #A   -2.5303E-01   -2.5303E-01    1.819E+02%                1.13E+00
 RH-106 #A   -7.2532E+00   -7.2532E+00    1.322E+02%                3.22E+01
 AG-108M#A    2.1284E-01    2.1284E-01    9.864E+01%                1.02E+00
 AG-110M#A    4.3639E-01    4.3639E-01    3.780E+01%                1.98E+00
 SN-113 #A   -7.7386E-01   -7.7386E-01    1.041E+02%                2.71E+00
 SB-124 #A   -3.0380E-01   -3.0381E-01    8.376E+01%                3.54E+00
 SB-125 #A   -2.0197E+00   -2.0197E+00    8.989E+01%                4.47E+00
 I-131  #C    1.0653E+00    1.0653E+00    4.293E+01%                1.01E+00
 Gd-153 #A    1.2109E+00    1.2109E+00    1.045E+02%                4.75E+00
 Ga-68  #A   -2.6912E+01   -2.7174E+01    1.135E+02%                6.97E+01
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:54 AMPage 19
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192159.An1             
                                                                                 
 Tc-99m #A    0.0000E+00    0.0000E+00    1.000E+03%                1.85E+00
 BA-133 #A   -4.7693E-01   -4.7693E-01    1.764E+02%                2.85E+00
 CS-134 #A    8.4649E-01    8.4649E-01    9.604E+01%                1.42E+00
 CS-137 #     1.3556E+00    1.3556E+00    2.805E+01%                1.01E+00
 CE-139 #A   -3.9916E-01   -3.9916E-01    9.582E+01%                1.28E+00
 Ba-140 #A    8.9913E-01    8.9916E-01    1.557E+02%                3.51E+00
 La-140 #A    0.0000E+00    0.0000E+00    1.000E+03%                7.52E-01
 CE-141 #A    6.4695E-01    6.4696E-01    1.492E+02%                3.23E+00
 CE-144 #A   -2.7569E+00   -2.7569E+00    1.479E+02%                1.36E+01
 PM-144 #A    3.5039E-01    3.5039E-01    1.295E+02%                1.11E+00
 EU-152 #A    4.9959E-01    4.9959E-01    1.614E+02%                3.07E+00
 EU-154 #A    6.4925E-01    6.4925E-01    8.466E+01%                2.21E+00
 EU-155 #     2.1690E+00    2.1690E+00    3.642E+01%                2.00E+00
 HF-181 #A   -1.5602E-01   -1.5603E-01    8.461E+01%                1.84E+00
 Ta-182 #A    1.6451E+00    1.6451E+00    8.606E+01%                6.26E+00
 Hg-203 #A    2.5980E-01    2.5980E-01    1.019E+02%                9.01E-01
 TL-208       2.3677E+00    2.3677E+00    1.616E+01%                5.69E-01
 PM-146 #A    2.6858E-01    2.6858E-01    9.450E+01%                1.47E+00
 Y-88   #A   -1.4762E-02   -1.4762E-02    3.332E+03%                8.18E-01
 Cd-113m#A   -4.0123E+03   -4.0123E+03    1.223E+02%                1.67E+04
 Cd-109 #A    8.4333E+00    8.4333E+00    1.630E+02%                4.59E+01
 Cf-251 #A    1.4798E+00    1.4798E+00    1.053E+02%                4.03E+00
 Cf-249 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.28E+00
 Sn-126 #A    4.0551E+00    4.0551E+00    1.101E+02%                1.14E+01
 PB-210 #A   -2.8196E-01   -2.8196E-01    4.475E+03%                4.34E+01
 PB-212       8.0587E+00    8.0587E+00    9.932E+00%                1.81E+00
 PB-214       8.4860E+00    8.4860E+00    1.079E+01%                1.42E+00
 BI-207 #A    2.8789E-01    2.8789E-01    8.574E+01%                1.27E+00
 BI-212 #A   -4.3892E+00   -4.3892E+00    1.423E+02%                2.16E+01
 U-235  #A    5.7129E-01    5.7129E-01    1.494E+02%                1.48E+01
 BI-214 #     8.7594E+00    8.7594E+00    1.193E+01%                1.50E+00
 BI-210M#A   -2.2024E-01   -2.2024E-01    2.960E+02%                2.24E+00
 AC-228       1.2519E+01    1.2519E+01    1.289E+01%                2.32E+00
 TH-227 #A   -6.4449E-02   -6.4449E-02    1.243E+02%                1.33E+01
 TH-229 #A   -1.5654E+00   -1.5654E+00    4.416E+02%                1.82E+01
 TH-234 #A   -7.0421E+00   -7.0421E+00    1.367E+02%                3.26E+01
 PA-231 #A    6.0083E+00    6.0083E+00    1.992E+02%                7.75E+01
 PA-233 #A    4.7650E-01    4.7650E-01    3.228E+02%                6.35E+00
 PA-234 #A    2.2041E+00    2.2041E+00    3.531E+01%                8.00E+00
 PA-234M#A    8.7242E+01    8.7242E+01    8.632E+01%                2.24E+02
 AM-241 #A    6.9914E-01    6.9914E-01    1.953E+02%                4.60E+00
 Np-237 #A   -2.6635E+00   -2.6635E+00    1.754E+02%                1.56E+01
 Ir-192 #A    0.0000E+00    0.0000E+00    7.071E+02%                2.66E+00
 Cs-136 #A    4.4672E-01    4.4673E-01    3.015E+01%                1.14E+00
 Np-239  A   -2.1656E-01   -2.1661E-01    1.060E+03%                7.72E+00
 Nd-147 #A    9.8144E-01    9.8148E-01    1.653E+02%                7.19E+00
 TL-210 #A    4.0793E-01    4.0793E-01    1.002E+02%                1.42E+00
 Kr-85  #A    5.3524E+01    5.3524E+01    2.024E+02%                3.73E+02
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 6:42:54 AMPage 20
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192159.An1             
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.5 to  2000.0 keV)     2.473E+02  Bq/Sample     
 Total Decayed Activity (   37.5 to  2000.0 keV) 2.4728072E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20193753 
-----------------------------------------------------------------------------                      
   Sample Description: 452318_Gamma_160-36453-B-16-B 
             Detector: Detector # 9       
             Batch ID: 452318                 
    Work Order Number: Gamma   
           Lot Number: 160-36453-B-16-B
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2019 06:49       Live Time: 1800   sec
     Acquisition Time: 12/18/2019 06:49:59    Real Time: 1802   sec
        Analysis Time: 12/18/2019 07:20       Dead Time: 0.10   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 9_2019-12-07_1444.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       1.721E+00          192.5     3.313E+00    3.315E+00    1.134E+01
NA-22     -5.789E-01           78.9     4.568E-01    4.578E-01    1.533E+00
K-40       1.737E+02            5.7     9.867E+00    1.328E+01    8.406E+00
Sc-46     -6.409E-02          578.6     3.708E-01    3.709E-01    1.315E+00
CR-51      3.146E+00          177.3     5.575E+00    5.578E+00    1.869E+01
MN-54     -1.600E-01          223.1     3.569E-01    3.570E-01    1.040E+00
FE-59      5.282E-02         1394.6     7.366E-01    7.366E-01    1.731E+00
Co-56      9.415E-01           47.3     4.456E-01    4.482E-01    8.790E-01
CO-57      1.605E-01          146.4     2.350E-01    2.351E-01    7.936E-01
CO-58      3.600E-01           94.9     3.416E-01    3.421E-01    1.159E+00
CO-60      1.940E-01          221.6     4.299E-01    4.300E-01    9.735E-01
ZN-65      0.000E+00         1.#INF     3.629E-01    3.629E-01    4.431E+00
NB-94      2.936E-01          149.6     4.391E-01    4.394E-01    1.499E+00
ZR-95      4.394E-01           86.8     3.816E-01    3.823E-01    1.469E+00
NB-95      4.360E-01           74.8     3.259E-01    3.267E-01    1.089E+00
RU-103     2.643E-01          120.7     3.189E-01    3.192E-01    7.757E-01
RH-106     1.524E+00          165.8     2.527E+00    2.529E+00    2.754E+01
AG-108M    1.721E-01           81.6     1.403E-01    1.406E-01    9.384E-01
AG-110M    3.563E-01           96.7     3.445E-01    3.450E-01    1.790E+00
SN-113    -6.178E-01          100.3     6.195E-01    6.203E-01    2.076E+00
SB-124    -4.555E-01          183.0     8.338E-01    8.341E-01    2.800E+00
SB-125     1.708E-03           87.8     1.499E-03    1.502E-03    3.218E+00
I-131      6.042E-01           82.3     4.971E-01    4.981E-01    7.842E-01
Gd-153     8.912E-01           47.0     4.191E-01    4.226E-01    1.595E+00
Ga-68      3.017E+01           22.9     6.920E+00    7.124E+00    1.170E+01
Tc-99m     0.000E+00         1.#INF     1.437E-01    1.437E-01    1.520E+00
BA-133    -5.084E-01          169.6     8.621E-01    8.625E-01    2.895E+00
CS-134     6.605E-01           66.1     4.365E-01    4.378E-01    1.525E+00
CS-137    -2.830E-01          182.2     5.155E-01    5.158E-01    1.764E+00
CE-139     3.235E-03         9713.8     3.142E-01    3.142E-01    1.075E+00
Ba-140     1.839E+00           63.1     1.161E+00    1.165E+00    2.670E+00
La-140     1.199E-01          147.7     1.771E-01    1.772E-01    1.211E+00
CE-141     4.447E-01          182.6     8.118E-01    8.122E-01    2.717E+00
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CE-144    -1.749E+00          196.2     3.431E+00    3.433E+00    1.149E+01
PM-144    -5.168E-01          111.9     5.782E-01    5.789E-01    1.344E+00
EU-152     5.779E-01           76.0     4.392E-01    4.402E-01    2.747E+00
EU-154     6.815E-01           72.5     4.939E-01    4.952E-01    1.787E+00
EU-155    -1.277E+00           91.2     1.165E+00    1.167E+00    3.881E+00
HF-181     0.000E+00         1.#INF     1.479E-01    1.479E-01    1.544E+00
Ta-182     1.203E+00           86.4     1.039E+00    1.041E+00    6.409E+00
Hg-203     1.185E-01          248.5     2.946E-01    2.947E-01    1.012E+00
TL-208     3.189E+00           12.9     4.107E-01    4.428E-01    7.162E-01
PM-146     3.982E-01           98.8     3.934E-01    3.939E-01    9.567E-01
Y-88       4.107E-01           41.8     1.716E-01    1.732E-01    5.109E-01
Cd-113m    2.079E+03          183.3     3.810E+03    3.813E+03    1.303E+04
Cd-109     0.000E+00         1.#INF     1.395E+01    1.395E+01    4.646E+01
Cf-251    -1.485E+00          111.8     1.660E+00    1.665E+00    4.249E+00
Cf-249    -1.089E-01           96.7     1.053E-01    1.055E-01    2.138E+00
Sn-126    -3.161E+00          129.2     4.084E+00    4.087E+00    1.366E+01
PB-210     1.015E+01          117.7     1.195E+01    1.197E+01    4.003E+01
PB-212     8.745E+00            8.0     6.971E-01    8.978E-01    1.505E+00
PB-214     1.311E+01            7.9     1.033E+00    1.237E+00    1.547E+00
BI-207     3.165E-01          145.8     4.614E-01    4.617E-01    1.064E+00
BI-212     3.416E+00          135.4     4.624E+00    4.627E+00    1.588E+01
U-235      1.497E+00          117.2     1.755E+00    1.756E+00    1.214E+01
BI-214     1.541E+01            7.6     1.171E+00    1.418E+00    1.463E+00
BI-210M    3.920E-01          113.7     4.459E-01    4.465E-01    1.508E+00
AC-228     1.088E+01           10.0     1.090E+00    1.223E+00    1.242E+00
TH-227     1.906E+00          173.6     3.308E+00    3.310E+00    9.903E+00
TH-229    -3.240E+00          227.2     7.360E+00    7.365E+00    1.816E+01
TH-234     8.992E+00           33.2     2.982E+00    3.024E+00    1.043E+01
PA-231    -1.358E+01          158.0     2.145E+01    2.147E+01    7.170E+01
PA-233    -5.811E-01          307.4     1.787E+00    1.787E+00    5.995E+00
PA-234    -1.455E+00          139.2     2.025E+00    2.026E+00    6.763E+00
PA-234M    3.873E+00          735.6     2.849E+01    2.849E+01    1.763E+02
AM-241    -4.189E-01          261.7     1.096E+00    1.096E+00    3.700E+00
Np-237     0.000E+00         1.#INF     4.261E+00    4.261E+00    1.419E+01
Ir-192     2.182E-01           90.8     1.982E-01    1.986E-01    2.526E+00
Cs-136    -5.555E-01           83.1     4.618E-01    4.629E-01    1.546E+00
Np-239    -5.554E-01          212.4     1.180E+00    1.180E+00    3.976E+00
Nd-147     2.006E+00           90.7     1.819E+00    1.823E+00    4.436E+00
TL-210    -5.728E-01           81.0     4.640E-01    4.652E-01    1.551E+00
Kr-85      9.269E+01           94.8     8.784E+01    8.800E+01    2.950E+02
-----------------------------------------------------------------------------
Total      2.477E+03

      Analyst: Caleb Quinn

                                 (Page 2 of 22)

Page 1135 of 1586



      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:16 AMPage  1
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193753.An1             
                                                                                 
 Sample description                                             
      452318_Gamma_160-36453-B-16-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20193753.An1

 Acquisition information
        Start time:                 12/18/2019 6:49:59 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.10 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N09363993                                                 
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:16 AMPage  2
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193753.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2019 6:49:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2019-12-07_1444.PBC
                                                 12/7/2019 2:44:35 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   25 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.2084

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.54       20. 117.75   1.00  2.577E-02    46.54   4.250    PBC<MDA PB210 
    63.29       20.  64.49   1.01  3.921E-02    63.29   3.810    PBC<MDA TH234 
    74.80      138.  15.02   1.03  4.572E-02
    77.20      201.  10.80   1.03  4.680E-02
    87.32       78.  27.59   0.63  5.031E-02    86.49  13.100  6.633E+00 Np237 
                                                86.54  30.700  2.829E+00 EU155 
                                                86.94   9.040  9.588E+00 Sn126 
                                                87.57  37.500  2.303E+00 Sn126 
                                                88.04   3.790  2.273E+01 Cd109 
    92.70       52.  33.16   1.04  5.156E-02    92.59   5.584    PBC<MDA TH234 
    93.46       20. 235.14   1.04  5.171E-02    93.35   5.561    PBC<MDA AC228 
    97.61       27.  51.98   1.05  5.240E-02    97.50  30.000    PBC<MDA Gd153 
   103.13       17.  78.38   1.05  5.303E-02   103.20  21.800    PBC<MDA Gd153 
   122.06       13. 146.43   1.07  5.303E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.605E-01 CO57  
   145.44       19. 182.58   1.09  5.012E-02   145.44  48.200    PBC<MDA CE141 
   162.66       24.  81.62   1.11  4.690E-02   162.66   6.220    PBC<MDA Ba140 
   185.72       92.  22.01   1.13  4.403E-02   185.72  54.000  2.158E+00 U235  
   205.33       18. 117.20   1.15  4.123E-02   205.33   5.010    PBC<MDA U235  
   227.00        8. 247.28   1.17  3.858E-02   227.00   6.300    PBC<MDA Cf251 
   235.97       20. 173.57   1.18  3.760E-02   235.97  12.300    PBC<MDA TH227 
   238.52      252.   9.09   1.10  3.733E-02   238.63  43.300  8.676E+00 PB212 

                                 (Page 4 of 22)

Page 1137 of 1586



      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:16 AMPage  3
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193753.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   241.85       73.  20.03   1.18  3.697E-02   242.00   7.430  1.474E+01 PB214 
   244.69       17. 187.65   1.18  3.670E-02   244.69   7.580    PBC<MDA EU152 
   256.24        5. 353.08   1.20  3.558E-02   256.24   7.000    PBC<MDA TH227 
   263.70        8. 183.30   1.20  3.489E-02   263.70   0.006    PBC<MDA Cd113m
   265.83       12. 113.75   1.20  3.470E-02   265.83  50.000    PBC<MDA BI210M
   279.20        6. 248.52   1.22  3.356E-02   279.20  81.460    PBC<MDA Hg203 
   284.30        4. 451.39   1.22  3.315E-02   284.30   6.140    PBC<MDA I131  
   295.15      126.  11.52   1.23  3.232E-02   295.09  19.300  1.126E+01 PB214 
   320.08       17. 177.25   1.25  3.056E-02   320.08   9.940    PBC<MDA CR51  
   333.44       16. 158.65   1.27  2.970E-02   333.44  15.510    PBC<MDA Cf249 
   338.45       78.  16.22   1.35  2.940E-02   338.32  12.010  1.232E+01 AC228 
   344.29        3. 829.32   1.28  2.905E-02   344.29  26.500    PBC<MDA EU152 
   351.71      254.   7.88   1.23  2.862E-02   351.93  37.600  1.311E+01 PB214 
   364.48       14.  91.07   1.29  2.791E-02   364.48  81.700    PBC<MDA I131  
   383.84       10. 155.56   1.31  2.691E-02   383.84   8.940    PBC<MDA BA133 
   453.88       11.  98.79   1.37  2.388E-02   453.88  65.000    PBC<MDA PM146 
   463.37        8. 162.02   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   468.06       13.  90.83   1.38  2.335E-02   468.06  51.750    PBC<MDA Ir192 
   477.60        8. 192.53   1.39  2.301E-02   477.60  10.520    PBC<MDA BE7   
   487.02        9. 147.65   1.40  2.269E-02   487.02  45.500    PBC<MDA La140 
   497.05       10. 120.67   1.41  2.236E-02   497.05  90.900    PBC<MDA RU103 
   511.86       32.  44.40   2.67  2.188E-02   511.86  20.000    PBC<MDA RH106 
   513.98       16.  94.77   1.42  2.182E-02   513.98   0.430    PBC<MDA Kr85  
   531.00       10.  90.67   1.44  2.130E-02   531.00  13.000    PBC<MDA Nd147 
   537.26       11.  96.34   1.44  2.112E-02   537.26  24.390    PBC<MDA Ba140 
   563.24        4. 352.09   1.47  2.040E-02   563.24   8.350    PBC<MDA CS134 
   569.32       13.  66.09   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  4.194E+00 PA234 
                                               569.70  97.740  3.520E-01 BI207 
   569.47        1. 616.46   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  4.934E-01 PA234 
                                               569.70  97.740  4.140E-02 BI207 
   583.31       96.  12.88   1.11  1.989E-02   583.02  84.500  3.189E+00 TL208 
   609.28      235.   7.60   1.48  1.925E-02   609.31  46.090  1.474E+01 BI214 
                                               610.30   5.750  1.183E+02 RU103 
   635.89        5. 167.82   1.53  1.864E-02   635.89  11.310    PBC<MDA SB125 
   636.97        8.  82.27   1.53  1.862E-02   636.97   7.170    PBC<MDA I131  
   702.63        9. 149.59   1.58  1.730E-02   702.63  97.900    PBC<MDA NB94  
   722.94       11.  81.56   1.60  1.693E-02   722.79  10.810  3.372E+00 SB124 
                                               722.94  90.840  4.014E-01 AG108M
   724.20       11.  86.85   1.60  1.691E-02   723.36  20.220    PBC<MDA EU154 
                                               724.20  44.150  8.274E-01 ZR95  
   727.17        8. 135.36   1.60  1.686E-02   727.17   7.550    PBC<MDA BI212 
   756.73        2. 496.66   1.62  1.635E-02   756.73  54.460    PBC<MDA ZR95  
   765.79       13.  74.76   1.63  1.621E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.481E+02 PA234M
   766.41        1. 735.59   1.63  1.620E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.527E+01 PA234M
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:16 AMPage  4
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193753.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   778.92        8.  92.98   1.64  1.600E-02   778.92  12.940    PBC<MDA EU152 
   785.42        2. 430.43   1.65  1.590E-02   785.42   1.280    PBC<MDA BI212 
   795.87        8. 134.63   1.66  1.574E-02   795.87  85.530    PBC<MDA CS134 
   810.78       10.  94.87   1.67  1.551E-02   810.78  99.460    PBC<MDA CO58  
   846.77       11.  91.12   1.70  1.501E-02   846.77  99.935    PBC<MDA Co56  
   873.36        1. 964.37   1.72  1.465E-02   873.23  12.270    PBC<MDA EU154 
   880.53        2. 401.27   1.72  1.456E-02   880.53   6.000    PBC<MDA PA234 
   911.00       76.  11.78   2.07  1.418E-02   911.07  29.000  1.028E+01 AC228 
   968.55        6. 304.67   1.79  1.352E-02   968.97  17.460    PBC<MDA AC228 
   996.16       13.  72.47   1.81  1.323E-02   996.33  10.600    PBC<MDA EU154 
  1048.07        6.  83.05   1.85  1.271E-02  1048.07  80.000    PBC<MDA Cs136 
  1050.36        4. 165.83   1.85  1.269E-02  1050.36   1.560    PBC<MDA RH106 
  1063.66        5. 145.77   1.86  1.257E-02  1063.66  74.500    PBC<MDA BI207 
  1077.40       19.  22.94   1.87  1.244E-02  1077.40   3.300  3.017E+01 Ga68  
  1112.07        3. 416.41   1.89  1.213E-02  1112.07  13.644    PBC<MDA EU152 
  1120.40       67.  15.67   1.38  1.206E-02  1120.29  15.100  2.055E+01 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1189.05        7. 143.21   1.95  1.150E-02  1189.05  16.200    PBC<MDA Ta182 
  1221.41       12.  86.41   1.97  1.126E-02  1221.41  27.000    PBC<MDA Ta182 
  1238.28       23.  47.33   1.98  1.114E-02  1238.28  66.070  1.724E+00 Co56  
  1332.50        4. 221.56   2.05  1.050E-02  1332.50  99.980    PBC<MDA CO60  
  1384.30        6.  96.69   2.08  1.018E-02  1384.30  24.290    PBC<MDA AG110M
  1408.00        5. 113.28   2.10  1.004E-02  1408.00  21.005    PBC<MDA EU152 
  1460.66      325.   5.68   1.72  9.750E-03  1460.83  10.670  1.737E+02 K40   
  1765.21       40.  17.18   2.31  8.350E-03  1764.49  15.400  1.743E+01 BI214 
  1836.06        6.  41.77   2.35  8.079E-03  1836.06  99.200    PBC<MDA Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.79    74.79       146.       138. 3.023E+03   15.02   1.025  -      sD
   308.42    77.19       135.       201. 4.293E+03   10.80   1.027  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:16 AMPage  5
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193753.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.80    46.54       267.        20.     0.011   117.75   0.998 
 TH-227    200.20    50.14       274.        -8.    -0.004   296.89   1.001 
 AM-241    237.77    59.54       331.       -10.    -0.006   261.69   1.010s
 TH-234    252.77    63.29        75.        20.     0.011    64.49   1.014D
 Sn-126    256.74    64.28       393.       -22.    -0.012   129.21   1.015s
 BA-133    323.56    80.99       918.       -30.    -0.017    78.97   1.031 
 Np-237    345.55    86.49      1252.         0.     0.000   178.89   1.036A
 EU-155    345.76    86.54      1224.       -28.    -0.016   176.89   1.036 
 Sn-126    347.35    86.94      1169.       -28.    -0.016   172.84   1.037s
 Sn-126    349.87    87.57      1058.       -28.    -0.016   164.42   1.037s
 Cd-109    351.75    88.04      1140.         0.     0.000   170.58   1.038A
 Nd-147    363.99    91.10      1045.       -28.    -0.016   162.89   1.041s
 TH-234    369.94    92.59       121.        52.     0.029    33.16   1.042D
 AC-228    372.98    93.35      1097.        20.     0.011   235.14   1.043s
 Gd-153    389.58    97.50        83.        27.     0.015    51.98   1.047D
 Gd-153    412.37   103.20        81.        17.     0.009    78.38   1.052D
 Np-239    414.37   103.70       243.       -25.    -0.014    90.14   1.053s
 EU-155    420.82   105.31       266.       -26.    -0.014    91.22   1.054s
 Np-239    424.09   106.13       323.       -12.    -0.007   212.41   1.055s
 EU-152    486.67   121.78       240.       -25.    -0.014    90.17   1.070 
 CO-57     487.80   122.06       178.        13.     0.007   146.43   1.070 
 EU-154    491.95   123.10       205.       -13.    -0.007   162.43   1.071s
 PA-234    524.72   131.29       573.       -25.    -0.014   139.18   1.079s
 HF-181    531.64   133.02       598.       -25.    -0.014   141.85   1.081s
 CE-144    533.69   133.54       623.       -18.    -0.010   196.20   1.081s
 HF-181    544.74   136.30       641.         0.     0.000  1000.00   1.084s
 CO-57     545.43   136.47       641.         0.     0.000  1000.00   1.084s
 Tc-99m    561.57   140.51       641.         0.     0.000  1000.00   1.088s
 U-235     574.67   143.79       641.         0.     0.000  1000.00   1.091s
 CE-141    581.29   145.44       613.        19.     0.011   182.58   1.092s
 Ba-140    650.15   162.66       183.        24.     0.013    81.62   1.108s
 U-235     653.03   163.38       218.       -24.    -0.014    88.10   1.109s
 Cf-251    705.90   176.60       147.       -21.    -0.011   111.82   1.122s
 U-235     742.37   185.72        92.        92.     0.051    22.01   1.130s
 TH-229    773.52   193.51       160.       -11.    -0.006   227.15   1.137 
 U-235     820.80   205.33       108.        18.     0.010   117.20   1.148 
 TH-229    842.87   210.85       152.        -9.    -0.005   270.27   1.153s
 Cf-251    907.45   227.00       100.         8.     0.004   247.28   1.168s
 TH-227    943.33   235.97       570.        20.     0.011   173.57   1.176 
 PB-212    953.97   238.63        78.       254.     0.141     7.97   1.179D
 PB-214    967.43   242.00        70.        73.     0.040    20.03   1.182D
 EU-152    978.21   244.69       529.        17.     0.010   187.65   1.185s
 TH-227   1024.39   256.24        80.         5.     0.003   353.08   1.195s
 Cd-113m  1054.23   263.70        99.         8.     0.004   183.30   1.202s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:16 AMPage  6
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193753.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-210M  1062.75   265.83        91.        12.     0.007   113.75   1.204s
 TL-208   1108.55   277.28        80.        -4.    -0.002   161.80   1.215s
 Hg-203   1116.22   279.20       102.         6.     0.003   248.52   1.216s
 I-131    1136.61   284.30        84.         4.     0.002   451.39   1.221s
 PB-214   1179.77   295.09        43.       126.     0.070    11.52   1.231D
 TL-210   1183.41   296.00       726.       -22.    -0.012   172.68   1.231s
 PB-212   1199.52   300.03       680.       -22.    -0.012   166.59   1.235s
 PA-231   1199.68   300.07       657.       -22.    -0.012   163.88   1.235s
 PA-233   1200.12   300.18       635.       -22.    -0.012   161.12   1.235s
 PA-231   1210.00   302.65       613.       -22.    -0.012   158.03   1.237s
 BA-133   1210.81   302.85       590.       -22.    -0.012   155.14   1.238s
 Ba-140   1218.80   304.85       575.       -22.    -0.012   152.94   1.240 
 BI-210M  1218.99   304.90       597.       -22.    -0.012   155.84   1.240 
 Ir-192   1233.16   308.44       620.       -22.    -0.012   158.28   1.243s
 PA-233   1247.44   312.01       642.       -12.    -0.007   307.42   1.246s
 Ir-192   1265.35   316.49       654.         0.     0.000  1000.00   1.250s
 CR-51    1279.73   320.08       456.        17.     0.010   177.25   1.253s
 La-140   1314.43   328.76       352.       -18.    -0.010   148.72   1.261s
 Cf-249   1333.15   333.44       297.        16.     0.009   158.65   1.265s
 AC-228   1353.18   338.45        23.        78.     0.044    16.22   1.354 
 Cs-136   1361.66   340.57       313.         0.     0.000  1000.00   1.272s
 EU-152   1376.53   344.29       308.         3.     0.002   829.32   1.275s
 HF-181   1382.70   345.83       316.        -3.    -0.002   839.97   1.276s
 PB-214   1406.22   351.71        34.       254.     0.141     7.88   1.226 
 BA-133   1423.37   356.00       365.       -16.    -0.009   169.58   1.285s
 I-131    1457.31   364.48        40.        14.     0.008    91.07   1.293s
 BA-133   1534.73   383.84       116.        10.     0.006   155.56   1.310s
 Cf-249   1551.17   387.95       195.       -18.    -0.010   110.69   1.314s
 SN-113   1566.12   391.69       170.       -19.    -0.010   100.28   1.317 
 SB-125   1710.86   427.88        74.       -15.    -0.008   122.27   1.349s
 AG-108M  1735.10   433.94        56.        -2.    -0.001   659.85   1.354s
 PM-146   1814.87   453.88        27.        11.     0.006    98.79   1.372s
 SB-125   1852.82   463.37        80.         8.     0.004   162.02   1.380 
 Ir-192   1871.59   468.06        60.        13.     0.007    90.83   1.384s
 BE-7     1909.73   477.60       100.         8.     0.004   192.53   1.392s
 HF-181   1927.34   482.00       108.         0.     0.000  1000.00   1.396s
 La-140   1947.43   487.02        92.         9.     0.005   147.65   1.400s
 RU-103   1987.56   497.05        30.        10.     0.005   120.67   1.409 
 RH-106   2046.81   511.86        86.        32.     0.018    44.40   2.672s
 Kr-85    2055.27   513.98       102.        16.     0.009    94.77   1.424s
 Nd-147   2123.35   531.00        17.        10.     0.006    90.67   1.438s
 Ba-140   2148.39   537.26        22.        11.     0.006    96.34   1.444s
 CS-134   2252.30   563.24        33.         4.     0.002   352.09   1.466s
 CS-134   2276.64   569.32        28.        13.     0.007    66.09   1.471s
 PA-234   2277.24   569.47        41.         1.     0.001   616.46   1.471s
 BI-207   2278.16   569.70        43.         0.     0.000  1000.00   1.471 
 TL-208   2332.58   583.31        17.        96.     0.054    12.88   1.106s
 SB-125   2401.36   600.50       422.       -16.    -0.009   187.82   1.497s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:16 AMPage  7
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193753.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-124   2410.29   602.73       402.       -16.    -0.009   183.03   1.499s
 CS-134   2418.21   604.71       441.       -18.    -0.010   166.09   1.500s
 BI-214   2436.48   609.28        20.       235.     0.131     7.60   1.482 
 RU-103   2440.56   610.30       423.       -18.    -0.010   162.21   1.505s
 AG-108M  2456.49   614.28       405.       -18.    -0.010   158.44   1.508s
 PM-144   2471.62   618.06       387.        -9.    -0.005   309.22   1.512s
 RH-106   2487.04   621.92       378.         0.     0.000  1000.00   1.515s
 SB-125   2542.94   635.89        28.         5.     0.003   167.82   1.526 
 I-131    2547.28   636.97        15.         8.     0.004    82.27   1.527s
 AG-110M  2630.43   657.76        82.       -18.    -0.010    75.92   1.544s
 CS-137   2646.03   661.66        98.        -8.    -0.004   182.16   1.548 
 PM-144   2785.58   696.54        70.       -16.    -0.009   111.89   1.576s
 NB-94    2809.93   702.63        85.         9.     0.005   149.59   1.581s
 SB-124   2890.57   722.79        76.       -11.    -0.006   114.51   1.598s
 AG-108M  2891.17   722.94        36.        11.     0.006    81.56   1.598s
 EU-154   2892.86   723.36        30.         0.     0.000   600.00   1.598D
 ZR-95    2896.22   724.20        41.        11.     0.006    86.85   1.599s
 BI-212   2908.11   727.17        52.         8.     0.004   135.36   1.601s
 PM-146   2942.31   735.72        33.        -5.    -0.003   263.86   1.608s
 PM-146   2988.08   747.16        23.        -4.    -0.002   307.49   1.617s
 ZR-95    3026.36   756.73        20.         2.     0.001   496.66   1.625s
 AG-110M  3055.23   763.94        48.        -7.    -0.004   144.98   1.631s
 NB-95    3062.61   765.79        39.        13.     0.007    74.76   1.632s
 PA-234M  3065.10   766.41        46.         1.     0.001   735.59   1.633s
 EU-152   3115.14   778.92        10.         8.     0.004    92.98   1.643s
 BI-212   3141.15   785.42        46.         2.     0.001   430.43   1.648s
 CS-134   3182.96   795.87        54.         8.     0.004   134.63   1.656s
 TL-210   3197.88   799.60        76.       -16.    -0.009    81.01   1.659s
 CS-134   3207.29   801.95        89.        -8.    -0.004   170.48   1.661s
 CO-58    3242.59   810.78        40.        10.     0.006    94.87   1.668s
 La-140   3262.58   815.77        69.       -14.    -0.008    86.64   1.672s
 Cs-136   3273.50   818.50        74.       -15.    -0.009    83.13   1.674s
 MN-54    3338.91   834.85        30.        -4.    -0.002   223.09   1.687s
 Co-56    3386.61   846.77        20.        11.     0.006    91.12   1.696s
 TL-208   3441.80   860.56        41.       -12.    -0.007    18.71   1.707s
 NB-94    3483.94   871.10        30.        -8.    -0.004   103.08   1.715s
 EU-154   3492.47   873.23        46.         1.     0.001   964.37   1.717s
 PA-234   3521.68   880.53        43.         2.     0.001   401.27   1.722s
 PA-234   3532.53   883.24        45.         0.     0.000  1000.00   1.724s
 AG-110M  3538.30   884.68        45.         0.     0.000  1000.00   1.725s
 Sc-46    3556.69   889.28        46.        -2.    -0.001   578.62   1.729s
 Y-88     3591.74   898.04        35.        -4.    -0.002   328.98   1.736s
 AC-228   3643.60   911.00         2.        76.     0.042    11.78   2.071 
 AG-110M  3749.60   937.49        30.        -8.    -0.004   154.62   1.766s
 PA-234   3783.72   946.02        25.        -7.    -0.004   161.52   1.772s
 AC-228   3875.56   968.97        65.         6.     0.003   304.67   1.790s
 EU-154   3985.03   996.33        35.        13.     0.007    72.47   1.810s
 EU-154   4018.82  1004.77        37.       -15.    -0.009    93.75   1.816s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:16 AMPage  8
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193753.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Co-56    4151.13  1037.84        37.       -15.    -0.009    94.11   1.841s
 Cs-136   4192.07  1048.07        11.         6.     0.004    83.05   1.848s
 RH-106   4201.23  1050.36        20.         4.     0.002   165.83   1.850s
 BI-207   4254.46  1063.66        11.         5.     0.003   145.77   1.860s
 Ga-68    4309.44  1077.40         0.        19.     0.011    22.94   1.870 
 EU-152   4448.20  1112.07        95.         3.     0.002   416.41   1.895s
 ZN-65    4462.09  1115.55        98.         0.     0.000  1000.00   1.897s
 BI-214   4481.51  1120.40         9.        67.     0.037    15.67   1.377s
 Sc-46    4482.12  1120.55        98.         0.     0.000  1000.00   1.901s
 CO-60    4692.96  1173.24        32.       -12.    -0.007    85.96   1.938s
 Ta-182   4756.25  1189.05        17.         7.     0.004   143.21   1.949 
 Ta-182   4885.75  1221.41        17.        12.     0.007    86.41   1.972 
 Co-56    4953.27  1238.28        17.        23.     0.013    47.33   1.984s
 NA-22    5098.35  1274.53        34.       -11.    -0.006    78.92   2.008s
 FE-59    5166.65  1291.60        23.        -4.    -0.002   308.96   2.020s
 TL-210   5252.32  1313.00        28.        -8.    -0.005   153.75   2.034s
 CO-60    5330.37  1332.50        11.         4.     0.002   221.56   2.047s
 AG-110M  5537.69  1384.30         6.         6.     0.004    96.69   2.082s
 EU-152   5632.56  1408.00         6.         5.     0.003   113.28   2.097s
 K-40     5843.34  1460.66         8.       325.     0.181     5.68   1.724 
 La-140   6385.95  1596.21        12.        -1.    -0.001   842.61   2.215s
 SB-124   6765.35  1690.98        19.       -13.    -0.007    87.76   2.272s
 BI-214   7059.65  1764.49         4.        40.     0.022    17.18   2.314s
 Co-56    7087.11  1771.35        66.       -11.    -0.006   104.74   2.318s
 Y-88     7346.20  1836.06         0.         6.     0.003    41.77   2.354s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   1.7210E+00                                      5.31E+01             
                           477.60 1.721E+00 ?(  1.134E+01 1.93E+02 1.05E+01 G  
 
NA-22    C  -5.7887E-01                                      9.50E+02             
                          1274.53-5.789E-01 ?(  1.533E+00 7.89E+01 9.99E+01 G  
 
K-40     N   1.7368E+02                                      4.66E+11             
                          1460.83 1.737E+02  (P 8.406E+00 5.68E+00 1.07E+01 G  
 
Sc-46    F  -6.4090E-02                                      8.38E+01             
                           889.28-6.409E-02 ?(  1.315E+00 5.79E+02 1.00E+02 G  
                          1120.55 0.000E+00 +   2.250E+00 1.00E+03 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:16 AMPage  9
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193753.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CR-51    F   3.1455E+00                                      2.77E+01             
                           320.08 3.146E+00 ?(P 1.869E+01 1.77E+02 9.94E+00 G  
 
MN-54    C  -1.5998E-01                                      3.12E+02             
                           834.85-1.600E-01 &(P 1.040E+00 2.23E+02 1.00E+02 G  
 
FE-59    F   5.2818E-02                                      4.45E+01             
                          1099.25 5.282E-02 %(P 1.731E+00 1.39E+03 5.65E+01 G  
                          1291.60-4.379E-01 +   2.973E+00 3.09E+02 4.32E+01 G  
 
Co-56    C   9.4154E-01                                      7.73E+01             
                           846.77 4.244E-01 ?(P 8.790E-01 9.11E+01 9.99E+01 G  
                          1238.28 1.724E+00 ?(P 1.662E+00 4.73E+01 6.61E+01 G  
                          1037.84-4.706E+00 +   9.571E+00 9.41E+01 1.41E+01 G  
                          1771.35-4.918E+00 +   1.745E+01 1.05E+02 1.55E+01  A 
 
CO-57    C   1.6048E-01                                      2.72E+02             
                           122.06 1.605E-01  (  7.936E-01 1.46E+02 8.56E+01 G  
                           136.47 0.000E+00 -   1.219E+01 1.00E+03 1.07E+01 G  
 
CO-58    C   3.6003E-01                                      7.09E+01             
                           810.78 3.600E-01 ?(  1.159E+00 9.49E+01 9.95E+01 G  
 
CO-60    F   1.9402E-01                                      1.93E+03             
                          1332.50 1.940E-01 ?(  9.735E-01 2.22E+02 1.00E+02 G  
                          1173.24-5.898E-01 + P 1.397E+00 8.60E+01 9.99E+01 G  
 
NB-94    I   2.9357E-01                                      7.41E+06             
                           702.63 2.936E-01 &(P 1.499E+00 1.50E+02 9.79E+01 G  
                           871.10-3.030E-01 +   1.070E+00 1.03E+02 9.99E+01 G  
 
ZR-95    I   4.3936E-01                                      6.40E+01             
                           756.73 1.248E-01 ?(  1.469E+00 4.97E+02 5.45E+01 G  
                           724.20 8.274E-01 ?(  2.424E+00 8.68E+01 4.42E+01 G  
 
NB-95    I   4.3598E-01                                      6.40E+01             
                           765.79 4.360E-01 ?(  1.089E+00 7.48E+01 9.98E+01 G  
 
RU-103   I   2.6427E-01                                      3.93E+01             
                           497.05 2.643E-01 &(  7.757E-01 1.21E+02 9.09E+01 G  
                           610.30-9.112E+00 +   4.955E+01 1.62E+02 5.75E+00 GA 
 
RH-106   I   1.5240E+00                                      3.74E+02             
                           621.92 0.000E+00 ?(  2.754E+01 1.00E+03 9.93E+00 G  
                          1050.36 1.123E+01 ?(  6.609E+01 1.66E+02 1.56E+00 G  
                           511.86 4.085E+00 ?   5.830E+00 4.44E+01 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:16 AMPage 10
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193753.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C   1.7208E-01                                      1.53E+05             
                           433.94-5.810E-02 ?(  9.384E-01 6.60E+02 9.05E+01 G  
                           722.94 4.014E-01 ?(  1.101E+00 8.16E+01 9.08E+01 G  
                           614.28-5.872E-01 +   3.119E+00 1.58E+02 8.98E+01 G  
 
AG-110M  F   3.5632E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  1.790E+00 1.00E+03 7.27E+01 G  
                           657.76-5.751E-01 +   1.454E+00 7.59E+01 9.46E+01 G  
                           937.49-9.326E-01 +   3.291E+00 1.55E+02 3.44E+01 G  
                          1384.30 1.422E+00 ?(  3.100E+00 9.67E+01 2.43E+01 G  
                           763.94-1.075E+00 &   5.375E+00 1.45E+02 2.23E+01 G  
 
SN-113   F  -6.1782E-01                                      1.15E+02             
                           391.69-6.178E-01 &(  2.076E+00 1.00E+02 6.40E+01 G  
 
SB-124   F  -4.5554E-01                                      6.02E+01             
                           602.73-4.555E-01 ?(  2.800E+00 1.83E+02 9.83E+01 G  
                          1690.98-1.747E+00 +   3.094E+00 8.78E+01 4.78E+01 G  
                           722.79-3.389E+00 }   1.317E+01 1.15E+02 1.08E+01 G  
 
SB-125   I   1.7080E-03                                      1.01E+03             
                           427.88-1.105E+00 ?(  3.218E+00 1.22E+02 2.96E+01 G  
                           600.50-2.496E+00 +   1.574E+01 1.88E+02 1.79E+01 G  
                           635.89 1.229E+00 ?(  7.249E+00 1.68E+02 1.13E+01 G  
                           463.37 1.805E+00  (  1.001E+01 1.62E+02 1.05E+01 G  
 
I-131    I   6.0421E-01                                      8.02E+00             
                           364.48 3.463E-01 ?(  7.842E-01 9.11E+01 8.17E+01 G  
                           284.30 1.092E+00 ?(  1.240E+01 4.51E+02 6.14E+00 G  
                           636.97 3.125E+00 ?(  8.721E+00 8.23E+01 7.17E+00 G  
 
Gd-153   F   8.9123E-01                                      2.42E+02             
                            97.50 9.429E-01  (  1.595E+00 5.20E+01 3.00E+01 G  
                           103.20 8.201E-01  (  2.145E+00 7.84E+01 2.18E+01 G  
 
Ga-68    C   3.0165E+01                                      4.71E-02             
                          1077.40 3.017E+01  (  1.170E+01 2.29E+01 3.30E+00 G  
 
BA-133   F  -5.0837E-01                                      3.85E+03             
                           356.00-5.084E-01 ?(  2.895E+00 1.70E+02 6.20E+01 G  
                           302.85-2.134E+00 +   1.107E+01 1.55E+02 1.83E+01 G  
                           383.84 2.309E+00 ?   1.222E+01 1.56E+02 8.94E+00 GA 
                            80.99-1.010E+00 + P 4.858E+00 7.90E+01 3.41E+01 GA 
 
CS-134   I   6.6054E-01                                      7.54E+02             
                           795.87 3.302E-01  (  1.525E+00 1.35E+02 8.55E+01 G  
                           604.71-5.313E-01 +   2.958E+00 1.66E+02 9.76E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:16 AMPage 11
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193753.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           569.32 2.236E+00 ?(  4.884E+00 6.61E+01 1.54E+01 G  
                           801.95-3.269E+00 +   1.907E+01 1.70E+02 8.69E+00 G  
                           563.24 1.143E+00  (P 9.679E+00 3.52E+02 8.35E+00 G  
 
CS-137   I  -2.8302E-01                                      1.10E+04             
                           661.66-2.830E-01 ?(  1.764E+00 1.82E+02 8.52E+01 G  
 
CE-139   F   3.2347E-03                                      1.38E+02             
                           165.85 3.235E-03 %(P 1.075E+00 9.71E+03 7.99E+01 G  
 
Ba-140   I   1.8394E+00                                      1.28E+01             
                           537.26 1.133E+00 &(P 2.670E+00 9.63E+01 2.44E+01 G  
                           162.66 4.611E+00  (P 1.252E+01 8.16E+01 6.22E+00 G  
                           304.85-9.175E+00 +   4.690E+01 1.53E+02 4.29E+00 G  
 
La-140   I   1.1992E-01                                      1.28E+01             
                          1596.21-6.422E-02 ?(  1.211E+00 8.43E+02 9.54E+01 G  
                           487.02 5.060E-01 ?(P 2.546E+00 1.48E+02 4.55E+01 G  
                           328.76-1.649E+00 +   8.227E+00 1.49E+02 2.03E+01 G  
                           815.77-2.201E+00 +   6.401E+00 8.66E+01 2.33E+01 G  
 
CE-141   I   4.4465E-01                                      3.25E+01             
                           145.44 4.447E-01 ?(  2.717E+00 1.83E+02 4.82E+01 G  
 
CE-144   I  -1.7489E+00                                      2.85E+02             
                           133.54-1.749E+00 ?(  1.149E+01 1.96E+02 1.11E+01 G  
 
PM-144   C  -5.1678E-01                                      3.63E+02             
                           696.54-5.168E-01 ?(P 1.344E+00 1.12E+02 9.90E+01 G  
                           618.06-2.664E-01 +   2.778E+00 3.09E+02 9.91E+01 G  
 
EU-152   F   5.7786E-01                                      4.94E+03             
                           121.78-9.141E-01  (  2.747E+00 9.02E+01 2.86E+01 G  
                           344.29 2.165E-01 &   6.098E+00 8.29E+02 2.65E+01 G  
                          1112.07 1.119E+00 +   1.613E+01 4.16E+02 1.36E+01 G  
                           778.92 2.168E+00 ?(  4.682E+00 9.30E+01 1.29E+01 G  
                           964.11-3.270E-01 %   1.383E+01 1.22E+03 1.46E+01 G  
                           244.69 3.489E+00 ?(  2.194E+01 1.88E+02 7.58E+00 G  
                          1408.00 1.404E+00 ?   3.635E+00 1.13E+02 2.10E+01 GA 
 
EU-154   I   6.8149E-01                                      3.14E+03             
                           123.10-3.258E-01 ?(  1.787E+00 1.62E+02 4.08E+01 G  
                          1274.54 4.835E-02 %   4.944E+00 2.86E+03 3.52E+01 G  
                           723.36 0.000E+00 }   4.588E+00 6.00E+02 2.02E+01 G  
                           873.23 3.090E-01 ?(  1.060E+01 9.64E+02 1.23E+01 G  
                          1004.77-3.618E+00 +   7.327E+00 9.37E+01 1.80E+01 G  
                           996.33 4.989E+00 ?(  1.205E+01 7.25E+01 1.06E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:16 AMPage 12
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193753.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I  -1.2767E+00                                      1.81E+03             
                           105.31-1.277E+00 ?(  3.881E+00 9.12E+01 2.12E+01 G  
                            86.54-1.016E+00 }   5.987E+00 1.77E+02 3.07E+01 G  
 
Ta-182   F   1.2030E+00                                      1.14E+02             
                          1121.30 4.403E-02 %(  6.409E+00 4.17E+03 3.49E+01 G  
                          1221.41 2.171E+00  (  4.006E+00 8.64E+01 2.70E+01 G  
                          1189.05 2.087E+00  (  6.535E+00 1.43E+02 1.62E+01 G  
 
Hg-203   F   1.1853E-01                                      4.66E+01             
                           279.20 1.185E-01 ?(  1.012E+00 2.49E+02 8.15E+01 G  
 
TL-208   N   3.1888E+00                                      6.98E+02             
                           583.02 3.189E+00  (P 7.162E-01 1.29E+01 8.45E+01 G  
                           277.28-1.086E+00 - P 1.160E+01 1.62E+02 6.31E+00 G  
                           860.56-3.620E+00 & P 9.823E+00 1.87E+01 1.24E+01 G  
 
PM-146   C   3.9823E-01                                      2.02E+03             
                           453.88 3.982E-01 ?(P 9.567E-01 9.88E+01 6.50E+01 G  
                           747.16-4.324E-01 + P 2.497E+00 3.07E+02 3.40E+01 G  
                           735.72-7.520E-01 + P 4.362E+00 2.64E+02 2.25E+01 G  
 
Y-88     F   4.1068E-01                                      1.07E+02             
                          1836.06 4.107E-01 ?(P 5.109E-01 4.18E+01 9.92E+01 G  
                           898.04-1.654E-01 &   1.252E+00 3.29E+02 9.37E+01 G  
 
Cd-113m      2.0787E+03                                      5.33E+03             
                           263.70 2.079E+03 @(  1.303E+04 1.83E+02 6.00E-03   K
 
Cf-251   T  -1.4848E+00                                      3.28E+05             
                           176.60-1.485E+00 &(  4.249E+00 1.12E+02 1.70E+01 G  
                           227.00 1.828E+00     1.127E+01 2.47E+02 6.30E+00 GA 
 
Cf-249   T  -1.0889E-01                                      1.28E+05             
                           387.95-5.758E-01 &(  2.138E+00 1.11E+02 6.60E+01 G  
                           333.44 1.878E+00 ?(  1.002E+01 1.59E+02 1.55E+01 G  
 
Sn-126      -3.1606E+00                                      3.65E+07             
                            87.57-8.280E-01 }   4.536E+00 1.64E+02 3.75E+01 GA 
                            64.28-3.161E+00 ?(  1.366E+01 1.29E+02 9.70E+00 G  
                            86.94-3.444E+00 }   1.983E+01 1.73E+02 9.04E+00 GA 
 
PB-210   N   1.0151E+01                                      8.14E+03             
                            46.54 1.015E+01 ?(P 4.003E+01 1.18E+02 4.25E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:16 AMPage 13
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193753.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   8.7453E+00                                      6.98E+02             
                           238.63 8.745E+00  (P 1.505E+00 7.97E+00 4.33E+01 G  
                           300.03-1.183E+01 &   6.584E+01 1.67E+02 3.28E+00 GA 
 
PB-214   N   1.3112E+01                                      5.84E+05             
                           351.93 1.311E+01  (P 1.547E+00 7.88E+00 3.76E+01 G  
                           295.09 1.126E+01 - P 2.948E+00 1.15E+01 1.93E+01 G  
                           242.00 1.474E+01     8.440E+00 2.00E+01 7.43E+00 GA 
 
BI-207   C   3.1651E-01                                      1.18E+04             
                          1063.66 3.165E-01 ?(  1.064E+00 1.46E+02 7.45E+01 G  
                           569.70 0.000E+00 -   9.347E-01 1.00E+03 9.77E+01 G  
 
BI-212   N   3.4158E+00                                      6.98E+02             
                           727.17 3.416E+00  (  1.588E+01 1.35E+02 7.55E+00 G  
                           785.42 6.146E+00 & P 9.346E+01 4.30E+02 1.28E+00 GA 
 
U-235    N   1.4971E+00                                      2.57E+11             
                           143.79 0.000E+00 &(  1.214E+01 1.00E+03 1.10E+01 G  
                           205.33 4.772E+00 ?(P 1.377E+01 1.17E+02 5.01E+00 G  
                           163.38-5.703E+00 +   1.675E+01 8.81E+01 5.08E+00 G  
                           185.72 2.158E+00 @   1.106E+00 2.20E+01 5.40E+01 GA 
 
BI-214   N   1.5413E+01                                      5.84E+05             
                           609.31 1.474E+01  (P 1.463E+00 7.60E+00 4.61E+01 G  
                          1120.29 2.055E+01 + P 4.999E+00 1.57E+01 1.51E+01 G  
                          1764.49 1.743E+01 ?(P 5.021E+00 1.72E+01 1.54E+01 G  
 
BI-210M  T   3.9203E-01                                      1.10E+09             
                           265.83 3.920E-01 ?(P 1.508E+00 1.14E+02 5.00E+01 G  
                           304.90-1.406E+00 +   7.322E+00 1.56E+02 2.80E+01 G  
 
AC-228   N   1.0875E+01                                      2.10E+03             
                           911.07 1.028E+01  (P 1.242E+00 1.18E+01 2.90E+01 G  
                           968.97 1.431E+00 - P 9.498E+00 3.05E+02 1.75E+01 G  
                           338.32 1.232E+01  (P 3.917E+00 1.62E+01 1.20E+01 G  
                            93.35 3.866E+00 - P 3.034E+01 2.35E+02 5.56E+00 XA 
 
TH-227   N   1.9060E+00                                      7.95E+03             
                           256.24 1.115E+00 ?(  9.903E+00 3.53E+02 7.00E+00 G  
                           235.97 2.356E+00 ?(  1.369E+01 1.74E+02 1.23E+01 G  
                            50.14-1.903E+00 + P 1.912E+01 2.97E+02 8.00E+00 G  
 
TH-229   N  -3.2401E+00                                      2.68E+06             
                           193.51-3.240E+00 ?(  1.816E+01 2.27E+02 4.40E+00 G  
                           210.85-4.127E+00 &   2.759E+01 2.70E+02 2.99E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:16 AMPage 14
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193753.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-234   N   8.9924E+00                                      1.63E+12             
                            92.59 9.993E+00  (P 1.043E+01 3.32E+01 5.58E+00 G  
                            63.29 7.525E+00  (  1.602E+01 6.45E+01 3.81E+00 G  
 
PA-231   N  -1.3576E+01                                      1.20E+07             
                           302.65-1.358E+01 ?(  7.170E+01 1.58E+02 2.88E+00 G  
                           300.07-1.577E+01 &   8.637E+01 1.64E+02 2.46E+00 G  
 
PA-233   C  -5.8114E-01                                      7.82E+08             
                           312.01-5.811E-01 ?(  5.995E+00 3.07E+02 3.60E+01 G  
                           300.18-6.259E+00 &   3.370E+01 1.61E+02 6.20E+00 G  
 
PA-234   N  -1.4550E+00                                      1.63E+12             
                           131.29-1.455E+00 ?(  6.763E+00 1.39E+02 1.80E+01 G  
                           946.02-2.107E+00 +   7.830E+00 1.62E+02 1.34E+01 G  
                           569.47 4.934E-01 +   1.084E+01 6.16E+02 8.20E+00 G  
                           883.24 0.000E+00 +   1.353E+01 1.00E+03 9.60E+00 G  
                           880.53 1.484E+00 ?   2.108E+01 4.01E+02 6.00E+00 GA 
 
PA-234M  N   3.8732E+00                                      1.63E+12             
                          1001.00-1.301E-01 %(P 1.763E+02 3.80E+04 8.37E-01 G  
                           766.41 1.527E+01 ?(  3.991E+02 7.36E+02 2.94E-01 G  
 
AM-241   T  -4.1891E-01                                      1.58E+05             
                            59.54-4.189E-01 ?(  3.700E+00 2.62E+02 3.59E+01 G  
 
Ir-192   F   2.1825E-01                                      7.40E+01             
                           316.49 0.000E+00 ?(  2.526E+00 1.00E+03 8.70E+01 G  
                           468.06 5.853E-01 &(  1.791E+00 9.08E+01 5.18E+01 G  
                           308.44-1.253E+00 +   6.627E+00 1.58E+02 3.18E+01 G  
 
Cs-136   F  -5.5547E-01                                      1.30E+01             
                           818.50-5.555E-01 &(  1.546E+00 8.31E+01 1.00E+02 G  
                          1048.07 3.460E-01 &   9.795E-01 8.31E+01 8.00E+01 G  
                           340.57 0.000E+00 +   3.447E+00 1.00E+03 4.69E+01 G  
 
Np-239   T  -5.5536E-01                                      2.36E+00             
                           103.70-1.094E+00 &   3.287E+00 9.01E+01 2.40E+01 X  
                           106.13-5.554E-01 ?(  3.976E+00 2.12E+02 2.27E+01 G  
                            99.50-5.367E-07 %   1.094E+01 6.08E+08 1.50E+01 X  
 
Nd-147       2.0061E+00                                      1.11E+01             
                           531.00 2.006E+00 ?(  4.436E+00 9.07E+01 1.30E+01 G  
                            91.10-1.082E+00 -   5.874E+00 1.63E+02 2.83E+01 G  

                                 (Page 16 of 22)

Page 1149 of 1586



      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:16 AMPage 15
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193753.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-210   N  -5.7283E-01                                      5.84E+05             
                           799.60-5.728E-01 &(  1.551E+00 8.10E+01 9.90E+01 G  
                           296.00-4.850E-01 +   2.798E+00 1.73E+02 7.90E+01 G  
                          1313.00-2.075E+00 +   6.850E+00 1.54E+02 2.10E+01 GA 
 
Kr-85    I   9.2687E+01                                      3.92E+03             
                           513.98 9.269E+01 ?(  2.950E+02 9.48E+01 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54       267.        20.     0.011   117.75   1.015E+01  P
 TH-227      50.14       274.        -8.    -0.004   296.89  -1.903E+00  P
 AM-241      59.54       331.       -10.    -0.006   261.69  -4.189E-01   
 Sn-126      64.28       393.       -22.    -0.012   129.21  -3.161E+00   
 BA-133      80.99       918.       -30.    -0.017    78.97  -1.010E+00  P
 EU-155      86.54      1224.       -28.    -0.016   176.89  -1.016E+00   
 Sn-126      86.94      1169.       -28.    -0.016   172.84  -3.444E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:16 AMPage 16
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193753.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Sn-126      87.57      1058.       -28.    -0.016   164.42  -8.280E-01   
 Nd-147      91.10      1045.       -28.    -0.016   162.89  -1.082E+00   
 Np-239     103.70       243.       -25.    -0.014    90.14  -1.094E+00   
 EU-155     105.31       266.       -26.    -0.014    91.22  -1.277E+00   
 Np-239     106.13       323.       -12.    -0.007   212.41  -5.554E-01   
 EU-152     121.78       240.       -25.    -0.014    90.17  -9.141E-01   
 CO-57      122.06       178.        13.     0.007   146.43   1.605E-01   
 PA-234     131.29       573.       -25.    -0.014   139.18  -1.455E+00   
 HF-181     133.02       598.       -25.    -0.014   141.85  -6.082E-01   
 CE-144     133.54       623.       -18.    -0.010   196.20  -1.749E+00   
 CE-141     145.44       613.        19.     0.011   182.58   4.447E-01   
 Ba-140     162.66       183.        24.     0.013    81.62   4.611E+00  P
 U-235      163.38       218.       -24.    -0.014    88.10  -5.703E+00   
 Cf-251     176.60       147.       -21.    -0.011   111.82  -1.485E+00   
 U-235      185.72        92.        92.     0.051    22.01   2.158E+00   
 TH-229     193.51       160.       -11.    -0.006   227.15  -3.240E+00   
 U-235      205.33       108.        18.     0.010   117.20   4.772E+00  P
 TH-229     210.85       152.        -9.    -0.005   270.27  -4.127E+00   
 Cf-251     227.00       100.         8.     0.004   247.28   1.828E+00   
 TH-227     235.97       570.        20.     0.011   173.57   2.356E+00   
 EU-152     244.69       529.        17.     0.010   187.65   3.489E+00   
 TH-227     256.24        80.         5.     0.003   353.08   1.115E+00   
 Cd-113m    263.70        99.         8.     0.004   183.30   2.079E+03   
 BI-210M    265.83        91.        12.     0.007   113.75   3.920E-01  P
 Hg-203     279.20       102.         6.     0.003   248.52   1.185E-01   
 I-131      284.30        84.         4.     0.002   451.39   1.092E+00   
 TL-210     296.00       726.       -22.    -0.012   172.68  -4.850E-01   
 PA-231     300.07       657.       -22.    -0.012   163.88  -1.577E+01   
 PA-233     300.18       635.       -22.    -0.012   161.12  -6.259E+00   
 PA-231     302.65       613.       -22.    -0.012   158.03  -1.358E+01   
 BA-133     302.85       590.       -22.    -0.012   155.14  -2.134E+00   
 Ba-140     304.85       575.       -22.    -0.012   152.94  -9.175E+00   
 BI-210M    304.90       597.       -22.    -0.012   155.84  -1.406E+00   
 Ir-192     308.44       620.       -22.    -0.012   158.28  -1.253E+00   
 PA-233     312.01       642.       -12.    -0.007   307.42  -5.811E-01   
 CR-51      320.08       456.        17.     0.010   177.25   3.146E+00  P
 La-140     328.76       352.       -18.    -0.010   148.72  -1.649E+00   
 Cf-249     333.44       297.        16.     0.009   158.65   1.878E+00   
 EU-152     344.29       308.         3.     0.002   829.32   2.165E-01   
 HF-181     345.83       316.        -3.    -0.002   839.97  -3.820E-01   
 BA-133     356.00       365.       -16.    -0.009   169.58  -5.084E-01   
 I-131      364.48        40.        14.     0.008    91.07   3.463E-01   
 BA-133     383.84       116.        10.     0.006   155.56   2.309E+00   
 Cf-249     387.95       195.       -18.    -0.010   110.69  -5.758E-01   
 SN-113     391.69       170.       -19.    -0.010   100.28  -6.178E-01   
 SB-125     427.88        74.       -15.    -0.008   122.27  -1.105E+00   
 AG-108M    433.94        56.        -2.    -0.001   659.85  -5.810E-02   
 PM-146     453.88        27.        11.     0.006    98.79   3.982E-01  P
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:16 AMPage 17
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193753.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125     463.37        80.         8.     0.004   162.02   1.805E+00   
 Ir-192     468.06        60.        13.     0.007    90.83   5.853E-01   
 BE-7       477.60       100.         8.     0.004   192.53   1.721E+00   
 La-140     487.02        92.         9.     0.005   147.65   5.060E-01  P
 RU-103     497.05        30.        10.     0.005   120.67   2.643E-01   
 RH-106     511.86        86.        32.     0.018    44.40   4.085E+00   
 Kr-85      513.98       102.        16.     0.009    94.77   9.269E+01   
 Nd-147     531.00        17.        10.     0.006    90.67   2.006E+00   
 Ba-140     537.26        22.        11.     0.006    96.34   1.133E+00  P
 CS-134     563.24        33.         4.     0.002   352.09   1.143E+00  P
 CS-134     569.32        28.        13.     0.007    66.09   2.236E+00   
 PA-234     569.47        41.         1.     0.001   616.46   4.934E-01   
 SB-125     600.50       422.       -16.    -0.009   187.82  -2.496E+00   
 SB-124     602.73       402.       -16.    -0.009   183.03  -4.555E-01   
 CS-134     604.71       441.       -18.    -0.010   166.09  -5.313E-01   
 RU-103     610.30       423.       -18.    -0.010   162.21  -9.112E+00   
 AG-108M    614.28       405.       -18.    -0.010   158.44  -5.872E-01   
 PM-144     618.06       387.        -9.    -0.005   309.22  -2.664E-01   
 SB-125     635.89        28.         5.     0.003   167.82   1.229E+00   
 I-131      636.97        15.         8.     0.004    82.27   3.125E+00   
 AG-110M    657.76        82.       -18.    -0.010    75.92  -5.751E-01   
 CS-137     661.66        98.        -8.    -0.004   182.16  -2.830E-01   
 PM-144     696.54        70.       -16.    -0.009   111.89  -5.168E-01  P
 NB-94      702.63        85.         9.     0.005   149.59   2.936E-01  P
 SB-124     722.79        76.       -11.    -0.006   114.51  -3.389E+00   
 AG-108M    722.94        36.        11.     0.006    81.56   4.014E-01   
 ZR-95      724.20        41.        11.     0.006    86.85   8.274E-01   
 BI-212     727.17        52.         8.     0.004   135.36   3.416E+00   
 PM-146     735.72        33.        -5.    -0.003   263.86  -7.520E-01  P
 PM-146     747.16        23.        -4.    -0.002   307.49  -4.324E-01  P
 ZR-95      756.73        20.         2.     0.001   496.66   1.248E-01   
 AG-110M    763.94        48.        -7.    -0.004   144.98  -1.075E+00   
 NB-95      765.79        39.        13.     0.007    74.76   4.360E-01   
 PA-234M    766.41        46.         1.     0.001   735.59   1.527E+01   
 EU-152     778.92        10.         8.     0.004    92.98   2.168E+00   
 BI-212     785.42        46.         2.     0.001   430.43   6.146E+00  P
 CS-134     795.87        54.         8.     0.004   134.63   3.302E-01   
 TL-210     799.60        76.       -16.    -0.009    81.01  -5.728E-01   
 CS-134     801.95        89.        -8.    -0.004   170.48  -3.269E+00   
 CO-58      810.78        40.        10.     0.006    94.87   3.600E-01   
 La-140     815.77        69.       -14.    -0.008    86.64  -2.201E+00   
 Cs-136     818.50        74.       -15.    -0.009    83.13  -5.555E-01   
 MN-54      834.85        30.        -4.    -0.002   223.09  -1.600E-01  P
 NB-94      871.10        30.        -8.    -0.004   103.08  -3.030E-01   
 PA-234     880.53        43.         2.     0.001   401.27   1.484E+00   
 Sc-46      889.28        46.        -2.    -0.001   578.62  -6.409E-02   
 Y-88       898.04        35.        -4.    -0.002   328.98  -1.654E-01   
 AG-110M    937.49        30.        -8.    -0.004   154.62  -9.326E-01   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:16 AMPage 18
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193753.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234     946.02        25.        -7.    -0.004   161.52  -2.107E+00   
 Cs-136    1048.07        11.         6.     0.004    83.05   3.460E-01   
 RH-106    1050.36        20.         4.     0.002   165.83   1.123E+01   
 BI-207    1063.66        11.         5.     0.003   145.77   3.165E-01   
 EU-152    1112.07        95.         3.     0.002   416.41   1.119E+00   
 CO-60     1173.24        32.       -12.    -0.007    85.96  -5.898E-01  P
 Ta-182    1189.05        17.         7.     0.004   143.21   2.087E+00   
 Ta-182    1221.41        17.        12.     0.007    86.41   2.171E+00   
 NA-22     1274.53        34.       -11.    -0.006    78.92  -5.789E-01   
 FE-59     1291.60        23.        -4.    -0.002   308.96  -4.379E-01   
 TL-210    1313.00        28.        -8.    -0.005   153.75  -2.075E+00   
 CO-60     1332.50        11.         4.     0.002   221.56   1.940E-01   
 AG-110M   1384.30         6.         6.     0.004    96.69   1.422E+00   
 EU-152    1408.00         6.         5.     0.003   113.28   1.404E+00   
 La-140    1596.21        12.        -1.    -0.001   842.61  -6.422E-02   
 SB-124    1690.98        19.       -13.    -0.007    87.76  -1.747E+00   
 Y-88      1836.06         0.         6.     0.003    41.77   4.107E-01  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    1.7210E+00    1.7210E+00    1.925E+02%                1.13E+01
 NA-22  #A   -5.7887E-01   -5.7887E-01    7.892E+01%                1.53E+00
 K-40         1.7368E+02    1.7368E+02    5.681E+00%                8.41E+00
 Sc-46  #A   -6.4090E-02   -6.4090E-02    5.786E+02%                1.32E+00
 CR-51  #A    3.1455E+00    3.1455E+00    1.773E+02%                1.87E+01
 MN-54  #A   -1.5998E-01   -1.5998E-01    2.231E+02%                1.04E+00
 FE-59  #A    5.2817E-02    5.2818E-02    1.395E+03%                1.73E+00
 Co-56  #     9.4153E-01    9.4154E-01    4.733E+01%                8.79E-01
 CO-57  #A    1.6047E-01    1.6048E-01    1.464E+02%                7.94E-01
 CO-58  #A    3.6002E-01    3.6003E-01    9.487E+01%                1.16E+00
 CO-60  #A    1.9402E-01    1.9402E-01    2.216E+02%                9.74E-01
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                4.43E+00
 NB-94  #A    2.9357E-01    2.9357E-01    1.496E+02%                1.50E+00
 ZR-95  #A    4.3935E-01    4.3936E-01    8.685E+01%                1.47E+00
 NB-95  #A    4.3597E-01    4.3598E-01    7.476E+01%                1.09E+00
 RU-103 #A    2.6426E-01    2.6427E-01    1.207E+02%                7.76E-01
 RH-106 #A    1.5240E+00    1.5240E+00    1.658E+02%                2.75E+01
 AG-108M#A    1.7208E-01    1.7208E-01    8.156E+01%                9.38E-01
 AG-110M#A    3.5632E-01    3.5632E-01    9.669E+01%                1.79E+00
 SN-113 #A   -6.1782E-01   -6.1782E-01    1.003E+02%                2.08E+00
 SB-124 #A   -4.5554E-01   -4.5554E-01    1.830E+02%                2.80E+00
 SB-125 #A    1.7080E-03    1.7080E-03    8.779E+01%                3.22E+00
 I-131  #A    6.0418E-01    6.0421E-01    8.227E+01%                7.84E-01
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:16 AMPage 19
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193753.An1             
                                                                                 
 Gd-153  A    8.9123E-01    8.9123E-01    4.703E+01%                1.59E+00
 Ga-68        2.9864E+01    3.0165E+01    2.294E+01%                1.17E+01
 Tc-99m #A    0.0000E+00    0.0000E+00    1.000E+03%                1.52E+00
 BA-133 #A   -5.0837E-01   -5.0837E-01    1.696E+02%                2.90E+00
 CS-134 #A    6.6054E-01    6.6054E-01    6.609E+01%                1.53E+00
 CS-137 #A   -2.8302E-01   -2.8302E-01    1.822E+02%                1.76E+00
 CE-139 #A    3.2347E-03    3.2347E-03    9.714E+03%                1.07E+00
 Ba-140 #A    1.8394E+00    1.8394E+00    6.313E+01%                2.67E+00
 La-140 #A    1.1992E-01    1.1992E-01    1.477E+02%                1.21E+00
 CE-141 #A    4.4465E-01    4.4465E-01    1.826E+02%                2.72E+00
 CE-144 #A   -1.7489E+00   -1.7489E+00    1.962E+02%                1.15E+01
 PM-144 #A   -5.1678E-01   -5.1678E-01    1.119E+02%                1.34E+00
 EU-152 #A    5.7786E-01    5.7786E-01    7.600E+01%                2.75E+00
 EU-154 #A    6.8149E-01    6.8149E-01    7.247E+01%                1.79E+00
 EU-155 #A   -1.2767E+00   -1.2767E+00    9.122E+01%                3.88E+00
 HF-181 #A    0.0000E+00    0.0000E+00    7.071E+02%                1.54E+00
 Ta-182 #A    1.2030E+00    1.2030E+00    8.641E+01%                6.41E+00
 Hg-203 #A    1.1853E-01    1.1853E-01    2.485E+02%                1.01E+00
 TL-208       3.1888E+00    3.1888E+00    1.288E+01%                7.16E-01
 PM-146 #A    3.9823E-01    3.9823E-01    9.879E+01%                9.57E-01
 Y-88   #A    4.1068E-01    4.1068E-01    4.177E+01%                5.11E-01
 Cd-113m#A    2.0787E+03    2.0787E+03    1.833E+02%                1.30E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.65E+01
 Cf-251 #A   -1.4848E+00   -1.4848E+00    1.118E+02%                4.25E+00
 Cf-249 #A   -1.0889E-01   -1.0889E-01    9.673E+01%                2.14E+00
 Sn-126 #A   -3.1606E+00   -3.1606E+00    1.292E+02%                1.37E+01
 PB-210 #A    1.0151E+01    1.0151E+01    1.177E+02%                4.00E+01
 PB-212       8.7453E+00    8.7453E+00    7.971E+00%                1.50E+00
 PB-214       1.3112E+01    1.3112E+01    7.877E+00%                1.55E+00
 BI-207 #A    3.1651E-01    3.1651E-01    1.458E+02%                1.06E+00
 BI-212 #A    3.4158E+00    3.4158E+00    1.354E+02%                1.59E+01
 U-235  #A    1.4971E+00    1.4971E+00    1.172E+02%                1.21E+01
 BI-214       1.5413E+01    1.5413E+01    7.595E+00%                1.46E+00
 BI-210M#A    3.9203E-01    3.9203E-01    1.137E+02%                1.51E+00
 AC-228       1.0875E+01    1.0875E+01    1.002E+01%                1.24E+00
 TH-227 #A    1.9060E+00    1.9060E+00    1.736E+02%                9.90E+00
 TH-229 #A   -3.2401E+00   -3.2401E+00    2.272E+02%                1.82E+01
 TH-234  A    8.9924E+00    8.9924E+00    3.316E+01%                1.04E+01
 PA-231 #A   -1.3576E+01   -1.3576E+01    1.580E+02%                7.17E+01
 PA-233 #A   -5.8114E-01   -5.8114E-01    3.074E+02%                5.99E+00
 PA-234 #A   -1.4550E+00   -1.4550E+00    1.392E+02%                6.76E+00
 PA-234M#A    3.8732E+00    3.8732E+00    7.356E+02%                1.76E+02
 AM-241 #A   -4.1891E-01   -4.1891E-01    2.617E+02%                3.70E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.42E+01
 Ir-192 #A    2.1824E-01    2.1825E-01    9.083E+01%                2.53E+00
 Cs-136 #A   -5.5545E-01   -5.5547E-01    8.313E+01%                1.55E+00
 Np-239 #A   -5.5525E-01   -5.5536E-01    2.124E+02%                3.98E+00
 Nd-147 #A    2.0060E+00    2.0061E+00    9.067E+01%                4.44E+00
 TL-210 #A   -5.7283E-01   -5.7283E-01    8.101E+01%                1.55E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:16 AMPage 20
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193753.An1             
                                                                                 
 Kr-85  #A    9.2687E+01    9.2687E+01    9.477E+01%                2.95E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.3 keV)     2.648E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.3 keV) 2.6506110E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 12_Gamma_20193614
-----------------------------------------------------------------------------                      
   Sample Description: 452318_Gamma_160-36453-B-17-B 
             Detector: Detector #12       
             Batch ID: 452318                 
    Work Order Number: Gamma   
           Lot Number: 160-36453-B-17-B
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2019 06:50       Live Time: 1800   sec
     Acquisition Time: 12/18/2019 06:50:33    Real Time: 1802   sec
        Analysis Time: 12/18/2019 07:20       Dead Time: 0.09   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCan_108513
  Efficiency Cal Date: 4/20/2018 11:53
      Energy Cal Date: 4/20/2018 11:13                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 12_2019-12-07_1443.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       2.919E+00          178.1     5.199E+00    5.202E+00    1.771E+01
NA-22      6.923E-01           57.9     4.006E-01    4.021E-01    1.292E+00
K-40       3.684E+02            4.6     1.706E+01    2.524E+01    1.022E+01
Sc-46      4.280E-01           80.1     3.429E-01    3.436E-01    2.191E+00
CR-51     -4.849E+00          178.5     8.658E+00    8.661E+00    2.898E+01
MN-54      1.182E+00           40.3     4.768E-01    4.806E-01    1.036E+00
FE-59     -2.260E+00           84.6     1.912E+00    1.915E+00    4.084E+00
Co-56      1.156E+00           33.2     3.840E-01    3.885E-01    1.573E+00
CO-57     -1.123E-01          391.3     4.394E-01    4.394E-01    1.488E+00
CO-58     -7.928E-01           82.6     6.552E-01    6.565E-01    2.193E+00
CO-60      2.180E-01          327.4     7.138E-01    7.139E-01    1.593E+00
ZN-65      0.000E+00         1.#INF     7.735E-01    7.735E-01    5.949E+00
NB-94      2.333E-01          165.3     3.857E-01    3.859E-01    1.445E+00
ZR-95     -1.407E+00          102.3     1.439E+00    1.441E+00    3.304E+00
NB-95     -1.694E-01          331.4     5.613E-01    5.614E-01    1.956E+00
RU-103    -2.321E-01          220.3     5.112E-01    5.113E-01    1.300E+00
RH-106     4.607E+00          235.0     1.083E+01    1.083E+01    3.652E+01
AG-108M    4.113E-01           79.5     3.268E-01    3.275E-01    1.179E+00
AG-110M    8.500E-01           31.6     2.688E-01    2.722E-01    2.949E+00
SN-113    -7.030E-01          130.8     9.192E-01    9.199E-01    3.095E+00
SB-124     3.015E-01          320.5     9.661E-01    9.663E-01    3.090E+00
SB-125     8.154E-01           79.9     6.512E-01    6.524E-01    4.481E+00
I-131      6.991E-01           50.6     3.538E-01    3.556E-01    1.398E+00
Gd-153     1.138E+00          144.0     1.639E+00    1.641E+00    5.480E+00
Ga-68     -2.701E+01          116.2     3.137E+01    3.141E+01    6.829E+01
Tc-99m     0.000E+00         1.#INF     2.874E-01    2.874E-01    2.293E+00
BA-133    -1.384E-01          118.7     1.643E-01    1.644E-01    4.228E+00
CS-134     9.741E-01           79.5     7.747E-01    7.763E-01    2.244E+00
CS-137    -6.967E-01           91.5     6.374E-01    6.384E-01    2.145E+00
CE-139    -1.021E-02         5104.9     5.212E-01    5.212E-01    1.772E+00
Ba-140     2.962E+00           83.1     2.462E+00    2.466E+00    3.378E+00
La-140     5.990E-01           92.3     5.526E-01    5.535E-01    1.243E+00
CE-141     7.592E-01          156.7     1.190E+00    1.190E+00    3.973E+00
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CE-144    -3.306E+00          157.6     5.210E+00    5.213E+00    1.740E+01
PM-144     1.602E-02          211.7     3.391E-02    3.392E-02    1.573E+00
EU-152    -1.389E-02          100.1     1.391E-02    1.393E-02    4.283E+00
EU-154     1.598E+00           75.4     1.205E+00    1.208E+00    2.692E+00
EU-155     0.000E+00         1.#INF     1.099E+00    1.099E+00    7.953E+00
HF-181     0.000E+00         1.#INF     2.766E-01    2.766E-01    2.409E+00
Ta-182     3.101E+00           46.0     1.428E+00    1.436E+00    8.381E+00
Hg-203     4.548E-01          100.9     4.590E-01    4.596E-01    1.542E+00
TL-208     6.560E+00           10.1     6.626E-01    7.418E-01    8.833E-01
PM-146    -2.020E-01          328.5     6.637E-01    6.638E-01    1.698E+00
Y-88       4.631E-01           40.8     1.891E-01    1.909E-01    7.036E-01
Cd-113m    3.625E+02         1652.3     5.990E+03    5.990E+03    2.068E+04
Cd-109     6.808E+00          234.5     1.596E+01    1.597E+01    5.342E+01
Cf-251    -2.217E+00          107.7     2.387E+00    2.390E+00    7.982E+00
Cf-249     1.093E-01          730.7     7.986E-01    7.986E-01    2.741E+00
Sn-126    -8.864E-01          740.5     6.564E+00    6.564E+00    2.210E+01
PB-210     2.047E+01           71.8     1.470E+01    1.475E+01    3.935E+01
PB-212     1.780E+01            6.0     1.070E+00    1.417E+00    1.970E+00
PB-214     1.741E+01            8.1     1.415E+00    1.668E+00    2.455E+00
BI-207     6.308E-01          141.6     8.934E-01    8.939E-01    1.994E+00
BI-212     6.151E+00          120.2     7.395E+00    7.401E+00    2.518E+01
U-235      9.060E-01          285.4     2.586E+00    2.586E+00    1.826E+01
BI-214     1.670E+01            9.5     1.584E+00    1.797E+00    2.506E+00
BI-210M    2.518E-01          133.6     3.364E-01    3.366E-01    2.081E+00
AC-228     1.529E+01           18.6     2.838E+00    2.942E+00    5.331E+00
TH-227     7.936E-01          172.8     1.371E+00    1.372E+00    1.545E+01
TH-229    -9.580E+00          105.1     1.007E+01    1.008E+01    2.569E+01
TH-234     2.150E+01           25.5     5.479E+00    5.607E+00    1.707E+01
PA-231     1.509E+01          124.7     1.882E+01    1.883E+01    8.460E+01
PA-233     1.941E+00          131.0     2.543E+00    2.545E+00    7.534E+00
PA-234     1.911E+00          115.4     2.205E+00    2.207E+00    7.373E+00
PA-234M    6.081E+01           88.7     5.396E+01    5.405E+01    1.833E+02
AM-241     1.361E+00          134.6     1.832E+00    1.834E+00    6.118E+00
Np-237     8.768E-01          551.1     4.832E+00    4.832E+00    1.621E+01
Ir-192     7.367E-01           97.2     7.160E-01    7.172E-01    3.199E+00
Cs-136     5.861E-01           81.7     4.786E-01    4.798E-01    2.101E+00
Np-239     1.282E+00          143.5     1.840E+00    1.841E+00    6.165E+00
Nd-147     1.421E+00          212.9     3.025E+00    3.026E+00    7.523E+00
TL-210     1.496E-01          413.6     6.188E-01    6.188E-01    2.155E+00
Kr-85     -6.009E+01          261.6     1.572E+02    1.572E+02    5.354E+02
-----------------------------------------------------------------------------
Total      9.750E+02

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:42 AMPage  1
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193614.An1            
                                                                                 
 Sample description                                             
      452318_Gamma_160-36453-B-17-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20193614.An1

 Acquisition information
        Start time:                 12/18/2019 6:50:33 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.09 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCan_108513                                               
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 11:13:27 AM
             Zero offset:           0.059 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.735E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 11:53:09 AM
             Type:                  Polynomial
             Uncertainty:           1.020 %
             Coefficients:         -0.363508  -4.707999   0.462125
                                   -0.051256   0.002384  -0.000043

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.13keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:42 AMPage  2
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193614.An1            
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2019 6:50:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2019-12-07_1443.PBC
                                                 12/7/2019 2:43:53 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   26 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1353

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.35       28.  71.82   0.75  1.805E-02    46.54   4.250    PBC<MDA PB210 
    50.14        4. 621.49   0.85  2.193E-02    50.14   8.000    PBC<MDA TH227 
    59.54       25. 134.64   0.86  2.817E-02    59.54  35.900    PBC<MDA AM241 
    63.20       44.  57.84   0.72  2.974E-02    63.29   3.810    PBC<MDA TH234 
    74.83      152.  15.14   0.88  3.332E-02
    77.17      229.  10.91   0.88  3.386E-02
    86.44        7. 551.11   0.89  3.559E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  3.741E-01 EU155 
    86.89       15. 130.69   0.89  3.566E-02    86.54  30.700    PBC<MDA EU155 
                                                86.94   9.040  2.607E+00 Sn126 
    87.52       27.  71.68   0.89  3.575E-02    87.57  37.500    PBC<MDA Sn126 
    88.03       17. 234.48   0.89  3.582E-02    88.04   3.790    PBC<MDA Cd109 
    92.73       92.  28.71   0.86  3.639E-02    92.59   5.584  2.512E+01 TH234 
                                                93.35   5.561  2.516E+01 AC228 
    97.50       23. 144.02   0.90  3.683E-02    97.50  30.000    PBC<MDA Gd153 
    99.50       18. 180.88   0.91  3.697E-02    99.50  15.000    PBC<MDA Np239 
   106.13       20. 143.48   0.91  3.729E-02   106.13  22.700    PBC<MDA Np239 
   123.10       22.  98.38   0.93  3.721E-02   123.10  40.790    PBC<MDA EU154 
   131.14       23. 115.39   0.94  3.683E-02   131.29  18.000    PBC<MDA PA234 
   145.44       24. 156.69   0.95  3.586E-02   145.44  48.200    PBC<MDA CE141 
   159.30       16.  53.76   0.46  3.466E-02
   162.66       21. 118.87   0.97  3.435E-02   162.66   6.220    PBC<MDA Ba140 
   163.38        9. 285.39   0.97  3.428E-02   163.38   5.080    PBC<MDA U235  
   172.67       29.  36.66   0.60  3.340E-02
   186.11       98.  20.93   0.91  3.211E-02   185.72  54.000    PBC<MDA U235  
   227.00       20. 102.24   1.03  2.839E-02   227.00   6.300    PBC<MDA Cf251 
   235.97       18. 211.00   1.04  2.764E-02   235.97  12.300    PBC<MDA TH227 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:42 AMPage  3
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193614.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   238.43      391.   7.32   1.18  2.744E-02   238.63  43.300  1.827E+01 PB212 
   241.89       76.  19.47   1.05  2.716E-02   242.00   7.430  2.096E+01 PB214 
   244.69       18. 213.77   1.05  2.695E-02   244.69   7.580    PBC<MDA EU152 
   277.07        3. 552.83   1.08  2.462E-02   277.28   6.310    PBC<MDA TL208 
   279.20       16. 100.91   1.09  2.449E-02   279.20  81.460    PBC<MDA Hg203 
   284.30       30.  50.61   1.09  2.416E-02   284.30   6.140    PBC<MDA I131  
   295.11      135.  13.80   1.51  2.350E-02   295.09  19.300  1.653E+01 PB214 
                                               296.00  79.000  4.049E+00 TL210 
   299.94       17. 169.69   1.11  2.321E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.631E+01 PA231 
                                               300.18   6.200  6.473E+00 PA233 
   300.07       17. 173.10   1.11  2.321E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.631E+01 PA231 
                                               300.18   6.200  6.473E+00 PA233 
   300.18       17. 176.48   1.11  2.320E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.631E+01 PA231 
                                               300.18   6.200  6.475E+00 PA233 
   302.65       17. 179.43   1.11  2.306E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  2.210E+00 BA133 
   302.85       17. 182.67   1.11  2.304E-02   302.65   2.880  1.406E+01 PA231 
                                               302.85  18.330  2.210E+00 BA133 
   304.85       17. 185.61   1.11  2.293E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  1.456E+00 BI210M
   304.90       17. 188.75   1.11  2.293E-02   304.85   4.290  9.507E+00 Ba140 
                                               304.90  28.000  1.457E+00 BI210M
   308.44       17. 191.28   1.11  2.273E-02   308.44  31.750    PBC<MDA Ir192 
   312.01       17. 193.75   1.12  2.253E-02   312.01  36.000    PBC<MDA PA233 
   316.49       17. 196.00   1.12  2.229E-02   316.49  87.040    PBC<MDA Ir192 
   328.76       17.  92.26   1.13  2.165E-02   328.76  20.300    PBC<MDA La140 
   338.17       87.  19.01   0.66  2.119E-02   338.32  12.010  1.893E+01 AC228 
   351.81      239.   9.03   1.03  2.056E-02   351.93  37.600  1.717E+01 PB214 
   387.95        2. 730.73   1.19  1.907E-02   387.95  66.000    PBC<MDA Cf249 
   433.94        9. 148.10   1.24  1.751E-02   433.94  90.480    PBC<MDA AG108M
   463.37       14.  79.86   1.27  1.666E-02   463.37  10.470    PBC<MDA SB125 
   468.06       12.  99.96   1.27  1.653E-02   468.06  51.750    PBC<MDA Ir192 
   477.60        9. 178.12   1.28  1.628E-02   477.60  10.520    PBC<MDA BE7   
   511.86      116.  12.53   2.56  1.546E-02   511.86  20.000  2.088E+01 RH106 
   531.00        5. 212.92   1.33  1.504E-02   531.00  13.000    PBC<MDA Nd147 
   537.26        8. 116.58   1.34  1.491E-02   537.26  24.390    PBC<MDA Ba140 
   563.24        5. 258.84   1.36  1.439E-02   563.24   8.350    PBC<MDA CS134 
   583.08      140.  10.10   1.55  1.403E-02   583.02  84.500  6.560E+00 TL208 
   600.50       10. 218.48   1.40  1.373E-02   600.50  17.860    PBC<MDA SB125 
   602.73        7. 320.46   1.40  1.369E-02   602.73  98.260    PBC<MDA SB124 
   604.71        7. 324.53   1.40  1.366E-02   604.71  97.620    PBC<MDA CS134 
   609.31      184.   9.48   1.50  1.358E-02   609.31  46.090  1.633E+01 BI214 
   610.30        7. 327.76   1.41  1.357E-02   610.30   5.750    PBC<MDA RU103 
   614.28        7. 331.26   1.41  1.350E-02   614.28  89.850    PBC<MDA AG108M
   618.06        7. 334.75   1.41  1.344E-02   618.06  99.100    PBC<MDA PM144 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:42 AMPage  4
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193614.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   621.92       11. 235.01   1.42  1.338E-02   621.92   9.930    PBC<MDA RH106 
   702.63        7. 198.24   1.49  1.224E-02   702.63  97.900    PBC<MDA NB94  
   722.79        1. 803.92   1.51  1.199E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  5.472E-02 AG108M
                                               723.36  20.220  2.459E-01 EU154 
   722.94       12.  79.45   1.51  1.199E-02   722.79  10.810  5.037E+00 SB124 
                                               722.94  90.840  5.995E-01 AG108M
                                               723.36  20.220  2.694E+00 EU154 
   723.36       12.  89.51   1.51  1.199E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  5.996E-01 AG108M
                                               723.36  20.220  2.695E+00 EU154 
   724.20       12.  98.49   1.51  1.198E-02   724.20  44.150    PBC<MDA ZR95  
   727.17       10. 120.22   1.52  1.194E-02   727.17   7.550    PBC<MDA BI212 
   764.02        6. 191.13   1.55  1.152E-02   763.94  22.280    PBC<MDA AG110M
   795.87       15.  79.53   1.58  1.119E-02   795.87  85.530    PBC<MDA CS134 
   799.60        3. 413.64   1.58  1.115E-02   799.60  98.960    PBC<MDA TL210 
   818.50       12.  98.69   1.60  1.096E-02   818.50 100.000    PBC<MDA Cs136 
   834.85       23.  40.32   1.61  1.081E-02   834.85  99.980  1.182E+00 MN54  
   859.32        9. 167.22   1.64  1.057E-02   860.56  12.420    PBC<MDA TL208 
   871.10        3. 264.58   1.65  1.048E-02   871.10  99.890    PBC<MDA NB94  
   873.23        5. 158.75   1.65  1.046E-02   873.23  12.270    PBC<MDA EU154 
   880.42       12.  65.92   1.66  1.040E-02   880.53   6.000    PBC<MDA PA234 
   898.04        6. 168.87   1.67  1.025E-02   898.04  93.700    PBC<MDA Y88   
   911.46       99.  12.74   1.12  1.014E-02   911.07  29.000  1.869E+01 AC228 
   968.97       15.  81.35   1.74  9.703E-03   968.97  17.460    PBC<MDA AC228 
   996.33        5. 135.14   1.76  9.508E-03   996.33  10.600    PBC<MDA EU154 
  1001.00        9.  88.75   1.76  9.476E-03  1001.00   0.837    PBC<MDA PA234M
  1004.77       11.  94.36   1.77  9.450E-03  1004.77  18.010    PBC<MDA EU154 
  1048.07        7. 130.15   1.81  9.162E-03  1048.07  80.000    PBC<MDA Cs136 
  1063.66        8. 141.62   1.82  9.063E-03  1063.66  74.500    PBC<MDA BI207 
  1120.34       13.  83.97   1.87  8.722E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  8.290E-01 Sc46  
                                              1121.30  34.900  2.376E+00 Ta182 
  1120.55       13.  80.13   1.87  8.721E-03  1120.29  15.100  5.489E+00 BI214 
                                              1120.55  99.987  8.291E-01 Sc46  
                                              1121.30  34.900  2.376E+00 Ta182 
  1121.25        9. 147.07   1.87  8.716E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  5.826E-01 Sc46  
                                              1121.30  34.900  1.670E+00 Ta182 
  1221.41       20.  46.04   1.96  8.175E-03  1221.41  27.000  4.950E+00 Ta182 
  1238.28       34.  33.21   1.97  8.090E-03  1238.28  66.070  3.534E+00 Co56  
  1274.53       10.  57.87   2.00  7.914E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  1.966E+00 EU154 
  1274.54        2. 366.97   2.00  7.914E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  3.614E-01 EU154 
  1313.00        2. 480.00   2.04  7.735E-03  1313.00  21.000    PBC<MDA TL210 
  1332.50        3. 327.45   2.05  7.647E-03  1332.50  99.980    PBC<MDA CO60  
  1384.30       10.  31.62   2.10  7.423E-03  1384.30  24.290  3.081E+00 AG110M

                                 (Page 6 of 22)

Page 1162 of 1586



      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:42 AMPage  5
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193614.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
  1408.00        7.  92.58   2.12  7.324E-03  1408.00  21.005    PBC<MDA EU152 
  1460.75      503.   4.63   2.27  7.112E-03  1460.83  10.670  3.684E+02 K40   
  1596.21        3. 205.48   2.27  6.616E-03  1596.21  95.400    PBC<MDA La140 
  1764.69       30.  18.26   2.40  6.075E-03  1764.49  15.400  1.781E+01 BI214 
  1836.06        6.  40.82   2.46  5.866E-03  1836.06  99.200    PBC<MDA Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.90    74.81       190.       152. 4.576E+03   15.14   0.880  -      sD
   308.21    77.14       196.       229. 6.757E+03   10.91   0.883  -      sD
   636.56   159.30        29.        16. 4.616E+02   53.76   0.464  -      s 
   690.00   172.67        36.        29. 8.682E+02   36.66   0.603  -      s 
   743.74   186.11        88.        98. 3.052E+03   20.93   0.905  -      s 
  1351.73   338.17        44.        87. 4.090E+03   19.01   0.662  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.03    46.35       123.        28.     0.016    71.82   0.747s
 TH-227    200.18    50.14       307.         4.     0.002   621.49   0.855s
 AM-241    237.74    59.54       544.        25.     0.014   134.64   0.865s
 TH-234    252.74    63.29       171.        45.     0.025    43.71   0.868D
 Sn-126    256.71    64.28       595.        -5.    -0.003   740.52   0.869s
 BA-133    323.50    80.99      1161.       -32.    -0.018   153.71   0.887 
 Np-237    345.49    86.49       819.         7.     0.004   551.11   0.892A
 EU-155    345.70    86.54       806.       -27.    -0.015   150.79   0.892 
 Sn-126    347.29    86.94       754.        15.     0.008   130.69   0.892D
 Sn-126    349.81    87.57       725.        27.     0.015    71.68   0.893D
 Cd-109    351.68    88.04       752.        17.     0.009   234.48   0.894A
 Nd-147    363.92    91.10       775.       -17.    -0.010   228.45   0.897s
 TH-234    369.87    92.59       164.        77.     0.043    26.23   0.898D
 AC-228    372.91    93.35       728.        27.     0.015   142.36   0.899s
 Gd-153    389.50    97.50       520.        23.     0.013   144.02   0.903s
 Np-239    397.50    99.50       543.        18.     0.010   180.88   0.905 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:42 AMPage  6
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193614.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Gd-153    412.29   103.20       561.         0.     0.000  1000.00   0.909s
 Np-239    414.29   103.70       561.         0.     0.000  1000.00   0.909s
 EU-155    420.73   105.31       561.         0.     0.000  1000.00   0.911s
 Np-239    424.00   106.13       383.        20.     0.011   143.48   0.912s
 EU-152    486.56   121.78       290.       -25.    -0.014   100.13   0.928s
 CO-57     487.69   122.06       315.        -6.    -0.004   391.26   0.928s
 EU-154    491.84   123.10       231.        22.     0.012    98.38   0.929s
 PA-234    524.60   131.29       335.        23.     0.013   115.39   0.938s
 HF-181    531.51   133.02       738.       -24.    -0.013   159.98   0.939 
 CE-144    533.57   133.54       716.       -24.    -0.013   157.60   0.940 
 CO-57     545.30   136.47       742.         0.     0.000  1000.00   0.943s
 Tc-99m    561.44   140.51       742.         0.     0.000  1000.00   0.947s
 U-235     574.53   143.79       742.         0.     0.000  1000.00   0.950 
 CE-141    581.15   145.44       673.        24.     0.013   156.69   0.952 
 Ba-140    649.99   162.66       302.        21.     0.012   118.87   0.969s
 U-235     652.87   163.38       323.         9.     0.005   285.39   0.970s
 Cf-251    705.72   176.60       280.       -22.    -0.012   107.68   0.983s
 U-235     742.18   185.72       308.       -42.    -0.023    50.43   0.992s
 TH-229    773.32   193.51       172.       -24.    -0.013   105.09   1.000 
 U-235     820.59   205.33       132.        -4.    -0.002   539.68   1.012 
 TH-229    842.65   210.85       224.       -28.    -0.015   103.07   1.018s
 Cf-251    907.22   227.00       110.        20.     0.011   102.24   1.034s
 TH-227    943.09   235.97       693.        18.     0.010   211.00   1.043s
 PB-212    953.73   238.63        72.       380.     0.211     6.01   1.045D
 PB-214    967.18   242.00        72.        76.     0.042    19.47   1.049D
 EU-152    977.96   244.69       693.        18.     0.010   213.77   1.051s
 TH-227   1024.13   256.24       106.       -11.    -0.006   172.79   1.063s
 BI-210M  1062.48   265.83        93.       -10.    -0.005   189.06   1.072 
 TL-208   1108.27   277.28       107.         3.     0.001   552.83   1.084s
 Hg-203   1115.93   279.20       128.        16.     0.009   100.91   1.086s
 I-131    1136.32   284.30        59.        30.     0.017    50.61   1.091s
 PB-214   1179.54   295.11        54.       135.     0.075    13.80   1.506s
 PB-212   1199.22   300.03       396.        17.     0.009   169.69   1.106 
 PA-231   1199.38   300.07       412.        17.     0.009   173.10   1.106 
 PA-233   1199.82   300.18       429.        17.     0.009   176.48   1.107 
 PA-231   1209.70   302.65       446.        17.     0.009   179.43   1.109s
 BA-133   1210.50   302.85       463.        17.     0.009   182.67   1.109s
 Ba-140   1218.49   304.85       480.        17.     0.009   185.61   1.111s
 BI-210M  1218.68   304.90       496.        17.     0.009   188.75   1.111s
 Ir-192   1232.85   308.44       513.        17.     0.009   191.28   1.115s
 PA-233   1247.13   312.01       530.        17.     0.009   193.75   1.118 
 Ir-192   1265.04   316.49       547.        17.     0.009   196.00   1.123s
 CR-51    1279.41   320.08       576.       -19.    -0.011   178.53   1.126s
 La-140   1314.10   328.76       117.        17.     0.010    92.26   1.135s
 Cf-249   1332.81   333.44       438.       -19.    -0.010   160.95   1.139s
 AC-228   1352.33   338.32       419.       -19.    -0.010   156.93   1.144 
 Cs-136   1361.32   340.57       400.       -19.    -0.010   153.18   1.146s
 HF-181   1382.35   345.83        77.        -3.    -0.002   509.00   1.151 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:42 AMPage  7
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193614.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PB-214   1406.28   351.81        46.       248.     0.138     8.57   1.032 
 BA-133   1423.02   356.00       402.       -19.    -0.011   151.60   1.162s
 I-131    1456.95   364.48        68.        -3.    -0.002   541.26   1.170s
 BA-133   1534.35   383.84       187.       -18.    -0.010   107.13   1.189s
 Cf-249   1550.79   387.95       162.         2.     0.001   730.73   1.193s
 SN-113   1565.74   391.69       193.       -15.    -0.009   130.76   1.196s
 SB-125   1710.45   427.88        72.       -13.    -0.007   130.77   1.232s
 AG-108M  1734.69   433.94        44.         9.     0.005   148.10   1.238s
 PM-146   1814.45   453.88        44.        -4.    -0.002   328.51   1.257s
 SB-125   1852.39   463.37        59.        14.     0.008    79.86   1.266s
 Ir-192   1871.16   468.06        72.        12.     0.007    99.96   1.271s
 BE-7     1909.29   477.60       124.         9.     0.005   178.12   1.280s
 HF-181   1926.90   482.00       133.         0.     0.000  1000.00   1.284s
 La-140   1946.98   487.02       164.       -17.    -0.010   107.10   1.289 
 RU-103   1987.11   497.05        44.        -6.    -0.003   220.27   1.298 
 RH-106   2046.35   511.86        48.       116.     0.065    12.53   2.563 
 Kr-85    2054.81   513.98       172.        -7.    -0.004   261.60   1.315s
 Nd-147   2122.88   531.00        26.         5.     0.003   212.92   1.331s
 Ba-140   2147.92   537.26        17.         8.     0.004   116.58   1.337s
 CS-134   2251.82   563.24        39.         5.     0.003   258.84   1.362s
 PA-234   2276.75   569.47        44.        -5.    -0.003   205.54   1.368s
 BI-207   2277.68   569.70        58.        -8.    -0.004   145.44   1.368s
 TL-208   2331.17   583.08        12.       140.     0.078    10.10   1.546 
 SB-125   2400.87   600.50       230.        10.     0.006   218.48   1.397s
 SB-124   2409.79   602.73       240.         7.     0.004   320.46   1.399s
 CS-134   2417.71   604.71       246.         7.     0.004   324.53   1.401s
 BI-214   2436.11   609.31        30.       184.     0.102     9.48   1.500s
 RU-103   2440.06   610.30       253.         7.     0.004   327.76   1.406s
 AG-108M  2455.99   614.28       260.         7.     0.004   331.26   1.410s
 PM-144   2471.12   618.06       267.         7.     0.004   334.75   1.414s
 RH-106   2486.54   621.92       330.        11.     0.006   235.01   1.417s
 SB-125   2542.43   635.89        48.        -8.    -0.004   132.38   1.430s
 I-131    2546.77   636.97        70.        -7.    -0.004   165.14   1.432s
 AG-110M  2629.92   657.76        49.        -1.    -0.001   750.00   1.451s
 CS-137   2645.51   661.66        71.       -14.    -0.008    91.49   1.455s
 PM-144   2785.05   696.54        47.        -6.    -0.003   259.16   1.487s
 NB-94    2809.41   702.63        37.         7.     0.004   198.24   1.493s
 SB-124   2890.04   722.79        37.         1.     0.001   803.92   1.512s
 AG-108M  2890.65   722.94        38.        12.     0.007    79.45   1.512s
 EU-154   2892.34   723.36        49.        12.     0.007    89.51   1.512s
 ZR-95    2895.69   724.20        61.        12.     0.007    98.49   1.513s
 BI-212   2907.58   727.17        67.        10.     0.006   120.22   1.516 
 ZR-95    3025.83   756.73        56.       -16.    -0.009   102.32   1.543s
 AG-110M  3054.69   763.94        52.         6.     0.003   191.13   1.550s
 NB-95    3062.08   765.79        66.        -4.    -0.002   331.35   1.552s
 PA-234M  3064.57   766.41        97.       -21.    -0.012    70.13   1.552 
 EU-152   3114.61   778.92        42.       -13.    -0.007   109.33   1.564s
 CS-134   3182.43   795.87        59.        15.     0.008    79.53   1.579s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:42 AMPage  8
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193614.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-210   3197.35   799.60        74.         3.     0.002   413.64   1.583s
 CS-134   3206.76   801.95       106.       -17.    -0.010    86.84   1.585s
 CO-58    3242.06   810.78        76.       -16.    -0.009    82.65   1.593s
 La-140   3262.05   815.77        92.        -4.    -0.002   316.22   1.598s
 Cs-136   3272.97   818.50        69.        12.     0.007    98.69   1.600s
 MN-54    3338.38   834.85        14.        23.     0.013    40.32   1.615s
 Co-56    3386.08   846.77        35.        -8.    -0.004   166.38   1.626s
 TL-208   3441.27   860.56        45.         9.     0.005   167.22   1.638s
 NB-94    3483.41   871.10        30.         3.     0.002   264.58   1.648s
 EU-154   3491.95   873.23        29.         5.     0.003   158.75   1.650s
 PA-234   3521.16   880.53        10.        12.     0.007    65.92   1.657 
 AG-110M  3537.78   884.68        64.         0.     0.000  1000.00   1.660 
 Y-88     3591.22   898.04        20.         6.     0.003   168.87   1.672s
 AC-228   3643.36   911.07        30.        81.     0.045    18.56   1.684s
 AG-110M  3749.09   937.49        35.        -5.    -0.003   263.94   1.708s
 PA-234   3783.21   946.02        40.       -13.    -0.007   110.49   1.716s
 EU-152   3855.60   964.11        65.       -16.    -0.009   113.57   1.732s
 AC-228   3875.05   968.97        65.        15.     0.008    81.35   1.736 
 EU-154   3984.54   996.33        20.         5.     0.003   135.14   1.761s
 PA-234M  4003.22  1001.00        25.         9.     0.005    88.75   1.765s
 EU-154   4018.33  1004.77        45.        11.     0.006    94.36   1.768s
 Co-56    4150.66  1037.84        48.       -10.    -0.006   160.62   1.798s
 Cs-136   4191.60  1048.07        38.         7.     0.004   130.15   1.807s
 RH-106   4200.76  1050.36        62.       -13.    -0.007    92.07   1.809s
 BI-207   4253.99  1063.66        21.         8.     0.004   141.62   1.820s
 Ga-68    4308.98  1077.40        37.       -12.    -0.007   116.15   1.833s
 FE-59    4396.44  1099.25        53.       -20.    -0.011    84.60   1.852s
 EU-152   4447.76  1112.07       101.        -9.    -0.005   158.65   1.863s
 ZN-65    4461.66  1115.55        92.         0.     0.000  1000.00   1.866s
 BI-214   4480.63  1120.29        53.        13.     0.007    83.97   1.870s
 Sc-46    4481.68  1120.55        48.        13.     0.007    80.13   1.870s
 Ta-182   4484.69  1121.30        86.         9.     0.005   147.07   1.871 
 CO-60    4692.57  1173.24        37.       -14.    -0.008   100.43   1.916s
 Ta-182   4885.39  1221.41        11.        20.     0.011    46.04   1.957 
 Co-56    4952.92  1238.28        17.        34.     0.019    33.21   1.972 
 NA-22    5098.03  1274.53        11.        10.     0.005    57.87   2.003s
 EU-154   5098.08  1274.54        21.         2.     0.001   366.97   2.003s
 FE-59    5166.35  1291.60        34.       -13.    -0.007   108.79   2.017s
 TL-210   5252.04  1313.00        11.         2.     0.001   480.00   2.036s
 CO-60    5330.11  1332.50        17.         3.     0.002   327.45   2.052 
 AG-110M  5537.48  1384.30         0.        10.     0.006    31.62   2.096 
 EU-152   5632.39  1408.00         6.         7.     0.004    92.58   2.115 
 K-40     5843.60  1460.75         6.       503.     0.280     4.63   2.275 
 La-140   6386.02  1596.21         6.         3.     0.002   205.48   2.269s
 SB-124   6765.58  1690.98        13.        -2.    -0.001   535.91   2.345s
 BI-214   7060.00  1764.49         0.        30.     0.017    18.26   2.403s
 Co-56    7087.48  1771.35        41.        -8.    -0.004   120.77   2.408s
 Y-88     7346.69  1836.06         0.         6.     0.003    40.82   2.459s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:42 AMPage  9
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193614.An1            
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   2.9190E+00                                      5.31E+01             
                           477.60 2.919E+00 ?(  1.771E+01 1.78E+02 1.05E+01 G  
 
NA-22    C   6.9225E-01                                      9.50E+02             
                          1274.53 6.923E-01 ?(  1.292E+00 5.79E+01 9.99E+01 G  
 
K-40     N   3.6836E+02                                      4.66E+11             
                          1460.83 3.684E+02  (  1.022E+01 4.63E+00 1.07E+01 G  
 
Sc-46    F   4.2798E-01                                      8.38E+01             
                           889.28 2.691E-02 &(  2.191E+00 2.31E+03 1.00E+02 G  
                          1120.55 8.291E-01 &(  2.226E+00 8.01E+01 1.00E+02 G  
 
CR-51    F  -4.8494E+00                                      2.77E+01             
                           320.08-4.849E+00 ?(  2.898E+01 1.79E+02 9.94E+00 G  
 
MN-54    C   1.1825E+00                                      3.12E+02             
                           834.85 1.182E+00 ?(  1.036E+00 4.03E+01 1.00E+02 G  
 
FE-59    F  -2.2603E+00                                      4.45E+01             
                          1099.25-2.260E+00 ?(  4.084E+00 8.46E+01 5.65E+01 G  
                          1291.60-2.134E+00 +   4.906E+00 1.09E+02 4.32E+01 G  
 
Co-56    C   1.1562E+00                                      7.73E+01             
                           846.77-4.157E-01 ?(  1.573E+00 1.66E+02 9.99E+01 G  
                          1238.28 3.534E+00 ?(  2.279E+00 3.32E+01 6.61E+01 G  
                          1037.84-4.261E+00 +   1.491E+01 1.61E+02 1.41E+01 G  
                          1771.35-4.643E+00 +   1.926E+01 1.21E+02 1.55E+01  A 
 
CO-57    C  -1.1229E-01                                      2.72E+02             
                           122.06-1.123E-01 ?(  1.488E+00 3.91E+02 8.56E+01 G  
                           136.47 0.000E+00 +   1.847E+01 1.00E+03 1.07E+01 G  
 
CO-58    C  -7.9281E-01                                      7.09E+01             
                           810.78-7.928E-01 ?(  2.193E+00 8.26E+01 9.95E+01 G  
 
CO-60    F   2.1799E-01                                      1.93E+03             
                          1332.50 2.180E-01 ?(  1.593E+00 3.27E+02 1.00E+02 G  
                          1173.24-9.459E-01 +   2.058E+00 1.00E+02 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:42 AMPage 10
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193614.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NB-94    I   2.3335E-01                                      7.41E+06             
                           702.63 3.090E-01 &(  1.445E+00 1.98E+02 9.79E+01 G  
                           871.10 1.592E-01 ?(  1.498E+00 2.65E+02 9.99E+01 G  
 
ZR-95    I  -1.4067E+00                                      6.40E+01             
                           756.73-1.407E+00 ?(  3.304E+00 1.02E+02 5.45E+01 G  
                           724.20 1.236E+00 +   4.116E+00 9.85E+01 4.42E+01 G  
 
NB-95    I  -1.6939E-01                                      6.40E+01             
                           765.79-1.694E-01 ?(  1.956E+00 3.31E+02 9.98E+01 G  
 
RU-103   I  -2.3208E-01                                      3.93E+01             
                           497.05-2.321E-01 ?(  1.300E+00 2.20E+02 9.09E+01 G  
                           610.30 4.924E+00 ?   5.475E+01 3.28E+02 5.75E+00 GA 
 
RH-106   I   4.6072E+00                                      3.74E+02             
                           621.92 4.607E+00 ?(  3.652E+01 2.35E+02 9.93E+00 G  
                          1050.36-4.931E+01 +   1.530E+02 9.21E+01 1.56E+00 G  
                           511.86 2.088E+01 ?   6.279E+00 1.25E+01 2.00E+01 GA 
 
AG-108M  C   4.1133E-01                                      1.53E+05             
                           433.94 3.156E-01 ?(  1.179E+00 1.48E+02 9.05E+01 G  
                           722.94 5.995E-01 ?(  1.598E+00 7.95E+01 9.08E+01 G  
                           614.28 3.175E-01 ?(  3.567E+00 3.31E+02 8.98E+01 G  
 
AG-110M  F   8.5001E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  2.949E+00 1.00E+03 7.27E+01 G  
                           657.76-6.094E-02 +   1.620E+00 7.50E+02 9.46E+01 G  
                           937.49-8.134E-01 +   4.926E+00 2.64E+02 3.44E+01 G  
                          1384.30 3.081E+00  (  2.271E+00 3.16E+01 2.43E+01 G  
                           763.94 1.190E+00 ?(  7.893E+00 1.91E+02 2.23E+01 G  
 
SN-113   F  -7.0299E-01                                      1.15E+02             
                           391.69-7.030E-01 ?(  3.095E+00 1.31E+02 6.40E+01 G  
 
SB-124   F   3.0149E-01                                      6.02E+01             
                           602.73 2.841E-01 ?(  3.090E+00 3.20E+02 9.83E+01 G  
                          1690.98-3.074E-01 +   3.559E+00 5.36E+02 4.78E+01 G  
                           722.79 4.597E-01 ?(  1.325E+01 8.04E+02 1.08E+01 G  
 
SB-125   I   8.1541E-01                                      1.01E+03             
                           427.88-1.379E+00 ?(  4.481E+00 1.31E+02 2.96E+01 G  
                           600.50 2.246E+00 ?(  1.661E+01 2.18E+02 1.79E+01 G  
                           635.89-2.860E+00 +   1.302E+01 1.32E+02 1.13E+01 G  
                           463.37 4.578E+00 ?(  1.223E+01 7.99E+01 1.05E+01 G  

                                 (Page 12 of 22)

Page 1168 of 1586



      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:42 AMPage 11
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193614.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
I-131    I   6.9912E-01                                      8.02E+00             
                           364.48-1.020E-01 ?(  1.398E+00 5.41E+02 8.17E+01 G  
                           284.30 1.136E+01 *(  1.438E+01 5.06E+01 6.14E+00 G  
                           636.97-4.321E+00 +   2.452E+01 1.65E+02 7.17E+00 G  
 
Gd-153   F   1.1381E+00                                      2.42E+02             
                            97.50 1.138E+00  (  5.480E+00 1.44E+02 3.00E+01 G  
                           103.20 0.000E+00 -   7.752E+00 1.00E+03 2.18E+01 G  
 
Ga-68    C  -2.7010E+01                                      4.71E-02             
                          1077.40-2.701E+01 ?(  6.829E+01 1.16E+02 3.30E+00 G  
 
BA-133   F  -1.3838E-01                                      3.85E+03             
                           356.00-8.322E-01 ?(  4.228E+00 1.52E+02 6.20E+01 G  
                           302.85 2.210E+00 ?(  1.354E+01 1.83E+02 1.83E+01 G  
                           383.84-5.971E+00 +   2.145E+01 1.07E+02 8.94E+00 GA 
                            80.99-1.485E+00 +   7.601E+00 1.54E+02 3.41E+01 GA 
 
CS-134   I   9.7407E-01                                      7.54E+02             
                           795.87 8.435E-01 ?(  2.244E+00 7.95E+01 8.55E+01 G  
                           604.71 2.870E-01 &   3.161E+00 3.25E+02 9.76E+01 G  
                           569.32 8.432E-02 %   8.109E+00 2.68E+03 1.54E+01 G  
                           801.95-1.001E+01 &   2.910E+01 8.68E+01 8.69E+00 G  
                           563.24 2.311E+00 &(  1.470E+01 2.59E+02 8.35E+00 G  
 
CS-137   I  -6.9672E-01                                      1.10E+04             
                           661.66-6.967E-01  (  2.145E+00 9.15E+01 8.52E+01 G  
 
CE-139   F  -1.0210E-02                                      1.38E+02             
                           165.85-1.021E-02 %(  1.772E+00 5.10E+03 7.99E+01 G  
 
Ba-140   I   2.9617E+00                                      1.28E+01             
                           537.26 1.171E+00 *(  3.378E+00 1.17E+02 2.44E+01 G  
                           162.66 5.469E+00  (  2.176E+01 1.19E+02 6.22E+00 G  
                           304.85 9.505E+00 ?(  5.916E+01 1.86E+02 4.29E+00 G  
 
La-140   I   5.9896E-01                                      1.28E+01             
                          1596.21 2.641E-01 ?(  1.243E+00 2.05E+02 9.54E+01 G  
                           487.02-1.320E+00 +   4.748E+00 1.07E+02 4.55E+01 G  
                           328.76 2.173E+00 &(  6.718E+00 9.23E+01 2.03E+01 G  
                           815.77-9.407E-01 +   1.028E+01 3.16E+02 2.33E+01 G  
 
CE-141   I   7.5923E-01                                      3.25E+01             
                           145.44 7.592E-01  (  3.973E+00 1.57E+02 4.82E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:42 AMPage 12
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193614.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-144   I  -3.3061E+00                                      2.85E+02             
                           133.54-3.306E+00 ?(  1.740E+01 1.58E+02 1.11E+01 G  
 
PM-144   C   1.6019E-02                                      3.63E+02             
                           696.54-2.581E-01 ?(  1.573E+00 2.59E+02 9.90E+01 G  
                           618.06 2.899E-01 ?(  3.290E+00 3.35E+02 9.91E+01 G  
 
EU-152   F  -1.3891E-02                                      4.94E+03             
                           121.78-1.281E+00 &(  4.283E+00 1.00E+02 2.86E+01 G  
                           344.29-6.157E-02 %   9.403E+00 4.50E+03 2.65E+01 G  
                          1112.07-4.256E+00 +   2.302E+01 1.59E+02 1.36E+01 G  
                           778.92-4.912E+00 +   1.243E+01 1.09E+02 1.29E+01 G  
                           964.11-6.250E+00 +   1.573E+01 1.14E+02 1.46E+01 G  
                           244.69 4.766E+00 ?(  3.409E+01 2.14E+02 7.58E+00 G  
                          1408.00 2.528E+00 ?   5.101E+00 9.26E+01 2.10E+01 GA 
 
EU-154   I   1.5976E+00                                      3.14E+03             
                           123.10 8.189E-01 ?(  2.692E+00 9.84E+01 4.08E+01 G  
                          1274.54 3.614E-01 ?(  4.820E+00 3.67E+02 3.52E+01 G  
                           723.36 2.695E+00 ?(  8.135E+00 8.95E+01 2.02E+01 G  
                           873.23 2.164E+00 ?(  1.203E+01 1.59E+02 1.23E+01 G  
                          1004.77 3.477E+00 ?(  1.111E+01 9.44E+01 1.80E+01 G  
                           996.33 2.756E+00 ?(  1.308E+01 1.35E+02 1.06E+01 G  
 
Ta-182   F   3.1008E+00                                      1.14E+02             
                          1121.30 1.670E+00  (  8.381E+00 1.47E+02 3.49E+01 G  
                          1221.41 4.950E+00  (  4.631E+00 4.60E+01 2.70E+01 G  
                          1189.05 4.111E-01 %   1.195E+01 1.29E+03 1.62E+01 G  
 
Hg-203   F   4.5482E-01                                      4.66E+01             
                           279.20 4.548E-01 ?(  1.542E+00 1.01E+02 8.15E+01 G  
 
TL-208   N   6.5597E+00                                      6.98E+02             
                           583.02 6.560E+00  (  8.833E-01 1.01E+01 8.45E+01 G  
                           277.28 9.537E-01 -   1.824E+01 5.53E+02 6.31E+00 G  
                           860.56 3.807E+00 &   1.437E+01 1.67E+02 1.24E+01 G  
 
PM-146   C  -2.0204E-01                                      2.02E+03             
                           453.88-2.020E-01 ?(  1.698E+00 3.29E+02 6.50E+01 G  
                           747.16 9.303E-02 %   4.351E+00 1.95E+03 3.40E+01 G  
                           735.72 2.085E-01 %   5.707E+00 1.13E+03 2.25E+01 G  
 
Y-88     F   4.6311E-01                                      1.07E+02             
                          1836.06 5.728E-01 ?(  7.036E-01 4.08E+01 9.92E+01 G  
                           898.04 3.470E-01 ?(  1.362E+00 1.69E+02 9.37E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:42 AMPage 13
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193614.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cd-113m      3.6251E+02                                      5.33E+03             
                           263.70 3.625E+02 %(  2.068E+04 1.65E+03 6.00E-03   K
 
Cd-109   F   6.8082E+00                                      4.53E+02             
                                                            Derived Ave Activity  
                            88.04 6.808E+00 }(  5.342E+01 2.34E+02 3.79E+00 G  
 
Cf-251   T  -2.2172E+00                                      3.28E+05             
                           176.60-2.217E+00 &(  7.982E+00 1.08E+02 1.70E+01 G  
                           227.00 6.113E+00     1.603E+01 1.02E+02 6.30E+00 GA 
 
Cf-249   T   1.0928E-01                                      1.28E+05             
                           387.95 1.093E-01 ?(  2.741E+00 7.31E+02 6.60E+01 G  
                           333.44-3.106E+00 +   1.675E+01 1.61E+02 1.55E+01 G  
 
Sn-126      -8.8636E-01                                      3.65E+07             
                            87.57 1.114E+00 }   5.314E+00 7.17E+01 3.75E+01 GA 
                            64.28-8.864E-01 &(  2.210E+01 7.41E+02 9.70E+00 G  
                            86.94 2.607E+00 }   2.252E+01 1.31E+02 9.04E+00 GA 
 
PB-210   N   2.0467E+01                                      8.14E+03             
                            46.54 2.047E+01 *(P 3.935E+01 7.18E+01 4.25E+00 G  
 
PB-212   N   1.7797E+01                                      6.98E+02             
                           238.63 1.780E+01  (  1.970E+00 6.01E+00 4.33E+01 G  
                           300.03 1.223E+01 -   6.966E+01 1.70E+02 3.28E+00 GA 
 
PB-214   N   1.7414E+01                                      5.84E+05             
                           351.93 1.787E+01  (  2.455E+00 8.57E+00 3.76E+01 G  
                           295.09 1.653E+01  (P 4.527E+00 1.38E+01 1.93E+01 G  
                           242.00 2.096E+01     1.162E+01 1.95E+01 7.43E+00 GA 
 
BI-207   C   6.3081E-01                                      1.18E+04             
                          1063.66 6.308E-01 ?(  1.994E+00 1.42E+02 7.45E+01 G  
                           569.70-3.053E-01 -   1.525E+00 1.45E+02 9.77E+01 G  
 
BI-212   N   6.1510E+00                                      6.98E+02             
                           727.17 6.151E+00  (  2.518E+01 1.20E+02 7.55E+00 G  
                           785.42-3.843E+00 %   1.265E+02 1.38E+03 1.28E+00 GA 
 
U-235    N   9.0598E-01                                      2.57E+11             
                           143.79 0.000E+00 ?(  1.826E+01 1.00E+03 1.10E+01 G  
                           205.33-1.464E+00 &   2.059E+01 5.40E+02 5.01E+00 G  
                           163.38 2.861E+00 ?(  2.758E+01 2.85E+02 5.08E+00 G  
                           185.72-1.345E+00 + P 2.705E+00 5.04E+01 5.40E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:42 AMPage 14
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193614.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BI-214   N   1.6699E+01                                      5.84E+05             
                           609.31 1.633E+01  (P 2.506E+00 9.48E+00 4.61E+01 G  
                          1120.29 5.488E+00 -   1.548E+01 8.40E+01 1.51E+01 G  
                          1764.49 1.781E+01 ?(  4.376E+00 1.83E+01 1.54E+01 G  
 
BI-210M  T   2.5182E-01                                      1.10E+09             
                           265.83-4.230E-01 ?(  2.081E+00 1.89E+02 5.00E+01 G  
                           304.90 1.457E+00 ?(  9.219E+00 1.89E+02 2.80E+01 G  
 
AC-228   N   1.5293E+01                                      2.10E+03             
                           911.07 1.529E+01 ?(  5.331E+00 1.86E+01 2.90E+01 G  
                           968.97 4.851E+00 -   1.321E+01 8.13E+01 1.75E+01 G  
                           338.32-4.073E+00 -   2.142E+01 1.57E+02 1.20E+01 G  
                            93.35 7.413E+00 -   3.520E+01 1.42E+02 5.56E+00 XA 
 
TH-227   N   7.9359E-01                                      7.95E+03             
                           256.24-3.449E+00 ?(  1.545E+01 1.73E+02 7.00E+00 G  
                           235.97 2.901E+00 ?(  2.048E+01 2.11E+02 1.23E+01 G  
                            50.14 1.266E+00 &(  2.671E+01 6.21E+02 8.00E+00 G  
 
TH-229   N  -9.5800E+00                                      2.68E+06             
                           193.51-9.580E+00 &(  2.569E+01 1.05E+02 4.40E+00 G  
                           210.85-1.722E+01 +   4.515E+01 1.03E+02 2.99E+00 G  
 
TH-234   N   2.1497E+01                                      1.63E+12             
                            92.59 2.105E+01  (P 1.707E+01 2.62E+01 5.58E+00 G  
                            63.29 2.215E+01  (P 3.116E+01 4.37E+01 3.81E+00 G  
 
PA-231   N   1.5095E+01                                      1.20E+07             
                           302.65 1.406E+01 ?(  8.460E+01 1.79E+02 2.88E+00 G  
                           300.07 1.631E+01 ?(  9.474E+01 1.73E+02 2.46E+00 G  
 
PA-233   C   1.9410E+00                                      7.82E+08             
                           312.01 1.160E+00 ?(  7.534E+00 1.94E+02 3.60E+01 G  
                           300.18 6.475E+00 ?(  3.834E+01 1.76E+02 6.20E+00 G  
 
PA-234   N   1.9112E+00                                      1.63E+12             
                           131.29 1.911E+00 ?(  7.373E+00 1.15E+02 1.80E+01 G  
                           946.02-5.459E+00 +   1.351E+01 1.10E+02 1.34E+01 G  
                           569.47-2.214E+00 +   1.590E+01 2.06E+02 8.20E+00 G  
                           883.24 3.200E-01 %   2.221E+01 1.97E+03 9.60E+00 G  
                           880.53 1.047E+01 ?   1.553E+01 6.59E+01 6.00E+00 GA 
 
PA-234M  N   6.0805E+01                                      1.63E+12             
                          1001.00 6.081E+01 &(  1.833E+02 8.87E+01 8.37E-01 G  
                           766.41-3.436E+02 +   7.989E+02 7.01E+01 2.94E-01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:42 AMPage 15
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193614.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AM-241   T   1.3607E+00                                      1.58E+05             
                            59.54 1.361E+00 ?(  6.118E+00 1.35E+02 3.59E+01 G  
 
Np-237   F   8.7680E-01                                      2.14E+06             
                                                            Derived Ave Activity  
                            86.49 8.768E-01 }(  1.621E+01 5.51E+02 1.31E+01 G  
 
Ir-192   F   7.3674E-01                                      7.40E+01             
                           316.49 4.870E-01  (  3.199E+00 1.96E+02 8.70E+01 G  
                           468.06 8.111E-01 ?(  2.738E+00 1.00E+02 5.18E+01 G  
                           308.44 1.300E+00 &(  8.336E+00 1.91E+02 3.18E+01 G  
 
Cs-136   F   5.8608E-01                                      1.30E+01             
                           818.50 6.305E-01 ?(  2.101E+00 9.87E+01 1.00E+02 G  
                          1048.07 5.306E-01 ?(  2.383E+00 1.30E+02 8.00E+01 G  
                           340.57-1.050E+00 +   5.393E+00 1.53E+02 4.69E+01 G  
 
Np-239   T   1.2823E+00                                      2.36E+00             
                           103.70 0.000E+00 &   7.038E+00 1.00E+03 2.40E+01 X  
                           106.13 1.282E+00  (  6.165E+00 1.43E+02 2.27E+01 G  
                            99.50 1.840E+00     1.115E+01 1.81E+02 1.50E+01 X  
 
Nd-147       1.4209E+00                                      1.11E+01             
                           531.00 1.421E+00 ?(  7.523E+00 2.13E+02 1.30E+01 G  
                            91.10-9.398E-01 +   7.182E+00 2.28E+02 2.83E+01 G  
 
TL-210   N   1.4959E-01                                      5.84E+05             
                           799.60 1.496E-01 ?(  2.155E+00 4.14E+02 9.90E+01 G  
                           296.00-5.000E-03 %   3.425E+00 2.03E+04 7.90E+01 G  
                          1313.00 5.700E-01 ?   6.293E+00 4.80E+02 2.10E+01 GA 
 
Kr-85    I  -6.0090E+01                                      3.92E+03             
                           513.98-6.009E+01  (  5.354E+02 2.62E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:42 AMPage 16
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193614.An1            
                                                                                 
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       307.         4.     0.002   621.49   1.266E+00   
 AM-241      59.54       544.        25.     0.014   134.64   1.361E+00   
 BA-133      80.99      1161.       -32.    -0.018   153.71  -1.485E+00   
 EU-155      86.54       806.       -27.    -0.015   150.79  -1.365E+00   
 Nd-147      91.10       775.       -17.    -0.010   228.45  -9.398E-01   
 Gd-153      97.50       520.        23.     0.013   144.02   1.138E+00   
 Np-239      99.50       543.        18.     0.010   180.88   1.840E+00   
 Np-239     106.13       383.        20.     0.011   143.48   1.282E+00   
 EU-152     121.78       290.       -25.    -0.014   100.13  -1.281E+00   
 CO-57      122.06       315.        -6.    -0.004   391.26  -1.123E-01   
 EU-154     123.10       231.        22.     0.012    98.38   8.189E-01   
 HF-181     133.02       738.       -24.    -0.013   159.98  -8.456E-01   
 CE-144     133.54       716.       -24.    -0.013   157.60  -3.306E+00   
 CE-141     145.44       673.        24.     0.013   156.69   7.592E-01   
 Ba-140     162.66       302.        21.     0.012   118.87   5.469E+00   
 U-235      163.38       323.         9.     0.005   285.39   2.861E+00   
 Cf-251     176.60       280.       -22.    -0.012   107.68  -2.217E+00   
 U-235      185.72       308.       -42.    -0.023    50.43  -1.345E+00  P
 TH-229     193.51       172.       -24.    -0.013   105.09  -9.580E+00   
 U-235      205.33       132.        -4.    -0.002   539.68  -1.464E+00   
 TH-229     210.85       224.       -28.    -0.015   103.07  -1.722E+01   
 Cf-251     227.00       110.        20.     0.011   102.24   6.113E+00   
 TH-227     235.97       693.        18.     0.010   211.00   2.901E+00   
 EU-152     244.69       693.        18.     0.010   213.77   4.766E+00   
 TH-227     256.24       106.       -11.    -0.006   172.79  -3.449E+00   
 BI-210M    265.83        93.       -10.    -0.005   189.06  -4.230E-01   
 Hg-203     279.20       128.        16.     0.009   100.91   4.548E-01   
 I-131      284.30        59.        30.     0.017    50.61   1.136E+01   
 PA-231     300.07       412.        17.     0.009   173.10   1.631E+01   
 PA-233     300.18       429.        17.     0.009   176.48   6.475E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:42 AMPage 17
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193614.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-231     302.65       446.        17.     0.009   179.43   1.406E+01   
 BA-133     302.85       463.        17.     0.009   182.67   2.210E+00   
 Ba-140     304.85       480.        17.     0.009   185.61   9.505E+00   
 BI-210M    304.90       496.        17.     0.009   188.75   1.457E+00   
 Ir-192     308.44       513.        17.     0.009   191.28   1.300E+00   
 PA-233     312.01       530.        17.     0.009   193.75   1.160E+00   
 Ir-192     316.49       547.        17.     0.009   196.00   4.870E-01   
 CR-51      320.08       576.       -19.    -0.011   178.53  -4.849E+00   
 La-140     328.76       117.        17.     0.010    92.26   2.173E+00   
 Cf-249     333.44       438.       -19.    -0.010   160.95  -3.106E+00   
 Cs-136     340.57       400.       -19.    -0.010   153.18  -1.050E+00   
 HF-181     345.83        77.        -3.    -0.002   509.00  -5.993E-01   
 BA-133     356.00       402.       -19.    -0.011   151.60  -8.322E-01   
 I-131      364.48        68.        -3.    -0.002   541.26  -1.020E-01   
 BA-133     383.84       187.       -18.    -0.010   107.13  -5.971E+00   
 Cf-249     387.95       162.         2.     0.001   730.73   1.093E-01   
 SN-113     391.69       193.       -15.    -0.009   130.76  -7.030E-01   
 SB-125     427.88        72.       -13.    -0.007   130.77  -1.379E+00   
 AG-108M    433.94        44.         9.     0.005   148.10   3.156E-01   
 PM-146     453.88        44.        -4.    -0.002   328.51  -2.020E-01   
 SB-125     463.37        59.        14.     0.008    79.86   4.578E+00   
 Ir-192     468.06        72.        12.     0.007    99.96   8.111E-01   
 BE-7       477.60       124.         9.     0.005   178.12   2.919E+00   
 La-140     487.02       164.       -17.    -0.010   107.10  -1.320E+00   
 RU-103     497.05        44.        -6.    -0.003   220.27  -2.321E-01   
 RH-106     511.86        48.       116.     0.065    12.53   2.088E+01   
 Kr-85      513.98       172.        -7.    -0.004   261.60  -6.009E+01   
 Nd-147     531.00        26.         5.     0.003   212.92   1.421E+00   
 Ba-140     537.26        17.         8.     0.004   116.58   1.171E+00   
 CS-134     563.24        39.         5.     0.003   258.84   2.311E+00   
 BI-207     569.70        58.        -8.    -0.004   145.44  -3.053E-01   
 SB-125     600.50       230.        10.     0.006   218.48   2.246E+00   
 SB-124     602.73       240.         7.     0.004   320.46   2.841E-01   
 CS-134     604.71       246.         7.     0.004   324.53   2.870E-01   
 RU-103     610.30       253.         7.     0.004   327.76   4.924E+00   
 AG-108M    614.28       260.         7.     0.004   331.26   3.175E-01   
 PM-144     618.06       267.         7.     0.004   334.75   2.899E-01   
 RH-106     621.92       330.        11.     0.006   235.01   4.607E+00   
 SB-125     635.89        48.        -8.    -0.004   132.38  -2.860E+00   
 I-131      636.97        70.        -7.    -0.004   165.14  -4.321E+00   
 CS-137     661.66        71.       -14.    -0.008    91.49  -6.967E-01   
 PM-144     696.54        47.        -6.    -0.003   259.16  -2.581E-01   
 NB-94      702.63        37.         7.     0.004   198.24   3.090E-01   
 SB-124     722.79        37.         1.     0.001   803.92   4.597E-01   
 AG-108M    722.94        38.        12.     0.007    79.45   5.995E-01   
 EU-154     723.36        49.        12.     0.007    89.51   2.695E+00   
 ZR-95      724.20        61.        12.     0.007    98.49   1.236E+00   
 BI-212     727.17        67.        10.     0.006   120.22   6.151E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:42 AMPage 18
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193614.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 ZR-95      756.73        56.       -16.    -0.009   102.32  -1.407E+00   
 NB-95      765.79        66.        -4.    -0.002   331.35  -1.694E-01   
 PA-234M    766.41        97.       -21.    -0.012    70.13  -3.436E+02   
 EU-152     778.92        42.       -13.    -0.007   109.33  -4.912E+00   
 CS-134     795.87        59.        15.     0.008    79.53   8.435E-01   
 TL-210     799.60        74.         3.     0.002   413.64   1.496E-01   
 CS-134     801.95       106.       -17.    -0.010    86.84  -1.001E+01   
 CO-58      810.78        76.       -16.    -0.009    82.65  -7.928E-01   
 La-140     815.77        92.        -4.    -0.002   316.22  -9.407E-01   
 Cs-136     818.50        69.        12.     0.007    98.69   6.305E-01   
 Co-56      846.77        35.        -8.    -0.004   166.38  -4.157E-01   
 NB-94      871.10        30.         3.     0.002   264.58   1.592E-01   
 EU-154     873.23        29.         5.     0.003   158.75   2.164E+00   
 Y-88       898.04        20.         6.     0.003   168.87   3.470E-01   
 EU-152     964.11        65.       -16.    -0.009   113.57  -6.250E+00   
 EU-154     996.33        20.         5.     0.003   135.14   2.756E+00   
 PA-234M   1001.00        25.         9.     0.005    88.75   6.081E+01   
 EU-154    1004.77        45.        11.     0.006    94.36   3.477E+00   
 Co-56     1037.84        48.       -10.    -0.006   160.62  -4.261E+00   
 Cs-136    1048.07        38.         7.     0.004   130.15   5.306E-01   
 RH-106    1050.36        62.       -13.    -0.007    92.07  -4.931E+01   
 BI-207    1063.66        21.         8.     0.004   141.62   6.308E-01   
 Ga-68     1077.40        37.       -12.    -0.007   116.15  -2.701E+01   
 FE-59     1099.25        53.       -20.    -0.011    84.60  -2.260E+00   
 EU-152    1112.07       101.        -9.    -0.005   158.65  -4.256E+00   
 Sc-46     1120.55        48.        13.     0.007    80.13   8.291E-01   
 Ta-182    1121.30        86.         9.     0.005   147.07   1.670E+00   
 CO-60     1173.24        37.       -14.    -0.008   100.43  -9.459E-01   
 Ta-182    1221.41        11.        20.     0.011    46.04   4.950E+00   
 Co-56     1238.28        17.        34.     0.019    33.21   3.534E+00   
 NA-22     1274.53        11.        10.     0.005    57.87   6.923E-01   
 EU-154    1274.54        21.         2.     0.001   366.97   3.614E-01   
 FE-59     1291.60        34.       -13.    -0.007   108.79  -2.134E+00   
 TL-210    1313.00        11.         2.     0.001   480.00   5.700E-01   
 CO-60     1332.50        17.         3.     0.002   327.45   2.180E-01   
 EU-152    1408.00         6.         7.     0.004    92.58   2.528E+00   
 La-140    1596.21         6.         3.     0.002   205.48   2.641E-01   
 SB-124    1690.98        13.        -2.    -0.001   535.91  -3.074E-01   
 Co-56     1771.35        41.        -8.    -0.004   120.77  -4.643E+00   
 Y-88      1836.06         0.         6.     0.003    40.82   5.728E-01   
   P - Peakbackground subtraction

                                 (Page 20 of 22)

Page 1176 of 1586



      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:42 AMPage 19
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193614.An1            
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    2.9190E+00    2.9190E+00    1.781E+02%                1.77E+01
 NA-22  #A    6.9225E-01    6.9225E-01    5.787E+01%                1.29E+00
 K-40         3.6836E+02    3.6836E+02    4.631E+00%                1.02E+01
 Sc-46  #A    4.2798E-01    4.2798E-01    8.013E+01%                2.19E+00
 CR-51  #A   -4.8493E+00   -4.8494E+00    1.785E+02%                2.90E+01
 MN-54  #     1.1825E+00    1.1825E+00    4.032E+01%                1.04E+00
 FE-59  #A   -2.2603E+00   -2.2603E+00    8.460E+01%                4.08E+00
 Co-56  #A    1.1562E+00    1.1562E+00    3.321E+01%                1.57E+00
 CO-57  #A   -1.1229E-01   -1.1229E-01    3.913E+02%                1.49E+00
 CO-58  #A   -7.9280E-01   -7.9281E-01    8.265E+01%                2.19E+00
 CO-60  #A    2.1799E-01    2.1799E-01    3.274E+02%                1.59E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.95E+00
 NB-94  #A    2.3335E-01    2.3335E-01    1.653E+02%                1.45E+00
 ZR-95  #A   -1.4067E+00   -1.4067E+00    1.023E+02%                3.30E+00
 NB-95  #A   -1.6939E-01   -1.6939E-01    3.314E+02%                1.96E+00
 RU-103 #A   -2.3208E-01   -2.3208E-01    2.203E+02%                1.30E+00
 RH-106 #A    4.6072E+00    4.6072E+00    2.350E+02%                3.65E+01
 AG-108M#A    4.1133E-01    4.1133E-01    7.945E+01%                1.18E+00
 AG-110M A    8.5000E-01    8.5001E-01    3.162E+01%                2.95E+00
 SN-113 #A   -7.0299E-01   -7.0299E-01    1.308E+02%                3.09E+00
 SB-124 #A    3.0149E-01    3.0149E-01    3.205E+02%                3.09E+00
 SB-125 #A    8.1541E-01    8.1541E-01    7.986E+01%                4.48E+00
 I-131  #A    6.9909E-01    6.9912E-01    5.061E+01%                1.40E+00
 Gd-153 #A    1.1381E+00    1.1381E+00    1.440E+02%                5.48E+00
 Ga-68  #A   -2.6858E+01   -2.7010E+01    1.162E+02%                6.83E+01
 Tc-99m #A    0.0000E+00    0.0000E+00    1.000E+03%                2.29E+00
 BA-133 #A   -1.3838E-01   -1.3838E-01    1.187E+02%                4.23E+00
 CS-134 #A    9.7407E-01    9.7407E-01    7.953E+01%                2.24E+00
 CS-137 #A   -6.9672E-01   -6.9672E-01    9.149E+01%                2.14E+00
 CE-139 #A   -1.0210E-02   -1.0210E-02    5.105E+03%                1.77E+00
 Ba-140 #A    2.9617E+00    2.9617E+00    8.312E+01%                3.38E+00
 La-140 #A    5.9895E-01    5.9896E-01    9.226E+01%                1.24E+00
 CE-141 #A    7.5922E-01    7.5923E-01    1.567E+02%                3.97E+00
 CE-144 #A   -3.3061E+00   -3.3061E+00    1.576E+02%                1.74E+01
 PM-144 #A    1.6019E-02    1.6019E-02    2.117E+02%                1.57E+00
 EU-152 #A   -1.3891E-02   -1.3891E-02    1.001E+02%                4.28E+00
 EU-154 #A    1.5976E+00    1.5976E+00    7.541E+01%                2.69E+00
 EU-155 #A    0.0000E+00    0.0000E+00    1.000E+03%                7.95E+00
 HF-181 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.41E+00
 Ta-182 #A    3.1008E+00    3.1008E+00    4.604E+01%                8.38E+00
 Hg-203 #A    4.5482E-01    4.5482E-01    1.009E+02%                1.54E+00
 TL-208       6.5597E+00    6.5597E+00    1.010E+01%                8.83E-01
 PM-146 #A   -2.0204E-01   -2.0204E-01    3.285E+02%                1.70E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:20:42 AMPage 20
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193614.An1            
                                                                                 
 Y-88   #A    4.6311E-01    4.6311E-01    4.082E+01%                7.04E-01
 Cd-113m#B    3.6251E+02    3.6251E+02    1.652E+03%                2.07E+04
 Cd-109 #A    6.8082E+00    6.8082E+00    2.345E+02%                5.34E+01
 Cf-251 #A   -2.2172E+00   -2.2172E+00    1.077E+02%                7.98E+00
 Cf-249 #A    1.0928E-01    1.0928E-01    7.307E+02%                2.74E+00
 Sn-126 #A   -8.8636E-01   -8.8636E-01    7.405E+02%                2.21E+01
 PB-210 #A    2.0467E+01    2.0467E+01    7.182E+01%                3.93E+01
 PB-212 #     1.7797E+01    1.7797E+01    6.014E+00%                1.97E+00
 PB-214       1.7414E+01    1.7414E+01    8.123E+00%                2.45E+00
 BI-207 #A    6.3081E-01    6.3081E-01    1.416E+02%                1.99E+00
 BI-212 #A    6.1510E+00    6.1510E+00    1.202E+02%                2.52E+01
 U-235  #A    9.0598E-01    9.0598E-01    2.854E+02%                1.83E+01
 BI-214 #     1.6699E+01    1.6699E+01    9.484E+00%                2.51E+00
 BI-210M#A    2.5182E-01    2.5182E-01    1.336E+02%                2.08E+00
 AC-228       1.5293E+01    1.5293E+01    1.856E+01%                5.33E+00
 TH-227 #A    7.9359E-01    7.9359E-01    1.728E+02%                1.54E+01
 TH-229 #A   -9.5800E+00   -9.5800E+00    1.051E+02%                2.57E+01
 TH-234       2.1497E+01    2.1497E+01    2.549E+01%                1.71E+01
 PA-231 #A    1.5095E+01    1.5095E+01    1.247E+02%                8.46E+01
 PA-233 #A    1.9410E+00    1.9410E+00    1.310E+02%                7.53E+00
 PA-234 #A    1.9112E+00    1.9112E+00    1.154E+02%                7.37E+00
 PA-234M#A    6.0805E+01    6.0805E+01    8.875E+01%                1.83E+02
 AM-241 #A    1.3607E+00    1.3607E+00    1.346E+02%                6.12E+00
 Np-237 #A    8.7680E-01    8.7680E-01    5.511E+02%                1.62E+01
 Ir-192 #A    7.3674E-01    7.3674E-01    9.718E+01%                3.20E+00
 Cs-136 #A    5.8607E-01    5.8608E-01    8.167E+01%                2.10E+00
 Np-239 #A    1.2821E+00    1.2823E+00    1.435E+02%                6.16E+00
 Nd-147 #A    1.4208E+00    1.4209E+00    2.129E+02%                7.52E+00
 TL-210 #A    1.4959E-01    1.4959E-01    4.136E+02%                2.16E+00
 Kr-85  #A   -6.0090E+01   -6.0090E+01    2.616E+02%                5.35E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.1 keV)     4.841E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.1 keV) 4.8408444E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 5_Gamma_20193297 
-----------------------------------------------------------------------------                      
   Sample Description: 452318_Gamma_160-36453-B-18-B 
             Detector: Detector # 5       
             Batch ID: 452318                 
    Work Order Number: Gamma   
           Lot Number: 160-36453-B-18-B
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2019 06:51       Live Time: 1800   sec
     Acquisition Time: 12/18/2019 06:51:25    Real Time: 1806   sec
        Analysis Time: 12/18/2019 07:22       Dead Time: 0.31   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 5_Soil_TunaCan.Clb
  Efficiency Cal Desc: 5_Soil_TunaCan_90099_032612
  Efficiency Cal Date: 3/27/2012 17:20
      Energy Cal Date: 2/28/2012 19:35                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 5_2019-12-07_1448.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       4.250E+00          101.0     4.291E+00    4.296E+00    1.455E+01
NA-22     -1.003E+00           70.5     7.069E-01    7.087E-01    2.353E+00
K-40       2.716E+02            6.2     1.683E+01    2.182E+01    1.076E+01
Sc-46     -6.455E-01          109.4     7.064E-01    7.072E-01    2.411E+00
CR-51     -4.939E+00          150.3     7.425E+00    7.430E+00    1.699E+01
MN-54     -2.253E-01          269.1     6.063E-01    6.064E-01    1.871E+00
FE-59     -3.033E-01          606.2     1.839E+00    1.839E+00    4.282E+00
Co-56      4.509E-02          126.1     5.685E-02    5.690E-02    1.588E+00
CO-57      0.000E+00         1.#INF     2.376E-01    2.376E-01    1.214E+00
CO-58     -1.316E-01          449.7     5.916E-01    5.917E-01    2.122E+00
CO-60     -1.800E+00           45.0     8.093E-01    8.143E-01    3.169E+00
ZN-65      1.143E+00          162.5     1.857E+00    1.858E+00    6.408E+00
NB-94      4.977E-01           95.8     4.767E-01    4.774E-01    1.179E+00
ZR-95     -1.073E+00          124.8     1.340E+00    1.341E+00    3.264E+00
NB-95      4.101E-01          166.6     6.830E-01    6.834E-01    2.359E+00
RU-103     1.203E-01          361.1     4.345E-01    4.346E-01    1.155E+00
RH-106    -1.001E+00           72.3     7.235E-01    7.254E-01    2.063E+01
AG-108M   -4.382E-01          141.4     6.195E-01    6.199E-01    1.401E+00
AG-110M    5.762E-01           88.6     5.105E-01    5.113E-01    2.896E+00
SN-113     4.939E-01          131.9     6.515E-01    6.520E-01    2.228E+00
SB-124     0.000E+00         1.#INF     1.054E-01    1.054E-01    3.971E+00
SB-125     1.002E+00           32.9     3.292E-01    3.331E-01    5.834E+00
I-131      1.667E-01          314.2     5.238E-01    5.239E-01    1.401E+00
Gd-153     9.222E-02          894.3     8.247E-01    8.247E-01    2.848E+00
Ga-68     -1.191E+01          218.7     2.605E+01    2.606E+01    6.183E+01
Tc-99m    -3.637E-01          131.5     4.783E-01    4.788E-01    1.603E+00
BA-133    -9.130E-01          142.8     1.304E+00    1.305E+00    4.381E+00
CS-134     8.994E-01           97.9     8.809E-01    8.821E-01    2.306E+00
CS-137    -9.107E-01          112.7     1.026E+00    1.027E+00    2.547E+00
CE-139    -1.332E-01          308.2     4.104E-01    4.106E-01    1.401E+00
Ba-140    -4.678E-01           88.2     4.124E-01    4.131E-01    5.915E+00
La-140     1.412E-01          498.3     7.035E-01    7.036E-01    1.719E+00
CE-141    -5.666E-01          142.8     8.092E-01    8.097E-01    2.720E+00
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CE-144     2.759E+00          131.5     3.627E+00    3.630E+00    1.216E+01
PM-144     5.707E-01           85.6     4.885E-01    4.894E-01    1.305E+00
EU-152     1.596E+00           94.0     1.500E+00    1.502E+00    3.573E+00
EU-154     1.512E+00           62.1     9.394E-01    9.427E-01    2.468E+00
EU-155    -9.153E-02         2226.5     2.038E+00    2.038E+00    6.906E+00
HF-181     7.094E-01          108.6     7.702E-01    7.710E-01    1.957E+00
Ta-182    -1.108E+00          266.0     2.947E+00    2.947E+00    1.023E+01
Hg-203    -2.344E-01          229.0     5.369E-01    5.371E-01    1.836E+00
TL-208     5.066E+00           12.3     6.222E-01    6.754E-01    8.418E-01
PM-146     5.467E-01          106.9     5.846E-01    5.853E-01    1.497E+00
Y-88       1.920E-01          128.2     2.462E-01    2.465E-01    9.809E-01
Cd-113m   -5.782E+02         1071.2     6.194E+03    6.194E+03    2.152E+04
Cd-109     2.331E+00          573.3     1.337E+01    1.337E+01    4.507E+01
Cf-251    -2.072E+00          104.5     2.165E+00    2.173E+00    5.827E+00
Cf-249     3.805E-01          215.7     8.206E-01    8.209E-01    2.770E+00
Sn-126    -2.513E+00          181.9     4.572E+00    4.574E+00    1.544E+01
PB-210     1.634E+01           68.7     1.123E+01    1.127E+01    3.141E+01
PB-212     1.518E+01            6.9     1.050E+00    1.438E+00    1.831E+00
PB-214     1.246E+01           10.3     1.283E+00    1.437E+00    2.847E+00
BI-207     6.920E-02         1141.0     7.896E-01    7.896E-01    1.983E+00
BI-212     1.923E+01           24.3     4.670E+00    4.776E+00    8.686E+00
U-235      3.656E+00           43.6     1.594E+00    1.605E+00    4.957E+00
BI-214     1.541E+01           12.1     1.868E+00    2.032E+00    3.232E+00
BI-210M    7.549E-01          106.9     8.069E-01    8.082E-01    2.090E+00
AC-228     1.371E+01           15.1     2.072E+00    2.187E+00    4.393E+00
TH-227     2.842E+00          137.2     3.899E+00    3.903E+00    1.353E+01
TH-229     7.127E+00          103.2     7.357E+00    7.379E+00    1.992E+01
TH-234     1.342E+01           31.6     4.243E+00    4.308E+00    1.487E+01
PA-231     0.000E+00         1.#INF     2.865E+00    2.865E+00    8.395E+01
PA-233    -1.236E+00          162.3     2.006E+00    2.008E+00    7.244E+00
PA-234     6.489E-01           92.4     5.998E-01    6.008E-01    8.008E+00
PA-234M    9.640E+01           82.7     7.971E+01    7.986E+01    2.621E+02
AM-241     2.387E-01          567.2     1.354E+00    1.354E+00    3.911E+00
Np-237     0.000E+00         1.#INF     4.835E+00    4.835E+00    1.614E+01
Ir-192     6.263E-02           83.2     5.213E-02    5.227E-02    1.498E+00
Cs-136     6.072E-01           74.8     4.542E-01    4.556E-01    1.134E+00
Np-239     1.192E+00          152.2     1.814E+00    1.816E+00    6.088E+00
Nd-147    -7.166E-01          558.3     4.001E+00    4.001E+00    1.042E+01
TL-210     0.000E+00         1.#INF     2.096E-01    2.096E-01    2.205E+00
Kr-85      7.379E+01          224.5     1.657E+02    1.657E+02    5.667E+02
-----------------------------------------------------------------------------
Total      5.902E+02

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:22:00 AMPage  1
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193297.An1             
                                                                                 
 Sample description                                             
      452318_Gamma_160-36453-B-18-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_Gamma_20193297.An1

 Acquisition information
        Start time:                 12/18/2019 6:51:25 AM
        Live time:               1800
        Real time:               1806
        Dead time:                  0.31 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:22:00 AMPage  2
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193297.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2019 6:51:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2019-12-07_1448.PBC
                                                 12/7/2019 2:48:46 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   26 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1877

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.54       22.  68.70   0.51  1.788E-02    46.54   4.250    PBC<MDA PB210 
    50.14       13. 137.18   0.79  2.012E-02    50.14   8.000    PBC<MDA TH227 
    59.54        4. 567.16   0.80  2.533E-02    59.54  35.900    PBC<MDA AM241 
    63.27       29.  49.52   0.80  2.712E-02    63.29   3.810    PBC<MDA TH234 
    74.79      124.  15.12   0.81  3.150E-02
    77.11      222.   9.30   0.81  3.219E-02
    87.22       63.  26.80   0.98  3.448E-02    86.49  13.100  7.799E+00 Np237 
                                                86.54  30.700  3.327E+00 EU155 
                                                86.94   9.040  1.127E+01 Sn126 
                                                87.57  37.500  2.709E+00 Sn126 
                                                88.04   3.790  2.675E+01 Cd109 
    92.53       42.  39.34   0.83  3.527E-02    92.59   5.584    PBC<MDA TH234 
    93.29       21. 141.19   0.83  3.536E-02    93.35   5.561    PBC<MDA AC228 
    97.50        2. 894.28   0.84  3.577E-02    97.50  30.000    PBC<MDA Gd153 
    99.50       15. 108.59   0.84  3.592E-02    99.50  15.000    PBC<MDA Np239 
   103.70       19. 115.53   0.84  3.614E-02   103.70  24.000    PBC<MDA Np239 
   106.13       18. 152.18   0.84  3.620E-02   106.13  22.700    PBC<MDA Np239 
   133.54       19. 131.46   0.87  3.487E-02   133.54  11.090    PBC<MDA CE144 
   136.30        5. 528.60   0.88  3.458E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  6.882E-01 CO57  
   144.15       28.  43.61   1.21  3.371E-02   143.79  10.960    PBC<MDA U235  
   162.66       16. 113.79   0.90  3.113E-02   162.66   6.220    PBC<MDA Ba140 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:22:00 AMPage  3
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193297.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   163.52        7. 258.96   0.90  3.102E-02   163.38   5.080    PBC<MDA U235  
   186.10       60.  22.36   1.31  2.854E-02   185.72  54.000  2.163E+00 U235  
   193.51       16. 103.24   0.93  2.758E-02   193.51   4.400    PBC<MDA TH229 
   227.00       14. 100.31   0.97  2.417E-02   227.00   6.300    PBC<MDA Cf251 
   238.62      274.   6.91   0.98  2.320E-02   238.63  43.300  1.518E+01 PB212 
   241.84       64.  19.97   0.98  2.294E-02   242.00   7.430  1.970E+01 PB214 
   256.24        3. 466.07   1.00  2.186E-02   256.24   7.000    PBC<MDA TH227 
   265.83       14. 106.90   1.00  2.121E-02   265.83  50.000    PBC<MDA BI210M
   295.23       89.  16.79   0.73  1.944E-02   295.09  19.300  1.318E+01 PB214 
                                               296.00  79.000  3.227E+00 TL210 
   300.36       10. 238.96   1.04  1.918E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460    PBC<MDA PA231 
                                               300.18   6.200    PBC<MDA PA233 
   333.44        3. 344.24   1.07  1.757E-02   333.44  15.510    PBC<MDA Cf249 
   338.32       12. 125.97   1.07  1.736E-02   338.32  12.010    PBC<MDA AC228 
   340.57       13. 124.04   1.08  1.727E-02   340.57  46.900    PBC<MDA Cs136 
   344.29       13. 129.72   1.08  1.711E-02   344.29  26.500    PBC<MDA EU152 
   345.83        7. 268.40   1.08  1.705E-02   345.83  15.070    PBC<MDA HF181 
   351.87      137.  11.93   0.90  1.680E-02   351.93  37.600  1.209E+01 PB214 
   364.48        4. 314.25   1.10  1.632E-02   364.48  81.700    PBC<MDA I131  
   383.84       12. 116.02   1.12  1.563E-02   383.84   8.940    PBC<MDA BA133 
   387.95        6. 259.89   1.12  1.549E-02   387.95  66.000    PBC<MDA Cf249 
   391.69        9. 131.90   1.12  1.537E-02   391.69  64.000    PBC<MDA SN113 
   453.88        9. 106.94   1.18  1.360E-02   453.88  65.000    PBC<MDA PM146 
   463.37        9.  96.00   1.19  1.336E-02   463.37  10.470    PBC<MDA SB125 
   468.06        9. 108.26   1.20  1.325E-02   468.06  51.750    PBC<MDA Ir192 
   477.60       10. 100.95   1.20  1.303E-02   477.60  10.520    PBC<MDA BE7   
   482.00       10. 108.57   1.21  1.293E-02   482.00  80.500    PBC<MDA HF181 
   497.05        2. 361.06   1.22  1.260E-02   497.05  90.900    PBC<MDA RU103 
   511.86       93.  13.62   2.48  1.230E-02   511.86  20.000  2.093E+01 RH106 
   513.98        7. 224.52   1.24  1.226E-02   513.98   0.430    PBC<MDA Kr85  
   563.24        2. 484.77   1.28  1.135E-02   563.24   8.350    PBC<MDA CS134 
   569.32        7.  97.94   1.29  1.125E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  4.215E+00 PA234 
                                               569.70  97.740  3.538E-01 BI207 
   569.47        3. 213.54   1.29  1.125E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  2.007E+00 PA234 
                                               569.70  97.740  1.685E-01 BI207 
   582.93       85.  12.28   1.12  1.103E-02   583.02  84.500  5.066E+00 TL208 
   609.23      129.  12.12   1.34  1.063E-02   609.31  46.090  1.466E+01 BI214 
   618.06       11. 143.54   1.33  1.051E-02   618.06  99.100    PBC<MDA PM144 
   635.89       15.  32.86   1.34  1.026E-02   635.89  11.310  7.261E+00 SB125 
   657.76        8. 105.41   1.36  9.974E-03   657.76  94.640    PBC<MDA AG110M
   696.54       10.  93.30   1.40  9.507E-03   696.54  99.000    PBC<MDA PM144 
   702.63        8.  95.80   1.40  9.438E-03   702.63  97.900    PBC<MDA NB94  
   727.11       24.  24.29   1.29  9.170E-03   727.17   7.550  1.923E+01 BI212 
   765.79        6. 166.57   1.45  8.781E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.393E+02 PA234M
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:22:00 AMPage  4
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193297.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   766.41        8. 127.13   1.45  8.776E-03   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.651E+02 PA234M
   785.53       10.  98.69   1.47  8.597E-03   785.42   1.280    PBC<MDA BI212 
   795.87        8. 106.91   1.48  8.503E-03   795.87  85.530    PBC<MDA CS134 
   818.50        3. 250.62   1.50  8.305E-03   818.50 100.000    PBC<MDA Cs136 
   860.36        7. 162.63   1.53  7.963E-03   860.56  12.420    PBC<MDA TL208 
   871.10        1. 923.04   1.54  7.882E-03   871.10  99.890    PBC<MDA NB94  
   873.23        8.  76.97   1.54  7.866E-03   873.23  12.270    PBC<MDA EU154 
   880.53        2. 400.00   1.54  7.812E-03   880.53   6.000    PBC<MDA PA234 
   898.04        6. 128.24   1.56  7.684E-03   898.04  93.700    PBC<MDA Y88   
   910.58       44.  21.22   1.57  7.591E-03   911.07  29.000  1.112E+01 AC228 
   946.02        6. 121.84   1.60  7.355E-03   946.02  13.400    PBC<MDA PA234 
   964.11       10.  93.99   1.61  7.239E-03   964.11  14.605    PBC<MDA EU152 
   968.97       41.  21.51   1.61  7.209E-03   968.97  17.460  1.802E+01 AC228 
   996.33        8.  86.94   1.63  7.042E-03   996.33  10.600    PBC<MDA EU154 
  1001.00        8. 105.75   1.64  7.014E-03  1001.00   0.837    PBC<MDA PA234M
  1037.84        5. 179.69   1.66  6.805E-03  1037.84  14.130    PBC<MDA Co56  
  1048.07       10.  74.80   1.67  6.749E-03  1048.07  80.000    PBC<MDA Cs136 
  1050.36        6. 110.41   1.67  6.736E-03  1050.36   1.560    PBC<MDA RH106 
  1115.55        7. 162.48   1.72  6.404E-03  1115.55  50.600    PBC<MDA ZN65  
  1120.15       31.  25.65   1.72  6.381E-03  1120.29  15.100  1.768E+01 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1384.30        7.  88.59   1.90  5.340E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00        6. 101.72   1.91  5.264E-03  1408.00  21.005    PBC<MDA EU152 
  1460.59      266.   6.20   2.00  5.103E-03  1460.83  10.670  2.716E+02 K40   
  1596.21        1. 498.31   2.02  4.736E-03  1596.21  95.400    PBC<MDA La140 
  1763.07       28.  21.19   2.11  4.351E-03  1764.49  15.400  2.302E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.78    74.77       113.       124. 3.934E+03   15.12   0.813  -       D
   308.09    77.10       102.       222. 6.904E+03    9.30   0.815  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:22:00 AMPage  5
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193297.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.70    46.54        75.        22.     0.012    68.70   0.511s
 TH-227    200.11    50.14       102.        13.     0.007   137.18   0.787 
 AM-241    237.72    59.54       173.         4.     0.002   567.16   0.797 
 TH-234    252.74    63.29        89.        29.     0.016    49.52   0.801D
 Sn-126    256.71    64.28       236.       -12.    -0.007   181.94   0.802s
 BA-133    323.61    80.99       187.        -5.    -0.003   410.98   0.819s
 Np-237    345.63    86.49       755.         0.     0.000   160.84   0.825A
 EU-155    345.84    86.54       642.       -25.    -0.014   147.49   0.825s
 Sn-126    347.43    86.94       589.       -25.    -0.014   141.34   0.825s
 Sn-126    349.95    87.57       472.        23.     0.013    68.36   0.826D
 Cd-109    351.83    88.04       495.         6.     0.003   573.31   0.826A
 Nd-147    364.08    91.10       501.         0.     0.000  1000.00   0.829s
 TH-234    370.05    92.59       115.        42.     0.023    39.34   0.831D
 AC-228    373.09    93.35       432.        21.     0.012   141.19   0.832s
 Gd-153    389.70    97.50       126.         2.     0.001   894.28   0.836s
 Np-239    397.71    99.50       128.        15.     0.008   108.59   0.838 
 Gd-153    412.52   103.20       268.        -7.    -0.004   318.05   0.842s
 Np-239    414.52   103.70       231.        19.     0.011   115.53   0.842s
 Np-239    424.25   106.13       351.        18.     0.010   152.18   0.845 
 EU-152    486.90   121.78       184.        -7.    -0.004   290.09   0.861s
 CO-57     488.03   122.06       190.         0.     0.000  1000.00   0.861s
 EU-154    492.18   123.10       178.       -13.    -0.007   145.73   0.862s
 PA-234    524.99   131.29       359.       -21.    -0.012   128.30   0.871s
 HF-181    531.91   133.02       381.       -21.    -0.012   131.66   0.872s
 CE-144    533.97   133.54       309.        19.     0.011   131.46   0.873s
 HF-181    545.02   136.30       290.         5.     0.003   528.60   0.876s
 CO-57     545.72   136.47       326.       -20.    -0.011   126.89   0.876s
 Tc-99m    561.88   140.51       314.       -19.    -0.011   131.51   0.880 
 U-235     576.46   144.15        42.        28.     0.015    43.61   1.214s
 CE-141    581.61   145.44       268.       -16.    -0.009   142.82   0.885s
 Ba-140    650.54   162.66       152.        16.     0.009   113.79   0.902s
 U-235     653.42   163.38       167.         7.     0.004   258.96   0.903s
 CE-139    663.32   165.85       168.        -6.    -0.003   308.22   0.905s
 Cf-251    706.34   176.60       117.       -19.    -0.010   104.50   0.916s
 U-235     744.36   186.10        40.        60.     0.033    22.36   1.308s
 TH-229    774.03   193.51        77.        16.     0.009   103.24   0.933s
 TH-229    843.44   210.85        83.        -6.    -0.004   259.55   0.950s
 Cf-251    908.08   227.00        57.        14.     0.008   100.31   0.966s
 TH-227    943.98   235.97       578.       -17.    -0.009   205.98   0.975 
 PB-212    954.64   238.63        43.       274.     0.152     6.91   0.978D
 PB-214    968.10   242.00        48.        62.     0.035    20.13   0.981D
 EU-152    978.89   244.69       586.       -18.    -0.010   193.89   0.984 
 TH-227   1025.11   256.24        55.         3.     0.002   466.07   0.995s
 BI-210M  1063.50   265.83        64.        14.     0.008   106.90   1.005s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:22:00 AMPage  6
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193297.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   1109.33   277.28        99.       -10.    -0.006    76.16   1.016s
 Hg-203   1117.00   279.20       125.        -7.    -0.004   229.02   1.017 
 I-131    1137.41   284.30        62.       -12.    -0.007   123.10   1.022s
 PB-214   1181.15   295.23        40.        89.     0.049    16.79   0.725s
 TL-210   1184.24   296.00       310.       -14.    -0.008   181.95   1.034s
 PB-212   1200.37   300.03       286.        10.     0.006   238.96   1.038 
 PA-231   1200.53   300.07       296.         0.     0.000  1000.00   1.038 
 PA-233   1200.97   300.18       296.         0.     0.000  1000.00   1.038 
 PA-231   1210.86   302.65       296.         0.     0.000  1000.00   1.040s
 BA-133   1211.66   302.85       296.         0.     0.000  1000.00   1.040s
 Ba-140   1219.66   304.85       296.         0.     0.000  1000.00   1.042s
 BI-210M  1219.85   304.90       296.         0.     0.000  1000.00   1.042s
 Ir-192   1234.03   308.44       296.         0.     0.000  1000.00   1.046 
 PA-233   1248.32   312.01       328.       -15.    -0.008   162.32   1.049s
 Ir-192   1266.25   316.49        75.       -10.    -0.006   126.49   1.053 
 CR-51    1280.63   320.08       127.       -16.    -0.009   150.33   1.057s
 La-140   1315.35   328.76        77.         0.     0.000  1000.00   1.065 
 Cf-249   1334.08   333.44        37.         3.     0.002   344.24   1.070s
 AC-228   1353.61   338.32       111.        12.     0.007   125.97   1.074 
 Cs-136   1362.62   340.57       123.        13.     0.007   124.04   1.077s
 EU-152   1377.49   344.29       136.        13.     0.007   129.72   1.080s
 HF-181   1383.66   345.83       160.         7.     0.004   268.40   1.082 
 PB-214   1407.82   351.87        41.       137.     0.076    11.93   0.898 
 BA-133   1424.36   356.00       285.       -17.    -0.009   142.85   1.091s
 I-131    1458.32   364.48        44.         4.     0.002   314.25   1.099 
 BA-133   1535.78   383.84        95.        12.     0.007   116.02   1.117s
 Cf-249   1552.22   387.95       107.         6.     0.003   259.89   1.121 
 SN-113   1567.19   391.69        62.         9.     0.005   131.90   1.125s
 SB-125   1711.99   427.88        80.       -18.    -0.010   100.02   1.158s
 AG-108M  1736.25   433.94        40.       -10.    -0.006   141.37   1.164s
 PM-146   1816.05   453.88        20.         9.     0.005   106.94   1.182s
 SB-125   1854.01   463.37        37.         9.     0.005    96.00   1.191s
 Ir-192   1872.79   468.06        46.         9.     0.005   108.26   1.195s
 BE-7     1910.94   477.59        51.        10.     0.006   100.95   1.204s
 HF-181   1928.56   482.00        53.        10.     0.006   108.57   1.208s
 La-140   1948.65   487.02        45.       -11.    -0.006   100.03   1.212 
 RU-103   1988.80   497.05        21.         2.     0.001   361.06   1.221s
 RH-106   2048.06   511.86        33.        93.     0.051    13.62   2.485 
 Kr-85    2056.53   513.98       120.         7.     0.004   224.52   1.237s
 Nd-147   2124.62   531.00        32.        -2.    -0.001   558.27   1.252s
 Ba-140   2149.67   537.26        36.        -9.    -0.005   134.72   1.258s
 CS-134   2253.60   563.24        24.         2.     0.001   484.77   1.280s
 CS-134   2277.94   569.32        20.         7.     0.004    97.94   1.286s
 PA-234   2278.54   569.47        24.         3.     0.002   213.54   1.286s
 BI-207   2279.47   569.70        27.         0.     0.000  1000.00   1.286s
 TL-208   2332.39   582.93         6.        85.     0.047    12.28   1.118s
 SB-125   2402.69   600.50       252.        -9.    -0.005    97.94   1.313 
 SB-124   2411.61   602.73       243.         0.     0.000  1000.00   1.315s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:22:00 AMPage  7
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193297.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134   2419.53   604.71       243.         0.     0.000  1000.00   1.317s
 BI-214   2437.63   609.23        31.       129.     0.072    12.12   1.341 
 PM-144   2472.94   618.06       112.        11.     0.006   143.54   1.328s
 RH-106   2488.37   621.92        59.       -12.    -0.007    93.27   1.332s
 SB-125   2544.26   635.89         5.        15.     0.008    32.86   1.344s
 AG-110M  2631.76   657.76        28.         8.     0.004   105.41   1.362s
 CS-137   2647.36   661.66        60.       -14.    -0.008   112.69   1.366s
 PM-144   2786.90   696.54        17.        10.     0.005    93.30   1.395s
 NB-94    2811.25   702.63        13.         8.     0.005    95.80   1.400s
 SB-124   2891.88   722.79        82.       -14.    -0.008    95.63   1.417s
 AG-108M  2892.48   722.94        68.        -8.    -0.004   151.77   1.417s
 ZR-95    2897.53   724.20        63.        -7.    -0.004   116.45   1.418s
 BI-212   2909.19   727.11         3.        24.     0.013    24.29   1.292 
 PM-146   2943.61   735.72        26.        -2.    -0.001   525.20   1.428s
 PM-146   2989.37   747.16        31.       -12.    -0.006    50.79   1.437s
 ZR-95    3027.65   756.73        30.        -9.    -0.005   124.82   1.445s
 AG-110M  3056.50   763.94        48.       -15.    -0.008    69.65   1.451s
 NB-95    3063.89   765.79        55.         6.     0.004   166.57   1.453s
 PA-234M  3066.38   766.41        44.         8.     0.004   127.13   1.453s
 EU-152   3116.41   778.92        14.        -2.    -0.001   403.11   1.463s
 BI-212   3142.41   785.42        19.        10.     0.005    98.69   1.468 
 CS-134   3184.20   795.87        35.         8.     0.005   106.91   1.477s
 TL-210   3199.12   799.60        43.         0.     0.000  1000.00   1.480s
 CS-134   3208.53   801.95        53.        -8.    -0.005   131.03   1.482s
 CO-58    3243.82   810.78        39.        -2.    -0.001   449.74   1.489s
 Cs-136   3274.72   818.50         9.         3.     0.001   250.62   1.495s
 MN-54    3340.10   834.85        28.        -3.    -0.002   269.13   1.508s
 Co-56    3387.78   846.77        19.        -5.    -0.003   176.88   1.518s
 TL-208   3442.95   860.56        23.         7.     0.004   162.63   1.529s
 NB-94    3485.08   871.10        29.         1.     0.000   923.04   1.537s
 EU-154   3493.61   873.23        13.         8.     0.004    76.97   1.539s
 PA-234   3522.80   880.53        31.         2.     0.001   400.00   1.544s
 PA-234   3533.64   883.24        33.         0.     0.000  1000.00   1.547s
 AG-110M  3539.41   884.68        33.         0.     0.000  1000.00   1.547s
 Sc-46    3557.79   889.28        44.        -9.    -0.005   109.43   1.551s
 Y-88     3592.83   898.04        11.         6.     0.003   128.24   1.558s
 AC-228   3644.94   911.07        10.        44.     0.024    21.22   1.568s
 PA-234   3784.70   946.02         9.         6.     0.003   121.84   1.595s
 EU-152   3857.05   964.11        19.        10.     0.006    93.99   1.609s
 AC-228   3876.48   968.97        18.        41.     0.023    21.51   1.612 
 EU-154   3985.88   996.33        20.         8.     0.004    86.94   1.633s
 PA-234M  4004.55  1001.00        29.         8.     0.004   105.75   1.636s
 EU-154   4019.65  1004.77        59.       -11.    -0.006    99.63   1.639s
 Co-56    4151.87  1037.84        15.         5.     0.003   179.69   1.664s
 Cs-136   4192.77  1048.07        20.        10.     0.005    74.80   1.671s
 RH-106   4201.93  1050.36        22.         6.     0.004   110.41   1.673s
 Ga-68    4310.04  1077.40        15.        -4.    -0.002   218.66   1.692s
 FE-59    4397.41  1099.25        30.        -2.    -0.001   606.22   1.708s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:22:00 AMPage  8
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193297.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 ZN-65    4462.56  1115.55        55.         7.     0.004   162.48   1.720s
 BI-214   4481.51  1120.29        15.        31.     0.017    25.65   1.723D
 Sc-46    4482.57  1120.55        62.         0.     0.000  1000.00   1.723 
 Ta-182   4485.56  1121.30        67.        -4.    -0.002   266.05   1.724s
 CO-60    4693.21  1173.24        30.        -4.    -0.002   178.97   1.760s
 Ta-182   4756.42  1189.05        25.         0.     0.000  1000.00   1.771s
 Ta-182   4885.79  1221.41        32.        -9.    -0.005   146.71   1.793s
 NA-22    5098.13  1274.53        21.       -10.    -0.006    70.45   1.828s
 EU-154   5098.17  1274.54        32.         0.     0.000  1000.00   1.828s
 FE-59    5166.35  1291.60        16.        -3.    -0.002   308.52   1.840s
 TL-210   5251.91  1313.00        21.        -5.    -0.003   201.56   1.854s
 CO-60    5329.85  1332.50        38.       -18.    -0.010    44.96   1.866s
 AG-110M  5536.88  1384.30         5.         7.     0.004    88.59   1.899s
 EU-152   5631.62  1408.00         5.         6.     0.003   101.72   1.914 
 K-40     5841.78  1460.59         3.       266.     0.148     6.20   2.002 
 La-140   6383.73  1596.21         6.         1.     0.001   498.31   2.024s
 SB-124   6762.39  1690.98         6.        -4.    -0.002   160.96   2.076s
 BI-214   7056.06  1764.49         3.        28.     0.015    21.19   2.114s
 Co-56    7083.46  1771.35        42.        -7.    -0.004   129.30   2.117s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   4.2505E+00                                      5.31E+01             
                           477.60 4.250E+00 ?(P 1.455E+01 1.01E+02 1.05E+01 G  
 
NA-22    C  -1.0034E+00                                      9.50E+02             
                          1274.53-1.003E+00 ?(  2.353E+00 7.05E+01 9.99E+01 G  
 
K-40     N   2.7157E+02                                      4.66E+11             
                          1460.83 2.716E+02  (P 1.076E+01 6.20E+00 1.07E+01 G  
 
Sc-46    F  -6.4551E-01                                      8.38E+01             
                           889.28-6.455E-01 &(  2.411E+00 1.09E+02 1.00E+02 G  
                          1120.55 0.000E+00 +   3.432E+00 1.00E+03 1.00E+02 G  
 
CR-51    F  -4.9391E+00                                      2.77E+01             
                           320.08-4.939E+00 ?(P 1.699E+01 1.50E+02 9.94E+00 G  
 
MN-54    C  -2.2530E-01                                      3.12E+02             
                           834.85-2.253E-01 &(P 1.871E+00 2.69E+02 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:22:00 AMPage  9
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193297.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
FE-59    F  -3.0331E-01                                      4.45E+01             
                          1099.25-3.033E-01 &(  4.282E+00 6.06E+02 5.65E+01 G  
                          1291.60-6.815E-01 +   4.850E+00 3.09E+02 4.32E+01 G  
 
Co-56    C   4.5093E-02                                      7.73E+01             
                           846.77-3.492E-01 ?(P 1.588E+00 1.77E+02 9.99E+01 G  
                          1238.28 4.778E-02 %   3.838E+00 3.53E+03 6.61E+01 G  
                          1037.84 2.834E+00 ?(P 1.203E+01 1.80E+02 1.41E+01 G  
                          1771.35-6.083E+00 +   2.708E+01 1.29E+02 1.55E+01  A 
 
CO-58    C  -1.3155E-01                                      7.09E+01             
                           810.78-1.316E-01 ?(P 2.122E+00 4.50E+02 9.95E+01 G  
 
CO-60    F  -1.7999E+00                                      1.93E+03             
                          1332.50-1.800E+00 ?(P 3.169E+00 4.50E+01 1.00E+02 G  
                          1173.24-4.015E-01 + P 2.575E+00 1.79E+02 9.99E+01 G  
 
ZN-65    F   1.1430E+00                                      2.44E+02             
                          1115.55 1.143E+00 ?(  6.408E+00 1.62E+02 5.06E+01 G  
 
NB-94    I   4.9765E-01                                      7.41E+06             
                           702.63 4.977E-01 ?(P 1.179E+00 9.58E+01 9.79E+01 G  
                           871.10 5.880E-02 -   1.967E+00 9.23E+02 9.99E+01 G  
 
ZR-95    I  -1.0735E+00                                      6.40E+01             
                           756.73-1.073E+00 ?(  3.264E+00 1.25E+02 5.45E+01 G  
                           724.20-9.350E-01 + P 5.422E+00 1.16E+02 4.42E+01 G  
 
NB-95    I   4.1006E-01                                      6.40E+01             
                           765.79 4.101E-01 ?(  2.359E+00 1.67E+02 9.98E+01 G  
 
RU-103   I   1.2034E-01                                      3.93E+01             
                           497.05 1.203E-01 ?(P 1.155E+00 3.61E+02 9.09E+01 G  
                           610.30-1.388E-05 %   6.857E+01 1.44E+08 5.75E+00 GA 
 
RH-106   I  -1.0011E+00                                      3.74E+02             
                           621.92-6.557E+00 &(  2.063E+01 9.33E+01 9.93E+00 G  
                          1050.36 3.436E+01 ?(  1.312E+02 1.10E+02 1.56E+00 G  
                           511.86 2.093E+01     6.689E+00 1.36E+01 2.00E+01 GA 
 
AG-108M  C  -4.3824E-01                                      1.53E+05             
                           433.94-4.382E-01 &(P 1.401E+00 1.41E+02 9.05E+01 G  
                           722.94-5.242E-01 +   2.728E+00 1.52E+02 9.08E+01 G  
                           614.28 8.934E-07 %   4.412E+00 1.44E+08 8.98E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:22:00 AMPage 10
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193297.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-110M  F   5.7619E-01                                      2.50E+02             
                           884.68 0.000E+00 &(  2.896E+00 1.00E+03 7.27E+01 G  
                           657.76 4.414E-01 ?(  1.598E+00 1.05E+02 9.46E+01 G  
                           937.49-7.272E-02 %   5.502E+00 3.08E+03 3.44E+01 G  
                          1384.30 2.825E+00 ?(  5.770E+00 8.86E+01 2.43E+01 G  
                           763.94-4.289E+00 +   9.917E+00 6.97E+01 2.23E+01 G  
 
SN-113   F   4.9394E-01                                      1.15E+02             
                           391.69 4.939E-01 ?(  2.228E+00 1.32E+02 6.40E+01 G  
 
SB-125   I   1.0018E+00                                      1.01E+03             
                           427.88-2.368E+00 &(  5.834E+00 1.00E+02 2.96E+01 G  
                           600.50-2.662E+00 + P 2.217E+01 9.79E+01 1.79E+01 G  
                           635.89 7.261E+00 ?(  6.202E+00 3.29E+01 1.13E+01 G  
                           463.37 3.766E+00 *(P 1.228E+01 9.60E+01 1.05E+01 G  
 
I-131    I   1.6668E-01                                      8.02E+00             
                           364.48 1.667E-01 &(  1.401E+00 3.14E+02 8.17E+01 G  
                           284.30-5.563E+00 +   1.782E+01 1.23E+02 6.14E+00 G  
                           636.97-2.521E-01 %   1.794E+01 1.92E+03 7.17E+00 G  
 
Gd-153   F   9.2216E-02                                      2.42E+02             
                            97.50 9.222E-02 ?(  2.848E+00 8.94E+02 3.00E+01 G  
                           103.20-5.175E-01 +   5.578E+00 3.18E+02 2.18E+01 G  
 
Ga-68    C  -1.1914E+01                                      4.71E-02             
                          1077.40-1.191E+01 ?(  6.183E+01 2.19E+02 3.30E+00 G  
 
Tc-99m   I  -3.6372E-01                                      2.51E-01             
                           140.51-3.637E-01 ?(  1.603E+00 1.32E+02 8.93E+01 G  
 
BA-133   F  -9.1299E-01                                      3.85E+03             
                           356.00-9.130E-01 ?(  4.381E+00 1.43E+02 6.20E+01 G  
                           302.85 0.000E+00 +   1.320E+01 1.00E+03 1.83E+01 G  
                           383.84 4.875E+00 ? P 1.914E+01 1.16E+02 8.94E+00 GA 
                            80.99-2.472E-01 + P 3.264E+00 4.11E+02 3.41E+01 GA 
 
CS-134   I   8.9943E-01                                      7.54E+02             
                           795.87 6.305E-01 ?(P 2.306E+00 1.07E+02 8.55E+01 G  
                           604.71 0.000E+00 -   4.008E+00 1.00E+03 9.76E+01 G  
                           569.32 2.247E+00 ?(  7.560E+00 9.79E+01 1.54E+01 G  
                           801.95-6.180E+00 +   2.776E+01 1.31E+02 8.69E+00 G  
                           563.24 1.172E+00 ?(  1.497E+01 4.85E+02 8.35E+00 G  
 
CS-137   I  -9.1070E-01                                      1.10E+04             
                           661.66-9.107E-01 ?(P 2.547E+00 1.13E+02 8.52E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:22:00 AMPage 11
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193297.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CE-139   F  -1.3316E-01                                      1.38E+02             
                           165.85-1.332E-01 ?(  1.401E+00 3.08E+02 7.99E+01 G  
 
Ba-140   I  -4.6776E-01                                      1.28E+01             
                           537.26-1.736E+00 ?(  5.915E+00 1.35E+02 2.44E+01 G  
                           162.66 4.504E+00 &(  1.724E+01 1.14E+02 6.22E+00 G  
                           304.85 0.000E+00 +   5.670E+01 1.00E+03 4.29E+00 G  
 
La-140   I   1.4118E-01                                      1.28E+01             
                          1596.21 1.412E-01 ?(P 1.719E+00 4.98E+02 9.54E+01 G  
                           487.02-1.015E+00 + P 3.224E+00 1.00E+02 4.55E+01 G  
                           328.76 0.000E+00 -   6.711E+00 1.00E+03 2.03E+01 G  
                           815.77-3.416E-08 %   9.257E+00 7.53E+09 2.33E+01 G  
 
CE-141   I  -5.6661E-01                                      3.25E+01             
                           145.44-5.666E-01 ?(  2.720E+00 1.43E+02 4.82E+01 G  
 
CE-144   I   2.7590E+00                                      2.85E+02             
                           133.54 2.759E+00 *(  1.216E+01 1.31E+02 1.11E+01 G  
 
PM-144   C   5.7070E-01                                      3.63E+02             
                           696.54 5.727E-01 &(  1.305E+00 9.33E+01 9.90E+01 G  
                           618.06 5.687E-01 ?(P 2.772E+00 1.44E+02 9.91E+01 G  
 
EU-152   F   1.5959E+00                                      4.94E+03             
                           121.78-3.616E-01 ?(  3.573E+00 2.90E+02 2.86E+01 G  
                           344.29 1.594E+00 ?(  6.988E+00 1.30E+02 2.65E+01 G  
                          1112.07 2.390E-01 % P 2.655E+01 3.16E+03 1.36E+01 G  
                           778.92-9.918E-01 +   9.991E+00 4.03E+02 1.29E+01 G  
                           964.11 5.430E+00 &(  1.200E+01 9.40E+01 1.46E+01 G  
                           244.69-5.738E+00 +   3.726E+01 1.94E+02 7.58E+00 G  
                          1408.00 2.847E+00 ?   6.769E+00 1.02E+02 2.10E+01 GA 
 
EU-154   I   1.5124E+00                                      3.14E+03             
                           123.10-5.016E-01  (  2.468E+00 1.46E+02 4.08E+01 G  
                          1274.54 0.000E+00 +   7.979E+00 1.00E+03 3.52E+01 G  
                           723.36-7.112E-08 %   1.158E+01 4.59E+09 2.02E+01 G  
                           873.23 4.354E+00 ?(  1.129E+01 7.70E+01 1.23E+01 G  
                          1004.77-5.027E+00 +   1.695E+01 9.96E+01 1.80E+01 G  
                           996.33 5.973E+00 ?(  1.766E+01 8.69E+01 1.06E+01 G  
 
EU-155   I  -9.1527E-02                                      1.81E+03             
                           105.31-9.153E-02 %(  6.906E+00 2.23E+03 2.12E+01 G  
                            86.54-1.291E+00 +   6.359E+00 1.47E+02 3.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:22:00 AMPage 12
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193297.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
HF-181   F   7.0940E-01                                      4.24E+01             
                           482.00 5.296E-01 &(  1.957E+00 1.09E+02 8.05E+01 G  
                           133.02-7.805E-01 +   3.439E+00 1.32E+02 4.33E+01 G  
                           345.83 1.457E+00 ?(  1.334E+01 2.68E+02 1.51E+01 G  
                           136.30 1.256E+00 &(  2.253E+01 5.29E+02 5.85E+00 G  
 
Ta-182   F  -1.1075E+00                                      1.14E+02             
                          1121.30-1.108E+00 ?(  1.023E+01 2.66E+02 3.49E+01 G  
                          1221.41-3.121E+00 +   1.008E+01 1.47E+02 2.70E+01 G  
                          1189.05 0.000E+00 &   1.470E+01 1.00E+03 1.62E+01 G  
 
Hg-203   F  -2.3445E-01                                      4.66E+01             
                           279.20-2.344E-01 ?(  1.836E+00 2.29E+02 8.15E+01 G  
 
TL-208   N   5.0658E+00                                      6.98E+02             
                           583.02 5.066E+00 *(  8.418E-01 1.23E+01 8.45E+01 G  
                           277.28-4.345E+00 - P 2.111E+01 7.62E+01 6.31E+00 G  
                           860.56 3.654E+00 - P 1.421E+01 1.63E+02 1.24E+01 G  
 
PM-146   C   5.4665E-01                                      2.02E+03             
                           453.88 5.467E-01 &(P 1.497E+00 1.07E+02 6.50E+01 G  
                           747.16-2.110E+00 + P 5.191E+00 5.08E+01 3.40E+01 G  
                           735.72-5.438E-01 +   7.198E+00 5.25E+02 2.25E+01 G  
 
Y-88     F   1.9199E-01                                      1.07E+02             
                          1836.06-3.639E-02 %(P 9.809E-01 2.17E+03 9.92E+01 G  
                           898.04 4.338E-01 ?(P 1.422E+00 1.28E+02 9.37E+01 G  
 
Cd-113m     -5.7824E+02                                      5.33E+03             
                           263.70-5.782E+02 %(  2.152E+04 1.07E+03 6.00E-03   K
 
Cd-109   F   2.3315E+00                                      4.53E+02             
                                                            Derived Ave Activity  
                            88.04 2.331E+00 }(  4.507E+01 5.73E+02 3.79E+00 G  
 
Cf-251   T  -2.0715E+00                                      3.28E+05             
                           176.60-2.072E+00 ?(  5.827E+00 1.05E+02 1.70E+01 G  
                           227.00 5.057E+00 ?   1.379E+01 1.00E+02 6.30E+00 GA 
 
Cf-249   T   3.8052E-01                                      1.28E+05             
                           387.95 3.103E-01 &(  2.770E+00 2.60E+02 6.60E+01 G  
                           333.44 6.795E-01 &(  6.304E+00 3.44E+02 1.55E+01 G  
 
Sn-126      -2.5130E+00                                      3.65E+07             
                            87.57 1.001E+00 }   4.459E+00 6.84E+01 3.75E+01 GA 
                            64.28-2.513E+00 ?(  1.544E+01 1.82E+02 9.70E+00 G  
                            86.94-4.378E+00 }   2.066E+01 1.41E+02 9.04E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:22:00 AMPage 13
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193297.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-210   N   1.6339E+01                                      8.14E+03             
                            46.54 1.634E+01 *(P 3.141E+01 6.87E+01 4.25E+00 G  
 
PB-212   N   1.5184E+01                                      6.98E+02             
                           238.63 1.518E+01  (P 1.831E+00 6.91E+00 4.33E+01 G  
                           300.03 8.915E+00 - P 7.197E+01 2.39E+02 3.28E+00 GA 
 
PB-214   N   1.2458E+01                                      5.84E+05             
                           351.93 1.209E+01  (P 2.847E+00 1.19E+01 3.76E+01 G  
                           295.09 1.318E+01  (P 4.762E+00 1.68E+01 1.93E+01 G  
                           242.00 2.038E+01 + P 1.136E+01 2.01E+01 7.43E+00 GA 
 
BI-207   C   6.9201E-02                                      1.18E+04             
                          1063.66 6.920E-02 %(P 1.983E+00 1.14E+03 7.45E+01 G  
                           569.70 0.000E+00 -   1.361E+00 1.00E+03 9.77E+01 G  
 
BI-212   N   1.9232E+01                                      6.98E+02             
                           727.17 1.923E+01  (P 8.686E+00 2.43E+01 7.55E+00 G  
                           785.42 4.977E+01 + P 1.163E+02 9.87E+01 1.28E+00 GA 
 
U-235    N   3.6556E+00                                      2.57E+11             
                           143.79 4.185E+00  (  4.957E+00 4.36E+01 1.10E+01 G  
                           205.33 3.848E-01 % P 2.093E+01 1.96E+03 5.01E+00 G  
                           163.38 2.514E+00 ?(P 2.218E+01 2.59E+02 5.08E+00 G  
                           185.72 2.163E+00     1.160E+00 2.24E+01 5.40E+01 GA 
 
BI-214   N   1.5408E+01                                      5.84E+05             
                           609.31 1.466E+01  (P 3.232E+00 1.21E+01 4.61E+01 G  
                          1120.29 1.768E+01  (P 1.212E+01 2.57E+01 1.51E+01 G  
                          1764.49 2.302E+01 & P 9.193E+00 2.12E+01 1.54E+01 G  
 
BI-210M  T   7.5485E-01                                      1.10E+09             
                           265.83 7.549E-01 ?(  2.090E+00 1.07E+02 5.00E+01 G  
                           304.90 0.000E+00 -   8.688E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   1.3712E+01                                      2.10E+03             
                           911.07 1.112E+01 ?(P 4.393E+00 2.12E+01 2.90E+01 G  
                           968.97 1.802E+01  (  9.963E+00 2.15E+01 1.75E+01 G  
                           338.32 3.235E+00 - P 1.379E+01 1.26E+02 1.20E+01 G  
                            93.35 5.952E+00 -   2.812E+01 1.41E+02 5.56E+00 XA 
 
TH-227   N   2.8423E+00                                      7.95E+03             
                           256.24 1.089E+00 &(  1.353E+01 4.66E+02 7.00E+00 G  
                           235.97-3.207E+00 +   2.213E+01 2.06E+02 1.23E+01 G  
                            50.14 4.377E+00 ?(P 1.721E+01 1.37E+02 8.00E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:22:00 AMPage 14
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193297.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-229   N   7.1266E+00                                      2.68E+06             
                           193.51 7.127E+00 &(  1.992E+01 1.03E+02 4.40E+00 G  
                           210.85-4.580E+00 -   3.272E+01 2.60E+02 2.99E+00 G  
 
TH-234   N   1.3418E+01                                      1.63E+12             
                            92.59 1.187E+01  (P 1.487E+01 3.93E+01 5.58E+00 G  
                            63.29 1.568E+01  (P 2.507E+01 4.95E+01 3.81E+00 G  
 
PA-233   C  -1.2361E+00                                      7.82E+08             
                           312.01-1.236E+00 ?(P 7.244E+00 1.62E+02 3.60E+01 G  
                           300.18 0.000E+00 +   3.873E+01 1.00E+03 6.20E+00 G  
 
PA-234   N   6.4890E-01                                      1.63E+12             
                           131.29-1.865E+00 ?(  8.008E+00 1.28E+02 1.80E+01 G  
                           946.02 3.194E+00 ?(  9.552E+00 1.22E+02 1.34E+01 G  
                           569.47 2.007E+00 ?(  1.528E+01 2.14E+02 8.20E+00 G  
                           883.24 0.000E+00 &   2.190E+01 1.00E+03 9.60E+00 G  
                           880.53 2.371E+00 &   3.397E+01 4.00E+02 6.00E+00 GA 
 
PA-234M  N   9.6403E+01                                      1.63E+12             
                          1001.00 7.228E+01 ?(P 2.621E+02 1.06E+02 8.37E-01 G  
                           766.41 1.651E+02 ?(  7.214E+02 1.27E+02 2.94E-01 G  
 
AM-241   T   2.3875E-01                                      1.58E+05             
                            59.54 2.387E-01 ?(P 3.911E+00 5.67E+02 3.59E+01 G  
 
Ir-192   F   6.2625E-02                                      7.40E+01             
                           316.49-3.478E-01 ?(  1.498E+00 1.26E+02 8.70E+01 G  
                           468.06 7.530E-01 ?(  2.779E+00 1.08E+02 5.18E+01 G  
                           308.44 0.000E+00 &   7.736E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F   6.0722E-01                                      1.30E+01             
                           818.50 1.784E-01 ?(  1.134E+00 2.51E+02 1.00E+02 G  
                          1048.07 9.776E-01 ?(  2.450E+00 7.48E+01 8.00E+01 G  
                           340.57 8.899E-01 ?(  3.731E+00 1.24E+02 4.69E+01 G  
 
Np-239   T   1.1923E+00                                      2.36E+00             
                           103.70 1.217E+00 ?   4.714E+00 1.16E+02 2.40E+01 X  
                           106.13 1.192E+00 ?(  6.088E+00 1.52E+02 2.27E+01 G  
                            99.50 1.562E+00 &   5.711E+00 1.09E+02 1.50E+01 X  
 
Nd-147      -7.1661E-01                                      1.11E+01             
                           531.00-7.166E-01 ?(  1.042E+01 5.58E+02 1.30E+01 G  
                            91.10 0.000E+00 +   5.989E+00 1.00E+03 2.83E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:22:00 AMPage 15
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193297.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Kr-85    I   7.3792E+01                                      3.92E+03             
                           513.98 7.379E+01 &(  5.667E+02 2.25E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       102.        13.     0.007   137.18   4.377E+00  P
 AM-241      59.54       173.         4.     0.002   567.16   2.387E-01  P
 BA-133      80.99       187.        -5.    -0.003   410.98  -2.472E-01  P
 EU-155      86.54       642.       -25.    -0.014   147.49  -1.291E+00   
 Gd-153      97.50       126.         2.     0.001   894.28   9.222E-02   
 Np-239      99.50       128.        15.     0.008   108.59   1.562E+00   
 Gd-153     103.20       268.        -7.    -0.004   318.05  -5.175E-01   
 Np-239     103.70       231.        19.     0.011   115.53   1.217E+00   
 Np-239     106.13       351.        18.     0.010   152.18   1.192E+00   
 EU-152     121.78       184.        -7.    -0.004   290.09  -3.616E-01   
 EU-154     123.10       178.       -13.    -0.007   145.73  -5.016E-01   
 PA-234     131.29       359.       -21.    -0.012   128.30  -1.865E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:22:00 AMPage 16
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193297.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 HF-181     133.02       381.       -21.    -0.012   131.66  -7.805E-01   
 CE-144     133.54       309.        19.     0.011   131.46   2.759E+00   
 HF-181     136.30       290.         5.     0.003   528.60   1.256E+00   
 CO-57      136.47       326.       -20.    -0.011   126.89  -3.076E+00   
 Tc-99m     140.51       314.       -19.    -0.011   131.51  -3.637E-01   
 CE-141     145.44       268.       -16.    -0.009   142.82  -5.666E-01   
 Ba-140     162.66       152.        16.     0.009   113.79   4.504E+00   
 CE-139     165.85       168.        -6.    -0.003   308.22  -1.332E-01   
 Cf-251     176.60       117.       -19.    -0.010   104.50  -2.072E+00   
 TH-229     193.51        77.        16.     0.009   103.24   7.127E+00   
 TH-229     210.85        83.        -6.    -0.004   259.55  -4.580E+00   
 Cf-251     227.00        57.        14.     0.008   100.31   5.057E+00   
 TH-227     235.97       578.       -17.    -0.009   205.98  -3.207E+00   
 EU-152     244.69       586.       -18.    -0.010   193.89  -5.738E+00   
 TH-227     256.24        55.         3.     0.002   466.07   1.089E+00   
 BI-210M    265.83        64.        14.     0.008   106.90   7.549E-01   
 Hg-203     279.20       125.        -7.    -0.004   229.02  -2.344E-01   
 I-131      284.30        62.       -12.    -0.007   123.10  -5.563E+00   
 TL-210     296.00       310.       -14.    -0.008   181.95  -5.015E-01   
 PA-233     312.01       328.       -15.    -0.008   162.32  -1.236E+00  P
 Ir-192     316.49        75.       -10.    -0.006   126.49  -3.478E-01   
 CR-51      320.08       127.       -16.    -0.009   150.33  -4.939E+00  P
 Cf-249     333.44        37.         3.     0.002   344.24   6.795E-01   
 Cs-136     340.57       123.        13.     0.007   124.04   8.899E-01   
 EU-152     344.29       136.        13.     0.007   129.72   1.594E+00   
 HF-181     345.83       160.         7.     0.004   268.40   1.457E+00   
 BA-133     356.00       285.       -17.    -0.009   142.85  -9.130E-01   
 I-131      364.48        44.         4.     0.002   314.25   1.667E-01   
 BA-133     383.84        95.        12.     0.007   116.02   4.875E+00  P
 Cf-249     387.95       107.         6.     0.003   259.89   3.103E-01   
 SN-113     391.69        62.         9.     0.005   131.90   4.939E-01   
 SB-125     427.88        80.       -18.    -0.010   100.02  -2.368E+00   
 AG-108M    433.94        40.       -10.    -0.006   141.37  -4.382E-01  P
 PM-146     453.88        20.         9.     0.005   106.94   5.467E-01  P
 SB-125     463.37        37.         9.     0.005    96.00   3.766E+00  P
 Ir-192     468.06        46.         9.     0.005   108.26   7.530E-01   
 BE-7       477.59        51.        10.     0.006   100.95   4.250E+00  P
 HF-181     482.00        53.        10.     0.006   108.57   5.296E-01   
 La-140     487.02        45.       -11.    -0.006   100.03  -1.015E+00  P
 RU-103     497.05        21.         2.     0.001   361.06   1.203E-01  P
 RH-106     511.86        33.        93.     0.051    13.62   2.093E+01   
 Kr-85      513.98       120.         7.     0.004   224.52   7.379E+01   
 Nd-147     531.00        32.        -2.    -0.001   558.27  -7.166E-01   
 Ba-140     537.26        36.        -9.    -0.005   134.72  -1.736E+00   
 CS-134     563.24        24.         2.     0.001   484.77   1.172E+00   
 CS-134     569.32        20.         7.     0.004    97.94   2.247E+00   
 PA-234     569.47        24.         3.     0.002   213.54   2.007E+00   
 SB-125     600.50       252.        -9.    -0.005    97.94  -2.662E+00  P
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:22:00 AMPage 17
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193297.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PM-144     618.06       112.        11.     0.006   143.54   5.687E-01  P
 RH-106     621.92        59.       -12.    -0.007    93.27  -6.557E+00   
 SB-125     635.89         5.        15.     0.008    32.86   7.261E+00   
 AG-110M    657.76        28.         8.     0.004   105.41   4.414E-01   
 CS-137     661.66        60.       -14.    -0.008   112.69  -9.107E-01  P
 PM-144     696.54        17.        10.     0.005    93.30   5.727E-01   
 NB-94      702.63        13.         8.     0.005    95.80   4.977E-01  P
 SB-124     722.79        82.       -14.    -0.008    95.63  -7.770E+00   
 AG-108M    722.94        68.        -8.    -0.004   151.77  -5.242E-01   
 ZR-95      724.20        63.        -7.    -0.004   116.45  -9.350E-01  P
 PM-146     735.72        26.        -2.    -0.001   525.20  -5.438E-01   
 PM-146     747.16        31.       -12.    -0.006    50.79  -2.110E+00  P
 ZR-95      756.73        30.        -9.    -0.005   124.82  -1.073E+00   
 AG-110M    763.94        48.       -15.    -0.008    69.65  -4.289E+00   
 NB-95      765.79        55.         6.     0.004   166.57   4.101E-01   
 PA-234M    766.41        44.         8.     0.004   127.13   1.651E+02   
 EU-152     778.92        14.        -2.    -0.001   403.11  -9.918E-01   
 CS-134     795.87        35.         8.     0.005   106.91   6.305E-01  P
 CS-134     801.95        53.        -8.    -0.005   131.03  -6.180E+00   
 CO-58      810.78        39.        -2.    -0.001   449.74  -1.316E-01  P
 Cs-136     818.50         9.         3.     0.001   250.62   1.784E-01   
 MN-54      834.85        28.        -3.    -0.002   269.13  -2.253E-01  P
 Co-56      846.77        19.        -5.    -0.003   176.88  -3.492E-01  P
 NB-94      871.10        29.         1.     0.000   923.04   5.880E-02   
 EU-154     873.23        13.         8.     0.004    76.97   4.354E+00   
 PA-234     880.53        31.         2.     0.001   400.00   2.371E+00   
 Sc-46      889.28        44.        -9.    -0.005   109.43  -6.455E-01   
 Y-88       898.04        11.         6.     0.003   128.24   4.338E-01  P
 PA-234     946.02         9.         6.     0.003   121.84   3.194E+00   
 EU-152     964.11        19.        10.     0.006    93.99   5.430E+00   
 EU-154     996.33        20.         8.     0.004    86.94   5.973E+00   
 PA-234M   1001.00        29.         8.     0.004   105.75   7.228E+01  P
 EU-154    1004.77        59.       -11.    -0.006    99.63  -5.027E+00   
 Co-56     1037.84        15.         5.     0.003   179.69   2.834E+00  P
 Cs-136    1048.07        20.        10.     0.005    74.80   9.776E-01   
 RH-106    1050.36        22.         6.     0.004   110.41   3.436E+01   
 Ga-68     1077.40        15.        -4.    -0.002   218.66  -1.191E+01   
 FE-59     1099.25        30.        -2.    -0.001   606.22  -3.033E-01   
 ZN-65     1115.55        55.         7.     0.004   162.48   1.143E+00   
 Ta-182    1121.30        67.        -4.    -0.002   266.05  -1.108E+00   
 CO-60     1173.24        30.        -4.    -0.002   178.97  -4.015E-01  P
 Ta-182    1221.41        32.        -9.    -0.005   146.71  -3.121E+00   
 NA-22     1274.53        21.       -10.    -0.006    70.45  -1.003E+00   
 FE-59     1291.60        16.        -3.    -0.002   308.52  -6.815E-01   
 TL-210    1313.00        21.        -5.    -0.003   201.56  -2.527E+00   
 CO-60     1332.50        38.       -18.    -0.010    44.96  -1.800E+00  P
 AG-110M   1384.30         5.         7.     0.004    88.59   2.825E+00   
 EU-152    1408.00         5.         6.     0.003   101.72   2.847E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:22:00 AMPage 18
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193297.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 La-140    1596.21         6.         1.     0.001   498.31   1.412E-01  P
 SB-124    1690.98         6.        -4.    -0.002   160.96  -9.450E-01   
 Co-56     1771.35        42.        -7.    -0.004   129.30  -6.083E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    4.2505E+00    4.2505E+00    1.010E+02%                1.46E+01
 NA-22  #A   -1.0034E+00   -1.0034E+00    7.045E+01%                2.35E+00
 K-40         2.7157E+02    2.7157E+02    6.197E+00%                1.08E+01
 Sc-46  #A   -6.4551E-01   -6.4551E-01    1.094E+02%                2.41E+00
 CR-51  #A   -4.9391E+00   -4.9391E+00    1.503E+02%                1.70E+01
 MN-54  #A   -2.2530E-01   -2.2530E-01    2.691E+02%                1.87E+00
 FE-59  #A   -3.0331E-01   -3.0331E-01    6.062E+02%                4.28E+00
 Co-56  #A    4.5093E-02    4.5093E-02    1.261E+02%                1.59E+00
 CO-57  #A    0.0000E+00    0.0000E+00    1.000E+03%                1.21E+00
 CO-58  #A   -1.3155E-01   -1.3155E-01    4.497E+02%                2.12E+00
 CO-60  #A   -1.7999E+00   -1.7999E+00    4.496E+01%                3.17E+00
 ZN-65  #A    1.1430E+00    1.1430E+00    1.625E+02%                6.41E+00
 NB-94  #A    4.9765E-01    4.9765E-01    9.580E+01%                1.18E+00
 ZR-95  #A   -1.0735E+00   -1.0735E+00    1.248E+02%                3.26E+00
 NB-95  #A    4.1006E-01    4.1006E-01    1.666E+02%                2.36E+00
 RU-103 #A    1.2034E-01    1.2034E-01    3.611E+02%                1.16E+00
 RH-106 #A   -1.0011E+00   -1.0011E+00    7.227E+01%                2.06E+01
 AG-108M#A   -4.3824E-01   -4.3824E-01    1.414E+02%                1.40E+00
 AG-110M#A    5.7618E-01    5.7619E-01    8.859E+01%                2.90E+00
 SN-113 #A    4.9394E-01    4.9394E-01    1.319E+02%                2.23E+00
 SB-124 #A    0.0000E+00    0.0000E+00    1.000E+03%                3.97E+00
 SB-125 #A    1.0018E+00    1.0018E+00    3.286E+01%                5.83E+00
 I-131  #A    1.6668E-01    1.6668E-01    3.142E+02%                1.40E+00
 Gd-153 #A    9.2216E-02    9.2216E-02    8.943E+02%                2.85E+00
 Ga-68  #A   -1.1864E+01   -1.1914E+01    2.187E+02%                6.18E+01
 Tc-99m #A   -3.6343E-01   -3.6372E-01    1.315E+02%                1.60E+00
 BA-133 #A   -9.1299E-01   -9.1299E-01    1.428E+02%                4.38E+00
 CS-134 #A    8.9942E-01    8.9943E-01    9.794E+01%                2.31E+00
 CS-137 #A   -9.1070E-01   -9.1070E-01    1.127E+02%                2.55E+00
 CE-139 #A   -1.3316E-01   -1.3316E-01    3.082E+02%                1.40E+00
 Ba-140 #A   -4.6776E-01   -4.6776E-01    8.817E+01%                5.91E+00
 La-140 #A    1.4118E-01    1.4118E-01    4.983E+02%                1.72E+00
 CE-141 #A   -5.6660E-01   -5.6661E-01    1.428E+02%                2.72E+00
 CE-144 #A    2.7590E+00    2.7590E+00    1.315E+02%                1.22E+01
 PM-144 #A    5.7070E-01    5.7070E-01    8.560E+01%                1.31E+00
 EU-152 #A    1.5959E+00    1.5959E+00    9.399E+01%                3.57E+00
 EU-154 #A    1.5124E+00    1.5124E+00    6.211E+01%                2.47E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:22:00 AMPage 19
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193297.An1             
                                                                                 
 EU-155 #A   -9.1527E-02   -9.1527E-02    2.227E+03%                6.91E+00
 HF-181 #A    7.0939E-01    7.0940E-01    1.086E+02%                1.96E+00
 Ta-182 #A   -1.1075E+00   -1.1075E+00    2.660E+02%                1.02E+01
 Hg-203 #A   -2.3445E-01   -2.3445E-01    2.290E+02%                1.84E+00
 TL-208 #     5.0658E+00    5.0658E+00    1.228E+01%                8.42E-01
 PM-146 #A    5.4665E-01    5.4665E-01    1.069E+02%                1.50E+00
 Y-88   #A    1.9199E-01    1.9199E-01    1.282E+02%                9.81E-01
 Cd-113m#B   -5.7824E+02   -5.7824E+02    1.071E+03%                2.15E+04
 Cd-109 #A    2.3315E+00    2.3315E+00    5.733E+02%                4.51E+01
 Cf-251 #A   -2.0715E+00   -2.0715E+00    1.045E+02%                5.83E+00
 Cf-249 #A    3.8052E-01    3.8052E-01    2.157E+02%                2.77E+00
 Sn-126 #A   -2.5130E+00   -2.5130E+00    1.819E+02%                1.54E+01
 PB-210 #A    1.6339E+01    1.6339E+01    6.870E+01%                3.14E+01
 PB-212       1.5184E+01    1.5184E+01    6.914E+00%                1.83E+00
 PB-214       1.2458E+01    1.2458E+01    1.030E+01%                2.85E+00
 BI-207 #A    6.9201E-02    6.9201E-02    1.141E+03%                1.98E+00
 BI-212       1.9232E+01    1.9232E+01    2.429E+01%                8.69E+00
 U-235   A    3.6556E+00    3.6556E+00    4.361E+01%                4.96E+00
 BI-214       1.5408E+01    1.5408E+01    1.212E+01%                3.23E+00
 BI-210M#A    7.5485E-01    7.5485E-01    1.069E+02%                2.09E+00
 AC-228       1.3712E+01    1.3712E+01    1.511E+01%                4.39E+00
 TH-227 #A    2.8423E+00    2.8423E+00    1.372E+02%                1.35E+01
 TH-229 #A    7.1266E+00    7.1266E+00    1.032E+02%                1.99E+01
 TH-234  A    1.3418E+01    1.3418E+01    3.162E+01%                1.49E+01
 PA-231 #A    0.0000E+00    0.0000E+00    7.071E+02%                8.40E+01
 PA-233 #A   -1.2361E+00   -1.2361E+00    1.623E+02%                7.24E+00
 PA-234 #A    6.4890E-01    6.4890E-01    9.244E+01%                8.01E+00
 PA-234M#A    9.6403E+01    9.6403E+01    8.268E+01%                2.62E+02
 AM-241 #A    2.3875E-01    2.3875E-01    5.672E+02%                3.91E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.61E+01
 Ir-192 #A    6.2625E-02    6.2625E-02    8.325E+01%                1.50E+00
 Cs-136 #A    6.0721E-01    6.0722E-01    7.480E+01%                1.13E+00
 Np-239 #A    1.1922E+00    1.1923E+00    1.522E+02%                6.09E+00
 Nd-147 #A   -7.1659E-01   -7.1661E-01    5.583E+02%                1.04E+01
 TL-210 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.21E+00
 Kr-85  #A    7.3792E+01    7.3792E+01    2.245E+02%                5.67E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.8 keV)     3.860E+02  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.8 keV) 3.8604361E+02  Bq/Sample     
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:22:00 AMPage 20
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193297.An1             
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Test America St. Louis                    Spectrum ID: 8_Gamma_20192160 
-----------------------------------------------------------------------------                      
   Sample Description: 452318_Gamma_160-36453-B-19-B 
             Detector: Detector # 8       
             Batch ID: 452318                 
    Work Order Number: Gamma   
           Lot Number: 160-36453-B-19-B
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2019 06:52       Live Time: 1800   sec
     Acquisition Time: 12/18/2019 06:52:20    Real Time: 1842   sec
        Analysis Time: 12/18/2019 07:23       Dead Time: 2.29   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 8_Soil_TunaCan.Clb
  Efficiency Cal Desc: 8_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 10:35
      Energy Cal Date: 2/28/2012 10:34                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 8_2019-12-07_1517.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       4.377E+00          105.0     4.595E+00    4.601E+00    1.551E+01
NA-22     -3.204E-01          154.1     4.938E-01    4.941E-01    1.756E+00
K-40       2.488E+02            5.9     1.472E+01    1.946E+01    1.050E+01
Sc-46      5.908E-01           65.3     3.861E-01    3.872E-01    1.786E+00
CR-51     -2.718E-02        17026.5     4.628E+00    4.628E+00    1.594E+01
MN-54     -8.488E-01           81.0     6.875E-01    6.888E-01    1.841E+00
FE-59      3.083E-01          291.6     8.992E-01    8.994E-01    2.225E+00
Co-56      1.149E+00           39.3     4.519E-01    4.558E-01    1.549E+00
CO-57     -4.477E-01           87.8     3.931E-01    3.938E-01    1.308E+00
CO-58      4.183E-01           91.0     3.805E-01    3.811E-01    1.299E+00
CO-60     -1.080E+00           83.1     8.975E-01    8.992E-01    2.124E+00
ZN-65      0.000E+00         1.#INF     2.822E-01    2.822E-01    6.263E+00
NB-94      1.665E-01           66.9     1.114E-01    1.118E-01    1.539E+00
ZR-95      1.906E-01          515.4     9.825E-01    9.826E-01    2.409E+00
NB-95      0.000E+00         1.#INF     7.356E-02    7.356E-02    2.125E+00
RU-103     1.864E-01          245.3     4.574E-01    4.575E-01    1.134E+00
RH-106     3.004E+00          145.8     4.378E+00    4.381E+00    1.084E+01
AG-108M    3.856E-01           95.9     3.697E-01    3.702E-01    9.516E-01
AG-110M   -8.357E-01           83.4     6.968E-01    6.981E-01    2.963E+00
SN-113    -7.019E-02         1132.4     7.948E-01    7.948E-01    2.739E+00
SB-124     4.343E-01           79.9     3.470E-01    3.477E-01    3.749E+00
SB-125     1.731E+00           69.8     1.208E+00    1.212E+00    3.945E+00
I-131      3.184E-01          221.8     7.062E-01    7.064E-01    1.164E+00
Gd-153     6.276E-01          355.5     2.231E+00    2.232E+00    7.453E+00
Ga-68     -1.473E+01          204.8     3.017E+01    3.018E+01    6.931E+01
Tc-99m     1.500E-02         2864.4     4.296E-01    4.296E-01    1.459E+00
BA-133    -8.439E-01          142.6     1.203E+00    1.204E+00    4.034E+00
CS-134    -2.470E-01           70.3     1.737E-01    1.742E-01    2.480E+00
CS-137     2.497E-01          228.1     5.694E-01    5.696E-01    1.976E+00
CE-139     0.000E+00         1.#INF     2.613E-01    2.613E-01    1.654E+00
Ba-140    -1.501E+00           75.1     1.127E+00    1.130E+00    6.960E+00
La-140     9.422E-01           77.4     7.289E-01    7.306E-01    1.409E+00
CE-141     5.194E-01          127.1     6.603E-01    6.608E-01    2.217E+00
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CE-144     1.776E-07   2614362516.4     4.643E+00    4.643E+00    1.564E+01
PM-144     2.422E-01          228.9     5.544E-01    5.546E-01    1.326E+00
EU-152     1.144E+00           50.2     5.741E-01    5.772E-01    4.388E+00
EU-154     1.291E+00           69.4     8.957E-01    8.983E-01    2.729E+00
EU-155    -2.279E-02        13841.4     3.154E+00    3.154E+00    1.048E+01
HF-181    -4.296E-01          151.7     6.515E-01    6.519E-01    2.218E+00
Ta-182     3.526E+00           42.7     1.506E+00    1.517E+00    6.239E+00
Hg-203    -5.064E-01          100.2     5.073E-01    5.081E-01    1.701E+00
TL-208     7.168E+00           10.2     7.292E-01    8.186E-01    1.012E+00
PM-146    -3.632E-01          213.6     7.761E-01    7.763E-01    1.884E+00
Y-88      -1.476E-02         5125.9     7.567E-01    7.567E-01    8.180E-01
Cd-113m   -5.107E+03          120.8     6.169E+03    6.177E+03    2.081E+04
Cd-109     0.000E+00         1.#INF     1.871E+01    1.871E+01    6.264E+01
Cf-251    -2.583E+00           94.6     2.443E+00    2.454E+00    6.216E+00
Cf-249    -1.306E-01           94.3     1.232E-01    1.234E-01    2.379E+00
Sn-126     3.641E-01         1665.3     6.063E+00    6.063E+00    2.045E+01
PB-210     2.665E+01           53.9     1.437E+01    1.446E+01    4.707E+01
PB-212     1.642E+01            6.7     1.103E+00    1.531E+00    2.325E+00
PB-214     1.672E+01            6.7     1.129E+00    1.424E+00    2.113E+00
BI-207    -6.108E-01          135.5     8.275E-01    8.281E-01    2.809E+00
BI-212    -5.048E+00          171.6     8.660E+00    8.664E+00    2.968E+01
U-235      1.677E+00          180.9     3.034E+00    3.036E+00    9.956E+00
BI-214     1.584E+01           10.3     1.633E+00    1.829E+00    2.572E+00
BI-210M    8.297E-01           88.2     7.319E-01    7.335E-01    2.324E+00
AC-228     1.986E+01            9.9     1.963E+00    2.209E+00    4.733E+00
TH-227    -5.961E-02        18249.5     1.088E+01    1.088E+01    1.451E+01
TH-229     9.410E+00           76.6     7.205E+00    7.244E+00    2.082E+01
TH-234    -8.848E+00          139.1     1.230E+01    1.231E+01    4.145E+01
PA-231     1.890E+00         1448.9     2.739E+01    2.739E+01    9.244E+01
PA-233     1.014E+00          114.3     1.159E+00    1.160E+00    3.906E+00
PA-234     1.460E+00           94.3     1.377E+00    1.379E+00    9.794E+00
PA-234M    4.756E+01           81.4     3.874E+01    3.881E+01    2.671E+02
AM-241    -2.258E+00           53.6     1.210E+00    1.215E+00    4.605E+00
Np-237     1.658E+00          328.2     5.441E+00    5.442E+00    1.816E+01
Ir-192    -1.435E-01          100.1     1.436E-01    1.439E-01    1.919E+00
Cs-136     5.574E-01          104.5     5.827E-01    5.835E-01    1.661E+00
Np-239     1.747E+00          163.1     2.850E+00    2.852E+00    9.492E+00
Nd-147    -8.845E-01          428.8     3.793E+00    3.793E+00    9.380E+00
TL-210    -1.973E-01          344.0     6.786E-01    6.787E-01    2.357E+00
Kr-85      9.159E+01          109.5     1.003E+02    1.004E+02    3.406E+02
-----------------------------------------------------------------------------
Total      5.331E+02

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:23:18 AMPage  1
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192160.An1             
                                                                                 
 Sample description                                             
      452318_Gamma_160-36453-B-19-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det8\8_Gamma_20192160.An1

 Acquisition information
        Start time:                 12/18/2019 6:52:20 AM
        Live time:               1800
        Real time:               1842
        Dead time:                  2.29 %
        Detector ID:                    8

 Detector system                                                
      Ge 8 SN/174                                                     
                                                                      

 Calibration
        Filename:                   8_Soil_TunaCan.Clb
      8_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:34:41 AM
             Zero offset:           0.052 keV
             Gain:                  0.250 keV/channel
             Quadratic:             5.282E-10 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 10:35:20 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.39 %
             Log(Eff):             -1.098764E-01 + (-4.958544E-01*Log(E) ) + 
                                    ( -2.572270E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.71 %
             Log(Eff):             -2.525301E+01 + ( 9.398253E+00*Log(E) ) + 
                                    ( -1.000034E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.55keV )
        Stop channel:            8000 (  1999.97keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:23:18 AMPage  2
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192160.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2019 6:52:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       8_2019-12-07_1517.PBC
                                                 12/7/2019 3:17:53 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   30 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1032

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    45.99       41.  53.92   1.01  2.005E-02    46.54   4.250    PBC<MDA PB210 
    63.29       -3. 954.86   1.03  3.093E-02    63.29   3.810    PBC<MDA TH234 
    75.11      164.  15.48   1.03  3.627E-02
    77.07      260.  10.74   1.04  3.697E-02
    86.46       15. 328.24   1.04  3.959E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  7.071E-01 EU155 
                                                86.94   9.040  2.396E+00 Sn126 
    87.54       10. 228.52   1.04  3.982E-02    87.57  37.500    PBC<MDA Sn126 
    92.54      -36. 139.07   1.05  4.072E-02    92.59   5.584    PBC<MDA TH234 
    93.30       30. 162.98   1.05  4.083E-02    93.35   5.561    PBC<MDA AC228 
    97.50       14. 355.51   1.05  4.133E-02    97.50  30.000    PBC<MDA Gd153 
   106.13       30. 163.12   1.06  4.187E-02   106.13  22.700    PBC<MDA Np239 
   123.74       27.  91.77   1.07  4.138E-02   123.10  40.790    PBC<MDA EU154 
   143.79        4. 599.37   1.09  3.899E-02   143.79  10.960    PBC<MDA U235  
   145.44       17. 127.12   1.09  3.874E-02   145.44  48.200    PBC<MDA CE141 
   162.56       14. 180.91   1.10  3.580E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080    PBC<MDA U235  
   162.66       21. 118.84   1.10  3.593E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080    PBC<MDA U235  
   169.61       44.  36.33   0.54  3.568E-02
   185.58       94.  26.37   0.79  3.329E-02   185.72  54.000  2.899E+00 U235  
   193.51       15. 140.62   1.13  3.226E-02   193.51   4.400    PBC<MDA TH229 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:23:18 AMPage  3
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192160.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   209.80        7. 136.28   0.11  3.032E-02   210.85   2.990  4.306E+00 TH229 
   227.00       16. 122.47   1.15  2.853E-02   227.00   6.300    PBC<MDA Cf251 
   238.67      370.   7.25   1.25  2.744E-02   238.63  43.300  1.728E+01 PB212 
   242.00       67.  21.08   1.16  2.714E-02   242.00   7.430  1.851E+01 PB214 
   244.69       18. 196.07   1.16  2.691E-02   244.69   7.580    PBC<MDA EU152 
   265.45       18.  88.20   1.18  2.523E-02   265.83  50.000    PBC<MDA BI210M
   277.14       40.  37.83   1.08  2.440E-02   277.28   6.310  1.443E+01 TL208 
   295.32      146.  10.75   1.20  2.324E-02   295.09  19.300  1.805E+01 PB214 
   300.26       22.  45.37   1.20  2.294E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  2.190E+01 PA231 
                                               300.18   6.200  8.690E+00 PA233 
   305.12       10. 311.66   1.21  2.265E-02   304.85   4.290    PBC<MDA Ba140 
                                               304.90  28.000  9.056E-01 BI210M
   312.01       15. 114.28   1.21  2.224E-02   312.01  36.000    PBC<MDA PA233 
   328.76       14. 174.05   1.23  2.133E-02   328.76  20.300    PBC<MDA La140 
   333.44       15. 171.47   1.23  2.110E-02   333.44  15.510    PBC<MDA Cf249 
   338.25      114.  15.49   2.85  2.085E-02   338.32  12.010  2.529E+01 AC228 
   340.57       15. 174.65   1.23  2.074E-02   340.57  46.900    PBC<MDA Cs136 
   344.29        9. 308.19   1.24  2.057E-02   344.29  26.500    PBC<MDA EU152 
   351.90      219.   8.17   1.32  2.021E-02   351.93  37.600  1.604E+01 PB214 
   364.48        6. 221.79   1.25  1.965E-02   364.48  81.700    PBC<MDA I131  
   383.84       13. 103.66   1.27  1.885E-02   383.84   8.940    PBC<MDA BA133 
   433.94       10. 108.78   1.30  1.708E-02   433.94  90.480    PBC<MDA AG108M
   463.37       14.  80.04   1.32  1.620E-02   463.37  10.470    PBC<MDA SB125 
   468.06        8. 169.21   1.33  1.606E-02   468.06  51.750    PBC<MDA Ir192 
   477.60       13. 104.99   1.33  1.580E-02   477.60  10.520    PBC<MDA BE7   
   497.05        5. 245.31   1.35  1.530E-02   497.05  90.900    PBC<MDA RU103 
   511.86       26.  53.60   2.61  1.494E-02   511.86  20.000    PBC<MDA RH106 
   514.02       11. 109.48   1.36  1.489E-02   513.98   0.430    PBC<MDA Kr85  
   563.24        2. 519.22   1.39  1.381E-02   563.24   8.350    PBC<MDA CS134 
   569.47        4. 305.73   1.40  1.369E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.733E+00 PA234 
                                               569.70  97.740  1.454E-01 BI207 
   569.70        8. 116.17   1.40  1.368E-02   569.32  15.380  2.243E+00 CS134 
                                               569.47   8.200  4.208E+00 PA234 
                                               569.70  97.740  3.531E-01 BI207 
   583.27      149.  10.17   1.09  1.342E-02   583.02  84.500  7.306E+00 TL208 
   600.50       12. 213.14   1.42  1.310E-02   600.50  17.860    PBC<MDA SB125 
   609.37      172.  10.31   1.72  1.294E-02   609.31  46.090  1.606E+01 BI214 
   621.92        7. 145.75   1.43  1.273E-02   621.92   9.930    PBC<MDA RH106 
   635.89       12.  72.14   1.44  1.250E-02   635.89  11.310    PBC<MDA SB125 
   636.97        3. 388.11   1.44  1.248E-02   636.97   7.170    PBC<MDA I131  
   657.76       11.  81.35   1.45  1.215E-02   657.76  94.640    PBC<MDA AG110M
   661.66        5. 228.07   1.46  1.209E-02   661.66  85.210    PBC<MDA CS137 
   696.54        5. 228.91   1.48  1.158E-02   696.54  99.000    PBC<MDA PM144 
   722.79       14.  79.90   1.50  1.123E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  7.501E-01 AG108M
                                               723.36  20.220  3.371E+00 EU154 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:23:18 AMPage  4
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192160.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   722.94        8. 157.89   1.50  1.123E-02   722.79  10.810  3.458E+00 SB124 
                                               722.94  90.840  4.116E-01 AG108M
                                               723.36  20.220  1.850E+00 EU154 
   756.73        2. 515.42   1.52  1.081E-02   756.73  54.460    PBC<MDA ZR95  
   766.41       13.  81.45   1.53  1.070E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  2.295E+02 PA234M
   778.92       11.  50.17   1.53  1.055E-02   778.92  12.940    PBC<MDA EU152 
   785.42       25.  37.52   1.54  1.048E-02   785.42   1.280  1.036E+02 BI212 
   801.95        8. 146.59   1.55  1.030E-02   801.95   8.690    PBC<MDA CS134 
   810.78        8.  90.97   1.55  1.020E-02   810.78  99.460    PBC<MDA CO58  
   815.77        8. 103.62   1.56  1.015E-02   815.77  23.280    PBC<MDA La140 
   818.50        8. 114.93   1.56  1.012E-02   818.50 100.000    PBC<MDA Cs136 
   859.66       13.  87.49   1.59  9.703E-03   860.56  12.420    PBC<MDA TL208 
   871.10        8.  66.93   1.59  9.604E-03   871.10  99.890    PBC<MDA NB94  
   872.76        6. 104.04   1.59  9.584E-03   873.23  12.270    PBC<MDA EU154 
   880.53        9.  97.08   1.60  9.517E-03   880.53   6.000    PBC<MDA PA234 
   883.24        4. 213.72   1.60  9.493E-03   883.24   9.600    PBC<MDA PA234 
   889.28       10.  92.65   1.60  9.438E-03   889.28  99.984    PBC<MDA Sc46  
   911.06       89.  14.74   1.62  9.247E-03   911.07  29.000  1.851E+01 AC228 
   946.02       11.  94.33   1.64  8.957E-03   946.02  13.400    PBC<MDA PA234 
   964.11        2. 605.59   1.65  8.814E-03   964.11  14.605    PBC<MDA EU152 
   969.03       51.  20.55   1.28  8.776E-03   968.97  17.460  1.837E+01 AC228 
  1001.00       -2. 423.50   1.67  8.537E-03  1001.00   0.837    PBC<MDA PA234M
  1099.25        2. 291.64   1.73  7.881E-03  1099.25  56.500    PBC<MDA FE59  
  1120.08       12.  91.66   1.74  7.754E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.55        9.  92.18   1.74  7.752E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  6.133E-01 Sc46  
                                              1121.30  34.900  1.758E+00 Ta182 
  1121.16        9. 103.84   1.74  7.748E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  1.759E+00 Ta182 
  1173.24        6. 133.85   1.77  7.453E-03  1173.24  99.900    PBC<MDA CO60  
  1188.74        2. 554.15   1.78  7.367E-03  1189.05  16.200    PBC<MDA Ta182 
  1221.49       20.  42.72   1.80  7.199E-03  1221.41  27.000  5.812E+00 Ta182 
  1238.28       27.  39.32   1.81  7.114E-03  1238.28  66.070  3.153E+00 Co56  
  1274.49        1. 640.31   1.83  6.939E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  2.275E-01 EU154 
  1408.00        1. 563.47   1.90  6.366E-03  1408.00  21.005    PBC<MDA EU152 
  1460.68      295.   5.92   1.48  6.166E-03  1460.83  10.670  2.488E+02 K40   
  1596.21        5. 113.28   1.99  5.706E-03  1596.21  95.400    PBC<MDA La140 
  1764.29       22.  30.88   2.07  5.226E-03  1764.49  15.400  1.519E+01 BI214 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:23:18 AMPage  5
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192160.An1             
                                                                                 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   300.24    75.08       241.       164. 4.526E+03   15.48   1.034  -      sD
   308.07    77.04       260.       260. 7.035E+03   10.74   1.036  -       D
   678.28   169.61        59.        44. 1.243E+03   36.33   0.543  -      s 
   839.04   209.81        42.         7. 2.309E+02  136.28   0.111  -      sc

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.96    46.54       222.        41.     0.023    53.92   1.012s
 TH-227    200.36    50.14       318.       -10.    -0.005   262.96   1.015s
 AM-241    237.95    59.54       317.       -42.    -0.023    53.58   1.022s
 TH-234    252.96    63.29       538.        -3.    -0.002   954.86   1.025 
 BA-133    323.77    80.99      1065.       -15.    -0.008   225.39   1.039s
 Np-237    345.77    86.49      1283.        15.     0.009   328.24   1.043s
 EU-155    345.98    86.54      1298.         0.     0.000  1000.00   1.043s
 Sn-126    347.57    86.94      1298.         0.     0.000  1000.00   1.044 
 Sn-126    350.09    87.57      1221.        10.     0.005   228.52   1.044D
 Cd-109    351.97    88.04      1298.         0.     0.000  1000.00   1.044A
 Nd-147    364.21    91.10      1310.       -30.    -0.017   170.28   1.047s
 TH-234    370.17    92.59      1283.       -36.    -0.020   139.07   1.048s
 AC-228    373.21    93.35      1203.        30.     0.017   162.98   1.049s
 Gd-153    389.81    97.50      1233.        14.     0.008   355.51   1.052s
 Np-239    397.81    99.50      1247.         0.     0.000  1000.00   1.053s
 Gd-153    412.62   103.20      1247.         0.     0.000  1000.00   1.056s
 Np-239    414.62   103.70      1247.         0.     0.000  1000.00   1.057s
 Np-239    424.34   106.13      1174.        30.     0.017   163.12   1.058s
 EU-152    486.94   121.78       381.       -29.    -0.016    96.71   1.071s
 CO-57     488.06   122.06       301.       -29.    -0.016    87.81   1.071 
 EU-154    492.22   123.10       296.        27.     0.015    91.77   1.072s
 PA-234    525.00   131.29       733.       -26.    -0.015   145.77   1.078s
 HF-181    531.92   133.02       706.       -22.    -0.012   170.28   1.079s
 U-235     574.97   143.79       251.         4.     0.002   599.37   1.087 
 CE-141    581.59   145.44       238.        17.     0.010   127.12   1.089s
 Ba-140    650.47   162.66       300.        21.     0.012   118.84   1.102 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:23:18 AMPage  6
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192160.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 U-235     653.35   163.38       308.        14.     0.008   180.91   1.102s
 CE-139    663.24   165.85       322.         0.     0.000  1000.00   1.104s
 Cf-251    706.23   176.60       183.       -27.    -0.015    94.58   1.112s
 U-235     742.15   185.58       127.        94.     0.052    26.37   0.793s
 TH-229    773.87   193.51       117.        15.     0.008   140.62   1.125s
 TH-229    843.24   210.85       158.        24.     0.013    76.57   1.138s
 Cf-251    907.84   227.00        96.        16.     0.009   122.47   1.151s
 TH-227    943.73   235.97       746.        -9.    -0.005   412.47   1.157s
 PB-212    954.37   238.63       102.       351.     0.195     6.72   1.159D
 PB-214    967.84   242.00        67.        67.     0.037    21.08   1.162D
 EU-152    978.62   244.69       624.        18.     0.010   196.07   1.164s
 Cd-113m  1054.65   263.70       136.       -14.    -0.008   120.80   1.178s
 BI-210M  1063.18   265.83       115.        18.     0.010    88.20   1.179s
 TL-208   1108.43   277.14        42.        40.     0.022    37.83   1.084s
 Hg-203   1116.66   279.20       154.       -18.    -0.010   100.17   1.189s
 I-131    1137.05   284.30        80.         0.     0.000  1000.00   1.193s
 PB-214   1180.22   295.09        49.       146.     0.081    10.75   1.201D
 TL-210   1183.86   296.00       635.       -19.    -0.010   192.17   1.202D
 PB-212   1199.98   300.03       594.        22.     0.012    45.37   1.205D
 PA-231   1200.14   300.07       575.       -19.    -0.010   182.54   1.205 
 PA-233   1200.58   300.18       556.       -19.    -0.010   179.57   1.205 
 BA-133   1211.27   302.85       524.         0.     0.000  1000.00   1.207s
 Ba-140   1219.26   304.85       524.         0.     0.000  1000.00   1.208s
 BI-210M  1219.45   304.90       514.        10.     0.006   311.66   1.208s
 PA-233   1247.91   312.01       132.        15.     0.008   114.28   1.214 
 Ir-192   1265.82   316.49       185.       -18.    -0.010   106.91   1.217s
 La-140   1314.91   328.76       301.        14.     0.008   174.05   1.226s
 Cf-249   1333.63   333.44       315.        15.     0.008   171.47   1.229s
 AC-228   1352.88   338.25        36.       114.     0.063    15.49   2.849s
 Cs-136   1362.15   340.57       330.        15.     0.008   174.65   1.234s
 EU-152   1377.01   344.29       344.         9.     0.005   308.19   1.237s
 HF-181   1383.19   345.83       351.         0.     0.000  1000.00   1.238s
 PB-214   1407.48   351.90        32.       219.     0.122     8.17   1.316 
 BA-133   1423.87   356.00       353.       -19.    -0.010   142.57   1.245s
 I-131    1457.81   364.48        44.         6.     0.003   221.79   1.252s
 BA-133   1535.24   383.84        87.        13.     0.007   103.66   1.266s
 Cf-249   1551.68   387.95       116.       -17.    -0.009    94.32   1.269s
 SB-125   1711.39   427.88        52.       -10.    -0.006   144.68   1.297s
 AG-108M  1735.64   433.94        26.        10.     0.006   108.78   1.301s
 PM-146   1815.41   453.88        52.        -7.    -0.004   213.65   1.315s
 SB-125   1853.36   463.37        54.        14.     0.008    80.04   1.322s
 Ir-192   1872.14   468.06        81.         8.     0.004   169.21   1.325s
 BE-7     1910.28   477.60        88.        13.     0.007   104.99   1.332s
 HF-181   1927.89   482.00       105.       -10.    -0.005   151.66   1.335s
 RU-103   1988.12   497.05        30.         5.     0.003   245.31   1.346s
 RH-106   2047.36   511.86        82.        26.     0.014    53.60   2.606s
 Kr-85    2055.83   513.98        61.        11.     0.006   109.48   1.357s
 Nd-147   2123.91   531.00        39.        -3.    -0.002   428.82   1.369s

                                 (Page 8 of 22)

Page 1210 of 1586



      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:23:18 AMPage  7
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192160.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ba-140   2148.95   537.26        78.       -20.    -0.011    91.72   1.373s
 CS-134   2252.86   563.24        35.         2.     0.001   519.22   1.391s
 CS-134   2277.20   569.32        52.        -6.    -0.003   174.80   1.395s
 PA-234   2277.80   569.47        56.         4.     0.002   305.73   1.395s
 BI-207   2278.73   569.70        44.         8.     0.005   116.17   1.396s
 TL-208   2332.99   583.27        15.       149.     0.083    10.17   1.089s
 SB-125   2401.92   600.50       312.        12.     0.007   213.14   1.416s
 SB-124   2410.85   602.73       324.         0.     0.000  1000.00   1.418 
 CS-134   2418.76   604.71       358.       -15.    -0.008   182.57   1.419s
 BI-214   2437.41   609.37        29.       172.     0.096    10.31   1.718s
 RU-103   2441.12   610.30       343.       -15.    -0.008   178.38   1.423s
 AG-108M  2457.05   614.28       328.        -8.    -0.005   314.85   1.426s
 RH-106   2487.60   621.92        22.         7.     0.004   145.75   1.431s
 SB-125   2543.49   635.89        33.        12.     0.007    72.14   1.440s
 I-131    2547.83   636.97        48.         3.     0.001   388.11   1.441s
 AG-110M  2630.98   657.76        37.        11.     0.006    81.35   1.455s
 CS-137   2646.58   661.66        53.         5.     0.003   228.07   1.457s
 PM-144   2786.11   696.54        28.         5.     0.003   228.91   1.480s
 NB-94    2810.46   702.63        37.        -2.    -0.001   447.43   1.484s
 SB-124   2891.09   722.79        54.        14.     0.008    79.90   1.497s
 AG-108M  2891.70   722.94        67.         8.     0.004   157.89   1.498s
 EU-154   2893.39   723.36        75.         0.     0.000  1000.00   1.498 
 ZR-95    2896.74   724.20        75.         0.     0.000  1000.00   1.498s
 BI-212   2908.63   727.17        83.        -8.    -0.004   171.56   1.500s
 PM-146   2942.83   735.72        28.        -3.    -0.002   378.59   1.506s
 PM-146   2988.59   747.16        51.       -13.    -0.007   117.23   1.513s
 ZR-95    3026.87   756.73        24.         2.     0.001   515.42   1.519s
 AG-110M  3055.73   763.94        56.       -12.    -0.006    96.24   1.524s
 NB-95    3063.11   765.79        67.         0.     0.000  1000.00   1.525s
 PA-234M  3065.60   766.41        50.        13.     0.007    81.45   1.526s
 EU-152   3115.64   778.92         5.        11.     0.006    50.17   1.534s
 BI-212   3141.64   785.42        14.        25.     0.014    37.52   1.538 
 CS-134   3183.44   795.87        63.       -15.    -0.008    70.33   1.544s
 TL-210   3198.36   799.60        76.        -4.    -0.002   344.01   1.547s
 CS-134   3207.77   801.95        71.         8.     0.005   146.59   1.548s
 CO-58    3243.06   810.78        20.         8.     0.004    90.97   1.554s
 La-140   3263.04   815.77        28.         8.     0.004   103.62   1.557s
 Cs-136   3273.97   818.50        35.         8.     0.004   114.93   1.559s
 MN-54    3339.36   834.85        42.       -15.    -0.008    80.99   1.569s
 Co-56    3387.05   846.77        28.        -3.    -0.002   396.78   1.577s
 TL-208   3442.23   860.56        28.        13.     0.007    87.49   1.585 
 NB-94    3484.36   871.10         9.         8.     0.004    66.93   1.592s
 EU-154   3492.89   873.23        14.         6.     0.003   104.04   1.593s
 PA-234   3522.10   880.53        33.         9.     0.005    97.08   1.598s
 PA-234   3532.94   883.24        42.         4.     0.002   213.72   1.599s
 AG-110M  3538.71   884.68        53.       -10.    -0.006    83.38   1.600s
 Sc-46    3557.10   889.28        35.        10.     0.005    92.65   1.603s
 Y-88     3592.14   898.04        33.       -12.    -0.006   107.97   1.608s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:23:18 AMPage  8
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192160.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AC-228   3644.26   911.07        19.        89.     0.050    14.74   1.616s
 AG-110M  3749.96   937.49        30.        -7.    -0.004   176.13   1.633s
 PA-234   3784.07   946.02        20.        11.     0.006    94.33   1.638s
 EU-152   3856.43   964.11        99.         2.     0.001   605.59   1.649s
 AC-228   3876.12   969.03        13.        51.     0.028    20.55   1.281 
 EU-154   3985.31   996.33        49.        -5.    -0.003   202.98   1.668 
 PA-234M  4003.99  1001.00        46.        -2.    -0.001   423.50   1.671s
 EU-154   4019.10  1004.77        58.        -1.    -0.001   814.71   1.673s
 Co-56    4151.36  1037.84        35.       -11.    -0.006   122.02   1.693s
 Cs-136   4192.29  1048.07        38.       -14.    -0.008    65.76   1.698s
 RH-106   4201.45  1050.36        73.       -18.    -0.010    72.16   1.700s
 BI-207   4254.65  1063.66        36.        -7.    -0.004   135.47   1.708s
 Ga-68    4309.61  1077.40        30.        -6.    -0.003   204.80   1.716s
 FE-59    4397.02  1099.25        11.         2.     0.001   291.64   1.728s
 EU-152   4448.32  1112.07        88.        -8.    -0.004   174.23   1.736s
 ZN-65    4462.20  1115.55        80.         0.     0.000  1000.00   1.738s
 BI-214   4481.17  1120.29        52.        12.     0.007    91.66   1.740s
 Sc-46    4482.22  1120.55        27.         9.     0.005    92.18   1.740s
 Ta-182   4485.22  1121.30        35.         9.     0.005   103.84   1.741s
 CO-60    4692.97  1173.24        13.         6.     0.003   133.85   1.770s
 Ta-182   4756.23  1189.05        25.         2.     0.001   554.15   1.779s
 Ta-182   4885.67  1221.41        11.        20.     0.011    42.72   1.797s
 Co-56    4953.16  1238.28        16.        27.     0.015    39.32   1.806s
 NA-22    5098.16  1274.53        17.        -4.    -0.002   154.11   1.826s
 EU-154   5098.20  1274.54        20.         1.     0.001   640.31   1.826s
 FE-59    5166.43  1291.60        21.        -2.    -0.001   454.68   1.835s
 CO-60    5330.06  1332.50        24.       -13.    -0.007    83.10   1.857s
 AG-110M  5537.25  1384.30        16.        -7.    -0.004   135.27   1.884 
 EU-152   5632.07  1408.00        11.         1.     0.001   563.47   1.896s
 K-40     5842.78  1460.68         4.       295.     0.164     5.92   1.485s
 La-140   6384.93  1596.21         6.         5.     0.003   113.28   1.990s
 SB-124   6764.03  1690.98         0.         0.     0.000  1000.00   2.034s
 BI-214   7058.07  1764.49        12.        22.     0.012    30.88   2.067s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   4.3768E+00                                      5.31E+01             
                           477.60 4.377E+00 &(  1.551E+01 1.05E+02 1.05E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:23:18 AMPage  9
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192160.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NA-22    C  -3.2042E-01                                      9.50E+02             
                          1274.53-3.204E-01 ?(  1.756E+00 1.54E+02 9.99E+01 G  
 
K-40     N   2.4884E+02                                      4.66E+11             
                          1460.83 2.488E+02  (P 1.050E+01 5.92E+00 1.07E+01 G  
 
Sc-46    F   5.9079E-01                                      8.38E+01             
                           889.28 5.683E-01 &(  1.786E+00 9.27E+01 1.00E+02 G  
                          1120.55 6.133E-01 ?(  1.924E+00 9.22E+01 1.00E+02 G  
 
CR-51    F  -2.7179E-02                                      2.77E+01             
                           320.08-2.718E-02 %(P 1.594E+01 1.70E+04 9.94E+00 G  
 
MN-54    C  -8.4877E-01                                      3.12E+02             
                           834.85-8.488E-01 ?(P 1.841E+00 8.10E+01 1.00E+02 G  
 
FE-59    F   3.0833E-01                                      4.45E+01             
                          1099.25 3.083E-01 ?(P 2.225E+00 2.92E+02 5.65E+01 G  
                          1291.60-4.374E-01 +   4.543E+00 4.55E+02 4.32E+01 G  
 
Co-56    C   1.1492E+00                                      7.73E+01             
                           846.77-1.757E-01 ?(P 1.549E+00 3.97E+02 9.99E+01 G  
                          1238.28 3.153E+00  (P 2.545E+00 3.93E+01 6.61E+01 G  
                          1037.84-5.225E+00 +   1.438E+01 1.22E+02 1.41E+01 G  
                          1771.35-3.446E-01 %   2.073E+01 1.67E+03 1.55E+01  A 
 
CO-57    C  -4.4766E-01                                      2.72E+02             
                           122.06-4.477E-01 ?(  1.308E+00 8.78E+01 8.56E+01 G  
                           136.47 1.861E-07 %   1.638E+01 2.61E+09 1.07E+01 G  
 
CO-58    C   4.1828E-01                                      7.09E+01             
                           810.78 4.183E-01 ?(  1.299E+00 9.10E+01 9.95E+01 G  
 
CO-60    F  -1.0800E+00                                      1.93E+03             
                          1332.50-1.080E+00 ?(P 2.124E+00 8.31E+01 1.00E+02 G  
                          1173.24 4.331E-01 + P 1.451E+00 1.34E+02 9.99E+01 G  
 
NB-94    I   1.6650E-01                                      7.41E+06             
                           702.63-1.166E-01 ?(P 1.539E+00 4.47E+02 9.79E+01 G  
                           871.10 4.440E-01 ?(  9.813E-01 6.69E+01 9.99E+01 G  
 
ZR-95    I   1.9063E-01                                      6.40E+01             
                           756.73 1.906E-01 &(P 2.409E+00 5.15E+02 5.45E+01 G  
                           724.20 0.000E+00 -   4.832E+00 1.00E+03 4.42E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:23:18 AMPage 10
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192160.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RU-103   I   1.8644E-01                                      3.93E+01             
                           497.05 1.864E-01 ?(  1.134E+00 2.45E+02 9.09E+01 G  
                           610.30-1.109E+01 +   6.654E+01 1.78E+02 5.75E+00 GA 
 
RH-106   I   3.0039E+00                                      3.74E+02             
                           621.92 3.004E+00 ?(  1.084E+01 1.46E+02 9.93E+00 G  
                          1050.36-7.706E+01 +   1.848E+02 7.22E+01 1.56E+00 G  
                           511.86 4.766E+00 ?   8.328E+00 5.36E+01 2.00E+01 GA 
 
AG-108M  C   3.8560E-01                                      1.53E+05             
                           433.94 3.595E-01 ?(  9.516E-01 1.09E+02 9.05E+01 G  
                           722.94 4.116E-01 ?(  2.231E+00 1.58E+02 9.08E+01 G  
                           614.28-3.938E-01 +   4.190E+00 3.15E+02 8.98E+01 G  
 
AG-110M  F  -8.3575E-01                                      2.50E+02             
                           884.68-8.357E-01 ?(P 2.963E+00 8.34E+01 7.27E+01 G  
                           657.76 5.464E-01 +   1.494E+00 8.14E+01 9.46E+01 G  
                           937.49-1.254E+00 +   5.058E+00 1.76E+02 3.44E+01 G  
                          1384.30-2.478E+00 +   7.559E+00 1.35E+02 2.43E+01 G  
                           763.94-2.674E+00 &   8.702E+00 9.62E+01 2.23E+01 G  
 
SN-113   F  -7.0193E-02                                      1.15E+02             
                           391.69-7.019E-02 %(  2.739E+00 1.13E+03 6.40E+01 G  
 
SB-124   F   4.3429E-01                                      6.02E+01             
                           602.73 0.000E+00  (  3.749E+00 1.00E+03 9.83E+01 G  
                          1690.98 0.000E+00 ?(  1.579E+00 1.00E+03 4.78E+01 G  
                           722.79 6.302E+00 ?(  1.686E+01 7.99E+01 1.08E+01 G  
 
SB-125   I   1.7310E+00                                      1.01E+03             
                           427.88-1.086E+00 ?(  3.945E+00 1.45E+02 2.96E+01 G  
                           600.50 2.810E+00 ?(P 2.019E+01 2.13E+02 1.79E+01 G  
                           635.89 4.821E+00 ?(  1.159E+01 7.21E+01 1.13E+01 G  
                           463.37 4.517E+00 ?(  1.211E+01 8.00E+01 1.05E+01 G  
 
I-131    I   3.1842E-01                                      8.02E+00             
                           364.48 2.063E-01 ?(P 1.164E+00 2.22E+02 8.17E+01 G  
                           284.30 0.000E+00 -   1.678E+01 1.00E+03 6.14E+00 G  
                           636.97 1.596E+00 ?(  2.182E+01 3.88E+02 7.17E+00 G  
 
Gd-153   F   6.2765E-01                                      2.42E+02             
                            97.50 6.276E-01 &(  7.453E+00 3.56E+02 3.00E+01 G  
                           103.20 0.000E+00 -   1.021E+01 1.00E+03 2.18E+01 G  
 
Ga-68    C  -1.4729E+01                                      4.71E-02             
                          1077.40-1.473E+01 ?(  6.931E+01 2.05E+02 3.30E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:23:18 AMPage 11
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192160.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Tc-99m   I   1.4998E-02                                      2.51E-01             
                           140.51 1.500E-02 &(  1.459E+00 2.86E+03 8.93E+01 G  
 
BA-133   F  -8.4394E-01                                      3.85E+03             
                           356.00-8.439E-01 ?(  4.034E+00 1.43E+02 6.20E+01 G  
                           302.85 0.000E+00 &   1.456E+01 1.00E+03 1.83E+01 G  
                           383.84 4.351E+00 ?   1.522E+01 1.04E+02 8.94E+00 GA 
                            80.99-6.213E-01 + P 6.607E+00 2.25E+02 3.41E+01 GA 
 
CS-134   I  -2.4697E-01                                      7.54E+02             
                           795.87-9.348E-01 &(P 2.480E+00 7.03E+01 8.55E+01 G  
                           604.71-6.468E-01 +   3.970E+00 1.83E+02 9.76E+01 G  
                           569.32-1.583E+00 +   9.583E+00 1.75E+02 1.54E+01 G  
                           801.95 5.206E+00 ?(P 2.611E+01 1.47E+02 8.69E+00 G  
                           563.24 1.124E+00  (  1.452E+01 5.19E+02 8.35E+00 G  
 
CS-137   I   2.4968E-01                                      1.10E+04             
                           661.66 2.497E-01 &(P 1.976E+00 2.28E+02 8.52E+01 G  
 
Ba-140   I  -1.5013E+00                                      1.28E+01             
                           537.26-3.214E+00 ?(  6.960E+00 9.17E+01 2.44E+01 G  
                           162.66 5.216E+00  (  2.075E+01 1.19E+02 6.22E+00 G  
                           304.85 0.000E+00 +   6.254E+01 1.00E+03 4.29E+00 G  
 
La-140   I   9.4220E-01                                      1.28E+01             
                          1596.21 5.443E-01 ?(  1.409E+00 1.13E+02 9.54E+01 G  
                           487.02 7.850E-02 %   4.049E+00 1.49E+03 4.55E+01 G  
                           328.76 1.828E+00 &(P 1.071E+01 1.74E+02 2.03E+01 G  
                           815.77 1.800E+00 ?(  6.397E+00 1.04E+02 2.33E+01 G  
 
CE-141   I   5.1940E-01                                      3.25E+01             
                           145.44 5.194E-01 &(  2.217E+00 1.27E+02 4.82E+01 G  
 
CE-144   I   1.7760E-07                                      2.85E+02             
                           133.54 1.776E-07 %(  1.564E+01 2.61E+09 1.11E+01 G  
 
PM-144   C   2.4220E-01                                      3.63E+02             
                           696.54 2.422E-01 &(  1.326E+00 2.29E+02 9.90E+01 G  
                           618.06-2.036E-02 % P 3.717E+00 5.36E+03 9.91E+01 G  
 
EU-152   F   1.1442E+00                                      4.94E+03             
                           121.78-1.362E+00 ?(  4.388E+00 9.67E+01 2.86E+01 G  
                           344.29 8.735E-01 +   9.092E+00 3.08E+02 2.65E+01 G  
                          1112.07-4.055E+00 +   2.420E+01 1.74E+02 1.36E+01 G  
                           778.92 4.611E+00 ?(  5.199E+00 5.02E+01 1.29E+01 G  
                           964.11 1.007E+00 ?(  2.115E+01 6.06E+02 1.46E+01 G  
                           244.69 4.941E+00 ?(P 3.243E+01 1.96E+02 7.58E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:23:18 AMPage 12
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192160.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1408.00 5.540E-01 ?   7.449E+00 5.63E+02 2.10E+01 GA 
 
EU-154   I   1.2913E+00                                      3.14E+03             
                           123.10 8.927E-01 &(  2.729E+00 9.18E+01 4.08E+01 G  
                          1274.54 2.275E-01 -   5.358E+00 6.40E+02 3.52E+01 G  
                           723.36 0.000E+00 -   1.054E+01 1.00E+03 2.02E+01 G  
                           873.23 2.616E+00 ?(  9.468E+00 1.04E+02 1.23E+01 G  
                          1004.77-4.833E-01 -   1.388E+01 8.15E+02 1.80E+01 G  
                           996.33-3.058E+00 +   2.160E+01 2.03E+02 1.06E+01 G  
 
EU-155   I  -2.2789E-02                                      1.81E+03             
                           105.31-2.279E-02 %(P 1.048E+01 1.38E+04 2.12E+01 G  
                            86.54 0.000E+00 &   7.795E+00 1.00E+03 3.07E+01 G  
 
HF-181   F  -4.2960E-01                                      4.24E+01             
                           482.00-4.296E-01 ?(  2.218E+00 1.52E+02 8.05E+01 G  
                           133.02-7.063E-01 +   4.018E+00 1.70E+02 4.33E+01 G  
                           345.83 0.000E+00 +   1.619E+01 1.00E+03 1.51E+01 G  
                           136.30-5.659E-07 %   2.989E+01 1.57E+09 5.85E+00 G  
 
Ta-182   F   3.5264E+00                                      1.14E+02             
                          1121.30 1.759E+00 ?(  6.239E+00 1.04E+02 3.49E+01 G  
                          1221.41 5.812E+00 ?(  5.125E+00 4.27E+01 2.70E+01 G  
                          1189.05 9.310E-01 -   1.211E+01 5.54E+02 1.62E+01 G  
 
Hg-203   F  -5.0644E-01                                      4.66E+01             
                           279.20-5.064E-01 ?(  1.701E+00 1.00E+02 8.15E+01 G  
 
TL-208   N   7.1675E+00                                      6.98E+02             
                           583.02 7.306E+00  (P 1.012E+00 1.02E+01 8.45E+01 G  
                           277.28 1.443E+01 +   1.187E+01 3.78E+01 6.31E+00 G  
                           860.56 6.223E+00 &(  1.262E+01 8.75E+01 1.24E+01 G  
 
PM-146   C  -3.6325E-01                                      2.02E+03             
                           453.88-3.632E-01 ?(  1.884E+00 2.14E+02 6.50E+01 G  
                           747.16-1.994E+00 +   5.398E+00 1.17E+02 3.40E+01 G  
                           735.72-6.693E-01 +   6.106E+00 3.79E+02 2.25E+01 G  
 
Y-88     F  -1.4762E-02                                      1.07E+02             
                          1836.06-1.476E-02 %(P 8.180E-01 5.13E+03 9.92E+01 G  
                           898.04-7.390E-01 +   1.859E+00 1.08E+02 9.37E+01 G  
 
Cd-113m     -5.1065E+03                                      5.33E+03             
                           263.70-5.107E+03  (  2.081E+04 1.21E+02 6.00E-03   K
 
Cf-251   T  -2.5832E+00                                      3.28E+05             
                           176.60-2.583E+00 ?(  6.216E+00 9.46E+01 1.70E+01 G  
                           227.00 4.946E+00 ?   1.495E+01 1.22E+02 6.30E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:23:18 AMPage 13
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192160.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cf-249   T  -1.3059E-01                                      1.28E+05             
                           387.95-7.520E-01 ?(  2.379E+00 9.43E+01 6.60E+01 G  
                           333.44 2.514E+00 &(  1.450E+01 1.71E+02 1.55E+01 G  
 
Sn-126       3.6408E-01                                      3.65E+07             
                            87.57 3.641E-01 }   6.158E+00 2.29E+02 3.75E+01 GA 
                            64.28 3.641E-01 %(  2.045E+01 1.67E+03 9.70E+00 G  
                            86.94 0.000E+00 -   2.641E+01 1.00E+03 9.04E+00 GA 
 
PB-210   N   2.6655E+01                                      8.14E+03             
                            46.54 2.665E+01 &(P 4.707E+01 5.39E+01 4.25E+00 G  
 
PB-212   N   1.6420E+01                                      6.98E+02             
                           238.63 1.642E+01  (P 2.325E+00 6.72E+00 4.33E+01 G  
                           300.03 1.642E+01 }   8.586E+01 4.54E+01 3.28E+00 GA 
 
PB-214   N   1.6722E+01                                      5.84E+05             
                           351.93 1.604E+01  (P 2.113E+00 8.17E+00 3.76E+01 G  
                           295.09 1.805E+01  (P 4.388E+00 1.07E+01 1.93E+01 G  
                           242.00 1.851E+01     1.124E+01 2.11E+01 7.43E+00 GA 
 
BI-207   C  -6.1084E-01                                      1.18E+04             
                          1063.66-6.108E-01 ?(P 2.809E+00 1.35E+02 7.45E+01 G  
                           569.70 3.531E-01 +   1.404E+00 1.16E+02 9.77E+01 G  
 
BI-212   N  -5.0476E+00                                      6.98E+02             
                           727.17-5.048E+00 ?(  2.968E+01 1.72E+02 7.55E+00 G  
                           785.42 1.036E+02     8.345E+01 3.75E+01 1.28E+00 GA 
 
U-235    N   1.6773E+00                                      2.57E+11             
                           143.79 4.889E-01 ?(P 9.956E+00 5.99E+02 1.10E+01 G  
                           205.33-2.173E-01 & P 2.687E+01 3.62E+03 5.01E+00 G  
                           163.38 4.241E+00 &(P 2.581E+01 1.81E+02 5.08E+00 G  
                           185.72 2.899E+00 * P 1.708E+00 2.64E+01 5.40E+01 GA 
 
BI-214   N   1.5838E+01                                      5.84E+05             
                           609.31 1.606E+01 @(P 2.572E+00 1.03E+01 4.61E+01 G  
                          1120.29 5.585E+00 - P 1.727E+01 9.17E+01 1.51E+01 G  
                          1764.49 1.519E+01 ?(P 1.302E+01 3.09E+01 1.54E+01 G  
 
BI-210M  T   8.2973E-01                                      1.10E+09             
                           265.83 7.873E-01 ?(  2.324E+00 8.82E+01 5.00E+01 G  
                           304.90 9.056E-01 ?(  9.491E+00 3.12E+02 2.80E+01 G  
 
AC-228   N   1.9859E+01                                      2.10E+03             
                           911.07 1.851E+01 ?(  4.733E+00 1.47E+01 2.90E+01 G  
                           968.97 1.837E+01  (  7.152E+00 2.06E+01 1.75E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:23:18 AMPage 14
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192160.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           338.32 2.529E+01 *(  6.803E+00 1.55E+01 1.20E+01 G  
                            93.35 7.410E+00 -   4.021E+01 1.63E+02 5.56E+00 XA 
 
TH-227   N  -5.9609E-02                                      7.95E+03             
                           256.24-5.961E-02 &(P 1.451E+01 1.82E+04 7.00E+00 G  
                           235.97-1.533E+00 &   2.121E+01 4.12E+02 1.23E+01 G  
                            50.14-2.959E+00 &   2.628E+01 2.63E+02 8.00E+00 G  
 
TH-229   N   9.4096E+00                                      2.68E+06             
                           193.51 5.740E+00  (  2.082E+01 1.41E+02 4.40E+00 G  
                           210.85 1.481E+01 ?(  3.768E+01 7.66E+01 2.99E+00 G  
 
TH-234   N  -8.8478E+00                                      1.63E+12             
                            92.59-8.848E+00  (P 4.145E+01 1.39E+02 5.58E+00 G  
                            63.29-1.618E+00 + P 5.224E+01 9.55E+02 3.81E+00 G  
 
PA-231   N   1.8901E+00                                      1.20E+07             
                           302.65 1.890E+00 &(  9.244E+01 1.45E+03 2.88E+00 G  
                           300.07-1.844E+01 +   1.127E+02 1.83E+02 2.46E+00 G  
 
PA-233   C   1.0142E+00                                      7.82E+08             
                           312.01 1.014E+00 ?(  3.906E+00 1.14E+02 3.60E+01 G  
                           300.18-7.322E+00 +   4.402E+01 1.80E+02 6.20E+00 G  
 
PA-234   N   1.4597E+00                                      1.63E+12             
                           131.29-2.014E+00 ?(  9.794E+00 1.46E+02 1.80E+01 G  
                           946.02 5.092E+00 ?(  1.090E+01 9.43E+01 1.34E+01 G  
                           569.47 1.733E+00  (  1.853E+01 3.06E+02 8.20E+00 G  
                           883.24 2.670E+00 ?(  1.998E+01 2.14E+02 9.60E+00 G  
                           880.53 8.647E+00 ? P 2.857E+01 9.71E+01 6.00E+00 GA 
 
PA-234M  N   4.7563E+01                                      1.63E+12             
                          1001.00-1.636E+01 ?(P 2.671E+02 4.24E+02 8.37E-01 G  
                           766.41 2.295E+02 ?(  6.271E+02 8.14E+01 2.94E-01 G  
 
AM-241   T  -2.2578E+00                                      1.58E+05             
                            59.54-2.258E+00 ?(P 4.605E+00 5.36E+01 3.59E+01 G  
 
Np-237   F   1.6576E+00                                      2.14E+06             
                            86.49 1.658E+00 &(  1.816E+01 3.28E+02 1.31E+01 G  
 
Ir-192   F  -1.4353E-01                                      7.40E+01             
                           316.49-5.353E-01  (  1.919E+00 1.07E+02 8.70E+01 G  
                           468.06 5.154E-01 &(  2.989E+00 1.69E+02 5.18E+01 G  
                           308.44-5.949E-07 %   8.529E+00 4.24E+08 3.18E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:23:18 AMPage 15
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192160.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cs-136   F   5.5738E-01                                      1.30E+01             
                           818.50 4.207E-01 ?(  1.661E+00 1.15E+02 1.00E+02 G  
                          1048.07-1.224E+00 +   2.659E+00 6.58E+01 8.00E+01 G  
                           340.57 8.488E-01 ?(  4.986E+00 1.75E+02 4.69E+01 G  
 
Np-239   T   1.7475E+00                                      2.36E+00             
                           103.70 0.000E+00 -   9.267E+00 1.00E+03 2.40E+01 X  
                           106.13 1.747E+00 &(  9.492E+00 1.63E+02 2.27E+01 G  
                            99.50 0.000E+00 -   1.492E+01 1.00E+03 1.50E+01 X  
 
Nd-147      -8.8455E-01                                      1.11E+01             
                           531.00-8.845E-01  (  9.380E+00 4.29E+02 1.30E+01 G  
                            91.10-1.466E+00 &   8.311E+00 1.70E+02 2.83E+01 G  
 
TL-210   N  -1.9728E-01                                      5.84E+05             
                           799.60-1.973E-01 ?(  2.357E+00 3.44E+02 9.90E+01 G  
                           296.00-5.668E-01 +   3.645E+00 1.92E+02 7.90E+01 G  
                          1313.00-2.608E-01 %   7.013E+00 1.12E+03 2.10E+01 GA 
 
Kr-85    I   9.1587E+01                                      3.92E+03             
                           513.98 9.159E+01 ?(  3.406E+02 1.09E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:23:18 AMPage 16
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192160.An1             
                                                                                 
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       318.       -10.    -0.005   262.96  -2.959E+00   
 AM-241      59.54       317.       -42.    -0.023    53.58  -2.258E+00  P
 TH-234      63.29       538.        -3.    -0.002   954.86  -1.618E+00  P
 BA-133      80.99      1065.       -15.    -0.008   225.39  -6.213E-01  P
 Nd-147      91.10      1310.       -30.    -0.017   170.28  -1.466E+00   
 TH-234      92.59      1283.       -36.    -0.020   139.07  -8.848E+00  P
 Gd-153      97.50      1233.        14.     0.008   355.51   6.276E-01   
 Np-239     106.13      1174.        30.     0.017   163.12   1.747E+00   
 EU-152     121.78       381.       -29.    -0.016    96.71  -1.362E+00   
 CO-57      122.06       301.       -29.    -0.016    87.81  -4.477E-01   
 PA-234     131.29       733.       -26.    -0.015   145.77  -2.014E+00   
 HF-181     133.02       706.       -22.    -0.012   170.28  -7.063E-01   
 Ba-140     162.66       300.        21.     0.012   118.84   5.216E+00   
 Cf-251     176.60       183.       -27.    -0.015    94.58  -2.583E+00   
 TH-229     193.51       117.        15.     0.008   140.62   5.740E+00   
 TH-229     210.85       158.        24.     0.013    76.57   1.481E+01   
 Cf-251     227.00        96.        16.     0.009   122.47   4.946E+00   
 TH-227     235.97       746.        -9.    -0.005   412.47  -1.533E+00   
 EU-152     244.69       624.        18.     0.010   196.07   4.941E+00  P
 Cd-113m    263.70       136.       -14.    -0.008   120.80  -5.107E+03   
 Hg-203     279.20       154.       -18.    -0.010   100.17  -5.064E-01   
 TL-210     296.00       635.       -19.    -0.010   192.17  -5.668E-01   
 PA-231     300.07       575.       -19.    -0.010   182.54  -1.844E+01   
 PA-233     300.18       556.       -19.    -0.010   179.57  -7.322E+00   
 PA-233     312.01       132.        15.     0.008   114.28   1.014E+00   
 Ir-192     316.49       185.       -18.    -0.010   106.91  -5.353E-01   
 La-140     328.76       301.        14.     0.008   174.05   1.828E+00  P
 Cf-249     333.44       315.        15.     0.008   171.47   2.514E+00   
 Cs-136     340.57       330.        15.     0.008   174.65   8.488E-01   
 EU-152     344.29       344.         9.     0.005   308.19   8.735E-01   
 BA-133     356.00       353.       -19.    -0.010   142.57  -8.439E-01   
 I-131      364.48        44.         6.     0.003   221.79   2.063E-01  P
 BA-133     383.84        87.        13.     0.007   103.66   4.351E+00   
 Cf-249     387.95       116.       -17.    -0.009    94.32  -7.520E-01   
 SB-125     427.88        52.       -10.    -0.006   144.68  -1.086E+00   
 AG-108M    433.94        26.        10.     0.006   108.78   3.595E-01   
 PM-146     453.88        52.        -7.    -0.004   213.65  -3.632E-01   
 SB-125     463.37        54.        14.     0.008    80.04   4.517E+00   
 Ir-192     468.06        81.         8.     0.004   169.21   5.154E-01   
 BE-7       477.60        88.        13.     0.007   104.99   4.377E+00   
 HF-181     482.00       105.       -10.    -0.005   151.66  -4.296E-01   
 RU-103     497.05        30.         5.     0.003   245.31   1.864E-01   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:23:18 AMPage 17
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192160.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RH-106     511.86        82.        26.     0.014    53.60   4.766E+00   
 Nd-147     531.00        39.        -3.    -0.002   428.82  -8.845E-01   
 Ba-140     537.26        78.       -20.    -0.011    91.72  -3.214E+00   
 CS-134     563.24        35.         2.     0.001   519.22   1.124E+00   
 CS-134     569.32        52.        -6.    -0.003   174.80  -1.583E+00   
 PA-234     569.47        56.         4.     0.002   305.73   1.733E+00   
 BI-207     569.70        44.         8.     0.005   116.17   3.531E-01   
 SB-125     600.50       312.        12.     0.007   213.14   2.810E+00  P
 CS-134     604.71       358.       -15.    -0.008   182.57  -6.468E-01   
 RU-103     610.30       343.       -15.    -0.008   178.38  -1.109E+01   
 AG-108M    614.28       328.        -8.    -0.005   314.85  -3.938E-01   
 RH-106     621.92        22.         7.     0.004   145.75   3.004E+00   
 SB-125     635.89        33.        12.     0.007    72.14   4.821E+00   
 I-131      636.97        48.         3.     0.001   388.11   1.596E+00   
 AG-110M    657.76        37.        11.     0.006    81.35   5.464E-01   
 CS-137     661.66        53.         5.     0.003   228.07   2.497E-01  P
 PM-144     696.54        28.         5.     0.003   228.91   2.422E-01   
 NB-94      702.63        37.        -2.    -0.001   447.43  -1.166E-01  P
 SB-124     722.79        54.        14.     0.008    79.90   6.302E+00   
 AG-108M    722.94        67.         8.     0.004   157.89   4.116E-01   
 BI-212     727.17        83.        -8.    -0.004   171.56  -5.048E+00   
 PM-146     735.72        28.        -3.    -0.002   378.59  -6.693E-01   
 PM-146     747.16        51.       -13.    -0.007   117.23  -1.994E+00   
 ZR-95      756.73        24.         2.     0.001   515.42   1.906E-01  P
 AG-110M    763.94        56.       -12.    -0.006    96.24  -2.674E+00   
 PA-234M    766.41        50.        13.     0.007    81.45   2.295E+02   
 EU-152     778.92         5.        11.     0.006    50.17   4.611E+00   
 BI-212     785.42        14.        25.     0.014    37.52   1.036E+02   
 CS-134     795.87        63.       -15.    -0.008    70.33  -9.348E-01  P
 TL-210     799.60        76.        -4.    -0.002   344.01  -1.973E-01   
 CS-134     801.95        71.         8.     0.005   146.59   5.206E+00  P
 CO-58      810.78        20.         8.     0.004    90.97   4.183E-01   
 La-140     815.77        28.         8.     0.004   103.62   1.800E+00   
 Cs-136     818.50        35.         8.     0.004   114.93   4.207E-01   
 MN-54      834.85        42.       -15.    -0.008    80.99  -8.488E-01  P
 Co-56      846.77        28.        -3.    -0.002   396.78  -1.757E-01  P
 NB-94      871.10         9.         8.     0.004    66.93   4.440E-01   
 PA-234     880.53        33.         9.     0.005    97.08   8.647E+00  P
 PA-234     883.24        42.         4.     0.002   213.72   2.670E+00   
 AG-110M    884.68        53.       -10.    -0.006    83.38  -8.357E-01  P
 Sc-46      889.28        35.        10.     0.005    92.65   5.683E-01   
 Y-88       898.04        33.       -12.    -0.006   107.97  -7.390E-01   
 AG-110M    937.49        30.        -7.    -0.004   176.13  -1.254E+00   
 PA-234     946.02        20.        11.     0.006    94.33   5.092E+00   
 EU-152     964.11        99.         2.     0.001   605.59   1.007E+00   
 PA-234M   1001.00        46.        -2.    -0.001   423.50  -1.636E+01  P
 Co-56     1037.84        35.       -11.    -0.006   122.02  -5.225E+00   
 Cs-136    1048.07        38.       -14.    -0.008    65.76  -1.224E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:23:18 AMPage 18
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192160.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 RH-106    1050.36        73.       -18.    -0.010    72.16  -7.706E+01   
 BI-207    1063.66        36.        -7.    -0.004   135.47  -6.108E-01  P
 Ga-68     1077.40        30.        -6.    -0.003   204.80  -1.473E+01   
 FE-59     1099.25        11.         2.     0.001   291.64   3.083E-01  P
 EU-152    1112.07        88.        -8.    -0.004   174.23  -4.055E+00   
 Sc-46     1120.55        27.         9.     0.005    92.18   6.133E-01   
 CO-60     1173.24        13.         6.     0.003   133.85   4.331E-01  P
 Co-56     1238.28        16.        27.     0.015    39.32   3.153E+00  P
 NA-22     1274.53        17.        -4.    -0.002   154.11  -3.204E-01   
 FE-59     1291.60        21.        -2.    -0.001   454.68  -4.374E-01   
 CO-60     1332.50        24.       -13.    -0.007    83.10  -1.080E+00  P
 AG-110M   1384.30        16.        -7.    -0.004   135.27  -2.478E+00   
 EU-152    1408.00        11.         1.     0.001   563.47   5.540E-01   
 La-140    1596.21         6.         5.     0.003   113.28   5.443E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    4.3768E+00    4.3768E+00    1.050E+02%                1.55E+01
 NA-22  #A   -3.2042E-01   -3.2042E-01    1.541E+02%                1.76E+00
 K-40         2.4884E+02    2.4884E+02    5.915E+00%                1.05E+01
 Sc-46  #A    5.9079E-01    5.9079E-01    6.535E+01%                1.79E+00
 CR-51  #A   -2.7179E-02   -2.7179E-02    1.703E+04%                1.59E+01
 MN-54  #A   -8.4877E-01   -8.4877E-01    8.099E+01%                1.84E+00
 FE-59  #A    3.0833E-01    3.0833E-01    2.916E+02%                2.22E+00
 Co-56  #A    1.1492E+00    1.1492E+00    3.932E+01%                1.55E+00
 CO-57  #A   -4.4766E-01   -4.4766E-01    8.781E+01%                1.31E+00
 CO-58  #A    4.1828E-01    4.1828E-01    9.097E+01%                1.30E+00
 CO-60  #A   -1.0800E+00   -1.0800E+00    8.310E+01%                2.12E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                6.26E+00
 NB-94  #A    1.6650E-01    1.6650E-01    6.693E+01%                1.54E+00
 ZR-95  #A    1.9063E-01    1.9063E-01    5.154E+02%                2.41E+00
 NB-95  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.13E+00
 RU-103 #A    1.8644E-01    1.8644E-01    2.453E+02%                1.13E+00
 RH-106 #A    3.0039E+00    3.0039E+00    1.458E+02%                1.08E+01
 AG-108M#A    3.8560E-01    3.8560E-01    9.587E+01%                9.52E-01
 AG-110M#A   -8.3574E-01   -8.3575E-01    8.338E+01%                2.96E+00
 SN-113 #A   -7.0193E-02   -7.0193E-02    1.132E+03%                2.74E+00
 SB-124 #A    4.3429E-01    4.3429E-01    7.990E+01%                3.75E+00
 SB-125 #A    1.7310E+00    1.7310E+00    6.981E+01%                3.95E+00
 I-131  #A    3.1841E-01    3.1842E-01    2.218E+02%                1.16E+00
 Gd-153 #A    6.2764E-01    6.2765E-01    3.555E+02%                7.45E+00
 Ga-68  #A   -1.4679E+01   -1.4729E+01    2.048E+02%                6.93E+01
 Tc-99m #A    1.4989E-02    1.4998E-02    2.864E+03%                1.46E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:23:18 AMPage 19
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192160.An1             
                                                                                 
 BA-133 #A   -8.4394E-01   -8.4394E-01    1.426E+02%                4.03E+00
 CS-134 #A   -2.4697E-01   -2.4697E-01    7.033E+01%                2.48E+00
 CS-137 #A    2.4968E-01    2.4968E-01    2.281E+02%                1.98E+00
 CE-139 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.65E+00
 Ba-140 #A   -1.5013E+00   -1.5013E+00    7.506E+01%                6.96E+00
 La-140 #A    9.4219E-01    9.4220E-01    7.736E+01%                1.41E+00
 CE-141  A    5.1940E-01    5.1940E-01    1.271E+02%                2.22E+00
 CE-144 #A    1.7760E-07    1.7760E-07    2.614E+09%                1.56E+01
 PM-144 #A    2.4220E-01    2.4220E-01    2.289E+02%                1.33E+00
 EU-152 #A    1.1442E+00    1.1442E+00    5.017E+01%                4.39E+00
 EU-154 #A    1.2913E+00    1.2913E+00    6.936E+01%                2.73E+00
 EU-155 #A   -2.2789E-02   -2.2789E-02    1.384E+04%                1.05E+01
 HF-181 #A   -4.2960E-01   -4.2960E-01    1.517E+02%                2.22E+00
 Ta-182 #A    3.5264E+00    3.5264E+00    4.272E+01%                6.24E+00
 Hg-203 #A   -5.0644E-01   -5.0644E-01    1.002E+02%                1.70E+00
 TL-208       7.1675E+00    7.1675E+00    1.017E+01%                1.01E+00
 PM-146 #A   -3.6325E-01   -3.6325E-01    2.136E+02%                1.88E+00
 Y-88   #A   -1.4762E-02   -1.4762E-02    5.126E+03%                8.18E-01
 Cd-113m#A   -5.1065E+03   -5.1065E+03    1.208E+02%                2.08E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.26E+01
 Cf-251 #A   -2.5832E+00   -2.5832E+00    9.458E+01%                6.22E+00
 Cf-249 #A   -1.3059E-01   -1.3059E-01    9.432E+01%                2.38E+00
 Sn-126 #A    3.6408E-01    3.6408E-01    1.665E+03%                2.05E+01
 PB-210 #A    2.6655E+01    2.6655E+01    5.392E+01%                4.71E+01
 PB-212       1.6420E+01    1.6420E+01    6.715E+00%                2.32E+00
 PB-214       1.6722E+01    1.6722E+01    6.750E+00%                2.11E+00
 BI-207 #A   -6.1084E-01   -6.1084E-01    1.355E+02%                2.81E+00
 BI-212 #A   -5.0476E+00   -5.0476E+00    1.716E+02%                2.97E+01
 U-235  #A    1.6773E+00    1.6773E+00    1.809E+02%                9.96E+00
 BI-214 #     1.5838E+01    1.5838E+01    1.031E+01%                2.57E+00
 BI-210M#A    8.2973E-01    8.2973E-01    8.820E+01%                2.32E+00
 AC-228       1.9859E+01    1.9859E+01    9.887E+00%                4.73E+00
 TH-227 #A   -5.9609E-02   -5.9609E-02    1.825E+04%                1.45E+01
 TH-229 #A    9.4096E+00    9.4096E+00    7.657E+01%                2.08E+01
 TH-234 #A   -8.8478E+00   -8.8478E+00    1.391E+02%                4.15E+01
 PA-231 #A    1.8901E+00    1.8901E+00    1.449E+03%                9.24E+01
 PA-233 #A    1.0142E+00    1.0142E+00    1.143E+02%                3.91E+00
 PA-234 #A    1.4597E+00    1.4597E+00    9.433E+01%                9.79E+00
 PA-234M#A    4.7563E+01    4.7563E+01    8.145E+01%                2.67E+02
 AM-241 #A   -2.2578E+00   -2.2578E+00    5.358E+01%                4.61E+00
 Np-237 #A    1.6576E+00    1.6576E+00    3.282E+02%                1.82E+01
 Ir-192 #A   -1.4353E-01   -1.4353E-01    1.001E+02%                1.92E+00
 Cs-136 #A    5.5737E-01    5.5738E-01    1.045E+02%                1.66E+00
 Np-239 #A    1.7474E+00    1.7475E+00    1.631E+02%                9.49E+00
 Nd-147 #A   -8.8453E-01   -8.8455E-01    4.288E+02%                9.38E+00
 TL-210 #A   -1.9728E-01   -1.9728E-01    3.440E+02%                2.36E+00
 Kr-85  #A    9.1587E+01    9.1587E+01    1.095E+02%                3.41E+02
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:23:18 AMPage 20
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192160.An1             
                                                                                 

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.5 to  2000.0 keV)     3.515E+02  Bq/Sample     
 Total Decayed Activity (   37.5 to  2000.0 keV) 3.5149872E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20193754 
-----------------------------------------------------------------------------                      
   Sample Description: 452318_Gamma_160-36453-B-20-B 
             Detector: Detector # 9       
             Batch ID: 452318                 
    Work Order Number: Gamma   
           Lot Number: 160-36453-B-20-B
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2019 07:26       Live Time: 1800   sec
     Acquisition Time: 12/18/2019 07:26:54    Real Time: 1802   sec
        Analysis Time: 12/18/2019 07:57       Dead Time: 0.11   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 9_2019-12-07_1444.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       3.333E+00          101.1     3.369E+00    3.373E+00    1.134E+01
NA-22     -5.278E-01           79.2     4.181E-01    4.189E-01    1.405E+00
K-40       2.057E+02            5.2     1.070E+01    1.501E+01    8.406E+00
Sc-46     -3.461E-01          160.9     5.568E-01    5.571E-01    1.899E+00
CR-51     -3.973E+00           68.8     2.732E+00    2.740E+00    2.093E+01
MN-54      9.641E-02          463.0     4.464E-01    4.464E-01    1.040E+00
FE-59     -1.072E+00          101.8     1.091E+00    1.092E+00    2.346E+00
Co-56     -1.237E-01          366.1     4.531E-01    4.531E-01    9.694E-01
CO-57      2.669E-01          161.6     4.314E-01    4.317E-01    9.993E-01
CO-58     -5.906E-01           81.0     4.782E-01    4.791E-01    1.598E+00
CO-60      4.183E-01           21.4     8.932E-02    9.176E-02    1.317E+00
ZN-65     -5.683E-01          218.2     1.240E+00    1.240E+00    4.263E+00
NB-94     -2.725E-01          124.5     3.391E-01    3.394E-01    1.476E+00
ZR-95      3.743E-01          168.9     6.321E-01    6.324E-01    1.469E+00
NB-95     -2.176E-01          161.8     3.520E-01    3.522E-01    1.217E+00
RU-103     2.995E-01           91.8     2.751E-01    2.755E-01    6.671E-01
RH-106     0.000E+00         1.#INF     1.022E+00    1.022E+00    2.590E+01
AG-108M    7.012E-02          176.7     1.239E-01    1.240E-01    8.686E-01
AG-110M    3.570E-01          148.3     5.295E-01    5.298E-01    2.450E+00
SN-113     5.403E-01          104.9     5.667E-01    5.673E-01    1.904E+00
SB-124     3.642E-01           76.2     2.776E-01    2.783E-01    2.563E+00
SB-125     8.174E-01           86.9     7.103E-01    7.115E-01    2.516E+00
I-131      5.831E-02           78.0     4.549E-02    4.559E-02    9.744E-01
Gd-153    -8.269E-01          147.1     1.216E+00    1.217E+00    4.064E+00
Ga-68      4.230E+00          398.4     1.685E+01    1.686E+01    3.844E+01
Tc-99m     3.012E-01          163.6     4.928E-01    4.931E-01    1.645E+00
BA-133    -2.630E-01          331.5     8.716E-01    8.717E-01    2.942E+00
CS-134     1.254E+00           45.4     5.693E-01    5.730E-01    1.139E+00
CS-137     4.863E-01           92.1     4.478E-01    4.485E-01    1.507E+00
CE-139     3.646E-01           96.6     3.523E-01    3.540E-01    1.175E+00
Ba-140     6.415E-01          194.6     1.248E+00    1.249E+00    3.093E+00
La-140    -1.953E-01           98.5     1.923E-01    1.926E-01    1.640E+00
CE-141    -5.985E-01          158.3     9.477E-01    9.482E-01    3.161E+00
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CE-144     2.294E+00          156.7     3.596E+00    3.598E+00    1.201E+01
PM-144     3.616E-01           91.4     3.304E-01    3.310E-01    1.115E+00
EU-152     1.067E+00           91.8     9.793E-01    9.809E-01    2.943E+00
EU-154     5.278E-01           86.0     4.538E-01    4.546E-01    1.975E+00
EU-155     0.000E+00         1.#INF     8.275E-01    8.275E-01    5.777E+00
HF-181     4.311E-01          154.1     6.643E-01    6.647E-01    1.591E+00
Ta-182    -2.311E+00           87.3     2.017E+00    2.020E+00    6.749E+00
Hg-203    -8.805E-02          375.7     3.308E-01    3.308E-01    1.136E+00
TL-208     4.908E+00           10.2     5.012E-01    5.622E-01    6.969E-01
PM-146     3.872E-01           88.0     3.406E-01    3.412E-01    1.146E+00
Y-88       1.479E-01           87.1     1.288E-01    1.291E-01    1.341E+00
Cd-113m   -5.971E+03           84.4     5.041E+03    5.056E+03    1.680E+04
Cd-109     0.000E+00         1.#INF     1.568E+01    1.568E+01    5.216E+01
Cf-251    -7.184E-02         2483.9     1.785E+00    1.785E+00    4.636E+00
Cf-249     3.347E-01          158.5     5.306E-01    5.309E-01    2.085E+00
Sn-126     9.578E-02         4793.6     4.591E+00    4.591E+00    1.551E+01
PB-210     1.029E+01          112.8     1.161E+01    1.163E+01    2.978E+01
PB-212     1.378E+01            5.8     7.994E-01    1.197E+00    1.426E+00
PB-214     1.343E+01            8.0     1.078E+00    1.284E+00    1.737E+00
BI-207     6.648E-01           86.5     5.750E-01    5.760E-01    1.267E+00
BI-212     2.838E+00          169.6     4.812E+00    4.814E+00    1.661E+01
U-235     -1.491E-01           92.3     1.376E-01    1.378E-01    1.452E+01
BI-214     1.233E+01            8.3     1.024E+00    1.208E+00    1.372E+00
BI-210M    5.948E-01           95.9     5.706E-01    5.717E-01    1.911E+00
AC-228     1.196E+01           11.6     1.392E+00    1.520E+00    1.900E+00
TH-227     1.115E+00          409.4     4.566E+00    4.567E+00    1.141E+01
TH-229     2.884E+00           99.8     2.878E+00    2.887E+00    1.859E+01
TH-234     6.204E+00           55.5     3.445E+00    3.462E+00    1.307E+01
PA-231     0.000E+00         1.#INF     2.429E+00    2.429E+00    6.600E+01
PA-233     0.000E+00         1.#INF     5.060E-01    5.060E-01    5.392E+00
PA-234     1.447E+00          126.1     1.825E+00    1.826E+00    7.105E+00
PA-234M    1.883E+01          149.0     2.804E+01    2.806E+01    1.889E+02
AM-241    -1.029E+00          123.1     1.267E+00    1.268E+00    3.227E+00
Np-237    -2.570E+00          178.4     4.584E+00    4.586E+00    1.526E+01
Ir-192     0.000E+00         1.#INF     8.291E-02    8.291E-02    2.252E+00
Cs-136     2.190E-01          121.7     2.664E-01    2.667E-01    1.514E+00
Np-239     1.239E+00          122.1     1.513E+00    1.515E+00    5.049E+00
Nd-147     1.872E+00          132.9     2.488E+00    2.490E+00    6.048E+00
TL-210     3.577E-01          101.2     3.620E-01    3.626E-01    1.230E+00
Kr-85      0.000E+00         1.#INF     3.020E+01    3.020E+01    3.705E+02
-----------------------------------------------------------------------------
Total      3.306E+02

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:09 AMPage  1
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193754.An1             
                                                                                 
 Sample description                                             
      452318_Gamma_160-36453-B-20-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20193754.An1

 Acquisition information
        Start time:                 12/18/2019 7:26:54 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.11 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N09363993                                                 
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:09 AMPage  2
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193754.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2019 7:26:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2019-12-07_1444.PBC
                                                 12/7/2019 2:44:35 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   24 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1530

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.54       20. 112.81   1.00  2.577E-02    46.54   4.250    PBC<MDA PB210 
    63.29       13. 243.75   1.01  3.921E-02    63.29   3.810    PBC<MDA TH234 
    74.92      166.  13.80   1.03  4.577E-02
    77.19      285.   8.64   1.03  4.678E-02
    86.96       55.  34.82   1.04  5.021E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.992E+00 EU155 
                                                86.94   9.040  6.750E+00 Sn126 
    87.59        3. 643.07   1.04  5.038E-02    87.57  37.500    PBC<MDA Sn126 
                                                88.04   3.790  9.453E-01 Cd109 
    92.69       37.  55.52   1.04  5.156E-02    92.59   5.584    PBC<MDA TH234 
   106.13       27. 122.13   1.05  5.323E-02   106.13  22.700    PBC<MDA Np239 
   121.78       10. 245.75   1.07  5.305E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.183E-01 CO57  
   129.06       48.  31.42   0.58  5.241E-02
   131.29       24. 151.58   1.08  5.216E-02   131.29  18.000    PBC<MDA PA234 
   133.02       24. 154.10   1.08  5.195E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  2.293E+00 CE144 
   133.54       24. 156.74   1.08  5.189E-02   133.02  43.300    PBC<MDA HF181 
                                               133.54  11.090  2.294E+00 CE144 
   136.30       24. 159.02   1.08  5.152E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  2.406E+00 CO57  
   136.47       24. 161.64   1.08  5.150E-02   136.30   5.850    PBC<MDA HF181 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:09 AMPage  3
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193754.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
                                               136.47  10.680  2.406E+00 CO57  
   140.51       24. 163.62   1.09  5.091E-02   140.51  89.300    PBC<MDA Tc99m 
   165.85       25.  96.62   1.11  4.736E-02   165.85  79.900    PBC<MDA CE139 
   185.72       53.  47.38   1.13  4.403E-02   185.72  54.000    PBC<MDA U235  
   205.33       21. 101.72   1.15  4.123E-02   205.33   5.010    PBC<MDA U235  
   210.85       24.  99.78   1.15  4.052E-02   210.85   2.990    PBC<MDA TH229 
   227.00        9. 266.74   1.17  3.858E-02   227.00   6.300    PBC<MDA Cf251 
   238.45      353.   8.05   1.00  3.734E-02   238.63  43.300  1.214E+01 PB212 
   241.89       65.  26.10   1.18  3.697E-02   242.00   7.430  1.305E+01 PB214 
   255.92        5. 409.39   1.20  3.558E-02   256.24   7.000    PBC<MDA TH227 
   265.83       19.  95.94   1.20  3.470E-02   265.83  50.000    PBC<MDA BI210M
   278.42       11. 120.57   1.21  3.372E-02   277.28   6.310    PBC<MDA TL208 
   284.30       18.  95.15   1.22  3.315E-02   284.30   6.140    PBC<MDA I131  
   295.16      149.  10.89   1.33  3.231E-02   295.09  19.300  1.326E+01 PB214 
                                               296.00  79.000  3.245E+00 TL210 
   300.01       26.  40.80   1.24  3.195E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.819E+01 PA231 
                                               300.18   6.200  7.221E+00 PA233 
   328.76       15. 154.66   1.26  2.999E-02   328.76  20.300    PBC<MDA La140 
   333.44       15. 158.52   1.27  2.970E-02   333.44  15.510    PBC<MDA Cf249 
   338.02       67.  22.74   1.13  2.940E-02   338.32  12.010  1.049E+01 AC228 
   340.57       15. 161.96   1.27  2.927E-02   340.57  46.900    PBC<MDA Cs136 
   344.29       15. 165.69   1.28  2.905E-02   344.29  26.500    PBC<MDA EU152 
   351.70      260.   8.02   1.70  2.862E-02   351.93  37.600  1.343E+01 PB214 
   391.69       17. 104.88   1.32  2.653E-02   391.69  64.000    PBC<MDA SN113 
   453.88        2. 527.93   1.37  2.388E-02   453.88  65.000    PBC<MDA PM146 
   463.37       17.  86.90   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   477.60       15. 101.09   1.39  2.301E-02   477.60  10.520    PBC<MDA BE7   
   482.00        2. 770.39   1.40  2.286E-02   482.00  80.500    PBC<MDA HF181 
   497.05       11.  91.84   1.41  2.236E-02   497.05  90.900    PBC<MDA RU103 
   511.86      129.  10.99   2.67  2.188E-02   511.86  20.000  1.637E+01 RH106 
   531.00        9. 132.86   1.44  2.130E-02   531.00  13.000    PBC<MDA Nd147 
   537.26        6. 194.57   1.44  2.112E-02   537.26  24.390    PBC<MDA Ba140 
   569.32       13.  73.78   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  4.241E+00 PA234 
                                               569.70  97.740  3.559E-01 BI207 
   569.70        4. 219.43   1.47  2.023E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.507E+00 PA234 
                                               569.70  97.740  1.264E-01 BI207 
   582.94      148.  10.21   1.19  1.989E-02   583.02  84.500  4.908E+00 TL208 
   609.26      189.   8.31   1.52  1.925E-02   609.31  46.090  1.184E+01 BI214 
                                               610.30   5.750  9.500E+01 RU103 
   635.89        3. 362.28   1.53  1.864E-02   635.89  11.310    PBC<MDA SB125 
   661.66       14.  92.07   1.55  1.810E-02   661.66  85.210    PBC<MDA CS137 
   696.54       11.  91.38   1.58  1.741E-02   696.54  99.000    PBC<MDA PM144 
   722.79       14.  76.23   1.60  1.693E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  4.916E-01 AG108M
                                               723.36  20.220  2.209E+00 EU154 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:09 AMPage  4
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193754.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   722.94        6. 176.72   1.60  1.693E-02   722.79  10.810  1.940E+00 SB124 
                                               722.94  90.840  2.309E-01 AG108M
                                               723.36  20.220  1.038E+00 EU154 
   727.17        6. 169.58   1.60  1.686E-02   727.17   7.550    PBC<MDA BI212 
   747.16       10.  87.98   1.62  1.651E-02   747.16  34.000    PBC<MDA PM146 
   756.73        6. 168.87   1.62  1.635E-02   756.73  54.460    PBC<MDA ZR95  
   763.94        5. 148.32   1.63  1.624E-02   763.94  22.280    PBC<MDA AG110M
   766.41        6. 148.96   1.63  1.620E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  7.389E+01 PA234M
   778.92       10.  91.75   1.64  1.600E-02   778.92  12.940    PBC<MDA EU152 
   795.87       18.  49.00   1.66  1.574E-02   795.87  85.530    PBC<MDA CS134 
   799.60       10. 101.20   1.66  1.568E-02   799.60  98.960    PBC<MDA TL210 
   801.95       11. 103.50   1.66  1.565E-02   801.95   8.690    PBC<MDA CS134 
   815.77        5. 229.77   1.67  1.544E-02   815.77  23.280    PBC<MDA La140 
   834.85        3. 463.02   1.69  1.517E-02   834.85  99.980    PBC<MDA MN54  
   859.58       13.  97.32   1.71  1.482E-02   860.56  12.420    PBC<MDA TL208 
   873.23       10.  85.97   1.72  1.465E-02   873.23  12.270    PBC<MDA EU154 
   898.04       10.  87.11   1.74  1.434E-02   898.04  93.700    PBC<MDA Y88   
   911.19       93.  11.64   0.78  1.418E-02   911.07  29.000  1.257E+01 AC228 
   946.02        5. 201.66   1.77  1.377E-02   946.02  13.400    PBC<MDA PA234 
   968.97       89.  15.26   1.79  1.352E-02   968.97  17.460  2.087E+01 AC228 
  1048.07        5. 121.66   1.85  1.271E-02  1048.07  80.000    PBC<MDA Cs136 
  1063.66       11.  86.49   1.86  1.257E-02  1063.66  74.500    PBC<MDA BI207 
  1077.40        3. 398.43   1.87  1.244E-02  1077.40   3.300    PBC<MDA Ga68  
  1120.32       45.  22.91   1.31  1.206E-02  1120.29  15.100  1.384E+01 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1173.24       23.  21.35   1.94  1.163E-02  1173.24  99.900  1.084E+00 CO60  
  1221.41        5. 198.49   1.97  1.126E-02  1221.41  27.000    PBC<MDA Ta182 
  1384.30        5. 175.40   2.08  1.018E-02  1384.30  24.290    PBC<MDA AG110M
  1460.71      385.   5.20   2.10  9.749E-03  1460.83  10.670  2.057E+02 K40   
  1764.54        8. 123.84   2.31  8.350E-03  1764.49  15.400    PBC<MDA BI214 
  1771.35        9. 111.59   2.32  8.323E-03  1771.35  15.480    PBC<MDA Co56  

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.27    74.88       180.       166. 3.633E+03   13.80   1.025  -      sD
   308.35    77.15       161.       285. 6.093E+03    8.64   1.027  -      sD
   515.79   129.06        62.        48. 9.095E+02   31.42   0.581  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:09 AMPage  5
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193754.An1             
                                                                                 

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.80    46.54       144.        20.     0.011   112.81   0.998s
 TH-227    200.20    50.14       274.       -10.    -0.006   224.16   1.001 
 AM-241    237.77    59.54       249.       -24.    -0.014   123.08   1.010s
 TH-234    252.77    63.29       483.        13.     0.007   243.75   1.014 
 BA-133    323.56    80.99      1063.       -32.    -0.018    71.70   1.031s
 Np-237    345.55    86.49      1450.       -30.    -0.017   178.38   1.036 
 EU-155    345.76    86.54      1475.       -32.    -0.018   172.74   1.036s
 Sn-126    347.35    86.94       157.        55.     0.031    34.82   1.037D
 Sn-126    349.87    87.57      1366.         3.     0.002   643.07   1.037D
 Cd-109    351.75    88.04      1443.         0.     0.000   170.66   1.038A
 Nd-147    363.99    91.10      1335.       -32.    -0.018   163.75   1.041s
 TH-234    369.94    92.59       195.        37.     0.021    55.52   1.042D
 Gd-153    389.58    97.50       581.       -23.    -0.013   147.10   1.047s
 Np-239    397.58    99.50       604.         0.     0.000  1000.00   1.049s
 Gd-153    412.37   103.20       604.         0.     0.000  1000.00   1.052s
 Np-239    414.37   103.70       604.         0.     0.000  1000.00   1.053s
 EU-155    420.82   105.31       604.         0.     0.000  1000.00   1.054s
 Np-239    424.09   106.13       528.        27.     0.015   122.13   1.055s
 EU-152    486.67   121.78       277.        10.     0.005   245.75   1.070s
 CO-57     487.80   122.06       287.         0.     0.000  1000.00   1.070s
 EU-154    491.95   123.10       253.       -11.    -0.006   212.96   1.071s
 PA-234    524.72   131.29       634.        24.     0.013   151.58   1.079 
 HF-181    531.64   133.02       658.        24.     0.013   154.10   1.081s
 CE-144    533.69   133.54       682.        24.     0.013   156.74   1.081s
 HF-181    544.74   136.30       706.        24.     0.013   159.02   1.084s
 CO-57     545.43   136.47       729.        24.     0.013   161.64   1.084s
 Tc-99m    561.57   140.51       753.        24.     0.013   163.62   1.088s
 U-235     574.67   143.79       924.       -28.    -0.016   154.04   1.091s
 CE-141    581.29   145.44       836.       -26.    -0.014   158.34   1.092 
 Ba-140    650.15   162.66       249.       -25.    -0.014    79.85   1.108s
 U-235     653.03   163.38       272.         0.     0.000  1000.00   1.109s
 CE-139    662.92   165.85       275.        25.     0.014    96.62   1.111s
 U-235     742.37   185.72       165.        53.     0.029    47.38   1.130s
 TH-229    773.52   193.51       168.        -9.    -0.005   283.93   1.137s
 U-235     820.80   205.33       116.        21.     0.012   101.72   1.148s
 TH-229    842.87   210.85       144.        24.     0.013    99.78   1.153s
 Cf-251    907.45   227.00       148.         9.     0.005   266.74   1.168s
 TH-227    943.33   235.97       904.       -27.    -0.015   161.61   1.176s
 PB-212    953.97   238.63        69.       401.     0.223     5.80   1.179D
 PB-214    967.43   242.00       109.        65.     0.036    26.10   1.182D
 EU-152    978.21   244.69       788.       -10.    -0.005   413.03   1.185s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:09 AMPage  6
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193754.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-227   1024.39   256.24       108.         5.     0.003   409.39   1.195 
 Cd-113m  1054.23   263.70       169.       -22.    -0.012    84.43   1.202s
 BI-210M  1062.75   265.83       149.        19.     0.010    95.94   1.204s
 TL-208   1108.55   277.28        88.        11.     0.006   120.57   1.215 
 Hg-203   1116.22   279.20       130.        -4.    -0.002   375.66   1.216 
 I-131    1136.61   284.30        76.        18.     0.010    95.15   1.221s
 PB-214   1179.77   295.09        45.       129.     0.072    11.50   1.231D
 TL-210   1183.41   296.00       561.       -19.    -0.010   180.96   1.231s
 PB-212   1199.52   300.03        42.        26.     0.014    40.80   1.235D
 PA-231   1199.68   300.07       542.       -19.    -0.010   177.43   1.235s
 PA-233   1200.12   300.18       523.        -6.    -0.003   517.00   1.235s
 PA-231   1210.00   302.65       517.         0.     0.000  1000.00   1.237s
 BA-133   1210.81   302.85       517.         0.     0.000  1000.00   1.238 
 Ba-140   1218.80   304.85       517.         0.     0.000  1000.00   1.240 
 BI-210M  1218.99   304.90       517.         0.     0.000  1000.00   1.240 
 Ir-192   1233.16   308.44       517.         0.     0.000  1000.00   1.243s
 PA-233   1247.44   312.01       517.         0.     0.000  1000.00   1.246s
 Ir-192   1265.35   316.49       517.         0.     0.000  1000.00   1.250s
 CR-51    1279.73   320.08       574.       -22.    -0.012    68.75   1.253s
 La-140   1314.43   328.76       246.        15.     0.008   154.66   1.261s
 Cf-249   1333.15   333.44       260.        15.     0.008   158.52   1.265s
 AC-228   1351.47   338.02        44.        67.     0.037    22.74   1.125 
 Cs-136   1361.66   340.57       275.        15.     0.008   161.96   1.272s
 EU-152   1376.53   344.29       289.        15.     0.008   165.69   1.275s
 HF-181   1382.70   345.83       393.       -18.    -0.010   155.08   1.276s
 PB-214   1406.17   351.70        44.       260.     0.144     8.02   1.699s
 BA-133   1423.37   356.00       377.        -8.    -0.005   331.47   1.285s
 I-131    1457.31   364.48        64.       -13.    -0.007   123.64   1.293s
 BA-133   1534.73   383.84       167.       -18.    -0.010   103.35   1.310s
 Cf-249   1551.17   387.95       185.         0.     0.000  1000.00   1.314s
 SN-113   1566.12   391.69       142.        17.     0.009   104.88   1.317s
 SB-125   1710.86   427.88        43.        -2.    -0.001   579.58   1.349s
 AG-108M  1735.10   433.94        48.        -4.    -0.002   387.88   1.354s
 PM-146   1814.87   453.88        40.         2.     0.001   527.93   1.372s
 SB-125   1852.82   463.37        96.        17.     0.009    86.90   1.380s
 Ir-192   1871.59   468.06       167.       -22.    -0.012    87.52   1.384s
 BE-7     1909.73   477.60       100.        15.     0.008   101.09   1.392 
 HF-181   1927.34   482.00       115.         2.     0.001   770.39   1.396s
 La-140   1947.43   487.02       122.       -10.    -0.005   134.57   1.400s
 RU-103   1987.56   497.05        22.        11.     0.006    91.84   1.409s
 RH-106   2046.81   511.86        36.       129.     0.072    10.99   2.672s
 Kr-85    2055.27   513.98       165.         0.     0.000  1000.00   1.424s
 Nd-147   2123.35   531.00        35.         9.     0.005   132.86   1.438s
 Ba-140   2148.39   537.26        31.         6.     0.003   194.57   1.444s
 CS-134   2252.30   563.24        43.        -5.    -0.003   241.44   1.466s
 CS-134   2276.64   569.32        37.        13.     0.007    73.78   1.471s
 PA-234   2277.24   569.47        50.         0.     0.000  1000.00   1.471s
 BI-207   2278.16   569.70        46.         4.     0.002   219.43   1.471s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:09 AMPage  7
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193754.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   2331.12   582.94        16.       148.     0.082    10.21   1.187s
 SB-125   2401.36   600.50       371.       -16.    -0.009   176.25   1.497s
 CS-134   2418.21   604.71       333.         0.     0.000  1000.00   1.500s
 BI-214   2436.39   609.26        17.       189.     0.105     8.31   1.517 
 RU-103   2440.56   610.30       333.         0.     0.000  1000.00   1.505s
 AG-108M  2456.49   614.28       333.         0.     0.000  1000.00   1.508s
 PM-144   2471.62   618.06       333.         0.     0.000  1000.00   1.512s
 RH-106   2487.04   621.92       333.         0.     0.000  1000.00   1.515 
 SB-125   2542.94   635.89        45.         3.     0.001   362.28   1.526s
 I-131    2547.28   636.97        51.        -6.    -0.003   182.54   1.527s
 AG-110M  2630.43   657.76        82.        -4.    -0.002   289.32   1.544s
 CS-137   2646.03   661.66        70.        14.     0.007    92.07   1.548 
 PM-144   2785.58   696.54        47.        11.     0.006    91.38   1.576s
 NB-94    2809.93   702.63        82.        -8.    -0.005   124.45   1.581s
 SB-124   2890.57   722.79        47.        14.     0.008    76.23   1.598s
 AG-108M  2891.17   722.94        61.         6.     0.004   176.72   1.598s
 EU-154   2892.86   723.36        67.         0.     0.000  1000.00   1.598s
 ZR-95    2896.22   724.20        67.         0.     0.000  1000.00   1.599s
 BI-212   2908.11   727.17        58.         6.     0.004   169.58   1.601s
 PM-146   2942.31   735.72        42.       -13.    -0.007    77.41   1.608s
 PM-146   2988.08   747.16        14.        10.     0.005    87.98   1.617s
 ZR-95    3026.36   756.73        20.         6.     0.003   168.87   1.625s
 AG-110M  3055.23   763.94        25.         5.     0.003   148.32   1.631s
 NB-95    3062.61   765.79        49.        -6.    -0.004   161.79   1.632s
 PA-234M  3065.10   766.41        41.         6.     0.004   148.96   1.633s
 EU-152   3115.14   778.92        15.        10.     0.005    91.75   1.643s
 BI-212   3141.15   785.42        76.       -15.    -0.009    55.44   1.648s
 CS-134   3182.96   795.87        28.        18.     0.010    49.00   1.656s
 TL-210   3197.88   799.60        46.        10.     0.006   101.20   1.659s
 CS-134   3207.29   801.95        64.        11.     0.006   103.50   1.661s
 CO-58    3242.59   810.78        80.       -16.    -0.009    80.96   1.668s
 La-140   3262.58   815.77        74.         5.     0.003   229.77   1.672s
 Cs-136   3273.50   818.50        71.         0.     0.000  1000.00   1.674s
 MN-54    3338.91   834.85        30.         3.     0.001   463.02   1.687s
 Co-56    3386.61   846.77        25.        -3.    -0.002   366.13   1.696s
 TL-208   3441.80   860.56        31.        13.     0.007    97.32   1.707s
 NB-94    3483.94   871.10        44.       -15.    -0.009    66.51   1.715s
 EU-154   3492.47   873.23        34.        10.     0.006    85.97   1.717s
 PA-234   3521.68   880.53        75.       -14.    -0.008    93.42   1.722s
 PA-234   3532.53   883.24        88.         0.     0.000  1000.00   1.724s
 AG-110M  3538.30   884.68        88.         0.     0.000  1000.00   1.725s
 Sc-46    3556.69   889.28       100.        -9.    -0.005   160.89   1.729s
 Y-88     3591.74   898.04        15.        10.     0.006    87.11   1.736s
 AC-228   3644.34   911.19         6.        93.     0.052    11.64   0.783s
 AG-110M  3749.60   937.49        35.        -9.    -0.005   148.31   1.766s
 PA-234   3783.72   946.02        20.         5.     0.003   201.66   1.772s
 EU-152   3856.11   964.11       126.       -12.    -0.007   130.82   1.786s
 AC-228   3875.56   968.97        47.        89.     0.049    15.26   1.790s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:09 AMPage  8
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193754.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-154   3985.03   996.33        53.        -2.    -0.001   447.44   1.810s
 EU-154   4018.82  1004.77        32.        -8.    -0.004   164.57   1.816s
 Co-56    4151.13  1037.84        32.         0.     0.000  1000.00   1.841s
 Cs-136   4192.07  1048.07        16.         5.     0.003   121.66   1.848 
 RH-106   4201.23  1050.36        32.        -3.    -0.002   247.39   1.850s
 BI-207   4254.46  1063.66        16.        11.     0.006    86.49   1.860s
 Ga-68    4309.44  1077.40        21.         3.     0.001   398.43   1.870s
 FE-59    4396.88  1099.25        32.       -13.    -0.007   101.80   1.886s
 EU-152   4448.20  1112.07       105.       -15.    -0.008   101.73   1.895s
 ZN-65    4462.09  1115.55        90.        -6.    -0.003   218.18   1.897s
 BI-214   4481.19  1120.32        13.        45.     0.025    22.91   1.305s
 Sc-46    4482.12  1120.55        84.         0.     0.000  1000.00   1.901s
 Ta-182   4485.12  1121.30       108.       -17.    -0.010    87.27   1.901 
 CO-60    4692.96  1173.24         0.        23.     0.013    21.35   1.938s
 Ta-182   4756.25  1189.05        51.       -15.    -0.008   114.60   1.949 
 Ta-182   4885.75  1221.41        17.         5.     0.003   198.49   1.972 
 Co-56    4953.27  1238.28        57.       -16.    -0.009    30.90   1.984s
 NA-22    5098.35  1274.53        28.       -10.    -0.006    79.21   2.008s
 EU-154   5098.39  1274.54        39.         0.     0.000  1000.00   2.008s
 FE-59    5166.65  1291.60        28.       -12.    -0.007   105.15   2.020s
 TL-210   5252.32  1313.00        28.        -8.    -0.005   153.75   2.034s
 CO-60    5330.37  1332.50        23.        -5.    -0.003   243.70   2.047s
 AG-110M  5537.69  1384.30        11.         5.     0.003   175.40   2.082s
 EU-152   5632.56  1408.00        11.        -1.    -0.001   598.44   2.097s
 K-40     5843.55  1460.71         8.       385.     0.214     5.20   2.099 
 La-140   6385.95  1596.21        24.       -12.    -0.007   102.74   2.215s
 SB-124   6765.35  1690.98        13.        -4.    -0.002   246.63   2.272s
 BI-214   7059.65  1764.49        45.         8.     0.004   123.84   2.314 
 Co-56    7087.11  1771.35        44.         9.     0.005   111.59   2.318s
 Y-88     7346.20  1836.06        13.        -2.    -0.001   570.06   2.354s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   3.3325E+00                                      5.31E+01             
                           477.60 3.333E+00 ?(  1.134E+01 1.01E+02 1.05E+01 G  
 
NA-22    C  -5.2779E-01                                      9.50E+02             
                          1274.53-5.278E-01 ?(  1.405E+00 7.92E+01 9.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:09 AMPage  9
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193754.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
K-40     N   2.0572E+02                                      4.66E+11             
                          1460.83 2.057E+02  (P 8.406E+00 5.20E+00 1.07E+01 G  
 
Sc-46    F  -3.4609E-01                                      8.38E+01             
                           889.28-3.461E-01 ?(  1.899E+00 1.61E+02 1.00E+02 G  
                          1120.55 0.000E+00 +   2.093E+00 1.00E+03 1.00E+02 G  
 
CR-51    F  -3.9732E+00                                      2.77E+01             
                           320.08-3.973E+00 ?(P 2.093E+01 6.88E+01 9.94E+00 G  
 
MN-54    C   9.6412E-02                                      3.12E+02             
                           834.85 9.641E-02 ?(P 1.040E+00 4.63E+02 1.00E+02 G  
 
FE-59    F  -1.0716E+00                                      4.45E+01             
                          1099.25-1.072E+00 ?(P 2.346E+00 1.02E+02 5.65E+01 G  
                          1291.60-1.473E+00 +   3.286E+00 1.05E+02 4.32E+01 G  
 
Co-56    C  -1.2375E-01                                      7.73E+01             
                           846.77-1.237E-01 ?(P 9.694E-01 3.66E+02 9.99E+01 G  
                          1238.28-1.195E+00 + P 2.857E+00 3.09E+01 6.61E+01 G  
                          1037.84 0.000E+00 +   8.922E+00 1.00E+03 1.41E+01 G  
                          1771.35 3.809E+00 ?   1.452E+01 1.12E+02 1.55E+01  A 
 
CO-57    C   2.6691E-01                                      2.72E+02             
                           122.06 0.000E+00 &(  9.993E-01 1.00E+03 8.56E+01 G  
                           136.47 2.406E+00  (  1.299E+01 1.62E+02 1.07E+01 G  
 
CO-58    C  -5.9061E-01                                      7.09E+01             
                           810.78-5.906E-01 ?(  1.598E+00 8.10E+01 9.95E+01 G  
 
CO-60    F   4.1835E-01                                      1.93E+03             
                          1332.50-2.469E-01 ?(  1.317E+00 2.44E+02 1.00E+02 G  
                          1173.24 1.084E+00 ?(P 3.525E-01 2.14E+01 9.99E+01 G  
 
ZN-65    F  -5.6831E-01                                      2.44E+02             
                          1115.55-5.683E-01 ?(  4.263E+00 2.18E+02 5.06E+01 G  
 
NB-94    I  -2.7250E-01                                      7.41E+06             
                           702.63-2.725E-01  (P 1.476E+00 1.24E+02 9.79E+01 G  
                           871.10-5.808E-01 +   1.278E+00 6.65E+01 9.99E+01 G  
 
ZR-95    I   3.7427E-01                                      6.40E+01             
                           756.73 3.743E-01 ?(  1.469E+00 1.69E+02 5.45E+01 G  
                           724.20 0.000E+00 -   3.040E+00 1.00E+03 4.42E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:09 AMPage 10
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193754.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
NB-95    I  -2.1757E-01                                      6.40E+01             
                           765.79-2.176E-01 &(  1.217E+00 1.62E+02 9.98E+01 G  
 
RU-103   I   2.9950E-01                                      3.93E+01             
                           497.05 2.995E-01 &(  6.671E-01 9.18E+01 9.09E+01 G  
                           610.30 0.000E+00 -   4.410E+01 1.00E+03 5.75E+00 GA 
 
AG-108M  C   7.0122E-02                                      1.53E+05             
                           433.94-9.130E-02 ?(  8.686E-01 3.88E+02 9.05E+01 G  
                           722.94 2.309E-01 ?(  1.408E+00 1.77E+02 9.08E+01 G  
                           614.28 0.000E+00 &   2.836E+00 1.00E+03 8.98E+01 G  
 
AG-110M  F   3.5697E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  2.450E+00 1.00E+03 7.27E+01 G  
                           657.76-1.453E-01 +   1.454E+00 2.89E+02 9.46E+01 G  
                           937.49-1.049E+00 +   3.530E+00 1.48E+02 3.44E+01 G  
                          1384.30 1.048E+00 ?(  4.132E+00 1.75E+02 2.43E+01 G  
                           763.94 7.679E-01  (  3.995E+00 1.48E+02 2.23E+01 G  
 
SN-113   F   5.4027E-01                                      1.15E+02             
                           391.69 5.403E-01 ?(  1.904E+00 1.05E+02 6.40E+01 G  
 
SB-124   F   3.6419E-01                                      6.02E+01             
                           602.73-5.011E-02 %(  2.563E+00 1.51E+03 9.83E+01 G  
                          1690.98-4.928E-01 +   2.593E+00 2.47E+02 4.78E+01 G  
                           722.79 4.130E+00 ?(  1.052E+01 7.62E+01 1.08E+01 G  
 
SB-125   I   8.1736E-01                                      1.01E+03             
                           427.88-1.758E-01 ?(  2.516E+00 5.80E+02 2.96E+01 G  
                           600.50-2.496E+00 &   1.478E+01 1.76E+02 1.79E+01 G  
                           635.89 7.025E-01 ?(  8.980E+00 3.62E+02 1.13E+01 G  
                           463.37 3.749E+00 ?(  1.091E+01 8.69E+01 1.05E+01 G  
 
I-131    I   5.8312E-02                                      8.02E+00             
                           364.48-3.168E-01 ?(  9.744E-01 1.24E+02 8.17E+01 G  
                           284.30 5.049E+00 ?(  1.183E+01 9.52E+01 6.14E+00 G  
                           636.97-2.358E+00 &   1.493E+01 1.83E+02 7.17E+00 G  
 
Gd-153   F  -8.2688E-01                                      2.42E+02             
                            97.50-8.269E-01 &(  4.064E+00 1.47E+02 3.00E+01 G  
                           103.20 0.000E+00 +   5.634E+00 1.00E+03 2.18E+01 G  
 
Ga-68    C   4.2302E+00                                      4.71E-02             
                          1077.40 4.230E+00 &(  3.844E+01 3.98E+02 3.30E+00 G  

                                 (Page 12 of 22)

Page 1237 of 1586



      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:09 AMPage 11
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193754.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Tc-99m   I   3.0120E-01                                      2.51E-01             
                           140.51 3.012E-01 ?(  1.645E+00 1.64E+02 8.93E+01 G  
 
BA-133   F  -2.6296E-01                                      3.85E+03             
                           356.00-2.630E-01 ?(  2.942E+00 3.31E+02 6.20E+01 G  
                           302.85 0.000E+00 &   1.037E+01 1.00E+03 1.83E+01 G  
                           383.84-4.195E+00 +   1.454E+01 1.03E+02 8.94E+00 GA 
                            80.99-1.081E+00 + P 5.221E+00 7.17E+01 3.41E+01 GA 
 
CS-134   I   1.2537E+00                                      7.54E+02             
                           795.87 7.278E-01 ?(  1.139E+00 4.90E+01 8.55E+01 G  
                           604.71 0.000E+00 -   2.580E+00 1.00E+03 9.76E+01 G  
                           569.32 2.261E+00 ?(  5.565E+00 7.38E+01 1.54E+01 G  
                           801.95 4.648E+00 &(  1.630E+01 1.04E+02 8.69E+00 G  
                           563.24-1.575E+00 - P 1.083E+01 2.41E+02 8.35E+00 G  
 
CS-137   I   4.8632E-01                                      1.10E+04             
                           661.66 4.863E-01  (  1.507E+00 9.21E+01 8.52E+01 G  
 
CE-139   F   3.6461E-01                                      1.38E+02             
                           165.85 3.646E-01 ?(P 1.175E+00 9.66E+01 7.99E+01 G  
 
Ba-140   I   6.4146E-01                                      1.28E+01             
                           537.26 6.415E-01 ?(P 3.093E+00 1.95E+02 2.44E+01 G  
                           162.66-4.753E+00 + P 1.452E+01 7.98E+01 6.22E+00 G  
                           304.85 0.000E+00 -   4.453E+01 1.00E+03 4.29E+00 G  
 
La-140   I  -1.9530E-01                                      1.28E+01             
                          1596.21-7.706E-01 ?(  1.640E+00 1.03E+02 9.54E+01 G  
                           487.02-5.165E-01 + P 2.911E+00 1.35E+02 4.55E+01 G  
                           328.76 1.326E+00 *(  6.910E+00 1.55E+02 2.03E+01 G  
                           815.77 8.353E-01 ?(  6.631E+00 2.30E+02 2.33E+01 G  
 
CE-141   I  -5.9853E-01                                      3.25E+01             
                           145.44-5.985E-01  (  3.161E+00 1.58E+02 4.82E+01 G  
 
CE-144   I   2.2943E+00                                      2.85E+02             
                           133.54 2.294E+00 ?(  1.201E+01 1.57E+02 1.11E+01 G  
 
PM-144   C   3.6162E-01                                      3.63E+02             
                           696.54 3.616E-01 ?(P 1.115E+00 9.14E+01 9.90E+01 G  
                           618.06 0.000E+00 -   2.583E+00 1.00E+03 9.91E+01 G  
 
EU-152   F   1.0673E+00                                      4.94E+03             
                           121.78 3.542E-01 &(  2.943E+00 2.46E+02 2.86E+01 G  
                           344.29 1.061E+00 &(  5.916E+00 1.66E+02 2.65E+01 G  
                          1112.07-4.946E+00 +   1.694E+01 1.02E+02 1.36E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:09 AMPage 12
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193754.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           778.92 2.655E+00 ?(  5.571E+00 9.18E+01 1.29E+01 G  
                           964.11-3.482E+00 +   1.541E+01 1.31E+02 1.46E+01 G  
                           244.69-1.925E+00 +   2.666E+01 4.13E+02 7.58E+00 G  
                          1408.00-3.511E-01 +   4.845E+00 5.98E+02 2.10E+01 GA 
 
EU-154   I   5.2780E-01                                      3.14E+03             
                           123.10-2.743E-01 ?(  1.975E+00 2.13E+02 4.08E+01 G  
                          1274.54 0.000E+00 +   4.596E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 +   6.633E+00 1.00E+03 2.02E+01 G  
                           873.23 3.194E+00 ?(  9.274E+00 8.60E+01 1.23E+01 G  
                          1004.77-1.878E+00 +   6.825E+00 1.65E+02 1.80E+01 G  
                           996.33-9.246E-01 +   1.456E+01 4.47E+02 1.06E+01 G  
 
HF-181   F   4.3110E-01                                      4.24E+01             
                           482.00 5.969E-02 &(  1.591E+00 7.70E+02 8.05E+01 G  
                           133.02 5.866E-01 ?(  3.019E+00 1.54E+02 4.33E+01 G  
                           345.83-2.329E+00 +   1.211E+01 1.55E+02 1.51E+01 G  
                           136.30 4.391E+00  (  2.332E+01 1.59E+02 5.85E+00 G  
 
Ta-182   F  -2.3109E+00                                      1.14E+02             
                          1121.30-2.311E+00  (  6.749E+00 8.73E+01 3.49E+01 G  
                          1221.41 9.136E-01 +   4.006E+00 1.98E+02 2.70E+01 G  
                          1189.05-4.471E+00 +   1.073E+01 1.15E+02 1.62E+01 G  
 
Hg-203   F  -8.8051E-02                                      4.66E+01             
                           279.20-8.805E-02 &(  1.136E+00 3.76E+02 8.15E+01 G  
 
TL-208   N   4.9079E+00                                      6.98E+02             
                           583.02 4.908E+00  (P 6.969E-01 1.02E+01 8.45E+01 G  
                           277.28 2.960E+00 & P 1.210E+01 1.21E+02 6.31E+00 G  
                           860.56 3.925E+00 & P 8.648E+00 9.73E+01 1.24E+01 G  
 
PM-146   C   3.8717E-01                                      2.02E+03             
                           453.88 8.743E-02 ?(P 1.146E+00 5.28E+02 6.50E+01 G  
                           747.16 9.602E-01 ?(P 1.996E+00 8.80E+01 3.40E+01 G  
                           735.72-1.984E+00 + P 4.886E+00 7.74E+01 2.25E+01 G  
 
Y-88     F   1.4788E-01                                      1.07E+02             
                          1836.06-1.207E-01 ?(P 1.341E+00 5.70E+02 9.92E+01 G  
                           898.04 4.323E-01 ?(  8.582E-01 8.71E+01 9.37E+01 G  
 
Cd-113m     -5.9706E+03                                      5.33E+03             
                           263.70-5.971E+03 ?(  1.680E+04 8.44E+01 6.00E-03   K
 
Cf-251   T  -7.1844E-02                                      3.28E+05             
                           176.60-7.184E-02 &(  4.636E+00 2.48E+03 1.70E+01 G  
                           227.00 2.057E+00 &   1.358E+01 2.67E+02 6.30E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:09 AMPage 13
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193754.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cf-249   T   3.3474E-01                                      1.28E+05             
                           387.95 0.000E+00 ?(  2.085E+00 1.00E+03 6.60E+01 G  
                           333.44 1.759E+00 ?(  9.389E+00 1.59E+02 1.55E+01 G  
 
Sn-126       9.5779E-02                                      3.65E+07             
                            87.57 9.578E-02 }   5.145E+00 6.43E+02 3.75E+01 GA 
                            64.28 9.578E-02 %(  1.551E+01 4.79E+03 9.70E+00 G  
                            86.94 6.750E+00     7.474E+00 3.48E+01 9.04E+00 GA 
 
PB-210   N   1.0293E+01                                      8.14E+03             
                            46.54 1.029E+01 &(P 2.978E+01 1.13E+02 4.25E+00 G  
 
PB-212   N   1.3780E+01                                      6.98E+02             
                           238.63 1.378E+01  (P 1.426E+00 5.80E+00 4.33E+01 G  
                           300.03 1.364E+01     1.750E+01 4.08E+01 3.28E+00 GA 
 
PB-214   N   1.3431E+01                                      5.84E+05             
                           351.93 1.343E+01  (P 1.737E+00 8.02E+00 3.76E+01 G  
                           295.09 1.148E+01 - P 3.029E+00 1.15E+01 1.93E+01 G  
                           242.00 1.305E+01     1.041E+01 2.61E+01 7.43E+00 GA 
 
BI-207   C   6.6483E-01                                      1.18E+04             
                          1063.66 6.648E-01 ?(  1.267E+00 8.65E+01 7.45E+01 G  
                           569.70 1.264E-01 -   9.690E-01 2.19E+02 9.77E+01 G  
 
BI-212   N   2.8376E+00                                      6.98E+02             
                           727.17 2.838E+00  (  1.661E+01 1.70E+02 7.55E+00 G  
                           785.42-4.231E+01 + P 1.180E+02 5.54E+01 1.28E+00 GA 
 
U-235    N  -1.4911E-01                                      2.57E+11             
                           143.79-2.828E+00  (  1.452E+01 1.54E+02 1.10E+01 G  
                           205.33 5.712E+00 &(P 1.424E+01 1.02E+02 5.01E+00 G  
                           163.38 0.000E+00 +   1.861E+01 1.00E+03 5.08E+00 G  
                           185.72 1.238E+00     1.462E+00 4.74E+01 5.40E+01 GA 
 
BI-214   N   1.2333E+01                                      5.84E+05             
                           609.31 1.184E+01  (P 1.372E+00 8.31E+00 4.61E+01 G  
                          1120.29 1.384E+01  (P 5.876E+00 2.29E+01 1.51E+01 G  
                          1764.49 3.460E+00 - P 1.467E+01 1.24E+02 1.54E+01 G  
 
BI-210M  T   5.9479E-01                                      1.10E+09             
                           265.83 5.948E-01 &(P 1.911E+00 9.59E+01 5.00E+01 G  
                           304.90 0.000E+00 -   6.823E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   1.1961E+01                                      2.10E+03             
                           911.07 1.257E+01 @(P 1.900E+00 1.16E+01 2.90E+01 G  
                           968.97 2.087E+01 + P 8.172E+00 1.53E+01 1.75E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:09 AMPage 14
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193754.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           338.32 1.049E+01  (P 5.308E+00 2.27E+01 1.20E+01 G  
                            93.35-2.685E-01 % P 3.390E+01 1.43E+03 5.56E+00 XA 
 
TH-227   N   1.1154E+00                                      7.95E+03             
                           256.24 1.115E+00 ?(  1.141E+01 4.09E+02 7.00E+00 G  
                           235.97-3.184E+00 +   1.716E+01 1.62E+02 1.23E+01 G  
                            50.14-2.449E+00 + P 1.913E+01 2.24E+02 8.00E+00 G  
 
TH-229   N   2.8845E+00                                      2.68E+06             
                           193.51-2.651E+00 ?(  1.859E+01 2.84E+02 4.40E+00 G  
                           210.85 1.103E+01 ?(  2.689E+01 9.98E+01 2.99E+00 G  
 
TH-234   N   6.2043E+00                                      1.63E+12             
                            92.59 7.181E+00  (P 1.307E+01 5.55E+01 5.58E+00 G  
                            63.29 4.772E+00  (  3.908E+01 2.44E+02 3.81E+00 G  
 
PA-234   N   1.4468E+00                                      1.63E+12             
                           131.29 1.403E+00 ?(  7.105E+00 1.52E+02 1.80E+01 G  
                           946.02 1.505E+00 ?(  7.089E+00 2.02E+02 1.34E+01 G  
                           569.47 0.000E+00 -   1.194E+01 1.00E+03 8.20E+00 G  
                           883.24 0.000E+00 &   1.853E+01 1.00E+03 9.60E+00 G  
                           880.53-8.691E+00 +   2.733E+01 9.34E+01 6.00E+00 GA 
 
PA-234M  N   1.8827E+01                                      1.63E+12             
                          1001.00-5.150E-01 %(P 1.889E+02 1.33E+04 8.37E-01 G  
                           766.41 7.389E+01 &(  3.812E+02 1.49E+02 2.94E-01 G  
 
AM-241   T  -1.0292E+00                                      1.58E+05             
                            59.54-1.029E+00 ?(  3.227E+00 1.23E+02 3.59E+01 G  
 
Np-237   F  -2.5699E+00                                      2.14E+06             
                            86.49-2.570E+00  (  1.526E+01 1.78E+02 1.31E+01 G  
 
Cs-136   F   2.1898E-01                                      1.30E+01             
                           818.50 0.000E+00 ?(  1.514E+00 1.00E+03 1.00E+02 G  
                          1048.07 2.731E-01 ?(  1.166E+00 1.22E+02 8.00E+01 G  
                           340.57 5.935E-01 ?(  3.235E+00 1.62E+02 4.69E+01 G  
 
Np-239   T   1.2391E+00                                      2.36E+00             
                           103.70 0.000E+00 &   5.114E+00 1.00E+03 2.40E+01 X  
                           106.13 1.239E+00 &(  5.049E+00 1.22E+02 2.27E+01 G  
                            99.50 0.000E+00 -   8.247E+00 1.00E+03 1.50E+01 X  
 
Nd-147       1.8723E+00                                      1.11E+01             
                           531.00 1.872E+00 ?(  6.048E+00 1.33E+02 1.30E+01 G  
                            91.10-1.216E+00 +   6.626E+00 1.64E+02 2.83E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:09 AMPage 15
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193754.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TL-210   N   3.5774E-01                                      5.84E+05             
                           799.60 3.577E-01 ?(  1.230E+00 1.01E+02 9.90E+01 G  
                           296.00-4.069E-01 +   2.465E+00 1.81E+02 7.90E+01 G  
                          1313.00-2.075E+00 +   6.850E+00 1.54E+02 2.10E+01 GA 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54       144.        20.     0.011   112.81   1.029E+01  P
 AM-241      59.54       249.       -24.    -0.014   123.08  -1.029E+00   
 BA-133      80.99      1063.       -32.    -0.018    71.70  -1.081E+00  P
 Np-237      86.49      1450.       -30.    -0.017   178.38  -2.570E+00   
 EU-155      86.54      1475.       -32.    -0.018   172.74  -1.142E+00   
 Nd-147      91.10      1335.       -32.    -0.018   163.75  -1.216E+00   
 Gd-153      97.50       581.       -23.    -0.013   147.10  -8.269E-01   
 Np-239     106.13       528.        27.     0.015   122.13   1.239E+00   
 EU-152     121.78       277.        10.     0.005   245.75   3.542E-01   
 EU-154     123.10       253.       -11.    -0.006   212.96  -2.743E-01   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:09 AMPage 16
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193754.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234     131.29       634.        24.     0.013   151.58   1.403E+00   
 HF-181     133.02       658.        24.     0.013   154.10   5.866E-01   
 CE-144     133.54       682.        24.     0.013   156.74   2.294E+00   
 HF-181     136.30       706.        24.     0.013   159.02   4.391E+00   
 CO-57      136.47       729.        24.     0.013   161.64   2.406E+00   
 Tc-99m     140.51       753.        24.     0.013   163.62   3.012E-01   
 U-235      143.79       924.       -28.    -0.016   154.04  -2.828E+00   
 CE-141     145.44       836.       -26.    -0.014   158.34  -5.985E-01   
 Ba-140     162.66       249.       -25.    -0.014    79.85  -4.753E+00  P
 CE-139     165.85       275.        25.     0.014    96.62   3.646E-01  P
 U-235      185.72       165.        53.     0.029    47.38   1.238E+00   
 TH-229     193.51       168.        -9.    -0.005   283.93  -2.651E+00   
 U-235      205.33       116.        21.     0.012   101.72   5.712E+00  P
 TH-229     210.85       144.        24.     0.013    99.78   1.103E+01   
 Cf-251     227.00       148.         9.     0.005   266.74   2.057E+00   
 EU-152     244.69       788.       -10.    -0.005   413.03  -1.925E+00   
 Cd-113m    263.70       169.       -22.    -0.012    84.43  -5.971E+03   
 BI-210M    265.83       149.        19.     0.010    95.94   5.948E-01  P
 Hg-203     279.20       130.        -4.    -0.002   375.66  -8.805E-02   
 I-131      284.30        76.        18.     0.010    95.15   5.049E+00   
 TL-210     296.00       561.       -19.    -0.010   180.96  -4.069E-01   
 PA-231     300.07       542.       -19.    -0.010   177.43  -1.323E+01   
 PA-233     300.18       523.        -6.    -0.003   517.00  -1.761E+00   
 CR-51      320.08       574.       -22.    -0.012    68.75  -3.973E+00  P
 La-140     328.76       246.        15.     0.008   154.66   1.326E+00   
 Cf-249     333.44       260.        15.     0.008   158.52   1.759E+00   
 Cs-136     340.57       275.        15.     0.008   161.96   5.935E-01   
 EU-152     344.29       289.        15.     0.008   165.69   1.061E+00   
 HF-181     345.83       393.       -18.    -0.010   155.08  -2.329E+00   
 BA-133     356.00       377.        -8.    -0.005   331.47  -2.630E-01   
 I-131      364.48        64.       -13.    -0.007   123.64  -3.168E-01   
 BA-133     383.84       167.       -18.    -0.010   103.35  -4.195E+00   
 SN-113     391.69       142.        17.     0.009   104.88   5.403E-01   
 SB-125     427.88        43.        -2.    -0.001   579.58  -1.758E-01   
 AG-108M    433.94        48.        -4.    -0.002   387.88  -9.130E-02   
 PM-146     453.88        40.         2.     0.001   527.93   8.743E-02  P
 SB-125     463.37        96.        17.     0.009    86.90   3.749E+00   
 Ir-192     468.06       167.       -22.    -0.012    87.52  -9.894E-01   
 BE-7       477.60       100.        15.     0.008   101.09   3.333E+00   
 HF-181     482.00       115.         2.     0.001   770.39   5.969E-02   
 La-140     487.02       122.       -10.    -0.005   134.57  -5.165E-01  P
 RU-103     497.05        22.        11.     0.006    91.84   2.995E-01   
 RH-106     511.86        36.       129.     0.072    10.99   1.637E+01   
 Nd-147     531.00        35.         9.     0.005   132.86   1.872E+00   
 Ba-140     537.26        31.         6.     0.003   194.57   6.415E-01  P
 BI-207     569.70        46.         4.     0.002   219.43   1.264E-01   
 SB-125     600.50       371.       -16.    -0.009   176.25  -2.496E+00   
 SB-125     635.89        45.         3.     0.001   362.28   7.025E-01   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:09 AMPage 17
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193754.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 I-131      636.97        51.        -6.    -0.003   182.54  -2.358E+00   
 AG-110M    657.76        82.        -4.    -0.002   289.32  -1.453E-01   
 CS-137     661.66        70.        14.     0.007    92.07   4.863E-01   
 PM-144     696.54        47.        11.     0.006    91.38   3.616E-01  P
 NB-94      702.63        82.        -8.    -0.005   124.45  -2.725E-01  P
 SB-124     722.79        47.        14.     0.008    76.23   4.130E+00   
 AG-108M    722.94        61.         6.     0.004   176.72   2.309E-01   
 BI-212     727.17        58.         6.     0.004   169.58   2.838E+00   
 PM-146     735.72        42.       -13.    -0.007    77.41  -1.984E+00  P
 PM-146     747.16        14.        10.     0.005    87.98   9.602E-01  P
 ZR-95      756.73        20.         6.     0.003   168.87   3.743E-01   
 AG-110M    763.94        25.         5.     0.003   148.32   7.679E-01   
 NB-95      765.79        49.        -6.    -0.004   161.79  -2.176E-01   
 PA-234M    766.41        41.         6.     0.004   148.96   7.389E+01   
 EU-152     778.92        15.        10.     0.005    91.75   2.655E+00   
 BI-212     785.42        76.       -15.    -0.009    55.44  -4.231E+01  P
 TL-210     799.60        46.        10.     0.006   101.20   3.577E-01   
 CO-58      810.78        80.       -16.    -0.009    80.96  -5.906E-01   
 La-140     815.77        74.         5.     0.003   229.77   8.353E-01   
 MN-54      834.85        30.         3.     0.001   463.02   9.641E-02  P
 Co-56      846.77        25.        -3.    -0.002   366.13  -1.237E-01  P
 NB-94      871.10        44.       -15.    -0.009    66.51  -5.808E-01   
 EU-154     873.23        34.        10.     0.006    85.97   3.194E+00   
 PA-234     880.53        75.       -14.    -0.008    93.42  -8.691E+00   
 Sc-46      889.28       100.        -9.    -0.005   160.89  -3.461E-01   
 Y-88       898.04        15.        10.     0.006    87.11   4.323E-01   
 AG-110M    937.49        35.        -9.    -0.005   148.31  -1.049E+00   
 PA-234     946.02        20.         5.     0.003   201.66   1.505E+00   
 EU-152     964.11       126.       -12.    -0.007   130.82  -3.482E+00   
 EU-154     996.33        53.        -2.    -0.001   447.44  -9.246E-01   
 EU-154    1004.77        32.        -8.    -0.004   164.57  -1.878E+00   
 Cs-136    1048.07        16.         5.     0.003   121.66   2.731E-01   
 RH-106    1050.36        32.        -3.    -0.002   247.39  -9.354E+00   
 BI-207    1063.66        16.        11.     0.006    86.49   6.648E-01   
 Ga-68     1077.40        21.         3.     0.001   398.43   4.230E+00   
 FE-59     1099.25        32.       -13.    -0.007   101.80  -1.072E+00  P
 EU-152    1112.07       105.       -15.    -0.008   101.73  -4.946E+00   
 ZN-65     1115.55        90.        -6.    -0.003   218.18  -5.683E-01   
 Ta-182    1121.30       108.       -17.    -0.010    87.27  -2.311E+00   
 CO-60     1173.24         0.        23.     0.013    21.35   1.084E+00  P
 Ta-182    1189.05        51.       -15.    -0.008   114.60  -4.471E+00   
 Ta-182    1221.41        17.         5.     0.003   198.49   9.136E-01   
 Co-56     1238.28        57.       -16.    -0.009    30.90  -1.195E+00  P
 NA-22     1274.53        28.       -10.    -0.006    79.21  -5.278E-01   
 FE-59     1291.60        28.       -12.    -0.007   105.15  -1.473E+00   
 TL-210    1313.00        28.        -8.    -0.005   153.75  -2.075E+00   
 CO-60     1332.50        23.        -5.    -0.003   243.70  -2.469E-01   
 AG-110M   1384.30        11.         5.     0.003   175.40   1.048E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:09 AMPage 18
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193754.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152    1408.00        11.        -1.    -0.001   598.44  -3.511E-01   
 La-140    1596.21        24.       -12.    -0.007   102.74  -7.706E-01   
 SB-124    1690.98        13.        -4.    -0.002   246.63  -4.928E-01   
 Co-56     1771.35        44.         9.     0.005   111.59   3.809E+00   
 Y-88      1836.06        13.        -2.    -0.001   570.06  -1.207E-01  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    3.3325E+00    3.3325E+00    1.011E+02%                1.13E+01
 NA-22  #A   -5.2779E-01   -5.2779E-01    7.921E+01%                1.41E+00
 K-40         2.0572E+02    2.0572E+02    5.201E+00%                8.41E+00
 Sc-46  #A   -3.4608E-01   -3.4609E-01    1.609E+02%                1.90E+00
 CR-51  #A   -3.9732E+00   -3.9732E+00    6.875E+01%                2.09E+01
 MN-54  #A    9.6412E-02    9.6412E-02    4.630E+02%                1.04E+00
 FE-59  #A   -1.0715E+00   -1.0716E+00    1.018E+02%                2.35E+00
 Co-56  #A   -1.2375E-01   -1.2375E-01    3.661E+02%                9.69E-01
 CO-57  #A    2.6691E-01    2.6691E-01    1.616E+02%                9.99E-01
 CO-58  #A   -5.9061E-01   -5.9061E-01    8.096E+01%                1.60E+00
 CO-60  #A    4.1835E-01    4.1835E-01    2.135E+01%                1.32E+00
 ZN-65  #A   -5.6831E-01   -5.6831E-01    2.182E+02%                4.26E+00
 NB-94  #A   -2.7250E-01   -2.7250E-01    1.245E+02%                1.48E+00
 ZR-95  #A    3.7427E-01    3.7427E-01    1.689E+02%                1.47E+00
 NB-95  #A   -2.1757E-01   -2.1757E-01    1.618E+02%                1.22E+00
 RU-103 #A    2.9950E-01    2.9950E-01    9.184E+01%                6.67E-01
 RH-106 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.59E+01
 AG-108M#A    7.0122E-02    7.0122E-02    1.767E+02%                8.69E-01
 AG-110M#A    3.5697E-01    3.5697E-01    1.483E+02%                2.45E+00
 SN-113 #A    5.4027E-01    5.4027E-01    1.049E+02%                1.90E+00
 SB-124 #A    3.6419E-01    3.6419E-01    7.623E+01%                2.56E+00
 SB-125 #A    8.1736E-01    8.1736E-01    8.690E+01%                2.52E+00
 I-131  #A    5.8309E-02    5.8312E-02    7.801E+01%                9.74E-01
 Gd-153 #A   -8.2687E-01   -8.2688E-01    1.471E+02%                4.06E+00
 Ga-68  #A    4.1915E+00    4.2302E+00    3.984E+02%                3.84E+01
 Tc-99m #A    3.0068E-01    3.0120E-01    1.636E+02%                1.65E+00
 BA-133 #A   -2.6296E-01   -2.6296E-01    3.315E+02%                2.94E+00
 CS-134 #     1.2537E+00    1.2537E+00    4.541E+01%                1.14E+00
 CS-137 #A    4.8632E-01    4.8632E-01    9.207E+01%                1.51E+00
 CE-139 #A    3.6461E-01    3.6461E-01    9.662E+01%                1.17E+00
 Ba-140 #A    6.4144E-01    6.4146E-01    1.946E+02%                3.09E+00
 La-140 #A   -1.9530E-01   -1.9530E-01    9.847E+01%                1.64E+00
 CE-141 #A   -5.9852E-01   -5.9853E-01    1.583E+02%                3.16E+00
 CE-144 #A    2.2943E+00    2.2943E+00    1.567E+02%                1.20E+01
 PM-144 #A    3.6162E-01    3.6162E-01    9.138E+01%                1.12E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:09 AMPage 19
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193754.An1             
                                                                                 
 EU-152 #A    1.0673E+00    1.0673E+00    9.175E+01%                2.94E+00
 EU-154 #A    5.2780E-01    5.2780E-01    8.597E+01%                1.97E+00
 EU-155 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.78E+00
 HF-181 #A    4.3109E-01    4.3110E-01    1.541E+02%                1.59E+00
 Ta-182 #A   -2.3109E+00   -2.3109E+00    8.727E+01%                6.75E+00
 Hg-203 #A   -8.8050E-02   -8.8051E-02    3.757E+02%                1.14E+00
 TL-208 #     4.9079E+00    4.9079E+00    1.021E+01%                6.97E-01
 PM-146 #A    3.8717E-01    3.8717E-01    8.798E+01%                1.15E+00
 Y-88   #A    1.4788E-01    1.4788E-01    8.711E+01%                1.34E+00
 Cd-113m#A   -5.9706E+03   -5.9706E+03    8.443E+01%                1.68E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.22E+01
 Cf-251 #A   -7.1844E-02   -7.1844E-02    2.484E+03%                4.64E+00
 Cf-249 #A    3.3474E-01    3.3474E-01    1.585E+02%                2.08E+00
 Sn-126  A    9.5779E-02    9.5779E-02    4.794E+03%                1.55E+01
 PB-210 #A    1.0293E+01    1.0293E+01    1.128E+02%                2.98E+01
 PB-212       1.3780E+01    1.3780E+01    5.801E+00%                1.43E+00
 PB-214       1.3431E+01    1.3431E+01    8.023E+00%                1.74E+00
 BI-207 #A    6.6483E-01    6.6483E-01    8.649E+01%                1.27E+00
 BI-212 #A    2.8376E+00    2.8376E+00    1.696E+02%                1.66E+01
 U-235  #A   -1.4911E-01   -1.4911E-01    9.230E+01%                1.45E+01
 BI-214       1.2333E+01    1.2333E+01    8.307E+00%                1.37E+00
 BI-210M#A    5.9479E-01    5.9479E-01    9.594E+01%                1.91E+00
 AC-228       1.1961E+01    1.1961E+01    1.164E+01%                1.90E+00
 TH-227 #A    1.1154E+00    1.1154E+00    4.094E+02%                1.14E+01
 TH-229 #A    2.8845E+00    2.8845E+00    9.978E+01%                1.86E+01
 TH-234  A    6.2043E+00    6.2043E+00    5.552E+01%                1.31E+01
 PA-231 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.60E+01
 PA-233 #A    0.0000E+00    0.0000E+00    1.000E+03%                5.39E+00
 PA-234 #A    1.4468E+00    1.4468E+00    1.261E+02%                7.10E+00
 PA-234M#A    1.8827E+01    1.8827E+01    1.490E+02%                1.89E+02
 AM-241 #A   -1.0292E+00   -1.0292E+00    1.231E+02%                3.23E+00
 Np-237 #A   -2.5699E+00   -2.5699E+00    1.784E+02%                1.53E+01
 Ir-192 #A    0.0000E+00    0.0000E+00    7.071E+02%                2.25E+00
 Cs-136 #A    2.1897E-01    2.1898E-01    1.217E+02%                1.51E+00
 Np-239 #A    1.2389E+00    1.2391E+00    1.221E+02%                5.05E+00
 Nd-147 #A    1.8722E+00    1.8723E+00    1.329E+02%                6.05E+00
 TL-210 #A    3.5774E-01    3.5774E-01    1.012E+02%                1.23E+00
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.71E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:09 AMPage 20
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193754.An1             
                                                                                 
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.3 keV)     2.683E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.3 keV) 2.6834058E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 8_Gamma_20192162 
-----------------------------------------------------------------------------                      
   Sample Description: 452318_Gamma_160-36453-B-20-C DU 
             Detector: Detector # 8       
             Batch ID: 452318                 
    Work Order Number: Gamma   
           Lot Number: 160-36453-B-20-C DU
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2019 08:04       Live Time: 1800   sec
     Acquisition Time: 12/18/2019 08:05:02    Real Time: 1842   sec
        Analysis Time: 12/18/2019 08:36       Dead Time: 2.28   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 8_Soil_TunaCan.Clb
  Efficiency Cal Desc: 8_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 10:35
      Energy Cal Date: 2/28/2012 10:34                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 8_2019-12-07_1517.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -5.360E+00          104.3     5.592E+00    5.599E+00    1.880E+01
NA-22     -5.874E-01           96.4     5.664E-01    5.672E-01    1.941E+00
K-40       2.032E+02            6.6     1.335E+01    1.692E+01    1.050E+01
Sc-46      3.150E-01          144.9     4.564E-01    4.566E-01    2.334E+00
CR-51     -4.279E+00           81.8     3.502E+00    3.510E+00    2.612E+01
MN-54      4.165E-01           94.7     3.946E-01    3.952E-01    9.547E-01
FE-59      6.847E-01           91.5     6.266E-01    6.276E-01    1.705E+00
Co-56      6.247E-01           29.4     1.836E-01    1.864E-01    4.165E-01
CO-57     -1.800E-01          170.1     3.062E-01    3.063E-01    1.036E+00
CO-58     -3.924E-01          143.3     5.623E-01    5.627E-01    1.937E+00
CO-60      1.304E-01          291.8     3.803E-01    3.804E-01    1.900E+00
ZN-65      1.476E+00           91.9     1.356E+00    1.358E+00    4.590E+00
NB-94      5.685E-01           28.9     1.641E-01    1.667E-01    9.949E-01
ZR-95     -6.101E-02         1326.8     8.095E-01    8.095E-01    2.609E+00
NB-95     -8.553E-02          830.2     7.101E-01    7.101E-01    2.470E+00
RU-103    -1.864E-01          261.7     4.879E-01    4.880E-01    1.204E+00
RH-106     3.224E+00          134.7     4.343E+00    4.346E+00    1.073E+01
AG-108M   -7.190E-02          641.3     4.611E-01    4.611E-01    1.144E+00
AG-110M    3.979E-01          121.6     4.840E-01    4.844E-01    3.218E+00
SN-113    -9.015E-01           91.7     8.271E-01    8.284E-01    2.034E+00
SB-124     4.268E-01          223.0     9.520E-01    9.522E-01    3.222E+00
SB-125     1.140E+00           67.9     7.742E-01    7.764E-01    3.802E+00
I-131     -6.876E-02           94.8     6.518E-02    6.528E-02    1.211E+00
Gd-153     0.000E+00         1.#INF     4.344E-01    4.344E-01    5.889E+00
Ga-68      0.000E+00         1.#INF     8.565E+00    8.565E+00    5.823E+01
Tc-99m     4.208E-01          146.3     6.156E-01    6.160E-01    2.054E+00
BA-133    -6.981E-01          152.6     1.065E+00    1.066E+00    3.583E+00
CS-134     1.086E+00           35.5     3.857E-01    3.898E-01    1.693E+00
CS-137     3.080E-01          188.0     5.791E-01    5.793E-01    1.999E+00
CE-139     4.226E-01           96.7     4.084E-01    4.104E-01    1.365E+00
Ba-140    -3.702E-01          486.2     1.800E+00    1.800E+00    4.502E+00
La-140    -6.804E-02          846.3     5.758E-01    5.758E-01    1.409E+00
CE-141     7.555E-01          139.7     1.056E+00    1.056E+00    3.524E+00
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CE-144    -2.678E+00          185.3     4.962E+00    4.963E+00    1.657E+01
PM-144     4.037E-01          115.3     4.655E-01    4.659E-01    1.107E+00
EU-152     2.577E+00           87.4     2.253E+00    2.257E+00    3.446E+00
EU-154     1.978E+00           54.6     1.080E+00    1.085E+00    2.077E+00
EU-155    -2.279E-02         5855.1     1.334E+00    1.334E+00    8.232E+00
HF-181    -5.977E-02           88.1     5.267E-02    5.276E-02    2.336E+00
Ta-182     0.000E+00         1.#INF     1.908E+00    1.908E+00    8.737E+00
Hg-203     3.881E-01          101.4     3.935E-01    3.942E-01    1.326E+00
TL-208     5.230E+00           12.1     6.321E-01    6.879E-01    9.340E-01
PM-146    -5.881E-01          138.4     8.140E-01    8.145E-01    1.956E+00
Y-88       1.332E-01          476.2     6.344E-01    6.345E-01    1.546E+00
Cd-113m   -1.824E+03          305.3     5.568E+03    5.569E+03    1.914E+04
Cd-109     2.189E+00          813.7     1.782E+01    1.782E+01    5.962E+01
Cf-251    -1.732E+00          122.7     2.125E+00    2.130E+00    5.452E+00
Cf-249    -2.115E-02         3358.5     7.104E-01    7.104E-01    2.461E+00
Sn-126     4.682E+00          116.6     5.460E+00    5.466E+00    1.823E+01
PB-210    -1.484E+01           72.7     1.079E+01    1.083E+01    5.693E+01
PB-212     1.205E+01            8.1     9.713E-01    1.246E+00    2.149E+00
PB-214     1.262E+01            8.5     1.074E+00    1.259E+00    1.922E+00
BI-207     8.611E-01           97.5     8.394E-01    8.405E-01    1.945E+00
BI-212     1.909E+01           18.6     3.545E+00    3.681E+00    4.852E+00
U-235      2.630E+00          184.1     4.843E+00    4.844E+00    1.618E+01
BI-214     1.304E+01            9.6     1.250E+00    1.422E+00    1.812E+00
BI-210M    7.224E-01           85.6     6.183E-01    6.198E-01    2.070E+00
AC-228     1.379E+01           11.7     1.607E+00    1.755E+00    2.926E+00
TH-227     1.033E+01           46.7     4.824E+00    4.865E+00    1.151E+01
TH-229    -9.001E+00           99.5     8.954E+00    8.983E+00    2.287E+01
TH-234     6.934E+00           59.5     4.126E+00    4.144E+00    1.755E+01
PA-231     0.000E+00         1.#INF     4.318E+00    4.318E+00    8.517E+01
PA-233     0.000E+00         1.#INF     5.193E-01    5.193E-01    6.979E+00
PA-234    -2.074E+00          141.7     2.938E+00    2.939E+00    9.797E+00
PA-234M    6.424E+01          127.2     8.175E+01    8.181E+01    2.238E+02
AM-241     1.030E+00           84.1     8.659E-01    8.676E-01    2.885E+00
Np-237    -3.019E+00          176.9     5.341E+00    5.344E+00    1.779E+01
Ir-192     2.812E-01           98.6     2.772E-01    2.777E-01    2.919E+00
Cs-136     5.152E-01          107.8     5.554E-01    5.562E-01    1.893E+00
Np-239    -1.111E+00          207.8     2.308E+00    2.309E+00    7.718E+00
Nd-147    -4.914E-01          725.3     3.564E+00    3.564E+00    8.889E+00
TL-210     4.796E-01           96.6     4.632E-01    4.640E-01    1.664E+00
Kr-85     -1.157E+02          122.3     1.416E+02    1.417E+02    4.781E+02
-----------------------------------------------------------------------------
Total      3.918E+02

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:35:59 AMPage  1
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192162.An1             
                                                                                 
 Sample description                                             
      452318_Gamma_160-36453-B-20-C DU                                
                                                                      

 Spectrum Filename: C:\User\SPC\Det8\8_Gamma_20192162.An1

 Acquisition information
        Start time:                 12/18/2019 8:05:02 AM
        Live time:               1800
        Real time:               1842
        Dead time:                  2.28 %
        Detector ID:                    8

 Detector system                                                
      Ge 8 SN/174                                                     
                                                                      

 Calibration
        Filename:                   8_Soil_TunaCan.Clb
      8_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:34:41 AM
             Zero offset:           0.052 keV
             Gain:                  0.250 keV/channel
             Quadratic:             5.282E-10 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 10:35:20 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.39 %
             Log(Eff):             -1.098764E-01 + (-4.958544E-01*Log(E) ) + 
                                    ( -2.572270E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.71 %
             Log(Eff):             -2.525301E+01 + ( 9.398253E+00*Log(E) ) + 
                                    ( -1.000034E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.55keV )
        Stop channel:            8000 (  1999.97keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:35:59 AMPage  2
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192162.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2019 8:04:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       8_2019-12-07_1517.PBC
                                                 12/7/2019 3:17:53 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   21 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1514

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    50.14       12. 203.44   1.01  2.267E-02    50.14   8.000    PBC<MDA TH227 
    59.71       19.  84.09   1.02  2.881E-02    59.54  35.900    PBC<MDA AM241 
    63.46       31.  59.51   1.03  3.093E-02    63.29   3.810    PBC<MDA TH234 
    64.28       26. 116.61   1.03  3.146E-02    64.28   9.700    PBC<MDA Sn126 
    74.71      128.  17.64   1.03  3.612E-02
    77.13      171.  13.31   1.04  3.698E-02
    88.04        6. 813.69   1.04  3.992E-02    87.57  37.500    PBC<MDA Sn126 
                                                88.04   3.790  2.189E+00 Cd109 
    92.66        7. 297.35   1.05  4.072E-02    92.59   5.584    PBC<MDA TH234 
   121.78       13. 167.65   1.07  4.148E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  2.035E-01 CO57  
   123.10       23.  83.57   1.07  4.138E-02   123.10  40.790    PBC<MDA EU154 
   140.51       26. 146.31   1.08  3.945E-02   140.51  89.300    PBC<MDA Tc99m 
   143.79       20. 184.13   1.09  3.899E-02   143.79  10.960    PBC<MDA U235  
   145.44       25. 139.74   1.09  3.874E-02   145.44  48.200    PBC<MDA CE141 
   165.85       22.  96.65   1.10  3.629E-02   165.85  79.900    PBC<MDA CE139 
   185.72       68.  35.38   1.12  3.329E-02   185.72  54.000  2.095E+00 U235  
   235.97       19. 173.79   1.16  2.768E-02   235.97  12.300    PBC<MDA TH227 
   238.66      250.   9.42   1.20  2.744E-02   238.63  43.300  1.169E+01 PB212 
   242.05       49.  29.33   1.16  2.714E-02   242.00   7.430  1.363E+01 PB214 
   244.69       18. 195.67   1.16  2.691E-02   244.69   7.580    PBC<MDA EU152 
   256.24       34.  46.68   1.17  2.596E-02   256.24   7.000    PBC<MDA TH227 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:35:59 AMPage  3
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192162.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   265.83       16.  85.59   1.18  2.523E-02   265.83  50.000    PBC<MDA BI210M
   271.07       46.  41.33   0.54  2.484E-02
   277.53       17.  86.28   1.19  2.440E-02   277.28   6.310    PBC<MDA TL208 
   279.20       14. 101.40   1.19  2.427E-02   279.20  81.460    PBC<MDA Hg203 
   284.30        2. 810.35   1.19  2.393E-02   284.30   6.140    PBC<MDA I131  
   295.25       95.  14.29   1.20  2.324E-02   295.09  19.300  1.181E+01 PB214 
   296.00       15. 200.36   1.20  2.318E-02   296.00  79.000    PBC<MDA TL210 
   300.19       30.  32.53   1.20  2.294E-02   300.03   3.280  2.183E+01 PB212 
                                               300.07   2.460  2.910E+01 PA231 
                                               300.18   6.200  1.155E+01 PA233 
   338.48       75.  17.76   1.04  2.085E-02   338.32  12.010  1.656E+01 AC228 
   345.83       17. 140.34   1.24  2.049E-02   345.83  15.070    PBC<MDA HF181 
   351.84      178.   9.24   1.16  2.021E-02   351.93  37.600  1.304E+01 PB214 
   463.37       11.  91.99   1.32  1.620E-02   463.37  10.470    PBC<MDA SB125 
   468.06       11.  98.59   1.33  1.606E-02   468.06  51.750    PBC<MDA Ir192 
   511.86       69.  17.93   2.61  1.494E-02   511.86  20.000  1.283E+01 RH106 
   563.24       21.  35.53   1.39  1.381E-02   563.24   8.350  1.028E+01 CS134 
   569.32        3. 247.21   1.40  1.369E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.485E+00 PA234 
                                               569.70  97.740  1.246E-01 BI207 
   569.70        4. 204.70   1.40  1.368E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.815E+00 PA234 
                                               569.70  97.740  1.523E-01 BI207 
   583.26      106.  12.09   1.59  1.342E-02   583.02  84.500  5.176E+00 TL208 
   600.50       10. 226.41   1.42  1.310E-02   600.50  17.860    PBC<MDA SB125 
   602.73       10. 223.03   1.42  1.306E-02   602.73  98.260    PBC<MDA SB124 
   604.71       10. 227.32   1.42  1.303E-02   604.71  97.620    PBC<MDA CS134 
   609.26      145.   9.59   1.60  1.294E-02   609.31  46.090  1.351E+01 BI214 
   621.92        7. 134.72   1.43  1.273E-02   621.92   9.930    PBC<MDA RH106 
   635.89        9.  67.90   1.44  1.250E-02   635.89  11.310    PBC<MDA SB125 
   636.97        7.  94.79   1.44  1.248E-02   636.97   7.170    PBC<MDA I131  
   661.66        6. 188.01   1.46  1.209E-02   661.66  85.210    PBC<MDA CS137 
   696.54        8. 115.31   1.48  1.158E-02   696.54  99.000    PBC<MDA PM144 
   702.63        9.  95.32   1.48  1.150E-02   702.63  97.900    PBC<MDA NB94  
   727.26       29.  18.57   1.44  1.118E-02   727.17   7.550  1.909E+01 BI212 
   766.41        6. 215.15   1.53  1.070E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.119E+02 PA234M
   795.87        9.  92.45   1.54  1.036E-02   795.87  85.530    PBC<MDA CS134 
   799.60        9.  96.57   1.55  1.032E-02   799.60  98.960    PBC<MDA TL210 
   801.95        9. 112.74   1.55  1.030E-02   801.95   8.690    PBC<MDA CS134 
   818.50        9. 107.80   1.56  1.012E-02   818.50 100.000    PBC<MDA Cs136 
   834.85        7.  94.75   1.57  9.955E-03   834.85  99.980    PBC<MDA MN54  
   846.77       12.  29.38   1.58  9.836E-03   846.77  99.935  6.721E-01 Co56  
   859.60        3. 378.59   1.59  9.703E-03   860.56  12.420    PBC<MDA TL208 
   871.10       12.  28.87   1.59  9.604E-03   871.10  99.890  6.949E-01 NB94  
   911.14       61.  15.11   1.76  9.247E-03   911.07  29.000  1.264E+01 AC228 
   937.49        2. 554.15   1.63  9.026E-03   937.49  34.360    PBC<MDA AG110M
   969.16        4. 367.38   1.65  8.776E-03   968.97  17.460    PBC<MDA AC228 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:35:59 AMPage  4
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192162.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   996.33        8.  86.40   1.67  8.571E-03   996.33  10.600    PBC<MDA EU154 
  1001.00        6. 135.93   1.67  8.537E-03  1001.00   0.837    PBC<MDA PA234M
  1004.77        8. 111.24   1.67  8.509E-03  1004.77  18.010    PBC<MDA EU154 
  1037.84        6. 122.85   1.69  8.278E-03  1037.84  14.130    PBC<MDA Co56  
  1063.66        9.  97.48   1.71  8.106E-03  1063.66  74.500    PBC<MDA BI207 
  1099.25        5. 101.40   1.73  7.881E-03  1099.25  56.500    PBC<MDA FE59  
  1112.07       10.  87.41   1.74  7.803E-03  1112.07  13.644    PBC<MDA EU152 
  1115.55       10.  91.85   1.74  7.782E-03  1115.55  50.600    PBC<MDA ZN65  
  1120.55        8. 144.86   1.74  7.752E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  5.810E-01 Sc46  
                                              1121.30  34.900  1.666E+00 Ta182 
  1121.00       10. 107.81   1.74  7.754E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900    PBC<MDA Ta182 
  1173.24        3. 291.78   1.77  7.453E-03  1173.24  99.900    PBC<MDA CO60  
  1238.28        5. 279.24   1.81  7.114E-03  1238.28  66.070    PBC<MDA Co56  
  1291.60        4. 152.39   1.84  6.860E-03  1291.60  43.200    PBC<MDA FE59  
  1384.30        5. 121.64   1.88  6.460E-03  1384.30  24.290    PBC<MDA AG110M
  1408.00        4. 152.39   1.90  6.366E-03  1408.00  21.005    PBC<MDA EU152 
  1460.62      241.   6.57   1.95  6.165E-03  1460.83  10.670  2.032E+02 K40   
  1764.49       17.  27.42   2.07  5.226E-03  1764.49  15.400  1.162E+01 BI214 
  1836.06        1. 476.17   2.10  5.046E-03  1836.06  99.200    PBC<MDA Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.66    74.66       190.       128. 3.542E+03   17.64   1.034  -      sD
   308.33    77.07       175.       171. 4.635E+03   13.31   1.036  -       D
  1084.15   271.07        62.        46. 1.872E+03   41.33   0.544  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:35:59 AMPage  5
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192162.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.96    46.54       330.       -23.    -0.013    72.74   1.012 
 TH-227    200.36    50.14       292.        12.     0.007   203.44   1.015s
 AM-241    237.95    59.54       120.        19.     0.011    84.09   1.022D
 TH-234    252.96    63.29       152.        31.     0.017    59.51   1.025D
 Sn-126    256.93    64.28       437.        26.     0.014   116.61   1.026 
 BA-133    323.77    80.99       937.       -32.    -0.018    57.04   1.039 
 Np-237    345.77    86.49      1229.       -28.    -0.016   176.92   1.043s
 EU-155    345.98    86.54      1279.       -30.    -0.017   170.10   1.043 
 Sn-126    347.57    86.94      1249.       -30.    -0.017   168.06   1.044 
 Sn-126    350.09    87.57      1219.       -30.    -0.017   166.00   1.044 
 Cd-109    351.97    88.04      1174.         6.     0.003   813.69   1.044s
 TH-234    370.17    92.59       220.         7.     0.004   297.35   1.048D
 AC-228    373.21    93.35       774.       -11.    -0.006   358.37   1.049s
 Gd-153    389.81    97.50       763.         0.     0.000  1000.00   1.052s
 Np-239    397.81    99.50       763.         0.     0.000  1000.00   1.053s
 Gd-153    412.62   103.20       763.         0.     0.000  1000.00   1.056s
 Np-239    414.62   103.70       763.         0.     0.000  1000.00   1.057 
 Np-239    424.34   106.13       770.       -19.    -0.011   207.81   1.058s
 EU-152    486.94   121.78       231.        13.     0.007   167.65   1.071s
 CO-57     488.06   122.06       186.       -12.    -0.006   170.07   1.071s
 EU-154    492.22   123.10       168.        23.     0.013    83.57   1.072s
 PA-234    525.00   131.29       733.       -27.    -0.015   141.66   1.078s
 HF-181    531.92   133.02       760.       -27.    -0.015   144.04   1.079s
 CE-144    533.98   133.54       788.       -22.    -0.012   185.29   1.080s
 HF-181    545.02   136.30       809.         0.     0.000  1000.00   1.082s
 CO-57     545.72   136.47       809.         0.     0.000  1000.00   1.082s
 Tc-99m    561.86   140.51       703.        26.     0.014   146.31   1.085s
 U-235     574.97   143.79       683.        20.     0.011   184.13   1.087 
 CE-141    581.59   145.44       617.        25.     0.014   139.74   1.089s
 Ba-140    650.47   162.66       267.       -24.    -0.013    99.72   1.102s
 CE-139    663.24   165.85       216.        22.     0.012    96.65   1.104s
 Cf-251    706.23   176.60       139.       -18.    -0.010   122.70   1.112s
 U-235     742.71   185.72       154.        68.     0.038    35.38   1.119s
 TH-229    773.87   193.51       143.       -23.    -0.013    99.48   1.125s
 U-235     821.17   205.33       117.        -5.    -0.003   473.43   1.134s
 TH-229    843.24   210.85       176.       -26.    -0.015   100.85   1.138s
 Cf-251    907.84   227.00       108.        -9.    -0.005   228.52   1.151 
 TH-227    943.73   235.97       553.        19.     0.011   173.79   1.157s
 PB-212    954.37   238.63        86.       258.     0.143     8.06   1.159D
 PB-214    967.84   242.00        81.        49.     0.027    29.33   1.162D
 EU-152    978.62   244.69       590.        18.     0.010   195.67   1.164 
 TH-227   1024.81   256.24        56.        34.     0.019    46.68   1.172 
 Cd-113m  1054.65   263.70       114.        -5.    -0.003   305.29   1.178s
 BI-210M  1063.18   265.83        90.        16.     0.009    85.59   1.179s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:35:59 AMPage  6
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192162.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TL-208   1108.99   277.28        93.        17.     0.009    86.28   1.188 
 Hg-203   1116.66   279.20        91.        14.     0.008   101.40   1.189s
 I-131    1137.05   284.30        68.         2.     0.001   810.35   1.193s
 PB-214   1180.22   295.09        45.        95.     0.053    14.29   1.201D
 TL-210   1183.86   296.00       426.        15.     0.008   200.36   1.202s
 PB-212   1199.98   300.03        31.        30.     0.016    32.53   1.205D
 PA-231   1200.14   300.07       441.         0.     0.000  1000.00   1.205s
 PA-233   1200.58   300.18       441.         0.     0.000  1000.00   1.205s
 PA-231   1210.46   302.65       441.         0.     0.000  1000.00   1.207s
 BA-133   1211.27   302.85       441.         0.     0.000  1000.00   1.207s
 Ba-140   1219.26   304.85       441.         0.     0.000  1000.00   1.208s
 BI-210M  1219.45   304.90       441.         0.     0.000  1000.00   1.208s
 Ir-192   1233.62   308.44       441.         0.     0.000  1000.00   1.211s
 PA-233   1247.91   312.01       441.         0.     0.000  1000.00   1.214s
 Ir-192   1265.82   316.49       441.         0.     0.000  1000.00   1.217 
 CR-51    1280.20   320.08       452.       -17.    -0.009    81.85   1.219s
 La-140   1314.91   328.76       379.       -19.    -0.011    71.81   1.226s
 Cf-249   1333.63   333.44       335.       -18.    -0.010   145.01   1.229s
 AC-228   1353.77   338.48        23.        75.     0.041    17.76   1.036 
 Cs-136   1362.15   340.57       317.         0.     0.000  1000.00   1.234s
 EU-152   1377.01   344.29       317.         0.     0.000  1000.00   1.237s
 HF-181   1383.19   345.83       283.        17.     0.010   140.34   1.238s
 PB-214   1407.22   351.84        26.       178.     0.099     9.24   1.162 
 BA-133   1423.87   356.00       276.       -16.    -0.009   152.60   1.245s
 I-131    1457.81   364.48        48.       -15.    -0.008   109.23   1.252s
 BA-133   1535.24   383.84       108.       -16.    -0.009    96.13   1.266s
 SN-113   1566.64   391.69        76.       -19.    -0.011    91.75   1.271s
 SB-125   1711.39   427.88        48.       -12.    -0.007   116.67   1.297s
 AG-108M  1735.64   433.94        39.        -2.    -0.001   641.29   1.301s
 PM-146   1815.41   453.88        56.       -11.    -0.006   138.41   1.315s
 SB-125   1853.36   463.37        48.        11.     0.006    91.99   1.322 
 Ir-192   1872.14   468.06        56.        11.     0.006    98.59   1.325s
 BE-7     1910.28   477.60       132.       -16.    -0.009   104.32   1.332s
 HF-181   1927.89   482.00       117.       -15.    -0.008   106.58   1.335s
 La-140   1947.98   487.02       191.       -18.    -0.010   110.92   1.339s
 RU-103   1988.12   497.05        35.        -5.    -0.003   261.67   1.346s
 RH-106   2047.36   511.86        42.        69.     0.038    17.93   2.606s
 Kr-85    2055.83   513.98       126.       -13.    -0.007   122.32   1.357s
 Nd-147   2123.91   531.00        35.        -2.    -0.001   725.26   1.369s
 Ba-140   2148.95   537.26        30.        -2.    -0.001   486.24   1.373 
 CS-134   2252.86   563.24         9.        21.     0.012    35.53   1.391s
 CS-134   2277.20   569.32        26.         3.     0.002   247.21   1.395s
 PA-234   2277.80   569.47        30.         0.     0.000  1000.00   1.395s
 BI-207   2278.73   569.70        26.         4.     0.002   204.70   1.396s
 TL-208   2332.95   583.26        12.       106.     0.059    12.09   1.592s
 SB-125   2401.92   600.50       227.        10.     0.005   226.41   1.416s
 SB-124   2410.85   602.73       237.        10.     0.005   223.03   1.418s
 CS-134   2418.76   604.71       247.        10.     0.005   227.32   1.419s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:35:59 AMPage  7
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192162.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-214   2436.96   609.26        13.       145.     0.081     9.59   1.599 
 AG-108M  2457.05   614.28       258.         0.     0.000  1000.00   1.426s
 RH-106   2487.60   621.92        22.         7.     0.004   134.72   1.431s
 SB-125   2543.49   635.89        13.         9.     0.005    67.90   1.440s
 I-131    2547.83   636.97        19.         7.     0.004    94.79   1.441s
 AG-110M  2630.98   657.76        47.        -6.    -0.003   175.59   1.455s
 CS-137   2646.58   661.66        54.         6.     0.003   188.01   1.457 
 PM-144   2786.11   696.54        19.         8.     0.005   115.31   1.480 
 NB-94    2810.46   702.63        14.         9.     0.005    95.32   1.484s
 SB-124   2891.09   722.79        67.       -12.    -0.006   103.90   1.497s
 AG-108M  2891.70   722.94        56.        -6.    -0.003   190.09   1.498s
 EU-154   2893.39   723.36        50.         0.     0.000  1000.00   1.498s
 ZR-95    2896.74   724.20        57.        -8.    -0.004   143.48   1.498s
 BI-212   2909.00   727.26         0.        29.     0.016    18.57   1.437 
 PM-146   2942.83   735.72        19.        -6.    -0.003   167.10   1.506s
 PM-146   2988.59   747.16        19.        -2.    -0.001   555.34   1.513s
 AG-110M  3055.73   763.94        74.       -18.    -0.010    70.27   1.524s
 NB-95    3063.11   765.79        92.        -2.    -0.001   830.19   1.525s
 PA-234M  3065.60   766.41        90.         6.     0.004   215.15   1.526s
 EU-152   3115.64   778.92        28.        -6.    -0.003   191.49   1.534s
 BI-212   3141.64   785.42        28.        -2.    -0.001   565.69   1.538 
 CS-134   3183.44   795.87        27.         9.     0.005    92.45   1.544s
 TL-210   3198.36   799.60        36.         9.     0.005    96.57   1.547s
 CS-134   3207.77   801.95        46.         9.     0.005   112.74   1.548s
 CO-58    3243.06   810.78        49.        -7.    -0.004   143.32   1.554s
 La-140   3263.04   815.77        58.       -10.    -0.005   114.23   1.557s
 Cs-136   3273.97   818.50        46.         9.     0.005   107.80   1.559s
 MN-54    3339.36   834.85        10.         7.     0.004    94.75   1.569s
 Co-56    3387.05   846.77         0.        12.     0.007    29.38   1.577 
 TL-208   3442.23   860.56        28.         3.     0.002   378.59   1.585 
 NB-94    3484.36   871.10         0.        12.     0.007    28.87   1.592s
 EU-154   3492.89   873.23        12.         0.     0.000  1000.00   1.593s
 PA-234   3522.10   880.53        54.       -11.    -0.006    33.68   1.598s
 PA-234   3532.94   883.24        64.         0.     0.000  1000.00   1.599s
 Y-88     3592.14   898.04        28.       -11.    -0.006   106.41   1.608s
 AC-228   3644.52   911.14         6.        61.     0.034    15.11   1.764 
 AG-110M  3749.96   937.49        25.         2.     0.001   554.15   1.633 
 PA-234   3784.07   946.02        30.       -11.    -0.006   113.55   1.638s
 EU-152   3856.43   964.11        97.       -16.    -0.009    89.58   1.649s
 AC-228   3875.88   968.97       100.         4.     0.002   367.38   1.652s
 EU-154   3985.31   996.33        21.         8.     0.005    86.40   1.668s
 PA-234M  4003.99  1001.00        31.         6.     0.003   135.93   1.671s
 EU-154   4019.10  1004.77        38.         8.     0.005   111.24   1.673s
 Co-56    4151.36  1037.84        10.         6.     0.003   122.85   1.693s
 Cs-136   4192.29  1048.07        19.         0.     0.000  1000.00   1.698s
 BI-207   4254.65  1063.66        16.         9.     0.005    97.48   1.708s
 Ga-68    4309.61  1077.40        20.         0.     0.000  1000.00   1.716s
 FE-59    4397.02  1099.25         6.         5.     0.003   101.40   1.728s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:35:59 AMPage  8
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192162.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152   4448.32  1112.07        36.        10.     0.006    87.41   1.736s
 ZN-65    4462.20  1115.55        41.        10.     0.006    91.85   1.738s
 BI-214   4481.17  1120.29        55.        10.     0.006   107.81   1.740s
 Sc-46    4482.22  1120.55        65.         8.     0.005   144.86   1.740s
 Ta-182   4485.22  1121.30        73.         0.     0.000  1000.00   1.741 
 CO-60    4692.97  1173.24        18.         3.     0.002   291.78   1.770s
 Ta-182   4756.23  1189.05        25.        -7.    -0.004   161.52   1.779 
 Ta-182   4885.67  1221.41        32.       -13.    -0.007   102.72   1.797 
 Co-56    4953.16  1238.28        32.         5.     0.003   279.24   1.806s
 NA-22    5098.16  1274.53        21.        -7.    -0.004    96.42   1.826s
 EU-154   5098.20  1274.54        29.         0.     0.000  1000.00   1.826s
 FE-59    5166.43  1291.60         5.         4.     0.002   152.39   1.835s
 TL-210   5252.05  1313.00        16.        -1.    -0.001   914.69   1.847s
 AG-110M  5537.25  1384.30         5.         5.     0.003   121.64   1.884s
 EU-152   5632.07  1408.00         5.         4.     0.002   152.39   1.896s
 K-40     5842.56  1460.62         4.       241.     0.134     6.57   1.952 
 La-140   6384.93  1596.21         6.        -1.     0.000   846.32   1.990s
 SB-124   6764.03  1690.98        11.        -7.    -0.004   113.82   2.034s
 BI-214   7058.07  1764.49         2.        17.     0.009    27.42   2.067s
 Co-56    7085.51  1771.35        19.         0.     0.000  1000.00   2.070s
 Y-88     7344.36  1836.06         6.         1.     0.001   476.17   2.098s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -5.3605E+00                                      5.31E+01             
                           477.60-5.360E+00 ?(  1.880E+01 1.04E+02 1.05E+01 G  
 
NA-22    C  -5.8744E-01                                      9.50E+02             
                          1274.53-5.874E-01 ?(  1.941E+00 9.64E+01 9.99E+01 G  
 
K-40     N   2.0323E+02                                      4.66E+11             
                          1460.83 2.032E+02  (P 1.050E+01 6.57E+00 1.07E+01 G  
 
Sc-46    F   3.1504E-01                                      8.38E+01             
                           889.28 4.906E-02 %(  2.334E+00 1.35E+03 1.00E+02 G  
                          1120.55 5.810E-01 ?(  2.885E+00 1.45E+02 1.00E+02 G  
 
CR-51    F  -4.2788E+00                                      2.77E+01             
                           320.08-4.279E+00 ?(P 2.612E+01 8.18E+01 9.94E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:35:59 AMPage  9
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192162.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
MN-54    C   4.1648E-01                                      3.12E+02             
                           834.85 4.165E-01 ?(P 9.547E-01 9.47E+01 1.00E+02 G  
 
FE-59    F   6.8469E-01                                      4.45E+01             
                          1099.25 6.826E-01 ?(P 1.705E+00 1.01E+02 5.65E+01 G  
                          1291.60 6.874E-01 ?(  2.525E+00 1.52E+02 4.32E+01 G  
 
Co-56    C   6.2471E-01                                      7.73E+01             
                           846.77 6.721E-01 &(P 4.165E-01 2.94E+01 9.99E+01 G  
                          1238.28 5.531E-01 ?(P 3.452E+00 2.79E+02 6.61E+01 G  
                          1037.84 2.850E+00 +   8.287E+00 1.23E+02 1.41E+01 G  
                          1771.35 0.000E+00 -   1.587E+01 1.00E+03 1.55E+01  A 
 
CO-57    C  -1.8004E-01                                      2.72E+02             
                           122.06-1.800E-01  (  1.036E+00 1.70E+02 8.56E+01 G  
                           136.47 0.000E+00 +   1.760E+01 1.00E+03 1.07E+01 G  
 
CO-58    C  -3.9236E-01                                      7.09E+01             
                           810.78-3.924E-01 ?(  1.937E+00 1.43E+02 9.95E+01 G  
 
CO-60    F   1.3036E-01                                      1.93E+03             
                          1332.50 2.947E-02 %(P 1.900E+00 2.66E+03 1.00E+02 G  
                          1173.24 2.313E-01 ?(P 1.673E+00 2.92E+02 9.99E+01 G  
 
ZN-65    F   1.4762E+00                                      2.44E+02             
                          1115.55 1.476E+00 ?(  4.590E+00 9.19E+01 5.06E+01 G  
 
NB-94    I   5.6849E-01                                      7.41E+06             
                           702.63 4.395E-01  (P 9.949E-01 9.53E+01 9.79E+01 G  
                           871.10 6.949E-01 &(  4.268E-01 2.89E+01 9.99E+01 G  
 
ZR-95    I  -6.1010E-02                                      6.40E+01             
                           756.73-6.101E-02 %(P 2.609E+00 1.33E+03 5.45E+01 G  
                           724.20-8.602E-01 +   4.240E+00 1.43E+02 4.42E+01 G  
 
NB-95    I  -8.5531E-02                                      6.40E+01             
                           765.79-8.553E-02 ?(  2.470E+00 8.30E+02 9.98E+01 G  
 
RU-103   I  -1.8644E-01                                      3.93E+01             
                           497.05-1.864E-01 ?(  1.204E+00 2.62E+02 9.09E+01 G  
                           610.30 1.063E+00 %   5.782E+01 1.59E+03 5.75E+00 GA 
 
RH-106   I   3.2237E+00                                      3.74E+02             
                           621.92 3.224E+00 ?(  1.073E+01 1.35E+02 9.93E+00 G  
                          1050.36-2.173E+00 %   1.012E+02 1.26E+03 1.56E+00 G  
                           511.86 1.283E+01 ?   6.121E+00 1.79E+01 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:35:59 AMPage 10
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192162.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C  -7.1895E-02                                      1.53E+05             
                           433.94-7.190E-02 ?(  1.144E+00 6.41E+02 9.05E+01 G  
                           722.94-3.100E-01 +   2.041E+00 1.90E+02 9.08E+01 G  
                           614.28 0.000E+00 +   3.730E+00 1.00E+03 8.98E+01 G  
 
AG-110M  F   3.9792E-01                                      2.50E+02             
                           884.68-2.513E-03 %(P 3.218E+00 1.21E+04 7.27E+01 G  
                           657.76-2.738E-01 +   1.669E+00 1.76E+02 9.46E+01 G  
                           937.49 3.583E-01 ?(  4.660E+00 5.54E+02 3.44E+01 G  
                          1384.30 1.652E+00 ?(  4.769E+00 1.22E+02 2.43E+01 G  
                           763.94-4.268E+00 +   9.950E+00 7.03E+01 2.23E+01 G  
 
SN-113   F  -9.0152E-01                                      1.15E+02             
                           391.69-9.015E-01 ?(  2.034E+00 9.17E+01 6.40E+01 G  
 
SB-124   F   4.2683E-01                                      6.02E+01             
                           602.73 4.268E-01 ?(  3.222E+00 2.23E+02 9.83E+01 G  
                          1690.98-1.572E+00 +   3.943E+00 1.14E+02 4.78E+01 G  
                           722.79-5.326E+00 +   1.873E+01 1.04E+02 1.08E+01 G  
 
SB-125   I   1.1402E+00                                      1.01E+03             
                           427.88-1.304E+00 ?(  3.802E+00 1.17E+02 2.96E+01 G  
                           600.50 2.260E+00 &(P 1.733E+01 2.26E+02 1.79E+01 G  
                           635.89 3.409E+00 ?(  7.671E+00 6.79E+01 1.13E+01 G  
                           463.37 3.688E+00  (  1.146E+01 9.20E+01 1.05E+01 G  
 
I-131    I  -6.8765E-02                                      8.02E+00             
                           364.48-5.229E-01 ?(P 1.211E+00 1.09E+02 8.17E+01 G  
                           284.30 7.563E-01 ?(  1.556E+01 8.10E+02 6.14E+00 G  
                           636.97 4.400E+00 ?(  1.430E+01 9.48E+01 7.17E+00 G  
 
Tc-99m   I   4.2075E-01                                      2.51E-01             
                           140.51 4.208E-01 ?(  2.054E+00 1.46E+02 8.93E+01 G  
 
BA-133   F  -6.9809E-01                                      3.85E+03             
                           356.00-6.981E-01 ?(  3.583E+00 1.53E+02 6.20E+01 G  
                           302.85 0.000E+00 &   1.339E+01 1.00E+03 1.83E+01 G  
                           383.84-5.229E+00 +   1.688E+01 9.61E+01 8.94E+00 GA 
                            80.99-1.376E+00 + P 6.204E+00 5.70E+01 3.41E+01 GA 
 
CS-134   I   1.0856E+00                                      7.54E+02             
                           795.87 5.385E-01 &(P 1.693E+00 9.25E+01 8.55E+01 G  
                           604.71 4.312E-01  (  3.316E+00 2.27E+02 9.76E+01 G  
                           569.32 7.916E-01  (  6.985E+00 2.47E+02 1.54E+01 G  
                           801.95 5.510E+00 ?(P 2.121E+01 1.13E+02 8.69E+00 G  
                           563.24 1.028E+01 &(  7.915E+00 3.55E+01 8.35E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:35:59 AMPage 11
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192162.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-137   I   3.0799E-01                                      1.10E+04             
                           661.66 3.080E-01 &(P 1.999E+00 1.88E+02 8.52E+01 G  
 
CE-139   F   4.2256E-01                                      1.38E+02             
                           165.85 4.226E-01 ?(  1.365E+00 9.67E+01 7.99E+01 G  
 
Ba-140   I  -3.7024E-01                                      1.28E+01             
                           537.26-3.702E-01 ?(  4.502E+00 4.86E+02 2.44E+01 G  
                           162.66-5.883E+00 &   1.959E+01 9.97E+01 6.22E+00 G  
                           304.85 0.000E+00 +   5.750E+01 1.00E+03 4.29E+00 G  
 
La-140   I  -6.8040E-02                                      1.28E+01             
                          1596.21-6.804E-02 ?(  1.409E+00 8.46E+02 9.54E+01 G  
                           487.02-1.415E+00 +   5.266E+00 1.11E+02 4.55E+01 G  
                           328.76-2.448E+00 + P 1.199E+01 7.18E+01 2.03E+01 G  
                           815.77-2.312E+00 +   8.993E+00 1.14E+02 2.33E+01 G  
 
CE-141   I   7.5549E-01                                      3.25E+01             
                           145.44 7.555E-01 &(  3.524E+00 1.40E+02 4.82E+01 G  
 
CE-144   I  -2.6778E+00                                      2.85E+02             
                           133.54-2.678E+00 &(  1.657E+01 1.85E+02 1.11E+01 G  
 
PM-144   C   4.0367E-01                                      3.63E+02             
                           696.54 4.037E-01  (  1.107E+00 1.15E+02 9.90E+01 G  
                           618.06-4.228E-02 % P 3.405E+00 1.45E+03 9.91E+01 G  
 
EU-152   F   2.5770E+00                                      4.94E+03             
                           121.78 6.093E-01  (  3.446E+00 1.68E+02 2.86E+01 G  
                           344.29 0.000E+00 -   8.734E+00 1.00E+03 2.65E+01 G  
                          1112.07 5.454E+00  (  1.611E+01 8.74E+01 1.36E+01 G  
                           778.92-2.441E+00 +   1.114E+01 1.91E+02 1.29E+01 G  
                           964.11-6.997E+00 +   2.101E+01 8.96E+01 1.46E+01 G  
                           244.69 4.819E+00 ?(P 3.157E+01 1.96E+02 7.58E+00 G  
                          1408.00 1.523E+00 ?   5.597E+00 1.52E+02 2.10E+01 GA 
 
EU-154   I   1.9781E+00                                      3.14E+03             
                           123.10 7.459E-01 ?(  2.077E+00 8.36E+01 4.08E+01 G  
                          1274.54 0.000E+00 -   6.293E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 -   8.728E+00 1.00E+03 2.02E+01 G  
                           873.23 0.000E+00 -   8.906E+00 1.00E+03 1.23E+01 G  
                          1004.77 2.982E+00 ?(  1.136E+01 1.11E+02 1.80E+01 G  
                           996.33 5.015E+00  (  1.472E+01 8.64E+01 1.06E+01 G  
 
EU-155   I  -2.2789E-02                                      1.81E+03             
                           105.31-2.279E-02 %(P 8.232E+00 5.86E+03 2.12E+01 G  
                            86.54-1.367E+00 &   7.739E+00 1.70E+02 3.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:35:59 AMPage 12
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192162.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
HF-181   F  -5.9771E-02                                      4.24E+01             
                           482.00-6.508E-01 ?(  2.336E+00 1.07E+02 8.05E+01 G  
                           133.02-8.673E-01 &   4.166E+00 1.44E+02 4.33E+01 G  
                           345.83 3.097E+00 &(  1.460E+01 1.40E+02 1.51E+01 G  
                           136.30 0.000E+00 +   3.211E+01 1.00E+03 5.85E+00 G  
 
Hg-203   F   3.8811E-01                                      4.66E+01             
                           279.20 3.881E-01 ?(  1.326E+00 1.01E+02 8.15E+01 G  
 
TL-208   N   5.2303E+00                                      6.98E+02             
                           583.02 5.176E+00  (P 9.340E-01 1.21E+01 8.45E+01 G  
                           277.28 5.960E+00 ?(  1.722E+01 8.63E+01 6.31E+00 G  
                           860.56 1.383E+00 &   1.262E+01 3.79E+02 1.24E+01 G  
 
PM-146   C  -5.8811E-01                                      2.02E+03             
                           453.88-5.881E-01 ?(  1.956E+00 1.38E+02 6.50E+01 G  
                           747.16-2.492E-01 +   3.416E+00 5.55E+02 3.40E+01 G  
                           735.72-1.264E+00 +   5.096E+00 1.67E+02 2.25E+01 G  
 
Y-88     F   1.3323E-01                                      1.07E+02             
                          1836.06 1.332E-01 ?(P 1.546E+00 4.76E+02 9.92E+01 G  
                           898.04-6.968E-01 +   1.734E+00 1.06E+02 9.37E+01 G  
 
Cd-113m     -1.8238E+03                                      5.33E+03             
                           263.70-1.824E+03 ?(  1.914E+04 3.05E+02 6.00E-03   K
 
Cd-109   F   2.1895E+00                                      4.53E+02             
                            88.04 2.189E+00 ?(  5.962E+01 8.14E+02 3.79E+00 G  
 
Cf-251   T  -1.7317E+00                                      3.28E+05             
                           176.60-1.732E+00 ?(  5.452E+00 1.23E+02 1.70E+01 G  
                           227.00-2.782E+00 +   1.581E+01 2.29E+02 6.30E+00 GA 
 
Cf-249   T  -2.1151E-02                                      1.28E+05             
                           387.95-2.115E-02 &(  2.461E+00 3.36E+03 6.60E+01 G  
                           333.44-3.072E+00 +   1.494E+01 1.45E+02 1.55E+01 G  
 
Sn-126       4.6824E+00                                      3.65E+07             
                            87.57-1.114E+00 -   6.155E+00 1.66E+02 3.75E+01 GA 
                            64.28 4.682E+00  (  1.823E+01 1.17E+02 9.70E+00 G  
                            86.94-4.633E+00 +   2.592E+01 1.68E+02 9.04E+00 GA 
 
PB-210   N  -1.4839E+01                                      8.14E+03             
                            46.54-1.484E+01 ?(P 5.693E+01 7.27E+01 4.25E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:35:59 AMPage 13
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192162.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-212   N   1.2055E+01                                      6.98E+02             
                           238.63 1.205E+01  (P 2.149E+00 8.06E+00 4.33E+01 G  
                           300.03 2.183E+01 +   2.130E+01 3.25E+01 3.28E+00 GA 
 
PB-214   N   1.2624E+01                                      5.84E+05             
                           351.93 1.304E+01  (P 1.922E+00 9.24E+00 3.76E+01 G  
                           295.09 1.181E+01  (P 4.194E+00 1.43E+01 1.93E+01 G  
                           242.00 1.363E+01     1.227E+01 2.93E+01 7.43E+00 GA 
 
BI-207   C   8.6110E-01                                      1.18E+04             
                          1063.66 8.611E-01 ?(P 1.945E+00 9.75E+01 7.45E+01 G  
                           569.70 1.523E-01 &   1.106E+00 2.05E+02 9.77E+01 G  
 
BI-212   N   1.9093E+01                                      6.98E+02             
                           727.17 1.909E+01  (  4.852E+00 1.86E+01 7.55E+00 G  
                           785.42-8.284E+00 -   1.134E+02 5.66E+02 1.28E+00 GA 
 
U-235    N   2.6300E+00                                      2.57E+11             
                           143.79 2.630E+00 &(P 1.618E+01 1.84E+02 1.10E+01 G  
                           205.33-1.836E+00 + P 1.912E+01 4.73E+02 5.01E+00 G  
                           163.38-8.552E-01 % P 2.520E+01 1.33E+03 5.08E+00 G  
                           185.72 2.095E+00   P 1.872E+00 3.54E+01 5.40E+01 GA 
 
BI-214   N   1.3037E+01                                      5.84E+05             
                           609.31 1.351E+01  (P 1.812E+00 9.59E+00 4.61E+01 G  
                          1120.29 4.816E+00 - P 1.765E+01 1.08E+02 1.51E+01 G  
                          1764.49 1.162E+01 ?(P 6.606E+00 2.74E+01 1.54E+01 G  
 
BI-210M  T   7.2245E-01                                      1.10E+09             
                           265.83 7.224E-01 ?(  2.070E+00 8.56E+01 5.00E+01 G  
                           304.90 0.000E+00 -   8.811E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   1.3787E+01                                      2.10E+03             
                           911.07 1.264E+01  (  2.926E+00 1.51E+01 2.90E+01 G  
                           968.97 1.406E+00 -   1.784E+01 3.67E+02 1.75E+01 G  
                           338.32 1.656E+01  (  5.594E+00 1.78E+01 1.20E+01 G  
                            93.35-2.696E+00 -   3.239E+01 3.58E+02 5.56E+00 XA 
 
TH-227   N   1.0334E+01                                      7.95E+03             
                           256.24 1.033E+01 ?(P 1.151E+01 4.67E+01 7.00E+00 G  
                           235.97 3.148E+00 &   1.832E+01 1.74E+02 1.23E+01 G  
                            50.14 3.676E+00 &   2.523E+01 2.03E+02 8.00E+00 G  
 
TH-229   N  -9.0012E+00                                      2.68E+06             
                           193.51-9.001E+00 ?(  2.287E+01 9.95E+01 4.40E+00 G  
                           210.85-1.615E+01 &   3.970E+01 1.01E+02 2.99E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:35:59 AMPage 14
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192162.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-234   N   6.9336E+00                                      1.63E+12             
                            92.59 1.748E+00  (P 1.755E+01 2.97E+02 5.58E+00 G  
                            63.29 1.453E+01  (P 2.837E+01 5.95E+01 3.81E+00 G  
 
PA-234   N  -2.0737E+00                                      1.63E+12             
                           131.29-2.074E+00 &(  9.797E+00 1.42E+02 1.80E+01 G  
                           946.02-5.092E+00 +   1.307E+01 1.14E+02 1.34E+01 G  
                           569.47 0.000E+00 +   1.398E+01 1.00E+03 8.20E+00 G  
                           883.24 0.000E+00 +   2.432E+01 1.00E+03 9.60E+00 G  
                           880.53-1.077E+01 + P 3.597E+01 3.37E+01 6.00E+00 GA 
 
PA-234M  N   6.4245E+01                                      1.63E+12             
                          1001.00 4.751E+01 &(P 2.238E+02 1.36E+02 8.37E-01 G  
                           766.41 1.119E+02 ?(  8.275E+02 2.15E+02 2.94E-01 G  
 
AM-241   T   1.0297E+00                                      1.58E+05             
                            59.54 1.030E+00  (P 2.885E+00 8.41E+01 3.59E+01 G  
 
Np-237   F  -3.0188E+00                                      2.14E+06             
                            86.49-3.019E+00 &(  1.779E+01 1.77E+02 1.31E+01 G  
 
Ir-192   F   2.8122E-01                                      7.40E+01             
                           316.49 0.000E+00 &(  2.919E+00 1.00E+03 8.70E+01 G  
                           468.06 7.542E-01 ?(  2.517E+00 9.86E+01 5.18E+01 G  
                           308.44 0.000E+00 -   7.842E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F   5.1524E-01                                      1.30E+01             
                           818.50 5.152E-01 ?(  1.893E+00 1.08E+02 1.00E+02 G  
                          1048.07 0.000E+00 -   1.948E+00 1.00E+03 8.00E+01 G  
                           340.57 0.000E+00 -   4.893E+00 1.00E+03 4.69E+01 G  
 
Np-239   T  -1.1108E+00                                      2.36E+00             
                           103.70 0.000E+00 &   7.283E+00 1.00E+03 2.40E+01 X  
                           106.13-1.111E+00 ?(  7.718E+00 2.08E+02 2.27E+01 G  
                            99.50 0.000E+00 +   1.173E+01 1.00E+03 1.50E+01 X  
 
Nd-147      -4.9143E-01                                      1.11E+01             
                           531.00-4.914E-01 ?(  8.889E+00 7.25E+02 1.30E+01 G  
                            91.10 1.850E-07 %   7.855E+00 1.27E+09 2.83E+01 G  
 
TL-210   N   4.7963E-01                                      5.84E+05             
                           799.60 5.066E-01 ?(  1.664E+00 9.66E+01 9.90E+01 G  
                           296.00 4.459E-01 ?(  3.001E+00 2.00E+02 7.90E+01 G  
                          1313.00-3.912E-01 -   8.351E+00 9.15E+02 2.10E+01 GA 

                                 (Page 16 of 21)

Page 1264 of 1586



      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:35:59 AMPage 15
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192162.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Kr-85    I  -1.1573E+02                                      3.92E+03             
                           513.98-1.157E+02 ?(  4.781E+02 1.22E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54       330.       -23.    -0.013    72.74  -1.484E+01  P
 TH-227      50.14       292.        12.     0.007   203.44   3.676E+00   
 BA-133      80.99       937.       -32.    -0.018    57.04  -1.376E+00  P
 Np-237      86.49      1229.       -28.    -0.016   176.92  -3.019E+00   
 EU-155      86.54      1279.       -30.    -0.017   170.10  -1.367E+00   
 Np-239     106.13       770.       -19.    -0.011   207.81  -1.111E+00   
 EU-152     121.78       231.        13.     0.007   167.65   6.093E-01   
 CO-57      122.06       186.       -12.    -0.006   170.07  -1.800E-01   
 EU-154     123.10       168.        23.     0.013    83.57   7.459E-01   
 PA-234     131.29       733.       -27.    -0.015   141.66  -2.074E+00   
 HF-181     133.02       760.       -27.    -0.015   144.04  -8.673E-01   
 CE-144     133.54       788.       -22.    -0.012   185.29  -2.678E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:35:59 AMPage 16
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192162.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Tc-99m     140.51       703.        26.     0.014   146.31   4.208E-01   
 U-235      143.79       683.        20.     0.011   184.13   2.630E+00  P
 CE-141     145.44       617.        25.     0.014   139.74   7.555E-01   
 Ba-140     162.66       267.       -24.    -0.013    99.72  -5.883E+00   
 CE-139     165.85       216.        22.     0.012    96.65   4.226E-01   
 Cf-251     176.60       139.       -18.    -0.010   122.70  -1.732E+00   
 U-235      185.72       154.        68.     0.038    35.38   2.095E+00  P
 TH-229     193.51       143.       -23.    -0.013    99.48  -9.001E+00   
 U-235      205.33       117.        -5.    -0.003   473.43  -1.836E+00  P
 TH-229     210.85       176.       -26.    -0.015   100.85  -1.615E+01   
 Cf-251     227.00       108.        -9.    -0.005   228.52  -2.782E+00   
 TH-227     235.97       553.        19.     0.011   173.79   3.148E+00   
 EU-152     244.69       590.        18.     0.010   195.67   4.819E+00  P
 TH-227     256.24        56.        34.     0.019    46.68   1.033E+01  P
 Cd-113m    263.70       114.        -5.    -0.003   305.29  -1.824E+03   
 BI-210M    265.83        90.        16.     0.009    85.59   7.224E-01   
 Hg-203     279.20        91.        14.     0.008   101.40   3.881E-01   
 I-131      284.30        68.         2.     0.001   810.35   7.563E-01   
 TL-210     296.00       426.        15.     0.008   200.36   4.459E-01   
 CR-51      320.08       452.       -17.    -0.009    81.85  -4.279E+00  P
 La-140     328.76       379.       -19.    -0.011    71.81  -2.448E+00  P
 Cf-249     333.44       335.       -18.    -0.010   145.01  -3.072E+00   
 HF-181     345.83       283.        17.     0.010   140.34   3.097E+00   
 BA-133     356.00       276.       -16.    -0.009   152.60  -6.981E-01   
 I-131      364.48        48.       -15.    -0.008   109.23  -5.229E-01  P
 BA-133     383.84       108.       -16.    -0.009    96.13  -5.229E+00   
 SN-113     391.69        76.       -19.    -0.011    91.75  -9.015E-01   
 SB-125     427.88        48.       -12.    -0.007   116.67  -1.304E+00   
 AG-108M    433.94        39.        -2.    -0.001   641.29  -7.190E-02   
 PM-146     453.88        56.       -11.    -0.006   138.41  -5.881E-01   
 SB-125     463.37        48.        11.     0.006    91.99   3.688E+00   
 Ir-192     468.06        56.        11.     0.006    98.59   7.542E-01   
 BE-7       477.60       132.       -16.    -0.009   104.32  -5.360E+00   
 HF-181     482.00       117.       -15.    -0.008   106.58  -6.508E-01   
 La-140     487.02       191.       -18.    -0.010   110.92  -1.415E+00   
 RU-103     497.05        35.        -5.    -0.003   261.67  -1.864E-01   
 RH-106     511.86        42.        69.     0.038    17.93   1.283E+01   
 Kr-85      513.98       126.       -13.    -0.007   122.32  -1.157E+02   
 Nd-147     531.00        35.        -2.    -0.001   725.26  -4.914E-01   
 Ba-140     537.26        30.        -2.    -0.001   486.24  -3.702E-01   
 CS-134     563.24         9.        21.     0.012    35.53   1.028E+01   
 CS-134     569.32        26.         3.     0.002   247.21   7.916E-01   
 BI-207     569.70        26.         4.     0.002   204.70   1.523E-01   
 SB-125     600.50       227.        10.     0.005   226.41   2.260E+00  P
 SB-124     602.73       237.        10.     0.005   223.03   4.268E-01   
 CS-134     604.71       247.        10.     0.005   227.32   4.312E-01   
 RH-106     621.92        22.         7.     0.004   134.72   3.224E+00   
 SB-125     635.89        13.         9.     0.005    67.90   3.409E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:35:59 AMPage 17
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192162.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 I-131      636.97        19.         7.     0.004    94.79   4.400E+00   
 AG-110M    657.76        47.        -6.    -0.003   175.59  -2.738E-01   
 CS-137     661.66        54.         6.     0.003   188.01   3.080E-01  P
 PM-144     696.54        19.         8.     0.005   115.31   4.037E-01   
 NB-94      702.63        14.         9.     0.005    95.32   4.395E-01  P
 SB-124     722.79        67.       -12.    -0.006   103.90  -5.326E+00   
 AG-108M    722.94        56.        -6.    -0.003   190.09  -3.100E-01   
 ZR-95      724.20        57.        -8.    -0.004   143.48  -8.602E-01   
 PM-146     735.72        19.        -6.    -0.003   167.10  -1.264E+00   
 PM-146     747.16        19.        -2.    -0.001   555.34  -2.492E-01   
 AG-110M    763.94        74.       -18.    -0.010    70.27  -4.268E+00   
 NB-95      765.79        92.        -2.    -0.001   830.19  -8.553E-02   
 PA-234M    766.41        90.         6.     0.004   215.15   1.119E+02   
 EU-152     778.92        28.        -6.    -0.003   191.49  -2.441E+00   
 CS-134     795.87        27.         9.     0.005    92.45   5.385E-01  P
 TL-210     799.60        36.         9.     0.005    96.57   5.066E-01   
 CS-134     801.95        46.         9.     0.005   112.74   5.510E+00  P
 CO-58      810.78        49.        -7.    -0.004   143.32  -3.924E-01   
 La-140     815.77        58.       -10.    -0.005   114.23  -2.312E+00   
 Cs-136     818.50        46.         9.     0.005   107.80   5.152E-01   
 MN-54      834.85        10.         7.     0.004    94.75   4.165E-01  P
 NB-94      871.10         0.        12.     0.007    28.87   6.949E-01   
 PA-234     880.53        54.       -11.    -0.006    33.68  -1.077E+01  P
 Y-88       898.04        28.       -11.    -0.006   106.41  -6.968E-01   
 AG-110M    937.49        25.         2.     0.001   554.15   3.583E-01   
 PA-234     946.02        30.       -11.    -0.006   113.55  -5.092E+00   
 EU-152     964.11        97.       -16.    -0.009    89.58  -6.997E+00   
 EU-154     996.33        21.         8.     0.005    86.40   5.015E+00   
 PA-234M   1001.00        31.         6.     0.003   135.93   4.751E+01  P
 EU-154    1004.77        38.         8.     0.005   111.24   2.982E+00   
 BI-207    1063.66        16.         9.     0.005    97.48   8.611E-01  P
 FE-59     1099.25         6.         5.     0.003   101.40   6.826E-01  P
 EU-152    1112.07        36.        10.     0.006    87.41   5.454E+00   
 ZN-65     1115.55        41.        10.     0.006    91.85   1.476E+00   
 Sc-46     1120.55        65.         8.     0.005   144.86   5.810E-01   
 CO-60     1173.24        18.         3.     0.002   291.78   2.313E-01  P
 Ta-182    1189.05        25.        -7.    -0.004   161.52  -3.258E+00   
 Ta-182    1221.41        32.       -13.    -0.007   102.72  -3.716E+00   
 NA-22     1274.53        21.        -7.    -0.004    96.42  -5.874E-01   
 FE-59     1291.60         5.         4.     0.002   152.39   6.874E-01   
 TL-210    1313.00        16.        -1.    -0.001   914.69  -3.912E-01   
 AG-110M   1384.30         5.         5.     0.003   121.64   1.652E+00   
 EU-152    1408.00         5.         4.     0.002   152.39   1.523E+00   
 La-140    1596.21         6.        -1.     0.000   846.32  -6.804E-02   
 SB-124    1690.98        11.        -7.    -0.004   113.82  -1.572E+00   
 Y-88      1836.06         6.         1.     0.001   476.17   1.332E-01  P
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:35:59 AMPage 18
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192162.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -5.3604E+00   -5.3605E+00    1.043E+02%                1.88E+01
 NA-22  #A   -5.8744E-01   -5.8744E-01    9.642E+01%                1.94E+00
 K-40         2.0323E+02    2.0323E+02    6.567E+00%                1.05E+01
 Sc-46  #A    3.1503E-01    3.1504E-01    1.449E+02%                2.33E+00
 CR-51  #A   -4.2787E+00   -4.2788E+00    8.185E+01%                2.61E+01
 MN-54  #A    4.1648E-01    4.1648E-01    9.475E+01%                9.55E-01
 FE-59  #A    6.8468E-01    6.8469E-01    9.152E+01%                1.71E+00
 Co-56  #     6.2470E-01    6.2471E-01    2.938E+01%                4.17E-01
 CO-57  #A   -1.8004E-01   -1.8004E-01    1.701E+02%                1.04E+00
 CO-58  #A   -3.9236E-01   -3.9236E-01    1.433E+02%                1.94E+00
 CO-60  #A    1.3036E-01    1.3036E-01    2.918E+02%                1.90E+00
 ZN-65  #A    1.4762E+00    1.4762E+00    9.185E+01%                4.59E+00
 NB-94  #A    5.6849E-01    5.6849E-01    2.887E+01%                9.95E-01
 ZR-95  #A   -6.1010E-02   -6.1010E-02    1.327E+03%                2.61E+00
 NB-95  #A   -8.5530E-02   -8.5531E-02    8.302E+02%                2.47E+00
 RU-103 #A   -1.8644E-01   -1.8644E-01    2.617E+02%                1.20E+00
 RH-106 #A    3.2237E+00    3.2237E+00    1.347E+02%                1.07E+01
 AG-108M#A   -7.1895E-02   -7.1895E-02    6.413E+02%                1.14E+00
 AG-110M#A    3.9792E-01    3.9792E-01    1.216E+02%                3.22E+00
 SN-113 #A   -9.0152E-01   -9.0152E-01    9.175E+01%                2.03E+00
 SB-124 #A    4.2682E-01    4.2683E-01    2.230E+02%                3.22E+00
 SB-125 #A    1.1402E+00    1.1402E+00    6.790E+01%                3.80E+00
 I-131  #A   -6.8760E-02   -6.8765E-02    9.479E+01%                1.21E+00
 Gd-153 #A    0.0000E+00    0.0000E+00    7.071E+02%                5.89E+00
 Ga-68  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.82E+01
 Tc-99m #A    4.1992E-01    4.2075E-01    1.463E+02%                2.05E+00
 BA-133 #A   -6.9809E-01   -6.9809E-01    1.526E+02%                3.58E+00
 CS-134 #A    1.0856E+00    1.0856E+00    3.553E+01%                1.69E+00
 CS-137 #A    3.0799E-01    3.0799E-01    1.880E+02%                2.00E+00
 CE-139 #A    4.2256E-01    4.2256E-01    9.665E+01%                1.36E+00
 Ba-140 #A   -3.7023E-01   -3.7024E-01    4.862E+02%                4.50E+00
 La-140 #A   -6.8037E-02   -6.8040E-02    8.463E+02%                1.41E+00
 CE-141 #A    7.5547E-01    7.5549E-01    1.397E+02%                3.52E+00
 CE-144 #A   -2.6778E+00   -2.6778E+00    1.853E+02%                1.66E+01
 PM-144 #A    4.0367E-01    4.0367E-01    1.153E+02%                1.11E+00
 EU-152 #A    2.5770E+00    2.5770E+00    8.741E+01%                3.45E+00
 EU-154 #A    1.9781E+00    1.9781E+00    5.459E+01%                2.08E+00
 EU-155 #A   -2.2789E-02   -2.2789E-02    5.855E+03%                8.23E+00
 HF-181 #A   -5.9771E-02   -5.9771E-02    8.811E+01%                2.34E+00
 Ta-182 #A    0.0000E+00    0.0000E+00    1.000E+03%                8.74E+00
 Hg-203 #A    3.8811E-01    3.8811E-01    1.014E+02%                1.33E+00
 TL-208       5.2303E+00    5.2303E+00    1.209E+01%                9.34E-01
 PM-146 #A   -5.8811E-01   -5.8811E-01    1.384E+02%                1.96E+00

                                 (Page 20 of 21)
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:35:59 AMPage 19
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192162.An1             
                                                                                 
 Y-88   #A    1.3323E-01    1.3323E-01    4.762E+02%                1.55E+00
 Cd-113m#A   -1.8238E+03   -1.8238E+03    3.053E+02%                1.91E+04
 Cd-109 #A    2.1895E+00    2.1895E+00    8.137E+02%                5.96E+01
 Cf-251 #A   -1.7317E+00   -1.7317E+00    1.227E+02%                5.45E+00
 Cf-249 #A   -2.1151E-02   -2.1151E-02    3.359E+03%                2.46E+00
 Sn-126  A    4.6824E+00    4.6824E+00    1.166E+02%                1.82E+01
 PB-210 #A   -1.4839E+01   -1.4839E+01    7.274E+01%                5.69E+01
 PB-212       1.2055E+01    1.2055E+01    8.057E+00%                2.15E+00
 PB-214       1.2624E+01    1.2624E+01    8.511E+00%                1.92E+00
 BI-207 #A    8.6110E-01    8.6110E-01    9.748E+01%                1.94E+00
 BI-212       1.9093E+01    1.9093E+01    1.857E+01%                4.85E+00
 U-235  #A    2.6300E+00    2.6300E+00    1.841E+02%                1.62E+01
 BI-214       1.3037E+01    1.3037E+01    9.589E+00%                1.81E+00
 BI-210M#A    7.2245E-01    7.2245E-01    8.559E+01%                2.07E+00
 AC-228       1.3787E+01    1.3787E+01    1.166E+01%                2.93E+00
 TH-227 #A    1.0334E+01    1.0334E+01    4.668E+01%                1.15E+01
 TH-229 #A   -9.0012E+00   -9.0012E+00    9.948E+01%                2.29E+01
 TH-234  A    6.9336E+00    6.9336E+00    5.951E+01%                1.75E+01
 PA-231 #A    0.0000E+00    0.0000E+00    7.071E+02%                8.52E+01
 PA-233 #A    0.0000E+00    0.0000E+00    7.071E+02%                6.98E+00
 PA-234 #A   -2.0737E+00   -2.0737E+00    1.417E+02%                9.80E+00
 PA-234M#A    6.4245E+01    6.4245E+01    1.272E+02%                2.24E+02
 AM-241  A    1.0297E+00    1.0297E+00    8.409E+01%                2.89E+00
 Np-237 #A   -3.0188E+00   -3.0188E+00    1.769E+02%                1.78E+01
 Ir-192 #A    2.8122E-01    2.8122E-01    9.859E+01%                2.92E+00
 Cs-136 #A    5.1522E-01    5.1524E-01    1.078E+02%                1.89E+00
 Np-239 #A   -1.1105E+00   -1.1108E+00    2.078E+02%                7.72E+00
 Nd-147 #A   -4.9141E-01   -4.9143E-01    7.253E+02%                8.89E+00
 TL-210 #A    4.7963E-01    4.7963E-01    9.657E+01%                1.66E+00
 Kr-85  #A   -1.1573E+02   -1.1573E+02    1.223E+02%                4.78E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.5 to  2000.0 keV)     2.791E+02  Bq/Sample     
 Total Decayed Activity (   37.5 to  2000.0 keV) 2.7905756E+02  Bq/Sample     

                                 (Page 21 of 21)
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Prep Batch: 452321
Fill Geometry, 21-Day In-Growth
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Prep Batch: 452321

Gamma Spectroscopy Analysis Detail Report

12/18/19  07:27 230MB 160-452321/1-ALab Id: Analyzed: Sigma:Ts:
NoGV12Client ID: Detector: Decay Corrected: Ingrowth:

Analyte MB Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 -0.1034 0.256 0.256 U pCi/g 0.500 0.468 454474

Thorium-234 -0.7407 0.854 0.858 U pCi/g 1.59 454474

Other Detected Radionuclides Count Unc Total Unc Qualifier UnitMB Result

Other Detected Radionuclide None pCi/g

MDC

12/18/19  07:28 230LCS 160-452321/2-ALab Id: Analyzed: Sigma:Ts:
NoGV5Client ID: Detector: Decay Corrected: Ingrowth:

Analyte LCS Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Americium-241 100.6 1.70 10.6 pCi/g 1.20 454479

Cesium-137 28.35 0.798 3.06 pCi/g 0.251 454479

Cobalt-60 11.20 0.429 1.20 pCi/g 0.106 454479

12/18/19  07:30 230160-36453-21Lab Id: Analyzed: Sigma:Ts:
NoAB03-WT01-01 GV8Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 0.906 0.190 0.212 pCi/g 0.500 0.143 454481

Thorium-234 0.488 0.729 0.731 U pCi/g 1.20 454481

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 0.911 0.235 0.253 pCi/g 0.204

MDC

Bi-214 0.906 0.190 0.212 pCi/g 0.143

K-40 14.2 1.84 2.35 pCi/g 0.716

Pb-212 0.707 0.129 0.158 pCi/g 0.152

Pb-214 0.923 0.156 0.184 pCi/g 0.179

Tl-208 0.321 0.0847 0.0910 pCi/g 0.0689

12/18/19  08:03 230160-36453-22Lab Id: Analyzed: Sigma:Ts:
NoAB03-WT01-02 GV9Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 0.841 0.181 0.201 pCi/g 0.500 0.151 454475

Thorium-234 1.22 0.667 0.681 pCi/g 0.868 454475

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 1.11 0.227 0.254 pCi/g 0.145

MDC

Bi-214 0.841 0.181 0.201 pCi/g 0.151

K-40 16.9 1.71 2.43 pCi/g 0.657
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Prep Batch: 452321

Gamma Spectroscopy Analysis Detail Report

12/18/19  08:03 230160-36453-22Lab Id: Analyzed: Sigma:Ts:
NoAB03-WT01-02 GV9Client ID: Detector: Decay Corrected: Ingrowth:

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Pb-212 0.842 0.111 0.155 pCi/g 0.100

MDC

Pb-214 1.09 0.135 0.176 pCi/g 0.123

Tl-208 0.323 0.0677 0.0756 pCi/g 0.0513

12/18/19  08:03 230160-36453-23Lab Id: Analyzed: Sigma:Ts:
NoDUP-2 GV12Client ID: Detector: Decay Corrected: Ingrowth:

Analyte  Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 0.896 0.172 0.195 pCi/g 0.500 0.115 454474

Thorium-234 1.48 0.705 0.724 pCi/g 1.19 454474

Other Detected Radionuclides Count Unc Total Unc Qualifier Unit Result

Ac-228 0.507 0.381 0.385 pCi/g 0.400

MDC

Bi-214 0.896 0.172 0.195 pCi/g 0.115

K-40 20.0 2.18 2.97 pCi/g 0.439

Pb-212 0.924 0.136 0.166 pCi/g 0.118

Pb-214 0.979 0.175 0.201 pCi/g 0.147

Tl-208 0.298 0.0836 0.0889 pCi/g 0.0665

12/18/19  08:36 230160-36453-23 DULab Id: Analyzed: Sigma:Ts:
NoDUP-2 GV9Client ID: Detector: Decay Corrected: Ingrowth:

Analyte DU Result Count Unc Total Unc Qualifier Unit RL MDC Anly Batch

Radium-226 0.7512 0.153 0.172 pCi/g 0.500 0.127 454475

Thorium-234 0.6919 0.489 0.495 U pCi/g 0.848 454475

Other Detected Radionuclides Count Unc Total Unc Qualifier UnitDU Result

Ac-228 0.7097 0.170 0.185 pCi/g 0.207

MDC

Bi-214 0.7512 0.153 0.172 pCi/g 0.127

K-40 15.75 1.69 2.34 F pCi/g 0.684

Pb-212 0.7425 0.104 0.142 pCi/g 0.0897

Pb-214 0.7994 0.127 0.152 pCi/g 0.146

Tl-208 0.2901 0.0625 0.0694 pCi/g 0.0432
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Prep Batch: 452321

Gamma Spectroscopy Analysis Detail Report

Quality Control Summary

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorMB Result Qualifier RPD RER DERUnitMethod Blank ID: DER Limit

MB 160-452321/1-A Radium-226 -0.1034 U pCi/g -.8081

MB 160-452321/1-A Thorium-234 -0.7407 U pCi/g -1.7272

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorLCS Result Qualifier RPD RER DERUnitLab Control Sample ID: DER Limit

-LCS 160-452321/2-A Americium-241 96.6 100.6 pCi/g 104 70 130 .7198

-LCS 160-452321/2-A Cesium-137 27.3 28.35 pCi/g 104 70 130 .633

-LCS 160-452321/2-A Cobalt-60 10.8 11.20 pCi/g 104 70 130 .6564

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorDU Result Qualifier RPD RER DERUnitDuplicate ID: DER Limit

160-36453-23 Radium-226 0.896 0.7512 pCi/g 18 0.39 1.11 1.11192

160-36453-23 Thorium-234 1.48 0.6919 U pCi/g 73 0.65 1.80 1.79512

Glossary:

Ts = Count Duration, Sample
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Lab Name: Job No.:

SDG No.:

GAMMA SPECTROSCOPY BATCH WORKSHEET

160-36453-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Patel, Kaushal P

11/27/19  23:24

11/27/19  23:11452321

Batch Method:

Eurofins TestAmerica, St. Louis

Fill_Geo-21

Lab Sample ID Client Sample ID Method Chain Basis TareWeight GrossWeight InitialAmount IngDecDate1 IngDecDate3 Geometry

291.18 g 11/27/2019 
23:23

12/18/2019 
23:23

Tuna CanFill_Geo-21, 
901.1

MB 160-452321/1

341.9 g 11/27/2019 
23:23

12/18/2019 
23:23

Tuna CanFill_Geo-21, 
901.1

LCS 
160-452321/2

AB03-WT01-01 46.0 g 442.7 g 396.7 g 11/27/2019 
23:23

12/18/2019 
23:23

Tuna CanFill_Geo-21, 
901.1

T160-36453-B-21-
A

AB03-WT01-02 46.0 g 391.9 g 345.9 g 11/27/2019 
23:23

12/18/2019 
23:23

Tuna CanFill_Geo-21, 
901.1

T160-36453-B-22-
A

DUP-2 46.3 g 378.3 g 332 g 11/27/2019 
23:23

12/18/2019 
23:23

Tuna CanFill_Geo-21, 
901.1

T160-36453-B-23-
A

DUP-2 46.3 g 378.3 g 332 g 11/27/2019 
23:23

12/18/2019 
23:23

Tuna CanFill_Geo-21, 
901.1

T160-36453-B-23-
A DU

Lab Sample ID Client Sample ID Method Chain Basis Tuna Can LCS 
00009

Fill_Geo-21, 
901.1

MB 160-452321/1

# gFill_Geo-21, 
901.1

LCS 
160-452321/2

AB03-WT01-01 Fill_Geo-21, 
901.1

T160-36453-B-21-
A

AB03-WT01-02 Fill_Geo-21, 
901.1

T160-36453-B-22-
A

DUP-2 Fill_Geo-21, 
901.1

T160-36453-B-23-
A

DUP-2 Fill_Geo-21, 
901.1

T160-36453-B-23-
A DU

Batch Notes

Balance ID 1121432711

SOP Number ST-RC-0025,ST-RC-0003

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 1 of 1901.1
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Test America St. Louis                    Spectrum ID: 12_Gamma_20193615
-----------------------------------------------------------------------------                      
   Sample Description: 452321_Gamma_MB 160-452321~1-A 
             Detector: Detector #12       
             Batch ID: 452321                 
    Work Order Number: Gamma   
           Lot Number: MB 160-452321~1-A
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2019 07:27       Live Time: 1800   sec
     Acquisition Time: 12/18/2019 07:27:26    Real Time: 1801   sec
        Analysis Time: 12/18/2019 07:57       Dead Time: 0.06   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCan_108513
  Efficiency Cal Date: 4/20/2018 11:53
      Energy Cal Date: 4/20/2018 11:13                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 12_2019-12-07_1443.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       2.499E+00          108.4     2.708E+00    2.711E+00    9.294E+00
NA-22      0.000E+00         1.#INF     9.934E-02    9.934E-02    5.177E-01
K-40      -7.321E-01          600.0     4.392E+00    4.393E+00    1.034E+01
Sc-46     -4.405E-01           97.4     4.289E-01    4.294E-01    1.465E+00
CR-51     -4.215E-02         9534.3     4.019E+00    4.019E+00    1.392E+01
MN-54      1.200E-01          207.0     2.483E-01    2.484E-01    6.569E-01
FE-59      1.085E-02          293.8     3.188E-02    3.189E-02    1.498E+00
Co-56     -1.559E-01          238.8     3.723E-01    3.724E-01    9.066E-01
CO-57     -6.520E-03         3313.0     2.160E-01    2.160E-01    7.581E-01
CO-58     -5.606E-01           84.2     4.722E-01    4.731E-01    1.591E+00
CO-60      2.329E-01           31.6     7.366E-02    7.456E-02    1.003E+00
ZN-65      0.000E+00         1.#INF     1.255E-01    1.255E-01    2.448E+00
NB-94     -4.326E-01          114.6     4.956E-01    4.961E-01    1.169E+00
ZR-95     -1.465E-01          285.7     4.186E-01    4.187E-01    1.123E+00
NB-95      8.066E-03         2672.1     2.155E-01    2.155E-01    8.384E-01
RU-103    -1.934E-01          180.7     3.496E-01    3.497E-01    9.109E-01
RH-106    -2.787E-01         2056.7     5.733E+00    5.733E+00    1.999E+01
AG-108M    1.709E-01          155.4     2.656E-01    2.657E-01    8.258E-01
AG-110M    1.854E-01           93.5     1.734E-01    1.736E-01    1.531E+00
SN-113    -4.263E-01          110.4     4.705E-01    4.710E-01    1.604E+00
SB-124    -4.492E-01          136.6     6.138E-01    6.142E-01    2.084E+00
SB-125    -1.061E+00          108.3     1.149E+00    1.150E+00    2.902E+00
I-131      1.047E-01          163.0     1.706E-01    1.707E-01    6.408E-01
Gd-153    -5.691E-01          140.8     8.014E-01    8.021E-01    2.717E+00
Ga-68     -1.531E+01          135.3     2.071E+01    2.073E+01    4.670E+01
Tc-99m     1.301E-01          124.8     1.624E-01    1.625E-01    5.591E-01
BA-133     2.509E-01          115.9     2.907E-01    2.910E-01    1.012E+00
CS-134     4.035E-01           86.4     3.485E-01    3.491E-01    9.461E-01
CS-137    -3.399E-02          900.0     3.059E-01    3.059E-01    1.137E+00
CE-139    -9.597E-02          217.1     2.083E-01    2.084E-01    7.261E-01
Ba-140    -6.621E-01          201.9     1.337E+00    1.337E+00    3.378E+00
La-140     9.610E-02          111.2     1.069E-01    1.070E-01    1.243E+00
CE-141     2.126E-01          141.4     3.007E-01    3.009E-01    1.040E+00
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CE-144    -1.410E+00          160.6     2.264E+00    2.265E+00    7.688E+00
PM-144     3.110E-01          111.1     3.455E-01    3.459E-01    9.176E-01
EU-152     1.335E+00           27.7     3.703E-01    3.766E-01    2.102E+00
EU-154     4.796E-01          115.7     5.551E-01    5.556E-01    1.349E+00
EU-155     1.341E-07    904048465.4     1.213E+00    1.213E+00    4.187E+00
HF-181    -3.715E-01          112.6     4.184E-01    4.188E-01    1.430E+00
Ta-182     0.000E+00         1.#INF     1.826E-01    1.826E-01    1.969E+00
Hg-203    -1.538E-01          138.6     2.131E-01    2.133E-01    7.438E-01
TL-208     3.075E-01           95.1     2.925E-01    2.929E-01    7.698E-01
PM-146     1.515E-01          193.4     2.931E-01    2.932E-01    8.026E-01
Y-88       0.000E+00         1.#INF     1.350E-01    1.350E-01    7.036E-01
Cd-113m   -2.296E+03          155.5     3.570E+03    3.573E+03    1.236E+04
Cd-109     0.000E+00         1.#INF     1.158E+00    1.158E+00    2.343E+01
Cf-251    -9.895E-01          128.1     1.267E+00    1.268E+00    3.327E+00
Cf-249     0.000E+00         1.#INF     4.413E-02    4.413E-02    1.398E+00
Sn-126     9.498E-02         2810.7     2.669E+00    2.669E+00    9.300E+00
PB-210    -2.588E+01           30.3     7.832E+00    7.997E+00    3.699E+01
PB-212     4.163E-01          136.1     5.665E-01    5.669E-01    1.936E+00
PB-214     3.553E-01          102.0     3.625E-01    3.629E-01    1.448E+00
BI-207    -6.582E-01          119.0     7.835E-01    7.842E-01    1.757E+00
BI-212     4.593E+00           97.5     4.477E+00    4.483E+00    1.534E+01
U-235      1.674E+00           84.4     1.412E+00    1.415E+00    4.730E+00
BI-214    -1.114E+00          123.6     1.377E+00    1.378E+00    5.042E+00
BI-210M    3.646E-01          101.1     3.687E-01    3.692E-01    1.260E+00
AC-228     1.577E+00           35.4     5.574E-01    5.631E-01    1.391E+00
TH-227     1.836E+00           82.1     1.508E+00    1.511E+00    6.897E+00
TH-229    -1.742E+00          238.7     4.159E+00    4.160E+00    1.124E+01
TH-234    -7.980E+00           57.6     4.599E+00    4.620E+00    1.717E+01
PA-231     0.000E+00         1.#INF     1.673E+00    1.673E+00    4.620E+01
PA-233     0.000E+00         1.#INF     1.370E-01    1.370E-01    3.783E+00
PA-234     5.626E-01          124.0     6.978E-01    6.984E-01    2.847E+00
PA-234M    0.000E+00         1.#INF     7.005E+00    7.005E+00    1.321E+02
AM-241     4.950E-01          146.7     7.260E-01    7.266E-01    2.479E+00
Np-237    -9.929E-01          190.1     1.888E+00    1.889E+00    6.439E+00
Ir-192     0.000E+00         1.#INF     7.015E-02    7.015E-02    1.582E+00
Cs-136     4.510E-01           68.6     3.096E-01    3.106E-01    1.748E+00
Np-239    -5.033E-01          231.3     1.164E+00    1.164E+00    3.966E+00
Nd-147     5.683E-01          374.7     2.130E+00    2.130E+00    5.545E+00
TL-210     2.356E-01          108.6     2.559E-01    2.562E-01    9.712E-01
Kr-85     -5.590E+00         1837.1     1.027E+02    1.027E+02    3.603E+02
-----------------------------------------------------------------------------
Total      2.023E+01

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:35 AMPage  1
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193615.An1            
                                                                                 
 Sample description                                             
      452321_Gamma_MB 160-452321~1-A                                  
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20193615.An1

 Acquisition information
        Start time:                 12/18/2019 7:27:26 AM
        Live time:               1800
        Real time:               1801
        Dead time:                  0.06 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCan_108513                                               
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 11:13:27 AM
             Zero offset:           0.059 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.735E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 11:53:09 AM
             Type:                  Polynomial
             Uncertainty:           1.020 %
             Coefficients:         -0.363508  -4.707999   0.462125
                                   -0.051256   0.002384  -0.000043

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.13keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:35 AMPage  2
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193615.An1            
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2019 7:27:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2019-12-07_1443.PBC
                                                 12/7/2019 2:43:53 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.    2 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       1.0000

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    59.54        9. 146.66   0.86  2.817E-02    59.54  35.900    PBC<MDA AM241 
    63.29      -16.  92.54   0.87  2.978E-02    63.29   3.810    PBC<MDA TH234 
    63.38       23.  36.87   0.56  2.981E-02    63.29   3.810    PBC<MDA TH234 
    80.99       18.  54.16   0.89  3.466E-02    80.99  34.060    PBC<MDA BA133 
   123.10        9. 115.73   0.93  3.721E-02   123.10  40.790    PBC<MDA EU154 
   131.29        8. 124.04   0.94  3.683E-02   131.29  18.000    PBC<MDA PA234 
   140.51        7. 124.82   0.95  3.623E-02   140.51  89.300    PBC<MDA Tc99m 
   143.79        7. 132.11   0.95  3.599E-02   143.79  10.960    PBC<MDA U235  
   145.44        7. 141.40   0.95  3.586E-02   145.44  48.200    PBC<MDA CE141 
   163.38       10. 105.00   0.97  3.428E-02   163.38   5.080    PBC<MDA U235  
   185.72       10.  98.12   0.99  3.215E-02   185.72  54.000    PBC<MDA U235  
   227.00        8. 110.55   1.03  2.839E-02   227.00   6.300    PBC<MDA Cf251 
   235.97        9. 127.90   1.04  2.764E-02   235.97  12.300    PBC<MDA TH227 
   238.63        9. 136.08   1.05  2.743E-02   238.63  43.300    PBC<MDA PB212 
   242.00        9. 143.67   1.05  2.716E-02   242.00   7.430    PBC<MDA PB214 
   244.69        9. 148.37   1.05  2.695E-02   244.69   7.580    PBC<MDA EU152 
   256.24        8. 103.04   1.06  2.608E-02   256.24   7.000    PBC<MDA TH227 
   265.83        8. 101.12   1.07  2.539E-02   265.83  50.000    PBC<MDA BI210M
   277.28        7.  95.14   1.08  2.462E-02   277.28   6.310    PBC<MDA TL208 
   284.30        4. 162.98   1.09  2.416E-02   284.30   6.140    PBC<MDA I131  
   295.09        2. 727.02   1.10  2.350E-02   295.09  19.300    PBC<MDA PB214 
   296.00        9. 177.30   1.10  2.345E-02   296.00  79.000    PBC<MDA TL210 
   300.03        7. 212.95   1.11  2.321E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  7.177E+00 PA231 
                                               300.18   6.200  2.848E+00 PA233 
   338.32        8. 113.37   1.14  2.118E-02   338.32  12.010    PBC<MDA AC228 
   340.57        1. 689.30   1.15  2.108E-02   340.57  46.900    PBC<MDA Cs136 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:35 AMPage  3
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193615.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   344.29        7. 123.92   1.15  2.090E-02   344.29  26.500    PBC<MDA EU152 
   351.93        6. 102.01   1.16  2.055E-02   351.93  37.600    PBC<MDA PB214 
   356.00        6. 115.87   1.16  2.037E-02   356.00  62.050    PBC<MDA BA133 
   453.88        3. 193.41   1.26  1.692E-02   453.88  65.000    PBC<MDA PM146 
   463.37        2. 241.17   1.27  1.666E-02   463.37  10.470    PBC<MDA SB125 
   477.60        8. 108.37   1.28  1.628E-02   477.60  10.520    PBC<MDA BE7   
   487.02        6. 111.24   1.29  1.604E-02   487.02  45.500    PBC<MDA La140 
   511.86       61.  15.40   2.56  1.546E-02   511.86  20.000  1.090E+01 RH106 
   531.00        2. 374.72   1.33  1.504E-02   531.00  13.000    PBC<MDA Nd147 
   563.24        1. 458.94   1.36  1.439E-02   563.24   8.350    PBC<MDA CS134 
   569.32        3. 179.51   1.37  1.428E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  1.424E+00 PA234 
                                               569.70  97.740  1.195E-01 BI207 
   583.02        3. 188.41   1.38  1.403E-02   583.02  84.500    PBC<MDA TL208 
   614.28       10. 155.39   1.41  1.350E-02   614.28  89.850    PBC<MDA AG108M
   618.06        8. 173.75   1.41  1.344E-02   618.06  99.100    PBC<MDA PM144 
   635.89        2. 223.61   1.43  1.317E-02   635.89  11.310    PBC<MDA SB125 
   657.76        4. 155.08   1.45  1.284E-02   657.76  94.640    PBC<MDA AG110M
   696.54        6. 138.44   1.49  1.232E-02   696.54  99.000    PBC<MDA PM144 
   727.17        7.  97.47   1.52  1.194E-02   727.17   7.550    PBC<MDA BI212 
   763.94        4.  93.54   1.55  1.152E-02   763.94  22.280    PBC<MDA AG110M
   795.87        5.  86.36   1.58  1.119E-02   795.87  85.530    PBC<MDA CS134 
   799.60        4. 125.43   1.58  1.115E-02   799.60  98.960    PBC<MDA TL210 
   818.50        8. 118.53   1.60  1.096E-02   818.50 100.000    PBC<MDA Cs136 
   834.85        2. 207.02   1.61  1.081E-02   834.85  99.980    PBC<MDA MN54  
   880.53        6.  89.80   1.66  1.040E-02   880.53   6.000    PBC<MDA PA234 
   911.07        8.  35.36   1.68  1.015E-02   911.07  29.000  1.510E+00 AC228 
   946.02        1. 501.66   1.72  9.873E-03   946.02  13.400    PBC<MDA PA234 
   996.33        2. 256.81   1.76  9.508E-03   996.33  10.600    PBC<MDA EU154 
  1048.07        6.  69.27   1.81  9.162E-03  1048.07  80.000    PBC<MDA Cs136 
  1112.07       13.  27.74   1.86  8.770E-03  1112.07  13.644  6.036E+00 EU152 
  1173.24       10.  31.62   1.92  8.426E-03  1173.24  99.900  6.600E-01 CO60  
  1291.60        1. 427.57   2.02  7.834E-03  1291.60  43.200    PBC<MDA FE59  

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   253.12    63.38        15.        23. 7.659E+02   36.87   0.562  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

                                 (Page 5 of 20)

Page 1280 of 1586



      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:35 AMPage  4
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193615.An1            
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.79    46.54       108.       -36.    -0.020    30.26   0.851 
 TH-227    200.18    50.14        94.        -7.    -0.004   208.93   0.855s
 AM-241    237.74    59.54        83.         9.     0.005   146.66   0.865s
 TH-234    252.74    63.29       116.       -16.    -0.009    92.54   0.868s
 BA-133    323.50    80.99        23.        18.     0.010    54.16   0.887s
 Np-237    345.49    86.49       121.        -8.    -0.005   190.12   0.892s
 EU-155    345.70    86.54       130.         0.     0.000  1000.00   0.892s
 Sn-126    347.29    86.94       131.        -6.    -0.003   265.39   0.892s
 Sn-126    349.81    87.57       137.         0.     0.000  1000.00   0.893 
 Cd-109    351.68    88.04       137.         0.     0.000  1000.00   0.894s
 Nd-147    363.92    91.10       137.         0.     0.000  1000.00   0.897s
 TH-234    369.87    92.59       166.       -29.    -0.016    57.63   0.898s
 Gd-153    389.50    97.50       121.       -11.    -0.006   140.82   0.903s
 Np-239    397.50    99.50       133.       -11.    -0.006   146.68   0.905s
 Gd-153    412.29   103.20       144.        -5.    -0.003   365.74   0.909s
 Np-239    424.00   106.13       153.        -8.    -0.004   231.25   0.912s
 EU-152    486.56   121.78        65.       -12.    -0.006   102.36   0.928s
 EU-154    491.84   123.10        54.         9.     0.005   115.73   0.929s
 PA-234    524.60   131.29        45.         8.     0.004   124.04   0.938s
 HF-181    531.51   133.02       138.       -10.    -0.006   163.92   0.939s
 CE-144    533.57   133.54       132.       -10.    -0.006   160.57   0.940s
 HF-181    544.61   136.30       143.       -10.    -0.006   166.01   0.943s
 Tc-99m    561.44   140.51        38.         7.     0.004   124.82   0.947s
 U-235     574.53   143.79        44.         7.     0.004   132.11   0.950s
 CE-141    581.15   145.44        40.         7.     0.004   141.40   0.952s
 Ba-140    649.99   162.66        63.        -9.    -0.005   124.95   0.969s
 U-235     652.87   163.38        45.        10.     0.005   105.00   0.970 
 CE-139    662.76   165.85        50.        -5.    -0.003   217.09   0.973s
 Cf-251    705.72   176.60        44.       -10.    -0.006   128.06   0.983s
 U-235     742.18   185.72        33.        10.     0.006    98.12   0.992 
 TH-229    773.32   193.51        29.        -4.    -0.002   238.71   1.000s
 U-235     820.59   205.33        44.       -10.    -0.006   128.06   1.012s
 TH-229    842.65   210.85        29.        -5.    -0.003   194.86   1.018s
 Cf-251    907.22   227.00        18.         8.     0.004   110.55   1.034s
 TH-227    943.09   235.97        60.         9.     0.005   127.90   1.043s
 PB-212    953.73   238.63        69.         9.     0.005   136.08   1.046s
 PB-214    967.18   242.00        78.         9.     0.005   143.67   1.049s
 EU-152    977.96   244.69        84.         9.     0.005   148.37   1.051s
 TH-227   1024.13   256.24        18.         8.     0.005   103.04   1.063s
 Cd-113m  1053.96   263.70        45.        -6.    -0.004   155.51   1.070s
 BI-210M  1062.48   265.83        31.         8.     0.005   101.12   1.072 
 TL-208   1108.27   277.28        16.         7.     0.004    95.14   1.084s
 Hg-203   1115.93   279.20        27.        -6.    -0.003   138.55   1.086s
 I-131    1136.32   284.30        11.         4.     0.002   162.98   1.091s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:35 AMPage  5
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193615.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PB-214   1179.47   295.09       109.         2.     0.001   727.02   1.101s
 TL-210   1183.11   296.00       111.         9.     0.005   177.30   1.102s
 PB-212   1199.22   300.03       120.         7.     0.004   212.95   1.106s
 PA-231   1199.38   300.07       127.         0.     0.000  1000.00   1.106s
 PA-233   1199.82   300.18       127.         0.     0.000  1000.00   1.107s
 PA-231   1209.70   302.65       127.         0.     0.000  1000.00   1.109s
 BA-133   1210.50   302.85       127.         0.     0.000  1000.00   1.109s
 Ba-140   1218.49   304.85       127.         0.     0.000  1000.00   1.111s
 BI-210M  1218.68   304.90       127.         0.     0.000  1000.00   1.111s
 Ir-192   1232.85   308.44       127.         0.     0.000  1000.00   1.115s
 PA-233   1247.13   312.01       127.         0.     0.000  1000.00   1.118s
 Ir-192   1265.04   316.49       127.         0.     0.000  1000.00   1.123s
 La-140   1314.10   328.76        36.        -3.    -0.002   304.64   1.135s
 Cf-249   1332.81   333.44        45.        -5.    -0.003   188.48   1.139s
 AC-228   1352.33   338.32        37.         8.     0.004   113.37   1.144s
 Cs-136   1361.32   340.57        45.         1.     0.001   689.30   1.146s
 EU-152   1376.18   344.29        33.         7.     0.004   123.92   1.150s
 HF-181   1382.35   345.83        52.        -7.    -0.004   145.70   1.151s
 PB-214   1406.76   351.93        14.         6.     0.003   102.01   1.158s
 BA-133   1423.02   356.00        19.         6.     0.003   115.87   1.162 
 I-131    1456.95   364.48        12.         0.     0.000  1000.00   1.170s
 BA-133   1534.35   383.84        37.        -1.    -0.001   653.84   1.189s
 Cf-249   1550.79   387.95        39.         0.     0.000  1000.00   1.193s
 SN-113   1565.74   391.69        48.        -9.    -0.005   110.35   1.196s
 SB-125   1710.45   427.88        28.       -10.    -0.006   108.32   1.232s
 AG-108M  1734.69   433.94        20.        -3.    -0.002   297.52   1.238 
 PM-146   1814.45   453.88         8.         3.     0.002   193.41   1.257s
 SB-125   1852.39   463.37        15.         2.     0.001   241.17   1.266s
 Ir-192   1871.16   468.06        17.        -1.     0.000   874.64   1.271s
 BE-7     1909.29   477.60        31.         8.     0.004   108.37   1.280 
 HF-181   1926.90   482.00        44.        -9.    -0.005   112.63   1.284s
 La-140   1946.98   487.02        22.         6.     0.004   111.24   1.289s
 RU-103   1987.11   497.05        20.        -5.    -0.003   180.74   1.298s
 RH-106   2046.35   511.86        13.        61.     0.034    15.40   2.563s
 Nd-147   2122.88   531.00        13.         2.     0.001   374.72   1.331s
 Ba-140   2147.92   537.26        17.        -4.    -0.002   201.91   1.337s
 CS-134   2251.82   563.24         9.         1.     0.001   458.94   1.362 
 CS-134   2276.15   569.32        13.         3.     0.002   179.51   1.367 
 BI-207   2277.68   569.70        22.        -4.    -0.002   167.14   1.368s
 TL-208   2330.96   583.02         9.         3.     0.002   188.41   1.381s
 SB-125   2400.87   600.50        94.       -11.    -0.006   129.95   1.397s
 SB-124   2409.79   602.73       105.       -11.    -0.006   136.65   1.399s
 CS-134   2417.71   604.71       116.       -11.    -0.006   143.03   1.401s
 BI-214   2436.11   609.31       135.       -13.    -0.007   123.65   1.405s
 AG-108M  2455.99   614.28       111.        10.     0.005   155.39   1.410s
 PM-144   2471.12   618.06       101.         8.     0.005   173.75   1.414s
 SB-125   2542.43   635.89         9.         2.     0.001   223.61   1.430s
 I-131    2546.77   636.97         2.         0.     0.000  1000.00   1.432s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:35 AMPage  6
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193615.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-110M  2629.92   657.76        14.         4.     0.002   155.08   1.451s
 CS-137   2645.51   661.66        18.        -1.     0.000   900.00   1.455s
 PM-144   2785.05   696.54        14.         6.     0.003   138.44   1.487s
 NB-94    2809.41   702.63        23.        -9.    -0.005   114.56   1.493s
 SB-124   2890.04   722.79        29.        -7.    -0.004   110.78   1.512s
 AG-108M  2890.65   722.94        37.         0.     0.000  1000.00   1.512s
 EU-154   2892.34   723.36        37.         0.     0.000  1000.00   1.512s
 ZR-95    2895.69   724.20        37.         0.     0.000  1000.00   1.513s
 BI-212   2907.58   727.17        23.         7.     0.004    97.47   1.516s
 PM-146   2987.55   747.16        23.       -10.    -0.006   103.93   1.535s
 ZR-95    3025.83   756.73         5.        -2.    -0.001   285.66   1.543s
 AG-110M  3054.69   763.94         5.         4.     0.002    93.54   1.550s
 PA-234M  3064.57   766.41        10.         0.     0.000   927.36   1.552s
 EU-152   3114.61   778.92        14.        -2.    -0.001   403.11   1.564s
 BI-212   3140.62   785.42         0.         0.     0.000  1000.00   1.570s
 CS-134   3182.43   795.87         8.         5.     0.003    86.36   1.579s
 TL-210   3197.35   799.60        13.         4.     0.002   125.43   1.583s
 CO-58    3242.06   810.78        38.       -11.    -0.006    84.23   1.593s
 La-140   3262.05   815.77        49.        -6.    -0.003   172.29   1.598s
 Cs-136   3272.97   818.50        46.         8.     0.005   118.53   1.600s
 MN-54    3338.38   834.85         5.         2.     0.001   207.02   1.615s
 Co-56    3386.08   846.77        10.        -3.    -0.002   238.82   1.626 
 TL-208   3441.27   860.56        10.        -4.    -0.002   180.85   1.638s
 NB-94    3483.41   871.10        12.        -5.    -0.003   107.70   1.648s
 EU-154   3491.95   873.23        18.         0.     0.000  1000.00   1.650s
 PA-234   3521.16   880.53        10.         6.     0.003    89.80   1.657s
 AG-110M  3537.78   884.68        15.         0.     0.000  1000.00   1.660s
 Sc-46    3556.17   889.28        28.        -8.    -0.005    97.36   1.664s
 Y-88     3591.22   898.04         5.         0.     0.000  1000.00   1.672s
 AC-228   3643.36   911.07         0.         8.     0.004    35.36   1.684s
 AG-110M  3749.09   937.49        10.        -3.    -0.002   238.82   1.708s
 PA-234   3783.21   946.02         5.         1.     0.001   501.66   1.716s
 EU-152   3855.60   964.11        13.        -9.    -0.005    68.30   1.732s
 AC-228   3875.05   968.97        25.        -3.    -0.002   257.50   1.736s
 EU-154   3984.54   996.33        10.         2.     0.001   256.81   1.761s
 PA-234M  4003.22  1001.00        12.         0.     0.000  1000.00   1.765s
 Co-56    4150.66  1037.84         0.         0.     0.000  1000.00   1.798s
 Cs-136   4191.60  1048.07         6.         6.     0.003    69.27   1.807s
 RH-106   4200.76  1050.36         6.         0.     0.000  1000.00   1.809s
 BI-207   4253.99  1063.66        16.        -8.    -0.004   119.02   1.820s
 Ga-68    4308.98  1077.40        16.        -7.    -0.004   135.27   1.833s
 FE-59    4396.44  1099.25         5.        -1.    -0.001   403.11   1.852s
 EU-152   4447.76  1112.07         0.        13.     0.007    27.74   1.863s
 ZN-65    4461.66  1115.55        13.         0.     0.000  1000.00   1.866s
 BI-214   4480.63  1120.29        24.        -7.    -0.004   113.14   1.870s
 Sc-46    4481.68  1120.55        17.        -3.    -0.002   177.51   1.870s
 Ta-182   4484.69  1121.30         3.         0.     0.000  1000.00   1.871s
 CO-60    4692.57  1173.24         0.        10.     0.006    31.62   1.916s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:35 AMPage  7
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193615.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Ta-182   4755.86  1189.05        16.        -6.    -0.003   156.94   1.930s
 Ta-182   4885.39  1221.41        17.       -11.    -0.006    92.93   1.957s
 Co-56    4952.92  1238.28         6.        -2.    -0.001   343.80   1.972s
 NA-22    5098.03  1274.53         0.         0.     0.000  1000.00   2.003s
 EU-154   5098.08  1274.54         0.         0.     0.000  1000.00   2.003s
 FE-59    5166.35  1291.60         6.         1.     0.001   427.57   2.017s
 CO-60    5330.11  1332.50         6.        -3.    -0.001   218.12   2.052s
 AG-110M  5537.48  1384.30         0.         0.     0.000  1000.00   2.096s
 EU-152   5632.39  1408.00         6.        -3.    -0.002   205.48   2.115s
 K-40     5843.92  1460.83         6.        -1.    -0.001   600.00   2.159s
 La-140   6386.02  1596.21         6.        -1.    -0.001   600.00   2.269s
 SB-124   6765.58  1690.98         0.         0.     0.000  1000.00   2.345s
 BI-214   7060.00  1764.49         8.        -2.    -0.001   186.81   2.403s
 Y-88     7346.69  1836.06         0.         0.     0.000  1000.00   2.459s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   2.4988E+00                                      5.31E+01             
                           477.60 2.499E+00 ?(  9.294E+00 1.08E+02 1.05E+01 G  
 
K-40     N  -7.3208E-01                                      4.66E+11             
                          1460.83-7.321E-01 ?(  1.034E+01 6.00E+02 1.07E+01 G  
 
Sc-46    F  -4.4051E-01                                      8.38E+01             
                           889.28-4.405E-01 ?(  1.465E+00 9.74E+01 1.00E+02 G  
                          1120.55-2.227E-01 +   1.415E+00 1.78E+02 1.00E+02 G  
 
CR-51    F  -4.2155E-02                                      2.77E+01             
                           320.08-4.215E-02 %(  1.392E+01 9.53E+03 9.94E+00 G  
 
MN-54    C   1.1996E-01                                      3.12E+02             
                           834.85 1.200E-01 ?(  6.569E-01 2.07E+02 1.00E+02 G  
 
FE-59    F   1.0852E-02                                      4.45E+01             
                          1099.25-1.482E-01 ?(  1.498E+00 4.03E+02 5.65E+01 G  
                          1291.60 2.189E-01 ?(  2.266E+00 4.28E+02 4.32E+01 G  
 
Co-56    C  -1.5589E-01                                      7.73E+01             
                           846.77-1.559E-01 ?(  9.066E-01 2.39E+02 9.99E+01 G  
                          1238.28-1.732E-01 +   1.435E+00 3.44E+02 6.61E+01 G  
                          1037.84 0.000E+00 +   3.140E+00 1.00E+03 1.41E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:35 AMPage  8
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193615.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1771.35-2.964E-01 %   1.163E+01 1.04E+03 1.55E+01  A 
 
CO-57    C  -6.5201E-03                                      2.72E+02             
                           122.06-6.520E-03 &(  7.581E-01 3.31E+03 8.56E+01 G  
                           136.47-1.385E-01 %   8.599E+00 1.80E+03 1.07E+01 G  
 
CO-58    C  -5.6060E-01                                      7.09E+01             
                           810.78-5.606E-01 ?(  1.591E+00 8.42E+01 9.95E+01 G  
 
CO-60    F   2.3292E-01                                      1.93E+03             
                          1332.50-1.938E-01 ?(  1.003E+00 2.18E+02 1.00E+02 G  
                          1173.24 6.600E-01 ?(  4.864E-01 3.16E+01 9.99E+01 G  
 
NB-94    I  -4.3262E-01                                      7.41E+06             
                           702.63-4.326E-01 &(  1.169E+00 1.15E+02 9.79E+01 G  
                           871.10-2.653E-01 +   1.000E+00 1.08E+02 9.99E+01 G  
 
ZR-95    I  -1.4654E-01                                      6.40E+01             
                           756.73-1.465E-01 ?(  1.123E+00 2.86E+02 5.45E+01 G  
                           724.20 0.000E+00 +   3.249E+00 1.00E+03 4.42E+01 G  
 
NB-95    I   8.0662E-03                                      6.40E+01             
                           765.79 8.066E-03 %(  8.384E-01 2.67E+03 9.98E+01 G  
 
RU-103   I  -1.9340E-01                                      3.93E+01             
                           497.05-1.934E-01 ?(  9.109E-01 1.81E+02 9.09E+01 G  
                           610.30-2.717E-06 %   3.996E+01 4.25E+08 5.75E+00 GA 
 
RH-106   I  -2.7873E-01                                      3.74E+02             
                           621.92-2.787E-01 %(  1.999E+01 2.06E+03 9.93E+00 G  
                          1050.36 0.000E+00 +   5.603E+01 1.00E+03 1.56E+00 G  
                           511.86 1.090E+01 ?   3.545E+00 1.54E+01 2.00E+01 GA 
 
AG-108M  C   1.7092E-01                                      1.53E+05             
                           433.94-1.052E-01 ?(  8.258E-01 2.98E+02 9.05E+01 G  
                           722.94 0.000E+00 +   1.577E+00 1.00E+03 9.08E+01 G  
                           614.28 4.490E-01 &(  2.374E+00 1.55E+02 8.98E+01 G  
 
AG-110M  F   1.8536E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  1.531E+00 1.00E+03 7.27E+01 G  
                           657.76 1.676E-01 ?(  9.302E-01 1.55E+02 9.46E+01 G  
                           937.49-4.881E-01 +   2.838E+00 2.39E+02 3.44E+01 G  
                          1384.30 0.000E+00 -   2.271E+00 1.00E+03 2.43E+01 G  
                           763.94 8.656E-01 ?(  2.841E+00 9.35E+01 2.23E+01 G  
 
SN-113   F  -4.2633E-01                                      1.15E+02             
                           391.69-4.263E-01 ?(  1.604E+00 1.10E+02 6.40E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:35 AMPage  9
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193615.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SB-124   F  -4.4916E-01                                      6.02E+01             
                           602.73-4.492E-01 ?(  2.084E+00 1.37E+02 9.83E+01 G  
                          1690.98 0.000E+00 +   1.359E+00 1.00E+03 4.78E+01 G  
                           722.79-3.142E+00 +   1.198E+01 1.11E+02 1.08E+01 G  
 
SB-125   I  -1.0605E+00                                      1.01E+03             
                           427.88-1.061E+00 &(  2.902E+00 1.08E+02 2.96E+01 G  
                           600.50-2.461E+00 +   1.086E+01 1.30E+02 1.79E+01 G  
                           635.89 7.462E-01 +   6.227E+00 2.24E+02 1.13E+01 G  
                           463.37 7.432E-01 +   6.548E+00 2.41E+02 1.05E+01 G  
 
I-131    I   1.0470E-01                                      8.02E+00             
                           364.48 0.000E+00 &(  6.408E-01 1.00E+03 8.17E+01 G  
                           284.30 1.498E+00 ?(  6.802E+00 1.63E+02 6.14E+00 G  
                           636.97 0.000E+00 -   5.481E+00 1.00E+03 7.17E+00 G  
 
Gd-153   F  -5.6907E-01                                      2.42E+02             
                            97.50-5.691E-01 ?(  2.717E+00 1.41E+02 3.00E+01 G  
                           103.20-3.206E-01 +   4.019E+00 3.66E+02 2.18E+01 G  
 
Ga-68    C  -1.5311E+01                                      4.71E-02             
                          1077.40-1.531E+01 ?(  4.670E+01 1.35E+02 3.30E+00 G  
 
Tc-99m   I   1.3008E-01                                      2.51E-01             
                           140.51 1.301E-01 ?(  5.591E-01 1.25E+02 8.93E+01 G  
 
BA-133   F   2.5090E-01                                      3.85E+03             
                           356.00 2.509E-01 ?(  1.012E+00 1.16E+02 6.20E+01 G  
                           302.85 0.000E+00 -   7.263E+00 1.00E+03 1.83E+01 G  
                           383.84-4.309E-01 +   1.008E+01 6.54E+02 8.94E+00 GA 
                            80.99 8.315E-01 ?   1.187E+00 5.42E+01 3.41E+01 GA 
 
CS-134   I   4.0350E-01                                      7.54E+02             
                           795.87 3.188E-01 ?(  9.461E-01 8.64E+01 8.55E+01 G  
                           604.71-4.538E-01 +   2.203E+00 1.43E+02 9.76E+01 G  
                           569.32 7.588E-01  (  4.935E+00 1.80E+02 1.54E+01 G  
                           801.95 1.915E-01 %   1.313E+01 1.84E+03 8.69E+00 G  
                           563.24 6.163E-01  (  7.594E+00 4.59E+02 8.35E+00 G  
 
CS-137   I  -3.3986E-02                                      1.10E+04             
                           661.66-3.399E-02 ?(  1.137E+00 9.00E+02 8.52E+01 G  
 
CE-139   F  -9.5965E-02                                      1.38E+02             
                           165.85-9.597E-02 ?(  7.261E-01 2.17E+02 7.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:35 AMPage 10
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193615.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ba-140   I  -6.6211E-01                                      1.28E+01             
                           537.26-6.621E-01 ?(  3.378E+00 2.02E+02 2.44E+01 G  
                           162.66-2.427E+00 +   1.035E+01 1.25E+02 6.22E+00 G  
                           304.85 0.000E+00 &   3.119E+01 1.00E+03 4.29E+00 G  
 
La-140   I   9.6103E-02                                      1.28E+01             
                          1596.21-8.802E-02 ?(  1.243E+00 6.00E+02 9.54E+01 G  
                           487.02 4.822E-01 ?(  1.857E+00 1.11E+02 4.55E+01 G  
                           328.76-3.581E-01 &   3.869E+00 3.05E+02 2.03E+01 G  
                           815.77-1.286E+00 +   7.678E+00 1.72E+02 2.33E+01 G  
 
CE-141   I   2.1263E-01                                      3.25E+01             
                           145.44 2.126E-01 *(  1.040E+00 1.41E+02 4.82E+01 G  
 
CE-144   I  -1.4097E+00                                      2.85E+02             
                           133.54-1.410E+00 ?(  7.688E+00 1.61E+02 1.11E+01 G  
 
PM-144   C   3.1102E-01                                      3.63E+02             
                           696.54 2.733E-01 ?(  9.176E-01 1.38E+02 9.90E+01 G  
                           618.06 3.487E-01 ?(  2.070E+00 1.74E+02 9.91E+01 G  
 
EU-152   F   1.3350E+00                                      4.94E+03             
                           121.78-6.067E-01  (  2.102E+00 1.02E+02 2.86E+01 G  
                           344.29 6.943E-01 ?(  2.970E+00 1.24E+02 2.65E+01 G  
                          1112.07 6.036E+00 ?(  3.422E+00 2.77E+01 1.36E+01 G  
                           778.92-7.557E-01 -   7.612E+00 4.03E+02 1.29E+01 G  
                           964.11-3.328E+00 +   7.537E+00 6.83E+01 1.46E+01 G  
                           244.69 2.434E+00 ?(  1.233E+01 1.48E+02 7.58E+00 G  
                          1408.00-1.083E+00 -   5.101E+00 2.05E+02 2.10E+01 GA 
 
EU-154   I   4.7964E-01                                      3.14E+03             
                           123.10 3.417E-01 ?(  1.349E+00 1.16E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   1.470E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 -   7.089E+00 1.00E+03 2.02E+01 G  
                           873.23 0.000E+00 -   9.728E+00 1.00E+03 1.23E+01 G  
                          1004.77-1.088E-01 %   6.227E+00 1.50E+03 1.80E+01 G  
                           996.33 1.011E+00 ?(  9.684E+00 2.57E+02 1.06E+01 G  
 
EU-155   I   1.3415E-07                                      1.81E+03             
                           105.31 1.341E-07 %(  4.187E+00 9.04E+08 2.12E+01 G  
                            86.54 0.000E+00 -   2.835E+00 1.00E+03 3.07E+01 G  
 
HF-181   F  -3.7150E-01                                      4.24E+01             
                           482.00-3.715E-01 ?(  1.430E+00 1.13E+02 8.05E+01 G  
                           133.02-3.606E-01 +   2.007E+00 1.64E+02 4.33E+01 G  
                           345.83-1.284E+00 &   6.442E+00 1.46E+02 1.51E+01 G  
                           136.30-2.693E+00 +   1.518E+01 1.66E+02 5.85E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:35 AMPage 11
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193615.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Hg-203   F  -1.5381E-01                                      4.66E+01             
                           279.20-1.538E-01 ?(  7.438E-01 1.39E+02 8.15E+01 G  
 
TL-208   N   3.0746E-01                                      6.98E+02             
                           583.02 1.562E-01 ?(  7.698E-01 1.88E+02 8.45E+01 G  
                           277.28 2.333E+00 ?(  7.636E+00 9.51E+01 6.31E+00 G  
                           860.56-1.692E+00 +   7.380E+00 1.81E+02 1.24E+01 G  
 
PM-146   C   1.5153E-01                                      2.02E+03             
                           453.88 1.515E-01 ?(  8.026E-01 1.93E+02 6.50E+01 G  
                           747.16-1.442E+00 +   3.519E+00 1.04E+02 3.40E+01 G  
                           735.72 6.951E-02 %   2.664E+00 1.39E+03 2.25E+01 G  
 
Cd-113m     -2.2959E+03                                      5.33E+03             
                           263.70-2.296E+03 &(  1.236E+04 1.56E+02 6.00E-03   K
 
Cf-251   T  -9.8953E-01                                      3.28E+05             
                           176.60-9.895E-01 ?(  3.327E+00 1.28E+02 1.70E+01 G  
                           227.00 2.382E+00 &   7.041E+00 1.11E+02 6.30E+00 GA 
 
Sn-126       9.4976E-02                                      3.65E+07             
                            87.57 0.000E+00 -   2.373E+00 1.00E+03 3.75E+01 GA 
                            64.28 9.498E-02 %(  9.300E+00 2.81E+03 9.70E+00 G  
                            86.94-1.063E+00 +   9.653E+00 2.65E+02 9.04E+00 GA 
 
PB-210   N  -2.5880E+01                                      8.14E+03             
                            46.54-2.588E+01 ?(P 3.699E+01 3.03E+01 4.25E+00 G  
 
PB-212   N   4.1629E-01                                      6.98E+02             
                           238.63 4.163E-01 ?(  1.936E+00 1.36E+02 4.33E+01 G  
                           300.03 5.382E+00 &   3.918E+01 2.13E+02 3.28E+00 GA 
 
PB-214   N   3.5532E-01                                      5.84E+05             
                           351.93 4.090E-01 &(  1.448E+00 1.02E+02 3.76E+01 G  
                           295.09 2.507E-01 &(P 6.292E+00 7.27E+02 1.93E+01 G  
                           242.00 2.457E+00 ?   1.206E+01 1.44E+02 7.43E+00 GA 
 
BI-207   C  -6.5824E-01                                      1.18E+04             
                          1063.66-6.582E-01 ?(  1.757E+00 1.19E+02 7.45E+01 G  
                           569.70-1.659E-01 +   9.816E-01 1.67E+02 9.77E+01 G  
 
BI-212   N   4.5933E+00                                      6.98E+02             
                           727.17 4.593E+00 ?(  1.534E+01 9.75E+01 7.55E+00 G  
                           785.42 0.000E+00 -   2.832E+01 1.00E+03 1.28E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:35 AMPage 12
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193615.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
U-235    N   1.6737E+00                                      2.57E+11             
                           143.79 1.040E+00 ?(  4.730E+00 1.32E+02 1.10E+01 G  
                           205.33-3.660E+00 +   1.231E+01 1.28E+02 5.01E+00 G  
                           163.38 3.041E+00  (  1.087E+01 1.05E+02 5.08E+00 G  
                           185.72 3.267E-01 - P 9.407E-01 9.81E+01 5.40E+01 GA 
 
BI-214   N  -1.1138E+00                                      5.84E+05             
                           609.31-1.114E+00 ?(P 5.042E+00 1.24E+02 4.61E+01 G  
                          1120.29-2.744E+00 +   1.074E+01 1.13E+02 1.51E+01 G  
                          1764.49-1.386E+00 +   9.597E+00 1.87E+02 1.54E+01 G  
 
BI-210M  T   3.6463E-01                                      1.10E+09             
                           265.83 3.646E-01 &(  1.260E+00 1.01E+02 5.00E+01 G  
                           304.90 0.000E+00 &   4.779E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   1.5767E+00                                      2.10E+03             
                           911.07 1.510E+00 &(  1.391E+00 3.54E+01 2.90E+01 G  
                           968.97-9.229E-01 -   8.507E+00 2.58E+02 1.75E+01 G  
                           338.32 1.737E+00 &(  6.754E+00 1.13E+02 1.20E+01 G  
                            93.35 4.111E-01 %   1.555E+01 1.10E+03 5.56E+00 XA 
 
TH-227   N   1.8359E+00                                      7.95E+03             
                           256.24 2.514E+00 *(  6.897E+00 1.03E+02 7.00E+00 G  
                           235.97 1.450E+00 ?(  6.341E+00 1.28E+02 1.23E+01 G  
                            50.14-2.111E+00 +   1.514E+01 2.09E+02 8.00E+00 G  
 
TH-229   N  -1.7423E+00                                      2.68E+06             
                           193.51-1.742E+00 ?(  1.124E+01 2.39E+02 4.40E+00 G  
                           210.85-3.326E+00 +   1.743E+01 1.95E+02 2.99E+00 G  
 
TH-234   N  -7.9799E+00                                      1.63E+12             
                            92.59-7.980E+00  (P 1.717E+01 5.76E+01 5.58E+00 G  
                            63.29-7.845E+00 + P 2.591E+01 9.25E+01 3.81E+00 G  
 
PA-234   N   5.6256E-01                                      1.63E+12             
                           131.29 6.688E-01  (  2.847E+00 1.24E+02 1.80E+01 G  
                           946.02 4.199E-01 ?(  5.513E+00 5.02E+02 1.34E+01 G  
                           569.47 2.373E-01 &   1.027E+01 1.16E+03 8.20E+00 G  
                           883.24 1.333E-01 %   1.150E+01 2.28E+03 9.60E+00 G  
                           880.53 5.129E+00 ?   1.586E+01 8.98E+01 6.00E+00 GA 
 
AM-241   T   4.9503E-01                                      1.58E+05             
                            59.54 4.950E-01 ?(  2.479E+00 1.47E+02 3.59E+01 G  
 
Np-237   F  -9.9293E-01                                      2.14E+06             
                            86.49-9.929E-01 ?(  6.439E+00 1.90E+02 1.31E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:35 AMPage 13
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193615.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cs-136   F   4.5099E-01                                      1.30E+01             
                           818.50 4.307E-01 ?(  1.748E+00 1.19E+02 1.00E+02 G  
                          1048.07 4.763E-01 ?(  1.094E+00 6.93E+01 8.00E+01 G  
                           340.57 7.762E-02 -   1.902E+00 6.89E+02 4.69E+01 G  
 
Np-239   T  -5.0327E-01                                      2.36E+00             
                           103.70-1.187E-07 %   3.705E+00 9.04E+08 2.40E+01 X  
                           106.13-5.033E-01 ?(  3.966E+00 2.31E+02 2.27E+01 G  
                            99.50-1.136E+00 +   5.649E+00 1.47E+02 1.50E+01 X  
 
Nd-147       5.6835E-01                                      1.11E+01             
                           531.00 5.683E-01 ?(  5.545E+00 3.75E+02 1.30E+01 G  
                            91.10 0.000E+00 -   3.104E+00 1.00E+03 2.83E+01 G  
 
TL-210   N   2.3563E-01                                      5.84E+05             
                           799.60 2.186E-01 ?(  9.712E-01 1.25E+02 9.90E+01 G  
                           296.00 2.569E-01 ?(  1.554E+00 1.77E+02 7.90E+01 G  
                          1313.00 1.140E-01 %   4.721E+00 1.68E+03 2.10E+01 GA 
 
Kr-85    I  -5.5898E+00                                      3.92E+03             
                           513.98-5.590E+00 %(  3.603E+02 1.84E+03 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:35 AMPage 14
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193615.An1            
                                                                                 
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54       108.       -36.    -0.020    30.26  -2.588E+01  P
 TH-227      50.14        94.        -7.    -0.004   208.93  -2.111E+00   
 AM-241      59.54        83.         9.     0.005   146.66   4.950E-01   
 TH-234      63.29       116.       -16.    -0.009    92.54  -7.845E+00  P
 BA-133      80.99        23.        18.     0.010    54.16   8.315E-01   
 Np-237      86.49       121.        -8.    -0.005   190.12  -9.929E-01   
 Sn-126      86.94       131.        -6.    -0.003   265.39  -1.063E+00   
 TH-234      92.59       166.       -29.    -0.016    57.63  -7.980E+00  P
 Gd-153      97.50       121.       -11.    -0.006   140.82  -5.691E-01   
 Np-239      99.50       133.       -11.    -0.006   146.68  -1.136E+00   
 Gd-153     103.20       144.        -5.    -0.003   365.74  -3.206E-01   
 Np-239     106.13       153.        -8.    -0.004   231.25  -5.033E-01   
 EU-152     121.78        65.       -12.    -0.006   102.36  -6.067E-01   
 EU-154     123.10        54.         9.     0.005   115.73   3.417E-01   
 PA-234     131.29        45.         8.     0.004   124.04   6.688E-01   
 HF-181     133.02       138.       -10.    -0.006   163.92  -3.606E-01   
 CE-144     133.54       132.       -10.    -0.006   160.57  -1.410E+00   
 HF-181     136.30       143.       -10.    -0.006   166.01  -2.693E+00   
 Tc-99m     140.51        38.         7.     0.004   124.82   1.301E-01   
 U-235      143.79        44.         7.     0.004   132.11   1.040E+00   
 CE-141     145.44        40.         7.     0.004   141.40   2.126E-01   
 Ba-140     162.66        63.        -9.    -0.005   124.95  -2.427E+00   
 U-235      163.38        45.        10.     0.005   105.00   3.041E+00   
 CE-139     165.85        50.        -5.    -0.003   217.09  -9.597E-02   
 Cf-251     176.60        44.       -10.    -0.006   128.06  -9.895E-01   
 U-235      185.72        33.        10.     0.006    98.12   3.267E-01  P
 TH-229     193.51        29.        -4.    -0.002   238.71  -1.742E+00   
 U-235      205.33        44.       -10.    -0.006   128.06  -3.660E+00   
 TH-229     210.85        29.        -5.    -0.003   194.86  -3.326E+00   
 Cf-251     227.00        18.         8.     0.004   110.55   2.382E+00   
 TH-227     235.97        60.         9.     0.005   127.90   1.450E+00   
 PB-212     238.63        69.         9.     0.005   136.08   4.163E-01   
 PB-214     242.00        78.         9.     0.005   143.67   2.457E+00   
 EU-152     244.69        84.         9.     0.005   148.37   2.434E+00   
 TH-227     256.24        18.         8.     0.005   103.04   2.514E+00   
 Cd-113m    263.70        45.        -6.    -0.004   155.51  -2.296E+03   
 BI-210M    265.83        31.         8.     0.005   101.12   3.646E-01   
 TL-208     277.28        16.         7.     0.004    95.14   2.333E+00   
 Hg-203     279.20        27.        -6.    -0.003   138.55  -1.538E-01   
 I-131      284.30        11.         4.     0.002   162.98   1.498E+00   
 PB-214     295.09       109.         2.     0.001   727.02   2.507E-01  P
 TL-210     296.00       111.         9.     0.005   177.30   2.569E-01   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:35 AMPage 15
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193615.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PB-212     300.03       120.         7.     0.004   212.95   5.382E+00   
 La-140     328.76        36.        -3.    -0.002   304.64  -3.581E-01   
 Cf-249     333.44        45.        -5.    -0.003   188.48  -8.640E-01   
 Cs-136     340.57        45.         1.     0.001   689.30   7.762E-02   
 EU-152     344.29        33.         7.     0.004   123.92   6.943E-01   
 HF-181     345.83        52.        -7.    -0.004   145.70  -1.284E+00   
 PB-214     351.93        14.         6.     0.003   102.01   4.090E-01   
 BA-133     356.00        19.         6.     0.003   115.87   2.509E-01   
 BA-133     383.84        37.        -1.    -0.001   653.84  -4.309E-01   
 SN-113     391.69        48.        -9.    -0.005   110.35  -4.263E-01   
 SB-125     427.88        28.       -10.    -0.006   108.32  -1.061E+00   
 AG-108M    433.94        20.        -3.    -0.002   297.52  -1.052E-01   
 PM-146     453.88         8.         3.     0.002   193.41   1.515E-01   
 SB-125     463.37        15.         2.     0.001   241.17   7.432E-01   
 Ir-192     468.06        17.        -1.     0.000   874.64  -4.329E-02   
 BE-7       477.60        31.         8.     0.004   108.37   2.499E+00   
 HF-181     482.00        44.        -9.    -0.005   112.63  -3.715E-01   
 La-140     487.02        22.         6.     0.004   111.24   4.822E-01   
 RU-103     497.05        20.        -5.    -0.003   180.74  -1.934E-01   
 RH-106     511.86        13.        61.     0.034    15.40   1.090E+01   
 Nd-147     531.00        13.         2.     0.001   374.72   5.683E-01   
 Ba-140     537.26        17.        -4.    -0.002   201.91  -6.621E-01   
 BI-207     569.70        22.        -4.    -0.002   167.14  -1.659E-01   
 TL-208     583.02         9.         3.     0.002   188.41   1.562E-01   
 SB-125     600.50        94.       -11.    -0.006   129.95  -2.461E+00   
 SB-124     602.73       105.       -11.    -0.006   136.65  -4.492E-01   
 BI-214     609.31       135.       -13.    -0.007   123.65  -1.114E+00  P
 AG-108M    614.28       111.        10.     0.005   155.39   4.490E-01   
 PM-144     618.06       101.         8.     0.005   173.75   3.487E-01   
 SB-125     635.89         9.         2.     0.001   223.61   7.462E-01   
 AG-110M    657.76        14.         4.     0.002   155.08   1.676E-01   
 CS-137     661.66        18.        -1.     0.000   900.00  -3.399E-02   
 PM-144     696.54        14.         6.     0.003   138.44   2.733E-01   
 NB-94      702.63        23.        -9.    -0.005   114.56  -4.326E-01   
 SB-124     722.79        29.        -7.    -0.004   110.78  -3.142E+00   
 BI-212     727.17        23.         7.     0.004    97.47   4.593E+00   
 PM-146     747.16        23.       -10.    -0.006   103.93  -1.442E+00   
 ZR-95      756.73         5.        -2.    -0.001   285.66  -1.465E-01   
 AG-110M    763.94         5.         4.     0.002    93.54   8.656E-01   
 PA-234M    766.41        10.         0.     0.000   927.36  -8.218E+00   
 EU-152     778.92        14.        -2.    -0.001   403.11  -7.557E-01   
 TL-210     799.60        13.         4.     0.002   125.43   2.186E-01   
 CO-58      810.78        38.       -11.    -0.006    84.23  -5.606E-01   
 La-140     815.77        49.        -6.    -0.003   172.29  -1.286E+00   
 Cs-136     818.50        46.         8.     0.005   118.53   4.307E-01   
 MN-54      834.85         5.         2.     0.001   207.02   1.200E-01   
 Co-56      846.77        10.        -3.    -0.002   238.82  -1.559E-01   
 TL-208     860.56        10.        -4.    -0.002   180.85  -1.692E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:35 AMPage 16
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193615.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 NB-94      871.10        12.        -5.    -0.003   107.70  -2.653E-01   
 PA-234     880.53        10.         6.     0.003    89.80   5.129E+00   
 Sc-46      889.28        28.        -8.    -0.005    97.36  -4.405E-01   
 AG-110M    937.49        10.        -3.    -0.002   238.82  -4.881E-01   
 PA-234     946.02         5.         1.     0.001   501.66   4.199E-01   
 EU-152     964.11        13.        -9.    -0.005    68.30  -3.328E+00   
 EU-154     996.33        10.         2.     0.001   256.81   1.011E+00   
 Cs-136    1048.07         6.         6.     0.003    69.27   4.763E-01   
 BI-207    1063.66        16.        -8.    -0.004   119.02  -6.582E-01   
 Ga-68     1077.40        16.        -7.    -0.004   135.27  -1.531E+01   
 FE-59     1099.25         5.        -1.    -0.001   403.11  -1.482E-01   
 EU-152    1112.07         0.        13.     0.007    27.74   6.036E+00   
 BI-214    1120.29        24.        -7.    -0.004   113.14  -2.744E+00   
 Sc-46     1120.55        17.        -3.    -0.002   177.51  -2.227E-01   
 CO-60     1173.24         0.        10.     0.006    31.62   6.600E-01   
 Ta-182    1189.05        16.        -6.    -0.003   156.94  -2.467E+00   
 Ta-182    1221.41        17.       -11.    -0.006    92.93  -2.769E+00   
 Co-56     1238.28         6.        -2.    -0.001   343.80  -1.732E-01   
 FE-59     1291.60         6.         1.     0.001   427.57   2.189E-01   
 CO-60     1332.50         6.        -3.    -0.001   218.12  -1.938E-01   
 EU-152    1408.00         6.        -3.    -0.002   205.48  -1.083E+00   
 K-40      1460.83         6.        -1.    -0.001   600.00  -7.321E-01   
 La-140    1596.21         6.        -1.    -0.001   600.00  -8.802E-02   
 BI-214    1764.49         8.        -2.    -0.001   186.81  -1.386E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    2.4988E+00    2.4988E+00    1.084E+02%                9.29E+00
 NA-22  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.18E-01
 K-40   #A   -7.3208E-01   -7.3208E-01    6.000E+02%                1.03E+01
 Sc-46  #A   -4.4051E-01   -4.4051E-01    9.736E+01%                1.46E+00
 CR-51  #A   -4.2154E-02   -4.2155E-02    9.534E+03%                1.39E+01
 MN-54  #A    1.1996E-01    1.1996E-01    2.070E+02%                6.57E-01
 FE-59  #A    1.0852E-02    1.0852E-02    2.938E+02%                1.50E+00
 Co-56  #A   -1.5589E-01   -1.5589E-01    2.388E+02%                9.07E-01
 CO-57  #A   -6.5201E-03   -6.5201E-03    3.313E+03%                7.58E-01
 CO-58  #A   -5.6060E-01   -5.6060E-01    8.423E+01%                1.59E+00
 CO-60  #A    2.3292E-01    2.3292E-01    3.162E+01%                1.00E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                2.45E+00
 NB-94  #A   -4.3262E-01   -4.3262E-01    1.146E+02%                1.17E+00
 ZR-95  #A   -1.4654E-01   -1.4654E-01    2.857E+02%                1.12E+00
 NB-95  #A    8.0662E-03    8.0662E-03    2.672E+03%                8.38E-01
 RU-103 #A   -1.9340E-01   -1.9340E-01    1.807E+02%                9.11E-01
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:35 AMPage 17
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193615.An1            
                                                                                 
 RH-106 #A   -2.7873E-01   -2.7873E-01    2.057E+03%                2.00E+01
 AG-108M#A    1.7092E-01    1.7092E-01    1.554E+02%                8.26E-01
 AG-110M#A    1.8536E-01    1.8536E-01    9.354E+01%                1.53E+00
 SN-113 #A   -4.2633E-01   -4.2633E-01    1.104E+02%                1.60E+00
 SB-124 #A   -4.4916E-01   -4.4916E-01    1.366E+02%                2.08E+00
 SB-125 #A   -1.0605E+00   -1.0605E+00    1.083E+02%                2.90E+00
 I-131  #A    1.0469E-01    1.0470E-01    1.630E+02%                6.41E-01
 Gd-153 #A   -5.6907E-01   -5.6907E-01    1.408E+02%                2.72E+00
 Ga-68  #A   -1.5243E+01   -1.5311E+01    1.353E+02%                4.67E+01
 Tc-99m #A    1.2998E-01    1.3008E-01    1.248E+02%                5.59E-01
 BA-133 #A    2.5090E-01    2.5090E-01    1.159E+02%                1.01E+00
 CS-134  A    4.0350E-01    4.0350E-01    8.636E+01%                9.46E-01
 CS-137 #A   -3.3986E-02   -3.3986E-02    9.000E+02%                1.14E+00
 CE-139 #A   -9.5965E-02   -9.5965E-02    2.171E+02%                7.26E-01
 Ba-140 #A   -6.6210E-01   -6.6211E-01    2.019E+02%                3.38E+00
 La-140 #A    9.6101E-02    9.6103E-02    1.112E+02%                1.24E+00
 CE-141 #A    2.1262E-01    2.1263E-01    1.414E+02%                1.04E+00
 CE-144 #A   -1.4097E+00   -1.4097E+00    1.606E+02%                7.69E+00
 PM-144 #A    3.1102E-01    3.1102E-01    1.111E+02%                9.18E-01
 EU-152 #A    1.3350E+00    1.3350E+00    2.774E+01%                2.10E+00
 EU-154 #A    4.7964E-01    4.7964E-01    1.157E+02%                1.35E+00
 EU-155 #A    1.3415E-07    1.3415E-07    9.040E+08%                4.19E+00
 HF-181 #A   -3.7149E-01   -3.7150E-01    1.126E+02%                1.43E+00
 Ta-182 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.97E+00
 Hg-203 #A   -1.5381E-01   -1.5381E-01    1.386E+02%                7.44E-01
 TL-208 #A    3.0746E-01    3.0746E-01    9.514E+01%                7.70E-01
 PM-146 #A    1.5153E-01    1.5153E-01    1.934E+02%                8.03E-01
 Y-88   #A    0.0000E+00    0.0000E+00    7.071E+02%                7.04E-01
 Cd-113m#A   -2.2959E+03   -2.2959E+03    1.555E+02%                1.24E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.34E+01
 Cf-251 #A   -9.8953E-01   -9.8953E-01    1.281E+02%                3.33E+00
 Cf-249 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.40E+00
 Sn-126 #A    9.4976E-02    9.4976E-02    2.811E+03%                9.30E+00
 PB-210 #A   -2.5880E+01   -2.5880E+01    3.026E+01%                3.70E+01
 PB-212 #A    4.1629E-01    4.1629E-01    1.361E+02%                1.94E+00
 PB-214 #A    3.5532E-01    3.5532E-01    1.020E+02%                1.45E+00
 BI-207 #A   -6.5824E-01   -6.5824E-01    1.190E+02%                1.76E+00
 BI-212 #A    4.5933E+00    4.5933E+00    9.747E+01%                1.53E+01
 U-235  #A    1.6737E+00    1.6737E+00    8.438E+01%                4.73E+00
 BI-214 #A   -1.1138E+00   -1.1138E+00    1.236E+02%                5.04E+00
 BI-210M#A    3.6463E-01    3.6463E-01    1.011E+02%                1.26E+00
 AC-228 #     1.5767E+00    1.5767E+00    3.536E+01%                1.39E+00
 TH-227 #A    1.8359E+00    1.8359E+00    8.212E+01%                6.90E+00
 TH-229 #A   -1.7423E+00   -1.7423E+00    2.387E+02%                1.12E+01
 TH-234 #A   -7.9799E+00   -7.9799E+00    5.763E+01%                1.72E+01
 PA-231 #A    0.0000E+00    0.0000E+00    7.071E+02%                4.62E+01
 PA-233 #A    0.0000E+00    0.0000E+00    7.071E+02%                3.78E+00
 PA-234 #A    5.6256E-01    5.6256E-01    1.240E+02%                2.85E+00
 PA-234M#A    0.0000E+00    0.0000E+00    1.000E+03%                1.32E+02
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:57:35 AMPage 18
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193615.An1            
                                                                                 
 AM-241 #A    4.9503E-01    4.9503E-01    1.467E+02%                2.48E+00
 Np-237 #A   -9.9293E-01   -9.9293E-01    1.901E+02%                6.44E+00
 Ir-192 #A    0.0000E+00    0.0000E+00    7.071E+02%                1.58E+00
 Cs-136 #A    4.5098E-01    4.5099E-01    6.864E+01%                1.75E+00
 Np-239 #A   -5.0322E-01   -5.0327E-01    2.313E+02%                3.97E+00
 Nd-147 #A    5.6834E-01    5.6835E-01    3.747E+02%                5.54E+00
 TL-210 #A    2.3563E-01    2.3563E-01    1.086E+02%                9.71E-01
 Kr-85  #A   -5.5898E+00   -5.5898E+00    1.837E+03%                3.60E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.1 keV)     0.000E+00  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.1 keV) 0.0000000E+00  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 5_Gamma_20193298 
-----------------------------------------------------------------------------                      
   Sample Description: 452321_Gamma_LCS 160-452321~2-A 
             Detector: Detector # 5       
             Batch ID: 452321                 
    Work Order Number: Gamma   
           Lot Number: LCS 160-452321~2-A
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2019 07:28       Live Time: 1800   sec
     Acquisition Time: 12/18/2019 07:28:33    Real Time: 1809   sec
        Analysis Time: 12/18/2019 07:59       Dead Time: 0.50   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 5_Soil_TunaCan.Clb
  Efficiency Cal Desc: 5_Soil_TunaCan_90099_032612
  Efficiency Cal Date: 3/27/2012 17:20
      Energy Cal Date: 2/28/2012 19:35                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 5_2019-12-07_1448.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       1.124E+01          111.2     1.251E+01    1.252E+01    4.170E+01
NA-22     -3.237E-02         1967.2     6.367E-01    6.367E-01    2.353E+00
K-40      -1.377E+01          282.2     3.884E+01    3.885E+01    2.858E+01
Sc-46      1.992E+00           57.6     1.148E+00    1.152E+00    6.510E+00
CR-51     -7.135E+00           11.1     7.941E-01    8.809E-01    2.817E+01
MN-54     -2.706E-01          447.8     1.212E+00    1.212E+00    3.812E+00
FE-59     -5.092E+00           84.6     4.308E+00    4.316E+00    9.350E+00
Co-56      6.864E-01          156.5     1.074E+00    1.075E+00    3.518E+00
CO-57      1.766E-01          527.8     9.323E-01    9.324E-01    2.629E+00
CO-58      3.689E-01          321.8     1.187E+00    1.187E+00    4.058E+00
CO-60      1.416E+02            1.9     2.714E+00    7.610E+00    1.345E+00
ZN-65      8.175E-08   4616910898.2     3.774E+00    3.774E+00    1.290E+01
NB-94     -6.507E-01          709.6     4.618E+00    4.618E+00    2.962E+00
ZR-95     -8.818E-01          268.2     2.365E+00    2.366E+00    5.662E+00
NB-95     -3.381E-01          312.6     1.057E+00    1.057E+00    3.621E+00
RU-103     7.508E-01          173.6     1.303E+00    1.304E+00    3.201E+00
RH-106     8.358E+00          157.7     1.318E+01    1.319E+01    2.689E+01
AG-108M    9.294E-01          110.1     1.024E+00    1.025E+00    3.812E+00
AG-110M   -1.990E-01          218.2     4.340E-01    4.341E-01    9.191E+00
SN-113    -2.220E+00          108.7     2.412E+00    2.415E+00    8.016E+00
SB-124     2.017E+00           44.7     9.018E-01    9.079E-01    5.836E+00
SB-125     1.439E+00          138.7     1.997E+00    1.998E+00    1.254E+01
I-131      4.584E-01          300.0     1.375E+00    1.375E+00    3.521E+00
Gd-153    -2.294E+00           97.8     2.242E+00    2.246E+00    7.441E+00
Ga-68     -4.177E+01          166.9     6.969E+01    6.973E+01    1.539E+02
Tc-99m     7.022E-01          130.1     9.134E-01    9.143E-01    3.037E+00
BA-133     9.863E-02         1861.2     1.836E+00    1.836E+00    6.190E+00
CS-134     1.815E+00           85.9     1.559E+00    1.562E+00    5.194E+00
CS-137     3.587E+02            1.4     5.045E+00    1.933E+01    3.181E+00
CE-139     1.199E-01          819.2     9.826E-01    9.827E-01    3.293E+00
Ba-140     5.060E+00           91.7     4.638E+00    4.645E+00    1.131E+01
La-140    -1.580E+00          296.3     4.682E+00    4.683E+00    3.073E+00
CE-141     1.293E+00          119.8     1.549E+00    1.551E+00    5.151E+00
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CE-144    -6.246E+00          130.3     8.141E+00    8.147E+00    2.703E+01
PM-144    -1.542E+00           89.8     1.384E+00    1.386E+00    3.244E+00
EU-152     3.967E+00           79.1     3.138E+00    3.145E+00    7.705E+00
EU-154     6.250E+00           56.1     3.508E+00    3.523E+00    5.011E+00
EU-155    -3.260E+00          145.9     4.756E+00    4.759E+00    1.579E+01
HF-181    -5.422E-01           73.6     3.989E-01    3.998E-01    6.105E+00
Ta-182    -3.745E-01          994.4     3.724E+00    3.724E+00    1.291E+01
Hg-203     1.563E-01          678.8     1.061E+00    1.061E+00    3.578E+00
TL-208     4.236E+00           30.9     1.311E+00    1.329E+00    2.712E+00
PM-146    -2.898E+00           78.2     2.267E+00    2.272E+00    6.672E+00
Y-88       6.291E-01           48.8     3.067E-01    3.088E-01    9.809E-01
Cd-113m   -1.657E+04           95.1     1.575E+04    1.578E+04    5.230E+04
Cd-109     0.000E+00         1.#INF     1.227E+01    1.227E+01    9.290E+01
Cf-251     3.296E-01         1245.6     4.105E+00    4.105E+00    1.104E+01
Cf-249     1.965E+00           60.7     1.193E+00    1.197E+00    3.152E+00
Sn-126     9.699E+00          101.3     9.827E+00    9.840E+00    3.260E+01
PB-210     1.021E+04            1.0     1.017E+02    6.080E+02    1.786E+02
PB-212     8.519E+00           23.1     1.971E+00    2.046E+00    4.660E+00
PB-214     1.111E+00          280.2     3.113E+00    3.114E+00    1.044E+01
BI-207    -1.545E-01         1529.9     2.364E+00    2.364E+00    5.655E+00
BI-212    -2.140E+01          288.0     6.163E+01    6.164E+01    5.934E+01
U-235     -5.293E+00          139.0     7.359E+00    7.364E+00    2.448E+01
BI-214    -1.302E+00          290.5     3.783E+00    3.784E+00    1.304E+01
BI-210M    1.894E+00           96.6     1.829E+00    1.832E+00    6.077E+00
AC-228     5.420E+00          104.3     5.653E+00    5.660E+00    1.486E+01
TH-227     1.281E+01          104.9     1.344E+01    1.346E+01    3.402E+01
TH-229     2.042E+01           49.2     1.005E+01    1.018E+01    4.925E+01
TH-234     2.196E+01           41.1     9.029E+00    9.112E+00    2.567E+01
PA-231     2.837E+01          168.7     4.787E+01    4.789E+01    1.595E+02
PA-233    -4.513E-02          461.3     2.082E-01    2.082E-01    9.954E+00
PA-234     2.893E+00          117.3     3.394E+00    3.398E+00    1.623E+01
PA-234M    8.224E+01          242.8     1.997E+02    1.997E+02    6.772E+02
AM-241     1.272E+03            0.8     1.076E+01    6.691E+01    1.520E+01
Np-237    -5.778E+00          143.3     8.279E+00    8.285E+00    2.747E+01
Ir-192     4.767E-01          269.7     1.286E+00    1.286E+00    4.017E+00
Cs-136    -1.703E+00           88.6     1.509E+00    1.513E+00    5.029E+00
Np-239    -3.059E+00          151.1     4.622E+00    4.626E+00    1.534E+01
Nd-147     4.300E+00          227.9     9.800E+00    9.803E+00    2.411E+01
TL-210     0.000E+00         1.#INF     2.651E-01    2.651E-01    4.761E+00
Kr-85      1.493E+02          200.1     2.989E+02    2.990E+02    1.005E+03
-----------------------------------------------------------------------------
Total      1.239E+04

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:59:12 AMPage  1
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193298.An1             
                                                                                 
 Sample description                                             
      452321_Gamma_LCS 160-452321~2-A                                 
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_Gamma_20193298.An1

 Acquisition information
        Start time:                 12/18/2019 7:28:33 AM
        Live time:               1800
        Real time:               1809
        Dead time:                  0.50 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:59:12 AMPage  2
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193298.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2019 7:28:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2019-12-07_1448.PBC
                                                 12/7/2019 2:48:46 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   18 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1025

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.65    13966.   1.00   0.78  1.791E-02    46.54   4.250  1.021E+04 PB210 
    49.67      141.  51.78   0.79  1.979E-02    50.14   8.000    PBC<MDA TH227 
    59.56    20831.   0.85   0.72  2.535E-02    59.54  35.900  1.272E+03 AM241 
    64.28       47. 101.32   0.80  2.757E-02    64.28   9.700    PBC<MDA Sn126 
    77.16      116.  35.83   0.87  3.220E-02
    92.74       78.  41.12   1.54  3.527E-02    92.59   5.584    PBC<MDA TH234 
                                                93.35   5.561    PBC<MDA AC228 
    93.35       17. 379.17   0.83  3.536E-02    93.35   5.561    PBC<MDA AC228 
    99.41       26.  67.97   0.36  3.592E-02    99.50  15.000  2.733E+00 Np239 
   123.10       40. 100.08   0.86  3.575E-02   123.10  40.790    PBC<MDA EU154 
   136.47       11. 527.84   0.88  3.457E-02   136.30   5.850    PBC<MDA HF181 
                                               136.47  10.680  1.592E+00 CO57  
   140.51       37. 130.08   0.88  3.411E-02   140.51  89.300    PBC<MDA Tc99m 
   146.29       38. 119.84   0.88  3.351E-02   145.44  48.200    PBC<MDA CE141 
   165.85        5. 819.17   0.91  3.133E-02   165.85  79.900    PBC<MDA CE139 
   210.85       71.  49.21   0.95  2.569E-02   210.85   2.990    PBC<MDA TH229 
   238.61      154.  23.13   1.09  2.319E-02   238.63  43.300  8.519E+00 PB212 
   244.69       19. 272.39   0.98  2.272E-02   244.69   7.580    PBC<MDA EU152 
   256.24       35. 104.85   1.00  2.186E-02   256.24   7.000    PBC<MDA TH227 
   265.83       36.  96.56   1.00  2.121E-02   265.83  50.000    PBC<MDA BI210M
   276.34        4. 762.40   1.02  2.048E-02   277.28   6.310    PBC<MDA TL208 
   279.20        5. 678.76   1.02  2.036E-02   279.20  81.460    PBC<MDA Hg203 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:59:12 AMPage  3
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193298.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   300.07        8. 253.02   1.04  1.918E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  9.027E+00 PA231 
                                               300.18   6.200  3.583E+00 PA233 
   302.65       28. 168.70   1.04  1.904E-02   302.65   2.880    PBC<MDA PA231 
                                               302.85  18.330  4.461E+00 BA133 
   332.92        4. 763.69   1.07  1.757E-02   333.44  15.510    PBC<MDA Cf249 
   338.32       33. 120.14   1.07  1.736E-02   338.32  12.010    PBC<MDA AC228 
   340.57        8. 503.38   1.08  1.727E-02   340.57  46.900    PBC<MDA Cs136 
   344.84       33. 114.13   1.08  1.705E-02   345.83  15.070    PBC<MDA HF181 
   351.93       13. 280.20   1.09  1.680E-02   351.93  37.600    PBC<MDA PB214 
   364.48       11. 300.00   1.10  1.632E-02   364.48  81.700    PBC<MDA I131  
   375.35       22.  63.33   0.35  1.592E-02
   388.29       36.  60.71   1.25  1.549E-02   387.95  66.000    PBC<MDA Cf249 
   433.94       26. 139.01   1.16  1.411E-02   433.94  90.480    PBC<MDA AG108M
   468.06       15. 269.73   1.20  1.325E-02   468.06  51.750    PBC<MDA Ir192 
   477.60       28. 111.23   1.20  1.303E-02   477.60  10.520    PBC<MDA BE7   
   497.05       15. 173.56   1.22  1.260E-02   497.05  90.900    PBC<MDA RU103 
   511.86       60.  45.34   2.48  1.230E-02   511.86  20.000    PBC<MDA RH106 
   513.98       14. 200.13   1.24  1.226E-02   513.98   0.430    PBC<MDA Kr85  
   531.00       12. 227.91   1.25  1.193E-02   531.00  13.000    PBC<MDA Nd147 
   537.26       26.  91.65   1.26  1.181E-02   537.26  24.390    PBC<MDA Ba140 
   569.47        6. 304.59   1.29  1.125E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  3.613E+00 PA234 
                                               569.70  97.740  3.032E-01 BI207 
   583.01       71.  30.95   0.91  1.103E-02   583.02  84.500  4.212E+00 TL208 
   600.50       24. 138.73   1.31  1.076E-02   600.50  17.860    PBC<MDA SB125 
   603.18       24. 137.02   1.32  1.073E-02   602.73  98.260    PBC<MDA SB124 
   604.71        7. 460.05   1.32  1.070E-02   604.71  97.620    PBC<MDA CS134 
   661.60     5460.   1.41   1.37  9.925E-03   661.66  85.210  3.587E+02 CS137 
   722.79       21.  82.36   1.42  9.217E-03   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  1.425E+00 AG108M
                                               723.36  20.220  6.406E+00 EU154 
   722.94       11. 170.90   1.42  9.215E-03   722.79  10.810  6.147E+00 SB124 
                                               722.94  90.840  7.316E-01 AG108M
                                               723.36  20.220  3.289E+00 EU154 
   735.72       14. 127.27   1.43  9.081E-03   735.72  22.500    PBC<MDA PM146 
   747.16       18.  89.34   1.44  8.965E-03   747.16  34.000    PBC<MDA PM146 
   762.07        6. 262.47   1.45  8.799E-03   763.94  22.280    PBC<MDA AG110M
   778.92       10. 214.43   1.46  8.657E-03   778.92  12.940    PBC<MDA EU152 
   785.42        8. 271.86   1.47  8.597E-03   785.42   1.280    PBC<MDA BI212 
   795.87       24.  85.90   1.48  8.503E-03   795.87  85.530    PBC<MDA CS134 
   810.78        6. 321.83   1.49  8.371E-03   810.78  99.460    PBC<MDA CO58  
   846.21       14. 156.49   1.52  8.072E-03   846.77  99.935    PBC<MDA Co56  
   860.56        8. 322.32   1.53  7.963E-03   860.56  12.420    PBC<MDA TL208 
   873.23       20. 107.78   1.54  7.866E-03   873.23  12.270    PBC<MDA EU154 
   889.28       29.  93.88   1.55  7.747E-03   889.28  99.984    PBC<MDA Sc46  
   911.07        7. 382.20   1.57  7.591E-03   911.07  29.000    PBC<MDA AC228 
   946.02       20. 121.30   1.60  7.355E-03   946.02  13.400    PBC<MDA PA234 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:59:12 AMPage  4
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193298.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   961.49       16.  44.19   0.45  7.256E-03
   964.11       27.  79.10   1.61  7.239E-03   964.11  14.605    PBC<MDA EU152 
   968.97       21. 104.31   1.61  7.209E-03   968.97  17.460    PBC<MDA AC228 
   996.33       25.  81.96   1.63  7.042E-03   996.33  10.600    PBC<MDA EU154 
  1001.00        9. 242.83   1.64  7.014E-03  1001.00   0.837    PBC<MDA PA234M
  1050.36       11. 157.72   1.67  6.736E-03  1050.36   1.560    PBC<MDA RH106 
  1120.55       22.  66.82   1.72  6.380E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  1.901E+00 Sc46  
                                              1121.30  34.900  5.451E+00 Ta182 
  1173.04     1551.   2.74   1.69  6.139E-03  1173.24  99.900  1.405E+02 CO60  
  1238.68        2. 634.67   1.80  5.866E-03  1238.28  66.070    PBC<MDA Co56  
  1332.36     1417.   2.68   1.79  5.515E-03  1332.50  99.980  1.428E+02 CO60  
  1408.00        3. 206.16   1.91  5.264E-03  1408.00  21.005    PBC<MDA EU152 
  1690.63        5.  44.72   2.08  4.511E-03  1690.98  47.790    PBC<MDA SB124 
  1764.49       -2. 189.90   2.11  4.351E-03  1764.49  15.400    PBC<MDA BI214 
  1836.06        5.  48.75   2.15  4.208E-03  1836.06  99.200    PBC<MDA Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   198.41    49.60      2855.       143. 7.220E+03   53.54   0.787  -      sD
   308.26    77.16       543.       116. 3.612E+03   35.83   0.869  -      s 
   397.36    99.41       162.        26. 7.378E+02   67.97   0.357  -      sc
  1501.82   375.35        78.        22. 1.371E+03   63.33   0.352  -      s 
  3846.58   961.49        17.        16. 2.205E+03   44.19   0.455  -      sM

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.69    46.54      2688.     13966.     7.759     1.00   0.783D
 TH-227    200.11    50.14     23332.      -108.    -0.060   129.25   0.787s
 AM-241    237.84    59.56      2789.     20831.    11.573     0.85   0.724 
 TH-234    252.74    63.29      2743.       -85.    -0.047   207.79   0.801 
 Sn-126    256.71    64.28      1095.        47.     0.026   101.32   0.802s
 BA-133    323.61    80.99       994.       -50.    -0.028    84.10   0.819s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:59:12 AMPage  5
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193298.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Np-237    345.63    86.49      2225.       -47.    -0.026   143.28   0.825s
 EU-155    345.84    86.54      2178.       -47.    -0.026   141.78   0.825s
 Sn-126    347.43    86.94      2131.       -37.    -0.021   175.36   0.825s
 Sn-126    349.95    87.57      2162.         0.     0.000  1000.00   0.826 
 Cd-109    351.83    88.04      2162.         0.     0.000  1000.00   0.826s
 Nd-147    364.08    91.10      2162.         0.     0.000  1000.00   0.829s
 TH-234    370.64    92.74       359.        78.     0.043    41.12   1.542s
 AC-228    373.09    93.35      2110.        17.     0.010   379.17   0.832s
 Gd-153    389.70    97.50       916.       -44.    -0.025    97.75   0.836s
 Np-239    397.71    99.50      1147.       -45.    -0.025   106.63   0.838s
 Gd-153    412.52   103.20      1254.       -43.    -0.024   117.59   0.842 
 Np-239    414.52   103.70      1297.       -30.    -0.017   169.56   0.842 
 EU-155    420.98   105.31      2134.       -45.    -0.025   145.88   0.844s
 Np-239    424.25   106.13      2314.       -45.    -0.025   151.09   0.845 
 EU-152    486.90   121.78       894.       -39.    -0.022   109.15   0.861s
 CO-57     488.03   122.06       933.         0.     0.000  1000.00   0.861s
 EU-154    492.18   123.10       764.        40.     0.022   100.08   0.862s
 PA-234    524.99   131.29      1522.       -43.    -0.024   128.11   0.871 
 HF-181    531.91   133.02      1541.       -43.    -0.024   128.64   0.872s
 CE-144    533.97   133.54      1584.       -43.    -0.024   130.34   0.873s
 HF-181    545.02   136.30      1634.       -44.    -0.024   131.92   0.876s
 CO-57     545.72   136.47      1554.        11.     0.006   527.84   0.876s
 Tc-99m    561.88   140.51      1163.        37.     0.021   130.08   0.880s
 U-235     574.99   143.79      1180.       -35.    -0.020   139.04   0.883s
 CE-141    581.61   145.44       996.        38.     0.021   119.84   0.885s
 Ba-140    650.54   162.66      1008.       -41.    -0.023   111.45   0.902 
 U-235     653.42   163.38      1050.       -42.    -0.023    76.53   0.903s
 CE-139    663.32   165.85       977.         5.     0.003   819.17   0.905 
 U-235     821.35   205.33       568.       -44.    -0.024    73.04   0.945 
 TH-229    843.44   210.85       367.        71.     0.040    49.21   0.950s
 Cf-251    908.08   227.00       443.       -15.    -0.009   245.69   0.966 
 TH-227    943.98   235.97      1386.       -38.    -0.021   138.68   0.975 
 PB-212    954.54   238.61       306.       154.     0.086    23.13   1.094 
 PB-214    968.10   242.00      1352.       -19.    -0.011   186.77   0.981s
 EU-152    978.89   244.69      1283.        19.     0.010   272.39   0.984 
 TH-227   1025.11   256.24       381.        35.     0.020   104.85   0.995s
 Cd-113m  1054.97   263.70       640.       -38.    -0.021    95.05   1.002s
 BI-210M  1063.50   265.83       591.        36.     0.020    96.56   1.005s
 TL-208   1109.33   277.28       517.         4.     0.002   762.40   1.016s
 Hg-203   1117.00   279.20       499.         5.     0.003   678.76   1.017s
 I-131    1137.41   284.30       381.       -28.    -0.016   130.30   1.022s
 PB-214   1180.60   295.09      1481.       -18.    -0.010   177.62   1.033s
 PA-231   1200.53   300.07      1128.         7.     0.004   253.02   1.038D
 PA-231   1210.86   302.65      1103.        28.     0.016   168.70   1.040s
 Ir-192   1234.03   308.44       494.       -37.    -0.020    87.17   1.046 
 PA-233   1248.32   312.01       631.        -1.     0.000   461.33   1.049s
 CR-51    1280.63   320.08       364.       -23.    -0.013    11.13   1.057s
 La-140   1315.35   328.76       352.       -22.    -0.012   160.96   1.065 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:59:12 AMPage  6
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193298.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cf-249   1334.08   333.44       312.         4.     0.002   763.69   1.070 
 AC-228   1353.61   338.32       790.        33.     0.019   120.14   1.074 
 Cs-136   1362.62   340.57       824.         8.     0.004   503.38   1.077s
 EU-152   1377.49   344.29       700.       -16.    -0.009   228.02   1.080s
 HF-181   1383.66   345.83       693.        33.     0.018   114.13   1.082s
 PB-214   1408.09   351.93       619.        13.     0.007   280.20   1.087s
 I-131    1458.32   364.48       308.        11.     0.006   300.00   1.099s
 BA-133   1535.78   383.84       882.       -37.    -0.020    96.50   1.117s
 Cf-249   1553.57   388.29       141.        36.     0.020    60.71   1.251 
 SN-113   1567.19   391.69       893.       -39.    -0.022   108.67   1.125s
 SB-125   1711.99   427.88       396.       -14.    -0.008   279.58   1.158s
 AG-108M  1736.25   433.94       332.        26.     0.014   139.01   1.164s
 PM-146   1816.05   453.88       492.       -46.    -0.026    78.22   1.182s
 SB-125   1854.01   463.37       832.       -45.    -0.025    79.70   1.191s
 Ir-192   1872.79   468.06       804.        15.     0.008   269.73   1.195s
 BE-7     1910.94   477.59       462.        28.     0.015   111.23   1.204s
 HF-181   1928.56   482.00       574.       -37.    -0.021    92.82   1.208s
 La-140   1948.65   487.02       265.        -6.    -0.003   546.07   1.212s
 RU-103   1988.80   497.05       185.        15.     0.009   173.56   1.221s
 RH-106   2048.06   511.86       340.        60.     0.033    45.34   2.485s
 Kr-85    2056.53   513.98       395.        14.     0.008   200.13   1.237s
 Nd-147   2124.62   531.00       192.        12.     0.007   227.91   1.252s
 Ba-140   2149.67   537.26       144.        26.     0.015    91.65   1.258s
 CS-134   2253.60   563.24       140.         0.     0.000  1000.00   1.280s
 CS-134   2277.94   569.32       152.       -14.    -0.008   127.38   1.286 
 PA-234   2278.54   569.47       164.         6.     0.003   304.59   1.286 
 BI-207   2279.47   569.70       158.         0.     0.000  1000.00   1.286 
 TL-208   2332.72   583.01        84.        71.     0.039    30.95   0.912s
 SB-125   2402.69   600.50       532.        24.     0.013   138.73   1.313s
 SB-124   2411.61   602.73       537.        24.     0.013   137.02   1.315s
 CS-134   2419.53   604.71       562.         7.     0.004   460.05   1.317s
 BI-214   2437.93   609.31       580.       -11.    -0.006   290.50   1.321 
 RU-103   2441.89   610.30       569.         0.     0.000  1000.00   1.322s
 AG-108M  2457.82   614.28       569.         0.     0.000  1000.00   1.325s
 SB-125   2544.26   635.89       160.       -14.    -0.008   129.10   1.344s
 I-131    2548.61   636.97       174.         0.     0.000  1000.00   1.345s
 AG-110M  2631.76   657.76      5676.       -12.    -0.007   876.18   1.362 
 CS-137   2647.13   661.60        96.      5460.     3.033     1.41   1.373 
 PM-144   2786.90   696.54       126.       -26.    -0.015    89.76   1.395s
 NB-94    2811.25   702.63       100.       -11.    -0.006   709.63   1.400s
 SB-124   2891.88   722.79       146.        21.     0.012    82.36   1.417 
 AG-108M  2892.48   722.94       172.        11.     0.006   170.90   1.417s
 EU-154   2894.17   723.36       183.         0.     0.000  1000.00   1.418s
 BI-212   2909.41   727.17       234.       -27.    -0.015   288.02   1.421s
 PM-146   2943.61   735.72        69.        14.     0.008   127.27   1.428s
 PM-146   2989.37   747.16        61.        18.     0.010    89.34   1.437s
 ZR-95    3027.65   756.73       100.        -8.    -0.004   268.25   1.445s
 AG-110M  3056.50   763.94       121.         6.     0.003   262.47   1.451s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:59:12 AMPage  7
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193298.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 NB-95    3063.89   765.79       136.        -5.    -0.003   312.63   1.453s
 PA-234M  3066.38   766.41       141.        -3.    -0.001   631.96   1.453s
 EU-152   3116.41   778.92        93.        10.     0.005   214.43   1.463s
 BI-212   3142.41   785.42       103.         8.     0.004   271.86   1.468 
 CS-134   3184.20   795.87       196.        24.     0.013    85.90   1.477s
 TL-210   3199.12   799.60       220.         0.     0.000  1000.00   1.480s
 CS-134   3208.53   801.95       245.       -15.    -0.009   146.70   1.482s
 CO-58    3243.82   810.78       155.         6.     0.003   321.83   1.489s
 La-140   3263.80   815.77       161.         0.     0.000  1000.00   1.493s
 Cs-136   3274.72   818.50       242.       -25.    -0.014    88.61   1.495s
 MN-54    3340.10   834.85       131.        -4.    -0.002   447.77   1.508s
 Co-56    3387.78   846.77       108.        14.     0.008   156.49   1.518s
 TL-208   3442.95   860.56       140.         8.     0.004   322.32   1.529 
 NB-94    3485.08   871.10       204.       -31.    -0.017    67.27   1.537s
 EU-154   3493.61   873.23       222.        20.     0.011   107.78   1.539s
 PA-234   3522.80   880.53       301.       -14.    -0.008   181.46   1.544s
 PA-234   3533.64   883.24       348.       -31.    -0.017    87.32   1.547s
 AG-110M  3539.41   884.68       380.        -8.    -0.004   348.53   1.547s
 Sc-46    3557.79   889.28       357.        29.     0.016    93.88   1.551s
 Y-88     3592.83   898.04       198.       -37.    -0.021    68.28   1.558s
 AC-228   3644.94   911.07       145.         7.     0.004   382.20   1.568s
 AG-110M  3750.60   937.49       140.        -8.    -0.004   315.73   1.589 
 PA-234   3784.70   946.02       131.        20.     0.011   121.30   1.595s
 EU-152   3857.05   964.11       212.        27.     0.015    79.10   1.609s
 AC-228   3876.48   968.97       226.        21.     0.012   104.31   1.612s
 EU-154   3985.88   996.33       193.        25.     0.014    81.96   1.633s
 PA-234M  4004.55  1001.00       218.         9.     0.005   242.83   1.636s
 EU-154   4019.65  1004.77       279.       -27.    -0.015    88.57   1.639s
 Co-56    4151.87  1037.84       120.        -9.    -0.005   232.11   1.664 
 Cs-136   4192.77  1048.07       120.        -2.    -0.001   777.82   1.671s
 RH-106   4201.93  1050.36       145.        11.     0.006   157.72   1.673s
 Ga-68    4310.04  1077.40       110.       -14.    -0.008   166.85   1.692s
 FE-59    4397.41  1099.25       160.       -34.    -0.019    84.61   1.708s
 EU-152   4448.68  1112.07       235.        -8.    -0.005   260.96   1.717s
 BI-214   4481.51  1120.29       237.       -10.    -0.006   203.87   1.723 
 Sc-46    4482.57  1120.55        95.        22.     0.012    66.82   1.723s
 Ta-182   4485.56  1121.30       110.        -2.    -0.001   994.43   1.724s
 CO-60    4692.40  1173.04        36.      1551.     0.861     2.74   1.688 
 Ta-182   4756.42  1189.05        45.         0.     0.000  1000.00   1.771s
 Ta-182   4885.79  1221.41        27.        -5.    -0.003   255.75   1.793s
 Co-56    4953.23  1238.28        21.         2.     0.001   634.67   1.804s
 EU-154   5098.17  1274.54        22.         0.     0.000  1000.00   1.828s
 FE-59    5166.35  1291.60        37.       -16.    -0.009    88.56   1.840s
 TL-210   5251.91  1313.00        16.        -5.    -0.003   187.26   1.854s
 CO-60    5329.31  1332.36         5.      1417.     0.787     2.68   1.793 
 AG-110M  5536.88  1384.30         0.         0.     0.000  1000.00   1.899s
 EU-152   5631.62  1408.00         5.         3.     0.001   206.16   1.914s
 K-40     5842.75  1460.83        29.       -13.    -0.007   282.16   1.946s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:59:12 AMPage  8
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193298.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 La-140   6383.73  1596.21        23.       -13.    -0.007   296.25   2.024s
 SB-124   6762.39  1690.98         0.         5.     0.003    44.72   2.076s
 BI-214   7056.06  1764.49        11.        -2.    -0.001   189.90   2.114s
 Co-56    7083.46  1771.35        11.        -1.    -0.001   367.42   2.117s
 Y-88     7341.96  1836.06         0.         5.     0.003    48.75   2.149s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   1.1245E+01                                      5.31E+01             
                           477.60 1.124E+01 &(P 4.170E+01 1.11E+02 1.05E+01 G  
 
NA-22    C  -3.2367E-02                                      9.50E+02             
                          1274.53-3.237E-02 %(  2.353E+00 1.97E+03 9.99E+01 G  
 
K-40     N  -1.3765E+01                                      4.66E+11             
                          1460.83-1.377E+01 ?(P 2.858E+01 2.82E+02 1.07E+01 G  
 
Sc-46    F   1.9921E+00                                      8.38E+01             
                           889.28 2.083E+00  (  6.510E+00 9.39E+01 1.00E+02 G  
                          1120.55 1.901E+00 ?(  4.202E+00 6.68E+01 1.00E+02 G  
 
CR-51    F  -7.1347E+00                                      2.77E+01             
                           320.08-7.135E+00 &(P 2.817E+01 1.11E+01 9.94E+00 G  
 
MN-54    C  -2.7065E-01                                      3.12E+02             
                           834.85-2.706E-01 ?(P 3.812E+00 4.48E+02 1.00E+02 G  
 
FE-59    F  -5.0918E+00                                      4.45E+01             
                          1099.25-5.092E+00 &(  9.350E+00 8.46E+01 5.65E+01 G  
                          1291.60-3.710E+00 +   7.084E+00 8.86E+01 4.32E+01 G  
 
Co-56    C   6.8643E-01                                      7.73E+01             
                           846.77 9.823E-01 ?(P 3.518E+00 1.56E+02 9.99E+01 G  
                          1238.28 2.389E-01 ?(  3.474E+00 6.35E+02 6.61E+01 G  
                          1037.84-5.255E+00 + P 3.107E+01 2.32E+02 1.41E+01 G  
                          1771.35-1.103E+00 +   1.522E+01 3.67E+02 1.55E+01  A 
 
CO-57    C   1.7663E-01                                      2.72E+02             
                           122.06 0.000E+00  (  2.629E+00 1.00E+03 8.56E+01 G  
                           136.47 1.592E+00 ?(  2.806E+01 5.28E+02 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:59:12 AMPage  9
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193298.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CO-58    C   3.6888E-01                                      7.09E+01             
                           810.78 3.689E-01 &(P 4.058E+00 3.22E+02 9.95E+01 G  
 
CO-60    F   1.4162E+02                                      1.93E+03             
                          1332.50 1.428E+02  (P 1.345E+00 2.68E+00 1.00E+02 G  
                          1173.24 1.405E+02  (P 2.794E+00 2.74E+00 9.99E+01 G  
 
ZN-65    F   8.1752E-08                                      2.44E+02             
                          1115.55 8.175E-08 %(  1.290E+01 4.62E+09 5.06E+01 G  
 
NB-94    I  -6.5069E-01                                      7.41E+06             
                           702.63-6.507E-01 ?(P 2.962E+00 7.10E+02 9.79E+01 G  
                           871.10-2.199E+00 +   4.889E+00 6.73E+01 9.99E+01 G  
 
ZR-95    I  -8.8178E-01                                      6.40E+01             
                           756.73-8.818E-01 ?(  5.662E+00 2.68E+02 5.45E+01 G  
                           724.20-2.336E-02 % P 8.995E+00 4.50E+04 4.42E+01 G  
 
NB-95    I  -3.3812E-01                                      6.40E+01             
                           765.79-3.381E-01 &(  3.621E+00 3.13E+02 9.98E+01 G  
 
RU-103   I   7.5076E-01                                      3.93E+01             
                           497.05 7.508E-01 ?(P 3.201E+00 1.74E+02 9.09E+01 G  
                           610.30 0.000E+00 &   1.036E+02 1.00E+03 5.75E+00 GA 
 
RH-106   I   8.3580E+00                                      3.74E+02             
                           621.92 5.353E-01 %(  2.689E+01 2.08E+03 9.93E+00 G  
                          1050.36 5.815E+01 ?(  3.110E+02 1.58E+02 1.56E+00 G  
                           511.86 1.355E+01     2.002E+01 4.53E+01 2.00E+01 GA 
 
AG-108M  C   9.2938E-01                                      1.53E+05             
                           433.94 1.128E+00 *(P 3.812E+00 1.39E+02 9.05E+01 G  
                           722.94 7.316E-01 ?(  4.235E+00 1.71E+02 9.08E+01 G  
                           614.28 0.000E+00 -   6.667E+00 1.00E+03 8.98E+01 G  
 
AG-110M  F  -1.9895E-01                                      2.50E+02             
                           884.68-7.812E-01 ?(  9.191E+00 3.49E+02 7.27E+01 G  
                           657.76-7.161E-01 +   2.082E+01 8.76E+02 9.46E+01 G  
                           937.49-1.745E+00 +   1.262E+01 3.16E+02 3.44E+01 G  
                          1384.30 0.000E+00 +   3.157E+00 1.00E+03 2.43E+01 G  
                           763.94 1.700E+00 &(  1.529E+01 2.62E+02 2.23E+01 G  
 
SN-113   F  -2.2200E+00                                      1.15E+02             
                           391.69-2.220E+00 ?(  8.016E+00 1.09E+02 6.40E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:59:12 AMPage 10
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193298.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
SB-124   F   2.0165E+00                                      6.02E+01             
                           602.73 1.275E+00 ?(  5.836E+00 1.37E+02 9.83E+01 G  
                          1690.98 1.289E+00 ?(  1.899E+00 4.47E+01 4.78E+01 G  
                           722.79 1.197E+01  (  3.287E+01 8.24E+01 1.08E+01 G  
 
SB-125   I   1.4391E+00                                      1.01E+03             
                           427.88-1.840E+00 &(  1.254E+01 2.80E+02 2.96E+01 G  
                           600.50 6.874E+00 &(P 3.186E+01 1.39E+02 1.79E+01 G  
                           635.89-6.783E+00 +   2.953E+01 1.29E+02 1.13E+01 G  
                           463.37-1.797E+01 & P 5.445E+01 7.97E+01 1.05E+01 G  
 
I-131    I   4.5837E-01                                      8.02E+00             
                           364.48 4.584E-01 &(  3.521E+00 3.00E+02 8.17E+01 G  
                           284.30-1.278E+01 +   4.227E+01 1.30E+02 6.14E+00 G  
                           636.97 0.000E+00 &   4.859E+01 1.00E+03 7.17E+00 G  
 
Gd-153   F  -2.2937E+00                                      2.42E+02             
                            97.50-2.294E+00  (  7.441E+00 9.78E+01 3.00E+01 G  
                           103.20-3.031E+00 &   1.184E+01 1.18E+02 2.18E+01 G  
 
Ga-68    C  -4.1768E+01                                      4.71E-02             
                          1077.40-4.177E+01 ?(  1.539E+02 1.67E+02 3.30E+00 G  
 
Tc-99m   I   7.0220E-01                                      2.51E-01             
                           140.51 7.022E-01 &(  3.037E+00 1.30E+02 8.93E+01 G  
 
BA-133   F   9.8630E-02                                      3.85E+03             
                           356.00 9.863E-02 %(  6.190E+00 1.86E+03 6.20E+01 G  
                           302.85-5.695E-08 %   2.476E+01 1.30E+10 1.83E+01 G  
                           383.84-1.458E+01 & P 5.609E+01 9.65E+01 8.94E+00 GA 
                            80.99-2.435E+00 + P 7.350E+00 8.41E+01 3.41E+01 GA 
 
CS-134   I   1.8146E+00                                      7.54E+02             
                           795.87 1.815E+00 ?(P 5.194E+00 8.59E+01 8.55E+01 G  
                           604.71 3.887E-01 &   6.018E+00 4.60E+02 9.76E+01 G  
                           569.32-4.494E+00 +   1.931E+01 1.27E+02 1.54E+01 G  
                           801.95-1.160E+01 +   5.728E+01 1.47E+02 8.69E+00 G  
                           563.24 0.000E+00 &   3.390E+01 1.00E+03 8.35E+00 G  
 
CS-137   I   3.5868E+02                                      1.10E+04             
                           661.66 3.587E+02  (P 3.181E+00 1.41E+00 8.52E+01 G  
 
CE-139   F   1.1995E-01                                      1.38E+02             
                           165.85 1.199E-01  (  3.293E+00 8.19E+02 7.99E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:59:12 AMPage 11
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193298.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ba-140   I   5.0600E+00                                      1.28E+01             
                           537.26 5.060E+00 &(  1.131E+01 9.17E+01 2.44E+01 G  
                           162.66-1.168E+01 &   4.323E+01 1.11E+02 6.22E+00 G  
                           304.85-2.447E-07 &   1.064E+02 1.30E+10 4.29E+00 G  
 
La-140   I  -1.5804E+00                                      1.28E+01             
                          1596.21-1.580E+00 ?(P 3.073E+00 2.96E+02 9.54E+01 G  
                           487.02-5.387E-01 + P 7.479E+00 5.46E+02 4.55E+01 G  
                           328.76-3.386E+00 &   1.387E+01 1.61E+02 2.03E+01 G  
                           815.77 0.000E+00 +   1.772E+01 1.00E+03 2.33E+01 G  
 
CE-141   I   1.2928E+00                                      3.25E+01             
                           145.44 1.293E+00 &(  5.151E+00 1.20E+02 4.82E+01 G  
 
CE-144   I  -6.2459E+00                                      2.85E+02             
                           133.54-6.246E+00 &(  2.703E+01 1.30E+02 1.11E+01 G  
 
PM-144   C  -1.5419E+00                                      3.63E+02             
                           696.54-1.542E+00 ?(  3.244E+00 8.98E+01 9.90E+01 G  
                           618.06-3.490E-02 & P 6.079E+00 5.11E+03 9.91E+01 G  
 
EU-152   F   3.9675E+00                                      4.94E+03             
                           121.78-2.124E+00  (  7.705E+00 1.09E+02 2.86E+01 G  
                           344.29-2.022E+00 &   1.543E+01 2.28E+02 2.65E+01 G  
                          1112.07-5.142E+00 + P 4.703E+01 2.61E+02 1.36E+01 G  
                           778.92 4.794E+00 ?(  2.367E+01 2.14E+02 1.29E+01 G  
                           964.11 1.409E+01 &(  3.703E+01 7.91E+01 1.46E+01 G  
                           244.69 6.023E+00 ?(  5.474E+01 2.72E+02 7.58E+00 G  
                          1408.00 1.340E+00 ?   6.769E+00 2.06E+02 2.10E+01 GA 
 
EU-154   I   6.2502E+00                                      3.14E+03             
                           123.10 1.507E+00 ?(  5.011E+00 1.00E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   6.729E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 -   1.961E+01 1.00E+03 2.02E+01 G  
                           873.23 1.151E+01  (  4.155E+01 1.08E+02 1.23E+01 G  
                          1004.77-1.205E+01 +   3.554E+01 8.86E+01 1.80E+01 G  
                           996.33 1.841E+01 ?(  5.022E+01 8.20E+01 1.06E+01 G  
 
EU-155   I  -3.2602E+00                                      1.81E+03             
                           105.31-3.260E+00 ?(  1.579E+01 1.46E+02 2.12E+01 G  
                            86.54-2.465E+00 +   1.160E+01 1.42E+02 3.07E+01 G  
 
HF-181   F  -5.4225E-01                                      4.24E+01             
                           482.00-1.980E+00 ?(  6.105E+00 9.28E+01 8.05E+01 G  
                           133.02-1.596E+00 +   6.819E+00 1.29E+02 4.33E+01 G  
                           345.83 7.138E+00 &(  2.712E+01 1.14E+02 1.51E+01 G  
                           136.30-1.198E+01 +   5.246E+01 1.32E+02 5.85E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:59:12 AMPage 12
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193298.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Ta-182   F  -3.7448E-01                                      1.14E+02             
                          1121.30-3.745E-01 ?(  1.291E+01 9.94E+02 3.49E+01 G  
                          1221.41-1.618E+00 +   9.284E+00 2.56E+02 2.70E+01 G  
                          1189.05 0.000E+00 +   1.919E+01 1.00E+03 1.62E+01 G  
 
Hg-203   F   1.5630E-01                                      4.66E+01             
                           279.20 1.563E-01 ?(  3.578E+00 6.79E+02 8.15E+01 G  
 
TL-208   N   4.2360E+00                                      6.98E+02             
                           583.02 4.212E+00 *(  2.712E+00 3.09E+01 8.45E+01 G  
                           277.28 1.817E+00 & P 4.671E+01 7.62E+02 6.31E+00 G  
                           860.56 4.403E+00  (P 3.251E+01 3.22E+02 1.24E+01 G  
 
PM-146   C  -2.8978E+00                                      2.02E+03             
                           453.88-2.898E+00  (P 6.672E+00 7.82E+01 6.50E+01 G  
                           747.16 3.364E+00 + P 7.123E+00 8.93E+01 3.40E+01 G  
                           735.72 3.716E+00 +   1.129E+01 1.27E+02 2.25E+01 G  
 
Y-88     F   6.2909E-01                                      1.07E+02             
                          1836.06 6.291E-01 ?(P 9.809E-01 4.88E+01 9.92E+01 G  
                           898.04-2.866E+00 & P 5.270E+00 6.83E+01 9.37E+01 G  
 
Cd-113m     -1.6565E+04                                      5.33E+03             
                           263.70-1.657E+04 ?(  5.230E+04 9.51E+01 6.00E-03   K
 
Cf-251   T   3.2957E-01                                      3.28E+05             
                           176.60 3.296E-01 &(  1.104E+01 1.25E+03 1.70E+01 G  
                           227.00-5.594E+00 +   3.678E+01 2.46E+02 6.30E+00 GA 
 
Cf-249   T   1.9649E+00                                      1.28E+05             
                           387.95 1.965E+00  (  3.152E+00 6.07E+01 6.60E+01 G  
                           333.44 8.833E-01 -   1.732E+01 7.64E+02 1.55E+01 G  
 
Sn-126       9.6988E+00                                      3.65E+07             
                            87.57 0.000E+00 &   9.410E+00 1.00E+03 3.75E+01 GA 
                            64.28 9.699E+00 *(  3.260E+01 1.01E+02 9.70E+00 G  
                            86.94-6.675E+00 -   3.888E+01 1.75E+02 9.04E+00 GA 
 
PB-210   N   1.0209E+04                                      8.14E+03             
                            46.54 1.021E+04  (P 1.786E+02 9.96E-01 4.25E+00 G  
 
PB-212   N   8.5194E+00                                      6.98E+02             
                           238.63 8.519E+00  (P 4.660E+00 2.31E+01 4.33E+01 G  
                           300.03 0.000E+00 } P 5.496E+01 1.75E+03 3.28E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:59:12 AMPage 13
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193298.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-214   N   1.1110E+00                                      5.84E+05             
                           351.93 1.111E+00  (P 1.044E+01 2.80E+02 3.76E+01 G  
                           295.09-2.708E+00 + P 2.695E+01 1.78E+02 1.93E+01 G  
                           242.00-6.243E+00 + P 5.677E+01 1.87E+02 7.43E+00 GA 
 
BI-207   C  -1.5455E-01                                      1.18E+04             
                          1063.66-1.545E-01 %(P 5.655E+00 1.53E+03 7.45E+01 G  
                           569.70 0.000E+00 +   3.097E+00 1.00E+03 9.77E+01 G  
 
BI-212   N  -2.1398E+01                                      6.98E+02             
                           727.17-2.140E+01 &(P 5.934E+01 2.88E+02 7.55E+00 G  
                           785.42 4.029E+01 ? P 2.525E+02 2.72E+02 1.28E+00 GA 
 
U-235    N  -5.2925E+00                                      2.57E+11             
                           143.79-5.293E+00 ?(  2.448E+01 1.39E+02 1.10E+01 G  
                           205.33-1.855E+01 & P 4.802E+01 7.30E+01 5.01E+00 G  
                           163.38-1.477E+01 & P 5.418E+01 7.65E+01 5.08E+00 G  
                           185.72 1.322E-01 %   4.120E+00 1.16E+03 5.40E+01 GA 
 
BI-214   N  -1.3023E+00                                      5.84E+05             
                           609.31-1.302E+00  (P 1.304E+01 2.90E+02 4.61E+01 G  
                          1120.29-6.025E+00 + P 4.296E+01 2.04E+02 1.51E+01 G  
                          1764.49-1.990E+00 + P 1.529E+01 1.90E+02 1.54E+01 G  
 
BI-210M  T   1.8938E+00                                      1.10E+09             
                           265.83 1.894E+00 &(  6.077E+00 9.66E+01 5.00E+01 G  
                           304.90-3.749E-08 &   1.630E+01 1.30E+10 2.80E+01 G  
 
AC-228   N   5.4197E+00                                      2.10E+03             
                           911.07 1.695E+00 &(P 1.486E+01 3.82E+02 2.90E+01 G  
                           968.97 9.204E+00 &(  3.213E+01 1.04E+02 1.75E+01 G  
                           338.32 8.911E+00 ?(P 3.563E+01 1.20E+02 1.20E+01 G  
                            93.35 4.850E+00 &   6.123E+01 3.79E+02 5.56E+00 XA 
 
TH-227   N   1.2814E+01                                      7.95E+03             
                           256.24 1.281E+01 &(  3.402E+01 1.05E+02 7.00E+00 G  
                           235.97-7.377E+00 &   3.400E+01 1.39E+02 1.23E+01 G  
                            50.14-3.715E+01 + P 2.467E+02 1.29E+02 8.00E+00 G  
 
TH-229   N   2.0417E+01                                      2.68E+06             
                           193.51-7.629E-01 &(  4.925E+01 2.40E+03 4.40E+00 G  
                           210.85 5.158E+01 &(  6.649E+01 4.92E+01 2.99E+00 G  
 
TH-234   N   2.1959E+01                                      1.63E+12             
                            92.59 2.196E+01  (P 2.567E+01 4.11E+01 5.58E+00 G  
                            63.29-4.562E+01 - P 1.327E+02 2.08E+02 3.81E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:59:12 AMPage 14
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193298.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PA-231   N   2.8375E+01                                      1.20E+07             
                           302.65 2.837E+01 ?(  1.595E+02 1.69E+02 2.88E+00 G  
                           300.07 9.027E+00 }   1.874E+02 2.53E+02 2.46E+00 G  
 
PA-233   C  -4.5133E-02                                      7.82E+08             
                           312.01-4.513E-02 ?(P 9.954E+00 4.61E+02 3.60E+01 G  
                           300.18 1.567E-01 }   7.267E+01 2.04E+03 6.20E+00 G  
 
PA-234   N   2.8928E+00                                      1.63E+12             
                           131.29-3.814E+00 ?(  1.623E+01 1.28E+02 1.80E+01 G  
                           946.02 1.146E+01  (  3.155E+01 1.21E+02 1.34E+01 G  
                           569.47 3.613E+00 ?(  3.757E+01 3.05E+02 8.20E+00 G  
                           883.24-2.294E+01 +   6.660E+01 8.73E+01 9.60E+00 G  
                           880.53-1.620E+01 +   9.899E+01 1.81E+02 6.00E+00 GA 
 
PA-234M  N   8.2239E+01                                      1.63E+12             
                          1001.00 8.224E+01 &(P 6.772E+02 2.43E+02 8.37E-01 G  
                           766.41-5.742E+01 +   1.248E+03 6.32E+02 2.94E-01 G  
 
AM-241   T   1.2725E+03                                      1.58E+05             
                            59.54 1.272E+03  (P 1.520E+01 8.46E-01 3.59E+01 G  
 
Np-237   F  -5.7783E+00                                      2.14E+06             
                            86.49-5.778E+00  (  2.747E+01 1.43E+02 1.31E+01 G  
 
Ir-192   F   4.7669E-01                                      7.40E+01             
                           316.49 4.058E-02 %(  4.017E+00 2.94E+03 8.70E+01 G  
                           468.06 1.210E+00 ?(  1.093E+01 2.70E+02 5.18E+01 G  
                           308.44-3.429E+00 +   9.923E+00 8.72E+01 3.18E+01 G  
 
Cs-136   F  -1.7035E+00                                      1.30E+01             
                           818.50-1.703E+00 &(  5.029E+00 8.86E+01 1.00E+02 G  
                          1048.07-2.058E-01 +   5.532E+00 7.78E+02 8.00E+01 G  
                           340.57 5.546E-01 &   9.363E+00 5.03E+02 4.69E+01 G  
 
Np-239   T  -3.0592E+00                                      2.36E+00             
                           103.70-1.936E+00 +   1.093E+01 1.70E+02 2.40E+01 X  
                           106.13-3.059E+00 ?(  1.534E+01 1.51E+02 2.27E+01 G  
                            99.50-4.678E+00 +   1.655E+01 1.07E+02 1.50E+01 X  
 
Nd-147       4.2997E+00                                      1.11E+01             
                           531.00 4.300E+00 ?(  2.411E+01 2.28E+02 1.30E+01 G  
                            91.10 0.000E+00 -   1.228E+01 1.00E+03 2.83E+01 G  
 
Kr-85    I   1.4934E+02                                      3.92E+03             
                           513.98 1.493E+02 ?(  1.005E+03 2.00E+02 4.30E-01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:59:12 AMPage 15
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193298.An1             
                                                                                 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14     23332.      -108.    -0.060   129.25  -3.715E+01  P
 Sn-126      64.28      1095.        47.     0.026   101.32   9.699E+00   
 BA-133      80.99       994.       -50.    -0.028    84.10  -2.435E+00  P
 Np-237      86.49      2225.       -47.    -0.026   143.28  -5.778E+00   
 EU-155      86.54      2178.       -47.    -0.026   141.78  -2.465E+00   
 Sn-126      86.94      2131.       -37.    -0.021   175.36  -6.675E+00   
 AC-228      93.35      2110.        17.     0.010   379.17   4.850E+00   
 Gd-153      97.50       916.       -44.    -0.025    97.75  -2.294E+00   
 Np-239      99.50      1147.       -45.    -0.025   106.63  -4.678E+00   
 Gd-153     103.20      1254.       -43.    -0.024   117.59  -3.031E+00   
 Np-239     103.70      1297.       -30.    -0.017   169.56  -1.936E+00   
 EU-155     105.31      2134.       -45.    -0.025   145.88  -3.260E+00   
 Np-239     106.13      2314.       -45.    -0.025   151.09  -3.059E+00   
 EU-152     121.78       894.       -39.    -0.022   109.15  -2.124E+00   
 PA-234     131.29      1522.       -43.    -0.024   128.11  -3.814E+00   
 CE-144     133.54      1584.       -43.    -0.024   130.34  -6.246E+00   
 CO-57      136.47      1554.        11.     0.006   527.84   1.592E+00   
 Tc-99m     140.51      1163.        37.     0.021   130.08   7.022E-01   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:59:12 AMPage 16
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193298.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 U-235      143.79      1180.       -35.    -0.020   139.04  -5.293E+00   
 Ba-140     162.66      1008.       -41.    -0.023   111.45  -1.168E+01   
 U-235      163.38      1050.       -42.    -0.023    76.53  -1.477E+01  P
 CE-139     165.85       977.         5.     0.003   819.17   1.199E-01   
 U-235      205.33       568.       -44.    -0.024    73.04  -1.855E+01  P
 TH-229     210.85       367.        71.     0.040    49.21   5.158E+01   
 Cf-251     227.00       443.       -15.    -0.009   245.69  -5.594E+00   
 TH-227     235.97      1386.       -38.    -0.021   138.68  -7.377E+00   
 PB-214     242.00      1352.       -19.    -0.011   186.77  -6.243E+00  P
 EU-152     244.69      1283.        19.     0.010   272.39   6.023E+00   
 TH-227     256.24       381.        35.     0.020   104.85   1.281E+01   
 Cd-113m    263.70       640.       -38.    -0.021    95.05  -1.657E+04   
 BI-210M    265.83       591.        36.     0.020    96.56   1.894E+00   
 Hg-203     279.20       499.         5.     0.003   678.76   1.563E-01   
 I-131      284.30       381.       -28.    -0.016   130.30  -1.278E+01   
 PB-214     295.09      1481.       -18.    -0.010   177.62  -2.708E+00  P
 Ir-192     308.44       494.       -37.    -0.020    87.17  -3.429E+00   
 PA-233     312.01       631.        -1.     0.000   461.33  -4.513E-02  P
 CR-51      320.08       364.       -23.    -0.013    11.13  -7.135E+00  P
 La-140     328.76       352.       -22.    -0.012   160.96  -3.386E+00   
 AC-228     338.32       790.        33.     0.019   120.14   8.911E+00  P
 Cs-136     340.57       824.         8.     0.004   503.38   5.546E-01   
 EU-152     344.29       700.       -16.    -0.009   228.02  -2.022E+00   
 PB-214     351.93       619.        13.     0.007   280.20   1.111E+00  P
 I-131      364.48       308.        11.     0.006   300.00   4.584E-01   
 BA-133     383.84       882.       -37.    -0.020    96.50  -1.458E+01  P
 SN-113     391.69       893.       -39.    -0.022   108.67  -2.220E+00   
 SB-125     427.88       396.       -14.    -0.008   279.58  -1.840E+00   
 AG-108M    433.94       332.        26.     0.014   139.01   1.128E+00  P
 PM-146     453.88       492.       -46.    -0.026    78.22  -2.898E+00  P
 SB-125     463.37       832.       -45.    -0.025    79.70  -1.797E+01  P
 Ir-192     468.06       804.        15.     0.008   269.73   1.210E+00   
 BE-7       477.59       462.        28.     0.015   111.23   1.124E+01  P
 La-140     487.02       265.        -6.    -0.003   546.07  -5.387E-01  P
 RU-103     497.05       185.        15.     0.009   173.56   7.508E-01  P
 RH-106     511.86       340.        60.     0.033    45.34   1.355E+01   
 Kr-85      513.98       395.        14.     0.008   200.13   1.493E+02   
 Nd-147     531.00       192.        12.     0.007   227.91   4.300E+00   
 Ba-140     537.26       144.        26.     0.015    91.65   5.060E+00   
 CS-134     569.32       152.       -14.    -0.008   127.38  -4.494E+00   
 PA-234     569.47       164.         6.     0.003   304.59   3.613E+00   
 SB-125     600.50       532.        24.     0.013   138.73   6.874E+00  P
 CS-134     604.71       562.         7.     0.004   460.05   3.887E-01   
 BI-214     609.31       580.       -11.    -0.006   290.50  -1.302E+00  P
 SB-125     635.89       160.       -14.    -0.008   129.10  -6.783E+00   
 PM-144     696.54       126.       -26.    -0.015    89.76  -1.542E+00   
 NB-94      702.63       100.       -11.    -0.006   709.63  -6.507E-01  P
 AG-108M    722.94       172.        11.     0.006   170.90   7.316E-01   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:59:12 AMPage 17
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193298.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-212     727.17       234.       -27.    -0.015   288.02  -2.140E+01  P
 PM-146     735.72        69.        14.     0.008   127.27   3.716E+00   
 PM-146     747.16        61.        18.     0.010    89.34   3.364E+00  P
 ZR-95      756.73       100.        -8.    -0.004   268.25  -8.818E-01   
 NB-95      765.79       136.        -5.    -0.003   312.63  -3.381E-01   
 PA-234M    766.41       141.        -3.    -0.001   631.96  -5.742E+01   
 EU-152     778.92        93.        10.     0.005   214.43   4.794E+00   
 BI-212     785.42       103.         8.     0.004   271.86   4.029E+01  P
 CS-134     795.87       196.        24.     0.013    85.90   1.815E+00  P
 CS-134     801.95       245.       -15.    -0.009   146.70  -1.160E+01   
 CO-58      810.78       155.         6.     0.003   321.83   3.689E-01  P
 Cs-136     818.50       242.       -25.    -0.014    88.61  -1.703E+00   
 MN-54      834.85       131.        -4.    -0.002   447.77  -2.706E-01  P
 NB-94      871.10       204.       -31.    -0.017    67.27  -2.199E+00   
 PA-234     880.53       301.       -14.    -0.008   181.46  -1.620E+01   
 PA-234     883.24       348.       -31.    -0.017    87.32  -2.294E+01   
 Sc-46      889.28       357.        29.     0.016    93.88   2.083E+00   
 Y-88       898.04       198.       -37.    -0.021    68.28  -2.866E+00  P
 AC-228     911.07       145.         7.     0.004   382.20   1.695E+00  P
 PA-234     946.02       131.        20.     0.011   121.30   1.146E+01   
 EU-152     964.11       212.        27.     0.015    79.10   1.409E+01   
 AC-228     968.97       226.        21.     0.012   104.31   9.204E+00   
 PA-234M   1001.00       218.         9.     0.005   242.83   8.224E+01  P
 Cs-136    1048.07       120.        -2.    -0.001   777.82  -2.058E-01   
 RH-106    1050.36       145.        11.     0.006   157.72   5.815E+01   
 Ga-68     1077.40       110.       -14.    -0.008   166.85  -4.177E+01   
 FE-59     1099.25       160.       -34.    -0.019    84.61  -5.092E+00   
 EU-152    1112.07       235.        -8.    -0.005   260.96  -5.142E+00  P
 BI-214    1120.29       237.       -10.    -0.006   203.87  -6.025E+00  P
 Sc-46     1120.55        95.        22.     0.012    66.82   1.901E+00   
 Ta-182    1121.30       110.        -2.    -0.001   994.43  -3.745E-01   
 Ta-182    1221.41        27.        -5.    -0.003   255.75  -1.618E+00   
 FE-59     1291.60        37.       -16.    -0.009    88.56  -3.710E+00   
 TL-210    1313.00        16.        -5.    -0.003   187.26  -2.369E+00   
 EU-152    1408.00         5.         3.     0.001   206.16   1.340E+00   
 K-40      1460.83        29.       -13.    -0.007   282.16  -1.377E+01  P
 La-140    1596.21        23.       -13.    -0.007   296.25  -1.580E+00  P
 BI-214    1764.49        11.        -2.    -0.001   189.90  -1.990E+00  P
 Y-88      1836.06         0.         5.     0.003    48.75   6.291E-01  P
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:59:12 AMPage 18
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193298.An1             
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    1.1245E+01    1.1245E+01    1.112E+02%                4.17E+01
 NA-22  #A   -3.2367E-02   -3.2367E-02    1.967E+03%                2.35E+00
 K-40   #A   -1.3765E+01   -1.3765E+01    2.822E+02%                2.86E+01
 Sc-46  #A    1.9921E+00    1.9921E+00    5.761E+01%                6.51E+00
 CR-51  #A   -7.1347E+00   -7.1347E+00    1.113E+01%                2.82E+01
 MN-54  #A   -2.7065E-01   -2.7065E-01    4.478E+02%                3.81E+00
 FE-59  #A   -5.0918E+00   -5.0918E+00    8.461E+01%                9.35E+00
 Co-56  #A    6.8643E-01    6.8643E-01    1.565E+02%                3.52E+00
 CO-57  #A    1.7663E-01    1.7663E-01    5.278E+02%                2.63E+00
 CO-58  #A    3.6888E-01    3.6888E-01    3.218E+02%                4.06E+00
 CO-60        1.4162E+02    1.4162E+02    1.916E+00%                1.34E+00
 ZN-65  #A    8.1752E-08    8.1752E-08    4.617E+09%                1.29E+01
 NB-94  #A   -6.5069E-01   -6.5069E-01    7.096E+02%                2.96E+00
 ZR-95  #A   -8.8178E-01   -8.8178E-01    2.682E+02%                5.66E+00
 NB-95  #A   -3.3812E-01   -3.3812E-01    3.126E+02%                3.62E+00
 RU-103 #A    7.5076E-01    7.5076E-01    1.736E+02%                3.20E+00
 RH-106 #A    8.3580E+00    8.3580E+00    1.577E+02%                2.69E+01
 AG-108M#A    9.2938E-01    9.2938E-01    1.101E+02%                3.81E+00
 AG-110M#A   -1.9895E-01   -1.9895E-01    2.182E+02%                9.19E+00
 SN-113 #A   -2.2200E+00   -2.2200E+00    1.087E+02%                8.02E+00
 SB-124  A    2.0165E+00    2.0165E+00    4.472E+01%                5.84E+00
 SB-125 #A    1.4391E+00    1.4391E+00    1.387E+02%                1.25E+01
 I-131  #A    4.5836E-01    4.5837E-01    3.000E+02%                3.52E+00
 Gd-153 #A   -2.2937E+00   -2.2937E+00    9.775E+01%                7.44E+00
 Ga-68  #A   -4.1534E+01   -4.1768E+01    1.669E+02%                1.54E+02
 Tc-99m #A    7.0146E-01    7.0220E-01    1.301E+02%                3.04E+00
 BA-133 #A    9.8630E-02    9.8630E-02    1.861E+03%                6.19E+00
 CS-134 #A    1.8146E+00    1.8146E+00    8.590E+01%                5.19E+00
 CS-137       3.5868E+02    3.5868E+02    1.407E+00%                3.18E+00
 CE-139 #A    1.1995E-01    1.1995E-01    8.192E+02%                3.29E+00
 Ba-140 #A    5.0599E+00    5.0600E+00    9.165E+01%                1.13E+01
 La-140 #A   -1.5804E+00   -1.5804E+00    2.963E+02%                3.07E+00
 CE-141  A    1.2928E+00    1.2928E+00    1.198E+02%                5.15E+00
 CE-144 #A   -6.2459E+00   -6.2459E+00    1.303E+02%                2.70E+01
 PM-144 #A   -1.5419E+00   -1.5419E+00    8.976E+01%                3.24E+00
 EU-152 #A    3.9675E+00    3.9675E+00    7.910E+01%                7.71E+00
 EU-154 #C    6.2502E+00    6.2502E+00    5.612E+01%                5.01E+00
 EU-155 #A   -3.2602E+00   -3.2602E+00    1.459E+02%                1.58E+01
 HF-181 #A   -5.4224E-01   -5.4225E-01    7.356E+01%                6.11E+00
 Ta-182 #A   -3.7448E-01   -3.7448E-01    9.944E+02%                1.29E+01
 Hg-203 #A    1.5630E-01    1.5630E-01    6.788E+02%                3.58E+00
 TL-208       4.2360E+00    4.2360E+00    3.095E+01%                2.71E+00
 PM-146 #A   -2.8978E+00   -2.8978E+00    7.822E+01%                6.67E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 7:59:12 AMPage 19
 TestAmerica Inc                 Spectrum name: 5_Gamma_20193298.An1             
                                                                                 
 Y-88   #A    6.2909E-01    6.2909E-01    4.875E+01%                9.81E-01
 Cd-113m#A   -1.6565E+04   -1.6565E+04    9.505E+01%                5.23E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                9.29E+01
 Cf-251 #A    3.2957E-01    3.2957E-01    1.246E+03%                1.10E+01
 Cf-249  A    1.9649E+00    1.9649E+00    6.071E+01%                3.15E+00
 Sn-126 #A    9.6988E+00    9.6988E+00    1.013E+02%                3.26E+01
 PB-210       1.0209E+04    1.0209E+04    9.959E-01%                1.79E+02
 PB-212       8.5194E+00    8.5194E+00    2.313E+01%                4.66E+00
 PB-214 #A    1.1110E+00    1.1110E+00    2.802E+02%                1.04E+01
 BI-207 #A   -1.5455E-01   -1.5455E-01    1.530E+03%                5.66E+00
 BI-212 #A   -2.1398E+01   -2.1398E+01    2.880E+02%                5.93E+01
 U-235  #A   -5.2925E+00   -5.2925E+00    1.390E+02%                2.45E+01
 BI-214 #A   -1.3023E+00   -1.3023E+00    2.905E+02%                1.30E+01
 BI-210M#A    1.8938E+00    1.8938E+00    9.656E+01%                6.08E+00
 AC-228 #A    5.4196E+00    5.4197E+00    1.043E+02%                1.49E+01
 TH-227 #A    1.2814E+01    1.2814E+01    1.049E+02%                3.40E+01
 TH-229 #A    2.0417E+01    2.0417E+01    4.921E+01%                4.93E+01
 TH-234 #A    2.1959E+01    2.1959E+01    4.112E+01%                2.57E+01
 PA-231 #A    2.8375E+01    2.8375E+01    1.687E+02%                1.59E+02
 PA-233 #A   -4.5133E-02   -4.5133E-02    4.613E+02%                9.95E+00
 PA-234 #A    2.8928E+00    2.8928E+00    1.173E+02%                1.62E+01
 PA-234M#A    8.2239E+01    8.2239E+01    2.428E+02%                6.77E+02
 AM-241       1.2725E+03    1.2725E+03    8.459E-01%                1.52E+01
 Np-237 #A   -5.7783E+00   -5.7783E+00    1.433E+02%                2.75E+01
 Ir-192 #A    4.7669E-01    4.7669E-01    2.697E+02%                4.02E+00
 Cs-136 #A   -1.7035E+00   -1.7035E+00    8.861E+01%                5.03E+00
 Np-239 #A   -3.0589E+00   -3.0592E+00    1.511E+02%                1.53E+01
 Nd-147 #A    4.2996E+00    4.2997E+00    2.279E+02%                2.41E+01
 TL-210 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.76E+00
 Kr-85  #A    1.4934E+02    1.4934E+02    2.001E+02%                1.00E+03

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.8 keV)     1.202E+04  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.8 keV) 1.2018944E+04  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 8_Gamma_20192161 
-----------------------------------------------------------------------------                      
   Sample Description: 452321_Gamma_160-36453-B-21-B 
             Detector: Detector # 8       
             Batch ID: 452321                 
    Work Order Number: Gamma   
           Lot Number: 160-36453-B-21-B
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2019 07:30       Live Time: 1800   sec
     Acquisition Time: 12/18/2019 07:30:54    Real Time: 1842   sec
        Analysis Time: 12/18/2019 08:02       Dead Time: 2.29   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 8_Soil_TunaCan.Clb
  Efficiency Cal Desc: 8_Soil_TunaCan_90099_032712
  Efficiency Cal Date: 3/28/2012 10:35
      Energy Cal Date: 2/28/2012 10:34                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 8_2019-12-07_1517.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -5.579E+00          102.7     5.730E+00    5.737E+00    1.924E+01
NA-22      1.068E-01          357.1     3.814E-01    3.814E-01    1.436E+00
K-40       2.091E+02            6.5     1.353E+01    1.725E+01    1.050E+01
Sc-46      4.050E-01           95.4     3.864E-01    3.869E-01    1.186E+00
CR-51      4.143E+00          170.6     7.067E+00    7.071E+00    2.373E+01
MN-54      5.975E-01           91.2     5.447E-01    5.456E-01    1.281E+00
FE-59      9.942E-01           95.1     9.456E-01    9.469E-01    2.225E+00
Co-56      7.636E-01           75.4     5.759E-01    5.773E-01    7.287E-01
CO-57      3.593E-01           82.2     2.954E-01    2.960E-01    9.838E-01
CO-58      5.123E-01           88.4     4.526E-01    4.534E-01    1.534E+00
CO-60      1.682E-01          294.2     4.948E-01    4.949E-01    1.321E+00
ZN-65      0.000E+00         1.#INF     2.822E-01    2.822E-01    5.389E+00
NB-94      5.383E-01           24.5     1.321E-01    1.351E-01    1.448E+00
ZR-95      7.996E-02          246.5     1.971E-01    1.972E-01    2.609E+00
NB-95     -3.955E-01          161.3     6.379E-01    6.382E-01    2.189E+00
RU-103    -5.726E-01           97.4     5.577E-01    5.585E-01    1.334E+00
RH-106     5.427E+00           92.0     4.990E+00    4.998E+00    8.577E+00
AG-108M    9.037E-03           69.0     6.239E-03    6.256E-03    1.355E+00
AG-110M    1.118E-01          145.6     1.627E-01    1.628E-01    2.721E+00
SN-113    -9.359E-02          796.9     7.458E-01    7.458E-01    2.575E+00
SB-124    -2.057E-03          100.2     2.060E-03    2.063E-03    3.313E+00
SB-125     2.185E+00           64.5     1.409E+00    1.414E+00    3.496E+00
I-131      2.976E-01          190.4     5.667E-01    5.669E-01    1.007E+00
Gd-153     3.176E-01          656.3     2.085E+00    2.085E+00    6.980E+00
Ga-68      7.407E+00          289.6     2.145E+01    2.146E+01    5.126E+01
Tc-99m     0.000E+00         1.#INF     2.146E-01    2.146E-01    1.843E+00
BA-133    -7.983E-01          143.1     1.143E+00    1.143E+00    3.835E+00
CS-134     7.148E-01          113.0     8.076E-01    8.084E-01    2.127E+00
CS-137     6.312E-02          942.5     5.949E-01    5.949E-01    2.090E+00
CE-139     4.226E-01          102.7     4.341E-01    4.359E-01    1.451E+00
Ba-140     2.592E+00           44.3     1.149E+00    1.157E+00    2.607E+00
La-140     9.247E-01           40.8     3.775E-01    3.807E-01    7.522E-01
CE-141     4.413E-01          219.6     9.692E-01    9.694E-01    3.252E+00
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CE-144     0.000E+00         1.#INF     1.500E+00    1.500E+00    1.406E+01
PM-144     7.589E-01           48.5     3.678E-01    3.700E-01    8.209E-01
EU-152     5.677E-01          150.9     8.566E-01    8.571E-01    3.563E+00
EU-154     1.834E+00           85.1     1.561E+00    1.564E+00    2.195E+00
EU-155     6.908E-01          179.0     1.237E+00    1.237E+00    9.788E+00
HF-181    -7.363E-01          108.1     7.962E-01    7.971E-01    2.675E+00
Ta-182     2.086E+00          100.2     2.091E+00    2.094E+00    6.494E+00
Hg-203    -5.064E-01           89.1     4.510E-01    4.520E-01    1.509E+00
TL-208     4.710E+00           13.2     6.215E-01    6.678E-01    1.012E+00
PM-146    -2.389E-01           80.9     1.933E-01    1.937E-01    2.024E+00
Y-88      -1.476E-02         4083.5     6.028E-01    6.028E-01    8.180E-01
Cd-113m   -2.189E+03          255.0     5.580E+03    5.581E+03    1.914E+04
Cd-109    -1.016E+01          179.3     1.821E+01    1.822E+01    6.067E+01
Cf-251     8.186E-01          236.3     1.934E+00    1.936E+00    5.024E+00
Cf-249     0.000E+00         1.#INF     2.112E-01    2.112E-01    2.515E+00
Sn-126     4.545E+00          108.6     4.937E+00    4.943E+00    1.258E+01
PB-210     1.454E+01          112.2     1.631E+01    1.633E+01    5.453E+01
PB-212     1.038E+01            9.1     9.460E-01    1.160E+00    2.228E+00
PB-214     1.355E+01            8.5     1.148E+00    1.347E+00    2.630E+00
BI-207     4.931E-01          166.1     8.190E-01    8.194E-01    1.945E+00
BI-212     4.389E-01         1705.9     7.487E+00    7.487E+00    2.639E+01
U-235     -7.400E-01          391.0     2.894E+00    2.894E+00    1.480E+01
BI-214     1.329E+01           10.5     1.392E+00    1.554E+00    2.106E+00
BI-210M   -1.468E-02         4398.9     6.459E-01    6.459E-01    2.246E+00
AC-228     1.337E+01           12.9     1.727E+00    1.857E+00    2.991E+00
TH-227     2.515E+00          173.7     4.368E+00    4.370E+00    1.326E+01
TH-229     3.721E+00          101.4     3.772E+00    3.783E+00    2.201E+01
TH-234     7.169E+00           74.6     5.349E+00    5.364E+00    1.763E+01
PA-231    -1.666E+01          167.9     2.797E+01    2.799E+01    9.364E+01
PA-233     0.000E+00         1.#INF     7.344E-01    7.344E-01    6.995E+00
PA-234     2.989E+00           46.9     1.402E+00    1.410E+00    8.538E+00
PA-234M    5.949E+01          119.1     7.086E+01    7.093E+01    2.604E+02
AM-241     7.436E-01          196.4     1.460E+00    1.461E+00    4.909E+00
Np-237     2.775E+00          176.8     4.906E+00    4.909E+00    1.636E+01
Ir-192     4.073E-01          166.9     6.798E-01    6.802E-01    2.290E+00
Cs-136     9.850E-02           69.5     6.845E-02    6.869E-02    2.098E+00
Np-239     1.506E+00          167.4     2.521E+00    2.522E+00    8.407E+00
Nd-147    -3.931E-01          847.6     3.332E+00    3.332E+00    8.367E+00
TL-210     0.000E+00         1.#INF     1.088E-01    1.088E-01    1.921E+00
Kr-85      8.680E+00         1431.8     1.243E+02    1.243E+02    4.320E+02
-----------------------------------------------------------------------------
Total      4.109E+02

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:02:04 AMPage  1
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192161.An1             
                                                                                 
 Sample description                                             
      452321_Gamma_160-36453-B-21-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det8\8_Gamma_20192161.An1

 Acquisition information
        Start time:                 12/18/2019 7:30:54 AM
        Live time:               1800
        Real time:               1842
        Dead time:                  2.29 %
        Detector ID:                    8

 Detector system                                                
      Ge 8 SN/174                                                     
                                                                      

 Calibration
        Filename:                   8_Soil_TunaCan.Clb
      8_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:34:41 AM
             Zero offset:           0.052 keV
             Gain:                  0.250 keV/channel
             Quadratic:             5.282E-10 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 10:35:20 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.39 %
             Log(Eff):             -1.098764E-01 + (-4.958544E-01*Log(E) ) + 
                                    ( -2.572270E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.71 %
             Log(Eff):             -2.525301E+01 + ( 9.398253E+00*Log(E) ) + 
                                    ( -1.000034E+00*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.55keV )
        Stop channel:            8000 (  1999.97keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:02:04 AMPage  2
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192161.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2019 7:30:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       8_2019-12-07_1517.PBC
                                                 12/7/2019 3:17:53 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   16 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.0910

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.54       22. 112.18   1.01  2.005E-02    46.54   4.250    PBC<MDA PB210 
    59.54       14. 196.38   1.02  2.881E-02    59.54  35.900    PBC<MDA AM241 
    64.28       25. 108.62   1.03  3.146E-02    64.28   9.700    PBC<MDA Sn126 
    74.70      147.  14.50   1.03  3.613E-02
    77.28      177.  13.65   1.04  3.705E-02
    86.49       26. 176.83   1.04  3.959E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.184E+00 EU155 
                                                86.94   9.040  4.011E+00 Sn126 
    86.54       26. 179.00   1.04  3.961E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.184E+00 EU155 
                                                86.94   9.040  4.011E+00 Sn126 
    86.94       26. 181.08   1.04  3.969E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  1.184E+00 EU155 
                                                86.94   9.040  4.012E+00 Sn126 
    87.57       17. 276.68   1.04  3.982E-02    87.57  37.500    PBC<MDA Sn126 
                                                88.04   3.790  6.288E+00 Cd109 
    92.60       29.  74.62   1.05  4.072E-02    92.59   5.584    PBC<MDA TH234 
    97.51        7. 656.33   1.05  4.133E-02    97.50  30.000    PBC<MDA Gd153 
   106.13       26. 167.39   1.06  4.187E-02   106.13  22.700    PBC<MDA Np239 
   122.06       23.  82.21   1.07  4.146E-02   121.78  28.580  1.076E+00 EU152 
                                               122.06  85.600  3.593E-01 CO57  
   131.29       10. 345.64   1.08  4.061E-02   131.29  18.000    PBC<MDA PA234 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:02:04 AMPage  3
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192161.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   145.44       15. 219.61   1.09  3.874E-02   145.44  48.200    PBC<MDA CE141 
   165.85       22. 102.72   1.10  3.629E-02   165.85  79.900    PBC<MDA CE139 
   176.60        9. 236.28   1.11  3.460E-02   176.60  17.000    PBC<MDA Cf251 
   185.72       69.  30.49   1.12  3.329E-02   185.72  54.000  2.147E+00 U235  
   210.85       21. 101.37   1.14  3.020E-02   210.85   2.990    PBC<MDA TH229 
   235.97       18. 179.77   1.16  2.768E-02   235.97  12.300    PBC<MDA TH227 
   238.61      222.   9.12   1.16  2.746E-02   238.63  43.300  1.038E+01 PB212 
   242.04       77.  15.94   1.16  2.715E-02   242.00   7.430  2.123E+01 PB214 
   256.24        6. 297.23   1.17  2.596E-02   256.24   7.000    PBC<MDA TH227 
   277.53       28.  38.38   1.49  2.440E-02   277.28   6.310  1.010E+01 TL208 
   284.30        4. 394.76   1.19  2.393E-02   284.30   6.140    PBC<MDA I131  
   295.35      102.  13.46   1.20  2.324E-02   295.09  19.300  1.259E+01 PB214 
   300.29       22.  39.21   1.20  2.294E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  2.187E+01 PA231 
                                               300.18   6.200  8.678E+00 PA233 
   316.49       14. 166.90   1.22  2.199E-02   316.49  87.040    PBC<MDA Ir192 
   320.08       16. 170.57   1.22  2.179E-02   320.08   9.940    PBC<MDA CR51  
   338.58       64.  20.99   1.23  2.085E-02   338.32  12.010  1.431E+01 AC228 
   344.29       15. 161.96   1.24  2.057E-02   344.29  26.500    PBC<MDA EU152 
   351.92      192.  10.30   1.34  2.021E-02   351.93  37.600  1.404E+01 PB214 
   364.48        6. 190.41   1.25  1.965E-02   364.48  81.700    PBC<MDA I131  
   428.34       14.  90.79   1.30  1.728E-02   427.88  29.600    PBC<MDA SB125 
   462.36       12.  91.63   1.32  1.620E-02   463.37  10.470    PBC<MDA SB125 
   511.86       59.  20.27   2.61  1.494E-02   511.86  20.000  1.097E+01 RH106 
   537.26       16.  44.34   1.37  1.436E-02   537.26  24.390    PBC<MDA Ba140 
   583.11       96.  13.19   1.72  1.342E-02   583.02  84.500  4.710E+00 TL208 
   609.34      143.  10.47   1.97  1.294E-02   609.31  46.090  1.329E+01 BI214 
                                               610.30   5.750  1.067E+02 RU103 
   621.92        9.  91.96   1.43  1.273E-02   621.92   9.930    PBC<MDA RH106 
   657.76        4. 145.55   1.45  1.215E-02   657.76  94.640    PBC<MDA AG110M
   661.66        1. 942.49   1.46  1.209E-02   661.66  85.210    PBC<MDA CS137 
   696.54       16.  48.47   1.48  1.158E-02   696.54  99.000    PBC<MDA PM144 
   722.79        9. 100.16   1.50  1.123E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  4.629E-01 AG108M
                                               723.36  20.220  2.081E+00 EU154 
   722.94       10.  91.82   1.50  1.123E-02   722.79  10.810  4.764E+00 SB124 
                                               722.94  90.840  5.671E-01 AG108M
                                               723.36  20.220  2.549E+00 EU154 
   723.36       10. 101.12   1.50  1.123E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  5.671E-01 AG108M
                                               723.36  20.220  2.549E+00 EU154 
   724.20        4. 258.46   1.50  1.121E-02   724.20  44.150    PBC<MDA ZR95  
   735.72        7. 130.32   1.51  1.107E-02   735.72  22.500    PBC<MDA PM146 
   747.16        6. 138.44   1.51  1.093E-02   747.16  34.000    PBC<MDA PM146 
   766.41        8. 119.11   1.53  1.070E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.325E+02 PA234M
   785.42        7. 130.32   1.54  1.048E-02   785.42   1.280    PBC<MDA BI212 
   795.87        4. 234.99   1.54  1.036E-02   795.87  85.530    PBC<MDA CS134 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:02:04 AMPage  4
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192161.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   801.95        8. 112.98   1.55  1.030E-02   801.95   8.690    PBC<MDA CS134 
   810.78        9.  88.36   1.55  1.020E-02   810.78  99.460    PBC<MDA CO58  
   815.77        9.  99.53   1.56  1.015E-02   815.77  23.280    PBC<MDA La140 
   834.85       11.  91.16   1.57  9.955E-03   834.85  99.980    PBC<MDA MN54  
   846.77        5.  96.15   1.58  9.836E-03   846.77  99.935    PBC<MDA Co56  
   860.67       41.  15.62   1.42  9.703E-03   860.56  12.420  1.890E+01 TL208 
   871.10       25.  24.55   1.59  9.604E-03   871.10  99.890  1.438E+00 NB94  
   889.28        1. 800.00   1.60  9.438E-03   889.28  99.984    PBC<MDA Sc46  
   911.34       63.  15.06   1.66  9.247E-03   911.07  29.000  1.298E+01 AC228 
   946.02       13.  46.90   1.64  8.957E-03   946.02  13.400    PBC<MDA PA234 
   964.11        3. 392.99   1.65  8.814E-03   964.11  14.605    PBC<MDA EU152 
   968.74       10.  81.65   1.65  8.776E-03   968.97  17.460    PBC<MDA AC228 
   996.33       10.  85.09   1.67  8.571E-03   996.33  10.600    PBC<MDA EU154 
  1001.00        4. 220.28   1.67  8.537E-03  1001.00   0.837    PBC<MDA PA234M
  1004.77        8. 111.35   1.67  8.509E-03  1004.77  18.010    PBC<MDA EU154 
  1048.07        8.  69.50   1.70  8.209E-03  1048.07  80.000    PBC<MDA Cs136 
  1050.36        4. 186.57   1.70  8.193E-03  1050.36   1.560    PBC<MDA RH106 
  1063.66        5. 166.08   1.71  8.106E-03  1063.66  74.500    PBC<MDA BI207 
  1077.40        3. 289.64   1.72  8.017E-03  1077.40   3.300    PBC<MDA Ga68  
  1099.25        8.  95.11   1.73  7.881E-03  1099.25  56.500    PBC<MDA FE59  
  1120.06       10.  87.25   1.74  7.754E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.55       10.  95.40   1.74  7.752E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  7.511E-01 Sc46  
                                              1121.30  34.900  2.153E+00 Ta182 
  1121.07        9. 108.02   1.74  7.748E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  1.759E+00 Ta182 
  1186.66        6. 168.87   1.78  7.367E-03  1189.05  16.200    PBC<MDA Ta182 
  1238.28       12. 116.24   1.81  7.114E-03  1238.28  66.070    PBC<MDA Co56  
  1274.53        1. 357.07   1.83  6.939E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  3.033E-01 EU154 
  1332.50        2. 294.25   1.86  6.678E-03  1332.50  99.980    PBC<MDA CO60  
  1408.00        5. 121.64   1.90  6.366E-03  1408.00  21.005    PBC<MDA EU152 
  1460.68      248.   6.47   1.58  6.165E-03  1460.83  10.670  2.091E+02 K40   
  1596.21        6.  40.82   1.99  5.706E-03  1596.21  95.400    PBC<MDA La140 
  1764.57        5. 107.58   2.07  5.226E-03  1764.49  15.400    PBC<MDA BI214 
  1771.35        7.  90.30   2.07  5.208E-03  1771.35  15.480    PBC<MDA Co56  

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.62    74.69       153.       147. 4.067E+03   14.50   1.034  -       D
   308.95    77.27       203.       177. 4.775E+03   13.65   1.036  -       D
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:02:04 AMPage  5
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192161.An1             
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.96    46.54       302.        22.     0.012   112.18   1.012s
 TH-227    200.36    50.14       311.       -18.    -0.010   140.00   1.015s
 AM-241    237.95    59.54       362.        14.     0.008   196.38   1.022 
 Sn-126    256.93    64.28       203.        25.     0.014   108.62   1.026 
 BA-133    323.77    80.99       838.        -7.    -0.004   403.36   1.039 
 Np-237    345.77    86.49      1036.        26.     0.014   176.83   1.043s
 EU-155    345.98    86.54      1062.        26.     0.014   179.00   1.043s
 Sn-126    347.57    86.94      1088.        26.     0.014   181.08   1.044s
 Sn-126    350.09    87.57      1114.        17.     0.010   276.68   1.044s
 Cd-109    351.97    88.04      1216.       -28.    -0.015   179.33   1.044 
 Nd-147    364.21    91.10      1188.       -28.    -0.015   176.91   1.047s
 TH-234    370.17    92.59       222.        29.     0.016    74.62   1.048D
 AC-228    373.21    93.35      1123.       -28.    -0.015   171.74   1.049s
 Gd-153    389.81    97.50      1079.         7.     0.004   656.33   1.052s
 Np-239    397.81    99.50      1086.         0.     0.000  1000.00   1.053s
 Gd-153    412.62   103.20      1086.         0.     0.000  1000.00   1.056 
 Np-239    414.62   103.70      1086.         0.     0.000  1000.00   1.057s
 Np-239    424.34   106.13       917.        26.     0.014   167.39   1.058 
 EU-152    486.94   121.78       247.       -14.    -0.008   155.67   1.071s
 CO-57     488.06   122.06       166.        23.     0.013    82.21   1.071s
 EU-154    492.22   123.10       188.        -4.    -0.002   438.98   1.072s
 PA-234    525.00   131.29       553.        10.     0.005   345.64   1.078s
 HF-181    531.92   133.02       563.         0.     0.000  1000.00   1.079s
 CE-144    533.98   133.54       563.         0.     0.000  1000.00   1.080s
 HF-181    545.02   136.30       563.         0.     0.000  1000.00   1.082s
 CO-57     545.72   136.47       563.         0.     0.000  1000.00   1.082s
 Tc-99m    561.86   140.51       563.         0.     0.000  1000.00   1.085s
 U-235     574.97   143.79       569.        -6.    -0.003   391.02   1.087s
 CE-141    581.59   145.44       523.        15.     0.008   219.61   1.089s
 Ba-140    650.47   162.66       320.       -27.    -0.015    97.28   1.102s
 U-235     653.35   163.38       349.       -29.    -0.016    76.39   1.102s
 CE-139    663.24   165.85       246.        22.     0.012   102.72   1.104s
 Cf-251    706.23   176.60       117.         9.     0.005   236.28   1.112s
 U-235     742.71   185.72       118.        69.     0.039    30.49   1.119s
 TH-229    773.87   193.51       132.        -6.    -0.003   360.56   1.125s
 U-235     821.17   205.33       110.        -6.    -0.003   370.55   1.134s

                                 (Page 7 of 22)

Page 1325 of 1586



      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:02:04 AMPage  6
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192161.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 TH-229    843.24   210.85       108.        21.     0.011   101.37   1.138s
 Cf-251    907.84   227.00       120.        -6.    -0.003   359.78   1.151s
 TH-227    943.73   235.97       514.        18.     0.010   179.77   1.157s
 PB-212    954.37   238.63        93.       222.     0.123     9.11   1.159D
 PB-214    967.84   242.00        40.        78.     0.043    16.15   1.162D
 TH-227   1024.81   256.24        76.         6.     0.003   297.23   1.172s
 Cd-113m  1054.65   263.70       114.        -6.    -0.003   254.95   1.178s
 TL-208   1109.96   277.53        25.        28.     0.016    38.38   1.494s
 Hg-203   1116.66   279.20       120.       -18.    -0.010    89.06   1.189s
 I-131    1137.05   284.30        64.         4.     0.002   394.76   1.193s
 PB-214   1180.22   295.09        42.       102.     0.056    13.46   1.201D
 TL-210   1183.86   296.00       595.       -20.    -0.011   177.42   1.202s
 PB-212   1199.98   300.03        27.        22.     0.012    39.21   1.205D
 PA-231   1200.14   300.07       575.       -20.    -0.011   174.10   1.205 
 PA-233   1200.58   300.18       555.       -20.    -0.011   171.12   1.205 
 PA-231   1210.46   302.65       536.       -20.    -0.011   167.89   1.207s
 BA-133   1211.27   302.85       446.        -3.    -0.002   922.07   1.207s
 Ba-140   1219.26   304.85       443.         0.     0.000  1000.00   1.208s
 BI-210M  1219.45   304.90       443.         0.     0.000  1000.00   1.208s
 Ir-192   1233.62   308.44       443.         0.     0.000  1000.00   1.211s
 PA-233   1247.91   312.01       443.         0.     0.000  1000.00   1.214s
 Ir-192   1265.82   316.49       267.        14.     0.008   166.90   1.217s
 CR-51    1280.20   320.08       371.        16.     0.009   170.57   1.219s
 La-140   1314.91   328.76       329.       -18.    -0.010   152.55   1.226s
 Cf-249   1333.63   333.44       310.        -8.    -0.005   297.59   1.229s
 AC-228   1354.17   338.58        28.        64.     0.036    20.99   1.233s
 Cs-136   1362.15   340.57       302.         0.     0.000  1000.00   1.234s
 EU-152   1377.01   344.29       281.        15.     0.008   161.96   1.237s
 HF-181   1383.19   345.83       360.       -19.    -0.011   141.24   1.238s
 PB-214   1407.56   351.92        51.       192.     0.107    10.30   1.338s
 BA-133   1423.87   356.00       318.       -18.    -0.010   143.15   1.245s
 I-131    1457.81   364.48        32.         6.     0.003   190.41   1.252s
 BA-133   1535.24   383.84       116.       -14.    -0.008   112.03   1.266s
 Cf-249   1551.68   387.95       130.         0.     0.000  1000.00   1.269 
 SN-113   1566.64   391.69       126.        -2.    -0.001   796.87   1.271s
 SB-125   1711.39   427.88        40.        14.     0.008    90.79   1.297s
 AG-108M  1735.64   433.94        56.       -15.    -0.009   103.13   1.301s
 PM-146   1815.41   453.88        61.       -17.    -0.010    96.02   1.315s
 SB-125   1853.36   463.37        56.        12.     0.007    91.63   1.322s
 Ir-192   1872.14   468.06       117.       -17.    -0.010    92.00   1.325s
 BE-7     1910.28   477.60       139.       -17.    -0.009   102.70   1.332 
 HF-181   1927.89   482.00       155.       -17.    -0.009   108.13   1.335s
 La-140   1947.98   487.02       172.       -17.    -0.009   113.23   1.339s
 RU-103   1988.12   497.05        43.       -14.    -0.008    97.40   1.346s
 RH-106   2047.36   511.86        42.        59.     0.033    20.27   2.606s
 Nd-147   2123.91   531.00        30.        -1.    -0.001   847.61   1.369 
 Ba-140   2148.95   537.26         9.        16.     0.009    44.34   1.373s
 CS-134   2252.86   563.24        52.       -13.    -0.007   116.58   1.391s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:02:04 AMPage  7
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192161.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CS-134   2277.20   569.32        40.       -10.    -0.005   100.14   1.395s
 PA-234   2277.80   569.47        50.         0.     0.000  1000.00   1.395s
 BI-207   2278.73   569.70        66.       -12.    -0.007    95.83   1.396s
 TL-208   2332.37   583.11        15.        96.     0.053    13.19   1.724s
 SB-125   2401.92   600.50       263.       -12.    -0.007    16.13   1.416s
 SB-124   2410.85   602.73       251.       -10.    -0.006   227.66   1.418s
 BI-214   2437.27   609.34        18.       143.     0.079    10.47   1.969s
 RU-103   2441.12   610.30       263.       -12.    -0.007   191.42   1.423s
 AG-108M  2457.05   614.28       251.       -10.    -0.005   228.91   1.426s
 RH-106   2487.60   621.92        13.         9.     0.005    91.96   1.431s
 SB-125   2543.49   635.89        38.        -6.    -0.004   140.58   1.440s
 I-131    2547.83   636.97        58.       -15.    -0.008    75.61   1.441s
 AG-110M  2630.98   657.76        16.         4.     0.002   145.55   1.455s
 CS-137   2646.58   661.66        60.         1.     0.001   942.49   1.457s
 PM-144   2786.11   696.54         9.        16.     0.009    48.47   1.480s
 NB-94    2810.46   702.63        33.        -8.    -0.004   143.50   1.484s
 SB-124   2891.09   722.79        32.         9.     0.005   100.16   1.497s
 AG-108M  2891.70   722.94        41.        10.     0.006    91.82   1.498s
 EU-154   2893.39   723.36        50.        10.     0.006   101.12   1.498s
 ZR-95    2896.74   724.20        61.         4.     0.002   258.46   1.498s
 PM-146   2942.83   735.72        19.         7.     0.004   130.32   1.506s
 PM-146   2988.59   747.16        14.         6.     0.003   138.44   1.513s
 ZR-95    3026.87   756.73        29.        -3.    -0.001   419.88   1.519s
 AG-110M  3055.73   763.94        56.       -16.    -0.009    70.86   1.524s
 NB-95    3063.11   765.79        71.        -8.    -0.004   161.29   1.525s
 PA-234M  3065.60   766.41        36.         8.     0.004   119.11   1.526s
 EU-152   3115.64   778.92        47.       -17.    -0.009    89.32   1.534s
 BI-212   3141.64   785.42        19.         7.     0.004   130.32   1.538s
 CS-134   3183.44   795.87        45.         4.     0.002   234.99   1.544s
 TL-210   3198.36   799.60        49.         0.     0.000  1000.00   1.547s
 CS-134   3207.77   801.95        41.         8.     0.005   112.98   1.548s
 CO-58    3243.06   810.78        30.         9.     0.005    88.36   1.554s
 La-140   3263.04   815.77        39.         9.     0.005    99.53   1.557s
 Cs-136   3273.97   818.50        58.        -7.    -0.004   157.06   1.559s
 MN-54    3339.36   834.85        19.        11.     0.006    91.16   1.569s
 Co-56    3387.05   846.77         5.         5.     0.003    96.15   1.577s
 TL-208   3442.64   860.67         0.        41.     0.023    15.62   1.417s
 NB-94    3484.36   871.10         6.        25.     0.014    24.55   1.592s
 EU-154   3492.89   873.23        50.       -11.    -0.006    94.71   1.593s
 PA-234   3522.10   880.53        43.        -2.    -0.001   222.08   1.598s
 Sc-46    3557.10   889.28        14.         1.     0.001   800.00   1.603s
 Y-88     3592.14   898.04        23.       -10.    -0.006   103.93   1.608s
 AC-228   3645.36   911.34         6.        63.     0.035    15.06   1.661 
 AG-110M  3749.96   937.49        50.       -18.    -0.010    89.77   1.633s
 PA-234   3784.07   946.02         5.        13.     0.007    46.90   1.638s
 EU-152   3856.43   964.11        68.         3.     0.002   392.99   1.649s
 AC-228   3875.88   968.97        28.        10.     0.006    81.65   1.652 
 EU-154   3985.31   996.33        32.        10.     0.006    85.09   1.668s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:02:04 AMPage  8
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192161.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PA-234M  4003.99  1001.00        44.         4.     0.002   220.28   1.671 
 EU-154   4019.10  1004.77        38.         8.     0.005   111.35   1.673s
 Co-56    4151.36  1037.84        35.       -14.    -0.008    96.67   1.693s
 Cs-136   4192.29  1048.07        13.         8.     0.005    69.50   1.698s
 RH-106   4201.45  1050.36        21.         4.     0.002   186.57   1.700s
 BI-207   4254.65  1063.66        16.         5.     0.003   166.08   1.708s
 Ga-68    4309.61  1077.40        15.         3.     0.002   289.64   1.716s
 FE-59    4397.02  1099.25        11.         8.     0.004    95.11   1.728s
 EU-152   4448.32  1112.07        63.        -5.    -0.003   236.43   1.736s
 ZN-65    4462.20  1115.55        58.         0.     0.000  1000.00   1.738s
 BI-214   4481.17  1120.29        34.        10.     0.006    87.25   1.740 
 Sc-46    4482.22  1120.55        45.        10.     0.006    95.40   1.740s
 Ta-182   4485.22  1121.30        38.         9.     0.005   108.02   1.741s
 CO-60    4692.97  1173.24        23.        -9.    -0.005   103.62   1.770s
 Ta-182   4756.23  1189.05        20.         6.     0.003   168.87   1.779s
 Ta-182   4885.67  1221.41        27.        -7.    -0.004   180.28   1.797s
 Co-56    4953.16  1238.28        38.        12.     0.007   116.24   1.806s
 NA-22    5098.16  1274.53        11.         1.     0.001   357.07   1.826s
 EU-154   5098.20  1274.54        12.         0.     0.000  1000.00   1.826s
 FE-59    5166.43  1291.60        16.        -1.    -0.001   914.69   1.835s
 TL-210   5252.05  1313.00        21.        -6.    -0.004   170.46   1.847s
 CO-60    5330.06  1332.50         8.         2.     0.001   294.25   1.857s
 AG-110M  5537.25  1384.30        21.       -11.    -0.006    97.28   1.884s
 EU-152   5632.07  1408.00         5.         5.     0.003   121.64   1.896s
 K-40     5842.79  1460.68         4.       248.     0.138     6.47   1.579 
 La-140   6384.93  1596.21         0.         6.     0.003    40.82   1.990s
 SB-124   6764.03  1690.98        11.        -7.    -0.004   113.82   2.034s
 BI-214   7058.07  1764.49        12.         5.     0.003   107.58   2.067s
 Co-56    7085.51  1771.35        18.         7.     0.004    90.30   2.070s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -5.5794E+00                                      5.31E+01             
                           477.60-5.579E+00 ?(  1.924E+01 1.03E+02 1.05E+01 G  
 
NA-22    C   1.0681E-01                                      9.50E+02             
                          1274.53 1.068E-01 ?(  1.436E+00 3.57E+02 9.99E+01 G  
 
K-40     N   2.0914E+02                                      4.66E+11             
                          1460.83 2.091E+02  (P 1.050E+01 6.47E+00 1.07E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:02:04 AMPage  9
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192161.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Sc-46    F   4.0501E-01                                      8.38E+01             
                           889.28 5.887E-02 &(  1.186E+00 8.00E+02 1.00E+02 G  
                          1120.55 7.511E-01 ?(  2.428E+00 9.54E+01 1.00E+02 G  
 
CR-51    F   4.1432E+00                                      2.77E+01             
                           320.08 4.143E+00  (P 2.373E+01 1.71E+02 9.94E+00 G  
 
MN-54    C   5.9753E-01                                      3.12E+02             
                           834.85 5.975E-01 ?(P 1.281E+00 9.12E+01 1.00E+02 G  
 
FE-59    F   9.9422E-01                                      4.45E+01             
                          1099.25 9.942E-01 ?(P 2.225E+00 9.51E+01 5.65E+01 G  
                          1291.60-1.875E-01 -   4.002E+00 9.15E+02 4.32E+01 G  
 
Co-56    C   7.6356E-01                                      7.73E+01             
                           846.77 3.037E-01 &(P 7.287E-01 9.62E+01 9.99E+01 G  
                          1238.28 1.459E+00 ?(P 3.700E+00 1.16E+02 6.61E+01 G  
                          1037.84-6.650E+00 +   1.438E+01 9.67E+01 1.41E+01 G  
                          1771.35 4.960E+00 ?   1.531E+01 9.03E+01 1.55E+01  A 
 
CO-57    C   3.5927E-01                                      2.72E+02             
                           122.06 3.593E-01 &(  9.838E-01 8.22E+01 8.56E+01 G  
                           136.47 0.000E+00 -   1.474E+01 1.00E+03 1.07E+01 G  
 
CO-58    C   5.1229E-01                                      7.09E+01             
                           810.78 5.123E-01 ?(  1.534E+00 8.84E+01 9.95E+01 G  
 
CO-60    F   1.6816E-01                                      1.93E+03             
                          1332.50 1.682E-01 ?(P 1.321E+00 2.94E+02 1.00E+02 G  
                          1173.24-6.641E-01 + P 1.866E+00 1.04E+02 9.99E+01 G  
 
NB-94    I   5.3830E-01                                      7.41E+06             
                           702.63-3.798E-01 ?(P 1.448E+00 1.44E+02 9.79E+01 G  
                           871.10 1.438E+00 &(  8.271E-01 2.45E+01 9.99E+01 G  
 
ZR-95    I   7.9958E-02                                      6.40E+01             
                           756.73-2.497E-01 ?(P 2.609E+00 4.20E+02 5.45E+01 G  
                           724.20 4.866E-01 ?(  4.377E+00 2.58E+02 4.42E+01 G  
 
NB-95    I  -3.9550E-01                                      6.40E+01             
                           765.79-3.955E-01 ?(  2.189E+00 1.61E+02 9.98E+01 G  
 
RU-103   I  -5.7265E-01                                      3.93E+01             
                           497.05-5.726E-01 ?(  1.334E+00 9.74E+01 9.09E+01 G  
                           610.30-9.058E+00 +   5.851E+01 1.91E+02 5.75E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:02:04 AMPage 10
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192161.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RH-106   I   5.4270E+00                                      3.74E+02             
                           621.92 3.788E+00 ?(  8.577E+00 9.20E+01 9.93E+00 G  
                          1050.36 1.586E+01 ?(  1.054E+02 1.87E+02 1.56E+00 G  
                           511.86 1.097E+01 ?   6.121E+00 2.03E+01 2.00E+01 GA 
 
AG-108M  C   9.0374E-03                                      1.53E+05             
                           433.94-5.512E-01 ?(  1.355E+00 1.03E+02 9.05E+01 G  
                           722.94 5.671E-01 ?(  1.762E+00 9.18E+01 9.08E+01 G  
                           614.28-4.752E-01 +   3.680E+00 2.29E+02 8.98E+01 G  
 
AG-110M  F   1.1176E-01                                      2.50E+02             
                           884.68-2.513E-03 %(P 2.721E+00 3.02E+04 7.27E+01 G  
                           657.76 1.995E-01 ?(  1.032E+00 1.46E+02 9.46E+01 G  
                           937.49-3.215E+00 +   6.388E+00 8.98E+01 3.44E+01 G  
                          1384.30-4.012E+00 +   8.579E+00 9.73E+01 2.43E+01 G  
                           763.94-3.696E+00 +   8.702E+00 7.09E+01 2.23E+01 G  
 
SN-113   F  -9.3591E-02                                      1.15E+02             
                           391.69-9.359E-02 ?(  2.575E+00 7.97E+02 6.40E+01 G  
 
SB-124   F  -2.0567E-03                                      6.02E+01             
                           602.73-4.302E-01 ?(  3.313E+00 2.28E+02 9.83E+01 G  
                          1690.98-1.572E+00 +   3.943E+00 1.14E+02 4.78E+01 G  
                           722.79 3.890E+00 ?(  1.330E+01 1.00E+02 1.08E+01 G  
 
SB-125   I   2.1852E+00                                      1.01E+03             
                           427.88 1.549E+00 ?(  3.496E+00 9.08E+01 2.96E+01 G  
                           600.50-2.943E+00 + P 1.860E+01 1.61E+01 1.79E+01 G  
                           635.89-2.555E+00 +   1.243E+01 1.41E+02 1.13E+01 G  
                           463.37 3.984E+00 &(  1.231E+01 9.16E+01 1.05E+01 G  
 
I-131    I   2.9765E-01                                      8.02E+00             
                           364.48 2.063E-01 ?(P 1.007E+00 1.90E+02 8.17E+01 G  
                           284.30 1.512E+00 ?(  1.512E+01 3.95E+02 6.14E+00 G  
                           636.97-9.419E+00 &   2.375E+01 7.56E+01 7.17E+00 G  
 
Gd-153   F   3.1764E-01                                      2.42E+02             
                            97.50 3.176E-01 &(  6.980E+00 6.56E+02 3.00E+01 G  
                           103.20 0.000E+00 -   9.537E+00 1.00E+03 2.18E+01 G  
 
Ga-68    C   7.4075E+00                                      4.71E-02             
                          1077.40 7.407E+00 ?(  5.126E+01 2.90E+02 3.30E+00 G  
 
BA-133   F  -7.9829E-01                                      3.85E+03             
                           356.00-7.983E-01  (  3.835E+00 1.43E+02 6.20E+01 G  
                           302.85-4.321E-01 +   1.347E+01 9.22E+02 1.83E+01 G  
                           383.84-4.614E+00 +   1.744E+01 1.12E+02 8.94E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:02:04 AMPage 11
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192161.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                            80.99-2.907E-01 + P 5.874E+00 4.03E+02 3.41E+01 GA 
 
CS-134   I   7.1483E-01                                      7.54E+02             
                           795.87 2.586E-01 ?(P 2.127E+00 2.35E+02 8.55E+01 G  
                           604.71-3.333E-07 %   3.279E+00 2.88E+08 9.76E+01 G  
                           569.32-2.507E+00 +   8.541E+00 1.00E+02 1.54E+01 G  
                           801.95 5.206E+00 &(P 2.012E+01 1.13E+02 8.69E+00 G  
                           563.24-6.263E+00 +   1.750E+01 1.17E+02 8.35E+00 G  
 
CS-137   I   6.3116E-02                                      1.10E+04             
                           661.66 6.312E-02 &(P 2.090E+00 9.42E+02 8.52E+01 G  
 
CE-139   F   4.2256E-01                                      1.38E+02             
                           165.85 4.226E-01  (  1.451E+00 1.03E+02 7.99E+01 G  
 
Ba-140   I   2.5917E+00                                      1.28E+01             
                           537.26 2.592E+00 ?(  2.607E+00 4.43E+01 2.44E+01 G  
                           162.66-6.598E+00 -   2.140E+01 9.73E+01 6.22E+00 G  
                           304.85 0.000E+00 -   5.763E+01 1.00E+03 4.29E+00 G  
 
La-140   I   9.2468E-01                                      1.28E+01             
                          1596.21 6.124E-01 ?(  7.522E-01 4.08E+01 9.54E+01 G  
                           487.02-1.317E+00 -   5.012E+00 1.13E+02 4.55E+01 G  
                           328.76-2.319E+00 - P 1.118E+01 1.53E+02 2.03E+01 G  
                           815.77 2.205E+00 ?(  7.467E+00 9.95E+01 2.33E+01 G  
 
CE-141   I   4.4130E-01                                      3.25E+01             
                           145.44 4.413E-01 &(  3.252E+00 2.20E+02 4.82E+01 G  
 
PM-144   C   7.5890E-01                                      3.63E+02             
                           696.54 7.589E-01 ?(  8.209E-01 4.85E+01 9.90E+01 G  
                           618.06-4.228E-02 % P 3.295E+00 2.28E+03 9.91E+01 G  
 
EU-152   F   5.6767E-01                                      4.94E+03             
                           121.78-6.796E-01 ?(  3.563E+00 1.56E+02 2.86E+01 G  
                           344.29 1.512E+00 ?(  8.242E+00 1.62E+02 2.65E+01 G  
                          1112.07-2.521E+00 +   2.069E+01 2.36E+02 1.36E+01 G  
                           778.92-6.861E+00 +   1.406E+01 8.93E+01 1.29E+01 G  
                           964.11 1.295E+00 ?(  1.775E+01 3.93E+02 1.46E+01 G  
                           244.69 1.641E-01 & P 3.002E+01 5.42E+03 7.58E+00 G  
                          1408.00 1.939E+00 ?   5.597E+00 1.22E+02 2.10E+01 GA 
 
EU-154   I   1.8341E+00                                      3.14E+03             
                           123.10-1.464E-01  (  2.195E+00 4.39E+02 4.08E+01 G  
                          1274.54 0.000E+00 +   4.289E+00 1.00E+03 3.52E+01 G  
                           723.36 2.549E+00 ?(  8.748E+00 1.01E+02 2.02E+01 G  
                           873.23-5.233E+00 +   1.677E+01 9.47E+01 1.23E+01 G  
                          1004.77 2.982E+00 ?(  1.137E+01 1.11E+02 1.80E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:02:04 AMPage 12
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192161.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           996.33 6.142E+00 &(  1.765E+01 8.51E+01 1.06E+01 G  
 
EU-155   I   6.9080E-01                                      1.81E+03             
                           105.31-2.279E-02 &(P 9.788E+00 6.02E+03 2.12E+01 G  
                            86.54 1.184E+00  (  7.063E+00 1.79E+02 3.07E+01 G  
 
HF-181   F  -7.3633E-01                                      4.24E+01             
                           482.00-7.363E-01 ?(  2.675E+00 1.08E+02 8.05E+01 G  
                           133.02 0.000E+00 &   3.597E+00 1.00E+03 4.33E+01 G  
                           345.83-3.463E+00 +   1.639E+01 1.41E+02 1.51E+01 G  
                           136.30 0.000E+00 +   2.689E+01 1.00E+03 5.85E+00 G  
 
Ta-182   F   2.0864E+00                                      1.14E+02             
                          1121.30 1.759E+00 ?(  6.494E+00 1.08E+02 3.49E+01 G  
                          1221.41-1.905E+00 +   7.653E+00 1.80E+02 2.70E+01 G  
                          1189.05 2.793E+00 &(  1.096E+01 1.69E+02 1.62E+01 G  
 
Hg-203   F  -5.0644E-01                                      4.66E+01             
                           279.20-5.064E-01 ?(  1.509E+00 8.91E+01 8.15E+01 G  
 
TL-208   N   4.7105E+00                                      6.98E+02             
                           583.02 4.710E+00  (P 1.012E+00 1.32E+01 8.45E+01 G  
                           277.28 1.010E+01 +   9.383E+00 3.84E+01 6.31E+00 G  
                           860.56 1.890E+01 +   3.397E+00 1.56E+01 1.24E+01 G  
 
PM-146   C  -2.3888E-01                                      2.02E+03             
                           453.88-8.879E-01 ?(  2.024E+00 9.60E+01 6.50E+01 G  
                           747.16 8.973E-01 &   3.013E+00 1.38E+02 3.40E+01 G  
                           735.72 1.636E+00 ?(  5.096E+00 1.30E+02 2.25E+01 G  
 
Y-88     F  -1.4762E-02                                      1.07E+02             
                          1836.06-1.476E-02 %(P 8.180E-01 4.08E+03 9.92E+01 G  
                           898.04-6.546E-01 +   1.598E+00 1.04E+02 9.37E+01 G  
 
Cd-113m     -2.1885E+03                                      5.33E+03             
                           263.70-2.189E+03 ?(  1.914E+04 2.55E+02 6.00E-03   K
 
Cd-109   F  -1.0155E+01                                      4.53E+02             
                            88.04-1.016E+01 ?(  6.067E+01 1.79E+02 3.79E+00 G  
 
Cf-251   T   8.1860E-01                                      3.28E+05             
                           176.60 8.186E-01 ?(  5.024E+00 2.36E+02 1.70E+01 G  
                           227.00-1.855E+00 +   1.662E+01 3.60E+02 6.30E+00 GA 
 
Sn-126       4.5454E+00                                      3.65E+07             
                            87.57 6.370E-01 -   5.887E+00 2.77E+02 3.75E+01 GA 
                            64.28 4.545E+00 &(  1.258E+01 1.09E+02 9.70E+00 G  
                            86.94 4.012E+00     2.422E+01 1.81E+02 9.04E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:02:04 AMPage 13
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192161.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-210   N   1.4541E+01                                      8.14E+03             
                            46.54 1.454E+01 *(P 5.453E+01 1.12E+02 4.25E+00 G  
 
PB-212   N   1.0380E+01                                      6.98E+02             
                           238.63 1.038E+01  (P 2.228E+00 9.11E+00 4.33E+01 G  
                           300.03 1.640E+01 +   1.981E+01 3.92E+01 3.28E+00 GA 
 
PB-214   N   1.3551E+01                                      5.84E+05             
                           351.93 1.404E+01 @(P 2.630E+00 1.03E+01 3.76E+01 G  
                           295.09 1.259E+01  (P 4.091E+00 1.35E+01 1.93E+01 G  
                           242.00 2.145E+01 +   8.879E+00 1.62E+01 7.43E+00 GA 
 
BI-207   C   4.9312E-01                                      1.18E+04             
                          1063.66 4.931E-01 ?(P 1.945E+00 1.66E+02 7.45E+01 G  
                           569.70-5.193E-01 +   1.679E+00 9.58E+01 9.77E+01 G  
 
BI-212   N   4.3892E-01                                      6.98E+02             
                           727.17 4.389E-01 %(  2.639E+01 1.71E+03 7.55E+00 G  
                           785.42 3.038E+01 ?   9.462E+01 1.30E+02 1.28E+00 GA 
 
U-235    N  -7.4001E-01                                      2.57E+11             
                           143.79-7.400E-01 *(P 1.480E+01 3.91E+02 1.10E+01 G  
                           205.33-2.076E+00 + P 1.854E+01 3.71E+02 5.01E+00 G  
                           163.38-8.965E+00 + P 2.743E+01 7.64E+01 5.08E+00 G  
                           185.72 2.147E+00 * P 1.645E+00 3.05E+01 5.40E+01 GA 
 
BI-214   N   1.3293E+01                                      5.84E+05             
                           609.31 1.329E+01  (P 2.106E+00 1.05E+01 4.61E+01 G  
                          1120.29 4.816E+00 - P 1.420E+01 8.73E+01 1.51E+01 G  
                          1764.49 3.465E+00 - P 1.302E+01 1.08E+02 1.54E+01 G  
 
BI-210M  T  -1.4682E-02                                      1.10E+09             
                           265.83-1.468E-02 %(  2.246E+00 4.40E+03 5.00E+01 G  
                           304.90 0.000E+00 +   8.831E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   1.3371E+01                                      2.10E+03             
                           911.07 1.298E+01  (  2.991E+00 1.51E+01 2.90E+01 G  
                           968.97 3.606E+00 -   9.923E+00 8.17E+01 1.75E+01 G  
                           338.32 1.431E+01 *(  6.119E+00 2.10E+01 1.20E+01 G  
                            93.35-6.794E+00 -   3.887E+01 1.72E+02 5.56E+00 XA 
 
TH-227   N   2.5147E+00                                      7.95E+03             
                           256.24 1.775E+00  (P 1.326E+01 2.97E+02 7.00E+00 G  
                           235.97 2.936E+00 ?(  1.768E+01 1.80E+02 1.23E+01 G  
                            50.14-5.537E+00 +   2.601E+01 1.40E+02 8.00E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:02:04 AMPage 14
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192161.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-229   N   3.7206E+00                                      2.68E+06             
                           193.51-2.348E+00 ?(  2.201E+01 3.61E+02 4.40E+00 G  
                           210.85 1.265E+01 ?(  3.146E+01 1.01E+02 2.99E+00 G  
 
TH-234   N   7.1689E+00                                      1.63E+12             
                            92.59 7.169E+00  (P 1.763E+01 7.46E+01 5.58E+00 G  
                            63.29 5.652E-01 % P 4.382E+01 2.29E+03 3.81E+00 G  
 
PA-231   N  -1.6661E+01                                      1.20E+07             
                           302.65-1.666E+01 ?(  9.364E+01 1.68E+02 2.88E+00 G  
                           300.07-1.934E+01 +   1.127E+02 1.74E+02 2.46E+00 G  
 
PA-234   N   2.9892E+00                                      1.63E+12             
                           131.29 7.347E-01  (  8.538E+00 3.46E+02 1.80E+01 G  
                           946.02 6.018E+00 ?(  6.078E+00 4.69E+01 1.34E+01 G  
                           569.47 0.000E+00 -   1.765E+01 1.00E+03 8.20E+00 G  
                           883.24 7.267E-08 &   2.057E+01 7.90E+09 9.60E+00 G  
                           880.53-2.333E+00 + P 3.250E+01 2.22E+02 6.00E+00 GA 
 
PA-234M  N   5.9493E+01                                      1.63E+12             
                          1001.00 3.384E+01 ?(P 2.604E+02 2.20E+02 8.37E-01 G  
                           766.41 1.325E+02 ?(  5.430E+02 1.19E+02 2.94E-01 G  
 
AM-241   T   7.4360E-01                                      1.58E+05             
                            59.54 7.436E-01 ?(P 4.909E+00 1.96E+02 3.59E+01 G  
 
Np-237   F   2.7745E+00                                      2.14E+06             
                            86.49 2.775E+00  (  1.636E+01 1.77E+02 1.31E+01 G  
 
Ir-192   F   4.0729E-01                                      7.40E+01             
                           316.49 4.073E-01  (  2.290E+00 1.67E+02 8.70E+01 G  
                           468.06-1.152E+00 +   3.552E+00 9.20E+01 5.18E+01 G  
                           308.44 0.000E+00 -   7.859E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F   9.8495E-02                                      1.30E+01             
                           818.50-3.879E-01 ?(  2.098E+00 1.57E+02 1.00E+02 G  
                          1048.07 7.065E-01 ?(  1.632E+00 6.95E+01 8.00E+01 G  
                           340.57 0.000E+00 -   4.779E+00 1.00E+03 4.69E+01 G  
 
Np-239   T   1.5059E+00                                      2.36E+00             
                           103.70 0.000E+00 -   8.660E+00 1.00E+03 2.40E+01 X  
                           106.13 1.506E+00  (  8.407E+00 1.67E+02 2.27E+01 G  
                            99.50 0.000E+00 -   1.395E+01 1.00E+03 1.50E+01 X  
 
Nd-147      -3.9314E-01                                      1.11E+01             
                           531.00-3.931E-01 ?(  8.367E+00 8.48E+02 1.30E+01 G  
                            91.10-1.344E+00 +   7.922E+00 1.77E+02 2.83E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:02:04 AMPage 15
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192161.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Kr-85    I   8.6796E+00                                      3.92E+03             
                           513.98 8.680E+00 %(  4.320E+02 1.43E+03 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54       302.        22.     0.012   112.18   1.454E+01  P
 TH-227      50.14       311.       -18.    -0.010   140.00  -5.537E+00   
 AM-241      59.54       362.        14.     0.008   196.38   7.436E-01  P
 Sn-126      64.28       203.        25.     0.014   108.62   4.545E+00   
 BA-133      80.99       838.        -7.    -0.004   403.36  -2.907E-01  P
 Np-237      86.49      1036.        26.     0.014   176.83   2.775E+00   
 EU-155      86.54      1062.        26.     0.014   179.00   1.184E+00   
 Sn-126      86.94      1088.        26.     0.014   181.08   4.012E+00   
 Sn-126      87.57      1114.        17.     0.010   276.68   6.370E-01   
 Cd-109      88.04      1216.       -28.    -0.015   179.33  -1.016E+01   
 Nd-147      91.10      1188.       -28.    -0.015   176.91  -1.344E+00   
 Np-239     106.13       917.        26.     0.014   167.39   1.506E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:02:04 AMPage 16
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192161.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152     121.78       247.       -14.    -0.008   155.67  -6.796E-01   
 CO-57      122.06       166.        23.     0.013    82.21   3.593E-01   
 EU-154     123.10       188.        -4.    -0.002   438.98  -1.464E-01   
 PA-234     131.29       553.        10.     0.005   345.64   7.347E-01   
 U-235      143.79       569.        -6.    -0.003   391.02  -7.400E-01  P
 CE-141     145.44       523.        15.     0.008   219.61   4.413E-01   
 Ba-140     162.66       320.       -27.    -0.015    97.28  -6.598E+00   
 U-235      163.38       349.       -29.    -0.016    76.39  -8.965E+00  P
 CE-139     165.85       246.        22.     0.012   102.72   4.226E-01   
 Cf-251     176.60       117.         9.     0.005   236.28   8.186E-01   
 U-235      185.72       118.        69.     0.039    30.49   2.147E+00  P
 TH-229     193.51       132.        -6.    -0.003   360.56  -2.348E+00   
 U-235      205.33       110.        -6.    -0.003   370.55  -2.076E+00  P
 TH-229     210.85       108.        21.     0.011   101.37   1.265E+01   
 Cf-251     227.00       120.        -6.    -0.003   359.78  -1.855E+00   
 TH-227     235.97       514.        18.     0.010   179.77   2.936E+00   
 TH-227     256.24        76.         6.     0.003   297.23   1.775E+00  P
 Cd-113m    263.70       114.        -6.    -0.003   254.95  -2.189E+03   
 Hg-203     279.20       120.       -18.    -0.010    89.06  -5.064E-01   
 I-131      284.30        64.         4.     0.002   394.76   1.512E+00   
 TL-210     296.00       595.       -20.    -0.011   177.42  -5.945E-01   
 PA-231     300.07       575.       -20.    -0.011   174.10  -1.934E+01   
 PA-233     300.18       555.       -20.    -0.011   171.12  -7.679E+00   
 PA-231     302.65       536.       -20.    -0.011   167.89  -1.666E+01   
 BA-133     302.85       446.        -3.    -0.002   922.07  -4.321E-01   
 Ir-192     316.49       267.        14.     0.008   166.90   4.073E-01   
 CR-51      320.08       371.        16.     0.009   170.57   4.143E+00  P
 Cf-249     333.44       310.        -8.    -0.005   297.59  -1.431E+00   
 EU-152     344.29       281.        15.     0.008   161.96   1.512E+00   
 HF-181     345.83       360.       -19.    -0.011   141.24  -3.463E+00   
 BA-133     356.00       318.       -18.    -0.010   143.15  -7.983E-01   
 I-131      364.48        32.         6.     0.003   190.41   2.063E-01  P
 BA-133     383.84       116.       -14.    -0.008   112.03  -4.614E+00   
 SN-113     391.69       126.        -2.    -0.001   796.87  -9.359E-02   
 AG-108M    433.94        56.       -15.    -0.009   103.13  -5.512E-01   
 PM-146     453.88        61.       -17.    -0.010    96.02  -8.879E-01   
 Ir-192     468.06       117.       -17.    -0.010    92.00  -1.152E+00   
 BE-7       477.60       139.       -17.    -0.009   102.70  -5.579E+00   
 HF-181     482.00       155.       -17.    -0.009   108.13  -7.363E-01   
 RU-103     497.05        43.       -14.    -0.008    97.40  -5.726E-01   
 RH-106     511.86        42.        59.     0.033    20.27   1.097E+01   
 Nd-147     531.00        30.        -1.    -0.001   847.61  -3.931E-01   
 Ba-140     537.26         9.        16.     0.009    44.34   2.592E+00   
 CS-134     563.24        52.       -13.    -0.007   116.58  -6.263E+00   
 CS-134     569.32        40.       -10.    -0.005   100.14  -2.507E+00   
 BI-207     569.70        66.       -12.    -0.007    95.83  -5.193E-01   
 SB-124     602.73       251.       -10.    -0.006   227.66  -4.302E-01   
 RU-103     610.30       263.       -12.    -0.007   191.42  -9.058E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:02:04 AMPage 17
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192161.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 AG-108M    614.28       251.       -10.    -0.005   228.91  -4.752E-01   
 RH-106     621.92        13.         9.     0.005    91.96   3.788E+00   
 I-131      636.97        58.       -15.    -0.008    75.61  -9.419E+00   
 AG-110M    657.76        16.         4.     0.002   145.55   1.995E-01   
 CS-137     661.66        60.         1.     0.001   942.49   6.312E-02  P
 PM-144     696.54         9.        16.     0.009    48.47   7.589E-01   
 NB-94      702.63        33.        -8.    -0.004   143.50  -3.798E-01  P
 SB-124     722.79        32.         9.     0.005   100.16   3.890E+00   
 AG-108M    722.94        41.        10.     0.006    91.82   5.671E-01   
 EU-154     723.36        50.        10.     0.006   101.12   2.549E+00   
 ZR-95      724.20        61.         4.     0.002   258.46   4.866E-01   
 PM-146     735.72        19.         7.     0.004   130.32   1.636E+00   
 PM-146     747.16        14.         6.     0.003   138.44   8.973E-01   
 ZR-95      756.73        29.        -3.    -0.001   419.88  -2.497E-01  P
 AG-110M    763.94        56.       -16.    -0.009    70.86  -3.696E+00   
 NB-95      765.79        71.        -8.    -0.004   161.29  -3.955E-01   
 PA-234M    766.41        36.         8.     0.004   119.11   1.325E+02   
 EU-152     778.92        47.       -17.    -0.009    89.32  -6.861E+00   
 BI-212     785.42        19.         7.     0.004   130.32   3.038E+01   
 CS-134     795.87        45.         4.     0.002   234.99   2.586E-01  P
 CS-134     801.95        41.         8.     0.005   112.98   5.206E+00  P
 CO-58      810.78        30.         9.     0.005    88.36   5.123E-01   
 Cs-136     818.50        58.        -7.    -0.004   157.06  -3.879E-01   
 MN-54      834.85        19.        11.     0.006    91.16   5.975E-01  P
 NB-94      871.10         6.        25.     0.014    24.55   1.438E+00   
 EU-154     873.23        50.       -11.    -0.006    94.71  -5.233E+00   
 PA-234     880.53        43.        -2.    -0.001   222.08  -2.333E+00  P
 Sc-46      889.28        14.         1.     0.001   800.00   5.887E-02   
 Y-88       898.04        23.       -10.    -0.006   103.93  -6.546E-01   
 AG-110M    937.49        50.       -18.    -0.010    89.77  -3.215E+00   
 PA-234     946.02         5.        13.     0.007    46.90   6.018E+00   
 EU-152     964.11        68.         3.     0.002   392.99   1.295E+00   
 EU-154     996.33        32.        10.     0.006    85.09   6.142E+00   
 PA-234M   1001.00        44.         4.     0.002   220.28   3.384E+01  P
 EU-154    1004.77        38.         8.     0.005   111.35   2.982E+00   
 Cs-136    1048.07        13.         8.     0.005    69.50   7.065E-01   
 RH-106    1050.36        21.         4.     0.002   186.57   1.586E+01   
 BI-207    1063.66        16.         5.     0.003   166.08   4.931E-01  P
 Ga-68     1077.40        15.         3.     0.002   289.64   7.407E+00   
 FE-59     1099.25        11.         8.     0.004    95.11   9.942E-01  P
 EU-152    1112.07        63.        -5.    -0.003   236.43  -2.521E+00   
 Sc-46     1120.55        45.        10.     0.006    95.40   7.511E-01   
 CO-60     1173.24        23.        -9.    -0.005   103.62  -6.641E-01  P
 NA-22     1274.53        11.         1.     0.001   357.07   1.068E-01   
 FE-59     1291.60        16.        -1.    -0.001   914.69  -1.875E-01   
 TL-210    1313.00        21.        -6.    -0.004   170.46  -2.477E+00   
 CO-60     1332.50         8.         2.     0.001   294.25   1.682E-01  P
 AG-110M   1384.30        21.       -11.    -0.006    97.28  -4.012E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:02:04 AMPage 18
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192161.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152    1408.00         5.         5.     0.003   121.64   1.939E+00   
 SB-124    1690.98        11.        -7.    -0.004   113.82  -1.572E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -5.5793E+00   -5.5794E+00    1.027E+02%                1.92E+01
 NA-22  #A    1.0681E-01    1.0681E-01    3.571E+02%                1.44E+00
 K-40         2.0914E+02    2.0914E+02    6.471E+00%                1.05E+01
 Sc-46  #A    4.0501E-01    4.0501E-01    9.540E+01%                1.19E+00
 CR-51  #A    4.1432E+00    4.1432E+00    1.706E+02%                2.37E+01
 MN-54  #A    5.9753E-01    5.9753E-01    9.116E+01%                1.28E+00
 FE-59  #A    9.9421E-01    9.9422E-01    9.511E+01%                2.22E+00
 Co-56  #     7.6356E-01    7.6356E-01    7.543E+01%                7.29E-01
 CO-57  #A    3.5927E-01    3.5927E-01    8.221E+01%                9.84E-01
 CO-58  #A    5.1229E-01    5.1229E-01    8.836E+01%                1.53E+00
 CO-60  #A    1.6816E-01    1.6816E-01    2.942E+02%                1.32E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                5.39E+00
 NB-94  #A    5.3830E-01    5.3830E-01    2.455E+01%                1.45E+00
 ZR-95  #A    7.9958E-02    7.9958E-02    2.465E+02%                2.61E+00
 NB-95  #A   -3.9550E-01   -3.9550E-01    1.613E+02%                2.19E+00
 RU-103 #A   -5.7264E-01   -5.7265E-01    9.740E+01%                1.33E+00
 RH-106 #A    5.4270E+00    5.4270E+00    9.196E+01%                8.58E+00
 AG-108M#A    9.0374E-03    9.0374E-03    6.904E+01%                1.35E+00
 AG-110M#A    1.1176E-01    1.1176E-01    1.456E+02%                2.72E+00
 SN-113 #A   -9.3591E-02   -9.3591E-02    7.969E+02%                2.57E+00
 SB-124 #A   -2.0567E-03   -2.0567E-03    1.002E+02%                3.31E+00
 SB-125  A    2.1852E+00    2.1852E+00    6.450E+01%                3.50E+00
 I-131  #A    2.9763E-01    2.9765E-01    1.904E+02%                1.01E+00
 Gd-153 #A    3.1764E-01    3.1764E-01    6.563E+02%                6.98E+00
 Ga-68  #A    7.3396E+00    7.4075E+00    2.896E+02%                5.13E+01
 Tc-99m #A    0.0000E+00    0.0000E+00    1.000E+03%                1.84E+00
 BA-133 #A   -7.9829E-01   -7.9829E-01    1.431E+02%                3.83E+00
 CS-134 #A    7.1483E-01    7.1483E-01    1.130E+02%                2.13E+00
 CS-137 #A    6.3116E-02    6.3116E-02    9.425E+02%                2.09E+00
 CE-139 #A    4.2256E-01    4.2256E-01    1.027E+02%                1.45E+00
 Ba-140 #A    2.5916E+00    2.5917E+00    4.434E+01%                2.61E+00
 La-140 #     9.2465E-01    9.2468E-01    4.082E+01%                7.52E-01
 CE-141 #A    4.4130E-01    4.4130E-01    2.196E+02%                3.25E+00
 CE-144 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.41E+01
 PM-144 #A    7.5890E-01    7.5890E-01    4.847E+01%                8.21E-01
 EU-152 #A    5.6767E-01    5.6767E-01    1.509E+02%                3.56E+00
 EU-154 #A    1.8341E+00    1.8341E+00    8.509E+01%                2.19E+00
 EU-155 #A    6.9080E-01    6.9080E-01    1.790E+02%                9.79E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:02:04 AMPage 19
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192161.An1             
                                                                                 
 HF-181 #A   -7.3632E-01   -7.3633E-01    1.081E+02%                2.67E+00
 Ta-182 #A    2.0864E+00    2.0864E+00    1.002E+02%                6.49E+00
 Hg-203 #A   -5.0644E-01   -5.0644E-01    8.906E+01%                1.51E+00
 TL-208       4.7105E+00    4.7105E+00    1.319E+01%                1.01E+00
 PM-146 #A   -2.3888E-01   -2.3888E-01    8.094E+01%                2.02E+00
 Y-88   #A   -1.4762E-02   -1.4762E-02    4.083E+03%                8.18E-01
 Cd-113m#A   -2.1885E+03   -2.1885E+03    2.550E+02%                1.91E+04
 Cd-109 #A   -1.0155E+01   -1.0155E+01    1.793E+02%                6.07E+01
 Cf-251 #A    8.1860E-01    8.1860E-01    2.363E+02%                5.02E+00
 Cf-249 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.51E+00
 Sn-126 #A    4.5454E+00    4.5454E+00    1.086E+02%                1.26E+01
 PB-210 #A    1.4541E+01    1.4541E+01    1.122E+02%                5.45E+01
 PB-212       1.0380E+01    1.0380E+01    9.114E+00%                2.23E+00
 PB-214       1.3551E+01    1.3551E+01    8.473E+00%                2.63E+00
 BI-207 #A    4.9312E-01    4.9312E-01    1.661E+02%                1.94E+00
 BI-212 #A    4.3892E-01    4.3892E-01    1.706E+03%                2.64E+01
 U-235  #A   -7.4001E-01   -7.4001E-01    3.910E+02%                1.48E+01
 BI-214 #     1.3293E+01    1.3293E+01    1.047E+01%                2.11E+00
 BI-210M#A   -1.4682E-02   -1.4682E-02    4.399E+03%                2.25E+00
 AC-228       1.3371E+01    1.3371E+01    1.292E+01%                2.99E+00
 TH-227 #A    2.5147E+00    2.5147E+00    1.737E+02%                1.33E+01
 TH-229 #A    3.7206E+00    3.7206E+00    1.014E+02%                2.20E+01
 TH-234  A    7.1689E+00    7.1689E+00    7.462E+01%                1.76E+01
 PA-231 #A   -1.6661E+01   -1.6661E+01    1.679E+02%                9.36E+01
 PA-233 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.99E+00
 PA-234 #A    2.9892E+00    2.9892E+00    4.690E+01%                8.54E+00
 PA-234M#A    5.9493E+01    5.9493E+01    1.191E+02%                2.60E+02
 AM-241 #A    7.4360E-01    7.4360E-01    1.964E+02%                4.91E+00
 Np-237 #A    2.7745E+00    2.7745E+00    1.768E+02%                1.64E+01
 Ir-192 #A    4.0729E-01    4.0729E-01    1.669E+02%                2.29E+00
 Cs-136 #A    9.8492E-02    9.8495E-02    6.950E+01%                2.10E+00
 Np-239 #A    1.5056E+00    1.5059E+00    1.674E+02%                8.41E+00
 Nd-147 #A   -3.9313E-01   -3.9314E-01    8.476E+02%                8.37E+00
 TL-210 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.92E+00
 Kr-85  #A    8.6796E+00    8.6796E+00    1.432E+03%                4.32E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.5 to  2000.0 keV)     2.644E+02  Bq/Sample     
 Total Decayed Activity (   37.5 to  2000.0 keV) 2.6444873E+02  Bq/Sample     
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:02:04 AMPage 20
 TestAmerica Inc                 Spectrum name: 8_Gamma_20192161.An1             
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Test America St. Louis                    Spectrum ID: 9_Gamma_20193755 
-----------------------------------------------------------------------------                      
   Sample Description: 452321_Gamma_160-36453-B-22-B 
             Detector: Detector # 9       
             Batch ID: 452321                 
    Work Order Number: Gamma   
           Lot Number: 160-36453-B-22-B
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2019 08:03       Live Time: 1800   sec
     Acquisition Time: 12/18/2019 08:03:22    Real Time: 1802   sec
        Analysis Time: 12/18/2019 08:33       Dead Time: 0.10   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 9_2019-12-07_1444.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7      -4.589E-01          674.5     3.096E+00    3.096E+00    1.077E+01
NA-22      1.022E-01          300.0     3.065E-01    3.065E-01    1.120E+00
K-40       2.159E+02            5.1     1.095E+01    1.555E+01    8.406E+00
Sc-46      4.624E-01           97.5     4.507E-01    4.513E-01    1.523E+00
CR-51      2.638E+00          132.2     3.488E+00    3.491E+00    1.175E+01
MN-54      6.458E-01           46.4     2.995E-01    3.014E-01    6.489E-01
FE-59      7.174E-01           90.1     6.467E-01    6.477E-01    1.459E+00
Co-56      1.263E+00           39.9     5.038E-01    5.080E-01    7.766E-01
CO-57      2.437E-01           92.6     2.257E-01    2.261E-01    7.548E-01
CO-58     -1.800E-01          204.9     3.689E-01    3.690E-01    1.284E+00
CO-60      3.769E-01           86.9     3.274E-01    3.280E-01    7.304E-01
ZN-65     -1.000E+00          139.1     1.391E+00    1.392E+00    4.721E+00
NB-94      1.733E-01          262.9     4.556E-01    4.557E-01    1.569E+00
ZR-95      6.238E-01          103.3     6.442E-01    6.451E-01    1.469E+00
NB-95      6.166E-01           76.8     4.735E-01    4.746E-01    1.578E+00
RU-103    -5.838E-01           89.4     5.219E-01    5.227E-01    1.230E+00
RH-106     7.673E+00           75.2     5.773E+00    5.787E+00    2.440E+01
AG-108M   -2.407E-01          149.3     3.593E-01    3.596E-01    8.686E-01
AG-110M    8.813E-01           67.0     5.907E-01    5.925E-01    2.207E+00
SN-113    -2.672E-01          213.0     5.692E-01    5.693E-01    1.939E+00
SB-124    -3.151E-02           88.3     2.783E-02    2.788E-02    2.642E+00
SB-125     8.757E-01           87.2     7.639E-01    7.652E-01    2.840E+00
I-131      1.005E-01           74.8     7.515E-02    7.533E-02    9.744E-01
Gd-153    -1.068E+00          164.9     1.761E+00    1.762E+00    5.863E+00
Ga-68      9.992E+00          123.8     1.237E+01    1.238E+01    2.829E+01
Tc-99m     3.364E-01          141.1     4.745E-01    4.749E-01    1.583E+00
BA-133    -3.156E-02         2711.1     8.555E-01    8.555E-01    2.903E+00
CS-134     1.796E+00           31.1     5.578E-01    5.655E-01    1.490E+00
CS-137     2.101E+00           16.0     3.364E-01    3.538E-01    5.311E-01
CE-139    -3.694E-01           76.2     2.814E-01    2.836E-01    1.211E+00
Ba-140    -1.408E+00          113.8     1.602E+00    1.604E+00    3.628E+00
La-140     2.001E-01          156.5     3.131E-01    3.133E-01    1.211E+00
CE-141     3.540E-01          263.8     9.337E-01    9.339E-01    3.125E+00
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CE-144    -2.641E+00          141.0     3.724E+00    3.727E+00    1.242E+01
PM-144    -5.168E-01          115.5     5.969E-01    5.975E-01    1.353E+00
EU-152     2.000E+00           34.6     6.915E-01    6.994E-01    2.223E+00
EU-154     1.212E+00           76.7     9.291E-01    9.313E-01    1.730E+00
EU-155     1.068E+00           85.2     9.096E-01    9.115E-01    3.034E+00
HF-181     3.333E-01          141.6     4.719E-01    4.723E-01    1.431E+00
Ta-182     1.280E+00           87.4     1.118E+00    1.120E+00    6.574E+00
Hg-203     1.716E-01          170.6     2.927E-01    2.929E-01    9.998E-01
TL-208     4.132E+00           10.5     4.333E-01    4.835E-01    6.565E-01
PM-146     1.584E-02         3340.3     5.291E-01    5.291E-01    1.306E+00
Y-88       4.099E-02         1067.4     4.376E-01    4.376E-01    1.006E+00
Cd-113m   -5.661E+03           87.4     4.950E+03    4.964E+03    1.652E+04
Cd-109    -8.696E+00          168.3     1.463E+01    1.464E+01    4.872E+01
Cf-251    -1.557E+00          106.8     1.662E+00    1.668E+00    4.249E+00
Cf-249     3.776E-01          156.9     5.924E-01    5.927E-01    1.836E+00
Sn-126    -4.052E+00          113.8     4.612E+00    4.617E+00    1.538E+01
PB-210     9.714E+00          105.4     1.024E+01    1.025E+01    3.429E+01
PB-212     1.078E+01            6.6     7.091E-01    9.945E-01    1.284E+00
PB-214     1.398E+01            6.2     8.648E-01    1.129E+00    1.571E+00
BI-207     2.877E-01          106.3     3.059E-01    3.062E-01    1.267E+00
BI-212    -4.399E+00          141.0     6.203E+00    6.208E+00    2.111E+01
U-235     -6.873E-01          215.4     1.480E+00    1.481E+00    1.312E+01
BI-214     1.077E+01           10.7     1.157E+00    1.285E+00    1.928E+00
BI-210M    2.373E-01          251.8     5.974E-01    5.976E-01    2.034E+00
AC-228     1.417E+01           10.3     1.454E+00    1.624E+00    1.856E+00
TH-227    -2.008E+00          220.1     4.419E+00    4.420E+00    1.100E+01
TH-229     3.914E+00          138.4     5.418E+00    5.427E+00    1.765E+01
TH-234     1.561E+01           27.3     4.269E+00    4.356E+00    1.110E+01
PA-231     9.268E-06    216764723.9     2.009E+01    2.009E+01    6.784E+01
PA-233     9.117E-01          155.6     1.418E+00    1.419E+00    4.755E+00
PA-234     1.938E-01           83.7     1.623E-01    1.626E-01    7.720E+00
PA-234M    4.780E+01           74.2     3.549E+01    3.557E+01    1.630E+02
AM-241    -1.225E+00          107.6     1.318E+00    1.320E+00    4.393E+00
Np-237    -3.364E-01         1193.4     4.015E+00    4.015E+00    1.345E+01
Ir-192     1.228E-01           86.8     1.066E-01    1.068E-01    1.456E+00
Cs-136    -7.001E-02           95.0     6.650E-02    6.662E-02    1.791E+00
Np-239     5.526E-01          159.6     8.821E-01    8.827E-01    2.983E+00
Nd-147     1.605E+00          134.8     2.164E+00    2.166E+00    5.310E+00
TL-210    -6.850E-01           76.4     5.231E-01    5.246E-01    1.742E+00
Kr-85      0.000E+00         1.#INF     1.873E+01    1.873E+01    3.596E+02
-----------------------------------------------------------------------------
Total      3.893E+02

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:33:39 AMPage  1
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193755.An1             
                                                                                 
 Sample description                                             
      452321_Gamma_160-36453-B-22-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20193755.An1

 Acquisition information
        Start time:                 12/18/2019 8:03:22 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.10 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N09363993                                                 
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:33:39 AMPage  2
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193755.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2019 8:03:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2019-12-07_1444.PBC
                                                 12/7/2019 2:44:35 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   27 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.0734

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.54       19. 105.39   1.00  2.577E-02    46.54   4.250    PBC<MDA PB210 
    63.27       52.  50.77   2.00  3.921E-02    63.29   3.810    PBC<MDA TH234 
    75.13      125.  17.30   1.03  4.587E-02
    77.11      273.   9.04   1.03  4.675E-02
    87.04       80.  30.82   0.51  5.024E-02    86.49  13.100  6.774E+00 Np237 
                                                86.54  30.700  2.890E+00 EU155 
                                                86.94   9.040  9.792E+00 Sn126 
                                                87.57  37.500  2.352E+00 Sn126 
    93.15      100.  24.18   0.66  5.167E-02    92.59   5.584  1.921E+01 TH234 
                                                93.35   5.561    PBC<MDA AC228 
   105.31       22.  85.15   1.05  5.318E-02   105.31  21.200    PBC<MDA EU155 
   106.13       12. 159.62   1.05  5.323E-02   106.13  22.700    PBC<MDA Np239 
   121.78       14. 124.76   1.07  5.305E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  1.765E-01 CO57  
   122.06       20.  92.62   1.07  5.303E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  2.437E-01 CO57  
   123.10       12. 163.53   1.07  5.296E-02   123.10  40.790    PBC<MDA EU154 
   140.51       27. 141.06   1.09  5.091E-02   140.51  89.300    PBC<MDA Tc99m 
   145.66       15. 263.78   1.09  5.012E-02   145.44  48.200    PBC<MDA CE141 
   162.12        7. 367.14   1.11  4.676E-02   162.66   6.220    PBC<MDA Ba140 
                                               163.38   5.080  1.582E+00 U235  
   185.75       59.  35.61   1.10  4.403E-02   185.72  54.000  1.375E+00 U235  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:33:39 AMPage  3
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193755.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   193.51        4. 403.46   1.14  4.287E-02   193.51   4.400    PBC<MDA TH229 
   196.12       20.  40.47   0.36  4.249E-02
   210.85       17. 138.41   1.15  4.052E-02   210.85   2.990    PBC<MDA TH229 
   238.52      284.   7.93   0.87  3.733E-02   238.63  43.300  9.770E+00 PB212 
   241.90       77.  19.11   1.18  3.697E-02   242.00   7.430  1.559E+01 PB214 
   244.69        7. 520.11   1.18  3.670E-02   244.69   7.580    PBC<MDA EU152 
   265.83        7. 251.78   1.20  3.470E-02   265.83  50.000    PBC<MDA BI210M
   277.28       17.  85.38   1.21  3.372E-02   277.28   6.310    PBC<MDA TL208 
   279.20        8. 170.57   1.22  3.356E-02   279.20  81.460    PBC<MDA Hg203 
   295.08      162.  10.42   0.71  3.232E-02   295.09  19.300  1.440E+01 PB214 
                                               296.00  79.000  3.525E+00 TL210 
   300.14       10. 313.50   1.24  3.195E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  7.422E+00 PA231 
                                               300.18   6.200  2.946E+00 PA233 
   308.44       18. 154.72   1.24  3.135E-02   308.44  31.750    PBC<MDA Ir192 
   312.98       18. 155.57   1.25  3.110E-02   312.01  36.000    PBC<MDA PA233 
   320.08       14. 132.23   1.25  3.056E-02   320.08   9.940    PBC<MDA CR51  
   328.76       16. 156.51   1.26  2.999E-02   328.76  20.300    PBC<MDA La140 
   333.44       16. 156.87   1.27  2.970E-02   333.44  15.510    PBC<MDA Cf249 
   338.06       92.  18.46   0.57  2.942E-02   338.32  12.010  1.377E+01 AC228 
   340.57       17. 141.53   1.27  2.927E-02   340.57  46.900    PBC<MDA Cs136 
   345.83       17. 141.59   1.28  2.896E-02   345.83  15.070    PBC<MDA HF181 
   351.72      270.   7.53   1.31  2.862E-02   351.93  37.600  1.393E+01 PB214 
   383.84       14. 115.95   1.31  2.691E-02   383.84   8.940    PBC<MDA BA133 
   463.37       15.  87.23   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   468.06        8. 171.37   1.38  2.335E-02   468.06  51.750    PBC<MDA Ir192 
   511.86       92.  16.05   2.67  2.188E-02   511.86  20.000  1.168E+01 RH106 
   531.00        8. 134.82   1.44  2.130E-02   531.00  13.000    PBC<MDA Nd147 
   563.24       16.  48.83   1.47  2.040E-02   563.24   8.350    PBC<MDA CS134 
   569.32       24.  32.27   1.47  2.024E-02   569.32  15.380  4.343E+00 CS134 
                                               569.47   8.200  8.147E+00 PA234 
                                               569.70  97.740  6.837E-01 BI207 
   569.70        5. 176.15   1.47  2.023E-02   569.32  15.380  9.221E-01 CS134 
                                               569.47   8.200  1.730E+00 PA234 
                                               569.70  97.740  1.452E-01 BI207 
   583.12      124.  10.49   1.63  1.989E-02   583.02  84.500  4.114E+00 TL208 
   609.23      172.  10.75   1.31  1.925E-02   609.31  46.090  1.075E+01 BI214 
                                               610.30   5.750  8.629E+01 RU103 
   621.92       15. 164.91   1.51  1.896E-02   621.92   9.930    PBC<MDA RH106 
   636.97       11.  74.78   1.53  1.862E-02   636.97   7.170    PBC<MDA I131  
   661.52       58.  16.01   1.72  1.810E-02   661.66  85.210  2.101E+00 CS137 
   702.63        5. 262.90   1.58  1.730E-02   702.63  97.900    PBC<MDA NB94  
   722.79       13.  88.32   1.60  1.693E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  4.816E-01 AG108M
                                               723.36  20.220  2.165E+00 EU154 
   756.73       10. 103.28   1.62  1.635E-02   756.73  54.460    PBC<MDA ZR95  
   765.79       18.  76.79   1.63  1.621E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  2.094E+02 PA234M
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:33:39 AMPage  4
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193755.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   766.41       13.  74.24   1.63  1.620E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.481E+02 PA234M
   778.92       19.  34.58   1.64  1.600E-02   778.92  12.940  5.099E+00 EU152 
   785.42        5. 147.05   1.65  1.590E-02   785.42   1.280    PBC<MDA BI212 
   795.87       15.  73.85   1.66  1.574E-02   795.87  85.530    PBC<MDA CS134 
   801.95       14.  80.93   1.66  1.565E-02   801.95   8.690    PBC<MDA CS134 
   834.85       18.  46.38   1.69  1.517E-02   834.85  99.980    PBC<MDA MN54  
   846.77        7. 134.32   1.70  1.501E-02   846.77  99.935    PBC<MDA Co56  
   860.71       20.  54.49   1.71  1.482E-02   860.56  12.420    PBC<MDA TL208 
   873.23        8. 137.83   1.72  1.465E-02   873.23  12.270    PBC<MDA EU154 
   884.68       12. 103.19   1.73  1.451E-02   884.68  72.680    PBC<MDA AG110M
   889.28       12.  97.46   1.73  1.445E-02   889.28  99.984    PBC<MDA Sc46  
   910.99       98.  11.12   1.89  1.418E-02   911.07  29.000  1.329E+01 AC228 
   946.02        9.  86.65   1.77  1.377E-02   946.02  13.400    PBC<MDA PA234 
   964.11        9. 151.23   1.79  1.357E-02   964.11  14.605    PBC<MDA EU152 
   968.97       66.  17.25   1.37  1.352E-02   968.97  17.460  1.563E+01 AC228 
   996.33       11.  76.68   1.81  1.323E-02   996.33  10.600    PBC<MDA EU154 
  1001.00        2. 366.62   1.81  1.318E-02  1001.00   0.837    PBC<MDA PA234M
  1004.77        2. 390.90   1.82  1.314E-02  1004.77  18.010    PBC<MDA EU154 
  1037.84       17.  39.90   1.84  1.281E-02  1037.84  14.130  5.115E+00 Co56  
  1050.36       10.  75.23   1.85  1.269E-02  1050.36   1.560    PBC<MDA RH106 
  1063.66        8. 119.02   1.86  1.257E-02  1063.66  74.500    PBC<MDA BI207 
  1077.40        6. 123.77   1.87  1.244E-02  1077.40   3.300    PBC<MDA Ga68  
  1099.25        9.  90.14   1.89  1.224E-02  1099.25  56.500    PBC<MDA FE59  
  1120.40       57.  15.84   2.27  1.206E-02  1120.29  15.100  1.745E+01 BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  7.557E+00 Ta182 
  1173.24        2. 455.97   1.94  1.163E-02  1173.24  99.900    PBC<MDA CO60  
  1189.05       12.  87.35   1.95  1.150E-02  1189.05  16.200    PBC<MDA Ta182 
  1221.41       10.  87.49   1.97  1.126E-02  1221.41  27.000    PBC<MDA Ta182 
  1238.28       26.  47.00   1.98  1.114E-02  1238.28  66.070  1.975E+00 Co56  
  1274.53        2. 300.00   2.01  1.088E-02  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  2.901E-01 EU154 
  1332.50        7.  86.88   2.05  1.050E-02  1332.50  99.980    PBC<MDA CO60  
  1384.30        7.  85.58   2.08  1.018E-02  1384.30  24.290    PBC<MDA AG110M
  1460.72      404.   5.07   1.76  9.749E-03  1460.83  10.670  2.159E+02 K40   
  1764.69       25.  29.21   2.31  8.350E-03  1764.49  15.400  1.080E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   300.12    75.10       172.       125. 2.729E+03   17.30   1.025  -       D
   308.05    77.08       168.       273. 5.841E+03    9.04   1.027  -       D
   348.48    87.04       134.        74. 1.468E+03   25.09   1.037  -      sD
   783.94   196.12        21.        20. 4.707E+02   40.47   0.363  -      sM
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:33:39 AMPage  5
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193755.An1             
                                                                                 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.80    46.54       194.        19.     0.011   105.39   0.998s
 TH-227    200.20    50.14       273.       -23.    -0.013    87.46   1.001 
 AM-241    237.77    59.54       471.       -29.    -0.016   107.62   1.010s
 TH-234    252.68    63.27       167.        52.     0.029    50.77   2.000s
 Sn-126    256.74    64.28       501.       -28.    -0.016   113.81   1.015 
 BA-133    323.56    80.99      1036.       -33.    -0.019    60.64   1.031s
 EU-155    345.76    86.54      1348.       -30.    -0.017   174.53   1.036s
 Sn-126    347.35    86.94      1319.       -30.    -0.017   172.57   1.037 
 Sn-126    349.87    87.57      1289.       -30.    -0.017   170.50   1.037 
 Cd-109    351.75    88.04      1256.       -30.    -0.017   168.29   1.038s
 Nd-147    363.99    91.10      1226.       -30.    -0.017   165.84   1.041s
 TH-234    369.94    92.59       138.        68.     0.038    27.34   1.042D
 AC-228    372.98    93.35      1197.       -31.    -0.017    61.71   1.043s
 Gd-153    389.58    97.50      1226.       -30.    -0.017   164.88   1.047s
 Np-239    397.58    99.50      1257.       -30.    -0.017   166.57   1.049s
 EU-155    420.82   105.31       160.        22.     0.012    85.15   1.054s
 Np-239    424.09   106.13       178.        12.     0.007   159.62   1.055s
 EU-152    486.67   121.78       155.        14.     0.008   124.76   1.070s
 CO-57     487.80   122.06       160.        20.     0.011    92.62   1.070s
 EU-154    491.95   123.10       192.        12.     0.007   163.53   1.071s
 PA-234    524.72   131.29       752.       -27.    -0.015   143.30   1.079 
 HF-181    531.64   133.02       724.       -27.    -0.015   140.51   1.081s
 CE-144    533.69   133.54       730.       -27.    -0.015   141.02   1.081s
 HF-181    544.74   136.30       758.       -27.    -0.015   143.25   1.084s
 CO-57     545.43   136.47       785.       -27.    -0.015   145.78   1.084s
 Tc-99m    561.57   140.51       698.        27.     0.015   141.06   1.088 
 U-235     574.67   143.79       751.       -17.    -0.010   225.45   1.091s
 CE-141    581.29   145.44       816.        15.     0.009   263.78   1.092s
 Ba-140    650.15   162.66       289.       -26.    -0.015    72.97   1.108s
 U-235     653.03   163.38       305.         7.     0.004   367.14   1.109s
 CE-139    662.92   165.85       293.       -25.    -0.014    76.19   1.111s
 Cf-251    705.90   176.60       147.       -22.    -0.012   106.75   1.122s
 U-235     742.48   185.75        99.        59.     0.033    35.61   1.103 
 TH-229    773.52   193.51       151.         4.     0.002   403.46   1.137s
 TH-229    842.87   210.85       140.        17.     0.009   138.41   1.153s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:33:39 AMPage  6
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193755.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cf-251    907.45   227.00       132.       -18.    -0.010   127.17   1.168s
 TH-227    943.33   235.97       664.       -13.    -0.007   284.30   1.176s
 PB-212    953.97   238.63        55.       313.     0.174     6.58   1.179D
 PB-214    967.43   242.00        70.        77.     0.043    19.11   1.182D
 EU-152    978.21   244.69       628.         7.     0.004   520.11   1.185s
 TH-227   1024.39   256.24       100.        -9.    -0.005   220.08   1.195s
 Cd-113m  1054.23   263.70       163.       -21.    -0.012    87.44   1.202s
 BI-210M  1062.75   265.83       170.         7.     0.004   251.78   1.204 
 TL-208   1108.55   277.28        93.        17.     0.009    85.38   1.215 
 Hg-203   1116.22   279.20       100.         8.     0.005   170.57   1.216s
 I-131    1136.61   284.30        76.        -2.    -0.001   856.35   1.221s
 PB-214   1179.77   295.09        41.       158.     0.088     9.82   1.231D
 TL-210   1183.41   296.00       574.       -18.    -0.010   188.09   1.231s
 PB-212   1199.52   300.03       537.        10.     0.006   313.50   1.235s
 Ir-192   1233.16   308.44       393.        18.     0.010   154.72   1.243s
 PA-233   1247.44   312.01       399.        18.     0.010   155.57   1.246s
 Ir-192   1265.35   316.49       210.       -17.    -0.010   120.34   1.250s
 CR-51    1279.73   320.08       174.        14.     0.008   132.23   1.253s
 La-140   1314.43   328.76       298.        16.     0.009   156.51   1.261s
 Cf-249   1333.15   333.44       325.        16.     0.009   156.87   1.265s
 AC-228   1352.66   338.32       254.        12.     0.007   192.74   1.270s
 Cs-136   1361.66   340.57       266.        17.     0.009   141.53   1.272 
 EU-152   1376.53   344.29       355.       -14.    -0.008   188.07   1.275s
 HF-181   1382.70   345.83       268.        17.     0.009   141.59   1.276s
 PB-214   1406.25   351.72        35.       270.     0.150     7.53   1.311 
 I-131    1457.31   364.48        64.       -12.    -0.007   133.68   1.293s
 BA-133   1534.73   383.84       128.        14.     0.008   115.95   1.310s
 Cf-249   1551.17   387.95       142.         0.     0.000  1000.00   1.314s
 SN-113   1566.12   391.69       147.        -8.    -0.005   212.97   1.317s
 AG-108M  1735.10   433.94        48.       -10.    -0.005   149.29   1.354s
 SB-125   1852.82   463.37        80.        15.     0.008    87.23   1.380s
 Ir-192   1871.59   468.06        98.         8.     0.005   171.37   1.384s
 BE-7     1909.73   477.60        90.        -2.    -0.001   674.54   1.392s
 HF-181   1927.34   482.00        92.         0.     0.000  1000.00   1.396s
 La-140   1947.43   487.02       118.        -8.    -0.004   194.77   1.400s
 RU-103   1987.56   497.05        82.       -21.    -0.012    89.39   1.409s
 RH-106   2046.81   511.86        63.        92.     0.051    16.05   2.672s
 Kr-85    2055.27   513.98       155.         0.     0.000  1000.00   1.424s
 Nd-147   2123.35   531.00        26.         8.     0.004   134.82   1.438s
 Ba-140   2148.39   537.26        44.       -13.    -0.007   113.83   1.444s
 CS-134   2252.30   563.24        10.        16.     0.009    48.83   1.466 
 CS-134   2276.64   569.32        19.        24.     0.014    32.27   1.471 
 PA-234   2277.24   569.47        43.         0.     0.000  1000.00   1.471s
 BI-207   2278.16   569.70        39.         5.     0.003   176.15   1.471s
 TL-208   2331.84   583.12        14.       124.     0.069    10.49   1.627 
 SB-125   2401.36   600.50       373.       -16.    -0.009   167.70   1.497s
 SB-124   2410.29   602.73       356.       -16.    -0.009   163.83   1.499s
 CS-134   2418.21   604.71       340.        -6.    -0.003   456.87   1.500 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:33:39 AMPage  7
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193755.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-214   2436.31   609.23        36.       172.     0.095    10.75   1.309 
 AG-108M  2456.49   614.28       334.         0.     0.000  1000.00   1.508s
 PM-144   2471.62   618.06       334.         0.     0.000  1000.00   1.512s
 RH-106   2487.04   621.92       294.        15.     0.008   164.91   1.515s
 SB-125   2542.94   635.89        33.        -2.    -0.001   491.12   1.526s
 I-131    2547.28   636.97        28.        11.     0.006    74.78   1.527s
 AG-110M  2630.43   657.76       118.       -16.    -0.009    98.69   1.544s
 CS-137   2645.47   661.52         7.        58.     0.032    16.01   1.725 
 PM-144   2785.58   696.54        71.       -16.    -0.009   115.50   1.576s
 NB-94    2809.93   702.63        94.         5.     0.003   262.90   1.581s
 SB-124   2890.57   722.79        63.        13.     0.007    88.32   1.598 
 AG-108M  2891.17   722.94        76.         0.     0.000  1000.00   1.598 
 EU-154   2892.86   723.36        76.         0.     0.000  1000.00   1.598 
 ZR-95    2896.22   724.20        93.       -19.    -0.011    74.52   1.599 
 BI-212   2908.11   727.17        96.       -10.    -0.006   141.02   1.601s
 PM-146   2942.31   735.72        38.        -7.    -0.004   206.15   1.608s
 PM-146   2988.08   747.16        28.        -8.    -0.004   173.41   1.617s
 ZR-95    3026.36   756.73        20.        10.     0.006   103.28   1.625s
 AG-110M  3055.23   763.94        96.       -23.    -0.013    64.60   1.631s
 NB-95    3062.61   765.79        86.        18.     0.010    76.79   1.632s
 PA-234M  3065.10   766.41        38.        13.     0.007    74.24   1.633s
 EU-152   3115.14   778.92         5.        19.     0.011    34.58   1.643s
 BI-212   3141.15   785.42        29.         5.     0.003   147.05   1.648s
 CS-134   3182.96   795.87        51.        15.     0.008    73.85   1.656 
 TL-210   3197.88   799.60        97.       -19.    -0.011    76.36   1.659s
 CS-134   3207.29   801.95        58.        14.     0.008    80.93   1.661 
 CO-58    3242.59   810.78        50.        -5.    -0.003   204.94   1.668s
 La-140   3262.58   815.77        73.       -16.    -0.009    77.51   1.672s
 Cs-136   3273.50   818.50       101.       -12.    -0.006   126.72   1.674s
 MN-54    3338.91   834.85        10.        18.     0.010    46.38   1.687s
 Co-56    3386.61   846.77        15.         7.     0.004   134.32   1.696s
 TL-208   3441.80   860.56        21.        20.     0.011    54.49   1.707s
 NB-94    3483.94   871.10        40.       -17.    -0.009    58.35   1.715s
 EU-154   3492.47   873.23        55.         8.     0.004   137.83   1.717s
 PA-234   3521.68   880.53        85.       -17.    -0.009    80.85   1.722s
 PA-234   3532.53   883.24       102.       -14.    -0.008   102.81   1.724s
 AG-110M  3538.30   884.68        71.        12.     0.007   103.19   1.725s
 Sc-46    3556.69   889.28        63.        12.     0.007    97.46   1.729 
 Y-88     3591.74   898.04        30.       -10.    -0.006   124.50   1.736s
 AC-228   3643.58   910.99         6.        98.     0.055    11.12   1.895s
 AG-110M  3749.60   937.49        40.       -17.    -0.010    83.57   1.766s
 PA-234   3783.72   946.02        10.         9.     0.005    86.65   1.772s
 EU-152   3856.11   964.11        84.         9.     0.005   151.23   1.786s
 AC-228   3875.57   968.97        13.        66.     0.037    17.25   1.369s
 EU-154   3985.03   996.33        30.        11.     0.006    76.68   1.810s
 PA-234M  4003.71  1001.00        41.         2.     0.001   366.62   1.814s
 EU-154   4018.82  1004.77        46.         2.     0.001   390.90   1.816s
 Co-56    4151.13  1037.84         5.        17.     0.009    39.90   1.841s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:33:39 AMPage  8
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193755.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cs-136   4192.07  1048.07        27.        -4.    -0.002   205.90   1.848s
 RH-106   4201.23  1050.36        24.        10.     0.006    75.23   1.850s
 BI-207   4254.46  1063.66        16.         8.     0.004   119.02   1.860s
 Ga-68    4309.44  1077.40        11.         6.     0.004   123.77   1.870s
 FE-59    4396.88  1099.25        11.         9.     0.005    90.14   1.886s
 EU-152   4448.20  1112.07       128.       -16.    -0.009   102.26   1.895s
 ZN-65    4462.09  1115.55       112.       -11.    -0.006   139.08   1.897s
 BI-214   4481.53  1120.40         7.        57.     0.032    15.84   2.269 
 Sc-46    4482.12  1120.55       101.         0.     0.000  1000.00   1.901 
 CO-60    4692.96  1173.24        22.         2.     0.001   455.97   1.938s
 Ta-182   4756.25  1189.05        17.        12.     0.007    87.35   1.949 
 Ta-182   4885.75  1221.41        11.        10.     0.005    87.49   1.972 
 Co-56    4953.27  1238.28        23.        26.     0.015    47.00   1.984s
 NA-22    5098.35  1274.53        17.         2.     0.001   300.00   2.008s
 EU-154   5098.39  1274.54        19.         0.     0.000  1000.00   2.008s
 FE-59    5166.65  1291.60        40.       -10.    -0.005   156.15   2.020s
 TL-210   5252.32  1313.00        23.        -6.    -0.003   201.47   2.034s
 CO-60    5330.37  1332.50         6.         7.     0.004    86.88   2.047s
 AG-110M  5537.69  1384.30         6.         7.     0.004    85.58   2.082s
 EU-152   5632.56  1408.00        17.        -1.    -0.001   972.11   2.097s
 K-40     5843.56  1460.72         8.       404.     0.225     5.07   1.760 
 La-140   6385.95  1596.21        12.        -1.    -0.001   842.61   2.215s
 SB-124   6765.35  1690.98        13.        -5.    -0.003   194.96   2.272s
 BI-214   7059.65  1764.49        14.        25.     0.014    29.21   2.314s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C  -4.5894E-01                                      5.31E+01             
                           477.60-4.589E-01 ?(  1.077E+01 6.75E+02 1.05E+01 G  
 
NA-22    C   1.0215E-01                                      9.50E+02             
                          1274.53 1.022E-01 ?(  1.120E+00 3.00E+02 9.99E+01 G  
 
K-40     N   2.1587E+02                                      4.66E+11             
                          1460.83 2.159E+02  (P 8.406E+00 5.07E+00 1.07E+01 G  
 
Sc-46    F   4.6244E-01                                      8.38E+01             
                           889.28 4.624E-01 ?(  1.523E+00 9.75E+01 1.00E+02 G  
                          1120.55 0.000E+00 -   2.283E+00 1.00E+03 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:33:39 AMPage  9
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193755.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CR-51    F   2.6378E+00                                      2.77E+01             
                           320.08 2.638E+00 ?(P 1.175E+01 1.32E+02 9.94E+00 G  
 
MN-54    C   6.4583E-01                                      3.12E+02             
                           834.85 6.458E-01 &(P 6.489E-01 4.64E+01 1.00E+02 G  
 
FE-59    F   7.1736E-01                                      4.45E+01             
                          1099.25 7.174E-01 ?(P 1.459E+00 9.01E+01 5.65E+01 G  
                          1291.60-1.154E+00 +   3.829E+00 1.56E+02 4.32E+01 G  
 
Co-56    C   1.2627E+00                                      7.73E+01             
                           846.77 2.467E-01 ?(P 7.766E-01 1.34E+02 9.99E+01 G  
                          1238.28 1.975E+00 &(P 1.886E+00 4.70E+01 6.61E+01 G  
                          1037.84 5.115E+00 ?(  4.135E+00 3.99E+01 1.41E+01 G  
                          1771.35-2.156E-01 %   1.380E+01 1.78E+03 1.55E+01  A 
 
CO-57    C   2.4368E-01                                      2.72E+02             
                           122.06 2.437E-01 ?(  7.548E-01 9.26E+01 8.56E+01 G  
                           136.47-2.770E+00 &   1.346E+01 1.46E+02 1.07E+01 G  
 
CO-58    C  -1.8001E-01                                      7.09E+01             
                           810.78-1.800E-01 ?(  1.284E+00 2.05E+02 9.95E+01 G  
 
CO-60    F   3.7686E-01                                      1.93E+03             
                          1332.50 3.769E-01 ?(  7.304E-01 8.69E+01 1.00E+02 G  
                          1173.24 1.117E-01 & P 1.167E+00 4.56E+02 9.99E+01 G  
 
ZN-65    F  -1.0002E+00                                      2.44E+02             
                          1115.55-1.000E+00 ?(  4.721E+00 1.39E+02 5.06E+01 G  
 
NB-94    I   1.7329E-01                                      7.41E+06             
                           702.63 1.733E-01 ?(P 1.569E+00 2.63E+02 9.79E+01 G  
                           871.10-6.390E-01 +   1.219E+00 5.83E+01 9.99E+01 G  
 
ZR-95    I   6.2379E-01                                      6.40E+01             
                           756.73 6.238E-01 ?(  1.469E+00 1.03E+02 5.45E+01 G  
                           724.20-1.433E+00 +   3.552E+00 7.45E+01 4.42E+01 G  
 
NB-95    I   6.1656E-01                                      6.40E+01             
                           765.79 6.166E-01 ?(  1.578E+00 7.68E+01 9.98E+01 G  
 
RU-103   I  -5.8384E-01                                      3.93E+01             
                           497.05-5.838E-01 ?(  1.230E+00 8.94E+01 9.09E+01 G  
                           610.30-7.669E-06 %   4.416E+01 1.69E+08 5.75E+00 GA 

                                 (Page 11 of 22)

Page 1352 of 1586



      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:33:39 AMPage 10
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193755.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
RH-106   I   7.6734E+00                                      3.74E+02             
                           621.92 4.397E+00 ?(  2.440E+01 1.65E+02 9.93E+00 G  
                          1050.36 2.853E+01 &(  7.189E+01 7.52E+01 1.56E+00 G  
                           511.86 1.168E+01 ?   5.039E+00 1.60E+01 2.00E+01 GA 
 
AG-108M  C  -2.4070E-01                                      1.53E+05             
                           433.94-2.407E-01 ?(  8.686E-01 1.49E+02 9.05E+01 G  
                           722.94 0.000E+00 +   1.565E+00 1.00E+03 9.08E+01 G  
                           614.28 0.000E+00 +   2.840E+00 1.00E+03 8.98E+01 G  
 
AG-110M  F   8.8134E-01                                      2.50E+02             
                           884.68 6.323E-01 ?(  2.207E+00 1.03E+02 7.27E+01 G  
                           657.76-5.202E-01 -   1.724E+00 9.87E+01 9.46E+01 G  
                           937.49-2.025E+00 +   3.752E+00 8.36E+01 3.44E+01 G  
                          1384.30 1.627E+00 ?(  3.100E+00 8.56E+01 2.43E+01 G  
                           763.94-3.483E+00 +   7.428E+00 6.46E+01 2.23E+01 G  
 
SN-113   F  -2.6725E-01                                      1.15E+02             
                           391.69-2.672E-01 &(  1.939E+00 2.13E+02 6.40E+01 G  
 
SB-124   F  -3.1515E-02                                      6.02E+01             
                           602.73-4.802E-01 ?(  2.642E+00 1.64E+02 9.83E+01 G  
                          1690.98-6.273E-01 +   2.593E+00 1.95E+02 4.78E+01 G  
                           722.79 4.047E+00 &(  1.202E+01 8.83E+01 1.08E+01 G  
 
SB-125   I   8.7573E-01                                      1.01E+03             
                           427.88-2.512E-02 %(  2.840E+00 4.60E+03 2.96E+01 G  
                           600.50-2.631E+00 +   1.482E+01 1.68E+02 1.79E+01 G  
                           635.89-4.391E-01 +   7.731E+00 4.91E+02 1.13E+01 G  
                           463.37 3.423E+00 &(  1.001E+01 8.72E+01 1.05E+01 G  
 
I-131    I   1.0049E-01                                      8.02E+00             
                           364.48-2.924E-01 ?(  9.744E-01 1.34E+02 8.17E+01 G  
                           284.30-5.459E-01 +   1.183E+01 8.56E+02 6.14E+00 G  
                           636.97 4.577E+00 &(  1.145E+01 7.48E+01 7.17E+00 G  
 
Gd-153   F  -1.0681E+00                                      2.42E+02             
                            97.50-1.068E+00 &(  5.863E+00 1.65E+02 3.00E+01 G  
                           103.20-9.748E-02 %   8.164E+00 2.50E+03 2.18E+01 G  
 
Ga-68    C   9.9921E+00                                      4.71E-02             
                          1077.40 9.992E+00 ?(  2.829E+01 1.24E+02 3.30E+00 G  
 
Tc-99m   I   3.3641E-01                                      2.51E-01             
                           140.51 3.364E-01 ?(  1.583E+00 1.41E+02 8.93E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:33:39 AMPage 11
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193755.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
BA-133   F  -3.1555E-02                                      3.85E+03             
                           356.00-3.156E-02 %(  2.903E+00 2.71E+03 6.20E+01 G  
                           302.85-1.457E-06 %   1.066E+01 2.17E+08 1.83E+01 G  
                           383.84 3.272E+00 ?   1.279E+01 1.16E+02 8.94E+00 GA 
                            80.99-1.128E+00 + P 5.157E+00 6.06E+01 3.41E+01 GA 
 
CS-134   I   1.7962E+00                                      7.54E+02             
                           795.87 6.054E-01  (  1.490E+00 7.39E+01 8.55E+01 G  
                           604.71-1.685E-01 -   2.605E+00 4.57E+02 9.76E+01 G  
                           569.32 4.343E+00  (  4.077E+00 3.23E+01 1.54E+01 G  
                           801.95 5.781E+00  (  1.567E+01 8.09E+01 8.69E+00 G  
                           563.24 5.157E+00  (P 5.728E+00 4.88E+01 8.35E+00 G  
 
CS-137   I   2.1014E+00                                      1.10E+04             
                           661.66 2.101E+00  (  5.311E-01 1.60E+01 8.52E+01 G  
 
CE-139   F  -3.6942E-01                                      1.38E+02             
                           165.85-3.694E-01  (P 1.211E+00 7.62E+01 7.99E+01 G  
 
Ba-140   I  -1.4076E+00                                      1.28E+01             
                           537.26-1.408E+00 &(P 3.628E+00 1.14E+02 2.44E+01 G  
                           162.66-4.993E+00 + P 1.560E+01 7.30E+01 6.22E+00 G  
                           304.85 6.253E-06 &   4.577E+01 2.17E+08 4.29E+00 G  
 
La-140   I   2.0006E-01                                      1.28E+01             
                          1596.21-6.422E-02 ?(  1.211E+00 8.43E+02 9.54E+01 G  
                           487.02-4.088E-01 + P 2.865E+00 1.95E+02 4.55E+01 G  
                           328.76 1.442E+00 ?(  7.587E+00 1.57E+02 2.03E+01 G  
                           815.77-2.541E+00 +   6.572E+00 7.75E+01 2.33E+01 G  
 
CE-141   I   3.5398E-01                                      3.25E+01             
                           145.44 3.540E-01 ?(  3.125E+00 2.64E+02 4.82E+01 G  
 
CE-144   I  -2.6409E+00                                      2.85E+02             
                           133.54-2.641E+00 ?(  1.242E+01 1.41E+02 1.11E+01 G  
 
PM-144   C  -5.1678E-01                                      3.63E+02             
                           696.54-5.168E-01 ?(P 1.353E+00 1.16E+02 9.90E+01 G  
                           618.06 0.000E+00 +   2.587E+00 1.00E+03 9.91E+01 G  
 
EU-152   F   1.9997E+00                                      4.94E+03             
                           121.78 5.285E-01 ?(  2.223E+00 1.25E+02 2.86E+01 G  
                           344.29-1.033E+00 +   6.536E+00 1.88E+02 2.65E+01 G  
                          1112.07-5.418E+00 +   1.862E+01 1.02E+02 1.36E+01 G  
                           778.92 5.099E+00 ?(  3.524E+00 3.46E+01 1.29E+01 G  
                           964.11 2.462E+00 ?(  1.272E+01 1.51E+02 1.46E+01 G  
                           244.69 1.365E+00 ?(  2.387E+01 5.20E+02 7.58E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:33:39 AMPage 12
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193755.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                          1408.00-2.633E-01 &   5.773E+00 9.72E+02 2.10E+01 GA 
 
EU-154   I   1.2117E+00                                      3.14E+03             
                           123.10 3.129E-01 &(  1.730E+00 1.64E+02 4.08E+01 G  
                          1274.54 0.000E+00 -   3.340E+00 1.00E+03 3.52E+01 G  
                           723.36 0.000E+00 -   7.036E+00 1.00E+03 2.02E+01 G  
                           873.23 2.431E+00 ?(  1.150E+01 1.38E+02 1.23E+01 G  
                          1004.77 5.869E-01 ?(  8.096E+00 3.91E+02 1.80E+01 G  
                           996.33 4.320E+00 &(  1.110E+01 7.67E+01 1.06E+01 G  
 
EU-155   I   1.0682E+00                                      1.81E+03             
                           105.31 1.068E+00 &(  3.034E+00 8.52E+01 2.12E+01 G  
                            86.54-1.081E+00 -   6.279E+00 1.75E+02 3.07E+01 G  
 
HF-181   F   3.3331E-01                                      4.24E+01             
                           482.00 0.000E+00 ?(  1.431E+00 1.00E+03 8.05E+01 G  
                           133.02-6.752E-01 +   3.164E+00 1.41E+02 4.33E+01 G  
                           345.83 2.114E+00 &(  1.006E+01 1.42E+02 1.51E+01 G  
                           136.30-5.054E+00 &   2.414E+01 1.43E+02 5.85E+00 G  
 
Ta-182   F   1.2799E+00                                      1.14E+02             
                          1121.30-1.321E-01 %(  6.574E+00 1.43E+03 3.49E+01 G  
                          1221.41 1.773E+00  (  3.362E+00 8.75E+01 2.70E+01 G  
                          1189.05 3.501E+00  (  6.535E+00 8.74E+01 1.62E+01 G  
 
Hg-203   F   1.7163E-01                                      4.66E+01             
                           279.20 1.716E-01 &(  9.998E-01 1.71E+02 8.15E+01 G  
 
TL-208   N   4.1320E+00                                      6.98E+02             
                           583.02 4.114E+00  (P 6.565E-01 1.05E+01 8.45E+01 G  
                           277.28 4.367E+00  (P 1.247E+01 8.54E+01 6.31E+00 G  
                           860.56 6.038E+00 + P 7.262E+00 5.45E+01 1.24E+01 G  
 
PM-146   C   1.5839E-02                                      2.02E+03             
                           453.88 1.584E-02 %(P 1.306E+00 3.34E+03 6.50E+01 G  
                           747.16-7.953E-01 & P 2.710E+00 1.73E+02 3.40E+01 G  
                           735.72-9.984E-01 + P 4.632E+00 2.06E+02 2.25E+01 G  
 
Y-88     F   4.0995E-02                                      1.07E+02             
                          1836.06 4.099E-02 %(P 1.006E+00 1.07E+03 9.92E+01 G  
                           898.04-4.135E-01 &   1.167E+00 1.24E+02 9.37E+01 G  
 
Cd-113m     -5.6612E+03                                      5.33E+03             
                           263.70-5.661E+03 ?(  1.652E+04 8.74E+01 6.00E-03   K
 
Cd-109   F  -8.6956E+00                                      4.53E+02             
                            88.04-8.696E+00 ?(  4.872E+01 1.68E+02 3.79E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:33:39 AMPage 13
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193755.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
Cf-251   T  -1.5566E+00                                      3.28E+05             
                           176.60-1.557E+00 ?(  4.249E+00 1.07E+02 1.70E+01 G  
                           227.00-4.114E+00 +   1.286E+01 1.27E+02 6.30E+00 GA 
 
Cf-249   T   3.7764E-01                                      1.28E+05             
                           387.95 0.000E+00 ?(  1.836E+00 1.00E+03 6.60E+01 G  
                           333.44 1.985E+00 ?(  1.046E+01 1.57E+02 1.55E+01 G  
 
Sn-126      -4.0524E+00                                      3.65E+07             
                            87.57-8.806E-01 +   4.999E+00 1.71E+02 3.75E+01 GA 
                            64.28-4.052E+00  (  1.538E+01 1.14E+02 9.70E+00 G  
                            86.94-3.663E+00 +   2.104E+01 1.73E+02 9.04E+00 GA 
 
PB-210   N   9.7138E+00                                      8.14E+03             
                            46.54 9.714E+00  (P 3.429E+01 1.05E+02 4.25E+00 G  
 
PB-212   N   1.0778E+01                                      6.98E+02             
                           238.63 1.078E+01  (P 1.284E+00 6.58E+00 4.33E+01 G  
                           300.03 5.566E+00 &   5.866E+01 3.13E+02 3.28E+00 GA 
 
PB-214   N   1.3978E+01                                      5.84E+05             
                           351.93 1.393E+01  (P 1.571E+00 7.53E+00 3.76E+01 G  
                           295.09 1.407E+01  (P 2.899E+00 9.82E+00 1.93E+01 G  
                           242.00 1.559E+01     8.429E+00 1.91E+01 7.43E+00 GA 
 
BI-207   C   2.8773E-01                                      1.18E+04             
                          1063.66 4.748E-01 &(  1.267E+00 1.19E+02 7.45E+01 G  
                           569.70 1.452E-01 ?(  8.921E-01 1.76E+02 9.77E+01 G  
 
BI-212   N  -4.3990E+00                                      6.98E+02             
                           727.17-4.399E+00 ?(  2.111E+01 1.41E+02 7.55E+00 G  
                           785.42 1.472E+01 & P 7.553E+01 1.47E+02 1.28E+00 GA 
 
U-235    N  -6.8726E-01                                      2.57E+11             
                           143.79-1.739E+00 ?(  1.312E+01 2.25E+02 1.10E+01 G  
                           205.33 2.003E-01 % P 1.619E+01 3.25E+03 5.01E+00 G  
                           163.38 1.582E+00 &(  1.966E+01 3.67E+02 5.08E+00 G  
                           185.72 1.375E+00     1.148E+00 3.56E+01 5.40E+01 GA 
 
BI-214   N   1.0765E+01                                      5.84E+05             
                           609.31 1.075E+01  (P 1.928E+00 1.07E+01 4.61E+01 G  
                          1120.29 1.745E+01 + P 4.529E+00 1.58E+01 1.51E+01 G  
                          1764.49 1.080E+01 ?(P 8.701E+00 2.92E+01 1.54E+01 G  
 
BI-210M  T   2.3727E-01                                      1.10E+09             
                           265.83 2.373E-01  (P 2.034E+00 2.52E+02 5.00E+01 G  
                           304.90-9.581E-07 &   7.014E+00 2.17E+08 2.80E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:33:39 AMPage 14
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193755.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AC-228   N   1.4171E+01                                      2.10E+03             
                           911.07 1.329E+01  (P 1.856E+00 1.11E+01 2.90E+01 G  
                           968.97 1.563E+01  (P 4.529E+00 1.73E+01 1.75E+01 G  
                           338.32 1.864E+00 - P 1.211E+01 1.93E+02 1.20E+01 G  
                            93.35-5.969E+00 - P 3.167E+01 6.17E+01 5.56E+00 XA 
 
TH-227   N  -2.0078E+00                                      7.95E+03             
                           256.24-2.008E+00 ?(  1.100E+01 2.20E+02 7.00E+00 G  
                           235.97-1.547E+00 +   1.475E+01 2.84E+02 1.23E+01 G  
                            50.14-5.537E+00 + P 1.909E+01 8.75E+01 8.00E+00 G  
 
TH-229   N   3.9141E+00                                      2.68E+06             
                           193.51 1.276E+00 ?(  1.765E+01 4.03E+02 4.40E+00 G  
                           210.85 7.796E+00 ?(  2.653E+01 1.38E+02 2.99E+00 G  
 
TH-234   N   1.5612E+01                                      1.63E+12             
                            92.59 1.311E+01  (P 1.110E+01 2.73E+01 5.58E+00 G  
                            63.29 1.927E+01 *(  2.341E+01 5.08E+01 3.81E+00 G  
 
PA-231   N   9.2677E-06                                      1.20E+07             
                           302.65 9.268E-06 %(  6.784E+01 2.17E+08 2.88E+00 G  
                           300.07 1.079E-05 %   7.896E+01 2.17E+08 2.46E+00 G  
 
PA-233   C   9.1171E-01                                      7.82E+08             
                           312.01 9.117E-01 &(  4.755E+00 1.56E+02 3.60E+01 G  
                           300.18-4.281E-06 %   3.134E+01 2.17E+08 6.20E+00 G  
 
PA-234   N   1.9379E-01                                      1.63E+12             
                           131.29-1.615E+00 ?(  7.720E+00 1.43E+02 1.80E+01 G  
                           946.02 2.624E+00 ?(  5.252E+00 8.67E+01 1.34E+01 G  
                           569.47 0.000E+00 -   1.114E+01 1.00E+03 8.20E+00 G  
                           883.24-5.734E+00 &   1.985E+01 1.03E+02 9.60E+00 G  
                           880.53-1.077E+01 +   2.910E+01 8.09E+01 6.00E+00 GA 
 
PA-234M  N   4.7797E+01                                      1.63E+12             
                          1001.00 1.256E+01 ?(P 1.630E+02 3.67E+02 8.37E-01 G  
                           766.41 1.481E+02 ?(  3.671E+02 7.42E+01 2.94E-01 G  
 
AM-241   T  -1.2249E+00                                      1.58E+05             
                            59.54-1.225E+00 @(  4.393E+00 1.08E+02 3.59E+01 G  
 
Np-237   F  -3.3642E-01                                      2.14E+06             
                            86.49-3.364E-01 %(  1.345E+01 1.19E+03 1.31E+01 G  
 
Ir-192   F   1.2278E-01                                      7.40E+01             
                           316.49-3.602E-01 &(  1.456E+00 1.20E+02 8.70E+01 G  
                           468.06 3.828E-01 &(  2.242E+00 1.71E+02 5.18E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:33:39 AMPage 15
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193755.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           308.44 1.023E+00 ?(  5.307E+00 1.55E+02 3.18E+01 G  
 
Cs-136   F  -7.0006E-02                                      1.30E+01             
                           818.50-4.168E-01 &(  1.791E+00 1.27E+02 1.00E+02 G  
                          1048.07-2.003E-01 +   1.463E+00 2.06E+02 8.00E+01 G  
                           340.57 6.695E-01 ?(  3.185E+00 1.42E+02 4.69E+01 G  
 
Np-239   T   5.5261E-01                                      2.36E+00             
                           103.70-3.328E-07 %   7.416E+00 6.66E+08 2.40E+01 X  
                           106.13 5.526E-01 *(  2.983E+00 1.60E+02 2.27E+01 G  
                            99.50-2.130E+00 +   1.181E+01 1.67E+02 1.50E+01 X  
 
Nd-147       1.6048E+00                                      1.11E+01             
                           531.00 1.605E+00 ?(  5.310E+00 1.35E+02 1.30E+01 G  
                            91.10-1.151E+00 +   6.355E+00 1.66E+02 2.83E+01 G  
 
TL-210   N  -6.8502E-01                                      5.84E+05             
                           799.60-6.850E-01 ?(  1.742E+00 7.64E+01 9.90E+01 G  
                           296.00-3.960E-01 +   2.494E+00 1.88E+02 7.90E+01 G  
                          1313.00-1.411E+00 +   6.198E+00 2.01E+02 2.10E+01 GA 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:33:39 AMPage 16
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193755.An1             
                                                                                 
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 PB-210      46.54       194.        19.     0.011   105.39   9.714E+00  P
 TH-227      50.14       273.       -23.    -0.013    87.46  -5.537E+00  P
 AM-241      59.54       471.       -29.    -0.016   107.62  -1.225E+00   
 Sn-126      64.28       501.       -28.    -0.016   113.81  -4.052E+00   
 BA-133      80.99      1036.       -33.    -0.019    60.64  -1.128E+00  P
 EU-155      86.54      1348.       -30.    -0.017   174.53  -1.081E+00   
 Sn-126      86.94      1319.       -30.    -0.017   172.57  -3.663E+00   
 Sn-126      87.57      1289.       -30.    -0.017   170.50  -8.806E-01   
 Cd-109      88.04      1256.       -30.    -0.017   168.29  -8.696E+00   
 Nd-147      91.10      1226.       -30.    -0.017   165.84  -1.151E+00   
 Gd-153      97.50      1226.       -30.    -0.017   164.88  -1.068E+00   
 Np-239      99.50      1257.       -30.    -0.017   166.57  -2.130E+00   
 EU-155     105.31       160.        22.     0.012    85.15   1.068E+00   
 Np-239     106.13       178.        12.     0.007   159.62   5.526E-01   
 EU-152     121.78       155.        14.     0.008   124.76   5.285E-01   
 CO-57      122.06       160.        20.     0.011    92.62   2.437E-01   
 EU-154     123.10       192.        12.     0.007   163.53   3.129E-01   
 PA-234     131.29       752.       -27.    -0.015   143.30  -1.615E+00   
 HF-181     133.02       724.       -27.    -0.015   140.51  -6.752E-01   
 CE-144     133.54       730.       -27.    -0.015   141.02  -2.641E+00   
 HF-181     136.30       758.       -27.    -0.015   143.25  -5.054E+00   
 CO-57      136.47       785.       -27.    -0.015   145.78  -2.770E+00   
 Tc-99m     140.51       698.        27.     0.015   141.06   3.364E-01   
 Ba-140     162.66       289.       -26.    -0.015    72.97  -4.993E+00  P
 CE-139     165.85       293.       -25.    -0.014    76.19  -3.694E-01  P
 Cf-251     176.60       147.       -22.    -0.012   106.75  -1.557E+00   
 TH-229     193.51       151.         4.     0.002   403.46   1.276E+00   
 TH-229     210.85       140.        17.     0.009   138.41   7.796E+00   
 Cf-251     227.00       132.       -18.    -0.010   127.17  -4.114E+00   
 TH-227     235.97       664.       -13.    -0.007   284.30  -1.547E+00   
 EU-152     244.69       628.         7.     0.004   520.11   1.365E+00   
 TH-227     256.24       100.        -9.    -0.005   220.08  -2.008E+00   
 Cd-113m    263.70       163.       -21.    -0.012    87.44  -5.661E+03   
 BI-210M    265.83       170.         7.     0.004   251.78   2.373E-01  P
 Hg-203     279.20       100.         8.     0.005   170.57   1.716E-01   
 I-131      284.30        76.        -2.    -0.001   856.35  -5.459E-01   
 TL-210     296.00       574.       -18.    -0.010   188.09  -3.960E-01   
 Ir-192     308.44       393.        18.     0.010   154.72   1.023E+00   
 Ir-192     316.49       210.       -17.    -0.010   120.34  -3.602E-01   
 CR-51      320.08       174.        14.     0.008   132.23   2.638E+00  P
 La-140     328.76       298.        16.     0.009   156.51   1.442E+00   
 Cf-249     333.44       325.        16.     0.009   156.87   1.985E+00   
 Cs-136     340.57       266.        17.     0.009   141.53   6.695E-01   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:33:39 AMPage 17
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193755.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152     344.29       355.       -14.    -0.008   188.07  -1.033E+00   
 HF-181     345.83       268.        17.     0.009   141.59   2.114E+00   
 I-131      364.48        64.       -12.    -0.007   133.68  -2.924E-01   
 BA-133     383.84       128.        14.     0.008   115.95   3.272E+00   
 SN-113     391.69       147.        -8.    -0.005   212.97  -2.672E-01   
 AG-108M    433.94        48.       -10.    -0.005   149.29  -2.407E-01   
 SB-125     463.37        80.        15.     0.008    87.23   3.423E+00   
 Ir-192     468.06        98.         8.     0.005   171.37   3.828E-01   
 BE-7       477.60        90.        -2.    -0.001   674.54  -4.589E-01   
 La-140     487.02       118.        -8.    -0.004   194.77  -4.088E-01  P
 RU-103     497.05        82.       -21.    -0.012    89.39  -5.838E-01   
 RH-106     511.86        63.        92.     0.051    16.05   1.168E+01   
 Nd-147     531.00        26.         8.     0.004   134.82   1.605E+00   
 Ba-140     537.26        44.       -13.    -0.007   113.83  -1.408E+00  P
 BI-207     569.70        39.         5.     0.003   176.15   1.452E-01   
 SB-125     600.50       373.       -16.    -0.009   167.70  -2.631E+00   
 SB-124     602.73       356.       -16.    -0.009   163.83  -4.802E-01   
 RH-106     621.92       294.        15.     0.008   164.91   4.397E+00   
 SB-125     635.89        33.        -2.    -0.001   491.12  -4.391E-01   
 I-131      636.97        28.        11.     0.006    74.78   4.577E+00   
 AG-110M    657.76       118.       -16.    -0.009    98.69  -5.202E-01   
 PM-144     696.54        71.       -16.    -0.009   115.50  -5.168E-01  P
 NB-94      702.63        94.         5.     0.003   262.90   1.733E-01  P
 SB-124     722.79        63.        13.     0.007    88.32   4.047E+00   
 ZR-95      724.20        93.       -19.    -0.011    74.52  -1.433E+00   
 BI-212     727.17        96.       -10.    -0.006   141.02  -4.399E+00   
 PM-146     735.72        38.        -7.    -0.004   206.15  -9.984E-01  P
 PM-146     747.16        28.        -8.    -0.004   173.41  -7.953E-01  P
 ZR-95      756.73        20.        10.     0.006   103.28   6.238E-01   
 AG-110M    763.94        96.       -23.    -0.013    64.60  -3.483E+00   
 NB-95      765.79        86.        18.     0.010    76.79   6.166E-01   
 PA-234M    766.41        38.        13.     0.007    74.24   1.481E+02   
 EU-152     778.92         5.        19.     0.011    34.58   5.099E+00   
 BI-212     785.42        29.         5.     0.003   147.05   1.472E+01  P
 TL-210     799.60        97.       -19.    -0.011    76.36  -6.850E-01   
 CO-58      810.78        50.        -5.    -0.003   204.94  -1.800E-01   
 La-140     815.77        73.       -16.    -0.009    77.51  -2.541E+00   
 Cs-136     818.50       101.       -12.    -0.006   126.72  -4.168E-01   
 MN-54      834.85        10.        18.     0.010    46.38   6.458E-01  P
 NB-94      871.10        40.       -17.    -0.009    58.35  -6.390E-01   
 EU-154     873.23        55.         8.     0.004   137.83   2.431E+00   
 PA-234     880.53        85.       -17.    -0.009    80.85  -1.077E+01   
 PA-234     883.24       102.       -14.    -0.008   102.81  -5.734E+00   
 AG-110M    884.68        71.        12.     0.007   103.19   6.323E-01   
 Sc-46      889.28        63.        12.     0.007    97.46   4.624E-01   
 Y-88       898.04        30.       -10.    -0.006   124.50  -4.135E-01   
 AG-110M    937.49        40.       -17.    -0.010    83.57  -2.025E+00   
 PA-234     946.02        10.         9.     0.005    86.65   2.624E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:33:39 AMPage 18
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193755.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152     964.11        84.         9.     0.005   151.23   2.462E+00   
 EU-154     996.33        30.        11.     0.006    76.68   4.320E+00   
 PA-234M   1001.00        41.         2.     0.001   366.62   1.256E+01  P
 EU-154    1004.77        46.         2.     0.001   390.90   5.869E-01   
 Cs-136    1048.07        27.        -4.    -0.002   205.90  -2.003E-01   
 RH-106    1050.36        24.        10.     0.006    75.23   2.853E+01   
 BI-207    1063.66        16.         8.     0.004   119.02   4.748E-01   
 Ga-68     1077.40        11.         6.     0.004   123.77   9.992E+00   
 FE-59     1099.25        11.         9.     0.005    90.14   7.174E-01  P
 EU-152    1112.07       128.       -16.    -0.009   102.26  -5.418E+00   
 ZN-65     1115.55       112.       -11.    -0.006   139.08  -1.000E+00   
 CO-60     1173.24        22.         2.     0.001   455.97   1.117E-01  P
 Ta-182    1189.05        17.        12.     0.007    87.35   3.501E+00   
 Ta-182    1221.41        11.        10.     0.005    87.49   1.773E+00   
 NA-22     1274.53        17.         2.     0.001   300.00   1.022E-01   
 FE-59     1291.60        40.       -10.    -0.005   156.15  -1.154E+00   
 TL-210    1313.00        23.        -6.    -0.003   201.47  -1.411E+00   
 CO-60     1332.50         6.         7.     0.004    86.88   3.769E-01   
 AG-110M   1384.30         6.         7.     0.004    85.58   1.627E+00   
 EU-152    1408.00        17.        -1.    -0.001   972.11  -2.633E-01   
 La-140    1596.21        12.        -1.    -0.001   842.61  -6.422E-02   
 SB-124    1690.98        13.        -5.    -0.003   194.96  -6.273E-01   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A   -4.5894E-01   -4.5894E-01    6.745E+02%                1.08E+01
 NA-22  #A    1.0215E-01    1.0215E-01    3.000E+02%                1.12E+00
 K-40         2.1587E+02    2.1587E+02    5.072E+00%                8.41E+00
 Sc-46  #A    4.6244E-01    4.6244E-01    9.746E+01%                1.52E+00
 CR-51  #A    2.6378E+00    2.6378E+00    1.322E+02%                1.18E+01
 MN-54  #A    6.4583E-01    6.4583E-01    4.638E+01%                6.49E-01
 FE-59  #A    7.1736E-01    7.1736E-01    9.014E+01%                1.46E+00
 Co-56  #C    1.2626E+00    1.2627E+00    3.990E+01%                7.77E-01
 CO-57  #A    2.4368E-01    2.4368E-01    9.262E+01%                7.55E-01
 CO-58  #A   -1.8001E-01   -1.8001E-01    2.049E+02%                1.28E+00
 CO-60  #A    3.7686E-01    3.7686E-01    8.688E+01%                7.30E-01
 ZN-65  #A   -1.0002E+00   -1.0002E+00    1.391E+02%                4.72E+00
 NB-94  #A    1.7329E-01    1.7329E-01    2.629E+02%                1.57E+00
 ZR-95  #A    6.2379E-01    6.2379E-01    1.033E+02%                1.47E+00
 NB-95  #A    6.1656E-01    6.1656E-01    7.679E+01%                1.58E+00
 RU-103 #A   -5.8383E-01   -5.8384E-01    8.939E+01%                1.23E+00
 RH-106 #A    7.6734E+00    7.6734E+00    7.523E+01%                2.44E+01
 AG-108M#A   -2.4070E-01   -2.4070E-01    1.493E+02%                8.69E-01
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:33:39 AMPage 19
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193755.An1             
                                                                                 
 AG-110M#A    8.8134E-01    8.8134E-01    6.703E+01%                2.21E+00
 SN-113 #A   -2.6725E-01   -2.6725E-01    2.130E+02%                1.94E+00
 SB-124 #A   -3.1515E-02   -3.1515E-02    8.832E+01%                2.64E+00
 SB-125 #A    8.7573E-01    8.7573E-01    8.723E+01%                2.84E+00
 I-131  #A    1.0049E-01    1.0049E-01    7.478E+01%                9.74E-01
 Gd-153 #A   -1.0681E+00   -1.0681E+00    1.649E+02%                5.86E+00
 Ga-68  #A    9.9547E+00    9.9921E+00    1.238E+02%                2.83E+01
 Tc-99m #A    3.3617E-01    3.3641E-01    1.411E+02%                1.58E+00
 BA-133 #A   -3.1555E-02   -3.1555E-02    2.711E+03%                2.90E+00
 CS-134 #C    1.7962E+00    1.7962E+00    3.105E+01%                1.49E+00
 CS-137       2.1014E+00    2.1014E+00    1.601E+01%                5.31E-01
 CE-139 #A   -3.6942E-01   -3.6942E-01    7.619E+01%                1.21E+00
 Ba-140 #A   -1.4075E+00   -1.4076E+00    1.138E+02%                3.63E+00
 La-140 #A    2.0005E-01    2.0006E-01    1.565E+02%                1.21E+00
 CE-141 #A    3.5398E-01    3.5398E-01    2.638E+02%                3.12E+00
 CE-144 #A   -2.6409E+00   -2.6409E+00    1.410E+02%                1.24E+01
 PM-144 #A   -5.1678E-01   -5.1678E-01    1.155E+02%                1.35E+00
 EU-152 #A    1.9997E+00    1.9997E+00    3.458E+01%                2.22E+00
 EU-154 #A    1.2117E+00    1.2117E+00    7.668E+01%                1.73E+00
 EU-155 #A    1.0682E+00    1.0682E+00    8.515E+01%                3.03E+00
 HF-181 #A    3.3331E-01    3.3331E-01    1.416E+02%                1.43E+00
 Ta-182 #A    1.2799E+00    1.2799E+00    8.735E+01%                6.57E+00
 Hg-203 #A    1.7163E-01    1.7163E-01    1.706E+02%                1.00E+00
 TL-208       4.1320E+00    4.1320E+00    1.049E+01%                6.57E-01
 PM-146 #A    1.5839E-02    1.5839E-02    3.340E+03%                1.31E+00
 Y-88   #A    4.0995E-02    4.0995E-02    1.067E+03%                1.01E+00
 Cd-113m#A   -5.6612E+03   -5.6612E+03    8.744E+01%                1.65E+04
 Cd-109 #A   -8.6956E+00   -8.6956E+00    1.683E+02%                4.87E+01
 Cf-251 #A   -1.5566E+00   -1.5566E+00    1.068E+02%                4.25E+00
 Cf-249 #A    3.7764E-01    3.7764E-01    1.569E+02%                1.84E+00
 Sn-126 #A   -4.0524E+00   -4.0524E+00    1.138E+02%                1.54E+01
 PB-210 #A    9.7138E+00    9.7138E+00    1.054E+02%                3.43E+01
 PB-212       1.0778E+01    1.0778E+01    6.579E+00%                1.28E+00
 PB-214       1.3978E+01    1.3978E+01    6.187E+00%                1.57E+00
 BI-207 #A    2.8773E-01    2.8773E-01    1.063E+02%                1.27E+00
 BI-212 #A   -4.3990E+00   -4.3990E+00    1.410E+02%                2.11E+01
 U-235   A   -6.8726E-01   -6.8726E-01    2.154E+02%                1.31E+01
 BI-214       1.0765E+01    1.0765E+01    1.075E+01%                1.93E+00
 BI-210M#A    2.3727E-01    2.3727E-01    2.518E+02%                2.03E+00
 AC-228       1.4171E+01    1.4171E+01    1.026E+01%                1.86E+00
 TH-227 #A   -2.0078E+00   -2.0078E+00    2.201E+02%                1.10E+01
 TH-229 #A    3.9141E+00    3.9141E+00    1.384E+02%                1.76E+01
 TH-234 #     1.5612E+01    1.5612E+01    2.734E+01%                1.11E+01
 PA-231 #A    9.2677E-06    9.2677E-06    2.168E+08%                6.78E+01
 PA-233 #A    9.1171E-01    9.1171E-01    1.556E+02%                4.76E+00
 PA-234 #A    1.9379E-01    1.9379E-01    8.373E+01%                7.72E+00
 PA-234M#A    4.7797E+01    4.7797E+01    7.424E+01%                1.63E+02
 AM-241 #A   -1.2249E+00   -1.2249E+00    1.076E+02%                4.39E+00
 Np-237 #A   -3.3642E-01   -3.3642E-01    1.193E+03%                1.34E+01
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:33:39 AMPage 20
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193755.An1             
                                                                                 
 Ir-192 #A    1.2277E-01    1.2278E-01    8.679E+01%                1.46E+00
 Cs-136 #A   -7.0005E-02   -7.0006E-02    9.499E+01%                1.79E+00
 Np-239 #A    5.5257E-01    5.5261E-01    1.596E+02%                2.98E+00
 Nd-147 #A    1.6048E+00    1.6048E+00    1.348E+02%                5.31E+00
 TL-210 #A   -6.8502E-01   -6.8502E-01    7.636E+01%                1.74E+00
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.60E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.3 keV)     2.874E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.3 keV) 2.8740869E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 12_Gamma_20193616
-----------------------------------------------------------------------------                      
   Sample Description: 452321_Gamma_160-36453-B-23-B 
             Detector: Detector #12       
             Batch ID: 452321                 
    Work Order Number: Gamma   
           Lot Number: 160-36453-B-23-B
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2019 08:03       Live Time: 1800   sec
     Acquisition Time: 12/18/2019 08:03:56    Real Time: 1801   sec
        Analysis Time: 12/18/2019 08:34       Dead Time: 0.08   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 12_Soil_TunaCan.Clb
  Efficiency Cal Desc: 12_TunaCan_108513
  Efficiency Cal Date: 4/20/2018 11:53
      Energy Cal Date: 4/20/2018 11:13                  
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 12_2019-12-07_1443.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       2.811E+00          142.9     4.016E+00    4.019E+00    1.373E+01
NA-22      4.895E-01           61.4     3.005E-01    3.015E-01    9.696E-01
K-40       2.452E+02            5.5     1.340E+01    1.825E+01    5.395E+00
Sc-46      4.405E-01           94.2     4.151E-01    4.157E-01    1.416E+00
CR-51     -3.960E+00          184.2     7.294E+00    7.297E+00    2.449E+01
MN-54      7.369E-01           41.5     3.056E-01    3.079E-01    6.569E-01
FE-59      2.223E-01          460.1     1.023E+00    1.023E+00    2.373E+00
Co-56     -7.774E-01           90.7     7.051E-01    7.062E-01    1.573E+00
CO-57      3.027E-01          106.5     3.223E-01    3.227E-01    1.082E+00
CO-58     -5.566E-01          101.6     5.657E-01    5.665E-01    1.917E+00
CO-60     -6.540E-01          112.5     7.357E-01    7.364E-01    1.593E+00
ZN-65     -1.283E+00          113.5     1.456E+00    1.458E+00    4.953E+00
NB-94      4.167E-01           94.4     3.933E-01    3.939E-01    9.338E-01
ZR-95     -1.565E+00           88.6     1.387E+00    1.389E+00    3.174E+00
NB-95     -7.385E-01           74.7     5.517E-01    5.529E-01    1.839E+00
RU-103     1.160E-01          297.5     3.453E-01    3.453E-01    9.109E-01
RH-106    -2.017E+00           63.3     1.277E+00    1.281E+00    1.835E+01
AG-108M    2.326E-01           96.0     2.233E-01    2.237E-01    1.076E+00
AG-110M    5.706E-01           65.8     3.757E-01    3.768E-01    2.531E+00
SN-113     5.720E-01          118.1     6.756E-01    6.762E-01    2.286E+00
SB-124     4.063E-01           78.6     3.195E-01    3.201E-01    3.037E+00
SB-125     1.044E+00          109.3     1.141E+00    1.142E+00    2.708E+00
I-131      5.480E-02          129.3     7.088E-02    7.093E-02    1.319E+00
Gd-153     8.645E-01          139.7     1.208E+00    1.209E+00    4.057E+00
Ga-68     -8.794E+00          325.3     2.861E+01    2.861E+01    6.391E+01
Tc-99m    -3.863E-01          164.2     6.343E-01    6.347E-01    2.120E+00
BA-133    -3.516E-01          271.0     9.528E-01    9.530E-01    3.232E+00
CS-134    -1.377E-01           79.7     1.097E-01    1.100E-01    2.244E+00
CS-137     5.766E-01           89.7     5.173E-01    5.182E-01    1.252E+00
CE-139    -1.021E-01          370.4     3.782E-01    3.782E-01    1.292E+00
Ba-140     1.420E+00           97.1     1.380E+00    1.381E+00    3.379E+00
La-140     6.612E-01           40.8     2.699E-01    2.721E-01    6.487E-01
CE-141    -7.366E-01          165.9     1.222E+00    1.222E+00    4.081E+00
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CE-144    -1.189E+00          381.5     4.537E+00    4.537E+00    1.526E+01
PM-144     5.494E-01           56.8     3.118E-01    3.131E-01    1.040E+00
EU-152     1.712E+00           75.3     1.289E+00    1.292E+00    3.070E+00
EU-154     7.406E-01          106.8     7.910E-01    7.920E-01    2.283E+00
EU-155     7.137E-01          169.9     1.213E+00    1.213E+00    4.859E+00
HF-181     0.000E+00         1.#INF     1.707E-01    1.707E-01    1.906E+00
Ta-182     2.377E+00           85.3     2.028E+00    2.031E+00    6.814E+00
Hg-203    -4.038E-01          101.2     4.088E-01    4.093E-01    1.376E+00
TL-208     3.667E+00           14.0     5.134E-01    5.462E-01    8.174E-01
PM-146     3.391E-01          164.9     5.593E-01    5.595E-01    1.625E+00
Y-88      -7.956E-01          117.0     9.305E-01    9.316E-01    1.883E+00
Cd-113m    3.625E+02         1307.7     4.740E+03    4.740E+03    1.656E+04
Cd-109     7.730E+00          168.0     1.299E+01    1.299E+01    4.350E+01
Cf-251     3.298E-02         5986.3     1.975E+00    1.975E+00    5.184E+00
Cf-249     4.232E-02          292.3     1.237E-01    1.237E-01    2.520E+00
Sn-126     8.718E-01          612.9     5.344E+00    5.344E+00    1.807E+01
PB-210     1.226E+01          106.8     1.309E+01    1.311E+01    3.655E+01
PB-212     1.135E+01            7.3     8.328E-01    1.022E+00    1.455E+00
PB-214     1.202E+01            8.9     1.072E+00    1.233E+00    1.802E+00
BI-207    -5.760E-01          187.5     1.080E+00    1.081E+00    2.392E+00
BI-212     1.859E+00          367.6     6.833E+00    6.834E+00    2.391E+01
U-235     -1.084E+00          120.3     1.304E+00    1.305E+00    1.715E+01
BI-214     1.100E+01            9.6     1.057E+00    1.196E+00    1.411E+00
BI-210M    5.408E-01          101.4     5.483E-01    5.490E-01    1.430E+00
AC-228     6.230E+00           37.6     2.342E+00    2.363E+00    4.911E+00
TH-227    -5.151E+00          100.0     5.150E+00    5.157E+00    1.327E+01
TH-229     1.206E+00          656.6     7.920E+00    7.920E+00    2.074E+01
TH-234     1.817E+01           23.8     4.331E+00    4.447E+00    1.461E+01
PA-231    -1.249E+01          194.9     2.434E+01    2.435E+01    8.176E+01
PA-233     0.000E+00         1.#INF     4.543E-01    4.543E-01    6.489E+00
PA-234     1.025E+00          112.2     1.150E+00    1.151E+00    6.906E+00
PA-234M    4.612E+01           77.9     3.591E+01    3.599E+01    2.065E+02
AM-241    -1.987E-01          762.4     1.515E+00    1.515E+00    5.130E+00
Np-237     0.000E+00         1.#INF     3.710E+00    3.710E+00    1.255E+01
Ir-192     0.000E+00         1.#INF     1.403E-01    1.403E-01    2.713E+00
Cs-136     2.715E-02           69.3     1.881E-02    1.887E-02    2.033E+00
Np-239    -9.191E-01          139.2     1.280E+00    1.281E+00    4.316E+00
Nd-147     1.895E-01         1690.8     3.203E+00    3.203E+00    8.064E+00
TL-210     0.000E+00         1.#INF     5.035E-02    5.035E-02    2.155E+00
Kr-85     -6.568E+01          212.7     1.397E+02    1.397E+02    4.764E+02
-----------------------------------------------------------------------------
Total      7.605E+02

      Analyst: Caleb Quinn
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:34:04 AMPage  1
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193616.An1            
                                                                                 
 Sample description                                             
      452321_Gamma_160-36453-B-23-B                                   
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_Gamma_20193616.An1

 Acquisition information
        Start time:                 12/18/2019 8:03:56 AM
        Live time:               1800
        Real time:               1801
        Dead time:                  0.08 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_Soil_TunaCan.Clb
      12_TunaCan_108513                                               
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 11:13:27 AM
             Zero offset:           0.059 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.735E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/20/2018 11:53:09 AM
             Type:                  Polynomial
             Uncertainty:           1.020 %
             Coefficients:         -0.363508  -4.707999   0.462125
                                   -0.051256   0.002384  -0.000043

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.13keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:34:04 AMPage  2
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193616.An1            
                                                                                 
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2019 8:03:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       12_2019-12-07_1443.PBC
                                                 12/7/2019 2:43:53 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   22 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1850

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.58       17. 106.78   0.59  1.805E-02    46.54   4.250    PBC<MDA PB210 
    50.14       16. 135.14   0.85  2.193E-02    50.14   8.000    PBC<MDA TH227 
    63.29       79.  27.88   1.57  2.978E-02    63.29   3.810  3.860E+01 TH234 
    64.25        5. 612.93   0.87  3.015E-02    64.28   9.700    PBC<MDA Sn126 
    74.88       95.  17.91   0.88  3.334E-02
    77.09      155.  12.58   0.88  3.386E-02
    80.99       16. 138.49   0.89  3.466E-02    80.99  34.060    PBC<MDA BA133 
    86.54       19. 169.89   0.89  3.560E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  9.584E-01 EU155 
                                                86.94   9.040  3.250E+00 Sn126 
    86.93        5. 342.93   0.89  3.566E-02    86.49  13.100    PBC<MDA Np237 
                                                86.54  30.700  2.571E-01 EU155 
                                                86.94   9.040  8.718E-01 Sn126 
    87.56       21.  79.96   0.89  3.575E-02    87.57  37.500    PBC<MDA Sn126 
    88.06       19. 167.99   0.89  3.582E-02    88.04   3.790    PBC<MDA Cd109 
    92.83      100.  20.73   0.80  3.640E-02    92.59   5.584  1.946E+01 TH234 
                                                93.35   5.561  2.750E+01 AC228 
    97.50       17. 139.75   0.90  3.683E-02    97.50  30.000    PBC<MDA Gd153 
    99.50       17. 143.57   0.91  3.697E-02    99.50  15.000    PBC<MDA Np239 
   103.70       17. 113.88   0.91  3.720E-02   103.70  24.000    PBC<MDA Np239 
   105.31        5. 396.75   0.91  3.726E-02   105.31  21.200    PBC<MDA EU155 
   115.26       17.  48.35   0.75  3.738E-02
   121.78       17. 100.97   0.93  3.725E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  3.026E-01 CO57  
   122.06       17. 106.49   0.93  3.724E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  3.027E-01 CO57  
   163.38       10. 173.79   0.97  3.428E-02   163.38   5.080    PBC<MDA U235  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:34:04 AMPage  3
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193616.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   185.72       43.  46.45   0.99  3.215E-02   185.72  54.000    PBC<MDA U235  
   193.51        3. 656.59   1.00  3.140E-02   193.51   4.400    PBC<MDA TH229 
   238.54      209.   9.11   0.83  2.744E-02   238.63  43.300  9.771E+00 PB212 
   241.92       42.  27.32   1.05  2.716E-02   242.00   7.430  1.158E+01 PB214 
   265.83       12. 101.38   1.07  2.539E-02   265.83  50.000    PBC<MDA BI210M
   278.97       10. 106.69   1.08  2.462E-02   277.28   6.310    PBC<MDA TL208 
                                               279.20  81.460  2.924E-01 Hg203 
   284.30       11. 129.34   1.09  2.416E-02   284.30   6.140    PBC<MDA I131  
   295.03       94.  14.88   1.58  2.350E-02   295.09  19.300  1.149E+01 PB214 
   299.77       51.  24.31   1.03  2.321E-02   300.03   3.280  3.722E+01 PB212 
                                               300.07   2.460  4.963E+01 PA231 
                                               300.18   6.200  1.970E+01 PA233 
   333.44        5. 329.02   1.14  2.142E-02   333.44  15.510    PBC<MDA Cf249 
   344.29       11. 196.05   1.15  2.090E-02   344.29  26.500    PBC<MDA EU152 
   351.75      161.  10.63   1.21  2.056E-02   351.93  37.600  1.159E+01 PB214 
   391.69       12. 118.11   1.20  1.893E-02   391.69  64.000    PBC<MDA SN113 
   427.88        8. 125.00   1.23  1.770E-02   427.88  29.600    PBC<MDA SB125 
   453.88        3. 416.78   1.26  1.692E-02   453.88  65.000    PBC<MDA PM146 
   477.60        9. 142.88   1.28  1.628E-02   477.60  10.520    PBC<MDA BE7   
   497.05        3. 297.52   1.30  1.580E-02   497.05  90.900    PBC<MDA RU103 
   511.86       51.  27.90   2.56  1.546E-02   511.86  20.000  9.136E+00 RH106 
   537.26        9.  97.13   1.34  1.491E-02   537.26  24.390    PBC<MDA Ba140 
   563.24        4. 264.97   1.36  1.439E-02   563.24   8.350    PBC<MDA CS134 
   583.09       79.  14.00   1.36  1.403E-02   583.02  84.500  3.702E+00 TL208 
   609.37      124.   9.60   0.93  1.358E-02   609.31  46.090  1.100E+01 BI214 
                                               610.30   5.750  8.829E+01 RU103 
   618.06       15.  63.76   1.41  1.344E-02   618.06  99.100    PBC<MDA PM144 
   635.89        4. 179.33   1.43  1.317E-02   635.89  11.310    PBC<MDA SB125 
   636.97        2. 393.70   1.43  1.315E-02   636.97   7.170    PBC<MDA I131  
   661.66       11.  89.72   1.45  1.279E-02   661.66  85.210    PBC<MDA CS137 
   696.54       10.  93.91   1.49  1.232E-02   696.54  99.000    PBC<MDA PM144 
   702.63        9.  94.37   1.49  1.224E-02   702.63  97.900    PBC<MDA NB94  
   722.79       10.  78.63   1.51  1.199E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  4.925E-01 AG108M
                                               723.36  20.220  2.213E+00 EU154 
   722.94        9.  96.00   1.51  1.199E-02   722.79  10.810  3.902E+00 SB124 
                                               722.94  90.840  4.644E-01 AG108M
                                               723.36  20.220  2.087E+00 EU154 
   723.36        9. 106.81   1.51  1.199E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  4.644E-01 AG108M
                                               723.36  20.220  2.087E+00 EU154 
   724.20        9. 116.57   1.51  1.198E-02   724.20  44.150    PBC<MDA ZR95  
   727.17        3. 367.57   1.52  1.194E-02   727.17   7.550    PBC<MDA BI212 
   747.16        5. 164.92   1.53  1.171E-02   747.16  34.000    PBC<MDA PM146 
   763.94       11.  65.85   1.55  1.152E-02   763.94  22.280    PBC<MDA AG110M
   766.41       11.  77.86   1.55  1.150E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.774E+02 PA234M
   778.92        6. 185.64   1.56  1.136E-02   778.92  12.940    PBC<MDA EU152 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:34:04 AMPage  4
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193616.An1            
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   801.95        8. 140.93   1.58  1.113E-02   801.95   8.690    PBC<MDA CS134 
   815.77        6. 119.70   1.60  1.099E-02   815.77  23.280    PBC<MDA La140 
   834.85       14.  41.47   1.61  1.081E-02   834.85  99.980  7.369E-01 MN54  
   860.34        8. 127.88   1.64  1.057E-02   860.56  12.420    PBC<MDA TL208 
   880.53        4. 234.52   1.66  1.040E-02   880.53   6.000    PBC<MDA PA234 
   889.28        8.  94.24   1.66  1.033E-02   889.28  99.984    PBC<MDA Sc46  
   898.04        7. 127.38   1.67  1.025E-02   898.04  93.700    PBC<MDA Y88   
   910.73       33.  37.58   1.68  1.015E-02   911.07  29.000  6.230E+00 AC228 
   937.49        4. 218.66   1.71  9.939E-03   937.49  34.360    PBC<MDA AG110M
   943.38        8. 112.15   1.72  9.873E-03   946.02  13.400    PBC<MDA PA234 
   964.11       10.  87.28   1.73  9.739E-03   964.11  14.605    PBC<MDA EU152 
   968.97        9.  92.26   1.74  9.703E-03   968.97  17.460    PBC<MDA AC228 
   996.33        2. 318.75   1.76  9.508E-03   996.33  10.600    PBC<MDA EU154 
  1048.07        6.  69.27   1.81  9.162E-03  1048.07  80.000    PBC<MDA Cs136 
  1050.36        6.  90.66   1.81  9.147E-03  1050.36   1.560    PBC<MDA RH106 
  1099.25        2. 460.07   1.85  8.846E-03  1099.25  56.500    PBC<MDA FE59  
  1120.18       13.  81.75   1.87  8.722E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  8.290E-01 Sc46  
  1120.55        1. 975.17   1.87  8.721E-03  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  6.630E-02 Sc46  
                                              1121.30  34.900  1.900E-01 Ta182 
  1121.19       13.  85.30   1.87  8.716E-03  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  2.377E+00 Ta182 
  1238.28        8. 125.93   1.97  8.090E-03  1238.28  66.070    PBC<MDA Co56  
  1274.53        7.  61.39   2.00  7.914E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  1.390E+00 EU154 
  1274.54        3. 159.04   2.00  7.914E-03  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  6.712E-01 EU154 
  1408.00        5. 126.49   2.12  7.324E-03  1408.00  21.005    PBC<MDA EU152 
  1460.58      335.   5.46   1.76  7.112E-03  1460.83  10.670  2.452E+02 K40   
  1596.21        6.  40.82   2.27  6.616E-03  1596.21  95.400    PBC<MDA La140 
  1764.58       24.  20.41   2.40  6.075E-03  1764.49  15.400  1.425E+01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.05    74.91        99.        96. 2.880E+03   17.91   0.880  -      sD
   307.91    77.13        99.       159. 4.696E+03   11.89   0.882  -       D
   460.50   115.26        23.        17. 4.637E+02   48.35   0.750  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:34:04 AMPage  5
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193616.An1            
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.95    46.58       105.        17.     0.009   106.78   0.588s
 TH-227    200.18    50.14       218.        16.     0.009   135.14   0.855s
 AM-241    237.74    59.54       379.        -4.    -0.002   762.40   0.865s
 TH-234    252.74    63.29       117.        48.     0.027    35.26   0.868D
 Sn-126    256.71    64.28       393.         5.     0.003   612.93   0.869s
 BA-133    323.50    80.99       150.        16.     0.009   138.49   0.887 
 Np-237    345.49    86.49       485.         0.     0.000  1000.00   0.892A
 EU-155    345.70    86.54       504.        19.     0.010   169.89   0.892s
 Sn-126    347.29    86.94       506.         5.     0.003   342.93   0.892D
 Sn-126    349.81    87.57       475.        21.     0.012    79.96   0.893D
 Cd-109    351.68    88.04       494.        19.     0.010   167.99   0.894A
 Nd-147    363.92    91.10       507.        -7.    -0.004   447.71   0.897s
 TH-234    369.87    92.59       118.        53.     0.030    32.09   0.898D
 AC-228    372.91    93.35       482.        20.     0.011   160.71   0.899s
 Gd-153    389.50    97.50       280.        17.     0.010   139.75   0.903s
 Np-239    397.50    99.50       297.        17.     0.010   143.57   0.905s
 Np-239    414.29   103.70       186.        17.     0.010   113.88   0.909s
 EU-155    420.73   105.31       203.         5.     0.003   396.75   0.911 
 Np-239    424.00   106.13       183.       -14.    -0.008   139.24   0.912s
 EU-152    486.56   121.78       145.        17.     0.010   100.97   0.928 
 CO-57     487.69   122.06       162.        17.     0.010   106.49   0.928 
 PA-234    524.60   131.29       292.        -8.    -0.005   286.61   0.938 
 HF-181    531.51   133.02       528.       -20.    -0.011   163.01   0.939s
 CE-144    533.57   133.54       548.        -9.    -0.005   381.49   0.940s
 HF-181    544.61   136.30       557.         0.     0.000  1000.00   0.943 
 CO-57     545.30   136.47       609.       -22.    -0.012   162.09   0.943 
 Tc-99m    561.44   140.51       631.       -22.    -0.012   164.21   0.947s
 U-235     574.53   143.79       653.       -22.    -0.012   166.36   0.950s
 CE-141    581.15   145.44       711.       -23.    -0.013   165.87   0.952 
 Ba-140    649.99   162.66       215.       -20.    -0.011   108.06   0.969s
 U-235     652.87   163.38       150.        10.     0.006   173.79   0.970s
 CE-139    662.76   165.85       169.        -5.    -0.003   370.41   0.973s
 U-235     742.18   185.72       110.        43.     0.024    46.45   0.992s
 TH-229    773.32   193.51       110.         3.     0.002   656.59   1.000s
 U-235     820.59   205.33       132.       -21.    -0.012   104.15   1.012 
 TH-229    842.65   210.85       103.        -5.    -0.003   408.83   1.018s
 TH-227    943.09   235.97       472.        -4.    -0.002   856.33   1.043s
 PB-212    953.73   238.63        37.       243.     0.135     7.34   1.045D
 PB-214    967.18   242.00        45.        42.     0.023    27.32   1.049D
 EU-152    977.96   244.69       471.       -11.    -0.006   276.53   1.051 
 TH-227   1024.13   256.24        77.       -17.    -0.009    99.98   1.063s
 BI-210M  1062.48   265.83        41.        12.     0.007   101.38   1.072s
 TL-208   1108.27   277.28        58.        10.     0.006   106.69   1.084s
 Hg-203   1115.93   279.20       100.       -14.    -0.008   101.24   1.086s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:34:04 AMPage  6
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193616.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 I-131    1136.32   284.30        51.        11.     0.006   129.34   1.091s
 PB-214   1179.22   295.03        29.        94.     0.052    14.88   1.576s
 TL-210   1183.11   296.00       485.       -15.    -0.009   204.77   1.102s
 PB-212   1198.18   299.77        22.        51.     0.028    24.31   1.025s
 PA-231   1199.38   300.07       469.       -15.    -0.009   200.84   1.106s
 PA-233   1199.82   300.18       431.       -15.    -0.008   198.73   1.107s
 PA-231   1209.70   302.65       416.       -15.    -0.008   194.89   1.109s
 BA-133   1210.50   302.85       401.       -11.    -0.006   263.73   1.109s
 Ba-140   1218.49   304.85       390.         0.     0.000  1000.00   1.111s
 BI-210M  1218.68   304.90       390.         0.     0.000  1000.00   1.111s
 Ir-192   1232.85   308.44       390.         0.     0.000  1000.00   1.115 
 PA-233   1247.13   312.01       390.         0.     0.000  1000.00   1.118s
 Ir-192   1265.04   316.49       390.         0.     0.000  1000.00   1.123s
 CR-51    1279.41   320.08       408.       -16.    -0.009   184.22   1.126s
 La-140   1314.10   328.76       136.       -17.    -0.010    98.99   1.135s
 Cf-249   1332.81   333.44       143.         5.     0.003   329.02   1.139 
 AC-228   1352.33   338.32       198.       -19.    -0.010   109.19   1.144 
 Cs-136   1361.32   340.57       217.       -11.    -0.006   185.78   1.146s
 EU-152   1376.18   344.29       213.        11.     0.006   196.05   1.150s
 HF-181   1382.35   345.83       217.       -11.    -0.006   197.84   1.151s
 PB-214   1406.03   351.75        23.       171.     0.095     9.82   1.210 
 BA-133   1423.02   356.00       231.        -8.    -0.004   270.99   1.162s
 I-131    1456.95   364.48        60.       -10.    -0.006   154.92   1.170s
 BA-133   1534.35   383.84       121.       -15.    -0.008   107.74   1.189s
 Cf-249   1550.79   387.95       136.        -3.    -0.002   483.23   1.193s
 SN-113   1565.74   391.69       102.        12.     0.007   118.11   1.196s
 SB-125   1710.45   427.88        24.         8.     0.004   125.00   1.232s
 AG-108M  1734.69   433.94        36.         0.     0.000  1000.00   1.238s
 PM-146   1814.45   453.88        40.         3.     0.002   416.78   1.257s
 SB-125   1852.39   463.37        73.        -7.    -0.004   169.22   1.266s
 Ir-192   1871.16   468.06        86.        -6.    -0.003   242.46   1.271s
 BE-7     1909.29   477.60        72.         9.     0.005   142.88   1.280 
 HF-181   1926.90   482.00        81.         0.     0.000  1000.00   1.284s
 La-140   1946.98   487.02       102.       -13.    -0.007   109.55   1.289s
 RU-103   1987.11   497.05        20.         3.     0.002   297.52   1.298s
 RH-106   2046.35   511.86        75.        51.     0.028    27.90   2.563s
 Kr-85    2054.81   513.98       135.        -8.    -0.004   212.66   1.315s
 Ba-140   2147.92   537.26        17.         9.     0.005    97.13   1.337s
 CS-134   2251.82   563.24        26.         4.     0.002   264.97   1.362s
 CS-134   2276.15   569.32        27.         0.     0.000  1000.00   1.367s
 PA-234   2276.75   569.47        33.        -5.    -0.003   179.28   1.368 
 BI-207   2277.68   569.70        42.        -3.    -0.001   349.11   1.368s
 TL-208   2331.22   583.09        10.        79.     0.044    14.00   1.364 
 SB-125   2400.87   600.50       243.       -12.    -0.007   187.55   1.397s
 CS-134   2417.71   604.71       231.         0.     0.000  1000.00   1.401 
 BI-214   2436.35   609.37         8.       124.     0.069     9.60   0.934s
 PM-144   2471.12   618.06        39.        15.     0.008    63.76   1.414s
 RH-106   2486.54   621.92        78.       -15.    -0.008    88.42   1.417s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:34:04 AMPage  7
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193616.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 SB-125   2542.43   635.89        26.         4.     0.002   179.33   1.430s
 I-131    2546.77   636.97        30.         2.     0.001   393.70   1.432s
 CS-137   2645.51   661.66        22.        11.     0.006    89.72   1.455s
 PM-144   2785.05   696.54        19.        10.     0.006    93.91   1.487s
 NB-94    2809.41   702.63        14.         9.     0.005    94.37   1.493s
 SB-124   2890.04   722.79        24.        10.     0.005    78.63   1.512s
 AG-108M  2890.65   722.94        34.         9.     0.005    96.00   1.512s
 EU-154   2892.34   723.36        43.         9.     0.005   106.81   1.512 
 ZR-95    2895.69   724.20        52.         9.     0.005   116.57   1.513s
 BI-212   2907.58   727.17        60.         3.     0.002   367.57   1.516s
 PM-146   2941.78   735.72        47.       -17.    -0.009    89.87   1.524s
 PM-146   2987.55   747.16        14.         5.     0.003   164.92   1.535s
 ZR-95    3025.83   756.73        51.       -18.    -0.010    88.63   1.543s
 AG-110M  3054.69   763.94        19.        11.     0.006    65.85   1.550s
 NB-95    3062.08   765.79        57.       -15.    -0.008    74.70   1.552s
 PA-234M  3064.57   766.41        30.        11.     0.006    77.86   1.552s
 EU-152   3114.61   778.92        23.         6.     0.003   185.64   1.564s
 BI-212   3140.62   785.42        28.        -8.    -0.004   144.70   1.570s
 CS-134   3182.43   795.87        60.       -14.    -0.008    79.68   1.579s
 TL-210   3197.35   799.60        74.         0.     0.000  1000.00   1.583s
 CS-134   3206.76   801.95        68.         8.     0.005   140.93   1.585s
 CO-58    3242.06   810.78        57.       -11.    -0.006   101.64   1.593s
 La-140   3262.05   815.77        19.         6.     0.003   119.70   1.598s
 Cs-136   3272.97   818.50        64.        -7.    -0.004   177.54   1.600s
 MN-54    3338.38   834.85         5.        14.     0.008    41.47   1.615s
 Co-56    3386.08   846.77        35.       -15.    -0.008    90.71   1.626s
 TL-208   3441.27   860.56        20.         8.     0.004   127.88   1.638s
 NB-94    3483.41   871.10        25.        -7.    -0.004   107.85   1.648s
 EU-154   3491.95   873.23        40.        -2.    -0.001   598.15   1.650s
 PA-234   3521.16   880.53        42.         4.     0.002   234.52   1.657s
 PA-234   3532.00   883.24        46.         0.     0.000  1000.00   1.659s
 AG-110M  3537.78   884.68        46.         0.     0.000  1000.00   1.660s
 Sc-46    3556.17   889.28        26.         8.     0.005    94.24   1.664s
 Y-88     3591.22   898.04        15.         7.     0.004   127.38   1.672s
 AC-228   3643.36   911.07        25.        33.     0.018    37.58   1.684s
 AG-110M  3749.09   937.49        15.         4.     0.002   218.66   1.708s
 PA-234   3783.21   946.02        15.         8.     0.004   112.15   1.716s
 EU-152   3855.60   964.11        15.        10.     0.006    87.28   1.732s
 AC-228   3875.05   968.97        27.         9.     0.005    92.26   1.736 
 EU-154   3984.54   996.33        30.         2.     0.001   318.75   1.761s
 PA-234M  4003.22  1001.00        33.         0.     0.000  1000.00   1.765s
 EU-154   4018.33  1004.77        44.       -10.    -0.006    95.00   1.768 
 Co-56    4150.66  1037.84        16.         0.     0.000  1000.00   1.798s
 Cs-136   4191.60  1048.07         6.         6.     0.003    69.27   1.807s
 RH-106   4200.76  1050.36        13.         6.     0.003    90.66   1.809s
 BI-207   4253.99  1063.66        32.        -7.    -0.004   187.54   1.820s
 Ga-68    4308.98  1077.40        32.        -4.    -0.002   325.32   1.833s
 FE-59    4396.44  1099.25        16.         2.     0.001   460.07   1.852s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:34:04 AMPage  8
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193616.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152   4447.76  1112.07        75.       -13.    -0.007    98.61   1.863s
 ZN-65    4461.66  1115.55        62.       -10.    -0.006   113.48   1.866s
 BI-214   4480.63  1120.29        50.        13.     0.007    81.75   1.870s
 Sc-46    4481.68  1120.55        51.         1.     0.001   975.17   1.870 
 Ta-182   4484.69  1121.30        55.        13.     0.007    85.30   1.871 
 CO-60    4692.57  1173.24        32.       -16.    -0.009    84.16   1.916s
 Ta-182   4755.86  1189.05        32.       -11.    -0.006   120.72   1.930s
 Ta-182   4885.39  1221.41        40.        -7.    -0.004   224.92   1.957s
 Co-56    4952.92  1238.28        17.         8.     0.004   125.93   1.972 
 NA-22    5098.03  1274.53         6.         7.     0.004    61.39   2.003s
 EU-154   5098.08  1274.54        13.         3.     0.002   159.04   2.003s
 FE-59    5166.35  1291.60        28.       -12.    -0.007   105.15   2.017s
 TL-210   5252.04  1313.00        17.        -5.    -0.003   198.49   2.036s
 CO-60    5330.11  1332.50        17.        -9.    -0.005   112.49   2.052s
 AG-110M  5537.48  1384.30        17.        -3.    -0.002   327.45   2.096s
 EU-152   5632.39  1408.00         6.         5.     0.003   126.49   2.115 
 K-40     5842.91  1460.58         0.       335.     0.186     5.46   1.756 
 La-140   6386.02  1596.21         0.         6.     0.003    40.82   2.269s
 SB-124   6765.58  1690.98        13.        -4.    -0.002   246.63   2.345s
 BI-214   7060.00  1764.49         0.        24.     0.013    20.41   2.403s
 Co-56    7087.48  1771.35        24.         0.     0.000  1000.00   2.408s
 Y-88     7346.69  1836.06        13.        -8.    -0.005   116.96   2.459s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   2.8109E+00                                      5.31E+01             
                           477.60 2.811E+00 ?(  1.373E+01 1.43E+02 1.05E+01 G  
 
NA-22    C   4.8950E-01                                      9.50E+02             
                          1274.53 4.895E-01 ?(  9.696E-01 6.14E+01 9.99E+01 G  
 
K-40     N   2.4525E+02                                      4.66E+11             
                          1460.83 2.452E+02  (  5.395E+00 5.46E+00 1.07E+01 G  
 
Sc-46    F   4.4051E-01                                      8.38E+01             
                           889.28 4.405E-01 ?(  1.416E+00 9.42E+01 1.00E+02 G  
                          1120.55 6.630E-02 -   2.292E+00 9.75E+02 1.00E+02 G  
 
CR-51    F  -3.9595E+00                                      2.77E+01             
                           320.08-3.960E+00 &(  2.449E+01 1.84E+02 9.94E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:34:04 AMPage  9
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193616.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
MN-54    C   7.3691E-01                                      3.12E+02             
                           834.85 7.369E-01 &(  6.569E-01 4.15E+01 1.00E+02 G  
 
FE-59    F   2.2232E-01                                      4.45E+01             
                          1099.25 2.223E-01 ?(  2.373E+00 4.60E+02 5.65E+01 G  
                          1291.60-2.025E+00 +   4.517E+00 1.05E+02 4.32E+01 G  
 
Co-56    C  -7.7735E-01                                      7.73E+01             
                           846.77-7.774E-01 &(  1.573E+00 9.07E+01 9.99E+01 G  
                          1238.28 8.315E-01 &   2.279E+00 1.26E+02 6.61E+01 G  
                          1037.84 0.000E+00 +   9.096E+00 1.00E+03 1.41E+01 G  
                          1771.35 0.000E+00 +   1.514E+01 1.00E+03 1.55E+01  A 
 
CO-57    C   3.0270E-01                                      2.72E+02             
                           122.06 3.027E-01 ?(  1.082E+00 1.06E+02 8.56E+01 G  
                           136.47-3.095E+00 +   1.677E+01 1.62E+02 1.07E+01 G  
 
CO-58    C  -5.5661E-01                                      7.09E+01             
                           810.78-5.566E-01 ?(  1.917E+00 1.02E+02 9.95E+01 G  
 
CO-60    F  -6.5398E-01                                      1.93E+03             
                          1332.50-6.540E-01 ?(  1.593E+00 1.12E+02 1.00E+02 G  
                          1173.24-1.056E+00 +   1.919E+00 8.42E+01 9.99E+01 G  
 
ZN-65    F  -1.2833E+00                                      2.44E+02             
                          1115.55-1.283E+00 ?(  4.953E+00 1.13E+02 5.06E+01 G  
 
NB-94    I   4.1674E-01                                      7.41E+06             
                           702.63 4.167E-01 ?(  9.338E-01 9.44E+01 9.79E+01 G  
                           871.10-3.714E-01 -   1.380E+00 1.08E+02 9.99E+01 G  
 
ZR-95    I  -1.5648E+00                                      6.40E+01             
                           756.73-1.565E+00 ?(  3.174E+00 8.86E+01 5.45E+01 G  
                           724.20 9.574E-01 +   3.811E+00 1.17E+02 4.42E+01 G  
 
NB-95    I  -7.3854E-01                                      6.40E+01             
                           765.79-7.385E-01 &(  1.839E+00 7.47E+01 9.98E+01 G  
 
RU-103   I   1.1604E-01                                      3.93E+01             
                           497.05 1.160E-01 ?(  9.109E-01 2.98E+02 9.09E+01 G  
                           610.30 5.433E-06 %   5.237E+01 2.82E+08 5.75E+00 GA 
 
RH-106   I  -2.0167E+00                                      3.74E+02             
                           621.92-6.181E+00 ?(  1.835E+01 8.84E+01 9.93E+00 G  
                          1050.36 2.449E+01 ?(  7.626E+01 9.07E+01 1.56E+00 G  
                           511.86 9.136E+00 ?   7.748E+00 2.79E+01 2.00E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:34:04 AMPage 10
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193616.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-108M  C   2.3265E-01                                      1.53E+05             
                           433.94 0.000E+00 ?(  1.076E+00 1.00E+03 9.05E+01 G  
                           722.94 4.644E-01 ?(  1.517E+00 9.60E+01 9.08E+01 G  
                           614.28 3.494E-07 &   3.367E+00 2.82E+08 8.98E+01 G  
 
AG-110M  F   5.7056E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  2.531E+00 1.00E+03 7.27E+01 G  
                           657.76-1.523E-02 &   1.736E+00 3.22E+03 9.46E+01 G  
                           937.49 6.507E-01 ?(  3.377E+00 2.19E+02 3.44E+01 G  
                          1384.30-9.244E-01 +   6.756E+00 3.27E+02 2.43E+01 G  
                           763.94 2.308E+00 ?(  5.020E+00 6.58E+01 2.23E+01 G  
 
SN-113   F   5.7198E-01                                      1.15E+02             
                           391.69 5.720E-01 ?(  2.286E+00 1.18E+02 6.40E+01 G  
 
SB-124   F   4.0629E-01                                      6.02E+01             
                           602.73-4.224E-03 %(  3.037E+00 2.10E+04 9.83E+01 G  
                          1690.98-6.763E-01 +   3.559E+00 2.47E+02 4.78E+01 G  
                           722.79 4.138E+00 ?(  1.094E+01 7.86E+01 1.08E+01 G  
 
SB-125   I   1.0436E+00                                      1.01E+03             
                           427.88 8.484E-01 ?(  2.708E+00 1.25E+02 2.96E+01 G  
                           600.50-2.696E+00 +   1.707E+01 1.88E+02 1.79E+01 G  
                           635.89 1.555E+00 &(  9.848E+00 1.79E+02 1.13E+01 G  
                           463.37-2.336E+00 +   1.357E+01 1.69E+02 1.05E+01 G  
 
I-131    I   5.4802E-02                                      8.02E+00             
                           364.48-3.399E-01 ?(  1.319E+00 1.55E+02 8.17E+01 G  
                           284.30 3.994E+00 *(  1.352E+01 1.29E+02 6.14E+00 G  
                           636.97 1.179E+00 ?(  1.664E+01 3.94E+02 7.17E+00 G  
 
Gd-153   F   8.6448E-01                                      2.42E+02             
                            97.50 8.645E-01  (  4.057E+00 1.40E+02 3.00E+01 G  
                           103.20 3.997E-02 %   5.850E+00 4.30E+03 2.18E+01 G  
 
Ga-68    C  -8.7942E+00                                      4.71E-02             
                          1077.40-8.794E+00 ?(  6.391E+01 3.25E+02 3.30E+00 G  
 
Tc-99m   I  -3.8627E-01                                      2.51E-01             
                           140.51-3.863E-01 ?(  2.120E+00 1.64E+02 8.93E+01 G  
 
BA-133   F  -3.5159E-01                                      3.85E+03             
                           356.00-3.516E-01 ?(  3.232E+00 2.71E+02 6.20E+01 G  
                           302.85-1.421E+00 +   1.263E+01 2.64E+02 1.83E+01 G  
                           383.84-4.814E+00 +   1.746E+01 1.08E+02 8.94E+00 GA 
                            80.99 7.530E-01 ?   2.814E+00 1.38E+02 3.41E+01 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:34:04 AMPage 11
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193616.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-134   I  -1.3770E-01                                      7.54E+02             
                           795.87-8.419E-01 &(  2.244E+00 7.97E+01 8.55E+01 G  
                           604.71 0.000E+00 +   3.064E+00 1.00E+03 9.76E+01 G  
                           569.32 0.000E+00 +   6.810E+00 1.00E+03 1.54E+01 G  
                           801.95 4.884E+00 ?(  2.356E+01 1.41E+02 8.69E+00 G  
                           563.24 1.849E+00 ?(  1.224E+01 2.65E+02 8.35E+00 G  
 
CS-137   I   5.7660E-01                                      1.10E+04             
                           661.66 5.766E-01 &(  1.252E+00 8.97E+01 8.52E+01 G  
 
CE-139   F  -1.0210E-01                                      1.38E+02             
                           165.85-1.021E-01 ?(  1.292E+00 3.70E+02 7.99E+01 G  
 
Ba-140   I   1.4203E+00                                      1.28E+01             
                           537.26 1.420E+00 ?(  3.379E+00 9.71E+01 2.44E+01 G  
                           162.66-5.106E+00 +   1.849E+01 1.08E+02 6.22E+00 G  
                           304.85 0.000E+00 &   5.351E+01 1.00E+03 4.29E+00 G  
 
La-140   I   6.6118E-01                                      1.28E+01             
                          1596.21 5.281E-01 ?(  6.487E-01 4.08E+01 9.54E+01 G  
                           487.02-1.023E+00 -   3.782E+00 1.10E+02 4.55E+01 G  
                           328.76-2.173E+00 -   7.216E+00 9.90E+01 2.03E+01 G  
                           815.77 1.206E+00 &(  5.038E+00 1.20E+02 2.33E+01 G  
 
CE-141   I  -7.3656E-01                                      3.25E+01             
                           145.44-7.366E-01 ?(  4.081E+00 1.66E+02 4.82E+01 G  
 
CE-144   I  -1.1892E+00                                      2.85E+02             
                           133.54-1.189E+00 &(  1.526E+01 3.81E+02 1.11E+01 G  
 
PM-144   C   5.4938E-01                                      3.63E+02             
                           696.54 4.711E-01 ?(  1.040E+00 9.39E+01 9.90E+01 G  
                           618.06 6.276E-01 &(  1.319E+00 6.38E+01 9.91E+01 G  
 
EU-152   F   1.7123E+00                                      4.94E+03             
                           121.78 9.062E-01 ?(  3.070E+00 1.01E+02 2.86E+01 G  
                           344.29 1.070E+00 &(  7.099E+00 1.96E+02 2.65E+01 G  
                          1112.07-6.017E+00 +   2.002E+01 9.86E+01 1.36E+01 G  
                           778.92 2.141E+00 ?(  9.529E+00 1.86E+02 1.29E+01 G  
                           964.11 4.075E+00 ?(  8.108E+00 8.73E+01 1.46E+01 G  
                           244.69-3.037E+00 &   2.825E+01 2.77E+02 7.58E+00 G  
                          1408.00 1.806E+00 ?   5.101E+00 1.26E+02 2.10E+01 GA 
 
EU-154   I   7.4056E-01                                      3.14E+03             
                           123.10-3.293E-02 %(  2.283E+00 2.02E+03 4.08E+01 G  
                          1274.54 6.712E-01 ?(  3.845E+00 1.59E+02 3.52E+01 G  
                           723.36 2.087E+00 &(  7.606E+00 1.07E+02 2.02E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:34:04 AMPage 12
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193616.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           873.23-6.491E-01 +   1.385E+01 5.98E+02 1.23E+01 G  
                          1004.77-3.428E+00 +   1.103E+01 9.50E+01 1.80E+01 G  
                           996.33 1.378E+00 ?(  1.568E+01 3.19E+02 1.06E+01 G  
 
EU-155   I   7.1372E-01                                      1.81E+03             
                           105.31 3.593E-01  (  4.859E+00 3.97E+02 2.12E+01 G  
                            86.54 9.584E-01 ?(  5.454E+00 1.70E+02 3.07E+01 G  
 
Ta-182   F   2.3772E+00                                      1.14E+02             
                          1121.30 2.377E+00 ?(  6.814E+00 8.53E+01 3.49E+01 G  
                          1221.41-1.678E+00 -   8.069E+00 2.25E+02 2.70E+01 G  
                          1189.05-4.522E+00 +   1.195E+01 1.21E+02 1.62E+01 G  
 
Hg-203   F  -4.0377E-01                                      4.66E+01             
                           279.20-4.038E-01 ?(  1.376E+00 1.01E+02 8.15E+01 G  
 
TL-208   N   3.6667E+00                                      6.98E+02             
                           583.02 3.702E+00  (  8.174E-01 1.40E+01 8.45E+01 G  
                           277.28 3.755E+00 &(  1.361E+01 1.07E+02 6.31E+00 G  
                           860.56 3.384E+00 ?(  9.962E+00 1.28E+02 1.24E+01 G  
 
PM-146   C   3.3910E-01                                      2.02E+03             
                           453.88 1.515E-01 &(  1.625E+00 4.17E+02 6.50E+01 G  
                           747.16 6.977E-01 ?(  2.811E+00 1.65E+02 3.40E+01 G  
                           735.72-3.494E+00 +   7.203E+00 8.99E+01 2.25E+01 G  
 
Y-88     F  -7.9557E-01                                      1.07E+02             
                          1836.06-7.956E-01 ?(  1.883E+00 1.17E+02 9.92E+01 G  
                           898.04 4.048E-01 +   1.200E+00 1.27E+02 9.37E+01 G  
 
Cd-113m      3.6251E+02                                      5.33E+03             
                           263.70 3.625E+02 %(  1.656E+04 1.31E+03 6.00E-03   K
 
Cd-109   F   7.7302E+00                                      4.53E+02             
                                                            Derived Ave Activity  
                            88.04 7.730E+00 }(  4.350E+01 1.68E+02 3.79E+00 G  
 
Cf-251   T   3.2984E-02                                      3.28E+05             
                           176.60 3.298E-02 %(  5.184E+00 5.99E+03 1.70E+01 G  
                           227.00-1.036E-01 &   1.414E+01 5.16E+03 6.30E+00 GA 
 
Cf-249   T   4.2316E-02                                      1.28E+05             
                           387.95-1.517E-01 ?(  2.520E+00 4.83E+02 6.60E+01 G  
                           333.44 8.679E-01 ?(  9.778E+00 3.29E+02 1.55E+01 G  
 
Sn-126       8.7183E-01                                      3.65E+07             
                            87.57 8.718E-01 }   4.321E+00 8.00E+01 3.75E+01 GA 
                            64.28 8.718E-01 &(  1.807E+01 6.13E+02 9.70E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:34:04 AMPage 13
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193616.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                            86.94 8.718E-01 }   1.853E+01 3.43E+02 9.04E+00 GA 
 
PB-210   N   1.2260E+01                                      8.14E+03             
                            46.54 1.226E+01  (P 3.655E+01 1.07E+02 4.25E+00 G  
 
PB-212   N   1.1353E+01                                      6.98E+02             
                           238.63 1.135E+01  (  1.455E+00 7.34E+00 4.33E+01 G  
                           300.03 3.722E+01 +   1.793E+01 2.43E+01 3.28E+00 GA 
 
PB-214   N   1.2022E+01                                      5.84E+05             
                           351.93 1.229E+01  (  1.802E+00 9.82E+00 3.76E+01 G  
                           295.09 1.149E+01  (P 3.415E+00 1.49E+01 1.93E+01 G  
                           242.00 1.158E+01     9.347E+00 2.73E+01 7.43E+00 GA 
 
BI-207   C  -5.7596E-01                                      1.18E+04             
                          1063.66-5.760E-01 ?(  2.392E+00 1.88E+02 7.45E+01 G  
                           569.70-1.062E-01 &   1.311E+00 3.49E+02 9.77E+01 G  
 
BI-212   N   1.8591E+00                                      6.98E+02             
                           727.17 1.859E+00 ?(  2.391E+01 3.68E+02 7.55E+00 G  
                           785.42-3.074E+01 +   1.052E+02 1.45E+02 1.28E+00 GA 
 
U-235    N  -1.0839E+00                                      2.57E+11             
                           143.79-3.085E+00  (  1.715E+01 1.66E+02 1.10E+01 G  
                           205.33-7.724E+00 &   2.059E+01 1.04E+02 5.01E+00 G  
                           163.38 3.234E+00 ?(  1.908E+01 1.74E+02 5.08E+00 G  
                           185.72 1.383E+00 * P 1.649E+00 4.65E+01 5.40E+01 GA 
 
BI-214   N   1.1002E+01                                      5.84E+05             
                           609.31 1.100E+01  (P 1.411E+00 9.60E+00 4.61E+01 G  
                          1120.29 5.488E+00 -   1.505E+01 8.17E+01 1.51E+01 G  
                          1764.49 1.425E+01 +   4.376E+00 2.04E+01 1.54E+01 G  
 
BI-210M  T   5.4084E-01                                      1.10E+09             
                           265.83 5.408E-01 &(  1.430E+00 1.01E+02 5.00E+01 G  
                           304.90 0.000E+00 &   8.198E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   6.2304E+00                                      2.10E+03             
                           911.07 6.230E+00 ?(  4.911E+00 3.76E+01 2.90E+01 G  
                           968.97 2.800E+00 -   8.795E+00 9.23E+01 1.75E+01 G  
                           338.32-4.073E+00 -   1.491E+01 1.09E+02 1.20E+01 G  
                            93.35 5.346E+00 ?   2.877E+01 1.61E+02 5.56E+00 XA 
 
TH-227   N  -5.1514E+00                                      7.95E+03             
                           256.24-5.151E+00 ?(  1.327E+01 1.00E+02 7.00E+00 G  
                           235.97-5.871E-01 +   1.698E+01 8.56E+02 1.23E+01 G  
                            50.14 4.976E+00 +   2.263E+01 1.35E+02 8.00E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:34:04 AMPage 14
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193616.An1            
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-229   N   1.2062E+00                                      2.68E+06             
                           193.51 1.206E+00 ?(  2.074E+01 6.57E+02 4.40E+00 G  
                           210.85-2.910E+00 +   3.113E+01 4.09E+02 2.99E+00 G  
 
TH-234   N   1.8168E+01                                      1.63E+12             
                            92.59 1.457E+01  (P 1.461E+01 3.21E+01 5.58E+00 G  
                            63.29 2.343E+01  (P 2.597E+01 3.53E+01 3.81E+00 G  
 
PA-231   N  -1.2489E+01                                      1.20E+07             
                           302.65-1.249E+01 ?(  8.176E+01 1.95E+02 2.88E+00 G  
                           300.07-1.497E+01 +   1.009E+02 2.01E+02 2.46E+00 G  
 
PA-234   N   1.0252E+00                                      1.63E+12             
                           131.29-7.123E-01 ?(  6.906E+00 2.87E+02 1.80E+01 G  
                           946.02 3.359E+00 &(  8.716E+00 1.12E+02 1.34E+01 G  
                           569.47-2.214E+00 +   1.392E+01 1.79E+02 8.20E+00 G  
                           883.24 0.000E+00 -   1.914E+01 1.00E+03 9.60E+00 G  
                           880.53 3.561E+00 &   2.930E+01 2.35E+02 6.00E+00 GA 
 
PA-234M  N   4.6125E+01                                      1.63E+12             
                          1001.00 0.000E+00 ?(  2.065E+02 1.00E+03 8.37E-01 G  
                           766.41 1.774E+02 &(  4.636E+02 7.79E+01 2.94E-01 G  
 
AM-241   T  -1.9875E-01                                      1.58E+05             
                            59.54-1.987E-01 ?(  5.130E+00 7.62E+02 3.59E+01 G  
 
Cs-136   F   2.7146E-02                                      1.30E+01             
                           818.50-3.322E-01 ?(  2.033E+00 1.78E+02 1.00E+02 G  
                          1048.07 4.763E-01 ?(  1.094E+00 6.93E+01 8.00E+01 G  
                           340.57-6.380E-01 +   4.008E+00 1.86E+02 4.69E+01 G  
 
Np-239   T  -9.1910E-01                                      2.36E+00             
                           103.70 1.077E+00 &   4.120E+00 1.14E+02 2.40E+01 X  
                           106.13-9.191E-01 &(  4.316E+00 1.39E+02 2.27E+01 G  
                            99.50 1.726E+00 ?   8.321E+00 1.44E+02 1.50E+01 X  
 
Nd-147       1.8945E-01                                      1.11E+01             
                           531.00 1.895E-01 %(  8.064E+00 1.69E+03 1.30E+01 G  
                            91.10-3.871E-01 &   5.837E+00 4.48E+02 2.83E+01 G  
 
Kr-85    I  -6.5680E+01                                      3.92E+03             
                           513.98-6.568E+01 ?(  4.764E+02 2.13E+02 4.30E-01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:34:04 AMPage 15
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193616.An1            
                                                                                 
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       218.        16.     0.009   135.14   4.976E+00   
 AM-241      59.54       379.        -4.    -0.002   762.40  -1.987E-01   
 BA-133      80.99       150.        16.     0.009   138.49   7.530E-01   
 EU-155      86.54       504.        19.     0.010   169.89   9.584E-01   
 Nd-147      91.10       507.        -7.    -0.004   447.71  -3.871E-01   
 Gd-153      97.50       280.        17.     0.010   139.75   8.645E-01   
 Np-239      99.50       297.        17.     0.010   143.57   1.726E+00   
 Np-239     103.70       186.        17.     0.010   113.88   1.077E+00   
 EU-155     105.31       203.         5.     0.003   396.75   3.593E-01   
 Np-239     106.13       183.       -14.    -0.008   139.24  -9.191E-01   
 EU-152     121.78       145.        17.     0.010   100.97   9.062E-01   
 CO-57      122.06       162.        17.     0.010   106.49   3.027E-01   
 HF-181     133.02       528.       -20.    -0.011   163.01  -7.029E-01   
 CE-144     133.54       548.        -9.    -0.005   381.49  -1.189E+00   
 CO-57      136.47       609.       -22.    -0.012   162.09  -3.095E+00   
 Tc-99m     140.51       631.       -22.    -0.012   164.21  -3.863E-01   
 U-235      143.79       653.       -22.    -0.012   166.36  -3.085E+00   
 CE-141     145.44       711.       -23.    -0.013   165.87  -7.366E-01   
 Ba-140     162.66       215.       -20.    -0.011   108.06  -5.106E+00   
 U-235      163.38       150.        10.     0.006   173.79   3.234E+00   
 CE-139     165.85       169.        -5.    -0.003   370.41  -1.021E-01   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:34:04 AMPage 16
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193616.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 U-235      185.72       110.        43.     0.024    46.45   1.383E+00  P
 TH-229     193.51       110.         3.     0.002   656.59   1.206E+00   
 U-235      205.33       132.       -21.    -0.012   104.15  -7.724E+00   
 TH-229     210.85       103.        -5.    -0.003   408.83  -2.910E+00   
 TH-227     235.97       472.        -4.    -0.002   856.33  -5.871E-01   
 EU-152     244.69       471.       -11.    -0.006   276.53  -3.037E+00   
 TH-227     256.24        77.       -17.    -0.009    99.98  -5.151E+00   
 BI-210M    265.83        41.        12.     0.007   101.38   5.408E-01   
 Hg-203     279.20       100.       -14.    -0.008   101.24  -4.038E-01   
 I-131      284.30        51.        11.     0.006   129.34   3.994E+00   
 TL-210     296.00       485.       -15.    -0.009   204.77  -4.596E-01   
 PA-231     300.07       469.       -15.    -0.009   200.84  -1.497E+01   
 PA-233     300.18       431.       -15.    -0.008   198.73  -5.753E+00   
 PA-231     302.65       416.       -15.    -0.008   194.89  -1.249E+01   
 BA-133     302.85       401.       -11.    -0.006   263.73  -1.421E+00   
 CR-51      320.08       408.       -16.    -0.009   184.22  -3.960E+00   
 Cf-249     333.44       143.         5.     0.003   329.02   8.679E-01   
 Cs-136     340.57       217.       -11.    -0.006   185.78  -6.380E-01   
 EU-152     344.29       213.        11.     0.006   196.05   1.070E+00   
 HF-181     345.83       217.       -11.    -0.006   197.84  -1.888E+00   
 BA-133     356.00       231.        -8.    -0.004   270.99  -3.516E-01   
 I-131      364.48        60.       -10.    -0.006   154.92  -3.399E-01   
 BA-133     383.84       121.       -15.    -0.008   107.74  -4.814E+00   
 Cf-249     387.95       136.        -3.    -0.002   483.23  -1.517E-01   
 SN-113     391.69       102.        12.     0.007   118.11   5.720E-01   
 SB-125     427.88        24.         8.     0.004   125.00   8.484E-01   
 PM-146     453.88        40.         3.     0.002   416.78   1.515E-01   
 SB-125     463.37        73.        -7.    -0.004   169.22  -2.336E+00   
 Ir-192     468.06        86.        -6.    -0.003   242.46  -3.571E-01   
 BE-7       477.60        72.         9.     0.005   142.88   2.811E+00   
 RU-103     497.05        20.         3.     0.002   297.52   1.160E-01   
 RH-106     511.86        75.        51.     0.028    27.90   9.136E+00   
 Kr-85      513.98       135.        -8.    -0.004   212.66  -6.568E+01   
 Ba-140     537.26        17.         9.     0.005    97.13   1.420E+00   
 CS-134     563.24        26.         4.     0.002   264.97   1.849E+00   
 BI-207     569.70        42.        -3.    -0.001   349.11  -1.062E-01   
 SB-125     600.50       243.       -12.    -0.007   187.55  -2.696E+00   
 PM-144     618.06        39.        15.     0.008    63.76   6.276E-01   
 RH-106     621.92        78.       -15.    -0.008    88.42  -6.181E+00   
 SB-125     635.89        26.         4.     0.002   179.33   1.555E+00   
 I-131      636.97        30.         2.     0.001   393.70   1.179E+00   
 CS-137     661.66        22.        11.     0.006    89.72   5.766E-01   
 PM-144     696.54        19.        10.     0.006    93.91   4.711E-01   
 NB-94      702.63        14.         9.     0.005    94.37   4.167E-01   
 SB-124     722.79        24.        10.     0.005    78.63   4.138E+00   
 AG-108M    722.94        34.         9.     0.005    96.00   4.644E-01   
 EU-154     723.36        43.         9.     0.005   106.81   2.087E+00   
 ZR-95      724.20        52.         9.     0.005   116.57   9.574E-01   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:34:04 AMPage 17
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193616.An1            
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 BI-212     727.17        60.         3.     0.002   367.57   1.859E+00   
 PM-146     735.72        47.       -17.    -0.009    89.87  -3.494E+00   
 PM-146     747.16        14.         5.     0.003   164.92   6.977E-01   
 ZR-95      756.73        51.       -18.    -0.010    88.63  -1.565E+00   
 AG-110M    763.94        19.        11.     0.006    65.85   2.308E+00   
 NB-95      765.79        57.       -15.    -0.008    74.70  -7.385E-01   
 PA-234M    766.41        30.        11.     0.006    77.86   1.774E+02   
 EU-152     778.92        23.         6.     0.003   185.64   2.141E+00   
 BI-212     785.42        28.        -8.    -0.004   144.70  -3.074E+01   
 CS-134     795.87        60.       -14.    -0.008    79.68  -8.419E-01   
 CS-134     801.95        68.         8.     0.005   140.93   4.884E+00   
 CO-58      810.78        57.       -11.    -0.006   101.64  -5.566E-01   
 Cs-136     818.50        64.        -7.    -0.004   177.54  -3.322E-01   
 Co-56      846.77        35.       -15.    -0.008    90.71  -7.774E-01   
 NB-94      871.10        25.        -7.    -0.004   107.85  -3.714E-01   
 EU-154     873.23        40.        -2.    -0.001   598.15  -6.491E-01   
 Sc-46      889.28        26.         8.     0.005    94.24   4.405E-01   
 Y-88       898.04        15.         7.     0.004   127.38   4.048E-01   
 AG-110M    937.49        15.         4.     0.002   218.66   6.507E-01   
 EU-152     964.11        15.        10.     0.006    87.28   4.075E+00   
 EU-154     996.33        30.         2.     0.001   318.75   1.378E+00   
 EU-154    1004.77        44.       -10.    -0.006    95.00  -3.428E+00   
 Cs-136    1048.07         6.         6.     0.003    69.27   4.763E-01   
 RH-106    1050.36        13.         6.     0.003    90.66   2.449E+01   
 BI-207    1063.66        32.        -7.    -0.004   187.54  -5.760E-01   
 Ga-68     1077.40        32.        -4.    -0.002   325.32  -8.794E+00   
 FE-59     1099.25        16.         2.     0.001   460.07   2.223E-01   
 EU-152    1112.07        75.       -13.    -0.007    98.61  -6.017E+00   
 ZN-65     1115.55        62.       -10.    -0.006   113.48  -1.283E+00   
 Sc-46     1120.55        51.         1.     0.001   975.17   6.630E-02   
 CO-60     1173.24        32.       -16.    -0.009    84.16  -1.056E+00   
 Co-56     1238.28        17.         8.     0.004   125.93   8.315E-01   
 NA-22     1274.53         6.         7.     0.004    61.39   4.895E-01   
 EU-154    1274.54        13.         3.     0.002   159.04   6.712E-01   
 FE-59     1291.60        28.       -12.    -0.007   105.15  -2.025E+00   
 TL-210    1313.00        17.        -5.    -0.003   198.49  -1.710E+00   
 CO-60     1332.50        17.        -9.    -0.005   112.49  -6.540E-01   
 AG-110M   1384.30        17.        -3.    -0.002   327.45  -9.244E-01   
 EU-152    1408.00         6.         5.     0.003   126.49   1.806E+00   
 SB-124    1690.98        13.        -4.    -0.002   246.63  -6.763E-01   
 Y-88      1836.06        13.        -8.    -0.005   116.96  -7.956E-01   
   P - Peakbackground subtraction
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:34:04 AMPage 18
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193616.An1            
                                                                                 

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    2.8109E+00    2.8109E+00    1.429E+02%                1.37E+01
 NA-22  #A    4.8950E-01    4.8950E-01    6.139E+01%                9.70E-01
 K-40         2.4525E+02    2.4525E+02    5.464E+00%                5.40E+00
 Sc-46  #A    4.4051E-01    4.4051E-01    9.424E+01%                1.42E+00
 CR-51  #A   -3.9595E+00   -3.9595E+00    1.842E+02%                2.45E+01
 MN-54  #     7.3691E-01    7.3691E-01    4.147E+01%                6.57E-01
 FE-59  #A    2.2232E-01    2.2232E-01    4.601E+02%                2.37E+00
 Co-56  #A   -7.7735E-01   -7.7735E-01    9.071E+01%                1.57E+00
 CO-57  #A    3.0270E-01    3.0270E-01    1.065E+02%                1.08E+00
 CO-58  #A   -5.5661E-01   -5.5661E-01    1.016E+02%                1.92E+00
 CO-60  #A   -6.5398E-01   -6.5398E-01    1.125E+02%                1.59E+00
 ZN-65  #A   -1.2833E+00   -1.2833E+00    1.135E+02%                4.95E+00
 NB-94  #A    4.1674E-01    4.1674E-01    9.437E+01%                9.34E-01
 ZR-95  #A   -1.5648E+00   -1.5648E+00    8.863E+01%                3.17E+00
 NB-95  #A   -7.3854E-01   -7.3854E-01    7.470E+01%                1.84E+00
 RU-103 #A    1.1604E-01    1.1604E-01    2.975E+02%                9.11E-01
 RH-106 #A   -2.0167E+00   -2.0167E+00    6.332E+01%                1.83E+01
 AG-108M#A    2.3265E-01    2.3265E-01    9.600E+01%                1.08E+00
 AG-110M#A    5.7056E-01    5.7056E-01    6.585E+01%                2.53E+00
 SN-113 #A    5.7198E-01    5.7198E-01    1.181E+02%                2.29E+00
 SB-124 #A    4.0629E-01    4.0629E-01    7.863E+01%                3.04E+00
 SB-125 #A    1.0436E+00    1.0436E+00    1.093E+02%                2.71E+00
 I-131  #A    5.4799E-02    5.4802E-02    1.293E+02%                1.32E+00
 Gd-153 #A    8.6448E-01    8.6448E-01    1.397E+02%                4.06E+00
 Ga-68  #A   -8.7107E+00   -8.7942E+00    3.253E+02%                6.39E+01
 Tc-99m #A   -3.8557E-01   -3.8627E-01    1.642E+02%                2.12E+00
 BA-133 #A   -3.5159E-01   -3.5159E-01    2.710E+02%                3.23E+00
 CS-134 #A   -1.3770E-01   -1.3770E-01    7.968E+01%                2.24E+00
 CS-137 #A    5.7660E-01    5.7660E-01    8.972E+01%                1.25E+00
 CE-139 #A   -1.0210E-01   -1.0210E-01    3.704E+02%                1.29E+00
 Ba-140 #A    1.4203E+00    1.4203E+00    9.713E+01%                3.38E+00
 La-140 #     6.6115E-01    6.6118E-01    4.082E+01%                6.49E-01
 CE-141 #A   -7.3655E-01   -7.3656E-01    1.659E+02%                4.08E+00
 CE-144 #A   -1.1892E+00   -1.1892E+00    3.815E+02%                1.53E+01
 PM-144 #A    5.4938E-01    5.4938E-01    5.675E+01%                1.04E+00
 EU-152 #A    1.7123E+00    1.7123E+00    7.530E+01%                3.07E+00
 EU-154 #A    7.4056E-01    7.4056E-01    1.068E+02%                2.28E+00
 EU-155 #A    7.1372E-01    7.1372E-01    1.699E+02%                4.86E+00
 HF-181 #A    0.0000E+00    0.0000E+00    7.071E+02%                1.91E+00
 Ta-182 #A    2.3772E+00    2.3772E+00    8.530E+01%                6.81E+00
 Hg-203 #A   -4.0377E-01   -4.0377E-01    1.012E+02%                1.38E+00
 TL-208       3.6667E+00    3.6667E+00    1.400E+01%                8.17E-01
 PM-146 #A    3.3910E-01    3.3910E-01    1.649E+02%                1.63E+00
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 8:34:04 AMPage 19
 TestAmerica Inc                 Spectrum name: 12_Gamma_20193616.An1            
                                                                                 
 Y-88   #A   -7.9557E-01   -7.9557E-01    1.170E+02%                1.88E+00
 Cd-113m#B    3.6251E+02    3.6251E+02    1.308E+03%                1.66E+04
 Cd-109 #A    7.7302E+00    7.7302E+00    1.680E+02%                4.35E+01
 Cf-251 #A    3.2984E-02    3.2984E-02    5.986E+03%                5.18E+00
 Cf-249 #A    4.2316E-02    4.2316E-02    2.923E+02%                2.52E+00
 Sn-126 #A    8.7183E-01    8.7183E-01    6.129E+02%                1.81E+01
 PB-210  A    1.2260E+01    1.2260E+01    1.068E+02%                3.66E+01
 PB-212       1.1353E+01    1.1353E+01    7.335E+00%                1.46E+00
 PB-214       1.2022E+01    1.2022E+01    8.917E+00%                1.80E+00
 BI-207 #A   -5.7596E-01   -5.7596E-01    1.875E+02%                2.39E+00
 BI-212 #A    1.8591E+00    1.8591E+00    3.676E+02%                2.39E+01
 U-235  #A   -1.0839E+00   -1.0839E+00    1.203E+02%                1.72E+01
 BI-214       1.1002E+01    1.1002E+01    9.604E+00%                1.41E+00
 BI-210M#A    5.4084E-01    5.4084E-01    1.014E+02%                1.43E+00
 AC-228       6.2304E+00    6.2304E+00    3.758E+01%                4.91E+00
 TH-227 #A   -5.1514E+00   -5.1514E+00    9.998E+01%                1.33E+01
 TH-229 #A    1.2062E+00    1.2062E+00    6.566E+02%                2.07E+01
 TH-234 #     1.8168E+01    1.8168E+01    2.384E+01%                1.46E+01
 PA-231 #A   -1.2489E+01   -1.2489E+01    1.949E+02%                8.18E+01
 PA-233 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.49E+00
 PA-234 #A    1.0252E+00    1.0252E+00    1.122E+02%                6.91E+00
 PA-234M#A    4.6125E+01    4.6125E+01    7.786E+01%                2.06E+02
 AM-241 #A   -1.9875E-01   -1.9875E-01    7.624E+02%                5.13E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.25E+01
 Ir-192 #A    0.0000E+00    0.0000E+00    7.071E+02%                2.71E+00
 Cs-136 #A    2.7145E-02    2.7146E-02    6.927E+01%                2.03E+00
 Np-239 #A   -9.1892E-01   -9.1910E-01    1.392E+02%                4.32E+00
 Nd-147 #A    1.8945E-01    1.8945E-01    1.691E+03%                8.06E+00
 TL-210 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.15E+00
 Kr-85  #A   -6.5680E+01   -6.5680E+01    2.127E+02%                4.76E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.1 keV)     3.077E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.1 keV) 3.0768869E+02  Bq/Sample     
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Test America St. Louis                    Spectrum ID: 9_Gamma_20193756 
-----------------------------------------------------------------------------                      
   Sample Description: 452321_Gamma_160-36453-B-23-C DU 
             Detector: Detector # 9       
             Batch ID: 452321                 
    Work Order Number: Gamma   
           Lot Number: 160-36453-B-23-C DU
-----------------------------------------------------------------------------
        Decay to Time: 12/18/2019 08:36       Live Time: 1800   sec
     Acquisition Time: 12/18/2019 08:36:26    Real Time: 1802   sec
        Analysis Time: 12/18/2019 09:06       Dead Time: 0.10   %
    Analysis Quantity: 1.000E+00 Sample             
-----------------------------------------------------------------------------                    
  Efficiency Cal File: 9_Soil_TunaCan.Clb
  Efficiency Cal Desc: 9_Soil_TunaCan_90099_050312
  Efficiency Cal Date: 6/14/2012 10:19
      Energy Cal Date: 3/1/2012 13:57                   
              Library: Client_Long_Rev15.lib
 Bkgd Correction File: 9_2019-12-07_1444.PBC
-----------------------------------------------------------------------------
                           1-Sigma      1-Sigma      1-Sigma       Minimum
                           Counting     Counting     Total        Detectable
Nuclide     Activity       Uncert       Uncert       Uncert        Activity
            Bq/Sample         %         Bq/Sample    Bq/Sample    Bq/Sample
-----------------------------------------------------------------------------
BE-7       2.222E+00          101.4     2.252E+00    2.255E+00    7.661E+00
NA-22      2.384E-01          112.0     2.670E-01    2.673E-01    9.397E-01
K-40       1.934E+02            5.4     1.039E+01    1.435E+01    8.406E+00
Sc-46      7.115E-03           84.1     5.987E-03    5.998E-03    1.877E+00
CR-51     -2.354E-01         1145.4     2.697E+00    2.697E+00    1.908E+01
MN-54     -8.673E-02          511.2     4.434E-01    4.434E-01    1.040E+00
FE-59      4.472E-01          138.7     6.202E-01    6.206E-01    1.731E+00
Co-56      1.121E-01           62.8     7.034E-02    7.057E-02    1.051E+00
CO-57      2.098E-01          111.9     2.348E-01    2.351E-01    7.886E-01
CO-58     -3.240E-01          116.0     3.759E-01    3.762E-01    1.284E+00
CO-60      3.246E-02          112.4     3.648E-02    3.652E-02    1.160E+00
ZN-65      0.000E+00         1.#INF     4.445E-01    4.445E-01    3.980E+00
NB-94      3.798E-01           88.0     3.343E-01    3.349E-01    1.126E+00
ZR-95      6.862E-01          113.5     7.791E-01    7.799E-01    1.761E+00
NB-95     -1.909E-01          253.5     4.839E-01    4.840E-01    1.665E+00
RU-103     2.096E-01          151.0     3.165E-01    3.167E-01    7.757E-01
RH-106     6.370E+00           88.1     5.609E+00    5.618E+00    2.077E+01
AG-108M   -1.494E-01          216.3     3.232E-01    3.233E-01    7.921E-01
AG-110M    2.587E-01           69.1     1.788E-01    1.793E-01    2.420E+00
SN-113    -2.727E-02         1529.7     4.172E-01    4.172E-01    1.460E+00
SB-124     2.501E-01           44.7     1.118E-01    1.126E-01    2.387E+00
SB-125     2.090E+00           44.7     9.347E-01    9.408E-01    1.666E+00
I-131      6.205E-01           61.7     3.830E-01    3.844E-01    7.083E-01
Gd-153    -9.001E-01          147.0     1.323E+00    1.324E+00    4.417E+00
Ga-68     -6.315E+00          325.3     2.054E+01    2.055E+01    4.590E+01
Tc-99m    -3.120E-01          102.0     3.181E-01    3.186E-01    1.062E+00
BA-133    -3.629E-01          208.1     7.550E-01    7.553E-01    2.548E+00
CS-134     6.610E-01           74.4     4.918E-01    4.930E-01    1.266E+00
CS-137     1.801E-02         2293.5     4.131E-01    4.131E-01    1.456E+00
CE-139    -3.704E-01           72.9     2.701E-01    2.724E-01    1.167E+00
Ba-140     8.599E-01          100.1     8.610E-01    8.622E-01    2.154E+00
La-140     1.770E-01          126.1     2.232E-01    2.234E-01    1.211E+00
CE-141    -5.857E-01          100.1     5.861E-01    5.868E-01    1.955E+00
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CE-144     1.841E-07   1742025205.3     3.208E+00    3.208E+00    1.083E+01
PM-144    -9.783E-02          497.4     4.866E-01    4.866E-01    1.150E+00
EU-152     6.541E-01           90.2     5.899E-01    5.909E-01    2.624E+00
EU-154    -1.757E-01          275.0     4.833E-01    4.834E-01    1.647E+00
EU-155     1.880E-07    911869305.8     1.714E+00    1.714E+00    5.782E+00
HF-181     2.930E-01          110.8     3.248E-01    3.251E-01    1.106E+00
Ta-182     1.883E+00           71.8     1.352E+00    1.355E+00    4.611E+00
Hg-203     1.693E-01          192.6     3.262E-01    3.263E-01    1.112E+00
TL-208     3.564E+00           10.8     3.838E-01    4.260E-01    5.310E-01
PM-146     1.769E-01          180.8     3.199E-01    3.200E-01    1.024E+00
Y-88       4.107E-01           41.8     1.716E-01    1.732E-01    5.109E-01
Cd-113m   -5.544E+03           84.6     4.692E+03    4.705E+03    1.565E+04
Cd-109     0.000E+00         1.#INF     1.346E+01    1.346E+01    4.487E+01
Cf-251    -1.245E+00          119.4     1.486E+00    1.490E+00    3.821E+00
Cf-249     1.891E-01          206.4     3.903E-01    3.904E-01    1.346E+00
Sn-126     3.323E+00          113.9     3.786E+00    3.790E+00    1.265E+01
PB-210     1.909E+01           38.0     7.246E+00    7.333E+00    1.815E+01
PB-212     9.121E+00            7.0     6.395E-01    8.701E-01    1.102E+00
PB-214     9.820E+00            7.9     7.796E-01    9.317E-01    1.796E+00
BI-207     1.883E-01          164.2     3.092E-01    3.093E-01    1.589E+00
BI-212     0.000E+00         1.#INF     3.755E+00    3.755E+00    2.080E+01
U-235      2.045E+00           50.3     1.030E+00    1.035E+00    2.911E+00
BI-214     9.228E+00           10.2     9.406E-01    1.056E+00    1.558E+00
BI-210M   -1.932E-01          308.9     5.967E-01    5.968E-01    1.967E+00
AC-228     8.718E+00           12.0     1.045E+00    1.136E+00    2.541E+00
TH-227    -4.239E+00          109.5     4.642E+00    4.649E+00    1.141E+01
TH-229     6.976E+00           72.8     5.078E+00    5.109E+00    1.452E+01
TH-234     8.499E+00           35.3     3.002E+00    3.039E+00    1.042E+01
PA-231     0.000E+00         1.#INF     3.542E+00    3.542E+00    6.327E+01
PA-233     0.000E+00         1.#INF     2.530E-01    2.530E-01    5.169E+00
PA-234    -1.368E+00          145.3     1.987E+00    1.988E+00    6.641E+00
PA-234M    3.096E+01          135.4     4.191E+01    4.194E+01    2.197E+02
AM-241     9.395E-01          104.2     9.788E-01    9.800E-01    2.502E+00
Np-237     0.000E+00         1.#INF     4.071E+00    4.071E+00    1.357E+01
Ir-192     2.333E-01           94.0     2.193E-01    2.197E-01    2.159E+00
Cs-136     3.636E-01           93.1     3.385E-01    3.392E-01    1.147E+00
Np-239     1.129E+00          141.0     1.593E+00    1.594E+00    5.319E+00
Nd-147     1.939E+00           93.6     1.815E+00    1.819E+00    4.435E+00
TL-210     0.000E+00         1.#INF     3.580E-02    3.580E-02    1.241E+00
Kr-85      0.000E+00         1.#INF     1.451E+01    1.451E+01    3.246E+02
-----------------------------------------------------------------------------
Total      3.292E+02

      Analyst: Kellene Robbs
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 9:06:39 AMPage  1
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193756.An1             
                                                                                 
 Sample description                                             
      452321_Gamma_160-36453-B-23-C DU                                
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_Gamma_20193756.An1

 Acquisition information
        Start time:                 12/18/2019 8:36:26 AM
        Live time:               1800
        Real time:               1802
        Dead time:                  0.10 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N09363993                                                 
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      Client_Long_Rev15.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            100 (    25.08keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 9:06:39 AMPage  2
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193756.An1             
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       12/18/2019 8:36:00 AM
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2019-12-07_1444.PBC
                                                 12/7/2019 2:44:35 PM

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   26 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.0927

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    46.69       38.  37.96   1.35  2.577E-02    46.54   4.250  1.909E+01 PB210 
    59.54       22. 104.19   1.01  3.659E-02    59.54  35.900    PBC<MDA AM241 
    63.29       20. 118.50   1.01  3.921E-02    63.29   3.810    PBC<MDA TH234 
    66.49       23. 113.92   1.02  3.987E-02    64.28   9.700    PBC<MDA Sn126 
    74.76      153.  11.66   1.03  4.571E-02
    77.23      200.  10.05   1.03  4.681E-02
    87.40       75.  31.26   0.64  5.034E-02    86.49  13.100  6.379E+00 Np237 
                                                86.54  30.700  2.721E+00 EU155 
                                                86.94   9.040  9.220E+00 Sn126 
                                                87.57  37.500  2.215E+00 Sn126 
                                                88.04   3.790  2.186E+01 Cd109 
    92.45       48.  35.32   1.04  5.156E-02    92.59   5.584    PBC<MDA TH234 
    99.50       21.  66.26   1.05  5.266E-02    99.50  15.000    PBC<MDA Np239 
   106.13       25. 141.04   1.05  5.323E-02   106.13  22.700    PBC<MDA Np239 
   122.06       17. 111.91   1.07  5.303E-02   121.78  28.580    PBC<MDA EU152 
                                               122.06  85.600  2.098E-01 CO57  
   143.76       20.  50.34   1.18  5.039E-02   143.79  10.960    PBC<MDA U235  
   186.18       95.  20.38   1.43  4.403E-02   185.72  54.000  2.220E+00 U235  
   193.51       19. 105.57   1.14  4.287E-02   193.51   4.400    PBC<MDA TH229 
   210.85       20. 100.25   1.15  4.052E-02   210.85   2.990    PBC<MDA TH229 
   238.48      247.   8.24   0.97  3.733E-02   238.63  43.300  8.481E+00 PB212 
   241.84       73.  18.15   1.18  3.697E-02   242.00   7.430  1.467E+01 PB214 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 9:06:39 AMPage  3
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193756.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   277.28       11. 143.94   1.21  3.372E-02   277.28   6.310    PBC<MDA TL208 
   279.20        8. 192.62   1.22  3.356E-02   279.20  81.460    PBC<MDA Hg203 
   294.94      131.  13.49   0.82  3.233E-02   295.09  19.300  1.168E+01 PB214 
                                               296.00  79.000  2.860E+00 TL210 
   300.04       17. 183.26   1.24  3.195E-02   300.03   3.280    PBC<MDA PB212 
                                               300.07   2.460  1.176E+01 PA231 
                                               300.18   6.200  4.665E+00 PA233 
   328.76       11. 136.57   1.26  2.999E-02   328.76  20.300    PBC<MDA La140 
   338.20       52.  22.86   1.31  2.940E-02   338.32  12.010  8.102E+00 AC228 
   351.88      176.  10.88   1.51  2.861E-02   351.93  37.600  9.074E+00 PB214 
   364.48       13.  91.52   1.29  2.791E-02   364.48  81.700    PBC<MDA I131  
   387.95        6. 206.38   1.31  2.671E-02   387.95  66.000    PBC<MDA Cf249 
   427.88       22.  44.72   1.35  2.491E-02   427.88  29.600    PBC<MDA SB125 
   463.37       15.  88.19   1.38  2.352E-02   463.37  10.470    PBC<MDA SB125 
   468.06       14.  93.97   1.38  2.335E-02   468.06  51.750    PBC<MDA Ir192 
   477.60       10. 101.38   1.39  2.301E-02   477.60  10.520    PBC<MDA BE7   
   482.00       10. 110.82   1.40  2.286E-02   482.00  80.500    PBC<MDA HF181 
   487.02        8. 126.09   1.40  2.269E-02   487.02  45.500    PBC<MDA La140 
   497.05        8. 151.02   1.41  2.236E-02   497.05  90.900    PBC<MDA RU103 
   511.86       62.  22.12   2.67  2.188E-02   511.86  20.000  7.870E+00 RH106 
   531.00       10.  93.61   1.44  2.130E-02   531.00  13.000    PBC<MDA Nd147 
   537.26        8. 100.13   1.44  2.112E-02   537.26  24.390    PBC<MDA Ba140 
   563.24        1. 969.14   1.47  2.040E-02   563.24   8.350    PBC<MDA CS134 
   569.32       11.  74.41   1.47  2.024E-02   569.32  15.380    PBC<MDA CS134 
                                               569.47   8.200  3.683E+00 PA234 
                                               569.70  97.740  3.091E-01 BI207 
   569.70        5. 179.38   1.47  2.023E-02   569.32  15.380  8.626E-01 CS134 
                                               569.47   8.200  1.618E+00 PA234 
                                               569.70  97.740  1.358E-01 BI207 
   583.15      108.  10.77   1.64  1.989E-02   583.02  84.500  3.564E+00 TL208 
   609.30      147.  10.19   1.31  1.925E-02   609.31  46.090  9.228E+00 BI214 
   621.92       12. 176.76   1.51  1.896E-02   621.92   9.930    PBC<MDA RH106 
   636.97       10.  82.87   1.53  1.862E-02   636.97   7.170    PBC<MDA I131  
   657.76       14.  69.10   1.54  1.818E-02   657.76  94.640    PBC<MDA AG110M
   702.63       12.  88.02   1.58  1.730E-02   702.63  97.900    PBC<MDA NB94  
   722.79        2. 488.08   1.60  1.693E-02   722.79  10.810    PBC<MDA SB124 
                                               722.94  90.840  7.827E-02 AG108M
                                               723.36  20.220  3.518E-01 EU154 
   735.72        5. 180.83   1.61  1.671E-02   735.72  22.500    PBC<MDA PM146 
   756.73       11. 113.55   1.62  1.635E-02   756.73  54.460    PBC<MDA ZR95  
   766.41       10. 135.37   1.63  1.620E-02   765.79  99.790    PBC<MDA NB95  
                                               766.41   0.294  1.206E+02 PA234M
   785.42        7. 181.04   1.65  1.590E-02   785.42   1.280    PBC<MDA BI212 
   795.87       11.  82.82   1.66  1.574E-02   795.87  85.530    PBC<MDA CS134 
   818.50       10.  93.09   1.67  1.540E-02   818.50 100.000    PBC<MDA Cs136 
   860.28        8. 142.98   1.71  1.482E-02   860.56  12.420    PBC<MDA TL208 
   910.78       63.  17.05   1.75  1.418E-02   911.07  29.000  8.519E+00 AC228 
   964.11       11. 110.15   1.79  1.357E-02   964.11  14.605    PBC<MDA EU152 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 9:06:39 AMPage  4
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193756.An1             
                                                                                 
  pk energy   area   uncert  fwhm     corr     nuclide  brnch.    act.   nuc    
   968.80       40.  21.89   3.09  1.352E-02   968.97  17.460  9.473E+00 AC228 
  1050.36        9.  88.05   1.85  1.269E-02  1050.36   1.560    PBC<MDA RH106 
  1063.66        4. 275.10   1.86  1.257E-02  1063.66  74.500    PBC<MDA BI207 
  1099.25        6. 166.85   1.89  1.224E-02  1099.25  56.500    PBC<MDA FE59  
  1112.07        4. 312.55   1.89  1.213E-02  1112.07  13.644    PBC<MDA EU152 
  1120.31        9. 117.87   1.90  1.206E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987    PBC<MDA Sc46  
  1120.55        9. 103.57   1.90  1.206E-02  1120.29  15.100    PBC<MDA BI214 
                                              1120.55  99.987  4.308E-01 Sc46  
                                              1121.30  34.900  1.235E+00 Ta182 
  1121.33        9. 109.48   1.90  1.205E-02  1120.55  99.987    PBC<MDA Sc46  
                                              1121.30  34.900  1.235E+00 Ta182 
  1173.24        8. 151.29   1.94  1.163E-02  1173.24  99.900    PBC<MDA CO60  
  1188.99       11.  92.93   1.95  1.150E-02  1189.05  16.200    PBC<MDA Ta182 
  1238.28       14.  86.41   1.98  1.114E-02  1238.28  66.070    PBC<MDA Co56  
  1274.53        5. 112.03   2.01  1.088E-02  1274.53  99.940    PBC<MDA NA22  
                                              1274.54  35.190  6.769E-01 EU154 
  1291.60        4. 221.56   2.02  1.077E-02  1291.60  43.200    PBC<MDA FE59  
  1313.00       13.  27.74   2.03  1.063E-02  1313.00  21.000  3.236E+00 TL210 
  1408.00        6. 145.52   2.10  1.004E-02  1408.00  21.005    PBC<MDA EU152 
  1460.66      362.   5.37   1.79  9.750E-03  1460.83  10.670  1.934E+02 K40   
  1690.98        5.  44.72   2.27  8.649E-03  1690.98  47.790    PBC<MDA SB124 
  1764.27       35.  18.56   2.31  8.350E-03  1764.49  15.400  1.527E+01 BI214 
  1836.06        6.  41.77   2.35  8.079E-03  1836.06  99.200    PBC<MDA Y88   

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   298.64    74.76        83.       153. 3.350E+03   11.66   1.025  -       D
   308.50    77.23       102.       200. 4.273E+03   10.05   1.027  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Client_Long_Rev15.lib           
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 9:06:39 AMPage  5
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193756.An1             
                                                                                 

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    186.38    46.69        50.        38.     0.021    37.96   1.349s
 TH-227    200.20    50.14       265.       -23.    -0.013    62.77   1.001s
 AM-241    237.77    59.54       147.        22.     0.012   104.19   1.010 
 TH-234    252.77    63.29       261.        20.     0.011   118.50   1.014 
 Sn-126    256.74    64.28       336.        23.     0.013   113.92   1.015s
 BA-133    323.56    80.99       918.       -31.    -0.017    46.76   1.031s
 Np-237    345.55    86.49      1142.         0.     0.000   179.99   1.036A
 EU-155    345.76    86.54      1116.       -27.    -0.015   177.89   1.036 
 Sn-126    349.87    87.57       939.        68.     0.038    26.04   1.037D
 Cd-109    351.75    88.04      1062.         0.     0.000   173.39   1.038A
 TH-234    369.94    92.59       121.        48.     0.027    35.32   1.042D
 AC-228    372.98    93.35       714.       -26.    -0.015    69.90   1.043s
 Gd-153    389.58    97.50       688.       -25.    -0.014   147.02   1.047s
 Np-239    397.58    99.50        86.        21.     0.012    66.26   1.049D
 Gd-153    412.37   103.20       626.       -21.    -0.012   169.74   1.052s
 Np-239    424.09   106.13       588.        25.     0.014   141.04   1.055s
 EU-152    486.67   121.78       219.       -24.    -0.013    90.19   1.070s
 CO-57     487.80   122.06       175.        17.     0.010   111.91   1.070s
 EU-154    491.95   123.10       173.        -7.    -0.004   275.02   1.071s
 PA-234    524.72   131.29       552.       -23.    -0.013   145.28   1.079s
 HF-181    531.64   133.02       535.       -17.    -0.010   191.48   1.081s
 Tc-99m    561.57   140.51       307.       -25.    -0.014   101.96   1.088s
 U-235     574.57   143.76        32.        20.     0.011    50.34   1.179 
 CE-141    581.29   145.44       312.       -25.    -0.014   100.07   1.092s
 Ba-140    650.15   162.66       245.       -24.    -0.013    76.25   1.108s
 U-235     653.03   163.38       257.        -9.    -0.005   257.40   1.109 
 CE-139    662.92   165.85       272.       -25.    -0.014    72.91   1.111s
 Cf-251    705.90   176.60       117.       -17.    -0.010   119.35   1.122 
 U-235     744.20   186.18        56.        95.     0.053    20.38   1.427s
 TH-229    773.52   193.51       100.        19.     0.011   105.57   1.137s
 U-235     820.80   205.33       108.       -15.    -0.008    38.06   1.148s
 TH-229    842.87   210.85        96.        20.     0.011   100.25   1.153s
 Cf-251    907.45   227.00       128.       -23.    -0.013    98.67   1.168s
 TH-227    943.33   235.97       570.       -19.    -0.011   177.48   1.176s
 PB-212    953.97   238.63        40.       265.     0.147     7.01   1.179D
 PB-214    967.43   242.00        50.        73.     0.040    18.15   1.182D
 EU-152    978.21   244.69       589.       -21.    -0.012   161.85   1.185 
 TH-227   1024.39   256.24       108.       -19.    -0.011   109.52   1.195s
 Cd-113m  1054.23   263.70       146.       -21.    -0.012    84.63   1.202s
 BI-210M  1062.75   265.83       159.        -6.    -0.003   308.92   1.204 
 TL-208   1108.55   277.28       116.        11.     0.006   143.94   1.215 
 Hg-203   1116.22   279.20       125.         8.     0.005   192.62   1.216s
 I-131    1136.61   284.30        60.        -7.    -0.004   219.93   1.221s
 PB-214   1179.77   295.09        43.       127.     0.070    11.56   1.231D
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 9:06:39 AMPage  6
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193756.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 PB-212   1199.52   300.03       456.        17.     0.009   183.26   1.235s
 PA-233   1200.12   300.18       474.         0.     0.000  1000.00   1.235s
 PA-231   1210.00   302.65       474.         0.     0.000  1000.00   1.237s
 BA-133   1210.81   302.85       474.         0.     0.000  1000.00   1.238s
 Ba-140   1218.80   304.85       474.         0.     0.000  1000.00   1.240s
 BI-210M  1218.99   304.90       474.         0.     0.000  1000.00   1.240s
 Ir-192   1233.16   308.44       474.         0.     0.000  1000.00   1.243s
 PA-233   1247.44   312.01       474.         0.     0.000  1000.00   1.246s
 Ir-192   1265.35   316.49       474.         0.     0.000  1000.00   1.250s
 La-140   1314.43   328.76        56.        11.     0.006   136.57   1.261 
 Cf-249   1333.15   333.44       346.       -19.    -0.010   142.90   1.265 
 AC-228   1352.20   338.20        24.        52.     0.029    22.86   1.307 
 Cs-136   1361.66   340.57       328.       -19.    -0.010   138.39   1.272s
 EU-152   1376.53   344.29       309.       -19.    -0.010   134.14   1.275s
 HF-181   1382.70   345.83       290.       -19.    -0.010   129.98   1.276s
 PB-214   1406.90   351.88        47.       176.     0.098    10.88   1.507 
 BA-133   1423.37   356.00       280.       -12.    -0.006   208.06   1.285s
 I-131    1457.31   364.48        32.        13.     0.007    91.52   1.293s
 Cf-249   1551.17   387.95        74.         6.     0.003   206.38   1.314 
 SB-125   1710.86   427.88        17.        22.     0.012    44.72   1.349 
 AG-108M  1735.10   433.94        39.        -6.    -0.003   216.35   1.354s
 SB-125   1852.82   463.37        80.        15.     0.008    88.19   1.380s
 Ir-192   1871.59   468.06        75.        14.     0.008    93.97   1.384s
 BE-7     1909.73   477.60        43.        10.     0.005   101.38   1.392s
 HF-181   1927.34   482.00        53.        10.     0.005   110.82   1.396s
 La-140   1947.43   487.02        51.         8.     0.005   126.09   1.400s
 RU-103   1987.56   497.05        30.         8.     0.004   151.02   1.409s
 RH-106   2046.81   511.86        63.        62.     0.034    22.12   2.672s
 Kr-85    2055.27   513.98       125.         0.     0.000  1000.00   1.424s
 Nd-147   2123.35   531.00        17.        10.     0.005    93.61   1.438s
 Ba-140   2148.39   537.26        14.         8.     0.004   100.13   1.444s
 CS-134   2252.30   563.24        29.         1.     0.001   969.14   1.466s
 CS-134   2276.64   569.32        28.        11.     0.006    74.41   1.471s
 PA-234   2277.24   569.47        39.         0.     0.000  1000.00   1.471s
 BI-207   2278.16   569.70        35.         5.     0.003   179.38   1.471s
 TL-208   2331.95   583.15         8.       108.     0.060    10.77   1.642 
 SB-125   2401.36   600.50       297.        -8.    -0.004   319.76   1.497s
 SB-124   2410.29   602.73       289.         0.     0.000  1000.00   1.499s
 CS-134   2418.21   604.71       289.         0.     0.000  1000.00   1.500s
 BI-214   2436.58   609.30        23.       147.     0.082    10.19   1.307s
 RU-103   2440.56   610.30       289.         0.     0.000  1000.00   1.505s
 AG-108M  2456.49   614.28       322.       -17.    -0.009   155.05   1.508 
 PM-144   2471.62   618.06       306.       -17.    -0.009   150.78   1.512s
 RH-106   2487.04   621.92       211.        12.     0.007   176.76   1.515s
 SB-125   2542.94   635.89        40.        -3.    -0.001   339.58   1.526s
 I-131    2547.28   636.97        29.        10.     0.006    82.87   1.527s
 AG-110M  2630.43   657.76        41.        14.     0.008    69.10   1.544s
 PM-144   2785.58   696.54        50.        -3.    -0.002   497.43   1.576s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 9:06:39 AMPage  7
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193756.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 NB-94    2809.93   702.63        46.        12.     0.006    88.02   1.581s
 SB-124   2890.57   722.79        55.         2.     0.001   488.08   1.598s
 AG-108M  2891.17   722.94        57.         0.     0.000  1000.00   1.598s
 EU-154   2892.86   723.36        77.       -18.    -0.010    74.61   1.598s
 ZR-95    2896.22   724.20        90.        -3.    -0.001   521.96   1.599 
 BI-212   2908.11   727.17        93.         0.     0.000  1000.00   1.601s
 PM-146   2942.31   735.72        14.         5.     0.003   180.83   1.608 
 PM-146   2988.08   747.16        23.        -1.    -0.001   605.53   1.617s
 ZR-95    3026.36   756.73        30.        11.     0.006   113.55   1.625s
 AG-110M  3055.23   763.94        78.       -20.    -0.011    64.97   1.631s
 NB-95    3062.61   765.79        96.        -6.    -0.003   253.54   1.632s
 PA-234M  3065.10   766.41        93.        10.     0.006   135.37   1.633s
 EU-152   3115.14   778.92        40.       -13.    -0.007   110.49   1.643s
 BI-212   3141.15   785.42        69.         7.     0.004   181.04   1.648s
 CS-134   3182.96   795.87        36.        11.     0.006    82.82   1.656s
 TL-210   3197.88   799.60        47.         0.     0.000  1000.00   1.659s
 CS-134   3207.29   801.95        56.        -9.    -0.005   122.22   1.661s
 CO-58    3242.59   810.78        50.        -9.    -0.005   116.00   1.668s
 La-140   3262.58   815.77        59.         0.     0.000  1000.00   1.672s
 Cs-136   3273.50   818.50        39.        10.     0.006    93.09   1.674s
 MN-54    3338.91   834.85        30.        -2.    -0.001   511.24   1.687s
 Co-56    3386.61   846.77        30.       -13.    -0.007    91.06   1.696s
 TL-208   3441.80   860.56        26.         8.     0.004   142.98   1.707s
 NB-94    3483.94   871.10        19.         0.     0.000  1000.00   1.715s
 EU-154   3492.47   873.23        25.        -6.    -0.004   119.21   1.717s
 PA-234   3521.68   880.53        64.       -15.    -0.008    81.42   1.722s
 PA-234   3532.53   883.24        79.        -7.    -0.004   175.09   1.724s
 AG-110M  3538.30   884.68        86.         0.     0.000  1000.00   1.725s
 Sc-46    3556.69   889.28        98.       -11.    -0.006   132.65   1.729s
 Y-88     3591.74   898.04        25.        -5.    -0.003   224.35   1.736s
 AC-228   3643.88   911.07        12.        63.     0.035    17.05   1.746 
 AG-110M  3749.60   937.49        45.       -18.    -0.010    83.37   1.766s
 PA-234   3783.72   946.02        35.       -11.    -0.006   122.02   1.772s
 EU-152   3856.11   964.11        65.        11.     0.006   110.15   1.786 
 AC-228   3874.87   968.80         8.        40.     0.022    21.89   3.094s
 EU-154   3985.03   996.33        64.       -13.    -0.007    91.34   1.810s
 EU-154   4018.82  1004.77        32.        -3.    -0.002   432.48   1.816s
 Co-56    4151.13  1037.84        21.        -3.    -0.002   319.69   1.841s
 Cs-136   4192.07  1048.07        21.        -5.    -0.003   129.90   1.848s
 RH-106   4201.23  1050.36        26.         9.     0.005    88.05   1.850s
 BI-207   4254.46  1063.66        27.         4.     0.002   275.10   1.860s
 Ga-68    4309.44  1077.40        32.        -4.    -0.002   325.32   1.870s
 FE-59    4396.88  1099.25        16.         6.     0.003   166.85   1.886s
 EU-152   4448.20  1112.07        74.         4.     0.002   312.55   1.895s
 ZN-65    4462.09  1115.55        78.         0.     0.000  1000.00   1.897s
 BI-214   4481.06  1120.29        46.         9.     0.005   117.87   1.901s
 Sc-46    4482.12  1120.55        42.         9.     0.005   103.57   1.901s
 Ta-182   4485.12  1121.30        48.         9.     0.005   109.48   1.901s
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 9:06:39 AMPage  8
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193756.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 CO-60    4692.96  1173.24        27.         8.     0.004   151.29   1.938s
 Ta-182   4756.25  1189.05        17.        11.     0.006    92.93   1.949s
 Ta-182   4885.75  1221.41        45.        -8.    -0.005   192.62   1.972s
 Co-56    4953.27  1238.28        23.        14.     0.008    86.41   1.984s
 NA-22    5098.35  1274.53        11.         5.     0.003   112.03   2.008s
 EU-154   5098.39  1274.54        16.         0.     0.000  1000.00   2.008s
 FE-59    5166.65  1291.60        11.         4.     0.002   221.56   2.020s
 TL-210   5252.32  1313.00         0.        13.     0.007    27.74   2.034s
 CO-60    5330.37  1332.50        17.        -6.    -0.003   166.25   2.047s
 AG-110M  5537.69  1384.30        11.        -1.    -0.001   598.44   2.082s
 EU-152   5632.56  1408.00        11.         6.     0.003   145.52   2.097s
 K-40     5843.35  1460.66         8.       362.     0.201     5.37   1.795 
 La-140   6385.95  1596.21        12.        -2.    -0.001   424.26   2.215 
 SB-124   6765.35  1690.98         0.         5.     0.003    44.72   2.272s
 BI-214   7059.65  1764.49         4.        35.     0.020    18.56   2.314s
 Co-56    7087.11  1771.35        39.         0.     0.000  1000.00   2.318s
 Y-88     7346.20  1836.06         0.         6.     0.003    41.77   2.354s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
BE-7     C   2.2217E+00                                      5.31E+01             
                           477.60 2.222E+00 ?(  7.661E+00 1.01E+02 1.05E+01 G  
 
NA-22    C   2.3836E-01                                      9.50E+02             
                          1274.53 2.384E-01 ?(  9.397E-01 1.12E+02 9.99E+01 G  
 
K-40     N   1.9344E+02                                      4.66E+11             
                          1460.83 1.934E+02  (P 8.406E+00 5.37E+00 1.07E+01 G  
 
Sc-46    F   7.1154E-03                                      8.38E+01             
                           889.28-4.166E-01 ?(  1.877E+00 1.33E+02 1.00E+02 G  
                          1120.55 4.308E-01 ?(  1.520E+00 1.04E+02 1.00E+02 G  
 
CR-51    F  -2.3545E-01                                      2.77E+01             
                           320.08-2.354E-01 %(P 1.908E+01 1.15E+03 9.94E+00 G  
 
MN-54    C  -8.6728E-02                                      3.12E+02             
                           834.85-8.673E-02 ?(P 1.040E+00 5.11E+02 1.00E+02 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 9:06:39 AMPage  9
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193756.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
FE-59    F   4.4724E-01                                      4.45E+01             
                          1099.25 4.544E-01 ?(P 1.731E+00 1.67E+02 5.65E+01 G  
                          1291.60 4.379E-01 ?(  2.197E+00 2.22E+02 4.32E+01 G  
 
Co-56    C   1.1207E-01                                      7.73E+01             
                           846.77-4.942E-01 ?(P 1.051E+00 9.11E+01 9.99E+01 G  
                          1238.28 1.029E+00 ?(P 1.886E+00 8.64E+01 6.61E+01 G  
                          1037.84-1.023E+00 +   7.438E+00 3.20E+02 1.41E+01 G  
                          1771.35 0.000E+00 -   1.372E+01 1.00E+03 1.55E+01  A 
 
CO-57    C   2.0982E-01                                      2.72E+02             
                           122.06 2.098E-01 &(  7.886E-01 1.12E+02 8.56E+01 G  
                           136.47 1.927E-07 %   1.133E+01 1.74E+09 1.07E+01 G  
 
CO-58    C  -3.2402E-01                                      7.09E+01             
                           810.78-3.240E-01 ?(  1.284E+00 1.16E+02 9.95E+01 G  
 
CO-60    F   3.2460E-02                                      1.93E+03             
                          1332.50-3.175E-01 ?(  1.160E+00 1.66E+02 1.00E+02 G  
                          1173.24 3.827E-01 ?(P 1.288E+00 1.51E+02 9.99E+01 G  
 
NB-94    I   3.7977E-01                                      7.41E+06             
                           702.63 3.798E-01 ?(P 1.126E+00 8.80E+01 9.79E+01 G  
                           871.10 0.000E+00 -   8.721E-01 1.00E+03 9.99E+01 G  
 
ZR-95    I   6.8617E-01                                      6.40E+01             
                           756.73 6.862E-01 ?(  1.761E+00 1.14E+02 5.45E+01 G  
                           724.20-1.931E-01 -   3.499E+00 5.22E+02 4.42E+01 G  
 
NB-95    I  -1.9087E-01                                      6.40E+01             
                           765.79-1.909E-01 &(  1.665E+00 2.54E+02 9.98E+01 G  
 
RU-103   I   2.0959E-01                                      3.93E+01             
                           497.05 2.096E-01 *(  7.757E-01 1.51E+02 9.09E+01 G  
                           610.30 0.000E+00 -   4.118E+01 1.00E+03 5.75E+00 GA 
 
RH-106   I   6.3696E+00                                      3.74E+02             
                           621.92 3.476E+00 ?(  2.077E+01 1.77E+02 9.93E+00 G  
                          1050.36 2.479E+01 ?(  7.407E+01 8.81E+01 1.56E+00 G  
                           511.86 7.870E+00 ?   5.039E+00 2.21E+01 2.00E+01 GA 
 
AG-108M  C  -1.4940E-01                                      1.53E+05             
                           433.94-1.494E-01 ?(  7.921E-01 2.16E+02 9.05E+01 G  
                           722.94 0.000E+00 +   1.369E+00 1.00E+03 9.08E+01 G  
                           614.28-5.360E-01 &   2.792E+00 1.55E+02 8.98E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 9:06:39 AMPage 10
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193756.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AG-110M  F   2.5875E-01                                      2.50E+02             
                           884.68 0.000E+00 ?(  2.420E+00 1.00E+03 7.27E+01 G  
                           657.76 4.575E-01 ?(  1.049E+00 6.91E+01 9.46E+01 G  
                           937.49-2.148E+00 +   3.960E+00 8.34E+01 3.44E+01 G  
                          1384.30-2.995E-01 +   4.132E+00 5.98E+02 2.43E+01 G  
                           763.94-3.140E+00 +   6.737E+00 6.50E+01 2.23E+01 G  
 
SN-113   F  -2.7270E-02                                      1.15E+02             
                           391.69-2.727E-02 &(  1.460E+00 1.53E+03 6.40E+01 G  
 
SB-124   F   2.5007E-01                                      6.02E+01             
                           602.73 0.000E+00  (  2.387E+00 1.00E+03 9.83E+01 G  
                          1690.98 6.721E-01 ?(  9.906E-01 4.47E+01 4.78E+01 G  
                           722.79 6.576E-01 ?(  1.130E+01 4.88E+02 1.08E+01 G  
 
SB-125   I   2.0901E+00                                      1.01E+03             
                           427.88 1.633E+00 &(  1.666E+00 4.47E+01 2.96E+01 G  
                           600.50-1.226E+00 -   1.327E+01 3.20E+02 1.79E+01 G  
                           635.89-7.025E-01 -   8.446E+00 3.40E+02 1.13E+01 G  
                           463.37 3.384E+00 &(  1.001E+01 8.82E+01 1.05E+01 G  
 
I-131    I   6.2049E-01                                      8.02E+00             
                           364.48 3.098E-01 &(  7.083E-01 9.15E+01 8.17E+01 G  
                           284.30-1.911E+00 +   1.059E+01 2.20E+02 6.14E+00 G  
                           636.97 4.161E+00 ?(  1.163E+01 8.29E+01 7.17E+00 G  
 
Gd-153   F  -9.0012E-01                                      2.42E+02             
                            97.50-9.001E-01 ?(  4.417E+00 1.47E+02 3.00E+01 G  
                           103.20-1.010E+00 &   5.733E+00 1.70E+02 2.18E+01 G  
 
Ga-68    C  -6.3150E+00                                      4.71E-02             
                          1077.40-6.315E+00 ?(  4.590E+01 3.25E+02 3.30E+00 G  
 
Tc-99m   I  -3.1201E-01                                      2.51E-01             
                           140.51-3.120E-01 *(  1.062E+00 1.02E+02 8.93E+01 G  
 
BA-133   F  -3.6288E-01                                      3.85E+03             
                           356.00-3.629E-01 ?(  2.548E+00 2.08E+02 6.20E+01 G  
                           302.85 0.000E+00 +   9.945E+00 1.00E+03 1.83E+01 G  
                           383.84-7.698E-02 &   8.703E+00 4.60E+03 8.94E+00 GA 
                            80.99-1.039E+00 + P 4.858E+00 4.68E+01 3.41E+01 GA 
 
CS-134   I   6.6097E-01                                      7.54E+02             
                           795.87 4.540E-01 ?(  1.266E+00 8.28E+01 8.55E+01 G  
                           604.71 0.000E+00 -   2.409E+00 1.00E+03 9.76E+01 G  
                           569.32 1.963E+00 ?(  4.884E+00 7.44E+01 1.54E+01 G  
                           801.95-3.678E+00 +   1.536E+01 1.22E+02 8.69E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 9:06:39 AMPage 11
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193756.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
                           563.24 3.822E-01 &(P 9.044E+00 9.69E+02 8.35E+00 G  
 
CS-137   I   1.8012E-02                                      1.10E+04             
                           661.66 1.801E-02 %(  1.456E+00 2.29E+03 8.52E+01 G  
 
CE-139   F  -3.7043E-01                                      1.38E+02             
                           165.85-3.704E-01 &(P 1.167E+00 7.29E+01 7.99E+01 G  
 
Ba-140   I   8.5994E-01                                      1.28E+01             
                           537.26 8.599E-01 ?(P 2.154E+00 1.00E+02 2.44E+01 G  
                           162.66-4.584E+00 + P 1.442E+01 7.63E+01 6.22E+00 G  
                           304.85 0.000E+00 &   4.269E+01 1.00E+03 4.29E+00 G  
 
La-140   I   1.7700E-01                                      1.28E+01             
                          1596.21-1.284E-01 ?(  1.211E+00 4.24E+02 9.54E+01 G  
                           487.02 4.486E-01 ?(P 1.936E+00 1.26E+02 4.55E+01 G  
                           328.76 1.004E+00 &(  3.429E+00 1.37E+02 2.03E+01 G  
                           815.77 0.000E+00 -   5.951E+00 1.00E+03 2.33E+01 G  
 
CE-141   I  -5.8565E-01                                      3.25E+01             
                           145.44-5.857E-01 &(  1.955E+00 1.00E+02 4.82E+01 G  
 
CE-144   I   1.8414E-07                                      2.85E+02             
                           133.54 1.841E-07 %(  1.083E+01 1.74E+09 1.11E+01 G  
 
PM-144   C  -9.7827E-02                                      3.63E+02             
                           696.54-9.783E-02 &(P 1.150E+00 4.97E+02 9.90E+01 G  
                           618.06-4.893E-01 +   2.478E+00 1.51E+02 9.91E+01 G  
 
EU-152   F   6.5407E-01                                      4.94E+03             
                           121.78-8.725E-01 ?(  2.624E+00 9.02E+01 2.86E+01 G  
                           344.29-1.357E+00 +   6.106E+00 1.34E+02 2.65E+01 G  
                          1112.07 1.324E+00 ?(  1.437E+01 3.13E+02 1.36E+01 G  
                           778.92-3.489E+00 +   8.637E+00 1.10E+02 1.29E+01 G  
                           964.11 3.015E+00 ?(  1.128E+01 1.10E+02 1.46E+01 G  
                           244.69-4.273E+00 +   2.312E+01 1.62E+02 7.58E+00 G  
                          1408.00 1.492E+00 ?   4.845E+00 1.46E+02 2.10E+01 GA 
 
EU-154   I  -1.7575E-01                                      3.14E+03             
                           123.10-1.757E-01 &(  1.647E+00 2.75E+02 4.08E+01 G  
                          1274.54 0.000E+00 +   3.097E+00 1.00E+03 3.52E+01 G  
                           723.36-2.853E+00 +   7.086E+00 7.46E+01 2.02E+01 G  
                           873.23-1.957E+00 +   8.084E+00 1.19E+02 1.23E+01 G  
                          1004.77-7.043E-01 +   6.825E+00 4.32E+02 1.80E+01 G  
                           996.33-5.151E+00 +   1.585E+01 9.13E+01 1.06E+01 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 9:06:39 AMPage 12
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193756.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
EU-155   I   1.8797E-07                                      1.81E+03             
                           105.31 1.880E-07 %(  5.782E+00 9.12E+08 2.12E+01 G  
                            86.54-9.649E-01 +   5.720E+00 1.78E+02 3.07E+01 G  
 
HF-181   F   2.9305E-01                                      4.24E+01             
                           482.00 2.930E-01 ?(  1.106E+00 1.11E+02 8.05E+01 G  
                           133.02-4.252E-01 +   2.728E+00 1.91E+02 4.33E+01 G  
                           345.83-2.397E+00 +   1.045E+01 1.30E+02 1.51E+01 G  
                           136.30-3.516E-07 %   2.068E+01 1.74E+09 5.85E+00 G  
 
Ta-182   F   1.8832E+00                                      1.14E+02             
                          1121.30 1.235E+00 ?(  4.611E+00 1.09E+02 3.49E+01 G  
                          1221.41-1.523E+00 +   6.228E+00 1.93E+02 2.70E+01 G  
                          1189.05 3.279E+00 ?(  6.535E+00 9.29E+01 1.62E+01 G  
 
Hg-203   F   1.6933E-01                                      4.66E+01             
                           279.20 1.693E-01 ?(  1.112E+00 1.93E+02 8.15E+01 G  
 
TL-208   N   3.5635E+00                                      6.98E+02             
                           583.02 3.564E+00  (P 5.310E-01 1.08E+01 8.45E+01 G  
                           277.28 2.830E+00 - P 1.382E+01 1.44E+02 6.31E+00 G  
                           860.56 2.416E+00 - P 7.989E+00 1.43E+02 1.24E+01 G  
 
PM-146   C   1.7688E-01                                      2.02E+03             
                           453.88 3.907E-03 %(P 1.024E+00 1.04E+04 6.50E+01 G  
                           747.16-1.356E-01 + P 2.497E+00 6.06E+02 3.40E+01 G  
                           735.72 6.766E-01 ?(P 3.016E+00 1.81E+02 2.25E+01 G  
 
Y-88     F   4.1068E-01                                      1.07E+02             
                          1836.06 4.107E-01 ?(P 5.109E-01 4.18E+01 9.92E+01 G  
                           898.04-2.067E-01 -   1.075E+00 2.24E+02 9.37E+01 G  
 
Cd-113m     -5.5436E+03                                      5.33E+03             
                           263.70-5.544E+03 ?(  1.565E+04 8.46E+01 6.00E-03   K
 
Cf-251   T  -1.2453E+00                                      3.28E+05             
                           176.60-1.245E+00 ?(  3.821E+00 1.19E+02 1.70E+01 G  
                           227.00-5.250E+00 +   1.267E+01 9.87E+01 6.30E+00 GA 
 
Cf-249   T   1.8911E-01                                      1.28E+05             
                           387.95 1.891E-01  (  1.346E+00 2.06E+02 6.60E+01 G  
                           333.44-2.250E+00 +   1.078E+01 1.43E+02 1.55E+01 G  
 
Sn-126       3.3234E+00                                      3.65E+07             
                            87.57 2.001E+00 }   4.278E+00 2.60E+01 3.75E+01 GA 
                            64.28 3.323E+00 &(  1.265E+01 1.14E+02 9.70E+00 G  
                            86.94 0.000E+00 }   1.915E+01 1.89E+03 9.04E+00 GA 
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 9:06:39 AMPage 13
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193756.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
PB-210   N   1.9090E+01                                      8.14E+03             
                            46.54 1.909E+01  (P 1.815E+01 3.80E+01 4.25E+00 G  
 
PB-212   N   9.1206E+00                                      6.98E+02             
                           238.63 9.121E+00  (P 1.102E+00 7.01E+00 4.33E+01 G  
                           300.03 8.816E+00 ?   5.419E+01 1.83E+02 3.28E+00 GA 
 
PB-214   N   9.8198E+00                                      5.84E+05             
                           351.93 9.074E+00  (P 1.796E+00 1.09E+01 3.76E+01 G  
                           295.09 1.127E+01  (P 2.977E+00 1.16E+01 1.93E+01 G  
                           242.00 1.467E+01 +   7.243E+00 1.82E+01 7.43E+00 GA 
 
BI-207   C   1.8830E-01                                      1.18E+04             
                          1063.66 2.572E-01 ?(  1.589E+00 2.75E+02 7.45E+01 G  
                           569.70 1.358E-01 ?(  8.526E-01 1.79E+02 9.77E+01 G  
 
U-235    N   2.0454E+00                                      2.57E+11             
                           143.79 2.045E+00  (  2.911E+00 5.03E+01 1.10E+01 G  
                           205.33-4.103E+00 - P 1.377E+01 3.81E+01 5.01E+00 G  
                           163.38-2.078E+00 &   1.811E+01 2.57E+02 5.08E+00 G  
                           185.72 2.220E+00 *   8.782E-01 2.04E+01 5.40E+01 GA 
 
BI-214   N   9.2281E+00                                      5.84E+05             
                           609.31 9.228E+00  (P 1.558E+00 1.02E+01 4.61E+01 G  
                          1120.29 2.593E+00 - P 1.044E+01 1.18E+02 1.51E+01 G  
                          1764.49 1.527E+01 + P 5.021E+00 1.86E+01 1.54E+01 G  
 
BI-210M  T  -1.9316E-01                                      1.10E+09             
                           265.83-1.932E-01 &(P 1.967E+00 3.09E+02 5.00E+01 G  
                           304.90 0.000E+00 &   6.541E+00 1.00E+03 2.80E+01 G  
 
AC-228   N   8.7183E+00                                      2.10E+03             
                           911.07 8.519E+00 ?(P 2.541E+00 1.70E+01 2.90E+01 G  
                           968.97 9.473E+00  (P 3.692E+00 2.19E+01 1.75E+01 G  
                           338.32 8.102E+00  (P 4.055E+00 2.29E+01 1.20E+01 G  
                            93.35-5.054E+00 - P 2.459E+01 6.99E+01 5.56E+00 XA 
 
TH-227   N  -4.2387E+00                                      7.95E+03             
                           256.24-4.239E+00 ?(  1.141E+01 1.10E+02 7.00E+00 G  
                           235.97-2.304E+00 +   1.369E+01 1.77E+02 1.23E+01 G  
                            50.14-5.472E+00 & P 1.882E+01 6.28E+01 8.00E+00 G  
 
TH-229   N   6.9761E+00                                      2.68E+06             
                           193.51 5.597E+00  (  1.452E+01 1.06E+02 4.40E+00 G  
                           210.85 9.006E+00 ?(  2.218E+01 1.00E+02 2.99E+00 G  
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 9:06:39 AMPage 14
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193756.An1             
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
TH-234   N   8.4993E+00                                      1.63E+12             
                            92.59 9.320E+00  (P 1.042E+01 3.53E+01 5.58E+00 G  
                            63.29 7.297E+00  (  2.898E+01 1.18E+02 3.81E+00 G  
 
PA-234   N  -1.3678E+00                                      1.63E+12             
                           131.29-1.368E+00 &(  6.641E+00 1.45E+02 1.80E+01 G  
                           946.02-3.311E+00 &   9.115E+00 1.22E+02 1.34E+01 G  
                           569.47 0.000E+00 +   1.065E+01 1.00E+03 8.20E+00 G  
                           883.24-2.920E+00 +   1.755E+01 1.75E+02 9.60E+00 G  
                           880.53-9.329E+00 +   2.543E+01 8.14E+01 6.00E+00 GA 
 
PA-234M  N   3.0958E+01                                      1.63E+12             
                          1001.00-5.150E-01 %(P 2.197E+02 8.64E+03 8.37E-01 G  
                           766.41 1.206E+02 ?(  5.550E+02 1.35E+02 2.94E-01 G  
 
AM-241   T   9.3946E-01                                      1.58E+05             
                            59.54 9.395E-01  (  2.502E+00 1.04E+02 3.59E+01 G  
 
Ir-192   F   2.3331E-01                                      7.40E+01             
                           316.49 0.000E+00 ?(  2.159E+00 1.00E+03 8.70E+01 G  
                           468.06 6.257E-01 ?(  1.980E+00 9.40E+01 5.18E+01 G  
                           308.44 0.000E+00 -   5.814E+00 1.00E+03 3.18E+01 G  
 
Cs-136   F   3.6363E-01                                      1.30E+01             
                           818.50 3.636E-01 ?(  1.147E+00 9.31E+01 1.00E+02 G  
                          1048.07-2.914E-01 -   1.324E+00 1.30E+02 8.00E+01 G  
                           340.57-7.591E-01 &   3.523E+00 1.38E+02 4.69E+01 G  
 
Np-239   T   1.1293E+00                                      2.36E+00             
                           103.70 1.009E-01 %   5.109E+00 1.50E+03 2.40E+01 X  
                           106.13 1.129E+00 ?(  5.319E+00 1.41E+02 2.27E+01 G  
                            99.50 1.475E+00     3.231E+00 6.63E+01 1.50E+01 X  
 
Nd-147       1.9391E+00                                      1.11E+01             
                           531.00 1.939E+00 &(  4.435E+00 9.36E+01 1.30E+01 G  
                            91.10-1.461E-07 %   5.566E+00 1.13E+09 2.83E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 9:06:39 AMPage 15
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193756.An1             
                                                                                 
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 TH-227      50.14       265.       -23.    -0.013    62.77  -5.472E+00  P
 AM-241      59.54       147.        22.     0.012   104.19   9.395E-01   
 BA-133      80.99       918.       -31.    -0.017    46.76  -1.039E+00  P
 EU-155      86.54      1116.       -27.    -0.015   177.89  -9.649E-01   
 Gd-153      97.50       688.       -25.    -0.014   147.02  -9.001E-01   
 Gd-153     103.20       626.       -21.    -0.012   169.74  -1.010E+00   
 EU-152     121.78       219.       -24.    -0.013    90.19  -8.725E-01   
 CO-57      122.06       175.        17.     0.010   111.91   2.098E-01   
 EU-154     123.10       173.        -7.    -0.004   275.02  -1.757E-01   
 PA-234     131.29       552.       -23.    -0.013   145.28  -1.368E+00   
 HF-181     133.02       535.       -17.    -0.010   191.48  -4.252E-01   
 Tc-99m     140.51       307.       -25.    -0.014   101.96  -3.120E-01   
 CE-141     145.44       312.       -25.    -0.014   100.07  -5.857E-01   
 Ba-140     162.66       245.       -24.    -0.013    76.25  -4.584E+00  P
 CE-139     165.85       272.       -25.    -0.014    72.91  -3.704E-01  P
 Cf-251     176.60       117.       -17.    -0.010   119.35  -1.245E+00   
 TH-229     193.51       100.        19.     0.011   105.57   5.597E+00   
 TH-229     210.85        96.        20.     0.011   100.25   9.006E+00   
 Cf-251     227.00       128.       -23.    -0.013    98.67  -5.250E+00   
 TH-227     235.97       570.       -19.    -0.011   177.48  -2.304E+00   
 EU-152     244.69       589.       -21.    -0.012   161.85  -4.273E+00   
 TH-227     256.24       108.       -19.    -0.011   109.52  -4.239E+00   
 Cd-113m    263.70       146.       -21.    -0.012    84.63  -5.544E+03   
 BI-210M    265.83       159.        -6.    -0.003   308.92  -1.932E-01  P
 Hg-203     279.20       125.         8.     0.005   192.62   1.693E-01   
 I-131      284.30        60.        -7.    -0.004   219.93  -1.911E+00   
 La-140     328.76        56.        11.     0.006   136.57   1.004E+00   
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 9:06:39 AMPage 16
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193756.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 Cs-136     340.57       328.       -19.    -0.010   138.39  -7.591E-01   
 EU-152     344.29       309.       -19.    -0.010   134.14  -1.357E+00   
 HF-181     345.83       290.       -19.    -0.010   129.98  -2.397E+00   
 BA-133     356.00       280.       -12.    -0.006   208.06  -3.629E-01   
 I-131      364.48        32.        13.     0.007    91.52   3.098E-01   
 AG-108M    433.94        39.        -6.    -0.003   216.35  -1.494E-01   
 Ir-192     468.06        75.        14.     0.008    93.97   6.257E-01   
 BE-7       477.60        43.        10.     0.005   101.38   2.222E+00   
 HF-181     482.00        53.        10.     0.005   110.82   2.930E-01   
 La-140     487.02        51.         8.     0.005   126.09   4.486E-01  P
 RU-103     497.05        30.         8.     0.004   151.02   2.096E-01   
 RH-106     511.86        63.        62.     0.034    22.12   7.870E+00   
 Nd-147     531.00        17.        10.     0.005    93.61   1.939E+00   
 Ba-140     537.26        14.         8.     0.004   100.13   8.599E-01  P
 CS-134     563.24        29.         1.     0.001   969.14   3.822E-01  P
 CS-134     569.32        28.        11.     0.006    74.41   1.963E+00   
 BI-207     569.70        35.         5.     0.003   179.38   1.358E-01   
 AG-108M    614.28       322.       -17.    -0.009   155.05  -5.360E-01   
 PM-144     618.06       306.       -17.    -0.009   150.78  -4.893E-01   
 RH-106     621.92       211.        12.     0.007   176.76   3.476E+00   
 I-131      636.97        29.        10.     0.006    82.87   4.161E+00   
 AG-110M    657.76        41.        14.     0.008    69.10   4.575E-01   
 PM-144     696.54        50.        -3.    -0.002   497.43  -9.783E-02  P
 NB-94      702.63        46.        12.     0.006    88.02   3.798E-01  P
 SB-124     722.79        55.         2.     0.001   488.08   6.576E-01   
 EU-154     723.36        77.       -18.    -0.010    74.61  -2.853E+00   
 ZR-95      724.20        90.        -3.    -0.001   521.96  -1.931E-01   
 PM-146     735.72        14.         5.     0.003   180.83   6.766E-01  P
 PM-146     747.16        23.        -1.    -0.001   605.53  -1.356E-01  P
 ZR-95      756.73        30.        11.     0.006   113.55   6.862E-01   
 AG-110M    763.94        78.       -20.    -0.011    64.97  -3.140E+00   
 NB-95      765.79        96.        -6.    -0.003   253.54  -1.909E-01   
 PA-234M    766.41        93.        10.     0.006   135.37   1.206E+02   
 EU-152     778.92        40.       -13.    -0.007   110.49  -3.489E+00   
 BI-212     785.42        69.         7.     0.004   181.04   1.819E+01  P
 CS-134     795.87        36.        11.     0.006    82.82   4.540E-01   
 CS-134     801.95        56.        -9.    -0.005   122.22  -3.678E+00   
 CO-58      810.78        50.        -9.    -0.005   116.00  -3.240E-01   
 Cs-136     818.50        39.        10.     0.006    93.09   3.636E-01   
 MN-54      834.85        30.        -2.    -0.001   511.24  -8.673E-02  P
 Co-56      846.77        30.       -13.    -0.007    91.06  -4.942E-01  P
 EU-154     873.23        25.        -6.    -0.004   119.21  -1.957E+00   
 PA-234     880.53        64.       -15.    -0.008    81.42  -9.329E+00   
 PA-234     883.24        79.        -7.    -0.004   175.09  -2.920E+00   
 Sc-46      889.28        98.       -11.    -0.006   132.65  -4.166E-01   
 Y-88       898.04        25.        -5.    -0.003   224.35  -2.067E-01   
 AG-110M    937.49        45.       -18.    -0.010    83.37  -2.148E+00   
 PA-234     946.02        35.       -11.    -0.006   122.02  -3.311E+00   

                                 (Page 18 of 21)

Page 1404 of 1586



      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 9:06:39 AMPage 17
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193756.An1             
                                                                                 
 Nuclide  Channel   Energy  Background  Net area  Cnts/sec   Uncert   FWHM      
 EU-152     964.11        65.        11.     0.006   110.15   3.015E+00   
 EU-154     996.33        64.       -13.    -0.007    91.34  -5.151E+00   
 EU-154    1004.77        32.        -3.    -0.002   432.48  -7.043E-01   
 Co-56     1037.84        21.        -3.    -0.002   319.69  -1.023E+00   
 Cs-136    1048.07        21.        -5.    -0.003   129.90  -2.914E-01   
 RH-106    1050.36        26.         9.     0.005    88.05   2.479E+01   
 BI-207    1063.66        27.         4.     0.002   275.10   2.572E-01   
 Ga-68     1077.40        32.        -4.    -0.002   325.32  -6.315E+00   
 FE-59     1099.25        16.         6.     0.003   166.85   4.544E-01  P
 EU-152    1112.07        74.         4.     0.002   312.55   1.324E+00   
 Sc-46     1120.55        42.         9.     0.005   103.57   4.308E-01   
 CO-60     1173.24        27.         8.     0.004   151.29   3.827E-01  P
 Co-56     1238.28        23.        14.     0.008    86.41   1.029E+00  P
 NA-22     1274.53        11.         5.     0.003   112.03   2.384E-01   
 FE-59     1291.60        11.         4.     0.002   221.56   4.379E-01   
 TL-210    1313.00         0.        13.     0.007    27.74   3.236E+00   
 CO-60     1332.50        17.        -6.    -0.003   166.25  -3.175E-01   
 AG-110M   1384.30        11.        -1.    -0.001   598.44  -2.995E-01   
 EU-152    1408.00        11.         6.     0.003   145.52   1.492E+00   
 La-140    1596.21        12.        -2.    -0.001   424.26  -1.284E-01   
 SB-124    1690.98         0.         5.     0.003    44.72   6.721E-01   
 Y-88      1836.06         0.         6.     0.003    41.77   4.107E-01  P
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample     
 _____________________________________________________________________________
 BE-7   #A    2.2217E+00    2.2217E+00    1.014E+02%                7.66E+00
 NA-22  #A    2.3836E-01    2.3836E-01    1.120E+02%                9.40E-01
 K-40         1.9344E+02    1.9344E+02    5.370E+00%                8.41E+00
 Sc-46  #A    7.1154E-03    7.1154E-03    8.414E+01%                1.88E+00
 CR-51  #A   -2.3545E-01   -2.3545E-01    1.145E+03%                1.91E+01
 MN-54  #A   -8.6728E-02   -8.6728E-02    5.112E+02%                1.04E+00
 FE-59  #A    4.4724E-01    4.4724E-01    1.387E+02%                1.73E+00
 Co-56  #A    1.1207E-01    1.1207E-01    6.277E+01%                1.05E+00
 CO-57  #A    2.0982E-01    2.0982E-01    1.119E+02%                7.89E-01
 CO-58  #A   -3.2402E-01   -3.2402E-01    1.160E+02%                1.28E+00
 CO-60  #A    3.2460E-02    3.2460E-02    1.124E+02%                1.16E+00
 ZN-65  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.98E+00
 NB-94  #A    3.7977E-01    3.7977E-01    8.802E+01%                1.13E+00
 ZR-95  #A    6.8616E-01    6.8617E-01    1.135E+02%                1.76E+00
 NB-95  #A   -1.9087E-01   -1.9087E-01    2.535E+02%                1.67E+00
 RU-103 #A    2.0959E-01    2.0959E-01    1.510E+02%                7.76E-01
 RH-106 #A    6.3696E+00    6.3696E+00    8.805E+01%                2.08E+01
 AG-108M#A   -1.4940E-01   -1.4940E-01    2.163E+02%                7.92E-01

                                 (Page 19 of 21)

Page 1405 of 1586



      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 9:06:39 AMPage 18
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193756.An1             
                                                                                 
 AG-110M#A    2.5875E-01    2.5875E-01    6.910E+01%                2.42E+00
 SN-113 #A   -2.7270E-02   -2.7270E-02    1.530E+03%                1.46E+00
 SB-124 #A    2.5007E-01    2.5007E-01    4.472E+01%                2.39E+00
 SB-125 #     2.0901E+00    2.0901E+00    4.472E+01%                1.67E+00
 I-131  #A    6.2047E-01    6.2049E-01    6.173E+01%                7.08E-01
 Gd-153 #A   -9.0011E-01   -9.0012E-01    1.470E+02%                4.42E+00
 Ga-68  #A   -6.2871E+00   -6.3150E+00    3.253E+02%                4.59E+01
 Tc-99m #A   -3.1176E-01   -3.1201E-01    1.020E+02%                1.06E+00
 BA-133 #A   -3.6288E-01   -3.6288E-01    2.081E+02%                2.55E+00
 CS-134 #A    6.6097E-01    6.6097E-01    7.441E+01%                1.27E+00
 CS-137 #A    1.8012E-02    1.8012E-02    2.293E+03%                1.46E+00
 CE-139 #A   -3.7043E-01   -3.7043E-01    7.291E+01%                1.17E+00
 Ba-140 #A    8.5993E-01    8.5994E-01    1.001E+02%                2.15E+00
 La-140 #A    1.7700E-01    1.7700E-01    1.261E+02%                1.21E+00
 CE-141 #A   -5.8565E-01   -5.8565E-01    1.001E+02%                1.96E+00
 CE-144 #A    1.8414E-07    1.8414E-07    1.742E+09%                1.08E+01
 PM-144 #A   -9.7827E-02   -9.7827E-02    4.974E+02%                1.15E+00
 EU-152 #A    6.5407E-01    6.5407E-01    9.019E+01%                2.62E+00
 EU-154 #A   -1.7575E-01   -1.7575E-01    2.750E+02%                1.65E+00
 EU-155  A    1.8797E-07    1.8797E-07    9.119E+08%                5.78E+00
 HF-181 #A    2.9304E-01    2.9305E-01    1.108E+02%                1.11E+00
 Ta-182 #A    1.8832E+00    1.8832E+00    7.180E+01%                4.61E+00
 Hg-203 #A    1.6933E-01    1.6933E-01    1.926E+02%                1.11E+00
 TL-208       3.5635E+00    3.5635E+00    1.077E+01%                5.31E-01
 PM-146 #A    1.7688E-01    1.7688E-01    1.808E+02%                1.02E+00
 Y-88   #A    4.1068E-01    4.1068E-01    4.177E+01%                5.11E-01
 Cd-113m#A   -5.5436E+03   -5.5436E+03    8.463E+01%                1.57E+04
 Cd-109 #A    0.0000E+00    0.0000E+00    1.000E+03%                4.49E+01
 Cf-251 #A   -1.2453E+00   -1.2453E+00    1.194E+02%                3.82E+00
 Cf-249  A    1.8911E-01    1.8911E-01    2.064E+02%                1.35E+00
 Sn-126 #A    3.3234E+00    3.3234E+00    1.139E+02%                1.27E+01
 PB-210       1.9090E+01    1.9090E+01    3.796E+01%                1.82E+01
 PB-212       9.1206E+00    9.1206E+00    7.012E+00%                1.10E+00
 PB-214       9.8198E+00    9.8198E+00    7.939E+00%                1.80E+00
 BI-207 #A    1.8830E-01    1.8830E-01    1.642E+02%                1.59E+00
 BI-212 #A    0.0000E+00    0.0000E+00    1.000E+03%                2.08E+01
 U-235   A    2.0454E+00    2.0454E+00    5.034E+01%                2.91E+00
 BI-214 #     9.2281E+00    9.2281E+00    1.019E+01%                1.56E+00
 BI-210M#A   -1.9316E-01   -1.9316E-01    3.089E+02%                1.97E+00
 AC-228       8.7183E+00    8.7183E+00    1.198E+01%                2.54E+00
 TH-227 #A   -4.2387E+00   -4.2387E+00    1.095E+02%                1.14E+01
 TH-229 #A    6.9761E+00    6.9761E+00    7.279E+01%                1.45E+01
 TH-234  A    8.4993E+00    8.4993E+00    3.532E+01%                1.04E+01
 PA-231 #A    0.0000E+00    0.0000E+00    1.000E+03%                6.33E+01
 PA-233 #A    0.0000E+00    0.0000E+00    7.071E+02%                5.17E+00
 PA-234 #A   -1.3678E+00   -1.3678E+00    1.453E+02%                6.64E+00
 PA-234M#A    3.0958E+01    3.0958E+01    1.354E+02%                2.20E+02
 AM-241 #A    9.3946E-01    9.3946E-01    1.042E+02%                2.50E+00
 Np-237 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.36E+01

                                 (Page 20 of 21)
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      ORTEC g v - i (3263) Env32  G800W064  12/18/2019 9:06:39 AMPage 19
 TestAmerica Inc                 Spectrum name: 9_Gamma_20193756.An1             
                                                                                 
 Ir-192 #A    2.3331E-01    2.3331E-01    9.397E+01%                2.16E+00
 Cs-136 #A    3.6363E-01    3.6363E-01    9.309E+01%                1.15E+00
 Np-239 #A    1.1292E+00    1.1293E+00    1.410E+02%                5.32E+00
 Nd-147 #A    1.9391E+00    1.9391E+00    9.361E+01%                4.44E+00
 TL-210 #A    0.0000E+00    0.0000E+00    1.000E+03%                1.24E+00
 Kr-85  #A    0.0000E+00    0.0000E+00    1.000E+03%                3.25E+02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   25.1 to  1999.3 keV)     2.635E+02  Bq/Sample     
 Total Decayed Activity (   25.1 to  1999.3 keV) 2.6352432E+02  Bq/Sample     

                                 (Page 21 of 21)
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 5_20191218001_QCAsLeft                                                     
Description: Quality control Check (QC Source 'A') Post Stabilization
   Acquired: 12/18/2019 12:29:17 AM
   Detector: Detector # 5
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 90    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 60     59.79     60.04    PASS      
FWHM               0.74      0.00      0.00      0. 73      1.84      1.94    PASS      
ActivityDiff     636.60     -5.00     -4.00      0. 08      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.36      0.00      0.00      1. 38      3.06      3.16    PASS      
ActivityDiff     596.80     -5.00     -4.00     -0. 43      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 10   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 33   1333.01   1333.26    PASS      
FWHM               1.90      0.00      0.00      1. 97      4.10      4.20    PASS      
ActivityDiff    1164.20     -5.00     -4.00     -1. 71      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Justin Banner       Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 5_20191218002_BG                                                           
Description: Background Contamination Check
   Acquired: 12/18/2019 12:50:59 AM
   Detector: Detector # 5
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.45      1.30      1.35      1.47      1.55      1.60    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Justin Banner       Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 8_20191218001_QCAsLeft                                                     
Description: Quality control Check (QC Source 'D') Post Stabilization
   Acquired: 12/18/2019 12:30:37 AM
   Detector: Detector # 8
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    238. 00    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 55     59.79     60.04    PASS      
FWHM               1.10      0.00      0.00      1. 27      2.20      2.30    PASS      
ActivityDiff     650.60     -5.00     -4.00      0. 75      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.53      0.00      0.00      1. 68      3.23      3.33    PASS      
ActivityDiff     609.90     -5.00     -4.00      1. 52      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 80   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 45   1333.01   1333.26    PASS      
FWHM               1.90      0.00      0.00      2. 03      4.10      4.20    PASS      
ActivityDiff    1189.70     -5.00     -4.00      3. 88      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Justin Banner       Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 8_20191218002_BG                                                           
Description: Background Contamination Check
   Acquired: 12/18/2019 12:52:12 AM
   Detector: Detector # 8
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.56      1.39      1.45      1.59      1.68      1.74    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Justin Banner       Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 9_20191218001_QCAsLeft                                                     
Description: Quality control Check (QC Source 'E') Post Stabilization
   Acquired: 12/18/2019 12:26:04 AM
   Detector: Detector # 9
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    238. 00    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 61     59.79     60.04    PASS      
FWHM               1.08      0.00      0.00      0. 94      2.18      2.28    PASS      
ActivityDiff     649.44     -5.00     -4.00     -3. 40      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.62      0.00      0.00      1. 50      3.32      3.42    PASS      
ActivityDiff     607.56     -5.00     -4.00     -2. 26      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5329. 70   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 33   1333.01   1333.26    PASS      
FWHM               2.12      0.00      0.00      2. 02      4.32      4.42    PASS      
ActivityDiff    1191.31     -5.00     -4.00     -2. 87      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Justin Banner       Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 9_20191218002_BG                                                           
Description: Background Contamination Check
   Acquired: 12/18/2019 12:46:51 AM
   Detector: Detector # 9
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.89      1.53      1.65      1.79      2.14      2.26    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Justin Banner       Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 12_20191218001_BG                                                          
Description: Background Contamination Check
   Acquired: 12/18/2019 12:49:43 AM
   Detector: Detector #12
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.89      1.93      1.96      2.07      2.10    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Justin Banner       Reviewer: kody Saulters
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                                      Test America
                                        St. Louis
                                  Quality Control C heck

   Spectrum: 12_20191218002_QCAsLeft                                                    
Description: Quality control Check (QC Source 'H') Post Stabilization
   Acquired: 12/18/2019 1:53:34 AM
   Detector: Detector #12
  Quality Control Evaluation Criteria:
  1) Notify Supervisor if 'AS FOUND' parameters exc eed Tolerance or Control Limits.
  2) Place out of service if 'AS LEFT' parameters e xceed Tolerance or Control Limits.

--------------------------------------------------- -------------------------------------
                 Target    L_Ctrl     L_Tol  Measur ed     H_Tol    H_Ctrl    Results
--------------------------------------------------- -------------------------------------
QA-60   
Channel          238.00    236.00    237.00    237. 80    239.00    240.00    PASS      
Energy            59.54     59.04     59.29     59. 57     59.79     60.04    PASS      
FWHM               0.90      0.00      0.00      0. 84      2.00      2.10    PASS      
ActivityDiff     691.00     -5.00     -4.00     -0. 93      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-662  
FWHM               1.48      0.00      0.00      1. 44      3.18      3.28    PASS      
ActivityDiff     659.00     -5.00     -4.00     -1. 27      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------
QA-1332 
Channel         5330.00   5327.00   5328.00   5330. 10   5332.00   5333.00    PASS      
Energy          1332.51   1331.76   1332.01   1332. 51   1333.01   1333.26    PASS      
FWHM               2.00      0.00      0.00      1. 99      4.20      4.30    PASS      
ActivityDiff    1274.00     -5.00     -4.00      0. 53      4.00      5.00    PASS      
--------------------------------------------------- -------------------------------------

                      Analyst: Justin Banner       Reviewer: kody Saulters
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Ge05_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge5

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1160.9 99.7

Cs-137 1926 396 0.851 465 442.36 95.1

Co-60 3611 742 0.99974 742 700.21 94.3

Co-60 3612 742 0.999856 742 701.86 94.6

Reviewed By: Jody Watson

Date: 3/27/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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5_TunaCan2nd_20120813
 

      ORTEC g v - i (3263) Env32  G53W4.25  3/28/2012 7:35:49 AM    Page  1
 TestAmerica                     Spectrum name: 5_TunaCan2nd_20120813.An1        
                                                                                 
 Sample description                                             
      5_TunaCan2nd_Rad10_032712                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_TunaCan2nd_20120813.An1

 Acquisition information
        Start time:                 3/27/2012 10:12:05 AM   
        Live time:               7200
        Real time:               7250
        Dead time:                  0.69 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_Soil_TunaCan.Clb
      5_Soil_TunaCan_90099_032612                                     
                                                                      

        Energy Calibration                                      
             Created:               3/27/2012 5:20:02 PM    
             Zero offset:           0.135 keV
             Gain:                  0.250 keV/channel
             Quadratic:             2.720E-08 keV/channel^2

        Efficiency Calibration
             Created:               3/27/2012 5:20:37 PM    
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   0.87 %
             Log(Eff):              6.466115E-01 + (-7.830454E-01*Log(E) ) + 
                                    ( -4.117504E-03*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.43 %
             Log(Eff):             -2.462251E+01 + ( 9.075211E+00*Log(E) ) + 
                                    ( -9.664422E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.61keV )
        Stop channel:            8000 (  2000.53keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�

      ORTEC g v - i (3263) Env32  G53W4.25  3/28/2012 7:35:49 AM    Page  2
 TestAmerica                     Spectrum name: 5_TunaCan2nd_20120813.An1        

Page 1
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5_TunaCan2nd_20120813
                                                                                 
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       5_2012-02-26_0305.PBC
                                                 2/26/2012 3:05:30 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:      33.1557

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.81     1005.  12.08   0.62  1.151E-02
    46.61    72616.   0.49   0.73  1.792E-02    46.54   4.250  1.421E+04 Pb210 
    49.73     1326.  15.18   0.68  1.987E-02
    59.57    75329.   0.49   0.74  2.535E-02    59.54  35.700  1.161E+03 AM241 
    87.94    40851.   0.68   0.80  3.460E-02    88.03   3.610  1.542E+04 CD109 
    96.44      148.  47.31   0.80  3.568E-02
    99.01      160.  48.52   0.81  3.589E-02
   105.59      109.  69.79   0.52  3.619E-02
   121.94     9225.   1.66   0.84  3.583E-02   122.06  85.600  3.348E+02 CO57  
   129.89      126.  62.97   0.30  3.522E-02
   136.43     1263.   7.42   0.90  3.457E-02
   165.86     1574.   6.14   0.84  3.133E-02   165.85  79.900  5.319E+02 Ce139 
   238.72      327.  27.04   0.86  2.319E-02
   247.25       57.  84.47   0.31  2.252E-02
   259.02       93.  60.17   0.97  2.167E-02
   260.46       98.  58.62   0.97  2.157E-02
   322.65       45.  91.14   0.46  1.806E-02
   351.63      256.  27.79   1.06  1.681E-02
   391.95      494.  16.33   1.15  1.536E-02   391.69  64.000  9.501E+02 SN113 
   407.02       43.  90.43   0.56  1.489E-02
   412.80      202.  35.90   0.77  1.471E-02
   420.83      123.  52.91   0.72  1.448E-02
   510.72      188.  44.32   0.50  1.232E-02
   542.81      148.  28.69   0.36  1.171E-02
   583.30      161.  33.50   0.69  1.103E-02
   661.70    25605.   0.71   1.39  9.924E-03   661.66  85.210  4.424E+02 CS137 
   762.61      129.  36.06   0.79  8.812E-03
   796.90      151.  38.71   0.30  8.493E-03
   886.67      129.  46.77   0.30  7.766E-03
   897.77      428.  19.21   1.38  7.686E-03   898.02  93.700  1.665E+03 Y898  
   932.49      230.  35.52   0.82  7.445E-03
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  1008.65      104.  56.29   0.28  6.970E-03
  1173.15    23044.   0.73   1.79  6.138E-03  1173.24  99.900  7.002E+02 Co1173
  1332.39    20769.   0.71   1.87  5.515E-03  1332.50  99.982  7.019E+02 Co1332
  1836.05      245.   7.47   1.56  4.208E-03  1836.01  99.200  1.642E+03 Y1836 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   146.78    36.81      4847.      1005. 8.731E+04   12.08   0.625  -        
   198.52    49.73     12365.      1326. 6.673E+04   15.18   0.681  -      s 
   385.40    96.42      1874.        90. 2.532E+03   71.31   0.588  -      sc
   395.68    98.99      2103.       121. 3.381E+03   58.44   0.394  -      s 
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   422.09   105.59      2271.       109. 3.012E+03   69.79   0.518  -      sc
   519.32   129.89      2194.       126. 3.592E+03   62.97   0.298  -      s 
   545.51   136.43      2377.      1263. 3.654E+04    7.42   0.900  -      s 
   954.90   238.72      2247.       327. 1.410E+04   27.04   0.863  -      sM
   989.00   247.25      1031.        57. 2.516E+03   84.47   0.312  -      sc
  1036.13   259.01      1532.        93. 4.309E+03   60.17   0.968  -       D
  1041.90   260.46      1588.        98. 4.525E+03   58.62   0.970  -       D
  1290.76   322.65       744.        45. 2.473E+03   91.14   0.455  -       c
  1406.70   351.63      1442.       256. 1.523E+04   27.79   1.058  -      s 
  1628.36   407.02       667.        43. 2.866E+03   90.43   0.562  -      sc
  1651.47   412.80      1438.       202. 1.370E+04   35.90   0.775  -      s 
  1683.60   420.83      1291.       123. 8.472E+03   52.91   0.720  -      s 
  2043.25   510.72      1553.       188. 1.523E+04   44.32   0.503  -      s 
  2171.67   542.81       587.       148. 1.267E+04   28.69   0.362  -      s 
  2333.63   583.30       785.       161. 1.460E+04   33.50   0.694  -      s 
  3050.97   762.61       614.       129. 1.468E+04   36.06   0.794  -      s 
  3188.11   796.90       856.       151. 1.782E+04   38.71   0.295  -      s 
  3547.15   886.67       963.       129. 1.665E+04   46.77   0.296  -      s 
  3730.41   932.49      1438.       230. 3.096E+04   35.52   0.818  -      s 
  4035.01  1008.65       864.       104. 1.490E+04   56.29   0.275  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    186.01    46.61     16470.     72552.    10.077     0.49   0.733 
 AM-241    237.88    59.57     15419.     75329.    10.462     0.49   0.735 
 CD-109    351.46    87.94      8772.     40851.     5.674     0.68   0.804 
 CO-57     487.54   121.94      3880.      9225.     1.281     1.66   0.838 
 Ce-139    663.30   165.86      2329.      1574.     0.219     6.14   0.840 
 SN-113   1568.04   391.95      1640.       494.     0.069    16.33   1.153 
 CS-137   2647.28   661.70      1362.     25582.     3.553     0.71   1.394 
 Y-898    3591.55   897.77      1410.       428.     0.060    19.21   1.376 
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 Co-1173  4692.83  1173.15       788.     23044.     3.201     0.73   1.786 
 Co-1332  5329.55  1332.39        98.     20769.     2.885     0.71   1.870 
 Y-1836   7342.76  1836.05        15.       245.     0.034     7.47   1.556s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4212E+04                                      8.15E+03             
                            46.54 1.421E+04  (P 1.177E+02 4.91E-01 4.25E+00 G  
 
AM-241       1.1609E+03                                      1.58E+05             
                            59.54 1.161E+03  (  8.959E+00 4.87E-01 3.57E+01 G  
 
CD-109       1.5419E+04                                      4.63E+02             
                            88.03 1.542E+04  (  1.658E+02 6.81E-01 3.61E+00 G  
 
CO-57        3.3478E+02                                      2.72E+02             
                           122.06 3.348E+02  (  1.063E+01 1.66E+00 8.56E+01 G  
 
Ce-139       5.3191E+02                                      1.38E+02             
                           165.85 5.319E+02  (  7.689E+01 6.14E+00 7.99E+01 G  
 
Hg-203      -6.5193E-03                                      4.66E+01             
                           279.17-6.519E-03 %(  1.788E+00 8.22E+03 8.15E+01 G  
 
SN-113       9.5011E+02                                      1.15E+02             
                           391.69 9.501E+02  (  3.682E+02 1.63E+01 6.40E+01 G  
 
CS-137       4.4236E+02                                      1.10E+04             
                           661.66 4.424E+02  (P 3.020E+00 7.12E-01 8.52E+01 G  
 
Y-898        1.6655E+03                                      1.07E+02             
                           898.02 1.665E+03  (  6.908E+02 1.92E+01 9.37E+01 G  
 
Co-1173      7.0021E+02                                      1.93E+03             
                          1173.24 7.002E+02  (  4.056E+00 7.32E-01 9.99E+01 G  
 
Co-1332      7.0186E+02                                      1.93E+03             
                          1332.50 7.019E+02  (  1.651E+00 7.07E-01 1.00E+02 G  
 
Y-1836       1.6424E+03                                      1.07E+02             
                          1836.01 1.642E+03  (  1.392E+02 7.47E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.3259E+04    1.4212E+04    4.918E-01%                1.18E+02
 AM-241       1.1568E+03    1.1609E+03    4.867E-01%                8.96E+00
 CD-109       4.5403E+03    1.5419E+04    6.810E-01%                1.66E+02
 CO-57        4.1787E+01    3.3478E+02    1.660E+00%                1.06E+01
 Ce-139       8.7347E+00    5.3191E+02    6.138E+00%                7.69E+01
 Hg-203 #A   -6.5193E-03 >12 Halflives   8.2197E+03%   1.7882E+00
 SN-113       6.9747E+00    9.5011E+02    1.633E+01%                3.68E+02
 CS-137       4.2015E+02    4.4236E+02    7.122E-01%                3.02E+00
 Y-898        8.2662E+00    1.6655E+03    1.921E+01%                6.91E+02
 Co-1173      5.2196E+02    7.0021E+02    7.316E-01%                4.06E+00
 Co-1332      5.2320E+02    7.0186E+02    7.069E-01%                1.65E+00
 Y-1836       8.1520E+00    1.6424E+03    7.471E+00%                1.39E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
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   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  279.0 to  2000.5 keV)     2.050E+04  Bq/Sample     
 Total Decayed Activity (  279.0 to  2000.5 keV) 3.7761527E+04  Bq/Sample 
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Ge08_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge8

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1175.4 101.0

Cs-137 1926 396 0.851 465 446.61 96.0

Co-60 3611 742 0.99974 742 697.22 93.9

Co-60 3612 742 0.999856 742 691.92 93.2

Reviewed By: Jody Watson

Date: 3/29/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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 Sample description                                             
      8_TunaCan_81427-334_2ndsource_032912                            
                                                                      

 Spectrum Filename: C:\User\SPC\Det8\8_TunaCan2nd_20120697.An1

 Acquisition information
        Start time:                 3/29/2012 1:58:04 AM    
        Live time:               3600
        Real time:               3622
        Dead time:                  0.61 %
        Detector ID:                    8

 Detector system                                                
      Ge 8 SN/174                                                     
                                                                      

 Calibration
        Filename:                   8_Soil_TunaCan.Clb
      8_Soil_TunaCan_90099_032712                                     
                                                                      

        Energy Calibration                                      
             Created:               3/28/2012 10:35:07 AM   
             Zero offset:           0.050 keV
             Gain:                  0.250 keV/channel
             Quadratic:             8.067E-10 keV/channel^2

        Efficiency Calibration
             Created:               3/28/2012 10:35:20 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.39 %
             Log(Eff):             -1.098764E-01 + (-4.958544E-01*Log(E) ) + 
                                    ( -2.572270E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.71 %
             Log(Eff):             -2.525301E+01 + ( 9.398253E+00*Log(E) ) + 
                                    ( -1.000034E+00*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.55keV )
        Stop channel:            8000 (  2000.30keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       8_2012-03-02_0402.PBC
                                                 3/2/2012 4:02:11 AM     

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:      27.9595

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.61      594.  17.47   1.15  1.254E-02
    46.53    38495.   0.62   0.95  2.001E-02    46.54   4.250  1.345E+04 Pb210 
    49.81      542.  25.92   1.04  2.243E-02
    59.48    43371.   0.71   0.98  2.878E-02    59.54  35.700  1.175E+03 AM241 
    84.86      327.  26.82   0.98  3.922E-02
    88.03    22911.   0.76   0.98  3.992E-02    88.03   3.610  1.504E+04 CD109 
   122.06     5318.   2.55   1.03  4.146E-02   122.06  85.600  3.349E+02 CO57  
   136.54      691.  14.03   0.89  3.998E-02
   165.93     1033.   8.62   1.19  3.628E-02   165.85  79.900  6.077E+02 Ce139 
   177.05       71.  70.08   0.69  3.453E-02
   185.74      128.  40.98   0.85  3.329E-02
   227.93       52.  65.04   0.45  2.844E-02
   270.79       87.  50.41   0.41  2.486E-02
   278.94       44. 131.33   1.13  2.428E-02   279.17  81.500  HL>Cutoff Hg203 
   302.52       63.  54.81   0.69  2.279E-02
   370.09       35.  84.23   0.41  1.941E-02
   391.61      316.  17.91   0.81  1.855E-02   391.69  64.000  1.016E+03 SN113 
   409.22       93.  50.95   0.41  1.791E-02
   428.24       88.  46.51   0.39  1.726E-02
   564.57       72.  45.26   0.57  1.378E-02
   591.73       73.  42.60   0.61  1.326E-02
   661.62    15734.   0.88   1.38  1.209E-02   661.66  85.210  4.466E+02 CS137 
   720.39       41.  72.89   0.46  1.126E-02
   831.73       36.  50.61   0.44  9.986E-03
   897.91      396.  17.93   1.52  9.360E-03   898.02  93.700  2.554E+03 Y898  
  1092.31       69.  44.41   0.50  7.924E-03
  1173.30    13922.   0.92   1.73  7.452E-03  1173.24  99.900  6.972E+02 Co1173
  1332.56    12390.   0.92   1.75  6.677E-03  1332.50  99.982  6.919E+02 Co1332
  1836.18      152.   9.00   1.63  5.046E-03  1836.01  99.200  1.724E+03 Y1836 
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 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   146.23    36.61      3218.       594. 4.742E+04   17.47   1.147  -      s 
   199.01    49.81      6400.       542. 2.416E+04   25.92   1.039  -      sM
   339.16    84.85      3491.       236. 6.026E+03   42.58   0.697  -      sM
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
   545.91   136.54      2178.       691. 1.728E+04   14.03   0.888  -        
   707.94   177.05       893.        71. 2.046E+03   70.08   0.693  -      sM
   742.68   185.74       978.       128. 3.835E+03   40.98   0.847  -      sM
   911.43   227.93       546.        52. 1.829E+03   65.04   0.445  -      sc
  1082.86   270.79       683.        87. 3.486E+03   50.41   0.413  -      sM
  1209.76   302.52       484.        63. 2.765E+03   54.81   0.692  -      s 
  1480.00   370.09       385.        35. 1.803E+03   84.23   0.412  -      sc
  1636.49   409.22       685.        93. 5.212E+03   50.95   0.407  -      s 
  1712.56   428.24       565.        88. 5.117E+03   46.51   0.393  -      s 
  2257.86   564.57       330.        72. 5.224E+03   45.26   0.565  -      s 
  2366.45   591.73       298.        73. 5.505E+03   42.60   0.613  -      s 
  2881.06   720.39       284.        41. 3.640E+03   72.89   0.464  -      s 
  3326.37   831.73       148.        36. 3.605E+03   50.61   0.439  -      s 
  4368.55  1092.31       290.        69. 8.708E+03   44.41   0.495  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.71    46.48     12173.     40702.    11.306     0.74   0.992 
 AM-241    237.70    59.48     10649.     43371.    12.047     0.71   0.984 
 CD-109    351.85    88.02      4506.     23196.     6.443     0.88   1.056 
 CO-57     487.99   122.06      2908.      5318.     1.477     2.55   1.026 
 Ce-139    663.47   165.93      1722.      1033.     0.287     8.62   1.189s
 Hg-203   1115.46   278.94      1642.        44.     0.012   131.33   1.133 
 SN-113   1566.07   391.61       822.       316.     0.088    17.91   0.806s
 CS-137   2646.01   661.62       665.     15731.     4.370     0.88   1.379 
 Y-898    3591.03   897.91       871.       396.     0.110    17.93   1.524 
 Co-1173  4692.46  1173.30       374.     13922.     3.867     0.92   1.726 
 Co-1332  5329.42  1332.56        82.     12390.     3.442     0.92   1.753 
 Y-1836   7343.62  1836.18         6.       152.     0.042     9.00   1.626s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

�
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 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.4221E+04                                      8.15E+03             
                            46.54 1.422E+04  (  1.806E+02 7.43E-01 4.25E+00 G  
 
AM-241       1.1754E+03                                      1.58E+05             
                            59.54 1.175E+03  (  1.311E+01 7.10E-01 3.57E+01 G  
 
CD-109       1.5223E+04                                      4.63E+02             
                            88.03 1.522E+04  (  2.071E+02 8.83E-01 3.61E+00 G  
 
CO-57        3.3494E+02                                      2.72E+02             
                           122.06 3.349E+02  (  1.600E+01 2.55E+00 8.56E+01 G  
 
Ce-139       6.0766E+02                                      1.38E+02             
                           165.85 6.077E+02 *(  1.153E+02 8.62E+00 7.99E+01 G  
 
Hg-203       6.1671E-01                                      4.66E+01             
                           279.17 6.167E-01  (  2.689E+00 1.31E+02 8.15E+01 G  
 
SN-113       1.0157E+03                                      1.15E+02             
                           391.69 1.016E+03  (  4.390E+02 1.79E+01 6.40E+01 G  
 
CS-137       4.4661E+02                                      1.10E+04             
                           661.66 4.466E+02  (P 3.489E+00 8.85E-01 8.52E+01 G  
 
Y-898        2.5543E+03                                      1.07E+02             
                           898.02 2.554E+03  (  9.046E+02 1.79E+01 9.37E+01 G  
 
Co-1173      6.9722E+02                                      1.93E+03             
                          1173.24 6.972E+02  (  4.649E+00 9.19E-01 9.99E+01 G  
 
Co-1332      6.9192E+02                                      1.93E+03             
                          1332.50 6.919E+02  (  2.515E+00 9.18E-01 1.00E+02 G  
 
Y-1836       1.7236E+03                                      1.07E+02             
                          1836.01 1.724E+03  (  1.542E+02 9.00E+00 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
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   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.3265E+04    1.4221E+04    7.429E-01%                1.81E+02
 AM-241       1.1712E+03    1.1754E+03    7.101E-01%                1.31E+01
 CD-109       4.4713E+03    1.5223E+04    8.832E-01%                2.07E+02
 CO-57        4.1631E+01    3.3494E+02    2.551E+00%                1.60E+01
 Ce-139 #     9.8959E+00    6.0766E+02    8.616E+00%                1.15E+02
 Hg-203  A    6.1671E-01 >12 Halflives   1.3133E+02%   2.6892E+00
 SN-113       7.3819E+00    1.0157E+03    1.791E+01%                4.39E+02
 CS-137       4.2415E+02    4.4661E+02    8.848E-01%                3.49E+00
 Y-898        1.2542E+01    2.5543E+03    1.793E+01%                9.05E+02
 Co-1173      5.1942E+02    6.9722E+02    9.185E-01%                4.65E+00
 Co-1332      5.1548E+02    6.9192E+02    9.176E-01%                2.52E+00
 Y-1836       8.4633E+00    1.7236E+03    8.997E+00%                1.54E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.3 keV)     2.045E+04  Bq/Sample     
 Total Decayed Activity (   37.6 to  2000.3 keV) 3.8690848E+04  Bq/Sample 

Page 5

Page 1463 of 1586



Ge09_90099_solidcert 2012

                       2nd Source Verification
             Detector: Ge9

Geometry: Tunacan 

Reference date 1/1/2010

Source: 81427-334

Standard volume g / vial 1550

Standard volume transferred in g / geometry 318.5

lab ID# of cal standard 6665

Isotope
Certified Activity 

gammas/sec
Geometry 
Activity

γγγγ abundance Bq/sample
Count 

Results
%recovery

Am-241 2034 418 0.359 1164 1169.4 100.4

Cs-137 1926 396 0.851 465 444.52 95.6

Co-60 3611 742 0.99974 742 687.72 92.7

Co-60 3612 742 0.999856 742 692.56 93.3

Reviewed By: Jody Watson

Date: 6/14/2012

SOP: ST-RD-0102 current rev 2nd source tuna can
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 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120371.An1           
                                                                                 
 Sample description                                             
      9_TunaCan_90099_061412                                          
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_TunaCan_20120371.An1

 Acquisition information
        Start time:                 6/14/2012 10:54:15 AM   
        Live time:               3600
        Real time:               3629
        Dead time:                  0.81 %
        Detector ID:                    9

 Detector system                                                
      Ge 9 SN/100113                                                  
                                                                      

 Calibration
        Filename:                   9_Soil_TunaCan.Clb
      9_Soil_TunaCan_90099_050312                                     
                                                                      

        Energy Calibration                                      
             Created:               6/14/2012 10:19:40 AM   
             Zero offset:           0.088 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.039E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/14/2012 10:19:51 AM   
             Knee Energy:         165.85 keV
             Above the Knee:        Quadratic        Uncertainty =   1.30 %
             Log(Eff):             -8.079856E-01 + (-2.367265E-01*Log(E) ) + 
                                    ( -3.950640E-02*Log(E)^2 )
             Below the Knee:        Quadratic        Uncertainty =   1.42 %
             Log(Eff):             -2.387916E+01 + ( 8.875647E+00*Log(E) ) + 
                                    ( -9.401100E-01*Log(E)^2 )

 Library Files
        Main analysis library:      DET_EnergyStandardMix & Pb.Lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G53W4.25
        Start channel:            150 (    37.60keV )
        Stop channel:            8000 (  1999.66keV )
        Peak rejection level:    1000.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                          
               
�
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        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           average of three points.                        
               
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         YES       1/1/2010 11:00:00 AM    
        Decay during acquisition:      YES  
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  YES       9_2012-05-27_0502.PBC
                                                 5/27/2012 5:02:59 AM    

        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   11 cutoff: 5.00E+01%
        Energy Calibration                                      
             Normalized diff:       0.0390

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    Bq/Sampl
 _____________________________________________________________________________
    36.54      860.  12.66   1.34  1.634E-02
    46.62    48876.   0.54   1.09  2.580E-02    46.54   4.250  1.338E+04 Pb210 
    50.03      116. 122.12   1.09  2.886E-02
    59.57    54776.   0.62   1.11  3.661E-02    59.54  35.700  1.169E+03 AM241 
    63.90       47. 193.18   0.35  3.962E-02
    88.09    26880.   0.87   1.14  5.052E-02    88.03   3.610  1.566E+04 CD109 
   122.10     5522.   2.86   1.15  5.303E-02   122.06  85.600  3.312E+02 CO57  
   136.38      729.  11.64   1.25  5.151E-02
   165.67      814.  10.74   1.30  4.629E-02   165.85  79.900  5.417E+02 Ce139 
   295.46      252.  33.13   0.56  3.229E-02
   316.16       66.  75.82   0.25  3.082E-02
   356.41       45.  97.50   1.36  2.835E-02
   358.68       42. 110.02   1.37  2.822E-02
   379.76       37.  75.05   0.46  2.711E-02
   391.75      310.  24.80   1.08  2.652E-02   391.69  64.000  1.113E+03 SN113 
   454.98       83.  53.05   0.37  2.383E-02
   568.66      103.  37.41   0.47  2.026E-02
   626.42       84.  49.00   0.45  1.885E-02
   661.66    23324.   0.76   1.61  1.810E-02   661.66  85.210  4.445E+02 CS137 
   821.54      239.  27.43   0.39  1.536E-02
   876.16       66.  52.19   0.61  1.462E-02
   898.25      346.  23.61   1.52  1.434E-02   898.02  93.700  2.406E+03 Y898  
   937.90       34.  79.64   0.44  1.387E-02
  1071.41       38.  61.01   0.57  1.249E-02
  1085.31       68.  35.74   1.00  1.237E-02
  1098.64       14. 140.33   0.47  1.225E-02
  1173.23    20836.   0.81   2.05  1.163E-02  1173.24  99.900  6.877E+02 Co1173
  1332.49    18966.   0.75   2.11  1.050E-02  1332.50  99.982  6.926E+02 Co1332
  1835.90      150.  10.23   1.72  8.080E-03  1836.01  99.200  1.745E+03 Y1836 
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 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   145.76    36.54      3297.       860. 5.262E+04   12.66   1.336  -      s 
   199.48    49.98      8660.       956. 3.313E+04   18.50   0.958  -      sM
   255.13    63.90      2893.        47. 1.186E+03  193.18   0.347  -      sc
   544.97   136.38      1941.       729. 1.415E+04   11.64   1.247  -        
�
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  Channel   Energy Background   Net area  Eff*Area  Uncert   FWHM Suspected     
  1181.07   295.46      1550.       252. 7.804E+03   33.13   0.562  -      s 
  1263.87   316.16       856.        66. 2.136E+03   75.82   0.245  -      sc
  1424.84   356.47       930.        45. 1.579E+03   97.50   1.363  -      sc
  1433.89   358.73      1025.        42. 1.473E+03  110.02   1.365  -      sc
  1518.22   379.76       367.        37. 1.365E+03   75.05   0.460  -      sc
  1819.03   454.98       702.        83. 3.496E+03   53.05   0.375  -      s 
  2273.73   568.66       433.       103. 5.068E+03   37.41   0.468  -      s 
  2504.73   626.42       460.        84. 4.455E+03   49.00   0.451  -      s 
  3285.25   821.54       812.       239. 1.556E+04   27.43   0.391  -      s 
  3503.76   876.16       400.        66. 4.538E+03   52.19   0.608  -      s 
  3750.76   937.90       332.        34. 2.488E+03   79.64   0.436  -      sc
  4284.91  1071.41       226.        38. 3.015E+03   61.01   0.571  -      s 
  4340.51  1085.31       224.        68. 5.498E+03   35.74   1.000  -      s 
  4393.86  1098.64       186.        14. 1.143E+03  140.33   0.472  -      sc

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
   M - Peak is close to a library peak.

------------------------------------------------------------
 This section based on library: DET_EnergyStandardMix & Pb.Lib  

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 Pb-210    185.86    46.57     13300.     51041.    14.178     0.65   1.116 
 AM-241    237.82    59.57     11784.     54776.    15.216     0.62   1.111 
 CD-109    351.87    88.09      5995.     26880.     7.467     0.87   1.137 
 CO-57     487.85   122.10      3767.      5522.     1.534     2.86   1.155 
 Ce-139    662.09   165.67      1864.       814.     0.226    10.74   1.299 
 Hg-203   1120.44   280.29      2362.       -52.    -0.014   133.84   1.296s
 SN-113   1565.85   391.67      1962.       266.     0.074    24.38   1.393 
 CS-137   2645.72   661.66      1258.     23324.     6.479     0.76   1.614 
 Y-898    3592.12   898.25      1148.       346.     0.096    23.61   1.524s
 Co-1173  4692.30  1173.23       840.     20836.     5.788     0.81   2.049 
 Co-1332  5329.58  1332.49       131.     18966.     5.268     0.75   2.109 
 Y-1836   7344.43  1835.90        14.       150.     0.042    10.23   1.719s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

�
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 TestAmerica, Inc                Spectrum name: 9_TunaCan_20120371.An1           
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             Bq/Sample     keV     Bq/Sample     Bq/Sample      COMMENTS
 _____________________________________________________________________________
 
Pb-210   N   1.3971E+04                                      8.15E+03             
                            46.54 1.397E+04  (  1.478E+02 6.46E-01 4.25E+00 G  
 
AM-241       1.1694E+03                                      1.58E+05             
                            59.54 1.169E+03  (  1.086E+01 6.16E-01 3.57E+01 G  
 
CD-109       1.5657E+04                                      4.63E+02             
                            88.03 1.566E+04  (  2.117E+02 8.71E-01 3.61E+00 G  
 
CO-57        3.3118E+02                                      2.72E+02             
                           122.06 3.312E+02  (  1.731E+01 2.86E+00 8.56E+01 G  
 
Ce-139       5.4173E+02                                      1.38E+02             
                           165.85 5.417E+02  (  1.357E+02 1.07E+01 7.99E+01 G  
 
Hg-203      -5.2429E-01                                      4.66E+01             
                           279.17-5.243E-01 ?(  2.327E+00 1.34E+02 8.15E+01 G  
 
SN-113       9.5260E+02                                      1.15E+02             
                           391.69 9.526E+02 ?(  7.503E+02 2.44E+01 6.40E+01 G  
 
CS-137       4.4452E+02                                      1.10E+04             
                           661.66 4.445E+02  (  3.202E+00 7.63E-01 8.52E+01 G  
 
Y-898        2.4057E+03                                      1.07E+02             
                           898.02 2.406E+03 @(  1.118E+03 2.36E+01 9.37E+01 G  
 
Co-1173      6.8772E+02                                      1.93E+03             
                          1173.24 6.877E+02  (  4.547E+00 8.09E-01 9.99E+01 G  
 
Co-1332      6.9256E+02                                      1.93E+03             
                          1332.50 6.926E+02  (  2.044E+00 7.49E-01 1.00E+02 G  
 
Y-1836       1.7452E+03                                      1.07E+02             
                          1836.01 1.745E+03  (  2.388E+02 1.02E+01 9.92E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
�
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   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
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       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
 Hg-203     280.29      2362.       -52.    -0.014   133.84   0.000E+00   
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count  Time Corrected  Uncertainty  1 Sigma
 Nuclide     Activity       Activity       Counting                   MDA   
                Bq/Sample     Bq/Sample                                 Bq/Sample   
 
 _____________________________________________________________________________
 Pb-210       1.2947E+04    1.3971E+04    6.459E-01%                1.48E+02
 AM-241       1.1648E+03    1.1694E+03    6.156E-01%                1.09E+01
 CD-109       4.0954E+03    1.5657E+04    8.713E-01%                2.12E+02
 CO-57        3.3792E+01    3.3118E+02    2.862E+00%                1.73E+01
 Ce-139       5.9752E+00    5.4173E+02    1.074E+01%                1.36E+02
 Hg-203 #A   -5.2429E-01 >12 Halflives   1.3384E+02%   2.3272E+00
 SN-113 #     4.3447E+00    9.5260E+02    2.438E+01%                7.50E+02
 CS-137       4.2011E+02    4.4452E+02    7.635E-01%                3.20E+00
 Y-898  #     7.1422E+00    2.4057E+03    2.361E+01%                1.12E+03
 Co-1173      4.9827E+02    6.8772E+02    8.087E-01%                4.55E+00
 Co-1332      5.0178E+02    6.9256E+02    7.487E-01%                2.04E+00
 Y-1836       5.1813E+00    1.7452E+03    1.023E+01%                2.39E+02
�
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   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (  379.7 to  1999.7 keV)     1.968E+04  Bq/Sample     
 Total Decayed Activity (  379.7 to  1999.7 keV) 3.8598309E+04  Bq/Sample 
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 5_20191206006_BGLong                                                       
Description: Background Long PBC Count
   Acquired: 12/6/2019 6:41:26 PM
   Detector: Detector # 5
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.45      1.30      1.35      1.48      1.55      1.60    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Shiloh Smith        Reviewer: Shiloh Smith
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      ORTEC g v - i (1087) Env32  G800W064  12/7/2019 2:48:45 PMPage  1
 TestAmerica Inc                 Spectrum name: 5_20191206006_BGLong.An1         
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det5\5_20191206006_BGLong.An1

 Acquisition information
        Start time:                 12/6/2019 6:41:26 PM
        Live time:              72000
        Real time:              72388
        Dead time:                  0.54 %
        Detector ID:                    5

 Detector system                                                
      Ge 5 SN/157                                                     
                                                                      

 Calibration
        Filename:                   5_QC.Clb
      Ge5_QC                                                          
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 7:35:48 PM
             Zero offset:           0.158 keV
             Gain:                  0.250 keV/channel
             Quadratic:             3.911E-08 keV/channel^2

        Efficiency Calibration
             Created:               1/6/2011 8:03:22 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.62keV )
        Stop channel:            8000 (  2000.81keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
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      ORTEC g v - i (1087) Env32  G800W064  12/7/2019 2:48:45 PMPage  2
 TestAmerica Inc                 Spectrum name: 5_20191206006_BGLong.An1         
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   19 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1147

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.60      506.  11.54   0.73  5.683E-02    46.54   4.250  2.914E+00 PB210 
    59.65      204.  22.12   0.74  7.435E-02    59.54  35.900  1.062E-01 AM241 
    63.29      650.   7.95   0.78  7.923E-02    63.29   3.810  2.993E+00 TH234 
    74.89      237.  16.62   0.81  9.478E-02
    77.10      347.  10.66   0.81  9.774E-02
    92.53      766.   7.13   1.02  1.129E-01    92.59   5.584  1.687E+00 TH234 
                                                93.35   5.561  1.693E+00 AC228 
   185.79      406.  11.97   0.92  9.606E-02   185.72  54.000  1.086E-01 U235  
                                               185.99   3.280  1.788E+00 Ra226 
   238.61      187.  16.74   0.98  8.325E-02   238.63  43.300  7.204E-02 PB212 
   241.95      162.  19.09   0.98  8.244E-02   240.99   4.100  6.645E-01 RA224 
                                               242.00   7.430  3.678E-01 PB214 
   295.27      319.  12.80   1.10  6.949E-02   295.09  19.300  3.302E-01 PB214 
   351.87      448.  11.72   0.92  5.575E-02   351.93  37.600  2.969E-01 PB214 
   609.36      460.   8.56   1.40  3.199E-02   609.31  46.090  4.328E-01 BI214 
                                               610.30   5.750  3.476E+00 RU103 
   661.71      181.  14.74   1.19  2.860E-02   661.66  85.210  1.032E-01 CS137 
   898.56       82.  25.67   1.60  2.045E-02   898.04  93.700  5.909E-02 y88   
  1120.30      111.  19.82   0.72  1.646E-02  1120.29  15.100  6.220E-01 BI214 
                                              1120.55  99.987  9.396E-02 Sc46  
  1460.76      113.  17.54   1.82  1.300E-02  1460.83  10.670  1.132E+00 K40   
  1764.75      129.  18.85   1.72  1.105E-02  1764.49  15.400  1.055E+00 BI214 
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      ORTEC g v - i (1087) Env32  G800W064  12/7/2019 2:48:45 PMPage  3
 TestAmerica Inc                 Spectrum name: 5_20191206006_BGLong.An1         
                                                                                 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   299.19    74.87       659.       237. 2.503E+03   16.62   0.813  -       D
   308.03    77.08       512.       347. 3.554E+03   10.66   0.815  -       D

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-210    185.91    46.60       792.       506.     0.007    11.54   0.733 
 AM-241    238.18    59.65       576.       204.     0.003    22.12   0.737 
 TH-234    252.74    63.29       578.       650.     0.009     7.95   0.779s
 TH-234    369.81    92.53       665.       766.     0.011     7.13   1.019s
 Ra-226    743.11   185.79       558.       406.     0.006    11.97   0.920 
 PB-212    954.64   238.63       396.       187.     0.003    16.76   0.978D
 PB-214    968.10   242.00       398.       162.     0.002    19.16   0.981D
 PB-214   1181.31   295.27       385.       319.     0.004    12.80   1.098 
 PB-214   1407.83   351.87       495.       448.     0.006    11.72   0.920 
 BI-214   2438.12   609.36       242.       460.     0.006     8.56   1.401 
 CS-137   2647.57   661.71       139.       181.     0.003    14.74   1.194 
 y-88     3594.92   898.56        86.        82.     0.001    25.67   1.603 
 BI-214   4481.57  1120.30        87.       111.     0.002    19.82   0.721s
 K-40     5842.48  1460.76        56.       113.     0.002    17.54   1.818 
 BI-214   7057.09  1764.75        54.       129.     0.002    18.85   1.722s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.1316E+00                                      4.66E+11             
                          1460.83 1.132E+00  (  3.764E-01 1.75E+01 1.07E+01 G  
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      ORTEC g v - i (1087) Env32  G800W064  12/7/2019 2:48:45 PMPage  4
 TestAmerica Inc                 Spectrum name: 5_20191206006_BGLong.An1         
                                                                                 
 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
CS-137   I   1.0324E-01                                      1.10E+04             
                           661.66 1.032E-01  (  3.283E-02 1.47E+01 8.52E+01 G  
 
y-88     F   5.9087E-02                                      1.07E+02             
                           898.04 5.909E-02  (  3.320E-02 2.57E+01 9.37E+01 G  
                          1836.06 0.000E+00 %   2.860E-02 6.94E+01 9.92E+01 G  
 
PB-210   N   2.9136E+00                                      8.14E+03             
                            46.54 2.914E+00  (  7.707E-01 1.15E+01 4.25E+00 G  
 
PB-212   N   7.1950E-02                                      6.98E+02             
                           238.63 7.195E-02  (  3.680E-02 1.68E+01 4.33E+01 G  
                           300.03 0.000E+00 %   3.461E-01 1.66E+02 3.28E+00 GA 
 
PB-214   N   3.0820E-01                                      5.84E+05             
                           351.93 2.969E-01  (  7.051E-02 1.17E+01 3.76E+01 G  
                           295.09 3.302E-01  (  9.744E-02 1.28E+01 1.93E+01 G  
                           242.00 3.665E-01     2.171E-01 1.92E+01 7.43E+00 GA 
 
BI-214   N   4.3280E-01                                      5.84E+05             
                           609.31 4.328E-01  (  7.076E-02 8.56E+00 4.61E+01 G  
                          1120.29 6.220E-01 +   2.575E-01 1.98E+01 1.51E+01 G  
                          1764.49 1.055E+00 +   3.007E-01 1.89E+01 1.54E+01 G  
 
TH-234   N   2.9928E+00                                      1.63E+12             
                            63.29 2.993E+00 *(  5.277E-01 7.95E+00 3.81E+00 G  
                            92.59 1.687E+00 -   2.707E-01 7.13E+00 5.58E+00 G  
 
Ra-226       1.7884E+00                                      5.84E+05             
                           185.99 1.788E+00  (  4.972E-01 1.20E+01 3.28E+00 G  
 
AM-241   T   1.0619E-01                                      1.58E+05             
                            59.54 1.062E-01  (  5.974E-02 2.21E+01 3.59E+01 G  
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
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      ORTEC g v - i (1087) Env32  G800W064  12/7/2019 2:48:45 PMPage  5
 TestAmerica Inc                 Spectrum name: 5_20191206006_BGLong.An1         
                                                                                 
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.3279E-01
 NA-22   <    3.2700E-02
 K-40         1.1316E+00   1.7544E+01%               3.764E-01
 Sc-46   <    2.4742E-02
 CR-51   <    1.2591E-01
 MN-54   <    2.5199E-02
 FE-59   <    4.9586E-02
 Co-56   <    2.4403E-02
 CO-57   <    1.5761E-02
 CO-58   <    2.2156E-02
 CO-60   <    3.3080E-02
 ZN-65   <    7.0081E-02
 NB-94   <    2.3387E-02
 ZR-95   <    4.2965E-02
 NB-95   <    2.9559E-02
 RU-103  <    1.6760E-02
 RH-106  <    3.6323E-01
 AG-108M <    1.6759E-02
 AG-110M <    4.1284E-02
 SN-113  <    2.4894E-02
 SB-124  <    2.3345E-02
 SB-125  <    5.1843E-02
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      ORTEC g v - i (1087) Env32  G800W064  12/7/2019 2:48:45 PMPage  6
 TestAmerica Inc                 Spectrum name: 5_20191206006_BGLong.An1         
                                                                                 
 I-131   <    1.7685E-02
 BA-133  <    3.8297E-02
 CS-134  <    2.9939E-02
 CS-137       1.0324E-01   1.4743E+01%               3.283E-02
 CE-139  <    1.7250E-02
 Ba-140  <    8.9143E-02
 La-140  <    3.2313E-02
 CE-141  <    2.4030E-02
 CE-144  <    8.0138E-02
 PM-144  <    2.4725E-02
 EU-152  <    7.1894E-02
 EU-154  <    2.7412E-01
 EU-155  <    4.1262E-02
 HF-181  <    2.0206E-02
 Ta-182  <    1.1154E-01
 Hg-203  <    2.8232E-02
 TL-208  <    2.3419E-02
 pm-146  <    6.5882E-02
 y-88         5.9087E-02   2.5672E+01%               3.320E-02
 PB-210       2.9136E+00   1.1541E+01%               7.707E-01
 PB-212       7.1950E-02   1.6762E+01%               3.680E-02
 PB-214       3.0820E-01   8.6773E+00%               7.051E-02
 BI-207  <    3.0426E-02
 BI-212  <    2.7482E-01
 BI-214       4.3280E-01   8.5576E+00%               7.076E-02
 BI-210M <    2.2571E-02
 RA-224  <    4.2528E-01
 AC-228  <    9.4073E-02
 TH-227  <    1.2880E-01
 TH-229  <    2.3853E-01
 TH-234 #     2.9928E+00   7.9460E+00%               5.277E-01
 PA-231  <    2.8695E-01
 PA-233  <    3.1280E-02
 PA-234  <    4.6071E-02
 PA-234M <    3.1862E+00
 Ra-226       1.7884E+00   1.1972E+01%               4.972E-01
 U-235   <    8.0925E-02
 AM-241       1.0619E-01   2.2115E+01%               5.974E-02
 Np-237  <    1.0691E-01

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
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      ORTEC g v - i (1087) Env32  G800W064  12/7/2019 2:48:45 PMPage  7
 TestAmerica Inc                 Spectrum name: 5_20191206006_BGLong.An1         
                                                                                 
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  2000.8 keV)     9.908E+00  DPS           

                                 (Page 8 of 8)

Page 1486 of 1586



                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 8_20191112003_BGLong                                                       
Description: Background Long PBC Count
   Acquired: 11/12/2019 1:01:59 PM
   Detector: Detector # 8
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.56      1.39      1.45      1.54      1.68      1.74    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Jody Watson         Reviewer: 
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      ORTEC g v - i (1087) Env32  G800W064  11/13/2019 9:29:30 AMPage  1
 TestAmerica Inc                 Spectrum name: 8_20191112003_BGLong.An1         
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det8\8_20191112003_BGLong.An1

 Acquisition information
        Start time:                 11/12/2019 1:01:59 PM
        Live time:              72000
        Real time:              73617
        Dead time:                  2.20 %
        Detector ID:                    8

 Detector system                                                
      Ge 8 SN/174                                                     
                                                                      

 Calibration
        Filename:                   8_QC.Clb
      Ge8_QC                                                          
                                                                      

        Energy Calibration                                      
             Created:               2/28/2012 10:34:41 AM
             Zero offset:           0.052 keV
             Gain:                  0.250 keV/channel
             Quadratic:             5.282E-10 keV/channel^2

        Efficiency Calibration
             Created:               1/6/2011 8:07:20 AM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.55keV )
        Stop channel:            8000 (  1999.97keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
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      ORTEC g v - i (1087) Env32  G800W064  11/13/2019 9:29:30 AMPage  2
 TestAmerica Inc                 Spectrum name: 8_20191112003_BGLong.An1         
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   18 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1285

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    59.48      366.  11.14   1.02  8.686E-02    59.54  35.900  1.627E-01 AM241 
    63.30      976.   5.14   1.03  9.248E-02    63.29   3.810  3.850E+00 TH234 
    77.15      205.  23.02   1.01  1.129E-01
    92.62     2025.   4.05   1.13  1.295E-01    92.59   5.584  3.889E+00 TH234 
                                                93.35   5.561  3.903E+00 AC228 
   112.59      210.  26.99   0.89  1.320E-01
   143.49      267.  16.30   1.26  1.249E-01   143.79  10.960  2.712E-01 U235  
   162.88      197.  27.60   0.80  1.173E-01   163.38   5.080  4.598E-01 U235  
                                               162.66   6.220  3.746E-01 Ba140 
   185.73     1071.   7.66   1.24  1.108E-01   185.72  54.000  2.487E-01 U235  
                                               185.99   3.280  4.098E+00 Ra226 
   238.41      370.  14.08   1.41  9.645E-02   238.63  43.300  1.232E-01 PB212 
   351.83      216.  20.96   1.22  6.558E-02   351.93  37.600  1.219E-01 PB214 
   510.71     1571.   6.17   2.68  4.532E-02   511.86  20.000  2.413E+00 RH106 
   608.84      229.  18.44   1.49  3.750E-02   609.31  46.090  1.838E-01 BI214 
                                               610.30   5.750  1.476E+00 RU103 
   661.00      205.  17.49   1.43  3.334E-02   661.66  85.210  1.001E-01 CS137 
   802.52      107.  27.68   1.16  2.748E-02   801.95   8.690  6.217E-01 CS134 
  1000.82      129.  20.92   1.78  2.158E-02  1001.00   0.837  9.946E+00 PA234M
  1172.62      128.  23.63   1.04  1.834E-02  1173.24  99.900  9.705E-02 CO60  
  1332.07      124.  20.80   0.87  1.637E-02  1332.50  99.980  1.048E-01 CO60  
  1460.63      120.  18.00   0.47  1.543E-02  1460.83  10.670  1.013E+00 K40   
  1763.80       58.  29.74   1.39  1.319E-02  1764.49  15.400  3.944E-01 BI214 

                                 (Page 3 of 8)

Page 1489 of 1586



      ORTEC g v - i (1087) Env32  G800W064  11/13/2019 9:29:30 AMPage  3
 TestAmerica Inc                 Spectrum name: 8_20191112003_BGLong.An1         
                                                                                 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   308.43    77.15       674.       205. 1.816E+03   23.02   1.010  -        
   450.17   112.59       785.       210. 1.592E+03   26.99   0.893  -      s 
  2042.74   510.71       735.      1571. 3.467E+04    6.17   2.675  -      s 
  3210.05   802.52       165.       107. 3.893E+03   27.68   1.158  -      s 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 AM-241    237.95    59.54       705.       364.     0.005    11.59   1.022D
 TH-234    252.96    63.29       772.       976.     0.014     5.14   1.025D
 TH-234    370.30    92.62      1043.      2025.     0.028     4.05   1.127s
 U-235     573.77   143.49       542.       267.     0.004    16.30   1.255 
 U-235     652.48   163.16       548.       157.     0.002    28.43   0.774s
 U-235     742.71   185.72      1062.       976.     0.014     4.82   1.241D
 PB-212    953.47   238.41       564.       370.     0.005    14.08   1.412s
 PB-214   1407.20   351.83       410.       216.     0.003    20.96   1.221 
 BI-214   2435.28   608.84       290.       229.     0.003    18.44   1.494s
 CS-137   2643.93   661.00       208.       205.     0.003    17.49   1.435s
 PA-234M  4003.29  1000.82       117.       129.     0.002    20.92   1.778 
 CO-60    4690.50  1172.62       121.       128.     0.002    23.63   1.036s
 CO-60    5328.34  1332.07        82.       124.     0.002    20.80   0.868s
 K-40     5842.58  1460.63        63.       120.     0.002    18.00   0.471s
 BI-214   7055.29  1763.80        37.        58.     0.001    29.74   1.388s

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

                                 (Page 4 of 8)

Page 1490 of 1586



      ORTEC g v - i (1087) Env32  G800W064  11/13/2019 9:29:30 AMPage  4
 TestAmerica Inc                 Spectrum name: 8_20191112003_BGLong.An1         
                                                                                 

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.0125E+00                                      4.66E+11             
                          1460.83 1.013E+00  (  3.350E-01 1.80E+01 1.07E+01 G  
 
CO-60    F   1.0092E-01                                      1.93E+03             
                          1332.50 1.048E-01 @(  3.821E-02 2.08E+01 1.00E+02 G  
                          1173.24 9.705E-02  (  4.092E-02 2.36E+01 9.99E+01 G  
 
CS-137   I   1.0005E-01                                      1.10E+04             
                           661.66 1.001E-01  (  3.421E-02 1.75E+01 8.52E+01 G  
 
PB-212   N   1.2324E-01                                      6.98E+02             
                           238.63 1.232E-01 @(  3.772E-02 1.41E+01 4.33E+01 G  
                           300.03 0.000E+00 %   4.817E-01 0.00E+00 3.28E+00 GA 
 
PB-214   N   1.2195E-01                                      5.84E+05             
                           351.93 1.219E-01  (  5.464E-02 2.10E+01 3.76E+01 G  
                           295.09 0.000E+00 !   8.530E-02 0.00E+00 1.93E+01 G  
                           242.00 0.000E+00 ?   2.059E-01 0.00E+00 7.43E+00 GA 
 
BI-214   N   1.8377E-01                                      5.84E+05             
                           609.31 1.838E-01 *(  6.599E-02 1.84E+01 4.61E+01 G  
                          1120.29 0.000E+00 &   1.846E-01 5.73E+01 1.51E+01 G  
                          1764.49 3.944E-01 +   2.133E-01 2.97E+01 1.54E+01 G  
 
TH-234   N   3.8734E+00                                      1.63E+12             
                            63.29 3.850E+00  (  5.212E-01 5.14E+00 3.81E+00 G  
                            92.59 3.889E+00 *(  2.943E-01 4.05E+00 5.58E+00 G  
 
PA-234M  N   9.9462E+00                                      1.63E+12             
                          1001.00 9.946E+00  (  4.079E+00 2.09E+01 8.37E-01 G  
                           766.41 0.000E+00 &   7.156E+00 9.43E+01 2.94E-01 G  
 
U-235    N   3.0111E-01                                      2.57E+11             
                           185.72 2.266E-01 }   3.588E-02 4.82E+00 5.40E+01 GA 
                           143.79 2.712E-01  (  1.129E-01 1.63E+01 1.10E+01 G  
                           205.33 0.000E+00 %   1.829E-01 5.81E+01 5.01E+00 G  
                           163.38 3.657E-01  (  2.610E-01 2.84E+01 5.08E+00 G  
 
AM-241   T   1.6184E-01                                      1.58E+05             
                            59.54 1.618E-01  (  5.630E-02 1.16E+01 3.59E+01 G  
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   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.4947E-01
 NA-22   <    2.5257E-02
 K-40         1.0125E+00   1.7999E+01%               3.350E-01
 Sc-46   <    2.5365E-02
 CR-51   <    1.0606E-01
 MN-54   <    2.2839E-02
 FE-59   <    4.8912E-02
 Co-56   <    1.9562E-02
 CO-57   <    1.5580E-02
 CO-58   <    3.6303E-02
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 CO-60  #     1.0092E-01   1.5738E+01%               3.821E-02
 ZN-65   <    8.7394E-02
 NB-94   <    2.1020E-02
 ZR-95   <    3.5037E-02
 NB-95   <    3.7347E-02
 RU-103  <    1.6261E-02
 RH-106  <    2.3840E-01
 AG-108M <    1.6426E-02
 AG-110M <    4.5615E-02
 SN-113  <    2.1992E-02
 SB-124  <    3.2145E-02
 SB-125  <    5.1041E-02
 I-131   <    1.7316E-02
 BA-133  <    1.3473E-02
 CS-134  <    1.5980E-02
 CS-137 #     1.0005E-01   1.7488E+01%               3.421E-02
 CE-139  <    1.0911E-02
 Ba-140  <    6.1772E-02
 La-140  <    2.4282E-02
 CE-141  <    2.7216E-02
 CE-144  <    1.2627E-01
 PM-144  <    2.3223E-02
 EU-152  <    6.4832E-02
 EU-154  <    1.7332E-01
 EU-155  <    3.8110E-02
 HF-181  <    1.9854E-02
 Ta-182  <    1.0855E-01
 Hg-203  <    1.6664E-02
 TL-208  <    2.0052E-02
 pm-146  <    5.1040E-02
 y-88    <    2.4144E-02
 PB-210  <    3.9753E-01
 PB-212 #     1.2324E-01   1.4080E+01%               3.772E-02
 PB-214       1.2195E-01   2.0960E+01%               5.464E-02
 BI-207  <    2.8358E-02
 BI-212  <    4.5897E-01
 BI-214 #     1.8377E-01   1.8435E+01%               6.599E-02
 BI-210M <    1.9483E-02
 RA-224  <    3.2929E-01
 AC-228  <    8.6497E-02
 TH-227  <    5.3981E-02
 TH-229  <    1.9529E-01
 TH-234       3.8734E+00   3.2718E+00%               5.212E-01
 PA-231  <    6.1137E-01
 PA-233  <    2.9364E-02
 PA-234  <    3.1359E-02
 PA-234M      9.9462E+00   2.0921E+01%               4.079E+00
 U-235        3.0111E-01   1.6295E+01%               1.129E-01
 AM-241 #     1.6184E-01   1.1587E+01%               5.630E-02
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 Np-237  <    9.5483E-02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.5 to  2000.0 keV)     1.592E+01  DPS           
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 9_20191206007_BGLong                                                       
Description: Background Long PBC Count
   Acquired: 12/6/2019 6:43:28 PM
   Detector: Detector # 9
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          1.89      1.53      1.65      1.77      2.14      2.26    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Shiloh Smith        Reviewer: Shiloh Smith
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 TestAmerica Inc                 Spectrum name: 9_20191206007_BGLong.An1         
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det9\9_20191206007_BGLong.An1

 Acquisition information
        Start time:                 12/6/2019 6:43:28 PM
        Live time:              72000
        Real time:              72056
        Dead time:                  0.08 %
        Detector ID:                    9

 Detector system                                                
      Ge9 S/N09363993                                                 
                                                                      

 Calibration
        Filename:                   9_QC.Clb
      9_QC-E_79670-334_060211                                         
                                                                      

        Energy Calibration                                      
             Created:               3/1/2012 1:57:17 PM
             Zero offset:           0.074 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -2.269E-08 keV/channel^2

        Efficiency Calibration
             Created:               6/3/2011 12:03:10 PM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      DET_Long Background PBC.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  1999.34keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3
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        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 total peaks alloc.   12 cutoff: 5.00E+01 %
        Energy Calibration                                      
             Normalized diff:       0.1621

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
   238.67      186.  26.00   1.24  1.228E-01   238.63  43.300  4.856E-02 PB212 
   295.12      154.  22.60   1.23  1.047E-01   295.09  19.300  1.057E-01 PB214 
   338.25      187.  28.54   1.82  9.078E-02   338.32  12.010  2.378E-01 AC228 
   351.63      294.  16.94   1.37  8.650E-02   351.93  37.600  1.255E-01 PB214 
   510.96     2215.   4.93   2.60  6.208E-02   511.86  20.000  2.481E+00 RH106 
   582.41      182.  20.02   1.41  5.512E-02   583.02  84.500  5.417E-02 TL208 
   609.15      372.  14.51   1.75  5.260E-02   609.31  46.090  2.135E-01 BI214 
                                               610.30   5.750  1.714E+00 RU103 
   911.11       78.  29.03   0.77  3.085E-02   911.16  29.000  1.203E-01 AC228 
  1120.11      118.  23.33   1.13  2.761E-02  1120.29  15.100  3.931E-01 BI214 
                                              1120.55  99.987  5.937E-02 Sc46  
                                              1121.30  34.900  1.702E-01 Ta182 
  1460.88      313.   8.81   1.91  2.339E-02  1460.83  10.670  1.740E+00 K40   
  1764.70      146.  16.38   2.15  2.159E-02  1764.49  15.400  6.111E-01 BI214 

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
  2043.20   510.96       953.      2215. 3.567E+04    4.93   2.599  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.
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------------------------------------------------------------
 This section based on library: DET_Long Background PBC.lib     

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________
 PB-212    954.13   238.67       615.       186.     0.003    26.00   1.236s
 PB-214   1179.87   295.12       372.       154.     0.002    22.60   1.226 
 AC-228   1352.39   338.25       568.       187.     0.003    28.54   1.822s
 PB-214   1405.92   351.63       522.       294.     0.004    16.94   1.373 
 TL-208   2329.01   582.41       263.       182.     0.003    20.02   1.412 
 BI-214   2435.95   609.15       464.       372.     0.005    14.51   1.755s
 AC-228   3644.06   911.11       122.        78.     0.001    29.03   0.771s
 BI-214   4480.37  1120.11       128.       118.     0.002    23.33   1.132s
 K-40     5844.23  1460.88        72.       313.     0.004     8.81   1.912 
 BI-214   7060.48  1764.70        55.       146.     0.002    16.38   2.152 

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
 
K-40     N   1.7398E+00                                      4.66E+11             
                          1460.83 1.740E+00  (  2.356E-01 8.81E+00 1.07E+01 G  
 
TL-208   N   5.4171E-02                                      6.98E+02             
                           583.02 5.417E-02  (  2.336E-02 2.00E+01 8.45E+01 G  
                           277.28 0.000E+00 &   1.351E-01 2.96E+02 6.31E+00 G  
                           860.56 0.000E+00 %   1.607E-01 4.20E+01 1.24E+01 G  
 
PB-212   N   4.8565E-02                                      6.98E+02             
                           238.63 4.856E-02  (  3.088E-02 2.60E+01 4.33E+01 G  
                           300.03 0.000E+00 %   4.563E-01 0.00E+00 3.28E+00 GA 
 
PB-214   N   1.1879E-01                                      5.84E+05             
                           351.93 1.255E-01  (  4.670E-02 1.69E+01 3.76E+01 G  
                           295.09 1.057E-01 ?(  6.366E-02 2.26E+01 1.93E+01 G  
                           242.00 0.000E+00 ?   1.858E-01 0.00E+00 7.43E+00 GA 
 
BI-214   N   2.1348E-01                                      5.84E+05             
                           609.31 2.135E-01 *(  5.905E-02 1.45E+01 4.61E+01 G  
                          1120.29 3.931E-01 +   1.846E-01 2.33E+01 1.51E+01 G  
                          1764.49 6.111E-01 +   1.552E-01 1.64E+01 1.54E+01 G  
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 Nuclide  Ave activity   Energy    Activity  Code Peak MDA  Comments            
 
AC-228   N   1.5473E-01                                      2.10E+03             
                           911.16 1.203E-01 ?(  8.428E-02 2.90E+01 2.90E+01 G  
                           968.97 0.000E+00 %   1.265E-01 4.41E+02 1.75E+01 G  
                           338.32 2.378E-01  (  1.450E-01 2.85E+01 1.20E+01 G  
                            93.35 0.000E+00 %   1.242E-01 7.13E+01 5.56E+00 XA 
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction
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 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 BE-7    <    1.2194E-01
 NA-22   <    2.5827E-02
 K-40         1.7398E+00   8.8097E+00%               2.356E-01
 Sc-46   <    2.1839E-02
 CR-51   <    9.9356E-02
 MN-54   <    1.9503E-02
 FE-59   <    3.4538E-02
 Co-56   <    2.0528E-02
 CO-57   <    1.3635E-02
 CO-58   <    1.8457E-02
 CO-60   <    1.4273E-02
 ZN-65   <    5.3505E-02
 NB-94   <    1.5943E-02
 ZR-95   <    2.4968E-02
 NB-95   <    1.7125E-02
 RU-103  <    1.3599E-02
 RH-106  <    8.8635E-02
 AG-108M <    1.3366E-02
 AG-110M <    2.9535E-02
 SN-113  <    2.0090E-02
 SB-124  <    2.0844E-02
 SB-125  <    4.1096E-02
 I-131   <    1.4381E-02
 BA-133  <    2.5290E-02
 CS-134  <    1.2914E-02
 CS-137  <    1.7217E-02
 CE-139  <    8.8272E-03
 Ba-140  <    4.9263E-02
 La-140  <    1.8998E-02
 CE-141  <    1.8044E-02
 CE-144  <    8.5214E-02
 PM-144  <    1.5946E-02
 EU-152  <    5.1452E-02
 EU-154  <    1.6580E-01
 EU-155  <    3.2512E-02
 HF-181  <    1.5744E-02
 Ta-182  <    6.8827E-02
 Hg-203  <    1.8526E-02
 TL-208       5.4171E-02   2.0020E+01%               2.336E-02
 pm-146  <    4.2547E-02
 y-88    <    2.3761E-02
 PB-210  <    3.3480E-01
 PB-212 #     4.8565E-02   2.5999E+01%               3.088E-02

                                 (Page 6 of 7)

Page 1500 of 1586



      ORTEC g v - i (1087) Env32  G800W064  12/7/2019 2:44:34 PMPage  6
 TestAmerica Inc                 Spectrum name: 9_20191206007_BGLong.An1         
                                                                                 
 PB-214       1.1879E-01   1.4119E+01%               4.670E-02
 BI-207  <    2.3657E-02
 BI-212  <    3.2903E-01
 BI-214       2.1348E-01   1.4511E+01%               5.905E-02
 BI-210M <    1.5488E-02
 RA-224  <    2.9344E-01
 AC-228       1.5473E-01   2.0357E+01%               8.428E-02
 TH-227  <    7.7246E-02
 TH-229  <    1.8110E-01
 TH-234  <    4.7720E-01
 PA-231  <    3.4463E-01
 PA-233  <    2.4499E-02
 PA-234  <    2.9942E-02
 PA-234M <    2.4031E+00
 Ra-226  <    3.4047E-01
 U-235   <    4.7317E-02
 AM-241  <    5.0235E-02
 Np-237  <    8.0237E-02

   # - All peaks for activity calculation had bad shape.
   * - Activity omitted from total
   & - Activity omitted from total and all peaks had bad shape.
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.3 keV)     2.330E+00  DPS           

                                 (Page 7 of 7)
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                                      Test America
                                        St. Louis
                                    Background Check

   Spectrum: 12_20191206008_BGLong                                                      
Description: Background Long PBC Count
   Acquired: 12/6/2019 6:42:59 PM
   Detector: Detector #12
  Background Evaluation Criteria:
  1) Place instrument out of service if Countrate exceeds Control Limits.
  2) Investigate high countrate and take corrective action as necessary if Countrate
     exceeds Tolerance Limits.

----------------------------------------------------------------------------------------
                 Target    L_Ctrl     L_Tol  Measured     H_Tol    H_Ctrl    Results
----------------------------------------------------------------------------------------
Bkgd    
Countrate          2.00      1.89      1.93      1.94      2.07      2.10    PASS      
----------------------------------------------------------------------------------------

                      Analyst: Shiloh Smith        Reviewer: Shiloh Smith

                                 (Page 1 of 5)
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      ORTEC g v - i (1087) Env32  G800W064  12/7/2019 2:43:51 PMPage  1
 TestAmerica Inc                 Spectrum name: 12_20191206008_BGLong.An1        
                                                                                 
 Sample description                                             
      Background Long PBC Count                                       
                                                                      

 Spectrum Filename: C:\User\SPC\Det12\12_20191206008_BGLong.An1

 Acquisition information
        Start time:                 12/6/2019 6:42:59 PM
        Live time:              72000
        Real time:              72037
        Dead time:                  0.05 %
        Detector ID:                   12

 Detector system                                                
      Ge12 S/N10034336                                                
                                                                      

 Calibration
        Filename:                   12_QC.Clb
      12_SourceCheck_H_2018                                           
                                                                      

        Energy Calibration                                      
             Created:               4/20/2018 11:13:27 AM
             Zero offset:           0.059 keV
             Gain:                  0.250 keV/channel
             Quadratic:            -3.735E-08 keV/channel^2

        Efficiency Calibration
             Created:               4/24/2018 2:08:25 PM
             Knee Energy:           0.00 keV
             Above the Knee:        Interpolative    Uncertainty =   0.00 %
             Below the Knee:        Interpolative    Uncertainty =   0.00 %

 Library Files
        Main analysis library:      Null.lib
        Library Match Width:        0.500
        Peak stripping:             Library based

 Analysis parameters
        Analysis engine:            Env32   G800W064
        Start channel:            150 (    37.59keV )
        Stop channel:            8000 (  1999.13keV )
        Peak rejection level:      30.000%
        Peak search sensitivity:    3
        Sample Size:                1.0000E+00 +/- 0.000E+00%
        Activity scaling factor:    1.0000E+00/(  1.0000E+00*  1.0000E+00) = 
                                    1.0000E+00
        Detection limit method:     Reg. Guide 4.16 Method                                          
        Random error:               4.0000000E+00
        Systematic error:           4.0000000E+00
        Fraction Limit:             0.000%
        Background width:           3

                                 (Page 2 of 5)
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      ORTEC g v - i (1087) Env32  G800W064  12/7/2019 2:43:51 PMPage  2
 TestAmerica Inc                 Spectrum name: 12_20191206008_BGLong.An1        
                                                                                 
        Half lives decay limit:    12.000
        Activity range factor:      2.000
        Min. step backg. energy     0.000
        Multiplet shift channel     2.000

 Corrections                          Status          Comments
        Decay correct to date:         NO   
        Decay during acquisition:      NO   
        Decay during collection:       NO   
        True coincidence correction:   NO   
        Peaked background correction:  NO   
        Absorption (Internal):         NO   
        Geometry correction:           NO   
        Random summing:                NO   

 *****   S U M M A R Y   O F   P E A K S   I N   R A N G E   *****
  Peak       Area   Uncert  FWHM    Corrctn   Nuclide  Brnch.     Act.   Nuc
  Energy                            Factor    Energy   Ratio    DPS     
 _____________________________________________________________________________
    46.57     1310.   5.51   0.84  5.835E-02
    63.29      967.   7.99   0.94  7.854E-02
    74.95      197.  23.77   0.88  9.254E-02
    77.13      198.  23.63   0.88  9.518E-02
    84.18      424.  15.64   2.59  1.038E-01
    92.60     1167.   5.20   1.09  1.066E-01
   185.76      725.   8.78   0.90  8.763E-02
   198.31      216.  24.12   1.32  8.618E-02
   238.40      404.  11.64   0.98  8.153E-02
   294.98      260.  17.25   1.02  7.497E-02
   351.69      390.  14.18   0.94  6.840E-02
   510.82     2198.   4.80   2.48  4.995E-02
   609.19      321.  16.55   1.31  3.855E-02

 ************ U N I D E N T I F I E D     P E A K    S U M M A R Y ************
   Peak Centroid  Background Net Area  Efficiency  Uncert   FWHM  Suspected
 Channel   Energy   Counts     Counts   * Area    1 Sigma %  keV   Nuclide
 _____________________________________________________________________________
   185.91    46.57      1112.      1310. 2.244E+04    5.51   0.837  -        
   252.73    63.29      1251.       967. 1.231E+04    7.99   0.937  -      s 
   299.34    74.88       993.       197. 2.124E+03   23.77   0.880  -       D
   308.08    77.06       997.       198. 2.082E+03   23.63   0.883  -       D
   336.25    84.18      1037.       424. 4.086E+03   15.64   2.594  -      s 
   369.91    92.60       793.      1167. 1.095E+04    5.20   1.090  -      s 
   742.35   185.76       867.       725. 8.273E+03    8.78   0.902  -        
   792.50   198.31       718.       216. 2.512E+03   24.12   1.324  -      s 
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      ORTEC g v - i (1087) Env32  G800W064  12/7/2019 2:43:51 PMPage  3
 TestAmerica Inc                 Spectrum name: 12_20191206008_BGLong.An1        
                                                                                 
   Channel   Energy Background  Net area  Eff*Area   Uncert   FWHM  Suspected   
   952.81   238.40       544.       404. 4.959E+03   11.64   0.976  -      s 
  1179.02   294.98       502.       260. 3.475E+03   17.25   1.019  -        
  1405.79   351.69       592.       390. 5.695E+03   14.18   0.941  -      s 
  2042.19   510.82       880.      2198. 4.401E+04    4.80   2.475  -        
  2435.61   609.19       483.       321. 8.319E+03   16.55   1.312  -        

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   L - Peak written from unknown list.
   C - Area < Critical level.

------------------------------------------------------------
 This section based on library: Null.lib                        

 ************** I D E N T I F I E D   P E A K    S U M M A R Y **************
 Nuclide  Peak    Centroid  Background  Net Area   Intensity   Uncert  FWHM
          Channel Energy    Counts      Counts     Cts/Sec  1 Sigma %  keV
 _____________________________________________________________________________

   s - Peak fails shape tests.
   D - Peak area deconvoluted.
   A   Derived peak area.

 *****   S U M M A R Y   O F   L I B R A R Y   P E A K   U S A G E   *****
- Nuclide -  Average     ------------- Peak --------------
Name   Code  Activity     Energy   Activity Code MDA Value
             DPS           keV     DPS           DPS            COMMENTS
 _____________________________________________________________________________
   ( - This peak used in the nuclide activity average.

   * - Peak is too wide, but only one peak in library.
   ! - Peak is part of a multiplet and this area went
       negative during deconvolution.
   ? - Peak is too narrow.
   @ - Peak is too wide at FW25M, but ok at FWHM.
   % - Peak fails sensitivity test.
   $ - Peak identified, but first peak of this nuclide
       failed one or more qualification tests.
   + - Peak activity higher than counting uncertainty range.
   - - Peak activity lower than counting uncertainty range.
   = - Peak outside analysis energy range.
   & - Calculated peak centroid is not close enough to the
       library energy centroid for positive identification.
   P - Peakbackground subtraction
   } - Peak is too close to another for the activity
       to be found directly.

   Nuclide Codes:                      Peak Codes:
   T - Thermal Neutron Activation      G - Gamma Ray
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      ORTEC g v - i (1087) Env32  G800W064  12/7/2019 2:43:51 PMPage  4
 TestAmerica Inc                 Spectrum name: 12_20191206008_BGLong.An1        
                                                                                 
   F - Fast Neutron Activation         X - X-Ray
   I - Fission Product                 P - Positron Decay
   N - Naturally Occurring Isotope     S - Single-Escape
   P - Photon Reaction                 D - Double-Escape
   C - Charged Particle Reaction       K - Key Line
   M - No MDA Calculation              A - Not in Average
   R - Coincidence Corrected           C - Coincidence Peak
   H - Halflife limit exceeded
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

 *************** D I S C A R D E D  I S O T O P E  P E A K S ***************
 Nuclide Centroid  Background  Net Area   Intensity   Uncert   Activity
            Energy   Counts     Counts     Cts/Sec  1 Sigma %   
 _____________________________________________________________________________
   P - Peakbackground subtraction

 *****   S U M M A R Y   O F   N U C L I D E S   I N   S A M P L E   *****
          Time of Count   Uncertainty  1 Sigma
 Nuclide    Activity        Counting                   MDA   
                DPS                                                                   
 _____________________________________________________________________________
 DUMMY    No in-range peaks
   < - MDA value printed.
   A - Activity printed, but activity < MDA.
   B - Activity < MDA and failed test.
   C - Area < Critical level.
   F - Failed fraction or key line test.
   H - Halflife limit exceeded
 -----------------------------   S U M M A R Y   ----------------------------
 Total Activity (   37.6 to  1999.1 keV)     0.000E+00  DPS           
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Run Logs
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GAS FLOW 
PROPORTIONAL 

COUNTER
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Method 903.0
Radium-226 (GFPC) by Method 903.0
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Prep Batch: 452087
Preparation, Precipitate Separation 

(21-Day In-Growth)
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Prep Batch: 452087

Gas Flow Proportional Counter Analysis Detail Report

No12/18/19  09:10 100LCS 160-452087/1-ALab Id: Analyzed: Decay Corrected: Ts:
No 1000Red0Client ID: Detector: Yield Truncated: Tb:

2 1 2Sigma: Dil Fac: Calibration Type:

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb EffLCS Result

Radium-226 21.77 1.14 2.27 pCi/L 1.00 0.185 1480 76

RL MDC

0.20627 454494

Anly BatchX Talk Decay

. 1.

I

3.7207

A

1.

Carrier LCS Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Ba Carrier 0.02660 g 0.0335 79.4 40 110

MDC

No12/18/19  09:11 100LCSD 160-452087/2-ALab Id: Analyzed: Decay Corrected: Ts:
No 1000Red2Client ID: Detector: Yield Truncated: Tb:

2 1 2Sigma: Dil Fac: Calibration Type:

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb EffLCSD Result

Radium-226 21.54 1.16 2.26 pCi/L 1.00 0.218 1400 103

RL MDC

0.20602 454494

Anly BatchX Talk Decay

. 1.

I

3.7207

A

1.

Carrier LCSD Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Ba Carrier 0.02540 g 0.0335 75.8 40 110

MDC

No12/18/19  09:11 100160-36453-24Lab Id: Analyzed: Decay Corrected: Ts:
NoRinsate-5 1000Red3Client ID: Detector: Yield Truncated: Tb:

2 1 2Sigma: Dil Fac: Calibration Type:

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb Eff Result

Radium-226 0.0792 0.126 0.127 U pCi/L 1.00 0.219 18 125

RL MDC

0.20406 454494

Anly BatchX Talk Decay

. 1.

I

3.7207

A

1.

Carrier  Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Ba Carrier 0.0276 g 0.0335 82.4 40 110

MDC

No12/18/19  09:13 100MB 160-452087/12-ALab Id: Analyzed: Decay Corrected: Ts:
No 1000Red23Client ID: Detector: Yield Truncated: Tb:

2 1 2Sigma: Dil Fac: Calibration Type:

Qualifier UnitAnalyte Count Unc Total Unc Cs Cb EffMB Result

Radium-226 -0.1574 0.0795 0.0808 U pCi/L 1.00 0.256 5 151

RL MDC

0.20171 454494

Anly BatchX Talk Decay

. 1.

I

3.7208

A

1.

Carrier MB Result Count Unc Total Unc Qualifier Unit % Rec % Rec LimitsSpike Added

-Ba Carrier 0.02580 g 0.0335 77.0 40 110

MDC

Page 1 of 2 Eurofins TestAmerica, St. Louis
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Prep Batch: 452087

Gas Flow Proportional Counter Analysis Detail Report

Quality Control Summary

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorMB Result Qualifier RPD RER DERUnitMethod Blank ID: DER Limit

MB 160-452087/12-A Radium-226 -0.1574 U pCi/L -3.8972

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorLCS Result Qualifier RPD RER DERUnitLab Control Sample ID: DER Limit

-LCS 160-452087/1-A Radium-226 22.7 21.77 pCi/L 96 75 125 1 -.7292

Analyte Parent Result Spike Added % Rec % Rec Limits Z FactorLCSD Result Qualifier RPD RER DERUnitLab Control Sample Duplicate ID: DER Limit

-LCSD 160-452087/2-A Radium-226 22.7 21.54 pCi/L 95 75 125 1 0.05 0.14 .14113

Glossary:

Ts = Count Duration, Sample

Cs = Total Counts, Sample

Cb = Total Counts, Background

Eff = Efficiency

Tb = Count Duration, Background

I = Ingrowth Factor

A = Abundance

X Talk = Crosstalk

Decay = Decay Factor

Page 2 of 2 Eurofins TestAmerica, St. Louis
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Lab Name: Job No.:

SDG No.:

GAS FLOW PROPORTIONAL COUNTER BATCH WORKSHEET

160-36453-1

Batch Number: Batch Analyst:Batch Start Date:

Batch End Date:

Howard, Molly N

12/05/19  11:15

11/26/19  11:19452087

Batch Method:

Eurofins TestAmerica, St. Louis

PrecSep-21

Lab Sample ID Client Sample ID Method Chain Basis InitialAmount Ba_TareWt Ba_GrossWt Ba_Mass IngDecDate1 IngDecDate2

500.00 mL 8.6702 g 8.6968 g 0.0335 g 11/27/2019 
12:28

12/05/2019 
07:42

PrecSep-21, 
903.0

LCS 
160-452087/1

500.00 mL 8.6925 g 8.7179 g 0.0335 g 11/27/2019 
12:28

12/05/2019 
07:42

PrecSep-21, 
903.0

LCSD 
160-452087/2

Rinsate-5 500.22 mL 8.7124 g 8.7400 g 0.0335 g 11/27/2019 
12:28

12/05/2019 
07:42

PrecSep-21, 
903.0

T160-36453-B-24

500.00 mL 8.6375 g 8.6633 g 0.0335 g 11/27/2019 
12:28

12/05/2019 
07:42

PrecSep-21, 
903.0

MB 
160-452087/12

Lab Sample ID Client Sample ID Method Chain Basis IngDecDate3 NativeMassBa Ba carrier 
00059

Ra-226 00029

12/18/2019 0 g 1 mL 1 mLPrecSep-21, 
903.0

LCS 
160-452087/1

12/18/2019 0 g 1 mL 1 mLPrecSep-21, 
903.0

LCSD 
160-452087/2

Rinsate-5 12/18/2019 0 g 1 mLPrecSep-21, 
903.0

T160-36453-B-24

12/18/2019 0 g 1 mLPrecSep-21, 
903.0

MB 
160-452087/12

Batch Notes

Balance ID 1122021820, 1125330898

Batch Comment In CPR, Out-JLC

Pipette ID RAD038, RAD112

Analyst ID - Reagent Drop Witness EJQ per CPR

Analyst ID - Reagent Drop MNH per CPR

SOP Number ST-RC-0041, ST-RC-0002

Basis Basis Description

T Total/NA

The pound sign (#) in the amount added field denotes that the reagent was used undiluted. All calculations are performed using the stated concentration for 
this reagent.

Page 1 of 1903.0
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Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - A Addr: 0

Repeat 1Sample ID LCS 160-452087/1-A

 Carrier No. 0

Batch ID 452087

Count Method Gross Alpha Beta Detector Volts 1515

Count Began 12/18/2019 9:10:57 AM

Count Ended 12/18/2019 10:51:04 AM

Background Count Time100.00 1,000.00Sample Count Time mins mins

Background Gross Gross Net
cpm counts cpm cpm

1,4800.076 14.800Alpha 14.724

0.009 38.471 0.385 0.385sd

0.366 1,624 16.240 15.874Beta

0.019 40.299 0.403 0.403sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - C Addr: 2

Repeat 1Sample ID LCSD 160-452087/2-A

 Carrier No. 0

Batch ID 452087

Count Method Gross Alpha Beta Detector Volts 1515

Count Began 12/18/2019 9:11:03 AM

Count Ended 12/18/2019 10:51:11 AM

Background Count Time100.00 1,000.00Sample Count Time mins mins

Background Gross Gross Net
cpm counts cpm cpm

1,4000.103 14.000Alpha 13.897

0.010 37.417 0.374 0.374sd

0.370 1,617 16.170 15.800Beta

0.019 40.212 0.402 0.403sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - D Addr: 3

Repeat 1Sample ID 160-36453-B-24-A

 Carrier No. 0

Batch ID 452087

Count Method Gross Alpha Beta Detector Volts 1515

Count Began 12/18/2019 9:11:09 AM

Count Ended 12/18/2019 10:51:17 AM

Background Count Time100.00 1,000.00Sample Count Time mins mins

Background Gross Gross Net
cpm counts cpm cpm

180.125 0.180Alpha 0.055

0.011 4.243 0.042 0.044sd

0.621 76 0.760 0.139Beta

0.025 8.718 0.087 0.091sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Red 3 (20-23) - D Addr: 23

Repeat 1Sample ID MB 160-452087/12-A

 Carrier No. 0

Batch ID 452087

Count Method Gross Alpha Beta Detector Volts 1515

Count Began 12/18/2019 9:13:38 AM

Count Ended 12/18/2019 10:53:46 AM

Background Count Time100.00 1,000.00Sample Count Time mins mins

Background Gross Gross Net
cpm counts cpm cpm

50.151 0.050Alpha -0.101

0.012 2.236 0.022 0.052sd

0.439 37 0.370 -0.069Beta

0.021 6.083 0.061 0.074sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Daily Checks
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Red

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Alpha Alpha Alpha Alpha Alpha A>>B XT A>>B XT A>>B XT A>>B XT A>>B XT

AlphaCheck Type = 
0Detector

11410.68 -96.8411507.53 345.23 Pass 3697.50 -375.5754073.08 117.41 DOEF12/17/2019 1:49:00 AM
11448.20 -59.3311507.53 345.23 Pass 3740.00 -333.0754073.08 117.41 WARNING12/17/2019 8:17:00 AM
11488.21 -19.3111507.53 345.23 Pass 3726.00 -347.0754073.08 117.41 WARNING12/17/2019 8:20:00 AM
11485.26 -22.2611507.53 345.23 Pass 3721.50 -351.5754073.08 117.41 WARNING12/18/2019 2:06:00 AM

1Detector
12614.61 135.7812478.83 374.36 Pass 4040.50 -487.4254527.93 148.29 DOEF12/17/2019 1:49:00 AM
12497.56 18.7312478.83 374.36 Pass 4097.00 -430.9254527.93 148.29 WARNING12/17/2019 8:17:00 AM
12467.05 -11.7812478.83 374.36 Pass 3981.50 -546.4254527.93 148.29 DOEF12/17/2019 8:20:00 AM
12349.55 -129.2712478.83 374.36 Pass 4084.00 -443.9254527.93 148.29 WARNING12/18/2019 2:06:00 AM
12449.59 -29.2312478.83 374.36 Pass 4219.00 -308.9254527.93 148.29 WARNING12/18/2019 6:30:00 AM

2Detector
12703.74 125.8412577.90 377.34 Pass 4421.50 -326.5254748.03 120.17 WARNING12/17/2019 1:50:00 AM
12611.26 33.3612577.90 377.34 Pass 4470.50 -277.5254748.03 120.17 WARNING12/18/2019 2:06:00 AM

3Detector
12562.25 60.0312502.23 375.07 Pass 4224.50 -396.0254620.53 145.91 WARNING12/17/2019 1:50:00 AM
12489.78 -12.4512502.23 375.07 Pass 4250.50 -370.0254620.53 145.91 WARNING12/18/2019 2:06:00 AM

4Detector
16182.21 84.1116098.10 482.94 Pass 5034.50 -582.6255617.13 186.83 DOEF12/17/2019 1:50:00 AM
16241.23 143.1316098.10 482.94 Pass 4986.00 -631.1255617.13 186.83 DOEF12/17/2019 8:18:00 AM
16266.24 168.1416098.10 482.94 Pass 5027.50 -589.6255617.13 186.83 DOEF12/17/2019 8:20:00 AM
16183.78 85.6816098.10 482.94 Pass 5075.50 -541.6255617.13 186.83 WARNING12/18/2019 2:06:00 AM
16132.26 34.1616098.10 482.94 Pass 5088.50 -528.6255617.13 186.83 WARNING12/18/2019 6:30:00 AM

5Detector
16394.64 16.8916377.75 491.33 Pass 4950.50 -429.6005380.10 160.28 WARNING12/17/2019 1:50:00 AM
16458.74 80.9916377.75 491.33 Pass 5000.50 -379.6005380.10 160.28 WARNING12/18/2019 2:07:00 AM

6Detector
14199.65 -164.9714364.63 430.94 Pass 4851.50 -118.7254970.23 173.16 Pass12/17/2019 1:50:00 AM
14111.68 -252.9414364.63 430.94 Pass 4696.00 -274.2254970.23 173.16 Pass12/18/2019 2:07:00 AM

12/18/2019 12:05:02 PM IQC version 3.8, updated 2/25/2019Page 1 of 9
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Red

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Alpha Alpha Alpha Alpha Alpha A>>B XT A>>B XT A>>B XT A>>B XT A>>B XT

7Detector
14673.45 6.3214667.13 440.01 Pass 4817.00 -578.0005395.00 160.16 DOEF12/17/2019 1:50:00 AM
14796.50 129.3714667.13 440.01 Pass 4870.00 -525.0005395.00 160.16 DOEF12/17/2019 8:18:00 AM
14739.97 72.8514667.13 440.01 Pass 4920.00 -475.0005395.00 160.16 WARNING12/17/2019 8:20:00 AM
14761.05 93.9214667.13 440.01 Pass 4893.00 -502.0005395.00 160.16 DOEF12/18/2019 2:07:00 AM
14827.57 160.4514667.13 440.01 Pass 4878.50 -516.5005395.00 160.16 DOEF12/18/2019 2:42:00 AM

8Detector
10994.15 1841.159153.00 274.59 FAIL 4262.00 -1371.6755633.68 241.03 DOEF12/17/2019 1:53:00 AM
11005.20 1852.209153.00 274.59 FAIL 4269.50 -1364.1755633.68 241.03 DOEF12/18/2019 2:11:00 AM

9Detector
12576.72 121.1912455.53 373.67 Pass 3969.00 -468.1504437.15 220.93 WARNING12/17/2019 1:53:00 AM
12942.43 486.9012455.53 373.67 FAIL 4111.50 -325.6504437.15 220.93 Pass12/18/2019 2:11:00 AM
12740.84 285.3212455.53 373.67 Pass 4047.00 -390.1504437.15 220.93 Pass12/18/2019 2:40:00 AM
12849.89 394.3612455.53 373.67 FAIL 3975.50 -461.6504437.15 220.93 WARNING12/18/2019 2:43:00 AM

10Detector
12686.66 -27.0712713.73 381.41 Pass 4387.00 -140.5254527.53 329.71 Pass12/17/2019 1:53:00 AM
12705.72 -8.0112713.73 381.41 Pass 4302.00 -225.5254527.53 329.71 Pass12/18/2019 2:11:00 AM

11Detector
12818.73 207.7812610.95 378.33 Pass 4068.00 -243.9754311.98 90.65 WARNING12/17/2019 1:53:00 AM
12742.26 131.3112610.95 378.33 Pass 4096.00 -215.9754311.98 90.65 WARNING12/18/2019 2:11:00 AM

12Detector
16040.17 67.9015972.28 479.17 Pass 5208.00 -378.1005586.10 143.00 WARNING12/17/2019 1:54:00 AM
15889.11 -83.1715972.28 479.17 Pass 5135.50 -450.6005586.10 143.00 DOEF12/17/2019 8:22:00 AM
16158.72 186.4515972.28 479.17 Pass 5136.50 -449.6005586.10 143.00 DOEF12/17/2019 8:25:00 AM
15861.17 -111.1115972.28 479.17 Pass 5069.00 -517.1005586.10 143.00 DOEF12/18/2019 2:11:00 AM
16077.26 104.9815972.28 479.17 Pass 5170.50 -415.6005586.10 143.00 WARNING12/18/2019 2:41:00 AM
16055.25 82.9715972.28 479.17 Pass 5099.00 -487.1005586.10 143.00 DOEF12/18/2019 6:32:00 AM

13Detector
16228.51 -59.7416288.25 488.65 Pass 5145.00 -334.5255479.53 123.95 WARNING12/17/2019 1:54:00 AM
16297.11 8.8616288.25 488.65 Pass 5038.50 -441.0255479.53 123.95 DOEF12/18/2019 2:11:00 AM
16334.13 45.8816288.25 488.65 Pass 5103.00 -376.5255479.53 123.95 DOEF12/18/2019 2:42:00 AM

14Detector
14648.51 81.4114567.10 437.01 Pass 4955.50 -154.9005110.40 119.42 Pass12/17/2019 1:54:00 AM
14432.99 -134.1114567.10 437.01 Pass 4816.00 -294.4005110.40 119.42 WARNING12/18/2019 2:11:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Red

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Alpha Alpha Alpha Alpha Alpha A>>B XT A>>B XT A>>B XT A>>B XT A>>B XT

15Detector
14702.72 -56.3814759.10 442.77 Pass 4898.00 -333.2755231.28 147.11 WARNING12/17/2019 1:54:00 AM
14789.32 30.2214759.10 442.77 Pass 4833.00 -398.2755231.28 147.11 WARNING12/18/2019 2:11:00 AM

16Detector
11485.79 59.4911426.30 342.79 Pass 3755.00 -270.7004025.70 119.97 WARNING12/17/2019 1:56:00 AM
11293.26 -133.0411426.30 342.79 Pass 3693.50 -332.2004025.70 119.97 WARNING12/18/2019 2:14:00 AM

17Detector
12777.78 80.1312697.65 380.93 Pass 4335.50 -326.6754662.18 264.03 Pass12/17/2019 1:56:00 AM
12750.32 52.6712697.65 380.93 Pass 4210.50 -451.6754662.18 264.03 Pass12/18/2019 2:14:00 AM

18Detector
12465.27 -84.3312549.60 376.49 Pass 4382.00 -342.0754724.08 158.88 WARNING12/17/2019 1:56:00 AM
12662.91 113.3112549.60 376.49 Pass 4391.00 -333.0754724.08 158.88 WARNING12/18/2019 2:14:00 AM

19Detector
12902.43 255.1312647.30 379.42 Pass 4375.00 -451.7004826.70 236.60 Pass12/17/2019 1:56:00 AM
14669.74 2022.4412647.30 379.42 FAIL 5215.50 388.8004826.70 236.60 Pass12/18/2019 2:14:00 AM
14488.67 1841.3712647.30 379.42 FAIL 5153.50 326.8004826.70 236.60 Pass12/18/2019 2:39:00 AM
14678.75 2031.4512647.30 379.42 FAIL 5168.50 341.8004826.70 236.60 Pass12/18/2019 2:43:00 AM

20Detector
16082.08 -24.5916106.68 483.20 Pass 5153.00 -543.1255696.13 323.33 Pass12/17/2019 1:56:00 AM
16308.75 202.0716106.68 483.20 Pass 5224.00 -472.1255696.13 323.33 Pass12/18/2019 2:15:00 AM

21Detector
16582.48 710.2815872.20 476.17 FAIL 5341.50 -689.4756030.98 218.92 DOEF12/17/2019 1:56:00 AM
16307.44 435.2415872.20 476.17 Pass 5304.00 -726.9756030.98 218.92 DOEF12/18/2019 2:15:00 AM
16416.98 544.7815872.20 476.17 FAIL 5145.50 -885.4756030.98 218.92 DOEF12/18/2019 2:39:00 AM

22Detector
14507.10 -19.7014526.80 435.80 Pass 4878.00 -454.6005332.60 284.21 Pass12/17/2019 1:56:00 AM
14550.68 23.8814526.80 435.80 Pass 4817.00 -515.6005332.60 284.21 Pass12/18/2019 2:15:00 AM

23Detector
14489.02 13.4914475.53 434.27 Pass 4940.00 -502.2755442.28 153.96 DOEF12/17/2019 1:56:00 AM
14670.59 195.0714475.53 434.27 Pass 4983.00 -459.2755442.28 153.96 WARNING12/17/2019 8:23:00 AM
14561.05 85.5214475.53 434.27 Pass 4952.50 -489.7755442.28 153.96 DOEF12/17/2019 8:25:00 AM
14554.61 79.0814475.53 434.27 Pass 4970.00 -472.2755442.28 153.96 DOEF12/18/2019 2:15:00 AM
14661.65 186.1314475.53 434.27 Pass 4877.00 -565.2755442.28 153.96 DOEF12/18/2019 2:39:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Red

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Beta Beta Beta Beta Beta B>>A XT B>>A XT B>>A XT B>>A XT B>>A XT

BetaCheck Type = 
0Detector

47374.52 397.0446977.48 1409.32 Pass NA NANA NA NA12/17/2019 1:55:00 AM
47444.05 466.5846977.48 1409.32 Pass NA NANA NA NA12/18/2019 2:12:00 AM

1Detector
46084.44 204.1745880.28 1376.41 Pass NA NANA NA NA12/17/2019 1:55:00 AM
46503.56 623.2845880.28 1376.41 Pass NA NANA NA NA12/18/2019 2:12:00 AM

2Detector
47343.86 -32.1147375.98 1421.28 Pass NA NANA NA NA12/17/2019 1:55:00 AM
47313.28 -62.7047375.98 1421.28 Pass NA NANA NA NA12/18/2019 2:12:00 AM

3Detector
57144.49 669.6956474.80 1694.24 Pass NA NANA NA NA12/17/2019 1:55:00 AM
57075.31 600.5156474.80 1694.24 Pass NA NANA NA NA12/18/2019 2:13:00 AM

4Detector
53376.92 43.1753333.75 1600.01 Pass NA NANA NA NA12/17/2019 1:55:00 AM
53540.43 206.6853333.75 1600.01 Pass NA NANA NA NA12/18/2019 2:13:00 AM

5Detector
52519.28 290.0852229.20 1566.88 Pass NA NANA NA NA12/17/2019 1:55:00 AM
52319.48 90.2852229.20 1566.88 Pass NA NANA NA NA12/18/2019 2:13:00 AM

6Detector
48493.68 -230.2748723.95 1461.72 Pass NA NANA NA NA12/17/2019 1:55:00 AM
48846.03 122.0848723.95 1461.72 Pass NA NANA NA NA12/18/2019 2:13:00 AM

7Detector
43735.43 420.4343315.00 1299.45 Pass NA NANA NA NA12/17/2019 1:55:00 AM
43482.24 167.2443315.00 1299.45 Pass NA NANA NA NA12/18/2019 2:13:00 AM

8Detector
45015.60 6465.6538549.95 1156.50 FAIL NA NANA NA NA12/17/2019 1:49:00 AM
45142.35 6592.4038549.95 1156.50 FAIL NA NANA NA NA12/18/2019 2:05:00 AM

9Detector
46132.56 1271.5944860.98 1345.83 Pass NA NANA NA NA12/17/2019 1:49:00 AM
46464.17 1603.1944860.98 1345.83 FAIL NA NANA NA NA12/18/2019 2:05:00 AM
46310.20 1449.2344860.98 1345.83 FAIL NA NANA NA NA12/18/2019 2:45:00 AM
46025.92 1164.9444860.98 1345.83 Pass NA NANA NA NA12/18/2019 2:48:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Red

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Beta Beta Beta Beta Beta B>>A XT B>>A XT B>>A XT B>>A XT B>>A XT

10Detector
46954.93 325.2146629.73 1398.89 Pass NA NANA NA NA12/17/2019 1:49:00 AM
47199.60 569.8846629.73 1398.89 Pass NA NANA NA NA12/18/2019 2:05:00 AM

11Detector
56655.37 724.2955931.08 1677.93 Pass NA NANA NA NA12/17/2019 1:49:00 AM
56524.26 593.1955931.08 1677.93 Pass NA NANA NA NA12/18/2019 2:05:00 AM

12Detector
53197.85 -243.7553441.60 1603.25 Pass NA NANA NA NA12/17/2019 1:49:00 AM
53562.15 120.5553441.60 1603.25 Pass NA NANA NA NA12/18/2019 2:05:00 AM

13Detector
51854.57 -77.1051931.68 1557.95 Pass NA NANA NA NA12/17/2019 1:49:00 AM
52062.78 131.1051931.68 1557.95 Pass NA NANA NA NA12/18/2019 2:06:00 AM

14Detector
49232.38 269.1848963.20 1468.90 Pass NA NANA NA NA12/17/2019 1:49:00 AM
49594.38 631.1848963.20 1468.90 Pass NA NANA NA NA12/18/2019 2:06:00 AM

15Detector
43477.62 329.5243148.10 1294.44 Pass NA NANA NA NA12/17/2019 1:49:00 AM
43215.27 67.1743148.10 1294.44 Pass NA NANA NA NA12/18/2019 2:06:00 AM

16Detector
47037.29 69.1446968.15 1409.04 Pass NA NANA NA NA12/17/2019 1:52:00 AM
47378.06 409.9146968.15 1409.04 Pass NA NANA NA NA12/18/2019 2:09:00 AM

17Detector
46291.52 99.4046192.13 1385.76 Pass NA NANA NA NA12/17/2019 1:52:00 AM
46455.60 263.4846192.13 1385.76 Pass NA NANA NA NA12/18/2019 2:09:00 AM

18Detector
47214.30 -116.1247330.43 1419.91 Pass NA NANA NA NA12/17/2019 1:52:00 AM
47465.46 135.0347330.43 1419.91 Pass NA NANA NA NA12/18/2019 2:09:00 AM

19Detector
57398.01 764.5156633.50 1699.01 Pass NA NANA NA NA12/17/2019 1:52:00 AM
58011.66 1378.1656633.50 1699.01 Pass NA NANA NA NA12/18/2019 2:09:00 AM

20Detector
53598.47 264.4753334.00 1600.02 Pass NA NANA NA NA12/17/2019 1:52:00 AM
53586.91 252.9153334.00 1600.02 Pass NA NANA NA NA12/18/2019 2:09:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Red

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
Beta Beta Beta Beta Beta B>>A XT B>>A XT B>>A XT B>>A XT B>>A XT

21Detector
52347.20 572.1051775.10 1553.25 Pass NA NANA NA NA12/17/2019 1:52:00 AM
52640.95 865.8551775.10 1553.25 Pass NA NANA NA NA12/18/2019 2:09:00 AM

22Detector
49253.83 315.2048938.63 1468.16 Pass NA NANA NA NA12/17/2019 1:52:00 AM
49547.40 608.7748938.63 1468.16 Pass NA NANA NA NA12/18/2019 2:09:00 AM

23Detector
43144.02 -92.9043236.93 1297.11 Pass NA NANA NA NA12/17/2019 1:52:00 AM
43115.68 -121.2543236.93 1297.11 Pass NA NANA NA NA12/18/2019 2:09:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Red

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
AlphaBKG BKG BKG BKG BKG BetaBKG BetaBKG BetaBKG BetaBKG BetaBKG

BKGCheck Type = 
0Detector

0.13 0.070.06 0.03 Pass 0.30 -0.3800.68 0.54 Pass12/17/2019 6:33:00 AM
0.11 0.050.06 0.03 Pass 0.58 -0.0950.68 0.54 Pass12/18/2019 6:10:00 AM

1Detector
0.13 0.030.09 0.05 Pass 0.43 0.0010.42 0.04 Pass12/17/2019 6:33:00 AM
0.11 0.020.09 0.05 Pass 0.30 -0.1290.42 0.04 FAIL12/18/2019 6:10:00 AM
0.11 0.010.09 0.05 Pass 0.40 -0.0290.42 0.04 Pass12/18/2019 10:20:00 AM

2Detector
0.17 0.050.12 0.05 Pass 0.32 -0.0620.38 0.05 Pass12/17/2019 6:33:00 AM
0.15 0.020.12 0.05 Pass 0.41 0.0330.38 0.05 Pass12/18/2019 6:10:00 AM

3Detector
0.18 0.100.08 0.04 Pass 0.65 0.0480.60 0.10 Pass12/17/2019 6:33:00 AM
0.17 0.080.08 0.04 Pass 0.61 0.0080.60 0.10 Pass12/18/2019 6:10:00 AM

4Detector
0.24 0.130.11 0.06 Pass 0.60 0.1730.43 0.09 Pass12/17/2019 6:33:00 AM
0.27 0.160.11 0.06 Pass 0.50 0.0680.43 0.09 Pass12/18/2019 6:10:00 AM

5Detector
0.16 0.050.11 0.05 Pass 0.36 0.0160.34 0.05 Pass12/17/2019 6:33:00 AM
0.16 0.050.11 0.05 Pass 0.31 -0.0300.34 0.05 Pass12/18/2019 6:10:00 AM

6Detector
0.08 -0.030.11 0.04 Pass 0.30 -0.0600.36 0.07 Pass12/17/2019 6:33:00 AM
0.21 0.100.11 0.04 Pass 0.44 0.0850.36 0.07 Pass12/18/2019 6:10:00 AM

7Detector
0.26 0.090.16 0.05 Pass 0.42 -0.0900.51 0.11 Pass12/17/2019 6:33:00 AM
0.22 0.060.16 0.05 Pass 0.50 -0.0100.51 0.11 Pass12/18/2019 6:10:00 AM

8Detector
0.10 0.030.06 0.03 Pass 0.45 0.0950.36 0.10 Pass12/17/2019 6:33:00 AM
0.16 0.100.06 0.03 FAIL 0.46 0.1000.36 0.10 Pass12/18/2019 6:10:00 AM

9Detector
0.11 0.010.10 0.06 Pass 0.41 0.0400.37 0.07 Pass12/17/2019 6:33:00 AM
0.13 0.030.10 0.06 Pass 0.35 -0.0200.37 0.07 Pass12/18/2019 6:10:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Red

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
AlphaBKG BKG BKG BKG BKG BetaBKG BetaBKG BetaBKG BetaBKG BetaBKG

10Detector
0.18 0.090.09 0.05 Pass 0.40 -0.0240.42 0.06 Pass12/17/2019 6:33:00 AM
0.11 0.010.09 0.05 Pass 0.54 0.1110.42 0.06 Pass12/18/2019 6:10:00 AM

11Detector
0.18 0.080.10 0.05 Pass 0.81 0.2780.53 0.10 Pass12/17/2019 6:33:00 AM
0.14 0.040.10 0.05 Pass 0.57 0.0380.53 0.10 Pass12/18/2019 6:10:00 AM

12Detector
0.10 0.020.08 0.05 Pass 0.56 -0.0560.61 0.09 Pass12/17/2019 6:33:00 AM
0.13 0.040.08 0.05 Pass 0.54 -0.0710.61 0.09 Pass12/18/2019 6:10:00 AM

13Detector
0.10 0.010.09 0.05 Pass 0.38 -0.0770.46 0.08 Pass12/17/2019 6:33:00 AM
0.16 0.070.09 0.05 Pass 0.42 -0.0370.46 0.08 Pass12/18/2019 6:10:00 AM

14Detector
0.08 -0.010.08 0.04 Pass 0.44 -0.1440.58 0.07 Pass12/17/2019 6:33:00 AM
0.19 0.100.08 0.04 Pass 0.65 0.0720.58 0.07 Pass12/18/2019 6:10:00 AM

15Detector
0.14 0.050.10 0.05 Pass 0.47 0.0220.44 0.06 Pass12/17/2019 6:33:00 AM
0.10 0.000.10 0.05 Pass 0.33 -0.1130.44 0.06 Pass12/18/2019 6:10:00 AM

16Detector
0.11 0.030.08 0.05 Pass 0.65 0.1870.46 0.10 Pass12/17/2019 6:33:00 AM
0.09 0.010.08 0.05 Pass 0.47 0.0070.46 0.10 Pass12/18/2019 6:10:00 AM

17Detector
0.16 0.070.09 0.06 Pass 0.31 -0.0320.34 0.08 Pass12/17/2019 6:33:00 AM
0.18 0.090.09 0.06 Pass 0.47 0.1280.34 0.08 Pass12/18/2019 6:10:00 AM

18Detector
0.15 0.060.09 0.05 Pass 0.30 -0.0490.34 0.06 Pass12/17/2019 11:36:00 AM
0.15 0.050.09 0.05 Pass 0.33 -0.0140.34 0.06 Pass12/18/2019 9:02:00 AM

19Detector
0.17 0.030.14 0.04 Pass 0.45 0.0110.43 0.07 Pass12/17/2019 6:33:00 AM
0.20 0.060.14 0.04 Pass 0.49 0.0560.43 0.07 Pass12/18/2019 6:10:00 AM

20Detector
0.21 0.110.10 0.07 Pass 0.39 -0.0570.44 0.09 Pass12/17/2019 6:33:00 AM
0.15 0.050.10 0.07 Pass 0.38 -0.0670.44 0.09 Pass12/18/2019 6:10:00 AM
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Gas Proportional Counter Daily Quality Control Checks

Instrument: Red

CPM Mean +/- limit Deviation CPM Mean +/- limit DeviationFlag Flag
AlphaBKG BKG BKG BKG BKG BetaBKG BetaBKG BetaBKG BetaBKG BetaBKG

21Detector
0.13 0.020.10 0.06 Pass 0.36 -0.0380.39 0.08 Pass12/17/2019 6:33:00 AM
0.15 0.040.10 0.06 Pass 0.45 0.0570.39 0.08 Pass12/18/2019 6:10:00 AM

22Detector
0.13 0.010.12 0.05 Pass 0.52 0.0560.46 0.08 Pass12/17/2019 6:33:00 AM
0.23 0.110.12 0.05 Pass 0.31 -0.1540.46 0.08 Pass12/18/2019 6:10:00 AM

23Detector
0.20 0.100.10 0.04 Pass 0.60 0.1550.44 0.07 Pass12/17/2019 6:33:00 AM
0.14 0.040.10 0.04 Pass 0.40 -0.0450.44 0.07 Pass12/18/2019 6:10:00 AM

The Alpha and Beta +/- limit for Background is stated at 1 StDev.    Flags are "FAIL" > 3 StDev.

The Alpha and Beta +/- limit for Efficiency is stated at 3%.    Flags are "FAIL" > 3%. 

The Alpha +/- limit for Crosstalk is stated at 1 StDev.  Flags are "Warning > 2 StDev and "DOEF" > 3 StDev.  Beta is negligible, for trend only ("NA").

The Alpha and Beta +/- limit are based upon initial 20-point population.

Times shown reflect the end of the count duration.
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Ra-226 Calibration 2019

Red 0

Detector Std # Mass Count Time Sample Time Alpha Counts CPM Sep Time Ingrowth Recovery Adj CPM DPM Efficiency

1 ICRa6‐1063071;Ra2 0.0063 15.00 7/9/2019 16:28 46425 3095.0000 2/13/2017 13:30 4.0000 0.4487 1724.3493 7534.6 0.2289

1 ICRa6‐1063071;Ra3 0.0146 15.00 7/9/2019 19:02 67740 4516.0000 2/13/2017 13:30 4.0000 0.6933 1628.5376 7534.6 0.2161

1 ICRa6‐1063071;Ra4 0.0204 15.00 7/9/2019 18:44 71778 4785.2000 2/13/2017 13:30 4.0000 0.7265 1646.6621 7534.6 0.2185

1 ICRa6‐1063071;Ra5 0.0302 15.00 7/9/2019 18:26 83517 5567.8000 2/13/2017 13:30 4.0000 0.8604 1617.7940 7534.6 0.2147

1 ICRa6‐1063071;Ra6 0.0493 15.00 7/9/2019 18:08 73397 4893.1333 2/13/2017 13:30 4.0000 0.9364 1306.4102 7534.6 0.1734

1 ICRa6‐1063071;Ra7 0.0651 15.00 7/9/2019 17:49 70420 4694.6667 2/13/2017 13:30 4.0000 0.9274 1265.6135 7534.6 0.1680

1 ICRa6‐1063071;Ra8 0.0990 15.00 7/9/2019 17:30 64666 4311.0667 2/13/2017 13:30 4.0000 0.9402 1146.3530 7534.6 0.1521

Reagent ID:Ra-226_00022 Reagent ID:Ba Carrier_00026
Container #:986404 Container #: 1015438
Final Conc.: 7534.60740 dpm/mL Cert.#: 16I027 
Added: 1mL

Ra-226 Efficiency y = 5.5085x2 - 1.4624x + 0.2413

R2 = 0.9449
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Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - A Addr: 0

Repeat 2Sample ID ICRa6-1063071;Ra8

 Carrier No. 0

Batch ID ra226-ic

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/9/2019 4:46:29 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/9/2019 5:01:53 PM Collection Date 2 Decay Factor 1.000

15.00 .00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.000 64,599 4,306.600 4,306.600

sd 0.000 0.000 254.163 16.944 16.944

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.000 97,468 6,497.867 6,497.867

sd 0.000 0.000 312.199 20.813 20.813

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - A Addr: 0

Repeat 3Sample ID ICRa6-1063071;Ra7

 Carrier No. 0

Batch ID ra226-ic

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/9/2019 5:30:02 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/9/2019 5:45:28 PM Collection Date 2 Decay Factor 1.000

15.00 .00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.000 70,766 4,717.733 4,717.733

sd 0.000 0.000 266.019 17.735 17.735

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.000 94,866 6,324.400 6,324.400

sd 0.000 0.000 308.003 20.534 20.534

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - A Addr: 0

Repeat 4Sample ID ICRa6-1063071;Ra6

 Carrier No. 0

Batch ID ra226-ic

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/9/2019 5:49:26 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/9/2019 6:04:53 PM Collection Date 2 Decay Factor 1.000

15.00 .00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.000 72,905 4,860.333 4,860.333

sd 0.000 0.000 270.009 18.001 18.001

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.000 96,156 6,410.400 6,410.400

sd 0.000 0.000 310.090 20.673 20.673

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - A Addr: 0

Repeat 5Sample ID ICRa6-1063071;Ra5

 Carrier No. 0

Batch ID ra226-ic

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/9/2019 6:08:17 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/9/2019 6:23:42 PM Collection Date 2 Decay Factor 1.000

15.00 .00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.000 83,106 5,540.400 5,540.400

sd 0.000 0.000 288.281 19.219 19.219

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.000 94,327 6,288.467 6,288.467

sd 0.000 0.000 307.127 20.475 20.475

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - A Addr: 0

Repeat 6Sample ID ICRa6-1063071;Ra4

 Carrier No. 0

Batch ID ra226-ic

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/9/2019 6:26:37 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/9/2019 6:42:02 PM Collection Date 2 Decay Factor 1.000

15.00 .00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.000 72,587 4,839.133 4,839.133

sd 0.000 0.000 269.420 17.961 17.961

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.000 82,122 5,474.800 5,474.800

sd 0.000 0.000 286.569 19.105 19.105

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - A Addr: 0

Repeat 7Sample ID ICRa6-1063071;Ra3

 Carrier No. 0

Batch ID ra226-ic

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/9/2019 6:44:29 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/9/2019 6:59:51 PM Collection Date 2 Decay Factor 1.000

15.00 .00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.000 67,362 4,490.800 4,490.800

sd 0.000 0.000 259.542 17.303 17.303

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.000 75,109 5,007.267 5,007.267

sd 0.000 0.000 274.060 18.271 18.271

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - A Addr: 0

Repeat 8Sample ID ICRa6-1063071;Ra2

 Carrier No. 0

Batch ID ra226-ic

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/9/2019 7:02:14 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/9/2019 7:17:30 PM Collection Date 2 Decay Factor 1.000

15.00 .00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.000 46,456 3,097.067 3,097.067

sd 0.000 0.000 215.537 14.369 14.369

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.000 49,928 3,328.533 3,328.533

sd 0.000 0.000 223.446 14.896 14.896

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Ra-226 Calibration 2019

Red 0

Detector Std # Mass Count Time Sample Time Alpha Counts CPM Sep Time Ingrowth Recovery Adj CPM DPM Efficiency

2 ICRa6‐1063071;Ra2 0.0063 15.00 7/9/2019 16:46 46202 3080.1333 2/13/2017 13:30 4.0000 0.4487 1716.0664 7534.6 0.2278

2 ICRa6‐1063071;Ra3 0.0146 15.00 7/9/2019 16:28 67086 4472.4000 2/13/2017 13:30 4.0000 0.6933 1612.8148 7534.6 0.2141

2 ICRa6‐1063071;Ra4 0.0204 15.00 7/9/2019 19:02 71374 4758.2667 2/13/2017 13:30 4.0000 0.7265 1637.3939 7534.6 0.2173

2 ICRa6‐1063071;Ra5 0.0302 15.00 7/9/2019 18:44 82741 5516.0667 2/13/2017 13:30 4.0000 0.8604 1602.7623 7534.6 0.2127

2 ICRa6‐1063071;Ra6 0.0493 15.00 7/9/2019 18:26 72804 4853.6000 2/13/2017 13:30 4.0000 0.9364 1295.8553 7534.6 0.1720

2 ICRa6‐1063071;Ra7 0.0651 15.00 7/9/2019 18:08 69556 4637.0667 2/13/2017 13:30 4.0000 0.9274 1250.0854 7534.6 0.1659

2 ICRa6‐1063071;Ra8 0.0990 15.00 7/9/2019 17:49 64315 4287.6667 2/13/2017 13:30 4.0000 0.9402 1140.1307 7534.6 0.1513

Reagent ID:Ra-226_00022 Reagent ID:Ba Carrier_00026
Container #:986404 Container #: 1015438
Final Conc.: 7534.60740 dpm/mL Cert.#: 16I027 
Added: 1mL

Ra-226 Efficiency y = 5.8581x2 - 1.4945x + 0.2402

R2 = 0.9452
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Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - C Addr: 2

Repeat 1Sample ID ICRa6-1063071;Ra3

 Carrier No. 0

Batch ID ra226-ic

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/9/2019 4:28:25 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/9/2019 4:43:47 PM Collection Date 2 Decay Factor 1.000

15.00 .00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.000 67,086 4,472.400 4,472.400

sd 0.000 0.000 259.010 17.267 17.267

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.000 75,534 5,035.600 5,035.600

sd 0.000 0.000 274.834 18.322 18.322

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - C Addr: 2

Repeat 2Sample ID ICRa6-1063071;Ra2

 Carrier No. 0

Batch ID ra226-ic

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/9/2019 4:46:47 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/9/2019 5:02:03 PM Collection Date 2 Decay Factor 1.000

15.00 .00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.000 46,202 3,080.133 3,080.133

sd 0.000 0.000 214.947 14.330 14.330

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.000 50,388 3,359.200 3,359.200

sd 0.000 0.000 224.473 14.965 14.965

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - C Addr: 2

Repeat 4Sample ID ICRa6-1063071;Ra8

 Carrier No. 0

Batch ID ra226-ic

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/9/2019 5:49:42 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/9/2019 6:05:08 PM Collection Date 2 Decay Factor 1.000

15.00 .00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.000 64,315 4,287.667 4,287.667

sd 0.000 0.000 253.604 16.907 16.907

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.000 98,005 6,533.667 6,533.667

sd 0.000 0.000 313.058 20.871 20.871

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - C Addr: 2

Repeat 5Sample ID ICRa6-1063071;Ra7

 Carrier No. 0

Batch ID ra226-ic

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/9/2019 6:08:34 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/9/2019 6:23:58 PM Collection Date 2 Decay Factor 1.000

15.00 .00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.000 69,556 4,637.067 4,637.067

sd 0.000 0.000 263.735 17.582 17.582

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.000 94,984 6,332.267 6,332.267

sd 0.000 0.000 308.195 20.546 20.546

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3

Page 1541 of 1586



Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - C Addr: 2

Repeat 6Sample ID ICRa6-1063071;Ra6

 Carrier No. 0

Batch ID ra226-ic

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/9/2019 6:26:54 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/9/2019 6:42:19 PM Collection Date 2 Decay Factor 1.000

15.00 .00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.000 72,804 4,853.600 4,853.600

sd 0.000 0.000 269.822 17.988 17.988

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.000 96,911 6,460.733 6,460.733

sd 0.000 0.000 311.305 20.754 20.754

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - C Addr: 2

Repeat 7Sample ID ICRa6-1063071;Ra5

 Carrier No. 0

Batch ID ra226-ic

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/9/2019 6:44:44 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/9/2019 7:00:13 PM Collection Date 2 Decay Factor 1.000

15.00 .00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.000 82,741 5,516.067 5,516.067

sd 0.000 0.000 287.647 19.176 19.176

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.000 95,016 6,334.400 6,334.400

sd 0.000 0.000 308.247 20.550 20.550

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - C Addr: 2

Repeat 8Sample ID ICRa6-1063071;Ra4

 Carrier No. 0

Batch ID ra226-ic

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/9/2019 7:02:25 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/9/2019 7:17:49 PM Collection Date 2 Decay Factor 1.000

15.00 .00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.000 71,374 4,758.267 4,758.267

sd 0.000 0.000 267.159 17.811 17.811

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.000 82,473 5,498.200 5,498.200

sd 0.000 0.000 287.181 19.145 19.145

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Ra-226 Calibration 2019

Red 0

Detector Std # Mass Count Time Sample Time Alpha Counts CPM Sep Time Ingrowth Recovery Adj CPM DPM Efficiency

3 ICRa6‐1063071;Ra2 0.0063 15.00 7/9/2019 17:30 46069 3071.2667 2/13/2017 13:30 4.0000 0.4487 1711.1265 7534.6 0.2271

3 ICRa6‐1063071;Ra3 0.0146 15.00 7/9/2019 16:46 67135 4475.6667 2/13/2017 13:30 4.0000 0.6933 1613.9928 7534.6 0.2142

3 ICRa6‐1063071;Ra4 0.0204 15.00 7/9/2019 16:28 72253 4816.8667 2/13/2017 13:30 4.0000 0.7265 1657.5591 7534.6 0.2200

3 ICRa6‐1063071;Ra5 0.0302 15.00 7/9/2019 19:02 83136 5542.4000 2/13/2017 13:30 4.0000 0.8604 1610.4138 7534.6 0.2137

3 ICRa6‐1063071;Ra6 0.0493 15.00 7/9/2019 18:44 73376 4891.7333 2/13/2017 13:30 4.0000 0.9364 1306.0364 7534.6 0.1733

3 ICRa6‐1063071;Ra7 0.0651 15.00 7/9/2019 18:27 69878 4658.5333 2/13/2017 13:30 4.0000 0.9274 1255.8725 7534.6 0.1667

3 ICRa6‐1063071;Ra8 0.0990 15.00 7/9/2019 18:08 64162 4277.4667 2/13/2017 13:30 4.0000 0.9402 1137.4184 7534.6 0.1510

Reagent ID:Ra-226_00022 Reagent ID:Ba Carrier_00026
Container #:986404 Container #: 1015438
Final Conc.: 7534.60740 dpm/mL Cert.#: 16I027 
Added: 1mL

Ra-226 Efficiency y = 5.0448x2 - 1.4157x + 0.2398

R2 = 0.94
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Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - D Addr: 3

Repeat 1Sample ID ICRa6-1063071;Ra4

 Carrier No. 0

Batch ID ra226-ic

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/9/2019 4:28:31 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/9/2019 4:43:56 PM Collection Date 2 Decay Factor 1.000

15.00 .00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.000 72,253 4,816.867 4,816.867

sd 0.000 0.000 268.799 17.920 17.920

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.000 83,274 5,551.600 5,551.600

sd 0.000 0.000 288.572 19.238 19.238

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - D Addr: 3

Repeat 2Sample ID ICRa6-1063071;Ra3

 Carrier No. 0

Batch ID ra226-ic

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/9/2019 4:46:56 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/9/2019 5:02:18 PM Collection Date 2 Decay Factor 1.000

15.00 .00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.000 67,135 4,475.667 4,475.667

sd 0.000 0.000 259.104 17.274 17.274

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.000 76,035 5,069.000 5,069.000

sd 0.000 0.000 275.744 18.383 18.383

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - D Addr: 3

Repeat 3Sample ID ICRa6-1063071;Ra2

 Carrier No. 0

Batch ID ra226-ic

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/9/2019 5:30:32 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/9/2019 5:45:48 PM Collection Date 2 Decay Factor 1.000

15.00 .00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.000 46,069 3,071.267 3,071.267

sd 0.000 0.000 214.637 14.309 14.309

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.000 50,682 3,378.800 3,378.800

sd 0.000 0.000 225.127 15.008 15.008

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - D Addr: 3

Repeat 5Sample ID ICRa6-1063071;Ra8

 Carrier No. 0

Batch ID ra226-ic

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/9/2019 6:08:41 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/9/2019 6:24:07 PM Collection Date 2 Decay Factor 1.000

15.00 .00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.000 64,162 4,277.467 4,277.467

sd 0.000 0.000 253.302 16.887 16.887

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.000 98,198 6,546.533 6,546.533

sd 0.000 0.000 313.366 20.891 20.891

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - D Addr: 3

Repeat 6Sample ID ICRa6-1063071;Ra7

 Carrier No. 0

Batch ID ra226-ic

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/9/2019 6:27:01 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/9/2019 6:42:28 PM Collection Date 2 Decay Factor 1.000

15.00 .00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.000 69,878 4,658.533 4,658.533

sd 0.000 0.000 264.344 17.623 17.623

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.000 95,405 6,360.333 6,360.333

sd 0.000 0.000 308.877 20.592 20.592

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - D Addr: 3

Repeat 7Sample ID ICRa6-1063071;Ra6

 Carrier No. 0

Batch ID ra226-ic

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/9/2019 6:44:52 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/9/2019 7:00:19 PM Collection Date 2 Decay Factor 1.000

15.00 .00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.000 73,376 4,891.733 4,891.733

sd 0.000 0.000 270.880 18.059 18.059

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.000 97,291 6,486.067 6,486.067

sd 0.000 0.000 311.915 20.794 20.794

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - D Addr: 3

Repeat 8Sample ID ICRa6-1063071;Ra5

 Carrier No. 0

Batch ID ra226-ic

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/9/2019 7:02:29 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/9/2019 7:17:58 PM Collection Date 2 Decay Factor 1.000

15.00 .00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.000 83,136 5,542.400 5,542.400

sd 0.000 0.000 288.333 19.222 19.222

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.000 95,928 6,395.200 6,395.200

sd 0.000 0.000 309.722 20.648 20.648

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Red 3 (20-23) - D Addr: 23

Repeat 1Sample ID ICRa6-1063071;Ra8

 Carrier No. 0

Batch ID Ra226_IC

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 ml sd 0 ml

0 0Residual Wt mg sd mg

0.00Count Began 7/9/2019 12:42:05 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/9/2019 12:57:29 PM Collection Date 2 Decay Factor 1.000

15.00 .00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.000 62,499 4,166.600 4,166.600

sd 0.000 0.000 249.998 16.667 16.667

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.000 98,489 6,565.933 6,565.933

sd 0.000 0.000 313.830 20.922 20.922

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Red 3 (20-23) - D Addr: 23

Repeat 2Sample ID ICRa6-1063071;Ra7

 Carrier No. 0

Batch ID Ra226_IC

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 ml sd 0 ml

0 0Residual Wt mg sd mg

0.00Count Began 7/9/2019 1:02:05 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/9/2019 1:17:29 PM Collection Date 2 Decay Factor 1.000

15.00 .00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.000 68,293 4,552.867 4,552.867

sd 0.000 0.000 261.329 17.422 17.422

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.000 96,020 6,401.333 6,401.333

sd 0.000 0.000 309.871 20.658 20.658

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Red 3 (20-23) - D Addr: 23

Repeat 3Sample ID ICRa6-1063071;Ra6

 Carrier No. 0

Batch ID Ra226_IC

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 ml sd 0 ml

0 0Residual Wt mg sd mg

0.00Count Began 7/9/2019 1:23:24 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/9/2019 1:38:51 PM Collection Date 2 Decay Factor 1.000

15.00 .00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.000 71,510 4,767.333 4,767.333

sd 0.000 0.000 267.414 17.828 17.828

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.000 97,459 6,497.267 6,497.267

sd 0.000 0.000 312.184 20.812 20.812

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Red 3 (20-23) - D Addr: 23

Repeat 4Sample ID ICRa6-1063071;Ra5

 Carrier No. 0

Batch ID Ra226_IC

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 ml sd 0 ml

0 0Residual Wt mg sd mg

0.00Count Began 7/9/2019 1:42:50 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/9/2019 1:58:17 PM Collection Date 2 Decay Factor 1.000

15.00 .00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.000 81,553 5,436.867 5,436.867

sd 0.000 0.000 285.575 19.038 19.038

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.000 95,862 6,390.800 6,390.800

sd 0.000 0.000 309.616 20.641 20.641

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Red 3 (20-23) - D Addr: 23

Repeat 5Sample ID ICRa6-1063071;Ra4

 Carrier No. 0

Batch ID Ra226_IC

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 ml sd 0 ml

0 0Residual Wt mg sd mg

0.00Count Began 7/9/2019 2:10:52 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/9/2019 2:26:16 PM Collection Date 2 Decay Factor 1.000

15.00 .00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.000 70,476 4,698.400 4,698.400

sd 0.000 0.000 265.473 17.698 17.698

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.000 83,413 5,560.867 5,560.867

sd 0.000 0.000 288.813 19.254 19.254

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Red 3 (20-23) - D Addr: 23

Repeat 6Sample ID ICRa6-1063071;Ra3

 Carrier No. 0

Batch ID Ra226_IC

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 ml sd 0 ml

0 0Residual Wt mg sd mg

0.00Count Began 7/9/2019 2:30:34 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/9/2019 2:45:56 PM Collection Date 2 Decay Factor 1.000

15.00 .00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.000 65,601 4,373.400 4,373.400

sd 0.000 0.000 256.127 17.075 17.075

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.000 76,071 5,071.400 5,071.400

sd 0.000 0.000 275.810 18.387 18.387

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Red 3 (20-23) - D Addr: 23

Repeat 7Sample ID ICRa6-1063071;Ra2

 Carrier No. 0

Batch ID Ra226_IC

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 ml sd 0 ml

0 0Residual Wt mg sd mg

0.00Count Began 7/9/2019 2:49:39 PM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/9/2019 3:04:56 PM Collection Date 2 Decay Factor 1.000

15.00 .00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.000 44,733 2,982.200 2,982.200

sd 0.000 0.000 211.502 14.100 14.100

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.000 50,352 3,356.800 3,356.800

sd 0.000 0.000 224.393 14.960 14.960

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Ra-226 Calibration 
Verifications
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ICV is for Gross Alpha

Low Mass Medium Mass High Mass Mean 
Detector Recovery Recovery Recovery Recovery

0 87.53% 96.30% 91.44% 91.76%

Standard ID
Ra-226
Ra-226_00025 #1063071
Cert # 104858
Added: 1mL

Activity: 3.7839E+06 pCi/mL

Prep Batch: 291970
Date counted: 7/10/19

Ra:1 Activity Units
Low Mass (0.0132g) 3.312E+06  pCi/mL

Ra:2 Activity Units
Medium Mass (0.0271g) 3.644E+06  pCi/mL

Ra:3 Activity Units
High Mass (0.0498g) 3.460E+06  pCi/mL

Red Ra226 ICV 2019

SOP: ST-RD-0403 current rev Ra226 ICV Red 2019 Printed: 10/23/2019
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Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - A Addr: 0

Repeat 1Sample ID ICVRa6-1063071;Ra1

 Carrier No. 0

Batch ID 291970

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/10/2019 9:28:53 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/10/2019 9:34:00 AM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.022 20,677 4,135.400 4,135.400

sd 0.000 0.000 143.795 28.759 28.759

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 2.772 23,772 4,754.400 4,754.400

sd 0.000 0.000 154.182 30.836 30.836

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - A Addr: 0

Repeat 7Sample ID ICVRa6-1063071;Ra3

 Carrier No. 0

Batch ID 291970

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/10/2019 10:07:47 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/10/2019 10:12:56 AM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.022 25,994 5,198.800 5,198.800

sd 0.000 0.000 161.227 32.245 32.245

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 2.772 34,258 6,851.600 6,851.600

sd 0.000 0.000 185.089 37.018 37.018

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - A Addr: 0

Repeat 8Sample ID ICVRa6-1063071;Ra2

 Carrier No. 0

Batch ID 291970

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/10/2019 10:14:25 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/10/2019 10:19:33 AM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.022 26,061 5,212.200 5,212.200

sd 0.000 0.000 161.434 32.287 32.287

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 2.772 30,233 6,046.600 6,046.600

sd 0.000 0.000 173.876 34.775 34.775

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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ICV is for Gross Alpha

Low Mass Medium Mass High Mass Mean 
Detector Recovery Recovery Recovery Recovery

2 87.82% 95.43% 89.67% 90.97%

Standard ID
Ra-226
Ra-226_00025 #1063071
Cert # 104858
Added: 1mL

Activity: 3.7839E+06 pCi/mL

Prep Batch: 291970 
Date counted: 7/10/19

Ra:1 Activity Units
Low Mass (0.0132g) 3.323E+06  pCi/mL

Ra:2 Activity Units
Medium Mass (0.0271g) 3.611E+06  pCi/mL

Ra:3 Activity Units
High Mass (0.0498g) 3.393E+06  pCi/mL

Red Ra226 ICV 2019

SOP: ST-RD-0403 current rev Ra226 ICV Red 2019 Printed: 10/23/2019
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Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - C Addr: 2

Repeat 1Sample ID ICVRa6-1063071;Ra3

 Carrier No. 0

Batch ID 291970

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/10/2019 9:29:10 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/10/2019 9:34:21 AM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.041 25,235 5,047.000 5,047.000

sd 0.000 0.000 158.855 31.771 31.771

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.426 34,153 6,830.600 6,830.600

sd 0.000 0.000 184.805 36.961 36.961

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3
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Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - C Addr: 2

Repeat 2Sample ID ICVRa6-1063071;Ra2

 Carrier No. 0

Batch ID 291970

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/10/2019 9:35:45 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/10/2019 9:40:56 AM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.041 25,614 5,122.800 5,122.800

sd 0.000 0.000 160.044 32.009 32.009

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.426 30,499 6,099.800 6,099.800

sd 0.000 0.000 174.640 34.928 34.928

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - C Addr: 2

Repeat 3Sample ID ICVRa6-1063071;Ra1

 Carrier No. 0

Batch ID 291970

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/10/2019 9:41:59 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/10/2019 9:47:09 AM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.041 20,600 4,120.000 4,120.000

sd 0.000 0.000 143.527 28.705 28.705

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.426 23,863 4,772.600 4,772.600

sd 0.000 0.000 154.477 30.895 30.895

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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ICV is for Gross Alpha

Low Mass Medium Mass High Mass Mean 
Detector Recovery Recovery Recovery Recovery

3 88.80% 95.96% 89.43% 91.40%

Standard ID
Ra-226
Ra-226_00025 #1063071
Cert # 104858
Added: 1mL

Activity: 3.7839E+06 pCi/mL

Prep Batch: 291970 
Date counted: 7/10/19

Ra:1 Activity Units
Low Mass (0.0132g) 3.360E+06  pCi/mL

Ra:2 Activity Units
Medium Mass (0.0271g) 3.631E+06  pCi/mL

Ra:3 Activity Units
High Mass (0.0498g) 3.384E+06  pCi/mL

Red Ra226 ICV 2019

SOP: ST-RD-0403 current rev Ra226 ICV Red 2019 Printed: 10/23/2019
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Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - D Addr: 3

Repeat 2Sample ID ICVRa6-1063071;Ra3

 Carrier No. 0

Batch ID 291970

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/10/2019 9:35:53 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/10/2019 9:41:04 AM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.048 25,259 5,051.800 5,051.800

sd 0.000 0.000 158.931 31.786 31.786

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.037 34,536 6,907.200 6,907.200

sd 0.000 0.509 185.839 37.168 37.168

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - D Addr: 3

Repeat 3Sample ID ICVRa6-1063071;Ra2

 Carrier No. 0

Batch ID 291970

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/10/2019 9:42:05 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/10/2019 9:47:15 AM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.048 25,843 5,168.600 5,168.600

sd 0.000 0.000 160.758 32.152 32.152

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.037 30,344 6,068.800 6,068.800

sd 0.000 0.509 174.195 34.839 34.839

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Red 1 (0-3) - D Addr: 3

Repeat 4Sample ID ICVRa6-1063071;Ra1

 Carrier No. 0

Batch ID 291970

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 Sample sd 0 Sample

0 0Residual Wt mg sd mg

0.00Count Began 7/10/2019 9:48:30 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/10/2019 9:53:40 AM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.048 20,854 4,170.800 4,170.800

sd 0.000 0.000 144.409 28.882 28.882

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.037 24,128 4,825.600 4,825.600

sd 0.000 0.509 155.332 31.066 31.066

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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ICV is for Gross Alpha

Low Mass Medium Mass High Mass Mean 
Detector Recovery Recovery Recovery Recovery

23 87.58% 95.32% 88.85% 90.59%

Standard ID
Ra-226
Ra-226_00025 #1063071
Cert # 104858
Added: 1mL

Activity: 3.7839E+06 pCi/mL

Prep Batch: 291970 
Date counted: 7/10/19

Ra:1 Activity Units
Low Mass (0.0132g) 3.314E+06  pCi/mL

Ra:2 Activity Units
Medium Mass (0.0271g) 3.607E+06  pCi/mL

Ra:3 Activity Units
High Mass (0.0498g) 3.362E+06  pCi/mL

Red Ra226 ICV 2019

SOP: ST-RD-0403 current rev Ra226 ICV Red 2019 Printed: 10/23/2019
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Alpha/Beta Count Results
Sample Activity Report

Red 3 (20-23) - D Addr: 23

Repeat 6Sample ID ICVRa6-1063071;Ra3

 Carrier No. 0

Batch ID 291970

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 ml sd 0 ml

0 0Residual Wt mg sd mg

0.00Count Began 7/10/2019 11:42:41 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/10/2019 11:47:53 AM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.043 24,657 4,931.400 4,931.400

sd 0.000 0.000 157.025 31.405 31.405

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.376 34,475 6,895.000 6,895.000

sd 0.000 0.000 185.674 37.135 37.135

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Sample Activity Report

Red 3 (20-23) - D Addr: 23

Repeat 7Sample ID ICVRa6-1063071;Ra2

 Carrier No. 0

Batch ID 291970

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 ml sd 0 ml

0 0Residual Wt mg sd mg

0.00Count Began 7/10/2019 11:51:56 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/10/2019 11:57:07 AM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.043 25,128 5,025.600 5,025.600

sd 0.000 0.000 158.518 31.704 31.704

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.376 30,326 6,065.200 6,065.200

sd 0.000 0.000 174.144 34.829 34.829

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd

Protean Instrument Corporation Vista 2000 Report 1.3

Page 1575 of 1586



Alpha/Beta Count Results
Sample Activity Report

Red 3 (20-23) - D Addr: 23

Repeat 8Sample ID ICVRa6-1063071;Ra1

 Carrier No. 0

Batch ID 291970

Count Method Gross Alpha Beta Detector Volts 1515

Sample Qty 0 ml sd 0 ml

0 0Residual Wt mg sd mg

0.00Count Began 7/10/2019 11:58:12 AM Collection Date 1 1/1/1900 Half Life days

1/1/1900Count Ended 7/10/2019 12:03:20 PM Collection Date 2 Decay Factor 1.000

5.00 1,000.00Sample Count Time mins Background Count Time mins

Efficiency Attenuation Activity Background Gross Gross Ne t
% Factor Divisor cpm counts cpm cpm

Alpha 0.000 0.000 1.000 0.043 20,070 4,014.000 4,014.000

sd 0.000 0.000 141.669 28.334 28.334

A to B 0.000 0.000 0.000

sd 0.000 0.000

Beta 0.000 0.000 1.000 0.376 24,259 4,851.800 4,851.800

sd 0.000 0.000 155.753 31.151 31.151

Net Activity LLD MDC MPC Net Concentration * Conc / MPC
DPMdpm dpm DPM DPM Ratio

Alpha 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

Beta 0.000 0.000 0.000 0.000 0.000 ± 0.000 0.000

sd 0.000 0.000

 

* Note: Decay Corrected MDC Method Currie Error = .00 x sd
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Alpha/Beta Count Results
Source Count Report

Red 1 (0-3) - A Addr: 0

Repeat 43Sample ID ICB;Monthly Background

ICB;Monthly Background Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 12/6/2019 2:41:34 PM Calibration Date 6/11/2019 3:16:53 PM Decay Factor 1.000

Count Ended 12/7/2019 7:22:34 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 76 0.076 0.000 0.076

sd 8.718 0.009 0.000 0.009

Beta 366 0.366 0.000 0.366

sd 19.131 0.019 0.000 0.019

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

Protean Instrument Corporation Vista 2000 Report 2.4
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Alpha/Beta Count Results
Source Count Report

Red 1 (0-3) - C Addr: 2

Repeat 45Sample ID ICB;Monthly Background

ICB;Monthly Background Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 12/6/2019 2:41:41 PM Calibration Date 6/11/2019 3:16:53 PM Decay Factor 1.000

Count Ended 12/7/2019 7:22:40 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 103 0.103 0.000 0.103

sd 10.149 0.010 0.000 0.010

Beta 370 0.370 0.000 0.370

sd 19.235 0.019 0.000 0.019

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000
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Alpha/Beta Count Results
Source Count Report

Red 1 (0-3) - D Addr: 3

Repeat 46Sample ID ICB;Monthly Background

ICB;Monthly Background Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 12/6/2019 2:41:45 PM Calibration Date 6/11/2019 3:16:53 PM Decay Factor 1.000

Count Ended 12/7/2019 7:22:43 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 125 0.125 0.000 0.125

sd 11.180 0.011 0.000 0.011

Beta 621 0.621 0.000 0.621

sd 24.920 0.025 0.000 0.025

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000
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Alpha/Beta Count Results
Source Count Report

Red 3 (20-23) - D Addr: 23

Repeat 48Sample ID ICB;Monthly Background

ICB;Monthly Background Carrier No. 0

Batch ID ICB;Monthly Background

Detector Volts 1515

0Residual Wt mg Half Life 0.00 Years

Count Began 12/6/2019 2:41:23 PM Calibration Date 6/11/2019 3:25:04 PM Decay Factor 1.000

Count Ended 12/7/2019 7:22:21 AM Backgrounds From  

1,000.00 mins 0.00Sample Count Time Background Count Time

Gross Gross Background Net
counts cpm cpm cpm

Alpha 151 0.151 0.000 0.151

sd 12.288 0.012 0.000 0.012

Beta 439 0.439 0.000 0.439

sd 20.952 0.021 0.000 0.021

Uncorrected Corrected Corrected Efficiency
DPM DPM dpm %

Alpha 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000

0.000Alpha to Beta
0.000sd

Beta 0.000 0.000 0.000 0.000

sd 0.000 0.000 0.000 0.000
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Login Sample Receipt Checklist

Client: ARCADIS U.S., Inc. Job Number: 160-36453-1

Login Number: 36453

Question Answer Comment

Creator: Vania, Ivan H

List Source: Eurofins TestAmerica, St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

N/AIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

TrueContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

N/AMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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APPENDIX I 
Soil Boring Logs (A&B No. 2) 



SOIL BORING LOG and DOWNHOLE GAMMA Boring No.:  AB02-MB01

Sheet : of

Project Name:  CAM Mines - EnPro
Project Number:  CO002125.0009

Date:   5/16/2019 
Probe/Color:   white pancake meter, white 1/2 x 1 

Project Location:  A&B No. 2      Cameron, Arizona

Depth Sample ID Recovery USCS Gamma Gamma Cts.
(feet) & Time (in.) Class. Cuttings Downhole

60 sec per 6"
(0-1) cover 2301 cpm

2401 cpm
(1-2) cover 2620 cpm

2801 cpm
AB02-MB01-04 2833 cpm

(2-4)/DUP-7 (2.5-3.7) cover 2997 cpm
1530 3012 cpm

(3.7-4) cover, damp 3263 cpm
3634 cpm

(4-5.5) broken Shinarump and pebblers 4244 cpm
5916 cpm

(5.5-7) broken rock and trace sand, 12005 cpm
angular, poorly sorted, well cemented 18725 cpm

AB02-MB01-03 purple with grey rock, dry 19848 cpm
(7-8.5) (7-7.5) broken rock, trace sand, angular, 21278 cpm
1515 poorly sorted, purple and grey rock 23945 cpm

(7.5-8) broken rock, grey with green fleck 19014 cpm
AB02-MB01-05 10247 cpm

(8.5-10) (8-10) Shinarump, broken, in-place 7269 cpm
1545 5522 cpm

Drilling Co.:   Cascade Sampling Method:   Split Spoon/Cuttings
Driller:   Mike Lester Sampling Interval:   1 ft. 
Drilling Method:   HSA/Split Spoon Water Level Start:
Drilling Fluid:   N/A Water Level Finish:
Remarks:   Stickup at surface Converted to Well:

  Cave-in at 10-feet bgs Surface Elev: NA
North Coor: NA
East Coor: NA

140 cpm

140 cpm

--

18

8

10

20

--

 80 cpm

70 cpm

100 cpm

100 cpm

80 cpm

90 cpm

12

14

16

6

Description

2

4

Yes No

2019-05 EnPro RAD+ Soil Boring and Downhole Gamma Log (AB02-MB01) Document #ENFM011, Revision 06           1/5 



SOIL BORING LOG and DOWNHOLE GAMMA Boring No.:  AB02-MB02

Sheet : of

Project Name:  CAM Mines - EnPro
Project Number:  CO002125.0009

Date:   5/16/2019 
Probe/Color:   white pancake, white 1/2 x 1 

Project Location:  A&B No. 2      Cameron, Arizona

Depth Sample ID Recovery USCS Gamma Gamma Cts.
(feet) & Time (in.) Class. Cuttings Downhole

60 sec per 6"
(0-1) cover 2764 cpm

2991 cpm
(1-2.5) cover 2916 cpm

2929 cpm
3157 cpm

(2.5-4) cover 3256 cpm
3636 cpm
3864 cpm

(4-5) cover 4176 cpm
AB02-MB02-03 5400 cpm

(5.5-7) (5-5.5) cover, damp 8115 cpm
1230 (5.5-7) sand, fine to medium, little silt, 12390 cpm

little pebbles, angular, poorly sorted, 16982 cpm
AB02-MB02-04 damp, brown 25842 cpm

(7-8.5) (7-8.5) pebbles, small to medium, some sand, 28599 cpm
1235 angular, damp, brown 26680 cpm

(8-8.5) orangish sand 23213 cpm
AB02-MB02-05 (8.5-10) pebble, small to medium, some sand, 15218 cpm

(8.5-10) angular, damp, brown 8087 cpm
1240 4497 cpm

(10-11) pebble, small to medium, some sand, 4713 cpm
angular, damp, brown 5555 cpm

(11-11.5) Shinarump, broken, rock in-place 5227 cpm
4904 cpm

(11.5- 13) Shinarump, broken, rock in-place 4829 cpm
AB02-MB02-07

(11.5-13)
1300

Drilling Co.:   Cascade Sampling Method:   Split Spoon/Cuttings
Driller:   Mike Lester Sampling Interval:   1 ft. 
Drilling Method:   HSA/Split Spoon Water Level Start:
Drilling Fluid:   N/A Water Level Finish:
Remarks:   Stickup at surface is 3.5 ft Converted to Well:

 1.5-ft cave-in Surface Elev: NA
North Coor: NA
East Coor: NA

--

120 cpm

360 cpm

260 cpm

100 cpm

100 cpm

18

20

100 cpm

80 cpm

70 cpm

12

14

16

6

8

10

Description

2

4

Yes No

2019-05 EnPro RAD+ Soil Boring and Downhole Gamma Log (AB02-MB02) Document #ENFM011, Revision 06          2/5 



SOIL BORING LOG and DOWNHOLE GAMMA Boring No.:  AB02-MB03

Sheet : of

Project Name:  CAM Mines - EnPro
Project Number:  CO002125.0009

Date:   5/16/2019 
Probe/Color:   white pancake, white 1/2 x 1 

Project Location:  A&B No. 2      Cameron, Arizona

Depth Sample ID Recovery USCS Gamma Gamma Cts.
(feet) & Time (in.) Class. Cuttings Downhole

60 sec per 6"
(0-1) cover 1711 cpm

1855 cpm
(1-2.5) cover/broken Shinarump with trace sand, 1907 cpm

angular, poorly sorted, dry 2043 cpm
2309 cpm

AB02-MB03-04 (2.5-4) cover/broken Shinarump with trace sand, 2970 cpm
(2.5-4) angular, poorly sorted, dry 3571 cpm
1610 2853 cpm

(4-5.5) little recovery 2495 cpm
broken, pea-size pebble Shinarump, 2582 cpm
angular, dry 2752 cpm

(5.5-7.5) broken rock, rock powder 2803 cpm
angular to sub-angular, poorly sorted, 2470 cpm
dry 2532 cpm

2525 cpm
(7.5-8.5) broken Shinarump, in-place, rock-flour 2523 cpm

AB02-MB03-03 2673 cpm
(7-8.5) (8.5-9) rock slough 2733 cpm
1605 (9-10) broken Shinarump, in-place 2693 cpm

2948 cpm
3011 cpm

Drilling Co.:   Cascade Sampling Method:   Split Spoon/Cuttings
Driller:   Mike Lester Sampling Interval:   1 ft. 
Drilling Method:   HSA/Split Spoon Water Level Start:
Drilling Fluid:   N/A Water Level Finish:
Remarks:   Stickup at surface Converted to Well:

  Cave-in at 10.5-feet bgs Surface Elev: NA
North Coor: NA
East Coor: NA

100 cpm

100 cpm

80 cpm

100 cpm

8

10

18

20

--

80 cpm

80 cpm

80 cpm

100 cpm

80 cpm

12
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6

70 cpm

Description
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Yes No
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SOIL BORING LOG and DOWNHOLE GAMMA Boring No.:  AB02-MB04

Sheet : of

Project Name:  CAM Mines - EnPro
Project Number:  CO002125.0009

Date:   5/16/2019 
Probe/Color:   white pancake white 1/2 x 1 

Project Location:  A&B No. 2      Cameron, Arizona

Depth Sample ID Recovery USCS Gamma Gamma Cts.
(feet) & Time (in.) Class. Cuttings Downhole

60 sec per 6"
(0-5) cover 3703 cpm

4918 cpm
4992 cpm
6927 cpm
7163 cpm
7448 cpm

11736 cpm
19394 cpm

AB02-MB04-03 22717 cpm
(5.5-7) 25224 cpm
1345 (5-6.5) broken rock, shoe-size, greenish-grey 31156 cpm

30092 cpm
AB02-MB04-04 22923 cpm

(7-8.5) (6.5-7) silt and sand, fine to medium, angular, 18556 cpm
1350 poorly sorted, dry 19650 cpm

(7-8.5) broken rock, 1-inch, angular, dry, 18297 cpm
AB02-MB04-05 grey with green flecks 12299 cpm

(8.5-10) (8.5-10) broken rock and sand, angular, 7741 cpm
1355 poorly sorted, brown 5094 cpm

4342 cpm
AB02-MB04-06 (10-13) broken Shinarump, in-place rock 5288 cpm

(10-11.5) 4480 cpm
1400 4727 cpm

Drilling Co.:   Cascade Sampling Method:   Split Spoon/Cuttings
Driller:   Mike Lester Sampling Interval:   1 ft. 
Drilling Method:   HSA/Split Spoon Water Level Start:
Drilling Fluid:   N/A Water Level Finish:
Remarks:   Stickup at surface is 4 ft Converted to Well:

  Cave-in at 11-feet bgs Surface Elev: NA
North Coor: NA
East Coor: NA

18
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16

--

100 cpm

80 cpm

120 cpm

170 cpm

130 cpm

310 cpm

12
100 cpm

14

220 cpm

290 cpm

300 cpm
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140 cpm

Description
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10
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SOIL BORING LOG and DOWNHOLE GAMMA Boring No.:  AB02-MB05

Sheet : of

Project Name:  CAM Mines - EnPro
Project Number:  CO002125.0009

Date:   5/16/2019 
Probe/Color:   white pancake, white 1/2 x 1 

Project Location:  A&B No. 2      Cameron, Arizona

Depth Sample ID Recovery USCS Gamma Gamma Cts.
(feet) & Time (in.) Class. Cuttings Downhole

60 sec per 6"
(0-1.5) cover, dry, loose 578 cpm

2047 cpm
2394 cpm

(1.5-2.5) cover, broken Shinarump, angular, 2324 cpm
poorly sorted, compact, moist 2337 cpm

AB02-MB05-03 (2.5-3) rock flour, broken rock, angular, 2326 cpm
(2.5-5.5) poorly sorted, slough, dry, grey 2310 cpm

1655 (3-5.5) broken Shinarump, platey, brittle 2209 cpm
2420 cpm
2334 cpm
2371 cpm
2452 cpm
2692 cpm

Drilling Co.:   Cascade Sampling Method:   Split Spoon/Cuttings
Driller:   Mike Lester Sampling Interval:   1 ft. 
Drilling Method:   HSA/Split Spoon Water Level Start:
Drilling Fluid:   N/A Water Level Finish:
Remarks:   Stickup at surface is 4 ft Converted to Well:

Surface Elev: NA
North Coor: NA
East Coor: NA

20
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